MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
I'maporasonmnamuka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruanbHOCTh: 20.03.01 TexnocdepHnas 6e30nacHOCTb
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasiieHue TexHocgepHoii 6e30macHOCTbI0
®dopma 0O0ydeHHS: OUHASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 3

Cemectp: 5

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 5 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 36 36 4acoB
3 JlaGopaTopHbIie pabOThI 20 20 JacoB
4 Bcero aynuTopHbIX 3aHATUI 92 92 4acoB
5 CamocTosiTenbHas paboTa 52 52 4acoB
6 Bcero (0e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DK3aMeH: 5 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nporokot Ne 58  or« 8 » 6 2018 1
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
—  ®DopMHUpPOBAHHUE Y CTYJICHTOB:
— - METOJIOJIOTUYIECKOTO TIOIX0/Ia K OIEHKE THPABINICCKUX MPOIIECCOB;
— - YMCHHUS BBITIOJHATh WHXCHEPHBIC THAPABIMUSCKHUE PACUYCThl PA3IMIHON CTENICHH CIIOXKHO-
CTH;
— - YMCHHSI OCYHICCTBIISITh PacyeT U MOAOOP THAPABINICCKOrO OOOPYIOBAHMSI, a TAKKE pacder
¥ BBIOOp TTapaMeTPOB TPAHCIIOPTHPYIOIIETO TPyOOIpOBOIA.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Jucuunnuna «'maporazoqunamuka» (b1.B.O/1.5) otHocuTcs k 650Ky 1 (BapuaTvBHas 4acTh).
[TpeamecTBYOMKUMU TUCHUITIMHAMY, (OPMUPYIOIIMMHU HavYaJdbHbIE 3HAHUS, SBISIOTCSI: MexaHu-
Ka, Teruopusuka.
[Tocnenyromumy IUCHUILTIMHAMUI SABJSIFOTCS: Haae)kHOCTh TEXHUYECKHX CHUCTEM M TEXHOT'CHHBIN
puck, [IpomblnienHas 6€30MacHOCTb.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUSI JUCHHUIIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— TIK-22 cnocoGHOCTHIO HCTIONIB30BaTh 3aKOHBI M METO/Ibl MATEMATHKH, €CTECTBEHHBIX, TYMaHU -
TapHBIX ¥ SKOHOMUYECKHX HAyK MPH PEeIICHUH MPOopeCcCHOHATBHBIX 3a/1a4;

B pesynbrate n3ydeHus TUCIIUIUTHHBI 00yJarOIIUCS TOTDKEH:

- 3HAThb OCHOBHBIC 3aKOHBI THAPOCTATUKH U THUAPOAMHAMMHKU, YCTpOﬁCTBO 1 Ha3HA4YCHUE HACO-
COB U BEHTHWJISITOPOB, OCHOBHBIC TIOJIOXKEHHSI TTO OXpaHe Ty/a MPH 3aIycke 1 paboTe THAPOOOOPYI0BaAHMS

- YMETDb ONpCACIATh THAPOCTATHYCCKOC TaBJICHUC, IIPOBOANUTDH paC‘-IéTBI OaBJICHUA KUAKOCTU
Ha IJIOCKYI, KPUBOJUMHEHHYIO W IWJIMHIPHYECKYIO CTEHKH COCYIOB, OOBSACHATH (DU3MUECKHI CMBICI
YpaBHEHHSI DJIEMEHTAPHOM CTPYHKH W ypaBHeHUs bepHyIuH, onpeaensiTh OCHOBHBIC TapaMeTPhl JKUIKO-
CTH IIPpU UCTCYCHHU YCPEC3 OTBCPCTHUC U HACAJKHU, OOBSICHATE MMPUYIWHBI BOBHUKHOBCHHA U q)OpMy.HbI pac-
4yéra Tuapoyaapa

- BJIaA€Th 3HAHUAMU YCTpOﬁCTBa HAaCOCOB W BCHTWJIATOPOB, OCHOBHBIMU IIOJIOKCHUSAMMU I10
OXpaHe Tpy/a, YKOJIOTUU U TIOXKAPHOK OE30MaCHOCTH TpU padoTe ¢ HACOCAMU U BEHTHJISITOPAMHU C IEIIBIO
oOecrieyeHrs1 6€30MaCHOCTH KU3HEIEATEIFHOCTH YeIOBEKa B TEXHOC(epe

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cocTaBisieT 5.0 3aUeTHBIX eIMHMIIBI U IIPEJCTaBIeHa B Taluu -

%Zgﬁ;ﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI
Bunbl yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
5 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 92 92
Jlexuun 36 36
[IpakTnueckue 3aHATHS 36 36
JlaboparopHbie pabOTHI 20 20
CamocrosTenbHas paboTa (Bcero) 52 52
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM paboTam 20 20
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[TpopaboTka JIEKITMOHHOTO MaTepraia 16 16
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 16 16
Bcero (6e3 sx3amena) 144 144
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 180 180
3auetHble EauHunml 5.0 5.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI

Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

Hazpanus pa3aciioB AMCHUIIIUHBL

Jlek., u
IIpak. 3aH., 4
JIa6. pab., u
Cam. pa6., g

Bcero gacos
(0e3 sx3ameHa)
dopmupyembie

KOMIICTCHIIHN

1 I'mnpocraTuka

—
\S]
—_—
(@)
o0
—_
(@)

W
\S]

[1K-22

2 T'unpoauHaMuka

o)
S

[1K-22

3 Hacochbl 1 BEeHTHJISITOPBI

32 |1IK-22

Hroro 3a cemectp

36 36 20 52

144

Hroro

36 36 20 52

144

5.2. Coaep:xanue pa3aejioB JMCHUILIHHBI (110 JIEKIIASIM)
ConeprkaHue pa3aesioB TUCIUTLINH (TI0 JIEKIHUIM) PUBEICHO B TabimIe 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ienaoB TUCIUILIKH (TI0 JICKITHSIM)

Hazpanus pa3aciioB

ConeprkaHue pa3ieiaoB TUCIUILIMHBI (1O JEKIUSIM)

TpyoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUN

5 cemecTp

1 T'unpocraTtuka

BBogauble cBenenus. OCHOBHbIE PU3NYECKUE CBOM-
CTBa JKUJKOCTEH U razoB. MneanpHas u peanbHast
xuakoctu. ['uagpocratuueckoe napienue. Cuibl, Aei-
CTBYIOLLIME B )KUIKOCTAX. OCHOBHOE YpaBHEHHE I'UJI-
poctatuku. 3akoH [Tackansi. AGCOTIOTHBIN U OTHOCH-
TEJBbHBIN TIOKOU (paBHOBECHE) XKHUIKUX cpell. Moaenb
ujealbHON (HEBSI3KOM KUIKOCTH). [ napaBinueckuii
IIPECC U TUPABIMYECKUN akKyMyasTop. M3mepenue
nasieHus. O01mas uHTerpaibHas opMa ypaBHEHUN
KOJIMYECTBA JBMKEHHUS U MOMEHTA KOJIMYECTBA JBU-
xeHus. JlaBneHne )KUJIKOCTH Ha IUIOCKYIO CTEHKY.
JlaByieHnE )KUIKOCTH HAa KPUBOJIMHENHYIO CTCHKY.
JlaBiieHue )KMJIKOCTH Ha CTEHKH [WJIMHAPUYECKUX CO-
CyZloB U TpyO. 3akoH Apxumena

—_
\S)

[1K-22

HUroro

12
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2 'mapoauHaMuka I'unpoaunaMuka OCHOBBI KHHEMATUKH. DJIE€MEHTap- 12 T1IK-22
Has cTpyiika. [ToTok. DnemMeHTapHbIi 00BEMHBIN pac-
xox. Pacxon moroka. Cpenssisi ckopocTh notoka. O0-
[IUE 3aKOHBI U YPABHEHUS CTATUKU U TUHAMUKH SKH]I-
KocTei u ra3oB. O0I1ee ypaBHEHUE SHEPTUU B UHTE-
rpansHOU U quddepenimanpaoi hopmax. CMOUEH-
HBII iepuMeTp. JlamMuHapHBIi U TYpOYICHTHBIN pe-
UM TEUCHHS KUAKOCTU. TypOYyIeHTHOCTh U €e
OCHOBHBIE CTATUCTUYECKHUE XapaKkTepucTuku. Ko-
HEYHO-pa3HOCTHBIE (popMmbl ypaBHeHHH HaBbe-CTokca
u PeitHonb/ica. DHEprus 3JI€MEHTapHON CTPYUKHU.
VYpaBuenne bepnymmu. TpyOka ITuro. Tpyoxka [Tpana-
Ti1s1. OTHOMEpPHBIE TOTOKH KUJAKOCTEHN U ra3os. [Ipu-
OOPBI I U3MEPECHHSI pacxXo/a KUIKOCTH. Y paBHEHUE
bepHymu 11 moToka peaabHOU xuakoctu. Tpyoo-
npoBosl. ['mapasnuueckuii ynap. Mcredenue xuiko-
CTH 4epe3 OTBEPCTHUS U HACATKU

HUroro 12

3 Hacocsl u BeHTHIIATOpBI | OCHOBHBIE MOHATHSI O HAacOcax. JlonacTHele HACOCHI. 12 1IK-22
OcHOBHOE ypaBHEHUE IEHTpoOexHOro Hacoca. KaBu-
taius. OceBble Hacochl. Buxpesblie Hacocsl. Perymm-
pOBaHUE M10JIauk U HAIopa JIOMACTHBIX HACOCOB.
O06neémubie Hacockl. [TopiiHeBsie Hacockl. BuHTOBBIE
Hacochl. [Ilectepénnble Hacochl. KppuipuaTeie Haco-
cbl. PerynupoBanue nogaun o0bEMHBIX HACOCOB.
Crpyiinbie Hacochl. CpaBHEHHE pabOTHI IEHTPOOEK-
HBIX ¥ MOPIIHEBBIX HACOCOB. OCHOBHBIE IOHATHUSA O
BeHTWISITOpax. LlenTpoOexHble BeHTHIATOphl. Oce-
BOM BeHTHIIITOP. MHCTpYKIIMKM 1O TeXHMKe Oe3omac-
HOCTH IIpH paboTe ¢ HacocaMu. IHCTpyKIMH 110 TeX-
HUKe 0€30MacHOCTHU NP paboTe ¢ BEHTUIATOPAMHU

Hroro 12

Hroro 3a cemectp 36

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUIIMHAMUA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMME (MTPEABIAYIIMMA) H
obecrnieunBaeMbIMU (TTOCJIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3genbl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3aciioB ):[aHHOfI JUCHUITIIMHBI, OJIA
KOTOPBIX HGO6XOI[I/IMO HU3YUCHUC

HauMeHOBaHMe TUCIUILINH 00ecreynBaroLMX 1 00ecreunBaeMbIX
TVCIIUTUINH
1 2 3
[IpenmecTByronye AUCUUILUINHBI
1 Mexanuka + + +
2 Tenno¢uzuka +

[Tocnenyromuye TUCITUTITUHBI

1 Hane:XHOCTh TEXHUYECKUX CUCTEM M TEXHOI'€HHBII pUCK + +

2 [IpombinieHHast 6e30MacHOCTh
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5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -

TN

§ Bunnl zansatuit

: : -

u . 3 ‘S ' ®

S % > e S, OPMBI KOHTPOJIS

S = = g s

] e = <

4 = O

TIK-22 + + + + Oxk3ameH, KoHcIiekT camo-
noarotoBku, Cobecenona-
Hue, Otyet no naboparop-
HOM1 pabote, Omnpoc Ha 3aHs-
tusx, Tect, Pedepar, Otuer
O MPAKTUUYECKOMY 3aHATHUIO
6. UnTepakTBHBIE MeTOABI M OPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmuie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 zE
3 = =
Z > 5
HazBanus paznenos HaunmenoBanue mabopatopHbIX padoT zF &5
2 2 5
X 8 =
a S g
= S}
5 cemecTp
I T'mapocTaTuka N3amepenne nasnenuii3akon [lackans. ['mapasnuye- 8 T1K-22
ckuii npecc.OnpeneraeHue Cuilbl AaBJIEHUS )KUIKOCTH
HAa TUIOCKYIO CTEHKY
Hroro 8
2 I'mpponnHamuka YpaBHenue bepuymnu 8 [1K-22
Hroro 8
3 Hacocsl u BenTHiIATOpHI | MlccnenoBanue pexXMMOB TEUEHUS XKUIKOCTH B KPYyT- 4 [1K-22
7o TpyGe
Hroro 4
Hroro 3a cemectp 20
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HaumeHnoBaHMe pakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeIeHo B Tabmmie 8.1.
Tabmuna 8.1 — HamMmeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
3 =
2 = =
2 > 5
Haspanus paznenon HanmeHoBaHME IPAKTUYECKHUX 3aHATHH (CEMUHAPOB) | 2 & &5
: 2 s
> o =
al o g
= S
5 cemecTp
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I T'mapocTtaTuka Pemenue 3amau no pazgeny «l uapocrarukay 16 T1IK-22
Hroro 16

2 'mapoauHamMuka Pemenue 3anau no reme «I uagponuHamMuka 16 T1IK-22
Hroro 16

3 Hacocsl u BenTHIIATOpHI | Pemenue 3anad no reMe "Hacocel 1 BeHTUIISITOpBI" 4 [K-22
Hroro 4

Hroro 3a cemectp 36

9. CamocrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMIIETEHITMH TPEICTaBICHbI B

tabmure 9.1.
Tabmuua 9.1 — Buabsl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
3 > 5
) O =
Bunel camocTosTeInHON & )
HasBanus paznenos z &5 ®opMbI KOHTPOJIS
paboThI 2 g 2
X g8 =
Y o 2
= S
5 cemecTp
1 'mnpocraTuka [ToaroroBka k mpakTuue- 4 T1IK-22 KoHcmiexT caMoImoaroros-
CKHM 3aHSATHSAM, CEMHUHA- ku, OTueT no JabopaTop-
pam Hoii pabote, Cobecenona-
Hue, Tect, IK3aMeH
[IpopaboTka TeKIHOHHOTO 4 e, Tect, Dx3ame
Marepuaia
OdopmiteHre 0TIETOB 1O 8
JabopaToOpHBIM paboTam
Hroro 16
2 'mapoauHaMuka [ToaroroBka k mpakThye- T1IK-22 Tect, Ox3aMeH
CKHM 3aHSATUSAM, CEMHHA-
pam
[IpopaboTka JIeKIIMOHHOTO 8
MaTepuana
OdopmieHre OTYETOB T10 8
J1abopaToOpHBIM paboTam
Hroro 24
3 Hacocsl u BenTmiiATops! | IlogroroBka k npaktuye- 4 |TIK-22 KoHcniekt camonoaroros-
CKHM 3aHSATHSAM, CEMHUHA- ku, Onpoc Ha 3aHATHSIX,
pam Otuer no 1abopaTopHOH
T BaHU
[IpopaboTka TeKIHOHHOTO 4 §a60 :e),Co6ecez[0 aHue,
T, DK3aMeH
Mmarepuana CCT, JK3aMe
OdopmiteHre 0TIETOB 1O 4
JabopaToOpHBIM paboTam
Hroro 12
Hroro 3a cemectp 52
IToaroroBka u caaya sK3a- 36 Ok3ameH

MCHa
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Hrtoro

88

10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuXxcst

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — bannapHble OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
NESATEIBHOCTH mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
KoncnexT camMmomoaroros- 4 4 4 12
KU
Ornpoc Ha 3aHATUAX 12
OtyeTt no nabopaTopHO 12
pabote
Pedepar 4 4 4 12
CobecenoBanue 3 3 3 9
Tect 4 4 5 13
Hroro makcumym 3a nepu- 23 23 24 70
on
DK3aMeH 30
Hapacraromum utorom 23 46 70 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOIBHOW TOUYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% o 89% ot makcuManbHOM CyMMBI OaiioB Ha gaty KT 4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuMmanbHON cyMMBbl O6atoB Ha aaty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIe
11.3.

Tabmuua 11.3 — [lepecueT cymMbl OalIoB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

Hrorosas cymma 6aios,
Onenka (I'OC) YUHTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

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

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpHUTENBHO)

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 65 - 69
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60 - 64 E (mocpencTBeHHo)

2 (HeynOBJIETBOPUTEIIBHO) (HE

Huxe 60 6aiuios F (HeynoBieTBOpUTEIHLHO
3a4TEHO) (meyn P )

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. CagenneB 1. B.Kypc oOmieli ¢pusuku : yuebnoe nocobue s Bry308: B 3 1./ 1. B. CaBenbes.
- 7-e u3n., crepeotur. - CIIO. : Jlanp, 2007. T. 1 : Mexanuka. Monekymnsipaas ¢usuka. - CII0. : Jlans,
2007. - 432 c. (k3. 152). (mamuuue B 6ubmorexke TYCVYP - 152 3k3.) (Hanuuue B 6udmmoreke TYCYP -
152 7x3.)

12.2. lono/tHUTEILHAS JTATEPATYpPa
1. Tuaporazomunammuika: YdeOHOe mocoOue i CTYJACHTOB, OOYYarOMIMXCS IO HAaIPaBICHHUIO
noaroroBku 20.03.01 «Texnocdepnas 6ezonacHoctb» / AnkapbsiH A. C. - 2015. 54 ¢. [DnekTpoHHBIH pe-
cypc] - Pexxum nocrtyma: http://edu.tusur.ru/publications/5676 (nara oopamenus: 06.07.2018).
2. .H. H. Jlanmes. I'napasnuka : yueOHUK Ui By30B. - M. : Akagemus , 2010. - 272 c. (Hanuuue
B oubimotexe TYCVYP - 10 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOU

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. T'maporazomuHamuka: MeToanueckue yka3aHus MO MPAKTUUYECKUM 3aHATHAM JISL CTYIECHTOB,
00yJarommxcsl MO HampaBiIeHUI0 MoAroToBku OakamaBpa 280700.62 «Texnocdepnas O6e3omacHOCTBY /
AnkappsstH A, C. - 2014. 46 c. [DOnekrpoHHbli pecypc] - Pexum  pocryna:
http://edu.tusur.ru/publications/3758 (mara obpamenus: 06.07.2018).

2. Tupporazogunamuka: Meroauueckue yka3aHMs 110 J1aOOpaTOpHBIM padoTaM JJisl CTYIEHTOB,
oOyuatonuxcs no crenuainbHocTu 280700.62 « be3onacHOCTD KU3HEAECSATENLHOCTH B TeXHOChepe» / A-
kappsH A.  C. - 2013. 33 c¢.  [DOnexkrponHbli  pecypc] - Pexum = goctyma:
http://edu.tusur.ru/publications/3753 (mara obpamenus: 06.07.2018).

3. TmpporasoaunHamuika: Meroguueckue yka3zaHHUs K KypcOBOW pacueTHO-rpadudeckoit pabore /
Amkappssta = A.  C. - 2013. 16 «c. [Onekrponnsiii pecypc] - Pexum  pocryna:
http://edu.tusur.ru/publications/3412 (mata obpamenus: 06.07.2018).

4. T'mppaBnuka: Meronnueckue ykazanusi no CPC (camocTosTenbHON U HHAMBUAYAIbHON pado-
T€) CTYAEHTOB, oOyuatonmxcs rno HanpasieHuto 20.03.01 «TexnocdepHnas O6ezomacHocTb» / AnkapbsiH A.
C. -2015. 13 c. [DnexTponnsIii pecypc] - Pexxum noctyma: http://edu.tusur.ru/publications/5244 (nata 06-
pamenus: 06.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUECKUE MaTepHallbl sl CaMOCTOSTENLHON M ayAUuTOPHOM paboThl 00ydaroImuxcs
U3 YHCIIa JIUI ¢ OTPAHHYECHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBSI M WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBBS U BOCTIPUATHUS HH(POPMAIIHIH.

Jlis1 U1 ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM HIPUPTOM.

JLJis1 1M1 ¢ HAPYIIEeHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJist JInI ¢ HAPYIIEHUSIMU OTIOPHO-ABUIaTeIbHOTO aNnapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

12.4. IlpodeccuoHanbHbIE 6a3bIl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

1. Tlpu w3y4eHWW OUCHUIUIMHBI PEKOMEHIYETCS HMCIOJIb30BaTh 0a3bl MAHHBIX M HH(OpMAIH-
OHHO-CTIPaBOYHBIC cHCTeMBI, K KoTOpbiIM y TYCVYPa ecte moctyn https:/lib.tusur.ru/ru/resursy/bazy-
dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE M IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYuebHas aymuTopus

yueOHasi ayMTOpus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE-
JICHMS 3aHATUN MPAKTUYEeCKOro Tuma, yueOHasi ayquTOpHsl s NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MOMELIEHHUE JJIs1 KypCOBOTO IPOEKTUPOBAaHUS (BBINOIHEHUS KYPCOBBIX padoT), IOMEIIEHNE JUIsl IPOBEE-
HUS TPYNIOBBIX U MHIUBUYAJIbHBIX KOHCYJbTAIUI, IOMELIEHHUE JUIsl IPOBEJCHUS TEKYILEro KOHTPOJIS U
IIPOMEKYTOYHOMN aTTeCTalluu, IOMEIIEHNE JJI1 CAMOCTOSTEIbHON paOdoThI

634050, Tomckas obmactb, . Tomck, JlennHa npocriekT, 1. 40, 419/2 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

- Jlocka MapkepHasi;

- OOyuaromuii CTeH ] u3ydeHus 0e30MacHOCTH (2 mT.);

- Komnstotep Ha 6a3ze [lentnym 11840;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpermnoaBares.

[IporpamMmHoe obecnieueHue:

— MS Office 2010

— Windows XP

13.1.3. MaTepua/ibHO-TeXHUYECKOE U IPOrPaMMHoOe odecrnedyeHue sl JIadoOpaTOpHbIX padoT

Jlaboparopus IKOIOTHYECKOTO MOHUTOPUHTA

yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATUH J1a0OpaTOpHOro TUMa, y4cOHAas ayauTOpus Ui TPOBEACHUS 3aHITHH CEMHHAPCKOTO
TUTA, TIOMEIICHHUE JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELIECHUE s
MPOBEICHUS TPYIIOBBIX U WHAUBUIYAIbHBIX KOHCYJbTALMM, MOMEIICHUE IJsi MPOBEICHHUS TEKYIIETO
KOHTPOJISL M IPOMEXKYTOUHOM aTTeCTallMH, TOMEUICHHE JJIsl CAMOCTOATEIHHON pabOThI

634050, Tomckast o6macts, T. Tomck, Jlennna npocrnexkr, a. 40, 416/2 ayx.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Jlocka mapkepHasi;

- AxBapuym 15 1. npsIMOYTrOJIbHBIN;

- Cron mabopatopusiit 1200x800 (6 mit.);

- Muxpockornt BUOME]] 3 (3 mit.);

- Muxkpockon meauiuackuit BUOME/] 3 (5mirt.);

- AxBapuym 50 J1. IpsIMOYTOJIbHBIN;

- Komnpeccop;

- Harpesarenb ¢ TepMoperymnsatopom;

- Bononarpesarens;

- ABTOKJIaB MOJTyaBTOMaTHYECKHIl;

- Becnr Adventurer;

- BoitsoxHOM mIKad);

- Ph-meTp nonomertp BIIK;

- Ph-meTp nmopraTuBHBIii;

- Mukpocxon ITUOPOBOU Motic DM-BA300;
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- Mukpockort CTEPEO MC-1 (2 mr.);

- [Tpuntep HP LaserJet 1010;

- CucteMa BEHTHIIALINH;

- CyxoxapoBoii mkad;

- TepMocTaT CyXOBO3IYIIHbIHI C OXJIAXKICHHEM;

- learpudyra CM-6M.01;

- Cymka j1st XMAMHYECKOM TTOCY/IBI;

- OGnyuaTens;

- JIaGopaTopHbIii CTeH1 MOHUTOPHHTA (2 MIT.);

- Komnsrorep WS1;

- Kommnbrotep ¢ MOHUTOpOM;

- [I5SBM CORE2DUO E7500;

- 3mepuTtenp apTeprallbHOTO JaBiIeHUs (8 1IT.);
- Becrl HanmoabHEIE;

- Konuenrparomerp KH-2M;

- OborpeBarens;

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;
- Pabouee mecTo mpemnoaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows
— Microsoft Windows

— OpenOffice

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne Il CAaMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMmck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0OBaHHS:

- yueOHast MmeOerb;

- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T, - 5 mwiT.;

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 310POBbSI H HHBAJIN/I0B
OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYIIECTBIISIETCS C MCIIOIb30BAaHUEM CPEICTB O0YYEHHUS OOIIETO U CIEIUATIbHOTO Ha3HAYCHHS.
[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUWJIMBAIOIIEH anmaparypbl, MyIbTUMEIUHHBIX CPEICTB U APYTUX TEXHHUYECKHX CPEJICTB IpHeMa/Tiepesa-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
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C MHBAJUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, ayTHOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MIPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTernieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3a1aHus

1. OcHOBHBIE XapaKTEPUCTUKH 5KUJIKOCTH, UCTIOJIb3yeMbIe B «I MIpOora30JuHaMUKE»

1.1. Temmo€MKOCTD, MIIOTHOCTD, BI3KOCTh.

1.2. Temno€MKOCTh, YIAETbHBIN BEC, BI3KOCTD, YACIBHBIN 00bEM

1.3. BA3KOCTB, IIJIOTHOCTh, CXKMMAEMOCTb.

1.4. IInOoTHOCTB, YACIBHBII 00BEM, YIETbHBIN BEC, CKUMAEMOCTh U BSI3KOCTb.

2. 3akoH Hpr0TOHA O TPEHUH B )KUIAKOCTH

2.1. = p (dv/dy).

2.2.1=p (dy/dv).

2.3.v=p(dy/d1).

24. p=v(dy/dn).

3. UneanpHas )KUIKOCTh

3.1. B naeanbHOM )XUIKOCTH OTCYTCTBYIOT IIOBEPXHOCTHBIE HANPSKEHUS.

3.2. B uneanbHOM )KUJIKOCTH OTCYTCTBYIOT TEMIEPATYPHbIE HAIPSKEHUS.

3.3. B uneanbHOM KUJIKOCTHA MPUCYTCTBYET COMMPOTUBIIEHUE CIIBUTAIOIINM YCHIIHSIM.

3.4. B nuneanbHOM )KUJIKOCTU OTCYTCTBYET CONMPOTUBIIEHUE CIBUTAIOIIUM YCUJIUSM, T. € OTCYTCTBY-
IOT CHUJIBI BHYTPEHHETO TPEHUSI.

4. PeanbHast ’KUAKOCTb

4.1. B peaJlbHOM )KUJIKOCTH OTCYTCTBYET CONPOTUBJIEHUE CIIBUTAIOIIUM YCHIHSAM, T. € OTCYTCTBY-
IOT CUJIbl BHYTPEHHETO TPEHUSI.

4.2. B peanpHOH )KUIKOCTH OTCYTCTBYIOT TOBEPXHOCTHBIE HAPSIKEHHUS.

4.3 B peanbHOM XKUAKOCTA OTCYTCTBYIOT TEMIIEPATYPHbBIE HAIIPSKEHUS.

4.4. PeanpHasi )XKHJIKOCTh 00JIalaeT CBOMCTBAMHU CKMMAEMOCTH M COTPOTUBIISIEMOCTH, CIIBUTAIO-
UM U PACTATUBAIOIINM YCUJIUSM, T.€. )KUJIKOCTH, B KOTOPBIX MPOSBISETCS BHYTPEHHEE TPEHHUE.

5. Kak nieiicTByeT ruJipoCTaTUYECKOE TaBICHUE

5.1. 'mapocTtaTuyeckoe 1aBiieHHE JEHCTBYET BCETAa BEPTUKAILHO BBEPX.

5.2. 'mapocTaTudeckoe 1aBlieHre JEHCTBYET MEePIEHAUKYIIPHO K OOKOBOM MOBEPXHOCTH COCY/IA.

5.3. 'mapocTaTuyeckoe 1aBjieHnue JEHCTBYET BCET/IA 110 BHYTPEHHEN HOpMaJH K TUIOLIAIKE.

5.4. 'mnpocTaTndeckoe 1aBJIEHNE KUIKOCTH, HAXOAIIEHCS B COCTOSHHUU ITOKOSI PABHO HYIIIO.

6. OCHOBHOE ypaBHEHUE THIPOCTATUKU

6.1.p=p0 + pgv

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

7. Ilonnast crita R )KUJIKOCTH Ha TUIOCKYHO CTEHKY
7.1. R = (pghm.T - p0) A

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

7.3. R = (pghi.t + p0)
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7.4.R = (pgh + p0) A

8. ITonHas cuna oOycioBIEeHHAs TaBICHUEM Ha [MIMHIPUYECKYIO CTCHKY

9. 3akoH Apxumena

9.1. Ha teno, norpy€HHoe B KUIKOCTb, IEHCTBYET BBITAIKUBAIOLIAs CUJla, KOTOpasi HallpaBJieHA
BEPTUKAJILHO BHU3, U MOJYJIb KOTOPOH paBeH 00BEMY BHITECHEHHON TEJIOM KUAKOCTH.

9.2. Ha teno, norpyx€HHoe B KUIKOCTb, IEHCTBYET BBITAIKUBAIOLIAs CUJla, KOTOpasi HaIllpaBJieHA
BEPTUKAJILHO BBEPX, U MOAYJIb KOTOPOW PAaBEH BECY BHITECHEHHOM TEJIOM KUAKOCTH.

9.3. Ha Teno, norpyk€HHOE B XKHJIKOCTh, IEUCTBYET CUJIa, MOJYJIb KOTOPO paBeH 00bEMY BBITEC -
HEHHOMU TEJIOM KUIKOCTH.

9.4. Ha Teno, norpy>x€HHOE B )KUAKOCTh, AEMCTBYET BBITAJIKMUBAIOLIAs CUJla HAllPpaBJICHHAs BEPTH-
KaJIbHO BBEPX.

10. Yro Takoe HeCTalIMOHAPHOE ABUKEHHE ?

10.1. Ecnu mone ckopocTel KUAKOCTH HE MEHSETCS CO BpPEMEHEM, a JIMHUS TOKa IIPU 3TOM COBIIA-
JIAET C TPACKTOPHUAMHU KMJKUX YACTHULl, TO ABM)KEHNE HA3bIBAETCSI HEYCTAHOBUBILUMCS WM HECTALlMOHAP-
HBIM.

10.2. Ecnin nosie cKopocTel )KHUIKOCTH HE MEHSIETCSl CO BpPEMEHEM, a JIMHUS TOKA IIPU 3TOM HE COB-
MaJaeT C TPACKTOPUAMM KUJIKHUX YACTHUIL, TO ABUKEHUE HA3BIBACTCS HEYCTAHOBUBILIHMMCS WM HECTALUO-
HapHBIM.

10.3. Ecnu mosne ckopocTel JKUAKOCTH MEHSIETCS CO BPEMEHEM, a JIMHMS TOKa IMPU 3TOM HE COBIIA-
JIAET C TPACKTOPHUAMHU KMJIKUX YAaCTHULl, TO ABM)KEHNE HA3bIBAETCS] HEYCTAHOBUBILUMCS WM HECTALlMOHAP-
HBIM.

10.4. Eciin nonie cCKOpocTel KUJIKOCTH MEHSETCS CO BPEMEHEM, a JIMHUS TOKa IIPU 3TOM COBIA/AET
C TPACKTOPHUSAMM JKHUJKHX YaCTHUL, TO ABMKEHUE HA3bIBACTCS HEYCTAHOBUBIIMMCS WM HECTALIHOHAPHBIM.

11. Yro Takoe JaMUHAPHBII PEXXUM TEUEHUS KUIAKOCTH?

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

11.2. JlaMmuHapHBIM HA3bIBACTCS PEKHUM TEUCHHUS, KOTZIA CUJIbI BSI3KOCTH COM3MEPUMBI C CHJIAMH
MHEPIUH U JJIs1 KOTOPOTO XapaKTEPHO OTCYTCTBHE OOMEHA YaCTHUI] MEXKTY CIOSMHU.

11.3. JlaMmuHapHBIM HA3bIBACTCS PEKHUM TEUCHHUSI, KOTZIA CUJIbI BSI3KOCTH COM3MEPUMBI C CHJIAMH
MHEPIUH U JJIs1 KOTOPOTO XapaKTepeH 0OMEeHa YaCTHUI] MEXKTY CIOSMHU.

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

12. TypOyneHTHOE IBH)KEHUE

12.1. TypOyneHTHBIM Ha3bIBACTCS PEKHUM TEUCHUS, KOTa CHUIIbI MHEPIMH MPeo0IaialoT Ha/l Cuila-
MU BSI3KOCTH U JUIsI KOTOPOT'O XapaKTepeH MHTEHCHUBHBII OOMEH YacTHIl MEXKAY CIOSMHU.

12.2. TypOyneHTHBIM Ha3bIBACTCS PEKHUM TEUCHUS, KOTJa CHUIIbI MHEPIUH MPeo0IaialoT Ha/l Cuila-
MU BSI3KOCTH.

12.3. TypOyneHTHBIM Ha3bIBACTCS PEKHUM TEUECHUS, KOTJa CHUIIbI MHEPIUH MPeo0IaialoT Ha/l Cuila-
MU BSI3KOCTH M JUISI KOTOPOTO HE XapaKTepPeH WHTEHCUBHBIA OOMEH YaCTHUIl MEXKY CIOSIMHU.

12.4. TypOyneHTHBIM Ha3bIBAaCTCS PEKUM TEUCHHUS, KOTJA YACTUIBI JBIXKYTCS C OJMHAKOBBIMHU
CKOPOCTSIMU U B OZJMHAKOBOM HaIPABJICHUH.

13. Yuciao Pelinonnaca

13.1. Re = vd/u
13.2. Re = vdp/u
13.3. Re =dp/u

13.4. Re = vdu/p

14. IloTok B TpyOax TypOyJAeHTHBIN TOT/a, KOraa 4nucio Re:
14.1. mpeBbimaet 2380

14.2. npesbimaer 2300

14.3. mpesbimaet 2500

14.4. npebimaer 2360

15. YpaBuenue bepnymim
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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 >KUIKOCTH.

17. Haznauenue Tpyoxu Bentypu

17.1. i3MepeHue mI10THOCTH KHUIKOCTH.
17.2. 3mepenue pacxoaa sKuIKOCTH.
17.3. 3Mepenne Hanopa >KUIKOCTH.
17.4. 3smepeHne CKOPOCTH TEYEHUS KUIKOCTH.
18. ®opmyna [lapcu — Beiicbaxa

18.1. hpn = (f (/d)(v2/2g)

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

18.3. hon = (1/d)(v2/2g)

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

19. ®opmyna [lyazeitns

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
. Dusnyeckue cBONCTBA KUIKOCTH.
. UneanbHas n peanbHas )KUIKOCTb.
. 'mapocratnyeckoe gaBieHUE.
. ExvHuLIBI M3MepeHus AaBlIeHUs.

5. OcHOBHOE ypaBHEHHE TUIPOCTATHKH.

6. 3axoH [lackans.

7. Cxema pabOThI THAPABINYECKOTO TIpecca.

8. JlaBneHue JKUAKOCTH Ha IJIOCKYIO CTEHKY.

9. JlaBneHue *UAKOCTH Ha KPUBOJUHEHHYIO CTEHKY. DaKTHUECKHE pacTArMBAIOIINE HAIPSKEHUS
BO3HMKAIOIIME HA CTCHKE COCYA. YCIOBHUE IPOYHOCTU COCY/A 110 KOJIBLEBOMY IOIIEPEYHOMY CECUCHHUIO.

10. 3akon Apxumena.

11. BennuuHbl, XapaKTepU3YIOIIME COCTOSHUE JABIKYILEHCS HKUAKOCTH. DJIEMEHTapHas CTpyHKa.
Buner nermxenust xxuakoctu. Jlunus Toka. TpyOka Toka.

12. YpaBHenue HepaspbiBHOCTH CTpyHku. [lotok. Pacxox nmoroka. CMouenHsli nepumerp. I'un-
paBnudeckuil panuyc. 13. Pexxumsl Teuenus xxunkoctu. Onbit O. PeitHonbaca. YcnoBust a1 Co3aaHus
peKuMa Te4eHHs! )KUAKOCTU. BTOpoil MpoMexxyTOUHBIN KOHTPOJIb (BTOpast KOHTPOJIbHAS TOUKA).

14. DHeprus snemMeHTapHOM cTpyiku. YpaBHeHue bepuymu.

15. [punuun neiicteus tpyOku Iuro. 3mepenue ckopocTu ABUKEHUS HKUIKOCTH.

16. YpaBuenue bepHymu it IOTOKa peanbHOM KUAKOCTH.

17. MecTtHbIe IOTEpHU HANopa.

18 TpyOomnpoBobI U KX BUJBIL.

19. I'mnpasnuueckuii ynap.

20. WcTevyenne KUIKOCTH depe3 OTBEpCTHs U Hacanku. OmnpeneneHue Hamopa. YpaBHeHue Topu-
YEIUIH.

AW N =
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21. OcHoBHbIe TIOHATHS 0 Hacocax. [lomada (pacxon) Hacoca.

22.Hanop Hacoca. MaHOMETpHUUYECKHIT HATIOP.

23. BoicoTa BcachIBaHUSI.

24. MomHOCTb 1 KO3 GUITMEHT MOJIE3HOTO JICUCTBHS Hacoca.

25. Knaccudukanus HacocoB. JlomnacTHbIe HACOCHI.

26 KaBuramusi.

27. OceBbi€ HACOCHI.

28. PerynupoBaHue mojayu ¥ Haropa JOMacTHBIX HACOCOB.

29. O6BEMHBIC HACOCHI.

30. PerymupoBanue noiaun 00bEMHBIX HACOCOB.

31. KpbuibyaTsle HacOCHI.

32. CtpyliHbIE€ HACOCHI.

33. OcHOBHBIE MOHATHS O BEHTUIsITOpax. Turbl BeHTUiIsiTOopoB. Hanop BeHTUIsITOpA.
34. Ilomava BenTHisATOpa. [loTpedasiemas MOITHOCTh BEHTHIISITOPA.

35. OcHOBHBIE MTPaBUJIA IO TEXHHUKE 0E30MACHOCTH IpU pabOTe ¢ HACOCAMH.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
dusnueckue cCBOMCTBA JKUIKOCTH.

OCHOBHOE ypaBHEHHE TUIPOCTATUKHU

WneanbHas 1 peanbHas )KUJIKOCTb.

JlaBieHune )XKUJIKOCTH Ha IUIOCKYIO CTEHKY

JlaBiieHne )XKUIKOCTH Ha KPUBOJUHENHYIO TIOBEPXHOCTD

['mapocTaTryeckoe JaBieHUE.

. ExvHuLIBI M3MepeHus AaBlIeHus.

OcHOBHOE ypaBHEHUE TUIPOCTATHKHU.

3axoH [lackas.

DHeprus JIeMeHTapHoH cTpyiku. YpaBHeHue bepuymiu.

OHeprust sneMeHTapHol cTpyiiku. YpaBHeHue bepnysmmu. 8. Ilpunuun neiictBus TpyOku Iluto.
W3mepeHne cKopoCTH IBUKEHUS JKUKOCTH.

14.1.4. Bonipochl Ha cobeceoBaHue
. Ou3nyecKre CBOMCTBA KUJIKOCTH.
. UneanpHas u peanbHas KUAKOCTD.
. I'mapocratnueckoe naBicHUeE.
. Enununel uamepeHus qaBieHUs.
. OCHOBHOE ypaBHEHUE THIPOCTATUKH.
. 3akoH [lackans.
. DHeprus 3J1eMEHTapHOU CTpYHKU. YpaBHeHue bepHyuiu.
. [Ipunnun netictBus Tpyoku [Tuto. Mi3MepeHne cKopoCcTH TBHKEHUS KUIKOCTH.

03N DNk W~

14.1.5. Tembl pedepaToB
JlaBneHue >XKMIKOCTH Ha TJIOCKYIO CTEHKY.
[TpuOops! 1151 U3MEpPEHUs pacxoa KHUIKOCTH.
L{eHTpOOEIKHBIE BEHTUIISITOPHI

14.1.6. Bonnpocbl Ha caMONIOATOTOBKY
I'mppaBnryeckuii pecc ¥ TUAPaBINYECKUI AKKyMYJIATOP.
JlamuHapHBIN 1 TypOYyJIEHTHBIN PEXXUM TEUEHUS KHUIKOCTH.
CpaBHeHue paboThl IEHTPOOEKHBIX U MOPLUIHEBBIX HACOCOB.

14.1.7. Bonipocskl U1l MOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMUHApaM
Pemenue 3anau no reme "Hacocel 1 BEHTUIIATOPHI"

14.1.8. Tembl J1a0opaTOpHBIX padoT
Usmepenne nanenuit3akon [lackams. T'mapaBnuyeckuit mpecc.OmnpeneneHue CHIBI JaBIICHUS
JKUJKOCTHU Ha MJIOCKYIO CTEHKY
VYpaBHenue bepuymu
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HccnenoBanue peskuMOB TEUSHHUS )KUIKOCTH B KPYIIIOH TPyOe

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -

TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/II_IC 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHBIC MaTepuajibl OLUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU

310pPOBbA U MHBAJIUJIOB

Kareropuu
oOy4arommxcs

Bub! JONOTHUATENBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YUCHUS

C napyueHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIeCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4€TYy,
OIPOC 0 TEPMHHAM

[IpeumyIiecTBEHHO YCTHAsI MPOBEPKa
(MHIMBUAYAIBHO)

C napyumeHusMu
OIIOPHO-
JBUTATEJIBHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSIMH T10
00LLIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyiiecTBEHHO POBEPKa
METOJAMH UCXOJIS U3 COCTOSTHUS
00y4arouierocss Ha MOMEHT IPOBEPKHU

14.3. MeToauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00ydaromuxcs MperycMaTpuBaeTcs JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 I ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

[Tpu HEOOXOMUMOCTH AT JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IIpOLIe-
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Jypa OLIEHUBAHUS PE3YILTATOB O0YUICHHSI MOXKET POBOIUTHCS B HECKOIBKO 3TAIIOB.
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