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

Y4eOnsiii mnan zHabopa 2017 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. 3agaun JIMCHMIIINHBI
— ®opmupOBaHHE y CTYACHTOB:
— - METOJIOJIOTHYECKOr0 MOX0Aa K OIEHKE TUIPABINYECKUX MPOIECCOB;
— - YMEHHS BBINOJHATh UHKEHEPHBIE THJIPABINYECKUE PACUEThl PA3JIMUYHON CTENEHU CII0XKHO-
CTH;
— - YMEHHsI OCYHIECTBIISTh pacyeT U MOAOOp TUAPABINYECKOrO 0OOPYAOBaHMSI, a TAKKe pacyer
¥ BBIOOp MapaMeTpoB TPAHCHOPTHPYIOIIETO TPyOOIpoBOIa.

2. MecTo mucuuiiiuebl B cTpykrype OITOII
Juctumnuna «['uaporazoguaamuka» (b1.B.O/1.5) otHOCHTCSs K O1oKy 1 (BapuaTvBHAS 4acTh).
[TpenmecTByOUMMHI TUCHUIUIMHAMH, (OPMUPYIOIIMMH HavyajbHble 3HAHUS, ABISIOTCS: MexaHu-
Ka, Termmoduzuxka.
[TocnenyromyMy TUCIMIUIMHAMU SABISAIOTCS: HaleKHOCTh TEXHUYECKUX CHCTEM M TEXHOT'C€HHBIN
puck, [IpompliienHas 6€30MacHOCTb.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIMHbI

[Tporecc n3yueHus: AUCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMUX KOMITETCHIINH:

— TIK-22 criocoOHOCTHIO UCTIOJIB30BAaTh 3aKOHBI M METOJII MAaTEMATHKH, €CTECTBEHHBIX, TYMaHU -
TapHBIX U SKOHOMUYECKHX HayK TPH pEIIeHUU POo(heCCHOHAIBHBIX 3a/1a4;

B pesynbrare u3ydeHus: IUCIUTUITMHBI 00YYarOIIUNACS JOKEH:

— 3HATh OCHOBHBIC 3aKOHBI THIPOCTATUKH M THAPOJAMHAMHUKH, YCTPOUCTBO M HA3HAYCHUE HACO-
COB M BEHTHWJISITOPOB, OCHOBHEIE MOJIOKEHUS TI0 OXPaHE Ty/a MPH 3aIycKe U paboTe rTuaApoo0opya0BaHUS

—  YMeTb OMPEICIATh THAPOCTATUUECKOE JABJICHHE, MTPOBOJIUTH PACUEThI JaBICHUS >KHIKOCTH
Ha TUIOCKYI0, KPHUBOJMHEHHYI0 M IWJIMHAPUYECKYI) CTEHKH COCYIIOB, OOBSICHATh (PU3UUECKUN CMBICT
yYpaBHEHUS AJIIEMEHTAPHOM CTPYHKH U ypaBHEHUs bepHysuin, onpenessiTh OCHOBHbIE apaMeTpPhbl KHUIKO-
CTH TIPU UCTEYCHHUH YEPE3 OTBEPCTHE M HACAJKH, OOBSACHITh MPUYNHBI BOSHUKHOBEHHUS U (OPMYJIIbI pac-
yéTta ruapoynrapa

—  BJIAJIeTh BIAJCTh 3HAHUSMH YCTPONCTBA HACOCOB U BEHTHJIATOPOB, OCHOBHBIMH TTOJIOKCHHS -
MU 10 OXPaHE TPYy/Ia, SKOJIOTUU M TIOKAPHOUN OE30MaCHOCTH MpH paboTe ¢ HACOCAMH U BEHTUIISITOPAMH C
1eJIbI0 00ecTieueHns 0€30IMaCHOCTH KU3HEICATEIILHOCTH YeJIOBEeKa B TeXHOC]epe

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI COCTaBIIsET 5.0 3aU€THBIX €IMHUIIBI U MPEJICTaBICHA B TA0JIM -

%Zgﬁlld.ua 4.1 — TpyaA0eMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
5 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 92 92
Jlexknun 36 36
[IpakTrueckue 3aHATUA 36 36
JlaGopaTtopHbIe pabOThI 20 20
CamocTosiTenbHas paboTa (Bcero) 52 52
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 20 20
[TpopaboTka IEeKIMOHHOTO MaTepralia 16 16
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 16 16
Bcero (6e3 3x3amena) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 180 180
3aueTHnie EanHAIIEI 5.0 5.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3aesnl AucHUIIMHBI M BUALI 3aHATHH
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

~ (0]
= o o 2 g 3 =
: o o S O = =
= jan} o O < E (D] s
? 3 s S S 2 U
HazBanus pa3nenoB TuCHIUATIITHHBL i ) a =3 o © &5
= = S s g O ==
s | = S | 23 g2
= © S =
5 cemecTp
1 T'unpocraTuka 12 16 8 16 52 [1K-22
2 'mapoauHaMuka 12 16 8 24 60 [1K-22
3 Hacochbl 1 BEeHTHJISITOPBI 12 4 4 12 32 |TIK-22
Hroro 3a cemectp 36 36 20 52 144
Hroro 36 36 20 52 144
5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Ta6mura 5.2 — ConeprkaHue pa3faesoB JUCIUIUIAH (IO JICKIIHSIM)
3 z S
3 =
Z 2 5
Ha3Banus pa3zzaenos CopeprkaHue pa3aeiioB TUCIUTIIAHBI (10 JICKITHSIM) zF &5
S =
59 2 3
Y o 2
~ S/
5 cemecTp
1 T'unpocraTtuka BBoanbie cBenenus. OCHOBHbIE (PU3NYECKUE CBOM- 12 T1IK-22

CTBA JKUJKOCTEN U ra30oB. MeanbHas u peasibHas
xuakocTu. ['unpocratnueckoe napneHue. Cumsbl, qem-
CTBYIOIIHE B )XUAKOCTAX. OCHOBHOE YpaBHEHUE TH/I-
poctatuku. 3akoH [lackans. AOCOTIOTHBINA U OTHOCH-
TeIbHBIN OKOH (paBHOBECHE) KUAKUX cpell. Monenb
U7eanbHOMN (HEBSI3KOM KHUIKOCTH). [ mapaBinueckuii
MpecC ¥ TUAPABINYECKUI akKymyasTop. M3mMepenne
nasnenus. O01mas uHTerpanbHas GopMa ypaBHEHUN
KOJIMYECTBA ABMKCHUS X MOMCHTA KOJIMYECTBA JIBH-
xeHus. JlaBneHue )KUIKOCTH Ha TUNIOCKYIO CTEHKY.
JlaBneHue )KUIKOCTH Ha KPUBOJIMHENHYIO CTEHKY.
JlaBneHue )KUIKOCTH Ha CTEHKH LIWJIMHIPUYECKUX CO-
CyIOB U TpyO. 3akoH Apxumena
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Htoro 12

2 'mapoauHamMuka I'unponunamuka OCHOBBI KHHEMATUKHU. DJIeMEHTap- 12 TIK-22
Has cTpyiika. [lotok. DnemeHTapHbI 00BEMHBIN pac-
xon. Pacxon motoka. CpenHsisi CKOpocTh moToka. O0-
LI1E 3aKOHBI U YPABHEHUS CTATUKU U JTUHAMUKH KU1~
KocTei 1 ra3oB. O0IIee ypaBHEHHE YHEPTHH B UHTE-
rpanbHO U auddepenmanbHoi popmax. CMOUCH-
HBIN TiepumeTp. JlaMuHapHBINA U TYpOYJICHTHBIN pe-
AKHUM TeUeHUS KUAKOCTU. TypOyIeHTHOCTh U ee
OCHOBHBIE CTAaTUCTUYECKHE XapakTepucTuku. Ko-
HEYHO-pa3HOCTHBIE hopMbl ypaBHeHHH HaBbe-CTokca
u Pelinonbaca. DHeprus sneMeHTapHOU CTPYUKH.
VYpasuenue bepnymnu. TpyOka [Turto. Tpyoka ITpana-
1. OAHOMEPHBIE TOTOKU KHUAKOCTEHN U ra3os. [Ipu-
OOpBI AJI U3MEPEHHUSI pacxo/a KUIAKOCTU. YpaBHEHUE
Beprymnu ans moToka peanbHOM xunkoctu. Tpybo-
npoBoabl. ['unpaBnuueckuii yaap. creuenue xuako-
CTH 4epe3 OTBEPCTHUS U HACATKU

Hroro 12

3 Hacocsl 1 BeHTUs1TOphl | OCHOBHBIC MOHATHS O HAcOcax. JlomacTHbIe HACOCHI. 12 [1K-22
OcHoBHOE ypaBHEHUE IIEHTPoOeKHOTO Hacoca. KaBu-
tauus. OceBble Hacochl. Buxpebie Hacockl. Perymu-
pOBaHME II0JIa4M M HAIIOPA JIONIACTHBIX HACOCOB.
O6bémabIe Hacockl. [lopimHeBbIe Hacockl. BuHTOBBIE
Hacocsl. [lectepénnbie Hacocsl. KpblibuaTeie Haco-
cbl. PerynupoBanue nogaun 00bEMHBIX HACOCOB.
Crpyiinble Hacochkl. CpaBHEHHE pabOTHI LIEHTPOOEK-
HBIX U MOPIIHEBBIX HACOCOB. OCHOBHBIE IOHATHUSA O
BeHTHIIsITOpax. LlenTpoOexxHbie BeHTHIsATOphI. Oce-
BOI BeHTWIATOP. MHCTpYKIIMK 110 TeXHUKe Oe3omac-
HOCTHU Npu paboTe ¢ Hacocamu. HCTpyKLUH 10 Tex-
HUKEe 0€30MacCHOCTH MPHU paboTe C BEHTUISATOPAMHU

HUroro 12

Hroro 3a cemectp 36

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIVIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)
U obecnneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUNIIMHAMUA
Paznenbl qUCHUIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOM TUCIUILTAHBIL, IS
KOTOPBIX HEOOXOAUMO U3YUCHHUE

HauMeHOBaHKE TUCIUILIHH o0ecrneunBaroIuX U 00ecreunBaeMbIX
TUCTIATLTAH
1 2 3
[TpenmecTByroNUE TUCITATUTHHBI
1 Mexanuka + + +
2 Tennodwuszuka +

[Tocnenyromue TUCHUIIITUHBL

1 Hane:XxHOCTh TEXHHYECKUX CUCTEM M TEXHOT'€HHBIM PUCK + + +
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2 TlpombineHHas 6€301MaCHOCTh +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIIETCHIMH, (POPMUPYEMBIX MPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHH
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETCHIUH, (POPMUPYEMBIX MPH U3yYECHHU AUCIUIUTHHBI, U BUIOB 3aHS -

TUN

§ Bunn! zanstui

: : ~

5 < . 8, S OpPMBI KOHTPOJIS

= = 2 g S

g o = )

= = O

T1IK-22 + + + + Oxk3ameH, KoHciekT camo-
noarorosku, CobecemoBa-
Hue, OTtuet no nabopatop-
HOU padote, Onpoc Ha 3aHsI-
Tuax, Tect
6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYIIL.

7. JJaGopaTtopHbie padoThI
HanmenoBanue n1abopaTtopHbIX padoOT npuBeaeHo B Tadbmmue 7.1.
Tabmuma 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

3 z§
3 =
< 25
]
HasBanwus pasnenoB HaumenoBanue 1abopaTtopHbIX padoT zF &5
- X
> gz
(oF O <
= S
5 cemecTp
I T'mapocTraTuka N3amepenne naBnenuii3akon [lackans. ['mapasnuue- 8 T1K-22
ckuii npecc.OnpeneraeHue Cuilbl AaBJIECHUS )KUIKOCTH
HAa TUIOCKYIO CTEHKY
Hroro 8
2 I'mpgpoavHaMuKa YpaBHeHnue bepuymu 8 [1IK-22
Hroro 8
3 Hacocsl u BenTHiATOpHI | lccnenoBanue pexxMMOB TEUEHUS XKUJIKOCTH B KPYyT- 4 [1K-22
70 TpyOe
Hroro 4
Hroro 3a cemectp 20
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabiuue 8.1.
Tabmuua 8.1 — HaumeHoBaHME NPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
3 z S
2 =
2 > 5
HasBanus paznenon HaumeHoBaHMe MpakTHUECKHUX 3aHATUI (CEMHHAPOB) zF &5
- 2 s
> o =
a B>
= 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

o o MakcuMaJIbHBIN
o MaxkcuMalILHBIN MaxkcuMalILHBIN
DneMeHThl y4eOHOU 0aut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
JIESITEILHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEI[ ceMecTpa
5 cemecTp
KoncnexT camMmomoaroros- 5 5 5 15
KU
Omnpoc Ha 3aHATHAX 4 4 5 13
Otuer no nmaboparopHoit 5 5 5 15
pabote
CobecenoBanue 4 4 4 12
Tect 5 5 5 15
Hroro makcumyM 3a nepu- 23 23 24 70
on
DK3aMeH 30
Hapacratomum urorom 23 46 70 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKM TPEICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIBHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuMabHOK cyMMBI OaiioB Ha naty KT 5
Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiToB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
< 60% ot MakcuManbHOU cymMMbI 6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLICHKY
[Tepecuer cymmMbl OaIOB B TPAAULIMOHHYIO U MEXIYHApOIHYIO OLIEHKY NPEJCTABIEH B TaOIuLe

;;gﬁnua 11.3 — Ilepecuer cymMMbl OAJJIOB B TPAIUITHOHHYIO M MEXKTYHAPOJHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
HK3aMEH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (ouens xoporiio)
4 (xopo1i1o) (3a4TeHO) 75 - 84 C (xopo1o)
70-74 D (ynoBnerBopUTEIBLHO)
65 - 69
3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 I ———
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2 (HEeyZIOBJIETBOPUTENHHO) (HE

Hwxe 60 6ayuios F (HeynoBieTBOPUTEIHHO
3a4TEHO) (neyn p )

12. YueOHO-MeTOnMYecKOe M HHPOPMALMOHHOE 0O0ecTeYeHre I CIHIIJIMHbI

12.1. OcHoBHas JuTepaTrypa
1. CasenbeB U. B.Kypc o6meit ¢pusuku : yaedHoe mocodbue mist BTy30B: B 3 1./ . B. CaBenbes.
- 7-e u3n., crepeorun. - CII6. : Jlans, 2007. T. 1 : Mexanuka. Monexymsipraas ¢usuka. - CIIO. : Jlanb,
2007. - 432 c. (Ok3. 152). (namuune B oubmuoreke TYCVYP - 152 ax3.). (Hanmuune B 6Oubnmmoreke TYCVYP -
152 7x3.)

12.2. lonotHUTEILHAS JTATEPATYpPa

1. .H. H. Jlammes. 'mapaBnuka : yueOnuk mis By3oB / H. H. Jlanmes. - 3-e u3n., crepeoTu. -
M. : Akanemus, 2010. - 272 c. : . - (Beiciee npodeccuonansHoe oOpa3oBanue. CTPOUTEILCTBO). -
bubmumorp.: c. 265. (manmuuue B oubimotexke TYCVYP ) : bubmmoreka TYCVYP, (Hanmuuue B OMOIMOTEKE
TYCVYP - 10 3k3.)

2. T'maporazommnamuika: YdyeOHOe mocoOue isi CTYJICHTOB, OOYYarOIIMXCS IO HAIPaBICHHUIO
noaroroBku 20.03.01 «Texnocdepnas 6e3omacHocThy / AnkapbsH A. C. - 2015. 54 c. [DnekTpoHHBIH pe-
cypce] - Pexxum nocrtyma: http://edu.tusur.ru/publications/5676 (nara oopamenus: 06.07.2018).

12.3. YueOHO-MeTOAMYECKHE TOCOOHS

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAuYEeCKH e T0CO0Us

1. TwunporazomuHamuka: MeTOIUYECKUE YKAa3aHHS M0 MPAKTUICCKUM 3aHSATHUSM JIJISI CTYICHTOB,
0o0yJaroImumxcsl MO HanpaBiIeHUIO MOoAroToBku OakanmaBpa 280700.62 «Texnocdepnas OGe3omacHOCTHY /
AnkappsstH A, C. - 2014, 46 c. [Dnekrponuslii pecypc] - Pexum  pocryna:
http://edu.tusur.ru/publications/3758 (mara obpamenus: 06.07.2018).

2. TmmporazomuHamuka: MeToanuecKue yKa3aHus MO JIaDOpaTOPHBIM padoTaM ISl CTYACHTOB,
obOydaromuxcs 1o cnernuaabHocTu 280700.62 « be3omacHOCTh )XU3HEACATSIIPHOCTH B TeXHOChepe» / Am-
kappssH A,  C. - 2013. 33 ¢ [DOnexrponnbii  pecypc] - Pexum = goctyma:
http://edu.tusur.ru/publications/3753 (mara obpamenus: 06.07.2018).

3. TwungporazomumHamuika: MeToguueckue yKa3aHus K KypCOBOM pacdeTHO-rpaduaeckoil padore /
AnkapesH  A.  C. - 2013. 16 c¢. [DnekrponHsli pecypc] - Pexum  nmocryna:
http://edu.tusur.ru/publications/3412 (mara obpamenus: 06.07.2018).

4. TunmpaBnuka: Meronnueckue ykazanusi o CPC (caMocTosTeIbHONM U HHAUBUAYAILHOUM pabo-
T€) CTYIEHTOB, OoOydaronuxcsi mo HampasieHuto «TexHocdepHas Oe3zomacHocTh» / Ankapbsa A. C. -
2015. 13 c. [DnekTponHbIii pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/5244 (nara 06-
pamenusi: 06.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
HHBAJIN/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydaroluxcs
U3 YMCIIa JIUL] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIM1 ¢ HApYLIeHUsIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

JI1s1 1M1 ¢ HAapYLIEeHNsIMH OIIOPHO-ABUIATeJILHOIO aNapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IeyaTHoOU (opme.

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

1. Ilpu u3y4eHUM IUCLUMIUIMHBI PEKOMEHIYETCS MCIOJIb30BaTh 0a3bl MaHHBIX M HH(OpMAIH-
OHHO-CIIPaBOYHbIE cUCTeMbI, K KOoTopeiM y TYCVYPa ectp 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. TecToBBIC 3a1aHUA

1. OcHOBHBIE XapaKTEPUCTUKHU KUJIKOCTH, HCTIOJIb3yeMbIe B «I HIpOra3olMHaMUKE)
1.1. Temno€MKOCTD, INIOTHOCTD, BA3KOCTb.

1.2. Tenno€MKOCTbh, yIETBHBIN BEC, BI3KOCTD, YACTbHBIM 00BEM

1.3. BS3KOCTh, INIOTHOCTD, CKUMAEMOCTb.

1.4. IInoTHOCTB, yaENbHBIN 00bEM, YIeIbHBIN BEC, CKUMAEMOCTh U BSI3KOCTb.

2. 3akoH HpIOTOHA O TPEHUU B JKUIKOCTH
2.1. 1= p (dv/dy).

2.2.t=p (dy /dv).

2.3. v=pu(dy/d ).

24. u=v(dy/dn1).

3. UneanpHas >KHAKOCTH

3.1. B uaeanbHOM )KMJIKOCTH OTCYTCTBYIOT IOBEPXHOCTHBIE HAIIPSKEHUS.

3.2. B uaeanbHOM )KUJIKOCTH OTCYTCTBYIOT TEMIIEPATYPHBIE HANIPSIKEHHUS.

3.3. B uaeanbHOMN )KUIKOCTH IPUCYTCTBYET COITPOTUBIIEHUE CABUTAIOIINM YCHUIIUSM.

3.4. B naeanbHOM )KHUIKOCTH OTCYTCTBYET CONPOTHUBIICHUE CIBUTAIOIIUM YCUJIUAM, T. € OTCYTCTBY-
10T CWJIBI BHYTPEHHETO TPEHMS.

4. PeanpHas >KUIKOCTH

4.1. B peasibHOHN KUAKOCTU OTCYTCTBYET COIPOTHBIIEHUE CIIBUTAIOIIMM YCHIIUAM, T. € OTCYTCTBY-
10T CHJIbI BHYTPEHHETO TPEHMSL.

4.2. B peanpHOM KUAKOCTH OTCYTCTBYIOT IOBEPXHOCTHBIE HAMPSKECHHUS.

4.3 B peanbHOM KUAKOCTH OTCYTCTBYIOT TEMIIEPATYPHBIC HAIIPSIKEHUS.

4.4. PeanbHas ®HJIKOCTh 00JIa/laeT CBOMCTBAMU C)KUMAEMOCTH M CONPOTHUBISIEMOCTH, CIIBUTAIO-
UM U PacTATUBAIOUINM YCHIIHSAM, T.€. )KUAKOCTH, B KOTOPBIX MPOSBISETCS BHYTPEHHEE TPEHHE.

5. Kak neificTByeT ruipoCTaTHYECKOE JaBJICHNE

5.1. 'mnpocraTtndeckoe 1aBiieHNEe JEUCTBYET BCETAA BEPTUKAIIBHO BBEPX.

5.2. T'unpocTraTuyeckoe JJaBlIeHue JIeHCTBYeT MePHEeHIUKYIIPHO K OOKOBOM MOBEPXHOCTH COCY/IA.
5.3. I'mnpocraTudeckoe aBjeHNe JEUCTBYET BCET/IA 10 BHYTPEHHEN HOPMAIH K IUIOLIAIKE.

5.4. 'ugpocTaThueckoe TaBICHHUE KUAKOCTH, HAXOAAIIEICS B COCTOSHUN MTOKOSI PABHO HYIIIO.
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6. OCHOBHOE ypaBHEHUE THPOCTATUKU
6.1.p=p0 + pgv

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

7. IlonmHas cuna R )KUJIKOCTH Ha TUIOCKYIO CTEHKY
7.1. R = (pghm.t - p0) A

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

7.3. R = (pghi.t + p0)

7.4. R =(pgh +p0) A

8. ITonHas cuna oOycioBIEHHAs TaBICHUEM Ha [IMIMHIPUYECKYIO CTCHKY

9. 3akoH Apxumena

9.1. Ha teno, norpy€HHoe B KUIKOCTb, IEHCTBYET BBITAJIKUBAIOLIAs CUJa, KOTOpasi HallpaBJieHA
BEPTUKAIBHO BHU3, U MOJyJIb KOTOPOM paBeH 00BEMY BBITECHEHHOM TEJIOM KHJIKOCTH.

9.2. Ha Tteno, norpy€HHoe B KUIKOCTb, IEHCTBYET BBITAIKUBAIOLIAs CUjla, KOTOpasi HallpaBJieHA
BEPTUKAJILHO BBEPX, U MOJYJIb KOTOPOM PABEH BECY BBITECHEHHOM TEJIOM KMJIKOCTH.

9.3. Ha Teno, norpyk€HHOE B KHJKOCTh, ICUCTBYET CUJIa, MOJYJIb KOTOPOI paBeH 00bEMY BBITEC -
HEHHOMU TEJIOM KUIKOCTH.

9.4. Ha Teno, norpyx€HHO€E B )KUAKOCTh, AEHCTBYET BBITAJIKMUBAIOLIAs CUJla HAllpaBJICHHAs BEPTH-
KaJIbHO BBEPX.

10. Yto Takoe HeCTAlIMOHAPHOE ABUKEHHE ?

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

10.2. Ecniu nosie cKopocTel )KHUIKOCTH HE MEHSETCSl CO BpPEMEHEM, a JIMHUS TOKA IIPU 3TOM HE COB-
MaJaeT C TPACKTOPHUAMH KUAKUX YacTHUIl, TO JBUKCHHUE HA3bIBAETCA HEYCTAHOBHUBIIMMCS WM HECTAIHO-
HapHBIM.

10.3. Ecnu nosne ckopocTel JKUAKOCTH MEHSIETCS CO BPEMEHEM, a JIMHMS TOKa MPU 3TOM HE COBIIA-
JIAET C TPACKTOPHUAMHU KMJIKUX YACTHULl, TO ABM)KEHNE HA3bIBAETCSI HEYCTAHOBUBILUMCS WM HECTALlMOHAP-
HBIM.

10.4. Eciin nonie cCKOpocTel KUJIKOCTH MEHSETCS CO BPEMEHEM, a JIMHUS TOKa IIPU 3TOM COBIA/AET
C TPAEKTOPHUSAMU KHUJKUX YaCTHUII, TO IBH)KEHUE HA3bIBAECTCS HEYCTAHOBUBIIMMCS WM HECTALIMOHAPHBIM.

11. Yro Takoe TaMUHAPHBII PEXXUM TEUEHUS HKUIAKOCTH?

11.1. JlaMmuHapHBIM HA3bIBACTCS PEKHUM TEUEHHUS, KOTJIA CUJIbI BSI3KOCTH COM3MEPUMBI C CHJIAMH
WHEPLUH.

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

11.3. JlaMmuHapHBIM HA3bIBACTCS PEKHUM TEUCHHUS, KOTZIA CUJIbI BSI3KOCTH COM3MEPUMBI C CHJIAMH
WHEPINU U JIJIs1 KOTOPOTO XapaKTEPEeH 0OMEHa YaCTHUI] MEXKTY CIIOSIMHU.

11.4. JlaMmuHapHBIM HA3bIBACTCS PEKUM TEUEHHUSI, KOTJIA YACTHUIIbI IBMXKYTCSI C OAMHAKOBBIMH CKO-
pOCTSIMU.
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12. TypOyneHTHOE BH)KEHUE

12.1. TypOyneHTHBIM HA3bIBACTCS PEKUM TEUCHUS, KOT/Ia CHIIBI MHEPIMH MPeo0IaaloT Hall CUila-
MU BSI3KOCTH U JJIs1 KOTOPOTO XapaKTePEH WHTCHCUBHBI OOMEH YaCTHI] MEXKITy CIIOSMH.

12.2. TypOyneHTHBIM Ha3bIBACTCS PEKUM TEUEHUS, KOT/Ia CHIIBI MHEPIMH MPeo0IaaloT Hall CUila-
MU BSI3KOCTH.

12.3. TypOyneHTHBIM Ha3bIBACTCS PEKUM TEUEHUS, KOT/Ia CHIIBI MHEPIMH MPeo0IaaloT Hall CUila-
MU BSI3KOCTH H JJIs1 KOTOPOTO HE XapaKTepeH HHTEHCHBHBIM 0OMEH YacTHUI MEXKIY CIOSMHU.

12.4. TypOyneHTHBIM HA3bIBACTCS PEKUM TEUCHHS, KOTJA YACTHIIBI JABMXKYTCS C OJMHAKOBBHIMU
CKOPOCTSIMH U B OJIMHAKOBOM HAaIpPaBIICHHH.

13. Yucao Peiinonsaca

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

13.4. Re = vdu/p

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. nmpeBbimaet 2380
14.2. npebimaer 2300
14.3. mpeBbimaet 2500
14.4. npesbimaer 2360

15. YpaBuenue bepnymim
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)

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

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 tpyOku Bentypu

17.1. 3mepeHue mIoTHOCTH KUJKOCTH.

17.2. 3MepeHue pacxoa KUAKOCTH.

17.3. 3mepenune Hanopa *KuJIKOCTH.

17.4. I3mepeHue CKOPOCTH TEUEHUS KUTKOCTH.
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18. ®opmyna [lapcu — Beiicbaxa
18.1. hr = (f (I/d)(v2/2g)

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

18.3. hmr = (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

17. Haznauenue Tpyoxu Bertypu

17.1. i3MepeHue mI10THOCTH KHUIKOCTH.

17.2. U3mepenue pacxoaa sKUIKOCTH.

17.3. 3Mepenue Hanopa >KUJIKOCTH.

17.4. 3smepeHne CKOPOCTH T€YEHUS KUIKOCTH.

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

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

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

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

18. ®opmyna Jlapcu — Beticbaxa
18.1. hon = (f (/d)(v2/2g)

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

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

18.4. han = (f (1/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.

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

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

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

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

19. ®opmyna Ilyazeiins
19.1 f=60/Re.
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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. Jxk3aMeHalIOHHbIE BONPOCHI
. ®usnyeckue cBOMCTBA KUIKOCTH.
. UneanbHas n peanbHas )KUIKOCTb.
. 'mapocratnyeckoe gaBieHUE.
. ExvHuLIBI M3MepeHus AaBlIeHUs.

5. OcHOBHOE ypaBHEHHE TUIPOCTATHKH.

6. 3akoH Ilackans.

7. Cxema pabOThI THAPABINYECKOTO TIpecca.

8. JlaBneHue JKUAKOCTH Ha IJIOCKYIO CTEHKY.

9. JlaBneHue *UAKOCTH Ha KPUBOJUHEHHYIO CTEHKY. DaKTHUECKHE pacTArUBAIOLINE HAIPSKEHUS
BO3HUKAIOIME HA CTEHKE COCyla. YCIOBUE IIPOYHOCTH COCYZA IO KOJIBLIEBOMY IIONIEPEYHOMY CEUEHHUIO.

10. 3akon Apxumena.

11. BennuuHbl, XapaKTepU3YIOIIME COCTOSHUE ABIKYILEHCS KUAKOCTH. DJIEMEHTapHas CTpyHKa.
Bunpr amxenus sxuakoctu. Jlmaus Toka. TpyOka Toka.

12. YpaBHenue HepaspbiBHOCTH CTpyHku. [lotok. Pacxox nmoroka. CMoueHHsbli nepumerp. I'un-
paBnudeckuil paguyc. 13. Pexxumsl Teuenus xxkunkoctu. Onbit O. PeitHonbaca. YcnoBust a1 Co3MaHus
peKuMa Te4eHHs KUAKOCTU. BTOpOI MpoMeXyTOUHBINH KOHTPOJIb (BTOpast KOHTPOJIbHAS TOUKA)

14. DHeprus snemMeHTapHOM cTpyiku. YpaBHeHue bepuymu.

15. [punnun neiictBus tpyOku Iuro. Mi3mMepenue ckopocTu ABUKEHUS KUIKOCTH.

16. YpaBHenue bepHymin 1715 TOTOKa peaibHOM KUIKOCTH.

17. MecTtHbIe IOTEpHU HANopa.

18 TpyOomnpoBoabI U KX BUJBIL.

19. I'mnpasnuueckuii ynap.

20. WcTevyenne KUIKOCTH Yepe3 OTBEpCTHs U Hacanku. OmnpeneneHue Harnopa. YpaBHeHue Topu-
YEIUIH.

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

22. Hanop Hacoca. MaHOMeTpUYECKUI HAIIOP.

23. BeicoTa BcachIBaHUS.

24. MomHOCTh U K03 (UIMEHT MOJIE3HOTO JeHCTBUS Hacoca.

25. Knaccudukanus HacocoB. JlonacTHbIE HACOCHI.

26 KaBuranus

27. OceBbl€ HACOCHI.

28. PerynupoBaHue [10Aa41 U HAopa JIOMACTHBIX HACOCOB.

29. O6bEMHBIE HACOCHI.

30. PerynupoBanue nojgaus 00bEMHBIX HACOCOB.

31. Kppuib4aTsie HaCOCHI.

32. CtpyiiHbIE HACOCHI.

33. OcHOBHBIC MIOHATHS O BEHTUJIsITOpax. Turbl BeHTHIsTOpoB. Hanop BeHTUIsITOpA.

34. Ilonaya BenTHasATOpa. [loTpebnsiemas MOITHOCTh BEHTUIISATOPA.

35. OcHOBHBIE MpaBHIIa IO TEXHUKE 0€30MTACHOCTH MIPH pabOTe ¢ HACOCAMH

FAQEUS I N

14.1.3. Tembl OIPOCOB HA 3aHATHAX
dusndeckue cCBOMCTBA JKUIKOCTH.

OcCHOBHOE ypaBHEHHE TUPOCTATUKHU.
WneanbHast u peanbHas )KAIKOCTb.
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JlaBneHue KMIKOCTH Ha TJIOCKYIO CTEHKY.

JlaBiieHMEe KUAKOCTH HAa KPUBOJIMHEHHYIO TOBEPXHOCTD.
I'uppocratnueckoe naBiIeHUE.

. Enununel namepenus qaBieHUs.

OCHOBHOE ypaBHEHHE TUPOCTATUKH.

3akoH [lackais.
OHeprus IeMeHTapHOM CTpyWkH. YpaBHeHUe bepHyiuin.
DHeprus JIeMEHTApHOM CTPYMKH. YpaBHEHHE bepHyIun.

[Mpunun neiictBus Tpyoku I[Iuro. M3mepeHne ckOpoCTH IBUKEHUS KUIAKOCTH.

0N LN W~

['mapaBnrueckuii npecc ¥ ruApaBINueCcKUil aKKyMYJIISTOP.

14.1.4. Bonipocsl Ha co0eceoBaHue

. ®u3nyeckyre CBOMCTBA KUIKOCTH.

. UneanvHas u peanabHas KUAKOCTD.

. 'mapocratnyeckoe gaBieHUE.

. Enununel uamepeHus gaBieHus.

. OCHOBHOE ypaBHEHHUE THIPOCTATHKHU.
. 3akoH Ilackans.

. DHeprus 31eMeHTapHOU CTpyiKu. YpaBHeHue bepHyiu.

. Hpunanun neiicteus TpyOku [Tuto. M3MepeHne cKOpoCTH IBUKEHHUS KUIAKOCTH.

14.1.5. Bonnpocbl Ha caMONOATOTOBKY

JlamuHapHBIN 1 TypOYJIEHTHBIN PEXXUM TEUEHUS KHUIKOCTH.
CpaBHeHue paboThl IEHTPOOEKHBIX U MOPLUIHEBBIX HACOCOB

14.1.6. Tembl 1aG0opaTOpHBIX padoT
N3mepenne nasnenui3akoH [lackansa. I'mapaBnmyeckuii npecc.OnpeneneHne CUIIbl JaBJICHUS
’KHUJIKOCTH Ha IJIOCKYIO CTEHKY
VYpaBuenue bepuymu
WccnenoBanne pexxuMOB TEUCHHUS KUIKOCTH B KPYIIIOH TpyoOe

14.2. TpeGoBaHHs1 K OLCHOYHBIM MATEPHAJIAM JJIsl JIUI] C OTPAHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJIN/I0B

I[J'I}I JiuIy ¢ OrpaHUYCHHBIMH BO3MOXHOCTAMU 3J0POBbSA U HMHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MaTCPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6m/1ue 14.
Ta6Jmua 14 — I[OHOJIHI/ITCJIBHLIC MaTepuajibl OLCHUBAHUSA IJId JIUL C OrPaHUYCHHBIMU BO3MOXKHOCTAMU

310POBbS U HHBAJINIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEIBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL ¥ OIICHKH
pe3yabTaTOB 00YyUCHUS

C napyueHusaMu
ciyxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEITBHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI

[IpenMy11eCTBEHHO MMCbMEHHAs
MpOBEpKa

C napyueHusmMu
3peHUs

CobecenoBanue 1o BOIIPOCAM K 3aUeTy,
OIIPOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAs IIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITENIbHbIE PabOTHI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCcTBEHHO TMCTAaHIMOHHBIMU
METOoIaMU

C orpaHUYEHUSMH I10
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pa0OTHI, YCTHBIC OTBETHI

[IpenmymiecTBEHHO IPOBEPKa
METO/IaMU UCXOS U3 COCTOSTHUSI
o0yyJaromnierocst Ha MOMEHT ITPOBEPKHU

14.3. MeToanueckue PEKOMECHAAIUH IO OLICHOYHBIM MaTepHaJIaM JJIs JIMI C OrPAHNICHHBIMHA
BO3MOYKHOCTHIMM 310POBbA U HHBAJIU/I0B
I[J'IH JiiL ¢ OrpaHM4YC€HHBIMHA BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IPEAYCMATPUBACTCA HO-
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cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (hopme;

- B IIeYaTHOM (hopMe ¢ YBEITHUEHHBIM MPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTCHTOM 3aJIaHus BCITYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbsSI M MHBAJIHMIAM YBEIHMUYUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Has opMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710PO-
Bbsl ¥ MHBAJIHJIOB IO JUCIHUIUIMHE MPEIyCMaTPUBACT MpeIoCcTaBiIeHue nHpopMaluu B popmax, aJaarnTH -
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

JJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I H€O6XOI[I/IMOCTI/I JJI JIAL € OTPaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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