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

Y4eOus1ii man Habopa 2015 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 CamocrosrenbHas pabota 124 124 4acoB
6 Bcero (0e3 sx3amena) 216 216 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 252 252 4acoB
7.0 7.0 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 AMCHUIIIMHBI
—  ®DopMHUpPOBaHUE Y CTYJICHTOB:
— - METOJIOJIOTUYECKOTO TIOIX0/Ia K OIEHKE THPABINICCKUX MPOIIECCOB;
— - YMCHHUS BBITIOJHATh WHXCHEPHBIC THAPABIMUSCKHUE PACUYCThl PA3IMIHON CTENICHH CJIOXKHO-
CTH;
— - YMCHHSI OCYHICCTBIISITh PacyeT U MOAOOP THAPABINICCKOrO OOOPYIOBAHMSI, a TAKKE pacder
¥ BBIOOP TTapaMeTPOB TPAHCIIOPTHPYIOIIETO TPyOOIpOBOIa.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Hucuunnuna «'maporazoqunamuka» (b1.B.O/1.3) otHocuTcs k 650Ky 1 (BapuaTvBHas 4acThb).
[TpeamecTByOIMMUMU AUCUUIUIMHAMH, (POPMUPYIOIIMMH HavYaJdbHbIC 3HAHMS, SBISAIOTCS: Bbiciias
MaTeMmaTrka, Maremarnka, Mexanuka, ®usuka-1, Ouszuka-2.
[Tocnenyromumy JUCHMIUIMHAMY SABISAOTCA: Hane)KHOCTh TEXHMYECKUX CHUCTEM M TEXHOTEHHBIN
puck, [IpomblnienHas 6€30MacHOCTb.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHIIMHBI

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

— TIK-22 cnocoGHOCThIO HCTIONIB30BaTh 3aKOHBI M METO/Ibl MATEMATHKH, €CTECTBEHHBIX, TYMaHU -
TapHBIX ¥ SKOHOMUYECKHX HayK IPH PEeIICHUH MPOopeCCHOHATBHBIX 3a/1a4;

B pesynbrate n3ydeHus TUCIIMIUTHHBI 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 THAPOOOOPYI0BaAHMSI

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

- BJIaJA€Th 3HAHUAMU YCTpOﬁCTBa HAaCOCOB W BCHTWIATOPOB, OCHOBHBIMU IIOJIOKCHUSAMU I10
OXpaHe Tpy/a, YKOJIOTUU U TIOXKAPHON 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 JUCHUILUINHBI cocTaBisieT 7.0 3aUeTHBIX eIMHUILIbI U IIPECTaBIeHa B Ta0OIu -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTh TUCITUILTAHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

5 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 92 92
Jlexuuu 36 36
[IpakTnueckue 3aHATHS 36 36
JlaboparopHbie pabOTHI 20 20
CamocrosTenbHas paboTa (Bcero) 124 124
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM paboTam 32 32
IIpopaboTKa JEeKIMOHHOTO MaTepuana 32 32
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[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 60 60
Bcero (0e3 ax3aMeHa) 216 216
IToaroroBka 1 caya sK3amMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 252 252
3auetHbie EquHutb 7.0 7.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3zgesbl AUCHUIIMHBI 1 BUALI 3AHATHI

Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

Hazsanwns pa3acioB AMCHUILIMHBL

Jlek., u
IIpak. 3aH., 4
JIa6. pab., u
Cawm. pa0., g

Bcero uacos
(Oe3 sx3ameHa)

dopmupyembie
KOMIICTCHIIU N

1 T'ugpocraTuka

12 16 8 44

o0
[e)

I1K-22

2 I'mnponmHaMuka

12 16 8 44

o0
(e

[1K-22

3 Hacocsl 1 BEHTHIISATOPBI

12 4 4 36

W
(@)

[1K-22

Hroro 3a CEMCECTP

36 36 20 124

216

Hrtoro

36 36 20 124

216

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIUSIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIHUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)

HaszBanus pasznenos

CopeprkaHue pa3aesoB TUCIUATITAHBI (110 JIEKITHSM)

TpynoeMkocCTsb,

q
dopmupyembie

KOMIIETCHIIN N

5 cemecTp

I T'mapocTaTuka

Bronnbie cenenns. OCHOBHBbIE (PU3UUYECKHUE CBOMA-
CTBa XKUAKOCTEH U razoB. MneanbHas U peanbHas
*)uakoctu. ['mapocratnueckoe gasinenue. Cumbl, 1ei-
CTBYIONIME B )XKUAKOCTAX. OCHOBHOE YpaBHEHUE U/~
poctatuku. 3akoH [Tackamnsi. AGCOTIOTHBIN U OTHOCH-
TEJIbHBIN MOKOH (paBHOBECHUE) KUIKUX cped. Monenb
WeaTbHOM (HEBSI3KOM )XUAKOCTH). [ mapaBInyeckuit
IIPECC U TMAPABINYECKUN aKKyMysTop. M3Mepenue
nasneHus. O01ast uHTerpanbpHas Gopma ypaBHEHUN
KOJIMYECTBA JIBUKEHUS U MOMEHTA KOJTMYECTBA JABU-
xkeHus. JlaBleHne )XUIKOCTH Ha TUIOCKYIO CTEHKY.
JlaBiieHHE )KMAKOCTU HAa KPUBOJIMHENHYIO CTEHKY.
JlaBneHue )KUIKOCTH Ha CTEHKH LIWJIMHIPUYECKUX CO-
CyZlOB U Tpy0. 3akoH Apxumena

—
[\

I1K-22

Hroro

12

2 T'uppoauHaMuka

I'unponunamuka OCHOBBI KHHEMATUKHU. DJIE€MEHTap-

12

[1K-22
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Has cTpyiika. [loTok. DnemeHTapHbI 00BEMHBIN pac-
xo. Pacxon motoka. CpenHsist CKopocTh moToka. O0-
LIME 3aKOHBI U YPABHEHUS CTATUKU U JUHAMUKH KH/]I-
KocTelt u ra3oB. OOmiee ypaBHEHHE YHEPTUH B UHTE-
rpanbHO U auddepeHmanbHoi popmax. CMOUCH-
HBII TIepuMeTp. JlaMuHApHBIH U TYpOYJICHTHBIN pe-
UM TeUeHUS KUAKOCTU. TypOyIeHTHOCTh U ee
OCHOBHBIE CTAaTUCTUYECKHE XapakTepucTuku. Ko-
HEYHO-pa3HOCTHBIE GopMbl ypaBHeHHH HaBbe-CTokca
u Pelinonbaca. DHeprus sneMeHTapHOU CTPYUKH.
VYpaBuenue beprymmu. Tpyoka ITuto. Tpyoka ITpana-
1. OAHOMEpHBIE TOTOKU KHUAKOCTEH U ra3os. [Ipu-
OOpBI AJI U3MEPEHHsI pacxo/a KUIAKOCTH. YpaBHEHUE
bepnynnu s notoka peanbHOM kUIKOCTH. Tpy6o-
npoBoabl. ['unpaBnuueckuii yaap. creuenue xxuako-
CTH Yepe3 OTBEPCTHUS U HACAIKU

Htoro 12

3 Hacochl 1 BeHTHWIISTOpbl | OCHOBHBIE TOHATHS O Hacocax. JIonmacTHbIe HACOCHI. 12 [1K-22
OcHoBHOE ypaBHEHUE IIEHTPoOeKHOTO Hacoca. KaBu-
tanus. OceBble HacOCHl. Buxpesslie Hacochl. Perymm-
pOBaHUE N0JIa4YX U HAIlOpa JIOMACTHBIX HACOCOB.
O6némabIe Hacockl. [loprHeBbIe Hacockl. BuHTOBBIE
Hacocsl. [lecTtepénnbie Hacockl. KpblipuaTeie Haco-
cbl. PerynupoBanue nogaun 00bEMHBIX HACOCOB.
Crpyiinbie Hacockl. CpaBHEHHE pabOTHI LIEHTPOOEK-
HBIX U MTOPIIHEBBIX HACOCOB. OCHOBHBIE ITOHATHS O
BeHTHIsITOpax. LlenTpoOexxnsie BeHTHIsATOphI. Oce-
BOI BeHTUJIATOP. MHCTpYKIIMK 110 TeXHHKe Oe3omac-
HOCTHU Tpu paboTe ¢ Hacocamu. HCTpyKLUH 10 TeX-
HUKe 0€30MacHOCTH NP paboTe C BEHTUISATOPAMHU

Hroro 12

Hroro 3a cemectp 36

5.3. Pa3nenbl JMCUMILIMHBI M MEXKIMCUMIUIMHAPHBIE CBS3H ¢ 00eceYuBAKIIMMH (NPeabl Ty IIUMHU)
U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Pazaenbl qucHUIIMHBL U MEKIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAMHE TIPEJICTABICHBI B TabIuIE 5.3.
Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIUCIUIUIMHAPHBIE CBSA3U

Ne paznenoB JaHHOW TUCIUIUIMHBL, JISI
KOTOPBIX HEOOXOJMMO U3yUeHUE

HauMeHOBaHKE TUCIUILIHH 00eCIeUYnBaOINX U 00eCIIeYnBaeMbIX
JUCLIMILIMH
1 2 3
[IpeamecTByromue TUCHUTIITUHBI
1 Briciias MmaTemMaTHKa + +
2 Marematuka + +
3 MexaHuka + + +
4 ®usznka-1 + + +
5 ®wu3uka-2 + + +
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[Tocnenyromuye TUCITUTITUHBI

1 Hage:XHOCTh TEXHUYECKUX CUCTEM M TEXHOI'€HHBII pUCK

2 [IpombinieHHast 6€30MacHOCTh

5.4. CooTBeTCcTBHME KOMIIETCHUM A, JopMHUpPyeMbIX IPH H3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH HM3YyYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THH

§ Bunwl 3austuit

= = ;
S o

% < S S g DopMbI KOHTPOJIS

S = = S =

o o = <

7 = ©

I1K-22 + + + + Ok3amen, Otyer o nadopa-
TopHOU paborte, Tect
6. IuTepakTUBHBIE MeTOABI  (POPMBI OPraHU3ANMUYN 00yUEHUS
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumenoBanue nabopaTopHbIx paboT npuBeaeHo B Tabmuue 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

3 =
3 = 5
Z > 5
HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT zF &5
2 2 £
> sz
o Q Z
= S
5 cemecTp
1 T'unpocraTuka Nsmepenne napnenuii3akon [lackans. ['mnpasnuye- 8 T1K-22
ckuii npecc.OmpeneaeHue CUlbl JaBJIEHUS )KUIKOCTH
HAa IUIOCKYIO CTEHKY
Uroro 8
2 'mapoauHaMuka VYpaBHenue bepnymin 8 [1K-22
Hroro 8
3 Hacocsl u BenTrisATopsl | MccnenoBanue pexXMMOB TEUEHUS XKUIKOCTH B KPYyT- 4 [1IK-22
noit TpyGe
Uroro 4
Hroro 3a cemectp 20
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHoBaHMEe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabiuie 8.1.
Tabmuia 8.1 — HaumeHoBaHMe MPaKTUYECKUX 3aHATHIA (CEMHUHAPOB)
3 =
3 =
Z > 5
HaszBanwus paznenos HanmMeHnoBaHMe nMpakTUUECKUX 3aHATHN (CEMHUHAPOR) zF &5
- X
= =
a S 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
tabmune 9.1.
Tabmuua 9.1 — Buabsl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

3 =
S | i3
Bunel camocTosTeInHON & )
HasBanus paznenos = =T ®opMbI KOHTPOJIS
6 (] = O
paboThI g g 2
X g8 =
a g
= S
5 cemecTp
1 'mnpocraTuka [ToaroroBka k mpakTuue- 20 |IIK-22 TecTt, Ox3amMen
CKHM 3aHSATHSAM, CEMHUHA-
pam
[IpopaboTka TeKIHOHHOTO 12
Marepuaia
OdopmiteHre 0TIETOB 1O 12
JabopaToOpHBIM paboTam
Hroro 44
2 'mapoauHaMuka [ToaroroBka k mpakThye- 20 |TIK-22 Otyet mo taboparopHOU
CKHM 3aHSATUSAM, CEMHHA- pabote, Tect
pam
[TpopaboTka JIEKITMOHHOTO 12
MaTepuana
OdopmieHre OTYETOB T10 12
J1abopaToOpHBIM paboTam
Hroro 44
3 Hacocsl u BenTmiiATops! | IlogroroBka k npaktuye- 20 |IIK-22 Tect, Ox3ameH
CKHM 3aHSATHSAM, CEMHUHA-
pam
[IpopaboTka TeKIHOHHOTO 8
Marepuaia
OdopmiteHre 0TIETOB 1O 8
JabopaToOpHBIM paboTam
Hroro 36
Hroro 3a cemectp 124
IToaroroBka u caaya sK3a- 36 Ok3ameH
MeHa
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Hrtoro

160

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
OtyeT no nabopaTopHOM 8 8 9 25
pabore
Tect 15 15 15 45
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.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOIBHOW TOYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamoB Ha gaty KT 5
Ot 70% 1o 89% ot makcuManbHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuManbHOU cymMMbl O6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY

[Tepecuer cymmMbl OaioB B TPAAMLIMOHHYIO U MEXIYHApOIHYIO OLICHKY NpEJCTaBleH B TabiauLe
11.3.

Tabmuua 11.3 — [lepecueT cymmbl OaIOB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

Hrorosas cymma 6aios,
Onenka (I'OC) YUHTBHIBAET 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( )
TOBJICTBOPUTENHHO
3 Y ) 65 - 69 ¥ P
TIOBJIETBOPUTENHHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBenHo)
2 (HEYROBIICTBOPHTENLHO) (HE Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)
3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. CasenbeB U. B. Kypc o6mieit ¢pusnku : yuedHoe nocodue st BTy30B: B 3 1./ W. B. CaBenbes.
- 7-e u3n., crepeorun. - CII6. : Jlans, 2007. T. 1 : Mexanuka. MonexynsapHas ¢uzuka. - CIIO. : Jlans,
2007. - 432 c. (Ok3. 152). (manuuue B Oubmoreke TYCVYP - 152 5k3.) (Hanuuue B 6udnmnoreke TYCVYP -
152 7K3.)

12.2. lonostHUTEILHAS JIATEPATypa
1. .H. H. Jlarmmes. 'mapaBnuka : yaeOnuk ais By3oB / H. H. Jlanmies. - 3-e u3n., ctepeoTu. -
M. : Axagemus, 2010. - 272 c. : . - Beiciiee npodeccuonanbaoe obpa3zoBanue. CTpOUTENILCTBO. - bul-
auorp.: ¢. 265. : bubmmoreka TYCVYP, 10 3k3. (Hanuuue B 6ubmmoreke TYCVYP - 10 2k3.)
2. TummporazomuHamuka: YdueOHOE MOCOOWE I CTYISHTOB, OOYYAIOIIUXCS IO HANPABICHUIO
noaroroBku 20.03.01 «Texnocdepnas 6e3onacHocts» / AnkapbsiH A. C. - 2015. 54 c. [OnexTpoHHBIH pe-
cypc] - Pexxum nocryna: http://edu.tusur.ru/publications/5676 (nata oopamenwus: 04.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. TwunporazomuHamuka: MeTtoguueckue yka3aHHs MO MPAKTUYECKUM 3aHSATHUSM ISl CTYICHTOB,
oOyJaronuxcsi Mo HampaBiIeHH0 ToArotoBku OakamaBpa 280700.62 «TexHocdepHnas 6e30macHOCTBY /
AnkapesH A, C. - 2014, 46 c¢. [DOnekrpoHHbli pecypc] - Pexum  nmocrtyna:
http://edu.tusur.ru/publications/3758 (mara obpamenus: 04.07.2018).

2. TmnmporazomuHamuka: MeToauueckue yka3aHHs MO JJaODOpaTOpHBIM paboTaM sl CTYAEHTOB,
oOyyaronuxcs o crnienuanbHocT 280700.62 « bezomacHOCT KU3HENEATENFHOCTH B TEXHOC(hepe» / Ar-
kappssH A. C. - 2013. 33 ¢  [OnektpoHHwlii  pecypc] - Pexum  jgoctymna:
http://edu.tusur.ru/publications/3753 (mara obpamenus: 04.07.2018).

3. TunporazomumHamuka: MeToauueckue yka3aHus K KypCcoOBOW pacdeTHO-rpaduueckoil padbote /
AnkappsstH A, C. - 2013. 16 «c. [Dnekrponusiii pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/3412 (mara obpamenus: 04.07.2018).

4. Tunpasnuka: Meronuueckue ykazanust no CPC (caMocTosiTenbHONM U MHAUBUAYAJIBLHON pabo-
T€) CTYICHTOB, oOy4aromuxcs mo HanpasiaeHuto 20.03.01 «TexHochepHas 6e30macHOCTb» / ANKapbsiH A.
C. -2015. 13 c. [DnexTponHbIi pecypc] - Pesxum moctyna: http://edu.tusur.ru/publications/5244 (nara 06-
pamenus: 04.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUECKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCla JIUI ¢ OTPAHHYEHHBIMA BO3MOXKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIIPUATHUS UHPOPMAITIH.

Jlaist I ¢ HApyIIeHUSIMU 3PeHUst:

- B (hopMe AJIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JL1st i1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JL1s1 711 ¢ HAapYLIeHUsIMY OIIOPHO-ABUTIaTeJILHOIO annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1. Ilpu u3y4eHUM IOUCLUIUIMHBI PEKOMEHIYETCs MCIOJIb30BaTh 0a3bl JaHHBIX M MH(OpMAIM-
OHHO-CIIpaBOuYHbIE cHcTeMbl, K KoTtopbiM Yy 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;

- [I1IBM CORE2DUO E7500;

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

- Konuenrparomerp KH-2M;

- OborpeBarens;

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows
Microsoft Windows

OpenOffice

13.1.4. MarepuajibHO-TeXHHYECKOE U MPOrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOM padoThl
Jist caMOCTOSITeNNbHOM paboThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8[T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILEro U CIelnaIbHOTO Ha3HAYEHHSI.

[Tpu 3aHATHAX ¢ OOYUAIONIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHKE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB NMpuema/nepesa-
yi y4yeOHOM nHPOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPEToaBaHus il 00YJatOLTIXCsI
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOM 3aHUMAIOTCS
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oOyyarolnyecs: ¢ HapylIEHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIH CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YAIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3YIOTCSl aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpueMa/Tiepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBBIE 3aaHUA

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 >KHAKOCTH

3.1. B uaeanbHOM )KMJIKOCTH OTCYTCTBYIOT IOBEPXHOCTHBIE HAIIPSIKEHUS.

3.2. B uaeanbHOM )KUJIKOCTH OTCYTCTBYIOT TEMIIEPATYPHBIE HATIPSIKEHHUS.

3.3. B uaeanbHOM )KUIKOCTH IPUCYTCTBYET COITPOTUBIIEHUE CABUTAIOILNM YCHUITUAM.

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 YCHUIIUAM, T. € OTCYTCTBY-
10T CHJIbI BHYTPEHHETO TPEHHUSL.

4.2. B peanpHOM KUAKOCTH OTCYTCTBYIOT IOBEPXHOCTHBIE HAMPSKECHHUS.

4.3 B peanbHOM KUAKOCTH OTCYTCTBYIOT TEMIIEPATYPHBIC HAIIPSIKECHUS.

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 BEPTUKAIBHO BBEPX.

5.2. T'unpocTraTuyeckoe JJaBjlIeHue JIeHCTBYeT MEPHEeHIUKYIIPHO K OOKOBOM MOBEPXHOCTH COCY/IA.

5.3. I'mnpocraTudeckoe 1aBjeHNEe JEUCTBYET BCET/IA 110 BHYTPEHHEN HOPMAIIH K IUIOLIAJKE.

5.4. 'mgpocTaThueckoe TaBICHHUE KUAKOCTH, HAXOAAIIEICS B COCTOSHUN ITOKOSI PABHO HYJIIO.

6. OCHOBHOE ypaBHEHHUE TUAPOCTATUKH

6.1.p=p0 + pgv
6.2.p=p0 + pg

6.3.p=p0 + pgh
6.4. p=p0 — pgh

7. IlomHas cuna R )KHUJIKOCTH Ha TUIOCKYIO CTEHKY
7.1. R = (pghi.T - p0) A
7.2. R = (pghi.T + p0) A
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7.3. R = (pghi.t + p0)

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
BEPTUKAIBHO BHU3, U MOJlyJIb KOTOPOM paBeH 00BEMY BBITECHEHHOM TEJIOM KHJIKOCTH.

9.2. Ha teno, norpyx€HHoe B KUIKOCTb, IEHCTBYET BBITAIKUBAIOLIAs CUJla, KOTOpasi HaIllpaBJieHA
BEPTUKAJILHO BBEPX, U MOJYJIb KOTOPOM PABEH BECY BBITECHEHHOM TEJIOM KMJIKOCTH.

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-
NaJaeT C TPACKTOPUAMM KUAKUX YaCTHULl, TO JBMKCHHUE HA3BIBACTCA HEYCTAHOBMBIIMMCS WJIA HECTAIMO-
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 TPAEKTOPUSAMH XKUJIKHX YACTHULL, TO IBHKEHUE HA3BIBACTCS HEYCTAHOBUBIIMMCS MJIM HECTALIMOHAPHBIM.

11. Yro Takoe naMUHAPHBIA PEKUM TEUCHUS KUIKOCTH?

11.1. .HaMI/IHapHI:IM HAa3bIBACTCA PCIKUM TCUCHUSA, KOrJa CHIIbI BA3ZKOCTH COU3MCPUMBI C CHUJIAMU
WHEPLHH.

11.2. .HaMI/IHapHI:IM HAa3bIBACTCA PCIKUM TCUCHUSA, KOIJa CHJIbI BA3ZKOCTH COU3MCPUMBI C CHUJIAMU
MHEPLHHU U JJIs1 KOTOPOTO XapaKTEePHO OTCYTCTBHE OOMEHA YaCTHUIl MEX]TY CIIOSIMHU.

11.3. .HaMI/IHapHI:IM HAa3bIBACTCA PCIKUM TCUCHUSA, KOIJa CHJIbI BA3ZKOCTH COU3MCPUMBI C CHUJIAMU
MHEPLNHU U JJIs1 KOTOPOTO XapaKTepeH 0OMeHa YaCTUI MEX]TY CIIOSMHU.

11.4. JlaMMHApHBIM HA3bIBAETCS PEKUM TEUEHHUSI, KOTAa YACTHUIIBI ABUXKYTCS C OJJMHAKOBBIMH CKO-
POCTSMHU.

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 06M€H 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 O6M€H JaCTHUILl MCKAY CIIOAMMU.

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

13. Yuciao Pelinonnaca

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

13.4. Re = vdu/p
13. Yucao Peiinonsaca

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

13.4. Re = vdu/p
14. TTotok B TpyOax TypOyJIE€HTHBIH TOTIa, Korya 9uciio Re:
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14.1. npesbimaer 2380

14.2. mpesbimaet 2300

14.3. npesbimaer 2500

14.4. nmpesbimaet 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)

14. TTotok B TpyOax TypOyJIE€HTHBIH TOTIa, Korya 4uciio Re:

14.1. npebimaer 2380

16. Haznauenue tpyoxu [luto

16.1. 3Mepenue pacxoaa KUAKOCTH.

16.2. 3mepeHune mIoTHOCTH KUJKOCTH.

16.3. I3mepeHue CKOPOCTH TEUEHUS KUTKOCTH.
16.4. 3mepenune Hanopa *uJIKOCTH.

17. Haznauenue tpyOku Bentypu

17.1. 3mepeHue mIoTHOCTH KUJKOCTH.

17.2. 3MepeHue pacxoaa KUAKOCTH.

17.3. 3mepenune Hanopa *KUuJIKOCTH.

17.4. I3mepeHue CKOPOCTH TEUEHUS KUJTKOCTH.

18. ®opmyna Jlapcu — Beticbaxa
18.1. hmn = (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 Ilyazeiins
19.1 f=60/Re.
19.2 f= 68/Re.
19.3 f=64/Re.
19.4 f=54/Re.

20. I'mppaBnuyeckuil yaap

20.1. Ap =pc

20.2. Ap =pv

20.3. p=pvc

20.4. Ap =pvc

17. Haznauenue tpyOku Bentypu

17.1. 3mepeHue mioTHOCTH KUJKOCTH.
17.2. 3MepeHue pacxoa KUAKOCTH.
17.3. 3mepenune Hanopa *uJIKOCTH.
17.4. I3mepeHue CKOPOCTH TEUEHUS KUTKOCTH.
18. ®opmyna Jlapcu — Beticbaxa

18.1. han = (f (I/d)(v2/2g)

18.2. hpn = (f (/d)(v2)

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

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

19.1 f=60/Re.
19.2 = 68/Re.
19.3 f= 64/Re.
19.4 £=54/Re.

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)

19. ®opmyna [lyazeitns

19.1 f=60/Re.
19.2 = 68/Re.
19.3 f= 64/Re.
19.4 £=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

1. ®uznyeckue CBOMCTBA JKUIKOCTH.

2. VneanbHas u peanbHas )KUIKOCTb.

3. I'mapocratnyeckoe AaBieHUE.

4. EnuHuLbl U3MEPEHNUS JaBJICHNUS.

5. OCHOBHOE ypaBHEHUE THIPOCTATHUKU

6. 3axoH Ilackas.

7. Cxema pabOThI THAPABINYECKOTO TIpecca.

8. JlaBneHue JKUAKOCTH Ha IJIOCKYIO CTEHKY.

9. JlaBneHue *UAKOCTH Ha KPUBOJUHEHHYIO CTEHKY. DakTHUECKHE pacTArUBAIOIINE HAIPSKEHUS
BO3HMKAIOIIME HA CTCHKE COCYa. YCIOBHE IIPOYHOCTU COCYZA 10 KOJIBLEBOMY IOIIEPEYHOMY CEUCHUIO

10. 3akon Apxumena.

11. BennuuHbl, XapaKTepU3YyIOIIUE COCTOSHUE ABIKYILEHCS HKUAKOCTH. DJIEMEHTapHas CTpyHKa.
Bunpr amxenus sxuakoctu. Jlmaus Toka. TpyOka Toka.

12. YpaBHenue HepaspbiBHOCTH CTpyHku. [lotok. Pacxox nmoroka. CMoueHHsbli nepumerp. I'un-
paBnudeckuil panuyc. 13. Pexxumbl Teuenus xxunkoctu. Onbit O. PeitHonbaca. YcnoBust ajis Co3maHus
peKuMa Te4eHUs! )KUAKOCTU. BTOpOI MpoMeXyTOUHBINA KOHTPOJIb (BTOpast KOHTPOJIbHAS TOUKA)

14. DHeprus snemMeHTapHOM cTpyiku. YpaBHeHue bepuyu.

15. [punuun neiicteus tpyOku Iuro. Mi3mMepenue ckopocTu ABUKEHUS HKUIKOCTH.

16. YpaBuenue bepHymu uist IOTOKa peaqbHOM KUAKOCTH.

17. MecTtHbIe IOTEpHU HANopa.

18 TpyOoIpoBObI ¥ UX BUIbI

19. T'unpasnuyeckuit ynap. 20 McreueHue *)UAKOCTH yepe3 OTBEpCTUA U Hacaaku. OnpeneseHue
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Haropa. YpaBHeHue Topuuesuiy.
21. OcHoBHBIE TIOHATHS 0 Hacocax. [lomada (pacxom) Hacoca.
22 .Hamnop Hacoca. MaHOMETpUYECKU HAIIOP.
23. BeicoTa BcachIBaHUSI.
24. MomHOCTh U K03 (UIMEHT MOJIE3HOTO JeHCTBUS Hacoca.
25. Knaccudukanus HacocoB. JlonmacTHbIE HACOCHI.

26 Kasuranusg
27.
28.
29.
30.
31
32.
33.
34,
35.

OceBble HacOCHI.
PerynupoBanue nogauu 1 Haropa JIONaCTHBIX HACOCOB.
OOBEMHBIE HACOCHI.

PerynupoBanue nmopaun 0ObEMHBIX HACOCOB.
. Kpbuibuatbie HacOCHI.

CrpyiiHble HaCOCHI.

OcHOBHBIE IOHATHSA O BEHTUIATOpaxX. Thrbl BeHTUIATOpOB. Hanop BenTHiIsATOpA.
[Tonaya BenTUsiTOpa. [ToTpedasiemMas MOITHOCTh BEHTHIIATOPA.

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

14.1.3. Tembl J1a0opaTOpHBIX padoT

WN3mepenne masnennit. 3akoH Ilackams.lunpaBnudeckuii npecc.OnpeneneHue CUilbl J1aBICHUS
JKUJIKOCTH Ha IMJIOCKYIO CTEHKY.

VYpaBuenue beprymm

HccnenoBanue peskuMOB TEUSHHUS KUIKOCTH B KPYIIIOH TpyOe

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMU

310POBbS U UHBAJIUA0B

I[J'IH JijI ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — HOHOJ’IHI/ITGJ’IBHBI@ MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU

340POBbLS U UHBAJINIOB

Kareropun
oOyJarommxcs

Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX
MaTepualioB

@OopMBbI KOHTPOJIS U OLIEHKH
pe3yJIbTaTOB O0y4YCHUS

C HapymieHusiMu
ciyxa

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOMIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHus

CobecenoBanue 10 BOTIPOCAM K 3a4eTy,
OIPOC 10 TePMHHAM

[TpeumyIieCTBEHHO YCTHAs IIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEIIBLHOTO
anmapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCHbMCHHBIC
CaMOCTOSTENFHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYHIeCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHuyYeHUSIMH 110
00ILIEMETUITMHCKIM
MMOKa3aHHUSIM

TGCTBI, IINCBMCHHBIC CAMOCTOATCIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIC paGOTLI, YCTHBIC OTBCThI

[IpeuMy1ieCTBEHHO IPOBEpPKA
METOJAMM UCXOIS U3 COCTOSTHUS
00y4aronierocss Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckue peKoOMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB TPEIyCMAaTPUBACTCS J0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B ()OpMe IITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- MPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.
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.HI/II_[aM C OrpaHUYCHHBIMH BO3MOXHOCTSAMU 300POBbA W HMHBAJIWIAM YBCIWNYHUBACTCA BPCMSA Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yYaroIIuXcsl MpeyCMaTprUBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tporneypa orieHUBaHUS PE3yJIbTATOB OOYUSHHS JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JUCUHUIUIMHE TPEeIyCMaTpUBAET MpeAocTaBiIeHne nHdpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCIIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTPaHUYCHHBIMU BO3MOXXHOCTAMMU 30J0POBbSA U UHBAJIMJ0B IIPOLC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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