MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUYAS TTPOI'PAMMA YUEBHOM JUCLINTTIHEI
I'mpporasopnHamuka

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hamnpapnienue nmoarotoBku (crierjpanbHOCTh): 20.03.01 TexHocdepHasi 6e30nMacHOCTD
HanpasneHHocTs (11po¢ussb):

dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

Kadenpa: POTOM, Kadeapa paguo3/1eKTPOHHBIX TEXHO/IOTHH U KO/IOTHYeCKOr0 MOHUTOPUHTa
Kypc: 3

Cemectp: 5

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 36 36 4acoB
3 JlabopaTtopHbIe 3aHATHS 20 20 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 92 92 4yacoB
5 CamocrosiTesibHasi paboTa 88 88 4acoB
6 Bcero (6e3 3x3ameHa) 180 180 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 216 216 YyacoB
6.0 6.0 3.E

JK3aMeH: 5 ceMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokot Ne 46 ot «29 » 8 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(crtetmaneHOCcT)  20.03.01 TexHocdepHas 0Oe3ormacHOCTb, yTBep)KAeHHoro 2016-03-21 rofa,

paccMOTpeHa M yTBep)XK/leHa Ha 3aceflaHMu Kadepbl «__ » 20__ ropa, TPOTOKOI
Ne

Pa3paboTumku:

JotieHT Kad. POTOM AnxkapesH A. C.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

POTOM Tyes B. .
OKCIePThI:

notieHT Kadheapa POTOM Xpuctokos B. I
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
TeopeTHueCKd M TIPAKTHUECKU O3HAKOMHUTHL OyAYIIMX CIEIMaJMCTOB C 3aKOHaMH paBHOBECHS W
OBWKeHUsl XUAKOCTU. [IIMpOKO MUCro/b30BaTh 3aKOHBI 1Sl pelleHus IpakKTU4YeCKUX 3ajady BO MHOTUX
00/1aCTAX TEXHWUKU: MAIIMHOCTPOEHUH, TUAPOIHEPreTHKe, MAPOMEXaHU3allid, BOJOCHAOKEHUHd U [Ip.
[Tpu 3TOM HeobxomUMO 0cob0e BHUMaHUe Ye/TUTh MaKCUMa/IbHON SKOHOMHUM SHEPreTUUeCKUX PeCypCcoB
M MaTepuanoB, HWHTeHCH(UKALMM TEeXHOJOTMUeCKHUX TIPOLIeCCOB, BbISB/JIEHUIO W MCIO0/b30BaHUIO
BTOPUYHBIX SHEPTOPECYPCOB, 3alllUTe OKPY’Karolllei cpeabl U 0e301acHOCTH JIFoei

1.2. 3agaum JUCIMIIIAHBI
— @®opmupoBaHMe y CTY[eHTOB 3HaHWI; OCHOB I'MIPOCTAaTHKU, U3yUatollleil 3aKOHbI PABHOBECHS
JKUIKOCTEH,
—  ®dopmupoBaHue 3HaHUM TUIPOJUHAMUKY, U3yUalolllei 3aKOHbI ABKEHUS XKUAKOCTEeM.
— V3yyeHre OCHOBHBIX THUTIOB HACOCOB M BEHTHW/ISITOPOB, MPUHLUIBI UX PAOOTHI U METOAUKU
pacyéTos.

2. MecTo pucimiuivHel B cTpyKrype OITIOII
HOucturinHa  «I'wgporasoguHamuka» (b1, ducuuravael  (MoAynu)) OTHOCUTCS K Omoky 1
(BapuaTHBHas 4acTh).
[IpefmiecTByOUMM  AUCLIMIIMHAMY,  (OPMUPYIOIUMU  Haya/lbHble 3HAHUS,  SIBJISIIOTCS
cefyroLe AUCLMIVIMHBL: Bhiciiasg MaTemaTuka, MareMmaruka.
[TocneayrowyMy JUCHUITIMHAMU SIBSIFOTCS: HaJe)KHOCTh TeXHUUYECKUX CUCTEM M TeXHOTeHHbIN
PUCK.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

[potiecc u3yueHus AUCLIUTIMHBI HarlpaB/ieH Ha (OpMUpOBaHWe C/ieyIOIIUX KOMITeTeHLIUM:

— TIK-22 crnocoOHOCTBIO HCIOIb30BaTh 3aKOHBI M METOAbI MaTeMaTHKM, eCTeCTBeHHBIX,
Ir'YMaHUTapHBIX ¥ SKOHOMUWUEeCKUX HayK TPU pellieHrH podeccruoHa/lbHbIX 3a/au;

B pe3synbraTte usyueHus JUCLIATUIMHBI CTY€HT J0/DKeH:

— 3HAaTb OCHOBHbIE 3aKOHbI THJPOCTAaTUKW W TUAPOJVWHAMUKH, YCTPOMCTBO W Ha3HaueHUe
HAaCOCOB U BEHTWISITOPOB, OCHOBHBbIe TIOJIO)KEHHsI TI0O OXpaHe TyAa TIpM 3amycke u pabore
ruapoobopyaoBaHus

— yMeTb OMpeJensaTh F'MAPOCTaThuecKoe JaBjieHre, TIPOBOAUTL PaCyéThl JaB/IeHUs KULKOCTH
Ha TUIOCKY, KPUBOJIMHEMHYIO U L[WIMHAPHUYECKYIO CTEHKH COCYZOB, OOBSICHATH (PU3NUECKUH CMBICT
ypaBHeHHUsI S/IeMEHTAapHOW CTPYWKM W ypaBHeHUsi bepHy/inu, orpefensiTb OCHOBHble TapaMeTpbl
JKU/IKOCTU TIPYU UCTEUEHUH uepe3 OTBEPCTHE U HAaCaZIKU, OOBSICHATh MPUUMHBI BOSHUKHOBEHUS U (DOPMYJIBI
pacuéra rugpoyzgapa

— BJajieTb BaZieTb 3HAHWSAMU YCTPOMCTBA HACOCOB U  BEHTW/ISITOPOB, OCHOBHBIMHU
TI0JIOYKEHUSIMM TI0 OXPaHe Tpy/a, dKOJIOTUM U TIo)KapHOW Oe3oracHOCTH mpu paboTe C HacocaMu |
BEHTH/IATOPAMU C 11eJIbI0 00ecrieueHHs: 6€30T1aCHOCTH XXKU3HeIeATeTbHOCTH Ue/IOBeKa B TeXHOChepe

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOEMKOCTb [UCLMIUIMHBI cocTaByisieT 6.0 3ayeTHBIX €JUHUIILI W TIpeACTaBjieHa B
Tabme 4.1.
Tabmwiia 4.1 — Tpy0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM /1eATeIbHOCTU Bcero yacos CemecTpsl

5 cemectp
AynutopHblie 3aHSTHS (BCEro) 92 92
Jlekuyu 36 36
[IpakTrueckue 3aHATHSA 36 36
JlabopartopHble 3aHSTHS 20 20
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CamocTosiTenibHast paboTa (Bcero) 88 88
OdopmiieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 20 20
[TpopaboTKa JIeKIJMOHHOTO MaTeprasa 20 20
IToaroToBka K nmpakTHueCKUM 3aHATUAM, CeMUHapam 48 48
Bcero (6e3 sk3ameHa) 180 180
IlogroroBka u cfjadya 3K3aMeHa 36 36
OO0111as1 TPY0EMKOCTh Yac 216 216
3auetHble Equnuiel TpysoeMkocTu 6.0 6.0

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BUABI 3aHATHH
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM MPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI M BUZBI 3aHATUN

= | z | &
= 5 ts}
% O g_' ~ ()
o g 5 g g z =
~ o @ < o o S =
= 5 3 4 < 2 = 5
Ne HasBanus pa3zenoB JUCLIUIIIMHBL =] 5 =3 5 o O &£
= 2 2 5 | g° zE
= 2 g | ag o' 3
g o ) © g =
9] O o
=¥ lc:,‘U CEU
= O
1 |I'mppocraruka 12 16 8 32 68 [1K-22
2 |I'mgpoavHamuyka 12 16 8 32 68 [TK-22
3 |Hacocsl 1 BeHTUIATOPBI 12 4 4 24 44 [1K-22
Utoro 36 36 20 88 180
5.2. CoaepikaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUSAM)
Copiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpUBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[HSIM)
3 z S
g S =
=
HaspaHus pasenon CopeprkaHuve pas/iesioB JUCLUTLIMHBI 110 z - 5 %
JIEKLIUSIM g g g
S g =
=Y Qg
= S
5 cemecTp
1 I'mpgpocrarrika BBopnbie cBefieHrs. OCHOBHbIE 12 [1K-22

(bu3ryeckrie CBOMCTBA KUJKOCTEM U
ra3oB. MaeanbHas U peasibHast )KUAKOCTH.
I'uppocraTrueckoe faBneHye. CUb,
JleMCTBYIOLIME B XXUAKOCTIX. OCHOBHOE
ypaBHeHUe TUPOCTaTUKU. 3aKOH
[MTackasnsa. AGCOMIOTHBIN U
OTHOCHUTeJIbHBIN TTOKOM (paBHOBeCHe)
JKUJKUX cpell. Mogenb ueanbHOU
(HeBsi3KOM KUAKOCTH). ['MapaBinuecKuit
Tpecc U rufipaBanueCKUi akKyMyJIsiTop.
W3mepenue faBnenus. O61ias
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VHTerpasnbHas (popMa ypaBHeHUH
KOJTMUEeCTBA JBM)KEHUS] U MOMEHTa
KOJTMUeCTBa JBWkeHus1. [laBneHue
JKH/IKOCTH Ha IJIOCKYIO0 CTeHKY. /laBneHure
JKUJKOCTH Ha KPUBOJIMHEHHYIO CTEHKY.
[laBnieHue XUJKOCTH Ha CTEHKU
LWIMHAPUYECKUX COCY/I0B U TPyO. 3aKoH
Apxumeza

HToro

12

2 I'mapoavHaMuKa

2 T'uppogvHaMyuka OCHOBBI KUHEMAaTHKH.
OnemeHTapHas cTpyHdka. IToTok.
OnieMeHTapHbIN 0OBEMHBIN pacxof.
Pacxop notoka. CpefiHsisi CKOPOCTb
roroka. OO111ie 3aKOHBI ¥ YpaBHEHUSsI
CTaTWKU U JUHAMUKM )XUJKOCTeH U ra3oB.
OO0i11jee ypaBHEHHE SHEPTHH B
VHTerpaabHOl U fuddepeHIanIbHON
(opmax. CMOUEHHBIH [TepUMETP.
JlaMyHapHbBIN U TypOy/IeHTHBIN PEeXXUM
TeueHUst XKUJKOCTU. TypOy/eHTHOCTb U
ee OCHOBHbIe CTaTUCTUYEeCKHe
XapaKTepuCTUKU. KOHeuHO-pa3HOCTHbIe
dbopmel ypaBHeHuii HaBbe-CTokca 1
PeliHonbaca. DHeprus 37eMeHTapHOU
cTpyiiku. YpaBHeHnue bepnymm. TpybOka
IMuto. Tpy6ka ITpanatis. OgHOMepHbIe
TIOTOKH >KU/IKOCTeH U ra3oB. [Ipubopbl
JI/1s1 U3MepeHusl pacxoza KUAKOCTHU.
YpaBHeHnue bepHy/u [171s oTOKa
peasibHOM >KUAKOCTU. TpyborpoBopI.
I'mppaBmueckuit yaap. creuenue
JKAJKOCTH Yepe3 OTBepPCTHUS U HaCaJKU

12

Htoro

12

[1K-22

3 Hacochsl ¥ BEeHTWIATOPBI

OCHOBHBIe IOHATHUS O HAacoCax.
JlonactHble Hacocbl. OCHOBHOE
ypaBHeHUe 1[eHTpoOe)KHOT0 Hacoca.
Kasuranusi. OceBble HacoCbl. BuxpeBbie
Hacockl. PerynvpoBaHue nogauv v
Haropa JIonacTHbIX HacoCcoB. OObEMHbBIE
Hacochl. [TopiiHeBble HACOCkI. BUHTOBEIE
Hacochl. [IlecTepéHHbIe HACOCHI.
Kpsuisuatsie Hacocsl. PerynvpoBaHue
noziaur 00bEMHBIX HacOCOB. CTpyHHbIE
Hacockl. CpaBHeHHe paboThI
1[eHTPOOEXKHBIX U TIOPIIHEBBIX HACOCOB.
OCHOBHBIE IOHATHUS O BEHTU/IATOPAX.
LeHTpoOEKHBIE BEHTUISATOPBI. OCeBoi
BeHTWIATOP. VIHCTPYKI[MY 110 TEXHUKe
Oe3omacHoCcTH TipU paboTe ¢ HacCOCaMH.
WHCTpyKLIMK TI0 TeXHUKe 6e30TacHOCTH
npu paboTe C BeHTUISTOPaMHU

12

HToro

12

[TK-22
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Nroro 3a cemecTp 36

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (MPeAbIAYIMMHA)
U ofecreurBaeMbIMH (MOC/TeYIOIAMH) JUCHHIUTHHAMH
Pa3ziesnibl JUCLIATIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaroMu (MpeabIIyLuMKA) 1
obecrieuriBaeMbIMH (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMU TIPeICTaB-/IeHbI B Tabuile 5.3.
Tabsuia 5.3 - Paszesibl AUCIUTUIUHBI M MEXK/IUCIUITAHAPHBIE CBS3U

Ne pasziesioB JaHHOM JVCLMIUIUHBIL, [/1s
KOTOPBIX HE00X0IUMO U3yueHue

No HanMeHOBaHMe JUCLIUAILINH obecrieurBaroLyX U 06ecrieurBaeMbIX
JUCLIUTITMH
1 2 3
[IpepecTByromue AUCLUIIUHBI
1 Bricilias MmaremaTuka + +
2 MatemaTuka + + +

[Tocnepyroiye AUCLUTIIMHBL

1 Hape)kHOCTh TeXHHUUeCKHUX CUCTEM M TeXHOTeHHbIN
PUCK

+ + +

5.4. CoOTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHHH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITETEHLIUH, (OPMUDYEMBIX TIPU W3yueHUM [JUCLIMIUIMHBI, U BUOB 3aHSATHH
nipe/icTaB/ieHo B Tabsurie 5.4
Tabmia 5. 4 — CoOOTBETCTBME KOMIETEHLMM W BHUJOB 3aHATHH, (DOPMHMPYEMBbIX TIPU H3yUeHUH

JMUCLIUTIIAHEI
Bubl 3aHaTHIM
m = =
s = S)
= = g ©
& & 5
= T T a,
= &, g -
il = o o <
E = S 3 % ®DOopMbI KOHTPOJISI
= = 5 T =
= v o o, g
S = S e &
N2 = S S
= Q. =
X o 1%
© O o
5 : :
~ S
[1K-22 + + + + Otuer o
VHVBUYaJIbHOMY
3aJlaHu10, JK3aMeH,
KoHcriekT camMonogroToBky,
CobecenoBanue, OTueT 10
naboparopHoii pabote,
Ornpoc Ha 3aHATUSX, TecT,
Pecdepar

6. InTepaKkTUBHBIE MeTOAbI M (OpMbI OpraHu3aIuy 00yyeHHs
He npenycmotpeno PYII

7. JTaGopaTopHbIi MPAKTUKYM
CopeprkaHue y1abopaTtopHbIX paboT npuBezieHo B Tabmiie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& z S
3 = =
Z s 3
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT z - 2 &
s | &S
2 o 2
= S
5 cemecTp
1 I'ugpocTarrka N3mepenue naBnenuii3akoH ITackans. 8 [TK-22
I'mppaBmuueckuy pecc.OnpeseneHye
CUJIbI [JaB/IeHUs JKUJAKOCTU Ha IJIOCKYIO
CTEHKY
Htoro 8
2 T'naposyHaMuyKa YpaBHeHve bepHyinu 8 [TK-22
Nroro 8
3 Hacochl ¥ BEeHTUISTOPBI WccnenoBanuie pexxiMOB TeUEHHUST 4 [1K-22
JKUJIKOCTU B KPYIJION TpyOe
Htoro 4
Wroro 3a cemecTp 20
8. IlpakTuyeckue 3aHATUA
Copiep>xaHue MpakTHUeCKUX paboT npuBeseHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CofepskaHre MpakKTUYeCKUxX paboT
o L 5
E 4
S = 0
Z > &
Ha3sBanus paszenos CopeprkaHue TpaKTUYeCKUX 3aHSATUN z - =
= | it
2 o' O
= S}
5 cemecTp
1 I'mppocraruka Perienue 3azau 1o paszeny 16 [TK-22
«I'ugpocraTuka»
Nroro 16
2 I'mapoavHaMUKa Perienne 3azjau o teme 16 [1K-22
«I'ugpoayiHamMuyKa»
Utoro 16
3 Hacocsl ¥ BEeHTUJIATOPBI Penrenue 3azau o teme "Hacockl u 4 IK-22
BEHTUJIAATOPHI"
Nroro 4
Ntoro 3a cemecTp 36

9. CamocrosiTesibHasA pabora
Buibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh 1 (hOpMUPYeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B
Tabmmme 9.1.

CornacoBaHa Ha noptane N2 4384



Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

x. @
5 =
o) S =
Bupr camocTosiTennbHON = > U
Ha3saHnus paszenos g " =y @DopMBbI KOHTPOJISA
paboTsI S s 2
=S a =
o ° 2
= S
5 cemecTtp
1 I'mppocrarvika ITogroroBka K 16 |IIK-22 KoHncrmiekT
MPaKTUUeCKUM 3aHSATHSIM, camoroAroToBku, Omnpoc
ceMuHapam Ha 3aHATHsX, OTYeT 1o
[TpopaboTKa JIeKLIMOHHOTO 8 MHAMBIAYa/IbHOMY
Marepuana 3agannto, OTueT rno
naboparopHoii paboTe,
OdopmiieHie 0TUETOB 110 8 Pedepar, CobecenoBanue,
nabopaTtopHbIM paboTam TecT, DK3ameH
Utoro 32
2 I'mapogyHaMuKa [Togroroeka K 16 |TIK-22 KoHcriekt
MPaKTUUeCKUM 3aHSITHSIM, camoroAroToBku, Ornpoc
ceMuHapaM Ha 3aHATUsX, OTYeT 1o
[TpopaboTKa eKIIMOHHOTO 8 MHAMBIAYa/IbHOMY
Marepuana 3aganuto, OTyeT 1o
naboparopHoii pabore,
OdopmiieHiie OTYETOB 10 8 Pedepar, CobecesoBaHme,
nabopaTtopHbIM paboTam Tecr, DK3ameH
Wtoro 32
3 Hacocs! u BeHTUiaTOpH! | [loaroroska K 16 |IIK-22 Koncriekr
MPaKTUUeCKUM 3aHATHSIM, CamoIoAroToBku, Omnpoc
ceMuHapam Ha 3aHATHsX, OTYeT 1o
[TpopaboTKa JIeKLIMOHHOTO 4 MHAMBIAYa/IbHOMY
Marepuana 3agannto, OTueT rno
naboparopHoii pabote,
OdopmiieHie 0TUETOB 110 4 Pedepar, CobecenoBanue,
nabopaTtopHbIM paboTam TecT, DK3ameH
Utoro 24
Wtoro 3a cemecTp 88
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Wtoro 124

10. KypcoBas padora

He npegycmorpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL€HKH YCII€eBdA€MOCTH CTYAEHTOB

11.1. Ban/bHbIE OLeHKH /Il 3/IEMEeHTOB KOHTPOJIsl
Tabmuiia 11.1 — basibHbIe OIIEHKH /IJIsl 3/IEMEHTOB KOHTPOJIsSI

OneMeHThI yueOHOM
JiesTeIbHOCTH

MaxkcumanbHbIH
6ann Ha 1-yro KT c
Hauaja cemMecTpa

MakcumasbHbIN
Oasu1 3a mepuop
Mexay 1KT u 2KT

MakcuMaTbHbIN
6asin 3a mepuof, Bcero 3a
mexay 2KT u Ha ceMecTp
KOHel] cemecTpa

5 cemecTtp
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Koncnekr 3 3 4 10
CaMOII0rOTOBKHU
Ornpoc Ha 3aHATUSIX 3 3 9
Otuert no 4 4 12
WH/JVBU1yaJIbHOMY
3a/laHUIo0
OTuert 1o y1labopaToOpHOM 4 4 4 12
pabore
Pedepar 4 12
CobecenoBanue 2 2
Tect 3
VToro Makcumym 3a 23 23 24 70
T1epro/,
OK3aMeH 30
Hapacrarouym utorom 23 46 70 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabsura 11. 2 — TTepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka

> 90% oT MakcuMaJibHOM cyMMbI OansioB Ha gaty KT 5

Ot 70% 10 89% oT MakcMManbHOW cCyMMBbI OasioB Ha gary KT

4
Ot 60% 10 69% OT MakcMMasIbHOM CyMMbI OanioB Ha gaty KT 3
2

< 60% oT MakcuMasbHOM cymMMbl OansioB Ha gaty KT

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIUOHHYI0 U MEXKAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbl 6a/ijioB B TPAZMIIMOHHYIO ¥ MEXXIYHAPOAHYIO OIIEHKY Ipe/CTaB/eH B Tab/viie

11.3.
Tabsura 11. 3 — ITepecueT CyMMbI 6a/I/IoB B TPAJULMOHHYIO U MEXKYHAPOJHYIO OLIEHKY
WToroeas cymma 6asinoB,
Ouenka (I'OC) YUUTBIBAET yCIEIIHO CAAHHBIN Ouenka (ECTS)
3K3aMeH
5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/1MuHO)
85-89 B (oueHb x0poi110)
4 (xopo11o) (3a4TeH0) 75 -84 C (xopor1wo)
70 -74 D ( )
OBJIETBOPUTE/ILHO
3¢ Y ) 65 - 69 Y P
7I0B/IETBOPUTENBHO) (3aUTEHO
y P 60 - 64 E (mocpencTBeHHO)
2 (Hey0BICTBOpHTE/IEHO) (He Hike 60 6asos F (HeynoBneTBOpUTENBHO)
3auTeHO)

12. Yue0Ho-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. .H. H. Jlammnes.I'ngpaBnuka] : yue6nuk ans By3oB / H. H. Jlammes. - 3-e u3z., cTepeoTwrl. -
M. : Akagemusi, 2010. - 272 c. : wn. - (Boiciiee npodeccruoHambHoe obpa3oBaHue. CTPOUTETBCTBO). -
bubmorp.: c. 265. (Hamuue B 6bubmoreke TYCYP ) (Hamuuue B 6ubmioreke TYCYP - 10 3k3.)
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12.2. lonosHUTe /ILHAA IMTepaTypa

1. CasenneB U. B.Kypc obmieii pusmky : yuebHoe rocobue ajisi BTy30B: B 3 T. / U. B. CaBebeB.
- 7-e u3n., crepeorurn. - CII6. : Jlanb, 2007. T. 1 : Mexanuka. MosnekynspHast pusvka. - CII0. : JlaHb,
2007. - 432 c. (3k3. 152). (Hamuune B 6ubmioreke TYCYP - 152 3k3.) (Hamuune B 6ubmioreke TYCYP -
152 9K3.)

2. T'mpaporasopvHamuKa: YueOHoe rocoOue AJisi CTyeHTOB, OOy4aroIUXCsi 10 HarpaB/ieHUI0
noarotoBku 20.03.01 «TexHocdepHas O6e3omacHocTh» / AmnkapbsiH A. C. - 2015. 54 c. [DneKTpoHHbIH
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/5676, cBo60HBIM.

12.3. YueOHo-MeToAMYECKOE TOCOOHE ¥ MPOrPpaMMHOe o0ecredyeHme

1. T'mpporasoznHamMuyka: MeTtoanueckre yKasaHUs 10 IIPAKTUUECKUM 3aHATUAM [ CTYNEeHTOB,
o0yyaroIMxcs 10 HarpaB/JeHWI0 MoAroToBKU OakasaBpa 280700.62 «TexHocdepHasi 6e30macHOCTb» /
AnkappsH  A. C. - 2014. 46 c. [OnekTpoHHblii pecypc] - Pexum  pgoctyna:
http://edu.tusur.ru/publications/3758, cBOOOHBII.

2. TupporasosuHaMuKa: MeToguuecKre yKa3aHUs 110 71ab0paTopHbBIM paboTaM AJisi CTyleHTOB,
oOyuaroruxcst 1o crieraabHocTd 280700.62 « Be3omacHOCTh >KU3He[esTeIbHOCTH B TeXHOChepe» /
AnkappsH  A.  C. - 2013. 33 c  [OnektpoHHbli pecypc] - Pexum  pgoctyna:
http://edu.tusur.ru/publications/3753, cBOOOHBII.

3. TupporasomvHaMuka: MeTtonuueckre yKa3aHHs K KypCOBOW pacyeTHO-rpaduueckoii pabore /
AnkappsH A. C. - 2013. 16 «c¢. [DnekrpoHHbli pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/3412, cBob60gHBIA.

4. TuppaBnuka: Metoguueckue ykasanusi o CPC (camocrosTenbHOW W WHAMBUZAYaTbHOU
pabote) cryzgeHToB, oOyuaromuxcs 1o HampasiaeHuto 20.03.01 «TexHocdepHas 6e3omacHOCTB» /
AnkappsH A. C. - 2015. 13 c¢. [DnekrtpoHHbli pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/5244, cBob60gHbIH.

12.4. Ba3bl AaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTeMbI
http://portal.tusur.ru
http://www.lib.tusur.ru
http://edu.tusur.ru/publications/5676
http://edu.tusur.ru/publications/3758
http://edu.tusur.ru/publications/3412
http://edu.tusur.ru/publications/5244

ek

13. Marepua/ibLHO-TeXHMYECKOe ofecrneueHne JUCHUITHHBI
115t ipoBeieHust TabopaToOpHbIX PaboT HeOOXOUMO UMETh:
1. AHanmuTHUeckue (pblYa’KHbIe) BeChl.
2. EMKOCTB /151 )KMIKOCTH (BMKOCTB 2 JIATPA).
3. JlaboparopHasi yCcTaHOBKa /i/Isi U3MepeHHsi 130bITOUHOTO JJaB/IeHrsI U Pa3pekeHusl.
4. JTaboparopHasi ycTaHOBKa - ['jpaBmnuecKuii mpecc
5. JlabopartopHasi yCcTaHOBKa /ijIs OTIpe/ie/IeHs CUJTbI JaBJIeHHsT )KUIKOCTH Ha TIOCKYIO CTEHKY.
6. JTabopaTopHasi ycTaHOBKa IJisl UCC/Ie[JOBaHUST PeXXUMOB TeUeHUS )KUAKOCTH B KPYIJIOi TpyOe
7. JlJabopaTopHasi yCTaHOBKa /11 U3y4eHus1 ypaBHeHus1 bepHyu

14. ®oHp OLeHOYHBIX CPe/CTB
@DOH/I, OLIeHOYHBIX CPE/ICTB IIPUBeJleH B TIPU/IOKEeHNUH 1.

15. MeToanuecKne peKOMeHJAL|H 10 OPraHu3aliy U3yYeHUs AUCHUILTHHbBI
be3 pekoMeHja11i.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
I'uaporasoguHaMuKa

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hamnpagnienue nmoarotoBku (crierjranbHOCTD): 20.03.01 TexHocdepHasi 6e30nMacHOCTD
HanpaeneHHOCTD (TIpoGhusb):

dopma obyueHUs: OUHAsA

dakynbreT: PK®, PagnoKoHCTPYKTOPCKUM aKyabTeT

Kadenpa: POTOM, Kadeapa paguo31eKTPOHHBIX TEXHOIOTHHM U IKOJIOTHYeCKOr0 MOHUTOPUHTA
Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2015 roga

Pa3paboTumku:
— goueHT Kad. POTOM AnkapbsH A. C.

JK3aMeH: 5 ceMecTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

ITK-22

CrII0COOHOCTBIO UCTIONB30BaTh 3aKOHBI U
MeTO/bl MaTeMaTUKH, eCTeCTBEHHBIX,
ryMaHUTapHbIX ¥ 5JKOHOMHUYECKHX HayK MpU
pelleHUY pogeCCUOHATBHBIX 3a/au

[omkeH 3HaTh OCHOBHBIE 3aKOHBI
TU/IPOCTATUKU U TUPOAUHAMUKU,
YCTPOWCTBO M Ha3HauUeHHe HaCOCOB U
BEHTW/ISITOPOB, OCHOBHBIE T0JIOXKEHUS T10
oxpaHe Ty/la TIpH 3arycke U paboTe
ruapoobopyoBaHuS ;

[omkeH yMeTb OTIpeiesisiTh
T'UJpOCTaThyecKoe JjaBieHue, IPOBOAUTh
PaCYETHI ZaB/IeHUS KUIKOCTH Ha TIJIOCKYO,
KPUBOIMHENHYIO U LIWTMHPUYECKYIO
CTeHKH COCYZIOB, OOBSICHATh (PU3HUeCKHUit
CMBIC/1 ypaBHEHUs 37IeMeHTapHOW CTPYMKHU
Y ypaBHeHus1 BepHysm, onpeensiTh
OCHOBHBbIE IapaMeTpbl )KUAKOCTU NpU
WCTeYeHHH uepe3 OTBepCTHe U HaCa/lKH,
0OBSCHATH PUUUHBI BO3HUKHOBEHHS U
dbopmysibl pacuéTta ruzpoygapa ;

[omxkeH BnajieTh Ba/leTh 3HAHUAMU
yCTPOMCTBAa HACOCOB U BEHTU/ISITOPOB,
OCHOBHBIMHU T0JIO)KEHUSIMU 110 OXpaHe
TPY/a, KOJIOTUU U TI0’KapHOM
6e3omacHOCTH TIpu paboTe C HacocaMu U
BEHTW/ISITOPAMHU C Lie/iblo obecrieueHus
0e30MacHOCTH XHU3He/[eSITeTbHOCTH
yesioBeKa B TexHOChepe ;

OO11e XapaKTepUCTHKH TI0Ka3areneld U KpUTepueB

nipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHMIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX SJTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OtmuHo (BeIcOKM | OGmazaeT dhakTHUe CKUMU

OO6saaeT AMArIa30HOM

KonTponupyet paborty,

YPOBEHD)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,

TpeOyeMbIX ZIJIs pelleHust
orpe/ie/ieHHBIX MMPo6/ieM B | TIPUCIIOCAb/TMBaeT CBOe
obs1acTv UccieOBaHuUs

YPOBeHb) Y TeopeThueCKUMHU MpaKTUYeCKUX YMeHUH, | TIPOBOJUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem

Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM bepet oTBeTCTBEHHOCTH 3a

3aBepIlleHre 3a44d4 B
HnccieqoBaHUH,

MOBe/IeHe K
00CTOATe/IECTBAM B

CornacoBaHa Ha noptane N2 4384

12



pelieHUH pobiem

YnoBnerBoputenbH | ObmazaetT 6a30BbIMU O6aiaeT OCHOBHBIMHU PabGotaeT npu rnpsiMmom
0 (TTIOpOTrOoBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yYPOBEHb) IS BBITIOJTHEHUST TIPOCTBIX
3a/1a4
2 Peamu3anus KOMIIeTeHI[UI
2.1 Komnerennua ITK-22
ITK-22: crocoOHOCTBIO MCHO/B30BaTh 3aKOHBI W METOAbI MaTeMaTHKH, eCTeCTBEHHBIX,

T'YMaHUTapHBIX U 9KOHOMHUUECKUX HayK MPH PeLleH|H MpodeCcCHOHANBHBIX 3a/1ay.

st bopMUpOBaHKUsST KOMIIETEHIIUH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAroB. DTarbl (OpMUPOBaHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIs 5TOr0 BHUIbI 3aHATUH W HCIHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
npe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIOb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabuia 3 — Orarbl

TPyOOITPOBO/IOB, HACOCOB
Y BeHTHUJISITOPOB C
WCII0/Tb30BaHUEM 3aKOHOB
TUIPOCTATUKU U
TU/POra30uHAMUKH

CocraB 3HaThb YmeTb Bnanets
CopepxaHue 3aKOHbI TUJPOCTAaTUKU U | IeJIaTh PACUéThI, C L|e/IbI0 | OCHOBHBIMU
3TaroB TUpOrasojHaMUKU onpeesieHUs XapaKTepuCTUKaMU
TeXHUYeCKHUX HaCOCOB M BEHTWISITOPOB
XapaKTepUCTUK 1 X YCTPOUCTBOM

Buabl 3aHaTHI

* IlpakTnueckue

 IlpakTuueckue

* JlaboparopHble

3aHATUS; 3aHSTHS; 3aHSTUS;
* JlaboparopHbie * JlabopaTopHbie * CamocrosiTeNTbHast
3aHATHS; 3aHSITUS; pabora;
* Jlekuuuy; * Jlekumuu;
¢ CamocTosiTesbHast * (CamocrosTenbHas
pabora; pabora;
* [loaroroBka K * TloaroroBka K
9K3aMeHy; 9K3aMeHy;
HWcnonb3yemble * Oruer 110 e Ortuer 110 * Otuer 110
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLleHUBaHKs * OrtueT 10 * Ortuer no * Ortuet o
VH/VBU/1yaIbHOMY VH/UBU/lyaIbHOMY VHJUBUAYaTbHOMY
3a/laHUIO; 3a/IaHUIO; 3a/IaHUIO;
* Onpoc Ha 3aHATHsX; * Onpoc Ha 3aHATHUSAX; * OK3aMe€H;
e OK3aMe€H; * ODK3aMeH; * Pedepar;
* Koncnekr * KoHcriekT * DK3aMeH;
CaMOTIOJTOTOBKHU; CaMOTIOAITOTOBKH;
e Tecr; * Tecr;
* Pedepar; * Pedepar;
* CobecenoBaHue; * CobecenoBaHue;
e OK3aMe€H; * DK3aMeH;

dopMyIMpOBKa MoOKasaTered U KpUTepHeB

Tabmumie 4.

Tabsuria 4 — TTokasaTesu U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocTas

3HaThb

YmeTns

OLIeHMBaHHUsl [aHHOM KOMIIeTeHLIMW TpUBeJeHa B

Bnagets

CornacoBaHa Ha noptane N2 4384
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OmmuHo
(BBICOKMI YPOBEHb)

* O6nanmaet
(hakTUeCKUMU U
TeopeTUYeCKUMHU
3HAHUSIMU B TIpeZiesiax
H3yuaeMoi 06/1acTH C
TIOHMMaHWEM TPaHMUL]
TIPUMEHUMOCTH;

* OO6nagaer Arana3oHOM
MpPaKTUUeCKUX YMEeHHH,
TpeOyeMBbIX /sl pa3BUTHS
TBOPUECKHUX pellleHuH,
abcrparupoBaHus
rpobiiem;;

* Kontponupyet pabory,
MIPOBO/IUT OLIEHKY,
COBEpILIEHCTBYET
JlefcTBUS paboThI;

Xopotiio (6a30BbIii

* 3HaeT (aKThl,

* OO6najgaeTr Auana3oHOM

* beper

YPOBEHb) TIPUHIUIIBI, TIPOIIECCHI, MPaKTUYeCKUX YMEHUH, | OTBETCTBEHHOCTH 3a
o01LI1e TIOHATHS B TpebyeMbIX /ISl pellieHus | 3aBepllieHue 3a/au B
nipeiesiax u3y4aemMom orpe/ie/IeHHBIX TIPO0JIeM | KCC/Ie[OBaHUH,
obsacTu;; B ob/tactu rprcrocabivBaeT cBoe

WCC/Ie[JOBaHUST;; TOBe/IeHHe K
o0cTOsITENTHCTBAM B
petieHun ripobiem;

YnosneTBopuTenbH | o O6agaeT 6a30BLIMU * OO6nazmaetT OCHOBHBIMH | * PaboTaeT npu npsMom

0 (TIOpOroBkIi 00LMMY 3HAHUSIMU; yMeHUsIMH, TpeOyeMbIMHU | HabIOeHuH;

YPOBEHb) JI71s1 BBITIO/THEHUST

MPOCTHIX 3a/ia4,

AedaTeJIbHOCTH,

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/1dHUA
,Z[]'IFI pean3alidi BbIIIernepeyrCc/JIeHHbIX 3ad4 O6y‘~leHI/I$I HCIIO/JIb3YIOTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHWA WJIHW WHbIE MdTepHaJIbl, HEO6XO,I[I/IM]:I€ AJI1 OLI€HKU 3HaHHﬁ, YMEHHﬁ, HABBIKOB U (I/I]II/I) OITbITA

XapaKTepU3yIOLUX 3Tarbl

06pa30BaTEJIbH0ﬁ MporpamMmmel, B CjieAyrouiem CoCTaBe.

Tpy0OoripoBoabI.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— T'uapaBaMUecKuil Tpecc ¥ TUAPABAMUECKUM aKKyMyasaTop JlaMuHapHBIA U TypOy/lIeHTHBIM
PEXXUM TeueHUs KUAKOCTH CpaBHeHHe paboThI LIEHTPOOEXKHBIX U IMOPIITHEBBIX HACOCOB

3.2 TecToBble 3agaHusA

— MWpeanbHass U peasibHasi »KUAKOCTU. ['mjpocTtatuueckoe fapieHue. Cuiibl, AelCTBYHOLME B
KUAKOCTX. OCHOBHOe ypaBHEHHWe TH/POCTaTUKW. JlaMWUHApHBIA U TypOy/JI€HTHBIM PeXUM TeueHUst
KuAKoCTH. TypOy/IeHTHOCTb U ee OCHOBHBIE CTaTUCTHUYECKHEe XapaKTePUCTHUKU. PerymmpoBaHue rojauu u
Hariopa JIoracTHbIX HaCOCOB.

3.3 TemsI pedpepaToB
— [aBneHve XUAKOCTH Ha TUIOCKYHO CTeHKY. [Ipubopbl fjid M3MepeHHs pacxofa KUAKOCTH.
LleHTpOGEKHBIE BEHTUSTOPEI

3.4 Tembl MHAUBHUYa/TbHBIX 3a/JaHUI
— OHeprus 3/1eMeHTapHOW CTPyWKHW. PerynvpoBaHue mojayv U Haropa JIOMaCTHbIX HAaCOCOB.

3.5 Bompockl Ha cobecejoBaHHe

(bopMHUpoOBaHUsT KOMITETEHLIMM B TIpoliecce OCBOEHHs

— 1. ®usnueckue CBOWMCTBA JKUAKOCTH. 2. VpaeanbHas W peasbHas J>KUAKOCTb. 3.
I'mppocratnueckoe faeseHve. 4. EpuHunbl usmepeHus JasineHus. 5. OCHOBHOe ypaBHeHHe
rugpocratukd. 6. 3akoH [lackansa. 7. OHeprusi sjneMeHTapHOM CTPyWKWU. YpaBHeHWe bepnymm. 8.
[Mpunuun gevictBusi Tpy6ku [Tuto. VismepeHue CKOPOCTH JIBUKEHHST XKUJKOCTH.

3.6 TemMbI 0IPOCOB Ha 3aHATHUAX
— Bpoanble cBefeHus. OcHOBHbIe (hH3UUecKHde CBOMCTBA KUJIKOCTeM W Ta3oB. MpaeanbHas u
peanbHasi XUAKOCTU. ['mapocratvueckoe papieHue. CUiibl, JeHCTBYIOIIME B >KUJKOCTSIX. OCHOBHOe
ypaBHeHHWe TUApPOCTaTHKU. 3akoH Ilackans. AGCOMIOTHBIM W OTHOCUTE/IbHBIM TOKOHW (paBHOBecue)
KUIKUX cpefl. Mojenb uzeanbHOU (HEBSI3KOW >XKUAKOCTH). ['MapaBivuecKuid Tpecc W TUJpaBiauueCcKyin
akKymysisitop. M3amepenue faBnenus. O61iasi uHTerpasibHasi popMa ypaBHEHHMM KOIMYeCTBa JIBWKEHUS U
MOMEHTa KO/JIMueCTBa ABWKeHUs. [laB/ieHre >KUIKOCTHM Ha TIJIOCKYH CTeHKY. /laBjieHue >XKMAKOCTA Ha
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KPUBOJIMHENHYIO CTeHKy. /laB/ieHre >KHJKOCTH Ha CTeHKU LWIMHPUYEeCKUX COCyloB M TPyO. 3akoH
Apxumena

— 2 T'mppopuHamuka OCHOBbI KMHEMaTHKH. JjieMeHTapHasi CTpyiKa. ITOTOK. DjieMeHTapHbIi
00BéMHBIN pacxof. Pacxop motoka. CpefHsisi CKOPOCTh MOTOKa. OOII1e 3aKOHBI M ypaBHEHUs CTaTHKU U
JUHAMHWKU >KUAKocTedl u ra3oB. OOljee ypaBHeHHe SHEPrdd B WHTerpasbHOM U AuddepeHIaIbHON
dopmax. CmoueHHbI miepuMeTp. JlaMMHApHBIM U TypOy/JI€HTHBIM DPEXUM TEUEeHHUSI >KUIKOCTH.
TypOyneHTHOCTb W ee OCHOBHbIe CTAaTHUCTUYeCKHe XapaKTepUCTUKU. KoHeuHo-pa3HOCTHBIE (DOPMEI
ypaBHeHnid HaBwe-Ctokca M PeliHonbfca. DHeprusi s/1eMeHTapHOW CTPyWKU. YpaBHeHue bepHysu.
Tpy6ka ITuto. TpyOka ITpangtisa. OpHOMepHbIe MOTOKU JKUAKOCTeH U Ta3oB. [Ipubophl A1 n3MepeHust
pacxofia JKUAKOCTU. YpaBHeHWe bepHy/uln pjisi TIOTOKa peanbHOM >KUAKOCTA. TpyOOmpoBOABI.
I'mapaBnuueckuii yap. VicrteueHue >KUJKOCTH Yepe3 OTBEPCTHSI M HACAIKU

— OcHoBHBIe TIOHATHS 0 Hacocax. JlomacTHele Hacockl. OCHOBHOE ypaBHeHHe IIeHTPOOeKHOro
Hacoca. KaBurauus. OceBble Hacochl. BuxpeBble Hacochl. PerynvpoBaHye mofiau ¥ Haropa J0nacTHbIX
HacocoB. OObémHbIe Hacochl. [lopiiHeBble Hacockl. BuHTOBbIe Hacockl. IllecTepéHHble HaCOCHI
KpbinbuaThie Hacockl. PerynupoBaHue mofaud 00BEMHBIX HacocoB. CrpyitHble Hacockl. CpaBHeHHe
paboThI 1IEHTPOOEXKHBIX U TOPIIHEBBIX HAacOCOB. OCHOBHbIE TIOHATHS O BEHTWISATOpPax. LleHTpoOexHbIe
BeHTWISTOpbl. OceBoli BeHTW/IATOP. VIHCTPYKLMK MO TeXHHKe 0e30MacHOCTH Mpu paboTe C HaCOCaMM.
WHCTpYKIMM 1O TeXHHUKe 6e301macHOCTH TIpu paboTe C BeHTU/ISITOpPaMH

3.7 DK3aMeHaLMOHHbIEe BOIIPOCHI

— 1. ®wusnueckre CBOMCTBA JKUAKOCTU. 2. VpjeanpbHass W peasibHast JKUJKOCTb. 3.
I'mppocratnueckoe fasneHue. 4. EauHunbl u3MepeHus fasieHds. 5. (OCHOBHOe ypaBHeHUe
rugpocTatuku. 6. 3akoH [Tackans. 7. Cxema paboThbl ruipaB/inyeckoro mpecca. 8. [laBieHue KUJKOCTH Ha
IVIOCKY!O CTeHKy. .9. [laBneHue >XMIKOCTU Ha KPHUBOJIMHEHWHYHO CTeHKy. PakTuueckue pacTArvBarolye
HarpspKeHUs BO3HUKAIOL[Me Ha CTeHKe CoCyja. YC/I0oBHe TPOYHOCTU COCyZa I10 KOJIbLIEBOMY
nonepeyHoMy ceueHuto 10. 3akoH Apxumezna. 11. BenuuuHbl, XapakTepusyroljue COCTOSHUE
JBIDKYILENCS XKUJKOCTU. JJleMeHTapHasi CTpyMKa. Bujbl ABWKeHUs >XUAKOCTH. JIuHus Toka. TpyOka
TOKa. 12. YpaBHeHMe HepaspbIBHOCTM CTpyWKH. [lotok. Pacxop mnoroka. CMOYeHHBIM IlepuMeTp.
'mppaBmuueckuii paguyc. 13. Pexxumbl TeyeHus >xugkoctd. Ombir O. PeliHonmbjca. YcinoBus st
CO3[jaHus peXkKUMa TeueHUs )XUAKOCTH. BTOpoy NMpoMeKyTOUHBIM KOHTPO/Ib (BTOpast KOHTPOJIbHAS TOUKA)
14. DHeprusi 3neMeHTapHOW CTpyHMKH. YpaBHeHue Bepuymmi. 15. Tlpunuumn geiictBust Tpy6ku ITuTo.
V3mepeHHre CKOPOCTH ABW)KEHUS XUAKOCTU. 16. YpaBHeHue bepHy/um /151 TOTOKa peanbHON XUKOCTH.
17. MectHble noTepu Haropa. 18 Tpy6oripoBoabl U ux BUbl 19. I'mapaBnuueckuid yaap. 20 VicreueHue
JKAJKOCTH uepe3 OTBepCcTUs U Hacaaku. OmpefeneHue Haropa. YpasHeHue Topuuesi. 21. OcHOBHbIe
noHaTHs o Hacocax. Ilogaua (pacxop) Hacoca. 22.Hanop Hacoca. MaHoMeTpuueckui Harop. 23. BeicoTa
BCachkiBaHUsl. 24. MOIIHOCTb U KO3 ULIMEHT To/1e3HOTo JlefcTBUs Hacoca. 25. Knaccudukaiys HacoCoB.
JlonactHele Hacockl. 26 KaButauus 27. OceBble Hacocbl. 28. PerynupoBaHue TOfauyud M Haropa
nonacTHbIX HacocoB. 29. O6wvéMHble Hacockl. 30. PerymupoBanue mofaun 0ObEMHBIX HacocoB. 31.
Kpbutbuatele Hacockl. 32. CrpyiiHble Hacocbl. 33. OCHOBHbIe TIOHATHUS O BEHTUISTOpAX. THIIbI
BeHTU/IATOPOB. Harop BenTHsitopa. 34. Ilofaua BeHTUnsTopa. Ilorpebsisiemasi MOIIHOCTb BEHTU/ISITOPA.
35. OCHOBHBIe TIpaBU/Ia N0 TeXHUKe 0e30MacHOCTH MpU paboTe ¢ HACOCaMU

3.8 TembI 1a00opaTopHBIX padoT
— Wsmepenue gaBneHuiidakoH Ilackans. I'mapaenvueckuit ripecc.OripesiesieHre CUJIbI JaBlIeHUs
JKAJKOCTHU Ha TUIOCKYH0 CTEHKY
— YpaBHeHue bepHy/
— HWccnemoBaHre peXXMMOB TeUeHUS )KUAKOCTH B KPYIJIOHN TpyOe

4 MeToanuecKue Marepuasibl
[nst obecrieueHus: npotiecca oOyueHMst U pelleHuUs 3afiau 0Oy4yeHUs! UCIOb3YHOTCSl CeAyHolue
MaTepuaJbl:
— MeTOAMYeCKHe Marepuasbl, OMpefessolie TMpoLeJypbl OLIeHWBaHUSl 3HaHWM, YMEeHUH,
HaBbIKOB U (W/IM) OMbITa [esTebHOCTH, XapaKTepU3YHOL[UX 3Tarbl (POpP-MUPOBAHHSI KOMIIETEHLUM,
cornacHo 1. 12 paboyeii MporpaMMel.
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4.1. OcHoBHas UTeparypa
1. .H. H. Jlarmmes.I'ugpapnvka] : yuebHuk asis By3os / H. H. JlamieB. - 3-e u3fi., CTEepeOTHIL. -
M. : Axkazgemusi, 2010. - 272 c. : un. - (Beiciiee npodeccruonanbHoe obpa3oBaHue. CTPOUTENBCTBO). -
bubmuorp.: c. 265. (Hamuuue B 6ubmioreke TYCYP ) (Hamuue B 6ubmioteke TYCYP - 10 3k3.)

4.2. lonoHUTe/IbHAA IMTepaTypa

1. CasenneB U. B.Kypc obiie#i ¢pusuk : yuebHoe ocobue asst Bry3oB: B 3 1. / Y. B. CaBesbes.
- 7-e u3p., crepeorun. - CII6. : Jlanb, 2007. T. 1 : MexaHnuka. MosnekynspHas ¢usvka. - CII0. : JlaHb,
2007. - 432 c. (Ok3. 152). (Hamuune B 6ubmoreke TYCYP - 152 3k3.) (Hammuue B 6ubmmoreke TYCYP -
152 3Kk3.)

2. T'mpporasoavHamuKa: YueOHOe MMocoOue AJisi CTyeHTOB, OOy4aroI[uXCsi 10 HarpaB/IeHUIO
noarotoBku 20.03.01 «TexHocdepHasi 6e3omacHocTs» / AnkapbsiH A. C. - 2015. 54 c. [D/1eKTpoHHbI
pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/5676, cBo60AHBI#.

4.3. YueOHO-MeTOANYeCKOe M0Co0He U MPOrpaMMHOe odecrieueHne

1. TwugporasoguHamuKa: MeTofuuecKre yKa3aHUs 10 MPAKTUYECKUM 3aHSATHSIM 7S CTYZeHTOB,
00yyaroIMxcsl M0 HarpaB/eHWI0 MoAroToBKu OakanaBpa 280700.62 «TexHocdepHasi 6e30macHOCTb» /
AnkappsH A. C. - 2014. 46 «c. [DnekrpoHHbIM pecypc] - Pexum  gocryna:
http://edu.tusur.ru/publications/3758, cBO6GOJHBIT.

2. T'mpaporasopvHamuKa: MeTopuueckue yKa3aHHs 10 JlabopaTOpHBIM paboTaMm [ijisi CTY[eHTOB,
obyuaromuxcst 1o crierraabHocTd 280700.62 « Be3omacHOCTh >KU3He[esTelbHOCTH B TeXHOChepe» /
AnkappsH A. C. - 2013. 33 «c¢. [DnektpoHHbIi pecypc] - Pexum  pgocrtyna:
http://edu.tusur.ru/publications/3753, cBOOGOHBIT.

3. TugporasogumHamuKa: MeToanuecKre yka3aHUs K KypCOBOM pacueTHO-rpaduueckoit pabote /
AnkapesiH  A. C. - 2013. 16 c. [OnekTpoHHbIi pecypc] - Pexum  pgocTyma:
http://edu.tusur.ru/publications/3412, cBoGOAHBIH.

4. T'wppaBmuka: Metoguueckne ykaszaHus 1o CPC (camocTosiTebHOM M WHAWBUYaTbHOU
pabore) cryneHToB, oOyuyarouquxcsi 1o HarpasneHuto 20.03.01 «TexHochepHass 6Ge3oracHOCTb» /
Ankapesin A. C. - 2015. 13 ¢ [OnekTpoHHbIi pecypc] - Pexum  pgocTyma:
http://edu.tusur.ru/publications/5244, cBoOOAHBIT.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMbI
http://portal.tusur.ru
http://www.lib.tusur.ru
http://edu.tusur.ru/publications/5676
http://edu.tusur.ru/publications/3758
http://edu.tusur.ru/publications/3412
http://edu.tusur.ru/publications/5244
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