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PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
I'nmiPOra30AMHAMUKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hampasiienne noaroroku / cnenuainbHocTh: 20.03.01 TexHocdepHasi 6€e30MaCHOCTH
Hampasiiennocts (ipoduis) / crienuann3anys: 3aluTa OKPYKaolei cpeabl
dopma 00yUYeHHS: 0UHO-3204HAS

@daxynpTeT: 3a04HbINH M BeyepHHUil pakyabTeT (3uBD)

Kadenpa: Kadenpa paano31eKTPOHHBIX TEXHOJIOTHI U IKOJOTMYeCKOro MOHUTOpPUHTa (PITIM)
Kypc: 3

CemecTp: 6

VY4eOnsiii man Habopa 2022 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOI nesTenbHOCTH 6 cemectp Bcero Ennnuner

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
CamocTtosarenbHas pabora 72 72 4acoB
OO0mmas TpyJI0€MKOCTh 108 108 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 3 3 3.e.

@®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3auer 6

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. lenp uzyueHuss AucuumiauHbl «l'maporazoguHamMuka» — TEOPETUUECKH M MPAKTUUYECKHU
O03HAKOMUTH OYAYIIMX CHEIHAIUCTOB C 3aKOHAMHU PaBHOBECHUsS W JIBWKEHUS kuakocTu. llupoko
MCIIONb30BaTh 3aKOHBI ISl PEHICHUS MPAKTHYECKHUX 3aJa4 BO MHOTHX O0JACTAX MPOMBIIUICHHOCTHU:
MaIIMHOCTPOCHUHU, TUIPOIHEPTETHKE, TUAPOMEXaHU3AINH, BOJOCHA0)eHNH, HeTera3ono0bIBaroiei,
CTPOUTENBCTBE U JP.

1.2. 3agauy AUCHUILIUHBI

1. ®opMupoBaHKE y CTYJICHTOB 3HAHMI; OCHOB T'MJIPOCTATUKH, U3YYalOIIe 3aKOHbI paBHOBECHS
SKUIKOCTEH.

2. @opMuUpOBaHHUE 3HAHUI TUAPOJUHAMUKH, N3yYaIOIIEe 3aKOHBI IBUAKEHUS )KUIKOCTEH.

3. M3ydeHne OCHOBHBIX THUIOB HACOCOB W BEHTHJISTOPOB, MPUHIIUMBI UX PAOOTHl U METOIUKH
pacy€ToB.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte Ostoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctumiinH: Moaynis HanpaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.09.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben
YVYHUTHIBATH
COBPEMCHHBIC
TEHICHIINH Pa3BUTHUS
TEXHUKH M TEXHOJIOT'HI B
o0nacTtu TexHochepHou
0e301IacHOCTH,
M3MEPUTEIBHOU U
BBIYHCIIUTCIIHHOM
TEXHUKH,
WH(POPMAITMOHHBIX
TEXHOJIOTH IpH
PEIICHUN THITIOBBIX
3a/1a4 B 00J1aCTH
pohecCHOHATLHOM
JIeATEILHOCTH,
CBSI3aHHOM C 3aIIUTON
OKPYKaIOIIEH Cpebl U
obecreueHrueM
0€30ITacCHOCTH YeJIOBEKa

OIIK-1.1. 3naer
COBPEMEHHBIC TEHICHINH
Pa3BUTHS TEXHUKH H
TEXHOJIOTHH B 001acTh
TexHOC(EepHOI 0€301aCHOCTH,
U3MEPUTEIILHON U
BBIYUCIIUTEIIFHON TEXHHUKH,
UH(POPMALIMOHHBIX
TEXHOJIOTU PU PELLICHUN
TUMOBBIX 33724 B CBOEH
pohecCHOHATLHOM
JeSITEIIbHOCTH

OOyuaromuiics 10JKEH 3HAaTh: OCHOBHBIE
3aKOHBI THAPOCTATUKU U THAPOJAUHAMUKH,
YCTPOICTBO U Ha3HAUCHHUE HACOCOB U
BCHTHJIATOPOB, OCHOBHBIC ITOJIOKCHHA 110
OXpaHe TyJa Ipu 3arycke u padbore
TUJIPO0OOPYIOBAHMUS.

OIIK-1.2. Ymeer BbISIBIATH
COBpPEMEHHbIE TeHICHIINU
Pa3BUTHS TEXHUKH U
TEXHOJIOTHI B 00J1aCTH
TexHOC(EPHOI 0€30MaCHOCTH,
W3MEPUTEIBHOU U
BBIUHCIUTENbHON TEXHUKH,
nH()OpPMAITMOHHBIX
TEXHOJIOTHI TIPU pEIICHUU
TUMOBBIX 33/1a4 B 00J1acTH
npodecCuoHaIbHON
JIeTEILHOCTH, CBSI3aHHOM C
3alIUTON OKPYKArOIEe cpeibl
1 OXpaHOU Tpyja

OOyuaromuiics T0KEH YMETh: ONPEIeIIATh
THJIPOCTaTUYECKOE JaBJI€HNE, TPOBOIUTH
pacuéThl JaBICHUS KUIKOCTH Ha TUIOCKYIO,
KPUBOJIMHEHHYIO U IUJIMHAPUYECKYIO CTEHKU
COCYJIOB, OOBSACHSTH (PU3HMUECKHI CMBICIT
YpaBHEHUS PJIEMEHTaApPHOU CTPYUKHU U
ypaBHeHUs bepHyIin, onpenensaTb OCHOBHbIE
napaMeTphl KUAKOCTU IPU UCTEUCHUH Yepe3
OTBEpPCTUE U HACATKU, OOBSICHITH MPUUHHBI
BO3HHUKHOBEHUS U GOpPMYJIIbI pacuéra
rupoyaapa

OIIK-1.3. Nmeer
NPAaKTHYECKHN ONBIT PEIICHUS
THUIIOBBIX 33/1a4 B cepe
TexHOCc(epHOi Oe30nacHOCTH
C YYETOM COBPEMEHHBIX
TCHJCHLUI Pa3BUTHUS TEXHUKH
Y TEXHOJIOTHH B 001acTH
U3MEPUTEIBHON U
BBIYHCITUTEIILHON TEXHUKH,
UH()OPMAIIMOHHBIX
TEXHOJIOTUI

OOyuJaromnuiics J0JDKEH BIAICTh: 3HAHUSIMU
YCTPOWCTBA HACOCOB M BEHTHIIITOPOB,
OCHOBHBIMHU TOJIOKEHUSIMH 10 OXpaHe TPY/a,
HKOJIOTHH U TIOXKApHOU 0€30MacHOCTH NIPU
paboTe ¢ HacOCaMHu M BEHTHIIATOPAMH C
LIENBI0 00ecIieueHrs 0e30MacHOCTH
JKU3HENICATEIILHOCTH UeJIOBEKa B TEXHOCHEpE.

IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabnuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTbh TUCIMILIIMHBI 10 BUJIAM Y4eOHOH J1eTeIbHOCTH
o Bcero  |CemecTpnl
Buapl yueOHOI nesTeabHOCTH

4acoB |6 cemecTp

KonTakTHas aynuTtopHas padora o0y4yaomuxcs ¢ npenogaparesieM, Bcero 36 36

JIeKIIMOHHEBIE 3aHATUS 18 18
3
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IIpakTHueckue 3aHATHA 18 18

CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 72 72
BHeayIMTOpHAasi padoTa 00y4yawIMXxcs ¢ mpemnojaaBaresjieM, BCero

IloaroroBka Kk 3a4eTy 36 36
[ToaroroBka Kk TECTHPOBAHUIO 36 36
O0mas Tpy10eMKOCTH (B Yyacax) 108 108

O0mas Tpy10eMKoCThb (B 3.€.) 3 3

5. CTpykTypa ¥ coep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOU NesSTeIbHOCTH IMPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3gensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

HazBanus pa3nenos (Tem) Jlex. [pak. Cam. | Bcero uacos dopmupyemsble
JUCHUTITUHBI 3aH., 9 | 3aH., 9 | pab.,u | (Oe33adera) KOMITETeHIINH
6 cemecTp
1 I'unpocraTrka 6 12 24 42 OIIK-1
2 I'mapoauHaMuka 6 6 24 36 OIIK-1
3 Hacockl 1 BEHTHIISITOPBI 6 - 24 30 OIIK-1
Hroro 3a cemectp 18 18 72 108
Uroro| 18 18 72 108

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) TIPUBEICHO B Tadwmie 5.2.
Ta6ymmna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHBI (B T.Y. IO JCKIIHSIM)

TpynoemkocThb
(JIeKIMOHHBIE

dopmMmupyembie
KOMIIETCHLIUH

HaszBanus
Copaeprxkanue pasienoB (TeM) IUCHUIUIAHGI (B T.4.
pasnenos (Tem)
T10 JICKIUSIM)
JUCUHUTLTUHBI 3aHATHUSA), U

6 cemecTp

I T'mapocratuka |BBogubie cBenenus. OCHOBHBIC (pr3UUYECKHE 6 OIIK-1
CBOMCTBA XKUIKOCTEH U razoB. neanbHasa u
peanbpHas KUAKOCTH. [ mapocraTnyeckoe
nasienue. CHitbl, TEHCTBYIOIINE B )KUIKOCTSX.
OCHOBHOE ypaBHEHHE TUIPOCTATUKHU. 3aKOH
ITackans. AOCONIOTHBIN M OTHOCUTEIbHEIN ITOKOMH
(paBHOBECHE) XHIKUX cpell. Mojenb uaealbHON
(HeBs3KOM KUAKOCTH). [ MapaBIUUeckuii mpecc u
TUAPABIMYECKUHN akKyMysTop. Mi3mepenue
nasnenus. O0mmas uHTerpaibHas Gopma
ypaBHEHU KOJIUYECTBA ABMKCHUS U MOMEHTA
KOJIMYECTBA ABIKCHUS. JlaBlIeHHE )KMIKOCTH HA
MJIOCKYIO CTEHKY. J[aBeHME )KUIKOCTH Ha
KPUBOJMHEHHYIO CTEHKY. JlaBjeHUE )XUIKOCTH Ha
CTEHKH IWJINHIPUIECKUX COCYIOB M TpyO. 3aKOH
Apxumena

Hroro 6
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2 I'mapoaunamuka | OCHOBHBIE OHATHS. PeXUMbI TeueHust 6
KUAKOCTU. DHEPrusl 2JIEMEHTAapHON CTPYHKH.
VYpasuenue bepnymu. TpyOka ITuto. TpyOka
[Ipanarns. TpyOka Bentypu. YpaBHeHnue
bepnynnu 1t peanbHOM KUIKOCTH.
TpyOonpoBoas!. ['uapaBnudeckuit yaap.
Vpasuenue Toppuuemn. McteueHne KuaKkoCTH
4yepe3 OTBEPCTHE.

OIIK-1

Htoro 6

3 Hacocel n OcHOBHBIE IOHATHS O Hacocax. JlomacTHbIe 6
BEHTUJIATOPHI Hacocbl. OCHOBHOE ypaBHEHHE IICHTPOOESIKHOTO
Hacoca. KaBuranus. OceBble Hacochl. Buxpebie
Hacockl. PerynupoBanue mogavyu U Hamopa
JONacTHBIX HacocoB. OOBEMHBIE HACOCHI.
[MopurHeBbie Hacockl. BUHTOBBIE HACOCHI.
lecrepénnbie Hacockl. KpbutbuaThie HACOCHI.
PerynupoBanue nogaun 00bEMHBIX HACOCOB.
Crpyiinbie Hacocsl. CpaBHEHUE PabOTHI
LEHTPOOEKHBIX U IMOPIIHEBBIX HACOCOB.
OCHOBHBIE TIOHSTHS O BEHTHIISITOPAX.
LlenTpobexHbie BeHTHIIATOPBI. OCeBOi
BEHTWIATOP. HCTPYKIIMYU 11O TEXHUKE
6€30MacHOCTH IIPU paboTEe C HACOCAMH.
WHcTpyKIuu 1o TeXHuKe 0€30MacHOCTH TPH
paboTe ¢ BEHTHISTOPAMH

OIIK-1

Hroro 6

Hroro 3a cemectp 18

Hroro 18

5.3. KonTposabHbie padoThI
He npenycMOTpeHO y4eOHBIM IIaHOM
5.4. JlabopaTopHbIe 3aHATUSA
He npenycMoTpeHo y4eOHbIM II1aHOM
5.5. IlpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEACHO B Tabmuie 5.5.
Tabnuma 5.5. — HauMeHoBaHMe MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

HazBanus pa3aciioB HanmenoBaHue MPAKTUICCKUX

. TpyaoeMKkocTs, 4
(Tem) AMCUMITITUHBI 3aHITHI (CEeMHUHAPOB)

dopmupyembie
KOMIIETEHLIUU

6 cemecTp

I I'mppocratuka Pemenue 3amau no pasaeny 6
"I'mapocraTuka"

OIIK-1

Pemenue 3ana4 no pasneny "Hacocel 6
Y BEHTHJIATOPHI"

OIIK-1

Hroro 12

2 'mapoauHaMuka Pemenue 3amau no paszueny 6
"I'mpponrnamuka"

OIIK-1

Utoro 6

Hroro 3a cemectp 18
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Hroro 18

5.6. KypcoBoii npoekT / kypcoBasi pabora
He npeaycmoTpeHo yueOHBIM MIJIaHOM
5.7. CamocTosiTesibHas paboTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMble KOMIIETCHIIMH TPEICTaBICHBI B
tabiuue 5.7.
Ta6ymma 5.7. — Buasl caMoCTOsATEIbHOM pabOThI, TPYJA0EMKOCTh U (POPMHPYEMBIE KOMIETEHITUN

HaszBanus pazaenoB | Buasl camocTosiTenbHOM dopmupyembie Dopmbl
(TeM) TUCIUTITAHBI paboThl Tpynoemkocte, 4 KOMITETCHITH KOHTPOJIS
6 cemecTp
I I'mppocratuka [ToaroroBka k 3auery 12 OIIK-1 3auér
IToaroroBka x 12 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 24
2 'mpponunamuka |[loaroToBka K 3a4eTy 12 OIIK-1 3auér
IToaroroBka x 12 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 24
3 Hacocer [ToaroroBka k 3aueTy 12 OIIK-1 3auét
BCHTUJIATOPBI ITonroroBka k 12 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 24
Hroro 3a cemectp 72
Uroro 72

5.8. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BH/J0B YU4eOHOM 1esiTeJIbHOCTH

CooTBercTBUE KOMIETEHIUH, (OPMUPYEMBIX NMPU U3YyUYEHUHM AUCIUILINHBI, U BUJIOB y4eOHOM
NesITeIbHOCTH NPEeICTaBIeHO B Tabnuie 5.8.
Tabnuua 5.8 — CooTBeTCTBHE KOMIETEHLUH, (OPMUPYEMBIX MPU U3YyUYEHUH JUCLMILIMHBI, U BUIOB

3aHATUN
Bupl yaeOHOI nesITebHOCTH
dopmupyembie KOMIETEHIINH DopMBI KOHTPOJIS
Jlek. 3an. |IIpak. 3an.|Cam. pa0.
OIIK-1 + + + 3auér, TectupoBanue

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBA€MOCTH 00y4aromuxcst
PeittuHroBas cucteMa He HCIOJIb3YETCS
7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Tunporazonunamuka: Yuedbnoe mocodbue / A. C. Ankapesia - 2016. 60 c. [DnekTpoHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/6595.

2. KonaueB B.®. I'maporazonunamuka : yuebHoe nocodue ais 6akanaBpoB / Komaues B.®.. —
Mocksa : Al Ilu Ap Menua, 2021. — 149 c. [DnekTpoHHBIH pecypc]: — Pexum nmoctymna:
https://www.iprbookshop.ru/111176.

7.2. lonoTHUTEIbHAS JIUTEPATypa

1. Tunpanuka: Yue6Hoe mocodue / A. C. AnkapbsiH - 2015. 56 c. [DaekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/5678.
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2. KanexuHn, BsauecnaB CtenanoBud. ['mapaBinka u TEMIOTEXHUKA [DJIEKTPOHHBIA pecypc] :
yuebHoe nmocooue ais By3oB / B. C. Kanexkun, C. H. Muxaiiner. - 2-e u3f. - DJIeKTPOH. TEKCTOBBIC JIaH. -
M. : paunr, 2020. [DnekTpoHHBH pecypc]: — Pexum goctyna:
https://urait.ru/viewer/gidravlika-i-teplotehnika-457000#page/1.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. T'mapaBnauka: MeTonM4ecKue yKa3zaHUsS MO NMPAKTUUYECKUM 3aHSATHSAM JUISI CTYJCHTOB,
obyuarommxcs mo HanpasiaeHuio 20.03.01 «Texnocdepras 6e3omacHocts» / A. C. AnkapbsH - 2011. 47
c. [DnexTponnslit pecypc|: — Pexum gocryna: https://edu.tusur.ru/publications/5245.

2. Kympeenko, A. U. I'maporazoannamuka. [Ipumeps! penienns 3a1ad : METOINYECKHE YKa3aHus /
A. U. Kynpeenko, X. M. Ucaes, C. M. Muxaiinuuenko. — bpsanck : bpsauckuii 'AY, 2020. — 48 c.
[DnexTponHsbIit pecypc|: — Pexum gocryna: https://e.lanbook.com/book/172073.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JIUIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0OB

Y4ebHO-MeToAnUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
13 YHUCJIA JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPHUSITHS HHPOPMALIUH.

Jst i ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st T ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3y4yeHUHn NUCUUILIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U IPOrpaMMHoOe ofdecrnedyeHre JUCHUIITTHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyI0OBaHUE U yueOHO-HATIIAHbIE TTOCOOUS, 00eCTIeUrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

JlabopaTopusi 0€30MaCHOCTH KU3HEACSITEIIbHOCTU: YUeOHasi ayAUTOPHS ISl IPOBEACHUS 3aHATUI
JEKIUOHHOTO THUIa, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUYECKOIro TUIa, yyeOHas
ayauTOpUs JJis NPOBEAECHUS 3aHATUN 1abopaTOpHOTO TUMa, yuyeOHas ayauTOpus s IpOBEIEeHUS
3aHATUNA CEMHUHAPCKOro THUIA, OMEIIeHUE ISl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMeleHue Ajsl MPOBEACHUS TPYIIOBBIX U UHANBUIYAIbHBIX KOHCYJIbTAIUH, TOMEIIEHUE IS
MPOBEJICHUSI TEKYIIETO KOHTPOJIS U MpoMexxkyTouHou aTrrectanuu; 634050, Tomckas obmacts, T. Tomck,
Jlenuna mpocriexT, 1. 40, 416/1 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- Tpenaxep-maneken T12K "Makcuwm I11-01";

- 'urpomerp ncuxomerpuueckuii BUT-2;

- Meraommetp 11C0202-1;
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- [Ipu6op "TKA-IIKM" (02);

- [Ipu6op "TKA-IIKM" (08);

- [Tynscmetp + JIrokemetp + Apkomep "TKA-ITKM-09";
- Jlrokemetp "DT-1308";

- JlIrokemerp-nynsemerp "APTYC-07";

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTers.

[IporpamMmMHoe obecrieueHue:

- Microsoft Windows XP;

- OpenOffice;

- Makcum;

KommnbplorepHblil kiiacc: yueOHas ayaUTOpHUs I NMPOBEICHUS 3aHATHUM JIEKIIMOHHOrO THIIA,
ydyeOHasi ayAuTOpHs AJs NPOBEACHHUS 3aHATUN MPAKTUUECKOro THUIA, yuyeOHas ayquTopus Ijd
MIPOBEJICHUS 3aHATUHN J1a0OPaTOPHOTO TUIIA, yueOHAast Ay AUTOPHS ISl MPOBEACHUS 3aHATHI CEMUHAPCKOTO
THUIIa, TOMEIIEHUE IJi1 KypCOBOTO MPOEKTUPOBaHUS (BBIIOJHEHUS KYpPCOBBIX paboT), MOMEUIeHUE AJis
MIPOBEJICHUS TPYNIOBBIX U MHAUBUYATbHBIX KOHCYJbTALMM, OMEIIEHHE JIJIsi TPOBEACHUS TEKYIIETOo
KOHTPOJISI M1 IPOMEKYTOYHON aTTECTAINH, IIOMEIICHHE JIJIsi CaMOCTOsTEIbHOM padoThl; 634050, Tomckas
obmacts, . Tomck, Jleanna npocnekT, 1. 40, 419/1 ayn.

Onucanue uMeroLerocs 000pya0BaHuUs:

- UadopmaniioHHbBIN CTEH,;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTUu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CleluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEJyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
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TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/rnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX opMax, MOOMIILHON CUCTEMBI OOYyUYCHUSI IS
JIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aALUMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMIIETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCLIUIUIAHBI KOMIIETEHIINU
I I'mppocratuka OIIK-1 3auét [Tepeuens BOIpOCOB 15t
3aueTa
TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN
2 I'mapoauHaMuka OIIK-1 3auét [Iepeuens BOIIPOCOB 115t
3aueTa
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
3 Hacocbl 1 BEHTUIISATOPBI OIIK-1 3auér IIepeyens BOonpocoB it
3aueTa
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

[xana oneHku cHOPMUPOBAHHOCTU OTAEITbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.

Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO
TUACIUIIIAHE

dopmyaupoBKa TpeOOBaHMIA K CTETICHH COPMHPOBAHHOCTH
OrieHka Bamnasr 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00yUCHUS
3HATh YMETh BIIAAETH
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHLHO) | MAKCUMAIBHOM | WIIH (hparMeHTapHbIE YMEHUN UITn HaBBIKOB HJIH
CyMMBI 0aJIOB 3HAHUSA YaCTUYHO (dbparmMeHTapHbBIE
OCBOEHHOE MpUMEHEHNE
yMeHHUe HAaBBLIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YIOBJIETBOPHUTEIIHLHO) 69% ot CTPYKTYpPHUPOBaHHBIC HO HE yCIIEITHOE, HO HE
MaKCHUMAaJIbHOU 3HAHUA CHCTEMATHYECKH | CHCTEMATHYECKOE
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMeHHe HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

(HEeyAOBIIETBOPUTEINIHHO)

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

WITH

3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopor11o)

3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

[IpumepHBIil nEpeYeHb TECTOBBIX 3aJaHUN

1.

HazoBuTe OCHOBHBIE XapaKTEPUCTHUKU IKHUIKOCTH, HUCIOJIb3yeMBbIE B
«['mpporazonunamuke».l.1. Tenmo€MKOCTb, MIOTHOCTh, BSA3KOCTh. 1.2. Tenmo€MKOCTb,
YIEIbHBIN BEC, BSI3KOCTh, YACHbHBIA 00bEM. 1.3. Bs3KoCTh, MIOTHOCTH, CKUMAEMOCTh. 1.4.
[TnoTHOCTB, yAENbHBIN 00BEM, yICITBbHBIN BEC, CAKUMAEMOCTh U BS3KOCTb.

. Chopmynupyiite 3akoH HbI0TOHA O TPEHHUH B )KHIKOCTH.

Otsetsl: 2.1. t=p (dv/dy), 2.2. t=p (dy/dv), 2.3. v= pu(dy/dr). 2.4. p=v (dy/d 1).

. Yto Takoe uneannHas KUIKOCTEL?

Oteethl: 3.1. B naeanbHON KUIAKOCTH OTCYTCTBYIOT NMTOBEPXHOCTHBIEC HampsbkeHus; 3.2. B
WJICAJTbHOM JKUAKOCTU OTCYTCTBYIOT TeMIEpaTypHble HaNpsKeHus; 3.3. B uaeanbHOM )KUAKOCTH
NPUCYTCTBYET CONPOTHUBIEHUE CABUTAOIMMUM ycuiausaMm; 3.4. B uaeanbHOU XKHUIKOCTHU
OTCYTCTBYET CONPOTHUBJICHUE CIBUTAIOLIUM YCUIIUAM, T. € OTCYTCTBYIOT CHUJIbI BHYTPEHHETO
TpPEHHUS.

. Urto Takoe peasibHast KUJIKOCTh?

OtBetrbl:  4.1. B peaibHOHN )KUJIKOCTH OTCYTCTBYET CONPOTUBICHHUE CABUTAIOIINM YCUIIUSIM, T.
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€ OTCYTCTBYIOT CHJIbI BHYTPEHHETO TpeHuss; 4.2. B peanbHON KHUIKOCTH OTCYTCTBYIOT
MOBEPXHOCTHbIE HampsokeHus; 4.3B peanbHOU XUIKOCTH OTCYTCTBYIOT TeMIIEpaTypHBIE
HanpsiokeHus; 4.4. PeanbHas KHUIKOCTh 00JamaeT CBOWCTBAMHM CXXHUMAEMOCTH H
COMPOTHUBIISIEMOCTH, CABUTAIOIIUM U PACTATUBAIOIINM yCHIIUSAM, T.€. )KUJKOCTH, B KOTOPBIX
MIPOSIBIISIETCS. BHYTPEHHEE TPEHHE.

5. Kak geicTByeT ruipocTaTUueCcKoe AaBjaeHue?
Otetnl: 5.1. ['mapocTatuueckoe AaBiI€HUE ACHCTBYET BCErja BEPTHKAJIbHO BBEpX; 5.2.
['unpocTtaTndeckoe naBieHUE ACHCTBYET MEPHEHANKYISIPHO K OOKOBOW MOBEPXHOCTH COCYAA;
5.3. 'mapocraTuyeckoe naBiIeHUE IEUCTBYET BCEr/a MO BHYTPEHHEW HOpMaJH K IUIOIaaKe; 5.4.
['uapocraTyeckoe AaBlieHUE )KUIKOCTH, HaXOIAIIeHCsS B COCTOSHUU TIOKOS PABHO HYJIIO.

6. ChopmynupyiiTe OCHOBHOE ypaBHEHHUE THIPOCTATHKH.
OtBetr: 6.1. p =p0 + pgv; 6.2. p=p0 + pg; 6.3. p=p0 + pgh; 6.4. p=p0 — pgh.

7. CdopmynupyiiTe MOIHYIO CHTy R )KHIKOCTH Ha TUIOCKYIO CTCHKY.

7.1. R = (pghi.T - p0) A; 7.2. R = (pghu.t + p0) A; 7.3. R = (pghi.T + p0); 7.4. R = (pgh + p0)

A

8. 3akoH Apxumena.
Ortgertsl: 8.1. Ha Teno, norpyk€HHo€ B JKHUAKOCTh, I€MCTBYET BHITAJKUBAIOIIAS CUJIa, KOTOpas
HampaBJieHa BEpPTUKAJbHO BHU3, U MOJIYJb KOTOPOH paBeH 00BbEMY BBITECHEHHOU TeloM
xuakoctH; 8.2. Ha teno, norpyk€HHOE B dKUJIKOCTh, AEHCTBYET BhITAIKUBAIOINIAS CUJIa, KOTOpas
HamnpaBjieHa BEPTHKAJIbHO BBEPX, U MOJAYJIb KOTOPOW paBEeH BeCY BBITECHEHHOI TeIOoM
xunkoctu; 8.3. Ha teno, norpyk€HHOE B )KUJIKOCTh, IEHCTBYET CUJIA, MOAYJIb KOTOPOIl paBeH
00bEMY BBITECHEHHOM TeJIOM XKUIKOCTH; 8.4. Ha Teno, morpyx€HHOE B )KHAKOCTb, JEHCTBYET
BBITAJIKMBAIOIIAsI CHJIa HAIIPaBJICHHAs BEPTUKAIbHO BBEPX.
9. Yrto Takoe HECTAllMOHAPHOE IBUKEHUE ?

OtBetsl: 9.1. Ecnu moJie CKOPOCTEM KUJKOCTH HE MEHSIETCSI CO BPEMEHEM, a JIMHUS TOKa MpHU
5TOM COBINAaJaeT C TPACKTOPHUIMHU XUIKUX YACTHI, TO JBUXKEHUE HA3BIBAETCS
HEYCTAaHOBUBIIMMCS WJIM HECTallMOHApHBIM; 9.2. Eciiu moJie CKOpocTel )KUIKOCTH HE MEHSETCSA
CO BpEMEHEeM, a JIMHUS TOKa IPU 3TOM HE COBIAJAET C TPACKTOPHUSIMH KMAKUX YACTHI], TO
JIBUKECHHE HA3bIBAETCSI HEYCTAHOBUBILKMMCS WM HeCcTalMoHapHbIM; 9.3. Ecin nosne ckopocreit
KUJKOCTH MEHSAETCS CO BpEMEHEM, a JIMHUS TOKa IPU 3TOM HE COBIAJA€T C TPACKTOPUIMU
KUIKUX YaCTHUL, TO JBUKCHUE HA3bIBAETCA HEYCTAHOBUBIIMMCS WJIM HECTAIlMOHApHBIM; 9.4.
Ecnu nosne ckopocrteil KUAKOCTH MEHSETCS CO BPEMEHEM, a JIMHMSI TOKa IPU 3TOM COBHAJAET C
TPAaeKTOPUSIMHU JKUIKUX YacCTHUI, TO IBHUKEHHUE HA3bIBAETCS HEYCTAHOBUBLIUMCS WU
HECTAIlMOHAPHBIM.

10. Yto Takoe JJaMUHAPHBIN PEKUM TEUEHUS )KUIAKOCTU?
Ortsetsl: 10.1. JlaMuHapHBIM HA3bIBAETCS PEKUM TEUEHUS, KOT/Ia CHJIbI BA3KOCTH COM3MEPUMBI C
cunamu uHepuuu; 10.2. JlamuHapHBIM Ha3bIBA€TCS PEKUM TEUCHUS, KOT/Aa CHIIbI BSI3KOCTHU
COM3MEPHUMBI C CHJIAMU WHEPIUU U JJI KOTOPOro XapaKTepHO OTCYTCTBHE OOMEHa YaCTHI]
Mexnay ciosimu; 10.3. JlaMuHapHBIM Ha3bIBA€TCS PEKHUM TEUEHUS, KOT/1a CUJIbI BA3KOCTHU
COM3MEPHUMBI C CHUJIaMHU MHEPIUH U JUIsl KOTOPOTo XapakTepeH 0OMeHa 4acTHUIl MEXY CIOSIMHU;
10.4. JlamruHapHBIM Ha3bIBAETCS PEKUM TEUECHUS, KOTa YaCTULBI JBUXKYTCS C OJUHAKOBBIMHU
CKOPOCTSIMHU.

11. Yto Takoe TypOyeHTHOE ABMKEHNE?
OtBetsl: 11.1. TypOyJaeHTHBIM Ha3bIBACTCS PEXKUM TEUCHHS, KOTJA CHUJIBI WHEPIUHU
npeo01aialoT Ha/l CUJIaMU BSI3KOCTH U JUISl KOTOPOTO XapaKTepeH WHTEHCUBHBIN OOMEH YacTHI]
Mexay ciosmu; 11.2. TypOyJleHTHBIM Ha3bIBA€TCS PEXKUM TECUCHHUs, KOTJA CUJIbl HHEPIIHHU
npeobanarT Ha criiaMu B3kocTH; 1 1.3. TypOyaeHTHBIM Ha3bIBa€TCs PEKUM TEUCHHsI, KOTAa
CHJIBI MHEpPIUM MpeolsiafaroT HaJ CUJIaMU BSI3KOCTH M JJIsI KOTOPOTO HE XapaKTepeH
WHTEHCUBHBIN 0OMEeH uvacTull Mexay ciosmu; 11.4. TypOyJeHTHBIM Ha3bIBACTCS PEKUM
TEYEeHHs, KOTJa 4YaCTUIbl JABUXKYTCA C OJAMHAKOBBIMH CKOPOCTSIMU U B OJHWHAKOBOM
HaIpaBJICHUU.

12. Yucno Pelinonsaca.
Oteetsl: 12.1. Re =vd/p; 12.2. Re = vdp/u; 12.3. Re =dp/u; 12.4. Re = vdu/p.

13. Tlotok B TpyOax TypOyJIeHTHBIN TOTAa, KOTa Yrciio Re?
Otsetsnl: 13.1. npesbimaer 2380; 13.2. npesbimaer 2300; 13.3. npesbimaer 2500; 13.4.
npesbimaet 2360.

14. YpaBuenue bepnysu.
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Oteetor: 14.1. H=v/(2g) + z + p/(pg); 14.2. H=v2/(2g) + z + p/(pg); 14.3. H=v2/(g) + z +
p/(p);14.4. H=v2/(2g) + z + p/(pg).

15. Haznauenue tpyOku [luro.
OtBetbl: 15 .1. U3mepenune pacxona xxuakoctu; 15.2. U3MepeHue mioTHOCTH XKUAKOCTH; 15.3.
N3mepeHne ckopocTu TeueHus kuakocty; 15.4. 3Mepenue Hamopa >KUIKOCTH.

16. Haznauenue tpyoku Bentypu.
Ortetsl: 16.1. M3mepeHne miIoTHOCTU KUIKOCTH; 16.2. M3mepenune pacxoaa xxuakoctu; 16.3.
N3mepenne Hanopa xxuakocty; 16.4. IamepeHue CKOpOCTH TEUEHHUS KUIKOCTH.

17. ®opmyna Jlapcu — Betic6axa.
Oteetsl: 17.1. hon = (f (/d)(v2/2g); 17.2. han = (f (1/d)(v2); 17.3. han = (1/d)(v2/2g); 17.4. hnn
= (f (I/d)(v/2g).

18. ®opmyna Ilyaszeiins.
Oteetn:18.1 f =60/Re; f = 68/Re; 18.3 f =64/Re.; 18.4 f =54/Re.

19. Kak onpenenuTh TuipaBIndecKuii yaap?
Otsetsl: 19.1. Ap =pc; 19.2. Ap =pv; 19.3. p =pvc; 19.4. Ap =pvec.

20. Kakag u3 3THUX XKUIKOCTEH HE SIBJIACTCS KaleJILHOMN?
Otsetsl: 20.1. pryTh; 20.2. kepocun; 20.3. HedTh; 20.3. a30T.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

OcHOBHBIE XapaKTEPUCTUKH KUAKOCTH.
[TpuGops! 1715 U3MEPEHUS JaBIICHUSL.

3akoH Apxumena.

VYpasHenue bepuysm.

VYpaBHenue HproTOHA O TPEHUU B KUAKOCTH.
JlaMyHapHBINM peXUM JBUKEHUS KUIKOCTU
TypOyeHTHBIH peKuM IBUKEHUS KUIKOCTU
®opmyna Toppuuemn.

OOBEMHBIE HACOCHI.

JlonacTHbIe HacOCHI.

. [IlecTtepéHHbIE HACOCHI.

. CTpyiiHble HACOCHI.

. Tunel BEeHTWISITOPOB.

. OCHOBHBIE XapaKTEPUCTUKU BEHTHIATOPOB.

[S—
SOV R WD =

—_—
AW~

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHuss TUCUUILIAHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJpHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAEPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
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TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHANBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBaceTCs
JocTymHas popMa MpeJoCTaBICHUS OTBETOB HA 33aJJaHMUs, & IMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA,;

— MPEJICTABJIICHUE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYCHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdopmanuu B Gopmax,
aIaNITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbS H BOCHIPUATHS HH(DOpMALINK:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMHU ONIOPHO-IBUTaTEIbHOI0 anmnapara:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIOB.
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