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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. ®OpMHUPOBAHKUE y CTYACHTOB 3HAHUW THUAPOJAMHAMHKHU, M3y4aroUledl 3aKOHBI JBUKECHUS
KUIKOCTEH.

3. V3y4yeHne OCHOBHBIX THUIIOB HACOCOB U BEHTUJIATOPOB, MPUHIHUIBI UX PAOOTHl U METOIUKHU
pacy€ToB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Yacte Ostoka gucrmiind: O0g3aTebHas 4acTh.

Monyne quctuminH: Moayns HampaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.09.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe 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.
Tabmuna 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BHAaM y4eOHOU AesITeIbHOCTH
o Bcero |CemecTpsl
Bunpl yueOHOIl esTenbHOCTH

4acoB |6 ceMecTp

KonrakTHas ayguropHasi pa6oTa 00y4alomuxcs ¢ npenojaaBarejeM, BCero 12 12

JIeKIIMOHHEBIE 3aHATUS 6 6
3
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[IpakTrueckue 3aHATUA 4 4

KoHTponbHbIe paboThI 2 2
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 92 92
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ mpenojaBaresieM, BCero
[TonroroBka k 3auery 36 36
[ToaroroBka K TECTUPOBAHUIO 36 36
[ToaroToBka Kk KOHTPOJIBHOM paboTe 20 20
Iloaroroska u cxaya 3ayera 4 4
Oo0mast Tpyn0eMKoOCTh (B Yacax) 108 108
O0mas TpyaoeMKocTh (B 3.€.) 3 3

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

CTpyKTypa IMCHUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOU NesSTeIbHOCTH IPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM TS TEILHOCTH

HasBanus paznenos (Tem) Jlex. [pak. Cam. | Bceero uacos dopmupyembie
JHUCIUIUIMHBI 3aH., 9 | 3aH.,4 | pab., 4 | (Oe33auera) KOMITIETEHIINH
6 cemecTp
1 I'unpocraTrka 2 3 30 37 OIIK-1
2 I'mapoauHaMuka 2 1 32 35 OIIK-1
3 Hacockl 1 BEHTHIISITOPBI 2 - 30 32 OIIK-1
Hroro 3a cemectp 6 4 92 102
Htoro 6 4 92 102

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Ta6ymna 5.2 — CoaepikaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JCKIIHSIM)

HasBanus TpynoemkocTs
Copep:xanue pa3aenoB (TeM) AUCHUTLIINHGI (B T.4.
pasnenos (Tem) (JIeKIIMOHHBIE

IO JICKIUSIM)
JUCUHUTLITUHBI 3aHATHUSA), U

6 cemecTp

dopMupyemsbie
KOMIIETCHLIUU

I T'uapocratuka |BBognbie cBenenus. OCHOBHBIC (pU3UUYECKHE 2 OIIK-1
CBOMCTBA XKUAKOCTEH U razoB. neanbHasa u
peanbHas KUAKOCTH. [ uapocraTnyeckoe
nasienre. CHitbl, IEHCTBYIOIINE B )KUIKOCTSX.
OCHOBHOE ypaBHEHHE TUIPOCTATUKHU. 3aKOH
ITackamns. AOCONIOTHBIN K OTHOCUTEIBHBIN ITOKOM
(paBHOBECHE) KUIKHUX cpea. Mojenb uaeaabHOi
(HEeBSI3KOM KMAKOCTH). [ mapaBIudecKuii mpecc u
TUAPABIMYECKUIN akKyMysTop. Mi3mepenue
nasnenus. O0mas uHTerpagbHas Gopma
ypaBHEHUH KOJIUYECTBA JBMKCHUS U MOMEHTA
KOJINYECTBA ABIIKCHUS. JlaBlIeHHE )KMAKOCTH Ha
TJIOCKYIO CTEHKY. J[aBeHME )KUIKOCTH Ha
KPUBOJMHEHHYIO CTEHKY. JlaBjeHue )XUAKOCTH Ha
CTEHKH IWJIMHIPUIECKUX COCYIOB M TpyO. 3aKOH
Apxumena

Htoro 2
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2 I'mpponuHamMuka

OcHoBHbI€ IOHATHSA. PexXUMBbI TeueHuUs
KUAKOCTU. DHEPrus 2JIEMEHTapHOM CTPYHKH.
VYpasuenue bepnymnu. TpyOka ITuto. TpyOka
[Ipanarns. TpyOka Benrypu. YpaBHenue
beprymm 1 pealbHON KUAKOCTH.
TpyO6ompoBoasl. ['napaBnudeckuii yaap.
Vpasuenue Toppuuemn. McTeueHre KuaKkoCTu
4yepe3 OTBEPCTHE.

OIIK-1

Htoro

3 Hacocer u
BEHTUJISATOPBI

OcHOBHBIE IOHATHS O Hacocax. JlomacTHbIe
Hacocbl. OCHOBHOE ypaBHEHHE IICHTPOOESIKHOTO
Hacoca. KaBuranus. OceBble Hacochl. Buxpesbie
Hacockl. PerynupoBanue nogayu 1 Hanopa
JONacTHBIX HacocoB. OOBEMHBIE HACOCHI.
[MopurHeBbie Hacockl. BUHTOBBIE HACOCHI.
[lecrepénnbie Hacockl. KpbuibuaThie HACOCHI.
PerynupoBanue nogaun 00bEMHBIX HACOCOB.
Crpyiinbie Hacocsl. CpaBHEHHE PadOTHI
LEHTPOOEKHBIX U MOPIIHEBBIX HACOCOB.
OCHOBHBIE TIOHSTHS O BEHTHIISITOPAX.
LlenTpobexHbie BeHTHIIATOPBI. OCeBOi
BEHTWIATOP. HCTPYKIMYU 11O TEXHUKE
0€30I1aCHOCTH IIPU pabOTE C HACOCAMH.
WHcTpyKIu 1o TeXHUKe 0€30MacHOCTH TPH
paboTe ¢ BEHTHISTOPAMH

OIIK-1

HUroro

Hroro 3a cemectp

Hroro

5.3. KonTposabHbie padoThI

Bupl KOHTPOJIBHBIX Pa0OT M Yackl HA KOHTPOJIbHBIE pabOThHI MPUBEIEHBI B Tabmue 5.3.
Tabmuma 5.3 — KonrpoabsHbie paboThl

Ne .. | Buasl KOHTPOJIBHBIX PaboT | TpynoeMkocTs, 4

®opmMHpyeMble KOMIETEHIIUN

6 cemecTp
1 |KOHTpOJ'IBHa$I pabora 2
Hroro 3a cemectp 2
HUrtoro 2

5.4. JlabopaTopHbIe 3aHATHSA

He npegycmoTpeHo y4eOHbIM IIJIaHOM

HaumeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuue 5.5.

5.5. lIpakTn4yeckue 3aHATHS (CEMUHAPbI)

Tabnuia 5.5. — HauMeHnoBaHue NPaKTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus pasnenos
(TeM) TUCIUIUTAHBI

HanmeHoBaHME MPaKTHYECKUX
3aHATUH (CEMUHAPOB)

TpynoemkocTb, 4

dopmupyemble
KOMIIETEHIINH

6 cemecTp
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1 T'mapocraruka Pemenue 3amau no pasueny 1 OIIK-1
"T'unpocraTuka"
Pemenue 3agau no pazaeny "Hacocsl 2 OIIK-1
Y BEHTUJISITOPHI"
Hrtoro 3
2 I'mapoauHaMuka Pemenue 3amau no pasueny 1 OIIK-1
"T'unpoaunamuka"
Hroro 1
Hroro 3a cemectp 4
Hroro 4

5.6. KypcoBoii npoexkT / kypcoBasi pabora

He npeaycmoTpeHo yaeOHBIM MIJIaHOM

5.7. CamocTosiTesibHas pabora

Buael caMmocTosTeNbHOM paboThI, TPYAO0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIMU IPEICTABICHBI B

tabnwuie 5.7.
Ta6mmma 5.7. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJA0EMKOCTh U (POPMHPYEMBIC KOMIETEHITUN
Haspanus .
paszenos (Tem) Bunpl camoctosarensHoii | TpynoemkocTs, | Dopmupyembie DopMEI KOHTpOTA
JE— paboThI q KOMIICTCHIIHH
6 cemecTp
I I'mppocratuka [ToaroroBka k 3auery 12 OIIK-1 3auér
IToaroroBka x 12 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 6 OIIK-1 KonTponbHas
KOHTpPOJIbHOH paboTe pabota
Hroro 30
2 I'maponunamuka |[loaroroBka k 3adety 12 OIIK-1 3auéT
ITogroroska k 12 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 8 OIIK-1 KoHntponbHas
KOHTPOJILHOH padoTe pabota
Htoro 32
3 Hacocsl 1 ITogroroBka k 3auery 12 OIIK-1 3auér
BCHTHUJIATOPBI IToaroroBka k 12 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 6 OIIK-1 KonTposnbhas
KOHTPOJIBHOU paboTe pabora
Htoro 30
Hroro 3a cemectp 92
IloaroroBka u cmavua 4 3aueTt
3a4eTa
Htoro 96

5.8. CooTrBeTcTBHE KOMIIETEHIUH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIIMH, (POPMUPYEMBIX NMPU U3YyUCHHH AUCIUILINHBI, ¥ BUIOB Y4eOHOU
JeSTeTbHOCTH MPEICTABIICHO B TabuIiie S.8.
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Ta6muma 5.8 — CooTBETCTBHE KOMIETEHIIUN, (DOPMUPYEMBIX TTPU U3YUECHUN TUCIUTIINHBI, U BUIOB
3aHATUI

Bubl yueOHOM nesTeIIEHOCTH

dopMupyemMbIe KOMIIETEHIIUN @OopMBI KOHTPOJIA

Jlexk. 3an. |[Ipak. 3an. |Cam. pa0.

OIIK-1 + + + 3auér, KonrposibHas pabora,
TectupoBanue

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBA€MOCTH 00y4aronXcs
PeittuHroBast cuctema He UCIOJIb3YETCS
7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHILINHBI
7.1. OcHoBHAas JUTEpaTYypa

1. 'maporazonunamuka: Yuedonoe nocooue / A. C. Ankapssn - 2016. 60 c. [DnekTpoHHBII
pecypc]: — Pexum noctyna: https://edu.tusur.ru/publications/6595.

2. Jlapuonos, H. M. I'unporazoaunamuka : yuebHo-meronnueckoe nocodue / H. M. Jlapuonos, 1.
M. Yeuepuukos, JI. E. KoBanesa ; coctaButesnn HacoCHOU cuctemMbl.. — MockBa : MUDT, 2022. — 164
c. — ISBN 978-5-7256-0990-5. — TekcT : 31eKTpoHHbIH // JIaHb : 3IeKTpOHHO-0MOIMOTEUHas CUCTEMA.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://e.lanbook.com/book/324866 .

7.2. lonoiHUTEIbHAS JTUTEPATyPa

1. Ankapesu, Adanacuit CaakoBud. ['mapaBnuka [DIEKTpOHHBIN pecypc]| : METOAMYECKHUE
yka3zaHus 1o ysabopatopusiM pabotaMm / A. C. AnkapbsH ; TOMCKUI rocy1apCTBEHHbIH YHUBEPCUTET
CHCTEM yTIPABJICHHS U PaTu03JIeKTPOHUKH (TOMCK). - DJIEKTPOH. TEKCTOBBIE JIaH. - TOMCK [ DIeKTpOHHBIN
pecypc]: — Pexum poctyna: http://edu.tusur.ru/training/publications/1938.

2. Kanekun, Bsiuecnap CremanoBuy. ['mapaBiuka U TEIUIOTEXHUKA [DIEKTPOHHBIN pecypc]| :
yuebHoe nmocobue st By30B / B. C. Kanexun, C. H. Muxaiinen. - 2-¢ u3f. - D1€KTPOH. TEKCTOBHIE JaH. -
M. : Opa#t, 2020. [DaexTpoHHBNH pecypc]: — Pexum gocrtymna:
https://urait.ru/viewer/gidravlika-i-teplotehnika-457000#page/1.

7.3. YueOHO-MeTOAMYECKUE TOCOOUS
7.3.1. O0s3aTe/IbHBIC Y4e0HO-MeTOAMYeCKHe I0COOH

1. Kynpeenko, A. . I'maporazoaunamuka. [lpumeps! perienns 3a1ad : METOIMYECKHE yKazaHus /
A. U. Kynpeenko, X. M. Ucaes, C. M. Muxaitiinuenko. — bpsiHck : bpsuckuit 'AY, 2020. — 48 ¢c. —
Texct : anekTpoHHslii // JlaHb : 31eKTPOHHO-OMOIMOTEUHAs: cucTeMa. [ DIIeKTpOHHBIN pecypc|: — Pexum
nocrtymna: https://e.lanbook.com/book/172073.

7.3.2. Y4eOHO-MeTOAUYEeCKUE MOCOOU A5 JIHII
€ OTPAaHMYE€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIHI0B

Y4eOHO-MeTOINYECKUE MAaTEPHUAIIbI i1l CAMOCTOSITEIIBHON U ayIUTOPHOM pabOThl 00yYaromuXCs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B popMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPHSTHS HHPOPMALIUH.

Jist i ¢ HapylIeHUsIMU 3PeHHA:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM MIPUPTOM.

J1st U ¢ HApyLIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOM (opme.

J s U1 ¢ HApYIIEeHHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccHoOHAIbHBIE 0a3bI JAHHBIX
U MH(pOpMAIHOHHBIE CIPABOYHbIE CHCTEMbI
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1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunaJibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeieHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0USI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

JlabopaTopusi 0€30MaCHOCTH KU3HEACSITEILHOCTU: YUeOHasi ayAUTOPHS ISl IPOBEACHUS 3aHATHI
JMEeKIUOHHOTO THUIMa, yueOHas ayauTOpHus IS MPOBEJACHUS 3aHITUNH MPAKTUUYECKOTro TUMa, ydeOHas
ayauTOpHUs JJs MPOBEACHUS 3aHATUN 1a00OpaTOpPHOTO TUMa, yueOHas ayauTOpus s IpOBEIECHUS
3aHSATUNA CEMUHAPCKOrO THIA, TOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabort), moMeleHue Al MPOBEACHUS TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE TS
MIPOBEICHUS TEKYIIETO KOHTPOJS U mpoMexxyTouHo arrectauuu; 634050, Tomckast o6macTs, . ToMmck,
Jlenunna mpocrnekT, a. 40, 416/1 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

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

- 'urpometp ncuxomerpuueckuii BUT-2;

- Meraommerp 11C0202-1;

- [IpuGop "TKA-IIKM" (02);

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

- [Tynecmetp + Jlrokemetp + SApkomep "TKA-IIKM-09";

- Jlrokemetp "DT-1308";

- JIrokemetp-nyneemerp "API'YC-07";

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- Microsoft Windows XP;

- OpenOffice;

- Makcum;

KommbpioTepHblil kiiacc: yueOHas ayauTOpUs I MPOBEICHUS 3aHATHUH JIEKIIMOHHOTO THIIA,
ydyeOHasi ayAuTOpHs AJs NPOBEACHUS 3aHATUN MPAKTUUECKOTO THUIA, yueOHas ayauTopus Iis
MIPOBEJICHUS 3aHATUHN JTa0OPAaTOPHOTO TUIIA, yueOHAs Ay AUTOPHSI ISl MPOBEACHUS 3aHITHI CEMUHAPCKOTO
THUIIa, TOMEIICHUE AJisi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS] KYPCOBBIX paboT), MOMEIIEHUE AJs
MPOBEJACHUS TPYNIIOBBIX U MHAMBUYAJIbHBIX KOHCYJIbTALMMI, TOMELIEHHUE ISl TPOBEACHUS TEKYIIETO
KOHTPOJIS ¥ POMEXKYTOUHOM aTTecTaluu, MOMEIIeHHE Al caMocTosATenbHOU paboTsr; 634050, Tomckas
o0nactb, T. Tomck, Jlenuna npocmnext, 1. 40, 419/1 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- UadopmanioHHBIN CTEHI;

- MaruuTHO-MapKepHas JI0CKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpernogaBaTes.

8.3. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue 15l CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATeNbHONU pabOThl MUCIOJIB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KJIACCHI),
PacTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

- 634045, Tomckas obnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmauna ynuua, a. 47, 126 ayn.;
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- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Onucanue uMeroLerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «HTepHEeT» U 00ecrneyuBaroT JOCTYI B 3JIEKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mgns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX (opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJabl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHne OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCTIONB3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuure 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 'unpocraTuka OIIK-1 3auér IIepeyens BOnpocoB it
3aueTa
KoHntpoinbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3aJjaHUI)

KOHTPOJIBHBIX PadoOT

TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUN
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2 I'mapoauHaMuka OIIK-1 3auét [Tepeuens BOIIPOCOB 1Jist

3aueTa

KonTponbsHas [IpuMepHBIii TIEpedeHb

pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN

3 Hacocbl 1 BEHTUIISITOPBI OIIK-1 3auér [Iepeuens BonpocoB i

3aueTa

KonTtponbnas [IpuMepHBIii TEpeUeHb

pabora BapUaAHTOB (3aaHui)

KOHTPOJIbHBIX paboT

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHUI K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 < 60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO ) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o obmue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIIEIIHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CHCTEMAaTUYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIoB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMeHHue HABBIKOB
4 (xopotio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CozepKalue yCIICLLIHOE, HO YCHEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOsaemMbl 3HaHUS OTJICIbHbIE OTJIeIbHbIE
poOeIbl yMeHue poOeIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELTHOE U
MaKCUMaJbHOM | CHUCTEMaTUYECKHE yMEHUe CHUCTEMATUYECKOe
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKH C()OPMHPOBAHHOCTH KOMITCTCHIIMI MPpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUH

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

[IpuMepHBIii TepeyeHpb TECTOBBIX 33 IaHUN

1. HazoBuTe OCHOBHBIE XapaKTEpPUCTHUKU KHUIKOCTH, HUCIOJIb3yEeMBbIe B
«['mpporazonunamuke».l.1. Tenmo€MKOCTb, MIOTHOCTh, BSA3KOCTh. 1.2. Tenmo€MKOCTb,
YIETbHBIN BEC, BSI3KOCTh, YACHbHBIA 00bEM. 1.3. BiI3KOCTh, MIOTHOCTH, CKUMAEMOCTh. 1.4.
[Tn0THOCTD, yIeNbHBIN 00BEM, YAECTBHBIN BEC, COKUMAEMOCTh U BSI3KOCTb.

2. Cdopmynupyiite 3akoH Hpl0TOHA O TPEHUU B KUIKOCTH.
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).

3. Uro Taxkoe umeagpHasd KUIKOCTh?
OtBersl: 3.1. B maeanbHON )XKUIAKOCTH OTCYTCTBYIOT ITIOBEPXHOCTHBIE HampskeHus; 3.2. B
MJ€ATbHOM JKUJIKOCTH OTCYTCTBYIOT TEMIIEpATypHbIE HanpsuKeHUs; 3.3. B nieanbHON KUAKOCTH
MPUCYTCTBYET CONPOTHUBIEHUE CABHUrAOMMUM ycuiausam; 3.4. B upeanbHOW XKHUIKOCTHU
OTCYTCTBYET CONPOTHUBIICHUE CIIBUTAIOIIUM YCHIIMSAM, T. € OTCYTCTBYIOT CHJIbI BHYTPEHHETO
TPEHUSI.

4. Yro Takoe peaibHas )KUJIKOCTH?
Otetsl:  4.1. B peasibHOM )KMIKOCTH OTCYTCTBYET COIPOTHUBIICHUE CABUTAIOIINM yCHIHSM, T.
€ OTCYTCTBYIOT CHJIbl BHYTPEHHEro TpeHwuss; 4.2. B peanbHOUW XKUJIKOCTH OTCYTCTBYIOT
IIOBEPXHOCTHBIE HampsbkeHus; 4.3B peanpHON XKUIKOCTH OTCYTCTBYIOT TE€MIIepaTypHBbIE
HanpsixkeHus; 4.4. PeanbHass KHUIKOCTh 00JamaeT CBOWCTBAMH CXHUMAEMOCTH H
CONPOTHBIISIEMOCTH, CIABUTAKOIIUM U PACTATUBAIOIINM YCHIIUSAM, T.€. )KUJKOCTH, B KOTOPBIX
IIPOSIBIISIETCS] BHYTPEHHEE TPEHUE.

5. Kak neiicTByeT ruipocTaTH4ecKoe 1aBjeHne?
OteeThl: 5.1. I'mapocraTndeckoe NaBIIEHHE JEHCTBYET BCErjaa BEPTUKAIBHO BBEpPX; S5.2.
['unpocTtaTdeckoe JaBieHUE JAEHCTBYET MEPHEHANKYISIPHO K OOKOBOW MOBEPXHOCTH COCYAa;
5.3. 'mapocraTnyeckoe naBiIeHUE NEMCTBYET BCEr/ia O BHYTPEHHEW HOpMaJH K IUIOAaKe; 5.4.
I'mppocTaTdeckoe 1aBJIeHUE KUJIKOCTH, HAXOIAMIENHCS B COCTOSIHUM TIOKOSI PABHO HYJIIO.

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

7. CdopmynupyiiTe MOTHYIO CHTy R )KUIKOCTH Ha TUIOCKYIO CTCHKY.

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

A

8. 3akoH Apxumesa.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20

Ortgertsl: 8.1. Ha Teno, norpyk€HHOE B )KHAKOCTh, I€MCTBYET BHITAJKUBAIOIIAS CUJIa, KOTOpas
HampaBlieHa BEpPTUKAJIbHO BHU3, U MOJYJb KOTOPOH paBeH 00BbEMY BBITECHEHHOU TeloM
xuakoctH; 8.2. Ha teno, norpyk€HHOE B dKUJKOCTh, AEHCTBYET BBITAJIKUBAIOINIAS CUJIA, KOTOpas
HamnpaBjieHa BEPTHKAJIbHO BBEPX, U MOJAYJIb KOTOPOW paBEeH BeCY BBITECHEHHOI TeJIOM
xunkoctu; 8.3. Ha teno, morpyk€HHOE B )KUJIKOCTh, IEHCTBYET CUJIA, MOAYJIb KOTOPOIl paBeH
00bEMY BBITECHEHHOM TeJIOM XKUIKOCTH; 8.4. Ha Teno, morpyx€HHOE B )KUAKOCTbh, JECHCTBYET
BBITAJIKMBAIOIIAsI CHJIa HAIlpaBJIeHHAs BEPTUKAIbHO BBEPX.

. UTo Takoe HeCTallMOHAPHOE JBHXKEHUE 7

OtBetsl: 9.1. Ecnu moJie CKOPOCTEM KUJKOCTH HE MEHSIETCSI CO BPEMEHEM, a JIMHUSA TOKa MpHU
5TOM COBIAaJaeT C TPACKTOPHUIAMHU XUIKUX YACTHI, TO JBUXKEHHUE HA3BIBAETCS
HEYCTAaHOBUBIIMMCS WJIM HECTallMOHApHBIM; 9.2. Eciiu moJie CKopocTel )KUIKOCTH HE MEHSETCA
CO BpEMEHEeM, a JIMHUS TOKa IPU 3TOM HE COBIAJAET C TPACKTOPHUSIMH KUAKUX YACTHI], TO
JIBUKECHHE HA3bIBAETCSI HEYCTAHOBUBILMMCS WM HecTalmoHapHbIM; 9.3. Ecin nosne ckopocreit
KUJKOCTH MEHSAETCS CO BpEMEHEM, a JIMHUS TOKa IPU 3TOM HE COBIAJIAa€T C TPACKTOPUIMU
KUIKUX YaCTHUL, TO JBUKCHUE HA3bIBAETCA HEYCTAHOBUBILIMMCS WJIM HECTAllMOHApHBIM; 9.4.
Ecnu nosne ckopocrteil KUAKOCTH MEHSETCS CO BPEMEHEM, a JIMHMSI TOKa IPU 3TOM COBHAJAET C
TPAaeKTOPUSIMHU JKUJIKUX YaCTHUI, TO IBHUKEHHUE HA3bIBAETCS HEYCTAHOBUBLIMUMCS WU
HECTAIlMOHAPHBIM.

Uto Takoe JaMUHAPHBIA PEKUM TEUEHUS KUJKOCTH?

Otsetsl: 10.1. JlaMuHapHBIM HA3bIBAETCS PEKUM TEUEHUS, KOT/Ia CHIIbI 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 TEUEHUSI, KOT/Aa CUJIbI BA3KOCTHU
COM3MEPUMBI C CUJIaMHU MHEPIUH U JUIsl KOTOPOTo XapakTepeH 0OMeHa 4acTUIl MEXIY CIOSIMHU;
10.4. JlamruHapHBIM Ha3bIBAETCS PEKUM TEUEHUS, KOT1a YaCTULBI JBUXKYTCS C OJUHAKOBBIMHU
CKOPOCTSIMHU.

Uro Takoe TypOyJIeHTHOE JBMKEHNE?

OtBeTsl: 11.1. TypOyJaeHTHBIM Ha3bIBACTCS PEXKUM TEUCHHS, KOTJA CHUJIBI WHEPIUHU
npeo01aialoT Ha/l CUJIAaMU BSI3KOCTH U JUISL KOTOPOTO XapaKTepeH WHTEHCUBHBII OOMEH YacTHI]
Mexay ciosmu; 11.2. TypOyJneHTHBIM Ha3bIBAC€TCS PEXKUM TECUCHHUS, KOTJa CUJIbl HHEPIIHHU
npeobanarT HaJ criiaMu BS3kocTH; 1 1.3. TypOyaeHTHBIM Ha3bIBa€TCs PEKUM TEUCHHsI, KOTAa
CHJIBI MHEpPIUM MpeolsiafaroT HaJ CUJIaMU BSI3KOCTH M JJIsl KOTOPOTO HE XapaKTepeH
WHTEHCUBHBIN 0OMEeH uvacTuil Mexay ciosimu; 11.4. TypOyJeHTHBIM Ha3bIBACTCS PEKUM
TEYEeHHs, KOTJa 4YaCTUIbl JABUXKYTCA C OJAMHAKOBBIMH CKOPOCTSIMU U B OJMHAKOBOM
HaIpaBJICHUH.

Yucno Pelinonsaca.

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

[ToTok B TpyOax TypOyJaeHTHBIN TOT/Aa, Koraa uncio Re?

Otgetsnl: 13.1. npesbimaer 2380; 13.2. npesbimaer 2300; 13.3. npesbimaetr 2500; 13.4.
npesbimaet 2360.

VYpaBaenue bepuyn.

Otsetor: 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).

Haznauenue tpyoxu I[uto.

Otetbl: 15 .1. U3mepenune pacxona xxuakoctu; 15.2. U3MepeHue mioTHOCTH XUAKOCTH; 15.3.
N3mepenne ckopocTu TeueHus kuakocty; 15.4. 3Mepenue Hamopa sKUIKOCTH.

Haznauenne Tpyoxu Bentypu.

OrtBetsl: 16.1. M3mepeHne mioTHOCTH KUIKOCTH; 16.2. M3mepenune pacxoaa xxuakoctu; 16.3.
N3mepenne Hanopa xxuakocty; 16.4. IaMepeHne CKOpOCTH TEUEHHUS KUIKOCTH.

®opmyna [lapcu — Beiicbaxa.

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).

®opwmyna [lyaszeiins.

Oteetn:18.1 f =60/Re; f = 68/Re; 18.3 f =64/Re.; 18.4 f =54/Re.

Kak onpenenuts ruapaBinueckuil yaap?

Otetsl: 19.1. Ap =pc; 19.2. Ap =pv; 19.3. p =pvc; 19.4. Ap =pvec.

Kakas u3 >TUX JKHUIKOCTEH HE ABIISIETCSA KaleIbHOM?
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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! A5 U3MEPEHUS JaBIICHUSL.

3akoH Apxumena.

YpasHenue bepuysm.

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

OOBEMHBIE HACOCHI.

10. JlonmacTHbIe HACOCHI.

11. [lecTtepEéHHbIE HACOCHI.

12. CrpyiiHble HacOCHI.

13. Turmbl BEHTUISATOPOB.

14. OcHOBHBIE XapaKTEPUCTUKH BEHTUIIATOPOB.

A SRR Y

9.1.3. [IpuMepHBbIii epeyeHb BAPUAHTOB (3a]aHUii) KOHTPOJBHBIX padoT

Kak neiicTByeT ruipocTaTu4ecKkoe JaBjIeHUe?
ChopmynupyiiTe OCHOBHOE YpaBHEHHE THAPOCTATUKH.
dopmyJIMpOBKA 3aKOHA ApXUMena.

Uto Takoe HecTalMOHAPHOE ABUKECHUE ?

Uto Takoe JaMUHAPHBIA PEKUM TEUEHUS KUJKOCTH?
Uro Takoe TypOyJIeHTHOE ABHKEHNE?

UYucno Pelinonsaca (popmyia).

VYpaBaenue bepuymin.

Haznauenue tpyoxu I[uto.

Ha3nauenne Tpyoxu Bentypu.

. ®opmyna Jlapcu — BeticOaxa.

. @opmyna [lyazeins.

. Kak onpenenuth rugpaBinyeckuii yaap?

Otsetsl: 19.1. Ap =pc; 19.2. Ap

._.
SN h WD —

—_ e —
W N =

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATeIbHOE MBIIIICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMU, COJCPKAILIUMHU
HAy4YHO-IIONYJIAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHaibl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP MaTepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIIEISAs OCHOBHBIC UJEU; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIC MJIM MAJIO03HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAYCHME JUUI IOHMMAaHUs JAJIBHEHILEro MaTepraa;

— OCMBICIIMBAUTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHL.
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CTy,I[eHTBI MOT'YT IIOJIy4aTb HHAWBUAYAJIbHBIC KOHCYJIbTAllUH, B T.4. C HCIIOJIb30BaAHUEM CPEACTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

YKypHaJIe Mo TUCIUILINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3A0POBbS U HHBAJIHU/10B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLICHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00y4YEHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHANBUIYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou opme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB Ha 33aJJaHuUs, & IMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA,;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHS PE3yJIbTATOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpeaocTaBieHue nudopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI © BOCHIPUATHS HH(DOpMALINK:

JL1s1 SN ¢ HApYIIEeHUSIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.
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J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUIaTeIbHOTO anmapara:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipyn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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