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®opma 00ydeHus: OUHO-3204Hasi (B TOM YHcJIe ¢ IPUMeHeHHeM THUCTAHIHOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHil)

@axynpreT: PaKkyabTeT AUCTAHIMOHHOTO 00y4eHus (®/10)

Kadenpa: Kadenpa paanodjieKTPOHHBIX TEXHOJIOTHI U IKOJOTHYECKOro MmoHuTopunra (PITIM)
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CemecTp: 6

VY4eOHsIii man Habopa 2022 roga

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 6 cemectp Bcero Enunuib

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
CamocrositenpHas pabora 80 80 4acoB
CamocTtodaTenbHas paboTa MoJi pyKOBOJICTBOM MpEIoiaBaTess 8 8 4acoB
KoHnTpoabHble paboThl 2 2 4acoB
OO61mas Tpya0eMKOCTh 108 108 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 3 3.e.

@OopMBI IPOMEKYTOUHOM aTTECTALUs Cemectp Konungectso
3auer 6
KonTtponbHbie paboTbl 6 1

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

CornacoeaHa Ha noptane N2 70377 2



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 |Cemectpsl
Bunapl yueOHOM fesITebHOCTH

4acoB |6 ceMmecTp

KonTakTHas aynuTtopHas padora o0y4yaomuxcs ¢ npenogaparesieM, Bcero 28 28

JIeKIIMOHHEBIE 3aHATUS 18 18
3
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CamocrositenpHas padoTa 1o pyKOBOACTBOM IPETOIaBaTes 8 8

KoHTponbHbIe paboThI 2 2

CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 80 80

BHeayIUTOPHas padoTa 00y4yarommxcs ¢ mpenojaBaresieM, BCero

[TpopaboTKa JICKIIMOHHOTO MaTepHalia 34 34

CamocTosTenpHOE N3YYCHHUE TeM (BOIIPOCOB) TEOPETHUECCKOM YacTh 26 26

JUCIUTIAHBI

[ToaroroBka Kk KOHTPOJIBHOM paboTe 20 20
OO0mas Tpya0eMKOCTh (B 4acax) 108 108

Oo0mas TpynoeMKkocTh (B 3.€.) 3 3

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CtpykTypa IUCHUIUIUHBI IO pa3aenaM (TeMam) W BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B

tabiuue 5.1.

Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUIIIMHBL U BUIBI YYEOHOH IeATEIbHOCTH

HazBanus pasnenos (tem) | Jlek. | Kontp. | CPII, | Cam. Beero wacos (663 dopmupyemble
MIPOMEKYTOYHOMN
JUCIUTTAHBI 3aH., 4| pab. 4. |pab., 4 KOMIETEHIINH
aTTeCTaIluu)
6 cemecTp
I I'mppocratuka 6 2 3 22 33 OIIK-1
2 'mapoauHaMuka 6 3 34 43 OIIK-1
3 Hacocbl 1 BeHTUIIATOpHL | 6 2 24 32 OIIK-1
Hroro 3a cemectp| 18 2 8 80 108
Urtoro| 18 2 8 80 108
5.2. Conep:xanue pa3aesioB (TeM) IUCHUANINHbBI
Copepxanue pa3enoB (TeM) AUCIUIIIMHBI IPUBEIEHO B Tabnuie 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieiaoB (TeM) TUCITUTIIMHBI
Ha3zBanus pazaenon Coneprxanue pa3iesioB (Tem) {igfozgﬁggg CPIl,| ®opmupyembie
(TeM) AMCUHUTIIMHBI JUCIUTUTAHBI 5 q KOMIETEHIINH
3aHATHSA), U
6 cemecTp
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1 'unpocraTuka

BBonubie cBeienusi. OCHOBHBIE
(du3nUecKue CBONCTBA
JKUJKOCTEN U ra3oB. MaeanbHas
U peajbHasi )KUJKOCTH.
I'mppocraTndeckoe 1aBJICHHE.
Cuinpl, geiicTByroLME B
xuakocTax. OCHOBHOE
YpaBHEHUE T'MJIPOCTATUKU. 3aKOH
[Tackans. AOCOJIIOTHBIN U
OTHOCHUTEJIbHBINA MOKOM
(paBHOBECHE) KUAKUX CPENl.
Mopnens uneanbHON (HEBSI3KOU
KuAKocTH). ['mapaBauueckuii
IIPECC U THPABINYECKUN
akkymyJsatop. smepenue
nasieHust. O01as nHTerpanbHast
dbopma ypaBHEHHI KOJIMYECTBA
JBUKEHUSI © MOMEHTA
KOJIMYECTBA JABH)KEHUS.
JlaBneHue )KUJAKOCTH Ha
IJIOCKYIO CTEHKY. /{aBieHue
KUJKOCTH HA KPUBOJUHEHHYIO
CTEHKy. J[aBJeHuEe )KUIKOCTH Ha
CTEHKU LWJINHIPUYECKUX
COCYJIOB U TpyO. 3aKoH
Apxumena

OIIK-1

Hroro

2 I'mapoauHaMuka

OcHoBHbIE IOHATHSA. PexuMbl
TE€YEHMSI JKUAKOCTU. DHEPrus
JJIEMEHTAapPHOU CTPYUKHU.
VYpasuenue bepuynu. TpyOka
[Tuto. TpyOxa IIpanatis.
TpyOka Bentypu. YpaBHenue
bepuymu s peanbHOR
KHUIKOCTH. TpyOonpoBOabI.
I'mnpasinuyeckuii yaap.
VYpasuenue Toppuyein.
Hcreuenue KUAKOCTH Uepes
OTBEPCTHE.

OIIK-1

Hroro
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3 Hacocer OCHOBHBIE TTOHATHS O HACOCAX. 6 2 OIIK-1
BEHTHJISITOPBI Jlonactueie Hacockl. OCHOBHOE
ypaBHEHHE IIEHTPOOCIKHOTO
Hacoca. KaBuranus. OceBbie
Hacocsl. Buxpesble HaCOCHI.
PerynupoBanue nogauu u
HAIopa JIONACTHBIX HACOCOB.
O06bémHubIe Hacocsl. [lopiiHeBbie
HacoCbl. BUHTOBBIE HACOCHI.
[IlecTepéHHbIE HACOCHL.
Kpbuibuareie HaCOCHI.
PerynupoBanue nogaumn
00BEMHBIX HacocoB. CTpyiiHble
Hacockl. CpaBHEHHUE pabOTHI
HEHTPOOEIKHBIX U MOPIIHEBBIX
HacocoB. OCHOBHBIE MOHATUS O
BeHTHIIsITOpax. LlenTpoOexHbie
BEHTWJISITOPBI. OceBoit
BeHTHIsITOP. HCTpYKIIMHK IO
TEXHUKE 0€30MaCHOCTH MPH
paboTe ¢ HacocamH.
WHCTpYKIMY TIO TEXHUKE
0€e3011acHOCTH IIpU padboTe ¢

BEHTUJISITOPAMHU
Hroro 6 2

Hroro 3a cemectp 18 8

Hroro 18 8

5.3. KontposbHbie padoThl

Buibl KOHTPOJIBHBIX pa0OT U YaChl Ha KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0OMIIE 5.3.
Tabauna 5.3 — KoutpoapHblie paboTh

Ne .. | Bunel koHTpOnbHBIX padoT | TpynoemMkocTsb, 4 @opMHpyEMbIE KOMIIETEHIIUN
6 cemecTp
1 |KOHTpOJ'ILHa}I pabota 2 OIIK-1
Hroro 3a cemectp 2
Hroro 2

5.4. J1aGopaTopHbIe 3aHATHS
He npenycMoTpeHo yueOHbIM IIaHOM
5.5.KoHTposb caMocTosITeIbHOI padoThl (KypCcOBOil MPOEKT / KypcoBasi padora)
He npemycMoTpeHo y4eOHBIM ITaHOM
5.6. CamocTosiTesIbHaAs1 padoTa

Bubl caMoCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (HOPMHPYEMbIe KOMIIETCHIIMH TPEICTaBICHBI B
tadyuue 5.6.
Tabmuia 5.6. — Bujibl caMoCTOSTEIbHOM Pa0OTHI, TPYI0EMKOCTh M (DOPMHPYEMbIE KOMIICTCHIIUN

Hassanus .
Bunsl camoctosrensHoit | Tpynoemkocts, | @opMupyemseie
pasnesnoB (Tem) DopMBI KOHTPOJIS
paboThI q KOMIIETEHIINH
JUCIUITNHBI
6 cemecTp
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1 l'unpocratuka |IIpopaOoTka JIEKLIMOHHOTO 10 OIIK-1 3auér
MaTepuaia
CaMoCTOsITeTbHOE U3yUYEHUE 8 OIIK-1 3auér,
TeM (BOIIPOCOB) TectupoBanue
TEOPETUYECKON YacTh
JUCIUTUTAHBI
IToaroroBka Kk KOHTPOJIBHOMI 4 OIIK-1 KonTponbHas
pabote pabota
Hroro 22
2 'mppoaunamuka |IIpopaboTka JIEKITMOHHOTO 12 OIIK-1 3auér
Martepuana
CaMocToATEIbHOE U3yUYEHHE 12 OIIK-1 3auér,
TEM (BOIIPOCOB) TectupoBanue
TEOPETUYECKON YaCTH
JTUCIUTUTAHBI
[ToaroroBka Kk KOHTPOJIBHOU 10 OIIK-1 KonTposnbnas
pabore pabota
Hroro 34
3 Hacocsl IIpopaboTKa JIEeKIIHOHHOTO 12 OIIK-1 3auér
BEHTHJISITOPBI Marepuana
CamocTosiTeIbHOE U3yUYCHHE 6 OIIK-1 3auér,
TEM (BOIIPOCOB) TectupoBanue
TEOPETUYECKON YaCTH
JVCIUATUTHHBI
[ToaroToBka Kk KOHTPOJIBHOU 6 OIIK-1 KonTponbhas
pabore pabora
Hroro 24
Uroro 3a cemectp 80
Hroro 80

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYECHUU AUCLIUILINHBI, U BUOB

3aHATUH
dopmupyemble Bunsl yueOHoM aedrenbHOCTH
DopMBbI KOHTPOJIA
KOMIIETEHIINHN Jlexk. 3aH.|Kont.Pa6. | CPII|Cam. pab.
OIIK-1 + + + + 3auét, Kontponbnas padoTa,
TectupoBanue

6. PeiiTuHroBasi cucremMa /Jisl OLlEHKH yCIIeBA€MOCTH 00y4arouxcs
PeittuHroBasi cuctema He UCIOJIb3YETCS
7. YueOHO-MeTOANYecKOe U MH(OPMAIITHOHHOE o0ecneyeHHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Tunaporazonunamuka: Yueonoe nocodue / A. C. Ankapesn - 2016. 60 c. JlocTyn u3 TUYHOTO
KaOMHeTa CTyAeHTa. [ DNeKTpoHHBIN pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/6595.
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2. T'mnpora3zoguHaMuka : yaeOHO-MeToan4eckoe nocodue / cocraButenu M. B. Bepxoryposa, O.
A. AranstoBa. — bnarosemenck : AMI'Y, 2017 — Yacte 1 : 'mapomexanuka — 2017. — 82 ¢. —
Tekcrt : anexTpoHHbIH // JIaHb : 3MeKTpOHHO-OMOIMOTEYHast cucTeMa. JlocTyn U3 TMYHOTO KaOWHETa
CTyZeHTa. [ DNeKTpoHHBIN pecypc|: — Pexxum moctymna: https://e.lanbook.com/book/156559.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. AnkapesH, Adanacuit CaakoBuu. I'unpaBnuka [DIeKTpOHHBIA pecypc]| : METOAMYECKUE
yKa3zaHus 1o jabopatopHbiM paboram / A. C. AnkapesH ; TOMCKUN TOCyAapCTBEHHBIH YHUBEPCUTET
CUCTEM YIpAaBJIEHUSA U paguodieKTpoHUKH (Tomck). - DnekTpoH. TekcToBble AaH. - Tomck octyn u3
JAUYHOTO KabuHeTa cTyAeHTa. [DIeKTpoHHBIH pecypc]: — Pexum pocryma:
http://edu.tusur.ru/training/publications/1938.

2. Kanekun, Bsiuecnap CrenanoBuy. ['mapaBivika U TEIIOTEXHUKA [DIEKTPOHHBIM pecypc] :
yaeOHoe mocobue st By3os / B. C. Kanexun, C. H. Muxaiinen. - 2-e u3a. - DIEKTPOH. TEKCTOBBIC JIaH. -
M. : FOpaiit, 2020. JocTtyn U3 TUYHOrO KabMHETa CTyAEHTAa. [DNEeKTpOHHBIN pecypc|: — Pexum
noctyna: https://urait.ru/viewer/gidravlika-i-teplotehnika-457000#page/1.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. Kympeenko, A. W. I'maporazonunamuka. [Ipumepsl pemienus 3a1ay : METOAUYECKUE yKa3aHus /
A. W. Kynpeenko, X. M. Ucaes, C. M. Muxaitnuuenko. — bpsiack : bpsuckuii 'AY, 2020. — 48 ¢. —
TekcT : anexTpoHHBIH // JlaHb : 3MeKTPOHHO-OUOIMOTEeYHasd cucTeMa. JlocTyn U3 JUYHOTO KabuHeTa
CTyJeHTa. [ DNeKTpoHHBIN pecypc]: — Pexum moctyna: https://e.lanbook.com/book/172073.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOoANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Iun ¢ HapyLIeHUsIMU OTIOPHO-ABUIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. NHoe y4eOHO-MeTOAMYECKOE 00ecIedeHue

1. Manamanos, C. }0. Tepmoaunamuka [DneKTpoHHBINA pecypc]: yueoHoe mocodue / C. HO.
ManamanoB. — Cankr-IletepOypr : BI'TY "Boeamex" um. JI.®d. Yctunona, 2019. — 27 c. — Texkcr :
3NeKTpoHHBIH // Jlaup : »SHnexkTpoHHO-OubGnumoteynas cucrtema. — URL:
https://e.lanbook.com/book/157100 (mata obpamenus: 17.06.2023). — Pexxum goctymna: 1jisi aBTOpHU3.
MOJIb30BaTeNeH. (AOCTYM U3 TUYHOTO KaOMHETa CTYJICHTA) .

7.5. CoBpeMeHHbIe PO eccHoOHATIbHBIE 0a3bI JAHHBIX
1 MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI

1. Tlpu u3yyeHUHn NUCUUIIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIITIHHbI

8.1. O0mue TpedOBaHUS K MATEPHAJBLHO-TEXHHYECKOMY M MPOrPAMMHOMY 00ecne4YeHHI0
AUCHUTLTUHBI

YuyeOHblE ayqUTOPHUHU JJIsi NPOBEACHUS 3aHATUH J1abOpaTOpPHOro THUMA, TPYNIOBBIX U
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https://e.lanbook.com/book/156559
http://edu.tusur.ru/training/publications/1938
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https://e.lanbook.com/book/172073
https://lib.tusur.ru/ru/resursy/bazy-dannyh

UHIUBUAYAJIbHBIX KOHCYJIbTAaUMN, TEKYLIETO KOHTPOJS M MNPOMEXKYTOYHON aTTecTaluu, I
CaMOCTOSITENIbHON paboThl CTYJEHTOB

634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 207 ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

- Be6-xamepa - 6 mt.;

- Haymauku ¢ MEKpO(OHOM - 6 mIT.;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security mst Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNoKEHHBIC TI0 apecaM:

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

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

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

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYHIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIILHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI
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9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

HagBagﬁiiﬁ;ﬁ;ii? (rem) Cigﬁl\égfg;r;;e ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 'unpocraTuka OIIK-1 3auér IIepeyens BonpocoB 11t
3aueTa
KoHntposbHas [IpuMepHBIil nepeyeHb TeM U
pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpumMepHBIii TIEpeUeHb
TECTOBLIX 3aJaHUN
2 'mapoauHaMuka OIIK-1 3auér [Iepeuens BOIIPOCOB 1Ist
3aueTa
KoHnTtponbHas [IpuMepHBIil nepeyeHsb TeM 1
pabora TECTOBBIX 3a/IaHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpuMepHbIi TEpeUeHb
TECTOBBIX 3alaHNUN
3 Hacocbl 1 BEHTUIISTOPBI OIIK-1 3auér IIepeuyens BonpocoB 11t
3aueTa
KoHTtponbHas [IpuMepHBIil nepeyeHb TeM U
pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpumepHBIii nepedeHb
TECTOBBIX 3a/laHNI

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHKU cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJbTATOB OOYyUYEHHUS 11O

JTHUCITUTUTNHE
dopmynupoBka TpeOOBaHUH K cTeneHH C(HOPMUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00yUYeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIbHOH | MM ()parMeHTapHbIe YMEHUH UITN HaBBIKOB WJIN
CYMMBI 0aJI0B 3HaHUS YaCTUYHO ¢bparMeHTapHble
OCBOEHHOE pUMEHEHNe
yMEHHue HaBBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCUMaJbHON 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOe
CYMMBI 0aJIIOB OCYILIECTBIIIEMOE NpUMEHEHUE
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 tpyoxu I[luto.
OtBetbl: 15 .1. U3mepenune pacxona xxuakoctu; 15.2. U3MepeHue mioTHOCTH XKUAKOCTH; 15.3.
N3mepeHne ckopocTu TeueHus kuakocty; 15.4. 3Mepenue Hamopa >KUIKOCTH.

16. Ha3nauenue tpyoxu 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 — BeiicOaxa.
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 I[lyazeiins.
Oteetn:18.1 f =60/Re; f = 68/Re; 18.3 f =64/Re.; 18.4 f =54/Re.

19. Kak onpeaenuTh ruipaBiIndecKkuii 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~

9.1.3. [IpuMepHBbIii epedeHb TeM M TECTOBBIX 3aJaHUI HA KOHTPOJIbHbIE PA0OTHI

OcHOBHBIE XapaKTEPUCTUKH KUIAKOCTH.
[TpuGopsb! 115 U3MEpEHUsI JaBICHHUSL.

3akoH Apxumena.

YpaBuenue bepuyin.

VYpaBHenue Hpl0TOHA O TpEHUH B )KUIAKOCTH.
JlaMuHApHBIN pEXKUM ABUKEHUS KUJIKOCTH
TypOyeHTHBIN PEKUM JIBHKCHHS )KHIKOCTH
®opmyna Toppuuesia.

OObEMHBIE HACOCHI.

JlonacTHble HacOCHI.

. llectepéHHbIE HACOCHI.

. CtpyliHbIE HAcOCHI.

. Tunel BEeHTWIISITOPOB.

. OCHOBHBIE XapaKTEPUCTUKU BEHTHIATOPOB.

._.
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9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET

CornacoeaHa Ha noptane N2 70377 13



paboTy ¢ yuyeOHBIMU MaTepHaliaMH, BBIMIOJHEHHE KOHTPOJIBHBIX MEPONPHUITHH, MPEIyCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B nporiecce u3ydeHus TUCIUTUIMHBI IS JIyYIIETO OCBOCHHS MaTepuaia HeOOXOAMMO PETYIISIPHO
oOpamarbcsi K PEKOMEHAYEMO# TuTeparype U MCTOYHHKAM, YKa3aHHBIM B Y4EOHBIX MaTepuaiax;
MOJT30BATHCSl Yepe3 KaOWHET CTyJCeHTa Ha caiiTe YHUBEpCUTETa 00pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKE OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHU
Hay4YHO-TIONYJISIPHBIC W CHENHAIM3UPOBAHHBIC MAaTEpHabl, MOCBIIMICHHBIE Pa3TUYHBIM acleKTam

y4eOHON JUCITUTUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHUMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacniucanue BeOMHApOB U 3anycy BeOMHAPOB MyOIUKYIOTCS B 3JIEKTPOHHOM KypCe 0 TUCHUIUIMHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Bupl 1onoOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

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

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

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSI 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 YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEMA Ha
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MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBAETCs
nocTymHas popMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOPMAITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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