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PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
I'nmiPOra30AMHAMUKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hampasiienne noaroroku / cnenuainbHocTh: 20.03.01 TexHocdepHasi 6€e30MaCHOCTH

Hanpasnennocts (npoduip) / cienmanuzanus: Y npaBiieHne TeXHOC(epHOi 6e30MacHOCTHIO

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

Kadenpa: paguod1eKTPpOHHBIX TEXHOJIOTHIl ¥ IKOJIOrH4eckoro MouutTopunra (PTOM)

Kypc: 3

CemecTp: 6

VY4eOnsIii man Habopa 2024 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 6 cemectp Bcero Enunuib

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
CamocrositenpHas padbora 80 80 4acoB
CamocTodaTrenbHas padoTa MoJi pyKOBOJICTBOM MpeIoiaBaTess 8 8 4acoB
KoHnTpoabHble paboThl 2 2 4acoB
OO61mas Tpya0eMKOCTh 108 108 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 3 3.e.

@OopMBI IPOMEKYTOUHOHN aTTECTALIUU Cemectp KomnuectBo
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. ®opMupoBaHuEe y CTYJCHTOB 3HAHUN OCHOB T'MAPOCTATHUKH, U3Yy4YalOllel 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
o0acTu TeXHOChepHO
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

0611135{ TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabnuue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BUAaM y4eOHOU AesITeIbHOCTH
o Becero  |Cemectpsl
Bunpl yueOHOIl esTenbHOCTH

4acoB | 6 ceMecTp

KonrakTHas pa6oTa 00y4aommxcs ¢ npemnojgaBaresieM, Bcero 28 28

JIeKIIMOHHEBIE 3aHATUS 18 18
3
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CamocrositenpHas padoTa 1o pyKOBOACTBOM IPETOIaBaTes 8 8
KoHTponbHbIe paboThI 2 2
CamocTtosiTe1bHAsA padoTa 00y4aIOIINXCS, BCETO 80 80
[TpopaboTKa JICKIIMOHHOTO MaTepHalia 24 24
CamocTosTenpHOE N3YYCHHUE TeM (BOIIPOCOB) TEOPETHUECKON YacTh 24 24
JUCIUTIAHBI
[ToaroToBka Kk KOHTPOJIBHOM paboTe 32 32
O0mas Tpya0eMKoCTh (B 4acax) 108 108
Oo0mas TpynoeMkocTh (B 3.€.) 3 3

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpyKkTypa TUCHUIUIUHBI MO pa3ienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUIBI YYEOHOH IeATEIbHOCTH

HazBanus pasznenos (tem) | Jlek. | Kontp. | CPII, | Cam. Beero wacos (66“3 dopmupyemble
MIPOMEXKYTOYHOM
JUCIUTUTAHBI 3aH., 4| pad. 4. |pa0.,u KOMIETEHIINH
aTTECTAIUN)
6 cemecTp
1 OCHOBHBIC IOHATHUS 3 2 2 20 27 OIIK-1
2 I'mapocratuka 5 2 20 27 OIIK-1
3 'mapoaumHamuka 5 2 20 27 OIIK-1
4 Hacocbl 1 BEHTUIISITOPBI 5 2 20 27 OIIK-1
Hroro 3a cemectp| 18 2 8 80 108
Uroro| 18 2 8 80 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copnepxanue pa3eiioB (TeM) JUCIUTLIMHBI IPUBEICHO B Tadymie 5.2.
Tabmuma 5.2 — Conepkanue pa3ienoB (TeM) TUCITUTLUIHHBI

Hazsannsa TpynoeMKoCTh
by CPII, | ®opmupyemslie
pasJzienoB (Tem) Coneprkanue pas3iesioB (TeM) TUCIUATLINHBL (JIEKIIMOHHBIC
9 | KOMIIETECHIUU
IUCIAIIINHEI 3aHIATHS), U
6 cemecTp
1 OcHOBHBIE OcHoBHBIE (PU3NYECKHE CBOWCTBA XKHUIKOCTH. 3 2 OIIK-1
MOHATHA WneanpHast u peasibHAs KUIKOCTH
Hroro 3 2
2 I'mapoctaruka |['mapocratudeckoe AaBienne. OCHOBHOE 5 2 OIIK-1

ypaBHEHHE rUApOCcTaTUKH. 3akoH [lackas.
I'mapaBnudeckuii Mpecc U THAPABINYECKHI
akkymyJsitop. iamepenne nasinenus. J[aBienue
JKUJKOCTH Ha CTEHKY. 3aKOH Apxumena

HUroro 5 2

3 OCHOBHBIE TOHATHS. DHEPTUs JIEMEHTAPHON 5 2 OIIK-1
I'maponunamuka |cTpyiiku. YpaBHeHue bepuynnu. YpaBHeHue
BepHysu s moToka peagbHOM KUIKOCTH.
TpyOomnposossl. ['unpasnuueckunii yaap. Mcreuenue
KHUJIKOCTEH U3 OTBEPCTUS U HACATKU

HUrtoro 5 2
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4 Hacockl n OcHOBHBIE TTOHATHS 0 Hacocax. JlomacTHEIE HACOCHI. 5 2 OIIK-1
BEHTHJISATOPBI PerynupoBanue nogauu 1 Hanopa JIONacTHBIX
HacocoB. O0bEMHBIE HacoChl. PerynupoBanue
noaun 00BEMHBIX HacocoB. CTpyiHBIE HACOCHI.
CpaBHeHHe pabOThI IEHTPOOESKHBIX M MTOPITHEBBIX
HacocoB. OCHOBHEBIE MOHITHS O BEHTHIIATOpaX

Hroro 5 2
Uroro 3a cemectp 18 8
Uroro 18 8

5.3. KouTposibHble padoThl

Buibl KOHTPOIBHBIX Pa0OT U YaChl HA KOHTPOJIbHBIE pa0OTHI MPUBEACHBI B TabuIe 5.3.
Tabmuna 5.3 — KontponbsHbie paboThl

Ne .. Bupl KOHTPOJBHBIX padboT TpynoemMkocTh, 4 Popmmpyembie
KOMIIETEHITUHU
6 cemecTp
1  |KontposbHas paboTa ¢ aBTOMaTH3UPOBAHHOM 2 OIIK-1
IIPOBEPKOI
Hroro 3a cemectp 2
Hroro 2

5.4. JlabopaTopHbIe 3aHATHS
He npemycMoTpeHO y4eOHBIM IIaHOM
5.5. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
He npenycmoTpeHo yueOHbIM I1aHOM
5.6. KoHTpOJIb caMOCTOSATEIBbHOM PadoThI (KYpCcOBOM NPOEKT / KypcoBasi padora)
He npemycMoTpeHO y4eOHBIM IIaHOM
5.7. CamocTosiTesibHass paboTa

Buel caMOCTOSATENBHOM paOOThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIICTCHIIMU TIPEICTABIICHBI B
tabymue 5.7.
Tabauia 5.7. — Bujibl caMOCTOSTEIbHOM PAa0OTHI, TPYI0EMKOCTh H (DOPMHPYEMbIE KOMIICTCHIIUN

Ha3zpanus .
Bunsl camoctostensHol | TpynoemkocTs, | @opMupyemsie
pasnesnos (Tem) DopMBI KOHTPOJIS
paboThI q KOMIIETEHIIUU
JIACITATITUHBI
6 cemecTp
1 OcHoBHBIE [IpopaboTka TEKIMOHHOTO 6 OIIK-1 3auér
MOHSATHUSA MaTepuaia
CamocTosTeTbHOE H3yUCHHE 6 OIIK-1 3auér,
TeM (BOIIPOCOB) TectupoBanue
TEOPETUYECKON YacTH
JTUCITATITAHBI
[ToaroToBka K KOHTPOJIBHOMI 8 OIIK-1 Kontponbnas
pabore pabora
Uroro 20
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2 I'mapocratuka  |[IpopaboTka JEKIIHMOHHOTO 6 OIIK-1 3auét
MaTepuaia
CaMOoCTOsITeNTbHOE U3yUYEHUE 6 OIIK-1 3auer,
TeM (BOIIPOCOB) TectupoBanue
TEOPETUYECKON YacTu
JUCIUTTAHBI
IToaroroBka Kk KOHTPOJIBHOMI 8 OIIK-1 KonTponbHas
pabote pabota
Uroro 20
3 'maponunamuka |[IpopaboTka JIEKITMOHHOTO 6 OIIK-1 3auéT
MaTepuaia
CaMocToATEIbHOE N3YUEHHE 6 OIIK-1 3auér,
TEM (BOIIPOCOB) TectupoBanue
TEOPETUYECKON YacTH
JUCITUTLTAHBI
IToaroroBka Kk KOHTPOJIBHOU 8 OIIK-1 KonTposbHas
pabote pabora
Hroro 20
4 Hacocsel n [IpopaboTka JIeKIHOHHOTO 6 OIIK-1 3auér
BEHTUJISITOPBI MaTepuaia
CamocTosTeTbHOE U3yUYCHHE 6 OIIK-1 3auér,
TeM (BOIIPOCOB) TectupoBanue
TEOPETUYECKON YaCTH
JUCTTUTUTAHBI
[ToaroroBka K KOHTPOJIBHOM 8 OIIK-1 KonTposbhas
pabore pabora
Hroro 20
Hroro 3a cemectp 80
Hroro 80

5.8. CooTBeTcTBHE KOMIIETEHUNH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTaBICHO B TabHIIE 5.8.
Tabnuna 5.8 — CooTBEeTCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUOB
4yeOHOU AeATEIbHOCTH

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.

7.2. JlonotHUTEIbHAS JIUTEpaTypa
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1. Kanekun, BsuecnaB CrenanoBuy. ['mapaBinvka U TEIUIOTEXHUKA [DJIEKTPOHHBIN pecypc] :
yuebHoe nmocooue ais By3oB / B. C. Kanexkun, C. H. Muxaiiner. - 2-e u3f. - DJIeKTPOH. TEKCTOBBIC JIaH. -
M. : KOpaiit, 2020. JocTyn U3 TUYHOTO KaOWHETA CTyJCHTA. [ DIEKTPOHHBIN pecypc]: — Pexum
nocrtyma: https://urait.ru/viewer/gidravlika-i-teplotehnika-457000#page/1.

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

1. Tyes B.U. I'maporazoanHamMuka : METOJUYECKUE YKa3aHUS 110 OpraHU3ally CaMOCTOSITEIbHON
paboTBl 1JIs CTYJEHTOB OYHO-3209HOU (hopmbl oOyueHus HampasieHus noarotoBku 20.03.01
Texnocdepnas 6e30MacHOCTh, 00YUAOIMMUXCS C MPUMEHEHUEM IUCTAHIHMOHHBIX 00pa30BaTEIIbHBIX
texHonoruii/ B.U. Tyes. — Tomck : ®JIO, TYCVYP, 2022. — 23 c. Joctyn U3 TUIHOTO KaOWHETA
CTyJeHTa. [ DneKTpoHHBIN pecypc]: — Pexxum moctyna: https://study.tusur.ru/study/library.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI51 JIMUIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MEeTOIMYECKHE MaTepUabl ISl CAMOCTOSITENbHONU pabOThl 00YYaIOIIUXCS U3 YHUCIA JIHIL C
OTPAaHMYCHHBIMH BO3MOXHOCTSAMH 3J0POBbS W HWHBAIHIOB NPEIOCTABISAIOTCI B Qopmax,
aJIalITUPOBAHHBIX K OTPAHMYCHHUSM HMX 3J0POBbS M BOCIPHATHS HH()OpMAIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€4YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st T ¢ HApYIIEeHHSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. UHoe yueOHO-MeTOAUYECKOE o0ecnedeHne

1. Tyes B.U. I'mnpora3zogunamuka [DIeKTpOHHBIA pecypc]: amekTponnslid kype / B.W. Tyes. -
Tomck: TYCYP, ®J10, 2022. (1ocTym U3 THYHOTO KaOWHETa CTYJCHTA) .

7.5. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipu m3ydeHWU AMCUUILIMHBI PEKOMEHAYETCS 00pamiathcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MaTepnaibHO-TeXHHYECKOE U POrPaMMHOe o0ecneyeHne JUCIUIITHHbI

8.1. O6mue TpeGoBaHUsI K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY O0ecre4eHHI0
AUCHUTIIUHBI

YuyeOHble ayaUTOPUU AJS NPOBEIACHHUS 3aHITHUH Ta0OpaTOpPHOro THIA, TPYHIOBBIX U
WHIUBUAYAJIbHBIX KOHCYJIbTAaUUN, TEKYLIETO KOHTPOJS M MNPOMEXKYTOYHON aTTecTaluu, I
CaMOCTOSITENIbHOM paboThl CTYJEHTOB

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

Onucanue uMeroerocs 000pya0BaHus:

- Be6-kamepa - 6 mT.;

- Haymauku ¢ MEKpO(OHOM - 6 mIT.;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMMHoe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security mist Windows;

- LibreOffice;
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- Microsoft Windows;

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

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacte, 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.

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 odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

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

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

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/rnepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEr0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OnieHouHbIe MaTepuaisl (OM)
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1 OcHOBHBIE MOHATHUSA OIIK-1 3auét [Tepeuens BOIIPOCOB 1Jist
3a4era
KonTponbsHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
2 'mapocratuka OIIK-1 3auét [Tepeuens BOIIpOCOB 1Jist
3a4era
KonTtponbnas [IpuMepHBIii TEpeUeHb
pabora BapUaAHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
3 I'mppoanHaMuka OIIK-1 3auér [Tepeuens BOIIPOCOB IJist
3a4era
KoutpoinbHas [IpumepHbIil nepeyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX PaboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
4 Hacocbl 1 BEHTUIISITOPBI OIIK-1 3auér Ilepeuenb BOITPOCOB AJIst
3a4era
KontponbHas [IpumepHbIil nepeueHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN

[lxana oneHku cHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU MIAHUPYEMBIX PE3yJIbTATOB OOYyUEHUS IO

JAUCLUILIINHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHPOBAHHOCTH
Orenka bannst 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00yUYEHHS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHLHO) | MAKCUMAIBHOM | MIIM (hparMeHTapHbIE YMEHUN UITn HABBIKOB WJIN
CyMMBI 0aJuIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOEHHOE MpUMEHEHNE
yMeHHue HABBIKOB
3 ot 60% 1o o01re, HO He B IIEJIOM YCIHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHBIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHHE
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

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
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.

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIECTBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COICPKAHUS PEIPOTYKTUBHO: TPOU3BOIBHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. HazoBuTE OCHOBHBIC XapaKTEPUCTUKH KUIKOCTH, UCTIOJIb3yeMble B «[ Mapora3oinHaMHKe).
1. TenmnoéMKOCTb, INIOTHOCTH, BI3KOCTb.
2. Ternnmo&MKOCTh, yIeTbHBIN BEC, BA3KOCTD, YICTbHBIN 00BEM.
3. BA3KOCTB, INIOTHOCTD, CKUMAEeMOCTbh.
4. IInOTHOCTB, YIAETBHBIHN 00BbEM, YICTBHBIN BEC, CKUMAEMOCTb U BSI3KOCTb.
2. Chopmynupyiite 3akoH HproTOHa O TPEHUH B )KHIKOCTH.
1. T=p (dv/dy)
2. t=p (dy/dv)
3. v=pu(dy/dr)
4. n=v(dy/d1).
3. Yto Takoe uaeanpbHas JKUIKOCTH?
1. B nuaeanbHOM )KUIKOCTH OTCYTCTBYIOT OBEPXHOCTHBIE HAIPSKCHUS
2. B uneanbHOM )KUAKOCTH OTCYTCTBYIOT TEMIIEPATYPHBIE HANIPSIKEHUS
3. B uneanbHOM )XUAKOCTH MPUCYTCTBYET COMPOTUBIICHUE CABUTAIOIINM YCHITUSIM
4. B uneanbHOW XKHUAKOCTU OTCYTCTBYET CONPOTHBIICHHUE CABUTAIONIUM YCHUJIUSIM, T. €
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OTCYTCTBYIOT CUJIbI BHYTPEHHETO TPEHUSI.
4. Yo Takoe peanbHas KUIKOCTH?
1. B peasbHON XUIKOCTH OTCYTCTBYET CONPOTHUBIECHHE CIABHUTAIOIIUM yCUIUSAM, T. €
OTCYTCTBYIOT CHJIbI BHYTPEHHETO TPEHHUSI
2. B peanbHOM )KUJIKOCTU OTCYTCTBYIOT MOBEPXHOCTHBIE HAITPSYKEHUS
3. B peanbHOM KUJIKOCTH OTCYTCTBYIOT TEMIIEPATypPHbIC HATPSKECHUS
4. PeanbHasi JKUJIKOCTh 00JlaJla€T CBOMCTBAMH CXXHUMAEMOCTH U COMPOTHUBISIEMOCTH,
CIBUTAIOLIUM U PACTATUBAIOIIUM YCHUIHUSAM, T.€. KUAKOCTH, B KOTOPBIX MPOABISETCS
BHYTpEHHEE TpEHUE.
5. Kak geicTByeT ruipocTaTUuecKoe AaBjaeHue?
1. 'mapocTaTuyeckoe naBjeHUE IEUCTBYET BCETIa BEPTUKAIBHO BBEPX
2. 'mapocraTuyeckoe AaBiIeHUE ICUCTBYET MEPIEHIUKYIIIPHO K OOKOBOM MTOBEPXHOCTH COCY/Ia
3. I'mapocTaTnyeckoe IaBjieHUE TEUCTBYET BCErIa 10 BHYTPEHHEN HOPMaJH K IJIONIAKE
4. I'mapoctatuyeckoe JaBlICHUE KUAKOCTH, HAXOAALIECIHCS B COCTOSIHUM [TOKOSI PABHO HYJIIO.
6. ChopmynupyiiTe OCHOBHOE ypaBHEHHUE THIPOCTATHKH.

I.p=p0+ pgv
2.p=p0+pg

3.p=p0+ pgh
4. p=p0 — pgh.

7. CdopmynupyiiTe MOIHYIO CHTy R )KHIKOCTH Ha TUIOCKYIO CTCHKY.
1. R = (pghu.T - p0) A

2. R = (pghu.t + p0) A
3. R = (pghm.t + p0)
4. R =(pgh +p0) A

8. 3akoH Apxumena.
1. Ha teno, norpy>k€HHo€ B )KMJIKOCTh, AEMCTBYET BBITAJIIKMBAIOLIAs CHJIAa, KOTOpas HalpaBjieHa
BEPTHUKAIBHO BHU3, U MOJYJIb KOTOPOU paBeH 00bEMY BBITECHEHHOM TEIOM KHJIKOCTH
2. Ha teno, nmorpyx€HHO€E B ’KHJIKOCTb, JCHCTBYET BHITAIKUBAIOIIAs CUJla, KOTOpasi HalpaBieHa
BEPTHUKAIBHO BBEPX, U MOJYJIb KOTOPOW paBeH BECY BHITECHEHHOM TEJIOM XKHUAKOCTU
3. Ha Teno, morpyx€HHO€ B XUIKOCTh, IEHCTBYET CHJIa, MOAYJIh KOTOPOH paBeH 00BEMY
BBITECHEHHOH TEJIOM XKHUJAKOCTU
4. Ha rteno, nmorpy€HHOE B *UJKOCTb, NEMCTBYET BHITAJKUBAIOIIAs CUJa HalpaBJieHHAs
BEPTHUKAJIBHO BBEPX.

9. Yrto Takoe HECTAlIMOHAPHOE IBUKEHUE ?
1. Ecau moJsie ckopocTeil )KUIKOCTH HE MEHSIETCS CO BPEMEHEM, a JIMHUA TOKAa MPHU 3TOM
COBIIJIa€T C TPACKTOPUAMM KUJIKUX YACTHI], TO ABM)KEHHE HA3bIBAE€TCSI HEYCTAHOBUBIINMCS
WJIM HECTAI[MOHAPHBIM
2. Eciin mojne cKopoCTeil KUAKOCTH HE MEHSETCS CO BPEMEHEM, a JIMHUS TOKA MPU 3TOM HE
COBIIaJIa€T C TPACKTOPUAMM KUJIKUX YACTHI], TO ABM)KEHHE HA3bIBAE€TCSI HEYCTAHOBUBIIHUMCS
WM HECTAI[MOHAPHBIM
3. Ecau moje CKOpOCTE KUIKOCTH MEHSAETCS CO BPEMEHEM, a JIMHUS TOKa MPHU 3TOM HE
COBIIaJIa€T C TPACKTOPUAMM KUJIKUX YACTHI], TO ABMKEHHE HA3bIBAE€TCSI HEYCTAHOBUBIIUMCS
WJIM HECTAI[MOHAPHBIM
4. Ecnu noJie CKOpOCTEN KUAKOCTA MEHSAETCSA CO BPEMEHEM, a JIMHUS TOKa IIPU 3TOM COBIIAJIa€T
C TPACKTOPHUSIMH XUAKUX YAaCTHUI, TO JBHUKEHHE HA3bIBAECTCS HEYCTAHOBUBIIUMCS WU
HECTAIlMOHAPHBIM.

10. Yto Takoe JJaMUHAPHBIN PEKUM TEUEHUS )KUIAKOCTH?
1. JlaMuHapHBIM Ha3bIBAETCS PEKUM TE€UEHHUS, KOTJA CHIIbl BA3KOCTU COM3MEPHUMBI C CHIIAMHU
HUHEPLHUU
2. JlaMUHapHBIM Ha3bIBAETCS PEXKHUM TEUEHUS, KOT/1a CUJIbl BA3KOCTH COM3MEPUMBI C CHIIAMU
MHEPLUHU U JJIs1 KOTOPOTO XapaKTepHO OTCYTCTBUE OOMEHA YaCTHI] MEKIY CIOSIMU
3. JlamuHapHBIM Ha3bIBAETCS PEKUM TEUCHUS, KOTJIa CHIIbI BI3KOCTU COM3MEPHUMBI C CHJIaMU
MHEPLNHU U JJIs1 KOTOPOro XapaKTepeH OOMeHa YacTHIl MEXAY CIOSMU
4. JlaMrUHapHBIM Ha3bIBA€TCS PEKUM TEUEHHMS, KOT/a YaCTHUIIbl ABUKYTCS C OJUHAKOBBIMU
CKOPOCTSIMHU.
11. Yto Takoe TypOyeHTHOE ABMKEHNE?

1. TypOyneHTHBIM Ha3bIBACTCSI PEKUM TEUEHUS, KOTJla CUJIbI MHEPUUH MpeolIagaoT Hal
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12.

13.

14.

15.

16.

17.

18.

19.

20.

CHUJIaMU BS3KOCTH U JIJII KOTOPOTO XapaKTepeH WHTEHCHUBHBI 0OMEH YaCTHUIl MKy CIOSMU

2. TypOyneHTHBIM Ha3bIBACTCS PEKHUM TEUCHHsI, KOTJa CHJIBI HHEPIUH MPeoOIanalT Hal
CHUJIaMH BSI3KOCTH

3. TypOyJleHTHBIM HA3bIBACTCS PEKUM TEUCHUS, KOTJA CHUJIBI MHEPIUH MPeoOIanarT Hal
CUJIaMU BS3KOCTH U JIJII KOTOPOTO HE XapaKTepeH MHTEHCUBHBIA OOMEH YacTHIl MEXKIY CIOSIMHU
4. TypOyJIEeHTHBIM Ha3bIBACTCS PEXKUM TCUCHUsI, KOTJa YACTHUIBI ABMKYTCS C OJUHAKOBBIMHU
CKOPOCTSIMHU ¥ B OJIMHAKOBOM HaIPaBJICHHUH.

Yucno Pelinonsaca.

1. Re =vd/u
2. Re =vdp/u
3. Re =dp/u
4. Re =vdwp.

[ToTok B TpyOax TypOyJaeHTHBIN TOT/1a, Koraa yncio Re?
1. npeBsbrmaet 2380

2. npesbimaet 2300

3. npessimaet 2500

4. mpesbimaet 2360.

VYpaBaenue bepnymin.

1. H=v/(2g) + z + p/(pg)

2. H=v2/(2g) + z + p/(pg)

3.H=v2/(g) +z+ p/(p)

4. H=v2/(2g) + z + p/(pg).

Haznauenue tpyoxu I[uto.

1. U3mepenue pacxoia >KUAKOCTH

2. I3mepeHnune miIoTHOCTH KUJIKOCTH

3. 3MepeHue CKOpOCTU TEUCHUS KUIKOCTH
4. 3mepeHue Hamopa KUIKOCTH.
Haznauenne Tpyoxu Bentypu.

1. U3mepenue miIoTHOCTH KUJIKOCTH

2. 3mepenue pacxoaa »XUIKOCTH

3. 3Mmepenue Haropa KUJIKOCTH

4. 3mepeHue CKOPOCTH T€YEHUS KUIKOCTH.
®opmyna [lapcu — Beiicbaxa.

1. hgn = (f (/d)(v2/2¢g

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

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

4. han = (f (I/d)(v/2g).

®opwmyna [lyaszeiins.

1 f =60/Re

f =68/Re

3 f =64/Re

4 f =54/Re.

Kak onpenenuts rugpaBindeckuii yaap?

1. Ap =pc

2. Ap =pv

3.p=pvc

4. Ap =pvc.

Kaxkas u3 >Tux )KugkocTeld He ABIAETCS KaleabHOH?
1. pryTh

2. KEpOCHH

3. He(1h

3. a3or.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

[IpuBeneHsl TpUMEPHl TUMOBBIX 3aJaHUN M3 0aHKa KOHTPOJIBHBIX TECTOB, COCTABJICHHBIX IO
PO ICHHBIM pa3jenaM AUCLUIUIMHBIL.

1.

CKOJIBKO XO0OO0B MOpHIHA COOTBETCTBYCT OJHOMY 060pOTy ABUTATCJISI B MOPHIHCBOM HACOCC
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MPOCTOTO JEUCTBUA?
1. Yetbipe
2. Onnn
3. JIBa
4. ITonmoBuHa

2. C ugem cBazanbl notepu Mmexannueckoro KII/[ nacoca?
1. C BHYTpEeHHUMH NepeTeYKaMH KUJIKOCTH BHYTPU Hacoca depe3 3a30Phbl MOJABHKHBIX
AIIEMEHTOB
2. C BO3HMKHOBEHHMEM CHJIbI TPEHUS MEXY MOABMKHBIMU dJIEMEHTaMH Hacoca
3. C nedopmarnueit moToka pabodei )KUIKOCTH B HACOCE M C TPEHHUEM KUJKOCTU O CTCHKH
ryjpoarnmapara
4. C HEeTIOCTOSIHHBIM PacX0IOM HIKOCTH B HarHETaTeJIbHOM TpyOOmnpoBoie

3. Meton pacuera TpyOOIIPOBOIOB C HACOCHOW MOAAYEH 3aKITIOYACTCA B ...
1. HaXOXXJEHUH MAKCUMaJbHO BO3MOXHOI BBICOTHI MOJbEMA >KUAKOCTU MYyTEM IMOCTPOCHHUS
XapaKTepUCTUKHU TPyOOIpoBOa.
2. cocTaBlieHUU ypaBHeHUsT bepHyum 1y1si Ha9aabHON M KOHEYHOM TOYEK TPyOOmpoBoIa.
3. COBMECTHOM MOCTPOCHUHU HA OJTHOM IpaduKe KPUBBIX TpeOyeMOro Harmopa 1 XapakTepUCTUKH
Hacoca ¢ TMOCIeAYIOUIMM HaX0KICHHUEM TOUKH UX TepecedeHHUs.
4. HaxOXKJIEHUH MaKCUMAaJIbHO BO3MOXHOU BBICOTHI OABEMA KHUJIKOCTH.

4. Kak Ha3bIBaeTCs HacOC, B KOTOPOM >KHMJIKOCTb ME€peMeIIaeTcs MoJ JeHCTBUEM LEHTPOOEKHbIX
cun?
1. JlomacTHOM 1IEHTPOOEIKHBII
2. JlonacTtHOM oceBoM
3. [lopurHeBoii IEHTPOOEIKHOTO JEHCTBUS
4. InddepeHnmanbHbIN HEHTPOOSIKHBIN

5. JluHeliHble IOTEpPHU HAIIOPA OMPEACISAIOT 0 hopmyIe ...
1. h=(f(I/d)(v2/2g)
2. h=(f/d)(v/2g)
3. h=fl/d)(v2/2g)
4. h=_v2/2g

6. Ilpu BbIXO/€ KUAKOCTU U3 OTBEPCTHUA ONPEIECTSIOT ...
1. CKOPOCTh UCTEUEHUS U PACXO KUIAKOCTH.
2. HEOOXOIUMBIN THAMETP OTBEPCTHSI.
3. 00beM pesepByapa.
4. ruApaBINYECKOE CONPOTUBIIEHUE OTBEPCTHS.

7. Kak ompenenuts pacxo] >KUIKOCTU IMPH Mojaade e€ Mo MOoCiIeJ0BaTEIbHO COECIUHEHHBIM
TpybompoBonam 1, 2, 3, 4, 5?
1.Q=0Q1+Q2
2.Q=0Q1+Q5
3.0=0Q1+Q2+Q3+Q4+Q5
4.Q=Q1=0Q2=Q3=0Q4=0Q5

8. du3znueckoe sBIEHUE, BOZHUKAIOIIEE B HAIOPHOM TPyOOMpPOBOJIE B pe3ylibTaTe PE3KOro
MOBBIIIECHUS JaBJCHUS U BHE3aIHOTO TOPMOXXEHHS pabouell KUIKOCTHU, Ha3bIBAETCS
TUAPABINYECKUM ...
1. ynapom.
2. HarmopoM.
3. CKauKoOM.
4. IPBLKKOM.

9. 3aTyxaHuo KoJiecOaHWN JaBJICHUS MOCJE THAPABIMYECKOrO yJapa CIOCOOCTBYIOT MOTEpH
SHEPTUH KUIKOCTH ...
1. mpu pacnpocTpaHEeHUH YAapHOIl BOJHBI HA MPEOI0JICHUE COPOTUBIIEHUS TPYOOIIPOBOAA.
2. Ha IPEOI0JICHHUE CUJI TPEHUSI U yXO0/1a SHEPTUH B pe3epByap.
3. Ha HarpeB TpyOONpPoOBOIA.
4. Ha nepopMalrio CTEHOK TpyOOIIpoBOIa.

10. TpybomnpoBobl, o6pa3yronme cucTeMy TpyO ¢ OJHUM WU HECKOJbKMMHU OTBETBICHUSIMH,

Ha3bIBAIOTCA ...
1. CIIOXKHBIMH.
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2. IPOCTBIMH.
3. mapayieaIbHbBIMH.
4. mocienoBaTeILHBIMU.

9.1.3. IIlpuMepHbIii NepeYyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

1. Ilorepu Hanopa onpeAemsoTCs ...
1. yncnom Peitnonbaca.
2. popmyroit Beiicbaxa — lapcu.
3. dopmymnoit Ilyaseitns.
4. rpadpuxom Hukypanze.
2. KaBuranus sBisieTcsl IpUYUHON YBEIUYEHUS ...
1. BuGpanuu
2. HarpeBa TpyO
3. KIIJ] runpomamva
4. conpoTuBIeHUs TpyOOIIpOBOIA
3. Uro Takoe 3neMeHTapHas cTpyika?
1. TpyOka noToka, oKpy>KeHHast TMHUSIMHU TOKa
2. YacTp MOTOKA, 3aKJII0OYCHHAs! BHYTPU TPYOKH TOKa
3. O0OBbeM MoTOKa, IBMKYIIUNACS BIOJIb JIMHUU TOKA
4. Hepa3pbIBHBII OTOK C POU3BOJIBHOM TpacKTOpUeE
4. TIpoCTBIMHU Ha3bIBAIOTCS TPYOOIPOBOIHI ...
1. oTHOTO MK pa3IMYHBIX CEYeHUI 0e3 OTBETBJICHUH, COeIMHEHHBIE MTOCIIeI0BATEIHHO
2. OJTHOTO CeueHHsI, COCJMHEHHbIE TTapaJlJIeTbHO
3. He coJiepKaIue MECTHBIX COTIPOTUBIICHUI
4. conepxaiue He 60yee 0JJHOrO OTBETBICHUS M COCTUHEHHBIE TIOCIIEIOBATEIBHO
5. JIBmkeHHe MOTOKa Oe3 CBOOOHOM MOBEPXHOCTH HA3BIBACTCA ...
1. TaMMHapHBIM.
2. CTallMOHAPHBIM.
3. HallOpHBIM.
4. TypOyJNEeHTHBIM.
6. Kpurepuii PeliHonbica HCHIOAB3YETCS ISl XapAKTEPUCTUKHA COOTHOLLEHHUS ...
1. KOHBEKTHBHBIX CHJI M CHJI HHEPIIUH.
2. CWJI 1aBJICHUS U CUJI, BBI3BIBAIOIINX KOHBEKTUBHOE YCKOPEHHE.
3. cuJ1, BBI3BIBAIOIIUX KOHBEKTHBHOE YCKOPEHHE, Y CUJI TPEHUSI.
4. cuJ1 MHEepPIUH U CHJI IaBJICHHUS.
7. Kakue ¢pakTopsl CIOCOOCTBYIOT BOSHUKHOBEHHIO IMHEWHBIX ITOTEPh HAropa?
1. BSI3KOCTB )KUJKOCTH
2. Cuiibl TpEHMSI MEXKAY CIOSIMU KUJIKOCTH
3. MecTHblE CONTPOTUBIEHUS
4. Nnuna TpybonpoBoaa
8. Kak HazbpIBaeTcs JBMKEHUE )KUIKOCTH, IPU KOTOPOM B OIIPEIeIEHHOM TOUKe pycia JaBjlIeHue U
CKOpPOCTb HE U3MEHSIOTCS?
1. YcranoBuseecs
2. HeycranoBuBiieecs
3. TypOyneHTHOE yCTaHOBHBILICECS
4. JlamuHapHOE HEYCTaHOBUBIIEECS
9. Kak ompenensiercs 3aBUCUMOCTb KOd(Q(HUIIMEHTAa THAPABINYECKOrO TPEHUA OT YHUcia
Pelinonbpaca?
1. ITo rpaduxy Hukypanze
2. ®opmymnoii Beiicbaxa — Jlapcu
3. ®opmymnoii Ilyazeitns
4. YpaBuenuem bepnynnu
10. Pacxon moToka — 310 ...
1. 00beM KUIKOCTH, MPOTEKAIOIINN 32 €INHUILY BPEMEHH Yepe3 )KUBOE CEUCHHUE.
2. CKOPOCTBb KMJIKOCTH, IPOTEKAIOIIEH Yepe3 KUBOE CEUCHHUE.
3. Hamop KUJIKOCTH, IPOTEKAIOIEH Yepe3 KUBOE CEUECHHUE.
4. 00bEM KHUIKOCTU B TPYOOIIPOBOJIE.
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacniucanue BeOMHApOB U 3aMycy BEOMHAPOB MyOIHUKYIOTCS B AJIEKTPOHHOM KypCe 0 TUCIUTUIMHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJIaM 1Jid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nui ¢ OTrpaHUYEHHBIMH BO3MOXXHOCTSMHU 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUalbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB

Kareropuu oby4aromuxcs

Buasl 1o0MOIHUTENBHBIX OLICHOYHBIX
MaTepuaioB

DopMBbI KOHTPOJISL U OLIEHKHU
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHUsIMH cTyXa

TecThl, TUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPpOC 110 TCPMUHAM

[IpeumymiecTBEHHO yCTHAs
MpoBepKa (MHIAUBUIYATHHO)

C HapylLIEeHUSIMH OIIOPHO-
JIBUTaTEJIBLHOTO alapara

Pewrenne quCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCEMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTAaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, TUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOTHI,
YCTHBIE€ OTBETBI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAFOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajgaamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMH 310POBbA U HUHBAJINI0B

Jns nui ¢ orpaHMYEHHBIMU BO3MOXHOCTSIMHU 3J0POBbS U MHBAJIUJOB IpeaycMaTpUBaETCs
noctynHasi popma npeaocTaBiIeHUs 3a/1aHUi OLIEHOYHBIX CPEJICTB, @ UMEHHO:

CornacoBaHa Ha noptane N2 81383

15



— B IIeYaTHOM (opme;

— B IIeYaTHOU popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJIaHHs BCITYX;

— MPEIOCTaBICHHE 3aaHNUs C UCTIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHWYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydaromHMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HAapyIIeHUsIMU cIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TaIOB.
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