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HaumeHoBaHue 00pa3oBaTeIbHOl mporpaMmbl: TennodHepreTuyeckue cucreMbl M HU(POBBIE TEXHOJIOTHH,
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4 cemecTp — 2,5 yaca
JK3aMeH

KonTpoasb:
9K3aMeH 4 cemectp - 33,5 yaca

Bomxkexkuit 2020



INPOI'PAMMY COCTABWI:
Houent xapenps: TOuTT, k.r.-M.H.,

TOLIEHT %/ M.B. Tpoxumuyk
(I0JDKHOCTB, Y4€HAA CTENEHB, YUCHOE 3BAHHE) 7 (noanmuce) (pacmuQpoBKa MOANHUCH)
3asemyromuii kadpenpoit TOuTT, k.1.H., "’
JOLIEHT L7 AT K M.M.CynraHoB
(Haspanne kadeapsi) — (%émﬁéb) (pacmubpoOBKa MOIHCH)

Pyxosomurens 06pa3oBaTenbHbIX MporpaMM TeIIosHEPreTHIECKHE CHCTEMBI B ITH(POBEIE TEXHO-
norud, MaTennexTyansHas pacnpeaeneHHas SHepreTHKa

Jouent xadenps TOuTT, K.T.H., JOIEHT Z{%_' M.M. CynranoB

(MO/DKHOCTS, Y4EHas CTENEHD, YUeHOe 3BAHHE) (pacmuppoBKa Mo mHcH)

PyxoBomutens 06pazoBaTenbHOM IpOrpaMME I_[mbponme CHCTEMBI YIIPABICHHUA TEXHOJIOTHYECKH-
MH IIpOIeCCaMH

3apenyromuii kagenpon ATII, x.T.4., 10- @ h
LIEHT - N.A. Bonasipe

(MO/DKHOCTS, Y4YeHas CTeNeHb, YUeHOe IBAHHE) (noamucs) (pacmuppoBKa NOAMUCH)

aly/4 ﬂ‘ M.M. CynTanoB
(— f(mﬁlcw (pacmHppoBKa NOANHCH)

COI'JIACOBAHO:

3asenyromuii kageapoit TOuTT
(naspaHHe Kadenpsl)




1. EJIU U 3AJTIAYA OCBOEHU S AUCHUIIJIMHBI
Lesan ocBoOeHMST AUCHUILIMHBI COCTOUT B (DOPMHUPOBAHUH TPECTABICHUN O CYIIECTBYIOIIMX METO/IaX PEIICHUs 3a/1ad THIPOra30InHaMUKH, BOSHUKAO-
IIUX TP MPOSKTUPOBAHUU U IKCITyaTallMy YHEPTETHUECKUX MAIIWH, allllapaToB U YCTPOUCTB.
3agayaMu TUCHHUILINHBI ABJISIOTCS:

- OCBOEHHME METOJIOB PEIICHHs NHKCHEPHBIX 3a7a4;

- (I)OpMy.HI/IpOBKa " pCHICHUC 3a1aul, CBA3AHHBIX C POCKTUPOBAHUCM U 3KCHHyaTaHHeﬁ TUAPAaBINYCCKUX U MTHCBMATUYCCKUX CUCTCM, I'a30-BO3AYIIHBIX U
NapOBOJISTHBIX TPAKTOB SHEPTETUYECKOTO 000PYIOBaHUS;

- ONMCaHUE MPUHLIUIIOB JCHCTBUS M YCTPOUCTB, MPOSKTUPYEMBIX U3JIENUH U 00BEKTOB ¢ 00OCHOBAHUEM MPHUHATHIX TEXHUUYECKUX PELICHUH;

- BBITMIOJTHEHUE TEXHUUYECKUX PACYETOB IO MPOEKTaM, TEXHUYECKOTO aHamn3a ()()EKTUBHOCTH MPOCKTHBIX PEIICHUI;

- OlleHKa WHHOBAIIMOHHOTO MOTCHIIMANA MPOCKTA;

- pa3paboTKa METOANYECKON M TEXHUYECKON JTOKYMEHTAIINH, MPEIIOKCHUN i MEPOTIPUSATHI MO peai3alii pa3pad0TaHHBIX MPOEKTOB U MTPOrPaMM;

- pa3pa60TKa paGOqu IJIAHOB U TCXHUYCCKUX IPOTrpaMMm, IMMOATrOTOBKA OTACIbHBIX Sa,Z[aHI/Iﬁ JJISL HCHOHHHTCHGﬁ;

- cbop, 00paboTKa, aHATU3 U CHCTEMAaTHU3aIUs TEXHUIECKON NHPOPMAIIHH 110 TEME UCCIICIOBaHMs, BRLIOOP METOJUK U CPEACTB PEIICHUS 3a1a4H;

- pa3paboTKa METOAMKH U OpraHU3alys MPOBEACHUS SKCIIEPUMEHTOB U HCIIBITAHUH, aHAIN3 UX PE3yJIbTaTOB;

- MOATOTOBKA TEXHUYECKUX OTYETOB, 0030pOB, MyOIMKAINH 110 pe3yJIbTaTaM BhIITOJHEHHBIX UCCIICIOBAHMIA,

- IOUCK OIITUMAJBbHBIX peH_IeHI/II‘/JI npu CO3JaHUU MPOAYKIHUU C YUYCTOM Tpe60BaHI/II>'I Ka4ueCTBa, HAAC)KHOCTU U CTOMMOCTHU, a4 TAKKC CPOKOB HUCIIOJIHCHUA,
0€30MaCHOCTH KHU3HEACATSILHOCTH M HKOJIOTUIECKON YUCTOTHI;

- obecrieuenue OecriepeOoitHOM paboThI, MPaBUIBHON SKCIUTyaTallud, PEMOHTA U MOAECPHHU3AIMN SHEPTeTUYECKOT0, TETNIOTEXHUYECKOTO U TEXHOJIOTHYe-
CKOT0 000pYZOBaHMsI, MMOATOTOBKAa OOOCHOBAHUN TEXHUYECKOTO TEPEBOOPYKEHHSI, Pa3BUTHS SHEPTrOXO035HCTBA, PEKOHCTPYKIIMA U MOJECPHU3ALNU CHCTEM
YHEPrOCHAOKEHUSI.

dopmupyembie y 00ydaronerocss KOMNeTeHIHH U 3alUIaHWPOBAaHHBIE Pe3yJbTaThl 00yYeHHs] TUCIUTUIMHE, COOTHECCHHBIC ¢ HHANKATOPAMH J10C-

THKEeHHsI KOMIIETEeHIUM:

Koa u HauMeHOBaHMe KOMIIETEH-

Koa n HaumeHoBaHMe HHAUKaATOpa

3amiaHupoBaHHbIE Pe3yabTAThI 00yUeHUS

nun JOCTHKCHHUA KOMIIETCHIINHN
3HATh:
OIIK-3 - OCHOBHBIC ITOHATHA WU METOAblI MAaTEMATHUYCCKOI'O aHaJiu3a, aHAIMTUYECKOH Teo-
Crniocoben JIEMOHCTPHUPOBATh METPHUH U anreOpshl, TUCKPETHOW MaTeMaTUKU, TEOPUH BEPOSTHOCTEH M CTaTUCTH-
MpUMEHEHHE OCHOBHBIX crioco0oB | OIIK-3.2. [TpumensieT 3HaHus Oc- | KH;
IOJIyYEHHU, npeoOpa3oBaHus, | HOB THAPOTa30ANHAMUKH JIS - (pyHIaMeHTaIbHbIC MTOHATHUS, 3aKOHBl U TEOPHH KJIACCHYECKON M COBpe-

TPaHCIIOpTa WU HUCIIOJIB30BAHUA TC-
IUIOThI B TCIIJIOTCXHUUYCCKUX YC-
TaHOBKaxX M CHUCTEMax

PaCUCTOB TCIINIOTCXHUYCCKUX YC-
TaHOBOK M CUCTEM

MEHHOU (PU3UKH B 00JIACTH MEXAHUKH,

- OCHOBHBIE TMOHSTHUS, TEPMUHBI U 3aKOHbl XUMHUHU, COBPEMEHHBIE KOHCT-
PYKIIMOHHBIE MaTEPHUAITbl M UX (PU3UKO-XMMHUYECKUE CBOMCTBA,

- TOCYJJaPCTBEHHYIO CUCTEMY CTaHJAPTU3ALMNU, MEXAYHAPOIHbIE CTAHAAP-
THI.




Koa u HauMeHOBaHMe KOMIIETEH- Koa n HaumeHoBaHMe HHAUKaATOpa 3aﬂHaHI/IPOBaHHbIe PE3yabTaThl Oﬁy‘leﬂﬂfl
107071 JOCTHKCHUHA KOMIICTCHIINH

YMeTh:

-OCYILECTBIIATh aHAJIU3 JAaHHBIX, HEOOXOAUMBIX Ui PELIEHUS MOCTaBICHHbIX
3a/1a4 yMnpaBJICHUs] TEXHUYECKONU CUCTEMOM

- UCIOJB30BaTh B MPAKTUYECKOUN JEATEIIBHOCTH MpaBuia JEJI0BON YCTHOU U

IIUCBMEHHOU peyy;

- paboTaTh ¢ METO/IaMU PELIEHUs] HECTAaHJAPTHBIX 3a/1a4

- IPUMEHATh COBPEMEHHBIE METO/Ibl UCCIIEOBAHUS, TPOBOJUTH TEXHUUECKUE
UCIBITaHUS, OLIEHUBATH PE3YJIbTaThl BBIMIOIHEHHON paboOThI;

- 0OpMIISITh, TIPEACTABNIATh U JTOKJIAIBIBATh PE3yAbTaThl BBIMOJHEHHON pa-
OOTEI;

- IUIAaHUPOBATh M Y4YaCTBOBATh B MPOBEACHHUM IJIAHOBBIX MCHBITAHUU TEXHO-
JIOTUYECKOT0 000pY0OBaHUSI.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOTPAMMBI BO

JlucuuminHa OTHOCUTCS K 9acTH 00s3aTeIbHBIX TUCHIUILIAH OJI0Ka TUCHUIIIMH | 1o HampaBieHuto noarotoBku bakamasp 13.03.01 Temmosneprernka u
TeruioTexHuka (mpoduis: TermnosHepreTnyeckiue CUCTEMBI U ITU(POBBIE TEXHOJIOTUH ).

Hucnunnuna 6a3upyercst Ha TucIMIUInHax: Breicias matematuka, ®usuka, Teopernueckas mexanuka, Mudopmaruka.
PesynbTarel 00yueHus1, IOTy4eHHbIE TIPU OCBOCHUHU AUCIUILINHBI, HEOOXOAMMBI TIPU U3YYCHUU CIEIYIOIINX AUCIUIUINH: «Bogomoaroroska (mpodumns 1)»,
«KotenpHble ycTaHOBKU (TPOQHIIH 1)», TPU BBIOJIHEHUH BBITYCKHON KBATM(PUKAIIMOHHON PaOOTHI.



3. CTPYKTYPA U COAEP) KAHME IUCHUIITIMHBI
3.1. CTpykTypa IMCHHILIHHBI
OO01mmas Tpy10eMKOCTh JUCIUTUTMHBI COCTABIISIET 4 3a4eTHBIX enuHMI, 144 Jaca.

No

/o

Pa3nen nucumIuinHeL.
dopma TpOMEKYTOUHOM aTTe-
CTaluu
(no cemecmpam)

Bcero ua-

COB Ha pa3-

pI(S) ¢

Cemectp

Pacrnipenenenue TpyaoeMKOCTH pa3ziena (B yacax) o BUgam
y4eOHOI pabOThI

KouraktHas

Jlex

Ip

JIa6

KIIP

NKKII

ITA

CP

Kourt-
poJib

CopepxaHue caMOCTOSATEIbHON pa-

00THI
(c ykazanmem Ne ictoynmka 1mo 1. 5.1 u
CTPAHUIL B HEM)

OCHOBHLIG IIOHATUA U onpene-
JIEHUSA TUAPOTa30IMHAMUKH.
CBoiicTBa XUIKOCTEHN U ra3oB.

H3ydeHne TeOpeTH4ecKOro U MpaKkTuie-
CKOTO MaTepuaa;

[1], cTp. 4-15.

[2], cTp. 6-10.

BeinosiHeHHE TOMAIIIHETO 3aaHusl:
[4], No 1.1 - 1.6 cTp. 10-11.

I'mppocratuka

10

V3yueHre TeOPeTHIECKOTO U PaKTHIe-
CKOTO MaTepuaa:

[1], cTp. 15-34.

[2], cTp. 20-28.

BeInoTHEHHE JOMAIITHETO 3a/1aHUS:
[3],Ne 1.1, 1,3, 1.4, 1.6, 1.15,1.25,1.38
[4], Ne 2.1 - 2.7 cTp. 14-15.

OCHOBHBIE 3aKOHBI IBIKECHUS
JKUIKOCTEN

14

I/I3yquHe TCOPETUYCCKOT'O U NPAKTUYC-
CKOro MmarepuaJja:

[1], ctp. 34 -57, 82-93.

BrImmosiHEHHE JOMAIITHETO 3aJaHUs:

[3], N0 2.1,2.3,2.5,2.6,2.10

[4], Ne3.1,3.2 ctp. 21.

I'mapocraTnyeckue conpoTUB-
JIEHUS U pacipeiesieHue CKopo-
CTEH MO CEYEHMIO NMOTOKA NP
JBUKCHHUH KUAKOCTH B TPyOax

14

W3y4yeHue TeopeTHIecKOro U MpaKkTHye-
CKOT0 Marepuana:

[1], ctp. 57-147.

BeInoTHEHHE JOMAIITHETO 3a/1aHUS:

[3], Ne3.2,3.3,3.5-3.9,4.1,5.1-5.5
[4], Ne 4.1, 4.4.,4,7 ctp. 27-28.

JIBH>KEHUE KUJIKOCTH B OTKPbI-
TBIX pyciiax

I/I3yquHe TCOPETUYCCKOT'O U NPAKTUYC-
CKOro MmarepuaJja:

[1], ctp. 159-214.

BI)IHOHHCHI/IC JOMalIHEro 3aaHus:

[3], Ne 6.1 -6.7

Hcreduenune KuIKOCTH U3 OTBEP-

14

W3ydeHne TeopeTH4ecKoTo U MpaKTHIe-




Pacnipenenenue TpymoemMkocTH paszjaena (B yacax) mo Bugam | ComeprkaHue caMOCTOSTEILHOMN pa-
yueOHO paboThI 0OTHBI
¢ ykazanueM Ne UCTOYHHMKA O 1. 5.1 u
KoHrakTHas Kour- | Y

CTPaHULL B HEM)
Jlex | Ilp | JIa6 | KIIP | UKKII | TIA CP poJIb

Pa3nen muclMIUINHEL.

Ne | Popma NpOMEKYTOUHOU aTTe-
/n cTanuu

(no cemecmpam)

Bcero ua-
COB Ha pas-
nen
Cemectp

CTUI M HAaCaJIKOB CKOTO MaTepuaa:

[1], ctp. 105-117.

BhINoHEHNE JOMAIIHETO 3aJaHU:
[3], No 7.1,7.3, 7.5-7.9

[4], Ne 5.1,5.2,5.12 c1p. 44, 47.

M3yueHne TeOpPETUYECKOTO U NPaKTHye-
CKOTO MaTepuana:

9 4 1 2 - — - - 6 - [2], cTp. 159-167.

BbhInoHe e TOMAIITHETO 3a/JaHUS:

[3], Ne 8.1, 8.3, 8.6, 8.9, 8.10.

I'mppaBinnyeckuii pacyer co-
OPYXKEHHI Ha KaHaIax

N3ydeHne TeopeTHIeCKOro U MpaKTHIe-
CKOro Mmarepuasa:

8 | OunbTpanus 8 4 1 1 - - - - 6 - [2], cp. 190-220.

BrInoHeHNE JOMAIITHETO 3aaHN:

[3], N0 9.3-9.8

M3yueHne TeopeTHIECKOro 1 MpaKkTHye-
CKOro MmarepuaJja:

Bo3spnelicTBue moroka u TBEpAOro [2], cTp. 225-232.

Tena BrlnosiHeHue 1oMalIHero 3a/1aHus:

[3], Ne 10.1-10.5.

H3yueHne TeOpeTUYECKOro U NPaKTHye-
CKOTO MaTepuana:

8 4 1 1 - - - - 6 - [2], cTp. 256-278.

BEITIONTHEHHE IOMAIIHETO 3a1aHHUS:

[3], Ne 12.1-12.6

I'mapaBnuueckoe MoaenupoBa-
HHUC

10

4 B B B B B 2,5 . 335 OK3aMeH MPOBOAMTCS B YCTHOH (popme 1o

DK3aMeH 36
OuieTaM COTJIACHO MPOrpaMMe dK3aMeHa

Hmozo 3a cemecmp 144 16 |16 |16 - - 2,5 60 33,5

Hpumevanue:Jlek — nexuuu; Ilp — npakrtuueckue 3anarusi; Jlab — maGoparopusie padotsl; KIIP — ayauropHble KOHCYIbTallMU MO KYPCOBBIM IPOEK-
tam/pabdoram; MKKII — uaAMBHyabHBIE KOHCYIBTAIIMHU 110 KYPCOBBIM ITpoekTam/paboram; I1A — nmpomexxyrounas arrectanus;, CP — camocrositenpHas pa-
6ota CTY/ICHTA.




3.2.KpaTkoe coaep:kaHue pa3iejaoB

1. OcHosHble noHamus u onpedenenus 2uopozazodunamuxu. Ceolicmea HcuoKocmel u 2a308.

OcCHOBHBIE MOHATHS U onpeneneHus ruaporazoaniaMuku. [Ipeamer neenenoanus. [moTHOCTS,
BSI3KOCTb, COKUMAEMOCTb, TEMIIEPATYPHOE PACIIUPEHUE, TOBEPXHOCTHOE HATSKEHUE, KATMIUIPHBIN
3¢ deKT, BCIeHNBAEMOCTh, HCTIAPSIEMOCTh, PACTBOPUMOCThH T'a30B.

2. l'uopocmamuka

I'mapocratudeckoe paBiaeHue. Cuiia CyMMapHOIO JABJICHUS Ha IUIOCKME MOBEpXHOCTH. Cuiia

CYMMAapHOT0 JIaBJICHUs Ha LIMJIMHJIPUYECKUE TOBEPXHOCTU. 3aKOH ApXUMeE/Ia U €ro MPUIIOKEHUE.
3. OcHogHble 3aKOHbL Q8UIHCEHUSL HCUOKOCHEU

OCHOBHBIE NIOHATUA O JBUKEHUHU JKUJIKOCTH. YpaBHEHHE MOCTOSHCTBA pacxoaa. Buasl nBuke-
HUS JKUJIKOCTEH U Ta30B. Y CTAHOBUBILEECS U HEYCTAHOBUBIIIEECS, PABHOMEPHOE U HEPABHOMEPHOE,
HANopHOe M Oe3HanopHOe, MOTEHIIMATLHOE U BUXPEBOE, JAMUHAPHOE U TypOyJIeHTHOE. Y paBHEHUE
bepHymm i sneMeHTapHOM CTPYHMKU MICAIBbHOM JKUIKOCTH. Pemenue 3a1a4 ruipOMEXaHuKy Ha
ocHOBe Teopun nonodus. [lpusenenue cucremsl quddepeHaTbHbIX YpaBHEHUIN THAPOMEXaHUKN
Kk Oe3pasmepHoMy BHy. KpuTepuu rupomMexaHndeckoro mojgoousi. Y paBHeHue bepHyu st mo-
TOKa peaIbHOM KUIKOCTH.

4. ['uopocmamuyeckue conpomugieHus u pacnpeoeienue cKopocmel no cedenuo nomoKa npu

O0BUIICEHUU HCUOKOCMU 8 MPYDAX

Pacuer umxenepHsix cuctem. Pacuer TpybomnpoBosoB. MeTorka pacdera IpoCcThIX TPyOorpo-
BO/10B. MeTo/iMKa pacyeTa CIIOKHBIX TPyOOIPOBOIOB. AHATMTUYECKUE U TpadruecKre METO/IbI PELeHHs 337124 110
pacuery TpyOorpoBOIHBIX cricTeM. [ loTepy Haropa Ha TpeHue 1o yTHHE TpyOoonpoBoza. Pacrpenenenye ckopocTeit
TI0 CEUEHHIO MOTOKA. [ MipaBiIMuecKkuii pacyeT HaMmopHbIX TPyOONnpoBo10B.MecTHbIE TOTEPH HAmopa B
tybax. KaBuTtamus. Tuapasnuueckuii yaap B Tpybax. ®opmyna XKykosckoro. [Ipsamoit u Henps-
MOM TUApaBINYECKU yaap. MeToabl MpeaoTBpALCHHUS THAPABINYECKUX YAAPOB.

3. [lsusrcenue sHcuOKOCmU 8 OMKPLIMbIX PYCLAX

®opmymna [le3n. Dopmynsl ms onpeaenenus kodpdurmenta [lle3u. OcHOBHBIE 3aBUCHMOCTH
JUISl TUIPABIMYECKOr0 pacuera KaHanoB. dopma monepeyHoro cedyeHus KaHaiua. ['mapaBnuueckue
pacyeThl KaHAJIOB 3aMKHYTOT'0 ceueHusl. Pacripeenenne ckopocTell B KaHallax.

6.lcmeueHnue scudkocmu u3 omeepcmuil U Hacaokos

Hcredenne XUIKOCTH U3 MaJbIX OTBEPCTUN B TOHKOHM CTEHKE cocyna B atMocdepy. Ucreuenue
JKUJKOCTH U3 00X oTBepcTHil B atmochepy. Mcreuenue non ypoBens. Mcreuenne 3 Hacas-
KOB, U3-TI0/] IIIUTA.

7. l'uopasnuieckutl pacuem coopyiceHuti Ha Kanaiax

MecTHBIE COTIPOTUBIICHUS B OTKPBITHIX pyciax. Pemerku. Bogocnusel. BousiHnue 60koBoro cxa-

THUS U 3aTOIJICHUS BOJIOCIMBOB. Bo/ioMepHbIe TOTKH.
8. Qunbmpayus

OcHoBuble nousaTus. Koapdunuent bunprpanuu. JlamunapHas v TypOyneHTHas (UIbTpaIUs.

IIpuTOK rPYHTOBOM BOJBI K COOPYKECHUSM.
9. Bo3oeticmsue nomoxa u meepoo2o mena

Jasnenue nmotoka Ha nperpany. ConpoTusieHue Ten B xkuakoctu. O0tekanue mapa. ['uapasiu-

yecKasi KpyIHOCTb.

10. I'uopasnuueckoe modenuposanue
['unpaBnuyeckoe mogodue. MoaenupoBanue TEUSHU B HAIMIOPHBIX TpyOompoBoaax. Moaenupo-
BaHHME PABHOMEPHBIX TEUEHUN B OTKPBITHIX HEPA3MBIBAEMBIX pyCliax.

3.3. TeMbI NpaKTHYECKUX 3aHATHI

1. Pacuer OCHOBHBIX CBOMCTB XKHUIAKOCTH (2 yaca).

2. Pacuer npouecca paciblIMBaHUs XKUIKOCTH (2 yaca).

3. TloctpoeHue sHEPreTHUECKUX JIMHUM MOTOKA C YUETOM MOTEPh M0 JUTMHE U B MECTHBIX COMPOTHB-
neHusx (2 gaca).

4. Onrtumuzanus yria packpeitus auddysopa (2 gaca).

Pacuer npocroro Tpybonposoza (1 gac).

6. IlpodummupoBanue coma (2 gaca).

e



7. TlomydyeHue uncen mogo0us METOAOM aHAIM3a Pa3MEPHOCTEH HA OCHOBAaHUH T - TEOPEMBI.

YpaBHeHue mogoous (2 gaca).

I'uapaBnuueckue moTepu U NPUHIMIBI UX pacueTa (1 gac).

9. OcHOBHOE ypaBHeHHE TUIpOoCcTaTUKU. OnpeiesieHue CUiIbl JaBJICHUS Ha MJIOCKUE U KPUBOJIH-
HelHble cTeHku (1 Jac).

10. OTHOCHTENBHBIN MOKOM xuaAKOCTH (1 "ac).

@

3.4. Tembl 1a00paTOPHBIX PadoT

1. BrogHoe 3anstue.Onucanue ruapocrenaa ['C. M3mepeHue cKopocTeil NBUKEHUS KUIKOCTH.
Ornpezenenne 3aBUCUMOCTH BSI3KOCTH BOJIbI 3aBUCUT OT €€ TeMIlepaTyphl (4 yaca).

2. U3mepeHue CTaTUYECKOTO JaBICHUS >KUIKOCTH B IJIABHO CYKAIOIIUMXCS W PACIIUPSIONINXCS
TpyOax. MccnenoBanue peKMMOB TEUSHHS KHUIKOCTH (4 daca).

3. Onpenenenve o0JacTU COMPOTHUBIICHHUS, KOTOPOE COOTBETCTBYET TYpOyJE€HTHOMY TEUYEHHIO
KUAKOCTU. J[BIKEHUE )KUAKOCTH B TPyOe MEepeMEHHOro cedeHus. [ uapaBinyeckue moTepu Mpu JBU-
JKEHUU BSI3KOM JKUIKOCTH. (4 4aca).

4. VcTeueHue XKUIKOCTU Yepe3 KPYIyioe, KBaJpaTHOE U TpeyroibHoe oTBepcTue. Mcreuenue xu-
KOCTH M3 BHEIIHEro LWJIMHIPUYECKOTO Hacajaka. McTeueHue >KMIKOCTH U3 BHEIIHErO CY>KaIoLIero
Hacajka. MccnenoBanue mpoliecca UCTEUEHHUS JKUJIKOCTU Yyepe3 OTBepCTHs U Hacaaku. KaBurtanus B
MOTOKE XKUAKOCTH (4 Jaca).

3.5.PTP
Y4eOHBIM MIaHOM HE IMPEAYCMOTPEHBI.

3.6. TeMmaTnka KypCcOBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoit  mpoekt/kypcoBass  paboTra  y4eOHBIM  IJJAHOM  HE  MPETyCMOTPEHBI.



3.7. CooTBeTcTBHE Pa3/1e/iOB AUCUHUILIHHBI H (OPMHUPYEMBIX B HUX KOMIIeTeHIHI1

Howmep u HamMeHOBaHUE Pe3yIbTaTOB 00pa30BaHUS Wupexc
DopMBI KOHTPOIIS
10 TUCLUILINHE KOMIIE-
(B COOTBETCTBUH C pa3aesioM 3) TEHIUHU 1 2 3 4 6 9 10111
3HaTh:
OCHOBHBIC MOHSITHS M METOIBl MAaTeMaTHYECKOIO
aHaiM3a, AHAIUTHYECKOW TEOMETPUM MU aireoOpsl, OITK-3.2 X Tect «Kpaesble ycnorst nipu pertieHuu 3ama4 I T
JUCKPETHON MaTeMaTHKH, TEOPUU BEPOSITHOCTEH U o
CTaTUCTHUKU
q)yﬂﬂamemanbﬂme NOHATHSA, 3aKOHBI M Teopuu | OIIK-3.2. . .
N . Kontponbnas pabora «CBoiicTBa )KHIKOCTEH
KJIACCHYECKOM M COBpEMEHHOW (DM3UKK B 00JacTH X U LA30B
MEXaHUKU
OCHOBHBIE TIOHSITHSI, TEPMHUHBI W 3aKOHBI XUMUH,
COBPEMEHHBIE KOHCTPYKIIMOHHBIE MaTepwansl U ux | OIIK-3.2. X JlabopaTopnas pabota Nel
(PU3UKO-XMMHUYIECKHIE CBOWCTBA
OIIK-3.2. Tect «PacueT gaBieHus KUAKOCTH Ha TBEP-
TOCYAapCTBEHHYIO CHUCTEMY CTaHAAPTHU3AINH, MEX-
JIbIe TIOBEPXHOCTH
JIYHAPOJIHBIE CTaHIAPTHI
YMerh: .
OCYIIECTBJIATh aHAIM3 JNaHHBIX, HEOOXOAMMBIX 1 | OITK-3.2.
pelIeHUs MOCTaBJICHHBIX 33/1au yIPaBICHUS TEXHU- X JlabopaTopnast pabota Ne2
YEeCKOH CHCTEMOM
. Tect «Tedenrie ra3oB Mo KaHATIAM TEPEMEHHOTO Ceye-
HCIOJIb30BaTh B MPAKTHUYECKOM NEATENbHOCTH Ipa-
N Ny N OIIK-3.2. HUSDY
BUJIA IEJIOBOM YCTHOM M MUCbMEHHOM peun
11K-3.2. KontponbHas pabdora «ludpepeHimansHoe ypas-
paboTaTh ¢ METOJAMH PEUICHUS HECTAHIAPTHBIX 0 3 P P Sl
X HEHHe HEPa3PbIBHOCTID)
3aJa4
NPUMCHATh COBPEMEHHEIC METOIBI HCCIICIOBaHUS
P P A A ’ KonTtpoasHas padora «Koshdumuent punpt-
MIPOBOJUTHh TEXHUYECKUE HCIBITaHUsA, oleHmBath | OITK-3.2. ALY
Pe3yNbTATHI BHITTOJHEHHOW PabOTHI p
OMOPMIIATH, HPEJACTABIAT, U NOKJIAABIBATh pe3yib- | OITK-3.2.
bop » IPeAC] A pesy X JlaGopatopnast padota Ne3
TaThl BBHITIOJTHEHHON PabOTHI
IUITAHUPOBATH M YJ4aCTBOBATH B IIPOBEACHHUHM IIAHO-
p ol P OIIK-3.2. X JlabopaTopras paborta Ned
BBIX UCITBITAHUN TEXHOJIOTHYECKOTO 000y IOBaHUS.
Bcezo uacoes na pazoen oucyuniumvl 36
p " 14 (10|14 | 14 14 8 | 8

(6 coomeemcmeuu ¢ n.3.1)




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE MATEPHUAJIbI
JJIA TEKYIHEI'O KOHTPOJIA YCIIEBAEMOCTH U ITPOMEXYTOYHOU
ATTECTAIIMHA 11O JTUCHHUTIJIMHE

4.1. Texkyumuii KOHTPOJIb YCIIEBAEMOCTH I10 IUCHMILIMHE:

— TECTBI:
1. Tect «Kpaesble ycroBus npy perennu 3aqa4 [T
2. Tect «Pacuet naBieHHs KUJIKOCTH HA TBEPJIbIE TOBEPXHOCTH))
3. Tecr «TeueHue ra3oB 1o KaHaIaM IEPEMEHHOTO CEUEHUSD)
— KOHTPOJIbHBIE PAOOTHI:
1. KonrponbsHas pabota «CBONCTBA )KUIKOCTEH U ra30B»
2. Konrponbnas padota «/luddepenimansaoe ypaBHeHHE HEPa3phIBHOCTH
3. KonrponsHas padora «KorpduueHT GuiabTparum»
— 3amuTa JabopaTOpHBIX padoT.

bannbHO-peUTHHTOBAs CTPYKTYpa AUCUUILINHBI SBIISECTCS MPUIOKEHUEM A.

4.2. [Ipome:kyTOUHAS aTTeCTANMS MO JMCHUIINHE (YACTH IUCHUIINHBI):

DK3aMeH.
OneHka ompeaensercs B COOTBETCTBUM ¢ [lomoskeHreM 0 OauTbHO-PEHTHHTOBOM CHUCTEME IS
ctyaentoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOMN COCTABIISIFOIINX.

Ipumeyanue: OnieHOUHBIE MAaTEPUAIIBI 110 AUCUUIUIMHE TPUBEACHBI B (POHIE OIEHOYHBIX MaTe-
puanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHME JUCIUITJINHbI
5.1. lleyaTHble ¥ JJTIEKTPOHHbIE U3IAHUS:

1. T'uapaBauka, rHAPOMAIIMHBLI U THAPONPHUBOABI : YYeOHUK sl CTYJAeHTOB BTY30B / T.
M. Bamra [u ap.]. - 2-e u3z., nepepad. - pernp. BocupousBeaenue u3a. 1982 r. - M. : Anbsnc, 2013.
-423 c.

2. Moprysos, K. II. Tunpasnuka [Onexkrponnsii pecypc] : yuebnuk / K. II. MoryHoB. -
OJIEKTPOH.  TEKCTOBbIE  JlaH. — CI1e. : Jlams, 2014. - 288 c¢. - URL:
https://e.lanbook.com/reader/book/51930/#1

3. IIpumepsl pacuyeToB MO rHAPABJIUKE : yueO. MOCOOHE ISl CTPOUTEIBHBIX CIICIIMAIbHOCTEN
By30B / A. JI. Anbtinyns [u np.] ; mon pen. A. [I. AnbTinymst. - penp. BocrpousBeaeHue u3a. 1976 r.
- M. : Anpsnc, 2013. - 255 c.

4. Craposepos, B. B. ['unporazogunamuxka : yue6. nocodue / B. B. Ctaposepos, JI. B. Poro-
Ba, JI. B. CtapoBeposa. - Bommkckuit : @uman [OYBIIO "M9U (TY)" B r. Boxckowm, 2009. - 73 c.

5.2 JIuueH3uoHHOE M CBOOOIHO PAacpPoCTPaHsieMoe MPOrPaMMHoOe odecrnevyeHue:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UHTepHeT-pecypchbl, BKIWYas NpodeccnoHaabHble 0a3bl JaHHBIX U MH(OPMAILMOHHBIE
CIIPaBOYHbIE CHCTEMBI:
Yuusepcurerckas uHpopmanuonnas cucrema «POCCHUS» https://uisrussia.msu.ru
CnpaBouHo-nipaBoBas cuctema «KoHcynprant+» http://www.consultant-urist.ru
CrpaBouHo-nipaBoBasi cucteMa «l apanT» http://www.garant.ru
bazaganneix Web of Science https://apps.webofknowledge.com/
baza nanubix Scopushttps://www.scopus.com
[Toptan oTKpeITBIX HaHHBIX Poccuiickoit @enepanuu https://data.gov.ru



baza oTkpeITBIX gaHHBIX ~MuHHMCTEpCTBA TpyJa M COUMAIbHOM  3amuThl PO
https://rosmintrud.ru/opendata

baza nannbeix Hayunoii snekrponnoii 6ubimoreku eLIBRARY.RU https://elibrary.ru/

baza nanHbIX npodeccroHaIbHBIX CTaHAApPTOB MHUHHCTEPCTBA TPY/a U COLUAIBHOM 3aIIUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

Bba3el nanapIx MUHHCTEPCTBA SKOHOMHUYECKOTO pa3BuTus PO http://www.economy.gov.ru

baza otkpsIThIX manHbix Pochuamonutopunra http:// www.fedsfm.ru/opendata

OnextpoHHas 6a3a nannex «M3narensctBo Jlanby» https://e.lanbook.com

@OenepanbHasg rocyaapcTBeHHass HMHQoOpMaloHHas cuctema «HaruoHanabHas 3JI€KTpOHHAs
oubmuoreka» https://H30.pd

HanmonansHeIi mopTan onnaitH o0ydenust «OTkpbIiToe oOpa3zoBanue» https://openedu.ru

DnekrponHas 6a3a nanubix "Polpred.com O630p CMU"https://www.polpred.com

Odummanpapiii cadT deaepaqbHOrO areHTCTBA MO0 TEXHUYECKOMY PETYJIMPOBAHUIO U METPO-
noruu http://protect.gost.ru/

OnektponHas oudimoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCLHHUITJIMHBbI

JIeKIIMOHHBIE U MPAKTUYECKUE 3aHATHS MPOBOIATCS B YUEOHBIX ayAMTOPHUAX, CHAOKEHHBIX
o0opysoBaHuEM Ui MOKa3a o0ydaroluX MaTepuaioB, CPEICTBAMU 3BYKOBOCIIPOU3BEACHHUS, J1OC-
KOI ayTuTOpHOI, 000pyJOBaHUEM ISl MPEACTABICHUS MPE3eHTAUUH (TU1a3MeHHas aHelb, epco-
HaJbHBIN KOMITBIOTED).

JlaGopaTopHble 3aHATHUS MPOBOAATCA B 1abopaTopuu «I HAPOMEXaHUKUY», CHAOKECHHOM:

- YHUBEpPCAJIbHBIM THAPOCTEHIOM, pa3paboTaHHbIM B KyiObIlIeBCKOM aBHAIlMOHHOM HHCTHU-
Tyre Ha Kadeape «TernoTexHUKa M TEIJIOBBIE JBUTATENIN» COBMECTHO C OTPACIEBOM HAay4HO-
rccienaoBarenbekoit 1adoparopueit Ne 9 . [To ruapocTeHay MOTydeHO aBTOPCKOE CBUACTEIHCTBO No
521488, aBTopsl: Mepkynos A.Il., Hlep6ak B.b,

- TUJPABIMYECKUM JIOTKOM, pa3padoTaHHbIM B prmrasie MOU B 1. Bomkckom.



IIpunoxenne A

BAJLJIbHO-PEMTUHI'OBASI CTPYKTYPA JUCHUILINHBI
['uaporazoauHaMuka

(Ha3BaHHE AMCIUILIUHBI )

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHH TEKYIIEr0 KOHTPOJISI YCIIEBA€MOCTH 10 JUCHHUILIIMHE:
KM-1 Tect «Kpaesbie ycroust pu pertieHr 3amad I T D

KM-2 KonTponpHas pabora «CBOMCTBA KUAKOCTEH U Ta30B)

KM-3 3anmra 1aboparopHoii pabotsl Nel

KM4 Tect «Pacuer naBieHUs )KUIKOCTH HA TBEPABIC MOBEPXHOCTHY
KM-5 3armmra 1abopaTtopHoii padboTh! Ne2

KM-6 Tect «Tedenrie ra3oB M0 KaHATIAM TIEPEMEHHOTO CEHEHISD)

KM-7 KonTtponbHast pabota «ludepeHimansHoe ypaBHeHHE Hepa3phIBHOCTID
KM-8 KonTtponsHas padora «KoahdummeHT pumbTpaumy

KM-9 3ammra labopaTtopHoi padoTh! Ne3
KM-10 3anmra 1aboparopHoii paboTsr Ned

Bua npoMekyTo4HOI aTTecTAlMM — SK3aMEH.

TpynoeMKOCTb TUCIUILIUHEI = 4 3.€.

Howmep Pa3nen qucuuIuMHeL Unnekc|KM-1 |KM-2 [KM-3 [KM-4 |KM-5 |KM-6 [KM-7 |KM-8 | KM-9 [KM-10| Ox3amen
pazzena KM:
OcHOBHbBIE MOHITHS U OIpeaese-
HHS rujaporasoanHamMuku. CBoii-
1 Aporasost + |+ +

CTBa )KUIKOCTEH U ra3oB.

2 T'uapocratuka + +
OCHOBHBIE 3aKOHBI JIBUKECHUS

3 g 8 + |+ +
JKUIAKOCTEH

T'uapocTaTuuecKre COMpOTHBIIE-
4 HUS U pacnpe/iesieHle CKOpoCTei

+ |+ |+ +
IO CEYEHUIO TTOTOKA TP JIBHKE-
HHUH XHUIKOCTH B TpyOax

BIDKCHUE JKUIKOCTH B OTKPBITBIX

5 |A A P ]+ |+
pycaax

6 HcreueHne KUIKOCTH U3 OTBEP- i
CTHH M HACaJKOB

7 T'uapasnuueckuit pacder coopy- n
JKCHHUH Ha KaHAIax

8 Ounprparys +

9 Bo3zneiicTBre noToka u TBEpAOTO n
Tena

10 | TuapaBnuueckoe MOJEITHMPOBAHHE +

Munumansseii 6amrza KM | 4 4 2 4 4 2 4 4 6 6 20

MakcuManbHbii 6amn 3a KM | 6 6 4 6 6 4 6 6 8 8 40




MuHHCTEPCTBO HAYKH M BbicLIero odopasosanus P®
DenepajibHOE TOCYyIapPCTBEHHOE OI0sKeTHOE 00pa30BaTeIbHOE YUpeKIeHne
BbICILIEr0 00pa30BaHuA
«HaunoHaJbHBIN HCCIEA0BATEIbCKHI YHUBepcuTeT « MW

dumana OI'bBOY BO «HNY «MDHU» B r. Borakckom

Hanpasnenue noarorosku: 13.03.01 TensiodHepreTnka u TemJI0TeXHNKA

HaumenoBanue 06p330BaTeJ'II)HOI7[ NnporpaMmmaI: Ten.ﬂoanepreTl/lqecm/le CUCTEMbI H
III/I(l)pOBLIe TEXHOJO0I'MH, I’IHTeJIJIeKTyaJ’IbHaH pacnpeacjicHHast JHEPreTuKka, Hml)ponble
CUCTEMBI YIIPABJCHUA TEXHOJIOIHICCKUMHU IpoueccCaMu

YpoBeHnb 00pa3oBaHus: 0aKajaBpuar

dopma 00yueHusi: oUHAasI

OIIeHO‘IHbIe MaTepUuaJibl IO TUCHUILIMHE

B51.0.15 I'maporazoguHaMuKa

Bosxkexnid 2020



OneHouHble MaTepHalibl IO JAWCHUIUIMHE T[IPEIHA3HAYEHBl JJIs OLEHKU: JOCTHIKEHMS
oOyJaromuMHUCs  3aIUIAHUPOBAHHBIX  PE3yJNbTaTOB  OOydYeHHMS 1O JMCHUIUIMHE, JTama
(bopMUpOBaHUS 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN U YPOBHS OCBOCHHUS AUCIUTUINHBIL.

OneHouHble MaTepualibl M0 AUCLMILIMHE BKIIOYAKOT OLEHOYHBIE CPEACTBA JJISl IPOBEACHUS
MEpPOTIPUATHI TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTalUH.

OneHovHbIE CpelncTBa ISl OLEHKH 3aIUIAHMPOBAHHBIX PE3YJIbTAaTOB OOYYEHHS 110
JUCLMIUIMHE, COOTHECEHHBIX C MHIUKATOPaMU JOCTH)KEHUSI KOMIIETEHLIUHI:

Konasr
WHJIUKATOPO
3arTaHUpPOBAHHBIC PE3YJABTATH 00YUCHHS B

0 TUCITATIIINHE JOCTHKCHHU
i
KOMTIISTEHI]
15971

O1ieHOYHOE CPESICTBO
(TUII 1 HAMEHOBAHUE)

3HATH:

OCHOBHBIE IIOHATHS W METOJBl MaTEMaTHYECKOTO
aHaJlM3a, AHAINTUYECKOM TeoMEeTpuru | airedpsl,
JUCKPETHOM MaTeMaTUKH, TEOPUU BEPOSTHOCTEN H

Tect «Kpaesble ycrnoBrs ipr
OIIK-3.2 peennn 3ana4 I T /1»

CTAaTUCTUKU

(GyHIaMeHTalIbHbIE TOHSTHS, 3aKOHbl M TEOPHUH KonTponbhas pabora
KJIACCUYECKOW W COBPEMEHHOW (U3MKU B 00JIaCTH OIlK-3.2 «CBOICTBA )KXUAKOCTEN U
MEXaHUKHU ra30oB

OCHOBHBIC TIIOHATHA, TCPMUHBI W 3aKOHbBI XWUMHH,

COBPEMEHHBIE KOHCTPYKIMOHHBIE MATEpUAIBl U HUX OIlIK-3.2 Jlaboparopnast pabora Nel

@HSHKO-XHMI/I‘IGCKI/IC CBOMCTBaA

Tect «Pacuer naBiaeHus

roCyJIapCTBEHHYIO CUCTEMY CTaHJapTH3AIINH, OIIK-3.2 XKHUJKOCTH Ha TBEPJIbIS
MEXTyHapOIHBIC CTaHIAPTHI MTOBEPXHOCTH»

YMmerh:

OCYIIECTBJISATh aHAIN3 JaHHBIX, HEOOXOJAMMBIX IS

peleHuss  TMOCTaBJICHHBIX  3aJad  yIpaBJICHUS OIlIK-3.2 Jlaboparopnas pabora No2
TEXHUYECKOM CUCTEMOM

Tect «TedeHne ra3oB 110
HCTIONB30BATE B HpilKTquCKOfI JIEATENBHOCTH OIIK-3.2 KaHayIaM ITePEeMEHHOTO
IpaBuJjia JCJIOBOM YCTHOW U TMCBMEHHOHW peun CEYCHISD»

KontponbHas padota
paboTath C METOJJaMH PEIICHUSI HECTaHIaPTHBIX OIIK-3.2 «JluhdepeHtmansHoe
3a71a4 ypaBHEHHE HEPA3PHIBHOCTID
MPUMEHATh COBPEMEHHBIE METOJbl HCCIIEeI0OBaHUSA, KonTpomnbnas pabota
MPOBOJIUTh TEXHUYECKHE UCIBITAHHS, OIICHUBATh OIIK-3.2 «Koadpumment
pe3yabTaThl BHITOJTHEHHON PabOThI bunbTpanun

O(I)OpMJ'IﬂTB, npeaAcCTaBJIATb u JOKJIaabIBaTh

. OIlK-3.2 JlaGopatopHnas paborta Ne3
pE3yNbTaThl BBIMOJIHEHHON paboThI

IUIAHUPOBATh U y4aCTBOBATh B IIPOBEICHUH
IIJIAHOBBIX UCIIBITAHUN TEXHOJIOTUYECKOTO OIIK-3.2 JlaGopatopHnas pabota Ne4
000pyIOBaHUSI.

Coaepixkanue oneHo4HbIX cpeacts. lllkana u kpuTepun oneHNBaHUA

Tect «Kpaesbie ycnoBusi npu pernenus 3aga4 I'T/1»
2




Tect cocrout U3 6 Bonpocos. Bpems BBINOIHEHUS 5 MUHYT.
IIpumep BapuanTa Tecra:

1. YkaxkuTe METObI PELLICHUS] MH)KEHEPHBIX 3a/1a4M U JaiiTe aHaIU3 KaKI0MYy METOY:

- AQHAIUTUYECKUN METOJ, IKCIIEPUMEHTANbHBIA METOJ, TpadUUeCKUil METOJ, YHCICHHBIN
METO/1, METOJ TEOPUHU II0100MSI, METO/T AIEKTPOTUAPABINUECKON aHAJIOTHUH;

- DKCHEPUMEHTAJbHbIA METOJl, TpaUUecKuil METOoJ, METOJ TEOpUU NOoJ00us, METO.]
ANEKTPOTHUIPABINYECKON aHAJIOTHUH;

- QHAIUTUYECKUI MeToJ, IpaduyecKuil METOJl, YHMCIEHHBIM METOJA, METOJ TEOPHH
rnogoous;

- rpaduyeckwii METOJ, UHWCIEHHBIH METOJ, METOJ TEOpHH TMOoJ00us, METox
ANEKTPOTHUIPABINYECKON aHAJIOTHH;

- AHAMTUYECKUH METOJ, DKCIEPUMEHTAJBHBIM METOJ METOJ AJIEKTPOrUAPABIHYECKON
AQHAJIOTUU.

2. Cpennss CKOpOCTb OTOKa V orpeaenseTcs mo Gopmyiie):

1) V=Qlw;
2) V=QIt;
3) V=olt.

3. JIBmwkeHWe KHJIKOCTH, IMPH KOTOPOM B JaHHOW TOYKE pyciia JaBJICHUE U CKOPOCTh HE
HU3MCHAIOTCSA BO BPpEMCHU, Ha3bIBACTCA .

1) HeyCTaHOBHMBIIUMCS;
2) JTaMHUHAPHBIM;

3) TypOyJIECHTHBIM;

4) yCTaHOBHBIIHUMCS.

4, dopmyna V=Ff1(X,y,z,t) onuceIBacT IBHKEHUE KUIKOCTH:

1) ycranoBuBIIEecs;
2) HEeyCTaHOBHUBIIICECS;
3) TypOyiIeHTHOE;

4) naMHHApHOE.

5. Uro Takoe )XMBO€E CeUeHHE ®7
1) cedeHue, KOTOpOE NEPIICHINKYISIPHO B KAKJIONU TOUKE CKOPOCTH YaCTHUIl TIOTOKA
JKUIKOCTH,
2) cedeHne, KOTOPOe MapaljieIbHO B KaXJI0W TOYKE CKOPOCTH YaCTHI] TOTOKA
JKUIKOCTH,
3) cedeHue, KOTOPOE PACIIOJIOKEHO MO 45 © K MOTOKY KUAKOCTH.
6. Kakue yacTHuIIbl )KMIKOCTH HUCIIBITBIBAIOT HAaUOOJIbIIIee HAIIPSHKECHUE CKATHS OT
JEHCTBUS THIPOCTATUYECKOTO JIaBJICHUs?
1) HaxoasIMeECs Ha JIHE pe3epByapa;
2) HaxofsImuecs Ha CBOOOHOM MOBEPXHOCTH;
3) Haxopsmuecs: y O0KOBBIX CTEHOK pe3epByapa;
4) HaxoAIIMECs B LIEHTPE TSKECTH PACCMATPUBAEMOTO 00beMa KHUAKOCTH.

[1o pe3ynbTaram TeCTUPOBAHUSI BHICTABIISIETCS:
— 6" 6anna, eciu IPaBHILHO BHITIONHEHO He MeHee 90% 3a1aHuii.
— 5" Ganna, ec MPaBUIIBHO BHIIOIHEHO He MeHee 80% 3a1aHMuil;
— 4™ Gamn, ecnu MPaBUIILHO BBIMOJHEHO He MeHee 50% 3amanuil.

KonTtpoabHas padora «CBoiicTBa JKHIAKOCTEH U ra3oB»
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KonTpomnsHas paboTta coaepxut 4 3anaun. Bpems BoIoJIHEHUS 45 MUHYT.
[Tpumep BapraHTa KOHTPOJIBbHOW PaOOTHI:

1.1. OObsicHUTE PUPOY CHII BA3KOCTH B JKHUIKOCTSAX M razax. ChenaiiTe CpaBHUTEIBHYIO
OILICHKY TEKYUYECTH BOJbI U BO3]lyXa, TeMIepaTypa kotopbix 7' =293 K.

1.2. OObsicHHTE XapaKTep M3MEHEHUS TUHAMHUYECKOH BS3KOCTH (/i) U KameabHBIX
HEeC)KUMAeMbIX Jkuakocteit, eciu T/To > 1. Vcnons3yst ammupuueckyio Gopmyny wluo = (7/To)",
ONPEENNTh U3MEHEHNE JUHAMUYECKOM BSI3KOCTH BO3/yXa MPU YBEJIIMYEHUH €0 TEMIIEpaTyphl B 3
paza (T/To = 3).

[Ipunsate 3nauenne 7o =114 K; n=0,75.

1.3. ®opmymna, nomydeHHass CTOKCOM, MO3BOJISIET ONPEACTUTh JMHAMHYECKYIO BSA3KOCTH [

IUTs citydasi OOTeKaHUs apa BSI3KOH KHUIKOCTBIO:
p= Erzg(po —p).
9 u

Onpenenuts 3HaYEHUE K ISl KUAKOCTU C TUIOTHOCTBIO p = 800 Kr/M°, eci B Heit 0e3
BpAIIEHNUs OMyCKaeTcs CTambHOM mapuk (po = 7 800 kr/mM°) pagmycoMm I = 3 MM ¢ MOCTOSHHO#
ckopocThio U = 0,1 M/c.

1.4. OueHuTs BpemMs oceJaHus C MOCTOSTHHONW CKOPOCTHIO YIOJIbHOM MBI B OYHKEpe
BeIcOTOM h = 4,2 M 1pu AaBieHun cyxoro Bo3ayxa B HeM p = 974 rlla u Temneparype t = 10 °C.
[MpuHSsTH, YTO MBUTMHKK 00saaa0T GopMoii mapa auamerpom d = 0,05 MM ¥ TIIOTHOCTBIO pn = 1
440 xr/ve,

1o pe3ynbTaTraM BBINOIHEHHS] KOHTPOILHON PabOThI BHICTABIISAETCS:

— 6 0aIoB, ECITH BO BCEX UETHIPEX 3a7auax XOJ PelIeHHUs BepHbIH, OTyU4eHbl TPABUIbLHEIE
OTBETEL;

— 57 Gannos, ecny JBa 3aJaHUs U3 YETHIPEX BHINONHEHBI IPABUIIBHO, a B JABYX APYTHX XOJ
pEIICHHS BEPHBINA, HO €CTh HETPyObIe ONMMOKHU WIIM PEIICHHE HE 3aBEPIICHO;

— 4™ Ganna, eclu ABA 33/1aHKS U3 YETHIPEX BBITNONHEHBI TIPABUIBLHO, 4 OCTATbHBIE /B MO0
HE PEIICHBI, TU0O pelIeHrue HA4YaTo, HO HET MPOIABWKCHHS JIIS JOCTHIKCHHS pe3yJibTaTa,
100 B THX 3aJIaHUSX JOIYIICHBI IPYObIC OITUOKH.

3amura jgadopatopnoii padorsl Nel Brognoe 3anstue. Onucanune ruapocrenaa ['C.

W3mepenue ckopoctell ABMKEHUS SKUIKOCTH. OmnpeneneHue 3aBUCUMOCTH BSI3KOCTH BOJIbI

3aBHCHT OT €€ TeMIIepaTyphl.

[Ipumepbl BOIIPOCOB AJISl 3aLIUTHI:

1. Tlouemy nBUKEHHE BOJBI HA pabOYEM YYaCTKE CUYMTAETCS YCTAaHOBUBIIMMCS?

2. Kak onpenensiercs o0bem (Macca) V BoAbI IPU H3MEPEHUU €€ pacxoaa?

3. [louemy pacxon BOJBI H3MepsAETCAs 3a IMpeneraMu paboyero ydvacTtka, a B pacuerax
MIPUHUMAETCS PAaBHBIM PacXoJy B ceueHuu 27

4. Tloyuemy B ABIDKYLICHCS BOJE JaBlIEHUE TOPMOXKEHHs OOJbIIE CTATUYECKOTO JIABJICHUS B
3TOM K€ TouKe?

5. [loueMy MIOCKOCTh OTBEPCTUS TMPUEMHHUKA JaBJICHUS TOPMOXKEHUS JOJKHA OBITH CTPOTO
MEePIEeHIUKYIIApHA BEKTOPY CKOPOCTH Haleraroeid CTpyWKH >KUIAKOCTH WM rasa’?

6. Kak ompenenstoTcss KOOpAMHATH TOYEK YCTAaHOBKM MPUEMHHKA JABICHHUS TOPMOKEHHUS B
CeueHHUH TPyObI?

7. Ilouemy mpu JBWKEHUU BOABI IO TpyOe e€e CKOpOCTh Ha OCH TpyObl MaKcHMaibHas, a y
CTeHKH ONTM3Ka K HYI0?

8. Ilpu kakux ycJIOBHUSX JaBJIE€HHE TOPMOKEHHS OBIJIO Obl OJUHAKOBBIM JJIsl BCETO MOTOKA B
CeueHHUH TPyObI?

9. Jlns yero ompenensercs cpeaHeoObeMHass CKOPOCTh JBMXKEHUS?

10. Kak mgoka3aTe HOCTOSIHCTBO CpPEIHEOOBEMHOW CKOPOCTH BOJABI BO BCEX CEUEHUSX
pabouero ydacTtka?

[To pe3ynbraram 3anuThl 1a00paTOPHON PabOTHI BEICTABIISETCS:
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*
— 4 Oauta, ecau Ha BCE BOIPOCHI JaHbI TIPAaBHIIbHBIC OTBETHI, 03 HEIOUECTOB;
*%
— 3 Oama, eciiy Ha BCE BOIIPOCHI JIaHBI OTBETHI, IIPU 3TOM CyMMAapHO AOMYIIEHO He Oolee
JIBYX OIIHUOOK;
*kk
— 27 0ami, eciaM HE MEHEE YeM Ha IOJIOBHHY BOIPOCOB J[aHbI MPABUIIbHBIE OTBETHI, JIN0O
IIPY OTBETE YaCTO JOMYCKAIMCh OIIHOKH.

Tect «PacueT JaBJeHUS KUJIKOCTH HA TBEPAbLIC MOBECPXHOCTH

Tect cocrout U3 5 BONpocoB. Bpemsi BBIIIOJIHEHNS 5 MUHYT.
IIpumep BapuanTa Tecra:

1.B cj1ydya€ ruapoCTaTUYCCKOro MAaBJICHUA Ha MOBEPXHOCTH IMPOABIAIOTCA CICAYIOLIHEC

CHJIBIL:
-MAacCOBBIE;
-TIOBEPXHOCTHBIE;
- XapaKTEepU3YIOUINECs TOBEPXHOCTHBIM HATSKEHHUEM.
2. 'mapocraTtuyeckoe JaBieHUE:
1) B m1060# TOUYKE )KUIKOCTH NEPIEHANKYIISIPHO TUIOIIAIKE KacaTelbHOU K
BBIJIEIEHHOMY 00bEMY U JIEHCTBYET OT pacCMaTpUBaeMOro o0beMa;
2) B m000# TOUKE KUAKOCTU NEPIEHIUKYISIPHO IUIOIIAIKE KacaTeIbHON K
BBIJIEIEHHOMY 00bEMY U JIEUCTBYET BHYTPb pacCMaTpUBaEMOT0 00beMa;
3) B KaXI0M TOUYKE KHIKOCTH JIEUCTBYET MapaJjieIbHO IUIONIAIKEe KacaTeIhbHOM K
BBIZIEIEHHOMY 00bEMY U HalpaBiI€HO MTPOU3BOJILHO;
4) HEeM3MEHHO BO BCEX HAIIPABJICHUX U BCEr/la MEPIEHUKYISPHO B TOUKE €T0
MIPUIIOKEHUS K BBIJICJIEHHOMY 00BEMY.
3. I'mapocTraTuveckoe TaBJICHHE:
1) IOCTOSIHHO U BCerAa NEepIEeHIUKYISIPHO K CTEHKaM pe3epByapa;
2) n3MeHsIeTCsl IPU U3MEHEHUH MECTOIIOJIOKEHHSI TOUKH;
3) HEU3MEHHO B TOPU30HTAIBHOM IJIOCKOCTH;
4) HEeM3MEHHO BO BCEX HAIIPABIICHMSIX.
4. 'uapocratuyeckoe JaBJIeHUE:
1) B 1000 TOUKE HE 3aBUCUT OT €€ KOOPAUHAT B IPOCTPAHCTBE;
2) B TOUKE 3aBUCUT OT €€ KOOPJIUHAT B IIPOCTPAHCTBE;
3) 3aBUCHT OT IUIOTHOCTHU >KUJIKOCTH;
4) Bcerja IpeBbIIIACT JIaBICHUE, JEHCTBYOIIEE Ha CBOOOIHYIO TOBEPXHOCTh
AKHUJIKOCTH.
9. Cuita CyMMapHOTO JIaBIEHHs HA KPUBOJIMHENHBIE TOBEPXHOCTH, PACIIONIOKEHHBIE 10T
YPOBHEM KHMJIKOCTHU, OIIPEIEIACTCS KaK:
1) Bcerna nepreHAuKyIsSpHO;
2) u3MeHsATCS IPpU U3MEHEHUH MECTOIIOJIOKEHUS TOUKHU;
3) HEM3MEHHO B TOPU30HTAJILHON IIOCKOCTH;
4) reomeTpHuecKas CyMMa BEPTUKAIbHON M TOPU30HTAIIBHON COCTaBIISIOLIMX.

ITo pe3ynbTaTamM TeCTUPOBAHUS BHICTABIISETCS:

— 6" 6aIoB, eclM BO BCEX YEThIPEX 3a1a4ax XOJ PelIeHHs] BEPHBIH, MOTydeHbl NPaBUIbHBIE
OTBETHI;

— 5" GannoB, eciu JBa 3aJaHKs M3 YETHIPEX BBITIONHEHBI IIPABHIIBHO, @ B JABYX APYTHX XO.
peleHus BepHbI, HO €CTh HErpyOble OUTMOKK MM pelIeHre He 3aBEPIICHO;

— 4™ Ganna, ecnu [Ba 3aJaHKS U3 YETHIPEX BBHINOIHEHBI HPABHIIBHO, 2 OCTaJIbHbIE [BA TGO
HE pelleHbl, TM00 pelleHre HayaTo, HO HEeT MPOABIIKEHUS JUIsl TOCTHXKEHUS pe3ysbTaTa,
100 B 9THX 33aHUSAX JAOMYIIEHbI IPyOble OIINOKH.

3ammra sadopaTtopHoii padoTsl Ne2 I3mepeHne cTaTUYECKOTO JaBJIEHUS >KMJIKOCTH B
5



IUTABHO CYXKAIOIIMXCA U pacIiupsomuxcs Tpyoax. McecinenoBanue pe)kMMOB TEUECHHUS )KUIKOCTH.
IIpumepbl BONIPOCOB AJIS 3aLUTHI:

1.

w

o o

[Touemy mnpu TypOyJEHTHOM pPEXKHME TEUYEHHUS SIIOpa CKOPOCTEH B MOMEPEYHOM CEUCHHUH
MeHee HEpaBHOMEpPHaAsl, YEM IIPH JJAMUHAPHOM?

. Kak ONpCACIIACTCA PCKHUM TCUCHUA IKHAKOCTU HNPU OTCYTCTBHU BO3MOKXHOCTHU BHU3YaJIbHOI'O

HaOmoaeHus ?

Kak Bsi3KOCTh BOJIBI 3aBUCUT OT €€ TeMIIepaTypbl?

[louemy uymcno PeiiHonbaca SBISETCS KPUTEPHEM  JHHAMHUYECKOTO MOJIOOHMS  MOTOKOB
KUAKOCTU?

[Ipu xakux yclOBUSIX ABHKEHUE BOJIbI B TPYOE CUNTAETCS] YyCTAaHOBUBIIMMCS?

[Touemy 0OBEMHBIH PACXO BOABI B PA3IMYHBIX CEUCHHSIX TPYOBI COXpaHSIETCS MOCTOSTHHBIM?

. [louemy nipu TypOyJIEeHTHOM peXuMe Ha pabodyeMm ydacTke OyzaeT OOJble MOTeps SHEPTUU

Ha IIPE0I0JICHUE CONPOTHUBIICHUSI TPEHUS, YeM IPU JJaMHUHAPHOM?

[To pe3ynbraram 3amIuThl Ja00PATOPHOI paOOTHI BHICTABISETCS:

— 6" Gaina, eciiu Ha BCe BOIPOCHI JIaHbl PABUJIBLHBIE OTBETHI, 6€3 HEOUETOB;

— 57 Gana, eciu Ha BCe BOIPOCHI JaHBl OTBETHI, P 3TOM CyMMAapHO JIONYIIEHO He Goee
JIBYX OILKOOK;

— 47 Gan, ecny He MeHee YeM Ha IMOJIOBUHY BOIIPOCOB JaHbI HPABUIILHBIE OTBETHI, JTHO0
IIpHU OTBETEC YaCTO JOITYCKAJIHNCh OILINOKH.

Tect «TedyeHne ra3os 1o KaHAJIAM IIEPEMEHHOI0 Ce4eHUsD>

Tect coctout u3 4 BONpocoB. Bpems BBIITOJIHEHNS 5 MUHYT.
[Ipumep BapuanTa TecTa:

1. ITpu Ge3HANIOPHOM JBUKEHHUH KUAKOCTU YacTh MEPUMETPA KUBOTO CEUEHHUS MOTOKA

KHUAKOCTHU OTpaHUYUBaCTCA:

- Ta30BOM CpeoH, JaBJICHUE B KOTOPOH paBHO aTMOC(EpHOMY JIaBJICHUIO:
- HEYCTaHOBUBILIUMCS TEUCHUEM;
- JIaMUHApHBIM T€UEHHUEM;
- TypOyJIE€HTHBIM TEUCHHUEM;
2. besHamopHbIe MOTOKH TaK)K€ MOKHO pa3JeNiuTh Ha:
- 3arayOnéHHbIE U HA3eMHBIE:
- YCTaHOBHUBILIEECS M HEYCTaHOBUBIILICECS;
- TypOyJI€HTHOE U JIaMUHApHOE.
3. UTo Takoe KMBOE CEUCHHUE B KaHANE TEPEMEHHOTO CEUEHHS?
1) cedyeHue, KOTOPOE NEPIICHINKYISIPHO B KAKJIOW TOUKE CKOPOCTH YAaCTHUIl TOTOKA

KHNIKOCTH,

2) CCUYCHHUC, KOTOPOC MMapaJUICIbHO B KaH(,HOﬁ TOYKC CKOPOCTH YaCTHII IIOTOKaA

KHNIKOCTH,

3) cedeHue, KOTOPOE PACIIOIOKEHO MO 45 © K MOTOKY JKUIKOCTH.
4. Kakue 4acTUIlbl )KUAKOCTH UCTIBITBIBAIOT HAUOOIBIIIEE HAMIPSHKEHNUE CKATUS OT

JIENCTBUSA ruapoCTaTu4CCKOro I[aBJ'IeHI/I}I?

1) HaxozsIIMECs Ha HE pe3epByapa;

2) HaxoJsImMecs: Ha cBOOOIHOM MOBEPXHOCTH;

3) HaxoJsIuecs: y O0KOBBIX CTEHOK pe3epByapa;

4) HaxoAIIMECs B LIEHTPE TSHKECTH PacCMaTpUBAEMOro 00beMa KUAKOCTH.

IIo pe3yiibTaTaM TECTUPOBAHUS BLICTABJISICTCS:

* 0 -
— 4 Ganna, ecnu MpaBUIBLHO BHITIONHEHO He MeHee 90% 3amaHuii.

**k ~
— 3 Oamna, ecnu MpaBUIIHHO BHIMOTHEHO He MeHee 80% 3amaHuii;

Fkk o
— 2 Oan, eciiv MIPaBUJIBHO BBITIOTHEHO HEe MeHee 50% 3amaHwuii. .
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KonTpoabsnas padora «/IudpepennmansHoe ypapHeHne Hepa3pbIBHOCTID

KonTtponsHas pabota cogepxut 2 3agau. Bpems BeIOTHEHUS 45 MUHYT.
[Ipumep BapuaHTa KOHTPOJIBHON pabOTHI:

1. Onpenenuth, KaKOW pacxoi MOKHO MepeKkadaTb CHPOHOM U3 BojjoeMa 4 B BOAOEM B npu
pasznoctr ropusonToB H = 1,5 m (puc. 7.1), ecnu aiuna cudona | = 75 m, a muamerp cudona d = 200
MM. TpyOsl uyryHsslie, HopMaibHbie (A = 1,35 MM). BeruucieHussMu BBISICHUTD, OYJET JIM B CEUEHUAX
1-1, 2-2, 3-3, 4-4, 5-5 MaHOMETPUYECKOE JIaBJICHUE WM BakyyM? HaiiTu, T1e pacriosio)keHbl CeUeHVsI, B
KOTOpBIX JaBlicHHe B cudoHe Oyner paBHO armochepHomy. [louemy B ceuenum 3-3 Oyner
HauOOJIBIINNA BaKyyM?

2. Onpenenuts MaMeTp TPyOOTIpoBoIa, 00ECTICUNBAIOIINI N3MEHEHHE PACX0/Ia, TOTyYEHHOTO
B 3amaue 1 B N pa3 (3amaBarts 3naueHust N B npenenax ot 0,1 mo 10).

1o pe3ynbTaTraM BBINOIHEHHS] KOHTPOILHON PaOOThI BHICTABISAETCS:

— 6 06aIoB, ECITH BO BCEX YETHIPEX 3a/1aUax XOJl PElIeHUs BEPHBIH, MOTydeHbl MPAaBHIIbHBIE
OTBETEL;

— 57 Gannos, ecny JBa 3aJaHUs U3 YETHIPEX BBINONHEHBI IPABUIIBHO, A B JABYX JAPYTHX XOJ
pelIeHNs BEPHBINA, HO €CTh HETPYyOble OIIMOKHU WM pelIeHHE He 3aBEPIICHO;

— 4™ Ganna, ecl JBa 3a/IaHKS U3 YETHIPEX BBHINONHEHBI IPABUIIBLHO, 4 OCTAJBHBIE JBA 00
HE PEICHBI, TN0O pelIeHrne HA4YaTo, HO HET MPOIBWKCHHS JIIS JOCTHKCHHS Pe3yJIbTata,
00 B THX 3aJIaHUSX JOIMYIICHBI IPYObIC OIITHOKH.

KonTpoabHas padora «Koddppuuuenr puasrpauumn»

KonTtponbHas padoTa coaepxut 4 3amaun. Bpems BeInosHeHUs 45 MUHYT.
[Ipumep BapuaHTa KOHTPOJIBLHON PabOTHI:

1. Onpenenuts:

1) Pacxox BoibI, IpOTEKAKOIIEH M0 TOPU3OHTATBEHOMY TpyOompoBoay (puc. 4.9) nmamerpom 75
MM, €CIM Hamop B pe3epByape HajJ LEHTPOM BBIXOJHOrO cedyeHus TpyOel 1,5 M, miuHa
TpybonpoBoga 5 M. Hcreduenue npoucxoaut B atMmocdepy. CKOPOCTHBIM HalopoM B
pesepByape npeHeopeyb.

2) Kakoit pacxo/1 IpOIYCTHUT IIPU TOM K€ Harope TpyOOIpOBOJI, €CIM €ro JUIMHA YBEIMYUTCS
Ha 35 m?

3) Kakoii moTpeOoBasncs Obl Hamop H B mociieqHeM ciiyyae, YTOObl pPacXojd OCTaJcs
TaKUM K€, KaK B [IEpBOM cilyyae?

2. Bona nipu temmneparype t = 12 °C nomaercst o tpybde quamerpom d = 4 cm. Pacxo Bosr Q
= 70 cm3/cex. OnpenenuTh PEXUM TOTOKA M ONMCATh XapakTep ABMIKEHHMS CTPYHKH KpackH,
BBEJICHHOH B LIEHTpE MONEPEYHOro cedeHus Tpyobl. Kakoil pacxos Hy)XKHO MpOIycKaTh Mo Tpyoe,
4TOOBI U3MEHUTh PEXKUM JABHKCHUS?

3. Io 1pyde muamerpom di = 40 MM momaercst Boja co ckopoctbio v1 = 4,96 cwm/cek mpu
temmepatype t =12 °C. Tpyba nocrerneHHo cyxuBaercs 7o muamerpa d2 = 20 mm. OnpenenuTs pacxoq
BOJIbI U PEKUMBI IBUKEHUS B IIUPOKON U Y3KOH 4acTH TPYOBI.

4. Onpenenuts I NpeplIyIen 3a1adud, Kakod pacXof BOJbI HYXHO I0J[aBaTh MO TpyOam,
4TOOBI B MIMPOKOH wacTu muamerpom 01 = 40 MM ycTaHOBHWJICS TypOYJIEHTHBIH pexuMm. Yemy
Oyzner paBHO uucio PeliHonbaca B Cy)KeHHOW 4acTH TpyObl mpu 3ToM pacxojne? Temmeparypa
Boael t =12 °C.

5. Kanan TpanenenaansHOTO CeUeHUsi IMEeT CIEAYIOIIHe pa3Mepsl: MMpuHa 1o aay b = 3,8
M, KOd(pHIMEHT 3anoxeHus oTkoca M = 1,5, rmyouna Bogel h = 1,2 M. OnpepenuTh pexum
JBUKEHHS B KaHaJle TIpH npomycke pacxoaa Q = 5,2 m%/cex. Temmneparypa Boast t= 20 °C.



1o pe3ynbraraM BbINOJIHEHHS] KOHTPOJIbHON PaOOThI BBICTABIISAETCS:

— 6" 6awI0B, €clu BO BCEX YeTHIPEX 3a1a4ax XOJ PelIeHHs] BEPHBIH, MOTydeHbl HPAaBUIbHBIE
OTBETHI;

— 5™ GannoB, eciu Ba 3aJaHKsA U3 YETHIPEX BBHITIONHEHBI IIPABHIILHO, 4 B JABYX APYTHX XO.
peleHus BEpHbIH, HO €CTh HErpyOble OIIMOKH WM PELICHHE HE 3aBEPIICHO;

— 4™ Ganna, ecnu [Ba 3aJaHKS U3 YETHIPEX BBHINOTHEHBI NPABHIIBHO, 2 OCTATIbHBIE BA TGO
HE pEelIeHbI, TM00 peleHne Ha4aTo, HO HeT MPOABMKEHHS U JTOCTH)KCHUS Pe3ylbTarta,
a100 B ATHX 3aIaHUSX JOMYIIEHBI IPyOble OITHOKH.

3amuTa gadopaTtopHoii padorsl Ne3. OnpeneneHue 00J1aCTU COMPOTUBICHUS, KOTOPOE
COOTBETCTBYET TYpPOYJICHTHOMY TEUEHHUIO KHUIKOCTHU. [IBIDKEHUE KHUIKOCTH B TPyOe MEPEMEHHOTO
CCUCHUHI. FI/II[paBJ'[I/ILIGCKI/Ie MOTEpHU P IBUIKCHUU BSI3KOU KUIOKOCTHU.
[IpuMeprl BOPOCOB /IS 3aIUTHI:

1. Kak onpenensitoTcsi CKOpOCTH JBUKEHUSI B IONEPEYHOM CEUYEHUU MOTOKa?

2. IloyeMy ruapaBIUYECKHE MOTEPU HAa TPEHHE B TypOyJEHTHOM TIOTOKE OOJbIIe, YeM B

JaMUHapHOM?

Kakum oOpa3oM omnpeaensorcss THIPaBINYECKUE TIOTEPH TPH dKCIIEPUMEHTE?

4. Kak onpenenstorcs TUApaBINYECKHe MOTEPU HA TPEHHE K MECTHbIE IOTEPH MPU OTCYTCTBUH

BO3MOXHOCTH TPOBEIEHUS IKCIIEpUMEHTa?

Kak onpenensiercst ko3¢ dUIMEHT TpeHUs IpU MPAKTUYECKUX pacuerax?

. [louemMy onHa ¥ Ta e TpyOda B OJAHOM CiIydae MOXKET OBbITh T'MAPABIMYECKU TJIaJIKOH, a B

JPYIOM CIIy4dae - TUAPABINYECKH IEPOXOBATOM?

Kakune o0nacti conpoTUBIEHNUS COOTBETCTBYIOT TYpOyJE€HTHOMY TEUYEHHIO KHUIKOCTH?

8. Ilouemy npu JaMMHApHOM pEXHME IMOTEPU Ha TPEHHE MPONOPLHUOHAIBHEl IEPBOW CTENEHU
CpPEAHEMACCOBON CKOPOCTH JBUKEHUS KUIKOCTH?

9. Ilouemy npu TypOyJIEHTHOM peXHUME B O0JACTH KBaJAPaTUYHOTO CONPOTUBJIEHUS NOTEPHU Ha
TPEHHE NPONOPLUOHAIBHBEI KBAApaTy CPEIHEMACCOBOM CKOPOCTH ABHXKCHUA?

w
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10.  Kak usmensiercss poduiib (d10pa) CKOPOCTH TP ABMKEHUU KHUIAKOCTH TIO HAYAITHbHOMY
y4acTKy TpyObI?

11.  Tlowemy mpu JIBHXKEHUH >KMJIKOCTHM IO HayallbHOMY Y4acTKy TpYObl €€ LIeHTpaJbHbIe
CTPYMKU YCKOPSIFOTCS?

12.  Kak BiuseT HayadbHBIA Y4acTOK TpPYObl Ha THApPABIMYECKHE TIOTEPU MpPHU ABIKEHUU
JKUIKOCTU?

ITo pe3ynbraTraM 3anuThl 1a00paTOPHOU PabOTHI BHICTABIISCTCS:
— 8" 6anoB, eciu Ha Bce BONPOCHI AHBI IPABUIIBHBIE OTBETHI, 0€3 HEJOUETOB;
— 77 6anna, eciu Ha Bce BOIPOCHI JaHBI OTBETHI, PU 3TOM CyMMAapHO JOIYIIEHO He Golee
JIBYX OILHOOK;
— 67 Gamma, ecliM He MEHEe Y4eM Ha MOJOBUHY BOIPOCOB JaHbl NPABUJIbHbIE OTBETHI, THO0
IIPH OTBETE YACTO JIOTYCKAIUCh OLITHOKH.

3ammTa 1adopaTopHoii padorbl Ned. VcreueHue KUAKOCTH Yepe3 KPYriioe, KBaJpaTHOE
U TpeyrojibHoe oTBepcTue. VcTeueHne XUIAKOCTH M3 BHENIHErO IWJIMHAPUYECKOTO Hacaaka.
Hcreuenune XUAKOCTH M3 BHEIIHETO CYXKArOIIero Hacaaka. VccrnenoBanue mpolecca McTeyeHUs
XKUJKOCTHU Yepe3 OTBepCcTUs U Hacaaku. KaBurauus B MOTOKE KUIKOCTH
[IpuMepsl BOPOCOB /JIs 3aIIUTHI:

1. Tlpu KakuWX yCIOBHSX B MOTOKE KHUJIKOCTH BO3HHMKAET U PA3BUBAETCS KaBUTAIUS?

2. UeMy paBHO JaBIIEHUE KUKOCTH B 30HE KaBUTAILIUU?

3. Ilouemy kaBUTAIUS B MOTOKE >KUIKOCTH BOSHHKAET B Y3KOM CEUEHUU M PA3BUBAECTCS OT ATOTO
CEYeHUs BHU3 10 TIOTOKY?

4. Tloyemy KaBUTAIMsI BO3HUKAET U Pa3BUBACTCS Y CTEHOK, C KOTOPBIMU COMPHUKACAETCS TMOTOK
JKHUJIKOCTH?
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[Touemy naBieHHE KUIKOCTH B IOTOKE 32 30HOW KaBUTALIUU TOBBIIIACTCS?

6. [louemy B MOTOKE J>KUAKOCTH TPOUCXOJUT  CXJIOIBIBAHUE KAaBUTALMOHHBIX ITy3BIPHKOB,
y3blpel, KaBepH?

7. B xakoM MecTe MOTOKa J>KUAKOCTH MPOMCXOJUT CXJIONBIBAHUE KABHTAIIMOHHBIX IY3BIPHKOB,
y3blpel, KaBepH?

8. Kak okasare, 4T0 IpU ¥ > )X «p KABUTAIIUU HE JIOJDKHO OBITH?

9. Kak M3MEHAIOTCS 3HAYCHHS )Y JJIS MMOTOKA J>KUAKOCTH 10 BOSHUKHOBEHHSI KaBUTAIMH H C

MOMEHTAa €€ BOSHUKHOBEHHS NpPH JAIbHEHIIEM pa3BUTHH KaBHTAIIUH?

10.  Kak mokasare, 9TO pacxo]l )KHJIKOCTH B IIOTOKE C KaBUTAIMEW SBISETCS MaKCHUMAaJbHO
BO3MOYHBIM?
11.  Tlouemy 3HaueHue Quaxc B JTAOOpaTOpHOU paboTe W3MEHSETCS MpH M3MEHEHUH P1 1 He

W3MEHseTCS MpU 3MeHeHuu P2 ?
12.  Kak onpexnensitorcs 3HaueHuss Pi, P>, Q B maboparopHoii padote?
[To pe3ynbraram 3amIuThl Ja00PATOPHOI paOOTHI BEICTABIISETCS:
— 8" 6annoB, eciu Ha BCe BOIPOCH! JaHbl IPAaBUIBLHbIE OTBETHI, 0€3 HEJI0UETOB;
— 77 Ganna, eciu Ha BCe BOIPOCHI JJaHBl OTBETHI, P 3TOM CyMMAapHO JIONYIIEHO He Goee
JIBYX OILKOOK;
— 6 Gamma, eciu He MEHEE YeM Ha MOJOBUHY BOIPOCOB JaHbl IPABUJIbHBIE OTBETHI, JTHO0
IIpHU OTBETEC 4YaCTO JOIMYCKAJINCh OILINOKH.

JK3aMeH
JK3aMeHAUMOHHbIE BOIIPOCHI

1. OcHOBHBIEC MOHATUA U ONpeaeneHus ruaporazoanHaMuku. [Ipenmer uccnenoBanus. CBolicTBa
KUJIKOCTEN U ra3oB.

2. IInoTHOCTB, BA3KOCTh, CHKMMAEMOCTb, TEMIIEPAaTypHOE paCHIMPEHHE, MOBEPXHOCTHOE
HaTsKeHHE, KaWUIpHBINA 3((eKT, BCIEHUBaEMOCTh, UCHIAPIEMOCTh, PACTBOPUMOCTH Ia30B.

3. Bunpl ABMKEHUS )KUJIKOCTEW U Ta30B. Y CTAHOBUBILIEECA U HEYCTAHOBUBLIEECS, PABHOMEPHOE U
HEpaBHOMEpPHOE, HalopHOE W Oe3HaNopHOE, MOTEHLMAIbHOE M BHUXPEBOE, JIAMUHAPHOE H
TypOyJICHTHOE.

4. KaBurarusi.

5. Maremariyeckas  popmymapoBka 3amad [ T/]  [IuddeperimamsHoe ypaBHEHHE BIDKCHUS BS3KOU
HecKuMaeMoi xukocTy. J{uddepeHimansHoe ypaBHeHHE Hepa3pbIBHOCTU. KpaeBble ycIioBUs MpH PEleHUH
sagaa I T/1,

6. YpaBHeHue bepHymim 11 3I€MEHTApHOM CTPYWKM HACANbHOW >KUAKOCTH. PemeHue 3anau
THAPOMEXaHUKU Ha OCHOBe Teopuu mojaob6us. IllpuBenenue cucremsl auddepeHInaIbHbIX
ypaBHEHUH THIPOMEXaHUKH K O6e3pasmMepHoMy Buay. Kpurepuu rujpomMexaHu4eckoro noaoous.
7. YpaBHenue bepHymiu 11 IOTOKa peaibHOM KUJIKOCTH.

8. Pacuer wumxkeHepHbIX cucTeM. Pacuer TpyOGompoBomoB. MeToauMka pacyeTa MPOCTBIX
TpyOonpoBo10B. PacueT TpyOOmpoBOIOB.

9. Meromka pacuera CI0KHBIX TPYOOPOBOZIOB.

10. Mcreuenne xuakoctel depe3 oTBepcTHs W Hacaaku. KoshduimeHTsl CKOpoCTH M pacxoja.
Hcreuenune nmpu nepeMeHHOM Harope.

11. T'mapaBanueckuit ymap B TpyOax. @opmyna IKykoBckoro. Ilpsmoii u HempsMoii
TUAPABINYECKHUI yaap. MeToasl peAoTBpallleHNs THAPABINYECKUX YIapOB.

12. TedeHue ra3oB 1o KaHaIaM TIEPEMEHHOTO CEYEHHSL.

13. OcHoBHOE yCIIOBHE COTIOBOrO U U(D(Y30pHOro TeUEHHSL.

14. CxopocTh U pacxo] ra3a. AHaAIU3 COIJIOBOTO TEUYEHHs Ta3a 4epe3 CYKUBAIOIIHUNCA KaHAa.
Kpuzuc teuenus.

15. OcHoBHOE ypaBHEHHE T'MIPOCTATHKY.

16. Knaccudukanust 1 MpUHIINI JSHCTBHS HarHETaTeIeH
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17. @opMympoBKa ¥ METO IbI PELLIEHNS 3a71a4 THIPOra30AMHAMUKH.
18. 3aKOH reoMeTpPIIeCKOro OOpaItieHsI BO3ICHCTBHSL.

19. Onpenenenye CiIbl JABIICHSI HA ITIOCKUE U KPUBOJIMHENHBIE CTEHKHL
20. AHarTIYecKre U Tpadieckrie METOIbI PEIICHHs 33/1a4 110 PacyeTy TPYOOIPOBOIHBIX CHCTEM.

DK3aMeHaIMOHHBIN OMJIET BKIIIOYAET JIBA TEOPETUUECKUX BOMPOCa U MPAKTUYECKOE 3a/laHuUE.
[Ipumepbl TeOpeTUYECKUX BOIIPOCOB OnjeTa:
buner Nel

1. OcHoBHOE ypaBHEHHE M'MIPOCTATHKN.

2. YpaBHeHue bepHymn Ui 3J€MEHTApHOW CTPYHKH WICaTbHOM >KUIAKOCTH. Pemienue 3amau
TUIPOMEXaHUKU Ha OCHOBE Teopuu noaooOus. IIpuBenaenue cucrembl quddepeHnnaIbHbIX
YpaBHEHUH THAPOMEXaHMKU K Oe3pasmepHoMy Buay. Kputepuum ruapoMexaHMuecKoro
noaoous.

bunet Ne2
1. OcHoBHOE yCITOBHE COTTIOBOTO ¥ JU((Y30pHOTO TEUSHHS.
2. Kasuramus.

[IpuMeprl NpakTUYECKUX 3aJaHMI:

buner Nel
1. O6bsicHuTE MPUPOAY CUJT BA3KOCTH B KUIKOCTSX U ra3ax. CaenaiTe CpaBHUTEIbHYIO
OLIEHKY TEKYy4ECTH BOJIBI M BO3/yXa, Temueparypa KoTopbeix 7' =293 K.
buner Ne2

2. OOBsCHUTE XapaKTep U3MEHEHUS TUHAMUYICCKON BA3KOCTH (u/10) TS KaneIbHBIX
HECIKUMAEMBIX XuakocTeid, ecian 1/Tp > 1. Icmonb3yst SMIUPUIECKYIO GOPMYyITy
wluo = (T/To)", onipeeuTh U3MEHCHNE TUHAMHYCCKOM BI3KOCTH BO3yXa IPH
yBEJIUYEHUH ero Temreparypsl B 3 pasa (7/To = 3). [Ipunsars 3nauenue 7o = 114 K;
n=0,75.

Bpewms noarotoBku orBera — 60 MUHYT.
[To pe3ynbTaTraM OTBEeTa Ha HK3aMEHE BBICTABIISIETCS:

— 36-40 GannoB, eciu MPaBWIIBHO BBHIMOJIHEHO NPAKTUYECKOE 33a/aHMe, W IPU OTBETE HA
BOIIPOCH 9K3aMEHAIIIOHHOTO OWJIeTa M Ha JOMOJIHUTEIbHBIE BOIPOCHI OOYYarOLIHICS
MOKa3aj, 4TO BJIaJeeT MaTepUaOM M3YYEeHHOH IMCUUILIMHBL, CBOOOJHO MPUMEHSET CBOU
3HAHMA U1 OOBSICHEHHS PA3IMYHbBIX (PAKTOB WM PEIICHUS 33/1a4;

— 26-35, ecnu TPaBHIBHO BBHINOJHEHO MPAKTUYECKOE 3aJaHWE WM B HEM JIONYIICHO HE
Ooutee OHOM OIIMOKH, KOTOpas Oblila CaMOCTOSTENBHO HCIIPaBiIeHa 00YyJaroIUMCs, U IPU
OTBETE Ha BOINPOCHI HK3aMEHAIIMOHHOTO OwWiera W Ha JIONOJHUTEIbHBIE BOMPOCHI
oOyyaronuiicst 1ommyckaeT Herpyoble OmMnOKY;

— 20-25 0GanyoB, eciii B BHIMOJHEHHOM MPAaKTUYECKOM 33/1aHUU JIOMYILEHbI IpyOble OINOKH,
KOTOpBIE 3aTeéM MHCIpaBICHbl OOy4yalolMMCA TpU y4YyacTHH S3K3aMeHaTopa WM
MPAKTUYECKOE 33J[aHNe HE BHIMOJIHEHO B MOJHOM 00beMe, HO 00yJaromuiicst CMOT JJOBECTH
pelieHre 70 KOHL@ TMpH y4acTUM SK3aMEHaTopa, M B OTBETaX Ha BOIPOCH
9K3aMEHaIlMOHHOTO OmieTa OMyLeHbl OIINOKH;

— 0 GamoB, eciM MpakTUYECKOE 3a/laHie HE BHINOJIHEHO WM HE JJaHbI OTBETHI Ha BOIIPOCHI
9K3aMEHAIIMOHHOTO OMiieTa U He BBITIOJIHEHbI KpuTepuu s kareropuu 20-25 Gaios.

OreHka Mo AUCLMILIMHE ONpeaensieTcss B cooTBeTcTBUM ¢ [lonoxeHneM o GaibHO-pEeUTHHTOBOM
cucreme Ui cryaeHToB ¢ummana HUY «MDW» B 1. BoimkCcKOM 1O COBOKYITHOCTH PE3YJIbTaTOB
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TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U SK3aMEHAIIMOHHOM COCTABJISIONICH.

B 3aBuCcHMOCTH OT KOJIMYECTBA 0AJIOB 3a AUCHUIUIMHY BBICTABJIACTCA:

Ouenka Koau4yecTBo 6a/110B
OIICHKA 5 («OTIIMYHOY) 90 — 100 GatoB
orieHka 4 («xopormio) 76 — 89 GamioB
OIICHKA 3 («yIOBJICTBOPUTEIHHO)) 60 — 75 Gamios
OIIeHKA 2 («HEY/IOBJIECTBOPUTEIHHO)) 0 — 59 6amioB
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