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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kageapsl [IpoeKTHpOBaHUS M SKCILTyaTalliU METAJUTYPTUYECKUX

IIporokon ot 20 . Ne

3aB. kadenpoii A.T'". KopuyHoB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu Kageapsl [IpoeKTHpOBaHUS M SKCILTyaTalluU METALTYPTUYECKUX

[Iporokom ot 20 . Ne
3aB. xadeapoii A.I'. KopuyHoB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmzanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapsl [IpoeKTHpOBaHUs U IKCILTyaTallid METALTYPTUYSCKUX

IIporokom or 20 . Ne
3aB. kadenpoit A.I'. KopuyHoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kaeapsl [IpOEeKTHPOBAHUS U SKCIUTyaTallud METAJUTyPTHIECKUX

IIporokom ot 20 . Ne

3aB. kadenpoii AlT. ﬁ)pquOB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
yaeOHOM ToJTy Ha 3acefaHuu Kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTaIlliH METAJUTYPTHICCKUX

[Iporokonm ot 20 . Ne

3aB. xageapoi A.I'. KopuyHoB

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2027 - 2028
yaeOHOM ToJTy Ha 3acefaHuu Kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTaIlliH METAJUTYPTHICCKUX

IIporokomor 20 . Ne
3aB. kadeapoit A.I'. KopuyHoB




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOZYJI51)

IenssMu ocBOEHUS AMCUUILUINHBI (MOTyJIs) «MeXaHuKa JKUAKOCTH M Ta3a» SIBISIFOTCA:

- (QopmupoBaHue y CTYyIEHTOB 3HAHWN 3aKOHOB THIPOCTATHUKH, THUAPOJUHAMUKH,
nproOpeTeHne HaBbIKOB PELICHU 331a4 THIAPOCTATUKU U TUAPOJUHAMUKH;

dbopMHupoBaHHE U Pa3BUTHE CIOCOOHOCTH MPHMEHSATH COBPEMEHHBIE METOJbI
UCClIeIoBaHus (DU3MYECKMX CBOWCTB JKUIKOCTH, OLIEHWBAaTh M IPEICTABIATh PE3YyJIbTAThI
UCCIIE0BAHUI

- OBJIaJICHHE JOCTATOUYHBIM YPOBHEM IPOGECCHOHATIBHBIX KOMIETEHIUI B COOTBETCTBUU
¢ TpeboBanmsimu PI'OC BO no cnenmansHocti 15.05.01 ITpoexTrpoBanrne TEXHOIOTHYECKUX
MallluH U KOMIUIEKCOB.

2 MecTo TMCHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHON MPorpaMmMbl

JucrunauHa MexaHuKa >KHAKOCTH M Ta3a BXOJWT B BAapUATHBHYKO 4YacTh y4eOHOTO
TTaHa 00pa30BaTeILHON MPOTPAMMBL.

Jisa  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUA),
c(OpMHUPOBAHHEIC B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

dusnka

Maremaruka

TeopeTnyeckas MexaHUKa

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[IpoekTupoBaHu€e CUCTEM TUPO- U THEBMOIIPUBOIA

3 Komnerenuuu odyuaromerocs, popmMupyemsbie B pe3yJibTaTe 0CBOEHHUS

AUCUMILTUHBI (MOYJIS1) ¥ IVIAHMPYEMBbIe pe3yJIbTaThl 00y4eHus

B pesynmprare OCBOGHHMS IUCHUILIMHBI (MOmyinsi) «MexaHHKa JXHIKOCTH M Ta3ay
oOyuaromuiics 10JeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSAMU:

CtpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETCHIIMHU

ITK-11 criocoOHOCTBIO K CUCTEMAaTHUECKOMY M3YUEHHIO HAyYHO-TEXHHUUECKOW HH(pOpMaLInH,
OTEYECTBEHHOI'0 1 3apy0eKHOr0 OIMbITA [T0 COOTBETCTBYIOIIEH CIIEHUAIN3alUU

3HaTh (byHIaMeHTaJIbHbIC 3aKOHBI TIPUPOJIBI U OCHOBHBIC (DU3MUYECKHE 3aKOHBI B
00JIaCTH MEXaHUKHU JKUIKOCTHU U ra3a Ha YpOBHC OCBOCHUWA MaTcpHrajia,
MPEJICTABJICHHOTO Ha ayJMTOPHBIX 3aHITUSX C JOTOJTHUTEIBHBIM
HU3YUCHUCM Hay‘IHO-TeXHH‘IeCKOﬁ I/IH(l)OpMaHI/II/I, OTCYCCTBCHHOI'O N
3apy0eKHOTO OTIbITA;

MCTOABI TCOPCTUUCCKOTO U OKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUSA IBUKCHUA
MO-TOKOB KHJIKOCTH U ra3a;

oOiactu MPUMCHCHUA 3aKOHOB MCXAHHUKHU XKUJKOCTH U rasa B
poheCCUOHATLHOMN JISATEIbHOCTH.

YMerb BBIIIOJIHATh THJAPABINYECKUE PACUETHI, CBA3AHHBIE C OIPEIEICHUEM
MapaMeTpoB MOTOKOB U PEKUMOB pabOThI THAPABINYECKUX MAIIHH C
IIPUMEHEHHUEM TEOPETUYECKOT0 U DKCIIEPUMEHTAIIBHOIO METO0B
HCCIIEA0BAHUS;

CaMOCTOSITENIbHO IPUOOPETaTh TOMOJIHUTENbHBIC 3HAHUSA M YMEHUS U
IIPUMEHSATH ITOJTYyYEHHBIE 3HAaHNS Ha MEKIUCIUIIIIMHAPHOM YPOBHE;
BBIOMPATh U IPUMEHITh MAaTEMaTHUECKUE METOBI, (PU3MUECKIE 3aKOHBI JIIS
penIeHust NpaKTUYECKHX 3a/1a4.




Bnanets

METOJIaMU MPOCKTUPOBAHNUS U pacdyeTa THAPABINYCCKUX U THEBMATHUECKUX
CUCTEM;

MH)KEHEPHOU TepMUHOJIOTHEN B 00JIACTH MEXaHUKH JKUIKOCTH U Ira3a;
croco0amMu COBEPILIEHCTBOBAHUS NMPO(ECCHOHANBHBIX 3HAHUNA U YMEHUN
IIyTeM U3y4eHUs HayYHO-TEXHUUYECKONH HHpOpMaLny;

pohecCHOHATBLHBIM SI3BIKOM MTPEIMETHOM 00JIACTH 3HAHMSI.




4. CTpyKTypa, 00bEM U coep:KaHue TUCHUIIMHBI (MOAYJIs)

OO0mas Tpy1I0€MKOCTh JUCIUTUTMHBI COCTABIIACT 4 3a4eTHBIX eAHUI] 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas padora — 54,15 akan. yacos:
—ayauTopHas — 51 akaj. 4acos;

— BHeayauTopHas — 3,15 akan. yacos

— camocTosTenpHas padota — 54,15 akaj. yacos;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTCCTalllM - OK3aMCH

AynuropHas 3 =
o KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax 5} Bnu KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) EB A y P Kon
S 3 © | caMOCTOSITENIBHOM | ycHeBaeMOCTH U
JUCLUTUTAHBI 5 [~ . | xommeTeHMM
@) g & paboTsl TIPOMEKYTOYHOH
nmal. | mpakT. | = Q@
Jlek. s s aTTecTaluu
3aH. 3aH. | O &
1. Kunkocte u ee QusHUecKue
CBOMCTBA
CamocrosTensHoe
M3y4eHne yueOHon
U Hay4yHO
JIUTEPATYPHI.
ITouck
JIOTIOJTHUTENIbHON Verubiii onpoc
UHPOPMAIUH 10
Te?\)/[ep( agom c (cobecemoBanue).
P WnnusunyansHoe
oubnuorpagpuiec Co0BIIeTE Ha
KHM MaTepuajlaMu
1.1 Kugkoctb u  ee c SHGKTpI())HHblMI/I ’ 3aHATHH.
U3UYECKUEC CBOWCTBA. 3amura
gI/IJILI JICUCTBYIOILINE B ! 2 4 ! OubmmoTexami u JIa60p]:TOpH0ﬁ TK-11
’ 30P, undpopma-
JKMJIKOCTH. H’HOH?IOP pabotsr Nel. Cnaua
3aJa4 1o TeMe
KOMMYHHKalIMOHH OKHIKOCTD 1 c6
bie cetu VIHTEpHET) (usHIecKie
IloaroroBka k cBOMCTBA
nabopaTOpHOMY
3aHsTHIO. Perenue
3aJJaHHBIX 3aJ]a4 110
teme «Kuakocts n
ee pusnyeckue
CBOICTBa»
Wroro no pazneny 2 4 7
2. T'unpocratuka




CaMocCTosTebHOE
U3yucHHe y4eOHOMH
Y HAY9HO
JIUTEPaTypHL.
ITouck
JIOTIOJTHUTENIbHOM
HHPOPMAITHH 10
TeMe (paboTa ¢
oubnuorpagpuiec

VYcTHBI# ompoc

3aHsTHIO. PenieHne

3aJIaHHBIX 3a/1a4 [0
pazznenam

THAPOCTATHKH.

2.1  JuddepeHnuansHbie KUM Matepuanamy,| (cobeceloBaHUE).
ypaBHEHHS paBHOBECHS C 2JeKTpoHHbIMU | MHamBumyansHOE
JKUJIKOCTH; OCHOBHOE Oubnnorexkamu u cooOuieHue Ha
YpaBHEHHE THUIPOCTATHKH; 20P, 3aHATHU.
6/41 7,15 IK-11
OCHOBBI TUAPOCTATUKU. MHPOPMALMOHHO- 3ammra
Vpasuenus Ditnepa. KOMMYHHKAIIHOHH nabopatopHoOn
IaBJICHUE JKHUJKOCTH  Ha bie cetu HTepHeT) | paboTsl No2 , Cnaua
CMa4YHMBaeMyI0 CTEHKY. IoaroroBka K | 3amad Mo pasgenam
nabopaTopHOMY THIPOCTATHKH
3aHsTHIO. PaboTa ¢
KOMITBIOTEPHBIMU
00yJarIIMu
pOrpaMMaMmH.
Pemmenne
3aJIJaHHBIX 3a]1a4 110
paznenam
THJPOCTATHKH.
HWroro no pazneny 6/41 7,15
3. l'uapomuHaMuka
CaMocrosTensHoe
n3ydeHune yaeOHon
U Hay4yHO
JIATEPaTypHL.
ITouck
JOTIOJTHUTENHHOM
uH(popMaIHy 10
Teme (pabora ¢
oubnuorpagpuyiec .
pag VYerHbli onpoc
KUM MaTepuaiaMu,
3.1 Kunemaruka KHIKOCTH, (cobecemoBanue).
BUJIbI JIBUKCHUS YKHUJKOCTH ¢ STICKTPOHHbIMH WunuBunyansHoe
’ O6ubmmorekaMu 1 Y
3aKOH COXPAaHEHHS MacCHl, S0P COOOIIEHNE HA
ABHEHHE HEPa3pbIBHOCTH. ’ 3aHATHH.
yp pasp 7/41 8 | uapopmanmonHo- IK-11
OCHOBBI THAMUKA 3ammura
KOMMYHHMKaIIMOHH .
KHJIKOCTH. nabopaTtopHOn
bI€ CEeTH
Pexxumel IBIDKCHHS pabotsr Ne3, Craua
AKHUIKOCTH Hureper). 3a/1a4 10 TeMe
’ Pabora ¢
THAPOJMHAMUKA
KOMITBIOTEPHBIMHU
oOyJaromumn
NpOrpaMMaMH.
JIloaroroBka k
1ab0paTOpHOMY




3.2 OcCHOBHBIC YpaBHEHHS
THIPOIMHAMUKA
OJTHOPOAHOM
HE-COKUMAEMOM KUIKOCTH.

5/1,611

CaMocCTOosTeNnbHOE
U3yucHHe y4eOHOMH
Y Hay4- HO
JIUTEPaTypHL.
ITouck
JIOTIOJTHUTENIbHOM
uHpopMaIuy 1o
Teme (paboTa ¢
6ubmuorpaduuec
KUM MaTepuaIaMu,
C 2JIEKTPOHHBIMHU
OuOIMOTEKAMH U
20P,
UHPOPMALTUOHHO-
KOMMYHHUKAIIMOHH

ble CeTH
WnrepHer).
ITogroroBka k
nabopaTopHOMY
3aHATHIO. Pemenue
3ajad Mo
TUAPOJAUHAMHUKE

VYcTHBI# ompoc
(cobecenoBanue).
WnnuBunyansHoe

co-o01IeHne Ha

3aHATUH.

Craua 3a1a4 1o
THAPOJANHAMHUKE.

[K-11

3.3 IBwkeHue wuacalbHOM
JKHIKOCTH, ypaBHEHHE
Bbepnymu, (uznueckas
MHTEpIpeTaIys ypaBHEHUS
bepnyinn.

7/41

CaMmocrosTensHoe
M3y4eHne yueOHon
U HAYYHO
JIUTEPATYyPHI.
ITouck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
Teme (paboTa ¢
oubnuorpagpudec
KHAM MaTepuagaMu,
C DJIEKTPOHHBIMHU
OubnuorexkamMu u
20P,
UH(OPMAIIIOHHO-
KOMMYHHUKAIIOHH

BIC CETH
WnTepner).
IloaroroBka k
nabopaTOpHOMY
3aHsTHIO. Perenue
3a1ad 1o
THAPOJMHAMHKE.

VYerHbli onpoc
(cobecenoBanue).
3ammra
nabopaTtopHOn
paboter Ne4;
Cpaua 3aza4 1o
THAPOJMHAMHUKE.

[K-11




CamocrosrenbHoe
u3ydeHue yueOHon
1 HAYYHO
JUTEPaTypPBHI.
ITouck
JOIOJIHUTENBHOM
uH(popMaIUy 10
Teme (paboTa ¢
6ubmuorpaduuec

VYcerHsli onpoc

(cobecenoBanue).
. KHM MaTepualiaMH,
3.4  JIBwKeHue  BSI3KOH WnnuBunyansHoe
o C 3JICKTPOHHBIMHU
HEC)KUMAEMOH  JKMIKOCTH. 2 8 cooOmenne Ha IK-11
OMOIIMoOTEKAMH 1
Ypasuenus HaBre-Croxca. 30P 3aHATUU.
’ Craua 3a1ad 1o
UHPOPMALTUOHHO-
THAPOJMHAMUKE
KOMMYHHUKAIIMOHH
BI€ CETH
WnrepHer).
Pa6ora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMH.
Pemenue 3agau mo
THIPOINHAMUKE.
CaMoCTOATEIEHOE
M3y4eHne yueOHon
U Hay4yHO
JTUTEPATYpPHI.
TTouck
JIOTIOTHUTEILHOM
HHPOPMAITHH 10 YcTHBIN onpoc
Teme (paboTa ¢ (cobecenoBanue).
oubauorpaduuec | MHmuBuayaapHOE
3.5 MoimHoCT, TOTOKA. pac JUHBHILY
KUM MaTepuajaMy,| CcooOLIeHue Ha
JIBKeHHE JKHAKOCTH IO
C 3JICKTPOHHBIMH 3aHATHH.
TpyOOonpoBoJaM.
OMOIMOTEKAMH 1 3amuTa
HcTeueHne ®HUIKOCTH Yepe3 2 5 8 . IIK-11
20P, nmabopaTopHOit
HAaCaJIKH.
N uHpopMaroHHo- [ pabotel. Craua
TunpaBnuyeckuii  ymap B
KOMMYHHKAIIMOHH 3a71a4 110
TpyOompoBoaax.
bIC CCTU FI/IﬂpaBHI/I‘ICCKOMy
WutepHer). pacuery
Odopmnenue TpyOONPOBOIOB.
nmabopaTopHOi
pabotsl. Pemenue
3a/1a4 1o
TU/IPABIIMYECKOMY
pacuery
TpyOOTPOBO/IOB.
Hroro no pazneny 13 | 24/9,611 40
4, Dx3ameH
TToaroroBka k
4.1 Utoro 1o JUCHUILINHE A DK3aMeH [IK-11
9K3aMEHY
Hroro no pazneny
Hroro 3a cemectp 17 |(34/13,61 54,15 JK3aMEH
34/13,6
Hroro no nuciumianHe 17 54,15 9K3aMeH TIK-11

u




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NPEelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboOTBl B KauyecTBe
00pa30BaTeNbHbIX TEXHOJOTUIN B IPENOAABAHUM JUCLUIUIMHBI «MeXaHuKa )KMJIKOCTH U raza»
UCMONB3YIOTCSl  TpaJu-LIMOHHAsA, MHTEPAKTHBHAs M HHGPOPMALMOHHO-KOMMYHUKAIIMOHHAsS
00pa3oBarelibHbIE TEXHOJIO-THH.

1. TpapuuuonHsle 00pa3oBaTeNbHbIE TEXHOJOIMM OPUEHTUPYIOTCS Ha OpraHHU3aluio
00pa30BaTeIbHOTO  IIpOLlEecca, MPEANOJAralllyl0 MpPSAMYH0 TPaHCISALUIO 3HAHUM  OT
IpenojiaBaTess K CTyAeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
MeTO0B 00yue-Hus). YueOHas AeATeIbHOCTb CTYICHTa HOCUT B TAKUX YCIIOBHSIX, KaK IIPABHJIO,
PENPOAYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

WudopmannonHas Jekuus — IOCIeNOBaTelbHOE  H3JIOKEHHE MaTepuaja B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MoHOOr mpenonaBaTe-iIsA). Ha 3aHATHSX mpeaycMaTpuBaeTCsl UCHOJIb30BAaHUE 3JIEKTPOHHOIO
JEMOHCTPAIIMOHHOTO y4e0-HOro MarepHuaja COAEPIKAIIero CIOXKHBIE CXEMBbl, TaOIUIbl U
mareMaTuueckue ¢Gopmyibl. Mynb-TUMeIUiiHOE 000pYyJOBaHHE MOXET OBbITh HCIOJIb30BAHO
TaK)Ke€ U CTYIGHTaMU JIJIsl IEMOHCTPALIMU PE3YNIbTaTOB BBIIIOJIHEHUS JJAOOPATOPHBIX paboT

JIaGoparopHas paboTa — opranuszanus yd4eOHoH paboThl ¢ peajlbHbIMU MaTepUATbHBIMU U
UHPOPMALIMOHHBIMA OOBEKTaMH, AKCIEPUMEHTAIbHAS pPadoTa C aHAJIOTOBBIMH MOJEIISIMHU
peasb-HbIX 0OBEKTOB.

JInsg sydmiero 3akpervieHuss MaTepuaa  CTYACHTBI IONY4aroT 3aJaHus, KOTOpPBIE
BBINOJIHAOT-CS HA IPOTSDKEHUH BCeX J1aOOpaTOPHBIX pabOT B OTPE3KH BPEMEHH, OTBECHHBIE J1J1s
3aKperyieHusl MaTepuaiga M IOJy4YeHHs] HaBBIKOB pPa0OThl C CUCTEMAMU YIPABJICHUS.
OdopmiieHHBIE MaTepUalibl CHAIOTCS CTYJAEHTAMH IPENoJaBaTeNl0 B KOHIIE M3Y4YEeHUs aHHON
JUCLIUATIIINHBI.

2. VIHTepakTUBHBIE TEXHOJOTHH — OpPTaHM3aIlds 00pa30BaTEIBLHOTO Ipolecca, KoTopas
MPEAIoaracT aKTUBHOE U HEJIMHEMTHOE B3aMMOICMCTBUE BCEX YHACTHUKOB, JOCTHKEHUE HA 3TOU
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIs HUX 00pa3oBaTenbHOTO pe3ynbrata. Hapsmy co
CHELMAIN3UPO-BAHHBIMU  TEXHOJOTHSIMH  TakKOro  poja MPUHUOUII  HUHTEPAKTHBHOCTH
MPOCJIEKUBAETCS B OONBIIMH-CTBE  COBPEMEHHBIX  0Opa30BaTENbHBIX  TEXHOJIOTHUH.
NHTEepakTUBHOCTH MO/IPAa3yMEBAET CYObEKT-CyOBEKTHBIE OTHOIICHHS B X0JIe 00pa30BaTEIHLHOTO
mpolecca 1, Kak cieicTsue, GopMUpOBaHHE caMOpa3BUBAIOIIEICS HHPOPMAITMOHHO-PECYPCHOM
cpenpl.

@opmbl yueOHBIX 3aHATHI C UCMOJIB30BAaHUEM CHEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEX-HOJIOTHH:

Jlexuusi «0OpaTHOM CBSI3M» — JEKIHUSA—TIPOBOKAIMS (M3JI0KEHHWE MaTepuaia ¢ 3apaHee
3ar1a-HUPOBAaHHBIMU omuOKamu), JeKius-oecena, JIEKIUA-TUCKYCCH,
JEKIUSA-TIPECCKOHPEPEHITHSI.

3.  HHdpopManmoHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTHUH  —
OpraHu-3a1us 00pa30BaTEIIFHOTO MPOIIEcca, OCHOBAaHHAS HA MPUMEHEHHH CIICIIMATN3UPOBAHHBIX
MPO-TPAMMHBIX CpeJl K TEXHUYECKUX CPEICTB PabOTHI ¢ HHPOPMAITHEH.

®opMbI yYeOHBIX 3aHSITHH C WCIIOIB30BaHUEM HWH(OPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEX-HOJIOTHH:

Jleknuda-Bu3yanu3anus — U3JI0OKEHHE COAEPKaHUS COMPOBOXKIAECTCS MPE3EHTALMER
(eMoH-cTpanuel y4eOHbIX MAaTEpUAaJIOB, MPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WI-IIOCTPATUBHBIX, TpaQUIECKUX, ayIU0- U BUIEOMATEPUATIOB).

JlaboparopHoe 3aHsTHE B (hopMe BUPTYaIbHON BH3yalU3allUd MPOIECCOB U SIBICHUM,
MPO-UCXOMSIMINX B KUIKOCTH M JEATEIIBHOCTH C HCIOJIb30BAHUEM CIEHHAIN3UPOBAHHBIX
MPOTPaMM-HBIX CpEL.



HepeI[OBBIe TCXHOJIOTUHU, IPUMCHACMBIC U JOCTUKCHU O6pa30BaTCHI:HOI>’I oeu:

1. B yueOHOM mpo1iecce nMpeaycMOTPEHBI 3aHATHS B (hopMe pa3bopa KOHKPETHBIX CUTYaIlHH,
CBsI-3aHHBIX C I‘I/II[paBJ'II/IKOf/'I U TUAPOIMHCBMOIIPHUBOIOM.

2. Wcnonp3oBanue B y4eOHOM Tporiecce BupTyanbHOTO J1aOOpaTOpHOrO MPAaKTUKyMa IO
paszesiaM TeXHUIEeCKON THAPOMEXaHUKH.

3. Ilpu mpoBenernn nabopaTOpHBIX pabOT paccMaTPUBAIOTCS TECTHI 1O pas3ieiiam B
WHTEPAKTHB-HOU (hopme.

4. Ha nekumsx MCIOJIb3YeTCs KOMIBIOTEP € MPOSKTOPOM JIsi OTOOpPaKEHHS M JIy4IIIero
OCBOCHHS U3y4aeMOro MaTepHara.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOM padoThI 00yYalomuxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBeIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. lomanckwuii, . B. Mexanuka >kuKOCTH U ra3a . yueoHoe mocooue / M. B. Jlomanckwit, B.
A. HexpacoB. — Cankt-IlerepOypr : Jlans, 2018. — 140 c. — ISBN 978-5-8114-3158-8. — Tekcr :
DIICKTPOHHBIN 1l Jlann : ANEKTPOHHO-OMOTMOTETHAS cucTeMa. — URL:
https://e.lanbook.com/reader/book/110915/#1 (nata obparenus: 02.10.2020). — Pexum mocryma:
JUIS1 aBTOPU3. MOJIb30BATEIICH.

2. Cazanos, U. U. T'uapasnuka : yueonuk / M.U. Cazanos, A.I'. Cxuptianse, B.W. Ba-HOB.
— Mocksa : KYPC, HULl UHOPA-M, 2017. - 320 c. — (bakanaspwuart). - ISBN 978-5-16-105143-6.
- Texkcr : snekrpounsii. - URL: https://znanium.com/catalog/product/601869 (mata 06-parieHus:
02.10.2020). — Pesxxum goctyrma: mo moAIucKe.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. 1. CokonoBa, M. C. MexaHuka »)uaKocTH 1 ra3os : npaktutkyM / M. C. CokosoBa, A. B.
Tuxonos, M. A. Jlememko ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 31eKTpOH. ONT. JTUCK
(CD-ROM). - 3ard. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3404.pdf&show=dcatalogues/1/113964
8/3404.pdf&view=true (mara obpamienus: 04.10.2019). - MakpooOBeKT. - TEKCT : 3JeKTPOHHBIH. -
Ceenenus noctynHbl Takke Ha CD-ROM.

2. Maiiko, E. 1O. T'uapapnuka u ruiponHeBMONPUBO/L : tabopatopHsiil npaktukym / E. HO.
Mariko, U. T'. YcoB ; MI'TY. - Maraurtoropck : MI'TY, 2014. - 1 snektpos. ont. quck (CD-ROM). -
3arm. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1549. pdf&show—dcatalogues/1/112473
1/1549.pdf&view=true (nara oopamenus: 04.10.2019). - MakpooObekT. - TeKCT : IEKTPOHHBIH. -
Ceenenus noctynHsl Takke Ha CD-ROM.

3. 'mppasnuka u rugpornpuso: yueonoe nocodue / H. C. I'yannun, E. M. Kpusenko, b. C.
Maxosukos, U. JI. [Tactoes ; mox o6m. pen. U. JI. [1actoera ; pen. coset : JI. A. IlyukoB (mpen.) u
Ip. - 2-e u3 1., crep. - M. : MITVY, 2001. - 519 c.

B) MeToanyeckne yKazaHus:

1. Meroanyeckue yka3aHus K JT1a0OpaTOpHBIM paboTaM IPEICTaBICHBI B IPUIOKECHUH 3

2. Kyrnybaes, 1. M. T'mapaBnuka U THAPOITHEBMOINPUBOA . METOAMYECKHE YKa3aHUS K
KOH-TPOJIBHBIM paboTaM Mo AucHuIUiMHaM "MexaHuka >KuakocTH u Tasza", "['mapasnuka',
"I'mapas-nuka u rugpornaeBmonpuso’” / . M. Kyriy6aes, E. 0. Marxko, 1.



I'. YeoB ; MI'TY, Kadenpa ropHbIX MamdH U TPaHCIOPTHO-TEXHOJOTMYECKUX KOMILIEKCOB. -
Marnutoropck : MI'TY, 2012. - 1 anektpos. onT. auck (CD-ROM). - 3ari. ¢ tutya. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1541.pdf&show=dcatalogues/1/112431
5/1541.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooObeKT. - TEKCT : AIIEK-TPOHHBIMH. -
Ceenenus nocrynnsl Takoke Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammHoe o0ecnieyeHue
HaumenoBanue
10

MS Windows 7
Professional(mna  |/[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007
Professional
7Zip CBOOOJTHO pacIpoCTPaHsIeMOe OECCPOYHO
MathCAD v.15
Education J-1662-13 ot 22.11.2013 0eccpovHO
University Edition
DNEeKTPOHHBIE
IJIaKaThI IO
TUCIUATLIMHE K-278-11 oT 15.07.2011 0OeCcCpovHO
"I'mapaBnuka u
ruapoapusox”
DNeKTPOHHBIE
TAARATBITIO KYPEY 1 _927-12 o1 11.09.2012 6eCCPOUHO
"T'unpaBnuka u
ruaponpusoa’”

Ne torosopa Cpoxk neiicTBuUS JTULIEH3UU

Ne 135 o1 17.09.2007 OeccpouHo

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
Hassanue xypca Cchlnka
OnexkTpoHHas 06a3a nmepuoAnyYecKux u3naHuil East
View Information Services, OO0 «MBUC»
IMouckoBas cucrtema Axanemus Google (Google

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

Scholar)

Harnpionanshas uHOOpMAIIMOHHO-aHATUTHYCCKAST

cucreMa — Poccuiicknit uagekc wayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)

Poccuiickas  T'ocynapcTsenHas  OMOMMOTEKA. |\pyoe . rsl.ru/ru/4readers/catalogues/
Kartanoru

I7IeKTpoHHbIC pecypckl oubmmorekn MITY um. http://magtu.ru:8085/marcweb2/Default.asp
[".1. HocoBa

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIITIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG o0OecrieueHme JUCHHUIIIINHBI BKJIIFOYACT:



1. VYwuebHple ayauTopud I TMPOBEACHUS  3aHATUH  JIEKIMOHHOTO  THIIA:
MynbTUMEIMIHBIEC CPEICTBA XPAHSHHUS, IEPEIauH U MPEICTaBICHIS HHPOPMAIIUH.

2. YueOHBIC ayAWTOpPHH MJi TPOBEACHHS Ta0OpaTOPHBIX 3aHSATHH, TPYMIOBBIX U
WH/IMBUIYAIHBIX KOHCYJIBTAIlUi, TEKYIIero KOHTPOIST M MPOMEKYTOUYHOW AaTTeCTAlUu:
MynbTUMEINITHBIE CPEACTBA XPaHEHUs, MEepPeIayu W MPeICTaBICHUsS WH(POPMAIIUU, KOMILIEKC
TECTOBBIX 33JJaHHUI IS IPOBEICHHS TIPOMEKYTOUHBIX U PYOCHKHBIX KOHTPOJICH.

3. Tlomemienust JuUIsi CaMOCTOSITENIbHOM paboTel oOywaromuxcs: IlepcoHanbHbBIE
komibioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B 3JICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENbHYIO CPEly YHUBEPCUTETA.

4. TlomemeHus sl XpaHEHUS W MPOPUIAKTHYCCKOTO OOCITYy)KMBAaHUSA Y4eOHOTO
obopynoBanus: Illkaper nns XpaHeHHS Y4eOHO-METOAMYECKON JOKYMEHTAIMH, Y4eOHOTO
000pyI0BaHUS ¥ Y4eOHO-HATJIAIHBIX TTOCOOUH.



MHNPUJIOXEHHUE 1
Y4eOHO-MeTOANYECKOE 00ecTedyeHHe CAMOCTOSATEIbHO padoThl 00y4al0IIUXCS

Mo gucumnanHe «MexaHUKa XUAKOCTU U raza» npeaycMoTpeHa ayanuTopHaa u BHeayaAnUTOpHas
camocTonATesibHan paboTa obyvatoWmMXCa.

AyauTopHasa camocToaTenbHasa paboTa CTyAeHTOB NpeanosiaraeT MHANBMAYaNAbHble cobece0BaHUSA U
COOBLLEHMA Ha NIEKLMOHHbIX 3aHATUAX, 3AIIUTY JIAOOPATOPHBIX PabOT M BbINOAHEHUE UHANBUAYANbHBIX
3a/1aHUN.

IIpumepHBbIe BONPOCHI IS AyTUTOPHBIX HHANBHIYAJIBHBIX co0eceJ0BAHUI H
COOOIIeHU

du3nyecKne CBOMCTBA JKHIAKOCTH
1. B 4éM oTimume KUuIKOCTeH OT TBEPABIX TE U ra30B?

2. KakoBa B3aMMOCBS3b MEXIY IUIOTHOCTBIO U YJIEJIBHBIM BECOM KHUAKOCTH? YKAXKUTE UX
€IMHUIIBL.
3. Yro nHa3pIBaeTcs KOAPPUIMEHTOM OOBEMHOTO CxKaTHs kuakoctu? KakoBa ero cBsi3b C
MOJYJIEM yIpyroctu?

4. KakoBa CBsI3b CKOPOCTH 3BYKa B KHAKOCTH C MOJIYJEM YIPYIrOCTHU W IUIOTHOCTBIO
SKAOKOCTHU?
5. UTo Ha3bIBa€TCS BA3KOCTHIO KUIKOCTH? B 4éM COCTOUT 3aKOH BSI3KOTO TpeHust HproToHa?
6. B ueM npuHULMNMANIbHAS pa3HULA MEXKIY CUJIAMH BHYTPEHHEIO TPEHHUSA B KUIKOCTU U
CUJIaMU TPEHHS IIPU OTHOCUTEIILHOM MepEMENIEHUH TBEPABIX Te?
7. KakoBa cBsI3p MEXIy NWHAMHUYECKMM M KHHEMATHUYECKUM KOd(pPUIMEHTaMH BS3KOCTHU?
VKaXkuTe UX €IUHUALEL.
8. Kakue BUJIbI CHII B )KUJKOCTH PacCMaTpUBAIOTCS B TUpaBINKe?
9. Ykaxkute cBOMCTBA HACATbHON KUAKOCTH. C KaKo 1eNIbI0 B THAPABIUKE BBEIACHO MOHATHE
00 maeanbHOM KUAKOCTH? B Kakux ciiydasx MpU MPaKTUYECKUX pacdy€Tax MOKHO CUHUTATh
JKUJKOCTD HACATBHOM ?

11. HanumuTe ypaBHEHHE COCTOSIHUS ra3a U JailTe ONpeAesIeHHe BXOAAIINX B HETO BEIUYHH.

T'uopocmamuxa

1. KaxoBslI cBOICTBa rHAPOCTATUYECKOTO TABICHHUS?

2.  OObBsicHUTE (PU3HUYECKUIA CMBICI BEIMYHH, BXOIIINX B AH(PepeHInanbHbIe ypaBHEHUS
PaBHOBECHS JKUJIKOCTH Diliepa.

3. KaxkoBsl popma U ypaBHEHHE TOBEPXHOCTH PABHOTO JIABJICHUS: TIPU aOCOITFOTHOM MTOKOE
KUAKOCTH; MPU JBHKEHUM COCYyJa C XUAKOCTHIO IO TOPU3OHTAIBHON IUIOCKOCTH C
YCKOPEHHUEM; TIPU BPAILEHUHN COCY/A C )KMJIKOCTBIO BOKPYT BEPTUKAIBHOM OCH?

4. Kak popmynupyercs 3axon [lackans? [IpuBenute npuMepbl THIPABINUYECKUX YCTAHOBOK
B CUCTEME I'MAPONPUBOAA, AEMCTBHE KOTOPBIX OCHOBAaHO Ha 3akoHe Ilackars.

5. KakoBel cooTHomieHHS MeXAy aOCONIOTHBIM  JIaBJI€HHEM, HW30BITOYHBIM U
BakyymMmeTpudeckum? YUrto Oombine: abcomoTHoe maBienue, paBHoe 0,12Mlla, wim
u30bITouHOE, paBHoe 0,06MIla npu armocdeprom aasienun pasaom 0,1 MITa?



6. Uemy paBHa B MeTpax BOASHOTO CTOJ0a MbE30METpUUECKast BHICOTA JUIsl aTMOC(EepHOTO
naBieHus?

7. Tlouemy UEHTp HaBJIEHHS BCErJa HAXOJIUTCS HIXKE LEHTpAa TSHKECTH CMOYEHHOU
MOBEPXHOCTH TMJIOCKOM CTEHKHU?

8. OOBsicCHUTE, YTO TAKOE MbE30METPUYIECKast U OapOMEeTpUIECKas BBICOTA.

9. Uro Takoe s1topa JAaBieHUS U LIEHTP JaBJIcHUS?

Kunemamuka scuokocmu
1. Moxer 1M paBHOMEpPHOE, JBUKEHHE OBbITh HEYCTAaHOBMBIIMMCS, a HEPaBHOMEPHOE -
YCTaHOBUBILIUMCS?
2. laiiTe onpeaeneHus U MpUBEAUTE IPUMEPBI BUJIOB JIBUKEHUS KUJKOCTH yCTaHOBUBLIETOCS
U HEYCTAaHOBUBILETrOCs, HAOPHOTO M OE3HANIOPHOTO, PAaBHOMEPHOTO M HEPABHOMEPHOTO,
IIJIABHO MEHSIOILETOCs.
3. Uto Takoe JIMHUS TOKA, TPyOKa TOKa U 3JIeMEHTapHas CTpyhka?
4. Ilpu KakuX YCJIOBHAX COXPAHSAETCS MOCTOSTHCTBO Pacxoa BAOJIb IOTOKa?
5. B uem omiinyme TypOyJIEHTHOI'O TEYEHHUs XKUIKOCTU OT JIAMUHAPHOT0?
6. IlosicauTte ¢pu3nyeckuil CMbICI M IPaKTHYECKOE 3HaUeHue Kputepus PeliHonbca.
7. Bnuser M TeMiiepaTypa JKMIKOCTH Ha BEIMYHMHY KPUTHYECKOM CKOPOCTH, IIPU KOTOPOU
IIPOUCXOJUT CMEHA PEKUMOB JIBUKEHUS?
8. HazoBuTe cBOMCTBA 3JIEMEHTapHOMN CTPYHKH.
9. OOBsicHUTE, YTO TaKOE JIMHUS TOKA, KaK BBINNIAJUT CTpyHdaTas MoOJeENb [TOTOKA, YTO TaKOe
«OKUBOE CEUEHUE», «CMOYCHHBIN NIEPUMETP» U «TUAPABIMUECKUN paguyc»?

Tuopoounamuxa
HazoBute 3HEpreTnyecKkuil CMbICH KaKJI0r0 CIaraéMoro ypaBHeHus bepHyim.
Yro BiUsAeT Ha YUCIEHHOE 3HaueHne kodxpduunenta Kopuonuca?
Jlaiite reoMeTpu4YECKOE UCTOJKOBAHUE KAaXOW COCTABIAIONIEH ypaBHEHU bepHyIn.

AwbhpE

Uto mpeacTaBisieT co00i pa3HOCTh OpJUHAT HATIOPHOM JIMHUU WCATHHOU KUIKOCTH U
peaabHO?

o

Uro npencrasisieT co00il pa3HOCTh OPAMHAT HAIIOPHOM JIMHUU U TbE€30METPUUECKON?

S

Kak ynaunee Bcero npoBOAMTH MNIOCKOCTh CPABHEHUS IIPU PELLIEHUH 33]a4, CBSI3aHHBIX C
UCIIOJIb30BaHNEM ypaBHeHUs bepHymn?

7. Ha3zoBute Ha3zHaueHHe Mbe30MeTpa, Tpyoku I1uro.

8. Korpma nHamopHast M mbe3oMeTpuyeckas JUHMM NapaniensHbsl? Korjga B HampaBieHUH
JBUKEHUS )KUJKOCTH 3TH JIMHUU COMMKAIOTCS U KOT'Jla yJAJISIFOTCS OJJHA OT APYroi?

Pesrcumpl 0sudicenusn sncudkocmu

1. OObscuure Qusnmyeckuii cmbicn kpurepuen: PeliHonbiaca, @pyna u Ditnepa. B kakux
CIIy4asiX JOJDKHBI IPUMEHATHCS 3TH KpUTEPUU?

2. VYKaxuTe 3aKOH paclpelesIeHUs] KacaTelbHbIX HaNpsHKeHUH B HWIMHIPUYECKOM
TpyOONpPOBO/IE MPH JAMUHAPHOM TEUECHUH.

3. KaxoBo cooTHolIeHHE MEXAY cpelHell 1 MaKCUMAaJIbHOW CKOPOCTSMH IPH JTAMUHAPHOM
TE€YEHUU, TIPU PAaBHOMEPHOM TYpOYJIEHTHOM HAIlOPHOM TEUEHUU M B CXKATOM CEUYEHUU
cBOOOAHON cTpyu mnpu uctedeHun? OT Kakux MapaMeTpoB IOTOKa 3aBUCAT IMOTEPU
SHEPTUU MO JJIMHE NPU JTAMUHAPHOM TE€UYEeHUN?



4. Tlpu xakoM pexuMe HMeeT MeCTO Oosiee BBICOKas HEPaBHOMEPHOCTb CKOPOCTEH H
nouemy?

5. OObsACHUTE MOHATUS «THAPABINYECKU TIAJAKHE» H «TUAPABIMYECKH ILIEPOXOBATHICH
MOBEPXHOCTH. MOXKET JM OJHAa W Ta K€ TpyOa OBITh «THIPABIUYECKH TIAIKOW» H
«TUIPABINYECKH [IEPOXOBATON»?

6. Ot kakux (akTOPOB 3aBUCUT KOIPPUIIUESHT THAPABINIECKOTO TPESHHSI ITPU TYPOYICHTHOM
TEYEHUHU, U 110 KaKUM (popMysIaM MOKHO €ro ONpPeAeTUTh?

7. Kakue conpoTHBIEHUS HA3bIBAIOT «MECTHBIMU?

8. Ilo «xakoit d¢opmyne OIOpeneisioT TMOTEepU HSHEPrUH, BbI3BAHHBIE MECTHBIMU
CONPOTUBIICHUSIMU?

9. Kak onpenenuts MOTEPIO HEPTUH NMPU BHE3AIHOM PACHIMPEHUM MOTOKA W BHE3AITHOM
CY’KEHUU €ro?

10. Yemy paBeH KOA(pPHUIHUEHT MECTHOTO CONMPOTHUBICHHS IPU BXOJIE )KUIKOCTH B TPYOy U3
00JBIIOrO pe3epByapa U MpU BBIXOE MOTOKA U3 TPYOBI B OOMNBIION pe3epByap?

Teuenus ¢ mpybax u Kananax
1. KakoBa 3aBUCHMMOCTb MPOITYCKHON CIOCOOHOCTH TPyOOINpOBO/AA OT €ro HIEPOXOBATOCTH
IIPU HEU3MEHHBIX IPOUYHUX YCIOBUIX?
2. Kaxoii 3aBHCHMOCTBIO YUUTHIBAIOTCS TIOTEPU B MECTHBIX CONPOTUBIICHUSX B "IITUHHBIX"
TpyOoIpoBogax?
3. Kak yuyuThIBaroTcst moTepu B KOMIUIEKCHBIX MECTHBIX CONPOTHUBICHHAX B "KOPOTKHX'
TpyOONpoBOJaxX T'HPONPUBOIOB?
KakoBa oco6eHHOCTb pacuéra TpyOOIpOBOIOB C MapajlieNbHbIM COEJUHEHNEM BETBEN?

o

YeMm oTiMyaeTcs OIpeaeseHHe AuaMeTpa MarucTpalbHOro TpyOOmpoBOJa U  €ro
OTBETBIICHUI?
HazoBuTe HECKONBKO BapHaHTOB TPYyOOIPOBOIA C HACOCHOM MoAaueii.
[Touemy npu pacuére TpyOONpoBOIa BaXKHO BBISIBUTH PEKUM JIBHIKEHUS?
OO0BsicHUTe, YTO TaKoe "KaBUTALMs" U B YEM COCTOUT €€ BpeaHOe NaeiicTBre?
Kak rpaduyecku mMOCTPOUTH CYMMAapHYIO  XapaKTEPUCTHUKY JABYX  IPOCTHIX

© o ~Ne

TpyOOIPOBOJOB, COEAMHEHHBIX MOCIIEI0BATENBHO, NAPAIIEIBHO?
10. Kakoii Bua uMeeT 3Mopa CKOpPOCTeH B MONEPEYHOM CEYEHMH OTKPBITOrO pycia MpH
PaBHOMEPHOM JBUKEHUH KUIKOCTH?

MpumepHsie 3a0a4u o meme «udkocme u ee gpusuvecKue ceoiicmear:

3apaua 1.1. Kanucrpa, 3anoiHeHHass GeH3MHOM H He Co-
nepxaulasg BO34yXa, Harpesnach Ha COJHUE [0 TeMmepaTypsl
90 °C. Ha ckonbko mnoBbicHAOCchk Gbl NaBjeHHe GeH3HHA BHYTPH
KaHHCTPHI, eclH 6bl oHa Guiia abconoTHO XecTkoi? HavyanbHas
Temnepatypa 6ensnna 20 °C. Monyab o6bemHol ynpyroctu GeH-
3HHa NPHHATE paBHeIM K=1300 MIla, kospduuuesT tremnepa-
TypHoro pacuupenus B;=8-10"* I /rpan.

3apaua 1.2. Onpenenutb U3bbITOYHOE p; M abCconoTHOE p, AaBAeHne Ha rnybuHe H=400 mm nog,
cB060OAHOI NOBEPXHOCTLIO PTYTH, €C/IM HapOMeTPUYECKOE AaB/IEHNE SKBUBAIEHTHO BbicoTe h=756 mm pm.
cm. Bblpa3uTtb Takxe HapomeTpuyeckoe faBneHne B MeTpax ctonba Bogbl.



3apaua 1.3. M3BeCTHO, YTO 3aBUCMMOCTb AMHAMUYECKOTO KO3 PUUMEHTa BA3KOCTU L OT abCONOTHOM
Temnepatypbl T MOXKeT BbITb BbiparkeHa dopmynoit Buaa W = B exp (b/T), rae B u b — HekoTopble
NMOCTOAHHbIE ANA AAaHHOM KUAKOCTU BEANYMHDI, HE 3aBMCALLME OT TeMnepaTypbl. HaiiT1 3T NOCTOAHHbIE
ONA MALWMHHOIO Macna, ec/in U3BECTHO, YTO Npu Temnepatype t; =14 °C 1 = 21,8 nyasa, anpu t, =30
°C 12 = 6,02 nyasa. OnpeaenunTb TaKKe AMHAMNYECKYIO BA3KOCTb Macna Wz npu t3 = 20 °C.

MpumepHsbie 3a0a4yu 1o meme «fudpocmamuKa»:

3anaua 1. Onpenenuts crity F, He0OX0IUMYTO TSl YAEp>KaHHs B paBHOBECUU TOpITHS /1,
eClii TpyOa 1Mo 1 MOPIITHEM 3aI0JIHEeHA BOIOH, a pasmepsl Tpyobl: D =100 mm, H=0,5m,h =4
M. Jlmnsl peraara: a = 0,2 m u b = 1,0 M. CoGCTBEHHBIM BECOM IOPIIHS IPEeHEOPEYb.

a__, b F
L]
=0 5] =

3aoaua 2. Onpedenums OasneHue p 8 6epxXHeM YUIuUHOpe 2uoponpeoopazosamelis
(MyremunIuKamopa), eciu noKazanue MaHomempa, npUcoeOUHeHHO020 K HUNCHEMY
yununopy, pasno py = 0,48 Mlla. Ilopwinu nepemewaromes 68epx, npuyem Cuia mpeHus
cocmasnsiem 10% om cunvl 0asnenus sHcuokocmu Ha HUX3CHUU noputens. Bec nopuneu G = 4
kH. Juamempol nopwneti: D = 400 mm, d = 100 mm; évicoma H = 2,5 m; nromuocme macia
P =900 ke/m®.
—————

MpumepHsbie 3a0a4u o meme «[UOPOOUHAMUKA»:


http://baumanki.net/definition-436.html
http://baumanki.net/definition-435.html
http://baumanki.net/definition-436.html

3apgava 1. Boga nepetekaeT u3 HanopHoro 6aka, rae n3bbiTouHOe AaBAeHWe Bo3ayxa p= 0.3 MIna,

B OTKPbITbI pe3epByap No KOPOTKOM Tpybe AnameTpom d=50 MM, Ha KOTOPOW YCTaHOB/EH KpaH. Yemy
[0/13KeH bbITb paBeH KO3pdMUMEHT CONPOTUBIEHNA KpaHa A41a Toro, YTobbl pacxos BoAbl COCTaBAAN

Q=87 n/c? BbicoTbl ypoBHeW H, =1 M WU H, =3 M. YUecTb NoTepto Hanopa Ha BXxoAe B Tpyby

F—=
s ST
-1 —_ . =
Cod P
5 £
2 . A— [ E—
== ==
£=05
M Ha Bbixoae 13 Tpybbl (BHE3anHOe paclmnpeHue).

3amaua 2. Macjio BcachIBacTCsi HACOCOM Ha BbICOTY Ny = 0,5 M 1o TpyOe auamerpom 20 MM 1
JUHOM 1,2 M, KOTOpast UMeeT /1Ba pe3kux u3ruda. Hacoc passuBaet nogauy 20 i1/mun. Macio
WI0THOCTBIO 900 Kr/M3 MMeeT KMHEMAaTUYEeCKYI0 BA3KOCTh vV = 4 - 10 M?%/c. B Gake naBieHue
Bo3ayxa — arMmochepHoe. Ompenenuth, Kakoi BaKyyMm pas3BuBaeT Hacoc. [IpuHSTH s
MacisHOrO (MIbTpa KOX(PQHUIMEHTHI MECTHBIX compoTuBieHud Cyp = 6, U1 BXoIa BO

BCACBIBAIOIIYIO MOJIOCTh Hacoca Cy = 2 U A u3rubda BcackeiBaromiei Tpyost Cusr = 0,8.

Ilpumepnvie 3a0auu  no meme «l 'uopasnuueckuii pacuem mpyoonpoeoooe»

3aoaua 1. OmnpenenuTh BEIWYMHY IOTEPh JaBJIEHUS, BBI3BAHHBIX IIOBOPOTOM
Tpy6onpoBoaa auamerpom d = 200 MM Ha yron o = 90°. TpyOompoBoa HOBBIIl CTaTbHOM,
pagmyc moBopota R = 40 M. XKuxoe Macio muaepansHoe(V = 14,5x10% m%/c; p = 800 xr/ M°).

Pacxox xuaxocta Q = 0,5 m¥/c.

3aoaua 2.

3apaua 4.8. )KuiKocTb ¢ mioTHocThio p=900 kr/m® u Bsi3-
Koctbio v=0,01 Ct HarHeraercfi no ropH3oHTasbHOMY Tpylo-
nposoay AJdHHOW /=4 M W auamerpoMm d=25 mm. Onpeaenutb
JaBjieHHe B HayalibHOM CeYeHHM, ecJIH B KOHEUHOM CeuyeHHH
TpyGonpoBoja nasjieHHe aTMocdepHOe, pacXxoi XKHAKOCTH Q=
=6 Ja/c; wepoxoBaTocTh cTeHOK Tpy6onposoaa A=0,06 mm.

IIpumepHbIe 1a0opaTopHbIe padOTHI
Cxembl nOOKIIOUEHUSA 2UOPOUUTUHOPA C OOHUM UM OKOM
[To uCcXOMHBIM JaHHBIM JI JBYX TUIPOCUCTEM, TOKA3aHHBIX HA pUC. |, ompeaenuTh

CKOPOCTHBIC U CHJIOBBIC TTapaMeTPhl THAPOIMINHAPA. Pe3ynbTaTsl BBecTH B Ta0HIly. OOBSICHUTH
MIOJyYEHHbIE PE3YyJIbTATHI.



Cxema 1

Cxema 2

Mpsimoi xo4,

Ob6paTHbIN Xon,
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Ob6paTHbIN X04,
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Pucynok 1 — I'mnpaBnnueckue cxeMbl MOAKIIOYEHUS THIPOIMINHIPA




OnameTp nopwHA
D, mm

OnameTp WwToKa
d, mm

Jasnenune
HOMMWHabHOE P,
Mna

HommHanbHbIN
pacxog Q, n/mMuH

Mnowagb
nopwHesomn
nosocTtun, Sn

MNnowagb
LLITOKOBOM

nosocTun, Swt

CKOpOCTb WTOKA
v, m/c

Ycunmne Ha Wtoke
F,H

OnpedeneHue napamempoes pabomel 2uépocucmemsl

Obugue ceedenus. I uopoyunuHopom Ha3vl8aI0m 00beMHbIL UOPOOSUSAMENb C 02PAHUYEHHbIM
8036PAMHO-NOCMYNAMENbHLIM 0BUNMCEHUEM BbIXOOHO20 38eHA. B 3asucumocmu om KOHCMpyKyuu
pabouyetl kamepvl 2UOPOYUTUHOPLL PA30EISAIOM HA NOPUIHesble, NIYHICEPHble, MeleCKOnUdecKue,
MembpaHuvle u cunvbghonnvie. Haubonvuiee npumenenue 6 o0OvbeMHbIX UOPONPUBOOAX NOYVHULU
nopuiHegsle YUIUHOpbl 61a200aps npOCMOli KOHCMPYKYUU U 8bICOKOU HAOEHCHOCMU.

Tlopuinesbim Hazviearom 2UOPOYUIUHOD, 8 KOMOPOM paboyue Kamepbl 00pazo6aHvl paboyumu
NOBEPXHOCMAMU KOPNYCa U NOPWHA co wimoxkom (puc. 1). B yununopuueckoii pacmouxe xopnyca 1
(puc. 1, a) Haxooumcs nopuieHv 2, KHcecmrko coeOuHeHHwvlld co wmoxom 4. Lunundp umeem ose
nonocmu. nopuinesylo A — uacme pabouei Kamepwvl, 0ZPAHUUEHHYIO PAOOYUMU NOSBEPXHOCMAMU
Kopnyca u nopuiHs, u wimokosylo b — uacme pabouei kamepvl, 02paHuyenHylo padooduMu
NOBEPXHOCMAMU KOpNyca, NOPWHA U wmoka. [nsa cepmemusayuu NOOBUICHLIX COEOUHEHUU 6
YUnuHOpe YyCmaHosienvl YniomHumesnvtsie Koaoya 3 u 5.

P23 & rz3 3 {23 4

#
|

] -
e

T




PucyHok 1 — Cxembl NOpLIHEBbIX TMAPOUMANHAPOB:
a, 8, 2 — IBYCTOPOHHEro AeicTens; 6 — 04HOCTOPOHHEro AeicTBusS

PacueT ocHOBHbIX NapameTpos. Paboune niowaam S, (M?) NOpLWHEN UMANMHAPOB ONpPeaensatoT no
dopmynam:

— CO CTOPOHbI MOPLUHEBOM NOAOCTM ANA LMAMHAPOB C OAHOCTOPOHHMUM LUTOKOM (cM. puc. 1, a n 6)
Sn=nD*/4; (1)

— CO CTOPOHbI LITOKOBOW MOAOCTU AAA LUUAWHAPOB O OOHOCTOPOHHMM (cm. puc. 1, a) wu
[ABYCTOPOHHUM (CM. purC. 1, 8 M 2) LWITOKamu NP YCI0BMM PaBEHCTBa A4MAaMeTPOB NPaBOro 1 1eBOTO LUTOKOB

Sn=mn(D*-d?) / 4. (2)
TeopeTnyeckoe ycunue (H) Ha WwToke 6e3 yyeTa CuA TPEHUSA U UHEPLUM
F = ApSn, (3)
roe Ap — nepenag gasneHuin B paboumx nonoctax, Ma.

Mpu paboTe uMAMHAPA Ha LWITOKE Pa3BMBAETCA CUNA Fyar, KOTOpPAA NPeoaosieBaeT CTaTUYECKYHO
(TeopeTnueckyto) Harpysky Fe;, CUAY TPEHWUA B KOHCTPYKTUBHbIX 31€MEHTAX Fry U CUAY UHEPUMNU Ri:

F¢aKT=FCT+FTp+RMH. (4)
Cuna TPEHWNA 3aBUCUT OT BUAA YNJIOTHEHUA. ﬂ,ﬂﬂ unanHgpa ¢ pesmHoBbiMU YNJIOTHEHNAMU
Fro=fnDboyz, (5)

roe f — koadoduumeHT TpeHus ckonbXkeHua (f=0,1 ... 0,2); b — WUMPUHA KOHTAKTHOrO NOACKA YNAOTHEHUS; Oy

— KOHTaKTHOEe HanpAaxXeHue; z — 4YNcao Koneu.

Cuna MHEepLMM ABUNKYLLMXCS YacTel BO3HWMKAET NMPU YCKOPEHUM U 3aMea/IeHUN ABUKEHMUA LUTOKA. B
obwem cnyyae



Ruwi =ma, (6)

r4e m — macca ABWMKYLLMXCA 4YacTei, NpuMBeAeHHas K LUTOKY, BK/AKOYas maccy pabouyel XuarocTu; a —
yCKopeHue.

Mpu paBHOMEPHOM ABWMEHUW LUTOKA LMAVHAPA CU1A UHEPLIMM PaBHA HYHO.
daKTUYecKoe yCuane Ha LUTOKe LMANHAPA
Foaxr = F wex, (7)
rae F—TeopeTuyeckoe YCUINE; Mwex — MexaHndecknit KN4, (77wex = 0,85 ... 0,95).
PacueTHyto ckopocTb V (m/c) WwToka 6e3 yyeTa yTeuek paboueit KUAKOCTU onpeaenstoT no dopmyne
V= Q/Sn = 4Q/(rnD?), (8)
rae Q — pacxog, paboueii skmngkoctn, m3/c.

B umnvHApe ABYCTOPOHHEro AeNCTBUA C OAHOCTOPOHHMM LUTOKOM CKOPOCTU ABUMKEHUA NPU NPAMOM
(vHaekc 1) n obpaTHOM (MHAEKC 2) X04aX NPU NOCTOAHCTBE PACcX0A0B Pa3/INYHbI:

Q_4 ., _0Q_ 4 o)

V, =— ;o V,=——= .
'7s, zD? ? s, z(D?-d?)
BnonHe oyeBnaHO HepaseHcTBo V7 > V.

OTHOLWEHME CKOPOCTU ABUMKEHUA NPU 0O6PaTHOM XO4e K CKOPOCTU ABWMKEHWUA MpU MPAMOM XoAe
Ha3bIBalOT KO3POULMEHTOM YBEANUYEHNA CKOPOCTU NPU 06paTHOM XoAe€:

Vv, D’
vV, D?-d*’

TeopeTnyeckan molLHocTb (BT) umanHgpa
Nr = ApSqV, (10)
roe V — cKopocTb WTOKa (Kopnyca), m/c.
MoTepy MOLLHOCTU HA NPEOAONIEHME CUN TPEHUS
Nre = FrpV, (11)
HomnHanbHasa MOLLHOCTb TMAPOLMANHAPA
N = Ny — Nrp, (12)
akng

N=N/Nr=1-Fp/F (13)



3a0aHue

Onpeaenntb OCHOBHble pabouMe napameTpbl MOPLIHEBOrO MMAPOLMAMHAPA C OAHOCTOPOHHUM
LUTOKOM NpPW CTaTUYECKOW Harpyske Fcr, MaKCUMaNbHbIX CKOPOCTAX MPAMOro U o6paTHOro XoA0B
COOTBETCTBEHHO Vi 1 V> |, BpeMeHW pa3roHa npu NpAMOM Xoae t, MakCMMaibHOM ZaBAeHUN B HanopHOM

JNIMHUW Pmax, 06Wem KMNAO upunnHapa 7. Paboyas KMAKOCTb — MUHEPaibHOE Mac/o.

Ta6IIVILI,a 1. BapmaHTbI NUCXOOHbIX AaHHbIX ON1A pac4eTa OCHOBHbIX NapaMeTpoB rmgpounanHgpa

Fer, | 20 60 100 | 200 | 30 90 150 | 50 160 | 300 | 220 | 80 250 | 230

KH

Vi, o6 (04 |03 (02 |04 |015(02 |05 (03 |01 |01 |02 |03 |0.25

m/c

%3 12 |09 (06 |O5 (08 |04 |045(09 |07 |03 |02 |04 (06 |05

m/c

tc |01 (02 |02 (03 |01 |02 (02 |02 (02 |03 |02 |02 |03 |0.2

Pmax, | 16 32 16 20 10 16 16 10 20 20 25 16 16 20

MTMa

n 0.97 | 097 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97

Fcr, | 40 80 25 50 210 | 190 | 110 | 60 140 | 280 | 120 | 180 | 300 | 30

KH

Vi, 02 (05 |03 (01 |O1 (02 |03 (02506 (04 |03 |02 |04 |05

m/c

Vs, 04 |09 |05 (015|102 |035|04 |05 |1 08 |06 |04 |0.85 035

m/c

Pmax, | 16 10 20 20 25 16 16 20 32 16 20 10 16 20

MMa

n 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97 | 0.97




Pacuet npocTbix Tpy6onposoaos

Mpu rmapaBANYECKMX pacyeTax pacCMaTpMBaEeTCA HECKO/IbKO BMAOB TpybonpoBoaos.

MpocTtble — TpybonpoBOAbl, KOTOPbIE HE COAEPIKAT PA3BETBNEHWNIN, OHM MOTYT ObITb COeAMHEHbI TaK,
yTo 06pasyloT nocneaoBaTesIbHbIE M NapannefibHble coeanHeHusa. Ecnm TpybonpoBos MMeeT HeCKoJbKO
TPYO, BbIXOAALWMX U3 OLHOrO MECTa, OH Ha3bIBAETCA pa3semeasaneHHbIM. TpybonpoBoa, CoaepKalmnin  Kak
nocnenoBaTteNibHble, Tak M NapannefibHble coeguHeHUa TPyd UAM pPa3BeTB/IEHWUI, Ha3bIBAETCA C/A0MHbLIM
(pnc. 1).

Lv
B ocHoBe pacueTa Tpybonposogos nexut dopmyna fapcn hy, =/1€2— , ANA onpegeneHna NoTepb
g

o v
Hamnopa Ha TpeHue no gaunHe, u popmyna Belicbaxa h, =¢ 70 — 419 MEeCTHbIX NoTepb.
g

Pucynok 1 — PacdyeTHble cxeMbl TpyOOIIPOBOJIOB: @ — IPOCTOTO;
0 — CII0’KHOTO

Mpu N"aMMHAPHOM peXXMME MOJIb3YIOTCA 3aBUCMMOCTbIO, Ha3blBaeMoM 3akoHoM [yaseins:

1281UQ

hys. = 7zgd4 ;o [m], (1)

nnn

5. = 1287:(;,D4LQ [na].

(2)

dopmyny Japcy 06bIYHO BbIpaXKakoT Yepes pPacxos, v Noay4YaloT:

8LQ?
Ny, = 24 —gn'zds , [m]. (3)

Cymmapnas nomepsi HAnopa 8 NPOCMom mpybonposooe cKiadbleaemcs U3 Nomepsb Ha MpeHue
no ONIUHE U MECMHbIX NOMEPb.

Th-hy+ 3 =(25+ 3¢ ) 2F (@)

gz°d*



dopmyna (3.49) B npuHLMNEe cnpaBeganBa A1a 060UX PEXUMOB TEYEHMUA, OLHAKO NPU NAMUHAPHOM
pexunme dallle ucnonb3yoT dopmyny (3.46) ¢ 3ameHolt B Hell daKTUUeCcKOW AJMHbI Tpybonposoaa

pacyeTHoM, paBHOM

Laﬁ+, =L+ I—yé, ’ (5)
roe Lyé — A/MHA, 9KBUBA/ZIEHTHAA BCEM MECTHbIM TrnapaB/INYECKMM COMPOTUBIEHUAM B pr6OI'IPOBOAE.
Lye = s (6)
A

Ona npoctoro Tpybonposoaa AnvMHOM | M MOCTOAHHbIM AMameTpom d pacyeTHoe YypaBHeHue

TpybonpoBoza npu TypOyneHTHOM peKMME ABUKEHNA UMEET BN,

“[1+2L 8Q° _ Ly 4L
H _(1+,1d +Z§j T 0,0827 = (1+,1d +Z§j. (7)

Ipu 0ocmamouno 6orvuwon omunocumenvrou oaune | [d mpybonposooa ckopocmuuim
Hanopom MONCHO npeHeopeub, mo2oa 0711 OTUHHO20 MPYOONPO8OOA pacyemuoe ypasHeHue npumem

8uUo

4

_oosr (1L
H =0,0827 y (/1 5 +z§} (8)

Ecau mpybonposod cocmoum uz nocnedo8amenbHO cOeOUHEeHHbIX Yy4acmKkosg (puc. 2, a), mo

Cnpa@eaﬂu@bl pasencmea.
Q =Q1 =Q2 :H_an;

Doh=>h+>h+.+> h.

Mpw napannenbHOM coeanHeHMM n TPybonpoBoAoB (N — KOJIMYECTBO pa3BeTBAeHUI) (puc. 2, 6)

(9)

Q=Q,+Q,+..+Q;
Sh=>h=.=Yh"

(10)

rae Q — pacxop, B TOYKe pa3BeTBAeHUA.

T

const

1 -l ________ 7T
; 14243
. !

Q Q Qs Q=Q:1+Q;+Qs Q

H

Pucynok 2 — CxeMbl 1 HallOpHBIE XapaKTEPUCTUKH TPYOOIIPOBOIOB,
COEJIMHEHHBIX MOCIIeI0BaTEIbHO (2) U mapaniensHo (0)

MpumeyaHue. OnpeaeneHune KoapduUMeHTa IMAPABAMYECKOrO  COMPOTUBAEHUA



Ons Tpy6, paboTatolmx KaKk “ruapasamyecku rnagkue” A onpeaensetca no popmyne bnasmyca

,. 03164 a1
YRe

JIist peasibHbIX TEXHUYECKHX TPYO C €CTECTBEHHOM IIEPOXOBATOCTHIO IS OMpenesicHus A
pexomennyercs popmyna A.Jl. AnbTimyms

A 687
x=o,1j.(—+—] : (12)
d Re

rae A; — 3KBMBANIEHTHaA LEpPOXoBaATOCTb TpY6bI, MM.

DKBUBAJICHTHAS IEPOXOBATOCTh A TIpeCTaBIIsIeT COO0H BBICTYIIBI pABHOMEPHO
pacrpeieieHHOM 3epHUCTON a0COIIOTHON IEPOXOBATOCTH TAKOTO pa3Mepa, IPH KOTOPOM HOTEpH
Harnopa OyAyT TaKMMH K€, KaK U IPU JeHCTBUTEIHHON IEPOXOBATOCTH.

Mpn manbix 3HavYeHUsx (Re- A/d ) BTOpbIM cnaraembliM MOXKHO npeHebpeub, U (12) obpaltaetca B (11).
HaobopoT, npu Gonbwux (Re-A/d) nepBoe cnaraemoe [AeNaeTcs HUYTOXKHO Manbim M dopmyna (12)
npeobpasyetca B popmyny b. LUndpurHcoHa:

0,25
2= o,n(AdaJ (13)

3apaHue

PewwuTb ABa TMMNa 3a4a4M Ha pacyeT NPoCcToro TpybonpoBoaa CorfacHo AaHHbIM, NPUBEAEHHbBIM B
Tabnuue HUKe.

Tabnuual. UcxogHble gaHHble ANA pacyeTa

Ne B. 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Q 20 60 100 | 20 30 90 15 50 16 30 22 80 25 40

p.x/m> | 850 | 840 | 860 | 865 | 870 | 860 | 883 | 868 | 855 | 860 | 870 |890 | 880 | 865

\Z 65 72 68 81 100 | 113 |78 94 64 72 66 90 80 72

d mm |16 32 16 20 10 16 16 10 20 20 25 16 16 20

A,mm | 0,01 |0,01 0,01 001 0,01]|0,01)0,01]|0,01|0,01|0,01]|0,01]0,01)0,01|0,01




H, m 1,2 (08 |06 |1 09 |08 |11 (09 |05 |066|07 |08 |09 |1

Ne B. 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Q 50 120 | 80 90 60 40 20 25 16 10 8 12 20 30

p.xm> | 865 | 870 | 860 | 883 | 868 | 855 860 | 870 | 890 | 880 | 865 | 850 | 840 | 860

v, 72 66 90 80 72 100 | 113 | 78 94 64 65 72 68 81

d, mm | 16 16 10 20 25 16 16 20 10 9 12 16 20 12

A,mm | 0,01)001|001(|001001|0,01|0,01|0,01|0,01|0,01|0,01|0,01|0,01]0,01

H, m 2 1,2 |08 |09 |11 |1 15 |06 |08 |11 |12 |165|18 |07

T'uoponpueoo npecca
[{enb paboTsel:. OnpeneneHre OCHOBHBIX TapaMeTPOB THAPOCUCTEMBI Ipecca.

Onucanue paﬁom bl CXémbl

Hapuc. 1 mnpexncraBneHa rujpaBandeckas cxeMma mpecca ¢ UCIoIb30BaHUEM YIIPABIIIEMOTO
o0paTHOro KJlamaHa — TUApo3aMKa. B naHHON cxeMe OCHOBHBIM 3JIEMEHTOM SBISETCS pabouMii
IWIMHAP 2, KOTOPBIN 00ecreurBaeT BhIMOJIHEHNE HEOOXOIUMBIX TEXHOJIOTHYECKUX onepauuil. Kak
NPaBUJIO, JaHHbIE IIMJIMHAPBI OTJINYAIOTCS OOJBIIMMHU JUaMeTpaMu | OonbIIMMH oObeMamu. J{is
o0ecreyeHns YCKOPEHHOT0 XOJa MOPUIHS HUIMHApPA 2 IPUMEHSIOT BMECTO HACOCOB, CO3/AOLINX
OOJIBIITYI0 TIPOU3BOAUTEIILHOCTh, OE3HANMOPHYIO TMoJady padoued KUAKOCTH u3 Oaka 3 uepes
yhpaBisieMblil THIPo3aMOK 4. B JaHHBIX MalIMHaX MX Yallle BCEr0 Ha3bIBAIOT HAMOJIHUTEIbHBIMU
kinanaHamu. lcxogHoe monoxkeHwe TOJA3yHAa — BBEpXYy. DBKIIOYMB  JIEBYIO  CEKIHUIO
ruapopacnpenenurens 6, HaNpaBisAlOT MNOTOK pabodel KHUAKOCTH B MOPIIHEBBIE MOJOCTU
TUAPOUMIUHAPOB | YCKOPEHHOro xoJa. B OCHOBHOM IMIMHADP JXKHUJIKOCTh IIOJAETCA Yepes
HaIOJHUTENIbHBIN KianaH 4 u3 6aka 3 6e3HarnopHo.

ITo Mepe nepemMeleHns Moja3yHa BHA3 U JOCTHKEHUS UM 3arOTOBKH, HAUMHACT IOBBIILIATHCS
JABJICHUE B IOPIIHEBBIX MOJOCTAX T'MAPOUMIMHAPOB 1. OTKpbIBaeTCs KiamaH IMOIAKIIOYEHUS
JaBJIeHUs 5 U pabovas MOJOCTh LMIMHAPA 2 HAYMHAET HANOJHATHCS JKUIKOCTBIO MO JTaBICHUEM,
9TO CO34a€T YCIOBUS IS  BBHINIOJIHEHHUS HEOOXOJAMMOW  TEXHOJOTHYECKOW  Omeparuu.
HarnonauTenbHbIN K1anaH 4 Ipy 3TOM IEPEKPBIBAET NoJavy )KuakocTu. [Ipyu nepemeniennn noyisyHa
BBEepX pabouas >KUJIKOCTh MOAAETCS B IITOKOBBIE IMOJIOCTH THAPOLMIUHAPOB 1, OJHOBPEMEHHO
CUTHAJI T10 JIMHUHU YIPaBJIEHUS MOJAETCS Ha HAMOJIHUTEIHBIN KJIallaH B TOUKY X, YTO 00ecleynBaeT



CBOOOJIHBIN CIIUB YKUJIKOCTH U3 MOJIOCTH OCHOBHOTO IMJIMHIpPA B €ro 0ak, 4epe3 HaIOJTHUTETbHBINA
KJamnad 4.

Buvinonnenue paoomot

N3BecTHO:

Juametp nopaHs ocHoBHoro 'L - D2, mm

Juametp mopriHs  BeroMorarenbHbIXx 'L — D1, MM
JlmameTp mroka Beromorarenbubix 'L — d1, MM
Tpebyemoe makcumanbHoe ycuiue npeccoBanus F,xH

CKOpOCTh YCKOPEHHOT0 X012 V, M/C



ITo ucXoAHBIM JAHHBIM ONPENEIUTh HEOOX0IMMOE HOMUHAIIBHOE J1aBJICHUE U
HOMUHAJIbHBIN PacXoJll B CUCTEME.

Bapuant 1 2 3 4

D2 400 600 500 450
D1 120 150 100 150
di 80 85 60 100
F 200 400 600 800
% 0.3 0.2 0.25 0.1




IMPUJIOKEHUE 2

OIIeHO‘leIe cpeacrea Jid MPpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyembie pe3ysbTaThl 00yUCHUS

OneHouHbIE CpeCTBA

IIK-11 cmoco0HOCTBIO K CHCTEMATHYECKOMY H3y4YeHHI0 HAYYHO-TeXHMYECKOil HH(pOopMAanH, 0Te4eCTBEHHOI0 U 3apy0esKHOI0 ONbITA 110
COOTBETCTBYIOLIEH CIenHAJIH3aluU

3HaTe

(dyHIaMEHTaJIbHBIC 3aKOHBI TPUPOABI |
OCHOBHBIC (PU3MYECKHE 3aKOHBI B 00J1aCcTH
MEXaHHKH KHJIKOCTH U Ta3a Ha ypOBHE
OCBOCHHS MaTepHaa, MpeICTaBISHHOTO Ha
ayTUTOPHBIX 3aHATUSX C JOTOJTHUTEIHHBIM
H3YYCHHEM HAyYHO-TEXHUYECKOH
uH(popmManuu, OTE€YECTBEHHOTO U
3apyOeKHOTO OMBITA;

METO/IbI TEOPETUIECKOTO u
IKCIIEPUMEHTAIILHOTO MCCIICTOBAHMSI
JBUKEHHSI IOTOKOB KUJKOCTHU U Ta3a;
00J1aCcTH MPUMEHEHHSI 3aKOHOB MEXaHWKH
KUAKOCTU W Taza B MNpodecCHOHATBHOU
JESTCIIEHOCTH.

Hepeueub meopemuidecCKux 6onpocoe K zauemnty.:

RROoo~NoO RN E

16.
17.
18.

0.
1.
12.
13.
14.
15.

CoiicTBa pabouux xxuakocteid. OCHOBHBIE MOHSATHUS U OMPEICICHUS KUIKOCTH.
[IIOTHOCTP ¥ yAEIbHBIN BEC )KUIAKOCTH.
CxMMaeMoCTh KUJIKOCTH.
Koaddumment o6beMHOTO CxKATHS.
KoadduureHT TemnoBoro pacmupeHus.
Mopynb ynpyroctu *uaKoCTH.
Bs3kocTh )KMIKOCTH.
Koadurment kuHeMaTHIECKOM BA3KOCTH KUIKOCTH.
KaButanust >kuakoctu, ciocoObl MpeaoTBpaIlEeHuUSI.
O6nuTepanus >KUIKOCTH.
I'mapocTaTuka, OCHOBHBIE MMOHATUS U ONIPEIETICHUSI.
[TonsATHE THAPOCTATUIECKOTO TABICHHUS.
Enunuiel usmMepeHust THAPOCTaTUYECKOTO IABJICHHUS.
CBolicTBa THAPOCTATUYECKOTO JIABICHUS.
[ToHATHS THAPOCTATUYECKOTO JIABJICHHS: aOCOTIOTHOE, aTMOC(EPHOE, N3OBITOUHOE U
BaKyyM.
Huddepennnansabie ypaBHEeHUs Diiepa ik paBHOBECUS KUIKOCTH.
OcHOBHOE ypaBHEHHE THPOCTATUKH.
3akoH Apxumena.




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyembie pe3yabTaThl 00yUEHHS

OueHouHble CpeCTBa

19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.

44,

3akoH Ilackans.
MexaHu3M ¢ UCII0JIb30BAHUEM ypaBHEHUS THJIPOCTATUKH, TIOMKpaT. U
MYJIBTUIUIMKATOP.
MexaHu3M € UCII0JIb30BAHUEM YPAaBHEHUS TUJIPOCTATUKH, MYJIbTUILIUKATOP.
W3mepenue naBineHus )KUIKOCTH.
PaBHOBecue XUIKOCTH B COOOLIAIOIINXCS COCYIax.
Cuna naBineHus )KUIKOCTH Ha BEPTUKAJIBHYIO CTCHKY.
Cuna naBineHUs )KUJIKOCTH Ha TOPU3OHTAJIBHYIO CTEHKY.
Cuna naBneHus )KUIKOCTH Ha HAKJIOHHYIO CTEHKY.
OrnpezenieHne TONIIUHBI CTEHKH.
I'mppoauHamuka, OCHOBHBIE ONIPEACICHUS.
I'eomeTpust MOTOKOB KUAKOCTH.
Knaccugukanus moToKoB )XUIKOCTH
Pexxnmsbl aBrxenus xuakoctu. Yucno PeitHonbaca.
JlaMMHapHBIN PEKUM JBUKEHUS JKUIKOCTH U €70 3aKOHOMEPHOCTH.
Pacxon u cpeassisi CKOpOCTh MOTOKA MTPU JAMUHAPHOM pEXKHUME.
TypOyneHTHBINH peKUM IBUKEHUS )KUKOCTH M €r0 3aKOHOMEPHOCTH.
3aKOH HEpa3pbIBHOCTH MOTOKA KUIAKOCTH.
3aKOH COXpaHEHMsI SHEPIUU IS IOTOKA )KUIKOCTH. Y paBHEHUE bepHymn i
MIOTOKA UJCAJIbHOM JKUKOCTH.
YpaBHeHue bepHymum 115 CTpYHKHU UACAIBHON KUAKOCTH.
VYpaBHenue bepHyiun 715 MOTOKA peaIbHOM KUAKOCTH.
YpaBHeHnue bepHyum 115 CTpYHKH peanbHOMN )KUIKOCTH.
[IpumeHeHre OCHOBHBIX YpPaBHEHUHN ABM)KEHUS MOTOKOB KUAKOCTHU I U3MEPEHUS
CKOPOCTEH U PacX0/10B )KHJIKOCTH.
I'mppocratnyecknii ynap. @opmyina XKykosckoro H.E. s runpoynapa.
CriocoObI pe1oTBpaleH s THAPABINYECKOTO yaapa..
[ToTepu Hanopa (naBieHus), onpeaesieMble JTMHON TpyOorpoBoaa, popmyna
Hapcu.
OmpeneneHre MECTHBIX TIOTEPh HaIopa (IaBieHus) B TpyoonpoBoe, popmyna
Beiic6axa.




CTpyKTypHBIii

HIIEMEHT [Tnanupyembie pe3yabTaThl 00yUEHHS OrneHouHbIE CPECTBA
KOMIIETEHINH
45. Onpenenenre nMoTeps Hamopa (AaBjieHus) B TpyoonpoBoje, hopmyia
Hapcu-Beiicoaxa.
46. Pacuer o011ero cCOonpoTUBIICHHS B TIPOCTOM TPYOOIIPOBOJIE.
47. IlocnenoBarenbHOE COETMHEHHUE MPOCTHIX TPYOOIIPOBOIOB.
48. TlapanienbHoe COeTUHEHUE MMPOCTHIX TPYOOIIPOBOIOB.
49. OmpenienieHue MOTEPh NABJICHUS B PEAIbHOM THIIPOCHCTEME.
50. ®opmyna Topuyeniu.
51. VcteueHue )KuAKOCTH Yepe3 Majoe OTBEPCTHE B TOHKOM CTEHKE.
YMeTh BBITIOJHSATH Ilpumepnvle npakmuyecKkue 3a0anus 011 3auema:
TUJPaBIUYECKUE  PaCUeThl, 1. B aBycroponHem rujpouiinnape auametp nopins D = 160 mm, nuametpsl
CBSI3aHHBIC C OIPEICICHHEM mrrokoB d1=80mm u dz2 = 100 mm. IIpu pabouem mnaBneaun p = 10 MI1a,
mapamMeTpoB  IIOTOKOB U MIPOTUBO/IABJICHUH B CIIMBHOMU MOJIOCTHU prp = 0,15 MITa u pacxoae macna
PEXMMOB paboTEI paboueii nmonoctsio 0,1 11/c onpeAenTuTh YCUIINE U CKOPOCTH, Pa3BUBAEMbIE
THAPABIMYCCKUX MAIIUH ¢ IITOKOM MPH JIBUKEHUH BIIPaBo U BIIeBO. [IpuHsaTe mexannueckuit KII1/]
MIPUMEHEHUEM ruapouunurapa 0,96; oobemubIi — 1.
TEOPETUYECKOT O " ]
HKCIIEPUMEHTAIHLHOTO t—-s--—l_.mq | ——
METOJIOB HCCIIE0BAHUS L —
CaMOCTOSITENILHO MPUOOPETATh
JIOTIOTHUTEIFHBIC 3HAHUS U YMECHUS U
HPUMCHATD MOJYICHHBIC SHAHWA HA 2. KujakocTh, uMeromas mwioTHOCTh 1200 kr/mM® U IuHAMHYecKHil KO(QUIHEHT

MEXIUCIUIIMHAPHOM YPOBHE;

BBIOMPATh U MPUMEHATh MaTEMAaTHYECKHE
MeTO/Ibl, (PU3HUECKUE 3aKOHBI IS PEeIICHUs
MIPaKTHUYECKUX 3a/1a4

Baskoctu 2-107 IMa-c, u3 6aka ¢ MOCTOSHHBIM YpOBHEM 1 caMOTEKOM TIOCTYTIAeT
B peaktop 2. OnpenenuTh, KaKOe MAaKCUMaJIbHOE KOJMYECTBO KUIKOCTH (TIpH
TOJTHOCTBIO OTKPBITOM KpaHE) MOXKET TOCTyIaTh M3 0aka B peakTop. YpPOBEHb
KHUAKOCTH B Oake HaxoJuTCs Ha 6 M BbIIIE BBOJAA KHJIKOCTH B PEAKTOP.
TpyOonpoBoa BHIOIHEH U3 AIFOMHUHHUEBBIX TPYO C BHYTPEHHUM AuameTrpom S50
mM. OOmias ayMHa TpyOONpOBOAA, BKIIOYAs MECTHBIE COMPOTUBIEHUS, 16,4 M.
Ha tpy6ormpoBoae umeroTcst Tpu KojieHa M KpaH. B O6ake u peakTope naBieHHE
aTMocdepHoe.




CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OrneHOYHBIC CPEICTBA
KOMIIETEHIIUH
¥
'I___TL.
1
p3
©
I
T
2
Y
3. IlomoOparh HEOOXOAMMBIM AWaMETp IWIMHApHUYeckoro Hacaaka (u=0,82) c
TaKMM pacdeToM, 4ToObl yepe3 Hero BeiTekano 77000 kr/d HepTH IIOTHOCTHIO
865 kr/m°. Hanop H moCTOSHHBIH 1 paBeH 12 M.
Bnagers METOJaMi IPOEKTUpOBaHUsI U pacueta | [lpumephuvie 3a0anus Ha peuieHue 3a0ay u3 npogheccuonanbHol odnacmu

TUAPABIMYECKUX W ITHEBMaTHYECKHX
CHUCTEM;

WHXEHEpHOW TepMuHOJIoTHEH B o0nactu
MEXAHMUKH JKUJKOCTH U Ta3a;

crocobamu COBEPLICHCTBOBAHUS
npodecCHOHANBHBIX 3HAHUH UM yYMEHUH
NyTeM M3y4YeHUS HayYHO-TEXHUYECKOU
uHpOpMaINH;

po¢eCCHOHATIBHBIM SI3BIKOM MPEIMETHOM
001aCTH 3HAHHUS;

4 Un

Fz*, 3 ——

— s s —

Ha pucyHke moOKka3aHa yIpoIIEHHas CcXeMa OOBEMHOr0 T'MIpPONPUBOAA
MIOCTYNATENbHOIO  JBWXKEHHUS C  JIPOCCENBHBIM  PErYJIMPOBAaHUEM CKOPOCTH
BBIXO/IHOTO 3BeHa (IuToka), rae 1 - Hacoc, 2 - perynupyemsblid apoccens. LlTok
ruAporMHapa 3 HarpyxeH cuiod F = 1200 H; nuamerp mopmms D = 40 mwm.
[penoxpanutenbHblii knanan 4 3akpbIT. OnpeaenuTh AaBleHHE Ha BBIXOJE U3




CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CPEACTBA
KOMIIETEHINH

Hacoca U CKOPOCTb MEepeMeIleHHs MOPIIHA CO IITOKOM Vy MPU TakOM OTKPBITUU
JpocceIs, Korjia ero MOKHO paccMaTpUBaTh Kak oTBepcThe Iuiomazapio So = 0,05
cM? ¢ koaddurmentoM pacxona [ = 0,62. ITomaua Hacoca Q = 0,5 n/c. ITnoTHOCTH
xuaxoctd p = 900 kr/m. TTotepsimu B TpyGompoBoaax mpeHedpeds. [IocTpouTh
THIPABIMYECKYIO0 CXEMY, 3aJaTh HACTPOMKY KiamaH 4, CMOJEINpOBaTh paboTy
I'C.

- HaBbIKaMH 1 MCTOJUKaMH O606H.I€HI/IH PE3YJIbTATOB PCUICHU A




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:
IIpomesxyTouHas arrecTanys No AUCUUILUIMHE «MexaHHuKa KHUJIKOCTH U ra3ay» BKIOYAET

TEOPETUYECKHE BOTPOCHI, O3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YUaIOIIMMUCS 3HAHUMN, U
NPaKTUYECKHE 3aaHusl, BBIBISIOMINE CTENICHh CHOPMUPOBAHHOCTH YMEHUI U BIIaJICHHIA,
npoBoAMTCS B (hopMe 3adeTa.

3ader 1Mo JaHHOW JUCHUIIIMHE IPOBOIUTCS B YCTHOM opMe, BKIIFOYAET | TEOpEeTHUECKUIMA
BOIIPOC U OJIHO IIPAKTUUYECKOE 3a/1aHNE.

Memoouueckue pekomenoayuu 01a n0020MOGKU K 3auemy

1. Ilpu moAaroToBke K 3a4eTy y CTYJEHTa JOJDKEH ObITh XOPOUIMM Y4eOHUK MU KOHCIEKT
JUTEpaTyphl, IPOUUTAHHOM 110 YKa3aHHUIO MPEoAaBaTess B TEUEHUE CEMEeCTpa.

2. Bmnauane cnenyer mpocMOTPETh BECh MaTepHall 10 CJaBaeMOM JUCHUIIIMHE, OTMETUTH JIS
cebst TpyaHble Bompochl. O0si3aTellbHO B HHUX pa3o0parbesa. B 3akiroueHue eme pas
[[eIeCO00pPa3HO MOBTOPUTH OCHOBHBIE IMOJIOKEHHUS, HCIONb3yS MPH 3TOM OIOPHBIE
KOHCHEKTHI JieKiuid. [lpu 3ToM HYy>kHO 00paTUTh 0cO00€ BHUMaHUE Ha TEMbI YYEOHBIX
3aHATUHN, TPOMYIICHHBIX CTYIEHTOM I10 Pa3HBIM IPUYUHAM.

3. Ilpu moaroroBke K 3aueTy HEOOXOAMMO MOBTOPSTH MPONICHHBINA MaTepual B CTPOrOM
COOTBETCTBUU C y4eOHOI paboueil mporpaMMoil TUCHUIUIMHBI, IPUMEPHBIM MEPEYHEM
yueOHBIX BOMPOCOB, BEIHOCAIINXCS HA 3a4eT U COJAEPKAIINXCS B JAaHHOU Mporpamme.

4. Ecnu B mpolecce caMOCTOSITeNIbHOM  paboThl Ha/l H3y4YEHUEM TEOPETHUECKOr0 MaTepralia
WIM TpU pPEIIeHUH 3a/lad y CTyJIEHTa BO3HHMKAIOT BOIPOCHI, Pa3peUINTh KOTOpHIE
CaMOCTOSITENILHO HE yJIaeTCsl, HEOOXO0AUMO OOPaTUTHCS K MPEIOAaBATENIO s TOTYUESHUS
Yy HETO pa3bsSICHEHUH WK yKa3aHuil. B cBoMX Bompocax CTyACHT JIOJKEH YETKO BBIPA3HTh,
B U€M OH HCHIBITBIBAET 3aTPYJHEHHUS, XapaKTep 3TOTO 3aTPYyJHEHHUs. 3a KOHCYJIbTaIluen
cienyer oOpalaThCs U B CIy4ae, €CiM BOSHUKHYT COMHEHUS B PaBUIIbHOCTU OTBETOB Ha
BOITPOCHI CAMOTIPOBEPKH.

Ilokazamenu u Kpumepuu ouenueanus sauema:
3aumeno) CTaBUTCA B ClIyda€ OBJIQJCHUA CTYJACHTOM IMOPOTOBBIM  YPOBHEM

c(hOpMUPOBAHHOCTH KOMIIETCHIIMI, T.e. 3HAHMK 00 OCHOBHBIX TMOJXO0JIaX K HCCIEIOBAHHIO
MEXaHMKH KUAKOCTH M Ta3a., YMEHHUU CaMOCTOSTENbHO MpHOOpeTaTh 3HaHWs B 00JacTH
MEXaHHUKH KHJIKOCTH U Ta3a C HCIOJIb30BaHUEM YUeOHOM IUTepaTyphl.; BIaJCHUEM CIIOCO0aMu
JEMOHCTPALIMM YMEHHSI AHAJIM3UPOBATh M3BECTHBIE MOJXOJbl K HCCIEIOBAHUIO MEXAHUKHU
KUJKOCTHU U Ta3a.

- «He 3auteHo» CTaBHUTCs, €CIIN O6y’~I3IOH.[PII>iCSI HC MOXKCT IMOKa3aTh 3HAHHA Ha YPOBHC
BOCIIPOU3BCACHUA U 00BSICHEHUS I/IH(I)OpMaI_[I/II/I, HC MOXKCT IMOKAa3aTb MHTCJUICKTYAJIbHBIC
HAaBBIKW PCIICHUA IMPOCTHIX 3a71a4.



[NPMJIOXEHME 3

MeToandeckne YRazaHusl 10 BBINIOJIHCHU IO ﬂaﬁopaTopﬂblx paﬁoT

[Tpenmer nucuuminHbl «MexaHUKa )KUAKOCTH U ra3a» B CBOUX MCXOJHBIX IOJIOKEHUSIX
onupaercs Ha (pU3HKY, 3aKOHBI BBICIIEH MaTEMAaTUKU, TEOPETHYECKONH MEXaHUKH, COIIPOTUBIICHHUS
MaTepuasoB, TEOPHUIO MEXAHW3MOB U MAalllMH U JeTanyu MamuH. OgHako OOJbIIas CI0XKHOCTh U
HEJOCTaTOYHAsI M3YYEHHOCTh MHOTHX SIBIICHHI BBIHYXJAa€T MCIOJNb30BaTh M AMIUPUUYECKUE
NpUEMBI; HEKOTOPbIE U3 KOTOPBIX JEMOHCTPUPYIOTCS B JIaOOPATOPHBIX paboTax Mo ruApaBiIUKe.
B3aumopeiicTBie Teopun U IKCIEPUMEHTA - XapaKTepHasi 0COOCHHOCTh TaHHOM TUCIUIUINHBI.

ITpu pabGoTe Hax KaxAbIM pa3felioM CJENYET, IPEXKIE BCEro, O3HAKOMUTBHCS C €ro
coJiepskaHueM 1o nporpamme. Onupasich Ha METOJIMYECKUE YKA3aHUS, IPUCTYIIUTh K U3yYEHUIO
Marepuaia no yaeOHUKaM; IPH 3TOM PEKOMEHIYETCsl BECTH KOHCTIEKT C OCHOBHBIM COJICPKAHUEM
TEMBI, C BBIBOJIAaMH (OPMYIT U HeoOXoauMbIMH rpadukamu. OukcupoBaTh HescHbIe MecTa. [lo
TEM BOIpOCaM, KOTOpbIe HE yAaércs pa3oOpaTh CaMOCTOSITENBHO, CIIEAyeT OOpaTHThCS K
BeylIEMY MIPEroaBaTello 3a KOHCYIbTalueH.

Jlns mpoBepKH YCBOGHHUs Marepuallia HY)KHO OTBETHTh Ha KOHTPOJIbHBIE BOIPOCHI,
MpUBEICHHBIE B TOcOOMU. PekoMeH1yeMoe HIKe SBISETCSI MUHUMYMOM TOTO, YTO JOJDKEH 3HATh
M0 JaHHOMY JUCHUIUIMHE cTyaeHT. [lng Oonee riayOOKOro u3ydeHUss HEOOXOIUMO CaMOMY
pemaTh 3a1a4M, COOTBETCTBYIOIINE MpopadaTeiBaeMoMy pazaeny. UeM Oosbine OyneT clenano
pacuéroB M pELIeHO 3aJay, TEM JIydlle YCBOUTCS TEOPETUUYECKUN KypC U TEM YCHElIHee OyayT
BBITIOJIHEHBI IIPEJIaracMble KOHTPOJIbHBIE 3a1aHHUS.

Ha naGopaTopHbIX 3aHATUSAX IS JOCTH)KEHHUS IIOCTaBJICHHBIX 3a7ad >KeNaTeIbHO
BBITMIOJTHEHHE PA0OTHI CTYIGHTAMU HEMOCPEICTBEHHO Ha KOMIBIOTEPHOI TexHUKe. JlJist Tydiiero
3aKpeIuIeHUs] MaTepraia CTyACHThI MOIYy4aroT 3aJaHusl, KOTOPbIE BBINOIHAIOTCS Ha IPOTSHKEHUN
BCEX NPAKTHUYECKUX 3aHATUN B OTPE3KU BPEMEHM, OTBEICHHBIC Ul 3aKPEIUICHUs MaTepuana U
NOJIy4EeHHUsl HaBBIKOB paboThl. Takue 3alaHus CHAlOTCA CTYAEHTaMM MPENoJaBaTeNllo B KOHILE
W3YYEHHUS JaHHOW JUCLMILIIUHBI.

Bonpocul ona 3auumot 1abopamophnsvix pabom

du3nyecKre CBOMCTBA KHUAKOCTH

1. B uém oTnnune KuIKOCTEN OT TBEPABIX TET U ra30B?

2. KakoBa B3auMOCBSA3b MEXAY IJIOTHOCTBIO U YAEIbHBIM BECOM JKUJIKOCTU? YKaXXKUTE UX
€IMHUIIBI.

3. Uro HazbIBaeTcs KOAPPUIUEHTOM 00bEMHOTO CKaThs KuaKkocTH? KakoBa ero cBsi3b ¢
MOJYJIEM yIIPYrocTu?

4. KakoBa CBsI3b CKOPOCTH 3BYKa B KHJKOCTH C MOAYJEM YNPYTOCTH U IJIOTHOCTHIO

JKUIIKOCTH?

5. Urto Ha3bIBaeTCs BA3KOCTBHIO JKUAKOCTU? B 4YéM COCTOMT 3aKOH BSI3KOTO TPEHUS
Hgerorona?

6. B ueM npuHIMNUANbHAS pa3HUIA MEXKY CHIIAMH BHYTPEHHETO TPEHUS B KMJIKOCTH U
CUJIaMU TPEHHS IPU OTHOCUTEIIBHOM MEepEMENIEHUN TBEPABIX Te?

7. KakoBa CBSI3b MEX1y TUHAMUYECKIM U KHHEMATHUYeCKUM KOd(P(UITMEHTAMH BI3KOCTH?
VkaxuTe uX eIUHUIEL.

8. Kakue BUJIbI CHIT B )KUJKOCTH PacCMaTpUBAIOTCS B TUpaBINKe?



9. Vkaxute CBOWCTBA MICaTbHOU XUAKOCTU. C KaKOW IENbI0 B THAPABIUKE BBEACHO
noHsATHEe 00 MIeaNbHON KUAKOCTU? B Kakux ciydasx HpU MPAKTHUYECKUX pPacdy€rax MOXKHO
CUHTATh XUIAKOCTD HJICaIbHOMI?

11. HanummuTe ypaBHEHHE COCTOSHMS raza W JalTe OmpenesieHue BXOMAIIMX B HETO
BCJIMYHH.

Tuopocmamuxka

10. KakoBsI CBOCTBA THAPOCTATHYECKOTO AABICHUS?

11. OObsicHuTe (QU3NYECKUA CMBICI BEIWYWH, BXOJAIMMX B AuddepeHInaIbHbIe
YpaBHEHUS PAaBHOBECHS KUIAKOCTH Depa.

12. KaxoBbl ¢opMa U ypaBHEHHE MOBEPXHOCTH PABHOTO JABJICHHS: TIPH aOCOIFOTHOM
MOKO€ JKUJKOCTH, TPU JBUXKCHHH COCyla C JKUIAKOCTBIO IO TOPU3OHTATBHOMN
IJIOCKOCTH C YCKOPEHHEM; TIPH BpAIIEHWH COCYyJa C JKHJIKOCTBIO BOKPYT
BEPTHUKAJIBHOM ocu?

13. Kak dopmynupyercs 3akon Ilackans? IlpuBemute mnpumepbl TUAPABIUYECKUX
YCTAaHOBOK B CHCTEME THIPONPHUBOJA, JECHCTBHE KOTOPHIX OCHOBAaHO Ha 3aKOHE
ITackams.

14. KakoBBI COOTHONIICHHSI MEXIy aOCOJIOTHBIM JIaBIICHUEM, W30BITOYHBIM H
BakyymmeTpuueckum? Urto Oosnbie: abconmoTHOe aaBineHue, pasuoe 0,12MlIla, unu
u3obITouHoe, papHoe 0,06MIla mpu armocdeprom nasnenuu pasaom 0,1 MIla?

15.Yemy paBHa B MeTpax BOASHOIO cTON0a TMhe30METpUYEcKas BBICOTA IS
aTMOC(EpHOTO JTaBICHUS?

16. Ilouemy UEeHTp AaBJIEHHS BCETJAa HAXOJUTCS HIDKE IIEHTpA TSHKECTH CMOYEHHOMU
MOBEPXHOCTH TUIOCKOM CTEHKH?

17. O6bscHUTE, YTO TAKOE MbE30METPHYECKas U OapoOMeTpUYeCcKasi BHICOTA.

18. Yto Takoe »mropa 1aBiICHUS U LIEHTP JaBICHUSA?

Kunemamuka scudokocmu
1. Moxer nu paBHOMEpHOE, ABW)KEHHE OBITb HEYCTAHOBMBILIMMCS, a HEPABHOMEPHOE -
YCTaHOBUBILIUMCS?
2. JlaiiTe onpenencHus U NPUBEANUTE IPUMEPHI BUAOB IBUKEHUS KUIKOCTU YyCTAaHOBUBLIETOCS U
HEYCTaHOBUBILETOCs, HAIOPHOTO U 0€3HANOPHOI0, PABHOMEPHOTO M HEPaBHOMEPHOTO, IJIaBHO
MEHSAIOLIETOCH.
3. Yto Takoe JIMHUA TOKA, TPyOKa TOKa U 3I€MEHTapHasi cTpyika?
4. Ilpu KakuX YCIOBUSAX COXPAHSETCS MOCTOSHCTBO pacxo/1a BJ0Jb OTOKa?
5. B uem oTiinumne TypOyJIEHTHOrO TEYEHHS )KUIKOCTH OT JJAMUHAPHOTO?
6. [Tosicuute (pr3nueckuii CMbICT U MPAKTUYECKOE 3HaUeHUE KpuTepus PeitHombaca.
7. Bnauser nm TemmepaTypa JKUIKOCTH Ha BEIMYMHY KPUTHYECKOH CKOPOCTH, IPH KOTOPOM
IIPOUCXOIUT CMEHA PEKUMOB JIBUKEHUS?
8. HazoBuTe cBOMCTBA 3JIEMEHTAPHOMN CTPYHKH.
9. OOBsICHUTE, YTO TaKoe JIMHHS TOKA, KaK BBITJLSIAUT CTpyHuaTas MOJENb IMOTOKA, YTO TaKoe
(GKMBOE€ CEYEHNE», «CMOYEHHBIN NEPUMETP» U «TUAPABINYECKHUIN paguyc»?

T'uopoounamuka
9. Ha3zoBuTe 3HEpPreTHUECKUIl CMBICI Ka)KJ0T0 CllaraeéMoro ypaBHeHus bepHyim.
10. Yro BhuseT Ha YMCIIeHHOE 3HaUeHue ko3 dumnmenta Kopruonmca?
11. [aiiTe reoMeTprueCKOE UCTOIKOBAHHE KaKIOW COCTABISIONIEH ypaBHEHHUS bepHyu.
12. Yro mpencrapisier coOOH pa3HOCTh OPIUHAT HAMOPHOW JIMHUH MICATBHON KUKOCTH U
peasibHOI?
13. Yro npezncrasisier cOO0W pa3HOCTh OPAMHAT HAIOPHOW JIMHUH U TTHE30METPUIECKOM?



14.

15.
16.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

11.

12.

13.

14.
15.

16.
17.
18.
19.

20.

Kak ynauHee Bcero npoBOAMTH INIOCKOCTb CPAaBHEHUS IIPU PELICHUM 3a/a4, CBA3AHHBIX C
MCIIOJIb30BaHUEM ypaBHEHUS bepHymimn?

HazoBute Haznauenue neezomerpa, Tpyoku [Turo.

Korga nanopHas u nbe3omeTpuueckas JMHUM napajuienbHbl? Korpa B HampaBieHuun
JBUKEHUS )KUJIKOCTU T JIMHUM COMMKAIOTCA U KOT/la YAAISIIOTCA OJHA OT APYrou?

Pesrcumot oeusricenusa rsncuoxocmu

OO0mbsacuute (usznyeckuii cMpica kKpurepues: PeiiHonbaca, @pyna u Diinepa. B kakux
Cllyyasix JOJDKHBI IPUMEHATHCS 9TH KpUTEpUH?
VKaxxuTe 3aKOH pACIpENeeHUs] KacaTeNbHbIX HANpPsDKEHUH B LWIMHIPUYECKOM
TpyOONPOBOJIE NTPH JAMUHAPHOM T€YEHUHU.
KakoBo cOOTHOLIEHHE MEXIY CPEAHEW U MaKCUMAJIbHON CKOPOCTSIMH IIPU JIAMUHAPHOM
TE€YEHUH, IPU PaBHOMEPHOM TYpOYJIEHTHOM HAIlOPHOM TEUEHHM U B CXKATOM CEUEHHUH
cBOOOIHOW cTpyn mpu ucTedeHHu? OT KakuxX MapamMeTpoB IMOTOKA 3aBUCAT NOTEPU
SHEpPIruy 1O AJUHE IPU JAMUHAPHOM TE€UYEHUU?
[lpy xakoM pexuMe HMeeT MecTo Ooyiee BBICOKAas HEPaBHOMEPHOCTh CKOPOCTEH H
nouemy?
OObsicCHUTE TOHATHUSI «TUJPABIUYECKU TJAAKUE» U «TUIPABINYECKU IIEPOXOBATHIE)
HOBEPXHOCTU. MOXKET M OlHA U Ta e Tpyba ObITh «TUIPABIMYECKH TIIAIKON» U
«TUAPABINYECKH LLIEPOXOBATOMN?
Ot kakux (pakTOpOB 3aBUCHUT KO3 (HUIIMEHT TUAPABINYECKOTO TPEHUS TP TYPOYJIEHTHOM
TEYEHUH, U 110 KaKUM (OpMyJIaM MOXKHO €TO OTPEICTUTh?

Kakue conpoTHBIiIeHUs HAa3bIBAIOT «MECTHBIMU»?
[To xakoil ¢opmyrne OIpeneNnsoT TIOTepH HSHEPIUH, BBI3BAHHBIE MECTHBIMHU
COIIPOTHUBIICHUSAMU?

Kak omnpenenuTs noTepro 3HEPruu Mpv BHE3AIIHOM PACIIMPEHUHM NMOTOKA U BHE3AITHOM
CY)KEHHH €ero?

Yemy paBeH KOXPPHUIIMEHT MECTHOTO CONPOTHUBIICHHSI TIPU BXOJIE KUIAKOCTH B TPYOy U3
00JIBIIIOrO pe3epByapa U MpH BBIXOE MOTOKA U3 TPYObI B 0OJIBINON pe3epByap?

Teuenusn 6 mpyoax u Kananax

KakoBa 3aBUCMMOCTB MPOIYCKHOM CIIOCOOHOCTH TPyOONpPOBOJIa OT €ro IIEPOXOBATOCTH
IIPY HEU3MEHHBIX IPOYMX yCIOBUIX?

Kakoli 3aBUCMMOCTBIO YUUTHIBAIOTCS [TOTEPU B MECTHBIX COMPOTHUBIICHUAX B "IIMHHBIX"
TpybonpoBogax?
Kak yuuThIBalOTCSI IOTEPH B KOMIUIEKCHBIX MECTHBIX CONPOTUBICHHUSIX B "KOPOTKHX'"
TpyOONpoBOJaxX THPONPUBOIOB?
KakoBa oco6eHHOCTh pacuéTa TpyOOIpOBOJOB C MapajliebHbIM COEIMHEHNEM BETBEH?
YeM oTiMyaeTcs OIpeleNeHue JuamMeTpa MarucTpajbHOro TpyOOolpoBoia M €ro
OTBETBJICHUI?
HazoBuTte HECKOIBKO BApHAHTOB TPYOOIPOBO/Ia C HACOCHOU Tojaueii.

[Touemy npu pacuére TpyOOINPOBOJa BaXKHO BBIIBUTH PEKUM JIBUKEHUS?

OO0bsicHUTE, UTO Takoe "KaBUTAIMA" U B 4YEM COCTOUT €€ BpeHOE nericTBrE?
Kak rpaduuecku mTOCTpOUTH CYMMapHYIO  XapaKTepUCTHKy JBYX  IPOCTBIX
TpyOONPOBOJIOB, COEAMHEHHBIX MTOCIIEI0BATEIbHO, TapaUIEIbHO?

Kakoil BHJI MMeeT smropa CKOPOCTEH B IONEPEYHOM CEYEHUM OTKPBITOrO pyclia MpH
PaBHOMEPHOM JBUKEHUH KUIKOCTH?



