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1. lean u 3aa49u JUCUMILJIUHBI

[lenbto mpenopaBaHusl AUCUUIUIMHBL "['maporasoquHamuika’ sIBISIETCS OCBOEHHME OCHOBHBIX
3aKOHOB TIOKOSl M [JBW)KEHHUS JKUAKOCTM M Ta3a, a TakXe METOJ0B HX IPAKTUYECKOIro
npuMeHeHusd. O3HaKOMJIEHHE C TEOPETHUYECKMMH METOJAaMH pacdyeTa OCHOBHBIX IapaMeTpOB
JBYDKEHUS J)KUAKOCTH U rasa.

3ajgaveill Kypca SBISIeTCS M3yY€HHE OCHOBHBIX (DPU3MYECKHUX CBOWCTB JKUIKOCTH, H3Y4YCHHE
OCHOB KMHEMAaTHKU M JUHAMUKU SKUAKOCTH U IPUMEHEHHE TEOPETHYECKOro MaTepuaia Mpu
pacuere pa3InYHbIX TUAPOCUCTEM.

2. MecTo AMCHMILVINHBI B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl

Jucuunnuna «['maporazoanHamMukay OTHOCUTCS K 1 GOKy 00s3aTenbHOM 4acTH JUCLMIUIMH B
yueOHOM miaHe HanpasieHus 13.03.01 «TennosnepreTuka u TemiorexHukay». M3yuaercs B 5 u 6
cemectpax. s m3ydenus kypca tpeGyercst 3HaHue: Boiciieil mareMaTHku, (QU3MKH, XUMUH,
¢miocopun, TEOPETUUECKOW MEXaHUKHU, CONMPOTHBICHHS MaTEpUaioB, METPOJOrHH. B cBoIO
ouepeslb, AAHHBIA KypcC, MOMMMO CaMOCTOSITEIbHOIO 3HAU€HMs, SBJSETCS NpeALIecTBYIOIIEH
JUCLIUIUIMHON JUIsl crienuanbHbIX KypcoB: TensoBble ABUraTeld W HarHerartenu, TemioBble U
aTOMHBIE DJIEKTPUYECKHE CTaHUUM, TypOHMHBI TEMJIOBBIX M AaTOMHBIX 3JEKTPOCTAHIHM,
TexHOJIOrHYECKHe YHEPrOHOCUTENN TpeAnpusITHii, CHCTEMBI Ta30CHA0KEHNUS, BOJOCHA0KEHUS U
BOJIOOTBE/ICHUS.

3. IlepeyeHb mNJIAHMPYEMBIX Ppe3yJbTATOB OO0y4YeHHS IO IUCHMILIMHE (MOAYJI0),

COOTHECCHHBIX ¢ HHAUKATOPaAMHU J0CTUKCHU S KOMIIeTEHIIUIA.



Koa mo ®I'OC

NHIuKATOPHI 10CTHKEHUS

IInanupyemMsble pe3yJbTaThl 00y4eHHs 10 JUCHHUIINHE
(3YB)

OomenpogeccuoHaIbHbIE

OIIK-3 CriocobeH 1eMOHCTPUPOBaTh
IPUMEHEHHE OCHOBHBIX CIIOCOOOB
MOJTy4eHUs1, IpeoOpa3oBaHus, TpaHCIIOPTa
Y MCTIOJIb30BaHUSI TEIUIOTHI B
TEIUIOTEXHUYECKUX YCTaHOBKAaX U
crcTeMax.

OIIK-3.1. IleMOHCTpHUpPYET MIOHUMAHUE
OCHOBHBIX 3aKOHOB JIBUDKCHHS )KHJIKOCTH U
rasa;

OIIK-3.2. [IpuMeHsieT 3HaHUSI OCHOB
I'MJPOTra30AMHAMUKY JUIsl pacyeToB
TEIJIOTEXHUYECKUX YCTAaHOBOK U CHUCTEM.

3HaAThb:

— OCHOBHBIEC (PM3UKO-MEXaHUUECKHE CBOMCTBA
XKUJIKOCTH M CHJIBI, ICUCTBYIOIIHE B )KUJIKOCTH
CBOMCTBA THAPOCTATUYECKOTO JABJICHUS, OCHOBHBIC
3aKOHBI JBM)KEHHS KUJIKOCTH;

- 06HII/IC 3aKOHBI 1 ypaBHeHI/Iﬂ CTaTUKHU U TUHAMUKHAN
JKUJIKOCTEH BHJIBI M PEXKUMBI IBHOKCHHS JKHJIKOCTH,
OCHOBBI THAPOJUHAMUYECKON TEOPUU CMA3KU;

— Ha3HaveHHUe U Kiaccudukaiuio TpyOoonpoBoIOB;

—  METO/bI THAPABIMYECKOTO0 pacyera u
IIPOEKTUPOBaHUSI TPYOOIPOBOIOB;

—  KJaccu(PHKAIUIO THIPABINYECKUX MAITUH
TUJIpONIHEBMoONepeay, 00JacTd MPUMEHEHUs
mz[poan/IBona nu HHGBMOHpI/IBO)Ia;

— METOIMKY pacueTa U IPOEKTUPOBAHU,
mz[paBanecm/Ix MalllH U O6’I)€MHI>IX rnnponepenaq;

— 0COOCHHOCTH KOHCTPYKIIMH U PAcUYCThl Ha
0€301acHOCTbh, MPOYHOCTh, HATIEKHOCTh U
HpOI/ISBOI[I/ITeJ'H)HOCTI) paBHHqHBIX FI/II[paBJ'II/ILIeCKI/IX
CXEM.

yMeTh:

— TPUMEHATH OOLIME 3aKOHBI M YPaBHEHUS CTATUKHU U
JMHAMHKH KHKOCTEH, 3aKOHBI IBUKECHHSI U
PaBHOBECHSI KHIKOCTEIH;

—  OCYILIECTBUTH THPABINYECKUI pacdyeT MPOCTOro U
CIIOXHOTO TPyOOIIPOBOIOB;

—  COCTaBJIATH TMJIPOIHEPTETHUECKUI OanaHC HACOCHOM




YCTaHOBKH;

MIPOBOAMTH pacyeThl Ha 0€30M1aCHOCTb, TPOYHOCTH,
HAJEKHOCTb U MIPOU3BOIUTENILHOCTD Pa3IMUHbIX
THJIPaBIMYECKUX CXEM C YYETOM 0COOEHHOCTH
KOHCTPYKLHUHU U YCIOBUN TPUMEHEHUS;
KJaccu(hUKALMIO THAPOITHEBMOIIEpe1ad, 00JIaCTH
MPUMEHEHHUS THIPONIPUBO/Ia U THEBMOIIPUBO/IA.

BJIAJETh:

METOAaMU HUCCICA0BaHUA ABUKCHUA KUJAKOCTH,
METOJIaMU THJPABINYECKOTO pacueTa u
IIPOEKTUPOBaHUSI TPYOOIPOBOIOB;

3aKOHaMH COIIPOTUBJICHHA ABUKCHUA KUJIKOCTHU,
UCTEUYCHUS KHUJIKOCTH Yepe3 OTBEPCTHUS U HACAIKHU;
CYHCCTBYIOIIMMHU THAPABINYCCKUMUA U
[THEBMATUYECKUMHU CHCTEMaMH;

METOJMKOM pacyeTa U IPOEKTUPOBAHNUS,
I'MJPABINYECKUX MAIIUH U 00BEMHBIX THIpONepeiad
IPOBE/IEHUE PACYETOB Ha O€30MaCHOCTb, IPOYHOCTH,
HaJE)KHOCTb U ITPOU3BOJUTEIBHOCTD Pa3IMYHbIX
THJIPaBIMYECKHUX CXEM C YYETOM 0COOEHHOCTH
KOHCTPYKIHHU U YCIOBUM IPUMEHEHHS.




4. O0beM TMCHUIIMHBI M BUIbI Y4eOHOM PadoThI

Taoauma 2
Bcero 1acos/ CemecTpbl
Bua yueOHoit padoThl 3a4.el. ) ‘ 6 5 | 6
(01010 300 (00]0) 3P0

KonraktHas paGora (Bcero) 83/2,3 | 26/0,72 51/1.4 32/1,0 16/0.,4 10/0,3
B ToMm uuce:
Jlexuym 33/0,9 14/0,4 17/0,5 16/0,5 8/0,2 6/0,17
ITpakTrueckue 3aHATHS 17/0,5 4/0,11 17/0,5 4/0,1
CemuHapbl
JlaGopaTopHbie pabOThI 33/0,9 8/0,22 17/0,5 16/0,5 4/0,1 4/0,11
Camocrosreaias pagora 105/2,9 | 181/5,03 | 21/0,6 | 84/2,3 | 56/1,6 | 125/3,5
(Bcero)
B Tom umcne:
Kypcogas pabota (mpoekr)
Pacuetno-rpaduueckue paboTsl
WTP
Pedepats 12/0,3
Jloxitaapl 36/1 37/1,03 36/1 53/1,5
[Ipe3enTanuu
U (unu) opyeue 6uovi
CAMOCMOSIMENbHOU PAbOMbL:
[ToaroroBka k 1a00paTOPHBIM 33/0.9 79/ 21/0.6 36/1
paboTam
HMozroroska k mpaxTHeckim 36/1 72/2 36/1 | 2000,6 | 722
3aHATHAM
IToaroroBka K 3a4ery
[ToaroToBKa K SK3aMEeHY
KounTtpoas 28/0,8 9/0,25 28/0,7 9/0,2
Buja otueTHOCTH 3a4eT 9K3aMeH 3a4er JK3aMeH

BCET'O 216 216 72 144 72 144
Oobmast qacax
TPYAOEMKOCTh BCEI'O
JUCHHUILIMHBI 3ad4. 6 6 2 4 2 4

eIMHHIIAX




5. Conep:xanue TUCHUIINHBI

5.1 JlekiumoHHBbIE 3aHATHS (5 cemecTp)

Taoauna 3

Ne
n/n

HaunmenoBaHmue pa3aejia
AUCHHUITIIMHBbI

Conep:xkanue pasaena

1

2

3

OcHoBHBIE pU3NUECKHE
CBOMCTBA KUJIKOCTU

IIpeamer rugpaBiauku U ruapoMaminH. [Ipumenenue u
3HAYCHUE TUIPaBIMKU B COBPEMEHHOM
MamuHOCTpoeHUH. (OCHOBHBIE (PU3MUECKHE CBOWCTBA
KUAKOCTU. [ToBEpXHOCTHOE HATSKECHHUE.

Wneanbuas :xxunkocts. HEIOTOHOBCKHE JKUIKOCTH.

I'mapocraruka.
Cuiibl 1aBiIeHUS KUIKOCTH

CBOICTBO JaBJICHUS B HEIIOABHKHOU KUIKOCTH.
YpaBHeHue Ditnepa paBHOBECHS JKUJIKOCTH.
[ToBepxHOCcTH paBHOTO naBieHUs. OCHOBHOE YpaBHECHHE
rugpoctatukd. 3akoH [lackams.  AGcomoTtHoe U
u30bITOYHOE  JaBlieHue, BakyyM. [lpuboper s
W3MEPEHUS]  JaBJICHUS. I'mppaBnuueckuii  mpecc,
THJIPABIMYECKUN aKKyMyJSITOp M CXeMa HX pPalOTHI.
Cwibl [aBJIGHHMS] JKUJIKOCTH Ha  MOBEpXHOCTh. Cuiia
THAPOCTATHYECKOTO JaBJIICHUS JKHIKOCTH Ha
TOPU3OHTAIBHYIO  TUIOCKYIO  TMOBEPXHOCTb. Cuna
JABJICHUST JKUJIKOCTH Ha IUIOCKYIO MPSIMOYTOJIBHYIO
crenky. Cuiia naBneHus Ha JHO cocyaa. Cuia JaBlieHus
JKUAKOCTH B orBoje. Cumiia [OaBiaeHMS JKHUIKOCTH Ha
HAJTUHAPUYECKYIO TTOBEPXHOCTbD.

Onropsl JaBaeHUN. 3aK0H
Apxumena. Onpenenenue
MOJIOKEHUS PUTENICH.
IlenTp naBneHus.

Onropel AaBiaeHU. 3aKoH ApxuMmesa. Y ciioBUs IIJIaBaHUs
ten. OcroiunBocTh IUIaBaromux Tei. OmnpeneneHue
BEJIMYMHBI METAllEeHTpUUECKOoro paaunyca. Cuia qaBieHus
JKUJIKOCTH Ha MPOU3BOJIHHO OPUEHTHPOBAHHBIE TIOCKHE
U KpHUBOJIMHEWHbIE CTEHKH. OnpeneneHue MOI0KEHUs
purelel B INIOCKUX MPSIMOYTOJIbHBIX 3aTBOPAX.
JlaBneHue KUAKOCTU Ha CTeHKU TpyO. LleHTp maBneHus.
['padpoananutyeckoe onpeaeneHne BETUYNHBI U IIEHTPA
JIaBJICHUS Ha MJIOCKUE MPSIMOYTOJIbHbIE TOBEPXHOCTH.
MoMeHTBl HHEpIIMU, KOOPJAWHATHI IIEHTpPa THKECTH
IUIOMIAIKK M IIEHTPHl JaBIEHUS IUIOCKUX (Uryp.
[Ipumepsl perieHus 3a1ay.

Kunematnka u MexaHuka
KUJKOCTU. Y paBHEHUE
bepHymn 1yt upeanbHON U
peanbHOM KUJKOCTH.

Bunel  aBwkeHHs KMAKOCTH. OCHOBHBIE  IOHATHS
KMHeMaTtuku xuakoctu. Ilotok sxumakoctu. Cpenssis
CKOpOCTh. YpaBHeHHe pacxoaa. JluddepenuuansHoe
ypaBHEHUE IBWKEHMSI MJeaNbHOM XuIKocTH. [loHsTHE
YACIBHOW  BHEpruu. YpaBHeHHe bepHymm Ui
uaeanbHol U peanbHOM xuakoctd. KoadduuueHt
Kopuonuca.  YcioBus  NpuUMEHEHMsT  ypaBHEHMS
bepnynnu. Pexumbl ABMKEHUS WIACATBHOM SKUIKOCTH.
I'mppaBiuyeckuii W NBE3OMETPUYECKUH  YKIIOHBIL.
IIpe30MeTprUecKast JINHHUSL.




I'mapaBauyeckue noTepu.
Pesxumel ABHUXKCHUSA XKUAKOCTU U
OCHOBBI TUAPOIUHAMUYECKOTO
mog00ust

OO0mme cBeAeHUST O THUIPABIMYECKUX TMOTEPsAX. Bums
TUAPABIMYECKUX COMPOTUBIECHUNH U TOTEpPh HAropa.
OKCIIEpPUMEHTAIBHOE  OINpEIEICHNE MOTEepPh Haropa.
TpyOxka ITuto, pacxogomep Bentypu.

JlaMmyuHapHbIi U TypOYJICHTHBIA PEKHUMBI JIBH)KCHHS
)kunkoctu.  Ywumeno  PeintHonbaca.  Pacnpenenenue
CKOPOCTEH MpH JIAMUHAPHOM U TYpOYJIE€HTHOM JIBUKEHUU
OCHOBBI TEOPUHU THAPOAMHAMUYECKOTO MOI00USI.

[Totepu Hamopa B TpyOax.
MecTHbIE THIPABIUYECKHE
COTMPOTUBIICHUS.

Hanopuoe nBuxenue B TpyOax. IloTtepu Hamopa B
TpyOax. ['mapaBiuyecku TIAJKHE H IIEPOXOBATHIC
TpyObl.  IllepoxoBatocTh CTEHOK, aOCOJIOTHAs U
OTHOCHTEJIbHASI.

@opmynsl 1715 onpezeneHus koddduiirenta noreps mo
mmae u o kodpdurmumenta Illesu wu  [apcu, mnpu
paBHOMepHOM JBukeHuH. ['paduku Hukypamze wu
MypuHa. DKCIepIMEHTAIbHOE H3yYeHHe Kod(UIeHTa
Hapcu.

OcHOBHBIE BUJIBI MECTHBIX COIIPOTHBIICHUH.
Koaddunment MecTHpIx moTeph. MecTHbIE TOTEPH
Hanopa npu Oonpluux uucnax PeliHonbaca. BuesamHoe
pacmupenne TpyOsl (Teopema bopaa). duddyzops.
Kouena. KoaddunmeHT conmpoTHBICHUS CHCTEMBI.
[TonsiTrie 0 cBOOOIHOM HaIoOpe

Hctedenne KuIKOCTH yepes
OTBEPCTHS U HACAJIKU.
HeycranoBuBmieecs aBUKEHHUE
JKMJIKOCTH. I'mapaBanyeckuit

yAaap.

Hcreuenue )XKUAKOCTH Yepe3 OTBEPCTUSL B TOHKOM CTEHKE.
KoadduimenTs! cxxatus, CKOpocTH, pacxoja. Mcreuenue
Yyepe3 HACaJAKH Pa3IMyHOr0 THIIA, KOPOTKUX TPYO U U3-
10/1 3aTBOPOB.

Hcreuenne npu nocrossHHOM Hanope. Mcreuenue npu
IIEPEMEHHOM Hamnope. ['uapaBinyeckue CTpyH.
Knaccudukanus crpyu. 3aToTmIeHHbIE U HE3aTOTIIICHHBIE
cTpyu. JluHaMuyeckue cBOMCTBa CTPYH.
HeycranoBuBieecs: ABUKEHUE HECKUMAEMOMN KUJIKOCTH
B JKECTKMX Tpy0aXx C y4yeTOM HHEPLUOHHOTO Haropa.
SBnenue TUAPABIHYECKOTO yaapa. dopmyna
KykoBckoro nus mpsMoro yzaapa. I'mppaBnuyeckuii
yaap B TpyOax. IIponiecc U3MEHEHHUsI aBICHUS U
CKOpocTH B  TpyOompoBoje TmoOci€ MIHOBEHHOI'O
3aKpBITHS 3aABYKKH. [ MIpaBIMYeCKUNA TapaH.

I'mppaBinueckuii pacyer
TpyOOIPOBOIOB.

JIBI>KeHHE SKUIKOCTH B HANOPHBIX TPYyOOIPOBOJAX.
KopoTkue TpyOOmpoBOAbl MOCTOSHHOTO — JHaMETpa.
OcHoBHOE pacueTHoe ypaBHEHUE IIPOCTOTO
TpyOonpoBoga. l'opu3oHTanbHass ©  BepTUKAIbHas
BOJOCIyCKHBbIE TpyObl. OmpeneneHue 3KOHOMHYECKH
HaWBBITOJIHEUILIETO auameTpa TpyOomnpoBoa.
CudoHHBIH TpyOOTIpOBOI. OCHOBBI TEXHUKO-
HKOHOMHUYECKOTO pacyeTa MpOCThIX TPYyOOIPOBOIOB.
[locnenoBarenbHOE W MapajieIbHOE — COEIMHEHUE
Tpy60onpoBo10B. CI0XKHbBIE TPYOOIIPOBOIBI.
TpybompoBog ¢ HacocHoW — mojauedd.  Pacuer
BCaCBHIBAIOIIEr0 TPyOONpPOBOAa IEHTPOOESIKHOTO HAcOCa.
B3aumoaeiictBre ctpyu ¢ TBepAbIMH nperpagaMu. Cuiisl
BO3JEHCTBUS ITIOTOKA HA CTEHKH.




5.2 JlekunoHHBbIE 3aHATHS (6 cemecTp)

Taoauna 4

HaumeHoBaHue pa3jaesa
JUCIHUILINHDI

Coaepsxanue pasgena

2

3

I'mapaBnuueckuii pacyer
TpyOOIPOBOJIOB H
BOJIOIIPOBOJHBIX CETEH.

3amaga o Tpex pesepByapax. Ilorepum Hamopa B ciydae
IIEPEMEHHOI0 pacxoja Mo JUIMHe TpyObl. Pacuer cioxHOro
HE3aMKHYTOT'O TpyOOnpoBoJa. MarucrpanbHbie
HedTenpoBoabl. [mapaBmuueckuil pacder TpyoOompoBoaa
OpU MapaulebHOM coeAuHeHun TpyO. I'mapaBianueckuii
pacuet TpyOOnpoBOa MPH U3MEHEHUH PAcXo/a BIOJb ITyTH.
I'mppaBnuueckuii  pacuer HEMETAJNIMYECKUX  TpYyoO.
I'mppaBnuyeckui pacuer pacIpenenuTeIbHbIX
BOJIOIIPOBOAHBIX ceTell. Pa3oMKHyTass BOZOIIPOBOAHAS CETh.
Konpuesast BOIOIpoBOHAS CETh.

PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKECHUE
YKUJIKOCTH B OTKPBITBIX
pyciax.

Baxneiimme noHATHS A
PaBHOMepHOE JBMKEHHE BOABI B OTKPBITHIX pYycClax.
@®opmynel Uit ompenenenuss  koddduumenta lesm.
['mapaBnuyecKye IEMEHTHI IIOTIEPEYHOTO CeUYEHHSI KaHAJIOB.
['mapaBiauyecKkd  HaWBBITOJHEHIIE KHUBBIE CCUCHHS
kaHaoB. OCHOBHBIE 3aJaudl THAPABIMYECKOTO pacdera
KaHaJIOB.

HepaBHOMepHOE ABMKEHUE KHUIKOCTH B OTKPBITHIX pyclax.
OCHOBHBIC TIOHATHS TEOPUU HEPABHOMEPHOTO JBH)KCHUSI.
Knaccudukarms oTKpHITEIX pyceln 1o ykiony. HopmanbHas
rimyOuHa GUKTUBHBINA pacxoa. Kputndyeckuii yKIIOH.

OC3HAMOPHBIX  TOTOKOB.

®opMbI CBOOOTHOM
MOBEPXHOCTU TOTOKA B
OTKPBITHIX MPU3MATHYECKUX
pycinax. HcreueHnue

KHUIKOCTHU Y€PE3 BOAOCIIUBEI.

@®opmbl  CBOOOJHOW MOBEPXHOCTH  IMOTOKA B OTKPBITBHIX
NPU3MATHYECKUX pyciax C MPSAMBIM YKIOHOM jHa (i > 0)/
@®opmbl  CBOOOJHONW MOBEPXHOCTH IOTOKAa B OTKPBITHIX
NPU3MAaTHYECKUX pyciax ¢ HyileBbiM (I = 0) "
oOpaTHbIM YKJIOHOM AHa (I < 0).

OCHOBHBIE MOHATHA U KJIacCUpHUKAIMKU BoJoCanBoB. Ob1iee
YpPaBHEHHE BOJIOCIIUBOB. HenoaromienHsii  npamoit
OpSMOYTOJbHBI ~ BOJOCIMB €  OCTpPbIM  peOpom.
IloaTOnIEeHHbI1 NpPSAMONM MPSIMOYIOJBHBIA BOJOCIHMB C
TOHKOM CTEHKOH. YueT OOKOBOrO CXaTusi BOAOCIHUBA.
BomocimB ¢ MMPOKMM  MOPOTOM. BonociuBsl
MPaKTUYECKOT0 MpoduIIs.

I'mapaBinyeckuii NPBLKOK.

Hcredenue n3-noxa 3aTBOPOB.

Bunel  rugpaBiIMuyecKoro - MpBIKKA. CoBepieHHBIH
TUIPABIMYECKU TPBDKOK M ero crpykrypa. [IpbikkoBas
(bYHKIHMS U pacyeT conpsKeHHbIX ryOuH. [lorepu sHeprun
B TUPABINYECKOM MpbDKKe. BiusHue pakTopoB Ha ATUHY
TUPABIMYECKOTO IPBDKKA.

Hcreuenne uz-mox 3aTtBopoB. Bunbel ucredenns. Cxaras
riiyOouna. CBoOOJHOE UCTEYEHHE U3-MOJ IUIOCKHX U
KpUBOJIMHENWHBIX 3aTBOpoB. HecBoboaHOe ucTeueHue u3-
noJ 3arBopoB. Pacuersl compspkeHust ObedoB. Cxembl H
pexuMBl  compsikeHuss  ObedoB.  JIOHHBIH  peXHUM
conpsbkeHUs. 1IOBEpXHOCTHBIH PEXHUM  CONPSIKEHUS C
MMOTOKOM B HHKHEM Obede.




3

OCHOBBI IBIKEHUS
IPYHTOBBIX BOJI.
T"'azomunamuka.

OcCHOBBI [JBUXKEHHUS TPYHTOBBIX BOJ. BuIbl IBUXKEHHS
TPYHTOBBIX BOA. QHUIBTpAllMOHHBIE CBOWCTBA TPYHTOB.
Cxopocts ¢unbTpanuu. JIMHEHHBIA 3aKOH (UIBTPALIH.
Koaddumment ¢unprpanuu. IloHATHE 0 MHUHHMAIBLHOU
riyOuHe TMoA3eMHOro Oe3HamopHoro rmotoka. IIpuTok
Oe3HaIOpPHBIX M HAMOPHBIX BOA K Kojoamy. OcoOeHHOCTH
IUIABHO W PE3KO HM3MEHSIOLIErocsl ABM)KEHUSI TPYHTOBBIX
Boa. [uddepeHnmansioe ypaBHEHHE YCTAaHOBHBIIETOCS
HEPAaBHOMEPHOI'O  IJIABHO  M3MEHSIOIIErOCs  JBUKCHHS
TPYHTOBBIX BOJ, TIpU JUHEHHOM 3aKOHE (UIBTpAIUU.
OunpTpanus U3 KaHaJIOB.

Cratuka ¥ JUHaMMKa Tra30B. AspoauHaMUUYECKUN
kodduimeHT.  AdSpallMOHHBIE  pacueThl  3[JaHUN U
COOpYKEeHHI. Omiopbl naBieHui raza. [1mockocTs paBHBIX
JaBJeHU (HEUTpaibHble 30HBI) [ paBUTAIMOHHBIN HaAMoOp
coCy/Ja 3aroJIHEHHOT O Ta3oM. YpaBHeHnue [l. bepryinu ns
UJCabHOTO U PEaIbHOTO TIOTOKA Ta3a

AdpoarHAMUYECKUN pacyeT
BO3/IyXOBO/JIOB.

ConpoTuBieHue TpeHHMs 10  JIMHE UL y4acTKa
razonpoBosa. Koaddumuent norepun Hamopa Ha TpEHHE.
®opmynsl bnaysuyca, IlleBeneBa, [udpuncona, Mypuna,
AnpTiiynsi. MecTHbIE CONPOTUBIIEHUS. A3pOJIMHAMUYECKUI
pacueT BO34yXOBOJOB.

Metoael  a3pOAMHAMUYECKOTO  pacydeTa BO3LyXOBOJIOB.
IIpuHuunel  pacyera  BO3AYXOpANpENEIUTENICH.  Y4er
MU3MEPEHHUM MapaMeTpoOB BO3JyXa IPU ONPEAEIECHUU ITOTEPD
JasieHusd. Bo3aymnelie crpyu. B3anmonencrsus cTpyil.

5.3 JlaGopaTopHble 3ausTUA (5 cemecTp)

Taoauna 5

Ne HaumeHnoBanue pasjena
n/n JMCHUATLIHHBI

HaumeHoBaHue 1a60paTOPHBLIX PadoT

I'mppocraTuka

I/I3MepeHI/Ie THAPOCTATUYCCKOr'oO JaBJIICHHUA U
OKCIICPUMCHTAJIBHOC TMOATBCPKACHUC 3dKOHA ITackans

VYpasHenue bepHyum
JUISL UI€ATIBHOM U
peabHOM JKUJIKOCTH.

VYpaBuenue bepnymiu. OnpeneieHrue ONbITHBIM yTEM
cnaraeMbiX ypaBHenus J. bepuymnu.

PexuMEbl ABMKEHUS
JKUJIKOCTH U OCHOBBI
TUIPOIMHAMUAYECKOTO
Mog00HUs

Pexxnmer JABHMOKCHUS XKUJIKOCTH. 3KCHepI/IMeHTaJ'H)Ha$I
HIUTIOCTpaluA JIaMUHApPHOTO U Typ6y.l'IeHTH01" 0 PCIKUMOB
ABWXKXCHUS dKUAKOCTHU, ONPEACIICHUEC 3aKOHOB
COIIPOTUBJICHUA KPUTHUUYCCKOI'O YHUCJIa PeﬁHOHBﬂca.

[Torepu Hamopa B TpyOax

I/IsyquHe TUAPABINYCCKUX MMOTEPh I10 JJIMHE
pr60npOBoz[a 1 B MCCTHBIX COIMMPOTUBIICHUAX.

HcTeueHne uIKoCTH
4yepe3 OTBEPCTHUS U
HaCaJIKu

W3ydenue ucteueHus )KUAKOCTH Yepe3 Mallbie OTBEPCTHUS
Y HACaJIKi B TOHKOM CTEHKE MPH MOCTOSIHHOM Harope B
atMocdepy.




HeycranoBusieecs
6 JBH>)KEHUE HKUJIKOCTH.
['mapaBnuueckuit yaap

DKCrepuMEHTAIbHOE U3yUYEHHE MPSIMOTO
THIPABIMYECKOTO yJapa B HAIOPHOM TpyOompoBoie

5.4. IIpakTHyeckne (CeMUHAPCKHE) 3aHATHS (5 cemecTp)

Taoauna 6
Ne HaumenoBanmue pasjeia o
HaumeHOBaHME NPAKTHYECKUX 3AHATHI
/i JUCUUIIMHBI

1 [TpuGops! 17151 U3MEPEHHUSI TaBIICHUS.
Cuita naBnenus Ha qHO cocyaa. Cuiia JaBieHus KUJKOCTH B

2 oTtBozie. Cuila JaBiIeHUs KUJKOCTU Ha [IUIMHIPUYECKYIO
MTOBEPXHOCTb.

I'mapocraTtuka .

3 P ONIOpkI TaBICHUN.

4 I'papoananuTyeckoe onpeaeneHrue BETMIUHBI U IICHTPA
JIaBJICHUS Ha MJIOCKUE MIPSIMOYTOJIbHBIE TTOBEPXHOCTH.

5 [Tpumepsl perieHust 3a1ay.
MOMEHTBI HHEPIIUH,

6 VYcnoBus npumeHenus ypasHeHus: bepuymin. Pexxumbl
JIBYDKCHUS UACATBHOMN KUJIKOCTH.
DKCIIEpUMEHTAJIbHOE OIpPEACICHIE ITOTeph Hanopa. TpyOka

7 Kunematuka u P P p p Py
[Tuto, pacxonomep Benrtypu.

MEXaHHKa XUIKOCTH

8 OCHOBBI TEOPUH TUAPOAUHAMUYECKOTO TTOAOOUS.

9 I'paduku Hukypanze u MypuHna. DkcriepuMeHTaIbHOE
u3ydenue koxpdunmenta lapcu.

5.5. JIabopaTopHble 3aHATHS (6 cemecTp)

Taoauna 7

Ne HaumenoBanue pa3aesna HaumeHoBanue
n/n AMCHMILINHBI NPaKTHYEeCKUX 3aHATHI

Pnapapiieckinii pactiet 3agada o Tpex pesepByapax. [Torepn Hamopa
TpyOOIPOBOJIOB IIPH al PeX pe3epByapax. p p

1 B ClIy4ae IEPEMEHHOI0 PACcX0/1a MO JUINHE
YCTaHOBUBILIEMCSI HAIIOPHOM
TPYOBI.

JABHOKCHHU XU JIKOCTH

. I'mppaBnnuecknii pacyer
I'mppaBnnueckmii pacyer

2 o pacnpeaciIuTCIbHbIX BOJOIIPOBOAHBIX
BOAOIIPOBOJHBIX CECTCH. o
CCTCHU.
3 PaBHOMepHoe JBHXXCHUEC BOJBI B OcHOBHEBIE 3aJadu TUAPABINYCCKOrO

OTKPBITBIX pyciax pacueTra KaHaJIOB.




Krnaccudukanus oTKpbITHIX pycel 1o
HepaBnomepHoe nBuxkeHue uxan P py

4 ykinoHy. HopmanbHas rimyOnHa GUKTHBHBIN
KHJIKOCTH B OTKPBITBIX PYyCIIax
pPacxo.
Vcredenue )XUIKOCTH 4epes3
OO1ee ypaBHEHUE BOJIOCIUBOB.
BOJIOCITUBBI. . . N
6 HemnonToruieHHbIH TpsSMOI MPSIMOYTOJIBHBIH

OCHOBEI ABUXXCHUSA I'PYHTOBBIX

BOJIOCJIMB C OCTPBLIM PeOPOM.
Boa. 'a3omHaMuka P peop

6. CamocrosiTesibHasi padoTa CTYJA€HTOB 10 JUCHUILINHE

6.1. Borpocel 1J1s1 CaMOCTOSITEJILHOTO M3yueHus (5 cemecTp)

Tabumnna 8
Ne
w/n TeMbl 17151 CAMOCTOSITEILHOIO M3Y4CHHSA
1 [TpuGops! ans u3mepenus AapieHus. [ uapaBaueckuii mpece, THAPaBIMYECKHA
aKKyMYJISITOp M cXeMa uX paldoThl.
) Dmopsl JaBiaeHU. 3akoH Apxumesa. Y ciioBus riiaBanus tesl. OCTOMYUBOCTD
IJIaBaKOLIMX TEJL
3 MoMeHTbI HHEpLUH, KOOPIMHATHI EHTPA TSHKECTU IJIOUIAKU U LEHTPbI
JaBJICHUsI IIOCKUX (uUryp.
4 Bunel nBuxenus ;xuakocti. OCHOBHBIE IOHITHS KUHEMATUKU )KuakocTu. [loTok

xuakoctu. CpenHss CKOPOCTb.

5 OCHOBBI TEOPHH THAPOAUHAMHYECKOTO TO00USI.

I'uapaBiaruecky riagkue U nepoxosatsie TpyOsl. I1lepoxoBaTocTh CTEHOK,
a0CONIIOTHAsI U OTHOCUTEJIbHAS.

OcHOBHBIE BUIBI MECTHBIX cONpOTUBIEHUH. K03((UIMEeHT MECTHBIX MOTEpb.
MecTHble IoTepH Haropa npu 6oapimx ynciax PeliHonbpca.

8 HcTedeHnue yepe3 HacaIKu pa3IMYHOro TUIA, KOPOTKUX TPYO M M3-110J1 3aTBOPOB
HcreyeHne mnpu nocTosHHOM Hamope. McTedueHne mpu MEpeMEHHOM Harlope.
['mapaBanyeckue CTpyH.

I'mapaBanueckuil yaap B TpyOax. ITpouecc n3MeHeHus JaBICHNS U CKOPOCTH
B TpyOOIIpOBO/I€ MOCIE€ MTHOBEHHOI'O 3aKPbITHSI 3a/IBUKKH.

JIBI>KEHHME >KUIKOCTH B HAMOPHBIX TpyOompoBoaax. Koporkue TpyOGornpoBojibl
11 MOCTOSIHHOTO ~ guamerpa. OCHOBHOE  pacdyeTHOE  YpaBHEHHE  MPOCTOTO
TpyObOonpoBoJa.

[TocnenoBarenbHOE W MapalljielIbHOE COeAUHEeHHe TpyOornpoBoaoB. CoXKHBIE
12 | pyOonpoBObI.
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6.2 CamocrosiTesibHasi padoTa CTYJA€HTOB M0 JUCHUIJINHE

Bonpochkl 1J1s1 caMOCTOATEIbHOT0 H3y4eHus (6 cemecTp) Tabauua 9
13“121 TeMbl 17151 CAMOCTOSITEJILHOTO U3YYCHUS

1 I'uapaBarueckuil pacueT TpyOoOnpoBoa NPH U3MEHEHUH PACcX0/a BIOJb MYTH.
Kosb1ieBasi BOJIONPOBOIHAS CETh.

3 OcHOBHBIE 337]a4U THIPABIMYECKOTO pacyeTa KaHajoB.

4 HepaBHOMEpHOE ABM>KEHHE KUAKOCTU B OTKPBITHIX pyciaxX. OCHOBHBIE IIOHATHUS
TEOpUU HEPABHOMEPHOTI'O JIBHIKEHUS.

5 OcCHOBHbIE OHATHS U KIacCUpUKALMK BoAOCIUBOB. O0lee ypaBHEHHE
BOJIOCJIMBOB.

6 Bunel ruapasiandeckoro npbikka. CoOBEpLUICHHBIN THAPABINYECKUI IIPBDKOK U
€ro CTpYKTypa.

7 Hcreuenne u3-noj 3aTBopoB. Bujsl ucreyenus. Cxarast riryouHa.

8 IToBepXHOCTHBIN PEXHUM CONPSHKEHUS C TIOTOKOM B HIDKHEM Obede.

9 OCHOBBI IBU>KE€HHUS I'PYHTOBBIX BOA. BU/bI IBUKEHUS TPYHTOBBIX BOI.
@uIbTpallMOHHBIE CBOMCTBA IPYHTOB.

IIpumepHoe 3aganue K PI'P u KypcoBoMy IpoeKTy

3apauya 1. Onpenenuth MaHOMETpPUYECKOE AaBiieHHe Py B BepxHEH YacTu OAHOTO U3
COOOIIAIONIUXCA  COCYJIOB, HAINOJHEHHBIX BOAOM, TMOJX  JeHCTBHEM CHIbI P,
MPWJIOKEHHON K MOpIIHIO IpaBoro cocyza (cM. puc.). Mcxonusie nanusie: P =400 xH,
di =250 mm, d2 =400 MM, d3 =150 MM, h = 0,9 M.

3anava 2. [ToBOpOTHBI KIJIanaH 3aKpbIBae€T BBIXOJ U3 OEH30XpaHWIUILA B TpPyOy
KBaJIpaTHOrO ceueHus (cM. puc.). OnpeaenuTs, Kakyo cuity T HYKHO NPUIOKUTH K
TPOCY JUIs OTKpPBITHSA KJamaHa npu ciexyromux JaHHbix: h= 0,4 M, H=1,1 M,
o = 30° o6beMHbIH Bec 6eH3uHa ps = 700 kI'/M>; MaHOMeTpUUECKOE aBJIeHHE MapOB
6eH3uHa B pe3epByape Pm =5 klla

3agaya 3. Ha mnopumieHb OAHOTO M3 COOOINAIOIIMXCS COCYJOB, HANOJIHEHHBIX
BonoH, aeucteyer cuia Py 0,70 xH. Kakyro cuiny P> HyXHO NDPWIOKHTH KO
BTOPOMY TOPIIHIO, YTOOBI YpOBEHb BOJBI MOJ HUM ObUT h = 0,7 M BbIlIE ypOBHS




BOJIBI IO TIepBbIM TopitHeM? Jluametp mepBoro mopiHs di = 20mwm, BToporo dx =
300 mm.

3amaua 4. Ilo cudonHomy TpyOompoBomy mmuHod | =40 m u nuamerpom d =
100 MM HYX)HO obecneuuTh pacxon OenzunHa Q = 16 mi/c. OnpenenuTh pa3sHOCTbH
ypoBHe#t H, ecnmu nuHa TpyOompoBoma 11 = 20 M, ee BO3BBIIIICHUE HAJl BEPXHUM
pesepByapoM h = 2 M. Koaddumment conporusienus cetku &c = 6, 3aaBIKKH &3 =
3. Koapdumment conporusnenuss tpenus A = 0,025. OO0beMHbIN Bec OCH3UHA P =
750 xI/m>.

3agaya 5. Boga momaercss M3 HIDKHETO 3aKphITOro 0aka B BEPXHHM OTKPBITHIHA
0aKk IO BEPTUKAIBHON TpyOe 3a cUET M30BITOYHOIO JABJICHHUS B HIDKHEM Oake pM =
70 xITa (cm. puc.). Onpenenuts pacxoa Boasl Q mpu cienyrommx aanHbix: d = 125
MM, 1 = 3,5 M, hi= hy. KoapdunueHnt conpoTuBIeHUS TPEHHUS OINPEACIUTH I10
SKBHMBAJIEHTHOU 11epoxoBarocTd A = 0,2 MM, npeanonarasg Hajauuue KBaJpaTHUHOU
30HbI conpoTuBieHus. KoadduuueHTsl MeCTHBIX CONPOTUBIEHHWI: BXoAa B
TpyOy &Bx =0,5; BenTmns EBeHT = 4,5; BpIxoaa U3 TpyOs! EBbIX = 1,0.

3agaua 6. Onpenenuts oOIIMI pacxos BoJAbI Q, MOCTYNUBIIMKA IO cHCTEME TPYyO
nox HamopoM H =4,64 m. [{uametpsr Tpy6 di = 150 mm, d2 = d3 = ds = 100 mm.

Jmussr Tpyo 11 = 120 m; 12 =13 = 14 = 60 M. Bocnonb3oBaTbcs 3HAUYCHUSIMHU
PacXOJHBIX XapaKTEPUCTHUK JUJIsl HOBBIX BOJONPOBOAHBIX TpYO: k1 = 61,4 1n/c, ko = k3
=ks4 =110 n/c.

- 4
4, ﬁ

3anaua 7. B Oake, umeroriemM B nHe oTBepcTue auametrpoM di = 100 MM U B CTEHKe
OTBEpPCTHE, CHA0XEHHOE IMIMHAPUYECKUM HacaakoM, auamerpoM d = 75 Mmm;
YCTaHOBUJICS ypoBeHb BoJbl Ha Bbhicore H = 1,8 ™ (cm. puc.). Onpenenutb, Kakoi
pacxox Boabl Q mocTymaer B 0ak, eciau IeHTp OOKOBOTO OTBEPCTHS BO3BBILIACTCS HAJl
nHOM Oaka Ha BeIcOTY h = 0,4 M.




3agaua 8. OmnpenenuTh MOIIHOCTh Ha BAIy LEHTPOOEKHOTO, MOJAIONIETO BOAY IO
Tpyb6omnpoBoay mnuHoit | = 1400 m u quamerpom d = 150 MM, BbICOTa MOBEMA BOJIBI
Hr = 10 M, cBoGoausiii MmoTop heB =15 M. Koaddumment comnpoTuBieHUs TpeHUs
TpybompoBoaa A = 0,025.

6.3 Y4eOHO - MeTOAMYECKOe o0ecneveHne sl BHINMOJHEHUSI CAMOCTOSITEJIbHOH PadoThI
CTYIE€HTOB

1.

OcHoBHas IUTEpaTypa:

Ky3nenoB B.A. OcHOBBI ruApora3oJuHaMuKu [ DNEeKTPOHHBIN pecypc]: yueOHoe mocobue/
Ky3nenoB B.A.— DnekTpoH. TekcToBble JaHHble.— benropoxa: benropoackuit
rocyaapCcTBEHHbIN TexHOonornueckuid yausepeutet uM. B.I'. [llyxosa, ObC ACB, 2012.—
108 ¢.— Pexwum nmocryna: http://www.iprbookshop.ru/28374.html.— SBbC «IPRbooks»

AnpgprxueBckuid A.A. MexaHuKa KUJIKOCTH U ra3a [DIeKTpOHHBIHN pecypc]: yuebHoe
nocobue/ AHApMKHEBCKHA A.A.— DIEKTPOH. TEKCTOBBIC JaHHBIE.— MUHCK:
Briiimas mkona, 2014.— 207 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/35498.html.— 3BC «IPRbooks»

MexaHuKa KUJIKOCTHU U Ta3a [ DJIEKTPOHHBIN pecypc|: METOAMYECKUE YKa3aHusl/ —
OnexTpoH. TekcToBble AaHHble.— CI10.: CankT-IleTepOyprckuit rocysapcTBeHHBIN
apXUTEKTYpHO-CTpouTenbHbIN yHuBepcutet, ObC ACB, 2013.— 31 ¢c.— Pexum
noctyna: http://www.iprbookshop.ru/26873.html.— 3b5C «IPRbooks»

CaBunoBckux A.I'. 'mapaBnuka [DnekTpoHHBIN pecypc]: yuebHoe nmocodue ans CI10/
Casunonckux A.I'., Kopobeitnukosa 1.1O., HoBukosa J[.A.— DJeKTPOH. TEKCTOBBIE
nanable.— Caparos: [IpopoOpa3zosanue, 2019.— 168 c.— Pexxum nocryna:
http://www.iprbookshop.ru/86069.html.— 3BC «IPRbooks»

Kapenun B.C., Typnyes P.A-B., HUcaes X.A. U3mepeHune ruipocTaTuuecKoro TaBJICHUS
U DKCIIEpUMEHTAIbHOE TATBEpKIeHue 3akoHa [lackans.- Metoa. ykas. k 1ab. padorte
N3 ITHU 2009 .

HcaeB X.A. Pemenne TUMOBBIX 33724 MO TUAPABIUKE (TUAPOCTATHKA). METO peKOM.
W3n. ITTHU 2008 T

Ncaer X.A. Pemienne TUnoBbIX 3a7a4 1o rugpoanHamuke. Meroa pexkom. Mzn. I'THU
2007 r.

Hcaes X.A., Maromanosa M.X. I'mppoaunamuka Kype nexiuit.- U3n. I'THU 2010 r.



7.0ueH04YHbIE CpeCcTBA

7.1 Bonpockbl K_pY0eKHBIM ATTECTANNIM

7.1.1 Bonpochl K nepBoii_py0e:KHOM aTTecTalum (5 ceMectp)

1. PeanbHblE U UAcaIbHBIC KUIAKOCTH, OCHOBHBIE TIOHATHS U ONPEACIICHHUS.

2. ®usnyecKue CBOMCTBAa KUAKocTel. [ITOTHOCTD, yACNBHBIN Bec, 00bEM, YACTbHBII 00bEM.

3. CxxumaemocTts xuakoctu, Koadduiment odbreMHOro cxaThsi, TEeMIEpaTypHOTO pacIUpPEHUSI.
YrpyrocTs 1apoB *KuJIKOCTH.

4. IToBepxHocTHOE HaTsbkeHue. Dopmyna Jlamnaca.

5. I'mopocratuka. I'mapocratuyeckoe naBieHHE (CpeaHee, UCTUHHOE). ENMHUIBI M3MepeHus
naienus. [losicHuTe, 4To Takoe aOCOMIOTHOE M M30BITOYHOE THIPOCTATHYECKOE IaBJICHUE U
KaKOBa CBSA3b MEXAY HUMHU?

6. 'mapocratnyeckoe naBieHue U ero cBoicTBa? OOBICHUTE, YTO TOHUMAIOT O] TEPMUHAMU:
«BHEIIIHEE [ABJICHHE» M «BECOBOE MdaBiieHHe»? UTO Takoe TeXHHUYECKas M (u3NYecKas
aTMoc(depa B KaKUX eIMHUIIAX BBIPAXKACTCS.

7. OCHOBHO€ YpaBHEHHME THUIPOCTATUKU. HamumuTe W TMOSCHUTE OCHOBHOE YypaBHEHHUE
ruapocratuku. Chopmynupyiite 3akon [lackans.

8. YpaBuenue Ditnepa.

9. CoobOmaromuecss cocyabl. OrmnpeneneHue ypoBHS KHIKOCTH B cocyne. OmpeneneHue
MJIOTHOCTH JKUJIKOCTA B cooOmaromuxcs cocynax. OmnpeznerieHne AaBiICHUS HA MOBEPXHOCTH
KUJKOCTU B COOOIAOIIUXCS COCYIax.

10. HazoBute mnpuOOpsl sl W3MEpeHUs HU30BITOYHOTO THAPOCTATHYECKOTO  JaBJICHUS U
MOSICHUTE TPUHLUI MX JeWcTBHs, OCHOBHble Qopmynsl. [losicaure, dro Takoe
npe3omeTpuyeckass BbicoTa? Ilpubopsl g u3MmepeHus pasneHus. I[lpuHnun npefcTBus
NbE30METpa, Ha 4YeM OCHOBaH. OnpeneneHue JaBiIeHUs KUIKOCTH B IbE30METPE.

11. Onpenenenue riayOuHBI IOTPYKEHUS TOUKU U €€ TapaAMETPBHI.

['unpocraTudeckre MamuHbl. [[puHIUN 1eHCTBUS OCHOBHBIE (DOPMYIIBL.

12. JlaBieHue )XUIKOCTU Ha CTeHKH TpyO. Pa3priBaronue ycunus (Tpy0Oa, pesepByap).

13 Kakue npuOopsl 111 U3MepeHus AaBieHuss Bam u3BecTHBI?

14. Yem oTinuaeTcs MO HaA3HAYEHUIO NMHE30METP OT PTYTHOTO MaHOMETpa?

15. Yto Ha3bIBalOT OTHOCUTENBHBIM IMIOKOEM KUIAKOCTH?

16. YUTo Ha3bIBAIOT MOBEPXHOCTAMH PABHOTO JaBJICHUs?

17. Chopmynupyiite 3akoH Apxumena.

18. Ilpunuun pabotsl runpasiuyeckoro npecca. KIIJ[ ruapasnnyeckoro mpecca.

19. Tlo xakoit  Qopmyne ompenensiercs  Cula JaBICHHUS  KUJAKOCTH Ha TIOCKUE
TOPU3OHTAJIbHBIE TUIOMIAJKHU?

20. ITo xakoi#t ¢dopmyne ompenenseTcss CUiIa AaBIEHUS >KUIKOCTH HA IJIOCKHE HAaKIOHHBIE
CTEHKH.

21. Tlo xakoit Qopmyne ompenensiercs Cuia AaBICHUS KUIKOCTH Ha KPUBOJIWHEHHYIO
MTOBEPXHOCTH?

22. Y10 Ha3bIBAIOT TEJIOM JaBIEHUA?

23. CBOiiCTBO JaBJIEHHUS B HEIIOIBHKHOM KHIKOCTH.

24. YpaBHeHue Diliiepa paBHOBECHUS KUAKOCTH. [[0BEpXHOCTH paBHOTO J1aBJICHUS.

25. Cunbl 1aBJI€HUS )KUAKOCTA HA TMOBEPXHOCTh. CHIIa THIPOCTATUYECKOTO JABJICHUS KUJIKOCTH
Ha TOPU30HTAIBHYIO MJIOCKYI0 TOBEPXHOCTb.

26. Cwita naBneHus KUIKOCTH Ha TUIOCKYIO MPSAMOYTOIBHYIO CTEHKY.

27. Cuiia jaBieHus Ha JHO COCy/ia.

28. Cuia naBiieHHS )KUIKOCTH B OTBOJIE.

29. Cuna naBieHus KUJKOCTU Ha IWIMHAPUYECKYIO TIOBEPXHOCTb.

30. Dnropbl JaBIECHUI.

31. 3akon Apxumena. YcnoBus maBaHus Ten. OCTONYMBOCTG IIaBaromux tei. OnpeneneHue
BEJIMYMHBI METALICHTPUUECKOTO pagunyca.



32. Cusa 1aBieHus KUJKOCTH HA MPOU3BOJBHO OPUEHTUPOBAHHBIE MNIOCKUE U KPUBOJIMHEHHBIE
CTEHKH.

33. OnpeneneHre MOJIOKEHHUS PUTENIEH B IIJIOCKUX MPSAMOYTOJIbHBIX 3aTBOpax.

34. llentp nanenus. ['padoaHauTHYECKOE OMpPEEICHUE BEIUYMHBI W IEHTPA JABJICHHS HA
IUIOCKHE MPSIMOYTOJIbHBIE TTOBEPXHOCTH.

35. MoMEeHTEI HWHCPUHH, KOOPAWHATLI HCHTPA TAXKCECTU INIOIIAAKHN U HCHTPLI JABJICHUSA IJIOCKUX

dburyp.

Q0Opazerr OmiieTa K I1epBoil pyOeKHON arTecTaluy

BHUJIET Ne 1 (uepBag arrecranus, S ceMecTp)

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBaHus PO
I'po3HeHcKui rocyiapcTBEHHBINH HEQTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MuminoHIKoBa
MHCTUTYT 3HEPreTUKI
Kageopa «Tennomexuuxa u cuopagnuxay

Bujer Ne 1

IlepBas DV6€)KHa$I aTTCCTanmAa 5 ceMmecTp

Jucummumana: «[MIPOTI"A3OJIMHAMUKA»

1 | JaBnenue xuaKocTu Ha cTeHKU TpyO. PaspriBaromue ycunust (Tpyoa, pesepByap).

2 | MHorocryneHuarsle ucrnapurenan. @akTopbl, ONPeIeIsIIOIINE BIaXKHOCTh BTOPUYHOTO HIapa.

3 | Cxembl BKIIIOUEHUS UCIIAPUTENBbHBIX YCTAHOBOK B TeIUIOBYI0 cxeMy KOC u TOLI.

3aB. kadenpoii «TernnorexHuka u TUAPABIUKA» T.b,23upbaes

7.1.2 TecToBbl€e 3a1aHUs JJIS1 IPOBeAeHUS MePBO pyOde:kHoii aTTecTanuu (5 cemecTp)

1. Yro Takoe ruapaBiuka?

a) HayKa O IBI)KEHUH JKUJKOCTH

0) HayKa O PaBHOBECHU KHUJIKOCTEH

B) HayKa O B3aUMOJIEHCTBUHU KHUIKOCTEN

') HayKa O PaBHOBECUU U JBHKEHUU KHUJIKOCTEH

7.1.3. Bonpockl KO BTOPOii PVOEKHOM aTTecTalnNm (5 ceEMeCT

1. OCHOBBI THIPOAMHAMHUKHU. ['MApOCTAaTUYECKHE 3JIEMEHTHI MOTOKAa (CMOYEHHBIH MEpUMETp,
HAIlOpHOE JBMKEHHE, THIPABINYECKUN PaIuycC).

2. Bunpl nBukeHus )kUIKOCTH. OCHOBHBIE NOHITHS KUHEMATUKH KUAKOCTH.

3. Ioroxk xunkoctu. Cpeansisi ckopocTb. YpaBHeHue pacxoza. uddepeHunaibHoe ypaBHEHHE
JBUKEHHUS UI€AIbHOM )KUIKOCTH. [IoHsATHE yIeIbHON SHEPTUN.

4. Cxema ABMKEHUS KUAKOCTH. JIeMeHTapHas cTpyika. JIlunus Toka.

VYcraHoBHBILIEECS W HEYCTAHOBUBIIEECS ABM)KEHHME JKUAKOCTH. CpenHsAs CKOpPOCTh IOTOKA.
Pacxon xuakoctu. YpaBHEHUE pacxoaa JUisl JJIEMEHTaApHOU CTPYWKH, OTOKA.

YpaBHEHME HEPA3PBIBHOCTHU.

5. BeiBox ypaBHeHus bepnymm. YpaBHeHue bepHyiuu Uit 3JIEMEHTapHON CTPYHKH pEalbHON
JKUJIKOCTHU. [ €OMETpUYECKHI 1 YHEPTETUYECKHI CMBICIH cllaraemMbiX ypaBHeHus /. beprymm.

6. Kak Ha3zbiBaeTcs kod(hUIMEHT o, BXomsdmuil B ypaBHenue JI. bBepHymim s moroka
peaNbHOM JKUJKOCTH, YTO OH YUUTHIBAET U OT YETO 3aBUCHUT €0 BEIUYHUHA?

7. O0BsicHUTE, UTO 0OYCIIOBIICHBI TOTEPU MOJTHOTO HAOPA U KaKOB MX SHEPTETUUECKUN CMBICI?
[TosgcHuTe, 4TO MOHUMAIOT MO/ TEPMUHOM '"yIeNibHas YHEprus'?




8. OObBsicHUTE TEpMHHBI "MECTHas CKOpPOCTh" H '"CpemHss CKOPOCTh" M YKaXHTe, Kak
OIPEAEIISAIOT 3TU CKOPOCTU?

9. CxopoctHas TpyOka u Tpyoka [Tuto?

10. IlosicauTe, YTO Takoe JUHHS TOJIHOTO HAoOpa W MbE30OMETPUYECKas JHUHHSA, YTO OyIyT
MPEJICTaBISATh COOON 3T JIMHUM TPU PABHOMEPHOM  JIBHKEHUH PEANbHOM KUJIKOCTH?

UTO NOHMMAIOT I10/1 TEPMUHOM «OKUBOE CEYEHHE ITOTOKA KUIKOCTU» ?

11. HazoBuTe pe:kUMBbI IBUKEHUS )KUJIKOCTH U YKAXKHUTE UX XapaKTepHble 0COOEHHOCTH.
[TosicauTe, uTo Takoe kpuTepuil Pelinomnbaca, 1 Ha30BUTE PAKTOPHI, OT KOTOPBIX OH 3aBHCHUT.
[TosicHuTe, 4TO TakOe KpUTHYECKOE Ynciio PeliHonbaca?

12. IosicuuTe, KakuM 00pa3oM MpPH THIPABIUYECKUX Pacu€Tax ONpEAeNsSOT PeXKUM JBIKEHUS
KUJKOCTHU U, ¢ Kakoi nenbto? [losicHure, 4To Takoe KpUTHYECKask CKOPOCTh, OT KaKuX (hakTOpoB
OHA 3aBUCUT M Kak €€ ompezaensator? Hamuimmre U MOACHUTE aHATUTHYECKHUE 3aBUCUMOCTHU
MOTEeph Hamopa Mo JJUHE OT CpPelHeld CKOPOCTH IMOTOKAa MpU JAMUHAPHOM M TYpOYJIEHTHOM
pEeKUMaXx JIBUYKEHUS )KUJIKOCTH.

13. Hanmumure u nosicaute hopmyinl Jlapcu-Beiicbaxa n BeiicOaxa. [losicHuTe, Kak ONBITHBIM
MyTEM OTPENENIAIOT BETUUYNHBI KOAPGUIMEHTOB A U &. UTO XapakTepu3yroT KOA(PPHUIIHEHTH A 1
€ oT Kakux (haKTOPOB B OOIIEM CIIydae OHM 3aBHCAT U KaK UX ONMPEACISIOT MPH THAPABINIECKUX
pacuerax?

14. O6wsicHuTE, 4TO Takoe A3 U Ad/d, Kak HATH BeTUYUHY A3 TIPH TUAPABIHYECKHUX pacyeTax.
HazoBuTe o0nacTv TUAPABIMYECKOTO COMPOTHBICHUS TPYOONPOBOIOB M OOBSICHUTE, Kak
OIpEAEIAI0T 00J1aCTh CONPOTUBIICHUSI IPU THAPABIMYECKUX  pacyeTax.

15. U306pasute cxeMbl ABMKEHHUS KHAKOCTU P PE3KOM MoBopoTe Tpy6sl Ha 90°, a Takxke mpu
PE3KOM PACIIMPEHUHU U PE3KOM CYKEHUH TPyOONpoBO/Ia U JaiiTe MOSICHEHUS K HUM, yKa3aB, 4TO
XapaKTepHO ISl IBMKEHHS MOTOKA MPU MPOTEKAHUU €To yepe3 J1I000e MECTHOE COMPOTHBIICHHUE.
16. UTo mOHMMAIOT MOJA MajbIM OTBEPCTHEM B TOHKOM CTEHKE IPU HCTEUEHHUH >KUIKOCTH W3
orBepcTuil? (CkaToe cedyeHHue, NMPUUYUHBI CKAaTUA CTPYH, YEM OIICHUBAIOT BEIMYMHY CXKATUs
cTpyu?

17. Uto Ha3bIBalOT HACAJIKOM, TUIIBI HACa10K, X Ha3HadeHue? Koadduuuent ckopoctu. Uto o
YUUTBIBaeT, Kak omnpenensercs? Koadduument pacxona. UtTo oH yuuTHIBAET, KaK onpeaesnseTcs?
Koadduuuent conmporusnenust (oTBepcTHsi, Hacaaka). Kak oH ompenensercss MO ONBITHBIM
naHHbIM? OOBSICHUTE, IOYEMY NPU UCTEUEHUH U3 HACAJOK PacXoj >KMJIKOCTH OOJIblIIe, YeM MpHU
MCTEUYEHUHU U3 MAJIOr0 KPYIJIOrO OTBEPCTHS B TOHKOM CTEHKe?

18. Hanummre u nosicaute (GpopmMyJibl AJisl ONpENeieHns CKOPOCTH M Pacxoja MpU UCTEYEHUU
KUJKOCTU U3 OTBEPCTUH U HAcaJ0K B aTMOC(epy MpU MOCTOSHHOM Harope.

19. HN300pa3uTe U MOSCHUTE CXEMbl MCTEUEHMs KHUJKOCTH W3 MajJOro OTBEPCTUS B TOHKOH
CTEHKE M Yepe3 BHEITHUN UIUHIPUIECKUI HACaJ0K B aTMoCc]epy.

20. M3mepeHue pacxoaoB M CKOpocTel xuakocT (00beMHbIN U BecoBoil crioco0). Pacxonomep
BenTypu, npuHImMn AeicTBUs.

21. I'mapaBnndecKue CONPOTUBIICHUS. BI3KOCTh )KUIKOCTH. 3aKOHBI BHYTPEHHETO TPEHUS.

22. PexxuMbl IBUKEHUS KUAKOCTH (JJAMUHAPHBIN, TYypOYICHTHBIN).

ChopmynupyiiTe HOHATHS THAPABINYECKOTO yAapa.

23. [Ipsmoit 1 HEnpsiMoii TuapaBueckuil yaap. Uro takoe dasza ymapa?

OOBsicHUTE TpolLlecC U3MEHEHHUs JIaBJIEHUS B TPyOOIpOBOJE, MUTAEMOM M3 pe3epByapa, NpHu
MPSIMOM THJIPaBIMYECKOM yaape.

24. Hanumurte u nosiciute ¢opmyny H. E. XKypaBckoro s omnpezneneHus MNOBBIIIEHUS
JaBJICHUS TP yJape.

25. Hanmmmre ¥ nosicHUTE (GOpMyIly Ui ONpeAeseHUs CKOPOCTH PACHpPOCTPaHEHUs yAapHOH
BOJIHBI.

26. JIBmxeHue )KUAKOCTH B HATIOPHBIX TPyOONPOBOAAX.

27. Koporkue TpyOOnpoBoJbl MOCTOSIHHOrO auameTpa. OCHOBHOE pacueTHOE YypaBHEHHUE
IPOCTOTO TPYOOIpOBOIA.

28/. 'opusoHTanbHas ¥ BEPTUKAIBbHASI BOJIOCITYCKHBIE TPYOBI.

29. OmnpeneneHne SKOHOMUYECKH HAUBBITOIHEHMINIET0 TuamMeTpa TpyoonpoBoa.



30. Cudonnsrii TpyOompoBoa. OCHOBBI TEXHHUKO-3KOHOMHUYECKOTO pacyeTa MPOCTHIX
TpyOOIPOBOIOB.

31. IlocnenoBaTenbHOE U MapaIETLHOE COSTMHEHUE TPYOOITPOBOIOB.

32. CnoxHble TPyOOIIPOBOIBI.

33. TpyOompoBoj ¢ HACOCHOH Mo1aYeH.

34. PacueT BcachIBalomIero TpyooIrpoBoa MeHTPOOSIKHOTO Hacoca.

35. BzaumoaeiicTBue CTpyu ¢ TBEpABbIMH Iperpagamu. Cuiibl BO3JAEHCTBUS TOTOKA HA CTEHKHU

O0pasel OuiieTa KO BTOPOU pyOEKHOM aTTecTaluu

MuHHCTEpCTBO HAYKH U BBICIIETO 0O0pa3oBanus PO
I'po3HeHcKui rocyiapcTBEHHBIN HEQTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MuminoHIKkoBa
WHCTUTYT 3HEPTEeTHKHI
Kageopa «Tennomexuuxa u cuopagnuxay

Bujer Ne 1

Bropas pyOexHast arrecTaius 5 cemecTp

Juctmmmna: «I'MJIPOTI'ASONHAMUKA»

1 | MarucrpanbHble He(TETPOBOIBI.

2 | I'mapaBnuyeckuil pacuyer TpyOOIPOBOa MPU MapalieIbHOM COSTUHEHUH TPYO.

3 | I'mapaBnudeckuii pacuer TpyOOIpOBOa MPU U3MEHEHUH PAacX0/a BIOJIb My TH.

3aB. kapeapoit «T u I'» T.b.23upbaeB

7.1.4 Tect no BTOpOIi pyde:kHoii aTTecTanuu (5 cemectp)

TECT Nel

[. Cuambl, aeiicTBylomme Ha OrpaHHYEHHDbI 00bEM JKHAKOCTH, B T'MAPABJIHMKE NPHHITO
JeJIUTh Ha:

1. IIpsameie u oOpaTHBIE;

2. BHelHue 1 HapyKHBIE;

3. BHyTpeHHNE U BHEIIHHUE;

4. HopmanbHbI€C U IEPIICHIUKYIISIPHBIE;

5. KacaTtenbHble 1 Hapy’KHBIE.

7.2.1 Bonpochbl K 3a4ety no aucuuiinie «'maporaszoaunamuka» (5 cemecrtp)

1 | PeanbHble U uaeanbHbIC KUJIKOCTH, OCHOBHBIE TOHATHS U onpenesieHusl. Ou3ndyeckue
cBOicTBa *)uAKocTed. [LIIOTHOCTD, YIENbHBIN Bec, 00beM, YACIbHBII 00beM.

2 | Cxumaemoctb xkuakoctd, KoadpumueHT 00beMHOTO CKaTHs, TEMIIEPATyPHOTO
pacumpenus. Ynpyroctb napos xkuakoctd. [loBepxHoctHoe HaTskeHue. Popmyna Jlanmaca.

3 | l'uppocratuka. ['mapoctaruyueckoe naBieHue (CperHee, UCTUHHOE). EnuHuIbel n3mMmepeHus
nasnenus. [ToscHuTe, 4To Takoe aOCOMIOTHOE U U30BITOYHOE THIPOCTATUYECKOE JIaBICHUE U
KAaKOBa CBSI3b MEXJ1y HUMH?

4 FI/I,Z[pOCTaTI/I"ICCKOC JaBJICHHUC U €T0 cBoiicTBa? O6’L$ICHI/ITC, YTO IIOHHUMAIOT 110
TEPMHUHAMU: «BHCITHEC JABJICHUE» U «BCCOBOC )IaBJ'IeHI/Ie»? Yto TaKkoe TEXHUYSCKASI U
(bI/ISI/IquKaSI aTMOC(I)Cpa B KaKUX CAWMHUIIAX BbBIPAKACTCS.

5 | OcHOBHOE ypaBHEHHME THAPOCTATUKH. Hanmummre u nosiCHUTE OCHOBHOE YpaBHEHUE
rugpoctatuku. Chopmynupyiite 3akoH Ilackans.

6 | JIluddepeHnmanpabie ypaBHEHUS MMOKOS KUIKOCTH, YPaBHEHHE Diiiepa.

7 | Coobmaromuecs cocynbl. OnpeneneHne ypoBHS KUIKOCTH B cocyne. Onpeaenenue
IIJIOTHOCTH KUJAKOCTH B COOGH_IaIOH_II/IXCH cocyaax. Onpez[eﬂeHHe JAaBJICHUS HAa MMOBCPXHOCTHU




YKUJKOCTH B COOOMIAIONIUXCS COCYIaxX.

8 | HazoBute npuOops! 11 ©3MEpeHst U30bITOUHOTO THAPOCTATUYECKOTO JaBJICHUS U
MOSICHUTE NMPUHLIUT UX JIeHCTBUSA, OCHOBHBIE (hopMyibl. [losicHUTE, UTO Takoe
nee3omerpuueckas Boicota? [Ipubops! ans usmepenus nasinenus. [IpuHuun neiicteus
IIb€30METPA, Ha UeM OCcHOBaH. OnpeneneHne qJaBieHUs] )KUIKOCTH B IIbE30METPE.

9 | Onpenenenue riayOMHbI IOTPYKEHUS TOUKHU U €€ apaMeTpsl. [ napocTaTuuecKkue MaliuHebl.
[TpuHIMNI NeiCTBUS OCHOBHBIC ()OPMYIIBI.

10 | JlaBmeHue )UIKOCTH HA CTeHKH TPYyO. PaspriBaromume ycunust (Tpyoa, pesepyap).

11 | Yem ornuyaercss Mo Ha3HAYEHHUIO MbE30OMETP OT PTYTHOro MaHoMeTpa? UTo Ha3bIBaIOT
OTHOCHUTEJIbHBIM ITOKOEM  KMJIKOCTH?

12 | Yro Ha3blBaIOT NOBEPXHOCTSIMU PABHOIO JABJICHUS?

13 | Chopmynupyiite 3akoH Apxumena.

14 | Ilpunmun pabotsl ruapasaundeckoro npecca. KIIJ[ ruppaBaudeckoro mnpecca.

15 | Cuna naBneHus >KUIKOCTH Ha IUIOCKHE TOPU3OHTalIbHbIE MUIomanku? Cuna JaBieHUs
JKUJKOCTU Ha IIJIOCKME HAKJIOHHBIE CTEHKH. YTO Ha3bIBAIOT TEJIOM JABJICHHA?

16 | Cuna JaBieHMs] )KUJKOCTH HA KPUBOJIMHEWHYIO IOBEPXHOCTh

17 | CBoiicTBO HaBJIEHUS B HEITOABMYKHOM KUIKOCTH.

18 | YpaBHeHue Diinepa paBHOBeCHs KUAKOCTU. [I0BEpXHOCTH paBHOTO AABJICHUSI.

19 | Cunel naBieHus KUAKOCTU HA TOBEPXHOCTh. CHila THAPOCTATUYECKOTO 1aBICHUS
KHUJIKOCTU Ha TOPU30HTAIbHYIO IVIOCKYIO TOBEPXHOCTb.

20 | Cuiia naBiieHUs )KMJIKOCTH HA IIJIOCKYIO NIPSIMOYTOJIbHYIO CTEHKY.

2] | Cuiia naBieHus )KMJIKOCTH HAa HWJIMHIPUYECKYIO TOBEPXHOCTD.

22 | Dniopsbl 1aBICHU.

23 | 3akoH Apxumena. YcioBus miaBaHus Tesi. OCTOMYMBOCTS IJ1aBaroux Teia. OnpeaeneHue
BEJIMYMHbI METALIEHTPUUYECKOTO paJuyca.

24 | Cuia naBiieHus )KUIKOCTH Ha IIPOU3BOJIBLHO OPUEHTUPOBAHHBIC IIJIOCKUE U KPUBOJIMHEHHBIE
CTEHKH.

25 | OnpeneneHue MOJIOKEHNS PUTEIIEH B INIOCKUX MPSIMOYTOJIBHBIX 3aTBOpAX.

26 | Lentp nasnenus. ['padoananutuyeckoe onpeaeneHue BEJIMYNHBI U [IEHTpa J1aBJIeHUS Ha
IIJIOCKHE MTPSIMOYTOJIbHBIE IIOBEPXHOCTH.

27 | MoMeHTbI MHEpLIUH, KOOPIMHATHI IEHTPa TSHKECTH TUIOMIAIKU U HEHTPbI TaBJICHUS IITOCKUX
uryp.

28 | OcHOBBI THIPOJUHAMUKU. [ MApOCTaTUUECKUE DIIEMEHTBI IOTOKA (CMOYEHHBIN IEPUMETD,
HAIllOpHOE BHKEHHE, THIPaBIMUECKUN PaJInycC).

29 | Bunsl nBukeHUs )KUAKOCTH. OCHOBHBIE IOHSTHS KWHEMATUKH KUAKOCTH.

30 | ITorok xuakoctu. CpenHss CKOpOCTh. Y paBHEHUE pacxoaa. AuddepenunaibHoe
yYpaBHEHUE ABW)KECHHUS NICAIbHOM )KUIAKOCTH. [IoHsITHE yEeTbHON SHEPTUH.

31 | Cxema JBHXKEHUS )KUJKOCTH. DileMeHTapHas cTpyiika. JIuHus Toka.

32 | YcraHOBUBIIEECS U HEYCTAHOBUBILIEECS IBUIKEHUE )KUIKOCTH. CpenHss CKOPOCTb MTOTOKA.
Pacxon xxuakoctu. YpaBHeHHE pacxoaa Ui JJIEMEHTAPHOM CTPYWKH, IOTOKA. Y paBHEHUE
HEPa3pbIBHOCTU

33 | BriBox ypaBHeHust bepHymun. YpaBHeHne bepHyiun Uit 31IeMEHTapHOM CTPYHKH peanbHOU
KHUAKOCTU. | '€OMETPUUECKUI U IHEPrETUUECKUI CMBICH CIaraeMbIX ypaBHeHUs /1.
beprymn.

34 | Kak HasbiBaeTcst KOOQOUIHEHT O, BXOASAIIHMNA B ypaBHenue JI. BepHysum i motoka
peasIbHOM JKUJIKOCTH, YTO OH YUHUTHIBAET U OT YEro 3aBUCHUT €ro BeJnYHHa?

35 | OObsicHUTE, YTO OOYCIIOBIEHBI OTEPU MOJHOIO HAMOPA M KAKOB UX YHEPTeTHUECKUI
cMmbica? [TosgcHUTE, 4YTO MOHUMAIOT O/ TEPMUHOM "yIeTbHAas YHEprus'?

36 | OObsicCHUTE TEPMHUHBI "MECTHast CKOPOCTh'" U "CpelHssl CKOPOCTh" U YKaXHTE, KaK
onpenenstoT 3Tu ckopoctu? CkopocTHas TpyOka u Tpyoka [Tuto?

37 | llosicuute, YTO TaKOE JIMHUS MOJIHOTO HATIOpa U MbE30METpUYecKasl JIMHUS, YTO OyayT

MPEACTABIIATE COOOM 3TH JIMHUM TIPH PAaBHOMEPHOM  JBIKEHUH PeabHOU KuakocTthu? Yto
MMOHUMAIOT MOJ] TEPMHUHOM <GKHBOE CEUECHUE MOTOKA HKUIKOCTUY?




38

Ha3zoBute pexumMbl 1BUKEHUS )KUIKOCTU M YKQKUTE UX XapaKTepPHbIE OCOOEHHOCTH.
[TosichuTe, uTO Takoe kputepuil Pelinonbaca, 1 Ha30BUTE (AKTOPHI, OT KOTOPHIX OH 3aBHCHUT.

39

[Tosicuute, 4TO Takoe Kputuieckoe yncio PeiiHonbca?

40

[TosichuTe, KakuM 00pa30M IMPHU THAPABINYECKUX PAcUETax ONMPEACIISIIOT PEKUM JIBHIKCHHS
KUJKOCTH U, ¢ Kakoi 1enbio? [losicHuTe, 4TO Takoe KpUTUYECKasi CKOPOCTh, OT KAaKUX
(hakTOpOB OHA 3aBUCHT U Kak €€ onpeaensitor? Hanmummure u mosiCHUTE aHATUTHYECKUE
3aBUCUMOCTH IIOTEPb HaIopa 1o JUIMHE OT CPeIHEeH CKOPOCTH MOTOKA MPHU JIAMUHAPHOM U
TYpOYJICHTHOM pEKUMaX JBHKCHUS KUIKOCTH.

41

Hanummwre u nosicaute dpopmyiel Japcu-Beiicoaxa u Belicoaxa. [loscHuTe, KaKk OMBITHBIM
MyTEM OIPEIEIIAIOT BEIMIUHBI KOAPPHUIMEHTOB A U &. UTO XapakTepu3yoT K03 (HUIIMEHTHI
A ¥ & OT KakuX (paKkTOPOB B OOILEM CIydae OHM 3aBUCAT U KAK UX ONPEAEISAIOT IIPU
I'HJIPaBIMYECKUX pacyerax?

42

OO0BscHuTE, 4TO Takoe A3 1 Ad/d, Kak HAUTH BETMYUHY Ad TIPU THAPABIMYECKUX pacyeTax.
HazoBuTe 001acTv THIPABIMYECKOTO COMTPOTUBIICHHS TPYOOTPOBOIOB M OOBSICHUTE, KaK
OTIPeeISIOT 00J1aCTh CONPOTUBIICHUS TP TUAPABINYECCKHX  pacyeTax.

43

N306pa3ute cXeMbl IBHKEHMS KHAKOCTH IPU PE3KOM MoBopoTe TpyOnl Ha 90°, a Takxke mpu
PE3KOM paclIMPEeHUH U PE3KOM CYKEHUHU TpyOOoINpoBoia U JaiiTe NOSACHEHHs K HUM, YKa3as,
YTO XapaKTEepHO AJIs ABMXKEHUS [TOTOKA [P MPOTEKaHUH €ro Yepe3 J00e MECTHOE
COIIPOTHUBJICHHE.

44

UYTo MOHMMAIOT MO MaJIbIM OTBEPCTHEM B TOHKOM CTEHKE IPH MCTEUCHUH KHUIKOCTH U3
otBepcTuii? CxaToe ceueHue, MPUUMUHBI CKATUS CTPYH, YEM OLICHUBAIOT BEJIMUMHY CKATUS
cTpyu?

45

UTto Ha3bIBAIOT HACAJKOM, THIIBI HACAIOK, X HazHadeHHe? KoaddumueHt ckopoctu. Uto oH
YVUHUTHIBAET, Kak omnpeaensercs? Koaddumuent pacxona. Uto oH yUUTHIBACT, KaK
onpexaensiercs?

46

Koadduument conporusnenus (oTBepcTHs, Hacaaka). Kak oH onpenensercs no omnbITHBIM
naHHbIM? OOBACHUTE, TOYEMY MPU UCTEUEHUHU U3 HACAJIOK PACXO/l )KUJIKOCTHU OOJIbIIIe, YeM
IIPU UCTEYEHHUH U3 MAJIOr0 KPYTJIoro OTBEPCTUSl B TOHKOW CTEHKE?

47

Hanummre u noscaute GopMyIibl sl ONpeIeIeHHs] CKOPOCTH M pacxoja MpH UCTCUSHUH
YKUJKOCTH U3 OTBEPCTHH M HACaJIOK B aTMOC(epy IpH MOCTOSTHHOM Harope.

48

N3006pa3uTte 1 MOSICHUTE CXEMbI HCTEUSHHSI )KUIKOCTH U3 MAJIOTO OTBEPCTUS B TOHKOM
CTEHKE U Yepe3 BHEUTHUU UIMHAPUYECKUI HacaloK B aTMocdepy.

49

M3mepeHue pacxo/10B U CKOpOCTEH KUAKOCTH (00BEMHBIHN 1 BecoBOi crioco). Pacxogomep
BenTypu, npyuHIMO 1EUCTBUSL.

50

['uypaBnuyeckue conpoTuBIeHUs. BA3KOCTh KUAKOCTH. 3aKOHBI BHYTPEHHET O TPEHUs

51

Cdhopmynupyiite HOHATHS FHApaBInYecKoro yaapa. I[Ipsamoil u HenmpsmMol TuapaBiInYecKHii
yaap. Yro Takoe ¢aza ynapa? OObICHUTE MPOIECC M3MEHEHHUS JIaBJICHHS B TPYOOIIPOBOJIE,
IIUTAEMOM U3 pe3epByapa, IPU NPSIMOM THAPABINYECKOM yaape.

52

Hanumure n nosicaute popmyny H. E. XKypaBckoro aiist onpeeneHust mOBBIIICHUS
JIABJICHUS TP yAape.

53

Hamumure 1 mosicaute hopMymy JJIst OpeIeiIeHUs] CKOPOCTH PaCIpOCTPaHEHUS YIapHON
BOJIHBI.

54

JIBu>keHMe KHUAKOCTU B HAOPHBIX TpyOonpoBoaax. KopoTkue TpyOorpoBoasl HOCTOSSHHOTO
auaMeTpa. OCHOBHOE pacueTHOE YpaBHEHHE MPOCTOro TpyOompoBoja.

55

['opu3oHTanbHAs M BEpTUKAIbHAS BOJIOCITYCKHbIE TPYOBI.

56

Onpenenenre YKOHOMUYECKH HAMBBITOIHEHIIIET0 JuaMeTpa TpyOoonpoBoa.

57

Cudonnslif TpydonpoBoa. OCHOBBI TEXHUKO-3KOHOMHUYECKOTO pacueTa MpOCThIX
TpyOONpPOBOJIOB.

58

[TocnegoBarenpbHOE U MapaIeIbHOE COSTUHEHHE TPYOOPOBOIOB.

59

CnoxxHble TpyOOmpoBoibl. PacueT BcachiBarolero TpyoonpoBo/ia eHTpOOeKHOro Hacoca.

60

TpyOomnpoBoa ¢ HacocHO# nonaveld. BzaumoneiicTBue cTpyu ¢ TBEpABIMU MpErpasaMHu.
CuJibl BO3IEUCTBUS IIOTOKA HA CTCHKH.




Oo0pa3sen Oustera 1Ji NPOBeIeHNs 3a4eTa

MuHUCTEPCTBO HAYKHU M BBICIIEro oOpa3zoBanus PO
I'po3HeHcKuit rocyiapcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M.Jl. MunoHIKoBa
WHCTUTYT 3HEpreTUKH
Kagpeopa «Tennomexnuka u ecudpagiuxay

JucuunnmHaa I'maporazognHaMuKa Cemectp - 5

I'pynna TIC-24, J0I1-24

BuiaerNe 1 (k 3aueTy 1Mo JUCIUTIIIMHE)

1. | [Ipunoun pabotel rugpasirueckoro npecca. KIIJ[ ruapaBmuyeckoro mpecca.

2. | Kak HaspiBacTcst KO3 GHUIUEHT o, BXOAAINI B ypaBHeHue JI. BepHysumy muist motoka
peabHOM JKUJIKOCTH, YTO OH YYUTBHIBAET M OT YETO 3aBUCHUT €0 BEeJIUYHHA?

3. | Hanumure u nosicaure popmynsl Japcu-Beiicbaxa u Beiicbaxa. [losicHuTe, Kak ONBITHBIM
MyTeM OMPEIENIAIOT BETUYUHBI KOOPPUIIHEHTOB A U &. UTo XapakTepu3yoT K03 PHUIIHEHTHI
A u & OT KakuX (aKTOPOB B OOILEM CIIydae OHM 3aBUCAT U KaK UX OTMPEACIISIIOT IPH
THIPaBIMYECKUX pacuerax?

4. | Hanummre u nosicaute (OpMyJIbI 7Sl ONIPEIETICHHUS] CKOPOCTH U pacxo/ia Mpu UCTCUCHUN

KHUJIKOCTH U3 OTBEPCTHI M HACAJ0K B aTMOC(epy MPU MOCTOSTHHOM HAIope.

3aB. kadenpoii
«TennorexHuka U TUIPaBINKA» T.5.93upbaes

7.

1.5. Bonpocsl no nepBoii pyoesxkHoii arrectauuu (6 cemecTp)

3anaya o Tpex pe3epByapax.

[Torepu Hamopa B ciryyae epeMeHHOI0 pacxo/1a Mo JAJIUHE TPyObI.

Pacuer cnoxHOro HE3aMKHYTOrO TPyOOIIpOBOAA.

MaructpaibHble HEQTETTPOBOIBI.

['unpaBnuueckuil pacyet TpyOONnpoBoia Npy NapamuieIbHOM COeIMHEHUH TPYO.
['mapaBianueckuil pacuet TpyOoonpoBoa MpH N3MEHEHUH PAcX0/a BOJIb Iy TH.
['unpaBnuyeckuil pacyeT HeMEeTAITTMYECKUX TPYO.

I'mppaBinyeckuii pacdeT pacipeneIuTeIbHbIX BOJOIPOBOAHBIX CETEH.
Pa3omkHyTas BOJONPOBOIHAS CETh.

KonbueBas BoOONpoBOIHAs CETh.

Baxxneiimme nmoHsATHs 1151 6€3HATTOPHBIX TTOTOKOB.

PaBHOMEpHOE IBMKEHUE BOJABI B OTKPBITHIX PyCIIaX.

®opmyisl 11 onpenenenus koddduuuenrta Hlesu.

['mppaBanyecKne 37€MEHTHI ITONIEPEYHOrO CEYEHUS KaHAJIOB.

15  I'mapaBinyecky HaMBBITOJHEHIINE >KUBBIE CEUEHUS KaHAJIOB.

16  OcHOBHBIE 33/1a4d TUPABINYECKOTO pacyeTa KaHaJIoB.

17  HepaBHOMEpPHOE IBMIKEHUE )KUJIKOCTH B OTKPBITHIX PyClIaX.

18  OcHOBHBIE TOHATHUS TEOPUH HEPABHOMEPHOTO ABUKECHUS.

19  Krnaccudukanus OTKPBITBIX PYCel MO YKIOHY.

20 HopwmanbsHas riryOnHa GUKTHUBHBIN pacxoa. Kpurnueckuil yKiIoH.

21  ®opmbl CBOOOJHOM MOBEPXHOCTH MOTOKA B OTKPHITHIX MPU3MAaTHUECKUX PyCllax ¢

E o — 00U AW~
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23
24
25
26
27
28
29
30

31
32

33
34
35
36
37

38
39
40
41

42

43

44
45
46

47
48
49

50
51
52
53
54

MPSIMBIM YKJIOHOM AHa ( 1 > 0)/

®opMbI CBOOOIHOM MOBEPXHOCTH TOTOKA B OTKPBITHIX MPU3MATHYECKUX pyciax C
HysneBbIM (I = () 1 oOpaTHbIM yKJIOHOM aHA (i < ().

OcHOBHBIE TIOHATHS U KJIAacCU(UKAIIUU BOJOCIUBOB.

O61iee ypaBHEHUE BOJIOCIHUBOB.

HenoaroruieHHbI npsMON MPSIMOYTOJIbHBIN BOJIOCIUB C OCTPBIM PEOPOM.
[ToaToniaeHHbIN NPAMON NMPSIMOYTOJIBHBINA BOJIOCIUB C TOHKOM CTEHKOI.

VY4er O0KOBOTO CKaTHsI BOAOCIINBA.

Bogocaus ¢ mupokuM moporom.

BopocnuBbl pakTHUECKOTO TPOQHIIS.

Bunel ruapaBiandeckoro npbikka. CoBepIIeHHbBIN THAPaBINYECKUIl PBIKOK U €T0
CTPYKTYypa.

[TpbikKoBast GYHKIUS U pacueT COMPSIKEHHBIX MTyOHH.

[Torepu sHEPTUHU B THAPABINYECKOM MPBDKKE. BiusHue GakropoB Ha AIHHY
TUAPABINYECKOr0 MPBDKKA.

Hcreuyenne u3-nox 3aTBopoB. Bujsl ucreyenus. Cxartas riryOouHa.

CB00OIHOE HCTEUEHHE U3-TIO/I TUIOCKUX W KPUBOJIMHEHWHBIX 3aTBOPOB
HecBoGoaHoe ricTeuenne u3-1mo 3aTBOpoB. PacueTs! conpspkeHust 0begoB.
CxeMbl U PeKUMBI COTIPsKEHUST ObeOB.

JloHHBIN pexum conpskeHus. [I0BEpXHOCTHBIN PEKUM COIPSIKEHUS C TOTOKOM B
HIDKHEM Obede.

OCHOBBI IBM>KEHUS TPYHTOBBIX BOJI.

Bunsl nBuxkeHus rpyHTOBBIX BOJ. DUIBTpallMOHHBIE CBOWCTBA TPYHTOB.
Ckopoctb punbTpanuu. JInHeHHBINH 3aKOH (QUIBTPAIUH.

Koaddunuent unprpanuu. [lonsrue o MUHUMaIbHOU TTyOHMHE OJ3EMHOTO
0OE3HaNOPHOrO MOTOKA.

[Tputok 6Ge3HANOPHBIX M HAMTOPHBIX BOA K KoJoily. OcoOEHHOCTH TIJIaBHO U PE3KO
M3MEHSIOIIErocs JBUKEHUSI TPYHTOBBIX BO/I.

JuddepenunanbHoe ypaBHEHHE yCTaHOBUBIIETOCS HEPABHOMEPHOT'O IJIaBHO
M3MEHSIOIIErocs JBUKEHUS TPYHTOBBIX BOJ| P JINHEHHOM 3aKOHE (PUIIbTpaLun
Cratuka U AMHaMUKa ra3oB. A’poJuHaAMUYECKHUi KA OUIIUEHT.

. AdparnmoHHbIe pacyeThl 3IaHUN U COOPYKEHUN. DMIOPHI TaBJICHU rasa.

[TnockocTh paBHBIX JIaBIEHUH (HEHTpabHbIE 30HbI) ['paBUTAIMOHHBIN HAMoOp cocyia

3aII0JHEHHOT O Ta30M.

Ypasuenue Jl. bepHyium 1 uaeanbHOro U peaabHOro IOTOKa rasa.
ConpoTtuBieHue TpeHUs 0 JUIMHE JUIs y4acTKa ra3olpoBoja.

Koadduuuent norepu Hanopa Ha Tperue. Popmyisl briaysuyca, llleBenesa,
[udpuncona, Mypuna, AnbTurys.

AdpoaHaAMUYECKHUH pacueT BO3AYXOBOOB.

MecTHbIe cOnTpOoTUBIEHUS. METObI a3pOIMHAMHYECKOT0 pacyeTa BO31yX0BOOB.
IIpuHIUIIBI pacyeTa BO3LyXOPAPEAEITUTEIICH.

VYuer u3MepeHnii mapaMeTpoB BO3yXa IIPH ONPEAECIICHUH NIOTEPh AABICHUS.
Bosgyussie crpyu. B3aumonencTsus CTpyi.



Oo0pa3sen OuileTa K nepBoil pyoe:KkHOl aTTecTAlMU

BUJIET Ne 1 (mepBas arrecraius, 6 cemecTp)

MuHHCTEpCTBO HAYKH U BBICIIETO 0Opa3oBanus PO
I'po3HeHCKHi rocynapcTBEHHBIH HE(PTIHON TEXHUISCKUH YHUBEPCUTET UM. akaa. M./l. MuuHoHIuKoBa
WHCTUTYT 3HEPTEeTHKHI
Kageopa «Tennomexuuxa u cuopagnuxay

Bujer Ne 1

IlepBas pybexHas arrectanus 6 cemecTp

Jucnummmnza:  «I'maporazoarHamMuKar

[TosicnuTe, YTO Takoe JTUHUS MOJHOTO HAMOPA U MbE30METPUUYECKasi JTHHUSA, YTO OYAYT
MIPEICTaBIATh COOON ATH JTUHUM IPU PABHOMEPHOM  JIBHXKEHUU peaibHOM xkuakoctu? Uro
MMOHUMAIOT I1OJ] TEPMHUHOM <GKHBOE CEUEHUE MOTOKA HKUIKOCTUY?

2 | HazoBuTe pexxuMbl IBUKECHUS KUIKOCTU U YKAKUTE UX XapaKTepHbIe OCOOCHHOCTH.
[Tosicaute, uTo Takoe kputTepuii PeliHoibaca, 1 Ha30BUTE (PAKTOPHI, OT KOTOPHIX OH 3aBUCHT.
3 | Ilosicuute, 4TO Takoe KpUTHUECKOE uncio PeliHonbaca?
3aB. kadenpoii «TemnnorexHuka u TUAPaBIUKa» T.b.23upbaes
TECT Nel

[. Tuapoamnammxka - 310 pasaes, B KOTOPOM PaccMaTPUBAIOT:

1. 3axoHBI IBWKEHUS KUJIKOCTH B TPyOax, KaHalaX M MOPUCTHIX TEaX, a TAKKEe BOMIPOCHI
00TEeKaHHUs TEN JKUIKOCTHIO;

2. XKuakocTh, HAXOASNIYIOCS B aOCOTIOTHOM MJIM OTHOCUTEIHHOM IOKOE;

3. PeXHUMBI IBMKEHHS KHUIKOCTH.

4. JIBv>KeHUE TBEPIBIX TEI.

7.1.
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31
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6 Bonipochbl 110 BTOpOii py0eskHoii aTTecTauMu (IIECTON CEMECTp)

Bunel ruppaBiandeckoro npbikka. COBEpIIECHHBIN THAPABINYECKUI PBIKOK U €T0
CTPYKTYpa.

[TpboKKOBas PyHKLHUS U pacyeT CONpPSKEHHBIX ITyOuH.

[Totepu sHEpruu B rujipaBiIMuecKoM NpbbkKe. BiusHue pakTopoB Ha IIHHY
TUIPABIMYECKOT0 IPBDKKA.

HcTeuenune u3-noj 3arBopoB. Buasl ucreuenus. Cxaras riryouHa.

CB0060IHOE HCTEUEHHE U3-TI0J] IFIOCKUX W KPUBOJIIMHEHHBIX 3aTBOPOB
HecBoOoaHoe ncreuenue usz-noj 3aTBopoB. PacueTs! conpsixeHus 0bedos.
CxeMbl U peKUMBI CONPsKEHUs Obe(OoB.

JloHHBIN pexum conpsikeHns. [I0BEpXHOCTHBIN PEKUM CONPSIKEHUS C TOTOKOM B
HUKHEM Obede.

OCHOBBI ABM)KEHUS TPYHTOBBIX BOJ.

Bunp! n1BukeHus rpyHTOBBIX BOJA. OUIBTpallMOHHBIE CBOMCTBA IPYHTOB.
Cxopocts punbTparnuu. JIMHEHHBIN 3aK0H (QUITHTPALIUH.

Koappuument punprpanuu. IloHsTHE 0 MUHUMATBHON TITyOHHE TIOJ3€MHOTO
OE3HAMOPHOTO MOTOKA.
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[Tputok 6e3HamOPHBIX M HAMTOPHBIX BOA K KoJjo1y. OcoOeHHOCTH IIJIaBHO U PE3KO
M3MEHSIOIIET0Cs IBXKEHHS TPYHTOBBIX BOJI.

JuddepennnansHoe ypaBHEHHE YCTaHOBHUBIIETOCS HEPABHOMEPHOTO IJIaBHO
W3MEHSIOIIETOCS JBUKCHUS TPYHTOBBIX BOJ MPH JIMHEHHOM 3aKOHE (PUIBTpanuu
Craruka 1 AMHaMUKa ra3oB. A’poJuHaMUYecKHUil Ko OULIUEHT.

AbspanmoHHbIe pacyeThl 31aHUN U COOPYKEHUN. DMIOPHI 1aBJICHUM raza.
[TnocKOCTh paBHBIX JaBJICHUH (HEUTpaabHbIC 30HBI) ['paBUTAIIMOHHBIN HAOP cocyaa
3aI0JIHEHHOT'O Ta30M.

VYpaBuenue /. bepHymum 1is uaeanbHOro U peajibHOro NOTOKa rasa.
ConpoTuBieHne TPEHUS 110 IMHE ISl y4acTKa ra3onpoBo/a.

Koaddumuent norepu nanopa Ha tpenue. @opmynel brnaysuyca, llleBenena,
ludpuncona, Mypuna, AIbTHIyIIS.

A3poIMHAMUYECKUI pacyeT BO31yXOBOJIOB.

MecTHble conpoTuBiieHUs. MeTo/1bl a3pOJMHAMUYECKOI0 PacyeTa BO31yX0BOI0B.
[IpuHUUMIIBI pacueTa BO3yXOpANpEaCTUTENICH.

VYyer nu3mepeHuil napaMeTpoB BO3yXa IPHU ONPEAEICHUH NOTEPD JaBICHUS.
Bo3ayumnsie crpyu. B3anmoaeinctBus cTpyi.

Oo0pa3sen OusteTa KO BTOPOM Py0esKHOM aTTeCTANMU 10 AUCHUILIHHE

MuHHCTEpCTBO HAyKH U BBICIIET0 0Opa3zoBaHus PO
I'po3HeHCKui rocy1apCTBEHHBIN HEQTSIHON TEeXHUUECKUH YHUBEpCUTET UM. akaa. M.Jl. MusunoHIKkoBa
MHCTUTYT SHEPreTUKU
Kagheopa «Tennomexnuka u cuopasiuxay

Bujer Ne 1

Bropas DV6€)KHa$I arrectanusa 6 ceMecTp

Hucturmmuna:  «['maporazoguHaMuKay

[TosicuuTe, kKakuM 00pa3oM IpPU FMAPABIMYECKUX pacy€Tax ONpPENEsOT PEXUM IBHKEHUS
KHUJIKOCTHU U, ¢ Kakol 1enbro? [loscHuTE, 4TO TaKOe KPUTUUYECKASI CKOPOCTh, OT KaKUX
(akTOpOB OHA 3aBUCHT U Kak €€ onpezaensator? Hanummure u NosSCHUTE aHATUTUYECKHE
3aBUCUMOCTH IIOTEPB HAIIOpPa I10 JUIMHE OT CPEIHEN CKOPOCTH IMOTOKA IIPHU JIAMUHAPHOM U
TypOYyJIEHTHOM PEeKHUMaXx JIBUYKEHUS )KMJIKOCTH.

Hanumre n nosicaure ¢popmyisl Jlapcu-BeiicOaxa u Beiic6axa. [losicHuTe, Kak ONBITHBIM
MyTEM OIPEJEIAI0T BEIMYUHBI KOAPGHUIHMEHTOB A U &. UTO XapakTepu3yroT K03 (HUIIMEHTHI
A ¥ & oT kakux (pakTOpOB B OOIIEM CIIyyae OHU 3aBUCAT U KaK UX ONPENEISIOT Ipu
TMJIPaBIMYECKUX pacyerax?

OO6®bscHuTe, 4TO Takoe A3 u A3/d, Kak HaliTU BeNMYUHY A3 IpU THIPABINYECKUX pacueTax.
Ha3zoBute 00macTi ruipaBiIndeckoro CONpoOTUBICHHS TPYOOIPOBOJOB U OOBACHUTE, KaK
OTIpeIeNIAI0T 001aCTh CONPOTUBIICHUS ITPU THJPABIMYECKUX  pacueTax.

3aB. kadenpoit «TermmoTexHuKa 1 TUIPABINKA» T.b.23upbaer

7.8

TecToBbIe 3a1aHus /151 IPOBEACHUSI BTOPOi py0e:kHOM aTTecTanuu (1IeCTON ceMecTp)

1. Yto Takoe TUIApOJUHAMHYECKUN HATIOp?

a) 9TO CKOPOCTHAsl XapaKTEPUCTHUKA JIBHXKYILENCS )KUJIKOCTH

0) 9TO JaBieHUE, C KOTOPHIM MOTOK KUJIKOCTH HaOeraeT Ha 00TeKaeMoe TN
B) 3TO DHEPreTUYeCcKas XapaKTepUCTHUKA IBUKYILIEHCS KUIKOCTH

T') 9TO XapaKTePUCTHKA HAMPSHKEHUH B IBIKYIIEHCS KUIKOCTH

1) 3TO CUJIa, ¢ KOTOPOU MOTOK KUIKOCTH HaberaeT Ha 00TeKaeMoe TeJo




7.9 Bomnpocsl K 3k3aMeny no aucuuniauHe «'uaporazogunamuka» (6 cemectp)

3agaya o Tpex pesepByapax.

[ToTepu Hanopa B ciay4ae MEPEeMEHHOT0 pacxo/ia Mo JJIMHE TPYObl.

Pacyer c10KHOr0 HE3aMKHYTOTO TPYOOIIPOBOAA.

MaructpanbHbie He(TeTIPOBOIBI.

['unpaBnuueckuil pacyeT TpyOONnpoBoia Npy NapauieIbHOM COeIMHEHUH TPYO.

['upaBnuueckuil pacyeT TpyOONnpoBoia IpU U3MEHEHUH Pacxo/ia BA0Jb IIyTH.

['upaBnuyecKkuil pacyeT HEMETAIMYECKHUX TPYO.

['mapaBIMYECKHi pacyeT pacHpeAeIUTEIbHBIX BOJOIPOBOJHBIX CETEH.

PaBOMKHyTaSI BOOOIIPOBOAHAA CCTh.

KosblieBast BOIONIPOBOIHAS CETb.

Baxneimme nmoHsTust st 0€3HAMOPHBIX TOTOKOB.

PaBHOMepHOC JABHXKCHHC BOJIbI B OTKPBITHIX pYyCliaX.

@opmyuiel Juis onpenenenus Kodhduimenta Illesn.

FI/II[paBJ'H/ILICCKI/Ie QJICMCHTLI ITONICPCYHOI'0 CCUCHH A KaHAJIOB.

FI/II[paBJ'H/ILICCKI/I HaHBBIFO,HHCI;'IHII/Ie JKHUBBIC CCUCHHN A KaHAJIOB.

OcHOBHBIE 3aa41 THAPABIMYCCKOr'o pacucTa KaHaJlOB.

HepaBHOMepHOC JABHXKCHHC )KUIAKOCTHU B OTKPLITBHIX pyCJIaX.

OCHOBHBIE TTOHSTHUSA TCOPHUHU HCPABHOMCPHOI'O ABHMKCHUS.

U (VI U USRI, U RIS |G, (NN U U
Oloo|Alanlaln o=y |u|&w | —

Krnaccudukaius OTKpBITHIX pycel MO YKJIOHY.

o}
S

HopwmanpHast riryouna GuKTHBHBIA pacxo. Kputnueckuii yKIoH.

(\]
[—

®dopmbI CBOOOHON TOBEPXHOCTH TMOTOKA B OTKPBITHIX IPU3MATHUECKUX PyCIiaxX ¢
MPSIMBIM YKJIOHOM fHa (1 > )/

22 | ®opmbl cBOOOIHOM MOBEPXHOCTH IMOTOKA B OTKPHITBHIX MPU3MATUYECKUX pycCiax ¢
HyneBbM (i = 0) 1 oOpaTHbIM yKIOHOM AHa (i < ().

23 | OcHOBHbIE OHATHS U KJIacCU(UKALIMH BOJAOCIHBOB.

24 | OOuiee ypaBHEHHE BOJOCIHBOB.

25 | HenoxaromsieHHbIH NpIMOMl MPSIMOYTOJIbHBIA BOJAOCIHUB C OCTPBIM peOpOM.

26 | IlogToneHHbIN OpAMOM NPSIMOYTOJBHBIN BOJOCIUB C TOHKOM CTEHKOM.

27 | Yuer OOKOBOTrO CKaTHA BOJOCIIHUBA.

28 | BomocnuB ¢ MIUPOKKUM MTOPOTOM.

29 | BomocnuBbl MPaKTUYECKOTO MPOQHIIS.

30 | Bwuasl rugpasandeckoro npbikka. CoBepiIeHHbINH THIPABINYECKUH IPHDKOK U €ro
CTPYKTYypa.

31 | IlpepkkoBas (YHKLHUS U pacyeT CONPSKEHHBIX MITyOHH.

32 | Ilorepu 3HEpruu B rUAPaBINYECKOM NpbDkKe. BiusHue pakropos Ha ATUHY
THJIPaBIMYECKOT0 MPbDKKA.

33 | Wcreuyenue u3z-nox 3atBopoB. Bupl ncreuenus. Cxxatast rinyOuHa.

34 | CBobosHOE UCTeUEHHE U3-TI0J] INIOCKUX W KPUBOJIMHEHHBIX 3aTBOPOB

35 | HecBoboaHoe ucteueHue u3-moj1 3aTBopoB. Pacuersl conpsikeHus: 0beoB.

36 | CxeMbl U peXHMBI conpsikeHus 6beoB.

37 | JIoHHBIN pexuM conpsikeHus. [I0BEpXHOCTHBIN peXuM CONPSIKEHUS C IIOTOKOM B
HIKHEM Obede.

38 | OcCHOBBI IBH>KEHHS TPYHTOBBIX BOJIL.

39 | Buabl 1BUKEHUS TPYHTOBBIX BOJ. PUIBTpallMOHHBIE CBOMCTBA TPYHTOB.

40 | Cxopoctb punbTparnuu. JIMHEHHBIN 3aK0H (HUITBTPAIIHH.

41 | Koapduuuent punbrpanuu. [loHATHE 0 MUHUMANIbHOM NTyOHHE MOA3EMHOTO
0€3HANOPHOTO MOTOKA.

42 | IlpuTox Ge3HANOPHBIX U HATIOPHBIX BOJ K KoJjoaiy. OCOOEHHOCTH TUTaBHO U PE3KO
HU3MCHAIOMICTOCS ABUKCHHUA T'PYHTOBBIX BO.

43 | ubdepeHnmnanbHOe ypaBHEHHE YCTaHOBUBIIETOCS HEPABHOMEPHOTO TIJIABHO




M3MEHSIIOIIETOCs TBUKEHHSI TPYHTOBBIX BOJI IIPU JIMHEWHOM 3aKOHE PHIbTpaLUU

44 | Crartuka U AMHAMHUKA ra3oB. A’poanHaMUYECKH KO3 hUIIMEHT.

45 | . AspannoHHbIE pacyeThl 3JaHUI U COOPYKEHUI. DIIOphl TaBICHUI rasa.

46 | IlmockocTh paBHBIX AaBJICHUH (HEHUTpadbHbIE 30HBI) | paBUTAIMOHHBINA HAIIOP COCY/Ia
3aI0JHEHHOT'0 Ta30M.

47 | VYpaBuenue JI. bepHyiuu s U1€aJIbHOTO M PEaJibHOTO MOTOKA rasa.

48 | ComnpoTHBJIEHHUE TPEHUS 11O JUIMHE JIJIsl y4acTKa ra3onpoBoja.

49 | Koaddumuent norepu Hamopa Ha Tpenue. @opmyiel biaysuyca, [lleBenena,
udpuncona, Mypuna, ATbTIIYIISL.

50 | AspoaumHaMHYECKHIl pacdyeT BO3TyXOBOJOB.

51 | Mectable conpoTuieHus. MeToabl a9pOAMHAMUYECKOT0 pacyeTa BO3yX0OBOIOB.

52 | IlpuHiunel pacyeTa BO3yXOpanpeaeanuTeNei.

53 | VYder u3MepeHuil mapaMeTpoB BO3AyXa IIPU ONPEAEICHUH NTOTEPh AABJICHUS.

54 | Bosaymssle ctpyu. BzaumoneiicTBus cTpyi.

55 | Bugael ruapaBiardeckoro npbikka. COBEpIUICHHBIN TMIPABINYECKUNA MPBIXKOK U €T0
CTPYKTYpa.

56 | IlpepkkoBasi QyHKIMS U pacyeT CONPSDKEHHBIX INTyOuH.

57 | IloTepu 3Hepruu B rUJIPABINYECKOM IIpbLKKe. BiausHue pakTopoB Ha JUIMHY
T'HJIPaBIMYECKOT0 IPbDKKA.

58 | Mcreuenue u3-nox 3atBopoB. Bujbl ucreuenus. Cxkaras riyOuHa.

59 | CBobomHOE MCTEUSHHE U3-TI0]] INIOCKUX W KPUBOJIMHEHHBIX 3aTBOPOB

60 | HecBoboaHoe ucTeueHue u3-1oJ 3aTBopoB. PacueTsl conpsikeHust ObeoB.

61 | CxeMbl U peXHMBI conpsiKeHus: 0beoB.

62 | [loHHbIN pexuM conpspkeHus. II0BepXHOCTHBIN PEKUM CONPSKEHUS ¢ IOTOKOM B
HIKHEM Obede.

63 | OCHOBBI ABHMKEHHS TPYHTOBBIX BOJI.

64 | Buabl 1BKEHUS TPYHTOBBIX BOJ. PUIBTpAllMOHHBIE CBOMCTBA TPYHTOB.

65 | Cxopocts dunpTparui. JInHEeWHbIN 3aKOH (PHIBTPAIIUH.

66 | Koadpduuuent punprpannu. IMoHsarue o MUHUMaIbHOM IITyOUHE MOJI3EMHOTO
0e3HaIoOPHOTO MOTOKA.

67 | IlpuTok Ge3HANOPHBIX U HAIOPHBIX BOJ K KoyoAly. OcoOEHHOCTH MIaBHO U PE3KO
M3MEHSIIOIIErocs JBUKEHHSI TPYHTOBBIX BOJI.

68 | HduddepenunanbHoe ypaBHEHHE YCTaHOBHUBILETOCS HEPABHOMEPHOTO IJIaBHO
M3MEHSIIOIIET0Cs IBUKEHHSI TPYHTOBBIX BOJI IPU JIMHEWHOM 3aKOHE (QHIIbTpALMH

69 | CraTtuka U AMHaMHKa ra3oB. A3poJuMHaMHUYeCKHH KO3 PHULIUEHT.

70 | AspanyoHHBIE pacueThl 3laHUI U COOPYKEHUN. OMIOPHI IAaBJICHUN rasa.

71 | IlmockocThk paBHBIX JaBICHUH (HEHTpaabHbIEe 30HBI) ['paBUTALMOHHBIN HAMOp cocya
3aI0JIHEHHOT'O Ta30M.

72 | VYpaHenue [I. bepHymn Juisi HAEAIBHOIO U PEAJIBHOTO MOTOKA Iasa.

73 | ComnpoTuBieHHE TPEHUS MO JJIMHE /ISl yYaCTKa ra30lpoBoOja.

74 | Koadbdumuent norepu Hanopa Ha TpeHue. Dopmynsl braysuyca, [lleBenera,
udpuncona, Mypuna, AIbTUIYJISL.

75 | Ad’poamMHaMHYECKHMI pacyeT BO3AYyXOBOJOB.

76 | MecTHble conpoTuBiieHUsl. MeTo1bl a3p0IMHAMUYECKOI0 pacueTa BO31yXOBOIOB.

77 | IlpuHuunsl pacyera BO3AYXOPANPEAEIUTEIICH.

78 | Yder u3MepeHul napaMeTpoB BO3/1yXa PH ONPENEICHUHN ITOTEPh TABJICHHUS.

79 | Bospymssle ctpyu. B3aumoneicTBus cTpyi.




OO0pa3zen 3x3aMeHAlIMOHHOT0 OuJieTa (6 cemecTp)

MHUHUCTEPCTBO HAYKHU M BBICIIEro oOpa3zoBaHus PD
I'po3HeHcKuit rocyiapcTBEHHBINH HEQTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MuminoHIKoBa
WHCTUTYT 3HEPreTUKU
Kagheopa «Tennomexnuxa u euopagnuxay

JucuunnuHa I'maporazoguHaMuKa Cemectp - 6
['pynna TIC-21, 30I1-21
BMJIET Ne 1
1. | ®opmbI CBOOOAHON TOBEPXHOCTH IMOTOKA B OTKPBITHIX TPU3MATHYCCKHUX PYCIIaX ¢ MPSIMBIM
yKJIOHOM 1iHa (i > 0)/
2. | Kosdhpuuuent punprpanuu. [loHsATHE 0 MUHMMAIBHOM MTyOHHE MOA3EMHOTO
0E3HANIOPHOTO MOTOKA.
3. | CraTuka u JMHaMHUKa Ta30B. A’pOJMHAMHUYECKUI KO DUIHEHT.

3aB. kadenpoii
«TennorexHuKa U TUAPABINKaY T.5.93upbaes

W

7.3. Texkymmii KOHTPOJIb

7.3.1 Temnl PI'P

I'unpaBnuueckuii pacyeT Hapy>KHOTO OOBbETMHEHHOTO BOAOIIPOBOIa HACEICHHOTO
IIYHKTa ¥ IIPOMBIIUICHHOT'O IPEAIPUATHS

HccnenoBanue BIUSAHUS YKCIUTyaTallMOHHOM TeMIiepatypsl Ha 3anpaBky BC + iBe
3aa4u.

OcHOBHBIE THITBI IIEHTPOOEKHBIX HACOCOB.

bananc paboT B mpoTOYHOM MalmHe.

PaGota nu3smMeHeHus gaBieHus Kak riaBHas 4acTh 3TOTO OanmaHca.




7.4. Onucanue moka3aTelieil U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIIMI Ha Pa3lMYHBIX 3Tamax uX (GOpMHUpPOBAHUS, ONMCAHUE

IIKaJIbl OOCHHUBAHUA.

Tadoauna 7
Ilnanupyemblie pe3yJibTATHI 0CBOEHHUS Kputepun ouennBanus pe3yjbTaToB 00y4eHUsI HaumenoBanue
KOMIEeTEeHIH U OIIEHOYHOTI' 0
MeHee 41 6asi0B 41-60 6an10B 61-80 6an110B 81-100 6an10B cpeacrsa
(Hey10BJIETBOPUTENBHO) | (YI0BJIETBOPUTEILHO) (xopoiuo) (oTJaMYHO)

OIIK-3 Cnocoben ACMOHCTpUPOBATh IPUMCHCHHNEC OCHOBHBIX crmoco0oB MOJIy4UCHU, Hp606p330BaHI/I$I, TPaHCIIOpTa U UCITIOJIb30BaHUA TCIIJIOTHI B
TCIVIOTCXHNYCCKHUX YCTAHOBKAX U CUCTCMaAX.

3HATh: ®parMeHTapHbIe 3HAHUS Henonubie 3nanus CdopmupoBaHHEIe, Cdopmuposannsie | Keiic-3aganus,
HO COZIepKallne CHCTEeMaTHYCCKHUE 3aaHus JUIs
— OCHOBHBIC (PU3HKO-MEXaHHYCCKUE OTJEIbHBIE SHAHHS KOHTPOJIBHO
CBOMCTBA KUJIKOCTH U CHIIBI, IpOOEITbl 3HAHUSA paboThI, TEMBI
JICUCTBYIOINE B )KUJKOCTH CBOMCTBA pedepatos,
JIOKJIAJIOB.

THJIPOCTATUYECKOTO JIABJICHUS,
OCHOBHBIC 3aKOHBI IBU)KCHUS
KHUJIKOCTH;

— oOu1ue 3aKOHbI U YPaBHEHUS CTaTUKU
U IMHAMHKH KUJIKOCTESH BUIBI U
PEKUMBI JIBHIKEHHSI XKUIKOCTH,
OCHOBBI FHI[pO)II/IHaMI/I‘IeCKOﬁ TCOpHUHn
CMa3KH;

— Ha3HA4YeHHE W KIacCUPUKAIIIO
TpyOOMPOBOIOB;

— MCETOAbI THAPABIMYCCKOTO pacucTa u
IPOCKTHUPOBAHUS TPYOOIPOBOIOB;

—  KJIACCHU(HUKAIMIO THAPABIUICCKUX




MallliH THAPOIHEeBMOIepeaay,
001acTH MPUMEHEHHS THIPOIPUBO/IA
Y ITHEBMOTIPUBO/IA;

— METOJIUKY pacueTa u
IPOCKTHUPOBAHUS; THPABIMYECKIX
MaIuH 1 00BEeMHBIX THPOIIEpEIay;

— O0COOEHHOCTH KOHCTPYKLMH U
pacdeTsl Ha O€30TacCHOCTb,
IPOYHOCTH, HAJISKHOCTh H
POM3BOIUTEIFHOCTD PA3IMYHBIX
THJIPABIUNIECKUAX CXEM.

— Y4eTOM OCOOEHHOCTH KOHCTPYKLUH U
YCJIOBHM IPUMEHEHMUS.

yMeThb:

— TMPUMEHATH OOIINE 3aKOHBI U
YpaBHCHUA CTATUKU U JTUHAMHUKN
KHUJIKOCTEH, 3aKOHBI JIBUKCHUS U
paBHOBECHUS KUIKOCTEH;

—  OCYUIICCTBUTH TUIPABINYCCKHIA
pacueT MpoCTOro U CI0KHOTO
TpyOOMPOBOIOB;

—  COCTaBJISTh TUAPOIHEPTETHUECKUN
OalaHC HACOCHOM YCTaHOBKH;

— TMPOBOAMTH PACUEThl HA
0€301macHOCTh, TPOYHOCTb,
HaACKHOCTb U IMTPONU3BOJUTCIIBHOCTD
Pa3INYHBIX THIPABIHUECKUX CXEM C

YacTuuHbIE YMEHMS

Henonnsle ymenus

YMeHust 1oJHbIe,
JIOIyCKaroTCA
HeOOJIbIIINE
OIITHOKH

CdopmupoBaHHbIe

YMeHus




y4eTOM 0COOEHHOCTH KOHCTPYKIIMH U
YCJIOBUM IPUMEHEHUS;

—  KJIaCCH(HKAIHIO
TUIPOITHEBMOIIEpe1ad, 00IacTu
PUMEHEHHS TUAPOIIPUBO/IA U

ITHEBMOIIPUBO/A.
BIIANETE: YacTuyHoe BlIaicHUE Hecucremarnueckoe B YcnemHoe u

A : HaBBIKaMHU IIPUMEHCHHUE HABBIKOB CUCTCMATHUYCCKOM CHUCTCMATHYCCKOC
— METOJaMU HCCIIEI0BAHUS IBUKEHUS HPUMEHCHUH HPUMCHCHHE HABBIKOB

HaBBbIKOB
KUJKOCTH, METOIaMH ABbIKO
JOITY CKaIOTCSl
TUIPABIMYECKOrO pacyera u npo6ebl
IPOEKTUPOBAHUS TPYyOOIIPOBOJOB; 3HAHUH

— 3aKOHaMH COIPOTHUBJICHHS JBHKCHUS
JKUJKOCTH, UCTCUCHHMS JKHIKOCTH
4yepes OTBEPCTHUS U HACaIKH;

—  CYILIECTBYIOIIUMHU THIPABIMYECKUMU
Y THEBMATHYECKUMHU CUCTEMaMHU;

— METOJUKOH pacyera u
MPOSKTUPOBAHHUS, THIPABITHUCCKUAX
MAaIIiH U 00BEMHBIX THApPOTIEpeaaY
MPOBEJICHUE PACUETOB Ha
0e30MacHOCTh, MPOYHOCTb,
HAJIKHOCTh U TPOU3BOIUTENEHOCTD
Pa3IMYHBIX THIPABIMYECKUX CXEM C
y4eTOM 0COOEHHOCTU KOHCTPYKIIUU U
YCJIOBHM PUMEHEHMUS.




8. OcoGeHHOCTH peasM3anny JUCHMILIMHBI VIS HHBAJHUA0B U JIMI C

OrpaHH4Y¢HHBIMH BO3MOKHOCTAMMU 3/10POBbSA

JU1s OCyIIECTBIIEHUS MPOLEAYpP TEKYIIEro KOHTPOJI YCIEBAEMOCTU U IMPOMEXKYTOUYHOM
aTTecTallMd OOY4YaroLIMXCsl CO3/aHbl (OHABI OLIEHOYHBIX CPEACTB, AIANTUPOBAHHbBIC MJIS
MHBAJIWJIOB U JIML C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37J0pOBbSI M IO3BOJISIOLIUE OLEHUTH
JOCTI)KEHUE MMM 3aIVTAHMPOBAHHBIX B OCHOBHOW 00pa30BaTENbHON Mporpamme pe3ysbTaToB
00yuyeHMsI U ypOBEHb COPMHUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBIECHHBIX B 00pa3oBaTeIbHOM
nporpamMe. Popma poBeAEHUs TEKylled arTecTalud Uil CTYAE€HTOB-HHBAJINUJOB
YCTQHABJIMBACTCSI C YYETOM WHAMBUIYAIbHBIX TNCHXO(U3nYecknx ocobeHHocTel (ycTHO,
NUCHbMEHHO Ha Oymare, MUCHbMEHHO Ha KOMITbIOTEpE, B (OpMe TeCcTHpoBaHUS H T.1.). [lpum
TECTUPOBAHUM Ul CIA00BUIALIMX CTYJIEHTOB MCIHOJB3YIOTCS (OHIBI OLEHOYHBIX CPEJICTB C
yKpynHeHHbIM 1mpudrom. Ha »5K3aMeH npuriamaercs CONPOBOXKAAIOLUIMM, KOTOPBIN
o0OecrieunBaeT TEXHUYECKOE COINPOBOXAECHUE CTyneHTy. [Ipm HEoOXoAMMOCTH CTYIEHTY-
MHBAJINUY [PEIOCTABIIAETCS TONOJHUTENBHOE BpeMsl AJis MOATOTOBKU OTBETA Ha AK3aMeHE (MU
3agere). OOyuaromiyecs C OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 370pOBbsS M OOyuaromuecs
UHBAJINABl O0ECIEeUMBAIOTCS IMEYaTHBIMM M 3JEKTPOHHBIMU 00pa3oBaTENbHBIMH pECypcaMu
(mporpammbl, y4yeOHBIE TOCOOMSI JJIsi CaMOCTOSITeNbHOW paboThl W T.A.) B (¢opmax,
aJaNTHPOBAHHBIX K OTPAaHUYECHUSIM UX 370POBbsI U BOCHPUATHS HH(OPMALIUH:

1) JUIsl ATHBAJIUZOB U JIML C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbsSI 10 3PEHHIO:

- AJIS CJenbIX: 3a/JaHus IS BBIIOJIHEHUS HAa CEMHMHApax M IMPaKTUYECKUX 3aHATHAX
opopmisitoTcst penbeHO-ToueyHbIM MIpuGTOM bpaiinsg mimu B BUIE AJIEKTPOHHOTO JOKYMEHTA,
JIOCTYITHOTO C TMOMOIIBI0O KOMIIBIOTEPA CO CHEIUATIN3UPOBAHHBIM IPOrPaMMHBIM 00€CIIEUeHUEM
JUIS CJIETIBIX, TMOO0 3aUUTHIBAIOTCS ACCUCTEHTOM; MUCHbMEHHBIE 3aJJaHUs BBITTOJIHAIOTCS Ha Oymare
penbedHO-TOUeUHbIM HIpudTOM bpallias wiM Ha KOMIBIOTEpE CO CHEeNHUATM3HPOBAHHBIM
IIPOrpaMMHBIM 00€CTIeYeHUEM JIJIS CIIETIBIX JIM00 HaIMKTOBBIBAIOTCS ACCUCTEHTY; O0yUYarOIUMCs
JUIsL BBITIOJIHEHUS 3a/JaHUS TPU HEOOXOJUMOCTH MPEAOCTaBISIETCS KOMIUIEKT MHCbMEHHBIX
NPUHAAIKHOCTEH M Oymara Jjisi mucbMa penbedHo-TouedHbM mpudrom bpaiins, koMmeioTep
CO CHeHATU3UPOBAHHBIM POTPAMMHBIM 00ECTIEYEHUEM JIJISI CIIETIBIX;

- IS cJIa0OBMASIIMX: 00ecTIeynBaeTCsl MHANBUIyalbHOE PaBHOMEPHOE OCBEIICHHE HE
menee 300 urokc, oOydarOmMMCS IS BBITIOJHEHHWS 3aJaHUs TpU  HEOOXOJIMMOCTH
IPEOCTABIISCTCS YBEINYUBAIOLIEE YCTPOWCTBO; BOZMOXKHO TAKXKe MCIIOIB30BaHUE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPONCTB; 3a/laHUs ISl BHIIOJHEHUS 3aaHui 0(pOPMIISIIOTCS YBEIMYEHHBIM
mpudTom;

2) JUIS UHBAJIMOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbS MO CJIYXY:

- A8 TIYXUX M cJa0ocJbIIAIIMX: O0EeCreurBaeTcss Hajludhe 3BYKOYCHIIMBAIOIIEH



anmaparypbl  KOJUIEKTMBHOTO  IIOJb30BAaHUS, INpU  HEOOXOAMMOCTH  OOydaromMMCs
IPEIOCTABIAETCS  3BYKOYCWIMBAIOLIAas — anmapaTypa  HMHIUMBUIYaJbHOTO  IOJb30BaHUS;
IPEJOCTABIIAIOTCS YCIIYTH CYypAOIEPEBOIUHKA;

- IJISl CJENOIVIyXHX JIOIyCKaeTcsl NMPUCYTCTBHE aCCHUCTEHTA, OKAa3bIBAIOILEro YCIYIH
TU(IIOCYpIONIePEBOJUMKA (IOMUMO TPEOOBaHUMH, BBINOIHAEMBIX COOTBETCTBEHHO Ul CIENbIX U
[IIyXHX);

3) JUISL JIMIL C TSDKETBIMU HApyIICHUSMU PEeUH, TIIyXUX, cIabOCHbIIIaNX JeKIHH U
CEeMMHAapBbI, IPOBOIUMBIE B YCTHOH (popMe, IPOBOJATCS B TUCbMEHHOU (opMe;

4) JUIs MHBAJIU/IOB U JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBbS, MMEIOIIHMX
HApYyLIEeHHs ONOPHO-ABUIaTe]IbLHOIO anmnapara:

- Ui JIMI C HapylIEHUSMU OIOPHO-ABUIATEIbHOIO amnmnapara, HapylLeHUsIMU
JIBUTATENIbHBIX (YHKUUH BEpXHMX KOHEYHOCTEH WM OTCYTCTBUEM BEPXHHMX KOHEUHOCTEH:
IUCbMEHHBIE 33/1aHUS BBIIOJIHIIOTCS HAa KOMIBIOTEPE CO ClIENUATU3UPOBAHHBIM IIPOIPAMMHBIM
oOecriedyeHHEeM WM  HAJWKTOBBIBAIOTCS ACCUCTEHTY; BBINOJIHEHHME 3aJaHuil  (TECTOB,
KOHTPOJIBHBIX paboT), MPOBOIMMBIE B MUCbMEHHOH (hopMe, TPOBOAATCS B YCTHOH (hopme myTem

orpoca, 6ecepl ¢ 00yJaroImUMCS.

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE o0ecreuyeHre JUCHUILINHbI

9.1 JIuteparypa

1. KysnenoB B.A. OcHOBBI THIpOTa30/IMHAMUKH [DJIEKTPOHHBINA pecypc]: yueOHoe
nocobue/ Ky3nenos B.A.— DnekTpoH. TekcToBble naHHbIe.— benropon: benropoackuit
rocyapcTBeHHbIN TexHonornueckuit yauusepcutet uM. B.I'. [llyxosa, O5C ACB,
2012.— 108 c.— Pexum pocryna: http://www.iprbookshop.ru/28374.html.— 3bC
«IPRbooks»

2. AungpwxueBckuil A.A. MexaHuKa >KUJKOCTH U ra3a [DIeKTpoHHbIN pecypc]: yueOHoe
nocodue/ AHIPUKUEBCKUI A.A.— DIEKTPOH. TEKCTOBBIEC TaHHbIE.— MUHCK:
Beiumitmas mkona, 2014.— 207 c.— Pexxum noctyna:
http://www.iprbookshop.ru/35498.html.— 3BC «IPRbooks»

3. MexaHuka ®KUAKOCTU U Taza [ DIEKTPOHHBIN pecypc]: MeToIndecKue yKazaHus/ —
OnexTpoH. TekcToBble JanHble.— CI10.: Cankt-IleTepOyprckuit rocysapcTBeHHBIN
aApXUTEKTYpHO-cTpouTenbHbIA yHUBEpCUTET, DBC ACB, 2013.— 31 ¢c.— Pexum
noctyna: http://www.iprbookshop.ru/26873.html.— DBC «IPRbooks»

4. CasunoBckux A.I'. ['unpasnuka [DneKTpoHHEIHN pecypc]: yuedHoe mocodue ans CI10/
Casunonckux A.I'., Kopobeitnukosa 1.1O., HoBukosa J[.A.— D7IeKTpOH. TEKCTOBBIE
nannabie.— Caparos: [IpodoOpa3zoBanue, 2019.— 168 c.— Pexxum nocryna:
http://www.iprbookshop.ru/86069.html.— 3BC «IPRbooks»

5. Kapenun B.C., Typnyes P.A-B., Ucae X.A. 3mMepenne ruipoCcTaTHIECKOTO AaBICHUS
U DKCIIEpUMEHTAIbHOE TATBEpKIeHue 3akoHa [lackains.- Meroa. ykas. k mab. padorte
Wzn. TTHU 2009 r.



6. Hcae X.A. Pemenre TUOBBIX 3a71a4 10 THAPABIMKE (THAPOCTAaTHKA). MeToa peKoM.
W3n. ITHU 2008 T

7. WcaeB X.A. PelieHne TUIIOBBIX 3a/1a4 110 TuApoanHamuke. Meroxa pexom. Uza. ITHU
2007 r.

8. MHcaes X.A., MaromanoBa M.X. I'maponunamuka Kypc nexuuit.- U3a. I'THU 2010 r.

B) IPOrpaMMHO€E 1 KOMMYHHKAIIMOHHOE o0ecrnieyeHue
1. DNEKTPOHHBII KOHCIIEKT JICKIIMNA U 3JICKTPOHHO-00YYaIONIHi KOMIUIEKC TI0 JIUCITUTUINHE
TecThl AJI1 KOMIIBIOTCPHOT'O TCCTUPOBAHUSA CTYACHTOB

r). MWurepHer pecypcni: MHTepHET pecypc - www.gstou.ru 3JIeKTPOHHAs
ouobmoreka DBC «IPRbooksy», «KoHcynbTaHT cTyieHTa»

I'maporazoaunamuka
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http://www.gstou.ru/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMUhfp_zUH8NCR52Uo3EJUEjJ-jVh_34g0&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcXU0b21RREFuMjA5SWdDZ0tYQTdPR1NGeWFIdGtoSENnMGdEcWtTSUZoMXpETHBRd3BBRklSX3JTRFlIVmo0Qm9VeVN0RUpzcm4x&b64e=2&sign=07bc1f337abde3eeac5b10212e50f5a1&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474582928&mc=3.984348238943493
http://borisov.3dn.ru/_ld/0/10_2-Gydravlika-Le.pdf
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMMSiu1KWnki_F2dTsQLMVrKypJ-vihqM9&data=UlNrNmk5WktYejR0eWJFYk1LdmtxdTlKSU1ENno5SmhiWG1hcmRXSXBVeGhsV2VPLXdXVktFSGdvck1iVFQ4VHprbkdyR0RZdV9teHF3NXVvc1NRZ0p2Q0QwUHpqZUZiN29UNkJNT2RNOXc&b64e=2&sign=614f38639aabe9e1f4bda4bff30ceb75&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474592360&mc=4.133931406291106
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Ilpunoscenue
9.2 MeToan4yecKue yKa3aHHus MO0 OCBOCHUIO M CUMILIHHbBI

10. MaTepuaibHO-TeXHHYECKOE o0ecredyeHHue TUCHUIIIMHBI
1 Kitacc ¢ mepcoHalbHBIMM KOMIIBIOTEpAMU JJI IIPOBEACHUS NPAKTUUYECKUX 3aHATUI U
BUPTYaJIbHBIX JJAOOPATOPHBIX PAOOT.

11. lonosiHeHUs1 1 MI3MEHEHUSA B padoyeil mporpaMMe Ha y4eOHbIi roj
JlononHenus u u3MeHeHus B paboune mporpaMMbl BHOCSITCSI €KErOHO Nepe]] HayaloM HOBOTO

yuebHoro rosaa mno ¢opme. M3MeHEeHUS AOIKHBI OQOPMIISATHCS JTOKYMEHTAIBHO M BHOCSTCS BO

BCC YUYTCHHBIC SK3CMILISAPHI.

I'maporazoqunamuka (Hanuuue odopynosanus u TCO)

1.

TunoBoi KOMIIJIEKT y4eOHOro 000pyAOBaHMS: CTEH T THPABIMYECKUI
YHUBEpCAJIbHBIN "DKcriepuMeHTanbHas MexaHuka xuakoctu" 9M¥K-09-14JIP-01
(14 maboparopHbIX paboT)

Tunoo# kommiekT yuedHoro odbopyaosanus: «3mepenue naBneHuid, pacxo0B U
TeMreparyp B cuctemax razocuadxenusi» UCI JIPT-012-12JIP-I1K (12
1a00paTOpHBIX PadoT)

Buptyanbhsbie taboparopHbie paboThl: «JlabopaTtopHsiii kKoMmIuieke [ uapaBiukay;
«"uapomMammHbl ¥ THIAPONIPUBOIEDY; «VIcceoBaHne OTKPBITOTO TOTOKAY;
«['upaBIuvecKoe MOICITMPOBAHUE KOJIBIIEBBIX, TYIMTUKOBBIX, U
KOMOMHHPOBAHHBIX TPYyOOTIPOBOIHBIX CETEH.

ITporpammHeIii TabopatopHbIil KomIuieke "I'napasiuka’ (45 1abopatopHbIX padoT)

Kommuiektsl miiakaroB (pazmep 560x800 mm):

Kommnext nnakaroB «I'unpasnuka u ruaponpusoa» 560x800 mm, 16 mit.
N300paxkeHne HAHECEHO Ha MJIACTHKOBYIO OCHOBY TOJIIIMHOMN 4 MM U pazmepoM 560x800 mm. M306paxenne
o0J1agaeT BOJOCTOMKUMU cBOMcTBaMu. Kak/Iblil IIIakaT MMeeT 3IeMEHThI KPEIUICHHsI K CTEHE.

3J1eKTp0HHI>Ie IJIAKATBI [leMOHCTpaIMOHHBIE KOMIUIEKCH Ha 0a3e MyJIbTUMEINa-IIPOeKTOpa
(KOMIUIEKT JIEKTPOHHBIX Iu1akaToB Ha CD, mynsruMenna-npoexrop BENQ, HOyTOYK, 2kpan 1,5x1,5 m):

I'mapasnuka u rugponpuso (171mT.)

IIpe3enTauuu:

OCHOBEI HpHKHaﬂHOﬁ TUAPABJINKH,

['mapaBnuyeckue MOTepH Mo JUIMHE TPyOOIIPOBOIa;

Hacocwl u THAPOIPHUBOABL

Jlexuu o pasacity THAPAaBINICCKHUEC MAIIUHBI

N[ [|W(IN|—

['uapossieKTpcTaHIKI




Tlpunooicenue

MeToauuecKkue YKa3aHUuA 110 0OCBOCHHUIO JTHCHUIIIMHBI

"I'upporazogunamuka”

1. Meroanueckne yKa3aHusl I O0y4YalOIIMXCH MO IUVIAHNPOBAHUIO M
OpraHu3auuy BpeMeHH, He00X0AMMOro AJIs OCBOCHHs TUCHHUIINHBI.

W3ydenne pekoMeHayeTcs HadaTh C O3HAaKOMJIGHHs C paboueil mporpammoit
IUCLUIUIMHBL, €€ CTPYKTYpOH M COAEp)KaHUEeM pa3zieioB (Moaynei), (oHIOM OLEHOYHBIX
CPEACTB, O3HAKOMHTHCA C Y4eOHO-METOAMYECKUM M HH(POPMALUOHHBIM OOECIeUeHUEM
JUCLIUILINHBL.

Huctummuaa "T'uaporazoguHamuka” cOCTOUT W3 14 CBSI3aHHBIX MEXIYy COOOIO TeM,
o0ecneynBarIUX MOCIe10BaTeIbHOE U3YyUEHNE MaTeprana.

OOyuenne mo aucuuiuimHe "[HaporasoguHamMuka" OCYIIECTBISAETCS B CIEIYIOLINX
dhopmax:

1. AynutopHble 3aHSTHS (JICKIIUH, TPAKTHYCCKHE/CEMIUHAPCKIE 3aHSITHUSA ).

2. CamocrosiTenpHas pa0oTa cTyAeHTa (IOArOTOBKA K JIEKLUSAM, HPAKTHYECKUM/
OPAaKTUYECKUM 3aHATHUSM, TecTam/pedepaTam/IoKinagam/3cce, U UHBIM (opMaM MHUCHbMEHHBIX
paloT, BBIIIOJHEHUE aHATIN3a KEHCOB, UHAUBH Iy abHAsl KOHCYJIbTALUS C [IPENOIaBaTENEM).

3. WNutepakTuBHBIE (HOPMBI MPOBEACHUS 3aHATUN (KOJUIOKBUYM, JIEKIUS-TUCKYCCHS,
IpYyMNIIOBOE pelieHue keiica u 1p.opMsl).

VY4eOHbI MaTepuan CTPYKTYPHUPOBAaH M H3Y4YEHHME JUCUUIUIMHBI IPOU3BOIAUTCS B
TeMaTU4YecKoi mocienoBarenbHocTH. KaxoMy HpakTHyeckoMy/ CEMUHAPCKOMY 3aHATHUIO U
CaMOCTOSITEJIbHOMY M3y4YEHHUIO Marepuaja IMpeAllecTBYeT JIeKUUs [0 JaHHOW TeMe.
OOyuaromyecss CaMOCTOSITENIBHO IPOBOJAT HNPEABApUTENBHYIO IOJIrOTOBKY K 3aHATHIO,
IPUHUMAIOT AKTUBHOE M TBOPUYECKOE Yy4acTue B OOCYXJIEHUM TEOPETUYECKUX BOIPOCOB,
pazbope MpoOJIEMHBIX CHUTyallud W TIOMCKOB MyTeW WX pemeHus. MHorue mnpooieMsl,
U3y4aeMble B Kypce, HOCAT JUCKYCCHOHHBIM XapakTep, YTO IMpPEAIoaracT MHTEPaKTUBHBIN
XapakTep NMPOBEIECHUS 3aHATUN Ha KOHKPETHBIX MPUMEPAX.

Onucanue MOCJIE0BATENBHOCTH JNEeNCTBUM

o0yyJaromerocs:

IIpn u3yueHun Kypca ciieyeT BHUMATEIBHO CIIyIIAaTh U KOHCIIEKTUPOBATh MaTepHuall,
M3JlaraeMblil Ha ayJWTOPHBIX 3aHATUAX. sl ero moHMMaHMsS W KayeCTBEHHOI'O YCBOEHUS
PEKOMEHYETCSI CIEAYIOLIAs MOCIEI0BATEIBHOCTD IEHCTBU:

1. Tlocne okoH4aHMs y4e€OHBIX 3aHATUH AJI 3aKPEIUICHUs] MaTepralia IPOCMOTPETh U
00yMaTh TEKCT JIEKLIUH, MPOCITYIIaHHOW CerojiHs, pa3odpaTrh paccMOTpeHHbIe npumeps! (10
— 15 munyT).

2. IIpy NOArOTOBKE K JIEKIMM CIEAYIOLIEro IHSA IMOBTOPUTh TEKCT IpPENbIayIIen
JIEKLMH, TIOJYMAaTh O TOM, Kakasi MOKeT ObITh crneayromas Tema (10 - 15 MunyT).

3. B Teuenne Henmenu BBHIOpaTh BpeMs A pabOTHI ¢ JUTEpaTypoil B Oubnuoreke (1o

1

qacy).

4. ITpr MOATOTOBKE K HPAKTHYECKOMY/ CEMHUHAPCKOMY 3aHSTHIO IIOBTOPUTH OCHOBHBIC
MOHATHS 10 TEME, W3YyYWUTh NMPUMEpHI. Pelas KOHKPETHYIO CHUTYalWio, - TPEIBAPUTEIHHO
MOHATh, KaKOW TCOPETHUYECKUU MaTepuayl HYKHO HCIOJb30BaTh. HaMeTHTh IUIaH perieHwus,
monpoOoBaTh HA €r0 OCHOBE PEITUTH | - 2 MpakTHYeCKue CUTyaruu (J1a0.paboThl).

2. Meroanyeckne yka3aHusi o padore o0y4almIUXCid BO BpeMsl NPOBeICHHA

JIEKLUIA.

Jlekuuu JaroT OOyYaromMMCS CHUCTEMAaTH3UpPOBAHHBIE 3HAHMA 10 JAMCLUIUIMHE,
KOHIIEHTPUPYIOT HMX BHHMMAaHUHE Ha HaumOojee CIOKHBIX M BaXHBIX Bompocax. Jlekiuu
OOBIYHO HW3JaraloTcs B TPAAUIIMUOHHOM HJIM B HpOGJIeMHOM CTHIIC. I[JIH CTYACHTOB B
OOJIBIIMHCTBE CIIy4aeB B Mpo0seMHOM cTHiie. [Ipo0OieMHBIi CTHIIb TO3BOJISET CTUMYJIMPOBATh
AKTUBHYIO IMO3HABATCJIIbHYIO ACATCIIBHOCTDH o6yqafoumxc;1 U HUX HUHTCPCC K AJHUCHUILIHNHC,



(opMHpPOBATh TBOPUECKOE MBIIIUIEHUE, NMPUOErath K MPOTUBOIOCTABICHUAM U CPAaBHEHUSM,
nenatb O00OOIIEHMs, AaKTMBM3MPOBATh BHHUMAaHHE OOYYAIOUIMXCS IyTeM IOCTAaHOBKH
IPOOJIEMHBIX BOIIPOCOB, MOOIIPATH JUCKYCCHIO.

Bo Bpemsi JIGKIMOHHBIX 3aHATHH PEKOMEHAYETCS BECTH KOHCIEKTHPOBAHUE YYEOHOTO
MaTepuaia, oopaars BHUMaHue Ha (POPMYIMPOBKH U KaTErOPHUHU, PACKPBIBAIOIINE CYTh TOTO
WJIM MHOTO SIBJICHUS, WIH IIPOLIECCOB, BEIBOJBI U TPAKTUYECKUE PEKOMEHAALINH.

KoHcnekt nexnum mydmie MOApa3feNsiTh Ha IyHKTHI, COOMOJas KPacHYIO CTPOKY.
OtoMy B 00ibIION CTeneHU OyIyT CIOCOOCTBOBATH BOIPOCH! IJIaHA JIEKIUH, IPEAJIOKEHHbIE
npenogasatensiM. Crenyer oOpallaTh BHUMAaHME Ha aKLEHTHI, BBIBOJbI, KOTOpBIE J€JacT
IpernojaBaTesb, OTMedas HaubOosiee BaKHbIE MOMEHTHI B JIEKIMOHHOM MaTepHale
3aMeYaHUsIMU
«BAXHO», «XOPOLIO 3allOMHUTH» U T.I. MOXXHO J€JaTh 3TO M C IOMOIUBIO Pa3HOLBETHBIX
MapKepOB WIH pyueK, NOUEPKHUBasi TEPMUHBI U ONPEAEICHUS.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHHi, abOpeBuaryp u
cuMBOJIOB. OJHaKo IpH AajbHEHIIed paboTe C KOHCIEKTOM CHUMBOJIBI JIyYIll€ 3aMEHUTh
OOBIYHBIMH CJIOBaMU JUIsl OBICTPOTO 3pUTEIILHOTO BOCIIPUSTHS TEKCTA.

Paborast Ha/i KOHCIEKTOM JIEKIMKA, HEOOXOIUMO HCIIOJIB30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATypy, KOTOPYIO JONOJHUTEIBHO PEKOMEHI0BAJI MIPENOJABATEb.
HmeHHO Takas cepbe3Has, KpOIOTIWBas paboTa C JIEKIHOHHBIM MaTE€pPHajJOM IO3BOJUT
ri1y0OKO OBJIQIETh TEOPETUUYECKUM MATEPUATIOM.

Temaruka nekuuii gaercsa B paboueil nporpamme JIUCHUIUIMHBIL.

3. Metoanueckue yKa3aHusl o0yuaromumcest no IOATOTOBKE K
NPaKTHYeCKUM/CeMHUHAPCKHUM 3aHATHSIM.

Ha mnpakTuyeckux/CeMHUHAPCKUX 3aHATUSAX MPUBETCTBYETCS AKTMBHOE Y4YacTHE B
00CYX/IeHUM KOHKPETHBIX CUTYaIlUi, CIIOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHUN HAXOIUTh
Haubosee 3((eKTUBHBIE pPELIEHHs MNOCTaBJIEHHBIX IMPOOJIeM, YyMETbh HaXOAWUTh IOJIE3HbIN
JIOTIOJIHUTEIbHBIMATEPHAT 110 TEMATUKE CEMUHAPCKUX 3aHITHH.

CryzneHTy peKOMEHYETCs CaeAyIonasi cCXemMa IOATOTOBKH K CEMHUHAPCKOMY 3aHATHIO:

1. O3HakOMJIEHHE C IIJJaHOM HPaKTUYECKOTO/CEMUHAPCKOrO 3aHATHUS, KOTOPBIH
OTpakaeT COoAEpKaHUETPEJIOKEHHON TEMBI;

2. IIpopaboTaTh KOHCIIEKT JIEKIIHIA,

3. IIpounTaTh OCHOBHYIO U JOTIOJIHUTEIBHYIO JIUTEPATYPY.

B mporuecce moAroToBKM K MPaKkTUYECKUM 3aHITHUSIM, HEOOXOAMMO OoOpaTuTh ocoboe
BHHMaHHE Ha CAMOCTOATEIbHOE N3YUEHHE PEKOMEHI0BaHHOM uTepaTypsl. [Ipu Beell nomHoTe
KOHCIIEKTUPOBAHUA JIEKIIMM B HEH HEBO3MOXKHO H3JIOXKMTh BEChb MaTepual Hu3-3a JIMMUTA
ayauTOpHbIX dYacoB. IloaTomMy camocrosdTenbHas paboTa ¢ ydyeOHMKaMM, Y4EeOHBIMU
MOCOOMSMH, HAyYHOM, CIPaBOYHON JIUTEPATypoil, MaTepuaIaMu MEPUOANYECKUX U3TAHUN U
WntepHera sBisercs Haubosiee HPQPEKTUBHBIM METOJOM TOJIYYEHUS JIOMOJIHUTEIBHBIX
3HAHWW, TO3BOJIAET 3HAYMTENIBHO AaKTUBU3MPOBATh IpOILECC OBIAJEHUS HH(OpMalKeH,
CrocoOCTBYeT OoJiee rIyOOKOMY YCBOSHHIO U3y4aeMOro MaTepuaia, GOpMHUpPYET y CTYJCHTOB
OTHOIIIEHHE KKOHKPETHON mpobiieMe. Bce HOBbIe MOHATHS MO M3y4yaeMOW TeMe HeoOXOAMMO
BBIYYHUTh Hau3yCTh M BHECTH B IJIOCCAPHi{, KOTOPBIH 11eJecoo0pa3HoO BECTH C CaMOro Hayaja
U3Y4YEeHHsI Kypca;

4. OTBETUTH HA BOMPOCHI IJIaHA TPAKTUYECKOT0/CEMHUHAPCKOTO 3aHSATHS;

5. BRIMOJHUTE JJOMAITHEEe 3aJaHue;

6. [IpopaboTaTh TeCTOBBIC 3a/IaHUS U 3a/1a4H;

7. Ilpu 3aTpyqHeHUSX C(HOPMYIHPOBATH BOMPOCHI K MPETOAaBaTEIIIO.

Pesynprar Takoit paboOThl JOKEH MPOSBUTHCS B CIIOCOOHOCTH CTYJEHTa CBOOOIHO
OTBETUTh HAa TEOPETUYECKHE BOMPOCHI MPAKTUKYMa, BBICTYNaTh M y4YacTBOBaTh B
KOJUIGKTUBHOM  OOCY)XKJIEHUH BONPOCOB HM3y4yaeMOW TEMblI, TMPABUJIHHO BBITIOIHATH
MPAaKTUYECKUE 3aJaHUsl W WHBIC 3aJaHus, KOTOphIe HAIOTCA B (POHJE OICHOYHBIX CPENICTB
JUCIATLINHEL




3. Meroauyeckue yKa3aHusi O0y4YAIOIIUMCH MO OPraHU3alMHU CAMOCTOATENbHOM
padoThI.

[lens opranu3anuy caMOCTOSTEIBHOM pabOTHI 1Mo aucuuiuae "I uaporazoquHaMuka’
- 9TO yriayOJieHHe W paclIMpeHue 3HAHWK B 00JaCTH OCHOBHBIX 3aKOHOB MOKOS U JBHIKCHHS
KHUJKOCTU U ra3a; popMHUpOBaHUE HABbIKA U MHTEpECa K CaMOCTOSTEILHOM MO3HABATEIbHOMN
JESITEIBHOCTH.

CaMmocrosTenbHass paboTta OOyYalOIIMXCS SBJISETCS BaKHEUIIUM BHUIOM OCBOCHHUS
COJIEpKaHUsl TUCIUTUIMHBI, TIOATOTOBKU K MPAKTHYECKUM 3aHITHIM U K KOHTPOJILHOU padore.
Croma Xe OTHOCATCS W CaMOCTOSITeNIbHOE YIiyOJeHHOEe U3y4YeHHE TEeM JIMCHUIUIMHBL.
CamocrosrenbHas paboTa MpeacTaBisieT co00i MOCTOSHHO JIEHCTBYIOUIYIO CUCTEMY, OCHOBY
00pa30BaTeNpHOrO Mpollecca M HOCHUT HCCIIEIOBAaTENbCKUIl XapaKTep, YTO IMOCIYXUT B
OyAylieM OCHOBaHHMEM JUIsl HAlUMCAHUS BBIIYCKHOW  KBaJHU(HUKAIMOHHONH  paboTHl,
MPAKTUYECKOT0 MPUMEHEHHMS [OJyUYECHHbBIX 3HAHUN.

Opranu3anys caMOCTOSTENLHOW PadOThl 00YYaIOUIMXCSI OPUEHTHUPYETCSI HAa aKTHBHBIC
METO/Ibl OBJIAJICHUsI 3HAHUSAMU, Pa3BUTHE TBOPUECKUX CIOCOOHOCTEH, Mepexol OT MOTOYHOIO
K WHIUBUAYaJIU3UPOBAHHOMY OOYYEHHMIO, C Y4Y€TOM MOTpeOHOCTEl U BO3MOXKHOCTEH
JIMYHOCTH.

[IpaBunbHas opraHu3aiys caMOCTOSTEIbHBIX YYEOHBIX 3aHIATHM, UX CUCTEMAaTUYHOCTD,
1enecoo0pa3Hoe IIaHUPOBaHKUE pabOUYero BpeMEeHHU MO3BOJSET CTY/IEHTaM pPa3BUBATh YMEHUs
Y HAaBBIKM B YCBOCHUHU U CHCTEMaTH3alMH MPHOOPETAeMBbIX 3HAHUM, 00ECIICUMBATH BBICOKHIA
YpOBEHb  YCIEBAEMOCTH B MEpPUOJ  OOy4YeHHS, TMOJYyYUTh HABBIKM  IOBBIIICHUS
poheCCHOHATFHOTO YPOBHSI.

[ToaroroBka K MPaKkTUYECKOMY 3aHSTHUIO BKIIFOUACT, KpOME MPOPabOTKU KOHCIIEKTa U
Mpe3eHTallMM  JIEKUMH, TOUCK JIUTepaTypbl (II0 PEKOMEHJOBAaHHBIM  CIHCKaM U
CaMOCTOSITENILHO), TTOJITOTOBKY 3arOTOBOK IS BBICTYILJICHHH MO BOMpPOCaM, BBIHOCHMBIM IS
o0CYyXJIeHUsI 10 KOHKpeTHOM Teme. Takue 3aroToBKM MOTYT BKJIIOYaTh LIMTAThl, (aKTHI,
COMOCTABJIICHWE PA3NUYHBIX  TO3UIUH, CcOOCTBeHHble  Mbicnmu. Eciu  mpobiema
3aMHTEpecoBaja 00y4aroulerocsi, OH MOXET MOJArOTOBUTH pedepaT M BBICTYHNUTh C HUM Ha
MPAKTUYECKOM 3aHATHHU. [IpakTHUecKoe3aHsITHe - 3TO, IPEeXkJIe BCEro, AUCKYCCHsl, 00CYKAEeHUE
KOHKpPETHOW CUTyalluH, TO €CTh MPEANOoiaraeT yMeHe BHUMATEJIbHO CIYIIaTh YWIEHOB MaJloi
TpyIIbl W MOJEpaTopa, a TakKe CTaparbCsi BbICKa3aTb CBOE MHEHHE, BBICKA3bIBATH
COOCTBEHHBIE UAEH U NPEJIOKEHHUS, YTOUYHATh M 3aJaBaTh BOINPOCHI KOJIJIEraM IO
00CyKICHUIO.

IIpy mnoarotoBke K KOHTPOJBHOM paboTe oOydwaromuiics JOKEH MOBTOPSTh
MPOUJCHHBIA MaTepuan B CTPOrOM COOTBETCTBHHM C Yy4eOHOW MpOrpaMMoOi, HCHONB3Ys
KOHCIEKT JIEKIUI U JTUTepaTypy, peKOMEHI0BaHHYIO npenojasareneM. [Ipu HeobxoaumocTu
MOKHO O0paTUTHCS 32 KOHCYIbTAIIUEH U METOINYECKOM MOMOIIIBIO K MPEToAaBaTelio.

CamocTosTenbHas paboTa peann3yercs:

— HEIMOCPEICTBEHHO B MPOLECCE ayAUTOPHBIX 3aHATHH - Ha JEKUUSX, MPAKTHUYECKUX
3aHATHUSX;

— B KOHTAaKT€ C MpernojaBaTejIeM BHE PaMOK pacHUCaHUsl - HA KOHCYJbTALMIX IO
y4eOHBIM BOIIPOCaM, B XOJI€ TBOPUYECKUX KOHTAKTOB, MPH JUKBUIAINH 3aJI0JKEHHOCTEH, MpH
BBITIOJIHEHUH UHAUBUAYATbHBIX 3aJaHUH U T.1I.

— B OubnumoTeke, AoMa, Ha Kadeape MpHU BHITIOJHEHHH OO0YYaIOMUMCS YYEOHBIX H
MPaKTUYECKHUX 3a/1ay.

Buast CPC n kputepun oLieHOK
(o 6amnpHO-periTunroBo cucteme [ THTY, CPC onenuBaercs B 15 6anioB)

1. Pedepar

2. Jloxnan

3. DOcce

4. VYwyactue B MEPOIIPUATHIX



Tembl 171 caMOCTOATEIHLHOM PabOTHI MPOIMMCAHBI B paboueil MporpaMMe TUCIUIUIAHEI.
DO PEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYaIOIIMMCS CaMOCTOSITEIBHONW PabOThI
SBIIAETCS DJIEKTpPOHHAs WH(GOPMalMOHHO-00pa3oBaTeabHasi Cpela YHUBEpCUTETa, KOTOpas
obOecrieunBaeT JOCTYNl K y4eOHBIM IUIaHaM, paboduMM MporpamMmaM JUCIHILIUH (MoOIyIei),
MIPAKTHUK, K U3JAHUSIM 3JIEKTPOHHBIX OMOIMOTEUYHBIX CUCTEM.



CocTaBHUTEIb:

JlotieHT Kadeaps
«TermmoTeXHUKa ¥ TUIPABINKAY

COI'VIACOBAHO:

3aB. BeIMycKarouiei kag.
«TemnoTexHuKa u rTuapaBInKa

/ M.X. YmapoBa /

Hupexrop AYMP

/ T.B.93upbaen/

/ M.A. MaromaeBa /




