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1. lean u 3aa49u JUCUUILIMHBI

Ilenbto mpenopaBaHusl AUCUUIUIMHBL "['maporazoquHamuika’ sIBISETCS OCBOCHHME OCHOBHBIX
3aKOHOB TIIOKOSI M JIBW)KEHHUS KMJIKOCTH U ras3a, a TaKXKe METOJ0B HUX IPaKTHYECKOIo
npuMeHeHusd. O3HaKOMJIEHME C TEOPETHUYECKMMH METOJaMH pacdyeTa OCHOBHBIX IapaMeTpOB
JIBYDKEHUS JKUAKOCTH U Tra3a.

3ajgaueill Kypca SBISeTCS M3yYCHHE OCHOBHBIX (PU3UYECKUX CBOWCTB JKUAKOCTH, M3Y4YCHUE
OCHOB KHMHEMAaTWKHM M JAWHAMHUKHU XMJIKOCTH M NPUMEHEHUE TEOPETUYECKOro Marepuaia Ipu
pacueTe pa3InYHbIX TUAPOCUCTEM.

2. MecTo AUCHHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

JucuuninHa OTHOCUTCS K 00s13aTeNIbHOM YacTH U u3y4aercs B 5 u 6 cemectpax. g uzyuenus
Kypca TpeOyercs 3HaHue: Briciieil marematuku, GU3NKU, XUMUH, Guiocoduu, TeOpEeTHUECKON
MEXAHHUKH, COITPOTUBIICHUS] MAaTEPUAJIOB, METPOJIOTUU. B CBOXO ouepenb, TaHHBIN Kypc, TOMUMO
CaMOCTOSITEJIbHOTO 3HAYE€HMs], SIBISETCA IMPEALIECTBYIOMEH AUCUMIUIMHOW JUIsl CIIELMAIbHBIX
KypcoB: TeruioBble JBUTATENN U HArHETAaTeNlu, TelIoBble M aTOMHBIC MIEKTPUYECKUE CTAHLIUM,
TypOuHBI TEIJIOBBIX M AaTOMHBIX 3JIEKTPOCTAaHLUMH, TEXHOJOTrM4YeCKHe HHEPrOHOCUTEIN
npeanpusaThii, CucreMsl ra3ocHabXeHMs, BOJIOCHA0KEHHS U BOJIOOTBE/ICHUS.

3. IlepeyeHbp IUIAHMPYeMBIX Ppe3yJabTATOB OOy4YeHHSI MO JMCHMILIMHE (MOJYJIIO),

COOTHECCHHBIX ¢ HHAUKATOPAMHU JOCTHKCHUA KOMHGTEHHHﬁ.



Kox mo ®10C

I/IH)II/IKaTopLI JOCTHIKCHUSA

[Inanupyemble pe3yabTaThbl 00y4eHHSs 110 AUCHHUILIMHE

(3YB)

Ob6menpodeccnoHalbHbIE

OIIK-3 Cnoco0OeH 1IeMOHCTPUPOBATH
HPUMEHEHHE OCHOBHBIX CIIOCOOOB
HOJTy4YeHUst, TpeoOpa3oBaHus, TPAHCIOPTa
U UCIIOJIb30BAHUS TEIUIOTHI B
TCINIOTCXHUYCCKUX YCTAHOBKAX U
CHCTEMaX.

OIIK-3.1. JleMmoHCTpUpYyeT MOHUMAHKE
OCHOBHBIX 3aKOHOB JIBH)KEHHUS JKUJIKOCTH U
rasa;

OIIK-3.2. IIpumeHseT 3HaHUsI OCHOB
TUAPOTa30AMHAMUKH JIJISl paCUETOB
TEIIOTEXHUYECKUX YCTAHOBOK U CUCTEM.

3HATb:

OCHOBHBIE (PH3UKO-MEXaHUIECKHE CBONCTBA
’KUIKOCTH U CUJIBI, ICHCTBYIOLIHE B )KUIKOCTH
CBOMCTBA TUAPOCTATUYECKOTO IABICHHS, OCHOBHBIC
3aKOHBI JIBIDKCHUS JKUIKOCTH;

00IIMe 3aKOHBI U YPaBHEHHS CTATHKH U TUHAMHUKH
KHUJKOCTEH BUIBI U PEKUMBI IBIKECHHS )KUIKOCTH,
OCHOBBI THIPOTMTHAMUYECKON TEOPHH CMa3KH;
Ha3HAYEHUE U KIacCU(PUKAIIIO TPYOOIIPOBO/IOB;
MCTOJbI THAPABINYCCKOr0 pacdyeTa u
IIPOEKTUPOBAaHUSI TPYOOIIPOBOIOB;
KJIaCCI/I(bI/IKaIII/IIO TUAPABINYCCKUX MalllMH
THIPOIHEBMOTIepeiad, 001acTH MPUMEHEHHS
THAPONPHUBOJA U ITHCBMOIIPHUBO/IA,

METOJIUKY pacueTa ¥ MPOCKTHPOBAHHUS;
rHApaBJINYCCKUX MAIlWH U 00BEMHBIX ruaporepeaay;
0COOEHHOCTH KOHCTPYKIIMH U PacyeThl Ha
0€301acHOCTbh, MPOYHOCTh, HAJIEKHOCTh U
MPOU3BOJAUTCIIBHOCTD PA3JIMYHBIX TUAPABINICCKHUX
CXEM.

yMeTh:

MIPUMCHATH 06HH/I€ 3aKOHBI U YPAaBHCHUA CTaTUKHU U
JMHAMUKY KUAKOCTEH, 3aKOHBI IBXKEHUS 1
PaBHOBECHSI JKUJIKOCTEH;

OCYIICCTBUTH FI/I,Z[paBJ'II/I‘IeCKI/Iﬁ PpacucT NpoCTOTO U
CJIO’KHOTO TPYOOIPOBOIOB;

COCTABJIATH THAPOIHEPTETUUCCKUN OaaHC HACOCHOM




YCTaHOBKH;

MIPOBOANTH pacyeThl Ha 0€30MaCHOCTh, TPOYHOCTH,
HAJEKHOCTb U MIPOU3BOJUTENILHOCTD Pa3IMUHbIX
THJIPaBIMYECKUX CXEM C YUeTOM 0COOEHHOCTH
KOHCTPYKIUU U YCIOBUN IPUMEHEHUS;
KJ1acCU(UKALIMIO THAPOITHEBMOIIEpeiad, 00JIacTH
MPUMEHEHHUS THIPONIPUBO/Ia U ITHEBMOIIPUBO/IA.

BJAaJ1€Th.

METOAAMU UCCIIeI0BaHUS JBIXKEHUS KUIKOCTH,
METOJIaMU THJPABINYECKOTO pacueTa u
IIPOEKTUPOBAHUSI TPYOOIIPOBOJIOB;

3aKOHaMM COIPOTHUBIICHUSI JBUXKEHUS JKUAKOCTH,
UCTEUYEHUS KHUJIKOCTH Yepe3 OTBEPCTHUS U HACAIKHU;
CYLIECTBYIOIIUMH TUAPABINYECKUMU U
[THEBMATUYECKUMHU CHCTEMaMH;

METOJIMKOM pacyeTa u IPOEKTUPOBAHNUS,
I'MJIPAaBIMYECKUX MAIIMH U 00BEMHBIX THIponepeiad
IPOBE/IEHUE PACYETOB Ha 0€30MaCHOCTb, IPOYHOCTH,
HaJE)KHOCTb U ITPOU3BOJUTEIBHOCTD Pa3IMYHbIX
THJIPaBIMYECKHUX CXEM C YUETOM 0COOEHHOCTH
KOHCTPYKIIMU K yCHOBI/Iﬁ IMPUMCHCHUS.




4. O0beM MUCHUILIHHBI U BUJbI y4eOHOH padoThl

Tadoauna 2
Bcero yacos/ CemecTpbl
Bun yueGHoii padoThI 3a4.e/l. 5 | 6 5 | 6
[0101]0) 300 (010]0) 390
KonrakTHas padora (Bcero) 83/2,3 26/0,7 51/1,4 32/1,0 | 16/0,44 | 10/0,3
B tom uuncne:
Jlexuun 33/0,9 14/0,4 17/0,5 16/0,5 8/0,22 6/0,17
[TpakTUyeckue 3aHATHS 17/0,5 4/0,11 17/0,5 4/0,11
CemuHapbl
JlabopaTopHbie pabOThI 33/0,9 8/0,22 17/0,5 16/0,5 4/0,11 | 4/0,11
CamocrosiTe;ibHasi padora (Bcero) | 133/3,7 | 190/5,3 | 57/1,6 76/2,1 | 128/3,5 | 62/1,7
B Tom uuce:
KypcoBas pabora (ImpoeKT) 40/1,1 26/0,7 40/1,1 26/0,7
PacuetHo-rpaduueckne paboTsl
HUTP 9/0,25 | 20/0,55 | 9/0,25 20/0,55
Pedepatbr
Jlokmnassl
ITpesenTaunun
U (unu) opyeue 6udwi
CaMoOCmosmenbHoU pabombi:
[oxrorosxka K 1adoparopHEM 34/09 | 54/1,5 | 16/0,4 | 18/05 | 36/1,0 | 18/0,5
paboram
[ToaroToBKa K MPakKTHYECKUM 16/0.4 | 36/1.0 16/0.4 36/1.0
3aHATHAM
IToaroroBka K 3a4eTy 16/0,4 36/1,0 16/0,4 36/1,0
[ToaroToBka K AK3aMeHY 18/0,5 18/0,5 18/0,5 18/0,5
Buja oruerHocTH 9K3aMEH | OK3aMeH | 3aueT | PK3aMeH | 3aYer | dK3aMeH
O6mas SORTO 1 216 | 216 | 108 | 108 | 108 | 108
TPYA0EMKOCTh
nﬁiuun.ﬂnnm BCETO B 3au. 6 6 3 3 3 3
eMHUIAX




5. Conep:xanue TUCHUIINHBI

5.1.1 Pa3gesbl IUCHUILINHBI |

BUAbI 3aHATHH (5 cemectp)

Taoauna 3.1
Yacsl Yacel Hacwr
Ne HaunmenoBanue pasaesia NpaKTHYEeCKHUX
JIEKIIHOHHBIX | JIA00PaTOPHBIX Bcero yacos
/i JUCUHMIITAHBI — N (ceMMHAPCKHUX)
3aHATHHU 3aHSATHI
O0PO | 30 | OPO | 300 | ODPO | 390 | ODPO | 390
1 OCHvOBHHe dusnueckue 2 5 5 6
CBOICTBA KHUIKOCTH
BsskocTs xuakoctu. CHIIBI 2 1 1 .
2 5 A ' ’ 2 2 2 6
JEHCTBYIONINE HA YKUIKOCTh
3 | Pmapocraruyeckoe NaBiIcHNE 2 2 2 6
2 1 1 4
4 OCHOBHBIE YpaBHEHUS 2 5 2 5
THAPOCTATUKU
Cunel JaBIeHUS Ha TBEpIbIC
5 | MOBEPXHOCTHU. DIMIOPHI 2 2 3 7
JTABJICHUS 2 1 1 4
6 [TpuGopk! mis u3mMepeHus 2 5 9 6
JaBJICHUSL.
3akon Apxumena. [InaBanue
7 | Ten. 'mapocraruueckue 2 2 2 6
MaIlHEL. _ _ 9 1 1 4
OTHOCUTENBHBINA TOKOH
8 skuakoctd. CooO1aroniuecst 3 3 2 8
COCY/JIBI
BCETI'O: 17 8 17 4 17 4 51 16




5.1.2 Paznenbl JUCHMILIMHBI M BHABI 3aHATHIA (6 cemectp)

Tadoauna 3.2
Ne HaumenoBanue pasjieiia Hacwt Hacer rlpal:i;l:{l:clmx
3aHATHHA
0P0O | 30 | O®PO | 30 | OPO | 30 | ODPO | 390

1 OCHOBHbBIC TOHSATHS 1 1
TUAPOAVHAMUKHN.

VYpaBHenue bepnymum s

2 UJeaTbHOU U PeaTbHOU 1 2 3
KUJKOCTH. 2 1 3
Pesxumbl nBroKeHUS

3 JKMIKOCTH U OCHOBBEI 2 9 4
TUAPOIMHAMUYIECKOTO
monoous
I'mppaBnnyeckue [IOTEPHU.

4 MecTHbIE  THAPABIMYECKUE 2 2 4
COINPOTHBIICHUS.

5 ['mapaBnyuyecku TrIagKue U 2 2 9 1 4 3
IEPOXOBATHIC TPYOHI.

6 HcreueHue sXKUIKOCTH Uyepes 1 9 3
OTBEPCTHS M HACATKU
HeycranoBusiieecs

7 IBIDKEHUE KUIKOCTH. 2 2 4
I'mapaBnuyeckuit ynap
OwibTpanus JKUJIKOCTH.

8 3aKOHBI bunbTpanuu 2 2 4
KUJKOCTU B IPYHTaXx. 2 2 4
CraTtuka 1 JUHAMHKA ra3o0B.

9 AspoarHaMKKa MHKEHEPHBIX 2 2 4
ceTel

10 I'uppaBinyeckuii pacyer 1 1
TpyOOIIPOBOJIOB

BCEI'O: | 16 6 16 4 32 | 10




5.2.1 Jlekuuonnble 3ausTus (5 cemectp)

Taoauna 4.1

HaumenoBanme pa3jaena
JTUCIHHUIIINHEI

Conep:xkanue pasaena

2

3

OcHoBHbIE (U3HYECKHE CBOWCTBA
KHUJIKOCTH

[Ipenver ruapaBaukd u rugpoMamud. [Ipumenenue wu
3HAYCHUE THJIPABIUKH B JHEPreTHYECKHX OTpacisix. CHiibl
neiicTByomme Ha KUAKOCTb. OCHOBHBIE —(U3NYECKUE
CBOMCTBA JKUIAKOCTH. I[LIOTHOCTB, YIENBHBI  00BEM,
yAenbHBIA  Bec, Kod(PuimeHT OoOBEMHOTro  CKaTHs
KHUJIKOCTH, KOI(PQUIMEHT TEMIEpPaTypHOro pacIIupeHus,
[ToBepxXHOCTHOE HATSKEHHE.

Bszkocts xunkoctu. Cuisl,
JICHCTBYIOIIME HA )KUIKOCTh

BsaskocTs xuakoctu. HneanbHble W peanbHbIE KHIKOCTH.
HpOTOHOBCKME M HEHBIOTOHOBCKHE KUJKOCTH.
3aBUCHUMOCTb BA3KOCTH OT TEMIIEpaTyphl Ul BOJIbI
KoadduimenTsl  nUHAMUYECKOW W KHHEMAaTHYCCKOM
BA3KOCTH. JluHamuueckuil ko3((UIMEHT BA3KOCTH IS
ra3oB Ipu Temneparypax, orauuHbix oT 0°C. dopmyna
I'pocca. Bs3kocTHO-BecoBass ~ KOHCTaHTa,  (opmyina
IInakeBnya. VYpaBHeHHe KpuBOM TedeHus. Ilnactuunas
BA3KOCTb. BS3KOCTh NIACTUYHOW JKUIKOCTH, ABUXKYLIEHCS
no TpybompoBoxy. [IceBaoniacTH4HbIe >KUIKOCTH.

FI/II[pOCTaTI/I‘leCKOC JaBJICHHUC

I'mapocratnueckoe napieHue. CBONCTBA I'MIPOCTATUHYECKOTO
naBieHusi. OCHOBHbIE ypaBHEHUS! ruapocTaTuku. CBOWCTBO
JIaBJICHUS] B HENOJBM)KHOM JKUIKOCTH. YpaBHeHHE Diinepa
paBHOBECUA KUAKOCTH. HOBerHOCTI/I paBHOI'O JaBJICHHA.
OcHOBHOE YypaBHEHHE TI'MJIpOCTaTUKU. 3akoH Ilackans.
AOGCOIIOTHOE 1 M30BITOYHOE JJABJICHUE, BAKYYM.

OcCHOBHbIE YpaBHEHMS
THIPOCTATUKU

HuddepeHunansupie ypaBHEHHS PaBHOBECHS IKHIKOCTH.
VpaBuenne Ounepa. Cuibl JaBleHUS OSKUJIKOCTH Ha
noBepxHocTh.  Cuia  TUAPOCTATHUECKOTO  JIaBICHHS
JKUJKOCTH Ha TOPU3OHTAIBHYIO IIIOCKYIO TOBEPXHOCTb.

Cuibl JaBJICHUA Ha TBCPAbIC
ITOBCPXHOCTHU. SHI-OpLI JaBJICHHA

Cuiibl AaBieHUS KUAKOCTH HA IUIOCKUE U KPUBOJUHEWUHBIE
creHku. Llentp naBnenus. Teno paBnenust LleHTp TsxecTH.
Cuna naBneHUs XKUAKOCTH Ha IUIOCKYKO MPSMOYTOJIBHYIO
crenky. Cwna maBneHuss Ha JTHO cocyna. Cuia JaBJICHHS
JKUAKocTH B oTBoAe. Cuina JaBlieHHs] JKUJIKOCTH Ha
HAJTUHIPUYECKYIO TOBEpXHOCTh. (CBOMCTBO JaBJICHUS B
HEMOABUKHOM KMAKOCTH. Omiopbl pAaBieHus. IIpaBuna
MOCTPOEHUS SMIOP JJISI Pa3IWYHbIX MOBEpPXHOCTEW. Pacuer
TOHKOCTEHHBIX HUJTUHAPUYECKUX COCY/JIOB,
MOJBEP)KCHHBIX BHYTPEHHEMY JaBJICHUIO.

[Tpubopsr
JaBJICHHUS.

JUIA HN3MCPECHUA

[Tpubopsl  ans  u3MepeHuss  faBieHus.  [Ibesomerp,
mubdepeHIMaNbHbIi ~ MAaHOMETp, PTYTHBIH  MaHOMETpP
BaKyyMMETp M CHOCOOBI pacyeTa AaBIEHHs Ul KaXJI0ro U3
npubopoB. Cxema auddepeHIHaTbHOT0 MaHOMETPA.
MexaHHueCKue MaHOMETPBI.

3akon Apxumena. [InaBanue ten.
I'mppocraTnyeckye MalIHbI

3akon Apxumena. [1naBanue Ten. YcmoBus CTaTHIECKOM
OCTOMYHMBOCTH TUIABAOIIIETO Tena. [ mapaBnudeckuit mpecc,
TUIPABINYECKUH aKKyMYJISITOP U CXeMa UX paboThI.




OTHOCUTENBHBIN TOKOH

Coobmaromumecs: cocyasl. Onpenenenue ypoBHs
KUIKOCTH B cocyze. OnpezeneHne mioTHOCTH
JKUAKOCTH B COOOIIAOIMuUXCs cocynax. OnpenencHue
JIaBJICHNS HAa TIOBEPXHOCTH JKUJIKOCTH B
COO0IAONINXCS COCYIaX.

OTHOCHUTEIBHBIN MMOKOW (PpaBHOBECHE KUJIKOCTH B
JBIDKYIIEMCs cocyzie) PaBHOBecHe ®KUIKOCTH BO
Bpalnaromemcs cocynae. Tpu ciaydas OTHOCUTEIBHOTO
MOKOSI AKHUJKOCTH.

8 | skmmkoctn. CoobIIaroNMecs Kunkocth HAXOAUTCS B paBHOBECUH B PE3EPBYyapeE,
coCyIbl JIBUKYLIEMCS] TOPU30HTAIBHO C HEKOTOPHIM
YCKOPEHHUEM.
KuakocTh HaXOIUTCS B paBHOBECUH B pe3epByape
TOJIBKO TOJ1 JEHCTBUEM CHJIBI TSHKECTH.
Kunkoctb HAXOAUTCSI B paBHOBECHH B
LUJIUHAPUYECKOM pe3epByape, BpaLA0IIEMCs] BOKPYT
BEPTUKAJILHOW OCH C MOCTOSHHOM YIJII0BOM CKOPOCTBHIO
.
5.2.2 JleknimoHHBbIe 3aHATHSA (6 cemectp) Taoauna 4.2
Ne HaumenoBaHue pasjaesa
Coaepixanue pasgena
n/n JUCHUIIIMHBI
1 2 3
Bunbl ABUXKEHUS KUIKOCTH.
OcHOBHBIE MOHSATHUS
1 OcCHOBHBIE TOHITHSI KHHEMATUKHU KUIKOCTH.
TUAPOJUHAMUKH.
[Totok xuakoctu. CpenHsisi CKOPOCTb.
VpaBuenue pacxoma. JuddepeHnumanbHoe ypaBHEHHE
JBUKEHUS U1€aJIbHOM KUJIKOCTH.
VYpaBuenue bepnymm s N N
2 . . VpaBHenue bepHymm sl UMACAaTbHOW M pEATbHOMN
UJI€aNbHON U peanbHOM KUJIKOCTH.
KUJKOCTH.
Koadpdunuent Kopuonuca.
JlaMuHapHBIi ¥ TypOyJNEHTHBIH  PEXKUMBI  JIBHKCHHS
Pexxumbl IBUMKEHUS KUJTKOCTH U
KHUJIKOCTH.
3 | OCHOBBI TUAPOAMHAMHYECKOTO o
Yucno Pelinonsaca.
nonoous
OCHOBBI TEOPHH TUAPOJAUHAMUYECKOTO MTOA00MS.
OO1u11e cBeieHUs O THUAPABIMUYECKUX MOTEPSIX.
Buasl ruapaBandecKux CONPOTUBICHUN W IOTEPh HAIOpA.
OKCIIEpUMEHTAIIBHOE OIPENIEIIEHUE TOTEPD HAIopa.
I'mppaBnnyeckue norepu.
Tpy0ka Ilurto, pacxogomep Bentypu.
4 | MecTHbIE THIpaBIMYECKHE

CONPOTHUBJIICHHUS.

Ilorepu Hamopa B TpyOax. Popmyna. Pacnpenenenue
CKOpPOCTEeH TpH JaMHUHAPHOM W TYpPOYJICHTHOM JBMIKEHUU
OCHOBBI TEOpUHU THIPOAMHAMHUYECKOro mojoous. HamopHoe
nBukeHue B Tpyoax. [lorepu Hanopa B Tpy6ax




I'mpapaBnuyecku riaikue u
IEPOXOBAThIC TPYOHI.

I'uapaBnuuecku  THajKue W LIEPOXOBaThle  TPYOBI.
[IepoxoBaTocTh CTEHOK, A0COIIOTHAS U OTHOCUTEIbHAS.
®opmynel ans ompeneneHus KodpQHUIHMEHTa MOTepb IO
mHe U kKodddumuenta lesn u lapeu, npu paBHOMEPHOM
JBUKCHUH. I'paduxu Hukypanse u Mypuna.
DKclnepuMeHTalbHOE U3yyeHue ko3dduuuenra lapcu.
OcHOBHBIE BHIBI MECTHBIX compoTuBieHui. Koapoumment
MECTHBIX NOTepb. MeCTHbIE IOTEpU Haropa Ipu OOJbIINX
yucnax PeiiHonbraca. Bresamnoe pacummmpenue  TpyOb
(teopema bopma). Jduddyszopsl. Komena. Koadpdbunment
conpoTHBiIeHUs cucteMbl. [ToHaTre 0 cBOOOJHOM Harope

Hcreuenune KuIKOCTH yepes
OTBEPCTHS U HACAJKU

Hcredenue XUIKOCTU 4Yepe3 OTBEPCTHS B TOHKOM CTEHKe.
KoadduumenTs! cxxaTusi, CKOpOCTH, pacxo/a.

Hcredenue yepes Haca Ky pa3IUYHOIO TUIA, KOPOTKUX TPYO
U U3- II0J] 3aTBOPOB.

Hcredenue mpu mOCTOSHHOM Harope.

Hcredyenne npu nepeMEHHOM Harope.

l'unpaBnuueckue CTpyH.

Knaccudukanuss crpyu. 3aToruieHHbIE W HE3aTOIJICHHBIE
cTpyH. JlnHamuueckue CBOMCTBA CTPYH.

HeycranoBuBiieecs 1BHKEHNE
KUAKOCTU. [ 'mapaBnudeckuil yaap

HeycranoBuBLieecs: IBUKEHUE HECKUMAEMOW KUAKOCTH B
KECTKUX TpyOax ¢ y4ETOM MHEPLIMOHHOTO HAIopa.

SIBneHMe ruIpaBIMUECKOTO yaapa.

dopmynna KykoBckoro s mpsAMOro  yaapa.
I'uapaBnuueckuit yaap B Tpyoax.

ITpouecc n3MeHeHNs JAaBICHUS U CKOPOCTU B TPYyOONpOBOE
IIOCJIC MI'HOBCHHOI'O 3aKPLITHUA 3aABUKKHU. FI/II[paBJII/ILIeCKI/If/'I
TapaH.

3

OunbTpanys KUAKOCTU. 3aKOHBI
(GWIBTpauK KUAKOCTH B TPYHTAaX.

OuUIbTPOBAHUE KUJIKOCTH. BUABI IBUKEHHS TPYHTOBBIX BOJ.
Ckopocth ¢unbTpanuu. JIuHeHHBI 3aKOH (QUIBTPALUU.
Koadduument punsrparmn.

QunbTpanys 4Yepe3 OJHOPOIHYIO 3EMISHYH ILIOTHHY.

3aKoH Hapcu. ®unprpanus 4epe3 HEOIHOPOIHBIN
W30TPOIHBINA TPYHT.
[IpocaunBanue BOJbI c MTOBEPXHOCTHU 3EMJIH.
(uHpUIBTpaIHs).

OuibTpanus Bojbl U3 KaHaioB. TypOyneHTHas (uibTpanus
[lonsiTHE 0  MHUHHMANbHOM  TIyOMHE  MOA3EMHOIO
0OE3HaNoOPHOTO MOTOKA.

[Iputok Oe3HAMOPHBIX M HAMOPHBIX BOA K KOJOMIIY.
OC00EHHOCTH TUIABHO M PE3KO M3MEHSIOLIErOCs JIBUKEHUS
TPYHTOBBIX BOJI. HuddepenunanpHoe ypaBHEHUE
YCTaHOBUBIIETOCS HEPABHOMEPHOTO TUTaBHO
M3MEHSIIOIIETOCS JABW)KCHUS TPYHTOBBIX BOJI MPHU JIMHEHHOM
3akoHe GunbTparyu. OunpTparus u3 KaHaJIoOB.

CraTHka ¥ JUHaAaMHUKa ra3os.
AsponnHamMuka WHKEHEPHBIX
ceTen

Cratuka ¥ JWMHaAMUKa Ta30B. AspoarHaMU4eCcKuit
kod(pdurmeHT.  AdpalMOHHBIE  pacdyeThl  3JaHUN  H
COOpYKE€HMI. Omopbl AaBieHUM raza. [1mockocTs paBHBIX
JaBJIeHUN (HEWTpajbHbBIE 30HbI) ['paBUTALIMOHHBIA HaIoOp
COCy/J1a 3aIl0JTHEHHOT'O Ta30M.

Junamuka razoB. YpasHenue [I. bepnyinu st ujieanbHOro
U peaJbHOr0 MOTOKa Tra3a. A’pOoJMHAMUKA HHXKEHEPHBIX
ceTel.




JIBMKeHHE  KHUJAKOCTH B  HAMOPHBIX  TPyOOMpOBOIAX.
Kopotkue  TpyOompoBoABbl ~ MOCTOSIHHOTO  JMaMETpa.
OcHOBHOE pacueTHOE ypaBHEHHE IPOCTOTO TPYyOONpoBOIA.
B3aumopeiictBue ctpyu ¢ TBepAbiMU mperpagaMu. CHIlbl
BO3JICHCTBUS NOTOKAa HAa CTEHKU. (OCHOBHOE pacueTHOE
ypaBHEHHE IPOCTOro TPyOOIpoBoOIa.

l'opusoHTanbHass W BEpTHKAIbHAS BOAOCIYCKHBIE TPYOBI.

OCHOBBI  TEXHHKO-DKOHOMHYECKOT'O  pacueTa  MpOCTBhIX
10 [uapaBauyeckuii pacyer TpyOOTpOBO/IOB. 5
TPYBOIPOBO/IOB Onpenencuue SKOHOMHYECKH HaUBBIFOJHEHILETO AnaMeTpa
TpyOorpoBoaa. CudoHHBIN TPyOOIIPOBO/I.
Pacyer momBomsiero  BCachIBAWOIIETO  TPyOONpOBOIA
IEHTPOOEIKHOTO HAacoca.
Pacuer  pacnpenenuTeNbHBIX — BOJOHANOPHBIX  JIMHUH.
[MocnenoBarenpHOE u napauienbHOe COCZIMHEHNE
TpyOorpoBo0B. CII0KHBIE TPYOOTIPOBO/IBI.
TpyOGorpoBoa ¢ HACOCHOI MoIaYEeH.
Pacuer BcachiBaromiero TpyOOnpoBoaa IIEHTPOOEIKHOTO
Hacoca.
5.3.1 JlaGoparopHble 3aHATHA (5 cemectp)
Tab6auna 5.1
Ne HaumenoBaHnue pa3jaesia
HaunmenoBanue 1a060paTopHbIX padoT
n/n AUCHUTLTAHBI
BJIP. JIabopatopnas pabora 1.1 «/3mepenue
1 | Tuapocrarnxa THJIPOCTATUYECKOTO JABJICHUS U IKCIIEPUMEHTAIBHOE
NOJTBEpXkIeHUE 3aKoHa [Tackasi»
1. BJIP. JlabopaTtopHnas pa6ora 1.1a (bp.)
«Omnpenenenue rTuPOCTATUUECKOTO NaBIEHUS U IIIOTHOCTH
CHITBI THAPOCTATUICCKOTO KHJIKOCTH
2 aBJICHUS Ha TBEpJbIC
A pA 2. BIJIP. JIaboparopHas pabota 1.4 Bp.
MTOBEPXHOCTH.
«OmnpezeneHne CUITbI TaBJICHUS KUIKOCTH Ha TUIOCKYIO
MOBEPXHOCTH)»
BJIP. JlabopaTopHnas pabota 1.2 bp.
3 ITpubops! 11st H3MeEpeHHsT «OrnpeienieHe II0THOCTEW HECMENIUBAIOIIUXCS KU IKOCTEH
JABJICHUS. DIMIOPHI TaBICHUS B COOGIIAIOIINXCS COCY/IAXY
BJIP. JIaGoparopHas pabora 1.3 bp.
3akoH Apxumena. [InaBanue te. . .
4 «'mapasnmueckuii mpecc. OnpeneneHne CKUMAIOIIEH CHITBI
['unpocraTudeckre MarTuHbI
B THJIPaBIMYECKOM MPECCe MO MOKa3aHUI0 MAaHOMETPa
JlabopaTtopnas pabota Nel.5 bp.
PaBHOBecHe JXHUIKOCTH B
5 «OTHOCUTENFHOE PAaBHOBECHE KUAKOCTH BO BPAIIAIOIIIEMCS

ABWIKYIIEMCH COCY/IC

cocyze»




5.4 IlpakTnuyeckue (ceMuHapckue) 3aHsaTus (5 cemectp)

Tadoauna 5.2
Ne HaumenoBanue pa3jaeia
Conep:xanue pasaena
n/n JTUCIUIIINHBI
Koaddurmentsr nuHaMudeckoil 1 KHHEMaTHYECKON
BA3KOCTH. JluHamuueckuii Ko3(OULIUEHT BI3KOCTH IS
ra3oB Ipu Temneparypax, omimdnbix ot 0 °C. ®opmyna
1 Bsskocts xuakocta. CUIIbL, P patypax, PMY
NEHCTBYIOIIUE Ha KHIKOCTD I'pocca. BsizkocTHO-BecoBast KOHCTaHTa, (hopmyna
[TunkeBuya. YpaBHeHue kpuBoi TeueHus. [lmactuunas
BSA3KOCTb.
[ToBepxHocTu paBHOrO AaBieHus. OCHOBHOE ypaBHEHHE
2 | I'mopocratuyeckoe naBieHue runpocTatuku. 3akoH [lackansa. AOcomoTHOE 1 H30BITOYHOE
JIABJICHHUE, BAKYyM.
CBOICTBO J1aBJICHUS B HETIOJIBMXKHOM KUAKOCTH. DTIOPHI
CHIIbI JaBICHHS HA TBEPIBIC nasienus. [IpaBuiia mocTpoeHus SII0p ISl pa3TUYHbBIX
3 [I0BEPXHOCTH. DIIOPHI aBiieHust | HOBEPXHOCTEH. PacueT TOHKOCTEHHBIX IMIMHIPHYECCKUX
COCYZIOB, TMO/IBEPKCHHBIX BHYTPEHHEMY JIaBIICHUIO.
TIpr6OPBI VTS H3MEPEHHSL Cxema nuddepenimanbHOro MaHOMETpa. . MexaHn4ecKue
KuakocTh HaX0IUTCS B paBHOBECHH B pe3epByape,
5 JIBIDKYIIEMCS] TOPU30HTAIBHO ¢ HEKOTOPBIM
YCKOpPEHUEM.
OTHOCHTEILHEIA TOKOM Kunkocth HAXOAUTCSI B pAaBHOBECHU B Pe3epByape
6 sxukocT. Coobiaromuecs TOJIBKO TOJ1 ACHCTBUEM CHUJIBI TSKECTH.
COCYJIbI Kuakocte HaXOIUTCS B PABHOBECUU B
HUJIUHAPUYECKOM PE3epBYape, BPaIA0IIEMCs] BOKPYT
7 BEPTUKAIIBHOW OCH C MOCTOSHHOMN YIII0BOM CKOPOCTHIO
.
5.3.2 JlaGopaTropHble 3aHATHSA (6 cemectp)
Ta6auna 5.3
Ne HaumenoBaHue pasjaesa
HanmenoBanue 1a60paTopHbIX padot
n/n AMCUMUILIMHBI
M2 | Moayas 2 I'mapoauHamuka
1. BJIP. JIaboparopHas pabota 1.2 «Omnpenenenue
OTIBITHBIM ITyTEM cilaraeMbIx ypaBHeHus . bepuymmn» (3
Kunemaruka u MexaHuka CeucHH; 7 CeueHMi)
1 2. BJIP. JIaboparopnas padota 1.9 bp.

JKUJIKOCTH

«OrnpenenenHne 3aBUCUMOCTH MEXy THPAaBINYECKUM
YKJIOHOM U CpEeIHEN CKOPOCTHIO IPU TYpOYIEHTHOM
JBUKEHUH BOJBD»




PexuMer JABHOKCHUSA XKUJIKOCTH U

JlaGoparopnas pabota 1.3
«JKcnepuMeHTaIbHAs WILUTIOCTPAIHS JJAMHHAPHOTO

2 | OCHOBBI THJIPOIMHAMUYECKOTO TypOYJCHTHOTO PEIKUMOB JIBHIKECHHS KUIKOCTH,
no100us OTIpeIeIICHUE 3aKOHOB COMPOTHUBIICHUS U KPUTHIECKOTO
yucna PeitHonbaca»
1. BIJIP. JlaboparopHas pabota 1.4
«M3yueHne ruipaBIMYeCcKUX MOTEPH 110 UINHE
Tunpapinyeckne notepu. LOTePH | rpy6onpososa n B MECTHBIX COPOTHBICHUSX)
3 | Hanopa B TpyOax. MecTHbIE
TUIPaBIMYECKHUE COTIPOTUBIICHUSI. 2. BIJIP. JIaboparopHas pabota 1.8 Bp.
«IIocTpoeHne HAIOPHOM U IBE30METPUYECKOM JIMHUN JIs
TpyOOIPOBOIa COPOTUBIICHUSD)
1. BIJIP. JlaboparopHnas pabota 1.5
«M3ydeHue ucTedeHus JKUAKOCTH Yepe3 MaJlbie OTBEPCTHUS B
TOHKOHM CTEHKE M HACAJIKU IIPU TIOCTOSIHHOM Harope B
10 Hcreuenue xKuaKoCcTH yepes
OTBEPCTHUS ¥ HACAJIKH aTMochepy»
2. BJIP. JIabopatopnas pa6ora 1.10 bp.
«Ornpenenenue K03QpPUIMEHTOB pacxo/ia APOCCETHLHOTO
npubopa (auadparmel) u Bogomepa Benrypu»
BJIP. JTabopaTtopHas pabora 1.6
HeycraHoBuBIeecss — JABHKCHUE
«IKCIEPUMEHTAIILHOE U3YyUYCHHUE MPSIMOTO THPABINYESCKOTO
13 | xxuakocTu.
TuapaBInuecKuii yaap. yJapa B HallOpHOM TPyOOIIPOBOEY.
BJIP. JTabopaTtopHas pabora 1.7
OunbTpanus KUIKOCTH.
14 «M3ydenue GpuiabTpanuy B IECYaHOM IPYHTE HA YCTAHOBKE
Hapcuy»
*BJIP — BupTyanpHas 1abopaTtopHas pabora
5.4. IIpakTnueckme (ceMHUHApCKue) 3aHATHA B O cemecTpe (ne
npeoycmomperul)
6. CamocrosiTejibHasi padoTa CTYAeHTOB MO JAUCHHUILIMHE
6.1 TeMbI A1 CAMOCTOSITEILHOTO H3YYCHHSA
Ne
o/ Tembl 1151 camocTosiTeIbHOT0 M3ydeHus (5 cemectp)
I'mapocTaTudeckue 3aKOHBI JUIS OJKUJIKOCTH, HAXOMISIIEWCS B OTHOCHUTEIBHOM TIOKOE.
1 JubdepeHnnanbaple  ypaBHEHHE TOBEPXHOCTH  PABHOTO  JABJICHUS B JKUIAKOCTH
OTHOCUTENBHBIN TOKOW JKUJIKOCTU HaXOJSIIEHCS B pe3epByape, ABMKYIEMCS 110 HAKIOHHOW
TUTIOCKOCTH C YCKOPEHHEM.
2 | [InaBanwue Ten. 3akoH ApXuMena.




FI/I,Z[pOCTaTI/I‘-IGCKI/Ie MalIuHBI.

HaBHCHI/Ie KHUAKOCTH Ha IIIIOCKHUC CTCHKH. HGHTp JaBJICHH. BHIOpI)I THAPOCTATHUYCCKOI'O

4 JaBJICHUS

5 Junamuueckuii Kod(pPUIMEHT BA3KOCTH JUIsl Ta30B MPH TeMreparypax, oTaudHbix ot 0°C.
®opmyna I'pocca. BsskocTHO-BecoBast KoHCTaHTa, popmyina [lnHkeBrua

6 VYpaBHeHue KpuBou TedyeHud. [lmacthuuHas BA3KOCTh. BS3KOCTh IUIACTUYHOM KHJIKOCTH,
JBUKYyIIeHcs o TpybonpoBoay. [lceBnomiacTuynble >KUIKOCTH.

7 [ToBepxHocTH paBHOro naBieHus. (OCHOBHOE ypaBHEHHME TUApOCTaTUKH. 3akoH [lackais.
AGCo0THOE U M30BITOUYHOE JaBJICHHE, BAKYYM.

8 | Cuna rugpocTaTUuecKoro JAaBIeHUS KUIKOCTH Ha TOPU3OHTAIIBHYIO MJIOCKYIO TOBEPXHOCTb.
Cuna naBineHus )KUIKOCTH B 0TBO/e. Curiia 1aBIeHUS )KUJIKOCTH Ha HWIMHIPUUYECKYIO

9 | noBepxHocTh. PaBHOBecHe KHAKOCTH BO BPAIIAIOIIEMCS COCY/E.

6.2 Tembl 11 CAMOCTOSATEIBHOT0 U3yYEeHUS

Ne

w/n TeMbl 1151 caMOCTOSITEIbHOr0 u3y4yeHusi (6 cemectp)

I'mpapaBnuka razoB. YpaBHEHUE paBHOBECHS Ia30B. YpaBHEHHUE bepHyIUH 71 37€MEHTapHOU

1 | crpyiiku uaeanpHOrO raza. YpaBHeHHE HepaspbiBHOCTU. CKOpOCTh 3ByKa B rase. Mcreuenue
ra3a uepe3 HacaJloK.

2 | MectHble noTepu Hanopa npu 60ibIuX yucnax PeitHomnbaca.

3 [Torepu Hamopa no AnaMHE NMpU TYpOYJIEHTHOM YCTAaHOBUBIIEMCS JIBUJKEHUHU MXUAKOCTU JJIs
KBaJIpaTUUHOM obnactu conportusieHus. @opmyna [le3u.

4 | Mcteuenue uyepe3 HacaJIKM pa3IU4HOro Tuma Mcreyenue npu nepeMeHHOM Harope.

5 @unbTpoBaHue XUAKOCTH. DunbTpanus yepe3 OJAHOPOJHYIO 3€MIISIHYIO IJIOTHHY. 3aKOH
Hapcu. @unprpanus yepe3 HEOJHOPOAHBIN U30TPOITHBIN TPYHT.

6 OKCIEpUMEHTAJIBHOE OIPENIETIEHUE NTOTEPD HAMopa.

Tpyo6xka Iluto, pacxogomep Bentypu.

7 OcHOBHBIE BHJbI MECTHBIX conpoTuBieHHH. KoadduuueHT MmecTHBIX mnorepb. MecTHbIE
NOTepH Haropa npu Oosbmnx yrciaax PeliHonbca.

I'mppaBnuyeckue CTpyu.

8 | Kmaccudukanus crpyu. 3aroruieHHbIe W He3aTOIUIEHHBIE CTpyH. JlMHaMH4YecKue CBOICTBa
CTpYyH.

9 [Ipouiecc M3MEHEHHUs JaBIEHUS U CKOPOCTU B TPYOOIIPOBOJE MOCIE MICHOBEHHOI'O 3aKPBITHUS
3aJBIWKKU. [ mapaBanyeckui Tapas.

10 [Tputox Oe3HANOpPHBIX M HAMOPHBIX BOJA K Kojonalmy. OCOOEHHOCTH IJIaBHO U PE3KO
V3MEHSIOIIErocs JBUKEHUSI TPYHTOBBIX BOJI.

11 HuddepenunansHoe  ypaBHEHUE YCTaHOBUBILIETOCS ~ HEPAaBHOMEPHOTO  IJIABHO
U3MEHSIOMIETOCs  JBIDKEHUS TPYHTOBBIX BOJA IPH JIMHEHHOM 3aKOHE (HIBTPAIUH.
DunbTpanys U3 KaHAJIOB.

12 Junamuka ra3oB. YpaBHenue JI. bepHymnm Uil MaeanbHOrO M peaslbHOrO IOTOKa Trasa.
AdpoarHaMKKa MHKEHEPHBIX CETEN.

['opu3oHTanIbHAs M BEepTUKAIbHAS BOJOCHYCKHbIE TPYyObl. OCHOBBI TEXHUKO-2KOHOMUYECKOTO

13 | pacyera mpocThIx TpyOonpoBojoB. IlocienoBarenbHoe U MapajuleIbHOE COEAMHEHHE

TpyOoIpoBo10B. ClI0KHBIE TPYOOTIPOBOIBI.




IIpumepHoe 3aaanue K PI'P u KypcoBoMY nIpoeKTy

3agaua 1. Onpenenuts MaHOMETpUUYECKOE AaBieHUe Py B BepxHEW 4acTU OJHOTO W3
COOOIIAIONTUXCS  COCY/IOB, HAINOJHEHHBIX BOJOH, TON  JeHCTBHEM CHIIBI P,
MPUJIOKEHHON K TOPIIHIO MpaBoro cocyna (cM. puc.). Ucxonnsie qanusie: P =400 xH,
di1 =250 mm, d2 =400 mm, d3 =150 mm, h = 0,9 m.
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3agaua 2. [ToBOpOTHBIN KJamaH 3aKpbIBACT BHIXOJ U3 OCH30XpaHWIHINA B TPYOy
KBaJIpaTHOro ceueHus (cM. puc.). OnpenenuTs, Kakyroo city T Hy>KHO IPUTIOKUTh K
TPOCY HJsi OTKPBITUS KiamaHa Tpu cleayrommx aaHHeix: h= 0,4 m, H=1,1 M,
o = 30° o6beMHEI Bec 6eH3uHa ps = 700 kI'/M%; MaHOMETpHUECKOe IaBJICHHE TAPOB
OensuHa B pe3epByape Pm = 5 klla

3agaya 3. Ha mnopmenp OJHOTO W3 COOOIIAIOUIMXCS COCYIOB, HANIOJHEHHBIX
Bojoi, neictyer cuna P1 0,70 xH. Kakyroo cuny P2 HYXHO MNpUIIOXKHUTH KO
BTOpPOMY TIOpIIHIO, YTOOBI YpPOBEHb BOABI MOJ HUM OblT h = 0,7 M BbIlIE YPOBHSA
BOJIbI 11O/ 1IepBbIM nopiiHeM? Jluamerp mnepBoro nopuiHa di = 20MM, BToporo dz =
300 mm.

3amaua 4. Ilo cudonHomy TpybOompoBony amuHod 1 =40 M u numamerpom d =
100 MM HyXHO obOecrieunTh pacxop OensuHa Q = 16 n/c. OnpeaenuTh pa3HOCTbH
ypoBHelt H, eciu amuna TpyGompoBona 11 = 20 M, ee BO3BBILICHHE HAJ BEPXHUM
pesepByapoM h = 2 M. Koaddunment conpotusienus cetku Ec = 6, 3aABHKKH &3 =
3. Koadpodumuent comporusnenuss tpeHus A = 0,025. O6beMHBbIi Bec OEH3UHA Pg
750 xI'/m3.

3agaua 5. Bona mopmaercs M3 HMKHErO 3aKpbITOro 0aka B BEPXHMH OTKPBITHIN
0aK Mo BepPTHKAJIBLHOU TpyOe 3a cueT M30BITOYHOTO JaBJICHHUS B HUXKHEM Oake pM =
70 kIla (cm. puc.). Onpenenuts pacxo Boabl Q mpH cienyronmx aanubix: d = 125
MM, 1 = 3,5 m, hi= hz. Kospduumenr comnpoTuBieHus TpeHHS ONPENEIUTH II0
SKBUBAJIEHTHON mepoxoBaTocTd A = 0,2 MM, npeamnonaras Halu4due KBaJpPATHYHON
30HBl compoTuBieHus. Ko3dduuumeHTsl MecTHBIX CONpPOTHBIEHHH: BXojga B
TpyOy EBx =0,5; BeHTWs EBEHT = 4,5; BbIxoja u3 TpyOs! EBbIX = 1,0.



3apava 6. OnpenenuTs 00muUA pacxo BoAbl Q, MOCTYNMMBIIMK TIO CHCTEME TpYyO
nox Hamopom H =4,64 m. Iuametpsr Tpyo di = 150 mm, d2 = d3 = ds = 100 mm.

Jumusaer Tpyo 1p = 120 m; 12 = I3 = Is = 60 M. Bocmnonb3oBarbcsi 3HAYEHUIMHU
PacXO/HBIX XapaKTEPUCTUK Ui HOBBIX BOJOMPOBOAHBIX TpyO: k1 = 61,4 n/c, ko = K3
=ks=110 n/c.

=

d
L feds

3agaua 7. B Oake, umeromiem B nHe oTBepcTue auameTpoM di = 100 MM M B CTEHKe
OTBEpPCTHE, CHA0KCHHOE IWIMHAPUYCCKUM HacagkoM, amamerpoM dz2 = 75 mm;
yCTaHOBWJICS ypOBEHb BOAbI Ha BbicoTe H = 1,8 ™M (cMm. puc.). Onpenenutb, Kakou

pacxox BoabI Q mocTymaer B 0ak, €CiaM IMEHTP OOKOBOTO OTBEPCTHS BO3BBIMIACTCS HAJ
nHoM Oaxa Ha BbicoTy h = 0,4 M.

s

¢ dy

3agaya 8. OrmpenenuTh MOIIHOCTh Ha Bajly LEHTPOOEKHOTO, MOJAIOLIET0 BOAY IO
TpybomnpoBony mmHoN | = 1400 m u auamerpom d = 150 MM, BeIcOTa MMOABEMA BOJIbI

Hr = 10 M, cBoGoaubIit MoTOp heB =15 M. KoadduimeHnt comnpoTHBieHUs TpeHUs
Tpybomnposoja A = 0,025.
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6.3 YueOHO - MeToANYecKOe oOecneyeHHe s BHINOJHEHUS CAMOCTOSITEIbHONH PadoThI
CTYEeHTOB

1.

OcHoBHasi JtuTEpaTypa:

Ky3nenor B.A. OcHOBBI THIpora3oiuHaMUKH [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue/
Ky3nenos B.A.— DiekTpoH. TeKCTOBBIE TaHHbIe.— benropoa: benropoackuit
rocy/1apcTBEHHbIN TexHOoNornueckuid yausepcutet uM. B.I'. [llyxosa, ObC ACB, 2012.—
108 c.— Pexum nocryma: http://www.iprbookshop.ru/28374.html.— DBC «IPRbooks»

AnapmwkueBckuil A.A. MexaHuKa >KUIKOCTH | raza [ DJIeKTpOHHBIM pecypc]: yueOHoe
nocobue/ AHIAPUKUEBCKUN A.A.— DIEKTPOH. TEKCTOBBIC TaHHbIE.— MUHCK:
Boimaiinias mkoia, 2014.— 207 ¢.— Pexxum gocryna:
http://www.iprbookshop.ru/35498.html.— 3BC «IPRbooks»

MexaHuKa )KUJIKOCTH U Ta3a [ DJIEKTPOHHBIA pecypc]: METOANYECKNE YKa3aHUs1/ —
OnekTpoH. TekcToBbie nanHbie.— CI106.: Cankr-IleTepOyprckuii rocy1apcTBEHHBII
ApPXHUTEKTYypHO-CTpouTenbHbIN yHUBEepcuTeT, DbC ACB, 2013.— 31 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/26873 . html.— DBC «IPRbooks»

CapunoBckux A.I'. 'mapaBiuka [ DneKTpoHHBIN pecypc]: yueOHoe mocodue mis CITO/
CapunoBckux A.I'., KopoGeitnukosa 1.10., HoBukosa JI.A.— DneKTpOH. TEKCTOBBIE
nanabsie.— Caparos: [IpodobOpaszoBanue, 2019.— 168 ¢.— Pexxum mocrymna:
http://www.iprbookshop.ru/86069.html.— 5BC «IPRbooks»

Kapenun B.C., Typnyes P.A-B., Hcaes X.A. 3MepeHue ruipocTaTU4E€CKOr0 AABICHUS
U SKCIIEpUMEHTAIIbHOE TIATBEpKAeHUE 3aKkoHa [lackans.- Metoa. ykas. k mab. padote
Nzn. ITHU 2009 r.

Ucaes X.A. Pemienue TUMOBBIX 3aja4 10 THAPABIUKE (THAPOCTAaTUKA). MeTo pekom.
N3n. ITHU 2008 r

Hcaes X.A. Pemienne THIIOBBIX 3a1a4 110 ruapoanHamuke. Meron pexom. M3n. I'THU
2007 r.

Ucaes X.A., Maromanoa M.X. I'mapoaunamuka Kypc nexnuii.- U3n. F[THU 2010 r.

/. OueHOYHBbIE CpeCTBA

7.1 Bonpockl K_nepBoii_py6exHoii_arrecranuu_(5 cemectp)

PeanpHbBIC U HAcaIbHBIE KHUJIKOCTHU, OCHOBHBIC ITOHATHUS U OIIPCACIICHUS.

®dusndeckue CBONCTBA KUAKOCTEH. [IIOTHOCTB, yIeNbHBIN BEC, 00bEM, YACIbHBIA 00bEM.

Cxxumaemoctsb xuakoctd, KoagpuipieHT 00beMHOT0 cKaTHsl, TEMIIEPATYPHOTO PACHIMPEHUS.

VYrpyrocts napoB xujakoctu.. [loBepxnoctHoe HatsbkeHue. @opmyna Jlamnaca.

'unpocratuka. ['mapocraTuueckoe mgaBieHue (CpeaHee, HCTUHHOE). ENUWHUIB H3MEpeHus

JIaBJICHMSL.
[TosicauTe, uTO Takoe abCOIIOTHOE U M30BITOYHOE THAPOCTATHUECKOE JaBJIEHUE U KaKOBA CBS3b
MEXy HUMH?

['mapocraTnueckoe AaBieHne U ero cBorcTBa? OObACHUTE, YTO MOHUMAIOT T0J] TEPMUHAMMU:



«BHEIIHEE [aBJIEHUE» U «BECOBOE JaBieHue»? YUTo Takoe TeXHHYecKas M (Qu3ndeckas
aTMocdepa, B KaKMX €IMHUIIAX BbIPAXKAETCS.

Cuibl 1efCTBYIOIIME HA KUAKOCTh. OCHOBHBIE (PM3NYECKHE CBOWCTBA KUAKOCTH.

OcHoBHOE ypaBHEHME TIMJIpocTaTMKU. Hamumure W MOSCHUTE OCHOBHOE ypaBHEHHUE
runpoctatuku. Chopmynupyiite 3akon Ilackans.

[110THOCTD, yHenbHBIM 00beM, yIenbHBIH Bec, KO3(PPHUIHUEHT 0OBEMHOr0 CXKATUS KHUIKOCTH,
K03 pULKEHT TeMIepaTypHOro pacuupenus, [loBepXxHOCTHOE HaTsHKEHUE.

Bsiskocts kuakocti. WneanbHble U peasibHble KUAKOCTH. HbIOTOHOBCKHME M HEHbIOTOHOBCKHE
AKHUJIKOCTH.

3aBUCUMOCTh BS3KOCTH OT Temmeparypel Uit  BoAsl  Koadduiuentsl ITuHaMHYECKOH U
KMHEMaTU4ECKOM BA3KOCTH.

Junamuueckuii K03 GUIUEHT BA3KOCTH IS Ta30B MPHU TeMIlepaTypax, oTIn4HbIx ot 0°C.
@opmyna I'pocca. BsskocTHO-BecoBas KOHCTaHTa, ¢popmyna [luHkeBHuYa. YpaBHEHUE KpUBOU
TedeHus. [lmacTuuHas BA3KOCTD.

I'mapocratnueckoe naBieHue. CBoHCTBa TUApPOCTaTHUECKOro JaBieHUsl. OCHOBHbBIE YpaBHEHUS
THJIPOCTATUKH.

CBOICTBO /1aBJI€HUS B HETIOABU)KHOM JKUIKOCTH. Y paBHEHHUE Difyiepa paBHOBECHS KHJIKOCTH.
[ToBepxHocTH paBHOro naBieHusi. (OCHOBHOE YpaBHEHHE TruapocTaTHku. 3akoH Ilackais.
AOCOIOTHOE 1 M30BITOYHOE JJaBIICHHUE, BAKYYM.

Juddepenumanpaple ypaBHEHHsS paBHOBeCHS JKUAKOCTH. CHIIBI JaBleHHsS KHIKOCTH Ha
MOBEPXHOCTb.

Cuna rujpocTaTUUECKOro 1aBJIEHUS )KUJIKOCTU Ha TOPU30HTAIIBHYIO IJIOCKYIO IIOBEPXHOCTD.

O0pa3en 0OWJIeTa K nepBoii pyoexHoi arrecranmuu (5 cemectp)

T'PO3HEHCKUI I'OCYJAPCTBEHHBIA HEDGTSIHOU TEXHUYECKUI YHUBEPCUTET
HUHCTHUTYT DHEPTETUKH
KA®EJPA "TEIIJIOTEXHUKA 1 THIPABJIUKA"

Buaer Ne 1

IlepBas DV6C)KH8.$I aTTeCcTanus

Jucummumna: «'HIAPOTASOUHAMMUKA)

1 | OcHOBHOE ypaBHEHHE TMIPOCTATUKU. HanmuimmTe u nmosicHUTe OCHOBHOE YpaBHEHUE
ruapocratuku. Chopmynupyiite 3akon [lackans.

2 | HazoBute HpI/I60pBI AJI1 UBMCPCHUA M30BITOYHOTO THUAPOCTATUYCCKOTO AaBJICHUS U
MOACHUTC NPHUHIUITI UX HeﬁCTBHH, OCHOBHBIC (l)OpMYJ'ILI. HOHCHI/ITC, YTO TaKoC
MbE30METPHUICCKAA BBICOTA?

3 | Ompenenenuie rIyOUHBI OTPYKEHUS TOUKH U €€ TTapaMeTPHI.
I'uapocraTnyeckne mamuusbl. [IpuHImn neicTBrsi OCHOBHBIE (YOPMYIIHI.

3aB. kadenpoit «T u I'» P.A-B. Typnyes

Oo0pa3sen TecTOBOIO 3a1aHUS K NepBoil pyde:kHO#l arTecTanuu (5 cemecTp)

1. Yro Takoe ruapaBiuka?

a) HayKa O JIBM)KEHUU JKUJIKOCTH

0) HayKka O paBHOBECHUH KUIKOCTEH

B) HayKa O B3aUMOJICHCTBUU JKUIKOCTEH

') HAyKa O PAaBHOBECHH U JIBKCHUU KUKOCTEH




7.2 Bonipochl K0 _BTOpOii_pyoe:knoii_arrectamuu_(5 cemectp)

Cuibl JaBieHMS )KUIKOCTH HA IUIOCKUE U KPUBOJUHEHHbIE CTEHKU. L[eHTp naBiieHus.

Hentp Tsxectu. Cuia 1aBiIeHUs KUJIKOCTU Ha TJIOCKYIO MPSIMOYTOJIbHYIO CTEHKY.

Cwita naBnenus Ha JHO cocyna. Cuiia JaBjaeHus )KUJIKOCTU B OTBOJIE.

Cwia naBiieHMsT KUAKOCTH Ha MWIMHIPUYECKYIO MOBEpXHOCTb. (CBOWCTBO [aBlieHUS B
HENOABMKXHOM KUIKOCTH.

Omnropsl gaBneHus. [IpaBuina nocTpoeHus 3M0p s pa3audHbIX TOBEPXHOCTEH.

[TpuGopsr nns u3Mmepenust nasienus. [Ibesomerp, muddepeHIHaNbHBI MaHOMETP, PTYTHBIN
MaHOMETpP BaKyyMMETpP H CIIOCOObI pacueTa JaBlIeHus AJi KaKI0ro U3 MpruoopoB.
Chopmynupyiite 3akoH Apxumena. [lmaBanue Ten. YcClIoBHS CTAaTUYECKOH OCTOMYHMBOCTH
IUIABAIOIIETO Tea.

Uto Ha3bIBaIOT MOBEPXHOCTSMU PABHOTO JaBICHUS?

UTo Ha3BIBAIOT OTHOCUTEIBLHBIM TOKOEM  KHUJIKOCTU?

Uem oTnauyaeTcsi 1Mo Ha3HAYEHHIO TbE30METP OT PTYTHOIO MaHoMeTpa?

['unpaBnuyeckuil mpecc, TUAPABIWYECKUN aKKyMyJIsTOp U CXeMa HUX pabOThl.OCHOBHbBIE
bopMyIBL.

CooOmaromuecs cocyasl. OnpeneneHue ypoBHs )KUIKOCTH B COCY/IE.

Omnpenenenue MIOTHOCTH KUIKOCTH B cooOmaromuxcs cocynax. OmnpeneneHue AaBleHUs Ha
MOBEPXHOCTHU KHUIKOCTH B COOOIIAIONIUXCS COCYyAaxX.

OTHOCUTENBHBIN MOKOW (PaBHOBECHE KUJIKOCTH B JIBIXKYIIIEMCSI COCY/IE).

PaBHOBecHE )KMJIKOCTH BO BPAIIAIOIIEMCS COCYE.

Tpu ciydass OTHOCHUTENBHOTO TOKOS JKUIKOCTU. JKHUIKOCTh HAaXOAWTCSI B PaBHOBECHH B
pe3epByape, IBIXKYIIEMCS TOPU30HTAIIBHO C HEKOTOPBIM YCKOPEHHUEM

Kunkocth HAXOAUTCS B pABHOBECUU B PE3EPBYape TOIBKO MO JEHCTBUEM CUJIBI TSHKECTH.

Kuakocte HaXOUTCS B PABHOBECUU B LIMUIMHAPUYECKOM PE3EPBYape, BpallaroeMcs
BOKPYT BEPTUKAJIBHOW OCH C IIOCTOSHHOM YIJIOBOW CKOPOCTBIO @ .

PacueT TOHKOCTEHHBIX UMIUHIAPUUECKUX COCYJIOB, TOJBEPKEHHBIX BHYTPEHHEMY
JIaBJICHUIO.

Cxema quddepeHnnaibHOro MaHOMETPA.
MexaHnyeckne MaHOMETPBI.
Teno nasnenus. Llentp naBnenus. CTaTUU4ECKOE COCTOSIHUE CIIOLIHON CPEJIBL.

[To xakoit dopmyne ompeaensercs Cuia JaBJICHUS >XUIKOCTH Ha TUIOCKHWE TOPHU30OHTAIbHBIC
TJIOMIAIKH ?

UTo Ha3bIBAIOT TEJIOM JIaBJICHUS, ICHTPOM JABJICHUS?

[To xakoit Qopmyne ompenensercss Cuwia JaBICHHUS >KUJIKOCTHU HAa  KPUBOJIHMHEHHYIO
MOBEPXHOCTH?

O0pasen 0OnJIeTa Ko BTOPOii py0eskHOM aTTecTamum (5 cemectp)

I'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKWIA YHUBEPCUTET
HHCTUTYT DHEPI'ETUKH
KADEIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Buaer Ne 1

Bropas pyOexnas arrecrauus (5 ceMmectp)




Jucuumumna: «ITHIPOTASOJAUHAMMUKA

1 | OcHOBHOE ypaBHEHME I'MAPOCTaTUKU. Hanuimre 1 NosCHUTE OCHOBHOE ypaBHEHUE
runpoctatuku. Chopmynupyiite 3axoHn [ackans.

2 | HazoBuTe npuOOpsI 11 U3MEPEHUS U30BITOUHOTO THAPOCTATUYECKOTO JTaBJICHUS U
MOSICHUTE MIPUHIIMII UX JIeHCTBUS, OCHOBHBIE (hopMyiibl. [losicHuTe, 4TO Takoe
MbEe30MEeTpUYEeCcKas BbIicoTa?

3 | Onpenenenue riayOMHBI MOTPY)KEHUSI TOUKH U €€ TapaMeTpBl.
I'mapocTtatnyeckue MamuHbl. [IpuHINT NelicTBHS OCHOBHBIE (POPMYJIBIL.

3aB. kadeapoit «T u I'» P.A-B. Typnyes

O0pa3sen TecTOBOro 3aaHusl KO BTOPO# py0eskHoH aTTecTtanuu (5 cemecTp)

TECT Nel

|. Cuabl, aeiicTBylomme Ha OrpaHHYeHHbIH 00beM KHIKOCTH, B TMIPaBJHKe NPUHATO
JAeJUTh HAa:

1. ITpsimMbIe 1 OOpaTHBIC;

2. BHemrHue 1 Hapy>KHbIC;

3. BHyTpeHHuUe U BHEIIHUE;

4. HopmanbHbI€ U IEPIICHIUKYIISIPHBIC;

5. KacarenbHble 1 HapyXHbIE.

7.3 Bonpockl K_3a4eTy no aucuuininHe «Cmapora3zoinHaMHuKa
(5 cemectp)

PeanbHble 1 neanbHbIE )KUIKOCTH, OCHOBHBIE IIOHATUS U ONIPECIICHHUS.

dusndeckue cBoKCTBa )XUIKOCTeH. [IITOTHOCTD, yIenbHBIN BEC, 00beM, yACIbHBIA 00BEM.
CxumaeMocTh XuaKoctd, Ko duipenT 00beMHOro cxaTusi, TEMIEpaTypHOTo paclIupeHus..
Yrpyrocts napoB *KUJIKOCTH.

Ha3zoBute pexuMbl IBUKEHUS )KUJKOCTH M YKaXKUTE UX XapaKTepHble 0COOEHHOCTH.
[Tosicuute, uto Takoe kputepuid Pelinonb/ca, 1 Ha30BUTE PaKTOPBI, OT KOTOPHIX OH 3aBUCHT.
IToBepxHocTHOE HaTskeHue. Dopmyiia Jlartaca.

I'mnpocraTtuka. I'mapocrarnyeckoe naBieHue (cpeaHee, HCTUHHOE). EnnnuIel nusmepenus
JIaBJICHUS.

[Tosicuute, 4TO Takoe aOCOTIOTHOE U U30BITOUHOE TUAPOCTATUYECKOE JABICHHUE U KaKOBA CBA3b
MeX]1y HUMH?

I'mapocratnyeckoe naBieHue u ero cBoictBa? OOBICHUTE, YTO MOHUMAIOT IO TEPMUHAMHU:
«BHEIIIHEE J1aBJIEHUE)» U «BECOBOE JaBieHue»? UTo Takoe TeXHUYecKas U pu3ndeckas
aTMocdepa, B KaKHX €IMHUIIAX BBIPAXKAETCS.

OcHOBHOE ypaBHEHUE TUAPOCTAaTUKU. HanuimmTe v nNosicHUTE OCHOBHOE YpaBHEHHE
runpoctatuku. Chopmynupyiite 3axoH [lackans.

Omnpenenenue riryOUHBI IOTPYKEHUS TOYKU U €€ mapameTpsl. [ uapocraTHueckre MalliHbl.
[TpuHIMn neicTBUS OCHOBHBIE (HOPMYIIBI.

Kakue npubops! asiss u3Mepenus naBieHus Bam u3BecTHBI?

YeM oTianyaercs MO HA3HAYEHMIO MBE30OMETP OT PTYTHOIO MaHOMeETpa?

YTO Ha3BIBAIOT OTHOCUTEIBHBIM IIOKOEM  KUJIKOCTH?

Cunel faBieHUs KUAKOCTH HA TUIOCKUE U KPUBOJIMHEWHBIE CTeHKU. L[eHTp naBneHus.

IenTp TsxecTr. Cuia 1aBIE€HUS )KUIKOCTU Ha IJIOCKYIO MPSIMOYTOJIBHYIO CTEHKY.

Cuna naBnenus Ha 1HO cocyna. Cuiia AaBJIeHUs KUIKOCTH B OTBOJE.




Cuna naBneHus )KMJIKOCTH HAa HUIMHIPUYECKYIO TOBEpXHOCTh. CBOMCTBO JaBJIEHHUS B
HEMOJIBUYKHOU KHUIKOCTH.

Omropsl naBieHus. [IpaBuna mocTpoeHust SMI0p A pa3IndHbIX TOBEPXHOCTEH.

[TpubGops! nst usmepenus napnenus. [IbezomeTp, mudpepeHnranIbHbBI MAHOMETD, PTYTHBIN
MaHOMETpP BaKyyMMETp U CIIOCOOBI pacueTa JaBICHUS s KaX10T0 U3 IpUuOOpOB.
Chopmynupyiite 3akoH Apxumena. [lmaBanue Ten. YCIIOBHsI CTaTHUECKOW OCTOMYMBOCTH
IUIaBAIOIIETO Tea.

UTo Ha3bIBAIOT MOBEPXHOCTAMHU PABHOTO JaBJICHUSA?

UTo Ha3bIBalOT OTHOCUTEIBHBIM ITIOKOEM KHJIKOCTH?

YeM oTiauyaercs MO HA3HAYEHHIO MbE30METP OT PTYTHOrO MaHOMeTpa?

['mapaBiarueckuii mpecc, rTuAPaBINYECKHA aKKYMYJISITOP U cXeéMa UX paboThl.OCHOBHBIE
bopMyIIBI.

Coobmaromuecs cocyasl. OnpeneneHne ypoBHS )KUIKOCTH B COCY/IE.

Omnpenenenue MIOTHOCTH KHUAKOCTH B coodmaroniuxces cocyaax. Onpezenenye AaBleHUs Ha
MOBEPXHOCTH JKUAKOCTH B COOOIIAIOIINXCS COCYIaX.

OTHOCUTEIBHBIN TOKOW (paBHOBECHE KUAKOCTU B JBUKYIIEMCS COCYIE).

PaBHOBecHE )KMJIKOCTH BO BPAIAIOIIEMCS COCY/E.

Tpu ciydast OTHOCUTEIBHOTO MOKOS KUAKOCTU. JKUAKOCTh HAXOAUTCS B PABHOBECHH B
pe3epByape, IBUKYILEMCS TOPU30HTAIBHO C HEKOTOPBIM YCKOPEHUEM

XKuakocTh HaXOUTCS B pABHOBECHH B pe3epByape TOJIbKO MO/ IeHCTBUEM CHIIbI TSHXKECTH.
KuakocTh HaXOUTCS B paBHOBECUH B LIMJIMHAPUYECKOM PE3EPBYyape, BpaIIatoIIeMCs BOKPYT
BEPTUKAJIBHON OCH C TIOCTOSIHHOW YTIJTOBOM CKOPOCThIO @,

Pacuer TOHKOCTEHHBIX UMIMHAPUYECKUX COCYIOB, IOJIBEP)KEHHBIX BHYTPEHHEMY
JABJICHHUIO.

Cxema nuddepeHnnarb-HOT0 MaHOMETPA.

MexaHn4yeckue MaHOMETPHI.

Teno naenenus. Llentp naBnenus. CTaTMuecKoe COCTOSHUE CIUIOLIHON CPEIb.

[To kakoii (opmylie onpenenseTcss cuia JaBlIeHUs >KUIKOCTH Ha IUIOCKHUE TOPU3OHTAIbHBIC
TJIOMIAIKH ?

UTo Ha3bIBAIOT TEJIOM JIaBJICHUS, LIGHTPOM JaBIICHUS?

[To kakoit opmyne ompexpernsieTcss cuiaa AABICHUS KUAKOCTH Ha KPUBOJIHMHEHHYIO
MMOBEPXHOCTH?

Oopa3sen 0uiierTa K 3a4ery (5 cemectp)

T'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKHUIA YHUBEPCUTET
HHCTUTYT DHEPI'ETHKU
KADEIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Buaer Ne 1

3auem

Jucummumna: «I'HAPOTIASOJUHAMMUKA)

1 | OcHOBHOE ypaBHEHHE TMIPOCTATUKU. HanmuimmTe u nmosicHUTe OCHOBHOE YpaBHEHHUE
ruapocratuku. Chopmynupyiite 3akon [lackans.

2 OHpe,Z[CJ'ICHI/IC IIJIOTHOCTH X KHUAKOCTHU B COO6H.[E[IOH_[I/IXC$I cocynax. OHpe)lCJICHI/IC JaBJICHHUA
Ha MOBCPXHOCTH KUIAKOCTU B COO6H_[3.IOH_[I/IXCH cocynax.

3 | KuakocTh HaXOIUTCS B paBHOBECUH B LIMJIMHAPUYECKOM pe3epByape, BpallaroieMcs
BOKPYT BEPTUKAIBHON OCH C TOCTOSIHHOM yIIIOBOW CKOPOCThIO @,

3aB. kadeapoit «T u I'» P.A-B. TypnyeB




7.4 Bompochbl K epBoii pvoexuoii arrecranum (6 cemect

1. OcHoBbl ruapoaMHamMHMKH. ['MIpocTaTMdecKHe JIEMEHTHI MOTOKA (CMOYEHHBIH HEpUMETp,
HAIlOPHOE JBMKEHHE, THIPABINYECKUHN PauycC).

2. Buas! nBuxeHus xKuIkoctu. OCHOBHbIE MTOHATUS KHHEMATUKU KUJKOCTH.

3. ITotok xuakoctu. CpenHsisi CKOpOCTh. YpaBHeHHE pacxoza. JduddepennuansHoe ypaBHeHUE
JBYDKEHUS MJIealIbHOU kuaKocTu. [ToHsTHE yaenbHON SHEpPruu.

4. CxeMa JIBM)KEHUS KUIKOCTH. DJIeMEHTapHas cTpyika. JInHus Toka.

VYcraHoBUBILEECS M HEYCTAaHOBMBIIEECA JBM)KEHUE >KUIAKOCTU. CpenHsAs CKOpOCTh IOTOKA.
Pacxon xkunkoctu. YpaBHeHHE pacxo1a sl 3JIEMEHTAPHOM CTPYUKH, TOTOKA.

VYpaBHEHHE HEPA3PBIBHOCTH.

5. BeiBon ypaBHeHus bepnymiu. YpaBHeHue bepHymu ais 3JeMEHTapHON CTPYHKU pealbHOM
JKUJIKOCTHU. ['€OMETpUYECKHl 1 HEPTeTUYECKUI CMBICI cllaraeMbiX ypaBHeHus /1. bepuymium.

6. Kak Ha3piBaeTcsi kod(ddummeHT o, Bxoasmuii B ypaBHeHue J[. BepHymnm mns mortoka
peasbHOM KUIKOCTH, YTO OH YYUTBIBAET U OT YETO 3aBUCUT €ro BEITMYMHA?

7. O6BsicHHUTE, UTO 00YCIOBIICHBI TOTEPU MOTHOTO HAMOPA U KAKOB X YHEPTETHUECKUI CMBICT?
[ToscHuTe, 4TO MOHUMAIOT MO/ TEPMHUHOM "yIeTbHAas YHEpTUs'"?

8. OObscHUTe TEepMUHBI "MecTHas CKOpocTh" W '"CpemHsSs CKOpPOCTh' M YKaXKHUTE, Kak
OIPENeNSIOT 3TH CKOPOCTU?

9. CkopoctHas TpyOka u Tpyoka [Tuto?

10. Tlosicuute, 4TO Takoe JMHHUS IOJHOTO HAlopa M NbE30METpUYECKas JIMHUSA, 4TO OyayT
NPEICTaBIATh COOO0M ATH JIMHUU TIPH PABHOMEPHOM  JIBIDKEHHH PEabHOM KUAKOCTH?

YTo MOHUMAIOT MO TEPMUHOM <OKHUBOE CEUYCHHE MOTOKA KUAKOCTH»?

11. Ha3zoBuTe pe:KuMBbl JBUKEHUS )KUJKOCTH U YKA)KUTE UX XapaKTEpHbIE OCOOCHHOCTH.
[TosicauTe, uTo Takoe kputTepuil PeliHonbaca, 1 Ha30BUTE PAKTOPbI, OT KOTOPBIX OH 3aBHCHUT.
[Tosicuute, uTO Takoe KpuTHueckoe uncio PeiiHonbca?

12. ITosicHuTe, KakuM 00pa30M MpPU THAPABIMUYECKUX PACUETAX OMPEAEISIOT PEKUM JABHKCHHS
XKHUJIKOCTH U, C Kakoi 1enpto? IlosicHuTe, 4TO Takoe KpUTHUYECKasi CKOPOCTh, OT KaKUX (aKTOPOB
OHA 3aBUCUT M Kak e€ ompezenstor? Hamuimmre v MOSCHUTE aHATUTHUYECKHUE 3aBUCUMOCTHU
[OTepb Hamopa MO JJMHE OT CpeJHEH CKOPOCTH HOTOKAa MpHU JIAMHHAPHOM U TypOyJIE€HTHOM
peXUMax ABMXKEHUS KUJKOCTH.

13. Hanummre u nosicaure ¢opmysisl Jlapcu-Beiicoaxa u Beiicbaxa. IlosicHuTe, Kak ONBITHBIM
MyTE€M ONPENENSIIOT BEIMUUHBI KOAPGUIMeHToB A u &. UTo XapakTepusyroT Ko3hPUIUEHTH A 1
& oT Kakux (haKTOpPOB B OOIIEM CiIydae OHM 3aBHCAT U KaK UX ONPEAEISIOT NP THAPABINYECKUX
pacuerax?

14. O6bsacuuTe, uTo Takoe A3 U Ad/d, Kak HalTH BETUYMHY A3 TIPHU TUIPABINYECKUX pacyeTax.
HazoBute o00nacTH TruApaBINYECKOIO CONPOTHBIEHUS TPYOOIPOBOMOB M OOBSCHHUTE, Kak
OTIpEAEIAI0T 00J1aCTh COPOTUBIICHUSI IPU THAPABINYECKUX  pacyeTax.

15. U306pasute CXeMbl JBHKEHHS KHUIKOCTH HPH PE3KOM TOBOpoTe Tpy6sl Ha 90°, a Takxke mpu
PE3KOM pacIIMpEHUH U PE3KOM CYKEHUHU TPYOOIIpoBOJa U JaiiTe MOsSCHEHUS K HUM, YKa3aB, YTO
XapaKTepHO JUIs ABM)KEHHSI TOTOKA MPH MPOTEKAHUH €ro uepes3 Jr00e MECTHOE COIPOTHUBIICHHE.

T'PO3HEHCKHI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKHNIA YHUBEPCUTET
HHCTUTYT DHEPI'ETHKU
KADE[IPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Buaer Ne 1

IlepBas pyOexxHas arrectanus 6 ceMecTp

Jucummumana: «HIPOTIASOAUHAMMUKA )

1 | MarucrpanbHble HEQTETPOBOIHI.

2 | I'mopaBnuugeckuit pacueT TpyOOIPOBO/IA MPH MapaLUIETFHOM COSTUHEHUHU TPYO.

3 | T'unpaBnuueckuit pacueT TpyOOIpOBO/Ia MPU U3MEHEHUH Pacxo/a BJIOJb MyTH.




‘ 3aB. kadenpoit «T u I'» P.A-B. Typnyes

OO0pa3en TecTOBOIO 3a1aHUA K NepBoii py0ekHOi aTTecTannu 6 ceMecTp)

TECT Nel

|. I'mapoammamuka - 3T0 pasaeil, B KOTOPOM paccMaTPUBAIOT:

1. 3akoHBI IBMKCHUS JKUIKOCTH B TPyOax, KaHajaX U MOPUCTHIX TeJaxX, a TAKKE BOIPOCHI
00TeKaHUs TeA KUIKOCTBIO;

2. XuakocTh, HaXOASIIYIOCS B @0COJIFOTHOM WJIM OTHOCHUTEIIEHOM IOKOE;

3. PexuMbl IBMKEHUS YKUIKOCTH.

4. JIBYOKeHUE TBEP/IBIX TEIL.

7.5 Bonpochkl KO BTOpPO# 0eKHOIi aTTecTanum (6 ceMecTt

YTo nmOHMMAIT NOJ MajblM OTBEPCTUEM B TOHKOM CTEHKE IPU UCTECUYEHHM JKUJIKOCTH M3
orBepcTuii? Cxaroe ceueHue, NMPUUMHBI CKAaTUS CTPYM, YEM OLCHUBAIOT BEIMYMHY CXKATHS
cTpyu?

Uto Ha3BIBAIOT HACAJKOW, THIBI Hacalok, nx HazHadeHwe? Koaddumment ckopoctu. Uto oH
YUUTHIBaeT, Kak omnpenensercs? Koadduuuent pacxona. Yto oH yuuThIBaET, KaKk onpeaensercs?
Koadduuument comporusneHust (oTBepcTHsi, Hacaaka). Kak oH ompenensercss MO ONBITHBIM
naHHbIM? OOBSCHUTE, IOYEMY MPU UCTEYCHUH U3 HACATOK PAcXOJ KUIKOCTH OOJBIIE, YeM MpHU
MCTEUYEHUHU U3 MAJIOr0 KPYIJIOrO OTBEPCTHS B TOHKOM CTEHKE?

Hanummre u mosicaute (GOpMyIlbl A ONpENeieHHUs CKOPOCTH M pacxojia MpH HCTCUCHUU
KUJKOCTU U3 OTBEPCTUH U HACaZ0K B aTMOC(EpPy NpU NOCTOSHHOM Harope.

N300pa3ute v NOSICHUTE CXEMbl HCTEUCHHSI JKHUIKOCTH U3 MAJIOTO OTBEPCTUS B TOHKOM CTEHKE U
Yyepe3 BHEITHUH MIIMHAPUICCKUN HAcaI0K B aTMOochepy.

H3mepeHune pacxoloB M CKOPOCTEH KHIKOCTH (00BEeMHBIH M BecoBoi cmocol). Pacxomomep
Bentypu, npuHIuMn AeCTBUS.

['uppaBnuyeckue conpoTuBIICHUs. BA3KOCTh )KUIKOCTU. 3aKOHBI BHYTPEHHETO TPEHUSI.

Pexxumbl 1BUMKEHUS KUJIKOCTH (JITAMUHAPHBIN, TYPOYJICHTHBIMH ).

CdopmynupyiiTe MOHATHS TUAPABIUIECKOTO yaapa.

[IpsiMoit 1 HenpsiMoit ruapaBInueckuil yaap. Urto takoe dasza ynapa?

OOBsicHUTE TNpolLleCC U3MEHEHHUs JIaBJIE€HUS B TPyOOINpPOBOJE, MUTAEMOM M3 pe3epByapa, MpH
IPSIMOM THJIPaBIMYECKOM yAape.

Hanummure u nosicaute Gopmyny H. E. XKypaBckoro s onpeneneHus: MOBBIIICHHS TaBICHUS
pH yzaape.

Hanummre u nosicHute QopMyny A ONpelesieHHs CKOPOCTH pPAaCHpOCTPaHEHUs YAapHOH
BOJIHBI.

JIBuKeHMe KUAKOCTU B HATIOPHBIX TPYOOTPOBOIAX.

Kopotkue Tpy6onpoBoipl MOCTOSHHOTO auamerpa. OCHOBHOE PacueTHOE YpaBHEHHME IPOCTOTO
TpyOonpoBoa.

['opu3oHTanbHAs U BEpTUKAIbHAsI BOJOCITYCKHBIE TPYOBI.

OnpeneneHre 5)KOHOMMYECKH HAaUBBITOJHEHIIIETO JrUaMeTpa TpyOorpoBoa.

Cudonnsiii  TpybompoBos.  OCHOBBI  TEXHHKO-DKOHOMHYECKOTO  pacyera  MPOCTHIX
TpyOOIPOBOIOB.

[TocnenoBarenbHOE U MapalieIbHOE COETUHEHNE TPYOOIIPOBOIOB.

CrnoxHble TPYOOIIPOBO/IBI.

TpybomnpoBoj ¢ HACOCHOH MoJaueH.

Pacuer BcacbIBaro1ero Tpy0onpoBoia e HTPOOEeKHOTO Hacoca.

BsaumonerictBue ctpyu ¢ TBepAbIMH NperpaaaMu. CHIIbl BO3IEHCTBUS IOTOKA HA CTEHKH

Oo0pa3sen 6uiieTa Ko BTOpoii pyoexxHoii arrecranmuu (6 cemectp)



T'PO3HEHCKUI I'OCY IAPCTBEHHbBII HEGTSHOW TEXHUYECKNUIA YHUBEPCUTET
UHCTUTYT SHEPI'ETUKH
KADEJIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Buaer Ne 1

Bropas pyOexnas arrecrauus (5 ceMmectp)

Jucummumna: «'HAPOTIASOJUHAMMUKA)

OcHOBHOE ypaBHEHHE T'MIPOCTATUKU. HanummuTe U nosicHUTe OCHOBHOE YpaBHEHUE
ruapoctatuku. Chopmynupyiite 3akon [lackas.

HazoBurte HpI/I60pI:>I AJI1 UBMCPEHUA HM30BITOYHOI'O TUAPOCTATUYUCCKOrO IaBJICHUS U
MOsACHUTE IIPUHIMAITI UX HGI;'ICTBI/ISI, OCHOBHBIC (bOpMy.]'II)I. HOHCHI/ITC, YTO TaKO€
IbE30OMETPHUICCKAAL BBICOTA?

Omnpenenenue riyOuHBI IOTPY>KEHUSI TOYKU U €€ MapaMeTphl.
I'mnpocratuueckre MamuHbl. [[puHINT A€HCTBHUSI OCHOBHBIE (JOPMYIIBL.

3aB. kadeapoit «T u I'» P.A-B. Typnyes

Oopa3zen TecTOBOI0 3aJaHUSI KO BTOPOH pyOe:kHOil aTTecTanum (6 cemecTp)

Tect Nel

1. Yto Takoe ruipoaHaMU4YeCcKuid Harop?

a) 9TO CKOPOCTHAs XapaKTEPUCTUKA JIBIKYIICHCS KUIAKOCTH

0) 9TO JaBJICHHE, C KOTOPBIM MTOTOK KHAKOCTH HaberaeT Ha 00TeKaeMoe TeJI0
B) 3TO SHEPreTUYECKas XapaKTePUCTUKA ABUKYIIEHCS KUIKOCTH

T') 9TO XapaKTePUCTHKA HAMPSHKEHUH B IBUKYIIECICS KUTKOCTH

I) 9TO CchJjIa, ¢ KOTOPOM MOTOK KUAKOCTH HaberaeT Ha o0TekaeMoe TeJo

7.6 Bonipocsl Kk 3k3amMeny no qucuuimiune «uaporazoqunamuxka» (6 cemectp)

PeanbHblie 1 naeanpHbIe KUIKOCTH, OCHOBHBIE IIOHATHUA U onpenesieHus. Pu3ndeckue
CBOMCTBA XKUAKOCTEH. [IITOTHOCTD, yIenbHBIN BEC, 00BEM, YIAETbHBIN 00HEM.

CKMMaeMOCTh KHUAKOCTH, KOB(I)(I)I/IL[I/IeHT 00BEMHOTO CiKaTtus, TCMIICPATYPHOT'O

I'unpocratuka. ['mapoctatuyeckoe qaBieHue (CpeaHee, UICTUHHOE). ENUHUIBI H3MepeHus

KaKOBa CBA3b MCKIAY HUMH?

FI/II[I)OCTaTI/I‘IeCKOC JaBJICHHC U €T0 cBoiicTBa? O6L$ICHI/ITC, YTO IIOHUMAIOT 1101
TEPMHUHAMU: «BHCHIHCC JABJICHUEC)» U «BECOBOC Z[aBJ'IeHI/IC»? Yto Takoe TEXHUYESCKas U
(I)I/I3I/ILICCK8.$I aTMOC(I)epa B KaKUX CAMHUIAX BbBIPAKACTCS.

OcHOBHOE ypaBHEHHUE T'MAPOCTAaTUKHU. Hamumure u nNosicCHUTE OCHOBHOE YpaBHEHUE
runpoctatuku. Chopmynupyiite 3akoH Ilackans.

Juddepennnanbable ypaBHEHUS TOKOSI )KUAKOCTH, ypaBHEHHE Diliiepa.

Coo6ma10umecx COCYbI. OHpC}ICJ’ICHI/IC YPOBHA KUAKOCTHU B COCYIC. OHpC,I[CJICHI/IC

KUIKOCTHU B COO6H.I3.IOH.II/IXC$I cocylax.

HazoBute npubops! 11t u3MepeHus: N30BITOYHOTO THAPOCTATUICCKOTO JTABJICHHS U
MOSICHUTE TIPUHIIMII UX JIEHCTBUS, OCHOBHBIE (hopMyIibl. [losicHuTE, 9TO Takoe
nbe3omeTpuueckas Beicota? [Ipubopsl mist usmepenust napienus. [IpuHmnm nencTus
MbE30METPA, HAa YeM OCHOBaH. OnpeneneHue JaBiIeHUs KUIKOCTH B TbE30METPE.

Omnpesenenne rTyOMHBI OTPYKEHUS TOUYKHU U €€ mapaMeTphl. [ mapocTaTHYeCKne MalTuHBI.

pacmpenus. Ynpyroctb napoB xkuakoctu. [ToBepxnoctHoe HatskeHue. @opmyna Jlamnaca.

JaBJICHHA. HO?ICHI/ITC, YTO TaKoe a0COJFOTHOE U U30BLITOYHOE THAPOCTATUYCCKOC JaBJICHUEC U

IINIOTHOCTH )KHAKOCTHU B coo6n1a10nmxcsr cocynax. OnpezleneHHe JaBJICHUS Ha IMOBEPXHOCTHU




[TpuHIMNI NeiCTBUS OCHOBHBIC ()OPMYITBI.

10 | JlaBneHue >KUIKOCTH HA CTEHKHU TpyO. PaspriBaromue ycunust (TpyOa, pezepByap).

11 | Yem oTnmuaercs 1Mo HA3HAYEHUIO MHE30METP OT PTYTHOTO MaHoMeTpa? UTo Ha3bIBAIOT
OTHOCHUTEJIbHBIM ITOKOEM KHJIKOCTHU?

12 | Yro Ha3bpIBalOT NOBEPXHOCTSIMU PABHOI'O JIaBJICHHUA?

13 | Chopmynupyiite 3akoH Apxumesa.

14 | Ilpunuun paGotel rugpasiauueckoro npecca. KIIJI ruapaBiauueckoro mpecca.

15 | Cuna naBieHMsl UAKOCTU Ha IUIOCKME TOpU3OHTaNIbHbIE Miomanaku? Cuna aaBiieHUs
JKUJKOCTU Ha IIJIOCKME HAKJIOHHBIE CTEHKH. YTO Ha3bIBAIOT TEJIOM JABJICHHA?

16 | Cuna naBneHMs )KUJKOCTH Ha KPHBOJMHEHHYIO MOBEPXHOCTH

17 | CBOICTBO JaBJI€HUs B HENOIBMIKHOM JKUIKOCTH.

18 | YpaBHenue Diinepa paBHOBecUs )KUIKOCTU. [I0BEpXHOCTH PaBHOTO JIaBJIEHUS.

19 | Cunbl naBneHHs KHUIKOCTH HA MOBEPXHOCTh. CHila THAPOCTATHUECKOTO AaBICHHS
YKUJIKOCTU Ha TOPU30HTAIBHYIO IUIOCKYHO IOBEPXHOCTD.

20 | Cuia naBieHuUs )KUJKOCTH Ha TUIOCKYIO MPSIMOYTOJIBHYIO CTEHKY.

21 | Cuiia 1aBJeHHUs )KUJIKOCTH Ha HMJIMHAPUYECKYIO IOBEPXHOCTb.

22 | Dnropsl JaBJIeHU.

23 | 3akon Apxumena. YcioBus miaBanus Tesl. OcTOMYMBOCTS MIaBaroImux Tei. Onpenenenue
BEJIMYMHBI METALIEHTPUYECKOTO paauyca.

24 | Cuna 1aBJieHUs )KUJKOCTH Ha MPOU3BOJIBHO OPHEHTHUPOBAHHBIC TUIOCKUE U KPHBOJIHHEHHBIC
CTCHKH.

25 | OmpeneneHue MOJIOKEHMSI PUTeNied B INIOCKHUX MPSIMOYTOJIBHBIX 3aTBOPaX.

26 | LenTp naBnenus. I'paoaHamuTruecKoe onpeieIeHue BEIMUMHBI U LIEHTpa J1aBJICHUs Ha
IJIOCKHE MPSIMOYTOJIbHBIE TOBEPXHOCTH.

27 | MOMEeHTbI HHEpLMH, KOOPIUHATHI LIEHTPA TSHKECTH IUIOIIAKU U HEHTPBI AABJICHUS IIIOCKUX
buryp.

28 | OcHOBBI THAPOIMHAMUKH. [ HApOCTaTHUECKUE 37I€MEHTBI IIOTOKA (CMOYEHHBIH EpUMETP,
HAIlOPHOE JIBUKEHHE, I'MIPaBIMUECKUN Pajinyc).

29 | Bunsl nBmkeHust )KUAKOCTH. OCHOBHBIE NOHSATHUS] KHHEMATHKH JKUAKOCTH.

30 | ITotok xunkoctu. CpenHsist ckopocTb. YpaBHeHHe pacxoja. uddepenunansrnoe
YPaBHEHUE JBUKEHUS HJI€aIbHOM )KUIKOCTH. [IoHsATHE yIeIbHON DHEPTUN.

31 | CxeMa IBMKEHMS KHUJIKOCTU. DlIeMeHTapHas cTpyika. JIuHus Toka.

32 | YcraHoBuBIIeeCs M HEYCTaHOBHBIIEECS ABIKEHUE KUAKOCTH. CpeqHssi CKOPOCTh MOTOKA.
Pacxon sxuakoctu. YpaBHeHUe pacxoza I SJIEMEHTApHOU CTPYHKH, IIOTOKA. Y paBHEHUE
HEpa3pbIBHOCTU

33 | BriBoa ypaBHeHus bepHynnu. YpaBHenue bepHymu 11 31eMeHTapHON CTPYHKH peanbHOM
KUIKOCTHU. | '€OMETpUUECKUI U SHEPreTUUECKUI CMBICII CIaraéMbIxX ypaBHeHUs /1.
bepHymn.

34 | Kak HasbiBaeTcs KooQduuuenT o, Bxoasaumi B ypaBuenue J[. Beprymm s moroka
peaJIbHOM JKUJKOCTH, YTO OH YUUTBIBAET U OT YETO 3aBUCUT €r0 BeJIMYHHA?

35 | OOBsicHHTE, YTO OOYCIIOBJICHBI MOTEPH MOJHOTO HAIMOPA M KAKOB WX SHEPTeTUYECKUN
cmbicia? [losgcHUTE, YTO MOHMMAOT MO TEPMUHOM "yzelbHas dHeprus'"?

36 | OOBsicHHTE TEPMHHBI "MeCTHast CKOPOCTh" | "CPeIHSSA CKOPOCTh" U YKaXKUTE, KaK
ornpeensoT 3TU ckopoctu? CkopocTHas TpyOka u TpyOka ITuto?

37 | IlosicHuTe, 94TO TAaKOE JIMHUS TIOJTHOTO HAIoOpa 1 Mhe30MeTpUYecKas JIMHUS, 9TO OyIyT
MPEJCTABIATH COOOM ITH JMHUU TIPH PAaBHOMEPHOM  JABIKEHHH peajbHOM xuakocTu? Yrto
MTOHUMAIOT MO TEPMHUHOM <OKHBOE CEYEHHE MOTOKA KUJKOCTH»?

38 | Ha3zoBuTe peXUMBbI ABMKEHUS KUAKOCTH U YKAXKHUTE UX XapaKTepHble OCOOCHHOCTH.
[Tosicaute, 4TO Takoe kputepuit PeliHonbaca, 1 Ha30BUTE (PAKTOPBI, OT KOTOPHIX OH 3aBHCHT.

39 | IlosicHute, 4TO TaKoe KpuTHYecKoe uncio PeliHombaca?

40 | IlosicHuTe, KaKuM 00pa30M IPU THIPABIMYECKUX PACUETAX OMPEACISIOT PEKUM JIBUKECHUS

KHUOKOCTHU U, C KaKou HeJ'II)IO? HOHCHI/ITe, YTO TAKOC€ KPUTHYECKasd CKOPOCTh, OT KaKHUX
(baKTOpOB OHa 3aBHCHUT U KakK €€ OHpCI[eJ'IHIOT? Hanwuiinre v noSCHUTE aHAJIUTHYECKUE




3aBUCHMOCTH MOTEPH HAIlOpa MO JUIMHE OT CPENHEN CKOPOCTH IOTOKA MPH JIJAMUHAPHOM U
TypOYJIIEHTHOM PEXHMMax JIBUKECHUS )KUJKOCTH.

41 | Hanummre u nosicaute popmynel Jlapcu-Beiicbaxa n BeiicOaxa. [TosicHUTE, Kak OMBITHBIM
IyTeM ONPEIENAIOT BETUUUHBI KOAPPHUIMEHTOB A U &. UTo XapakTepu3yroT KO3 (HUIIHEHTHI
A 1 & OT Kakux (aKTOPOB B OOILEM CIydae OHM 3aBUCAT U KaK UX OMPEACIISIOT IIPH
I'MJIPaBIMYECKUX pacyerax?

42 | O6wsicHuTE, 4TO TaKoe Ad U Ad/d, Kak HaliTH BETUYMHY Ad NP THAPABINYECKUX PaCUeTax.
HazoBute 001acTi ruipaBIndeckoro CONPOTUBICHHUS TPYOOIIPOBOOB U OOBACHUTE, KaK
OIIpeNIeIA0T 00J1aCTh CONPOTHUBIICHHSI IPU TMIPABIMYECKUX  pacyeTax.

43 | U300pa3ute cXeMbl ABUKEHHS KMIKOCTH IPU PE3KOM TI0BOpoTe Tpy6sl Ha 90°, a Taxske mpu
PE3KOM paclIMPEHUH U PE3KOM CY)KEHHUHU TPyOOIIpoBO/ia U JaiiTe NOACHEHHs K HUM, YKa3as,
YTO XapaKTEePHO JUIs IBMXKEHUS IMOTOKA IPU MPOTEKaHUH €ro Yepe3 JII000e MECTHOE
COIIPOTHBJICHUE.

44 | YTo NOHMMAIOT IOJI MaJIbIM OTBEPCTUEM B TOHKOM CTEHKE IPU UCTEYEHUH KUAKOCTH U3
otBepcTuii? Cxxatoe ceueHue, MPUIUHBI CKATUSL CTPYH, YEM OLICHUBAIOT BEJIMUMHY CXKATHUS
cTpyu?

45 | Yto Ha3BIBAIOT HACAAKOMU, TUIIBI HACAOK, X Ha3HaueHue? Koadduuuent ckopoctu. Uto on
YUUTBIBaET, Kak onpeaenserca? Koadduuuent pacxonga. Yto oH yuuThIBaeT, Kak
onpenensiercs?

46 | KoaddunmeHT conpoTuBieHus (0TBepCTHs, Hacaaka). Kak oH onpenesnsercs 1Mo OmnbITHBIM
nanHbIM? OOBSCHHUTE, TIOYEMY ITPH UCTCUSCHUH U3 HACAZOK PACXO/] )KUAKOCTH OOJIbIIIE, YeM
IIPU UCTEYEHHUHU U3 MAJIOr'0 KPYIJIOr0 OTBEPCTUSI B TOHKOM CTeHKe?

47 | Harmmmure v OsiCHUTE (POPMYITBI IJIst ONIPESIIEHUSI CKOPOCTH U PACX0/a IPU UCTCUCHUN
KHJIKOCTH U3 OTBEPCTUH U HACAJOK B aTMOc(epy NPpH MOCTOSHHOM HaIlope.

48 | M3o0pa3ure 1 MOSICHUTE CXEMbI HCTEUCHHS KUJIKOCTH U3 MAJIOTO OTBEPCTHSI B TOHKOH
CTEHKE U Yepe3 BHENIHUN [IMJIMHIPUYECKHUI HacaloK B atMochepy.

49 | V3mepeHne pacXxoJ0B U CKOPOCTEH KHUIKOCTH (00bEMHBIN M BECOBOH crioco0). Pacxomomep
BenTypu, npuHImn aeicrBus.

50 | I'mppaBnmveckne cCONpOTHBIICHHS. BA3KOCTD )KUAKOCTH. 3aKOHBI BHYTPEHHETO TPEHHSI

51 | Chopmynupyiite moHATHS ruapasandeckoro yaapa. [Ipsmoil u HenpsiMoi TuIpaBInYECKUn
ynap. Uro Takoe ¢a3za yaapa? O0bsCHUTE MIpoLeCC U3MEHEHUS JaBlIeHHs B TpyOOIpoBo/e,
MTUTaEMOM U3 pe3epByapa, NPy NPSMOM T'HIPABIUIECKOM yape.

52 | Hanmummure u nosicaute popmyny H. E. XKypaBckoro 1i1st onpeaeneHus MOBBILIEHUS
JaBIICHHSI TIPH yIape.

53 | Hanmummre u nosicHute GopmMyity JUis ONpe/ieeHnsl CKOPOCTH pacpOCTPAHEHUs YAapHOH
BOJTHBI.

54 | JIBnxKeHue )KUIKOCTH B HAOPHBIX TpyOonpoBoaax. KopoTkue Tpy6onpoBo/ibl MOCTOSIHHOTO
mramerpa. OCHOBHOE pacueTHOE YpaBHEHHUE MPOCTOT0 TPyOOIpOBOAA.

55 | 'opuzoHTanbHas M BEPTUKAJIbHAs! BOJOCIYCKHBIE TPYOBI.

56 | OnpeneneHne YKOHOMUYECKU HAMBBITOTHEHTIIETO JUaMeTpa TpyOopoBoIa.

57 | Cudonnslii Tpy6orpoBoa. OCHOBBI TEXHUKO-KOHOMHUYECKOTO pacyeTa MpOCThIX
TpyOONIPOBOJIOB.

58 | IlocnemoBaTenbHOE M MAapaUIEIbHOE COSTUHEHNE TPYyOOIIPOBOJIOB.

59 | CnoxHble TpyOonpoBoibl. Pacyer BcackiBaroniero TpyoonpoBoia HEeHTPOOEKHOTo Hacoca.

60 | TpyOonpoBo ¢ HacCOCHOU Tojaueii. B3anMomeicTBre CTpyH ¢ TBEPABIMHE ITPETPATaAMH.

Cunbl BO3JICHCTBUS IOTOKA HA CTECHKH.

OO0pa3sen Onitera K IK3aMeHy

I'PO3HEHCKUI I'OCYJAPCTBEHHBII HEOTSIHON TEXHUYECKU YHUBEPCUTET
HHCTUTYT SHEPTETHUKH
KA®EJIPA "TEIIJIOTEXHUKA Y TH/[PABJIUKA"




JlucuunnuHa I'naporazofuHAMHKA

CemecTp - 6

Tpymma T3C-21, 20M-21

IK3aMeH BuaerNe 1

1. | Ipunmun pabotsl ruapasaudeckoro npecca. KIIJ[ ruppasnndeckoro mpecca.

2. | Kak HassiBaeTcst KOO GUIMEHT 0L, BXOIANMHA B ypaBHenue J{. bepHymm ayst moToka
peasIbHOM JKUJIKOCTH, YTO OH YUUTHIBAET U OT YEero 3aBUCHUT €ro BeJndyuHa?

3. | Hanmummre u nosicuure ¢opmyisl Jlapcu-BeiicOaxa u BeiicOaxa. [losicHuTe, Kak ONBITHBIM
IIyTeM ONPEIEISIOT BEMUIUHBI KOAPPHUIMEHTOB A U &. UTO XapakTepu3yroT KO3 HUITHEHTHI
A ¥ € OT KakuX (paKTOpoB B OOIIIEM ClTydae OHU 3aBUCAT M KaK UX OMPEICIAIOT IPH
THJIPaBIMYECKUX pacyeTax?

4. | Hannmmre u mosicHuTe (GOpMYJIIbl I OTIPEICICHUS CKOPOCTH M Pacxo/ia MpH UCTCUCHUH
KHMJIKOCTH U3 OTBEPCTUH U HACAJOK B aTMOc(epy NpH MOCTOSHHOM HaIlope.

3aB. kadenpoii
«TennorexHuka u THIPABINKA) P.A-B. Typinyes

7 .7 Tekymuii KOHTPOJb (5 cemectp)

JlaGoparTopHas padora 1.1

I/I3MepeHne IT'HAPOCTATHYECCKOIo JaBJACHUA H IKCIICEPUMCHTAJILHOE

MOATBEPKICHHE 3aKOHA IMackans

1. Heab padoTsi:
1. W3mepuTh ¢ TMOMOLIBIO MPYKUHHBIX MaHoMeTpoB Mi, Mz, M3z (pucynok 1.3)
TUApOCTaTHYecKoe JaBieHue B TpEX Toukax (1,2,3 ), 3armyOn€HHBIX Ha Pa3NUYHYIO BEIUYUHY
I0JT YPOBEHbB KHUIKOCTH COOTBETCTBeHHO Ha N1, h2 , h3 Haxomsmeiics B aOCOMIOTHOM MTOKOE MO
JEHCTBUEM CUJIBI TSKECTH,

2. IlonTBepAnuTh Ha OCHOBAHUH ONBITHBIX JaHHBIX 3aKoH [lackans;

3. I[loctpouts mo ganHbIM onbITOB No 1, 2 B MaciiTabe SMOpy MaHOMETPUYECKOTO JAaBJICHUS MO

rIyouHe h (cm. puc. 2).

3. Ocnosnvie kKonmpoibHble 60npocyl (K 1ab. pabome 1.1)

1. Yro Takoe ruapOoCTaTHYECKOE JaBlIeHHE U KaKOBBI €ro CBOicTBa?

2. TlosicHuTe, uTO Takoe aOCOMIOTHOE W M3OBITOYHOE THUAPOCTATHYECKOE JaBJICHHE M KaKOBa
CBSI3b MEXIy HUMH?

3. OOBsACHUTE, UTO MOHUMAIOT MOJ] TEPMUHAMH: «BHEIITHEE JaBICHHUE» U «BECOBOE JAaBIICHUE)»?

4. Hanumure U MOSCHUTE OCHOBHOE YpaBHEHUE TUIPOCTATUKH.

5. Cdopmynupyiite 3akoH [lackas.




6. HaszoBure mnpubopsl A7 H3MEpEeHHUS H3OBITOYHOIO THUIPOCTATHUECKOrO  JIaBICHUS H

MOSCHUTEC MPHUHIUIT UX ,I[CﬁCTBPISI.

7. IloscHuTe, YTO TaKOE MbE30METPUUECKAs BbICOTA?

8. B uém cocrossio mMpUHIMNHAILHOE OTIMYME B YCIOBUSAX MPOBEACHUS MEPBOIO U BTOPOTO

ONBITOB?

9. HJ’IH YE€ro HYKHO 3HATh NPEBBIICHUE OCH BPAIICHHA CTPCIKU IMPYXKUHHOI'0O MaHOMETpaA Hal

TOYKOM €ro IMOAKIIOYECHUA?

10. Dmropa ruIpOCTaTUYECKOTO IABICHUS, KaK €€ CTPOSIT U C KaKOU IeTbI0?

JlaGopaTopnas padora 1.1a (bp.)

OnpeneseHue ruipoCTATHYECKOTO TABJIEHNS H MJIOTHOCTH KUAKOCTH

1. Heab padoTsi:

1. OnpenenuTh LeHy JeleHns CTPETOYHOTO MaHOMETpa B aTMocdepax, KI/M2, M BOJ. CT., MM PT.
cT, [1a. yuauThiBasi, 4T0 MAHOMETP UMEET CTO IJIEMEHTAPHBIX JICTICHUH.

2. OmpenenuTh IUIOTHOCTh BTOPOWM KHUAKOCTH, CUUTasi, 4TO B JieBOM nuddepeHnaibHOM
IIbE30METPE — BOJA.

4. OcHOBHbBIE KOHTPOJIbHbIE BONPOCHI (K Ji1ad. padore 1.1a bp.)

1.

a LD

©o

10.
11.

12.

13.

14.
15.

16.

UTO nMoHUMAIOT 1MOJT CBOOOIHOM MOBEPXHOCTHIO KUIKOCTH?

Kakumu cBoiicTBamMu 00J1a/1a€T eOuHUUHOE 2udpocmamuyeckoe oasieHue?
EnuanyHOE rUApOCTaTHYECKOE TaBICHHUE 3TO-

Ot uero 3aBucuT EqMHUYHOE THIPOCTATUYECKOE AaBJICHUE?

Ecau na CBO6OI[HYIO IIOBECPXHOCTD ) KUIAKOCTH HeﬁCTByeT aTMOC(bepHoe JaBJICHHUC p o> TO
06].[.[66 HJIM a0COIIOTHOE JaBJICHUC B TOYKEC JXUAKOCTHU: BbIPAZUTCH q)OpMyHOﬁ e

Ecnu Ha cB0GOIHYIO NMOBEPXHOCTh JKUJIKOCTH JIEWCTBYET JaBlieHHE P, — OoJjblie, YyeM
armoceproe (P, > P,), To aOCOMIOTHOE NABIECHHWE B TOYKE XXHUAKOCTH HAWIEM IO
dbopmyre:

[Tox n30BITOYHBIM AaBJIEHHEM TTOHUMAIOT ...

Hanumnre 1 00bICHUTE OCHOBHOE YpPaBHCHUEC THAPOCTATUKU

Uro u B KakuX EOUHUIIAX H3MEpsSeT: KHUJIKOCTHOM MaHOMETp, mbe3omerp. Kakoro
nasienus [Ibe3oMeTp Ma€T mokazaHue. ..

Kak ompenensieTcst BBICOTA )KUAKOCTH B TTbezoMeTpe. [IpuBenute popmyiry.

[IpuBenutre ¢dopmyny nans HU3MEPEHHUS [bE30OMETPOM JaBIEHUS, PABHOTO OJHOU
aTMocdepe B coCye 3ar0JIHEHHOM BOJIOM?

[IpuBenure ¢opmyny a8 HU3MEpPEHHUsS [bE30OMETPOM JIaBJI€HUS, PABHOTO OJHOMU
aTMocdepe B cocy/ie 3al0THEHHOM PTYThIO?

I[J'Ifl OMpEaAcCICHUA PA3HOCTH )IaBJ'IeHPIfI B ABYX IMPOU3BOJIBHO B3ATBIX TOYKaX
HNPUMEHSIOT. ..

KunkoctHolt nudmMaHOMETp AaeT MOKA3aAHUS. . ..., BRIDAKEHHOU B ..... JKUJIKOCTH.

Kak Ha3bIBaeTCs MMOBEPXHOCTD, HA TIPOTSHKCHUH KOTOPOH THAPOCTATUICCKOE JTABICHHUE HE
MEHSIETCSI.

I'opuzoHTanbHas MIOCKOCTh B KUAKOCTH, HaXOJSAUIEHCS B MOKOE MOJ ACHCTBHEM CHIIBI
TSDKECTH Ha3bIBaeTcs (HapHucCyiiTe, naiiTe onpeaeneHus)?



JlabopaTtopnas padora 1.2 Bp.

OmnpeneneHue NJIOTHOCTEH HeCMENTUBAIONIUXCS JKUAKOCTEH B COO0IIAIOIINXCA
cocyaax

1. Heab padoTsi:

OrnpenenuTh B COOOIIAIIMXCS COCYIaX IMIIOTHOCTH JBYX HECMEITMBAOIINXCS )KUIKOCTEH

10.

OcHOBHBIE KOHTPOJIbHBIE BONPOCHI (K J1a0. pad. 1.2 bp.):
Kak Oyzner pacnonaraTbCsi MOBEPXHOCTBIO PABHOTO JIABJICHUS B COOOIIAIOIIMXCS
cocyaax?
Kak Ha3pIBaeTCs TUIOCKOCTb, MPOXOIAIIAS YepPe3 TOYKU C OJJUHAKOBBIM €AMHIUYHBIM
TUAPOCTATUYECKUM J1aBJICHUEM?
Ecnu naBnenue Ha cBOOOIHBIE MOBEPXHOCTHU B 000MX COCYAaX OJMHAKOBO, TO 3TU
MOBEPXHOCTH OYAYT ...
Ecnu naBnenune Ha cBOOOJHBIE MOBEPXHOCTH B OOOUX COCYJaX HEOAMHAKOBO, TO TO
ypOBEHb CBOOOIHOM TOBEPXHOCTH B COCY/IE C ...
[To mpekpalmieHuy TBUKEHUS )KAKOCTH U3 OJJHOTO COCYAa B APYron
HACTYIIHUT....uvenennnnnn. T.€. CUJIa JaBJICHUS Ha CBOOOJHYIO TOBEPXHOCTH )KHUJIKOCTHU B
cocyzae A Oyner ...

AOCOIOTHOE NaBJIEHHE Py OYIET PaBHO............... , 4 laBjeHue P, Oymer

OIIPEIETATHCS .........

Yro ompenenser pa3HOCTh YPOBHEH CBOOOHBIX TIOBEPXHOCTEH ?

Kak u no xakum opmynam onpezenum abCoNOTHOE JaBJIE€HNUE B COOOIIAIOIIUXCS
cocynax

Eciu niotHOCTH pl B COO6HIaIOHII/IXC$I CoCylax MU3BCCTHA, KaK OIIPCACINUTL IJIOTHOCTDb
P2

Ecnn naBnenue Ha cBOOOHYIO TOBEPXHOCTH KUIKOCTH COCYI0OB A 1 b HEoanHaKoBO, TO
KaK OIpe/IeInTh a0COMIOTHOE JaBjieHue B T.1 u T.2.

JlaGopaTopuasi padora 1.3 Gp.

I'mapasanuecknii npecc. OnpeaesieHne C:KUMAKOIIEH CUJIbI B
THAPABJIMYECKOM Ipecce M0 MOKA3aHUI0 MAHOMETPa

1. Heab padoTsi:
Omnpenenenue CUIIBI U JJABJICHUS, CO31aBA€MOE THIPABINYECKUM TIPECCOM.

OcHOBHBIE KOHTPOJIbHbIE BONPOCHI (K J1a0. pad. 1.3 Bp.):

1
2
3.
4.
5
6
7

Haznauenue u npuMeHeHHEe rMIpaBIMYECKOro Ipecca.

Uro npeacTaBisitoT U3 ce0sl THIPOCTATUYECKUE MAIIUHbI?

Ha yem ocHOBaH npuHIMI JEHCTBUS THAPOCTATHYECKUX MAILINH?
Hapucyiite u 00bsicHUTE cXeMy pabOThl THAPOAKKYMYJIIATOPA.
BriBenute kosddunrenTa noue3Horo qelcTBUs npecca 7

Jlnst yero npegHazHaueH [ MapaBauyecKkuii akkyMyasaTop?
Kak paccuuTsiBaeTcs 3Heprusi, HaKOIJIEHHAsd aKKYMYJISITOPOM IPH MOJTHOM MOIbEME
IyHxepa?

Kak onpenenuts ruJpoCTaTU4ECKOE AaBICHUE, CO3/1aBAEMOE
TUIPOAKKYMYISITOPOM



9.

l'unpocraTudeckoe HaBiICHHE, CO3JaBACMOE AKKyMYJISATOPOM, OYAET TeM....., YeM
MEHbIIE IUIONIA/Ib CEUYCHUS TUTYyHXKepa.

10. Kakum ypaBHeHuEM ompenensieTcs noiaHas padboTa, coBepliaemas

TUAPOAKKYMYJIATOPOM?

JlabopaTtopHnasi pa6ora 1.4 bp.

10.

11.

12.

Onpeneﬂeﬂne CIWIbI JaBJICHUA KHAKOCTH Ha IVIOCKYIO MTOBEPXHOCTH

1. Hean padoThI:
1. Onpenenenue CUIIbI CyMMapHOTO JJaBJICHUS BOJIbI HA IJIOCKYIO CTEHKY.
2. Pacuert nonoxeHus LeHTpa aBICHUS.
3. IlocTpoeHue 3Mopsl AaBJICHUS U BBIYHCICHUE ee 00beMa.

5. OcHOBHbBIE KOHTPOJIbHBIE BONPOCHI (K j1a0. pad. Nel.4 Bp.):

Urto npexacrasnser co6oit Cuina gaBieHus Ha TIOCKYIO MOBEPXHOCThH?
Kak omnpenensiercst Cuia gaBieHus Ha TUIOCKYIO TOBEPXHOCThH?
Uro crmegyeT WMMeETh BBHJY IPH OMPEIEICHUM CHJIbl JaBICHUS JKUJIKOCTH HAa CTEHKY
cocyna?
Cuny naBieHUsS MOXKHO OIPEAETUTH HE TOJIBKO MO YPABHEHHUIO. . .
Urto Ha3bIBacTCS IEHTPOM JTaBIICHUS?
[TonoxeHne MEHTpa JMAaBJICHUSA JJS CTEHOK, OOJAJaloUINX BEPTHKAIBHOW OCBIO
CUMMETPUH, TIPU y4ETE TOIBKO U30BITOYHOTO JABICHUS HAXOJUTCS C TOMOIIBIO?
Uro takoe Jlunus ypesza?
Ona Bcerga Oonbllie HYJIS W paBHA HYIIO TOJBKO MPU TOPU3OHTAIHHOM TMOJOKEHUU
CTCHKHU.
Kakas BexnunHa Ha3nIBaeTCs SKCHCHTPUCUTETOM Ir'HAPOCTATHYICCKOIO I[aBJIGHI/Iﬂ?

9KCH€HTpI/ICI/ITCTOM r'uapoCTaTUYCCKOIro AaBJICHUA BCCr/a ........ HYJIS1 1 paBHA HYIIIO
TOJIBKO IIpH ......
CJICIIOBaTeJIBHO, LHCHTP AaBJICHUA BCCra PACIIOJIOXKCH .......... H COBIIAJACT C....... HpI/I

TOPU30HTAILHOM TOJO0XKEHUH CTEHKH.
Kakoe pacnonoxeHne TIJIOMIAgM CTEHKH OTBEYAeT MAaKCHUMaJbHOMY 3HAYCHHIO
SKCIIEHTpUcUuTeTa’?

JlaGoparopHnasi pabora Nel.5S Bp.
OTHocHuTeIbHOE PABHOBECHE )KUJIKOCTH BO BPAIIaK0OIIEeMCSH COCy/le

1. Heab padoTsi:
1. Ompenenenue 4acTOTHI BpallleHUs BpalllaloIIerocs cocyaa, N .
2. Tloctpoenne cBOOOTHON TTOBEPXHOCTH KUAKOCTH OTBITHBIM U PACYETHBIM ITyTEM.
3. Tloctpoenwue smtopsl H30BITOYHOTO AABICHUS HA THO COCY/A.

4. OcHOBHbBIE KOHTPOJIbHBIE BOMPOCHI (K J1ad. pa6. 1.5 bp.):
Kaxkag cnna HeﬁCTByeT IIpH COCTOAHUN OTHOCHUTCIIBHOI'O PAaBHOBCCUA KHUJIKOCTU B
COCYyZie, BpalllaloleMCsl BOKPYT' BEPTUKAIBLHOM OCH € IIOCTOSIHHOW YIJI0BOM CKOPOCTBIO
0?
HO)I OTHOCHUTCJIBHBIM PaBHOBECHUEM B T'MAPABIMKE ITPU ABHKCHUN YaCTUL] ) KUAKOCTH B
IIPOCTPAHCTBE NIOHUMAETCHL. . .
B pesynbrare neiictBus EHTPOOESKHOM MAacCOBOM CHITbI CBOOO/IHAS! TOBEPXHOCTh
KUJKOCTU MPEJICTABUTCH ...



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

LlentpoOesxHast MaccoBasi cuiia Fu JEUCTBYET B HAIIPABJICHUM. . .

[TosiBnenue 1eHTpoOEIKHON MAaCCOBOM CHITBI Fu BBI3LIBAET H3MEHEHUE .. ..

C yderoM AeHCTBUS CHII TSKECTH U LIEHTPOOEKHON CUJIBI, TOJIyYUTE YPaBHEHHE
IIOBEPXHOCTU PAaBHOT'O JAABJICHUS
IlosicHUTE, YTO TaKOE€ OTHOCHUTEIBHBIM IIOKOM >KMAKOCTH, W IPHUBEAUTE IPUMEPHI

MCII0JIb30BaHUs ATOTO SIBJICHUS B TEXHUKE.

[losichuTe, uro mnpeacraBiser co0o0il CcBOOOAHAS IOBEPXHOCTb JKHUIKOCTH BO
BpallaloLEMCs LIMIMHIPUUYECKOM COCY/JI€, HAIUILIUTE YPABHEHUE ITOW TOBEPXHOCTH.
HazoBute cuiibl, AeiCTByIOIME HAa KXy YacTHUIy >KMJIKOCTH BO BpalllaloleMcs
LWIMHIPUYECKOM COCYJE, YKAXKUTE YCKOPEHMs, BBI3bIBaeMble 3TUMHU criiaMu. [losicHuTe
OTBET CXEMOM.

Hanumure u nosicHUTE 3aKOH pacHpelesieHuss THAPOCTaTHMUECKOTO JaBJIECHUS IIO
[IyOMHE KHUIKOCTU BO BPAIIAIOIIEMCS pe3EpBYape.

Hanummre u nosicaure Gopmyity Juist OnpeAeaeH s BEICOTHI Tapadoion/ia BpalleHusl.
N300pa3ute U NPOKOMMEHTHUPYHTE OSHIOPY THAPOCTATUUECKOrO MAaBIEHHUS IO JHY
BpaLIaIOLIErocs MWINHIPA C )KUJIKOCTBIO.

Hanumure u noscHUTE 3aKOH pacHpeleleHUs] THAPOCTATUUECKOIO JaBJICHUS IO JTHY
LWIMH]PA B )KUAKOCTH, BPALAIOUIECS BMECTE C COCYIOM BOKPYI BEPTUKAJIbHOM OCH.
Kakue cuibl AEHCTBYIOT Ha JKUAKOCTb, HAXOASILIYIOCS BO BpAILAIOLIEMCSI COCYylE, Kak
BBIPAXAIOTCS 3TU CUJIbI?

OObsicHuTe, Kak OyleT HampaBJIeH BEKTOP PaBHOACHCTBYIOIICH CHJI, ACHCTBYIOIIMX Ha
KOKIYI0 YacTHIy BpAlIarOIIEHCs JKUIKOCTH, TI0 OTHOIIEHHIO K CBOOOIHOU
MOBEPXHOCTU?

OObsicHuTe, TOYEMy CBOOOJHAs TOBEPXHOCTb JKUAKOCTHM BO  BpaLIArOIIEMCS
LUIMHJIPUYECKOM COCYJI€ ABISETCS KPUBOJIMHEHHON?

[losicHuTe, YTO TakOe€ OTHOCHUTEIBHBIM IIOKOM >KMAKOCTH, W NPHUBEAUTE NPHUMEPHI
WCIIOJIb30BaHUs TOTO SIBJICHUS B TEXHUKE.

[TosichuTe, uro mpeacTaBiIsieT co0o0il cBOOOAHAS TOBEPXHOCTh JKUJIKOCTH  BO
BpalllaroLeMcs [IINHIPUYECKOM COCY/JIe, HAUILIUTE YPAaBHEHUE ITOW MOBEPXHOCTH.
HazoBute cuibl, AeiicTByrolMe Ha KaKIylH0 YacTHIy >KMJIKOCTH BO BpalllalolieMcs
LWIMHJPUYECKOM COCYJE, YKAXKUTE YCKOPEHMs, BbI3bIBacMble d3TUMU cunamu. [losicaure
OTBET CXEMOM.

Hanummre n nosicHUTe 3aKOH pacipeeeHns THAPOCTaTUYECKOro IaBJIeHUS 0 IIyOuHe
JKUJIKOCTH BO BPAILIAIOIIEMCS pe3epByape.

Hanummre u nosicaure popmyity i1l onpeaeseHHs BRICOTHI Tapaboion 1a BpallieHusl.
N300pa3ute U NPOKOMMEHTUPYHTE OSMIOPY THAPOCTATMYECKOTO MAABICHHUS MO JHY

Bpamaromerocsa nuinHapa € )XUJAKOCTBIO.



23. Hanmmure W TOSICHUTE 3aKOH PaCHpeleICHHs THAPOCTATHYCCKOrO JABJIICHUS 1O JHY
[WIMH]IPA B KUAKOCTH, BPALIAIOMICICS BMECTE C COCYIOM BOKPYT BEpTUKAILHOM OCH.

24. Kakuie cuiibl IEHCTBYIOT Ha XUAKOCTb, HAXOSIIYIOCS BO BPAIIAIOIIEMCS COCYyne, Kak
BBIPAYKAOTCS 3TH CHITBI?

25. O0bscHHTE, KaK OyJeT HalpaBjieH BEKTOP PABHOICHCTBYIOMICH CHJ, ACHCTBYIOIIUX Ha
KOKIYI0 YacTUIly BpPAIAIONICHCS KUJIKOCTH, II0 OTHOIICHHID K CBOOOJHOM
HOBEPXHOCTU?

26. O0bsicHUTE, TI0OYEMy CBOOOJHAs TOBEPXHOCTh JKHJAKOCTH BO  BpPAIAIOIIEMCS

HWIMHAPUYECKOM COCY/I€ SIBISETCS KPUBOJIMHEHHON?

7.8 Texkyuuii KOHTPOJIb (6 cemectp)

JlaGopaTopnas padora 1.2
OnpenesieHue ONBITHBIM MYTeM cJiaraeMbix ypaBHenus /I. bepuyiu

1. Heab padoTsi:
1. OnpenenuTs ONBITHBIM MyTeM claraemele Z, p/pg, v2/29 ypasuenus JI. Beprymmm mis
ceuenwii I-1...11-11, a Takxe moTepu mosHOro Haropa hwi-2 MeXxay cedeHusMu (cM. puc. 8,9).
2. BBIUMCIIUTE CpeIHIE CKOPOCTH MOTOKA 0 M OTBEYAIONINE UM CKOPOCTHBIE HAMOPHI 0%/2Q s
YKa3aHHBIX KUBBIX CCUCHUH TTOTOKA JKUIKOCTH.
6. [Toctpouth B MacmTabe MO ONBITHBIM JIAHHBIM bE30METPUYCCKYIO JIMHUIO U JIMHUIO
MOJIHOTO Haropa (cM. puc.6).

7. OcHosHble KOHMpOosbHbie sorpocskl (K nab. pabote 1.2)

1. TlosicHuTe reoMeTpUYECKHI CMBICI ciaraeMbix ypaBHeHus . bepuymmu.

2. TlosicHuTE HEPTeTUYECKUI CMBICI claraeMbix ypaBHeHus J[. beprymm.

3. Kak Ha3piBaeTcsi K0dPUIMEHT o, BXoAsmwuii B ypaBHeHue [[. bepHymnu nns moroka
peanbHOM KUJKOCTH, YTO OH YUYUTHIBAET U OT YETO 3aBUCHUT €0 BEIMYHUHA?

4. OObsacHUTE, YTO OOYCIIOBJIEHBI IMOTEPU IOJHOIO HAmopa M KaKOB MX 3HEPreTHYEeCcKUil
cMmbicn?
[TosicHuTe, 4YTO MOHUMAIOT O] TEPMUHOM "yaenbHast YHeprus'?
OObsicHUTE TepMUHBI "MecTHas CKOpOCTh" M '"CpemHsAs CKOPOCTh"' M YKaXHUTe, Kak

OTIPEEIISAIOT 3T CKOPOCTU?

3

. Iosicuute, uTo Takoe ckopocTHast TpyOka u Tpyoka [Iuto?

8. IlosicHuTe, YyTO Takoe JIMHUS MOJHOIO HAalopa M MbE30METpUYecKas JHHMS, YTO OyayT
MPEJICTaBISATh COOON 3T JIMHUM TPU PABHOMEPHOM  JIBHYKEHUH PEabHOM KUJIKOCTH?

9. Yro mOHMMAIOT MO TEPMUHOM <OKHBOE CEYCHHE MOTOKA KUAKOCTH»?

10. OxapakTepu3yiTe ABIKEHHE XHUIKOCTH Ha MyTH Mexnay cedenusmu I-1 + II-II, ucxons u3

KJIE[CCI/I(I)I/IKB.I_[I/II/I JBHKEHUH KHUJIKOCTH.



5. Pe3ynbTarsl M3BMEpEHUN U BBIYUCICHUI

JlaGoparopHnas padora 1.3

IKCNEePUMEHTATbHAS WILTIOCTPANUS JJAMUHAPHOTO U TYPOYJIE€HTHOIO

PEKUMOB ABUKCHUSA KHIKOCTH, OIIPEACTCHUEC 3AKOHOB COIIPOTUBJIICHUA U

KPUTHYECKOro ynciaa PeidHoIbACa
1. Heab padoTsi:

1. Yb0enutbcs Ha OMNbITe IyT€M OKpAIIMBAaHUS CTPYHKH BOJBI B CTEKISIHHOM TpyOe B

CYIIECTBOBaHHUHU JJAMUHAPHOTO U TYpOYJIEHTHOTO PEKUMOB.

2. BpuncauTh 1O JAaHHBIM OMBITOB, IMPOBEACHHBIX Ha 3TOM TpyOe, uncia PeliHonbaca mpu

JAMHUHAPHOM U TYpOYJIEHTHOIO peXUMax, CPaBHUTh UX C KPUTHUECKHUM, YOCIUTHCS, YTO MPU

JamMUHapHOM pexuMme Re< Rey, , a ipu TypOyneHTHOM — Re > Rey,.

3. IlocTpouTh MO ONBITHBIM JaHHBIM, IIOJIYYEHHBIM Ha BHHHIUIACTOBON TpyOe, rpaduk

Ighe=f(IgU ), ompenenuTh ¢ €ro MOMOIIBIO KPUTHYECKYIO CKOPOCTh U p, a uepe3 Hee

BBIUUCIIUTH KpUTHUYecKoe uncio Re., = 2320.

2. TMonreepauth ¢ momomipio rpaduka Ighe=f(IgL ), uTo mpu mamMHHAPHOM pEKUME MOTEPU

Hamopa Mo uiMHe he TPOMOPIMOHATBHBI CPEIAHEH CKOPOCTH B IEPBOM CTEMEHH, a IMPH

TypOyJEHTHOM - B cTeneHu 1,75 <m < 2.

8. OcHOBHble KOHTPO/IbHbIE BONpOChI (K 1ab6. paboTe 1.3)

1.
2.

8

HazoBure pexxumbl IBUKEHUS )KUJKOCTH U YKAXKUTE UX XapaKTEpHbIE OCOOECHHOCTH.
[TosicauTe, uTo Takoe KputTepuil PeitHonbiaca, m Ha3zoBHTE (PAKTOPHI, OT KOTOPBIX OH
3aBHCHT.

[Tosicaute, 4TO Tako€ KpUTHYECKOE Yncio PeliHonbaca?

[Tosicuute, KakuM 00pa3oM MpH TUAPABIMYECKUX pacuéTax OMNPENENSIOT PEeXUM
JBUKEHUS )KUJKOCTH U, C KAaKOW LIeIbI0?

[TosicHuTe, 4yTO TakOe KPUTUYECKAsi CKOPOCTh, OT KaKUX (PaKTOPOB OHA 3aBUCHUT M Kak €&
onpenenstoT?

Hamummnre M NMOsSCHUTE aHAIMTHUYECKUE 3aBUCHMOCTH IOTEpPh HAopa IO JUIMHE OT
CpeHEeH CKOPOCTH MOTOKa MpHU JaMHUHAPHOM M TYpOYJIEHTHOM pEXHMax ABM)KECHUS
KUJKOCTH.

N300pa3ute rpaduk 3aBUCUMOCTH MOTEPh HAMoOpa IO JJIMHE OT cpeaHeil ckopocTH ( B

Jorapu(pMUUECKUX KOOPAWHATAX) U 1aliTe OSICHEHUS K HEMY.

. [osicauTe, kak onpeaenstoTcs Re u Rekp mist Tpyd HEKpyTJIoro ceueHus?
9.

[Mosicaute, moemy rpaduk he = () CTPOSIT B JTarOpu(PMHUECKUX KOOpAHHATAX ?

10. TMosicauTe, TO TaKOE TUAPABIUSCKUN PAIUYC U YTO OH XapaKTepU3yeT?

JlaGoparopHnas padora 1.4



N3yyenue ruipaBaIn4ecKuX NOTEPhb MO AJUHE TPYOONPOBOAa U B MECTHBIX

COIIPOTUBJICHHUAX

1. lean padoThi:
1. OmpenenuTh MO ONBITHBIM JAHHBIM, BOCHOJb30BaBIINCH (Gopmynamu (1) u (2), 3HaueHue

K03 pHLIMEHTa THAPABINIECKOTO TPEHUS ﬂ,(m U BEIMYUHBI K03 Punmenra C Ul TpEX BUJOB

MCCTHBIX COHpOTI/IBJ'IeHI/If/'I;

2. YCTaHOBHTbH, BOCIOJIb30BABIIMCH COOTHOIIEHUsSIMH A.H. AnpTmiyns wimm xe rpadukom
Huxypanze (cm. puc. 1) obaacTu ruipaBindyeckoro CONpOTUBIEHHS, B KOTOPBIX paboTaIu
Y4aCTKH HAMlOpPHOTO TPyOOIPOBO/IA;

3. BBIUHCIIUTD 3HAYCHHS KOIDDUIHEHTOB THAPABINYECKOr0 TPEHHS A MO COOTBETCTBYIOIIHM
IMIIUPHYUECKUM (PopMyIiam;

9. Haiitu crpaBouHble 3HaueHHs KOI()(UIMEHTOB MECTHBIX CONPOTUBICHUIN (é/ » o

.noe.

TadnuIeE, é/ 1 é’ p.c. BPIYHCITHTD 110 dbopmynam (4), (6);

5. OI_[eHI/ITB CXOAUMOCTD ﬂ“on u C UX paCUCTHBIMHU CIIPABOYHBIMU 3HAUYCHUAMU.

on

OcHoBHble KOHMPOsbHbIE 80NPOckl (K nab. pabote 1.4)

Hanwmure 1 nosicaure ¢popmyasl Jlapcu-Beiicbaxa n Beiicbaxa.
2. TlosicHUTE, KaK OMBITHBIM IyTEM ONPENEIAIOT BETHIUHBI KOI(QPUIHEHTOB A U &,

3. Uro xapakTepusyroT kod3QQuuueHTsl A U & OT Kakux (aKTOpoB B OOLIEM CiIy4ae OHH

3aBUCAT U KaK UX ONPEACINISIOT IPU TUIPABINYECKUX pacyeTax?
4. O6wacuuTe, uTo Takoe A, u A,/d, Kak HaliTh BeIuuMHy A, IPH THAPABIMYECKUX PAacyeTax.

HazoBure obGmactu THApaBIMYCCKOI0 COIMPOTHUBIICHUSA TI)Y6OHp0BOI[OB u O6T>$ICHI/IT6, KakK

OIIPCACIISAOT o0J1acTh CONIPOTUBJICHUSA ITPU THAPABIINICCKUX pacyceTax.

6. W306pasuTe cXeMbl JBIKEHHS KUAKOCTH TIPH PE3KOM MoBopoTe TpyOs! Ha 90°, a Takske mpu
PE3KOM paCIIUPEHUH U PE3KOM CYKEHMH TPYOOIpOBOJa U AalTe MOSCHEHUs K HUM, YKa3aB,
YTO XapakTepHO Ui JBW)KEHMsI IOTOKAa IPH IMPOTEKaHHM €ro dYepe3 J00e MECTHOe

COIIPOTUBJICHUC.

JlabopaTopHnas padora 1.5
N3yyeHnune ucredeHus ;KUJAKOCTH Yepe3 MaJjible OTBEPCTUS B TOHKOM CTEHKE U

HACaJKH MPH MOCTOSTHHOM Hamope B aTMocdepy.

1. Ilean padoThI:
1. OnpenenuTth MO ONBITHBIM JTAHHBIM BETHUUHBI KOAGOULUEHTOB: Lon, Pon, Eony Con, TPHU

UCTCUCHHUHU Yepe3 MaJloe KPYyriioe OTBepcTUue auamerpoM 0 = 2 ¢cM Ipu MOCTOSIHHOM Harope
B atMocepy M BETUUYMHBI KOIPPUIMEHTOB LpHon = QPHon = CHon IJS BHEIIHETO
MUATUHAPUYECKOTO M KOHUYECKUX ( CXOISIIETOCS W PaCXOJAIIErocs) HacaakoB mpu H =
const B atmocdepy.



2. CpaBHHUTb 3HAueHUS KOX(PQUIMEHTOB, MOJIYYEHHBIE B OINbBITAX, CO CIHPABOYHBIMU H
MIOICUATATh OTHOCUTEIIbHBIC OTKJIOHCHHUS.

OcHoBHble KOHMPOs1bHbIEe 80NPockl (K nab. pabote 1.5)

1. UYro nmoHuMMaroT moJ MaybIM OTBEPCTHEM B TOHKOW CTEHKE MPU UCTEUEHUU >KUIKOCTH U3
OTBEpPCTHI1?

Cikatoe ceueHue, IPUYUHBI CXKATUSI CTPYH, UEM OLICHUBAIOT BEIMYUHY CHKATUS CTPYH?

Uto Ha3bIBAIOT HACAKOM, TUIIBI HACAIOK, UX Ha3HaUYEHUE?

Koaddunuent ckopoctu. YTo OH yUUTHIBAET, KaK ONpeaesseTcs?

Koaddunuent pacxoga. UTo oH yUUTHIBAET, KaK Oonpesensercs?

A e oA

Koaddurment conporurnenus (oTBepctHs, Hacaaka). Kak oH ompenensieTcs mo OMbITHBIM
JTAHHBIM?

7. O6’b$ICHI/ITe, Imo4yeMy Ipu HMCTCUCHHUHW M3 HACAAOK pacxXxod XHUIAKOCTHU 60J'IBIHC, 4eM IIpu
HCTCUCHUHU U3 MaJIOr'o KPyIrjoro OTBEPCTUs B TOHKOM CTEHKE?

8. Hamummmre m mosicHUTE (bOpMy'J'IBI IJIA OIIpCACIICHUA CKOPOCTH M pacxoJda IIpUu HMCTCUCHHU
KHUIKOCTH U3 OTBepCTI/Iﬁ 1 HaCaJoOK B aTMOC(l)pr IIpH ITOCTOAHHOM HaAIIOp€C.

Ne)

. M300pa3ute u mosicHUTE CXeMbI UCTEUEHUS )KUIKOCTH M3 MAJIOTO OTBEPCTHS B TOHKON CTEHKE
U 4yepe3 BHEIIHUM HUIMHIPUYECKU HacaZoK B aTMOcdepy.

10. Kakoe ypaBHEHHE JIEKUT B OCHOBE (hOpMYJ AJIsi BBIUMCIEHUS CKOPOCTH HCTE€YEHUs & U
pacxoza >kMJIKOCTH Q IpU UCTEUEHUU U3 OTBEpPCTUH U HacaakoB? Hamummure u moscHUTE 3TO
yYpaBHEHUE.

JlabopaTopHnasi padora 1.6
JKCIMEePUMEHTAIbHOE H3yYeHHEe MPSIMOr0 rHAPaBJIHnYeCKOro yaapa B

HAINIOPHOM TPYOONPOBoOIE

1. Iless padoTsI:

OHpGHGJ’II/ITI) OIIBITHBIM ITYTCM BCIWYWHY NOBBIICHUA OAaBJICHUA APgn npu nIpsamMom
TUIPABIMYECKOM YyAape B HAMOPHOM TpPYOOIIPOBOJE, CpPaBHUTh €€ C BeIUYuHOU AP,
BeIuncieHHol o ¢popmyine H. E. XKykosckoro (cMm. ¢popmyny 1), 1 moacuuTaTh OTHOCUTENHHOE

OTKJIOHCHUC

ooz BP0l 00,
AP AP 0

OcHOBHBIE KOHTPOJIbHBIE BONPOCHI (K j1a0. padbote 1.6)

1. CdopmynupyiiTe NOHATUS THIPABINYECKOTO YAApa.

2. IlpaAMoin u HeNpsAMOW rMAPaBINYECKUN yap.

2. Uro takoe dasza ynapa?

3. OObsAcHHTE Npolecc H3MEHEHHS IaBICHUs B TPYOONPOBOJIE, TIMTAEMOM M3 pe3epByapa, Ipu
IPSIMOM THJIPaBIMYECKOM YAApeE.

4. Hanmmmre u nosicaute Qopmyny H. E. Xypasckoro mis omnpejeneHusl MOBBILICHUS
JIaBJICHUS [IPU yaape.
5. Hanummte u mosicaute GopMyiny sl ONMpeAeeHUs] CKOPOCTH PaCIpOCTPAHEHUs YAapHON

BOJIHBI.



JlabopaTtopnas padora 1.7
N3y4yenue puabTpanuu B Nec4YaHOM IPpyHTe Ha ycTaHOBKe lapcu

1. leab padoThi:
1. Y6enutecs B cnpasemmmBocTd 3akoHa Jlapcu myTéM mHocTpoeHus B Maciutabe (1o

JTAHHBIM IIATH OIBITOB) IPapMKOB 3aBUCUMOCTH CKOPOCTH (HIBTPAIIMK L OT TPaTHUCHTA
Hariopa J, T.e. rpa¢ukoB v =T (J ) I NATH BUIOB MECUAHOTO IPYHTA, OTIMYAIOIIAXCS
KPYIHOCTBIO YacTHIl (puc. 1).

2. Onpenenuts 1o rpaguky v =f (J ) 11 ogHOro Buaa mecyaHoro rpyHra (YKa3saHHOTO
nperoaaBaTesaeM) CpeIHIOn BeanurHy Kodhdunmenta Gunpbrpamun K ¢ 1 ykasars e¢ Ha
rpaduxke (puc. 1).

3. Hoctpouts B MacimTabe IO JAHHBIM OJHOTO OIBITA, YKA3aHHOIO MPEIOJaBaTeieM,

SIIOPY HAMopoB, T.¢. rpaduk H =T (2) usmenenus nanopa H mo nyru ¢punsrpanuu (puc.

2).

OcHoBHble KOHMPOsbHbIE 8oNpocki (K nab. pabote 1.7)

1. Hanumure u nosicHute 3akoH apcu.

2. HamummWre W TOSCHUTE 3aBHCHMOCTB, CBS3BIBAIOIIYIO CKOPOCTH (DHIIBTPALUN C
JIEHCTBUTEIILHON CPEIHEW CKOPOCTBIO JIBUKEHHUS )KUJKOCTH B ITOPAX I'PYHTA.

3. U3o6paszute rpaduk v =T (J ) u 00bsACHHUTE, KaK C €r0 TOMOIIBI0 MOKHO OIPEICIUTh
CPEIHIOI0 BeMUUMHY KodpdunreHTa Gpuiaprpanuu rpyHTa?

4. ITosicHuTe, 4TO Takoe KOAPGUIHMEHT PUIbTpALK?

5. ChopmynupyiiTe NMOHATHE TIpaJMEHTa HAMoOpa M MOSCHUTE, KaK OIpPENessseTcs] ero
BeJIMYMHA?

6. N3obpasure smropy HamopoB H = (z) u naiite kommenTapuii k Heit. 7. OObsICHUTE,
nouyeMy BeNMYMHA Kod(p¢uuueHTa (QUIbBTpalUM TPyHTA 3aBHUCUT OT TEMIEpaTyphl
GubTpyroIme XXuIKoCcTU?

8. Kak Haiitn BenmuuuHy ko3¢ ¢uimenta ¢unptpammu K rpydra mpu 10 ° C, ecnu
W3BECTHA €0 BeJIMYWHA NP Temrepatype t, ormugarometics ot 10°C ?

9. Ot kakux (aKTOPOB 3aBUCHUT (PUIBTPALIMOHHASL CIIOCOOHOCTh IpyHTA?

JlaGoparopHnasi padora 1.8 bp.
IHocTpoeHune HAMIOPHOM U NbE30MeTPUYECKOM JIUHUI 1J151 TPYyOOnIpoBoaa

CONPOTHBJICHUS
1. Hean padoThi:



1. Onpenenenue ONBITHBIM IYTEM MOTEPH HAIlOpa Ha MPEOJOJIEHUE CONPOTUBIIEHUS IO

JUTMHE TPYOOIIPOBOJA U HA Y4acTKaX C MECTHBIM COIPOTHUBICHUSMHU.

2. PacueT k03¢ (pUIIMEHTOB MECTHBIX NTOTEPh U K03 durmenton Japcu.
3. IlocTpoeHre HamOPHON ¥ MbE30METPUUYECKOM JIMHUIA.

OcHoBHble KOHMPOsIbHbIE 80NPockl (K nab. pabote 1.8)

1.

10.
11.

12.
13.

14.

15.

Kak paccuutbiBaercs  IlonmHas ynenbpHas SHEPrus KUAKOCTH B PAcCMAaTpUBAECMOM
CEYeHUH (Hamop) /i yCTAaHOBUBILIETOCS IIOTOKA;

Ecmu yaciibHad  I[MOTCHLHAJIbHAsA  SHEPIH, H3pacxXoJOoBaHHAA  KHUAKOCTBIO  Ha

MMpEOoaO0JICHUC COHpOTI/IBHeHI/Iﬁ MCXKAY ICPBBIM M BTOPBIM CCUCHHUAMH, paBHA th , TO

ypaBHeHUE bepHysuin, CBA3BIBAOIIEE YIEIbHBIC IIOJHBIE SHEPTUU B ATUX JBYX CEUCHUSIX,
Oyzaer UMeThb BU:

ITpuBenure Gopmyisbl A pacyeTa MECTHBIX IOTEPU SHEPrHMM M IOTEpU SHEPrHU 110
JUIMHE, OT YeT0 OHU 3aBUCST 3aBUCHT;

Kak cBsizanbl Mexay co0oil yaenpHas KUHETUYECKasi U MOTEHIMalIbHAsl SHEPTUH [10TOKA;
Kak n306pa3uth rpadpuyecku n3MEeHEHNe YAEIbHON 3HEPTrUuM KUAKOCTH;

Kak HasbiBaercs JIuHuUsA, coefuHsIONIas TOUYKHU, COOTBETCTBYIOLINE 3HAYEHHUSIM CYMMBI
BCEX BHJIOB DHEPIUH;

UYto Takoe JMHUSA NOJHOM yIEIbHON SHEPTUU WK HAIIOPHAS JIMHUS;

JlaiiTe onpesiesieHre HallOPHOH JIMHUH;

JlaiiTe onpezeneHe JMHUEH MOJIHON yIeIbHOM SHEPIUH.

JlaiiTe onpezieNieHre Mhe30MEeTPUUYECKON BBICOTHI (HApUCYITE, pUBEAUTE (POPMYIIHI);
Eciu maockocTh CpaBHEHHsT pacCMaTpUBAaeMOro TpPyOONpOBOAA COBHANAET C OCHIO
TOPU30HTAJILHOW YacTW TpyOompoBoja, 4yeMy OyAeT paBHa BelIWYMHA Z BO BceX
ceueHMsIX (HapHcyiiTe, mpuBeaAnTe POPMYIIbI);

Omnpenenenue cpeiHEN CKOPOCTH KUAKOCTH ITPOU3BOAUTCS 1O (GOpMYyIIE:

ViensHas 5Heprus, HM3pacXoAOBaHHAs HA IPEOJOJICHHE COINPOTHBIEHHS B JIHOOOM
MECTHOM COTIPOTUBJIEHUH, MOKET OBITh OIpeJieNieHa Kak:

VY nenpHas sHEPrus, U3pacX0JOBaHHAs HAa IPEOAO0ICHUE CONPOTUBIICHUS TPEHHUS 110

JUTMHE, MOXKET OBITH OmpeienieHa A ceueHuid 1 u 2 mo dpopmye:
Ipu onpentenienny h, 110 ypaBHEHNIO KNHETHYECKAs YHEPTUS PACCUNTBHIBACTCS 1O

CKOPOCTH, KOTOPO#t 001a/1aeT MOTOK:

JlabopaTopnasi padora 1.9

Onpene.ﬂenne 3aBUCHMOCTH MECKAY 'HAPAaBJINICCKUM YKIIOHOM H cpenHeﬁ

CKOPOCTHIO IIPH Typﬁy.]IeHTHOM ABUKCHHUH BOJbI

1. Hean padoThi:
1. Onpenenenne pexxuma ABUKEeHUs (pacueT uucia PeliHonbaca).



2. YcTaHOBIIEHHE 3aBUCUMOCTH THAPABINYECKOTO YKIIOHA OT CKOPOCTH:

a) moctpoenue rpaduueckoit sapucumoctn 191 =f(lg v);

6) onpeereHue Ko3(pGUIHEHTOB N U D aHATHTHYCCKH U IpadHuecKy.

3. Tloctpoenwue rpaduueckoii 3apucumoctn IgA = f(IgRe).

PaboTa npoBouTCS HAa yCTAaHOBKE, CXeMAaTHYECKH M300paykeHHOH Ha puc. 2.40.

OcHOBHBIE KOHTPOJIbHbIE BONIPOCHI (K J1a0. padore 1.9)

1.

10.
11.

12.
13.
14.
15.
16.

17.
18.

19.

20.

JlaiiTe ompeneneHWe TUAPABIMYECKOMY YKIOHY (TpUBeauTe M OOBSCHUTE (HhOMYyIy,
CIIOCOOBI BEIPKCHUS SIUHHL H3MEPEHUS);

Kak 3aBucAT moTepu Hamopa MO JJIMHE MOTOKa OT XapaKTEPUCTHKH HIEPOXOBATOCTH
CTEHOK TpyOBI?

YTo Ha3BIBAIOT JJAMUHAPHBIM HOACIOEM WIIN TICHKOH?

HpI/I Typ6y.]'IeHTHOM JABMKCHHUU B 3aBHUCHUMOCTH OT TOI'0, KaK COOTHOCATCA pasMEpPbI

BBICTYIIOB IIEPOXOBATOCTM /A M TOJNIIMHA JAMUHAPHOH IUIEHKH G, Bce TPYOb
NOJIpa3/eIIAl0TCs Ha TpU Buja (IPUBEANTE UX, U OXAPAKTEPU3YHTE KaKIbI U3 HUX).
Kakue TpyObl Ha3pIBalOTCS THPABIMYECKH LIEPOXOBATHIMU?

Kakyto TpyOy Ha3biBatoT ['uapaBinuecku riaakoil Tpy0oii?

Jaiite onpezneneHue U NPUBEAUTE MapaMeTpbl MPOMEKYTOYHOIO BHJA IIEPOXOBATOCTH
TPYyOBI.

Tonumua 1amMuHapHOTO Cl10s onpezensercs no Gopmyie:

IIpn nBW>KEHMM IOTOKA BJOJb CTEHKUM C OAMHAKOBOM BBICOTOM BBICTYIIOB TOJIIMHA
JJAMUHAPHOM IVIEHKU MEHSETCH. . ..

[ToTepu Hamopa 1o AIUHE ONpeeNsoTes Mo GopMmyie

TIpy TaMEHAPHOM JBIDKCHHH B TpyOax kosddurment Japcu A 3aBHCHT OT...... JUTS
KPYTJIBIX TPYO OH paBeH:

Hanummwre n o0bsicuute ypaBaenue Ilyazeiins:

ITpu TypOyneHTHOM pexxume ko3 duimeHt Jlapcu MokKeT 3aBUCETh OT

JlaiiTe onpeesieHne OTHOCUTEIbHOW IEPOX0OBATOCTH.

Jaiite onpeneneHre OTHOCUTEIIBHOM TTIaJJKOCTH.

B obGnactu rungpaBnuuecku rinaikux Tpyod koad¢uumeHT Jlapcu paccuMThIBaeTCsS MO
dopmyne bnasuyca:

®opmyne bnasuyca naet JOCTOBEPHBIE PE3YNIbTATHI IPU

Koapdurmment Jlapcu B 00macTH THAPABIWYECKH MIEPOXOBATHIX TPyO (00gacTh
KBaJIpaTUYHOTO COMPOTUBJICHUSI UM KBaJpaTUYHasi 00J1aCTh) 3aBUCUT TOJIBKO OT ...
[lorepu mo anMHE B KBaJpaTUYHON OOJIACTH CONMPOTUBIICHUS PACCUMTHIBAIOTCA 10
bopmyre:

[Ipu TypOyneHTHOM JBUKEHHUH MTyTEBbIE IOTEPH PACCUUTHIBAIOTCS MO 0011el popmyie:



JlabopaTtopHnas pa6ora 1.10 bp.
Omnpenesienue k03GGpUIHEHTOB pacxoaa ApocceIbHOro npudopa

(nmagparmsbl) u Bogomepa Benrypu
1. lean padoThi:
1. Onpenenutb KO3QGUIMEHT ApoccenbHOro npubdopa auagparmel C U KOIPPHUIHEHT
pacxona [l Bogomepa Bentypu.

2. [Tloctpouth TapupoBouHble Tpaduku o0060ux MpuUOOPOB, T.€. 3ABUCUMOCTHU

Q, =f(AH,) n Q, = f(AH,).

OcHoBHble KOHMPOsIbHbIE 8onpocs! (K nab. pabote 1.10)

Hapucyiite u noscuute npuHuun padboTsl nuadparmsl, 1 BogoMepa Bentypu;
[Tpumenute ypaBHenue bepnymmm k ceuenusm 1 u 2, nuadparmsr;
IIpumenure ypaBHeHue bepHymu k ceuenusim 1 u 2, Bonomepa Bentypu;

KoaddunmenT KuHEeTHYEeCKON SHEPTUU @ YUUTHIBAET. .. U MPEACTABISAET COOOH. . .;

o &~ w0 DN e

Hanummre (BeiBeaute (opMyny) A ONpelesieHUs pacxoja — KHUIKOCTH dYepe3
nradparMy B IPOMBILIIEHHBIX YCIOBUSAX;
6. Hamummre (BbiBenuTe (hopMyiy) Ul OTIPENEICHUS PacXoAa >KUAKOCTH 4epe3 BOJOMED

BCHTypI/I B IIPOMBIINIJICHHBIX YCJIOBUAX.

7.9 Tectnl 'napoauHaMuka

I'mppoavHamuka - 3TO paszeni, B KOTOPOM pacCMaTpPUBAOT:

A. 3aKoHBI JIBUXKEHHUS KUJAKOCTH B TpyOax, KaHajaX M MOPUCTBIX TejaX, a TaKKe BOIPOCHI
00TeKaHUs Te KUIKOCTBIO;

B. XKuakocts, Haxos111yt0Cs B a0COIIOTHOM UJIM OTHOCUTEIBHOM ITOKOE;

C. Pexumbl ABMKEHUS KUJAKOCTH.

D. JIBuKeHue TBEPABIX TEIL.

ANSWER: A

I'mapoauHamuka - 3To pa3zell, B KOTOPOM paccMaTpHUBAlOT:

A. XKuakoctp, HaXoA1LyIOCS B a0COIIOTHOM HJIM OTHOCUTENIBHOM IOKOE;

B. PexxuMbl ABUKEHUS JKUIKOCTH.

C. 3aKoHBI IBU)KEHUS KUJKOCTH B TpyOax, KaHajJaX U MOPUCTBIX TeJax, a

D. Takxe Bonpochkl 00TeKaHuUs TeJ KUAKOCTHIO;

E. Het npaBmwIbHOTO OTBETA.

ANSWER: C

ITonHbIN HAIOP BAOJbL CTPYHKH HE ITIOCTOSIHEH, a:

A. Bo3pacraer 110 HallpaBJICHUIO IBUKEHUS )KUJKOCTH;

B. Cnauana yObIBaeT, a 3aTeM BO3pacTaeT;

C. YOpIBaeT 1o HarpaBJIEHUIO IBUKEHUS )KUKOCTH.

D. Het npaBuiIbHBIX OTBETOB.

ANSWER: C

HarmopasIM Ha3pIBaeTCs:

A. TIoTOK XHMAKOCTH, OTpaHMYEHHBIM MOBEPXHOCTSIMHM DPa3pblBa CKOPOCTEHM, MOBEPXHOCTHIO B
JBIKYIIEUCS >KUAKOCTH, NPU IEPEXOoJe Yepe3 KOTOPYH KacaTellbHble K 3TOM IOBEPXHOCTH
BEKTOPBI CKOPOCTH CKAYKOOOPa3HO U3MEHSIOT CBOIO BEJTMUUHY.

B. IloTOK, 4YacTUYHO OIrpAaHWYEHHBIA TBEPABIMHM CTEHKAMM W HWMEKOIIWA 110 BCEH JJIMHE
CBOOOTHYIO TOBEPXHOCTH;



C. IloToK, OrpaHMUYEHHBIN CO BCEX CTOPOH TBEPJBIMHU CTEHKAMH;

D. Her npaBuibHOrO OTBETA.

ANSWER: C

Y cTaHOBUBIINMCS (CTALIMOHAPHBIM) HA3bIBAIOT JBM)KEHUE HKHUIKOCTH:

A. Ilpu KOTOPOM JaBJIEHHE M CKOPOCTH JKUKOCTH B JIO0O0H TOUKE 3aHATOTO €0 MPOCTPAHCTBA C
T€YCHUEM BPEMEHHU U3MEHSIOTCS;

B. IIpu xoTOpOM /aBiIeHHE U CKOPOCTh JKUAKOCTH B JHOO0I TOUKE 3aHATOTO €10 MPOCTPAHCTBA C
TE€YCHUEM BPEMEHU HE U3MEHSIOTCS;

C. Ilpu KOTOpOM U3MEHSETCSI JABJIECHUE XKUJIKOCTU C TEYEHUEM BPEMEHH, @ CKOPOCTb JKMJIKOCTH
B JI000M TOUYKE 3aHATOTO €10 IPOCTPAHCTBA OCTAETCS IOCTOSHHOM;

D. IIpu KOTOPOM U3MEHSIETCSI C TEYEHUEM BPEMEHH CKOPOCTh JBHUYKECHUS KUJKOCTH, a JJaBIICHUE
KHUJIKOCTH B JIF000M TOUKE 3aHATOIO €10 IPOCTPAHCTBA OCTAETCS IOCTOSIHHOIM;

E. YcranoBuBlieecss IBUKEHUE — 3TO JBH)KEHHME, IIPU KOTOPOM CKOpPOCTb HE M3MEHSETCS
BO BPEMEHH, a 3aBUCAT TOJIBKO OT MOJIOXKEHUS B MIOTOKE, T. €. ABJISAIOTCS (PYHKIUSAMH KOOPAUHAT.
ANSWER: B,E

HeycTaHnoBuBIIMMCS (HECTALIMOHAPHBIM) HA3bIBAIOT JBM)KEHUE KUIKOCTH:

A. Ilpu KOTOPOM JaBJIEHHE M CKOPOCTH JKUIKOCTH B JIO00H TOUKE 3aHATOTO €10 MPOCTPAHCTBA C
TE€YCHUEM BPEMEHU HE U3MEHSIIOTCS;

B. Ha3pIBaroT Takoe ABMKEHUE KUIKOCTH, IIPU KOTOPOM CKOPOCTh U JIaBJICHUE B Ka)XKJ10M TOYKE
[IOTO-Ka U3MEHSIOTCS BO BDEMEHHU, T. €. 3aBUCAT HE TOJIBKO OT KOOPAMUHAT, HO U OT BPEMEHNU

C. IIpu KOTOpOM U3MEHSIETCSI JABJIEHUE KHUIKOCTU C TEYEHUEM BPEMEHH, @ CKOPOCTh KU AKOCTU
B J1000 TOUYKE 3aHATOIO €10 IPOCTPAHCTBA OCTAETCS NOCTOSIHHOM;

D. Ilpu KOTOpOM U3MEHSIETCST JAaBICHUE KUIKOCTH C TEYEHUEM BPEMEHH, a CKOPOCTh KUJIKOCTH
B J1000M TOUYKE 3aHATOIO €10 IPOCTPAHCTBA OCTAETCS NOCTOSIHHOM;

E. IIpu KOTOPOM M3MEHAETCA C TEYECHUEM BPEMEHHU CKOPOCTh JABUKECHUS KUIKOCTH, a JABICHUE
KHUJIKOCTH B JIF000M TOUKE 3aHATOIO €10 MPOCTPAHCTBA OCTAETCS TOCTOSIHHOIM;

F. Ilpu xoTopoMm JaBieHHE U CKOPOCTb KHUAKOCTHU B JIFOOOH TOUKE 3aHATOrO €0 MPOCTPAHCTBA C

TE€YEHUEM BPEMEHHU U3MEHSIOTCS;
ANSWER: B, F



7.10. Onucanue nmokasarened U KpUTEpUEB OIIEHUBAHUS KOMIIETEHIIMI HA Pa3Iu4HbIX dTanax ux (OpMHUpPOBAHUS, OMKHCAHUE

IMIKaJIbl OICHHUBAHMA.

Taoanua 7
Ilnanupyemblie pe3yJibTATHI 0CBOEHHUS Kputepun ouennBanus pe3yJibTaToB 00y4eHUs! HaumenoBanue
KOMIEeTEeHIH U OIIEHOYHOTI' 0
MeHee 41 6ajl10B 41-60 6aa10B 61-80 6ay10B 81-100 6as10B cpencraa
(HeynoBJIETBOPUTEIBLHO) | (YIOBJIETBOPHTEIbHO) (xopoiuo) (oTJaM4YHO)

OIIK-3 Cnoco0eH 1IeMOHCTPUPOBATh MPUMEHEHHE OCHOBHBIX CIIOCOOOB MOTydeHHsI, TpeoOpa3oBaHusl, TPAHCIIOPTA U MCIIOJIb30BAaHUS TEIUIOTHI B
TEIIOTEXHUYECKUX YCTAHOBKAX U CHCTEMaX.

3HATD: @parmeHTapHbIC 3HAHUS HenonHele 3HaHMs CdopmupoBaHHEIe, Cdopmuposannsie | Keiic-3amanus,
HO coJiepKaliue CHUCTEMATHYECKHE 3aJaHus JIs
— OCHOBHBIC (DH3UKO-MEXaHUICCKHEC OTJEIbHBIE SHAHUS KOHTPOJIBHO
CBOMCTBA KUJIKOCTH U CHIIBI, IpOOEITbl 3HAHUSA paboThI, TEMBI
JICUCTBYIOLIKE B )KUIKOCTH CBOMCTBA pedepatos,
JIOKIIAJIOB.

THPOCTAaTUYECKOTO JAaBJICHUS,
OCHOBHBIE 3aKOHBI JIBUKECHHSI
KHIKOCTH;

— o0rmue 3aKOHBI ¥ yPaBHEHHSI CTATUKH
Y TUHAMHKH KHIKOCTEH BUIBI U
PEXHUMBI IBHKSHUS JKUIKOCTH,
OCHOBBI TH/IPOTMHAMUYECKON TEOPHH
CMa3KH;

— Ha3HAuYCHHE M KIACCH(DUKAIIIO
TpyOOINPOBOIOB;

— METO/bI THAPABINYECKOTO pacyera u
IPOEKTUPOBAHUS TPYOOIIPOBOJIOB;

—  KJIaCCHU(HKAIUIO THIPABINYECKUX




MalllvH TUuAPOITHCBMOIICpCaay,

o0jacT NPUMEHEHUs T'MJIPOIIPUBO/IA

Y TTHEBMOTIPUBO/IA;
METOAMKY pacuera U
IPOCKTHPOBAHUS; THPABIMYECKIX
MaluH 1 00BEeMHBIX THApOIIEpEaay;
0COOEHHOCTH KOHCTPYKIIMU U
pacdeTsl Ha O€30TacCHOCTb,
IPOYHOCTH, HAJIS)KHOCTh H
IPOM3BOIUTEIILHOCTD PA3THYHBIX
THJIPABITUYECKUX CXEM.

y4€TOM 0COOEHHOCTH KOHCTPYKLIUU U
YCJIOBHM IPUMEHEHUS.

yMeThb:

IPUMEHSTH OOIIHE 3aKOHBI 1
YpaBHEHHS CTATUKH U TUHAMHKH
AKHUJIKOCTEH, 3aKOHBI IBUKECHUS U
PaBHOBECHSI KHUJIKOCTEH;
OCYIIECTBHUTD THIPABITNIECKUI
pacyeT IpOCTOTO U CI0XKHOTO
TpyOOIPOBOIOB;

COCTABJISITh THIPOIHEPTETUIECKUI
OaslaHC HACOCHOW YCTaHOBKHY;
IPOBOJUTH PAaCYEThI HA
0€30MacHOCTb, POYHOCTb,
HAJIC)KHOCTh U TIPOU3BOIUTEIHLHOCTD
Pa3INYHBIX THIPABIMYECKUX CXEM C

YacTuuHbIE YMEHHUS

Henonnsle ymenus

YMeHus 1oJHbIe,
JIOIyCKaloTCA
HEOOITBITTHE
OIIMOKHU

CdhopmupoBaHHbIE

YMeHus




y4eTOM 0COOEHHOCTH KOHCTPYKIIMU U
YCIIOBUM IPUMEHEHUS;

—  KJIaccuuKaImio
THIPOITHEBMOIIEpe1ad, 00IacTu
PUMEHEHHS TUAPONIPUBOJIA U

ITHEBMOITPUBO/IA.
— YacTruHOE BiIaJIcHNE Hecucremarnueckoe B VYcneninoe u

ACTD: HaBBIKAMU [IPUMEHEHHE HaBBIKOB CHCTEMATHYECKOM CHCTEMATHYECKOE
— METOJIaMHU UCCIEIOBAHUA IBUKECHUS TIpUMEHEHUN [IpUMEHEHHE HABBIKOB

HAaBBIKOB
JKUJTKOCTH, METOJaMH aBBIKO
JIOTTyCKAIOTCS
TUJIPABINYECKOr0 pacyera u npoGesi
MPOEKTUPOBAHUS TPYOOIIPOBO/IOB; 3HAHUI

— 3aKOHaMHU COIPOTHUBJIEHUS IBUKECHUS
KUJKOCTH, UICTEUEHUS JKUKOCTH
yepe3 OTBEPCTHUS U HACAIKH;

— CYUIECTBYIOIIMMH I'MIPaBIMYECKUMU
Y THEBMaTHYECKUMHU CUCTEMaMH;

— METOAUKOM pacyera u
MPOEKTUPOBAHMUSL, THIPABIMYECKUX
MaIIvH U 00BEMHBIX TUApONepeaay
IIPOBEJEHUE DPACUETOB HA
0e30MacHOCTh, MPOYHOCTb,
HaJIe)KHOCTb U ITPOU3BOJUTEIBHOCTD
pa3IMYHBIX THIPABINYECKUX CXEM C
y4€TOM 0COOEHHOCTH KOHCTPYKIIMU U
YCIIOBHI IPUMEHEHHS.




8. Oco0enHOCTH peanu3anuy JMCHUIIMHBI JJISI HHBAJIUI0B U JIMII C

OIrpaHUu4Y€¢HHBIMHA BO3MOKHOCTHMH 310POBbHA

JUIs OCYIIECTBIIEHUS MPOLEAYP TEKYILEro KOHTPOJI YCIIEBAEMOCTH U MPOMEXKYTOUHOMN
aTTecTallud OOY4YaroUIMXCsl CO3/aHbl (OHABI OLIEHOYHBIX CPEACTB, AJANTUPOBAHHbBIC IS
UHBAJIUAOB U JIUI C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 30POBBSI M MO3BOJISIONINE OLEHHUTH
JOCTHKEHUE MMU 3aIlJIJaHUPOBAHHBIX B OCHOBHOM 00pa30BaTENbHON IPOrpaMME pe3yNIbTaToOB
0o0y4yeHHs ¥ ypOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBIEHHBIX B 00pa3oBaTeIbHOM
nporpamMe. @Popma poBeAeHUs TEKylled arTecTalud Uil CTYAEHTOB-MHBAJINJIOB
YCTAQHABJIMBACTCS C YYETOM WHAMBUIYAIBHBIX THcuxodusnyecknx ocobeHHocTe (ycTHO,
NUCHbMEHHO Ha Oymare, MUCHMEHHO Ha KOMIIbIOTEpe, B (OpMe TecTHpoBaHUS H T.1.). [lpm
TECTUPOBAHUM Ul CIA00BUIALIMX CTYJCHTOB HCHOJB3YIOTCA (OHIBI OLEHOYHBIX CPEICTB C
YKpynHeHHbIM mpudrom. Ha »5K3aMeH npuriamaercs CONPOBOKAAOUIUM, KOTOPBIN
o0ecrieynBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyIeHTy. [lpum HeoOXOAMMOCTH CTYHEHTY-
MHBAJIUY IPEIOCTABIISAETCS TONOIHUTEIBbHOE BpeMsl AJIsl MOATOTOBKU OTBETA Ha AK3aMeHe (MU
3agere). OOywaromiyecs C OrpaHUYEHHBIMH BO3MOXHOCTSIMM 3[0pOBbS M OOydarouuecs
UHBAJINABl 00ECHEeUMBAIOTCS IMEYaTHBIMM M 3JEKTPOHHBIMU 0O0pa3oBaTENbHBIMH peCypcaMu
(mporpammbl, y4eOHBIE TOCOOHMSI JJIsi CaMOCTOSITENbHOW paboThl W T.A.) B (¢opmax,
Q/IaTITUPOBAHHBIX K OTPAaHUYEHUSIM HX 3I0POBBS U BOCTIPHUATHS HHPOPMALIUH:

1) JUIS ’HBAJIMOB U JIUII C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbS 110 3PEHUIO:

- VISl cJIeNbIX: 33/1aHUs Ul BBIIOJHEHUS HAa CEMHHApaxX U NPaKTHUECKUX 3aHITUAX
odopmisitoTest penbedHO-ToueuHbIM mpudTOM bpaiing unu B BUAE IEKTPOHHOTO JTOKYMEHTA,
JIOCTYITHOT'O C ITOMOIIBI0 KOMIIBIOTEPA CO CHEIUAIN3UPOBAHHBIM IPOrPaMMHBIM O0O€CIieUeHnEM
JUISL CJIETIBIX, TMOO 3aUUTHIBAIOTCS ACCUCTEHTOM; MUCbMEHHBIE 3aJ[aHNs BBITTOJIHAIOTCS Ha Oymare
penbedHO-TOUeUHBbIM HIpudTOM bpalias wiM Ha KOMIBIOTEpE CO CHEeNHUATU3MPOBAHHBIM
IPOrpaMMHBIM 00€CTIeYeHUEM /IS CIIETIBIX JTMO0 HaJIUKTOBBIBAIOTCS ACCUCTEHTY; 00ydaromuMces
JUIS BBITIOJTHEHUS 3aJaHUs TPH HEOOXOAMMOCTH MPEIOCTABISETCS KOMILIEKT IHChMEHHBIX
NPUHAAISKHOCTEH M Oymara ajs mucbMa penbedHo-TouedHbM mpudToM bpaiins, koMmeioTep
CO CHeLHATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTIEYEHUEM JIJISl CIIETIBIX;

- 1J cJa00BUAAIMX: oOecreunBaeTcs UHIMBUYalbHOE PABHOMEPHOE OCBEIIEHUE HE
menee 300 urokc, oOydarOmmMMCS IS BBITIOJHEHHWS 3aJaHUs TpPU  HEOOXOJIMMOCTH
IPEOCTABIISCTCS YBEIUYUBAIOIIEE YCTPOWCTBO; BOZMOXKHO TAKXKE MCIIOJIb30BaHUE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPOICTB; 3a/laHus sl BHIIOJHEHUS 3aJaHUA OQOPMIISIOTCS YBEIUYESHHBIM
mpudTom;

2) JUTSE THBAITUIOB ¥ JIUII C OTPAaHNYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS MO CJAYXY:

- I TJIOyXuX H cnaﬁocnblmaumx: oOecrneynBaeTCsd HaJIAYHE 3By1(0y0PIJ'IPIB3IOHI€I>i



anmaparypbl  KOJUIEKTMBHOTO  IIOJIb30BaHUS, ITpU  HEOOXOAMMOCTH  OOydarommmcs
IPEIOCTABIAETCS  3BYKOYCWIMBAIOIIAs — amnmapaTypa  HMHAUMBUAYAJIbHOIO  IOJb30BAaHUS;
IIPEIOCTABIISAIOTCA YCIYTH CypAOIIEPEBOIUHKA;

- IJISl CJENOIVIyXHX JIOIYCKaeTcs NPUCYTCTBUE AaCCHCTEHTA, OKAa3bIBAIOILEro YCIYIH
TU(IIOCYpIOTIEPEBOAUMKA (IOMUMO TPEOOBaHUM, BBINOIHAEMBIX COOTBETCTBEHHO Ul CJICHBIX U
[IIyXUX);

3) JUISL JIMIL C TSDKETIBIMU HapyUICHUSAMHU PEUH, TIIyXUX, CIa0OCIBIIIANIMX JIEKIUU U
CEeMMHapBbI, IPOBOIUMBIE B YCTHOH (opMe, MPOBOATCSA B TUCbMEHHOU (opMe;

4) JUIs MHBAJIUIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBbS, MMEIOIIMX
HApYyLIEeHHs ONOPHO-/IBUIaTe/IbLHOIO anmapara:

- Ui JIMLI C HapyLIEHUSMU OIOPHO-ABUIATEIbHOIO amnmnapara, HapyLIEHUSIMU
JIBUTATENIbHBIX (YHKLUUH BEpXHUX KOHEYHOCTEH WM OTCYTCTBUEM BEPXHHUX KOHEUHOCTEH:
NUCbMEHHBIE 33/1aHUS BBIIOJIHIIOTCS HAa KOMIBIOTEPE CO CIIENUATU3UPOBAHHBIM IIPOIPAMMHBIM
oOecriedyeHHEeM WM  HAJWKTOBBIBAIOTCS ACCUCTEHTY; BBINOJIHEHHME 3aJaHuil  (TECTOB,
KOHTPOJIBHBIX paboT), MPOBOIUMBIE B MUCEMEHHOH (hOpMe, POBOASTCS B YCTHOH (hopMme myTem

orpoca, 6ecepl ¢ 00yJarOImUMCS.

9. YueOHO-MeTOAMYECKOE U HH(POPMAITHOHHOE O0ecniedeHre TUCHUILTHHbI

9.1 JIuteparypa

1. Kysnenos B.A. OcHOBBI rHAPOTa30AMHAMUKH [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Ky3nenoB B.A.— DnexTpoH. TekcToBble NaHHble.— benroposa: benaropoackuit
roCy1apCTBEHHBIN TeXHONornueckuii yausepcuteT uM. B.I'. [llyxosa, O5C ACB,
2012.— 108 ¢.— Pexwum noctyma: http://www.iprbookshop.ru/28374.html.— 3bC
«IPRbooks»

2. AnppwxueBckuii A.A. MexaHuKa KUJIKOCTH U Ta3a [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ AHApUKHEBCKUHA A.A.— DIEKTPOH. TEKCTOBBIE JaHHbIe.— MUHCK:
Bermmiimas mkona, 2014.— 207 ¢.— Pexum gocryma:
http://www.iprbookshop.ru/35498.html.— 5BC «IPRbooks»

3. MexaHuKa ®KHUJIKOCTH U Tra3a [DIeKTpOHHBIN pecypc]: MeToAnYecKre yKa3aHus/ —
OnekTpoH. TekcToBble naHHble.— CII10.: Cankr-IleTepOyprckuii rocy1apcTBEHHBII
apXUTEKTypHO-CTpouTebHbIN yHuBepcuteT, ObC ACB, 2013.— 31 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/26873.html.— 3BbC «IPRbooks»

4. CaBunoBckux A.I'. I'uapasnuka [ DnekTpoHHBIN pecypc]: yaedHoe nocobue ais CI10/
CapunoBckux A.I'., KopoGeiinukosa 1.10., HoBukosa JI.A.— DIeKTpOH. TEKCTOBBIE
nanasie.— Caparos: [IpodobOpaszoBanue, 2019.— 168 ¢.— Pexxum mocryma:
http://www.iprbookshop.ru/86069.html.— 3BC «IPRbooks»

5. Kapemun B.C., Typnyes P.A-B., Hcaes X.A. 3MepeHne ruipocTaTHUECKOTO JaBICHUS
U DKCIIEpUMEHTaIbHOE MATBEpKIeHue 3akoHa [lackans.- Meroa. ykas. k 1a0. pabote
Wzn. I'THA 2009 r.



6. HcaeB X.A. Pemenne THIIOBBIX 3324 1O THAPABINKE (TUAPOCTaTHKA). METO I peKkoMm.
W3n. I'THU 2008 r

7. HUcaes X.A. Pemienne TUOBBIX 3a7a4 110 ruapoanHamuke. Meroa pekom. Mzn. [THU
2007 r.

8. Hcaes X.A., MaromaznoBa M. X. I'maponunnamuka Kype nekunmii.- M3n. TTHU 2010 r.

B) IPOrpaMMHOe U KOMMYHMKALMOHHOE o0ecreyeHue
1. DneKTpOHHBII KOHCHEKT JEKIUHA U 3JIEKTPOHHO-00YJarOIUii KOMIUIEKC MO JUCLIUTUINHE
TecThl 17151 KOMIIBIOTEPHOTO TECTUPOBAHUS CTYIEHTOB

r). HurepHer pecypcbl: MHTepHeT pecypc - WWW.QSIOU.I'U 3ieKTpOoHHAs
oubmoreka OBC «IPRbooksy, «KoHCYIbTaHT CTyZeHTa»

I'maporazonmnamuka

borisov.3dn.ru> 1d/0/10 2-Gydravlika-Le.pdf

forest-college.rusfiles/uchebn-mat-1/tehnich ...

firing-hydra.ru>index.php...

twirpx.com>file/189316/

gidravlika.3dn.ru>index/kurs lekcij/0-4

1 hydro133.narod.ruslecture/og_lec_04.pdf
| shporgaloshka.ucoz.rusgidravlika-konspekt ...

J borisov.3dn.ru> 1d/0/10 2-Gydravlika-Le.pdf

! allformgsu.rus>Karanor daiios>JIEKIUs 110 THAPABIMKE

hydro133.narod.ru>lecture/og lec 04.pdf

9.2 MeToau4yecKue yKa3aHusi 0 0CBOCHHIO JUCHUIIHHBI (Ipriokene)

10. MaTepuajibHO-TEXHHYECKOE o0ecniedeHne TUCIUIIINHBI
1 Kiacc ¢ mepcoHalbHBIMM KOMIIbIOTEpAMU JJIsl MPOBEACHUS MPAKTUUECKUX 3aHATHI U
BUPTYaJIbHBIX Ja0OPAaTOPHBIX padoT.

11. lonostHeHMs1 ¥ U3MeHeHUsI B pa0oyeii mporpaMmme Ha yueOHbIN 1o

JlononHeHys u u3MeHeHus B paboune IporpaMMbl BHOCSITCSI €KErOAHO Nepe]] HayaloM HOBOTO
yueOHoro roja no ¢opme. M3MeHeHUs AOIKHBI OQPOPMIIATHCS TOKYMEHTAIBHO M BHOCSTCS BO
BCE YUTCHHBIE DK3EMILIAPHI.

I'maporazoaunamuka (Hanuane obopynosanus u TCO)

1. TunoBoi KOMIIJIEKT y4eOHOT0 000PYIOBaHMS: CTEH]T THPABIMYECKHI
YHHUBEpCAIbHBIN "DKCIepruMeHTalIbHAs MexaHuKa xuakoctu" DMK-09-14J1P-01
(14 naGopaTopHbIX paboT)

2 TunoBoit kommiiekT yue6Horo obopynoBanus: «V3mMepenue qaBieHui, pacxo10B U
TeMreparyp B cuctemax razocuabdxenusi» UCI™ JIPT-012-12JIP-T1K (12
71a00paTOpHBIX padboT)

3 Buptyansuble 1aboparopHbie paboThl:  «JlabopaTtopHbiit KomIieke [ uapaBamka;
«['unpomaimHel U THIPONIPUBOIEIY; «VccaenoBanne OTKPHITOrO OTOKaY;
«['unpaBianueckoe MOAEINPOBAHHUE KOJBLEBBIX, TYIUKOBBIX, WIN
KOMOMHHPOBAHHBIX TPYOOIPOBOIHBIX CETEM».

ITporpammuslii 1abopatopublil kommuieke "['uapasnuka” (45 nabopaTopHbIX paboT)



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
http://forest-college.ru/files/uchebn-mat-1/tehnich_ekspl_p-t_masin/Osnovi_gidravliki.pdf
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtJXex15Wcbo_fVuPTChhD_hsHCqUOxYEqikazJJ9XPtU&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcmthV3VKOTNrMkk3SWRSa3phYWE3b3JsbFJrY0ZhN29lYlphRGZuR2VJMGFyMmdEMlV6cjZPT2Y3c2RUcUI0WTFnMEpTdzVkTzM5&b64e=2&sign=d38dc3e73b627186a98513028ca11071&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=1479474601682&mc=4.1442222808117615
http://firing-hydra.ru/index.php?request=list_category&id=243
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtJXex15Wcbo_cgtmR8o9DgnSNQ3f1XfvGB9gPa3sfq-b&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcmdlOFVpdk5sVnlDSTRMbmhTZ1liQ1Z5LW1CSUJRaEFqOVdXMEhXY19mdjQtVi15ZFZYeV9FcDFUcDhjTDk0QVVQd1o0Y0Z0Vmwy&b64e=2&sign=0db41e3eea571853e0f6a96ad1c922e6&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=1479474622888&mc=4.137831215521396
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4 Kommnuexktsl miiakaros (pasmep 560x800 mm):

4.1 | Kommnext mnakaroB «l 'uapasnuka u rugponpusoay 560x800 mm, 16 mt.
N3o0paxkeHne HaHECEHO Ha MJIACTUKOBYIO OCHOBY TOJIIMHON 4 MM U pazmepoM 560x800 mm. M3o6paxenue
o0Jsagaer BOJOCTOMKUMY cBOMcTBaMH. Kask/iblil IJIaKaT MMEET 3JIeMEHTbI KPEIUICHUS. K CTEHE.

5 3JIeKTp0HH]>Ie IIJTAKaThI JleMOHCTpauHOHHBIC KOMIUIEKCHI HA 0a3e MyJIbTHUMEANA-IPOCKTOPA
(KOMIUTEKT 3JIEKTPOHHBIX IuTakaToB Ha CD, mynsTumenna-nipoekrop BENQ, HOyTOYK, 2kpaH 1,5x1,5 m):

5.1 | 'mppaBnuka u ruapornpuox (171mT.)

IIpe3enTanuu:

OCHOBBI PUKJIAJTHON TUAPABIUKH;

['mapaBnuyeckue noTepu no JUiMHe TpyoonpoBoIa;

Hacocw u TUAPOIPUBOJIbI

Jleknuu 1o paszueny ruipaBIMdeCKHe MAalIuHbI

OB |WIN|F-

['mapossiekTpcTaHumn

Tlpunooicenue

MeToauuyecKkue YKa3aHUuA 10 OCBOCHUIO JTUCHUIIIMHBI

"I'maporazoaunammuka"

1. Meroanueckne YyKazaHus I O00y4YalomMXcsl MO0 IUIAHMPOBAHHUKID W
OpPraHu3alMu BpeMeHH, He00X0IMMOT0 1JIsi OCBOCHUSI JUCIUNJIMHBI.

N3ydyenne pexomMeHayeTcsl HayaTh C O3HAKOMIIEHHS C paboyeil mporpammont
JTUCIUIUIMHBI, €€ CTPYKTYpOW W COACpKAHHEM pa3lenoB (Moyiiei), (OHIOM OIEHOYHBIX
CPEICTB, O3HAKOMHUTHCA C Y4eOHO-METOIWYECKUM U HHQPOPMAIMOHHBIM oOOecreyeHrneM
JUCIUATLINHEL

Jucuumnuna "T'uaporazoguHamuka” cocTOUT U3 14 CBSI3aHHBIX MEXAYy CO0O0I0 TeM,
00eCTIeUNBAOIINX TIOCTICIOBATEIFHOE N3yUECHUE MaTepHaia.

OO6yuenne mo mgucHumuivHe "['maporasonuHamMuka' OCYIIECTBISIETCS B CIEAYIOLINX
dbopmax:

1. AyautopHbie 3aHATHS (JEKIMHU, TPAKTHYCCKHUE/CEMUHAPCKUE 3aHATHS).

2. CamocrosTenbHas paboTa crymeHTa (MOATOTOBKA K JICKIHSM, HPAKTHYCCKHM/
MPAKTUYECKUM 3aHATHUSM, TecTam/pedeparaM/IoKaaaM/scce, 1 UHBIM (GopMaM MHUChbMEHHBIX
paboT, BHITIOJIHEHHUE aHAIIN3a KEHCOB, MHANBUIyalIbHAsI KOHCYJbTAIIUS C MPETIOAaBaTEIIEM ).

3. UHrepakTuBHBIE (HOPMBI MPOBEACHUS 3aHATUN (KOJIOKBUYM, JIEKIIHS-TUCKYCCHS,
TPYIIIOBOE pelieHne Keica u ip.hopmabl).

Y4eOHbIii MaTepuan CTPYKTYPHUPOBAaH U HW3YYEHHE IUCHUIUIMHBI TPOU3BOIAUTCS B
TeMaTUYeCKOU mocieaoBaTesibHOCTH. KaknoMy HmpakTuueckoMy/ CEMHUHAPCKOMY 3aHSTHIO U
CaMOCTOATENIbHOMY H3yYE€HHMIO MarTepuaja MpeIlIecTBYeT JEeKUUs 10 JaHHOM TeMe.
OOyuaromuecss CaMOCTOSTEILHO TPOBOJAT MPEIBAPUTEIBHYIO TOATOTOBKY K 3aHATHIO,
MPUHUMAIOT aKTHMBHOE M TBOPYECKOE ydYacTHE B OOCYXKICHUU TEOPETUYECKUX BOIPOCOB,
pazbope MpoOJIEMHBIX CHUTYyalluid W TIOMCKOB IMyTed WX pemieHus. MHorue mnpooieMsl,
M3y4yaeMble B Kypce, HOCAT JAMCKYCCHOHHBIM XapakTep, YTO MPEIIOJaraeT WHTEPAKTHUBHBIN
XapakTep MPOBEICHUS 3aHITHI HA KOHKPETHBIX IPUMEPaXx.

Omnucanue MOCIIEIOBATCIIBHOCTH JCUCTBUI

00ydJaromnerocs:

[Ipu u3ydyeHuu kypca cieayer BHUMATEIbHO CIYIIaTh U KOHCIEKTUPOBATH MaTepHual,
M3JIaraeMblii Ha ayJUTOPHBIX 3aHATHUSIX. JIJIT ero MOHMMaHHWS M Ka4eCTBEHHOTO YCBOCHUS
PEKOMEHIyEeTCsl CIIe1yIolas MOCIe10BATENbHOCTh ACHCTBUM:

1. Tlocne oxoHYaHHS y4EOHBIX 3aHATHU IS 3aKPEIJICHUST MaTepuaia MpOCMOTPETh H
00IyMaTh TEKCT JEKIUU, MPOCIYIIAHHOW CEeToIHs, pa3o0parh paccMoTpeHHbIe mpuMepsl (10
— 15 munyT).




2. Ilpy MOATOTOBKE K IIEKIMU CIEAYIONIEr0 MHS MOBTOPUTH TEKCT MPEIbIIyIIeiH
JICKITMH, TIOJyMaTh O TOM, Kakast MOKeT ObITh creayrornas tema (10 - 15 munyr).

3. B Teuenue Henenu BBHIOpATH BpeMs A pabOTHI ¢ JUTEparypoil B Oubmuoreke (1o
1

qacy).

4. ITpr MOATOTOBKE K HNPAaKTHYECKOMY/ CEMHUHAPCKOMY 3aHATHUIO MOBTOPUTH OCHOBHBIE
MOHATHUSL 10 TEME, WU3YYUTh NpPUMEphl. Perias KOHKPETHYIO CHUTYaIUIO, - MPEIBAPUTEIBHO
MOHATh, KaKOW TEOPETHUYECKUI MaTephall HYy>KHO HCIIOJIb30BaTh. HaMeTuTh IUIaH pelieHwus,
monpoOoBaTh HA €r0 OCHOBE PEHIUTh | - 2 mpakTHYecKue cuTyanuu (71a0.padoThl).

2. Meroauuyeckue yka3aHusi 1o padore 00y4almMxcs BO BpeMsi INPOBeldeHUs!

JeKINH.

Jlekuuu [ar0T OOyYaromMMCS CHUCTEMAaTH3MpPOBAHHBIE 3HAHMA 10 AMCLUIUIMHE,
KOHUEHTPUPYIOT WX BHUMaHHE Ha Hauboyiee CIOXHBIX M BaXXHBIX BoIpocax. Jlekuuu
OOBIYHO H3JIAaraloTCs B TPAJAULMOHHOM WIM B mpoOneMHOM cTuie. Jljis CTyAeHTOB B
0O0JIBIIMHCTBE Ci1y4yaeB B nMpoOiaeMHoOM ctujie. [IpoOaeMHbIN CTHIIb O3BOJISET CTUMYIUPOBAThH
AaKTUBHYIO I103HABATEJIbHYIO JEATEIBHOCTh OOYYAIOIIMXCS M UX HHTEpeC K JUCUUIUIMHE,
(bopMUpPOBATh TBOPYECKOE MBIIUICHUE, MpUOeratb K MPOTHUBOMOCTABICHUSIM M CPaBHEHUSM,
nenatb 00OOIIEHMs, AaKTHMBH3MPOBATH BHHUMAaHHE OOYYAIOMIMXCSA IyTEM MOCTAaHOBKH
MPOOJIEMHBIX BOIIPOCOB, MOOILIPSTH TUCKYCCHUIO.

Bo Bpems NEeKIMOHHBIX 3aHATUN PEKOMEHIYeTCsl BECTU KOHCIEKTUPOBAaHUE Y4eOHOTO
MaTepuaia, o0panars BHUMaHue Ha (JOPMYIMPOBKH U KaTETOPHHU, PACKPBIBAIOIINE CYTh TOTO
WM WHOTO SIBJIEHUS, WIH IPOLIECCOB, BHIBOJIbI U TPAKTUYECKUE PEKOMEHAALINH.

KoHcnekt neknuu jdydiie MoApa3feNiaTh Ha IMYyHKTHI, COON0as KPacHYIO CTPOKY.
DroMy B OOJBIION cTENEeHH OYAYT CIIOCOOCTBOBATH BOMPOCH TUIAHA JICKIHH, MTPEII0KESHHBIC
npenogaBatensM. Crenyer oOpamiaTh BHUMAaHHE Ha aKIIEHTHI, BBIBOJIbI, KOTOpBIC JeJaeT
npenojaBaTesib, OTMeudas HauOoyiee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepuaie
3aMEYaHUSIMU
«BAXXKHO», «XOPOILIO 3allOMHUTH» U T.N. MOXHO JenaTh 3TO U € MOMOIIbIO Pa3HOLBETHBIX
MapKepoB WIH py4yeK, HOJUepKUBasi TEPMUHBI U ONPEAETICHUS.

IenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHHH, ab0peBHatyp H
cuMBOJIOB. OJHAaKo IpH AajbHEHIIed paboTe ¢ KOHCIEKTOM CHUMBOJIBI JIy4llle 3aMEHUTh
OOBIYHBIMH CJIOBaMU JUIsl OBICTPOTO 3pPUTENILHOTO BOCIIPHUSTHS TEKCTA.

Paboras Hax KOHCIIEKTOM JIEKLUH, HEOOXOIUMO HCIOIb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATypy, KOTOPYIO JAONOJHUTEIBHO PEKOMEHI0BAJI MIPETNOJaBaTENb.
NMenHO Takas cepbe3Has, KpONOTIuBas paboTa C JIEKIMOHHBIM MaTepuajioM MO3BOJIUT
r71y0OKO OBJIa/IETh TEOPETUUYECKUM MATEPHUATIOM.

Temaruka nekuuii gaercsa B pabouelt nporpamme JIUCHUIUIMHBIL.

3. Mertoaunyeckue yKa3aHus o0yyaromumcest no NMOAr0TOBKE K
NPAKTHYECKUM/CeMHUHAPCKUM 3aHATHSIM.

Ha mnpakTH4eckux/CEeMHMHAPCKUX 3aHATUSX MPHUBETCTBYETCS AKTMBHOE YYacTHE B
00CYXJIEeHUM KOHKPETHBIX CUTYallHil, CIOCOOHOCTh HA OCHOBE MOJIyYEHHBIX 3HAaHUM HaXOAUTh
Haubonee 3((eKTUBHbIE pELIeHHs MOCTaBIEHHBIX MPOOJIEM, YMETbh HaXOAWUTh IOJIE3HBIN
JIOTIOJIHUTEbHBIMATEPHAT 110 TEMAaTUKE CEMUHAPCKUX 3aHITHH.

CryneHTy peKOMEHyeTCsl CIEAYIoLIasi CXeMa MOATOTOBKU K CEMHUHAPCKOMY 3aHATHIO:

1. O3HakoMJIeHHE C IUIAHOM MPaKTUYECKOT0/CEMHHAPCKOTO 3aHSATHS, KOTOPBIN
OTpakaeT COoAEpKaHUETPEJI0KEHHON TEMBI;

2. [TpopaboTaTh KOHCIIEKT JICKITHIA;

3. IIpounTaTh OCHOBHYIO U JOMOJHUTEIBHYIO JTUTEPATYPY.

B mpornecce moAroToBkH K MPakTUYECKUM 3aHITHUSIM, HEOOXOJUMO OoOpaTuTh ocoboe
BHHMaHHE Ha CAaMOCTOATEIbHOE N3YYEHNE PEKOMEHI0BaHHOM UuTepaTypsl. [Ipu Beell nomHoTe
KOHCIIEKTUPOBAHUS JIEKIIMM B HEH HEBO3MOXKHO H3JIOXKHMTh BECh MaTepuai Hu3-3a JIMMUTA
ayaMTOpHBIX dYacoB. IloaTomMy camocrosTenbHas paboTa ¢ y4eOHUKAMH, Y4EOHBIMH
MOCOOMSIMH, HAyYHOM, CIPaBOYHOMN JIMTEPATypoil, MaTepruagaMu MEPUOINYECKUX H3TaHUA U




WnutepHera sBusercss Haubosiee HPQPEKTUBHBIM METOJOM MOJYYEHHUS JOMOJHUTEIbHBIX
3HAHUW, TO3BOJIAET 3HAYMTENbHO AaKTUBU3MPOBATh MpOIeCC OBIaJeHUs HH(OpMaLKeH,
CocoOCTBYeT Ooiiee IIyOOKOMY YCBOSHHIO U3y4aeMOro MaTepuaina, OpMHUPYET Y CTYACHTOB
OTHOIIIEHHWE KKOHKPETHOW mpobsiemMe. Bce HOBbIE MOHATHS MO U3ydaeMOW TeMe HEe0OXOAMMO
BBIYYUTh HaW3yCTh M BHECTH B IJIOCCAPHIA, KOTOPBIH 11€JIeco000pa3HO BECTH C CaMOro Hayaja
U3YYEHHUS Kypca,

4. OTBETUTH HA BONIPOCHI TJIaHA MPAKTHYECKOT0/CEMUHAPCKOTO 3aHATHS,

5. BeInosHuTh JOMaIIHEe 3a/1aHuE;

6. IIpopaboTarh TeCTOBBIC 3aJaHH U 33/1a4H;

7. Ilpu 3aTpyaHeHusx c(hopMyIHpOBaTh BOIIPOCHI K MPEIOJaBATEINIO.

Pesynprar Takoi pabOTHl TOMKEH MPOSIBUTHCS B CIHOCOOHOCTH CTYJEHTa CBOOOIHO
OTBETUTh HA TEOPETHUYECKUE BOIPOCHl IPAKTUKyMa, BBICTYNIAThb M y4yacTBOBaTb B
KOJUIEKTUBHOM  OOCY)KJIEHUM BOIPOCOB M3y4a€MOW TEMbl, IPAaBUJIbHO BBIIOJHATh
IIPAKTUYECKHE 3a/laHusl M UHbIE 3aJjaHUs, KOTOpbIE JAIOTCA B (POHJIE OLEHOYHBIX CPEICTB
JUCIUIUINHBL.

3. Meroauyeckue yKa3aHUsl O0Y4YAIOIIMMCH 1O OPraHU3alMH CAMOCTOSATEILHOM
padoThbI.

Lens opranuzanuu caMOCTOSTENBHOM pabOThI 1Mo aucuuruimae "I'uaporazoqunaMuka’
- 9TO yIIIyOJieHHWEe U pacllupeHHe 3HaHW B 00JIaCTH OCHOBHBIX 3aKOHOB ITOKOSI M JIBMIKEHUS
KUJKOCTU U rasza; (GopMupoBaHHE HABBIKA M MHTEpPECa K CaMOCTOSATEIBbHON MO3HABATEIbHOMN
JeSITEIbHOCTH.

CamocrosiTennpHass paboTra OOydYarOIIMXCS SBISETCA BAXKHEHIIMM BHUJIOM OCBOCHUS
COJIep>KaHusl TUCIUIUIMHBI, MOATOTOBKU K MPAKTUYECKUM 3aHITHIM U K KOHTPOJIbHOM padorTe.
Croga ’X€ OTHOCSTCS W CaMOCTOSITENIBHOE YIUIYOJIGHHOE W3y4YeHHWE TEM JUCUUIUIAHBEIL
CamoctosiTenbHas paboTa mpeacTapisieT co00il MOCTOSHHO JEUCTBYIOIIYIO CHCTEMY, OCHOBY
00pa30BaTeNBLHOTO MPOIEcCa W HOCHUT HCCIICHIOBATEIIBCKUI XapakTep, YTO IMOCIYXKHT B
OydyuieM OCHOBaHUEM JJid HAalUCaHUS BBINIYCKHOMW  KBalIW(UKAIIMOHHOW  paboThl,
MPAKTUYECKOTO MPUMEHEHHS MOTyUYEHHBIX 3HAHUU.

Opranu3zaiiys caMOCTOSITENIbHON paboThl 00YYarOIINXCs OPUEHTUPYETCS] HAa aKTUBHBIC
METO/bl OBJIQJICHUS 3HAHUSIMH, PA3BUTHE TBOPUECKUX CIIOCOOHOCTEMH, MEePEeXo] OT MOTOUYHOTO
K WHIUBUAYAIU3UPOBAHHOMY OOYYEHHMIO, C Y4YETOM MOTPEOHOCTEl M BO3MOXKHOCTEM
JTUYHOCTH.

[IpaBuibHAs OpraHu3aiys CaMOCTOSITENbHBIX YIEOHBIX 3aHITHI, UX CUCTEMaTUYHOCTD,
1enecoo0pa3Hoe IIaHUPOBAaHUE pabouero BPEMEHH TMO3BOJISIET CTYACHTaAM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHUU W CHUCTEMATH3allMU MPHOOpPETAaeMBbIX 3HAHUM, 00eCTIeYnBaTh BBHICOKHIA
YpPOBEHb  YCIIEBAEMOCTH B  TMEpUOJ  OOy4YeHHUs, TIOJYYHTh HABBIKA  TOBBIIICHUS
poheccCHOHaTBEHOTO YPOBHSL.

[ToaroroBka K MPakTUYECKOMY 3aHITHIO BKIIOYAET, KpOME MPOpabOTKH KOHCIIEKTa U
Mpe3eHTAllMk  JIEKIWH, TOUCK JUTepaTypsl (10 PEKOMEHJAOBAaHHBIM  CIHUCKAaM U
CaMOCTOSTEIIbHO), TIOJITOTOBKY 3arOTOBOK JIJIsi BBICTYIUICHHI TTO BOTPOCAM, BHIHOCUMBIM JIJIS
OOCYXKJIEHUSI 10 KOHKpeTHOW Teme. Takue 3aroTOBKM MOTYT BKIIOYaTh LHUTAThI, (aKTHI,
COTOCTABIICHUE pA3JIMYHBIX  TO3UIMMA, COOCTBEHHBIE  MbICIUM. Ecnu  mpobGiema
3aMHTEpecoBajga 00Yy4arolierocsi, OH MOXET MOJArOTOBUTH pedepaT M BHICTYNHTh C HUM Ha
MpaKTUUeCKOM 3aHsATUH. [IpakTHueckoe3aHsThe - 3TO, MPEXKIE BCETO, TUCKYCCHS, 00CYKICHUE
KOHKPETHOU CUTYallMH, TO €CTh MPEANoaraeT yMEHne BHUMATEIbHO CIYIIATh YWICHOB Majlou
TPYNIBI W MOJEpaTtopa, a TakKe CTapaTrhCsi BBICKa3aTb CBOE MHEHHE, BBICKA3hIBAThH
COOCTBEHHBICE UJACH U TMPEIJIOKEHUS, YTOUYHATh U 3aJaBaTh BOIMPOCHI KOJIJIETaM TIOo
00CYXICHHIO.

[Ipy moAroTOBKE K KOHTPOJNBHOW paboTe oO0ydJarommiics JOMKEH MOBTOPSTH
MPOWICHHBI MaTepuad B CTPOTOM COOTBETCTBUU C YYE€OHON MPOTrpamMMOM, HCIIOIB3YS
KOHCIEKT JICKIIUI U TUTepaTypy, PeKOMEHIOBaHHYIO mpenojaBatenemM. [Ipu HeobxoauMocTu
MOYXHO OOPaTUTHCS 32 KOHCYJIBTAIMEH M METOUYECKON TTOMOIIBIO K TIPETIOaBaTEIo.

CamocTtosTenpHas paboTa peann3yercs:



— HETMOCPEICTBEHHO B MPOIIECCE aAyAUTOPHBIX 3aHATUN - HA JICKIHSX, MPAKTHIECKUX
3aHATHUSAX;

— B KOHTakTe C TperojaBaTelieM BHE PAMOK PACIHCAHUs - Ha KOHCYJIbTAIUSIX IO
y4eOHBIM BOIPOCAaM, B XOJ€ TBOPUYECKUX KOHTAKTOB, MIPH JUKBUIAINH 33JI0JKEHHOCTEH, MpH
BBITIOJTHEHUH WHIUBUIYATbHBIX 3aJaHUNA U T.1I.

— B OubnumoTeke, aoMa, Ha Kadeape MpHU BHIOJHEHHH OOYYalOMUMCS YYCOHBIX H
MIPAKTUYECKHX 3a]1a4.

Bunpsl CPC u kpuTepuun oneHok
(o 6amneHO-peitTuHroBoit cucrteme [THTY, CPC onenuBaercs B 15 6amios)
Pedepar
Hoxnan
Occe
VYyacTtue B MEpONPUATHSIX

PobdE

Temsbl 151 caMOCTOSTETHLHON PAOOTHI MPOMTUCAHBI B paboveld MporpaMme JUCIHUILIHHEIL.
O PEeKTUBHBIM CPEICTBOM OCYIICCTBICHUS OOYYaIOIIMMCS CaMOCTOSTEIbHONW PadOThI
ABJISICTCA JIEKTPOHHAs MH(POPMALMOHHO-00pa3oBaTellbHAsl Cpella YHUBEPCUTETa, KOTOpas
o0ecrieyrBaeT JOCTYN K y4yeOHBIM IUIaHaM, pabOYyuM MIporpaMMaM IHCHUIUIMH (MOIyJei),
IIPAKTHUK, K U3JAHUAM JIEKTPOHHBIX OMOJIMOTEUHBIX CHCTEM.
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