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1. Ilean ocBOEHNSI TUCHUILIUHBI

[enmsimu ocBoeHMsT TUCIMIUTMHBI «[ WapaBivkay ABIAIOTCAGOPMUPOBAHNUE 3HAHUM,
YMEHUN W HABBIKOB JJIsl YCHEIIHOW MPOPECCHOHAIBHON JEATEIbHOCTH B 00JACTH
OpraHu3alMi TEXHUYECKOro oOcmykuBaHusi U pemoHTa BC, B wactrdopMupoBaHus
npodeccuoHaIbHBIX KOMIIETEHIUH, MO3BOJISIONIMX PEIIaTh MPAKTUUYECKUE 3a/1auu MPU
BBITIOJIHEHUH TEXHUYECKOro OOCITY:KMBaHUSI M PEMOHTA XKUAKOCTHBIX cucteM BC Ha
OCHOBE 3HaHUSI OCHOBHBIX TEOPUM U 3aKOHOB PAaBHOBECHUS U JIBMDKEHUS KUJIKOCTE.

3agayamMu OCBOCHUS TUCIUIUINHBI SIBJSIOTCS:

- OBnaZiecHuEe OCHOBHBIMU 3aKOHAMHM PABHOBECHUS] W JIBUKEHUS >KUJKOCTH JIJIst
MOHUMAHUS  OCOOEHHOCTEH  KOHCTPYKTMBHOTO  BBIMIOJIHGHHSI  JKHJIKOCTHBIX
CHUCTEMUIIPOTEKAIONINX B HUX MPOIIECCOB,;

- @opMHUPOBaHUE Yy CTYJICHTOB MPAKTUYECKUX HABBIKOB HCIOJIb30BaAHUS
OCHOBHBIX 3aKOHOMEPHOCTEN JKUJIKOCTH MPHU PEHICHUNOPTAHU3ALMOHHO-TEXHUUECKUX
U KOHCTPYKTOPCKO-TEXHOJIOTMYECKMX  3a/lay, CBA3AHHBIX C  JKCIUIyaTaluei
KOMIIOHEHTOB KMAKOCTHbIX cucteM BC U BBISBIEHHEM BHHUX BO3MOYKHBIX
HEUCIIPABHOCTEN U MyTEN MX YCTPAHCHHS.

JucnumninHa oOecneyrBaeT MOJATOTOBKY OOyYaromierocs K pEHieHHIo 3ajay
npoecCHOHaNbHON  JESITENIbHOCTH  JKCIUTYyaTallMOHHO-TEXHOJOTHYECKOTO U
OpraHU3alUOHHO-YIIPABIEHYECKOrO TUIIA.

2. Mecto pucuumiuHsbl B crpykrype OIIOII BO

HMucuummnaa «l'uapaBiuka» MpeAcTaBiseT cOO0N NTUCIUIUIMHY, OTHOCSIIYIOCS
k Yactu, QopmupyeMoil ydacTHHUKaMHu oOpa3oBaTeNbHBIX OTHOlIeHuM bioka 1
Jucuurinabl (MOYJIN).

JAucunmnHa«l upaBivka Oazupyercs Ha pe3yabTarax oOy4eHwus,
MOJIYYEHHBIXIIPU U3YYEHUU NUCHUIUINH: «OCHOBBI TEXHOJOTHH PEMOHTa», «OCHOBBI
aBHAIUN».

Hucuumummaa «l'uapaBiuka» —SBISETCS OOCCIEUMBAOIIEH IS JUCHUIUINH:
«KOMITIOHEHTBI KUAKOCTHBIX CHCTEM BO3IYIIHBIX CYJ0B», «CHCTEMBI BO3AYIIHBIX
CyIOB M aBHUALIMOHHBIX ABUTATeNel», «CpeacTBa KOHTPOJIA TEXHUUECKOTO COCTOSHUS
aBUAIIMOHHON TexHUKN», «TexHuueckoe OOCTy)KMBaHHME M PEMOHT BO3AYIIHBIX
cynoBy», «KOHCTpyKIMSI M TEXHUYECKOE OOCIy)XHMBaHUE camoJieTa (TUIa)y,
«KoHCTpyKk1Ms U TexHUYEeCKoe OoOCTyKMBaHUE BepTosi€Ta (TUma)y», «MexaHuzanus u
aBTOMATH3aIIMS TIPOLIECCOB TEXHUYECKOTO OOCTY>KUBAHUSI BO3TYIIIHBIX CYOBY.

JucuuminHa u3ydaercs B 5u 6 cemecTpax.

3.Komnerenunu oOy4dawmerocsi, (popmMupyembie B pe3yJbTaTe OCBOECHUS
AUCUMITUHBI

[Ipouecc ocBoeHust TUCHMIUIMHBL «I MapaBIuKa» HaIpaBieH Ha (popMHpoBaHHE
CIEAYIOIINX KOMIIETEHIINM:



KOI[ PCSYJIBTB.T 06y‘I€HI/IHZ HaMMCHOBAHNUC KOMIICTCHIINH,
KOMHCTCHHI/II/I/ HHIUKAaTOpa KOMIICTCHIIMU
HHAWKATOpa

CrmocobeHn  ITOHMMATh CYITHOCTDb IIPpOLECCCOB, IIPOTCKAIOIIUX B
K-6 MCXaHH3Max, arperarax, CHUCTCMaAx 151 KOHCTPYKTUBHBIX
QJICMCHTAX BO3AYIIHBIX CYJAOB I OCYIICCTBJICHHA KOHTPOJA H
aHalIn3a HX COCTOAHHA, IIPOTrHO3UPOBATHL M OPraHHU30BLIBATH
BBIINTOJIHEHUEC KOMIIJICKCA pa60T II0 UX BOCCTAaHOBJICHHUIO

AHanu3upyer mpolecchl, MPOTEKAloUMe B  MEXaHU3MaXx,

1791 G arperaTtax, CUCTEMax U KOHCTPYKTHUBHBIX 3JIEMEHTAX BO3TYIIHBIX
TK .

CYJIOB M aBUALIMOHHBIX JIBUTaTENIEeH

OHpGI[GJBIeT KOMIIJICKC pa60T I1I0 BOCCTAHOBJICHHUIO COCTOSAHHA

HI[3 6 arperaTtoB, CUCTCM M KOHCTPYKTHBHBLIX 3JICMCHTOB BO3AYIIHBIX
K o

CYAOB U aBHAIIMOHHBIX IBUI'dTCJICU

[Inanupyemble pe3ynbTaThl U3YUEHUS TACIUILINHBI:
3HaTh:

- OCHOBHbBIC (DU3UKO-MEXaHUYECKHE CBOMCTBA KUJKOCTH, HUXW3MEHECHHEHU
BJIUSIHUE HA OCOOCHHOCTHM KOHCTPYKTHMBHOT'O BBINIOJTHEHUS U PabOTOCIOCOOHOCTh
JKUIKOCTHEIX cucteM BC;

- OCHOBHBIE 3aKOHOMEPHOCTH pPABHOBECHSI U JIBMOKCHUS JKUJIKOCTH JJIst
MMOHUMAaHHUS POIECCOB, MPOTEKAIOIIMNX B )KUIKOCTHBIX cuctemax BC;

-.(pakTOpBI, BIAMSIONIME HA IapaMeTpPbl M XapaKTEPUCTUKH JBIIKYIIEHCS

JKuakocTH B cucteMax BC.

YMeTh:

- peuaTh TUMOBBIC 33/1a4M, CBSI3AHHBIC C OIPEICICHUEM PEKUMOB TCUECHHS,
OCHOBHBIX MapaMETPOB KUJIKOCTH, XapPaKTEPUCTUK T'UIPABIMYECKON CETH U CUIIOBOTO
BO3JEHUCTBUA )KUIKOCTH HA OTPAHUYMBAIOIINE TOBEPXHOCTH;

-MCI0JIb30BaTh 3aKOHBI PABHOBECHS U JBWKEHUS KUJKOCTH JIJIsl OOBSICHEHUS
TEXHUYECKUX PEIICHUMN, 3aJI0)KEHHBIX B )KUAKOCTHBIX cucTteMmax BC;

- 000CHOBaTh W3MEHEHHE TEXHHUYECKOIO COCTOSHHMS KOMIIOHECHTOB
KUJIKOCTHOW CHUCTEMBI,IIPUMEHSISI OCHOBHBIC 3aKOHBbI PABHOBECHUS M JABHKCHUA
JKUKOCTH.

Bnaners:

-CIIOCOOHOCTBIO BBIMIOJHATL aHAIMU3 KHUAKOCTHBIX CUCTEM IS OLCHKH HX
TEXHUYECKOTO COCTOSHUSL IIPU PEIIEHUH JKCIUTyaTallHOHHO-TEXHOJIOTHUYECKHUX 3a/1ay,
BO3HUKAIOIIUX B TIporiecce oOcaykuBanus u peMonTta BC;

- (pU3BHKO-TEXHUICCKUMHU OCHOBAMH pacyeTa >KUIKOCTHBIX CHCTEM.



4. O0beM TMCHUIJIMHBIN BUbI Y4eOHOH padoThl

OO6miast TpyJ0EMKOCTh JUCHUUIUIMHBICOCTABIISIET /[ 3a4eTHBIX CIUHMI], 252
aKaJeMHUYECKHUX YJaca.

A MeHOBAMIC Bcero yacos SCGMGCTgBI
OO6u1ast Tpy10€MKOCTh JUCHUTLIAHBI 252 108 144
KonTakTHas padora: 9 8,5 10,5
JIEKIINHU 8 4 4
MPAKTUICCKUAC 3aHATHS 8 4 4
CEMUHAPBI - - -
nabopaTopHbIie pabOThI - - -
KYpCOBOW MIPOEKT - - -
CamocrosiTenbHas paboTa CTyieHTa 223 96 127
[TpoMexxyTouHasi aTTecTalus 13 4 9
KOHTaKTHas paboTa 3 0,5 2,5
caMOCTOsITeJIbHAsE paboTa IO MOJATOTOBKE K 10 3,5 6,5
3a4eTy C OIEHKOM, SK3aMEeHY

5.Conepxanne JTUCHUUILITUHBI

5.1. CoorHeceHusi TeMm (pa3aesiOB)IMCHUILIMHBIN  (OPMHPYEMBIX
KOMIIeTEeH Ui

& = =
(; 2 KOMIETEHLIN g 0 = é gé
Tewmsbl, pa3esnsl AUCIUILTAHBI § % % 2 2 8 =
s 2 v S22 | §&
= M = o ° cfo S o
Tema 1. OcHOBHBIE (HU3UKO- 26 BK, JI,
MEXaHUYeCKUE CBOMCTBA + I13, CPC YO, P3,
KUIKOCTH PKC PC3
26 JLIT3, Was, o,
Tema 2. OcHOBHBIE ypaBHEHHUS + CPC VO, P3,
THAPOCTATUKA PKC PC3
Tewma 3. Cwtbl THAPOCTATHIECKOTO 26 1113 N3, P3,
JIABJICHUS KUJIKOCTHU Ha pa3InYHbIE + CP é Pf{C YO,
IIOBEPXHOCTH ’ KP,PC3
26 JLIT3, W3,
Tema 4. OcHOBBI KWHHEMATUKH + CPC, VO, P3,
JKUIKOCTH PKC PC3
Hroro 3a cemectp 5 104
[IpomexxyTouHas arrecraius 4




é @ KOMIETEHLIUA ‘E‘ o E E gé
Tewmbl, pa3iesnsl AUCIHUILTAHBI 2 2 © § = % ° =
S o o &5 2 &
M @ = o v C o
Bcero 3a cemectp 5 108
Tema 5. OcHOBHBIC YpaBHEHHUS 33,75 JLII3,
TUIPOIMHAMUKHU + CPC, I/}I,’g%%%
PKC ’
Tema 6. XapakTepucTUKH 33,75 L3 WJI3,Y0
TUJPABINYECKON CETH + CP (’:’ PI’{C P3, i) C3’
Tewma 7. 'mapaBnuyeckuit pacyeT 33,75 11113 P3, YO,
TpyOOIIPOBOIOB + CP é, PI’< C P%3I,LI§P,
Tema 8. KaBuramus. 33,75 1L113
I'mppasnuueckuii yaap. Ucreuenue + C,P C ’ P3, VO,
AKHUJKOCTU Yepe3 OTBEPCTUS U PKC’ nas, pC3
HacaJaKu
Wroro 3a cemectp 6 135
IIpomexyTouHas aTTecTanus 9
Bcero 3a cemectp 6 144
Bcero no gucnuriae 252

Coxpamenusi: JI- nexuwms, 13 — npaktudeckoe 3ansitue, BK — BX0AHON KOHTPOJIb,
CPC — camoctostenbHas padora crynenra, PKC — pa3dop konkpeTHo cutyanuu, | —
noknan, YO — ycrHslil onpoc, P3—pacuernas 3amada, PC3 — pelnienne cuTyallmOHHBIX

3anay, KP — xonTponpHas padota, MJI3 — unnuBuayanpHOE qOMAIIHEE 3aaHHeE.

5.2. Tembl (pa3aesibl) AUCHUINIMHBI ¥ BUAbI 3aHATHH

HaumenoBanue temsl (pa3zena) 1 m | ap | cpc | kn Bcero
JMCLUTUIMHBI 4acoB
S ceMecTp
Tema 1. OcHOBHBIE PU3UKO-MEXaHUYECKHE 1) 1 -1 24 26
CBOMCTBA KUIKOCTH
Tema 2. OcHOBHBIE ypaBHEHHUS 1) 1 -1 24 26
THJIPOCTATUKU
Tewma 3. Cutbl THAPOCTATUIECKOTO 1] 1 -1 24 26
JaBJICHUS )KUJIKOCTH Ha pa3InyHbIe
MTOBEPXHOCTH
Tema 4. OcHOBBI KHHEMATUKHU KUIKOCTHU 1 1 -1 24 26
Wtoro 3a cemectp 4 4 96 104
ITpomesxyTouHas arTecTanus 4
Bcero 3a cemectp 108
6 cemecTp
Tema 5. OcHOBHBIC YpaBHCHHS 1| 1 - | 31,75 33,75
THJIPOAMHAMUKI
Tema 6. XapakTepUCTUKH TMAPABINYECKON 1] 1 - 131,75 33,75




HanmenoBanwue Temsl (pazaena) 1 m | 1 | cpc | xnm Bcero

TIACHATUTUHBI 4acoB
cetn
Tewma 7. 'mapaBnuyeckuit pacyeT 1 1 -1 31,75 - 33,75
TpyOOIIPOBOJIOB
Tewma 8. Kasuranwms. ['uapasiuueckuit 1] 1 - 131,75 - 33,75

ynap. Mcreuenue ®UaAKOCTH Yepes
OTBEPCTHS M HACAJIKU

Hroro 3a cemectp 4 4 127 135
[TpomesxyTouHas arrectanus 9

Bcero 3a cemectp 144
Bcero no nucuurnivne 252

Coxkpamenusi: JI — nekuus, [13 — npaktuueckoe 3ausrue, JIP — mabopartopnas padora,
CPC — camocrosiTenbHas padota cryaeHTa, KI1 — kypcoBoinpoexr.

5.3 Coaep:kaHue pa3iejioB IMCHUIIMHBI

Tema 1. OcHOBHBIEe PU3UKO-MeXaHMYECKUE CBOMCTBA KUIKOCTH

[IpenMer u3yyeHUs] TUCHUUIUIMHBI ThapaBiuka. OOIIHMe CBEACHUS O KUIKOCTIX,
ncnoyib3yeMbix B ['A. TIoHSTHE XKHAKOCTH B «IIUPOKOM» M «Y3KOM» CMBICIE.
[TOTHOCT, W YHENBHBIM BEC JKUAKOCTH, M KX 3aBUCUMOCTb OT TEMIIEPATYPHL.
Pacmimpenue xuakoctu npu HarpeBe. TemmeparypHblii KO3(P(UIHEHT 00BEMHOIO
pactmpenust. C:kumaeMocTh kunkocTu. KoadduineHT o0beMHOTO CKaTusi U MOJTYJTb
YKECTKOCTH.

PacTtBopsseMOCTh Ta30B B KUJIKOCTU. DBiusHuMe pacTBOPEHHBIX Ta30B Ha
SKCIUTYaTallMI0 SKUAKOCTHBIX CHCTEM. BS3KOCTh KHAKOCTU. JIMHAMWYECKHM W
KUHEMATUYECKUMN kKodhuimenTsl  BA3KOCTH.  OrHEONacHOCTh  YKUIKOCTH.
TemrmepaTypa BCIIBIIIKKA U CaMOBOCIUIaMEHEHUS. [loHATHE «MaeambHON KUIKOCTH.
Tema 2. OcHOBHBIC YPaBHECHUS THAPOCTATHKH

PaBHOBECHOE COCTOSIHME JKHUJIKOCTA M JCUCTBYIOIIME TMPU OSTOM  CHUJIBIL.
I'mapocratnueckas cuia 17} TUAPOCTATHYECKOE JABJICHHUE. CaoiicTBa
TUJIPOCTATUYECKOrO JaaBiicHHs. (OCHOBHOE YpAaBHEHUE THUIPOCTATUKU. IMIOPHI
TUAPOCTATUYECKOTO  JlaBjieHUs. IIIOCKOCTh CpaBHEHUs, CBOOOAHAsT TMOBEPXHOCTH
KUJIKOCTH, TEOMETPUYECKAs W MbE30METPUUECKas BbICOTA. [Ibe30MeTpHUUYECKU HATIOP
U €ro SHepreTH4eckuilt cMmbici. I[Tpubopbl 1y M3MepeHus AaBJICHUS: MaHOMETPHI,
BaKyyMMETpPhI, Nbe30oMeTphl. 3akoH [lackansg u ero npakTUYeCKOe NPUMEHEHHE B
TUJIPOCTATUYECKUX MAIIMHAX.

OTHOCUTENIBHOE PABHOBECHUE KUAKOCTU. [HMIpOCTATUYECKOE [1aBJICHUE TMpHU
OTHOCHUTEJTLHOM pPaBHOBECHHM KHUAKOCTHBOake 1Brkymierocss BC. HWueprmonHoe
JaBJICHUE )KUJIKOCTH B TPYyOOIIPOBOIaX TPAHCIIOPTHBIX CPEJICTB.

Tema 3. Cuiibl THAPOCTATHYECKOTO JABJICHUS )KUAKOCTH HA PA3IMYHbIE
NMOBEPXHOCTH



I'mapocratuyeckoe AaBiIEHUE U CHIIA TUAPOCTATHYECKOTO JABJICHUS KUIAKOCTH
Ha TUIOCKYIO CTeHKY. LleHTp paBienus u ero koopAauHaThl. «I UIpoCcTaTUYECKUi
napaaoke». I uupocraruueckas Cuiia JaBJIeHUS KUAKOCTH HA IMJIMHIPUUECKYIO CTEHKY
U KOOpJIMHATHI LIEHTpa AaBieHus. PeanbHoe U GUKTUBHOE Teno AaBieHus. Pacuer
TpyOOTPOBOAOB C U30OBITOUHBIM JaBJICHUEM XUAKOCTH. [ToHsATHE O paboueM,
YCIIOBHOM U IPOOHOM J1aBJICHUH. 3aKOH ApXHUMea.

Tema 4. OCHOBbI KHHEMAaTHKH KMIKOCTH

Knaccudpukanus npwkenuit. JIMHHUM TOKa, SJIEMEHTapHas  CTpyWKa, >KHBOE
ceyeHue, CMOYeHHBIN nepumetp. Cpeansiss ckopocTb. OObEMHBIN pacxol >KUIKOCTH.
YpaBHeHue pacxona. Pexumbl TedeHMst XKuAKOCTU. [mapaBauyeckunl paauyc M
ruApaBaudeckuii  auamerp. Ywuceno PennHonpaca.  Kputuueckas ckopocts  u
KpUTHYECKOE YKciio PeliHonbaca. Y4acToK cTaOUIn3auy JJAMAHAPHOTO TEUECHHUS.

Tema 5. OcHOBHbIC ypABHEHHS THAPOIMHAMHUKH

YpaBHEHHE HEPA3PBIBHOCTU. Y paBHEHUE bepHyIuM U1 UaealbHOM U pPeajbHOU
XKUIKOoCTU. Hamop u naBiieHMe B ypaBHEHUM bepHyIM M UX TE€OMETPUYECKUM U
JHepreTudeckuil cmbicin. Pacder mnoreps dSHeprum Ha TpeHue. bespasmepHbIil
kodhdunenT Tpenus. [loHsTHE O TIaAKUX W IIEPOXOBATHIX TpyOax. MecTHbIe
COMpOTHUBJIEHUS U Ux pacuer. [loHaTre 00 HKBUBAJICHTHON JITTMHE, TUIPABIUYECKOM U
IIbE30METPUYECKOM YKJIOHaX. lloTepu sHepruM mnpu BHE3AaITHOM pACIIUPEHUH H
cykeHun notoka.lIpaktuueckoe npumeHnenue ypaBHeHusi bepHymn: TpyOka moJIHOTO
nasnenus (tpyoka [Tuto), Tpyoka [Turto-Ilpanaris, pacxomomep Bertypu.

Tema 6. XapakTepuCTUKH THAPABJIHYECKOM CETH

XapakTepuCTUKa y4yacTKa CETU C JIMHEHHBIM U MECTHBIM CONPOTUBJICHUEM MpHU
pPa3IMYHBIX pPEKUMaX TEUCHHS. XapaKTepUCTHKAa CETU IMpPU IOCIEA0BATEIbHOM,
napajuieIbHOM ¥ CMEIIAHHOM COE€JAMHEHUWU YydacTkoB. lloTepu sHeprum mnpu
BHE3alIHOM pACIIMPEHUH U CYKEHUU IMOTOKAa. TedeHue KUIAKOCTH uepe3 IIeNH
MUKPOHHBIX pa3MepoB. TedeHune depe3 KOPOTKHE IIETH U eI C JaOMPUHTHBIMU
kaHaBkamu. OOimTepanus  Iese. Pacuer TpyGompoBoaOB I3C ¢
MOCJIEI0BATEIbHBIM COEIMHEHUEM YYaCTKOB.

Tema 7. 'mapaBianyeckuii pacuer TpyOONpoOBOA0B

Buasr TpybonpoBooB.Pabora u pacdet askekropa u cudona. [leppas
BosonpoBoiHast hopmyna. Dopmyna lllesu. Koadduruent Ilesu u popmyna H. H.
[TaBnoBckoro. Bropast BogonpoBoHas ¢popmyia. PacxogHas xapakTepucThKa
TpyOonpoBoza. Pacuer cnoxHbIX TPyOOIIPOBOJOB C MCHOJIB30BAHUEM PACXOIHBIX
XapaKTePUCTHK.

Tema 8. Kapurauus. I'mapaBianyecknii ynap. McredeHue ;KujaKoCcTH yepes
OTBEPCTHS M HACAAKH.

SIBneHMEe KaBUTAIlMM W €T0 BIUSHUE Ha paboOTy >KUIKOCTHBIX cucTteM.lloHsTue
TUIPABIMYECKOr0o yaapa. [loyIoKWTeNnbHbIN, OTPULATENBHBIA, MPSIMOM U HENPSIMOU
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ruapasinyeckuid yaap. Teopust ruapasinyeckoro yaapa H.E. )Kykosckoro. Ckopocts
pacnpocTpaHeHus:  yaapHoil  BoaHbl.  CrocoObl  CHM)KEHHS — BO3JICHCTBUS
TUJIPaBIMYECKUX YAapOB Ha TPyOOIPOBOIBI.

HcTedeHne xKUIKOCTH Y€pe3 Maloe OTBEPCTUE B TOHKOM CTEHKE MPU NOCTOSTHHOM
U TEepeMEHHOM Hamopax. lcTeueHue >XKUIKOCTH dYepe3 3aTOIUIEHHOE OTBEPCTHE.
HcteueHne xuaxoctu uepe3 Oomnbiune oTBepctusa.Hacaaxkum m ux kimaccudukanus.
Hcreuenue xXuakoctu udepe3 Hacaaku. CpaBHEHHME M aHAIM3 HACaJOK Pa3IMYHOIO
BH/IA.

5.4 IlpakTHyecKue 3aHATHUS

ron Toyao-
TemaTuka NpakTUYECKUX 3aHITHMA E€MKOCTh
JTUCITUTUTHBI
(dacsr)
5 cemecTp
OcHOBHBIE (PUBUKO-MEXaHUYECKHUE CBOMCTBA KUKOCTH. 1
1 3amaun HA TEMIIEPATYPHOE PACIIMPEHUE, CKUMAEMOCTh U
BSI3KOCTh JKHJIKOCTH
OcHOBHBIE YpaBHCHUS THAPOCTATUKH. 1
Jlokiansl mo Teme. 3a7auu Ha THIPABIMYECKUN MpeccC,
9 M3MEpUTEIbHBIE CPEACTBA JABJICHUSI, TOCTPOEHUE IO,

OIIPCACIICHNC OABJICHUS U TCOMCTPHUICCKUX
XApaKTCPUCTHUK I'MAPOCTATHYCCKHUX MCXAHNU3MOB,
HMHCPIHHNOHHOC ONAaBJICHNC M1 OTHOCHUTCILbHOC PABHOBCCHC

Cuiibl THAPOCTATUYECKOTO JABJICHUS )KUIKOCTH Ha 1
pa3IMYHbIE IOBEPXHOCTH.

[Tucemennas aynutopHas paborta. 3a1aun Ha CUITYU
3 MOMEHT THUAPOCTATHYECKOTO JABJICHHS Ha IUIOCKYIO
CTEHKY, OIPEAECIICHUE CUJIbl JTaBJICHUS Ha
HUJTUHIPUIECKYIO CTEHKYC aTMOC(EPHBIM U
M30BITOYHBIM JIABJICHUEM, HA 3aKOH ApXUMena.

OCHOBBI KHHEMATHUKH KUJIKOCTH. 1
3afaun Ha ypaBHEHUE pacxojia, ONmpeaesICHUE TUI0IaIn
cedyeHus: TpyOOIpoBOJIa, CpeTHEN CKOPOCTU JBUKEHUS
U peKHUMa TEUCHUS KUJKOCTH

HWroro 3a cemecTpb 4

6 cemectp

OcHOBHBIE YpaBHEHUS TUAPOJINHAMUKH. 1
3agaun Ha ypaBHEHUS HEPA3pBIBHOCTH U bepHyun,
TpyOKy ITuto u pacxonomep Bentypu, onpenenenue
CEYCHUsI TMAPOMOHHUTOpPA

XapaKkTepUCTUKU TUAPABINYECKON CETH. 1
6 3ajaun Ha ONpeeTIeHUE MOTEPh YHEPTUM HA
buabTpe,pacyeT meIeBoro YIjJOTHEHUS




Howmep
TEMBI
JTVCUUTUIAHBI

TeMaTnka MpakTUYECKUX 3aHATUN

Tpyno-
E€MKOCTh
(dacsr)

THIpOMEXaHN3Ma U HarHeTaTeJIbHBIX TPYOOIPOBOJIOB
[13C ¢ nocienoBaTeabHbIM COEUHEHUEM YUACTKOB

[MunpaBnuyeckuii pacdyet TpyOOITPOBOIOB.

[TucemenHas aynutopHas paboTa. 3a/1auu 1o pacyeTy
»KEKTOpa 1 cu(oHa, BCACHIBAIOIIUX TPYOOIIPOBOIOB
[3C ¢ ucnonb3zoBaHUEM MIEPBOIl BOIOIPOBOIHOM
(bopMyIIBl, CIOXKHBIX TPYOOTIPOBOJOB U UCTIOIH30BAHUEM
PACXOJIHBIX XapaKTEPUCTHK

KaBuranus. 'mppaBiuueckuii ynap. Mcreuenue
YKUJIKOCTH Yepe3 OTBEPCTUS U HACAIKU.

3agaun Ha KaBUTALMIO, TUJIPABIIMYECKUH y1ap U
VCTEUYECHUE KUJIKOCTU U3 OTBEPCTUN U PA3ITUYHBIX
HAacaJloK

Htoro 3a cemecTpb

D

Hroro o nucruiuinae

oo

5.5]laGopaTopHbIii NPAKTUKYM

JlabopaTopHBIil MPAKTUKYM y4E€OHBIM IJIAHOM HE TIPEIyCMOTPEH.

5.6 CamocTosiTe/IbHasi padoTa

Howmep temsbl
JTUCIUTLIIN-
HBI

Buasr camocTosiTenbHOM paboThI

Tpyno-
E€MKOCTb
(dacsr)

N3yueHne TeopeTHdecKoro marepuana (peKOMEH0BaH-
HBIX UCTOYHUKOB). O030p pa3BUTUS MUPOBOU U OTEUE-
CTBEHHOM TrpaxiaaHckor aBuanuu.llonroroBka kK ycTHo-
My OMpoCy.

[ToaroroBka K pEIICHHIO PACUETHBIX M CUTYAIIMOHHBIX
3amaud. [1-22].

44,6

N3yyeHnue TeopeTuyeckoro marepuana (peKOMEHO0BaH-
HBIX UCTOYHHUKOB). OOJIUK COBPEMEHHBIX MACCAKUPCKUX
U TPY30BBIX JIETATEIbHBIX aNnapaTroB (CaMoJIETOB U Bep-
Tos1eTOB).Il0ArOTOBKA K YCTHOMY OMPOCY.

[ToaroToBka K pEHICHHIO PACYETHBIX W CHUTYAI[HOHHBIX
3amaud. [1-22].

44.6




Howmep Temsbl Tpyno-

JTUCLUILIN- Buasl camocTosiTenbHOM paboThI €MKOCThb
HBI (dacer)
N3ydeHne TeopeTHdecKoro marepuana (peKoMeHI0BaH- 44,6
HBIX MCTOYHHUKOB). [IpOM3BOACTBO M 3KCIUTyaTaIus CO-
3 BPEMEHHBIX JieTaTeNnbHBIX amnmapatoB.llogroroBka K

YCTHOMY OTIPOCY.
[TonroToBka K PEIICHUIO PACYETHBIX M CUTYAIlMOHHBIX
3anad. [1-22].

N3yuenue TEOPETUYECKOTO Marepua- 44,6
Ja(pEeKOMEHIOBaHHBIX HCTOYHUKOB). EcTecTBeHHas u
UCKYCCTBCHHAsI BHEIIIHSSA Cpelia, B KOTOPOW CYIIECTBYET
4 1 GYHKIMOHUPYET JeTaTeNIbHbIN amnmapar.

[ToaroToBKa K YCTHOMY OMPOCY.

[ToaroToBKa K pEHICHUIO PACUETHBIX M CUTYaIIMOHHBIX

3amauy. [1-22].

W3yyeHue TeopeTnyeckoro marepuana (peKOMEHOBaH- 44,6
HbIX HMCTOYHHUKOB). IlepcnekTuBbl pa3BUTHS aBUALUU.
5 [logroroBka k yctHOomy ompocy. IloaroroBka k KoOH-
TPOJILHOH padoTe.

[ToaroToBKa K pEUIEHUIO PACYETHBIX M CUTYAIIMOHHBIX

3amau.[1-22].

HTOro mo QucCHUILIAHE 223

5.7 KypcoBasi paboTa(nipoekr)
Kypcogas paboTa nporpamMmoii TUCIUIITUHBI HE TIPEAYCMOTPEHA.

6 YueOHO-MeTOAMYeCKOe U HHPOPMAIIMOHHOE 00ecrieuyeHre JUCHUIINHbI

a) OCHOBHAsl JTUTEpaTypa:

1.Erep, C.M., OcHoBbl aBUANMOHHOW TexHukHu: VYueOumk/ Ilom pen.
N.A.lllaranosa. U3a. BTopoe, mepepad. u gorm.. -M.: M3a-sBo MAU, 1999. - 576 c.: umn.
ISBN-5-7.035-2081-9 [DnexTponHbIit pecypc] Pexum JOCTyTIA:
https://files.mai.ru/site/publications/books/foundation_of aviation_tech.pdf  cBoGox-
HBIH (mata oOpamenus 25.01.2021)

2. EdbumoBa, M.I'. OcHoBbl aBuanmu. Yacte 2. KOHCTpyKIUsS M OCHOBHBIC

(yHKUMOHAIBHBIE CHUCTEMBI JIETATEIbHBIX amnmaparoB: YyeOHoe mnocobue. — M.:
MI'TYTA, 2005. - 52 ¢., 1 tabi., 32 wi., auT.: 5 HauM. [DnekTpoHHbIH pecypc] Pesxxum
J0CTyTa:

http://storage.mstuca.ru/jspui/bitstream/123456789/2908/1/OcnoBb1%20auariun. %20
Yacts%202.%20KoncTpykunsn%20u%20o0cHoBHbIe %20 yHKIIMOHANBHBIEY020CcicTeM
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b1%20neTaTensb-%20ub1x%20anmnapaToB Yueonoe%20mocobue..pdf cBoOOaHBIN (/1aTa
obpamenus 25.01.2021)

3. Kopnuee, B.M. KOHCTpYKIHSI U OCHOBBI 3KCILUIyaTAUM JIETATEJIbHBIX
annapaToB: koHcnekT Jexkuuii/ B.M. Kopuees.- Yabsnosck: YBAY I'A(M1), 2009.-
130 c. Pexxum moctyna: http://venec.ulstu.ru/lib/disk/2014/Korneev_3.pdf cBoOoaHbII
(mara obparmenus 25.01.2021)

0) TONOTHUTEIbHAS JTUTEpaTypa:

5.MamuHocTpoenue. Junukonenus / Pen. coser: K.B.®ponos (npenc. ) u
ap.- M. Mamunoctpoenue.Camonetsl U BeproaeTsl. T. 4. IIpoektupoBanue, KOHCT-
PYKIIMSL U CUCTEMBI caMoJIeTOB U BepToJyieToB. Ku.2/ A.M.MatBuenko, A.1.AKUMOB,
M.I".AkonoB u ap.; noxa obmiei pegakuueid A.M.MaTBueHko. -752 c.; WiI. DIEKTPOH-
HBI pecypc: https://777russia.ru/book/uploads/MEXAHUKA/®ponos?%20K.B.%20-
%20Camoii€Tr1%201%20BepTonETHI %620%28M3%2C%20ToM %6201V -
21%2C%20xunra%202%29%20-%202004.pdf , (nata obpamenus 25.01.2021)

6.0cHOBBI aBHAIMU: METOJI. yKa3. 10 U3YYCHUIO TUCHUTIIMHBI U BHIMIOJIHEHUIO
KOHTpobHOM padoThl. s crynmentoB @AUTOII ouynoit u 3a0unHoi popMbI 00yde-
Hua. CnenuaneHoctu 25.05.05 «Dkcrmyatanus BO3AYILIHBIX CYJOB M OpraHHU3alds
BO3/IYIIIHOTO JBMKEHUS» crenuanu3anuu «Opraiu3anys TeXHUYECKOTO O0CITyXuBa-
HUSL U pEMOHTa BO3IymIHbIX cyaoB» / ['maskoB A.C., coct. - CIIG. : 'VT'A, 2021. -
24c¢.ISBN — otcyrctByeT. KomuuecTBo sk3eMILsspoB S50.

7. ABuarpaHcnopTHoe odo3penne [Tekcr] : Air transport observer : sxypHai /
yupeaurenb U uznarenb: A.b.E. Menua. - Mocksa : A.b.E. Menua, 1996-. - 27 cm.;
ISSN 1991-6574 (moxmucka ¢ 2008).

8. KpsLibsi PoauHBI ;| e)KeMECIYHBIM HAIMOHAJIBHBIN aBUAIlMOHHBIN KypHAJ. -
MockBa: OOO "Penmakuus sxypnana "Kpbuibsa Pomunb”, 1950-.; ISSN 0130-2701
(moamucka ¢ 2008).

9. ABuanusi ¥ KOCMOHABTHKA BUYepa, cerojiHs, 3aBrpa [Tekct] : HayuyHO-
NOMYJISIPHBINA KypHaN / yupenutenb: bakypckuit Buktop Anexcannposud, BoeHHo-
Bozaymnsie Cunbl Poccun, Jlenunkun Annpeit BuktopoBuu. - Mocksa : Texundopm,
1997-. - 29 cm.; ISSN 1682-7759 (moammcka ¢ 2008).

10. TpancnopT: Hayka, TeXHMKA, yIpaBJeHNe: HAYYHbIH WH(GOPMAIIMOHHBIN
cOOpHUK / yupeauTelb U u3narens: deaepanbHOe rocyaapcTBEHHOE OOKETHOE yU-
pexIeHre Hayku BcepocCHilCKM MHCTUTYT HAyYHOW W TEXHMYECKOW MH(pOpMaIUu
Poccuiickoit akagemun Hayk (BUHUTU PAH). - Mocksa : BUHUTH, 1990-. - 28 cm.;
ISSN 0236-1914 (2022).

11. IpobJemMbl 6€30NIACHOCTH TOJIETOB : HAYYHO-TEXHUYECKUHN KypHAI / yupe-
nurenn: Poceuniickas akaneMust Hayk, BcepocCuickuii UHCTUTYT HAYYHOU U TEXHUYE-
ckoit unpopmanuu (BUHUTH). - Mocksa : BUHUTH, 1989-. - 21 cm.; ISSN 0235-
5000 (2022).

12. Becnik I'poazenckara m3sipxkaynara yHiBepcimata ims Suki Kynagbi.
Cepbist 6. Taxnika: xxypHan / yupenurensb U u3aareisb: [ pogHeHCKUI TOCy1apCTBEeH-
HbId yHHBepcUTET MMeHU SHku Kynanel. -I'pogHo : ['poaHEHCKHI roCcyapCTBEHHbIN
yauBepcuteT umenu Suku Kynansr, 2009- ISSN 2223-5396 (2022). Pexxum poctymna:
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https://e.lanbook.com/journal/3350?category=931 , cBoOomHbBIl (maTa oOOpaIICHHS
09.03.2023).

13. BectHuk Tamknkckoro HaumoHaabHOro ynusepcurera. Cepusi Ecrect-
BeHHbIX Hayk / IMaémm [JoHMIIromu MHINM TObMKHCTOH. Baxmm Hammou
Tao6wui : )xypHas / ydpenuTens U U3Aareib: TaKUKCKUN HAIMOHAIBHBIA YHUBEPCH-
TeT. -Jlyman6e: Ta/pkukcKkuii HarmoHaabHbIN yHUBEpCHUTET, 1990-. ISSN 2413-452X
(2015-2020). Pexum npoctyma: https://e.lanbook.com/journal/2429?category=917 ,
cBOOOHBIN (maTa oopamenus 09.03.2023).

14, Hayka u TeXHMKA: MCKIyHAPOIHBIA HAYYHO-TEXHHUUCCKHUMN KypHAJ / y4pe-
IUTEIb U H3JaTenb: belopyccknii HaIMOHAIBHBIA TEXHUYECKUM YHHUBEPCUTET. -
Munck: benopycckuii HalMOHANBHBIN TexHUYeckuil yuusepcutet, 2002-. ISSN 2227-
1031 (2018-2022). Pexxum nmoctyma: https://e.lanbook.com/journal/2418?category=917
, cBOOOIHBIHN (HaTa oOpamienus 09.03.2023).

15. Kaz¥TYVY Xabapubichl / Becthuk Ka3axckoro HaijuoHaJIbHOro TeXHuve-
ckoro ynuBepcurera um. K.U. CarnaeBa: xxypHan / yapeautenb 1 uzgateib: Kazax-
CKHIl HallMOHAIbHBIN TexHu4yeckuili yaupepcuteT uMenn K. M. CarmaeBa. - Anmatsl :
Kazaxckuli HallMOHANbHBIN TEXHUYECKUIT YHUBEPCUTET, 1994-. ISSN
1680-9211 (2015). Pexum moctyma: https://e.lanbook.com/journal/2565?category=917
, cBOOOIHBIN (1aTa oOpaienus 09.03.2023).

16. Vojnotehnicki glasnik / Military Technical Courier / Boenno-
TeXHUYECKHIl BECTHUK: MYJIbTUAUCIUIUIMHAPHBIA HAYYHBIN KypHaI / yUpEeAUTENb U
U3/1aTenb : YHHUBEPCUTET 00OpOHHI B T. benrpan. - benrpaz : YHuBepcuteT 000pOHBI B
r. bemrpax, 1953-. ISSN 0042-8469 (2013-2022). Pexum  poctyma:
https://e.lanbook.com/journal/2490?category=931, cBoOoOaHbBII (maTta oOpareHUs
09.03.2023).

B) MepeyeHb PecypcoB HMH(OOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetn «H-
TEPHETY:!
17.2/1eKTPpOHHO-0MO/IMOTEeYHASI CHCTEMA U3AaTelbCTBa «JIaHb» [DneKkTpoH-
HBIN pecypc] — Pexxum noctyna: http://e.lanbook.com/ cBoGoHbrIiA.

18.bubamorexka CIIOI'Y I'A [DnektpoHHblii pecypc]. — Pexxum nmocrymna:
http://spbguga.ru/objects/e-library/ , cBo6oaHbIN (1aTa obpamerus 20.01.2021).

') MporpaMMHoOe oOecrieueHrue (JIMIIEH3MOHHOE U CBOOOIHO pacipoCTpaHsIeMOe
nporpaMMHoOro odecrieueHusi), 6a3bl JaHHBIX, HMH(OOPMAITMOHHO-CIIPABOYHBIE U TIOKC-
KOBBIE CUCTEMBI:

19 KoncyastanT Ilnroc [DnekTpoHHBINA pecypc]: opuuuaibHblid callT KoMia-
Hun Koncynerant Ilnmtoc. — Pexxum mocrtyna: http://www.consultant.ru/, cBoGO HBIM
(mara obpamenus 25.01.2021).

20 JlenoBoii aBuallMOHHBINA MOPTAa [DIEKTPOHHBINA pecypc]. - Pexum mocry-
na: http://www.ato.ru, cBo6oaHbIN (1aTa obpamenns 25.01.2021).

21 bubmmoreka CIIOI'Y T'A [OnektponHHbId pecypc]. — Pexum nmocryma:
http://spbguga.ru/objects/e-library/ , cBoboaHbIN (naTa oOpameHus 25.01.2021).

22 EnuHoe OKHO JOCTyma K 00pa3oBaTENbHBIM pecypcaMm [DNEeKTPOHHBIN pe-
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https://e.lanbook.com/journal/3350?category=931
https://e.lanbook.com/journal/2429?category=917
https://e.lanbook.com/journal/2418?category=917
https://e.lanbook.com/journal/2565?category=917
https://e.lanbook.com/journal/2490?category=931
http://e.lanbook.com/

cypc]. — Pexum pocryma: http://window.edu.ru, cBoOomnblii (maTa oOpalieHwUs:

25.01.2021).

7 MaTepHa/IbHO-TEXHUYECKOe o0ecneuyeHue TN CIUNINHBI

yueOHOI Mebenu -
30 .

2 DkpaH
ProjectaProStar
183*240cm

3
MatteWhiteSnamr
aTHBE

4 Jlocka aBoHas
5 IIpoekTop
Acerx1261
P(1024x768,
3700:1,+/-40
28DbLamp:4000H
RS

6 HoytOyk HP 15-
rb070ru 15.6 AMD
(uepHbIit) 2 mIT.

MUC

(Momopmno-
ucnvimamenbHas
cmanyus)
(YuebHo-
MIPOM3BOJICTBEHHEIC
MacTepCKHe:

196210, CIIb,
[Tunotos, 44
Kopmyc 1, nturepa

iy

1 Kommuiext o6op.
Juis y4. 1a0.
YCTaHOBKH
«HccnenoBanue
MOTKaYHBAIOIIETO
Hacoca»

HanmenoBanue OcHalieHHOCTh
CreHaTbHBIX CreIHaTbHBIX
o . Ilepeuenn
HaumenoBanwue MTOMEIIEHUHN U MOMEIIECHUN U
. . JIMIIEH3UOHHOTO
T CIATUTHHBI MTOMENICHUH JIJIs MIOMEIICHUH JUIsI
. . MIPOrPaMMHOTO
CaMOCTOSITEIILHOM | CaMOCTOSITENILHOM
obecrnieueHus
paboThl paboThI
I'mapasiuka Aynuropust 360 Adobe Acrobat Reader
1 Komrurexr DC (freeware)

Kaspersky Endpoint
Security 10 (nmuuen3sus
Ne OAFE-180731-
132011-783-1390)
MicrosoftOffice
[IpodeccrnonanbpHbIM
witoc 2007 (mumeH3ust
Ne 43471843 ot 07
despais 2008 roga)
Opera (freeware)
Google Chrome
(freeware)

DAEMON Tools Lite
(freeware)

WIinRAR 3.9
(mmensustnaSpb State
University of Civil
Aviation)

Windows 7 (surieH3ust
Ne 46231032 ot 4
nekadpst 2009 roma)
Hpaiisepa u
NUXKOMIIOHCHTHEI.
Adobe Acrobat Reader
DC (freeware)

Adobe Flash Player
(freeware)

Kaspersky Endpoint
Security 10 (umensus
Ne OAFE-180731-
132011-783-1390)
K-Lite Mega Codec
Pack (freeware)
MicrosoftOffice
[IpodeccrnonanpHBIM
e 2007 (utieH3us
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Haumenosanue OcHaIlleHHOCTD
CIICIHUAJIBHBIX CIICIHUAJIBHBIX
N . [lepeuenn
Haumenosanue MIOMEIIEHUI U [IOMEILIEHUI U
N . JIMIIEH3MOHHOI0
AUCIHHUIIIINHBI IIOMCIICHUU IJIA IIOMCIICHNUU IJIA
N . MIPOTPaMMHOTO
CaMOCTOSITENBLHOM | CaMOCTOSITEILHOMN
obecrieyenust
paboThI paboThI
Ne 43471843 ot 07
despains 2008 roga)
Mozilla Firefox
(MPL/GPL/LGPL)
Ultra-Defrag 7.0.2
(GNU GPL 2)

Unchecky (freeware)
DAEMON Tools Lite
(freeware)

Opera (freeware)
WIinRAR 3.9
(;manensusiraSpb State
University of Civil
Aviation)

Windows 7 (murieH3ust
Ne 46231032 ot 4
nekabps 2009 roma)
Adobe Acrobat Reader
XI (freeware)

Adobe Flash Player
(freeware)

Kaspersky Endpoint
Security 10 (umeH3ust
Ne OAFE-180731-
132011-783-1390)
K-Lite Mega Codec
Pack (freeware)
MicrosoftOfficellpode
CCHOHAJILHBIN IIJIIOC
2007 (nuuensust No
43471843 ot 07
despans 2008 rona)
ABBYY FineReader
10 CorporateEditional
(mmensus Ne AF10
3S1V00 102 ot 23
nekadpst 2010 roma)
WIinRAR 3.9
(;mmensustraSpb State
University of Civil
Aviation)
WindowsXP
(mamen3us No
43471843 ot 07
depamns 2008 rona)
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800pa3oBaresibHbIe 1 HHGOPMALIMOHHbIE TEXHOJIOTHHU

B pamMkax u3ydeHMs] AMCUMILUIMHBI MIPEANONATaeTCsl UCIOIb30BaTh CIIEAYIOIINE
o0pa30BaTebHbIE TEXHOJIOTHH.

BxonHOW KOHTpPOJb TPOBOAMUTCA IMpeNojaBaTeieM B Hayajle H3YYCHMs
IUCLMIUIMHBL €  LENbI0 KOPPEKUMH Ipolecca YCBOEHHS — O0Yy4YarOUIMMUCS
JAUIaKTUUECKUX €IUHUI] IPU U3yUYEeHUU 0a30BbIX TUCITUILINH.

JIexiusi coCTaBIsIeT OCHOBY TEOPETUUECKOT0 O0YUYEHHS B paMKaX TUCIUIUINHBI U
HampaBlicHa HAa CHUCTEMATH3UPOBAHHOE U3JIOKEHUE HAKOIUJICHHBIX U aKTyaJbHBIX
HAyYHBIX 3HaHMUU. JIeKius mpenHa3HaueHa AJsl PACKPBITUS COCTOSHUS U MEPCIEKTHB
pa3BUTHsI DSKOHOMHYECKMX 3HAHMA B COBPEMEHHBIX YycioBuUAX. Ha nekuuun
KOHIIEHTPUPYETCS BHUMaHHE OOydYalOIMXCS HAa HAMOOJIee CIOXKHBIX U Y3JIOBBIX
BONpOCax, CTUMYJIMPYETCS UX aKTUBHAs MO3HABATEIbHAs 1€ATEIbHOCTb.

BenymuM MeTogoM B JIEKIMU BBICTYNAET YCTHOE M3JI0KEHHE Y4eOHOro
MaTepuaia, KOTOpBIA COINPOBOXKAAECTCA OJHOBPEMEHHOH JE€MOHCTpalMeil ciaiinos,
OpU HEOOXOAMMOCTH NPUBJIEKAIOTCS OTKpbIThie VHTEpHET-pecypchl, a Takke
JE€MOHCTPALIMOHHBIE W HaIJISHO-WUIIOCTPALIMOHHBIE MaTepHalibl M MPAaKTUYECKUE
IPUMEPBHI.

[lenb nmpakTUYECKUX 3aHATUN — 3aKPENUTh TEOPETUUECKUE 3HAHMSI, [TOJyYECHHbIE
oOyJaronMMuUCs Ha JIEKUUIX W B PE3yJlbTaTe CAMOCTOSTEIBHOTO W3Y4YCHHS
COOTBETCTBYIOIIUX TEM, a TaKkXe MPHOOPEeCTH HavalbHBIE MPAKTUYECKUE HABBIKH.
PaccmaTtpuBaemble B paMKax MPaKTHUECKOTO 3aHATUSA 3aJla4M, CUTYyallld, IPUMEpH U
npoOJeMbl UMEIOT NPO(PECCHOHATBHYIO HAMPABICHHOCTh M COJAEPXKAT DSJIEMEHTHI,
HeoOXomumble Ay (OPMHUPOBAHHMSI  KOMIIETEHIIMH B paMKaxX  MOJITOTOBKHU
oOyuatomuxcs. Takke B KauecTBe dJIEMEHTa MPAKTUIECKON MOJATOTOBKU MPUMEHSIETCS
pa30op KOHKPETHOM CHUTyalluu, MCIONb3yeMbI Ha MPAKTUYECKUX 3aHATHIX U
3aKJIIOYAIOLIMICS B IOCTAaHOBKE IEpel CTYJACHTaMH Pacu€THBIX M CUTYallMOHHBIX
3aa4 C IeJIbI0 JOCTMKEHHsI IUIAHUPYEMBIX pe3yibTaToB. IIpakTuueckue 3aHATHA
peIyCMaTPUBAIOT BHIMOJIHEHUE KOHTPOJIBHBIX PaboT, a TAaKkKe yJacTHe 00yJarouxcs
B BBIIOJHEHUM OTICNBHBIX D3JEMEHTOB paboT, CBA3aHHBIX C  Oyayuiei
po(heCCUOHATIBHON JAESITEIbHOCTBIO.

CamocrosiTenbHasi paboTa 00y4YaroOmUXCs SIBISIETCS COCTABHOM YacThIO Y4eOHOMU
pabotel. Ee oCHOBHOM 1enblo sBIIAETCS (OPMHUPOBAHUE HABBIKA CAMOCTOSITEIBHOIO
npUoOpETEHMS 3HAHUH 10 HEKOTOPHIM BOIPOCAM TEOPETUIECKOTO Kypca, 3aKpericHIEe
U yriayOJieHne MOMyYeHHBIX 3HAaHWH, CaMOCTOSITENbHAs pabdoTa CcO CIpPaBOYHUKAMH,
NEPUOANYECKUMU U3AaHUSIMHU M HAYIHO-TIOMYJIIPHOU JTuTepaTypoil. CamocTosTenbHasl
paboTa BKJIIOYAET BHITIOJHEHHUE YI€OHBIX 3aJJaHHii, B TOM YUCJIC U MHINBHUIYaTbHBIX.

9 @DOoHA OLEHOYHBIX Cpeacrte g MNPOBCACHUA TEKYIIECIro KOHTPOJIA
yCIeBaeMoOCT HpOMeHCYTO‘IHOﬁ aTTeCTallui MO UTOraM OCBOCHUA NUCHUIIJINHBI

YpoBeHb U KauecTBO 3HAaHUM OOYyYaIOIIMXCS OLIEHUBAIOTCA IO pe3yJbTaTam
TEKYILET0 KOHTPOJS YCIIEBAEMOCTHM M INPOMEKYTOYHOM aTTEeCTAlMy [0 HWTOTaM
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OCBOCHUS TUCLUTIINHBI.

O1ieHOYHBIE CPECTBA BKIIOYAIOT: PEUICHHE PACUYCTHBIX U CUTYAI[MOHHBIX 3aj1ad,
NUCHPMEHHYIO ayAWTOPHYIO paboTy, WHAMBHIyalbHbIC 3aJaHUS, BbIIaBacMble Ha
CaMOCTOSITENIbHYIO paboTy MO TeMaM TUCIUIUIMHBI (pelieHue 3a1ad W MOATOTOBKA
JOKJIaJIOB), YCTHBIM OTIPOC MPOMIEHHOTO MaTepHaa.

YCTHBI OMPOC MPOBOIUTCS HAa TPAKTHUECKUX 3AHITHIX C IEJIBI0 KOHTPOJIS
YCBOGHUS TEOPETUIECKOTO MaTepraia, U3J1araéMoro Ha JICKIIHH.

OOcyxaeHue JOKIaJA0B OOy4aromuxcsi MPOXOAWT B pPaMKax MPAKTUYECKHX
3aHATUN MO TeMaM AUCHMIUTUHBL. [IpenonaBarenb, Kak MpaBUIIO, BBHICTYMAET B POJHU
KOHCYJIbTaHTa MPU 3aCIyIIMBaHUH JOKJIAI0B, OCYIIECTBIISICT KOHTPOJb MOTYyYECHHBIX
oOyuarommucsa pe3ynbTaToB. [IpemnonaBaTens cHeauT, 4YTOOBI BBICTYIUICHUE HE
CBOJIUJIOCH K MPOCTOMY BOCIIPOM3BEJCHHUIO TEKCTA. BHICTYIIIICHHE JOMKHO CTPOUTHCS
cBOOOMHO, yOETUTENbHO M apryMeHTHpoBaHo. [Ipum sToMm oOydaromuics MOXKET
oOpalaTeCsi K CBOMM 3alMCAM, MPUBOAUTH BBIIEPKKU U3 NEPUOAMYECKOMN Medaru,
caillTOB MHTEpHETA U T. JI.

PemennepacuyeTHbIX U CUTYallMOHHBIX 3a]a4 MPEACTaBIIAET OO0 MpaKTUUECKOe
OPUMEHEHUE TEOPETUYECKUX 3HAaHMM K KOHKPETHOW 3ajade, KOTOpash MOXKET
BO3HUKHYTb B Ipoliecce NpodhecCHOHATBHON JeSTEIbHOCTH Oy IyIero CueaiucTa.

KonTponbHas paboTa BBIOJHAETCS 00YUYaIOUIMMUCS Ha MPAKTUUECKUX 3aHATHUSAX
N0 WHAUBUAYaJIbHBIM BapHaHTaM Ha OCHOBAHMU  3aJlaHUS, BBIJJABAEMOTO
MpernoaaBaTesieM M0 COOTBETCTBYIOIINM TEeMaM JAMCUUIUINHBI, U MPEACTABISACT COOOH
OILICHKY IIPAKTHYECKOTO MPUMEHEHHS MOTyUYEeHHBIX TEOPETHUECKUX 3HAHUI.

KoHTponb BBITIOMHEHUS 3aJaHMs], BBIIOJHSIEMOTO Ha MPAKTHYECKUX 3aHATHUSAX,
npecneayeT co0oil 1eNlb CBOEBPEMEHHOTO BBISBICHUS TJIOXO YCBOSGHHOTO MaTepHasa
OUCIMIUIMHBL i1 TIOCTEAYIOIMIe  KOPPEeKTHMPOBKMB  MPOLIECCE  BBIAAYU
WHANBUIYATbHBIX JOMAITHUX 3a/IaHUH.

[TpomexyTouHas aTTecTalus IO UTOTraM OCBOCHHS TUCLUIUIMHBI MPOBOIUTCS B
BUJIE 3a4yeTa C OLIEHKOW B 5 cemecTpe M 3k3aMeHa B 6 cemectpe. K MoMeHTy cnayu
3ayeTa C OIEHKOM M HK3aMEHa JOJDKHBI OBbITh YCIEUIHO MNPOMIEHBI NpeablIyline
(hOpMBI KOHTPOJIS.

3aueT C OLEHKON M 3K3aMeH MO3BOJIAIOT OLEHUTh YPOBEHb OCBOCHUS KOMIIETEH-
11 32 BECh MEPUOJI U3YUEHUS AUCLUILITUHBIL.

9.1 balsIbHO-PEMTHHIOBAasA OLEHKA TEKYILIEero KOHTPOJIA yCIEeBAEMOCTH H
3HAHMI CTYJAEHTOB MO JMCUMILINHE

B&HHBHO-pCﬁTMHFOBaH OLCHKa TCKYIICTO KOHTPOJIA HC IPUMCHACTCA.

9.2 MeToauyecKkue peKOMeHAalMU 10 MPOBEIEHUI0 NPOIeAyPbl OLlEeHUBAHUS
3HAHUI, YMEHHH U HABBIKOB U (WJIHM) ONBITA JEeATEJbHOCTH, XapaKTePHU3YHOIINX
JTanbl (POPMUPOBAHUA KOMIIETEHIMH

VY CTHBIN OMIPOC OIEHUBAETCS CIEAYIOIIMM 00pa3oMm:
«3a4TEHOY»: O0YUaIOIIHUIACS JAaeT OTBET HAa TTOCTABJICHHBIM BOMIPOC MO CYIIECTBY U
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MPaBUJILHO OTBEUYAET HA YTOUYHSIONINE BOTIPOCHI;

«HE 3aUTEHOY»: 00YYJaOIINICS OTKA3bIBAETCSI OTBEYATh HA MIOCTABJICHHBII BOMPOC,
aub0 OTBEYaeT Ha HETO HEBEpHO W TpH (HOPMYIHPOBAHUHM OTMOTHHUTEIHHBIX
(BcrioMoraTeIbHBIX ) BOIIPOCOB.

Pemenwne 3ama4 oreHUBaeTCS:

«3a4TEHOY»: OOYYArOIIMICS CaMOCTOATEIHHO MPABWJIBHO pEIIaeT 3aaady, JaeT
000CHOBaHHYIO OIIEHKY 110 UTOTY PEIICHUS;

«HE 3a4YTEHO»: OOYYAIOIUKCS OTKA3bIBAETCS OT BBHIMOJHEHWS 3a7a4d WA HE
CIIOCOOEH €€ PeIIUTh CAMOCTOSITENIBHO, a TAKXKE C IIOMOIIBIO TTPETIOIaBaTEeIIs.

Jlokman;

«3a4TEHO»: TPAMOTHOE€ W HEMPOTUBOPEUYUBOE H3IIOKEHHE CYTH BOMpOCa IMpHU
WCIIOJIb30BAaHUN COBPEMEHHBIX HMCTOYHHUKOB. OOydaromuiicss crnocoOeH ciaenath
000CHOBaHHBIC BBIBOJBI, a TaKKE€ YBEPEHHO OTBeYaTh Ha 3aJaHHBIC B XOJe
00CYXI€HHS BOTIPOCHI;

«HE 3aUTEHO»: HEYJOBIECTBOPUTEIILHOE KAa4yeCTBO W3JIOKEHHUS Marepuaia u
HECIOCOOHOCTH 00YUarOIIEerocs ciesiaTh 000CHOBAHHBIE BBIBOJIBI HIIM PEKOMEHIAINY.

Kontposnbhas pabora:

«3a4TeHO»: paboTa 3aYMTHIBAETCS B TOM CIy4yae, €CIM 3aJaHuE€ BBITOJHEHO
MOJIHOCTBIO, B COOTBETCTBHU C TIIOCTaBJICHHBIMU TpPEOOBAaHUSMU U  CJCJIaHbI
HEO0OXO/TUMbIE BBIBOJIBL;

«HE 3a4TeHO»: paboTa HE 3aYUTHIBACTCS B TOM Cllydae, €ClId OOyJaroIIHiCcsS He
BBITIOJTHWI 3aJaHus, WJIA PE3yJbTaT BHITIOJHCHUS 3aJaHWsi HE COOTBETCTBYET
MMOCTAaBJICHHBIM TPEOOBAHUSAM, a B 33JJaHUSAX U (WJIM) OTBETaX UMEIOTCS CYIICCTBCHHBIC
OIIIHOKHU.

9.3 TembI KypCOBBIX MPOEKTOB IO JUCIUIJINHE
KypcoBsie paboThI (MMPOEKTHI) y4€OHBIM TJIAHOM HE TTPETYCMOTPEHBI.

9.4 KoHTpoJIbHBIE BONPOCHI JIJIsi NPOBEAEeHHS BXOJHOI0 KOHTPOJIS
OCTATOYHBIX 3HAHUH M0 00eCNeYUBAIIUM JUCHUILIHHAM

OO6ecrieunBaromuye JUCHUIUIMHBL: «OCHOBBI TEXHOJIOTMU pPeMOHTa», «(OCHOBBI
aBUALIUN.
[TpumepHbIe BOMPOCHI BXOIHOTO KOHTPOJIS:

«OCHOBBI TEXHOJIOTUH PEMOHTAY

1. OcHOBHBIE TOJIOXKEHUSI MO0 opraHu3anuu pemoHTa (IIpon3BoACTBEHHBIN MpO-
necc. TexHonornueckud u ero cTpykrypa. [Ipon3BoACTBEHHAs CTPYKTypa MpeAnpu-
atusi. OpraHuzamus Tpy/a.)

2. TexHudeckasi TOJTOTOBKA PEMOHTA: KOHCTPYKTOPCKAasl MOATOTOBKA PEMOHTA,
pa3paboTKa TEXHOJIOTHYECKOTO MPOIecca PEMOHTA.

3. TexHoJIOrM4ecKoe OCHAIICHUE PEMOHTA, U MPOEKTUPOBAHUE CIEIUATbHBIX MTPHU-
CHOCOOJIEHUI.
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«OCHOBEI aBHAIIAN).

1. O630p pa3BUTHSI MUPOBOM M OTEUECTBEHHOMN I'PAKIaHCKON aBHAIUH.

2. O6IMK COBPEMEHHBIX MACCAKUPCKUX U TPY30BBIX JIETATEIBHBIX aIlllapaToB (ca-
MOJICTOB ¥ BEPTOJICTOB).

3. [Ipon3BOACTBO M AKCILTyaTalllsl COBPEMEHHBIX JIETATEJIBbHBIX aIlllapaToB.

9.5 Onucanue moka3zartejieili U KpUTepUEB OLEHHWBAHUS KOMIETEHIIHI Ha
Pa3IHYHBIX 3Tanax ux GopMUpPoOBaHMSs, ONIUCAHNE KA OIlEHUBAHUS

Komnerenuuun

ITokazarenu
OLICHUBAHHUS
(MHAMKATOPBI
JIOCTHOKCHHS )
KOMIICTEHITHI

Kpurepuu onenuBanus

I atan

IK-6

AT ik

A nike

3Haer:
(DU3UKO-MEXaHUYECKUX CBOMCTBA KHUIAKOCTH, MX H3MEHCHHEHU
BIUSHUE Ha OCOOCHHOCTH KOHCTPYKTHBHOT'O  BBIIIOJIHCHUS W
paboTOCIIOCOOHOCTD KUAKOCTHBIX cucTeM BC

OCHOBHBIC 3aKOHBI PABHOBECHS W JIBFDKCHUS KHJIKOCTH JIJIS
MMOHUMAHUS MPOIECCOB, MPOTEKAIOMIUX B KUIKOCTHBIX CHCTEMax
BC;

(hakTOpHI, BIMSIONTME HA TTAPAMETPhI M XapaKTEPUCTUKHI
JBUKYIIEHCS )KUIKOCTH B cucTemax BC

YmMmeer:

pemath THUIOBBIE 3aJadyM, CBS3aHHBIE C OIpPEIACICHHEM
PEKMMOB  TEYEHHS, OCHOBHBIX  IapaMeTPOB  KHUAKOCTH,
XapaKTePUCTUK THUIPABIMYECKOM CETH M CHJIOBOT'O BO3ACHCTBUS
JKUJKOCTH HA OTPAaHUYUBAIOIIHNE TOBEPXHOCTH;

WCIIOJIb30BaTh 3aKOHBI PABHOBECHUS W JBWKCHHS JKUJKOCTH
JUIsE  OOBSCHEHUS TEXHUYECKHX PpEUICHHH, 3aJ0KEHHBIX B
JKUIKOCTHEIX cucreMax BC

II »ran

IK-6

I/IIlzmcé

I/IIl3mc6

YMmeer:

000CHOBAThL N3MEHEHNE TEXHUYECKOTO COCTOSHUS
KOMITOHEHTOB KHJIKOCTHOU CUCTEMBI, IPUMEHSISI OCHOBHBIE
3aKOHBI paBHOBCCI/ISI 1 IBUXCHUS )KUIKOCTH.

Bnaneer:

CIIOCOOHOCTBIO BBIMIOJIHATH
AHAJIU3KUIKOCTHBIX CHCTEMIIIOIEHKUUX TEXHUIECKOTOCOCTOSIHUS
NpH  PEHICHUH  JKCIUTYaTallHOHHO-TEXHOJOTHYECKUX  3ajad,
BO3HUKAIOIIUX B Mporecce oOcmyxuBanus u pemonta BC;

(1)I/I3I/IKO-T6XHI/I‘-IGCKI/IMI/I OCHOBaMH pacqua KNOKOCTHBIX
CHCTEM

[ITkaa onieHMBaHUs IPU MTPOBEIECHUU MPOMEKYTOUHOU aTTECTALUN
«OmauyHo»BBICTABIsIETCST  OOydaroleMycs,  IOKa3aBIIeMy  BCECTOPOHHHUE,
CUCTEMATU3UPOBAHHbIE, TIIYOOKHE 3HAHHUS IO PacCMaTPUBAEMON KOMIIETCHIIMH U
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YMEHHE YBEPEHHO NMPUMEHSATh UX Ha MPAKTHKE NPU pEHIeHUU 3aaady, CBOOOAHOE U
paBUIbHOE 0OOCHOBAHKE MPUHATHIX pelieHuid. OTBeuas Ha BOMPOC, MOKET ObICTPO U
6e301K1004YHO POWILTIOCTPUPOBATH OTBET COOCTBEHHBIMU IPUMEPAMH.
OOyuaromuiicsi CaMOCTOSITENIbHO TMPAaBWIBHO peHIaeT 3ajiady, JaeT 00OCHOBAaHHYIO
OIIEHKY UTOTaM PEIICHUSI.

«Xopowioy» BBICTABISIETCSl OOy4aroleMycs, €CIM OH TBEpPAO 3HAeT Marepuall,
IrPaMOTHO U MO CYIIECTBY H3JaraeT €ro, yMeeT NPUMEHSTh MOJYYEHHBIE 3HAHUS Ha
MIPaKTHUKE, HO JOMYCKAET B OTBETE WJIM B PELICHUHU 3aJa4l HEKOTOPbIE HETOYHOCTH,
XOpOILIO BIIAJEET BCEM COAEPKaHUEM, BUJIUT B3aMMOCBS3M, HO HE BCEr/a JIETAET 3TO
CaMOCTOATENIbHO 0€3 MoMoIHM npenoaaaTens. O0yJaromuiics pemaer 3aaady BEpHO,
HO MPHU MTOMOILHN MTPENO1aBaTEIs.

«Y0oenemeopumenvro»BbICTABIAETCS oOyuaroniemycs, NOKa3aBIIEMY
dbparMeHTapHbIi, pa3pO3HEHHBIN XapakTep 3HAHWM, HEIOCTATOYHO MPaBUJIbLHBIC
(opMyTUpOBKH 0a30BbIX MOHATHM, HApYUIEHHs JIOTUYECKOM IOCIEI0BATEILHOCTU B
U3JI0)KEHUM TPOrPaMMHOIO MaTepualla, HO IPU 3TOM OH BIAJACET OCHOBHBIMU
pazzenaMy yuyeOHON ImporpaMMbl B paMKax 3aJaHHOM KOMIIETEHLIUH, HEOOXOAUMBIMU
U1 AalibHEHIIero oOy4eHHs U MOXKET MIPUMEHATh NOJyYeHHbIE 3HAHUS 10 00pasily B
CTaHAapTHOM cuTyanuu. OTBeYaeT TONbKO Ha KOHKPETHBIN BOIPOC, COEAUHSET 3HAHUS
U3 PA3HBIX pa3/lesioB Kypca TOJBKO NPH HABOISIIMX BOIPOCAX NPErnojaBaTess.
CuryanmoHHass WIH pacyecTHas 3ajada peuieHa HE IOJHOCTBIO, WM COAEPIKATCS
HE3HAYUTEIbHBIE OIUMOKU B pacyeTax.

«Heyoosenemeopumenbrho» BBICTABISETCA O0Yy4YarOIIEMYyCsl, KOTOPbIA HE 3HAET
0O0JIBLIEH YaCTH OCHOBHOI'O COJEPKaHUs y4eOHOM MpOorpaMMbl TUCHUIUIMHBI B paMKax
KOMIIETEHILIUM, JOMyCKaeT rpyOble OMMOKM B (POPMYJIHPOBKAX OCHOBHBIX TMOHSATUN
JUCUUIUIMHBI M HE YMEET MCHOJb30BaTh MOJTYYEHHbIE 3HAHUS MPU PEIICHUH TUITOBBIX
MpaKkTUYeCKUX 3aaad. He packpeIThl TiiyOMHA M MOJIHOTAa NpH OTBETAaX. 3ajada He
pelieHa 1a)ke Ipy MOMOIIM MPENOIaBaTENS.

9.6 TunoBwIe KOHTPOJIbHBIC 3aJaHUA IJIA NMPOBCACHUA TCKYLICI0 KOHTPOJIA
4 HpOMe)KyTO‘-lHOﬁ aTTeECTAllUM IO HTOI'aM Oﬁy‘leHI/Iﬂ Mo JTMCIMIIINHE

9.6.1 IlpumepHble KOHTPOJIbHbIE 3aJaHUsI JJIsi NPOBEJEHUS TEKYIIero
KOHTPOJIsl YCIIeBAeMOCTH

IIpumepHBIN NepeYyeHb BOIPOCOB YCTHOI'O ONpoca

1. Kak yuuTbhIBaeTCs pacHIMpEeHUE KUIKOCTU B OTKPBITBIX M 3aKPBITHIX
JKUIKOCTHBIX cuctemax BC?

VYKkaxuTe OCHOBHBIC pa3IM4Msi MEXIy Tra3oM U KuJIkocThio? Kakumu
MOKA3aTeNIIMU YUYUTHIBAECTCS CKUMAEMOCTb JKHIKOCTHU?

C KaKoM LENIBI0 BBEJU MMOHATHE «HUJICATTBHON KUIKOCTH?

Kak HampapieHo ruapocTaTuuecKoe JaBjieHue?

Uto nmoka3bIBaeT AMI0pa rUAPOCTATUUECKOTO JaBJICHMS ?

Ot kakux (paKTOPOB 3aBUCUT THAPOCTATHYCCKOE JABICHUE KUIKOCTH?

N

ook w
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/. B ueM pa3zHHIIa MEXKIY LIEHTPOM MacC U LIEHTPOM JaBJICHHUS?

8. Uewm otnuyaroTcs peajibHOE U (PUKTUBHOE TEJIO 1aBJICHUS?

9. B ueM cyTh «rUAPOCTATUYECKOTO APaTOKCa»?

10. B yem paznuuue MexAy JaMUHAPHBIM U TYpOYJIEHTHBIM PEXKHUMOM TE€UEHUS
xKuakocTu? Ha 4ro BIMsIET pexxuM TeUeHUs ?

11.0t kakux (GpakTOpOB 3aBUCUT unciio PeliHombaca?

12. C xakoil 1Lenpl0 BBEIM TNOHATHE TUApaBiIMuYecKoro guamerpa? Yem oH
OTJIMYAETCS OT TEOMETPUUECKOTO AuaMeTpa’?

13.Mexay KakuMH BETMYMHAMH YCTAaHABIMBACTCS CBA3b B ypPaBHEHUAX
Hepa3pbeIBHOCTH U bepHymn?

14. B yem oTanunMe MeXIy JTMHEHHBIM U MECTHBIM conpoTuBieHueM? 1lo kakum
dbopMynam UX pacCUUTHIBAIOT?

15. /151 kakux 1eneid MOXHO UCIOJIb30BaTh ypaBHeHUE bepHyau?

16.Yto Takoe XapakTE€pUCTUKAa CETH, JMJII YEro OHAa HCIOJB3YyeTCs U Kak
OTIpEEISAETCS MPU PA3IIUYHOM COETUHEHUHN YUaCTKOB?

17. J1as1 uero BBINOJIHSIOT JJAOMPUHTHBIE KAHABKHU B )KMJIKOCTHBIX CHUCTEMax?

18. B uem cyThb siBIeHUS OOIUTEpaLMU IIENEHN KaK €ro CleQyeT YUUThIBAaTh MpU
HKCIUTyaTallii U PEMOHTE KMJIKOCTHBIX CHCTEM?

19. JIns 4yero Mcmosb3ylOT MEPBYIO U BTOPYIO BOAOIPOBOAHBIE (POPMYJIBI, U B
4eM MEKIy HUMU pa3nnyue?

20. Yto Takoe pacxogHas XapaKTepHCTHKa TpyOOmpoBoJa W B HYeM €€
MPEUMYIIECTBO B CIIy4ae UCIOJIb30BaHUA MIPH pacuere TpyoonpoBoa0B?

21.B dem cymHOCTh KaBuTanuu? Kakue NpuUYMHBI €€ TOABICHUSHW KaKk OHa
BIIMSIET HA BEICOTHOCTH U Pa0OTY KOMIIOHEHTOB JKUKOCTHON CUCTEMBI?

22. Uewm BbI3BaH ruapasnudeckuil ynap? Kakoi ruapoynap Hanboee onacHbIni?
Kakue mocneacTBusi OH BBI3BIBAET, U KaKW€ CIOCOOBI HCIIONB3YIOTCS IS
00pbOBI ¢ HUM?

23.01 xakux (PaKTOpOB 3aBHCHUT PaCXO] >KUJIKOCTU Yepe3 Malible U OOJbIINe
OTBEpCTHUSA?

24.]Ing kakux Iieiedl MCIoyb3yloT Hacaaku? Buaesl Hacamok u GopMyssl s
OTIpe/IeNICHUs pacxo/ia uepe3 HUX.

TeMbl T0KJIA10B
Buemnue cunbl, 1€MCTBYIONINE B HEMOABUKHOM )KUIKOCTH.
I'mapocTaTrueckoe 1aBJIECHUE U €r0 CBOMCTBA.
OCHOBHOM 3aKOH THAPOCTATUYECKOTO JIaBJICHUS.
[TpuGopsl 1151 U3MEPEHUS TaBJICHHUS.
3akon ITackains u ero ucIojb30BaHNUE B TEXHHUKE.
IToBenenue xuakocty B 0akax BC Ha pa3IuyHBIX dTanax mnojeTa.
BrnusHre WHEPUMOHHOTO MJaBJICHUS HA CBOWCTBA JKUIKOCTH W paboTy
HaCOCOB.
JlaHHBII TIepeYeHb MOKET OBITh JOTIOJTHEH B X0 IPOBEICHUS 3aHITHH.

NoakowdPE
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B coorBercTBMM ¢ IUTAHOM ~ TNPAKTUYECKUX  3aHATUH  OOydaroluiics
HNOJArOTaBIMBACT  JIOKJIAJ IO IpeaIaraeMoll Teme ¢ mpe3eHTauueid B Qopmarte
PowerPoint.

TunoBble pacueTHbIE 321241 JIs1 IPOBeIeHUs] TEKYIIEr0 KOHTPOJIs

3anaua 1
TomnuBHble Oaku camosieta, o0bemMoM 10 0007, 3ampaBuiIM MOJHOCTHIO HOYBIO
npu temmneparype 10 °C. Ckonpko TormmBa OyAeT COpOLIEHO Yepe3 JApEHa)KHbIE
TpyOONPOBOABI, €CJIM TEMIlepaTypa HapyXHOTO Bo3ayxa yBenauuuiack g0 30
°C.TemnepaTypHbiii K03(QPUIIMEHT 0OOBEMHOTO PACIIMPEHUSI TOIUIMBA COCTABISET B
cpemaeM 8- 10~ *1/K.
Kak ynaercs nu3bdexarsh nogoOHBIX sIBJICHUN NpH dKciryaTanuu BC?

3agaua 2
Onpenenutey ycunue RBHOAL mTOKAa 2 CWIOBOTO IWIMHIAPA, €CIU JIaBJICHHE
Macjia B MOPIIHEBOM mosiocth pq = 21 Mlla, a naBmeHue mMacna B IITOKOBOU
nosioctup, = 200 kIla. Cuna Tperus B ymioTHeHusIX 3 1 4 coctaBisieT 0,5 % OT CHitb
R. JInametp nopimns 1 paBen D= 100 mm, a mtoka 0— B JiBa pa3a MEHBIIIE.

BN NN\
P

N X N EEE NN\ 3

3amaua 3
J1J1st BBIITyCKa BOJIBI M3 OTKPHITOTO 0aka y €ro JHa B TPYyOOIIPOBOJIE YCTAHOBIICH

MMOBOPOTHBIN KjamnaH, AuaMmeTrpoM 1 m. I'myObuna Boasl 70 ocu kianaHa 10 .
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Onpenenutb MOMEHT, KOTOPBIN TpeOyeTcs MPUIIOKUTD K KJIallaHy JUIsl €r0 OTKPBITHSA,
€CJIM HEe YUUTBIBATh CUJIbI TPEHHUS U yToJ HaKJIOHa KiarnaHa. Kakyro ¢dopmy Oyner
UMETH 3II0pa AaBJICHUA )KUJIKOCTH Ha KJanaH?

H ;K
Yy AN

2z

L7,
[rocemese= M

3amauya 4
Kakoli ngomkHa OBITH CHJIa 3aTSHKKHM MPYXKUHBI 3 PEIyKIIMOHHOTO KiamaHa 1

MAacCJIOCHCTEMBI C AMaMETpaMu CTabHOTO Inapuka D = 2.5 cm u ceana d= 2 cm, 4ToOBI

o kl'c
OH OTKPBUICS P MAHOMETPUYECKOM JaBJICHUU Maclla B HaopHoi auuuu P; = 2,5 —
cM

_ kl'c
. ManomerpryeckoM nasineHnu macaa B nuHun cimBa P, = 0,1 — . Macca mapuka
CM

) KT
¢ npykunoi pasna 100 r. ITnotaocts Macna 900 — .
M

22



Vr.nZ

PacueTHas cxema ¢ Tenamu aasieHus OT aeuctsus P,, P; u cymmapHoro neucrBus

3agada 5
Onpenenutp, MpU Kakoil TeMnepaTypsl OCH3MHA B TPyOOIPOBOIE AHAMETPOM 1

CM MPOMU30HAET CMEHA pEeKMMa, €clid pacxoj OeH3uHa npu Temneparype 15 °C 1,7
J/MVH, @ KUHEMaTUYeCKU KOAI(POUIIMEHT BS3KOCTH MEHSAETCS MO JIMHEHHOMY 3aKOHY
unpu t=40°C pasen 6-10 3cm?/c,ampu t=-40°C pasen 2 cCr.

3amada 6
TpyOka mTONHOrO AaBiEHUS] TOMENIEHA B TMOTOK KUIAKOCTH, JBIXKYIIUNUCS B
OTKpbITOM KaHase. JKuakocTh moaHsuiack B TpyoOke Ha BeicoryAh= 0,4 m. Ha kakyro
BBICOTY TIOJHUMETCS JKUJKOCTh B TPYOKEe, €CJIIM CKOPOCTb JABMIKEHUS IKUJKOCTH
YBEJIMYUTCA B J1Ba pas3a’?

bt LLET

V== " e

CIETT T IFITT TP P o

3amaua 7
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B cucreMe LeHTpalM30BaHHOM 3alpaBKU CAMOJIETOB TOIUIMBO M3 MOJA3EMHOIO
pesepByapa 3a0upaeTcIHacOCOM M HojaeTcs B 0aku camorneTa B konmudectse 110 M3 3a
45muH.

Tpebyetcst omnpenenuTs aOCONIOTHOE AaBJICHHE TOIUIMBA TEPE] HACOCOM, €CId
JTMaMeTp BcachIBarolero TpyoompoBoga — coctaBiser 400 mM, miuHa - 30 M. Ha
TPyOOTIPOBO/IC YCTAHOBJICHA 3aBMKKA 2 ¢ KOA(PDUIIUEHTOM MECTHOTO COMIPOTHBIICHHUS
& = 0.2, umeerca omuH moBopoT Ha 90 rpamycoB ¢ &, = 0.3 , U ycTaHOBIICHA
¢unbTpytomas cetka 1 u oOpaTHBIE KjamaH Ha BXOAE€ B TPyOOMHpOBOJ C
K03((PUIIMEHTOM MECTHOTO COMPOTHUBIICHUSI BXOAHOTO ydacTka Tpyosl &, = 8. Ocbh
Hacoca 3 pacroyioKeHa BhIIIEe YPOBHS TOIIMBA B MOA3EMHOM pe3epByape Ha BEIUUUHY
h = 4 M. YpoBeHb TOILTMBA B pe3epByape MOKHO CUMTATh HEM3MEHHBIM. ATMOC(hepHOe
nasinenueP, = 760 MM pT.CT.
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CKOJIBKO MeXaHU4eCKoH sHepruu OymeT y 1 M3 tomnmsa mepen nacocom?Kaxoit
BaKyyM JIOJDKEH CO3/1aBaThCsl HACOCOM BO BCAChIBaOIeM Narpyoke?

3amaua 8

Bona u3 xorensHoil, B konmumyectBe Q = 500 11/c, BBIXOOUT B TOYKeA MO Tpem
TpyOOmnpoBOIaM, a 3aTeM, IMOCJe CIUSHUA B TOUKEB, BO3BpAIA€TCs B KOTEIBHYIO 110
oOpaTHOMY TpyOOITPOBOY.

TpeOyeTcss omnpeaenuTb pacnpeleseHue pacxoJoB (o KaXIOoH JIMHUU
TpyOOMNpoBOAa U MOTEPI0 Hamopa Ha ydacTtke A-B. XapaKTepUCTUKU KaXIOW JIMHUU
OpUBEACHBI HA PUCYHKE M B Tabiuue. 3ajady peuaTh ¢ UCHOJIb30BAHUEM PACXOIHBIX
XapaKTepUCTUK TPyOOIpoBoOa.

) — |

a,=300rmn £=500m
£_,_. A K Z{ st \ A

d.? =250rm (2=3ﬂy .

g3 —n

y= 4002m £=800m
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Buavenns seauund C, A, @, K n 8* s kpyrawix TpyO, MOACUMTAHHBIX MO NOJIHOM
gopmysne akap. H. H. Tlasaosckoro mpu r = 0,012

d, s l C A a K, m%/cek b
44,79 0,0391 0,00323 0,00987 |10340,0
8%2 4745 | 0,0349 0,00288 0,0287 1214,0
0,100 49,46 0,0321 0,00265 0,0614 265.0
0,125 51,07 0,0301 0,00249 0,111 81,60
0.150 52,42 0,0286 0,00236 0,179 31,18
0,200 54,62 0,0263 0,00217 0,384 6,78
0,250 56,40 0,0247 0,00204 0,692 2%
0.300 57,90 0,0234 0,00193 1,121 0.794
0,350 59,18 0,0224 0,00185 1,684 0,354
0,400 60,31 0,0216 0,00178 2,397 0,174
0,450 61,35 0,0209 0,00172 4,259 0,0932
0,500 62,28 0,0202 0,00167 4,324 0,0532
0800 63.91 0,0192 0,00159 | 6,999 0,0204
3amaya 9

B Oaxe, pa3neneHHOM MEpEeropoAKOM Ha JiBa OTCEKA, HAXOAUTCA KEPOCHH C
mwioTHOCThIO 800 kr/ M3. B mepBblif 0Tcek 6aka MOCTOSHHO MOCTYNAaeT KEPOCHH B
konuuectBe 4 n/cek. B meperoponke m B gHe Oaka BBINOJHEHbI  OJMHAKOBBIE
oTBepcThs uaMeTpom2 cM. K oTBEpCTHsIM JAHA NPHUCOEIUHEHBI 1BA HACAJKa JUIMHOU
1o 55 MM — OIVH IWIMHAPUYECKUI HACaIOK 3, APYrod KOHUYECKU PaCXOIAIIUICS
HacaJoK 2 ¢ ymioM KOHYCHOCTH 6 ° u koaddunmuentom pacxona 0,45. OtBepctre B
neperopoake 1 MOXXHO CUMTarb MallbiM OTBEPCTHEM B TOHKOW CTeHKe. Tpelyercs
OMPEIEINUTh PACXO]l )KUAKOCTH YEPE3 KaXKIAbId HACAIOK.

[Ipu pemenuu 3agaun 0OpaTUTE BHUMAHUE, 4TO KO3(DPHUIIMEHTHI pacxoaa

MIPUBOASATCS JIJISL BBRIXOAHBIX ceueHU HacanokK. OObsICHUTE, TIOYEMY YPOBHU
KUJIKOCTEH B OTCEeKaxX OydyT pasHBIMHU.
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3amaua 10
[To TpyOompoBoay mmmuHoi 10 M u nuamerpom 100 MM JBUXKETCS TOILIUBO.
Onpenenuts MOTEpU AABJICHUS, €CIU pacxoa XKuakoctd 50 1n/c., kodpduiueHt
TUPABINYECKOro Tpenus pasen 0,03, mIo0THOCTH TormmBa - 800 kr/m3.

3amaua 11
OnpenenuTe BEIWYMHY YAAPHOTO JABJIEHUS KUAKOCTH, JBWXKYLIEHCA B
TpyOOIIPOBOJE CO CKOPOCTh 5 M/C, €ciau TpyOONpoBOA IIUHOW 1 KM U auameTpoM
100 MM mepekpbimu 3aaBrKKoi 3a 1,2 ¢. [lnotHoCTh *)uakoctu - 880 kr/M>, Mogyns
ynpyroctu xkuakoctu — 1250 MITa. TonuHa cteHok TpyOompoBoaa - 3 MM, MOJY/b
YIIPYrocTH MaTepuana Tpybonposoza 2 - 105 MITa.
Kakum 10kHO OBITH BpeMsl 3aKpBITUS 3aBUKKH, YTOOBl YMEHBIINUTh BEIUUUHY
yAapHOTO JaBJICHUA?

Tunosble CUTyallHOHHBbIC 3aJa91 JJIfl IPOBCACHUA TCKYIIECTI0 KOHTPOJIA

3amada 1

Jna moBopora nonarok B 1T/l MCnonb3yroTcs TMAPOABUTATENH, B KOTOPBIX
yCWIHS JJi1 TepeMEelIeHUs] MOPIIHS TUAPOUMIMHAPOB CO3JAIOTCS B pPE3yJbTare
JABJICHUSI JKUJKOCTH Ha TopiieHb. B kauecTBe pabouell KUAKOCTH TIPH ITOM
UCIIOJIb3YETCS TOILJIUBO.

TpeOyeTcss ompenenuTh W3MEHEHWE  JIaBIICHHWS B UWIUHApPE OT Harpena
KUJIKOCTH, €CIM TeMIepaTypa OKpyxkaromei cpeasl yBenuuuiack Ha 30°C
TemnepatypHbiii KO3QGUIIUEHT 00BEMHOTO PACIITUPEHUS KUIKOCTH PABEH P =8
X 107 1/K , cTanbHBIX CTEHOK THApPOLMIMHApPa - fr.= 36 X 107° 1/K. Moayns
ynpyroctu xkuakocty E,. = 1250 MlIla. [{unuaap cuntath aOCOTIOTHO TePMETUIHBIM.

26



Ot xakux (paKkTOpOB 3aBUCUT BETMYMHA U3MEHEHUS JABJICHUS B IUIUHIPE?

Kakne u3MeHeHHss HEOOXOIUMO BHECTHM B KOHCTPYKIIUIO IWJIMHApPA, YTOOBI
JaBJICHHWE B HEM TMPHU HarpeBe He M3MeHsIocb?O00CHYWUTE MpeasiaraeMoe pelieHue
pacueTaMM  JUIS IWJIWHIpPA, HMMEIOMIET0 CICAYIONINEe BHYTPEHHHEpa3Mephl 10
Harpesa:uameTp- 5 cM, a JummHa — 10 cm.

3amayga 2

OnpenenuTs MHEPUUOHHOE [aBJICHHUE TOIUIMBA C IUIOTHOCTHIO 800 Kr/M3B
TpyOOIIpOBOAC UIMHON (BIOJb MPOJOJBHOH ocu camoisieta) 10 M, eciau cpeaHee
YCKOpPEHHE caMoJIeTa pH pa3bere o MOJIoce PaBHO 2M/C2, ¥ HANpaBJICHUs ABUKECHHUS
TOILJINBA M CaMOJIETAa COBIIAJIAIOT.

Kakoe BiausiHHE OHO MOXKET OKa3aTb Ha pabOTyTOIUIMBHBIXHACOCOB U
THAPOMEXaHUYECKON CUCTEMBI pEeryIupoBaHus ABurareneii?’Kakue neicTBus B CBS3H
C ATUM HEOOXOJIMMO BBINOJHUTH B CIIy4ae HApYIICHUS PaOOTOCIIOCOOHOCTH CHCTEMBI
peryJIupoBaHus?

3amada 3
TormnmuBHbIN QUIBTp, UMEIOMUKA GhopMy HMUIHHApPA ¢ AuaMeTpoM 10 cM, 3aKphIT
CBEpPXY KPBIIIKOW B BUJIE MONIyC(ephl, KPEISIIecss ¢ TOMOIIbI0 BOCBMHU OOJITOB K
koprycy ¢uiubtpa. OnpenenuTs CHIy pa3pbiBa, JIEHCTBYIOIIYI0O Ha OOJT, €CIH

kl'c
MaHOMeTpuYeckoe nasienue Tormsa 50 — . [InorHocTts Torumsa 800 kr/m3,
CM

Kak B akcrlyaranum yduThIBaeTCsS JSHCTBHUE CHIIBI JABJICHHWS TOIUIMBA Ha
KPBIIKY puibTpa AJisg 06ecieueHus €ro repMeTUHYHOCTH ?

1 ;t;y; 3
PacueTtnas cxema: 1-manomMetp;2-teno nasienus; [1-II-nmbe3oMeTpryueckas miocKoCcTh
3amaua 4

OnpenenuTh MECTHBIC TIOTEPH JMdaBICHHS Ha (UIBTPE, YCTAHOBIEHHOM B
TpyOOTIPOBOE, €CIIM pacxo KuAKocTH 1 j/c, mokazanus maHomeTpoB P;= 0,1 MIla
uP,= 0,25 MIla, muamerp TpyOompoBoaoB d;=5 mm , d,= 10 mm. Kunemaruueckwii
K0d(QOUIMEHT BA3KOCTH >kMAKocTH paBeH 0,4 cm?/c, mmotHocts — 1000 xr/m3.
[ToTepsimu Ha TpeHUs 1O AJIMHE TPEHEOPEYb.
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Kak OynyT m3aMeHsThCS MOKa3aHusi MaHoMeTpa P, mpu 3arpssHeHuu Guibtpa,
€CM JauaMeTphl TpyOOmpoBOaOB OyayT oamHakoBbie? (OOOCHYWTE CBOW OTBET,
HCHOJIb3ysl ypaBHeHUE bepHymu. Kak 3TO oTpa3urcss Ha CBOMCTBaxX »KUIAKOCTH H
JaNbHEHNIIEeH SKCIUTyaTalluy JAHHOW KUIKOCTHOM CHCTEMBI?

3amaua 5
B cucreme 1eHTpanm3oBaHHON 3ampaBKH CaMOJIETOB TOIIMBO M3 PACXOJTHBIX

0akoB HacocaMd TIOJAETCA II0 TOA3EMHBIM TPyOONpPOBOJaM K THAPAHTHBIM
KOJIOHKAaM, YCTaHOBJICHHBIM Yy MECT CTOSHKH camojieta. [Ipm 3ampaBke K Kaaou
KOJIOHKE TMOJICOCIMHACTCSl 3alpaBOYHBIA arperar, 4yepe3 KOTOPbIA MPOU3BOJUTCS
nojiaya TOIJIMBA B 0aku camolieta. Tpedyercst onpeaeanTh, KaKoe JaBJICHUE MOKaKET
YCTaHOBJIEHHBII 332 HACOCOM MaHOMETD, €ClIM B 0aku camoiera 3ampasiserca 110 m3
TOIIMBA 3a BpeMsl 45MuH? Pa3HOCTh T€0/Ie3UYECKHX OTMETOK Z MEXIy ypOBHEM
TOIUIMBAa B 0akax M OChIO Hacoca cocraBiseT 23 M, a moTeps Hamopa Ah._, Ha
y4acTKe TUJIpaHTHAs KOJOHKA — 3allpaBOYHBIN arperat — TOILUIMBHBIN O0ak paBHa 111 m
Kep. CT.

VYyacTok TpyOonpoBoaa a-6, JJIMHOM 3 KM, UMEET BHYTpEHHUU AuameTp 259 mm,
a ydactok 6—c, miuHou 40 M, - auamerp 205 mm. Kunematudeckuit kodpuiveHt
BS3KOCTH TOILIMBA paBeH 1,3 -107° MTZ , TNIOTHOCTB ToruuBa - 800 kr/m> .

JlaBneHue HaJ, cBOOOHOM MOBEPXHOCTHIO TOILJIMBA B OaKe paBHO aTMOC(hepHOMY
TaBJICHUIO.
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Pic.I. Cxewa yuscTxa UeHTPANM30BAHHOH 33MPABKU CAMOJIETIB TOMIMBOM:
I - pacxozdsli 08K 2.~ ueuTpofesuyii Hacoc; 3 - 38ABUEKA; 4 — QUIBTP-CENAapaTOp;
5 - Du;RTP; 6 — 0ODSTUHI KianaHw; 7 - TWADAHTEAA KOMOHKE; 8 ~ . 33MpPIBOUHHYE
; arperar; . 2 — MaAoMeTp :

YKa)KI/ITe, OT KaKHux (baKTOpOB 3aBHCUT JOaBJICHHC 3a HacocoM? CKOJIBKO
MeXaHHYeCKOM 9HCPIrun JOJDKCH uMeTh 1 M3 TOILUIMBA B TOYKEC 4, YTOOBI

IICPCMCCTUTHCA U3 HCC B 0ak camonera? Ha uto YKa3bIB4ACT POCT MAaHOMCTPHUICCKOI'O
JaBJICHUA B IIPOLICCCC 3alIpaBKU camojiera’?

3agada 6
TpebOyercs onpeneanThb, Ha KaKyr BBICOTY H MOXHO 2)KEKTOPOM TIOJHATH BOAY

n3 O0aka, eciii B 2’)KEKTOp MOCTYIAET BoJA MocJie Hacoca ¢ AaBieHuem P = 0,21 MIla
B KojuuectBe 35 n/cex. Pasmepwr akxekropa: D = 100 mm, d = 50 mMm. [Torepsmu
SHEPIUU B IKEKTOPE MOXKHO MpeHeOpeub, Kodpuuuent Kopuonuca npuHATh
paBHbIM 1,1, mnoTHOCTH Bozbl 1000 kr/m3,
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Yro HyXHO cAenaTh, YTOOBl YBEJIUYUThH BBICOTY MOABEMa KUAKOCTU U3 Oaka,
HCIIONB3Yys ATOT ke keKTop? Kakoe BiIMsSHME HAa BEJIMYMHY BaKyymMa OKa3bIBacT

MUHUMAJIbHOE CEUYCHHE MKEKTOpa, M IM0YeMy B OKCIUTyaTallid HEOOXOIMMO
o0ecreynBaTh €ro YuCTOTy?
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3amaua 7

Bona ¢ Ttemmneparypoit 20 °C momgaumaercs u3 0aka mo TpyOONpoBOaYy C
noMouipr0 nopmHsA guamerpoM 200 MM, JBHXKYIIMMCS pPAaBHOMEPHO BBEpX.
BuyTtpennuit nuametp tpy6onpoBoaa 40 mm, ero amuHa 10 M, K03pUITUEHT TpeHUS
4=0,03, ko3 durmeHTs MECTHBIX CONPOTUBIIeHNH &: Ha Bxoxae - 0,5, Ha TOBOPOTaxX —
0.4, Ha BeIXOZC -1.

AtMocdepHoe naBieHue B 0ake HaJl BOAOW U Haj nopiiHeM pasHo 0,1 MITa.
Becom nopiiiHs U ero TpeHUueM IpH pelIeHUH 3a1a4l MOKHO IipeHeOpeyb. [1moTHOCTh
BojbI paBHa 1000 xr/M3. Koaddunuent Kopuonuca B ypaBHeHnu bepHyiiu MoxKHO
OPUHATH paBHbBIM 1,1,

tr

2 2 [T._2

S

TpebyeTcs onpeaennuTb:

- ¢ KaKOW CKOPOCTBIO JIOJDKEH MOJAHUMATHCSA BBEPX MOPIICHB, €CIU MPU MOABEME
BOJbI Ha BbicOTY h =2 M cuna P, morpeOHas ais mepeMelieHus MOPIIHS BBEpPX,
cocrasiser 200 xI'c;

- 10 KaKOHM BBICOTHI N MOXKHO MOIHUMATH MOPIIEHb, 03 HAPYIIICHUS CIUIOIIHOCTH
BOJbl B IIWIMHAPE, C TAKOW K€ PaBHOMEPHOUN CKOPOCTHIO MOABEMA, €CIU JABICHUE
HachlnleHus npu temneparype Boabl 20°C coctapiser 2,34 klla;

- kakas cwia PromkHa OBbITh MPUIIOKEHA K MOPUIHIO B MOMEHT HACTYIUJICHUS
KaBUTAIINH,

- 00OBSACHUTE, TTOUYEMY TOPIICHb HE MOXKET MOJHATH dKUJKOCTh Ha BHICOTY OOJIbIIIE
h, 1 KaK 3TO BAMSET HA BBICOTHOCTD YKHU/KOCTHOW CHCTEMBI?

3amaua 8
[TocTpouTh 3MIOpY THUAPOCTATUYECKOTO JABJICHUS KUIAKOCTH Ha 3aIaHHBINA
Y4aCTOK TMOBEPXHOCTH COCY/IA.
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3amaua 9
UYeTplpe cocyaa ¢ OJMHAKOBOM IUIOMIAJBI0O JIHA 3allOJIHEHBI OJMHAKOBOM
KUJKOCTBIO C PaBHOU TIIyOMHOM. YKaXKHUTe, B KaKUX cocyAax OyaeT camas MaJeHbKasl,
camast 00JIbIIIasl U OJMHAKOBAs CHUJIA THAPOCTATUUECKOTO JABJICHUS )KUIKOCTH Ha JTHO?

1 2 3 4
| 1 O v
|
3amauga 10
Haiitu cuny npukaTtus TOPMO3HBIX KOJOJIOK 3 K OapabGanHy 4, eciu JAHAMETP

I[MOopHIHA TOPMO3HOI'O OUIHMHIAPA 1 B3 pa3a MCHBIIC AHUAMCTpaA IIOPHIHA KOJCCHOI'O
MUJINHAPA 2 u paBCH 15 MM, a IICIZCTBYI-OIH&H Ha HCTO CI/IJ'Iapl OT 1cgaJii TOpMO3a
200 H.

IIpyMepHBIH BAPHAHT KOHTPOJIBHOI PadoThI

Pabota Nel
3anaua 1

JIBa TOPU3OHTAJIBHBIX TPYOONMpPOBOAaAM B copepKaT COOTBETCTBEHHO Maciio
mnotaocteio 900 kr/M3 m Bogy miotHocThio 1000 kr/m3.OnpenenuTs naBjieHUE Ha
ocu TpyOompoBoAa B, ecnu THAPOCTATUYECKOE AaBICHHWE HAa OCH TpyOompoBoja A
pasuo 0,12 Mlla. [Tokazanust pryTtHOro JudpdEepeHINaTBLHOTO MaHOMETpA,
YCTaHOBJIEHHOTO MEXIy Tpybonposoaamu, cienyromue:h, = 0,35 M, hy, = 0,46 M,h,
=1,05 m. [TnotHOCTE pTyTH 13600 KI/M3.
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3amaua 2
Onpenenuts cuwiy paBiaeHusP kepocuHa HA [UAIUHAPUYECKYIO CTCHKY

3aKpHITOTO Pe3epByapa C M30BITOYHBIM JABIECHMEM M yroj HAaKJIOHA K TOPH30HTY
JIUHUY JeHCTBHS ATOM CuIlbl . Pajuyc NUIMHIPHYECKOH CTEHKU 2 M, IIUPHHA CTEHKH
3 M, BBICOTa ypOBHS BOJABl B ITb€30METPE, YCTAHOBIEHHOM HA BEpPXHEH KpBINIKE
pesepsyapa h =1m. ITnoTHOCTSH TOrMHMBA - 800 KI/M3,

3anaya 3
Onpenenuth JaBICHWE TOILIMBA B THIPOUWIMHIpPE Ha TiIyomHe Hmpu
CIIENYIOIIMX MOKA3aHUAX PTYTHOro mMaHomerpa: hy, = 0,7 M, a = 0,2 m.IlnoTHOCTH
tommBa - 800 kr/m3, miotHocts prytu - 13 600 xr/m3, atmocdepHoe naBneHue -
0,1 MI]a.
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3amaua 4
['opusoHTaNBHAS IUCTEPHA TUAMETPOM 3M U JUTMHOW 8M TIOJTHOCTHIO 3aIOTHEHA

KepOoCHHOM. HaiTu TOpU30HTAIBHYIO COCTABISAIOIIYIO Py CHIIBI TaBIIEHUS KEPOCHHA HA
IIOJIOBUHY BHYTPEHHEH KPUBOJMHEHHON IOBEPXHOCTH LIUCTEPHBI, & TAKIKE CHITY

Pnoanoro AAaBJICHUS ) KUJAKOCTH Ha 3TY IMOBCPXHOCTL U €€ HAIIPABJICHUC K TOPHU30HTY,

€CIIi IaBJIeHHE Ha OBEPXHOCTH KepOCKHHa paBHO arMocdepHoMy.IIIoTHOCTS TOMmNMBa
- 800 xr/m3.

CecbogHaA NOBEPXHOCTE A

PaGoTa No2
3anaua 1
Tpy6onpoBoa quamerpom D pasBeTBisieTcst Ha Ba TpyOONpoOBOAA C AUAMETPOM

d, u d,. Onpeaenuts nuametp d, TpyOOIpoBoaa 2, eciu U3BeCTHBI nuametp D u d;

, 4 TaKXKe M3BECTHO, YTO IIOCJIE PAa3BETBJIEHUS CKOPOCTh JKUAKOCTU B IIEPBOM
TPyOOTIPOBOIC YBETUYMIIACH B JIBa Pa3a, a BO BTOPOM YMEHBIIIIIIACH B JIBa pasa.
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3amaua 2
Pacxomomep Bentypu ¢ gmamerpamu D =200 MM m  0=80 MM ycCTaHOBICH B

TpyOOIIPOBOIE, TI0O KOTOPOMY JBYDKETCS WJcalibHas (HEBS3Kas) XHUAKOCTh - BOJA C
maoTHOCThIO 1T/M3. OnpeenuTs pacxos BOABI, €U MoKa3aHue uQdepeHnnanbHOro
MaHOMETpa, 3al0JTHEHHOTO PTYThIO W BOJAOH, paBHONh = 250 mMm. [InoTHOCTH pTyTH -
13 600 xr/m3.

T W T

3amayga 3
OnpenenuTs MaHOMETPUYECKOE JaBJIGHME B CceYeHUH 1-1 TOpPU3OHTAIBHO

PaCIOJIOKEHHOTO COIUIarMJAPOMOHUTOPA, HEOOXOAUMOE Jid MOJYYEHUST CKOPOCTH
BOJIbI B BBIXOJHOM C€YEHHUU 2-2 paBHOU 25 M/C, €cliu CKOPOCTh BOJABI B ceueHuu 1-1
paBHa 2,5 wm/C. lloTtepsiMu SHEpPruM MEXIy CEYCHHSIMHU MOXHO MpeHeopedb. Bo
CKOJIbKO pa3 JuaMeTp BBIXOJHOIO CEUYCHHUS COIUIa THAPOMOHHMTOpA JOJKEH OBITh
MEHBIIIE BXOJIHOTO JuameTpa’?
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XapakTepuCTUKH UCTIOIB3YEMOTO TPYOOIIPOBO/Ia MPUBEICHHI B TAOIHUIIE.

3uavenns seanuns C, A, @, K n 8* nas kpyrasix Tpy6, MOACUMTAHHBIX MO NOJIHOH
dopmyse akan. H. H. Masgosckoro mpu r = 0,012

3amaua 4
Boja u3 BomoHanopHoi GaniHu nojaercs K 3aBojly o TpyoorpoBoay AMHOM L =
3,5 kM. ['eone3nveckue OTMETKH 3eMJId Z B MECTE YCTAaHOBKH BOJIOHATIOPHOM OAImIHu 1
3aBOJIa U3BECTHHI (MIOKa3aHbl HA PUCYHKE). PaccTosiHue OT 3eMJiM 0 YPOBHS BOJIBI B
6amae H=17 m.
Kaxoit gomxeH ObITh uaMeTp TpyOOIpoBo/Ia, YTOOBI MTPU MOTPEOHOM HATIOPE BO/IBI
y 3aBojia H., =25 M obecrnieunBarncs pacxon Bojibl 80 11/C?

d, m (4% A a K, m%/cex b
0,050 4479 0,0391 0,00323 0,00987 {10340,0
0,075 47,45 0,0349 0,00288 0,0287 12140
0,100 49,46 0,0321 0,00265 0,0614 265.0
0,125 51,07 0,0301 0,00249 0,111 81,60
0,150 52,42 0,0286 0,00236 0,179 31,18
0,200 54,62 0,0263 0,00217 0,384 6,78
0,250 56,40 0,0247 0,00204 0,692 2,41
0,300 57,90 0,0234 0,00193 1,121 0,794
0,350 59,18 0,0224 0,00185 1,684 0,354
0,400 60,31 0,0216 0,00178 2,397 0,174
0,450 61,35 0,0209 0,00172 4,259 0,0932
0,500 62,28 0,0202 0,00167 4,324 0,0532
0,600 63,91 0,0192 0,00159 6,999 0,0204
0,700 65,32 0,0184 0,00152 10,517 0,00904
0,800 66,58 0,0177 0,00146 14,965 0,00495
0,900 67,70 0,0171 0,00141 20,430 0,00239
1,000 68,72 0,0166 0,00137 26,485 0,00137
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3anauy pemaTh C UCIOJIb30BAHUEM PACXOIHON XapaKTepUCTUKH TPYOOIpOBOIa.

9.6.2 KoHTPOJIbHbIE BONPOCHI MPOMEKYTOYHOM aTTECTALMM 110 MTOTaM OCBOEHMS
AUCHUNIMHBI
1. TIIOTHOCTB M yJIETBHBIN BEC KallEIbHOM KUIKOCTH

TeMrnepatypHO€e pacIIMPEHUE KUAKOCTH

CKUMaeMOCTh KHUIKOCTH

PacTBOpHMOCTB Ta30B B )KUJIKOCTH

BsizkocTs xuakoctu. KoaddummeHTs! BI3KOCTH

NneanbHast )XUAKOCTh U YCJIOBHS PABHOBECHOT'O COCTOSIHUS KUJIKOCTH
Cuiibl, I€MCTBYIONIKE B HEMOABUKHOM KUAKOCTH. CHila THAPOCTATUHYECKOTO

No bk wh

TaBJICHUS

8. I'mmpocraTudeckoe AaBlIeHHE U €TO0 CBOMCTBA.

9. OcHOBHOE ypaBHEHHE THIPOCTATUKH

10.ITpubops! 1151 U13MEpEHUs JaBICHUS

11.CBo0oaHast TOBEPXHOCTh, INIOCKOCTh CPABHEHUS U TTbE30METPUIECKas
IUIOCKOCTh, TEOMETPUYECKAS UITHE30METPUUECKAs BBICOTA,
IbE30METPUYECCKUN HATIOP U €T0 SHEPTETUUECKHUI CMBICI.

12. 3akon [lackanst u ero mpakTHYECKOE MPUMEHEHHE

13.Dmropa ruApOCTaTUISCKOTO AaBICHUS

14.Cuna naBneHus )KUAKOCTH HA IJIOCKYIO CTEHKY

15.11eHTp MaBieHUS U €ro onpeaeaeHue s TUIOCKON CTEHKH TIPH
aTMOC(epHOM U N30BITOYHOM JaBJICHUH Ha CBOOOAHYIO ITOBEPXHOCTh

16.Cuina naBneHus )KUAKOCTH Ha KPUBOJIMHEHHYIO CTEHKY

17.Teno maBieHus u ero ooveM. PeanbHoe B UKTUBHOE TEJIO JIaBJICHUS

18.3akon Apxumena

19.I'mapocTtaTnueckoe naBleHUE MPU OTHOCUTEIHLHO paBHOBECHH (TIOKOE)
KUKOCTH

20.MHeprimoHHOE TaBiICHUE KUIKOCTU

21.Pacuer TpyOOTpOBOAOB ¢ M30BITOUYHBIM JABICHUEM JKHUIKOCTH.

22.Tlonstre pabovero, yCI0BHOTO M MPOOHOTO JIaBJICHUS TPYOOTIPOBOIHBIX
ceren

23.OCHOBHBIC TIOHATHS KHUHEMATHKU: BUJIbI IBFOKCHHUSI, TPACKTOPHS ¥ JIMHUS
TOKa, TpyOKa TOKa U )KMBOE CECUCHHUE TPYOKH M ITOTOKA YKUIKOCTH

24.'uapaBauyecKkuii paauyc U TUAPABINYECKUN TUaMETP

25.PexxnMbl TEUEHUS JKUIKOCTEN

26.Pacxon )KUIKOCTH U YPaBHEHHE JIJISl €T0 ONPEISICHUS
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27.Ywucno PeliHonb/ica U €ro UCIOJIB30BAHUE JJIS ONIPENCTICHUS PEKIMa

TCUCHU A

28.YpaBHeHUE HEPa3pPHIBHOCTH (CIUIOIIHOCTH) MOTOKA
29.Ypapuenue bepHyu 11 uacanbHOM )KUAKOCTH

30.YpaBuenne beprymm 115 peanbHOM )KUIKOCTH

31.TpyOka mosHOTO MaBienus (Tpyoka [Tuto)

32,
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

47.

48.

49.

50.
ol.

Tpyoxka Iluro - [Ipanarns

Pacxonomep Benrypu

['uapanaudeckue conpoTtuniieHus Tperus. @opmyna Jlapcu-Beiicbaxa
Mectapie compotuBieHus. @opmyna Belicbaxa

['unpaBnuyeckuil yKIOH W SKBUBAJICHTHAs JJIMHA TPYOBI
XapakTepucTUKa y4acTKa CeTU B 00JIaCTH THIPABINYECKH TJIAJKUX TPYO
XapakTepucTrKa y4acTKa CeTU B 00J1aCTH pa3BUTOM TypOYJIEHTHOCTH
XapakTEepUCTHKA CETHU C MTOCIEA0BATEIBHBIM COEAUHEHNEM YYAaCTKOB
XapaKTepucTUKa CETH € NMapajuieIbHbIM COEIUHEHUEM TPYOOTIPOBOIOB
TedyeHune )KUIKOCTH Yepe3 1M MUKPOHHBIX pasMepOB

SBnenne oGauTepaIuy meaei

TeueHune )XKUIKOCTH Yepe3 IEIH ¢ TaOMPUHTHBIMU KaHABKaMU

KaBI/ITaI_[I/IH, €€ IOCICACTBHUA U CITOCOOBI MOBBIIICHUS BRICOTHOCTH CUCTEMBI

[ToHATHS O TUAPABINYECKOM YJape, X BUIbI U CIIOCOOBI 3aLTUTHI
CKOpoCTh pacnpoCTpaHEHUs YJIapHON BOJTHBI M pacueT JIaBJICHUS TTPU

MOJIOKHUTENBHOM THAPOYAAPE.

Hcteuenne KUIKOCTHU 4CPEC3 MAJIOC OTBCPCTUC B TOHKOM CTEHKE IIpu

IMTOCTOAAHHOM HaIIop¢<

Hcteuenne KUIKOCTHU 4CPEC3 MAJIOC OTBCPCTHUC B TOHKOM CTEHKE IIpu

IICPECMCHHOM HAIIOpC

AHanu3 BpeMEHH UCTEUEHUS KUAKOCTH Yepe3 MaJloe OTBEPCTUE TIPH

IMOCTOAHHOM U IICPEMCHHOM HaIlopax

HcTedeHne )KUIKOCTH uepe3 O0NbIIOE OTBEPCTUE
Hcreyenune )KUIKOCTH Yepe3 3aTOIVIEHHOE OTBEPCTHUE MPU MTOCTOSHHBIX

Haropax

52.Ha3HaueHue 1 TUIIBI HACAIOK

53.
o4,
55.
56.
S7.

Hcreuenne )KUAKOCTH Yepe3 HUIMHIPUIECKUE HACATKH
Hcredyenne )XKUAKOCTU Yepe3 HACaAKU ¢ U3MEHSIOIUMCS CEYEHUEM
Buasl TpybonpoBooB. [lepas «BomonpoBoaHas» dhopmyia.
®opmyna u kodpdurment Hlezu

Bropas «BononpoBoaHas» Gpopmyina
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58. Pacxonnas xapaktepuctuka TpyOOIpOBO/Ia U €€ UCTIOIb30BaHNE TIPU
OTIpeICTICHUH PacXoja U MOTEePh YHEPTHH MIPH MOCICTOBATEILHOM
COCTMHEHUH TPYOOTPOBOIOB

59. PacxoaHas xapakTeprucTHKa TpyOOIIPOBOa U €€ UCTIOIh30BaHUE IIPH
OTIpe/ICNICHUH PacXoja U MOTEePh YIHEPTHHU MIPH MAPAIICIBHOM COSTUHEHUH
TpyOOIIPOBOIOB

60. Ha3znaueHnue 3kKeKTopa 1 ero pacueT

61. Hasznauenne cudoHa u ero pacyer

62. I'mapaBIudecKuii pacdyeT pa3BeTBICHHBIX TPYOOIIPOBOIOB

Tunosblie PACY€THDLIC 3agavun AJIA MMpoBECIACHUA HpOMG)KYTO‘IHOﬁ
arTrecranumn

3anmada 1
Onpenenutp, pU Kakoil TeMnepaTypsl OEH3MHA B TPyOOIIPOBOJIE AHAMETPOM |
CM MPOMU30MAET CMEHA PEKMMa, €clid pacxoj OeH3uHa npu Temneparype 15 °C 1,7
J/MUH, a KHHEMaTUYEeCKUM KO3(PPUIMEHT BSI3KOCTU MEHSETCS MO JIMHEHHOMY 3aKOHY
urpu t=40°C pasen 6: 10 “3cm?/c, anpu t=-40°C pasen 2 cCr.

3amaua 2
TpyOka mMOMHOro [aBjieHHWsS IOMEIIEHA B IMOTOK >KUAKOCTH, IBIXKYIIMICS B
OTKpBITOM KaHaje. JKuakocTs mogHsuiach B TpyOke Ha BbicoTyAh= 0,4 M. Ha kakyro
BBICOTY MOJHUMETCA JKHMJIKOCTb B TpPYyOKE, €CIM CKOpPOCTb ABMKEHUS >KUIKOCTU
YBEJIMYUTCA B J1BA pas3a’?

— — o

CIET T T FITT I L

3agada 3

B cucreMe UeHTpalM30BaHHOM 3alpaBKU CAMOJIETOB TOIUIMBO M3 IMOA3E€MHOIO
pesepByapa 3a0MpaeTcs HACOCOM M IojaeTcs B 6aku camonera B koiauuectse 110 m3
3a 45MuH.

TpeOyetrcst omnpenenuTh aOCOIIOTHOE AaBICHUE TOIUIMBA TEepe] HAaCOCOM, €CIU
JTUMaMeTp BcachlBarolero TpyoompoBojga  coctaBisier 400 mMm, mmuna - 30 M. Ha
TPyOOIPOBO/IC YCTAHOBJICHA 3aJIBHXKKA 2 C KOA(DOUITMEHTOM MECTHOTO COMPOTUBIICHUSI
¢, = 0.2, umeercs oauH moopoT Ha 90 rpagycoB ¢ ¢, = 0.3 , u ycraHOBJIeHa
¢unsTpyromas cerka 1 u oOOpaTHBI KJamaH Ha BXOJAe B TpPyOONpoBOA C
KO3(GUIIMEHTOM MECTHOTO COMPOTHBICHHS] BXOJHOTO ydacTka Tpyowl &, = 8. Ocbh
Hacoca 3 pacrnosoKeHa BhIIle YPOBHS TOILJIMBA B TIOJI3EMHOM pe3epByape Ha BEJIMUUHY
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h = 4 M. YpoBeHb TOIIMBA B pe3epByape MOKHO CUATATh HEM3MEHHBIM. ATMOC(hEepHOE
nasinenueP, = 760 MM pT. CT.

2 3
= = H
Fl Pa

W‘ ANANNANANAN N

E—_—_':_-

- T2l
77y " N

N

CKoJIbKO MexaHudeckoil sHeprun Oyger y 1 M3 Tommsa nepen nacocom? Kaxoit
BaKyyM JIOJDKEH CO3/1aBaThCsl HACOCOM BO BCACBIBAIOIIEM MaTpyOKe?

Tunosble CUTyallHOHHBLIC 3a/1a91 JIJISI IPOBEACHUA IIpOMe)KyTO‘IHOﬁ arTrecrannumu

3amaua 1
B cucreme 1eHTpanu3oBaHHON 3ampaBKU CaMOJETOB TOIUIMBO M3 PaCXOJIHBIX

0aKkoB HacocamMH IOAAETCS MO MOA3EMHBIM TpyOOINpOBOJaM K THUAPAHTHBIM
KOJIOHKaM, YCTAaHOBJIEHHBIM y MECT CTOSIHKM camoieta. lIpu 3ampaBke K Kaxmon
KOJIOHKE TOJCOEIHUHSETCS 3alpaBOYHBIM arperar, 4epe3 KOTOPBIM IPOU3BOIUTCS
nojaya TOIIMBa B Oaku camosera. TpeOyeTcst onpeaesnTh, Kakoe AaBI€HUE MOKaXeT
YCTaHOBIICHHBII 33 HACOCOM MaHOMETP, €C/U B 6aku camojieTa 3ampasisercs 110 m3
TOoruMBa 3a Bpemsi 45MuH? Pa3HOCTh reo/ie3Md4ecKuX OTMETOK Z MEXIy ypOBHEM
TOTUIMBa B 0akaX M OChIO Hacoca cocTaBisieT 23 M, a moteps Hamopa Ah._. Ha
Y4aCTKe THAPAHTHAs KOJIOHKA — 3alpaBOYHBIN arperatr — TOIIMBHBINA Oak paBHa 111 m
Kep. CT.

VYyacTok TpyOonpoBojaa a-6, JJIMHON 3 KM, UMEET BHYTpEHHUU AuameTp 259 mm,
a y4acTtok é—c, niuuHoit 40 M, - nuamerp 205 mm. Kunematnueckuil ko3pduuueHt

2
M

BSI3KOCTH ToIIuBa paBeH 1,3 - 107® — | mnotHOCTH TomuBsa - 800 kr/m3.
C

JlaBrieHne HaJi CBOOOIHOM MOBEPXHOCTHIO TOIJIMBA B Oake paBHO aTMOc(hepHOMY
TaBJICHUIO.
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Pic.I. Cxewa yuscTxa UeHTPANM30BAHHOH 33MPABKU CAMOJIETIB TOMIMBOM:
I - pacxozdsli 08K 2.~ ueuTpofesuyii Hacoc; 3 - 38ABUEKA; 4 — QUIBTP-CENAapaTOp;
5 - Du;RTP; 6 — 0ODSTUHI KianaHw; 7 - TWADAHTEAA KOMOHKE; 8 ~ . 33MpPIBOUHHYE
; arperar; . 2 — MaAoMeTp :

YKa)KI/ITe, OT KaKux (1)aKTOp0B 3aBHCHUT HOAaBJICHHC 3a HacocoM? CKOIBKO
MeXaHHYeCKOM 9HCPIrun JOJDKCH uMeTh 1 M3 TOILUIMBA B TOYKEC 4, YTOOBI

IICPCMCCTUTHCA U3 HCC B 0ak camoiniera? Ha uto YKa3bIBACT POCT MAHOMCTPHYCCKOI'O
JaBJICHUA B IIPOLICCCC 3alIpaBKU camojiera’?

3amgaua 2
TpebOyercs onpeneanThb, Ha KaKyr BBICOTY H MOXHO 2)KEKTOPOM TIOJHATH BOAY

n3 0aKa, eciii B 2’)KEKTOp MOCTYIAaET BoJa mociie Hacoca ¢ nasienueM P =0,21 Mlla
B KojuuectBe 35 n/cex. Pasmepwr akxekropa: D = 100 mm, d = 50 mMm. [Torepsmu
SHEPIUM B IKEKTOPE MOXKHO MpeHeopeub, Kodpduuuent Kopuonuca npuHATh
pasHbM 1,1, ruiotHOCTH Bobl 1000 Kr/M3.

&
T | | A
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Yro HyXHO cAenaTh, YTOOBl YBEJIUYUThH BBICOTY MOABEMa KUAKOCTU U3 Oaka,
UCTIONB3YST ATOT ke »kekTop? Kakoe BIMsSHUE Ha BEIMYMHY BaKyyMa OKa3bIBaeT
MUHUMAJIbHOE CEUYEHHE MKEKTOpa, M ToYeMy B OKCIUIyaTallud HEOOXOAMMO
o0ecreynBaTh €ro YucToTy?
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3amaua 3

Bona ¢ temmeparypoit 20 °C moaHumaercs u3 0aka 10 TpyOOIpPOBOAY C
noMouipr0 nopmHA guaMmerpoM 200 MM, JIBWXKYIIMMCS PAaBHOMEPHO BBEPX.
BuyTtpennuit nuametp tpy6onpoBoaa 40 mm, ero amuHa 10 M, K03pUITUEHT TpeHUS
4=0,03, ko3 durmeHTs MECTHBIX CONPOTUBIIeHNH &: Ha Bxoxae - 0,5, Ha TOBOPOTaxX —
0.4, Ha BeIXOZC -1.

AtMocdepHoe naBieHue B 0ake HaJl BOAOW U Haj nopiiHeM pasHo 0,1 MITa.
Becom nopiiiHs U ero TpeHUuEeM U pelieHu  3aja4l MOKHO npeHeOpeub. [ImoTHOCT
BojbI paBHa 1000 xr/M3. Koaddunuent Kopuonuca B ypaBHeHnu bepHyiiu MoxKHO
MPUHATH paBHbIM 1,1.

tr

2, 2_ (. 2

S

TpebyeTcs onpeaennuTb:

- ¢ KaKOW CKOPOCTBIO JIOJDKEH MOJAHUMATHCSA BBEPX MOPIICHB, €CIU MPU MOABEME
BOJBI Ha BbicOTY h =2 M cuna P, morpeOHas ans mepeMelieHus MOPIIHS BBEpX,
cocrasiser 200 xI'c;

- 10 KaKOHM BBICOTHI N MOXKHO MOIHUMATH MOPIIEHb, 03 HAPYIIICHUS CIUIOIIHOCTH
BOJbl B IIWIMHAPE, C TAKOW K€ PABHOMEPHON CKOPOCTHIO MOABEMA, €CIU JABICHUE
HachlleHus npu temneparype Boabl 20°C cocrasiser 2,34 klla;

- kakas cwia PromkHa OBbITh MPUIIOKEHA K MOPUIHIO B MOMEHT HACTYIUJICHUS
KaBUTAIINH;

- 00BSACHUTE, TTOUYEMY MOPIIICHb HE MOXKET MOJHATh KUIKOCTh Ha BBICOTY OOJIbIIIE
h, ¥ KaK 3TO BIUSECT HA BBICOTHOCTD YKHKOCTHOW CUCTEMBI?
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10 MerToauyeckne peKOMEHAANUHM [JA O0y4YalOIIMXCH [0 OCBOCHHUIO
AUCHHUILINHBI

Metonuka mnpenogaBaHus JAUCUUIUIMHBL «[ MapaBiIuKa» XapakTepuU3yeTcs
COBOKYITHOCTBIO METOJIOB, IPHEMOB M CpPEIACTB O0Oy4eHMs, OOECIEeUHnBaIOIINX
pealn3alnio CoAepkaHusl U y4eOHO-BOCIUTATENBHBIX LENed MUCIUILIMHBL, KOTOpas
MO’KET OBITh NPEACTaBIEHA KaK HEKOTOpas METOJWYecKas CHCTEMa, BKIIIOYarouias
METOJIbI, TpUEeMbl M cpencTtBa oOydeHus. Takoil moaxod Tmo3BoNsAeT Oolee
KauyeCTBEHHO MOJIOMTH K BOIIPOCY OCBOCHHUSI TUCUHUIIIMHBI 00yYaIOITUMHUCS.

Y4eOHble 3aHATUS HAYMHAIOTCS U 3aKaHYMBAIOTCS 1O BPEMEHH B COOTBETCTBUU C
yrBepxkaeHHbIM pexkumoM CII6 ['VI'A B aynuTopusx CcOrjgacHO CEeMECTPOBBIM
pacnucaHusM  TeopeThdeckux 3aHsaTuil. Ha  3aHATHAX, TpPeayCMOTPEHHBIX
pacnucaHueM, o0si3aHbl PUCYTCTBOBATh BCE 00yYaIOLIUECH.

Jlexuuu SBISAIOTCA OAHUM M3 BAXKHEHIIMX BHUJOB Y4YEOHBIX 3aHATUH U
COCTaBJISIIOT OCHOBY TEOPETUYECKOW MOJArOTOBKM OOYyYarOUMXCA MO JUCIUILIMHAM.
Jlekuusi MMeeT Leibl0 JaTh CUCTEMAaTH3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUHN 10
JUCLMIUIMHE, PACKPBITh COCTOSTHUE U NEPCHEKTUBBI MpOrpecca KOHKPETHOM 00JIacTH
HayKH U SKOHOMHKH, CKOHLIEHTPUPOBAaTh BHUMAaHKE HAa HaOO0JIee CIOKHBIX U Y3JI0BbIX
BOMpocax.JTa ILelb ONpPEeNeNseT IUIaKTUUECKOe Ha3HAuYE€HUE JIEKIUH, KOTOpOe
3aKJIFOYAeTCsl B TOM, YTOOBI O3HAKOMUTH OOYYAlOIIMXCS C OCHOBHBIM COJIEP’KaHUEM,
KaTerOpUsIMHU, MPUHIUIAMH W 3aKOHOMEPHOCTSIMH HM3y4aeMOW TEMBbl W TpeaMeTa
oOydeHusl B IIEJIOM, €T0 TJIABHBIMHU WICSIMHU W HaIpaBlICHUsMHU pa3BuTus.lIMeHHO Ha
JeKuuH (QOopMHUPYETCS] HAyYHOE MHPOBO33PEHHE OOYYaroIIerocs, 3aKiaJbIBalOTCS
TEOPETUYECKHE OCHOBBI (DyHIAMEHTAIbHBIX 3HAHUM OyAyILIEro ympaBlCHLA,
CTUMYJIUPYETCSl €r0 aKTHBHAsl MO3HABaTEIbHAs JESITENbHOCTh, PELIAETCS LIENbIA Psif
BOIIPOCOB BOCITUTATENBHOTO XapakTepa.

Kaxnas nexuust no/mkKHA MPENCTaBIsATh COOOM YCTHOE HU3JIOKEHHUE JIEKTOPOM
OCHOBHBIX TEOPETHUECKUX MOJOKEHUN U3ydyaeMOW TUCIIUIIMHBI WU OTACIBbHON TEMBI
KaK JIOTUYECKH 3aKOHYEHHOE IeJ0€ M HMETh KOHKPETHYIO II€JIEBYIO YCTAHOBKY.
Oco0oe MecTo B JEKIMOHHOM Kypce MO AWCHUIIMHE 3aHMMAIOT BBOJHAS MU
3aKJIIOUUTENbHAS JICKIUH.

BBognas nekuus J0DKHA JlaBaTh  OOIIYI0  XapakTEpUCTUKY H3ydaeMou
JUCLMIUIMHBI, TOJYEpKUBATh HOBU3HY MpoOJieM, YKa3blBaTb €€ pPOjb M MECTO B
CUCTEME H3y4YeHUs IPYTHX ITUCIUIUINH, PAaCKpbIBaTh yueOHBIE U BOCIHUTATEIbHBIC
eI M KPaTKO 3HAKOMUTH OOYYaIOMIMXCA C COJIEpKaHUEM U CTPYKTYpoM Kypca, a
TaK)Xe ¢ opraHuzaiueid yueOHoU palOoThl M0 HeMy.3aKJIIOUYUTEIbHAs JEKIUS JTODKHA
JaBaTh HAyYHO-TIPAKTUYECKOE OO0O0OIIEHNE HW3YYEHHOW JUCIUIUIMHBI, MOKa3bIBaTh
MEPCIIEKTUBBl Pa3BUTHS HM3y4yaeMOW O0JacTH 3HAHWA, HAaBBIKOB M TPAKTHUYECKUX
YMEHUH.

[TpakTHyeckue 3aHATHSI IPOBOJSATCS B LENSIX BHIPAOOTKH MPAKTUUECKUX YMEHUHN
U TpUOOpEeTeHHs] HaBBIKOB MpPH pEIIeHWU MpodeccrnoHanbHbIX 3a1ady. OCHOBHBIM
COJIep’KaHUEM ITUX 3aHATHUH SIBISIETCA MpakTHUecKas paboTa Kaxa0ro o0yJaromerocs.
Haznauenne npakTUYeCKUX 3aHATUI — 3aKperieHue, YriyOjieHHe U KOMIUIEKCHOE
NPUMEHEHHE Ha MPAKTUKE TEOPETUYECKUX 3HAHWUI, BhIpaOOTKAa yMEHHI U HaBBIKOB
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oOy4JaronMxcsi B pelIeHUU NPAKTUYECKUX 3a7ad. BmecTte ¢ TeM, Ha 3THX 3aHATHSX,
OCYUIECTBJISIETCS. aKTHUBHOE (OPMHUPOBAHME U PA3BUTHE HABBIKOB M KayecTB,
HEOOXOMUMBIX NJIsl Tocienyroniel npodeccuonansHoi nedarenbHocTH. I IpakTuyeckue
3aHATHS MIPOBOJATCS MO HAKOOJEee CIOXKHBIM BOIIPOCAM JTUCHUILTUHBI U UMEIOT 1ENbIO
yrayOJeHHO  M3YyYUTh €€  COJep)KaHWe, MPUBUTH  OOYYAIOIIMMCSI  HaBBIKU
CaMOCTOSITEJIbHOTO TIOMCKA M aHaliv3a WH(OpMaluu, yMEHHUE JejaTh 00OCHOBaHHbBIC
BBIBO/IbI, ApTryMEHTHPOBAHO M3Jaratb MW OTcTauBaTh cBoe MHeHue.Kaxmoe
MPAKTUYECKOE 3aHATHE 3aKaHYMBAETCS, KaK MPAaBHIIO, KPATKUM IOJIBEICHUEM HUTOTOB,
YKa3aHUSIMH [IPENOIaBaATENs O MOCIEAYIOIEH CaMOCTOSTENBHON padoTe.

[IpomexyTouHas arrecTauus MO UTOraM OCBOCHHMS JIUCLUILIMHBI IPOBOJUTCS B
BHJIC 3a4yeTa C OIEHKOW W ’Kk3aMeHa B 5 u 6 cemecTpax. K MOMeHTY ciaun sK3aMeHa
JOJHKHBI OBITH YCIEIIHO MPONACHBI MPpeablayIne GopMbl KOHTPOJIS. DK3aMEH U 3a4eT
C OLEHKOW MO3BOJISIIOT OLIEHUTh YPOBEHb OCBOCHHSI KOMIIETEHLIMA 32 BECh IMEPHO]L
U3Y4YECHUS JUCLUIUIVHBIL.
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Pabouas nmporpaMma JUCIUILIHHEL COCTABIEHA B COOTBETCTBUH C TPEOOBAHUIMHU
®I'OC BO mno cnenmansHOcTH 25.05.05 OKCImuyaranus BO3IYMIHBEIX CYAOB H
OpraHu3anys BO3yIIHOTO ABMKEHHS

IIporpamma paccMOTpeHa W YTBepXKIeHa Ha 3acemanuu Kadempsr No 24
«ABHAIIIOHHOM TEXHHWKM M IMArHOCTUKE» « 5 » L UL2ef50 2026
roja,nporokoi Ne 70 .

PazpaboTunku:

K.T.H., JOIEHT SB Kopoues B.A.

(yuenas cmepkbnue, yu@a*eanue, @amunus v uHUYUanel paspabomyuxos)

(yueHas cmenenv, yueHoe 36anue, amunus u UHUYUANb! PA3PAGOMYUKOE)

3aBenyromuii kadenpoit Ne 24 « ABHaIMOHHOW FEXHUKH U JUATHOCTHUKID
K.T.H., IOLICHT (ol — ITetpona T.B.

o ~
(yuenas cmenenv, yueHoe 36anue, Gamunus u UHUYUANsL 3a6e0yiouwe20 kagedpoti)

IIporpamma cormnacoBasa:

PyxoBomurens OITOIT W
K.T.H., TOIIEHT { Iletposa T.B.

v
(yueHas cmenenv, yueHoe 36anue, pamunus u uyuuuaf:a?fuyxosooumeﬂﬂ oriorn)

IIporpamma paccMOTpeHa U COIJlacOBaHa Ha  3acelaHuu  Y4eOHO-
METOIWYECKOI0 COBETa YHUBEPCUTETa « 77 » Gl f 2t 2028 ropa,
/
mpotokost Ne 7
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