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1. Ilenu ocBoeHMs AUCIUTLTHHBI

LlensiMmi OCBOEHUs1 AUCLMIUIMHBI «['MpaB/vika» SIBISEOTCS (POPMHPOBaHME 3HAHUM,
yMeHU ¥ HaBbIKOB [UIsl YCIeIHOW MpodeCcCHOHabHOM JesTe/TlbHOCTY B 00/1acTH
TO/iZIep>KaHys1 JIETHOM TOAHOCTM B UYaCTU W3y4eHWs] 3aKOHOB PaBHOBECUs U JIBMKEHMS
JKUAKOCTeH, co3faHve (yHJaMeHTa [isi TIPUMEHeHWs] STUX 3aKOHOB TIIpH  pelleHuU
ABUALIMOHHBIX 33/lau TIPA OCYILECTBJIEHMM  TeXHUUYeCKOro OOCTy)KMBaHUSI U PeMOHTa
TW/IPaB/TMUECKUX CUCTEM.

3ajjauaMy OCBOEHUSI AUCLIUTITUHBI SIBJISTFOTCS:

- OBjiafieHe OCHOBHBIMM 3aKOHaM{ DaBHOBeCHSI W JBWKEHUS YKUAKOCTH /st
MOHUMaHUs ~ 0CODEHHOCTeM ~ KOHCTPYKTHUBHOTO  BBITIOJTHEHUS] — >KUJKOCTHBIX
CUCTeMUTTPOTEKAIOIIUX B HUX TIPOL[ECCOB;

- dopMmupoBaHWe Y CTYJEHTOB IPAaKTUUECKUX HAaBBIKOB WCITO/Ib30BaHMUS
OCHOBHBIX 3aKOHOMEPHOCTEeN YKUJKOCTU MPU pellleHUMOPraHU3aliOHHO-TeXHUUeCKHUX
U  KOHCTPYKTOPCKO-TEXHOJIOTUYECKMX 3a/lau, CBsI3aHHbIX C  3KCIUTyaTaluei
KOMITOHEHTOB >KUJKOCTHbIX cucteM BC U BbISIBJeHMEM BHMX BO3MOXXHBIX
HEeWCIIPaBHOCTeM U MyTell MX yCTpaHeHUs.

NucuuruivHa obecrieurBaeT TIOATOTOBKY OOydYarolerocsi K pelleHuto 3ajad
npodecCHOHAILHOW  JeSITEe/IbBHOCTA  9KCIUTyaTal[MOHHO-TeXHOJOTUYeCKOro U
OpraHU3alMOHHO-YTIPaB/IeHYeCcKOoro TUIa.

2. Mecto aucummiuebl B cTpykrype OITIOII BO

MuctninHa «['wapaBvka» TpefcTaB/sieT co00M AUCIUIUIMHY, OTHOCSIITYIOCS
K O6si3arenbHOM yacTy bioka 1 JIUCHUTIIMHBI (MOZY/TH).

OuctmriinHa ~ «['wapaBnvka» — Gasupyercs Ha — pe3y/nbTratax — oOyueHwus,
TOJIyYEHHBIXTIDU W3YUeHWW [UCLIMIVIMH: «BbIcilag MareMaTuka», «®Dusuka»,
«TepMo/iIMHaMMKa ¥ TeOpHsl aBUALIMOHHBIX JBUTaTeIei».

HOucuuruivHa «['uapaBivka» — siBjisieTcs:  obecrieurBarollieid  Ajisi  AUCLUTTAHbI
«Teopust Ha/IE)KHOCTUY.

OucuunianHa u3ydaeTcsi B 3 cemMecTpe.

3.KomnereHijuun oOydaroierocsi, ¢popmupyembie B pe3yjbTaTe OCBOEHHS
AVCLIUNTAHBI

[Tpouiecc ocBoeHMsT TUCLMILIMHBI «['WjpaB/IvKa» HarpaB/ieH Ha (POpMUpOBaHUE
CeIyIOLIUX KOMIeTeHIi:

Kop Pe3ynbrar 00yueHus: HaUMeHOBaHMe KOMITETEHITUH,
KOMIMEeTeHLIAW/ VH/ITUKaTOpa KOMITeTeHLIUU
VH/TUKaTopa

CriocobeH WUCMoO/b30BaTh OCHOBHBIE 3aKOHBI MaTeMaTHKH,
OIK-1 eIUHULIBl  U3MepeHusi, (yHJaMeHTa/bHble TMPUHLUMBI U
TeOpeTUYECKWe OCHOBbI (DM3MKH, TeOpeTUUYeCKOW MeXaHWKH,




Koz Pe3ynbrar 00yueHus: HauMeHOBaHWe KOMITeTEHITUH,
KOMIIeTeHL[UH/ WHUKAaTOpa KOMITeTeHLIUU
WH/UKaTOopa

TUAPAaBIVKYA,  HWMeKoIMe  OTHOLIeHWe K  TeXHUUEeCKOMY
00CTy>KUBaHUIO BO3/IYIITHBIX CY/I0B

T CriocobeH TIpUMEHSITb OCHOBHBIE 3aKOHBI, TTOJIOKEHHSI BBICIIIEeH
MaTteMaTUKU  Jas  ¢dopMmanu3alvv  TIpUKAaJHBIX  3ajady,
BO3HUKAIOIMX B X0/le MpodeCccuoHaIbHOM AesiTeTbHOCTH.

1771 8 [TpumMeHsieT 3aKOHBI (PU3UKU [/1s1 OI[eHKH 3HAueHHi rapamMeTpOB
(br3UUeCKUX CUCTEM.

771 CriocobeH pacCUUTHIBATh 3/IEMEHThl aBUAIJUOHHBIX KOHCTPYKIU
Ha TIPOYHOCTb, )K€CTKOCTb U YCTOMUMBOCTD.

1771 AHanM3UpoBaTh TIPOLIeCChI, TTPOUCXO/ISAIIKE TIPH B3aUMO/Ie ICTBUHN
BeIIIeCTB

[InaHupyemble pe3y/ibTaThl U3yUYEHUS AUCLIUTITUHBI:
3HaTh:

- OCHOBHble (hM3MKO-MeXaHUueCKre CBONCTBa >KUAKOCTH, UX H3MeHeHue U
B/USTHUE Ha OCOOEHHOCTH KOHCTPYKTHBHOTO BBITTO/THEHHWsS ¢ PabOTOCTIOCOOHOCTH
JKUIKOCTHBIX cuctem BC;

- OCHOBHbIE 3aKOHOMEDHOCTM PAaBHOBECUSI U [IBWXKEHUSI >KUJKOCTH [IJis
TMOHKMMaHWUS TIPOLIECCOB, TIPOTEKAIIIUX B XKUAKOCTHBIX cucteMax BC;

- MeTOJbl pacuéTa 3/eMeHTOB aBUALIMOHHBIX THUPABIMYECKUX CUCTEM Ha
MPOYHOCTb, )KECTKOCTb U YCTOMYUBOCT.

- TIPOLIeCChl, TIPOUCXO/IALLME TTPYA B3aWMO/IeICTBUU BeIeCTB B aBUALIMOHHbBIX
U/ paB/INUYeCKUX CUCTeMax

YMmeTs:

- pellaTh TUIMOBBIE 3a/lauM, CBSI3aHHbIE C OTpe/leJIeHUeM PeXUMOB TeueHUsl,
OCHOBHBIX MTapaMeTPOB KWU/JIKOCTH, XapaKTepUCTUK TMAPAaBIAUE€CKON CETH U CUI0OBOTO
BO3/IeHCTBUS )KUKOCTH Ha OrpaHAUKBAlOIIMe TIOBePXHOCTH;

- WICTI0/Ib30BaTh 3aKOHBI PAaBHOBECHS W ABMKEHHS KUIKOCTH 11 00BbICHEHUS
TeXHUYEeCKUX pellleHUH, 3a/10KeHHbIX B )KUAKOCTHBIX cucTeMax BC;

- TPUMEHATh MEeTOJbl pacuéTa 3JIEMEHTOB aBUAl[MOHHBIX TUJIPaB/IAUECKUX
CUCTeM Ha MPOYHOCTh, XKECTKOCTb U YCTOUUHBOCTb.

- @aHaJIM3UPOBATh MPOLIECChI, MPOUCXOASIIME TIPU B3aUMO/eICTBUH BEILeCTB B

dBHAIIMOHHLBIX T'H/IPAB/IMYECKHUX CUCTEMAX.

Bnagerts:

- HdBBbIKdAMH PpelleHus THIIOBbIE 3d4d4M, CBA3dHHBIX C OIIpeJe/lieHrueEM
pPexxruMoOB TeyeHusd, OCHOBHBIX apaMeTpOB KHUJKOCTH, XdPdKTePHUCTHUK
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TU/IPaB/IMYeCKOM CeTU U CUJIOBOIO BO3JEWCTBHUSl >KUAKOCTH Ha OrpaHUYMBArOLfe
TIOBepXHOCTH;

- HaBbIKAMU UCII0/1b30BaHUs 3aKOHOB PaBHOBECHS U IBWKEHUs )KUJKOCTH /ISt
00BbSICHEHUST TEXHUUECKUX PellleHnH, 3a/10’)KeHHbBIX B XKUJKOCTHBIX cucTteMax BC;

- (JM3MKO-TeXHUYEeCKMMY OCHOBAMM pacyeTa >KUJKOCTHBIX CUCTEM.

- CMOCOOHOCTBIO BBITIO/IHATE aHAMN3 XKUJKOCTHBIX CUCTEM [/isi OLeHKU UX
TeXHUYECKOI'0 COCTOSIHUSI TIPU PeLlleHUH SKCILTyaTalMOHHO-TeXHOJOTUUeCKUX 3azady,
BO3HHMKAMOILIMX B Mpoiiecce oOcaykKuBaHusi U pemoHTa BC;

4. O0beM AMCHUIUTHHBIN BU/bI y4e0HOH padoThI

OOmiast TPyZA0eMKOCTh AMCIMIUIMHBI COCTaB/seT 3 3aueTHble enuHuiibi, 108
aKaJleMUueCKux 4acoB.

Bcero CemecTphbl
HaumeHoBaHue
4yacoB 3
OO0111ast TPY/10€MKOCTb JUCIUTITMHBI 108 108
KonHTakTHasi paboTa, BCero 8,5 8,5
JIeKLIMU 2 2
MpakTUYeCcKue 3aHATUsA 4 4
CeMUHAaphbI - -
nabopaTopHbie pabOThI 0 0
KYDPCOBBIe IMPOeKThI (paboThi) 0 0
CamocrTosiTenibHast paboTa CTyZieHTa 93 93
IIpoMeKyTOUuHas arTecralus 9 9
KOHTAKTHasl paboTa 2,5 2,5
CcaMOCTOsATe/IbHAsA paboTa 10 MOATOTOBKE K 9K3aMeHY 6,5 6,5

5.Cogeprxanue JUCHMILIAHBI

5.1. CoorHecenusi TeM (pa3je/ioB) AMCHUIUVIMHBI W (opMUPYyeMbIX
KOMIIeTeHIIUI
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Tema 1. OcHOBHbIe (PU3KKO- 12,7 BK, JI,
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JKMAKOCTH PKC PC3
Tema 2. OCHOBHbIE ypaBHEHUS 12,7 4 JLII3, O, YO, P3,
TUPOCTaTUKU CPC PC3
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Tema 3. Cusbl TUAPOCTaTUYECKOTO 12,7 11113 P3,
JlaBJIeHUsI KUJJKOCTH Ha pPa3/InuHbIe + CPé PI’(C YO,
IIOBEPXHOCTHU ’ KP,PC3
Tema 4. OCHOBBI KWUHEMaTHUKU 12,7 JLIS, YO, P3,
KU KO(:,TI/I " CPC, PC3
A PKC
Tema 5. OCHOBHbIe ypaBHEeHUsI 12,7 JLIT3,
YO,
TUPOJAUHAMUKU + CPC, P3. PC3
PKC ’
e rer N N I T
AP CPC,PKC | P3,PC3
”TfeM6aOZI. Elggpginnqecm/m pacuet 22,8 . 71, 13, P3, YO,
PybOTPOBOA CPC, PKC | PC3,KP,
\TOro no gucUuIiiHe 99
ITpoMeXKyTOUYHas aTTeCTalus 9
Bcero no gucuurnivie 108

Cokpaitenusi: JI — nekiusi, [13 — npakTrhueckoe 3aHsiTie, BK — BXOZHOW KOHTPOJIb,
CPC - camocrositenbHast pabota cryzenTa, PKC — pa306op KOHKpeTHOU cuTyaruu, [ —
noknaza, YO — ycTHeIM ornipoc, P3 — pacueTHas 3ajjaua, PC3 — pelieHue CUTyallMOHHBIX
3agau, KP — KoHTposibHas pabora.

5.2. Tembl (pa3ae/nbl) JMCHUATUIMHBI M BUAbI 3aHATHA

HaumeHnoBanue TeMsl (pa3zesna) 1 lm!| mp | cpe | ko Bcero
JVCLIUTIMHBI 4yacoB

Tema 1. OcHOBHBIe (PU3UKO-MeXaHHUUeCKUe 0,2 | 0,5 -1 12 - 12,7
CBOMCTBA JKUJIKOCTH
Tema 2. OCHOBHbIE ypaBHEHUS 0,2 | 0,5 -1 12 - 12,7
TU/IPOCTAaTHUKU
Tema 3. Cuibl TUAPOCTaTUYECKOTO 0,2 | 0,5 -1 12 - 12,7
JlaB/IeHUs )KUAKOCTU Ha pa3/inyHbie
TIOBEPXHOCTHU
Tema 4. OCHOBBI KUHEMAaTHUKU KUJKOCTU 0,2 | 0,5 - 12 - 12,7
Tema 5. OCHOBHbIE ypaBHEHUS 0,2 0,5 - 12 - 12,7
TU/IPOJIUHAMUKHA
Tema 6. XapakTepuCTUKKU TUIPaBINUYECKON 0,2 | 0,5 - 12 - 12,7
ceTu
Tema 7. I'napaBnvueckuii pacueT 0,8 1 - 21 - 22,8
TpyOOTIPOBO/IOB




HanmeHnoBanue Tembl (pa3gena) a1 lm!| mp | cpe | ko Bcero
JOUCLUIIMHBI 4yacoB
WToro 3a cemecTp 2 4 93 99
[TpoMe)xyTouHasi aTTecTalys 9
Bcero o guciurnivHe 108

Cokpartienusi: JI — nekuus, 13 — npakTuyeckoe 3aHstue, JIP — nabopaTopHasi pabora,
CPC — camocTosiTenbHasi pabota ctyzeHTa, KIT — KypcoBOWITPOEKT.

5.3 CopepyxaHue pa3je/ioB AUCHUILIUHBI

Tema 1. OcHoBHBIe (PU3UKO-MeXaHUYeCKHe CBOMCTBA KUAKOCTH

[TpegMeT W3yuyeHUs AWCLMTIIMHBI THUApaBauka. OOIIve CBeieHHS O JKUAKOCTSX,
yucnosbdyeMbix B I'A. TIoHATHME JXKHUAKOCTA B «IIUPOKOM» U «Y3KOM» CMBICIIe.
[110THOCTE M yJenbHBIM BeC >XUAKOCTH, W HX 3aBUCUMOCTb OT TeMIlepaTyphl.
Pacmmpenue XUAKOCTHA MpU HarpeBe. TemrmeparypHbl Ko3dhduUIeHT 00HeMHOr0
pacipenus. CXuMaeMoCThb KUAKOCTA. Ko3dduimeHT 00beMHOTO CKaTHSI 1 MOAY/b
JKeCTKOCTH.

PacTBopsieMOCTh Tra30B B JKUAKOCTHU. BiusHMe pacTBOPEHHbIX Tra30B Ha
9KCIUIyaTallul0 >KUJKOCTHBIX CUCTeM. BS3KOCTb >KUJKOCTU. JIMHaMUueCcKunl U
KUHeMaThu4eCKUn KO3 @uimeHTel  BSI3KOCTU.  OrHeonacHOCTb  KUKOCTH.
TemnepaTrypa BCIBIIIKA U CaMOBOCII/IaMeHeHus. [ToHATre «ueabHON» XXUIAKOCTH.
Tema 2. OCHOBHbIe YpaBHeHMS I'H/JPOCTaTUKHU

PaBHOBeCHOe COCTOSIHWe JKUAKOCTM W [JEWCTBYIOL[ME TPU S5TOM CHIJIBL
I'mapocTtaTtrueckas cuia v IrUpoCTaThUuecKoe JlaBjieHue. CaoiicTBa
TUAPOCTaTUUeCKOro fgasjeHus. (OCHOBHOe YypaBHeHUe T'MAPOCTaTUKU. OIIOPbI
TMIPOCTaTUUECKOTO  faBjieHusi. [110CKOCTh cpaBHeHHs, CBOOO/HAas TOBEPXHOCTH
JKAJIKOCTH, TeOMeTphuecKasi U Ibe3oMeTpudecKkasi BbIcOTa. [Ibe3omMeTpruuecKuil Harop
U ero 3HepreTUUecKdid CMbIC/A. [IpubOpeI /1T U3MepeHUsl JaBleHUs: MaHOMETPHI,
BaKyyMMeTphbI, Tbe30oMeTpbl. 3akoH [lackansi U ero mpakTUyeckoe TpPUMEHEHUe B
TUPOCTaTUUECKUX MalllMHAX.

OTHOCUTEeNIbHOE paBHOBECHE >KUJKOCTU. ['MApoCcTaTMyeckoe [aBjieHUe TIpU
OTHOCHTETbHOM paBHOBeCHH >KUAKOCTU B Oake gBwkymierocsi BC. HHeprpoHHOe
JlaBjieHue YKUJKOCTH B TPyOOIIPOBOAaX TPAHCTIOPTHBIX CPEZICTB.

Tema 3. CWibl rHAPOCTAaTUUECKOr0 AaB/JIeHUs )XUJAKOCTH Ha pa3/InuHbIe
MOBEPXHOCTH

['vapocTaTrueckoe faBjieHHe U CHAJla TUAPOCTAaTUUeCKOr0 JaB/IEHUS KUJKOCTU
Ha IJIOCKYIO CTeHKY. LleHTp ZiaByieHrs U ero KOopAuHaThl. «['uapocTtatriueckui
rapagokc». I'mapocraTiueckas cuia AaB/ieHus )KUAKOCTH Ha LWIMHPUUECKYH0 CTeHKY
Y KOODZUVHATHI [IeHTpa AaB/eHust. PeanbHoe U (MKTUBHOeE Teso JaBieHus. Pacuet
TPyOOITPOBOZIOB C M30BITOUHBLIM /laB/IeHUEM KUAKOCTU. [ToHsITHE 0 pabouem,
yCJIOBHOM Y TIPOOHOM ZiaB/ieHHH. 3aKOH Apxumesa.

Tema 4. OCHOBbI KHHEMATHKH YXUAKOCTH



Knaccudukaiusi aBwkeHuil. JIMHUKM TOKa, 37eMeHTapHas  CTpyMKa, >XHUBOe
ceueHre, CMOUeHHbIM TiepuMeTp. CpeHsist CKOpOCTh. OObEeMHBIN Pacxo/ >KUJKOCTH.
YpaBHeHue pacxoga. Pexxumbl TeueHUs >KUAKOCTH. ['WApaBIWuecKUd pajuyc U
ruZipaBnudyeckui  auametp. Yucino PeliHonbica. Kputuueckas CKOpPOCTb |
KpUTHUeCKoe unc/io PeliHob/ca. YuacToK CTabMIH3aliy JJaAMUHAPHOTO TeUEeHUsI.

Tema 5. OCHOBHBIe YpaBHeHHA I'H/JPOAMHAMUKH

YpaBHeHUe Hepa3pbIBHOCTU. YpaBHeHWe bepHy/uu A/ uieanbHOU U peanbHON
JKUOKOCTU. Harop u JaBiieHWe B ypaBHeHMM bBepHy/sIM U UX TreOMeTpUUeCKUd U
SHepreTMYeCKWid CMbIC/I. Pacuer moTepp 53HepruuM Ha TpeHUe. be3pa3mepHbIi
Ko3dduimeHT TpeHus. [loHsITHEe O TAaJKMX U II€pOXoBaThiXx Tpybax. MecTHbIe
COTIPOTHBJIEHUS U X pacyeT. [ToHsATHE 00 SKBHUBA/IeHTHOM A/IMHe, TUAPAB/INYECKOM U
Mbe30MeTPUYeCKOM YK/IOHaX. IloTepu 5Hepruy Mpu BHE3allHOM paCIIUPEHUU U
cykeHuu noToka.ITpakTryeckoe ripuMeHeHUe ypaBHeHuUs1 bepHy/iiu: TpyOKa 1MoiHOTo
naBnenus (Tpyoka ITuto), Tpybka ITuto-ITpaHaTas, pacxomomep BeHTypu.

Tema 6. XapakTepruCTHKH THAPaB/IMYECKON CeTH

XapakTepruCTHKa yuacTKa CeTH C JIMHEMHBIM W MECTHBIM COTIPOTHBJIEHHEM TIpU
Pa3MUHBIX pEXHMaX TeueHWs. XapaKTepHCTHKAa CeTW TIpU TI0C/Ie/I0BaTebHOM,
rapajiielbtHOM W CMeIaHHOM COeJIMHEeHWH y4acTKoB. IloTepu 3Hepruu IpH
BHE3aITHOM paCIIMPeHUd W CY)KeHUM TI0TOKa. TedeHHe >KUAKOCTH uepe3 IIe/H
MHUKDOHHBIX pa3MepoB. TeueHue uepe3 KOPOTKHe IIeMA W IeMA C JIAOUPUHTHBIMU
KaHaBkamu. OOnuTepaiusi  1iesei. Pacuer Tpy6oIpOBOJOB L3C c
Troc/iefioBaTe/TbHbIM COeJUHEHNEM YUYaCTKOB.

Tema 7. 'uapaB/Mueckuii pacyeT TPy0ONpoBOA0B

Bugst TpyOoripoBogoB. Pabota u pacuer a»kekTopa u cudoHa. [Tepsast
BOZI0NIpoBOHas popmyna. @opmyna le3n. Koapduuument le3n u popmyna H. H.
[TaBnoBckoro. Bropast BogonpoBogHas (popmyJia. PacxoHast xapakTepucThKa
TpybompoBoja. PacueT c/10’KHBIX TPYOOIIPOBOIOB C MCIIO/Ib30BaHHUEM PACXOJHBIX
XapaKTepUCTUK. SIB/ieHre KaBUTALMK U ero B/MsHKE Ha pab0Ty KUAKOCTHBIX CUCTEM.
[TonsiTme ruzpaBarueckoro ygapa. [1o1oKuTenbHbIN, OTPULIATETbHBIM, PSMON 1
HenpsiMOMW ryujipaBandeckun yaap. Teopusi rugpasauueckoro yaapa H.E. )KykoBckoro.
CKOpOCTb pacripocTpaHeHus yjapHoil BoHbl. CriocoObl CHUKeHHUsI BO3ZelCTBUS
I'U/JpaBIMUeCcKrX y/1apoB Ha TpyOorpoBo/bl. McTeueHne )XUJKOCTH Uepe3 Majioe
OTBepCTHE B TOHKOM CTEHKe IPU IMOCTOSIHHOM U [lepeMeHHOM Haropax. VcreueHue
YKUJIKOCTU Yepe3 3aTOT/IeHHOe 0TBepCTHe. VIcTeueHue KUAKOCTHU uepe3 Oobline
otBepcTusi. Hacagky u ux knaccugukaius. VicteueHue XUJAKOCTUA Yepe3 HaCaKu.
CpaBHeHHe ¥ aHa/Iu3 HacaZloK pas3/InuHOro BU/A.

5.4 IIpakTHuecKue 3aHATUA



Howmep
TeMblI
JUCLIUTIUHBI

TemaTrKa NMpakTUUeCKUX 3aHITUM

Tpyno-
eMKOCTh
(uacer)

OcHOBHbIe (PU3NKO-MeXaHWYeCKUe CBOMCTBA »KUIKOCTH.
3a/lauM Ha TeMriepaTypHOe pacIlupeHue, CKUMaeMOCTh U
BSI3KOCTb >KUJKOCTH

0,5

OCHOBHbIe ypaBHeHUs THIPOCTaTUKU.

HNoknazel mo TeMme. 3aJjauM Ha TUAPABINYECKUAN MPece,
H3MepUTe/bHbIe CPe/ICTBA JaBJ/IeHNs, [TOCTPOEHUE 310D,
onpeiesieHre 1aB/IeHUs] U TeOMeTPUUeCKUX
XapakTepUCTUK FMPOCTaTUUeCKUX MeXaHU3MOB,
VIHEepLIMOHHOeE [1aBJiIeHWe U OTHOCUTEe/IbHOe paBHOBeCHe

0,5

CW/ibl TUAPOCTAaTUYECKOTO AABEHUS )KUJKOCTU Ha
pa3/inuHble TIOBEPXHOCTH.

[TuceMeHHas ayguTopHast pabora. 3a/lauy Ha CUTy U
MOMEHT THUJPOCTaTUYECKOrO AABJeHUs] Ha MJIOCKYHO
CTEeHKY, Orpe/ieJieHHe CU/Ibl JiaBaeHus Ha
LATMHAPUYECKYIO CTEHKY C aTMOC(HEepHbIM U
130BITOYHBIM /IaB/IeHHEM, Ha 3aKOH ApXuMesa.

0,5

OCHOBBI KWUHEMAaTUKU JKUJKOCTH.

3a/lauM Ha ypaBHeHHe pacxo/a, oripejiesieHre TIIoaau
ceueHusi TpyOOMPOBO/A, Cpe/iHeM CKOPOCTH JBWKEHHS
Y PeXKUMa TeueHUsl XKUJKOCTH

0,5

OcCHOBHbIE ypaBHEHUS TUIPOJUHAMUKWY.

3a/lauM Ha ypaBHeHUs Hepa3pbIBHOCTU U bepHyiiy,
TpyOKy ITrTo n pacxomomep BeHTypu, onpeeneHue
ceyeHus1 I'MJAPOMOHUTOpA

0,5

XapaKTepUCTUKU TUAPABIAUECKON CEeTH.

3a/lauy Ha oripe/iesieHHe TI0TePh SHEPTUM Ha
(buIbTpe,pacyerT 1ie/1eBOro yryIoOTHEHUsT
TUIpOMexXaHn3Ma ¥ HarHeTaTe/IbHbIX TPyOOpoBOI0B
[13C ¢ noceoBaTe/IbHBIM COeJMHEHUEM YUaCTKOB

0,5

'uapaBIMueckuil pacueT TpyOOIIPOBO/IOB.

[MucbmeHHas ayauTopHasi paboTta. 3aZjauu 1Mo pacueTy
9’KeKTopa U crudoHa, BCaChIBAIOIIUX TPYOOIIPOBO/IOB
3C c ucnosib3oBaHWEM MEPBOM BOJONPOBOIHOM
(bopMyJibl, CJIOXKHBIX TPYOOTIPOBO/IOB U MCIIO/Ib30BaHHEM
pacxo/HbIX XapaKTepucTUK. KaBuTaius.
I'mapaBnmyeckuit yaap. VicteueHre XUAKOCTH yepes
OTBepCTUS U HaCaJKU. 3a/laui Ha KaBUTALMIO,
TU/IpaBIMueCcKUl yiap U UCTeuYeHre JXKUJKOCTH U3
OTBEepCTUH Y Pa3/IMYHbIX HACa 0K




Howmep

TeMblI . Tpyno-
TemaTrKa NMpakTUUeCKUX 3aHITUM eMKOCTh
JVCLIUTIHBI (uacel)
WTOoro no AUCLUIUIMHE 4
5.5/TaGopaTopHbIil MPAKTHKYM
JIabopaTopHBI MPaKTUKYM YueOHbLIM T/IaHOM He TIpelyCMOTPEH.
5.6 CamocTosiTesibHasA padorta
Howmep Tembl Tpyno-
JUCLIUTIIU- Buasl caMoCTOSITe/IbHOM paboThI €MKOCTb
HbI (4acer)
N3yuenue TEeOPeTUYECKOr0o MaTtepuasa
(pekoMeH/I0BaHHbIX ~ UCTOYHMKOB). [loAaroroBka K
1 YCTHOMY OITPOCY. 12
[ToAroToBKa K pelleHut0 PacuéTHBIX U CUTYaLMOHHBIX
3agau. [1-22].
N3yuenue TeOPeTUYeCKOro MaTepuasa
(peKoMeHJ0OBaHHbIX  WCTOYHUKOB). IloAroTtoBka K
2 ycTtHOMY onpocy. [TogroroBka foknaza. 12
[ToaroToBKa K pelleHUI0 PAaCUETHBIX U CHUTYalMOHHBIX
3azau. [1-22].
N3yuenue TeOPeTUYECKOT0 MaTtepuasa
(pekoMeHJO0BaHHbIX HCTOYHUKOB). IIpou3BojcTBO U
9KCILTyaTaliusi COBPEMEHHbBIX JieTaTe/bHbIX arapaToB.
3 IlogrotoBka K ycTtHomy omnpocy. IlogroroBka kK 12
KOHTPOJIbHOM paborTe.
[ToaroToBKa K peILIeHUI0 PAaCUETHBIX U CHUTYaLMOHHBIX
3agau. [1-22].
N3yueHue TeOPeTUYECKOT0 MaTepuasa
(pekomMeHJ0BaHHbIX  WUCTOYHUKOB). IlogroroBka K
4 YCTHOMY OITIPOCY. 12
[ToAroToBKa K pelieHur0 pacyéTHBIX U CUTYaLMOHHBIX
3azau. [1-22].
N3yuenue TeOpeTUYeCKOr0o MaTepuasa
(pekoMeHJ0BaHHBIX ~ WUCTOYHUKOB). [logrotoBka K
5 YCTHOMY OITIpOCY. 12

[ToAroToBKa K pelleHut0 PacuéTHBIX U CUTYAlIMOHHBIX
3agau. [1-22].




Homep Temsl Tpyno-

JMVCLIATIIU- Buibl camocTosiTeTbHOM paboThl €MKOCTh
HBI (uacer)
N3yueHue TEeOPeTUYECKOT 0 MaTepuasna
(pekomMeHJ0BaHHbIX  WUCTOYHUKOB). IlogroroBka K
6 YCTHOMY OIIPOCY. 12

[ToAroTOBKa K peIeHUI0 PaCuéTHBIX U CHUTYal[MOHHBIX
3azau. [1-22].

N3yuenue TeOpPeTUUYeCKOr0 MaTepuasa
(peKoMeHJ0BaHHbIX  WCTOYHUKOB). IloArotoBka K
7 yCTHOMY ompocy. IToAiroToBKa K KOHTPO/IbHOM pabore. 21
[ToaroToBKa K pelLIeHUI0 PAaCUETHBIX U CHUTYaLMOHHBIX
3agau.[1-22].
WToro no AucCLUIIiviHe 93

5.7 KypcoBasit pabora (nmpoeKT)
KypcoBast paboTa mporpaMMou JUCLIUTITMHBI He TIPeyCMOTpPEeHa.

6 YueOHO-MeTOoJUUecKOe U HH(OPMaIIHOHHOE 00ecrieueHHe JUCI{HIT/THHBI

a) OCHOBHasi IuTepaTypa:

1.Erep, C.M., OcHOBBI aBMALMOHHOW TeXHMKH: YuebHuk/ Ilox pen.
W.A.IllatanoBa. M3a. BTOpoe, niepepab. u gor.. -M.: U3a-eo MAMU, 1999. - 576 c.: un.
ISBN-5-7.035-2081-9 [DneKTpoHHBIM pecypc] Pexxum JOCTyTa:
https://files.mai.ru/site/publications/books/foundation_of_aviation_tech.pdf
cBOOOHBIM (JaTa obparmienus 25.09.2023)

2. EdumoBa, M.I'. OcHoBbl aBuanuu. Yacth 2. KOHCTPYKIMSI U OCHOBHbIE

GyHKIMOHANbHBIE CHCTEeMbI JIeTaTelbHBIX amrapaTtoB: YuebHoe mocobme. — M.:
MI'TYTA, 2005. - 52 c., 1 Tab., 32 wi., miT.: 5 HauM. [DIeKTpPOHHBIN pecypc] Pexkum
JlIOCTyTa:

http://storage.mstuca.ru/jspui/bitstream/123456789/2908/1/OcHoBb1%20aBrariyu.
%20YacTtp%202.%20KoHcTpyKimsa %20u%200cHoBHBIE %20 yHKIIMOHA/IBHBIE %02 0CH
creMb1%20eTarenb-%20Hb1x%20anmapaToBY ue6Hoe%20mocobue..pdf  cBoOOAHBIM
(maTa obparrierns 25.09.2023)

3. KopHeeB, B.M. KoOHCTpyKIjMsi M1 OCHOBBI 3KCIL/IyaTal|MH JieTaTe/IbHbIX
anmnaparoB: KoHcneKT jiekiuui/ B.M. KopHeeB.- YnbsiHoBck: YBAY I'A(M), 2009.-
130 c. Pexxum moctyna: http://venec.ulstu.ru/lib/disk/2014/Korneev_3.pdf cBoboaHbIM
(mara obparierus 25.09.2023)

0) fomoTHUTe/IbHAS IUTepaTypa:

5.MammHocTpoeHue. JHukaoneaus / Pen. cosetr: K.B.®posoB (mpexc. ) u
ap.- M. MamuHoctpoeHue.Camosietel U Beprosietbl. T. 4. IIpoektrpoBaHue,
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KOHCTPYKLIMSI U CUCTeMbl camosieToB U BeprosieToB. KH.2/ A.M.MarBureHKo,
A.M.AkumoB, M.I".AKorioB u Ap.; moa obiei pepakiueli A.M.MarBueHKo. -752 c.;
W OJIeKTPOHHBIN pecypc:
https://777russia.ru/book/uploads/MEX AHUKA/®pooB%20K.B.%20-
%20Camo71611%201%20BepT0/1ETEI%20%28M 3%2C%20ToM%20IV-21%2C%20KH
1ra%202%29%20-%202004.pdf , (mata obpammenus 25.09.2023)

6.0cHOBBI aBUaMu: MeTo/]. yKa3. [0 U3yUEeHUI0 AUCLUIIJIMHBI U BBITIO/THEHUIO
KOHTpOJIbHOW paboTel. [lnsi cryseHToB DAUWTOIT ouHoli u 3aouHOM (OPMBI
obyuenusi. CrerpambHOCTH  25.05.05 «OKcrulyaTaijusi  BO3JYIIHBIX CYJOB |
opraHu3alys BO3JYIIHOIO JABWXEHHs» Crielanu3auuu «OpraHu3alys TeXHUUeCKOro
o0CTy>KMBaHUS ¥ peMOHTA BO3AYIIHBIX cyAoB» / I'ma3koB A.C., cocrt. - CII6. : 'YTA,
2021. - 24c.ISBN — orcyrcTByet. KonmuectBo 3k3eMIuisipoB 50.

7. ABuarpaHcniopTHoe 0003penue [Tekcr] : Air transport observer : >XypHaii /
yupeautenb v usgarens: A.B.E. Meaua. - Mocksa : A.B.E. Meaua, 1996-. - 27 cm.;
ISSN 1991-6574 (noanucka c 2008).

8. Kpbuiba PoguHsbl : exkeMeCSUHbIM HallMOHA/IbHBIA aBUALIMOHHBIN >KypHasl. -
Mockga: OOO "Pepakuusi xypHana "Kpsuibs Pogunsbl”, 1950-.; ISSN 0130-2701
(moamnucka c 2008).

9. ABmuanusa 1 KOCMOHAaBTHKAa Buepa, cerofits, 3aBTpa [Tekct] : HayuHoO-
MONYJIIPHBIA >XypHan / yupenurens: bakypckuit BukTop AsnekcaHapoBud, BoeHHO-
Bo3ayuinbie Cunbl Poccuy, Jlenunkud AHapeit BuktopoBuu. - Mocksa : TexuHdopm,
1997-. - 29 cm.; ISSN 1682-7759 (nognucka c 2008).

10. TpaHcmopT: HayKa, TeXHUKA, yNpaB/eHHe: HayUHbIM WHPOPMAaLMOHHBINA
cbopHUK / yupenauTenb W u3marens: degepasbHOe TOCyAapCTBEHHOE OMOKETHOE
yupe’k/leHre HayKu Bcepoccuiickuii MHCTUTYT HayyHOM U TeXHUUecKoi uHbopMaliuu
Poccurickon akagemuu Hayk (BUHUTU PAH). - Mocksa : BUHUTH, 1990-. - 28 cm.;
ISSN 0236-1914 (2022).

11. ITpo6sieMbl 0€30MACHOCTH TMOJIETOB : HAYYHO-TEXHUUYECKHH >KypHana /
yupegutenu: Poccuiickasi akazemMus HayK, BcepoCcCHHWCKMM WHCTUTYT Hay4yHOW U
TexHuuyeckou nHdopmaumu (BUHUTN). - Mockea : BUHUTH, 1989-. - 21 cm.; ISSN
0235-5000 (2022).

12. Becnik I'pop3eHckara pA3sipkayHara yHiBepciTiTa iMa fluki Kymansbl.
Cepbin 6. Thxmika: >KypHan / yupeauTenb U u3jarenb: ['pofHeHCKUN
roCyiapCTBeHHbIM YHUBepcuTeT uMeHM HAHkuM Kymanbel. -I'pogHo : I'pogHeHCKuM
rocy/lapCcTBeHHbIM YHUBepcuTeT uMeHU AAHKU Kymnanei, 2009- ISSN 2223-5396 (2022).
Pesxxum goctyma: https://e.lanbook.com/journal/3350?category=931 , cBoOOJHBIH (aTa
obpaienus 09.09.2023).

13. BectHuk Ta/)KMKCKOro HalUOHA/IbLHOro yHuBepcutrera. Cepus
EcrectBennbix Hayk / Ilaévmu [JOHMIIromM MWIJIMM TO/BMKHMCTOH. baxuiu
Nnmmwou Tabwui : KypHan / yupeauTtenb U u3faTesib: Ta/pKUKCKUM HaIlMOHATbHbIN
yHuBepcureT. -/lyman6e: Ta/pKUKCKUM HallMOHa/bHBIA yHUBepcuteT, 1990-. ISSN
2413-452X (2015-2020). Pexxum poctyma: https://e.lanbook.com/journal/24297?
category=917 , ceoboaHbIi (maTa obparienus 09.09.2023).
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https://e.lanbook.com/journal/2429?category=917
https://e.lanbook.com/journal/2429?category=917
https://e.lanbook.com/journal/3350?category=931

14. HayKa M TeXHMKA: MeXJyHapOJHbIM HAyUYHO-TeXHUYECKUM >KypHan /
yupeauTesib U u3faTenb: benopycckuii HallMOHA/MbHBIM TeXHUYECKW YHUBEPCUTET.
-MuHck: besopycckunii HalMOHalbHBIM TexHUUeCKu yHuBepcureT, 2002-. ISSN
2227-1031 (2018-2022). Pexum pocrtyma: https://e.lanbook.com/journal/2418?
category=917 , cBoOoHbIH (maTa obparenus 09.09.2023).

15. Ka3¥TY Xab6apmbichi / BectHuk Ka3axckoro HalijHoOHa/IbHOTO
TexHUuecKoro yHusBepcurera uMM. K.W. CarmaeBa: XypHan / yupeauTesib U
u3zarenb: Kasaxckuid HalLMOHaAbHBIM TeXHUYECKWW yHuBepcureT uMMeHu K. U.
CarnaeBa. - Asimatel : Ka3axckuii HalMOHa/IbHbIM TEXHUYECKHWU YHUBEPCHUTET,
1994-. ISSN 1680-9211 (2015). Pexxum goctyna: https://e.lanbook.com/journal/2565?
category=917 , cBoboHbIi (#aTa obpaienus 09.09.2023).

16. Vojnotehnicki glasnik / Military Technical Courier / BoenHo-
TeXHUYEeCKHUIN BeCTHUK: MYJIbTUIUCLUIIIMHADHBIA HayUHbIN >KypHal / yupeauTesb U
u3fatenb : YHUBepCcUTET 000poHbI B T. Benrpas. - benrpaz : YHuBepcuTeT 060pOHbI B
r. benrpam, 1953-. ISSN 0042-8469 (2013-2022). Pexum pmocTyma:
https://e.lanbook.com/journal/2490?category=931, cBoOoAHbIM (maTta oOpaleHus
09.09.2023).

B) TIlepeueHb pecypcoB HWHGMOOPMaI[MOHHO-TeIeKOMMYHHUKAI[MOHHON  CeTu
«HTepHeT»:
17.9/1eKTpOHHO-0M0/THOTEeYHas CHCTeMa M3/aTe/JbCcTBa  «JIaHb»
[DnekTpoHHBIN pecypc] — Pexkum goctyma: http://e.Janbook.com/ cBoGoAHBIM.

18.bubmoreka CIIOI'Y T'A [DnektpoHHbiii pecypc]. — Pexxum foctyma:
http://spbguga.ru/objects/e-library/ , cBoboanbIii (gaTa obparrienus 20.09.2023).

r) nporpaMmmHoe obecrieueHue (JIMLieH3MOHHOEe U CBOOOIHO pacrpocTpaHseMoe
MporpaMMHOTO  obecrieueHusi), 0a3bl [JaHHBIX, WHGOPMALMOHHO-CIIPABOYHbIE U
TIOUCKOBBbIE CUCTEMBI:

19 KoucyabranTt IInroc [D/eKTpOHHBIM pecypc]: O(QULMaNbHBIA — CauT

komnaHud KoHcynerant Ilmoc. — Pexum pgoctyna: http://www.consultant.ru/,
cBOOO/HBIN (aTa obpartienus 25.09.2023).
20 [le/soBOM aBHALMOHHBIA MOPTaa [DeKTPOHHbIM pecypc]. - Pexum

nJoctyta: http://www.ato.ru, cBob6ogHbIM (aTa obparterus 25.09.2023).

21 Bbubmmoreka CIIOI'Y T'A [OnekTpoHHBIM pecypc]. — Pexxum pgocryta:
http://spbguga.ru/objects/e-library/ , cBoboaHbIi (gaTa obpartenus 25.09.2023).

22 EpuHOe OKHO focTyrna K o0Opa3oBaTe/lbHBIM pecypcaM [DeKTpOHHBIN
pecypc]. — Pexxum moctyma: http://window.edu.ru, cBobozHbIii (maTta obpaiijeHUs:
25.09.2023).

7 MaTepl/IaJIbHO-TEXHI/I‘-IECKOE o0ecrieueHue JAHCIUITI/IUHBI

12


http://e.lanbook.com/
https://e.lanbook.com/journal/2490?category=931
https://e.lanbook.com/journal/2565?category=917
https://e.lanbook.com/journal/2565?category=917
https://e.lanbook.com/journal/2418?category=917
https://e.lanbook.com/journal/2418?category=917

HavmeHoBaHue OcCHaIleHHOCTh
CrieLabHbIX CrieLManbHbIX
N N [Tepeuenn
HavmeHoBaHue TIOMeILeHUH 1 TIOMeIL[eHNH U
o . JIULIEH3WOHHOTO
JUCLIATITUHEI TIOMeIIeHUH JiIst TIOMeIIleHuH Ji7ist
. . TIPOrPaMMHOTO
CaMOCTOSITE/IbHOM | CaMOCTOSITe/IbHOM
obecrieueHust
paboThI paboThI
'vapaBivika Aynutopus 360 1 Komrinekr Adobe Acrobat Reader
yuebHoi Mebenmn - | DC (freeware)
30 . Kaspersky Endpoint

2 JKpaH
ProjectaProStar
183*240cm
3
MatteWhiteSHamt
aTuBe
4 Jlocka JiBoliHast
5 IIpoekTop
AcerX1261
P(1024x768,
3700:1,+/-40
28DbLamp:4000H
RS

6 Hoytoyk HP
15-rb070ru  15.6
AMD (uepHbIli1) 2
IIT.

MUC

(MomopHo-
ucnbimamesbHAs
cmauyus)
(YuebHo-
MPOM3BO/CTBEHHbIE
MacTepCcKue

KowmriiekT 060p.
JUist yu. j1ab.
yCTaHOBKH
«WccnenoBanue
TI0/TKaUMBaIOII[ETO
HacCocCa»

Security 10 (muieH3us
Ne 0AFE-180731-
132011-783-1390)
MicrosoftOffice
[TpodeccroHanbHbIN
witoc 2007 (yiMueH3ust
Ne 43471843 ot 07
tespans 2008 roza)
Opera (freeware)
Google Chrome
(freeware)

DAEMON Tools Lite
(freeware)

WinRAR 3.9
(yiueH3usiHaSpb State
University of Civil
Aviation)

Windows 7 (yiutjeH3ust
Ne 46231032 ot 4
nekabps 2009 roza)
[paiiBepa u
HMXKOMITOHEHTBI.
Adobe Acrobat Reader
DC (freeware)

Adobe Flash Player
(freeware)

Kaspersky Endpoint
Security 10 (mueH3us
Ne 0AFE-180731-
132011-783-1390)
K-Lite Mega Codec
Pack (freeware)
MicrosoftOffice
[TpodeccroHanbHBIM
ntoc 2007 (uneH3ust
Ne 43471843 ot 07
tdepasns 2008 roza)
Mozilla Firefox
(MPL/GPL/LGPL)
Ultra-Defrag 7.0.2
(GNU GPL 2)
Unchecky (freeware)
DAEMON Tools Lite
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HavmeHoBaHue OcCHaIleHHOCTh
CrieLabHbIX CrieLManbHbIX
N N [Tepeuenn
HanmeHoBaHue TIOMeIIIeHUH U TIOMeIIeHU ] U
o . JIULIEH3WOHHOTO
JUCLIATITUHEI TIOMeIIeHUH JiIst TIOMeIIleHuH Ji7ist
. . TIPOrPaMMHOTO
CaMOCTOSITEJILHOW | CaMOCTOSITe/IbHOU
obecrieueHust
paboThI paboThI
(freeware)
Opera (freeware)
WinRAR 3.9

(yiueH3usiHaSpb State
University of Civil
Aviation)

Windows 7 (yiutjeH3us
Ne 46231032 ot 4
nekabps 2009 roza)
Adobe Acrobat Reader
XI (freeware)

Adobe Flash Player
(freeware)

Kaspersky Endpoint
Security 10 (mueH3us
Ne 0AFE-180731-
132011-783-1390)
K-Lite Mega Codec
Pack (freeware)
MicrosoftOfficelIpode
CCHOHAJTbHBIN TITFOC
2007 (muiieH3ust Ne
43471843 ot 07
tdepasns 2008 roza)
ABBYY FineReader
10 CorporateEditional
(muniensust Ne AF10
3S1V00 102 ot 23
nekabps 2010 roza)
WinRAR 3.9
(ytunen3usiHaSpb State
University of Civil
Aviation)
WindowsXP
(murien3ust Ne
43471843 ot 07
deppasns 2008 roza)

8 Oo6pa3oBare/bHBIE 1 HH(POPMAIMOHHbIE TEXHO/IOTHH

B paMKax WM3y4eHHUs] JUCLIMIIIMHBI MPEeAII0/araeTcsl UCToIb30BaTh CreyOL[He
obpa3oBare/ibHbIe TEXHOIOTHH.
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BxonHOV KOHTpO/Ib TPOBOAMTCS TiperojilaBaTe/ieM B Hadaje W3yueHUs
JUCIUIUTUHBI  C  1[e/lbl0  KOPPEeKLMW TIpoljecca  YCBOEHWS  O0yUaroIuMUCS
OUJaKTUYeCKUX eJVHULL PA U3yUYeHUU AUCLIUTLIUH.

JIeKI[usi COCTaB/ISIET OCHOBY TEOPETHUUECKOTr0 00yUeHHs B paMKax AWCLIATIIMHBI U
HarpaB/ieHa Ha CUCTEeMaTU3MPOBAaHHOE W3/I0KeHWe HAKOIJIEHHbIX U aKTyabHbIX
Hay4HbIX 3HaHUM. JleKlus TipefjHa3HaueHa [/l paCKPbITHUS COCTOSIHUSI U TIePCIIeKTUB
pa3BUTHS SKOHOMUUECKHMX 3HAaHUM B COBPEMEHHBbIX YC/AOBUsAX. Ha jekuuu
KOHILIEHTPUPYeTCs BHHUMaHMe 00yuaroluxcsi Ha Haubosiee CIOXKHBIX U y37I0BBIX
BOIPOCAax, CTUMYJIMPYeTCS UX aKTHBHas O3HaBaTe/IbHasi JesiTeIbHOCTb.

BeayiuM MeTO[OM B JIeKI[MM BBLICTYTaeT YCTHOe WU3/I0XKeHWe YyueOHOro
Marepuasna, KOTOPbIM COIPOBOXK/AAETCsS OJHOBPEMEHHOMW AeMOHCTpAalyend CJ1aifioB,
py  HeoOXOAMMOCTH TIPUBJIEKAIOTCS OTKPBbIThie VIHTepHeT-pecypchl, a TaKxkKe
JIeMOHCTPALIMOHHbIE M HarJIsiIHO-WTIOCTPAl[MOHHbIe MaTepuaibl U TMpaKTHYecKue
TIPUMeEpHI.

Lesb MpakTUYeCKUX 3aHSTUW — 3aKPEIUTb TeOPETUYeCKUe 3HAHUS, MOJTyYeHHbIe
oOyuarolUMHUCS Ha JIeKIUAX U B pe3y/ibTaTeé CaMOCTOATENHHOTO H3yUeHUs
COOTBETCTBYIOIIMX TEeM, a TaKKe TPUOOpecTH HauvajbHble MpPaKTHUeCKHe HaBBIKH.
PaccmaTpuBaeMbie B paMKax MPaKTUYECKOTrO 3aHATUS 33/laud, CATyalluU, MPUMepbl U
npo6sieMbl MMEIOT TMpo(ecCHOHaNbHY HarpaBlIeHHOCTb M COZlepXKaT 3/eMeHTHI,
HeoOxomuMble s (OPMHUpPOBaHHS  KOMIETEeHIIMM B paMKax  IO/IFOTOBKH
oOyuaroiuxcs. Takke B KauecTBe 3/ieMeHTa MPaKTUUeCKOW MOATrOTOBKHU MPUMeHSIeTCs
pa3bop KOHKDeTHOM CUTyalluM, WCII0/Ib3yeMblii Ha TPAaKTUUeCKUX 3aHATHAX WU
3aK/IFOYAIOIIUICS B TIOCTAHOBKE Mepe]] CTyJeHTaMd PacYéTHbIX U CUTYal[MOHHBIX
3a/lau C L|e/bI0 JOCTW)KEHWs IIJIaHWPYyeMbIX pe3yJbTaToB. lIpakThueckre 3aHATHA
TIpelyCMaTpPUBAIOT BhITIOJTHEHNE KOHTPOIBHBIX paboT, a TakKe yuacTre 00yJarommxcst
B BBINIOJIHEHUW  OTJeMbHBIX  2/IeMEHTOB  paboT, CBA3aHHBIX C  OyAyIe
1poeCcCUOHATbHON [esITeIbHOCTBIO.

CamocTrosiTenibHasi pabota 0Oy4JarolUXCsi SBASeTCs COCTaBHOM uacThi0 yueOHOM
paboTel. Ee OCHOBHOMU 1ie/bI0 sIB/IsAeTCSI (DOPMHpPOBaHWE HABBIKA CAMOCTOSITETHHOTO
TIproOpeTeHus 3HaHUM 110 HEKOTOPBIM BOTIPOCAM TEOPEeTHUECKOT0 Kypca, 3aKperieHHe
1 yriyOsieHWe TOJyuYeHHbIX 3HaHWM, caMOCTOsITe/lbHasi paboTa CO CIpPaBOUYHHKAMH,
repyuoAinuecKUMH U3/IaHUSIMA U HayYHO-TIOMYJIIPHOM TUTepaTypOoH.

9 @oHj OIeHOUHBIX CPeJACTB JJisi TPOBeJeHUsI TeKylero KOHTPOJIs
yCIeBaeMOCTH M NMPOMEeXYTOUHON aTTeCTalM{ M0 UTOTaM 0CBOE€HHUSA JUCIMIIMHbI

YpoBeHb ¥ KauecTBO 3HaHWN O0OyUaroIIUXCS OLEHUBAIOTCS T10 pe3yJbTaTaM
TeKyLero KOHTPOJIA YCIeBaeMOCTHM M IIPOMEXYTOYHOM arTecTaldd [0 UTOram
OCBOEHUS JUCLIUTLIVHBI.

OrnjeHOUHbIE Cpe/ICTBA BK/IFOUAIOT: pellleHre paCyeTHBbIX M CUTYaLlMOHHBIX 3a/ad,
MMMCbMEHHYH0 ayJUTOPHYIO paboTy, pellieHue 3a/jau U MOAr0TOBKA JJOK/IaZloB, YCTHBIM
OMpOC NPOMJEHHOr0 MaTeprasa.

YCTHBIA OMpPOC MPOBOJUTCH HA MNPAKTUYECKHX 3aHATHSIX C LebH0 KOHTPOJS
yCBOEHMSI TEOPETUYECKOr0 MaTepuasa, u3/laraeMoro Ha JIeKLIUH.
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Ob6cysxaieHre [OK/IafloB OOydaroluxcsi TMPOXOAUT B paMKax MpaKTHUeCKUX
3aHATUU T0 TeMaM JUCLUIUIMHBL IIperniogaBaresnb, Kak IpaBU/O, BBICTYIIAeT B POJH
KOHCYJ/IbTaHTa TIPU 3aC/IyIIMBaHUU [I0KJIaJI0B, OCYLLECTB/ISIeT KOHTPO/b IOTyYeHHBIX
oOyuaromMucsi pe3ysbTaToB. IlperofaBaTesib C/ieAUT, YTOOBI BBICTYIUIEHHE He
CBOJW/IOCH K NIPOCTOMY BOCIIPOU3BEeZIEHUIO TeKCTa. BBICTyI/IeHre [J0/DKHO CTPOUTHCS
cBoOOHO, yOeauTeNbHO U apryMeHTUpPOBaHO. [IpyM 3TOM OOyYarOL[UMCS MOXKeT
oOpallaTbCsi K CBOMM 3allMCsIM, MPUBOJAUTDL BbIJEP)KKA U3 TMEepPUOJUUecKOol IeuaT,
CaluTOB UHTEPHEeTA U T. [I.

PemieHrie pacyeTHbIX U CUTYaLJMOHHBIX 3aZlau  TpejcTaBisieT  coboit
NIpakTUUeCKoe MpHYMeHeHUe TeopeTUYeCKHMX 3HAaHUM K KOHKDeTHOM 3aziaue, KOTopas
MO)KeT BO3HUKHYTb B Tipoliecce TMpo¢ecCUOHaNbHOW [leATeNIbHOCTH Oyyliero
CreLaauncTa.

KoHTtposnbHast paboTa BBIMOJHSAETCs 00yUaroMMHUCs Ha TPAaKTUUeCKUX 3aHSTHSX
10 MWHAUBUAY&JIbHBIM BapyvaHTaM Ha OCHOBaHWU  33JlaHUS, BbIZIABA€MOI0
Tiperio/iaBaTe/ieM M0 COOTBETCTBYIOL[UM TeMaM AUCLIMIUIMHBI, U Tpe/iCTaBsieT coboit
OLIeHKY MPaKTUUeCKOro NpUMeHeHUs M0/TyUYeHHbIX TeOPeTUUeCKUX 3HaHUM.

[TIpome)xyTouHast aTrrecTalysi 10 UTOramM OCBOEHUSl JAUCLMIUIMHBI TIPOBOJUTCS B
BUJle 5k3ameHa B 3 cemecTtpe. K MOMeHTy cZiauu 3K3aMeHa J0/DKHBI OBITh YCIeLIHO
TMpOW/IeHbl NpebIAyIe (OPMbI KOHTPOJIS.

OK3aMeH MO03B0JisieT OLeHUTh YPOBEHb OCBOEHUSI KOMITETEHLIUM 3a BeCh MepUO[
V3y4eHHUsl JUCLIUIIUHBIL.

9.1 ban1bHO-PeUTHHTOBas OLleHKA TeKYII[ero KOHTPOJIsl yCIieBaeMOCTH U
3HAHUH CTYJAEHTOB MO JUCHHIINHE

BaﬂﬂbHO-pEﬁTHHFOBaﬂ OLIEHKd TEeKYILEro KOHTPOJISA HE TPUMEHAETCA.

9.2 MeTojuuecKue peKOMeH/Jaliiiy 10 MPOBeIeHUI0 NMpoLeAyPbl OLleHUBAHMS
3HAaHUM, YMEHHH U HABBIKOB M (M/IM) OMbITA JeATe/JTbHOCTH, XapaKTepPU3yHIHX
3Tanbl ()OPMHUPOBAHUA KOMIIETEHIMU

YCTHBIH OTPOC OLIeHHWBAaeTCsl CielytomyM 0b6pa3om:

«3auTeHO»: 00yJaroIIUiiCs JaeT OTBET Ha MOCTaBJ/IEHHBIM BOMPOC TI0 CYIIECTBY U
MPaBUIBHO OTBeuvaeT Ha YTOYHSIOLLME BOIPOCHI;

«He 3auTeHO»: 00yuaroIuiiCcs 0TKa3bIBaeTCsl OTBeUaTh Ha TOCTaBAeHHbIN BOTIPOC,
mibo oOTBeyaeT Ha HeEro HeBepHO W TIpU (HOPMYMPOBAHUM [IOTIOTHUTETBHBIX
(BCrioMorartesibHbIX) BOITPOCOB.

Perienue 3azau oLieHrMBaeTcs:

«3auTeHO»: O0yuaroIUiiCs CaMOCTOSTeNIbHO TPaBW/IbHO pelllaeT 3afiauy, AaeT
000CHOBaHHYIO OLI€HKY TI0 UTOTY PellleHus;

«HEe 3auTeHO»: O0YYaroIUiCs OTKa3bIBaeTCS OT BBITIOJIHEHUS 3aJaud WM He
crocobeH ee pelnTb CaMOCTOSITeIbHO, a TaKXKe C IIOMOLLbIO TIpero/aBaTelis.

Hoknaz:

«3aUyTeHO»: I'PaMOTHOe U HeNpOTHBOpPeUHBOe W3J/I0)KeHWe CYyTH BOIpoca MpU
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WCTIONb30BaHUM COBPEMEHHBIX HWCTOUHUKOB. OOyuvaromuiics crocobeH caenaTh
000CHOBaHHbIe BBIBO/IbI, a TakKke YyBEpeHHO OTBeYaTh Ha 3aflaHHBIe B XOfe
00Cy>KeHWsT BOTIPOCHI;

«He 3auTeHO»: Hey/IOB/IeETBOPUTE/IbHOE KaueCTBO W3/I0KEHWs MaTepuaia u
HEeCTI0COOHOCThL 00yUaroITerocs cenarb 000CHOBaHHbBIE BLIBO/BI UM PEKOMEH IalHH.

KonTposbHas paboTa:

«3auTeHo»: paboTa 3auMThIBAETCS B TOM C/ydae, eCld 3a/lJaHU€ BBITIOJTHEHO
MOJTHOCTbIO, B COOTBETCTBHMM C IIOCTaBJEHHBIMA TpeOOBaHMSIMU M  C/le/IaHbI
HeoOX0/IMbIe BLIBO/BI;

«He 3auTeHO»: paboTa He 3aUUTHIBAETCS B TOM CJyuae, eC/IM OOyJaroIuics He
BBIMOJIHUA/T  3afIlaHUSI, WA Ppe3y/bTaT BBIIOJIHEHUS 3aZlaHUs He COOTBETCTBYET
TOCTaB/IeHHbIM TPeOOBaHMSAM, a B 3aZlaHUSIX U (W/IM) OTBETAX UMEIOTCS CYIleCTBeHHbIE
OLIINOKHY.

9.3 Tembl KypCOBBIX [IPOEKTOB MO0 AUCLMIIJIMHE
KypcoBbie paboThbl (IPOEKThI) yueOHBIM TJIAaHOM He TTpelyCMOTPEHBI.

9.4 KoHTpO/IbHBIE BOMPOChI [AJisi TPOBefAeHHsI BXOJHOT0 KOHTPOJIA
0CTAaTOYHBIX 3HAHUH 10 00eCreYnBaAIIUM AUCIIHILTHHAM
ObecnieunBarolifie  AUCHUATUIMHBL:  «Bpiciiass ~ maTemMaTuka»,  «®Pu3uka»,
«TepmoiMHaMMKa U TeOPUSI aBUALIMOHHBIX JBUTATE/IEN».

[TpumepHbie BOMPOCHI BXOJHOTO KOHTPOJIS:

«BrICI1ast MaTeMaTUKa»

1. MaTeMaTuueCcKrii aHa/In3
2. VIHTerpanbHOe ucuucieHye
3. JlunetiHas anrebpa

«PuU3mnKa»

1. 3aKOHBI COXpaHeHUs1 B MeXaHUKe

2. IlepBoe Haya/i0 TepMOAUHAMUKHA

3. PeanbHble rasel. TBepzoe v KUKOe COCTOSAHUSA

«TepMOgHaMUKa U TeOPUSI aBUALIMOHHBIX [IBUTATeIein»

1. ITpuaIMI paboThl ¥ OCHOBHBIE TTapameTphl ['T/]

2. Opranmsaifust pabouero mpoijecca B Komrpeccopax I'T/]

3. Opranuzanys pabouero mpoijecca B Kamepax cropanusi ['T/] v B ra3oBbIX
Typbunax ['T/I

9.5 OnucaHue moka3aresjieli U KpUTepUeB OLIeHMBAHUSA KOMIIeTEHI[UH Ha
pa3/IMUHBIX 3Tanax ux opMupoBaHus, onucaHUe KA/l OlleHUBaHUS
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KomrmetreHumu [TokasaTenu Kpurepuu orieHUBaHus
OLl€HHBaHUA
(MHAUKATOPBI
JIOCTHKEHUS)
KOMIIeTeHINI
I sTan
3Haer:
- OCHOBHBIE (bU3MKOo-MexaHUuecKre
CBOWCTBA >XKUJKOCTH, UX W3MEHEHWe U B/IUSHHWE Ha
71 e 0COOEHHOCTM KOHCTPYKTHMBHOTO BBITIOJIHEHUS U
paboTOCTIOCOOHOCTD KUAKOCTHBIX crcteM BC;
OIIK-1 101 - OCHOBHbIE 3aKOHOMEPHOCTU PaBHOBECUS U
JIBWKEHUS] KUJKOCTU [/ TOHWMaHWsl TMPOL[eCCOB,
1771 TPOTEKAaIIIUX B KUJKOCTHBIX cuctemMax BC;
- MeTO/Ibl pacuéTa 3/IeMeHTOB aBUAL[MOHHbIX
AT o TUpaB/JIUUYeCKUX CUCTeM Ha MPOYHOCTb, KECTKOCTb
Y YCTOMYMBOCTb.

- TMPOLIECCHI, TPOMCXOJSLLE rpu
B3aMMO/IeICTBMM  BellleCTB B aBUALIMOHHBIX
U/ paB/INUYeCKUX CUCTEMAaX

Ywmeer:

- peliaTb TWUIIOBbIe 3aj/laud, CBS3aHHbIE C
ornpejie/IeHUeM PEeXXMMOB TedeHHs, OCHOBHBIX
rapamMeTpoB JKUJIKOCTH, XapaKTepPHUCTUK
TUJpaB/JIUUYeCKO CeTU W CUJIOBOTO BO3JeHCTBUS
JKUIKOCTH Ha OrPaHUUMBAlOILMe TTIOBEPXHOCTH;

- WCMO0JIb30BaThb 3aKOHbI paBHOBeECUS U
JIBIDKEHUS KUJKOCTU ISl OOBSACHEOHUS TeXHUUECKUX
pellieHnl, 3a/0’)KeHHbIX B >KUAKOCTHBIX CHCTeMax
BC.

IT sTan

YwMmeert:
- MPUMEHSITb MeTO/Ibl pacyéTa 3/1eMeHTOB
Al oy ABUALIMOHHLIX ~ TUAPABIMYECKMX  CHCTEM  Ha
OTIK-1 TPOYHOCTb, )KECTKOCTb U YCTOUYUBOCT.
AT ot - aHA/IM3UPOBATh ITPOLIECCHI, TIPOUCXO/ISIIIE
, MpyU  B3aUMOJIEMCTBUM BeLIeCTB B aBUALMOHHBIX
Bl onc T'UIpaBIAYEeCKUX CUCTEMAX.
L1

Bnageer:
- HdBBIKAMHK pelleHusT TUIIOBbIEe 3d4d4H,
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Komrmetenumu [TokasaTenu Kpurepuu orieHuBaHus
OLleHUBaHUs
(MHAUKATOPBI
JIOCTHKEHUS1)
KOMIEeTeHLUI

CBSI3aHHBIX C OIfpejleJieHWeM peXHMOB TeueHus,
OCHOBHBIX TlapaMeTpOB >KUJKOCTH, XapaKTepUCTUK
TUJpaB/JIUUYeCKO CeTU W CUJIOBOTO BO3JEHCTBUS
JKAJIKOCTU Ha OrpaHUYMBaroII[1ie TIOBepXHOCTH;

- HaBbIKaMU  MCIIO/b30BaHUSI  3aKOHOB
PABHOBECHS U ABMKEHUS JKUIKOCTH 11 00BICHEHUSI
TeXHUUEeCKUX PelleHrH, 3a/10)KeHHBIX B )KUKOCTHBIX
cucteMmax BC;

- (DU3HUKO-TeXHUUECKMMU OCHOBaMU pacyeTa
JKUJIKOCTHBIX CHCTEM.

- CriocoOHOCTBIO  BBLITIOJIHATH — aHAIU3
JKUJTKOCTHBIX CHUCTeM [I/I1 OLIeHKU UX TeXHUUYeCKOro
COCTOSTHUS Mpy  pellleHuH SKCIUTyaTallMOHHO-
TeXHOJIOTMUeCKUX 3aJay, BO3HUKAIOIIMX B Ipoljecce
obcmy>kuBaHus 1 peMoHTa BC;

[1Tkana orjeHUBaHUs P TTPOBEIEHUU TTPOMEXXYTOUHOM aTTeCTal[uu

«OmauyHo»BbICTaB/sieTcsT  obyuatoliemMycsi,  TOKa3aBllieMy  BCECTOPOHHUe,
CUCTeMaTH3UpOBaHHbIe, T/yDOKWe 3HaHUS 10 paccMaTpUBAaeMOW KOMIIETEHLIMU WU
yMeHUe yBepeHHO TPUMeHSITh MX Ha TpakTHKe TpH pelleHuH 3ajay, CBOOOJHOe U
NpaBWIbHOE 000CHOBaHWe TIPUHATHIX pellieHHi. OTBeYast Ha BOIIPOC, MOKET OBICTPO U
6e301mMO0UYHO TIPOWJITFOCTPUPOBATh OTBeT  COOCTBEHHbIMH  TIpUMEpaMHM.
OOyuaroiuiicsi caMOoCTOSITe/TbHO TIPaBUIBHO pelllaeT 3ajady, AaeT 000CHOBaHHYIO
OLIeHKYy UTOraM pelleHusl.

«Xopowo» BbICTaBJIsIeTCs OOydaroleMycsi, eCii OH TBepAO 3HaeT Marepuar,
IPaMOTHO U TIO CYIIIeCTBY H3/araeT ero, yMmeeT MPUMEHSITh MOyueHHble 3HaHUsl Ha
TpaKTHKe, HO JIOMyCKaeT B OTBeTe WX B pellleHuM 3a/laud HeKOTOpble HeTOYHOCTH,
XOpOLLO BaZieeT BCeM COZepKaHWeM, BUIUT B3aUMOCBSI3M, HO He BCerja JenaeT 3TO
camoCTosiTe/IbHO 6e3 oMol rpernofaBaTesis. OOyuaroluiics peliaeT 3afiauy BepHO,
HO MpH NTOMOLLY TIperno/jaBaTerisi.

«Y008/1emeopumeibHO»BbICTaB/ISIETCS oOyuarolemycs, TOKa3aBlIemMy
(parMeHTapHbI{, pa3pO3HEHHbIM XapakKTep 3HaHWM, HeJ0CTaTOYHO IIpaBU/IbHbIE
(dhopMy/TMpOBKK 0a30BbIX TMMOHSTHM, HapyIIeHHUs JIOTUUECKOMW TMOC/e/0BaTe/IbHOCTA B
W3/IO)KEHUM TIPOrPAMMHOrO MaTepuasia, HO TpU 3TOM OH Bja/ieeT OCHOBHBIMU
pa3zenaMu yueOHOM MporpamMMbl B paMKax 3a/laHHOM KOMITeTEHI[MH, He0OX0AUMbIMU
JJ1s1 AasibHelero 06y4yeHyst 1 MOXKeT TIPUMEHSTh TI0/TyueHHbIe 3HaHUS 110 00pa3ily B
CTaHAapTHOM cuTyaliuu. OTBeuaeT TObKO Ha KOHKPETHBIN BOMPOC, COeJUHSIeT 3HAHUS
Y3 pas3HbIX pa3fie/ioB Kypca TOJMbKO MNP HABOJALIMX BOIpOCAaxX MpernojaBarers.
CuTyal[MOHHas WM pacyecTHasl 3aZlauya pelleHa He TOJHOCTBIO, WX COZJEep>KaTcs
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He3HauWTe/IbHbIe OLIMOKU B pacyeTax.

«HeydoenemgopumenbHO» BBICTaB/seTCST 00yYaroleMycsi, KOTOPbIM He 3HaeT
OoJibIiel YaCTH OCHOBHOT'O COJiepKaHUsl yueOHOM MporpamMmbl AUCLIMTUIMHBI B paMKax
KOMIIeTeHIUM, JomycKaeT TpyObie ommbKkd B (HOPMY/IUPOBKAaX OCHOBHBIX TOHSITHIM
JUCLIUIVIMHBI U He YMeeT UCIO/b30BaTh MO/yYeHHble 3HaHUS TIPU PellieHUH THUTOBBIX
MpakTUUeCcKUX 3ajad. He packpbIThl I/yOWHA W TOJHOTA TIpU OTBeTax. 3ajaya He
pellieHa Jjaxke Mpy MOMOLLY MpernojaBaTe’is.

9.6 TunosBbie KOHTPOJ/IbHBbIE 3aJaHUA /I [IPOBe/IeHUs TeKyL[ero KOHTPOJIs
U MPOME)XYTOUHOM aTTeCcTaluu 10 UTOram 00yueHHs 1Mo JUCLUILIHHE

9.6.1 IIpumepHble KOHTPOJ/IbHbIE 3aJaHUf /ISl IPOBEeJeHUs TeKYyLero
KOHTPOJIfl yCIIeBaeMOCTH

IIpuMepHBIN NepedyeHb BOMPOCOB YCTHOIO OMpoca

1. Kak yuuTbhIBaeTcsi pacliMpeHrde >XUAKOCTU B OTKPBITBIX M 3aKPbIThIX

JKUIKOCTHBIX cuctemax BC?

YKakuTe OCHOBHbIE Ppa3/Muusi MeXKIy Tra3oM U JKUAKOCTbO? Kakumu

roKa3aTe/sIMU YUUThIBAETCS CKUMaeMOCTb JKUJIKOCTH?

C KakoU 11e/IbK0 BBEJIM TIOHSTHUE «H/ealbHOU» YKUJKOCTU?

Kak Hampas/ieHO TupoCcTaTUueCcKoe JaBjieHre?

UTo mokasbIBaeT 311opa rupoCTaTUYeCcKoro JaBjieHus?

OT Kakux (hakTOpOB 3aBUCUT TMPOCTaTUUYECKOe AaBleHUe KUJKOCTH?

B uem pa3HuLia MeXy LIeHTPOM MacC U LIeHTPOM [jaB/IeHuUs?

YeM OT/IMUAIOTCS peajibHOe U (PUKTHUBHOE Teso JaBaeHusi?

. B ueMm CyTb «TMpOCTaTAUECKOr0 MapajoKca»?

10 B yeMm pasnmuure MeXAy JlaMAHAaPHBIM U TypOY/IeHTHBIM PeXXHUMOM TeueHHsI
JKUAKOCTU? Ha uTo BvsgeT pexuM TeueHUus?

11.0T1 Kakux (haKTOpOB 3aBUCUT UnC/I0 PeitHoB/CA?

12. C kakoM 1ieJibl0 BBe/M TIOHSITWE TH/IpaB/idueckoro AuaMerpa? YeMm oH
OTJIMYAETCS OT FeOMEeTPUYECKOro AuaMmeTpa?

13.Mexay KakuMU BeJlMUMHAMM YCTaHAaB/IMBaeTCd CBS3b B ypaBHEHUAX
Hepa3pbIBHOCTU U bepHym?

14. B uem oT/inuvie MeXAy JIMHEMHBIM U MECTHBIM COTpOTHBAeHHWeM? 110 Kakum
(dhopmysiaM UX pacCUMTHIBAIOT?

15. 1151 KaKuX 1jeiel MO>XKHO MCI0JIb30BaTh ypaBHeHUe bepHyn?

16.YTt0 Takoe xapakTepuCTUKa CeTH, JJjiI Yero OHa WCIO0JIb3yeTCs U Kak
onpezessieTcs Mpy pasIMuHOM COeJMHeHUH Y4YaCTKOB?

17. sl ueTo BBITOTHSIOT JTAOMPHUHTHBIE KAHABKH B )KUIAKOCTHBIX CHCTEMax?

18. B ueM cyTh siB/IeHHsI 00/IMTEPALIVY IIIeJIeMH KaK ero CaelyeT YUUThIBaTh TIPU
9KCITyaTali U PEMOHTE XUAKOCTHBIX CUCTEM?

19. [lna yero MCnosib3yrOT MEPBYO U BTOPYHO BOJONPOBOJAHBbIE (DOPMYJIBI, U B
yeM MeXXay HAMU pasiduue?

N

© PN U AW
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20. Yro Takoe pacxofHas XapaKTepUCTHKa TpyOompoBoja ¥ B ueM ee
TIPeMMYIIeCTBO B C/Iyuyae MCIO/b30BaHMsI TIPY pacyeTe TPyOOIPOBOIOB?

21.B ueM CyLIHOCTb KaBUTALMU? Kakve TMPUUUHBI ee TIOSIBJIeHUSU KaK OHa
B/IMsIeT Ha BLICOTHOCTh U PAOOTY KOMITOHEHTOB YKUIKOCTHOM CUCTEMBbI?

22. UYewm BbI3BaH THpaBmuueckuii yaap? Kakoii ruspoygap Haubosiee OmacHbIi?
Kakue mocneficTBUsI OH BbI3bIBaeT, U KakKue CrOCOObI WCMOJb3YIOTCS [JIs
60pb0OBI C HUM?

23.0T kakux (haKTOpPOB 3aBUCUT pPacxo/] KUAKOCTU depe3 Majble U Oosbliivie
OTBepCTHUs?

24.]1n KaKuX 1iefled MCIo/b3yT Hacaaku? Buabl Hacasok U (hopMynbl AJst
orpejieJieHHs pacxo/ia yepe3 HUX.

Tembl f0K/1a10B

BHelHue cuibl, JeWCTBYIOLIME B HEMOIBXKHOU >KUIKOCTH.
['mapocTaTUuecKoe JjaBieHre U ero CBOMCTBa.
OCHOBHOM 3aKOH TMIPOCTaTUUECKOTO [JaB/IeHUS.
ITpubopsI 7151 ©3MepeHus JaBIeHMsI.
3akoH Ilackasist 1 ero uCmnoJ/ib30BaHue B TeXHUKE.
[ToBeneHue >kuakocTu B 6akax BC Ha pa3/MMuHbIX 3Tarax roJjeTa.
BiusiHie WHEpIMOHHOTO [aBJeHWs Ha CBOMCTBA J>XUAKOCTM M pabdoTy
HACOCOB.

JTaHHBIM TTepeueHb MOYKeT OBITh JJOTIOJIHEH B XO/Ie TIPOBeIeHUs 3aHSATHH.

B  COOTBeTCTBMM C TIUIAaHOM TPAaKTHUYECKUX  3aHATUN  oOydJaroruiics
MOArOoTaBIMBaeT  JOK/aj IO TIpejjlaraeMoll Teme C TMpe3eHTalueii B ¢dopmare
PowerPoint.

Nk wWN

Tunosbie PACUYE€THDBIC 3d/Jd4YH /I ITPOBEJCHUA TEKYIIEro KOHTPO/iA

3azaua 1
TorymuBHBIE Oaky camoJieTa, 06beMom 10 00071, 3ampaBU/IM MMOTHOCTBIO HOUBLIO
npu Temriepatype 10 °C’. Ckonabko TormBa OyzeT cOpolleHO uepe3 JpeHa)KHbIe
TPyOONPOBO/bI, €CMM TeMriepaTypa Hapy)KHOTO Bo3/yxa yBequuunack go 30 C
.TemriepatypHbiii K03¢duiueHT 00BeMHOr0 paciIMpeHrsi TOIUIMBA COCTaB/sieT B
cpegHeM 8-10*1/K.
Kak yzaetcs n3bexarthb 1MofA00HbBIX sIBIeHU TIPY dKCIiTyaTaiuu BC?

3amaua 2
Ornpesemute ycuive RBoO/b ILITOKA 2 CWIOBOIO LWIWH/APA, €CIU JaBjleHue
Mac/ia B TIOPIIIHeBOM 1osocTy P; = 21 Mlla, a faBieHre Mac/a B LIITOKOBOM MOJIOCTUPD,
= 200 kIla. Cuna TpeHus B ymuioTHeHUsX 3 U 4 cocrasiaseT 0,5 % ot cunbl R.
HuawmeTtp nopuHg 1 paBeH D= 100 mM, a WITOKa d— B /iBa pa3a MeHbLLIe.
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J17151 BBITTyCKa BOZbI M3 OTKPLITOrO0 0aka y ero fHa B TpyOONpOBO/e yCTaHOB/IEH
TIOBOPOTHBIN KiianaH, AuaMmetpoM 1 M. I'my6uHa Bogpl A0 ocu KjamaHa 10 m.
Omnpenenutb MOMEHT, KOTOPbIN TpeOyeTCst TPU/IOXKUTD K KJlariaHy /il ero OTKPBITHS,
€CJIM He YUMThIBATh CUJIbI TPEHUS U YTOJT HaK/IOHa KiamnaHa. Kakyro gopmy 6yet
VMeTh 31TI0pa JaB/ieHus XXKUJKOCTH Ha K/iaraH?
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3amauva 4
Kakoii fo/bkHa OBITh CH/la 3aTsDKKW TPY>KHMHBI 3 PeAyKI[MOHHOTO KijaraHa 1

MacC/IOCHCTEMBI C JUaMeTpaMH CTajabHOro Imapuka D = 2,5 ¢cm u cefya d= 2 cM, 4TOObI

OH OTKDBUICA TIDU MdHOMETPHUYECKOM OdBJIEHUHU MaC/ld B HaHOpHOﬁ JquHUn P, = 2,5

Kre

kl'c
ol MaHomeTprueCcKkoM JaB/leHUU Macja B JMHUM civBa P, = 0,1 ol Macca

o Ke
mapuka c rpy>kuHou pasHa 100 r. [TnotHocts Macia 900 R
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PacueTHasi cxema C TeJlaMy JlaB/ieHuUsI OT fielcTtBus P,, P, 1 cymMMapHOTO [JeiCTBUsS

3aziaya 5
OmnpefeniTs, TIPU KaKoO# TemriepaTypbl OeH3WHa B TpyOOIIpoBozie aAuaMmeTpoM 1

CM TIpOM30ii/leT CMeHa peXKMMa, ecd pacxof, OeH3uHa npu Temnepatype 15 C 1,7
J/MWH, a KUHEMaTU4YeCKUH KO3(P(ULMEHT BSI3KOCTU MEHSIETCS M0 TMHEMHOMY 3aKOHY
unpu t=40 °C pased 6-10 °cm’/c,ampu t=-40 °C paBen 2 cCm.

3azauva 6
TpyOKka MOnMHOrO /aB/ieHUs TIOMelljeHa B TIOTOK >KUAKOCTU, ABWKYIIUNCS B
OTKDPBITOM KaHasie. JKUJKOCTb MofHsmack B Tpyoke Ha BbicOTyAh= 0,4 M. Ha Kakyro
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BBICOTY TIOJHUMETCSI JXUAKOCTb B TpPyOKe, eCld CKOPOCTb [BWKEHHUs >KUAKOCTU
YBeJIMUUTCSA B /iBa pas3a?

L ITTET

— — ——
—

Sl i i o o o Pt e o

3amaua 7

B cucteme 1jeHTpa/SM30BaHHOM 3alipaBKH CAMOJIETOB TOTUIMBO W3 T0/I3€MHOTO
pesepByapa 3abHpaeTCIHaCOCOM U TofaeTcs B 6aku camosieta B Komuectse 110 u° 3a
45MUH.

TpebOyeTtcst orpeenMTh abCOMIOTHOE JaBjieHUWe TOIUIMBA Iepesi HACOCOM, eC/d
JWaMeTp BcachiBaroijero TpyooripoBoga  coctaBisger 400 mm, amuHa - 30 M. Ha
TPyOOITPOBO/Ie YCTAaHOB/IEHA 3a/IBWKKA 2 C KOI(PGHHUIIMEHTOM MECTHOTO COTTPOTHBIIEHHUS
$,=0.2, umeercs opwH TmoBopoT Ha 90 rpamycoB c  ¢,=0.3, u ycTraHOB/eHa
¢dunbTpytoiljasi cetka 1 u o0OpaTHBIE KiamaH Ha BXofe B TpyOorpoBop C
K03(hGUIMEHTOM MEeCTHOTO COIPOTUBJIEHWsST BXOAHOTO ydacTKa TpyOwl ¢,=8. Och
Hacoca 3 pacIioyio’keHa BhIllie YPOBHS TOTI/IMBA B MO/I3¢MHOM pe3epByape Ha BeTMUHHY
h = 4 M. YpoBeHb TOI/IMBA B pe3epByape MO>XXHO CUMTaTh HeM3MeHHbIM. ATMocChepHoe
naBnenneP,=¢760 MM pT.CT.
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CKOJIbKO MeXaHHuUeCKoi sHepruu Oyzmer y 1 m® Tormea mepes Hacocom?Kakoit
BaKyyM /IO/DKeH C03/laBaThCsl HACOCOM BO BCachiBarolljeM natrpyoke?

3ajava 8
Bopga u3 kotenbHOU, B KosiuectBe Q = 500 11/C, BBIXOAUT B TOUYKEA MO TpeM
TpyOOIIPOBOZIaM, a 3areM, TIOC/Ie CJUSHUS B TOUKe B, BO3BpaIllaeTcs B KOTEJIbHYO 110
obpaTrHOMY TPyOOTIPOBOY.
TpeOyeTcss orpefe/uTs pacrpefie/ieHde pacXofioB (o KaXKAOW  JTUHUU
TpPyOOITPOBOZIa U TIOTEepI0 Haropa Ha ydacTtke A-B. XapaKTepuUCTUKU KaXKIOW JIMHUU
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TIpYBe/IeHbl Ha PUCYHKe U B Tabsuile. 3aiauy peliaTh C UCIOb30BAHUEM PACXOHbBIX
XapaKTePUCTUK TPyOOmpoRBoa.

e300 2
g—-—ﬂﬁ ?eﬁi-l:- \ ._

d, =250rm (zr.?ﬂﬂy

gy —n

Q:? = 400mm (;‘-'&?ﬂﬁ

3yauenns seanuud C, A, @, K n 8* pas kpyrasix Tpy6, MOACUMTAHHBIK MO MOJHOMA
dopmysne akap, H. H. Tasaosckoro npu n = 0,012

d, u C A a K, m® cex b
|

44,79 0,0391 0,00323 0,00087 103400
0,073 a745 | 0,0349 0,00288 00287 | 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 9.11
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 9,397 0,174
0,450 61,35 0,0209 0,00172 4,250 | 00932
0,500 62,28 0,0202 0,00167 4,324 0,0532
0.600 63.91 0,0192 000159 | 6,999 0,0204

3ajava 9

B 6ake, pa3meneHHOM I1eperopofikoii Ha JiBa OTCeKa, HaXOJUTCS KEepOCHH C
wioTHOCTBI0 800 Kr/ m°. B mepBblii 0TCceK Gaka IMOCTOSHHO TMOCTYMaeT KepPOCHH B
KosmmuectBe 4 ji/cek. B meperopogke W B AHe 0Oaka BBITIOJIHEHbI  OAMHAKOBBIE
oTBepcTUsi auameTpoM2 cMm. K oTBepCTUsiM Ha MPUCOEAUHEHBI IBa HacaJKa AJMHON
Mo 55 MM — OfIMH UWIWHAPUYECKWH HacaJoK 3, IPyrod KOHUYECKU PaCXOASANCS
HacaJjoKk 2 ¢ yriaoM KOHycHocTu6’ u kKosdduimentom pacxoga 0,45. OTBepcTue B
reperoposke 1 MOXXHO CUMTaTh Ma/biIM OTBEPCTHEM B TOHKOH cTeHKe. TpeOyercs
onpeie/ITh PaCXOf, )KUJKOCTU uepe3 KaXKbI Haca oK.

[Tpu pelieHnM 3aiaun 0bpaTUTe BHUMaHHe, uTo KO3 UIIMeHThI pacxoza

TIPUBOASTCS /ISl BBIXOJHBIX ceueHui HacafoK. OOBsiICHUTe, TIOUeMY YPOBHHU
JKUIKOCTEH B OTCeKax OyyT pa3HBbIMHU.
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3agava 10
[To Tpy6ompoBogy gmuHoii 10 M u auametrpoM 100 MM [BUMXKETCSI TOIUIMBO.
OrnpefieUTh TOTEPU [laB/IeHUs, eCiM pacxof, »kuakoctu 50 n/c., Ko3phuimeHT
ryzipaBIueckoro Tpenus pased 0,03, aoTHOCTH TormBa - 800 Kr/m’.

3amaua 11

OrnpefieUTe BeJIMUMHY yAAPHOTO [JAB/AEHUS JKUAKOCTH, [JBWKYLIEHUCS B
TPyOOIIPOBOZIe CO CKOPOCTh 5 M/C, ecu TPyOOMpoBo/ AJMHOW 1 KM U JuUaMeTpOM
100 MM TiepeKphIIn 3aABHXKKOM 3a 1,2 c. TII0THOCTE XuAKOCTH - 880 Kr/m°, MOAY/Ib
yIPYTrOCTH >KUAKOCTH — 1250 MITa. TonmuHa creHOK TpyOoIipoBoga - 3 MM, MOAY/Ib
YIIPyroCcTH MarepHraja Tpybomnposoa 2-10° MITa.

KakuM J0/DKHO ObITh BpeMsl 3aKPBITHSI 3a/IBVKKU, UTOOBI YMEHBIINTh BEJTHUUHY
YJapHOT0 aB/IeHUA?

Tunosbie CUTydallMOHHbIE 3a/1a4M JJIf MPOBEeJEC€HUA TEKYIIEro KOHTPOJIA

3agaua 1

s noBopora Jiorniatok B [T vcmonb3yroTcs TUAPOABUraTed, B KOTOPBIX
yCWwIusg [JI1 TlepeMeleHusl IOpPLUHS T'MAPOLW/IMHAPOB CO3ZJAK0TCS B pe3yJibTare
JlaB/IeHUsT JKUAKOCTM Ha TopiieHb. B KkauecTBe pabouei >KUAKOCTH TIPU 3TOM
VICII0J/Ib3yeTCs TOI/IUBO.

TpebyeTcst omnpefenuTh W3MeHeHWe  [laBleHHsT B LWIMHADe OT Harpesa
JKUJKOCTH, €C/d TemrepaTypa OKpyXKawlled cpefsl yBenuuunack Ha 30 C
TemmnepatypHbIii K03(hGUIEeHT 00beMHOT0 PaCLIUPeHUsT XXUJKOCTA paBeH Bix=8
x10™* 1/K , CTajAbHBIX CTEHOK TuMapouumuHzpa -  B.= 36 x107° 1/K. Moxy/b
ynpyroctu xxuakoctu E,. = 1250 MITa. LlunuHap cuntath abCOMOTHO repMeTHYHBIM.
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OT Kakux (hakTOpOB 3aBUCUT BeJIMUMHA W3MeHeHUsl IaB/ieHUs B LIWIUH/Ipe?

Kakune wu3MeHeHHSI HeOOXOAWMO BHECTH B KOHCTPYKLIMIO I[WIMHAPA, YTOOBI
JaBJieHWe B HeM TIpU HarpeBe He M3MeHSI0Ch?O00CHYWTe TpefjiaraeMoe pelleHue
pacuetTamMu Il LWIWMHApPA, WMEOIero CcJeAyolye BHyTpeHHUepa3Mephl [10
Harpesa:fuameTp- 5 CM, a AjimHa — 10 cm.

3azauya 2

Orpefie/IiTh MHEPLMOHHOE /[IaBjeHHe TOIUIMBA C IUIOTHOCTHI0 800 Kr/m’B
TpyOOmpoBozie AMuHOW (BAOJIb TIPOJIO/IbHOM ocu camonieta) 10 M, eciu cpefHee
YCKOpeHHe camojieTa Ipu pasbere 1o T0I0ce paBHO 2M/c’, ¥ HAIPaB/IeHUS JABIKEHUS
TOIJIMBA U CaMOJieTa COBIa/atoT.

Kakoe BiMsiHMEe OHO  MOJKET OKa3aTh Ha pabOTYTOIUIMBHBIXHAaCOCOB U
TUIPOMEeXaHUUeCKOW CUCTeMBbI pery/MpoBaHus ABuraTeneii?Kakue eiicTBUs B CBS3U
C TUM HeoOXOJHUMO BBITIOJTHUTE B C/Iy4yae HapyIlleHus paboToCIIOCOOHOCTH CHCTEMBI
peryjamupoBaHus?

3azaua 3
TonvBHBIA QUIBTP, UMeOLIMKA (opMy LUIUHApa ¢ guametpoM 10 cM, 3aKpbIT
CBepXy KPBILIKOM B BUjle monaycdepsl, Kpensilehcsi C MOMOIbI0 BOCBMU 0O0JITOB K
Kopriycy ¢wibtpa. OmnpefenuTb CUMy paspbiBa, [eUCTBYHOIIYyH0 Ha OO0AT, ecau

kl'c
MaHOMeTpuueckoe AasyeHue Torivea 50 PR I[1noTHOCTE TormBa 800 Kr/m’.

Kak B 3KCrulyaTaly YUuWTBIBAaeTCSl [JeWCTBHE CWJIbl [|aB/ieHUsl TOIIMBA Ha
KPBIIKY (hUbTpa A1 0becrieueHs ero TePMeTUYHOCTU?

RN

48 I
{
|

PacueTHast cxema: 1-maHoMeTp;2-Teso faBeHusi; [1-I1-mbe3oMeTpruyeckast MI0CKOCTb
3agaua 4

OmnpesieUTh MeCTHble TIOT€PU [aBleHUSI Ha (UIbTPe, YCTAaHOBJIEHHOM B

TpyOOIIpOBO/e, ec/iu pacxof KuakKoctu 1 i/c, mokasanus maHometpoB P= 0,1 MIla u

P,= 0,25 MIla, puametp TpybompoBogoB d,;=5 MM , d,= 10 mm. KuHeMaThueckuii
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KOG OUIMEHT BA3KOCTH KuUAKoCTH paBeH 0,4 cm’/c, mmoTHOCTE — 1000 Kr/m’.
[ToTepsiMu Ha TPeHUS TI0 [/THe TpeHebpeus.
Az

2
T
7\

Puarsrp

a2z

Kak OyayT M3MeHSTbCs TOKa3aHWs MaHoMeTpa P, mpu 3arpsi3HeHUM (QUIbTpa,
ecd [uaMeTpbl TPyOorpoBofoB OyayT ofuHakoBblie? OOOCHYylTe CBOM OTBeT,
WCTIOb3ysi ypaBHeHHe bepHy/um. Kak 3TO OTpasuTcsi Ha CBOWMCTBAxX >KUJKOCTH U
JlaJIbHeHIIIed SKCITyaTaliy JaHHOM XKUJKOCTHOH CUCTeMBbI?

3agada 5
B cucrteme 1jeHTpa/W30BaHHOM 3alpaBKM CaMOJIETOB TOIUIMBO U3 PaCXO/HbIX

0akoB HacocaMd TIOZl@eTCsl TI0 TIO/3eMHBIM TPyOOMpoBOJaM K THAPAHTHBIM
KOJIOHKAaM, yCTaHOBJIEHHbIM y MeCT CTOSIHKM camoJjieta. [Ipy 3ampaBKe K KaKAou
KOJIOHKe T0/ICOeMHSIeTCSl 3alpaBOUHbIA arperar, uyepe3 KOTOPbIM TPOU3BOJUTCS
rnojilaya ToruiMBa B 6aku camoseta. TpebyeTcsi onpe/ie/iiTh, Kakoe JiaBjieHre MOKaKeT
yCTaHOB/IEHHBIH 38 HACOCOM MaHOMETP, eC/iv B 0aku camosieTa 3ampasjsercs 110 m°
TOIUIMBA 3a BpeMs 45MUH? Pa3HOCTH reofie3auyeckMx OTMETOK 7Z MeXJy YpPOBHeM
TOIJIMBA B 0akaX M OChbIO Hacoca cocTaBisgeT 23 M, a moreps Harmopa Ah..,  Ha
yuacTKe THApaHTHasi KOJIOHKa — 3alpaBOYHBIN arperar — TOTUIMBHBIN 0ak paBHa 111 M
Kep. CT.

YyacTok TpyOOITpoBo/ia a-8, AJTUHOM 3 KM, MMeeT BHYTPeHHHUM AuaMeTp 259 MM,
a yuactok é—c, gnuHou 40 M, - auametp 205 mMm. KuHemaTnueckuii Ko3@uijueHT
2

-6 M
BA3KOCTH TOIUIMBA paBeH 1,3 -10 67 , TUIOTHOCTB TorIvBa - 800 Kr/m” .

aBneHvie Haj, cBOOOAHOM MOBEPXHOCTHIO TOTI/IMBA B Oake paBHO aTMOC(epHOMY
JlaBJIEHUIO.
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Piic.I. Cxeua yuacIHa HeHTpanu3ssauHoil 3amMpaBKY CAMOJETIB TOMIUBOM:

I - pacxozani 68x; 2.~ HEHTpoCexHHi HACUC; 3 — 3aLBUEAD; 4 = OUILTP-CenapaTop;
5 - uanTp; 6 — nGDATUH{ KnanaH; 7 - TUAPAHTEAS KOIDHHA; B a= aanuaaouumd
: arperarts . 9 = WaHoMemp & - ;

YKakuTe, OT KakuxX (DaKTOPOB 3aBUCUT JaBjieHWe 3a Hacocom?CKOIbKO
MeXaHWUUeCKOW OSHeprud  [JO/DKeH WMeThb 1 Mm° TOIUIMBA B TOYKe d, YTOOBI
TIepeMeCcTUTLCS 13 Hee B 0ak camosiera? Ha 4To yka3biBaeT POCT MaHOMETPHUUECKOTO
JlaB/IeHus B TIPOLieCcce 3arpaBKy camoseTa?

3agaua 6

TpebyeTcst orpesie/UTh, Ha KaKyl0 BBICOTY H MOXXHO 3)KEKTOPOM TIOJHSITH BOJY
u3 0aka, ec/ii B 3)KEKTOP MOCTYyTaeT Bojia Moc/e Hacoca c AapyieHueM P = 0,21 MIla
B KonmuuecTtBe 35 n/cek. Pa3mepsl akekTtopa: D = 100 mMm, d = 50 mm. [ToTepsimu
JHEPruyd B 93)KEKTOpe MO)KHO TipeHeOpeub, Ko3dduiment Kopuonvca TpPUHATH

paBHbIM 1,1, moTHOCTE Bogbl 1000 Kr/m’.

YTo HY)KHO CjleflaTh, UTOOBI YBETMUUTH BBICOTY TIOJbeMa >KUJAKOCTH M3 0aka,
UCTIONB3ysl 3TOT >Xe MKekTop? Kakoe BMsHUME Ha BeJIMUMHY BaKyyMa OKa3bIBaeT
MUHMMAa/IbHOE CEeUeHHe IKEKTOpa, M ToueMy B 3SKCIUTyaTalud HeoOXOoAuMO
obecreurBaTh €ro YUCTOTY?
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3agauva 7

Bozma c Ttemmneparypoii 20 °C mogHumaercs u3 06aka 1o TPyOOIpOBOAYy C
MOMOLLIBK TopiiHg  auaMeTrpoM 200 MM, [ABWKYLLUMMCS paBHOMEDHO BBepX.
BHyTpeHHu#t guametp TpyOorpoBoga 40 MM, ero anuHa 10 M, Ko3ddurmeHT TpeHus
A=0,03, ko3¢ duLMeHTb MeCTHBIX COMPOTUBIeHUH &: Ha BXoje - 0,5, Ha MOBOpOTax —
0,4, Ha BBIXOZE -1.

ATmocdepHoe JaBneHUe B 6ake HaZl BOZOM U Haj TiopiiiHeM paBHO 0,1 MITa.
Becowm MopiiiHs ¥ ero TpeHWeM IpH pellieHnd 3a/jJauvl MOXKHO TipeHeOpeub. [1/10THOCTH
BoZbI paBHa 1000 kr/m3. Kosdhduiment Kopronuca B ypaBHeHuu bepHy i MOXXHO
TIPUHATH paBHbIM 1,1.

fe

|
|
N
=
IE
| =l
by

TpebyeTcst onpeiesUTh:

- C KaKOU CKOPOCTBIO [IOJ/KEH MOAHUMAThCS BBEPX TMOPILIEeHb, eC/U NPU MOAbemMe
BOJbI Ha BbICOTy h =2 M cuna P, moTpebHasi AJid TiepeMelijeHHs] TIOPIITHS BBEPX,
coctasnsieT 200 KI'c;

- 710 KaKOM BBICOTBI h MOYKHO TIOZIHUMATh TIOpIlieHb, 6e3 HapyIleHUs CTUIOITHOCTH
BOZIbI B I[UIMH/pPE, C TaKOW >Xe PaBHOMEPHOM CKOPOCThIO TMOAbEMa, eC/id [laB/ieHUe
HachbIleHus npu Temreparype Bogsl 20°C cocrasisieT 2,34 Kl1a;

- Kakas cwia Pro/mkHa OBbITh TIpWIO)KeHa K TIOPIIHIO B MOMEHT HACTYTUIeHUs
KaBUTAaLUY;

- 00bsICHUTE, TIOUEMY TIOPIlIeHb He MOXKeT TIOHATh KUAKOCTh Ha BLICOTY Ooibliie

h , v KaK 3T0 B/MsieT Ha BbICOTHOCTb »KUJJKOCTHOU CUCTEMBbI?

3agada 8
[TocTpouTh 5MHOPYy THUAPOCTaTUYECKOTO [aB/IEHUS] >KUAKOCTHM Ha 3aJaHHbIN
y4acCTOK TIOBEPXHOCTH COCY/[a.

A. Ij\(f
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3agada 9
YeTblpe coCyJa C OJWHAKOBOW IUIOWIAABK0 [HA 3arO/jHeHbl OJWHAKOBOU
JKUAKOCTBIO C PAaBHOU ITyOMHOMN. YKaKUTe, B KaKUX COCy/1ax OyJeT camasi MajieHbKasl,
camasi 6osIbITiasi ¥ OZMHAKOBAs CUJIa TUAPOCTATUUECKOTO /IaB/IeHUS >KUJKOCTH Ha JIHO?

1 2 3 4
| 1 ; O :I
3amava 10
HalitTi cwly nprkaTHsi TOPMO3HBIX KOMOAOK 3 K OapabaHy 4, ecnw guameTp
TMOPIIHS TOPMO3HOTO LUAMHApPa 1 B 3 pa3a MeHblle AuamMeTpa IMOPIIHS KOJIeCHOTO

UUAuHApa 2 U paBeH 15 MM, a JelicTByroillasgs Ha Hero cuiaP; oT meganu TopmMosa
200 H.

IIpuMepHbIN BapHAHT KOHTPOJILHOH PadoThI

Pa6orta Nel
3agaua 1

IIBa TOpPH30HTANBHBIX TPyOOINpOBOAaAu B cozmepkaT COOTBETCTBEHHO MacCjo
110THOCTELEO 900 Kr/m° 1 BoAy mmoTtHOCThI0 1000 Kr/m®.Onpeeurs AaBieHre Ha OCH
TpyOOIipoBoZia B, eciu rupocTaTiuecKoe JaBjieHre Ha OCH TpyOorpoBoia A paBHO
0,12 MIIa. Iloka3anus pTyTHOro AuddepeHHaTbHOTO0 MaHOMeTpa, YCTaHOB/IEHHOTO
Mexay TpyborpoBogamu, crexytomwme:h, = 0,35 m, h,, = 0,46 m,h, =1,05 wm.
[TnoTtHOCTD pTyTH 13600 KI/M’.
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3agauva 2
Ornpefienute cuily JasiieHUsIP  kKepocuHa Ha LWIWHAPUYECKYH) CTeHKY
3aKpBITOTO pe3epByapa C W30bITOYHBIM [laB/ieHWEM U YTrOojl HaK/JOHAa K TOPU30HTY
JIMHUW [eVCTBUS 3TOW Cubla. PafiiyC HUIMHAPUYECKON CTEHKU 2 M, IIMPUHA CTEHKU
3 M, BBICOTa ypOBHSI BOJbI B Mbe30MeTpe, yCTAaHOBJEHHOM Ha BEPXHEW KPBbIIIKe
pesepByapa h =1m. IlmoTHOCTh TOrIMBA - 800 Kr/m’,

3agauva 3
OmnpenenuTh JaBleHWEe TOIUIMBA B THUAPOLWIMHApPe Ha raybuHe Hmpu
C/IeAYIONIMX TIOKA3aHUAX PTYTHOro mMaHometpa: h,, = 0,7 M, a = 0,2 M.IlI0THOCTh
Torutiea - 800 Kr/m’, MIOTHOCTL PTyTH - 13 600 Kr/m°, atTMochepHoe gaenenue - 0,1
MI]Ia.
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3agaua 4
["opur3oHTa/bHAs 1[MUCTepHA JUaMeTPOM 3M U J/IMHOM 8M MOJIHOCTBIO 3arloJTHeHa

KepocuHOM. HallTv rOpHU30HTaIbHYIO COCTABJSIIOLIYIO P, CHIIbI 1aBieHUs] KepPOCHHA Ha
MOJIOBUHY BHYTPEHHEN KPUBOJIMHEMHOM TTIOBEPXHOCTH LIUCTEPHBI, @ TAKXKe CUTY
PriosiHOTO ZlaB/eHust XKUAKOCTU Ha 3Ty MOBEPXHOCTDb U ee HaripaB/ieHue K TOPU30HTY,

eC/IM JIaB/IeHKe Ha MIOBePXHOCTH KePOCHHA paBHO aTMochepHoMy.I1/I0THOCTE TOI/IMBa
- 800 kr/m>.

CeocBogHaA NOBEPXHOCTE A

Pabora Ne2

3agaua 1
TpyOoripoBoz, guameTpoM D pa3BeTB/sieTCs Ha /iBa TPyOOIIPOBOJa C AWMaMeTPOM

d, u d,. OnipeenuTh [uameTp d, TpPyOOIpPOBO/A 2, eC/Ti U3BeCTHRI fuameTp D u d, | a
TaK)Xe W3BECTHO, UTO II0CJIe PAa3BeTB/IEHUS CKOPOCTb JKUAKOCTH B TIEPBOM
TpyOOTIPOBO/Ie YBeIMUM/Iach B [iBa pasa, a BO BTOPOM YMeHbIIW/IACh B /IBa pasa.
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3azmauva 2
Pacxogomep Bentypu c auametrpamu D =200 Mm u d=80 MM ycTaHOBJ/iIeH B

TPyOOIIPOBO/Zie, TI0 KOTOPOMY [BWKETCS HfeasbHasi (HeBsA3Kasi) KUAKOCTb - BOZA C
IIOTHOCTRIO 1T/m°. OmpesieIuTh pacxo/ BOALI, eC/IM MoKasaHue JudQepeHIalTbLHOro
MaHOMeTpa, 3aroJHEHHOr0 PTYThbIO0 U BOAOU, paBHOh = 250 mm. I[110THOCTE pPTYyTH -
13 600 kr/m’.

3amauva 3
Onpenenmdre MaHOMeTpPUUYECKOe [laB/ieHMe B CeuyeHurd 1-1 TOpU30HTA/IbHO

PacrooXeHHOT0 COTJIaruipOMOHUTOpa, HeoOXo[umMoe il TIOMyueHHss CKOPOCTH
BO/Ibl B BBIXOJJHOM CeueHuu 2-2 paBHOM 25 M/C, eC/M CKOPOCTb BOABI B ceueHnn 1-1
paBHa 2,5 wm/c. TloTepssMyd 3HEPTUH MeXAYy CeueHUs MM MOXKHO TipeHeOpeub. Bo
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CKOJIbKO pa3 AuaMeTp BBLIXOJHOTO CeueHHs COMia THUAPOMOHUTOpa [0/DKeH
MeHbIIle BXOJHOTO AuamMmeTpa?

OBbITh

3agava 4
Bopa 13 BojioHanopHoM OalliHy MofaeTcs K 3aBoAly 1o TpybonpoBoay AauHOW L =
3,5 kM. ['eofie3nueckrie OTMETKY 3eM/IM Z B MeCTe YCTaHOBKW BOZOHATIOPHOW OalliHy 1
3aBO/la M3BECTHHI (IMOKa3aHbl HA PUCYHKe). PaccTosiHWe OT 3eMJ/IM /10 YPOBHS BOJBI B
GarHe H = 17 m.
Kakoit 1o/mkeH ObITh uaMeTp TPyOOIIpoBo/ia, YTOOBI TIPY MOTPEOHOM Hariope BOZbI
y 3aBozia H., = 25 m obecmeunBancst pacxon Bogsl 80 j1/c?

XapakTeprCTUKHY UCT0/b3yeMoro TpyborpoBo/a nprBe/ieHbl B Tab/uile.

Fuauenns seanunn C, A, a, K n 6* nas kpyrabix Tpy0, MOACYUTAHHBIXK MO MOJHOMA
dopmyse akan. H. H. Maenosckoro npu 7 = 0,012

d, s Cc A a K, m*icex b

|
0,050 44,79 0,0391 0,00323 0,00087 [10340,0
0.075 4745 | 00349 0.00288 00287 | 12140
0,100 49,46 00321 000265 0,0614 265.0
0,125 51,07 00301 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 0,692 211
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 4,959 0,0932
0,500 62,28 0,0202 0,00167 4,324 00532
0,600 6391 0,0192 0,00159 6.999 0,0204
0,700 65,32 0,0184 0.00152 10,517 0.00904 35
0,800 66,58 00177 0.00146 14,965 0,00495
0.900 67,70 00171 0,00141 90,430 0,00239
1,000 68.72 0,0166 0,00137 26,485 0,00137



3aziauy pelaTh C UCIO/Ib30BaHHUEM PacXO0/JHOW XapaKTepUCTUKU TpPyOompoBoza.

9.6.2 KoHTpo/iIbHBIE BONPOCHI MPOMEXYTOYHOH aTTeCTALMH 10 UTOraM OCBOEHMS
AUCIUTLTAHBI
1. TI1OTHOCTE U y/ie/ibHBIN BeC KarejabHOU XUJKOCTH

TemriepaTypHOe paclIMpeHue XUJKOCTH

C>XKrMaeMOCTb XKHUAKOCTH

PacTBOpUMOCTD ra30oB B KUJKOCTH

Bs3kocTb xuakocti. KoadduieHTs! BI3KOCTU

WpaeanbHasi »KUJKOCTb U YC/IOBHSI PABHOBECHOTO COCTOSIHUSL )KUJKOCTH
CuWibl, IeUCTBYIOLLIYE B HETTOABIKHOM XXUAKOCTUA. Cuia THIpOCTaTUYeCKOro
JlaBJIEHUST

8. I'mapocTaTruueckoe JjaB/ieHUe U ero CBOMCTBa.

9. OcHOBHOe ypaBHeHHe r'MIPOCTaTUKU

10.TTpubopsI A1 U3MepeHUs /1aB/IeHUs

11.CBo6o/iHasi MOBEPXHOCTD, TJIOCKOCTh CPaBHEHUS U Mbe30MeTpuuecKast

N ks wWwN

IJIOCKOCTb, FeOMeTpruYecKasi Ulibe3oMeTpuiecKas BbICOTa,
Mbe30MEeTPUYECKUH HAop U ero SHepreTUYeCcKui CMbICI.

12. 3akoH Ilackass v ero npakTuueckoe rpuMeHeHre

13.3mtopa ruApoCTaTUUeCcKoro JaBaieHust

14.Cuna faBieHys )XUAKOCTU Ha TVIOCKYHO CTEHKY

15.1eHTp JaB/ieHUs U €ro orpezeseHue [Jisl IIIOCKOU CTeHKU NPy
aTMoc¢epHOM U U3OLITOYHOM J]aBlIeHHUH Ha CBOOO/IHYIO TTOBEPXHOCTD

16.Cuna maBneHUs )XUIKOCTA Ha KPUBOJIMHENHYHO CTEHKY

17.Teno naBneHus u ero o0beM. PeasibHOe ¥ QUKTUBHOE TeJI0 /IaBeHust

18.3akoH Apxumeza

19.'mapocTaTtrueckoe AaBeHre TIPU OTHOCUTEIBHO paBHOBeCHH (TTIOKOe)
JKUKOCTU

20.lHepLIMOHHOE [1aBJ/iIeHre )XUAKOCTH

21.PacueT Tpy60MpoOBO/OB C M30BITOUHLIM JAABIEHUEM >KUIKOCTH.

22.TlonsiTe pabouero, yCJIOBHOTO Y MPOOHOTO JjaB/ieHusT TPYOONPOBOAHBIX
ceTeun

23.0OCHOBHBIE TIOHATHSA KUHEMAaTUKW: BU/bI IBW)KEHUSI, TDAEKTOPHUS U JINHUS
TOKa, TPyOKa TOKa U KUBOe ceueHHe TPYOKH U TIOTOKA >KUJKOCTH

24.T'vipaBavyeCcKuil painyC v TUAPaBINYeCcKU 1uameTp

25.Pe)XUMBbI TeueHUs! XKUJKOCTen
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26.Pacxof )KWIKOCTU Y YPaBHEHHe [IJisl er0 OIpeiesIeHUs

27.Yucno PeriHOMBACA U €0 UCIIOIb30BaHue JJ1s1 OTpe/ie/IeHUs peyKruMa
TeueHUsl

28.YpaBHeHHe Hepa3pbIBHOCTU (CIJIOLIHOCTH) TTIOTOKa

29.YpaBHeHnure bepHy/iu A8 ueanbHOU )KUAKOCTH

30.YpaBHeHue bepHy/u A1 peasibHOU >KUIKOCTH

31.Tpy06ka nonHoro fAaByeHus (Tpy6ka [1uto)

32. Tpy6ka [uro - ITpanaTns

33. Pacxogomep Bentypu

34. I'napaBanyeckre conpoTuBaeHus TpeHus. @opmya Jlapcu-Beiicbaxa

35. MectHbie conpoTuBieHus. @opmya Beiicbaxa

36. I'uapaBMyeckuii YKJIOH Y 9KBHBajieHTHas [JTMHA TPYObl

37. XapakTepuCTHKa yyacTKa ceTd B 06/1aCTU ru/ipaB/IMueCKy T/IaJKuX TpyO

38. XapakTepuCTHKa yyacTKa ceTd B 06/1aCcT pa3BUTOM TypOy/IeHTHOCTH

39. XapakTepuCTUKa CeTH C I0c/ieloBaTe/IbHbIM COeJUHEHUEM YUYaCTKOB

40. XapakTeprCTHKa CeTH C Tapa/ijie/IbHbIM CoeIMHeHeM TPyOOITPOBO/IOB

41. TeueHue XKUIKOCTHU yepes LLeJI1 MUKPOHHBIX Pa3MepOB

42. SIpnenvie obnUTEpaIUH I1jeIel

43. TeueHue >XUJKOCTH uepe3 111e/1 C TabMPUHTHBIMU KaHaBKaMU

44, KaBuTalysl, ee roc/ieJCTBUS U CIIOCOOBI TTOBLIIIEHNS BBICOTHOCTA CUCTEMBI

45. TloHATHS 0 TUIPAaBIMYECKOM y/ape, UX BUbI U CITIOCOOBI 3aIIUThI

46. CKOpOCTb pacnpoCTpaHeHUs yapPHOM BOJIHBI M pacueT JaB/eHUs TIpU
TOJIO’KUTEJIbBHOM THIpoyape.

47. VicTeueHure XUIKOCTU Uyepe3 Majioe OTBepCTUe B TOHKOM CTeHKe TIPU
TOCTOSTHHOM Hariope

48. VcTeueHre )XUJKOCTU Uepe3 Majioe OTBEPCTUE B TOHKOW CTEHKe TIpU
riepeMeHHOM Hariope

49. AHanu3 BpeMeHU UCTeueHUs JKUIKOCTH uepe3 Majioe OTBepCTHe TPy
TOCTOSSHHOM Y IIepeMeHHOM Hariopax

50. VcTeueHue >XUJKOCTH yepe3 O0/bilIoe OTBepCTHe

51. VcTeueHne KUIKOCTH yepe3 3aTOIJIEHHOE OTBEPCTUE TIPU TMTOCTOSTHHBIX
Haropax

52.Ha3HaueHue U TUIbI HaCa[0K

53. VcTeueHue XUAKOCTH Uepe3 LIMIMHAPUYEeCKre HacaJKu

54. VcTeueHue XUAKOCTH Yepe3 HacaJKu C U3MEHSIOIUMCS CeuyeHUueM

55. Bugel TpyboripoBo10B. ITepBasi «Bo0OIIPOBOgHAs» hOpMyIa.

56. ®opmyna u ko3dduimenT le3u

57. Bropasi «BofonpoBoAHas» (popmyia
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58. Pacxo/iHast xapakTepucThKa TpyOOTpoBO/ia 1 ee UCI0/Ib30BaHUe TIpU
orpeZie/IeH’H pacxoja U roTepb SHepryuu Mpu nocjae0oBaTeilbHOM
coeJUHEeHUH TPYOOIPOBO/IOB

59. Pacxo/iHast xapaKTepuCTHKa TpyOOmpoBo/ia 1 ee UCII0/Ib30BaHUe TIPU
orpejie/IeH’H pacxo/ia v MoTepb 3HePryuy MpU Mapasijie/;ibHOM COeJUHEeHUN
TPyOOITPOBOZIOB

60. HasHaueHue 3KeKTopa U ero pacueT

61. HasHaueHue cudoHa U ero pacuet

62. ['MapaBIMUeCKrii pacueT pa3BeTBIEHHBIX TPYyOOIIPOBOIOB

TunoBble pacueTHble 3ajaud /I TNPOBeIeHUSA MNPOMEXYTOUYHOM
aTTecTalyu

3amaua 1
Ornipeie/nTh, TIPH KaKOM TeMriepaTypbl 6eH3uHa B TpyOOMpoBoje guamerpoM 1
CM TIDOM30MJeT CMeHa peXkKrMa, ecii pacxoj OeHsuHa mpu Temmeparype 15 C 1,7
J/MVH, @ KUHEeMaTHYeCKHi KO3(QQUIMEHT BS3KOCTH MEHSIETCS 10 JIMHEHHOMY 3aKOHY
unpu t =40 °C pasen 6:10 °cm’/c, anipu t=-40 °C pasen 2 cCm,

3agaua 2
Tpybka TmoJHOTO [aBjieHUs TIOMeIlleHa B TIOTOK JKUAKOCTH, ABVDKYLLUMCS B
OTKPBITOM KaHaje. JKuaKoCTh ToJHsIach B TpyOke Ha BbicoTyAh= 0,4 M. Ha Kakyto
BBICOTY TIOJJHUMETCSI JXUAKOCTh B TpPyOKe, eCld CKOPOCTb [BWKEHUs KUAKOCTH
YBEJIMUUTCA B /iBa pasa?

oL TITTTT

—— —— ————
— —

TETT T FIFFT I I Ny

3agaua 3

B cucteme 1jeHTpa/svM30BaHHOM 3aripaBKM CaMOJIETOB TOIUIMBO W3 TMO/3€MHOI0
pe3epByapa 3ab1paeTcst HACOCOM U ToflaeTcs B Oaku camolieta B Komuectse 110 »° 3a
45MuH.

TpebyeTcst ornpeenuTh abCOMOTHOE JaBjieHWe TOIUIMBA Iepesi HACOCOM, ecd
JlMaMeTp BcachiBaroIriero TpyborpoBoga  cocrapisger 400 mm, amuHa - 30 M. Ha
TPyOOIIPOBO/le YCTaHOB/IEHA 3a/IBWKKA 2 C KOI(PHUIIMEHTOM MeCTHOTO COTIPOTHB/IEHUS
§,=0.2, umeercsa omuH moBopoT Ha 90 rpagycoB ¢  ¢,=0.3, u ycraHoB/eHa
buneTpytoijasi cetka 1 u o0OpaTHBI KiamaH Ha BXole B TpyOOIpoBof C
K03(PUIIMEHTOM MeCTHOTO COIIPOTHB/IEHUsS BXOJHOTO ydacTka TpyOer ¢,=8. Och
Hacoca 3 pacrio/ioKeHa Bblllle YPOBHS TOIUIMBA B MOA3€MHOM pe3epByape Ha BeJIMUMHY
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h = 4 M. YpoBeHb TOI/IMBA B pe3epByape MO>KHO CUMTaTh HeM3MeHHbIM. ATMoCGhepHoe
naBnenueP,=¢760 MM pT. CT.

Y.

~
7. /M// 7

CKOJIbKO MeXaHWueckoi sHepru OyzeT y 1 m° Tormea nepes HacocoM? Kakoid
BaKyyM /IO/DKeH C03/laBaThCsl HACOCOM BO BCachiBarolljeM marpyoke?

TunoBbie CUTYAdIlMOHHBIE 3aid4YH JJIA IIPOBEJCHUA l'[pOME)KyTO‘-IHOﬁ aTTecTralumn

3azava 1
B cucreMe 1jeHTpa/M30BaHHOM 3arpaBKU CaMOJIETOB TOMJ/IMBO K3 PAaCXOHbIX

O6akoB HacocaMu TIOflaeTCsl 10 TO/3eMHbIM TpPyOOMNpoOBOZaM K THUPAHTHBIM
KOJIOHKAaM, yCTaHOBJIEHHbIM y MeCT CTOSIHKM camoJjieTa. [Ipy 3ampaBkKe K KaKAou
KOJIOHKe TI0[[COeMHSAeTCsl 3arpaBOUHbIA arperar, uepe3 KOTOPbIM TIIPOU3BOJUTCS
rojilaya ToruiMBa B 6aku camoseta. TpebyeTcs: onpe/ie/iTh, Kakoe JiaBjieHHe TTOKaKeT
yCTaHOB/IEHHBIH 38 HACOCOM MaHOMETp, eC/iv B 0akud camosieTa 3anpasjisercs 110 m°
TOIIMBA 3a BpeMs 450MUH? Pa3HOCTb reoje3smuyeckKux OTMETOK Z MeXAy ypOBHEeM
TOI/IMBA B 0akaX M OChbIO Hacoca cocTaBiasgeT 23 M, a moreps Hamopa Ah., Ha
yuacTKe THApPaHTHas KOJIOHKA — 3alPpaBOUHBINM arperar — TOTUIMBHBIN 0ak paBHa 111 M
Kep. CT.

YuacTok TpyOOIpoBo/ia a-8, JyIMHOU 3 KM, HMMeeT BHYTPeHHUM quameTtp 259 mwm,
a yuactok 6—c, gmuHou 40 M, - auametp 205 mMm. KuHematnueckudd Ko3(QUIMEHT

2
-6 M
BSA3KOCTU TOIUIUBA paBeH 1,3 -10 67 , TVIOTHOCTB TorIvBa - 800 Kr/m’.

IlaBneHvie Haj, CBOOOAHOM MOBEPXHOCTHIO TOTI/IMBA B Oake paBHO aTMoC(epHOMY
[laBJIEHUIO.
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Piic.I. Cxeua yuacIHa HeHTpanu3ssauHoil 3amMpaBKY CAMOJETIB TOMIUBOM:

I - pacxozani 68x; 2.~ HEHTpoCexHHi HACUC; 3 — 3aLBUEAD; 4 = OUILTP-CenapaTop;
5 - uanTp; 6 — nGDATUH{ KnanaH; 7 - TUAPAHTEAS KOIDHHA; B a= aanuaaouumd
: arperarts . 9 = WaHoMemp & - ;

YKakuTe, OT KakuxX (PAKTOPOB 3aBUCHUT [laBjieHHMe 3a Hacocom? CKOIbKO
MeXaHWUUeCKOW OSHeprud  [JO/DKeH WMeThb 1 Mm° TOIUIMBA B TOYKe d, YTOOBI
TiepeMeCcTUTLCS U3 Hee B 6ak camosieTa? Ha UTo yKa3biBaeT poCT MaHOMETPUUECKOTO
JlaB/IeHus B TIPOLieCcce 3arpaBKy camoseTa?

3amaua 2

TpebyeTcst orpesie/UTh, Ha KaKyl0 BBICOTY H MOXXHO 3)KEKTOPOM TIOJHSITH BOJY
u3 0aka, ec/ii B 3)KEKTOP MOCTYyTaeT Bojia Moc/e Hacoca c AapyieHueM P = 0,21 MIla
B KonmuuecTtBe 35 n/cek. Pa3mepsl akekTtopa: D = 100 mMm, d = 50 mm. [ToTepsimu
JHEPruyd B 93)KEKTOpe MO)KHO TipeHeOpeub, Ko3dduiment Kopuonvca TpPUHATH

paBHbIM 1,1, moTHOCTE Bogbl 1000 Kr/m’.

YTo HY)KHO CjleflaTh, UTOOBI YBETMUUTH BBICOTY TIOJbeMa >KUJAKOCTH M3 0aka,
UCTIONB3ysl 3TOT >Xe MKekTop? Kakoe BMsHUME Ha BeJIMUMHY BaKyyMa OKa3bIBaeT
MUHMMAa/IbHOE CEeUeHHe IKEKTOpa, M ToueMy B 3SKCIUTyaTalud HeoOXOoAuMO
obecreurBaTh €ro YUCTOTY?
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3agauva 3

Bozma c Ttemmnepatypoit 20 °C mopHuMmaeTcs u3 06aka 1o TpyOompoBoay cC
MOMOLLIBK TopiiHg  auaMeTrpoM 200 MM, [ABWKYLLUMMCS paBHOMEDHO BBepX.
BHyTpeHHu#t guametp TpyOorpoBoga 40 MM, ero anuHa 10 M, Ko3ddurmeHT TpeHus
A=0,03, ko3¢ duLMeHTb MeCTHBIX COMPOTUBIeHUH &: Ha BXoje - 0,5, Ha MOBOpOTax —
0,4, Ha BBIXOZE -1.

ATMocdepHoe faBneHe B Oake Haf BOZOM U Haj TiopiiiHeM paBHO 0,1 MITa.
Becowm MopiiiHs ¥ ero TpeHWeM IpH pellieHnd 3a/jJauvl MOXKHO TipeHeOpeub. [1/10THOCTH
BoZbI paBHa 1000 kr/m3. Kosdhduiment Kopronuca B ypaBHeHuu bepHy i MOXXHO
TIPUHATH paBHbIM 1,1.

fe

|
N
=
=
=
by

TpebyeTcst onpeiesUTh:

- C KaKOU CKOPOCTBIO [IOJ/KEH MOAHUMAThCS BBEPX TMOPILIEeHb, eC/U NPU MOAbemMe
BOJbI Ha BbICOTy h =2 M cuna P, moTpebHasi AJid TiepeMelijeHHs] TIOPIITHS BBEPX,
coctasnsieT 200 KI'c;

- 710 KaKOM BBICOTBI h MOYKHO TIOZIHUMATh TIOpIlieHb, 6e3 HapyIleHUs CTUIOITHOCTH
BOZIbI B I[UIMH/pPE, C TaKOW >Xe PaBHOMEPHOM CKOPOCThIO TMOAbEMa, eC/id [laB/ieHUe
HachbIleHus npu Temreparype Bogsl 20°C cocrasisieT 2,34 Kl1a;

- Kakas cwia Pro/mkHa OBbITh TIpWIO)KeHa K TIOPIIHIO B MOMEHT HACTYTUIeHUs
KaBUTAaLUY;

- 00bsICHUTE, TIOUEMY TIOPIlIeHb He MOXKeT TIOHATh KUAKOCTh Ha BLICOTY Ooibliie

h , v KaK 3T0 B/MsieT Ha BbICOTHOCTb »KUJJKOCTHOU CUCTEMBbI?
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10 MeToanueckde PpeKOMEHAAMH Jjisi 00yUaloI[UXCsd I0 OCBOEHHIO
AUCIIUTIIMHBI

MeTo/iliKa TiperiofilaBaHysi JUCLUIUIMHBI  «['UpaB/ivKa» XapaKTepu3yeTcs
COBOKYIHOCTBIO METO/IOB, TIPUEMOB U CpeACTB 00ydeHusi, 0OecreunBaroInx
peanu3aliio Co/iep>KaHusi U yueOHO-BOCTIMTATebHBIX Iie/iel UCLUIIMHBI, KOTopasi
MO’KeT ObITh TMpejcTaB/ieHa KakK HeKOTopasi MeToJuuecKas CUCTeMa, BKJ/IHOYarolas
MeTOoAbl, TpuemMbl U cpeAcTBa oOydeHus. Takoli moaxon T103BossieT 6osee
KaueCTBEHHO TIO/IOMTU K BOTIPOCY OCBOEHUSI JUCLIUTUIMHBI 00yYaroIMMUCS.

YueOHble 3aHATUS HAUMHAIOTCS U 3aKaHUMBAIOTCS TI0 BpeMeHU B COOTBETCTBUMU C
yTBep)KAeHHbIM pexkumoM CII6 T'YT'A B ayauTOpHsAX COIJIACHO CEMeCTPOBBIM
pacnucaHusiM  TeOpeTHUeCKUMX 3aHATUW. Ha  3aHATUSX, MNpegyCMOTPEHHBIX
pacrcaHreM, 00si3aHbI MPUCYTCTBOBATh BCe 00yUaroIecs.

Jlekiuu  SABJISIIOTCST OJHUM W3 Ba)KHEMIIWX BUJOB Y4eOHBIX 3aHATUNA U
COCTABJISIFOT OCHOBY TEOPeTHUeCKOW TOATOTOBKU OOYyUaromIUXCs IO AUCLUTUIMHAM.
Jlekijusi ¥MeeT Lielbl0 JaThb CUCTEMaTHU3UpPOBaHHbIE OCHOBbI HAayUHbIX 3HAHWM II0
JVICLIUTITMHE, PACKPBITh COCTOSTHUE U TIepCTIeKTUBBI TPOTrpecca KOHKpPeTHOUN obsactu
HayKU ¥ 5KOHOMUKH, CKOHLIEHTPUPOBATh BHUMaHKe Ha Haubosiee C/I0KHBIX U y3/I0BBIX
BOMpocax.JTa 1e/b OmnpejenseT AuAaKTUUeCKoe Ha3HaueHWe JIeKI[UM, KOTOpoe
3aK/IF0UaeTcsi B TOM, UTOObI 03HAKOMUTh 00yUYarolUXCsi C OCHOBHBIM COZiepyKaHUeM,
KaTeropusiMy, MNPUHLAIIAMA U 3aKOHOMEDHOCTSIMM M3ydyaeMOM TeMbl W MpegMeTa
oOyueHusi B 1]eJIOM, €ro TJIaBHBIMM HJesIMU U HarpaB/ieHUsIMU pa3BuTHs.VIMeHHO Ha
NeKuu  (GopMHUpPYeTCs HayyHOe MHPOBO33peHHe 00yuarolerocs, 3akabIBaroTCs
TeopeTHUeCKre OCHOBBI (yHJaMeHTa/lbHbIX 3HaHWM Oy[ylllero yIipaBJeHIia,
CTUMYJIUPYETCSl er0 aKTUBHasi Mo3HaBaTe/bHasi /esITe/IbHOCThb, pellaeTcs Lie/bli psif
BOMPOCOB BOCITUTATE/IbHOTO XapakTepa.

Kaxzasi nekiusi [0/DKHA TMPeACTaBIsATb COO0M yCTHOe W3/I0KeHWe JIeKTOPOM
OCHOBHBIX TEOPETUUECKUX MOI0KEHUN U3yuaeMon JUCLIUIIMHBI WU OTAE/TbHOU TeMbI
KaK JIOTUYeCKH 3aKOHYeHHOe 1]eioé U HMMeTb KOHKDETHYHO LieJIeByH0 YCTaHOBKY.
Ocoboe MecTo B JEKIJMOHHOM Kypce MO [AWCLMIUVIMHE 3aHWMalT BBOJHas W
3aK/IFOUUTe/IbHAs JIeKL|U.

BBogHasi JeKiusi [O/DKHA JiaBaTh OOIIyH0 XapaKTepuCTUKYy H3ydyaemMou
JUCLIUTIJIMHBI, TIOJYepKUBaTh HOBW3HY Tpo0JieM, yKa3biBaTb ee POJb U MeCTO B
CUCTeMe W3yueHUs APYTMX JUCLMIUIMH, PAcKpbiBaTh yueOHble U BOCIHTaTe/bHbIE
L[e/lM U KPAaTKO 3HAKOMUTb OOyYaroIuxcs C CofiepkKaHWeM U CTPYKTYpPou Kypca, a
TaK)Ke C OopraHu3aljueil yueOHOW paboThl MO0 HeMy.3aK/THOUMTe/TbHas JeKIUs O/DKHA
JlaBaTh Hay4YHO-TIpaKTU4YecKoe 00001jeHre W3yueHHOW AUCLIMIIMHBI, TT0Ka3bIBaTh
TIepCIeKTUBbl pa3BUTHS M3yuaemoill 007acTH 3HaHWM, HAaBBLIKOB M TIPAKTHYeCKUX
YMeHUHN.

[TpakTHyecKue 3aHSITUS POBOASTCS B 1[eJIIX BbIPAOOTKY TIPAKTUUYECKUX YMEeHUM
U MpuoOpeTeHUss HaBBIKOB TIPM pellleHWH MpodeccruoHanbHbIX 3afiau. OCHOBHBIM
coiep>KaHHeM 3THX 3aHSATHH sIBJISIeTCS MpaKTUUecKasi paboTa KaXKZoro o0yJaroierocs.
HasHaueHue TMpaKTUYeCKUX 3aHITUM — 3aKperieHWe, yriayOreHWe U KOMILJIEKCHOe
TpUMeHeHre Ha TpaKTUKe TeopeTHYeCcKWX 3HaHWM, BbIpabOTKa yMeHWIl M HaBBbIKOB
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o0Oyuarol[iXxcst B pellleHuH MpaKTAYeCcKuX 3ajau. BmecTe ¢ TeM, Ha 3THX 3aHATHSAX,
OCYILIECTB/ISIETCSI aKTWUBHOe (OpPMHpOBaHME U pa3BUTHE HABBIKOB U KauyecCTs,
HeoOXOJUMBIX [/Is1 TIOC/eAyroIel podeccroHaTbHOM AesiTelbHOCTU. [IpakTHUeckue
3aHATHS TTPOBOJAATCS TI0 HarboJsiee CI0XKHBIM BOITPOCaM JUCIUIIMHBI U UMEIOT T1eJTbI0
yrayO/eHHO UW3yuMTh ee  CO/lep>KaHWe, TPUBUTh  OOYyYarOIMMCS ~ HaBBIKH
CaMOCTOSITe/ILHOTO TIOMCKA W aHa/iv3a WHGOpMallii, yMeHHe JelaTh 000CHOBAaHHbBIE
BBIBO/IbI, ApPryMEHTUPOBAHO W3/laraTb M OTCTauBaTb CBoe MHeHue.Kaxmoe
MpakTUYecKoe 3aHsITHe 3aKaHUMBaeTCs, Kak MPaBU/I0, KPAaTKHUM I10/jBe/IeHUeM UTOTOB,
yKa3aHHsIMH TIperofiaBaTteJisi 0 Toc/ie/yrolieli caMoCTosITe/TbHOUM paboTe.

[TpoMesKyTOUHasi aTTecTalysi 10 UTOraM OCBOEHUSI AUCLUIUIUHBI TIPOBOJUTCS B
BUJe JK3aMeHa B 3 ceMecTpe. K MOMeHTY c/lauM 3K3aMeHa [JOJDKHBI ObITh yCIeITHO
Tpoli/leHbl TMpeApiayiire (HOpMbl KOHTPOJIS. DK3aMeH MO03BOJISIeT OLeHUTh YPOBEHb
OCBOEHUsI KOMIIeTeHI[1I 3a BeCb Mepro/i U3yueHusl JUCLUTIIUHBI.
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Pabouas nporpamma  AMCUMIUIMHBI  COCTABIEHA B  COOTBETCTBHH  C
tpebosanuamu PI'OC BO no nanpasnenuo 1noarotoBku 25.03.01 Texuuueckas
OKCIUTyaTalusl JIETaTeJIbHBIX annapaToB U JBUTATENEH.

[IporpamMma paccMOTpeHa W yTBepiKJeHa Ha 3acejaHuu Kadenpbl Ne 24

«ABHallMOHHON TEXHUKU U IUATHOCTUKH» « 4 » 1{ 2023 rogna,
npoTokoJ No ﬂ ;
Pa3paboTunku:
K.T.H., TOLIEHT {% @ MBanos JIA.

()"J(’H(U{ cCMeneib, yuenoe eanne, (/)ﬁ,\”r,-’i.l.’ﬂ W N HaAbl j)(l?‘[JH(jU.'H‘HlKOG)

(}"l‘{’?lf.'}! cmenetb, YUuenoe 36anue, E,")(L\!H.’HJH U HHUYLHARBL ,’){I}[}(fﬁ(”?i":‘HK{JB)

3aBenyroumii kadenpoit No 24 « ABUALIMQHHON TEXHUKH U JUATHOCTHKH»
K.T.H., JOLEHT () IlerpoBa T.B.

(Vuenaa cmenens, yuenoe 3sanue, avuaus u UHUYUAIL 3a8e0yIoeso kagdedpoit)

[Iporpamma cornacoBaHa:

Pykooautens OITOII @/{

K.T.H., JIOLEHT Iletposa T.B.

(yuenas cmeneno, yueHoe 36anue, Hharinus u unutarsl pykogooumens ONOII)

[lporpamma paccMoTpeHa M corjlacoBaHa Ha  3acellaHuu  Y4eOHoO-
METO/JMYECKOI0 COBeTa YHHUBEPCUTETA « Lol B 1'-f 2023 rona,

npotokon Ne 3§ .
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