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ITacmopt

(oH/Ia OI]€EHOYHBIX CPE/ICTB 10 YYe0HO# ANCHUIUTHHE

I'mapaBiuka

[TepeueHb KOMIIeTEHLUM (371IEMEHTOB KOMITETeHLUM), (DOPMUPYEMBIX B pe3yJibTaTe
OCBOEHUS YueOHOM AUCIUTIIMHBI (MOZYJIs)

Kop, JTansl
Ne KOHTPOJ}H (DOPMYHHPOBK&, KoHTpo/mmpyembie TeMbl y4eOHOH (opmupo-
pyeMou KOHTPOJ/IUpYeMOU BaHuA
n/n JUCIUIIMHBI
KOMIIeTeH KOMIIeTeHL{ U (cemecTp
MU H3y4eHus )
1 | OIIK-1 Criocoben Tema 1. BBeieHvie B ru/IpaB/vKy. 3
[IPUMEHATh Tewma 2. I'uapocraTuyeckoe faBieHue. 3
ecTeCTBeHHOHay4Hbl | Tema 3. Cuibl THAPOCTAaTUUECKOTO /IaBJICHHUS. 3
eu Tema 4. OCHOBBI KUHEMaTHKH JKUIKOCTH. 3
o0LLenHKeHepHbIe Tema 5. YpaBHeHue bepHy/iu uieansHOU 3
3HaHUs1, METO/bI KUJKOCTHL.
MaTeMaTH4eckoro Tema 6. PexxuMbl ABHKeHUS KUAKOCTHU. 3
dHa/ln3a u [ToTepu Hamopa 1o AjIMHe ¥ B MECTHBIX
MO/€/TMpOBaHNUSA B CONPOTUBJICHUSX.
npohecCHOHANBHOM | Tewma 7. YpaBHenue bepHym s 3
AEATEIbHOCTH 3/IeMeHTapHOM CTPYHKH U MOTOKA BSI3KOH
JKAJKOCTH.
Tema 8. [IBi>KeHUe )XKUIKOCTH B HAITOPHBIX 3
TPyOOTIPOBO/IAX.
Tema 9. NcTeueHune KUJKOCTU uepe3 3
OTBEpCTHS U HACaJKU.
Tema 10. besHanopHoe JBWXeHHE KUJIKOCTH. 3
Tema 11. [IBvrkeHuve B3BelleHHBIX YaCTUL]| B 3
TIOTOKe.
Tema 12. [IBvrkeHre XKUAKOCTH B TIOPUCTBIX 3
cpejax.
Tema 13. OCHOBBI TeOpHUH MOZETUPOBaHUS 3

rMApaBINYeCKUX SIBJICHUH.




IToka3aTe/M U KPpUTEPHHU OLleHUBAHMSI KOMIIeTeHIUM,
onucaHue KaJl OLeHNBaHUSA

Kopg
KOHTPOJIH KonTpommpyembie | HaumeHnoBanue
Ne . Iloka3zarenp orjeHUBaHUA <
pyemoi TeMbl y4eOHO# OI|€HOYHOr0
n/n (3HaHUA, yMEeHUsA, HABbIKH)
KOMIIeTeH AUCIMILIMHBI cpeacTBa
MU
1 | OIIK-1 3HaTh: CII0COOBI PUMEHeHUsT Tema 1. orpoc
eCTeCTBeHHOHAYYHBIX U 001jerHKeHepHbIX | Tema 2. TeOpeTUUeCKOoro
3HaHUWM, METO/IOB MaTeMaTUUeCKOro Tema 3. mMarepuaria,
aHajunsa U MOJieJIMpOBaHUA B Tema 4. BBITTO/THeHUe
rpogeccuoHanbHOU JesiTeTbHOCTU Tema 5. MpaKTUUeCKUX
yMeThb: [IPUMEHATh eCTeCTBeHHOHayuHble 1 | Tema 6. pabor,
o0I1lerH)KeHepHbIe 3HaHUsI, MeTO/Ibl Tema 7. BBITIOJTHEHUE
MaTemMaTHueCcKoro aHauusa u Tema 8. nabopaToOpHBIX
MO/le/TMpPOBaHus B Npo¢eCcCUOHaNbHON Tema 9. pabor
J1esiTe/IbHOCTH Tema 10.
BJIa/ieTh HaBbIKAMM: [IPUMEeHEeHUsI Tema 11.
eCTeCTBeHHOHAYUHBIX U 00iienkeHepHbIx | Tema 12.
3HaHWM, METO/]JOB MaTeMaTUUeCKOro Tema 13.

aHaJT3a ¥ MO/Ie/IMPOBaHUs B
npodecCUOHaNIbHOU JesiTeTbHOCTH




DoH/IbI OLIEHOUYHBIX CPeACTB 110 JUCLUII/INHE
«I'mapaB/uka»

Ol'lpOC TEOpeTHYECKOro MaTrepmuadsjia

Tema 1. BBeieHue B ru/jpaB/uKy.

1. Kakue 3aKOHbBI U3y4daeT rupaB/ivKa?

2. VI3 KaKuX yacTel COCTOUT TryjipaB/vKa U Kakye 3aKOHbI B HUX PaCCMaTpHUBArOTCS?

3. Kako# yueHbIi Harvcas MepBbli HayUHbINA TPY/] B 00/1aCTH TUIPaBIUKA?

4. Kakue yueHble gBJIAIFOTCS  OCHOBOIIOJIOKHUKAMM  THJpaBIUKU  Kak
CaMOCTOSITe/TbHOU HAayKU?

5. B kakux 06/1acTAx TeXHUKW TIPUMEHSIeTCsI TU/[PaB/IdKa?

6. [JaviTe ornpezieneHue XUAKOCTH.

7. JlaliTe oripefiesieHVe KareJbHOU 1 Ta3000pa3HO >KUJKOCTEH.

8. Kakue cubl eMCTBYIOT Ha XKUJKOCTb, HAXOSIIYIOCS B TTOKOe?

9. Kakue cumbl eUCTBYIOT Ha JKUJKOCTh, HAXOJSALYOCS B ABHKEHUU?

10. JaiiTe ornpefeneHre yAeabHOTO BeCa >KUAKOCTH.

11. JatiTe onpesienieHye yeabHOr0 06beMa KUJKOCTH.

12. Yem xapakTepu3yeTcsi CKUMaeMOCTb )XUJKOCTel 1 ra3oB?

13. [laiiTe orpeie/ieHre UICTUHHOTO MOZYJISI CoKaTUS.

14. B uem oT/anumre C)KUMaeMOCTH KUJJKOCTel U ra30B?

15. Kak wu3meHsiercsi K03(h(dUIIMEHT MOBEPXHOCTHOTO HATSDKEHUs >XUAKOCTU C
Vi3MeHeHVeM TeMIiepaTypbI?

16. Tlpu OGosbllleM WIM MeHbllleM [guameTpe TPyOKu Oosiee SIDKO TIPOSIBISIETCS
JeNCTBUe CH/T ITOBEPXHOCTHOTO HaTsDKeHHUs B XKUAKOCTH? Kakum obpazom?

17. Javite oripefeneHre BI3KOCTH XXUAKOCTH.

18. UTo BBI3bIBAET CBOMCTBO BSI3KOCTH >KUKOCTH TIPH ee JBIKeHHUH T10 Tpybam?

19. Cdopmynupyute runotrely HblOTOHa O CujlaXx BHYTPEHHEIO TPEHUS] MeXIY
YaCTULAMU JIBUKYILIEUCS XKUIKOCTH.

20. KakoB (pu3nuecKuii CMbIC/T AUHAMAUECKOT0 KO3(PdulirieHTa BI3KOCTU?

21. KakoB (puznueckrii CMbIC/T KWUHEMaTHUeCKOro KO3 puieHTa BI3KOCTH?

22. Kak wu3MeHsieTCsl BSI3KOCTb KamebHbIX >KUJKOCTEHM TIpU HW3MEHEeHUM WX
TeMriepaTyphbl?

23. Kak uameHsieTcst BA3KOCTb ra30B I[IPU U3MEHEeHUU UX TeMIlepaTypbl?

24. Kak wu3MeHsieTCsl BSI3KOCTb KamrebHbIX >KUAKOCTEM TIPU W3MEHEeHUH WX
JlaB/IeHUS?

25. Kak u3meHsieTcs BA3KOCTh Ta30B [IPU U3MEHeHUH UX [jaBJIeHus?

26. Kakumu niprbopamu oripe/ie/isifoT BSI3KOCTDb KarleTbHBIX KUJKOCTeN?

27. B Kakom ciyuae peanbHas JKUAKOCTb 00/iafiaeT CBOMCTBAMM ONMM3KUMHU K
CBOMCTBAM M/iea/IbHOU >KUIAKOCTU?

Tema 2. I'uapocTaTnueckoe faBjieHUe.

1. Kakoy BH/| HarpsbKeHUM BO3MOXKEH B MOKOSILLIEKCS )KUKOCTH?

2. UTo Ha3bIBaeTCs CpeHUM I'MPOCTaTUYeCKUM JlaB/ieHueM?

3. UTo Ha3bIBaeTCd rupoOCTaTUYeCKUM JjaB/IeHUeM?

4. [TepeuncuTe CBOWCTBA, KOTOPbIMU 00J1alaeT THAPOCTaTUUECKOe JaB/IeHue.
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5. Kakvie BeTMUMHBI BAUSIIOT Ha BEJIMUUHY TMPOCTaTUYECKOTO JJaB/IeHUs ?

6. Kakou nmapameTp pacCUMTBIBaeTCsl IO OCHOBHOMY YPaBHEHUIO TMAPOCTATUKA?

7. 1o kKakoMy 3aKOHY U3MEHSIeTCS [laB/ieHre C yBeuUeHreM ITyOUHbI TIOTPYKeHUsT
B )KUJKOCTb?

8. B uém 3akmouaetcs (pu3nueCcKU CMbIC/ YpaBHeHus JDiiepa?

9. UTo roHrmaeTCs 1oz, MOBepXHOCTbIO YPOBHS?

10. O6BbsICHATE CMBIC/T IOHSATHSI HUBEJIUPHOU BBICOTHI.

11. Yro Takoe rujpocraTriyeckas BbICOTa?

12. B Kakux eJuHULIAX U3MepsieTcs JaBjieHue B cucreme CU?

13. Kakoe /1aBieHre Ha3bIBaeTCsl TeEXHUUECKOW aTMocdhepoii?

14. Kakoe /aBieHue Ha3bIBaeTCs (Pru3nueckou atMochepoii?

15. Kak Ha3bIBatOTCs MpUOOPHI /1J1s1 N3MEPEeHMUs 1aB/IeHUs?

16. Kak mozpa3zenstoTcst ipubophl s U3MepeHHsl AaBjieHusI B 3aBUCHMOCTU OT
Ha3HaueHus?

17. Kak wu3mepsiercsi [aBjieHWe C T[IOMOLIbI0 nbe3oMerpa? Urto Takoe
Tbe3oMeTpuyecKas BbicoTa?

18. B KakoM ciiyyae 151 ©3MepeHUs1 [jaBjieHus [IPUMEHSIIOT PTYTHbIe MAaHOMETPbI?

19. Kak usmepseTcs jaB/ieHre C [IOMOLLbIO PTYTHO-YallleYHoro MaHoMeTpa?

20. Kak usmepsieTcs faBieHue C MOMOIIbI0 Au(depeHLanTbHOro MaHOMeTpa?

21. Kak u3mepsieTcs JjaBjieHue C MOMOLLBIO MPYKUHHOTO MaHOMeTpa?

22. B uéMm 3akK/royaeTcs CyLLHOCTb 3akoHa [Tackasns?

23. IIpuBeuTe ripyuMepbl IpUMeHeHUs 3akoHa [lackasns B TexHuKe.

24. B uém 3ak/mouaeTcs 0co6eHHOCTb pPaboThI TUAPABINUECKOTO Tpecca?

25. Kakoe ypaBHeHHe JIe)KUT B OCHOBE pacuéTa COOOIIaIIMIUXCsT COCY/I0B?

26. Kakuvie UMerOTCs YaCTHBIE C/Ty4aud pacuéTa COOBII[aroIUXCsl COCYZ0B?

Tema 3. CWibl rUAPOCTAaTUUECKOr0 AaB/I€HUSI.

1. Kakoe ypaBHeHHe JIe)KUT B OCHOBe OIIpeJe/ieHUs1 CWJIbl TUAPOCTaTUYeCKOro
JTaB/IeHUS?

2. ITo kakoli (hopMmysie onpe/iensieTCs CUia MOJHOTO FTUAPOCTaTUYECKOrO JJaB/IeHUs ?

3. Tlo kako¥l copMyse orpefensieTcs CWiIa W30BITOYHOIO THUPOCTAaTHUECKOTO
JlaB/IeHUsA?

4. Kakoe ypaBHeHMe U3 MeXaHUKHU JIe)KUT B OCHOBE OrpeJe/ieHus L[eHTpa JaBjeHUs?

5. Ilo xakoit ¢opmyrne orpejensieTcs TOJ0KeHUe IeHTpa W30bITOYHOTO
TUPOCTaTAUYECKOr0 JaBIeHUs?

6. Kak pacronoykeHa Touka 1jeHTpa U30bITOYHOTO THAPOCTAaTUUECKOTO JiaB/IeHus 110
OTHOIIEHUIO K LIEHTPY TSKeCTU (PUrypbI?

7. Kak rpacruecku onpeie/iuTh MoJI0OKeHWe LieHTpa JaBaeHusi?

8. BbINMOMHUTL YepTéX T0/IOKEHUsT 1[eHTpa TSDKeCTU TUIOCKOW (PUrypbl M LieHTpa
JlaBJIeHYs.

9. OT Kakux (paKTOpPOB 3aBUCHUT 3IHOPA T'HIPOCTaTUYECKOrO JaB/IEHUSI Ha TJIOCKYHO
CTEHKY"?

10. TTocTpouTh Ha uUepTe)ke SIMOPhI TOJHOTO U U30BITOYHOT'O THMAPOCTAaTUUECKOTO
JlaBJIeHYs.

11. TlocTpouTh Ha uepTeXxe 3MIOPY M3OBITOUHOTO THAPOCTAaTUUYECKOTO JABIEHUs, B
3aBMCUMOCTH OT yle/ibHOTOo Beca p = f(y).

12. TlocTpouTh Ha YepTeke SITIOPBI TIOJHOTO W M30BITOUHOTO THUAPOCTAaTHUECKUX
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[laBJIeHUU, HAKJIOHHOU K TOPU30HTY IJIOCKOCTH.

13. UTo Takoe ruipoCcTaTUYeCKUM MapagoKc?

14. TloCcTpouTh Ha YepTeXKe IMIOPY U3OBITOUHOTO THIPOCTaTHUYECKOTO /IaB/IeHuUs Ha
TIOJIOBUHY KPUBOJIMHEMHOW MTOBEPXHOCTH LIUCTEPHBI?

15. Kak HarpaB/iieHa cuwia UW30BITOYHOTO T'HAPOCTAaTUYECKOTO [aBIeHUSI Ha
KPVBOJITMHEMHYO MTOBEPXHOCTh?

16. Tlo kakoii (opmyse ompefensieTcss Cuia U30BITOUHOTO THUAPOCTAaTHUECKOTO
JlaB/IeHUsI Ha KPUBOJIMHENHYIO TTIOBEPXHOCTh?

17. Tlo kakoii ¢opmyJie oripefensieTcss Cuia M30BITOUHOTO THUAPOCTATAYECKOTO
JlaB/eHUs Ha LUIUHAPUYECKYIO0 KPUBOJIUHEHHYIO TTOBEPXHOCTh?

18. Tlo kakoi dopmyse ormpezensieTcsi TOPHU30HTa/bHAsi COCTAB/SIOIIAST CHJIbI
M30BITOUHOTO THAPOCTAaTUUECKOTO /IaB/IeHUs?

19. Kak orpefenuTh NoJIOXKeHWe JIMHUM [1eUCTBUS TOPU30HTAIBHOW COCTABJISIOLLEN
CWIbI U30BITOYHOTO THAPOCTAaTUUECKOTO JJaB/IeHUS?

20. Tlo kakoii (opMmysie oripefiefisieTCss BepTUKalbHasi COCTABJSIONIAS CHUJIbI
M30bITOYHOT O THAPOCTAaTUUECKOTO JIaBIeHus?

21. Kak ompenieUTh MOJIOXKEHWE JIMHUU [I€UCTBUS BEPTUKAJbHOW COCTaBJISIOLEN
CWIbI U30bITOYHOTO THAPOCTAaTUUECKOTO JIaB/IeHUS?

22. Kak orpefieiuTh TI07I0)K€HHWe JIMHUM JIeMCTBUSL CUbl  HM30bITOUHOTO
TUIPOCTaTUUECKOrO [aBJIeHUs ?

23. Yto TakKoe Tejo JaBieHus?

24. UTo Takoe eMcTBUTeIbHOEe U MHHUMOE Teslo JaBeHUs?

25. OT yero 3aBUCUT 3HaK (+) BEePTUKAJIbHOW COCTABJSIOIIEN CUJIbI M30BITOUHOTO
TUAPOCTAaTUUECKOTO [JaBJIeHUS ?

26. UTo Takoe mogbEMHas CHJia U Tje OHa MPUJIoKeHa?

27. YTO 1eKUT B OCHOBE TeOpUH IJIaBaHUs Tesi?

28. Ha3oBuTe TpU OCHOBHBIX C/ly4yau IJIaBy4YeCTH TeJl.

29. YTo Takoe 0CTOUUMBOCTD Tena?

30. Kak B/IMSAIOT ITOJIO’KEeHUs CUJ1 Ha TeJl0, IIOTPYKEHHOE B KUJKOCTh?

Tema 4. OCHOBbI KHHEMATUKH XUJAKOCTH.

1. UTo M3yyaeT KUHeMaTHUKa )XUAKOCTH?

2. Kakue criocoObl onucaHust >KUIKOCTH?

3. Korpa, /151 orvicaHyst IBY)KeHUS )KUJKOCTH TIpUMeHsieTcs crioco6 Jlarpanka?

4. B uém 3aksrouaeTcst criocob Diiiepa /11l ONMCaHUS ABWKEHUS XKUAKOCTU?

5. Kak 3a71aéTcs 1oJie CKOPOCTel KUAKOCTH B TIPOCTPAHCTBE T10 CIIocoby Ditiepa?

6. Kak ompefesisieTcsi yCKOpeHHe >KHUKOCTU B TIPOCTPAHCTBe T10 Crioco0y Ditsiepa?

7. B uém 3akouaeTcsi KWUHEMAaTUUeCKHMHA CMBIC/I —CJlaraeMbIX yCKODEeHUs,
JBWDKYIIIErOCs TIOTOKA »KUJKOCTH, TI0 Crioco0y Diyiepa?

8. UTo Takoe HeyCTaHOBUBILIeeCs JBUKeHUe?

9. Uto Takoe yCTaHOBMBILIeeCs JABHUKeHUe?

10. Kakoe pa3nmnuuve mMeX[y YCTaHOBUBLUWMCS U HEYCTaHOBUBLLIHMMCS JBUKEHUSMU
JKUKOCTH?

11. Kakue BU/IbI JBWKEHHUS XKUAKOCTU PACCMaTPUBAKOTCS B THU/IPaB/IUKe?

12. Kakoe pa3znuuve MexAy PpaBHOBECHBIM U HepPaBHOBECHBIM [IBU)KEHHWEM
JKUJKOCTH?

13. Uto Takoe ivHUA TOKA?



14. Yto Takoe TpybKa ToKa?

15. UTo Takoe 3nemeHTapHasi CTpyMKa?

16. Ha3oBuTe CBOMCTBA 3/1eMEHTAaPHOW CTPYUKU?

17. B uém 3ak/iwouaeTcs KaacCU(UKalys YCTAaHOBUBIIETOCS [IBDKEHUS B
3aBUCHMOCTU OT W3MEHeHUs CKOPOCTU II0 JiIMHe IIPOCTPAaHCTBA, 3all0/IHEHHOI'O
JKUIKOCTBIO?

18. Uto Takoe BUXpeBOe JBU)KeHUe?

19. Kakast TMHUs Ha3bIBaeTC «BUXPEBOU JIMHUEH» ?

20. Yto Takoe BuxpeBast TpyOka?

21. Yto Takoe BUXpeBasi HUTb?

22. YTo Ha3bIBaeTCs LUPKYJISLHEeN CKOPOCTU?

23. UTo Ha3bIBaeTCd UHTEHCUBHOCTBIO BUXPSA?

24. Y10 Ha3bIBaeTCs IOTOKOM JKUAKOCTH?

25. B uém 3ak/itouaeTcs KiacCU(pUKalys moToka?

26. Uto Takoe HanopHbIY NMOTOK? [IprBeauTe IpUMep HarOPHOTO MOTOKa.

27. Yto Takoe Ge3HANOPHBIN MOTOK? ITpuBeauTe nprMep 0e3HAIIOPHOIO ITOTOKA.

28. Uto Takoe cTpys? [lprBeauTe npumep ABUKEHHUS CTPYU.

29. Uto TIOHMMaeTCsl TOZ, XKMBBIM ceueHHeM TOTokKa? O0o3HaueHWe W eJUHMIIBI
Vi3MepeHUsl.

30. Yro Takoe repumMeTp cMauuBaHUs? OO03HaueHre U eJUHULIA U3MepPeHHUs.

31. Yto Ha3bIBaeTCs pacxo/ioM xuakocTu? O603HaueHus U eIJUHUIbI U3MePeHHUs.

32. Kak K1acCUpUIMPYIOTCS pacxo/bl KUAKocTu? O6o3HaueHUs], orpefiesieHus U
eJVMHULIbI U3MepeHNs, B3aUMOCBS3b MeXy HUMU.

33. Kakoi 3aKOH JIe)KUT B OCHOBE YpaBHEHMSI HEPa3pPbIBHOCTH.

34. BeiBoz, (popMyJibl HEPa3pPbIBHOCTH TTOTOKA >KU/JKOCTH.

35. Uto ciiepyeT U3 ypaBHeHUs TTIOCTOSHCTBA MTOTOKA?

36. UTo noka3sbiBaeT ypaBHeHHe Hepa3pbIBHOCTU MOTOKA?

37. 3anucaTb ypaBHEHUEe Hepa3pbIBHOCTU IMOTOKA >XUAKOCTU U BBIBOJ U3 3TOrO
ypaBHEHUs, aTh Olpe/e/eHus.

38. Kak oripeziesnisieTcst TMHENHasA CKOPOCTb MMOTOKA XKUAKOCTU?

39. Uto Takoe maccoBasi CKOPOCTh?

40. Kakuie iprubOpbI U3MEPSIOT pacXof )KUIKOCTH?

41. B uém 3ak/rouaeTcs MPUHLIUI AeMCTBUS poTaMeTpa’?

42. B uém 3aK/rouaeTcs MPUHLUI AeMCTBUS pacxojomeTpa?

43. Tlo kakol (popMyie orpe/ie/isieTCsl MOIIHOCTb MOTOKA >KUAKOCTH?

Tema 5. YpaBHeHHe OepHYJ/I/TH HAea/TbHON KUJKOCTH.

1. Kakve cuibl NPUWIOXKEeHbI K HEBSI3KOW >KUAKOCTU TMPU MOJyUeHUM ypaBHEHUS
JIBDKEHUSI XKUJKOCTH Dusiepa?

2. [ToueMy ypaBHeHHe [BWXXEHUS JXUJKOCTU OuWaepa OTHOCAT K e[UHHLIe MacChl,
00BEMA UK CUJTBI TSKECTH?

3. Korga ypaBHeHUMe [ABWXEHHUS KUJKOCTU Oujiepa OTHOCAT K e[QUHHULIE MacChl?
KakoBa pa3mMepHOCTb BCeX U/IeHOB YpaBHEHUS?

4. Korjja ypaBHeHUe JBWKEHUS )KUJKOCTH Jiiiepa OTHOCAT K eZiMHHULe 00béMa?

5. Kakyro pa3mMepHOCTb UMEIOT WjieHbl YpaBHEHUs ABWKEHHUS >XUIKOCTU JOiiepa
OTHEeCEHHOTO K e/IuHUIle 00bEMa U UTO OHU BBIPAYKAIOT?

6. Korma ypaBHeHuWe [ABWXKEHHS >XUAKOCTH OWiepa OTHOCAT K e[UHHULIE CHUJIbI
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TSDKECTU?

7. Kakyro pa3MepHOCTb WUMEIOT Y/ieHbl YPaBHEHUS NBW)KEHHUS XUIKOCTA JOusepa
OTHECEHHOTO K eJUHUL|e CUJIbI TSPKECTH U UTO OHU BbIPaXKaroT?

8. Kakoii 3aKoH npe/icTaBsieT coboii ypaBHeHre BepHyimm?

9. Kakyo M/1I0CKOCTb Ha3bIBalOT IVIOCKOCTHH) CPaBHeHUs?

10. Kakoe Bblpa)keHHe W3 ypaBHeHUs1 bepHy/iiM XapakTepusyroT IMOTeHLIUalIbHYH0
SHEPTUI0 TI0JIOKEHUS] COOTBETCTBEHHO €JWHUIIBI MacChl, eJUHUILbI 00BEMa, eJUHULIBI
CUJIbI TSXKeCTU?

11. Kakoe BblpakeHue U3 ypaBHeHUs bepHy/uiM XapakTepu3yroT MOTEeHLUa/TbHYIO
SHepPrur0 /laBjieHusi COOTBETCTBEHHO e/JMHUIIbI MacChl, eIMHULbI 00bEMa, eIUHULIbI CUTIbI
TSDKeCTU?

12. Kakoe BbipakeHUe M3 ypaBHeHUs bepHy/UIM XapakTepu3yrT KUHETUUYeCKYH
SHEepPIUI0 JlaB/ieHUs] COOTBETCTBEHHO e/JMHUIIbI MacCChl, eIMHULIEI 00bEMA, eIUHULIbI CHTTbI
TSDKECTU?

13. B uém 3ak/rouaeTcs SHepreTUUeCKu CMbICT YypaBHeHus1 beprysin?

14. Kakoe BbIpakeHHe U3 ypaBHeHUs bepHy/iM XapakTepu3yeT reOMeTpUUYeCKYrO

BBICOTY?

15. Kakoe BbIpakeHUe 13 ypaBHeHUs bepHy//iM XapakTepu3yeT Mbe30MeTPUUYeCKYHO
BbICOTY?

16. Kakoe BbIpakeHuWe U3 ypaBHeHUs bepHy//M XapakTepusyeT CTaTUYeCKUM
Harop?

17. Kakoe BeIpa’keHHe U3 ypaBHeHUs1 bepHy/IM XapakTepu3yeT CKOPOCTHOM Harop?

18. Kak MO>XHO U3MepUTb CKOPOCTHOW HAMop >KUAKOCTU?

19. OT yero 3aBUCUAT CKOPOCTHOW Hamop”?

20. B uém 3ak/r0yaeTcsi reoMeTpUYeCKU CMbIC/ ypaBHeHUs1 bepHyim?

21. TlocTpouTe JIMHUM CTaTAYECKOTO W TOJIHOTO HAropa AJis TMOTOKa WealbHOU
JKUIKOCTH.

22. Kakue mapaMeTpbl TIOTOKAa >KUIKOCTH CBSI3bIBAeT MeXAy C000i ypaBHeHHe
Bepnymn?

Tema 6. Pexumsbl aABMKeHMA XUAKOCTU. Ilorepu Hamopa mo pjvMHe U B
MeCTHBIX COMPOTHB/ICHUSAX.

1. Kakoe BvKeHUe Ha3bIBaeTCs JaMUHapHbIM?

2. [laiite oripefiesieHre TypOy/IeHTHOTO JBUKEHUS )KUKOCTH.

3. B uém cmbica urciia PertHobca?

4. Kak oripefie/iuTb CPeJHIO0 CKOPOCTb MOTOKA KUJKOCTU?

5. Kakue (hakTopbl BIUSIOT Ha XapaKTep JBWKEHUS >KUJKOCTH B TpyOax?

6. W3o00pa3uTe cxemaTuueCcKd NPOGUIA CKOPOCTeM TIpU JIAMUHADHOM WA
TypOy/IeHTHOM ABW)KEHUSX >KUJKOCTH.

7. Tlo kakoii ¢dopmysie orpefie/isieTCs CpefiHssi CKOPOCTh TOTOKa >KUJKOCTU TMpHU
JJAMUHApHOM [IBMKeHUU?

8. Ilo kakou (opmyne oripefensieTcss CpeAHsisi CKOPOCTb MOTOKa >KUAKOCTH MpPU
TypOy/JIeHTHOM JIBU)KE€HUH?

9. Urto Takoe KpuTHYeckoe uncio PeiHobzca?

10. Kakoii nporecc Ha3bIBaeTCsi KaBuTaluen? [laliTe XapakKTePUCTUKY JaHHOTO
TipoLiecca.

11. Kakuve BuABI COMNPOTHBAEHWIN OOyCTaBAMBAIOT TIOTEPU Haropa B IIOTOKe
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JKUIKOCTHU?

12. TTo kakoti hopmyJie onpe/ie/siFOTCS IOTePU Haropa MOTOKa KUAKOCTU?

13. Hanmmmte dopmyiny [apcu-Beiicbaxa Ajist omipe/iesieHyst TIOTepH /aB/ieHUs TI0
JJIUHe.

14. Yem 00ycC/iOB/IEHbI IOTEPU Ha TPEHHE?

15. KakoB (pr3nyeckuii CMbIC/T KO3()QULIMEHTa CONPOTUB/IEHUS Ha TpeHue?

16. OT KakuX (paKTOPOB 3aBUCUT KO3(DPULIMEHT CONPOTUBIIEHUS Ha TpeHre?

17. JawiTe onpejeneHre SKBUBaJT€HTHOU LLIEPOXOBAaTOCTH.

18. OT yero 3aBUCUT 3KBHBa/IeHTHas [11€POX0OBATOCTh?

19. W3obpa3ure 3aBUCMMOCTh Ko3bduieHTa A oT uuciaa PeliHonmbica wu
oTHOCUTeTbHOU. OOBbsCHUTE aHHYHO 3aBUCHMOCTb.

20. Harmummmre opmyiny ITyaselinsg u ykaxkute 00/1acTb €€ IpUMeHeHUsI.

21. Yto noHMMaeTCs Mo MeCTHbIMU COTIPOTUBJIEHUSIMU ?

22. IlepeumnciuTe TIPOCTEUIIE MECTHBIE COMPOTUB/IEHUSI.

23. N306pa3uTe cxemMaTUUeCKU 3a/IBUKKY, fuadparMy, KOjJeHO U BEHTHU/Ib.

24. N306pa3ute cxemaTHyeCKU XapaKTep TeUeHHsl MPU BHE3alTHOM pacIIdpeHUr
IIOTOKa.

25. WN300pasuTe cxemaTWyecKM XapakTep TeUeHHsi TIPM BHE3alTHOM CY)KeHUU
TIOTOKa.

26. N306pa3uTe cxeMaTHUeCKH XapakTep B/WSHUS JuadparmMbl Ha TIOTOK.

27. N306pa3uTte cxemaTUueCKWd XapakTep TeueHUs B KoJieHe 0e3 3aKpyrJyieHusi U B
3aKpYIVIEHHOM KOJIeHe.

28. UTo noHMMaeTCs Mo/, 5KBUBAJIEHTHOM JJTMHOM MECTHOT'O COTIPOTUBJIEHUS?

29. Yto Takoe rnpvBeJeHHas Aj1MHa?

Tema 7. YpaBHeHHe OepHY/LIH /ISl 3/IEMeHTAPHOW CTPYHKM M MOTOKA BA3KOM
JKHJAKOCTH.

1. Yem oT1vuaroTcsi ypaBHeHUs1 bepHy/im 119 ueanbHOU U peasibHOU >KUAKOCTH,
JJ11 3JIeMeHTapHOW CTPYUKY U TIOTOKAa?

2. OT uero 3aBUCUT YUC/IEHHOe 3HaueHue Ko3pdurmenta Kopronuca?

3. Kakue orpaHuueHus CyijeCTBYIOT B IpUMeHeHU ypaBHeHUs bepHyniin?

4. Korja rbe3omeTpuuecKasi U HarlopHasi TIMHUM TapaJijie/ibHbl MeXXy CO00M?

5. [Ipy mOMOIIM KakuX JIMHUA MOYKHO CyZIUTh O 3HAU€HWUU U W3MEHEeHUU [laBeHUs
BZIOJ/Ib TIOTOKA?

6. Ilouemy rugpaB/IMuYeCKMM VYKJIOH TIOTOKA peaslbHOW >KUAKOCTH BCerja
TO/IO>KUTE/TbHBIN ?

Tema 8. /IBKeHHe )KUJKOCTH B HalIOPHBIX TPYyOONPOBOAaX.

1. [aiiTe omnpe/esieHre TIPOCTOTO TPyOOIIPOBO/A U T/ie OHU TTPUMEHSIFOTCS ?

2. [latiTe oripefiesieHHe CJIOKHOTO TPYOOMPOBO/Ia U TZie OHU MPUMEHSIOTCST?

3. Kakue BU/bI C/IOKHBIX TPYOOTIPOBO/IOB BhI 3HaeTe?

4. Kakue TpybonpoB0o/ibl Ha3bIBAIOTCS HATIOPHLIMU U T'/le OHU TTPUMEHSIFOTCS ?

5. Kakue Tpy0OOITpOBO/ibl Ha3bIBAIOTCS O€3HAMIOPHBIMU U TZle OHU MPUMEHSIOTCST?
6. 113 Kakix MaTepHasioB BhITIOJHSIOT TPYOOIIPOBO/bI?

7. Kakue mapaMmeTphl 3aBUCSAT OT CBOMCTB MaTepHasa TpybomnpoBozia?

8. MoxkeT /i1 /151 TiepeKauku KUAKOCTH UCTI0/Ib30BaThCA JaBjieHue ras3a’?

9. M3 KaKMX COCTaBJISION[MX CK/Ia/IbIBAalOTCS TIOTEPH Haropa B TpybompoBogax?
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10. Kakue y TpyOOMpOBOALI CUMTAIOTCS KOpOTKUMH? [IpuBefuTe TMpUMepHI
KOPOTKHX TPyOOTIPOBO/IOB.

11. Kakue TpyOOIIPOBO/BI CUMTAIOTCS JIMHHBIMU? [IpyBeauTe MpuUMephl JIMHHbBIX
TPyOOIIPOBO/IOB.

12. Kakoe ypaBHeHUe JIeKUT B OCHOBe pacuéTta TpyOorpoBoioB?

13. Kakasi BelMuMHa Ha3bIBaeTCsl COTPOTHBIIEHHEM TPyOOIIPOBOJA M OTUEro OHa
3aBUCHUT?

14. Kakuie BeJTMUMHBI HOCAT Ha3BaHHe 000OIEHHBIX TApaMeTPOB?

15. Kakast Be/ivuriHa HOCUT Ha3BaHHe PAaCXOAHOM XapaKTepPUCTUKHU TPyOorpoBoaa?

16. metoTcst v pa3MuMs B XapaKTepe TMOBe/leHUs] KPUBBIX MOTPeOHOro Haropa
[JIsl TaMUHAPHOTO U TypOY/IeHTHOTO PE)KUMOB TeUueHUs?

17. Tlouemy npu JJTaMHMHApHOM 'peKrMe ABMKeHUs Kuakoctu rpaduk Hootp = f(Q)
nipe/icTaBsieT c000i MPSMYTO JIMHHUIO?

18. TTouemy 1pu TypOy/JIeHTHOM peXWMe ABWXKeHUs >KUAKOCTA rpaduk Hmotp =
f(Q) mpeacraBnsier coboit mapabomMuecKyro KpUByo?

19. aiiTe onpeseneHrie HAMIOPHOW XapaKTepHUCTUKKU TPyOOIpoBoa.

20. ITpuBeanTe TIPUMEPHI TIOCTPOEHHST HATIOPHBIX XapaKTepHUCTUK TPyDOOIpoBoa, B
3aBUCUMOCTHU OT UX Ha3HAUEHUS.

21. [1aiiTe omnpesiesieHre cuhOHHOTO TPyDOOIIPOBO/Ia.

22. Komruiekc KaKux MeponpUsATHH Heo0X0JUMO MPOBECTH [I/Isl TOTO, YTOOBI ChdOoH
HayaJl MpOoIyCKaTb )XUAKOCTh?

23. Kakue xapakTepuCTHKU Ch(oHa 0OBIYHO OTpe/ie/isiioT pacuéToM?

24. Kakoe 3HaueHUe BaKyyMa cjieflyeT TIpUHAMAaTh MIpU pacuéte CU(OHOB?

25. Jlaiite o0BsicHeHHe TpadoaHa/TUTHYECKOTO MeTOZa OTpe/ie/IeHUs] ONTUMAa/IbHOTO
nuameTpa TpyborpoBoa.

26. Ha3oBuTEe OCHOBHBIE 33[jaud pacyéra MpOCTOro TPyOOMpoOBO/a C MOCTOSTHHBIM
IaMeTpPOM.

27. Kak HaiT TOTpeOHbIN Harop MpocToro Tpybomnposoa?

28. Kak onpeseTb pacxo/, >KUAKOCTH IMPOCTOro Tpybomnposoa?

29. Kak onpeienuth AriameTp TPyObI rpocToro TpybomnpoBoga?

30. UYeMmy paBeH pacxoZ JKUAKOCTHU TpU I[10C/Ae[0BaTe/JbHOM COeJVUHEeHUU
TPyOOTIPOBO/IORB?

31. ITo kakoi (opMyse orpefensitOTCsl MOTepU Haropa MNpU TOc/ae[0BaTe/TbHOM
coelMHeHUU TPYOOTIPOBO/OR?

32. W3ob6pasute H = f(Q), HamopHyr XapaKTePUCTHKYy II0C/Ie/OBaTeIbHO
coeMHEHHbIX TPYOOMPOBO/IOB.

33. Kak ormpezensieTcsi  CONMPOTHBIeHWe CAOXKHOrO  TpyOorpoBoja mpu
Toc/iefloBaTeTbHOM COeJUHEeHUU TPyO?

34. Kakoe yrpaB/iieHWe JI€XKUT B OCHOBE OIpeJiesieHus pacxofa >XUAKOCTUA [Jis
CJIOKHBIX TPYOOIIPOBOZIOB?

35. Ilo kakou (opMyse oripefensieTcsd pacxof KUAKOCTH ITIPU MapasiielbHOM
coeIMHeHUH TPyOOTIPOBO/IOB?

36. [lo kakou ¢opmMmyse onpefenstOTCd MNOTePU Haropa NpU MapasiielbHOM
coeJuHEeHUU TPyOOIpPoBOJOB?

37. N300pa3ute HamopHyto xapakTepuctuky H = f(Q) mapaniensHO coeuHEHHBIX
TPyOOTIPOBO/IOB.

38. Kak ompegensieTcsi COMNpPOTHUBEHHE  CJOXKHOTO TpPyOOMpoBoZa  TpU
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rapasuie/lbHOM COoeluHeHUH Tpy6?

39. Uto Takoe nmyTeBble pacX0/bl KUAKOCTH?

40. YTo Takoe TpaH3WUTHBIA Pacxop?

41. Kak orpefensieTcss pacxoj, >KUIKOCTH B TpPyOOIPOBOZie C TMYTEBbIM W
TPaH3WUTHBIM pacxoJamu?

42. Uto Takoe 3KBHBAJIEHTHBIH pacxXof, TPyOOIIpOBOJia C MYyTeBLIM M TPaH3UTHBLIM
pacxogamMu?

43. HazoBute (haMuivio y4eHOTO, MepPBbIM [IABILIETO TeopeThyeckoe 0O0CHOBaHMe
TU/IPaBINYeCcKOro yzapa.

44, TTosicHUTe CYLLIHOCTb MPOL[eCCOB, MPOUCXOAALIUX TIPYA TUAPABIUYECKOM yape.

45. TlpuBegurte TipUMep TMOJIE3HOIO WCIIO/Ib30BAHUS SBJIEHUS TUPaB/IMUYeCKOro
yzaapa.

46. HanuimmTe BbIpa)keHue /151 OIpe/ie/ieHUs1 yAapHOIo 1aB/IeHuUs .

47. W3 KakuxX CcJjlaraeMbIX COCTOUT TIOJHOe [aBjieHWe B TpyOompoBoze TipH
TUAPABINYECKOM yZiape B HeM?

48. Ha3zoBuTe MOpSAOK BeIMUYMHBI CKOPOCTH pacripefie/ieHusl YIapHOM BOJIHBI IS
V3BECTHBIX XKUJKOCTEHU.

49. TlepeuncinTe criocoobl 60pLOBI C TUIPABINYECKUM Y/IapOM?

50. TlosicHWTe MOHATUS TIOJIOXKUTEJBHOTO W OTPHULIATE/IbHOTO TMPAaB/IAYECKOro
yzaapa.

51. K KakuM MOC/e[CTBUSIM MOXXET MPUBECTH OTPULIATEebHBIN TH/IpaBIAUYeCKUM

ynap?

Tema 9. UcTeuenue )XxUAKOCTH yepe3 0OTBEPCTHA U HACAKH.

1. TloueMy TIDOMCXOJUT Cy’)Ke€HHWe TIOTOKa J>KUIKOCTU TIPDU HCTEUEeHWU ee U3
OTBepCTUS MaJIoro AuamMerpar

2. Kakoi1 ko3 duiieHT Ha3biBaeTCs KO3PHUILMEHTOM CKATUSI IOTOKA KUAKOCTU?

3. Kakoe ypaBHeHHWe JIe)KUT B OCHOBe OIIpefleJieHHsI TeOpeTUYeckKou U
JeUCTBUTEIbHOM CKOPOCTU UCTEUYEHUS )KUJKOCTU?

4. TloueMy [eliICTBUTe/IbHAsE CKOPOCTh UCTEUEHNs MeHbIlle TeOPeTUUeCKOU?

5. Kakoli kKoapduiirieHT Ha3biBaeTCs1 KOA(PHULIMEHTOM CKOPOCTU?

6. Tlouemy [eNCTBUTE/bHBIMA pAacXO[, >KUAKOCTU MeHbllle TeopeTUUecKoro IMpu
VCTeUeHUU KUIKOCTU?

7. Kakoli Ko3(pduireHT Ha3biBaeTCsl KO3(PhULIMeHTOM pacxoza?

8. Ha3HaueHue 1 Kaccuukanys HAIUHAPUUECKUX HacaZoK.

9. Ha3HaueHMe KOHUYECKOr0 CXOZSALLEeroCsl ¥ PaCXOsALIerocsi HacaioK.

10. Kak MokHO u3bexkaTh 00Opa3oBaHUsI TpM BXOZe B KOHWYECKHM HacafloK
BHYTPEHHEr0 CKaTusl CTPyU?

11. ITosicHuTe TIperMyILieCcTBa KOHOWJA/IBHOTO HacaJKa.

12. [Haiite omnpegeneHve Au(@Py3MOHHOTO Hacagka U TIePeYMC/IUTe €ero
TpeuMylLecTBa repes OCTalbHbIMU TUIIAMU Hacaz oK.

13. Kak B/usieT yMeHbIlleHUMe Haropa IIpU OMNOPOXKHEHWU COCyJa Ha BpeMs
OTIOPOXKHeHus cocyza?

14. TlepeuriciiiTe CUJbI, IEHCTBYIOIIME Ha TeI0, 00TeKaeMoe TTOTOKOM XXUKOCTH.

15. OT KaKuX BeJIMUMH 3aBUCUT KO3 (ULIMEHT CONMPOTUBJIEHUS [JaBAeHUs?

16. HapucytiiTe cxemMbl (hOpMUpPOBaHUS TMOTOKA MPU 00TeKaHWU TVIOCKON CTeHKH U
CTEeHKU KOHUYeCKOU (POPMBI.
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17. TlosicHute rpauyeckd BO3HUKHOBEHHWE CWJIbl peakluu TIpU UCTeUeHUU
JKUJIKOCTH U3 COCY/a.

18. Kakue TeopeTryeckue moJioyKeHus1 UCTIOJIb3YOTCS IIPU OIpe/e/ieHUH Be/TMYVHbI
CWJ/IbI peakuu?

19. Pe3ysnbTaTOM Kakux CWJ/I, [AEUCTBYIOIIMX Ha >XUAKOCTb, HAaXOZSAIIYHCS B
MOKOSIILIEMCSI COCY/e, SIB/ISIETCS] CU/la PeakLiuM CTPYH, BhITeKarolel yepe3 OTBepCTHeE B 3TO
cocyze”?

Tema 10. be3nanopHoe ABHIKeHHe XUJKOCTH.

1. Ilpu Kakux yC/0BUAX BO3MOXKHO paBHOMEPHOE JIBWXEHUE B OTKPBITHIX pycC/iax?

2. UYemy paBeH TU/JpaBIAYECKUN YKIOH CBOOOJHOUW TIOBEPXHOCTU TIpU
PaBHOMEDHOM /JIB)KEHUM B OTKPBITBIX PyCJiax?

3. OcobeHHOCTU oOTIpefiesieHUs] CKOPOCTH ABWXKEHUs >KUJKOCTH W pacxofia TMpu
6e3HarIOPHOM ABM>KEHUN YKUAKOCTH.

4. Kakasi CKOpPOCTb Ha3bIBaeTCs MPUBEeJEHHON CKOPOCThIO?

5. Uto Takoe MoAyJib pacxoga?

6. Kakue (pakTOpBI BIUSIIOT Ha TU/IPABINUECKY HaWBBITOJHEIIIee ceueHre KaHasa?

7. UTO JIeXXKUT B OCHOBE ONpeZiesieHusi AOMYCTUMOU CKOPOCTH JBW)KEHUS >KUJKOCTH
B OTKPBITBIX KaHa/iax?

8. Kak BiusieT 111epoX0BaTOCTh Ha Mpe/je/TbHbIN YK/I0H KaHasa?

9. Kakue Tpy60npoBo/ibl OTHOCATCSI K CaMOTEUHBIM TPyOOIIpOBOIaM?

10. Kakue dhopmbl ceueHnii MeroT 6e3HariopHblie TPyOOIIPOBO/BI?

11. Kak ripou3BoauTCS pacueT 6e3HaropHbIX TPyOOITPOBO/OR?

12. Kak onpeenuTh CKOPOCTh M PacXo/i )KUAKOCTH B Oe3HArtopHOM TpyOompoBoze?

13. Kak oripefie/luTh pacxof *KUAKOCTH TPH JIaMUHApDHOM peXXrMe Oe3HariopHOTo
OBIDKEHUSI B TMPSMOYTOJbHOM CeueHuH, TparelenanibHoi ¢opMe U MOAYKPYI/IOM
CeyeHUM KaHana?

14. YTto Takoe BOJIOC/IMBHI?

15. Kak kmaccuuumpyroTcsi BOAOC/IMBBI B 3aBUCUMOCTH OT (DOPMbI CJIMBHOTO
riopora?

16. Kak Knaccu(uIMpyrOTCSd BOJOC/IUBBI TI0 TUMY COMPSDKEHUs] CTPYU C HIDKHUM
obedom?

17. Kak knaccuuiMpyroTcsi BOAOC/IMBBI B 3aBUCUMOCTU OT Paco/ioKeHHUs TTopora
BOZIOC/IUBA?

18. Kak kmaccubuiypyroTcsi BOAOCIMBBI B 3aBUCMMOCTH OT (POpMBbI BbIpe3a B
rperpakjaroler CTeHKe?

19. Kak knaccuuumpyroTcsi BOJOCUBBI B 3aBUCUMOCTH OT COOTHOLIEHUS] MeXITy
JTMHOW BOZOC/IUBA U LIIUPUHOM TTOTOKA?

20. B uem 3ak/ro4yaeTCs OCHOBHas 3ajjaua pacueTa BOJOC/IUBA?

Tema 11. /IBr)keHue B3BellIeHHbIX YaCTHI] B II0TOKe.

1. Kakve BO3HUKAWOT TMAPOaspPOJUHAMUYECKHE CHUJIbl B3aUMOJEUCTBUSL MEXIy
TEeJIOM U KUJKOCTbIO?

2. B KakoM ciyuae BO3HHKAET CUJa COMPOTUB/IEHUSI MEXXY Te/IOM U KUJKOCTbIO?

3. OT Kakux (PaKTOpOB 3aBUCUT KO3 (ULIMEHT COMPOTHUBIIEHHUS?

4. Kakasi CKOpOCTb Ha3bIBaeTCsi KpUTUUECKOM?

5. Kak BausieT pe)kuM JBUKEHUS >KUJKOCTH Ha CBOOOJHOe TajeHue Mesbuaillliix
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yacTtui?

6. [laTb 00BsICHEHWE BeJIMUMH CH/TbI COTIPOTHB/IEHUS 10 hopMysie CTOKCa.

7. Tlpm KakuxX YC/IOBUSIX [AeWCTBYIOT TIOAbeMHas CWia W Cula JI000BOTO
COTIPOTUBJIEHUS?

8. [Touemy npumensietcs popmysia H.E. )KykoBckoro B ruipotpaHcriopre?

9. Kakue yc10BUSI T'MAPOTPAHCIIOPTUPOBaHKWe TBEPAbIX Tel [0 BepPTUKAIU U
TOPU30OHTA/IU?

10. Kak oripefie/sisitoTCsi CKOPOCTH TPOTaHUSI U KpPUTHUYeCKasi CKOPOCTb TBepZbIX
yacTul] (TupocMecu)?

11. IprurHBI BO3HUKHOBEHHSI COITPOTHB/IEHHS TTPH 00TeKaHUM TeJla XKUAKOCThIO?

12. Kak BiusieT (popMa Tesia Ha BeJIMUWHY CUJIbI COMIPOTHB/IEHUS ?

Tema 12. /IBWKeHHe )KUIKOCTH B IIOPUCTBIX Cpejax.

. Kakoe giBm>xeHue KUIKOCTH Ha3bIBaeTCss O€3HATIOPHBIM JBIKEHUEM?

. Kakoe iBm>KeHMe >KUJKOCTH Ha3biBaeTCs (PuibTparyeii?

. Kakast punbTpaijys Ha3biBaeTCsl HATIOPHOM?

. B ueMm 3akstouaeTcsi ocHOBHasi 3aziaua B 06/1acTu GUIbTpaLyun?

. OT yero 3aBUCUT CKOPOCTb (PUIBTPALIUM?

. Kak onpefiensiercst K03 GULIMEHT MOPUCTOCTH?

. Kak onpepgiensiercst K03 ULIEHT MPOCBETHOCTU?

. Kakoe cTpoeHye eCTeCTBeHHBIX TPYHTOB?

. 3aueM BBOJUTCS MOHATHE (DPUKTHBHBIE TPYHTHI?

0. Kak ornipegensiercs ko3 duiieHT GUibTpaluu?

. Kak onpegiensietcst ko3 buiieHT MpOHULIaeMOCTH ?

. /11 Kakoro pekrma JBWXKeHUs PUMeHseTcs 3aKoH [Japcu?

. Kakol ypoBeHb BO/jbI HAa3bIBAETCSI CTaTUYECKUM ?

. Kakol ypoBeHb BO/Ibl HAa3bIBAETCSI AUHAMUUECKHM?

. [TocTporiTe KpUBYIO Jleripeccuu AJisl KOJoALa.

. Kakou paguyc HasbIBaeTcsl pajiyCoOM IpeHUPOBaHUS?
17. TIpoanam3upyiiTe Gopmysy [Irorou Ajist 6€3HaTIOPHOTO JBUKEHUS KUJKOCTH B

TIOPUCTOM Cpefie.
18. ITouemy Bo/ja M3 apTe3MaHCKOI0 KOJIOZL|a BEITEKAeT CAMOTEYHO?
19. Kak onpefiensieTcsi AeOUT apTe3raHCKOT0 KOJIOALIA MPX HarlOpHOU (hUIbTpaIium?
20. Kak oripeziesisieTcst yie/bHbIN eOUT MPH HAaTIOpHOM UILTPALIM?
21. Kak onpezensieTcsi KO3 buiieHT GUIbTPal[MU MPY HAIIOPHOM (GUIbTpaLUU?
22. YTo nexxuT B OCHOBe MeTOo/ja 371eKTPOruApoAuHaMuueckux aHanoru (OI'/JA)?
23. Kakue 3akoHbI jiexkaT B ocHOBe DI'[IA 1ipu pelieHuM GUIbTPALIMOHHBIX 3a/au?
24. IIpuBectu nipuMep mozeupoBaHus 1o merony JI'TA.

R OO UlLh,, WN -

e e e el e
AU AN WN -

Tema 13. OcHOBBI TEOpUH MO/je/TMPOBAHUA I'U/IPABIUYECKUX SBIC€HHH.
1. 551 yero He06XOAUMO MO/IeTUPOBaHMUe IU/IPABINYEeCKUX SIBIEHUM?

2. Kakue pasnuyaroT BU/bI MOZe/IMPOBaHUsA?

3. UTo /1e)KUT B OCHOBE (PU3UUECKOTO MOJe/TUPOBAHUS?

4. YTO J1Ie)KUT B OCHOBE YUC/IEHHOI0 MOJe/TMPOBaHUA?

5. UTo /Ie)KUT B OCHOBE MeXaHU4YeCKOro MoAo0us?

6. UTo /Ie)KUT B OCHOBE reOMeTpUUeCcKoro rnozobus?

7. UTo Takoe reoMeTpUUeCKHUM JIMHeHHbIN MaciTab Mozenn?
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8. UTo /1Ie)KUT B OCHOBE KHHEMAaTHUYeCKOTO TTOA00Hs?

9. Yro Takoe MaciiTab BpeMeHH, CKOPOCTU U YCKOPEHUSI?

10. YTo 1e>KUT B OCHOBE IMHAMHUECKOTr0 Mogo0us?

11. Yro Takoe maciitab cus?

12. YcTaHOBUTH, KakK OMpeZe/seTcss B3aWMOCBSI3b MeXAY MacIiTaOHbIMHU

MHOKUTEIIMU ?

13. Kputepuii HetoToHa /15 TUAPOIMHAMUYECKOTO MOA00Us.

14. Yo Takoe ycioBre OJHO3HAYHOCTU?

12. Yto nexxut B 0CHOBe Kputepus Ppyzaa’?

13. Kakue (akTophl /ie’kaT B OCHOBE PACCMOTPEHHS TOA00HSI TIOTOKOB B C/Tydae
nipeo6/1aZiaHUst BIUSHUS CUJT TSDKECTH?

14. Kakue ¢akTopbl J/ekaT B OCHOBe PAaCCMOTPEHHSI TMO00Ms TIOTOKOB MpHU
nipeo6J/iaZiatoIiieM BIUSHUM CUJT COTIPOTHB/IEHUS ?

15. Kakue KpuTepuu jie’kaT B OCHOBe TOA00HSI TIOTOKOB TIpH Tipeob/iaziaroriem
BJIUSIHUS CUJ1 COTIPOTUBJIEHUSA?

KpuTepum u mkasna oneHUBaHUSA 110 OLeHOYHOMY CpPe/ICTBY

cobecegoBaHue (YCTHBIA/MIMCbMEHHBIN OMPOC)

IIMxana
OLleHMBaHHUA

Kpurepuii oLleHUBaHUA

OTJIMYHO

(5)

OTBeT NOMHbIN ¥ NPaBU/IbHBIM HA OCHOBAaHUM U3YUYEHHOr0 MaTepuasa. BeljBUHYTHIE
M0JIO)KEHNUsI apryMeHTHMpOBaHbl M W/IIIOCTPUPOBaHbl IMpuMepamu. MaTepuan
U3/I0)KeH B OIpe/ie/IeHHOM JIOTUYeCKOM IMOC/Iefl0BaTe/IbHOCTH, C UCIIO/Ib30BaHUEM
HayYHBIX TEPMUHOB; OTBET CaMOCTOSTe/bHbIN. OOyyaromuiicss yBepeHHO OTBeYaeT
Ha /I0TOJIHUTE/IbHbIE BOIIPOCHI.

XOPpOLIO

(4)

OTBeT MOJIHBIN W MPaBU/IbHBIN, TOATBEP)KEH TIPUMepaMu; HO X 000CHOBaHUe He
apryMeHTHpOBaHO. Marepuan  U3/0keH B OINpe/le/IleHHOW  JIOTUYeCKON
10C/1e/]0BaTebHOCTH, TIPY 3TOM [IONYyIlleHbl 2-3 HeCylleCTBeHHble TOrPeIIHOCTH,
UCTIpaB/ieHHble TI0 TpeOoBaHUIO 5K3aMeHaTopa. Marepuan H3/0)KeH OCO3HaHHO,
CaMOCTOATE/IFHO, C WCIOJb30BaHWEM HAy4yHbIX TepMHUHOB. OOyuaromuiics
WCTIBITHIBAeT He3HaUUTe/IbHbIe TPYAHOCTH B OTBETaX Ha JOMOJHUTe bHbIe BOMPOCHI.

yZI0BJIETBOPH-
TeJIbHO

3)

OTBeT HeJOCTaTOUHO JIOTMUECKU BBICTPOEH, camocTosTeneH. OCHOBHbIE TOHATHS
yroTpebsieHbl TPaBUBbHO, HO OOHapy)KUBaeTCsl HeJOCTaTOYHOE PpacKpbITHe
TEOPeTUYeCKOro  MaTepuasna.  BbljBuraeMble  [OJIO)KEHUS ~ HEJOCTaTOUHO
apryMeHTHpOBaHbl W He  TIOATBep)XKJeHbl  IpUMepaM{; OTBeT  HOCHUT
NPEeMMYIIeCTBEHHO  OMNMcaTe/bHbIM  XapakTep.  HayuHasi  TepMHHO/OrUst
UCTIO/Ib3yeTcsl  HeflocTaTOyHO.  OOyuaroluiicss  UCIBITBIBaeT — [JOCTaTOYHbIE
TPYAHOCTH B OTBeTaX Ha BOMPOCHI.

HeY/I0BI1eTBOPU-
TeJIbHO

)

OTBeT HefO0CTaTOYHO JIOTMYECKU BBICTPOEH, caMoCTosiTesieH. OCHOBHbIE TOHSITUS
yrnoTpeb/ieHbl  HEMpaBWIbHO, OOHAapy)XMBAeTCs  HeJOCTAaTOYHOE  PaCKpBITHE
TEOPeTUUeCKOro  MaTepuasna.  BbliBUraeMble — TOJIOKEHHSI — HEJOCTaTOYHO
apryMeHTHMPOBaHbl M He TOATBEpP)K[eHbl TpuMepamu; HayuHas TepMHHOJIOTUS
ucronb3yercss  HefgoctaToyHo.  OOyuaromuiicsi — WCTIBITBIBAET — IOCTaTOUHbIe
TPYJHOCTH B OTBETaX Ha BOTPOCHI.
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IIpakTHueckue padoThI

3aganue 1.

[nsi 3aaHHOW TH/paBJIMYECKOU CHUCTeMbl COCTOSIIeHd U3 LUIMHPHUUYeCKOTo
pe3epByapa 1 ¢ nonycepuyecKUMU BepxXHel U HIKHeM KPBIIIKaMU paJinycoM R, nmeer
OokoBoli JOK [guameTpoM do, KOTOpBIM HAxXOAWTCS HA pacCTOSHUA hy OT oOcH
TPyOOMNPOBO/ia U 3aKPbIT IJIOCKOM KPBIIKOH. Pe3epByap 1 coefiuHsieTCsl C pe3epByapoM 2
TpyOOTNPOBOJIOM, M3TOTOB/IEHHBIM W3 CTapOW CTa/ibHOW TPYObI JuHOM I, irameTpom d U
KO3(PhULIIeHTOM COTpoTUB/eHUs 3aABWXKKU ¢. Bopa mopg Hanmopom H; W [aBieHueM
BO3/lyXa Ha CBOOOAHOMW TI0BepxHOCTH P, (M30BITOUHOE [aBeHHe) IiepeTeKaeT U3
pe3epByapa I B pe3epByap 2, a M3 Hero TIIpyd TIIOCTOSHHOM Hariope H,;, uepe3
LUIMHAPUYECKU HacaloK AUaMeTpoM d, BbITeKaeT B aTMocdepy, yAapssich O IMJIOCKYHO

riperpagy 3.

3ajaHue 2.

LunuHapryeckuid pe3epByap 1 € MJIOCKOW BepxHel W Monyc(epruueckol HDKHeM
KPBIIIKAaMU pafinycoM R, umeer O0KOBOM JitOK auamerpoM do. JIFOK HaxXxoAuTCs Ha
pacctosiHum ho OT ocu TpyOOIIPOBO/Ia, 3aKPBIT MoMychepruyecKkoii KphIKOW. Pe3epByap 1
U CoeJuHEH C pe3epByapoM 2 TpyOOIpPOBOZOM, W3rOTOBJAEHHBIM W3 HOBOM CTa/lbHOU
TPyOBI AuHOM [, fuameTpoM d M KO3(DPULIMEHTOM COMPOTUB/IEHUs 3a/BWXXKU. Boza moj
HamopoM H, W [aBjieHMeM Bo3/yxa Ha CBOOOJHOU ToBepxHOCTH P, (K30BITOUHOE
[laBJIleHre) IepeTeKaeT W3 pe3epByapa ! B pesepByap 2, a U3 Hero, Mpu IMOCTOSHHOM
Haniope H;, yepe3 LMIMHJAPUYECKUN HacaJOK AvaMeTpoM d, BbITeKaeT B aTtMmocdepy,
yZAapsisick 0 NoJyiycepuuecKyro nperpagy 3.

3aganue 3.

umuHapruueckuii pe3epByap 1 ¢ nonycdhepruueckoi BepxHel W TJIOCKOM HIDKHeN
KpBIIIIKAaMA pafiycoM R, nMeeT OOKOBbIe JIOKM AuaMeTpoM do. JItOKM HaxofsATCs Ha
paccTosTHUU ho, OT [THA U KPBILIKY pe3epByapa 1, 3aKpbIThI MJIOCKOU U MOy C(phepruyecKuMu
KphbIllTKaMy. Pe3epByapa 1 coefiMHeH C pe3epByapoM 2 TPyOOIpPOBO/IOM, M3TOTOB/IEHHBIM
13 HOBOM UyTr'yHHOU TpYOBI AyiuHOM I, nuameTpoM d U KO3(PUI[MeHTOM COTPOTHB/IEHUS
3aABWKKU. K aHUIy pe3epByapa 1, TO/JHOCTBEO 3allOJTHEHHOTO BOJOM, TOZCOeAUHEH
MaHOMeTp, TOKa3bIBaloIUi AaByeHue P, (U30biTouHOe fAaByieHue). Bosja mepeTrekaeT u3
pesepByapa 1 B pe3epByap 2, a W3 Hero TIpyd IIOCTOSHHOM Harope H; uyepe3
LUIMHAPUYECKUW HACcaloK JhuaMeTpoM dy BbITeKaeT B aTMocdepy, yAapssich o Tiperpagy 3
C YIJIOM PacKphITUs .

3aganue 4.

LunuHapryeckuii pesepByap 1 ¢ noayc@epuueckor HXKHeM KPBIIIKOW paauyca R,
uMeeT U OOKOBYIO KOHUYECKYIO KPBIIIKY C AUaMeTPOM OCHOBaHUS dy, HAXOASIIYIOCS Ha
paccrosiHuu hy OT ocu TpyOoripoBoia. PesepByap 1 coeiuHeH C pe3epByapoM 2
TPyOOIIPOBOJIOM, W3TOTOBJIEHHBIM W3 UYI'YHHOW TpyObl aymHOM [, auametpom d u
Ko3hduieHToM COTpoTHBI/IeHUs 3aABWKKU €. [laB/ieHre Ha ypOBHe I1leHTpa CUMMeTpUHU
KOHMUYEeCcKoro OOKOBOTO JitoKa paBHO P, (u30bITOuHOe fAaBiieHue). Boja mepeTekaer u3
pe3epByapa I B pesepByap 2, a U3 Hero TIpyd [IOCTOIHHOM Hariope H,;, uepe3
L[ATMHPUYECKUM HacaJloK AuamMeTpoM dr BbITEKAaeT B aTMocdepy, yAapssich O MJIOCKYHO

riperpaay 3.
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KpnTepnn 1 IIKd/Id OL€HUBAHHUA I10 OLI€HOYHOMY CPeACTBY

NMpakKTU4YecKas padora

IIkana oneHUBaHUA
(uHTepBa 0A/NIOB)

KpuTepuii onjeHHBaHUA

OT/INYHO

()

CTyeHT TpaBWILHO BBITIOJNHWA 3ajaHue. [lokaszan OT/IMUHBLIE BaJeHUs
HaBblKaMU TPUMEHEHUs] TIOJyUeHHbIX 3HaHWM W YMEHUM NpU pelleHun
npodeCcCHOHANBHBIX 33Jiau B paMKaX YCBOEHHOro y4yeOHOTO Marepuasa.
OTBeTHI Ha BCe [IONOJHUTE/IbHbIE BOIIPOCHI Ha 3allUTe.

XOpOLIOo

(4)

CTyZieHT BBLIMOMHWI 3a/jaHie C HebOoJbIIMMU HeTOYHOCTsMH. [Tokasam
XOpOLIYe BJaJleHUs] HaBblKaMy NIPYMeHeHHs] [T0JyUYeHHbIX 3HaHUM U yMeHUI
TpU pellleHuH TIPodeCcCHOHAMBHBIX 33Jjau B paMKaX YCBOEHHOTO y4eOHOTO
Mareprana. OTBeTH/1 Ha OOJMBIIMHCTBO JOMOJHUTEIbHBIX BOIPOCOB Ha
3auure.

YAOBJ/IETBOPUTEIBHO

3

CTyJeHT BBITIOJHWI 3aJjaHWe C CYIIeCTBeHHbBIMM HeTOUHOCTsSIMH. [lokasasn
yIOB/IETBOPUTE/IbHOE BjlafieHWe HaBblKaMM TIPUMEHEeHUs] T0/TyYeHHbIX
3HaHWM W yMeHWUW TMpU pelleHUd MpodecCUOHaNbHBIX 33/lad B paMKax
YCBOEHHOTO yuyeOHOro wmarepuana. IIpy OTBeTax Ha [OTOJHUTE/bHbBIE
BOMPOCHI Ha 3a1yTe ObIJI0 AOMYIIIEHO MHOTO HETOYHOCTEH.

Hey/IOB/IETBOPUTE/TEHO

2

[Ipu BBIMOMHEHUU 3a/laHUsI CTYZEHT IPO/IeMOHCTPUPOBA HeJI0CTaTOUYHbIH
YPOBeHb  BJIaJIeHUsI YMEHUSMM U HaBblKAMA  TIPU  PelleHud
rpodecCcrHoOHaBLHBIX 33/jau B paMKaX YCBOEHHOTO yuebHOro MaTepuana. [1pu
OTBeTaxX Ha JOIOJHUTe/bHbIE BOMPOCHI Ha 3amuTe OBLIO IOMYIIEHO
MHO>KEeCTBO HETOUHOCTEH.
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JIabopaTopHbIe padoThI

JlabopaTopHast paboTa Nel.

Tema:  V3MepeHue  TIHWApPOCTAaTUYECKOIO  [JaBJIeHUs,  IKCIIepUMeHTa/lbHOe
MO/ TBep)KeHe OCHOBHOI'O YpaBHeHUs TU/POCTaTUKU.

[TopsifioK BBITIO/THEHUsT PabOTHI.

1. ITpu 3aKphITOM BeHTWUJIe 2 KOMITPDECCOPOM CO3/jaTh M30BITOUHOE JlaBjieHue Ha[
cBoboziHoI noBepxHOCTHIO (0,05...0,1) MIla, KOTOpOe KOHTPOIUPYeTCs MaHOMeTPOM M.

2. 3anucarh oKa3aHusi MaHOMeTpoB My, Mi, M, ¢ yuéTtom mepeBoja UxX B CUCTEMY
CH, Ila.

3. VI3MepuTh BBICOTY YPOBHS >KUJKOCTH B pe3epByape I0 BOJOMepPHOM Tpybke 3 u
BBICOTBI PACIIOJIOKEeHUsI 0Ced MaHOMeTPOB M; 1 M, OT IJIOCKOCTH CpaBHEHUSI.

4. YcrtaHoBUTHb HafA CBOOOAHOW TIOBEDXHOCTHIO TIOKOSIILEHCS  >KUJKOCTH
aTMoc(epHoe ZiaBieHue, [/Is1 Uero BhIKHOUUTL KOMIIPECCOP U MJIaBHO OTKPbITh BEHTUJIb 2.

5. IIoBTOpHO 3arnucarh nokasaHus MaHoMeTpoB My, M, M.

6. [JaHHbIe 3KCIIepUMEHTOB 3arvcaTh B IIPOTOKOJI.

JTaboparopHast pabota Ne2.

Tema: DKcriepuMeHTalbHasi WIIIOCTPAMsl JIaMMHAPHOTO U TypOyJIeHTHOTO
PEXXUMOB JBW)KEHUSI XKUAKOCTH U OrpeZiesieHre yncia PeliHonb/Ca.

[TopsiioK BbITIO/IHEHUSI paboThl M 00pabOTKa OMBITHBIX aHHBIX.

1. OTKpBITh TIO/ArOL[MI BEHTH/Ib Ha MUTAOLeM TPyOOIIpOBO/ie U HArlOJTHUTh BOJIOM
HaTIOpHBIN 0aK 1 HaCTOMBKO, UTOOBI paboTao TepeIMBHOE YCTPOMCTBO 2.

2. OTKpBITb He3HAUWTENbHO Pery/MpyIolyii BeHTU/b 6 Ha CTeK/ISTHHOU TpyOke 5,
yTOOBI CKOPOCTH ABWXKEHUsI BOZbI B Hell Oblsla HeOoJIbIIoN (BoJa [O/DKHA BBITEKATh W3
TPYOKYU TOHKOMW CTPYHKOM).

3. IIpUOTKpBITE KpaHUK Ha €MKOCTH C KpaCWTeslleM U HalpaBUTb B CTEKJ/ISHHYIO
TpyOKy 5 Hebosibllloe KOJMUeCTBO PAacTBOpa KpacuTesis, uTOObI OKpallleHHasi CTpyHKa
BO/IbI TTPe/ICTaBJIsisIa COO0M OTUET/IMBO BhIPAXKEHHYIO HUTh I10 BCel JIMHe TPYOKH.

4. VI3MepuTh C TIOMOLLbIO MEPHOW €MKOCTU 8 U ceKyHJomepa 7 pacxof, Boabl Q B
TpyOKe.

5. i3MepuTh TeMIiepaTypy BO/Ibl B HAalIOpHOM Oake 1 TepMOMETpPOM.

6. Pe3ysibTaThl U3MepeHuit 3amnucathb B Tabm. 2.1.

7. YBeIMUUTb OTKPBITHEM PeryJMpyroLero BeHTU/Is1 6 CKOPOCTh JBU)KEeHUs! BOJbI B
CTeK/ISTHHOM TpyOKe 5, HO Tak, UTOObI OKpallleHHasi CTpPyMKa >XUJIKOCTH COXPaHslach, TO
eCTb UYTOOBI PEKHUM OCTajICs JaMUHADHBIM, U, BBITIOJHUB Te K€ W3MepeHHsi, UTo U B
TIepPBOM OIIbITe, 3aMiCaTh WX Pe3yJbTaThl B Ta0/I. 2.1.

8. JlabHeuIMM yBeJIMUeHUEeM OTKDBITHS PEryupYRLero BeHTWI s 6 co3JaTb B
CTeK/IISTHHON TpyOke 5 TypOyneHTHbIM pexkum (00 3TOM OyZeT CBU/eTebCTBOBATh
VHTEHCUBHOE TMepeMelIMBaHue C BOJIOM pacTBOpa KpAacUTessi)) U BBINIOJHUTb TPETUM U
YeTBEpThIN OMbIThI TaK, KaK OMMCAHO BhbIIIEe. Pe3y/bTaThl M3MepeHuH 3anucarth B Tabs. 2.1.

9. Jns 3aronHenus Tabn. 2.2 cenarb AecATb aHAJIOTUUYHBIX OILITOB, YBeTMUMBast B
KaX/IOM OIbITe OTKPBITHE peryjupyrollero BeHTWIA 6 B auamnasoHe ot 0 go 100% Tak,
yTOOBI 4-5 3aMepoB ObI/IM BBIOTHEHBI B TaMUHADHOM PeXXUMe, a 5-6 - B TypOy/ieHTHOM.
Pe3ysibTaThl U3MepeHUit 3anvcaTth B Tabm. 2.2.

10. BeITOMHUTE BCe BBIUKMC/IEHUS, TIPeIyCMOTpeHHbIe Tabs. 2.1 u 2.2,
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11. TToctpouts B MacmiTabe 1o AaHHbIM Tab1. 2.2 rpaduk h; = f(u).
12. [laTh 3aK/iroueHue 1o pe3y/abTaTaM paboThl.

JlabopaTopHast paboTa Ne3.

Tema: /IBrkeHHe >KUJKOCTH B TPyOe riepeMeHHOT0 CeueHws.

ITopsiZioK BBITIO/THEHHST pabOTHI.

1. TlmaBHO OTKpBIBasg KpaH 6; yCTaHOBUTH TMOCTOSIHHBIM pacxof, uepe3 paboumii
y4acTok-TpyOy repemMeHHOro ceueHus. [Ipy 3TOM Hab/FO[j@eTCs TTOCTOSTHHOE TIOKa3aHHe
nbe30MeTpoB (puc. 2.1).

2. 3anucaTthb MOKa3aHUs Mbe30MeTPOB CTaTUUeCKOTO JaBJieHUsl U TIOJTHOTO /laB/eHUsT
B K&)K/IOM U3 TPEX CEUeHUM.

3. i3MepuTh pacxof BOJpl, /AJisl 4ero Io MoKa3aHUsIM 3/1eKTPOYacoB 3aMucaTh Bpemst
Haro/THeHUsI MepHoro 6auka 06béMoOM V JIUTPOB.

4. Tlocie poBefieHYsI OTIHITOB 3aKPbITh KPaH 6, TIPEKpaTHB C/IUB U TI0Jjauy BOJIbI B
uccienyemyto Tpy0y.

5. I3ameputhb aTMocdepHOe [jaB/ieHNe ps — 110 bapoMeTpy.

6. JlaHHbIe SKCITepUMEHTA 3arucaTh B TPOTOKOJ.

JTabopartopHast pabota Ne4.

Tema: ['mapaBIMUuecKre TIOTepHU TIPU ABWXKEHUU BSI3KOU »KUJKOCTH.

[TopsiZioK BbIMOJ/IHEHUST pabOThI.

1. TlnaBHO OTKpbITb KpaH 6 (puc. 2.1) pgocTturas TOCTOSIHCTBA TIIOKa3aHWM
nbe3oMeTpoB (puc. 4.1).

2. 3ammcaTh TMOKa3aHUs Mbe30MeTPOB CTaTUUeCKOro /aB/ieHUSI B KaKIAOM U3 CeMHU
CeYeHUH.

3. V3meputb pacxoj, BOJBI, [/ Uero IO IMOKa3aHWSIM 4YacOB 3arvcaTh BpeMs
HaToJTHeHUsI MepHOTO 0auka 00béMoM V TUTpoB (00BEM orpeiesisieTCs TIpeIBapuTe/IbHOU
TapUPOBKOW).

4. ITocne npoBeieHUs ONBITOB 3aKPbITh KpaH 6.

JTabopartopHast pabota Neb.

Tema: VicreueHue >XUAKOCTU U3 OTBEPCTHH U HaCaJKOB.

[TopsiZioK BbIMOJ/IHEHUST pabOThI.

1. [InaBHO OTKPBITH KpaH 6, JO0OUTHCS TTOCTOSHCTBO pacxo/ia TPU YCTaHOBUBIIIEMCSI
roKa3aHuu MaHomeTpa 1 (puc. 2.1).

2. Ha paccrosnusx x; = 330 MM, x, = 800 MM OT BXOJHOTO OTBepCTHS Hacajka
V3MEePUTh BepTHKaIbHbIe KOOPAWHATBI OCU CTPYH Y1 U Y» (puC. 5.3).

3. C moMmoIpio CceKyHAoMepa Orpe/ie/TuTh BpeMsi T HarloJHeHWs MepHOro Oauka
BO/ION 00BEMOM V JTUTPOB U 3amucaTh MMOKa3aHUsI MAaHOMETPA Py.

4. I1/1aBHO 3aKpBITh KPYH 6.

5. OnpefiemuTh pacxoz BOJbI.

6. JlaHHbIe SKCITepUMeHTa 3arnucarth B Tabsuify 5.1.

7. CMeHUTb HaCcaJlOK U TTIOBTOPUTD OMBIT (MyHKTHI 1 — 4).

JlabopaTopHast paboTa Ne 6.
Tema: DKcriepuMeHTaZlbHOe W3y4yeHWe TIPSIMOTO THAPABIMUECKOrO yjapa B
HaATIOpHOM TPyOOMpoBoOe.
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[TopsiZioK BBITIO/THEHUST pabOTHI.

1. HamonmHuTh yCTaHOBKY BOAOM. [ 3TOrO OTKPOWTe BEHTWIb MOJaud BOJBI.
V3meppTe 0 MaHOMeTpy 4 naBjieHWe B TpyOorpoBoge 3 A0 yjapa (IpU 3aKphITOM
peryJiMpoBOYHOM BeHTH/Ie 6) U pe3y/bTaThl U3MepPeHus 3aruiimTe B TaoI. 6.1.

2. OTKpbITH (HE TIOJHOCTBIO) PeryJMpOBOYHBIM BeHTWIb 6, UTOObI 0OecrieunThb
MPOMYCK TI0 TPYOOTIPOBOAY HEKOTOPKIM Pacxo/ BOJbI.

3. W3meputh pacxos BoApl Q C MOMOIIbIO MepHOro 0aka 12 U cekyHzomepa 8.
V3mepsiemblii 06eM BO/IbI 10/KeH ObITh He MeHee 50 TUTPOB.

4. TlepekpoiiTe KjaraHHBIM 3aTBOPOM 5 TPyOOIpOBOJ U M3MepbTe M0 MaHOMETPY
BeJIMUMHY MaKCHMa/IbHOIO J1aBJIeHUs TPy yape.

5. 3amnucaTh B TaO/MLly TIOyueHHbIe TIPU U3MepeHUsX JaHHbIe.

6. BBIMOTHUTH TaKUM ke 06pa30oM ellle JBa OIbITa MPH APYTHUX PacxXxo/ax BOJbI.

7. Ilpou3sBecTy 06pabOTKY OMBITHBIX AAHHBIX TI0 (hopMyam

8. CocTaBUTh 3aK/H0UYEHHUeE TI0 pe3yJibTaTaM paboThI.

JlabopaTopHast paboTa Ne7.

Tema: Onipenenenue Ko3dduureHTa pUIbTpalLMy Ha yCcTaHOBKe Jlapcu.

ITopsiZioK BBITIO/THEHHST pabOTHI.

1. OTKpBITH BEHTU/Ib 5 HAa BOJOIPOBO/E W HAMOJHUTb LUIUHAP 1.

2. TInaBHO OTKpBITb BeHTW/Ib 6, yCTaHOBUB OIpe/e/ieHHbI YPOBEeHb BO/bI B
nbe3omeTpax 4.

3. I3aMepuTh TemnepaTypy MocCTynaroleld B UINHAP 1 BOABI.

4. CHATb TIOKa3aHus Mbe30MeTpoB h; U h,.

5. [lepeKrHYTh LIJIAaHT 7 B MEPHBIM OTCEK 8, 3aKpbIB MpPeBAPUTE/IbHO BEHTWIb 9, U
3aMepuTh BpeMsl T 3arl0/IHeHUsI MepHOTo o0bema V.

6. [TepebpocuTh 1IaHT 7 B JIEBBIN OTCEK pe3epByapa, CBSI3aHHOTO C KaHa/M3alued,
Y C/TUTh BOAY U3 MEPHOI0 OTCeKa 8.

7. I3aMeHUTH pacxo/, (UIbTPallMOHHOI'O MOTOKA C TTIOMOIIbIO0 BeHTU/Is1 6. IToBTOPUTH
1. 4, 5, 6 11 Tpex pas3/IMuHbIX PacX0Z0B.

8. Beunicuth pacxo pubTpaliiOHHOT0 TTIOTOKAa 06eMHBIM CITOCOO0M

9. Beunc/UTh NI0Ia/[b JKUBOTO CeYeHUs1 (PUIbTPALIMOHHOTO TTOTOKa

10. BeruncuTh ruipaBIvueCcKrui yKIOH

11. OnpeseniiTh BenmuuuHy Ko3ddduiveHTa hUabTpaLvy, TOJyYeHHYI0 Ha Tipubope
Hapcu

12 Omnpenenuth cpefHeapudMeTUUeCKOe 3HaueHWe OIbITHOIO Ko3(duimeHTa

bunbTpanyu K. 13 Tpex, MoJyYeHHBIX /i pa3/IMUHbIX PaCX0/[0B.
13. Berunciutb K03 puipeHT GuabTpaiuu k, mo sMnupuueckou hopmysie X33eHa.
14. To k,; v mpuBeeHHLIM JaHHLIM C/|eJIaTh BHIBOJ, O BH/Ie IPYHTa U CTEIIeHHU ero

3arpsi3HeHwUs.
15. OrnipefieMUTh OTK/IOHeHHe Ko3(duireHTa k, oT OMBITHOTO

cpeHeapuMeTHUeCKOro KoshduiiuenTtak,,
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KpuTepum u 1kana oLeHUBAHUSA 10 OLIeHOYHOMY CPe/ICTBY

JlabopaTopHas padora

IIIxana oneHMBaHUA
(uHTEpBaa 6a/1/10B)

KpuTepuii oneHMBaHUA

OT/IMYHO

()

CTyJeHT TpaBW/BHO BBIMOAHWI 3ajaHue. [lokas3an OT/IMYHbIE BJafieHUs
HaBbIKaM{ TIpUMEHeHHsl TIOyYeHHBIX 3HAaHUW M yYMeHUW TpU pelleHrur
npodecCOHANBbHBIX 337lau B paMKaX YCBOEHHOro y4yeOHOTO Marepuasna.
OTBeTH/I Ha BCe JIONOJHUTE/IbHBIE BOIIPOCHI Ha 3allUTe.

XOpOLLO

(4)

CTyZeHT BBLIMOMHWI 3a/aHie C HeDOoJbIIMMK HeTOYHOCTsMH. [Tokasam
XOpOLIYe BJlaJleH!s] HaBblKaMy NIPYMeHeHHs] [T0JyYeHHbIX 3HaHUM U yMeHU!N
NpU pellleHnH TIPodeCcCHOHAMBbHBIX 33[jau B paMKaX YCBOEHHOTO y4eGHOTO
Mareprana. OTBeTH/1 Ha OOMBLIMHCTBO [OMOJHUTENBHBIX BOIMPOCOB Ha
3auure.

Y/I0B/IETBOPUTE/ILHO

3)

CTyJeHT BBITIOJHWI 3aJjaHhe C CYIIeCTBeHHbBIMM HeTOUHOCTsIMH. [lokasasn
VAOB/IETBOPUTE/IbHOE BjaZieHWe HaBblKaMU TPUMEHEeHUs] T0/TyYeHHbIX
3HaHUM W yMeHUN TIpu pellleHUWd MNpodeCCUOHAMbHBIX 3alad B paMKax
yCBOeHHOro yueOHOro wmarepuana. IIpy oOTBeTax Ha JOMOJHUTEIbHbIE
BOMPOCHI Ha 3a1yTe ObIJI0 AOMYIIIeHO MHOTO HETOYHOCTEH.

Hey/IOB/IETBOPUTETEHO

)

[Ipu BBIMOMHEHUU 3a/laHUsl CTYZEHT IPO/IeMOHCTPUPOBA HeJI0CTaTOUYHbIN
YpOBeHb  B/AZIeHUs]  yYMEHUsSMM W HaBblKaMH  TIPU  peIleHuH
nipodeCCUOHATBHBIX 33/]au B paMKaX YCBOEHHOT0 yuebHOro Matepuasna. [1pu
OTBeTax Ha /[IOMOJHUTE/bHBIE BOMPOCHI Ha 3aluTe OBLIO [OIMYIIIEHO
MHO>KeCTBO HeTOUHOCTeH.
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O1jeHOYHBbIE CPe/ICTBA /I/I UTOTOBBIN aTTeCTAaIjMH.

Bomnpocsi K 3auéTy

1. [Ipeamet ruapaBnuka. Bugsl xxuakoctu. CUsibl, IeUCTBYIOLHE HA )KUJKOCTb.

2. YnenbHbld 06H€M OJHOPOJHBIX M HEOJHODPOAHBIX JKUAKOCTeH. ETUHUIIBI
H3MepeHHs yZe/bHOr0 00beMa

3. [110THOCTE OJHOPO/IHBIX U HEOAHOPOAHBIX XKUAKOCTelW. B3aMOCBsI3b MeXy
TIJIOTHOCTBIO U y/ie/IbHBIM 00eMOoM.

4, YaenbHBI BeC OJHOPOJHBIX M HEOAHOPOAHBIX >KUAKOCTel. EauHuIila
v3MepeHus yAelbHOro Beca. B3anmMocCBsa3b MeXay U, p, Y.

5. C>KMMaeMOCTb >KUJKOCTA TIpM MW3MEHEeHWHW TeMrepaTypbl W [aBJIeHUs.
Mopy/ib yIipyrocTy XUJKOCTH, ero eJUHULIA U3MEepeHHs.

6. Bsskocts xuakoctu. KosdduiiieHTbl U3MepeHusi BSI3KOCTU JKUAKOCTH, UX
eIMHULIBI U3MepeHus. [Ipubop /st u3MepeHUst BI3KOCTH KUAKOCTH.

7. ['mapocTaThueckoe faBieHue U ero CBOMCTBA.

8. OCHOBHOe ypaBHeHHe I'MIPOCTaTUKU.

9. EviHULbI U3MepeHus [1aBJ/IeHUs.

10.  Bwugapl gaBnenus. [IpuOopkI A1t H3MepPeHHUs [JaB/IeHHS.

11. 3akoH ITackans.

12, Onropbl r'MApPOCTaTUYECKOro 1aB/IeHUs.

13. Cwia rupocTaTyeCcKoro JaBjieHUs Ha IJIOCKYH0 CTeHKY. LleHTp maBiieHus.

14. Cwuna TUAPOCTaTAUECKOTrO [aBJ/IeHUs, [EeUCTBYIOIasi Ha KPUBOJIMHEMHYIO
CTEeHKY.

15. 3akoH Apxumeja.

16.  OrmipezeneHue TOJIIMHBI CTEHOK TPYO U pe3epByapoB.

17.  Cnocobbl onrcaHus IBWKEHUS >KUJKOCTH: Jlarpamxa 1 Jusepa.

18. Bwuabl ABWKEHUS KUAKOCTH.

19. T'uppaBivueckyde  5/IeMEHTBI  TIOTOKA  JKUAKOCTH: JKMBOE  CeuyeHue,
TUPaBANYECKUN pajuyC, CPeIHsIsi CKOPOCT.

20.  Bugsl pacxonoB Kuakoctu: Qv, Qr, Qg, B3aUMOCBSA3b MeXXy HUMU, e JUHUL[bI
Vi3MepeHMUsl.

21. YpaBHeHue Hepa3pbIBHOCTH OTOKA KUIKOCTH.

22.  Tlpubopsl A5t ©3MepeHUst pacxo/ja XXKUAKOCTH.

23.  MOILHOCTB MOTOKA XUAKOCTU, e JUHULIbI MOLLJHOCTH.

24. YpaBHeHue bepHy/M uaeanbHOU XUAKOCTH.

25. OHepreTvyecKuu U rMpaBJIUveCKrUl CMBIC/ ypaBHeHUs bepHyin.

26.  PeXuMbl ABW)XEHUS KUAKOCTH.

27. Ilotepu Hariopa Ha TpeHUe U MeCTHbIe COTIPOTUBJ/IEHUS.

28. YpaBHeHue bepHynu J/1s1 TOTOKA BI3KOU >KUIKOCTH.

29. TlocTpoeHue Nbe30MeTPUUECKOM JIMHUU JJ1s1 TOTOKA XKUAKOCTH.

30. Ha3Hauenue u kiaccudukaiys TpybonpoBoO/OB.

31.  OcHoBHble (hOpMyJIBI TIPU PacyeTe TIPOCTOTO TPyOOIIpoBoa.

32. TlocTpoeHue HAIOPHOM XapaKTePUCTHUKH MpocToro Tpybomnpooga H=f(Q).

33. TlocnenoBatenbHOe coejuHeHUe TPYOOIIPOBO/OB.

34. T[lapamienbHOe coeuHeHHe TPyOOPOBO/IOB.

35. Tpy06ompoBo/ c MyTeBbIMU PacX0ZjaMH.
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36. CudonHbIe TpyOOIIPOBOABI.

37. T'uapaBmudeckuit yaap B TpyOOIIPOBOAAX.

38. ®opmysna KykoBckoro. McreueHue >XWIKOCTHM 4Yepe3 OTBEPCTUS Masioro
AvamMertpa.

39. HcreueHue KUIKOCTU Uyepe3 HaCaJKU, UX Ha3HaueHue, BU/Ibl HacaJloK.

40. Bo3spgericTBUe CTpyu Ha mperpagy.

41. PaBHOMepHOe [BWXeHUe B OTKpbIThIX pycinax. Popmyna Ilesmu.
['uapaB/vuecKrie pacyeThbl OTKPBITHIX PYCeJl.

42. T'mapaBAMYeCcKyd HaUBBLITOJHellllee ceueHre KaHasloB.

43. [JorycTuMble CKOPOCTH.

44. JIpwKeHWe JKAJKOCTH B CaMOTeUHBIX TpPyOoIpoBoAax. be3HamopHoe
[BWKeHHe MpU JIaMUHApHOM pekKrMe.

45. Cwia JjoboBoro compotuB/ieHusi. [logbeMHass cuia TpU  [JIBIKEHUU
B3BeIlIeHHBIX YaCTHI] B TIOTOKE. Y CJIOBUSI pabOThI TUAPOTPAHCIIOPTa.

46. OCHOBHBbIe TOHATHS U OIpeJeseHUs] MPU JBUKEeHUU XUAKOCTU B TOPUCTHIX
cpefax.

47.  OcHOBHbIe 3aKOHbI (puibTparuu. Onpenenenue Ko3dpuiyeHTa GUIbTpaLUu.

48. besHanopHoe ABWKeHHE KUJKOCTU B MOpPUCTOM cpezie. HamopHoe ABW)KeHUe
JKAJIKOCTU B TIODUCTOU Cpe/ie.

49. IlpenBapuTe/ibHbIE YKa3aHUsI O MO/IeJTMPOBAHUU TH/IPaBIUUYECKUX SIBJIEHUMU.

50. MexaHuyeckoe nojobve  TUApaBIWYECKUX  SIBJIEHUM. Kpurepuu
MTVHAMHUYECKOT0 ITog00us.

KpuTepum u 1kana oLeHUBAHUSA 10 OLIeHOYHOMY CPe/ICTBY
NMPOME)XYTOUHbIM (UTOTrOBbIN) KOHTPOJIb (3a4€T)

XapaKTepuCcTHKA 3HaHUA NMpeJMeTa U 0TBEeTOB 3aueTnl

CrygeHTt riyboKo U B IMOJHOM oObeme BiajieeT MPOrpaMMHBIM MarepuanoM. ['paMoTHO,
YCYepIibiBalollle M JIOTUUHO ero u3jaraeT B YCTHOM Wiu MucbMeHHOW dopme. [Ipu stom
3HaeT PEKOMEH/IOBaHHYIO J/IMTepaTypy, MpOSB/IsSeT TBOPYECKMM TMOJXOJ B OTBeTax Ha
BOTIPOCHI U TIPaBWJILHO 0OOCHOBBIBAET TIPHUHSITHIE PEIIeHHs, XOPOILO BJ/aZieeT YMEHUSIMHU U
HaBbIKaMU MPH BbINOIHEHWH NTPAKTUUECKUX 3a/au.

CTyJeHT 3HaeT NpOrpaMMHBbI MaTepHas, FPaMOTHO U T0 CyTH M3/1araeT ero B YCTHOM WK
NIMCbMEHHOH (hopMe, [0IyCKasi He3HauuTe/IbHble HeTOYHOCTH B YTBEP)KJEHUSIX, TPAKTOBKAX, | 3a4TE€HO
oTpefie/IeHUsIX ¥ KaTerOpusiX WK He3HaunTe/TbHOe KOMMYeCcTBO omnOoK. [1pu aToM Brazeet
HeoOX0AMMBbIMU YMEHUsIMY M HaBbIKaMU NP BbITIOJIHEHUH MPAKTUYeCKUX 3a/iay.

CTyZleHT 3HaeT TOJIbLKO OCHOBHOM NIPOIPaMMHBIM MaTepuas, JOINyCKaeT HEeTOYHOCTH,
HEeI0CTaTOYHO ueTKue (OpPMYy/IMPOBKH, HEMNOC/Ie/0BaTebHOCTh B OTBETaX, U3/araeMbiX B
YCTHOW UM MUCbMeHHOH ¢opme. [Ipy 5TOM HeZJ0CTaTOUHO B/aZieeT yMEHHSIMU M HaBbIKaMH
TIPY BBITIOJIHEHUY TIPAaKTUUeCKUX 3a7a4. JomyckaeT 10 30% ommbok B M3/1araeMbiX OTBeTax.

CTyZeHT He 3HaeT 3HAUMTELHOW YaCTH TPOrpaMMHOrO MaTepwana. [Ipu 3Tom pomyckaet
NpUHLIMIMAIbHBIE OMIMOKM B JlOKa3aTelbCTBaX, B TPAaKTOBKe TOHATHII W KaTeropui,
TIPOSIBJIsieT HU3KYIO KYJIbTYPY 3HAHUM, He BjlaJileeT OCHOBHBIMY YMEHUSIMU U HaBBIKaMH TIPH
BBITIOJTHEHUU TTPAaKTHUeCKUX 3a/iad. CTy/ZIeHT OTKa3bIBaeTCsl OT OTBETOB Ha JJOTOTHUTE/bHbIe
BOITIPOCHI.

He
3aUTeHO
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BKCHEPTHOQ 3aK/II0YeHHue

[IpencraByieHHbd (DOHJ OLleHOUHBIX cpeAcTB (manee — POC) 10 AUCIUTIIMHE
«['napaenvka» cootBeTcTBYyeT Tpeboanusm ®I'OC BO.

[Tpepnaraembie (OpMBI U CpeJCTBAa TEKYIIErO W IPOMEXYTOUHOTO KOHTPOJIS
aZilekBaTHbI  1le/IiM W 3ajlauaM  peasM3alldd  OCHOBHOUM  TipodeccroHabHOM
obpa3oBare/ibHOM MpOrpaMMbl IO HampaeieHWi0 noArotoBku 05.03.06 Okonorust u
MPHPO/IOTIO/Ib30BaHMe.

OLileHOUHbIE Cpe/iCTBa [Jisl TEKYIEro KOHTPOJISi yCMeBaeMOCTH, MPOMEXYTOUYHOU
aTTeCcTally TI0 UTOTaM OCBOEHHSI IUCIIUTIIMHBI Pe/ICTaB/IeHbI B TIOJIHOM 00beMe.

Buzibl OL1eHOUHBIX CpPE/ICTB, BK/IFOUEHHbIE B IIpe/[CTaBJeHHBLIM (POHJ, OTBeuaroT
OCHOBHBIM TIpuHLMNaM dhopmrpoBanus ®OC.

Pa3paboTaHHBIM U TpeZCTaB/IeHHBIA /151 YKCIIepTU3bl (OHJ OIleHOYHBIX CpPeJCTB
PEeKOMEeH/IyeTCsl K HCI0/Ib30BaHUIO B TIpPOL[ecce TO/ATOTOBKY OakaiaBpOB M0 yKa3aHHOMY
HaripaB/IeHUO MOTOTOBKHU.

[Ipexncenarens yueOHO-MeTOAUYECKOM
KOMMCCUWA AHTPaLIUTOBCKOTO0 UHCTUTYTa
Te0CHUCTeM U TeXHOJIOTHUH N.B. CaBueHKO
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JIMCT U3MeHeHUH U 0N/ THeHUM

Ne Bujnbi fononHeHu U JlaTa ¥ HoMep NpPOTOKOJ/Ia IMoamucsk (c
n/n H3MeHeHUuM 3acejanus kKadeapsol (Kadeap), pacmngpoBKoi)
Ha KOTOPOM ObUIM PacCMOTPEHbI | 3aBejyloiero Kadeapoi
H 0100peHbI H3MeHeHHsI U (3aBeayrOLIMX
JAOTIO/THEHUS kadeapammu)
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