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1. Ilesin ocBOEHMS 1M CUMIIIMHBI
Lensimu ocBOCHMSI TUCLMILIMHEL « ' HAPOMEXaHUKAUKA» SBISIOTCA:

® M3Yy4CHHE OCHOBHBIX 3aKOHOMEPHOCTEW JBUKEHUS KMIKOCTEW U OCHOB CTATH-
YECKOr0 ¥ JMHAMUYECKOTO B3aUMOACUCTBHS 3TUX XKUIKOCTEN C TBEPABIMU I10-
BEPXHOCTSIMH, B TOM YHCJIE B IOPOBOM IIPOCTPAHCTBE TOPHBIX MOPOL;

e (opMHUpOBaHME y CTY/EHTOB HABBIKOB PELICHUs 0a30BbIX 3a/1a4 TUAPOCTATUKH
U JUHAMHUKU pEAJIbHBIX (BSI3KMX) >KMJKOCTEH; HaBBIKOB pacyeTa MPOCTBIX U
CJIO’KHBIX THIPABIMYECKUX CETEH M (QMIBTPALIMOHHBIX 33J]1a4, BCTPEUAIOLINXCS
B TOPHOM JIEJIE;

e o0ecrieyeHHe CTYACHTOB KOMIUIEKCOM 3HAaHWW, HEOOXOIMMBIX Ui YCBOCHHUS
pa3zAesnoB cleUalbHbIX AUCLUILIMH TOPHOTO MPO(pUIIsl, B KOTOPBIX U3y4alOTCs
COOTBETCTBYIOIIME THIPOMEXAaHMYECKHE IPOLECChl T'OPHOIO IPOU3BOJCTBA,
TEXHUYECKHUE CPEACTBA UX peaM3allii, METOB! YIIPABICHUS UMU U IOBBILIE-
HUS UX 9HEProd(HHEeKTUBHOCTH B SIKOJIOTUIHOCTH.

3aoayu oucyuniuHbl OONNHCHLL OMPAIHCAMb MEOPEMULECKVIO U NPAKIMUYECKYI0 KOMHIOHEHMbl
npogheccuoHanbHO O0esmeIbHOCMU U COOMBENCMB08aAMb NIAHUPYEMbIM  Pe3yIbmamam
00yueHusl.

Inanupyemvle pesynvmamvl 00yuenus OOJNNHCHbL ObIMb COOMHECEHbl ¢ YCMAHOBICHHbIMU

6 OI1OI1 BO unouxamopamu 0ocmudiceHusi KomnemeHyul.

OOyueHue 1O JAUCIUIUIMHE
y 00yJarONINXCsl CIEAYIOIINX KOMIETSHITHH:

«I'mppomexaHuka»

HampaBlieHO Ha (OPMHUPOBAHUE

Koa u HanmMeHoBaHue KOMIIeTeH M

](IH}]HKaTopr JAOCTHKCHHUA KOMIIECTCHIIMHA

OIIK-2. CnocoGeH MpyUMeHATh HaBbIKU aHa-

JIM3a TOPHO-TEOJIOTUIECKUX

YCJIOBUH TPU 3KCIITyaTallMOHHON pa3Beake U

J00BIYE TBEPBIX MOJIE3HBIX HCKOMAEMBbIX, a

TaKXe MPU CTPOUTEIBCTBE U IKCILUTyaTalluu
MOJI3EMHBIX 0OBEKTOB

NOIIK2.1. 06001mate 1 aHaJIu3UpPOBaTh UH-
(dbopmanuio, CTaBUTH 1IETH U BEIOUPATH ITyTH
UX JOCTHXKEHUS

NOIIK 2.2. ¢ ecTeCTBEHHOHAYYHBIX MMO3HUITHI
OLIEHUBATh HEOOXOAUMYIO UCXOIHYIO MH-
dbopmanuio mpu penieHny 3a1a4 1Mo parmo-
HAJIbHOMY U KOMILJIEKCHOMY OCBOEHHUIO Te-
OPECYPCHOTO MOTEHITANIA HEJP

OIIK-4. Cnioco0eH ¢ ecTecCTBEHHOHAYYHbIX
MO3ULMI OLIEHUBATh CTPOCHHUE, XUMUUYECKUI
Y MUHEPAJIbHBIM COCTAaB 36MHOM KOPHI,
MOpP(OJIOTHUECKUE OCOOCHHOCTH U TeHEeTHYe-
CKH€ THIIbI MECTOPOXKACHUI TBEPABIX IMOJIE3-
HBIX UCKOMAeMbIX NPH PEHICHUHU 33]a4 I10
paloHaIbHOMY U KOMIIJIEKCHOMY OCBOEHHIO
reopecypcHOro MOTeHIKaNa HeJlp

HMOIIK 4.1. ncnoab30BaTh 3aKOHEI 1 METOJTBI
TOYHBIX U €CTECTBEHHBIX IIPU I€0JI0r0-
MIPOMBIIIUIEHHON OIIEHKE MECTOPOKICHUI
TBEPABIX IMOJE3HBIX UCKOMAEMBIX.

MOIIK20.2 BnageTs METOZAMH aHAIN3a, 3Ha-
HHUEM 3aKOHOMEPHOCTEN MOBEICHUS U yIIPaB-
JICHUS] CBOWCTBaMHU pabOUUX TeJl, B TOM YUCIE
TOPHBIX MTOPOJI U TPYHTOB, U OKPYKAIOIIEH
CpeJIbl IPH 100bIYe U IepepaboTKU MOJIE3HBIX
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HCKOIIA€MBIX, a TAKXKE IPU CTPOUTEIILCTBE U
JKCILTyaTalluy NOA3EMHBIX COOPYKEHUM

OIIK-20. CriocoOeH y4acTBOBaTh B pa3pa-
00TKE U peann3anuu

o0pa3oBaTeNbHBIX IPOrpaMM B cepe cBoeit
npodeccnoHaTbEHOMI

JeSITeNIbHOCTH, UCTIOJIB3YS CIIeIaIbHbIe
HAy4YHBIC 3HAHUS

HOIIK 20.1 morugecku nociie0BaTeIbHO,
apryMEHTHUPOBAHO U SCHO U3JIaraTh Pe3yJib-
TaThl YUeOHOU JEeSITeNbHOCTH.

NOIIK 20.2 k pa3paboTKe MPOEKTHBIX HHHO-
BallMOHHBIX PEIICHUN MO IKCILTyaTal[MOHHOMN
pa3Bejke, 100bI4e, MepepadoTKe TBEPABIX
MOJIE3HBIX CKOMAEMbIX, CTPOUTENBCTBY U
HKCILTyaTaI[MH MOJ3EMHBIX O0BEKTOB

2. Mecto aucuuniuibl B cTpykType OOII cnennanurera

Hucuunnuna «'mapomexannka» BXOIUT B 0azoByro (oOmienpodecCuOoHaIbHYIO)

yacTh npodeccruonanbHoro nukia gucuurini (C.3.1.).

2.1. Ilepeuens pazoenoe oucuyuniuh, yceoeHue KOMopwvlxX HE00X00umMo 011 uzyye-

HuUusA zudpomexanuku:

Marematuka: nuddepeHimaibHoe 1 HHTETpalbHOE HCUHCIeHne, i depeHnaibpHbe

YpaBHCHHS, YPABHCHU MaTeMaTU4EeCKOMU (1)H31/IKI/I.

duzuka: pa60Ta H DHCPrus, 3aKOHbI COXPAaHCHUS, IJICMCHTAPHAA KHHCTHUYCCKAA TCO-

puda ra3oB, TCpMOJUHAMUYCCKUC (bYHKIII/II/I COCTOSAHMA, TUAPOCTATUKA, OCHOBBI JUHAMHWKH

JKUIIKOCTEM.

HHSI}O[ZM&TI/IKB.: HpOCTGfIIHPIG HaBBbIKHU pa60TBI Ha KOMIIBKOTEPC U B CCTHU I/IHTepHeT,

YMCHHEC HUCIIOJIB30BATh MPUKIIAJHOC IIPOIrpaMMHOC 06ecnequI/Ie, MAaTEMATHUYCCKUC IMAaKCThI

tura Mathcad, Mathematica, MathLab.

2.2. Munumanvhvie mpebdosanus K «B6XOOHLIM) 3HAHUAM, HEOOXOOUMbBIM O
YCRewnozo yceoenuu OAHHOU OUCUUNTIUHDL:

VY 10oBIETBOPUTENTHFHOE YCBOEHHE MPOTPaMM IO YKa3aHHBIX BBHIIIE pa3jielaM Marema-

THKH, (1)I/I3I/IKI/I n I/IH(i)OpMaTI/IKI/I, BJIAICHUC TIEPCOHAJIbHBIM KOMIIBIOTEPOM Ha YPOBHC YBC-

PEHHOT'O IMOJIL30BAaTCIIA.

2.3. Jucyunnunsl, 01 KOMOPHIX 0C80EHUE OAHHOU OUCUUNIUHBL HEODXOOUMO KAK

npeowecmeyioujee:

«DuU3NKO-XUMHUYECKas T€OTEXHOJIOTUD», «[ OpHOMPOMBIIITIEHHAS] SKOJIOTH», «DU3HU-

Ka T'OpHBIX ITOPOIa», «be3omacHocTh BCIACHUA TOPHBIX pa60T H TOpHOCIIACATCIBbHOC ICI0»,

«AdpOJIOTHUS TOPHBIX MPENTPUATHII.

2. B pe3ynibmame oceoenua Oucyuniunvl 00y4aOWUIICA 00J1CEH

3HAThb:




® METOJBI pelieHHs 0a30BbIX 33/1a4 THAPOCTATUKH
®  METOJIbl PEIICHUS TUIIOBBIX 3374 JUHAMUKHU PEATIbHBIX KUJIKOCTEH;
® METOJIbI pacueTa MPOCTHIX U CI0KHBIX TUJIPABIUYECKUX CETEH;
® OCHOBBI pacueTa NpocTeUINX (QUIBTPALUOHHBIX 3a/1a4, BCTPEUAIOIIUXCS B
TOPHOM JIEJIE;
yMeThb:

® pemarh NpsAMYI U 00paTHYIO 3a/1a4Ml TUIAPABIUKH;

®  PAcCUUTHIBATh XapaKTEPUCTUKHU MPOLIECCOB UCTECYEHUS KUJIKOCTEH U3 OTBEP-
CTUM M HACaJIOK,

®  PAcCUUTHIBATh T'MJIPOMEXAHWYECKUE MapamMeTphbl Pa3BETBICHHBIX THAPABIU-
YEeCKUX CETEH;

BJIAJI€Th:

® TCPMHHOJIOTHEH B 00JIACTH THIPOMEXaHUKH M TCOPUH (DUIIbTPALIHH;

e MaTEMaTHYECKHUM aIllapaToM, OOECIICYHUBAIOIIMM BO3MOXXHOCTh aHallM3a H
ONMCAHUS THAPOMEXAHUYECKHUX MPOIIECCOB;

® HaBBIKAMU PaOOTHI C HEOOXOIUMOI CIIPABOYHOM JUTEPATYpOl U COBPEMEH-
HBIMU BBIYUCIIUTEIILHBIMU CPEACTBAMU ISl PEIICHUS MPAKTUUYECKUX 3a]a4 B
00J1aCTH THAPOMEXAaHUIECKUX MPOIECCOB TOPHOTO MPOU3BOJICTBA;

® COBPEMCHHBIMU IIpUCMaMU PCIICHUSA ITPAKTHYCCKUX 3a/lad THAPOMCXAHUKHU.

3. CTpyKTYypa H cojiep:KaHne TUCIHUIIHHbI

Buabl yueb6HOM paboTbl U TPYA0EMKOCTb

06111215[ TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 333‘16THLIX CAMHHNIBI, 108 qaca.

Bunpt yueOHoi paboThI Bcero yacos Cemectp

OO1w1ast TpPy10€MKOCTh IUCIUITITUHBI 108 6
AyIUTOpHBIE 3aHSTHSL: 54 6

nexnuu (JIek) 18 6

npaktuyeckue 3anatus (I13) 36 6

koHcynbTauu (Kon) 3 6
CamocrodrenbHas padboTa: 54 6

KonTponsusie pabots! (KP) 24

pedepar 10 6

CaMOCTOSITEJIbHOE W3Y4YEHHE 3aJaHHBIX TEM JUCIU- 10 6

TUTUHBI

MOJITOTOBKA K KOHTPOJIbHBIM 3aHATUSAM, 3K3aMEHY 10 6
Bun uroroBoro KoHTpOIs - 3a4eT




3.2. TemaTUyecKuit NNaH U3y4yeHUA AUCLLUNAUHDI
(mo popmam oOydeHUs)

dopmbl TeKyLLEro

Ne Pasaen Hepena KOHTpOAA ycnesa-
Ne cemecTtpa Nek KoH n3 emocT1
n/n ANCLMNIUHE] (no Hepenam ce-
mecTpa)
1 2 3 9

1. | Beeaenue. IIpenmer ruipoMEeXaHUKHU.
Lenn u 3amaum aucumiuidebl. Mcro-
pusi TUAPOMEXAHUKU. 3HAYCHUE THJ-
POMEXaHUKH JJIsI TOPHOTO IMPOU3BOI-
CTBa, €€ B3aUMOCBSI3b C JIPYTUMH JTUC-
uurmimHaMu. Teoperuueckas W Mpu-
KJIagHas TujapoMexanuka. [umoresa
CIJIONTHOM CpEIbl.

2. | OcHOBHbBIE CBOWCTBa KHMJAKOCTEH.
[InotHocTh. CKMMaAEeMOCTh U MOAYJb
yrnpyroctd. TemmnepaTypHbiii  K03¢-
¢bunueHT OoO0BEMHOIO PpacCHIUPEHUS.
Bsi3skocTh KHMHEMaTHuUeCKas M JIMHA-
MUYECKasl, 3aKOH BS3KOTO TPEHUS
Hprorona. HprOTOHOBCKHE W HEHBIO-
TOHOBCKHME JKUJIKOCTU. PacTtBopeHue
razoB. Kunenue. Kasuranus. ITosepx-
HOCTHOE HaTsbkeHue. (CmaunMBaHue
TBEpABIX IOBepxHOocTed. Kanmisap-
HBIC SIBJICHUS.

3. | OcHoBBI THApOCTATHKHU. ['mapocra-
TUYECKOE JABJICHHE U €r0 CBOMCTBA.
JuddepenunanbHple ypaBHEHUs paB-
HOBECHUS JKUJKOCTU M MX HHTETpabl.
['eomeTprueckass MHTEpHpeTalus Oc-
HOBHOTO ypPaBHEHHUS THJPOCTATHKHU.
OrmpeziesieHre  JaBJICHHUS  KUIKOCTH 3-5 6 1 6 KP Ne 1
IPU  OTHOCUTEJIIBHOM  pPaBHOBECHH.
PaBHoBecue Tsxkenoro raza (6apoMer-
pudeckue Gopmynsl). J[aBneHue xuu-
KOCTH Ha IJIOCKHE W KPHUBOJMHEHHbIE
MOBEPXHOCTU.  3aKkoH  Apxumena,
YCIIOBUS TUIAaBAHMSI TEJ

4. | OCHOBBI KHHEMATHKH KMIKOCTH H
raza. Onucanue JBUKEHUS KUKOCTH
no Jlarpanxy u Oiniepy. OCHOBHbIE
MOHSTHS TEOPUU TIOJISL U BEKTOPHOTO
aHaJIN3a, UCII0JIb3yEMBIE B THAPOME-
xaHuKe. XapaKTepUCTUKH MTOTOKOB.

5. | YpaBHeHus1 ABHKeHHMSl HIeaJIbHOM
JKMJAKOCTH. YPaBHEHUE HEPA3PBIBHO- 7-8 4 1 4 KP Ne 2
CTU — 3aKOH COXPAHEHMS] MAaCCHI.




VYpaBHeHHE NBUKEHUS B HANPSKEHU-
X — 3aKOH COXpaHEHUs HMITYJIbCa.
Nurterpansr Komm-Jlarpanxka u bep-
HyJUTM. YacTHbIEe cliydau MpUMEHEHUs
uHTerpana bepuysmiu.

YpaBHeHHs ABUKEHHUS PeaIbHOM
(BSI3KOM) KUAKOCTU. AHAIN3 ypaB-
HEHUU JIBUKECHUS PEATBHOMN KUIKOCTH
B HampsKEHUsIX. Y paBHeHHs HaBbe-
Crokca. Mnarerpan bepuynnu amns Bs3-
KOM JKMJKOCTH MPH YCTAHOBUBILIEMCS
JIBVOKCHUU.

OCHOBBI NPUKJIATHON THIPOMeXa-
HHUKH. Pacripenesienne HalpsHKeHUn U
CKOPOCTEM 110 )KUBOMY CEUEHHUIO MO-
toka. [loTrepu Hanmopa no JyMHe NOTO-
ka. ®opmyna [lapcu-Beiicoaxa. Ko-

3 PUIMEHT THAPABINIECKOTO COPO-
TUBJIEHHUS U ero pacyeT. [lorepu
HaIopa B MECTHBIX CONMPOTUBIICHUSX.
Bu bl MECTHBIX CONPOTUBICHUH U
NPUHIUIBI pacueTa KodppHuimeHTa
MECTHBIX MoTepb. [loHsTHE 00 SKBU-
BaJICHTHBIX JIJIMHAX YYaCTKOB THIPaB-
JIMYeCcKou ceTtu. Pacuet moteph B
CJIOKHBIX TUJPABIMYECKUX CUCTEMAaX
(mapaenbHOe U MOCIIeI0BATEbHOE
COoeIMHEHHUE y4acTKoB ceTn). [Ipsmas
u o0paTHas 3a/lau¥ THAPABIHKU.

10-12

Hcreyenne skuaKocTei u3 oTBep-
CTUH U HAcaaKoB. McTeueHue Xu-
KOCTEH IpU IOCTOSTHHOM Harope. Hc-
TEUEHHUE )KUIAKOCTEU NPU IIEPEMEHHOM
Harnope. Koaduimentsr cxxarust
CTpPYyH, CKOPOCTH M pacxona. Mcreue-
HUE U3 3aTOTUICHHOTO OTBEPCTHSI.

13

KP Ne 3

OcHoBbI TeOpuu pasmepHocrei. Oc-
HOBBI MOZACIIMPOBAHUA. HpI/IHHI/IHBI
reOMEeTPUYECKOro u (pU3NYECKOro mo-
no0ust saBieHuil. OCHOBHbIE KPUTEPUU
nogobus. IlpuHnunel anammza pas-
MepHocten.  [lu-treopema. Ilpumep
BBIBOJIa HEKOTOPBIX (hOpMys THapaB-
JMKW C TIOMOIIbIO aHaJlM3a pa3MepHO-
CTeN.

14-15

10.

OcHoBbl Teopun ¢puiabtTpanuu. Oc-
HOBHbIE YpaBHEHUS JMHAMHUKU TMOJI-
3eMHBIX BOJ. 3aKOHBI (WIBTPAIUH,
K03 uuueHTs (puUIbTpaUU, BOAO-
HACBHIIIEHHOCTh W BOJIOOT/AYa, ypaB-
Henue Jlapcu. @uinpTpaius B IJIacTe B
HallOpHOM W OE3HANOPHOM CiIyvae.

16-17




BoaomnpHuTok K COBEpIIEHHBIM U HECO-
BEpIICHHBIM CKBaXMHAM, JIETIPECCHU-
OHHbIE KpHBBIC, pagUyC BIUSHUS
CKBAKUHBI.

Bcero (119) 34 8 34

3.3. ConepxaHue TMCUUILTUHBI

Beenenne. [Ipenmer runpomexanuku. Llenu u 3agaun nucuuiumssl. Mcropus ruapo-
MEXaHHUKHU. 3HaY€HNE THIPOMEXaHUKH JIJIsl TOPHOTO IPOU3BOJCTBA, €€ B3aUMOCBS3b C ApY-
TUMH JUCHUIUIMHaMU. TeopeTnyeckas ¥ NpUKIagHas THApOMeEXaHuKa. [ umnoresa cruiomHon
CpEbl.

Tema 1.0cHoBHBIE cBOIicTBA KHAKOCTeH. [[10THOCTH. C3)KUMAaeMOCTh U MOJYJb
ynpyroctd. TemneparypHblid KO3QPHULIHEHT 00bEMHOI0 paciiupeHus. Bsa3kocTs kunemaTu-
yeckas U JMHaMu4ecKasi, 3aKoH Bsizkoro TpeHus Hprotona. HproTOHOBCKHE M HEHBIOTOHOB-
ckue xkuakoctu. Pactsopenue razos. Kunenne. Kasuranus. [1oBepXHOCTHOE HaTsSKEHUE.
CMauuBaHue TBEpAbIX NOBEPXHOCTEN. KanuiuisipHble ABIICHUS.

Tema 3. OcHOBBI THAPOCTATHKH. [ UAPOCTATHYECKOE JABJICHUE U €TI0 CBOKCTBA.
Huddepennnanpable ypaBHEHHS PABHOBECHS JKUAKOCTH U MX UHTErpaibl. ['eomerprueckas
MHTEpIIpETAIMs] OCHOBHOI'O ypaBHEHUS TUIpocTaTUKU. OnpeaeneHue 1aBaeHus KU IKOCTH
IIpY OTHOCUTEJILHOM paBHOBecuU. PaBHOBecHe TskeNnoro raza (bapomerpudeckue Gopmy-
7b1). JlaBneHue ®HUJIKOCTH Ha MJIOCKKE M KPUBOJIMHEWHbIE TOBEPXHOCTU. 3aKOH ApXumena,
YCIIOBUS TUIaBAHUS TEl.

Tema 4 OcHOBbI KHHEMATHKH KMAKOCTH U ra3a. OnucaHue JABHKEHUS KUJIKOCTU
o Jlarpanxy u Ditnepy. OCHOBHbIE IOHATHS TEOPUU TOJIS U BEKTOPHOTO aHAJIN3a, UCIOb-
3yeMbl€ B THIPOMEXaHUKE. XapaKTepUCTUKU IIOTOKOB.

Tema SYpaBHeHUs1 ABHKEHHS U1€AJbHON KUIAKOCTH. Y PaBHEHUE HEPA3PBIBHOCTU
— 3aKOH COXpPaHEHUs MacChl. Y paBHEHUE JIBH)KEHUS B HAIPSKEHUAX — 3aKOH COXPaHEHUS
nMitynbca. MaTerpansr Kommn-Jlarpanxka u bepryinu. YacTHele ciiydan IpUMEHEHHS UHTE-
rpana beprymn.

Tema 6 YpaBHeHus1 ABH:KeHHs peajibHOM (BA3KOI) :KUAKOCTH. AHANN3 YpaBHEHUN
JBAKEHUSI pealbHOM KUJKOCTH B HaNpsKeHUsAX. Y paBHeHus HaBbe-Crokca. HTErpan
bepnynnu 1uist BSI3KON )KUIKOCTH MPU YCTAaHOBUBIIEMCS JBUKEHHH.

Tema 70cHOBBI NPUKJIAAHON rHAPOMeXaHuKH. Pacripenenenue HanpsKeHU U CKo-
pocTeii o KUBOMY ceueHHIo notoka. [lorepu Hanopa no anune noroka. @opmyina lapcu-
Beiicoaxa. KoadurmeHnT ruipaBIndeckoro ConpoTuBiieHus u ero pacuer. [lotepu Hamopa
B MECTHBIX COIPOTUBIIEHUSIX. BUIbI MECTHBIX COMPOTUBIECHUHN U MPUHIIMIIBI pacyeTa Kodd-

(bI/II_II/IeHTa MCCTHBIX IMOTCPhb. [TousiTHe 00 SKBUBAJICHTHBIX AJIMHAaX Y49aCTKOB Ir'UApaBJINYC-
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CKOM ceTH. PacueT nmoteps B CI0XKHBIX THAPABIMUECKUX CUCTeMax (MapajieIbHOE U Moce-
JI0BaTeNIbHOE COSAMHEHUE yUacTKoB ceTH). IIpsimas u oOpaTHas 3a1a4ul THAPABIUKA

Tema 8 UcTeueHne sKUAKOCTEH U3 OTBEPCTHIl U HAcaAKOB. VcTeuenue xxunkocrei
IIPU NOCTOSIHHOM Harope. Mcredenue xuaxocreil npu nepeMeHHoM Hamnope. Kosdourmen-
ThI CKaTHs CTPYH, CKOPOCTH U pacxoza. McTtedeHne u3 3aTOINIEHHOTO OTBEPCTH. .

Tema 9 OcHoBBI Teopuu pazmepHocTeil. OCHOBbI MoAenupoBanus. [IpuHuMIbI reo-
METPUYECKOTO U (PU3NIecKOro nmofaoous seneHuii. OCHOBHBIE KpuTepuu nogoous. Ipunim-
bl aHanu3a pa3MepHoctei. [Iu-teopema. [Ipumep BbIBOIa HEKOTOPBIX POPMYJT THIAPABIMKI
C MIOMOILBIO aHAIN3a Pa3MEPHOCTEH.

Tema 10 OcHoBbI Teopun puabTpanuu. OCHOBHbIE YPaBHEHUS JUHAMUKH 1103EM-
HBIX BOJI. 3aKOHBI (DMIIBTPALNH, KOA(PPHUIHEHTH! PHIBTPALIUH, BOJOHACHIIIEHHOCT U BOJIO-
otaaua, ypaBHeHue Jlapcu. @uiubTpaiys B I1acTe B HAMOPHOM M Oe3HAnopHOM ciydae. Bo-
JOTIPUTOK K COBEPILIEHHBIM U HECOBEPUICHHBIM CKBAKMHAM, JIENIPECCHOHHBIE KPUBBIE, Pa-

JNYC BIUSTHUS CKBXKUHBI.
TemaTuKa ceMUHaPCKUX/NPaKTUUECKUX U NabOPaTOPHbIX 3aHATUI
3.4.1. CemuHapcKue/mpakKTHICCKUEC 3aHATHUS
Vkazviearomes memwl 3ausmuil.
[TpakTUYeckue 3aHATHsI MOJHOCTHIO 00ECIICYCHbI Y4eOHO—METOIUIECCKUMU ITOCOOUSIMU
(OymakHas 1 dJIeKTpOHHAST (POPMBI), COAEPIKAIUMH KPATKUE TEOPETUUYECKUE CBEACHHUS, TH-

IIOBBIC 3aJa4H, OITMCaHHA J'Ia60paTOpHI)IX pa60T N IOPAAO0K HMX BBINIOJIHECHUA, KOHTPOJIbHBIC

YIPaXHEHUS!, BOIPOCHI, 3aJaHUS U 3aJa4H.

1. OcHOBHBIE CBOICTBA KUIKOCTEMN.

2. Pacuer maBneHus B OKosIeics sxuakocTr. uddepeHnnansHbii MaHO-
METP.

Pacuer ycTOMYHMBOCTH IIIOCKUX CTEHOK

Pacuer naBneHus Ha KpUBOJIMHENHBIE TOBEPXHOCTH

Tpy6xa [Tuto. Pacxomomep Bentypu. Bogoctpyitnsiii Hacoc.

prlMaﬂ 3aaa4ya ruipaBJIMKH.

N o g &~ w

OOpaTHas 3a71a4a TUIPABINUKH.
8. MHcreueHue KMIKOCTH U3 OTBEPCTUI U HACAJIOK.

BrIBOZ ypaBHEHMI IBHKEHUS HA OCHOBE aHAIM3a pa3MEPHOCTEN
3.4.2. JlabopaTopHBbI€ 3aHATHUS HE TIPEAYCMOTPEHBI

4.y‘{e6HO-MCTOIlI/ILICCKOC 54 I/IH(I)OpMaL[I/IOHHOC obecrneucHue
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4. YueOHO-MeTOANYECKOe U HH(POpMANMOHHOE o0ecnieyeHHe qucHUIINHbI «Tepmoan-
HAMMKA)

4.1. OcHoBHas JqUTEpaTypa

4.1.1 BunnukoB B.A., Kapkamanze I'.I'. ['mapomexanuka: Y4eOHHUK 1Jis By30B. — M.:
n3a-so MITVY, 2003 — 302 c.

4.1.2. IBenoB .M. CO0opHUK 3a/1a4 M YIIPAKHEHHA 110 THIPOMEXAHUKE JJIS TPAKTH-
YECKUX 3aHATHH U CaMOCTOATENbHOHN paboThl; YueOHoe mocobue. Yacts 1. dusmueckue
CBOMCTBA KUAKOCTEH, THIPOCTATUUECKOE AaBJIICHHUE ITPU OTHOCUTEIHLHOM PaBHOBECUU. — M.
n3a-so MITY, 2008. — 138 c.

4.1.3. lIBenoB .M. COopHUK 33124 ¥ YIIPAKHEHHA 110 THIPOMEXAHUKE JJISI TPAKTH-
YECKUX 3aHATUM U CaMOCTOSATEIbHON paboThl; YueOHoe mocobue. Yacts 2. [laBneHue xuj-
KOCTH Ha IIJIOCKHE M KPUBOJMHEIHbIE TOBEpXHOCTH. — M.: u3n-so MITY, 2008. — 102 c.

4.1.4. repennmuxt J.B. TuapaBnuka: VYuebnux. M.: KomocC, 2004.
— 656 c.

4.1.5. BunnukoB B.A., Kapkamanze ['.I'. Meroas! pemienus 3aiay QuibTpalvu xKu-

KOCTH ¥ ra3za B MacCHBax ropHbIX mopoa. M.: MI'H, 1993. — 128 c.

4.2. lonoTHUTeIbHAS JUTepaTypa

4.2.1. Jloviugackuii JI.I'. Mexanuka xxuakoctu 1 ra3a. M.: JIpoda, 2003. — 840 c.

4.2.2. Uyraes P.P. 'mppasnuka (TexHuueckass MexaHUKa XuAKocTu). — JI., DHeprous-
nmat, 1982. - 672 c.

4.2.3. Slomonckuit B.C., UcaeB M.A. COOpHUK 3a/1a4 U YIPOKHEHUN 1O TEXHUIECKOU
ruapomexanuke. — M.: TUDOMII, 1963. — 200 c.

4.2.4. Tlony6apunosa-Kounna [1.51. Teopust nBuxeHus rpyHToBbIX Boj. M.: Hayka,
1977.— 664 c.

4.2.5. TloBx MN.JI. Texuuueckas rugpomexanuka. — JI.: Mammnocrpoenue, 1976. — 504

48.3. IIporpammHoe obecnieueHue U HTepHeT-pecypesl

4.3.1. http://window.edu.ru/window/library/pdf2txt?p_id=34106 (Yuebuoe mocobue
10 PEIICHUIO 3a]1a4);

43.2. http://www.woozmaster.ru/download-files/20110124202932 (Jlekiuu mo Twui-
pPOMEXaHUKE)

4.3.3. http://www.knigka.info/2009/12/04/podborka-knig-po-gidromekhanike.html /

(ITomGopka COBpeMEHHBIX KHHT IO THPOMEXAHUKE);

4.3.4. http://theorphysics.info/load/23 (ITogbopka KiacCHYECKUX TPYAOB MO THIPOME-
XaHUKE).


http://www.twirpx.com/files/tek/thermodynamics/
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4.4. llepuoguyeckne U3TaHUA:

Kypnaner: «l'opHbiili xypHam», M3Bectus By30B «l'OpHBIH XypHam», «DU3UKO-
TeXHHYEeC-Kue NpoliaeMbl pa3pabOTKU MOJE3HBIX HCKOMAEeMBIX», «YToib», «[ OpHBIA HH-
(hopMaImoHHO-

-aHAIUTUYECKUN OrojuteTeHb», «[ OpHBIH BeCTHHK», «HkeHepHO-(pHU3MUECKUI KypHAI»,
«TennosHepreTrka», «PuU3MKa TOpPEHUS U B3PbIBA», «IHEProcOepekeHue», «IHEPrus»,

«AJ'IBTepHaTI/IBHaH OHCPICTHKA, UzBecTns BY30B ((HpO6J'IeMI>I OHCPI'CTUKW.

5. O0pa3oBare/ibHbIE TEXHOJIOTHU

Opranu3zanus 3aHATUi M0 AucuuIUinee «I uopomexanuxkay BO3MOXHA KakK MO 00bIY-
HOW TeXHOJIOTMH 110 BHJAM paboT (JICKIWMH, MPAKTUYCCKUE 3aHATHS, TCKYIIHA KOHTPOJIb)
M0 PacHUCaHUIO, TaK U MO TEXHOJOTMH WHIAMBUAYAJIbHOT0 00yYyeHus (110 WHIUBHUIyab-
HOMY y4eOHOMY rpaduKy) ¢ MOMOIIBI0 YUeOHBIX, METOAUYECKUX M KOHTPOJIUPYIOIIHUX MO-
coOuit Ha SJEKTPOHHBIX HOCUTEIISIX.

HpI/I H3JI0KCHUHN TCOPCTUYCCKOIO MaTCprajla BO3MOXKHO HCIIOJIb30BAHHUEC MYJIBTUMC-
JUHAHOTO WJUIFOCTPATUBHOIO MAaTepUalla, IIPHU MPOBEACHUN NPAKTUYECKUX 3aHITHUN MYJIbTH-
MEJUIHbIE MHOTOBAPUAHTHBIE YIIPAXKHEHUS U 33JIaHUA.

Crnenyet oOpaTuTh BHUMaHUE MPENoOaBaTeNiell Ha OMAacHOCTh CBEACHHSI OCHOBHOM 4a-
CTH pa60T Ha MPAKTUYCCKUX 3aHIATHH K COCTaBJICHUIO CTYACHTaMH COOTBCTCTBYIOIIHMX BbI-
YHCIUTENbHBIX MPOTPaMM WM K MIPOBEIEHUIO caMux pacueToB Ha OBM. OcHoBHOE BHUMa-
HUE JIOJDKHO OBITh 00paIieHo Ha PU3NYECKYIO0 CYITHOCTh PAaCCMaTPUBAEMbBIX THAPOMEXAHU-

YCCKUX POUECCOB U N3YYACMBbIX ITapaMETPOB.

6. YueOHO-MeTOAMYeCKOe 00ecreYeHne CaMOCTOSITeIbHOM PadoThl CTY/1€HTOB.
OuneHo4HbIe cpeAcTBA A5 TeKylIero KOHTPOJISA yCleBaeMOCTH, IPOMeKYTOYHOM aTTe-

CTallM4 110 UTOraM OCBOCHMA JUCHUIIJIMHBI

IIpu ocBOEGHMH AUCHUIUIMHBI IPELYCMOTPEHBI CIECAYIOLIUE BUABI CAMOCHOAMEIbHOU
pabomui:
® BBINOJIHEHHE PACYETHO-TPaUUIECKUX paboT ¢ MOCIEAYIONIeH 3allUTON Pe3yIbTaToB;
® U3y4YeHUE OTHCNIbHBIX TEM JAUCLUIUIMHBI CAMOCTOSATEIBHO C IIPOBEPKOM IOTYYEHHBIX
3HaHUH Ha KOJUTOKBUYMAX;

® JIOATOTOBKA K y‘-ICGHBIM 3aHATUAM, KOHTPOJIbHBIM pa60TaM M 3K3aMCHY,
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e pabora B Ombnuoreke wiu MHTEepHETe pu padoTte Hal pedepaTamu;

e paboTa B KOMIBIOTEPHOM KJIacce IPU BBIMOJHEHUH U OQOPMIICHHH OTYETOB O pac-

yéTHO-rpadudeckux padboTtax u pedepaTos.

6.2. [IpumepHbIe TeMbl pedepaToB

1.
2.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

[ToBepXHOCTHOE HATSXKEHUE JKUJKOCTEH, CIOCOOBI €r0 U3MEPEHHS.
I'unpodunsrocTs U ruapodoOHOCTh. [Ipupona, cBoiicTBa, MpUMeEpHI, Mpak-
TUYECKOE UCIIOJIb30BAHUE CBOMCTB.

CBoiicTBa BO/IbI B TOHKUX MOBEPXHOCTHBIX IJICHKAX, KAMJUISIPaXx.
Bsi3komiacTHYHOCT JKUIKOCTEH (THKCOTPOIHUS, THKCOJAOMIBHOCTD, PEOJIO-
TUS U Jp.)

Hcropus ruipoMeEXaHUKH.

HeoObr4HbIe CBOHCTBA OOBIYHBIX KHUIKOCTEH.

W3meHeHne CBOMCTB KUAKOCTEH MpPU 3JIEKTPOMATHUTHOM BO3JEHCTBUU
(CBY, HY u gp.)

Bnusiane ¢usnveckux mosieil Ha CBOWCTBa BOABI (0030p HAyYHOH JTUTEpary-
pBI).

Oco0eHHOCTH COCTOSTHUS | CBOMCTB BOJIBI B MEP3IIBIX TOPHBIX MOPOAAX.
CTpyKTypHBIE 0OCOOCHHOCTH CBSI3aHHOM BOJIBI MUHEPAJIOB.

AHOMaJIbHbIE CBOMCTBA BOJIbI.

Bopa u xu3Hb. 3arajiku mpocToil BOJIBI.

TypOyneHTHbIE TOTOKH.

KaBuranus B )kHIKOCTSIX.

IM'uapaBnuueckuii yaap B TpyoOIpoBoiax.

Pazpyiienue BBICOKOHAIOPHBIMU CTPYSIMHU.

CrocoOsI ¥ IEPCTIeKTUBBI OUUCTKU BOJIBI.

Tskenas Boa U ee CBOMCTBA.

BnusiHue THIIOB BOJIBI HA CBOMCTBA TOPHBIX TOPO/I.

[Tonzemubie BoAbl. Buabl UX CTaTUUECKOTO B3aMMOJEHCTBUSA C TOPHBIMHU I10-

poaamu.

6.3. OneHouHbIE CpPeCTBA

TeKyHH/II\/’I KOHTPOJIb IO pa3aciaM AUCHUIIIMHBI IPOBOJUTCA MOCPEACTBOM BBIITOJIHE-

HHUSA KOHTPOJIbHBIX pa60T 1 Ha KOJIJIOKBUYMAX, Ha KOTOPBIX MO YCMOTPCHUIO MPCIIOAaBaTCIIA

CTYACHT B yCTHOﬁ WINM HHChMEHHOM (I)OpMaX OTB€YACT Ha 3aJaHHBIC, COOTBCTCTBCHHO B
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YCTHOM WJIM MUCHbMEHHOU (hopMe, BOIIPOCH (2...4 BOMpoca) WK YIaCTBYET B TECTUPOBAHHH,
B TOM YHCJE€ KOMOBIOTEPHOM (5...6 TECTOB MO MPONACHHOMY 3a MEPUOJ C MPEIBIIYIIErO
KOJUIOKBUYMa MaTepHaiy).
6.3.1. [IpuMepbI TeCTOBBIX 3a1aHUI

dusmMYeCcKmue CBOMCTBAa XMOKOCTEM
1. Kaxkas mogeab *KUJAKOCTH paccCMATPUBAeTCsl B THAPaBJIHKe?
CromHast cpena, 00siafaromas CBOMCTBOM TEKYUIeCTH IPH COXpaHeHUH 00bEMa 1 nedopMupyeMo-
CTBIO TI0J] BO3JIEHCTBUEM MPUIIOKEHHBIX K HEH CHIL.

2. Yem xapaxkTepu3yercsi INIOTHOCTD KUJAKOCTH?
Maccotii )KHIKOCTH B €IMHUIIE 00bEMA.

3. Kakoii xapakTep nMeeT 3aBUCHMOCTD BSI3KOCTH KMAKOCTH OT TeMIepaTypbI?
YMeHbIIaeTcs ¢ pOCTOM TEMIIEPaTypBHI.

4. 3aBHUCHUT JIM TPEHHE KUKOCTH O CTEHKH TPYObI OT AaBJieHus ?
He 3aBucut ot gaBnenus.

5. Kakoii xapakTep nMeeT 3aBHCHMOCTb BSI3KOCTH Ia3a 0T TeMIepaTypbi?
YBenuuuBaeTcs ¢ pOCTOM TeMIIepaTyphl.

6. B KakoM U3 H3BECTHBIX 3aKOHOB BIepBbie ObLJIa BBEA€HA BA3ZKOCThH?
3akoH BHyTpeHHero Tpenus HprotoHa.

7. Kak 3aBHCHT TpeHHe MKy CJI0SIMH JJAMHHAPHO ABMKY L€l csA KUAKOCTH OT IPajineHTa
ckopoctu?

Bospacraer ¢ pocToM rpagueHTa CKOpOCTH.

8. Uro xapakTepu3syer Ko3()(puUIMEHT MOBEPXHOCTHOI0 HATS)KEHHs1, UMEIOIINii pa3Mep-
Hocth [H/m]?

PaboTty, KOTOPYIO HY>KHO COBEPILIUTH AJIS1 YBEIMUEHHS MOBEPXHOCTH XKHUIKOCTU HA €IMHHILY ILIOILA-
.

9. VYkakuTe JKHUIKOCTb, KOTOPasi 00J1a1aeT HAYAJIBHBIM HANPSZKEHHEM CABHIa:
beToHHBI1 pacTBOD.

10. Yem onpenensiercs puzuyeckas BA3KOCTD KHIAKOCTH?
B3auMmHbIM IMMPUTSAKCHUEM MOJICKYIJI.

11. Yto siBisieTcsi NPUYMHOI BOBHUKHOBEHHS MOBEPXHOCTHOTO HATSIKEHUS KHTKOCTEH ?
B3anMHOe npuTsKEHHE MOJIEKYJT JKUAKOCTH.

12. KakoBa BeJIMYHMHA TPEHUS MEKAY CI0SIMH MOKOSIIIEHCS] BOABI?
Hynesas.

13. Ecau TeJ1o JaBJieHus, onpeiesisiioliee BePTHKAJIBHYIO COCTABJSIIOILYIO CHJIbI 1aBJIeHHs
HA KPMBOJHMHEHYIO MOBEPXHOCTH COCTOUT M3 IBYX YACTel: YacTH A, cMauyMBarouiei
KPHBOJMHEIHYIO IOBEPXHOCTH, M YacTu B — HE cMaunBaronieii KpUBOJIMHEHHYIO 110-
BEPXHOCTh, TO B KAKOM CJIy4yae BePTUKAJIbHAs COCTABJISIIOIIAN CUJIbI JaBJIeHUsI HANIPAB-
JieHa BHM3?

A>B.
14. Yepe3 kaky1o TOUKY MNPOXOAUT CHJIA APXUMeAa, NeliCTBYIONIAsl HA MOTPY:KEHHOE TEJI0?
UYepes LHEHTP THKECTH TOPU30HTAIILHOM MPOEKIMH Tea. .

15. B xakoMm u3 ciydyaeB cujia Apxumeaa 00jble/MeHbIIe: eCId TeJI0 HHIHHAPUYEeCKOH
(opMBI €O BcexX CTOPOH OKPYKEHO )KMIAKOCTBIO (A) MU IVIOTHO CTOUT OCHOBAHHMEM Ha
AHe pe3epByapa (B)?

Cuna ApxumMena 0JIMHAKOBA.

16. UTo Takoe och NJIaBaHHUS MOTPYKEHHOT0 Teja?
Beprtukaib, npoxozsmas yepe3 IEeHTP TSHKECTH 00bEMa.

17. Kak HanpaBJieHa cyMMapHasi CUJIa AeificTBHA PeajibHOr0 MOTOKA Ha THO KaHaja?
BeprukansHo.

18. OT™MeTBTe CBOICTBO MOBEPXHOCTEH YPOBHS B MOKOSIIIEHCS JKUTKOCTH:
[ToBepxHOCTH YpOBHS IIepeCcEeKaIOTCsl MEXIY co00H

19. OT™MeTBTE CBOICTBO, MPUCYIIIEE H300apUYECKO MOBEPXHOCTH YPOBHA:
Bremsist 00pEMHAs CHTa OpPTOTOHATIBHA K TIOBEPXHOCTH YPOBHSIL.
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20. JIns kakMX KHAKOCTElH cnpaBelyinBbl AuddepeHnnanbHble YypaBHeHUsI paBHoBecust J1.
Jiigepa?
st uneanbHbIX.
21. Yersipe cocyna pa3noii popmbl (HUIHHAP, YCeUEHHBIN KOHYC, ONPOKMHYTHIN yce4EHHbII
KOHYC, COCY/ IPOU3BOJIbHOM (GOpPMBI) ¢ OAUHAKOBOH IIOIIAABIO 1JIS 3aII0JTHEHUS BOAOI
HAa OJMHAKOBYIO BBICOTY. YKa:KHTe, B KAKOM U3 COCY0B CWJIA IaBJICHUsS] HA THO
Hau0O0JbIIAsI/ HANMEHbIIAS ¢
Cupl maBeHus Ha JHO y BCEX COCYIOB OJIMHAKOBEHIE.

I'mgpocrarmuka
1. VYkaxute, KaKk XapakTepu3yeTcsi H30bITOUHOE 1aBjIeHUE?
Kak nmpeBblieHne 1aBneHus HaJ aTMOC(EPHBIM JaBICHUEM.

2. Kaxkasi TOYKa HA3bIBAETCS IEHTPOM JTaBJIeHUsI?

Touka Ha TBEpIOI1 MOBEPXHOCTH, TPAHUYAIIEH C KHUIKOCTHIO, UEPEe3 KOTOPYIO MMPOXOJUT paBHOEH-
CTBYIOIIAs CHJI AABIICHUS.

3. YKakuTe XapaKTepPHYI0 TOUKY, 1aBjieHHe B KOTOPOii onpee/isieT BeJINUYNHY TOPU30H-
TAJILHOH COCTABJISIIOLIEH CHJIBI THAPOCTATHYECKOIO 1aBJIeHMA, 1eliCTBYIOIIEro Ha KpH-
BOJIMHEHHYI0 I0BEPXHOCTh:

enTp TsKECTH TUIOMAAN MPOEKIUU TTOBEPXHOCTH Ha BEPTUKAIBHYIO TNIOCKOCTb.

4. BepTHKaJbHas COCTABJSIIOMIAS CHJIBI THIPOCTATHYECKOTO 1aBJIeHNs, 1eiiCTBYIOIIEr0 HA
KPHBOJIMHEHHYIO IOBEPXHOCTh HalPaBJIeHA BBepX...

... €CJIM KpUBOJIMHEHAs TOBEPXHOCTh HE CMOYEHA CO CTOPOHBI TeJa TaBICHHUS.

5. C ucnoab3oBaHueM KAaKOH TeopeMbl MOKET ObITH ONpe/ieeHO MOJI0KeHHuEe EeHTPa JaB-
JeHus?

Teopema MOMEHTOB.

6. TeJso BpalueHus, cocTosIee U3 MUIUHAPA U KOHYCAa, MMEIOIINX 0011ee 0CHOBaHUE, 1O0-
TPYKEeHO B ’KHUAKOCTb FOPU3OHTANbHO. Kakasi u3 ropu3oHTAIBHBIX CHJI, JeHCTBYIOLIUX
HAa TeJ10 (CO CTOPOHBI HWIMHAPA WIN KOHYca) OyaeT 0osbie?

Cuibl paBHBI.

7. KakoBa BeJMYHHA a0COJIOTHOTO JABJEHHUS B )KHIKOCTH 110 CPABHEHHUIO C aTMOC(ep-
HbIM?

Moxet ObITb O0JIbIIIE IO MEHBIIE aTMOCHEPHOTO, B 3aBUCUMOCTH OT YCJIOBHII ITOKOS MITU IBHIKE-
HUSL.

8. Kak opueHTHpOBaHA cHJIa TaBJIeHNs M0 OTHOIIEHUIO K DJIeMEHTY KPHUBOJIUHEIHHOW CTeH-

KH pe3epByapa?
ITo HOpManu.

9. Ha kakoe paccTosiHHe OT NOBEPXHOCTH KUJIKOCTH 3aray0JIéH EHTP AaBJIEHUS KHIKO-

CTH, JeiiCTBYIOLIEH HA IVIOCKUI BePTHKAJbHBIN NPSIMOYT0JbHBII IMT BbicoTOI H?
LenTp naBnenus 3army6nén Ha 2H/3.

10. JaBjeHHe B KAKOil XapaKTePHOil TOUKe BEPTUKAIBHON MJI0CKOH MPerpajabl MOKeT ObITH
HCIO0JIL30BAHO IS ONpeeeHHs CHIIbI THAPOCTATHYECKOro AaBJjieHns B ¢gopMe mMpomn3-
Be/ICHUs TJIOIIAH Nperpaabl HA 3TO AaBJIeHue?

JlaBneHue B IEHTpe TAKECTH TPErpabl.

OTHOCHUTEJIEHOE paBHOBeECHE
1. Kakoe 1BuKeHHe COBEpUIAET ;KHIKOCTh OTHOCHTEIBHO IIUJIHHAPA, JOCTATOYHO J10JIT0
BPAlIAI0IIErocsi OTHOCHUTEJBHO BEPTHKAJIBLHON ocH?
Haxonutcs B nokoe.
2. Yxkaxute (paKkTOp, 0T KOTOPOr0 3aBHCHT BHICOTA MOABLEMA KUAKOCTH Y CTEHOK BO Bpa-
mawmeMcs HUWINHApPe:
a) OT 4Kcia 000POTOB;
0) OT paguyca IUIUHAPA;
B) OT 00BEMa JKUIKOCTH B IIMIIHHIPE;
I') OT YIJIOBOM CKOPOCTH.
3. OTMeTbTe XapakTep BJIUSHHS YBeJIUYEHUS] PAJHYCa HA BBICOTY MOAHATHA KHIAKOCTH Y
CTEHOK Bpallaoiierocs MUJIHHApA:
YMeHbIIaeT.
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4. OtTMeTbTe XapaKTep BJIMSHUS YBeJUYeHUSI CKOPOCTH BpallleHUs] HMJINHAPA HA BBICOTY
NoaAbEéMa KHKOCTH Y €ro CTeHOK:
YBenuuuBaer.
5. ¥YkaxuTe HanpapJieHHe TelCTBUS JaBJIEHUS] KUTKOCTH HA GOKOBYIH OBEPXHOCTH IH-
JIMHAPA, BPAlIaIONIerocsi 0THOCHTEIbHO BEPTUKAJIbHOM 0CH:
a) 10 paanycy;
0) OpTOrOHATIBHO K 00pa3yromIei IUIUHIIPA;
B) TIO palniyCy OPTOTOHAIBFHO K 00pa3yromien IIHHApPA.
6. Onpeneaurte, KAK N3MEHsIETCS M30BITOYHOE JaABJIEHHE N0 Mepe NMOTrPyKeHus Mo/1 MoBepX-
HOCTB KUJAKOCTH BO BPaIIAIOIIEMCsl IMJIHHIPE:
Bo3spacraer nuHeHoO.
7. YkaxuTe, KAK H3MEHsIeTCS] M30bITOYHOE TaBJIEHHE KHIKOCTH € yIaJeHHeM OT OCH Bpa-
IIEeHUs HWIMHAPA B TOPU30HTAJIbHOMN IJIOCKOCTH:
Huxkak He nsmensercs.

YpaBHeHMe LepHyJLIM
1. MexaHnuyeckas JHepPrus, XapaKkTepu3yemasi OCJeIHUM cj1araeMbIiM ypapHeHus bep-
HYJLJIH. ..
...TIpeBpaIlaeTcs B TEMJIOBYIO S3HEPTHUIO.
2. Kaxkum o0pa3om BbIOHpaeTcs MJIOCKOCTh 0TCYETA BEJIUYMH, BXOASIINX B YpaBHEHHE
Bepuyaan?
I'opuzoHTanbHas IIOCKOCTh, BBICOTHOE ITOJIOKEHUE KOTOPOU 110 OTHOIIEHMIO K TMIPaBINYECKOU
CHUCTEME U3BECTHO.
3. Kakylo BeJUYMHY XapaKTepu3yeT BbICOTA CT0JI0a KUIKOCTH B IIbe30MeTpe, IPUCOeIH-
HEHHOM K OTBEPCTHUIO B CTEHKe TPYObI?
Bennunny n30BITOYHOTO JaBiieHHUS B TPYOOIIPOBOJE.
4. KaxoBo noBejaeHne Nbe30MeTPHYECKOI JIHHUHN MPH JABUKEHHH KHIKOCTH B TPYOONPOBO-
Je mepeMeHHOro ceyeHusi?
MosxeT UMeTh yYacTKH MaJarolie U BOCXOAIINE.
5. Yro Takoe ruapaBIudYeCKHil YKIOH?
YKJIOH JINHUH SHEPTUU.
6. Kakyio BeTHuMHYy XapaKTepu3yeT pa3HOCTh YPOBHei ruIpoANHAMUYECKOi TPYOKH MoJI-
HOI'0 HANOPA M Nbe30MeTPAa, YCTAHOBJCHHBIX B O/THOM H TOM e ce4eHuH Tpydonposoaa?
CkopocTHOH Hamnop.
7. KakoB xapakTep U3MeHEeHHs IaBJeHUS MPH IBM:KEeHUHU KUAKOCTH Yepe3 Cy:KeHue B TPy-
oonposoae?
B cyxeHnu naBneHne yMEHbIIAETCS.

JcTeyeHne XUOKOCTM M3 OTBEPCTHUS
1. Kaxkoe oTBepcTHE B CTEHKe HUJIMHIPHYECKOI0 pe3epByapa cUuTaeTcst MajbiM?
Ecnu nquameTtp oTBepcTHS Mall IO CPAaBHEHHUIO C HAIIOPOM.
2. B kakoMm ciiy4yae IpU HCTEYEHHUH U3 OTBEPCTHUS B CTEHKE pe3epByapa, CTEHKAa CUMTAETCS
TOHKO#?
Ecam Tonmmuna cTeHKn MEHbIIEe 3 TUaMeTPOB OTBEPCTHS.
3. Kakue cuiabl BBI3BIBAIOT C3KATHE CTPYU NMPU UCTEYEHUH U3 OTBepCcTUS ?
LenTpobexHas cuna.
4. YkaxuTe HCHOJb3yeMoe onpeaeaeHne KO3PPUIHEHTA CKATUA CTPYHU, HCTEKAOIIEH u3
OTBepPCTHA B CTEHKe IWIMHAPUYECKOTro pe3epByapa:
OTHOLIEHNE TUIOIIAN CKATOrO CEUYEHUS K TUTOMAAN OTBEPCTHSL.
5. ¥Ykakure, Kakoe nNpeodpa3oBaHue IHEPIrUH MPOUCXOIUT MPHU HCTeYeHUH UAeaTbHOI
JKHJIKOCTH M3 OTBEPCTHS B CTEHKe pe3epByapa?
[loTeHumanbHas SHEPTHsl KUAKOCTH B pe3epByape MPEBPAIIAECTCs B KHHETHUECKYIO.
6. Kakoe oTBepcTHE B CTEeHKe IMIMHAPHYECKOr0 pe3epByapa cuuTaercsi 60abmmum?
Ecnu pasmep otBepctus 6oxee 0,1 ot Hamopa.
7. Kaxkoe 1aBjieHHe HA IOBEPXHOCTH CTPyH?
ATtmocdepHoe.
8. Kakoe u30bITOYHOE CTATHYECKOE IaBJIEHNE B TeJIe CTPYH 3HAYUTEILHOT0 quamMeTpa?
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Hynesoe.
9. Uem BbI3BaHO H30LITOYHOE CTATHYECKOE J]ABJIEHHE B Telle CTPYH BeCbMa MAaJIoro ina-
MeTpa?

Cunamu MOBEPXHOCTHOTO HATSKEHUS.
10. Yrto nmpencrapJisieT 000 HHBEPCUS CTPYH NMPH UCTEYEHHH U3 HEKPYTJIOro OTBepCcTUsi?
W3menenune GpopMel ONEPEUIHOTO CEUEHHS CTPYH.

11. JeiicTBHeM KaKoi CHJIbI BBI3BIBAETCS HHBEPCHSI CTPYH, BHITEKAIOIIEH U3 HEKPYIJI0T0
oTBepcTHA?

Cuioil OBEpXHOCTHOTO HATSKEHHUS.

12. YkaxuTe Xxapakrep pacnpeejieHusi CKOPOCTeii B C:KATOM Ce4eHHH CTPYH, BhITeKaIoLIeii
W3 MAJIOT0 OTBEPCTHS:

CKOpOCTh TIOCTOSTHHA.

13. YkaxuTe xapakrep pacnpeejeHusi CKOPOCTeii B C;KATOM Ce4YeHHH CTPYHU, BhITeKaIoLIeii
W3 MAJIOT0 OTBEPCTHS:

CKOpOoCTh BO3pacTaeT 10 HapaBJICHUIO K HIDKHEH KpPOMKE.

14. JleiicTBue KaKkoro )akTopa yYuThbiBaeT KO3 PUUHEHT CKOPOCTH NMPH UCTEYEHUH U3 OT-
BepcTHA?

I'uopaBnuyeckoe CONpPOTHBICHUE BXOIHBIX KPOMOK OTBEPCTHSI.

15. Ykaxute pakTop, BIUAIONUIH HA KOIPPUIHEHT CKOPOCTH NP UCTEYEHNHU U3 MAJIOTO
OTBepPCTHA B TOHKOH CTEeHKe NWIMHAPUYECKOro pe3epByapa:

a) BSIBKOCTh JKUJKOCTH;
0) COCTOsTHHE BXOTHOW KPOMKH OTBEPCTHSI.

16. YkaxuTe 4ncii0Boe 3HaYeHNEe KOI(PPHUIHEHTA CKOPOCTH NPH UCTEYEHHU U3 MAJIOT0 OT-

BEPCTHA B TOHKOMH CTEeHKe:
0,97

17. YkaxuTe 4HCJIOBO€E 3HAUYeHHEe KOIP(PUIHEHTA CKATHS CTPYU MPH UCTEYEHHH U3 MAJIOTO

OTBepPCTHS B TOHKOW CTEHKe:
0, 64

18. Ykaxute pakTop, onpeaeasiiolUil CKOPOCTh HCTEYEHHS U3 MAJIOT0 OTBEPCTHUSI MO YPO-
BeHb:

IIepenan ypoBHE 10 U OCIIE OTBEPCTHS.

19. Kakoii pakTop BausieT Ha GopMy TPAeKTOPHUHU CTPYH, BhITEKAIOIIEH U3 MAJIOr0 0TBEp-
ctust B atmocgepy?

a) CKOPOCTh B C)KaTOM CEUCHHUU;
0) cuia TSHKECTH.

20. Kaxkoii ¢akTop BaHAET HA JAIBHOCTH OTJIETA CTPYH, BhITeKaOIIel B aTMocdepy U3 ma-
JIOr0 OTBEPCTHSA B UJIHHAPUYECKOM pe3epByape U Najawuieil Ha rOPU30HTAJIBHYI0
IIOCKOCTh?

a) BEPTUKAJIBHOE PACCTOSIHUE OT LIEHTPA OTBEPCTHUS 10 TOPU30HTAIBHOM IUIOCKOCTH;
0) HAIIOP MO/ LIEHTPOM OTBEPCTHS;

B) CKOPOCTB B C)KaTOM CEUCHUH;

T') CHJIa TSHKECTH.

21. Kaxkoii ¢akTop BJINAET HA CKOPOCTh UCTEYEHHS TOJIHKO B CIy4ae OTBEPCTHS B TOJICTOM

cTeHke?
a) TPEHUE O CTEHKHU OTBEPCTHS;
0) BuxpeoOpa3oBaHHe B 30HE PacCIIMPEHHS CTPYH;
B) pacUIMpeHue CTPyH.
22. Ykaxute onpenenenne ko3gdpuiuneHTa pacxoaa Npu UCTEYEHUH U3 OTBEPCTHUS:
OTHoueHHne ASHCTBUTENILHOTO pacxo/ia K pacxofy, HaiiieHHOMY 0e3 yuéTa TuApaBIn4ecKuX MOTepb.

23. YkaxuTe 4YHCJI0BOe 3HAYeHHE K0I(puuueHTa pacxona Npu UCTeYeHNH KUTKOCTH U3

MaJIOro KPyrJjoro oTBepCcTUsi B KPYIJoii cTeHKke:
0,06

24. Kak n3aMeHuTcs KO3 (PpHUIHEHT pacxoaa NpU HCTeYeHUH U3 0TBEPCTHS 101 YPOBEHb, 10

CpaBHEHHUIO ¢ NCTedeHHeM B aTMochepy?
0

25. YkaxuTe 4UCJI0BOE 3HAUeHUE KOI(PpHLHEeHTa CONPOTUBJIEHUSI TPU UCTEYEHUH U3 MAJIO-

ro KpyrJioro 0OTBEPCTHA C 0CTPOiIl KPOMKOIi:
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0,06
26. KakoBo oTHoeHne K03 (PUIHEHTOB pacxoaa 00JIbIIOro H MaJIOro OTBEPCTH B TOHKOM
cTeHke?
2x3
27. KakoB xapakrep u3MeHeHHs1 K03 (PHUIHEHTA CKOPOCTH NPH HCTEYEHHH U3 OTBEPCTHSI,
ecJn KO3(pPUIIHEHT CONMPOTUBJIEHUS Bo3pacTaer?
YMeHnpLaercs.
28. YKaxuTe, KaK COOTHOCATCS KO3 (PUIHEHThI pacxoaa 00/1bII0ro U MaJoro OTBePCTHIi:
KoaddummenTs! pacxomsa oTHHAKOBHI.
29. YKaxuTe NPUYHHY, 0 KOTOPOi NpH YBeTHYEHNH HATIOPA PAcX0] Yepe3 00JILIIIOEe 0TBeP-
cTHe BO3pacTaeT B 00JIbIIEH CTeNeHH M0 CPABHEHUIO C OTBEPCTHEM MAJIbIM:
CuipHO BO3pacTaeT CKOPOCTb.
30. Yka:kuTe XapakTep pacnpe/aeieHusi CKOPOCTell Mo BbICOTE 00JILIIOT0 OTBEPCTHSI:
CKOpOCTh HE U3MEHSETCS 110 BBICOTE OTBEPCTHSL.
31. Tloyemy c:kaTHe MOTOKA He OTPAKEHO B pacxo/e yepe3 00JbII0e oTBepcTHE?
CxaTme OTCyTCTBYET.
32. Ykaxure pakTop, BIAUSIOMMI HA CKOPOCTH TeUYeHHs Yepe3 Go/IbIIIoe 3aTONJIeHHOE OT-
BepcTHE:
3army0OiieHre IIeHTpa OTBEPCTHS MO/ YPOBEHbD KUAKOCTH TEPET OTBEPCTHEM.
33. YkakuTe, KAK COOTHOCSITCSI YPOBHU KMIKOCTH HEMOCPEICTBEHHO 32 OTBEPCTHEM M HA
yIaJeHUH OT Hero MpH MCTeYeHUH Yepe3 3aTONJIEHHOe 0TBepcTHe?
YPOBHU OJUHAKOBEIE.

JcTeyeHme XMOKOCTM M3 HACAIOK M KOPOTKMUX TPYyOOK
1. Ykaxute pu3nuecKyio 0CO0EHHOCTH TEUEHHS Yepe3 HACAIOK:
a) OTCYTCTBYET C)KaTHe CTPYH Ha BBIXOJIE€ U3 HAcaJIKa;
0) IPOUCXOUT CXKATUE CTPYH B HACAIKE;
B) BO3HUKACT TPEHHUE O CTEHKH HacalKa;
') BO3HUKAET BaKyyM BHYTPH HacajKa.
2. Ykaxure, YeMy paBHA MUHUMAJIbHAS UIMHA HACAKA:
Tpém nuamerpam.
3. YKaxkuTe 4YHCJ0BOe 3HaYeHHe KO3 PULIMEHTa CKOPOCTH NPH UCTEYEHUH M3 HACadKa:
0,82
4. YxkaxxkuTe NIPUYUHY Bo3pacTaHus Ko3(puumueHTa pacxoaa npu HCTeYeHUH yepe3 Haca-
JOK N0 CPABHEHMIO C HCTeYeHHeM Yepe3 OTBepcTHe:
a) OTCYTCTBHE CXKaTHe CTPYH B HACaJIKe;
0) BO3HUKHOBECHHUE BaKyyMa.
5. YkaxkuTe 4yHCJ0BOe 3HaUYeHHe KO3 PUIMEHTa CONPOTHBJIEHUS BHELIHEr0 HUJIMHIpHYe-
CKOI'0 HacajiKa:
0,50
6. Kak cooTHOCATCH K03(p(PUIIHEHTHI CKOPOCTH HACATAKA H OTBEPCTHS MPH OAUHAKOBBIX
yncaax PeiiHosubaca?
Koaddumument ckopoctu Hacajka MeHbIIe, 4eM KOIDPUIMEHT CKOPOCTH OTBEPCTHSI.
7. Kak cooTHOCSTCH K03(pPUIIHEHTHI pacxoaa HACAAKa U OTBEPCTHSA NMPHU OJUHAKOBBIX YHUC-
Jgax Peiinoabaca?
KoaddummenT pacxosa 1t Hacagka OOJbITE, YeM I OTBEPCTHS.
8. Kak cooTHocaTes K03()PUIMEHTHI CONPOTUBJIEHUSI HACAKA H OTBEPCTHS MPH OTMHAKO-
BbIX yncjax Peiinoabaca?
Koadduuument conporusnenus Hacaaka 6oiplie Ko3(GUIHEHTa COIPOTUBIICHUS OTBEPCTHS.
9. B Kakylo 3Hepruio npeBpauniaeTcs 4acTh MEXaHNYECKOH YHEPTHUHU MOTOKA, TEPSIOIET0Cs
B Hacaake?
B tennoByto sHepruto.
10. YkaxuTe ycaoBHe CylIeCTBOBAHNS BaKyyma:
AOCOITIOTHOE JTaBJIEHUE MEHBIIIE aTMOC(EPHOTO.
11. YkaxuTe KOJHYECTBEHHYIO XaPAKTEPUCTHKY BeJIUNYHHBI BAKyyMa:
PasHocTh Mex 1y aOCONOTHBIM B aTMOC(EPHBIM JaBICHUSMU.
12. YkaxuTe, ueMy paBHO 3HaUeHHe HANOOIbIIIel BeTNYHHBI BAKyyMa:
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a) atMoc(epHOMY JTaBICHUIO;
6) 10 meTpam BoaSIHOTO CTOJIOA.
13. Ykaxure, 4eMy paBeH KPUTHYECKUH HATIOP /ISl BHENTHETO IMJITHHIPHYECKOr0 HACAKA:
13 MeTpam BOASHOTO cTONOA.
14. Kak u3MeHsieTCs pacxo/ BOAbI Yepe3 HACA/IOK NPH CpbIBe BaKyyma?
YMeHbIIaeTcs.
15. Kak u3MeHHNTCsl CKOPOCTh HCTeYeHHUsI Yepe3 HACA0K IPH CPbIBe BaKyyma?
Bo3zpacraer.
16. Kak u3meHsieTcsl JaJILHOCTD OTJIETA CTPYH MPH CpbIBe Bakyyma?
Bo3spacraer.
17. Kak u3MeHsieTCs TUaAMeTP CTPYH MPH CPbIBe BaKyyMa B Hacaake?
YMeHbIIaeTcs.
18. Kak cOOTHOCSTCSI MKy CO00ii MOTePH HA TPEHHE U MECTHBIE MOTEPH B KOPOTKOM TPY-
oonposoae?
[loTtepu Ha TpeHNE 3HAYUTENHHO MEHBIIIE MECTHBIX ITOTEPb.
19. YkaxuTe NPpUYHMHY 3HAYUTEIbHOI0 YBeJIMYeHNsI OTEPh HAMOPA NMPH UCTEYEHUH Yepe3
HACA/I0K M0 CPABHEHMIO C OTBEPCTHEM:
BuxpeobpazoBanue rmpu pacimpeHn CTPYH.

[lepexon oT JIAaMMHAPHOI'O TEYEeHMS K TypOYJI€HTHOMY
1. B kakux ycJaoBHSAX mepexoja K TypOyJ1eHTHOMY ABHKEHUIO MPOMCXOIUT MPH MeHbIIEeH
ckopoctu?
Ecnu notok uMeeT OONbIINI MONIEPEYHBIN pa3Mep.
2. JInfA KaKoi KUAKOCTH Mepexo] K TypOyIeHTHOMY ABUKEHHIO MPOUCXOAUT MpH 00abIIeii
ckopoctu?
Ecam xxuakocts uMeeT O0IBIIYIO BI3KOCTb.
3. KaxoBo 3HaueHHe KpUTHYECKOTO 4nciaa PeiiHoabaca, onpenesiiomero nepexos ot Jia-
MHUHAPHOI0 Te4eHHUs K TYpOyJIeHTHOMY B KPYIJIbIX TpyOax?
2320
4. Kak BiausieT HAa OTePU HANOPA NMepPexo/] OT JJAMHHAPHOTO Te4eHHsl K TypOy1eHTHOMY?
Oxka3bIBaeT pa3anyHOE MO XapaKTepy BIHUSHUE B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI.
5. OOparHblii nepexoa OT TYpPOYJEHTHOIO TeYeHHs K TYPOYJIeHTHOMY. ..
... IPOUCXOAMT IIPY MEHBIIIEM KPUTHUECKOM 4uciie PeliHoibica
6. Yto ABAAETCH MPUYMHOI Mepexo/ia JAMUHAPHOT0 TedeHUsi B TypOyJIeHTHOoe?
HeycroitunBocTh TpeHHUs, IPUBOAAIIAS K POCTY MAJIBIX BO3MYILEHUH.
7. KaxkuMm o0pa3oM BJMsieT TeMIIepaTypa KHAKOCTH Ha CKOPOCTH NepexoAa OT JaMUHAPHO-
ro Te4eHUs K TypOyJeHTHOMY?
CkopocTh, IpH KOTOPOH HaOII01aeTCsl EPEX0], YMEHBILAETCS C POCTOM TEMIEepaTyphl.
8. Kak m3MeHHTCS KOJMYECTBO IBUKEHHUSA CJIOEB BCJIEACTBHE TYPOYJEHTHOTO 00MEHa, eCJIN
NMPOAOJIbLHBIE CKOPOCTH CJI0EB OANHAKOBBIE?
KonnuecTBo ABM)XEHUS CIIOEB HE U3MEHUTCS.
9. Kakue xapakrepHsble (pu3nYeCKUe OTIHYNA HMeeT TYpOyJeHTHOe TedeHHe M0 CPaBHe-
HMIO ¢ JAMUHAPHBIM?
VHTeHCHBHOE NEpEMEIINBAHUE MEXKAY CIOSIMH JBHXKYIIEHCS KUIKOCTH.
10. Ot 4ero 3aBHCHUT BeJIHYNHA KPUTHIECKOT0 unciaa PefiHoabaca, KpoMe Tex mapaMeTpoB,
KOTOpbIEe B HETr0 BXOAAT?
OT 11aBHOCTH BX0J1a B TPYOYy.
11. YTo npuBOAMT K YBeJIHYEHUIO KPUTHYECKOr0 Ynciaa PeliHobaca, onpeesisiiomero mne-
PexXox OT JJAMMHAPHOI'0 TeYeHHs K TypOyJIeHTHOMY?
CyxeHue moToka
12. Eciu BbIIEJIUTH B MOTOKE CJI0H TOJMUHON 0 B KaKOif YaCTH MOTOKA 10JIbIIe COXPAHUTCS
JJAMHWHApPHOe IBUKeHHE ¢ yBeJMYeHHeM CKOPOCTH NMOToKAa?
B npucteHHOM ciioe BecbMa Majioi TOJIIIUHBI.
13. [Ipu nocTaHOBKe J1a00PATOPHBIX ONMBITOB MO HAOJIIOIEHUIO 32 MEPEX0A0M JJAMUHAPHOTO
Te4eHHs] B TYPOYJIeHTHOE, B IOTOK A00aBJIsIeTCsl CTPYHKA KPacKH...
Co cKOpOCThIO, PaBHOM CKOPOCTH KUAKOCTH B IIOTOKE.
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14. Kak 3aBHCHT CKOPOCTH Nepexo/ia 0T JJAMUHAPHOI0 Te4eHUs K TypOyJIeHTHOMY B Tpyoe
OT BsI3KOCTH?
YMEHBIIIAeTCsl C POCTOM BSI3KOCTH.
15. Kak 3aBHCHT CKOPOCTH MEpPeXo/ia 0T JAMUHAPHOTO TeYeHUs K TYpOYJIeHTHOMY B 3aBH-
CHMOCTH OT AUaMeTpa TpyobI?
Bospacraer ¢ poctom nmuamerpa.
16. YkaxuTe, 4TO BJINSET HA BEJIMYUHY KPUTHYECKOT0 uncia Peiinoabaca:
a) muameTp TpyOsI;
0) BSI3KOCTD KHUIKOCTH;
B) TIOIIEPEYHBIN pa3Mep MOTOKA.
17. OT™MeThTe, VI KAKOH CIUIOIIHOW CPeAbl CKOPOCTH NMepexo1a OT JAMHHAPHOTO TeYeHHs K
TypOyJIeHTHOMY BBbIIIIE:
Js BoABI.
18. Uem (pu3uyecku oTauvaeTcsi TypOyJIeHTHOE ABUKEHHE OT JAMHHAPHOTO?
MeHblel BA3KOCTHIO.

MecTHEIE CONPOTUBIIEHMSA
1. Iorepu Hanmopa B MECTHBIX CONPOTUBJICHUSIX PONOPLIHOHAIbHBI. ..
... CKOPOCTHOMY HaIopy.
2. Ko3d¢punmeHT MeCTHOTO CONPOTUBJIEHUS 3aBUCUT OT 4ucia PeiiHoabca TOIbKO NpH. ..
... MaJIBIX CKOPOCTSIX ABWXCHUS M MAJIBIX pa3Mepax MPOXOAHOTO CEUYCHHS.
3. /lBe onmHAKOBBIe qUA(pPArMbl yCTAHOBJIEHBI B TPy0e. YKa:KuUTe, B KAKOM CJIy4ae MoTepu
HAINoOpa Ha ABYX AuadparMax paBHbI IOTePH HANOPa Ha OHOM 1nadparme.
Korga paccrosinue mexxay nuadparMaMu paBHO HYJIIO.
4. JIyisi KaKoro U3 nepevyMucJeHHbIX MeCTHBIX CONPOTHBJIEHHIA OTEPU HANOPA YCTAHOBJIEHBI
AHAJIMTHYECKUM IMyTEéM?
BreszanHoe paciupenue.
5. Kak u3MeHAITCA MOTEPU HAIIOPA, eCJIM MECTHOE CONIPOTHBJIEHHE NlepecTaBUTh U3 Hayajla
TpyOBI B eé KoHen?

YMeHbIIATCS.
6. B kakoii 30He MOTOKa (pU3UYECKH PeATN3YIOTCH MOTEPH HANIOPA B MECTHOM CONMPOTHBJIE-
Huu?

B 3onax nedopmaiium moroka.
7. OT 4yero 3aBMCHT JJIMHA BJMSIHHS MECTHOTO CONPOTUBJIEHHS, YCTAHOBJEHHOI0 HA TPY-
oonposoae?
a) OT IIEPOXOBATOCTH CTEHOK TPYOOIPOBO/IA;
0) oT quaMeTrpa TpyOoOIpoOBOIa;
B) OT MECTHOTO CONIPOTHUBIICHHS;
r) oT K03 dUIMEHTa THAPABINIECKOTO COMPOTUBIICHHS TPYOOIIPOBOIA.
8. Ykakute, 4TO sIBJsIETCS AJINHON BJAUSIHUSA MECTHOTO CONMPOTHUBJIEHMSI, YCTAHOBJIEHHOTO B
TpyOonposoje:
a) y4acTOK TpyOOIpOBOAa, Ha KOTOPOM 3III0pa CKOPOCTH CTAHOBUTCS TaKOH K€, KaK Mepes MECTHBIM
COIIPOTUBJICHUEM;
0) y4acTok TpyOOnpoBoia, Ha KOTOPOM ITOTOK TPaHCHOPMHUPYETCS B PABHOMEPHBIH.
9. Kak onpeaensiroTcs o01ue NOTEPH HECKOJIbKUX MECTHBIX CONMPOTHUBJIEHUI, YCTAHOBJIEH-
HBIX HA TPYOGONPOBO/E ¢ MAJBLIM pPacCTOSTHUEM JPYT OT apyra?
CKHa,ZII)IBaI'OTCH C y‘IéTOM CTCIICHU B3aUMHOI'O BIIMAHNA.
10. Kak onpeneJisilotcsi o011ie moTepH HECKOJIBLKHX MECTHBIX CONPOTUBJIEHU, yCTAHOBJIEH-
HBIX Ha TPYOONIPOBoOJeE ¢ 0OJBIINM PACCTOSTHHEM APYT OT Apyra?
CkJtagpIBatoTCS.
11. Yo TaKoe IKBUBAJIEHTHAsI ININHA MECTHOT'O CONIPOTUBJIEHUS ?
JnuHa yyacTka TpyOOIpoBoa, B Ipeeinax KOTOPOil moTepy Haropa Ha TPEHHUE PaBHBI IOTEPSIM B
MCECTHOM COITPOTHUBJICHHUU.
12. B kaky10o JHEPrUI0 NPeBpaIaeTcsi YHEPTHsI, MOTEPSHHASI MOTOKOM B MECTHOM COMPOTHB-
JeHun?
B Tenosyto.
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13. OT 4ero 3aBucHT KO3 (PUIITEHT MECTHOTO CONPOTUBJIEHUSI BEHTWJISI TPU IAHHOIA €ro
KOHCTpPYKIUu?
a) OT CTEIICHU OTKPBITHS;
0) 1IepoX0BaTOCTh TPYOHI,
B) paguyc TIOBOPOTA.
14. Yxaxute GpakTop, BJAUSIONIUAIA HA KO3(PPUIHEHT MECTHOTO CONMNPOTHBJIEHHSI P MOBO-
poTe TPYObI:
KoaddummenT ruapaBinaecKoro COmpoTHBICHHS.

BHezanHoe pacumpeHme
1. Ilorepu Hamopa NpH BHEe3aNHOM paclIMpeHHH TPYOONPoBOJa NPONOPLUHOHAIBHBI. ..
... KBapaty MOTepPsIHHOH CKOPOCTH.
2. YxKaxuTe MECTO YCTAHOBKH BTOPOI0 KOHTPOJIbHOI0 NMbE30MeTPa JJIs OnpeaeaeHus mo-
Tepb HAMOPA NMPH BHE3ANTHOM PaclIMpPeHUH TPYOOnpoBoaa:
B mecte nonHOro pacmumpeHus moToka.
3. YkakuTe, KAk H3MeHsIeTCs JaBJieHHEe B OTOKe MPH BHE3ANHOM pacliMpeHnH Tpydonpo-
BOJA:
Bo3spacraer.
4. YxkaxkuTe, KAKHM CYMTAaeTcsl H30BITOYHOE 1aBJIeHHE B MeCTe paciIdpeHns TpyoonpoBoaa
3a npeaeJaMHu TPAH3UTHOIO NMOTOKA:
PaBHBIM J1aBlIEHUIO 1O paCIIUPEHHUIO.
5. Ykakure, BCJIeJACTBHE Yero TepsieTcsi YaCTh MeXaHHYeCKOH IHePruy BOJHOI0 NOTOKA
NpH paclIMpeHuH MOTOKA:
a) Ha paboTy MPOTUB CUJI JABJICHUS;
0) Ha moAepKaHKe BPAILATEIbHOTIO IBMXKEHUS KHUIKOCTH 3a [IpeeaMy TPaH3UTHOM CTPYH.
6. VYkaxure, KaKkoe ypaBHeHHUe HCIO0JIb3YeTCs NP BbIBOJE TeopeMbl bopaa:
a) ypaBHeHue bepnymnu;
0) ypaBHEHHE JBUKCHUSI.
7. Ykaxure, 4yeM OIpee/IsIIOTCS IOTePH HANOPa IIPU BbIX0/1e OTOKA U3 TPyOonpoBoaa B
0eckoHEeYHO 001bIOM pe3epByap:
CKOpOCTHBIM HAIllOPOM B TPYOOIPOBO/IE.
8. YkaxkuTe NpMYMHY, 10 KOTOPOii CHJIbI 1aBJIeHHs] HA 0OKOBbIe NOBEPXHOCTH NOTOKA 32
pacIiMpeHneM He YYUTBHIBAKTCH B YPABHEHUH HMITYJIBCOB:
(@371 51 JaBJICHUA OPTOTOHAJIBHBI K BHENTHEHN T'paHUIIC ITIOTOKA.
9. VYkakurte, Ha KAKOM OCHOBAHHMH CUMTAETCSl, YTO CUJIbI AaBJIeHUs HA OOKOBbIE 0BEPXHO-
CTH NMOTOKA 32 pacliMpeHreM OPTOrOHAJIbHBI K BHEIIHUM FPAaHULAM NOTOKA:
Ha ocHoBaHMy Manol BETUUUHBI TPEHHUS O CTEHKH TPYObI, BO3HHUKAIOIIEH B 30HE BO3BPATHOTO JIBH-
KEHUS )KUAKOCTH.
10. YkaxuTe, B KaKOi BU/I JHEPIHMU NMPeBpaLLAeTCsl NOTepPsiIHHAS MOTOKOM Heprust Npu
pacmiMpeHuu TPyoonpoBoaa:
B temnoByro 3HEpruto.
11. YkaxuTe, HAa KAKOM OCHOBAHUM F'HAPOCTATHYECKOE pacnpesie/ieHHe AaBJeHue 10 BbICOTe
NMOINEepPeYHOro ceyeHns TPyOONpoBoAa He YUNTHIBAaeTCHA MPH oNpee/ieHHU THApaBInye-
CKMX NOTEPb BO BHE3AMHOM paclIMpPeHUH:
I'mapocraTnyeckoe U3MEHEHNE ABICHUS] HE3HAUUTENBHO 110 CPABHEHUIO ¢ M30BITOUHBIM J1aBJICHU-
eMm.

6.3.2. IlpumepHbIii NepeyeHb BONPOCOB M THIOBBIX 32/1a4, BLIHOCUMBIX Ha JK3a-

MeH (BbIIAKOTCH B cepeiuHe ceMecTpa)

63.2.1. IIpumepHBIii NepeyeHb BONPOCOB

1. O6meMHile M NOBEPXHOCTHHE CMJIB, AEMCTBYKILME Ha XUAKOCTD.
T'mppocTaTHMYecKoe [HAaBJIEHWE, MNPUHIMNIE eIr'0 ONPEeReJIeHMS .

2. [IIOTHOCTE M CXMMAEMOCTE XUIKOCTEM.

3. OcCHOBHOe ypaBHEHME IMIOPOCTATMUKM, YCJIOBME CyIleCTBOBAaHMSI PaBHOBECHS .

4. Kosdpdpmumenr Kopmommca.
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5. aBjeHMe *MOKOCTM Ha IJIOCKME MNOBEPXHOCTM.

6. TeMnepaTypHOE pacCHMpPeHME M [OBEPXHOCTHOE HaTSIKEHME XUIKOCTEM.

7. DlaBJeHMe XMAKOCTM Ha KPMUBOJIMHEMHEE MNOBEPXHOCTM.

8. PacTBOpeHMe rasoOB B XMIAKOCTSX. Kuneume. KaBuranus.

9. [pMHUMOH pacyYeTa YyCTOMYMBOCTM CTEHOK (Ha ONPOKMINBaHME, CKOJbLXEHMUE MU
zp.) .

10. BaSKOCTB XMAKOCTEMN, I'MIOTES3H BSI3KOCTH.

11. OmmcaHme ABMXEHUST XUAKOCTM O JlarpaHxy M IJinepy.

12. OnpegmeneHme I'MIOPOCTATHYECKOI'O HABJIEHMSI IIPM OTHOCHMTEJILHOM PaBHOBECUM
13. JImumst Toka, Tpybka Toka. [IOHATME O BMXPEBOM OBIKEHMM M BUXPSX.

14. Murerpan BepHynm ANsS BASBKOM XUIKOCTH.

15. OcHOBHEE napaMeTpl [IOTOKa XUIAKOCTM. JlaMMHAPHEM M TYPOYJICHTHBM PEXMMEI
OBUMXKEHUST XUOKOCTEN.

16. Murerpan EepHYNINM »ONsI MOEaNBHOM XMAKOCTH.

17. YpaBHeHME HEPaBPHBHOCTM XUAKOCTM .

18. HcrTedveHMe XMAKOCTEN Yepes OTBEPCTMSI M HacaAKM IIPM OCTOSIHHOM Hamope.
19. BaxkOH COXpaHEHMS DHEPIMM IIPU OBMKEHMU XUIKOCTEM.

20. HcTeueHMe XMAKOCTEN dYepes OTBEPCTMS M HacalgkKy NpM NepeMeHHOM Halope.
21. 3BakoOHH COXPaHeHMsI MMOYyJIbCa M MOMEHTa MMOyJbca.

22. [pmHUMOE pacyeTa [NIOTePk Halopa B MECTHHX COIPOTHMBIICHUSIX.

23. YpaBHeHMe Jiyiepa ABMXEHUST UOEAJNBHOM XMAOKOCTM. JIMHMM TOKa.

24. NloTepu B KOHbysBOpax u amudbdysopax.

25. lloTeHUMANLHOE TEeYeHMe XUIKOCTHM.

26. OCHOBH paBHOBECHsI r'aB30B (NOHsTME O GYyHKUMM HaBJyleHMsi, GapoMeTpMUYecKHe
bopmymsr) .

27. IndpdpeperumansHoe ypaBHeHMe HaBre-CTokca Miisi ONMCAaHMUST ABMXEHUST BSIBKOM
KUOKOCTHM .

28. BeBOA BaKOHa pacHnpefelieHMsi KaCaTeJNIbHEX HaNpPsiXeHUM MO CeYeHMIO KPYyIJIon
TPYyG6E NpM JIaMMHApPHOM TEeYeHMM BSIBKOM HEHBITOHOBCKOM XUMIKOCTM.

29. OCOBEHHOCTM TeYEeHMsI HBIOTOHOBCKMX M HEHBIOTOHOBCKMX XMAKOcCTel. [loHaTue o
NOTPaHUYHOM CJIOe.

30. BmBOA 3BakOHa pacHpefejleHMsI CKOPOCTEeM MO CeYeHMI KPYIJIoN Tpy6m mnpmu Jja-
MMHAPHOM TEeYEeHMM BSIBKOM XUIKOCTM.

31. YpaBHeHMe AIsI ONMCAHMUSI BUXPEBOT'O IABMKEHMsT B dopMe T'poMexm.

32. BmBOA 3aKOHa pacnpepelleHusi CKOPOCTEeM MO CeYeHMIO KPYyIJIol TpyOH npm Jja-
MMHAPHOM TEeYEeHMM BSBKOM HEHBIOTOHOBCKOM XMIKOCTM (NPMHSTE XUIKOCTB IuUia-—
TAHTHOM C IoKasarejyeM n=2) .

33. TeoMeTpuyueckoe u ¢pusmMueckoe nomobmue sBJEeHMI. KpuTepum nomobms.

34. OnpepeneHme CKOPOCTM MOTOKa C MNOMOWEBH TpyO6kxm I[nTo.

35. InddepenumaneHOEe ypaBHEHME OBMXEHMS B KpUTepHalbHOM bopMe.

36. PacxonmoMeprl M MPMHIMIE pacd¥eTa pacxoma [OTOKa.

37. OcHOBHEE NPMHLMIN aHaIMU3a pasMepHocTel. [Im-TeopeMa.

38. [pmHIMD pabBoTH M OCHOBH pacueTa BOJOCTPYMHOI'O Hacoca.

39. JlammHapHOe paBHOMEPHOE IBMXEHME BSISKOM XmuuxocTm. ®opmyns [lyasenns.
40. InpdbepeHuUManbBHINI MAaHOMETP M MNPMHUMIN pacYeTa PasHOCTM HaBJICHWMNA.

41. OCHOBHOM BaKOH BSIBKOT'O CONPOTHMBJIEHMSI ABMXEHMIO XMAOKOCTEN. PacueT mnorepb
Hamopa IO AJIMHE IIOTOKa.

42 . [peBoMeTp M NPMHUMIE pacueTa Ibe3OMETPMYECKOI'O Hamopa.

43. TeoMeTpMyYeckasl MHTEpPIpeTauMss OCHOBHOI'O YyPaBHEHMSI I'MOPOCTaTMKKM. Bums
I'MOPOCTaTUYECKOT'O HaBJICHMS.

44. JicTeueHMe MAeaNBHOM XUAKOCTM M3 oTBepcTmi. $opmyna Topuuennu

6.3.2.2. TemaTnka THNOBLIX 32124
1. OcHoBHBIE CBOMCTBA KUAKOCTEH. PacdyeT MIOTHOCTH COJIEHOH BOIBI Ha 3aJaHHOU
MIYyOWHE; CKUMAEMOCTH JKHJIKOCTEH, TEMITIEPATypPHOTO PACIIUPEHUSI JKUIKOCTEH.
2. OCHOBHBIC 33/I1aY¥ THJIPOCTATUKU: U3MEPEHUE TABJICHHS C TIOMOIIBIO MThE30METPa;
Qg depeHnaIbHbI MaHOMETP.

3. OcHOBHBIE 3aavyu TUAPOCTATUKHN: NABJICHUC )KUJIKOCTU Ha IJIOCKUC CTCHKU.
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4. OCHOBHBIC 33/1a4¥ THAPOCTATHKHU: JTABJICHNE KUJAKOCTH Ha KPUBOJIMHEHHBIC CTCHKH.
5. JIlunamuka uaeanbHbIX JKUIKOCTEH.
6. Jlunamuka peanbHbIX (BSI3KHX) KUAKOCTEH: ONpPEIeIICHUe peKUMa TCUCHUs, TOTePh
Harfopa Mo JyIMHE MOTOKA, MOTePh B MECTHBIX COMPOTUBJICHUSX.
7. Pacuer mapamMeTpoOB HCTEUEHUS KUIKOCTEH U3 OTBEPCTHH.

8. PacueT TMNOBBIX (PMIIBTPALIMOHHBIX MPOLIECCOB.

1. MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIIHHBI

Yrenne JUCHUIIJIIMHBI HE Tpe6yeT CIICHUAJIBHOI'O MaTC€pHUAIBbHO-TEXHUYCCKOI'O obecrieyeHusI.

ABTOp: cT.ipenoa. MunieaueHko A.A.

Penensent (b1)

[Tporpamma oo0peHa Ha 3acelaHuu
(Haumenosanue ynonnomouennozo opeana 6yza (YMK, HMC, Yuenwiii cosem)
oT roja, mpoTokoi Ne




