MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn

Mypomckuii HHCTUTYT (puiiuasn)
cbe;[epanbﬂoro TOCYAapCTBCHHOT'O 6IO,EL)KCTHOF (6] 06pa303aTeJ15H0ro YUYPCKACHUA BBICHICTO 06pa3OBaHI/I}I

«BiaguMHUpCKU roCyJapCcTBEHHbI YHUBEPCUTET

uMeHu Anekcanapa I'puropreBuua u Hukousas I'puropsesnua CtrosieToBbIx»
(MU Bar'y)

Kadenpa TMC

«YTBEPXJIAIO»
3amecTuTenb AupekTopa mno YP

J.E. AunpuanoB
20.05.2025

PABOYAS ITPOI'PAMMA TUCIUAITIINHBI
Mexanuka srcuokocmu u 2azos

HanpasJieHue noaroToBKu 15.03.02 Texnonocuueckue mawiunsl u

o0bopyoosanue

IIpoduab noaroTroBKU Texnonozus u o6opyoosarnue

MAWMUHOCMPOUMENbHO20 np0u36000mga

Bcero Popma
Tpynoew- Jlek- Hpaxru- | Jlabopa- Koncyab- | Konr- | (koHTak- fipomeaky-
KOCTb, yecKue TOpPHBbIE CPC, TOYHOI0
Cemectp MM, Tanus, PoJib, THast
yac./3a4. 3aHATHSA, | padoThI, qac. KOHTPOJIst
yac. yac. yac. pa6ora),
el. yac. yac. (3x3., 3a4.,
yac.
3a4. ¢ 011.)
4 108 /3 32 24 5,2 0,35 61,55 10,8 | Ok3.(35,65)
Hroro | 108/3 32 24 5,2 0,35 61,55 | 10,8 35,65

Mypowm, 2025 r.



1. lleanb ocBOeHNSI AUCUUILIHHBI

Lenb AMCHUIUIMHBL: TEOPETUYECKOE PACCMOTPEHHUE M MPAKTHUYECKOE 3aKPETJICHHEe OCHOBHBIX
3aKOHOB PABHOBECHS U JIBMIKEHUS KHUIKOCTH, KOTOPbIe HEOOXOAUMBI JIJIsl TOHUMAHUS U ONpeIeIICHUS
HHEPTeTUKHU MOTOKA, UCIOIB3YEMOT0 MPU CO3JAaHUH U SKCIUTyaTallud Pa3IMYHOTO THAPABIMYECKOTO
obopynoBanus, B yactTHOCTH rusponpuBoja (I'T1), meramnopexymux crankos (MPC).

BaxHbpIM 1 HEOOXOAWMBIM HMHCTPYMEHTOM IPH H3YYECHHH OCHOB COBPEMEHHON MEXaHUKHU
JKUJKOCTHU U Ta30B SABJSETCS 1ab0paTopHbIN IKcriepuMeHT. Lk 1abopaTopHbIX paboT MPOBOJUTHCS
110 BCEM OCHOBHBIM pasJieiaM Kypca.

3anayeil W3ydeHHs] TUCUUILUIMHBI SBiAeTCs (GOPMUPOBAHUE y CTYAEHTOB 3HAHUNM U YMEHUI
UCITIOJIb30BaTh KIACCUYECKHE 3aKOHbI PAaBHOBECHS W JBW)KCHHUS KHIKOCTU IpH pa3paboTke H
9KCIJTyaTalldd CUCTEM KOMIUIEKCHOM MeEXaHM3allud M aBTOMAaTH3allud IPOU3BOJCTBEHHBIX
IIPOLIECCOB.

JlanHast 3a/1a4a pemiaercs MyTeM pacCMOTPEHUSI TEOPETUUECKUX OCHOB MEXAHUKHU KUJIKOCTH
¥ Ta30B Ha JICKIUAX U MOJTYYCHHUS IKCIIEPUMEHTAIBHBIX HABBIKOB Ha JIAOOPATOPHBIX 3aHATHUSAX.

MecTo MEXaHUKH KUAKOCTU U Ta30B B PSIy AUCLUUIUIMH y4eOHOTO IJIaHa OIpeessieTcs TeM,
YTO C OJHOW CTOPOHBI M3ydeHHE TpeOyeT 3HaHWW (PU3UKH, BHICIICH MaTEMAaTHKH, TEOPETHUECKOU
MEXaHHUKH U Jp., a C APYroll CTOPOHBI — BBIBOABI MEXAHUKH YKUAKOCTU M Ta30B MPUMEHSIOT IMPH
U3YYEHUH TAKUX CHEIHATbHBIX TUCHUTUIMH KaK TUIPOITHEBMOIIPUBO/I, CTAHOYHBIC MTPHCIIOCOOICHHUS,
METAIIOPEXKYIIHE CTAHKU U JP.

2. Mecro nucnuniannbl B crpykrype OIIOII BO
Kpr 6a31/1pyeTc;1 Ha 3HAHUAX, TIOJYUCHHBIX CTYACHTAMH B o0nacTH MaTeMaTHYECKUX U
C€CTCCTBCHHO-HAYYHBIX NJUCHUILJINH.

3. [lnanupyemble pe3yabTaThbl 00y4eHHs M0 TUCHUILIHHE
[Tnaaupyemble pe3yabTaThl OOYYCHHS 1O TUCIHUIUIMHE, COOTHECCHHBIC C IUIAHUPYEMBIMH
pesynbratamu ocBoeHust OITOII (koMneTeHIUSIME U UHANKATOPaAMH JTIOCTHXKEHUSI KOMIIETEHIINHN )

dopMupyemsle
KOMIIETeHIINH (KO,

[Tnanupyemsble pe3yapTaThl 00ydEeHUs 110 AUCIHIUINHE, B
COOTBETCTBHH C MHIUKATOPOM JIOCTHKEHUSI KOMIIETEHINN

HaumenoBanue

1 00IIeHHKEHEPHbIE
3HAHWSI, METOIBI
MareMaTHIECKOTO
aHaIM3a u
MOJIETMPOBAHHMS B
poeCCHOHATBHOMI
JIeSATENLHOCTH,;

JIEMOHCTPHUPYET MOHHUMAaHKE
(u3nYEeCKUX 32aKOHOB U
MoO/IelIei, HEOOXOJUMBIX ISt
penieHus 3a1a4 B 00JIacTh
npoQeCcCHOHATBHOM
JeSITeTIbHOCTU

(bHU3MYECKHX 3aKOHOB U MOJENeEil,
HEOOXOAMMBIX JUISl peLICHHUS 3a1a4
B 00acTH npoeccHoHaIpHON
nesitenbHOCTH (OITK-1.2)

OIIK-1.3 Ilpumenser
OCHOBHBIC TPHUHIIUIIBI,
(hyHIaMeHTaIbHBIC 3aKOHBI U
METO/IbI €CTECTBEHHBIX HAYK
JUtst 9 (HEKTUBHOTO PEIISHUS
3a1a4 B 00J1acT
poeCCHOHATBHOM
JIeSITeIIbHOCTH

YMeTh MPUMEHSITh OCHOBHBIC
MIPHUHIUIIB, (QYHIAMCHTAIbHBIC
3aKOHBI U METOJIBI €CTECTBEHHBIX
HayK 1151 9PPEKTUBHOTO PEIISHHSI
3a/a4 B 00JIaCTH
npodeccCHoHaATLHOM AesITEIbHOCTH
(OIIK-1.3)

coAepxKaHue WHunnkaTop 10oCTHXKEHUS Pe3ynbraThl 00yueHus 10 OLICHOYHOI'0 Cpe/ICTBa
KOMIICTEHIINH) KOMITCTCHITUN JIHCITUIIINHE
OIIK-1 Criocoben OIIK-1.2 OOBsICHSAET CMBICIT 3HaTh CMBICI IPOUCXOASILIUX BOIIPOCHI JUJIsl YCTHOTO
MPUMEHSTD MIPOUCXOAIIMNX SIBJICHUM SIBJICHUH OKPYKAIOILIEro Myupa u onpoca, BOIIPOCHI 110
€CTECTBEHHOHAYYHbIE OKpYXarouero Mupa u JIEMOHCTPUPYET IOHUMAaHUE nabopaTOpPHEIM

paboTam, Tect




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO01mmast Tpy10€MKOCTh TUCHIUTUIHHBI COCTABISIET 3 3a4eTHhBIE equHUIBI, 108 yacoB.

4.1. ®opma o0y4eHHsI: OUHAS

YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.
Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonrakTHas pabora
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1 Bge TICHUE B 4 8 4 4 YCTHBIH OIpoc, OTYET MO
71ab0paTOPHBIM paboTaM,
TUAPABIUKY. TECTUPOBAHHE
I'mapocraTuka.
2 I'mapoanHamuka. 4 (10 8 4 yCTHBIH OmIpoc, oTiEr 1o
11ab0paTOpHEIM paboTaM,
DHepreTuka MoTOKOB TecTHpOBaHHE
3 HcTeuenue xu TKOCTH 4 6 1 YCTHBII OnpoC, TECTUPOBaHUE
4 HeycranoBuBimecs 4 | 8 12 1,8 |  yemuwii onpoc, oTuET Mo
71a00paTOPHBIM paboTaM,
JABUXXCHUEC ) KUJIKOCTH. TECTHPOBAHKE
Bcero 3a cemect 108 | 32 24 52 (0,35 10,8 OK3.(35,65
p
Htoro 108 | 32 24 52 10,35 10,8 35,65
4.1.2. CogepkaHue TUCUMILIMHBI
4.1.2.1. llepevyennb JeKuuu
Cemectp 4
Paszoen 1. Beeoenue 6 cudpasnuxy. I uopocmamuxa.
Jlexnus 1.
IIpenmer MIKI™ u rctopus ee pa3BUTHS Kak NIPUKJIATHON HayKH (2 yaca).
Jlexnusa 2.
Cutel, 1EHCTBYIONIME B )KHAKOCTH. Pa3zmepHocTh AaBieHusa B cuctremMax MKI'CC u CHU (2
yro P
qaca).
Jlexnus 3.

OcHoBHOE ypaBHEHUE rUApocTaTUKH. 3akoH [lackains u ero npakTuyeckoe npuioxenue (2

qaca).




Jleknus 4.

Omnpenenenre CUJI THAPOCTATUYECKOTO JaBICHUS Ha TUIOCKHUE U KPUBOJUHEHHbIE
MOBEPXHOCTH (2 yaca).
Pazoen 2. I'uopoounamuka. Dnepeemuxa nomoxos
Jlekumus S.

[TonsiTHe BeCOBOTro 1 00bEMHOTO pacxo/ia KUIKOCTH, YypaBHEHHE pacxo/a (2 Jaca).
Jlexknus 6.

VYpasuenue [.bepHynnu st CTpyWKU UI€ATBHOM KUAKOCTH MPU YCTAHOBUBIIEMCSI
JBIKEHUH (BBIBON) (2 vaca).
Jlexnus 7.

KaBuramus B KHUIKOCTH, €€ GU3NYECKas CyITHOCTh U MEXaHH3M BO3HUKHOBEHHS (2 daca).
Jlexnus 8.

JIBr>keHue peasibHOU (BA3KOM) xKUAKOCTH. [loTepn sHEpruu B MOTOKE peaabHOMN KUIAKOCTH.
Koaddumument runpaBnudeckoro Tpenus (2 yaca).
Jlexknusa 9.

VYpaBuenue /1. bepnymim aiia notoka peaibHOM KUAKOCTH. Y paBHeHne HoBbe-Crokca.
Wnrerpan bepnymnu (2 yaca).
Paszoen 3. Hcmeuenue srcuoxkocmu
Jlekuus 10.

Omnpit O. PeitHomnbaca. PexxuMbl ABMKEHUS KUAKOCTH (2 vaca).
Jlekuus 11.

Hcredenue xUIKOCTH Yepe3 Malloe OTBEPCTHE B TOHKOM creHke. "[lonHoe
cxaTue cTpyH (2 gaca).
Jlexuns 12.

Hcreuenune KuaAKOCTH yepe3 HacaIKu. Bupl U xapakTepuCcTUKU Haca oK (2 yaca).
Paszoen 4. Heycmanogusuiuecs 08udiceHue HeuoKocmiu.
Jlekuus 13.

HeycranoBuBiieecs IBHKEHUE HECKUMAEMOMN KHUAKOCTU. [ uapaBIuveckuii ynap B
TpyOorpoBoje (2 yaca).
Jlexknus 14.

OcHOBBI TEOpUU TTOI00US THAPOMEXaHYecKuX siBineHuil. Kpurepun nogodus Re, Ne, Az, Bi
u 1ip. VX BbIBOJ M (pu3ndeckuit cMbIcl (2 yaca).
Jleknus 15.

OcHoBbI MeXaHUKH razoB. CBOICTBa U XapaKTepUCTUKH ra3oB. [lonarue "nonHoro" n
"[MOJTHOTO MPUBEICHHOTO" TaByeHH (2 yaca).
Jlexnus 16.

VYpasuenue /1. bepHymin ajis ra30B U €ro SHEPreTUUECKHUil CMBICT (2 Jaca).

nn

HenoJHoe"

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHH
He mmanupyercs.

4.1.2.3. [lepeueHb 1a00pPaTOPHBIX PadOT

Cemectp 4
Paszoen 1. Beeoenue 6 cudpasnuxy. I uopocmamuxa.
JlaboparopHnas 1.

M3mepeHune ruipocTaTUYECcKOro AaBJIeHNs U Bakyyma (4 daca).
Pazoen 2. I'uopoounamuka. Snepeemuxa nomoxoa
JlabopaTopnas 2.

Ompenenenue pacxo/a >KUAKOCTH (4 Jaca).
JlabopaTopnas 3.

Onpenenenre peKUMOB JIBHXKEHUS KUAKOCTH (4 yaca).



Paszoen 4. Heycmanogusuiuecs 08udiceHue HeuoKocmil.
JlabGoparopHnas 4.

HccnenoBanue sHEpreTHYECKUX 3aBUCUMOCTEHN B IOTOKE KUIAKOCTH € TIOCTPOEHUEM
MbE30METPUUYECKON 1 HAITIOPHOU JTMHUH (4 Jyaca).
JlabopaTopnas 5.

Onpenenenue kodddumeHTa ruApaBInIecKoro TPeHUs Uil CTalbHOro TpyOOIpoBoaa 1
MECTHBIX TUPABINYECKUX CONPOTUBIIEHUH (4 Yaca).
JlaGoparopHnas 6.

Omnpenenenne K03 PUIMEHTOB THAPABIMYECKOTO COTPOTHBIICHUS ITPH BHE3AITHOM
paclIMpeHnH U CYKEHUU MOTOKa (4 Jaca).

4.1.2.4. IlepeueHb TeM U y4eOHO-MeTOAMYECKOE o0eceueHre caMOCTOSITeIbHOI

padéoTbI

IlepeueHb TeM, BBIHECEHHBIX Ha CAMOCTOSITCIIBHOE U3yUEHUE:
1. BBenenue B rugpasinuky. I'uapocraruka. Kunemaruka »uaKkocTu.
2. I'mpponunamuka. OCHOBHBIE 3aKOHBI. JHEPIreTUKA IIOTOKOB.
3. Pacuer TpybonpoBoza. McTeuenue KuaKocTu.
4. HeycraHoBuBLIMECS ABMXKEHHME XHMIKOCTU. ['mapaBnndeckuil ynap. OCHOBBI TEOpUH HOJOOMS
TUIPABINYECKOTO SIBJICHUS.
5. PaccMoTpeHMe TUIIOBBIX 3a7ja4 TMIPOMEXaHUKH.
6. [IlpumMeHeHne THAPABINKHA B TEXHOJIOTHYECKOM 000PYIOBaHHE.

Jlis caMOCTOSTENbHONM pabOThl HMCIOJIB3YIOTCS METOJUYECKUE YKa3aHUs 10 OCBOCHUIO
JUCLUIUIMHBI U U3/IaHUS U3 CIMCKA PUBEJCHHON HM)KE OCHOBHOM U JTOTIOJIHUTEIbHON JIUTEPATYPBHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PI'P, PIIP

He nianupyercs.

4.1.2.6. IlIpumMepHbIi IepeYeHb TeM KyPCOBbIX padoT (IIPOECKTOB)
He nnanupyercs.



4.2 ®opma 00y4eHHsI: 3209HAS
YpoBeHb 6a30BOro 00pa3oBaHus: CpeHee ooIee.

Cpoxk o0yueHus 5.
Bcero ®opma
Tpynoem- Jlek- Hpaxru- | Jlagopa- Koncyb- (KOHTAK- NPOMEKYTOYHOTO
KOCTb, qyecKue TOPHBIE Konrt- CPC,
Cemectp nuu, TaNMs, THast KOHTpOJs (3K3.,
yac./ 3a4. 3aHATUS, | padoThl, poJb,4ac. Jac.
gac. qac. padora), 3a4., 3a4. C 01I.)
(91 8 yac. qyac.
qac.
7 108/3 6 12 3 0,6 21,6 77,75 IK3.(8,65)
Hroro | 108/3 6 12 3 0,6 21,6 77,75 8,65
4.2.1. CTpyKTypa AUCHUIIMHBI
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1 Beenenue B 7 | 2 4 11 YCTHBIH OIpoc,
TUJIPABIIUKY. OTYET 110
['unpocraTuka. 1a060paTOPHBIM
pabortam,
TECTUPOBAHUE
2 MuapoanHamuka. 7|2 8 10 YCTHBIH OTpoc,
DHepreTuka MoToKOB OTYET MO
1a00paTOPHBIM
paborawm,
TECTUPOBAHUE
3 | Ucreuenne sxunkocta | 7 | 2 28 YCTHBIH OTpOC,
TECTUPOBAHUE
4 HeycranoBuBmmecs 7 28,75 YCTHBIH OTpOC,
JIBUKCHHE KUJIKOCTH. TECTUPOBAHUE
Bcero 3a cemectp 108 | 6 12 | + 3106|7775 OK3.(8,65)
Hroro 108 | 6 12 3 10,6]|77,75 8,65




4.2.2. Conepxkanue TUCHUILTHHBI

4.2.2.1. llepevyennb JeKuni

Cemectp 7
Paszoen 1. Beeoenue 6 cuopasnuxy. ' uopocmamuxka.
Jlexknus 1.

[Tpeamer MXKI u ucropus ee pa3BUTHS KaK MPUKIAJHONW HayKu. Bs3kocTh kuakoctu (2
qaca).
Pazoen 2. I'uopoounamuka. Dnepeemuxa nomoxos
Jlexnus 2.

Cunbl, aeiicTByromnue B )XuakocTu. [TonsaTue rumgpoMexannueckoro aasieHus (2 yaca).
Paszoen 3. Hcmeuenue scuokocmu
Jlexnus 3.

OcHOBHOE ypaBHEHHUE TUAPOCTATUKH. 3aKoH [lackais u ero npakTuyeckoe npuioxeHue (2
yaca).

4.2.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHIT
He mianupyercs.

4.2.2.3. Ilepeuennb J1adopaTOPHBIX padboT

Cemectp 7
Paszoen 1. Beeoenue 6 cudpasnuxy. I uopocmamuxa.
JlabopaTopnas 1.

N3mepenue ruipocTaTuuecKoro AaBleHus U Bakyyma (4 daca).
Pa3zoen 2. I'uopoounamuka. Snepeemurxa nomoxkos
JlaGoparopnasn 2.

HccnenoBanue SHEPreTHYECKUX 3aBUCUMOCTEH B MTOTOKE KUKOCTH C MTOCTPOSHHEM
MbE30METPUUYECKON U HAITOPHOW JTMHUH (4 yaca).
Jlaboparopnas 3.

Onpenenenue ko3 duiinerTa ruJpaBIMuecKoro TpeHUs sl CTAIbHOTO TpyOONpoBoOaa U
MECTHBIX TUJPABINYECKUX COMPOTHUBIIEHUH (4 yaca).

4.2.2.4. llepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedyeHHe CAMOCTOSTEIbHOM

padoThI

[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITENIbHOE U3yUEHUE:

1. BBenenue B rugpaBiuky. I'mapocraruka. Kunemarnka >KuaKoCTH.

2. 'unponunamuka. OCHOBHBIE 3aKOHBI. JHEPTeTHKA TOTOKOB.

3. Pacuer Tpy6onpoBoja. VicteueHue xHuIKOCTH.

4. HeycranoBuBIIMECS IBUKEHUE KUAKOCTH. ['MnpaBnnueckuit ynap. OCHOBBI TEOPUH
000U THAPABINYECKOTO SIBICHUS.

5. PaccMoTpeHne TUIOBBIX 3a/1a4 THIPOMEXAHHUKHU.

6. [IpumeHeHne THAPaBIMKH B TEXHOJIOTHUECKOM 000pY/JOBaHUE.

JU1s  caMOCTOSTENTbHOM pabOThl HUCIOJB3YIOTCS METOJUYECKHE YKa3aHUs II0 OCBOECHHUIO
JUCLUIUINHBI ¥ U3JIaHUS U3 CIMCKA PUBEJCHHON HM)KE OCHOBHOM U TOTIOJIHUTEIbHON JIUTEPATYPBHI.

4.2.2.5. IlepeueHb TeM KOHTPOJIbHBIX padoT, pedeparos, TP, PI'P, PIIP

1. OcHOBHBIE XapaKTEPUCTUKHU KUIKOCTH. [IprOOpHI A1t U3MEepeHHUsl.

2. BA3KOCTB Kak XapaKkTepUCTHKA PEeaJIbHOM )KUIKOCTH.

3. IloBepxHOCTH pa3zaena ¢ KUAKOCTBIO. ANre3usi, KaMWUISIPHOCTb.

4. T'mapocratuka. Cuiibl, IEUCTBYIONIHE B )KUAKOCTH. [[OHATHE THAPOCTATHIECKOTO
JIaBJICHUSI.

5. dnddepennnansHoe ypaBHeHHE paBHOBecHs (ypaBHeHue JI. Diinepa) 11t moKosmencs
KUJKOCTH.

6. BIBOJT OCHOBHOT'O YpaBHEHUSI THIPOCTATUKH.



7. OnpeneneHue cuibl THAPOCTATUUECKOTO 1aBIEHUS.
8. OCHOBBI TEOPUH OCTOMYMUBOCTH IIJIABAIOIIETO TEJIA.
9. JIBa MeToa u3yueHHs! IBMKYILEHCS )KuakocTH (Metoasl Jlarpanxka u JI. Ditnepa).

10.
11.
12.
13.
14.
15.
16.
17.
. [lyreBbie motepu. BeiBoa ¢popmyisr Hapeu.
19.
20.
21.
22.
23.
24,
25.

18

ynapa.

26.
3HaYEHHUe.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

[TonsTHE MOTOKA, KUBOTO CEYECHHSI, CMOUEHHOTO IIEpUMETPA.

Pacxox. BeiBoa hopMymibl asist onpeesieHus pacxo/ia.

BriBog nuddepennnansubix ypapHeHui JI. Ditnepa 11 ruapoIuHaMUKH.
BriBo1 ypaBHEHUST HEPA3PBHIBHOCTHU (CIUIOLIHOCTH) MMOTOKA KUIAKOCTH.

BriBoa ypaBHenus . bepHyinu 115 s371€eMEHTapHOM CTPYHKH.
DHepreTuyeckasl U TeoMeTpudecKkas uureprperamnus ypasaenus . bepuymiu.
[Ipubopsl, ocHOBaHHbIE Ha ypaBHeHuH []. beprysmim.

JIBrokeHue peasibHOU xKuaKkocTu. YpasHenue HaBbe-Ctokca.

Mectablie conporuBnenusi. Dopmyna lapcu-Beticoaxa.

Pexxumebl aBrxenud xxunkoct. OneITel O. Pelinonsaca.

CBoiicTBa JIJAMUHAPHOTO PEXUMA JIBUKCHUS KUIKOCTH.

TypOynentHsiii pexkxum. ['uapaBnuyecku raagKue U MepoxoBaThie TPYObI.

OmneiTel Hukypaise u ero KpuBbIe B IOTapHPMUIESCKHX OCSX.

Tpybonpooasl. Knaccuduxarus.

I'mppasinueckunii yaap. @opmyna H. I'. JKykoBckoro mist «pssMoroy» rufjpaBIndecKoro

Hcteuenne uepes3 «Majioe» OTBEPCTHE B «TOHKOI» cTeHKe. Ko uumenTsl u nux

Hcreuenne uepes 3aToruieHHoe oTBepcTre. Ko dumenTsr.

Hcreuenue yepe3 BHENTHUIN IUIMHAPUIECKHIN Hacaaok (Hacagok Bentypn).
Hcreuenue yepe3 BHYTPEHHUM IWJIMHAPUYECKUN Hacagok (Hacanok bopnaa).
Komb6unupoBauusiii Hacanok. Coruio JlaBans.

BsizkocTh ra3oB. 3aBUCUMOCTD OT TEMIIEPATYPHI.

Craruka raza. [IoHsiTHe cTaTUYECKOTO JaBICHHUS.

Ilonsarue MPUBCACHHOT'O CTATUYCCKOT'O AaBJICHUA.

Junamuka raza. OCHOBHbIE KHHEMATHYECKHUE MTOHSITHSL.

Vpasuenue /. beprynnu qis raza.

[ToHsITHE «Pa3HOCTH AABIECHUN» U «IIOTEPU AABICHUS.

Pexxumel JABMOKCHUA I'a30B.

Omnpenenenue NOTEPb YHEPTUU NPU TPEHUU 110 IIIMHE Ta30X0/4a.

OCHOBBEI pacucTa CUCTEMEI C €CTECTBEHHOM HHpKy.]'I?IIIHCfI BOJbI B CUCTEMEC BOAAHOI'O

OTOIIJICHHA.

40.

Comuto JlaBans u ero poiib B pa3BUTUN TEXHUKU.

4.2.2.6. IIpumepHbIi IepeYyeHb TeM KypPCOBbIX padoT (IIPOEKTOB)

He mmanupyercs.



4.3 ®opma 00yUeHHUsI: 3209HAS
VYpoBeHnb 6a30Boro 00pazoBaHus: cpeaHee IpopecCuOHATBHOE.

Cpox o0y4eHus 3r 6Mm.
Beero Ilepeat- ®opma
Tpynoem- Hpakru- | Jlagopa- TecTa- NpOMeKy-
Jlex- Koncynsb- (KoHTaK-
KOCTb, YyecKue TOpPHbIE Kont- CPC, s TOYHOI 0
Cemectp 10711 TaNus, THast
qac./ 3a4. 3aHATHUS, | padoThI, poJib,uac. gac. KOHTPOJIS
yac. yac. padora),
el. qac. gac. (3K3., 3a4.,
vac.
3a4. ¢ 01I.)
6 108/3 8 4 4 0,6 16,6 28,75 54 IKk3.(8,65)
Hroro | 108/3 8 4 4 0,6 16,6 28,75 54 8,65
4.3.1. CTpyKTypa IMCHUNINHBI
KonrakTHas pabora
00ydJaroIuxcs ¢ <
neaarort4yeCKumM pa6OTHI/IKOM é
<
g" dopMa TeKyIIero
= g KOHTPOJISI yCIIEBaeMOCTH
Ne Paznen (Tema) 3 84 (o HenensAM cemecTpa),
m\n JTMCLIATUIAHBI z = | = | ~ S | dopma npomexyTouHOii
&) = & = S arTecTaluu(Io
2le |8 = 5 ceMecTpam)
s| &| 8 = <}
el o = = =
Elo|l el olZ| |5 s
= = o 2~ = =
g | 2 = 4 | a o @)
2| 2| 52| & 5| &
) 3 5 2 = | E
= <> = g 4 s S
= = | & S| =
= o
A
o | 8 :2
=l =
1 Beenenue B 2 10 YCTHBIH OIpoc,
THOpPaBJINKY. TCCTUPOBAHHUC
I'mapocraruka.
2 MuapoanHamuka. 2 4 5) YCTHBIH OTpoc,
9HepFeTI/IKa IIOTOKOB OTYET 10
1a00paTOPHBIM
paborawm,
TECTHPOBAHUE
3 | HUcredenune sXuIKOCTH 2 5 YCTHBIH OTpOC,
TCCTUPOBAHUC
4 HeycranoBuBmmecs 2 8,75 YCTHBIH OTpOC,
ABHUKCHUEC )KUIOKOCTH. TCCTUPOBAHUC
Bcero 3a cemectp 8 4 1 + 0,6 | 28,75 OK3.(8,65)
Uroro 54 | 8 4 4 10,6 | 28,75 8,65
Wroro ¢ mepearrecramuei 108




4.3.2. Conepxkanue TUCHUILTHHbBI

4.3.2.1. llepevyennb Jekuni

Cemectp 6
Paszoen 1. Beeoenue 6 cuopasnuxy. ' uopocmamuxka.
Jlexknus 1.

[Tpeamer MXKI u ucropus ee pa3BUTHS KaK MPUKIAJHONW HayKu. Bs3kocTh kuakoctu (2
qaca).
Pazoen 2. I'uopoounamuka. Dnepeemuxa nomoxos
Jlexnus 2.

Cuutbl, IeHiCTBYIOIINE B )KUJIKOCTU. [ToBepXHOCTH paBHOTO AaBieHUs (2 yaca).
Paszoen 3. Hcmeuenue scuokocmu
Jlexnus 3.

OcHOBHOE ypaBHEHHUE TUAPOCTATUKH. 3aKoH [lackais u ero npakTuyeckoe npuioxeHue (2
yaca).
Pa3zoen 4. Heycmanogusuuecs osudicenue #CUOKOCMuU.
Jlexnus 4.

OcHOBHBIE OHATHSI KHHEMATUKH KUAKOCTH (2 daca).

4.3.2.2. IlepeyeHb NPAKTUYCCKUX 3aHATHI
He mianupyercs.

4.3.2.3. [lepeueHb 1a00paTOPHBIX PadOT
Cemectp 6
Pazoen 1. I'uopoounamuka. Snepeemuxa nomoxoa
JlaGoparopnas 1.
HccnenoBanue SHEPreTHYECKUX 3aBUCUMOCTEH B MTOTOKE KUKOCTH C MTOCTPOSHHEM
MbE30METPUUYECKON U HAITOPHOW JTMHUH (4 yaca).

4.3.2.4. IlepeueHb TeM U y4eOHO-MeTOAMUYECKOE O0ecliedeHue CAMOCTOATEIbHOM

padoThI

IlepeueHb TEM, BBIHECEHHBIX Ha CAMOCTOSITEIIBHOE U3yUEHUE:

1. Beenenue B ruapasiuky. [ mapocratuka. KnuaemaTuka »«uaKoCTy.

2. I'mpponunamuka. OCHOBHBIE 3aKOHBI. JHEPTETUKA IIOTOKOB.

3. Pacuer TpybonpoBoza. McTreueHue KuaKocTy.

4. HeycraHoBUBIIMECS IBUKEHUE )KUAKOCTH. [ mapaBnnueckuit yaap. OCHOBBI TEOPUHU
10100MsI THAPABINYECKOTO SIBJICHUS.

5. PaccMoTpeHMe TUIIOBBIX 3a7a4 THIPOMEXaHHUKH.

6. [IpyMeHeHre TuIpaBIUKU B TEXHOJIOTHYECKOM 000pyA0BaHUE.

Jlisi  caMOCTOSITENTbHOM paboOThl HMCMONB3YIOTCS METOJUYECKHE YKa3aHHs IO OCBOECHHUIO
JUCIUIUIMHBI U U3JITaHUS U3 CIHCKA MPUBEICHHON HUKE OCHOBHOM U JIOTIOJHUTEIBLHOU JTUTEPATYPHI.

4.3.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

1. OcHOBHBIE XapaKTEPUCTUKH KUAKOCTU. [TprbopsI 111 n3MepeHus.

2. Bs3KOCTB Kak XapaKTepUCTHKa peaabHOM )KUIKOCTH.

3. IToBepxHOCTH pazzienia ¢ KUIKOCTbI0. ANre3usi, KanuUISPHOCTb.

4. I'mnpocratuka. Cuisl, 1elicTBYIOIINE B KUAKOCTU. [loHATHE THIPOCTATHUECKOTO
JTaBJICHUS.

5. AuddepennnanbHoe ypaBHeHHE paBHOBecus (ypaBHeHue JI. Ditnepa) 11 mokosimencs
KUIKOCTH.

6. BbIBOJI OCHOBHOTO ypaBHEHUS THIPOCTATHKH.

7. OnpeneneHye CUibl THAPOCTATHUECKOTO 1aBIEHUS.

8. OCHOBBI TEOPHH OCTOWYMBOCTH IIABAIOIIETO TENA.

9. JIBa MeToaa U3y4eHHsI IBMOKYIIEHCS KUAKOCTH (MeTo bl Jlarparka u JI. Ditnepa).



10. [ToHsiTHE TOTOKA, )KUBOTO CEYEHHUSI, CMOYEHHOTO TIEPUMETPA.

11. Pacxoa. BeiBog hopmyssl 1715 onipeenieHus: pacxoa.

12. BeiBog nuddepennmanbapix ypaBHenuit JI. Diinepa 11 THAPOIMHAMUKY.

13. BeiBoJ ypaBHEHUS! HEPA3PBIBHOCTH (CILIOLUIHOCTH ) MOTOKA JKUIKOCTH.

14. BoiBog ypaBuenus Jl. bepHymnu uist aneMeHTapHO# CTpyHKH.

15. DHepreTuyeckas U reoMeTpuyeckasl MHTepnperamnus ypasuenus 1. bepuysu.

16. IIpubopsl, ocHoBaHHBIC Ha ypaBHeHHH [1. bepHym.

17. IBmkeHue peanbHOU )KUIKOCTH. Y paBHeHUe HaBbe-CTokca.

18. ITyreBbie moTepu. BeiBox hopmyiiet Jlapcu.

19. Mectnbie conpotusieHus. @opmyina Jlapcu-Belicoaxa.

20. Pexxumbl aBmxenust xuakoctu. Onbitel O. PeitHounbca.

21. CpoiicTBa TaMUHAPHOTO PeXUMa JIBUKEHUS )KUIKOCTH.

22. TypOyneHTHBIN pexxuM. [ uapaBiIudecku riajKue U mepoxoBaThie TPYObI.

23. OnbiTel Hukypaase u ero KpuBbI€ B JIOTApU(PMUIECKUX OCSIX.

24. Tpy6onpoBojsl. Kiaccuduxarms.

25. I'mppasnuueckuii yaap. @opmyna H. I'. )KykoBckoro ajist «apsiMoro» rufjpaBinuecKoro
yaapa.

26. lcteuenue uepes3 «Majaoe» OTBEPCTHE B «TOHKON» cTeHke. Koapuimentsr u ux
3HauEHUE.

27. Ucteuenue uepes 3aTomieHHoe oTBepcTue. Koaddumments: .

28. Hcreuenue uepe3 BHEMIHUN HUIMHIPUUECKUN HacaloK (Hacagok BenTypn).

29. Vcteuenue uepe3 BHYTPEHHMI HWIMHIPUYECKHUM HacaloK (Hacanok bopna).

30. KomOunupoBanHslii Hacanok. Coruio JlaBais.

31. Bsa3kocTb ra3oB. 3aBUCUMOCTh OT TEMIIEPATYPBI.

32. Craruka raza. [lonsTie cratuueckoro JaBieHuUs.

33. IloHsiTHE TPUBEAEHHOTO CTATUYECKOTO 1aBJICHHUS.

34. lunamuka ra3za. OCHOBHbIC KHHEMAaTHUECKHE TTOHSTHSI.

35. Ypasuenue /1. bepuymnu nis rasa.

36. [lonsiTHe «pa3HOCTh MABIEHUN» U «TTOTEPU JTABIICHUS.

37. PexxuMbl IBUKEHUS Ta30B.

38. Ompenenenue MOTEPh SHEPTUHU MPU TPEHUU TI0 JTTMHE Ta30X0/1a.

39. OcHOBBI pacyueTa CUCTEMBI C €CTECTBEHHOM LIMPKYJISALHUENH BOJbI B CHCTEME BOJISIHOTO
OTOTLJICHUS.

40. Comuto JlaBans u ero poib B pa3BUTHH TEXHUKH.

4.3.2.6. IlpumepHbIi epedyeHb TeM KyPCOBbIX padoT (IIPOEKTOB)
He mnanupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

HpI/I OCBOCHHH NUCHHUIUIMHBI UCIIOJIB3YOTCA CICAYIOIIUE COYCTAHUSA BUIOB yqe6H0171 pa6OTBI
C METOgJaMH U (i)OpMaMI/I AKTUBU3alInN IO3HaBaTEILHOU ACATCIIBHOCTH CTYACHTOB JJISA JOCTUXKCHHA
3aIlJTAaHUPOBAHHBIX PC3YJIIbTATOB O6y‘{CHI/I}I n péain3danu KOMIICTCHTHOCTHOI'O IIOAXO/a. B
nmponecce H3Yy4YCHUA JUCHUIINIMHBI TPUMCHACTCA KOHTAKTHAA TCXHOJIOTUA MIPEIogaBaHUsA (3a
HUCKIHOYCHUEM CaMOCTOATCIIBHO HN3y4aCMbIX CTYACHTaMH BOHpOCOB). HpI/I MMPpOBCACHUHN
7a00paTOPHBIX pabOT MPUMEHSIOTCS HWMUTAIIMOHHBIA WM CUMYJSIHOHHBIA TIOAXO0M, KOrja
npenoaaBaTeiicM pa36HpaeTc;1 Ha KOHKPETHOM IIPpHUMEPC HpOGHCMHaH CUuTyanus, BCC 1Iaru pClicHud
3aga4u CTyACHTaM ACMOHCTPHUPYIOTCA IIPU ITOMOIIA My.]'[BTHMe)IHfIHOfI TEXHUKH. 3aTeEM CTYACHTBI
CaMOCTOATCIIbHO PCIIAOT aHAJIOTUYHBIC 3aJIaHU .

21.]'[5{ JOCTUXKCHUA IIOCTABJICHHBIX ueneﬁ npernogaBaHvsd JUCHUIINIMHBI PCAIU3YIOTCA
ceayromue CpeacTna, CIOCOOBI 1 OpTraHHU3allMOHHBIC MCPOIIPUATHUSA:

- HU3Y4YCHHUC TCOPCTHYCCKOI0 Mar€puala AUCHUINIIMHBI Ha JICKOUAX C HCIIOJb30BAHUEM
KOMITIBIOTCPHBIX TEXHOJIOT PIfI;



- CaMOCTOSITENIbHOE M3Y4EHHUE TEOPETHYECKOro MarepHaja JAUCHUIUIMHBI ¢ UCHOJIb30BAHUEM
Internet-pecypcoB, mHGOpPMAIIMOHHBIX 0a3, METOIWYECKHX pPa3pabOTOK, CHEIUaIbHON YYeOHOUW W
Hay4HOU JIUTEPATYPBIL;

- 3aKpeIUIeHHe TEOPeTHYeCKOro MaTepuala IpU NPOBEIEHUHM JIAOOPAaTOPHBIX paboT ¢
UCIIOJIB30BaHUEM Y4Y€OHOrO M HAy4yHOro oOOpyIoBaHMS WU MPHOOPOB, BBHIMOJIHEHUS MPOOIEMHO-
OpPUEHTHPOBAHHBIX, IOUCKOBBIX, TBOPUECKUX 3aJJaHHM.

6. OueHovHbIE cpeCcTBA /151 TEKYLIEro KOHTPOJIA YCIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ arrecCraluu 10 uToraMm OCBOCHHUA JUCHUIIIMHDBI.
@DOH/IbI OLICHOYHBIX MATEPHATIOB (CPEICTB) MPUBEICHBI B IPHIIOKEHUU.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecnieueHne JUCHUIINHBI.

7.1. OcHOBHas1 y4eOHO-MeTOAMYECKAS JIUTEPATypa M0 AMCHUIIIIMHE

1. Hynpo A.H. IlpakTuKyM MO THAPABIMKE U THUIAPONPUBOAY [DIEKTPOHHBIM pecypc]:
yueOHOe mocobue/ IlynpoB A.H.— DiekTpoH. TeKCTOBbie naHHbie.— Jlumenk: Jlumenkuii
roCcyJapCcTBEHHbI  TexHuuyeckuit  yHuBepcuter, OBC ACB, 2013.— 66 CcC. -
http://www.iprbookshop.ru/22908

2. Jlexanosa T.JI. 'mapo- u nHeBmMoaBTOMatuka: yueOHoe mocobue / T.JI. Jlekanona, B.T.
Uymnpos;  Cepikr.  necH.  uH-T. -  CeikthiBKap:  CJIM, 2012. - 52 c¢ -
http://window.edu.ru/resource/690/76690

7.2. lonoJIHUTEJIbHAS Y4eOHO-MeTOANYeCKasi JJUTEPATypPa Mo AUCHUILINHE

1. Tpuanpadpuio A.®@. ['mapaBnuka U rHIpaBIMYECKUEe MaIIMHBL: yueOHoe rnocodue / A.D.
Tpuanpnagpunos, C.I'. Epumona; Cbikr. snecH. uH-T. - CpikteiBkap: CJIM, 2012. - 212 c. -
http://window.edu.ru/resource/917/77917

2. Kopnon M.A., Cumakun B.U., I'opemnuk W.J1. ['uapasnuka: Yuebnoe nocodue. - Ilensa:
[y, 2005. - 71 c. - http://window.edu.ru/resource/862/36862

3. I'yces B.I1. OcHoBbl ruapasnuku. YueOHoe nocodue. - Tomck: M3a-so TIIY, 2009. - 172 c.
- http://window.edu.ru/resource/753/74753

4. CpemnukoB B.K. T'mapooGopynoBanue: MexayHapoauslii — katamor.  Cexuus
MaIIMHOCTpoeHus, 1995. — 623¢c. - 6 3k3.

5. T'mppaBnuueckoe, IHEBMAaTHYECKOE, CMa304yHOE O0OpyaoBaHHE U (DUIBTPYIOLIHE
yerpoiictBa 1992-1993: Homenknarypusiii karanor / BHUUW runponpusoa. — M.: BHUUTOMP,
1992. - 246 ¢c. - 6 >K3.

6. TI'mppaBnnueckoe obopynoBanue. Y.3. OtpacneBoil karamor / mox obur.pea. A.S.
Oxkcenenko; BHUU runponpusoa. M.: BHUUTOMP, 1992. — 58c. - 6 aks.

7. bamra T.M. wu ngp. I'mgpaBnvka, THIPOMAIIMHBI W THAPONPUBOABL. — M.:
Mammnoctpoenue, 1982, 422 ¢. - 110 3k3.

8. bamra T.M. MamuHoctpouTenbHas rupasivka. CropaBouHoe nocobue. — M.: Mamrus,
1983, 696 ¢c. - 15 aKs.

9. CpemnukoB B.K. Cranounsle rungponpusonbsl. CrnpaBouHuk. — M.: MammHocTpoeHue,
1995. -380 c. - 80 aks.

10. ABpytun P.JI. CipaBOYHHK 1O TMAPONPHUBOJIAM METAIIOPEXKYIIUX CTaHKOB. — M.: - JL.:
Mammunoctpoenue, 1965. —380 c. - 10 3k3.

11. Cmupnos 0.A. HencnpaBHoCTH THAPONPUBOJAOB cTaHKOB. M.: MammnocTtpoenue, 1980.
AnnboM, 122 ¢. - 12 23K3.

12. Tpopumor A.M. Metamiopexymme cTaHkd (AIbOOM CXeM ¢ NPUIIOKEHUAMH). — M.:
Mammnoctpoenue, 1979. —380 c. - 6 3k3.

13. Kyzuenos IO.M. CraHouHble MPHUCIIOCOONEHUSI C THJIPABIUYECKUM IPUBOJIOM
(KonctpyupoBanue u pacuer). — M.: MamuHoctpoenue, 1966. —223 ¢. - 8 3k3.

14. bpon JI.C., TaprakoBckuii X.O. I'mapaBiuueckuii IpUBOJ AarperaTHbIX CTAaHKOB H
aBTOMAaTHYECKHUX JUHUN. — M.: Mammrus, 1974. — 223 ¢. - 6 k3.

15. A6pamos E.W. u ap. Dnements! ruaponpusoaa. — K.: Texauka, 1977. —213 ¢. - 16 a3ks3.



16. bornanosuy JI.b. O6bemusbie TuaponpuBoasl. — K.: Texuuka, 1971. —223 ¢. - 16 3Kk3.

17. KoBanesckuiit B.®. CipaBoyHUK MO THAPONPUBOJAM rOpHBIX MamuH. — M.: Henpa, 1973.
— 158 c. -26 3ks.

18. Kosans I1.B. I'maponpuBoa ropusix MamuH. — M.: Heapa, 1969. — 158 ¢. - 6 3k3.

19. Bacunbuenko B.A., bepkoBuu ®.M. I'mapaBnuueckuil rUaApONpUBO CTPOUTENIbHBIX U
JOpOKHBIX MamuH. — M.: Ctpoituzaar, 1978. — 158 ¢. - 6 3k3.

20. bepkosuu ®@.M., Kamtanos JI.U. I'mapaBnuueckre cXemMbl CTPOUTENBHBIX, JOPOKHBIX U
KOMMYHaJIbHBIX MAlllMH U METOJIbl UX cocTaBienus. — MAJIU, 1973. — 258 c. - 6 3k3.

21. bamrra T.M. u ap. O6bemMHbIe THApaBINYecKHe TPUBOALL. — M.: MammHoctpoenue, 1969.
—58c. -6 3K3.

22. Manuk-T'aiikazos B.M. u ap. ['mpponpuBon TsKenbIX TI'py30NOABEMHBIX MalIUH U
CaMOXOJHBIX arperatoB. — M.: Mammnoctpoenue, 1968. — 208 c. - 16 k3.

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCIIOJIb3yEeMbIX NPH
OCYyLIeCTBJICHMH 00Pa30BaTeJILHOI0 NMPoUecca Mo JUCHUILUINHE, BKIKYAs
nepevyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALIMOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpa3oBarenbHOM  Tpolecce  HCIOJNB3YIOTCS ~ MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peann3oBaHHBIE HAa  OCHOBE  HMH(OPMALMOHHO-00pa30BaTENbHOTO  MOpTajla  MHCTHTYTa
(www.mivlgu.ru/iop), 1 ”HPOKOMMYHUKAITMOHHON CETH MHCTUTYTA:

- IPe0CTaBICHHE y4eOHO-METOJMUECKUX MAaTEPHAIOB B AJIEKTPOHHOM BU/JIE;

- B3aMMOJICHCTBHE YYaCTHHKOB 00pa30BaTENLHOTO IIpoIecca depe3 JIOKAIBHYI0 CeTh
uHcTuTyTa U MHTEpHET;

- IPEJOCTABIICHUE CBEICHUI O pe3yibTaTax y4eOHOU NEeATETbHOCTH B 3JCKTPOHHOM JIMYHOM
KaOuHeTe 00yJaromerocs.

WudopmanroHHbIe CITPABOYHBIE CUCTEMBI:

— http://dic.academic.ru (CrioBapu ¥ SHIMKJIONEINN );

— http://elibrary.ru (Hayunas snekrpoHHas 6ubmuoreka).

ITporpamMHoe oOecrieueHue:

He npenycmotpeHo.

7.4. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH

«/HTEpHET», HEOOXOAMMBIX /1151 OCBOCHM S AU CIUTIIHHBI
iprbookshop.ru
window.edu.ru
dic.academic.ru (CrioBapu u SHITUKIIOTIC/INH ),
elibrary.ru (Hayunas snektponHas 6ubmuoreka).
mivigu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0ecneYeHue U CIUTITHHbI
JlaGopaTopust TUAPABIHKA
OBM Intel Celeron 2.6 I'T'i; npoexktop Sanyo; HaCTEHHBIM 3KpaH; CTEHI AJS ONpe/eIeHUs
K03(ppULIMEeHTa r’UAPaBINYECKOr0 TPEHUS; CTEH] ISl UCCIIEI0BaHMs THAPABINYECKOTO yaapa; CTeH
JUIL UCCIIEZOBAHUS M30BITOYHOIO M BaKyyMMETPUYECKOTO JaBICHMS; CTEHJA JUIS JIEMOHCTpAIUH
3akoHa Ilackans.

9. MeToanueckne YKa3aHUs 10 OCBOCHHUIO TUCHMILIMHBI
JUIs yCIIEIIHOTO OCBOCHMSI TEOPETHYECKOro MaTepuana OoOydaroluiica: 3HAKOMHUTCS CO
CIIMCKOM PEKOMEHIYEMOH OCHOBHOW M JIONOJIHUTEIBHOW JIUTEPATYphl; YTOUHSET y MPENoaaBaTes,
KaKuM IOOIIOJITHUTCIbHBIM IOCOOUSIM CICOAYyCT OTAAaTh NPCANOYTCHHE, BCIACT KOHCIICKT J'IeKIII/Iﬁ n
npopabaThIBaeT JIGKIIMOHHBIM MaTepHuall, MoJIb3ysICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU MTOCOOUSIMH.
Jlo BbIMIOJIHEHUSI JTAOOPATOPHBIX pabOT OOy4aroUIMiicsi M3ydaeT COOTBETCTBYIOLIUHM pa3zen
TCOpHUU. Hepen 3aHATUCM CTYACHT 3HAKOMHUTCS C OIMMCAHUCM 3aIIaHPII>'I JJIs1 BBIITOJIHCHUA paGOTbI,



BHUMATEJIBHO M3y4YaeT COACPKAHKME U MOPSIOK MPOBEACHUS TabopaTopHoi paboThl. JlabopaTtopHbie
paboOTHI TPOBOIATCS B JIAOOPATOPUH METAIUIOPEXKYIETo 000pynoBanus. OOydaromuyecs BHIMOTHSIIOT
WHAVBUAYAIbHYIO 33/lady B COOTBETCTBHH C 33/laHMeM Ha jabopatopHyio pabdoty. [lomyueHHbie
pe3ynbTaThl HM3YyYEHUS M UCCIECJOBAaHMM CBOIATCA B OTYET M 3alIMINAIOTCA CTYACHTOM.
HCO6XOI[HMBIﬁ TeOpeTI/I‘-IeCKI/Iﬁ Marcepuall, HWHAWUBUAYAJILHOC 3aJlaHHC, miaru  BBIIIOJIHECHUA
nabopatopHoit pabOThl U TpebOBaHHWE K OTYETY MPHUBEACHBI B METOAMYECKHX YKa3aHUSX,
pa3MeIIeHHBIX Ha HHPOPMAIMOHHO-00Pa30BaTEILHOM MTOPTAIe HHCTUTYTA.

CamocrosiTenbHass paboTa OKa3blBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHE JMYHOCTH
OyIyIIEero CIennanucTa, OHa MIaHUPYETCsS 00YJIarOIIMMCs CaMOCTOATENbHO. KaxIp1ii o0yJaronmiics
CaMOCTOSITENIbHO OIpEAEIIsieT PeKUM CBOEH padoThl U Mepy Tpyla, 3aTpauyuBaeMOro Ha OBJIAJCHHE
y4eOHBIM COJIEp)KaHHEM JUCHUIUTMHBL. OH BBINOJHSET BHE ayAUTOPHYIO padoTy W HU3y4YeHUE
pa3zesioB, BHIHOCUMBIX HA CaMOCTOSATENbHYIO paldoTy, MO JIMYHOMY HWHIUBUIYyalbHOMY IIJIaHy, B
3aBUCHMOCTH OT €r0 MOJArOTOBKH, BPEMEHH U IPYTUX YCIOBUM.

dopma 3aKIIOYUTETFHOTO0 KOHTPOJS IPH MPOMEKYTOUHOM arTecTaluu — 3K3aMmeH. Jlis
MIPOBEJICHUS MPOMEKYTOYHON aTTECTAIlMU 110 TUCIUTUIHHE Pa3paboTaHbl (POHJ OIEHOYHBIX CPEICTB
U OalbHO-pEHTHHIOBas CHUCTEMa OICHKHM Y4YeOHOW JesTenbHOCTH CTyAeHTOB. OlleHKa IIo
JUCHUIINIMHE BBICTABJISICTCA B HH(i)OpMaHHOHHOﬁ CUCTEMEC U HOCHUT HHTerHpOBaHHLIﬁ XapakTep,
YVUUTBHIBAIOIIMIA Pe3yIbTaThl OLICHUBAHUS YYacTHUS CTYACHTOB B ayIAUTOPHBIX 3aHATHUSAX, KAUeCTBA U
CBOCBPCMCHHOCTH BLIIIOJIHCHUA BaI[aHI/Iﬁ B XOAC MU3YUYCHUSA JUCHUILIMHBI U HpOMC)KyTO‘-IHOI\/JI
aTTeCTallUU.



[Iporpamma cocraBieHa B cooTBeTcTBUH ¢ TpeOoaHusMu OI'OC BO mo HampaBieHUIO
15.03.02 Texnonocuueckue mawiunvl U 000pyooanue M TPOPWIIO TOATOTOBKU TexHonoeus u
060py006aHUe MAWUHOCMPOUMETLHO20 NPOU3BOOCHEA
Pabouytro nporpamMmmy coctaBui K.m.H., Ooyenm HAuikoe B.A.

[Mporpamma paccMoTpeHa u o100peHa Ha 3acenanuu kapeapst TMC

nportokoi Ne 16 ot 14.05.2025 rona.
3aenyromuii kadenpoit TMC Hwun A.B.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoia Ne 6 ot 15.05.2025 rona.
[Ipencenarens komuccun MCO Kanunuuenxo M.B.
(ITonmuce) (®.1.0.)




Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHUAJIOB (CPeICTB) MO ANCIHHUIINHE
MexaHuka )KUIKOCTH U ra30B

1. OHeHO‘IHbIe MaTepuaJbl AJs MPOBECACHUS TEKYIIECI0 KOHTPOJIA YyCIIEBACMOCTH
o IMCIOMIIJIMHE

[lepeyens BOIpOCOB AJIs1 yCTHOTO OIIpOcCa:

1. AGcomoTHOE, M30BITOYHOE U BAKYYMMETPUUIECKOE aBICHHE?

2. B Kakux eIMHUIax u3Mepsercs naBieHue?

3. OcHOBHOE ypaBHEHHUE T'UAPOCTATUKH.

4. TIpuGopsl AJI1 U3MEPEHHS JTaBJICHHS.

5. OneHKa TOYHOCTH U3MEPEHUS IaBJICHUS MEXaHMUECKUMH U )KUIKOCTHBIMU IPUOOpaMHU.

6. Kakue nokaszarenu xapakTepus3yloT MEXaHUYeCKrue mpuoopsl?

7. Haiite pazmepHocTH aBiieHus B pa3inunbix cucreMax (MKI'CC, rexunueckoit, CH).

8.HazoBute MeTonpl U mpuOOpPHI AJIE M3MEPEHHUS pacxoja >KUIKOCTH, MPUMEHSIEMbIE B
WHKEHEPHOU IPAKTHKE.

9. 3aBucaT nu nokazaHus "Auadparmel’ OT MeCTa yCTaHOBKU MTbE30METPOB U TIoYeMy?

10. Kakoii ¢akTop sSBISETCS ONMPEISISIFOIINM IIPU BBIOOPE CYXkKAIOIIET0 MEPHOTO YCTpOcTBa?

11. Kak Ha TOYHOCTH H3MEpEHMIl pacxoja pacxoxomepoMm BeHTypu Biuser ero
XapaKTepUCTHKA?

12. CooTHoleHHE MEXAY KaKMMM CHUJIaMM, JCHCTBYIOIIMMHU B IIOTOKE, BBIPAKAET YUCIIO
Peiinonbaca?

13. OT KakuXx BEJIMYUH 3aBUCHUT 4yuciio PeiitHonbaca?

14. Ykaxute XapakTepHbI€ YEPThI JAMUHAPHOTO U TYPOYJICHTHOTO PEKUMOB TEUCHHSL.

15. Yto Ha3bIBAIOT KPUTHUYECKUM unciioM PeliHomnbaca?

16. Kak Biuser Ha BEIUMYMHY uMciaa Re MOBBIIEHHE TeMIlepaTypbl KamelbHOW >KUIKOCTH
(Ipu IPOYMX OJTUHAKOBBIX YCIOBHSIX)?

17. Kak cka3bIBaeTCsl Ha BeJIM4YMHE yucia Re noBbllIeHre cpeiHe CKOPOCTH KUIKOCTH (TIPH
IPOYUX OIMHAKOBBIX YCIOBHSAX)?

18. Kak n3meHsTcs pe3yabTaThl ONbITa IPU NEPEX0/IE OT BObI, HAPUMEp, K Maciy?

19. B yem otnunume B 3anucu u popmynaupoBke 3akoHa Jl. bepHysin i BsI3Koi U HEBS3KOH
SKUIKOCTH?

20. Kak 3anucbIBaeTCs 3aKOH COXPaHEHUS MacChl I THIPOJUHAMUKY ?

21. Yto Takoe yjenbHas YHEPrusi HOTOKa?

22. Kak MeHsieTcs BIOJb IOTOKAa CyMMapHas (pacrosiaraeMasi) yjellbHasi SHEeprusi Io
CEYEHHUsIM MOoTOoKa?

23. YeM U B ueM U3MeEPSIETCS IbE30METPUUECKUN U TMHAMUYECKUI HATIOphI?

24. Kak onpenenstoTcsl MOTEPU BIOJIb MOTOKA PEATBbHOM KUAKOCTU (IKCHEPUMEHTAIbHO U
TEOpPEeTUYECKH)?

25. Kakue MecTHble CONPOTHUBIEHUS MPEICTaBICHbI HEOOXOIMMO YUHUTHIBaTh MPU pacueTre
SHEPrUH TOTOKOB?

26. Kak onpenensiercsa pacxon xkuakoctu? Uem on perynupyetcs? [Ipubopsl 11s1 u3mMepeHus
pacxona.

27. Kak myTeBble IOTEPU MEHSIOTCS C U3MEHEHHUEM ILIOIIA N KUBOro ceuenus? [louemy?

28. Uem siBiIsieTCS pa3HUIA B YPOBHIX IIbE30METPOB U pyOkax I1uto?

29. C kako#i 1esblo HalopHbIe 0aKK BHIIOJIHAIOTCS C aBApUNWHBIM IEPEIBOM?

30. Yem ocTUraeTcst U rapaHTUPYETCsl YCTAHOBUBIIMNCS PEKUM JABUKCHUS?

31. Kakoil xapakTep MMEOT M MOIYT HMETh JHEPreTHYECKUE JIMHUH, XapaKTepU3YIOIINe
MOTOK?

32. KakoB 3HepreTHYecKuil CMbICH 4ieHOB ypaBHenus J[. bepnymn?

33. Korzna HamopHas ¥ IbE30METpPHUYECKasl JIMHUM MNapajuleabHbl Apyr npyry? Korma onu
commkaroTcsa? Korma yransrorest Apyr oT apyra?



34. MoeT ¥ HaropHasl JTHHHS TIOJHUMATHCSI BBEPX B HAIIPABIICHUU JIBUKCHHS TTOTOKA (TIPH
OTCYTCTBHMH Ha JIAHHOM y4YacTKe TpyOOIpoBo/1a Hacoca)?

35. B kakux ciydasx NbEe30METpPUYECKas JIMHUS MOAHMMAETCS B HAIpPAaBICHUU JIBUKEHUS
noTtoka? B kakux nonuxaercs?

36. Kak wu3MeHseTcss Nbe30METPUUECKUN HANoOp IPU YMEHBIIEHUU CEYEHHUS I0TOKa B
HaIpaBJIEHUU ero JBmwkeHus? Kak n3MeHsercs CKOpOCTHOW HAmop B TOM e HallpaBJIeHUN?

37. KakoB ¢usnueckuii cMmpicn KO3 UIMEHTa HEpaBHOMEPHOCTH (KOA(PUIIUEHT
Kopuosnuca)?

38. KakoB MH)XEHEPHBIN CMBICI TUAPABINYECKOIO YKIOHA?

39. Uro Ha3bIBaeTCs MOTEPEH HAMoOpa 1o JJIMHE TpyoorpoBoaa?

40. Ot 9ero 3aBUCHUT BEJIMYMHA MTOTEPH MO JJIHUHE?

41. Yro HazbIBalOT KO3 PUIIMEHTOM rHIpaBindeckoro Tpenus. O6o3nauenue, Gopmysbl s
pacuera?

42. B ueM (pu3nueckas CynrHOCTh TOKBaJAPATUYHOW M KBaJIPATUYHON 30H COMPOTUBIICHUS?

43.YT1o Ha3bIBAIOT MECTHBIMU MTOTEPAMU?

44. Ot 4yero 3aBUCUT BEIMYUHA MECTHBIX IOTEPH?

45.Yto Ha3pBalOT KOA(P(GUIIMEHTOM MECTHOTO compotuBiieHus. O0o3HaueHue. Meroamka
HAXO0XICHUS.

46.0t1 kakux (aKTOPOB 3aBUCHT BEIUYMHA KOO(PPHUIIMEHTa MECTHBIX COMPOTHBIICHHIA?

47. Yto otpaxaet popmyna [Japcu—Belicbaxa?

48. JlaTh aHAJIA3 SMIIUPUYSCKUX GOPMYII ISl OTIpeAesieHUs] KO3PPUITUEHTOB & (I13eT1a).

49.YeM BbI3BaHa pa3HMIA B 3HAYCHUAX CMC, OIpPENEICHHBIX HKCIEPUMEHTAIbHO U
MOJICYMTAHHBIX MO CIIPAaBOYHBIM SMIUPUUECKUM 3aBUCUMOCTSIM?

50. Ot yero 3aBUCHUT BEJIMYMHA [TOTEPh IPHU BHE3AITHOM U3MEHEHUH )KHUBOTO CEYCHUS MOTOKA?

51. Kak pacnpocTpaHsieTcsi THAPABINYECKUNA yAap M0 TPyOONpPOBOJAYy — MIHOBEHHO WIJIHM 32
KOHEYHBIN MPOMEKYTOK BpeMeHu? KakoBa CKOpOCTh paciipocTpaHeHus?

52. B ueM oTiuuMe «IpsMOro» rupaBIndecKoro yjaapa oT «HenpsMoro»?

53. 3aBHCHUT JIU MOBBIILIEHUE JABICHUS OT CKOPOCTHU JIBMKEHUS KUAKOCTHU Mepes 3aKphITHEM
KpaHa?

54. 3aBUCHUT 1M NMOBBILEHUE JABICHUS NPU T'MIPABINYECKOM yIape OT MOAYJS YNPYTOCTH
Martepuaia TpyoornpoBoaa?

55. 3aBUCHUT 1M NMOBBILEHUE JABICHUS NPU TMIPABINYECKOM yIape OT MOAYJS YNPYTOCTH
KUJKOCTU?

56.B ueMm paszHuIa <<MHEPUHMOHHOW™>> M <<BOJHOBOII>> TEOPHUH THIPABINYECKOrO ynapa?
(Teopus H.E. XKykoBckoro)

57.J1atb mpuMepsl TEXHMYECKOro MpuMeHeHHs 3¢ddekra ruapaBInyeckoro ynaapa
(OecipuBOHBINM HACOC-THIPABIMYECKUN TapaH, ABUraTeslb 0€3 NIpUMEHEHUs TOIIUBA U JIp.).

58. PacckazaTh 0 CyNIECTBYIOUIMX CIOCO0AaX MPEAYNPEKICHUs BO3HUKHOBEHUS
TUAPABIMYECKOrO yapa.

[Tepedyens BOPOCOB 10 J1a0OPaTOPHBIM pabOTaM:

JIaGoparopnas Ne 1

1. Uto Ha3wiBaeTcst abCOMOTHRIM AaBieHueM? M30bITouHbIM qaBineHnemM? Bakyymom?

2. B xakux eIuHUIAX U3MEPSETCS aBlIeHUE?

3. B 4ueM CymHOCTh OCHOBHOTO YPAaBHEHMS THIPOCTATHKHN ?

4. Kakumu npubopaMu u3mepsieTcs JaBieHue?

5. Cnenatp OLIEHKY TOYHOCTH U3MEPEHUIN MEXaHUUYECKUMHU U KUJAKOCTHBIMH MPUOOPAMH.

6. B ueM 0cOOEHHOCTH N3MEPEHNUs AaBJICHHUS U BaKyyMa MEXaHUYeCKUMHU pubopamu’?

7. Kak M3MeHATCS pe3ysbTaThl ONBITOB, €CIIU COCY]l 8: OMYCTUTh WIM MOAHATH; YBEIUUYUTH
WJIA YMEHBIIUTH IJIOLIA/(b CBOOOHOM MTOBEPXHOCTH.

8. Kakue rmokasarein XxapakTepu3yroT MeEXaHUYeCKue mpudops1?

9. HMaiite pazmepHocTH naBieHus B paznuunbix cuctemax (MKI'CC, Texauueckoii, CH).



JlaGoparopnas Ne 2

1. HazoBute metoabl W mpuOOpHl s M3MEPEHUs pacxoda >KUIKOCTH, MpPUMEHSEMbIe B
MH)KEHEPHOW NMpaKTUKe (KpoMe MPUMEHEHHBIX B IaHHON paboTe).

2. 3aBHCAT 1 TTOKa3aHus "nuadparmel” OT MECTa YCTAHOBKH ITbE30METPOB U TIOUeMYy?

3. Kaxkoii paktop siBIsIeTCS: ONpEaeIONMM P BEIOOPE CYKAIOIIET0 MEPHOTO yCTpOoiCcTBa?

4. Kak Ha TOYHOCTb M3MEPEHHH pacxojia pacxojoMepoM BeHTypu BIUsSET XapaKTepUCTUKA
K?

Jlaboparophuast Ne 3

1. CooTHONIEHNE MEXKTY KAKUMH CUJIaMHU, IEUCTBYIOIIMMH HE TOTOKE, BbI-

paxaer uncio PeiiHonbaca?

2. OT KaKux BEJIWYUH 3aBUCHUT 4ncio PelHonsaca?

3. YkaxuTe XapakTepHbIC YePThl TAMUHAPHOTO U TYPOYJIEHTHOTO PEKUMOB TCUCHHUS.

4. Yto Ha3bIBAIOT KPUTUUECKUM ynciioM PeitHonbaca?

5. Kak BnusieT Ha BeIMUMHY uKcia Re noBellieHne TeMIepaTypbl KanelbHON KUIKOCTH (TIpU
MPOYMX OJIMHAKOBBIX YCIOBHSX)?

6. Kak cka3piBaeTcsi Ha BelMUMHE yucia Re moBbilieHne cpeiHel CKOPOCTH KUAKOCTH (IIPH
MPOYMX OJIMHAKOBBIX YCIOBHSX)?

7. Kak u3meHsTCS pe3ynbTaThl OMBITA MIPU NIEPEXO/E OT BOABI, HAIPUMED, K Maciy?

JlaGoparopuas Ne 4

1. B uem oTnuume B 3amucu U GopMynupoBke 3akoHa J{. bepHymu Ans BA3KOW U HEBSI3KON
KuakocTu?

2. Kak 3anuchIBaeTcsl 3aKOH COXpaHEHUsI MacChl ISl TUAPOAMHAMUKH?

3. Yro Takoe yaenbHasi SHEeprus noToka?

4. Kak meHsieTcst BAOJIb MOTOKA CyMMapHas (pacrojaraemasi) yJelbHas SHEepPTus 10 CeUeHUsIM
noroka?

5. YeMm U B ueM U3MepSIETCs Nb€30METPUUECKUN U JUHAMUYECKUIA HAIOPbI?

6. Kak ompexnensitorcs moTepu BAOJb MOTOKA PEATbHOM MKHUAKOCTU (SKCIEPUMEHTAIBHO U
TEOpPEeTUYECKH)?

7. Kakue MecTHbBIE COMPOTUBIIEHUS TIPEACTABJICHBI B JaHHOH padoTe?

8. Kak onpenensercsa pacxon Boasl? Uem oH perynupyercs?

9. Kak myTeBble OTEpU MEHSIIOTCS C U3MEHEHHEM ILIOLaaN KUBOro ceueHus? [louemy?

10. Yem siBiIsieTcs pa3HUIA B YPOBHSIX IIbE30METPOB U pyOkax I1uto?

11. C xakoii 11es1p10 HaropHble 0aKU BBITIOJIHSIOTCS C aBApUNUHBIM I1EPEINBOM?

12. Yem nocturaercsi U rapaHTUPYETCs YCTAHOBUBILUICS PEKUM JIBUKEHUSA?

13. Kakoii xapakTep HMMEIOT U MOTYT UMETh JHEPreTUYECKUE JIMHUU, XapaKTepU3yrollue
MOTOK?

14. KakoB sHEpreTHYecKuii cMbIC 4ieHoB ypaBHenus . bepnymnn?

15. Korna HamopHasi M nbe30MeTpHUEcKas JIMHUU NapauienbHsl Ipyr Apyry? Korma onnm
commkarotcs? Korma yransrorest Apyr oT apyra?

16. MoxeT 71 HaropHas JIMHUS MMOJHUMAThCS BBEpX B HANPABJICHUU ABIKEHHS MOTOKA (TIPH
OTCYTCTBHMH Ha JJTAHHOM y4YacTKe TpyOOIpoBo/ia Hacoca)?

17. B xakux ciay4asx Nbe30METpUYECKasl JIMHUS MOJHUMAETCS B HAINPABICHUM JIBU)KEHUS
notoka? B kakux nmonmxkaercsi?

18. Kak wu3MeHseTcs NbE30METPUUECKUN HANoOp IpPU YMEHBIIEHUU CEYEHHUS II0TOKAa B
HaIlpaBJIE€HUM ero ABrkeHuA? Kak n3mMeHseTcs CKOpOCTHOM HAMOp B TOM K€ HallpaBJICHUN?

19. KakoB ¢uznyeckuii cmMbici Ko3pPULeHTa HEPaBHOMEPHOCTH 07

20. KaxoB WH)XEHEPHBINA CMBICI THAPABINICCKOTO YKIOHA?

JlabopaTtopHuas Ne 5

1. Yro Ha3pIBaeTCs MOTEpeH Hamopa 1o JuIHe TpyoonpoBoaa?
2. Ot 4yero 3aBUCUT BETUYMHA TIOTEPH 10 JITHHE?

3. Uto Ha3bIBaIOT KO3()HUIIMEHTOM THAPABINYECKOTO TPEHUA?



4. B ueM ¢puzndeckas CyuiHOCTb JOKBaAPATUYHON M KBaIPAaTUYHOM 30H CONPOTUBIICHUS?
5. B 4eM 0COOEHHOCTh TIEPEXOTHOW 30HBI COMPOTHUBICHHHA (MIEPEXOTHOTO PEKUMA
JBUKEHUS )?

JlaboparopHuas Ne 6

1.YT0 Ha3pIBalOT MECTHBIMU NOTEPSIMU?

2.01 4ero 3aBUCUT BEJIMYMHA MECTHBIX IIOTEPH?

3.YTo Ha3bIBatOT KOA(PPULHEHTOM MECTHOI'O COIIPOTUBIICHUS?

4.0t xakux (HakTOpOB 3aBHCUT BeTUYMHA KO3(D(HUIIMEHTa MECTHBIX CONPOTHUBIICHUIA?

5.Yro otpaxaet dhopmyna Jlapcu—Beiicoaxa?

6. laTh aHanu3 sMOupu4ecKux Gopmyn ais onpeaeneHust KodpUIMEeHToB &.

7.Hem BbI3BaHAa pa3HUIA B 3HAUEHUAX &EMC, ONPEIENCHHBIX OSKCIEPUMEHTAIBHO H
MOJICUNTAHHBIX TI0 CIIPABOYHBIM SMITUPUYECKHM 3aBUCUMOCTSIM?

Jlaboparopuas Ne 7

1. Ot yero 3aBUCHUT BEJIMYMHA ITOTEPh IPU BHE3AITHOM M3MEHEHHH KHBOTO CEUCHHSI TOTOKA?

2. [ToyeMy HE YUIUTHIBAIOTCS APYTUE BUABI IOTEPh, HAIPUMED MTyTEBEHIC?

3. [Touemy EBc<EBp (IIpH OAMHAKOBBIX COOTHOILIEHUSX KUBBIX CEUECHUN)?

4. Kak BIUSE€T MECTO YCTaHOBKM IThE30METpa 3a BHE3AIHBIM PACHIMPEHUEM IIOTOKA Ha
pe3yJIbTaThl OMbITA?

Jlaboparophuas Ne 8

1. Kak pacnpoctpaHsieTcss THIpaBIMYECKUN yaap M0 TpyOOIpOBOAY — MIHOBEHHO WJIM 3a
KOHEUYHBII MPOMEXYTOK BPEMEHU?

2. B uem oTimnune npsiMOro ruIpaBIMyecKoro yJapa oT HenpsmMoro?

3. 3aBHCHT JM TMOBBbIIIEHUE AaBieHUss Pyn ot ckopoctu aBkeHus xujakoctu v0 mepen
3aKpbITUEM KpaHa?

4. 3aBUCUT M TOBBIINICHUE JABJICHUS MPH TUIPABINYECKOM YAape OT MOIYJS YIPYrOCTH
Marepuana TpydornpoBoaa ET?

5. 3aBUCHUT JIM TOBBIIIEHUE JABJICHUS NPU TMJPABIMYECKOM YAape OT MOAYNIsS YHPYTroCTH
xkuakoctu EQ?

6.B yeM pa3HuIIa HHEPLIMOHHON U BOJIHOBOI TEOPUU TMApPaBINYECKOro yaapa?

7.Jatb mpUMephl TEXHUYECKOTO0 NpHUMEHEHHs dSPQeKra THApaBIMYECKOro yaapa
(GecripuBOIHBIN HACOC — TUIPABINYECKUN TapaH, ABUraTens 0e3 MpUMEeHEeHHs TOIIMBA U JIp.).

8. Pacckazarh 0 CyIIECTBYIOIIMX CIOCO0AaX  TMPEAYNPEKICHHS  BO3HHUKHOBEHUS
THJIPaBIMYECKOTO yaapa.

O0mee pacnpenenenne 0a110B TEKYIEro KOHTPOJIS 0 BUAAM y4eOHBIX padoT 1JIsl CTY/ICHTOB

Ycraslii onpoc 15 Bonpocos,
PeliTunr-konTpois 1 OTIPOC IO JIAOOPaTOPHBIM 15
pabotam
VYerHblii onpoc 15 Bompocos,
PelTuHTr-KOHTpOIH 2 OTIPOC T10 JIaOOPaTOPHBIM 15
pabotam
VYerHbiit onpoc 15 Bonpocos,
PeliTunr-koHTpOIH 3 OIIPOC MO JIAOOPATOPHBIM 15
pabotam
[Tocemenue 3anaTHii Boex samsriii 5
CTY/IEHTOM




JlonoaHUTENbHbIE OalIbl 3a aKTUBHOCTh Ha JIEKIIMOHHBIX 5
(OonychI) U JJaOOPATOPHBIX 3aHATHUSIX
BrinosineHue ceMecTpoBoro

IIJIJaHA CaMOCTOSATEIIbHON Bospewms 5)
paboThl

2. HpOME)KyTO‘lHaH arrecragus 1Mo JAMCIMIlJimHe
IlepeyeHb BONPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOIi.
IlepeyeHb MpaKTHYECKMUX 32/1a4 / 3aJJaHUI K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OlleHKOoH (pu
HAJIMYMH)

IlepeueHb BOIPOCOB K 3K3aMEHY:

1. AGconmoTHOE, M30BITOYHOE U BAKYyMMETPUUYECKOE JaBiIeHHuEe?

2. B xakux e1uHUIaX U3MEpSETCs aBieHue?

3. OCHOBHOE ypaBHEHHUE TUAPOCTATUKH.

4. [TpuGops! AT U3MEPEHHUS AABIICHHS.

5. O1uileHKa TOYHOCTHU U3MEPEHUS IaBICHUS MEXaHUUECKUMHU U )KUIKOCTHBIMU IPUOOpaMHU.

6. Kakue nokasarenu xapakTepusyloT MEXaHUYeCKrue Ipubopsl?

7. Haiite pasmepHOCTH naBieHus B paznuunbix cuctemax (MKI'CC, texuuueckoit, CH).

8.HazoBute MeTonpl M HpuOOpHI A M3MEPEHHUS pacxoja >KUJIKOCTH, NPUMEHSIEMbIE B
WHXCHEPHOU ITPaKTUKE.

9. 3aBucAT 1M noKa3aHus "Auadparmel’ OT MECTa YCTAHOBKU [IbE30METPOB U IIoUeMy?

10. Kakoit gaxkTop ABIsSeTCs ONpeleNsiouUM IIPH BEIOOpE CYXKAIOIIEro MEPHOIo yCTpoiicTBa?

11. Kak Ha TOYHOCTb U3MEpPEHMH pacxoga pacxomomepoM BeHTypu Biusger ero
XapaKTepUCTHKA?

12. CooTHolleHHE MEXIy KAKUMHU CHJIaMH, JIEHCTBYIOIIMMU B IOTOKE, BBIPAXKAET YHCIIO
Peltnonsaca?

13. OT xakuX BEIWYMH 3aBUCUT YKCII0 PeiiHonbaca?

14. Ykaxure XxapakTepHbl€ YePThI JIJAMUHAPHOTO U TYpOYJIEHTHOTO PEXUMOB TEUEHHUS.

15. Yto Ha3bIBAIOT KPUTHUECKUM 4KciioM PeitHonpaca?

16. Kak Biuser Ha BEIUYMHY YMcia Re MOBBIIEHHE TeMIlepaTypbl KamneabHOW >KUIKOCTH
(TIpH MPOYMX OJMHAKOBBIX YCIOBHSIX)?

17. Kak cka3bIBaeTCsl Ha BeJIMUMHE yKciia Re nmoBbllieHne cpeHel CKOpoCTr KUAKOCTH (IIpH
IPOYMX OJMHAKOBBIX YCIOBHSAX)?

18. Kak n3meHsTcs pe3ysbTaThl ONbITA IPU NEPEX0JIE OT BObI, HAPUMEp, K Maciy?

19. B yem otnunume B 3anucu u popmynaupoBke 3akoHa Jl. bepHysin i BsI3Koi U HEBSA3KOH
KUAKOCTU?

20. Kak 3anucbIBaeTCs 3aKOH COXPaHEHUS MacChl I THIPOJUHAMUKY ?

21. Yto Takoe yJenbHas SHEprusi HoToka?

22. Kak MeHsiercs BJOJb IOTOKAa CyMMapHas (pacrosiaraeMasi) yjellbHasi SHEeprusi Io
CEYEHUSIM ITOTOKA?

23. YeM U B ueM U3MeEPSIETCS IbE30METPUUECKUN U INHAMUYECKUI HATIOPbI?

24. Kak onpenenstoTcsl MOTEPU BIOJIb MOTOKA PEATbHOM KUAKOCTU (IKCHEPUMEHTAIBHO U
TEOpEeTUYeCKH)?

25. Kakue MecTHble CONPOTHUBIEHUS MPEICTaBICHbI HEOOXOIMMO YUHUTHIBATh MpPU pacueTre
SHEPrUH OTOKOB?

26. Kak onpenensiercs pacxon xkuakoctu? Yem on perynupyetcs? [Ipubops! 1ist uzmMepeHus
pacxona.

27. Kak myTeBbI€ TOTEPU MEHSIIOTCSI C UBMEHEHHEM ITUIOIIAIH KUBOTO ceueHusa? [louemy?

28. Uem siBiIsieTCS pa3HUIA B YPOBHIX IIbE30METPOB U pyOkax I1uto?

29. C kako#i 1esblo HalopHbIe 0aKU BBHIIOJIHSAIOTCS C aBApUNWHBIM IEPEIBOM?

30. Yem nocTUraeTcst U rapaHTUPYETCsl YCTAHOBUBILHNCS PEKUM JABHKEHUSA?

31. Kakoil xapakrep MMEIOT M MOIYT HMETh JHEPreTHYECKUE JIMHUH, XapaKTepU3YIOIINE
HOTOK?



32. KakoB 3HepreTHUecKuii CMbIci 4ieHOB ypaBHeHud J1. bepunymiu?

33. Korga HamopHass ¥ MbE€30METPUYECKAs JIMHUM mHapajuiesbHbl Apyr npyry? Korma onu
commkatorcs? Korna ygansiores 1pyr ot apyra?

34. MoeT 11 HaropHasi JIUHHS TTOJHUMAThCSl BBEPX B HAIIPABIICHUU JBUKEHHS MOTOKA (IIPH
OTCYTCTBHH Ha JJAHHOM y4YacTKe TpyOompoBoaa Hacoca)?

35. B kakux ciydasx Nbe30METpUYecKas JIMHUA MOAHUMAETCS B HANpPaBICHUHU JBUKCHUS
noTtoka? B kakux nonmxaercs?

36. Kak wu3MeHsieTcssi MbEe30METPUUECKUN HANOp IMPU YMEHBIICHWH CEYEHHUS IOTOKa B
HAIpaBJIEHUU €ro JBUKeHUs1? Kak n3MeHsercs CKOpOCTHOW HAanop B TOM K€ HallpaBJIeHUN?

37. KakoB ¢wusnueckuii cmpici KoddduimeHTa HepaBHOMEpPHOCTH (KO3 UIIMEHT
Kopuoinuca)?

38. KakoB MHKEHEPHBIN CMBICIT THIPABINYECKOTO YKIIOHA?

39. Yro Ha3bIBaeTCs MOTEPEH HAMopa Mo JJIMHe TpyoorpoBoaa?

40. OT 4ero 3aBUCHUT BEIMYUHA MTOTEPH IO JTUHE?

41. Yro HazpIBatoT K03 punmentom ruapasiarueckoro Tpeanus. O6o3Hadenue, GopmMyIbl 1
pacuera?

42. B yem (puszmueckas CynHOCTh TOKBAAPATHIHON U KBaAPATHYHON 30H COMPOTHUBIICHUS?

43.YT10 Ha3bIBAIOT MECTHBIMU MOTEPSIMU?

44. Ot yero 3aBUCUT BEIMUYMHA MECTHBIX [TOTEPH?

45.Yto Ha3bpIBalOT KOA(G(GUIMEHTOM MECTHOTO compotuBieHus. O6o3HaueHue. Meroauka
HaXO0X/ICHUS.

46.0T1 xakux (aKTOpOB 3aBUCUT BEIUYNHA KOI(DPHUIIMEHTAa MECTHBIX COMPOTUBICHUN?

47. Yro otpaxaet popmyna Japcu—Beticoaxa?

48. JlaTh aHaIN3 SMIUpUUECKUX GOpMYI AJis onpeaeneHust KodPPuIeHToB & (a3era).

49.YeMm BbI3BaHa pa3HULA B 3HAYEHUAX EMC, ONpPENENICHHBIX HKCIEPUMEHTAIbHO U
MOJICYUTAHHBIX MO CIIPABOYHBIM SMIUPUUECKUM 3aBUCUMOCTSIM?

50. Ot yero 3aBUCUT BEJIMYMHA ITOTEPD [IPU BHE3AITHOM M3MEHEHUU )KMBOTO CEYEHHUS MTOTOKA?

51. Kak pacnpocTpaHsieTcsi TUAPAaBIUYECKHIl yaap 1Mo TpyOOmpoBOIYy — MTHOBEHHO WJIH 3a
KOHEUYHBIN MPOMEXyTOK BpeMeHH? KakoBa CKOpOCTh paciipocTpaHeHus?

52. B ueM oTim4Me «IpsAMOro» rUAPaBIMYECKOrO yaapa OT «HEIPSIMOro»?

53. 3aBUCHT JIM MOBBIIIEHUE JABICHUS] OT CKOPOCTH JABM)KEHUS JKUIKOCTU Mepe]] 3aKpbITHEM
KpaHa?

54. 3aBUCHUT JM MOBBIIECHUE JaBICHUS IPU THIPABINYECKOM yJape OT MOAYJS YNPYroCTH
MmarepHaia TpyoonpoBoa?

55. 3aBUCHUT 7 NMOBBILIEHUE JABICHUS NPU THIPABIUYECKOM yIape OT MOAYJS YIPYTrOCTH
SKUIKOCTH?

56.B uem pasHuna <<WHEPUHUOHHOW>> M <<BOJHOBOI>> TEOpUU THIPABINYECKOro yaapa?
(Teopust H.E. XXykoBckoro)

57.J1atb mpuMepbl TEXHUYECKOro MpuMeHeHHs d¢@deKkTa TUIPaBIUYECKOro yruapa
(OecripuBOIHBIN HACOC-THIPABIMYECKUH TapaH, ABUraTeilb 0e3 MPUMEHEHUs TOIUIMBA U Jp.).

58.PacckazaTh 0  CYHIECTBYIOIIMX  croco0ax  MPeaynpexaeHus  BO3HUKHOBEHHUS
TUIPABIMYECKOIO yapa.

[Ipumeuanmue:

Bce oTBeTHI 10J1KHBI OBITH OATBEPKIEHBI (POPMYITaMHU.

MeTtoauveckue MaTepuabl, XapaKTepH3yOIHe NPOLeAYPbI OLleHUBAHUS

dopMa 3aKIIOYUTENBHOIO KOHTPOJSA IPU IMPOMEKYTOUHOM aTTecTauuu — 3K3aMmeH. [ns
MIPOBEJICHUS MPOMEKYTOYHON aTTeCTAllMH 10 JAUCHUIUIMHE pa3paboTaHbl (POH] OLEHOYHBIX CPEACTB
U OaJuIbHO-PEMTHHTOBas CHCTEMa OLIEHKM Y4eOHOM JesITeIbHOCTH CTyneHToB. OIleHka o
JTUCIUIUIMHE BBICTABISETCS B MH(OPMALIMOHHOW CHUCTEME M HOCUT HMHTEIPUPOBAHHBIN XapakTep,
YUUTBIBAIOIIUM PE3YNIbTATHl OLIEHUBAHUSA Y4acTHs CTYJECHTOB B ayJAMTOPHBIX 3aHATHAX, KauecTBa U
CBOEBPEMEHHOCTH BBINIOJIHEHUS 33JaHUM B XOAE€ HU3Y4YEHHUS IUCHUIUIMHBI W IPOMEKYTOYHOMU
aTTecTanuu. MakcuManbHas cymMmma 0ajioB, HabMpaemas CTyJeHTOM 1o Jucuuiuinae pasHa 100.



Onenka | Onenka no nikaie O6ocHOBanue Yposenw

B chopmuposannocmu
Oaymax KOMNnemeHyuil
bonee | «OTiHuHO» CopepxaHne Kypca OCBOCHO Buvicokuii yposens
80 MOJIHOCTHI0, 0€3 MpoOeIioB,

HE0OXO0TMMBIC TPAKTUICCKHIE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPHAIOM
c(OpMHPOBAHEI, BCE
IPElyCMOTPEHHBIE MPOTrPaMMOi
oOydeHust yueOHbIE 3aaHs
BBIITOJIHEHBI, KAYECTBO X
BBIIIOJIHEHUS OI[CHEHO YHCJIOM
0aJI0B, OJIM3KUM K MAKCHUMAJIbHOMY

66-80 | «Xopomio» Conaeprxanue Kypca OCBOEHO IIpoosunymutii
MOJIHOCTBIO, 0e3 MpoOeoB, YpoeeHb
HEKOTOPBIC PAKTUICCKUE HABBIKU
paboThl C OCBOEHHBIM MaTEPUAIIOM
c(OpMHUPOBAHBI HEAOCTATOYHO, BCE
IPEIYCMOTPEHHBIE TIPOTPAMMOMA
oOyueHus: yueOHbIE 3aJaHHs
BBITTOJIHEHBI, KAYECTBO BBIITOJTHEHHS
HU OJIHOTO U3 HUX HE OI[CHEHO
MUHHMaJIbHBIM YHCIIOM 0aJlIoB,
HEKOTOPBIC BUJIbI 3a/IaHUM
BBITTOJIHEHBI C OINOKAMH

50-65 | «YnosnerBopurenbHo» | CoxepkaHue Kypca OCBOCHO Ilopozoswiit yposens
YaCTUYHO, HO MPOOEbl HE HOCST
CYLIECTBEHHOI'O XapakKTepa,
HE00XOIMMBIE TIPAKTUIECKHE HABBIKU
paboThI ¢ OCBOEHHBIM MaTEpUAJIOM B
OCHOBHOM C()OPMHPOBAHBI,
OOJIBIIIMHCTBO MPETyCMOTPEHHBIX
MporpaMMoi o0yueHus: yueOHbIX
3aJJaHU BBIOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 3a/1aHUN, BO3MOKHO,
coJiepKat OMOKH

Menee | «HeynosnerBoputenbHo» | ComepxaHue Kypca HE OCBOEHO, Komnemenyuu ne
50 HE00XO0/IMMBbIE TPAKTUUYECKHE HABBIKU | chopmuposani
paboThl HE CPOPMUPOBAHBI,
BBITIOJTHEHHBIC YU€OHBIEC 3aJaHuUs
coJIep>KaT rpyObIie OMUOKH

3. 3aganus B TecTOBOI (popMe MO TUCHUILINHE

[Ipumeps! 3ananuit:

[ToBepXHOCTH paBHOTO JABJICHHS B MOKOSIIEHCA KUJIKOCTH, HAXOMSIICHCA MOJ AEHCTBUEM
TOJIbKO CHIIBI TSHKECTH, ...

+ Bcerjaa ropu30HTalbHbI

BCET/1a BEPTUKAJIbHBI

BCET/1a HAKJIOHHBI

HE CYLIECTBYIOT



Paznen nayku «I'mapaBivka» OTHOCUTCS K YaCTH MEXAHUKH, HA3bIBAEMOH ...
+ MEeXaHUKOU KUIKOCTH

MEXAHUKOW TBEPABIX TEN

TEOPETUUECKON MEXaHUKON

a’pPOIMHAMUKOMN

[TonHbIi IepedeHb TECTOBBIX 3aJJaHUN C YKa3aHUEM MPAaBHIBLHBIX OTBETOB, pa3MelleH B OaHKe
BOITPOCOB Ha I/IH(l)OpMaLII/IOHHO-O6paBOBaTeJ'IBHOM rnopraie HHCTUTYTA 10 CCBIJIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=1950&cat=29119%2C57247

OHGHKa PACCUUTBIBACTCA KaK IMPOUCHT IMPABUJIBHO BBIIIOJHCHHBIX TCCTOBBIX SaHaHI/Iﬁ n3 ux
o011ero yucia.



