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1. llesu u 3212494 AU CIUILIHHBI

3amava u3yueHuss MEXaHUKHU KUIKOCTH U Ta3a COCTOUT B (POPMUPOBAHHH TITyOOKHX
3HAHUU O 3aKOHAX MOKOS ¥ IBUKEHUS KUJIKOCTEH (KameJIbHBIX U ra3000pa3HbIX) U
CUJIOBOTO B3aUMOJICUCTBUS MEXY KUJIKOCTHIO U 00TEKAEMbIMU TEJIAMH C 11E€JIbIO
BBIPA0OTKU YMEHUM U MPEACTABICHUM, HEOOXOIUMBIX KaK JJIsl YCBOCHUS JIPYTUX
OOIIETEXHUUECKUX U TPOPUIUPYIONIUX MPeIMETOB 1o Hanpasienuto 15.03.02 tak u ais
pelieHus MPUKIaAHbIX 3a7a4, BOSHUKAIOIINX MMPU MPOSKTUPOBAHUH U IKCILTyaTaIluu
TUAPOITHEBMATHYECKOTO 000PYIOBaHUS U CUCTEM Ha UX OCHOBE.

Kparkoe cogepkaHue TUCHMIITIMHBI

HuciuninHa « MexaHHuKa KMJIKOCTH U Ta3a» 3HAKOMUT CTYACHTOB C OOIIMMH 3aKOHAMHU
pPaBHOBECHSI U JIBUJKEHUS KUIKOCTEH (KarelbHbIX U ra3000pa3HbIX ), YUUT aHATU3UPOBATh
pa3NuYHbIe TUAPOTra30JMHAMUYECKHUE SIBJICHUS U CTPOUTH UX (PU3UKO-MATEeMATUUYECKHE
MOJIEJIN, TIO3BOJISIET CTYACHTAaM IPUOOPECTH HayalbHbIEC HABBIKHM PEIICHUS
TUAPABIMYECKUX U Fa30UHAMUYECKUX 3a/1a4.

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HaET: MPUHIIMIIBI, CIOCOOBI M METOBI PEIICHUS
Hay4YHO-TEXHHUUECKUX 3a/1ad B 00JaCTH MPUKIIaTHON
MCEXaHUKH

VK-1 Cnoco6eH ocymecTBIsATh MOUCK, YMeeT: IpUHUMAaTh PELICHUS B HAyYHO-
KPUTHYECKUI aHaJIu3 U CUHTE3 MHPOpMAIMK,  |[UCCIIeOBaTEIbCKOM paboTe
MPUMEHSATh CUCTEMHBIN MOAXOA s perieHust  |[MiMeeT mpakTH4eCKHid ONbIT: HaBBIKAMU pa3paboToK

IIOCTABJICHHBIX 3aaa4 @HSHKO-M@X&HHLIGCKI/IX, MaTeMaTHU4YC€CKUX 1

KOMIBIOTEPHBIX MOJIeel, 001aJaroIuX BEICOKOH
CTEIEHBIO a/IEKBaTHOCTHU pEeaJIbHBIM IIPOIECCaM,
MalIMHaM U KOHCTPYKIMSIM

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHp MOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT

1.0.12 CnenmanbHbIC T1aBbI MATEMATHKH,
®J1.01 Pemenune uaTerpo-nuddepeHmaibHbIX
Her YPABHEHUN T'MAPOITHEBMOCUCTEM,

1.®.03 OCHOBBI TEXHHUECKON THAPOMEXAHUKHU U
TUAPOCUCTEM

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS
PEAIECTBYOIINUX TUCIUILIINAH:

Her

4. O0bém 1 BUABI YUeOHOI padOTHI



OO6mas TpyA0eMKOCTh JUCHUILUIMHBI cocTaBiseT 12 3.e., 432 4., 65,25 u.

KOHTAKTHOU pabOThI

PaCHpCJIGJ'ICHI/IC Imo ceMecTpam

. Bcero B Jacax
Bun yuebnoit paboret 4acoB Howmep cemecTpa
1 2 3

OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 432 144 144 144
AyoumopHhvie 3auamusi: 36 12 12 12

Jlexuuu (JI) 12 4 4 4

[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 12 4 4 4

Jlabopatopusie pabotsl (JIP) 12 4 4 4
Camocmosmenvras paboma (CPC) 366,75 | 123,75 121,5 121,5

[ToaroroBka Kk 1a00paTOPHBIM 3aHSATHIIM 66,75 23.75 21.5 21.5

[lonroToBka K 3K3aMeHY 120 0 60 60

[ToaroroBka K MpakTUYECKUM 3aHATHUIM 120 40 40 40

[ToaroroBka k 3a4ety 60 60 0 0
KoHCynbranyum v npoMeKyTouHasi aTTeCcTalus 29,25 8,25 10,5 10,5
Bun koHTpos (3a4eT, aud.3auet, IK3aMeH) - 3a4eT | 9K3aMeH | HSK3aMeH

5. ConeprkaHue TUCHMIIIIMHBI

OO0beM ayIUTOPHBIX 3aHITHI
pa;;(_)ena HaunmeHnoBanue pa3nenoB JUCHUTLUIMHBI 110 BUAAM B yacax
Bcero J| 113 | JIP
0 |BBeneuue 1 1 0 0
1 Kunkocts Onpenenenue, Hanps>KeHHOE COCTOsTHUE, CBOMCTBA 5 1 2 2
2 (l'mppocrarnka 6 21 2 2
3 OxHOMEpHOE TEUCHHE KUKOM cpefibl (KareabHON 1 6 > > )
razoo0pasHoit). O0mMe MOHITHS, 3aKOHOMEPHOCTH, YPaBHEHUS
4  |'uppaBnuyecKre CONPOTUBIICHUS 6 21 2 2
5 [IpocTpaHCTBEHHOE TE€UEHUE KUIAKOM cpebl. OCHOBHBIE 3 1 0 )
XapaKTePUCTUKHU, YPABHEHHUS
6 ([upporazoguHaMUYECKUE PACUETHI 4 1 2 1
7  |KuHemaTHuKa CIUIOLIHOM Cpesibl 1 1 0 0
8 |[HecranuoHnapHas ruipora3oriHaMuKa 4 1 2 1
5.1. Jlekuuu
Ne Ne Koz-
nexuumlpassiena HanmenoBaHue uim KpaTkoe coAepKaHue JEKIIMOHHOTO 3aHATHS BO
JacoB
Beenenue [IpenMer MEXaHUKH KUIKOCTH U ra3a, KPATKUM UICTOPUIECKHUIM O4EpK
1 0  |pa3BuTHS, 3aCIYyTH OTEUECTBEHHBIX YUEHBIX. CTPYKTYPHO-JIOTUYECKUE CXEMBI 1
Kypca.
1 1 |4. OcHoBBI TeOpun noxodusi. Kpurepuu nonoOust 1 KpuTepraabHble YpaBHEHUS 0
1 1 3. ®u3uYecKkue CBOMCTBA KUJIKOCTEH U Ta30B. BA3KOCTh, CXKUMAaeMOCTb, 0
TeMIEpPaTypHOE PACIIUPEHHE, PACTBOPEHHUE Ta30B B )KUIAKOCTSIX, N3MEHEHUE




ArperaTHoro COCTOAHUS cpeabl. MoIeNn JKUIKOW Cpe/Ibl.

1. I'unpaBauyeckoe MpeacTaBIeHUE O KHUIKOCTH (KaleJIbHOW U ra3000pa3Hoi) 2.
HampsoxkeHHOe cocTosiHue KUAKon cpenbl. Ten3op HanpspkeHuid. Cusl,
NIEHCTBYIOLIUE B KUAKOCTH, HOPMAJIBHBIE U KACATEIbHbIC HANPSYKEHUS, EAUHULBI
VM3MEPEHHUsI HATIPSKEHU .

OTHOCHUTEIBHBIA HOKON KUIKOCTH

['uapocrarnueckoe naBieHue B Touke. JuddepeHnmanbapie ypaBHEHHS CTaTUKA
PKUJIKOCTH. YpaBHEHUS Diliepa

(@743 JaBJICHHUA ) KUAKOCTH Ha IIJIOCKUE U KpHBOJ’IHHGﬁHHG CTCHKHU

AOCOJTIOTHBIIN TOKOH KUIKOCTH B TTOJI€ CHIIBI TsDKeCTH. OCHOBHOE ypaBHEHUE
ruapoctatuku. 3akoH [lackamns
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3akoH Apxumena. [lnaBanue Tein.
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HanopHsle 1 Ib€30METPUYECKUE JIMHAN. 3aKOHOMEPHOCTH YCTaHOBUBIIMXCS
W309HTPONMUIHBIX OJHOMEPHBIX TEYEHUH Tas3a. YCIOBUS, IIPU KOTOPBIX
NeficTBUTENIbHBIE TEUEHUS Ta3a MPUOIMKAIOTCS K M309HTponHYecKuM. OCHOBHBIE
ypaBHEHUs U UX aHaIM3. [lapamMeTpsl TOpPMOKEHUS U KPUTHYECKUE TTapaMETPhI
ra3o0BOro MOTOKA

Pa3roH u TOpMOKEHHE NO3BYKOBOTO M CBEPX3BYKOBOTO IIOTOKA KUIKON CPEbI IIPH
Pa3IMYHBIX BO3IEHCTBUAX. 3aKOH 0OpaIeHust BO3ACHCTBUSL.

OnHOMEpHOE TeUEeHHUE KUAKOM cpe/ibl (KarenbHOM 1 razoo0pasHoit). O0mue
MOHSTHS, 3aKOHOMEPHOCTH, YpaBHEHHs. OCOOEHHOCTH T€UEHUS KUAKOCTH,
MaTeMaTH4ecKoe OMMCaHue U rpaduieckoe MpecTaBlIeHHe: JTMHUN TOKa U KHUBOE
cedeHue. [lapamMeTpsl MOTOKA B 5KMBOM CEYEHUH

Pa3sHOBUIHOCTH TeUEHUS KUAKOU cpebl. Bo3nelcTBre BHEIIHEN cpe/bl HAa TOTOK
YKUJIKOCTH (KarenbHOM 1 razoo0pasHoif). Kiaccudukanus notokos. CynHocTh
OJHOMEPHOI0O MOAXO0AA K PEHICHUIO THAPOTra30IMHAMUYECKUX 3a4a4.

3a;1aqa TUApOTra3oAuHAMUKN U €€ IMOCTAaHOBKA B OTHOMCPHOM HpI/I6JII/I)KeHI/II/I.
3aKOHOMepHOCTI/I OAHOMCPHOI'O CTAIMOHAPHOTO ABMIKCHUA KalleJIbHOM KHUIKOCTH.
(OCHOBHBIC YPaBHCHHA U UX aHAJIN3. 3aBUCUMOCTh napaMeTpoOB IMMOTOKA OT

101 adu KHUBBIX CEUYCHMH.

OO61re 3aKOHbI M YpaBHEHHS TUAPOTA30IMHAMUKH OTHOMEPHBIX CTAIllMOHAPHBIX
TeueHUH (MHTerpanbHas (opMa 3aKOHOB COXpaHEHUs ). YpaBHEHHE HEPa3phIBHOCTH
(6amaHca pacxomoB). YpaBHEHHUE KOJUYECTBA JBIKEHUS. YPaBHEHUE YHEPTUU U
ero ananus. Mexanndeckast popma ypaBHeHus sHepruu (ypasaenue /. bepuymm).

ComnpoTtuBienus 1o JUiMHe. PaBHOMepHOE TeueHne )XKUKOCTH B TpyOax U yCIoBUs
ero cyuiectBoBaHus. @opmyibl 11t KoApGUIIUEHTa THAPABINYECKOTO TPEHUS.
BiinsHue cpegHen CKOPOCTH Ha NIOTEPU YACIBHON MEXaHUYECKOM DHEPIHH.

CuIbl COMPOTUBIIEHUS U OTEPHU YACTHbHOM MEXaHUYECKOM YHEPTUH MOTOKA.
OO6rmue popMynsl 175t ux ornpeaenenus. [loHsTHe 0 MOrpaHUYHOM CII0€

['uipaBIuvecKre COMPOTUBICHHS. XapaKTep 3aa4 U KiIaccuuKarus
I'MJIPaBINYECKUX CONPOTUBIICHUN. PEKMMBI TEUEHUS JKUKOCTH.

MecTHoe rupaBinyeckoe conpoTuBieHne OcoOeHHOCTH TeUEHUS )KUIKOCTH Ha
y4acTKe KaHajla ¢ MECTHBIM conpoTuBieHneM. CTpyKTypa hopmyI ams
onpezaeneHus kospduurenta noreps. [yt cHukeHNs OTEPh yaeabHON
MEXaHUYECKOW PHEPTUU B THAPO- U THEBMO-CUCTEMAX.

[IpocTpancTBeHHOE (MHOTOMEpPHOE) TeUeHHUE KUAKOM cpepl Kunemarnueckue
XapaKTEPUCTHKU MOTOKA (OIS INHEHHOM U YITIOBOW CKOPO-CTEH, YCKOPEHHIA.
JluddepeHumanbHble ypaBHEHHS IBHKEHUS UCAIbHON U BSI3KOHM JKUAKOCTH U MX
aHanu3 (YpasHenus Jiiepa u HaBbe-Crokca).

[Tprmepsl TouHOTO penieHus AudepeHnanbHbIX YpaBHEHUH: OCHOBHOE ypaB-
HEHUE TMAPOCTAaTUKY, HHTErpaa bepHyum, TaMMHapHOE TeYEHNE KUIKOCTH B
KpYyII0i TpyOe 1 y3KOH TIIOCKOH 1enu

OO61as nocTaHOBKA 33/1a4M NPUKJIAIHOM ruaporazoauHaMuky. HauanpHble u




TPaHUYHBIC YCIIOBUS.

["azonuHaMudeckue QyHKIHH

FI/I)IpOFa3OI[I/IHaMI/ILIeCKI/Ie pacyCThL

—

VcTeueHue KamnenbHOM JKUAKOCTH Yepe3 oTBepcTue U Hacaaku. KosdduuneHnTs
ucteueHusi, popmyna Topudenm, Harmop UCTCUCHUS

Coruto JlaBasns. PacueTHbIN pesxuM.

Pacuer cinoxxHOrO TpyOOTIpOBOIA

Pacuet mpocrtoro TpyOompoBoia
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Hcteuenne ra3oB yepe3 OTBEPCTHE U cykuBatoniuecs comia. ®opmyna CeH-
Benana.
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MeTo/ KOHTPOJIBHOTO 00beMa. [ uapoMexanndeckast ”HTEPIpPETaIHs TEOPEMbI
Ocporpajackoro-I'aycca

MeTopl ONTMCaHUs IBUKEHHUS CIUTOIIHON cpenbl. JINHKS TOKa U TpaKkeTOpHs

Bexropnas popma TeopeMbr Ocporpanackoro-I'aycca. Paznoxenue nBmxeHus
HIIEMEHTAPHOT0 00beMa CIUIOIIHOM cpeibl Ha BpallareabHOe, MOCTyNaTeabHOe U
nedopmarmoHHoe

CyOcTanuuanbHas mpou3BoaHasi. [loTeHIman ckopocT U GyHKIUS TOKa MPH
[JI0CKOM O€3BUXPEBOM JIBHXKECHUU

KBazucramnuonapHoe (04eHb MEIJICHHO U3MEHSIIOIIEECS ) IBMKEHUE KUIKOCTH.
OnopoXHEHUE U HAIOJIHEHUE PE3EPBYaPOB.

PacueT 1 nccieqoBaHyue MEeIJICHHO H3MEHSIONIUXCS ITOTOKOB KUAKOCTH. banaHc
OHCPTHUHU Y MCAJICHHO U3MCHATIOIINXCA ITOTOKOB. I/IHepIII/IOHHaSI AJIMHA pyciia U €€
CBS3b C CTO TCOMCTPUUCCKUMU XaPAKTCPUCTHUKAMMU.

Hpe)le.]'ILHaH JaCTOTa BO3BPATHO-NIOCTYNATCIIBHOT'O ABHUKCHUA TTOPIITHA.
AJIFOpI/ITMBI YHUCJICHHOTO PCIICHUA U UCCIICA0OBAHUA 3aa4 MCJICHHO
N3MCHAIOIUXCS ITOTOKOB.

PacueT 1 uccnenoBaHue ObICTPO N3MEHSIOIUXCS TTOTOKOB KHJIKOCTH.
['unpaBnudeckuii ynap: ¢pusmueckas kapTuna siBinenus, popmymna H.E. XKykoBckoro
1 €€ aHaJIu3.

['padoanamurrueckuii meron [IIannepa-bepxepona u ero npumererune. Meron
XapaKTEpUCTHUK U APYyTHe KOHEYHO-PA3HOCTHBIE METO/BI.

CKOpOCTB pacipoCTpaHCHUA BOJIH JAaBJICHUS. CKOpOCTL 3BYyKa. BausHwue ra-
30COACPIKAHUA B )KUJIKOCTH Ha CKOPOCTH 3BYKaA.

Pasron naMuHapHOro U TypOYJIEHTHOIO NOTOKOB kHAKoCcTU. KonebarenbHoe
NIBIKEHHE KUJKOCTH.

BosnHOBBIE ypaBHEHHS Ul OTHOMEPHOTO MOTOKA MI€aJIbHON KHUIKOCTH.
WHTerpansl BOTHOBBIX ypaBHEHUN. LlenHble ypaBHeHUs AnneBa U UX
[IPEIBAPUTEIbHBIN aHAJIN3.

OCcoOeHHOCTH UCTEUSHHUS )KUAKOCTH OOJBIION BI3KOCTH O] IIEPEMEHHBIM
HaropoM. OnopokHeHHe (HaroJIHeHne) 6aKka, HaXOSIIErocs B IEPEHOCHOM
TIBIDKCHUHL.

O61mue nonoxenus u onpeaenenus. Kinaccuduxanus HecTallMOHaApHBIX TEUEHUH.
Vcxonnsie onpenenenusi. OcoOEHHOCTH HeCTAallMOHAPHBIX TeueHul. JIokanbHble U
KOHBEKTHBHBIE YCKOPEHUS.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

No

SaAHATUS]

Ne

paszena

HanmenoBanwne nim KpaTKOC COACPIKAHUC ITPAKTUICCKOIO 3aHATUSA, CCMHUHAapa

Koi-
BO
4acoB

[TapaMeTpbl COCTOSIHUSA KHUIKON cpeibl (KaleabHON 1 ra3000pa3Hoi).
AOCOTIOTHOE M M30BITOYHOE JaBJIeHUE (MAHOMETPUIECKOE U BAKYYMETPHUECKOE),




TEMIIEpaTypa, IIOTHOCTh, 0apOMETPUUYECKOE aBIeHHE (IaBleHue aTMOChepsl),
YpaBHEHHE COCTOSHUSI.

dusznuecKre CBONCTBA KUAKOCTEH 1 ra30B. OCHOBHI TEOPUH MTOIOOMS

[1aBaHue Tem

OCHOBHOM 3aKOH I'MJIPOCTATHUKH.

['uapocratuueckoe napneHue. [Ipudopsl s M3MEpEeHUs JaBICHUS
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Cunbl JaBJICHHUA Ha IINIOCKHE U KpI/IBOJ'II/IHeI\/'IHLIC CTCHKHU
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OcHOBHbBIE YpaBHCHUA OJHOMEPHOI'O CTAIITMOHAPHOTO TCYCHUA NJICAJIbHBIX
KHJKOCTH M Ira3a. HBCSOMeTqueCKaﬂ W HaAIlOpHasd JIMHUA AJId IMOTOKA NACAJIbHBIX
KHAKOCTHU U ra3a

o

HapaMeTpLI II0TOKAa B ) KNBOM CCUCHHH

Pexxnmbl 1BMKEHUS BA3KOUM cpenibl. COMpOTUBIICHUS IO JIMHE. MecTHbIe
FI/II[paBJII/I‘-ICCKI/IG COHpOTI/IBHeHI/ISI

ypaBHeHI/IC OHCPIUU IJId CTAIUOHAPHOI'O ITOTOKA BSI3KOM JKUJIOKCTH

Pacuer cinoxHOro TpybompoBoaa

Pacuer mpoctoro Tpy6ornpoBoaa

Hcreuenns KHUIAKOCTH U I'a3a 4€pe3 OTBEPCTUA U COIIIa

lcreucHne KHUIKOCTH 4EPE3 OTBEPCTHUA U HACAAKH
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M3yueHne xapakTepa U3MEHEHHUs JaBJIeHUs B HAIIOPHOM TpyOompoBoJe npu
HEIPSIMOM yape. YIBOCHHE IMAPABINYECKOIO yaapa.

S IO N

licTeueHns MaOBS3KHX KHUIKOCTEH MO/ TIEPEMEHHBIM HAImopoM (OMOPOKHEHHE
WM HaIllOJTHEHUE pe3epByapoB). OnopoxHeHHe 0aKkoB uepe3 psJl COBMECTHO
(pabOTarOIINX BBITYCKHBIX YCTPOWCTB.

M cTreueHue )XUIKOCTEH OOJBIITON BA3KOCTH IO TEPEMEHHBIM HAIIOPOM.
OmnopoxxHeHNe 0aKOB, HAXOSAIINXCS B TIEPEHOCHOM JIBHKEHUU.

KonebarensHoe JABHXKCHHC )KHI[KOCTCfI. Pacuer THAPOCHUCTEM ITPHU MCIJICHHO
N3MCHAIOMIEMCA TCUCHHUHN KUJIKOCTH

I/I3yqu1/Ie XapakTepa USMCHCHUS JaBJICHUSA B TIHCBMOTHAPABINYCCKOM
AKKyMYJISITOPE ITPU TUAPABIMYECKOM yape: 3aKpbITUE KJIallaHa Ha BBIXOZE
TpyOOIpoBOAA.

bananc sHeprum y MeUIeHHO U3MEHSIOIIEroCs MOTOKA KUAKOCTU. Pa3ron
(TopMOKEHHUE) TAMUHAPHOTO U TYpOYJIEHTHOTO MOTOKOB.

XapakTeprUCTUKU MOTOKA B )KUBOM ceueHUH. OCHOBHBIE ypaBHEHUS
CTallMOHAPHOTO TEUECHHUSI KUJIKOCTH.

3yueHne xapakTepa U3MEHEHHs JaBJICHHs B HAIIOPHOM TpyOOmpoBoie pu
rUIpaBINYECKOM yaape (3aKpbITHe KJlanaHa Ha BBIXO/E TPyOOIIpoBoaa).

Ornpenenenue yrapHoro JaBieHUsI.

5.3. JIaboparopHbie padoThI

Ne
3aHATHSA

Ne
paszzena

HanmeHnoBaHue nin KpaTkoe cofepkaHue J1abopaTopHOH paboThI

Koi-
BO
4acoB

3ydeHune CBOMCTB KUIKOCTH. DKCIIEPUMEHTAIIBHOE ONPEIEICHNUE MIOTHOCTH,
BS3KOCTH, KO (PHUIIMEHTOB MOBEPXHOCTHOTO HATSHKEHUS M TEMIIEpaTypHOTO
pacCIIUPEHUS KaneIbHBIX KUAKOCTEH. 3anuTa J1abopaTtopHOr paboThI

M3ydeHue ycTpoiicTBa U MPUHLIKIIA AEUCTBUS KUAKOCTHBIX IPUOOPOB JIIst
n3MepeHus nasienus. [IprobpeTeHrne HaBbIKOB OIPEIeIIEHUS MTOJI0KHUTEIBHOTO U
OTPHUIIATETHFHOTO U30BITOYHOTO IABJICHUSI C TIOMOIIBIO TThe30MeTpoB U “U”-
00pa3HbIX MAHOBAaKYyMMETPOB. 3aIINTa JIAOOPATOPHOI paboThI

Onpez[eneHI/Ie THAPOCTATUYCCKOI'O NABJICHUA B 33.,[[8.HHOI71 TOYKEC HOKOHH_IGI\/’ICH
PKUJIKOCTH Ha MPUMCEPEC MCIIOJIB30BAHNA OCHOBHOT'O YPABHCHUA THAPOCTATUKH.




3amura g1aboparopHoi paboThI

OcHOBHBIE TTapaMeTPhl U XapAKTEPUCTUKU TTOTOKA B )KUBOM CEUCHHH.
O3HaKOMJICHHE C TEXHUKOU U MCTOAOM U3MECPEHUA CKOPOCTHU, CTATUICCKOTO U
MOJTHOTO JIABJICHHUS JO3BYKOBOTO TIOTOKA ra3a Tpyokamu [Iuto u mpe3omeTpamu.
[IproGpeTeHne HaBBIKOB OINBITHO-PACYETHOTO ONPEEICHHUS OCHOBHBIX
XapaKTePUCTHUK MMOTOKA B )KUBOM CEUCHUU (pacxo/ia, KOJIUYECTBA JIBIKEHUS,
HaIopa U MOITHOCTH). 3aIuTa JIabopaTopHOH pabOThI

bananc sHeprum y craiiuoHapHOTo 1MoToka. OMBITHEIM MYyTEM CTPOSITCS
[bE30METPUUYECKUE U HATIOPHBIE JTMHUU JUIsl TOTOKA KUJIKOCTH B TpyOKax
[MOCTOSIHHOTO ¥ TIEPEMEHHOT0 CEYEeHHS U Ha UX OCHOBE IPOCIIEKUBAIOTCS
3aKOHOMEPHOCTH OTHOMEPHBIX TEUEHUH KarneabHOH kuakocTu. [IpuobpereHue
HABBIKOB ONBITHOTO ONPE/EIEHNUs MOJTHOI0 HAllopa U €ro COCTaBIISIONINX. 3aluTa
mabopaTtopHOii paboThI

VccrienoBaHre MECTHBIX THIPABIMUYECKUX CONPOTUBIEHUH (DaCOHHBIX Y4acTKOB
(MepHO# muadparMel, perylIupyeMoi 3aIBIXKKH, TpOoHHUKA). O3HAKOMIIEHHE C
METOIMKON 3KCIIEPUMEHTAIBHOTO OlpeesieH s K03 GUIMEeHTOB MECTHBIX
conpotuiaeHu. OnpeaeneHre NoTepb Haropa B MECTHBIX THIPABINYECKUX
COIIPOTHUBIICHUAX. 3aluTa Ja00paTopHOi paboThI

VccnenoBanye ruipaBIMYeCKUX CONPOTUBIICHUM 110 ITIMHE HA IIPSIMOM y4YacTKe
TpyOOIIPOBOIOB PA3IUUHOrO JuaMeTpa. O3HaKOMIIEHHE ¢ METOAUKON
HKCTIIEPUMEHTAIBHOTO ONpeieleHUs] KOAQGHUIIMEHTOB T'HPABIMUYECKOTO TPEHHUS.
ViccrnenoBanue BiIusHUS uncia PeifHonbaca Ha 3Tu kodgduuueHTsl. OnpeneneHue
I'MJIPAaBIMUYECKUX NTOTEPh HANOPa MO JJIMHE. 3a1uTa 1a00paTopHON paboTh

M3yueHue CTpyKTyphl MOTOKOB KUAKOCTH. BusyanbHoe HaOmoneHne o0TeKaHus
YKUJIKOCTBIO TUTACTHUHBI, PACTIONOKEHHON OPTOTOHAIIEHO BEKTOPY CKOPOCTH
HaOeraromiero noroka. [loctpoenne cemeicTBa TMHUI TOKA U UX aHAJIH3.
BusyanpHoe HAOMIONEHNE CTPYKTYPhI TAMHUHAPHOTO U TYpOYJIEHTHOTO TeUeHUN
YKUIKOCTH B KaHaje. 3amuTa 1abopaTtopHoi paboThl

TapupoBanue Apoccens sl U3MEpPEHus pacxoja 3amuTa 1a00paTopHOil paboThI

BrimpsimiieHue mosieii ckopocTeil Ta30BOro MoToka B TpyoOe 3amura 1abopatopHon
paboTHI

M3mepenue mosst CKOpOCTH Ta30BOTO MOTOKA 3aluTa 1abopaTropHoi paboTh

D] &N [

O |IN|] &N [

['unpaBardeckuii yaap B TpyooIrpoBoje 3amura 1adopaTopHOil paboThl

— 1o O

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimmonaenne CPC

Cnucoxk nureparypsl (¢ yKa3aHUEM
[Tonux CPC pasnenos, raB, cTpaHuil) / cceuika Ha  [CeMecTp

pecypc

Koi-
BO
acoB

[ToaroroBka K 1a00paTOPHBIM 3aHATHIM

[TYM/: [MeT. yK. asisi CTyA. 10 OCB. AMCII.,
1], c. 4-15, c. 20-24, c. 25-35, c. 49-52;
[TYM/: [MeT. yK. a5isi CTyA. 10 OCB. AMCII.,
3], c. 4-10.

21,5

IloaroToBka K 2K3 aMCHY

[TYMJI: [OcH. auT., 4], c. 4-15, c. 15-34; c.
34-57; ¢. 93-106; ITYM/I: [meT. yk. nns 3
CTyJ. 10 OCB. AMCIL., 3], ¢. 52-71; c. 28-51

60

HO}II‘OTOBKa K IPaKTHYCCKUM 3aHATHUAM

[TYMJ: [OcH. nuT., 4], c. 4-15; ITYM;:
[OcH. nur., 5], c. 8-28, c. 29-46; ITYMI:
[MeT. yK. IJist CTY/. MO OCB. JUCIL., 3], C. 28-
51.

40

[lonroroBka K 3adery

[TYMJI: [OcH. auT., 4], c. 4-15, c. 15-34; c.
34-57; ¢. 93-106; ITYMJI: [meT. yk. nmust

60




CTyA. 10 OCB. AMCIL., 3], ¢. 52-71; c. 28-51.

HOIIFOTOBKa K IPAaKTUICCKUM 3aHATHUAM

[TYMJI: [OcH. nut., 4], c. 4-15; ITYM;:
[OcH. mmuT., 5], c. 8-28, ¢. 29-46; ITIYM/I:
[MeT. yK. IJIs CTyA. MO OCB. AuCI., 3], . 28-
51.

40

[lonroToBka K 1a60pPaTOPHBIM 3aHATHIM

[TYM/I: [MeT. yK. aJis CTy/. 10 OCB. JAMCII.,
1], c. 4-15, c. 20-24, c. 25-35, c. 49-52;
[TYM/I: [MeT. yK. [Jis CTy/A. 10 OCB. JAMCII.,
3], c. 4-10.

23,75

[lonroroBka K 3K3aMeHy

[TYMJI: [OcH. auT., 4], c. 4-15, c. 15-34; c.
34-57; ¢. 93-106; ITYM/;: [meT. yk. nmst 2
CTyJ. IO OCB. Aucll., 3], c. 52-71; c. 28-51.

60

IloaroTroBka K J'Ia60paT0pHBIM 3aHATUAM

[TYMJI: [mMeT. yK. 1Sl CTy. IO OCB. JUCII.,
1], c. 4-15, c. 20-24, c. 25-35, ¢. 49-52;
[TYMJI: [mMeT. yK. 1Sl CTY. IO OCB. JUCII.,
3], c. 4-10.

21,5

HOIIFOTOBKa K IPAaKTUICCKUM 3aHATHUAM

[TYMJI: [OcH. nut., 4], c. 4-15; ITYM;:
[OcH. mmuT., 5], c. 8-28, ¢. 29-46; ITYM/I:
[MeT. yK. IJIs CTYA. MO OCB. AuCI., 3], . 28-
51.

40

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBAEMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOGHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokenrem o 6aNTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabusie meponpusitus (KM)

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Ne | Ce- Bun
KM|mectp| xoHTpOIIA

Makc.
Bec eIt [Topsimok HauuceHus: 6aIIOB

YVuu-
THIBA-

eTCs B
[TA

" Tect "BXOIHOI
Texymui

1 2 KOHTPOJTb
KOHTPOJIb on
3HAHUU

TectupoBaHue MPOBOIUTCS Ha
[IpakTuueckom 3ansatun Nel (B
nucbMeHHOU (hopme). KommuectBo
Borpocos 10.

Kpureprnu HaurcneHus 0ayioB:

5 0aJUIoOB - MOJTYYCHBI IPABHIIBHBIC
OTBETHI Ha HE MeHee 85% BOIPOCOB.

4 OaJa - TIOTy4eHbI IPABUIIBHBIC OTBETHI
Ha He MeHee 75% BOIpoCoB.

3 Gasuta - moTy4eHbI PaBUIIbHBIC OTBETHI
Ha He MeHee 60% BOIPOCOB.

2 OaJiia - MoJTyYeHbl TIPABUIIBHBIC OTBETHI
Ha He MeHee 40% BOmpoCoB.

1 Gamn - mosry4eHbl PaBUITBHBIC OTBETHI
Ha He MeHee 20% BOMIpPOCOB.

(0 6aJJIOB - MOJTyYESHBI MPABUIILHBIC
oTBeThl Ha MeHee 20% BOIPOCOB.

0,11 5

DK3aMCH|

Texymuii | [IpomexxyTounas
KOHTPOJIb KOHTPOJIbHAS

TectupoBanue (1o paszaenam 1-3)

021 5 npoBoauTcst Ha JIekiuu Nel0 (B

OK3aMCH




pabota

nucbMeHHoU Gopme). KomudectBo
Borpocos 10.

Kputepuu Hauucienus 6anos:

5 6anIoB - MOJTYYEHbI IPABUIbHBIE
OTBETHI Ha HE MeHee 85% BOIPOCOB.

4 Gana - MoMIy4eHbl IPaBUIbHbBIE OTBETHI
Ha He MeHee 75% BONpOCoB.

3 6anna - mosy4YeHsl MPaBUIIbHBIE OTBETHI
Ha He MeHee 60% BOMpOCOB.

2 GaJta - MoNTy4eHbl IPAaBUIIbHBIE OTBETHI
Ha He MeHee 40% BompocoB.

1 6ant - mosry4eHs! IPaBUIIbHBIE OTBETHI
Ha He MeHee 20% BONpoCoB.

(0 GaJsIoB - MOTYYEHBI TPaBUIIbHBIC
oTBETHI Ha MeHee 20% BOIPOCOB.

Texymni
KOHTPOJIb

Hrorosasa
KOHTPOJIbHAs
pabora

0,2

TectupoBanue (110 BceM paszzesiam)
npoBoauTcs Ha Jlekuuu Nel6 (B
nucbMeHHOU hopme). KonnyectBo
BONpocoB 20.

Kputepun HauucieHus 6aios:

5 6anoB - MOyYEeHbl MPaBUIIbHBIE
OTBETHI Ha HE MeHee 85% BOIPOCOB.

4 Gaa - TOy4eHbI IPAaBUIIHHBIE OTBETHI
Ha HEe MeHee 75% BONpOCOB.

3 Garta - mory4eHbl PaBUIIbHBIC OTBETHI
Ha He MeHee 60% BOMpPOCOB.

2 GaJta - MoTy4eHbl IPAaBUIIBHBIC OTBETHI
Ha He MeHee 40% BompocoB.

1 Gasn - mory4eHb! IPaBUIIBHBIE OTBETHI
Ha He MeHee 20% BOIpoCoB.

0 GasIoB - MOJTyYEHBI IPaBUIIbHbBIE
oTBETHI Ha MeHee 20% BOIpPOCOB.

OK3aMCH|

Texymni
KOHTPOJIb

OTt4ér 1Mo
MPaKTUYECKUM
3ausaTusaM Nel-4

0,1

[TpoBoautcs Ha [IpakTHyeckoM 3aHATUI
Ned (B mucpmeHHOM (hopme).

Kputepun Hauucnenus 6anos:

5 6amnnoB - OTYET cllaH B CPOK (10
ciieyromero 3austus). [Ipeacrasieno He
MeHee 85% marepuana npakTH4ecKoro
3aHSATHSL.

4 Ganna - oT4€T claH B CPOK (10
ciieyromiero 3austus). [Ipeacrasieno He
MeHee 75% marepuana npakTH4ecKoro
3aHSATHSL.

3 6amna - oTY€T caaH B CPOK (110
ciieyromero 3austus). [Ipeacrasieno He
MeHee 60% marepuaa IpakTHIECKOTO
3aHSATHSL.

2 G6ata - npencTaBieHo He MeHee 40%
MarepHasa MPaKTHYeCKOTro 3aHATHSI.

1 6ann - npencrasieHo He meHee 20%
MarepHasa MPaKTHYeCKOTro 3aHATHSI.

(0 GaJIIOB - OTUYET HE ClIaH.

OK3aMCH|

Texymmi

OT14éT 1o

0,1

HpOBO)II/ITCH Ha HpaKTI/I‘IeCKOM 3aHATHN

OK3aMCH




KOHTPOJIb

MPaKTUYECKUM
3aHATHIM No5-8

Ne7 (B mucrMeHHOU hopme).

Kpurepuu HauncneHus 6aios:

5 6aioB - OTYET cAaH B CPOK (10
cnenyroniero 3ansartus). [IpeacraBneHo He
MeHee 85% marepualia MpakTUYeCKOTo
SAHATHUA.

4 Oasa - oTYET cllaH B CPOK (10
cienyroniero 3anartus). [IpeacraBneHo He
MeHee 75% matepualia IpakTUYeCKOTro
SAHATHUA.

3 Gamta - oTuéT cjaH B CPOK (J10
crienyroniero 3anartus). [IpeacraBneHo He
MeHee 60% maTepuala mIpakTUYeCKOTro
SAHATHUA.

2 Oamna - npeactasiaeHo He MeHee 40%
MaTepuaia MPaKTUIECKOTO 3aHSATHSI.

1 6amn - mpeacrasineHo He menee 20%
MaTepuaia MPaKTUIECKOTO 3aHSATHSI.

(0 0aJUIOB - OTYET HE CIaH.

Texymni
KOHTPOJIb

OTtuét no
1a00paTOPHBIM
paboram Nel, 2

0,1

[IpoBonuTCSs Ha TaOOPATOPHOM 3aHITHH
Ne3 (B mucrMeHHOI opme).

Kpurepuu HauncneHus 6aios:

5 6aioB - OTYET CAaH B CPOK (10
ciemytouiero 3ausaTus). [Ipencrasneno He
MeHee 85% marepuana oTuera.

4 Gamna - oT4ET CIJaH B CPOK (10
ciemytomiero 3ausaTus). [IpencraBieHo He
MeHee 75% marepuaa oT4yeTa.

3 Gamta - oTuéT CcIaH B CPOK (J10
ciemytouiero 3ausaTus). [Ipencrasneno He
Menee 60% maTepuana oTuera.

2 Gana - npenctanieHo He MeHee 40%
MarepHasa oT4eTa.

1 6ann - npencrasieHo He meHee 20%
MarepHasa oT4eTa.

(0 GaJIIOB - OTUYET HE ClIaH.

OK3aMCH|

Texymuin
KOHTPOJIb

Otuér o
nabopaTopHOi
pabote Ne3, 4

0,1

[TpoBoauTCS Ha 1a0OPATOPHOM 3aHATHH
Ne5 (B mucbmeHHOM (hopme).

Kputepun Hauucienus 6ansos:

5 6amnnoB - OTYET cllaH B CPOK (10
ciemytomiero 3ausaTus). [IpencrasineHo He
MeHee 85% marepuana oTyeTa.

4 6aa - oTYET cllaH B CPOK (10
ciemytouiero 3auaTus). [IpencrasieHo He
MeHee 75% matepuaina oTuera.

3 6amna - oTY€T cAaH B CPOK (110
ciemytomiero 3ausaTus). [IpencrasineHo He
MmeHee 60% marepuana oTyera.

2 Oanna - npeactasieHo He Menee 40%
Marepuasa oTyeTa.

1 6amn - mpexacrasineHo He menee 20%
Marepuasa oTyeTa.

(0 OaJJIOB - OTUET HE CIOaH.

OK3aMCH




[Ipome-
KYTOYHAst
aTTecTanus

DOK3aMeH

Kputepun HauucieHus 6aios:

5 6ayuIoB - MpaBUJIBLHBIM OTBET Ha JBa
BOIIpOCA.

4 OaJiia - MpaBWJIbHBINA OTBET HA OJIMH
BOIIPOC, BO3MOKHBI JIBE€ OIIUOKH, JTHOO
HETOJHBIA OTBET Ha OIMH U3 BOIIPOCOB.

3 6ana - BO3MOXHBI 00Jiee IBYX OIINOOK
1100 HEeTOIHbBIE OTBETHI HA BCE BOMPOCHI.
2 Gana - OTCYTCTBYET OTBET Ha OJIMH
BOIIPOC, HA JIPYTroil BOIIPOC OTBET BEPHBIA.
1 Gam - OTCYTCTBYET OTBET Ha OJIUH
BOIIPOC, JJaH HETOJIHBINA OTBET HA JPYTOi
BOIIPOC.

0 GasIoB - OTCYTCTBYIOT OTBETHI.

OK3aMCH|

10

Texymnii
KOHTPOJIb

[IpomexyTouHas
KOHTPOJIbHAS
pabora

0,2

TecTupoBaHye MPOBOINUTCS B MMCbMEHHOMN
dopme. Konnaectro Bompocos 10.

Kputepun Hauucienus 6aios:

5 6anoB - MOy4YeHbl MPaBUIIbHbBIE
OTBETHI Ha HE MeHee 85% BONPOCOB.

4 Gaa - TIOy4eHbI IPAaBUIIHHBIE OTBETHI
Ha HEe MeHee 75% BOIpOCOB.

3 Gara - moTy4eHbl PaBUIIbHBIC OTBETHI
Ha He MeHee 60% BOMpPOCOB.

2 GaJta - oTyYeHbl PAaBUIIBHBIC OTBETHI
Ha He MeHee 40% BompocoB.

1 Gasn - mory4eHs! PaBUITBHBIE OTBETHI
Ha He MeHee 20% BOIpOCoB.

0 GasIoB - MOJTyYEHBI IPaBUIIbHbBIE
oTBETHI Ha MeHee 20% BOIpPOCOB.

3a4CT

11

Texymni
KOHTPOJIb

Hrorosas
KOHTPOJIbHASA
pabora

0,3

TecTupoBaHue MPOBOAUTCS B TUCBMEHHON
dbopme. KonmnuectBo Borpocos 20.

Kputepun Hauucienus 6anos:

5 6annoB - MOMy4YEHBI MPABUIIbHBIE
OTBETHI Ha HE MeHee 85% BOIPOCOB.

4 Oaruia - MOMy4YeHbl MPaBUIbHBIE OTBETHI
Ha He MeHee 75% BOmpocoB.

3 6anna - mony4eHbl MPaBUIbHBIE OTBETHI
Ha He MeHee 60% BOIpPOCOB.

2 Oaia - MOMy4YeHbI MPAaBUIbHBIE OTBETHI
Ha He MeHee 40% BompoCoB.

1 Gann - moy4eHbl MPaBUIbHBIE OTBETHI
Ha He MeHee 20% BOTpPOCOB.

(0 GanoB - MOMy4YeHBI PaBUIIbHBIE
oTBeTHI Ha MeHee 20% BOTPOCOB.

3a4CT

12

Texymni
KOHTPOJIb

OtuéTt 110
MPAKTUYECKUM
3agaTusIM Ne 9-12

0,1

[IpoBogutcs Ha [IpakTnyeckom 3aHATHH
Nel2 (B mucbMeHHOM popme).

Kpurepru HaurcieHus OaJlIoB:

5 6aoB - OTYET cllaH B CPOK (10
cieayroniero 3ausaTus). [IpencrarieHo He
MeHee 85% marepualna mpakTUYeCcKoro
3aHSATHSL.

4 Oamta - oT4€T CIaH B CPOK (10

caenytromero 3aHsaTus). [IpencraBieHo He

3a4CT




MeHee 75% marepuaia IpakTHUECKOTOo
3aHATHS.

3 Ganna - oTu€T cliaH B CpoK (10
ciieyromiero 3austus). [Ipeacrasieno He
MeHee 60% marepuasia IpakTHIECKOTO
3aHATHS.

2 Gata - npenctanieHo He MeHee 40%
Marepuasa MpakTHIECKOTo 3aHATHS.

1 6ann - mpencraieno He menee 20%
MaTrepuasa MpakTHIECKOTo 3aHATHS.

(0 GaJIJIOB - OTUET HE ClIaH.

13

Texymnmi
KOHTPOJIb

OT14éT 1o
MPaKTUYECKUM

3ausTUIM Nel 3-
16

[TpoBoautcs Ha [IpakTUdyeckoM 3aHATUN
Ne8 (B mucrmeHHOMU hopme).

Kputepuu HauucieHus 6anos:

5 6annoB - OTYET cllaH B CPOK (10
cienyroiiero 3anarus). [Ipeacrasneno He
MeHee 85% marepuasia IpakTHIECKOTO
BaHATHUS.

4 Gamna - oT4ET CIJaH B CPOK (10
cienyroiiero 3anarus). [Ipeacrasneno He
MeHee 75% marepuaia IpakTHIECKOTO
BaHATHUS.

3 6anna - oTu€T cliaH B CpoK (10
cienyroliero 3anarus). [Ipeacrasneno He
MeHee 60% marepuasa IpakTHUECKOTO
BaHATHUS.

2 Gauna - npenctaBieHo He MeHee 40%
MaTepuaia MPakTUYEeCKOTro 3aHATHUSI.

1 6ann - npencrasieHo He meHee 20%
MaTepuaia MPakTUYEeCKOTro 3aHATHUSI.

(0 GaJIIOB - OTUYET HE ClIaH.

3a4CT

14

Texymuin
KOHTPOJIb

Otuér o
1ab0paTOPHBIM
paboram Ne 5-6

0,15

[IpoBonuTCSs HA TaOOPATOPHOM 3aHATHH B
MMCbMEHHOU (hopme.

Kputepun Hauucnenus 6anos:

5 6amnnoB - OTYET cllaH B CPOK (10
ciemytomiero 3ausaTus). [IpencrasineHo He
MeHee 85% marepuana oTyeTa.

4 Gana - oTYET cllaH B CPOK (10
ciemytouiero 3ausaTus). [IpencraBneno He
MeHee 75% matepuaina oTuera.

3 6amna - oTY€T cAaH B CPOK (110
ciemytomiero 3ausaTus). [IpencrasineHo He
meHee 60% marepuana oTyera.

2 Oanna - npeactasieHo He Menee 40%
MaTepuaia oT4era.

1 6amn - mpexacrasineHo He menee 20%
MaTepuaia oT4era.

(0 OaJJIOB - OTUET HE CIaH.

3a4CT

15

Texymni
KOHTPOJIb

Otuér no
nabopaTtopHoi
pabote Ne7-8

0,15

[IpoBonuTCS Ha 1aOOPATOPHOM 3aHATHH B
MUCbMEHHOU (opMme.

Kpurtepun HaducIeHus OauIoB:
5 6aoB - OTYET cllaH B CPOK (10
cieyronero 3aHstus). [IpeacraBieHo He

3a4CT




MeHee 85% marepualna oTuera.

4 Oaya - oTYET cllaH B CPOK (10
cienyroiero 3anartus). [IpeacraBneHo He
MeHee 75% matepualia oT4eTa.

3 Gamna - oTu€T cliaH B CpoK (10
cienyroliero 3anarus). [IpeacrabieHo He
Menee 60% matepuana oTuera.

2 Oanna - npeacTaieHo He MeHee 40%
MaTepuaia oT4era.

1 6amn - mpexacrasineHo He Mmenee 20%
MaTepuaia oT4era.

(0 0aJUIOB - OTYET HE CIaH.

16

Texymnii
KOHTPOJIb

[IpomexyTouHas
KOHTPOJIbHAS
pabora

0,2

TecTupoBaHye MPOBOINUTCS B MMCbMEHHOMN
dopme. Konnyectro Bompocos 10.

Kputepuu Hauucienus 6aios:

5 6anoB - MOy4YeHbl MPaBUIIbHbBIE
OTBETHI Ha HE MeHee 85% BOIPOCOB.

4 GaJa - TIOy4eHBI IPAaBUIIHHBIE OTBETHI
Ha HEe MeHee 75% BONpOCOB.

3 Gara - moTy4eHbl PaBUIIbHBIC OTBETHI
Ha He MeHee 60% BOIpOCOB.

2 GaJta - MoTyYeHbl PAaBUIIBHBIC OTBETHI
Ha He MeHee 40% BompocoB.

1 Gasn - mory4eHs! PaBUITBHBIE OTBETHI
Ha He MeHee 20% BOIpOCoB.

0 GasIoB - MOJTyYEHBI IPaBUIIbHbBIE
oTBeTHI Ha MeHee 20% BOIpPOCOB.

OK3aMCH

17

Texymni
KOHTPOJIb

Hrtorosas
KOHTpPOJIbHAs
paborta

0,3

TecTupoBaHue MPOBOINUTCS B MMCbMEHHOMN
dopme. KonnuectBo Bompocos 20.

Kpurepun HaunciaeHus 6aioB:

5 6ansoB - MOJy4YEeHbl IPaBUIIbHbBIE
OTBETHI Ha HE MeHee 85% BONPOCOB.

4 Oasuta - MOTy4YeHbl IPaBUIIbHbIE OTBETHI
Ha HE MeHee 75% BONpOCOB.

3 Ganna - Mosy4eHbl PaBUIIbHBIE OTBETHI
Ha HEe MeHee 60% BOIpPOCOB.

2 Gajia - MoJIy4eHbI IPAaBUIIbHBIE OTBETHI
Ha He MeHee 40% BompocoB.

1 Gan - moryYeHs! IPaBUIIBHBIE OTBETHI
Ha He MeHee 20% BOIpoCoB.

0 GasIoB - MOJTyYEHBI TPaBUIIbHbBIE
oTBETHI Ha MeHee 20% BOIPOCOB.

OK3aMCH|

18

Texymni
KOHTPOJIb

OTuéT no
MPaKTUYECKUM
3aHsATHsIM Nel7-
19

[TpoBomutcs Ha [IpakTHYECKOM 3aHITHH B
MUCHEMEHHOU (hopM).

Kputepun HauucieHus 6anos:

5 6amioB - OTYET cAaH B CPOK (10
cienyroniero 3anatus). [IpeacrabneHo He
MeHee 85% maTepualia mpakTUYeCKOTro
3aHSATHS.

4 Oasa - oTYET ClIaH B CPOK (10
cienyroniero 3anatus). [IpeacrabneHo He

MeHee 75% maTepualia IpakTUYECKOTo

OK3aMCH|




SAHATHUA.

3 Gama - oTuéT cjaH B CPOK (10
cienyroiero 3anartus). [IpeacraBneHo He
MeHee 60% maTepuala mMpakTUYeCKOTro
SAHATHUA.

2 Oamna - npeactaieHo He MeHee 40%
MaTepuaia MPaKTUIECKOTO 3aHSATHSI.

1 6amn - mpeacrasineHo He menee 20%
MaTepuaia MPaKTUIECKOTO 3aHSATHSI.

(0 0aJUIOB - OTYET HE CIaH.

19

Texymui
KOHTPOJIb

OT14ér 1Mo
MPaKTUYECKUM

3aHaTHIM Ne20-
24

0,1

[IpoBoauTcs Ha [IpakTHyecKoM 3aHITHU B
MUChMEHHOU (hopMme.

Kputepuu HauucneHus 6aios:

5 6aioB - OTYET CAaH B CPOK (710
cienyromiero 3anatus). [IpeacraBneHo He
MeHee 85% maTepualna mpakTHIeCKOTo
3aHATHUS.

4 6asna - oT4ET cllaH B CPOK (10
cienyroiero 3anartus). [IpeacrasneHo He
MeHee 75% matepuana mpakTHIeCcKOTo
3aHATHUS.

3 Gamta - oTuéT CcIaH B CPOK (J10
cienyroiero 3anartus). [IpeacrasneHo He
Menee 60% maTepuana mpakTUIeCKOTo
3aHATHUS.

2 Oanna - npeactasieHo He MeHee 40%
MaTepuaia MPaKTUIECKOTO 3aHSATHSI.

1 6amn - mpexacrasineHo He menee 20%
MaTepuaia MPaKTUIECKOTO 3aHSATHSI.

(0 OaJIOB - OTUYET HE COaH.

DK3aMCH

20

Texymni
KOHTPOJIb

OTtuéT mo
1a00paToOpHBIM
paboram Ne9-10

0,15

[IpoBonuTCSs HA TaOOPATOPHOM 3aHATHH B
MMCbMEHHOU (hopme.

Kputepun Hauucnenus 6anos:

5 6amnnoB - OTYET cllaH B CPOK (10
ciemytomiero 3ausaTus). [IpencrasineHo He
MeHee 85% marepuana oTyeTa.

4 Gana - oTYET cllaH B CPOK (10
ciemytouiero 3ausaTus). [IpencraBneno He
MeHee 75% matepuaina oTuera.

3 6amna - oTY€T cAaH B CPOK (110
ciemytomiero 3ausaTus). [IpencrasineHo He
meHee 60% marepuana oTyera.

2 Oanna - npeactasieHo He Menee 40%
MaTepuaia oT4era.

1 6amn - mpexacrasineHo He menee 20%
MaTepuaia oT4era.

(0 OaJJIOB - OTUET HE CIaH.

OK3aMCH|

21

Texymni
KOHTPOJIb

Otuér no
1a00paTOpHBIM
paboram Nell-12

0,15

[IpoBomUTCS Ha JTaOOPATOPHOM 3aHATHHB
MUChMEHHOU (hopMme.

Kputepun HauucieHus 6anos:
5 6ayuIoB - OTYET CAaH B CPOK (10

OK3aMCH|




MeHee 85% marepuala oT4eTa.
4 Oamta - oT4ET CJaH B CPOK (10

MeHee 75% marepualna oTuera.
3 Gata - oTuéT cjaH B CPOK (10

MeHee 60% maTepuala oTyera.
MaTepuaia oT4era.

Marepuasa oT4eTa.
(0 0aJUIOB - OTYET HE CIIAH.

cienyroiero 3anarus). [Ipeacrasineno He

ciemytomero 3aHsaTus). [IpencraBieno He

cienyromero 3aHstus). [IpeacrasieHo He
2 Gata - npencranieHo He MeHee 40%

1 6ann - mpencraieno He menee 20%

Kpurepuu HauncneHus 6aios:

2 Oaiuia - BEpHBI OTBET Ha 00a Bompoca

IIpome- ounera.
22| 1 JKyTOUHAsI 3a4eT - 2 |1 6am - OTCYTCTBYET OTBET Ha OIUH 3a4eT
arTecTanus BOIIPOC, /1aH BEPHBINA OTBET HA JAPYToi
BOTPOC.
(0 GaJIIOB - OTCYTCTBYIOT BEPHBIE OTBETHI.
Kputepuu Hauucnenus 6anios:
5 6asuIoB - MpaBUJIBHBIN OTBET HA JBa
BOTIpOCaA.
4 OaJina - MpaBWIbHBINA OTBET HA O/IMH
BOIIPOC, BO3MOKHBI IBE€ OILIMOKH, JTHOO
HEIOJHBIA OTBET Ha OAMH U3 BOIIPOCOB.
IIpome-
3| 3 JKyTOUHAS SK3AMEH i 5 3 Ganna - BO3BMOXKHBI 0oJiee IByX OINOO0K S K3AMEH
arTecTams 1100 HETOJHbIE OTBETHI HA BCE BONPOCHI.
2 GaJia - OTCYTCTBYET OTBET Ha OJMH
BOIIPOC, HAa IPYrOi BOIIPOC OTBET BEPHBIM.
1 Gamn - OTCYTCTBYET OTBET Ha OJIUH
BOIIPOC, JIaH HEIOJIHBIN OTBET HA JIPYTOU
BOIIPOC.
0 GasIoB - OTCYTCTBYIOT OTBETHI.
6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS
Bu
npOMemyimﬁoﬁ [Ipouenypa npoBeneHus Kpurepun
OLIEHUBaHUS
aTTecTaluu
OreHKa 3a 5K3aMEH PacCUUTHIBAETCS 110 PEHTHHTY 00y4YaroLerocs
M0 AUCUHUIUIMHE RT Ha OCHOBE pENTHHIA MO TEKYIEMY KOHTPOJIIO
Rrek ¢popmyne: Ri=Rrek, rae Rrexk=0,2 KM16+0,3 KM17+ 0,1
KM18+0,1 KM19 +0,15 KM20+0,15 KM21 paccuntbiBaeTcs Ha
OCHOBe 0aiioB, HaOpaHHBIX O0y4JalOLIMMCA IO pe3yasrataM  |B cooTBeTcTBUM
9K3aMEH TEKYIIIETO KOHTPOJIS C y4eToM BecoBoro kodddunuenta. CtyaeHt |c mm. 2.5, 2.6
BIIpaBe YJIYYIIUTh CBOW Pe3yNbTaT MpH ciadu mpomMexxyTodHor  |[TonoskeHust
arrecranuu. [llkana nepeBoga pedTUHra B OLEHKY: «OTIHMYHOY -
Rx = 85...100%; «Xopomo» - Rk = 75...84%; «
VYnosnetBopurensHo» - Rk = 60...74%; « HeynoBneTBOpUTEIBHOY»
- Rk =0...59%.
OreHka 3a 3aueT pacCYUTHIBAECTCS MO PEUTHHTY 00yJaroIerocs mno
. B cooTrBeTcTBHM
S JUCHUIUIMHE R Ha OCHOBE pelTHHIra MO TEKYIIEMY KOHTPOIIO cmm 2.5.2.6
Rrex popmyne: Rni=Rrek, rae Rrexk=0,2 KM10+0,3 KM11+ 0,1 HOJ‘IO}KCI;I/IH
KM12+0,1 KM13 40,15 KM14+0,15 KM15 paccunTbeiBaeTcsl Ha




OCHOBE 0aJTOB, HAOPAHHBIX 00YYAIOIITIMCS 110 pe3yJibTaTam
TEKYIIEro KOHTPOJISI C YIETOM BecoBoro koddunuenta. CTyIeHT
BIIPABE YJIY4YIIUTh CBOM PE3ybTaT IIPU CAAYU IIPOMEKYTOUHOU
arrecranuu. lllkana nepeBoja pedTHHra B OLIEHKY: «3a4TeHO» - RK
=60...100%; «He3auteno» - Rk = 0...59%.

OK3aMCH

OreHka 3a 9K3aMeH PaCCYUTHIBAETCS 10 PEUTHUHTY 00y4aroerocs
M0 JUCUHUIUIMHE RT Ha OCHOBE PENTHHIA MO TEKYIEMY KOHTPOJIIO
Rrex popmyne: Rni=Rrek, rne Rrexk=0,1 KM1+0,2 KM2+ 0,2
KM3+0,1 KM4 +0,1 KM5+0,1 KM6+ 0,1 KM7+0,1 KM8

paccuuThIBaE€TCA HA OCHOBE 0OANIJIOB, HAOPAaHHBIX O0yYaroIIMMCs 110 [B cooTBeTCTBUU
pe3yabpTaTaM TeKYIIEro KOHTPOJIA C Y4ETOM BECOBOTO c . 2.5, 2.6
ko3 dunuenta. CTyIeHT BIIpaBe YIydlIUTh CBOM pe3ynbTar mpu  |[lomoxeHust

cnauu mpoMexyTouHou arrecranui. [llkana nepeBona peltuHra B
oneHKy: «OmmuHo» - Rk = 85...100%; «Xopomo» - Rk =
75...84%; « YnoBnerBoputenbHO» - Rk = 60...74%:; «
HeynosnersopurensHo» - Rk =0...59%.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KomrmereHmn

Ne KM

p
CIYMBTATEL 00y HeHus 1Bt [1213[1415]16[17

21

22

23

YK-1

3HAET: MPUHIIMIIBI, CITOCOOBI 1
METOIbI PEIICHUS HAyYHO- A,
TEXHUYECKUX 3a7a4y B 001acTh
MPUKIIATHON MEXaHUKH

YK-1

YMeeT: IpUHUMATh PEIICHUS B
Hay4YHO-HCCIIEI0BATEIbCKOM paboTe

YK-1

lMeeT NpakTUYECKUI OIIBIT:
HaBBIKAMH pa3padOTOK (PU3HUKO-
MEXaHHYECKUX, MAaTEMaTHIECKUX U
KOMITBIOTEPHBIX MOJIETIEH, A B P
00J1aJar0INX BEICOKOH CTENEHBIO
a/IEKBaTHOCTH peajibHBIM MPOLIECcCaM,
MaIliHAM U KOHCTPYKITHSIM

TumnoBbie KOHTPOJIBHBIC 3a1JaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHMIIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:

I'uprunos, A. JI. MexaHuKa )XUAKOCTH U Ta3a (ruapasinka) TekcT
y4eOHUK /17151 By30B 110 HarpaBieHusM "TexH. nayku", "Texauka u Texnonorus" A.
. Tuprunos ; Cankr-IleTepOypr. roc. MOMUTEXH. YH-T. - 3-€ U3/., UCIIP. U JOTI. -
CII6.: U3narenbctBo [lonutexnuueckoro ynusepcurera, 2007. - 544 c. u.

3a1la4HyK 10 TUAPABIIMKE, TUAPOMAIIMHAM U THAPONpUBOaY Tekct

yue0. mocoOue Juisl MaIIMHOCTPOMUT. criennaibHocTel By30B b. b. Hekpacos u ap.;
nox pen. b. b. Hekpacosa. - MuHck: Beiciias mkoina A
COopHUK 3a/1a4 M0 MAIIMHOCTPOUTEIIBHOM TUjipaBiuke Yued. mocooue
115 By30B 1. A. byraes, 3. A. Kanmeikosa, JI. I. [Togsuas u ap.; [lox pen. U. U.
Kyxonesckoro, JI. I'. [TonBuaza. - 5-e uza., crep. - M.: M3parensctso MI'TY, 2002. -

447 c. ui.




4. Tuapapnuka, TMAPOMAIIIMHBI M TUIAPONPUBOABI Yuel. niis BTy30B T. M.
bamra, C. C. Pynues, b. b. Hekpacos u nip. - 2-e uzn., nepepad. - M.
Mamnoctpoenune, 1982. - 423 c. uin.

5. Hekpacos, b. b. 3agaunuk no rujpaBiuke, rTuipoMallinHaM U
TUAPONPHUBOY Yuel. mocodue i MalmmHOCTPOuT. criell. By3oB [loxg pen. b. b.
Hexkpacoga. - M.: Beiciias mikona, 1989. - 192 c. ui.

0) OononHumenvbHas Iumepamypa:

1. Baxkuna, B. B. MammnocTpoutenbHas ruapasnuka: [Ipumepst
pacdeToB YueO. nmocobue Jjis TeXH. crell. By30B. - Kues: Buma mkona, 1987. - 206
C. UL

2. Ewmues, b. T. Texunueckast rupoMexanrka Y4ue0. Jjisl By30B 10 CIIEll.
"I'uppapi. MamuHbl U cpeacTBa aBToMatuku' b. T. Emies. - 2-e u3j., nepepad. u
no1. - M.: MammuHoctpoenue, 1987. - 440 c. un.

3. Temnos, B. K. CoopHuK 3a/1a4 10 TEXHUUECKON THAPOAIPOMEXAHUKE
Texcr B. K. Temuos ; Yens6. roc. texH. yu-T, Kad. ['unpasnuka u
ruaponHeBMocucTeMsl ; FOYpI'Y. - 4-e uzn., nom. u nepepad. - UenssOuHCK:
HznarensctBo UI'TY, 1997. - 80 c. .

4. @abep, T. E. 'mapoasponunamuka T. E. ®abep; Ilep. ¢ anrn. B. B.
Komsansr; Ilon pen. A. A. IlaBensesa. - M.: IToctmapker, 2001. - 559 c. ui.

8) omeyecmeenHbvle U 3apyOedicHble HCYPHAILL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1. T'unpapnuka u mHeBMaruka / OO0 «U3narenbctBO ['ully. — UHbopM. —
TexH. xkypHai. — CII6, 2005.
2.  HWz3Bectuss PAH. MexaHuka ®UJIKOCTH U ra3a, Hayd. xKypH. PAH, Ota-
HUE YHEPTeTUKU, MAITMHOCTPOCHHUS, MEXAaHUKHU U TIPOLIECCOB YIIPABICHHUS,
VYupexxnenue PAH Un-T npo6nem mexannku PAH um. A.YO. Munnackoro. — M.,
Hayxka, 19662012, Ne 1-6

2) MemoouuecKkue ykazanus 0as CImyO0eHmos no 0C80EHUI0 OUCYUNTUHDL:

1.  Bposuenko I1.H., [Tpoxacbko JI.C. PykoBoncTBO K J1abOpaTOpHBIM
paboram Ha koM-1iekce “Kanenpka”. — Yensounck: U3n-so FOYpI'Y. —42 c.

2. Cnupuponos, E.K. CTpyKTypHO-TOrHYECKHE CXEMBI U pabodast
nporpamma Kypca «MexaHuKa KUIKOCTH U raza»: yued.-metoa. komruieke / E.K.
Cnupunonos, E.A. I'pumnna — Yensounck: M3znarenscteo OYpI'Y. —2007. — 22 c.

3. BBgeneHue B IMHAMUKY KHUJIKOCTH: y4eOHOE MOCOOUE MO BBIMOIHEHUIO
na6oparopubix padot / E.K. Cnupunonos, A.P. Mcmarunos, J[.®. Xabaposa. —
Yensbunck: Uznarensckuit ientp FOYpI'Y, 2018. — 65 c.daiin

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma:
1.  Bbposuenko I1.H., [Ipoxacsko JI.C. PykoBoACTBO K J1aOOpaTOpHBIM

paboram Ha koM-1iekce “Kamenbka”. — Yensounck: U3n-so FOYpI'Y. — 42 c.

3ﬂeKTp0HHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

HanmeHnoBanue
Bu ecypca B
Ne A peeyp . bubnuorpaguueckoe onrcanme
JUTEpaTypbl JNEKTPOHHON
dhopme




Kpectun, E.A. 3agaunuk 1o rujipaBiyke ¢ IpuMepaMu
DJEKTPOHHO- .
OCHOBHAS S pacueToB. [OnexkrponHsbIi pecype] / E.A. Kpectun, NL.E.
1 TenaTVha cHcTeMa Kpectun. — Dnekrpon. gan. — CII6. : Jlans, 2014. — 320 c.
patyp — Pexxum noctyna: http://e.lanbook.com/book/50160 — 3arm.
n3narenbcTBa Jlanb
C DKpaHa.
3amanees, 3.X. OCHOBBI THPABINKU U TEIUIOTEXHUKHU.
DIEKTPOHHO- . )
NomonHuTeNbHas |GubMHOTE HAs [DnexTponHsIil pecypc] : yueb. mocodue / 3.X. 3amainees,
2 B.H. ITocoxun, B.M. Uedanos. — Dnekrpon. gan. — CII6. :
nmuTepaTypa cucTema
snarenscersa Jams Jlaub, 2014. — 352 c. — Pexkum goctyna:
A http://e.lanbook.com/book/39146 — 3ari. ¢ sxpaHa.

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOIO 00ECTIEUEHHUS:

1. Microsoft-Office(6eccpouno)

2. PTC-MathCAD(6eccpouHo)
3. ASCON-Komnac 3D(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne T CIUTITHHbI

No OcHoBHOE 000pyIOBaHKE, CTEHBI, MAKETHI, KOMITBIOTEpHASI TEXHUKA,
Bun 3anaTuii a I_l MPeyCTaHOBICHHOE IPOTPaMMHOE 00eCTIedeHIE, UCTIONb3yeMOe s
YA Pa3IMYHBIX BUIOB 3aHITUH
314 .
Jlexkuun 2) MynbTUMETUIHOE 000PYIOBAaHUE, TPOCKTOP
AKTUYECKHUE 3aHATHUSA OMILIEKT DJIEKTPOHHBIX I1akaToB "['a30Basg JUHAMHKA BO3IYIIHBIX
I1 314 |K "T
Y CEMHMHAPBI (2) |moroxoB"
109 . .
JlabopaTopHbie 3aHATHUS (31) [TopratuBHBIN yueOHO-Tab0opaTOpHbIi KoMILIeKe «Kamnenbkay
CamocrostenpHast (310
[lepcoHAIBHBIE KOMITBIOTEPBI
pabora ctynenra  [(2)
Ta60DATODHbLE SAHSTIS 109 |Crenp y4ueOHslii "JluHaMU4YeCKEe HACOCHI U OCHOBBI MEXaHUKHU
patop (3r) pxumkoctu"
Texunn 314 [KoMIIEKT AJIEKTPOHHBIX IJ1akaToB "['a30Bast TUHAMUKA BO3AYITHBIX
(2) [moTokoB"




