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O0J1acTh NpMEHeHHU

@®onp oueHouyHsix cpeactB (POC) — sBusercs 00g3aTEIbHBIM MPHIOKEHHEM K paboueit
porpamMme JUCIUILIMHBI U 00eCIIeunBaeT MPOBEPKY OCBOEHUS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUS
(KkoMIeTEeHUMH M HMX WHJIUMKATOPOB) IOCPEICTBOM MEPONPUATUNA TEKYIIEM U INPOMEXYTOUHOMN
aTTecTalluy N0 JUCLUILIMHE.

Iesu u 3aga4u GoHIA OLEHOYHBIX CPEICTB

Hempto @oHAAa OLEHOYHBIX CPEACTB SBISACTCS YCTAaHOBJICHHE COOTBETCTBHUS yPOBHSA
MOJATOTOBKH OOy4aromuxcsi TpeOoBaHUsAM (enepaibHOrO0 TOCYIapCTBEHHOIO0 00pa30BaTeIbHOTO
CTaHJapTa.

I[JI?I JOCTHIXKCHUA MOCTaBJICHHOMN neiaun CDOHI[OM OLCHOYHBIX CPCACTB II0 AJUCHUIIIIMHC
pemaroTCs CIeIyIONUe 3a1a9u:

— KOHTpOJIb M YIpPAaBJIEHHE MPOIECCOM MPHUOOPETeHUs OOYJaIOUIUMUCS 3HAHWH, YMEHUH H
HAaBBIKOB, IMPEAYCMOTPCHHBLIX B paMKax I[aHHOﬁ JUCHUIIIINHEI,

— KOHTPOJIb U OLICHKA CTCIICHU OCBOCHUA KOMHGTGHHHﬁ, NpeaAyCMOTPCHHLIX B paMKax HaHHOﬁ
JUCILIUIIIINHBI,

— obecrie4yeHre COOTBETCTBUS pe3yabTaTOB OOyueHus 3ajgadyaM Oynyiued npogeccuoHaibHON
ACATCIIBHOCTH 4Y€pPE3 COBCPIICHCTBOBAHWEC TPAAUIMOHHBIX W BHCAPCHHUE HHHOBAIMOHHBIX METOJO0OB
00y4eHHs B 00pa30BaTEeIbHBIN MPOIIECC B PAMKaX TaHHOW JUCITUTIIIUHBI.



1. HNEPEYEHb IIVIAHUPYEMBbBIX PE3YJIIBTATOB OBYYEHUA 110
JAANCIUIIJIMHE, COOTHECEHHBIX C IINIAHUPYEMBIMH
PE3YJIbTATAMUM OCBOEHUSI OBPA3OBATEJBHOM ITPOT'PAMMBI

1.1 B pesynomame oceoenusa OII d6axanaspuama odyuarowuiica 00axcen 061a0emy C1e0yrujumu
pes3ynvmamamu 00y4eHus no OUCYUNIUHE:

KOI{ HaumeHoBaHue KO}I U HAMMEHOBAHUEC UHAUKATOPA NTOCTHKCHUA
KOMHeTeHIII/Iﬁ KOMIICTCHIIMU KOMIIETCHIIU U
I1K-3 Crioco0eH npoBOIUTh 3-I1K-3 3Harh: OCHOBHBIE (PU3HUECKHIE 3aKOHBI U

(u3nvecKne HKCIIEPUMEHTBI | METOIbI 00pa0OTKH JaHHBIX

110 33/IaHHOM METO/IUKE, V-1IK-3 YmMmerh: paboTath 10 3aaHHOMI

COCTaBIISATh ONHMCAHUS METO/IMKE, COCTABIISATH ONKUCAHUS IPOBOAUMBIX

MIPOBOJUMBIX MCCJIEIOBAHUI U OTYETHI, IOITOTABINBATh

HCCIEA0BaHUM, OTYETOB, MaTepuaibl g HayYHbIX MyOJIMKalui

AHAIN3Y PE3YJIbTAaTOB U B-TIK-3 Bnaners: HaBbIKaMH MPOBEICHUS

MOATOTOBKE HAyYHBIX ($u3NYECKUX FKCIIEPUMEHTOB T10 33JaHHOMN

nyOnuKanuit METO/IMKE, OCHOBaMHU KOMIIbIOTEPHBIX U
MH(OPMALMOHHBIX TEXHOJIOT U, HAyYHOU
TEPMHUHOJIOTHUEH

1.2. Dmanwt hopmuposanus komnemenuyuii 6 npoyecce oceéoenus OIl baxkanaspuama

KoMmoHeHThl KOMIETEHUUH, Kak MpaBWiIo, (QOPMUPYIOTCS TMPU HU3YYEHUU HECKOJBKUX
JUCUUILINH, a TaKK€ B HEMAJIOM CTENEHW B Ipolecce npoxoxzacHus npaktuk, HUP u Bo Bpems
caMOCTOSTENbHOU paboThl oOydaromierocs. Beimonnenne u 3ammura BKP sBisitorcs Bugom yueOHO#M
NesITeNIbHOCTH, KOTOPBIN 3aBepiIaeT npouecc GoOpMUPOBAHUS KOMIIETEHIIHI.

Oranbl OpMUPOBAHUSI KOMIIETEHLIUU B MTPOLIECCE OCBOSHUS TUCIUIIIUHBI:
- HAYaJIbHBIH 3Tall — Ha ATOM JTane (OPMUPYIOTCS 3HAHHEBBIE U HHCTPYMEHTAIbHBIE OCHOBBI
KOMITIETEHIIMH, OCBAaWBAIOTCSI OCHOBHBbIE KaTeropuu, (opmupyrorcs O6a3oBble ymeHus. CTyIneHT
BOCITPOM3BOIUT TEPMUHBI, (PaKThl, METO/IbI, TIOHATHS, IPUHIUIIBI U MPaBUia; pemaeT yuyeOHble 3a1aun
o oOpasiy;
- OCHOBHOIl dSTam — 3HAHUS, YMEHHUA, HaBBIKHM, oOecrneuuBarolue (GpopmMupoBaHHE KOMIETECHIIHU,
3HAQUUTEJIBHO BO3pPACTalOT, HO €Ule€ He JOCTUrarT HMTOrOBbIX 3HaueHW. Ha 3TOM 3rtame cryneHTt
OCBaWBaeT AaHAJUTHYECKHUE JCHCTBHUS C MPEeIMETHHIMU 3HAHUSMU MO JUCHMIUIMHE, CIIOCOOEeH
CaMOCTOSITENIBHO pelliaTh y4yeOHbIE 3a/laul, BHOCS KOPPEKTUBBI B aJTOPUTM JIEHCTBHI, OCYIECTBIISSA
KOPPEKIIHIO B X0/1€ pabOThI, IEPEHOCUT 3HAHUS U YMEHHS Ha HOBbIE YCIOBUS;
- 3aBepIIAIIIMIA >Tall — HA 3TOM 3Tale CTYAEHT JOCTUIaeT UTOTOBBIX NOKAa3aTesel MO 3asBICHHOMN
KOMIIETEHIINH, TO €CTh OCBAUBAET BECh HEOOXOAUMBII 00BbEM 3HAHUH, OBIA/IEBAE€T BCEMHU YMEHHUSIMH U
HaBbIKaMU B cdepe 3asBIeHHON kKomreTeHIMH. OH CHOCOOEH MCIONIb30BaTh 3THU 3HAHUS, YMEHUS,
HaBBIKH MPU PEIICHUH 3a]1a4 MOBBILIEHHOM CII0KHOCTHU U B HECTAHJAPTHBIX YCIOBUSX.

Ortanbl  POPMUPOBAHUS KOMIETEHIMHA B XOJI€ OCBOCHHUS AMCHUIUIMHBI OTPAXKaIOTCS B
TemaTHyeckoM Iutane (cm. PITT).

1.3. CBs13b Mexay popMupyeMbIMU KOMIIETEHIUSAMHE M (OPMaMHU KOHTPOJIS UX OCBOEHHUS

Ne Kountposmpyemblie pa3aenbl NuaukaTop 1ocTHKEHUS HaunmenoBanue
n/n (TeMbl) IMCUUTNIMHBI KOMIIeTeHIIUH OLICHOYHOI'0 CpeacTBa
TeKyLIenl 1
MPOMEKYTOYHOM
aTTecTAllH
Texymas arrecranus, 6 cemecTp
1. 1.1. Beengeune Akcuomaruka
MEXaHHUKH KUJKOCTHU U rasa. 3-I1K-3; V-IIK-3; B-I1IK3 na31

OcHOBHBIE KHHEMaTHYECCKUE




MOHATHUS ¥ 00pa3bl

1.2. 3ak0oH coXpaHEHHs MACCHI.
[Ipumepr! npocTermmx
TeueHui. [IpuHumn
OTBEpJICBAHUS JINHUI TOKA

1.3. 3akoH coxpaHeHHS
HMITYJIbCA U €T0 YaCTHbBIE
peuienus Ui HaeanbHON
xuakoctu. OnpenereHue cuil Ha
KOHCTPYKLMU B MOKOSIILIENCS
KUAKOCTU

1.4. ConpoTuBneHue gaBiacHUS
MpU BHEITHEM OOTEKaHUH, B
TOM YHCJIe PpemETKU npoduinei

3-TTK-3; V-TIK-3; B-TIK3

JIP 1-4

1.5. 3akoH coxpaHeHus U
MIPEBpAIEHUS SHEPTHUH
OnHOMepHBIN IOTOK
HEC)KUMAEMOH JKHUIKOCTH U Ta3a

1.6. T'mppaBinyeckue
COTIPOTHBIICHUS

3-TTK-3; V-TIK-3; B-TIK3

JIP 5-7

1.7. YpaBHEHHS ABIOKCHUS
BSI3KOM JKHJIKOCTH.
[TorpanuuHsbIi CION.
CBOOOTHBIN MOTPAaHUYHBIN CIOH

(ctpyn)

1.8. Teopust momoOust u

(br3UYeCKOe MOICTUPOBAHKE

3-TTK-3; V-TIK-3; B-TIK3

U3 1

IIpomMeskyTOUHas aTTecTaIHUsl, 6 cemecTp

| DK3amen |

3-TI1K-3; V-IIK-3; B-I1K3

\Bonpocm K 9K3aMEHY




2. Onucanne nNokasaresjeidl ¥ KpUTEPUeB OLCHUBAHNMS KOMIIETEHIMH HA PA3JIMYHBIX 3Tanax ux ¢popMupoBaHus, ONUCAHME IIKAJT OLleHUBAHUS
KoHeunbIMu pe3ynbpTaTaMi OCBOCHHS MPOTPAMMBI TUCIHIUIHHBI SBISIOTCS C(HOPMHPOBAHHBIE KOTHUTHUBHBIC JECKPHIITOPHI «3HATHY, «YMETHY,

«BIIAJIETHY», PACIIUCAHHBIE N0 OTACIbHBIM KOMIIETEHLUSM, KOTOpbIE IpHBeAeHbl B 1.1.1. @opmMupoBaHue 3THUX JECKPUIITOPOB MPOUCXOAUT B IpoOIEcCe

M3yUYEHHsI TUCIUILIMHBI 110 3TaraM B paMKax pa3jIMyHOro BUAA y4eOHBIX 3aHITHNA U CAMOCTOSITEIIHLHOM pabOTHI.
Boiaensitorcs Tpu ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIIETEHIIMN Ha Ka)KJIOM dTalle: OPOroBbIi, IPOJIBUHYTHIN U BBICOKUH.

YpoBHHU CoaepikaresibHOe OcHOBHBIEC IPU3HAKHU BbIJAEJICHUS YPOBHS BPC, ECTS/MIatnéannbuas
onucaHue ypoBHA % HIKAJIA /151 OHEeHKHU
OCBOEHMs | IK3aMeHa/3aveTa
Boicoxkuii TBopueckas 1eATeNbHOCTb | Bruouaem Hudxcecmosujuil ypogeHb.
Bce suovr komnemenyuti CryzneHT AeMOHCTpHUpYeET CBOOOHOE 00IaiaHue
cpopmuposarvl Ha 8bICOKOM KOMIIETSHITUSIMHE, CIIOCOOEH MPUMEHUTH UX B A
Ypo8He 8 COOMBEmMCmeul ¢ HECTaHJAPTHBIX CUTYAIHAX: TTOKa3bIBAET 90-100 Ottt/
yensamu u 3a0a4amu YMEHHUE CaMOCTOSITEITFHO IPUHIMATh PEIICHUE, 3auTeno
OUCYUNTIUHDBL pemiate npodieMy/3agady TEOPETUYECKOTO MK
NPUKIIAJHOTO XapaKTepa Ha OCHOBE MU3Y4YEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUI
IIpoaBuHYTHII [IpumeHnenne 3HaHWW W | Brarouaem Hudcecmosawjull ypogeHs.
Bce 6uovt komnemenyuii ymeHuil B Oojyiee mupokux | CTyAEHT MOXET J0Ka3aTh BIIaJIcHUE B/
cpopmuposansl Ha KOHTEKCTaX Y4eOHOM U | KOMIETEHUUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHpb XOpoIIo/
NPOOBUHYMOM YPOBHE 8 npogeccuoHaIbHON co0upaTh, CUCTEMaTU3UPOBATh, aHAJTM3UPOBATh 3a4TeHo
coomeemcmeuu ¢ yersamu u | JIeSTeIbHOCTH, HEXEIH IO | M IPAMOTHO MCHOJIb30BATh HHPOPMALIUIO U3
3a0auamu OUCYUNIUHbl oOpasiy, Oousblueid Josell | caMOCTOSITENbHO HallZICHHBIX TEOPETHUECKUX
CaMOCTOSTEIIBHOCTH U | HCTOYHHUKOB U WJUIIOCTPUPOBATh UIMU C/
UHHUIIMATUBBI TEOPETUYECKHE MOJIOKEHUS WIIK 000CHOBBIBATh 75-84 Xoporo/
NPaKTUKY IPUMEHEHHS. 3a4YTeHo
IToporoBwrii PenponykrtuBHas Crynent JEMOHCTPUPYET BJIaJiCHUE 65-74 D/Y noBaeTBopHTEIBHO/
Bce 6uovt komnemenyuii JeSITeIbHOCTD KOMIIETEHIIUSIMM B CTaHJAPTHBIX CHUTYaIUsX: 3a4yTeHo
cpopmuposanvl Ha NOPO20BOM u3jaraer B Impezenax 3ajgad Kypca TeOpEeTHYECKH
ypogHe U MPAKTHYECKU KOHTPOJIHUPYEMbII MaTepual. 60-64 E/Tlocpencraettio
/3auTeHo
Hwuke noporosoro OTcyrcTBHE MPU3HAKOB MOPOTOBOIO YPOBHS: KOMIIETEHIIMH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/

CTy,I[eHT HC B COCTOAHUU MMPOACMOHCTPUPOBATH O6HaI[aHI/Ie KOMIICTCHIIUAMUA B

CTAHJAAPTHBIX CUTYyallUAX.

3aureHo




OneHuBaHue pe3yabTaToB OOy4YEHUsI CTYACHTOB IO JAUCHHUILIMHE OCYIIECTBIISACTCS 1O PErJIAMEHTY
TEKYILEro KOHTPOJIS U IPOMEKYTOUHOM aTTECTALUH.

Kputepun oneHMBaHUS KOMIETEHLIUN HA KaX/I0M 3Talle U3y4eHUs JUCLMILIMHBI Ul KaXI0TO BUAA
OILIGHOYHOTO cpezcTBa U npuBoasaTes B 1. 4 @®OC. Utorosslii ypoBeHb CHPOPMHUPOBAHHOCTH KOMIETEHIIUU
IpU WU3YYEHUH AUCHUIUIUHBI ompenensercss no tabmuue. [Ipu 3TOM crenyer moHUMAarh, YTO TpaHUIA
MEXJly YPOBHSMH Ui KOHKPETHBIX pPE3yIbTaTOB OCBOCHHS 0O0pa3oBaTEIbHON MNPOTpaMMbI MOXKET
CMeIaThCs.

YpoBeHb chpopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouHas arrecTanus
KOMIIeTeHIIUH
BbICOKHI1 BbICOKHI
BBICOKUI NPOOBUHYMbLLL 8bICOKULL
BbICOKUU NPOOBUHYMbLLL
nopo2oebiil BbICOKUU
BbICOKUU nopo2oe8wiil
MIPOABUHYTHIN NMPOJABUHYTHIN NPOABMHYTHII
NPOOBUHYMbLLL nopo2oe8wiil
nopo2o6wlil NPOOBUHYMbLLL
IIOPOTOBBII TOPOTrOBbIH MOPOroOBbIi
HECKE IIOPOTOBOLO IOPOrOBbIN HHIKe IIOPOroBOro
HHKE TIOPOroBoOro -

3. MeToanyeckue MaTepuabl, ONpeAe/siole MPOUeIyPbl OIEHUBAHUS 3HAHMIl, YMEHMIi,
HABBIKOB M (MJIM) ONBITA AeSTEIbHOCTH, XapaKTEePHU3YIOIIHX 3TANbl (POPMHUPOBAHUS KOMIIETCHIM I

— MUWroroBas arrectanus 1O JUCUUIUIMHE SBJSIETCS WHTErpajbHBIM  TOKa3aTelleM KadecTBa
TEOPETUYECKUX U MPAKTUUECKUX 3HAHUM M HaBBIKOB 00YUYaAIOLIUXCS 10 TUCIUIINHE U CKJIaIbIBAETCS
U3 OLIEHOK, MMOJIyYEHHBIX B XOJ€ TEeKYIIEeH U MPOMEKYTOUHOM aTTecTaliH.

— Tekymas arrecranmusi B CeMeCTpe MPOBOIUTCS C IEIbIO 00ECTICUCHHs] CBOCBPEMEHHOW OOpaTHOM
CBSI3H, JUI KOPPEKIUH 00yueHUsl, aKTUBU3AIIMH CAMOCTOSTENIbHOM pabOoThl 00y4atonXCsl.

— IlpomexyTrouyHas arrectanusi IpeqHa3HauyeHa il OOBEKTHBHOTO MOJTBEPXKICHHS U OLICHWBAHUS
JOCTUTHYTBIX PE3YyJIbTaTOB 00yUEHUSs MOCIIE 3aBEPIICHUS U3YUEHUS TUCITUTUINHBI.

— Texymas arrectanus OCyIIECTBISETCS 1Ba pa3a B CEMECT:

o koHTposbHAs Touka Ne 1 (KT Ne 1) — BeIcTaBIIsSIETCS B 2JIEKTPOHHYIO BEIOMOCTD HE IMO3/IHEE &
Hezenu y4yeOHOro cemecTpa. Biitouaer B ce0si OLIEHKY MEpPONPUATUN TEKYHIEro KOHTPOJIS
ayTUTOPHOM M CaMOCTOATENbHOW paboThl OOydaromierocs Mo paszzaeinam/reMaMm yueOHOM
JTUCHUIUIMHEL ¢ 1 o 8 Hepemo yueOHOTO ceMecTpa.

o koHTposbHas Touka Ne 2 (KT Ne 2) — BricTaBnsieTcss B AJIEKTPOHHYIO BEJJOMOCTh HE TO3/HEE
16 Henenu yuebHOTO cemecTpa. BkitouaeT B ce0si OLIEHKY MEPOTIPUSTHI TEKYIEro KOHTPOIIS
ayIUTOPHOM M CaMOCTOSTEIbHOW paboThl oOydaromierocs mo paszzienam/reMaMm y4eOHOM
JTUCHUIUTUHEL ¢ 9 1o 16 Henento yueGHOro ceMecTpa.

— PesynbraTel Tekyilei ¥ MPOMEKYTOYHON aTTEeCTAIlMH MOABOISATCS IO IIKajie 0aIbHO-PEUTUHIOBOM

CHCTEMBI.
JTan peTHHIOBON cCHCTeMBI / Henens bau
OuenovHoe cpeacTBO Mummny™ Maxcmys™
Texkymas arrecTauust 1-16 36 - 60% ot 60
MaKCHMyMa
KonTpoubHas Touka Ne 1 7-8 18 (60% ot 30) 30
N3 1 6 9 15
JIP 1-4 7 9 15
KonrtposbHas Touka Ne 2 15-16 18 (60% ot 30) 30
JIP 5-7 14 9 15




a3 2 15 9 15
IIpoMeskyTOUHasl aTTECTALUS - 24 — (60% 40) 40
OK3aMeH -

Bonpoc 1 - 12 20
Bonpoc 2 - 12 20
HUTOI'O no aAucuuminHe 60 100

* - MuHUMaIbHOE KOJIMYECTBO OANIOB 32 OIIEHOYHOE CPEICTBO — 3TO KOJMYECTBO 0ayuioB, HaOpaHHOE
oOyJaromumcsi, Ipu KOTOPOM OLIEHOYHOE CPEJCTBO 3aCUMTHIBACTCS, B IPOTHBHOM CITy4ae 00yJarouIuiics
JOJI?KECH JIMKBUJUPOBATDH MOABUBIIYIOCA AKaJICMHUYCCKYIO 3a10JI)KEHHOCTH 110 TeKaneﬁ NN
MIPOMEXKYTOYHON arrecTanui. MHHHMAIbHOE KOJMYECTBO OA/UIOB 3a TEKYIIYIO aTTEeCTalldio, B T.d.
OT/IENIbHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, M IMPOMEXKYTOUHYIO aTTecTaluio coctaBisier 60% ot
COOTBCTCTBYHOIIMX MAKCUMAJIbHBIX OaJUIOB.

4. TunoBnle KOHTPOJIbHBIC 3alaHUA UJIH HHBIC MaTEpHaJIbI, H606XOIll/lele AJIsi OICHKH 3Hal-ll/li71,
yMeHHﬁ, HAaBbIKOB
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Kpurepuu u mkajaa oueHuBaHUSA

Ouenka Kputepuu oneHku

OtiinyHO CTyneHT H0KEeH:

36-40 - IPOJIEMOHCTPUPOBATH TITyOOKOE M IPOYHOE YCBOCHUE 3HAHUI
MIPOrPaMMHOTO MaTepuana;
- HCYEPIBIBAIOIIIE, TIOCIIEJOBATEIBHO, TPAMOTHO U JIOTHYECKU CTPOHHO
HU3JI0OKUTH TeOpeTI/I‘ICCKI/Iﬁ Marcpual;
- IPaBWIIBLHO (OPMYIIMPOBATH OIIPEICIICHHS,
- IPOJICMOHCTPUPOBATH YMEHHS CAMOCTOSITEIIHHON pabOTHI C
JUTEPATYPOU;
- YMETh C/IeNIaTh BBIBOJBI 110 U3JIaraeMOMY MaTepHay.

Xoporo CTyneHT H0KEeH:

30-35 - IIPOJIEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHUE TTPOTPAMMHOTO
MaTepHuana;
- IPOJIEMOHCTPUPOBATH 3HAHWE OCHOBHBIX TEOPETUUECKUX MTOHITU;
JOCTAaTOYHO TTOCIIEA0BATEIHFHO, TPAMOTHO M JIOTUYECKU CTPOIHO
W3JaraTh MaTepua;
- IPOJAEMOHCTPUPOBATE YMEHNE OPUEHTUPOBATHCSA B JIUTEPATYPE;
- YMETh CJIeNaTh JIOCTATOYHO 0OOCHOBAHHBIE BBIBOIBI TI0 U3JIaraeMOMY
MaTepHaiy.

Y 10BIETBOPUTEIBHO CTyneHT noKeH:

24-29 - IPOJIEMOHCTPHUPOBATH 00IIee 3HAHNE U3y4aeMOT0 MaTepuraa;
- II0Kas3aThb 0611[66 BJIAJICHHUEC HOHATHHHBIM arnmnaparoM AWCHHUILINHBI,
- YMETh CTPOHTH OTBET B COOTBETCTBHHU CO CTPYKTYPOH M3JIaraeMoro
BOIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO ITPOrpaMMoi yueOHYI0
JUTEpaTypy.

HeynosnerBoputenbHo | CTyAEHT AEMOHCTPUPYET:

23 1 MeHBbIIIE

- He3HaHKE 3HAUUTEIbHON YaCTU MIPOrpaMMHOTO MaTepuara;

- HE BJIaJICHHUE MOHITUMHBIM aIapaToM JUCLUIIINHBL

- CYILIECTBEHHbIE OMIMOKH MPH U3JI0KEHUH Y4eOHOr0 MaTepuara;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOit
U371araeMoro BOIPOCa;

- HEYMEHHeE JIeJIaTh BBIBOJBI 110 U3JIaraeMOMY MaTepHaiy.




MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUNCKOW ®EJIEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIEIO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN AAECPHBIU yHUBEpCUTET « MU DU »

OOHMHCKMU MHCTUTYT aTOMHOM IHEPIeTUKM! ~
dpwman derepasbHOrO rocyJapCTBEHHOTO aBTOHOMHOT'O 00pa3oBaTe/IbHOIO YUPEX/IeHIS BBICIIIEro 00pa3oBaHs
«Ha1monaJibHBIV MCCIIeq0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJEHMUE SITEPHOU ®U3UKHN Y TEXHOJIOI i

Hanpasnenue 14.03.01 «SInepHasi JHepreTuKa M TemJaopu3nka
MOJITOTOBKH

OopasoBarenbHas  «Nuclear Technologies»

nmporpamma

JucuumimHa Mexanuka kuakocTu u raza / Fluid Mechanics

BOITPOCHI K 9K3AMEHY

1. JlokazaTh cripaBeisIMBOCTh 3aKoHa [Tackans st IByX HECMEIIMBAIOIIUXCS HECKUMAEMBbIX )KUIKOCTEH.

2. OOBACHUTH 3HAYCHHE OCHOBHBIX MPEANOJIOKEHUN KUJKOCTH — CIJIONIHOCTH M JIETKOHW MOJIBIYKHOCTH.
[Monyunts auddepeHmaibsHOe ypaBHEHUE HEPA3PHIBHOCTH JIBUKEHUSI.

3. Halitu pacnpeneneHue CKOpOCTeH IO TMOBEPXHOCTU IWJIMHApAa TpU €ro 0Oe30TPhIBHOM
OC3IUPKYISIITAOHHOM O0TEKaHHH.

4. PaccMOTpeTh B3aUMOJICHCTBUE BUXPEN OJMHAKOBOM MHTEHCUBHOCTH.

5. HanoxeHneM KakuxX MPOCTEHIIMX TEUYCHHH MOJIYy4alOT OE3MMPKYISAIMOHHOE OOTEKaHWE KPYTJIOTO
nmwmHApa? Koraa npuMeHuM NpUHIUIT OTBEPICBaHUS TMHUM TOKa?

6. BBecTn nmonsTHE TPYOKH TOKA; €€ OCHOBHOE CBOMCTBO. JlaTh BhIpakeHHe Il 00bEMHOTO ¥ MacCOBOTO
pacxona.

7. TlpounterpupoBatb auddepeHInaIbHbIC YPaBHCHHS THAPOTA30CTATUKH W TOJYyYUTh OCHOBHOE
YpaBHEHUE TUIPOCTATUKH.

8. BBecTu nmoHsTHE TOKA; €€ KWHEMAaTUYECKHi cMbIC. HaiiTu JIMHUM TOKa 10 3alaHHOM (YHKIIUU TOKA.

9. BBecTH NOHATHE >KUBOTO CEUECHHS M THAPABIMYECKOro paaumyca. JlokazaTb OCHOBHOE CBOMCTBO
IUIABHOM3MEHSIOIIMXCS TBYKCHUH.

10. Haiitu cuity, 1eMCTBYIOIIYIO HA HAKJIOHHYIO TJIOCKYIO CTEHKY B MOKOSILIECUCS KUIKOCTH.

11. IomyuuTs pacmupeneiacHue CKOpPOCTH MPH JIAMHUHAPHOM JABHKEHHH B Kpyrion Tpyoe. Kak cBsizaHbI
MaKCHUMaJibHas U CPEIIHsIS CKOPOCTU?

12. PaccMoTperh pexxumbl TedeHusi B cormiax JlaBamsa. Kak BeiBecTu comsio JlaBans Ha pacyeTHBIN
CBEPX3BYKOBOU pexum?

13. Haiitu pacnpeneieHue JaBJIE€HHS BO BpALAIOIIMMCS BEPTUKAJIBHOM COCYAE, 3allOJHEHHOM
JKHJIKOCTBIO.

14. BBectu BuxpeBod nuHHM U TpyOku. [louemy BuxpeBble TpyOKM HE MOTYT 3aKaHUMBATHCSA B
JKUIKOCTH?

15. Kak cBs3aHbl MHTEHCUBHOCTh BUXPEBOUM TPyOKH C HMUPKYIsmuei ckopoctu? Haiitu pacmpenenenue
CKOPOCTEH BHE TJIOCKOTO BUXPSI.

16. Kak mo M3BECTHON XapaKTEpPUCTUYECKON (YHKIIMHM TEUEHHUS BBIICHUTH T€OMETPHUIO TE€UCHUS (JIMHUU
TOKa), pacXxo, HIUPKYISIUI0 CKOPOCTU?

17. Tlonmy4uTh CBSI3b MapaMeTPOB TOPMOXKEHHUS W KPUTHUECKUX IMapaMeTpoB MpU aauadaTHUYeCKOM
TCUCHUH CKHMAECMOM JKUIKOCTH.

18. Kak ompenenuTs cuily, IOEHCTBYIOUIYIO Ha MPOU3BOJBHYIO KPUBOJIMHEHHYIO IOBEPXHOCTH B
MMOKOSIICHCS KUIKOCTH?

19. TlotenmmanbHoe  (Oe3BUXpEBOE) TeueHHWE. BBecTm  TMOHATHE  TOTEHIMANa  CKOPOCTH,
XapaKTePUCTUUECKON (YHKIIMH TEUCHHS M COTPSHKEHHONW CKOPOCTH.
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20. Ilonmyuuth ypaBHEHHE Ta30CTaTUKU IS HU30TEPMUUYECKOro ciydas. bapomerpuueckoe
HUBEJIUPOBAHUE.

21. lonyunuts unterpan bepuymnu B cinydae agumabaTuyeckoro TeueHus raza. @opmyna Ui CKOPOCTH
Cen-Benana u Bannesns.

22. OOBSCHHUTH MOJIydEHHWE W 3alucaTh BHJ MHTErpaia bepHymIu A OTHOCHTENBHO JBWXCHHS B
TypOOoMammHax.

23. Metoasl omnucaHus ABMXKEHUA xkuakoctu JI.Oinepa m Jlarpanxka. 3anucarbh pa3jivyHbIE BU/IBI
BBIPAYKEHUH /17151 IOJIHOTO YCKOPEHUSI.

24. BBecTH NOHATHE OCHOBHBIX MapaMeTPOB IBYX(a3HBIX TCUCHHH.

25. Kak ompenenutb nmapaMeTphl ra3a B CEUEHUSAX KaHalla IPU U3BECTHOM IPOJOJbHOM HW3MEHEHHUU €ro
iomaan’?

26. Ilomyuuth BbIpa’K€HUE JUISl pacXoda IPHU UCTEUEHUU HECKUMAEMOMN JKMJIKOCTH U3 LIMHIPUYECKOTO
Hacajka. [louemy Hacaiok paboTaet kak Hacoc?

27. JlaTh ompeJienieHre U Ha3BaTh AJIEMEHTHI MIOCKOH peleTky npoduiel. Yka3aTb OCHOBHOE CBOHCTBO
pElIeTOK, MpUMEpPhl X NMPUMEHEHUs B TexHHKe. [loyuyuTh BbIpakeHUe A CUIIbI, JEUCTBYIOIIEH Ha
MpOo(UIIb B peLIeTKe.

28. Yka3zatb cBsi3b PyHKIMH aBlieHUs ¢ dHTanbnuen. Temnosas ¢popma unrerpaia bepuysim.

29. Ilonyunnock BeIpa)K€HHUE JUIsl IOTEPETh JABJICHUS HA TPEHMs MpPU JJAMUHAPHOM TEUEHUU B TpyOax.
[TonsiTre ko3¢ dunreHTa TpeHus.

30. TMomyuuTs MHTETpan bepHYIH IS TSHKETON HEC)KMMAaEMOW KUAKOCTH M IaTh €r0 TeOMETPHUYECKYIO
MHTEPIIPETALHIO.

31. Kak onpenenuTs MacCCOBBIN pacxo]l ra3a MpH UCTECUCHUH U3 KOH(Y30pHOTO coriia’?

32. BBectn mnoHATHE CKOPOCTH 3ByKa M uucna M. IlosydnTe CBsA3p mapamMeTpoB TOPMOXKEHHS U
CTaTHUCTUYECKHUX Yepe3 yucio M s annabdaTuyeckoro TeueHus rasa.

33. [lonyunTh MeXAy AABICHHEM U TUIOTHOCTBIO MIPHU MEPEXOJIE€ ra3a yepe3 NpsIMOl CKavyOK YIUIOTHEHUS
(n mokazarb rpadHUECKu).

34. PaccMoTpeTh BO3MOXKHBIE Cilydad O€30TPHIBHOTO OOTEKaHWs LWIWHIAPA B 3aBUCHMOCTH OT
HUPKYISIuu ckopocTy. [loueMy nosiBnsieTcs monepeyHasi cuiia Ipyu HUPKYISIIIOHHOM O0TeKaHUU?

35. [lony4nTh 3aKOHOMEPHOCTH PACTIPEICIICHNS JABJICHHUS BHE U BHYTPH IIJIOCKOTO BUXPAL.

36. Jlath mpeACTaBICHHE O pEUICHWW 3a7ad OOTEeKaHWs 1O METOaY KOH(OPMHBIX OTOOpaKEHUH.
OO0BscHUTH crtocoO mosrydeHust GopMbI TPOQHUIICH ¢ TOMOIIBIO TPEOOPa30BaHUSI HHBEPCHH.

37. OOBSICHUTB MPUPOY «TYpOYJEHTHBIX HAINPSDKEHU» B MOTOKE. 3alKcaTh pacipeaesieHue CKopocTen
B FMIPaBJIMYECKU HIEPOXOBATHIX TPYOKaX.

38. Haiitu pacnpeznenenue AaBieHus o0 00pa3yroiei Kpyriaoro MUJIMHAPA IPU ero 0e3MupKYISIIIHOHHOM
oOrexkanuu. Cuia CONpOTUBIICHUS JABJICHUS.

39. OmnpenenuTs CUITy CONPOTUBJICHUS JABJICHHMS Ha IUIACTUHY, PACIOJOXKEHHYIO MOJ YIJIOM K
HaOeraromemMy moToky.

40. OOCoOmMTH MHTErpan bepHyIM Ha MOTOK KOHEYHBIX Pa3MEPOB BS3KOH JKUAKOCTU (ypaBHEHHE
bepuymnm).

41. Haiitu pacnpeeneHue CKOpOCTeH 1Mo MOBEPXHOCTH LUIMH]IPA MPU €r0 HUPKYISIIUOOHOM OOTEKAHUH.
42. OObwsicauth mapagokc Jlamambepa Ha mpumepe O€30TPHIBHOTO OE3IHUPKYIALUOHHOTO OOTEKaHUs
Kpyrioro uuianHapa. Kpusuc conpoTuBieHus mioxo 00TeKaeMbIX Tell.

43. Tlomyuyuth BbIpaXKeHUE JUIsI KOA(PGUIIMEHTa COMPOTHUBIICHUS TPEHUS B THAPABIMYECKU TIAIKUX
TpyOax.

44. Tlonyuuth pacrpeneneHre CKOpocTed NMpu TypOYJIEHTHOM [JBM)KEHHUHM B THAPABIWYECKH TJIAJKHUX
TpyOax.

45. Ilpuposna TypOyiaeHTHOTO TpeHus. [laTh CpaBHUTENBHYIO XapaKTEpUCTUKY TUIIOTE3 TypOyJIeHTHOCTH
byccunecka, [Ipanarns u Kapmana.

46. IlosyunTh BBIpAXEHHUS IS CKOPOCTH M pacxoAa IPU HUCTEUYEHUU U3 MaJbIX OTBEPCTHM C TOHKOU
CTEHKOM.

47. Tlomyunth ypaBHEHHS JUHAMUKHU )KUJIKOCTH B HAIPSDKEHHSIX M yKa3aTh HA ero (pU3MYecKuil CMBICIL.
48. BBecTH NOHATHE AABICHHUS B BS3KOW KHMJIKOCTH HAa OCHOBE 0000IIeHHOro 3akoHa HproToHa uis
TEH30pa HaIlPsDKEHUI U NMOJIY4YUTh ypaBHeHUs 1BxkeHus HaBbe-Crokca.

49. IlepeHoc Teruia M BELIECTBA B CTPYAX; 000CHOBATh KEKTUPYIOIIEe BO3JACUCTBUE CTPYH.
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50. OGBACHUTH IPUYUHBI OTPHIBA TOTPAHUYHOTO CIIOSI.

51. Owusnyecku TMpencTaBICHUs O NOrpaHMYHOM cioe. OOBSICHUTH CMBICH BBEACHUS TOJIIIHUHBI
BBITECHEHMSI U TOJIIIMHBI IOTEPU UMITYyJIbCA.

52. Tlosry4uTh 3aKOH CONPOTHUBIICHHUS B THPABIMYECKH IIIAJIKUX TpyOax.

53. OOBACHUTD BO3HMKHOBEHHE NPSAMOTO THAPABIMYECKOTO YyAapa. 3amucarth BBIPAKCHHE JUIS
MOBBILIEHUS JAABJICHUS IIPU IPSIMOM M HETIPSIMOM THAPOYAApeE.

54. Paccka3zaTh HOCIEI0BAaTENbHOCTh pacyeTa JIAMMHAPHOIO MOTPAaHUYHOTO CJIOSI Ha OCHOBE
HHTErpaibHOro cootHomenus Kapmana.

55. OOBSCHUTH PUUMHBI SPO3HOHHOTO M3HOCA JIOMIATOK B MOCIEIHUX CTYICHSX TYpOHH.

56. OOBSICHUTH MPaBHIIa BEIYUCICHUS MECTHBIX COTIPOTUBIICHUN U UX TIPUPOJTY.

57. PacckazaTh SMIMPUYECKUA METOJ pacueTa TypOyJEHTHOTO MOTPAHUYHOTO CJIOSI HA THUIAPABIMYECKU
IEPOXOBATOM MOBEPXHOCTH (110 J{poOIIEHKOBY).

58. DOmnupuyeckuil MeTos pacdera TypOyJE€HTHOTO IMOTPAaHUYHOTO CJIO0S Ha THIPABIMYECKU TIIaJKOMN
mactuHe (o GoskHepy).

59. Vka3zaTth (pakTOpbl, BIHAIONIME HA NEPEXO] JaMHUHAPHOTO MOTPAHUYHOTO CJIO0A B TYypOYJIEHTHBIM.
MeTo1bl ynipaBiaeHUs! HOTPAHUYHBIM CIIOEM.

60. Jlatp kiaccu(UKalKIO CTPYWHBIX TEUEHMH M CTPYKTYpY pa3BUTUS TypOyJeTHOW cTpyu. BriBecTu
3aKOHOMEPHOCTH U3MEHEHUS! IIUPHUHBI TNIOCKUX U KPYTJIBbIX TYpOYJIE€HTHBIX CTPYH.

61. [lonyuuTh BBIpa’keHUE IS CKOPOCTH 3BYyKa B rase (mape) s aauadatuueckoro npouecca. [lokazats
rpaduyecku HM3MEHEHHE CKOpPOCTH 3ByKa B JBYX(a3HbIX IMOTOKaX B 3aBHUCHUMOCTH OT OOBEMHOIO
ra3zocoJiep>KaHusl.

62. Jlate oneHky ciaraembix B ypaBHeHUs HaBbe-CTokca B 00s1acTH MOTpaHUYHOTO CJIOSl. YpaBHEHUS
norpanuyHoro cios. JI.IIpanatns u rpaHUYHbIE YCIOBUS.

63. CtpykTypa nByx(ha3HOTO TOTPAHUYHOTO CIIOS TPH MaloW BIAKHOCTH. OOBSICHUTH TPUUUHY
BO3HUKHOBEHHUS MTAPOBOTO TOJICIIOS.

64. Ilpu kakux ycioBHsX oOpa3yroTcCs KUIKUE TUIEHKH B IByX(a3HOM MOTPaHUYHOM CJIO€; UX BIIUSHUE
Ha COMPOTHBIIEHUE TPEHUS U COTPOTHUBIICHUS AABJICHUS.

65. OOBACHUTH NPUYMHY BO3MOXKHOTO «3alUpPaHUS» KaHAJIOB MPHU TEUCHHUM XUIKOCTU C IMy3bIpbKaMu
rasa.

66. O0BSICHUTDH IPUYMHY TOBBIIMICHUS HHTCHCUBHOCTH THAPOYAAPOB BO BCKUIAIOIIECH KUIKOCTH.

67. Ilokazarh xapakTep MNONEPEUYHBIX Npo¢uIeld CKOPOCTH HA HAYAIbHOM K OCHOBHOM Yy4YacTKax
TypOyJIE€HTHOU CTPYH.

68. 3anucaTh CBsI3b CKOPOCTEH MEpea M 32 CKauyKaMu YIUIOTHEHHUSI ¢ KpPUTHYECKOM CKOPOCTHIO. YKa3zaTh
yCIIOBHE BOZHUKHOBEHUSI CKAYKOB YIIOTHEHHUSI.

69. IIpuBectu KitaccuuKkanuio CTpyrHHbIX TedeHU. CTpyKTypa TypOyJEeHTHON CTPYH.

70. J1aTh OLIEHKY «IaJIbHOOOMHOCTHY TJIOCKUX U KPYTJIBIX CTPYH.

71. Paccka3ath 00 0COOEHHOCTSIX TypOYJIE€HTHOTO CMEIIEHUS B Ta30JUCTIEPCHBIX CTPYSIX.

72. Uem 0OyCIOBJIEHO pa3iMuue MEXKIYy TUHAMUYECKUMHU U TEIUIOBBIMH T'PAaHUIAMU TYpOYIEHTHBIX

CTPYH.
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MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUNCKOW ®EJIEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIEIO OBPA3OBAHUSA
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dpwman derepasbHOrO rocyJapCTBEHHOTO aBTOHOMHOT'O 00pa3oBaTe/IbHOIO YUPEX/IeHIS BBICIIIEro 00pa3oBaHs
«Ha1monaJibHBIV MCCIIeq0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJEHME SITEPHOU ®U3UKHN Y TEXHOJIOI M

Hanpasnenue 14.03.01 «SInepHasi JHepreTuKa M TenmJaopu3nka
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OopazoBarenbHas  «Nuclear Technologies»
nporpamMma

Hucnurnnuna Mexanuka ;xkuakoctu u raza / Fluid Mechanics

JIABOPATOPHBIE PABOTBI

JlaGoparopHbie pabOThI MPOBOJAATCS HA CTEHAAX C PealbHO MPOTEKAIOIUMU (GU3NIECKHUMH MPOLIECCaMHU.
Bcero BbwimosHsercs 7 nmabopaTopHbix paboT. OmnucaHus 1ab0paTOpHbIX pabOT M3JI0KEHBI B
a00paTOPHOM TPAKTUKyME MO Kypcy «MexaHuka kuakocTd u raza» (AsaeeB E.D., FOmenko H.E.
JlaGopaTopHBIN TPAKTUKYM TI0 Kypcy «MexaHuKa XUAKOCTH U Ta3ay. — OonuHCck: MATS, 2007, — 68 c.).

Tembl 1a00paTOPHBIX pabOT

No HazBanne nabopaTtopHoit pabOThI

1 1.1. Metoauka U3MepeHUsT CKOPOCTH MpU Momoimu TpyOoku IIpaHnaris m uzydeHue
3aBUCHMOCTH MOKa3aHUI TPYOKHU OT yria MKy €€ OCbI0 M HallPaBJIEHUEM CKOPOCTH.

2 2.1. ConpoTHBICHHE MOMEPEYHO 0OTEKAEMOTO ITydKa TPYyO.

3 3.1. 'eomerpuueckas untTepnperanusa ypasuenus /1. bepuymiu.

3.2. Omnpegnenenue kodpduiveHTa pacxoja NMPU HCTEUECHUH >KUIKOCTH U3 MajbIX
OTBEPCTHUI U U3 HACAJKOB.

4 4.1. V3yyeHune moTepu Hamopa Npu TypOYJIEHTHOM YCTaHOBUBIIEMCS JBUKCHUU
KHUJIKOCTH.

4.2. Omnpenenenve Kod(hGUIUESHTOB MECTHBIX COMPOTHUBIICEHUH M TAapUPOBAHHOTO
ko3 duimenTa pacxog0MEpHOH IaObI.

5 5.1. Ompenenenre MakKCUMaIbHOTO TIOBBIIICHUS AAaBICHUS MPU MPSMOM U HEMPSIMOM
rUpoyaape B TpyOOTIpoBOE.

Kpurtepun u mkaja oueHuBaAHUS KOMIIETeHIUH (Pe3yJIbTATOB):

BeinmonHeHnue 1abopaTopHOro MpakTHKyMa SIBISETCS HEOOXOJUMBIM YCIOBHEM JOMyCKa CTYJEHTa K
craye sK3aMeHa.

CyMMapHOe MakCHMajbHOE YHUCIO 0ajuloB 3a BBINOJHEHHME 7-MHU J1abopaTopHbIX pador- 30 Oanios,
MUHHUMAaJIbHOE YUCIJIO0 OAJIJIOB, IPU KOTOPBIX 3aCUUTHIBAETCS BHINOJIHEHUE Ja00PAaTOPHOTo MpakTukyma-20
0aIos.

To ecTp MakcHMaIbHOE YHCIO OANIIOB 3a OJHY JlabopaTopHy padoty —(4-5) 6anioB, a MUHUMAIEHOE
qucio 6aymuioB -3 Gasia.
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MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUNCKOW ®EJIEPALIUN
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dwman demeparbHOTO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YIpeXkIeHWs BBICIIIero 00pa3oBaHms
«Ha1monaJibHBIV MCCIIeq0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJEHMUE SITEPHOU ®U3UKHN Y TEXHOJIOI i

Hanpasnenue 14.03.01 «SInepHasi JHepreTuKa M TenmJaopu3nka
MOATOTOBKH

OopazoBarenbHas  «Nuclear Technologies»

nmporpamma

JucuumimHa Mexanuka kuakocTu u raza / Fluid Mechanics

NHIANBUAYAJIBHOE JOMAIIIHEE 3AJTAHUE Nel

3ajaun A7 OPaKTHUECKUX 3aHATUNA M3JI0KEeHbI B yueOHOM mnocobun «COOpHUK 3amad Mo Kypey
«MexaHMKa )KUJIKOCTH U raza»» (aBTop E.®. Apnees).

3agaum mpeacTaBiieHbl o pasnenaM «l'mapocratuka», «Kunematuka sxuakoctny, «[ mapoInHaMuKay H
«dunamuka nByx(dasHbeix mNOTOKOB». KaxaoMy pasneny mNpeAmecTBYIOT «OCHOBHBIE pacyeTHbIE
3aBUCHUMOCTHW», 3HaHUS KOTOPBIX HEOOXOAMMO ISl PelleHus 3a/au.

B xadecTBe TUIIOBEIX 3a71a4 Ha JOM 3amactcs 6 3amauy.
[Ipumepsl penieHus 3a1a4

Pemenue k 3amaue 1.14.

Cwia felicTByrolast Ha 3atBop P=pghcs.

Jns onpenenenyist ycuiaeHus | Iy OTKPBITHS 3aTBOPA COCTABIISAETCS YIPABJIEHHE MOMEHTOB OTHOCUTETHHO
TOUKH «O»:

—Tacosx +P(Zg—00")=0

P(Zg-00' o
T = %, rnie Zg- pacueTHOE JI0 JIMHUM JACHCTBHS CHITBI P
Taxk xax
Zg = Zc+2%
g ZcS
__ hc a*sinx y_ hc a
Zg o si%o( T 12a2hc’ Tak kak 00" = sinc 2
bh
pghca? asin a

= +
2cosa ( 6hc )
[oacraBuB yKcNeHHBIE 3HAYEHNS, TOTYIUM

V3
T=7-10% (1 +Q) =7,14-10%*H

Pertrenne k 3amaue 1.18

BeprukansHas cuna P, = pgh , rae V-00beM «Tena 1aBieHus», pPaBHbIA B JAHHOM CITy4ae pa3HOCTH 00BbEMOB
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2
mHpa (Beicotoi H = h + 5—2 Y OCHOBaHHEM %) 1 00beMa MoJTyIapa:
- md? u md3
, 4 12

nd nd?
b, =pg—7 BH—-d)=—>(3P +pg(Bh—d))

HOI[CT aBJIsIA YMCJICHHBIC 3HAYCHMS, HOJIy‘-II/IM

3,14
P =" (3 8-10° 4+ 10*(12 — 1)1 = 6,28 - 10u

Perienne k 3amaue 1.22

. . nd?
Cutbl, IEHCTBYIOIINE C KXKIOW CTOPOHBI KojleHa,P; = P, = p Y

I'ne P- maBnenue B TpyOe. OTKpBIBAOIIAst CUITBI OTIPEIEIISIeTCs] Kak paBHOeCTBYomast Py u P,.
U3 reomerpu (mpu @ = 60°) R = P; = P, . Takum 00pasoM,
nd?> 3.14

R=p—="—10,64-10°=5-10%H
p— =" 064:10°=5-10%

Pemrenue k 3amaue 2.4

ITo ycrnoBwro 3a1a4u 3a71aHO MapabOTMUYECKOe PACTIPEIEIICHHE TPOIOILHOM CKOPOCTH B TPYOE ¢ MaKCHMATBHOM

ckopocTbiO U,y 4, Ha ocu TpyOsI (r=0) . Kunerrideckoe ycioBrue HECKMMAEMOCTH SKHIKOCTH

di V_au 6v+6W
YT ox T ay T 0z

" ou
[Tpw 3anaHHOM pacnpeielIeHH CKOPOCTEH BCE MPOU3BOTHBIE (B TOM YHCIIE a) paBHbI (. 3HaYUT, 3aITAHHOE TI0JIE

CKOPOCTEH OTMCHIBACT TEUCHUE HECHCUMAEMOU HCUOKOCHIU.
VuuTeIBas, 9To

2% = rotl — <6W 61]) (au 6W> v au _
w=roth = dy 0z dz Ox dx ay
Haiinem
. = ow 0Jv
We = dy 0z
ou 0w Unpax )
T Tax T a2 7
. = 0v  0u  Upgy )
Yz = 5y dy a2 y

Tak kak wy, # 0 uw, # 0 , nBwienue Buxpepoe. [lozcrapus B udepermansHoe ypaBIeHre BUXPEBBIX

JIMHUAA
oy oz
wy, W,
) 6z o
3HaYEHUE Wy, i W, TIOTy4aeM 73/ = , TIOCIIC MHTETPHPOBAHHs KOTOPOTO MONTy4aeM CEMEHCTBO BIXPEBbIX

JIMHUH B BU/IE KOHLIEHTPHYECKHX OKPY>KHOCTEH B IJIOCKOCTH TIOTIEPEYHOTO CEUEHHUS TPYOBI
y? + z% = const
Cpemnsist CKOpOCTh HAXOJIUTCS U3 YCIIOBHSI PAaBEHCTBA OOBMHBIX PACXOI0B, BBIUMCIIEHHBIX 10 ICUCTBUTEIIEHOMY
pacIpeieIEHHIO0 CKOPOCTEN U TI0 CPEAHEN CKOPOCTH:
a

a
2

T
nd?Vy, = f 2nrudr = 2mU,, 4y f(l - ﬁ)rdr
0 o
BbIUKCIMB UHTErPaJ, HOIYIHM
5 Umax
p = ma’—

wa?V.
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Ortkyna

Pertrenne k 3amaue 2.11

Ou3ryecKuii CMBICH (PYHKIIMN TOKA [T HECKIMAEMOH SKUIIKOCTH- OOBEMHBIIN PacXo/1 Ha €IMHHILY TITyOUHBI
NoToKa. /It naeabHOM MKUIKOCTH PACHPENETICHUE CKOPOCTEN PABHOMEPHOE.

a
3unaunt, ¥ =V, - BC =a;BC=7

[

Perenue k 3amaue 3.1

OOBEMHBII pacxo]1 Yepe3 CKOPOCTh B Y3KOM ceueHuH V2
2
nd

¢=Verm

Ckopocts V> ompenenym u3 ypaBHeHus: bepayim, 3armcannoro st I-1 u y3koro -1l ceuenmit,
P, VP P, Vi
Zt—to =z — =
pg 29 pg 29
md D2 d?
[To ycrnoBuro 3amauu ; z, = z, , Vs, - = Vi —, OTKyza. V=V, o2

IozacraBuB B ypaBHeHre bepHymu ckopocTh V1uepes V2, yauTbIBas TakoKe, YTo

pg
[To ycnoBwro 3a1a4u, HaiieM

T'ne

Torma 0OBeMHBIN pacxot

Pemenue k 3aqaue 3.22

Tak kak repenaipl JaBICHHUs Ha y4acTKe MarucTpaid |1 v Ha ydacTke OTBETBJICHHS |2 O/TMHAKOBEI,
APll :AP12+APM

I'ne AP,; -MecTHOE COTIPOTHUBJIEHHE Ha BOJJOMETPE

L, pVE L, pV# Vi

Al_lp_l = /12_2p_2_|_ & P2

D 2 D 2 b2
(V11 Vo-cpenmHue CKopoCTH)
Jlst tmepoxoBathix Tpyo A= A(Ky/d), mostoMy BraucinM cpasy K03 HIMEHTHI CONPOTHBIICHNS TPEHHS HA

Y4aCTKC MarucCrpain /11 " Ha y4aCTKC OTBCTBJ'IeHI/ISIﬂ.Z .

a 0,6
A= (Zlgk— +1,74)7% = (Zlgm +1,74)72 = 0,016
S )
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-3

2 = (ZZQW-F 1,74 2 = 0,0317

3ameHsisi CpeJTHAE CKOPOCTH B paBeHCTBe (1) uepes pacxomﬂ Hal/IeM UX 3HAYCHHUS:

P4Q12_ PQZZ p 40, ,
M55 55 S 2+ 6,50
Otcroma
D? | D Azlz
Q1=ﬁ All +§B) Q;
Iloacrapisis drciICHHEBIC 3HAUCHUS, HaliAeM
3
0, = 5,513MT

Pacxon Ha Maructpanu
3

Q=0,+0Q, = 5,414MT

Kpurtepun ouneHku:

1.3HaHME TEOPETUYECKOTO MAaTEPHAIIa;

2. yMeHHe IPUMEHNTD JJTaHHBIE 3HAHUS [IPU PEIICHNH NTPAKTUYECKHUX 3a/1a4;
3. 000CHOBaHHOCTb, YETKOCTh, KPATKOCTh U3JI0KEHUS OTBETA;

4. yMeHre MpoaHaIM3UPOBaTh MOJYYEHHBIN PE3ybTar.

Onucanue MKAJbI OLlEHNBAHMSL:
3agada 1-6 oreHMBaETCS B 5 0aUTOB KaXkaasl, €CJIM MPABIILHO HAITMCAHBI (POPMYIIBI, HAMACHEI TPaBUIILHBIC
3HAYCHUS U3 TAOJIHII JaHHbBIM, HAlJIeH PABWIGHBINA OTBET M MTPABUIIBHO HATIMCAHBI SIMHUIIBI H3MEPEHUSI.

NHAUBUAY AJIBHOE JOMAIIIHEE 3AJAHUE Ne2

(DOpMy.]'II/IpOBaHI/Ie THUIIOBOI'O 3aJaHUA:

Paccunrare cuiy TpeHus npu OOTEKaHWU IJIACTUHBI JUIMHON L mpu JaMUHApHOM TEYEHUH B
MOTPAaHUYHOM CJIO€ Ha OCHOBE HHTErpajbHOro cooTHouieHuss Kapmana mnpu CcHHycOHJTaIbHOM
pactpenenenuu ckopocteit u = U, sin(ay)

Haiitn MecTHBIH M MONHBIA KOIPPHUIMEHTHl CONPOTHBICHUS TPEHUS; CPAaBHUTh C TOYHBIM
pemenueM bpasuyca.

Bapuant Nel
Cpena-Boga moj naBineHueM P=6 Gap, Temmeparypa t=100°C, CKOpPOCTh HaOErarIero moToka
Uy, = 10%, L=0,5 m.

Bapuant Ne2

Cpena-Bo3yx m1oJ JaBJIEHUEM P=2.10° Ila, TeMIiepaTypa t=150°C, CKOPOCTh Ha0eraromiero
notoka U, = 100%, L=1m.

Jlpyrue BapwaHTBl OTJIMYAIOTCS CKOPOCThIO HaOeraromero IMOTOKa Cpelbl, TaBICHUEM,
TEMIEPATYPOU U IJIMHOU IJIACTUHBI
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Bapuant Ckopoctb [aBnenue Temneparypa t°C | Jlnuna miacTHHbL
Ha0OeraroIIero P(6ap) L(m)
notokal, (M/c) n
cpena
3 8(Boma) 6 100 2
4 7(Bona) 60 200 1
5 10(Boa) 1 90 0,5
6 100(B0311yX) 15 300 1,5
7 80(Bo31yX) 15 20 1
8 10(Boa) 6 120 0,5
9 5(Boya) 1 60 1
10 100(B0311yX) 1 200 1
11 50(Bo3yX) 2 150 2
12 75(B0311yX) 0,5 -20 2
13 6(Boj1a) 10 150 1
14 90(B03/1yX) 1,8 200 3
15 90(B0o311yX) 1,8 120 2

Kpurtepun ouneHku:

JloMaiHee 3aaHUE 3aKpeIuIsieT TEOPEeTUYEeCKUMH wmarepuan 1o pazaeny «llorpaHudHbIA — CIOM,
HEOOXOIUMBIH JIsl YMEHHSI OLIEHUBATh CUJIBI TPEHUS IIPU BHELUTHEM OOTEKaHUU TeJl WIK MOTEePh JaBJICHUS
Ha HayaJbHBIX YYaCTKaX KaHAJIOB

Onucanne MKAJbI OLIEHHBAHUS:
MakcumanbpHasi cymMma OajuIoB 3a BBITIOJHEHHWE WHIAMBUIYATLHOTO JOMAITHEro 3amaHus -18 6amios;
JOMAIIHee 3a/IaHIue CYMTACTCS BBITIOJTHEHHBIM TIPH TOJIydeHUH 9 OaoB.
B cymme OanioB yduThIBaeTCs MOAPOOHOCTh U3JIOKEHUS, OPOPMIICHHS TOMalTHero 3aaanus. [lpu ciade
noMarrHero 3azanus. [Ipu cnade pomamiHero 3ajgaHus HE B YCTaHOBJICHHBIM CPOK, MOHMKAFOIIUH
ko3 durment 0,8; To ecTh MAKCUMaJIbHOE KOJIMYECTBO OauioB Oynet -14.

18



