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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-4 Cnioco0GeH AeMOHCTPpUPOBATh TPUMEHEHNUE OCHOBHBIX CIIOCOOOB TOJTyYCHHSI,
IpeoOpa3oBaHus, TPAHCIIOPTA U UCIIOJIb30BaHMS TEIUIOTHI B TEIJIOTEXHUUECKUX YCTAaHOBKAaX U
cucreMax
NJI-1 JleMoHCTpUpPYET IOHUMAHUE OCHOBHBIX 3aKOHOB MEXAHMKH JKUJKOCTH U ra3a U
MIPUMEHSET UX I PacyeTa 3JIEMEHTOB TEIUNIOTEXHUYECKUX YCTAHOBOK U CUCTEM

1 BKIIFOYACT:

JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanuzanuu: ITincemenHas padora
1. Beimonnenue B cpok P3 Ne 1: "Mcnonp30BaHre OCHOBHBIX YPAaBHEHUN COXpPAHEHUS IS
pacuera napaMeTpoB IIPH PABHOBECHOM COCTOSIHUU U JIBUKEHUH HECKUMAEMbIX KUIKOCTEH" .
(PacuerHo-rpaduueckas pabora)
2. Bemounnenue B cpok P3 Ne 2: "[Ipumenenne TeopeMsl 00 M3MEHEHUN KOJTUYECTBA
JIBYDKEHUS JUIsl pacyeTa napaMeTpoB MOTOKOB HEC)KMMAEMOH JKUIKOCTH M ONpeIeICHUs
CHJIOBOTO B3aUMOJICHCTBUS MEXIY )KUIKOCTHIO U TBepAbIM TesioM" (PacueTHo-rpaduyeckast
pabora)
3. Bemmonnenue B cpok P3 Ne 3: "Pacuer mapamerpoB Teuenus B come Jlapansa" (PacuetHo-
rpaguydeckas pabora)
4. Boinonnenue B cpok P3 Ne 4: "Onpenenenue cuinsl Tsiru BP/] neratensHoro anmnapara Ha
Pa3IMYHBIX PEKUMAX BBIXOJAHOTO COIJIA U CHJIBI TATH CyJHA PU 00TEKaHUH BEPTUKAIBLHOTO
BpaILaloLIerocs MINHIPA I0CKONApaUIeIbHBIM TIOTOKOM HEC)KMMAEMOM KHJIKOCTH"
(PacuerHo-rpaduueckas pabora)
5. Bemmonnenue B cpok P3 Ne 5: "Tedyenue BI3Kkol HEC)KUMAEMOU AKUAKOCTH BJIOJIb TIOCKOM
IUTaCTHHBI U 1O Thaakoi Tpyoe" (PacueTHo-rpaduyeckas pabora)

®dopwma peanusaiuu: Y cTHas popma
1. 3ammra naboparopHoit paboTsl Ne 1 "TapupoBka mHEBMOMETPUYECKHX 30H]I0B"
(JTaboparopnas paboTa)
2. 3amura aboparopHoit paboTsl Ne 2 "Hccenenoanue coruia JIaBans Ha mepeMEeHHBIX
pexumax" (Jlabopatopuas pabora)
3. 3amuTa naboparopHoit pabotsl Ne 3 "MccnenoBanue MOTPaHUYHOTO CIIOSI HA TUTOCKOM
cTeHke npu 6e3rpaaneHTHoM TeueHun" (JlabopaTopHas padora)

BPC nucuuIInHbI



4 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHI TEKYIIEro KOHTPOJS YCHEeBAeMOCTH IO
AUCHHUILINHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

KM-8

Brinonnenue B cpok P3 Ne 1: "Mcnons30BaHre OCHOBHBIX YpaBHEHUN COXpaHEHHUs JIJIsl pacuera
apaMeTpoB MPU PAaBHOBECHOM COCTOSTHUU U JIBKEHUH HEC)KUMAEMbIX kuakocTei". (Pacuetno-
rpadudeckas pabora)

Beimonaenue B cpok P3 Ne 2: "IIpumenenue TeopemMbl 00 M3MEHEHUH KOJIMYESCTBA JBYIKECHUS IS
pacueTa napaMeTpoB NOTOKOB HEC)KMMAEMOM JKUJKOCTH U ONPEAEIIEHUS CUIIOBOTO
B3aMMOJICHCTBHS MEKIY KHUAKOCTHIO U TBepabIM TeioM" (PacueTHo-rpaduueckas pabora)
Boinonnenue B cpok P3 Ne 3: "Pacuer napamerpoB Teuenus B coruie Jlapansa" (Pacuetno-
rpadudeckas padbora)

Boinonnenue B cpok P3 Ne 4: "Onpenenenue cuibl taru BPJI neratenpHoro anmapara Ha
Pa3IMYHBIX PEKUMaX BBIXOJHOIO COILIA M CUJIBI TATH Cy/HA IIPU 0OTEKaHUH BEPTHUKAIBHOTO
BpAaILAOLIErocs WINHIPA IUI0CKONApaJUIEIbHBIM TIOTOKOM HEC)KMMAEMOM KUJKOCTH"
(Pacuerno-rpaduueckas pabora)

Boinonnenue B cpok P3 Ne 5: "Teuenue BsA3KoH HEC)KMMAEMOM JKUKOCTH BJIOJIb IIJIOCKOM
IUTACTUHBI U 10 T1ajkoi Tpyoe" (PacuetHo-rpaduueckas padbora)

3amuTa nadoparoproii padotel Ne 1 "TapupoBka maeBMOMeTprueckux 30H10B" (JlabopaTopHas
pabora)

3amuta nadoparoproi padotel Ne 2 "Hccienoanue coruia JIaBaiis Ha IEpEeMEHHBIX peKkuMax”
(JTaboparopnas pabota)

3amuTa nadoparoproi padotel Ne 3 "HcciienoBanue MOTPaHUIHOTO CJIOS HA IJIOCKOW CTECHKE
npu 6e3rpaguenTHoM TeueHun" (JlaboparopHas padora)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Paznen mucnumianHe!

Beca KOHTpOIBHBIX MeponpusThii, %o
WNunekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8
Cpok KM: 3 7 10 12 14 16 16 16

OCHOBHBIE TIOHATHS U OTIPEIEIECHUSI.
OCHOBHbIE YPAaBHEHHS COXPaHEHUS
NPUMEHUTEIBHO K KUAKUM U
ra3o00pa3HbIM Cpeam

OcHOBHBIE TIOHATHUS U OTIPEACTICHUSI.
OCHOBHbIE YPAaBHEHHS COXPaHEHUS
MPUMEHUTEIBHO K KUAKUM U
ra3000pa3HbIM Cpeaam

OnxHOMEpHOE JBMKEHUE UCATHHOU
xuakoctu. OTHOMEPHOE J10- U
CBEPX3BYKOBOE TCUCHHUE ra30B B
KaHaJjaxX MpOU3BOJIHHON (hOPMBI

OIIHOMEpPHOE IBMKEHUE UICATBHOM
*Kuakoctu. OqHOMEpHOE 10- U
CBEPX3BYKOBOE TEUEHHUE Ta30B B
KaHaJjaxX MpOU3BOJIHHON (HOPMBI

[T;mockue n03BYKOBBIE TEUEHUS
UIeaIbHON HEC)KUMAEMOM KUIKOCTH

[T;mockue n03BYKOBBIE TEUEHUS
UIIeaIbHON HEC)KUMAEMOM KUIKOCTH

Teuenue BA3KOU KUIKOCTU




Teuenue BA3KOU KUIKOCTHU

Bec KM:

10

15

15

15

15

10

10

10




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIIK-4 N-lonk-s HemoncTtpupyet | 3HaTh: KM-1 Beimonnenue B cpok P3 Ne 1: "Hcnonb3oBaHne OCHOBHBIX
MOHUMAaHUe OCHOBHBIX | OCOOCHHOCTHU TeUEHUH ypaBHEHU COXPAaHEHHUA JJIA pacueTa mapaMeTpoB MPH PaBHOBECHOM
3aKOHOB MEXaHUKH | BA3ZKOW KHUIKOCTH COCTOSIHMH M JIBJKEHUH HEC)KUMaeMbIX skuakocteit”. (PacueTHo-
KUJIKOCTH W Ta3a | | oOIIMe 3aKOHBI MEXaHUKH M | Tpaduueckas paboTa)

MPUMCHACT UX JIs pacdeTa
JJICMCHTOB
TCINNIOTCXHUYCCKUX
YCTAaHOBOK U CUCTEM

HUX MaTeMaTHYeCKOe
BBIpOXCHHUE MPUMECHHUTEIIBHO
K TCYCHUSM JKUIKOCTCH U
ra3oB

0COOCHHOCTH JIBHMKCHHUS
JKUJIKOCTEH U Ta30B B
KaHajlaX pa3jandHoil popmbl
METO/bl U3MEPEHUS
rapaMeTpoB IMOTOKA B JI0- U
CBEPX3BYKOBBIX TEUECHHUSIX
ra3oB

YMeTs:

paccUYUTHIBATh
BO3HUKAIOIIINE CUIIOBBIE
peaKIu MEXY KUIKON
(razoobpa3Hoii) cpenoit u
TBEPJBIMH TEJIAMU
paccUUThIBaTh MapaMeTphl
IMOTOKOB JKUJKOCTEH M Ta30B
BO BHEIIIHUX U BHYTPEHHHX
TCUCHHAX

KM-2 Brinonnenue B cpok P3 Ne 2: "IIpumenenue teopembl 00 H3MEHEHUU
KOJINYECTBA JIBUKEHUS IS pacyeTa apaMeTpoB IOTOKOB HEC)KUMAEMO
KHUJIKOCTH U ONPEIENICHHSI CHIIOBOTO B3aUMOJICHCTBHS MEXTy KHIKOCTBIO U
TBepabIM TesioM" (PacueTHo-Tpaduueckas padoTa)

KM-3 Beinonaenue B cpok P3 Ne 3: "Pacuer napameTpoB TeueHus B COILIE
JlaBans" (PacuetHo-rpaduyeckas pabora)

KM-4 Brinonnenue B cpok P3 Ne 4: "Onpenenenne cunsl Tsiru BPJ]
JIETaTeJIbHOTO anmnapaTa Ha pa3IMuHbIX PEKUMaX BBIXOJHOTO COILIA U CHUJIBI
TSTH CyJHA TPH O0TEKAaHUH BEPTUKAIBHOTO BPAIIAIONIETOCS IMIINHAPA
IUIOCKOTapaJuIeIbHBIM TIOTOKOM Hec)kuMaeMol sxuakoctu" (PacuetHo-
rpaduueckas pabora)

KM-5 Brmmonnenune B cpok P3 Ne 5: "TeueHune BA3KOM HeCKUMAEMON
YKUJIKOCTHU BJIOJIb IJTIOCKOM TUTACTUHBI U 110 Tiaakoi Tpyoe" (PacueTHo-
rpagudeckas pabora)

KM-6 3ammra nabopatoproii padbotst Ne 1 "TapupoBka
MHeBMOMeTpuieckux 30H710B" (JlaboparopHas paboTa)

KM-7 3amura naGoparopHoii pabotsl Ne 2 "UccnenoBanue coruta JlaBans
Ha nepeMeHHbIX pexxumax" (JlabopartopHas pabota)

KM-8 3amura naboparopnoii padotsl Ne 3 "HccnenoBanue norpaHuyHoOro
CJIOsI Ha TUIOCKOM CTeHKe Mpu Oe3rpaguenTHoM TeueHun" (JlaboparopHas
pabora)




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu oyenueanus

KM-1. Beinosnenne B cpok P3 Ne 1: "HcnoJsib30BaHNe 0CHOBHBIX YPaBHEHM I
COXpaHeHMs ISl pacyeTa NapamMeTPoB PU PABHOBECHOM COCTOSIHMHU U JIBU/KEHHHU
HEeCKHMAaeMBIX ;Kuakocren' .

®opmbl peanuzanun: [TuceMennas padora

Tun KoHTpoBLHOr0 MeponpusiTusi: Pacuerno-rpapuueckas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa mnpoBeeHHs] KOHTPOJIBLHOr0 MeponpusaTusi: B pacuerHoMm 3amanmu 5 3ajad.
[IpaBuiibHOE BBITIOJIHEHUE KaXKIOM 3a/ladll COOTBETCTBYET YKa3aHHOMY K HEil KOJU4ecTBY OasioB.
[TpaBuiibHOE BBINIOJIHEHUE BeeX S 3aaa4 cooTBeTcTBYeT 100 Gannam win oueHke "oTau4Ho".

KpaTkoe conep:kanue 3a1aHusi:

IIpumep:
—1II
hy
13 3
H i Bona(ﬂaomz_ 107,/ )
N
77 hy

BOIa

3amaua Ne 1 (10 6amioB).

Omnpenenuts BoicoTy hl (B MM. B. cT.) mokazaHus audQepeHuanbHOro BOISIHOTO
MaHomeTpa B | ceuenuu apiMoBoi TpyOs! BeicoToit H = (100 + 3N) M, eciiu BhICOTa TTOKa3aHUS
muddepeHimanbHOro BogssHoro manomerpa h2 = (20 + 1N) mm. B. ct. [InmoTHOCTB BO3/1yXa
BHYTPH U CHAapy>Ku TpyObl paBHbI cOOTBETCTBEHHO pB = (1,1+0,01N) kr/m3, pu = (1,3+0,01N)
KI/M3 ¥ He MeHseTcs 1o BbicoTe. CKOPOCThIO IBUKEHHUS T'a30B B TpyOe npeHedpeus. BricoToit
TpyOOK nuddepeHnanbHOro BOJASHOIO MaHOMETpa MpeHeOpeyb.

A-4

lb\
'




3amaua Ne 2 (25 6anmnos).
Ha ropu3oHTabHOM MOBEPXHOCTH YCTAHOBJICH NPUILTH(GOBAHHBIN cocy 0e3 qHa u 0e3
KpbIkd. [Tpr kKakoM ypoBHE X €ro HAIOJHEHUS BOJIOW COCYJ] OTOPBETCS OT MIOBEPXHOCTH.

[TnoTHOCTH MeTana, u3 KoToporo caena cocyn pm = 7800 kr/m3 , miaotHOCTH BoAbl pB = 1000
kr/mM3,0 =2 MM, | = (1+0,1Ne) M, H=(5+0,INe) M, a =600, b=(2+0,1Ne) m

[

3amaga Ne 3 (15 6amioB)



Comuto ¢ontana umeet Gpopmy yceueHHoro konyca. Mzpectol nuametpsl d u D, a Taxke
BbicoTa coruia h. Boga 6pet Ha BeicoTy H. ATMOcdepHoe naBienue pasHo B. Haiitu naBienue
B HIKHEM ceueHuu coruia PD u pacxon G yepes comno. KuakocTh CUMTaTh UCaIbHOM,
m1oTHOCTh Bojel p = 1000 kr/m3. H= (10 + 0,01N)m, d = (0,01 + 0,00I1N)m, D = (0,05 +
0,001N)m, h = (0,05 + 0,00IN)m, B = 105 Ila.

\ 4 pa=B

. E— I >
p=B
3anaya Ne 4 (20 6amioB)

Bentunstop BcacsiBaeT BO3ayx u3 aTMochepsl ¢ 1aBieHueM B uepes ceueHue ¢
nuaMmeTpoM D u BBIOpachIBaeT uepes ceueHue, Ak KOTOPOro u3BeCcTeH nuaMetp d U Kk
KOTOpPOMY TOJICOeTMHEHA TPYOKa, OImyIIeHHas B cocya ¢ Bogou pB = 1000 kr/m3. ITnoTHOCTH



BO3/1yXa paBHa pB = 1,2 kr/M3. BeicoTa, Ha KOTOpYIO OAHsUIACh BoJa B TpyOke h. Haiftu
pacxon Boznyxa G B. [Ipunsare d<<D, xxunkocth cuutath uaeanbHoi. d = (0,05 + 0,001N) m, h

= (100 + 10N) mMm, B =105 Ila.

di

3anaga Ne 5 (30 GamioB)

N3 6onbuioro 6aka quamerpom D , B KoTOpoM ypoBeHb Boabl H nmoanepxuBaercs
MOCTOSTHHBIM, Yepe3 TpyOy ¢ BHYTpEHHUM JuamMeTpoM d1 u MecTHBIM cykeHueM d2 BeITEKaeT
BoJa. /IBmkeHue ycranoBuBIueecs. B mecte cyxeHust TpyOa cooOraercsi mpu MoMOLIH
CTEKJISTHHOW TpyOKH BhICOTON h ¢ 6aKoM, B KOTOPBIN Takke HanuTa Bojaa. B cTexinstHHON
TpyOke — Boza. JlaBneHue HaJl O0JIBIIMM U MaJibiM 6akaMu paBHO atMocepHomy B=105 Ila.
OnpenenuTth, B KAKOM HallPaBJIEHUHU TEUET BOJIa B CTEKIISIHHON TpyOke. XKuakocTh cunuTarh
uneansHoi, d1<< D, d2<<D, Becom ctosi0a xuakocti d2 B MecTe CyKEeHHS TPYObI
npereopeus. H = (180 — 5N) mm, (d1/d2) = (1,4 —0,01N), h = (130 + 10N) mm

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3arnaHUpOBaHHbIE Pe3yJbTaThl OOyYeHHUs IO
JUCLUIUINHE

Bonpocei/3aganus 11t IpoBepKH

3Hare: OO0IMEe 3aKOHbI MEXAHUKM W HUX
MaTeMaTHYECKOE BBIPAKECHUE MPUMEHHUTEIHHO
K TEYEHUSAM XUIKOCTEH U ra30B

1.0npenenuTh BBICOTY IIOKa3aHUs

g depeHINaTbHOTO BOASHOTO MaHOMETpa B
CEUEHHH JILIMOBOM TPYOBI.

2.1Ipu KakOM ypOBHE HAIlOJHEHUS BOAOU
COCYZ1 OTOPBETCS OT IIOBEPXHOCTU?

3.Haiitn maBiieHHe B HIDKHEM CEUYSHHUH COTIIa
Y pacxoJ| 4epes3 COIIO.
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3anaHUpOBaHHbIE PE3yJbTaThl OOYyYEHHUS IO
JTUCHUTIIINHE

Bonpocsi/3aganus 11t npoBepKu

4 Haiiti pacxoJ BO3/1yxa, BCACHIBAEMOI0
BEHTHJIATOPOM.

5.0npenenuTh, B KAKOM HaIllpaBIECHUU TEYET
BOJIa B CTEKJIIHHON TPYOKe.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuky 6bINOJIHEHUs 3HAHUA: — OLIEHKA 5 (KOTIMYHOY), €CITH B pe3yJIbTaTe
peleHust Bcex 3aa4 HabpaHo He MeHee 90 6aios;

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapaxmepucmuxu 6blNOJIHeHUs 3HaAHUs: — OLIEHKa 4 («XOPOILI0Y), €CIIU B pe3yJIbTaTe
peleHust Bcex 3a1a4 HabpaHo He MeHee 80 0aioB;

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmukuy 8bINOJIHEHUs 3HAHUA: — OUEHKA 3 («yIOBIETBOPHUTEIBHOY), €CIIU B
pe3yibTare pelieHus Bcex 3aj1a4 HabpaHo He MeHee 60 0auioB;

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: — OIIeHKa 2 («HEeyI0BIETBOPUTEIILHOY), €CIIH B
pe3yJabTaTe pelieHus Bcex 3aaad Habpano menee 60 0amioB.

KM-2. BoinosHenne B cpok P3 Ne 2: "[IpumeHenue TeopemMbl 00 M3MeHEHUHU

KOJHMYECTBA ABHKCHUSA 1JIfl pacueTa NapaMeTpoB NOTOKOB HeCKHMaeMo AKHAKOCTH U
onpeaejcHuss CHJaI0Boro B3aNMO/IeiCTBUA MEXKIY KUAKOCTHIO U TBEPABIM TeJaoM"

®opmbl peaiausanmnu: [TuceMenHas padora

Tun koHTpoIbLHOrO MeponpusiTus: PacueTHo-rpadpuueckas padbora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpoueaypa mpoBedeHUs KOHTPOJbLHOIO Meponmpusitusi: B pacueTHOM 3amaHuu 3 3a1avn.
[TpaBuiIbHOE BBHIMOJIHEHUE KaX10H 3a/1aul COOTBETCTBYET YKa3aHHOMY K Hel KOJIMYeCTBY OaJljIoB.
[TpaBuiibHOE BBITIOJIHEHUE BeeX 3 3a1a4 cooTBeTcTBYeT 100 6aymam umu oueHke "oTiandHo".

Kparkoe conep:kanue 3aaHus:
mep:

3amaga Ne 1 (35 6amioB)

Ha pemerky, cocTaBiieHHYIO U3 TOHKHX IUIACTHH, PACCTOSHUE MEX]Ty KOTOPBIMH PaBHO t,
Haberaer co CKOPOCTHIO C MOTOK HEC)KUMAEMOM KHUIKOCTH 1o yrioM 1. Ha ocTpbix kpoMkax
MIPOUCXOUT OTPHIB IOTOKA C 00pa30BaHUEM BUXpEH, a 3aT€M MOTOK BHIPABHUBAETCS U TEUET
MEXy IUIACTHH 10 BceMy cedeHHI0. Ha BbIXoze MOTOK UMEET CKOPOCTh W.

Haiitu koapduirient norepu napneHus , onpeaenseMblii OTHOLIEHUEM Pa3HOCTH
JIaBJICHUH 3a peleTKo! MIIACTHH B cilyyae TeueHus 0e3 moTepb Ha BUXpeoOpa3oBaHue p2uj u
¢ norepsimu p2 k BenuuuHe 0,5xc2. Ilpunare f1=(40 — Ne)o,a P2=(60 — Ne)o.
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3amaga Ne 2 (20 6amioB)

Bozayxonposon ¢ d1 = 150 MM nMeeT nepexoJHbIi y9acTOK KOHHYECKOH (hOPMBI, C
MOMOIIIBIO0 KOTOPOTo OH coenHeH ¢ Tpyooit d2 = 300 mm. OnpenenuTs BEIUYUHY U
HallpaBJICHUE CUIIBL, ACHCTBYIOLIEH B OCEBOM HAIPABJIICHUH HA IEPEXOJHBIN y4aCTOK IIPU
Te4eHUH Bo3ayxa ¢ pacxojoM G. [laBieHue Ha BxoJie B epexoqHUK pl, Temmeparypa - T1.
Bo3nyx cuutarh naeanbHbIM ra3om, T€YEHHE OJJHOMEPHBIM, CKUMAEMOCTBIO PEeHEOpeYb.
Hapyxuoe nasienue pa = 106 I1a, G = (20 — 0,3Ne) kr/c , pl = (9 + 0,1Ne)x105 ITa, T1 = (300
+ 10No)K.

_,_Q_j___dL _____ | |2 _

2
K 3agade Ne 2

3anaga Ne 3 (45 6amnoB)

B oTkpbIThIN OosbLION Oak HalKTa BoJa, ypoBeHb koTopoil H = (4 + 0,1N) m
nojiep>kuBaeTcs noctostHHbIM. Ha riryOune H k 6aky npucoerHeHa ropu3oHTanbHas TpyoOka
nmuHOM L = (18 + N) M ¢ 3aaBIKKOIM Ha KOHIIE. 3a/IBUKKAa MTHOBEHHO OTKPBIBAETCS, U BOJIA
yepe3 TpyOKy HauMHaeT BBITEKaTh B aTMocdepy. OnpeaeauTb 3aKOH U3MEHEHUS! CKOPOCTH
UCTEUYCHHS Ha KOHIIE TPYOKH B 3aBHCHMOCTH OT BPEMEHH U HAWTH MpeebHOE 3HAYCHNE
ckopoctu. OrnpenenuTh BpeMs, yepe3 KOTOpoe CKOpOCTh OyzeT paBHa 50% OT MakCUMaJIbHON U
99% ot MakcUMaJIbHOM.

Pemenne nugdepenmansHOro ypaBHeHUs AaTh MO0 aHaauTHdeckoe, 1160 B MathCad.
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KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3yabTaThl
00y4eHHS 10 JUCIUIIIHE

Bomnpocsl/3aganust 17si IpoBEpKU

3HaTh: 00IME 3aKOHBI MEXAHUKH U UX

1.0OnpenenuTs BpeMs, 4yepe3 KOTOpPOe CKOPOCTh OYyIeT

MaTeMaTU4eCcKoe BBIPAKEHHUE paBHa 50% ot MakcumanbHON 1 99% oT
MIPUMEHUTETHLHO K TEUEHUSAM MaKCHUMaJIbHOM.

KUJKOCTEH U ra3oB

3HaTh: OCOOCHHOCTH  JIBHDKCHUS 1.0Onpenenuth 3aKOH U3MEHEHUSI CKOPOCTH

KHIKOCTEH W Ta30B B KaHajax
pa3uyHON POPMBI

UCTEUYEHUS Ha KOHIE TPYOKU B 3aBUCUMOCTH OT
BPEMEHM U HAWTH NPEAEIbHOE 3HAUEHUE CKOPOCTH.

YMeTh: pacCuMTHIBATh BO3HUKAIOIIHE
CWIOBBIC PEAKIIUH MEXAY IKUIKOU
(ra3000pa3HoOil) cpemol U TBEPIABIMH
TEIaMH

1.Onpenenuts BeNUYUHY U HAIPABJICHUE CUJIBI,
JICHCTBYIOILIEH B OCEBOM HaIIPaBJICHUU Ha
NEePEeXOAHbIM y4aCTOK BO3AYXOIPOBOJA.

VYMeTh: pacCUUTbIBATL  IIApPaMCTPhBI
IIOTOKOB JKHAKOCTEM HM Ta30B BO
BHCIIHUX U BHYTPCHHUX TCUCHUAX

1.Haiitu koo dunment norepu aapneHus g,
OTIpeieNsieMblid OTHOILICHHEM PA3HOCTH JaBJICHHUH 32
peLIeTKON IUIaCTHH, B Cllydae TeueHus 0e3 moTrepb Ha
BHUXPeoOpa3OBaHUE U C MOTEPSMHU.

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu 6bINOJHeHUs 3HAHUA: — OLEHKA 5 (COTIIMYIHOY), €CIIH B PE3yIbTaTe
peleHus Bcex 3aj1a4 HabpaHo He MeHee 90 Oaos;

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu 8bINOJHEHUs 3HAHUA: — OLIEHKA 4 («XOpOIII0»), €CIIU B PE3YJIbTaTe
peleHus Bcex 3aj1a4 HabpaHo He MeHee 80 0aoB;

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmukuy 6blNOJIHEHUs 3HAHUA. — OLIEHKA 3 («yIOBIETBOPHUTEIBHOY), €CITH B
pe3yJbTaTe pelieHus Bcex 3aj1a4 HabpaHo He MeHee 60 0alioB;

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: — OLIEHKa 2 («HEeYIOBIETBOPUTEIBLHOY), €CITU B
pe3ynbTaTe penieHus Beex 3a1ad Habpano meHee 60 6ayioB.

KM-3. Boinosnenne B cpok P3 Ne 3: "Pacuer napamerpoB Teuenus B cormuie Jlapans"

®opmbl peaausanun: [lucpmennas padbora
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Tun KoHTpoABLHOr0 MeponpusiTus: Pacuerno-rpapuueckas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpoueaypa mnpoBeeHHs] KOHTPOJIBLHOr0 MeponpusaTusi: B pacuetHoMm 3amanmu 5 3ajad.
[IpaBuIbHOE BBHINMOTHEHUE KaXKOH 3a]1aud COOTBETCTBYET YKAa3aHHOMY K HEH KOJIMYECTBY OaJlIOB.
[TpaBuibHOE BBIIOJIHEHUE BCeX 5 3a1a4 cooTBeTcTBYeT 100 GayaM mim oneHke "oTiaudHo".

Kparkoe conepxanue 3a1aHus:
IIpumep:

3anaga Ne 1 (20 6amioB)

Bo3nyx pasrounsiercs B coruie JlaBans. Pexxum TedeHus: - pacyeTHBIN CBEPX3BYKOBOM.
W3BecTHO naBieHue MOIHOro TopMoskeHus nepen corioM p0 = (1Ne +2) -105 Ila, ckopocTs B
BBIXOJTHOM ceueHHH AK = (1,4+ 0,02-Ne). Haiitu naBieHue Ha cpe3e B BBIXOJIHOM CEYCHUH
COILIA ISl PACYETHOTO CBEPX3BYKOBOI'O PEKUMa TEUCHUSI U JABJICHHE pa 3a COILIOM, IIPU
KOTOPOM B BBIXOJJTHOM CEYEHHMH BO3HUKAET MPSAMON CKayOK YIuIoTHeHHs. OnpeaenuTh
JIMaIia30H U3MEHEHUs JaBJICHUS Pa 3a COILIOM, PYU KOTOPOM Pacxo]] 4epe3 COIIo He
U3MEHSETCS.

3amaua Ne 2 (20 GanioB)

Boznyx BeITEKaeT uepes CyKMBaroLIeecs COIIo U3 6aka 00JbIIoro 0o6beMa, B KOTOPOM
napameTpsl nosHoro Topmoxkenust TO = (300 + 20-No)K u p0 = (Ne + 2) -105 I1a
MOJIEP’KUBAIOTCS TIOCTOSTHHBIME. B0O31yX BBITEKaeT U3 6aka B Cpemy, I/ie AaBJICHHE MOKHO
n3MeHATh. B nepBoM ciyuae oHo cocrasisieT 80% ot p0, Bo BTopoM — 60% ot p0, B TpeTbeM —
40% ot p0, B uetBepToM — 20% 0T p0, U B MOCIEAHEM CIIydae UCTEUEHUE TPOUCXOIUT B CPELY,
rae noanepxkuBaercs p = 0. OnpenenuTs JaBJIeHUE Ha CPe3e COIUIA Ui BCEX CIy4aes,
CKOpPOCTh ¢ U Temneparypy T B cTpye Ha cpe3e coIia, CUuTasi TEeUEHUE OJJHOMEPHBIM.

3amauga Ne 3(20 GaisioB)

Bo3nyx pasronsiercs B coruie JlaBans. Pexxum TedeHuss - pacyeTHBIN CBEPX3BYKOBOM.
N3BectHO naBnenue 3a corioM pk = 105 [1a, Ak = (1+ 0,03-Ne) B BBIXOTHOM CEYEHUH U
TeMIeparypa noiHoro Topmoxkenus nepen cormtom TO = (300 + 20-No)K. [Tnomane
MUHHUMaJIbHOTO ceueHus Fmin = 2-10-3 m2. HaiiTu naBnenue moaHoro Topmoxxkenus p0 Ha
BXOJI€ B COILJIO, pacxo] uepe3 comio G (Kr/c) v mioIaib BEIXOAHOTO ceueHus corma Fk.

3anmaga Ne 4 (20 6amioB)

Boznyx Teder no TpyOe nepeMeHHOro ce4eHusl, BhITeKas u3 6aka 601b1I10ro 00beMa,
IapaMeTpsl IOJHOTO TOPMOXKEHHS B KOTOPOM MOJEPKUBAIOTCS IIOCTOSIHHBIMU. M3BecTHO, 4TO
B CEUEHHUH, TJIe JOCTUTaeTCsl MaKCUMallbHasi CKOPOCTh B JaHHOM KaHase, paBHast (200+1-Ne)
Mm/c, Temrieparypa paBHa (300+ 1-Ne)K. M3BecTHBI Takke COOTHOILIEHUS TUIOIIA/ICH B KaHAIe
F1=2F3, F2 =3F3 u F4 = 2,5F3. Haiitu 3HaueHus A, € ¥ T BO BCEX YETHIPEX CCUCHUSX.
TedeHune cunTaTh OJHOMEPHBIM.
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3amaga Ne 5 (20 6amioB)

[TapameTpst BozaymHOro motoka Al = (1,5+0,01-No) , p1 = (100+10-Ne) kIla, T1 =
(300+10-Ne). Haiitu abcomoTHOE 3HAU€HHE CKOPOCTH NOTOKA ¢l 1 nmokazanue Tpyoku I1uro,
YCTaHOBJICHHOW B 3TOM MOTOKE, €I Iepe]] HacaakoM TpyOku [Iuto Bo3HUKaeT npsaMoit
CKa4OK yIuioTHeHUsA. HailTu TakKe JaBjeHUE MMOJHOIO0 TOPMOKEHHUS NIepe] CKauKoM. TeueHue
cuuTaTh oHOMepHbIM. Cpena — BO3AyX.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3yabTathl | Borpocsl/3aganus 1uis NpoBepKU

00y4eHHS 10 JUCIUIIIIHE

3HaTh: OCOOEHHOCTH  JIBUKCHUS 1.Haiitu naBnenue Ha cpe3e B BEIXOJHOM CEUCHUHU

KHUIKOCTEH M Ta30B B KaHalax COIUIA JUIS PACUETHOTO CBEPX3BYKOBOT'O PEKUMA

pa3IuIHON (POPMBI TEUEHUs U JaBJICHHE 3a COILUIOM, IPU KOTOPOM B
BBIXOJJHOM CEUCHHMHU BO3HHUKAET MPSMOI CKa4oK
YIJIOTHEHHUS.

2.Haiiti naBieHue nmojgHoro tTopmoxenus pO Ha BXoJzie B
coruio, pacxon yepes comio G (Kr/c) u miomanb
BBIXOJHOTO ceueHus corma Fk.

3.HaiiTu 3Ha4ueHus A, € ¥ T BO BCEX UETHIPEX CEUCHMUSIX.
4.HaiiTu Tak)e J1aBlIeHUE MOJTHOTO TOPMOKEHUS
CKAYKOM YIUIOTHEHUS.

YMeTh: paccUMTHIBATh MapaMeTpbl 1.0OmpenenuTh 1aBiIeHUE HA Cpe3e COIIa AJis BCeX
MOTOKOB KHUAKOCTEH U Ta30B BO Clly4aeB, CKOpPOCTh ¢ U Temneparypy T B cTpye Ha cpese
BHEIIHUX U BHYTPEHHHUX TEUCHUSIX COILJIa, CYUTAsi TEYCHHE OJHOMEPHBIM.

2.HaiiTi abcomoTHOE 3HAYEHNE CKOPOCTH MOTOKA ¢l 1
nokazanue Tpyoku ITuto, ycraHoBieHHOH B 3TOM
IIOTOKE, €CJIU Iepe]l HacaJKoM TpyOku [1uto Bo3HuKaer
MIPSIMON CKAYOK YIIJIOTHEHUS.

3. OnpenenuTh AMana3oH U3MEHEHHS JaBICHUS 3a
COILJIOM, ITPY KOTOPOM PacxXoj] 4epe3 COIIO HE
U3MEHSIETCS.

Onucanue MIKAJbI OLlEeHUBAHMS:

Oyenka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu 6bINOJHeHUs 3HAHUA: — OLEHKA 5 (COTIMYIHOY), €CIIH B PE3yIbTaTe
peleHus Bcex 3aj1a4 HabpaHo He MeHee 90 Oaos;

Oyenxa: 4 («XOpoILI0»)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyernmax: 80
Onucanue xapakmepucmuxi 8bINOJHEHUs 3HAHUA: — OLIEHKA 4 («XOpOIII0»), €CIIU B PE3yJIbTaTe
peleHust Bcex 3a/1a4 HabpaHo He MeHee 80 0aioB;

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmukuy 6blNOJIHEHUs 3HAHUA: — OIEHKA 3 («yIOBIETBOPHUTEIBHOY), €CITH B
pe3yJbTaTe pelieHus Bcex 3aj1a4 HabpaHo He MeHee 60 0alioB;

Oyenka: 2 («HEYIOBIETBOPUTEIHEHOY)
Onucanue xapakmepucmuky 6bINOJIHEHUs 3HAHUA: — OLIEHKa 2 («HEeYIOBIETBOPUTEIBHOY), €CITU B
pe3ynbTaTe penieHus Bcex 3a/1a4 Habpano MeHee 60 6ayioB.
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KM-4. BoinosiHenue B cpok P3 Ne 4: "Omnpenenenue cuibl Taru BP/{ sieratesibHOro
anmapara Ha pa3JIMYHbIX Pe:KMMAX BHIXOJAHOI0 COMJIA M CHJIbI TSTH CY/IHA NPHU 00TeKAHUH
BEPTHKAJIBHOI0 BPAIIAKILIETr0Cs HMJIMHAPA IVIOCKONAPAJJIeIbHBIM NOTOKOM HeC:KMMaeMoii
sxuakoctn"

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusiTusi: PacueTHo-rpadguyeckas padbora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBegeHUs1 KOHTPOJBLHOro MeponpusiTusi: B pacuetHoM 3amanuu S5 3amad.
[TpaBrIIbHOE BBITIOJIHEHUE KAXKIOW 3a/1a4ll COOTBETCTBYET YKAa3aHHOMY K HEll KOJUYeCTBY OailioB.
[IpaBunpHOE BBIMOJTHEHUE Beex S 3aaa4d coorBeTcTBYET 100 Gayutam uiu oreHke "oTianyHo".

Kpartkoe conep:xanue 3aganus:
HMpumep:

3anava Nel(20 6amnoB)

Paxetnsrit nurarens Ha Beicote 25 kM nipu nasienud (0,1+0,01Ne)x 105 Ila nomken pa3BuBaTh
Ha pacyeTHOM pexume Tary B (50000+1000Ne) H npu naBneHun u reMmneparype TOpMOKEHUs
nepes BeIX0AHbIM coruioM (20+Ne)x105 I1a u (2700+10Ne) K. Onpenenuts 3HaYCHUS
MUHUMAJIBHON M BBIXOJIHOM IIIOM[aau coruia JlaBans AJist 3TOro ABUTATENs, a TAaKkKe CKOPOCTh U
pacxon npoayktoB cropanus. (IIpuHsaTe s npoaykToB cropanus k = 1,4 , R = 287 mx/kr-K).

3anaua Ne2(20 6anioB)

Camonner setut co ckopocThio (250+Ne)m/c. 3a 6optom aasnenue (0,3+0,01Ne)x105 ITa. Ha
CaMoJIETEe YCTAaHOBJIEHO OOBIYHOE CYKHUBAIOLIEECS COIUIO C IUIOIIAIbI0 BEIXOJHOIO CEUECHUS
(0,015+0,001Ne)m2. JlaBiieHue u TemrepaTypa MoJIHOr0 TOPMOKEHUS MEPe]] COIIIOM
coctaBistoT (5+0,1Ne)x105 I1a u (900+10Ne) K. BHe3anHo u3-3a BbIXOa U3 CTPOS
TOTIMBONIPOBO/IAa Temneparypa cHusunach 10 (400+10Ne) K. Kak 1 Ha CKOBKO U3MEHHUTCS
CHUJIa TSTU JIBUTATENIs, €CIIM PAacXo]] BO3Iyxa yepe3 komrpeccop coctasiseT (20+0,1Ne) kr/c.
Pacxonom TonnuBa npenebpeus. (Teuenue cuntath onHomMepHbIM. [Ipunsats k = 1,4; R =
287 mx/xr-K).

3anaua Ne3(20 6annoB)

Camorner netut co ckopocThio (250+Ne)m/c. On ocHatieH corom JlaBans ¢ HEeM3MeHseMOi
reoMerpueil. [Tapamerps! nmosnHoro ropmoxenus nepen comiom p0 = (6+0,1Ne)x105 [1a u
T0=(1000+10Ne) K. Ha BricoTe 10 kM npu mnaBnenuu 3a 6oprom (0,25+0,01Ne)x 105 Ila corno
pabotaet B pacueTHOM pexume. Onpeaenuts otHomeHne FBeix / Fmin Ha 3TOM peskume u
CUIIy TSITH TIPH pacxojie Bo3ayxa uepe3 kommpeccop (15+0,1Ne) kr/c. Kak usmenurcs cuna
TATH, €CJIH NPU CHU)KEHUHU CaMOoJIeTa IPU HEU3MEHHOM TeMIiepaType MOJHOI0 TOPMOKEHUS
nepes1 COIJIOM B BBIXOJAHOM CEYEHUH COIUIA BO3HUKAET MPSMOM CKAYOK YIIOTHEHUs. Pacxonom
toruinBa nperedpeus. (IIpunsate ans Bo3ayxa k = 1,4; R =287 mx/kr-K).

3amaga Ne4(20 6amnoB)

Aswnanaitaep Ha Bbicote 10 kM mipu gaBiernn 3a 6optom (0,3+0,01Ne)x105 Tla pa3BuBaer
ckopocTh (235+Ne)m/c nipu cuie Tsru B (50 000+100Ne) H, obecnieunBarorieiics 2
onnHakoBbIMU TP/ ¢ CyKMBarOIMMUCS COILUIAMH C PACXOJ0M BO3yXa 4epe3 KaXKbli B
(80+Ne) kr/c u BeixogHbIM ceueHueM (0,3+0,01Ne) m2. Pacxoy TormimBa B KaXKI0M JBUTATEIIC
cocrasiseT (5+0,01Ne) xr/c Ha BbIxoze 13 comul JaBieHHEe paBHO JAaBJICHUIO B OKpY Karolei
Cpelie, a CKOPOCTh - Kputndeckas. ONpeaenuTs 1aBIeHUE U TEMIIEPATYPY MOTHOIO
TOPMOKEHUS niepe] coruiamu. Kak M3MEHHUTCS Cujla TATH Ha BBICOTE 12 KM, PH TOU ke
CKOpOCTH TI0JIeTa, eclu AaBieHue 3a 6oprom ctanet (0,25+0,01Ne)x 105 [1a, a mapameTpsl
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MOJTHOTO TOPMOXKEHHSI, PACXO0J1 BO3/IyXa M TOIUIMBA B IBUTATENSAX HE MOMeHstoTcs. (Tedenue
cuntaTh omHOMepHBIM. [Ipunare k = 1,4; R = 287 mx/kr-K).

3amaua Ne5(20 6amioB)

OnpenenuTs CUILY TATH, IPUBOAALIYIO CYAHO B IBUKEHHE C 3aJaHHON CKOPOCTHIO U
BO3HHUKAIOIIYIO MPY B3aMMOJICHCTBUH BeTpa U BpalaroluXxcs (0JUHAKOBBIX ) LIUJINHIPOB,
YCTAHOBJICHHBIX Ha cynHe.*

Cxkopocts cynHa Ve = (30 + 2Ne) km/4ac, ckopoctb BeTpa VB = (10 + 0,5Ne) m/c, ckopocTh
BpameHus umHApoB n = (750 + 0,5Ne) 06/muH, quamerp numuuApoB D = (1+0,02Ne) M,
nmHa THHAPOB L = (5+0,1Ne) M, muiotHOCT Bo3nyxa pB = (1,21-0,01Ne) kr/m3, yron Mexay
BEKTOPOM CKOPOCTH BETpa U HaIlpaBJICHUEM JBUKEHMS cyaHa o = (20+Ne)o .

ry
-

EHJ, CEEPXY Bup choxy

* Cwiia TATM UMEET HaIlpaBJICHHUE, COBIIAJIAI0IIEE C BEKTOPOM CKOPOCTH VC.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3aIIaHUpPOBaHHbBIE pe3ynbTathl | Bonpocsl/3ananus s npoBepKu

00y4YeHHMsI 110 TUCHUIUIMHE

YMeTh: pacCUMThIBaTh BO3HMKAIOLIUE 1.OnpenenuTh 3Ha4eHNUsI MUHUMAJIbHOM U BBIXOJHOM
CUWJIOBbIE pEaKIHMH MEXIy KHIKOU Iomaay cormia JlaBans ams aToro gBUrarens, a
(ra3o00pa3Hoii) cpenoil U TBEpIABIMHU TaK)K€ CKOPOCTb U PACXOJ IPOAYKTOB CTOPAHHUS.
TeJ1aMu 2.Kak u Ha CKOJIbKO U3MEHHUTCS CUJIa TSTU ABUTATEIS

MIPU CHUKEHUU TeMIEepaTypbl?

3.0npenenuts otHoeHue FBbIx / Fmin Ha aTom
peXUME U CUITY TATH.

4.Kak U3MEHUTCS CUJIA TSTH, €CITU TIPU CHIDKCHUH
camoJieTa Ipyu HEM3MEHHOU TeMIlepaType MOJIHOTO
TOPMOIKEHUS TEePE] COTIIOM B BBIXOJTHOM CEUCHUU
COIlJIa BOBHUKAET MPSAMOI CKaYOK YIJIOTHEHUS?
5.0npenenuTs 1aBI€HUE U TEMIIEPATYPY MOJIHOTO
TOPMOYKEHUS TIepe]] COTIIIaMHU.

6.Kak u3MeHuTCs cuja TSIru Ha BbICOTE 12 KM, TIpU
TOM 7K€ CKOPOCTH ToJiera’?

7.01npenenuTh CUITy TATH, IPUBOISAIIYIO CYIHO B
JBIDKEHUE C 3aIaHHON CKOPOCTHIO M BOSHHUKAIOIILYIO
MIPU B3aMMOJICUCTBUM BETPA U BPALIAOLIUXCS
(OTMHAKOBBIX ) IIMJIMHIPOB, YCTAHOBJIEHHBIX HA CY/IHE.

Onucanue MWKaAbl OCHUBAHUSA:
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Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuky 6bINOJIHEHUsL 3HAHUA: — OLIEHKA 5 (KOTIMYHOY), €CIIH B pe3yJIbTaTe
peleHust Bcex 3a1a4 HabpaHo He MeHee 90 6aioB;

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapaxmepucmuxu 6blNOJIHEeHUs 3HaAHUs: — OLIEHKa 4 («XOPOLI0Y), €CIIU B pe3yJIbTaTe
peleHust Bcex 3a/1a4 HabpaHo He MeHee 80 0aioB;

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6bINOJIHEHUs 3HAHUA. — OUEHKA 3 («yJOBICTBOPUTEIBHOY), €CIIU B
pe3yibTaTe peleHus Bcex 3aj1a4 HabpaHo He MeHee 60 0aioB;

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: — OIICHKa 2 («HEeyI0BIETBOPUTEILHOY), €CIIU B
pe3yJbTaTe pelIeHus Bcex 3aaa4d HabpaHo menee 60 6amioB.

KM-5. Boinosinenne B cpok P3 Ne 5: "Teuenne BA3KOM Hec:KHMaeMOM KMIKOCTH
B/10JIb IVIOCKOM IJIACTHHBI M 110 IJIA/IKO0I TpyOe'

®opmbl peaausanun: [lucemennas padbora

Tun KOHTPOJIBHOT0 MeponpusiTusi: PacueTHo-rpadguyeckas padbora

Bec xouTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBeneHusi KOHTPOJILHOIO MeponpusaTHsi: B pacuerHoM 3amanuu 3 3agadu.
[TpaBrIIbHOE BBITIOJIHEHUE KaXKIOW 3a/1a4ll COOTBETCTBYET YKAa3aHHOMY K HEll KOJUYeCTBY OaslioB.
[TpaBuiibHOE BBITIONIHEHUE BeeX 3 3a1a4 cooTBeTcTBYeT 100 Oayam unu oreHke "oTiandHo".

Kparkoe cogep:xanue 3ajaHus:
Ipumep:

3anmaga Nel. (40 6amioB)

beckoneunsiit munHap paguycoM 10 =( 1+0,1Ne) M, pacrionoxeHHbIN Ha MJIOCKOCTH B Hayase
KOOPJIMHAT, 00TeKaeTCsl INIOCKOMApaIeIbHbIM TOTOKOM HEC)KUMAEeMOH KUAKOCTH €O
ckopocThio Uoo = (20+0,2Ne) m/c, poo = 104 I1a u p = 1,2 xkr/mM3, ABMKYIIUMCS BJIOJIb
MOJIOKHUTEIBHOTO HAIIPABICHUS OCH X (CJIeBa HAMpaBo).

[umuuap BpaiaeTcss BOKPYT CBOETO IIEHTPA MO YaCOBOM CTpeJKe (IJIs1 YeTHBIX HOMEPOB Ne) u
MIPOTUB YaCOBOM CTpeNKH (AJi1 HEeUeTHBIX HOMEPOB No) ¢ yrimoBoii ckopocThio ® = (10+0,1Ne)
l/c.

1. B kakux TOYKax KOHTypa LIMJIUHAPA MMEET MECTO MAaKCUMAJIbHOE JaBJICHHUE U
MakcHUMasbHasi CKopocTb. OnpeenuTh MECTOMONI0KEHHE ITUX TOUEK Ha IOBEPXHOCTH
LWIMH]IpA U 3HAYEHUS] CKOPOCTHU U ABJICHUS B ATUX TOYKAX.

2. I[loctpouts cxemy OOTEKaHUS HUIMH]IpA C YKa3aHUEM COOTBETCTBYIOIIUX TOYEK (CM. 11.1).
3. OnpenenuTs BETUYHMHY U HaIlpaBJIEHUE JEMCTBYS MMOABEMHOM CUIIBL. YKa3aTh HallpaBJICHUE
CHWJIBI Ha cxeMe (CM. 11.2)

3anayva 2. (30 6aisoB)

Bopa Teuet no kpyrioi riaakoit ropusonTansHoi Tpyoe nuamerpoM d = (3000+Ne) mm.
Maccogsrit pacxoa G = (100+100Ne) kr/c. [TnotHOCTs BOABI TpUHATH 103 Kr/M3, a BA3KOCTH
BoabI | = 10-3 xr/(m-c).

1. OnpeienuTh PeKUM TECUCHHUS.

2. Onpenenuts nagenue napinenne Ap/l.
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3anmayga 3.(30 GayoB)

I'magkast mutactuaa mupuHo (1+0,1Ne) M Mo HyJIeBBIM yTIIOM aTaku 00TyBaeTcs ¢ OAHOU
CTOpPOHBI IIOTOKOM BO31yxa c naBiaeHueM p =(1+0,1Ne)105 I1a, remneparypoir T =
(293+2No)K u ckopocThio U = (10+2Ne) m/c.  KoadummeHT nmHaMUYeCKOM BI3KOCTH L
=18-10-6 kr/(m-c).

1. OnpenenuTh KOOPAUHATY TOYKH IIEPEX0ia OT JAMUHAPHOTO TEYCHUS B IIOTPAHUIHOM CII0C€ K
TypOynenTHoMy (Rekp = 5x105).

2. OnpenenuTh TOMIUHY O IOTPAHUYHOTO CJIOS K CyMMapHYIO CHITy TPEHUS, NEHCTBYIOIIYIO Ha
IUTACTHHY B 9TOM IEPEXOHOM CEUCHUH.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3arIaHUpOBaHHbIE Bomnpocel/3ananus ais npoBepku

pe3yIbTaThl 00yYEHHS 110

JMCLUIUIMHE

3HaTh: 0COOEHHOCTH 1.B xakux TOukax KOHTypa HMWIMHIpAa HMEET MECTO

TE4YEeHUH BA3KOU MaKCUMaJIbHOE JIaBJICHHE U MaKCHMalbHasi CKOpocTh? OrpenennTh
KUAKOCTU MECTOIIOJIOKEHHUE ITUX TOUEK HA IOBEPXHOCTH LIWJIMHAPA U

3HAYEHUSI CKOPOCTH U JABJICHUS B 9THUX TOUYKAX.
2.IlocTpouTh cXxeMy 00TEKaHUS LIMIMHAPA C YKa3aHHUEM TOUYEK C
MaKCHMaJIbHBIM JaBJICHUEM U MAaKCUMAIBHON CKOPOCTHIO.
3.0npenenuTs BEIUYUHY U HAIlpaBJICHUE ACHUCTBUS TObEMHON
CWJIBL. YKa3aTh HAalpaBJICHHUE CUIIbI HA CXEME.

4.0npenenuTs peXuM TeUeHus B Tpyoe.

5.0mnpenenutsb najaeHue JaBieHUE B TpyOe.

6.0npenenuTh KOOPANHATY TOYKHU MEPEX0/ia OT JJAMUHAPHOTO
TEUYEHUS B IOTPAHUYHOM CIIO€ K TYpOyJIEHTHOMY.

7.0npeaenuTh TOMIKUHY MOTPAHUIHOTO CII0SI M CYMMAapHYIO CHITY
TpEeHHUsl, IEHCTBYIONTYIO HA MJIACTUHY B MEPEXOIHOM CEUYCHHUU.

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: — OIICHKa 5 («OTIMYHOY), €CIIA B pe3yabTaTe
pereHus Bcex 3aa4d HabpaHno He meHee 90 6aoB;

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: — OTICHKA 4 («XOpOIII0»), €CIH B pe3yJIbTaTe
pereHus Bcex 3aa4y HabpaHo He meHee 80 O6aoB;

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: — OLEHKA 3 («yIOBIETBOPUTEIBHOY), €CIIU B
pe3yibTaTe pelieHrs BceX 3a/1ad HaOpaHo He MeHee 60 6ayioB;

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxuy 6bINOJIHEHUs. 3HAHUA: — OTIEHKA 2 («HEYIOBJIETBOPUTEIBHOY), €CITU B
pe3ynbTaTe pelieHus Bcex 3a1ad Habpano Menee 60 6aios.

KM-6. 3amura adoparopnoii padorsl Ne 1 "TapupoBka nHeBMOMeTPHYECKHX
30HA0B"

®opmbl peanusanuu: YcrHas Gopma

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora
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Bec koHTpOobHOrO0 Meponpustusi B BPC: 10

IIpouenypa npoBeleHUs] KOHTPOJHLHOIO0 MepONpHUSATHs: 3aliuTa MPOBOJUTCS J1aOOPaTOPHOM
pabotbl B yctHOU (popme. CTyneHTy 3a1aéTcsi MATH BOMPOCOB U3 CIIUCKA BOIPOCOB ISl 3AIIUTHL
Bpewms omnpoca - He 6omee 15 muH.

Kparkoe cogepxanue 3agaHus:
[TprMepsl BOITPOCOB 1171 3AIIUTHI:
1. Llenp maboparopuoit pabotel Ne 1 "TapupoBka MHEBMOMETPHYECKUX 30HIOB".
2. Cxema 3KCrepuMeHTaIbHOM YCTaHOBKH IS TabopaTtopHoit padoTsl Ne 1 "TapupoBka
ITHEBMOMETPUYECKHUX 30HI0B".
3. Kakue nmapameTpsl U Ha KaKUX O0BEKTaX CXeMbl U3MEPSUIUCh BO BpeMs J1ab0opaTopHOit
pabotsl Ne 1 "TapupoBka THEBMOMETPUYECKUX 30H0B".
4. ITopsimox 006pabOTKHM MOJYYCHHBIX PE3yJbTAaTOB B JabopaTopHoi padote Ne 1 "Tapupopka
ITHEBMOMETPUYECKHUX 30HI0B".
5. [Tony4yennsie Mo pe3ynbTaTam padOThI TJIABHBIC PE3YIbTaThl Ja0opaTopHOH padboThr No 1
"TaprupoBKa MHEBMOMETPUUECKUX 30H/I0B".
6. Kakue BbIBO/IBI MOXKHO cfienaTh 1o JaboparopHoit pabore Ne 1 "Tapuposka
ITHEBMOMETPUYECKHUX 30H0B".
7. JlaBiieHrE NTOITHOTO TOPMOKEHUS.
8. CriocoObI orpeiesieHus TaBICHUS TIOJTHOTO TOPMOKEHHSL.
9. CtaTnueckoe JaBjIcHUE.
10.Crioco6sb1 onpeiesieHus: CTaTUYECKOTO JaBICHUSI.
11. Crioco6bl u3MepeHwsl HallpaBJICHUS TOTOKA.
12.Tunbl NpUEeMHHUKOB TIOJIHOTO JaBJICHUS U UX XapaKTEPUCTUKHU.
13. Tumnbl npueMHUKOB MOJIHOTO JaBICHUS U UX XapaKTEPUCTHUKHU.
14. KoMOMHHMpOBaHHBIC IPUEMHHKH IS OTIPEICIICHUSI CKOPOCTH MOTOKA.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arutaHpOBaHHBIE PE3yJbTaThl OOyueHus 1o | Bompockl/3amanus iis IpoOBEpKH
JUCLUIUIMHE

3HaTh: METOJBl U3MEPEHMs NTapaMETPOB IOTOKA 1.8. Crioco0b! onpesienieHust JaBJIeHUs

B JI0- U CBEPX3BYKOBBIX TEUEHUSIX ra30B MIOJIHOTO TOPMOXKEHHUSI.

2.10.CriocoOb1 onpeeneHns CTaTHYECKOTro
JTaBJICHHUS.

3.11. Cnoco6sl u3MepeHus HalpaBICHUS
MOTOKA.

4.12.Tunsl NPUEMHUKOB MOJHOTO AaBICHUS
U UX XapaKTEPUCTHUKH.

5.14. KoMOMHUPOBAaHHbIE IPUEMHUKH JJIS
OINPEJEIIEHUs] CKOPOCTH ITOTOKA.

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Onucanue xapakmepucmuku 6bINOJIHEHUs 3HAHUA: — OLEHKA 5 («OTIIMYHO»), €CIIH Ha BCE BOIPOCHI
JTaHBI TIPABUIIBHBIC OTBETHI, 0€3 HEJIOUETOB;

Oyenxa: 4 («XOpOIIIOY»)
Onucanue xapakxmepucmuxu 6bINOJIHeHUS 3HAHUS: — OTICHKA 4 («XOpOIII0»), €I Ha BCE BOTPOCHI
JIaHBI OTBETHI, IPU 3TOM CYMMAapHO JIONY-IIIeHO He OoJiee ABYX OLINOOK;

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
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Onucanue xapakmepucmuxku 8bINOJIHEHUsI 3HAHUA: — OLIEHKA 3 («yIOBIETBOPUTEIHHOY), €CIIH HE
MeHee YeM Ha ITOJIOBHHY BOIIPOCOB JaHbI MPABHIILHBIC OTBETHI JINOO TPU OTBETE YaCTO
JIOMTYCKAINCh OIIHOKH;

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu 6bINOJIHEHUS 3HAHUA . — OLICHKA 2 («HEyI0BJIETBOPUTEIIBHOY), €CIIU
MPABUJIBHO JIaHbI OTBETHI MEHEE YeM Ha MO-JIOBUHY BOIIPOCOB.

KM-7. 3ammTa adoparopnoii padornl Ne 2 "UccienoBanue comiia Jlapasisi Ha
nepeMeHHbIX pexumax’

®opmbl peanu3anuu: YcrHas popma

Tun KoHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpoueaypa mpoBegeHUs] KOHTPOJbLHOIO0 MepPONPHMATHS: 3alIUTa MPOBOIUTCS J1aOOPaTOPHOU
paboTsl B ycTHOU (hopme. CTyaeHTy 3a1aéTcs MATh BOIPOCOB M3 CIHCKA BOMPOCOB JJISl 3AIUTHL.
Bpewmst onpoca - He 6osee 15 mMuH.

Kpartkoe cogep:xxanue 3aganus:
[TprimMepsl BOIPOCOB /1711 3AIUTHI:
1. Lenb naboparopuoit padotel Ne 2 "MccnenoBanue corma Jlapasns Ha mepeMeHHBIX
pexumax”.
2. CxeMa 3KCIepUMEHTAIbHON YCTaHOBKU s TabopaTopHoit paboTsl Ne 2 "UccnenoBanue
coria JlaBass Ha nepeMeHHbIX pexumax”.
3. Kakue mapameTpsl U Ha KaKUX O0BEKTaX CXeMbl U3MEPSUIUCh BO BpeMs J1a00paTopHOit
pabotsl Ne 2 "MccnenoBanue corsia JlaBaiis Ha mepeMEHHBIX pexumax .
4. Topsinox 00pabOTKK NOTYYEHHBIX Pe3yNbTaToB JlabopaTopHoii paboTsl Ne 2 "HccnenoBanue
coria JlaBass Ha mepeMEeHHBIX pexuMax”.
5. IlomydenHsble MO pe3ynbTaTaM jJadopatopHoil padotsl Ne 2 "HccnenoBanue coma Jlapans Ha
MEPEMEHHBIX peKUMax ' TJIaBHbIE PE3YJIbTaThl.
6. Kakue BBIBO/IBI MOXKHO c/ieNiaTh 1o JaboparopHoit padore Ne 2 "HccnenoBanue coruia
JlaBans Ha nepeMeHHbIX pexuMax'?
7. JlaBieHHE TTOITHOTO TOPMOKEHUS.
8. CtaTnueckoe /JaBlieHueE.
9. CxopocTtsb 3ByKa. Ee onpenenenue.
10. Kputnueckas ckopocts. Ee onpenenenue.
11. HazoBuTe Bce razoiuHaMHyecKue pyHKIUH.
12. Yem paznuuarorcst yucia M u A?
13. Kak nosyuyutb CKOpOCTb, OOJIBLIYI0 KPUTUYECKOM ?
14. B ueM reoMeTpuyeCKUi CMBICT (YHKIIMH IPUBEACHHOTO YJEIBHOI0 pacxoaa’?

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3anaHUpOBaHHbIE pe3ynbTaThl OoOyueHus 1o | Bompocskl/3ananus A NpoBEpKU
JUCLUIUINHE

3HaTh: METOJAbl HW3MEPEHHsI  IapaMeTPOB 1.9. CxopocTtsb 3Byka. Ee onpenenenue.
IIOTOKAa B JI0- U CBEPX3BYKOBBIX TEYECHUAX 2.10. Kputnueckas ckopocts. Ee
ra3oB OIpeJieNIeHue.
3.13. Kak nmoiy4uTh CKOPOCTb, OOIBIIYIO
KPUTHYECKOU?

4.14. B ueM reoMeTpUYECKUI CMBICIT
(YHKIIUU NPUBEIEHHOTO yEIbHOIO
pacxona?

5.12. Yem paznuyarotcs uncina M u A?

21




3anaHUpOBaHHBIE pe3ynbTaThl OoOyudeHus 1o | Bompocsl/3ananus 1 mpoBepKu
JTUCHUTIIINHE

6.11. Ha3zoBuTte BCce ra3oqHaMAYECKUE
GyHKIMH.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Onucanue xapakxmepucmuxu 8bINOJIHEHUS 3HAHUs: — OIICHKA 5 («OTJIIMYHOY), €CJIH Ha BCE BOIPOCHI
JaHBI TIPABUIILHEIC OTBETHI, 0€3 HEI0Ue-TOB;

Oyenka: 4 («X0OpOIIOY)
Onucanue xapaxmepucmuxu 8bINOJIHEHUs 3HAHUA: — OLIEHKa 4 («XOPOII0»), €CIIK Ha BCE BOIIPOCHI
JaHbI OTBETHI, IPH TOM CYMMAapHO JOMY-IIeHO He 0oJiee TBYX ONIHOOK;

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: — OIIEHKa 3 («yIOBIETBOPUTEILHO»), €CITU HE
MEHEe YeM Ha IMOJIOBHHY BOIPOCOB JaHbBI PABHILHBIC OTBETHI JIMOO ITPU OTBETE YACTO
JIOTyCKAJIKCh OIUOKH;

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmukuy 6blNOJIHEHUs. 3HAHUA: — OLIEHKA 2 («HEYJOBIETBOPUTEIBHOY), €CIIN
NPaBUIBHO JIaHBI OTBETHl MEHEE YeM Ha MO-JIOBUHY BOIIPOCOB.

KM-8. 3amura nadoparopnoii padorsl Ne 3 "HcciienoBanne NOrpaHu4HoOro cjiosi Ha
IJIOCKOi CTeHKe NMPH 0e3rpajieHTHOM TedeHun"

®opmbl peanusanun: YcrHas Gopma

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padbora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBeieHUs] KOHTPOJBHOIO MepoONpHUATHSA: 3alldTa MPOBOIUTCS J1abopaTOPHOU
paboThl B ycTHOU (popme. CTyneHTy 3a7aéTcsl MATh BONPOCOB M3 CIHMCKAa BOIPOCOB JUISL 3AILUTHI.
Bpewms onpoca - e Gosee 15 MuH.

Kpatkoe conepxanue 3agaHus:
[TpriMepbl BOTPOCOB /171 3AIUTHI:
1. Llens naboparopHoit paboTs! Ne 3 "MccnenoBanre NOrpaHUYHOTO CJIOSI HA TUNIOCKON CTEHKE
npu 0e3rpaueHTHOM TeueHun".
2. CxeMa 3KCIIEpUMEHTAIbHOM ycTaHOBKH JabopaTopHoii paboTsl Ne 3 "MccrnenoBanue
MOTPAaHUYHOTO CJI0S Ha TUIOCKOM CTEHKE NMpH 0e3rpaiueHTHOM TeUeHHUH'".
3. Kakue mapaMeTpbl ¥ Ha KakuX 00BEKTaX CXEMbl U3MEPSUINCH BO BpeMs J1a00opaTopHO
pabotel Ne 3 "MccnenoBanre NOrpaHUYHOTO CJI0s HA TUIOCKOM CTEHKE MpHU 0e3rpaJueHTHOM
TEYECHHUH'".
4. Tlopsimox 06pabOTKHM MOJYICHHBIX PE3yJIbTaTOB JabopaTopHoit padoThl Ne 3 "UccnenoBanue
MOTPaHUYHOTO CJI0S Ha IUIOCKOW CTeHKe MpH 0e3rpalueHTHOM TeUEeHUH .
5. [lonyyennsie mo pe3ynbpTaTam JiadbopatopHoit padotsl Ne 3 "MccienoBanue morpaHuuHOTO
CJIOS Ha TUIOCKOW CTEHKE MpU 0e3rpaJUeHTHOM TeUeHHH'" TIIaBHbIE PE3YJIbTaThI.
6. Kakue BBIBOZIBI MOXKHO clienaTh 1o JJabopatopHoi padbote Ne 3 "HMccnenosanue
MOTPAaHUYHOTO CJI0S Ha IUIOCKOW CTeHKe MpH Oe3rpalueHTHOM TeUEeHU U
7. IloHsATHE TOIPaHUYHOTO CJIOSI.
8. TonmmuHa Gpu3nUecKasi IOrpaHUYHOTO CIIOSL.
9. NHTErpasibHBIE TOJIIUHBI IOTPAHUYHOTO CIIOSI.
10. IIpoonbHbIN TpaAMEHT AABJICHUS U XapaKTep TEYEHUs B KaHAJIE.
11. YcnoBusi BOSHUKHOBEHUSI OTPBIBA MMOTOKA OT IJIaJKOW CTEHKH.
12. ®opmnapameTp NOTpaHUUHOTO CIIOSL.
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13. Kpurepun oTpbiBa HOrPaHUYHOTO CIOS.

14. JlamuHapHBINA U TYpOYJCHTHBIN OTPAHUYHBINA CIIOM.

KoHTposbHbIe BONPOCHI/3a1aHUA:

3annaHUpOBaHHBIE pe3ylbTaThl OOydeHHUs 10
JUCHHUTIIINHE

Bompocsi/3aganus 1j1st npoBepKu

3HaTh: MCTOAbI U3MEPCHUA IIapaMETPOB IIOTOKA B
J0- 1 CBCPX3BYKOBLIX TCUCHUAX I'a30B

1.7. IloHsiTHE TOTPAHUYHOTO CJIOSI.

2.8. TonmuHa pusnyeckas
MOTPAHUYHOTO CIIOSL.

3.9. UnTerpanbHble TOMIIMHBI
MOTPAHUYHOTO CIIOSL.

4.10. IIpononpHBIi rpaJUeHT JaBICHUS U
XapakTep TeUCHHs B KaHAJIE.

5.12. ®opmnapameTp NOTPaHUYHOTO
CJIOS1.

3HaTh: 0COOEHHOCTHU TEUEHUN BA3ZKOU KUNKOCTU

1.11. YcioBusi BO3HUKHOBEHUS OTPBIBA
[IOTOKA OT IIaJIKOW CTEHKH.

2.13. Kputepuu oTpbiBa MOTPaHUIHOTO
cI1osl.

3.14. JlamuHapHBIA U TYpOYJICHTHBIN
TOTPAHUYHBIN CJIOM.

OnucaHue MKaJbI OLleHUBAHUS

Oyenka: 5 (KOTITUIHOY)
Onucanue xapaxmepucmukuy 6bINOJIHEHUs 3HAHUA: — OLIEHKA 5 (KOTIMYHOY), €CITM Ha BCE BOIPOCHI
JIaHBI IPaBUIILHBIC OTBETHI, 0€3 HEIOUETOB;

Oyenxa: 4 («XOpoILIO»)
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: — OLIEHKa 4 («XOpOILI0»), €CJIM Ha BCE BOIIPOCHI
JIaHbI OTBETHI, IIPU 3TOM CYMMAapHO JOIYIIEHO He 00Jiee IBYX OIINOOK;

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Onucanue xapakmepucmuku 6blNOJHEHUs 3HAHUA: — OLIEHKa 3 («yIOBJIETBOPUTEIBHOY), €CIIH HE
MEHee YeM Ha ITOJIOBHHY BOIIPOCOB JaHbl IPaBUIIbHBIE OTBETHI JINOO MPU OTBETE YaCTO
JOTTYCKQJIMCh OLTUOKH,

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu 8bINOJHEHUs 3HAHUA: — OLEHKA 2 («HEYIOBICTBOPUTEIHHOY), €CIIH
MIPABUJIBHO JIaHBI OTBETHI MEHEE Y€M Ha ITOJIOBUHY BOIIPOCOB.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

9K3AMEHAIIMOHHBIN BIJIET Ne XX Ymeeparcoaro
Kadgenpa IIapoBbIx u razoBeix TypouH uM. A.B. 3ab. kadenpoii
Hlerasiera
M2
Jucuunianna
«I'maporazofuHaMuKa
HuctutyT 91MU 20XXr.

1. Ha Bxoze B comio JlaBasns pacrosioskeH NpsMOM CKadoK YIUIOTHEHHUS. BxoaHoe ceuenue coma
JlaBans nmeet d1 = 250 MM, tuamerp MuHUMaNBEHOTO cevueHus d2 =200 mm. JlmaMeTp Ha BBIXOJE
corna JlaBamst d3 = 300 mMm. Mcredyenne u3 coria JlaBains mporUCXOANUT IPU pacIETHOM CBEPX3BYKOBOM
pexxume B atmocdepy ¢ gaBineHneM armoceproro Bo3nyxa 104 [1a u Temmepatypoii B ctpye 300 K.
Omnpenenuts CKOPOCTU M JAaBJICHUS Ha BXOAE B coruio JlaBajs, BO BCEX CEUCHMSAX COILIA M PacXo[ yepes
coro. (Teuenne cantats ogHOMepHBIM. [IpuaaTh k = 1,4; R = 287mx/kr-K) (35 6as10B).

2.Paccumntats cuiy taru TP/ npu nBmkeHnn camosneTta co ckopocThio 800 KM/4 py BHEITHEM
naiennn 0,4x105 [la, ecu pacxonx Bo3ayxa depes Bo3ayx03a00opHUK paBeH 20 Kr/c, a TOIUIHBA B
Kamepe cropaHus - 1 kr/c. /IBuraresp ocHalleH OOBIYHBIM CY>KMBAFOIIUMCS COIIJIOM C BBIXOIHOM
wiomaneto 0,2 M2. JlaBiaeHre u TeMieparypa HoJIHOro TOPMOXKEHHS MEPE]] COIUIOM cocTaBisAoT 2x105
ITa u 400 K. OnpenenuTs Opy 3aJaHHBIX TapaMeTpax MaKCUMaJIbHYIO CKOPOCTh IIOJIETa camMoJieTa U
4rca0 Maxa npu CO3AaHUH TATH TOJBKO 32 CYET PA3HUIIBI JAaBICHUHN Ha Cpe3e COIla, , €ClIU
temneparypa 3a 6oprom 220 K. (Teuenne cunurats ogaomepHbIM. [punsts k = 1,4; R = 287 mx/xr-K).
(30 6an10B).

3. HaiiTi moTeHIman CKopocTH ¢ U GYHKIUIO TOKa Y KoMIuIekcHoro notenimana F(z) = F1(z) + F2(z),
rae F1(z) = z2, z = x +Hy. HaiimuTte koopIuHaTHBIE CKOPOCTH ITOTOKA U JIaBJICHUE HA MJIOCKOCTH
TEYEHHUsS B TOUKE C KoopAuHaTtaMu X = 1M, y = Im. [Ipursrte Poo = 1-1074 Ila, poo = 1000 kr/mM3, coo =5
M/c. (20 6asIoB).

30. beckoneunsrii umuHAP paguycom r) = 1 M, pacrooKeHHBIH Ha IJIOCKOCTH B Ha4ajie KOOPIWHAT,
00TeKaeTcsl MI0CKONapasiebHBIM IOTOKOM HECKHMAEMOH KUAKOCTH co cKopocTbio U = 20 M/c, poo
=104 ITa u p = 1,2 kr/mM3, JABWKYIIUMCS BJOJIb MTOJIOKUTEIBHOIO HAMPABJICHUS OCH X (CJIeBa HAIIPaBo).
Hunuaap BpamaeTcsi BOKPYT CBOETO HEHTPa M0 4YaCOBOW CTPEJKE MM MPOTHUB YacOBOM CTPENKHU C
yrioBo# ckopocthio ® = 10 1/c.

Bap 1. B xakux Toukax KOHTypa IIMJIMHApPAa MUMEET MECTO MaKCHUMaJbHOe AaBiieHne. OnpenennuThb
MECTOTIOJIO’KEHHE 3TUX TOUEK Ha TTOBEPXHOCTH IIMJIMH/IPA U 3HAYSHHE JaBICHUS B 3TUX TOUKAX.

Bap 2. B xakux Toukax KOHTypa HIUIMHIPA MUMEIOT MECTO MAaKCUMYMBbI (DYHKIIMU CKOPOCTH.
OnpenennuTs MECTONOI0KEHHE ITUX TOUEK HAa MOBEPXHOCTH LMWJIMH/PA U 3HAYEHUSI CKOPOCTH B 3TUX
TOYKaX.

Bap 3. Onpenenuts BeMWUKHY 1 HalpaBiIeHHUE AEMCTBUS OJEMHOM CHIIBI. YKa3aTh HAIIpaBJICHUE
cuiiel Ha cxeMme. [loctpouts cxemy obtexanus numHapa (20 6as110B).

4. Io riaakoi ropu3oHTaILHON TpyOe ¢ nuameTpoM 150 MM nepekaunBaetcs Boga (p=103 kr/m3) ¢
pacxonom 5 ii/c. Koapdumment nuaamudeckoit Bsi3koctu Boabl | = 1-10-3 kr/(m-c). Onpenenurtsb
rajieHue gaBieHus B Tpyoe. (20 6as1oB).

5. I'magxast niaacTUHA IUPUHON 1 M IO HYJIEBBIM YTJIOM aTaku 001yBaeTcsl ¢ OJHOH CTOPOHBI
MOTOKOM Bo3ayxa ¢ nasienueM p =105 Ila, temnepatypoit T = 293K u ckopoctsio U = 10 m/c.
Koaddunment nunammdeckoit Bsazkoctu L =18-10-6 kr/(m-c). Onpenennts KOOPAUHATY TOUKU
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Mepexo/ia OT JIAMUHAPHOTO TEYCHHS B TIOTPAHUYHOM CIIO€ K TYpOYJICHTHOMY U TOJIIIUHY O
MTOTPAHUYHOTO CJIOS (WJTM) CYMMAapHYIO CHITY TPEHHSI, AEHCTBYIONIYIO Ha IIACTHHY B 3TOM CEYCHHUH.
Rexp = 5x105. (20 6an;10B)

IIpouenypa npoBeaenust

DK3aMCHAIIMOHHBIM OujeT BKIOYaeT S5 3amad. [IpaBuiabHOE BBIMOJHEHHE KaXIAOW 3aaqd
COOTBETCTBYET yKa3aHHOMY K HeH KoimdecTBy OayioB. [IpaBuiibHOE BBIMIOJIHEHHE BCEX 5 3aaa4
cootBercTByeT 100 Gamtam uimu oreHke "oTIuIHO"

I Ilepeuens komnemenyuil/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C6OCHUA OUCUUNIUHDL

1. Komnerenunss/Muankarop: UJI-lonk-4 JleMoHCTpHpyeT NOHMMaHKE OCHOBHBIX 3aKOHOB
MEXaHUKH JKUAKOCTH U Ta3a U MPUMEHSET UX JJIsl pacyeTa 3JIEMEHTOB TEIIOTEXHUYECKUX
YCTaHOBOK U CHUCTEM

Bonpocel, 3a1anns
1.0OmnpenenuTs CKOPOCTHU U /1aBJICHUS HAa BXOJE B COIIIO JIaBass, BO Bcex CEUEHUSIX COIUIa U
pacxos yepes3 CoIuIo.
2.Paccuntars cuny Taru TP/l OnpenenuTs npu 3aJaHHBIX TApaMETPax MAKCUMAJIbHYIO
CKOPOCTB I0JIETA caMoJIeTa U YuciIo Maxa Ipy CO34aHHUHU TATH TOJIBKO 33 CYET Pa3HULLBI
JIaBJICHUM Ha Cpe3e coruia.
3. B Kakux Toukax KOHTYpa HWIMHIpPAa MMEET MECTO MakCHUMajbHOe JaBieHue? OnpenennuThb
MECTOIIOJIOKEHUE 3THX TOYEK Ha MIOBEPXHOCTH LIWJIMH/PA U 3HAYCHHUE JTABJICHUS B ITUX
TOYKaXx.
4.B KaKkux TOYKaxX KOHTYpa IMHJIUHIPA UMEIOT MECTO MAKCUMYMBI ()YHKIIUU CKOPOCTH?
OnpenenuTs MECTOMOIOKEHUE 3TUX TOUYEK HAa MOBEPXHOCTHU LIWINH/PA U 3HAYEHHUST CKOPOCTH
B OTUX TOYKAX.
5.0mnpenenuTs BEMUYMHY U HAIIPaBICHUE JEHCTBUS OJbEMHOM CUIIBL. Y Ka3aTh HAllpaBJICHNE
cuiibl Ha cxeme. [loctpouts cxemy oOTeKaHUs HUIMHIpA.
6.0npeaenuTs NnajeHue JaBleHus B Tpyoe.
7.01npenenuTb KOOpAMHATY TOYKH MEPEX0/1a OT JaMUHAPHOTO TEYEHHS B IOIPAaHUYHOM CJIOE K
TypOYJIEHTHOMY U TOJILIMHY O MMOTPAHUYHOTO CJI0s (MJIM) CyMMapHYIO CUITy TPEHHUS,
JIEHCTBYIOIYIO Ha IJIACTUHY B 3TOM CEYECHHH.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Yto0 Takoe yncjao Maxa?
ITpaBunpHO | Bam

OTHOUIEHUE CTATHYECKON CKOPOCTU K CKOPOCTH 3BYKa
OTHOILIEHUE JIOKAJIBHOM CKOPOCTH K JIOKAJIbHOW CKOPOCTH 3BYKa
OTHOILIEHUE JIOKAIBHOM CKOPOCTH K KPUTUYECKON CKOPOCTH
OTHOLIEHUE KPUTUYECKONW CKOPOCTH K JIOKAJIbHOM CKOPOCTH 3BYKa

OtBerTsI:
Bribepute BapuaHT oTBeTa

BepHb1i1 OTBET: OTHOLIEHUE JIOKAIBHON CKOPOCTH K JIOKAIBHON CKOPOCTH 3BYKa
2.9T10 Takoe KPpUTHYECKOEe ceyeHue?
[IpaBusipHO | Bam

Ceuenrie B KOTOPOM JOCTUTAIOTCS TApAMETPHI MTOJIHOTO TOPMOKEHUS
Ceuenrie B KOTOPOM JOCTHUTAETCsl CKOPOCTh 3ByKa

Ceuenrie B KOTOPOM IUIOIIA b MAKCHMaJIbHA

Ceuennie B KOTOPOM IUIOIIAb MUHUMAJIbHA
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OtBeTsI:
Bribepure BapuaHT oTBETa
Bepwusiii otBer: CeueHne B KOTOPOM JOCTHTAETCsl CKOPOCTh 3BYKa
3.Kaky1o JHepruio noToka XxapakTepu3yoT napaMeTpbl MOJHOI0 TOPMOKEHHU S ?

IIpaBuibpHO | Bam

CTaTUYECKYIO SHEPTHIO

KHHCTUYCCKYIO SHCPI'UIO

TOJIHYIO0 DOHEPI'HUIO

NOTCHIHUAJIbHYIO SHEPTUIO

OTBeETHI:
Bri6epute BapuaHT oTBETa

BepHblil OTBET: MOJHYIO SHEPTUIO
4. Y10 He0OX0AMMO /1JIs1 OTlpeeieHHs] IapaMeTPOB MOJHOI0 TOPMOKEHUsI ABUKYLLEr0cst
MOTOKAa?

IIpaBunpHO | Bam

HU3MCPUTH IJIOTHOCTH ITOTOKA

H3OSHTpOHHI7[HO 3aTOPMO3UTH IOTOK

M303HTPONUHHO pa3orHaTh NOTOK

H3MEPUTh CTATHYECKOE JAaBJICHUE M CTATHYECKYIO TEMIIEPATypy

OTBeTHI:
Bribepute BapuaHT oTBETa
BepHbIi1 OTBET: M309HTPOIUUHO 3aTOPMO3UTH TOTOK
5.Kak npeoOpa3yercs paboTa TpeHHs IPU ABUKEHUH ¢ TPeHHEM (BA3KOCTbIO)?

IIpaBunpHO | Bam

IlepexoauT B CKOPOCTh

[lepexonuT B naBieHHe

IlepexoauT B TEIIIOTY

ITepexoaut B Maccy

OtBeTsI:
Bri6epute BapuaHT oTBETa

Bepusiii otBet: Ilepexoqut B Temiory
6.YT1o Takoe ypaBHenue bepuynin?

[IpaBunpHO | Bam

ypaBHeHI/Ie COXpaHCHHA MAaCChI IJId ) KUAKOCTH, HOI[‘II/IHSIIOHICI‘/'ICSI YpaBHCHUTIO
cocrosiaust MenpeneeBa-Knaneiipona

YpaBHEHUE HEPA3PBIBHOCTH AJIS AKUAKOCTH, MOAUYMUHSIOIIEHCS YPABHEHUIO
coctosHusg MeHaeneeBa-Knaneiipona

YpaBHEHUE COXPAHEHUS UMITYJIbCA JIJISl BSI3KOU MI€alIbHOM KUJIKOCTH,
MOAYMHAIONICHCS ypaBHEHUIO cocTosiHMsI MeHieneeBa-Knaneiipona

VYpaBHEHHE COXpaHEHUS SHEPTUH JUISl dKUAKOCTH, TOAUNHSIOIIEHCS YPaBHEHHIO
cocrosiHusl MenpeneeBa-Knaneiipona

OtBerTsI:

Bribepute BapuaHT OTBeTa
BepHbl1il oTBET: YpaBHEHUE COXPAHEHUS SHEPTHUH [T )KUIKOCTH, ITOAYHHSFOIIEICS
ypaBHEHHIO cocTtosiHusg MenneneeBa-Kinaneipona

7.YT0 XapakTepu3yeT JHTAIbINA?

IIpaBunpHO | Bam

COCTOSIHUE TEPMOJJMHAMHYECKON CHCTEMBI 0€3 y4eTa COBEepIICHHOM el Wi HaJl
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Hel pa0oThI

COCTOSHHC TCpMOﬂHHaMquCKOﬁ CHUCTEMBI C YUCTOM IIJIOTHOCTH BUXPEBOT'O
IIOTOKa

COCTOSTHHE TEPMOJIMHAMUYCCKON CHCTEMBI C YYETOM COBEPIICHHOW €i MTH HaJ
Hel pa0oThI

COCTOSIHHIE€ TEPMOJIMHAMUYIECKON CHCTEMBI O€3 ydeTa COBEepIIaeMoi el paboThI

OTtBeTsI:
Bribepure BapuaHT oTBeTa

BepHblil 0TBET: COCTOSIHUE TEPMOAMHAMUYECKON CUCTEMBI C YYETOM COBEPIICHHOU € i1

HaJ Hell paboThl
8.I'me B kaHaJie ¢ MepeMeHHOM MJI0IAIBIO CeYeHUS MOKET ObITh JOCTUTHYTA CKOPOCTh
3ByKa?

ITpaBunpHO | Bam

Ha Bxone B kaHan

B BEIXOOHOM ceueHHN

B MuHMMaIbHOM ceUeHHU

B cpeanem ceuenun

OTBeTHI:
Bribepute BapuaHT oTBETa

Bepnbpiii orBeT: B MUHMMaNbHOM CEYEHUH
9.Kak u3MeHnsieTcs pacnpe/esieHue NapaMeTpoB BHYTPH coria JlaBajis Npu CHUKEHU U
JAaBJIEHNS 32 COIJIOM, €CJIH COII0 Pa00oTaeT HA PACYETHOM pe:knuMme?

IIpaBunpHO | Bam

[TapamMeTpsl HE U3MEHSIOTCS

JlaBieHue Ha cpese comia pacTer

[TapameTpsl B KpUTHYECKOM CEUCHUH YMEHBIIAIOTCS

,HaBJ'IeHI/Ie Ha CpE3€ COIIa YMCHbLIIACTCA

OTBeThI:
BeiOepute BapuaHT oTBETa

Bepnsiit otet: [TapameTpsl He U3MEHSIOTCS
10.Kak n3meHsieTcs1 pacxo/ yepe3 corJio JlaBajisi Ipy CHUKEHUH JABJIEHHS 32 COILIOM,
€CJIU cOII0 padoTaeT HA pacuyeTHOM pexume?

ITpaBunpHO | Bam

He usmensercs

Pacret

YMeHbIIaeTcs

CTaHOBHTCS HECTAIIMOHAPHBIM (TO pacTeT, TO YMEHBIIAETCS)

OtBerTsI:
Bribepute BapuaHT OTBeTa
Bepnsiit otBeT: He nuzmensercs
11.CyuiecTBYIOT JIM B IPHPOJE CKAYKH Pa3psizKeHus?

[IpaBusipHO | Bam

Ha

Her

OtBerTsI:
Bribepute BapuaHT OTBeTa
Bepnsiii otBeT: Her
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12.B kaKy10 CTOPOHY HanpaBJieH BEKTOP NMOIbEeMHOI CHJIbI OTHOCHTEJIHLHO BEKTOpa
CKOPOCTH MOTOKA?
ITpaBunpHO | Bam

[ToBepHyT Ha 90° B CTOPOHY 3HAaKa HUPKYISIIIH CKOPOCTH

[NeprieHTUKYISIPEH BEKTOPY UPKYISIHA CKOPOCTH

[ToepHyT Ha 90° B CTOPOHY, IPOTHBOMOJIOKHYIO 3HAKY ITUPKYJISIIIMA CKOPOCTH
[lapamieneH BEKTOPY YIJIOBOTO YCKOPEHUS IMMOTOKA

OTBeTHI:

Bribepure BapuaHT oTBeTa
Bepnsiit orBet: [ToBepHyT Ha 90° B CTOPOHY, IPOTHUBOMOJIOKHYIO 3HAKY LIUPKYIISIIAN
CKOpPOCTH

II. Onucanue wkanvt oueHuBanus

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmukuy 8bINOJIHEHUsL 3HAHUA: BBICTABIICTCS, €CIIA B PE3YJIbTaTe PEIICHHS BCEX
3a/1a4 HaOpaHo He MeHee 90 GatoB

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu 8bINOJIHEHUsL 3HAHUA: BBICTABIACTCS, €CIIA B PE3YJIbTaTe PEIICHHS BCEX
3a/1a4 HaOpaHo He MeHee 80 OaToB

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6bIN0JIHeHUs. 3HAHUS BBICTABIIICTCS, €CIIU B PE3yJIbTaTe PEIICHUS BCEX
3a/1a4 HaOpaHo He MeHee 60 OaToB

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HAHUS: BBICTABIISIETCS, €CITU B pe3yJIbTaTe PEIICHUs BCEX
3a1a4 HaOpaHo MeHee 60 GaioB

II1. IIpaguna évicmaenenusn umo2o680i OUeHKU no Kypcy

WtoroBast oneHka mo AUCLMILIMHE ONpenensercs B cooTBeTCTBUM ¢ [lomokeHneM o OaimibHO-
peiituHroBoir cucreme nns  crygeHro HUY «MOUM» Ha oOCHOBaHMM CEMECTPOBOH U
HK3aMEHALMOHHOU COCTABIISAIOIIUX.
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