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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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 JeMOHCTPUPOBATh TPUMEHEHNE OCHOBHBIX CIIOCOOOB TOJTyUCHHUSI,
peoOpa3oBaHus, TPAHCIOPTA U UCIIOJIb30BAHMSI TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
cucreMax
NJI-1 JleMoHCTpUpPYET IOHUMAHUE OCHOBHBIX 3aKOHOB MEXAHMKH JKUJKOCTH U ra3a U
MIPUMEHSET UX I PacyeTa 3JEMEHTOB TEIUIOTEXHUYECKUX YCTAHOBOK U CUCTEM

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. Beimonnenue B cpok P3 Ne 1: "Mcnonp30BaHre OCHOBHBIX YPAaBHEHUN COXpPAHEHUS IS
pacuera napaMeTpoB IIPH PABHOBECHOM COCTOSIHUU U JIBUYKEHUHU HECKUMAEMBIX JKHUJKOCTEH".
(PacuerHo-rpaduueckas pabora)
2. Bemonnenue B cpok P3 Ne 2: "[Ipumenenne TeopemMbl 00 H3MEHEHUH KOJIHMYECTBA
JIBYDKEHUS JUIsl pacyeTa napaMeTpoB MOTOKOB HEC)KMMAEMOH JKUIKOCTH M ONpeIeICHUs
CHJIOBOTO B3aUMOJICHCTBUS MEXIY )KUIKOCTHIO U TBepAbIM TenoM" (PacueTHo-rpaduueckast
pabora)
3. Bemonnenue B cpok P3 Ne 3: "Pacuer mapamerpoB Teuenus B come Jlapans" (Pacuetno-
rpaguydeckas pabora)
4. Boinonnenue B cpok P3 Ne 4: "Onpenenenue cuinsl Tsiru BP/] neratensHoro anmnapara Ha
Pa3IMYHBIX PEKUMAX BBIXOJHOTO COIJIA M CHJIBI TATH CyJHA IPU 0O0TEKaHUM BEPTUKAIBLHOTO
BpaILaoLIEerocs INHPA II0CKONapauIeIbHBIM TOTOKOM HEC)KUMAeMOM KUJKOCTH"
(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)

BPC nucuuminHbl

5 ceMecTp
Beca KOHTpOIbHBIX MeponpusATHil, %o
Nunexc KM- | KM- | KM- | KM- | KM-
Paznen nucnumHb KM: 1 2 3 4 5

Cpox KM: 4 8 12 14 16

OcHOBHBIE TIOHATHS U orpeiesieHusi. OCHOBHBIC YpaBHEHHS
COXpPAaHCHUA NPUMCHHUTEIBHO K )XUJIKUM U FaSOO6paSHBIM
cpenam

OcHOBHBIE IOHATHSA U onpeeneHns. OCHOBHBIE YPaBHEHUS
COXpaHEHHsI TPUMEHHUTEIBHO K )KUJKUM U Ira3000pa3HbIM + + +
cperam

OpaHOMEpHOE JBMKCHUE UACATHHOM KUIKOCTH.
OpnHOMEpHOE J0- M CBEPX3BYKOBOE TEUCHHE T'a30B B




KaHaJIax TIPOU3BOJILHON (DOPMBI

OnHOMEPHOE JBMIKEHUE UICATBHOM JKUIKOCTH.

OnxHOMEpPHOE J10- U CBEPX3BYKOBOE TEUEHUE Ta30B B + +

KaHaJIaX MPOU3BOJILHON (DOPMBI

[1;mockue n03BYKOBBIE TEUEHUS UICATBHON HECKUMAEMOMN

JKAIKOCTH

[1mockue n03BYKOBBIE TEUEHHUS HICATBHON HECKUMAEMOM +

JKUJIKOCTH

TeueHnue BA3KOU KUIKOCTU

Teuenue BA3KOU KUIKOCTU + +
Bec KM: 15 20 20 20 25

$O6m1as yacts/[1s1 MPOMEKYTOUHON aTTecTanuud




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIIK-4 N-lonk-s HemoncTtpupyet | 3HaTh: Brimonnenue B cpok P3 Ne 1: "Mcnons30BaHre OCHOBHBIX YpaBHEHUN
MOHUMAaHUe OCHOBHBIX | 00II[ME 3aKOHBI MEXAaHUKH M | COXpPaHEHHUsI JIJIsl pacueTa mapaMeTpoB MPH PAaBHOBECHOM COCTOSIHUU U
3aKOHOB MEXaHUKH | UX MaTeMaTH4eCKOe JBUKCHUH HEC)KMMAaeMbIX uakoctel". (PacueTHo-rpadudeckas padbora)
KUAKOCTU M rasa | | BhIpaKeHUE MpUMEHUTENbHO | Brimonnenue B cpok P3 Ne 2: "[IpuMenenue Teopembl 00 H3MEHEHUHU

MPUMCHACT UX JIs pacdeTa
JJICMCHTOB
TCINNIOTCXHUYCCKUX
YCTAaHOBOK U CUCTEM

K TEUEHHUSAM KUIKOCTEN U
ra3oB

0COOEHHOCTH IBHKEHUS
JKHIKOCTEN U ra3oB B
KaHaJIax pa3IngHoON (GOpPMBI
0COOEHHOCTH TCUCHUM
BSI3KOM JKHUIKOCTH

YMeTh:

pacCcUMTHIBATH
BO3HHUKAIOIINE CUIOBBIC
peaKIUK MEXAY KUJIKON
(razoo0pa3Hoii) cpenoit u
TBEPJBIMH TeJIaMHU
pPaccUMTHIBATh MapaMeTphl
MOTOKOB JKUIKOCTEH U ra30B
BO BHEIIHHUX ¥ BHYTPEHHUX
TEUEHUIX

KOJIMYECTBA JABM)KEHUS Ul pacueTa MapaMeTpoB IOTOKOB HECKUMaEeMOM
AKHUJIKOCTH U OIIPEJIENICHHsI CUIIOBOIO B3aUMOJICHCTBUS MEXY )KUJKOCTBIO U
TBepasIM TesoM" (PacuetHo-rpaduueckas padota)

Brinonnenue B cpok P3 Ne 3: "Pacuer napameTpoB TeueHuUs B COILIE
JlaBans" (PacuerHo-rpaduueckas pabota)

Beinonnenue B cpok P3 Ne 4: "Onpenenenune cuibl taru BP/] neratensHoro
anmnapara Ha pa3JM4HbIX PEKHMMax BBIXOJIHOTO COIUIA U CHJIBI TSTU CyJHA
pu 00TEeKaHUM BEPTUKATBHOI'O BPAIAIOLIET0cs HMIUHIPA
IJI0CKOMapauIeIbHBIM TOTOKOM HecokuMaeMoit sxuakoctu" (PacuetHo-
rpagudeckas pabora)

Boinonnenue B cpok P3 Ne 5: "Teuenue BsS3Kol HEC)KUMAEMOM KUJKOCTH
BJI0JIb MJIOCKOH MIacTUHBI U 110 riaakoi Tpyoe" (PacueTHo-rpaduueckas
pabora)




1. Cooeporcanue ouenounvix cpeocme. lllkana u Kkpumepuu oyenusanus

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: 15

IIpoueaypa mnpoBeeHHs] KOHTPOJIBLHOr0 MeponpusaTusi: B pacuerHoMm 3amanmu 5 3ajad.
[IpaBuiibHOE BBITIOJIHEHUE KaXKIOM 3a/ladll COOTBETCTBYET YKa3aHHOMY K HEil KOJU4ecTBY OasioB.
[TpaBuibHOE BBIIOJIHEHUE BCeX 5 3a1a4 cooTBeTcTBYeT 100 GayaM mim oneHke "oTaudHo".

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
MaHnomeTpa B | ceuenuu apiMoBoi TpyOs! BeicoToi H = (100 + 3N) M, eciiu BhICOTa MTOKa3aHUs
muddepeHimanbHOro BogssHoro manomerpa h2 = (20 + 1N) mm. B. ct. [InmoTHOCTB BO3/1yXa
BHYTPH U CHapy>Ku TpyObl paBHbI cOOTBeTCTBEHHO pB = (1,1+0,01N) kr/m3, pu = (1,3+0,01N)
KI/M3 ¥ He MeHseTcs 1o BbicoTe. CKOPOCThIO IBUKEHUS I'a30B B TpyOe npeHeOpeub. BricoToit
TpyOOK nuddepeHnanbHOro BOJASHOIO MaHOMETpa MpeHeOpeyb.
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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 COCY/l 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. ATMOCcdepHoe naBinenue pasHo B. Haiitu naBnenue
B HIKHEM ceueHuu coruia PD u pacxon G yepes comno. KuakocTh CUUTaTh UCaTbHOM,
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 IIa.

\ 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) mm, B =105 ITa.

di

3amaua Ne 5 (30 6aioB)

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:

3HaTh: 0o0LIMe 3aKOHbI MEXaHUKHU U 1.0mnpenenuTh BBICOTY NOKa3zaHus AU epeHnaibHOro
UX MaTeMaTH4EeCKOE BbIpaXEHUE BOJISHOTO MaHOMETPA B CEYEHUH JBIMOBOM TPYOBI.
IIPUMEHUTEIIBHO K  TEYECHUSIM 2.1Ipu KakOM ypOBHE HaIlOJHEHUS BOAOU COCY]T
JKUJKOCTEN U Ta30B OTOPBETCS OT NIOBEPXHOCTH?

3.HailiTu 1aBieHue B HIXKHEM CEYEHHUH COIIA M PacXoj]
4yepes COILIO.

4.Haittu pacxona Bo3ayxa, BCaChIBAEMOI0 BEHTUIIATOPOM.
5.0npenenuThb, B KAKOM HaIIPAaBJIEHUU TEUET BOJA B
CTEKJISTHHOU TpyOKe.




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmukuy 6bINOJIHEHUsL 3HAHUs: — OLIEHKA 5 (KOTIMYHOY), €CITH B Pe3yJIbTaTe
penieHus Beex 3aaa4d HabpaHo He MeHee 90 6aos;

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6bINOJIHEHUs. 3HAHUs: — OLIEHKa 4 («XOpOIII0»), €CIIU B pe3yJIbTaTe
pernieHus Bcex 3aj1ay HabpaHno He MeHee 80 6ailoB;

Ouenxa: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6bINOJIHEHUs. 3HAHUS: — OLIEHKA 3 («yJOBICTBOPHUTEIBHOY), €CIIU B
pe3ylbTaTe pelieHus BceX 3a1aq HaOpaHo He MeHee 60 0aios;

Oyenka: 2
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUS: — OTICHKA 2 («HEYIOBICTBOPUTEIILHOY), €CITU B
pe3ysbTare pelieHus Bcex 3a1a4 HabpaHo MeHee 60 0ayuioB.

KM-2. Beinosinenue B cpok P3 Ne 2: "[IpumeHeHnne TeopemMbl 00 H3MEHEHUH
KOJIMYeCTBA IBHKEHUs /11 pacyeTa nNapaMeTpoB MOTOKOB HECXKMMAeMOM KHIKOCTH U
omnpe/eJieHHs CHJIOBOT0 B3aUMO/1€iiCTBUS MeXAY KMAKOCTHIO U TBEPAbIM TejioM'

®opmbl peaausanun: [lucemennas padbora

Tun koHTpOABLHOr0 Meponpusitusi: Pacuerno-rpaguyeckas padora

Bec konTposbHoro meponpustusi B BPC: 20

IIpouenypa mnpoBeneHusi KOHTPOJBLHOIO Meponpusitusi: B pacdetHoM 3amaHum 3 3agauu.
[IpaBuIbHOE BBITIOTHEHUE KAXIOH 3a/1aui COOTBETCTBYET YKAa3aHHOMY K HEH KOJWYECTBY OaylIoB.
[TpaBuibHOE BBIIOIHEHUE BeexX 3 3a1a4 cooTBeTcTBYeT 100 GayaM minu oueHke "oTiaudHo".

Kpartkoe cogep:kanue 3aiaHus:
Mmep:

3anaga Ne 1 (35 GamioB)

Ha pemerky, cOCTaBIEHHYIO U3 TOHKMX IUIACTHH, PACCTOSHUE MEXK]y KOTOPBIMH PaBHO ft,
Ha0eraeT co CKOPOCTHIO C MOTOK HECKUMAEMOH KUAKocTH 1o yriioMm B1. Ha ocTpeix KpoMkax
IPOMCXOIUT OTPBIB MOTOKA ¢ 00pa30BaHMEM BUXPEHl, a 3aTeM MOTOK BBIPABHUBAETCS U TEUET
MEXly IUIACTHH 110 BceMy cedeHuto. Ha BbIXosie MOTOK UMEET CKOPOCTh W.

Haiitu koapduuuent norepu gasneHus {, onpeaessieMblil OTHOIIEHUEM Pa3HOCTH
JTaBJICHUH 3a PEIIeTKOM IUIACTHH B cllyyae TeueHus: 0e3 moTepb Ha BUXpeoOpa3oBaHue p2ua u
¢ notepsimu p2 k Benmuuune 0,5xc2. Ilpunsars f1=(40 — Ne)o, a  B2=(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 coenHEeH ¢ Tpyooit d2 = 300 mm. OnpenenuTs BEIUYUHY U
HallpaBJICHUE CUIIBL, ACHCTBYIOLIEH B OCEBOM HAIPABJIICHUH HA IEPEXOJHBIN y4aCTOK IIPU
TEeYeHUH BO31yxa ¢ pacxogoM G. [laBieHue Ha BxoJie B epexoqHuK pl, remmeparypa - T1.
Boznyx cuurath naeanbHbIM ra3oM, TEYEHUE OJHOMEPHBIM, CKUMAEMOCThIO PEHEOpEYb.
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 GomnbLION Oak HamuTa BoJa, ypoBeHb koTopoit H = (4 + 0,1N) m
noep>KuBaeTcs mocTossHHBIM. Ha rimyoune H k 6aky npucoeamHeHa ropu3oHTallbHas TpyoOKa
nmuHOM L = (18 + N) M ¢ 3aaBIKKOIM Ha KOHIIE. 3a/IBUKKAa MTHOBEHHO OTKpPBIBAETCSA, U BOJa
yepe3 TpyOKy HauMHaeT BBhITEKaTh B aTMochepy. OnpenenuTh 3aK0OH U3MEHEHUS CKOPOCTH
WCTCUCHUS HA KOHIIC TPYOKHM B 3aBHCHMOCTH OT BPEMEHHU U HAWTH MIPEICTbHOS 3HAUCHHE
ckopocTH. OnpenenuTs BpeMs, 4epe3 KOTOpoe CKOpocTh OyaeT paBHa 50% OT MaKCUMaTbHON U
99% oT MakCHUMaJIbHOM.

Pemenue nuddepeHmansHOro ypaBHeHUs AaTh JIN00 aHamuTH4Yeckoe, 11ubo B MathCad.
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KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

L

3HaTh: O6H.[I/Ie 3aKOHbI MCXaHUKH U
HX MAaTE€MaTUYCCKOC BBbIPAXKCHUC
MMPUMCHUTCIILHO K TCUCHUAM
)KI/II[KOCTGI‘/‘I H ra3oB

1.0npenenuTs 3aKOH U3MEHEHHUSI CKOPOCTH UCTEUYCHHS Ha
KOHIIE TPYOKH B 3aBUCMMOCTH OT BPEMECHH U HAHTH
peieIbHOE 3HAYCHUE CKOPOCTH.

2.0npenenuTs BpeMmsl, 4epe3 KOTOpOoe CKOPOCTh OyaeT
paBHa 50% ot MakcuMaiabHON B 99% OT MaKCHMaJIbHOM.

YMeTh: paccCUMThIBaTh MapaMeTphbl
HOTOKOB JKHUJIKOCTEM M Ta30B BO
BHEILIHUX U BHYTPEHHHUX TEYCHUSIX

1.0Onpenenuts BEJIMYMHY U HAPaBJIEHUE CUJIBI,
JIEHCTBYIOIIEH B OCEBOM HaIlPaBJICHUU HA IEPEXOIHBIN
y4acTOK BO3AyXOIpPOBO/A.

2.Haiiti koapdunmenT norepu nasieHus g,
olpeiesIIeMblii OTHOILICHUEM Pa3HOCTH JABJICHUM 32
PEIIETKOM TUIACTHH, B Cllydae TeYeHus 0e3 moTeph Ha
BUXpeoOpa30BaHUE U C MOTEPSIMH.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuky 6bINOJIHEHUs 3HAHUA: — OLIEHKA 5 («OTIMYHO»), €CIIH B pe3yJIbTaTe
pereHus Bcex 3ajad HabpaHno He meHee 90 6aioB;

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuky 6blNOJIHEHUs 3HAHUA: — OLIEHKa 4 («XOpOILI0»), €CIIU B pe3yJibTaTe
pereHus Bcex 3aa4d HabpaHo He meHee 80 O6aoB;

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmukuy 8bINOJIHEHUs 3HAHUA: — OLEHKA 3 («yJOBIETBOPUTEIBHOY), €CIIU B
pe3yibTaTe pelieHrs BceX 3a/1a4 HaOpaHo He MeHee 60 6ayioB;

Oyenka: 2

Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: — OLIEHKa 2 («HEeyI0BIETBOPUTEIILHOY), €CIIU B
pe3ynbTaTe pelieHus Bcex 3aaad HaOpano MmeHee 60 6amios.

KM-3. Beinmosanenne B cpok P3 Ne 3: "Pacuer napamerpoB Teuenus B comuie Jlapans"

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoIbLHOTO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec koHTpOosbHOrO0 Meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOrO Meponpusitusi: B pacuerHom 3ajmaHum 5 3amad.
[TpaBuiIbHOE BBHIMOJIHEHUE KaXI0H 3a/1aud COOTBETCTBYET YKa3aHHOMY K Hel KOJIHMYecTBY OauioB.
[IpaBunpHOE BBIMIOTHEHUE Beex S 3aaa4d coorBeTcTBYET 100 Gayuram uinu oreHke "oTiandHO".
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Kpartkoe conep:xanue 3a1anus:
IMpumep:

3amaya Ne 1 (20 6aymoB)

Bo3nyx pasronsercs B coruie JIaBans. Pexxum TeueHus - pacyeTHbIA CBEPX3BYKOBOM.
N3BecTHO naBiieHHE MOTHOTO TopMOoXKkeHHs niepen corioM pO = (1Ne + 2) -105 Ila, ckopocTh B
BBIXOAHOM ceueHun AK = (1,4+ 0,02-Ne). Haiitu naBieHne Ha cpe3e B BBIXOJHOM CEYCHUU
COILIa JIJIsl paCYETHOTO CBEPX3BYKOBOI'O PEKMMA TEUEHUSI U JIaBIICHUE pa 3a COILIOM, IPU
KOTOPOM B BBIXOJIHOM CEYEHUU BO3HUKACT MPSIMON CKavOK YIuIoTHeHUs. OnpenenuThb
JUana30H U3MEHEHUS JaBJICHUS pa 3a COIIOM, IIPH KOTOPOM PacXo]l 4epe3 COILIO He
MU3MEHSIETCHI.

3amaga Ne 2 (20 6amioB)

Boznyx BeITeKkaeT yepes cyKuBaroIieecs comio u3 6aka 00iporo 0o6beMa, B KOTOpOM
napameTpsl nojaHoro Topmoxkenust TO = (300 + 20-Ne)K u p0 = (Ne +2) -105 I1a
MOJJICP)KUBAIOTCA MTOCTOSSHHBIMU. B0o31yx BhITEKaeT u3 0aka B cpefy, Iie JaBJICHHUE MOXKHO
U3MeHATh. B nepBoM citydyae oHo coctasisieT 80% ot p0, Bo BTopoM — 60% ot p0, B TpeTbeM —
40% ot p0, B uetBepToM — 20% 0T p0, 1 B OCIEAHEM CIIy4ae UCTEUEHUE TPOUCXOAUT B CPELY,
rae noaaepxkupaercss p = 0. OnpenenuTs JaBIeHUE Ha CPE3€ COIUIA I BCEX CIIy4aes,
CKOpPOCTH ¢ U Temneparypy T B cTpye Ha cpe3e coljia, CYUTasi TeYeHHE OJHOMEPHBIM.

3amaua Ne 3(20 6amnoB)

Bo3nyx pasronsercs B come JIaBais. Pexxum TedeHns - pacueTHBIN CBEPX3BYKOBOM.
W3BectHO naBnenue 3a corioM pk = 105 [1a, Ak = (1+ 0,03-No) B BBIXOTHOM CEYEHUH U
TeMIiepaTypa rnoHoro ropmosxenus nepen comiom TO = (300 + 20-No)K. [Tnomans
MUHHUMaJIbHOTO ceueHus Fmin = 2-10-3 M2. HaiiTu naBienue moaHoro ropmokenus p0 Ha
BXOJI€ B COILIO, pacxo. yepe3 comto G (Kr/c) v riomnaab BEIXOJHOTO ceYeHus coruia Fk.

3anaga Ne 4 (20 6amioB)

Bo3ayx Tedet no Tpy6e nepeMeHHOIro ceueHusl, BeITeKast U3 6aka 601b110ro o0bema,
apaMeTpsl OJHOTO TOPMOKEHHS B KOTOPOM MOIEPKUBAIOTCS TOCTOSIHHBIMU. V3BeCcTHO, 4TO
B CEUEHHH, TJI€ IOCTUTAETCs] MAaKCUMAaJIbHAsi CKOPOCTh B TAHHOM KaHaje, paBHas (200+1-Ne)
M/c, Temmniepatypa pasHa (300+ 1-No)K. M3BecTHBI Takke COOTHOIICHHS TUIOIIA/IeH B KaHaJe
F1=2F3, F2 =3F3 u F4 =2,5F3. Haiitu 3HaueHus A, € ¥ T BO BCEX YETHIPEX CCUCHUSX.
TeueHue cuuTaTh OJHOMEPHBIM.

3amaga Ne 5 (20 6amioB)

[Tapametps! BozaymHoro notoka Al = (1,5+0,01-Ne) , p1 = (100+10-Ne) kIla, T1 =
(300+10-Ne). Haiitu abcomoTHOE 3HaU€HUE CKOPOCTH NOTOKa ¢l 1 nmokazanue Tpyoku Iluro,
YCTaHOBJICHHOHM B 3TOM MOTOKE, €CIIU TIepe/l HacaakoM TpyOku [InTo Bo3HUKaET MpsiMoit
CKA4OK yIUIOTHeHHs. HaliTu Takke 1aBjiIeHue MOJHOTO TOPMOXKEHHS Nepes] ckaukoM. Tedenue
cunTaTh omHOMEpHBIM. Cpena — BO3ayX.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCOOEHHOCTHM JIBUKECHUSA
JKUIKOCTEM M Ta30B B KaHalax
pa3IuIHON (POPMBI

1.HaiiTu naBneHue Ha cpe3e B BBIXOJJHOM CEUEHUH COILIa
JUISl paCYETHOTO CBEPX3BYKOBOI'O PEKUMA TEUCHUS U
JABJICHUE 32 COIUIOM, ITPU KOTOPOM B BBIXOJTHOM
CEYEHUH BO3HUKAET NPSIMOU CKA4YOK YIIJIOTHEHHUS.
2.Haiitu naBienue noaHoro TopmoxkeHust p0 Ha BX0JI€ B
coruio, pacxo uepe3 coruio G (Kr/c) v miomnaib
BBIXOJHOTO C€UeHHMs coruia Fk.

3.HaiiTu 3Ha4eHUS A, € ¥ T BO BCEX YETHIPEX CCUCHUSX.
4.HaiiTu Tak»e 1aBje€HUE ITOJHOI'O TOPMOKEHUS
CKAYKOM YIUIOTHEHHS.

YMeTh: paccuuThIBaTh NapaMmeTpbl
IOTOKOB JKUJAKOCTEH M Tra3oB BO
BHEIIHUX U BHYTPEHHHUX TEUCHHUSAX

1.0npenenuTh 1aBiIeHUE HA CPE3E COILIA ISl BCEX
ClIy4yaeB, CKOpPOCTh ¢ U TeMriepatypy T B cTpye Ha cpese
CoIula, CYMTasi TCYEHUE OJTHOMEPHBIM.

2.Haiitu abconoTHOE 3HAYeHHE CKOPOCTH MOTOKa ¢l u
nokazanue Tpyoku [1uto, ycraHOBIEHHOH B 3TOM
MOTOKE, eCJIU Tepe]l HacakoM TpyOku [Iuto Bo3HuKaeT
MPAMON CKAaYOK YIIJIOTHEHHS.

3. Onpenenuth quana3oH U3MEHEHHsI IaBJICHHUS 3a
COILIOM, IIPY KOTOPOM PacxoJi Yepe3 COILIO HE
W3MEHSETCS.

OnucaHue MKAJbI OLleHUBAHUS:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 8bINOJIHEHUSA 3HAHUA: — OIICHKA 5 (COTIMYHOY), €CIIA B Pe3yJbTaTe
pereHus Bcex 3aja4y HabpaHno He meHee 90 6aoB;

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuky 6blNOJIHEHUs 3HAHUA: — OLIEHKa 4 («XOpOILI0»), €ClIU B pe3yJbTaTe
pereHus Bcex 3aa4d HabpaHo He meHee 80 O6aoB;

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 8bINOJIHEHUs 3HAHUA: — OLEHKa 3 («yJOBIETBOPUTEIBHOY), €CIIU B
pe3yibTaTe peleHrs Bcex 3a1ad HabpaHo He MeHee 60 6aioB;

Oyenka: 2

Onucanue xapakxmepucmuxu 6bINOJIHEHUS 3HAHUA: — OLIEHKA 2 («HEeyI0BIETBOPUTEIILHOY), €CIIU B
pe3ynbTaTe pelieHus Bcex 3aqad HabpaHo MeHee 60 6aios.

KM-4. Boimmoanenne B cpok P3 Ne 4: "Onpenesenune cuibl Taru BP/I sierarenbHoro

almnapartra Ha pa3sjiM4HbIX pEeKHMaX BbIXOJHOI0 COIJIa U CWIBI TATH Cy/lHA NIPH o0TeKaHuH

BEPTHKAJIBHOI'0 BpAIAKIIETroCa HMWJIMHAPA IVIOCKOIMAPpA/VICJIbHBIM ITOTOKOM HeC:KMMaeMoOn

Jkuakoctn"

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpoIbLHOTO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOrO Meponpusitusi: B pacuerHom 3ajmanum 5 3amad.
[TpaBuiIbHOE BBHIMOJIHEHUE KaXI0H 3a/1aud COOTBETCTBYET YKa3aHHOMY K Hel KOJIMYecTBY OauioB.
[IpaBunpHOE BBIMOTHEHKE Beex S 3aaa4d coorBeTcTBYET 100 6aymuram uiu oreHke "oTianyHO".
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Kpatkoe cogep:xanue 3aganus:
IMpumep:

3amaua Nel(20 6amioB)

Paxernsiit nBurarens Ha Bbicote 25 kM npu aasienud (0,1+0,01Ne)x105 Ila nomken pa3BuBaTh
Ha pacueTHOM pexkume Tary B (50000+1000Ne) H npu naBiaeHuu u TemMneparype TOPMOKECHHS
nepea BIXoAHbIM cotuioM (20+Ne)x 105 I1a u (2700+10Ne) K. Onpenenuts 3HaueHUs
MUHUMAJIBHON ¥ BBIXOJHOM IUIOMIAIM coruia JIaBass sl 3TOro ABUratessl, a Tak)kKe CKOpOCTh U
pacxop npoaykToB cropanus. (IIpunsTe ams mpoaykroB cropanus K = 1,4, R = 287mx/kr-K).

3anaua Ne2(20 Gamios)

Cawmoret sietut co ckopocthio (250+Ne)m/c. 3a 6opTom nasienue (0,3+0,01Ne)x105 ITa. Ha
caMoJIeTe YCTAHOBJIEHO OOBIYHOE CYKHBAIOILEECS COIUIO € TUIOMIAIbI0 BEIXOIHOTO CEUCHUS
(0,015+0,001 Ne)m2. JlaBieHue U TeMIEpaTypa MoJIHOTO TOPMOKEHUS TTEPE COIIIIOM
coctaBistoT (5+0,1Ne)x105 ITa u (900+10Ne) K. BHe3anHo u3-3a BbIXoja U3 CTpos
TOTIMBONPOBOIA TeMneparypa cHu3uiach 10 (400+10Ne) K. Kak u Ha CKOJIBKO U3MEHUTCS
CWJIA TATH JIBUTATEIISA, €CIIM PACXOJl BO3ayXa uepe3 kommpeccop cocraniseT (20+0,1Ne) kr/c.
Pacxonom TornuBa npenebpeus. (Teuenue cunrats ogHoMepHbIM. [Ipunsats k = 1,4; R =
287 mx/xr-K).

3anaua Ne3(20 6anoB)

Camonner netut co ckopocThio (250+Ne)m/c. On ocHaieH corsioM JlaBans ¢ HEeM3MEHsAEeMOi
reoMerpueil. [Tapamerps! nosHoro ropmoxenus nepen comiom p0 = (6+0,1Ne)x105 [1a u
T0=(1000+10Ne) K. Ha BricoTe 10 km npu gaBnenuu 3a 6oprom (0,25+0,01Ne)x105 Ila corto
paboTaeT B pacueTHOM pexume. OrnpenenuTs oTHomeHue FBeix / Fmin Ha 3TOM pexume u
CUILy TSITH TIPU pacxojie Bo3ayxa uepe3 kommpeccop (15+0,1Ne) kr/c. Kak usmenurcs cuia
TATH, €CJIU NPU CHU)KEHUHU CaMOJIeTa IPU HEU3MEHHOM TeMIIepaType MOJTHOI0 TOPMOKEHUS
Iepe]] COIJIOM B BBIXOJHOM CEUEHUU COIIIa BO3HUKAET NPSAMOM CKavOK yIJIOTHEHUs. Pacxonom
toruinBa npereoOpeus. (IIpunsate ans Bo3ayxa k = 1,4; R =287 mx/kr-K).

3anaua Ne4(20 6annoB)

ABuanaitnep Ha BbicoTe 10 kM npu gaBnenuu 3a 6oprom (0,3+0,01Ne)x 105 ITa pazBuBaet
ckopocThb (235+Ne)m/c nipu cuie 1siru B (50 000+100Ne) H, oGecnieunBarotieiics 2
onnHakoBbIMH TP/ ¢ cyxuBarommmMucs comiaMu ¢ pacXoOM BO3yXa 4epe3 KaxAbli B
(80+Ne) kr/c u BeixogubsiM ceuenueM (0,3+0,01Ne) m2. Pacxop TormmBa B KaX10M JBUTATEINE
coctasisieT (5+0,01Ne) kr/c Ha BbIX0ozie U3 COILT JaBJieHUE PaBHO JIaBJICHUIO B OKpY’KaroIlen
cpelie, a CKOpOCTh - Kputndeckas. OnpeaenuTh 1aBleHUe U TEMIIEPATYPY MOJTHOTO
TOPMOXeHHU nepe comamu. Kak n3aMeHUTcs cuiia TSAru Ha BbicoTe 12 KM, IpH TOH ke
CKOPOCTH T0JIeTa, eciiu AaByieHue 3a 6optoM craner (0,25+0,01Ne)x105 [1a, a mapamerpsl
MOJTHOTO TOPMOXKEHUS, pacXo/l BO3/lyXa U TOILIMBA B ABUraTelsaX He nomensorces. (Teduenue
cuutath ogHoMepHbIM. [IpunaTs k = 1,4; R = 287 mx/kr-K).

3anaya Ne5(20 6anioB)

Onpenenuts cuily TATH, TPUBOIALIYIO CYyIHO B IBUJKEHUE C 3a/IaHHOIN CKOPOCTBHIO U
BO3HHUKAIOIIYIO IIPY B3aMMOJICHCTBIH BETpa M BpallatolnXcs (OJMHAKOBBIX) LIUINHIPOB,
YCTAHOBJICHHBIX Ha cynHe.*

Cxkopocts cynHa Ve = (30 + 2Neo) km/uac, ckopocts BeTpa VB = (10 + 0,5Ne) m/c, ckopocTh
BpateHus HuHIpoB n = (750 + 0,5Ne) 06/muH, nuametp uiuHIApoB D = (1+0,02Ne) wm,
qHa nHIpoB L = (5+0,1Ne) M, mnotHOCTh Bo3ayxa pB = (1,21-0,01Ne) kr/m3, yron mexay
BEKTOPOM CKOPOCTH BETpa M HAIIpaBJICHUEM JBMXKEHMS cyaHa o = (20+Ne)o .
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EHJ CEEPXY Eup choxy

* Cuita TATH HMEET HalIpaBJICHUC, COBIIAAA0ICC C BEKTOPOM CKOPOCTH Ve.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMmerTs: paccuuThIBaTh 1.0npenenuTs 3HaY€HUSI MUHUMAJIBHOU U BBIXOJTHOM
BO3HHMKAIOIINE CHJIOBBIC PEaKIUU IUTIOIIAAM coIia JIaBajs I 3TOrO IBUTATENS, a TAKXKeE
MEXIYy SKUIKOW (razoo0pa3Hoif) CKOPOCTb U PaCX0]l POYKTOB CrOpaHUsI.

Cpenoi U TBEPAbIMH TEJIaMHU 2.Kak 1 Ha CKOJIBKO M3MEHUTCS CHJIA TSATH JBUraTENIs

IIPU CHUKEHUH TEMIIEPATyphI?

3.0npenenuts oTHoweHUe FBbIX / Fmin Ha 3TOM pexxnme
U CHILY TATH.

4.Kak u3MEHUTCS CUJIa TATH, €CIIU IPU CHUKEHUU
camoJieTa Ipy HEM3MEHHOHN TeMIlepaType MOJHOrO
TOPMO>KEHHS MIEPEe]] COMJIOM B BHIXOJHOM CEUYEHUHU COTLIa
BO3HUKAET MIPSIMON CKaYOK YIUIOTHEHUS?

5.0npenenuTh JaBJICHHUE U TEMIIEPATYPy MOJHOTO
TOPMO>KEHHS IIEpe]l COIIaMHU.

6.Kax n3amenuTcs cuia TIru Ha BeicoTe 12 KM, IpH TOM
K€ CKOPOCTH mojeTa?

7.01npenenuTs CUTy TATH, IPUBOJISLIYIO CYIHO B
JBUKEHHE C 3aJaHHOW CKOPOCTBIO M BO3HUKAIOLLYIO IIPU
B3aMMO/JICIICTBUM BETpa M BpaIAOIIUXCS (OAMHAKOBBIX )
LWIVHPOB, YCTAHOBJICHHBIX HA CyJHE.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmukuy 6bINOJIHEHUsL 3HAHUA: — OTIEHKA 5 (KOTIMYHOY), €CITH B pe3yIbTaTe
peleHus Bcex 3a/1a4 HabpaHo He MeHee 90 Oanos;

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmukuy 6bINOJIHEHUs. 3HAHUA: — OLIEHKa 4 («XOpOILI0»), €CIIU B pe3yJbTaTe
pereHus Bcex 3ama4d HabpaHo He meHee 80 O6aoB;

Oyenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmukuy 6bINOIHEHUs 3HAHUA: — OLEHKA 3 («yJOBIETBOPUTEIBHOY), €CIIU B
pe3yibTaTe peleHrs BceX 3a/1a4 HabpaHo He MeHee 60 6ayioB;
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Oyenka: 2
Onucanue xapakmepucmukuy 6bINOJIHEHUsL 3HAHUs: — OLIEHKa 2 («HEYIOBJIETBOPUTEIBHOY), €CITU B
pe3ynbTaTe pelieHus Bcex 3a1ad HabpaHo MeHee 60 6amios.

KM-5. Boinosnenne B cpok P3 Ne 5: "Teuenne BA3KOH HecKHNMaeMOM JKMIKOCTH
B/10J1b ILUIOCKO# IUIACTHHBI U 1O IJIaAKOH TpyoOe'

®opmbl peanauzanuu: [lucemMennas padora

Tun KOHTPOJIBHOT0 MeponpusTusi: PacueTHo-rpaduyeckas padbora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpouenypa mnpoBedeHUs] KOHTPOJBHOIO MeponpusaTusi: B pacuetHoM 3amanuu 3 3amayu.
[TpaBrIIbHOE BBITIOJIHEHUE KAXKOW 3314l COOTBETCTBYET YKAa3aHHOMY K HEll KOJIUYeCTBY OaslioB.
[IpaBunpHOE BBIMOJHEHUE Beex 3 3aaa4d coorBeTcTBYET 100 Gayutam uiu orneHke "oTiandHo".

Kparkoe coaepxkanue 3aiaHus:
IIpumep:

3anmava Nel. (40 6amioB)

beckoneunsiit munHap paguycoM 10 =( 1+0,1Ne) M, pacrionoxeHHbIN Ha MJIOCKOCTU B Hayaje
KOOpJMHAT, 00TeKaeTCs INIOCKONapauieIbHbIM MOTOKOM HEC)KUMAEMOM KUIAKOCTH CO
ckopocThio Uoo = (20+0,2Ne) m/c, poo = 104 [1a u p = 1,2 kr/mM3, ABMKYIIUMCS BJIOJTb
MOJIOKUTEIBHOTO HAMPABICHUS OCH X (CJIeBa HAIPABO).

[Humuuap BpaiaeTcss BOKPYT CBOETO LIEHTPA MO YaCOBOM CTpEJIKe (IJIs1 YeTHBIX HOMEPOB Ne) u
MIPOTUB YaCOBOM CTpeNKH (AJi1 HeUeTHBIX HOMEPOB No) ¢ yrioBoii ckopocThio ® = (10+0,1Ne)
1/c.

1. B kakux To4kax KOHTypa HIUIUHAPA HUMEET MECTO MaKCUMAaJIbHOE JaBICHHUE U
MakcHUMasbHasi CKopocTb. OnpeenuTh MECTONOI0KEHHE ITUX TOUEK Ha IOBEPXHOCTU
WIMH]IPA U 3HAYSHUS] CKOPOCTHU U JIaBIICHUS B ITUX TOYKAX.

2. Iloctpoutsb cxemy oOTEKaHUs LMIMH]IpA C YKa3aHUEM COOTBETCTBYIOIIMX TOYEK (CM. 1I.1).
3. OnpenenuTs BEITUYHUHY U HAIlpaBJICHUE ACUCTBUS TOABEMHOM CHUJIBI. YKa3aTh HAIIPABICHUE
CHUJIBI Ha cxeMe (CM. 11.2)

3amaua 2. (30 6awtoB)

Bona teuer o kpyrinoii riaakoii ropusonTansHoi Tpyoe nuamerpoM d = (3000+Ne) mm.
Maccossiit pacxog G = (100+100Ne) kr/c. [ImotHOCTH BOABI pUHTH 103 K1/M3, a BA3KOCTH
BoabI | = 10-3 xr/(m-c).

1. OnpenenuTh PeXUM TECUCHHUS.

2. Onpenenuts maaeHue naiaenue Ap/l.

3anayva 3.(30 GanoB)

I'maaxas rutactuHa mupuHoi (1+0,1Ne) M ot HyIE€BBIM YIJIOM aTaku 00/1yBaeTcs ¢ OTHOM
CTOPOHBI TOTOKOM Bo3ayxa ¢ nasieHuem p =(1+0,1Ne)105 I1a, remneparypoir T =
(293+2Ne)K u ckopocthio Uoo = (10+2Ne) m/c.  KoapduimeHT tuHaMHuecKoi BI3KOCTH L
=18-10-6 kr/(m-c).

1. OnpenenuTh KOOPIAUHATY TOYKU NEPEX0/ia OT JAMUHAPHOTO TEYEHHSI B IOTPAHUYHOM CIIO€ K
TypOynenTHoMy (Rekp = 5x105).

2. OnpenenuTh TONIUHY O MOTPAHUYHOTO CII0SI U CYMMAapHYIO CUITy TPEHHsI, IEHCTBYIONIYIO Ha
IUTACTUHY B 3TOM IIEPEXOHOM CEUEHUHU.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 0COOEHHOCTH TCUCHUH 1.B xakux Toukax KOHTYpa HUJIWHApAa HUMECT MECTO
BSI3KOM JKMIKOCTH MaKCUMAJIBbHOC JaBJICHUEC U MaKCUMaJIbHas CKOpOCTB?
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Onpenennutbs MECTOITOIOKEHNE ITUX TOYEK Ha
MIOBEPXHOCTU LIWJIMHJPA U 3HAYEHUS] CKOPOCTH U
JABJICHUS B 3TUX TOUYKAX.

2.IlocTpouTh cXeMy 00TEKaHUS LIMJIMHAPA C YKa3aHUEM
TOYEK C MAKCUMAJIbHBIM JJaBJICHUEM U MAaKCUMaJIbHOU
CKOPOCTBIO.

3.0npeaenuTh BEIMYUHY U HAITPaBICHHUE I€UCTBUS
IMOJTbEMHOM CWJIBL. YKa3aTh HAIIPABJICHUE CUJIbI HA
CXeMme.

4.0npenenuTh pexXuM TeUSHHS B TpyOe.

5.0npenenuTh NajJCHUE TaBJIeHUE B TpyOe.
6.01penenuTh KOOPAUHATY TOUKH IIEPEXOAA OT
JJAMAHAPHOTO TEYEHUS B IOTPAHUYHOM CJIO€ K
TypOyJIEHTHOMY.

7.01penenuTs TONIUHY TOTPAHUYHOTO CIIOS U
CYMMapHYIO CUJTy TPEHHMsI, JEHCTBYIOLLYIO Ha IJIACTUHY B
MIEPEXOTHOM CEUECHHH.

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 8bINOJIHEHUS 3HAHUA: — OIICHKA 5 («OTIMYHOY), €CIIU B pe3yJbTaTe
pernieHus Bcex 3aja4 HabpaHno He meHee 90 6aoB;

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 8bINOJIHEHUS 3HAHUA: — OIICHKA 4 («XOpOIII0»), eCH B pe3yJIbTaTe
perneHus Bcex 3aja4y HabpaHo He MeHee 80 6aioB;

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUA: — OTIeHKa 3 («yIOBIETBOPUTEIHLHOY), €CITU B
pe3yibTaTe pelieHrs BceX 3a/1a4 HaOpaHo He MeHee 60 6alioB;

Oyenka: 2
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HAHUSL: — OTICHKA 2 («HEYIOBICTBOPUTEIILHOY), €CITH B
pe3ynbTaTe pelieHus Bcex 3aqad HabpaHo MeHee 60 6asioB.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 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 obtexanust mumHapa (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). Onpenenursb
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.
7.0mnpenenuTb KOOpAMHATY TOYKU MEpexo/ia OT JaAMUHAPHOTO TEYEHHS B IOIPAHUYHOM 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 yucjao 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, IPOTHBOIOJIOKHYIO 3HAKY ITUPKYIISIIIUA 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

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUSL: BBICTABIIICTCS, €CIIU B PE3yJIbTaTe PEIICHUS BCEX
3a/1a4 HaOpaHo He MeHee 90 GatoB

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6bIN0JIHeHUs. 3HAHUS BBICTABIIICTCS, €CIIU B PE3yJIbTaTe PEIICHUS BCEX
3a/1a4 HaOpaHo He MeHee 80 OaToB

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUSL: BEICTABIICTCS, €CITU B PE3yJIbTaTe PEIICHUS BCEX
3a/1a4 HaOpaHo He MeHee 60 OaToB

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

II1. IIpaguna évicmaenenusn umo2o680i OUeHKU no Kypcy

HtoroBas oneHka mo AUCLUMILIMHE ONpenensercsd B cooTBeTcTBUM ¢ [lomokeHneM o OaimibHO-
peiitTuHrosoi cucreme nnsa  crygeHro HUY «MOUM» Ha oOCHOBaHMM CEMECTPOBOH U
HK3aMEHALMOHHON COCTaBIISIONINX
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