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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 00yJaronierocsi KOMIETSHIIUH:
1. OIIK-4 Cnioco0GeH JeMOHCTPUPOBATh TPUMEHEHNE OCHOBHBIX CIIOCOOOB TOJTyUCHHUSI,
npeoOpa3oBaHusl, TPAHCIIOPTA U UCIIOIB30BAHUS TEIIOTHI B TEIJIOTEXHUYECKUX YCTAHOBKAX U
cucTemMax

NJI-1 JleMoHCTpUpPYET IOHUMAHUE OCHOBHBIX 3aKOHOB MEXAHMKH JKUJKOCTH U ra3a U
IIPUMEHSET UX JUISl pacdyeTa JIEMEHTOB TEIJIOTEXHUYECKUX YCTAHOBOK M 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)

®dopwma peanusaiuu: Y cTHas popma
1. 3ammra naboparopHoit paboTsl Ne 1 "TapupoBka MHEeBMOMETPUYECKHX 30HIOB"
(JTaboparopnas paboTa)
2. 3amura aboparopHoit paboTsl Ne 2 "Hccenenoanue coruia JIaBans Ha mepeMEeHHBIX
pexumax" (JlabopaTopHas pabora)
3. 3amuTa naboparopHoit pabotsl Ne 3 "MccnenoBanue MOTPaHUYHOTO CIIOSI HA TUTOCKOM
CTeHKe npu Oe3rpaaueHTHoM TeueHun" (JlabopatopHas pabora)

BPC nucuuIInHbI

4 cemectp

Beca KOHTpOIBHBIX MeponpusITHii, %o

HNunekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-

Pa3nen nucnuIninHbl KM: 1 5 3 4 5 5 7 8

Cpok KM: 3 7 10 12 14 16 16 16




OCHOBHBIC TIOHSITHS ¥ OTIPEICIICHUSI.
OcCHOBHEBIE YpaBHCHHA COXPAHCHUS
NPUMEHHUTEIBHO K KHUIKUM U
ra3000pa3HbIM cpeam

OCHOBHbIC IOHSTHUS U ONPEICIICHHSL.
OcHOBHBIE YpaBHCHHA COXPAaHCHUSA
HPUMEHHUTEIHHO K )KUIKAM U
ra3o00pa3HbIM cpeiaM

OZIHOMEpPHOE JIBMKEHUE UJI€ATTBHOM
*)uakoctu. OqHOMEpHOE 10- U
CBEPX3BYKOBOE TEUEHHUE Ta30B B
KaHaJIaX MPOU3BOJILHON (HOPMBI

OnHoMepHOE ABUKEHUE UCATbHOM
xunkocta. OHOMEpHOE J10- U
CBEPX3BYKOBOE TEUECHHUE Ira30B B
KaHaJIaX MPOU3BOJILHON (DOPMBI

[1;mockue n03BYKOBBIE TEUEHUS
UIeaIbHOU HEC)KUMAEMOMU KUIKOCTHA

[1;mockue n03BYKOBBIE TEUEHUS
UIeaIbHOU HEC)KUMAEMOMU KUIKOCTHA

Teuenue BIA3KOM KUIKOCTHU

Teuenue BI3KOM KUIKOCTH

Bec KM:

10

15

15

15

15

10

10

10

$O61mast yacte/J{j1st IPOMEKYTOUHOMN arTecTanund




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 U-lonk-s HemoncTtpupyet | 3HaTh: Brimonnenue B cpok P3 Ne 1: "Mcnons30BaHne OCHOBHBIX YpaBHEHUM

IIOHMMAaHUC OCHOBHBIX
3aKOHOB MCXaHUKH
KHUIKOCTH nu rasa n

MPUMCHACT UX JIs pacdeTa
JJICMCHTOB
TCINNIOTCXHUYCCKUX
YCTAaHOBOK U CUCTEM

METO/Ibl U3MEPEHUS
rapaMeTpoB IMOTOKA B JI0- U
CBEPX3BYKOBBIX TEUECHHUSIX
rasoB

0COOEHHOCTH BMIKEHUS
JKUJIKOCTEH M ra30B B
KaHaJIax pa3audHon (popMbI
o0111e 3aKOHBI MEXaHUKHU H
HX MaTeMaTHYECKOE
BBIpOXCHUE MPUMEHHUTEIBHO
K T€YEHMAM KHIKOCTEH U
ra3oB

0COOEHHOCTH TCUCHUM
BSI3KOM JKUIKOCTH

YMeTh:

paccUYUTHIBATh
BO3HHUKAIOIINE CUJIOBEIC
pEaAKIUK MEXIY KUIKON
(razoobpa3Hoii) cpenoit u
TBEPJBIMH TEJIAMU
paccUUThIBaTh MapaMeTphl
MOTOKOB JKUJIKOCTEH U ra30B
BO BHEIIIHUX U BHYTPEHHHX
TEYESHUAX

COXpPaHEHHUS Ul pacueTa mapaMeTpoB IPU PAaBHOBECHOM COCTOSIHUH U
JBUKCHUH HEC)KMMAaeMbIX kuakoctel". (PacueTHo-rpadudeckas padbora)
Brimonnenue B cpok P3 Ne 2: "[IpumeneHune TeopeMbl 00 U3MEHEHUH
KOJIMYECTBA JABM)KEHHUS Ul pacueTa apaMeTpoB IOTOKOB HEC)KMMAEMOI
KHUJKOCTHU U OIPEIEICHHs CUJIOBOTO B3aUMOJICHCTBUS MEKIY KHUAKOCTHIO U
TBepasIM TesoM" (PacuetHo-rpaduueckas padota)

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

Beinonnenue B cpok P3 Ne 4: "Onpenenenune cuiel taru BP/] neratensHoro
anmnapara Ha pa3JM4HbIX PEKHMMax BBIXOJIHOTO COIUIA U CHJIBI TSTU CyJHA
pu 00TEeKaHUM BEPTUKATBHOTO BPAIAOLIETOCs IMIINHAPA
IJI0CKOMapauIeIbHBIM TOTOKOM HecokuMaeMoit sxuakoctu" (PacuetHo-
rpagudeckas pabora)

Brimonnenue B cpok P3 Ne 5: "Teuenue BA3KON HECKUMAEMOM KUIKOCTH
BJI0JIb MJIOCKOH MIacTUHBI U 110 riaakoi Tpyoe" (PacueTHo-rpaduueckas
pabora)

3amura aboparopHoi paboTsl Ne 1 "TapupoBka MHEBMOMETPUUYECKUX
30H110B" (JIabopaTopHnast paboTa)

3amuTa naboparopaoit padotsl Ne 2 "Hccnenosanwne coruia Jlapans Ha
nepeMeHHbIX pexumax" (JlaboparopHas pabota)

3amura 1aboparopHoii paboTsl Ne 3 "MccnenoBanue NOrpaHUYHOTO CIIOS
Ha TUIOCKOM cTeHke mpH Oe3rpagueHTHOM TeueHun" (JlabopaTopHas
paborta)




1I. Cooepicanue oyenounvix cpeocme. Illkana 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: 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, pH = (1,3+0,01N)
KI/M3 ¥ He MeHseTcs 1o BbicoTe. CKOPOCThIO IBUKEHHUS T'a30B B TpyOe npeHedpeus. BricoToit
TpyOOK nuddepeHnanbHOro BOJASHOIO MaHOMETpa MpeHeOpeyb.
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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. ATMOCcdepHoe naBinenue pasHo B. Haiitu naBnenue
B HIKHEM ceueHuu coruia PD u pacxon G yepes comno. KuakocTh CUMTaTh UCaIbHOM,
moTHOCT BojeI p = 1000 kr/m3. H= (10 + 0,01N)m, d = (0,01 + 0,00IN)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 6bINOJIHeHUs 3HAHUSL: — 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 11l pacyeTa nNapaMeTpoB MOTOKOB HEC:KMMAEMOM KUKOCTH U
omnpe/eJieHHs CHJIOBOT0 B3aUMO/1€iiCTBUS MeXAY KMAKOCTHIO U TBEPAbIM TejioM'

®opmbl peaausanun: [lucemennas padbora

Tun koHTpOABLHOr0 Meponpusitusi: Pacuerno-rpaguyeckas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeneHusi KOHTPOJBHOIO Meponpustus: B pacdertHoM 3amaHum 3 3ajmauu.
[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 OTOKA ¢ 00pa30BaHUEM BUXpEHl, a 3aTeM MOTOK BBIPABHUBAETCS U TEUET
MEX/ly IJIACTHH 110 BceMy cedeHnto. Ha BbIXo/ie 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.

10
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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.

11
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:
3HaTh: 001Ie 3aKOHBI MEXaHUKU U 1.0npenenuth BpeMsl, 4epe3 KOTOPOE CKOPOCTh OyeT
UX MaTeMaTU4YECKOE BBIPAKECHUE paBHa 50% ot MakcuManbHON U 99% OT MaKCUMaJIbHOM.
OPUMEHUTEIBHO K  TEUEHUSIM
JKUJKOCTEN U Ta30B
3HaTh: OCOOCHHOCTH JIBUKCHUS 1.Onpenenuth 3aKOH U3MEHEHUSI CKOPOCTH UCTEUEHUS Ha
JKUJKOCTEH W Ta30B B KaHalax KOHIIE TPYOKH B 3aBUCUMOCTH OT BPEMEHU U HAUTH
pa3nuyHON POPMBI IIPEACIIBHOE 3HAYEHHE CKOPOCTH.
YMmers: paccuuThIBaTh 1.OnpenenuTs BEAMUYMHY U HAIIPABICHUE CUJIBL,
BO3HUKAIOIIUE CUJIOBBIC DPEaKLUU JIEHCTBYIOIIEH B OCEBOM HAaIIPaBJICHUU Ha IIEPEXOIHBIN
MEXIY JKUIKON (ra3000pa3Hoif) Y4acTOK BO3AYyXONpPOBOAA.
Cpeof U TBEPABIMU TEJIAMHU
YMeTh: paccuMThIBaTh NapameTpbl 1.Haiitu koo dunment norepu napneHus C,
IIOTOKOB JKUJKOCTEH M Ta30B BO ONpEIEIAEMbII OTHOLIEHUEM PA3HOCTH JIABJIICHUM 32
BHEILIHUX U BHYTPEHHHUX TEYCHUSIX pElIeTKOMN IIACTHH, B Cllyyae TeueHus 6e3 morepb Ha
BHUXpeoOpa30BaHME U C MMOTEPSIMH.

Onucanue MIKAJIbI OLlEeHUBAHUS

Ouenxa: 5
Huosienuii nopoe sevinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu 6bINOJHeHUs 3HAHUA: — OLEHKA 5 (COTIMYHOY), €CIIH B PE3yIbTaTe
peleHus Bcex 3aj1au HabpaHo He MeHee 90 Oaos;

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu 8bINOJHEHUs 3HAHUA: — OLIEHKA 4 («XOpOIII0»), €CIIU B PE3yJIbTaTe
peleHus Bcex 3aj1au HabpaHo He MeHee 80 0aoB;

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 6bINOJHEHUs. 3HAHUsL: — OLCHKA 3 (KYIOBJIETBOPUTEIILHOY), €CIIH B
pe3yJbTaTe pelieHus Bcex 3aj1a4 HabpaHo He MeHee 60 0alioB;

Oyenka: 2
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUS: — OTIeHKa 2 («HEYIOBIETBOPUTEILHOY), €CITU B
pe3ynbTaTe penieHus Bcex 3a/1a4 Habpano meHee 60 6ayioB.

KM-3. Beinosinenue B cpok P3 Ne 3: "Pacuer mapamerpoB Teyenus B comJie Jlapaas"

®opmbl peaausanun: [lucpmennas padbora
Tun KoHTpoBLHOr0 Meponpusitusi: Pacuetno-rpaguyeckas padora
Bec kouTposabHoro meponpusitust B bPC: 15

12




IIpoueaypa mnpoBeaeHHs] KOHTPOJBHOrO MeponpusiTusi: B pacueTHoM 3amanuu S5 3axad.
[TpaBuiibHOE BBITIOJIHEHUE KaXKIOM 3a/ladll COOTBETCTBYET YKa3aHHOMY K HEll KOoJu4ecTBy OasioB.
[IpaBuibHOE BBHIIOJIHEHKE BCEX 5 3a1a4 coorBeTcTBYeT 100 Gaimam uiam omeHke "oTInYHO".

Kparkoe conepxanue 3ajaHus:
IIpumep:

3anaga Ne 1 (20 6amioB)

Bosnyx pasrounsiercs B coruie Jlapansi. Pexxum TedeHus: - pac4eTHBIN 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 VISl PACUETHOTO CBEPX3BYKOBOI'O PEKUMa TEUCHHUSI U JABJIICHHE pa 3a COILIOM, IIPU
KOTOPOM B BBIXOJJTHOM CEYEHHH BO3HUKAET MPSMOU CKayOK YIuloTHeHUs. OnpeaenuThb
JIMara30H U3MEHEHUs JAaBJICHUS Pa 3a COILJIOM, P KOTOPOM Pacxo/] 4epe3 COIIo He
M3MEHSETCS.

3amaua Ne 2 (20 GannioB)

Boznyx BeITEKaeT uepes cyKuBarolieecs Comio u3 6aka 00JpIoro 0o0beMa, B KOTOpOM
napameTpsl nosHoro Topmoxkerust TO = (300 + 20-Ne)K u p0 = (Ne + 2) -105 I1a
MOJIEP’KUBAIOTCS TIOCTOSTHHBIME. B0O31yX BhITEKaeT u3 0aka B Cpemy, I/1€ 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 1aBiIeHUE Ha CPe3e COIUIA IS BCEX CIIydaes,
CKOPOCTh ¢ U Temneparypy T B CTpye Ha cpe3e colljia, CUUTasi TEYEHHE OJHOMEPHBIM.

3amaua Ne 3(20 GansoB)

Bo3nyx pasronsiercs B comuie JlaBans. Pexxum TedeHust - pacyeTHBIN CBEPX3BYKOBOM.
N3BectHO naBnenue 3a corioM pk = 105 [1a, Ak = (1+ 0,03-Ne) B BBIXOIHOM CEYEHUH U
TeMIeparypa noiHoro ropmoxenus nepea coriom TO = (300 + 20-No)K. I[Tnomane
MUHHUMaJIbHOTO ceueHus Fmin = 2-10-3 mM2. Haiitu naBnenue moaHoro Topmoxxkenus p0 Ha
BXOJI€ B COILJIO, pacxo yepe3 corio G (Kr/c) v miomiaib BEIXOAHOTO ceueHus corma Fk.

3anmaga Ne 4 (20 6amioB)

Boznyx Teder no TpyOe nepeMeHHOro ceyeHusl, BhITeKask U3 0aka 001bII0ro 00bema,
IapaMeTpsl IOJHOTO TOPMOXKEHHS B KOTOPOM MOJIEPKUBAIOTCS IIOCTOSIHHBIMU. M3BecTHO, 4TO
B CEUEHHUH, TJIe TIOCTUTaeTCsl MaKCUMaJIbHas CKOPOCTh B JAHHOM KaHaie, paBHas (200+1-Ne)
Mm/c, Temriepatypa paBHa (300+ 1-Ne)K. M3BecTHBI Takke COOTHOIIEHUS TIIOMIAeH B KaHale
F1=2F3, F2 =3F3 u F4 = 2,5F3. Haiit 3HaueHus A, € ¥ T BO BCEX YETHIPEX CCUCHUSX.
TedeHne cunTaTh OTHOMEPHBIM.

3anmaga Ne 5 (20 6amioB)
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[Tapametpst BozaymrHoro motoka Al = (1,5+0,01-Ne) , p1 = (100+10-Ne) kI1a, T1 =
(300+10-Ne). Haiitu aGcomroTHOE 3HAYCHUE CKOPOCTH MTOTOKa ¢l 1 mokazanue Tpyoku Iuro,
YCTAHOBJICHHOHM B 3TOM MOTOKE, €CIIU Tepel HacagkoM TpyOku [InTo Bo3HUKaeT mpsaMoii
CKa4yoK YyIuIoTHeHUs. HaiiTu Takxke 1aBiaeHHe MOJTHOrO TOPMOKEHUS Tiepe]] ckaukoM. TeueHnue
cuuTaTh oHOMEpHBIM. Cpena — BO3ayX.

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: OCOOEHHOCTHU JABHKCHU A 1.Haiitn JAaBJICHUEC HA CPE3€ B BEIXOAHOM CCUCHHUU COILIa
JKUJIKOCTEH M Ta30B B KaHalax AJI paCUCTHOI'0 CBEPX3BYKOBOI'O pCKUMa TCUCHUA U
paSHHQHOﬁ (bOpMBI JAaBJICHUEC 3a COIIJIOM, IIPHU KOTOPOM B BBIXOJHOM

CEYCHUH BO3HUKAET MPSIMOU CKA4YOK YIIJIOTHEHHUSI.
2.Haiiti naBieHue nojaHoro rTopmoxenus p0 Ha BXOJie B
coruio, pacxon yepes comno G (Kr/c) u miomanb
BBIXOJHOIO ceueHus corma Fk.

3.HaiiTu 3Ha4eHUs A, € ¥ T BO BCEX YETHIPEX CEUCHHUSIX.
4.HaiiTu Tak)e 1aBlIeHUE MOJTHOTO TOPMOKEHUS
CKAYKOM YIUIOTHEHUS.

YMeTh: paccuuThIBaTh MapaMeTpbl 1.0OmpenenuTh 1aBiaeHUE HA Cpe3e COIIa AJis BCeX
MOTOKOB JKUJKOCTEH M Ta30B BO Clly4aeB, CKOpPOCTh ¢ U Temneparypy T B cTpye Ha cpese
BHEIIHUX U BHYTPEHHHUX TEUCHUAX COILJIa, CYUTAsi TEYCHHE OJHOMEPHBIM.

2.HaiiT abcomoTHOE 3HAYEHNE CKOPOCTH MOTOKA C1 1
nokazanue Tpyoku ITuto, ycraHoBieHHOH B 3TOM
IIOTOKE, €CJIM Iepe]l HacaJKoM TpyOku I1uTo Bo3HuKaeT
IPSIMOI CKaYOK YIJIOTHEHHMSL.

3. OnpenenuTh AMaNa3oH U3MEHEHHS JABJICHHS 3a
COIUIOM, ITPH KOTOPOM Pacxo/1 4epe3 COILIO He
U3MEHSIETCS.

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6bINOJHeHUs 3HAHUA: — OLEHKA 5 (COTIIMIHOY), €CIIH B PE3yIbTaTe
peleHus Bcex 3aj1a4 HabpaHo He MeHee 90 Oaos;

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu 8bINOJHEHUs 3HAHUA: — OLIEHKa 4 («XOpOIII0»), €CIIU B PE3yJIbTaTe
peleHus Bcex 3aj1au HabpaHo He MeHee 80 0aos;

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 8bINOIHEHUs 3HAHUA: — OLEHKA 3 («yIOBIETBOPUTEIHEHOY), €CIIU B
pe3yibTaTe peleHus Beex 3a1a4 HabpaHo He MeHee 60 0aos;

Oyenka: 2
Onucanue xapaxmepucmuxu 6bINOJIHeHUS 3HAHUS: — OTIeHKa 2 («HEeYIOBIETBOPUTEIHLHOY), €CIIH B
pe3ynbTaTe penieHus Beex 3a1ad 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 BHIXOAHOI0 COMJIA ¥ CUJIBI TSATM CYJAHA NPHU 00TeKAHUM
BEPTHKAJIBHOI0 BPAIIAKIIEr0Cs HMJIMHAPA IVIOCKONAPaJJIeIbHBIM OTOKOM HeC:KMMaeMoii
sxuakoctn"

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusiTusi: PacueTHo-rpadguyeckas padbora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBegeHUs1 KOHTPOJBLHOro MeponpusitTusi: B pacyeTHoM 3amanuu 5 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 3a1anusi:
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 cotuioM (20+Ne)x105 I1a u (2700+10Ne) K. Onpenenuts 3HaueHus
MUHUMAJIBHON M BBIXOJHOM IUIOMIAIX coruia JIaBass sl 3TOro ABUrates, a TaKk)ke 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)x 105 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
TOIJIMBOIIPOBOJIa TeMIepaTypa cHu3miack 10 (400+10Ne) K. Kak 1 Ha CKOJIBKO U3MEHUTCS
CHUJIa TSTU JIBUTATENIs, €CIIM PAacXo]] BO3Iyxa yepe3 komrpeccop coctasiseT (20+0,1Ne) kr/c.
Pacxonom tomnmBa npenedpeus. (Teyenue cunrats oqHoMepHbIM. [Ipunsats k = 1,4; R =
287 mx/kr-K).

3anaua Ne3(20 6annoB)

Camorner netut co ckopocThio (250+Ne)m/c. On ocHaieH coriom JlaBans ¢ HEM3MEHsEMO
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 pexxkume. Omnpeaenuts oTHomeHne FBeix / Fmin Ha 3TOM pesknme 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
nepe1 COIJIOM B BBIXOJHOM CEYEHUH COIUIA BO3HUKAET MPSIMOM CKavOK yIUIOTHEHUA. 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 ipu cuiie Tsru B (50 000+100Ne) H, obecnieunBaromieiics 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
cocrasisieT (5+0,01Ne) xr/c Ha BbIxoze 13 comut JaBieHHe paBHO JaBJIECHUIO B OKpY Karoleit
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/TyXa M TOIUIMBA B IBUTATENSAX HE MOMEHsoTCs. (Tedenue
cuntaTh omHOMepHBIM. [Ipunare k = 1,4; R = 287 mx/kr-K).

3amaua Ne5(20 6amioB)

Ornpenenutb CUITy TSTU, TPUBOASIIYIO CYAHO B IBIDKEHHUE C 33JaHHOM CKOPOCTBIO U
BO3HHUKAIOIIYIO MPY B3aMMOJICHCTBUH BETpa M BpalatOIIUXCs (OJUHAKOBBIX ) LIUIUHIPOB,

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,
mmHa THHAPOB L = (5+0,1Ne) M, utotHOCT Bo3ayxa 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:

YMers: paccYuThIBaTh
BO3HHUKAIOIINE CHUJIOBBIE DPEAKIUU
MEXIy JKUIKOM (razoo0pa3Hoif)
Cpeoi U TBEPbIMU TEJIaMU

1.0npenenuTs 3HaYCHUSI MUHUMAJIBHOU U BBIXOJTHOM
iomaau cormia Jlapasns A 3TOro ABUraTess, a TakkKe
CKOPOCTb M pacxo MPOyKTOB CrOpaHHUsI.

2.Kak 1 Ha CKOJIbKO U3MEHUTCSI CHUJIA TATU ABUTATEIS
IIPU CHUKEHUH TEMIIEpaTyphl?

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

4.Kak u3MEHHUTCS CHJIA TATH, ECIIA IIPU CHUKECHUH
camoJieTa Ipu HEU3MEHHON TeMIepaType MOJTHOI0
TOPMO>KEHHS MIEPE]] COIJIOM B BBIXOJHOM CEUYEHUU COILIa
BO3HUKAET MPSIMON CKaYOK YIUIOTHEHUS?

5.0npenenuts JaBICHUE U TEMIIEPATYPY MTOJIHOTO
TOPMO>KEHHUS MIEepe]l COTIIaMHU.

6.Kak n3aMeHuTCs cuiia Tru Ha BeicoTe 12 KM, IIpH TOM
K€ CKOPOCTH ToyeTa?

7.01npenenuTs CUITy TATH, IPUBOISLIYIO CYIHO B
JBUKEHHE C 3aJaHHOW CKOPOCTHIO U BO3HUKAIOIIYIO MPU
B3aMMOJICHCTBUM BETpa M BPAILAIOMINXCS (OIMHAKOBBIX)
LWINHJIPOB, YCTAHOBJICHHBIX Ha CyJHE.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
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Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakmepucmuky 6bINOJIHEHUsL 3HAHUA: — OLIEHKA 5 (KOTIMYHOY), €CITH B pe3yIbTaTe
pelnieHus Beex 3aaa4d HabpaHo He MeHee 90 6aos;

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapakxmepucmukuy 6bINOJIHEHUsL 3HAHUs: — OLIEHKa 4 («XOpOIII0»), €CIIU B pe3yJIbTaTe
penieHus Beex 3aaa4d HabpaHo He MeHee 80 Oayos;

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmukuy 6bINOJIHEHUs. 3HAHUS — OLIEHKA 3 («yJOBICTBOPHUTEIBHOY), €CIIU B
pe3ynbTaTe pelieHus BceX 3a1a4 HabpaHo He MeHee 60 0aos;

Ouenka: 2
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUS: — OTICHKA 2 («HEYIOBICTBOPUTEIILHOY), €CIIU B
pe3ysbTare pelieHus Bcex 3aj1a4 HabpaHo MeHee 60 6ayuioB.

KM-5. Boinosinenue B cpok P3 Ne 5: "Teuenue BA3K0OM HeCXKUMAaEeMOM KHIKOCTH
B/10J1b IUIOCKO# IUVIACTHHBI U 110 IJIaAKOH TpyOe'

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoBLHOr0 MeponpusiTusi: Pacuerno-rpaguueckas padora

Bec koutposabHoro meponpusitusi B bPC: 15

IIpoueaypa mnpoBeJeHUs] KOHTPOJbLHOIO Meponpusitusi: B pacueTHOoM 3amanuu 3 3amauu.
[TpaBuiIbHOE BBITIOJIHEHUE KAXKIOM 3a/1adll COOTBETCTBYET YKAa3aHHOMY K HEll KOIUYecTBY OasioB.
[IpaBuibHOE BHIIOIHEHUE BeeX 3 3a1a4 cooTBeTcTBYeT 100 GayiaM mim oneHke "oTiaudHo".

Kparkoe cogepxanue 3agaHus:
IIpumep:

3anaga Nel. (40 6amioB)

beckoneunsit unuHap paguycom 10 =( 1+0,1Ne) M, pacronoxeHHbIN Ha MIOCKOCTH B Hadaje
KOOPJIMHAT, 00TEKAETCS TI0CKOMapauIeIbHBIM MTOTOKOM HEC)KUMAEMOMU KUKOCTH CO
ckopocThio Uoo = (20+0,2Ne) m/c, poo = 104 [1a u p = 1,2 kr/mM3, ABMKYIIUMCS BJIOTb
MOJIOKUTEIHFHOTO HANIPABIICHUS OCH X (CJIeBa HAMPABO).

[{unuHap BpamaeTcss BOKPYT CBOETO LIEHTpPA M0 YaCOBOM CTpeNKe (711 4eTHBIX HOMEPOB No) 1
IIPOTUB YaCOBOM CTpeNKH (1J11 HeUeTHbIX HOMEPOB Ne) ¢ yrioBoi ckopocThio o = (10+0,1Ne)
1/c.

1. B kakux To4Kax KOHTypa IIWIHHApPA UMEET MECTO MaKCUMAaJIbHOE JaBJICHUE U
MakcUMalbHasi CKOPOCTh. ONpeaenuTh MECTOMOIOKEHNUE ITUX TOYEK HA TOBEPXHOCTHU
HUAJTUHAPA U 3HAYCHUSI CKOPOCTH M IABJICHHS B ITHX TOYKaX.

2. [Moctpouth cxemy OOTEKaHUS MIHH]IPA ¢ YKa3aHUEM COOTBETCTBYIOIIUX TOYEK (cM. 11.1).
3. OnpenenuTs BEIUYUHY U HAMPABJIECHUE IEUCTBUS MOIbEMHOM CHIIBbL. Y Ka3aTh HAIPaBICHUE
CHWJIBI Ha cXeMe (CM. 11.2)

3anayga 2. (30 6anoB)

Bopa teder o kpyrioii riaakoi ropusontaibHoi Tpyoe auamerpom d = (3000+Ne) mm.
Maccossiit pacxon G = (100+100Ne) kr/c. [TnmoTHOCTH Boabl puHATH 103 Kr/M3, a BA3KOCTH
BozbI L= 10-3 xr/(M-C).

1. Onpenenutb pexuM TEUEHHUS.

2. Onpenenutsb najaenue gasienue Ap/l.

3amaua 3.(30 6amioB)
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I'maakas rutactuHa mupuHOH (14+0,1Ne) M o1 HYJIEBBIM YTIIOM aTaku 00IyBaeTCs ¢ OTHOM
CTOPOHBI MOTOKOM Bo3ayxa ¢ AaBieHueM p =(1+0,1Ne)105 I1a, remneparypoit T =
(293+2Ne)K u ckopocthio Uoo = (10+2Ne) m/c.  KoaddurmeHT tuHaMIYeCKO BA3KOCTH L
=18-10-6 kr/(m-c).

1. Onpenenuth KOOPAUHATY TOYKH MIEPEX0/1a OT JAMHHAPHOTO TEUCHHSI B IIOTPAHUTHOM CJIOE K
TypOynenTHoMy (Rekp = 5x105).

2. OnpenenuTh TONIUHY O TOTPAHUYHOTO CIIOS i CYMMApHYIO CHITY TPEHHUS, ISHCTBYIOIIYIO Ha
IUTACTUHY B 3TOM I[1€PEXOHOM CEUCHUHU.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCOOCHHOCTH  TEUYCHHM 1.B kakux TO4YKax KOHTypa LWINHIPA UMEET MECTO
BA3KOM JKUJKOCTH MaKCHUMaJIbHOE JJaBJICHUE U MaKCUMaJIbHAsl CKOPOCTh?
Onpenenutb MECTONONIOKEHUE ITUX TOUEK Ha
MOBEPXHOCTU LWJIMHJPA U 3HAYEHUS] CKOPOCTU U
JABJICHUS B 3TUX TOUYKaX.

2.ITocTpouTh cxeMy 0O0TEeKaHUs [UIUHAPA C YKa3aHHEM
TOUYEK C MAaKCUMaJIbHBIM JAaBJIEHUEM U MaKCUMAaJIbHON
CKOPOCTBIO.

3.0mnpenenuTs BEIMYMHY U HalpaBICHUE JEHCTBUSL
IIOABEMHOM CHJIBI. YKa3aTh HAIPABICHUE CUJIbI HA
cXeme.

4.0npenenuTs peXuM TeUeHus B Tpyoe.

5.0npenenuTsb najieHue JaBieHUE B TpyOe.
6.0npenenuTh KOOPIMHATY TOYKH MEPeXo/ia OT
JTAMUHAPHOTO TEUEHUS B IOTPAHUYHOM CJI0€ K
TypOyJIEHTHOMY.

7.0npenenuTs TOJMIIMHY NOTPAHUYHOTO CII0s U
CYMMapHYIO CUJTy TPEHHMsI, JEHCTBYIOIIYIO Ha IJIACTUHY B
NIEPEXOTHOM CEUEHUH.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu 8bINOJHEHUs 3HAHUA: — OLEHKA 5 (KOTJIINYHOY), €CIIH B pe3yJbTaTe
peleHus Bcex 3aj1a4 HabpaHo He MeHee 90 Oaos;

Ouenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuky 6bINOJIHEHUs 3HANHUA: — OLIEHKa 4 («XOpOILI0»), €ClIU B pe3yJbTaTe
pereHus Bcex 3aa4y HabpaHo He meHee 80 6aoB;

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

Oyenka: 2
Onucanue xapakmepucmuxuy 6bINOJIHEHUsL 3HAHUs: — OTIEHKA 2 («HEYIOBJIETBOPUTEIBHOY), €CITU B
pe3ynbTaTe pelieHus Bcex 3a1ad HabpaHo MeHee 60 6aios.

KM-6. 3amura 1adoparopnoii padorsl Ne 1 "TapupoBka nHeBMOMeTpHYECKHX
30H/0B"

®opmbl peanuzanuu: YcrHas Gpopma
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Tun koHTpOIBLHOTO MeponpusTusi: JlJaboparopHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpoueaypa nmpoBeeHUs] KOHTPOJbLHOIO0 MepONPHMATHS: 3alIUTa MPOBOIUTCS J1IaOOPaTOPHOU
pabothl B yctHOU (popme. CTyneHTy 3a1aéTcsi ATh BOMPOCOB M3 CIHCKA BOIPOCOB JUIS 3aIIUTHI.
Bpewmst onpoca - He 6osiee 15 mMuH.

Kpatkoe cogepxkaHue 3agjaHus:
[TprmMepsl BOIIPOCOB /1711 3AIUTHI:
1. Hens nabopatopHoit padoTsl Ne 1 "TapupoBka MHEBMOMETPHYECKUX 30HIOB".
2. CxeMa 3KCIEpUMEHTAIBHOM YCTaHOBKH U1 1abopaTtopHoi pabotel Ne 1 "Tapuposka
ITHEBMOMETPUYECKUX 30HIO0B".
3. Kakue napameTpsl U Ha KaKUX OOBbEKTaX CXEMbl U3MEPSUINCh BO BpeMs J1a00paToOpHOi
pabotel Ne 1 "TapupoBka MHEBMOMETPUYECKHUX 30H]IOB".
4. ITopsimox 00pabOTKM MOTYYEHHBIX Pe3yabTaToB B TabopaTopHoit padote Ne 1 "Tapuposka
ITHEBMOMETPUYECKUX 30HIO0B".
5. IlomydeHHsbIe TIO pe3ysbTaTaM padoThl TNIaBHBIE PE3YNbTATHI JJabopaTopHOi padoTsl Ne 1
"TapupoBKa MHEBMOMETPUUYECKUX 30H]I0B".
6. Kakue BbIBO/IBI MOXHO czieniaTh 1o JaboparopHoil padore Ne 1 "Tapuposka
ITHEBMOMETPUYECKUX 30HJ0B".
7. JlaBieHUE TIOJIHOTO TOPMOKEHHUS.
8. CriocoObl onpeenieHus 1aBIeHUs TOTHOTO TOPMOYKEHHUS.
9. CraTtuyeckoe JaBieHUE.
10.Crioco0bl onpeiesieHUs: CTATUYECKOTO JaBICHUS.
11. CiocoOs! M3MepeHus HalpaBICHHUS MTOTOKA.
12.Tunbl NpUEeMHUKOB MOJHOTO JABJICHUS U UX XapaKTEPUCTHKHU.
13. Tumnbl NpueMHUKOB MOJIHOIO JaBJICHUS U UX XapaKTEPUCTHUKHU.
14. KomOuHMpOBaHHBIC TPUEMHUKH VISl ONIPEICTICHUS] CKOPOCTH MOTOKA.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: MCTOABI HU3MCPCHUS 1.8. CnocoObl OIIPCACIICHUA NaBJICHUS IIOJIHOT'O
napamMeTpoB IOTOKa B JO0- H TOPMOKCHUS.
CBCPX3BYKOBBLIX TCUCHHAX T'a30B 2.10.Crroco0mr OIPEACIICHUSA CTaATUYCCKOTO NAaBJICHUA.

3.11. CnocoOsI u3MepeHus HAIIPaBIEHHS TOTOKA.
4.12.Tunel NpUEMHHUKOB IOJHOTO AABJIEHUS U UX
XapaKTEPUCTHUKH.

5.14. KomOuHUpOBaHHbIE TPUEMHUKH JUJIs ONpEACIeHUs
CKOPOCTH TOTOKA.

Onucanue MIKAJbI OLlEHUBAHUS

Ouenka: 5
Onucanue xapakxmepucmuxu 8bINOJIHeHUs 3HAHUA: — OTIeHKa 5 («OTIMYHOY), €CJIM Ha BCE BOMPOCHI
JTaHBI TIPABHIIBHBIC OTBETHI, 0€3 HEJIOUETOB;

Ouyenka: 4
Onucanue xapakxmepucmuxu 8bINOJIHeHUS 3HAHUS: — OTICHKA 4 («XOpOIII0»), €CTH Ha BCE BOTPOCHI
JIaHBI OTBETHI, IPU 3TOM CYMMAapHO JIONY-IIIeHO He Ooiee ABYX OLINOOK;

Oyenka: 3
Onucanue xapakxmepucmuxu 6bINOJHEHUsI 3HAHUsL: — OTICHKA 3 («yIOBJIIETBOPUTEIHLHOY), €CIIH HE
MEHee YeM Ha ITOJIOBHHY BOIIPOCOB JaHbI MPABHILHBIE OTBETHI JINOO MPU OTBETE YaCTO
JIOMYCKAJIKCh OIUOKH;

Oyenka: 2
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Onucanue xapakmepucmuxku 6blnOJHEeHUA 3HAHUA — OLICHKA 2 («HGYI[OB.HGTBOpI/ITCJIBHO»), €CJIn
IMPaBUJIBHO JaHBbI OTBEThBI MCHEC YEM Ha I1O-JIOBHUHY BOITPOCOB.

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

®opmbl peaau3anuu: YcrHas popma

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa nmpoBeaeHUs] KOHTPOJbLHOIO0 MepONPHMATHS: 3alIUTa MPOBOIUTCS J1IAOOPaTOPHOU
paboTsl B ycTHOI (hopme. CTyaeHTy 3a1aéTcsl MATh BOIPOCOB M3 CIHCKA BOMPOCOB JJISl 3AIIUTHL.
Bpewmst onpoca - He 6osiee 15 mMuH.

Kpatkoe cogepkanue 3agjaHus:
[Ipumepsl BOIIPOCOB 7Sl 3AILIUATHI:
1. Lenb naboparopuoit padotel Ne 2 "MccnenoBanue corma JlaBans Ha mepeMeHHBIX
pexumax”.
2. CxeMa 3KCIepUMEHTAIbHON YCTaHOBKU s 1abopaTopHoit paboTsl Ne 2 "UccnenoBanue
coria JlaBass Ha nepeMeHHbIX pexumax”.
3. Kakue mapameTpsl U Ha KakKUX 00BEKTaX CXEMbl U3MEPSUIUCh BO BpeMs J1abopaTopHOit
pabotsl Ne 2 "MccnenoBanue coria JlaBasis Ha mepeMEHHBIX pexumax .
4. Tlopsinox 00pabOTKK NOTYYEHHBIX Pe3yNbTaToB JlabopaTopHoii paboTsl Ne 2 "HccnenoBanue
coria JlaBass Ha nepeMeHHbIX pexumax”.
5. [lomyuenusie 1o pe3ynbraraM JadopaTopHoit padboTsl Ne 2 "UccnenoBanue coruta JlaBans Ha
NIEPEMEHHBIX peKUMax" IJIaBHbIE PE3YJIbTaThI.
6. Kakue BBIBOIBI MOXKHO cJiejIaTh 110 JJabopaTopHoi padbore Ne 2 "HccienoBanue comia
JlaBans Ha nepeMeHHbIX pexumMax'?
7. JlaBiieHHE ITOITHOTO TOPMOKEHUS.
8. CtaTnueckoe JaBlieHUE.
9. CxopocTtsb 3ByKa. Ee onpenenenue.
10. Kputnueckas ckopocts. Ee onpenenenue.
11. HazoBuTe Bce ra3oiuHaMU4ecKie QyHKIIHH.
12. Yem paznuuarorcst yucia M u A?
13. Kak nosyuyuTb CKOpOCTb, OOJIBLIYI0 KPUTUYECKOM ?
14. B ueM reomeTpuyeCcKuil CMBICT (YHKIIMH IPUBEAEHHOIO yJIEIbHOIO pacxonaa’?

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: METO/IbI U3MEPECHUS 1.9. CxopocTs 3Byka. Ee onpenenenue.
[apaMeTpoB II0TOKa B JO- U 2.10. Kputnueckas ckopocts. Ee onpenenenue.
CBEPX3BYKOBBIX TCUECHMSX [a30B 3.13. Kak noiy4uTth CKOPOCTh, OOJIBIIYIO KPUTHUYECKOM?

4.14. B ueM reoMeTpUYEeCKH CMBICIT (QYHKIHH
IIPUBEJCHHOTO Y/IEIBHOTO pacxoa?

5.12. Yem paznuuatorcs uucia M u A?

6.11. Ha3zoBuTe Bce razoguHaMuyeckue QyHKIUH.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Onucarue xapakxmepucmuxu 8bINOJIHeHUs 3HAHUA: — OTIeHKa 5 («OTIMYHOY), €CJIM Ha BCE BOMPOCHI
JTaHBI TIPABMIIBHBIC OTBETHI, 0€3 HEJI0Ue-TOB;

Oyenka: 4
Onucanue xapakxmepucmuxu bINOJIHeHUS 3HAHUS: — OTICHKA 4 («XOpOIII0»), €CTH Ha BCE BOTPOCHI
JIaHBI OTBETHI, IPU 3TOM CYMMAapHO JIONY-IIIeHO He OoJiee ABYX OLINOOK;
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Oyenka: 3
Onucanue xapakmepucmuxu 6bINOJHEHUs. 3HAHUL: — OIIEHKA 3 («yIOBIETBOPUTEILHOY), €CIIH HE
MEHEEe YeM Ha ITOJIOBHHY BOIIPOCOB J[aHbI IPABHIbLHBIC OTBETHI JINOO MPU OTBETE YaCTO
JOMYCKAIKCh OIIUOKH;

Oyenka: 2
Onucanue xapakmepucmuxu 6bINOJHEHUS 3HAHUsL: — OIICHKA 2 («HEeyI0BJICTBOPUTEIIBHOY), €CIIU
MPABUIIBHO JIaHBI OTBETHI MEHEE YeM Ha MO-JIOBUHY BOIIPOCOB.

KM-8. 3amuTa n1a6opatopHoii padorsl Ne 3 "HUcciienoBanne NnorpaHu4HOro0 CJIosi Ha
IUIOCKOM CTeHKe NpH 0e3rpaJueHTHOM TeuyeHuHu'"'

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa mpoBeaeHUs] KOHTPOJbHOIO0 MepONPHMATHS: 3alUTa MPOBOIUTCS J1IaOOpaTOPHOU
paboTel B ycTHOM (hopme. CTyIeHTy 3a1aéTcsl MATh BOIPOCOB U3 CIMCKA BOIPOCOB JJISl 3alLlUTHI.
Bpewms onpoca - He 6osee 15 MuH.

Kpatkoe cogepxanue 3a1aHus:
ITprmeprl BOIIPOCOB JUJ1s 3aLIUTHI:
1. Llenb maboparopuoii padotel Ne 3 "MccnenoBanue MOTPaHUYHOTO CIIOS HA TDIOCKON CTCHKE
npu O6€3rpaueHTHOM TECUCHHH .
2. CxeMa 3KCIIepUMEHTAITBHON YCTaHOBKY JiabopaTopHoii padoTsl Ne 3 "HccnenoBanue
HOTPaHUYHOIO CJI0s Ha IUIOCKOM CTEHKe MpU Oe3rpalueHTHOM TeYEeHUH "
3. Kakue mapameTpsl 1 Ha KaKuX 00BEKTaX CXEMbl U3MEPSUIUCH BO BpeMs TaOOpaTOpHOM
pabotsl Ne 3 "MccnenoBaHue MOrpaHUYHOTO CJI0s Ha MJIOCKOM CTEHKe MpH 0e3rpajiueHTHOM
TeYeHUH".
4. ITopsimox 00pabOTKM MOTYYEHHBIX pe3yJbTaToOB JlabopatopHoi paboTel Ne 3 "HccnenoBanue
MOTPAaHUYHOTO CJI0S Ha TUIOCKOM CTEHKe NMpH 0e3rpalueHTHOM TeYeHHUU".
5. IlomydeHHsble MO pe3ynbTaTaM jJabopatopHoil paboTsl Ne 3 "MccnenoBaHue NorpaHu4HOro
CJIOSl Ha IJIOCKOM CTEHKE IPpU 0€3rpaJueHTHOM TeUeHUU'" TJIaBHbBIE Pe3yNbTaThl.
6. Kakue BBIBOJIBI MOKHO c/i€1aTh 1o j1abopatopHoii padote Ne 3 "Mccnenosanue
MOTPAaHUYHOTO CJI0S Ha TUIOCKOM CTEHKe NMpH 0e3rpalueHTHOM TeYeHUH" .
7. IloHsATHE TOIPAaHUYHOTO CIIOS.
8. Tommuua ¢pu3ndeckas IOrPaHUYHOTO CJIOSI.
9. HTerpalibHbIE TONIUHBI TOTPAHUYHOTO CIIOS.
10. IIpoonbHBIN TPaAUEHT AABJICHUS U XapaKTep TEUEHUs B KaHAJE.
11. YcnoBus BOSHUKHOBEHMS OTPbIBA IOTOKA OT IVIAJKOM CTEHKH.
12. ®opmnapameTp NOTPaHUUHOTO CIIOSL.
13. Kpurepun oTpbiBa HOrPaHUYHOTO CIOS.
14. JlamuHapHbIi U TypOYJIE€HTHBIN TOTPAHUYHBIN CIIOH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/IbI U3MEPEHUS 1.7. TloHsATHE NOTPaHUYHOTO CJIOS.
[apaMeTpoB IOTOKa B JI0- U 2.8. TonmuHa puznyeckast NOrpaHUYHOTO CIIOS.
CBEPX3BYKOBBIX TCUECHMSX [a30B 3.9. MHTerpanbpHble TOIIHUHBI IOTPAHUYHOTO CJIOS.

4.10. IlpoaonbHBIN TPAaIMEHT JaBICHUS U XapaKTep
TEUYEHHS B KaHaJe.
5.12. ®opmnapaMeTp NOTPaHUYHOTO CJIOSL.

3HaTh: OCOOEHHOCTH  TEUYEHUI 1.11. YcnoBus BO3SHUKHOBEHHSI OTPhIBA MIOTOKA OT
BSI3KOU YKUJIKOCTU TJIAIKOA CTEHKH.
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2.13. Kputepuu oTpbiBa HOTPAaHUYHOTO CJIOSL.
3.14. JlamuHapHbIi U TYpOyJICHTHBIH NOTPAaHUYHBINA
CJION.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Onucanue xapakxmepucmuxu 8bINOJIHeHUs 3HAHUS: — OTICHKA 5 («OTIIMYHOY), €CJIM Ha BCE BOMPOCHI
JIaHbI TIPABUIIBHBIC OTBETHI, 0€3 HEJIOUETOB;

Ouyenka: 4
Onucanue xapakxmepucmuxu bINOJIHeHUS 3HAHUsL: — OIICHKA 4 («XOpOIII0»), €CIH Ha BCE BOIPOCHI
JaHBI OTBETHI, IPU 3TOM CYMMAapHO JOMYIIEHO He 0oJiee IBYX OIMNOOK;

Ouenxa: 3
OnucaHnue xapaxmepucmuxu 6blNOJIHEeHUs 3HAHUS: — OLIEHKA 3 («yJOBJICTBOPUTEIHLHOY), €CIIH HE
MEHEE UeM Ha MOJOBHUHY BOIPOCOB JaHbl IPABUIbHBIE OTBETHI JIMOO MPU OTBETE YACTO
JOTYCKQJIMCh OLTUOKH;

Oyenka: 2
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUSL: — OTICHKA 2 («HEYIOBICTBOPUTEIILHOY), €CITN
MPAaBUJIHHO JIaHBI OTBETHI MEHEE YE€M Ha MOJIOBHHY 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. Mcredenne u3 coria JlaBans mpoUCXOANUT MPU 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. [IpraaTh 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. /Ipuraresp ocHalleH OOBIYHBIM CY>KHBAFOIIUMCS COIUIOM C BBIXOJIHOM
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 PAa3HUIIBI JABICHUM Ha Cpe3e COIUIa, , €CIIU
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 KoMIulekcHoro notenimana F(z) = F1(z) + F2(z),
rne Fl1(z) = z2, z = x +Hy. HaiimuTte koopIuHATHBIE CKOPOCTH ITOTOKA U JIaBJICHUE HA IJIOCKOCTH
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. beckoneunsIit umuHAP pagumycom r) = 1 M, pacrooKeHHBIH Ha IDIOCKOCTH B Ha4aje KOOPIUHAT,
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 10 YaCOBOW CTPEJKE MU MPOTHUB YaCOBOM CTPETIKH C
yrioBo# ckopocthio ® = 10 1/c.

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

Bap 2. B kakux Toukax KOHTypa HUIMHIPAa 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). Onpenenursb
rajieHue gaBieHus B Tpyoe. (20 6as1oB).

5. I'magxast nmiacTUHA IUPUHOK 1 M O] HYJIEBBIM YIJIOM aTaKd 00yBaeTCsi C OMHOH 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 OujieT BKIOYaeT S5 3amad. [IpaBuibHOE 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
0C60EeHUA 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.OnpenenuTs CKOPOCTH U JIaBJIEHUS Ha BXO/€ B coIuio JlaBasi, BO BCEX CEYEHMSIX COILIA U
pacxos yepes CoIulo.
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 HWIMHApPAa MMEET MECTO MakCHUMajbHOE JaBieHue? Onpenenursb
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 IOBEPXHOCTH LIWJIMHAPA U 3HAYEHUS 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.
7.01npenenauTb KOOpAMHATY TOYKU MEPEeXo0/ia OT JaMUHAPHOTO TEYEHHSI 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, 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 8bINOJIHeHUs 3HAHUSL: BBICTABIICTCS, €CITU B PE3yJIbTaTe PEIICHUS BCEX
3a/1a4 HaOpaHo He MeHee 80 OaToB

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUSL: BBICTABIIICTCS, €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 AUCLUMIUIMHE ONpenensercs B cooTBeTCTBUHM ¢ [lonokeHnem o OaiibHO-
peiituHroBoir cucreme nns  crygeHro HUY «MOUM» Ha oOCHOBaHMM CEMECTPOBOH U
HK3aMEHALMOHHON COCTaBIISIONINX
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