depepanbHoe rocyfapcTBEHHOE BloaXKeTHOE

o6pa3zoBaTenbHOE yUYpexaeHue BbicLLero obpasoBaHus

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

nMeHn H.3. BayMaHa (HauMoHanbHbIN UCCNeaoBaTeNbCKUIA YHUBEPCUTET)»

ONTMMMNUNALA WWKOJIbHUKOB «WWATI B BYOQYLUWEE»

8 knacc. BapuaHr 1.

1 3apaua (6 6annoB.)

Mocne BbINOMHEHWSsT YNPaXXHEHWsI TPEHEP CHAN BNUHBI C OAHOPOOHON WTaHMM BECOM 20 Kr U MOMOXUI
WTaHry Ha non. OnpeaenuTe, Kakylo MUHUMAIbHYIO CUITY TPEHEPY HYXXHO NMPUMOXMWTb K KOHLLY LUTaHrK,
4YTOObLI NPUNOAHSTL ee. YckopeHne cBo6oaHOro nageHus g = 10m/c2.

PeweHue:
3anuwem ypaBHeHME MOMEHTOB, B35IB 3@ TOYKY OMOpPbI Kpaw LUTaHIM, NPOTUBOMOSOXHbIA TOMY, 3a
KOTOPbIV MOAHMMAET TPEHep:

mglL
———FL=0
2
F =2mg=400H
OTBerT: 400 H.
Kputepumu:
3anuncaHo ycrnoBue OTpbiBa KOHLLA LWTAHTN OT 4 6anna
nona
MpuBegeHbl HeobxoauMMmbie MaTemMaTU4eckue 2 6anna
npeobpa3oBaHnsi 1 NOJTyYeH BEPHbIA YUCTEHHLIN
oTBET
UTOIo 6 6annos

2 3apava (10 6annoB)

[lepeBsHHYIO KyOMYECKylo LUKaTynKy co CTOpoHor 10 CM MOMHOCTBI 3anvnu pPTYTbiO U 3aKpbinw.
[aBneHune, KOTOpOE LLKaTYrKa cTana okasbiBaTb Ha cTon, paBHsieTca 1500 Ma. OnpegenuTe cpegHioto
NAOTHOCTb LKATYIKK C PTYThI0. YCKOpeHne cBoboaHoro nageHus g = 10m/c2.

PelueHue:
3anuwem dopmyny aasneHus:
F (m+M)g
P =< =", rAe m - Macca Aepesa, a M - macca ptytu. Toraa:
Pa?
m+M=—
g

3anuwem cpopMyny MIOTHOCTY:

m+M Pa® P ,
p=——=—=—=1500xr/m’.
%4 ga ga
OTBeT: 1500 Kr/m3.
Kputepuu:
BepHo 3anucaHa dhopmyna gaBneHus TBepaoro 2 6anna
Tena
BepHo 3anucaHa popmyna cpegHen nioTHOCTH 2 6anna
MpuBegeHbl HeobOXoouMble MaTeMaTudeckue 4 6anna
npeobpa3oBaHUsA 1 NOJTyYEH BEPHbIN YACTIEHHbIV
oTBeT
nToro 10 6annoB

3 3apaua (10 6annoB)
OnpefenuTe, kakol TOK NPOTEKaeT Yepe3 yvacTok Lenu A-B, ecnu HanpspkeHue Ha KOoHUax 3Toro
yyacTtka 140 B. ConpotmeneHme R = 18 Om.
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PeweHue:
HauepTnm Gonee ygoOHbIN BapuaHT CXEMbI:

R

R

2R

>

2R

Paccuntaem akBMBaneHTHOE conpoTtuBneHne uenu:

0,9R 3R

3,9R

A B
— —

R -3.5R
o = 45R
3anunwewm 3akoH Oma 1 HavaeM cuny Toka Bcero yyactka A-B:

=14 Om.



==—=—=10A
R 14
OtBeT: 10 A.
Kputepum:
BepHo 3anucaH 3akoH Oma 1 6ann
BepHo 3anucaHbl hbopmyrnbl pacyeTa 1 6ann
COMNPOTUBMEHUI HA NapasenbHbIX U
nocnegoBaTterbHbIX yYacTkax uenu
BepHo HarineHo NonHoe ConpoTMBEHNE Lienu 6 6annos
MpuBegeHbl HeobOXoouMble MaTeMaTudeckue 2 banna
npeobpa3oBaHUsA 1 NOJTy4YEH BEPHbIN YNCTIEHHbIV
oTBET
nToro 10 6annos

4 3apava (12 6annoB.)
[Buratens anekTpuM4eckon mogenbku napoBo3a notpebnsetr Ttok B 0,2 Amnep npu nutaroiem
HanpsbkeHun B 10 B. KIMO takoro naposo3uka 90%, a CKOPOCTb, C KOTOPOW OH paBHOMEPHO efeT
paBHsieTca 20 cm/c. Onpegenvre, ¢ Kakon NOCTOAHHOM CKOPOCTbI0 ByaeT exaTbh HacTOALMA NapoBO3,
ecnu KNA ero geuratens paseH 15%, a cuna TpeHus, kotopas Ha Hero gencteyeT B 1000 pa3 6onbLue
CUIbl TPEHUS, OEWCTBYIOLLENA Ha WrpylwedHyl Mogenb. M3BecTHO, YTO Mpu 3agaHHOM CKOpPOCTU
HacTosLLEero napoBo3a, 3a non 4aca B ero neun cropaet 30 Kr yrns. YaenbHas Tennota CropaHus
apesecHoro yrnsi q = 36 MIDx/kr.
PewweHue:
3anuwewm dopmyny KINA ans mogenbk1 napoBo3a:
_ ACI/I}IbI _ FlLl _ Flvl
M= T U Ul
Bbipasum ero cuny TpeHusa. OHa paBHa cune TAru, Tak Kak napoBO3 ABWKETCA PaBHOMEPHO:
Uln,
=
3anuwewm dopmyny KINO ana Hactoswero napososa:
_ Acmlbl _ FZLZ _ szzt
=70 Tgm T qm

F

Bbipasum ero cuny TpeHus:
F, = kF,
Hangem ckopocTb napoBo3a:
_qmn,  qmn,v,

v, = =———=10mM/c.
27 kFit  kUIngt /
OtBeT: 10 M/C.
Kputepumn:
BepHo 3anucaHa copmyna Krj 3 banna
anekTpoaBurartens
BepHo 3anucaHa dopmyna KN4 tennosoro 3 6anna
asurarens
3amMeyeHo, YTO cuna TPeHUs paBHSIETCA cune 2 banna
TAMN
MpuBegeHbl HeobxoauMMbie MaTemMaTU4eckue 4 6anna
npeobpasoBaHUsA 1 NOy4YEH BEPHbIN YNCTIEHHbIV




oTBeT

nToro 12 6annoB

5 3apaua (12 6annoB)
UtoObl COBMIOCTM  TEXHOMOTUIO  3aKamnku MOALUUMHUMKOB, MapTUI0  pacKaneHHbIX LapuKoB
nocrnegoBaTefibHO OMYCKalT B TpWM cocyda C OOMHAKOBbIM KOMMYECTBOM 3akanoyHoro macna,
HarpeToro 4O OAHOM M TOW e TemnepaTypbl. [10 TEXHONOrMK LWaprKu ONYyCKalT B MEPBbIA COCYA U
J0XnaarTcsa TennoBoro paBHoBecus. 3ateM BO BTOPOW U CHOBa J0XUOAKTCS TENI0BOro paBHOBECUS.
lMocne 4ero wapukMm onyckawT B TPeTUM cocyd W OOCTWXKEHME Luapukamy OKOHYaTernbHOW
TemnepaTypbl CUYMTaEeTCs 3aBepLUeHWEM TexHomorumdeckoro npouecca. Onpegenute, Ha CKOMbKO
rpagycoB noBbiCUack TemrepaTypa Macna B NocregHeM cocyge, ecnu B MepBOM COCyde OHa
nameHunacob Ha 100 K, a Bo BTopom Ha 25 K. TennoobMeHOM C OKpyxatoLwen cpefon npeHedpeyb.
PeweHue:
3anuwem ypaBHeHus Tennosoro 6anaHca B Tpex criyyasx:

1) CM(Tl - tM) = CM(tLLI - Tl)

2) CM(TZ - tM) = CM(Tl - TZ)

3) CM(T3 - tM) = CM(TZ - T3)
Bbipasum nameHeHus Temneparyp:

1) 4t =1, —t,

2) At, =1, -ty

3) Aty =15 —t,

Torpa:
Aty — At, =1, — 1,
At, — Aty =T, — T3
3atem:
At, At — Aty
Aty At, — Aty
At2 — At Aty = At At; — At, At
At2 = At Aty
At 625
Aty =A—tl:m:6.25}<.
OTBeT: 6,25 K.
Kputepumn:
BepHo 3anucaHbl ypaBHEHUSA TEMMOBOro 4 6anna
BanaHca B Tpex crnyyasx
MpuBegeHbl Heobxogumble MaTemaTudeckme 8 6annos
npeobpasoBaHns U NONyYeH BEPHbIA YNCTIEHHDBIN
oTBeT
nToro 12 6annoB




Kputepun oueHUBaHHS OJUMIUALHOU PabOTHI

Ilpodmas: MHxeHepHoe neso (akageMHU4ecKHi Typ)
Ilpenmet: Pusuka
Kaacc: 8

Sagaune 1 (makcumanbHas orenka 6 6.)

Makc.
Kputepuii (ykaszath 6aji Mo KaXKAOMy KPHUTEPHIO) 6amn
3anucaHo yCJIOBHe OTPBIBA KOHLIA LITAHTH OT MOJa 4
[TprBeneHbl HeoOXONHMble MaTeMaTHYecKUe Ipeobpa3oBaHUs U MOJYyUYeH BEPHBIH YHC/IEHHBIH OTBET 2
3amaHue 2 (makcuManbHas ouenka 10 6.)
Makc.
Kputepuii (ykaszatb 6aj 10 KaXKAOMY KPUTEPHUIO) 6asn
BepHo 3anucana ¢opmyna faBjeHUs] TBEPAOTO TeJja 2
Bepno 3anucana ¢opmyna cpegHeil MJI0THOCTH 3
[TprBeneHbl HeoOXONHMble MaTeMaTHYeCcKUe peobpa3oBaHUs U MOJYyUYeH BEPHBIH YHC/IEHHBIH OTBET 5
3amanue 3 (makcuManbHas ouenka 10 6.)
Makc.
Kputepuii (ykaszatb 6aj 10 KaXKAOMY KPUTEPHUIO) 6asn
BepHo 3anucan 3akon Oma 1
BepHo 3anucaHbl pOpMyJibl pacyeTa CONPOTHBJECHUH Ha MapaJsijie/IbHBIX U MOC/E0BATENbHBIX Y9aCcTKaX LeNn 1
BepHo HaliieHO MOJIHOE CONpPOTHBJIEHHE LEIH 6
[IprBeneHBl HEOOXONMMbIE MaTeMaTHUECKHe TIPe0Opa30BaHUs U MOJy4Y€eH BEPHBIH YUC/JEHHBIH OTBET 2
Sananne 4 (makcumanbHas oreHka 12 6.)
Makc.
Kputepuit (ykasatb 6ajyi M0 KaXKAOMy KPHTEPHUIO) 6ama
BepHo 3anucana ¢opmyna KIIJ anektponsuraresns 3
BepHo 3anucana ¢opwmyna KITJ[ TensoBoro nBurartess 3
3aMeyeHo, UTO CHJIA TPEHHs PaBHSETCS CHJIE TATH 2
[TprBeneHbl HeoOXONHMbBle MaTeMaTHYeCcKHe NIpeo6pa3oBaHUs U MOJYyUYeH BEPHBIH YHUC/EHHBIH OTBET 4
SagaHue 5 (maxkcumanbHas oueHka 12 6.)
Makc.
Kpurepunii (ykasate 6aj Mo KaxkJI0OMy KPUTEPHIO) 6aJwi
BepHo 3anucanbl ypaBHEHHSs TeMJIOBOro 6ajaHca B TPeX caydasx 4
[IpriBeneHBl HEOOXOAMMbIE MaTeMaTHUECKHe TIPpeoOpa30BaHUs U MOJYy4YeH BEPHBIH YUCJEHHBIH OTBET 8




