Yuueepcumemckas onumnuada wkonsrukog «benvuonoxy 2020-2021 2. 3axnouumensHolii 3man

du3uka.9 Kiace
1 BapuaHT
Pemenus u kpurepun ONCHUBAHUS

3amayva 1. Msia OpolieH Mo yrioM o K TOPU30HTY C HadalbHOM CKOPOCTBIO ¥,. Uepes Bpems T

OH IIPHU3CMIIMJICA Ha 3EMIIIO. BepTI/IKaJ'II)HaH COoCTaBJIAOImIass CKOPOCTH H3-3a COIIPOTHUBIICHHA

BO3/1yXxa yMeHblmwiIack Ha K %.

C‘IHTaﬁTe, YTO CHJIa COIIPOTHUBJICHUS IIPOIIOPHHUOHAJIbBHA

CKOpPOCTH.

0
OmpenenuTe HayalubHYIO CKOPOCTh ,, ecnu o=60", k=30%, t=3 c. Yckopenune cBoOOIHOTO

nanenus g = 10 m/c?, cuuraiire, uto /3 = 1,7.

Pemenne

3anuieM U3MEHEHUE UMITYJIbCa 3a €AMHUILY BPEMEHH 110 OCH Y-
Awy,
Ly — —

m— mg — fv, Q)

Haiinem n3menenue uMmiryibca 3a Bce Bpems t:

mIdv, = —mgrAt — frv,At. (2)

2, At- IepeMelleHUE [0 OCH Y, B HALLIEM CIly4ae OHO PaBHO HyJIIO (3);

mIdy, = —m (1 — }vu}, — My, — U3MEHEHUE UMITYJIbca 3a Bpems T (4);

1009
Takum o6pazom u3 (2), (3) u (4) BeIpaXeHUl MOJTy4yaeM ypaBHEHUE:

_ k&
mgTr =m (2 mu%) Voy (5)
HavasnbHast CKOPOCTB IO OCH y PaBHA
Vg, = VpSina (6)
Haxoaum UCKOMYIO BETHUUHY

aTr 2-10-3
T, = ; = — =20mMm/c

Kpurepuu oneHnBanus

1.
2.
3.

~

3anucano ypaBHeHue (1) niu BTopoi 3akoH HploTOHA B poek1My Ha och y — 2 Oaia;
3anucano BeIpaxeHue (2) — 4 6anna;

VYKka3zaHo, 4TO U3MEHEHHE UMITYJIbCA 3a CUET CHIIbI COMPOTUBIIEHUS PABHO HYJIIO, TAK KaK
BBITIONHSIETCS ycnoBue (3)- 3 6amna;

3anucaHo BeIpaykeHUs (4) 115 U3MEHEHUS! UMITyJIbca 3a Bc€ BpeMs T — 4 Oanna;
3anucaHo BeIpakeHHs (5) B ciydae, eciii Obls1o 000CHOBaHO paHee 3TO BhIpaskeHHe— 3
Oamna;

3anucana HadaJIbHAsi CKOPOCTH TeJa 1Mo OCH Y, T.€. BbIpakeHue (6) — 1 6am;

Haiineno Beipaskenue s ckopoctu (7) - 2 6asia

BepHo noacuuTana ckopocts - 1 6anm.



3anaua 2. [Ipemyioxute criocod OIEHKH OTHOIIEHUS MacC MaJTbYuKOB, €CJIM OHM HaXOJISTCS Ha
KaTKe U y HUX €CTh TOJIbKO pyJieTka. Kakoil Manbuuk mpoeaeT Aajiblie U BO CKOJIBKO pa3, ecliu

1L
oTHoOleHue —= =1, 2
M,

Pemenune
1. Manpuukyu MODKHBI M3MEPUTh PACCTOSHUE, KOTOPOE€ OHHM MPOEIYT TOCIe TOro, Kak
OTTOJIKHYTBHCS JIPYT OT Jipyra. B aToM ciydyae n3aMeHeHHe KUHETUYECKOW SHEPTUU UJIET 32
cYeT paboThl CUJI TPEHUS :
™, 1;'.2

Ay = pmygs; = — (1)

g
Ay = um,g5, = 22 (2

-
&

2. OrtHoueHHE MyTeil MaTbUUKOB OyIET CIEAYIOIINM:
ES L
==(2) ®)
3. 3amuieM 3aKOH COXPAaHEHUS HMITYJIbCa:
myvy = myv, (4)
4. C yueroM Beipaxenuil (3) u (4) noayuyaem

=

Vs

()

my _
Ty

5. Bwuano, yto npoenet nanblie 0oJiee JErKUi MaabuuK

Z— = (%) =1,44 (6)

Kpurepuu orieHuBaHHS
HaﬁHCHO NJIN 3aIInCaHoO BLIpa)KeHI/Ie JJISA pacqua pa6OTLI CHUJIBI TpeHI/IH - 4 6aﬂna;
YKaBaHO, qTO pa60Ta CHUJIbI TpeHI/IH NACT HA U3SMCHCHUC KI/IHCTI/IquKOI‘;I 3HepFI/II/I — 2
Oaia;

Haiineno Beipaxkenue (3) — 4 Gama;

.

3anucaH 3aKOH COXpaHEHHUs uMIyibca — 4 Oana;
[Tonryueno Boipakenue (5) - 4;
VYka3zaHo, 4To npoeseT Aajbliie 0ojee Jerkuil MaabuuK - 16amr;

No ok ow

[ToncunTano oTHoueHue nmyter - 1 Gamt.

3agaua 3. U3 npoBonouku ;uHOM {1 conpotuBienus Ry caemnanu
AJIEMEHT IIeNH B BUJIE JBYX OKPYKHOCTEH, COEIMHEHHBIX KaK Ha PHUC.
1. Hanee cobopanu cxemy u3 N Takux 3JIEMEHTOB Kak Ha puc. 2.
Omnpenenute obIIee CONPOTHBIICHHUE [ETH, €CITH CONPOTHBIICHHE

b1 oJTHOM TIpoBOIOYKH Rg=4 Owm, komdecTBo 3eMeHToB No= 2399.
uc.



Puc.2

Pemenue

1.

O603HaunM N- KOJIMYECTBO 3JIEMEHTOB B BEpPXHEH Lienu, Tornaa B cpeaHeit Oyner (N-
1).

2N+ (N—-1) =N, Q)
B BepxHeii u HuxHEH Lensax Oyner 1o
N=(No+1)/3 — smemeHTOB. (2)

B CHUIIy CUMMCTpPHUH LCIIH YCPE3 BHYTPCHHUC COIIPOTHUBIICHUS HC ITPOTCKACT TOK,
MMO3TOMY CXEMY MOXKHO IIPEACTABUTHL B BU/IC

O0603HaunM uepe3 R; conpoTHBiIeHNE 2IeMEHTa LIENH B BUJIE IBYX OKPYKHOCTEH,
TOT'/Ia COTIPOTHBIICHHE BEPXHEH LETH:

R:= N Ry. (3)

ComnpoTHBIeHNE BEpXHEH 1IETT paBHO COMPOTHBIICHUIO HIKHEH. Torma odmiee
CONPOTHBIICHHE IIENIH PaBHO Yepe3 CONPOTHBIICHHE 3JIEMEHTA IICTIH:

R=N R/2 (4)

ComnpoTHBIICHHUE AJIEMEHTA LIEMH Yepe3 COMPOTUBICHUE MPOBOIOUKU Ri= Ro/4 (5)

OO0riee CONPOTHUBIICHHE IIETTH PAaBHO YEPE3 COMPOTUBIIEHNUE TTPOBOJIOYKH IIETTH 1

o0111ee YHUCI0 DIIEMEHTOB:
R==(Ng+1) Ro/24 (6)

Kpurepuu onieHuBaHus

1.

Ea

VYka3aHo, 4TO B CpeIHEH e Ha | 3JIeMEHT MEHbIIe, YeM B BEPXHEH U HIDKHEH — 1
Oa;

3anmcana hopMyIia I OTPe/IeIICHHS KOJTMYeCTBa 3JIEMEHTOB B BepXHEH 1enu (2) — 2
Oaia;

VYkazaHo, 4To uepe3 BHYTPEHHHE COTPOTHUBIICHUS He OyeT OexkaTh TOK- 4 6aia;
[IpencraBiena SKBUBaJICHTHas cxema — 4 Oaia

3amrcaHo conpoTUBIEHHE I BepxHeit enu (3) - 2 6anna;



6. HaiineHno obmiee conpoTuieHue 1emnu (4) — 2 6anna;

7. HaiineHo conpoTUBIEHUE OJTHOTO JEMEHTA IIEMU Yepe3 COMPOTUBIICHHE MPOBOJIOYKH (5)
— 2 Oanna;

8. TlomydeHo ob1ee BeIpaXeHHE JIsl CONPOTUBICHUS (6) — 2 6ara;

9. Toncumrano obmiee conporuBienue nenu R=400 Owm. -1 Ga.

3anaua 4. Ha pucynke nipeactaBieHbl rpa@uku 3aBUCUMOCTEHN TTOJIHON U TIOJIE3HOW MOIITHOCTEH
oT conpoTuBieHus. Ha rpaduke ykazaHbl TOUKH Ui ABYX CONPOTUBJICHHH Y KOTOPBIX
MOJIE3HbIE MOITHOCTH O uHaKoBbIe. [loMoru onpenenuts 3T conpoTuBieHus. K coxanenuro,
AKCIIEPUMEHTATOP 3a0bLT YKa3aTh €AMHUIIBI H3MEPEHHUS 10 ocsiM. I3BECTHO, 4TO MaKCUMasIbHas
rmoJjie3Hasi MOIIHOCTb Py,x=6,25 BT n 3/]C ncrounuka Toka =20 B.

Pemenne

1. MakcumanbHas moJie3Has MOIIHOCTh HAXOAUTCA 110 (bopMyﬂe:
2

Prax = 1)

max g

2. W3 (1) Haiinem BHyTpeHHEE COMTPOTHBIICHUE LICITH:
I

&

r= =160m (2)
4Py o
3. Koaddunument none3noro neicTBus:
_F_ R 3
M= = ker )

4. ComnpotusieHue 1enu u3 Gopmyisl (3)

_ _nr
R= (1-n) (4)

5. Ilo rpaduxam HaiineM K03PIUITUEHTHI

MOJIE3HOTO JEHUCTBUS ISl ABYX
COHpOTI/IBHeHHﬁ, JIA OTOro BI)IpaSI/IM
MOIITHOCTHU B yCJIOBHLIX CANHUIIAX
(kneroukax). J{ms mepBOTro COMPOTUBIEHUS -
I0JIE3HAs. MOIIHOCTh P; =5 KJIETOYEK, [TOJIHAA




6.

7.

P,, =17 KieTo4ek ¢ y4eToM NOrPEIIHOCTEN, HO PedsTa MOTYT B3ATh U TO4Hee. [l
BTOPOT'O COIIPOTHUBIICHUS -II0JI€3HAs MOIHOCTh P, =5 KileTouek, nonHas Py, =7
KJIETOYEK C YYETOM IOTPEIIHOCTEH.

[Tocuntaem k03¢ (HUIUEHTHI TOJIE3HOTO JEHCTBUS ISl STUX CONMPOTHBIICHUIA:

n == =0294; 7, =>=0714 (5)

[Tony4yeHsl 3HaYEHUS CONPOTUBIICHUN:
R, = 6,7 Om, R, = 39,9 Om,

Kpurepuu onieHuBanus

1. 3anucanHo BeIpakeHHE I BHYTPEHHETO CONPOTUBIICHUS UCTOYHHKA TOKa (2) — 2
Oayua;

[ToxcunTano BHYTpEeHHEE CONPOTUBICHHE — 1 Oa;

3anucano BelpakeHue A HaxoxaeHus KIIJI uepe3 mouHoctu - 2 6aina,
3anmcano BeIpakeHue st Haxoxaenus KI1J uepe3 conporupiienus - 2 6ana;
[Tpennoxen cnocob onpeaenenust KI1/] mo rpadukam — 6 6aos;

[TomryueHo BbIpaskeHUE AJIs pacyeTa conpoTuBieHus (4) — 3 6amna;

[Tomyuenst KITJ[ nyist nByx Touek — 2 Gaina;

O N koD

Hatinens! conporuBieHus — 2 6aa.

3anaua 5. B Temion301upoBaHHOM KaJIOPUMETPE € TEIIOEMKOCTRI0 C HaXOUTCS BOJa MpU

t,=0°C. B BoJLy MOJOKHIIM METAJIMIECKHil THCK TeMitepaTypoii t;=80°C, B pesyibrare uero

Temmeparypa crana t; 20°C. Onpenennre Kakoii cTama 65l TEMIIEPAaTypa CHCTEMBI, €CITH ObI

MOJIOXKHJIM [Ba TaKHUX JHCKA.

Pemenne

1.

2.

3.

4.

3anuuieM ypaBHEHHE TEIJIOBOTO OajlaHCca B IEPBOM cllydae:
Comg(t, —t,) + C(t, — ;) + C,;m,q(t: —t3)=0 (1)
3anuieM ypaBHEHHUE TEIJIOBOr0 OajlaHca BO BTOPOM CIlydae:
Com(t,—ty) + C(t, —ty) + ECqmq[q —t;) =0 (2)
Crpynnupyem ypasHenus (1) u (2)

([B my + f_':u:rz— g‘_} _ I‘___.,; Ty ':t:,_— ts:'
(Cgmg+C)eg—2,) 20 mgle,—tg)

Vurem, aro t;=0C

[Tonyuaem

gy _ (e—eg)

t,  2(ty,—tg)
BrIpazuM KOHEYHYIO TEeMITEpaTypy BO BTOPOM CiTydae:

ty = % =32°C. (3)

Kpurepuu onieHuBaHUs

1. 3anwucansl ypaBHeHUs TerioBoro 6ananca (1) u (2) — 12 Gamnos;
2. TMomydena ¢popmymna (3) aiis pacueTa TeMiieparypsl ty- 6 6aIoB;
3. TlomyueH npaBWIBHBINA OTBET — 2 Oaja.



Yuueepcumemckas onumnuada wkonsrukog «benvuonoxy 2020-2021 2. 3axnouumensHolii 3man

du3uka.9 Kiace
2 BapHaHT
Pemenus u kpurepun ONCHUBAHUS

3amayva 1. Msiy GpouieH 1oJ YoM o K TOPH30HTY C HadaabHOM CKOPOCTBIO v7,. Uepes Bpems T
OH MPHU3EMJIIIICS Ha 3eMITI0. BepTukanbHas cOCTaBIsAIONIasi CKOPOCTU U3-32 COMPOTUBIICHUS
BO3/yXa yMeHbIuIach Ha K %. CuuraiiTe, 4TO CHIa CONPOTUBIICHHS TPOMOPIIHOHATIbHA
CKOPOCTH.

0
Ompenenute BpeMs I0JIETa T, €CJIN HAadallbHAsl CKOPOCTh 77, = 20mM/¢, 0=60", k=30%.

Yckopenne cBoboaHOro najenus g = 10 m/c?, cunraiire, uto 3 = 1,7.

Pemenue
1. 3anumem n3MeHeHHe UMITYJIbCA 32 €AUHHILY BPEMEHHU 10 OCH Y:
Awy,
Ly — —
m— mg — fv, 1)
2. Haiinem n3menenue uMinyibca 3a Bce Bpems t:

mIdv, = —mgrAt — frv,At. (2)

3. 2., At- IEPEMEILICHHE 110 OCH Y, B HAILIEM CITy4ae OHO PaBHO HyIHO (3);
4, mIdy, = —m (1 ~ oo } Vg, — MV, — U3MEHEHUE HMITYJIbca 32 Bpems T (4);
5. Takum o6pazom u3 (2), (3) u (4) BeIpaXeHUl MOJTy4yaeM ypaBHEHUE:

_ K
mgTr =m (2 mu%) Voy (5)
6. HavanpHast CKOpOCTH 110 OCH y paBHA
Vg, = VpSina (6)
7. Haxomum uckoMyro BeTH4ruHy
= rn[E—LDr;.?,D_sinﬂ: — 3¢

g

Kputepuu onieHuBanus
1. 3amucano ypaBHenue (1) unu BTopoii 3axkoH HpI0TOHA B POEKIIMU Ha OCh Y — 2 6ania;
2. 3anucano BeIpakeHue (2) — 4 6anna;

3. VYKka3zaHo, 4TO U3MEHEHHE UMITYJIbCa 3a CUET CUIIbI COMPOTUBIICHUS PABHO HYJIIO, TaK KaK
BBITIOJTHsIETCS yeoBue (3)- 3 Gama;

4. 3anucaHo BeIpakeHud (4) A1 U3MEHEHUs UMITyJIbca 3a BCE BpeMs T — 4 Oana;

S. 3anmcano BeIpakeHUs (5) B ciydae, eciii Ob10 000CHOBAHO paHee 3TO BhIpaKEHHE— 3
Oaia;

6. 3anucana HadaJIbHAsi CKOPOCTH TeJa 1Mo OCH Y, T.€. BbIpakeHue (6) — 1 6am;

7. Haiineno Beipaxxenue i Bpemenu nosera(7) - 2 6amia

8. Bepno noacuntano Bpems noseta - 1 6asm.



3anaua 2. [lpemyioxuTe criocod OLEHKH OTHOIIEHUS MacC MaJbYMKOB, €CJTM OHU HAaXOIATCS Ha
KaTKe U y HUX €CTh TOJIbKO pyJieTka. Kakoil Manbuuk mpoeaeT Aajiblie U BO CKOJIBKO pa3, ecliu

Ty
OTHomeHue — =1,1
M,

Pemenue
1. Masnibuvkd JOJKHBI M3MEPUTh PACCTOSHUE, KOTOPOE OHM MPOEAYT IOCIE TOro, Kak
OTTOJIKHYTHCA JIPYT OT Apyra. B 3ToM ciydyae u3aMeHEeHHEe KUHETHYECKOW SHEPTUU UJIET 3a CUET
pabOTHI CHJT TPEHUS :

My

Ay = pmygs; = — (1)
Ty, 1-‘5
Ay = um,gSs, = 2 (2)
2 OTtHoleHue myTei MajabYuKOB OyIET CleAYIOIUM
L v, 2
2= ®)
3. 3anuiieM 3aKOH COXPaHEHUsl UMITYJIbCa:
myv; = myv, (4)
4. C yuerom Beipaxkenuit (3) u (4) nomyuyaem
o
Mg |5y
el ()
1 W=z
S. Buano, uto npoener ganbiiie 6osiee JeTKuil MaTbuuK
L T, z
Zo(Z2) =121
a=(2) =1 ©)
Kpurepuu onienuBanus
8. Haiineno mnu 3anucano BeIpaskeHueE 715 pacyeTa paboThl CUIIBI TpeHus - 4 6aia;
9. VYkazaHo, 4To paboTa CHIIbI TPEHHS HIeT Ha U3MEHEHHE KUHETUYECKOM SHEPTUH — 2
Oamna;

10.  Haiineno Beipaxenue (3) — 4 6amna;

11.  3anwucan 3aK0OH coXpaHEHMs UMITyJIbca — 4 Oasua;

12.  Tlomydeno Beipaxkenue (5) - 4,

13.  VYkaszano, 94TO mpoeneT nanblie 0ojee JIErKuil MaJbuuK - 10amr;
14.  TloacuurtaHo OTHOIIEHWE TTyTel - 1 Oasl.

3agauya 3. U3 npoBonouku AnuHoM Lu conpoTtuBienus Ry caenanu

AJIEMEHT LIENH B BUJE ABYX OKPYKHOCTEH, COEJMHEHHBIX KaK Ha puc. 1.

Janee coopanu cxemy u3 N Takux 31eMEeHTOB Kak Ha puc. 2.

Onpenennute KOITUIECTBO 371eMeHTOB Np ecim 00111ee ConpoTUBIICHHUE

nermu R=400 OwM, conpoTuBieHUe 0THON TpoBOIoYKH Ro=40Mm.

Puc.1

£
%

4

Punc.2



Pewenne
1. O6o3naunm N- KOJIMYECTBO AJIEMEHTOB B BEpXHEM Lienu, Toraa B cpenHelt oyaer (N-

1).
2N +(N—1) =N, Q)
2. B BepxHeil u HIOKHEN Lensax OyaeT no
N=(No+1)/3 — smemeHTOB. (2)
3. B cuiny cummeTpun nenu yepes BHyTPEHHHUE CONPOTUBIICHUS HE IPOTEKAET TOK, ITO3TOMY

CXEMY MOXKHO IIPEACTABUTH B BUJIC

-6

4. O0o03HaunM Yepe3 Rj conmpoTUBIICHUE JIEMEHTA LIS B BUJIE IBYX OKPYXHOCTEH, TOT1a
COIIPOTHBJICHUE BEPXHEH IIeTH:

R:= N R;. 3)

5. ComnpoTuBIICHNE BEpXHEH 1IETIH PaBHO CONPOTUBIICHUIO HIDKHEH. Torna oomee
COITPOTHUBJICHHUE LIEITH PABHO Y€Pe3 COMPOTUBIICHUE 3JICMEHTA LIEITH:

R=N R1/2 (4)

6. ConpoTuBJICHHE 3JIEMEHTA IIETTH Yepe3 COMPOTUBIIeHUE MpoBoioukn Ri= Ro/4 (5)

7. O6miee o611I€€ YUCIIO FTIEMEHTOB:

No=24R/Rq-1=2399  (6)

Kpurepuu onieHuBaHMs
1. Vka3aHo, 4To B cpenHeil ilenu Ha 1 3IeMeHT MeHblle, YeM B BepXHel 1 HiKHel — 1

Oai;
2. 3anmcana hopMyIia I OTPe/IeIICHUs KOJTMYECTBA JJIEMEHTOB B BepXHel 1enu (2) — 2
Oaia;
3. VYkazaHo, 4To uepe3 BHYTPEHHHE CONPOTHUBIIEHUS HE OyeT OexxaTh Tok- 4 Oasia;
4. [IpencraBieHa SKBUBaJICHTHas cxema — 4 Oaa
5. 3anucaHo conpoTHUBIIEHHE s BepxHel nenu (3) - 2 Oanna;
6. Haiineno o6Griee conpotuBienue nenu (4) — 2 6anna;
7. HaiineHo conmpoTHBIEHHE OHOTO JIEMEHTA LEMH Yepe3 COMPOTUBIICHHE TPOBOJIOYKH (5)
— 2 Oamna;
8. [Tosrydeno ob1iee BeIpakeHHe ISl pacdera O0IIero Yhcia SJIEMEHTOB 1erH (6) — 2
Oaia;

9. IToxcunrano oO1iee YMCI0 BCEX DIIEMEHTOB IIenH -1 Oaswr.



3anaua 4. Ha pucynke npeacraBiieHbl TpaduKy 3aBUCUMOCTEN IMOJTHOM U TTOJIE3HON MOIIHOCTEH
or comportuBieHus. Ha rpaduke ykazaHbl TOYKH JJisi JBYX COMNPOTHBICHUH Yy KOTOPBIX
MOJIE3HbIE MOIIHOCTU OAMHaKOBble. [lomoru ompenenuts 3T conpotuBieHus. K coxanenuto,
AKCIIEPUMEHTATOP 3a0bUT yKa3aTh €IMHUIIBI U3MEPEHUS 10 ocsiM. M3BeCTHO, UTO MakCUMabHas
roJjie3Hast MOIHOCTh Py,,=9,375 Bt u 9J1C ucrounuka Toka €=30 B.

Pewenne
1. MaxkcumainpHas 1oJjie3Hasi MOIIIHOCTb HaXOAUTCs 1o (popmyie:
-]
Pmrzx = Ay (1)
2. W3 (1) HaiineM BHYTpEHHEE CONPOTHUBIIEHHUE LIETIN:
-2
r=——=240m (2)
4Ppax
3 Koadduniment noneznoro neincTBus:
P R
M= 2~ Rer (3)
4. Conpotusienue uenu u3 Gopmysi (3)
ne
R=—— 4
(1-n) ()
5 ITo rpadukam HaliieM KO3 PHUIMEHTHI OJIE3HOT0 NEHCTBHS Ui ABYX CONPOTUBIICHUH,

JUISL 3TOTO BBIPa3UM MOIIHOCTHU B YCJIOBHBIX €IUHUIAX (KiaeToukax). s neporo
COIPOTHUBJICHUS - TTOJIE3HAS MOIIHOCTD P; =8 KIIETOYEK, MoJHasd Py; =26 KIETOYEK ¢ y4eTOM
MOTPEITHOCTEH, HO pedsTa MOTYT B35Th U TouHee. JJis BTOPOTO CONMPOTUBIICHUS -TIOJIC3HAS
MOIIHOCTB P, =8 KJIeTOY€eK, moaHas Py, =11 KjIeTodek ¢ y4eTOM MOTrpeIIHOCTEN.

6. [TocunTaem K03(pPHUIIMEHTHI MOJAE3HOTO NEUCTBUS AJISl ITUX CONPOTUBICHUM:
8 8

ny=—=0308; n,=—=0727 (5
26 2 n

7. ITonmy4yeHsl 3HaYEHUSA CONPOTUBIICHUN:

R, =10,70m, R, =63,910m,

Kpurepun onennBanus
1. 3ammcaHo BBIpaKEHHE 11 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKa (2) — 2
Oaia;



[Togcuntano BHyTpeHHEE CONPOTHBICHUE — 1 Oas;

3anmcano BeipaxkeHue s Haxoxaenus KI1J] yepes momHocTH - 2 Gana,
3anmcano BeIpaxkeHue i Haxoxaenus KI1J] yepes conmporuBienus - 2 6aina;
[Ipemnoxen cioco6 onpeaenenus KI1/1 mo rpadpukam — 6 6aninos;

[Tonmy4yeHo BeIpaXkeHHE IS pacuera conpoTtusieHus (4) — 3 Oamna;

[Tonyuensr KIIJ] nns nByx Touek — 2 Gaia;

Haiinensr conpoTtuBiaeHus — 2 6aua.

N Gk wd

3amaya 5. B Temnon3omMpoBaHHOM KaJOpUMETpPE € TEIIoEMKOCThI0 C HaXOUTCs BOAA IIPU
t,=0°C. B BoLy [OJIOKHIIM METAIIIMIECKHUIT THCK TeMitepaTypoii t;=80°C, B pesyibrare uero
Temmeparypa crana t, 20°C. Onpenennre Kakoii crana 65l TEMIEpaTypa CHCTEMBI, €CIIH OBl
HOJIOKWJIA TPH TAKHUX JIHCKA.
Pewenne
1. 3anumem ypaBHEHHE TEIJIOBOrO OanaHca B IIEPBOM CiIydae:
Comy(t, —t;) + C(t; —ty) + Cmy(t, —£5) = 0 (1)
2. 3anuieM ypaBHEHHE TEIUIOBOTO OajlaHca BO BTOPOM Cllydae:
Comg(ty —t)) + C(ty —ty) +3C,m, (t, —t5) =0 (2)
3. Crpynnupyem ypasHenus (1) u (2)
(cgma+C)eg—ty) _ Camgleg—ts)
(Cgmg+C) (e~} 3 m (e,—r.)

Vurewm, uro t;=0C

[Tonyuaem

£ _ (eg—tg)

ty,  3rg—tg)

4. Bripasum KoHEUHYIO TeMnepaTypy BO BTOPOM Ciydae:
t, = —= =400C, (3)

2t 4t
Kputepuu onieHuBanus

1. 3anwucansl ypaBHeHHs TerioBoro O6amanca (1) u (2) — 12 Gannos;
2. [Tomyuyena dopmyna (3) ansa pacuera remneparypsl t4- 6 6amios;
3. [Tonyden npaBuIIbHBIN OTBET — 2 Oana.
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du3uka.9 Kiace
3 BapuaHT
Pemenus u kpurepun ONCHUBAHUS

3apaya 1. Ha Hekoropoii miaHeTe C IUIOTHOM armocdepoit mMsd OpolIeH Mo YIJIOM o K
TOPU30HTY C HAYaJbHOW CKOPOCTBIO 1. YUepe3 BpemMs T OH MPHU3EMIMICA Ha 3EMIIIO.
BeprHKkaibHas COCTaBISONIAas CKOPOCTH HM3-32 CONMPOTUBIICHHsI BO3/yXa yMeHbIHIach Ha K %.
CuwurTaiiTe, 4TO CHIIa CONPOTUBIICHUS PONOPIIMOHATBFHA CKOPOCTH.

0
Ompenenute Bpemst Iojera T, €CIM HadalbHas CKOpPOCTh v, = 20m/c, 0=45", k=60%.

YcKkopeHne cBOOOIHOTO NaJieHNs Ha MmIaHeTe g = 5 m/c?, cunTaiite, uto V2 = 1,4,

Pemenne

1. 3anuiieMm u3MeHeHHE MMIIyJIbCa 32 €AMHULY BPEMECHU 10 OCH Y

Aw,,
m—t = —mg — By, (1)

2. Haitnem n3smeHnenune umirysbca 3a Bce Bpems t:

mIdv, = —mgrAt — frv,At. (2)

3. 2, At- IepeMeIleHHUE [0 OCH Y, B HALIEM CIIy4ae OHO PaBHO HyIO (3);
4, midv, = —m (1 ~ Toom } VU, — My, — U3MCHEHUE UMITYJIbCA 32 BpeMs T (4);
S. Takum o6pazom u3 (2), (3) u (4) BeIpaXCHUI MTOJTydyaeM ypaBHEHUE:
k

mgTr =m (2 — mu%) Vo (5)
6. HauanbHnas ckopocTh 110 OCH y paBHa
Vg, = VpSina (6)
7. Haxonum nckomyro Benuyuny
= rn[ﬂ—mi_?,p_sinrz —4c

g

Kputepuu onieHuBanust
1. 3amucano ypaBHenue (1) unu BTopoii 3axkoH HpI0TOHA B POEKIIMU Ha OCh Y — 2 6ania;
2. 3anucano BeIpakeHue (2) — 4 6anna;

3. VYka3aHo, YTO U3MEHEHHE UMITYJIbCa 32 CUET CHUJIbI CONIPOTUBIIEHUSI PABHO HYJIIO, TaK KaK
BBITIOJTHsIETCS yeoBue (3)- 3 Gama;

4. 3anucaHo BeIpakeHud (4) A1 U3MEHEHUs: UMITyJIbca 3a BCE BpeMs T — 4 Oana;

S. 3ammcano BeIpaxkeHus (5) B cirydae, eciau ObUT0 0OOCHOBAaHO paHee ATO BBIpaKEHHE— 3
Oaia;

6. 3anucaHa HadyalbHAasg CKOPOCTh Tella 10 OCH Y, T.e. BbIpaxeHue (6) — 1 6amr;

7. Haiineno Beipaxkenue s BpemeHu monera(7) - 2 6amna

8. Bepno noacuntano Bpems noseta - 1 6asm.



3apaua 2. Ilpemyoxure crmocod ONEHKHA OTHOIIECHUS MacC MaJbYMKOB, €CJIM OHM HaXOMATCS Ha
KaTKe U y HUX €CTh TOJIbKO pyseTka. Kakoil ManbuMK MpoeAeT Aayibllie U BO CKOJIBKO pa3, ecliu

1L
oTHomeHue —= =1, 3
M,

Pemenne
1. Manpuukyu MODKHBI M3MEPUTh PACCTOSHUE, KOTOPOE€ OHHM MPOEIYT TOCIe TOro, Kak
OTTOJIKHYTBHCS JIPYT OT Jipyra. B aToM ciydyae n3aMeHeHHe KUHETUYECKOW SHEPTUU UJIET 32
cYeT paboThl CUJI TPEHUS :

™, 1,'-'.z

Ay = pmqgs, = ' (1)
g

Ay = pmyg5, = miLE (2)
2. OTHOIIEHUE MyTel MaJTbYUKOB OY/IET CIEAYIOMINM:
L v, 2
. (;) 3
3. 3anuiieM 3aKOH COXPaHEHUsI UMITYJIbCa:
myvy = myv, (4)
4. C yuerom Beipaxkenuit (3) u (4) nomyuaem
™ |E 5
Sl (5)
S. Buano, uto mpoener ganbiiie 6oJiee JETKUi MalbuuK
s (ma)t _
2=(2) =169 ©)

Kpurepuu oneHuBaHus
1. HaiineHo win 3anucaHo BbIpakeHUE [T pacyeTa paboThl CHIIbI TpeHUs - 4 Oana;

2. VYkazaHo, 4yTo paboTa CUJbl TPEHHUS UIET Ha W3MEHEHHWE KHHETHUYECKOW IHEepruu — 2
Oaa;

3. Haiineno Beipaxkenue (3) — 4 Gama;

4. 3anucaH 3aKOH COXpaHEeHUsI UMITyJibca — 4 Oasua;

S. [Tonyueno Beipaxkenue (5) - 4;

6. VYkazaHo, 4TO IPOEET Aajblie 0oJee JIETKU MaJIbuuK - 106ai;

7. [ToxcunTano oTHoIIeHHe yTed - 1 Gam.

3agaua 3. V3 npoBosiouku anuHOW {u compoTuBieHus Ry cremanu

AJIEMEHT LIeTIH B BUJE JIBYX OKPYKHOCTEH, COe/IMHEHHBIX KaK Ha pUC.
1. Janee coopanu cxemy u3 No Takux 2JIEeMEHTOB Kak Ha puc. 2.
Ompenenure compotuBieHne Ry oxHOM MPOBOJIOYKH, €CIIH
KoJM4yecTBO AeMeHTOB  Np=899, oOmiee compoTHBICHHE MU

Puc.1 R=900 Ow.



Puc.2

Pewenne
1. O6o3naunm N- KoIMYECTBO 37IEMEHTOB B BEpXHEW LienH, Toraa B cpeaHeit oyaer (N-
1).
2N +(N—1) =N, (@)
2. B BepxHeii u HIOKHEN Lensax OyaeT no
N=(No+1)/3 — s1iemeHTOB. (2)
3. B cuny cumMmerpuu Lenu 4epe3 BHYTPEHHHUE CONPOTUBIICHUS HE MPOTEKAET TOK, IOITOMY

CXEMY MOXKHO IIPEACTAaBUTb B BUIC

£
N

4, O0o03HaunM yepe3 R; compoTuBieHUE AJIEMEHTa 1IeTIH B BUE JIBYX OKPYXKHOCTEH, TOTIa
COIIPOTHBJICHUE BEPXHEH IIeTH:

R.= N R:. 3)

5. CompoTuBJcHHE BEpXHEH IEMU paBHO CONPOTUBICHHIO HIDKHeH. Torma ooOmee
COIPOTHUBJICHHUE LIETTH PABHO Y€Pe3 COMPOTUBIICHHE 3JIEMEHTA IICTIH:

R=N R1/2 (4)

6. ConpoTHBJICHHE 3JIEMEHTA 1IN YePe3 COMPOTUBIICHNE MPOBOTIOYKH

Ri= Ro/4 (5)

7. OO1ee 0011IEE YHCIIO DJIEMEHTOB:

Ro=24R/(Ng+1)=24Om  (6)

Kpurepuu onieHnBanus
1. Vkazano, yTo B cpemHel memu Ha | AJIEMEHT MEHbBINE, YeM B BEPXHEW W HUXKHEH — 1

Oa;
2. 3anmcana Gopmyna JUIs ONpeIesicHUs KOJIMYecTBa 3JIEMEHTOB B BepxHel memm (2) — 2
Oaia;
3. VYkazaHo, 4To uepe3 BHYTPEHHHE COTPOTHUBIICHUS He OyeT OexkaTh TOK- 4 6aia;
4. [IpencraBiena SKBUBaJICHTHas cxema — 4 Oaia

5. 3amucaHo CONpOTUBIICHHE A BepxHel e (3) - 2 Garuia;



6. Haiineno oOrmee conpoTtuBieHue 1enu (4) — 2 6aina;

7. Haiineno conpoTuBiieHHE OJHOTO AJIEMEHTA LIENU Yepe3 CONPOTUBIIEHUE MPOBOIOYKH (5)
— 2 Oanna;

8. [MoxyueHo obiiee BeIpaxeHue yis conpoTuBieHus Ry (6) — 2 0amia;

9. [ToxcunTano 310 conporuBieHue -1 Gam.

3anaua 4. Ha pucynke npeacrasiieHbl TpadyKy 3aBUCUMOCTEH ITOJTHOM U MOJIE3HON MOIIHOCTEH
or comporuBieHus. Ha rpaduke ykazanbl TOYKM I8 JIBYX COINPOTHUBIECHUN y KOTOPBIX
MOJIE3HBIE MOIIHOCTU OAMHaKoBble. [lomoru ompenenuts 3TU compotusieHus. K coxanenuro,
AKCIIEPUMEHTATOP 3a0bUT yKa3aTh €IMHUIIBI U3MEPEHUS 110 ocsiM. M3BeCTHO, UTO MakCUMallbHAas
noJjie3Hast MOIHOCTh Py, =18,75 Bt u 9J1C ucrounmnka toxa €=30 B.

Pemenue
1. MaxkcumanpHas 1oJjie3Hasi MOIIIHOCTb HaXOUTCs 1o (popmyie:
F?‘J"I.EI = ar (1)
2. U3 (1) naiinem BHyTpeHHEE CONPOTUBICHHUE IIETIH:
~Z
r=——=120m (2)
2P
3 Koaddurment nosnesHoro neicTpus:
P R
M= 5 = rer (3)
4. Conpotusienue 1enu u3 Gopmyisl (3)
nr
R=—— 4
- (4)
5 [To rpaduxam Haiinem k03¢ HULIMEHTH TOJIE3HOTO
JeMCTBUS ISl IBYX CONPOTHUBIIECHUH, /Ui 3TOTO BHIPa3uM
MOIITHOCTH B YCJIOBHBIX eIuHHUIAX (kimeToukax). Jlms
‘ IEPBOrO CONPOTHUBIIEHHS - IOJIE3HAass MOLIHOCTh P; =17

KJIE€TOYeK, TmonHasg Py, =50 KIeToyek ¢  y4eToMm
HOTPEIIHOCTEH, HO pe0dsATa MOrYT B3iTh M ToYHee. J[1s BTOPOro CONPOTHMBIEHHSA -IOJE3HAas
MOIIHOCTB P, =17 Knerouek, noiaHas Py, =25 KJIE€TOYEK C yYE€TOM ITOTPEIIHOCTEH.
6. [TocunraeM k03 UIMEHTHI TTOJIE3HOTO ACHCTBHSA I 3TUX CONPOTUBIIEHUI:



17 17
m _5_0134.« UF —E—G,EB (5)

7. [Tony4yeHnsl 3HaYEHUSA CONPOTUBIICHUN:
R, = 6,18 Om, R, =0,18 Om,

Kpurepuu onenuBanus

1. 3ammcaHo BBIp@XKEHHUE Ul BHYTPEHHErO COIMPOTHBIICHHS HMCTOYHUKA TOKa (2) — 2
Oaia;

[TonpcunTano BHyTpeHHEe CONPOTUBIeHHUE — 1 Oa;

3anucano BeipaxkeHue 1 Haxoxaenust KI1/1 yepes momntHocTH - 2 6annia,

3anmcano BeIpakeHue i Haxoxaenus KI1J] yepes conmporuBiienus - 2 6ainia;

[Ipemnoxen cioco6 onpexnenenus KI1/1 mo rpadpukam — 6 6anios;

[Tonmy4yeHo BeIpaXkeHHE 115 pacuera conpotusieHus (4) — 3 amna;

[Momydaensr KITJ[ mist 1Byx Touek — 2 Gaa;

O N kWD

Haiinens! conpoTuBiaeHus — 2 6aa.

3agaua 5. B TEmIon301MpPOBAaHHOM KallOpUMETpe € TEIUIOEMKOCThI0 C HaxOIUTCS BOJAA MPHU
t,=0°C. B BOIy MONOXW/IH METAIUIMYECKUH HCK TeMieparypoii t;=80°C, B pesyibrare Hero
Temneparypa crana t, 20°C. Ompeeinte CKOIBKO HAa0 IOIOKHTh TAKUX MCKOB, YTOGBI
Temmeparypa cucremsi crana 40°C,
Pemenue
1. 3anumem ypaBHEHHE TEIJIOBOTO OajlaHCca B IIEPBOM CITyvae:
Comy(t, —t;) + C(t; —ty) + Cmy(t, —£5) = 0 (1)
2. 3anuineM ypaBHEHHE TEIIOBOTO OajlaHca BO BTOPOM cllydae:
Comg(ty —t,) + C(t, — ;) + kﬂqmq[t; —t3)=0 (2
3. Crpynnupyem ypasHenus (1) u (2)
(cgma+C)eg—ty) _ Cymglez—ts)
(Cgmg+C) (e~} kCym (e,—e.)

Vurewm, aro t;=0C
[Tonyuaem

ty _ lEg—tg)
[ kity—ts)

4, BLIpaSI/IM KOJIMYECTBA JHCKOB!

k= taltz—te) _ 3 (3)

£y (t,—tg)
Kputepuu onieHuBanus
1. 3anwmcansl ypaBHeHHS TeroBoro Oamanca (1) u (2) — 12 Gannos;
2. [Tomygyena dopmyna (3) s pacyera KOJIWYECTBA TUCKOB - 6 0aJIOB;
3. [Tonyden mpaBUIIbHBIN OTBET — 2 Oana.



