MyHuIMTIAJIbHBIA 3TAN
Bceepoccuiickoil 0JIMMIIMAAbI IIKOJIbHUKOB 10 (PpU3NKe
11 knacc, 2020-2021 yueOHBbIii roa

3ananue 1.
B mpoctpaHCTBO, TI/ie OJHOBPEMEHHO JCHCTBYIOT TOPH30HTAIBHOE M
BepTI/IKaJ'ILHOC OJTHOPOJIHBIC AJICKTPHUCCKHE IOJII C HaIpshKeHHOCThIO E. = 8-

B y
102 2 -uE,=6" 102 —, BJIO/Ib HAIPABJIEHNs CHIOBOI JIMHAM Pe3yJIbTHPYIOLIETO

3neKTqueCK0r0 HOJISL BIIETAET AJIEKTPOH, CKOPOCTh KOTOPOTo Ha myTu | = 5,4 MM
U3MEHsETCS B 3 pa3a, ONPENEIUTE CKOPOCTh AIEKTPOHA Uy B KOHLIE TYTH.

Pemenue.
PesynpTHpyloiee Imoiie, B KOTOPOM IBMIKETCs dIekTpoH E = /E? + EZ.

Cuna, neiicTByromiast Ha 31IeKTpoH F = eE = e /EZ + EZ2, rne e = 1,6 - 1071 Kn
— 3apsana JeKTpoHa. Tak Kak 3JIEKTPOH JBHUXKETCS BJAOJIb HAMpPaBICHUS JIMHUHU
HaIpsOKCHHOCTH, TO €ro CKOPOCTh YMEHbBINAeTCA (IBMXKEHHE OT OOJIBIIETro

IIOTCHOHAJIa K MGHBIHGMY). HM3MeHeHrne KHUHETHYECKOM OHCPIUKU JJICKTPOHA

mvZ  mv? _ mv?
£ ——f2 = —¢FEl, tne m =9,1-1073! xr — macca snexrpona. Otcroga —

2 2
mOWS — o [EZ+ Efluv, = [ g5

8m C

Kpumepuu oyenusanus

OmnpeneneHo pe3ylbTUpylolee noje 2 6amia
OnpeneneHo U3MEHEHNE KUHETHYECKOM SHEPTUH 46anna
OmnpeneneHa KOHEYHasi CKOPOCTh 4 Ganna
Bcero 10 6amioB

3ananue 2.
N3 kBaapaTtHO# miacTUHKU Maccoi 400 2 BbIpe3anu Y4 4acTh U TMOJBECUIIN
Ha JIByX BEPTUKAIBHBIX HUTSIX | U 2. Onpenenure cuibl HaTsOKeHUs HUTEeH Tp u T,

B CJ'IyLIaHX, I/I306pa)KeHHBIX Ha pI/ICYHKe.
4 7 VI7974 97974 / 7 Z y7s

1 1 2 2

Pewenne.

O06o03HaYMM Maccy TOJHOM IUTMTKH Yepe3 M, €€ CTOPOHY uepe3 2a
JaroHaib yepes 2b.
Cny4aii Ha | pucyHke.



2 1 1 3
CyMMa MOMEHTOB OTHOCUTEIBHO TOYKH I: ,mg-satomg-oa= T, 2a =
5 2 3
T, = omg = 1,25 H. Cymma MOMEHTOB OTHOCHUTEIbHO TOYKH 2! Smg-;a+t
1 1 7
Lmg-sa= T, 2a=T; =mg = 1,75 H.
Cryyaii Ha 2 puUCyHKe.
2 1 1 3
CymMMa MOMEHTOB OTHOCHUTEIBHO TOYKU I: smg-sat+t_ mg-ca=T-a=
5 2 3
T, = sMmg = 2,5 H. CymmMa MOMEHTOB OTHOCHUTEIBHO TOYKU 2! Smg-;a= T; -
1 1 1
2a+zmg -Ea=>T1 =cmg = 0,5H.
Cry4aii Ha 3 pUCYHKe.
2 1 1
CymMMa MOMEHTOB OTHOCHUTEIHHO TOYKHU 1: Smg- b + L mg -Eb =T,b=T, =
5 1 1
Mg = 2,5 H. CyMmmMa MOMEHTOB OTHOCHUTENIBHO TOYKH 2. s mg -Eb =T,"-b=
1
T, = smg = 0,5H.
Canyyail Ha 4 pucyHke.
2 1 1 3
CymMMa MOMEHTOB OTHOCHTEIBHO TOYKH 1: Smg- b + s mg -Eb =T, -Eb =

5 2 1
T, = Mg = 1,7 H. Cymma MOMEHTOB OTHOCHUTEJIIBHO TOYKU 2: 2y -Eb +

smg-b=T,-2b =T, =-mg=13H.

Kpumepuu oyenusanus

OmnpeneneHbl CUJIBI, ACHCTBYIOIIME HAa YacTH IJIMTKA W WX | 2 Oamia

ieun

Omnpenenensl Ty u T, nis 1 coyyas 20amia
Omnpenenensl Ty u T, 1 2 ciydas 2 bama
Omnpenenensl Ty u T, ais 3 ciydas 2 bGamia
Omnpenenensl Ty u T, mis 4 cydas 2 bama

Bcero 10 6aoB
3ananue 3.

Haiinure  KIIJ[ TemmoBoM  MalllvHBI, pi a) p 6)
paboTaromet ¢ VvV MOJb  HJICAIHHOTO 3 1 2
OJTHOATOMHOTO Ta3a I0 IIUKJIaM, COCTOSIIIAM

u3 u300apel 3-1, uzoxopsl 1-2 U U30TEpMBI Q 3
2-3. PasHocTh MaKCHUMaJIbHBIX u 5 1
MUHUMAJIBHBIX TeMmIiepatyp B Iukiax AT. > v

Pabora raza B M30TEpPMUYECKOM MpOIIECcCe B
ciydae a) —A, B ciry4dae 0) A.

Pemienne.



A
KIIJI MOXKHO pacCunTaTh KaK n = Q—” 100%, rae

A, — paboTa B IIMKJI€, Q;; — KOJMYECTBO TEILUIOTHI IIEPENAHHOE OT HarpeBaTells.
Ha pucynke a) remneparypa B Toukax 2 u 3 0J/MHaKOBa U MUHUMaJIbHa, B TOUKE |
— MakcuMaibHa. ['a3 momywaeTr Termio TOJIbKO B mpouecce 3-1, 3To u300apHBIi

mpouecc, cuegoBarenbHo, Q = AU + A = %vRAT + vRAT = %vRAT. Ha yuactke

1-2 m3oXOpHBIN Tpollecc, 3Ha4uT, pabota paBHa (), Ha ydacTtke 3-1 paborta yxe

2VRAT-24 0
ompeJiesieHa U Ha yJacTke 2-3 JaHa, oJIydaeM 1) = it 100%.

Ha pucynke 0) Temneparypa B Toukax 2 U 3 OJUHAKOBA U MAaKCUMalbHa, B

Touke 1 — MuHMManbHa. ['a3 momyyaer Tersio B mpouecce 1-2, 3T0 M30XOPHBIM
3

nmpouecc, ciueaosarenbHo, Q = AU =EVRAT ,A=0 u B mpouecce 2-3, 31ech

Q = A. Ha yuactke 3-1 padora A = —vRAT u Ha ywacTke 2-3 paboTa maaHa,

2A—2VRAT
noiyqaem n = ————+ 100%.
YHaeM N = S vsvRar %

Kpumepuu oyenusanus

OnpeneneHo KOJWYECTBO TEIUIOTHI, IMOJIy4aeMoe Tra3oM B | 2 Oaia
ciydae a)

Omnpenenena paboTa rasa B ciiydae a) 20aia

OnpeneneHo KOJWYECTBO TEIJIOTHI, IMOJydyaeMoe ra3oMm B | 2 Oaia
ciaydae 0)

Omnpenenena pabora rasza B ciydae 0) 2 bama

Paccunransl KI1J[ B ciyyasix a) u 0) 2 banna

Bcero 10 6annoB
3ananue 4.

HNcTouHMK HamnpspKEHHUsT € HYJEBBIM  BHYTPEHHUM  CONPOTHUBIICHUEM
MPUCOCIUHAIOT K JBYM COCEIHHMM BepIIMHAM IIPOBOJIOYHON pamMKu B (opme
MPAaBWJIBHOTO N-YTOJIbHUKA. 3aTEM TOT K€ UCTOYHUK MPHUCOCAUHSIOT K BEpIIMHAM
pPaMKH, PacIoj0KEHHbIM yepe3 nBe. [Ipu 3TOM TOK yepe3 HCTOYHUK YMEHBIACTCS
B k = 1,5 paza. HaliTu yucio cTOpoH n-yrojibHUKA.

Pemenue.
1 1 1 (n-1)r 1 1
B nepBoMm ciaydyae — = - = R, = BO BTOpOM — = —
p v Ry T + (n-1r 1 n ’ p R, 3r +
1 3(n-3)r
o = R, = BE— Cuna toka I; = kI, HanpsikeHHE UCTOYHUKA TIOCTOSTHHO U
(n-Dr 3(n-3)r

paBHO U. YuuteiBas 3akoH Oma, umeem ki,

9—k_
3(7’1 - 3) Hnn = ;—15

=1, , k(n—1) =

Kpumepuu oyenusanusn

OmnpeneneHo conpoTuBiieHue B | cirydyae 2 Oamna

OmnpeneneHo COMpoTUBIICHHUE BO 2 ciiydae 20aia




OmnpeneneHo COOTHOMEHUE /TSI CHITbI TOKA W HAIIPSDKEHUS 2 Gamta

3anucan 3akoH OMa 111 000X ClIydacB 2 Oajuia

Haiineno 31auenue n 2 Oajuia

Bcero 10 6amnoB
3apanue 5.

[lo rmaakoil rOpU30HTAIBHOM MOBEPXHOCTH CKOJIB3UT OpPYyCOK M yAapser
CBOEH IIaJKON BEPTUKAIBHOU IpaHbio AB Mo mapuky, CKOJIb3SIIEMY 10 CTONY Ha
BCcTpeuy Opycky (Ha pucyHKe moka3aH Buj cBepxy). CKopocTh Opycka cOCTaBisieT
yron a =60° c¢ rpanbto AB. Ilocne
aOCOJIIOTHO YIIPYroro yaapa mapuK OTCKOYNI
CO CKOpPOCTBIO V moj yriom [ = 45° k
HalpaBJICHUIO JIBIKEHUsT Opycka. Macca
[IapuKa HAMHOTO MEHBIIE Macchl Opycka.
HaliguTe cKOpoCTh MIapuKa vV Hepes yaapoM «
U CKOpPOCTb OpycKa U.

<

Pemenwue.

[loka MY €O CKOpPOCTBIO V) E
JBIDKETCSA K OpYyCKy, OpYCOK JABUKETCS
eMy Ha BCTpedy co ckopoctbio u. Ilo
ATOMY OTHOCHTENbHAs CKOPOCTh Ms4a
oyner vy + u. Ta kak ynap abCoI0THO
YOPYTHM, TO YTOJ MajgeHnus Ma4a OyaeT
paBeH YIriy OTpaXeHHs. 3a BpeMms
OTpakeHUs Ms4a t TUTMTA TPOIIUIA MYTh
ut.

B nipoekiuu Ha ock Y umeeM (vy + u) cos(2a — 90°) = v cos(90° — fB), o
eCTh
(vo + u) cos30° = v cos45°. (1)
B npoekiuu Ha ock X uMeeM v cos f = (v, + u) cos(180 — 2a) + u, To ecTh
v cos45° = (vy + u) cos60° + u. (2)

Pemast copmectHo (1) u (2), nonyuum v, = Ev, u= At
V2 V6
Kpumepuu oyenueanus
OmnpeneneHbl CKOPOCTH OTHOCUTENHHO OpycKa 2 Oamna
Y4reHo, uTo yroJs najieHus mapuka, paBeH YIrily oTpaxkeHus | 20amia
3anucaHbl TPOEKIUH HAa OCh X 20aia
3anucaHbl IPOEKIIMU HA OCh Y 2 bamia

Haiinens! 3HaueHUs CKOPOCTh IIApUKa vV, Mepea yaapom u | 2 baiia
CKOpPOCTh OpycKa U

Bcero 10 6ayuioB




