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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TectoBe 3aBnannsa Ne 1 Buxonaseunb I'pyna
1. | Sxwuit 3 HaBenenux Bupasis Biamosigae KK/ ineansnoro mukiay Kapuo? bamu
_L-T _Ql_QZ _A _Cu=Cup 3
-7 n=———" n=—-— n=-—+-——+
1 Q1 Ql C w C W
2. | SIBuIe TEIIOMPOBITHOCTI 0OYMOBJICHO HASIBHICTIO: banu
TpaieHTy TpagieHTy TpagieHTy TpagieHTy 3
TEMIIEpaTypHu TUCKY IIBUJIKOCTI T'YCTUHU
3. | SIke 3 HaBeIEHUX CIIIBBIAHOLIECHD BiANOBiAa€e CUIl TSKIHHA? bamn
S N~ dP 3
FlZ :_FZI' F :mg. : Fi =ma. ZFI :E.
i=1 i=1
4. | Slkuii 3 HaBEJACHUX BUPA3iB BIAIOBIIa€ BUSHAYCHHIO IIPUCKOPCHHS? banu
R 3
. dr _dv da ds
dt dt dt dt
5. | Sky po3mipaicth B CI Mae MoMeHT iHepILii? baym
H | Krm/c | KIM* | M/c” 3

6. | B i3oTepmiuHOMY mpoIieci 06’ €M ra3y 3MEHIIMBCSA B 6 pasiB. SIK i B CKiIbKH bam
pasiB 3MiHUBCS TUCK? >

7. P 2 Ha pucyHky HaBeaeHul 3aMKHYTUM IUKIL. bamm

Bkazatu siki mporiecu BiiOyBarOTbCS B MUK 1 5
300pa3uTH Lei uuka B P-V xoopauHarax.
1 3
T
8. | Kinematnynuii 3aKOH pyxy MarepialbHOI TOYKH Ma€  BHIUIAM: banu
2 . . .. s ey 5
x=0,5t+t (M) BusnauTte MBUAKICTE MaTepiaibHOI TOYKM Ha M STIH
CEKYH/II.

9. | MarepianbHa TOYKa MAacol0 M pPYXa€TbCsl TOPU3OHTAIBHO 3 MOCTIHHOIO bau
HIBUAKICTIO V1 TIPY)KHO YAApSEThCS B HEPYXOMY BEPTHKAIbHY CTIHKY. 10
3HalTH 3MIHY IMIIYJIbCY TOYKHM B PE3YJNbTaTi TAKOTO 3ITKHEHHS, SIKIIO
TiCIs HBOTO TOYKAa PYXAEThCS 3 TIEK JK 33 BEIMYMHOIO, aje
MIPOTHJICIKHOIO 32 HAMPSMKOM IIBHIKICTIO

10. | B 6anoni 3naxomunack maca M, =10 kr rasy npu Tucky P, =10 MIla . Sy | bam

10
Macy razy Am cTpaBuiM 3 OaJOHY, KO THCK cTaB piBHUM P, =2,5 MIla?
TemmepaTypy ra3y BBaKaTH CTaJIONO.
[TpuitHsATHII CTaHAAPT OIIHKHU
Fx F E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

.TecToBe 3aBnanns Ne 2 Buxonaseunb I'pyna
1. | MurTeBa MBHIKICTh MAaTEPiaTbHOI TOYKH BU3HAYAETHCS CITIBBITHOIICHHSIM: banu
AS _ dar _ AF L 3
L=—-1. L=—. L=—. v=at.
At dt At

2. | Kyns macoro M KOTUThCsA 0€3 KOB3aHHS IO TOPU3OHTAJBHIM IUIOIMIMHI 31 banu
MIBUAKICTIO V. HanmumniTe BUpa3 st KIHETUYHOT €Heprii KyJIi.

2 2 2 2
- LA S L L i
2 2 2 2
3. | SIxuil 3 HaBeAGHUX BHUPa3iB BU3HAUAE TEIVIOEMHICTh 3a CTAJIOTO TUCKY? banu
i+2 _0Q 3
C,=C,+R | 6Q=du+pdv | C=75R T
4. | SlBuie BHYTPIIIHBOTO TEPTs 00YMOBIEHO HASBHICTIO: banu
TpaieHTy rpagieHTy TpaiieHTy TpasieHTy 3
TEeMIIepaTypu TUCKY IBHJIKOCTI T'YCTHHU
5. | CKkiIbKH CTYNEHIB BUIBHOCTI Ma€ JBOXaTOMHA MOJIeKyna? banu
OJIHY | TpU | 1’ATh | IIICTh 3
6. P 2 Ha pucynky HaBeneHuii 3aMHyTU# LIUKII. Bkazatu banu
SIKi TIPOIIECH BiJIOYBAOTHCS B IUKJI 1 300pa3uTH 5

nei nuki B V-T koopauHaTax.
| 3

T
7. | BanmexHicTh KyTa 00epTaHHS KOJIeca Bijl 4acy 3a1a€ThCs piBHsHHAM @ = 2t + | bamm
3t°. 3HaiiTH BUpA3 JUIS KyTOBOTO MPHCKOPEHHSL. 5
8. | o o0omy omHOpiIHOTO AUCKA paaiycoM R i Macor m mpukiajeHa JOTHIHA banu
cwia F. HanmuiTe piBHsHHS pyXy Aucka (2-i 3akoH HeroToHa). 5
9. | Kynsa macoro m = 10 r sieTuTh rOpHU30HTANBHO 3 MBHAKICTIO V = 400 M/c 1 | bamu
BJIy4a€ B TUIO Macoro M = 4 Kr, 1110 BUCUTh Ha HEBAroMii APOTHHI, 1 3aCTpsie 10
B HbOMY. 3Hal/IiTh, Ha Ky BUCOTY HiIMMAETbCS TIJIO.
10. | 3maiiTk YKCIIO MOJIEKYI N BOJHIO B OAMHUII 00’ €My TIOCYJMHHM 32 THCKY P = bamn
266,6 Ila, skmo cepeaHs KBaJpaTUYHA IIBUIKICTH HOTO0 MOIEKYI 10

\/\7_2=2,4 KM/C.

[TpuitHsATHII CTaHAAPT OIIHKHU

Fx F E D C B A

<4 5-9 10-15 16-22 23-30 31-40 41-50

VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecroBe 3aBganus Ne 3 Buxonasens I'pyna
1. | Timo kuHyTO Mig KyToM < [J 10 TOpHU30HTY. UM 30epiraeThecsi MpOEKIis banu
IMIyJIbCy Ha SIKUH - HeOyIb HAIPSIMOK?
30epiraeTrbcst | 30epiraeTsest Ha | 30epiraeTsest B | He 30epiraerbes 3
Ha TOPHU30HTATEHUH JOBUTBHOMY
BEPTUKAIBHUN HANPSIMKY
2. | Sxy po3mipHicth B CI Mmae nmprcKOpeHHs? banu
Br | JIx | H | m/c’ 3
3. | SIxe 3 HaBe[EHUX CITIBBIIHOIICHB BigoOpakae TpeTiid 3aKkoH HeroToHa? Banmu
F,=-F,. F =mg. N F —ma i'fi =d_P. 3
i1 = dt
4. | SIxmii 3 HaBeIGHUX BHUPa3iB BU3HAUAE TEIUIOEMHICTb 32 CTAJIOr0 00’ eMy? banu
C = _ CV — L R C= @ 3
»=C,+R 0Q =dU + PdV 2 dT
5. | SBume nudysii 06yMOBIE€HO HASIBHICTIO: Banu
TpaJieHTy rpaIi€HTy TpaIieHTy rpajieHTy 3
TEeMIIepaTypu TUCKY IIIBHJIKOCTI T'YCTHHU
6. | Kyr obepraHHs Kojeca 3MIiHIOETBCS 3TiLHO 3aKOHY ¢ = t* + 5t + 2. 3uaiigits | bamm
TMiHIMHY MIBUAKICTH TOYKHM Ha 00071 Koneca pamiycom R =10cm B KiHmi 5

JPpyroi CEeKyHJH B/l HOYATKYy PYXY .

7. | 3HAHTH TEIJIOEMHICThH 1IEATBHOTO Ta3y, M0 CKIAJAETHCS 3 JABOXATOMHHUX banmn

MOJIEKYJI 34 CTAJIOTO TUCKY. 5
P T . . .
Bkasatu, siki npouiecu HaBeneHi Ha P-V miarpami bann

1 modyayBartu rpadiku nux nporecis Ha P-T Ta 5
V-T niarpamax.

9. | KoBzansip macoro M = 70 kr, 110 CTOiTh Ha KOB3aHaX Ha JIbOJly, KHHYB B bainn

TOPU30HTAJILHOMY HaIlpsiMI KaMiHb Macol0 M = 3 KT 3 MBUIKICTIO V = §m/C. 10
Ha sky BifcTaHb BIZKOTUTBCS IpPH I[bOMY KOB3aHSpP, SKIIO KOEQIIi€HT
TepTs KoB3aHiB 00 iy K = 0,02 ?

10. | Macaxupcbkuii nitak BUKOHYE mouit Ha Bucoti h, =8300m. [lns Toro, mo6 | bamm

HE BHUKOPHUCTOBYBATH KHCHEBI MacKd JJid TacakupiB, B CajJOHI 3a 10
JIOTIOMOTOI0  KOMITpecopa MIATPUMYEThCS THUCK, IO BIJAMOBIJa€ BHUCOTI
h,=2700m. 3naiitn pi3HHUIIO THCKIB AP B cepeauHi JiTaka Ta 30BHI
mitaka. TemmepaTypy HaBKO-JMITHBOTO TOBITPS BBAXKATH TMOCTIHHOIO 1
piBHoO 1 =0"C;
[IpuitHsATHII CTaHAAPT OIIHKU
Fx F E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TectoBe 3aBnanns Ne 4 Buxkonaseun I'pyna

1. | Sxe 3 HaBeJeHUX PIBHSIHb BUPAKAE CEPENIHIO KIHETHUHY €HEPTii0 MOJIEKYyIn? banu

p-2nz F=1kT L pv =Rt 3
3 2 2 U
2. | SIxe 3 HaBeICHUX PIBHSHD € PIBHSIHHSIM CTaHY 1/1€aJbHOTO ra3y? banu
(p+i)(\/ —b):RT m P _ PV = const 3
VAR AN PV =—RT — = const
y7, T
3. | Sxuii 3 HaBeACHUX BUPA3iB BIAMOBIIA€ ApyroMy 3aKoHy HproToHa: banu
M =|F,F - _dp M =12 = g 3
l J F= o F= Z:‘ F.
4. | B axux oguannsx B Cl BUMIpIO€ThCs eHepris? banu
Bt | Jhx | H | m/c” 3
5. | Sxwii 3 BUpa3iB BiANOBiIae 3aKOHY 30€pEKEHHS IMITYIIBCY JJISl 3AMKHEHOT banu
cucreMu?
D.mrf=const > p=const | > m, viz/2 =const | > L,=const 3
i i i

6. Bp}ICOK Macor M TATHYTh B3JOBXK FOpI/I3OHTaHBHOI IJIOHWHHA, CUJIa HATATY banu

CHpsIMOBaHa MiJ KyTOM O JI0 HaNpsIMKY pyXy, KO€(]ILIEHT TepTs JOPIBHIOE 5
M. 3anMIIITh PIBHAHHSA pyXy ( 2-# 3akoH Hpl0TOHA) B BEKTOpPHOMY BUIJISI 1
B IIPOEKIISIX Ha OC1 KOOPAMHAT.

7. | 3HalTH Macy MOJIEKYJIU KUCHIO. bamn
5

8. | I'a3 posmmproetbes i300apHo (1-2) i agiadatHo (2-3), a MOTIM CTHCKAETHCS banu
1300apH0(3—4) i amiabatHO (4—1). 300pa3iTh 1eit uka B P-V xoopanHarax. 5

Ha sixiit ginstaii miaBoauThest (B1IBOAUTHCS) TEILUIO 1 sIKa 32 3HAKOM poOoTa
BUKOHYETHCS Ha KOXKHINM TUISTHII mpoiiecy?

9. | CHapsin BwiiTae 3 TOYKH, KOOpAMHATH 5KOi X, =Y, =0 3 mnowarkosoro | bamu

HIBUJIKICTIO V,, , CIIPIMOBAHOIO il KYyTOM « 110 Topu3oHTy. KiHematuune 10
piBHSHHA pyxy Mmae Burmam T (t) =Vt+gt® /2. 3muaiitm wac momeoTy
CHapsy.
10. | g ki . . C' .| Bamm
CKIJIBKM pa3iB TEIJIOEMHICTh TPUMYYOTO Trazy OiIbIIe MOJISPHOI 10
teroemuocti  C' BOJSIHOTO TMapy, NI0 OTPUMaHUN NpHU 3TOPSHHI
rpuMyuoro rasy? 3agady po3B’si3aT 1 P = const .
[IpuitHsATHII CTaHAAPT OIIHKU
Fx F E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecrtoBe 3aBmanHsa Ne 5 Buxonagpenn I'pyna

1. | SIxe 3 HaBeJeHUX PIBHSHb € OCHOBHUM PIBHSHHS MOJIEKYJISIPHO-KIHETUYHOL banu
Teopii?

2 _ _ i m 3
P=—n¢ g=—kT P = nk PV =—RT
3 2 =nkT u
2. | MoMeHT cuii BiTHOCHO TOYKH 32 BU3HAYCHHSIM JTOPIBHIOE: banu
_ N j ~odl L Le 3
M:ZMi. M =I1Z. M=—. M:[rF]
= dt
3. | Sxwmii 3 BuUpa3iB BIANOBIZAE 3aKOHY 30€pPEKCHHS MOMEHTY IMITYJIbCY banu
3aMKHEHOI CUCTeMU?
2 _ = 2 _ C
2 mrf=const > P =const | > mvV J2=const| "L, =const 3
i i i i
4. | B skux onuHUIX B Cl BUMIPIOETHCS KIJTBKICTh TETUIOTH? Banmu
ITa | Ila-c | H | IS 3
5. | fSIxe 3 HaBe[eHUX PIBHAHB € piBHAHHAM BaH-nep-Baanbca? banu
a _m P _ 3
(P +\7)(Vﬂ _b) =RT | PV = ; RT PV = const T const

6. | KinematnuHe piBHSHHA pyXy MaTepiaJibHOi TOYKM Mae BHUDIAN | bamm
F =3ti +4tj +8K (m). BusHaute mBHAKICTS V i 1i KOMIIOHEHTH Vy vy 1 5
Vv, .

7. | Ho Bany paniycom 0,2 M npukiageHa noruyna cuna 50 H. Mowmenr inepuii | bamu
Bany popiBHioe 0,5 krm’ . BusHaure KyTOBE IIPUCKOPEHHs Bally. 5)

8. |Ta3 posmmproetscs i3otepmiuno (1-2) 1 amiabatHo (2-3), a mOTIM banu
CTHCKaeThCs 130TepMiuHO(3—4) 1 agiabatHo (4—1). 300pa3iTh nei uuki B P— 5
V koopaunarax. Ha sxiit AinsHIN TiABOAUTECS (BIIBOAUTHCS) TEIUIO 1 sIKa 32
3HaKOM po0OTa BUKOHYEThCS Ha KOXKHINM TUISIHII ITpolecy?

9. | I'panara, o netuth 3 mBHIAKICTIO V = 10 M/c, po3ipBaiack Ha JBa OCKOJKH. banmu
binpmmit ockonok, Maca sikoro crtaHoBuTh (0,6 Macu Bci€i TpaHaTH, 10
MPOJIOBXKYE PYXaTHCh B TOMY K HamNpsAMKY 3 MIBUIKICTIO Vi = 25 wm/c.
BusHaure BenmMYMHY 1 HANMpPSIMOK IIBHUIKOCTI MEHIIOTO OCKOJIKY.

10. | Maca m=6,5r BomHIO, IO 3HAXOAMTHCS MPH TEMIEPaTypi t=27°C, banu
PO3MIUPIOETHCA BABOE Tipu P =CONSt 3a paxyHOK MPUTOKY TeIjia 330BHI. 10
3HaiiTu pobOTy A pO3LIUpPEHHS Traszy, 3MiHY BHYTpilIHbOI eHepriiAU Ta
KUTBKICTh TerioTu Q, 1o HajgaHa rasy.

[TpuitHsATHII CTaHAAPT OIIHKU
Fx F E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecroBe 3aBaanHa Ne 6 Bukonasenn I'pyna

1. | SIke 3 HaBeIEeHUX PIBHSIHDb BUPAKAE MOJICKYJIAPHO-KIHETHYHUMA 3MICT banu

Temneparypu?
2 _ _ 3 3
p==n& &=—kT P = nk PV =—RT
3 2 =nkT u
2. | SIxe 3 HaBeJACHUX PIBHSIHb € PIBHAHHSI MOMEHTIB? bann
N — = —
r r =1z, T =r.F] 3
M:ZMi- M=Il¢g Vi M r,F
= dt
3. | MurTteBa mIBHAKICTH MaTEPiaIbHOI TOYKH BU3HAYAETHCS CITIBBITHOIICHHSIM Banmu
AS . dar . Ar v=at. 3
L=—-. O=—. O=—-.
At dt At
4, B sixux onuauisix B CI BUMIpIOETBCS THCK? bann
Ila IIa-c H BT/ M-K 3
5. | SIxe 3 HaBe#eHUX PiBHAHB € 3aKOHOM boinst —Mapiora? banu
a 3
P+— |(V,—-b)=RT —
( sz( :=) pv =Rt PV = const P - const
Y7, T

6. | 3HAHTH TEIUIOEMHICTH 3a CTAIOro 00’€My IS 1JeadbHOro Taszy, o bamu
CKJIQ/Ia€ThCS 3 TPHOXAaTOMHHUX MOJIEKYIL. 5

7. | HoTnuHe npuckopenHs Ha 06oi Koreca @, =4.m/c . Paguiyc koneca R =2 wm. bamn
3HaliTH KyTOBE MPUCKOPEHHS KoJjeca. 5

8. | Jlromuua, 3 po3BeneHUME B OOKH pyKamu, 00EpTa€ThCS HABKOJO CBOEI OCI. banu
Sk 3MIHHUTBCS KyTOBa IIBUIKICTH 0OEPTAHHSI IIOUHH, SIKIIIO BOHA MPUTHUCHE 5
pyku 10 Tyny6a? BinnoBigs OOrpyHTYBaTH aHAJIITHYHO.

9. | CraneBuii TpoC pATYBAIBHOTO TENIKONTEpa BUTPUMYE HaBaHTaxeHHS | bamu
4,4 xH. 3 skuM HalOUIPIIUM NPUCKOPEHHSM d MOJKHA MiAIMMAaTH BaHTaX 10
Macoro M =400 kr, 0 BUCUTH HA TPOCI, 0O BiH HE PO3ipBaBCA.

10. | KigbkicTh v =2 KMOJIb BYIJICKHCIIOTO ra3y HAarpiBa€ThCs 3a CTAIOTO THUCKY bann
Ha AT =50K. 3HaiiTu 3MiHy BHYTpimHbOi eHeprii AU razy, poboty A 10
PO3MIMPEHHS a3y Ta KUIbKICTh TemI0Tu Q , 110 Ha/laHa rasy.

[IpuitHsaTHII CTaHAAPT OIIHKHU
Fx F E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TectoBe 3aBnanns Ne / Buxkonaseun I'pyna
1. | B axux ogunuisx B Cl BUMiproeThes cuma? banu
KI' JIx | H | m/c’ 3
2. | MomeHT iHepuii CyHUJIbHOI OJHOPIMHOI KyJi BIJHOCHO OCI CHMETpil banu
BH3HAYAETHCS CITIBBITHOUICHHSIM:!
1= Lmre. | = 2 MR2. | =MR". 1= mre. 3
4 5 2
3. | SIxe 3 HaBeJGHUX PIBHSIHB € MEPIIUM 3aKOHOM TEPMOAMHAMIKU? bann
i m 3
C,=C,+R | 6Q=dU +Pdv G =3R PV= Rt
4. | B sxux omuauIax B Cl BUMIPIOETHCS KITTBKICTh TETUIOTH? Banu
Ila | IMa-c | H | JIx 3
5. | SIke 3 HaBeICHUX PIBHIHD € PIBHAHHIM 130XOPHOTO MPOIeCy? banu
P +ij V,—b)=RT _ 3
Gy L R I v S
Y7,

6. | JliniliHa MWBUAKICTH TOYOK Ha 00011 Koieca pamiycom 0,5 M mopiBaioe 6,28 bamu
M/c. 3HaWTH YUCIIO 0OEPTIB 3a CEKYHTY. 5

7. | Jlitak Macor0 m 3HHXXYETbCS 3 BUMKHEHUM JBUTYHOM 3 BHCOTH hi 1o | bBamm
Bucotu hy 3HaiiTu 3MiHy KiHeTM4HOI eHeprii jitaka. Poboty cun onopy 5
MOBITPsSI HE BPaxOBYBaTHU

8. N Bkazatu, siki nponecu HaBeneHi Ha P-V |  bamu

nmiarpami 1 moOynyBatu  rpadiku  IUX 5
npoueciB Ha P-T mgiarpami.

9. | o obomy omHOpimHOTO mmcka pagiycom R = 0,2 M mnpuxmanena | bamm
notuuna cuia F = 98,1 H. IIpu oGepTaHHi Ha AMUCK Jli€ MOMEHT CHJI TEpT 10
M=4,9Hm.3HaiiTn  mMacy JUCKY,  KOJIA BIIOMO, 1O JICK
o0epTaeTbes 3 KyTOBUM npuckopeHHsaM & = 100 pa;:[/c2 .

10. |Ilpm i300apHOMY pO3IIUPEHHI JBOXaTOMHOro Ta3y Oyma BukoHaHa | bamm
poborta A = 156,8 [Ix. flka KinbKicTh TemaoTu Oyina HajxaHa rasy? 10

[TpuitHATHII CTaHAAPT OIIHKHU
Fx F E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecroBe 3aBaannsa Ne 8 Buxkonaseun I'pyna
1. | SIkuii 3 HaBeIEHUX BUPA3IB € IPyruM 3aKkoHOM HproTona? banu
M =r,F] =_dp M =12 - S 3
' =—. ' F=>F.
dt 2.F

2. | SIxwii 3 BUpas3iB BiANOBiIa€e 3aKOHY 30€peKEHHS IMITYIIbCY /ISl 3aAMKHEHO1 banu

cucremu?
2 _ = 2 /o _ - 3
Zmi r’ = const Zpi = const Zi:mivi /2—cons1 ZL‘_ConSt
I
3. | SIxe 3 HaBeJCHUX PIBHSIHD € NEPIIMM 3aKOHOM TEPMOAMHAMIKU? banu
i i+2 3
_ =—R C,=—R
C.=C, +R 0Q=dU +PdV C 2 PT T,
4, | Sxe 3 HaBeACHUX TUI € aMOpHHUM? banu
KpHUCTaI o 3
. CTalb CKJIO PiAKMIA KpHCTaT
pyOiny
5. | B sxux oguaunigix B Cl BuMiproeTbcs eHeprisi? banu
Br | JIx | H | M/c’ 3

6. | B mocymuHi 3HaxoauThecs 64 ' pO3pPiIKEHOro razy — KUCHIO. BusHauuTH: bau
CKIJIKH MOJICKYJI KHCHIO 3HAXOAUTHCS B MOCYMHI. 5)

7. | T'a3 posmmproerbcs i3otepmiudo (1-2) 1 amiabarmuno (2-3), a mOTIM banu
CTHCKaeThCs 130TepMiuHO(3—4) 1 aniabatuuno (4—1). 300pa3iTe 1eH UK B 5
P—V xoopaunarax. Ha skiii ainsHIi TiABOAUTECS (BIABOJUTHCS) TEILIO 1 KA
3a 3HaKOM po0O0Ta BUKOHY€EThCA Ha KOXKHIM TUISHII Mpolecy?

8. | Jlrommna cTOiTh Ha Kpato mmiargopmu, mo mae  GopMmy ITUCKa 1 bamn
obepraeTbes. SIK 3MIHUTBCSA KyTOBa HIBUIKICTh MIaT(opMu, SKIIO JHOAMHA 5
nepeisie 10 neHtpy miaardopmu. Binosigs OOrpyHTYHTE aHAIITUYHO.

9. |3 sKor KyTOBOIO IIBUAKICTIO NOBHHHA o0epratucs ueHTpudyra ansg | bamm
TPEHYBaHHS  KOCMOHABTIB, 100 BOHM  3a3HaBaNU  II’ATUKpaTHE 10
nepeBanTaxxenHs? Paniyc nentpudyru R = 3m.

10. | Macaxupcekuii niTak BuKoHYe momit Ha Bucoti h, =8300m. Jlns Toro, mo6 | bamm
HE BHUKOPHUCTOBYBATH KHCHEBI MAacKd JJid TNacakupiB, B CaJOHI 3a 10
JIOTIOMOTOI0  KOMIIpecopa MiITPUMY€EThCSI THCK, IO BIANOBia€ BUCOTI
h,=2700M. 3HaiiTu B CKUIBKH pa3iB T'yCTHHA IOBITpS B B JTaKy Oyne
OuIblIIe TYCTUHU TOBITPSA 3a HUM, SIKIIO TeMIepaTypa IMOBITPsS 3a JIITAKOM
t,=-20"C ,aBuitaky t, =20°C.

[IpuitHsATHII CTaHAAPT OIIHKHU
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecToBe 3aBnanns Ne 9 Buxkonaseun I'pyna
1. | Sxy po3mipnicTh B CI Ma€ MOMEHT iMITyJIbCY? banu
Krm/c” | KrM°/c | H | m/c’ 3
2. | SIxuii 3 HaBeICHUX BHPA3iB BIJINOBIIA€ TPUHITUITY CYNIEPIO3UITIT CHJT: Banmu
i E ~ dp A=z I 3
M =, F| g_dp M =1z, F_YE
dt i-1
3. | B sxomy 3 HaBeIeHUX MPOIIECIB TEIUIO BiIBOAUTHCS BiJl CHCTEMU? bann
130TepMiuHE amiabarHe 130TepMiuHe amiabarHe 3
CTHCHEHHS CTHCHEHHS PO3MUPEHHS PO3LIMPEHHS
4. | SIxmii 3 HaBEeICHUX BHUPA3iB € PIBHIHHAM ajgiadaTu? banu
P m 3
— =const PV =—RT
T PV =const PV 7 =const Y7,
5. | CKiIbKH CTYNICHIB BUTBHOCTI Ma€ IBOXaTOMHA MOJIEKYJa? banu
OJIHY | TpU | 1’ SITh | 11iCTh 3
6. | CknacTu y BEKTOPHOMY BUIJISIZII T Y MPOEKI(ISAX HA OCl KOOPAUHAT PIBHSHHS banu
pyxy Tina( 2-i 3akon HeroToHa ) Macoro M, 110 majgae y moBiTpi, AKIIO cuja 5

OTIOPY MPOMNOPIIiiiHA KBAJPATy IIBUIKOCTI PyXY.

7. | Hacrora oOepraHHA Kojeca MiJ 4Yac TaJbMyBaHHS 3MIHIOETbCS 3a MBI Banu

. . 2
CeKyHIU Bix 5 o0/cek n0 3 o0/cek. MoMmeHT iHepmii Koieca 2 Kr-m*. 5
Bu3HauTe MOMEHT CHJI TaJIbMyBaHHSI.

8. | KijbKicTh TEIUIOTH, IO BijJaHa XOJOMWIBHHUKY B UK KapHO B 1Ba pasu baim

MEHIIIe KIIbKOCTI HaJlaHoro HarpiBadem Teruia. 3uaiitu KKJI nukmy Kapho. 5

9. | KamiHb, 10 KAHYTHH 110 TOBEPXHi JILOY 3 MBUAKICTIO V =3M/C, IPONIIOB bau

10 3ynuHKM BifcTtaHb S=20,4M. 3HaliTu KoeQillieHT TepTs KOB3aHHSA 10
KaMmeHs 00 i,

10. | Buacnizok i3oTepmiunoro posumpenns macu m = 10 r asory 3t =17 ° C banu

Oyna BuKoHaHa poOota A = 575 JIx. B ckinbku pa3iB 3MiHUTbCS TUCK B 10
pe3ysbTaTi pO3LIMPEHHS.

[IpuitHsATHII CTaHAAPT OIIHKHU
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TectoBe 3aBranns Ne 10 Buxonaseun I'pyna
1. | SIke 3 HaBeIeHUX HWXKYE PIBHSIHB BiIOOpakae TEOpeMy MpoO KIHETHUHY banu
eHeprito?
mv* A, =W, —W,. mv;  mv; E. +U = const. 3
T= B A,= = T

2. | MomeHT iHepIIii MaTepiaJbHOT TOYKH BIIHOCHO OC1 OOEpTaHHS BU3HAYAETHCS banu

CHIBBITHOIIICHHSIM
1 2 | = MR? 1 3
| == MR?. | ==MR?. : | ==MR>.
4 5 2
3. | Sxy po3mipaicts B CI Mae immyinbsc?
KIM/C Hc H m/c’
4. | B sxoMy 3 HaBeIEHUX NPOIIECIB TEIJIO HAAAETHCSI CUCTEMI? banu
i30TepmiuHe amiabaTHe i30TepMivHe anmiabaTHe 3
CTHCHEHHS CTHCHEHHS PO3IIUPEHHS PO3LIMPEHHS
5. | Skwii 3 HaBeIeHUX BUPA3iB BU3HAYAE MOKA3HUK MOIITPONTH? bann
c _ c,—¢C 3
— _HP c =—KkT n=_* 1P
C.,=C,+R r==- 2 T~ _o
P c W c y c N

6. | JlromuHa, 3 pO3BENEHMMH B CTOPOHHM pPyKaMH, 0OEpPTA€ThCS HABKOJIO CBOEl |  bamm

oci. SIk 3MIHHTBbCS KyTOBa MIBHJAKICTH OOEpTaHHS JIOAMHU, SIKIIIO BOHA 5

MIPUTHCHE PYKU 710 TyayOa? BinnoBiib 0OIpyHTYBaTH aHAJIITHYHO.
P

7. Ha pucynky HaBeneHMil ULMKI, IO BKJIHOYAE bainn
YOTHUpH Tpolecu. Bkazatu: a) 3 sIKUX IpPOILECIB 5
CKIIQJIA€ThCA MHKI, 0) sSKa 3a 3HAKOM poOoTa
BUKOHYETbCS Ha KOXHIM JUISIHIN, B) Ha SKIA
3 JUJISTHITL TETIIO MiIBOUTHCS (BiIBOIUTHCS).
8. | KijbKicTh TEIUIOTH, IO BijJlaHa XOJOIMIBHUKY B 1k KapHo B Tpu pazu baim
MEHIIIe KIIbKOCTI HaJlaHoro HarpiBadem Teruia. 3uaiitu KK/ nukmy Kapho. 5

9. | Slka mOTYXHICTh JBUTYHa aBTOMOOUTT Macoro M =1350kr, sKIO 1O bann

TOPU30HTANIBHIN TOpPO3i BiH po3raHserhcs a0 mBuakocTi v =100 km/rox 3a 10
gac t = 30c? Teprsam 3HEXTyBaTH.

10. B ckinbku paziB TEMJIOEMHICTH TPUMYYOro razy C’ Ginbue MOJISIPHOL B;?_J(I)H
remtoemuocri C' BOJSIHOTO Tapy, L0 OTPUMAaHUNA TpU 3TOPSHHI
rpumydoro raszy? 3anaqy po3B’szati st P = const .

[IpuitHsATHII CTaHAAPT OIIHKHU
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TectoBe 3aBnannsa Ne 11 Buxkonaseun I'pyna
1. | Sxwuit 3 HaBenenux Bupasis Biamosigae KK/ ineansnoro mukiay Kapuo? bamu
:Tl—TZ :Ql_QZ :ﬁ _C,—Cp 3
T n —Q n 0 n=-—+-——+—
1 1 1 C,—Cu
2. | SIBuIe TEIIOMPOBIAHOCTI 0OYMOBJICHO HASIBHICTIO: bamm
TpaieHTy TpagieHTy TpagieHTy TpagieHTy 3
TEMIIEpaTypHu TUCKY IIBUJIKOCTI T'YCTUHU
3. | SIke 3 HaBeIEHUX CIIIBBIAHOILIEHD BiAIOBigae crili TSOKIHHA? bamn
S N - dP 3
F12 :_FZI' F :mg. Fi =ma. ZFI :E.
i=1 i1
4. | SIkuii 3 HaBeJACHUX BUPA3iB BIAIOBIIa€ BUSHAYCHHIO IIPUCKOPCHHS? banu
3
. dr _ dv da dsS
0=— a=— £=— V=—
dt dt dt dt
5. | Sky po3mipaicth B CI Mae MoMeHT iHepILii? baym
H | Krm/c | KIM* | M/c” 3

6. | B i3oTrepMmiuHOMY Mporieci 00’ €M a3y 3MEHIIHMBCS B 6 pa3iB. SIK 1 B CKIJIbKU banu
pasiB 3MIHUBCS THUCK? 5

7. ¥ 2 Ha pucynky HaBeneHWIl 3aMKHYTHHA IUKII. bamm

Bkazatu siki mporiecu BiiOyBarOTbCS B MUK 1 S
300pa3uTH Leil uuka B P-V xoopauHarax.
1 3
T
8. | Kinematnynuii 3aKOH pyxy MarepiabHOI TOYKH Ma€  BHIUISAM: banu
2 . . .. y ey 5
Xx=0,5t +t (M) Busnaute MmBUAKICTE MaTepiajibHOI TOYKM Ha I SATIH
CEKYH/II.

9. | MarepiajbHa TOYKa Macol M PYXa€TbCs TOPHU3OHTAIBHO 3 MOCTIHHOO banu
MIBUAKICTIO V1 TIPYKHO YAApSEThCS B HEPYXOMY BEpPTHKAJIbHY CTIHKY. 10
3HAWTH 3MIHY IMITYJIbCY TOYKHM B  Pe3yJbTaTi TAaKOTO 3ITKHEHHS, SKIIO
Ticis HBOTO TOYKA PYXA€ThCS 3 TIEO K 3a BEIUYHUHOIO, aje
MIPOTHJICIKHOIO 32 HAMPSIMKOM IIBHJIKICTIO

10. | B 6anoni 3naxoaunack maca M, =10 kr rasy npu Tucky P, =10 MIla. Sy bam

10
Macy razy Am cTpaBwiu 3 OaJOHY, IKIIO THCK cTaB piBHUM P, =2,5 MIla?
TemmepaTypy ra3y BBaKaTH CTaJIOK.
[IpuitHsATHII CTaHAAPT OIIHKHU
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecToBe 3aBnanns Ne 12 Buxonaseunb I'pyna
1. | MuTTeBa MBUIKICTh MaTEPiaIbHOI TOUKH BU3HAYAETHCS CITIBBITHOIICHHSIM: Banmu
AS _ dar ~ Ar . 3
v=—-., L=—. L=—-1., v =at.
At dt At

2. | Kyns macoro M KOTUThCA O€3 KOB3aHHS IO TOPU3OHTAJIBHIM IUIONIMHI 31 banu
MBUAKICTIO V. HanmumniTe BUpa3 st KIHETHYHOT €Heprii KyJIi.

2 2 2 2
LU e-lo el T e gn i
2 2 2 2
3. | SIxmii 3 HaBeIeHUX BHUPAa3iB BU3HAYAE TEIUIOEMHICTH 3 CTAJIOTO TUCKY? bann
C i+2 R _0Q 3
C.=C,+R 0Q=dU + PdV PT o T dT
4. | SlBuie BHYTPIIIHBOTO TEPTs 00YMOBIEHO HASBHICTIO: banu
TpaJieHTy rpagieHTy TpajIi€HTy TpaieHTy 3
TeMIepaTypu TUCKY IIBHMJIKOCTI I'YCTHHU
5. | CKiIbKH CTYNeHIB BUTBHOCTI Ma€ IBOXaTOMHA MOJIEKYJa? banu
OJIHY | TpU | 1’ SITh | 11iCTh 3
6. 5 2 Ha pucynky HaBeneHuii 3aMHyTU# LIUKII. Bkazatu banu
SIKi TIPOIIECH BiIOYBAOTHCSA B MUK 1 300pa3uTH 5

neit ki B V-T koopauHaTax.
| 3

T
7. | BamexHicTh KyTa 00epTaHHS KOJIeca Bijl 4acy 3a1a€ThCs piBHsHHAM @ = 2t + | bamm
3t°. 3HaiiTi BUpA3 U1l KyTOBOTO IPHCKOPEHHS. 5
8. | o o0omy omHOpITHOTO AUCKA paaiycoM R i Macor m mpukiajeHa TOTHIHA banu
cwia F. Hanmite piBHSHHS pyXy Aucka (2-if 3akoH HproToHa). 5
9. | Kyns macoto m = 10 r JIeTUTh TOPU3OHTANBHO 3 MBHAKICTIO V = 400 M/c 1 bamn
BJIy4a€ B TUJIO Macoro M = 4 Kr, 1110 BUCUTh Ha HEBaroMii APOTHHI, 1 3acTpse 10
B HbOMY. 3HalJIiTh, HA Ky BUCOTY HiAiiIMaeTbCs TLIO.
10. | 3HaiiT 4yKcIO MOJIEKYH N BOJHIO B OJMHUII 00’ €My MOCYIUHU 3a TUCKY P = banmu
266,6 Ila, sxkmo0 cepeaHss KBaJpaTU4HA IIBHUJKICTH HOTO MOJIEKYI 10

\j\7_2:2,4 KM/C.

[IpuitHsATHII CTaHAAPT OIIHKU
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TectoBe 3aBnanns Ne 13 Bukonasenp I'pyna
1. | Tino kuHyTO Wi KyTOM @ [J 10 TOpU30HTY. UM 30€piraeThcsi mpoeKIis banu
IMITYJIbCY Ha SIKUH - HeOy/Ib HAINpPsSMOK?
306epiraeTbcst | 30epiraerbest Ha | 30epiraeTbcs B He 306epiraerbcs 3
Ha TOPHU30HTABHUH JOBUTBHOMY
BEPTUKAIbHUN HalpsMKy
2. | Sxy po3mipnicts B CI Mae npucKopeHHs? bann
Bt | Jhx | H | M/c” 3
3. | SIxe 3 HaBeJeHUX CITIBBITHOLICHD BinoOpaxae TpeTiil 3akoH HeroToHa? banu
Fe=Fu | PG | e ng | fp @ | 3
i=1 i=1 dt
4. | SIxuil 3 HaBeIGHUX BHUPAa3iB BU3HAYAE TEIUIOEMHICTh 3a CTAJIOr0 00’ eMy? banu
C = _ CV — L R C= @ 3
»=C,+R 0Q =dU + PdVv 2 dT
5. | SBume mudysii 00yMOBICHO HASBHICTIO! banu
TpaieHTy rpagieHTy TpagieHTy rpagieHTy 3
TEeMIIepaTypu TUCKY IIBHJIKOCTI T'YCTHHU
6. | Kyr obepranHs Kojieca 3MiHIOETHCS 3iHO 3aKOHY ¢ = t? + 5t + 2. 3naiixits | baum
JMiHIAHY MIBUIKICTh TOYKH HAa 00071 Koneca paaiycom R =10cMm B kiHII 5

JPYToi CeKYH]IU BiJ TIOYATKy PYXY .

7. 3HAWTH TEIIOEMHICTD iI[ea.]'ILHOl"O ra3y, o CKJIAAAa€TbCA 3 JABOXATOMHHUX bamu

MOJIEKYJI 32 CTaJIOTO TUCKY. 5
T N - N N
Bkazaru, siki mporiecu HaBeneHi Ha P-V nmiarpami banu

1 moOynyBatu rpadiku ux mpouecis Ha P-T Ta 5
V-T niarpamax.

9. | Komzansip macoro M = 70 kr, mo CTOiTh Ha KOB3aHAaX Ha JIbOAY, KHHYB B bamn

TOPU30HTAILHOMY HanpsiMi KaMiHb Macoro M = 3 Kr 3 MIBUJKICTIO V = 8m/c. 10
Ha sxy BiAgcTaHb BIAKOTHTBCS MpPH LbOMY KOB3aHSp, SIKIIO KOE()IIIEHT
TepTst KoB3aHiB 00 mig K =0,02 ?

10. | Macaxupcekuii nitak BuKoHye momiT Ha Bucoti h, =8300m. Jlns Toro, mo6 | bamm

HE BHUKOPHUCTOBYBATH KHCHEBI MacKd MJisg TacaXupiB, B CajoOHI 3a 10
JOTIOMOTOI0  KOMIIpecopa MiATPUMYETHCS THUCK, IO BIAMOBITa€ BUCOTI
h,=2700M. 3HaiiTh pi3HHUIIO TUCKIB AP B CepeiuHi JiTaka Ta 30BHI
mitaka. TemmepaTypy HaBKO-JHIIHBOIO TOBITPS BBaXAaTH IOCTIHHOMIO 1
piHOtO t =0"C;
[TpuitHsATHII CTaHAAPT OIIHKU
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TectoBe 3aBnannsa Ne 14 Buxonaseunb I'pyna
1. | SIxe 3 HaBeJeHUX PIBHSHb BUPAKAE CEPEIHIO KIHETHUHY €HEPTril0 MOJIEKYyIn? banu
2 _ _ i 2 m 3
P=Sng g=—kT c=V PV = —RT
3 2 2 U
2. | SIxe 3 HaBeJICHUX PIBHSHB € PIBHSIHHSAM CTaHY 1/1€aJIbHOTO Tra3y? banu
3
P+ (v, ~b)=RT m P PV = const
\VE AN PV =—RT — =const
y7, T
3. | Sxuii 3 HaBeACHUX BUPA3iB BIAMOBIIA€ ApyroMy 3aKoHy HproToHa: banu
M =r, F] z_dp M =1z, - L 3
1 = — F == F .
dt 2.F
4. | B sxux oguannsx B Cl BUMiproeTbes eHeprisi? banu
Bt Jhx | H | m/c” 3

5. | Sxwii 3 BUpa3iB BiANOBiIae 3aKOHY 30€pEKEHHS IMITYIIBCY JJISl 3AMKHEHOT banu
cucreMu?

2 _ = 2 _ Co_ 3
Zmi r = const Z P, = const Zi:mivi /2_const ZLi_const
I

6. | bpycok mMacoro M TSArHYTHh B3[0BK MOPU30HTAIBHOI IJIONIIMHY, cUlla HATArTY |  banu
CHpsIMOBaHa MiJ KyTOM O JI0 HaNpsIMKY pyXy, KO€(]ILIEHT TepTs JOPIBHIOE 5
M. 3anMIIITh pIBHAHHSA pyxy ( 2-# 3akoH Hpl0TOHA) B BEKTOpPHOMY BUIJISI 1
B MTPOEKIIISIX HA 0CI KOOPJMHAT.

7. | 3HalTH Macy MOJIEKYJIU KUCHIO. bamn

5

8. | I'a3 posmmproetbes i300apHo (1-2) i agiadbatHo (2-3), a MOTIM CTHCKAETHCS banu
1300apH0(3—4) i agiabatHO (4—1). 300pa3iTh 1eit ukn B P-V xoopauHarax. 5
Ha sixiit ginstaii miaBoauThest (B1IBOAUTHCS) TEILUIO 1 sIKa 32 3HAKOM poOoTa
BHUKOHYETHCS Ha KOXKHINM TUISIHIN rpoiiecy?

9. | Cuapsn BwiiTae 3 TOYKH, KOOpIAMHATH sKOi X, =Y, =0 3 mouarkosor | bamu
HIBUJIKICTIO V,, , CIIPIMOBAHOIO il KYyTOM « 110 Topu3oHTy. KiHematuune 10
piBHSHHA pyxy Mmae Burmam T (t) =Vt+gt® /2. 3muaiitm wac momeoTy
CHapsy.

. . : ro_. ;
10. | g CKIJIBKM pa3iB TEIJIOEMHICTh TPUMYYOTO Trazy C' 6inbme MOJISIPHOT b Elu(l)ﬂ
. 1" o .
teroemuocti C' BogstHOTO mapy, 00 OTpPUMaHWUN TIpH 3TOPSHHI
rpuMyuoro rasy? 3agady po3B’si3aT 1 P = const .
[IpuitHsATHII CTaHAAPT OIIHKU
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TectoBe 3aBrannsa Ne 15 Buxkonaseun I'pyna

1. | SIxe 3 HaBeJeHUX PIBHSAHb € OCHOBHUM PIBHSHHS MOJIEKYJISIPHO-KIHETUYHOL banu
Teopii?

2 _ _ i m 3
P=—n¢g g=—kT P = nk PV =—RT
3 2 =nkT u
2. | MoMeHT cuii BiTHOCHO TOYKH 32 BU3HAYCHHSIM JTOPIBHIOE: banu
S . . dL . [= 3
M:ZMi. M =1z M=—. M:[rF]
= dt
3. | Sxmii 3 BuUpa3iB BIANOBIZAE 3aKOHY 30€peKEHHS MOMEHTY IMIYJIbCY banu
3aMKHEHOI CUCTeMU?
2 _ = 2 _ C
2 mrf=const > P =const | > mvV J2=const| "L, =const 3
i i i i
4. | B skux onuHUIX B Cl BUMIPIOETHCS KIJTBKICTh TETUIOTH? Banmu
ITa | Ila-c | H | IS 3
5. | fSIxe 3 HaBe[eHUX PIBHAHB € piBHAHHAM BaH-nep-Baanbca? banu
a _m P _ 3
(P +\7)(Vﬂ —b) =RT | PV = ; RT PV = const = const

6. | KinematnuHe piBHSHHA pyXy MaTepiaJibHOi TOYKM Mae BUrsin |  bamm
F =3ti +4tj +8K (m). BusHaute mBHAKICTS V i 1i KOMIIOHEHTH Vy vy 1 5
Vv, .

7. | Ho Bany paniycom 0,2 M npukiageHa noruyna cuna 50 H. Mowmenr inepuii | bamu
Bany popiBHioe 0,5 krm’ . BusHaure KyTOBE IIPUCKOpPEHHs Bally. 5)

8. |Ta3 posmmproerscs i3otepmiuno (1-2) 1 amiabatHOo (2-3), a mOTIM banu
CTHCKaeThbCs 130TepMiuH0(3—4) 1 agiabatHo (4—1). 300pa3iTh nei uuki B P— 5
V koopaunarax. Ha sxiit AinsHIN TiABOAUTECS (BIIBOAUTHCS) TEIUIO 1 sIKa 32
3HaKOM po0OTa BUKOHYETHCA Ha KOXKHIN JUISIHII ITpoiiecy?

9. | I'panara, o netuth 3 mBHIAKICTIO V = 10 M/c, po3ipBaiack Ha JBa OCKOJKH. banmu
binpmmit ockonmok, Maca skoro crtaHoBuTh (0,6 Macu Bciel TpaHatu, 10
MPOJIOBXKYE PYXaTHCh B TOMY K HamNpsAMKY 3 MIBUIKICTIO Vi = 25 wm/c.
BusHaure BenMYMHY 1 HANpPSIMOK INIBHUIKOCTI MEHIIOTO OCKOJIKY.

10. | Maca m=6,5r BomHIO, IO 3HAXOAMTHCS MPH TEMIEPaTypi t=27°C, banu
PO3LIUPIOETECS BABOE MpU P =CONSt 3a paxyHOK NPUTOKY TEIUIa 330BHI. 10
3HaiiTu pobOTy A pO3LIUpPEHHS Traszy, 3MiHY BHYTpilIHbOI eHepriiAU Ta
KUTBKICTh TerioTu Q, 1o HajgaHa rasy.

[TpuitHsATHII CTaHAAPT OIIHKU
Fx F E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecroBe 3apaanna Ne 16 Bukxonagpenn I'pyna
1. | SIke 3 HaBeIEHUX PIBHAHb BUPAKAE MOJICKYJISAPHO-KIHETHYHUMA 3MICT banu
Temneparypu?
2 _ _ 3 3
3 2 - Y7,
2. | SIxe 3 HaBeJACHUX PIBHSIHb € PIBHAHHSI MOMEHTIB? bann
N — = —
, , —12. .odl =r.F] 3
M:ZMi- M=l¢g Vi M r,F
= dt
3. | MurTteBa mIBHAKICTH MaTEPiaIbHOI TOYKH BU3HAYAETHCS CITIBBITHOIICHHSIM Banmu
AS . dar . Ar v=at. 3
L=—-. O=—. O=—-.
At dt At
4, B sikux onuauisix B CI BUMIprOETBCS THCK? bann
Ila IIa-c H BT/ M-K 3
5. | SIxe 3 HaBe#eHUX PiBHAHB € 3aKOHOM boiins —Mapiora? banu
a 3
P+— |(V,—-b)=RT —
( sz( :=) pv ="RT PV = const P - const
Y7, T

6. | 3HAHTH TEIUIOEMHICTH 3a CTAIOro 00’€My IS 1JeadbHOro Taszy, o bamu
CKJIQ/Ia€ThCS 3 TPHOXAaTOMHHUX MOJIEKYIL. 5

7. | JloTnuHe pUCKOpeHHs Ha 0601 Koneca @, =4 .m/c . Paniyc koneca R =2 m. | bamu
3HalWTH KyTOBE NPUCKOPEHHS KoJIeca. 5

8. | Jlromuua, 3 po3BeneHUME B OOKH pyKamu, 00EpTa€ThCS HABKOJO CBOEI OCI. banu
SIK 3MIHUTBCS KYTOBa IIBUIKICTh OOEPTaHHS JIFOJUHU, SKIO BOHA IPUTHUCHE 5
pyku 10 Tyny6a? BinnoBigs OOrpyHTYBaTH aHAJIITHYHO.

9. | CraneBuii TpoC pATYBAIBHOTO TENIKONTEpa BUTPUMYE HaBaHTaxeHHS | bamu
4,4 xH. 3 skuM HalOUIPIIUM NPUCKOPEHHSM d MOJKHA MiAIMMaTH BaHTaX 10
Macoro M =400 kr, 0 BUCUTH HA TPOCI, 0O BiH HE PO3ipBaBCH.

10. | KigbkicTh v =2 KMOJIb BYIJICKHCIIOTO ra3y HAarpiBa€ThCs 3a CTAIOTO THUCKY bann
Ha AT =50K. 3HaiiTu 3MiHy BHYTpimHbOi eHeprii AU razy, poboty A 10
PO3MIMPEHHS a3y Ta KUIbKICTh TemI0Tu Q , 110 Ha/laHa rasy.

[IpuitHsaTHII CTaHAAPT OIIHKHU
Fx F E D C B A
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TectroBe 3aBpnanns Ne 17 Buxonaseunb I'pyna
1. | B saxux ogunuisax B Cl BUMiproeThes cuna? banu
KI' JIx | H | m/c’ 3
2. | MomeHT iHepuii CyHIUIbHOI OJHOPIMHOI KyJi BIZHOCHO OCI CHMETpil banu
BH3HAYAETHCS CITIBBITHOUICHHSIM:!
1= Lmre. | = 2 MR2. | =MR". 1= mre. 3
4 5 2
3. | SIxe 3 HaBeJGHUX PIBHSIHB € MEPIIUM 3aKOHOM TEPMOAMHAMIKU? bann
i m 3
C,=C,+R | 6Q=dU +Pdv G =3R PV= Rt
4. | B sxux omuausax B CI BUMIPIOETBCS KITBKICTh TEILIOTH? Banu
Ila | IMa-c | H | JIx 3
5. | SIke 3 HaBeICHUX PIBHSIHB € PIBHAHHAIM 130XOPHOTO Mponecy? banu
P +ij V,—b)=RT _ 3
Gy L R I v S
Y7,

6. | JliniliHa MWBUAKICTH TOYOK Ha 00011 Koieca pamiycom 0,5 M mopiBaioe 6,28 bamu
M/c. 3HaWTH YUCIIO 0OEPTIB 3a CEKYHTY. 5

7. | Jlitak Macor0 m 3HHXXYETbCS 3 BUMKHEHUM JBUTYHOM 3 BHCOTH hi 1o | bBamm
Bucotu hy 3HailTu 3MiHy KiHEeTM4HOI eHeprii Jjiitaka. PoboTy cui omopy 5
MOBITPsSI HE BPaxOBYBaTHU

8. N Bkazatu, siki nponecu HaBeneHi Ha P-V |  bamu

nmiarpami 1 moOynyBatu  rpadiku  IUX 5
npoueciB Ha P-T mgiarpawmi.

9. | o obomy omHOpimHOTO mmcka pagiycom R = 0,2 M mnpuxmanena | bamm
notuuna cuia F = 98,1 H. IIpu oGepTaHHi Ha AMUCK Jli€ MOMEHT CHJI TEpTs 10
M=4,9Hm.3HaiiTn  mMacy JUCKY,  KOJIA BIIOMO, IO JIUCK
o0epTaeTbes 3 KyTOBUM npuckopeHHsaM & = 100 pa;:[/c2 .

10. |Ilpm i300apHOMY pO3IIUpPEHHI JBOXaTOMHOTO Ta3y OyjJa BHKOHaHA bamu
poborta A = 156,8 [Ix. flka KinbKicTh TemaoTu Oyina HajxaHa rasy? 10

[TpuitHATHII CTaHAAPT OIIHKHU
Fx F E D C B A
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecToBe 3aBranns Ne 18 Buxonaseunb I'pyna
1. | Skwuii 3 HaBeeHUX BUPA3iB € APYruM 3akoHOM HproTona? bann
M =r,E] =_dp M =12, f3r 3
dt —

2. | SIxuii 3 BUpa3iB BIAMOBIIA€ 3aKOHY 30€pEKEHHS IMITYIIbCY JIJISl 3aMKHEHOT banu

cucreMu?
2 _ = 2 /o _ ro_ 3
Zmi r = const Zpi = const Zi:mivi /2_cons1 ZLi_const
I
3. | SIxe 3 HaBeJEHUX PIBHAHb € NEPIIMM 3aKOHOM TEPMOIMHAMIKH? banu
i i+2 3
C,=C,+R | 6Q=dU +Pdv G =3R Co=—"R
4. | SIxe 3 HaBeIeHUX TiN € aMOpHHUM? bann
KpHCTall . 3
. CTajb CKJIO piIKMIA KpHCTal
pybiny
5. | B saxux omuanisax B CI BuMiproeTbest eHepris? banmu
Bt Jx | H | m/c” 3

6. | B mocyauni 3HaxoauThes 64 I pO3piIKEHOro rasy — KUCHK. Busnaumtn: | bamm
CKIJIBKH MOJIEKYJI KHCHIO 3HaXOJIUThCS B IOCYINHI. 5

7. | T'a3 posmmproerscst i3otepmiuno (1-2) 1 amiabatmuno (2-3), a mortiMm | bamm
CTHCKa€EThCs 130TepMiuHO(3—4) 1 amiabatuuno (4—1). 300pa3iTh Lel LUK B 5
P—V xoopaunarax. Ha skiil nisHII OiABOAUTHCS (B1IBOAMTHCS) TEIUIO 1 SIKa
3a 3HaKOM po0OTa BUKOHY€ETHCS Ha KOXKHIN AUISHII ITporiecy?

8. | JlrommHa cTOiTP Ha Kpato Mmiaargopmu, mo Mmae ¢opmy nucka 1| bamm
o0epTraeThes. SIk 3MIHUTBCA KyTOBa HIBUAKICTH IJIATHOPMHU, SIKIIO JIIOJAWHA 5
nepeiae 10 1eHTpy miatdopmu. Binnoie oOrpyHTYHTE aHATITHYHO.

9. |3 sKOH KYyTOBOIO IIBHIKICTIO TOBHHHA oOepTaTHcs LeHTpudyra s bamn
TpeHYBaHHS  KOCMOHAaBTiB, 1100 BOHM  3a3HaBaJM I SITUKpaTHE 10
nepeBanTaxkeHHs1? Paniyc nentpudyru R = 3m.

10. | Macaxupcebkuii nitak Bukonye momit Ha Bucoti h, =8300m. s Toro, mo6 | banu
HE BHKOPHUCTOBYBAaTH KHCHEBI MAacKu JUId TacaxupiB, B CaJloOHI 3a 10
JOTIOMOTOI0  KOMIIpecopa MiATPUMYETHCS THUCK, IO BIAMOBITa€ BUCOTI
h, =2700M. 3HaiiT B CKIIbKM pa3iB TyCTHHA IIOBITPS B B JTaKy Oyie
OlJIpIlIe TYCTUHH TOBITPS 32 HUM, SIKIIO TeMIeEpaTypa MOBITPS 3a JITakoM
t,=—20"C ,aBuitaky t, =20°C.

[TpuitHATHII CTaHAAPT OIIHKHU
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecToBe 3aBranns Ne 19 Buxonaseunb I'pyna
1. | Sxy po3mipnicTh B CI Ma€ MOMEHT iMITyJIbCY? banu
Krm/c” | KrM°/c | H | m/c’ 3
2. | SIxuii 3 HaBeICHUX BHPA3iB BIJINOBIIA€ TPUHITUITY CYNIEPIO3UITIT CHJT: Banmu
i E ~ dp A=z I 3
M =, F| g_dp M =1z, F_YE
dt i-1
3. | B sxomy 3 HaBeIeHUX MPOIIECIB TEIJIO BiIBOIUTHCS BiJl CHCTEMH? bann
130TepMiuHE amiabarHe 130TepMiuHe amiabarHe 3
CTHCHEHHS CTHCHEHHS PO3MUPEHHS PO3LIMPEHHS
4. | SIxmii 3 HaBeIGHUX BHUPA3iB € PIBHIHHAM ajiadaTu? banu
P m 3
— =const PV =—RT
T PV =const PV 7 =const Y7,
5. | CKiIbKH CTYNICHIB BUTBHOCTI Ma€ IBOXaTOMHA MOJIEKYJa? banu
OJIHY | TpU | 1’ SITh | 11iCTh 3
6. | CknacTu y BEKTOPHOMY BUIJISIZII T4 Y MPOEKIIAX HA OCI KOOPJAMHAT PiBHAHHS banu
pyxy Tina( 2-i 3akon HeroToHa ) Macoro M, 110 majgae y moBiTpi, AKIIO cuja 5

OTIOPY MPOMOPIIiiHA KBAJPATy IMIBUIKOCTI PyXYy.

7. | Hacrota oOepraHHA Kojeca MiJ 4yac TadbMyBaHHsS 3MIHIOETHCS 3a [IBI Banu

. . 2
CeKyHIU Bix 5 o0/cek n0 3 00/cek. MoMeHT iHepmii Koieca 2 Kr-m*. 5
Bu3HauTe MOMEHT CHJI TaJIbMyBaHHSI.

8. | KijbKicTh TEIUIOTH, IO BijJaHa XOJOMWIBHHUKY B UK KapHO B 1Ba pasu baim

MEHIIIe KIIbKOCTI HaJlaHoro HarpiBadem teruia. 3uaiitu KK/ nukiny Kapho. 5

9. | KamiHb, 10 KAHYTHH 110 TOBEPXHi JILOY 3 MBUAKICTIO V =3M/C, IPONIIOB bau

10 3ynuHKM BifcTtaHb S=20,4M. 3HaliTu KoeQillieHT TepTs KOB3aHHSA 10
KaMmeHs 00 i,

10. | Buacnizok i3oTepmiunoro posmumperts Mmacu m = 10 r asory 3t =17 ° C banu

Oyna BuKOHaHa poOota A = 575 JIx. B ckinbku pasiB 3MiHUTbCA THCK B 10
pe3ysbTaTi pO3LIMPEHHS.

[IpuitHsATHII CTaHAAPT OIIHKHU
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecroBe 3apaannsg Ne 20 BukxoHnasenb I'pyna
1. | Slke 3 HaBeEHUX HIDKYE PIBHAHB BiIOOpaXkae TEOpeMy Mpo KiHETHUHY banu
eHeprito?
T= mv’ A, =W, =W, A, = mv;  mv; E. +U =const. 3
—_ . 2 — - T .
2 2 2
2. | MomMmeHT iHepii MaTepiadbHOI TOYKH BIIHOCHO OCi 00epTaHHsS BU3HA4YaeThes | bamm
CHIBBITHOIIEHHSIM
1 2 | = MR? 1 3
| ==MR?. | ==MR?. ' | ==MR?.
4 5 2
3. | Sxy po3mipaicts B CI Mae immyinbc?
KIMm/c Hc H m/c”

4. | B sxoMy 3 HaBeIGHUX MPOIIECIB TETIO HATAETHCSI CUCTEMI? banu
130TepMiuHE amiabarHe 130TepMiuHe amiabarHe 3
CTHCHEHHS CTHCHEHHS PO3MUpPEHHS PO3IIMPEHHS

5. | Skwuii 3 HaBeleHUX BHPA3iB BU3HAYAE MOKA3HUK MOJIITPONHN? banu

c _ c,—¢C 3
= _uP g =—kT n=-#%_# P
C.=C, +R 7= =
P Cv Cu 2 C,—Cuw
6. | Jlromuua, 3 po3BeneHUMHU B CTOPOHU pYyKaMmu, 00epTaeThCs HABKOJO CBO€l | banm
oci. SIK 3MIHHTBCS KyTOBa IIBUJAKICTh OOEpTaHHS JIIOJMHHU, SKIIO BOHA 5
IPUTUCHE PYKHU 10 Tyay6a? Bianosiab oOIpyHTYBaTH aHAJITHYHO.
7. E Ha pucynky HaBeneHMil LMKI, IO BKJIOYAE bamn
YOTHpHU TpouecH. Bkazatu: a) 3 sKUX NpOLECiB 5
CKJIAJIA€EThCS IUKI; O) sKa 3a 3HAKOM poboTa
BUKOHYETbCS HA KOXHIM JUISHIN, B) Ha SKid
JUJISTHII TETIIO0 MiIBOUTHCS (BIIBOJIUTHCS).
v
8. | KinbKicTh TEmIOTH, 110 BiAJaHa XOJOAMIBHUKY B 1ukIi KapHo B Tpu pazu banmu
MEHIIIe KUTBKOCT1 Hajlanoro HarpiBadem teruia. 3Hantu KK]I nukny Kapho. 5
9. | Slka moTyXHicTh IBUryHa aBTOMOOUTT Macoww mM=1350kr, skmo mo | bamu
TOPU30HTANBHIM T0pO3i BiH po3raHseThcs a0 mBuakocTi v =100 km/rox 3a 10
yac t =30c? Teprsam 3HeXTyBaTu.
. . . ro_. ,
10. | g CKIJIBKM pa3iB TEIJIOEMHICTh TPUMYYOTO razy C' 6ibme MOJISIPHOT b Ellgﬂ
. 1" o .
teroemuocti C' BogstHOTO mapy, 00 OTPHUMaHUN TIpH 3TOPSHHI
rpuMydoro razy? 3agauy po3B’si3aT 1 P = const .
[TpuitHsATHII CTaHAAPT OIIHKU
Fx F E D C B A
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecroBe 3aBaannsa Ne 21 Buxonaseun I'pyna
1. | Sxwuii 3 HaBenenux Bupasis Bianosigae KK/ ineansHoro mukiny Kapro? bamu
_Tl_TZ _Ql_QZ _A _C/_[_C/uP 3
B n= T n= 6 n=-—+-——+
1 1 1 C,—Cu
2. | SlBunie TEIUIONPOBITHOCTI 0OYMOBJICHO HASsIBHICTIO: baymm
TpajlieHTy rpasieHTy TpajlieHTy TpajlieHTy 3
TEMIICpaTypu TUCKY HIBI/IZ[KOCTi I'yCTUHU
3. | SIke 3 HaBeIEHUX CITIBBIOHOIIECHD BiAMOBiAAE CHIII TSKIHHA? banu
- ] v v dp 3
E,=-F, F =mg. 2 Fi=ma >'F =5
i~1 i—1
4. | Slkwuii 3 HaBeICHMX BUPA3iB BiIOBI/IA€ BU3HAYCHHIO TPUCKOPEHHS? Banu
3
_dar _ av do ds
U=— a=—— E=— V=—
dt dt dt dt
5. | SIky po3mipHicT B CI Mae MOMeHT iHepIii? bamm
H | Krm°/c | KrM” | m/c’ 3

6. | B i3oTepmiuHOMY mporieci 06’ €M razy 3MEHIIMBCA B 6 pasiB. SIK i B CKUIbKH baim
pasiB 3MiHUBCS TUCK? >

7. P 2 Ha pucysky HaBeneHHH 3aMKHYTHH IIHKIL. banu

Bkazatu siki mporecu BinOyBalOThCs B LUK 1 5
300pa3utu ueit uukia B P-V xoopaunarax.
1 3
e T
8. | KinemMaTHuHuii 3aKOH pyXy MarepialibHOi TOYKH Ma€  BHIJIA: bamm
2 . . .. s eu 5
Xx=0,5t+t (M) Busznaure mBHUAKICTh MaTepianbHOI TOYKHM Ha I ATIH
CEKYH/I.

9. | MartepianbHa TOYKA MAacol M PyXaeTbCs TOPU3OHTAIBHO 3 MOCTIHHOO banu
HIBUAKICTIO V1 IPY)KHO YAApSETbCS B HEPYXOMY BEPTUKAIBHY CTIHKY. 10
3HalTH 3MIHY IMIIYJIbCY TOYKHM B PE3YJNbTaTi TAKOTO 3ITKHEHHS, SIKIIO
TiCIIs HBOTO TOYKAa PYXa€Tbcsd 3 TIEIO X 3a BEIMYMHOIO, aie
MPOTUJICIKHOIO 32 HAMPSMKOM IIBHIKICTIO

10. | B 6anoni 3naxomunace maca M, =10 kr rasy npu Tucky P, =10 MIla . Sxy | bam

10
Macy razy Am cTpaBuiM 3 OalloHy, SIKIIO THCK cTaB piBHUM P, =2,5 MIla?
TemmepaTypy ra3zy BBaXaTu CTaJIOIO.
[TpuitHaTHII CTaHAAPT OIIHKHU
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecroBe 3aBganusa Ne 22 Bukonasenn I'pyna
1. | MurTeBa mMBHIKICTh MAaTEPiaTbHOI TOYKH BU3HAYAETHCS CITIBBITHOIICHHSIM: banu
AS _ dar . Ar . 3
L=—-1. L=—. L=—-. v =at.
At dt At

2. | Kyns macoro m xoTuThcsi 0e3 KOB3aHHS 1O TOPU3OHTANIBHIN miommHi 31 | bamm
MBUIKICTIO V. HanmummiTe BUpa3 /it KIHETUYHOT €Heprii Kyii.

2 2 2 2
- LA Y LA L i
2 2 2 2
3. | Sxwii 3 HaBeICHUX BUPA3iB BU3HAYAE TEIUIOEMHICTD 32 CTAJIOTO THUCKY? banu
i+2 _0Q 3
C,=C,+R | 6Q=du+pdv | C»=75R e
4. | SIBuie BHYTPINIHBOTO T€PTs 00YMOBIIEHO HAsIBHICTIO: banu
TpaieHTy rpagieHTy TpaiieHTy TpaJieHTy 3
TEeMIIepaTypu TUCKY IBHJIKOCTI T'YCTHHU
5. | CKkiIbKH CTyNEHIB BUIBHOCTI Ma€ JBOXaTOMHA MOJIeKyna? banu
OJIHY | TpU | 1’ATh | IIICTh 3
6. P 2 Ha pucynky HaBenenuit 3amMmHyTuil nuuki. Bkazatu |  bamu
AK1 TpoIecH BiIOYBAaIOTHCSA B IHKIL 1 300pa3suTH 5

ueit nukia B V-T koopanHaTax.
1 3

T
7. | BanexHicTh KyTa 00€pTaHHS KoJieca BiJl 4acy 3a1a€Thesi piBHSHHAM ¢ = 2t + | bamm
3t°. 3HaiiTH BUpA3 JUIS KyTOBOTO MPHCKOPEHHS. 5
8. | o obony ogHOpiIHOTO IUCKa pajiycoM R 1 Macoro m mpukiazeHa qotuyHa | bamum
cuna F. Hanmurite piBHSHHS pyXy nucka (2-i 3akoH HeroToHa). 5)
9. | Kynsa macoro m = 10 r seTuth ropu3oHTanbHo 3 mBHaKicTio V = 400 m/c 1| bamu
BJIy4a€ B TUIO Macoro M = 4 Kr, 10 BUCUTh Ha HEBAroMiil ApoTHHI, 1 3aCTpsie 10
B HbOMY. 3Hali1iTh, Ha Ky BUCOTY HiIMAETbCS TIJIO.
10. | 3HaiiTk YKCIIO MOJIEKYN N BOAHIO B OAMHUII 00’ €My TIOCYJIMHHM 32 THCKY P = bamn
266,6 Ila, skmo0 cepeaHs KBaJpaTUYHA IIBUIKICTH HOTO0 MOJIEKYI 10

\/\7_2=2,4 KM/C.

[TpuitHsaTHII CTaHAAPT OIIHKHU
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecToBe 3aBmanns Ne 23 Bukonasens I'pyna
1. | Timo kuHyTO Mig KyToM < [J 10 TOpHU30HTY. UM 30epiraeThecsi MpOEKIis banu
IMIYJIbCy Ha SIKUH - HeOyIb HAIPSMOK?
30epiraeTrbcst | 30epiraeTsest Ha | 30epiraeTsest B | He 30epiraerbes 3
Ha TOPHU30HTATEHUH JOBUTBHOMY
BEPTUKAJIBLHUI HANPSIMKY
2. | Sxy po3mipHicth B CI Mmae nmprcKOpeHHs? banu
Br | JIx | H | m/c’ 3
3. | SIxe 3 HaBeACHUX CITIBBIIHOIICHB BigoOpaxae TpeTiid 3aKkoH HeroToHa? Banmu
F,=-F,. F =mg. - F —ma i'fi =d_P. 3
i1 = dt
4. | SIxwmii 3 HaBeIGHUX BHPa3iB BU3HAUAE TEIUIOEMHICTb 32 CTAJIOr0 00’ emMy? banu
C = _ CV — L R C= @ 3
»=C,+R 0Q =dU + PdV 2 dT
5. | SBume nudysii 06yMOBIE€HO HASIBHICTIO: Banu
TpaJieHTy rpaIi€HTy TpaIieHTy rpajieHTy 3
TEeMIIepaTypu TUCKY IIIBHJIKOCTI T'YCTHHU
6. | Kyr obepraHHs Kojeca 3MIiHIOETBCS 3TiLHO 3aKOHY ¢ = t* + 5t + 2. 3uaiigits | bamm
TMiHIMHY IBUAKICTH TOYKHM Ha 00071 Koneca paaiycom R =10cm B kiHmi 5

JPpyroi CEeKyHJH B/l HOYATKYy PYXY .

7. | 3HAHTH TEIJIOEMHICThH 1IEATBHOTO Ta3y, M0 CKIAJAETHCS 3 JABOXATOMHHUX banmn

MOJIEKYJI 34 CTAJIOTO TUCKY. 5
P . . . .
Bkasatu, sixi npouiecu HaBeneHi Ha P-V miarpami bann

1 modyayBatu rpadiku nux nporecis Ha P-T Ta 5
V-T niarpamax.

9. | KoBzansip macoro M = 70 kr, 110 CTOiTh Ha KOB3aHaX Ha JIbOJly, KHHYB B bainn

TOPU30HTAJILHOMY HaIlpsiMI KaMiHb Macol0 M = 3 KT 3 MBUIKICTIO V = §m/C. 10
Ha sky BifcTaHb BIZKOTUTBCS IPH I[bOMY KOB3aHSp, SKIIO KOE(ILi€HT
TepTs KoB3aHiB 00 iy K = 0,02 ?

10. | Macaxupcbkuii nitak BUKOHYE mouit Ha Bucoti h, =8300m. [lns Toro, mo6 | bamm

HE BHUKOPHUCTOBYBATH KHCHEBI MacKd JJid TacakupiB, B CajJOHI 3a 10
JIOTIOMOTOI0  KOMITpecopa MIATPUMYEThCS THUCK, IO BIAMOBITa€ BHUCOTI
h,=2700m. 3naiitn pi3HHUIIO THCKIB AP B cepeauHi JiTaka Ta 30BHI
mitaka. TemmepaTypy HaBKO-JMITHBOTO TOBITPS BBAXKATH TMOCTIHHOIO 1
piBHoO 1 =0"C;
[IpuitHsATHII CTaHAAPT OIIHKU
Fx F E D C B A
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecroBe 3aBaannsg Ne 24 BukonaBennb I'pyna
1. | Slke 3 HaBeIeHUX PIBHIHD BUPAXKAE CEPEAHIO KIHETUYHY €HEPTit0 MOJEKYIH? banu
2 _ _ i 2 m 3
P=2Sng g=—kT = v PV = —RT
3 2 2 Y7,
2. | SIxe 3 HaBeIGHUX PIBHIHD € PIBHSHHIM CTaHy 1/1€JILHOTO ra3y? banu
3
P+ & (v, ~b)=RT m P PV = const
\VEN AN PV =—RT — =const
7,
3. | Sxmii 3 HaBeieHUX BUpa3iB BiAMOBiae npyromy 3akoHy HproToHa: bann
M =r,E] e _dp M =12, - S 3
' =—. F=>F.
i 2R
4. | B sxux omuauisax B CI BuMiproeTbest eHepris? banmu
Br JIx | H | m/c’ 3

5. | Skwuif 3 BUpa3iB BIAMOBIIA€ 3aKOHY 30€peKEHHS IMITYIBCY ISl 3AMKHEHOT Banu
cucremu?

2 _ = 2 [y _ ©o 3
Zmi r’ = const Z P, = const Zi:mivi /2_const ZLi_const
1

6. | Bpycok mMacoro M TATHYTh B3J0BX T'OPU30HTAIBHOI IUIONIMHM, CHIIAa HAaTary | bamm
CHpSIMOBaHa MiJl KyTOM O JI0 HANpsIMKY PyXy, KOe(IliEHT TepTs JOPIBHIOE 5
M. 3anumIiTh piBHAHHA pyXY ( 2-# 3akoH Hbl0TOHA) B BEKTOPHOMY BUIJISAI 1
B ITPOEKIIISIX HA OC1 KOOPJMHAT.

7. | 3HalTH Macy MOJIEKYJU KUCHIO. bainn

5)

8. | I'a3 posmuproetbest i300apHo (1-2) 1 agiabatHo (2-3), a MOTIM CTUCKAETHCS banu
1300apHOo(3—4) 1 amiabatHo (4—1). 300pa3itTh et uuka B P-V koopaunarax. 5
Ha saxiit qinsHIi nigBoauThCcs (BIIBOAUTHCS) TEILIO 1 fKa 32 3HAKOM poOoTa
BUKOHYETHCS Ha KOXKHIM JIJISTHIIL TTpOIIeCy?

9. | Chapsin BwiiTac 3 TOYKM, KOOpAMHATH 5IKOi X, =Y, =0 3 mnowarkosoro | bamm
HIBUJIKICTIO V,, , CIIPSIMOBAHOIO TiJ KyTOM « 110 ropu3oHTy. KiHemaruune 10
piBHSHHA pyxy mae Bursm T (t) =Vt+gt® / 2. 3HalTH dYac TOJBOTY
CHapsy.

. : . "o .
10. | g CKUTBKH pa3iB TEIUIOEMHICTh TPUMYYOrO Ta3y C' Ginbwe MOJISIPHOT B;?_J(I)H
) " . :
teoemuocti C' BoastHOTO napy, IO OTPUMaHUN TpHU 3TOPSHHI
rpuMyuoro razy? 3agauy po3B’si3aTu 1 P = const .
[TpuitHATHII CTaHAAPT OIIHKHU
Fx F E D C B A
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecroBe 3aBpanusa Ne 25 Bukonaseun I'pyna
1. | Slke 3 HaBeEHUX PIBHIHb € OCHOBHUM PIBHSHHS MOJIEKYJISIPHO-KIHETHYHOT banu
Teopii?
2 _ _ ~m 3
P:§n8 g:EkT P:nk-l- PV—;RT
2. | MOMEHT cuiM BITHOCHO TOYKH 3@ BU3HAYCHHSIM JOPIBHIOE: banu
N =
ST B T - 3
M:ZMi. M =12, M:E' Mz[rF]
i=1

3. | Sxmit 3 BuUpa3iB BIiANOBiNAE 3aKOHY 30epeKEHHS MOMEHTY iMmynbcy | bamm
3aMKHEHOI CUCTEeMH?

> mr?=constf > P =const | > m, v_2/2 =const| 'L, =const 3
i ! i i ' i
4. | B sxux omuausax B CI BUMIPIOETBCS KITBKICTh TEILIOTH? Banu
Ila | IMa-c | H | JIx 3
5. | SIke 3 HaBe#ieHUX PIBHSHB € pIBHAHHAM BaH-nep-Baanbca? banu
a _m P _ 3
(P +\7)(V~ ~b)=RT | PV = P RT 1 pv = const T = eonst
6. | KinematnuuHe piBHSHHS pyXy MarepialbHOi TOYKM Ma€  BUTIISAL banu
F =3ti +4tj +8K (m). BusHaure mBHAKICTs V i 1i KOMIIOHGHTH Vy vy i S
V;.
7. | o Bany pagiycom 0,2 M npukinazaeHa notuusa cuia 50 H. MomenT inepmii bamn
Bany gopiBHioe 0,5 krM® . BusHauTe KyTOBE IPUCKOPCHHS Baly. 5
8. |Tl'a3 posmmproerscst i3otepmiuno (1-2) i amiabatHo (2-3), a moOTIM bamu
CTHCKaeThes 130TepMiuH0(3—4) 1 agiabatHo (4-1). 300pa3ith et nuki B P— 5

V koopaunarax. Ha sxiil AisHII DiABOIUTHCS (B1IBOAUTHCS) TEIUIO 1 sIKa 3a
3HAaKOM po0O0Ta BUKOHYETHCS Ha KOXKHIN AUIAHII Mpolecy?

9. | I'panara, mo netuTh 3 MBUAKICTIO V = 10 M/c, po3ipBanack Ha JBa OCKOJIKH. banu

binpmmit  ockonok, Maca sikoro craHoBuTh 0,6 Macu Bciel TpaHaTH, 10
MIPOJIOBXKYE PYyXaTHCh B TOMY JK HampsMKYy 3 IIBUAKICTIO Vi = 25 wm/c.
BusHaure BenmWYMHY 1 HANPSIMOK IIBHUIKOCTI MEHIIOTO OCKOIIKY.

10. | Maca m=6,5r BomHIO, IO 3HAXOZUTHECS MPH TEMIEPATYPi t =27°C, baym
PO3LIUPIOETHCS BABOE Mpu P =CONSt 3a paxyHOK NPHUTOKY TeIlia 330BHi. 10
3HalTH poOOTY A pO3LIMpPEHHs Ta3zy, 3MiHy BHYTpilHbOI eHeprii AU Ta
KUTBKICTB TerioTn Q , 110 Ha/aHa rasy.

[IpuitHsATHII CTaHAAPT OIIHKU
Fx F E D C B A
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecroBe 3aBpanusa Ne 26 Bukonagsenn I'pyna

1. | SIke 3 HaBeEHUX PIBHIHD BUPAXKAE MOJICKYISPHO-KIHETUIHUN 3MICT banu

TemMmnepaTypu?
p:%ng gzng — pv = TRT 3
y7,

2. | SIxe 3 HaBeICHUX PIBHSHbD € PIBHSIHHSI MOMEHTIB? banu

Vi~ 3N, M =1z, i dC M = F,F| 3
i1 dt

3. | MutTeBa MBUAKICTH MaTEePiaIbHOT TOYKM BU3HAYAETHCS CITIBBITHOIICHHSIM banu

AS . dr . AT v = at. 3

L=—o. O=—o1. O=—o.
At dt At

4. | B sxux onuaUIX B Cl BUMIPIOETBCS THCK? bamn

ITa Ila-c H Br/m-K 3
5. | SIxe 3 HaBeACHUX PIBHAHB € 3aKOHOM boiiins —Mapiora? banu

P+ ij V,—b)=RT _ 3

( V2 ( # ) pv = MRt PV = const E:const
Y7, T

6. | 3HAlTH TEIUIOEMHICTH 3a CTaloro o00’eMy A 1AeajdbHOro Taszy, MIOo Banu
CKJIAJJA€THCS 3 TPHOXATOMHHX MOJIEKYIL. 5

7. | JlotTvuHe NprCKOpEHHs Ha 0001 Koneca a, = 4 m/c . Pagiyc koneca R =2 m. banu
3HalTH KyTOBE IPUCKOPEHHS KoJeca. 5

8. | JIronmuHa, 3 po3BeleHUMU B OOKM pyKaMH, 00epTaeThCs HABKOJIO CBOET OCI. banu
SIK 3MIHHUTBCS KyTOBa IUBUJKICTH 0OEpTaHHS JIFOJUHH, SIKIIIO BOHA IPUTHCHE 5
pyku 10 Tyny6a? BianoBiab 0OrpyHTYBAaTH aHATITHYHO.

9. | CrameBuii TpoC pATYBAJBHOTO TENIKONTEpAa BUTPUMYE HaBaHTaXeHHs | bamm
4,4 xH. 3 skuM HaMOLIBIIMM MPUCKOPEHHSIM a MOXKHA MiAIMaTH BaHTaX 10
macoro M= 400 kr, 1110 BUCUTh Ha TPOCi, 11100 BiH HE pO3ipBaBCsl.

10. | KinpkicTe v = 2KMOJIb BYIJICKHCIIOTO Ta3y HAarpiBaeThes 3a cTajuoro TUcKy | bamm
Ha AT =50K. 3naiitu 3MiHy BHYTpimHbOi eHeprii AU razy, pobory A 10
PO3LIMPEHHS ra3zy Ta KUIbKICTh TEIIOTH Q , 1110 Ha/laHa rasy.

[TpuitHsaTHII CTaHAAPT OIIHKHU
Fx F E D C B A
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecroBe 3aBganusa Ne 27 Bukonaseun I'pyna
1. | B skux ogunuipix B Cl BuMiproerses cuna? bann
KT | Jhx | H | m/c” 3

2. | MomeHT iHepuii cymiipHOI OAHOPIAHOT Kydi BIOZHOCHO oci cumerpii | bamm
BU3HAYAETHCS CHiBBIIHOIICHHSIM:

1= 1mRr2. 1= 2MR?. | = MR". | =1 MR2. 3
4 5 2
3. | Slke 3 HaBeEHUX PIBHSHB € MEPIIHM 3aKOHOM TSPMOJMHAMIKH? banu
i m 3
C,=C,+R | 6Q=dU +PdV G =3R V=Rt
4. | B sxkux omuHUIX B Cl BUMIPIOETHCS KIJTBKICTh TETUIOTH? Banmu
ITa | Ila-c | H | Jbx 3
5. | Slke 3 HaBeleHUX PIBHAHB € PIBHSHHSIM 130XOpPHOTO Mpolecy? banu
a 3
(PJ’FJ(Vy_b):RT oy = Mer PV = const Ezconst
i T
6. | JliniliHa mWBHIKICTH TOYOK HA 00011 Koieca paaiycoM 0,5 M nopiBHIoe 6,28 Banu
M/c. 3HalTH YncI0 00epTiB 3a CEKYHITY. 5
7. | Jlitak Macor m 3HHXKYETbCS 3 BUMKHEHUM JBUTYHOM 3 BHCOTH hj J0 banu
BUCOTH hy 3HaiiTH 3MiHy KiHETH4YHOI eHeprii yitaka. PoboTy cmi omopy 5

MOBITPsSI HE BPAaxOBYBATH
" Bkazatu, siki mporecu HaBeneHi Ha P-V banmu

miarpami 1 moOyayBatu Trpadiku  LHX 5
npoiiecis Ha P-T niarpami.

9. | Mo obGomy onHOpimHOro paucka pagiycom R = 0,2 M mnpuxnagena | bamum

nornyHa cwia F = 98,1 H. Ilpu oOGepTanHi Ha JHUCK Ji€ MOMEHT CHJI TEPTS 10
M=49Hwm.3naiiTu  macy JIUCKY, KOJIH BiZoMO, IO IUCK
0GepTAETHCS 3 KyTOBUM NpHcKopeHHsiM & = 100 pam/c’ .

10. |Ilpm i300apHOMY pO3LIMpPEHHI JBOXaTOMHOro ra3y Oyna BukoHaHa | bamm

poborta A = 156,8 JIx. flka KinpKicTh TemoTH Oylia HajgaHa raszy? 10

[IpuitHsaTHII CTaHAAPT OIIHKU

Fx F E D C B A
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecroBe 3aBaannsa Ne 28 Buxonaseun I'pyna
1. | SIxuii 3 HaBeIEHUX BUPA3iB € IPYruM 3aKOHOM HbroToHa? banu
M =r,F] =_dp M =12 - S 3
' =—. ' F=>F.
dt 2.F

2. | SIxwii 3 BUpas3iB BiANOBiAa€e 3aKOHY 30€pEKEHHS IMITYIIbCY JJIS 3AMKHEHOT banu

cucremu?
2 _ = 2 /o _ - 3
Zmi r’ = const Zpi = const Zi:mivi /2—cons1 ZL‘_ConSt
I
3. | SIxe 3 HaBeJGHUX PIBHSIHB € MEPIIUM 3aKOHOM TEPMOAMHAMIKU? banu
i i+2 3
_ =—R C,=—R
C.=C, +R 0Q=dU +PdV C 2 PT T,
4, | Sxe 3 HaBeACHUX TUI € aMOpHHUM? banu
KpHUCTaI o 3
. CTalb CKJIO PiAKMIA KpHCTaT
pyOiHy
5. | B sxux oguaunigix B Cl BuMiproeTbcs eHeprisi? banu
Br | JIx | H | M/c’ 3

6. | B mocymuHi 3HaxoauThes 64 T pO3pPiIKEHOro rasy — KUCHIO. BusHauuTH: bau
CKIJIKH MOJICKYJI KHCHIO 3HAXOJUTHCSI B MOCYIUHI. 5)

7. | T'a3 posmmproerbcs i3otepmiudo (1-2) 1 amiabarmuno (2-3), a mOTIM banu
CTHCKaeThCs 130TepMiuHO(3—4) 1 aniabatuuno (4—1). 300pa3iTe 1eH UK B 5
P—V xoopaunarax. Ha skiil ninsHIi miABOAUTHCS (B1IBOAMTHCS) TEIUIO 1 KA
3a 3HaKOM po0OO0Ta BUKOHYETHCS Ha KOXKHINM IIISHII npoiecy?

8. | Jlrommna cTOiTh Ha Kpato mmiargopmu, mo mae  GopMmy ITUCKa 1 bamn
obepraeTbes. SIK 3MIHUTBCSA KyTOBa HIBUIKICTh MIaT(opMu, SKIIO JHOAMHA 5
nepeisie 10 neHTpy miardgopmu. BinoBigs OOTpyHTYHTE aHAIITUYHO.

9. |3 sKor KyTOBOIO IIBUAKICTIO NOBHHHA o0epratucs ueHTpudyra ansg | bamm
TPEHYBaHHS  KOCMOHABTIB, 100 BOHM  3a3HaBaJlM I ITUKpPATHE 10
nepeBanTaxenHs? Paniyc nentpudyru R = 3m.

10. | Macaxupcekuii niTak BuKoHYe momit Ha Bucoti h, =8300m. Jlns Toro, mo6 | bamm
HE BHUKOPHUCTOBYBATH KHCHEBI MAacKd JJid TNacakupiB, B CaJOHI 3a 10
JIOTIOMOTOI0  KOMIIpecopa MiJTPUMY€EThCSI THCK, IO BIJANOBiAa€ BUCOTI
h,=2700M. 3HaiiTu B CKUIBKH pa3iB T'yCTHHA IOBITpS B B JTaKy Oyne
OuIblIIe TYCTUHU TOBITPSA 3a HUM, SIKIIO TeMIepaTypa IMOBITPsS 3a JIITAKOM
t,=-20"C ,aBuitaky t, =20°C.

[IpuitHsATHII CTaHAAPT OIIHKHU
Fx F E D C B A
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecroBe 3aBgannsa Ne 29 Buxonaseun I'pyna
1. | Sy po3mipHicTb B CI Ma€ MOMEHT iMITyIIbCY? banu
Krm/c’ | Krm/c | H | m/c” 3
2. | SIxwii 3 HaBeIEHUX BUPA3iB Bi/IMIOBIIA€ MPUHLIMITY CYNEPIIO3UIT CHUIT: bann
i =|F E - _dp M=1& = e 3
M [r,FJ F=—. & F=>F.
dt =
3. | B ssxoMy 3 HaBeIeHUX MPOIECIB TEIIO BiBOAUTHCS BiJl CUCTEMU? Banmu
i30TepmiuHe ajiabaTHe i30TepmiuHe aniabatHe 3
CTHCHEHHS CTHCHEHHS PO3LIMPEHHS PO3MIMPEHHS
4. | Sxwii 3 HaBeJCHUX BUPA3iB € PIBHAHHIM aaiadbatu? Banmu
P m 3
— = const PV =—RT
T PV =const PV 7 =const 7]
5. | CKiIbKH CTyNEHIB BUIBHOCTI Ma€ TBOXaTOMHA MOJIEKysa? banu
OJIHY | TpU | 1’ATh | IIICTh 3
6. | CxyacTd y BEKTOpPHOMY BHUIJISIII Ta y MPOEKI[iSX HA OCI KOOpAMHAT piBHAHHA | bamm
pyxy Tina( 2-i 3akoH HproToHa ) Macoro M, 110 najaae y moBiTpi, KO cuiia 5

OTIOpY MPOMNOPIIiifHa KBAaJPaTy MBUIKOCTI PYXY.

7. | Yactota oOepTaHHs KoJyieca IIiJl 4ac TaJbMyBaHHS 3MIHIOETBCSA 3a JBI banu

CeKyHIU Bix 5 o6/cexk g0 3 o0/cek. MomeHT iHepuii Koyeca 2 Kr-M2. 5
Bu3HauTe MOMEHT CHJI TAIbMYBaHHS.

8. | KinpKicTh TEmnoTH, 110 BifJaHa XOJOAWIBHUKY B kI KapHo B 1Ba pasu banmu

MEHIIIe KUTBKOCT1 Hajlanoro HarpiBadem teruia. 3Haitu KK nuxny Kapho. 5

9. | Kaminb, 110 KAHYTHH 110 TIOBEPXHi JIOY 3 MBHAKICTIO V =3M/c, npoiimios | bamu

no 3ynuHkU BijactaHb S=20,4M. 3HaliTH KoeQIilIEHT TEpTS KOB3aHHSA 10
KaMeHs 00 JIif.

10. | BHacnizok i30Tepmiunoro posummpenns macu m = 10 r asory 3t =17 ° C | Bam

Oyna BukoHaHa poOora A = 575 JIxx. B Ckiibku pa3iB 3MIHUTHCSI THCK B 10
pe3ynbTaTi PO3UTUPEHHS.

[TpuitHATHII CTaHAAPT OIIHKHU
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
J1st Beix cneniaabHOCTeH icmeniagizaniii y ramysi sHanb 26 “lluBinbHa Oe3nexa”

TecroBe 3apaannsg Ne 30 BukxoHnasenb I'pyna
1. | Slke 3 HaBeEHUX HIDKYE PIBHAHB BiIOOpaXkae TEOpeMy Mpo KiHETHUHY banu
eHepriro?
T= mv’ A, =W, =W, A, = mv;  mv; E. +U =const. 3
—_ . 2 — - T .
2 2 2
2. | MomMmeHT iHepii MaTepiadbHOI TOYKH BIIHOCHO OCi 00epTaHHsS BU3HA4YaeThes | bamm
CHIBBITHOIIEHHSIM
1 2 | = MR? 1 3
| ==MR?. | ==MR?. ' | ==MR?.
4 5 2
3. | Sxy po3mipaicts B CI Mae immyinbc?
KIM/C Hc H m/c”

4. | B sxoMy 3 HaBeIGHUX MPOIIECIB TETIO HATAETHCSI CUCTEMI? banu
130TepMiuHE amiabarHe 130TepMiuHe amiabarHe 3
CTHCHEHHS CTHCHEHHS PO3MUpPEHHS PO3IIMPEHHS

5. | Skwuii 3 HaBeleHUX BHPA3iB BU3HAYAE MOKA3HUK MOJIITPONHN? banu

c _ i c,—C 3
= _KP g =—KkKT n= —4__“HP
C.=C,+R y= =
P Cv Cu 2 C,—Cuw
6. | Jlromuua, 3 po3BeneHUMHU B CTOPOHU pyKaMmu, 00epTaeThCs HaBKOJO cBOei |  banwu
oci. SIK 3MIHHTBCS KyTOBa IIBUJAKICTh OOEpTaHHS JIIOJMHHU, SKIIO BOHA 5
IPUTUCHE PYKHU 10 Tyay6a? Binnosine oOIpyHTYBAaTH aHATITHYHO.
7. Ha pucynky HaBeneHMil LMKI, IO BKJIOYAE bamn
YOTHpHU TpouecH. Bkazatu: a) 3 sKUX NpOLECiB 5
CKJIAJIa€ThCS IUKI; O) sKa 3a 3HAKOM poOoTa
BUKOHYETbCS HA KOXHIM JUISHIN, B) Ha SKid
JUJISTHII TETIIO0 MiIBOUTHCS (BIIBOJIUTHCS).
v
8. | KinpKicTh TEmIOTH, 110 BiAJaHa XOJOMMIBHUKY B 1ukiIi KapHo B Tpu pasu banmu
MEHIIIe KUIBKOCT1 Hajlanoro HarpiBadem teruia. 3Haitu KK nuxny Kapho. 5
9. | Slka moTyXHicTh IBUryHa aBTOMOOUTT Macoww mM=1350kr, skmo mo | bamu
TOPU30HTANBHIM T0pO3i BiH po3raHseThcs a0 mBuakocTi v =100 km/rox 3a 10
yac t =30c? Teprsam 3HeXTyBaTu.
. . . ro_. ,
10. | g CKIJIBKM pa3iB TEIJIOEMHICTh TPUMYYOTO razy C' 6ibme MOJISIPHOT b Ellgﬂ
. " . :
teroemuocti C' BogstHOTO mapy, 00 OTPHUMaHUN TIpH 3TOPSHHI
rpuMydoro razy? 3agauy po3B’si3aT 1 P = const .
[TpuitHsATHII CTaHAAPT OIIHKU
Fx F E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

VYxnanaui: Kynin O.M, Ymepenkosa K.P.
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Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecToBe 3aBaanusa Ne 1 Bukxonasenn I'pyna
1. | B SKuX OAMHUIIIX BUMIPIOETHCS €IEKTPOEMHICTH B CI? banu
®/m | B | B/m | @ 3

2. | CunoBi JdiHii €IeKTPOCTAaTUYHOTO MOJIS CHPSMOBAHI MO BiTHOIICHHIO 10 banu
€KBIMTOTEHITIAIbHOI ITOBEPXHi:

I[To noTuyHii | I[To HopMmaui | Min nosinmeHAM KyTOM 3

3. | 3B’430K MK HAIPYKCHICTIO €JIEKTPUYHOTO MOJIS 1 MOTSHITIAIOM Ma€ BUTIISL; banu

E=L2- p=—1_ E=—. E = —grade. ]
Areg or Arge,r &,

4, | Slkwii 3 HaBEJACHHMX HIDKYE BHUpPA3iB BIANOBIJA€ BHU3HAYCHHIO BEKTOpA bamn
HaNpy’>KEHOCT] €JIEKTPUYHOTO 110JIs?

E=Z e-F E =—gradg Esz ’
& q Areg,r

5. | SIkimo mo3uTUBHUH 3apsj MOMICTUTH B €JEKTPOCTaTUYHE I10JIe HAINpY)XEHICTIo |  bamu
E, TO BiH OyJIe pyXaTHUCh:
3a HanpsimkoM £ | IIpotu Hanpsimky | [leprnenaukynspHo He Oyne 3

E E PYXaTHUCh

6. | B BepmmHax NpaBMIIBHOIO LIECTUKYTHHKA PO3MIIIEHI OJIHAKOBI 3a MoayyeMm | bamu
3apsqn + g, +q, +q, —Q, —0, —q. 3HaAITP HAOPSIMOK HANPY>KEHOCTI 5
€JIEKTPUYHOT0 NOJIsI B IEHTP1 MECTUKYTHHKA.

7. | SIke BigHOIIEHHS MK BEJIMYMHOIO ITOTEHINAIIB JBOX TOYOK IIOJS TOYKOBOI'O banu
3apsify, 10 3HAXOAThCs Ha BincTaHsaxX R 1 3R Bix ToukoBoro 3apsny? 5

8. | BusHaute BeNMMUMHY HANPYXEHOCTI EJIEKTPHYHOTO TOJNs B TOYIl A, MIO bamn
3HaXOAMTBCA  MDK  JIBOMA  €KBINIOTEHIIAJIbHUMHU MOBEPXHSAMHU 3 5
noteHuianamu @1 = 1B 1 @2 = 2B, sxmo BiACTaHb MK HUMHU IO HOpMai 10
HUX JIOPIBHIOE 4 MM.

9. | EnexTpoH, 10 3HaXOAWMBCSA Y CTaHI CIIOKOIO, ITiJl BIUTMBOM OJHOPITHOTO bamn
eJIEKTPUYHOTrO TMoJisi 3 HampyxkeHicTio £ = 100 B/M moumHae pyxartucs. 10
B sxomy HampsMmky BimOyBaeTthes mneit pyx? Sky Biacranp | moBuHEeH
TIPONETITH eTeKTPOH 06 HOro MBMAKICTH 3pocha A0 3HauyeHHs L =10° m/c?

Slka pi3HUL NOTEHIaliB (@, —@,) MIDK IOYAaTKOBOI 1 KIHIIEBOIO TOYKAMHU
pyxy?

10. | Kynbska macoro m=10wmr, 1m0 Mae mo3utuBHUH 3apsn =1uKi, pyxaerbes 3 banu
MIBUIKICTIO V=1OCM/C. Ha saxy BimcTtanb I MoOXe HAOJM3WUTHUCh KyJbKa J0 10
HO3UTUBHOT'O TOYKOBOTO 3apsny 0, =1, 33uKn ?

[IpuitHsATHII CTaHAAPT OIIHKU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.

Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecToBe 3aB1aHHs Ne 2 Bukonaseub I'pyna
1. | ExexTpo€eMHICTh MIIOCKOT0 KOHJEHCATOPA JOPIBHIOE banu
o 5t c__ G 27,4l c_d 3
d 2 In(rz/rl) 2

2. | Slxuii 3 HaBeJICHWX HW)XYE BUPA3IB BIJIMIOBIJIa€ HAMPYKEHOCTI €IEKTpUYHOTrO | bamu
T10JIs1 TOYKOBOT'O 3apsny?

q q o _ 3
= = E=—: E =—grad
Aregg ,r° Aree,r &, grade.

3. | PoboTa cuil eNIeKTpUYHOIrO TOJsI MO MEPeMIIIeHHI0 3apsay ( Mibk aBoma | bamu
TOYKAMH TTOJISI TOPIBHIOE:

A=d(p—9,) dA=qde A=[]jEdr. Az[ﬁljdf". 3

4. | Slkwii 3 HaBelIEHUWX HW)KUE BHpA3iB BIANOBIAA€ MNPUHIUNY cyneprnosumii | bamu
MOTEHIiATy JIeKTPOCTATHYHOTO MOJIsT?

g Wi g ” 3
= o= o== 0=
Are,er q C =

5. | EHepris eneKTpU4HOro MO 3apsKEHOr0 MPOBITHUKA PO3PAXOBYETHCS 32 banu

BHPA30M:
2 2 2 3
mv qe mv
W = W=— W = +mgh WZEEOE
2 2 2 2

6. | Mk IUlacTHHaMHU IIJIOCKOTO TOBITPSHOTO KOHAEHCATOpa MoMicTwim ckio | bamm
(£=6). SIK 1 B CKiJIbKH pa3iB 3MIHUJIACH CIIEKTPOEMHICTH KOHICHCATOpa? 5

7. P o | [ABa ToukoBHX 3apsiau Q,=—q i §,= +(Q po3ramoBaHi Ha | bamu
q, q . . . o .

N BIJICTaHi @ OJIMH BiJ OJHOTO (AMB. pHC.). 3HANUAITH HAMPSIMOK 5
w HaIpYy>KEHOCTI €JEKTPUYHOTO ToJist B Toulll A Ha BiJICTaHI a
v BiJl KOJKHOTO 3 3apsiB Q1 i .

8. | Mk T1ulacTHHaMHU 3apsPKEHOTO 1 BIAKIIIOYEHOTO Bin JKepena Hamnpyru | bamm
MJIOCKOTO KOHJEHCATOpa PO3MICTUIIM CIIOJISHY TUIACTUHKY 3 1eTIEKTPHYHOI0 5
MPOHUKHICTIO & =7, IKa IOBHICTIO 3alIOBHMJIA IPOCTIP MIXK IJIaCTUHAMHU. fIK i
B CKIUJIBKM Pa3iB 3MIHUTHCS MPHU LIbOMY HalpyXeHICTb E enexTpuyHOro moss
MIX TJIACTUHAMU?

9. | Ilma mapuka 3 3apsgamu q,=6,66uKn i g, =13,33 uKn 3naxomsthes Ha | bamu
Bigcrani I;=40cm . SIky poboTy A TpeOa BUKOHATH, 1100 HAOIU3UTH iX JI0 10
BifcTaHi I,=25¢cm?

10. | EmexTpoH pyxaeTbcsi B IUIOCKOMY TOPHM3O0HTAIBHO  posMimieHoMmy | bamm
KOHJICHCATOPi MapajiebHO JIO HOro IUTACTHH 3 MIBUIKICTIO V=3,6-10" m/c. 10
Hanpyxenictp mons B KOHAEGHcAaTOpi E =37 xB/m, JIOBXHMHAa IUIACTUH
KoHZeHcatopa |=20cm. Ha sKy BiacTaHb B BEpPTUKAIBHOMY HaIpsiMi
3MICTUTBCS €JIEKTPOH 3a Yac Pyxy B KOHAEHcATOpi?

[IpuiinaTuii craHgapT OIIHKH
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecToBe 3aBaanHs Ne 3 Bukonaseub I'pyna
1. | EnexTpoeMHicTh OaTapei mociioBHO 3’ €JHAHUX KOHJIEHCATOPIB JOPIBHIOE Banmu
c=—9_ i=i+i+-~+i C=‘€°‘C’JS C=C,+C,+---+C, 3
(4] c ¢ G C, d

2. | SIkwii 3 HaBeJACHUX HIKYE BUPA3IB BIAINOBiNA€ MOTEHLIATY eleKTpuyHOro nois | bamu
TOYKOBOTO 3apsiy?

EZLZ- p=——. E=—. E = —grade. 3
4ree ¢ 4ree,r &,

3. | Eneprist e1eKTpUYHOTO IOJIs 3apSHKEHOTO MPOBITHUKA PO3PAaXOBYETHCS 32 banu
BHPA30M:

Wzmv2 W:C(pz. W:mv2+mgh. Wzﬂ 3
2 2 2

4. | HanpyskeHicTh eNeKTPOCTaTUYHOrO MOJIsl B JIaHIi TOYIll MPOCTOPY MOPIBHIOE cuii, | banu
10 i€ B I[Ii TOYIII:

Ha nosinpuuii Ha poBinpHuin Ha oguanyuuii Ha oquanyHnii 3
TOYKOBUU OJVMHWYHMMU 3apsii | ITO3UTUBHUH 3apsij HEraTUBHUU 3apsi
3aps

5. | Skuif 3 HaBeAGHMX HIDKYE BHpa3iB BIAINOBIJa€ BU3HAYCHHIO IOTOKY BekTopa | banu
HANPY>KEHOCT] €JEKTPUIHOTO MOJIS Yepe3 KiHueHy TIonry?

NZJ;J-EndS dN =E, dS dN =E.dS NZLIE-dS 3

6. | Mixx o0OKITamWHKaMU 3apsAKEHOrO TMOBITPSHOrO KoHJeHcaTopa emHicTio C | bamm
MOMICTHIIN JIENEeKTPUK 3 TIETeKTPUYHOIO MPOHUKHICTIO &. SIK 1 B CKIJIbKU pa3iB 5
3MIHHJIACh €HEPrisl eNEKTPUYHOTO MO MK 00KJIaJMHKaMu?

7. qc}? Slkuit  HanpsMok BEKTOpa HanpyxeHocTi | banmu

S WL d €JIEKTPUYHOTO TOJIS, 1[0 CTBOPIOETHCS 3apsiiaMu (; = — 5
A qi gy = qBrouni A (uB. puc.)?

8. | Ilmockuit xoHnmeHcaTop Mae enekTpoeMmHicTh 5 nd. PizHuns mortenmianiB Mix | bamm
mnactuHamu 1000B. Skuit 3apsa Mae KoXkHa TUIACTUHA KOHIEHcaTopa? 5

9. | Jlo miacTHH IJIOCKOTO MOBITPSHOTO KOHAEHCATOPA 3 miioliero miactud S =100 cm’ | Bamn
i BincranHto 0, =1MM MiXk HUMH BiJ JpKepelnia MpUKIaJieHa PI3HUL MOTSHIAIB 10
A@=1000B. [licns BimkIIOYEHHsS JpKepena TUTACTHHH PO3CYHYNIM A0 BiACTaHI
d, =25MM. BusHauuTH eHepriro 1 TYCTHHY €Hepril eJNeKTPHYHOIO IO
KOHJICHCATOPA 10 1 MICJIsl PO3CYHEHHS TIJIaCTHH.

10. | EnextpoH BmiTaE B IJIOCKHA TOPHU3OHTAIBHO pO3MIMIEHHN KOHJeHcaTtop | bamm
napajeabHO HOro IJIaCTMHAM 3 IIBUAKICTIO V,=10"m/c. HampyxeHicts mons B 10
KOHJIeHcaTopl E =10 kB/m, JOBXHMHA KOHAeHcaTopa |=5cm. 3HAUTH MOIYyJb 1
HaNpsIMOK IIBUJKOCTI €JIEKTPOHA IPU BUJIBOTI HOT0 3 KOHJIEHCATOpa.

[IpuiinaTuii cTaHgapT OIIHKH
F FX E D C B
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecToBe 3aBnanHs Ne 4 Bukonaseub I'pyna
1. | SIxkuii 3 HaBenEHUX HWXKYE BUpPA3iB BIJIIIOBiJIa€ BH3HAYCHHIO €JIEKTPOEMHOCTI | bamm
KOHJIeHcaTopa?
27, él 3
= 5oS c__ G C= —l?z c.d
d P =P, In-—= 1)
r-1
2. | Sxwii 3 HaBeIeHMX HW)KYE BHPA3iB BIAINOBiJa€ HAMPYXEHOCTI enekTpudyHoro | bamu
MoJis MDK JIBOMa IUIOIIMHAMH, 3apA/DKEHHUMH OJHAKOBHUMH IO BEJIUYMHI 1
PI3HUMH 32 3HAKOM 3apsaamu’?
q q o - 3
Ares ¥ drse,r = &, E =—grade.
3. | PoboTa cui enekTpUYHOro IOJIs MO TEepPEeMIlIeHHIO 3apsaa ( o 3aMkHyTiil | bamu
TPAEKTOPIi JOPIBHIOE:
A= dA=qdg. A=0 A=d(p —9,) 3
4. | Slkmii 3 HaBeIEGHWX HIDKYE BHpA3iB BIJNIOBIJa€ BHU3HAYCHHIO BeEKTOpa | bamm
noJsipu3altii aieaeKTpuka?
n 3
p..= ISR p=ql B=mo 5_&
AV
5. | I'yctuHa eHeprii eNeKTPUYHOTO MOJII PO3PaXOBYETHCS 32 BUPA30OM: banu
W= w=C¢" w="" g _E5E° 3
2 2 2
6. | Mixx TmulacTUHAMU 3aps/DKEHOr0 1 BIAKIIOYEHOrO BiJ JKepera Hampyru | bamum
MIJIOCKOTO KOHJEHCAaTopa po3MicTWin (aphopoBy IIIACTUHKY 3 M1€IEKTPUIHOIO 5
MIPOHUKHICTIO & =5, sIKa MOBHICTIO 3allOBHUJIA MPOCTIP MIXK IUIaCTUHAMHU. fK 1
B CKUIbKM pa3iB 3MIHUTBHCS MpPH LIbOMY PI3HMIS MOTEHI[IaIIB MK MJIACTUHAMU
KOHJIeHcaTopa?
7. | Ilnockuit koHmeHCATOp Mae eneKTpoeMHicTh 5 nd. PisHuis morenmianis mixk | bamu
mnactuHamu 1000B. fka BenuunHa eHeprii moJst KoHaeHcaropa? 5
8. | flke BigHOMIEHHS MiXK BEJIMYMHOIO HAMPYKEHOCTI EJICKTPHUYHOTO MMOJIA ABOX | bamm
TOYOK MOJISi TOYKOBOTO 3apsily, IO 3HAXOoJAThcs Ha BinctaHax R 1 3R Bin 5
TOYKOBOTO 3apsiay?
9. | Bu3Haure IBUAKICTH €NIEKTPOHA, IO NPOHIIOB pi3HUIIO ToTeHmiamiB | bamu
Ap=100 B. 3apsig enexktponaq =1,6 10~ 19 Ka, macam=9,110" Sgr., 10
10. | Jo BepTHUKaIbHO PO3TAIIOBAHOI 3aps/KEHOI TUIOIIWHU MPHUKpiruieHo Ha Huthi | bamu
OJTHOMMEHHO 3aps/DKeHy KyJlbKy Macoro M = Ir 1 3apsgom ( = 1uKi 10
IToBepxHeBa T'yCTHHA 3apsAAy IUIOMIMHHU JOPiBHIOE o =40 mKn/m® . BusHauutn
KYT «a, SKUH YTBOPIOE HHUTKAa KYJIbKH 3 TUIOIIMHOI B Pe3yibTari
BIJIIIITOBXYBAHHS.
[IpuitHsATHII CTaHAAPT OIIHKU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.

Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecToBe 3aBaanHsa Ne 5 Bukonaseub I'pyna

1. | Sxuii 3 HaBeleHUX HIDKYE BUPA3iB BIJANOBIJA€ BU3HAUCHHIO MOTOKY BekTopa | banu
HaNPY>KEHOCT] €JICKTPUIHOTO T0JIS Yepe3 eJIeMEHTapHY IUIOoNLy?

_ .. _E.4a< 3
N‘LfEnds dN =E,dS dN =E-dS N‘LIE dS

2. | SIxwii 3 HaBeIEHUX HWKYE BUPA3iB BIAMOBIZAa€ HANPYKEHOCTI enekTpuuHoro | bamm
TTOJIs1 PIBHOMIPHO 3aps/KEHOT HECKIHUEHHOT TUIONIMHY ?

o 3
E-— . -4 = : E = —grad
Arge ,r° Aree,r 2¢8, gradg.

3. | Skwii 3 HaBeleHUX BUPA3iB BIAMOBITA€E 3amucy 3akoHa KynoHa B BEKTOpHOMY banu
BursAmi?

Fokd&y F=qE F=glMy F=-pv 3
3 3
r r

4. | E”epris eNeKTpUYHOTO MOJIs 3apsKEHOr0 MPOBIAHUKA PO3PAXOBYETHCS 32 banu
BHPA30M:

2 2 2 2 3
mv mv
W= w=21 W= +mgh. W:‘%OE
2C 2 2
5. | EnexTpoeMHICTh MUIIHAPUYHOTO KOHECHCATOPA JOPIBHIOE banu
27, él 27, él 3
q c =02 465 c -2

C=— r2 C= r2

@ In-= d In-=

I’-l rl

6. o o Sxuii  HampsAMOK BEKTOpa HanpyxeHocTi | bamu
9, q, A | CIEKTPHIHOIO MO, IO CTBOPIOETECS 3aPsAaMH 5

0. =-—qg i g2 = qBTouli A (IuB. puc.).

7. | SIk 1 B CKUIbKM Da3iB 3MIHUTbCS HAIPYKEHICTh €NeKTpUYHOro moisiss Mix | bamm
JIBOMa HECKIHUEHHUMH IUIAaCTUHAMH, PIBHOMIPHO 3aps/I>KEHUMHU OJJHAKOBUMU 5
[0 BEJIMYMHI 1 PI3HUMH 32 3HAKOM 3apsJaMH, SKIO 3MEHLIUTU HMOBEPXHEBY
T'YCTHHY 3apsiAy TUIACTHH B JIBa pa3u?

8. | EnextpoH B OJHOpIAHOMY €NEKTPUYHOMY TIOJNI OJEp)Kye TpHUCKOpeHHs | bamm
a=10" m/c? . 3HaliT HAIIPYKEHICTh EEKTPUUHOTO MO, 5

9. | Pi3HuIlg MOTEHIiaNiB MIXK TJIACTUHAMH TIOCKOTO MOBITPSHOTO KOHAeHcaropa | bamu
U =90B. IMnoma xoxHoi mmactuan S=60cm?, i 3apsy =18Kn. Ha sxiit 10
BifcTaHi d ojiHa Bl 0JTHOT PO3MIIICHI TUTACTHHH?

10. | EnexTpoH pyXaerbcs B HaANpsSMKY OJHOPIAHOTO eNeKTpuuHoro mois 3 | bamm
HanpyxeHicTio £ = 120 B/m. flky Bincranb | BiH mposiieTHTh 10 MOBHOI 10
3YMHMHKH, SKIO0 HOro MOYaTKOBa MIBUAKICTH V, =10° wm/c? Ska pI3HUIISA
MOTEHILIaIB (@, — ¢, ) M)XK IOYaTKOBOIO 1 KIHIIEBOIO TOYKAMHU PyXYy?

[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecToBe 3aBHanusa Ne 6 Bukxonasenn I'pyna
1. | Enepris B3aemMozii ccTeMU TOYKOBUX 3apsJliB PO3PAXOBYETHCS 32 BUPA30OM banu
2 1< 2 2 3
mv mv
2 27 2 2C
2. | CunoBi JiHii €1eKTPOCTaTUYHOTO MO CHPSIMOBAHI MO BiTHOLICHHIO 10 banu
€KBIMTOTEHITIAILHOI ITOBEPXH:
ITo noTuyHii | ITo HopMati | Min noineHAM KyTOM 3
3. | 3B’430K MK HAIPY)KCHICTIO €JIEKTPUYHOTO MOJIS 1 MOTSHIIAIOM Ma€ BUTIISL; banu
q q o _ 3
E=—"——. = E=—. E = —grade.
Ares  r Arse,r &,
4. | EnektpoemMHICTh C(EpUIHOTO KOHACHCATOPA JOPIBHIOE banu
27e,él 3
0
£,6S A, &, C=—-—
c=% C= 0°'172 | r, C= —q
d r2 - rl n—= (01 - ¢2
r-l
5. | flkmo HeraTMBHWE  3aps TOMICTHTH B  €JICKTPOCTAaTHYHE  IIOJIC bamn
HaNpy>KEHICTIO E, TO BiH OyJie pyXaTHCh:
3a HampsimkoM | [Ipotu nanpsimky | IlepnenaukynspHo He 6yne 3
E E E PYXaTHUCh
6. |Ilim miero €NeKTPOCTAaTUYHOTO TOJs PIBHOMIPHO 3aps/DKEHOI IUIOMIUHU Banu
ToukoBHii 3apsan (=3 HKI mepemicTUBCS B37I0BK CHUJIOBOI JIiHIT HA BICTaHb 5

| =2 cwm. Tlpu npomy Oyna BukoHana podora A=10 mx/[x. Buznauutu
MTOBEPXHEBY I'YCTUHY 3apsly O Ha IUIOIIMHI.

7. | SIxe BigHOIIEHHS MK BEIWNYMHOIO ITOTEHIAIIB ABOX TOYOK ITOJII TOYKOBOT'O banu
3apsify, 10 3HAXOAAThCs Ha BincTaHsax R i 3R Bix ToukoBoro 3apsny? 5

8. | BusHaure BenMUMHY HANPY>KEHOCTI ENEKTPUYHOTO TOJS B TOYIi A, IO bamn
3HaXOOWThCI  MDK  JBOMa  €KBINOTEHIAILHUMU MOBEPXHIMHU 3 5

noTeHIianamMu @1 = 4B 1 ¢z = 4.5B, sAK1o BiACTaHb MK HUMHU 110 HOpMaJIi
JI0 HUX JTIOPIBHIOE 4 MM.

9. | Mix 1ulacTHHaMHU IJIOCKOT'O KOHJICHCAaTOpPa, PO3TALOBAHUMHU bamn

TOPU30HTANILHO, 3HAXOAUTHCS B  PIBHOBa3l 4YacTHHKA 3 3apsAaoM 10
-1 . 4

q= 1,610 ¥ K Hamnpyxenicts monst koHaeHcatopa £ =2 - 10 ™ B/m.

3HaliliTh Macy YacCTHUHKHU.

10. | Kynbka macoro m=10mr , o mMae no3utuBHui 3apsa =1uKu, pyxaerses | bamu

3 mBuaKicTio V=10cMm/c. Ha sKy Biactanb I MOKe HaOJIU3UTHCH KYJIbKa J10 10
HO3UTHUBHOTO TOYKOBOTO 3apsany 0, =1 33uKn?

[IpuitHsATHII CTaHAAPT OIIHKU

F FX E D C B A
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Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecToBe 3aBnanHsa Ne 7 Bukonaseub I'pyna
1. [ToreHmianpHa  €HEpris  TOYKOBOTO  CIIGKTPUYHOrO  3apsiny B | bamum
€JIEKTPOCTATUYHOMY TOJI1 PO3Pax0OBY€ETHCS 32 BUPA30M
kx’ m,m, 3
Vv'l' = mgh Vv'r =Qop W, =— W]' =7
|
2 r

2. | Slxuii 3 HaBeJeHUX HIDKYE BHPA3iB BIANOBIAA€ HAPYKEHOCTI enekTpuuHoro | bamu
0JIs1 TOYKOBOTO 3apsiny?

q q o - 3
E=—-—. =" E=—0. E = —grade.
Ares o1 4ree,r &,

3. PoboTa cui enekTpU4HOro moJssg Mo MEepeMillleHHIO 3apsga ( Mk aBoma | bamm
TOYKAMU TIOJISI IOPIBHIOE:

A=q(p,—@,) dA=qde Azu‘jEdr. A= [ﬁ Ddfr. 3

4, Slkuii 3 HaBeJIGHMX HW)XX4YE BHpA3iB BIANOBITAE BH3HAYEHHIO BekTopa | bamwm
JUIOJILHOTO (€JIEKTPUYHOr0) MOMEHTY U0 ?

Z”: 3
p. . L - I
= p,,=I15n p=ql p=mov
AV
5. EHepris elekTpruuHOro Mo 3apsKEHOTo MPOBiIHUKA PO3PAaXOBYETHCS 32 banu
BHPa30OM:
2 2 2
mv qe mv 3
W = W=— W= +mgh W= %
2 2 2 2

6. Mix miacTMHaMH IUIOCKOTO TOBITPSIHOTO KOHJAEHcaTopa MoMIicTUiaM ckio | bamm
(£=6). Sk i B CKiTbKH pa3iB 3MiHUIIACH EJICKTPOEMHICTh KOHACHCATOpa? 5

7. o o| [lBa ToukoBuX 3apsaau ;, =+( 1 (,= +( po3TallIOBaHi Ha bam
g, AN . . . .

RN /| BiAcTaH1 @ OAMH BiJ OAHOTO (AMB. PUC.). 3HANUAITH HAPSMOK 5
HAINpPY)XEHOCTI eJIEKTPUYHOTO TOJIS B TOUII A Ha BiJICTaHi a
,A Bl KOYKHOTO 3 3apsiiB (11 .

8. Mix mnnacTHHAMH 3apsAKEHOro 1 BIOKIIOYEHOTOo BiJ kepena Hampyru | bamum
MJIOCKOTO  KOHJIEHCATOpa  PO3MICTWJIM  €0OHITOBY  IUIACTUHKY 3 5
JIEJEKTPUYHOI0 MPOHUKHICTIO & =3, sIKa MOBHICTIO 3allOBHUJIA IPOCTIP MIX
IIACTUHAMU. SIK 1 B CKUIBKM pa3iB 3MIHUTHCS IIPH LILOMY HOTO eHepris?

9. JIBi Kynmbku 3 3apsmamu q,=6,66i E¢ 1 Q, =13,33uKun 3HaxomsTecs Ha | bamu
BiZicTaHi r,=40fi . SIKy poboTy A TpebGa BHKOHATH, 11100 HAOIM3UTH iX 10 10
BiJICTaHi r,=25fi ?

10. | EmexTpoH pyxaeTbcsi B IDIOCKOMY TOPHM3O0HTAIbHO po3MmimeHomy | bamm
KOHJICHCATOPI IMapaJieJIbHO JIO0 HOro TUIACTHH 3 MIBUAKICTIO V =3,6-10" M/c. 10
Hanpyxenictb mons B KOHAeHcaTopi E =37 kB/m., JOBXKHMHA IUIACTHH
KoHAeHcatopa |=20cm. Ha sKy BiJIcTaHb B BEPTHKAJIbHOMY HampsiMi
3MICTUTBCS €JIEKTPOH 3a Yac pPyxy B KOHAeHcaTOpi?

[TpuitHsATHII CTaHAAPT OIIHKHU
F FX E D C B A
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Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecToBe 3aBn1anHsa Ne 8 Bukonaseub I'pyna

1. | Cuna, mo ni€ B €NEKTPUYHOMY IIOJII HA TOYKOBUU EJICKTPUUYHHUH 3apsi, | bamu

pPO3paxOBYETHCS 32 BUPA3OM
ﬁ:kq%r F=qE ﬁ=6%r F=—pv 3

2. | Slkmii 3 HaBeJACHUX HIKYE BHUPA3IB BIANOBITAE TMOTEHIANY ejleKTpuyHoro | bamu
T10JIs1 TOYKOBOT'O 3apsny?

E=L2- -4 E=—. E = —grade. °
Ares  r Arse,r &,

3. | Enepris enekTpuyHOTO MOJIs 3apsAHKEHOT0 IPOBITHUKA PO3PAXOBYETHCA 3a banu
BHPA30M:

W m’ woC? W:mv2+mgh. W:ggOE2 3
2 2

4. | HampyXeHICTh eJIeKTPOCTATUYHOTO TOJS B JIaHIH TOYIll MPOCTOpY JOpiBHIOE | banm
CHJII, 1110 Ji€ B Iiii TOYI:

Ha noBinpauii Ha nosinbuui Ha omuanynunii Ha omuanynuii 3
TOYKOBUU OJTMHUYHUN 3apsif HO3UTHUBHUUN HETaTUBHUM 3apsij
3apsj 3apsiy

5. | EnekTpoeMHicTh OaTapei mapaienbHO 3’ €IHAHUX KOHJECHCATOPIB JTOPIBHIOE banu

c-—9 |1 1 1,1 a8 | cogug, e, | O
-9, | C C C, C, d "

6. | Mk oOKIanmWHKaMH TOBITPSHOTO EJIEKTPUYHOTO KoHJeHcaTopa eMHicTio C | bamm
MTOMICTHJIU JIEJEKTPUK 3 TIEJIECKTPUIHOIO MPOHUKHICTIO £ = 5. SIK 1 B CKUTbKHU 5
pa3iB 3MIHWJIACh €HEPTis eNEKTPUYHOTO MOl MIXK OOKJIaqMHKAMU ?

7. qo? Slkuii  HampsAMOK BEKTOpa HanpyxeHocTi | bamu

b e 2 €JIEKTPUYHOr0 TMOJIsSI, IO CTBOPIOETHCA 3apsaaMu 5
4 g,=+q 1 g, =+0 B TOoull A (quB. puc.)?

8. | Ilmockwmii KOHIEHCATOp Mae eNeKTpoeMHICTh 5 nd. PizHuns morenmianis Mix | bamm
mnactuHamu 1000B. Skuit 3apsa Mae KoXkHa TUIACTUHA KOHIEHcaTopa? 5

9. | Imoma mIacTMH IUIOCKOTO MOBITPSHOrO KoHaeHcaropa S =100 em® i | bam
Biacranb MK HumMu O =5wmwm. Ska pisHung moreHmianie  A@  Oyna 10
MPUKIIAJCHA JI0 TUTACTHH KOHJIEHCATOPA, SKIIO TPU HOTO PO3PSAl BUIITHIOCS
Q=419-10"° JIx Tteruia?

10. | EnexkTpoH BHiTae B IUIOCKUNA TOPU30HTAIBHO pO3MIIEHUH KoHAeHcaTtop | bamum
napajieabHO HOro IiacTHHaM 3 MIBUIKICTIO V, =10" m/c . HanpyxeHicTp nosis B 10
KOHJIeHcaTopl E =10 kB/m, TOBKUHA KOHJEHcaTopa | =5 cm . 3HAWTH MOIYJb 1
HaNpsIMOK IIBUJKOCTI €JIEKTPOHA IPU BUJIIBOTI HOT0 3 KOHJIEHCATOpa.

[IpuitHsATHII CTaHAAPT OIIHKU
F FX E D C B A
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Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecToBe 3aBHanusa Ne 9 Bukxonasenn I'pyna
1. | Slxkuii 3 HaBeneHWX HWXKYE BHUpPA3iB BIJMOBIa€ BH3HAYCHHIO TOTEHIiany | bamu
€JIEKTPOCTATUYHOTO MOJISA?
W, 3
gz | o | et | oA
0
2. | Slxuii 3 HaBEICHHWX HIDKYE BHUPA3iB BIAIMOBIIA€ HAIMPYKEHOCTI elekTpuyHoro | bamu
MoJis MK JIBOMa IUIOIIMHAMH, 3apS/DKCHUMH OJHAKOBHUMH [0 BEIWYHHI i
PI3HMMU 32 3HaKaMH 3apsaamu ?
EZLZ- -3 E-2. E = —grade. 3
4res o1 4ree,r &,
3. | PoboTa cuil eleKTpUYHOrO IMOJIS MO TEepEeMIlIeHHIO 3apsaaa ( Mo 3aMKHyTiil | bamu
TPAEKTOPIi JOPIBHIOE:
A= dA=qde. A=0 A=q(p, —®,) 3
4. | Slkmii 3 HaBeneHUX HIDKYE BHpa3iB BIANOBiNae MNPUHIMITYY cyrnepno3unii | bamu
HANPY>KEHOCT] €JEKTPUIHOTO TOJISA?
- F I T 3
e-F E =—gradg E=DE E:%
g = e o f
5. | I'yctuHa eHeprii eeKTPUYHOrO MOJII PO3PaXOBYETHCS 32 BUPA30OM: banu
W:mvz W:C(pz_ W:mv2+mgh. W:E,‘EOEZ 3
2 2 2 2
6. | Mk TulacTHHaMHU 3apsyDKEHOTO 1 BITKIIIOYEHOTO BiA Jpkepena Hampyru | bamm
IJIOCKOTO KOHAEHCATOpa PO3MICTUIM CKISHY IJIACTHHKY 3 JiENIEKTPUYHOIO 5
MIPOHUKHICTIO & =7, sIKa MOBHICTIO 3allOBHMJIA MPOCTIP MK IJIaCTUHAMHU. K 1
B CKUIbKHM pa3iB 3MIHUTHCSA IMPH I[bOMY T'YCTHHa €HEprii eNeKTPUYHOIo MOJis
MIDX TJIACTUHAMH KOHJIeHcaTopa?
7. | Ilmockuit koHaeHcaTOp Mae enekTpoeMHicTh 5 nd. Pi3zHuug noreHmiamns Mix | bamu
wiactuHaMu 1000B. SIka BennunHa eHeprii mosis KoHjaeHcaropa? 5
8. | flke BigHOIIEHHS MK BEIMYMHOIO HAMPYKEHOCTI €IeKTPUYHOrO Mo ABOX | bamm
TOYOK TIOJISI TOYKOBOTO 3apsidy, IO 3HAXOIsAThca Ha Biactansx R 1 3R Bifg 5
TOYKOBOTO 3apsiay?
9. | Bu3Haure WIBHIKICTH  €JEKTPOHA, IO MPOWIIOB pi3HMIKO ToTeHmianmiB | bamu
Ap=100 B. 3apsig enexktponaq =1,6 10~ 19 Ka, macam=9,110 “3lgr. 10
10. | Jo BepTHUKaIbHO PO3TAIIOBAHOI 3aps/KEHOI TUIOIIWHU MPUKpituieHo Ha HUTHI | bamu
OJIHOMMEHHO 3aps/UKeHy KyJabKy Macoro M = Ir 1 3apsgom (q = 1uKi.
TToBepXHEBA TYCTHHA 3apsly IUIOIIMHH JOPIiBHIOE o =40 mKn/m? . Bisnaunrn | 10
KYT «a, SKUH YTBOpIOE HHUTKAa KYJIbKH 3 TUIOIIMHOIK B Pe3yibTari
BiJIIIITOBXYBAHHS.
[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
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Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecToBe 3aBnanHsa Ne 10 Bukonaseub I'pyna

1. | Sxkmii 3 HaBemeHUWX HW)KYE BHpa3iB Biamosimae TeopeMmi Ocrtporpajacekoro - | bamm
l"ayca?

Y
- o N = [[E,ds G N=[[E-dS
= . n i= 3
dN E dS S ﬁ EndS — =l 3
s &o&

2. | Slxuii 3 HaBeJICHHWX HIDKYE BHUPA3iB BIAIMOBIA€ HAIMPYKEHOCTI elekTpuyHoro | bamu
T10JIsI PIBHOMIPHO 3aps/KCHOI HECKIHYEHHOI TUIOIIMHHU ?

q q E- O _ 3
= = - : E =—grade.
Areg o r? Aree,r 288, grade

3. | Skwuii 3 HaBeleHUX BUPA3iB BiANOBIAa€E 3anucy 3akoHa KynoHa B BEKTOpHOMY banu
BHIJISIT?

Fokddkp F=qE F=gMy F=-pv 3
r’ r’

4. | EHepris eNeKTPUIHOTO TOJIS 3apsKEHOTO MPOBITHAKA PO3PaXOBYETHCS 3a bamu

BHUPA30M:
2 2 2 2 3
mv mv
W= w=3 W= +mgh. WZEEOE
2 2C 2 2
5. | HanpyeHICTh €IeKTPUYHOTO Mo Oe3MeKHOI MpsIMONMiHIHHOT piBHOMIpHO | Bamm
3apsHKEHOT HUTKH JIOPIBHIOE
o - F _ T 3
=— E=— E =—grad E=———
& q grade 27g,Er
6. %‘ “““““ ?““2 Skuii HampsIMOK BEKTOpa HAINPYXEHOCTI eJeKTpu4Horo | banu
! 2 HOJIs, 1[0 CTBOPIOETHCS 3apsimamu () =+Q 1 (, =—( B 3)
toulli A (nuB. puc.)?

7. | SIk 1 B CKUIBKH pa3iB 3MIHUTHCSI HAIIPY)KEHICTh €JIEKTPUYHOIO MOJs MIXK J1Boma | banu
HECKIHUYEHHUMH IIJJACTUHAMHU, PIBHOMIPHO 3apsKEHUMH OJHAKOBHUMH TIO 5
BEJIMYUHI 1 PI3HUMH 3a 3HAKOM 3aps/iaMH, SIKIIO 3MEHIIUTH TOBEPXHEBY
T'YCTUHY 3apsiy TUIACTHH B ABa pazu?

8. | EnexTpoH B OJHOPIHOMY CICKTPUYHOMY TIIOJi OJIep)Kye TpHCKOpeHHs | bamm
a=10" m/c? . 3HaliTH HAIIPYKEHICTh EIEKTPUIHOTO MO, S

9. | Pi3HuIg moOTeHIIaTiB MK TUTACTHHAMH TUIOCKOTO TMOBITPSIHOTO KOHCHcaropa | bamm
U =90B. Ilnoma koxHoi miactuan S =60cm?, ii 3apsan =1uKn. Ha sxiii 10
Biacranid oJHa BiJl OJJHOI PO3MIIIIEH] TUTACTHHU?

10. | Jo mmacTMH TUIOCKOTO TMOBITPSHOTO KOHAEHcAaTopa 3 IUIolero rmactuH | bamu
S =100c™m® i BiACTaHHIO MK HuMu O =5MM npukiIageHa pi3HUISL 10
notenmianisa Ag=2-10° B. Slka kineKicTh Termma Q BHIIMHTHCSA TPH PO3PAI
KOHJeHcaTopa?

[TpuitHsATHII CTaHAAPT OIIHKHU
F FX E D C B A
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Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.

Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBpanusa Ne 11 Bukxonasenn I'pyna
1. | B AKuX OJUHUIISAX BUMIPIOETHCS €IEKTPOEMHICTH B CI? Banmu
®/m | B | B/m | @ 3

2. | CunoBi JiHii e1eKTPOCTAaTUYHOTO MOJIS CHPSMOBAHI MO BiTHOIICHHIO 10 banu
€KBIMTOTEHITIAIbHOI ITOBEPXHi:

I[To noTuyHii | I[To HopMmaui | Min nosinmeHAM KyTOM 3

3. | 3B’530K M HAIPYKEHICTIO €JIEKTPUYHOTO TOJIS 1 MOTEHITIaJIOM MA€ BUTJISL; banu

q q o _ 3
- bres r* - drse,w == &, E =—grade.

4, | Slkmii 3 HaBeJACHHMX HIDKYE BHUpPA3iB BIANOBIJA€ BHU3HAYCHHIO BEKTOpA bamn
HaNpy>KEHOCT1 €JIEKTPUYHOTO 110JIsA?

E=Z E=" E =—grade E=—1 ’
& q 4z, r

5. | SIKmo mo3UTHUBHUI 3apsi MOMICTUTH B €IEKTPOCTATHYHE IMOJIE HANIPY>KEHICTIO banmn
E, TO BiH Oy/ie pyXaTHUCh:
3a HanpsimkoM £ | IIpotu Hanpsimky | [leprnenaukynspHo He Oyne 3

E E PYXaTHUCh

6. | B BepmmHax NpaBMIIBHOIO LIECTUKYTHHKA PO3MIIIEHI OJIHAKOBI 3a MoayyeMm | bamu
3apsqn + g, +q, +q, —Q, —0, —q. 3HaAITP HAOPSIMOK HANPY>KEHOCTI 5
€JIEKTPUYHOTO TOJISI B IEHTPI MIECTUKYTHHKA.

7. | SIke BigHOLIEHHS MK BEIMYHUHOIO MOTEHIANIIB JBOX TOYOK ITOJISI TOYKOBOT'O banmu
3apsny, 10 3HaXOAIThCs Ha BiacTaHsax R 1 3R Bix ToukoBoro 3apsiay? 5

8. | BusHaure BeNMMYMHY HANpPYXEHOCTI ENEKTPUYHOrO TIOJI B TOYIl A, IO bamn
3HaXOAMTBCA  MDK  JIBOMa  €KBIIIOTEHIIAJIbHUMHU MIOBEPXHAMHU 3 5
noteHuianamu @1 = 1B 1 @2 = 2B, gxmo BiACTaHb MIXX HUMHU IO HOpMai J0
HUX JIOPIBHIOE 4 MM.

9. | EmexTpoH, 10 3HAaXOAWBCSA Y CTaHI CIIOKOKO, IIiJ] BIUTMBOM OJIHOPiJIHOTO bamn
eJIEKTPUYHOTrO TMoJisi 3 HampyxkeHicTio £ = 100 B/M moumHae pyxartucs. 10
B sxomy HampsMmKky BinOyBaeTthes mneit pyx? Sky Bigcranb | moBuHeH
TIPONETITH eTeKTPOH 106 HOro MBMAKICTH 3pocha A0 3HadyeHHs L =10° m/c?

Slka pi3HUL MOTEHIaliB (@, —@,) MK I[IOYaTKOBOI 1 KIHIIEBOIO TOYKAMHU
pyxy?

10. | Kynbska macoro m=10wmr, 1o mae mo3utuBHU# 3apsa =1uKi, pyxaerbes 3 banu
MIBUIKICTIO VZlOCM/c. Ha saxy Bimcrtanb I MoOXe HAOJIM3WUTUCH KyJbKa J0 10
MO3UTHUBHOTO TOYKOBOTO 3apsany 0, =1 33uKn?

[IpuitHsaTHII CTaHAApPT OIIHKHU
F FX E D C B A
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Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.

Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBaanusa Ne 12 Buxonaseunb I'pyna
1. | ExexTpo€eMHICTh MIIOCKOT0 KOHJEHCATOPA JOPIBHIOE banu
o 5t c__ G 27,4l c_d 3
d 2 In(rz/rl) 2

2. | Slxuii 3 HaBeJICHWX HW)XYE BUPA3IB BIJIMIOBIJIa€ HAMPYKEHOCTI €IEKTpUYHOTrO | bamu
T10JIs1 TOYKOBOT'O 3apsny?

q q o _ 3
= = E=—: E =—grad
Aregg ,r° Aree,r &, grade.

3. | PoboTa cui eleKTpUYHOro MHOJs N0 MepeMillleHHI0 3apsay ( Mik aBoma | bamu
TOYKAMHU TI0JIS JIOPIBHIOE:

A=d(p—9,) dA=qde A=[]jEdr. Az[ﬁljdf". 3

4. | Slkwii 3 HaBelIEHUWX HW)KUE BHpA3iB BIANOBIAA€ MNPUHIUNY cyneprnosumii | bamu
MOTEHIiATy JIeKTPOCTATHYHOTO MOJIsT?

g Wi g ” 3
= o= o== 0=
Are,er q C =
5. | EHepris eneKTpU4HOTo MO 3apsKEHOr0 MPOBIIHUKA PO3PAXOBYETHCS 32 banu
BHPA30M:
2 2 2
mv qe mv 3
W = W=— W = +mgh W:_EEOE
2 2 2 2

6. | Mix IUTacTHHAMHU IUIOCKOTO TOBITPSIHOTO KOHJIEHCATOpa IMOMICTIIIM CKjo | bamu
(£=6). SIK 1 B CKiJIbKH pa3iB 3MIHUAJIACH CIIEKTPOEMHICTH KOHIeHCaTOopa? 5

7. P o | [ABa ToukoBHX 3apsiau Q,=—q i §,= +(Q po3ramoBaHi Ha | bamu
q, q . . . o .

N BIJICTaHi1 @ OJMH BiJ OJHOTO (AMB. pUC.). 3HAUIITh HAMPSIMOK 5
w HaIpYy>KEHOCTI €JIEKTPUYHOTO ToJist B Toulll A Ha BiJICTaHi a
v BiJl KOJKHOTO 3 3apsiB Q1 i .

8. | Mk T1ulacTHHaMHU 3apsPKEHOTO 1 BIAKIIIOYEHOTO Bin JKepena Hamnpyru | bamm
MJIOCKOTO KOHJEHCATOpa PO3MICTUIIM CIIOJISHY TUIACTUHKY 3 1eTIEKTPHYHOI0 5
MIPOHUKHICTIO & =7, SIKa OBHICTIO 3aIIOBHMJIA TPOCTIP MK TJIACTUHAaMU. SIK 1
B CKIUJIBKM Pa3iB 3MIHUTHCS MPHU LIbOMY HalpyXeHICTb E enexTpuyHOro moss
MIX TJIACTUHAMU?

9. | Ilma mapuka 3 3apsgamu q,=6,66uKn i g, =13,33 uKn 3naxomsthes Ha | bamu
Bigcrani I;=40cm . SIky poboTy A TpeOa BUKOHATH, 1100 HAOIU3UTH iX JI0 10
BifcTaHi I,=25¢cm?

10. | EnekTpoH pyxaerbcs B IDIOCKOMY  TOPH3OHTAIBLHO  po3MimieHoMmy | bamm
KOHJICHCATOPi MapajiebHO JIO HOro TUIACTHH 3 MIBUAKICTIO V=3,6-10" m/c. 10
Hanpyxenictp monst B KOHAEHcAaTopi E =37 xB/m, JIOBXHHAa TUIACTUH
KoHZeHcatopa |=20cm. Ha sKy BiacTaHb B BEpPTUKAIBHOMY HaIpsiMi
3MICTUTBCS €JIEKTPOH 3a Yac Pyxy B KOHAEHcATOpi?

[IpuiinaTuii craHgapT OIIHKH
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBgannsa Ne 13 Buxonaseunb I'pyna
1. | EnexTpoeMHicTh OaTapei mociioBHO 3’ €JHAHUX KOHJIEHCATOPIB JOPIBHIOE Banmu
c=—9_ i=i+i+-~+i C=‘€°‘C’JS C=C,+C,+---+C, 3
(4] c ¢ G C, d

2. | SIkwii 3 HaBeJACHUX HIKYE BUPA3IB BIAINOBiNA€ MOTEHLIATY eleKTpuyHOro nois | bamu
TOYKOBOTO 3apsiy?

EZLZ- p=——. E=—. E = —grade. 3
4ree ¢ 4ree,r &,

3. | Eneprist e1eKTpUYHOTO MOJIs 3apsIIKEHOTO MPOBiTHIKA PO3PAXOBYETHCS 3a banu
BHPA30M:

Wzmv2 W:C(pz. W:mv2+mgh. Wzﬂ 3
2 2 2

4. | HanpyskeHicTh eNeKTPOCTaTUYHOTO MOJIsl B IaHiM TOULll MPOCTOPY JOPiBHIOE cuill, | banu
110 i€ B I[Ii TOYIII:

Ha nosinpuuii Ha poBinpHuin Ha oguanyuuii Ha oquanyHnii 3
TOYKOBUU OJVMHWYHMMU 3apsii | ITO3UTUBHUH 3apsij HEraTUBHUU 3apsi
3aps

5. | Skuif 3 HaBeACHMX HIDKYE BUpa3iB BIANOBIJa€ BU3HAYCHHIO IOTOKY BeKkTopa | banu
HaNPY>KEHOCT] €JEKTPUIHOTO TOJIS Yepe3 KiHueHy Iiony?

NZJ;J-EndS dN =E, dS dN =E.dS NZLIE-dS 3

6. | Mixx o0OKITamWHKaMU 3apsAKEHOrO TMOBITPSHOrO KoHJeHcaTopa emHicTio C | bamm
MOMICTHIIU JIENEeKTPUK 3 JTIEIEKTPUYHOI MPOHHUKHICTIO &. SIK 1 B CKIJIbKU pa3iB 5
3MIHHJIACh €HEPrisl eNEKTPUYHOTO MO MK 00KJIaJMHKaMu?

7. qc}? Slkuit  HanpsMok BEKTOpa HanpyxeHocTi | banmu

S WL d €JIEKTPUYHOTO TOJIS, 1[0 CTBOPIOETHCS 3apsiiaMu (; = — 5
A qi gy = qBrouni A (uB. puc.)?

8. | Ilmockuit xoHmeHcaTOp Mae eneKTpoeMHicTh 5 md. PizHuns mortenmianiB Mix | bamm
mnactuHamu 1000B. Skuit 3apsa Mae KoXkHa TUIACTUHA KOHIEHcaTopa? 5

9. | Jlo miacTHH IJIOCKOTO MOBITPSHOTO KOHAEHCATOPA 3 miioliero miactud S =100 cm’ | Bamn
i BincranHto 0, =1MM MiXk HUMH BiJ JpKepelia MPUKIAIeHa PI3HUL MOTECHIAIB 10
A@=1000B. [licns BimkIIOYEHHsS JpKepena TUTACTHHH PO3CYHYNIM A0 BiACTaHI
d, =25mMM. Bu3HauuTH eHepriro 1 TYCTHHY €Heprii eJIeKTPUYHOrO MOJIs
KOHJICHCATOPA 10 1 MICJIsl PO3CYHEHHS TIJIaCTHH.

10. | EnextpoH BmiTaE B IJIOCKHA TOPHU3OHTAIBHO pO3MIMIEHHN KOHJeHcaTtop | bamm
napajeabHO HOro IJIaCTMHAM 3 IIBUAKICTIO V,=10"m/c. HampyxeHicts mons B 10
KOHJIeHcaTopl E =10 kB/m, JOBXHMHA KOHAeHcaTopa |=5cm. 3HAUTH MOIYyIh 1
HaNpsIMOK IIBUJKOCTI €JIEKTPOHA IPU BUJIBOTI HOT0 3 KOHJIEHCATOpa.

[IpuiinaTuii cTaHgapT OIIHKH
F FX E D C B
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBpanusa Ne 14 Bukonaseun I'pyna
1. | SIkuii 3 HaBeIEeHWX HWXKYE BUpPA3iB BIJIMIOBiJIa€ BH3HAYCHHIO €JIEKTPOEMHOCTI | bamu
KOHJIeHcaTopa?
27e, 3
= 5oS c__ G C= —l?z c.d
d P =P, In-—= 1)
r-1
2. | Sxwii 3 HaBeIEHMX HW)KYE BHPA3iB BIAINOBiJAa€ HANPYXEHOCTI eneKTpudyHoro | bamu
MoJis MDK JIBOMa IUIOIIMHAMH, 3apA/DKEHHUMH OJHAKOBHUMH IO BEJIUYMHI 1
PI3HUMH 32 3HAKOM 3apsaamu’?
q q o - 3
Ares ¥ drse,r = &, E =—grade.
3. | PoboTa cui enekTpUYHOro IOJIs MO TEepPEeMIlIeHHIO 3apsaa ( o 3aMkHyTiil | bamu
TPAEKTOPIi JOPIBHIOE:
A= dA=qde. A=0 A=d(p —9,) 3
4. | Slkmii 3 HaBeIEGHWX HIDKYE BHpA3iB BIANOBia€ BH3HAYCHHIO BekTopa | bamm
noJsipu3altii aieaeKTpuka?
n 3
p..= ISR p=ql B=mo 5_&
AV
5. | I'yctuHa eHeprii eNeKTPUYHOTO MOJII PO3PaXOBYETHCS 32 BUPA30OM: banu
W= w=C¢" w="" g _E5E° 3
2 2 2
6. | Mixx TmulacTUHAMU 3aps/DKEHOr0 1 BIAKIIOYEHOrO BiJ JKepera Hampyru | bamum
MIJIOCKOTO KOHJEHCAaTopa po3MicTWin (aphopoBy IIIACTUHKY 3 M1€IEKTPUIHOIO 5
MIPOHUKHICTIO & =5, sIKa MOBHICTIO 3allOBHUJIA MPOCTIP MIXK IUIaCTUHAMHU. K 1
B CKUIbKHM pPa3iB 3MIHUTHCS MPH IIbOMY PI3HMIIS MOTEHIANIB MK IJIaCTUHAMU
KOHJIeHcaTopa?
7. | IInockuit koHAEHCATOp Ma€ eNeKTpoeMHICTh 5 nd. PisHuis morenmianis mixk | bamu
mnactuHamu 1000B. Ska BenmurHa eHeprii mosisi KoHaeHcaTopa? 5
8. | flke BigHOMIEHHS MK BEJIMYMHOIO HAMPYKEHOCTI €JICKTPHYHOTO IOJIS JBOX | bamm
TOYOK MOJISi TOYKOBOTO 3apsily, IO 3HAXOoJAThcs Ha BinctaHax R 1 3R Bin 5
TOYKOBOTO 3apsiay?
9. | Bu3Haure IWBUAKICTH €NIEKTPOHA, IO NPOHIIOB pi3HUIIO ToTeHmianiB | bamun
Ap=100 B. 3apsig enexktponaq =1,6 10~ 19 Ka, macam=9,110" Sgr., 10
10. | Jo BepTHUKaIbHO PO3TAIIOBAHOI 3aps/KEHOI TUIOIIWHU MPHUKpiruieHo Ha Huthi | bamu
OJTHOMMEHHO 3aps/DKeHy KyJlbKy Macoro M = Ir 1 3apsgom ( = 1uKi 10
IToBepxHeBa T'yCTHHA 3apsAAy IUIOMIMHKE IOPIBHIOE o =40 mKn/m® . BusHauutn
KYT «a, SKUH YTBOPIOE HHUTKAa KYJIbKH 3 TUIOIIMHOI B Pe3yibTari
BIJIIIITOBXYBAHHS.
[IpuitHsATHII CTaHAAPT OIIHKU
F FX E D C B A
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Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.

Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBganusa Nelb5 Bukonagpenn I'pyna

1. | Sxuii 3 HaBeleHUX HIDKYE BUPA3iB BIJANOBIJA€ BU3HAUCHHIO MOTOKY BekTopa | banu
HAMPYKCHOCTI SJIGKTPUIHOTO TOJISl Yepe3 eIEMEHTapHY TUIONTY?

_ .. _E.4a< 3
N‘LfEnds dN =E,dS dN =E-dS N‘LIE dS

2. | SIxwii 3 HaBelEHUX HWKYE BUPA3iB BIAMOBIZA€ HAMpPYKEHOCTI elekTpuuHoro | bamm
TTOJIs1 PIBHOMIPHO 3aps/KEHOT HECKIHUEHHOT TUIONIMHY ?

o 3
E=—J S = : E = —grad
Aree  r* Aree,r 28, grade.

3. | Skwii 3 HaBeleHUX BHPA3iB BIAMOBITAE 3aNTUCy 3akoHA KylloHa B BEKTOPHOMY banu
BursAmi?

Fokdp F=qE F-glMp F=-pv 3
3 3
r r

4. | E”epris eNeKTpUYHOTO MOJIS 3apsIKEHOT0 MPOBIAHUKA PO3PAXOBYETHCS 32 banu
BHPA30M:

2 2 2 2 3
mv mv
W = qu—. W = + mgh. W:‘%OE
2C 2 2
5. | EnexTpoeMHICTh MUIIHAPUYHOTO KOHECHCATOPA JOPIBHIOE banu
27, él 27, él 3
q C=—-"— £,€S C=—"—

C=— r2 C= r2

@ In-= d In-=

r-l rl

6. o o Sxuii  HanpsAMOK BEKTOpPa HanpyxeHocTi | bamu
9, q, A | CIEKTPHIHOIO MO, IO CTBOPIOETECS 3aPsAaMH 5

0. =-—qg i g2 = qBTouli A (IuB. puc.).

7. | SIk 1 B CKUIbKM Da3iB 3MIHUTbCS HAIPYKEHICTh €NeKTpUYHOro mois Mix | bamm
JIBOMa HECKIHUEHHUMH IUIaCTUHAMU, PIBHOMIPHO 3apsI)KEHUMHU OJHAaKOBUMU 5
M0 BEJIMYHUHI 1 PI3HUMH 33 3HAKOM 3apsiiaMi, SIKIIO 3MEHIIUTH MOBEPXHEBY
T'YCTUHY 3apsiAy TUTACTHH B JBa pazu?

8. | EnexTpoH B OXHOPITHOMY €IIEKTPUYHOMY IIOJIi OJEpKye TpUCKOpeHHs | bamu
a=10" M/ c¢? . 3HaliTH HaNPYKEHiCTh eTEKTPUYHOTO MOJIA. S

9. | Pi3HuIlg MOTEHIiaNiB MIXK TJIACTUHAMH TIOCKOTO MOBITPSHOTO KOHAeHcaropa | bamu
U =90B. Inoma xoxwnoi mmacturn S=60cm?, i 3apax q=1uKn. Ha sxiit 10
BifcTaHi d ojiHa Bl 0JTHOT PO3MIIIICHI IJIACTUHH?

10. | EnekTpoH pyxaeTbcsi B HANPSIMKY OJHOPITHOTO eJNeKTpUYHOro oyt 3 | bamm
HanpyxeHicTio £ = 120 B/m. flky Bincranb | BiH mposiieTHTh 10 MOBHOI 10
3YMHMHKH, SKIO HOro MOYaTKOBa MIBUAKICTH V, =10° wm/c? Ska pI3HUIISA
MOTEHILIaIB (@, — ¢, ) M)XK IOYaTKOBOIO 1 KIHIIEBOIO TOYKAMHU PyXYy?

[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBpanusa Ne 16 Bukonagpenn I'pyna
1. | Enepris B3aemMozii ccTeMU TOYKOBUX 3apsJliB PO3PAXOBYETHCS 32 BUPA30OM banu
2 1< 2 2 3
mv mv
2 27 2 2C
2. | CunoBi JiHii e1eKTPOCTAaTUYHOTO MOJIS CHPSMOBAHI MO BiTHOIICHHIO 10 banu
€KBIMTOTEHITIaIbHOT ITOBEPXHI:
ITo noTuyHii | ITo HopMati | Min noineHAM KyTOM 3
3. | 3B’430K MK HAIPY)KCHICTIO €JIEKTPUYHOTO MOJIS 1 MOTSHIIAIOM Ma€ BUTIISL; banu
q q o _ 3
E=—"——. = E=—. E = —grade.
Ares  r Arse,r &,
4. | EnektpoemHICTh C(EpPUIHOTO KOHIACHCATOPA JOPIBHIOE banu
27e, 3
0
£,6S Argyenr. C=—-—
c=% C= 0°'172 | r, C= —q
d r2 - rl n—= (01 - ¢2
r-l
5. | flkmo HeraTMBHHWE  3apsl TOMICTHTH B  €JICKTPOCTaTHYHE  TIOJIE bamn
HaNpy>KEHICTIO E, TO BiH OyJle pyXaTHCh:
3a HampsimkoM | [Ipotu nanpsimky | IlepnenaukynspHo He 6yne 3
E E E PYXaTHUCh
6. |Ilim miero €NEeKTPOCTAaTUYHOTO TMOJs PIBHOMIPHO 3apsKEHOI TUIONIMHHU banu
ToukoBHii 3apsan (=3 HKI mepemicTUBCS B37I0BK CHUJIOBOI JIiHIT HA BICTaHb 5

| =2 cwm. Tlpu npomy Oyna BukoHana podora A=10 mx/[x. Buznauutu
MTOBEPXHEBY I'YCTUHY 3apsly O Ha IUIOIIMHI.

7. | SIke BIZHOIIEHHS MK BEJIWMYMHOIO ITOTEHIAIIB IBOX TOYOK IIOJII TOYKOBOI'O banu
3apsify, 10 3HAXOAAThCs Ha BincTaHsax R i 3R Bix ToukoBoro 3apsny? 5

8. | BusHaure BenMUMHY HANPY>KEHOCTI ENEKTPUYHOTO TOJS B TOYIi A, IO bamn
3HaXOIWThCA  MIDK  JBOMa  €KBINMOTEHIIaILHUMU MOBEPXHIMHU 3 5

noTeHIianamMu @1 = 4B 1 @2 = 4.5B, K10 BiACTaHb MK HUMHU 110 HOpMaJIi
JI0 HUX JTIOPIBHIOE 4 MM.

9. | Mix 1ulacTHHaMHU IJIOCKOT'O KOHJICHCATOpPa, PO3TallOBAHUMU bamn

TOPU30HTANILHO, 3HAXOJUThCS B  PIBHOBa3l YacTUHKA 3 3apsaoM 10
-1 . 4

q= 1,610 ¥ K Hamnpyxenicts mons konmeHcatopa £ =2 - 10 ™ B/m.

3HaliliTh Macy YacCTHUHKHU.

10. | Kynbka macoro m=10mr , o mMae no3utuBHui 3apsa =1uKu, pyxaerses | bamu

3 mBuaKicTio V=10cMm/c. Ha siky BiacTanb I MOKe HaOJIU3UTHCh KYJbKa J10 10
HO3UTHUBHOTO TOYKOBOTO 3apsany 0, =1 33uKn?

[IpuitHsATHII CTaHAAPT OIIHKU

F FX E D C B A

<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBganusa Ne 17 Bukonagpenn I'pyna
1. [ToreHmianpHa  €HEpris  TOYKOBOTO  CIIGKTPUYHOrO  3apsiny B | bamum
SJIEKTPOCTATUYHOMY MOJIi PO3PAXOBYETHCS 32 BUPA30M
kx? m,m, 3
VVT = mgh VVT = q(D W-,- = W’l‘ =7
2 r
2. | Slxuii 3 HaBeJeHUX HIDKYE BHPA3iB BIAMOBIAA€ HAPYXKEHOCTI enekTpuuHoro | bamm
HOJIsI TOYKOBOTO 3apsiy?
q . q o _ 3
E=———. =—. E=—. E = —grade.
Aree o1 Aree,r &,
3. | Pobora cui eIeKTpUYHOro MoJjisi MO MEepPeMIIleHHIO 3apsima ( Mik aBoma | bamn
TOYKAMH TI0JIS IOPiBHIOE:
A=q(p,—,) dA=qde A=[[|Edr. A:[ﬁDdF‘. 3
4, | Slkmit 3 HaBeneHMX HW)KYE BHUPA3iB BIJNOBiZa€ BHU3HAUCHHIO BekTopa | bamm
JIUIIOJILHOTO (€JIEKTPUYHOT0) MOMEHTY JTHITOJIS?
Z": 3
P 5 _1en L= I
p - i I Pn= IS p:ql p=mo
AV
5. | Enepris eneKTpuYHOTO MO 3apsHKEHOTO MTPOBITHUKA PO3PAXOBYETHCS 32 banu
BUPA30M:
2 2 2
mv qp mv 3
W = W=-—"- W = +mgh - %
2 2
2
6. Mix nnacTMHaAMM IUIOCKOTO IOBITPSHOTO KOHJAEHcaTopa MoMicTuiu ckio | bamum
(£=6). Sk 1 B CKUIBKU pa3iB 3MIHUJIACH EIICKTPOEMHICTh KOHIEHCATOPA? 5
7. S o| JlBa ToukoBUX 3apsaau (, =+ i J,= +( po3TalIoBaHi Ha banu
R A . . ..
RN /| BlacTaHi @ OAMH BiJl OAHOTO (AMB. PUC.). 3HANUAITH HAPSMOK 5
HAINpPY)XEHOCTI1 eJIEKTPUYHOTO TOJIS B TOUII A Ha BiJICTaHi a
,A BiJl KOYKHOTO 3 3apsiiB (11 .

8. Mix miacTUHaAMH 3apsJOKEHOro 1 BIJKIIOYEHOro BiJa Jpkepena Hanpyru | bamum

IUIOCKOTO ~ KOHJIEHCaTopa  pO3MICTMIIM  €OOHITOBY  IUIACTMHKY 3 5
JIIeNIEKTPUYHOIO MPOHUKHICTIO & =3, AKa MOBHICTIO 3alIOBHUJIA MPOCTIP MIXK
IIACTUHAMU. SIK 1 B CKUTBKH pa3iB 3MIHUTHCS ITPH LILOMY HOTO €Hepris?

9. JIBi Kynmbku 3 3apsmamu q,=6,66i E¢ 1 Q, =13,33uKun 3HaxomsTecs Ha | bamu

BiZicTaHl r,=40fi . SIKy po6oTy A TpebGa BHKOHATH, 1100 HAOIM3UTH iX 10 10

BiJIcTaHi r,=25fi ?

10. | EmexTpoH pyxaeTbcsi B IDIOCKOMY TOPHU3O0HTAIbHO po3MmimeHomy | bamm

KOHJICHCATOPI MapaJieJIbHO JIO HOro TUIACTHH 3 MIBUAKICTIO V =3,6-10" M/c. 10
HampyxeHictp monss B KoHJeHcaTopi E=3,7 kB/m., OBXHHA IUIACTUH
KoHAeHcaTopa |=20cm. Ha sKy BiicTaHh B BEpPTUKAJIHLHOMY HampsMi
3MICTHTBCS €JIEKTPOH 3a Yac pyXy B KOHAeHcaTopi?

[TpuitHATHII CTaHAAPT OIIHKHU

F FX E D C B A
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Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecToBe 3aBranns Ne 18 Buxonaseunb I'pyna

1. | Cuna, o i€ B €JIEKTPUYHOMY IIOJII HA TOYKOBHMH eNEKTpUYHHMHA 3apsan, | bamu

PO3paxoOBYETHCSI 3a BUPA30M
Pk F=qE FoGMr F=—pv 3

2. | Slxkuit 3 HaBeIEHUX HIDKYE BHUPA3IB BIJIMOBIAA€ TMOTEHIIANY €IEKTPUYHOro | banm
110J151 TOYKOBOTO 3apsiay?

E:LZ' :L. E:i E:_grad¢. 3
4ree \r 4ree,r &,

3. | Exnepris esleKTpryHOIr0 NOJIs 3apsAIKEHOr0 IPOBIAHUKA PO3PaXOBYETHCS 32 banu
BHPA30M:

w - w-C2 w =" 4 mgh. e E8E” 3
2 2 2 2

4. | HampyXeHICTh eNeKTPOCTaTUYHOTO MOJs B JIaHii TOYIll MPOCTOpy AopiBHIOE | banu
CHJI1, IO JIi€ B Il TOUII:

Ha nosinbuuii Ha poBinpHuin Ha oguanyuuii Ha oguanyHnii 3
TOYKOBUU OIMHUYHUH 3apsiz ITO3UTHUBHUMI HEraTUBHUU 3apsijt
3apsj 3apian

5. | EnektpoemHicTh OaTapei mapaienbHO 3’ €THAHUX KOHICHCATOPIB TOPIBHIOE banu

c-——3_ l=i+i+-~-+i (::‘906S C=C+C,+---+C 3
p—9, | C C C, C, d o "

6. | Mixx oOkJIaziMHKaMH TMOBITPSIHOTO €NEKTPUYHOTO KOHJeHcaTopa eMHicTio C | bamu
MOMICTHIIN JIIENIEKTPUK 3 A1eTEKTPUYHOIO MPOHUKHICTIO & =5. SIK 1 B CKIIbKH 5
pa3iB 3MIHWJIACH €HEPTisl EJICKTPUYHOTO MMOJIST MIXK OOKJIaTMHKAMU?

7. qo? Slkuii  HampsAMOK BEKTOpa HanpyxeHocTi | bamu

b e 2 €JEKTPUYHOrO0 TOJIsSI, IO CTBOPIOETHCA 3apsaaMu 5
4 g,=+q 1 (, =+0 B TOouli A (IuB. puc.)?

8. | [Inockwuii koHAEHCATOP Ma€ eneKTpoeMHICTh 5 ndD. PizHuns nmoreHmianis Mixk | banu
wiactuaamu 1000B. Skuit 3apsin Mae KOKHA TUTACTHHA KOHJIEHCATOpa? 5

9. | Imoma mIacTMH IUIOCKOTO MOBITPSHOrO KoHjaeHcaropa S =100 cm® i | Bam
Biacranb MK HumMu O =5wmwm. Ska pisHung moreHmianie  A@ Oyna 10
MPUKIIAICHA JI0 TUTACTHH KOHJIEHCATOpa, SKIIO IPU HOTO PO3PSAl BUILTHIOCS
Q=419-10"° JIxx Tteruia?

10. | EnektpoH BiiTae B IUIOCKHHA TOPHU3OHTAIBHO pO3MilIeHU KoHaeHcaTop | bamm
napajieabHO HOTo TUTaCTHHAM 3 MIBHIKICTIO V, =10" m/c . HampykeHicTh moJist B 10
KOH/ieHcaTopi E =10 kB/m, TOBKKWHA KOHJIeHcaTopa | =5 cm . 3HAUTH MOAYIIb i
HaNpsSMOK IIBUAKOCTI €JIEKTPOHA IPU BUJIbOTI HOT0 3 KOHAEHCATOPA.

[TpuitHsATHII CTaHAAPT OIIHKU
F FX E D C B A
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Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBpanusa Ne 19 Bukonagseun I'pyna
1. | Slxkuii 3 HaBeneHWX HWXKYE BHUpPA3iB BIJMOBIa€ BH3HAYCHHIO TOTEHIiany | bamu
€JIEKTPOCTATUYHOTO MOJISA?
W, 3
gz | o | et | oA
0
2. | Slxuii 3 HaBEICHHWX HIDKYE BHUPA3iB BIAIMOBIIA€ HAIMPYKEHOCTI elekTpuyHoro | bamu
MoJis MK JIBOMa IUIOIIMHAMH, 3apS/DKCHUMH OJHAKOBHUMH [0 BEIWYHHI i
PI3HMMU 32 3HaKaMH 3apsaamu ?
E ZLZ- €0=L- E-2. E = —grade. 3
4res o1 4ree,r &,
3. | PoboTa cuil eleKTpUYHOrO IMOJIS MO TEepEeMIlIeHHIO 3apsaaa ( Mo 3aMKHyTiil | bamu
TPAEKTOPIi JOPIBHIOE:
A= dA=qde. A=0 A=q(p, —®,) 3
4. | Slkmii 3 HaBeNeHUX HI)KUE BHpA3iB BIJANOBIAae MNPUHIMMIY cyneprno3uuii | bamu
HANPY>KEHOCT] €JEKTPUIHOTO TOJISA?
- F I T 3
e-F E =—gradg E=DE E:%
g = e o f
5. | I'yctuHa eHeprii eeKTPUYHOrO MOJII PO3PaXOBYETHCS 32 BUPA30OM: banu
W:mvz W:C(pz_ W:mv2+mgh. W:E,‘EOEZ 3
2 2 2 2
6. | Mk TulacTHHaMHU 3apsyDKEHOTO 1 BITKIIIOYEHOTO BiA Jpkepena Hampyru | bamm
IJIOCKOTO KOHAEHCATOpa PO3MICTHIIM CKISHY IJIACTHMHKY 3 AieNeKTPUYHOIO 5
MIPOHUKHICTIO & =7, sIKa MOBHICTIO 3allOBHMJIA MPOCTIP MK IJIaCTUHAMHU. K 1
B CKUIbKHM pa3iB 3MIHUTHCSA IMPH I[bOMY T'YCTHHa €HEprii eNeKTPUYHOIo MOJis
MIDX TJIACTUHAMH KOHJIeHcaTopa?
7. | Ilmockuit koHaeHcaTop Mae enekTpoeMHicTh 5 nd. Pi3Huug noreHmianis Mix | bamu
wiactuHamu 1000B. SIka BenuunHa eHeprii nosist KoHAeHcaTopa? 5
8. | flke BigHOIIEHHS MK BEIMYMHOIO HAMPYKEHOCTI €IeKTPUYHOrO Mo ABOX | bamm
TOYOK TIOJISI TOYKOBOTO 3apsidy, IO 3HAXOIsAThca Ha Biactansx R 1 3R Bifg 5
TOYKOBOTO 3apsiay?
9. | Bu3Haure WIBHIKICTH  €JEKTPOHA, IIO MPOWMNIOB pi3HMII ToTeHIianiB | bamu
Ap=100 B. 3apsig enexktponaq =1,6 10~ 19 Ka, macam=9,110 “3lgr. 10
10. | Jo BepTUKaIbHO PO3TAIIOBAHOI 3aps/KEHOI TUIOIIWHU MPHUKpiruieHo Ha Huthi | bamu
OJIHOMMEHHO 3aps/KeHy KyJabKy Macoro M = Ir i 3apsgom (q = 1uKi.
TToBepXHEBA TYCTHHA 3apsly IUIOIIMHH JOPIiBHIOE o =40 mKn/m? . Bisnaunrn | 10
KYT «a, SKUH YTBOpIOE HHUTKAa KYJIbKH 3 TUIOIIMHOIK B Pe3yibTari
BiJIIIITOBXYBAHHS.
[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBgannsa Ne 20 Buxonaseunb I'pyna

1. | Sxkmii 3 HaBemeHUWX HW)KYE BHpa3iB Biamosimae TeopeMmi Ocrtporpajacekoro - | bamm
l"ayca?

Y
- o N = [[E,ds G N=[[E-dS
= . n i= 3
dN E dS S ﬁ EndS — =l 3
s &o&

2. | Slxuii 3 HaBeJICHHWX HIDKYE BHUPA3iB BIAIMOBIA€ HAIMPYKEHOCTI elekTpuyHoro | bamu
T10JIsI PIBHOMIPHO 3aps/KCHOI HECKIHYEHHOI TUIOIIMHHU ?

q q E- O _ 3
= = - : E =—grade.
Areg o r? Aree,r 288, grade

3. | Skwuii 3 HaBeleHUX BUPA3iB BiANOBIAa€E 3anucy 3akoHa KynoHa B BEKTOpHOMY banu
BHIJISIT?

Fokddkp F=qE F=gMy F=-pv 3
r’ r’

4. | EHepris eNeKTpUIHOTO TOJIS 3apsKEHOTO MTPOBITHUKA PO3PAXOBYETHCS 3a bamu

BHUPA30M:
2 2 2 2 3
mv mv
W= w=3 W= +mgh. WZEEOE
2 2C 2 2
5. | HanpyeHICTh €IeKTpUYHOrO Mo Oe3MeKHOI MpsIMONiHIHHOI piBHOMIpHO | Bamu
3apsHKEHOT HUTKH JIOPIBHIOE
o - F _ T 3
=— E=— E =—grad E=———
& q grade 27g,Er
6. %‘ “““““ ?““2 Skuii HampsIMOK BEKTOpa HAINPYXEHOCTI eJeKTpu4Horo | banu
! 2 HOJIs, 1[0 CTBOPIOETHCS 3apsimamu () =+Q 1 (, =—( B 3)
toulli A (nuB. puc.)?

7. | SIk 1 B CKUIBKH pa3iB 3MIHUTHCSI HAIIPY)KEHICTh €JIEKTPUYHOIO MOJs MIXK J1Boma | banu
HECKIHUYEHHUMH IIJJACTUHAMHU, PIBHOMIPHO 3apsKEHUMH OJHAKOBHUMH TIO 5
BEJIMYMHI 1 PI3HUMH 3a 3HAKOM  3apsA/laMH, SIKIIO 3MEHIIUTH TOBEPXHEBY
T'YCTUHY 3apsiy TUIACTHH B ABa pazu?

8. | EnexTpoH B OJHOPIMHOMY €ICKTPUYHOMY TIIOJi OJIep)Kye TpHCKOpeHHs | bamm
a=10" m/c? . 3HaliTH HAIIPYKEHICTh EIEKTPUIHOTO MO, S

9. | Pi3HuIg moOTeHIiaTiB MK TUTACTHHAMH TUIOCKOTO TMOBITPSIHOTO KOHJEHcaTopa | bamm
U =90B. Ilnoma koxHoi miactuan S =60cm?, ii 3apsan =1uKn. Ha sxiii 10
Biacranid oJHa BiJl OJJHOI PO3MIIIIEH] TUTACTHHU?

10. | Jo mmacTMH TUIOCKOTO TMOBITPSHOTO KOHAEGHCAaTopa 3 Iulomiero miuacTuH | bamu
S =100c™m® i BiACTaHHIO MK HuMu O =5MM npukiIageHa pi3HUISL 10
notenmianisa Ag=2-10° B. Slka kineKicTh Termma Q BHIIMHTHCSA TPH PO3PAI
KOHJeHcaTopa?

[TpuitHsATHII CTaHAAPT OIIHKHU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBpanusa Ne 21 Bukonagpenn I'pyna
1. | B SKuX OAMHUIIIX BUMIPIOETHCS €IEKTPOEMHICTH B CI? banu
®/m | B | B/m | @ 3

2. | CunoBi JiHii €1eKTPOCTAaTUYHOTO OIS CIPSIMOBAHI MO BiTHOUICHHIO JI0 banu
€KBIMTOTEHITIAIbHOI ITOBEPXHi:

I[To noTuyHii | I[To HopMmaui | Min noBineHAM KyTOM 3

3. | 3B’430K MK HAIPYKCHICTIO €JIEKTPUYHOTO MOJIS 1 MOTSHITIAIOM Ma€ BUTIISL; banu

E=L2- p=—1_ E=—. E = —grade. ]
Areg or Arge,r &,

4, | Slkwii 3 HaBEJACHHMX HIDKYE BHUpPA3iB BIANOBIJA€ BHU3HAYCHHIO BEKTOpA bamn
HaNpy>KEHOCT1 €JIEKTPUYHOTO 110JIsA?

E=Z e-F E =—gradg Esz ’
& q Areg,r

5. | SIkimo mo3uTUBHUH 3apsj MOMICTUTH B €E€KTPOCTATUYHE M0JIe HANpYXKeHicTio |  bamu
E, TO BiH OyJIe pyXaTHUCh:
3a HanpsimkoM £ | IIpotu Hanpsimky | [leprnenaukynspHo He Oyne 3

E E PYXaTHUCh

6. | B BepmmHax NpaBMIIBHOIO LIECTUKYTHHKA PO3MILIEHI OJHAKOBI 3a MoaynieM | bamu
3apsqn + g, +q, +q, —Q, —0, —q. 3HaAITP HAOPSIMOK HANPY>KEHOCTI 5
€JIEKTPUYHOT0 NOJIsI B IEHTP1 MECTUKYTHHKA.

7. | SIke BigHOIIEHHS MK BEJIMYMHOIO ITOTEHINAIIB JBOX TOYOK IIOJS TOYKOBOI'O banu
3apsify, 10 3HAXOAAThCs Ha BincTaHsax R i 3R Bix ToukoBoro 3apsny? 5

8. | BusHaute BeNMMYMHY HANPYXEHOCTI ENEKTPUYHOrO TIOJII B TOYIl A, IO bamn
3HaXOAMTBCA  MDK  JIBOMA  €KBINIOTEHIIAJIbHUMHU MOBEPXHSAMHU 3 5
noteHuianamu @1 = 1B 1 @2 = 2B, sxmo BiACTaHb MK HUMHU IO HOpMai 10
HUX JIOPIBHIOE 4 MM.

9. | EmexTpoH, 10 3HAaXOAWBCSA Y CTaHI CIIOKOKO, IIiJ] BIUTMBOM OJHOPiJIHOTO bamn
eJIEKTPUYHOTrO TMoJisi 3 HampyxkeHicTio £ = 100 B/M moumHae pyxartucs. 10
B sxomy HampsMmky BimOyBaeTthes mneit pyx? Sky Biacranp | moBuHEeH
TIPONETITH eTeKTPOH 06 HOro MBMAKICTH 3pocia 10 3HadeHHs v =10° m/c?

Slka pi3HUL NOTEHIaliB (@, —@,) MIDK IOYAaTKOBOI 1 KIHIIEBOIO TOYKAMHU
pyxy?

10. | Kynbska macoro m=10wmr, 1m0 Mae mo3utuBHUH 3apsn =1uKi, pyxaerbes 3 banu
MIBUIKICTIO V=1OCM/C. Ha saxy BimcTtanb I MoOXe HAOJIM3WUTUCh KyJbKa J0 10
HO3UTUBHOT'O TOYKOBOTO 3apsny 0, =1, 33uKn ?

[IpuitHsATHII CTaHAAPT OIIHKU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.

Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBganusa Ne 22 Bukonagpenn I'pyna
1. | ExexTpo€eMHICTh MIIOCKOT0 KOHJEHCATOPA JOPIBHIOE banu
o 5t c__ G 27,4l c_d 3
d 2 In(rz/rl) 2

2. | Slxuii 3 HaBeJICHWX HW)XYE BUPA3IB BIJIMIOBIJIa€ HAMPYKEHOCTI €IEKTpUYHOTrO | bamu
T10JIs1 TOYKOBOT'O 3apsny?

q q o _ 3
= = E=—: E =—grad
Aregg ,r° Aree,r &, grade.

3. | PoboTa cui eleKTpUYHOro MOJsi MO INEepeMillleHHI0 3apsay ( Mik aBoma | bamu
TOYKAMH TTOJISI TOPIBHIOE:

A=d(p—9,) dA=qde A=[]jEdr. Az[ﬁljdf". 3

4. | Slkwii 3 HaBeIEHUWX HW)KYE BHpA3iB BIANOBIAA€ MPUHIUNY cyneprnosulli | bamu
MOTEHIiATy JIeKTPOCTATHYHOTO MOJIsT?

g Wi g ” 3
= o= o== 0=
Are,er q C =
5. | EHepris eneKTpU4HOro MO 3apsKEHOr0 MPOBITHUKA PO3PAXOBYETHCS 32 banu
BHPA30M:
2 2 2
mv qe mv 3
W = W=— W = +mgh W:_EEOE
2 2 2 2

6. | Mix IUTacTHHAMHU IUIOCKOTO TOBITPSIHOTO KOHJIEHCATOpa IMOMICTIIIM CKjo | bamu
(£=6). SIK 1 B CKiJIbKH pa3iB 3MIHUJIACH CIIEKTPOEMHICTH KOHICHCATOpa? 5

7.  S— o | [ABa ToukoBHX 3apsiau Q,=—q i §,= +(Q po3ramoBaHi Ha | bamu
q, q . . . o .

N BIJICTaHi1 @ OJMH BiJ OJHOTO (AMB. pUC.). 3HAUIITh HAMPSIMOK 5
w HaIpYy>KEHOCTI €JEKTPUYHOTO ToJist B Toulll A Ha BiJICTaHI a
v BiJl KOJKHOTO 3 3apsiB Q1 i .

8. | Mk T1uracTHHaMHu 3aps/PKEHOTO 1 BIAKIIIOYEHOTO Bin JpKepena Hampyru | bamm
MJIOCKOTO KOHJEHCATOpa PO3MICTUIIM CIIOJISHY TUIACTUHKY 3 1eTIEKTPHYHOI0 5
MPOHUKHICTIO & =7, IKa IOBHICTIO 3alIOBHMJIA IPOCTIP MIXK IJIaCTUHAMHU. fIK i
B CKIUJIBKM Pa3iB 3MIHUTHCS MPHU LIbOMY HalpyXeHICTb E enexTpuyHOro moss
MIX TJIACTUHAMU?

9. | Ilma mapuka 3 3apsgamu q,=6,66uKn i g, =13,33 uKn 3naxomsthes Ha | bamu
Bigcrani I;=40cm . SIky poboTy A TpeOa BUKOHATH, 1100 HAOIU3UTH iX JI0 10
BifcTaHi I,=25¢cm?

10. | EnekTpoH pyxaerbcs B IDIOCKOMY  TOPH3OHTAIBLHO  po3MimieHoMmy | bamm
KOHJICHCATOPi MapajiebHO JIO HOro TUIACTHH 3 MIBUAKICTIO V=3,6-10" m/c. 10
Hanpyxenictp mons B KOHAEGHcAaTOpi E =37 xB/m, JIOBXHMHAa IUIACTUH
KoHZeHcatopa |=20cm. Ha sKy BiacTaHb B BEpPTUKAIBHOMY HaIpsimi
3MICTUTBCS €JIEKTPOH 3a Yac Pyxy B KOHAEHcATOpi?

[IpuiinaTuii craHgapT OIIHKH
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
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TecroBe 3aBgannsa Ne 23 Buxonaseunb I'pyna
1. | EnexTpoeMHicTh OaTapei mociioBHO 3’ €JHAHUX KOHJIEHCATOPIB JOPIBHIOE Banmu
c=—9_ i=i+i+-~+i C=‘€°‘C’JS C=C,+C,+---+C, 3
(4] c ¢ G C, d

2. | Slkwmii 3 HaBeIEHUX HIDKYE BUPA3iB BIJIMOBIAAE€ MOTECHINANY EIEKTPUYHOTO Toiis | banm
TOYKOBOTO 3apsiy?

EZLZ- p=——. E=—. E = —grade. 3
4ree ¢ 4ree,r &,

3. | Eneprist e1eKTpUYHOTO IOJIs 3apSHKEHOTO MPOBITHUKA PO3PAaXOBYETHCS 32 banu
BHPA30M:

Wzmv2 W:C(pz. W:mv2+mgh. Wzﬂ 3
2 2 2

4. | HanpyskeHicTh eNeKTPOCTaTUYHOTO MOJIsl B IaHiM TOULll MPOCTOPY JOPiBHIOE cuill, | banu
10 i€ B I[Ii TOYIII:

Ha nosinpuuii Ha poBinpHuin Ha oguanyuuii Ha oquanyHnii 3
TOYKOBUU OJVMHUYHMMU 3apsil | ITO3UTUBHUH 3apsij HEraTUBHUU 3apsi
3aps

5. | Skuif 3 HaBeACHMX HIDKYE BUpa3iB BIANOBIJa€ BU3HAYCHHIO IOTOKY BeKkTopa | banu
HANPY>KEHOCT] €JEKTPUIHOTO MOJIS Yepe3 KiHueHy TIonry?

NZJ;J-EndS dN =E, dS dN =E.dS NZLIE-dS 3

6. | Mixx o0OKITamWHKaMU 3apsAKEHOrO TMOBITPSHOrO KoHJeHcaTopa emHicTio C | bamm
MOMICTHIIU JIENEeKTPUK 3 JTIEIEKTPUYHOI MPOHHUKHICTIO &. SIK 1 B CKIJIbKU pa3iB 5
3MIHHJIACh €HePrisl eNEeKTPUYHOTO MO MK 00KJIaJuHKaMu?

7. qc}? Slkuit  HanpsMok BEKTOpa HanpyxeHocTi | banmu

S WL d €JIEKTPUYHOTO TOJIS, 1[0 CTBOPIOETHCS 3apsiiaMu (; = — 5
A qi gy = qBrouni A (uB. puc.)?

8. | Ilmockuit xoHnmeHcaTop Mae enekTpoeMmHicTh 5 nd. PizHuns mortenmianiB Mix | bamm
mnactuHamu 1000B. Skuii 3apsan Mae KoXkHa IUIaCTHHA KOHAEHcaTopa? 5

9. | Jlo miacTHH IJIOCKOTO MOBITPSHOTO KOHAEHCATOPA 3 miioliero miactud S =100 cm’ | Bamn
i BincranHto 0, =1MM MiXk HUMH BiJ JpKepelnia MpUKIaJieHa PI3HUL MOTSHIAIB 10
A@=1000B. [licns BimkIIOYEHHsS JpKepena TUTACTHHH PO3CYHYNIM A0 BiACTaHI
d, =25mMM. Bu3HauuTH eHepriro 1 TYCTHHY €Heprii eJIeKTPUYHOrO MOJIs
KOHJICHCATOPA 10 1 MICJIsl PO3CYHEHHS TIJIaCTHH.

10. | EnexTpoH BmiTaE B IJIOCKHA TOPU3OHTAIBHO pO3MIMIEHHN KoHAeHcaTop | bamm
napajeabHO HOro IJIaCTMHAM 3 IIBUAKICTIO V,=10"m/c. HampyxeHicts mons B 10
KOHJIeHcaTopl E =10 kB/m, JOBXHMHA KOHAeHcaTopa |=5cm. 3HAUTH MOIYyJb 1
HaNpsIMOK IIBUJKOCTI €JIEKTPOHA IPU BUJIBOTI HOT0 3 KOHJIEHCATOpA.

[IpuiinaTuii cTaHgapT OIIHKH
F FX E D C B
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBaannsa Ne24 Buxonageunb I'pyna
1. | SIxkuii 3 HaBenEHWX HWXKYE BUpPA3iB BIJIIIOBiJIa€ BH3HAYCHHIO €JIEKTPOEMHOCTI | bamu
KOHJIeHcaTopa?
27, él 3
= 5oS c__ G C= —l?z c.d
d P =P, In-—= 1)
r-1
2. | Sxwii 3 HaBeIEHMX HW)KYE BHPA3iB BIAINOBiJAa€ HANPYXEHOCTI eneKTpudyHoro | bamu
MoJis MDK JIBOMa IUIOIIMHAMH, 3apS/DKEHUMH OJHAKOBHUMH [0 BEJIWYHMHI 1
PI3HUMH 32 3HAKOM 3apsaamu’?
q q o - 3
Ares ¥ drse,r = &, E =—grade.
3. | PoboTa cui enekTpUYHOro IOJIs MO TEepPEeMIlIeHHIO 3apsaa ( o 3aMkHyTiil | bamu
TPAEKTOPIi JOPIBHIOE:
A= dA=qdg. A=0 A=d(p —9,) 3
4. | Slkmii 3 HaBeNEHWX HIDKYE BHpA3iB BIANOBiJa€ BH3HAYCHHIO BeKkTopa | bamm
noJsipu3altii aieaeKTpuka?
n 3
p..= ISR p=ql B=mo 5_&
AV
5. | I'yctuHa eHeprii eNeKTPUYHOTO MOJII PO3PaXOBYETHCS 32 BUPA30OM: banu
W= w=C¢" w="" g _E5E° 3
2 2 2
6. | Mixx TmulacTUHAMU 3aps/DKEHOr0 1 BIAKIIOYEHOrO BiJ JpKepena Hampyru | bamum
MIJIOCKOTO KOHJEHCAaTopa po3MicTWin (aphopoBy IIIACTUHKY 3 M1€IEKTPUIHOIO 5
MIPOHUKHICTIO & =5, sIKa MOBHICTIO 3allOBHUJIA MPOCTIP MIXK IUIaCTUHAMHU. K 1
B CKUIbKM pa3iB 3MIHUTBHCS MpPH LIbOMY PI3HMIS MOTEHI[IaIIB MK MJIACTUHAMU
KOHJIeHcaTopa?
7. | IInockuit koHAEHCATOp Ma€ eNeKTpoeMHICTh 5 nd. PisHuis morenmianis mixk | bamu
mnactuHamu 1000B. Ska BenmurHa eHeprii mosisi KoHaeHcaTopa? 5
8. | flke BigHOMIEHHS MiXK BEJIMYMHOIO HAMPYKEHOCTI EJICKTPHUYHOTO MMOJIA ABOX | bamm
TOYOK IOJISi TOYKOBOTO 3apsily, IO 3HaXoIAThcsl Ha BiactaHsx R 1 3R Bin 5
TOYKOBOTO 3apsiay?
9. | Bu3Haure IWBUAKICTH €NIEKTPOHA, IO NPOHIIOB pi3HUIIO ToTeHmianiB | bamun
Ap=100 B. 3apsig enexktponaq =1,6 10~ 19 Ka, macam=9,110" Sgr., 10
10. | Jo BepTUKaIbHO PO3TAIIOBAHOI 3apsAKEHOT TUIONIMHU MPUKPITUIeHO Ha HUTHI | bamu
OJTHOMMEHHO 3aps/DKeHy KyJlbKy Macoro M = Ir 1 3apsgom ( = 1uKi 10
IToBepxHeBa T'yCTHHA 3apsAAy IUIOMIMHKE IOPIBHIOE o =40 mKn/m® . BusHauutn
KYT «a, SKUH YTBOPIOE HHUTKAa KYJIbKH 3 TUIOIIMHOI B Pe3yibTari
BIJIIIITOBXYBAHHS.
[IpuitHsATHII CTaHAAPT OIIHKU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.
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TecroBe 3aBganusa Ne25 Bukonagpenn I'pyna

1. | Sxuii 3 HaBeleHUX HIDKYE BUPA3iB BIANOBIJA€ BU3HAUCHHIO MOTOKY BekTopa | banu
HAMPYKCHOCTI SJIGKTPUIHOTO TOJISl Yepe3 eIEMEHTapHY TUIONTY?

_ .. _E.4a< 3
N‘LfEnds dN =E,dS dN =E-dS N‘LIE dS

2. | SIxwii 3 HaBeIEHUX HWKYE BUPA3iB BIAMOBIZAa€ HANPYKEHOCTI enekTpuuHoro | bamm
TTOJIs1 PIBHOMIPHO 3aps/KEHOT HECKIHUEHHOT TUIONIMHY ?

o 3
E=—1 . -3 = - E =—grad
Arge ,r° Aree,r 2¢8, gradg.

3. | Skwii 3 HaBeleHUX BUPA3iB BIAMOBITA€E 3amucy 3akoHa KynoHa B BEKTOpHOMY banu
BursAmi?

Fokdp F=qE F-glMp F=-pv 3
3 3
r r

4. | E”epris eNeKTpUYHOTO MOJIS 3apsIKEHOT0 MPOBIAHUKA PO3PAXOBYETHCS 32 banu
BHPA30M:

2 2 2 2 3
mv mv
W = qu—. W = + mgh. W:‘%OE
2C 2 2
5. | EnexTpoeMHICTh MUIIHAPUYHOTO KOHECHCATOPA JOPIBHIOE banu
27, él 27, él 3
q c =02 5055 c -2

C=— r2 C= r2

@ In-= d In-=

r-l rl

6. o o Sxuii  HampsAMOK BEKTOpa HanpyxeHocTi | bamu
g q A | €JEKTPUIHOTO TIOJISA, IO CTBOPIOETHCS 3apsiiaMu 5

1 2 . .
0. =-—qg i g2 = qBTouli A (IuB. puc.).

7. | SIk 1 B CKUIbKM Da3iB 3MIHUTbCS HAIPYKEHICTh €NeKTpUYHOro mois Mix | bamm
JIBOMa HECKIHUEHHUMH IUIAaCTUHAMH, PIBHOMIPHO 3aps/I>KEHUMHU OJJHAKOBUMU 5
M0 BEJIMYUHI 1 PI3HUMH 32 3HAKOM 3apsiiaMH, SIKIIO 3MEHIIUTH MOBEPXHEBY
T'YCTUHY 3apsiAy TUTACTHH B JBa pazu?

8. | EnexTpoH B OXHOPITHOMY €IIEKTPUYHOMY IIOJIi OJEpKye TpUCKOpeHHs | bamu
a=10" M/ c¢? . 3HaliTH HaNPYKEHiCTh eTEKTPUYHOTO MOJIA. S

9. | Pi3HuIlg NMOTEHIiaNiB MIXK TJIACTUHAMH TIOCKOTO MOBITPSIHOTO KOHJeHcaropa | bamu
U =90B. Inoma xoxwnoi mmacturn S=60cm?, i 3apax q=1uKn. Ha sxiit 10
BifcTaHi d ojiHa Bl 0JTHOT PO3MIIICHI TUTACTHHH?

10. | EnekTpoH pyxaeTbcsi B HANPSIMKY OJHOPITHOTO €ICKTPHYHOTO Tmoyiss 3 | bamm
HanpyxeHicTio £ = 120 B/m. flky Bincranb | BiH mposiieTHTh 10 MOBHOI 10
3YMHMHKH, SKIO HOro MOYaTKOBa MIBUAKICTH V, =10° wm/c? Ska pI3HUIISA
MOTEHILIaIB (@, — ¢, ) M)XK IOYaTKOBOIO 1 KIHIIEBOIO TOYKAMHU PyXYy?

[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBpanusa Ne 26 Bukonagpenn I'pyna
1. | Enepris B3aemMozii ccTeMU TOYKOBUX 3apsJliB PO3PAXOBYETHCS 32 BUPA30OM banu
2 1< 2 2 3
mv mv
2 27 2 2C
2. | CunoBi JiHii e1eKTPOCTAaTUYHOTO MOJIS CHPSMOBAHI MO BiTHOIICHHIO 10 banu
€KBIMTOTEHITIAILHOI ITOBEPXH:
ITo noTuyHii | ITo HopMati | Min noineHAM KyTOM 3
3. | 3B’430K MK HAIPY)KCHICTIO €JIEKTPUYHOTO MOJIS 1 MOTSHIIAIOM Ma€ BUTIISL; banu
q q o _ 3
E=—"——. = E=—. E = —grade.
Ares  r Arse,r &,
4. | EnektpoemMHICTh C(EpUIHOTO KOHACHCATOPA JOPIBHIOE banu
27e, 3
0
£,6S Argyenr. C=—-—
c=% C= 0°'172 | r, C= —q
d r2 - rl n—= (01 - ¢2
r-l
5. | flkmo HeraTMBHHWE  3apsl TOMICTHTH B  €JICKTPOCTaTHYHE  TIOJIE bamn
HaNpy>KEHICTIO E, TO BiH OyJie pyXaTHCh:
3a HanpsimkoM | [Ipotu nanpsimky | IlepnenaukynspHo He 6yne 3
E E E PYXaTHUCh
6. |Ilim miero €NEeKTPOCTAaTUYHOTO TMOJs PIBHOMIPHO 3apsKEHOI TUIONIMHHU banu
ToukoBHii 3apsan (=3 HKI mepemicTUBCS B37I0BK CHUJIOBOI JIiHIT HA BICTaHb 5

| =2 cwm. Tlpu npomy Oyna BukoHana podora A=10 mx/[x. Buznauutu
MTOBEPXHEBY I'YCTUHY 3apsly O Ha IUIOIIMHI.

7. | SIxe BigHOIIEHHS MK BEIWNYMHOIO ITOTEHIAIIB ABOX TOYOK ITOJII TOYKOBOT'O banu
3apsify, 10 3HAXOAAThCs Ha BifcTaHsaxX R 1 3R Bix ToukoBoro 3apsny? 5

8. | BusHaure BenMUMHY HANPY>KEHOCTI ENEKTPUYHOTO TOJS B TOYIi A, IO bamn
3HaXOIWThCA  MIDK  JBOMa  €KBINMOTEHIIaILHUMU MOBEPXHIMHU 3 5

noTeHIianamMu @1 = 4B 1 ¢z = 4.5B, sAK1o BiACTaHb MK HUMHU 110 HOpMaJIi
JI0 HUX JIOPIBHIOE 4 MM.

9. | Mix 1ulacTHHaMHU IJIOCKOT'O KOHJICHCATOpPa, PO3TallOBAHUMU bamn

TOPU30HTANILHO, 3HAXOJUThCS B  PIBHOBa3l YacTUHKA 3 3apsaoM 10
-1 . 4

q= 1,610 ¥ K Hamnpyxenicts monst koHaeHcatopa £ =2 - 10 ™ B/m.

3HaliliTh Macy YacCTHUHKHU.

10. | Kynbka macoro m=10mr , o mMae no3utuBHui 3apsa =1uKu, pyxaerses | bamu

3 mBuaKicTio V=10cMm/c. Ha sKy Biactanb I MOKe HaOJIU3UTHCH KYJIbKa J10 10
HNO3UTHUBHOTO TOYKOBOTO 3apsny 0, =1, 33uKn?

[IpuitHsATHII CTaHAAPT OIIHKU

F FX E D C B A

<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBganusa Ne 27 Bukonagpenn I'pyna
1. [ToreHmianbHa  €HEpPrii  TOYKOBOTO eJIEKTpUYHOro  3apsiny B | bamu
€JIEKTPOCTATUYHOMY TOJI1 PO3PaXOBYETHCSI 3a BUPA30M
kx? m,m, 3
VVT = mgh VVT = q(D W-,- = W’l‘ =7
2 r

2. | Slxuii 3 HaBeJeHUX HIDKYE BHPA3iB BIAMOBIAA€ HAPYKEHOCTI eleKTpu4Horo | bamum
10J1s1 TOYKOBOTO 3apsify?

q . q o _ 3
E=———. =—. E=—. E = —grade.
Aree or Aree,r &,

3. | Pobora cui eIeKTpUYHOro MmoJjisi Mo HepeMillieHHIo 3apsiga ( Mik aBoma | bamn
TOYKaMHU I10JIs1 JOPIBHIOE:

A=q(p,—,) dA=qde A=[[|Edr. A= [ﬁ Ddfr. 3

4, | Slkmit 3 HaBeneHMX HW)KYE BHUPA3iB BIJNOBiZa€ BHU3HAUCHHIO BekTopa | bamm
JUIIOJIBHOTO (€JIEKTPUYHOI0) MOMEHTY JUNOJst?

Z": 3
P = _1enR L= I
p - i I Pn= IS p:ql p=mo
AV

5. | Enepris eneKTpuYHOTO MO 3apsHKEHOTO MTPOBITHUKA PO3PAXOBYETHCS 32 banu

BUPA30M:
2 2 2 3
mv qe mv
W = W=-—"- W = +mgh - %
2
2

6. Mix ninacTMHaMM IUIOCKOTO TOBITPSHOTO KOHAEHcaTopa moMicTwiu ckio | bamum
(£=6). Sk 1 B CKUIBKU pa3iB 3MIHUJIACH EIICKTPOEMHICTh KOHIEHCATOPA? 5

7. e o| [IBa ToukoBuUX 3apsau ; =+( 1 (,= +( po3TallOBaHi Ha banu
R A . . ..

RN /| BlacTaHi @ OAMH BiJl OAHOTO (AMB. PUC.). 3HANUAITH HAPSMOK 5
HAINpPY)XEHOCTI1 eJIEKTPUYHOTO TOJIS B TOUII A Ha BiJICTaHi a
,A BiJl KOYKHOTO 3 3apsiiB (11 .

8. Mix miacTUHaAMH 3apsJOKEHOro 1 BIIKIIOYEHOro BiJ Jjykepena Hanpyru | bamum
IUIOCKOTO  KOHJIEHCaTopa  PO3MICTMIIM ~ €OOHITOBY  IUIACTHHKY 3 5
JIIeNIEKTPUYHOIO MPOHUKHICTIO & =3, AKa MOBHICTIO 3alIOBHUJIA MPOCTIP MIXK
IIACTUHAMU. SIK 1 B CKUTBKH pa3iB 3MIHUTHCS ITPH LILOMY HOTO €Hepris?

9. JIBi Kynmbku 3 3apsmamu q,=6,66i E¢ 1 Q, =13,33uKun 3HaxomsTecs Ha | bamu
BiZicTaHl r,=40fi . SIKy po6oTy A TpebGa BHKOHATH, 1100 HAOIM3UTH iX 10 10
BiJIcTaHi r,=25fi ?

10. | EmexTpoH pyxaeTbcsi B IDIOCKOMY TOPHU3O0HTAIbHO po3MmimeHomy | bamm
KOHJICHCATOPI MapajebHO JI0 HOro TUIACTUH 3 MIBUIKICTIO V =3,6-10" M/c. 10
Hanpyxenictp mons B KOHAeHcaTopi E =37 kB/m., JOBXKHHA IUIaCTHH
KoHJeHcatopa |=20cm. Ha sKky BiACTaHb B BEpTUKAJIbHOMY Hampsmi
3MICTUTBCSI €JIEKTPOH 3a Yac pyxy B KOHJIeHcAaTopi?

[TpuitHATHII CTaHAAPT OIIHKHU

F FX E D C B A
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Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBaannsa Ne 28 Buxonaseunb I'pyna

1. | Cuna, mo ni€ B €NEKTPUYHOMY IIOJII HA TOYKOBUU EJICKTPUUYHMH 3apsn, | bamu

pPO3paxOBYETHCS 32 BUPA3OM
ﬁ:kq%r F=qE ﬁ=6%r F=—pv 3

2. | Slkmii 3 HaBeJACHUX HIKYE BHUPA3IB BIANOBITAE TMOTEHIANY ejleKTpuyHoro | bamu
T10JIs1 TOYKOBOT'O 3apsny?

E=L2- -4 E=—. E = —grade. °
Ares  r Arse,r &,

3. | Enepris enekTpuyHOTo MoJis 3apsAHKEHOTO MPOBITHIKA PO3PaXOBYETHCS 32 banu
BHPA30M:

W m’ woC? W:mv2+mgh. W:ggOE2 3
2 2

4. | HampyXeHICTh eJIeKTPOCTATUYHOTO TOJS B JIaHIH TOYIll MPOCTOpY JOpiBHIOE | banm
CHJII, 1110 Ji€ B Iiii TOYI:

Ha noBinpauii Ha nosinbuui Ha omuanynunii Ha omuanynuii 3
TOYKOBUU OJTMHUYHUN 3apsif HO3UTHUBHUUN HETaTUBHUM 3apsij
3apsj 3apsiy

5. | EnekTpoeMHicTh OaTapei mapaienbHO 3’ €THAHUX KOHJIEHCATOPIB JTOPIBHIOE banu

c-—9 |1 1 1,1 a8 | cogug, e, | O
-9, | C C C, C, d "

6. | Mk oOKIanmWHKaMH TOBITPSHOTO EJIEKTPUYHOTO KoHJeHcaTopa eMHicTio C | bamm
MOMICTHJIU JIEJEKTPUK 3 T1ETEKTPUYHOIO MPOHUKHICTIO £ = 5. SIK 1 B CKUTbKHU 5
pa3iB 3MIHWJIACh €HEPTis eNEKTPUYHOTO MOl MIXK OOKJIaqMHKAMU ?

7. qo? Slkuii  HampsAMOK BEKTOpa HanpyxeHocTi | bamu

b e 2 €JIEKTPUYHOr0 TMOJIsSI, IO CTBOPIOETHCA 3apsaaMu 5
4 g,=+q 1 g, =+0 B TOoull A (quB. puc.)?

8. | Ilmockwmii KoHIEHCATOp Mae eneKTpoeMHIicTh 5 nd. Pizuuis norenmianis mixx | bamm
mnactuHamu 1000B. Skuit 3apsa Mae KoXkHa TUIACTUHA KOHIEHcaTopa? 5

9. | Imoma mIacTMH IUIOCKOTO MOBITPSHOrO KoHaeHcaropa S =100 em® i | bam
Biacranb MK HumMu O =5wmwm. Ska pisHung moreHmianie  A@  Oyna 10
MPUKIIAJCHA JI0 TUTACTHH KOHJIEHCATOPA, SKIIO TPU HOTO PO3PSAl BUIITHIOCS
Q=419-10"° JIx Tteruia?

10. | EnexkTpoH BHiTae B IUIOCKUNA TOPU30HTAIBHO pO3MIIEHUH KoHAeHcaTtop | bamum
napajieabHO HOro IiacTHHaM 3 MIBUIKICTIO V, =10" m/c . HanpyxeHicTp nosis B 10
KOHJIeHcaTopl E =10 kB/m, TOBKUHA KOHJEHcaTopa | =5 cm . 3HAWTH MOIYJb 1
HaMpsIMOK IIBUJKOCTI €JIEKTPOHA IPU BUJIIBOTI HOT0 3 KOHJAEHCATOpa.

[IpuitHsATHII CTaHAAPT OIIHKU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBpanusa Ne 29 Bukonagseun I'pyna
1. | Slxkuii 3 HaBeneHWX HWXKYE BHUpPa3iB BIJMIOBiJIa€ BH3HAYEHHIO TOTEHIiany | bamu
€JIEKTPOCTATUYHOTO MOJISA?
W, 3
gz | o | et | oA
0
2. | Slxuii 3 HaBEICHHWX HIDKYE BHUPA3iB BIAIMOBIIA€ HAIPYKEHOCTI elekTpudHoro | bamu
MoJis MK JIBOMa IUIOIIMHAMH, 3apS/DKCHUMH OJHAKOBHUMH [0 BEIWYHHI i
PI3HMMU 32 3HaKaMH 3apsaamu ?
EZLZ- -3 E-2. E = —grade. 3
4res o1 4ree,r &,
3. | PoboTa cuil eleKTpUYHOrO IMOJIS MO TEepEeMIlIeHHIO 3apsaaa (| Mo 3aMKHyTiil | bamu
TPAEKTOPIi JOPIBHIOE:
A= dA=qde. A=0 A=q(p, —®,) 3
4. | Slkmii 3 HaBeneHUX HIDKYE BHpa3iB BIANOBiNae MNPUHIMITYY cyrnepno3unii | bamu
HANPY>KEHOCT] €JICKTPUIHOTO T10JIsA?
- F I T 3
e-F E =—gradg E=DE E:%
g = e o f
5. | I'yctuHa eHeprii eeKTPUYHOrO MOJII PO3PaXOBYETHCS 32 BUPA30OM: banu
W:mvz W:C(pz_ W:mv2+mgh. W:E,‘EOEZ 3
2 2 2 2
6. | Mk TulacTHHaMHU 3apsyDKEHOTO 1 BITKIIIOYEHOTO BiA Jpkepena Hampyru | bamm
IJIOCKOTO KOHAEHCATOpa PO3MICTHIIM CKISHY IJIACTHMHKY 3 AieNeKTPUYHOIO 5
MIPOHUKHICTIO & =7, sIKa MOBHICTIO 3allOBHMJIA MPOCTIP MK IJIaCTUHAMHU. K 1
B CKUIbKM pa3iB 3MIHUTHCA INPHU I[bOMY T'YCTHHA €HEprii eJeKTPUYHOIO MOJIs
MIDX TJIACTUHAMH KOHJIeHcaTopa?
7. | Ilmockuit koHaeHcaTop Mae enekTpoeMHicTh 5 nd. Pi3Huug noreHmianis Mix | bamu
wiactuHaMu 1000B. SIka BennunHa eHeprii mosis KoHjaeHcaropa? 5
8. | flke BigHOIIEHHS MK BEIHMUYMHOIO HAMPYXKEHOCTiI €IeKTPUYHOTO Mo ABOX | bamum
TOYOK TIOJISI TOYKOBOTO 3apsidy, IO 3HAXOIsAThca Ha Biactansx R 1 3R Bifg 5
TOYKOBOTO 3apsiay?
9. | Bu3Haure WIBHIKICTH  €JEKTPOHA, IO MPOWIIOB pi3HMIKO ToTeHmianmiB | bamu
Ap=100 B. 3apsig enexktponaq =1,6 10~ 19 Ka, macam=9,110 “3lgr. 10
10. | Jo BepTUKaIbHO PO3TAIIOBAHOI 3aps/KEHOI TUIOIIWHU MPHUKpiruieHo Ha Huthi | bamu
OJIHOMMEHHO 3aps/UKeHy KyJabKy Macoro M = Ir 1 3apsgom (q = 1uKi.
TToBepXHEBA TYCTHHA 3apsly IUIOIIMHH JOPIiBHIOE o =40 mKn/m? . Bisnaunrn | 10
KYT «a, SKUH YTBOpIOE HHUTKAa KYJIbKH 3 TUIOIIMHOIK B Pe3yibTari
BiJIIIITOBXYBAHHS.
[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
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Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuko-maremarnunux gucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
Jis Beix cnenianbHOCTel i cnewianizauniii B raaysi 3Hanb 26 “LiuBiiibHa Oe3nmexa”

TecroBe 3aBgannsa Ne 30 Buxonaseunb I'pyna

1. | Sxkmii 3 HaBemeHUWX HW)KYE BHpa3iB Biamosimae TeopeMmi Ocrtporpajacekoro - | bamm
l"ayca?

Y
- o N = [[E,ds G N=[[E-dS
= . n i= 3
dN E dS S ﬁ EndS — =l 3
s &o&

2. | Slxuii 3 HaBeJICHHWX HIDKYE BHUPA3iB BIJIMOBiJIa€ HANMPYKEHOCTI ellekKTpuuHoro | bamu
T10JIsI PIBHOMIPHO 3aps/KCHOI HECKIHYEHHOI TUIOIIMHHU ?

q q E- O _ 3
= = = : E = —grade.
Aree ,r° Aree,r 2¢8, grade

3. | Slkwuii 3 HaBeIleHUX BUPA3iB BIANOBIAA€E 3amucy 3akoHa KynoHa B BEKTOpHOMY banu
BHIJISIT?

Fokddkp F=qE F=gMy F=-pv 3
r’ r’

4. | EHepris eNeKTPUIHOTO TOJIS 3apsKEHOTO MPOBITHAKA PO3PaXOBYETHCS 3a bamu

BHUPA30M:
2 2 2 2 3
mv mv
W = w=1 W = +mgh. W:%
2 2C 2 2
5. | HanpyeHICTh €IeKTpUYHOrO Mo Oe3MeKHOI MpsIMONiHIHHOI piBHOMIpHO | Bamu
3apsHKEHOT HUTKH JIOPIBHIOE
o - F _ T 3
=— E=— E =—grad E=———
o q grade 27g,Er
6. cg‘ “““““ ?““2 Skuii HampsIMOK BEKTOpa HAINPYXEHOCTI eJeKTpu4Horo | banu
! 2 HOJIs, 1[0 CTBOPIOETHCS 3apsimamu () =+Q 1 (, =—( B 3)
toulli A (nuB. puc.)?

7. | SIk 1 B CKUIBKH pa3iB 3MIHUTHCSI HAIPY)KEHICTh €JIEKTPUYHOIO MOJs MIXK J1BoMa | banu
HECKIHUYEHHUMH IIJJACTUHAMHU, PIBHOMIPHO 3apsKEHUMH OJHAKOBHUMH TIO 5
BEJIMYMHI 1 PI3HUMH 3a 3HAKOM  3apsA/laMH, SIKIIO 3MEHIIUTH TOBEPXHEBY
T'YCTUHY 3apsiy TUIACTHH B ABa pazu?

8. | EnexTpoH B OJHOPIHOMY CICKTPUYHOMY TIIOJi OJIep)Kye TpHCKOpeHHs | bamm
a=10" m/c? . 3HaliTH HAIIPYKEHICTh EIEKTPUIHOTO MO, S

9. | Pi3HuIg moOTeHIiaTiB MK TUTACTHHAMH TUIOCKOTO TMOBITPSIHOTO KOHJEHcaTopa | bamm
U =90B. Ilnoma koxHoi miactuan S =60cm?, ii 3apsan =1uKn. Ha sxiii 10
Bigcranid oJHa BiJl OJJHOI PO3MIIIIEH] TUTACTHHU?

10. | Jo mmacTMH TUIOCKOTO TMOBITPSHOTO KOHAEGHCAaTopa 3 Iulomiero miuacTuH | bamu
S =100c™m® i BiACTaHHIO MK HuMu O =5MM npukiIageHa pi3HUISL 10
notenmianisa Ag=2-10° B. Slka kineKicTh Termma Q BHIIMHTHCSA TPH PO3PAI
KOHJeHcaTopa?

[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxmanaui: Kynin O.M., Ymepenkona K.P.




HAIIIOHAJIBHUM YHIBEPCUTET LIUBIJIBHOI'O 3AXNUCTY
YKPAITHHA

KA®EJPA ®IBUKO-MATEMATUYHUX JUCIUAIIJITH

TECTOBI 3ABJAAHHAA
10 3MicTOBOro0 MoayJisi 3 « MarHiTHe moJie.
Eaexkrpomarnerusm. KosiuBanus ta xBuJii. Onruka »
3 TUCHUILIIHYA “dDizuka”

(l"amy3pb 3HaHb 26 “I{uBiabHa Oe3neka”

BCI CIEIIAIBHOCTI 1 Crieriami3artii)

I xypc, 2 cemectp

O6rosopeHo Ta 3aTBepakeHo Ha 3aciganHi [IMK |, di3zuka”
kadenpu (i3uko-MaTeMaTUIHUX AUCIUTLIIH
[TpoTokon Ne BIJT 201 p.

2017 p.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecToBe 3aBmanns Ne 1 Buxkonaseunb I'pyna

1. |3a skoi pi3Hmmi (a3 gBa TapMOHIYHI KOJWBAaHHS OJHIE] 4YacTOTH 1 Bam
OJIHOT'O HANpsIMy NOCIA0JIIOI0Th OJHE OJIHOr0?

T | 2 | z/2 | 3T 3

2. | SIxke 3 HaBeOeHHWX pIBHSAHb BIJIOBINAE PIBHAHHIO IUIOCKOI T'apMOHIYHOT Bam
XBU?

x = Acos at E(xt)=Acos(wt—kx) | x=Acos(wt+¢) | £(0,t)=Acos(wt+g) 3

3. | Slxe 3 HaBeAEHUX CIIIBBIHOLICHb BKAa3ye 3B'SI30K T'YCTHMHU CTpyMy 3 Bam
HIBHJIKICTIO BIIOPSIIKOBAHOTO PYXY HOCIiB CTpymMy?

. . ne?JE VT L
j=enu j=—— | J=emnuT—enu | j=o(E+E,) 3
2muv

4. | MaruiTHa IHIYKIiS TOJs, CTBOPEHOTO KOJOBHUM IPOBITHHUKOM 3 CHJIOIO Bam
cTpyMmy / B IOr0 EHTPi JOPIBHIOE:

:%. Bz%‘g(cosal—cosaz). B= Zf&l . B = wynl. 3

5. | Skwuii 3 HaBeJCHUX BHPA3iB JUIsl ONTHYHOI PI3HMIN XOAY BIAMOBiJIa€ YMOBI Bam
criocTepekeHs inTepdepeHIiiitnoro Makcumymy?

dsing=ma A=mA dsin(p:@ A=@ 3

6. z Bkaxite HampsMmok cuin JlopeHna, 110 Ji€ Ha €JIEeKTPOH, bamu

5 SKIIO WOro MIBUAKICTh V MEPHEeHAMKYISIpHA 10 BEKTOPY
Mar”iTHol iHayKIlii B (auB. puc.). Ik 3MiHIOETBCS paiyc 5

?/“q y TpPaekTOpii  €JNEeKTPOHY 13 30UIBLICHHSAM  BEJIUYUHU

£ MAarHiTHOI iHAYK1I{ (BiAMOBIAb OOTPYHTYITE aHATITHYHO)?

7. | 3HaiT pi3HMLIO (a3 JBOX TOYOK, IO JiekKaTb HA OAHOMY IPOMEHI 1 bamn
3HAXOJAThLCSI Ha BiACTaHI /=2M OJHA BiJ OJHOI, AKIIO JOBXWHA XBUJI1 5
A=1Mm.

8. Busnaure HanpsMok iHAYKIIHHOrO CcTpymy B bamu
O Sl S KOJIOBOMY KOHTYpI OpU BHUBEJEHHI 3 HBOIO

— MIBHIYHOT'O TOJIIOCY (JIMB. PHC.) MOCTIITHOIO MAarHiTy. 5
Pe3ynbpTat NoSCHUTH.

9. | AmmiTyna rapMOHIYHUX KOJIMBaHb MaTepiajabHOi TOUKH A = 6 cM, a nepion | bamu
T = 4 c. 3anumiTe pIBHAHHS KOJMBaHb Ta 3HAWIITP MAaKCUMAJIbHY
HIBUAKICTH V,,, MaTepiaabHOI TOUKH. 10

10. | ITy4oxk Ginoro cBiTia Maxae HOPMAJIHHO Ha CKIISIHY TUIACTHHY, TOBIIMHA K01 | Bamm
d = 0,4 mxm. TlokasHuk 3amomumroBaHHS ckiaa N = 1,5, XBum  SKHX
JOBXHH, IO JeKaTh B MEXax BHAMMOro crektpa (BinA=4 10 ' M 10
n0 A=710 " M), HiICHITIOIOTECS B BITOHTOMY MydKy?

[IpuitHsaTHII CTaHAAPT OIIHKU
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Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecToBe 3aB1aHHs Ne 2 Bukonaseub I'pynna

1. | 3akiHUUTH BUCIIB ,,SKIIO0 €JIEKTPUYHUHN 3apsaj PyXa€eTbCs, TO B IPOCTOPI HABKOJIO Bamt
HBOTO ICHYE...”

. CJICKTPUYHE 1 MarHITHE
MarHiTHe oJie eJIEKTPUYHE 110J1e 3
noJje

2. | SIke 3 HaBeJICHUX PIBHSHb € PIBHAHHSM 3racar04ux KOJMBAHb? banu

x = Acos(wt +¢) x = Acos ot x = Ae " cos(at+¢) A=Ae” 3
3. | MaruiTHa iHAOYKLis TOJS, CTBOPEHOTO HECKIHYCHHUM  MPSMOJIHIMHUM Bam
IPOBIAHUKOM 3 CUJIOKO CTPYMY / JOPIBHIOE:
Kt _ ) Ao _
B=—". B ==—""-(cosa, —COS,). B="—. B = sy4nl. 3
2R 47R ( ! 2) 27R 0
4. | Slkmii 3 HaBeIEHWUX BHUPA3IB UISI ONTHYHOI PI3HUII XOIy BIAMOBiIA€ yMOBI Bamn
croctepekeHs AU pakIiitHoro MiHIMymy?
dsinp=mA A=mA dSing):w A:(Zm%)ﬂ' 3
5. | SIxe 3 HaBeZleHUX PiBHSHB BIJIMOBIIA€ PIBHSHHIO IIOCKOT TapMOHIYHOT XBUJII? banu
x = Acos at §(X,t)=ACOSa)(t—§j x=Acos(at+¢p) | £(0,t)=Acos(wt+p) 3
\'

6. | Timo s3uilicHroe rapMoHiuHi KonuBaHHs 3a 3akoHoM x = 0,5 cos 4t (m). | bamm
BusHaunTu amIuiityy, nepios i 4acToTy KOJIHMBaHb. 3)

1. Cf) é 3HaiTH HaAOpSAMOK MAarHiTHOI 1HAYKWii mois, wio | bamm

: CTBOPIOETHCS MPOTWIIEKHO CHPSIMOBAaHMUMU CTPYMamH 5
4 cuyoro / B Touni A (1uB.puc.).

8. | BusnHaure pisHHIIO (a3 KoNMBaHb, IO 33/aHi PIBHAHHAMH X, = Asin(2zt—7/3) i | bamm
X, = Asin(2zt+7/3). 3)

9. | PiBHAHHSA KONMBaHb JDKEpela IUIOCKOI TPY)XHOT XBWiIi Mae BuUrisa | bamm
£(t)=4sin 60077 (cM). 3HANTH 3MileHHA &£(/,t) BiJ MOJNOKEHHS PIBHOBAard TOYKH,

0 3HAaXOJIWUThCS Ha BifAcTaHi (= 75 cM Big JpKepena JJIS MOMEHTY Yacy 10
t,= 0,01lc micna novarky konusasb. [lIBuakicTs nommupenHs xsum V= 300 m/c.

10. | Cuna ctpymy B mpoBigHuKy piBHOMipHO 3pocrtae Bix |, =0 mo |, =3A3za| bamu
Bifpi3ok vacy t, =10M. BusnaunTu 3apsan (, KU MPOHIIOB B310BXK MPOBiIHUKA 10
3a LIeH Jac.

[IpuitHsATHII CTaHAAPT OIIHKHU
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TectoBe 3aBnanns Ne 3 Buxonaseunb I'pynna
1. | MarniTHa iHAYKIIS 10N, CTBOPEHOTO CKIHUYCHHHM MPAMOJIHIHHUM Banu
IIPOBIIHUKOM 3 CHJIOIO CTPYyMY / JOPIBHIOE:
7y gty A _
B= . B =-"—(cosa, —COSx,). B=""-. B= nl. 3
2R 47R % 2) 27R a
2. | SIxe 3 HaBeICHUX PIBHSIHD BiJNOBIJIA€ PIBHAHHIO IJIOCKOT TaApMOHIYHOI XBHJIi? bamn
X = Acos at §(x,t)=A00327rG—%) x=Acos(awt+¢p) | £(0,t)=Acos(wt+9) 3
3. | 3akiHUMTH BHCIIB «SIKIO EICKTPUYHHUM 3apsi HEPYXOMHH, TO B IPOCTOPI Bam
HABKOJIO HBOTO ICHYE...»
. SJIICKTPUYHE 1 MarHITHE
MarHiTHe 1oJie eJIEKTPUYHE I10J1e 3
noJje
4. | IoBXUHY MaTEeMaTHUYHOTO MasTHHKA 30UIBIIMIM B 4YOTUpH pasu. Sk Bam
3MIHUTBCS MEP10J KOJIMBAHb?
3MEHIIMTHCS B 2 pasu |  36inpmmThes B2 pasn | 36imbmmnThes B 4 pasu 3
5. | fka 3 HaBepeHux popmyn BimoOpakae 3B’S30K MikK YaCTOTOIO 1 MIBUIKICTIO Bam
3BYKOBOI XBHJII?
V=Av v=JRT/u v=yRT/u vT =1 3
6. | BusHaure  pisHMm0 a3  KoJIWBaHb, [0  33JaHi  PIBHAHHAMH | bamu
X, = Asin(2zt — 7/ 4) i x, = Asin(2xt+z/4). 5
7. C{} ___________ {{) 3HaWTH HAOmpsAMOK Mar”iTHOI 1HAYKIII mons, 1o | bamm
“ e CTBOPIOETBCS  OJHAKOBO CHPSIMOBaHMMHU CTpyMaMH 5
R e .
4% cuiioro / B Touri A (nuB.puc.).
8. | AMmiTyga rapMOHIYHMX KOJMBaHb MaTepianbHOI Touku A = 5 cM, nepion | bamu
T'=2 cinovarkosa daza ¢, = /3. 3anumiTe piBHAHHS KOJIUBAHb. 5
9. | 3apskeHa YaCTHHKA PYXaeThCsl B MAarHiTHOMY IOJIi MO KOy pamiycom | bamm
R=4cM 3 MBHIKICTIO vV =10°wm/c . MarHiTHa iHAYKIiS 0T B =0,3 Ton. 3HAHTH 10
3apsi/l YACTUHKH, SKILO BIJOMO, IO ii KIHETUYHA eHeprist W =6 keB .

10 Awmmnepwmerp, omip saxoro R; =0,16 Om, 3amrynToBano onopom R, =0,040m. banu
" | Ammepmerp nokasye crpym |, =8A. Homy nopisaioe ctpym | B Maricrpani? 10
[TpuitHATHII CTaHAAPT OIIHKHU
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Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecToBe 3aBaanusa Ne 4

Bukonaseub I'pynna

Axy nazBy B Cl Mae onuHMIS BUMIPIOBaHHS MarHiTHOi iHmykmii? fka ii

1. PO3MIpHICTH? baw
kr-M2/A%-c? I'n H/Kn Kr/A-c? 3
5 B. BUJIMMOMY Jlialta30H1 XBWJIb JOBXXMHA XBWUJIl CBITJIA SKOTO KOJBOPY € Bamt
" | 6ibIIOK0?
CHHBKOTO | ’KOBTOT'O | YEepPBOHOI'O | 3€JIEHOTO 3
3 Slka 3 HaBeneHMX (OpPMyN BH3HAUA€ 3B’A30K MDK LMKIIYHOK YacTOTOIO Bann
* | KOIMBaHb Ta NEPiIOOM KOJIHBAHB?
=27V @=,/k/m w=,/1/LC w=2rx/T 3
4 Slkuii 3 HaBelEHUX BUpPA3iB Ui pi3HUII (a3 BIANOBITAE YMOBI CIIOCTEPEKEHS B
* | inTepdepeHuinHoro MiHiMymy?
A =27xm Ap=(2m+1)x Ap=(2m+1)z/2 Ap=7mm 3
5. | 3akinunTH BUCHIB «HaBKOJIO MPOBIHUKA 3 CTPYMOM ICHYE...» banu
MAarHiTHe 1oJie | EJIEKTPUYHE T10JIe €JIGKTPUYHE 1 MAarHiTHE T0JIe 3
5 PiBHsHHS rapMOHIYHOTO KOJIMBaHHS JaHO B Burisial | bamm
" | x =0,7 cos(600t +7/3) (cm). 3HaiiaiTh MOYATKOBY a3y, aMILTITYdy 1 epios 5
KOJINBaHb.
. . bann
B onHOopinHe MarHiTHe moOJi€, NEPHEHIUKYIAPHO [0
7. HaNpsSIMKY BEKTOpa CHJIOBHX JIIHIN TMOJIS, BIITAE €NEKTPOH
(uB.puc.). Busnaure Hanpsmok cuiu Jlopenua, 1mo aie Ha 5
esleKTpoH. HapucyiiTe TpaekTopito pyxy €JeKTpoHa.

8 300pa3iTh TPAEKTOPIIO B3JAOBXK SIKOI PyXa€ThCst TOUKa, 1110 Oepe ydactb y Box banu
B3a€MHO MEPIEHINKYISIPHUX KOJIMBAHHSAX, SIKIIO pi3HULS Qa3 Ap = /2 1 2Xn= 5
Ym (Xm i Yy - aMIUTTyId KOJIMBAHb).

9 Ha minuay mmpusoo b =6 10°M mnagae HopMambHO TapaleibHHIl mydok | Bamu

" | MOHOXPOMATUYHOTO CBiTIIa 3 JIOBXHHOKO XBHii A =5 10 7w ITig sxum 10
KyTOM ¢ Oyjie crioctepiratucst TpeTid nudpakiiifHuil MiHIMyM CBiTsIa?

10, Enemenr 3 eneKTpopymiﬁHom CUJIOIO & §2B Mae B.HyTpiHIHiI\/'I onip r=0,5Owm. | bamu
BusnaunTy naaiHHS Hallpyrw B €JIE€MEHTI npu cuil ctpymy B koii | =0,25 A. 10
3HaWTH 30BHIIIHIN OMip KOJa MPU IIUX YMOBAX.

[TpuitHATHII CTaHAAPT OIIHKHU
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Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecrToBe 3aBmanus Ne 5 BuxkonaBeunb I'pynna
1. | dopxuna mnpyxunoi xBumi A = 1,8M. Ha skiii Bigcrami 3Haxogsarbes Bau
HaWOIMKYl YaCTHHKH, IO 3MIMCHIOIOTHh KOJIMBAHHS B MPOTHICKHHX (Dazax?
1.8 ™ | 0,9 m | 2,7 ™ 3
2. | MarepianpHa TOYKa PYXa€ThCs B IUIOMIMHI XY TiJ JI€I0 JBOX B3aEMHO
MEPIEeHIUKYIIPHUX KOJIMBaHb, IO MalOTh pi3HULIO ¢a3 A@ = . 3a skowo | Bamu
TPAEKTOPIEIO PYXA€ETHCS MaTepiajabHa TOUKa?
napa0osa | npsiMa | eIline | KOJIO 3
3. | 3akony Oma B mudepeHmianbHii (opMi BiIMTOBITAE BUpa3 banu
| =% j=of j=end 1= 3
R R
4, | Sxmii 3 HaBeACHUX BHpPA3iB BIANOBIIaE HaWMEHIIII BIJICTaHI MK B
MTYYHOCTSIMH CTOSIYOT XBUTI?
A/4 A2 A 24 3
5. | 3a sxoro 3 HaBeAeHHX (GOPMYJ BH3HAYAETHCS TYCTHHA €HEPrii MarHiTHOTO Bau
1noJsi?
W =mv?/2 W=LI?/2. w=g E*/2 W= g H? /2 3
6. . . . . . banu
YoMy OpIBHIOE MIBUIKICTh CBITJIA B CEPEIOBUIII, e £ =6 1 =17 3
7. banu
Busnaute HampsMOK IHAYKIIITHOTO CTPYMy B KOJIOBOMY
N S| | KoHTYpi Hpu BBeJEHHI B HHOTO MiBHIYHOTO TOMIOCY (JIUB. PHC.) 5
- MOCTIMHOTO MarHity. Pe3yiabTar nosicHUTH.
8. | PiBHsAHHA TapMOHIYHOTO KOJIMBAHHS JIaHO B Buninl | bamu
x=0,007cos(6007t +7/3) (cm). 3HaiimiTh mMepiog 1 YacTOTy KOJMBaHb, a
Takoxk (hasy B MOMeHT dacy t, =107c.. >
9. | Ha tonky muiBky (N = 1,33) mamae mapanenbHui Ty4ok Oimoro cBitna. | bamm
Kyt nmaginas o = 7/ 4 .3a sxoi MiHIMaabHOT TOBIIMHU TIUTIBKH BigOWTe 10
CBITJIO Oyze xoBToro Koybopy ( A = 0,6 Mmxm )?
10. | ITicns 3emuieTpycy B 3eMHil KOpPi PO3IIOBCIO/KYIOTHCS B XBUJIi; monepeyna i | bamm
MOB30BXKHS. 3HAUIITh BIACTaHb 70 3€MJIETPYCY, SKIIO BiAOMiI BEIHMYUHH
000X IIBHJIKOCTEH 1 MPOMDKOK 4Yacy At MDK MNPUXOAOM IOB3J0BXKHBOI 1 10
TIONIEPEYHOI XBUJIb.
[TpuitHATHII CTaHAAPT OIIHKHU
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Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TectroBe 3aBnanns Ne 6 Buxonaseunb I'pynna
1. | BusgBuTu MardiTae mosie MOKHa 3a II€O Ha... Banmu
JIOBiMbHUH HpOBiHHUK 3 HEPYyXOMY pyxomi
NPOBIAHUK Oe3 CTpyMOM 3apsAIKEHY €JIEKTPUYHI1 3
CTpyMy KYJBbKY 3apsiiu

2. | SIxe 3 HaBeJEHUX CHIBBIAHOIICHB BiOOpakae 3B’SI30K LUKIIYHOI YaCTOTH 3 Bam

11€pi0/10M KOJIMBAHb?
® =2xv w=2x/T T=1v v=w/2r 3

3. MaleiTHa THYKITiS TTOJIS1 CTBOPEHOTO JIOBTUM COJICHOIIOM 3 CHJIOIO CTpyMYy [ Bam
JOPIBHIOE:

Bzﬂ;F‘;I ) B:%"Rl(cosal—cosaz). B:%. B = synl. 3

4, | Slke 3 HaBeJCHHWX pPIBHSAHb BIJANOBIJAE PIBHSAHHIO IJIOCKOT TapMOHIYHOT Bamn
XBUTI?

x = Acos wt E(x,t)=Acos(wt—kx) | x=Acos(awt+¢) | £(0,t)=Acos(wt+g) 3

S. | B sikoMy 3 HaBeJCHHX BHIB CBIiTJIa KOJHMBAHHS BEKTOpA HAMpPYXKeHOCTi E
€JIEKTPUYHOIO HOJs B1IOYBAIOTHCS Y BCIX HaNpsMKax, MEpHEeHAUKYISIpHUX | bamm
HaNpPsSMKY PO3IOBCIOPKEHHS CBITJIa, PIBHOIMOBIpHO?

THIAHO SNINTUYHO 4aCTKOBO
MIPUPOJTHOMY 3
MOJISIPU30BAHOMY MOJIIPU30BAHOMY | TIOJIIPH30BAHOMY
6. R ] . banu
VB 8 /¥ Bka3atu HampsMOK Iii cunu Amiepa Ha MpPOBIIAHUK 3
_{@é/ CTPYMOM CHJIOI0 / B MarHiTHOMY 1oJIi (IUB.pHC.). 5

7. | 3HaiT pi3HMLIO (a3 JABOX TOYOK, IO JiekKaTb HA OJAHOMY IIPOMEHI 1 bamn
3HaXOMATLCS Ha BiAcTaHl ¢=8M OJHA BIJ OJHOI, SIKIIO AOBXHWHA XBHIII 5
A=1m.

8. | CkijbKH BUTKIB HiXpOMOBOro JIpotTy aiamerpoMm d = 1mM noTpiOHo HaButu |  bamn
Ha ¢apdopoBUil WITIHAP paaiycoM I =2,5¢M, 00 OTpUMATH T4 3 OIIOPOM
R =400 Om? [uromuii omip Hixpomy p = 10° Om-m? 5

9. | PiBHAHHSA KOJMBaHb MaTepiagbHOi TOUKH Macoro M = 10 r BigOyBaroTbes 3a | bamu
3aKOHOM x:SSin[%H%j (cm). Bu3HaunTH MakcHMalbHYy CHIy, LIO Ji€ Ha 10
MaTepiaJibHy TOUKY.

10. | Ha By3bKy LIIIMHY Majja€ HOPMAJIBHO MOHOXpomatuyHe cBiTio .Hamnpsmok |  Bbamu
Ha YEeTBEPTY TEMHY IUQpakUiiiHy cMyry ckianae 2,2°. BuzHauTte CKiNbKH 10
JIOBXKHH XBWJIb BMIIIYETHCS HA IMPHHI TIIJIHHMA.

[IpuitHsATHII CTaHAAPT OIIHKU
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Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecTtoBe 3aBapannsa Ne 7 Bukonagpenn I'pynna
1. MaleiTHa IHYKITiS TI0JIsI, CTBOPEHOT'O KOJIOBHM CTPYMOM CHJIOIO CTpyMy [ Bam
JOPIBHIOE:
B:%Fgl, Bz%";(cosal—cosaz). B:%. B = sy nl. 3
2. | Slxuii 3 HaBeICHMX BHUpPA3iB BIJNOBIJIA€ BU3HAYEHHIO JIOrapu(pMIidHOTO Bann
JICKPEMEHTY 3racaHHs?
A=pT A=InA(t)/A(t+T) r=1/8 A=Ae " 3
3. | SIxuii 3 HaBeJICHUX BHPA3iB BIMOBIIa€ BU3HAYCHHIO CHUJIU CTPyMY? banu
=Y | =]j,ds =4 - 3
R S dt R+r
4. | SIxwii 3 HaBeIeHUX BHpa3iB BiAmoBigae 3akony Dapanes? banu
8:—L%. Ez—dd—ctb. L = s,n?V I:Rir. 3
5. | Slke 3 HaBeJCHHWX pIBHSAHB BIJANOBIJAE PIBHAHHIO ILJIOCKOI TapMOHIYHOT Bann
XBUTI?
X = Acos at E(xt)= Acosw(t—é) x=Acos(wt+¢p) | £(0,t)=Acos(wt+9) 3
6. | Timo 3milicHroe rapMoHi4HI KoaMBaHHA 3a 3akoHOM x = 0,5 cos 47t (m). banu
BusHaunTy nepio1 KOJMBaHb, aMILTITYAY 1 MOYAaTKOBY (a3y. 5)
7. | Ilmocka XBWJIS PO3MOBCIOJUKYETHCS B3IOBXK TPAMOi 3  HIBHJIKICTIO bamm
v = 100 m/c. HaiimeHma BiJICTaHb MK TOYKaMH, B SKHMX KOJUBaHHI
B1I0YBalOTHCSI B MPOTWIEKHUX (pa3ax, mopiBHIOe 1 M. BuszHaute wyactoTy 5
KOJINBaHb.
8. B® © & y |Braxire Hanpsmok cwim Jlopenma, mo i€ Ha | Bamm
B ® @a_é €JIEKTPOH,  SIKILO HOro  MBUAKICTE V
TepIeHNKYIAPHA BEKTOPY MarHITHOI iHayKuii B 5
(muB. puc.). Hapucyiite TpaekTOpito pyxy
eJICKTPOHA.
9. | Ha minuay mupumoro 2-10 ©° cM majgae HOPMAIbHO MapaIeIbHHIT MydOK bamn
cBiTIa 3 MOBXMHOI XBWI A = 5-10 ° cM. 3HAHTH WHPHHY 306paKeHHs
UIUIMHA Ha €KpaHl, 10 pPO3TAallOBaHMM Ha BiACTaHl 1M 3a IIIJIMHOLO.
[upunoro  300pa)keHHS  BBAXA€ThCS  BIACTaHb  MDK  NEPUIMMHU 10
TUGPaKIIfHUMU ~ MIHIMyMaMH, L0 OOMEXYIOTh TOJOBHMM  MaKCUMyM
TUQpakLifHOi KapTUHH.
10. | 3ammcatu piBHSHHSA pPyXy, SKHA € pPE3yIbTaTOM JOJaBaHHS JBOX bamu
TapMOHIYHHUX KOJIMBaHb OJTHAKOBOI'O HANPSAMKY 3 OJIHAKOBUMH aMILTITY1aMU
A = 0,02 m Ta ogHakoBuMH miepiogamu 7' = 8 c. Pi3HmIs (a3 KoIuBaHb 10
JIOPIBHIOE Ap = /4.
[TpuitHATHII CTaHAAPT OIIHKHU
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Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecToBe 3aBn1anHsa Ne 8 Bukonaseub I'pynna
1. FppnaoHTanLHa CKJIaJIOBa HAIPY>KEHOCTI MAarHiTHOTO ToJis 3eMJli TIpH pyci Bam
BiJl ITOJIIOCA JIO €KBATOpa
36inpmyeThC | 3MEHIIYETHCS | HE 3MIHIOETHCS 3
2. | Slxkuii 3 HaBeACHMX BHUpa3iB BIANOBIAA€ TEPIOAy BIACHUX KOJHUBAHb Bann
MaTEMaTUYHOTO MasSTHUKA?
T=27/w T =27JLC T =2x¢/g T:ZﬁM 3
3. | Sxwuii 3 HaBeaeHUX BUpa3iB Bianosigae EPC camoinmykiii? Banmu
8=—Ld—|. €=—d—d). L = up,n?V E=1(R+r). 3
dt dt
4. | loBkuHA XBHJII — LI€ BIJCTaHb MK JIBOMa HaHOJM)KYMMU TOYKAMHU XBHIIL, Bau
10 KOJIMBAIOTHCS 3 pi3HUIIEIO (ha3
T | 2z | 7/2 | 3z 3
5. | Slke 3 HaBeJCHWX pPIBHSAHB BIJANOBITAE PIBHAHHIO IUIOCKOI TapMOHIYHOI B
XBUTI?
X = Acos ot §(X,t):ACOSZH(%—%j x=Acos(awt+¢) | £(0,t)=Acos(wt+g) 3
6. | BusHaute TpaekTOpilO 3a AKOIO PyXaeThCsl TOYKa, IO Oepe ydacTh y nBoX | bamm
B3a€EMHO TEPIEHIANKYISIPHUX KOJIMBAHHSIX 3 OJHAKOBHUMM 4YacTOTaMH, 5
pizauneio a3 Ap = 3/2x 1 onnakoumu ammrirynamu ( Xm= Yp).
7. I BusHnaure HanmpsMOK BEKTOpa MarHiTHOI 1HIYKIIIT MOJIA, 110 baim
ﬁl Jl€ Ha OPSIMOJIHIMHUI MPOBIAHUK 3 CTPYMOM, SIKIIO CUiIa 5
AMIiepa Mae HampsIMOK, KU BKa3aHUI Ha PUCYHKY.
8. | Busmaure pisHMmo (a3  KONMBAaHb, IO  3aJaHi  PIBHAHHAMH bamu
X, = Asin(2zt —z/4) i x, =Asin(at +x/4). 5
9. | Ha winuay mupunoro b = 9\ mnagae HOPManbHO MapalelbHUN ITy4OK baiu
CBITJIa 3 JOBXkUHOIO XBuil A. Ilig sxkum kyrom Oyne croocrepiratuch 10
TpeTi nudpakuiiHui MIHIMyM CBITJIA.
3a 3oBHImHEBOTO onopy R1= 8 Om cuna crpymy B koui 11= 0,8 A, a3a onopy | bamm
10. | Ro= 15 Owm cuna ctpymy 1,=0,5 A. Buznauutu cuny crpymy l; KOpOTKOro 10
3aMUKaHHS JDKepella CTpyMy.
[TpuitHATHII CTaHAAPT OIIHKHU
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecToBe 3aBHanusa Ne 9 Bukxonasenn I'pyna
1. | flxa 3 wHaBemeHux (opMys BIAMOBIAA€ IUKIIYHIA YacTOTI KOJHBaHb 2
NPY>KUHHOTO MasiTHUKA?
=27V @ =,/k/m w=,/1/LC w=2xT 3
2. | BusaButu MartaiTHe moJjie MOKHa 3a €O Ha... Banmu
JIOBITbHHH HpOBiAHIK 3 HEPYXOMY pyxomi
MPOBITHUK 0€3 CTpyMOM 3apsIKEeHy eJIEKTPUYHI 3
CTpyMy KYJIBbKY 3apsau
3. | Skwii 3 HaBeleHUX BUPA3iB BiMOBIA€ BU3HAYCHHIO T'YyCTUHU CTPyMY? banu
= j-- j =enu i=L1E 3
dS  dt P

4. | Slkwif 3 HABEJACHWX BUPA3IB IS ONTHYHOI PI3HHUINI XOAY BIAMOBiae YMOBI Bamn

crioctepekeHs inTepdepeHiHoro MiHimymy?
dsing=mA A=mA dsinquw Azw 3

5. | MarepianbHa TOUKa PyXae€Tbcs B IUIOHIMHI XY MiJ I€I0 JBOX B3a€MHO
NEPICHIUKYIIIPHUX KOJIMBaHb, M0 MAarOTh pi3HUI ¢a3 Ap=x/2 i| Bam
OJIHAKOBI aMILTITYIH. 3a SKOI TPAEKTOPIEIO PYXa€ThCs MaTepiaibHa TOUKa?

napaGona | npsimMa | erine | KOJIO 3

6. z Bkaxite HampsiMmok cunu JlopeHia, 1o Jii€ Ha eNeKTPOH, banu

5 SKIIO HWOTO MIBHJAKICTH V TEPICHIUKYISIPHA 10 BEKTOPY
MaritHol iHayKiii B (auB. puc.). SIk 3MIHIOETBCS pajiyc 5
’?/“q Ty Tpaemczpﬁ €JIEKTPOHY 13 3MEHILEHHSAM BEIUYUHU MarHiTHOI
x THAYKIIIT.

7. | 3HaiiTu pi3HUIO (a3 JIBOX TOYOK, IIO JIekaTb Ha OAHOMY HpomeHi 1| bamm
3HAXOIATLCI Ha BiACTaHl ¢ =1,5M OJHA BiJg OJHOI, SKIIO JOBXHHA XBHIII 5
A=3m.

8. | PiBHaHHS TapMOHIYHOTO KOJIMBAaHHS JIaHO B BUTTISAIL banmu
x = 0,05c0s(600xt +n/4) (cm). 3Ha#AITG aMILTITYAy, MEPIOJ 1 MOYATKOBY 5
(hazy KOJIMBaHb.

9. | BuU3HaYHMTH KUTBKICTh TEIJIOTH, IO BUIUIAETHCS 32 OJHY CEKYHIY B OJMHUII bamn
00'eMy MIZHOTO JPOTy MpH TYCTUHI cTpymy j =30 Aler?. TTurommii orip
Miai p = 1,7-10'8 OM'M. 10

10. | Yepe3 koTymiky 3 iHaykTuBHICTIO L = 0,21 ['H Tede cTpym, 110 3MiHIOEThCS 3 | Bamu
4acoM 3a 3aKOHOM I = 1lpsin ot, te lp = 0,01 A . Ilepiox KoJIHMBaHb
T = 0,02 c. 3HaliTH 3aJEXKHICTh B Yacy Ta MakcuMmainbHe 3HadeHHs EPC 10
CaMOIHJYKIIi1, 0 BUHUKAE B KOTYIIIIII.

[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecrtoBe 3aBmannsa Ne 10 Bukonagpenn I'pyna
1. | 3akiHYUTH BUCHIB ,,SIKIIO EIEKTPUYHHUNA 3aps]l PyXa€TbCs, TO B IPOCTOPi Bam
HABKOJIO HOTO iCHYE...”
MarHiTHe IoJie EJIEKTPUYHE T10J1e CHICKTPHHIE 1 MArHITHE 3
noJje
2. | SIxe 3 HaBEeIECHHMX CIIBBIIHOIIEHb Big0Opa)ka€ 3BSA30K IUKIIIYHOI YacCTOTH 3 Bam
MepioJIOM KOJIMBAHb?
=21V o =2xn/T T=1v v=1T 3
3. | dosxuna xBumi A = 1,8m. Ha s#kiii BifcTaHi 3HaXOAThCA HaMOIMKY Bau
YaCTUHKH, 110 3/IIHCHIOIOTh KOJMBAaHHS B MPOTWIEKHUX (azax?
1,8 M | 09 M | 2,7 M 3
4. | B skoMy 3 HaBeJ€HHMX BHIB CBiTJa KOJMBAHHS BEKTOPA HANpPyKEHOCTI E Bau
€JIGKTPUYHOTO TOJI BiOYBAIOTHCS B OJIHOMY Hampsmi
THIAHO SIIIITUYHO YaCTKOBO
MOJIIPU30BAaHOMY TPHIPOAHOMY MOJIIPU30BAHOMY | MOJSIPU30BAHOMY 3
5. | [loroxy MarHiTHOI IHAYKII1 BIATIOBIAa€ BUpa3 bamn
@ = [ Bds r=|(Bdl r=(Edl @ = [ Eds 3
6. | AmMmiTyga rapMOHIYHUX KOJHMBaHb MaTepianbHoi Toukun A = 6 cm, mepiox | bamm
T =4 c , novatkoBa (a3a ¢, = 77 . 3alULIITh PIBHIHHS KOJIMBAHb. 5
7. . . . . banu
YoMy JOpiBHIOE MIBUKICTh CBITJIa B CEPEAOBUIII, A€ £=2,25,a u=17 z
8. | 3HaiiTu maaiHHSA HANPYTU HA MITHOMY JApOTi AoBkuHOW | = 500M i giamerpom | bamu
d=2 MM mpu cum crpymy B HbOMYy | =2A. Ilurommii omip wmimi
p=1,7-10% Omm. 5
9. | MarHiTHHA TOTIK, [0 TPOHHU3YE KOHTYp, 3MIHIOEThCS 3 YacOM 3a 3aKoHOM | bamm
® = @ cos n t. 3naiiTu 3anexHicte EPC inaykuii 1 iHAYKIIHHOTO CTpyMy B 10
KOHTYpI BiJ] yacy, sIKIIIO0 ONip KOHTYpY JOpiBHIOE R .
10. | sIka ToBumHa IIapy Macja Ha MOBEpPXHi CKJIa, KOJIH MPHU CIIOCTepeXxkenHi itoro | bamy
i Kyrom 45° Mu 6a4nmo KOBTHH KOMP? (Nexra=1,55 ; Nyacna=1,4 ; A=630HM). 10
[TpuiiHaTuii cTaHgapT OIIHKH
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TectoBe 3aBnannsa Ne 11 Buxonaseunb I'pyna

1. |3a skoi pi3Hmmi (a3 aBa TapMOHIYHI KOJWUBAaHHS OJHIET YACTOTH 1 Bam
OJTHOT'O HaNpsIMy TOCJIA0IIOI0Th OAHE OJHOro?

T | 2r | 7T/ 2 | K4 3

2. | SIlxe 3 HaBeIeHMX pIBHSHBb BIAMNOBIAA€ PIBHSHHIO IUIOCKOI TapMOHIYHOT Bam
XBUTI?

x = Acos wt E(xt)=Acos(wt—kx) | x=Acos(wt+¢) | £(0,t)=Acos(wt+9) 3

3. | flke 3 HaBemeHUX CIHIBBIJHONIEHh BKa3ye 3B'S30K TYCTHHU CTPyMy 3 Banu
HIBUJIKICTIO BIIOPSIAKOBAHOTO PYXY HOCIIB CTpymMy?

H - nezﬂ/E H ot + —_— = - — —
j=enu =——— |J=enu"-enu | j=o(E+E;) 3
2muv

4. | MarHiTHa I1HAYKLIS [OJIL, CTBOPEHOTO0 KOJOBHM IPOBIIHUKOM 3 CHJIOIO Bam
cTpyMy / B HIOTO IIEHTPi JIOPIBHIOE:

77y Hiho) Aty _
B=20 B =~—-(cosa, —cos,). B="—"-—. B = wynl. 3
2R anR 0% 2) 27R o
5. | Skwuiif 3 HaBeAeHUX BUPA3IB JJIsI ONTHYHOI PI3HHUII XOAY BIAMOBITAE YMOBI Bam
CIIOCTEpEKEHs IHTepPEePEHIIIITHOTO MaKCUMyMy?
dsing=mi A=mi dsinq):@ A:M 3
6. z Bkaxite Hampsmok cuiu JlopeHna, 1o i€ Ha €JEeKTPOH, banmu
H SKIIO WOro MIBHIKICTh V TEPHEHANKYISPHA JI0 BEKTOPY
MarfitHO1 iHayKIil B (quB. puc.). Ik 3MIHIOETBCS pajiyc 5
?/“q 'y TpPaekTOpii  €JNEeKTPOHY 13  30UIBLICHHSAM  BEJIUYUHU
£ MarHiTHOI iHAYK1I{ (BiAMOBIAb OOTPYHTYITE aHATITHYHO)?

7. | 3HaiiTH pi3HUIO (a3 JIBOX TOYOK, IIO JIe)KaTh Ha OJHOMY IPOMEHI 1 bamu
3HAXOOAThLCSI Ha BiACTaHi /=2 OJHA BiI OJHOI, SAKIIO MOBKHHA XBHIII 5
A=1m.

8. Busnaure HanpsMok iHAYKIIHHOrO CTpymMy B bamu

TR KOJIOBOMY ~ KOHTYDi MpM  BUBEJCHHI 3 HBOTO
— MiBHIYHOTO TIOJIOCY (JIMB. PHC.) MOCTIHOTO MarHiTy. 5
Pe3ynbTaT nosicCHUTH.

9. | AmmiTyna rapMOHIYHUX KOJIMBaHb MaTepiajabHOi TOUKH A = 6 cM, a nepion | bamu
T = 4 c. 3anumiTe pIBHAHHS KOJMBaHb Ta 3HAWIITh MaKCHUMAaJbHY 10
HIBUAKICTB V,,, MaTepiadbHOI TOUKH.

10. | Ilydoxk Ginoro cBiTia Majae HOPMaJIbHO Ha CKIISHY IUIACTUHY, TOBIIMHA K01 | bamu
d = 0,4 mxm. TlokasHuk 3amomumoBaHHS ckina N = 1,5, XBumi  SIKHX
JIOBKMH, IO JIe)KaTh B Mexax Bugumoro cmektpa (Big A =4 10 M 10
mo A=710 -7 M), MiJICHJTIOIOTECS B BIIOUTOMY TTy4KY?

[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50
TecToBe 3aBnanns Ne 12 Buxkonaseunb I'pynna

VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

1. | 3akiHUUTH BUCIIB ,,SKIIO0 €IEKTPUYHUHN 3apsaj PyXaeTbCs, TO B IPOCTOPI HABKOJIO Bamt
HBOTO ICHYE...”

. CJICKTPUYHE 1 MarHITHE
MarHiTHe oJie eJIEKTPUYHE 110J1e 3
noJje

2. | SIxe 3 HaBeJCHUX PIBHSIHb € PIBHAHHSIM 3racal0uuX KOJHBAHb? banu

x = Acos(wt +¢) x = Acos ot x = Ae " cos(at+¢) A=Ae” 3
3. | MaruiTHa iHOYKLiS TOJS, CTBOPEHOTO HECKIHYCHHHM  MPSMOJIHIMHUM Bam
IPOBIAHUKOM 3 CUJIOIO CTPYMY / JOPIBHIOE:
Kt _ ) Ao _
B=—. B ==—"—"-(cosa, —COS ,). B="—. B = sy4nl. 3
2R 47R ( ' 2) 27R 0
4. | Slkmii 3 HaBeIEHWUX BUPA3IB JUISI ONTHYHOI PI3HUIN XOAY BIAMOBITAE YMOBI Bann
croctepekeHs AU pakIiitHoro MiHIMymy?
dsinp=mA A=mA dSing):w A:(Zm%)ﬂ' 3
5. | SIxe 3 HaBeZEHUX PIBHSIHB BiJINOBIIA€ PIBHSIHHIO IUIOCKOI FApMOHIYHOI XBHIII? banu
X = Acos wt §(X,t)=ACOSa)(t—§) x=Acos(wt+¢p) | £(0,t)=Acos(wt+g) 3
\'

6. | Timo s3uiiicHroe rapMoHiuHi KomuBaHHA 3a 3akoHoM x = 0,5 cos 4t (m). | bamm
BusHaunTy amIuiityy, nepioj i 4aCTOTy KOJIMBAHb. 3)

1. Cf) é 3HalTH HaAmNpSAMOK MarHiTHOi iHAyKmii moms, o | bamm

: CTBOPIOETHCSA NPOTWIIEKHO CHPSIMOBAaHMMU CTpYMamH 5
4 cuyoro / B Touri A (1uB.puc.).

8. | BusnHaure pisHuIIO (a3 KonMMBaHb, IO 337aHi PIBHAHHAMHU X, = Asin(2zt-7/3) i | bamm
X, = Asin(2zt+7/3). 3)

9. | PiBHAHHS KONMBaHb JDKEpeda IUIOCKOI TPYXHOT XBWiIi Mae BUrisia | bamm
£(t)=4sin 60077 (cM). 3HalTH 3MileHHA &£(/,t) BiJ MOJNOKEHHS PIBHOBAard TOYKH,

[0 3HAXOAMTHCSA Ha BifcTani (= 75 cM Big [pKepena st MomeHTy dacy t,=| 10
0,01c micns mowarky koymBasb. LlIBuakicTe momupernHs Xt V= 300 m/c.

10. | Cuna ctpymy B mpoBigHuKy piBHOMipHO 3poctae Bim |, =0 mo |, =3A3za| bamu
BiApi3ok vacy t, =10M. BusnaunTu 3apsan (, KU NpOHIIOB B310BXK MPOBiIHUKA 10
3a 1IeH Jac.

[IpuitHsATHII CTaHAAPT OIIHKU
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecToBe 3aBranns Ne 13 Buxonaseunb I'pynna
1. | MarniTHa iHAYKIIS 10N, CTBOPEHOTO CKIHUYCHHHM MPAMOJIHIHHUM Banu
IIPOBIIHUKOM 3 CHJIOIO CTPYyMY / JOPIBHIOE:
7y gty A _
B= . B =-"—(cosa, —COSx,). B=""-. B= nl. 3
2R 47R % 2) 27R a
2. | SIxe 3 HaBeIGHUX PIBHIHD BiAIOBIJA€ PIBHIHHIO IUIOCKOI FApMOHIYHOT XBHITI? bamn
X = Acos at §(x,t)=A00327rG—%) x=Acos(awt+¢p) | £(0,t)=Acos(wt+9) 3
3. | 3akiHUMTH BHCIIB «SIKIO EICKTPUYHHUM 3apsi HEPYXOMHH, TO B IPOCTOPI Bam
HABKOJIO HBOTO ICHYE...»
. SJIICKTPUYHE 1 MarHITHE
MarHiTHe 1oJie eJIEKTPUYHE I10J1e 3
noJje
4. | IoBXMHY MaTEeMaTHUYHOTO MasTHUKA 30UIpIIMIIM B YOTHpU pasu. Sk Bam
3MIHUTBCS MEP10J KOJIMBAHb?
3MEHIIMTHCA B 2 pa3u |  36inbmmThes B 2 pasu | 36imbmmnThes B 4 pasm 3
5. | fka 3 HaBexpeHux QGopmyn BimoOpakae 3B’S30K Mik YacCTOTOIO 1 IIBHKICTIO Bam
3BYKOBOI XBHJII?
V=Av v=JRT/u v=yRT/u vT =1 3
6. | BuzHaure  pisHMm0 a3  KoJMBaHb, [0  3aJaHi  PIBHAHHAMHU | bammu
X, = Asin(2zt — 7/ 4) i x, = Asin(2xt+z/4). 5
7. C{} ___________ {{) 3HaWTH HAOmpsIMOK Mar”iTHOI 1HAYKIII mojs, 1o | bamm
“ e CTBOPIOETBCS  OJHAKOBO CHPSIMOBAaHMMHU CTpyMaMH 5
R e .
4% cuiioro / B Touri A (nuB.puc.).
8. | AMmiTyga rapMOHIYHMX KOJMBaHb MaTepianbHOI Touku A = 5 cM, nepion | bamu
T'=2 cimnovarkosa daza ¢, = /3. 3anumiTe PiBHAHHS KOJIMBAHb. 5
9. | 3apskeHa YaCTHHKAa PYXaeThCsl B MAarHITHOMY IIOJIi MO KoJdy paniycom | bamm
R=4cM 3 MBHIKICTIO vV =10°wm/c . MarHiTHa iHAYKIiS 0TSt B =0,3 Tin. 3HAHTH 10
3apsi/l YACTUHKH, SKILO BIJJOMO, IO ii KIHETUYHA eHeprist W =6 keB .

10 Awmmnepwmertp, omip sxoro R, =0,16 Om, 3amrynToBano onopom R, =0,040m. banu
" | Ammepmerp nokasye crpym |, =8A. Homy nopisaioe ctpym | B Maricrpani? 10
[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
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Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecroBe 3aBaannsa Ne 14 Buxonaseunb I'pynna
1 Axy nazBy B Cl Mae onuHMISI BUMIPIOBaHHS MAarHiTHOI 1HAyKIii? Ska ii Bam
" | po3MipHICTB?
kr-M2/A%-c? I'n H/Kn Kr/A-c? 3
5 B. BUJIMMOMY Jlialta30H1 XBWJIb JOBXXMHA XBWUJIl CBITJIA SKOTO KOJBOPY € Bamt
" | 6ibIIOK0?
CHHBKOTO | ’KOBTOT'O | YEepBOHOTO | 3€JICHOTO 3
3 Slka 3 HaBeneHux (opMmyn BHU3HAUA€ 3B 30K MK LHKIIYHOI YacTOTOIO Bann
* | KONIMBaHb Ta NEPiIOIOM KOJIHMBAHB?
=27V @=,/k/m w=,/1/LC w=2rx/T 3
4 Slkuii 3 HaBelEHUX BUpPA3iB Ui pi3HUII (a3 BIANOBITAE YMOBI CIIOCTEPEKEHS B
* | inTepdepeHuinHoro MiHiMymy?
A =27xm Ap=(2m+1)x Ap=(2m+1)z/2 Ap=7mm 3
5. | 3akiHunTH BUCHiB «HaBKOJIO NPOBIAHUKA 3 CTPYMOM ICHYE...» banu
MAarHiTHe 1oJie | EJIEKTPUYHE T10JIe €JIGKTPUYHE 1 MAarHITHE T0JIe 3
5 PiBHsHHS rapMOHIYHOTO KOJIMBaHHSI JTaHO B Burisial | bamm
" | x =0,7 cos(600st +7/3) (cMm). 3HalAITh MTOYATKOBY a3y, aMILTITYay i mepioa 5
KOJIBaHb.
. . banu
B opHOpimHe MarHiTHe TIOJie, NEPHIEHIUKYISAPHO [0
7. HaNpsSIMKY BEKTOpa CHUJIOBUX JIIHIN TOJIS, BIIITAE €IEKTPOH
(muB.puc.). Busnaure HanpsmMok cuiu Jlopenua, mo i€ Ha 5
esleKTpoH. HapucyiiTe TpaekTopito pyXy €JeKTpoHa.

8 300pa3iTh TPAEKTOPIIO B3JAOBXK SIKOI PyXa€ThCst TOUKa, 1110 Oepe ydactb y Box banu
B3a€MHO MEPIEHINKYISIPHUX KOJIMBAHHSAX, SKIIO pi3HULA Pa3 Ap = /2 1 2Xn= 5
Ym (Xm i Yy - aMIUTTyId KOJIMBAHb).

9 Ha minuay mmpusoo b =6 10°M mnagae HopMambHO mapaienbHHil mydok | Bamu

" | MOHOXPOMATUYHOTO CBiTIIa 3 JIOBXHHOIO XBuHii A =5 10 7w ITig sxum 10
KyTOM ¢ Oyjie crioctepiratucst TpeTiil 1udpakuiiHuil MiHIMyM CBiTia?

10, Enemenr 3 eneK_TpopymiﬁHom CUJIOIO & :'2B Mae B.HyTpiHIHiI\/'I onip r=0,5Owm. | bamu
BusHaunuTy naaiHHS Halpyru B €JIeMEeHTI Npu cuil ctpyMmy B komi | =0,25 A. 10
3HaWTH 30BHIIIHIN OMip KOJa MPU IIUX YMOBAX.

[TpuitHATHII CTaHAAPT OIIHKHU
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Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecroBe 3aBaannsg Ne 15 BukonaBennb I'pynna
1. | dopxuna mpyxuHoi xBumi A = 1,8M. Ha skiii Bigcranmi 3Haxogsarbes Bau
HaWOIMKYl YaCTHHKH, IO 3MIMCHIOIOTHh KOJIMBAHHS B MPOTHICKHHX (Dazax?
1,8 M | 09 M | 2,7 M 3
2. | MarepianpHa TOYKa PYXa€ThCS B IUIOMIMHI XY TiJ JI€I0 JBOX B3aEMHO
MEPIEeHIUKYIIPHUX KOJIMBaHb, IO MalOTh pi3HULIO ¢a3 A@ = . 3a skowo | Bamu
TPAEKTOPIEIO PYXA€ETHCS MaTepiajabHa TOUKa?
napa0osa | npsiMa | eIline | KOJIO 3
3. | 3akony Oma B mudepeHmianbHii (opMi BiJIITOBIAAE BUPa3 banu
| =% j=of j=end 1= 3
R R
4, | Sxmii 3 HaBeACHUX BHpPA3iB BIANOBIIaE HaWMEHIIII BIJICTaHI MK B
MTYYHOCTSIMH CTOSIYOT XBUTI?
A/4 A2 A 24 3
5. | 3a sxoro 3 HaBeAeHHX (GOPMYJ BH3HAYAETHCS TYCTHHA €HEPrii MarHiTHOTO Bau
1noJsi?
W =mv?/2 W=LI?/2. w=g E*/2 W= g H? /2 3
6. . . . . . banu
YoMy TOpIBHIOE MIBUIKICTh CBITJIA B CEPEIOBUIII, e £ =6 1 4 =17 3
7. banu
Busnaute HampsMOK IHAYKIIITHOTO CTPYMy B KOJIOBOMY
N S| | KoHTYpi Hpu BBeJEHHI B HHOTO MiBHIYHOTO TOMIOCY (JIUB. PHC.) 5
- MOCTIMHOTO MarHity. Pe3ynbrar nosicHUTH.
8. | PiBHsAHHA TapMOHIYHOTO KOJIMBAHHS JIaHO B Buninl | bamu
x=0,007cos(6007t +7/3) (cm). 3HaiimiTh mMepiog 1 YacTOTy KOJMBaHb, a
Takoxk (hasy B MOMeHT dacy t, =107c.. >
9. | Ha tomky muiBky ( n = 1,33) mamae mapanenbHUi Ty4dok Oimoro cpitna. | bamm
Kyt nmaginas o = 7/ 4 .3a sxoi MiHIMaabHOT TOBIIMHU TIUTIBKH BigOWTe 10
CBITJIO Oyze xoBToro Koybopy ( A = 0,6 Mmxm )?
10. | ITicns 3emiieTpycy B 3eMHil KOpPi PO3IIOBCIO/KYIOTHCS B XBUJIi; monepeyna i | bamm
MOB3/0BXKHS. 3HAWIITh BIACTaHb J0 3€MJIETPYCY, SKIIO BiOMI BEIMYUHH
000X IIBHJIKOCTEH 1 MPOMDKOK 4Yacy At MDK MNPUXOAOM IOB3J0BXKHBOI 1 10
TIONIEPEYHOI XBUJIb.
[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecToBe 3aBranns Ne 16 Buxonaseunb I'pynna
1. | BusgBuTu MardiTae mosie MOKHa 3a II€O Ha... Banmu
JIOBiMbHUH HpOBiHHUK 3 HEPYyXOMY pyxomi
NPOBIAHUK Oe3 CTpyMOM 3apsAIKEHY €JIEKTPUYHI1 3
CTpyMy KYJBbKY 3apsiiu

2. | SIxe 3 HaBeJEHUX CHIBBIAHOIICHB BiOOpa)kae 3B’SI30K HUKIIYHOI YaCTOTH 3 Bam

11€pi0/10M KOJIMBAHb?
® =2xv w=2x/T T=1v v=w/2r 3

3. MaleiTHa THYKITiS TTOJISI CTBOPEHOT'O JIOBI'MUM COJICHOIIOM 3 CHJIOO CTpyMYy [ Bam
JOPIBHIOE:

Bzﬂ;F‘;I ) B:%"Rl(cosal—cosaz). B:%. B = synl. 3

4, | Slke 3 HaBeJCHHWX pPIBHSAHb BIJANOBIJAE PIBHSAHHIO IJIOCKOT TapMOHIYHOT Bamn
XBUTI?

x = Acos wt E(x,t)=Acos(wt—kx) | x=Acos(awt+¢) | £(0,t)=Acos(wt+g) 3

S. | B sikoMy 3 HaBeJCHHX BHIB CBIiTJIa KOJHMBAHHS BEKTOpA HAMpPYXKeHOCTi E
€JIEKTPUYHOI0 NOJs B1IOYBAIOThCS Y BCIX HaNpsMKax, NEpHEeHAUKYIApHUX | bamm
HaNpPsSIMKY PO3IOBCIOPKEHHS CBITIIa, PIBHOIMOBIpHO?

THIAHO SNINTUYHO 4aCTKOBO
MIPUPOJTHOMY 3
MOJISIPU30BAHOMY MOJIIPU30BAHOMY | TIOJIIPH30BAHOMY
6. R ] . banu
VB 8 /¥ Bka3atu HampsMOK Iii cunu Amiepa Ha MpPOBIIAHUK 3
_{@é/ CTPYMOM CHJIOI0 / B MarHiTHOMY 1oJIi (IUB.pHC.). 5

7. | 3HaiiT pi3HMLIO (a3 JBOX TOUOK, IO JIeXKaThb HA OJHOMY IPOMEHI 1 bamn
3HaXOMATLCS Ha BiAcTaHl ¢=8M OJHA BIJ OJHOI, SIKIIO AOBXHWHA XBHIII 5
A=1m.

8. | CkijbKH BHUTKIB HiXpOMOBOro JIpotTy aiamerpoM d = 1mM noTpiOHo HaButu |  bamn
Ha ¢apdopoBUil WITIHAP paaiycoM I =2,5¢M, 00 OTpUMATH T4 3 OIIOPOM
R =400 Om? [uromuii omip Hixpomy p = 10° Om-m? 5

9. | PiBHAHHS KOJMBaHb MaTepiajbHOI TOUKM Macoro M = 10 r BigOyBaroTbes 3a | bamu
3aKOHOM x:SSin[%H%j (cM). BuzHauuT MakcMMalbHYy CHJTY, IO Ji€ Ha 10
MaTepiaJibHy TOUKY.

10. | Ha By3bKy LIIIMHY Majja€ HOPMAJIBHO MOHOXpomatuyHe cBiTio .Hamnpsmok |  Bbamu
Ha YEeTBEPTY TEMHY IUQpakUiiiHy cMyry ckiagae 2,2°. BuzHauTte CKiUIbKH 10
JIOBXKHH XBWJIb BMIIIYETHCS HA IMPHHI TIIJIHHMA.

[IpuitHsATHII CTaHAAPT OIIHKU
F FX E D C B A
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecrToBe 3aBmannsa Ne 17 Bukonapenpb I'pynna
1. MaleiTHa IHYKITiS TI0JIsI, CTBOPEHOT'O KOJIOBHM CTPYMOM CHJIOIO CTpyMy [ Bam
JOPIBHIOE:
B:%Fgl, Bz%";(cosal—cosaz). B:%. B = sy nl. 3
2. | Slxuii 3 HaBEeICHWX BHUpPA3iB BIJMOBiIa€ BU3HAYEHHIO JIOTApH(PMIYHOTO Bann
JICKPEMEHTY 3racaHHs?
A=pT A=InA(t)/A(t+T) r=1/8 A=Ae " 3
3. | SIxuii 3 HaBeJICHUX BHPA3iB BIMOBIIa€ BU3HAYCHHIO CHUJIU CTPyMY? banu
=Y | =]j,ds =4 - 3
R S dt R+r
4. | SIxwii 3 HaBeIeHUX BHpa3iB BiAmoBigae 3akony Dapanes? banu
8:—L%. Ez—dd—ctb. L = s,n?V I:Rir. 3
5. | Slke 3 HaBeJCHWX pPIBHSAHB BIJANOBIJA€ PIBHSAHHIO IUIOCKOI TapMOHIYHOI Bann
XBUTI?
X = Acos at E(xt)= Acosw(t—é) x=Acos(wt+¢p) | £(0,t)=Acos(wt+9) 3
6. | Timo 3milicHroe rapMoHi4HI KoaMBaHHA 3a 3akoHOM x = 0,5 cos 47t (m). banu
BusHaunTy nepios1 KOJMBaHb, aMILTITYAY 1 MOYAaTKOBY (a3y. 5)
7. | Ilmocka XBWJIS PO3MOBCIOJUKYETHCS B3IOBXK TPAMOi 3  HIBHJIKICTIO bamm
v = 100 m/c. HaiimeHma BiJICTaHb MK TOYKaMH, B SKHMX KOJUBaHHI
B1/I0YBalOThCSI B MPOTWIEKHUX (pa3ax, mopiBHioe 1 M. Busnaure wacroty 5
KOJINBaHb.
8. B® © & y |Braxire Hanpsmok cwim Jlopenma, mo i€ Ha | Bamm
B ® @a_é €JIEKTPOH,  SIKILO HOro  MBUAKICTE V
TepIeHNKYIAPHA BEKTOPY MarHiTHOI iHaykuii B 5
(muB. puc.). Hapucyiite TpaekTOpito pyxy
eJICKTPOHA.
9. | Ha minuay mupumoro 2-10 ©° cM majgae HOPMAIbHO MapaIeIbHHIT MydOK bamn
cBiTIa 3 MOBXMHOI XBuA A = 5-10 ° cM. 3HAHTH WHPHHY 306paKeHHs
UIUIMHA Ha €KpaHl, 10 pPO3TAallOBaHMM Ha BiACTaHl 1M 3a IIIJIMHOLO.
[upunoro  300pa)keHHS  BBAXA€ThCS  BIACTaHb  MDK  NEPUIMMHU 10
TUGPaKIIfHUMU ~ MIHIMyMaMH, L0 OOMEXYIOTh TOJOBHMM  MaKCUMyM
TUQpakLifHOi KapTUHH.
10. | 3ammcatu piBHSHHSA pPyXy, SKHA € pPE3yIbTaTOM JOJaBaHHS JBOX bamu
TapMOHIYHHUX KOJIMBaHb OJTHAKOBOI'O HANPSAMKY 3 OJIHAKOBUMH aMILTITY1aMU
A = 0,02 m Ta ogHakoBuMH miepiogamu 7' = 8 c. Pi3HmIs (a3 KoIuBaHb 10
JIOPIBHIOE Ap = /4.
[TpuitHATHII CTaHAAPT OIIHKU
F FX E D C B A
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecroBe 3aB1annsa Ne 18 Buxonaseun I'pynna
1. FppnaoHTanLHa CKJIaJIOBa HAIPY>KEHOCTI MAarHiTHOTO TOJIA 3eMJli TpH pyci Bam
BiJ] ITOJIIOCA JIO €KBATOPa
36inpmyeThC | 3MEHIIYETHCS | HE 3MIHIOETHCS 3
2. | Slxkuii 3 HaBeACHMX BHUpa3iB BIANOBIAA€ TEPIOAy BIACHUX KOJHUBAHb Bann
MaTEMaTUYHOTO MasSTHUKA?
T=27/w T =27JLC T =2x¢/g T:ZﬁM 3
3. | Sxwuii 3 HaBeaeHUX BUpa3iB Bianosigae EPC camoinmykiii? Banmu
8=—Ld—|. €=—d—d). L = up,n?V E=1(R+r). 3
dt dt
4. | loBkuHA XBHJII — LI€ BIJICTaHb MK JIBOMa HAHOJM)KYMMU TOUKAMH XBHIIL, Baxu
10 KOJIMBAIOTHCSA 3 pi3HUIIEIO (a3
T | 2z | 7/2 | 3z 3
5. | Slke 3 HaBeJCHHWX pIBHSAHb BIJANOBIJAE PIBHAHHIO IIJIOCKOI TapMOHIYHOT B
XBUTI?
X = Acos ot §(X,t):ACOSZH(%—%j x=Acos(awt+¢) | £(0,t)=Acos(wt+g) 3
6. | BuzHauTe TpaekTOpiO 3a SKOK PYXAEThCs TOYKA, IO Oepe ydacTh y IBOX | banm
B3a€EMHO TEPIEHANKYISIPHUX KOJMBAHHSIX 3 OJHAKOBUMH YaCTOTAMH, 5
pizauneio gpasz Ap = 3/2x 1 onnakoBumu ammurirynamu ( Xm= Y).
7. I BusHnaure HanmpsMOK BEKTOpa MarHiTHOI 1HIYKIIIT MOJIA, 110 baim
ﬁl Jl€ Ha OPSIMOJIHIMHUI MPOBIAHUK 3 CTPYMOM, SIKIIO CUiIa 5
AMIiepa Mae HampsIMOK, KU BKa3aHU Ha PUCYHKY.
8. | Buznaute pi3HuIt0 (a3  KoOIWMBaHb, IO  3aJaHl  PIBHIHHSAMHU bainn
X, = Asin(2zt —z/4) i x, =Asin(at +x/4). 5
9. | Ha winuay mupunoro b = 9\ mnagae HOPManbHO MapalelbHUN ITy4OK baiu
CBITJIa 3 JOBXkUHOIO XBuil A. Ilig sxkum kyrom Oyne croocrepiratuch 10
TpeTi nudpakuiiHui MIHIMyM CBITJIA.
3a 3oBHImHEBOTO onopy R1= 8 Om cuna crpymy B koui 11= 0,8 A, a3a onopy | bamm
10. | Ro= 15 Owm cuna ctpymy 1,=0,5 A. Buznauutu cuny crpymy l; KOpOTKOro 10
3aMUKaHHS JDKepella CTpyMy.
[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecroBe 3aBpanusa Ne 19 Bukonagpenn I'pyna
1. | flxa 3 wHaBemeHux (opMys BIAMOBIAA€ IUKIIYHIA YacTOTI KOJHBaHb 2
IIPYKUHHOI'O MasiTHUKA?
=27V @ =,/k/m w=,/1/LC w=2xT 3
2. | BusaButu MartaiTHe moJjie MOKHa 3a €O Ha... Banmu
JIOBITbHHH HpOBiAHIK 3 HEPYXOMY pyxomi
MPOBITHUK 0€3 CTpyMOM 3apsIKEeHy eJIEKTPUYHI 3
CTpyMy KYJIBbKY 3apsau
3. | Skwii 3 HaBeleHUX BUPA3iB BiIMOBIAE€ BU3HAYCHHIO T'YyCTUHU CTPYMY? banu
= j-- j =enu i=L1E 3
dS  dt P

4. | Slkwii 3 HaBEJACHWX BUPA3IB IJIS ONTHYHOI PI3HMIN XOAY BIAMOBiJa€ YMOBI Bamn

criocTepekeHs inTepdepeHinHoro MiHimymy?
dsing=mA A=mA dsinquw Azw 3

5. | MarepianbHa TOUKa PyXae€Tbcs B IUIOHIMHI XY MiJ I€I0 JBOX B3a€MHO
NEPICHIUKYIIIPHUX KOJMBaHb, M0 MawTh pisHUI0 ¢a3 Ap=x/2 i| Bam
OJIHAKOBI aMILTITYIH. 3a SKOI TPAEKTOPIEIO PYXa€ThCs MaTepiaibHa TOUKa?

napaGona | npsimMa | erine | KOJIO 3

6. z Bkaxite HampsiMmok cunu JlopeHia, 1o Jii€ Ha eNeKTPOH, banu

5 SKIIO HWOTO MIBUJAKICTH V TEPICHIUKYISIPHA J0 BEKTOPY
MaritHol iHayKiii B (auB. puc.). SIk 3MIHIOETBCS pajiyc 5
’?/“q Ty Tpaemczpﬁ €JIEKTPOHY 13 3MEHILEHHSAM BEIUYUHU MarHiTHOI
x THAYKIIIT.

7. | 3HaiiTH pi3HUIO (a3 JIBOX TOYOK, IIO JIe)KaTh Ha OJHOMY IPOMEHI 1 bann
3HAXOIAThLCI Ha BiAcTaHl ¢ =1,5M OJHA BiJg OJHOI, SKIIO JOBXKHHA XBHIII 5
A=3m.

8. | PiBHaHHS TapMOHIYHOTO KOJIMBAaHHS JIaHO B BUTTISAIL banmu
x = 0,05c0s(600xt +7/4) (cm). 3HaMIITG aMILTIITYay, MMEPIOA 1 MOYATKOBY 5
(hazy KOJIMBaHb.

9. | BuU3HaYHMTH KUTBKICTh TEIJIOTH, IO BUIUIAETHCS 32 OJHY CEKYHIY B OJMHUII bamn
00'eMy MIZHOTO JPOTy MpH TYCTUHI cTpymy j =30 Aler?. TTurommii orip
Miai p = 1,7-10'8 OM'M. 10

10. | Yepe3 koTymiky 3 iHgykTuBHIcTIO L = 0,21 ['H Tede cTpym, 110 3MiHIOEThC 3 | Bamu
4acoM 3a 3aKOHOM I = 1lpsin ot, te lp = 0,01 A . Ilepiox KoJIHMBaHb
T = 0,02 c. 3HaliTH 3aJEXKHICTh B Yacy Ta MakcuMmainbHe 3HadeHHs EPC 10
CaMOIHJYKIIi1, 0 BUHUKAE B KOTYIIIIII.

[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecroBe 3apganng Ne 20 Bukonagpenn I'pyna
1. | 3akiHuuTH BUCHIB ,,SIKIIO EIEKTPUYHUN 3aps]l PyXaeTbCs, TO B IPOCTOPI Bam
HABKOJIO HOTO iCHYE...”
MarHiTHe IoJie EJIEKTPUYHE T10J1e CHICKTPHHIE 1 MArHITHE 3
noJje
2. | SIxe 3 HaBeIECHHMX CITIBBIIHOIIEHBb BigoOpa)kae 3BSI30K ITUKIIYHOI YacTOTH 3 Bam
MepioJIOM KOJIMBAHb?
=21V o =2xn/T T=1v v=1T 3
3. | dosxuna xBumi A = 1,8m. Ha s#kiii BifcTaHi 3HaXOAThCA HaMOIMKY Bau
YaCTUHKH, 110 3/IIHCHIOIOTh KOJMBAaHHS B MPOTWIEKHUX (azax?
1,8 M | 09 M | 2,7 M 3
4. | B skoMy 3 HaBeJE€HHWX BHUJIB CBiTJa KOJHMBaHHJ BEKTOpPA HAINPYXKEHOCTI E Banu
€JIGKTPUYHOTO TOJI BiOYBAIOTHCS B OJIHOMY Hampsmi
THIAHO SIIIITUYHO YaCTKOBO
MOJIIPU30BAaHOMY TPHIPOAHOMY MOJIIPU30BAHOMY | MOJSIPU30BAHOMY 3
5. | [loroky marHiTHOI iIHAYKIIT BIAOBITa€ BUPa3 bamn
@ = [ Bds r=|(Bdl r=(Edl @ = [ Eds 3
6. | AmMmiTyga rapMOHIYHUX KOJHMBaHb MaTepianbHoi Toukun A = 6 cm, mepiox | bamm
T =4 c , novatkoBa a3a ¢, = 7. 3aIULIITh PIBHIHHS KOJIMBAHb. 5
7. . . . . banu
YoMy JOpiBHIOE MIBUKICTh CBITJIa B CEPEAOBUIII, A€ £=2,25,a u=17 z
8. | 3HaiiTu maaiHHSA HANPYTU HA MITHOMY JApOTi goBkuHOW | = 500M i giamerpom | bamu
d=2 MM mpu cum crpymy B HbOMYy | =2A. Ilurommii omip wmimi
p=1,7-10% Omm. 5
9. | MarHiTHHA TOTIK, [0 TPOHHU3YE KOHTYp, 3MIHIOEThCS 3 YacOM 3a 3aKoHOM | bamm
® = @ cos r t. 3naiiTu 3anexHicts EPC iHayKIii 1 iHAYKUIHHOTO CTpyMy B 10
KOHTYpI BiJ] yacy, sIKIIIO0 ONip KOHTYpY JOpiBHIOE R .
10. | sIka ToBumHa IIapy Macja Ha MOBEPXHi CKJIa, KOJIH MPHU CIIOCTepexkenHi itoro | bamy
i Kyrom 45° Mu 6a4nmo xOBTUH KOMIP? (Nexra=1,55 ; Nyacna=1,4 ; A=630HM). 10
[TpuiiHaTuii cTaHgapT OIIHKH
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecroBe 3aBpanusa Ne 21

Bukonaseunb I'pyna

1. |3a skoi pi3HUmi (a3 ABa TApMOHIYHI KOJIMBAHHA OJHIET YacTOTH i Bam
OJTHOT'O HanpsiMy MOCJIA0JIOI0Th OAHE OJHOro?

T | 2z | z/2 | 3z 3

2. | Slke 3 HaBeACHHWX pIBHSHb BIAMOBINAE PIBHIHHIO IUIOCKOI TapMOHIYHOT Banu
XBU?

x = Acos at E(xt)=Acos(wt—kx) | x=Acos(wt+¢p) | £(0,t)=Acos(wt+g) 3

3. | Slxe 3 HaBeAEHUX CIIIBBIHOLIEHb BKa3ye 3B'SI30K T'YCTUHU CTpyMy 3 Bam
HIBHJIKICTIO BIOPSIIKOBAHOTO PYXY HOCIIB CTpymMy?

. . ne?JE R L
j=enu j=—— J=enu —-enu j=o(E+Eg) 3
2mv

4. | MaruiTHa IHIYKLisS TOJsI, CTBOPEHOTO KOJIOBUM IPOBITHHUKOM 3 CHJIOIO Bam
cTpyMmy / B IOr0 HEHTPI JOPIBHIOE:

B:”:le . B:%‘g(cosal—cosaz). B:%. B = sy4nl. 3

5. | Skwmii 3 HaBeJACHUX BHPA3iB JUIsI ONTHYHOI PI3HUII XOMY BIAIOBITAE YMOBI Bau
criocTepekeHs iHTepdepeHIitHoro MakcumMymy?

dsing=mA A=mA dsin(pzw =(2m+1),1 3

6. z Bkaxite HampsMmok cuin JlopeHna, 110 Ji€ Ha €JIEeKTPOH, bamu

5 SKIIO WOro MIBUAKICTb V MEPHEeHAMKYISIpHA 10 BEKTOPY
Mar”iTHol iHayKIlii B (auB. puc.). Ik 3MiHIOETBCS paiyc 5

T’:/'_‘q ) TPAEKTOpli  €NEeKTPOHY 13  30UIBIICHHSAM  BEITUYUHHU

K MAarHiTHOI 1HAYK1II (BIANOB1Ab OOTPYHTYITE aHATITHYHO)?

7. | BnaiiT pi3HMLIO (a3 JABOX TOUOK, IO JIEKaTh HA OJHOMY MPOMEH1 1 bamn
3HAXOJAThLCSI Ha BiACTaHI /=2M OJHA BiJ OJHOI, AKIIO JOBKWHA XBUJI1 5
A=1m.

8. BuszHaure HampsMOK I1HAYKIIMHOTO CTpyMy B bamn
O Sl s KOJIOBOMY KOHTYpI OpU BHUBEJEHHI 3 HBOIO

— MIBHIYHOT'O TOJIOCY (JIMB. PHC.) MOCTIITHOIO MAarHiTy. 5
Pe3ynbTaT NOSCHUTH.

9. | AMmiTyna rapMOHIYHUX KOJIMBaHb MaTepiajabHOI TOUKH A = 6 cM, a Tiepion bamn
T = 4 c. 3anumiTh piBHAHHS KOJIMBaHb Ta 3HAWAITh MaKCHUMAJIbHY
HIBUJIKICTB V,,,, MaTepiajJbHOI TOUKH. 10

10. | ITy4oxk Ginoro cBiTia Majae HOPMAIHHO HA CKISIHY TUIACTHHY, TOBIIMHA K01 | Bamm
d = 0,4 mxm. TlokasHuk 3amomumroBaHHS ckiaa N = 1,5, XBum  SKHX
JOBXKHH, MO JIe)KaTb B Mekax Buaumoro crektpa (Big A =4 10 M 10
n0 A=710 ' M), HiICHITIOIOTECS B BITOHTOMY MydKy?
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Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecToBe 3aBnanns Ne 22 Buxonaseunb I'pynna

1. | 3akiHYUTH BHCIIB ,,SKIIO SICKTPUIHHUNA 3apsij] PYyXa€ThCs, TO B MMPOCTOPI HABKOJIO Bam
HBOT'O ICHYE...”

. CJIIEKTPUYHE 1 MATHITHE
MAarHiTHE TMoJie CIIEKTPUYHE T10JIC 3
noJie

2. | Slke 3 HaBelleHUX PIBHSAHB € PIBHSHHSM 3TacalOuuX KOJHBaHb? banu

x = Acos(awt+¢) x = Acos at x = Ae " cos(awt+¢) A=Ae” 3
3. | MaruiTHa 1HAYKIIS 1O, CTBOPEHOIO  HECKIHUYEHHHUM  MPSIMOJIIHIMHHM Bann
MIPOBITHUKOM 3 CHJIOIO CTPyMY / IOPiBHIOE:
ity | Hiho) A _
B=". B =""—"—(cosa, —cosa,). B="-—. B= nl. 3
R el G 2) >R Hitlo
4. | Slkmii 3 HaBeIeHUX BUPA3IB Uil ONTUYHOI PI3HUII XOAY BIANOBIZAE YMOBI B
CriocTepexeHs TMQPaKIiiftHOro MiHIMyMy?
dsing=mi A=mA dsing = MDA A=M 3
5. | SIxe 3 HaBeCHUX PIBHIHB BIANOBITAE PIBHIHHIO IDIOCKOT TApMOHIYHOT XBHJII? Banu
X = Acos ot §(x,t):Acosw(t—5) x=Acos(wt+¢p) | £(0,t)=Acos(wt+p) 3
\%

6. | Timo 3xilicHroe rapMmoHiuHi KonuBaHHA 3a 3akoHom x = 0,5 cos 4t (m). | bamn
Busnauntu ammitTyy, nepioj i 4acToTy KOJMBaHb. S)

7. Cf) ! 3HaliTH HaAOpSAMOK MAarHiTHOT 1HAYKIii mons, uio | bamwm

© CTBOPIOETHCSA TPOTHIICKHO CHPSIMOBAHUMHU CTPyMaMu 5
Y cunoro / B Touri A (auB.puc.).

8. | BusHaure pisHHIIO (a3 KONMBAHb, IO 33/aHi PIBHAHHAMU X, = Asin(2zt-7/3) i | bamm
X, = Asin(2zt+7/3). 5

9. | PiBHAHHA KONMBaHb JpKepeda IUIOCKOI TpYyXHOT XBwil Mae Buran | bamm
£(t) =4sin 60077 (cM). 3HaNTH 3MilllEHHsT &£(/,t) BiJ IOJNOKEHHS PIBHOBArW TOYKH,

10 3HAXOJUThCS Ha BiACTaHI /= 75 cM Bi JpKepena Ui MOMEHTY uacy i, = 10
0,01c micns mouatky KonuBasb. llIBuakicte momupenns xsuii V= 300 m/c.

10. | Cuna ctpymy B mpoBimHuKy piBHOMipHO 3poctac Bim |, =0 mo |, =3A3za| bam
Biipi3ok wacy t, =10f. BusnaunTn 3apsn (, KU MPOMIIOB B3IOBXK IPOBITHUKA 10
3a 1ey vac.
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecToBe 3aBranns Ne 23 Buxonaseunb I'pynna
1. | MarniTHa iHAYKIIS 10N, CTBOPEHOTO CKIHUYCHHHM MPAMOJIHIHHUM Banu
IIPOBIIHUKOM 3 CHJIOIO CTPYyMY / JOPIBHIOE:
7y gty A _
B= . B =-"—(cosa, —COSx,). B=""-. B= nl. 3
2R 47R % 2) 27R a
2. | SIxe 3 HaBeIGHUX PIBHIHD BiAIOBIJA€ PIBHIHHIO IUIOCKOI FApMOHIYHOT XBHITI? bamn
X = Acos at §(x,t)=A00327rG—%) x=Acos(awt+¢p) | £(0,t)=Acos(wt+9) 3
3. | 3akiHUMTH BHCIIB «SIKIO EICKTPUYHHUM 3apsi HEPYXOMHH, TO B IPOCTOPI Bam
HABKOJIO HBOTO ICHYE...»
. SJIICKTPUYHE 1 MarHITHE
MarHiTHe 1oJie eJIEKTPUYHE I10J1e 3
noJje
4. | IoBXMHY MaTEeMaTHUYHOTO MasTHUKA 30UIpIIMIIM B YOTHpU pasu. Sk Bam
3MIHUTBCS MEeP10 KOJMBAHb?
3MEHIIMTHCA B 2 pa3u |  36inbmmThes B 2 pasu | 36imbmmnThes B 4 pasm 3
5. | fka 3 HaBexpeHux QGopmyn BimoOpakae 3B’S30K Mik YacCTOTOIO 1 IIBHKICTIO Bam
3BYKOBOI XBHJII?
V=Av v=JRT/u v=yRT/u vT =1 3
6. | BuzHaure  pisHMm0 a3  KoJMBaHb, [0  3aJaHi  PIBHAHHAMHU | bammu
X, = Asin(2zt — 7/ 4) i x, = Asin(2xt+z/4). 5
7. C{} ___________ {{) 3HaWTH HAOmpsIMOK Mar”iTHOI 1HAYKIII mojs, 1o | bamm
“ e CTBOPIOETBCS  OJHAKOBO CHPSMOBAHMMHU CTpYMaMH 5
R e .
4% cuiioro / B Touri A (nuB.puc.).
8. | AMmiTyga rapMOHIYHMX KOJMBaHb MaTepianbHOI Touku A = 5 cM, nepion | bamu
T'=2 cimnovarkosa daza ¢, = /3. 3anumiTe PiBHAHHS KOJIMBAHb. 5
9. | 3apskeHa YaCTHHKAa PYXaeThCsl B MAarHITHOMY IOJIi MO Koy paxiycom | bamm
R=4cM 3 MBHIKICTIO vV =10°wm/c . MarHiTHa iHAYKIiS 0TSt B =0,3 Tin. 3HAHTH 10
3apsi/l YACTUHKH, SKILO BIJJOMO, IO ii KIHETUYHA eHeprist W =6 keB .

10 Awmmnepwmerp, omip saxoro R; =0,16 Om, 3amrynToBano onopom R, =0,040m. banu
" | Ammepmerp nokasye crpym |, =8A. Homy nopisaioe ctpym | B Maricrpani? 10
[TpuitHATHII CTaHAAPT OIIHKHU
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Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecroBe 3aBaannsa Ne 24 Buxonaseunb I'pynna
1 Axy nazBy B Cl Mae onuHMISI BUMIPIOBaHHS MAarHiTHOI 1HAyKIii? Ska ii Bam
" | po3MipHICTB?
kr-M2/A%-c? I'n H/Kn Kr/A-c? 3
5 B. BUJIMMOMY Jlialta30H1 XBWJIb JOBXXMHA XBWUJIl CBITJIA SKOTO KOJBOPY € Bamt
" | 6ibIIOK0?
CHHBKOTO | ’KOBTOT'O | YEepBOHOTO | 3€JICHOTO 3
3 Slka 3 HaBeneHux (opMmyn BHU3HAUA€ 3B 30K MK LHKIIYHOI YacTOTOIO Bann
* | KOIMBaHb Ta NEPiIOOM KOJIHBAHB?
=27V @=,/k/m w=,/1/LC w=2rx/T 3
4 Slkuii 3 HaBelEHUX BUpPA3iB Ui pi3HUII (a3 BIANOBITAE YMOBI CIIOCTEPEKEHS B
* | inTepdepeHuinHoro MiHiMymy?
A =27xm Ap=(2m+1)x Ap=(2m+1)z/2 Ap=7mm 3
5. | 3akiHunTH BUCHiB «HaBKOJIO NPOBIAHUKA 3 CTPYMOM ICHYE...» banu
MAarHiTHe 1oJie | EJIEKTPUYHE T10JIe €JIGKTPUYHE 1 MAarHITHE T0JIe 3
5 PiBHsHHS rapMOHIYHOTO KOJIMBaHHS JTaHO B Burisiai | bamm
" | x =0,7 cos(600st +7/3) (cMm). 3HalAITh MTOYATKOBY a3y, aMILTITYay i mepioa 5
KOJIBaHb.
. . banu
B opHOpimHe MarHiTHe TIOJie, NEPHIEHIUKYISAPHO [0
7. HaNpsSIMKY BEKTOpa CHUJIOBUX JIIHIN TOJIS, BIIITAE €IEKTPOH
(uB.puc.). Busnaure HanpsiMok cuiu JlopeHna, mo aie Ha 5
esleKTpoH. HapucyiiTe TpaekTopito pyXy €JeKTpoHa.

8 300pa3iTh TPAEKTOPIIO B3JAOBXK SIKOI PyXa€ThCst TOUKa, 1110 Oepe ydactb y Box banu
B3a€MHO MEPIEHINKYISIPHUX KOJIMBAHHSAX, SKIIO pi3HULA Pa3 Ap = /2 1 2Xn= 5
Ym (Xm i Ym - aMIUTITY/IM KOJIMBAHB).

9 Ha minuay mmpusoo b =6 10°M mnagae HopMambHO mapaienbHHil mydok | Bamu

" | MOHOXPOMATUYHOTO CBiTIIa 3 JIOBXHHOIO XBuHii A =5 10 7w ITig sxum 10
KyTOM ¢ Oyjie crioctepiratucst TpeTiil 1udpakuiiHuil MiHIMyM CBiTia?

10, Enemenr 3 eneK_TpopymiI?IHom CUJIOIO & :'2B Mae B.HyTpiHIHiI\/'I onip r=0,5Owm. | bamu
BusHaunTy naaiHHS Halpyru B €JIEMEHTI Npu cuill cTpymy B kol | =0,25 A. 10
3HaWTH 30BHIIIHIN OMip KOJa MPU IIUX YMOBAX.
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Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecroBe 3aBaannsg Ne 25 Bukonasennb I'pynna
1. | dopxuna mpyxuHoi xBumi A = 1,8M. Ha skiii Bigcranmi 3Haxogsarbes Bau
HaWOIMKYl YaCTHHKH, IO 3MIMCHIOIOTHh KOJIMBAHHS B MPOTHICKHHX (Dazax?
1,8 M | 09 M | 2,7 M 3
2. | MarepianpHa TOYKa PYXa€ThCs B IUIOMMHI XY TiJ JI€I0 JBOX B3aEMHO
MEPIEeHIUKYIIPHUX KOJIMBaHb, IO MalOTh pi3HULIO ¢a3 A@ = . 3a skowo | Bamu
TPAEKTOPIEIO PYXA€ETHCS MaTepiajabHa TOUKa?
napa0osa | npsiMa | eIline | KOJIO 3
3. | 3akony Oma B nudepeHmianbHii hopMi BiINOBIAae BUpa3 banu
| =% j=of j=end 1= 3
R R
4, | Sxmii 3 HaBeACHUX BHpPA3iB BIANOBIIaE HaWMEHIIII BIJICTaHI MK B
MTYYHOCTSIMH CTOSIYOT XBUTI?
A/4 A2 A 24 3
5. | 3a sxoro 3 HaBeAeHHX (GOPMYJ BH3HAYAETHCS TYCTHHA €HEPrii MarHiTHOTO Bau
1noJsi?
W =mv?/2 W=LI?/2. w=g E*/2 W= g H? /2 3
6. . . . . . banu
YoMy OpIBHIOE MIBUKICTh CBITJIA B CEPENOBUII, Ie £ =6 1 4 =17 3
7. banu
Busnaute HampsMOK IHAYKIIITHOTO CTPYMy B KOJIOBOMY
N S| | KoHTYpi Hpu BBeJEHHI B HHOTO MiBHIYHOTO TOMIOCY (JIUB. PHC.) 5
- MOCTIMHOTO MarHity. Pe3yiabTar nosicHUTH.
8. | PiBHsAHHA TapMOHIYHOTO KOJIMBAHHS JIaHO B Buninl | bamu
x=0,007cos(6007t +7/3) (cm). 3HaiimiTh mMepiog 1 YacTOTy KOJMBaHb, a
Takoxk (hasy B MOMeHT dacy t, =107c.. >
9. | Ha tomky muiBky ( n = 1,33) mamae mapanenbHui Ty4dok Oimoro cBitna. | bamm
Kyt nmaginas o = 7/ 4 .3a sxoi MiHIMaabHOT TOBIIMHU TIUTIBKH BigOWTe 10
CBITJIO Oyze xoBToro Koybopy ( A = 0,6 Mmxm )?
10. | ITicns 3emiieTpycy B 3eMHil KOpPi PO3IIOBCIO/KYIOTHCS B XBUJIi; monepeyna i | bamm
MOB30BXKHS. 3HAWIITh BiACTaHb 10 3€MJIETPYCY, SKIIO BiJJOMI BEITUYMHHU
000X IIBHJIKOCTEH 1 MPOMDKOK 4Yacy At MDK MNPUXOAOM IOB3J0BXKHBOI 1 10
TIONIEPEYHOI XBUJIb.
[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecToBe 3aBranns Ne 26 Buxonaseunb I'pynna
1. | BusgBuTu MardiTae mosie MOKHa 3a II€O Ha... Banmu
JIOBiMbHUH HpOBiHHUK 3 HEPYyXOMY pyxomi
NPOBIAHUK Oe3 CTpyMOM 3apsAIKEHY €JIEKTPUYHI1 3
CTpyMy KYJBbKY 3apsiiu

2. | SIxe 3 HaBeJEHUX CHIBBIAHOIICHB BiZOOpakae 3B’SI30K HUKIIYHOI YaCTOTH 3 Bam

11€pi0/10M KOJIMBAHb?
® =2xv w=2x/T T=1v v=w/2r 3

3. MaleiTHa THYKITiSI TTOJISI CTBOPEHOT'O JIOBI'MUM COJICHOIZIOM 3 CHUJIOK0 CTPyMY [ Bam
JOPIBHIOE:

Bzﬂ;F‘;I ) B:%"Rl(cosal—cosaz). B:%. B = synl. 3

4, | Slke 3 HaBeJCHHWX pPIBHSAHb BIJANOBIJAE PIBHSAHHIO IJIOCKOT TapMOHIYHOT Bamn
XBUTI?

x = Acos wt E(x,t)=Acos(wt—kx) | x=Acos(awt+¢) | £(0,t)=Acos(wt+g) 3

S. | B sikoMy 3 HaBeJCHHX BHIB CBIiTJIa KOJHMBAHHS BEKTOpA HAMpPYXKeHOCTi E
€JIEKTPUYHOI0 NOJs B1IOYBAIOThCS Y BCIX HaNpsMKax, NEpHEeHAUKYIApHUX | bamm
HaNPsSMKY PO3IOBCIOPKEHHS CBITIIa, PIBHOIMOBIpHO?

THIAHO SNINTUYHO 4aCTKOBO
MIPUPOJTHOMY 3
MOJISIPU30BAHOMY MOJIIPU30BAHOMY | TIOJIIPH30BAHOMY
6. R ] . bamn
VB 8 /¥ Bka3atu HampsMOK Iii cunu Amiepa Ha MpPOBIIAHUK 3
_{@é/ CTPYMOM CHJIOI0 / B MarHiTHOMY 1oJIi (IUB.pHC.). 5

7. | BnaiiT pi3HMLIO (a3 JBOX TOYOK, IO JIekKaThb HA OJHOMY HPOMEHI 1 bamn
3HaXOMATLCS Ha BiAcTaHl ¢=8M OJHA BIJ OJHOI, SIKIIO AOBXHWHA XBHIII 5
A=1m.

8. | CkijbKH BUTKIB HiXpOMOBOro JIpotTy aiamerpoMm d = 1mM noTpiOHo HaButu |  bamn
Ha (apdopoBuil nuIiHAP paaiycoMm I =2,5cM, 100 OTPUMATH MiY 3 OIIOPOM
R =400 Om? Iuromuii omip Hixpomy p = 10° Om-m? 5

9. | PiBHAHHS KOJMBaHb MaTepiajbHOI TOUKM Macoro M = 10 r BigOyBatoThes 3a | bamu
3aKOHOM x:SSin[%H%j (cM). BuzHauuT MakcMMalbHYy CHJTY, IO Ji€ Ha 10
MaTepiaJibHy TOUKY.

10. | Ha By3bKy LIIIMHY Majja€ HOPMAJIBHO MOHOXpomatuyHe cBiTio .Hamnpsmok |  Bbamu
Ha YEeTBEPTY TEMHY IUQpakUiiiHy cMyry ckiagae 2,2°. BuzHauTte CKiUIbKH 10
JIOBXKHH XBWJIb BMIIIYETHCS HA IMPHHI TIIJIHHMA.
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Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecroBe 3apaanns Ne 27 Bukonapenpb I'pynna
1. MaleiTHa IHYKITIS TI0JISI, CTBOPEHOT'O KOJOBUM CTPYMOM CHJIOKO CTpyMmy [/ Bam
JOPIBHIOE:
B:%Fgl, Bz%";(cosal—cosaz). B:%. B = sy nl. 3
2. | Slxkuii 3 HaBeICHHMX BHUpA3iB BIJIOBIJA€ BH3HAYCHHIO JIOrapu(PMidHOTO Bann
JICKPEMEHTY 3racaHHs?
A=pT A=InA(t)/A(t+T) r=1/8 A=Ae " 3
3. | SIxuii 3 HaBeJICHUX BHPA3iB BIMOBIIa€ BU3HAYCHHIO CHUJIU CTPyMY? banu
=Y | =]j,ds =4 - 3
R S dt R+r
4. | SIxwii 3 HaBeIeHUX BHpa3iB BiAmoBigae 3akony Dapanes? banu
8:—L%. Ez—dd—ctb. L = s,n?V I:Rir. 3
5. | Slke 3 HaBeJCHWX PIBHSAHB BIJANOBITAE PIBHAHHIO IJIOCKOI TapMOHIYHOI Bann
XBUTI?
X = Acos at E(xt)= Acosw(t—é) x=Acos(wt+¢p) | £(0,t)=Acos(wt+9) 3
6. | Timo 3milicHroe rapMoHi4HI KoaMBaHHA 3a 3akoHOM x = 0,5 cos 47t (m). banu
BusHaunty nepios1 KOJMBaHb, aMILTITYAY 1 MOYaTKOBY (asy. 5)
7. | Ilmocka XBWJIS PO3MOBCIOJUKYETHCS B3IOBXK TPAMOi 3  HIBHJIKICTIO bamm
v = 100 m/c. HaiimeHma BiJICTaHb MK TOYKaMH, B SKHMX KOJUBaHHI
B1/I0YBalOThCSI B MPOTWIEKHUX (pa3ax, mopiBHioe 1 M. Busnaure wacroty 5
KOJINBaHb.
8. B® © & y |Braxire Hanpsmok cwim Jlopenma, mo i€ Ha | Bamm
B ® @a_é €JIEKTPOH,  SIKILO HOro  MBUAKICTE V
TepIeHNKYIAPHA BEKTOPY MarHITHOI iHayKuii B 5
(muB. puc.). Hapucyiite TpaekTOpito pyxy
eJICKTPOHA.
9. | Ha minuay mupumoro 2-10 ©° cM majgae HOPMAIbHO MapaIeIbHHIT MydOK bamn
cBiTIa 3 MOBXMHOI XBUA A = 5-10 ° cM. 3HAHTH WHPHHY 306paKeHHS
UIUIMHA Ha €KpaHl, 10 pPO3TAallOBaHMM Ha BiACTaHl 1M 3a IIIJIMHOLO.
[upunoro  300pa)keHHS  BBAXA€ThCS  BIACTaHb  MDK  NEPUIMMHU 10
TUGPaKIIfHUMU ~ MIHIMyMaMH, L0 OOMEXYIOTh TOJOBHMM  MaKCUMyM
TUQpakLifHOi KapTUHH.
10. | 3ammcatu piBHSAHHSA pyXy, SKHA € pPe3ylbTaTOM JOJaBaHHSA JBOX bamu
TapMOHIYHHUX KOJIMBaHb OJTHAKOBOI'O HANPSAMKY 3 OJIHAKOBUMH aMILTITY1aMU
A = 0,02 m Ta ogHakoBuMH miepiogamu 7' = 8 c. Pi3HmIs (a3 KoIuBaHb 10
JIOPIBHIOE Ap = /4.

[TpuitHATHII CTaHAAPT OIIHKHU
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Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecroBe 3aBaannsa Ne 28 Buxonaseun I'pynna
1. FppnaoHTanLHa CKJIaJIOBa HAIPY>KEHOCTI MAarHiTHOTO TOJIA 3eMJli TpH pyci Bam
BiJl ITOJIIOCA JIO €KBATOpa
36inpmyeThC | 3MEHIIYETHCS | HE 3MIHIOETHCS 3
2. | Slxkuii 3 HaBeACHMX BHUpa3iB BIANOBIAA€ TEPIOAy BIACHUX KOJHUBAHb Bann
MaTEMaTUYHOTO MasSTHUKA?
T=27/w T =27JLC T =2x¢/g T:ZﬁM 3
3. | Sxwii 3 HaBegeHuX Bupa3iB Bianosigae EPC camoinmykimii? Banmu
8=—Ld—|. €=—d—d). L = up,n?V E=1(R+r). 3
dt dt
4. | loBkuHA XBHJII — LI€ BIJICTaHb MK JIBOMa HAHOJM)KYMMU TOUKAMH XBHIIL, Baxu
10 KOJIMBAIOTHCS 3 pi3HUIIEIO (ha3
T | 2z | 7/2 | 3z 3
5. | Slke 3 HaBeJCHHWX pIBHSAHb BIJANOBIJAE PIBHAHHIO IIJIOCKOI TapMOHIYHOT B
XBUTI?
X = Acos ot §(X,t):ACOSZH(%—%j x=Acos(awt+¢) | £(0,t)=Acos(wt+g) 3
6. | BuzHauTe TpaekTOpiO 3a SKOK PYXAEThCs TOYKA, IO Oepe ydacTh y IBOX | banm
B3a€EMHO TEPIEHANKYISIPHUX KOJMBAHHSIX 3 OJHAKOBUMH YaCTOTAMH, 5
pizauneio gpasz Ap = 3/2x 1 onnakoBumu ammurirynamu ( Xm= Y).
7. I BusHnaure HanmpsMOK BEKTOpa MarHiTHOI 1HIYKIIIT MOJIA, 110 baim
ﬁl Jl€ Ha OPSIMOJIHIMHUI MPOBIAHUK 3 CTPYMOM, SIKIIO CUiIa 5
AMIiepa Mae HampsIMOK, KU BKa3aHU Ha PUCYHKY.
8. | Buznaute pi3HuIto (a3  KoaWBaHb, MO  3a7aHl  PIBHAHHAIMH bainn
X, = Asin(2zt —z/4) i x, =Asin(at +x/4). 5
9. | Ha winuay mupunoro b = 9\ mnagae HOPManbHO MapalelbHUN ITy4OK baiu
CBITJIa 3 JOBXkUHOIO XBuil A. Ilig sxkum kyrom Oyne croocrepiratuch 10
TpeTi nudpakuiiHui MIHIMyM CBITJIA.
3a 3oBHImHEBOTO onopy R1= 8 Om cuna crpymy B koui 11= 0,8 A, a3a onopy | bamm
10. | Ro= 15 Owm cuna ctpymy 1,=0,5 A. Buznauutu cuny crpymy l; KOpOTKOro 10
3aMUKaHHS JDKepella CTpyMy.
[TpuitHATHII CTaHAAPT OIIHKHU
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecroBe 3aBpauusa Ne 29 Bukonagpenn I'pyna
1. | flxa 3 wHaBemeHux (opMys BIAMOBIAA€ IUKIIYHIA YacTOTI KOJHBaHb 2
IIPYKUHHOI'O MasiTHUKA?
=27V @ =,/k/m w=,/1/LC w=2xT 3
2. | BusaButu MartaiTHe moJjie MOKHa 3a €O Ha... Banmu
JIOBITbHHH HpOBiAHIK 3 HEPYXOMY pyxomi
MPOBITHUK 0€3 CTpyMOM 3apsIKEeHy eJIEKTPUYHI 3
CTpyMy KYJIBbKY 3apsau
3. | Skwii 3 HaBeleHUX BUPA3iB BiMOBIJAE BU3HAYCHHIO T'YyCTUHU CTPyMY? banu
= j-- j =enu i=L1E 3
dS  dt P

4. | Slkwii 3 HaBEJACHWX BUPA3IB IJIS ONTHYHOI PI3HMIN XOAY BIAMOBiJa€ YMOBI Bamn

crioctepekeHs inTepdepeHiHoro MiHimymy?
dsing=mA A=mA dsinquw Azw 3

5. | MarepianbHa TOUKa PyXae€Tbcs B IUIOHIMHI XY MiJ I€I0 JBOX B3a€MHO
NEPICHIUKYIIIPHUX KOJMBaHb, M0 MarTh pi3HUIO $az3 Ap=x/2 i| Bam
OJIHAKOBI aMILTITYIH. 3a SKOI TPAEKTOPIEIO PYXa€ThCs MaTepiaibHa TOUKa?

napaGona | npsimMa | erine | KOJIO 3

6. z Bkaxite HampsiMmok cunu JlopeHia, 1o Jii€ Ha eNeKTPOH, banu

5 SKIIO HWOTO MIBHJAKICTH V TEPICHIUKYISIPHA 10 BEKTOPY
Mar"itHol iHayKIii B (auB. puc.). SIk 3MIHIOETBCS paiyc 5
’?/“q Ty Tpaemczpﬁ €JIEKTPOHY 13 3MEHILEHHSAM BEIUYUHU MarHiTHOI
x THAYKIIIT.

7. | 3HaiiTH pi3HUIO (a3 JIBOX TOYOK, IIO JIe)KaTh Ha OJHOMY IPOMEHI 1 bann
3HAXOIATLCI Ha BiACTaHl ¢ =1,5M OJHA BiJg OJHOI, SKIIO JOBXHHA XBHIII 5
A=3m.

8. | PiBHaHHS TapMOHIYHOTO KOJIMBAaHHS JIaHO B BUTTISAIL banmu
x = 0,05c0s(600xt +7/4) (cm). 3HaMIITG aMILTIITYay, MMEPIOA 1 MOYATKOBY 5
(hazy KOJIMBaHb.

9. | BuU3HAYHMTH KUIBKICTh TEIJIOTH, IO BHIUTSIETHCS 32 OJHY CEKYHY B OMHUII bamn
00'eMy MIZHOTO JPOTy MpH TYCTUHI cTpymy j =30 Aler?. Tlutommii orip
Miai p = 1,7-10'8 OM'M. 10

10. | Yepe3 koTymiky 3 iHaykTuBHICTIO L = 0,21 ['H Tede cTpym, 1m0 3MiHIO€eThCs 3 | bamu
4acoM 3a 3aKOHOM I = 1lpsin ot, te lp = 0,01 A . Ilepiox KoJIHMBaHb
T = 0,02 c. 3HaliTH 3aJEXKHICTh B Yacy Ta MakcuMmainbHe 3HadeHHs EPC 10
CaMOIHJYKIIi1, 0 BUHUKAE B KOTYIIIIII.

[TpuitHATHII CTaHAAPT OIIHKU
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<4 5-9 10-15 16-22 23-30 31-40 41-50

VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa dizuxo-maremaTuunux gucuumiin HYI3Y
TecroBi 3aBnanus 10 3micToBoro moayJst Ne3 ,,Marnitne noJie. Enexkrpomarnernsm. KoauBanns ta xuuri.
OnTuka”. JIns Beix cnenianabHocTel i cneniamizamiii y raaysi suanb 26 ,,I{uBisibHa Oe3meka .

TecroBe 3apganng Ne 30 Bukonagpenn I'pyna
1. | 3akiHYuTH BUCHIB ,,SIKIIO EIEKTPUYHUN 3aps] PyXaeTbCs, TO B IPOCTOPi Bam
HABKOJIO HOTO ICHYE...”
MarHiTHe IoJie EJIEKTPUYHE T10J1e CHICKTPHHIE 1 MArHITHE 3
noJje
2. | SIxe 3 HaBeIECHHMX CITIBBIIHOIIEHBb BigoOpa)kae 3BSI30K ITUKIIYHOI YacTOTH 3 Bam
MepioJIOM KOJIMBAHb?
=21V o =2xn/T T=1v v=1T 3
3. | dosxuna xBumi A = 1,8m. Ha s#kiii BifcTaHi 3HaXOAThCA HaMOIMKY Bau
YaCTUHKH, 110 3/IIHCHIOIOTh KOJMBAaHHS B MPOTWIEKHUX (azax?
1,8 M | 09 M | 2,7 M 3
4. | B skoMy 3 HaBeJECHWX BHUIIB CBIiT/Ja KOJHMBAHHS BEKTOpPA HAMPYXEHOCTI E Banu
€JIGKTPUYHOTO TOJI BiOYBAIOTHCS B OJIHOMY Hampsmi
THIAHO SIIIITUYHO YaCTKOBO
MOJIIPU30BAaHOMY TPHIPOAHOMY MOJIIPU30BAHOMY | MOJSIPU30BAHOMY 3
5. | [loroxy MarHiTHOI IHAYKII1 BIATIOBIAa€ BUpa3 bamn
@ = [ Bds r=|(Bdl r=(Edl @ = [ Eds 3
6. | AmMmiTyga rapMOHIYHUX KOJHMBaHb MaTepianbHoi Toukun A = 6 cm, mepiox | bamm
T =4 c , novatkoBa (a3a ¢, = 77 . 3alULIITh PIBHIHHS KOJIMBAHb. 5
7. . . . . banu
YoMy JOpiBHIOE MIBUKICTh CBITJIAa B CEPEAOBUII, A€ £=2,25,a u=17 z
8. | 3HaiiTu maaiHHSA HANPYTU HA MITHOMY JApOTi goBkuHOW | = 500M i giamerpom | bamu
d=2 MM mpu cum crpymy B HboMy | =2A. Ilurommii omip wmizi
p=1,7-10% Omm. 5
9. | MarHiTHHA TOTIK, [0 TPOHHU3YE KOHTYp, 3MIHIOEThCS 3 YacOM 3a 3aKoHOM | bamm
® = @ cos r t. 3naiitu 3anexHicte EPC inayKuii 1 iHAYKIIHHOTO CTpyMy B 10
KOHTYpI BiJ] 4acy, sIKIIO ONip KOHTYpY J0piBHIOE R .
10. | sIka ToBumHa IIapy Macja Ha MOBEPXHi CKJIa, KOJIH MPHU CIIOCTepexkenHi itoro | bamy
i Kyrom 45° Mu 6a4nmo xOBTHH KOMIP? (Nexra=1,55 ; Nyacna=1,4 ; A=630HM). 10
[TpuiiHaTuii cTaHgapT OIIHKH
F FX E D C B A
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VYxnanaui: Kynin O.M., Ymepenkona K.P.
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Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TectoBe 3aBnannsa Ne 1 Buxonaseunb I'pyna

1. Slkuii i3 HaBeNEHWX HW)KYE BHIAJKIB MOOYNOBH EHEPreTHYHHUX 30H € XapaKTEpHUM JUIs bann

JICICKTPUKIB?
W"= 3
1 W
AW~3eB Y
v AW~ leB Wi
Wi N e e
— —e— — s L e
‘ e ———— I— . —
e —_— e
a) 0) B) r)
2. 30BHIMIHA KOHTAKTHA PI3HUILI MMOTEHITIaNIiB BU3HAYAETHCS PIBHAHHAM Bamm
Ap=(A-A)le | Ap=qlC Agp:—jE-dl Ap=—E-Al 3

3. SIke 3 HaBeJJCHMX KBAHTOBHX YHCEN BiANOBiNae 3a KBAaHTYBaHHS CHEPTil SNEKTPOHY B aToMi banu
BOJHIO?

I | n m | m 3

4, Slkuii 3 HaBeleHUX BUPa3iB BU3HAYAE JIOBXHUHY XBWIII Jie-bpoiins? bamu

h v h 3
A=— A== A=vT PR
p v mv
5. Slka 3 HaBeZieHUX (JOPMYJT 3B’S3Ye€ Mepiojia HAMBPO3MaLy 3 CTAIO PO3Naay? banu
In2 I 3
T=2z|(/g T=27/0 T="S2 T2
A v
6. PoboTa Buxoay enekTpoHa 3 kaiito 2 eB. 3Haiitu uepBoHy Mexy poToedekTy. basu
5

7. B ckmagi aroma Bombdpama 74 enexkTpoHu, a Horo maca (B a.o.m.) 183,85. Skuit bamu
NOPSIIKOBUI HOMep Bosib(pama B mepiogudHiii cucremi enementiB J[.I. Menneneea? 5
3HaWTH KUIbKICTh HEUTPOHIB B CKJIAJI si/Ipa aTOMa BOJb(pama.

8. 3HaiiTu eHeprito (poToHa 3 JOBXKUHOIO XBHI A =550HM . bann

5

9. Bu3HaunTH KOHLEHTpALIO EJIEKTPOHIB 1 JIPOK B YHCTOMY repMaHii 3 MHUTOMHM ONOPOM bamu
0,47 Owm'M, SKIIO TOpU HaNpyKeHOCTI enekTpuuHoro monst 0,94 B/M mBuakicts 10
YIOPSAKOBAHOTO PYXy ENEKTPOHIB i mipok B HeOMy jopiBaioe 0,36 m/c i 0,17 mlc
BIIIIOBITHO.

10. | INoBepxus Tinma Harpita go temneparypu 7 = 1000 K. IlotiMm oxna mnonoBuHa HOro Bamu
noBepxHi HarpiBaeTbest Ha AT = 100K, iHma oxonomkyerbest Ha AT = 100 K. B ckinbkn 10
pasiB 3MIHHTBbCS IOTYXHICTh BHIIPOMIHIOBAHHSI ITOBEPXHI I[bOTO Tija?

[IpuitHATHII CTaHIAPT OIIHKH
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecToBe 3aBaanusa Ne 2 Bukxonasenn I'pyna
1. Slka i3 BiANOBiJel BU3HAYa€e 3aJISKHICTh KOHIEHTpalii HOCIIB CTpyMy BiJ TeMIieparypu y
Mmerami?
-AW [ 2KT —AW; / 2kT —AW / 2KT
n=const | N=nge n=N,e n=N, +nye
2. Sxuil i3 HaBeJCHWX HIDKYE BUMAIKIB MOOYNOBH EHEPTeTHYHHUX 30H € XapaKTepHUM [UIs Bamm
HamiBIIPOBITHHUKIB N-THITY?
U 3
Whi—/—— W
e — W
- - - - -8
W‘ —_————— R & —_—rr—
— S . i — —_— e —
—. .. s~ -~s— — s e
a) 6) B) r)
3. SIkuit 3 HaBeICHUX BUPA3iB BU3HAYAE CITIBBIHOIICHHS HCBU3HAUYCHOCTEH /IS Yacy 1 eHeprii? bamu
h h 3
AtAy =1 AWAL > > AXAp, > > AMAw =271
4, SIkuii 3 HaBeIEHUX BHPa3iB BU3HAYAE YUCEIbHE 3HAYEHHS OpOITAIbHOTO MarHiTHOTO MOMEHTY bamn
€JICKTPOHA B aTOMi BOJHIO?
L=J5E+Dn | P =\ll+D— L=JI0+D 7 P =5G+D :
2m, m,
5. SIK 3aJeXKHUTh MMTOMA SHEeprisl 3B 513Ky MK HYKJIOHaMU B sIJIpi Bix ioro MacoBoro 4ucia M? Banu
Ipu 3pocTanHi M 3
CIOYaTKy .\, o M
He 3anexurs . J
30LTBIITYETHCSA, & IIponopuiiia vM Hponopuiina €
HOTIM 3MEHIIYEThCS
6. Tepion HamiBposmamy a1 4 RN “? nopisHioe Ty, =3,82 nobu. 3HaiiniTe cranxy papio- bam
5
aKTHBHOTO PO3May Ml 4 RN 2.
7. 3HaiiniTh iMIysbc POTOHA CBITIIOBOrO BUNPOMIHIOBAHHS 3 JOBXHUHO XBWIII A =550HM . bamu
5
8. Bigo6pa3ite rpadik 3a’ieKHOCTI IHTOMOTO OIOpY METaly BiJI TeMIeparypd i KOPOTKO bamu
MOSICHITH PI3UYHY MTPUPOJTY AAHOT 3aJIEKHOCTI. 5
9. IoBepxHst abcomoTHOo yopHoro Tina Harpita jo T = 1000 K. B ckinbku pa3iB 3MiHUTBCS bamu
JIOBXKMHA XBHUIII, SIKIf BIIOBIIa€ MAKCUMYM CIIEKTPAJIbHOI IHTCHCHUBHOCTI BHIIPOMIHIOBAaHHS, 10
nipu 30i1bIeHH] Temiieparypu Tina Ha AT = 500K .
10. | 3HaiiTu ranbMiBHY Hampyry Juisi (OTOENEKTPOHIB, 110 MOKUAAIOTh Kalliii MpU ONPOMIHEHHI bamu
fioro cBiTiioM 3 toBxkuHOO XBrili A = 330HM . Pobota Buxony ans kamiro A =2 eB. 10
[puiiHsaTHii cTaHAAPT OLIHKA
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TectoBe 3aBnanns Ne 3 Buxonaseunb I'pyna
1. Bxkaxite eHepretmuHi 3oHM npu Ttemmneparypax a) T=0 K i 6) T>0 K mns uucroro bamu
HAIBIPOBITHUKA.
i 3
Wh—/— W, Wi —/—
—_— —
> - ——
= == =
B — o ———— ] pr— . —-—
———— —_—e— —_— —
g e s
a) 6) B) r)
2. 3a AKUM 3 HaBEJICHUX CITiBBITHONICHb BU3HAUAETHCS CHEPTis KBaHTa CBiTIA? Bamm
_ c 3
p:h//l g:hv p—mC g:h_
A
3. Slkuii 3 HaBeAEHUX BUpAa3iB BIJNOBIJA€ CIHIBBIJHOIICHHIO HEBU3HAYCHOCTI AJIsI KOOPAMHAT i bamu
IMITyJbCY?
h h 3
AtAv 21 AWAt > 2 AXApP, = 2 AAw > 27
4, SIkuii 3 HaBeICHUX BUPA3iB HOCUTh Ha3BY 3aKOHY PaJioaKTHBHOTO po3naay? bamn
_/lgh _at g _ VL 3
— RT N =Ny N=— — kT
n=n,e 0 d n=n.e
5. Slke 3 HaBelIeHMX KBAaHTOBMX YHCEN BIJIOBINAE 3a KBAaHTYBAaHHs IpPOEKIii OpOiTaIbHOTO bamu
MOMEHTY €JISKTPOHY B aTOMi BOAHIO?
[ | n | m | m 3
6. OOrpyHTyiiTe i BinOOpa3iTh PO3MILEHHS E€HEPreTHYHX 30H B o0yiacTi P-N mepexony Mpu bamu
BiJICYTHOCTI 30BHIIIHBOT HAIIPYTH. 5
7. 3HaliTu KUIBKICTh NPOTOHIB 1 HEHTPOHIB B CKJIa i s1pa aTomMa Moibaeny. [TopsigkoBuii Homep bamu
MoJibaeHy B nepioguuHiii cuctemi J.I. Menneneesa 42, a maca (B a.0.M.) 95,94. 5
8. [ToOyay¥iTe BONBT-aMIIEPHY XapaKTEPUCTHKY P-N Mepexody 1 KOpoTKo oOrpyHTYyiiTe 11 Xif. bamu
5
9. Bu3HaunTH MakcUMaibHY HIBUAKICTH POTOEIEKTPOHIB, 1110 BUJIETLIH i3 LIE3i10 MPHU OCBITJICHH] bamu
fioro cBitiom 3 gomkuHOK XBWiIl A =0,4MxM. PoboTa BuUXOmy CIIEKTpOHA i3 IE3it0 10
A=1,8¢eB.
10. | Iorik eHeprii, 10 BUIPOMIHIOETbCA 13 BIKOHI IUIABMJIBHOI Tedi, jaopiBHioe 34 Br. Bamu
BusHauntn Temrieparypy poO3IUIABIEHOTO METaly B Medi, SKIIO IUIOIAa OTBOPY JOPiBHIOE 10
6 cm’
[IpuitHATHII CTaHIAPT OIIHKH
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecToBe 3aBnaHHsa Ne 4 Bukonaseub I'pyna
1. 3a SIKUM 3 HaBEJEHUX CITIBBIIHONIEHb BU3HAYAETHCS IMITYJILC KBaHTA CBiTIa (PpoToHA)? Bbamu
¢ 3
A
2. [1pu sIKUX SIEepHUX NEPETBOPEHHSX (PeaklisiX) BUALISETbCS eHeprist? bann
Ipwu 3mutTi . [pu cuHTE31 AP CICMEHTIB 3
. . IIpu moxim .. .
(cuHTe31) He Buninserscs cepelHbOT YaCTHHU TaOJHII
TSDKKHUX si7Iep
JIETKUX A1Ep J.I. Menneneena
3. Slkuid 13 HaBeIEHMWX HIDKYE BHIIAJKIB IOOYJOBM EHEPreTHYHHMX 30H € XapakTepHuM i | bamm
MeTaniB?
W"= 3
A W
AW~3eB 1 T——
~le “f‘
— e~ —— ————
—_—— _._._" — ** ——
—_——
a) 0) B) r)
4, Slkuii 3 HaBeleHUX BUpa3iB € piBHsAHHAM EitHiureiina mis gportoedekry? bamu
2 3
dsing=mAi c=hv hv:/.\+mv% hv,., = A
5. Sxa i3 BiAMOBiNEH BHW3HAYA€ 3aJCKHICTh KOHIEHTpAIlii HOCIIB cTpyMy Bin Temmneparypu B | bamm
JIOMIIIIKOBOMY HAITiBITPOBITHHUKY?
3
_ —AW [ 2KT _ —AW, / 2KT _ —AW /2KT
nzconst n—noe n—Nae n—Na +I’]Oe
6. AbcomoTHO 4YopHe Timo Mae Ttemmeparypy 7 = 2900K. fAxiii noexwHi XxBWmi BimmoBimae | bamm
MaKCHUMYM CIIEKTPaJIbHOI IHTEHCHBHOCTI BHIIPOMIHIOBaHHS IIHOTO Tina? 5
7. Ske 13 BKa3aHWX Ha PHCYHKY 30BHIMIHIX MiTKIIOUeHb € mpsmum? [loOynylite BonpT-amnepHy | bamm
XapaKTEepUCTUKY AJIsl JAHHOTO BUIAJIKY 1 OOrpyHTYHiTE 11 Xiz.
5
= p n 5 b o p n =
8. 3HalWTH Macy sijipa aToma 3aiisa, SKII0 Maca aToMa B a.0.M. JopiBHIOE 55,847 a mopsiakoBuit | bamun
HOMEp enemeHta B mepioguuHiii  cuctemi  JI.I.  MengeneeBa  jgopiBHIOE 26 5
(M. =5,4858 -10™a.0.m).
9. B ckinpKku pa3iB 3MiHUTBCS KOHIIEHTPAIis HOCIIB CTpyMy B YHCTOMY repMaHiro pH migBUIIeHH! | bamm
jioro temmeparypu 3 0 °C 1o 100 °C? Illupuna 3a60poHeHOI 30HH repMaHito xopiHioe 0.74 ¢B. 10
10. | Enexrpon IIPUCKOPIOETHCS €JIEKTPUYHUM 10JIEM 3 pi3HHUIIEIO noteHmianiB | bamm
U =150 B. XBuiib0BHiA TIPOIIEC 3 SIKOIO JOBKHUHOO XBUJII BIAMOBIIa€ pyXy eleKTpoHa? 10
[puiiHsaTHii cTaHAAPT OLIHKA
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecToBe 3aBaanusa Ne 5 Bukxonasenn I'pyna
1. 3a SKMM 3 HaBEJICHUX CIIBBITHOIICHb BU3HAYAETHCS CHEPTis KBaHTa CBiTia? Bamn
— 2
p=h/4 e=hyv p=mc E=mv?/2 3
2. 3a SKUM 3 HaBEJICHHUX BHPa3iB BU3HAYAETHCS XBHIbOBA (DYHKIIIS JJIs CTAIIOHAPHUX CTaHiB? Bamn
2m 2 3
d*x dx AY +— (W -W,)¥ =0 d*x
2-+2,8—+a)02x=0 X:ACOS(a)t+¢)) hz( ) - +(0§X=0
dt dt dt
3. Sxuii 3 HaBeIGHNX BUPa3iB BU3HAYAE aKTHBHICTh PaJiOaKTHBHOTO po3many? Bamm
A=pT A=IN N=Nge™" dN = f(v)dv 3
4, Bubepite cxemMy €HepreTWYHUX 30H Ul HAaIliBOPOBIJHMKA pP-THIYy 1 BKaXITh Ha HiM Micue bamu
po3TalryBaHHs XiMIYHOTO MOTEHIIAITY
. 3
Wi —— W
e — W
Wb - e
______
e = e ——
= — ———a— Y —
—_— ——r——— —— T, 5, —
5. Slke 3 HaBeleHMX KBAaHTOBHMX YHCEJ BiJIIOBiJAc 3a KBAHTYBAHHS IPOEKI BIaCHOTO MOMEHTY bann
iMITyJbCy (CHIHA) EJEKTPOHA B aTOMi BOJIHIO?
[ | n | m | m 3
6. UuM Biapi3HSETHCS CKIAA siaep i30TomiB KucH O Ta ;0 ? bamu
5
7. PoboTa Buxoay enekTpoHa 3 kaito 2 eB. 3Haiitu uepBoHy Mexy poToedekTy. banu
5
8. SIK 1 YOMY 3MIHIOETBCS €JIEKTPOIPOBIJHICTh YUCTOTO HAIIBIPOBIAHUKA TPHU MiJBUIIEHHI HOTO Bbamu
TemnepaTrypu? 5
9. Omip KpHCTama Y4MCTOro HamiBIpoBigHMKa mpu Temmeparypi 0 "C nopisuioe 4-10° Om, a mpu bamu
temneparypi 100 °C omip 3menmyerses 10 8-10° OM. BusHaunt mupuiHy 3a60pOHEHOT 30HM. 10
10. | OuiHuTH JiaMeTp MIAHOTO JPOTY, II0 BHKOPUCTOBYETHCS JJIsl BUTOTOBJICHHS ILIABKOTO bamu
3ano0iKHUKa Ha CTpyM cuioo 1o SA. Temmeparypa muaBneHHs Mini gopiBHioe 1356 K| 10
nuToMuit omip mnpHM wiit Temneparypi cranoButh 0,1MkOM-M. BBaxartu, mo TerioBiinaua
BiZIOYBaETHCS MEPEBAKHO Yepe3 BUIIPOMIHIOBAaHHSI sIKe OJIM3bKE 10 BUIIPOMIHIOBaHHS abCOIOTHO
YOPHOTI'O TiJIa.
[IpuitHATHII CTaHIAPT OIHKH
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TectoBe 3aBnanns Ne 6 Buxonaseunb I'pyna

1. Slkuit 3 HaBeJCHUX BHUpa3iB BU3HAYAE IMOBIPHICTh 3HAXO/DKCHHS YAaCTHHKH B MeEXax Bamn

06’ emy dV?
dW = wdv AW = g uH2dV AW = £,eE%dV dP = w2 dv 3
2. Bubepite cxemMy €HepreTWYHUX 30H U HaIliBOPOBIOHMKA N-THIYy 1 BKaXITh Ha HIM Micue bamu
pO3TalyBaHHs XiMIYHOTO NMOTEHIIATY
R 3
Wi — W
————— W

Wi PEE———

e —— s — e

————- e e —_————

3. B sSKuX 0AMHHUIIX BUMIPIOETHCS SKCIIO3HIIHHA 1032 ONPOMIHIOBAaHHSA? bamn

Bep | Kropi | Pentren | Bekkepens 3

4, Slkuii 3 HaBEJCHUX BHpPA3iB BH3HAYAE 3alOBHCHHS CTaHIB €JIEKTPOHAMH B aTOMi aproHy bamn

(mopsaxoBwii HOMep aproHy B nepionuudiit cuctemi 1.1. Menneneea mopisHioe 18)?
1522522p63523p64s1 1822522p4 1322522p635l 1522522p63s23p6 3
5. bamn
Sxa 3 HaBeJeHHUX Ha pucyHKY kpuBux (1, 2, 3 abo
4) crmeKTpalbHOI IHTEHCHBHOCTI BHUIIPOMiHIOBAHHS 3
BiJIMOBia€ HaBHIIi# TeMIepaTypi?
2 | 4 3 | 1 3
6. PoboTa Buxoay ejaekTpoHa 3 Boab(pamy 4,5 eB. 3uaiitu uepBoHy Mexy doroedekry. bamu
5

7. Sxuii i3 rpagikiB imoctpye posnoain depwmi-/ipaka npu Temneparypi T>0 K? Bkaxith Ha Bbamu
naHomy rpadiky enepriro @epmi (W) i 3rauenns f npn W=WE.

5
f f
W W

8. B cxmani atoma Gapiro 56 enexTpoHiB, a #oro Maca (B a.0.Mm.) 137,34. Sxuif mopsaKoBHiA HOMEP Bamm
Oapito B mepiomuuHiii cuctemi ememeHtiB J.I. MenneneeBa? 3HaWTH KiJTbKICThP HEHTPOHIB B 5
CKJIaJli siipa aToMa Oapiro.

9. B ckinpku pa3iB 30UTBOINTHECS BIIACHA EIEKTPOIPOBINHICTh TepMaHio (IIHMpHHA 3a00pOHEHOI Bamm
30HM TepMaHio nopiBHIOE 0.74 eB) B pe3ysibTaTi migBMIIeHHS Horo Temmeparypu 3 27 °C 10 10
127 °C?

10. | Mydenbna miu cnoxkuBae notyxHicTh 0,5 kBt. Temneparypa il BHyTpilIHbOT HOBEpXHI HpU bamu
BiIKpUTOMY OTBOpi niamerpoMm 5 cMm gopiBHioe 973 K. flka wacTWHa HOTYXHOCTi, IO 10
CITOJKHUBAETHCS, PO3CIFOETHCS CTIHKAMU?

[IpuitHATHII CTaHIAPT OIIHKH
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aBaannsa Ne 7 Buxonaseunb I'pyna
1. [Tpu sIKMX sAepHUX NEPETBOPEHHX (PeaKIisiX) BUALISIETbCS eHeprist? bamu
. [Tpu cunresi sine 3
IIpu 3nutTI .. pu i AP
. . [Tpwm moaini TSHKKUX €JIEMEHTIB CepeHbOT
(cuHTe31) He Buninserscs X
anep yactuHu Tadmwmi J1.1.
JIETKUX siep
MenneneeBa
2. Bxkaxite enepretuuni 30HU npu Temreparypax a) T=0 K i 6) T>0 K nns HamiBnpoBigHuKa bamu
N-THIY.
o 3
W Wi Wi —
—— ——————— —
[rE S e ——. e,
______ - - —o— -»
= P — —————
s e — e Y ————— —e——
S S— ——asa—— —_——— e
N T — — —_——————— e
— —— ———a—
a) 6) B) F)
3. Slkuii 3 HaBeJeHMX BHpa3iB BKa3dye 3B’S30K MDK IHTErpajbHOIO  Ta CHEKTPaJIbHOIO bamu
IHTEHCHBHOCTSIMU BHITPOMIHIOBAaHHSI Harpitoro Tija?
© d b 3
. R = _[ r,.dAi A ==
R =oT* R = dE/dSdt s noT
4, SIkuii 3 HaBeIeHUX BHPA3iB BU3HAYAE YaCTOTY BHIPOMiHIOBaHHs aToMa? bann
e=hv hy = mc? hyv = pc hv =W, -W,_ 3
5. 3a SKUM 3 HaBEJICHUX CITiBBITHOIICHb BU3HAYAETHCS IMITYJIbC KBaHTA CBiTIA? Bamm
p=h/A e=hv E =mc® p=mc 3
6 Sxe i3 BKa3aHMX Ha PHCYHKY 30BHIIIHIX MiTKIIOYEHb € 3BOpoTHUM? [loOymyiiTe BOJBT- Bamm
aMIepHY XapaKTEePUCTHKY ISl TAHOTO BHIIAJKY i OOIpyHTYHTE Ti.
5
7. 3HaWTH Macy sapa aToMa 3aji3a, SKII0 Maca aToMa B a.0.M. JIOpiBHIOE 55,847, a mopsiAKOBUi banu
HOMep 3ai3a B mepiomuuniii cucremi J.I. Menneneea nopisuioe 26 (M, = 5,4858 10 a.0.m). 5
8. AbcomnroTHO YopHe Tino Mae temmeparypy 7 = 1450 K. Skiit noBxuHi XBWII BiANOBiIae bann
MaKCHMYM CIIEKTPaJIbHOT IHTEHCHBHOCTI BUIIPOMIHIOBaHS [bOTO Tisa? 5
9. IMpu 3wmini Temneparypu Big 50 K mo 75 K enekrponpoBifHICTh JIOMILIKOBOTO bamu
HamiBIpPOBiIHKUKA 301nbmIacs B 50 pa3i. BU3HaunTH eHeprito akTHBALIT JOMIIIKH. 10
10. | 3HaifTu ranbMiBHY Hampyry Ui (pOTOENEKTPOHIB, 10 EMITYIOTHCS KaJieM NpH ONpPOMIHEHHI banu
foro cBiTiioM 3 M0BX)HHOI XBuI A = 330uM . PoboTa BUXOIy A1 Kautist JOpiBHIOE 2 €B. 10
[puiiHsaTHii cTaHAAPT OLIHKU
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TectoBe 3aBnanns Ne 8 Buxonaseunb I'pyna
1. Bubepite cxeMy eHEpreTMYHHMX 30H JJISI YUCTOTO HAIIBIPOBIAHUKA 1 BKaXITh HA HiH MicIe bamu
pO3TalIyBaHHs XiMIYHOT'O OTEHIIATY.
3
Wh—/]/— Wi —— Wh—]——— W
—_— — e ~
- e r——
- ——
—e e —no——_—— — e
—e—— ——————— e — 2 e
—e e T — e T
— —— e ———
2. SIkuit 3 HaBeIGHUX BUPA3iB BiJINOBIIAa€ 3aKOHY BiHa JJ1s1 aGCOFOTHO YOPHOTO Tina? Bamn
o d b 3
. R=[r, di ==
R* =oT* R =dE/dSdt AT Am T
0
3. SIkuii 3 HaBeICHNX BHPA3iB BU3HAYAE CHEPTII0 eJIEKTPOHA B aTOMi BOAHIO? bann
X 3
h? me* 1 f
_ n W =e(p -0 W o=——e W:jede
" 8ma’ »=e(a-e) " 8glh’n’ "y
4. Ska 3 HaBeZeHUX (DOPMYJT BiAMOBIIAE 3B’ SI3KY IEPiojia HAMIBPO3Maay 3 CTAJIOK po3naay? banu
In2 | 3
T=2x\!/g T=2r/w T=—1C T=—
A v
5. Ska i3 popmyn € dyrkiiero posmoniny Depmi-Jlipaka? banu
W, /KT mv? 3
1 e ! l - 2
fo L = oL )= ne ¥ am
W —u)/ KT -W. /KT W —u)/ KT
e( 4) -1 Ze i e( ) +1
6. Bino6pasite rpadik 3ameKHOCTI NMHTOMOTO OIOpPY METaly BiJ TeMIeparyphd i KOPOTKO Bamu
MOSICHIThH (Pi3UYHY MPUPOAY NAHOI 3aJIeKHOCTI. 5
7. 3HaiiniTe eHepriro JecaTH GOTOHIB 3 JOBKHUHOK XBWwii A = 662 um. (h=6,6 10 34 Ix - c, bamu
c=310° m/c). 5
8. 3HailTH KijbKICTh IPOTOHIB 1 HEWTPOHIB B CKJIAJI siipa aToMa cTpoHuito. [lopsakoBuit HomMep bamu
cTpoHIiifo B niepioanyniii cucremi /1.1. Menaeneepa 38, a maca (B a.0.M.) 87,62. 5
9. ENeKTpoH NpHUCKOPIOEThCS ENEKTPUYHMM MojieM 3 pi3Huuero noreHumianis U = 150 B. bamu
XBUIIbOBUI TPOIIEC 3 SIKOKO JTOBKUHOIO XBUJII BiJIIIOBIAE PYXYy €JICKTPOHA? 10
10. | BusHauutu sK 1 B CKUIBKM pa3iB 3MiHMJAcs B pe3yJbTaTi HarpiBaHHS MOTYXKHICTb bamu
BUIIPOMIHIOBAaHHs a0COJIIOTHO YOPHOTO TiJia, SIKIIO JOBXHHA XBWII, Ha SIKY MPHUXOAUTHCS 10
MaKCHMaJlbHe 3HA4YEeHHS CIEKTPaJbHOI IHTEHCHBHOCTI BHMIIPOMIHIOBAHHS 3MEHILIMJIACS 3
A =720uu 20 A, =400um.
[IpuitHATHII CTaHIAPT OIIHKH
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TectroBe 3aBnanns Ne 9 Buxonaseunb I'pyna
1. Sxuil 3 HaBelIEeHUX BHUPA3iB BH3HAYAE YHCEIHHE 3HAYEHHS CIIIHOBOTO MOMEHTa IMITYJIbCY Bamm
€JIEKTPOHA B aTOMi BOJHIO?
S Ty P =56+ °
L =SS +Dn = (+)2—me L=JI(1+2)7 s =S( +)m—e
2. Sxuii 3 HaBeIeHNX BHUPAa3iB HOCUTH HA3BY 3aKOHY paJioaKTHBHOTO po3nary? Bamm
_#gh —at 14 Wy 3
n:noe RT N:Noe N:E n:noe KT
3. Slkuii i3 HaBeAEHMX HIKYE BUMAIKIB TOOYNOBH CHEPreTUYHHX 30H € XapaKkTepHHM s bann
HaTiBIPOBITHUKIB N-THITY?
. 3
Wi —— W
— A%
—————
Wh__ | |3 F i —————
—ee—r— —ee % e =
a) 0) B) r)
4, Sxuit 3 HaBemeHWX BHpa3iB BiAmoBimae 3akoHy Credana — bompiMaHa st abCOMIOTHO Bamm
YOPHOTO Tina?
© b 3
R* =oT" R = dE/dSdt R =[rdz =7
0
5. SIke 3 HaBeJCHUX KBAHTOBUX YHCEJl BIJIIOBIAa€ 32 KBAHTYBaHHs IPOEKIi] BIACHOTO MOMEHTY bann
iMIysibca (CITiHa) eeKTPOHA B aTOMi BOJTHIO?
[ | n | m | m, 3
6. Temmneparypa T abconroTHO YOpHOTO Tia 3MiHMJack npu HarpiBauHi Big 1000 no 3000K. B bann
CKIIbKU pa3iB 30UIbIIMIACH NPU LBOMY IHTErpajbHa IHTEHCHUBHICTH BUIIPOMIHIOBAaHHS ? 5
7. OOrpyHTyiiTe i BiOOpa3iTh PO3MILEHHS SHEPreTHYHX 30H B obOyacti P-N mepexony Mpu bamu
BiJICYTHOCTI 30BHIIIHBOT HAIIPYTH. 5
8. UuM Biapi3HSETbCS CKIIAA siep i30TomiB KucHi O ta ,0*°? bamu
5
9. Bu3HauuTH MakcUMajbHY HMIBUAKICTH POTOEIEKTPOHIB, 1110 BUJICTUIH i3 KaJIil0 IPH OCBITIICHHI bamu
jioro citioMm 3 wactororo 6 -10*° I'. PoGoTa BUXOIy eneKTpoHa i3 Kamito A =2 eB. 10
10. | Ilpm 3pocranHi Temmeparypu 1 aOCONOTHO YOPHOTO Tilia B JBa pa3d JOBKHHA XBHIII Bamm
A max, SAKIH BIIMOBiZa€ MaKCHMyM CIHEKTPANbHOI IHTCHCHBHOCTI BHIIPOMIHIOBaHHS, 10
3MeHmmiIack Ha AL = 400HM. BusHauTe no4aTkoBy 1 KiHIEBY TEMIIEPATYpH.
[puiiHsaTHii cTaHAAPT OLIHKA
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecToBe 3aBnanHsa Ne 10 Bukonaseub I'pyna

1. Slkuii 3 HaBeJIEeHWX BUPA3iB BU3HAUA€ YMCEIbHE 3HAYECHHsS OpOITaIbHOIrO MOMEHTa IMITYJIbCY bann
€JIEKTPOHA B aTOMi BOJHIO?

L =/S(S+)n P, = I(I+1)ﬂ L=+ 7 P = S(S+1)% °

2m, m,

2. SIK 3a7€KHUTh MMUTOMA SHEPTisl 3B 513Ky MK HyKJIOHAMH B sIpi Big Horo MacoBoro uuciaa M? bamu

ITpu 3pocranni M 3

CIOYaTKy - o M

He 3anexurs . J
3GimbIIyeThCs, 2 Iponopuiiina +M ITpomopmiiina €
TTOTIM 3MEHIITY€THCS

3. Sxuil i3 HaBeOeHWX HIDKYE BUMANKIB MOOYIOBM CHEPTreTHYHHX 30H € XapaKTepHHM IS Bamm

HATIBIPOBITHUKIB P-THITY?
. 3
Wi —— W
_— W
Ll o ol S b
Wi ot et . —
T e — —ee———
e —— e Jr— L
a) 0) B) r)
4, SIkuii 3 HaBeICHUX BHPA3iB BU3HAYAE YaCTOTY BHIPOMIHIOBaHH: aToMa? bann
5. Sxuii 3 HaBeIGHNX BUPAa3iB BU3HAYAE JOBXKHUHY XBHIII e-bpoiins? Bamm
h v h 3
A=— A=— A=VT A=—0
p v mv
6. 3HaiiTu iMITyJIbC (POTOHA CBITJIOBOTO BUIIPOMIHIOBAHHS 3 JIOBKHUHOIO XBHII A =550HM . banu
5
7. [ToGynyiiTe BOJIbT-aMIIEpPHY XapaKTEPUCTHKY P-N Mepexoay i KOPOTKO OOIpyHTYyHTE i Xij. bamu
5

8. B ckmani atoma me3iro 55 enekTpoHiB, a #oro maca (B a.o.m.) 132,905. Ha sixkomy wmicii B Basu
nepioauyniii cucremi [I.1. MenneneeBa 3HaX0nUThCs 1e3iii? 3HAWTH KUIbKICTh HEWTPOHIB B 5
CKJIaJli s/Ipa aToMa IIe3iro.

9. ToTik eHeprii, IO BHIPOMIHIOETHCS 3 BIKOHIS IUIABHIBHOI IeUi 3 IIIOLICI0 OTBOPY 6 cM” Bamu
nopiBHioe 34 Br. Bu3HauuTH NOBXWHY XBHII Ha SIKY IPHUXOAUTHCS MaKCUMallbHE 3HAYCHHS 10
CIEKTPaTBbHOI IHTEHCHBHOCTI BUIIPOMIiHIOBaHHSI.

10. | 3maittu crany I[lnanka h, skmo Bigomo, 1o (oToeneKTpoHH, BHOUTI 3 MOBEpXHI MeTaja Bbamm
cBiTIIOM 3 wacToTomo 2,2 10" ¢! | moBHicTIO 3aTPHMYIOTECS ranbMiBHOIO Hampyroo 6,6 B, a 10
BHOHTI cBiTIIOM 3 wactoroo 4,6: 10" ¢ — mampyroro 16,5 B.

[IpuitHATHII CTaHIAPT OIIHKH
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Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TectoBe 3aBnannsa Ne 11 Buxonaseunb I'pyna

1. Slka i3 BiJmOBiNEH BH3HAuYa€ 3aJEXKHICTh KOHLEHTpALil HOCIiB CTpyMy Bil TeMIepaTrypu B bamu

YHCTOMY HAaBIPOBITHUKY?
_ —AW 12KT _ —AW, / 2KT _ —AW 1 2KT
n = const n=n,e n=N,e ™ n=N, +n,e 3

2. Sxuil i3 HaBeJAGHMWX HIDKYE BHIAJKIB MOOYIOBU EHEPreTUYHHX 30H € XapaKTepHUM I Bamm

HaTIiBIPOBITHUKIB?
Wim—/— 3
i W,
AW~3¢B )
AW~ 1eB Wi
L —— A _“H ———
e ————— e ——————
_..._. . fom— 4 o —— — —_—r—
— —_—— o = —-—
a) 6) B) r)

3. SIke 3 HaBeICHNX KBAaHTOBHX YHMCEIN BiIMOBIJA€ 32 KBAHTYBAHHS €HEPTii €IEKTPOHA B aTOMi bamn
BOJIHIO?

I n m | m. 3

4, Slkuii 3 HaBeleHUX BUPa3iB BU3HAYAE TOBXKHMHY XBUII Jie-bpoiins? bamu

h v h 3
A=— A=— A=VvT A=—
p v mv
5. Slka 3 HaBeZeHUX (POPMYJI BiAMOBINAE 3B’ SI3KY MEPiojia HAMIBPO3MAAy 3 CTAJIOK po3naay? banu
In2 I 3
T=2x\!/g T=27/w T=—2 T=_
A 1%
6. PoGora Buxony enexrpoHa 3 Kaunito 2 eB. 3HaiiTi 4epBoHy Mexy dhoToedexTy. bann
5

7. B ckiani sinpa aroma cpi6nia 108 HykioHiB i 47 nportoHiB. SIkuii mopsiikoBuii Homep cpidia bamu
B mepionuuHiii cuctemi eiaemenTiB J[.I. MeHaeneeBa i CKiIbKM HEHTPOHIB B CKJIaAi HOTO 5
siapa?

8. 3HaiiTu eHeprito (poToHa 3 JOBXKUHOIO XBHI A =550HM . banu

5

9. Slke i3 BKazaHMX Ha PHCYHKY 30BHIIIHIX MiakiIoueHb € npsmum? [loOynyiiTe BOJBT- bamu
aMIIePHY XapaKTEPUCTHUKY JJIs TAHOTO BUMAJKY i OOTIpyHTY#iTE Ti.

10
— p n + + p n .

10. | OmiHuTH AiaMeTp MIAHOTO JPOTY, IO BHUKOPHCTOBYETHCS ISl BUTOTOBJICHHS IIJIABKOTO bamn
3ano0iKHUKa Ha CTpyM cuiolo a0 SA. Temmeparypa miaBineHHs Midi nopiBHioe 1356K, 10
MMUTOMHUK omip mpu niif Temmneparypi craHoButs 0,1MkOm-M. BBaxartn, mo TerioBiggada
BiIOYBa€ThCS TEPEBAKHO UYEpe3 BUIPOMIHIOBAHHS SK€ ONM3bKE JO BHUIIPOMIHIOBAHHS
a0COJIFOTHO YOPHOTO Tijia.

[IpuitHATHII CTaHIAPT OIIHKH
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Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aBganusa Ne 12 Bukonagsenn I'pyna

1. Slkuii i3 HaBeAEHMX HIKYE BUMAIKIB TOOYNOBH CHEPreTUYHHX 30H € XapakTepHHM s bann

YICTHX HAaIliBIIPOBiTHHUKIB?
S 3
Wi —— W
——————— W
Ll o ol S b
Wh__ e —— ———
—— ——e— e
—e—— e p— e
a) 0) B) r)
2. Sxa i3 popmyn € dpyskieto posmoniry Depmi-Zipaka? Bamm
W /KT my? 3
1 e 1 ] 2
S L RO e
W — 1)/ KT -W. /KT _
e( u) -1 Ze i e(W u)1KT +1
3. Sxuii 3 HaBeIeHNX BUPa3iB BU3HAYAE CIIBBITHOMICHHS HEBU3HAUYCHOCTEH IS Yacy i eHeprii? Bamm
n h 3
AtAv =21 AWAL > > AXAp, > > AtAw > 27

4, SIkuii 3 HaBeIGHUX BUPA3iB BU3HAUYAE YHCEIbHE 3HAYCHHS OpOITAIbHOIO MarHiTHOTO MOMEHTY bann

€JICKTPOHA B aTOMI BOJIHIO?
L =/S(S+1) 7 P, = I(I+1)ﬂ L=JI+D)n P = S(S+1)% °
s 2m, m,
S. SIk 3aeXKHUTh MMTOMA SHEeprisl 3B 513Ky MK HyKJIOHAMHU B S/pi Bix ioro MacoBoro 4yucna M? bamu
Ipu 3pocTanHi M 3
CIOYaTKy . o M
He 3anexurs . J
36imbIIyeTHCS, 2 [ponopuiitna M IIponopuiiina €
MIOTIM 3MEHITYETHCS
6. Pobota Buxony enexrpoHa 3 Bombdpamy 4,5 eB. 3HaiiTn uepBoHY Mexy QoToedeKTy. Bamm
5
7. Tepion HamiBposmamy a1 4 Rn %? nopisnioe Ty, =3,82 no6u. 3uaiitu crany pazio- Bam
5
aKTHBHOTO PO3Majy s 4 Rn 2.
8. 3HaiiTn Macy OTOHA CBITIIOBOTO BUITPOMIHIOBAHS 3 JIOBKUHOIO XBHII A =550HM . banu
5

9. [oBepxHst abcomoTHO "opHOTo Tima Harpita o T = 1000 K. B ckinmbku pa3iB 3MIiHUTBCS Bamm
JOBXXMHA XBHJIi, SIKil BIATIOBia€ MAKCHMyM CIIEKTPAIBHOI IHTEHCUBHOCTI BHIIPOMIiHIOBAaHHS, 10
nipu 3011b1IeHH] TeMiieparypH Tina Ha AT = 500K .

10. | B ckinbku pa3iB 30UIbLIMTHCS JOMIIIKOBA €JIEKTPONPOBIJAHICTh TePMaHil0 MPH IiIBUILEHHI Bbamm
rioro Temnepatyp 3 10 K g0 30 K? Enepris aktusarii qomimku nopisaroe 0,01 eB. B ckinbku 10
pa3iB mpH LOMY 3MIHHTHCS BIIACHA ENEKTPONPOBITHICTh (MIMpHHA 3a00POHEHOI 30HU
repManito nopisHioe 0.74 eB)?

[IpuitHATHII CTaHIAPT OIIHKH
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aBgannsa Ne 13 Buxonaseun I'pyna
1. Slkuii i3 HaBeAEHMX HIKYE BUMAIKIB TOOYNOBH CHEPreTUYHHX 30H € XapakTepHHM s bann
HaTiBIPOBITHUKIB P-THITY?
. 3
Wi — W
——— W,
Tee s
S . m— p— —me
— fr— e e . —
e p— e
0) B) r)
2. 3a SKUM 3 HaBEJICHUX CITiBBITHOIICHb BU3HAYAETHCS CHEPTid KBaHTa CBiTia? Bamm
c 3
p=h/4 e=hv p=mc e=h—
A
3. Slkuit 3 HaBeJCHUX BUPA3iB BIIMOBIAA€ CIIBBITHOIICHHIO HEBU3HAYCHOCTI U KOOPJHMHAT 1 Bamn
iMITyJbCy?
AtAY >1 f h 3
V2 AWAL > 2 AXAp, > > AMAw > 27
4, SIkuii 3 HaBeICHUX BUPA3iB HOCHTh Ha3BY 3aKOHY PaJi0aKTUBHOTO po3nany? bamn
_ugh it l A 8
n:noe RT N:Noe N:E n:noe KT
5. Slke 3 HaBelIeHMX KBaHTOBMX YHCEN BIJIOBINAE 3a KBAaHTYBAaHHs IPOEKIii OpOiTaJIbHOTO bamu
MOMEHTY €JISKTPOHY B aTOMI BOJHIO?
[ | n | m | m, 3
6. Skuii i3 rpadikiB imoctpye posmnonin depmi-Lipaka npu Temneparypi T>0 K? Bkaxits Ha bamm
naHomy rpadiky eneprito @epmi (W) i 3nauenns f npn W=WE.
5
f f
W W
7. 3HaWTH KUTBKICTh TIPOTOHIB i HEHTPOHIB B CKIAMI sApa aToMa Momioaeny. [lopsakoBuii HoMep Bamm
MoIioneHy B nepioamuHiit cucremi J[.1. Menneneesa 42, a maca (B a.0.M.) 95,94. 5
8. Sk 1 4OMy 3MIHIOETBCS €IEKTPOIIPOBITHICTH YHCTOTO HAIIBIPOBIIHUKA TIPU MiIBHIICHHI HOTO Bamm
TeMIeparypu? 5
9. BusHaunTH MakcUMaIbHY IIBUAKICTE (DOTOCIEKTPOHIB, IO BUJICTLUIHN 13 LE3iI0 IPH OCBITICHHI Bamm
fioro ceitnoM 3 mgomkuHOW XBWI A=0,4MxM. PoboTa BuUXOmy eleKkTpoHa i3 me3it0 10
A =1,8eB.
10. | Morik eHeprii, 110 BUIPOMIHIOEThCS 13 BIKOHIS IUIABWJIBHOI Tedi, jgopiBHioe 34 Br. banu
Bu3HauuTH TeMIieparypy pO3IUIABIEHOTO MeETally B Iedi, SKIIO IUIOa OTBOPY JOPIBHIOE 10
6 cm’.
[puiiHaTHiA CTaHAAPT OLIHKU
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aBpanusa Ne 14 Bukonagsenn I'pyna
1. Slkuii 3 HaBeJeHUX BUpas3iB Bianoigae 3akony Kipxroda? Bbamu
. Vr A . mv? ’
dsing=mA | =.=| == | =R (4,T) hy = A+ —max hv,., = A
Hr ), Hr ), 2
2. [Tpu sIKUX AepHUX NEPETBOPEHHSIX (PeaklisiX) BUALISIEThCS eHeprist? bann
[pwu 3nutTi [Tpu moxini [Ipu cuHTe31 s1/1ep eneMeHTIB 3
(cuHTe31) He Bupinserscs TSKKHX sIEp cepeHbOl YacTH HU TaOJIuUII
JIETKUX JEP J1.I. MenneneeBa
3. 30BHIMIHSA KOHTAKTHA PI3HUII MMOTEHITIaNIiB BU3HAYAETHCS PIBHAHHAM Bamm
Ap=(A,—A)le Ap=qlC Ago:—jE-dI Ap=—E-Al 3
4, Sxuii 3 HaBeIeHNX BUPa3iB € piBHAHHAM EffHmTeitHa 1y poTtoedexTy? Bamm
: mv? 3
dsing=mA e=hv hy = A+_2max hv., = A
5. Bkaxite eHepreTmyHi 30HH mnpH Temmeparypax a) T=0 K i ©6) T>0 K mna ugwmcroro | bamm
HaIIiBIPOBITHUKA.
3
Wi —== Wi—/]—= Wi ——
. — e —_— W
- - - - -8
- - —0— -»
oo —— ——— .o -
0 —er—— o o .
prm———. A —e—— — e
a) 0) B) r)
6. AbcomoTHO YopHE Tio Mae Temrepatypy I’ = 2900K. Skiif 1oBxWHI XBIII BiAMOBigae MakcuMyM | bamm
CIEKTPATBbHOI iIHTECHCHBHOCTI BUIIPOMIHIOBAaHHS IIHOTO Tila? 5
7. | 3maiitn iMmmysse GOTOHA, KO HOro eHepris gopiBHIoe & =6,6-102 [Tk . bam
5
8. 3HalWTH Macy sapa aToMma 3aji3a, SKII0 Maca aToMa B a.0.M. JopiBHIOE 55,847, a mopsinkoBuit | bamun
HOMep enieMeHTa B nepioanyniii cucremi /1.1. Menzaeneesa nopisHroe 26. 5
9. B ckinbku pa3iB 3MIHHTbCS KOHLEHTpALsl HOCIIB CTpPyMy B YHMCTOMY IepMaHilo IpH mifuiieHHi | bamu
rioro Temmnepatrypu 3 0 °C 10 100 °C? [Tupuna 3a60poHeHOT 30HU repmaHiro nopiBHIoE 0.74 eB. 10
10. | EnekTpoH MPUCKOPIOETHCS EICKTPHUYHUM T0jieM 3 pisHuiiero norenmiaiaie U = 150 B. XswisoBuii | banu
MIPOIIEC 3 KOO TOBXKUHOIO XBUJII BIAMOBIIAE PyXY eJIEKTpOHA? 10
[IpuitHATHII CTaHIAPT OIIHKH
FX E D C B
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka

aToMa T

a aToMHoro siapa. EjemeHnTn Qizuxu TBepaoro tina” 3 gucuuiuiing ,,Pizuxa ”.

Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aBpanusa Ne 15 Bukonagsenn I'pyna
1. 3a sSIKUM 3 HaBEJEHUX CITIBBIIHOLIEHh BU3HAYAETHCS EHEPrisl KBaHTa CBIiTIa? Bbamu
p=h/4 e=hv p=mc E=mv?/2 3
2. 3a SIKUM 3 HaBEAEHUX BHPA3iB BU3HAYAETHCS XBWIILOBA (DYHKIIIS AJIs CTALlIOHAPHHUX CTaHiB? bamu
2m 2 3
d*x dx AY +— (W -W,)¥ =0 d*x
——+2f—+afx=0 | x=Acos(wt+p) hz( ) ——+afx=0
dt dt dt
3. Sxuii 3 HaBeIGHNX BUPa3iB BU3HAYAE aKTHBHICTh PaJiOaKTHBHOTO po3many? Bamm
A=pT A=IN N =Nge ™ dN = f (v)dv 3
4, Bubepith cxeMy eHEpreTMYHHX 30H JUII METaly 1 BKaXiTh Ha HIH MiCIe pPO3TalIyBaHHS bamu
XIMIYHOT'O TOTCHITIATY.
3
W W
W
> - - .
Wi —.— — - S —
————— sy ——— e ———
j— .. — jr— .- T
a) 0) B) r)
5. SIke 3 HaBeIeHMX KBAaHTOBUX YHCEJ BiANOBiNae 3a KBAHTYBAaHHS NPOEKLIl BIACHOTO MOMEHTY banu
iMIysbCy (CHiHA) eEKTPOHA B aTOMi BOIHIO?
[ | n | m | m, 3
6. UnM BiApI3HAETHCS CKIAL siaep i30TONIB KucHio 0 ta 0 ? bamn
5
7. Pobota Buxony enexrpoHa 3 kaiito 2 eB. 3HaiiT uepBoHY MexKy QoToeheKTy. Bamm
5
8. Sxuii i3 rpagikiB imoctpye posnoain depwmi-/ipaka npu Temneparypi T=0 K? Bkaxith Ha Bbamu
nanomy rpadiky eneprito @epmi (We) i 3nauenns f npu W=0.
5
f f
W W
9. ITpu 3mini Temneparypu Big 50 K 10 75 K enexTpornpoBiiHICTh JOMIIIKOBOTO HAaIliBIPOBIHUKA Bbamu
36ubinmIacs B 50 pasiB. Bu3HaunTy eHeprito akTUBALl JTOMIIIKH. 10
10. | BusHauutd sSK 1 B CKUIBKM pa3iB 3MiHWJIAacs B pe3ylbTaTi HarpiBaHHS IOTYXHICTb bamu
BUIIPOMIHIOBAaHHsI a0COJIOTHO YOPHOTO TiJia, SIKIIO JIOBXHMHA XBHJI, Ha $Ky HPUXOIHUTHCS 10
MaKCHMaJlbHe 3HAUEeHHSl CIEKTPaJbHOT IHTEHCUBHOCTI BHUIPOMIHIOBAHHS 3MEHLIMIACST 3
A =720mm 0 A, =400mm.
[IpuitHATHII CTaHIAPT OIIHKH
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aB1annsa Ne 16 Bukonaseub I'pyna

1. Slkuii i3 HaBeNEHWX HW)KYE BHIAJKIB MOOYNOBH EHEPreTHMYHHUX 30H € XapaKTEepHUM JUIs bann

JieneKTpuKiB?
W¥‘= 3
¥} W,
AW~3¢B A
Y AW~ leB Wi
Wh N e —————
—_— e — e =
‘ e —— ——— pr— st — e ]
——e—— ——e—a— ————
a) 0) B) r)
2. 30BHIMIHS KOHTAKTHA PI3HUI MOTEHIiaNliB BU3HAYAETHCS PiBHIHHSIM Bamm
Ap=(A,—-A)le Ap=qlC Agp:—jE-dl Ap=-E-Al 3

3. SIke 3 HaBeJJCHMX KBAaHTOBHX YHCEN BiANOBiNae 3a KBAaHTYBaHHS CHEPTil SNEKTPOHY B aTOMi banu
BOJIHIO?

I | n m | m. 3

4, Slkuii 3 HaBeleHUX BUPa3iB BU3HAYAE TOBXKHMHY XBUII Jie-bpoiins? bamu

h v h 3
A=— A=— A=VvT A=—
Y v mv
5. Ska 3 HaBeZieHUX (OPMYJT 3B’SI3Y€ MEPioa HAMIBPO3MAay 3 CTAJIOK Po3many? banu
In2 I 3
T=2x\!/g T=27/w T=—o T=—
A 1%
6. PoboTa Buxoay enekTpoHa 3 kaiito 2 eB. 3Haiitu uepBoHy Mexy poToedekTy. basu
5

7. B ckmagi aroma Bombdpama 74 enexTpoHu, a Horo Mmaca (B a.o.M.) 183,85. Skwii bamu
MOPSIIKOBUIT HOMep Bosib(pama B nepiogudHiii cucremi enementiB J[.I. Menneneea? 5
3HaWTH KUTBKICTh HEUTPOHIB B CKJIAJIi s/Ipa aToMa BoJb(pama.

8. 3HaiiTu eHeprito (poToHa 3 JOBXKUHOIO XBHI A =550HM . Bamu

5

9. Bu3HauNTH KOHLEHTpALIO EJEKTPOHIB 1 JIPOK B YHCTOMY repMaHii 3 MHUTOMHM ONOPOM bamu
0,47 Owm'M, SKIIO TOpU HaNpyKeHOCTI enekTpuuHoro monst 0,94 B/M 1mBuakicts 10
YIOPSZKOBAHOTO PYXy €JEKTPOHIB i Iipok B Hbomy jopiBHioe 0,36 m/c i 0,17 wml/c
BIIIIOBITHO.

10. | IloBepxus Tima Harpita mo temmeparypu 7 = 1000 K. IToriMm omHa momoBuMHa HOTO Bamm
moBepxHi HarpiBaetbest HA AT = 100K, inma oxosnomkyerscst Ha AT = 100 K. B ckijgbku 10
pa3iB 3MIHUTBCS TOTYXKHICTh BUIIPOMIHIOBaHHS IMOBEPXHI IIbOTO Tina?

[puiiHsaTHii cTaHAAPT OLIHKA
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aBganusa Ne 17 Bukonagsenn I'pyna
1. SIka i3 BiANoOBijeH BU3HAYA€ 3aJISKHICTh KOHIIEHTpalii HOCI{B CTpyMy BiJ| TeMIepaTypu y
Mmerami?
-AW [ 2KT —AW; / 2kT —AW / 2KT
n=const | N=nge n=N,e n=N, +nye
2. Sxuil i3 HaBeJCHWX HIDKYE BUMAIKIB MOOYNOBH EHEPTeTHYHHUX 30H € XapaKTepHUM [UIs Bamm
HamiBIIPOBITHHUKIB N-THITY?
U 3
Whi—/—— W
e — W
- - - - -8
W‘ —_————— R & —_—rr—
— S . i — —_— e —
—. .. s~ -~s— — s e
a) 6) B) r)
3. SIkuit 3 HaBeIGHUX BUPA3iB BU3HAYAE CITIBBIIHOIICHHS HEBU3HAUYCHOCTEH /I Yacy 1 eHeprii? bamu
h h 3
AtAy =1 AWAL > > AXAp, > > AMAw =271
4, SIkuii 3 HaBeIeHUX BHPa3iB BU3HAYAE YNCEIbHE 3HAYCHHS OpOITAIbHOTO MarHiTHOTO MOMEHTY bamn
€JICKTPOHA B aTOMi BOJHIO?
L =SG+Dn | P.= T L=JI0+D) 7 P -JSE ) 3
2m, m,
5. SIK 3a7€XKHUTh MMTOMA EHEePrisl 3B S13Ky MIXK HyKJIOHaMH B SIIIpi Bij Horo MacoBoro uucia M? Banu
Ipu 3pocTanHi M 3
CIOYaTKy .\, o M
He 3anexurs . J
30LTBIITYETHCSA, & IIponopuiiia vM Hponopuiina €
HOTIM 3MEHIIYEThCS
6. Tepion HamiBposmamy a1 4 RN “? nopisHioe Ty, =3,82 nobu. 3HaiiniTe crany papio- bam
5
aKTHBHOTO PO3May Ml 4 RN 2.
7. 3HaiiniTh iMIysbc POTOHA CBITIIOBOrO BUNPOMIHIOBAHHS 3 JOBXHUHO XBWIII A =550HM . bamu
5
8. Bigo6pa3ite rpadik 3anexHOCTI MHTOMOTO OIOpY METally BiJl TeMIepaTrypu 1 KOpOTKO bamu
MOSICHITH PI3UYHY MTPUPOJTY AAHOT 3aJIEKHOCTI. 5
9. IoBepxHst abcomoTHOo yopHoro Tina Harpita jo T = 1000 K. B ckinbku pa3iB 3MiHUTBCS bamu
JIOBYKHHA XBHUITI, SIKIf BiJIIOBIIa€ MAKCUMYM CIIEKTPaIbHOI IHTEHCUBHOCTI BUIIPOMIHIOBAHHSI, 10
nipu 3011b1IeHH] TeMiieparypH Tina Ha AT = 500K .
10. | 3HaiiTu ranbMiBHY Hampyry Juisi (OTOENEKTPOHIB, 110 MOKUAAIOTh Kalliii MpU ONPOMIHEHHI bamu
fioro cBiTiioM 3 toBxkuHOO XBili A = 330HM . PoboTa Buxony mus kamiro A =2 eB. 10
[puiiHsaTHii cTaHAAPT OLIHKA
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecToBe 3aBranns Ne 18 Buxonaseunb I'pyna
1. Bxkaxite eHepretmuHi 30oHM npu Ttemmeparypax a) T=0 K i 6) T>0 K ans uumcroro bamu
HAIBIPOBITHUKA.
i 3
Wh—/— W, Wi —/—
—_— —
> - ——
= == =
il e e i
e —— e e
———— —_—e— —_— —
s
= e o wr-—
a) 6) B) r)
2. 3a AKUM 3 HaBEJICHUX CITiBBITHONICHb BU3HAUAETHCS CHEPTis KBaHTa CBiTIA? Bamm
_ c 3
p=h/a e=hy p=mc e=h<
A
3. Slkuii 3 HaBeJeHUX BUpa3iB BiMOBIJAa€ CHIBBIJHOIICHHIO HEBU3HAYCHOCTI AJIsI KOOPAMHAT i bamu
IMITyJbCY?
h 7 3
AtAv 21 AWAt > 2 AXApP, = 2 AAw > 27
4, SIkuii 3 HaBeICHUX BUPa3iB HOCUTh Ha3BY 3aKOHY Pafi0aKTHBHOTO po3nany? bamn
_/lgh _at g _ VL 3
— RT N =Ny N=— — kT
n=n,e 0 d n=n.e
5. Slke 3 HaBeIeHMX KBaHTOBHMX YHCEJ] BIJIOBINAEc 32 KBAaHTYBaHHS IPOEKIii OpOiTanbHOrO bamu
MOMEHTY eJISKTPOHY B aTOMI BOAHIO?
[ | n | m | m 3
6. OOrpyHTyiiTe i BiOOpa3iTh PO3MILLEHHS SHEPreTHYHX 30H B oOyacti P-N mepexony Mpu bamu
BiJICYTHOCTI 30BHIIIHBOT HAIIPYTH. 5
7. 3HailTH KUIBKICTh NPOTOHIB 1 HEHTPOHIB B CKIaAi sAApa aToMa MoJibaeny. [lopsiikoBuii HOMep bamu
MoJibaeHy B nepioguuHiii cuctemi J.I. Menneneesa 42, a maca (B a.0.M.) 95,94. 5
8. [ToOyay¥iTe BONBT-aMIIEPHY XapaKTEPUCTHKY P-N Mepexody 1 KOpoTKo oOrpyHTYyiiTe 11 Xif. bamu
5
9. Bu3HaunTH MakCUMalbHY HIBUAKICTH (POTOEIEKTPOHIB, 110 BUJIETLIH 13 11€3i0 TIPH OCBITJICHHI bamu
fioro cBitiom 3 gomkuHOK XBWiIl A =0,4MxM. PoboTa BuUXOmy CIIEKTpOHA i3 IE3it0 10
A=1,8¢eB.
10. | Iorik eHeprii, 10 BUIPOMIHIOETbCA 13 BIKOHI IUIABMJIBHOI Tedi, jaopiBHioe 34 Br. Bamu
BusHauntn TemriepaTypy pO3IUIABIEHOTO METaly B IeEdi, SKIIO IUIONIa OTBOPY JOPIBHIOE 10
6 cm’
[IpuitHATHII CTaHIAPT OIIHKH
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aBgannsa Ne 19 Buxonaseun I'pyna
1. 3a sSIKUM 3 HaBEJEHUX CITIBBIIHONIEHh BU3HAYAETHCS IMITYJILC KBaHTA CBiTIa (PpoToHA)? Bbamu
¢ 3
A
2. [Tpu sIKMX sIAEpHUX NEPETBOPEHHX (PEaKIisix) BUAIISIETbCS SHeprist? bann
[pwu 3nutTi .. [Ipu cuHTe31 si/1ep eneMeHTIB 3
. . IIpu moxim .. .
(cuHTe31) He Buninserscs cepeHbOl YaCTHHU TaOIHII
TSDKKHUX si7Iep
JIETKUX A1Ep J.I. Menneneena
3. Slkuid 13 HaBeIEHMWX HIDKYE BHIIAJKIB IOOYJOBM EHEPreTHYHHMX 30H € XapakTepHuM i | bamm
MeTaiB?
W"= 3
A W
AW~3eB 1 T——
~le “f‘
— e~ —— ————
—_—— _._._" — ** ——
—_——
a) 0) B) r)
4, Slkuii 3 HaBeleHUX BUpa3iB € piBHsAHHAM EitHiureiina mis gportoedekry? bamu
2 3
dsing=mAi c=hv hv:/.\+mv% hv,., = A
5. Sxa i3 BiAMOBimeH BW3HAYA€ 3aJCKHICTH KOHIIGHTpAIll HOCIIB cTpyMy Bin Temmeparypu B | bamm
JIOMIIIIKOBOMY HAITiBITPOBITHHUKY?
3
_ —AW [ 2KT _ —AW, / 2KT _ —AW /2KT
nzconst n—noe n—Nae n—Na +I’]Oe
6. AbcomoTHO 4YopHe Timo Mae Ttemmeparypy 7 = 2900K. fAxiii noexwHiI XxBWii BimmoBimae | bamm
MaKCHUMYM CIIEKTPaJbHOI IHTEHCHBHOCTI BHIIPOMIHIOBaHHS IIHOTO Tina? 5
7. Ske 13 BKa3aHWX Ha PHCYHKY 30BHIIIHIX MigKIOYeHb € npsimuMm? [loOymyiite BonmbT-amnepHy | bamm
XapaKTEepUCTUKY AJIsI JAHHOTO BUNAJIKY 1 0OrpyHTYIiiTe 11 XiJI.
5
= p n 5 b o p n =
8. 3HalWTH Macy siipa aroma 3aji3a, sSKII0 Maca aToMa B a.0.M. JOpiBHIOE 55,847 a mopsakoBuii | bamun
HOMEp enemeHta B mepioguuHiii  cuctemi  JI.I.  MengeneeBa  jgopiBHIOE 26 5
(M. =5,4858 -10™a.0.m).
9. B ckinpKku pa3iB 3MiHUTBCS KOHIIEHTPAIis HOCIIB CTPYMY B YMCTOMY I'€pMaHilo IIpH migBuIIeHH] | bamm
jioro temmeparypu 3 0 °C 1o 100 °C? Illupuna 3a60poHeHOI 30HH repMaHito xopiHioe 0.74 eB. 10
10. | Enexrpon IIPUCKOPIOETHCS €JIEKTPUYHUM 10JIEM 3 pi3HHUIIEIO noteHmianiB | bamm
U =150 B. XBuiib0BHiA TIPOIIEC 3 SIKOIO JOBKHWHOIO XBWJI BiJITIOBiIa€ pyXy eJeKTpoHa? 10
[puiiHsaTHii cTaHAAPT OLIHKA
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aBapauusa Ne 20 Bukonagsenn I'pyna
1. 3a SKUM 3 HaBEJICHUX CIIBBITHONICHb BU3HAYAETHCS CHEPTisl KBaHTA CBiTia? Bamn
— 2
p=h/4 e=hyv p=mc E=mv?/2 3
2. 3a SKUM 3 HaBEJICHUX BHPa3iB BU3HAYAETHCS XBHIbOBA (DYHKIIis JJIs CTAI[IOHAPHUX CTaHIB? Bamn
2m 2 3
d*x dx AY +— (W -W,)¥ =0 d*x
——+2f—+afx=0 | x=Acos(wt+p) hz( ) ——+afx=0
dt dt dt
3. Sxuii 3 HaBeIGHNX BUPa3iB BU3HAYAE aKTHBHICTh PaJiOaKTHBHOTO po3many? Bamm
A=pT A=IN N=Nge™" dN = f(v)dv 3
4, Bubepite cxemMy eHepreTWYHUX 30H U HAaIliBOPOBIJHMKA p-THIYy 1 BKaXITh Ha HIM Micue bamu
po3TalryBaHHs XiMIYHOTO MOTEHIIAITY
. 3
Wi —— W
e — W
Wb - e
______
e = e ——
= — ———a— Y —
—_— ——r——— —— T, 5, —
5. Slke 3 HaBeleHMX KBAaHTOBHMX YHCEJ BiJIIOBiJAc 3a KBaHTYBaHHS IPOEKI BIaCHOIO MOMEHTY bann
iMITyJbCy (CHIHA) EJEKTPOHA B aTOMi BOJIHIO?
[ | n | m | m 3
6. UuM Biapi3HSETHCS CKIAA siaep i30TomiB KucHio O ta ;0 ? bamu
5
7. PoboTa Buxoay ejekTpoHa 3 kaiito 2 eB. 3HaiiTu uepBoHy MexKy hoToedekTy. banu
5
8. SIK 1 YOMY 3MIHIOETBCS €JIEKTPOIPOBIJHICTh YUCTOTO HAIIBIPOBIAHUKA TPHU MiJBUIIEHHI HOTO Bbamu
TemnepaTrypu? 5
9. Omip KpHCTama Y4MCTOro HamiBIpoBigHMKa mpu Temmeparypi 0 "C nopisuioe 4-10° Om, a mpu bamu
temneparypi 100 °C omip 3menmyerses 10 8:10° OM. BusHaunTty mupuHy 3a60pOHEHOT 30HM. 10
10. | OuiHuTH JiaMeTp MIAHOTO JPOTY, II0 BHKOPUCTOBYETHCS JJIsl BUTOTOBJICHHS ILIABKOTO bamu
3ano0iKHUKa Ha CTpyM cuioo o SA. Temmnepartypa ruiaBieHHs Mini jgopiBHioe 1356 K, 10
nuroMuit omip mpu it Temneparypi cranoButh 0,1MkOM-M. BBaxkaTu, mo TemioBiiiaua
BiZIOYBAETHCS MEPEBAKHO Yepe3 BUIPOMIHIOBAHHS sike OJIM3bKE /10 BUIIPOMIHIOBaHHS a0COJIIOTHO
YOPHOTI'O TiJIa.
[IpuitHATHII CTaHIAPT OIHKH
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecToBe 3aBranns Ne 21 Buxonaseunb I'pyna

1. Slkuit 3 HaBeJCHUX BHUpa3iB BU3HAYAE IMOBIPHICTh 3HAXO/DKCHHS YAaCTHHKH B MeEXax Bamn

06’ emy dV?
dW = wdv AW = g uH2dV AW = £,eE%dV dP = w2 dv 3
2. Bubepite cxemMy €HepreTWYHUX 30H U HaIliBOPOBIOHMKA N-THIYy 1 BKaXITh Ha HIM Micue bamu
pO3TalyBaHHs XiMIYHOTO NMOTEHIIATY
R 3
Wi — W
————— W

Wi PEE———

e —— s — e

————- e e —_————

3. B sSKHX OAMHHUIIX BUMIPIOETHCS SKCIIO3MIIHHA 1032 ONPOMiHIOBAHHS? bamn

Bep | Kropi | Pentren | Bekkepens 3

4, Slkuii 3 HaBEJCHUX BHpPA3iB BH3HAYAE 3alOBHCHHS CTaHIB €JIEKTPOHAMH B aTOMi aproHy bamn

(mopsaxoBwii HOMep aproHy B nepionuudiit cuctemi 1.1. Menneneea mopisHioe 18)?
1522522p63523p64s1 1822522p4 1322522p635l 1522522p63s23p6 3
5. bamn
Sxa 3 HaBeJeHHUX Ha pucyHKY kpuBux (1, 2, 3 abo
4) crmeKTpalbHOI IHTEHCHBHOCTI BHUIIPOMiHIOBAHHS 3
BiJIMOBia€ HaBHIIi# TeMIepaTypi?
2 | 4 3 | 1 3
6. PoboTa Buxoay ejaekTpoHa 3 Boabdhpamy 4,5 eB. 3HaiiTu uepBoHy Mexy GoToedeKTy. bamu
5

7. Sxuii i3 rpagikiB imoctpye posnoain depwmi-/ipaka npu Temneparypi T>0 K? Bkaxith Ha Bbamu
naHomy rpadiky enepriro @epmi (W) i 3rauenns f npn W=WE.

5
f f
W W

8. B cximani atoma Gapiro 56 enekTpoHiB, a foro Maca (B a.0.M.) 137,34, Skuii mopsakoBUi HOMEP Bamm
Oapito B mepioguuHiii cuctemi ememeHtiB J.I. MenneneeBa? 3HaWTH KiJTBKICThP HEWTPOHIB B 5
CKJIaJli siipa aToMa Oapiro.

9. B ckinpku pa3iB 30UTBIINTHECS BIIACHA EINEKTPOIPOBIMHICTh TepMaHilo (IIUpHHA 3a00pPOHEHOT Bamm
30HM TepMaHio gopiBHIOe 0.74 eB) B pe3ysibTaTi migBMIIeHHS Horo Temmeparypu 3 27 °C 10 10
127 °C?

10. | Mydenbna miu cnoxkuBae notyxHicTh 0,5 kBt. Temneparypa il BHyTpilIHbOT HOBEpXHI HpU bamu
BIIKpUTOMY OTBOpi niamerpom 5 cMm gopiBHioe 973 K. flka dYacTHHa MOTYXXHOCTi, IIO 10
CITOJKHUBAETHCS, PO3CIFOETHCS CTIHKAMU?

[IpuitHATHII CTaHIAPT OIIHKH
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecToBe 3aBnanns Ne 22 Buxonaseunb I'pyna
1. [1pu sIKUX SIEpHUX NEPETBOPEHHSX (PeaklisiX) BUALISETbCS eHeprist? bann
. [Tpu cunresi sine 3
IIpu 3nutTI .. pu i AP
. . [Tpwm moaini TSHKKUX €JIEMEHTIB CepeHbOT
(cuHTe31) He Buninserscs :
anep gactuHH Tabmumi J1.1.
JIETKUX siep
MenneneeBa
2. Bxkaxite enepretuuHi 30HM npu temrepatypax a) T=0 K i 6) T>0 K mns namiBrpoBizHHKa bamu
N-Tumy.
W 3
W Wi Wi —
— —_—
[rE S e ——. e,
__ R - - —o— -»
e —e———— ———
s e — e Y ————— —e——
S S— ——asa—— —_——— e
N T — — —_——————— e
—_— s ———
a) 6) B) F)
3. Slkuii 3 HaBeJeHMX BHpa3iB BKa3dye 3B’S30K MDK IHTErpajbHOIO  Ta CHEKTPaJIbHOIO bamu
IHTEHCHBHOCTSIMU BHITPOMIHIOBAaHHSI Harpitoro Tija?
© d b 3
. R = _[ r,.dAi A ==
R =oT* R = dE/dSdt s noT
4, SIkuii 3 HaBeICHUX BUPA3iB BU3HAYAE YACTOTY BHUITPOMIHIOBaHHS aToMa? bamn
c=hv hy = mc? hyv = pc I’]V:Wn -W, 3
5. 3a SKUM 3 HaBEJICHUX CITiBBiTHOIICHb BU3HAYAETHCS IMITYJIbC KBaHTA CBITIA? Bamm
p=h/a e=hv E =mc? p=mc 3
6 Ske i3 BKa3aHMX Ha PHCYHKY 30BHIIIHIX MiJKIIOUYEHb € 3BOpoTHHM? [loOymyiiTe BOJBT- Bamm
aMIIepHY XapaKTepHUCTHKY JUIs JaHOTO BUNAJKY i 0OIpyHTYHTE ii.
5
7. 3HaWTH Macy sapa aToMa 3aji3a, SKII0 Maca aToMa B a.0.M. JIOpiBHIOE 55,847, a mopsiAKOBUi banu
HOMep 3ai3a B mepiommuniii cucremi JI.I. Meneneena nopisaioe 26 (M, = 5,4858 10 a.0.m). 5
8. AbcomnroTHO YopHe Tino Mae temmeparypy 7 = 1450 K. Skiit noBxuHi XBWII BiANOBiIae bamu
MaKCHMYM CIIEKTPaJIbHOT IHTEHCHBHOCTI BUIIPOMIHIOBaHS [bOTO Tisa? 5
9. IMpu 3wmini Temneparypu Big 50 K po 75 K enexTponpoBigHiCTh JOMIIIKOBOTO bamu
HamiBIpPOBiIHKUKA 301nbImiIacs B 50 pa3i. BU3HaunTH eHeprito akTHBALIT JOMIIIKH. 10
10. | 3HaifTu ranbMiBHY Hampyry Ui (pOTOENEKTPOHIB, 10 EMITYIOTHCS KaJieM NpH ONpPOMIHEHHI banu
fioro cBiTiiom 3 noBX)HHOIO XBuim A = 330uM . PoboTa Buxomy st Kamist qopiBHIOE 2 €B. 10
[puiiHsaTHii cTaHAAPT OLIHKU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecToBe 3aBranns Ne 23 Buxonaseunb I'pyna
1. Bubepith cxeMy eHEepreTMUHHMX 30H ISl YUCTOrO HAIIBIIPOBIJHKMKA 1 BKaXITh Ha HIH Micue bamu
pO3TalIyBaHHs XiMIYHOT'O OTEHIIATY.
3
Wh—/]/— Wi —— Wh—]——— W
—_— — e ~
- e r——
- ——
—e e —no——_—— — e
—e—— ——————— e — 2 e
—e e T — e T
— —— — ] —
2. SIkuit 3 HaBeIGHUX BUPA3iB BiJINOBIIAa€ 3aKOHY BiHa JJ1s1 aGCOFOTHO YOPHOTO Tina? Bamn
o d b 3
. R=[r, di ==
R* =oT* R =dE/dSdt AT Am T
0
3. SIkuii 3 HaBeICHUX BUPa3iB BU3HAYAE CHEPTil0 €ICKTPOHA B aTOMI BOJHIO? bamn
X 3
h? me* 1 f
_ n W =e(p -0 W o=——e W:jede
" 8ma’ »=e(a-e) " 8glh’n’ "y
4. Ska 3 HaBeZeHUX (POPMYJT BiAMOBINAE 3B’ SI3KY MEPiojia HAMIBPO3Maay 3 CTAJIOK po3naay? banu
In2 | 3
T=2x\!/g T=2r/w T=—1C T=—
A v
5. Slka i3 popmyn € dyrkiiero posnoainy Depmi-Jlipaka? banu
W, /KT mv? 3
1 e ! l - 2
fo L = oL )= ne ¥ am
W —u)/ KT -W. /KT W —u)/ KT
e( 4) -1 Ze i e( ) +1
6. Bino6pasite rpadik 3ameKHOCTI NMHTOMOTO OIOpPY METaly BiJ TeMIeparyphd i KOPOTKO Bamu
MOSICHITH (Pi3UUHY MPUPOAY IaHOI 3aJICKHOCTI. 5
7. 3HaiiniTe eHepriro JecaTH GOTOHIB 3 JOBKHUHOK XBWwii A = 662 um. (h=6,6 10 34 Ix - c, bamu
c=310° m/c). 5
8. 3HallTu KiJbKICTh IPOTOHIB 1 HEWTPOHIB B CKJIAJI s/ipa aToMa CTpoHLito. [lopsakoBuii HoMep bamu
CTpoHIIio B niepioanuniii cucremi JI.1. Menneneea 38, a maca (B a.0.M.) 87,62. 5
9. ENeKTpoH NpHUCKOPIOEThCS ENEKTPUYHMM MojieM 3 pi3Huuero noreHumianis U = 150 B. bamu
XBUIIbOBUI TPOIIEC 3 SIKOKO JTOBKUHOIO XBUJII BiJIIIOBIAE PYXYy €JICKTPOHA? 10
10. | BusHauutu sIK 1 B CKUIBKM pa3iB 3MIiHWIAcsS B pe3yNbTaTi HarpiBaHHs IOTYKHICTh bamu
BUIIPOMIHIOBAaHHs a0COJIIOTHO YOPHOTO TiJia, SIKIIO JOBXHHA XBWII, Ha SIKY MPHUXOAUTHCS 10
MaKCHMaJlbHe 3HA4YEeHHS CIEKTPaJbHOI IHTEHCHBHOCTI BHMIIPOMIHIOBAHHS 3MEHILIMJIACS 3
A =720uu 10 A, =400um.
[IpuitHATHII CTaHIAPT OIIHKH
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecToBe 3aBnanHsa Ne 24 BuxonaBennb I'pyna
1. Sxuil 3 HaBelIEeHWX BHUpA3iB BH3HAYA€ YUCEIbHE 3HAYECHHS CIIIHOBOTO MOMEHTA IMITYIIBECY Bamm
€JIEKTPOHA B aTOMi BOJHIO?
S Ty el P =56+ °
L =SS +Dn = (+)2—me L=JI(1+2)7 s =S( +)m—e
2. Sxuii 3 HaBeIeHNX BUPa3iB HOCUTH HAa3BY 3aKOHY Pa/lioaKTHBHOTO po3nany? Bamm
_#gh —at 14 Wy 3
n:noe RT N:Noe N:E n:noe KT
3. Slkuii i3 HaBeAEHMX HIKYE BUMAIKIB TOOYNOBH CHEPreTUYHHX 30H € XapaKkTepHHM s bann
HaTiBIPOBITHUKIB N-THITY?
. 3
Wi —— W
— A%
—————
Wh__ | |3 F i —————
—ee—r— —ee % e =
a) 0) B) r)
4, Sxuit 3 HaBemeHWX BHpa3iB BiAmoBimae 3akoHy Credana — bompiMaHa st abCOMIOTHO Bamm
YOPHOTO Tina?
© b 3
R* =oT" R = dE/dSdt R =[rdz =7
0
5. SIke 3 HaBeJCHUX KBAHTOBUX YHCEJl BIJIIOBI/IA€ 32 KBAaHTYBaHHS IPOEKIi] BIACHOTO MOMEHTY bann
iMIyJbca (CIliHa) eJeKTpOHa B aTOMi BOAHIO?
[ | n | m | m, 3
6. Temmneparypa T abconroTHO YOpHOTO Tia 3MiHMJack npu HarpiBauHi Big 1000 no 3000K. B bann
CKIIbKU pa3iB 30UIbIIMIACH NPH LIOMY IHTErpajibHa IHTEHCHBHICTh BUIIPOMIHIOBAaHHS ? 5
7. OOrpyHTyiiTe i BiOOpa3iTh PO3MILEHHS SHEPreTHYHX 30H B obOyacti P-N mepexony Mpu bamu
BiJICYTHOCTI 30BHIIIHBOT HAIIPYTH. 5
8. UuM Biapi3HSETbCS CKIIAA siep i30TomiB KucHi O ta ,0*°? bamu
5
9. Bu3HauuTH MakcUMajbHY HMIBUAKICTH POTOEIEKTPOHIB, 1110 BUJICTUIH i3 KaJIil0 IPH OCBITIICHHI bamu
jioro citioMm 3 wactororo 6 -10*° I'. PoGoTa BUXOIy eneKTpoHa i3 Kamito A =2 eB. 10
10. | Ilpm 3pocranHi Temmeparypu 1 aOCONOTHO YOPHOTO Tiia B IBa pa3d JOBKHHA XBHIII Bamm
A max, SAKIH BIIMOBiZa€ MaKCHMyM CIHEKTPANbHOI IHTCHCHBHOCTI BHIIPOMIHIOBaHHS, 10
3MeHmmiIack Ha AL = 400HM. BusHauTe no4aTkoBy 1 KiHIEBY TEMIIEPATYpH.
[puiiHsaTHii cTaHAapT OLIHKU
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aBaannsa Ne 25 Buxonaseun I'pyna

1. Slkuii 3 HaBeJIEeHWX BUPA3iB BU3HAUA€ YMCEIbHE 3HAYECHHsS OpOITaIbHOIrO MOMEHTa IMITYJIbCY bann
€JIEKTPOHA B aTOMi BOJHIO?

L =/S(S+)n P, = I(I+1)ﬂ L=+ 7 P = S(S+1)% °

2m, m,

2. SIK 3aJ7€KHUTh MMTOMA EHEPTisl 3B513Ky MK HYKJIOHAMU B sIJIpi BiJl HOro MacoBoro 4ucyia M? bamu

ITpu 3pocranni M 3

CIOYaTKy - o M

He 3anexurs . J
36imbIIyeThes, 2 Iponopuiiina +M ITpomopmiiina €
TTOTIM 3MEHIITY€THCS

3. Sxuil i3 HaBeOeHWX HIDKYE BUMANKIB MOOYIOBM CHEPTreTHYHHX 30H € XapaKTepHHM IS Bamm

HATIBIPOBITHUKIB P-THITY?
. 3
Wi —— W
_— W
Teres s
Wi I —e———
T e — —ee———
e e Jr— L
e ———— f— e —
a) 0) B) r)
4, SIkuii 3 HaBeIeHUX BUPA3iB BU3HAYAE YaCTOTY BHIPOMiHIOBaHHs aToMa? bann
e=hv hy = mc? hyv = pc hv =W, -W,_ 3
5. Sxuii 3 HaBeIGHNX BUPAa3iB BU3HAYAE JOBXKHUHY XBHIII e-bpoiins? Bamm
h v h 3
A=— A== A=VT A=—
p v mv
6. 3HaiiTu iMITyJIbC (POTOHA CBITJIOBOTO BUIIPOMIHIOBAHHS 3 JIOBKHUHOIO XBHII A =550HM . banu
5
7. [ToOyay¥iTe BONBT-aMIIEpHY XapaKTEPUCTHKY P-N Mepexody 1 KOpoTKo oOrpyHTYyiiTe 11 Xif. bamu
5

8. B ckmani atoma 1e3ir0 55 enekTpoHiB, a ioro maca (B a.0.m.) 132,905. Ha sikomy micii B Basu
nepioauyniii cucremi /.. MeHnneneeBa 3HaX0MUThCs 11e€31i? 3HANTH KiNbKICTh HEHTPOHIB B 5
CKJIaJli s/Ipa aToMa Ie3iro.

9. ToTik eHeprii, IO BHIPOMIHIOETHCS 3 BIKOHIS IUIABHIBHOI IeUi 3 IIIOLICI0 OTBOPY 6 cM” Bamu
nopiBHioe 34 Br. Bu3HauuTH NOBXWHY XBHII Ha SIKY IPHUXOAUTHCS MaKCUMallbHE 3HAYCHHS 10
CIEKTPaTBbHOI IHTEHCHBHOCTI BUIIPOMIiHIOBaHHSI.

10. | 3maittu crany I[lnanka h, skmo Bigomo, 1o (oToeneKTpoHH, BHOUTI 3 MOBEpXHI MeTaja Bbamm
cBiTIIOM 3 wacToTomo 2,2 10" ¢! | moBHicTIO 3aTPHMYIOTECS ranbMiBHOIO Hampyroo 6,6 B, a 10
BHOHTI cBiTIIOM 3 wactoroo 4,6: 10" ¢ — mampyroro 16,5 B.

[IpuiiHATHIA CTaHAAPT OLIHKU
F FX E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50

Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aBpanusa Ne 26 Bukonagsenn I'pyna
1. Sxa i3 BigmoBifeW BH3HAYA€e 3aJEXKHICTh KOHIIEHTpAIlil HOCIiB CTpyMy BiI TeMmIepaTrypud B Bamm
YICTOMY HaBIPOBITHUKY?
_ AW 7 2KT _ —AW, / 2KT _ AW 7 2KT 3
n = const n=n,e n=N,e n=N, +n,e
2. Slkuii i3 HaBeIEHWX HW)KYE BHIAJKIB MOOYNOBH EHEPreTHMYHHUX 30H € XapaKTEpHUM JUIs bann
HATIBIPOBITHUKIB?
N 3
) W
AW~3eB A
AW=1eB Wi
Wl - COZESE Y —“—9—.— ]
—— e — =
—— ey .. =
S — ~— ——— — s ~S—
— —_——— o ————
a) 6) B) r)
3. SIke 3 HaBeJeHWX KBAaHTOBUX YHCEIN BIJIMOBiNa€ 32 KBAHTYBAHHS €HEPTii €JIeKTPOHa B aToMi bamu
BOJHIO?
I n m | ms 3
4, Sxuii 3 HaBeIGHNX BUPAa3iB BU3HAYAE JOBXKHUHY XBUIII e-bpoiins? Bamm
h v h 3
A=— A=— A=VT A=—
p 1% mv
5. Ska 3 HaBeneHUX (POPMYI BiATIOBiNAE 3B’ SI3KY Iepiosia HAMMiBPO3MAAy 3 CTAJIOK po3naay? Bamm
In2 I 3
T=2r¢g T=2r/w T=—1- T=—
A v
6. Pobota Buxony enexrpoHa 3 xaiito 2 eB. 3HaiiTn uepBoHy Mexy poToedeKTy. Bamm
5
7. B ckmami simpa atoma cpiba 108 HykioHIB 1 47 mpoToHiB. Skuit mopsakoBuil HoMep cpibia Bbamm
B mepionuyHiid cuctemi eixeMeHTiB J.I. MeHaeneeBa i CKilbKH HEWTPOHIB B CKIIaai HOTO 5
siapa?
8. 3HaiiTn eHepriro (poToHa 3 JOBXUHOIO XBIIL A =550HM . banu
5
9. Slke i3 BKa3aHMX Ha PHUCYHKY 30BHIMIHIX MigKIfodeHb € mpsmuM? [loOymylTe BOJBT- Bamm
aMIIepHY XapaKTepHUCTHKY Ul JaHOTO BUNAJKY i 0OTpyHTYHTE Ti.
10
10. | OuiHUTH AiaMeTp MIJHOTO JPOTY, IO BUKOPHCTOBYETHCS JUIsi BUTOTOBJICHHS IIJIABKOTO banu
3amo0ikKHUKAa Ha CTpyM cuiioo 1o SA. Temmeparypa miaBieHHs Mili nopiBHIOE 1356K, 10
nUTOMUI omip mpu wii Temneparypi craHoButh 0,1MxOM M. BBaxarty, mo TtemioBiggaya
BiI0OYBAETHCS NEPEBAXKHO 4Yepe3 BHUIIPOMIHIOBaHHS sKe OJNM3bKE 10 BHUIPOMIHIOBAHHS
a0COJIIOTHO YOPHOTO TiJa.
[puiiHsaTHii cTaHAAPT OLIHKU
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aBganusa Ne 27 Bukonagsenn I'pyna

1. Slkuii i3 HaBeAEHMX HIKYE BUMAIKIB TOOYNOBH CHEPreTUYHHX 30H € XapakTepHHM s bann

YICTHX HAaIliBIIPOBiTHHUKIB?
S 3
Wi —— W
——————— W
Ll o ol S b
Wh__ e —— ———
—— ——e— e
—e—— e p— e
a) 0) B) r)
2. Sxa i3 popmyn € dpyskieto posmoniry Depmi-Zipaka? Bamm
~W, /KT mv? 3
1 e 1 ] 2
S L RO e
W — 1)/ KT -W. /KT _
e( u) -1 Ze i e(W u)1KT +1
3. Sxuii 3 HaBeIeHNX BUPa3iB BU3HAYAE CIIBBITHOMICHHS HEBU3HAUYCHOCTEH IS Yacy i eHeprii? Bamm
n h 3
AtAv =21 AWAL > > AXAp, > > AtAw > 27

4, SIkuii 3 HaBeIGHUX BUPA3iB BU3HAUYAE YHCEIbHE 3HAYCHHS OpOITAIbHOIO MarHiTHOTO MOMEHTY bann

€JICKTPOHA B aTOMI BOJIHIO?
L =/S(S+1) 7 P, = I(I+1)ﬂ L=JI+D)n P = S(S+1)% °
s 2m, m,
S. SIK 3aeXKHUTh MMTOMA EHEeprisl 3B 513Ky MK HYKJIOHaMU B sJpi Bix ioro MacoBoro yucia M? bamu
Ipu 3pocTanHi M 3
CIOYaTKy . o M
He 3anexurs . J
36imbIIyeTHCS, 2 [ponopuiitna M IIponopuiiina €
MIOTIM 3MEHITYETHCS
6. PoboTa Buxony enexrpoHa 3 Bomb(pamy 4,5 eB. 3Haiitu uepBoHy Mexky poToedeKTy. Bamm
5
7. Tepion HamiBposmamy a1 4 Rn %? nopisnioe Ty, =3,82 no6u. 3uaiitu crany pazio- Bam
5
aKTHBHOTO PO3Majy s 4 Rn 2.
8. 3HaiiTn Macy (OTOHA CBITIOBOTO BUITPOMIHIOBaHS 3 JOBKHHOIO XBHII A =550HM . banu
5

9. [oBepxHst abcomoTHO "opHOTo Tima Harpita o T = 1000 K. B ckinmbku pa3iB 3MIiHUTBCS Bamm
JIOBXKMHA XBHJIi, Kl BIAIIOBia€ MAKCHMYM CIIEKTPAIEHOI IHTCHCHBHOCTI BHIIPOMIHIOBAHHS, 10
nipu 3011b1IeHH] TeMiieparypH Tina Ha AT = 500K .

10. | B ckinbku pa3iB 30UIbLIMTHCS JOMIIIKOBA €JIEKTPONPOBIJAHICTh TePMaHil0 MPH IiIBUILEHHI Bbamm
rioro Temnepatyp 3 10 K g0 30 K? Enepris aktusarii qomimku gopisaioe 0,01 eB. B ckinbku 10
pa3iB mpH LOMY 3MIHHTHCS BIIACHA ENEKTPONPOBITHICTh (MIMpHHA 3a00POHEHOI 30HU
repManito nopisHioe 0.74 eB)?

[IpuitHATHII CTaHIAPT OIIHKH
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aBaannsa Ne 28 Buxonaseun I'pyna
1. Slkuii i3 HaBeAEHMX HIKYE BUMAIKIB TOOYNOBH CHEPreTUYHHX 30H € XapakTepHHM s bann
HaTiBIPOBITHUKIB P-THITY?
. 3
Wi — W
——— W,
Tee s
S . m— p— —me
— fr— e e . —
e p— e
0) B) r)
2. 3a AKUM 3 HaBEJICHUX CITiBBITHOIICHb BU3HAYAETHCA €HEPTist KBaHTa CBiTia? Bamm
c 3
p=h/4 e=hv p=mc e=h—
A
3. Slkuit 3 HaBeJCHUX BUPA3iB BIIMOBIAA€ CIIBBITHOIICHHIO HEBU3HAYCHOCTI U KOOPJHMHAT 1 Bamn
iMITyJbCy?
AtAY >1 f h 3
V2 AWAL > 2 AXAp, > > AMAw > 27
4, SIkuii 3 HaBeICHUX BUPA3iB HOCHTh Ha3BY 3aKOHY PaJi0aKTUBHOTO po3nany? bamn
_ugh it l A 8
n:noe RT N:Noe N:E n:noe KT
5. Slke 3 HaBelIeHMX KBaHTOBMX YHCEN BIJIOBINAE 3a KBAaHTYBAaHHs IPOEKIii OpOiTaJIbHOTO bamu
MOMEHTY €JISKTPOHY B aTOMI BOJHIO?
[ | n | m | m, 3
6. Skuii i3 rpadikiB imoctpye posnoain depmi-Lipaka npu Temneparypi T>0 K? Bkaxite Ha bamm
naHomy rpadiky eneprito @epmi (W) i 3rauenns f npn W=WE.
5
f f
W W
7. 3HaWTH KUTBKICTh TIPOTOHIB i HEHTPOHIB B CKIAMI sApa aToMa Momioaeny. [lopsakoBuii HoMep Bamm
MoIioeHy B nepioamuHiit cuctemi J[.1. Menneneepa 42, a maca (B a.0.M.) 95,94, 5
8. Sk 1 4OMy 3MIHIOETBCS €IEKTPOIIPOBITHICTH YHCTOTO HAIBIPOBIIHUKA TIPU MiABHIICHHI HOTO Bamm
TeMIeparypu? 5
9. BusHaunTH MakcUMaIbHY IIBUAKICTE (DOTOCIEKTPOHIB, IO BUJICTLUIHN 13 LE3iI0 IPH OCBITICHHI Bamm
fioro citnoM 3 mgomkuHOP XBWI A=0,4MxM. Pobora BuXOmy elleKTpoHa i3 WE3it0 10
A =1,8eB.
10. | Morik eHeprii, 110 BUIPOMIHIOEThCS 13 BIKOHIS IUIABWJIBHOI Tedi, jgopiBHioe 34 Br. banu
Bu3HauuTH TeMIieparypy pO3IUIABIEHOTO MeETally B Iedi, SKIIO IUIOa OTBOPY JOPIBHIOE 10
6 cm’.
[IpuitHATHII CTaHIAPT OIIHKH
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aBpanusa Ne 29 Bukonagsenn I'pyna
1. Slkuii 3 HaBeJeHUX BUpas3iB Bianoigae 3akony Kipxroda? Bbamu
. Vr A . mv? ’
dsing=mA = == == | =R(AT) | tw=p+Dm | hy, =A
Hr ), Hr ), 2
2. [Tpu sIKUX AepHUX NEPETBOPEHHSIX (PeaklisiX) BUALISIEThCS eHeprist? bann
[pwu 3nutTi [Tpu moxini [pu cuHTe31 si1ep eNeMeHTIB 3
(cuHTe31) He Bupinserscs TSKKHX sIEp cepeHbOl YacTH HU TaOJIuUII
JIETKUX JEP J1.I. MenneneeBa
3. 30BHIMIHSA KOHTAKTHA PI3HUII MMOTEHITIaNIiB BU3HAYAETHCS PIBHAHHAM Bamm
Ap=(A,—A)le Ap=qlC Ago:—jE-dI Ap=—E-Al 3
4, Sxuii 3 HaBeIeHNX BUpasiB € piBHAHHAM EitHmTeiina mis gotoedexry? Bamm
. mv?2 3
dsing=mA e=hv hv:A+% v = A
5. Bkaxite eHepreTmyHi 30HH mnpH Temmeparypax a) T=0 K i ©6) T>0 K mna ugwmcroro | bamm
HAIIiBIPOBITHUKA.
3
Wi —== Wi—/]—= Wi ——
. — e —_— W
- - - - -8
- - —0— -»
oo —— ——— .o -
0 —er—— o o .
prm———. A —e—— — e
a) 0) B) r)
6. AbcomoTHO YopHE Tio Mae Temrepatypy I’ = 2900K. Skiif 1oBxWHI XBIII BiAMOBigae MakcuMyM | bamm
CIEKTPATBbHOI iIHTECHCHBHOCTI BUIIPOMIHIOBAaHHS IIHOTO Tila? 5
7. | 3maiitn iMmmysse GOTOHA, KO HOro eHepris gopiBHIoE & =6,6-102 [Tk . bam
5
8. 3HalWTH Macy sapa aToMma 3aji3a, SKII0 Maca aToMa B a.0.M. JopiBHIOE 55,847, a mopsinkoBuit | bamun
HOMep enieMeHTa B nepioanyniii cucremi /1.1. Menzaeneesa nopisHroe 26. 5
9. B ckinbku pa3iB 3MIHHTbCS KOHLEHTpALsl HOCIiB CTPYMY B YMCTOMY IepMaHilo TpH mifuiieHHi | bamn
rioro Temmnepatrypu 3 0 °C 10 100 °C? [Tupuna 3a60poHeHOT 30HU repmaHiro nopiBHIoE 0.74 eB. 10
10. | EnekTpoH MPUCKOPIOETHCS EICKTPHUYHUM T0jieM 3 pisHuiiero norenmiaiaie U = 150 B. XswisoBuii | banu
MIPOIIEC 3 KOO TOBXKUHOI XBHJII BIAMOBIIAE PYXY €JICKTPOHA? 10
[IpuitHATHII CTaHIAPT OIIHKH
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Kadenpa dizuko-matemaruunux gucuumiain HYI3Y. Tecrosi 3aBnanns 10 3microBoro moayias Ned ,,@izuka
aToMa Ta aTOMHOro siipa. Eiementu ¢izuku TBepaoro tiza” 3 gucuuniainm ,,@izuka ”.
Jns1 Beix cneniaabHocTel i cneniamizaniii y raaysi 3Hanb 26 ,,[luBiabHa 6e3mexa “.

TecroBe 3aBganusa Ne 30 Bukonagsenn I'pyna
1. 3a sSIKUM 3 HaBEJEHUX CITiBBIIHOLIEHb BU3HAYAETHCS EHEPrisi KBaHTa CBiTIa? Bbamu
p=h/4 e=hv p=mc E=mv?/2 3
2. 3a SIKUM 3 HaBEAEHUX BHPA3iB BU3HAYAETHCS XBWIILOBA (DYHKIIIS AJIs CTALlIOHAPHHUX CTaHiB? bamu
2m 2 3
d*x dx AY +— (W -W,)¥ =0 d*x
——+2f—+afx=0 | x=Acos(wt+p) hz( ) ——+afx=0
dt dt dt
3. Sxuii 3 HaBeIGHNX BUPa3iB BU3HAYAE aKTHBHICTh PaJiOaKTHBHOTO po3many? Bamm
A=pT A=IN N =Nge ™ dN = f (v)dv 3
4, Bubepith cxeMy eHEpreTMYHHX 30H JUII METaly 1 BKaXiTh Ha HIH MiCIe pPO3TalIyBaHHS bamu
XIMIYHOT'O TOTCHITIATY.
3
W W
W
> - - .
Wa —.— — - S —
————— sy ——— e ———
j— .. — jr— .- T
a) 0) B) r)
5. SIke 3 HaBeIeHMX KBAaHTOBUX YHCEJ BiANOBiNae 3a KBaHTYBaHHS IPOCKLIl BIACHOTO MOMEHTY banu
iMIysbCy (CHiHA) eEKTPOHA B aTOMi BOIHIO?
[ | n | m | m, 3
6. UnM BiApI3HAETHCS CKIAL siaep i30TONIB KucHio 0 ta 0 ? bamn
5
7. Po6ota Buxony enexrpoHa 3 kaiito 2 eB. 3HaiiTn uepBoHy Mexy poToedexTy. Bamm
5
8. Sxuii i3 rpagikiB imoctpye posnoain depwmi-/ipaka npu Temneparypi T=0 K? Bkaxith Ha Bbamu
nanomy rpadiky eneprito @epmi (We) i 3nauenns f npu W=0.
5
f f
W W
9. [Tpu 3mini Temneparypu Bin 50 K 1o 75 K enekTponpoBiHIiCTh TOMIIIKOBOTO HaIliBIPOBIJHUKA Bbamu
36ubinmIacs B 50 pasiB. Bu3HaunTy eHeprito akTUBALl JTOMIIIKH. 10
10. | BusHauutd sSK 1 B CKUIBKM pa3iB 3MiHWJIAacs B pe3ylbTaTi HarpiBaHHS IOTYXHICTb bamu
BUIIPOMIHIOBAaHHSI a0COJIIOTHO YOPHOTO TiNa, SKIIO JOBXXMHA XBHWJI, Ha SIKY NPHUXOAUTHCS 10
MaKCHMaJlbHe 3HAUEeHHSl CIEKTPaJbHOT IHTEHCUBHOCTI BHUIPOMIHIOBAHHS 3MEHLIMIACST 3
A =720mm 0 A, =400mm.
[IpuitHATHII CTaHIAPT OIIHKH
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.
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