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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
Crneniaabnicts 161 «Ximiuni TexHnoJiorii Ta iHxkeHepis»

TecrToBe 3aBmannsa Ne 1 Bukxonagpennb I'pyna
1. | Sxwuit 3 HaBenenux Bupasis Biamosigae KK/ ineansuoro mukiay Kapuo? bamu
_Tl_TZ _Ql_QZ _A _C,u_C,uP 3
n= T n= —Q n= 0 n=-—+-——+—
1 1 1 C,—Cu
2. | SIBuIe TEMIOMPOBITHOCTI 0OYMOBJICHO HASIBHICTIO: bamm
TpaieHTy TpagieHTy TpagieHTy TpagieHTy 3
TEMIIEpaTypHu TUCKY IIBHJIKOCTI T'YCTUHU
3. | SIke 3 HaBeIEHUX CIIIBBiAHOLIECHD BiANOBiAa€e CUiIi TSKIHHA? bamn
S N~ dP 3
FlZ__FZI F =mg. _ Fi =ma. ZFI :E.
i=1 i=1
4. | Slkuii 3 HaBeJCHUX BHUPA3iB BiMOBIa€ BUSHAYCHHIO ITPHUCKOPCHHS? bamu
3
. dar _ dv da dsS
dt dt dt dt
5. | Sky po3mipaicth B CI Mae MoMeHT iHepILii? baym
H | Krm/c | KIM* | M/c” 3

6. | B i3oTtepmiuHOMY mporieci 00’ €M ra3y 3MEHIIUBCS B 6 pa3iB. SIK i B CKIJIbKH banu
pasiB 3MIHUBCS THUCK? 5

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

Bkazatu siki mporiecu BinOyBalOThCS B LUK 1 5
300pa3utu ueit uukia B P-V xoopaunarax.
1 3
S T
8. | KinemarnyHuii 3aKOH pyxy MaTepialibHOI TOYKH Ma€  BHIJIAM: banu
2 . . .. y ey 5
Xx=0,5t +t (M) BusnauTte MBUAKICTE MaTepiaibHOI TOYKM Ha M STIH
CEKYH/II.

9. | MarepiajbHa TOYKa Macol M PYXa€TbCS TOPHU3OHTAIBHO 3 MOCTIHHOO banu
MIBUAKICTIO V1 TIPY)KHO YAApSEThCS B HEPYXOMY BEPTHKAIbHY CTIHKY. 10
3HAWTH 3MIHY IMITYJIbCY TOYKM B  Pe3yJbTaTi TAaKOrO 3ITKHEHHS, SKIIO
Ticis HBOTO TOYKAa PYXA€ThCsl 3 TIEK 3K 3a BEIMYMHOIO, aje
MTPOTHJICIKHOO 32 HAMPSIMKOM IIBHJIKICTIO

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

10
Macy razy Am cTpaBuiH 3 OaJOHY, KO THCK cTaB piBHUM P, =2,5 MIla?
TemmepaTypy ra3y BBaKaTH CTaJIONO.
[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”.
Crneniaabnicts 161 «Ximiuni TexHnoJiorii Ta iHxkeHepis»

.TecToBe 3aBnanns Ne 2 Buxonaseunb I'pyna
1. | MurTeBa mIBUJKICTh MaTepiagbHOI TOUKH BU3HAYAETHCS CIIBBITHOMICHHSIM:! banu
AS . dr . Ar S 3
L=—. L=—. L=—. v =at.
At dt At
2. | Kyns macoro m KOTUThCsA O€3 KOB3aHHS MO TOPU3OHTAJBHIM IUIOIMIMHI 31 banu
MIBUAKICTIO V. HanmumniTe BUpas st KIHETUYHOT €HepTii KyJIi.
mv? | * mv? o’ 3
E= . E=—. E= —_— E =mgh.
2 2 2 2
3. | SIxmii 3 HaBeAeHNX BHPa3iB BU3HAUAE TEIUIOEMHICTH 32 CTAJIOTO TUCKY? banu
i+2 _0Q 3
C,=C,+R | 6Q=du+pdv | C=75R T
4. | SIBuie BHYTPIIIHBOTO TEPTs 00YMOBIECHO HASBHICTIO: banu
TpaJieHTy rpagieHTy TpajIi€HTy TpaieHTy 3
TeMIepaTypu TUCKY IIBMJIKOCTI I'YCTHHU
5. | CKiIbKH CTYNIeHIB BUTBHOCTI Ma€ IBOXaTOMHA MOJIEKYJa? banu
OJIHY | TpU | 1’ATh | IIICTh 3
6. P 2 Ha pucynky HaBeneHuii 3aMHyTUI LIUKII. Bkazatu banu
SIKi TIPOIIECH BiJIOYBAIOTHCS B IUKJI 1 300pa3uTH 5
ueit nukia B V-T koopanHaTax.
] ’ T
7. | BanexHicTh KyTa 00epTaHHS KOJIeca Bijl 4acy 3a1a€ThCs piBHsAHHAM @ = 2t + | bamm
3t°. 3HaiiTH BUpA3 JUIS KyTOBOTO MPHCKOPEHHS. 5
8. | o o0omy omHOpiIHOTO 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
BJIyYae B TIJIO Macoro M = 4 Kr, 1110 BUCUTh Ha HEBaroMii APOTHHI, 1 3acTpse 10
B HbOMY. 3HalJIITh, HA IKY BUCOTY MIIMA€ThCS TLIO.
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
\j\7_2 =2,4 xm/c.
[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”.
Crneniaabnicts 161 «Ximiuni TexHnoJiorii Ta iHxkeHepis»

TectoBe 3aBranns Ne 3 Bukonasenp I'pyna
1. | Timo kunyTO Mig KyToM < [J 10 TOpHU30HTY. UM 30epiraeThcsi MpOEKIis banu
IMIYJIbCy Ha SIKUH - HeOylb HAIPSIMOK?
306epiraeTbcst | 30epiraerbest Ha | 30epiraeTbcs B He 36epiraerbcs 3
Ha TOPU30HTAILHUN JOBUTBHOMY
BEPTUKAIbHUN HAMPSIMKY
2. | Sy po3mipnicts B CI Mae npucKopeHHs? banu
Br | JIx | H | M/c’ 3
3. | flke 3 HaBeleHUX CIIBBIAHOIICHb B11oOpaxae Tperiit 3akoH HproTona? banu
F,=-F,. F =mg. N F —ma i'f- :d_P. 3
i=1 i=1 I dt
4. | SIxmii 3 HaBeIGHNX BHUPa3iB BU3HAUAE TEIUIOEMHICTbH 32 CTAJIOr0 00’ eMy? banu
C = _ CV — L R C= @ 3
»=C,+R 0Q=dU + PdV 2 dT
5. | SBume mudysii 00yMOBICHO HASBHICTIO! banu
TpaJieHTy rpagieHTy TpaIieHTy rpajieHTy 3
TeMIepaTypu TUCKY IIBUAKOCTI T'YCTUHU
6. | Kyr obepraHHs Kojeca 3MIiHIOETHCS 3TiLHO 3aKOHY ¢ = t* + 5t + 2. 3uaiigits | bamm
JMiHIAHY MIBUIKICTh TOYKH Ha 00071 Koneca paaiycom R =10cMm B kiHI 5

JPpyroi CEeKyHJH B/l HOYATKy PYXY .

7. | 3HAHTH TEIJIOEMHICThH 1IEATBHOTO Ta3y, MO0 CKIAJAEThCS 3 JIBOXATOMHHUX banun

MOJIEKYIT 32 CTaJO0ro TUCKY. 5
8. Bkasatu, sixi npouiecu HaBeneHi Ha P-V miarpami banmu
1 modyanyBatu rpadiku nux nporeciB Ha P-T Ta 5

V-T niarpamax.

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

TOPU30HTAJILHOMY HaIlpsiMI KaMiHb Macol M = 3 Kr 3 MBHUIKICTIO V = §m/C. 10
Ha sky BifcTaHb BIZKOTUTBCS IpPH I[bOMY KOB3aHSp, SKIIO KOe(illi€HT
TepTs KoB3aHiB 00 jig Kk =0,02 ?

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

HE BHUKOPHUCTOBYBATH KHCHEBI MacKd MJisg TacaXupiB, B CajoOHI 3a 10
JIOTIOMOTOI0  KOMIIpecopa MiATPUMYEThCSI THUCK, IO BIJAMOBITa€ BUCOTI
h,=2700M. 3HaiiTh pi3HUIIO TUCKIB AP B CepeiWHi JliTaka Ta 30BHI
mitaka. TemmepaTypy HaBKO-JHIIHBOIO TOBITPS BBaXAaTH IOCTIMHOMIO 1
piHOtO 1 =0"C;
[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”.
Crneniaabnicts 161 «Ximiuni TexHnoJiorii Ta iHxkeHepis»

TecroBe 3aBaanusa Ne 4 Buxkonaseun I'pyna
1. | SIxe 3 HaBeJeHUX PIBHSHb BUPAKAE CEPEIHIO KIHETHUHY €HEPTril0 MOJIEKYIn? banu
- . 3
p-2nz F=1kT L pv =MRt
3 2 2 U
2. | SIxe 3 HaBeICHUX PIBHSHD € PIBHSIHHSIM CTaHY 1/1€aJIbHOTO ra3y? banu
P+ |(v, ~b)=RT m P PV = 3
Ve )_ PV =—RT — = const = const
Y7, T
3. | SIxmii 3 HaBereHUX BHpa3iB BiANOBiIae npyromy 3akoHy HproToHa: bann
M =r,F] z_dp M =1z, - L. 3
1 = — F == F .
o 2.F
4. | B sxux omuauisax B CI BuMiproeTbest eHepris? Banu
Bt | Jhx | H | m/c” 3
5. | Sxwii 3 BUpa3iB BiANOBiIae 3aKOHY 30€pEKEHHS IMITYIIBCY JJIS1 3AMKHEHOT banmn
cucreMu?
> mr?=constf > P =const | >'m, v_2/2 =const | ' L,=const 3
i ! i i ! i

6. | Bpycok mMacoro M TIATHYTH B3J0BX TOPU30HTAIBHOI IUIOMIMHY, CHJIA HATATY banun

CIPSIMOBAHA i/l KYTOM O J0 HampsIMKy pyXy, KOe(ill€HT TepTs JAOpPiBHIOE 5
M. 3anMIIITh PIBHAHHSA pyXy ( 2-# 3akoH Hpl0TOHA) B BEKTOpPHOMY BUIJISI 1
B ITPOEKIIISIX HA OC1 KOOPJMHAT.

7. | 3HalTH Macy MOJIEKYJIU KUCHIO. bamn
5

8. | I'a3 posmmproetbes i300apro (1-2) i agiadbatHo (2-3), a MOTIM CTHCKAETHCS banu
1300apH0(3—4) i amiabatHO (4—1). 300pa3iTh 1eit uka B P-V xoopaunarax. 5

Ha sixiit ginstaii miaBoauThest (B1IBOIUTHCS) TEIUIO 1 sIKa 32 3HAKOM poOoTa
BUKOHYETHCS Ha KOXKHINM TUISIHIN rpoiiecy?

9. | Chapsin BwiiTac 3 TOYKM, KOOpAMHATH 5IKOi X, =Y, =0 3 mnowarkosoro | bamm

HIBUJIKICTIO V, , CIIPSIMOBAHOIO i KyTOM « -0 ropu3oHTy. Kinemaruune 10
piBHSAHHA pyxXy Mae Burasa T(t) =Vit+Gt?/2. 3maiitn uac momeory
CHapsy.
10. | g ki . . C' .| Bamm
CKUIBKM pa3iB TEIUIOEMHICTh TPUMYYOro rasy OiIbIIe MOJIPHOT 10
teroemuocti  C' BOJSIHOTO TMapy, W10 OTPUMaHUN TpHU 3TOPSHHI
rpuMyuoro razy? 3agauy 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”.
Crneniaabnicts 161 «Ximiuni TexHnoJiorii Ta iHxkeHepis»

TecroBe 3aBpanua Ne 5 Buxonasenn I'pyna
1. | SIxe 3 HaBeJeHUX PIBHSHb € OCHOBHUM PIBHSHHS MOJIEKYJISIPHO-KIHETHYHOT banu
Teopii?
2 _ _ ~m 3
P:§n8 8=§kT P:nkT PV—;RT
2. | MoMeHT cuii BiTHOCHO TOYKH 32 BU3HAYCHHSIM JTOPIBHIOE: banu
N =
B B j _dC - L 3
M:ZMi. M =12, M:E' M:[FF]
i=1

3. | Skuif 3 BHpa3iB BIANOBIZaE 3aKOHY 30€peKEHHS MOMEHTY immynbcy | bamu
3aMKHEHOI CUCTEMHU?

Y. mrf=constt > p=const | > mv’/2=constl >L,=const 3
4. | B sxux omuausax B CI BUMIPIOETBCS KITBKICTh TEILIOTH? Banu
ITa | Ila-c | H | IS 3
5. | fSIxe 3 HaBe[eHUX PIBHAHB € piBHAHHAM BaH-nep-Baanbca? banu
a _m P _ 3
[P +\7)(Vu ~b)=RT | PV = P RT 1 pv = const T = const
6. | KinematnuHe piBHSHHA pyXy MaTepiaJibHOi TOYKM Mae BUDIAN | bamm
F =3ti +4tj +8K (M). BusHaute mBHAKICTS V i 1i KOMIOHEHTH Vy vy 1 5
V;.
7. | Jo Bany paxiycom 0,2 M npukinazaeHa notuusa cuia 50 H. MomenT inepmii bamn
Bamy nopisrioe 0,5 krv’ . BusHauTe KyTOBE MPHCKOPEHHS Bay. 5
8. |Ta3 posmmproetscs i3otepmiuno (1-2) 1 amiabatHOo (2-3), a mOTIM banu
CTHCKaeThCs 130TepMiuHO(3—4) 1 agiabatHo (4—1). 300pa3iTh neil uuki B P— 5

V koopaunarax. Ha skiit AinsiHII TiABOAUTHCS (BIIBOAUTHCS) TEIUIO 1 sIKa 32
3HaKOM po0OTa BUKOHYETHCA Ha KOXKHIN JUISIHII ITpoiiecy?

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

binpmmit  ockonok, Maca sikoro craHoBuTh 0,6 Macu Bciel TpaHaTH, 10
MPOJIOBXKYE PYXaTHCh B TOMY JXK HalpsIMKy 3 IBHAKICTIO Vi = 25 M/c.
BusHaure BenmMYMHY 1 HANmpPSIMOK IIBUIKOCTI MEHIIIOTO OCKOIIKY.

10. | Maca m=6,5r BomHiO, MO 3HAXOMMTHCA TpH TemmepaTypi t =27°C, bayu
PO3MIUPIOETHCS BABOE TIpu P =CONSt 3a paxyHOK MPUTOKY TeIjia 330BHI. 10
3HaiiTu pobOTy A pO3LIUpPEHHS Traszy, 3MiHYy BHYTpilIHbOI eHepriiAU Ta
KUTBKICTh TerioTd Q , 1o HajgaHa 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.
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TecToBi 3aB1anHs 10 3mMicToBoro moay.as Nel“Mexanika. MosekyJsipaa ¢izuka i Tepmogunamika”.
Crneniaabnicts 161 «Ximiuni TexHnoJiorii Ta iHxkeHepis»

TecroBe 3aBaaHHs Ne 6 BuxonaBennb I'pyna

1. | SIke 3 HaBeIEHUX PIBHSHb BUPAKAE MOJICKYJISAPHO-KIHETHYHUMA 3MICT banu

Temneparypu?
2 _ _ 3 3
3 2 - Y7,
2. | SIxe 3 HaBeACHUX PIBHSIHb € PIBHAHHSI MOMEHTIB? bann
~ — = —
T =1 - dl =, F] 3
M:zMi- M=Ilg i M =|r,F
i=1 dt
3. | MurTteBa MBHIKICTh MaTEPiaIbHOI TOYKH BU3HAYAETHCS CITIBBITHOIICHHSIM Banu
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 boiinst —~Mapiora? banu
a 3
P+— |(V,—b)=RT —
( sz( :=) pv ="RT PV = const P - const
Y7, T

6. | 3HAlTH TEIUIOEMHICTH 3a CTaloro 00’eMy M 1A€ajdbHOro Taszy, IIo Banu
CKJIAJJA€THCS 3 TPHOXATOMHHX MOJIEKYIL. 5

7. | JloTnuHe pUCKOpeHHs Ha 060 Koneca @, =4 .m/c . Paniyc koneca R =2 m. | bamu
3HalTH KyTOBE IPUCKOPEHHS KoJeca. 5

8. | JIronuHa, 3 po3BeleHUMU B OOKM pyKaMH, 00epTaeThCs HABKOJIO CBOET OCI. banu
SIK 3MIHUTBCS KyTOBa IUIBUJKICTh 0O€PTaHHS JIFOJUHH, SIKIIIO BOHA PUTHCHE 5
pyku 10 Tyny6a? BianoBigb 0OrpyHTYBAaTH aHATITHYHO.

9. | CraneBuif Tpoc pATYBaJIBHOIO TeNIKONTEpa BUTPUMYE HaBaHTaXeHHs | bamm
4,4 xH. 3 skuM HalOUIPIIUM MPUCKOPEHHSM d MOJKHA MiAIMMaTH BaHTaX 10
Macoro M =400 kr, 0 BUCUTH HA TPOCI, 0O BiH HE PO3iPBaBCA.

10. | KinpkicTe v = 2 KMOJIb BYIJICKHCIIOTO Ta3y HAarpiBaeThes 3a cTauoro TUcKy |  bamm
Ha AT =50K. 3HaiiTu 3MiHy BHYTpimHbOi eHeprii AU razy, poboty A 10
PO3MIMPEHHS a3y Ta KUIbKICTh Ter1oTu Q , 110 Ha/laHa rasy.

[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.
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TectoBe 3aBnanns Ne / Buxkonaseun I'pyna
1. | B skux ogunuipix B Cl BuMiproerbes cuina? bann
KT | Jhx | H | m/c” 3

2. | MowmeHT iHepuii cymipHOI OAHOPIAHOT Kydi BIOZHOCHO oci cumerpii | bamm
BU3HAYAETHCS CHiBBIIHOMICHHSIM:

1=1mRe. | =2 MR2. | =MR". 1=1mre. 3
4 5 2
3. | SIxe 3 HaBeJCHUX PIBHSHbB € TIEPIIMM 3aKOHOM TEPMOIMHAMIKH? banmu
i m 3
C,=C,+R | 6Q=dU +PdV G =3R V=Rt
4. | B sxux omuauIsax B Cl BUMIPIOETHCS KIJTBKICTh TETUIOTH? Banu
ITa | Ila-c | H | Jbx 3
5. | Slke 3 HaBeleHUX PIBHAHB € PIBHSHHSIM 130XOpPHOTO Mpolecy? banu
a 3
(PJ’\FJ(Vy_b):RT pv = MRt PV = const Ezconst
yZi T
6. | JliniliHa mWBHAKICTH TOYOK Ha 00011 Koieca pamaiycoM 0,5 M nopiBHIoe 6,28 Banu
M/c. 3HalTH YncIo 00epTiB 3a CEKYHITY. 5
7. | Jlitak Macor0 m 3HIKYETbCS 3 BUMKHEHUM JBUTYHOM 3 BUCOTH h; go | bamm
BUCOTH hy 3HaiiTh 3MIHY KiHETUYHOI eHeprii jiTaka. Pobory cui omopy 5

MOBITPSl HE BPAaxXOBYBAaTH
g Bkaszatu, siki mponecu HaBeneHi Ha P-V |  bamu

nmiarpami 1 moOynyBath  rpadiku  IuX 5
npoueciB Ha P-T mgiarpami.

9. | Mo obGomy onHOpimHOoro 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 JUCKY, KOJIA BilOMO, 1O TIUCK
0GepTAETHCS 3 KyTOBUM NpHcKopeHHsiM & = 100 pax/c’ .

10. |Ilpm i300apHOMY pO3IIUPEHHI JBOXaTOMHOTO Ta3y Oyjla BHKOHaHA bamu

poborta A = 156,8 [Ix. flka KinbKicTh TemioTu Oyia HajaHa rasy? 10

[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.
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TecToBe 3aBnanns Ne 8 Buxonaseun I'pyna
1. | SIkuii 3 HaBeIEHUX BHUPA3iB € IPyruM 3aKkoHOM HproToHa? banu
M =r,F] z_dp M =1z, - L. 3
1 = — F == F .
dt -

2. | SIxuii 3 BUpa3iB BIAMOBIIA€ 3aKOHY 30€pEKEHHS IMITYIIbCY JIJIS1 3aMKHEHOT banu

cucremMu?
2 _ = 2 /o _ - 3
Zmi r* = const Zpi = const Zmivi /2_cons1 >, =const
i i 1 i
3. | SIxe 3 HaBeJCHUX PIBHSIHB € NEPIIMM 3aKOHOM TEPMOAMHAMIKH? banu
i i+2 3
C,=C,+R | 6Q=dU +Pdv G =3R Co=—"R
4. | SIxe 3 HaBeJeHUX TiN € aMOpHHUM? bann
KpHUCTal o 3
. CTallb CKJIO piAKMIA KpHCTal
pyOiHy
5. | B sxkux oguaunigix B Cl BuMiproeTscs eHeprisi? banu
Bt Jhx | H | M/c” 3

6. | B mocyauni 3HaxoauThecs 64 I PO3PIIKEHOro rasy — KUCHIO. BusHauwTw: baymn
CKIJIbKM MOJIEKYJI KHCHIO 3HaXOJIUThCSI B NOCYIUHI. S

7. | T'a3 posmmproerscst i3otepmiuno (1-2) 1 amiabatmuno (2-3), a mortim | bamm
CTHCKAEThCs 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 po0O0Ta BUKOHY€ETHCS HAa KOXKHIN AUISHII ITporecy?

8. | JlrommHa cTOiTP Ha Kpato mmiaargopmu, mo Mmae ¢GopMmy JuCKa 1 bann
o0epTraeThes. SIk 3MIHUTBCA KyTOBa HIBUAKICTH IIATHOPMHU, 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
nepeBanTakeHHs? Paniyc nenrpudyru R = 3m.

10. | Macaxupcrbkuii nitak Bukonye momit Ha Bucoti h, =8300m. s Toro, mo6 | bamu
HE BHKOPHUCTOBYBAaTH KHCHEBI MAacKu JUId TacaxupiB, B CaJloOHI 3a 10
JOTIOMOTOI0 KOMIIpecopa MiATPUMYETHCS THUCK, IO BIAMOBITa€ BUCOTI
h, =2700M. 3HaiiT B CKINbKM pa3iB TyCTHHA IIOBITPS B B JTaKy Oyie
OuIbllIE TYCTUHU TOBITPSA 3a HUM, SIKIIO TeMIepaTypa IMOBITPS 3a JIITAKOM
t,=—20"C ,aBuitaky t, =20"C.

[TpuitHATHII CTaHAAPT OIIHKHU
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TecroBe 3aBaanusa 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 BIAMOBIIA€ IPUHITUITY CYIIEPIIO3HUIIIT CHII: Banmu
A —Ir = = d_. Y =\l =1 oy 3
dt
3. | B sxoMy 3 HaBeIEHUX MPOIIECIB TEIJIO BiIBOIUTHCS BiJl CHCTEMH? banu
130TepMiuHE amiabarHe 130TepMiuHe amiabarHe 3
CTUCHCHHS CTUCHCHHSI PO3IIMPEHHS PO3IIMPEHHS
4. | Sxwii 3 HaBeJCHUX BUPA3iB € PIBHAHHAM ajiadbatu? Banu
P m 3
— = const PV =—RT
PV =const PV 7 =const Y7,
5. | CKiIbKH CTYNEHIB BUILHOCTI Ma€ IBOXaTOMHA MOJIeKyia? banu
OJIHY | TpU | 1’ SITh | 11iCTh 3
6. | CxyacTd y BEKTOpPHOMY BHUIJISIIII 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 KBAaApaTy MBUIKOCTI PyXY.

7. | Yactora oOepTaHHs Koyieca IIiJi Yac TaJbMyBaHHS 3MIHIO€TbCS 3a 1Bl | bamm

CeKyHIU Bim 5 ob6/cexk a0 3 o6/cek. MomeHT iHepuii Koseca 2 KT~ M-, 5

Busnaure MOMEHT cH raJlbMyBaHHS.

8. | KijbKicTh TEIUIOTH, IO BijJiaHa XOJOMWIBHHUKY B mUKI KapHO B 1Ba pasu baim

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

9. | Kaminb, 10 KMHyTHIi 10 TIOBEPXHI JILOTY 3 MBHAKICTIO V = 3M/C, IPOAIIOR banu

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

10. | BHacnizok i3oTepmiunoro posumpenns macu m = 10 r asory 3t =17 ° C | Bam

Oyna BukoHaHa poOora A = 575 JIx. B ckiibku pa3iB 3MIHUTHCSI THCK B 10
pe3ynbTaTi PO3UIUPEHHS.

[IpuitHsATHII CTaHAAPT OIIHKU
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TecroBe 3aBgannsa Ne 10 Buxonaseun I'pyna
1. | SIke 3 HaBeIEHUX HUXKYE PIBHIHB BiJIOOpaXkae TEOPEMY MPO KIHETHUHY banu
eHeprito?
mv? A, =W, -W,. mv:  mv; E. +U = const. 3
T= = A, = T

2. | MomeHT iHepIlii MaTepiaJbHOT TOYKH BIJIHOCHO OC1 OOEpTaHHS BU3HAYAETHCS banu

CHIBBITHOIICHHSIM
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 HaBeIGHUX MPOIIECIB TETIIO HATAETHCS CUCTEMI? banu
i30TepmiuHe ajmiabaTHe i30TepMivHe anmiabatHe 3
CTHCHEHHS CTHCHEHHS PO3IIUPEHHS PO3LIMPEHHS

5. | Sxwii 3 HaBeIeHUX BUPA3iB BU3HAYAE MOKA3HUK MOIITPOITH? bann

i — 3
C.=C, +R y= F=okT n= e
=C, +
P Cu 2 C,—Cuw
6. | JlromuHa, 3 pO3BENEHMMH B CTOPOHH pPyKaMH, 0OEpPTA€ThCS HABKOJO CBO€i | bamm
oci. SIk 3MIHHTBbCS KyTOBa IIBHAKICTh OOEpTaHHS JIOAWHU, SIKIIO BOHA 5
MIPUTHCHE PYKU 70 TyayOa? Binnosiib 0OIrpyHTYBaTH aHAJIITHYHO.
7. F Ha pucynky HaBeneHMM LMKI, 10 BKIHOYAE bann
YOTHUpH Tpolecu. Bkaszatu: a) 3 sIKUX IpPOLECIB 5
CKJIAJaeThcs LUK, 0) ska 3a 3HaKoM poOora
BUKOHYETHCS Ha KOXKHIM JUIAHIN;, B) Ha SKIA
JUTSTHIT TETJI0 MiABOUTHCS (BIABOJUTHCS).
v
8. | KimpkicTh TEIIOTH, IO BifjIaHa XOJIOAWIBHUKY B K KapHO B Tpu pasu bamn
MEHIIIe KIIbKOCTI HaJlaHoro HarpiBadem Teruia. 3uaiitu KKJI nukmy Kapho. 5
9. | Slka moTyXHicTh IBUryHa aBTOMOOUTE Macorw mM=1350kr, skmo mo | bamu
TOPU3OHTANIBHIA TOPO3i BiH po3raHseThcs 10 mBuakocTi v =100 km/rox 3a 10
gac t = 30c? Teprsam 3HEXTyBaTH.
. . . ro_. .
10. | g CKIJIBKM pa3iB TEINIOEMHICTh TPUMYYOTO Tra3y C' Ginbwe MOJISIPHOT B;?_J(I)H
. " . :
temoemuocti C' BomsHOro napy, 00 OTpPUMaHUN TpH 3TOPSHHI
rpumydoro raszy? 3anaqy po3B’sizati st P = const .
[TpuitHsaTHII CTaHAAPT OIIHKHU
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TecroBe 3apaannsg Ne 11 BukoHnaBenb I'pyna
1. | Sxwuit 3 HaBenenux Bupasis Biamosigae KK/ ineansnoro mukiay Kapuo? bamu
—Tl_TZ —Ql_QZ —A _C,u_C,uP 3
I n= 0 n= 0 n=-—+-——+—
1 1 1 C,—Cu
2. | SlBunie TEIUIONPOBITHOCTI 0OYMOBJICHO HASsIBHICTIO: bamm
TpaieHTy TpagieHTy TpagieHTy TpagieHTy 3
TEMIICpaTypu TUCKY HIBI/IZ[KOCTi I'yCTUHU
3. | SIke 3 HaBeIEHUX CITIBBIOHOIICHD BiAMOBiAAE CHJII TSKIHHA? banu
_ _ _ S N~ dP 3
F,=-F,. F =mg. F =ma. DY FR=—.
i=1 i=1 dt
4. | SIkuii 3 HaBeJACHUX BUPA3iB BIAIOBIIa€ BUBHAYCHHIO IIPUCKOPCHHS? Banu
3
. dr . dv da ds
b=— a=— e=—" V=—
dt dt dt dt
5. | SIky po3mipHicT B CI Mae MOMeHT iHepIii? bamm
H | KIM°/c | KIM° | m/c” 3

6. | B i3oTtepmiuHOMY Mporieci 00’eM ra3y 3MEHIIHMBCS B 6 pasiB. SIK 1 B CKIJIbKU banu
pasiB 3MIHUBCS THUCK? 5

7. g 2 Ha pucyHky HaBeneHH 3aMKHYTHH IIHKII. banu

Bkazatu ski mporiecu BifOyBarOThCs B LUK 1 5
300pa3utu ueit nukia B P-V xoopaunarax.
1 3
T
8. | KiHnemMaTHuHuii 3aKOH pyXy MarepialbHOI TOYKH  Ma€  BUTJIS: bamm
2 . . .. s eu 5
Xx=0,5t+t (M) BuszHaure mBHUAKICTH MaTepialnbHOI TOYKHM Ha I ATIH
CEKYH/II.

9. | MarepiajbHa TOYKa MacoOl M PYXa€TbCS TOPHU3OHTAIBHO 3 MOCTIHHOO banu
MIBUAKICTIO V1 IPYKHO YAApSEThCS B HEPYXOMY BEpPTHKAIbHY CTIHKY. 10
3HaWTH 3MIHY IMITYJIbCY TOYKM B  Pe3yJbTaTli TAKOTO 3ITKHEHHS, SKIIO
Ticis HBOTO TOYKAa PYXA€ThCsl 3 TIEK 3K 3a BEIMYMHOIO, aje
MTPOTHJICIKHOO 32 HAMPSIMKOM IIBHJIKICTIO

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

10
Macy rasy Am cTpaBuiM 3 6aJoHY, SKIIO TUCK cTaB piBHUM P, =2,5 MIla?
TemmepaTypy ra3y BBaKaTH CTaJION.
[IpuitHsATHII CTaHAAPT OIIHKU
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TecroBe 3aBaanusa Ne 12 Buxonaseun I'pyna
1. | MuTTeBa MBUIKICTh MATEPiaIbHOI TOYKH BU3HAYAETHCS CITIBBITHOIICHHSIM: Banmu
AS _ dar ~ Ar . 3
v=—-., L=—. v=—-1., v =at.
At dt At

2. | Kyns macoro m xoTutThcsi 0e3 KOB3aHHS 1O TOPU3OHTANIBHIN miommHi 31 | bamm
MBUIKICTIO V. HanmumiTe BUpa3 /it KIHETUYHOT €Heprii KyJIi.

2 2 2 2
LU A L L i
2 2 2 2
3. | SIxmii 3 HaBeAGHUX BHPa3iB BU3HAUAE TEIUIOEMHICTH 32 CTAJIOTO TUCKY? banu
C i+2 R _0Q 3
C.=C,+R 0Q=dU +PdV PT o T dT
4. | SIBuie BHYTPIIHBOTO TE€PTs 00YMOBIIEHO HAsIBHICTIO: banu
TpaJieHTy rpagieHTy TpajIi€HTy TpaIieHTy 3
TeMIepaTypu TUCKY IIBMJIKOCTI I'YCTHHU
5. | CKiIbKH CTYNEHIB BUILHOCTI Ma€ IBOXaTOMHA MOJIeKyia? banu
OJIHY | TpU | 1’ SITh | 11iCTh 3
6. 5 2 Ha pucynky HaBeneHuil 3aMHyTHI LUK Bkasatn bann
AK1 TpoIecH BiIOYBAaIOTHCS B IHKIL 1 300pa3suTh 5

ueit nukia B V-T koopanHaTax.

1 3

T
7. | BanexHicTh KyTa 00€pTaHHS KoJeca BiJl 4acy 3a1a€Thes PiBHAHHAM ¢ = 2t + | bamm
3t°. 3HaiiTi BUpA3 U1l KyTOBOTO IPHCKOPEHHS. 5
8. | o o0omy omHOpiIHOTO AUCKA paaiycoM R 1 Macor m mpukiajeHa J0THYHA banmu
cuna F. Hanuurite piBHSHHS pyxy nucka (2-i 3akoH HeroToHa). 5
9. | Kyns macoto m = 10 r JIeTUTh TOPU3OHTANBHO 3 MBHAKICTIO V = 400 M/c 1 bamn
BJIy4a€ B T1JIO Macoro M = 4 Kr, 1110 BUCUTh Ha HEBaroMii APOTHHI, 1 3acTpse 10
B HbOMY. 3HalJIITh, HA IKY BUCOTY MIIIMMA€EThCS TLIO.
10. | 3HaiiT 4yKcIO MOJIEKYH N BOJHIO B OJMHUII 00’ €My MOCYIUHU 3a TUCKY P = banmu
266,6 Ila, sxmo0 cepeaHss KBajJpaTHYHA IIBHUJKICTH HOTOo MOJEKYI 10

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

[IpuitHsATHII CTaHAAPT OIIHKU
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TecroBe 3aBpanus Ne 13 Bukounaseus I'pyna
1. | Tino kuuyTO MK KyTOM @ [J 10 TOpU30HTY. UM 30epiraeThcsi mpoeKiis banu
IMITYJIbCY Ha SIKUH - HeOy/Ib HAINpPsSMOK?
30epiraerbcst | 30epiraeTscst Ha | 30epiraeTscst B | He 30epiraerbes 3
Ha TOPU30HTAIEHUN JIOBLTBHOMY
BEPTUKAIBHUN HANPSIMKY
2. | Sxy po3mipHicth B CI Mmae nmprcKopeHHs? banu
Bt | Jhx | H | m/c” 3
3. | SIxe 3 HaBeJeHUX CITIBBITHOLICHD BinoOpaxae TpeTiii 3akoH HeroToHa? bann
o= For | Fom0 | e | Le.® | O
i=1 i=1 I dt
4. | Slkuii 3 HaBeICHUX BUPA3iB BU3HAYAE TEIUIOEMHICTB 3@ CTAJIOr0 00’ eMy? bann
i _0Q 3
C,=C,+R | 6Q=dU+Pdv G =3R T
5. | SBume nudysii 06yMOBIE€HO HASIBHICTIO: Banu
TpaieHTy rpagieHTy TpaJieHTy rpagieHTy 3
TEeMIIepaTypu TUCKY [IBHJIKOCTI I'YCTHHU
6. | Kyr obepranHs Kojieca 3MiHIOETHCS 3TiHO 3aKOHY ¢ = t? + 5t + 2. 3naiinits | baum
TMiHIMHY MIBUAKICTH TOYKKM Ha 00071 Koneca pamiycom R =10cm B kiHmi 5

JPYToi CeKYH]IU BiJ IOYATKy PYXY .

7. 3HAWTH TEIUIOEMHICTh iI[eaJ'ILHOFO razy, o CKJIAAAa€TbCA 3 ABOXATOMHUX bamu

MOJIEKYJI 32 CTaJIOTO TUCKY. 5

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 JIbOIy, KHHYB B bamn

TOPU30HTAILHOMY HampsiMi 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 iTak BEKOHYe ot Ha Bucoti h, =8300m. Jlns Toro, mo6 | bamm

HE BHUKOPHUCTOBYBATH KHCHEBI MacKd JJid TacakupiB, B CajJOHI 3a 10
JIOTIOMOTOI0  KOMITpecopa MIATPUMYEThCS THUCK, IO BIJAMOBIZa€ BHUCOTI
h,=2700M. 3naiitn pi3HHUIIO THCKIB AP B cepeauHi JiTaka Ta 30BHI
mitaka. TemmepaTypy HaBKO-JMITHBOTO TOBITPS BBAXKATH IOCTIHHOIO 1
piBroto t=0"C,;
[IpuitHsaTHII CTaHAAPT OIIHKU
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TecroBe 3aBaannsg Ne 14 BukxoHapenn I'pyna
1. | Slke 3 HaBeieHUX PIBHIHb BUPAXKAE CEPEAHIO KIHETUYHY €HEPrito MOIEKyIHn? banu
2 _ _ i 2 m 3
P=Snz £=—kT e=V PV = —RT
3 2 2 Y7,
2. | SIxe 3 HaBeICHUX PIBHSHD € PIBHAHHAM CTaHY 11€aJIbHOTO ra3y? banu
3
P+ (v, ~b)=RT m P PV = const
VER AN PV =—RT — = const
Y7, T
3. | SIxmii 3 HaBereHUX BHpa3iB BiANOBiIae npyromy 3akoHy HproToHa: bann
M =r,F] z_dp M =1z, - L. 3
1 = — F == F .
dt -
4. | B sxux omuauisax B CI BuMiproeTbest eHeprisi? banu
Bt Jhx | H | m/c” 3

5. | Sxwii 3 BUpa3iB BiANOBiIae 3aKOHY 30€pEKEHHS IMITYIIBCY JJIS1 3AMKHEHOT banmn
cucreMu?

2 _ = 2 _ Co_ 3
Zmi r = const Z P, = const Zmivi /2_const ZLi_const
I

6. | Bpycok mMacoro M TATHYTh B37I0BX T'OPU30HTAIBHOI IUIONIMHM, CHIa HAaTATY | bamm
CIPSIMOBAHA i/l KYTOM O J0 HampsIMKy pyXy, KOe(ill€HT TepTs JAOpPiBHIOE 5
M. 3anuIIiTh pIBHAHHSA pyXy ( 2-# 3akoH Hpl0TOHA) B BEKTOpPHOMY BUIJISIAL 1
B ITPOEKIIISIX HA OC1 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 amiabatHo (4—1). 300pa3iTh 1eit ukn B P-V koopanHarax. 5
Ha sixiit ginstaii miaBoauThest (BIABOIUTBHCS) TEIUIO 1 sIKa 32 3HAKOM poOoTa
BUKOHYETHCS Ha KOXKHINM TUISIHIN rpoiiecy?

9. | Chapsin BwiiTac 3 TOYKM, KOOpAMHATH 5IKOi X, =Y, =0 3 mnowarkosoro | bamm
HIBUJIKICTIO V, , CIIPSIMOBAHOIO i KyTOM « -0 ropu3oHTy. Kinemaruune 10
piBHSAHHA pyxXy Mae Burasa T(t) =Vit+Gt?/2. 3maiitn uac momeory
CHapsy.

. . . ro_. .
10. | g CKIJIBKM pa3iB TEIJIOEMHICTh TPUMYYOTO Trazy C' 6ibme MOJISIPHOT b Elu(l)ﬂ
. " . .
teroemuocti C' BopstHOTO mapy, 00 OTpPUMaHWUN TIpH 3TOPSHHI
rpuMyuoro razy? 3agauy 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.
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TecroBe 3aBaannsa Ne 15 Buxonaseun I'pyna
1. | SIxe 3 HaBeJeHUX PIBHSIHb € OCHOBHUM PIBHSHHS MOJIEKYJISIPHO-KIHETHYHOL banu
Teopii?
2 _ _ ~m 3
P:§n8 8=§kT P:nkT PV—;RT
2. | MoMeHT cuii BiTHOCHO TOYKH 32 BU3HAYCHHSIM JTOPIBHIOE: banu
N =
- - ~ - dLl - - 3
M:ZMi. M =12, M:E' M:[FF]
i=1

3. | Skuif 3 BHpa3iB BIANOBIZaE 3aKOHY 30€peKEHHS MOMEHTY immynbcy | bamu
3aMKHEHOI CUCTEMU?

Y. mrf=constt > p=const | > mv’/2=constl >L,=const 3
4. | B sxux omuausax B CI BUMIPIOETBCS KITBKICTh TEILIOTH? Banu
ITa | Ila-c | H | IS 3
5. | SIxe 3 HaBe[eHUX PIBHAHB € piBHAHHAM BaH-nep-Baanbca? banu
a _m P _ 3
[P +\7)(Vu ~b)=RT | PV = P RT 1 pv = const T = const
6. | KinematnuHe piBHSHHA pyXy MaTepiaJibHOi TOYKM Mae BUDIAN | bamm
F =3ti +4tj +8K (m). BusHauTte mBHAKICTS V i 1i KOMIIOHEHTH Vy vy 1 5
V;.
7. | o Bany pagiycom 0,2 M npukinazaeHa notuusa cuia 50 H. MowmenT inepmii bamn
Bamy nopirioe 0,5 krv’ . BusHauTe KyTOBEe MPHCKOPEHHS Bay. 5

8. |Ta3 posmmproerscs i3otepmiuno (1-2) 1 amiabatHO (2-3), a mWOTIM banu

CTHCKaeThCs 130TepMiuHO(3—4) 1 agiabatHo (4—1). 300pa3iTh neil uuki B P— 5
V koopaunarax. Ha sxiit AisHI TiABOAUTECS (BIABOIUTHCS) TEIUIO 1 KA 3a
3HaKOM po0OTa BUKOHYETHCA Ha KOXKHIN JUISIHII ITpoiiecy?

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

binpmmit  ockonok, Maca sikoro craHoBuTh 0,6 Macu Bciel TpaHaTH, 10
MPOJIOBXKYE PYXaTHCh B TOMY JK HalpsMKy 3 IBHAKICTIO Vi = 25 Mm/c.
BusHaure BenmMYMHY 1 HANpPSIMOK IMIBHUIKOCTI MEHIIOTO OCKOJIKY.

10. | Maca m=6,5r BomHiO, MO 3HAXOMMTHCA TpH TemmepaTypi t =27°C, bayu
PO3MIUPIOETHCSA BABOE Tipu P =CONSt 3a paxyHOK MPUTOKY TeIjia 330BHI. 10
3HaiiTu pobOTy A pO3LIUpPEHHS Traszy, 3MiHYy BHYTpilIHbOI eHepriiAU Ta
KUTBKICTh TerioTd Q , 1o HajgaHa rasy.

[IpuitHsATHII CTaHAAPT OIIHKHU
Fx F E D C B A
<4 5-9 10-15 16-22 23-30 31-40 41-50
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Crneniaabnicts 161 «Ximiuni TexHnoJiorii Ta iHxkeHepis»

TecroBe 3aBaanns Ne 16 BukonaBenb I'pyna

1. | SIke 3 HaBeIEHUX PIBHSHb BUPAKAE MOJICKYJISAPHO-KIHETHYHUMA 3MICT banu

Temneparypu?
2 _ _ 3 3
3 2 - Y7,
2. | SIxe 3 HaBeACHUX PIBHSIHb € PIBHAHHSI MOMEHTIB? bann
~ — = —
RN 1z T =, F] 3
M:zMi- M=Il¢g i M=Ir,F
i=1 dt
3. | MurTteBa MBHIKICTh MaTEPiaIbHOI TOYKH BU3HAYAETHCS CITIBBITHOIICHHSIM Banu
AS . dar . Ar v=at. 3
L=—-. O=—. O=—-.
At dt At
4, B sixux onuauisix B CI BUMIprOETBCS THCK? bann
Ila IIa-c H BT/ M-K 3
5. | SIke 3 HaBe#eHUX PiBHAHB € 3aKOHOM boiins —Mapiora? banu
a 3
P+— |(V,—b)=RT —
( sz( =) pv ="RT PV = const P - const
Y7, T

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

7. | JloTnuHe pUCKOpeHHs Ha 060 Koneca @, =4 .m/c . Paniyc koneca R =2 m. | bamu
3HalTH KyTOBE IPUCKOPEHHS KoJeca. 5

8. | JIronmuHa, 3 po3BEeICHUMU B OOKM pyKaMH, 00epTaeThCsl HABKOJIO CBOET OCI. banu
Sk 3MIHHUTBCA KyTOBa IIBUIKICTh OOEPTaHHS JIFOJUHU, SIKIIIO BOHA IPUTHCHE 5
pyku 10 Tyny6a? BianoBigb 0OrpyHTYBAaTH aHATITHYHO.

9. | CraneBuif Tpoc pATYBaJIBHOIO TeNIKONTEpa BUTPUMYE HaBaHTaXeHHs | bamm
4,4 xH. 3 sxuM HalOUIBIIUM NPUCKOPEHHSIM d MOYKHA MiAIMMaTH BaHTaX 10
Macoro M =400 kr, 0 BUCUTH HA TPOCI, 0O BiH HE PO3iPBaBCA.

10. | KinpkicTe v = 2 KMOJIb BYIJICKHCIIOTO Ta3y HAarpiBaeThes 3a cTauoro TUcKy |  bamm
Ha AT =50K. 3HaiiTu 3MiHy BHYTpimHbOi eHeprii AU razy, poboty A 10
PO3IIMPEHHS a3y Ta KUIbKICTh TemIoTu Q , 110 Ha/laHa rasy.

[IpuitHsATHII CTaHAAPT OIIHKU
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TectoBe 3aBnanns Ne 17 Buxonaseunb I'pyna
1. | B skux ogunuipix B Cl BuMiproerscs cuna? bann
KT | Jhx | H | m/c” 3

2. | MomeHT iHepuii cymibHOI OAHOPIAHOT Kydi BiZHOCHO oci cuMmetpii | bamm
BU3HAYAETHCS CHiBBIIHOMICHHSIM:

1=1mRe. | =2 MR2. | =MR". 1=1mre. 3
4 5 2
3. | SIxe 3 HaBeJCHUX PIBHSHbB € TIEPIIMM 3aKOHOM TEPMOIMHAMIKH? banmu
i m 3
C,=C,+R | 6Q=dU +PdV G =3R V=Rt
4. | B sxux omuausax B CI BUMIPIOETBCS KITBKICTh TEILIOTH? Banu
ITa | Ila-c | H | Jbx 3
5. | Slke 3 HaBeleHUX PIBHAHB € PIBHSHHSIM 130XOpPHOTO Mpolecy? banu
a 3
(PJ’\FJ(Vy_b):RT pv = MRt PV = const Ezconst
yZi T
6. | JliniliHa mWBHUAKICTH TOYOK Ha 0001 Koieca paiaiycom 0,5 M nopiBHioe 6,28 Banu
M/c. 3HalTH YncIo 00epTiB 3a CEKYHITY. 5
7. | Jlitak Macor0 m 3HHKYETbCS 3 BUMKHEHUM JABHTYHOM 3 BHCOTH h; mo | bamm
BUCOTH hy 3HaiiTh 3MIHY KiHETUYHOI eHeprii jiTaka. Pobory cui omopy 5

NOBITPSl HE BPaXOBYBATH
g Bkaszatu, siki mponecu HaBeneHi Ha P-V |  bamu

nmiarpami 1 moOynyBath  rpadiku  IuX 5
npoueciB Ha P-T mgiarpami.

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

notuuna cuina F = 98,1 H. IIpu oGepranHi Ha AWCK i€ MOMEHT CHJI TEPTS 10
M=49Hwm.3naiiTu  macy JUCKY, KOJIA BiZoMO, IO IUCK
0GepTAETHCS 3 KyTOBUM NpHcKoperHsiM & = 100 pan/c’ .

10. |Ilpm i300apHOMY pO3IIUpPEHHI JBOXaTOMHOTO Ta3y OyjJa BHKOHaHA bamu

po6orta A = 156,8 [Ix. flka KinbKicTh TemaoTu Oyna HajxaHa rasy? 10

[IpuitHsATHII CTaHAAPT OIIHKU
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TecroBe 3aBapanusa Ne 18 Bukonagseunn I'pyna
1. | Slkwuii 3 HaBeleHUX BUPA3iB € IPYruM 3akoHOM HproTona? bann
M =r,E] e _dp M =12, - S 3
' =—. F=>F.
i 2"

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

cucremu?
2 _ = 2 /o _ - 3
Zmi r* = const Zpi = const Zi:mivi /2_cons1 ZLi_const
I
3. | SIxe 3 HaBeJJEHUX PIBHSAHb € NEPIIMM 3aKOHOM TEPMOJUHAMIKH? 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
KpHCTall . 3
. CTalb CKJIO PiAKHIA KprCTaT
pybiny
5. | B sxux omunauisax B CI BuMiproeTbest eHepris? banmu
Br JIx | H | m/c’ 3

6. | B mocymuni 3HaxoauThcs 64 T pO3piKEHOro rasy — KucHo. Busnaumtu: | bamm
CKIJIBKH MOJIEKYJI KHCHIO 3HaXOJIUThCS B IOCYINHI. 5

7. | Ta3 posmmuproerses i3otepmiuno (1-2) 1 amiabatuuno (2-3), a mOTIM banu
CTHCKaeThbCs 130TepMiuHO(3—4) 1 amiabatuuHo (4—1). 300pa3iTh Lel LUK B 5
P—V xoopaunarax. Ha skiit ninsHIi miABOAUTHCS (B1IBOAMTHCS) TEIUIO 1 KA
3a 3HaKOM po0O0Ta BUKOHY€EThCA Ha KOXKHIM TUISHII Mpoiecy?

8. | Jlrommua cTOiTP Ha Kpaio MmiarGopMu, mo Mae  QopMmy JHCKa 1 bamn
obepraeTbes. SIK 3MIHUTBCSA KyTOBa HIBHJKICTh MIaT(OpMH, SKILO JHOAWHA 5
nepeiie 10 neHTpy miardgopmu. BinoBigs OOTpyHTYHTE aHAIITUYHO.

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

10. | Macaxupcekuii niTak BEKOHYe ot Ha Bucoti h, =8300m. [{ns Toro, mo6 | bamm
HE BHUKOPHUCTOBYBATH KHCHEBI MacKd JJid TacakupiB, B CaJOHI 3a 10
JIOTIOMOTOI0  KOMIIpecopa MiJTPUMY€EThCSI THCK, IO BIJAMOBiAa€ BUCOTI
h,=2700M. 3HaiiTu B CKUIbKH pa3iB T'yCTHHA IOBITpS B B JTaKy Oyne
OlnIpIlle TYCTUHH TOBITPS 32 HUM, SIKIIO TeMIepaTypa MOBITPS 3a JITakoM
t,=-20"C ,aBuitaky t, =20°C.

[IpuitHsaTHII CTaHAAPT OIIHKU
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TecToBe 3aBranns Ne 19 Buxonaseunb I'pyna
1. | Sy po3mipHicTb B CI Ma€ MOMEHT IMITyIIbCY? banu
Krm/c’ | Krm/c | H | m/c” 3
2. | SIxwii 3 HaBeIGHUX BUPA3iB Bi/MOBIIA€ MPUHLIUITY CYNEPIIO3UIIT CHUII: bann
M =F,F| g_dp N = 1. - L 3
=— F=>F.
dt i1
3. | B ssxoMy 3 HaBeIeHUX MPOIIECIB TEIUIO BiIBOAUTHCS BiJl CUCTEMU? Banmu
130TepmiuHe ajiiabatHe i30TepmiuHe aniabatHe 3
CTHCHEHHS CTHCHEHHS PO3LIMPEHHS PO3LIMPEHHS
4. | SIxmii 3 HaBeIGHUX BHUPA3iB € PIBHIHHAM ajiadaTu? banu
P m 3
— =const PV =—RT
T PV =const PV’ =const y7]
5. | CKkiIbKH CTyNEHIB BUIBHOCTI Ma€ JBOXaTOMHA MOJIeKyna? banu
OJIHY | TpU | 1’ATh | IIICTh 3
6. | CkiacTu y BEKTOPHOMY BUIJISIZII T4 Y MPOEKIIAX HA OCI KOOPJAUHAT PiBHAHHS banu
pyxy Tina( 2-i 3akon HeroToHa ) Macoro M, 1o majgae y moBiTpi, AKIIO cuja 5

OTIOPY MPOMOPIIiiiHA KBAJPATy IIBUIKOCTI PyXYy.

7. | Hacrota oOepTaHHA Kojeca MiJ 4yac TadbMyBaHHsS 3MIHIOETHCS 3a [IBi Banu

s . 2
cekyHau Big 5 ob/cek mo0 3 oO/cek. MomeHT iHepiii Kojeca 2 Kr-m'. 5
BusHauTre MOMEHT CHJI TalIbMyBaHHS.

8. | KinbKicTh TEmOTH, 110 BifJaHa XOJOJWIbHUKY B MK KapHo B 1Ba pasu banmu

MEHIIIe KUTBKOCT1 Hajlanoro HarpiBadem teruia. 3Hantu KK]I nukny Kapho. 5

9. | Kaminp, 110 KAHYTHH 110 TIOBEPXHi IOy 3 MBHAKICTIO V =3M/c, npoimos | bamu

no 3ynuHkU BijactaHb S=20,4M. 3HaliTH Koe(IiLIEHT TepTs KOB3aHHSA 10
KaMeHs 00 JIif.

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

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

[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.
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TecroBe 3aBaannsa Ne 20 Buxonaseun I'pyna
1. | SIke 3 HaBeIEHUX HUXKYE PIBHIHB BiJIOOpaXkae TEOPEMY MPO KIHETHUHY banu
eHeprito?
mv? A, =W, -W,. mv:  mv; E. +U = const. 3
T= = A, = T

2. | MowmeHT iHepIIii MaTepiaJbHOT TOYKH BIIHOCHO OCI 0OEPTaHHS BU3HAYAETHCS banu

CHIBBITHOIICHHSIM
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 HaBeIGHUX MPOIIECIB TETIIO HATAETHCS CUCTEMI? banu
i30TepmiuHe ajmiabaTHe i30TepMivHe anmiabatHe 3
CTHCHEHHS CTHCHEHHS PO3IIUPEHHS PO3LIMPEHHS

5. | Sxwii 3 HaBeIeHUX BUPA3iB BU3HAYAE MOKA3HUK MOIITPOITH? bann

i — 3
C,=GC, +R y= F=2kT n= e
=C, +
P Cu 2 C,—Cuw
6. | JlromuHa, 3 pO3BENEHMMH B CTOPOHH pPyKaMH, 0OEpPTAa€ThCS HABKOJIO CBOEl |  bamm
oci. SIK 3MIHUTBCS KyTOBa IIBUJAKICTb OOEpTaHHS JIOJWHHU, SKIIO BOHA 5
MIPUTHCHE PYKU A0 Tyiy6a? BinnoBinb oOrpyHTYBaTH aHAJIITHYHO.
7. E Ha pucynky HaBeneHMil ULMKI, [0 BKJIIOYAE bainn
YOTHUpH Tpolecu. Bkaszatu: a) 3 sIKUX IpPOLECIB 5
CKJIAJaeThcs LUK, 0) sika 3a 3HaAKOM poOoTa
BUKOHYETbCS Ha KOXHIM JUISIHIN, B) Ha SKIA
JUJISTHITL TETLIO IMiIBOUTHCS (BiIBOIUTHCS).
v
8. | KijbKicTh TEIUIOTH, IO BijJlaHa XOJOIMIEHUKY B 1K KapHo B Tpu pazu baim
MEHIIIe KIIbKOCTI HaJlaHoro HarpiBadem Teruia. 3uaiitu KKJI nukmy Kapho. 5

9. | Slka moTyXHicTh IBUryHa aBTOMOOUTE Macorw mM=1350kr, skmo mo | bamu

TOPU3OHTANIBHIA TOPO3i BiH po3raHseThcs 10 mBuakocTi v =100 km/rox 3a 10
gac t = 30c? Teprsam 3HEXTyBaTH.

10. B ckinbku paziB TEMJIOEMHICTh TPUMYYOro raszy C’ Ginbue MOJISIPHOL B;?_J(I)H
temtoemuocri C' BOJSIHOTO Tapy, IO OTPUMAaHUNA TpU 3TOPSHHI
rpumydoro raszy? 3anady po3B’szati st P = const .

[TpuitHsaTHII CTaHAAPT OIIHKHU
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TecroBe 3aBgannsa Ne 21 Buxonaseun I'pyna
1. | Sxwuit 3 HaBenenux Bupasis Biamosigae KK/ ineansnoro mukiay Kapuo? bamu
—Tl_TZ —Ql_QZ —A _C,u_C,uP 3
I n= 0 n= 0 n=-—--—-—
1 1 1 C,—Cu
2. | SIBuiie TEIIONMPOBITHOCTI 00YMOBJICHO HASIBHICTIO: bamn
TpaieHTy TpagieHTy TpagieHTy TpagieHTy 3
TEMIICpaTypHn TUCKY HIBI/IZ[KOCTi I'yCTUHU
3. | SIke 3 HaBeIEHUX CITIBBIOHOIICHD BiAMOBiAAE CHJII TSKIHHA? banu
- _ N TP 3
F,=-F,. F =mg. F =ma. > F =g
i=1 i1
4. | Slkuii 3 HaBeJCHUX BHUpPAa3iB BiIOBIa€ BUSHAYCHHIO TPHUCKOPCHHS? bamu
3
. dr __dv da ds
b=— a=— e=—" V=—
dt dt dt dt
5. | SIky po3mipHicT B CI Mae MOMeHT iHepIii? bamm
H | KIM°/c | KIM° | m/c” 3

6. | B i3orepmiuHOMY Mporieci 00’ €M ra3y 3MEHIIHMBCS B 6 pa3iB. SIK i B CKIJIbKU banu
pasiB 3MIHUBCS THUCK? 5

7. g 2 Ha pucyHky HaBeneHH 3aMKHYTHH IIHKII. banu

Bkazatu siki mporiecu BinOyBalOThCs B LUK 1 5
300pa3utu ueit nukia B P-V xoopaunarax.
1 3
T
8. | KinemMaTHuHuii 3aKOH pyXy MarepialbHOI TOYKH Ma€  BHIJIS: bamm
2 : . . o 5
Xx=0,5t+t (M) BuszHaure mBHUAKICTH MaTepialnbHOI TOYKHM Ha I ATIH
CEKYH/II.

9. | MarepiajbHa TOYKa Macol M PYXa€TbCs TOPHU3OHTAIBHO 3 MOCTIHHOO banu
MIBUAKICTIO V1 TIPY)KHO YAApSETHCS B HEPYXOMY BEPTHKAIbHY CTIHKY. 10
3HaWTH 3MIHY IMITYJIbCY TOYKM B  Pe3yJbTaTli TAKOTO 3ITKHEHHS, SKIIO
Ticis HBOTO TOYKAa PYXA€ThCsl 3 TIEK 3K 3a BEIMYMHOIO, aje
MTPOTHJICIKHOO 32 HAMPSIMKOM IIBHJIKICTIO

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

10
Macy rasy Am cTpaBuiM 3 6aJoHY, SKIIO TUCK cTaB piBHUM P, =2,5 MIla?
TemmepaTypy ra3y BBaKaTH CTaJIONO.
[IpuitHsATHII CTaHAAPT OIIHKU
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TecroBe 3aBganusa Ne 22 Bukounaseunb I'pyna
1. | MuTTeBa MBUIKICTh MATEPiaIbHOI TOUKH BU3HAYAETHCS CITIBBITHOIICHHSIM: Banmu
AS _ dar ~ Ar . 3
v=—-., L=—. v=—-1., v =at.
At dt At

2. | Kyns macoro m xoTutThcsi 0e3 KOB3aHHS 1O TOPU3OHTANIBHIN miommHi 31 | bamm
MBUKICTIO V. HanmumiTe BUpa3 /it KIHETUYHOT €Heprii Kyii.

2 2 2 2
LU A L L i
2 2 2 2
3. | SIxmii 3 HaBeAGHUX BHPa3iB BU3HAUAE TEIUIOEMHICTH 32 CTAJIOTO TUCKY? banu
C i+2 R _0Q 3
C.=C,+R 0Q=dU +PdV PT o T dT
4. | SIBuime BHYTPINIHBOTO T€PTs 00YMOBIICHO HAsIBHICTIO: banu
TpaJieHTy rpagieHTy TpajIi€HTy TpaIieHTy 3
TeMIepaTypu TUCKY IIBMJIKOCTI I'YCTHHU
5. | CKiIbKH CTYNICHIB BUTBHOCTI Ma€ IBOXaTOMHA MOJIEKYJa? banu
OJIHY | TpU | 1’ SITh | 11iCTh 3
6. 5 2 Ha pucynky HaBeneHuil 3aMHyTHI LUK Bkasatn bann
AK1 TpoIecH BiIOYBAaIOTHCS 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°. 3HaiiTi BUpA3 U1l KyTOBOTO IPHCKOPEHHS. 5
8. | o o0omy omHOpiIHOTO AUCKA paaiycoM R 1 Macor m mpukiajeHa J0THYHA banmu
cuna F. Hanmurite piBHSHHS pyXy nucka (2-i 3akoH HeroToHa). 5)
9. | Kyns macoto m = 10 r JIeTUTh TOPU3OHTANBHO 3 MBHAKICTIO V = 400 M/c 1 bamn
BJIyYae B TIJIO Macoro M = 4 Kr, 1110 BUCUTh Ha HEBaroMii APOTHHI, 1 3acTpse 10
B HbOMY. 3HalJIITh, HA IKY BUCOTY MIIIMMA€EThCS TLIO.
10. | 3HaiiT 4yKcIO MOJIEKYH N BOJHIO B OJMHUII 00’ €My MOCYIUHU 3a TUCKY P = banmu
266,6 Ila, sxmo0 cepeaHss KBajJpaTHYHA IIBHUJKICTH HOTOo MOJEKYI 10

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

[IpuitHsATHII CTaHAAPT OIIHKU
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TecroBe 3aBganus Ne 23 Bukounaseus I'pyna
1. | Tino kuuyTO Wi KyTOM @ [J 10 TOpU30HTY. UM 30epiraeThcsi mpoeKIis banu
IMITYJIbCY Ha SIKUH - HeOy/Ib HAINpPsSMOK?
30epiraerbcst | 30epiraeTscst Ha | 30epiraeTsest B | He 30epiraerbes 3
Ha TOPU30HTAIEHUN JIOBLTBHOMY
BEPTUKAIBHUN HANPSIMKY
2. | Sxy po3mipHicth B CI Mmae nmprcKopeHHs? banu
Bt | Jhx | H | m/c” 3
3. | SIxe 3 HaBeJeHUX CITIBBITHOLICHD BinoOpaxae TpeTiii 3akoH HeroToHa? bann
o= For | Fom0 | e | Le.® | O
i=1 i=1 I dt
4. | Slkuii 3 HaBeICHUX BUPA3iB BU3HAYAE TEIUIOEMHICTB 3@ CTAJIOr0 00’ eMy? bann
i _0Q 3
C,=C,+R | 6Q=dU+Pdv G =3R T
5. | SBume nudysii 06yMOBIE€HO HASIBHICTIO: Banu
TpaieHTy rpagieHTy TpaJieHTy rpagieHTy 3
TEeMIIepaTypu TUCKY [IBHJIKOCTI I'YCTHHU
6. | Kyr obepranHs Kojieca 3MiHIOETHCS 3iHO 3aKOHY ¢ = t? + 5t + 2. 3naiinits | baum
TMiHIMHY IBUAKICTH TOYKHM Ha 00071 Koneca pamiycom R =10cm B kiHmi 5

JPYToi CeKYH]IU BiJ IOYATKy PYXY .

7. 3HAWTH TEIUIOEMHICTh iI[eaJ'ILHOFO razy, o CKJIAAA€TbCA 3 JABOXATOMHHX bamu

MOJIEKYJI 32 CTaJIOTO TUCKY. 5

Bkazaru, siki mporiecu HaBeneHi Ha P-V nmiarpami banu

1 moOynyBaru rpadiku 1ux mpoueciB Ha P-T Ta 5
V-T niarpamax.

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

TOPU30HTAILHOMY HampsiMi KaMiHb Macor0 M = 3 Kr 3 MIBUJKICTIO V = 8m/c. 10
Ha sxy BiAgcTaHb BIAKOTHTBCS MpPH LBOMY KOB3aHApP, SKIIO KOEQILIEHT
TepTst KoB3aHiB 00 mig K =0,02 ?

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

HE BHUKOPHUCTOBYBATH KHCHEBI MacKd JJid TacakupiB, B CajJOHI 3a 10
JIOTIOMOTOI0  KOMITpecopa MIATPUMYEThCS THUCK, IO BIJMOBITA€ BHUCOTI
h,=2700M. 3naiitn pi3HHUIIO THCKIB AP B cepeauHi JiTaka Ta 30BHI
mitaka. TemrmepaTypy HaBKO-JMITHBOTO TOBITPS BBAXKATH IOCTIHHOIO 1
piBroto t=0"C,;
[IpuitHsaTHII CTaHAAPT OIIHKU
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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”.
Crneniaabnicts 161 «Ximiuni TexHnoJiorii Ta iHxkeHepis»

TecroBe 3aBaannsa Ne 24 BukxoHapenn I'pyna
1. | Slke 3 HaBeieHUX PIBHIHb BUPAXKAE CEPEAHIO KIHETUYHY €HEPrito MOIEKyIHn? banu
2 _ _ i 2 m 3
P=Snz £=—kT e=V PV = —RT
3 2 2 Y7,
2. | SIxe 3 HaBeICHUX PIBHSHD € PIBHSIHHSIM CTaHY 1/1€aJIbHOTO ra3y? banu
3
P+ (v, ~b)=RT m P PV = const
VER AN PV =—RT — = const
Y7, T
3. | SIxmii 3 HaBereHUX BHpa3iB BiANOBiIae npyromy 3akoHy HproToHa: bann
M =r,F] z_dp M =1z, - L. 3
1 = — F == F .
dt -
4. | B sxux omuauisax B CI BuMiproeTbest eHeprisi? banu
Bt Jhx | H | m/c” 3

5. | Sxwii 3 BUpa3iB BiANOBiIae 3aKOHY 30€pEKEHHS IMITYIIBCY JJIS1 3AMKHEHOT banmn
cucreMu?

2 _ = 2 [o _ ro_ 3
Zmi r = const Z P, = const Zmivi /2_const ZLi_const
I

6. | Bpycok mMacoro M TATHYTh B37I0BX T'OPU30HTAIBHOI IUIONIMHHM, CHJIa HATATY | bamm
CIPSIMOBAHA i/l KYTOM O J0 HampsIMKy pyXy, KOe(ill€HT TepTs JAOpPiBHIOE 5
M. 3anMIIITh PIBHAHHSA pyXy ( 2-# 3akoH Hpl0TOHA) B BEKTOpPHOMY BUIJISI 1
B ITPOEKIIISIX HA OC1 KOOPJMHAT.

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 ukn B P-V koopanHarax. 5
Ha sixiit ginstaii miaBoauThest (B1IBOIUTHCS) TEIUIO 1 sIKa 32 3HAKOM poOoTa
BUKOHYETHCS Ha KOXKHINM TUISIHIN rpoiiecy?

9. | Chapsin BwiiTac 3 TOYKM, KOOpAMHATH 5KOi X, =Y, =0 3 mo4arkoBowo basnu
HIBUJIKICTIO V, , CIIPSIMOBAHOIO i KyTOM « -0 ropu3oHTy. Kinemaruune 10
piBHSAHHA pyxXy Mae Burasa T(t) =Vit+Gt?/2. 3maiitn uac momeory
CHapsay.

. . . ro_. .
10. | g CKIJIBKM pa3iB TEIJIOEMHICTh TPUMYYOTO Trazy C' 6ibme MOJISIPHOT b Elu(l)ﬂ
. 1" o .
teroemuocti C' BopstHOTO mapy, 00 OTpPUMaHWUN TIpH 3TOPSHHI
rpuMyuoro razy? 3agauy po3B’si3aT 1 P = const .
[IpuitHsATHII CTaHAAPT OIIHKU
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.
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Crneniaabnicts 161 «Ximiuni TexHnoJiorii Ta iHxkeHepis»

TecroBe 3aBpanusa Ne 25 Bukonaseunn I'pyna
1. | SIxe 3 HaBeJeHUX PIBHSIHb € OCHOBHUM PIBHSHHS MOJIEKYJISIPHO-KIHETHYHOT banu
Teopii?
2 _ _ ~m 3
P:§n8 8=§kT P:nkT PV—;RT
2. | MoMeHT cuii BiTHOCHO TOYKH 32 BU3HAYCHHSIM JTOPIBHIOE: banu
N =
- - ~ - dLl - - 3
M:ZMi. M =12, M:E' M:[FF]
i=1

3. | Skuif 3 BHpa3iB BIANOBIZaE 3aKOHY 30€peKEHHS MOMEHTY immynbcy | bamu
3aMKHEHOI CUCTEMHU?

Y. mrf=constt > p=const | > mv’/2=constl >L,=const 3
4. | B sxux omuausax B CI BUMIPIOETBCS KITBKICTh TEILIOTH? Banu
ITa | Ila-c | H | IS 3
5. | fSIxe 3 HaBe[eHUX PIBHAHB € piBHAHHAM BaH-nep-Baanbca? banu
a _m P _ 3
[P +\7)(Vu ~b)=RT | PV = P RT 1 pv = const T = const
6. | KinematnuHe piBHSHHA pyXy MaTepiaJibHOi TOYKM Mae BUDIAN | bamm
F =3ti +4tj +8K (M). BusHaute mBHAKICTS V i 1i KOMIOHEHTH Vy vy 1 5
V;.
7. | o Bany pagiycom 0,2 M npukinaaeHa notuusa cuia 50 H. MomenT inepmii bamn
Bamy nopirioe 0,5 krv’ . BusHauTe KyTOBE MPHCKOPEHHS BAy. 5
8. |Ta3 posmmproetscs i3otepmiuno (1-2) 1 amiabatHOo (2-3), a mOTIM banu
CTHCKaeThCs 130TepMiuHO(3—4) 1 agiabatHo (4—1). 300pa3iTh neil uuki B P— 5

V koopaunarax. Ha skiit AinsiHII TiABOAUTHCS (BIIBOAUTHCS) TEIUIO 1 sIKa 32
3HaKOM po0OTa BUKOHYETHCA Ha KOXKHIN JUISIHII ITpoiiecy?

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

binpmmit  ockonok, Maca sikoro craHoBuTh 0,6 Macu Bciel TpaHaTH, 10
MPOJIOBXKYE PYXaTHCh B TOMY JXK HalpsIMKy 3 IBHAKICTIO Vi = 25 M/c.
BusHaure BenmMYMHY 1 HANmpPSIMOK IIBUIKOCTI MEHIIIOTO OCKOJIIKY.

10. | Maca m=6,5r BomHiO, MO 3HAXOMMTHCA TpH TemmepaTypi t =27°C, bayu
PO3MIUPIOETHCSA BABOE Tpu P =CONSt 3a paxyHOK MPUTOKY TeIjia 330BHI. 10
3HaiiTu pobOTy A pO3LIUpPEHHS Traszy, 3MiHYy BHYTpilIHbOI eHepriiAU Ta
KUTBKICTh TerioTd Q , 1o HajgaHa rasy.

[IpuitHsATHII CTaHAAPT OIIHKHU
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.
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TecroBe 3aBaannsa Ne 26 BukonaBenb I'pyna

1. | SIke 3 HaBeIEHUX PIBHSHb BUPAKAE MOJICKYJISAPHO-KIHETHYHUMA 3MICT banu

Temneparypu’?
2 _ _ 3 3
3 2 - Y7,
2. | Slke 3 HaBeEeHUX PIBHSHB € PIBHSIHHS MOMCHTIB? banu
~ — = —
. . — 1z, Lodl =, F] 3
M:zMi- M=l¢g i M=|r,F
i-1 dt
3. | MurTteBa MBHIKICTh MaTEPiaIbHOI TOYKH BU3HAYAETHCS CITIBBITHOIICHHSIM Banu
AS . dar . Ar v=at. 3
L=—-. O=—. O=—-1.
At dt At
4, B sixux onuauisix B CI BUMIprOETBCS THCK? bann
Ila IIa-c H BT/ M-K 3
5. | SIxe 3 HaBe#eHUX PiBHAHB € 3aKOHOM boiinst —~Mapiora? banu
a 3
P+— |(V,—b)=RT —
( sz( :=) pv =Rt PV = const P - const
Y7, T

6. | 3HalTH TEIUIOEMHICTH 3a CTaJOro 00’eMy M iAeanbHOro raszy, IIo Banu
CKJIAJJA€THCS 3 TPHOXATOMHHX MOJIEKYIL. 5

7. | JloTnuHe pUCKOpeHHs Ha 060 Koneca @, =4 .m/c . Paniyc koneca R =2 m. | bamu
3HalTH KyTOBE IPUCKOPEHHS KoJeca. 5

8. | Jlromuua, 3 po3BeneHUMH B OOKU pyKamH, 00€pTaeThCS HABKOJO CBOEI OCI. banu
SIK 3MIHUTBCS KyTOBa IUIBUJKICTh 0O€PTaHHS JIFOJUHH, SIKIIIO BOHA PUTHCHE 5
pyku 10 Tyny6a? BianoBigb 0OrpyHTYBAaTH aHATITHYHO.

9. | CraneBuii TpoC pATYBAIBHOTO TENIKONTEpa BUTPUMYE HaBaHTaxeHHS | bamu
4,4 xH. 3 skuM HalOUIPIIUM MPUCKOPEHHSM d MOJKHA MiAIMMaTH BaHTaX 10
Macoro M =400 kr, 0 BUCUTH HA TPOCI, 0O BiH HE PO3iPBaBCA.

10. | KijgbkicTh v =2 KMOJIb BYIJIEKHCIIOTO ra3y HarpiBa€Thes 3a CTAloro TUCKy |  bamm
Ha AT =50K. 3HaiiTu 3MiHy BHYTpimHbOi eHeprii AU razy, poboty A 10
PO3IIMPEHHS a3y Ta KUIbKICTh TeMI0TH Q , 110 Ha/laHa rasy.

[IpuitHsATHII CTaHAAPT OIIHKU
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.
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TecToBe 3aBnanns Ne 27 Buxonaseunb I'pyna
1. | B sxux ogunuipix B Cl Bumiproerbes cuia? bann
KT | Jhx | H | m/c” 3

2. | MowmeHT iHepuii cymipHOI OAHOPIAHOT Kydi BIOZHOCHO oci cumerpii | bamm
BU3HAYAETHCS CHiBBIIHOMICHHSIM:

1=1mRe. | =2 MR2. | =MR". 1=1mre. 3
4 5 2
3. | SIxe 3 HaBeJCHUX PIBHSHbB € TIEPIIMM 3aKOHOM TEPMOIMHAMIKH? banmu
i m 3
C,=C,+R | 6Q=dU +PdV G =3R V=Rt
4. | B sxux omuausax B CI BUMIPIOETBCS KITBKICTh TEILIOTH? Banu
ITa | Ila-c | H | Jbx 3
5. | Slke 3 HaBeleHUX PIBHAHB € PIBHSHHSIM 130XOpPHOTO Mpolecy? banu
a 3
(PJ’\FJ(Vy_b):RT pv = MRt PV = const Ezconst
yZi T
6. | JliniliHa mWBHAKICTH TOYOK Ha 00011 Koieca paaiycoM 0,5 M nopiHioe 6,28 Banu
M/c. 3HalTH YncIo 00epTiB 3a CEKYHITY. 5
7. | Jlitak Macor0 m 3HIKYETbCS 3 BUMKHEHUM JBUTYHOM 3 BUCOTH h; go | bamm
BUCOTH hy 3HaiiTh 3MIHY KiHETUYHOI eHeprii jiTaka. Pobory cui omopy 5

NOBITPSl HE BPaXOBYBATH
g Bkaszatu, siki mponecu HaBeneHi Ha P-V |  bamu

nmiarpami 1 moOynyBath  rpadiku  IuX 5
npoueciB Ha P-T mgiarpami.

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

nornyHa cwia F = 98,1 H. Ilpu oOGepTanHi Ha JWUCK i€ MOMEHT CHJI TEPTS 10
M=49Hwm.3naiiTu  macy JUCKY, KOJIA BiZoMO, IO IUCK
0GepTAETHCS 3 KyTOBUM NpHcKopeHHsiM & = 100 pax/c’ .

10. |Ilpm i300apHOMY pO3IIUpPEHHI JBOXaTOMHOTO Ta3y OyjJa BHKOHaHA bamu

po6orta A = 156,8 [Ix. flka kinbkicTh TemaoTu Oyia HajmaHa raszy? 10

[IpuitHsATHII CTaHAAPT OIIHKU
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.
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TecroBe 3aBaannsa Ne 28 Buxonaseun I'pyna
1. | Slkwuii 3 HaBeeHUX BUPA3iB € APYruM 3akoHOM HproToHa? bann
M =r,E] e _dp M =12, - S 3
' =—. F=>F.
i 2F

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

cucremu?
2 _ = 2 /o _ - 3
Zmi r* = const Zpi = const Zi:mivi /2= cons} ZLi_const
I
3. | SIxe 3 HaBeJIEHUX PIBHSAHb € NEPIIUM 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
KpHCTall . 3
. CTalb CKJIO PiAKHIA KprCTaT
pyOiny
5. | B saxux omuauisax B CI BuMiproeTbest eHepris? banmu
Br JIx | H | m/c’ 3

6. | B mocyauni 3HaxoauThes 64 T pO3piIKEHOro rasy — KUCHIO. BusHauwTH: bau
CKIJIBKH MOJIEKYJI KHCHIO 3HaXOJIUTHCSI B TOCYINHI. 5

7. | Ta3 posmmuproerses i3otepmiuno (1-2) 1 amiabatuuno (2-3), a mOTIM banu
CTHCKaeThbCsl 130TepMiuHO(3—4) 1 amiabatuuHo (4—1). 300pa3iTh Lel LUK B 5
P—V xoopaunarax. Ha skiit ninsHIi miABOAUTHCS (B1IBOAMTHCS) TEIUIO 1 KA
3a 3HaKOM po0OO0Ta BUKOHYETHCS Ha KOXKHIM IIISHIN nporecy?

8. | Jlrommna cTOiTh Ha Kpato Mmiargopmu, mo mae  GopMy ITUCKa i bamn
obepraeTbes. SIK 3MIHUTBCSA KyTOBa HIBHJKICTh MIaT(OpMH, SKILO JHOAWHA 5
nepeiie 10 neHTpy miardgopmu. BinoBigs OOTpyHTYHTE aHAIITUYHO.

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

10. | Macaxupcekuii niTak BEKOHYe ot Ha Bucoti h, =8300m. [{ns Toro, mo6 | bamm
HE BHUKOPHUCTOBYBATH KHCHEBI MacKd JJid TacakupiB, B CaJOHI 3a 10
JIOTIOMOTOI0  KOMIIpecopa MiJTPUMY€EThCSI THCK, IO BIJAMOBiAa€ BUCOTI
h,=2700M. 3HaiiTu B CKUIbKH pa3iB T'yCTHHA IOBITpS B B JTaKy Oyne
OlnpIIe TYCTUHH TOBITPS 32 HUM, SIKIIO TeMIlepaTypa MOBITPS 3a JITakoM
t,=-20"C ,aBuitaky t, =20°C.

[IpuitHsaTHII CTaHAAPT OIIHKU
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VYxnanaui: Kynin O.M, Ymepenkosa K.P.
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TecToBe 3aBranns Ne 29 Buxkonaseun I'pyna
1. | Sy po3mipHicTb B CI Ma€ MOMEHT IMITyIIbCY? banu
Krm/c’ | Krm/c | H | m/c” 3
2. | SIxwii 3 HaBeIEHUX BUPA3iB BiJIMOBIIA€ MPUHLIUITY CYMEPIIO3UIT CHUIT: bann
M =F,F| g_dp N = 1. - L 3
=— F=>F.
dt i1
3. | B ssxoMy 3 HaBeIeHUX MPOIIECIB TEIUIO BiIBOAUTHCS BiJl CUCTEMU? Banmu
130TepmiuHe ajiiabatHe i30TepmiuHe aniabatHe 3
CTHCHEHHS CTHCHEHHS PO3LIMPEHHS PO3LIMPEHHS
4. | SIxmii 3 HaBeIGHUX BHUPA3iB € PIBHIHHAM ajiadaTu? banu
P m 3
— =const PV =—RT
T PV =const PV’ =const y7]
5. | CKiIbKM CTyNEHIB BUIBHOCTI Ma€ JBOXaTOMHA MOJIEKysa? banu
OJIHY | TpU | 1’ATh | IIICTh 3
6. | CkiacTu y BEKTOPHOMY BUIJISIZII T Y MPOEKI(IAX HA OCl KOOPAUHAT PIBHSHHS banu
pyxy Tina( 2-i 3akon HeroToHa ) Macoro M, 1o majgae y moBiTpi, AKIIO cuja 5

OTIOPY MPOMOPIIiiiHA KBAJPATy IIBUIKOCTI PyXYy.

7. | YHactota oOepraHHA Kojeca MiJ 4yac TadbMyBaHHsS 3MIHIOETHCS 3a [IBi Banu

s . 2
cekyHau Big 5 ob/cek mo0 3 oO/cek. MomeHT iHepIii Koneca 2 Kr-m'. 5
BusHauTre MOMEHT CHJI TalIbMyBaHHS.

8. | KinbKicTh TEIIOTH, 110 BifJlaHa XOJOIWIBHHUKY B UK KapHo B 1Ba pasu banmu

MEHIIIe KUIBKOCT1 Hajlanoro HarpiBadem teruia. 3Haitu KK nuxny Kapho. 5

9. | Kaminp, 110 KAHYTHH 110 TIOBEPXHi IOy 3 MBHAKICTIO V =3M/c, npoimos | bamu

no 3ynuHkU BijactaHb S=20,4M. 3HaliTH Koe(IiLIEHT TepTs KOB3aHHSA 10
KaMeHs 00 JIif.

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

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

[TpuitHATHII CTaHAAPT OIIHKHU
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TecroBe 3aBranns Ne 30 Buxonaseunb I'pyna
1. | Slke 3 HaBeEHUX HIDKYE PIBHSAHB BiIOOpaXkae TEOpeMy MpoO KiHETHUHY banu
eHeprito?
T mv?2 A, =W, -W,. A, - mv22 mvl2 E, +U =const. 3
—_ . 2 - T .
2 2 2
2. | MomMmeHT iHepiii 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 HaBeIEHUX NPOIIECIB TEIJIO HATAETHCS CUCTEMI? banu
130TepMiuHE amiabarHe 130TepMiuHe amiabarHe 3
CTHCHEHHS CTHCHEHHS PO3MUpPEHHS PO3MIMPEHHS

5. | Sxwuil 3 HaBeAeHUX BHpPa3iB BU3HAYAE TOKA3HUK NOIITPOINU? banu

c i c,—C 3
— _uP c =—KkT n=-% uP
C.=C, +R r==- T~ _o
p=Cy Cov 2 C,—Cy
6. | JlronuHa, 3 poO3BEeIEHUMHU B CTOPOHHM pYKaMH, 0O0epTaeThCsl HaBKOJIO CBO€i |  bamm
oci. SIk 3MIHMTbCS KyTOBa IIBHJAKICT OOEpTaHHS JIOAMHM, SIKIIO BOHA 5
IPUTUCHE PYKU 10 Tyay6a? BinnoBine 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
JUJISTHIIL TETIIO0 MiIBOUTHCSA (BIIBOJIUTHCS).
v
8. | KinpKicTh TEmIOTH, 110 BiAJaHa XOJOMWIBHUKY B ukii KapHo B Tpu pasu banmu
MEHIIIE KUTBKOCT1 Hajlanoro HarpiBadem teruia. 3Haitu KKJ]I nuxny Kapho. 5
9. | Slka moTyXHicTh IBUTYyHa aBTOMOOULTT Macoro M =1350kr, skmo mo | bamu
TOPHU30HTAIBHIN JI0p031 BiH posraHseThes a0 mBuakocti v =100 km/roa 3a 10
yac t =30c? Teprsam 3HexXTyBaTu.
. . . ro_. ,
10. | g CKIJIBKM pa3iB TEIJIOEMHICTh TPUMYYOTO razy C' 6ibme MOJISIPHOT b Ellgﬂ
. 1" o .
teroemuocti C' BogstHOTO mapy, 00 OTPUMaHUN TIpH 3TOPSHHI
rpuMyuoro razy? 3agauy po3B’si3aT 1 P = const .
[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.
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TectoBe 3aBnannsa Ne 1 Buxonaseunb I'pyna
1. | B SKuX OAMHUISIX BUMIPIOETHCS €IEKTPOEMHICTH B CI? banu
®/m | B | B/m | @ 3

2. | CwioBi JiHIT €1EeKTPOCTATUYHOTO OIS CIIPSIMOBAHI 110 BiJHOIIEHHIO J10 Banmu
€KBIMTOTEHITIAIbHOI ITOBEPXH:

ITo motryHii | ITo HOp™maui | ITix JOBLTBHUM KyTOM 3

3. | 3B’430K MK HANIPY)KCHICTIO €JIEKTPUIHOTO MOJIS 1 MOTSHITIAIOM Ma€ BUTIISL; banu

E=Lz- €0=L- E=—"-. E = —grade. 3
Areg or Arse,r &,

4, | Sxmii 3 HaBEICHMX HIDKYE BHpA3iB BIANOBIAA€ BHU3HAYCHHIO BEKTOpa Banu
HANPY>KEHOCT] €JCKTPUIHOTO TOJISA?

E=Z e-F E =—grade E=Lz °
& q 4re,r

5. | SIKiIo Mo3WTUBHUY 3apsi/i TOMICTUTH B €IEKTPOCTATUYHE TOJIE HANPYXEHICTIO |  banu
E, TO BiH OyJIe pyXaTHUCh:
3a nanpsimkoMm £ | [Ipotu Hanpsimky | IlepnenaukynspHo He 6yne 3

E E PYXaTHUCh

6. | B BepmmHax nmpaBUIBHOTO MIECTUKYTHUKA PO3MIIIEHI OJHAKOBI 3a mMoayneMm | banu
3apson + g, +q, +q, —Q, —0, —q. 3HaAITP HAOPSIMOK HANPY>KEHOCTI 5
€JIEKTPUYHOTO TIOJIS B IEHTPI NIECTUKYTHUKA.

7. | SIke BigHOIIEHHS MK BEJIMYMHOIO ITOTEHIAIIB JBOX TOYOK IIOJS TOYKOBOI'O banu
3apsy, 110 3HaX0AAThCs Ha BifcTaHsaxX R 1 3R Bijx ToukoBoro 3apsay? 5

8. | BuzHauTe BeNMYMHY HAMpPYXEHOCTI ENEeKTPUYHOTrO mojis B Touli A, mo | bamm
3HAXOIUTHCS MIDK IBOMa €KBIIIOTEHI1AJIbHUMHU MOBEPXHIMHU 3 5
noteHnianamu @1 = 1B 1 @2 = 2B, SKmo BiACTaHh MiXX HUMU IO HOpMaIi 10
HUX JIOPIBHIOE 4 MM.

9. | EmexTpoH, 1m0 3HAaXOAWBCSA Y CTaHI CIIOKOKO, IIiJ{ BIUTMBOM OJIHOPiJTHOTO bamn
eJIEKTPUYHOTrO TMoJisi 3 HampyxkeHicTio £ = 100 B/M moumHae pyxartucs. 10
B sxomy Hampsmky BimOyBaeThes mneit pyx? Sky Biacranp | moBuHeH
TIPONETITH eTeKTPOH 06 HOro MBMAKICTH 3pocha A0 3HadeHHs v =10° m/c?

Slka pi3HUL NOTEHIIaliB (@, —@,) MIDXK IOYAaTKOBOI 1 KIHIIEBOIO TOYKAMHU
pyxy?

10. | Kymeka macoro m=10mr, mo mMae mo3uTuBHU# 3apsin =1uKi, pyxaerbcs 3 bann
MIBUIKICTIO V=1OCM/C. Ha saxy BimcTtanb I MoOXe HAOJIM3WUTUCH KyJbKa J0 10
MO3UTHUBHOTO TOYKOBOTO 3apsany 0, =1 33uKi?

[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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecToBe 3aBHaHHs Ne 2 Bukonaseub I'pyna
1. | EnekTpoeMHICTh IJIOCKOTO KOHJEHCATOpa JOPIBHIOE banu
o6 c__ G 27,4l c_d 3
d o =0, In(r, /1) 4

2. | SIxwii 3 HaBeIEHUX HWKYE BUPA3iB BIAMOBiZAa€ HANPYKEHOCTI enekTpuuHoro | bamm
110J151 TOYKOBOTO 3apsiay?

q q o _ 3
E=——. =—. E=—o: E = —grade.
4ree ¥ 4ree,r &,

3. | PoboTa cui elIeKTpUYHOro MOJsl MO MEepeMillleHHIo 3apsay ( Mik aBoma | bamu
TOYKAMH TT0JISI TOPIBHIOE:

A=d(p—,) dA=qde A=) Edr. A=[f|Ddr. 3

4. | Slkmii 3 HaBelIEeHUWX HW)KUE BHpa3iB BIANOBIAA€ MNPUHIUNY cyneprnosumii | bamu
MOTEHIiATy JIeKTPOCTATUYHOTO MOJIsI?

g W, g ” 3
= Q= == p= Z(Pi
Are,er q C =

5. | EHepris eaekTpu4HOro mojisi 3apsAKEHOro MPOBIAHUKA PO3PaxOBYEThCA 32 banu

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

6. | MiX IUlacTUHaMHU IIJIOCKOTO MOBITPSHOIO KOHAEHcATopa MHoMicTuiau ckio | bamm
(£=6). Sk 1 B CKiTbKH pa3iB 3MiHUJIACh €JICKTPOEMHICTh KOHACHCATOpa? 3)

7. P — o | HBa TouKoBHX 3apsaH J,=-( i ,=+(Q posramoBani Ha | bamu
q, /4, . . . o .

AN * 7 | BiACTaHI @ OAMH BiJl OHOTO (AMB. pUC.). 3HAIAITH HAMPSIMOK 5
o HaNpyXEHOCT] €JIEKTPUYHOro MoJist B Toull A Ha BiACTaHI a
Y BiJl KOJKHOTO 3 3apsiB Q11 .

8. | Mk T1ulacTHHaMHU 3aps/DKEHOTO 1 BIAKIIOYEHOTO Bin pKepena Hampyru | bamm
IUIOCKOTO KOHJIEHCATOpa PO3MICTUIIM CIIOASHY IUIACTHHKY 3 J1€JIEKTPHUYHOIO 5
MPOHUKHICTIO & =7, SIKa IOBHICTIO 3aIIOBHMJIA IPOCTIP MIXK IJIaCTUHAMHU. fIK i
B CKUIBKH Pa3iB 3MIHUTBCS MPU IIbOMY HANpyXeHicTh E enekTpuuHOro mosis
MIDXK TJIACTUHAMU?

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

10. | EmexTpoH pyxaeTbcsi B IUIOCKOMY TOPHM3O0HTAIBHO  po3MimieHoMmy | bamm
KOHJICHCATOPi MapajiebHO JIO HOro TUIACTHH 3 MIBUAKICTIO Vv =3,6-10" m/c. 10
Hanpyxenicte moist B KoHJeHcaropi E =37 kB/m, [IOBXHHA IUIACTUH
KoHZeHcatopa |=20cm. Ha sKy BiacTaHb B BEpPTUKAIBHOMY HaIpsiMi
3MICTUTBCS €JIEKTPOH 3a Yac PyxXy B KOHAEHcATOpi?

[TpuitHATHII CTAaHAAPT 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecToBe 3aBHanHs Ne 3 Bukonaseub I'pyna
1. | EnexTpoemHicTh OaTapei mociiJOBHO 3’ €JHAHUX KOHJIEHCATOPIB JOPIBHIOE banu
Cz—q E:i+i+...+i ngogs C:C1+C2+...+C 3
2 c C G, C, "

2. | Slxkuii 3 HaBeNEHUX HWXXYE BUPA3iB BIANOBIZAE MOTCHINANY €JIEKTPUYHOro moiis | bamm
TOYKOBOTO 3apsiay?

E=L2- -4 E=—. E = —grade. 3
Ares 1 Arse,r &,

3. | Eneprist e1eKTpUYHOTO I0JIs 3apsHKEHOTO MPOBITHUKA PO3PAaXOBYETHCS 32 banu
BHUPA30M:

W m’ WS¢ W:mv2+mgh. W:850E2 3
2 2 2 2

4. | HampyXeHiCcTh €EeKTPOCTATUYHOTO IOJISI B JIAHIH TOYIlI MPOCTOPY JOPIBHIOE cwili, | banwm
110 Ji€ B 11 TOYIIi:

Ha noBinpauii Ha nosinbuui Ha omuanynuit Ha omuanynuii 3
TOYKOBHI OJIMHUYHUM 3aps]l | TO3UTUBHUH 3apsij HEraTUBHUU 3apsif
3apsi

5. | Skuif 3 HaBeAGHMX HIDKYE BUpPa3iB BIANOBIJa€ BU3HAYCHHIO IOTOKY BekTopa | banu
HANPYKCHOCTI SJIGKTPUIHOTO TI0JIS Yepe3 KiHUeHY TUIONTY?

Nz.LjEndS dN =E, dS dN =E-dS NZJ.SJ.E-dS 3

6. | Mixk oOKIaAMHKaMH 3apsDKEHOTO TOBITPSIHOTO KoHAeHcaTopa emHicTio C | bamm
MOMICTHJIN JIEIEKTPUK 3 JIEJIEKTPUYHOIO MPOHUKHICTIO &. SIK 1 B CKIJIbKU pa3iB 5
3MIHHJIACh €HEPrisl eNEKTPUYHOTO MO MK 00KJIauHKaMu?

7. qO? Slkuit  HanpsMok BEKTOpa HanpyxeHocTi | banu

U i = €JIEKTPUYHOTO TOJIS, 1[0 CTBOPIOETHCS 3apsiiaMu (; = — 5
A q1 02 = (BToumi A (quB. puc.)?

8. | Ilmockuit koHAEHcAaTOp Mae eneKTpoeMHicTh 5 nd. Pi3Huusg moteHmianiB Mix | bamm
mwiactuaMu 1000B. Sxuit 3apsin Mae KokKHa IUIaCTHHA KOHIEHcaTopa? 5

9. | Mo mmacTuH mIockoro moBiTPSHOro KOHAEHCAaTOpa 3 miomero miacTua S =100cm” | Banmu
i BincranHto 0, =1MM MiXk HUMH BiJ JpKepelnia MPUKIAJieHa PI3HUL MOTESHIAIB 10
A@p=1000B. Ilicns BiIkJIIOYEHHS JKepesia IUIACTUHU PO3CYHYJIHM 10 BIJCTaHi
d, =25mMM. Bu3HauuTH eHepriro 1 TYCTHHY €Heprii eIeKTPUYHOrO MOJIs
KOHJICHCATOPA 10 1 MICJIsl PO3CYHEHHS TIJIaCTHH.

10. | EnextpoH BmiTac B IUIOCKHMI TOPU3OHTAIBHO pO3MilleHUd KoHjeHcaTop | bamu
napaneirbHO MOro IMiacTMHAM 3 IIBUIKICTIO V,=10"wm/c. HampyxkeHicTb moms B 10
KOHJIeHcaTopl E =10 kB/m, JOBXHMHA KOHAeHcaTopa |=5cm. 3HAUTH MOIYyJh 1
HaNpsIMOK IIBUJKOCTI €JIEKTPOHA IPU BUJIIBOTI HOT0 3 KOHJIEHCATOpa.

[IpuiinaTuii craHgapT 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecToBe 3aBnanHs Ne 4 Bukonaseub I'pyna
1. | Slkmii 3 HaBeACHUX HIKYE BUPA3IB BIANOBiAa€ BU3HAUYECHHIO €JIEKTPOEMHOCTI | bamm
KOHJeHcaTopa?
27, él 3
= %S c__ G C= —'?z c_a
d ! In—= @
r-1
2. | Slxuii 3 HaBeJICHHWX HIDKYE BHUPA3iB BIAIMOBIJA€ HAIMPYKEHOCTI elekTpuyHoro | bamu
MoJis MDK JIBOMa IUIOIIMHAMH, 3apA/KEHUMH OJHAKOBHUMH IO BEJIUYMHI 1
PI3HUMH 32 3HAKOM 3apsaamu’?
E:Lz- :L- E=—. E = —grade. 3
4ree 1 4ree,r &,
3. | PoboTa cua eneKTpUYHOro MOJs IO MEPEeMIIICHHIO 3apsaaa ( 1o 3aMKHyTii | bamu
TPAEKTOPIi JOPIBHIOE:
A=o0 dA=qde. A=0 A=q(p, —,) 3
4. | Slkmii 3 HaBeNEHWX HIDKYE BHpA3iB BIANOBiJa€ BH3HAYCHHIO BeKkTopa | bamm
nossipu3altii aieaeKTpuka?
n 3
p..= ISA 5=l B=mo 5_&
AV
5. | I'yctuHa eHeprii e1eKTPpUYHOro MOJIsi PO3PAaXOBYETHCS 38 BUPA30OM: banu
w - w-C2 w =" 4 mgh. o EEE” 3
2 2 2
6. | Mk TulacTHHaMHU 3apsyDKEHOTO 1 BIOKIIIOYEHOTO BiJ Jpkepena Hanpyru | bamm
IJIOCKOTO KOHJIEHCaTopa po3MicTuiiu (paphopoBy IIACTUHKY 3 A1ENIEKTPUIHOIO 5
MPOHUKHICTIO & =95, KA MOBHICTIO 3alIOBHMJIA MIPOCTIP MIXK MJIacTUHAMHU. K 1
B CKUIbKM Pa3iB 3MIHUTBHCS MpPH IbOMY PI3HMISI MOTEHI[IaIIB MK MJIACTUHAMU
KOHJIeHcaTopa?
7. | Ilnockuit koHmeHCATOp Mae eneKTpoeMHicTh 5 nd. PisHuisg nmorenmianis mixk | bamu
mnactuHamu 1000B. Ska BenuurHa eHeprii mosisi KoHaeHcaTopa? 5
8. | flke BigHOIIEHHS MiXX BEIHMYMHOIO HAMPYKEHOCTI €IEKTPUYHOTO Mo ABOX | bamm
TOYOK TIOJISI TOYKOBOTO 3apsidy, IO 3HAXOMATbcs Ha BiactaHsx R 1 3R Bifg 5
TOYKOBOTO 3apsiay?
9. | Bu3Haure IBUAKICTH €NIEKTPOHA, IO NPOHIIOB pi3HUIIO ToTeHmianiB | bamu
Ap=100 B. 3apsig enexktponaq =1,6 10~ 19 Ka, macam=9,110" Sgr., 10
10. | Jo BepTUKaIbHO PO3TAIIOBAHOI 3apsAKEHOT TUIOIIMHY MPUKPITUIeHO Ha HUTHI | bamu
OJTHOMMEHHO 3aps/DKeHy KyJlIbKy Macoro M = Ir 1 3apsgom ( = 1uKi 10
[ToBepxHEBa T'yCTHHA 3apsily IUIONIMHH JOPIBHIOE o =40 MKn/m® . Busnauutn
KYT «, SKUH YTBOPIOE HHUTKAa KYJIbKH 3 TUIOIIMHOK 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecToBe 3aBHaHHs Ne 5 Bukonaseub I'pyna

1. | Sxuii 3 HaBeneHUX HIDKYE BUPA3iB BIAMOBIJa€ BU3HAYCHHIO MOTOKY BeKTOpa | banm

HAMPYKEHOCT] eJIGKTPUYHOTO MOJIsl Yepe3 eIeMEHTapHY IUIONLy?
= . —([E-ds 3
N‘LfEnds dN =E,dS dN =E-dS N‘LIE as

2. | SIxwii 3 HaBeIEHUX HWKYE BUPA3iB BIAMOBiZAa€ HANPYKEHOCTI elekTpuuHoro | bamm
TTOJIs1 PIBHOMIPHO 3aps/KEHOT HECKIHUEHHOT TUIOIIMHY ?

o 3
E=—1 . -3 = - E =—grad
breg r° Aree,r 288, grade.

3. | Skwii 3 HaBeleHUX BHPA3iB BIAMOBITA€E 3anucy 3akoHa KymoHa B BEKTOPHOMY banu
BursAmi?

Fokh%p F=qE LR F=—pv 3
3 3
r r

4. | E”epris eNeKTpUYHOTO MO 3apsIKEHOr0 MPOBIAHUKA PO3PAXOBYETHCS 32 banu

BHPA30M:
2 2 2 2 3
mv mv
W= w=1 W= +mgh. W:‘QgOE
2C 2 2
5. | EnexTpoeMHICTh MUIIHAPUYHOTO KOHAECHCATOPA JOPIBHIOE banu
27, él 27, él 3
c=4 c= r C= £oS c= r
In-2 T In-2
I’-l rl

6. Ot o Sxuii  HampsAMOK BEKTOpa HanpyxeHocTi | bamu

q q A | eTeKTPUIHOTO TOJIA, 1[0 CTBOPIOETHCS 3apsiiaMu 5
1 2 . .
0. =-—qg i g2 = qBTouli A (IuB. puc.).

7. | SIk 1 B CKUIbKM pa3iB 3MIHUTBCS HANpPYKEHICTh €JNeKTpUYHOro mnosg Mix | bamu
JIBOMa HECKIHUEHHUMHU TUIACTUHAMH, PIBHOMIPHO 3aps/I>KEHUMHU OJTHAKOBUMU 5
M0 BEJMYHUHI 1 PI3HUMH 32 3HAKOM 3apsi/laMH, SKIIO 3MEHIIUTU TTOBEPXHEBY
T'YCTUHY 3apsiy TUIACTHH B ABa pazu?

8. | EnexTpoH B OXHOPITHOMY €IIEKTPUYHOMY IIOJIi OJIepKye TpHUCKOpeHHs | bamu
a=10" m/c? . 3HaliT HAIIPYKEHICTh EEKTPUYHOTO MO, S

9. | Pi3HuIlg MOTEHIiaNiB MIXK TJIACTUHAMH TIOCKOTO MOBITPSIHOTO KOHJeHcartopa | bamu
U =90B. Inoma xoxwnoi mmacturn S=60cm?, i 3apan o =1uKn. Ha sxiit 10
BifcTaHi d ojiHA Bl OJTHOT PO3MIIICHI TUTACTHHH?

10. | EnexTpoH pyxaeTbcsi B HANpPSIMKY OJHOPITHOTO €JeKTpUYHOro moys 3 | banm
HanpyxeHicTio £ = 120 B/m. Slky Bincranb | BiH mposieTHTh 10 MOBHOI 10
3yNIUHKY, SIKIIO0 HOro INOYaTKOBa IIBUAKICTH V, =10° wm/c? Ska pi3HUIIS
HOTEHLIANIB (¢, — @, ) MK II0YaTKOBOIO 1 KIHIIEBOIO TOUKAaMH PyXy?

[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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecToBe 3aBHanusa Ne 6 Bukxonasenn I'pyna
1. | Enepris B3aeMOJii CHCTEMH TOYKOBHX 3apsJIiB PO3PAXOBYETHCS 32 BUPA3OM bamu
n
W:mv2 W=12qi¢7i W:mv2+mgh. W:q—z. ’
2 24 2 2C

2. | CwioBi JiHI{ €1eKTPOCTAaTUYHOTO OIS CIIPSIMOBAHI 11O BiJHOIIEHHIO J10 Banmu
€KBIIMIOTEHITIAJILHOT TTOBEPXHI:

ITo mormuHiit | ITo HOpM™MaUTi | ITix JOBLTBHUM KyTOM 3

3. | 3B’430K MK HANIPYKCHICTIO €JIIEKTPUYHOTO MOJIS 1 MOTSHIIAIOM Ma€ BUTIISL; banu

o T . =7 E-—gradgp. |
Areg or Arge,r &,
4. | EnextpoeMHICTh CEpUIHOT0 KOHICHCATOPA TIOPIBHIOE banu
C:goa‘s C:47zgogr1r2 C:@ . 3
d r,—r, In—* =9,
I’-l

5. | flkmio HeraTUBHUW 3apsii MOMICTUTH B  €IEKTPOCTAaTHYHE  IOJie banu
HAINPYXXCHICTIO £, TO BiH Oy/ie pyXaTHCh:
3a HanpsimkoM | [Ipotu Hanpsimky | IlepnenaukynspHo He 6yne 3

E E E PYXaTHUCh

6. |Ilim miero €NEeKTPOCTAaTUYHOTO TMOJs PIBHOMIPHO 3apsKEHOI TUIONIMHHU banu
ToukoBHii 3apsan (=3 HKI mepemicTUBCS B3JJ0BK CUJIOBOI JIiHIT HA BICTaHb 5
| =2 cm. Ilpu upomy Oyna BukoHana podbora A=10 mk/Ix. Busnauwru
MMOBEPXHEBY T'YCTUHY 3apsy O Ha IUIOIIHHI.

7. | SIxe BiAHOIIEHHS MIXX BEIWNYMHOIO ITOTEHIAIIB ABOX TOYOK ITOJII TOYKOBOI'O banu
3apsify, 10 3HAXOAAThCs Ha BiacTaHsaxX R 1 3R Bix ToukoBoro 3apsny? 5

8. | BuzHauTe BeNWYMHY HAIMpPYXXEHOCTI EJIEKTPUYHOTO TOJS B Todlll A, II0 banu
3HAXOJUThCA  MDK  JBOMa  €KBIIOTEHLIAJbHUMHU MIOBEPXHAMHU 3 5
noteHnianamu @1 = 4B 1 ¢ = 4.5B, sKi10 BiACTaHbh MK HUMU [0 HOpMAi
JI0 HUX JTIOPIBHIOE 4 MM.

9. | Mix 1ulacTHHaMHu IJIOCKOT'O KOHJICHCAaTOpa, PO3TAlLIOBAHUMHU bamn
TOPU30HTANILHO, 3HAXOAUTHCS B  PIBHOBa3l 4YacTWHKA 3 3apsaoM 10
q= 1610 ¥ Ko Hamnpyxenicts mona konaeHcaropa £ =2 - 10 * B/m.
3HaiIiTh Macy YaCTHUHKHU.

10. | Kymeka macoro m=10mr, mo Mae nmo3utuBHui 3apsa =1HKn, pyxaerscs bamu
3 mBuaKicTio V=10cMm/c. Ha siKy Biactanb I MOKe HaOJIU3UTHCh KYJIbKa J10 10
MO3UTHUBHOTO TOYKOBOTO 3apsny 0, =1, 33uKn?

[IpuitHsATHII 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecToBe 3aBn1anHsa Ne 7 Bukonaseub I'pyna
1. [TorenmianeHa  eHeprii  TOYKOBOTO  EJIEKTpHUYHOro  3apsay B | bamm
CJICKTPOCTATUYHOMY MOJIi PO3PAXOBYETHCS 32 BUPA30M
kx? m,m, 3
VVT = mgh VVT =Qo W-,- = W’l‘ =7
2 r
2. | Slxuii 3 HaBeJeHUX HIDKYE BHPA3iB BIAMOBIAA€ HAPYXKEHOCTI eleKTpu4Horo | bamu
HOJIsI TOYKOBOTO 3apsiy?
g __q _c B, 3
E=——. p=—". E=—: E = —grade.
Aree or Aree,r &,
3. | Pobora cui eIeKTpUYHOro MoJjisi Mo HepeMillieHHIo 3apsiga ( Mik aBoma | bamun
TOYKAMH TI0JIS IOPiBHIOE:
A=q(p,—,) dA=qde A=[[|Edr. A:[ﬁDdF‘. 3
4. | Slkmit 3 HaBeneHMX HI)KYE BHUPA3iB BIJNOBiTa€ BHU3HAUCHHIO BekTopa | bamm
JIUIIOJILHOTO (EJIEKTPUYHOT0) MOMEHTY JTHIIOJIS?
Z": 3
P 5 _1eR L= I
p - i I Pn= IS p:ql p=mo
AV
5. | Enepris eneKTpuYHOTO MO 3apsHKEHOTO MPOBITHUKA PO3PAXOBYETHCS 32 banu
BUPA30M:
2 2 2
mv qe mv 3
W = W=-—"- W = +mgh - %
2
2
6. Mix ninacTMHaAMM IUIOCKOTO IOBITPSHOTO KOHJAEHcaTopa MoMicTuiu ckio | bamum
(£=6). Sk 1 B CKUIBKU pa3iB 3MIHHJIACH EICKTPOEMHICTh KOHIEHCATOPA? 5
7. " TERRS—— o| JIBa ToukoBUX 3apsau (, =+ i J,= +( po3TalIoBaHi Ha banu
R S . . o .
YN /| BlAcTaHl @ OAMH BiJ OAHOTO (AMB. PUC.). 3HANUAITH HANPSMOK 5
HANPY>KEHOCT1 eJICKTPUIHOTO TOJIs B TOUIl A Ha BijcTaHi a
,A BiJl KOXKHOTO 3 3apsiiB (11 0 .

8. Mix miacTUHaAMH 3apsJOKEHOro 1 BIIKIIOYEHOro BiJ Jjykepena Hanpyru | bamum

IUIOCKOTO ~ KOHJIEHCaTopa  pO3MICTWIM  €OOHITOBY  IUIACTMHKY 3 5
JIIeNIEKTPUYHOIO POHUKHICTIO & =3, AKa MOBHICTIO 3alIOBHUJIA MPOCTIP MIXK
IIaCTUHAMU. SIK 1 B CKUTBKH pa3iB 3MIHUTHCS ITPH LILOMY HOTO eHepris?

9. JIBi Kynmbku 3 3apsmamu q,=6,66i E¢ 1 Q, =13,33uKun 3HaxomsTecs Ha | bamu
BiZicTaHl r,=40fi . SIKy po6oTy A TpebGa BHUKOHATH, 11100 HAOIM3UTH iX 10 10

BiJIcTaHi r,=25fi ?

10. | EmexTpoH pyxaeTbcsi B IDIOCKOMY TOPHU3O0HTAIbHO po3MmimeHomy | bamm

KOHJICHCATOPI MapayiebHO JI0 HOro TUIACTHUH 3 MIBUIKICTIO V =3,6-10" M/c. 10
HampyxeHicts monsi B KoHJeHcaTopi E=3,7 kB/m., OBXHHA IUIACTUH
KoHAeHcaTopa |=20cm. Ha sKy BiacTaHb B BEpPTHKAIBHOMY HAMpsMi
3MICTHTBCS €JIEKTPOH 3a Yac pyXy B KOHACHCATOPi?

[TpuitHATHII CTaHAAPT OIIHKHU
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Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecToBe 3aBn1anHsa Ne 8 Bukonaseub I'pyna
1. | Cuna, o gie B €JIEKTPUYHOMY IIOJII HA TOYKOBHMH eNEKTpUYHUH 3apsn, | bamu
PO3PaXOBYETHCS 32 BUPA3OM
oA E_qE LU F=—pv ’

2. | Slkmii 3 HaBeJACHUX HIKYE BHUPA3IB BIAMOBITAE TMOTEHIANYy eJleKkTpuyHoro | bamu
T10JIs1 TOYKOBOT'O 3apsny?

e -2 E-—gradg. |
Ares 1 Arse,r &,

3. | Enepris enekTpuyHOro MoJis 3apsAHKEHOT0 MPOBITHIKA PO3PaXOBYETHCS 32 banu
BHPA30M:

W m’ woC? W:mv2+mgh. W:ggoE2 3
2 2 2

4. | Hampy»XeHICTh eNeKTPOCTATUYHOTO 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 MO3UTHUBHUUN HETaTUBHUM 3apsij
3apsij 3apian

5. | EnektpoemHuicTh OaTapei mapaiesbHO 3’ €THAHUX KOHICHCATOPIB IOPIBHIOE banu

c=—9_ l=i+i+-~-+i (:=‘90‘C’s C=C,+C,+---+C, 3
-9, | C C G, C, d

6. | Mk oOKIanmWHKaMH TOBITPSHOTO EJIEKTPUYHOTO KoHJeHcaTopa eMHicTio C | bamm
MOMICTHJIN JIEJNEKTPUK 3 JIEJIEKTPUYHOIO MPOHUKHICTIO & =5. SIK 1 B CKIJIbKHU 5
pa3iB 3MIHWJIACH €HEPTisl EJICKTPUYHOTO MOJIST MK OOKJIaTMHKaAMU?

7. qo? Slkuii  HampsAMOK BEKTOpa HanpyxeHocTi | bamu

L B pane ™ 2 EJIEKTPUYHOTO TIOJs, IO CTBOPIOETHCS 3apsiaaMu 5
A g, =+9 1 g, =+q B TOull A (auB. puc.)?

8. | [Inmockwuii koHAEHCATOp Ma€ eneKTpoeMHICTh 5 nd. Pi3Hunsg nmorenmianis Mixk | banu
mwiactuaMu 1000B. Sxuit 3apsin Mae KoKHa IUIaCTUHA KOHIeHcaTopa? 3)

9. | Imoma mIacTMH IUIOCKOTO MOBITPSHOrO KoHjaeHcaropa S =100 cm® i | bam
Biacranb MK HumMd O =5wmwm. Ska pisHung moreHmianiea  A@ Oyna 10
MPUKIIAJCHA JI0 TUTACTHH KOHJIEHCATOPA, SKIO TPU HOTO PO3PSAl BUIITHIOCS
Q=419-10"° Ik Terua?

10. | EnexkTpoH BHiTae B IUIOCKUNA TOPU30HTAIBLHO pO3MIIEHU KoHAeHcaTtop | bamum
napajieabHO HOro IiacTHHaM 3 MIBUJKICTIO V, =10" m/c . HanpyxeHicTp nosis B 10
KOHJIeHcaTopl E =10 kB/m, TOBKUHA KOHJIEeHcaTopa | =5 cm . 3HAUTH MOIYIb 1
HaNpsIMOK IIBUJKOCTI €JIEKTPOHA IPU BUJIBOTI 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecToBe 3aBHanusa Ne 9 Bukxonasenn I'pyna
1. | Slkmii 3 HaBeAEHUX HW)KYE BHpA3iB BIANOBIJA€ BHU3HAYCHHIO MoOTeHIiany | bamm
€JIEKTPOCTATUYHOTO 10JIsA?
60:4— p=— @ZE p=—
e Er q g
2. | Sxwii 3 HaBeIeHMX HW)KYE BHPA3iB BIAINOBiJa€ HANPYXEHOCTI enekTpuyHoro | bamu
MoJis MK JIBOMa IUIOMIMHAMH, 3apS/DKCHUMH OJHAKOBHMH IO BEIWYHHI 1
PI3HMMU 32 3HaKaMH 3apsaamu ?
q q o _ 3
E=——. =" E=—: E = —grade.
Ares 1 Arse,r &,
3. | PoboTa cuil eleKTpUYHOrO IMOJIS MO TEePEeMIIIeHHIO 3apsaa ( Mo 3aMKHyTiil | bamu
TPAEKTOPIi JOPIBHIOE:
A=x dA=qdg. A=0 A=a(e — ) 8
4. | Slkmii 3 HaBeNeHUX HIDKYE BHpa3iB BIANOBiNae MNPUHIMITYY cymnepno3unii | bamu
HANPY>KEHOCT] €JICKTPUIHOTO TOJIsA?
. F B, - O g 3
grade Z ! dre,r’
q =1 0
5. | 'yctuna eHeprii eNeKTpUYHOTO MOJsl PO3PaXOBYETHCS 32 BUPA3OM: Bbanu
2 2 2 2 3
mv C mv
W = w==2_ W = +mgh. W:%
2 2 2
6. | Mk TulacTHHaMHU 3apsyDKEHOTO 1 BITKIIIOYEHOTO BiA Jpkepena Hampyru | bamm
IUIOCKOTO KOHJIEHCATOpa PO3MICTWIM CKISIHY IUJIACTUHKY 3 J1€JIeKTPUYHOIO 5
MPOHUKHICTIO & =7, sIKa MOBHICTIO 3alIOBHMJIA MPOCTIP MK IJIaCTUHAMHU. K 1
B CKUIbKH pa3iB 3MIHUTHCA NPH I[bOMY T'YCTHHA €HEprii eNeKTPUYHOIOo MOJis
MDX IJJACTUHAMM KOHJIeHcaTopa?
7. | Ilmockuit koHAeHCATOp Mae enekTpoeMHicTh 5 nd. PizHung morteHmiamiB Mix | bamu
mnactuHamu 1000B. Ska BenmurHa eHeprii mosisi KoHaeHcaTopa? 5
8. | SIke BIJHOIIEHHS MK BEJIMYMHOIO HANPYXEHOCTI €JIeKTpUYHOro mois aBox | bamu
TOYOK TIOJISI TOYKOBOTO 3apsiay, IO 3HAXOJsAThca 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 “3lkr 10
10. | lo BepTHKaIBHO pO3TAIIOBAHOI 3apsHKEHOI IUIONIMHH MPHUKPITUIEHO HAa HUTHI | bamm
OJHOWMEHHO 3apsyIKeHy KylbKy Macoro M = 1Ir i 3apsgom q = 1uKi.
[ToBepxHEBa T'yCTHHA 3apsiy IUIONIMHH JOPIBHIOE o =40 mKn/m® . Busnauutn 10
KYyT «, SKHA YTBOPIOE HHTKAa KyJbKH 3 IUIONIMHOIO B PE3YJbTaTi
BiJIIIITOBXYBAHHSI.
[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
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Vxmanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecToBe 3aBaanusa Ne 10 Buxonasenn I'pyna

1. | Sxuii 3 HaBelIeHUX HIDKYE BUpa3iB Bimmomimae Teopemi Ocrtporpanacekoro - | bamu
l'ayca?

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

2. | Sxwii 3 HaBeIeHMX HW)KYEe BUPA3iB BIANOBiAAa€ HANPYKEHOCTI eneKkTpuyHoro | bamu
T10JIsI PIBHOMIPHO 3aps/KCHOI HECKIHYEHHOI TUIOIIMHHU ?

o 3
E=—1 S E= : E =—grad
breg r° Aree,r 28, grade.

3. | Slkwuii 3 HaBeleHUX BUPA3iB BIANOBIAA€E 3amucy 3akoHa KylnoHa B BEKTOpHOMY banu
BHTJISI]TI?

Fok 9%y F=qE EogmM F=—pv 3
3 3
r r

4. | E”epris eneKTpUYHOTO MO 3apsKEHOT0 MPOBIIHUKA PO3PaXOBYETHCA 3a banu

BHPA30M:
2 2 2 2 3
mv mv
W = w=9 W = ——+mgh. WZEEOE
2C 2 2
5. | HanpyeHIiCTh €IeKTPUYHOrO Mo Oe3MeKHOI MpsIMONiHIHHOI piBHOMIpHO | Bamu
3apsyKEHOT HUTKU JOPIBHIOE
o - F _ T 3
=— E=— E =—grad E=——
& q grade 271g o Er
6. (q} “““““ ?““2 SIkuil HanpsIMOK BEKTOpa HaANpYy>KEHOCTI enekTpuuHoro | bamm
! 2 HOJIsl, [0 CTBOPIOETHCS 3apsiiamMu () =+Q 1 (, =—( B 3)
toulli A (nuB. puc.)?

7. | SIk 1 B CKUIBKH Pa3iB 3MIHUTBCS HANPYXEHICTh €JIEKTPUYHOTO MoJs MK JBoMa | bamu
HECKIHYEHHUMH IIJJaCTUHAMH, PIBHOMIPHO 3apsKEHUMH OJHAKOBUMHM IIO 5
BEIMYMHI 1 PI3HUMH 3a 3HAKOM 3apslaMH, SKIIO 3MEHLIMTH IOBEPXHEBY
I'YCTHHY 3apsiAy IUIaCTHH B JIBa pa3u?

8. | EnekTpoH B OJHOPIIHOMY €NEKTPUYHOMY IO Ofepkye mpuckopeHHs | bamu
a=10" M/ ¢’ . 3HalTH HANPYKEHICTh eTEKTPUIHOTO MOJIA. S

9. | Pi3HuIM mOTEHIIaTiB MK TUTACTHHAMH TUIOCKOTO TMOBITPSIHOTO KOHJEHcaTopa | bamm
U =90B. Ilnoma xoxHoi miactuan S =60cm?, ii 3apsan =1uKn. Ha sxiii 10
Biacranid oJHA BiJl OJJHOI PO3MIIIIEH] TUTACTHHU?

10. | o TutacTHH TUTOCKOTO TIOBITPSIHOTO KOHJAEHCATopa 3 IUIOHIer0 IUIacTuH | bamm
$=100cm® i Bigcrammioo Mikx mumMx 0 =5MM Tpukiamena pisHums | 10
notenmiania Ag=2-10° B. Slka kineKicTh Termma Q BHIINHTHCSA TPH PO3PAI
KOHJeHcaTopa?

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




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBpanusa Ne 11 Bukxonasenn I'pyna
1. | B sSKuX OAMHUISIX BUMIPIOETHCS €IEKTPOEMHICTH B CI? banu
®/m | B | B/m | @ 3

2. | CunoBi JdiHii €1eKTPOCTAaTUYHOTO MOJIS CHPSMOBAHI MO BiTHOIICHHIO 10 banu
€KBIMTOTEHITIAIbHOI ITOBEPXH:

[To noTuyHii | I[To HopMauti | Min noinbHAM KyToM 3

3. | 3B’430K MK HAIPY)KCHICTIO €JIEKTPUIHOTO MOJIS 1 MOTSHIIAIOM Ma€ BUTIISL; banu

E=L2- p=—1_ E=—. E = —grade. 3
Areg or Arse,r &,

4. | Slkmii 3 HaBeJACHHWX HIDKYE BHUpPA3iB BIAIMOBIAA€ BH3HAYCHHIO BEKTOpA bamn

HaNpy>KEHOCT1 €JIEKTPUYHOTO 1101517
E=" E=" E =—grade E=—1 ’
& q Areg,r

5. | SIkmio mo3uTHBHUH 3apsj MOMICTUTH B €JEKTPOCTaTUYHE I10JIe HAINPpY)XEHICTIo |  bamu
E, TO BiH Oy/ie pyXaTHuCh:
3a HanpsimkoM £ | IIpotu Hanpsimky | [leprnenaukynspHo He Oyne 3

E E PyXaTuch

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

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

8. | Bu3zHauTte BeNMMYMHY HANPYXEHOCTI EJIEKTPUYHOIO TIOJS B TOYIl A, IO bamn
3HaXOAMTBCA  MDK  JIBOMA  €KBINIOTEHIIAJIbHUMHU MOBEPXHSAMHU 3 5
noteHuianamu @1 = 1B 1 @2 = 2B, sxmo BiACTaHb MK HUMU IO HOpMai J0
HUX JIOPIBHIOE 4 MM.

9. | EmexTpoH, 1m0 3HAaXOAWBCSA Y CTaHI CIIOKOKO, TiJI BIUTMBOM OJHOPITHOTO bamn
eJIEKTPUYHOTrO TMoJisi 3 HampyxkeHicTio £ = 100 B/M moumHae pyxartucs. 10
B sxomy Hampsmky BinOyBaeThes mneit pyx? Sky Biacranp | moBuHeH
TIPONETITH eIeKTPOH 06 HOro MBMAKICTH 3pocha A0 3HadeHHs L =10° m/c?

SIka pi3HUL MOTEHLialiB (@, —@,) MIDK IOYAaTKOBOI 1 KIHIIEBOIO TOYKAMHU
pyxy?

10. | Kynpka macoro m=10mr, mo mae nmo3utuBHuUi 3apsn (=1uKn, pyxaetscs 3 |  bamm
MIBUIKICTIO V=1OCM/C. Ha saxy Bimcrtanb I MoOXe HAOJM3WUTUCh KyJbKa J0 10
MO3UTUBHOT'O TOYKOBOTO 3apsny 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBaanus Ne 12 Buxonaseun I'pyna
1. | EnekTpoeMHICTh IJIOCKOTO KOHJEHCATOpa JOPIBHIOE banu
o6 c__ G 27,4l c_d 3
d o -0, In(r, /1) ¢

2. | SIxwii 3 HaBeIEHUX HWKYE BUPA3iB BIAMOBIJa€ HANPYKEHOCTI eJIeKTpu4HOoro | bamm
110J151 TOYKOBOTO 3apsiay?

q q o _ 3
E=——. =—. E=—o: E = —grade.
4ree ¥ 4ree,r &,

3. | PoboTa cui elIeKTpUYHOro MOJs O IMEepeMillleHHI0 3apsay ( Mik aBoma | bamu
TOYKAMH T10JISI TOPIBHIOE:

A=d(p-¢,) dA=qdg A=|[f|Edr. A=[f|Ddr. 3

4. | Slkmii 3 HaBelIEeHUWX HW)KUE BHpa3iB BIANOBIAA€ MNPUHIUNY cyneprnosumii | bamu
MOTEHIATy JIeKTPOCTATUYHOTO MOJIsI?

g Wi g ” 3
= Q= == p= Z(Pi
Are,er q C =
5. | EHepris eaekTpu4HOro mojisi 3apsAKEHOro MPOBIAHUKA PO3PaxOBYEThCA 32 banu
BHPA30M:
2 2 2
mv qe mv 3
W = W=—- W =——+mgh W:‘%OE
2 2
2

6. | MiX IUlacTUHaMHU IIJIOCKOTO MOBITPSHOIO KOHAEHcATopa MHoMicTuiau ckio | bamm
(£=6). Sk 1 B CKiTbKH pa3iB 3MiHUJIACh €JICKTPOEMHICTh KOHACHCATOpa? 3)

7. P — o | HABa TouKoBHX 3apsmH ,=-( i ,=+(Q posramoBani Ha | bamu
q, /4, . . . o .

AN * 7 | BiACTaHI @ OAMH BiJl OHOTO (AMB. pUC.). 3HAIAITH HAMPSIMOK 5
o HaNpyXEHOCT] €JIEKTPUYHOro MoJist B Toull A Ha BiACTaHI a
Y BiJl KOJKHOTO 3 3apsiB Q11 .

8. | Mk I1ulacTHHaMHU 3aps/PKEHOTO 1 BIAKIIIOYEHOTO Bin JKepena Harpyru | bamm
IUIOCKOTO KOHJIEHCATOpa PO3MICTHUIIM CIIOJSHY IUIACTHHKY 3 J1€JIEKTPUYHOIO 5
MPOHUKHICTIO & =7, SIKa IOBHICTIO 3aIIOBHMJIA IPOCTIP MIXK IJIaCTUHAMHU. fIK i
B CKUIBKH Pa3iB 3MIHUTBCS MPU IIbOMY HANpyXeHicTh E enekTpuuHOro mosis
MIDXK TJIACTUHAMU?

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

10. | EmexTpoH pyxaeTbcsi B IUIOCKOMY TOPH30HTAIBHO  po3MimeHomy | bamm
KOHJICHCATOPi MapajiebHO JIO HOro TUIACTHH 3 MIBUAKICTIO Vv =3,6-10" m/c. 10
Hanpyxenicte moist B KoHJeHcaropi E =37 kB/m, [IOBXHHA IUIACTUH
KoHZeHcatopa |=20cm. Ha sKy BiacTaHb B BepPTHKAIbHOMY HampsMi
3MICTUTBCS €JIEKTPOH 3a Yac PyxXy B KOHAEHcATOpi?

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




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBaannsa Ne 13 Buxonaseunb I'pyna
1. | EnexTpoemHicTh O6aTapei mociiJOBHO 3’ €JHAHUX KOHJIEHCATOPIB JOPIBHIOE banu
Cz—q E:i+i+...+i ngogs C:C1+C2+...+C 3
2 c C G, C, "

2. | Slxkuii 3 HaBENEHUX HWXXYE BHUPA3IB BIANOBIAE TMOTEHINATY €JICKTPUYHOro mojisi | bamm
TOYKOBOTO 3apsiy?

E=L2- -4 E=—. E = —grade. 3
Ares 1 Arse,r &,

3. | Eneprist e1eKTpUYHOTO I0JIs 3apsHKEHOTO MPOBITHUKA PO3PAaXOBYETHCS 32 banu
BHUPA30M:

W m’ WS¢ W:mv2+mgh. W:850E2 3
2 2 2 2

4. | HampyXeHiCcTh €EeKTPOCTATUYHOTO IOJISI B JIAHIH TOYIlI MPOCTOPY JOPIBHIOE cwili, | banwm
110 Ji€ B 11 TOYIIi:

Ha noBinpauii Ha nosinbuui Ha omuanynuit Ha omuanynuii 3
TOYKOBHI OJIMHUYHUM 3apsl | TO3UTUBHUH 3apsij HEraTUBHUU 3apsi
3apsi

5. | Skuif 3 HaBeAGHMX HIDKYE BUpPa3iB BIANOBIJa€ BU3HAYCHHIO IOTOKY BekTopa | banu
HANPYKCHOCTI SJIGKTPUIHOTO TI0JIS Yepe3 KiHUeHY TUIONTY?

Nz.LjEndS dN =E, dS dN =E-dS NZJ.SJ.E-dS 3

6. | Mixk OoOKIaAMHKaMH 3apsiDKEHOTO TIOBITPSIHOTO KoHJeHcaTopa emHicTio C | bamm
MOMICTHJIN JIEIEKTPUK 3 JIEJIEKTPUYHOIO MPOHUKHICTIO &. SIK 1 B CKIJIbKU pa3iB 5
3MIHHJIACh €HEPrisl eIEKTPUYHOTO MO MK 00KJIaJuHKaMu?

7. qO? Slkuit  HanpsMok BEKTOpa HanpyxeHocTi | banu

U i = €JIIEKTPUYHOTO TOJIS, 1[0 CTBOPIOETHCS 3apsiiaMu (; = — 5
A q1 02 = (BToumi A (quB. puc.)?

8. | Ilmockuit koHAEHcAaTOp Mae eneKTpoeMHicTh 5 nd. Pi3Huusg moteHmianiB Mix | bamm
mwiactuaMu 1000B. Sxuit 3apsin Mae KoKHa IUIaCTUHA KOHIeHcaTopa? 3)

9. | Mo miacTuH mIocKoro mOBITPSHOro KOHAEHCATOpa 3 miomero miactua S =100cm” | Banu
i BincranHto 0, =1MM MiXk HUMH BiJ JpKepelnia MPUKIAJieHa PI3HUL MOTESHIAIB 10
A@p=1000B. Ilicns BiIkJIIOYEHHS JKepesia IUIACTUHU PO3CYHYJIHM 10 BIJCTaHi
d, =25mMM. Bu3HauuTH eHepriro 1 TYCTHHY €Heprii eIeKTPUYHOrO MOJIs
KOHJICHCATOPA 10 1 MICJIsl PO3CYHEHHS TIJIaCTHH.

10. | EnextpoH BmiTaE B IJIOCKHA TOPHU3OHTAIBHO pO3MIIIEHHN KOHJeHcaTtop | bamm
napaneirbHO MOro IMiacTMHAM 3 IIBUIKICTIO V,=10"wm/c. HampyxkeHicTb moms B 10
KOHJIeHcaTopl E =10 kB/m, JOBXHMHA KOHAeHcaTopa |=5cm. 3HAUTH MOIYyJh 1
HaNpsIMOK IIBUJKOCTI €JIEKTPOHA IPU BUJIIBOTI HOT0 3 KOHJIEHCATOpa.

[IpuiinaTuii craHgapT 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBpauusa Ne 14 Bukonaseun I'pyna
1. | Slkmii 3 HaBeACHUX HIKYE BUPA3IB BIANOBiAa€ BU3HAUYECHHIO €JIEKTPOEMHOCTI | bamm
KOHJeHcaTopa?
27, él 3
= %S c__ G C= —'?z c_a
d ! In—= @
r-1
2. | Slxuii 3 HaBeJICHHWX HIDKYE BHUPA3iB BIAIMOBIJA€ HAIMPYKEHOCTI elekTpuyHoro | bamu
MoJis MDK JIBOMa IUIOIIMHAMH, 3apA/KEHUMH OJHAKOBHUMH IO BEJIUYMHI 1
PI3HUMH 32 3HAKOM 3apsaamu’?
E:Lz- :L- E=—. E = —grade. 3
4ree 1 4ree,r &,
3. | PoboTa cua eneKTpUYHOro MOJs IO MEPEeMIIICHHIO 3apsaaa ( 1o 3aMKHyTii | bamu
TPAEKTOPIi JOPIBHIOE:
A=o0 dA=qde. A=0 A=q(p, —,) 3
4. | Slkmii 3 HaBeNEHWX HIDKYE BHpA3iB BIANOBiJa€ BH3HAYCHHIO BeKkTopa | bamm
nossipu3altii aieaeKTpuka?
n 3
p..= ISA 5=l B=mo 5_&
AV
5. | I'yctuHa eHeprii eNeKTpUYHOTo MOJI PO3PaXOBYETHCS 32 BUPA3OM: banu
w - w-C2 w =" 4 mgh. o EEE” 3
2 2 2
6. | Mk TulacTHHaMHU 3apsyDKEHOTO 1 BIOKIIIOYEHOTO BiA Jpkepena Hampyru | bamm
MJIOCKOTO KOHJIEHCaTopa po3MicTuiiu (paphopoBy MIACTUHKY 3 TIETEKTPUYHOIO 5
MPOHUKHICTIO & =95, KA MOBHICTIO 3alIOBHMJIA MIPOCTIP MIXK MJIacTUHAMHU. K 1
B CKUIbKM Pa3iB 3MIHUTBHCS MpPH IbOMY PI3HMISI MOTEHI[IaIIB MK MJIACTUHAMU
KOHJIeHcaTopa?
7. | [Inockuit koHIEHCATOp Mae eNeKTpoeMHICTh 5 nd. PisHuisg morenmianis mixk | bamu
mnactuHamu 1000B. Ska BenuurHa eHeprii mosisi KoHaeHcaTopa? 5
8. | flke BigHOIIEHHS MiXX BEIHMYMHOIO HAMPYKEHOCTI €IEKTPUYHOTO Mo ABOX | bamm
TOYOK TIOJISI TOYKOBOTO 3apsidy, IO 3HAXOJAThcs Ha BiacTtansx R 1 3R Bifg 5
TOYKOBOTO 3apsiay?
9. | Bu3Haure IBUAKICTH €NIEKTPOHA, IO NPOHIIOB pi3HUIIO ToTeHmianiB | bamu
Ap=100 B. 3apsig enexktponaq =1,6 10~ 19 Ka, macam=9,110" Sgr., 10
10. | Jo BepTUKaIbHO PO3TAIIOBAHOI 3aps/HKEHOI TUIOIIWHU MPUKpiruieHo Ha Huthi | bamu
OJTHOMMEHHO 3aps/DKeHy KyJlbKy Macoro M = Ir 1 3apsgom ( = 1uKi. 10
[ToBepxHEBa T'yCTHHA 3apsily IUIONIMHH JOPIBHIOE o =40 MKn/m® . Busnauutn
KYT «, SKUH YTBOPIOE HHUTKAa KYJIbKH 3 TUIOIIMHOK 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBganusa Nelb Bukonagpenn I'pyna

1. | Sxuii 3 HaBeneHUX HIDKYE BUPA3iB BIAMOBIJa€ BU3HAYCHHIO TOTOKY BeKTOopa | banm

HAMPYKEHOCT] eJIEKTPUYHOTO MOJIsl 4epe3 eJIeMEeHTapHy IUIoNLy?
= . —([E-ds 3
N‘LfEnds dN =E,dS dN =E-dS N‘LIE as

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

o 3
E=—J Sy = : E = —grad
breg r° Aree,r 288, grade.

3. | Skwii 3 HaBeleHUX BHPA3iB BIAMOBITA€E 3anucy 3akoHa KymoHa B BEKTOPHOMY banu
BursAmi?

Fokh%p F=qE LR F=—pv 3
3 3
r r

4. | E”epris eNeKTpUYHOTO MO 3apsIKEHOr0 MPOBIAHUKA PO3PAXOBYETHCS 32 banu

BHPA30M:
2 2 2 2 3
mv mv
W = W:q—. W = + mgh. W:‘QgOE
2C 2 2
5. | EnexTpoeMHICTh MUITIHAPUIHOTO KOHACHCATOPA JOPIBHIOE banu
27, él 27, él 3
c=4 c= r C= £oS c= r
In-2 T In-2
I’-l rl

6. Ot o Sxuii  HampsAMOK BEKTOpa HanpyxeHocTi | bamu

q q A | JEKTPUIHOTO TOJIsS, IO CTBOPIOETHCS 3apsIaMu 5
1 2 . .
0. =-—qg i g2 = qBTouli A (IuB. puc.).

7. | SIk 1 B CKUIbKM pa3iB 3MIHUTBCS HANpPYKEHICTh €JNeKTpUYHOro mnosg Mix | bamu
JIBOMa HECKIHUEHHUMHU TUIACTUHAMH, PIBHOMIPHO 3aps/I>KEHUMHU OJTHAKOBUMU 5
M0 BEJWYHUHI 1 PI3HUMH 32 3HAKOM 3apsJiaMH, SKIIO 3MEHIIUTH MMOBEPXHEBY
T'YCTUHY 3apsiy TUIACTHH B ABa pazu?

8. | EnexTpoH B OXHOPITHOMY €IIEKTPUYHOMY IIOJIi OJIepKye TpHUCKOpeHHs | bamu
a=10" m/c? . 3HaliT HAIIPYKEHICTh EEKTPUYHOTO MO, S

9. | Pi3HuIlg MOTEHIiaNB MIXK TJIACTUHAMH TIOCKOTO MOBITPSHOTO KOHAeHcartopa | bamu
U =90B. Inoma xoxwnoi mmactuan S=60cm?, i 3apax o =1uKn. Ha sxiit 10
BifcTaHi d ojiHA Bl OJTHOT PO3MIIICHI TUTACTHHH?

10. | EnexTpoH pyxaeTbcsi B HANpPSIMKY OTHOPITHOTO eNeKTpuyHoro moins 3 | bamm
HanpyxeHicTio £ = 120 B/m. Slky Bincranb | BiH mposieTHTh 10 MOBHOI 10
3yNIUHKY, SIKIIO0 HOro INOYaTKOBa IIBUAKICTH V, =10° wm/c? Slka pi3HUIIS
HOTEHLIANIB (¢, — @, ) MK II0YaTKOBOIO 1 KIHIIEBOIO TOUKAaMH PyXy?

[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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBpanusa Ne 16 Bukonagpenn I'pyna
1. | Enepris B3aeMOJii CHCTEMH TOYKOBHX 3apsJIiB PO3PAXOBYETHCS 32 BUPA3OM bann
n
W:mv2 W=12qi¢7i W:mv2+mgh. W:q—z. ’
2 24 2 2C

2. | CwioBi JiHI{ €1eKTPOCTAaTUYHOTO OIS CIIPSIMOBAHI 11O BiJHOIIEHHIO J10 Banmu
€KBIIMIOTEHITIAJILHOT TTOBEPXHI:

ITo mormuHiit | ITo HOpM™MaUTi | ITix JOBLTBHUM KyTOM 3

3. | 3B’s130K MIX HAIPY)KEHICTIO €JIEKTPUYHOTO MOJIS 1 HOTEHIIaJIOM Ma€ BUTJIS: banu

o T . =7 E-—gradgp. |
Areg or Arge,r &,
4. | EnextpoeMHICTh CEpUIHOT0 KOHICHCATOPA TIOPIBHIOE banu
C:goa‘s C:47zgogr1r2 C:@ . 3
d r,—r, In—* =9,
I’-l

5. | flkmio HeraTUBHUW 3apsii MOMICTUTH B  €IEKTPOCTAaTHYHE  IOJie banu
HAINPYXXCHICTIO £, TO BiH Oy/ie pyXaTHCh:
3a HampsimkoM | [Ipotu Hanpsimky | IlepnenaukynspHo He 6yne 3

E E E PYXaTHUCh

6. |Ilim miero €NEeKTPOCTAaTUYHOTO TMOJs PIBHOMIPHO 3apsKEHOI TUIONIMHHU banu
ToukoBHii 3apsan (=3 HKI mepemicTUBCS B3JJ0BK CUJIOBOI JIiHIT HA BICTaHb 5
| =2 cm. Ilpu upomy Oyna BukoHana podbora A=10 mk/Ix. Busnauwru
MMOBEPXHEBY T'YCTUHY 3apsy O Ha IUIOIIHHI.

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

8. | BuzHauTe BeNMWYMHY HAMpPYXKEHOCTI EIEKTPHUYHOTO TOJS B Todlll A, II0 banu
3HAXOJUThCA  MDK  JBOMa  €KBIIOTEHLIAJbHUMHU MIOBEPXHAMHU 3 5
noteHnianamu @1 = 4B 1 ¢ = 4.5B, sKi10 BiACTaHbh MK HUMU [0 HOpMAi
JI0 HUX JTIOPIBHIOE 4 MM.

9. | Mix 1ulacTHHaMHu IJIOCKOT'O KOHJICHCATOpa, pPO3TAllOBAHUMHU bamn
TOPU30HTANILHO, 3HAXOMUThCS B  PIBHOBA3l YacTUHKA 3 3apsaoM 10
q= 1610 ¥ Ko Hamnpyxenicts mona konaeHcaropa £ =2 - 10 * B/m.
3HaiIiTh Macy YaCTHUHKHU.

10. | Kymeka macoro m=10mr, mo Mae nmo3utuBHui 3apsa =1HKn, pyxaerscs bamu
3 mBuaKicTio V=10cMm/c. Ha siKy Biactanb I MOKe HaOJIU3UTHCh KYJIbKa J10 10
MO3UTHUBHOTO TOYKOBOTO 3apsny 0, =1, 33uKn?

[IpuitHsATHII 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBganusa Ne 17 Bukonagpenn I'pyna
1. | lloreHuiasibHa  eHepris  TOYKOBOI'O  €JIEKTpUYHOro  3apsay B | bamm
€JIEKTPOCTATUYHOMY TOJIi PO3PaXOBYETHCS 38 BUPA30M
kx? m,m, 3
VVT =mgh VVT :q¢ W-,- = W'l' ==YV
2 r

2. | Slxuii 3 HaBeJeHUX HIDKYE BHPA3iB BIAMOBIAA€ HAPYXKEHOCTI enekTpuuHoro | bamn
10J1s1 TOYKOBOTO 3apsify?

q . q o _ 3
E=———. =—. E=—. E = —grade.
Aree of 4ree,r &,

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

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

4. | Slkmit 3 HaBeneHMX HI)KYE BHUPA3iB BIJNOBiTa€ BHU3HAUCHHIO BekTopa | bamm
JUIIOJIBHOTO (€JIEKTPUYHOI0) MOMEHTY JUMOJIs?

i 3
P 5 _1QnR o= I
s Prn= 15N p=dl p=mo
AV
5. | Enepris eneKTpuYHOTO MO 3apsHKEHOTO MTPOBITHUKA PO3PAXOBYETHCS 32 banu
BUPA30M:!
2 2 2
mv qe mv 3
W = W=—- W = ——+mgh W:‘%OE
2 2 2 2

6. Mix ninacTMHaAMM IUIOCKOTO IOBITPSHOTO KOHJAEHcaTopa MoMicTwiu ckio | bamu
(£=6). Sk 1 B CKUIBKU pa3iB 3MIHHJIACH EICKTPOEMHICTh KOHIEHCATOPA? 5

7. - o| JIBa ToukoBUX 3apsau (; =+ 1 (,= +( pO3TALIOBaHI HAa bamn
g, AN . . ..

a /| BIACTaH1 @ OAWH BiJ OJHOTO (JMB. pUC.). 3HANUIITh HAMIPSIMOK 5
HaNpy>KEeHOCT1 eJIEKTPUYHOTO 10JIs B ToUlll A Ha BijicTaHi a
N BiJT KOYKHOTO 3 3apsiTiB (11 (2 .

8. Mix miacTUHaAMH 3apsJOKEHOro 1 BIIKIIOYEHOro BiJ Jjykepena Hanpyru | bamum
IUIOCKOTO ~ KOHJIEHCaTopa  pO3MICTWIIM ~ €OOHITOBY — IUIaCTMHKY 3 5
JIIeNIEKTPUYHOIO POHUKHICTIO & =3, AKa MOBHICTIO 3alIOBHUJIA MPOCTIP MIXK
IIACTUHAMU. SIK 1 B CKUTBKH pa3iB 3MIHUTHCS ITPH ILOMY HOTO eHepris?

9. JIBi Kyiabku 3 3apsgamu (,=6,66iEé 1 (, =13,33uKun 3naxomstbest ma | bamu
BiZicTaHi r,=40fi . SIKy po6oTy A TpebGa BHKOHATH, 11100 HAOIM3UTH iX 10 10
BiJICTaHi r,=25fi ?

10. | EnmexTpoH pyxaeTbcsi B IUIOCKOMY TOPU3OHTAJIbHO po3MiimieHoMy | bamu
KOHJIEHCATOpi MapajenbHO M0 WOro MJIACTHH 3 IIBUAKICTIO V=3,6-10" m/c. 10
Hanpyxenictb moist B KoHJeHcatopi E=3,7 kB/m., JOBXKHHA IJIACTUH
KoHJeHcatopa |=20cm. Ha sKky BiACTaHp B BEpTUKAJIbHOMY Hampsmi
3MICTUTBCSI €JIEKTPOH 3a Yac pyxy B KOHJIeHCATOpi?

[IpuiiHaTuii cTaHgapT 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecToBe 3aBranns Ne 18 Buxonaseunb I'pyna

1. | Cuna, mo nai€e B €NEKTPUYHOMY IIOJI HA TOYKOBUM EJICKTPUUYHHUH 3apspd, | bamu

PO3paxoOBYETHCS 32 BUPA30M
o E_qE FoomM F——pv ’

2. | Slxkuit 3 HaBeIEHUX HIDKYE BHUPA3iB BIJMOBIAA€ MOTCHIANY EIEKTPUYHOTO | banm
110J151 TOYKOBOTO 3apsiay?

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

3. | EHepris eleKTpruyHOTr0 MOJIs 3apsAKEHOT0 IPOBITHUKA PO3PaxOBYETHCS 32 banu
BUPA30M:!

w - w2 w =" mgh. e E8E” 3
2 2 2

4. | HampyXeHICTh eleKTPOCTaTUYHOTO MOJs B JIaHii TOYlll MpocTopy AopiBHIOE | banu
CHJII, IO [i€ B Iiil TOYII:

Ha nosinpuuii Ha pnoBinpHuii Ha oguanyunii Ha oguanyHnii 3
TOYKOBUU OIMHUYHUH 3apsiz ITO3UTUBHUI HEraTUBHUU 3apsijt
3apsiz 3apsiz

5. | EnektpoemHicTh OaTapei mapaiesnbHO 3’ €THAHUX KOHICHCATOPIB TIOPIBHIOE banu

c-_J4 £:i+i+...+i (::‘905S C=C.+C.+---+C 3
p-p, | C C C, C, d s "

6. | Mixx oOkJIaZiuHKaMH TMOBITPSHOTO €JIEKTPUYHOTo KoHJeHcaTopa eMHicTio C | bamu
MOMICTHIIN JIIENIEKTPUK 3 A1eTEeKTPUYHOIO NPOHUKHICTIO & =5. SIK 1 B CKIIbKH 5
pa3iB 3MIHWJIACh €HEPIisl eNEKTPUYHOTO MOl MIXK OOKJIaMHKAMU ?

7. qc}? Skuii  HampsAMOK BEKTOpa HanpyxeHocTi | banu

L By ™ - eJIEKTPUYHOTO TOJIs, 10 CTBOPIOETHCS 3apsaamMH 5
4 0, =+q i g, =+q B Touli A (muB. puc.)?

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

9. | Ilnoma TIACTHH TIUTOCKOTO MOBiTpSHOTO KoHxeHcatopa S =100cm? i| bam
Binctanb MK HumMu 0 =5wmwm. fka pisHUng moTeHmianiB  A@ Oyna 10
MPUKIIAJCHA JI0 TUITACTHH KOHJIEHCATOpa, SKIO MPU HOTO PO3psAl BUILTHIOCS
Q=419-10"° JIx Teria?

10. | EnektpoH BiiTae B IUIOCKHHA TOPHU30HTAIBHO pO3MilIeHU KoHaeHcatop | bamm
napajieabHO HOTro TUTAaCTHHAM 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 MPU BUIIbOTI HOT0 3 KOHAEHCATOPA.

[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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBaannsa Ne 19 Buxonageun I'pyna
1. | Slkmii 3 HaBeAEHUX HW)KYE BHpA3iB BIANOBIJA€ BHU3HAYCHHIO MoOTeHIiany | bamm
€JIEKTPOCTATUYHOTO 107
TIE o q q
2. | Sxwii 3 HaBeIeHMX HW)KYE BHPA3iB BIAINOBiJAa€ HANPYXEHOCTI elneKTpudyHoro | bamu
MOJIi MDK JBOMa IUIOIIMHAMHM, 3aps/HKEHUMH OJHAKOBUMH MO BEJIWYMHI 1
PI3HMMU 32 3HaKaMH 3apsaamu ?
q q o _ 3
E=——. =" E=—: E = —grade.
Ares 1 Arse,r &,
3. | PoboTa cuil eIeKTpUYHOrO IMOJIS MO TEepEeMIIIeHHIO 3apsaaa ( Mo 3aMKkHyTiil | bamu
TPAEKTOPIi JOPIBHIOE:
A=oo dA=qde. A=0 A=d(e —9,) 3
4. | Slkmii 3 HaBeNeHUX HIDKYE BHpa3iB BIANOBiNae MNPUHIMITYY cymnepno3unii | bamu
HANPY>KEHOCT] €JCKTPUIHOTO TOJISA?
. F B, - O g 3
grade Z : Are r?
q =1 0
5. | 'yctuna eHeprii eNeKTpUYHOTO MOJsl PO3PaXOBYETHCS 32 BUPA3OM: Bbanu
2 2 2 2 3
mv C mv
W = w==2_ W = +mgh. W:%
2 2 2
6. | Mk TulacTHHaMHU 3apsyDKEHOTO 1 BIIKIIIOYEHOTO BiJ Jpkepena Hampyru | bamm
IUIOCKOTO KOHJIEHCATOpa PO3MICTWIM CKISIHY IUJIACTUHKY 3 J1€JIeKTPUYHOIO 5
MPOHUKHICTIO & =7, sIKa MOBHICTIO 3alIOBHMJIA MPOCTIP MK IJIaCTUHAMHU. K 1
B CKUIbKM pPa3iB 3MIHMTbCSA NPU IbOMY TI'YCTHHA €HEprii €JIEKTPUYHOIO IOJIS
MDX IJJACTUHAMM KOHJIeHcaTopa?
7. | Ilmockuit koHAeHCATOp Mae enekTpoeMHicTh 5 nd. PizHung morteHmiamiB Mix | bamu
mnactuHamu 1000B. Ska BenmurHa eHeprii mosisi KoHaeHcaTopa? 5
8. | SIke BIJHOIIEHHS MK BEJIMYMHOIO HANPYXEHOCTI €JIeKTpUYHOro mois aBox | bamu
TOYOK TIOJISI TOYKOBOTO 3apsidy, IO 3HaXOJsAThcsa Ha BiacTtansx 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 “3lkr 10
10. | lo BepTHKaIBHO pO3TAIIOBAHOI 3apsHKEHOI IUIONIMHH MPHUKPITUIEHO HAa HUTHI | bamm
OJHOWMEHHO 3apsyIKeHy KylbKy Macoro M = 1Ir i 3apsgom q = 1uKi.
[ToBepxHEBa T'yCTHHA 3apsiy IUIONIMHH JOPIBHIOE o =40 mKn/m® . Busnauutn 10
KYyT «, SKHA YTBOPIOE HHTKAa KYyJbKA 3 IUIONIMHOIO B PE3yibTaTi
BiJIIIITOBXYBAHHSI.
[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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBaannsa Ne 20 Buxonaseun I'pyna

1. | Sxuii 3 HaBelIGHUWX HIDKYE BHpa3iB BiamoBimae Teopemi Octporpanackkoro - | bamu
l'ayca?

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

2. | Sxwii 3 HaBeIeHMX HW)KYE BHPA3iB BIAINOBiJAa€ HANPYXEHOCTI elneKTpudyHoro | bamu
T10JIsI PIBHOMIPHO 3aps/KCHOI HECKIHUEHHOI TUIOIIMHH ?

o 3
E-—2 -3 = : E = —grad
Areg r? Aree,r 2¢8, grade.

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

Eokd%y F=qE FogMM F=-pv 3
3 3
r r

4. | E”epris eneKTpUYHOTO MO 3apsKEHOT0 MPOBIIHUKA PO3PaXOBYETHCA 3a banu

BHPA30M:
2 2 2 2 3
mv mv
W = w=9 W = ——+mgh. WZEEOE
2C 2
5. | HanpyeHIiCTh €IeKTPUYHOrO Mo Oe3MeKHOI MpsIMONiHIHHOI piBHOMIpHO | Bamu
3apsyKEHOT HUTKU JOPIBHIOE
o . F . T 3
=— E=— E =—grad E=——
& q grade 271g o Er
6. (q} “““““ g 777 | AIxuii HaMpsAIMOK BEKTOpa HAMPYKEHOCTi enekTpuyHoro | bamu
! 2 HOJIsl, [0 CTBOPIOETHCS 3apsiiamMu () =+Q 1 (, =—( B 3)
toulli A (nuB. puc.)?

7. | SIk 1 B CKUIBKH Pa3iB 3MIHUTBCS HANPYXEHICTh €JIEKTPUYHOTO MoJs Mk ABoma | bamu
HECKIHYEHHUMH IIJJaCTUHAMH, PIBHOMIPHO 3apsKEHUMH OJHAKOBUMHM IIO 5
BEIMYMHI 1 PI3HUMH 3a 3HAKOM 3apslaMH, SKIIO 3MEHLIMTH IOBEPXHEBY
T'YCTUHY 3apsiy TUIACTHH B ABa pazu?

8. | EnekTpoH B OJHOPIIHOMY €NEKTPUYHOMY IO Ofepkye mpuckopeHHs | bamu
a=10" M/ ¢’ . 3HalTH HANPYKEHICTh eTEKTPUIHOTO MOJIA. S

9. | Pi3HuIM mOTEHIIaTiB MK TUTACTHHAMH TUIOCKOTO TMOBITPSIHOTO KOHJEHcaTopa | bamm
U =90B. Ilnoma xoxHoi miactuan S =60cm?, ii 3apsan =1uKn. Ha sxiii 10
Biacranid oJHA BiJl OJJHOI PO3MIIIIEH] TUTACTHHU?

10. | o TutacTHH TUTOCKOTO TIOBITPSIHOTO KOHJAEHCATopa 3 IUIOHIer0 IUIacTuH | bamm
S =100c™m® i BiACTaHHIO MK HuMu O =5MM npukiIageHa pi3HUISL 10
notenmiania Ag=2-10° B. Slka kineKicTh Termma Q BHIINHTHCSA 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.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecToBe 3aBranns Ne 21 Buxonaseunb I'pyna
1. | B sSKuX OAMHUILIX BUMIPIOETHCS €1eKTpoeMHICTh B CI? banu
®/m | B | B/m | @ 3

2. | CwioBi JiHIT €1EeKTPOCTATUYHOTO OIS CIIPSIMOBAHI 110 BiJHOIIEHHIO J10 Banmu
€KBIMTOTEHITIAIbHOI ITOBEPXH:

ITo motryHii | ITo HOp™maui | ITix JOBLTBHUM KyTOM 3

3. | 3B’430K MK HANIPYKCHICTIO €JIEKTPUIHOTO TOJIS 1 HOTEHIIAJIOM Ma€ BUTJISIL: banu

E=Lz- €0=L- E=—"-. E = —grade. 3
Areg or Arse,r &,

4, | Sxmii 3 HaBEICHMX HIDKYE BHpA3iB BIANOBIAA€ BHU3HAYCHHIO BEKTOpa Banu
HANPY>KEHOCT] €JCKTPUIHOTO TOJISA?

E=Z e-F E =—grade E=Lz °
& q 4re,r

5. | SIkimio mo3uTHBHUH 3apsj MOMICTUTH B €JEKTPOCTaTUYHE I10JIe HAIIPY)XEHICTIo |  bamu
E, TO BiH OyJIe pyXaTHUCh:
3a HanpsimkoM £ | IIpotu Hanpsimky | [leprnenaukynspHo He 6yne 3

E E PYXaTHUCh

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

7. | SIke BigHOIIEHHS MK BEJIMYMHOIO ITOTEHIAIIB JBOX TOYOK IIOJS TOYKOBOI'O banu
3apsy, 110 3HaX0AAThCs Ha BifcTaHsaxX R 1 3R Bijx ToukoBoro 3apsay? 5

8. | Bu3HauTe BeNMMUMHY HANpYyXEHOCTI eJNeKTpUYHOro mons B Touli A, mo | bamm
3HAXOJUThCA  MDK  JIBOMa  €KBINOTEHLIaIbHUMHU MOBEPXHIMHU 3 5
noteHnianamu @1 = 1B 1 @2 = 2B, SKmo BiACTaHh MiXX HUMU IO HOpMaIi 10
HUX JIOPIBHIOE 4 MM.

9. | EmexTpoH, 1m0 3HAaXOAWBCSA Y CTaHI CIIOKOKO, IIiJ{ BIUTMBOM OJIHOPiJTHOTO bamn
eJIEKTPUYHOTrO TMoJisi 3 HampyxkeHicTio £ = 100 B/M moumHae pyxartucs. 10
B sxomy Hampsmky BimOyBaeThes mneit pyx? Sky Biacranp | moBuHeH
TIPONETITH eTeKTPOH 06 HOro MBMAKICTH 3pocha A0 3HadeHHs L =10° m/c?

Slka pi3HUL NOTEHIIaliB (@, —@,) MIDXK IOYAaTKOBOI 1 KIHIIEBOIO TOYKAMHU
pyxy?

10. | Kynbka macoro m=10wmr, 1o mae mo3utuBHUiA 3apsa =1uKu, pyxaerscs 3 | bamu
MIBUIKICTIO V=1OCM/C. Ha saxy BimcTtanb I MoOXe HAOJIM3WUTUCH KyJbKa J0 10
MO3UTHUBHOTO TOYKOBOTO 3apsany 0, =1 33uKi?

[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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBganusa Ne 22 Bukonagpenn I'pyna
1. | EnexTpoeMHICTh IJIOCKOTO KOHJEHCATOpa JOPIBHIOE banu
o6 c__ G 27,4l c_d 3
d 2 In(rz/rl) ®»

2. | SIxwii 3 HaBeIEHUX HWKYE BUPA3iB BIAMOBiZAa€ HANPYKEHOCTI enekTpuuHoro | bamm

110J151 TOYKOBOTO 3apsiay?
o _ 3
E=—1 S E=Z. E - _grad
2 grade.
Ares o1 4ree,r &,

3. | PoboTa cui elIeKTpUYHOro MOJs O IMEepeMillleHHI0 3apsay ( Mik aBoma | bamu
TOYKAMH TT0JISI TOPIBHIOE:

A=d(p—,) dA=qde A=) Edr. A=[f|Ddr. 3

4. | Slkmii 3 HaBelIEeHUWX HW)KUE BHpa3iB BIANOBIAA€ MNPUHIUNY cyneprnosumii | bamu
MOTEHIATy JIeKTPOCTATUYHOTO MOJIsI?

g W, g ” 3
= Q= == p= Z(Pi
Are,er q C =
5. | EHepris eaekTpu4HOro mojisi 3apsAKEHOro MPOBIAHUKA PO3PaxOBYEThCA 32 banu
BHPA30M:
2 2 2
mv qe mv 3
W = W=—- W =——+mgh W:‘%OE
2 2
2

6. | M IulacTUHaMHU IIJIOCKOTO MOBITPSHOIO KOHAEHcaTopa mHoMicTwin ckio | bamm
(£=6). Sk 1 B CKiTbKH pa3iB 3MiHUJIACh €JICKTPOEMHICTh KOHACHCATOpa? 3)

7. P — o | HABa TouKoBHX 3apsmH ,=-( i ,=+(Q posramoBani Ha | bamu
q, /4, . . . o .

AN ~ 7 | BlACTaHI @ OAMH BiJl OAHOTO (AMB. puUC.). 3HANIITH HANIPSIMOK 5
o HaNpyXEHOCT] €JIEKTPUYHOro MoJist B Toull A Ha BiACTaHI a
Y BiJl KOJKHOTO 3 3apsiB Q11 .

8. | Mk I1ulacTHHaMHU 3aps/PKEHOTO 1 BIAKIIIOYEHOTO Bin JKepena Harpyru | bamm
IUIOCKOTO KOHJIEHCATOpa PO3MICTUIIM CIIOASHY IUIACTHHKY 3 J1€JIEKTPHUYHOIO 5
MPOHUKHICTIO & =7, SIKa IOBHICTIO 3aIIOBHMJIA IPOCTIP MIXK IJIaCTUHAMHU. fIK i
B CKUIBKH Pa3iB 3MIHUTBCS MPU IIbOMY HANpyXeHicTh E enekTpuuHOro mosis
MIDXK TJIACTUHAMU?

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

10. | EmexTpoH pyxaeTbcsi B IUIOCKOMY TOPHM3O0HTAIBHO  po3MimieHoMmy | bamm
KOHJICHCATOPi MapajiebHO JIO HOro TUTACTHH 3 MIBUIKICTIO V=3,6-10" m/c. 10
Hanpyxenicte moist B KoHJeHcaropi E =37 kB/m, [IOBXHHA IUIACTUH
KoHZeHcaTopa |=20cm. Ha sKy BiacTaHb B BEpPTUKAIBHOMY HaIpsimi
3MICTUTBCS €JIEKTPOH 3a Yac PyxXy B KOHAEHcATOpi?

[TpuitHATHII CTAaHAAPT 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBaannsa Ne 23 Buxonaseunb I'pyna
1. | EnexTpoemHicTh OaTapei mociiJOBHO 3’ €JHAHUX KOHJIEHCATOPIB JOPIBHIOE banu
Cz—q E:i+i+...+i ngogs C:C1+C2+...+C 3
2 c C G, C, "

2. | Slxkuii 3 HaBENEHUX HWXXYE BHUPA3IB BIANOBIAE TMOTEHINATY €JICKTPUYHOro mojisi | bamm
TOYKOBOTO 3apsiay?

E=L2- -4 E=—. E = —grade. 3
Ares 1 Arse,r &,

3. | Eneprist e1eKTpUYHOTO I0JIs 3apsHKEHOTO MPOBITHUKA PO3PAaXOBYETHCS 32 banu
BHUPA30M:

W m’ WS¢ W:mv2+mgh. W:850E2 3
2 2 2 2

4. | HampyXeHiCcTh €EeKTPOCTATUIHOTO OISl B JIaHIH TOYII MPOCTOPY MOPIBHIOE cwii, | banm
110 Ji€ B 11 TOYIIi:

Ha noBinpauii Ha nosinbuui Ha omuanynuit Ha omuanynuii 3
TOYKOBHI OJIMHUYHUM 3apsl | TO3UTUBHUH 3apsij HEraTUBHUU 3apsif
3apsi

5. | Skuif 3 HaBeAGHMX HIDKYE BHpa3iB BIANOBIJa€ BU3HAYCHHIO IOTOKY BekTopa | banu
HANPYKCHOCTI SJIGKTPUIHOTO TI0JIS Yepe3 KiHUeHY TUIONTY?

Nz.LjEndS dN =E, dS dN =E-dS NZJ.SJ.E-dS 3

6. | Mixk oOKIaAMHKaMH 3apsDKEHOTO TOBITPSIHOTO KoHAeHcaTopa emHicTio C | bamm
MOMICTHJIN JIENIEKTPUK 3 T1EIEKTPUYHOIO IMPOHUKHICTIO &. SIK 1 B CKIJIbKU pa3iB 5
3MIHHJIACh €HEPrisl eIEKTPUYHOTO MO MK 00KJIaJuHKaMu?

7. qO? Slkuit  HanpsMok BEKTOpa HanpyxeHocTi | banu

U i = €JIEKTPUYHOTO TOJIS, 1[0 CTBOPIOETHCS 3apsiiaMu (; = — 5
A q1 02 = (BTouni A (quB. puc.)?

8. | Ilmockuit koHAEHcAaTOp Mae eneKTpoeMHicTh 5 nd. Pi3Huusg moteHmianiB Mix | bamm
mwiactuaMu 1000B. Sxuit 3apsin Mae KoKHa IUIaCTUHA KOHIeHcaTopa? 3)

9. | Mo mmacTuH mIockoro moBiTPSHOro KOHAEHCAaTOpa 3 miomero miacTua S =100cm” | Banmu
i BincranHto 0, =1MM MiXk HUMH BiJ JpKepelnia MPUKIAJieHa PI3HUL MOTESHIAIB 10
A@p=1000B. Ilicns BiIkJIIOYEHHS JKepesia IUIACTUHU PO3CYHYJIHM 10 BIJCTaHi
d, =25MM. BusHauuTH eHepriro 1 TYCTHHY €Hepril eNeKTPHYHOTO IO
KOHJICHCATOPA 10 1 MICJIsl PO3CYHEHHS TIJIaCTHH.

10. | EnextpoH BmiTaE B IJIOCKHA TOPHU3OHTAIBHO pO3MIIIEHHN KOHJeHcaTtop | bamm
napaneirbHO MOro IMiacTMHAM 3 IIBUIKICTIO V,=10"wm/c. HampyxkeHicTb moms B 10
KOHJIeHcaTopl E =10 kB/m, JOBXHMHA KOHAeHcaTopa |=5cm. 3HAWTH MOIYyIh 1
HaNpsIMOK IIBUJKOCTI €JIEKTPOHA IPU BUJIIBOTI HOT0 3 KOHJIEHCATOpa.

[IpuiinaTuii craHgapT 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBaannsa Ne24 Buxonageunb I'pyna
1. | Slkmii 3 HaBeACHUX HIKYE BUPA3IB BIANOBiAa€ BU3HAUYECHHIO €JIEKTPOEMHOCTI | bamm
KOHJeHcaTopa?
27, él 3
= %S c__ G C= —'?z c_a
d ! In—= @
r-1
2. | Slxuii 3 HaBeJACHWX HIDKYE BUPA3iB BIJIOBIJA€ HAMPYKEHOCTI elekTpuuHoro | bamu
MoJis MDK JIBOMa IUIOIIMHAMH, 3apA/KEHUMH OJHAKOBHUMH IO BEJIUYMHI 1
PI3HUMH 32 3HAKOM 3apsaamu’?
E:Lz- :L- E=—. E = —grade. 3
4ree 1 4ree,r &,
3. | PoboTa cua eneKTpUYHOro MOJs IO MEPEeMIIICHHIO 3apsaaa ( 1o 3aMKHyTii | bamu
TPAEKTOPIi JOPIBHIOE:
A=o0 dA=qde. A=0 A=q(p, —,) 3
4. | Slkmii 3 HaBeNEGHWX HIDKYE BHpA3iB BIJNOBIJa€ BHU3HAYCHHIO BeKTOopa | bamm
nossipu3altii aieaeKTpuka?
n 3
p..= ISA 5=l B=mo 5_&
AV
5. | I'yctuHa eHeprii eeKTPUYHOTO MOJII PO3PaXOBYETHCS 32 BUPA30OM: banu
w - w-C2 w =" 4 mgh. o EEE” 3
2 2 2
6. | Mk TulacTHHaMHU 3apsyDKEHOTO 1 BIOKIIIOYEHOTO BiA Jpkepena Hampyru | bamm
IJIOCKOTO KOHJIEHCaTopa po3MicTuiiu (paphopoBy IIACTUHKY 3 A1ENIEKTPUIHOIO 5
MPOHUKHICTIO & =95, sKa MOBHICTIO 3alIOBHMUJIA MIPOCTIP MIXK IJIacCTUHAMHU. SIK 1
B CKUIbKM Pa3iB 3MIHUTBHCS MpPH IbOMY PI3HMISI MOTEHI[IaIIB MK MJIACTUHAMU
KOHJIeHcaTopa?
7. | [lnockuit koHIEHCATOp Mae eNeKTpoeMHICTh 5 nd. PisHuig nmorenmianis mixk | bamu
mnactuHamu 1000B. fka BenuunHa eHeprii moJist KOHAeHcaTopa? 5
8. | flke BigHOIIEHHS MiXX BEIHMYMHOIO HAMPYKEHOCTI €IEKTPUYHOTO Mo ABOX | bamm
TOYOK TIOJISI TOYKOBOTO 3apsidy, IO 3HAXOJAThcs Ha BiacTtansx R 1 3R Bifg 5
TOYKOBOTO 3apsiay?
9. | Bu3Haure IBUAKICTH €NIEKTPOHA, IO NPOHIIOB pi3HUIIO ToTeHmianiB | bamu
Ap=100 B. 3apsig enexktponaq =1,6 10~ 19 Ka, macam=9,110" Sgr., 10
10. | Jo BepTUKaIbHO PO3TAIIOBAHOI 3aps/HKEHOI TUIOIIWHU MPUKpiruieHo Ha Huthi | bamu
OJTHOMMEHHO 3aps/DKeHy KyJlIbKy Macoro M = Ir 1 3apsgom ( = 1uKi 10
[ToBepxHEBa T'yCTHHA 3apsily IUIONIMHK JOPIBHIOE o =40 MKn/m® . BusHauutn
KYT «, SKUH YTBOPIOE HHUTKAa KYJIbKH 3 TUIOIIMHOK 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBganusa Ne25 Bukonagpenn I'pyna

1. | Sxuii 3 HaBeneHUX HIDKYE BUPA3iB BIAMOBIJa€ BU3HAYCHHIO TOTOKY BeKTOopa | banm

HAMPYKEHOCT] eJIGKTPUYHOTO MOJIsl Yepe3 eIeMEHTapHY IUIONLy?
= . —([E-ds 3
N‘LfEnds dN =E,dS dN =E-dS N‘LIE as

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

o 3
E=—J Sy = : E = —grad
breg r° Aree,r 288, grade.

3. | Skwii 3 HaBeleHUX BHPA3iB BIAMOBITA€E 3anucy 3akoHa KymoHa B BEKTOPHOMY banu
BursAmi?

Fokh%p F=qE LR F=—pv 3
3 3
r r

4. | E”epris eneKTpUYHOTO MO 3apsKEHOT0 MPOBIIHUKA PO3PAXOBYETHCS 32 banu

BHPA30M:
2 2 2 2 3
mv mv
W = W:q—. W = + mgh. W:‘QgOE
2C 2 2
5. | EnexTpoeMHICTh MUIIHAPUYHOTO KOHAECHCATOPA JOPIBHIOE banu
27, él 27, él 3
c=4 c= r C= £oS c= r
In-2 T In-2
I’-l rl

6. Ot o Sxuii  HampsAMOK BEKTOpa HanpyxeHocTi | bamu

q q A | JEKTPUIHOTO TOJIsS, IO CTBOPIOETHCS 3apsIaMu 5
1 2 . .
0. =-—qg i g2 = qBTouli A (IuB. puc.).

7. | SIk 1 B CKUIbKM pa3iB 3MIHUTBCS HANPYKEHICTh €JNeKTpUYHOro mosig Mix | bamu
JIBOMa HECKIHUEHHUMHU TUIACTUHAMH, PIBHOMIPHO 3aps/I>KEHUMHU OJTHAKOBUMU 5
M0 BEJWYHUHI 1 PI3HUMH 32 3HAKOM 3apsJiaMH, SKIIO 3MEHIIUTH MMOBEPXHEBY
T'YCTUHY 3apsiy TUIACTHH B ABa pazu?

8. | EnexTpoH B OXHOPITHOMY €IIEKTPUYHOMY IIOJIi OJIepKye TpHUCKOpeHHs | bamu
a=10" m/c? . 3HaliT HAIIPYKEHICTh EEKTPUYHOTO MO, S

9. | Pi3HuIlg MOTEHIiaNB MIXK TJIACTUHAMH TIOCKOTO MOBITPSHOTO KOHAeHcartopa | bamu
U =90B. Inoma xoxwnoi mmacturn S=60cm?, i 3apan q=1uKn. Ha sxiit 10
BifcTaHi d ojiHA Bl OJTHOT PO3MIIICHI TUTACTHHH?

10. | EnexTpoH pyxaeTbcsi B HANpPSIMKY OTHOPITHOTO eNeKTpuyHoro moins 3 | bamm
HanpyxeHicTio £ = 120 B/m. Slky Bincranb | BiH mposieTHTh 10 MOBHOI 10
3yNIUHKY, SIKIIO0 HOro INOYaTKOBa IIBUAKICTH V, =10° wm/c? Slka pi3HUIIS
HOTEHLIANIB (¢, — @, ) MK II0YaTKOBOIO 1 KIHIIEBOIO TOUKAaMH PyXy?

[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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBaannsa Ne 26 Buxonageun I'pyna
1. | Enepris B3aeMOJii CHCTEMH TOYKOBHX 3apsJIiB PO3PAXOBYETHCS 32 BUPA3OM bann
n
W:mv2 W=12qi¢7i W:mv2+mgh. W:q—z. ’
2 24 2 2C

2. | CwioBi JiHIT eIeKTPOCTATHYHOTO OIS CIPSIMOBaHI 1O BiHOIIEHHIO JI0 Banmu
€KBIIMIOTEHITIAJILHOT TTOBEPXHI:

ITo mormuHiit | ITo HOpM™MaUTi | ITix JOBLTBHUM KyTOM 3

3. | 3B’430K MK HANIPYKCHICTIO €JIIEKTPUYHOTO MOJIS 1 MOTSHIIAIOM Ma€ BUTIISL; banu

o T . =7 E-—gradgp. |
Areg or Arge,r &,
4. | EnextpoeMHICTh CEpUIHOT0 KOHICHCATOPA TIOPIBHIOE banu
C:goa‘s C:47zgogr1r2 C:@ . 3
d - In-* P~ 0,
I’-l

5. | Sxmo HeraTMBHUW 3apsa  TMOMICTHTH B  €JICKTPOCTaTHYHE  II0JIC banu
HAINPYXXCHICTIO £, TO BiH Oy/ie pyXaTHCh:
3a HampsimkoM | [Ipotu Hanpsimky | IlepnenaukynspHo He 6yne 3

E E E PYXaTHUCh

6. |Ilim miero €NeKTPOCTAaTUYHOTO TOJs PIBHOMIPHO 3aps/DKEHOI IUIOMIMHU Banu
ToukoBHii 3apsan (=3 HKI mepemicTUBCS B3JJ0BK CUJIOBOI JIiHIT HA BICTaHb 5
| =2 cm. Ilpu upomy Oyna BukoHana podbora A=10 mk/Ix. Busnauwru
MMOBEPXHEBY T'YCTUHY 3apsy O Ha IUIOIIHHI.

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

8. | BuzHauTe BeNWYMHY HAIMpPYXXEHOCTI EJIEKTPUYHOTO TOJS B Todlll A, II0 bamn
3HAXOMUTHCS  MDK  [JBOMa  €KBIIIOTEHIlAJbHUMH MOBEPXHIMU 3 5
noteHnianamu @1 = 4B 1 ¢ = 4.5B, sKi10 BiACTaHbh MK HUMU [0 HOpMAi
JI0 HUX JTIOPIBHIOE 4 MM.

9. | Mix 1ulacTHHaMHu IJIOCKOT'O KOHJICHCATOpa, PO3TallOBAHUMU bamn
TOPU30HTANILHO, 3HAXOJUThCS B  pIBHOBa3l 4YacTUHKA 3 3apsAaoM 10
q= 1610 ¥ Ko Hamnpyxenicts mona konaeHcaropa £ =2 - 10 * B/m.
3HaiIiTh Macy YaCTHUHKHU.

10. | Kymeka macoro m=10mr, mo Mae mo3utuBHui 3apsa =1HKn, pyxaerscs bamu
3 mBuaKicTio V=10cMm/c. Ha siKy Biactanb I MOKe HaOJIU3UTHCh KYJIbKa J10 10
MO3UTHUBHOTO TOYKOBOTO 3apsny 0, =1, 33uKn?

[IpuitHsATHII 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBganusa Ne 27 Bukonagpenn I'pyna
1. | lloreHuiasibHa  eHepris  TOYKOBOI'O  €JIEKTpUYHOro  3apsay B | bamm
€JIEKTPOCTATUYHOMY TOJI1 PO3PAaXOBYETHCS 32 BUPA30M
kx? m,m, 3
W, =mgh W, =qe W, =— W, =—y—=
2 r

2. | Slxuii 3 HaBeJeHUX HIDKYE BHPA3iB BIAMOBIAA€ HAPYXKEHOCTI enekTpuuHoro | bamn
10J1s1 TOYKOBOTO 3apsify?

q . q o _ 3
E=———. =—. E=—. E = —grade.
Aree o1 4ree,r &,

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

A=q(p—@,) dA=qde A=[[|Edr. A=[f|Bdr. 3

4. Sxkuii 3 HaBeNeHMX HIDKYEC BHpA3iB BIANOBiZa€ BH3HAYCHHIO BeKTOpa | bamm
JUIIOJIBHOTO (€JIEKTPUYHOI0) MOMEHTY JUMOJIs?

i 3
P 5 _1QnR o= I
s.5” p,,= 15N p=ql p=mo
AV
5. | Enepris eneKTpuYHOTO MO 3apsHKEHOTO MTPOBITHUKA PO3PAXOBYETHCS 32 banu
BUPA30M:!
2 2 2
mv qe mv 3
W = W=—- W = ——+mgh W:‘%OE
2 2 2 2

6. Mix ninacTMHaAMM IUIOCKOTO IOBITPSHOTO KOHJAEHcaTopa MoMicTwiu ckio | bamu
(£=6). Sk i B CKUIbKU pa3iB 3MIHUJIACH €JICKTPOEMHICTh KOHJIEHCATOPA? 5

7. - o| JIBa ToukoBUX 3apsau (; =+ 1 (,= +( pO3TALIOBaHI HAa bamn
g, AN . . ..

a /| BIACTaH1 @ OAWH BiJ OJHOTO (JMB. pUC.). 3HANUIITh HAMIPSIMOK 5
HaMpy>KEHOCT1 eJIeKTPUYHOTO 1MoJIs B ToUlll A Ha BiicTaHi a
N BiJT KOYKHOTO 3 3apsiTiB (11 (2 .

8. Mix miacTUHaAMH 3apsJOKEHOro 1 BIIKIIOYEHOro BiJ Jjykepena Hanpyru | bamum
IUIOCKOTO ~ KOHJIEHCaTopa  pO3MICTWIIM ~ €OOHITOBY — IUIaCTMHKY 3 5
JIIeNIEKTPUYHOIO POHUKHICTIO & =3, AKa MOBHICTIO 3alIOBHUJIA MPOCTIP MIXK
IIACTUHAMU. SIK 1 B CKUTBKH pa3iB 3MIHUTHCS NIPH LIbOMY HOTO eHepris?

9. JIBi Kyiabku 3 3apsgamu (,=6,66iEé 1 (, =13,33uKun 3naxomstbest ma | bamu
BiZicTaHi r,=40fi . SIKy po6oTy A TpebGa BHKOHATH, 11100 HAOIM3UTH iX 10 10
BiJIcTaHi r,=25fi ?

10. | EnmexTpoH pyxaeTbcsi B IUIOCKOMY TOPU3OHTAJIbHO po3MiimieHoMy | bamu
KOHJIEHCATOpi MapajenbHO M0 WOro MJIACTHH 3 IIBUAKICTIO V=3,6-10" m/c. 10
Hanpyxenictb moist B KoHJeHcatopi E=3,7 kB/m., JOBXKHHA IJIACTUH
KoHJeHcatopa |=20cm. Ha sKky BiACTaHp B BEpTUKAJIbHOMY Hampsmi
3MICTUTBCSI €JIEKTPOH 3a Yac pyxy B KOHJIeHCATOpi?

[IpuiiHaTuii cTaHgapT 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBaannsa Ne 28 Buxonaseunb I'pyna
1. | Cuna, o fgie B €JIEKTPUYHOMY IIOJII HA TOYKOBHMH eNEKTpUYHHMA 3apsn, | bamu
PO3PaXOBYETHCS 32 BUPA3OM
oA E_qE LU F=—pv ’

2. | Slkmii 3 HaBeJACHUX HIKYE BHUPA3IB BIAMOBITAE TMOTEHIANYy eJleKkTpuyHoro | bamu
T10JIs1 TOYKOBOT'O 3apsny?

e -2 E-—gradg. |
Ares 1 Arse,r &,

3. | Enepris enekTpuyHOTO M0JIs 3apsAHKEHOT0 IPOBITHIUKA PO3PAaXOBYETHCS 3a banu
BHPA30M:

W m’ woC? W:mv2+mgh. W:ggoE2 3
2 2 2

4. | Hampy»XeHICTh eNeKTPOCTATUYHOTO TOJS B JIaHIH TOYIll MPOCTOpY JOpiBHIOE | banm
CHJII, 1110 Ji€ B Iiii TOYI:

Ha noBinpauii Ha nosinbuui Ha omuanynunii Ha omuanynuii 3
TOYKOBU OJTMHUYHUN 3apsif MO3UTHUBHUUN HETaTUBHUM 3apsij
3apsij 3apian

5. | EnektpoemHicTh OaTapei mapaienbHo 3’ €THAaHUX KOHIACHCATOPIB IOPIBHIOE banu

c=—9_ l=i+i+-~-+i (:=‘90‘C’s C=C,+C,+---+C, 3
-9, | C C G, C, d

6. | Mk oOKIanmWHKaMH TOBITPSHOTO EJIEKTPUYHOTO KoHJeHcaTopa eMHicTio C | bamm
MTOMICTHJIU JIEJEKTPUK 3 TIEJIECKTPUIHOIO MPOHUKHICTIO £ = 5. SIK 1 B CKUTbKHU 5
pa3iB 3MIHWJIACH €HEPTisl EJICKTPUYHOTO MOJIST MK OOKJIaTMHKaAMU?

7. qo? Slkuii  HampsAMOK BEKTOpa HanpyxeHocTi | bamu

L B pane ™ 2 EJIEKTPUYHOTO TIOJs, IO CTBOPIOETHCS 3apsiaaMu 5
A g, =+9 1 g, =+q B TOull A (auB. puc.)?

8. | [Inmockwuii koHAEHCATOp Ma€ eneKTpoeMHICTh 5 ndD. PizHuns noreHmianis Mixk | banu
mwiactuaMu 1000B. Skuit 3apsin Mae KoKHa IUIaCTUHA KOHIEHcaTopa? 5

9. | Imoma mIacTMH IUIOCKOTO MOBITPSHOrO KoHjaeHcaropa S =100 cm® i | bam
Biacranb MK HumMd O =5wmwm. Ska pisHung moreHmianiea  A@ Oyna 10
MIPUKJIaIeHa JI0 IJIACTHH KOHACHCATOPA, SKIIO MPU HOTO PO3PsIl BHILTHIOCS
Q=419-10"° Ik Terua?

10. | EnexkTpoH BHiTae B IUIOCKUNA TOPU30HTAIBLHO pO3MIIEHU KoHAeHcaTtop | bamum
napajieabHO HOro IiacTHHaM 3 MIBUJKICTIO V, =10" m/c . HanpyxeHicTp nosis B 10
KOHJIeHcaTopl E =10 kB/m, TOBKUHA KOHJIEeHcaTopa | =5 cm . 3HAUTH MOIYIb 1
HaNpsIMOK IIBUJKOCTI €JIEKTPOHA IPU BUJIBOTI HOT0 3 KOHJIEHCATOpa.

[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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBaannsa Ne 29 Buxonageun I'pyna
1. | Slkmii 3 HaBeAEHUX HW)KYE BHpA3iB BIANOBIJA€ BHU3HAYCHHIO MoOTeHIiany | bamm
€JIEKTPOCTATUYHOTO 10JIsA?
TIE o q q
2. | Sxwii 3 HaBeIeHMX HW)KYE BHPA3iB BIAINOBiJAa€ HANPYXEHOCTI elneKTpudyHoro | bamu
MOl MDK JBOMa IUIOIIMHAMHM, 3apsUKEHUMH OJHAKOBUMH IO BEJIWYMHI 1
PI3HMMU 32 3HaKaMH 3apsaamu ?
q q o _ 3
E=——. =" E=—: E = —grade.
Ares 1 Arse,r &,
3. | PoboTa cuil eIeKTpUYHOrO IMOJIS MO TEepEeMIIIeHHIO 3apsaaa ( Mo 3aMKkHyTiil | bamu
TPAEKTOPIi JOPIBHIOE:
A=oo dA=qde. A=0 A=d(e —9,) 3
4. | Slkmii 3 HaBeNeHUX HIDKYE BHpa3iB BIANOBiNae MNPUHIMITYY cymnepno3unii | bamu
HANPY>KEHOCT] €JCKTPUIHOTO TOJISA?
. F B, - O g 3
grade Z : Are r?
q =1 0
5. | 'yctuna eHeprii eeKTPUYHOTO NOJST PO3PAXOBYETHCS 32 BUPA3OM: Bbanu
2 2 2 2 3
mv C mv
W = w==2_ W = +mgh. W:%
2 2 2
6. | Mk TulacTHHaMHU 3apsyDKEHOTO 1 BITKIIIOYEHOTO BiA Jpkepena Hampyru | bamm
IUIOCKOTO KOHJIEHCATOpa PO3MICTHWIIM CKISIHY IJIACTUHKY 3 J1eJIeKTPUYHOIO 5
MPOHUKHICTIO & =7, sIKa MOBHICTIO 3alIOBHMJIA MPOCTIP MK IJIaCTUHAMHU. K 1
B CKUIbKH pa3iB 3MIHUTHCA NPH I[bOMY T'YCTHHA €HEprii eNeKTPUYHOIOo MOJis
MDX IJJACTUHAMM KOHJIeHcaTopa?
7. | Ilmockuit koHJAEHCATOP Mae enekTpoeMHICTh 5 nd. PisHunsg noreHmiamis Mix | bamum
mnactuHamu 1000B. Ska BenmurHa eHeprii mosisi KoHaeHcaTopa? 5
8. | SIke BIJHOIIEHHS MK BEJIMYMHOIO HANPYXEHOCTI €JIeKTpUYHOro mois aBox | bamu
TOYOK TIOJISI TOYKOBOTO 3apsiay, IO 3HAXOJsAThca 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 “3lkr 10
10. | lo BepTHKaIBHO pO3TAIIOBAHOI 3apsHKEHOI IUIONIMHH MPHUKPITUIEHO HAa HUTHI | bamm
OJHOWMEHHO 3apsyKeHy KylbKy Macoro M = Ir i1 3apsgom q = 1uKi.
[ToBepxHEBa T'yCTHHA 3apsiy IUIONIMHH JOPIBHIOE o =40 mKn/m® . Busnauutn 10
KYyT «, SKHA YTBOPIOE HHTKAa KyJbKH 3 IUIONIMHOIO B PE3YJbTaTi
BiJIIIITOBXYBAHHSI.
[TpuitHsATHII 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.si Ne2 “EjekrpocraTtnka”.
CrneunianbHicth 161 «XiMiuHi TeXHOJI0TII Ta iHKeHepis»

TecroBe 3aBgannsa Ne 30 Buxonaseun I'pyna

1. | Sxuii 3 HaBelIeHUX HIDKYE BUpa3iB Bimmomimae Teopemi Ocrtporpanacekoro - | bamu
l'ayca?

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

2. | Sxwii 3 HaBeIeHMX HW)KYE BHPA3iB BIAINOBiJAa€ HANPYXEHOCTI elneKTpudyHoro | bamu
T10JIsI PIBHOMIPHO 3aps/KCHOI HECKIHYEHHOI TUIOIIMHHU ?

o 3
E=—1 . -3 Ry E = —grad
Areg r? Aree,r 2¢8, grade.

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

Eokd%y F=qE FogMM F=-pv 3
r r’

4. | E”epris eneKTpUYHOTO MO 3apsKEHOT0 MPOBIIHUKA PO3PaXOBYETHCA 3a banu

BHPA30M:
2 2 2 2 3
mv mv
W = w=3 W= +mgh. WZEEOE
2C 2
5. | HanpyeHIiCTh €IeKTPUYHOrO Mo Oe3MeKHOI MpsIMONiHIHHOI piBHOMIpHO | Bamu
3apsyKEHOT HUTKU JOPIBHIOE
o . F . T 3
=— E=— E =—grad E=——
& q grade 271g o Er
6. cq} “““““ g 777 | fIxuii HaMpsIMOK  BEKTOpa HAMPYKEHOCTi enekTpuyHoro | bamu
! 2 HOJIsl, [0 CTBOPIOETHCS 3apsiiamMu () =+Q 1 (, =—( B 3)
toulli A (nuB. puc.)?

7. | SIk 1 B CKUIBKH Pa3iB 3MIHUTBCS HANPYXEHICTh €JIEKTPUYHOTO MoJs Mk ABoma | bamu
HECKIHYEHHUMH IIJJaCTUHAMH, PIBHOMIPHO 3apsKEHUMH OJHAKOBUMHM IIO 5
BEIMYMHI 1 PI3HUMH 3a 3HAKOM 3apslaMH, SKIIO 3MEHLIMTH IOBEPXHEBY
T'YCTUHY 3apsy IUIACTHH B JiBa pazu?

8. | EnekTpoH B OJHOPIIHOMY €NEKTPUYHOMY IO Ofepkye mpuckopeHHs | bamu
a=10" M/ ¢’ . 3HalTH HANPYKEHICTh eTEKTPUIHOTO MOJIA. S

9. | Pi3HuIM mOTEHIIaTiB MK TUTACTHHAMH TUIOCKOTO TMOBITPSIHOTO KOHJEHcaTopa | bamm
U =90B. Ilnoma xoxHoi miactuan S =60cm?, ii 3apsan =1uKn. Ha sxiii 10
Biacranid oJHA BiJl OJJHOI PO3MIIIIEH] TUTACTHHU?

10. | [lo TuracTMH TUTOCKOTO TIOBITPSIHOTO KOHJAEHCATopa 3 IUIomiero IacTuH | bamm
S =100c™m® i BiACTaHHIO MK HuMu O =5MM npukiIageHa pi3HUISL 10
notenmiania Ag=2-10° B. Slka kineKicTh Termma Q BHIINHTHCSA 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.
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TectoBe 3aBnannsa Ne 1 Buxonaseunb I'pyna

1. |3a skoi pi3Humi (a3 gBa TapMOHIYHI KOJMBAaHHS OJHIET YacTOTH 1 Bam
OJIHOT'O HANpsIMy NOCIA0JIIOI0Th OJHE OJIHOr0?

T | 27 | z/2 | 3 3

2. | SIxke 3 HaBeOEHHWX pIBHSAHb BIJIOBINAE PIBHAHHIO IUIOCKOI TapMOHIYHOT Bam
XBU?

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

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

H . nezﬂE . omt - - =
j=enu =——— |J=enu"-enu | j=o(E+E;) 3
2muv

4. | MaruiTHa I1HAYKIIA TOJs, CTBOPEHOI'O KOJOBUM MPOBITHUKOM 3 CHIIOIO Bam
cTpyMy / B HiOTO IIEHTPi JIOPIBHIOE:

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

5. | Skwuif 3 HaBeAeHUX BUPA3IB IJIS ONTHYHOI PI3HUII XOAY BiAMOBiJa€ YMOBI Bam
criocTepekeHs inTepdepeHIiiitnoro Makcumymy?

dsing=mA A=mi dsingozw A:@ 3

6. z BkaxiTe Hampsmok cwin JlopeHua, 1110 /i€ Ha eJeKTPOH, banu

5 SKIIO0 WOTO IIBUAKICTH V TEPIEHAMKYISIpHA 10 BEKTOPY
MarfitHol iHayKIil B (quB. puc.). Ik 3MIHIOETBCS pajiyc 5

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

£ MAarHiTHOI iHAYK1I{ (BiAMOBIAb OOTPYHTYITE aHATITHYHO)?

7. | 3HaiiT pi3HMLIO (a3 JBOX TOYOK, IO JiekaTb HA OJAHOMY IIPOMEHI 1 bamn
3HAaXOAATLCS Ha BIACTAaHI /=2M OJHA BIJ OAHOI, AKIIO IOBXHHA XBHII 5
A=1m.

8. Busnaure HanpsMok iHAYKIIHHOrO CTpymMy B bamu
O N7 s KOJIOBOMY KOHTYpi1 IpH BUBEJIEHHI 3 HBOTO

gre— MiBHIYHOTO TIOJIOCY (JIMB. PHC.) MOCTIHOTO MarHiTy. 5
Pe3ynbTaT nosiCHUTH.

9. | AmmiTyna rapMOHIYHUX KOJIMBaHb MaTepiajabHOi TOUKH A = 6 cm, a epion | bamu
T = 4 c. 3anumiTe pIBHAHHS KOJMBAaHb Ta 3HAWIITh MaKCHUMAaJbHY
HIBUAKICTH V,,, MaTepiaabHOI TOUKH. 10

10. | Ily4oxk Gimoro cBiTia majae HOPMAIHHO HA CKIISIHY TUIACTHHY, TOBIIMHA K01 | Bamm
d = 0,4 mxm. TlokasHuk 3amommroBaHHS ckiaa N = 1,5, XBum  SKUX
JOBXHH, IO JeKaTh B MeXax BHauMmoro crekrpa (Biz A=4 10 ' M 10
mo A=710 -7 M), MiJICHITIOIOTECS B BIIOUTOMY TTy4KY?

[IpuitHsATHII 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecToBe 3aBHaHHs Ne 2 Bukonaseub I'pynna

1. | 3akiHYUTH BHUCHIB ,,IKIIO CICKTPUUHHUNA 3apsijl PyXa€TbCs, TO B IPOCTOPI HABKOJIO Bam
HBOTO ICHYE...”

. CJIIEKTPUYHE 1 MATHITHE
MarHiTHe 1oie CJIEKTPUYHE I10JIe 3
noJie

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

x = Acos(awt+¢) x = Acos at x = Ae " cos(awt+¢) A=Ae” 3
3. | MaruitHa iHOYKLis TOJS, CTBOPEHOTO HECKIHYCHHUM  TNPSMOJIHIMHUM Bam
MIPOBIJTHUKOM 3 CHJIOIO CTPyMY / IOPIBHIOE:
ity | Hiho) A _
B=—"". B =—"—"—-(cos¢, —Cos,). B="". B= nl. 3
2R anR % 2) 27R o
4. | Slkmii 3 HaBeneHUX BHUPA3IB I ONTHYHOI PI3HUII XOIy BIAMOBiJIa€ YMOBI Bamn
criocTepexeHst TMQpaKIiiftHoro MiHiMymy?
dsing=mA A=mA dsingozw A:@ 3
5. | SIxe 3 HaBeICHUX PIBHIHB BIAIOBITAE PIBHAHHIO MIOCKOI TAPMOHIYHOT XBHIII? Banu
x = Acos at §(x,t):Acosw(t—5j x=Acos(wt+¢p) | £(0,t)=Acos(wt+p) 3
Vv

6. | Timo s3uiiicHroe rapMoHiuHi KomuBaHHs 3a 3akoHoM x = 0,5 cos 4t (m). | bamm
BusHaunTy amIuiityy, nepio i 4acToTy KOJIHMBAHb. 3)

1. Cf) é 3HaliTH HaAOpSAMOK MAarHiTHOI 1HAYKWii mois, wio | bamu

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

8. | BusnHaure pisHuIIO (a3 KonMBaHb, IO 33/aHi PIBHAHHAMH X, = Asin(2zt-7/3) i | bamm
X, = Asin(2zt +7/3). 5

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

[0 3HAXOAMTHCSA Ha BifcTani (= 75 cMm Big [pKepena [uist Momenty dacy t,=| 10
0,01c micnst mowarky koymBasb. LlIBuakicTe momupenns xBuwi V= 300 m/c.

10. | Cuna ctpymy B mpoBigHuKy piBHOMipHO 3poctac Bim |, =0 mo |, =3A3za| bam
Bifpi3ok wacy t, =10M. BusnaunTu 3apsan (, KU NPOHIIOB B310BXK MPOBIIHUKA 10
3a 1Iei Jac.

[IpuitHsATHII CTaHAAPT OIIHKU
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TectoBe 3aBnanns Ne 3 Buxonaseunb I'pynna
1. | MarniTHa iHAYKIIS 10N, CTBOPEHOTO CKIHUYECHHHM MPSAMOJIHIHUM Bam
IIPOBIIHUKOM 3 CHJIOIO CTPYMY / JOPIBHIOE:
| | |
ekl B =t (cosa, —cosa,). B=tth B = wnl. 3
2R 47R 2zR
2. | SIxe 3 HaBeICHUX PIBHSIHD BiJNOBIJIA€ PIBHSIHHIO IJIOCKOT FaApMOHIYHOI XBHJIi? bamn
t X
X = Acos wt g(x,t)zAcoszn(?—zj x = Acos(at+¢) £(0,t) = Acos(awt+¢) 3
3. | 3akiHUMTH BUCHTIB «SIKIIO €IEKTPUYHUHN 3apsia HEPYXOMHH, TO B IPOCTOPI Banu
HAaBKOJIO HbOT'O ICHYE...»
. CJIICKTPUYHE 1 MarHITHE
MarHiTHe 1oJie eJIEKTPUYHE I10J1e 3
noJje
4. | JoBXMHY MAaTEeMaTHYHOTO MAasATHUKAa 30UIBIIMIM B YOTUpU pasu. Sk Banu

3MIHUTBCS MEP10J KOJIMBAHb?

3MEHIIMTHCS B2 pasu |  36inblmThes B 2 pasu | 36UmbmmThCA B 4 pasu 3

5. | flka 3 mHaBemeHux (opmyi BimoOpaskae 3B’S30K MiK YaCTOTOO 1 IIBHIKICTIO

. . bammu
3BYKOBOT XBUJII?

vV=Av v=RT/u v=JyRT/u vT =1 3

6. | BuzHaure  pisHMmIO a3  KoJMBaHb, [0  3aJaHi  PIBHAHHAMH | bamu

X, = Asin(2zt — 7/ 4) i x, = Asin(2xt+z/4). 5
7 C{} ___________ {{) 3HaWTH HAOmpsAMOK Mar”iTHOI 1HAYKIII mons, 1o | bamm
S e CTBOPIOETBCSA ~ OJIHAKOBO ~ CHPAMOBAHMMH  CTPYMamH 5
4 cwioro / B Tounli A (iMB.puc.).
8. | AMmiTyga TapMOHIYHHX KOJHMBAaHb MarepiaidbHOl Toukn A = 5 cm, mepion | bamm
T'=2 cimnoyarkoBa paza ¢, = 7 /3. 3anuuIiTe piBHIHHS KOJINBaHb. 5

9. | 3apsmKkeHa yacTMHKAa PYXaeTbCsl B MarHiTHOMY Iojii Mo Koiy paaiycom | bamm

R=4cm 3 MBUIKICTIO vV =10°m/c. MaruiTHa iHayKIlis oy B =0,3 Tn. 3HalTH

3apsij] YaCTUHKH, SIKIIO BIJOMO, 110 i KIHETHYHA eHepris W =6 keB. 10
10 Awmmiepmerp, omip akoro R, =0,16 Om, 3amynToBano onopom R, =0,040m. banu
" | Ammepmerp nokasye crpym |, =8A. Homy nopisaioe ctpym | B Maricrpani? 10
[IpuitHsATHII CTaHAAPT OIIHKU
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecToBe 3aBnanHsa Ne 4 Bukonaseub I'pynna
1 Axy nazBy B Cl Mae onuHMIS BUMIPIOBaHHS MarHiTHOi iHaykmii? fka ii Bam
" | po3MipHICTB?
kr-M2/A%-c? I'n H/Kn Kr/A-c? 3
5 B. BUJUMOMY Jlialla30HI XBHJIb JIOBXKMHA XBHJII CBITJIA SIKOTO KOJBOPY € Bam
" | 6inbIOK0?
CMHBOTO | YKOBTOTO | YEePBOHOTO | 3€JICHOTO 3
3 Slka 3 HaBeneHux (opMmyn BH3HAUA€ 3B 30K MK LHKIIYHOI YacTOTOIO Bann
* | KONIMBaHb Ta NEPIOIOM KOJIHMBAHB?
@ =2xv @ =,/k/m w=,/1/LC ®=2xT 3

4 Slkuii 3 HaBelEHUX BUPA3iB Uil pi3HUIN (a3 BIANOBITAE YMOBI CIIOCTEPEKEHS B

* | inTepdepeHuinHoro MiHiMymy?
Ap=2zm Ap=(2m+1)x Ap=(2m+1)z/2 Ap=7m 3

5. | 3akinunTH BHuCHiB «HaBKOJIO MPOBITHHUKA 3 CTPYMOM iCHYE...» bann

MAarHiTHe 1oJie | EJIEKTPUYHE T10JIe | €JIGKTPUYHE 1 MAarHITHE T0JIe 3

6 PiBHsHHS TapMOHIYHOTO KOJIMBAHHS JTaHO B Bunsii | banm

" | x =0,7 cos(600t +/3) (cm). 3HaiiaiTh OYATKOBY a3y, aMILTITYdy 1 epioj 5
KOJIMBaHb.
B opHopimHe MarHiTHe TIOJie, NEPHIEHIUKYISAPHO [0 bain

7. HaIpsIMKy BEKTOpa CUJIOBHUX JIHIN TOJISI, BIITAE EIEKTPOH

(muB.puc.). Busnaure Hanpsmok cuiu JlopeHia, o nie Ha 5
esleKTpoH. HapucyiiTe TpaekTopito pyxy el1eKTpoHa.

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

9 Ha minuay mmpusoo b =6 10°M mnagae HopMmambHO NapasesbHHil mydok | Bamu

" | MOHOXPOMATUYHOTO CBiTIIa 3 JIOBXHHOWO XBHii A =5 10 7w ITig sxum 10
KyTOM ¢ Oyjie crioctepiratiucst TpeTiil 1upakuiiHuil MiHIMyM CBiTJa?

10, Enemenr 3 eneKTpopymiﬁHom CWIOK & ='2B Mae gHyTpimHiﬁ onip r=0,5Owm. | bamu
BusHaunTy naaiHHS Halpyru B €JIEMEHTI Npu cuill cTpymy B kol | =0,25 A. 10
3HaWTH 30BHILIHIN OMip KOJa MPH UX YMOBaX.

[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 ¢izuxo-maremarnunux aucuumiain HYL3Y

TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus

Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecrToBe 3aBaanHsa Ne 5 BuxkonaBeunb I'pynna
1. | doexuna mnpyxunoi xBumi A = 1,8M. Ha saxiii Bigcrami 3Haxomsarbes Bau
HaWOIMK9l YaCTHHKH, IO 31MCHIOIOTHh KOJIMBAHHS B MPOTHICKHHX (Dazax?
1,8 M | 09 M | 2,7 M 3
2. | MarepianpHa TOYKA pPYXa€TbCs B IUIOMIMHI XY IIiJ] JIi€I0 JIBOX B3AEMHO
MEPIEeHIUKYIAPHUX KOJIMBaHb, IO MalTh pi3HULIO da3 A@ = . 3a skowo | Bamu
TPAEKTOPIEIO PYyXA€ETHCS MaTepiaabHA TOUKA?
napabosa npsMa | eJIIIC | KOJIO 3
3. | 3akony Oma B nudepeHmianpHii hopMi BiINOBIAae BUpa3 banu
| =% j=of j=end 1= 3
R R
4. | Slkmii 3 HaBeJCHWX BHPA3iB BIANOBIJae HaWMEHIIIH BiJICTaHI MIX Bau
MYYHOCTSIMH CTOSIYO0T XBHJI1?
A4 A2 y; 24 3
5. | 3a sxoro 3 HaBeAeHHX (GOPMYJ BH3HAYAETHCS TYCTHHA €HEPrii MarHiTHOTO Bann
noJist?
W =mv?/2 W =LI2/2. W:&:OEZ/Z W:,u,uOHZ/Z 3
6. . . . . . banu
YoMy TOpIBHIOE MIBUIKICTh CBITJIA B CEPEIOBUII, e £ =6 1 4 =17 5
7. banu
Buznaute HampsMOK IHAYKIITHOTO CTPYMy B KOJIOBOMY
N s | KOHTYp1 TpH BBEJIEHHI B HHOTO MIBHIYHOTO MOJIIOCY (JIUB. PHC.) 5
- MOCTIMHOTO MarHity. Pe3yiabpTaT nosicHUTH.
8. | PiBHsHHSA TrapMOHIYHOTO KOJIMBAHHS JIaHO B Buriaal | banu
x=0,007cos(6007t +7/3) (cm). 3HaiimiTh mepiox 1 Y4acTOTy KOJWBaHb, a
Takox (hasy B MOMeHT dacy t, =107c.. >
9. | Ha tonky muiBky ( n = 1,33) mamae mapanenbHui Ty4ok Oimoro cBitna. | bamm
Kyr nmaginas o = 7/ 4 .3a skoi MiHIMaabHOI TOBIIMHHM TUTIBKH BigOUTe 10
CBITJIO Oyze xoBToro Koybopy ( A = 0,6 Mmxm )?
10. | ITicns 3emuteTpycy B 3eMHil KOpPi PO3MIOBCIOKYIOTECS JB1 XBHJII; monepevHa i | bamm
MOB30BXKHS. 3HAUIITh BIACTaHb J0 3€MJIETPYCY, SKIIO BiAOMi BEIHMYUHH
000X IIBHJIKOCTEH 1 MPOMDKOK 4Yacy At MDK MNPUXOAOM IOB3JI0BXKHBOI 1 10
MIOTIEPEYHOI XBUJIb.
[IpuitHsATHII CTaHAAPT OIIHKU
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TectroBe 3aBnanns Ne 6 Buxonaseunb I'pynna
1. | BusiBUTH MarsiTHe moyie MOXHa 3a Ji€l0 Ha... bann
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 Bann

11€pi0/10M KOJIMBAHb?
®=2nv ®=2x/T T=1v v=0/2rx 3

3. MaleiTHa THYKITiS TTOJISI CTBOPEHOT'O JIOBTUM COJICHOIJIOM 3 CHJIOO CTpyMYy [ B
JOPIBHIOE:

Bz%. B:%‘)F:(cosal—cosaz). B:%‘JF:. B = synl. 3

4, | Slke 3 HaBeJCHHWX pPIBHSAHB BIJANOBIJAE PIBHAHHIO IJIOCKOT TapMOHIYHOT B
XBUTI?

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

S. | B sikoMy 3 HaBeJCHHX BHIB CBIiTJIa KOJHMBAHHsS BEKTOpA HAMpPYKEHOCTi E
€JIEKTPUYHOI0 HOJsl B1IOYBAIOTHCS Y BCIX HaNpsMKax, NEpIEeHAUKYIApHUX | bamm
HaNpPsSMKY PO3IOBCIOPKEHHS CBITJIa, PIBHOIMOBIpHO?

TiHIIHO eNNTHIHO YaCTKOBO
MIPUPOTHOMY 3
MOJIIPU30BAHOMY NOJIIPU30BAHOMY | TOJIIPH30BAHOMY
6. ) ) | ) Banu
B 8 /¥ Bka3atu HampsMOK Iii cuinM Amiepa Ha MpPOBIIAHUK 3
/%/ CTPYMOM CHJIOK0 / B MarHiTHOMY 1oJIi (IUB.pHC.). 5

7. | 3naiiT pi3HMLIO (a3 JBOX TOYOK, IO JiekKaTb HAa OAHOMY IIPOMEHI 1 bamn
3HAXOMATLCS Ha BiAcTaHl ¢=8v OJHA BIJ OJHOI, SIKIIO MOBXHWHA XBHIII 5
A=1lm.

8. | CkijbKH BHUTKIB HiXpOMOBOTo JIpotTy aiamerpoMm d = 1mM noTpiOHo HaButu |  bamn
Ha ¢apdopoBuil uIiHAp pagiycoMm I =2,5¢cM, 1100 OTpUMATH MiY 3 OOPOM
R =400 Om? ITutomuii omip HIXpoMy p = 10° Om-m? S

9. | PiBHAHHSA KOJMBaHb MaTepiajgbHOi TOUKM Macoro M = 10 r BigOyBaroTbes 3a | bamu
3aKOHOM x=55in(%t+%) (cMm). BuzHaunTH MakcUMalbHY CHITY, IIO Ji€ Ha 10
MaTepiajJbHy TOUKY.

10. | Ha By3bKy LIIMHY Majia€ HOPMAJIBHO MOHOXpomatuyHe cBiTio .Hanpsmok |  Bamu
Ha YEeTBEPTY TEMHY IUQpakUiiiHy cMyry ckiagae 2,2°. BuzHauTte CKiNbKH 10
JIOBXXMH XBWJIb BMIIY€THCS] HA IMPHHI IIIJIMHU.

[IpuitHsATHII CTaHAAPT OIIHKHU
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecTtoBe 3aBapannsa Ne 7 Bukonagpenn I'pynna
1. MaleiTHa IHIYKIliS TI0JIsI, CTBOPEHOT'O KOJIOBHM CTPYMOM CHJIOIO CTpymy [ Bam
JOPIBHIOE:
Bz%. B:%‘;(cosal—cosaz). Bz%‘;. B = sy nl. 3
2. | Slkuii 3 HaBeICHMX BHUpA3iB BIJIOBIJA€ BH3HAYCHHIO JIOrapu(PMidHOTO Bam
JICKPEMEHTY 3racaHHs?
A=pT A=InA(t)/A(t+T) r=1/B A=Ae 3
3. | SIkuii 3 HaBeJICHUX BHPA3iB BIMOBIIa€ BU3HAYCHHIO CHUJIU CTPyMY? banu
(Y IZJJndS - da | =% 3
R S dt R+r
4. | SIxwii 3 HaBeIeHUX BHUpa3iB BiamoBigae 3akony Dapanes? banu
8=—Ld—|. €=—d—d). L = 0V —— 3
dt dt R+r
5. | Slke 3 HaBeJCHHWX pIBHSAHB BIJANOBIJAE PIBHSAHHIO ILJIOCKOI TapMOHIYHOT B
XBUTI?
x = Acos ot E(xt)= Acosw(t—é) x=Acos(awt+¢) | £(0,t)=Acos(wt+9) 3
6. | Timo 3milicHroe rapMoHi4HI KomMBaHHA 3a 3akoHOM x = 0,5 c0S 47t (m). banu
Bu3Haunty nepiosi KOJMBaHb, aMILTITYAY 1 TOYAaTKOBY (a3y. 5
7. | Ilmocka XBWJIS PO3MOBCIOJUKYETHCS B3JOBXK TpsMoi 3 IBHIKICTIO | bamm
v = 100 m/c. HaiimeHma BiJICTaHb MK TOYKaMH, B SKHMX KOJUBaHHI
B1/I0YBalOTbCSI B MPOTWIEKHUX (pa3ax, mopiBHioe 1 M. Busnaure wacroty 5
KOJINBaHb.
8. B® © & y |Braxire Hanpsmok cwim Jlopenma, mo i€ Ha | Bamm
B ® @o_é €JIEKTPOH,  SIKILO HOro  MBUAKICTE V
TepIeHNKYIAPHA BEKTOPY MArHITHOI iHayKuii B 5
(muB. puc.). Hapucyiite TpaekTopito pyxy
eJICKTPOHA.
9. | Ha minuay mupusoro 2-10 ©° cM majgae HOpMabHO TapaienbHHil ydok | bamn
cBiTIa 3 MOBXMHOM XBWA A = 5-10 ~° cM. 3Haiith HIMPUHY 300pa’keHHS
IIIJIMHA Ha €KpaHi, W0 pO3TAllOBaHWW Ha BIACTaHI IM 3a MILTHHOTO.
[upunoro  300pa)keHHS  BBAXA€ThCS  BIACTaHb  MDK  NEPUIMMHU 10
TUGPaKIIfHUME ~ MIHIMyMaMH, OO0 OOMEXYIOTh TOJOBHMM  MaKCUMyM
TQpakLifHOi KapTUHH.
10. | 3ammcatu piBHSHHSA pPyXy, SKHA € pPE3yIbTaTOM JIOJaBaHHS JBOX bamu
TapMOHIYHHUX KOJIMBaHb OJTHAKOBOT'O HAMPSAMKY 3 OJIHAKOBUMH aMILTITY1aMU
A = 0,02 m Ta ogHakoBuMH miepiogamu 7' = 8 c. Pi3HmIs (a3 KoIuBaHb 10
JIOPIBHIOE Ap = 7/4 .

[TpuitHsaTHII CTaHAAPT OIIHKHU
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecToBe 3aBn1anHsa Ne 8 Bukonaseub I'pynna
1. | I'opuzoHTanbHa CKJIaI0OBA HAMPYKEHOCTI MArHiTHOTO MoJisi 3eMiti TpH pyci Bam
BiJI TIOJTIFOCA JI0 €KBATOpa
36inbITyeThCH | 3MEHINYETHCS | HE 3MIHIOEThCS 3
2. | Slxkuii 3 HaBeACHUX BHpaA3iB BIAMNOBIZAE TEPiOy BIACHUX KOJIUBaHb Bann
MaTEeMaTHYHOTO MasiTHUKA?
T=2r/w T =2zJLC T=2x¢/g T:mem/k 3
3. | Sxwuii 3 HaBegeHUX BUpa3iB Bianosigae EPC camoinmykiii? Banmu
di do
E=-L—. E=——. L = Vv E=1(R+r). 3
dt dt
4. | loBXuHA XBHJII — LI€ BIJCTaHb MK JIBOMa HaHOJM)KYMMU TOUKAMH XBHIIL, Bau
10 KOJIMBAIOTHCS 3 piI3HUIIEIO (ha3
T | 2z | 7/2 | 3z 3
5. | SIxke 3 HaBemeHWX pIBHSIHb BIJIIMOBINAE PIBHAHHIO IUIOCKOI TapMOHIYHOI Bau
XBUi?
x = Acos wt g(x,t):AcosZﬁ(%—%j x = Acos(wt +p) £(0,t)=Acos(at+¢) 3
6. | BusHaute TpaekTOpiO 3a AKOIO PyXaeThCsl TOYKa, IO Oepe ydacTh y nBoX | bamm
B3a€EMHO TEPIEHIANKYISIPHUX KOJIMBAHHSIX 3 OJHAKOBHUMM 4YacTOTaMH, 5
pizauneio gpas Ap = 3/2x 1 onnakoBumu ammuritynamu ( Xm= Yp).
7. BusHauTe HAapAMOK BEKTOpPA MArHiTHOT iHAyKIii mons, mo | bamu
F'l 7€ Ha OPSIMOJIHIAHUI MPOBIAHUK 3 CTPYMOM, SIKIIO CUiIa 5
AMIiepa Mae HampsIMOK, KU BKa3aHUN Ha PUCYHKY.
8. | Buznaute pi3HuIto (a3  KoJaWMBaHb, MO  3a7aHl  PIBHAHHAIMHU bamn
X, = Asin(2zt —z/4) i x, =Asin(at +rx/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 3o0BHImHEBOTO onopy R1= 8 Owm 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 JDKepela CTpyMy.
[TpuitHATHII CTaHAAPT OIIHKHU
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecToBe 3aBHanusa Ne 9 Bukxonasenn I'pyna
1. | flxa 3 wHaBemeHux (opMya BIAMOBIAA€ IUKIIYHIA YacTOTI KOJHBaHb o
NPY>KUHHOTO MasiTHUKA?
=2xv @ =/k/m w=,/1/LC w=27T 3
2. | BusBuTH MarsitTHe 1moJie MOXHa 3a JI€l0 Ha... bammu
JIOBiMbHUH HpOBiHHUK 3 HEPYXOMY pyxomi
NPOBIAHUK Oe3 CTpyMOM 3apsAIKEHY €JIEKTPUYHI1 3
CTPYyMY KYJIbKY 3apsiIn
3. | Skwii 3 HaBeleHUX BUPA3iB BiMOBIA€ BU3HAYCHHIO T'yCTUHU CTPyMY? banu
j = of j=—2 j =enu j=Le 3
dsS dt P

4. | Slkuif 3 HaABeJEHUX BUPA3IB IJIS ONTHUYHOI PI3HUII XOAY BIiAMOBiJIa€ YMOBIi Bamn

CIIOCTEpEKeHs iHTepepeHIIIHHOr0 MiHIMyMy?
dsing=ma A=mi dsinwz(Zm%)ﬂ A:M 3

5. | MarepianbHa TOUKa PYyXae€Tbcs B IUIOUIMHI XY MiJ MI€I0 JABOX B3a€EMHO
NEPICHAUKYIIIPHUX KOJWBaHb, IO MArOTh pi3HUIO Pa3 Ap=x/2 i bann
OJIHAKOBI aMIUTITYH. 3a SIKOIO TPAEKTOPIEIO PyXaeThCsa MaTepiaibHa TOYKA?

napaGona | npsimMa | erine | KOJIO 3

6. z Bkaxite Hampsmok cuiau JlopeHma, oo ai€ Ha €JIeKTPOH, banu

B SKIIO HWOro MIBHAKICTH V TEPIeHIUKYISIpHA IO BEKTOPY
MarHiTHOl iHayKiii B (auB. puc.). SIk 3MIiHIOETBCSA Paiyc 5
’ﬁ/“q 'y TPAEKTOPI{ ENEKTPOHY i3 3MEHILCHHAM BEHTHHI MarHITHOT
x THIYKITI.

7. | 3HaiiTH pi3HUIO (a3 JIBOX TOYOK, IIO JIe)KaTh Ha OJHOMY IPOMEHI 1 bann
3HAXOMAThCS HA BIJICTaHI /=1,5M OJHA BiJ OXHOI, SKIIO JIOBXXHHA XBHJII 5
A=3m.

8. | PiBHaHHS TapMOHIYHOTO KOJIMBAaHHS JIaHO B BUTIISAIL banmu
x = 0,05c0s(600xt +7/4) (cm). 3HaMIIT aMILTIITYay, MMEPIOA 1 MOYATKOBY 5
(a3y KOIMBaHb.

9. | BuU3HAYHMTH KUTBKICTh TEIIOTH, IO BUIUIAETHCS 32 OHY CEKYHTy B OJMHHIII bamn
00'eMy MIZHOTO JPOTy MpH TYCTUHI cTpymy j =30 Aler?. TTutommii orip
Miai p = 1,7-10'8 OM'M. 10

10. | Yepe3 koTymiky 3 iHaykTuBHICTIO 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. 3HaifTu 3aneXHICTh BiJ Yacy Ta MakcumaibHe 3HaueHHS EPC 10
CaMOTHAYKIIIi, IO BUHUKAE B KOTYIIIIII.

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




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y

TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus

Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecrtoBe 3aBmannsa Ne 10 Bukonagpeunn I'pyna
1. | 3akiHYuTH BUCHIB ,,SIKIIO ENEKTPUYHUN 3aps] PyXaeTbCs, TO B IPOCTOPi Bam
HABKOJIO HOTO iCHYE...”
MAarHiTHe IoJie EJIEKTPUYHE T10J1e CJICKIPHIHC 1 MATHITHe 3
noJie
2. | SIxke 3 HaBeIEHUX CITIIBBIHOLICHb BiZOOpaka€ 3BA30K IMKIIYHOI YaCTOTH 3 Banu
1epioJIOM KOJIHBaHb?
®=2xv w=2rx/T T=1v v=YyT 3
3. | Jlopxuna xBumi A = 1,8m. Ha sxiii Bigcrani 3HaXonaThes HaMOMMKYi Bau
YaCTUHKH, 110 3/IIHCHIOIOTh KOJMBAaHHS B MPOTWIEKHUX (azax?
1,8 M | 09 M | 2,7 M 3
4. | B skoMy 3 HaBeJE€HHWX BHJIB CBIiTJIa KOJMBAaHHS BEKTOpa HANpyKeHOCTi E Bau
€JIGKTPUYHOTO TOJI BiIOYBAIOTHCS B OJIHOMY Hampsmi
THIAHO SIMIIITUYHO YaCTKOBO
MOJIIPU30BAaHOMY 1PHIPOTOMY MOJIIPU30BAHOMY | MOJSIPU30BAHOMY 3
5. | loroxy MarHiTHOI IHAYKII1 BIATIOBIAa€ BUpa3 bamn
@ = [ Bds r=|[Bdl r=Ed @ = [ Eds 3
6. | AmMmiTyga rapMOHIYHUX KOJHMBaHb MaTepianbHoi Toukun A = 6 cm, mepiox | bamm
T =4 c , novatkoBa a3a ¢, = 7. 3aIULIITh PIBHIHHSA KOJIHBAHb. 5
7. . . . . banmu
YoMy 10piBHIOE MIBUJKICTh CBITJIa B CEpeAOBUI, A€ ¢ =2,25,a =17 z
8. | 3HaiiTH maaiHHS HANPYTW HA MiAHOMY JApoTi HoBXuHOK0 | = 500M i miamerpom | bamu
d=2 MM mpu cumi crpymy B HbOMy | =2A. Iluromuii omip wmini
p= 1,7-10®% Omm. 2
9. | MarHiTHHIA TOTIK, [0 TPOHHU3YE KOHTYp, 3MIHIOEThCS 3 YacOM 3a 3aKOoHOM | bamm
® = @ cos r t. 3naiitu 3anexHicte EPC iHayKuii 1 iHAYKIIHHOTO CTpyMY B 10
KOHTYpI BiJ] yacy, sIKIIO ONip KOHTYpY JOpiBHIOE R .
10. | sIka ToBmmHA mapy Macia Ha MOBEpXHi CKiIa, KOJIM IIPH CIIOCTEpeKeHHi iforo | bamu
mig kyrom 45° Mu 6aunuMo KoBTUH KOIP? (Nexa=1,55 ; Nyacna=1,4 ; A=630HM). 10
[IpuitHsATHII CTAaHAAPT OIIHKHU
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecroBe 3apaannsg Ne 11 Bukonasennb I'pyna

1. |3a skoi pi3Hummi (a3 aBa TapMOHIYHI KOJWBAaHHS OJHIET YacCTOTH 1 Bam
OJTHOT'O HAaNpsIMy TOCJIA0IIOI0Th OHE OJHOro?

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 CIIIBBIHOLIEHb BKa3ye 3B'SI30K T'YCTUHU 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. | Skwmii 3 HaBeJACHUX BHPA3iB JUIsI ONMTHYHOI PI3HUII XOMY BIAIOBITAE 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 pajiyc 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 CTpymMy 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 KOJIMBaHb Ta 3HAWIITh MaKCHUMAaJbHY
HIBUAKICTH V,,, MaTepiaabHOI TOUKH. 10

10. | Ily4oxk Ginoro cBiTia Majae HOPMAIHHO Ha CKISTHY TUIACTHHY, TOBIIMHA K01 | Bamm
d = 0,4 mxm. TlokasHuk 3amomumroBaHHS ckiaa N = 1,5, XBum  SKHX
JOBXHH, IO JeKaTh B MeXax BHauMmoro crekrpa (Biz A=4 10 ' M 10
n0 A=710 " M), HiICHITIOIOTECS B BITOHTOMY MydKy?

[IpuitHsaTHII 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 ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecroBe 3aBaanusa Ne 12 Buxonaseunb I'pynna

1. | 3akiHYUTH BHUCIIB ,,SKIIO EICKTPUUHHUM 3apsij PyXaeTbcs, TO B IPOCTOPI HABKOJIO Bam
HBOTO ICHYE...”

. CJIIEKTPUYHE 1 MATHITHE
MarHiTHe 1oie CJIEKTPUYHE I10JIe 3
noJie

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

x = Acos(awt+¢) x = Acos at x = Ae " cos(awt+¢) A=Ae” 3
3. | MaruiTHa IHOYKLis TOJS, CTBOPEHOTO HECKIHYCHHUM  NPSAMOJIHIMHUM Bam
MIPOBIJTHUKOM 3 CHJIOIO CTPyMY / IOPIBHIOE:
ity | Hiho) A _
B=—"". B =—"—"—-(cos¢, —Cos,). B="". B= nl. 3
2R anR % 2) 27R o
4. | Slkmii 3 HaBeneHUX BHUPA3iB JUISI ONTUYHOI PI3HUII XOAYy BIANOBiJAae YMOBI Bamn
criocTepexeHst TMQpaKIiiftHoro MiHiMymy?
dsing=mA A=mA dsingozw A:@ 3
5. | SIxe 3 HaBeACHUX PIBHIHB BIANOBIIAE PIBHAHHIO IIOCKOI TAPMOHIYHOT XBHIII? Banu
x = Acos at §(x,t):Acosw(t—5j x=Acos(wt+¢p) | £(0,t)=Acos(wt+p) 3
Vv

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

1. Cf) é 3HaliTH HaAOpSAMOK MAarHiTHOI 1HAYKWii mnois, wo | bamm

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

8. | BusnHaure pisHuIIO (a3 KonMBaHb, IO 33/aHi PIBHAHHAMH X, = Asin(2zt-7/3) i | bamm
X, = Asin(2zt +7/3). 5

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

[0 3HAXOAMTHCSA Ha BifcTani (= 75 cM Big [pKepena st Momenty dacy t,=| 10
0,01c micnst mowarky koymBasb. LlIBuakicTe momupenns xBuwi V= 300 m/c.

10. | Cuna ctpymy B mpoBigHuKy piBHOMipHO 3poctac Bim |, =0 mo |, =3A3za| bam
Bifpi3ok wacy t, =10M. BusnaunTu 3apsan (, KU NPOHIIOB B310BXK MPOBIIHUKA 10
3a 1Iei Jac.

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




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecToBe 3aBranns Ne 13 Buxonaseunb I'pynna
1. | MarniTHa iHAYKIIS 10N, CTBOPEHOTO CKIHUYECHHHM MPSAMOJIHIHUM Bam
IIPOBIIHUKOM 3 CHJIOIO CTPYMY / JOPIBHIOE:
| | |
ekl B =t (cosa, —cosa,). B=tth B = wnl. 3
2R 47R 2zR
2. | SIxe 3 HaBeIGHUX PIBHSIHD BiINOBIJIA€ PIBHAHHIO IUIOCKOI FApMOHIYHOT XBHITI? bamn
t X
X = Acos wt g(x,t)zAcoszn(?—zj x = Acos(at+¢) £(0,t) = Acos(awt+¢) 3
3. | 3akiHUMTH BUCITIB «SIKIIO €IEKTPUYHUHN 3apsia HEpyXOMHUH, TO B IMPOCTOPI Banu
HaBKOJIO HbOT'O ICHYE...»
. CJIICKTPUYHE 1 MarHITHE
MarHiTHe 1oJie eJIEKTPUYHE I10J1e 3
noJje
4. | JoBXUHY MAaTEeMaTHYHOTO MAasITHUKAa 30UIBIIMIM B YOTUPU pa3u. Sk Banu

3MIHUTBCS MEeP10/ KOJMBAaHb?

3MEHIIMTHCA B 2 pa3u |  36inbmmThes B 2 pasn | 36impmmnThes B 4 pasu 3

5. | flka 3 HaBemeHux opmyi BimoOpakae 3B’SI30K MiXK 4aCTOTOIO 1 IIBUIKICTIO

. . bammu
3BYKOBOT XBUJII?

vV=Av v=RT/u v=JyRT/u vT =1 3

6. | BuzHaute  pisHMmIO a3  KoJMBaHb, [0  3aJaHi  PIBHAHHAMHU | bammu

X, = Asin(2zt — 7/ 4) i x, = Asin(2xt+z/4). 5
7 s {{) 3HaWTH HAOmpsAMOK Mar”iTHOI 1HAYKIII mojs, 1o | bamm
Q\\ e CTBOPIOETBCS  OJHAKOBO CHPSMOBAHMMHU CTpyMaMH 5
4 cwioro / B Tounli A (iMB.puc.).
8. | AMmiTyga TapMOHIYHHX KOJIMBaHb MaTepialnbHOI Toukn A = 5 cm, mepion | bamm
T'=2 cimnoyarkoBa paza ¢, = 7 /3. 3anuuIiTe piBHIHHS KOJINBaHb. 5

9. | 3apsmKkeHa yacTMHKAa PYXaeTbCsl B MarHiTHOMY Iojii Mo Koiy paaiycom | bamm

R=4cm 3 MBUIKICTIO vV =10°m/c. MaruiTHa iHayKIIis oy B = 0,3 Tn. 3HalTH

3apsij] YaCTUHKH, SIKIIO BIJOMO, 110 ii KIHETHYHA eHepris W =6 keB. 10
10 Awmmiepmerp, omip akoro R, =0,16 Om, 3amynToBano onopom R, =0,040m. banu
" | Ammepmerp mokasye crpym |, =8A. Homy nopisaioe ctpym | B Maricrpani? 10
[IpuitHsATHII CTaHAAPT OIIHKU
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

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. BUJUMOMY [lalla30HI XBWUJIb JOBXKMHA XBHJII CBITJIA SIKOTO KOJBOPY € Bam
" | 6inbIOK0?
CMHBOTO | JKOBTOT'O | YEePBOHOTO | 3€JICHOTO 3
3 Slka 3 HaBeneHux (opMmyn BH3HAUA€ 3B 30K MK LHKIIYHOI YacTOTOIO Bann
* | KONIMBaHb Ta NEPIOIOM KOJIHMBAHB?
@ =2xv @ =,/k/m w=,/1/LC ®=2xT 3

4 Slkuii 3 HaBelEHUX BUPA3iB Uil pi3HUIN (a3 BIANOBITAE YMOBI CIIOCTEPEKEHS B

* | inTepdepeHuinHoro MiHiMymy?
Ap=2zm Ap=(2m+1)x Ap=(2m+1)z/2 Ap=7m 3

5. | 3akinunTH BucHiB «HaBKOIJIO MPOBITHHUKA 3 CTPYMOM iCHYE...» banu

MAarHiTHe 1oJie | enexrpuune mone | emexTpuuHe i MarmiTHE HONE 3

5 PiBHsHHS rapMOHIYHOTO KOJIMBaHHS JaHO B Burisial | bamm

" | x =0,7 cos(600st +7/3) (cMm). 3HaiiaiTh MOYATKOBY a3y, aMILUIITYY 1 THepio 5
KOJINBaHb.
B opHopimHe MarHiTHe TIOJie, NEPHIEHIUKYISAPHO [0 bain

7. HaNpsIMKy BEKTOpa CHUJIOBMX JIHIN MOJIS, BIITAE €IEKTPOH

(muB.puc.). Busnaure Hanpsmok cuiu Jlopenua, 1mo aie Ha 5
esleKTpoH. HapucyiiTe TpaekTopito pyxy €JeKTpoHa.

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

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

" | MOHOXPOMATUYHOTO CBiTIIa 3 JIOBXHHOIO XBHiai A =5 10 7w ITig sxum 10
KyTOM ¢ Oyjie crioctepiratiucst TpeTiil 1upakuiiHuil MiHIMyM CBiTJa?

10, Enemenr 3 eneKTpopymiﬁHom CWIOK & ='2B Mae gHyTpimHiﬁ 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.

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




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y

TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus

Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecroBe 3aBaannsg Ne 15 Bukonasennb I'pynna
1. | doexuna mnpyxunoi xBumi A = 1,8M. Ha saxiii Bigcrami 3HaxomsaTbes Bau
HaWOIMK9l YaCTHHKH, IO 31MCHIOIOTHh KOJIMBAHHS B MPOTHICKHHX (Dazax?
1,8 M | 09 M | 2,7 M 3
2. | MarepiampHa TOYKA pPYXa€TbCs B IUIOMIMHI XY IIiJ Ai€I0 JIBOX B3AEMHO
MEPIEeHIUKYIAPHUX KOJIMBaHb, IO MalOTh pi3HULIO Pa3 A@ = . 3a skowo | Bamu
TPAEKTOPIEIO PYyXA€ETHCS MaTepiaabHA TOUKA?
napabosa npsMa | eJIIIC | KOJIO 3
3. | 3akony Oma B nudepeHmianpHii hopMi BiINOBIAae BUpa3 banu
| =% j=of j=end 1= 3
R R
4. | Slkmii 3 HaBeJCHWX BHPA3iB BIANOBIJae HaWMEHIIIH BiJICTaHI MIX Bau
MYYHOCTSIMH CTOSIYO0T XBHJI1?
A4 A2 y; 24 3
5. | 3a sxor 3 HaBeAeHHX (GOPMYJ BH3HAYAETHCS TYCTHHA €HEPrii MarHiTHOTO Bann
1noJsi?
W =mv?/2 W =LI2/2. W:&:OEZ/Z W:,u,uOHZ/Z 3
6. . . . . . banu
YoMy TOpIBHIOE MIBUIKICTh CBITJIA B CEPEIOBUII, e £ =6 1 4 =17 5
7. banu
Buznaute HampsMOK IHAYKIITHOTO CTPYMy B KOJIOBOMY
N s | KOHTYp1 TpH BBEJIEHHI B HHOTO MIBHIYHOTO MOJIIOCY (JIUB. PHC.) 5
- MOCTIMHOTO MarHity. Pe3yiabpTaT nosicHUTH.
8. | PiBHAHHA TapMOHIYHOTO KOJIMBAHHS JIaHO B Buninl | bamu
x=0,007cos(6007t +7/3) (cm). 3HaiimiTh mmepiox 1 Y4acTOTY KOJMBaHb, a
Takox (hasy B MOMeHT dacy t, =107c.. >
9. | Ha tonky muiBky ( n = 1,33) mamae mapanenbHui Ty4ok Oimoro cBitna. | bamm
Kyr nmanginas o = 7/ 4 .3a sxoi MiHIMaabHOT TOBIIMHU TIUTIBKH BigOWTe 10
CBITJIO Oyze xoBToro Koybopy ( A = 0,6 Mmxm )?
10. | ITicns 3emuteTpycy B 3eMHil KOpPi PO3MIOBCIOKYIOTECS JB1 XBHJII; monepevHa i | bamm
MOB30BXKHS. 3HAUIITh BIACTaHb J0 3€MJIETPYCY, SKIIO BiAOMi BEIHMYUHH
000X IMIBHJIKOCTEH 1 MPOMDKOK Yacy At MDK MPUXOAOM IOB3JI0BXKHBOI 1 10
MIOTIEPEYHOI XBUJIb.
[IpuitHsATHII CTaHAAPT OIIHKU
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecToBe 3aBnanns Ne 16 Buxonaseunb I'pynna
1. | BusiBUTH MarsiTHe moyie MOXHa 3a Ji€l0 Ha... bann
JIOBiMbHUH HpOBiHHUK 3 HEPYyXOMY pyxomi
NPOBIAHUK Oe3 CTpyMOM 3apsAIKEHY €JIEKTPUYHI1 3
CTPyMy KYJBbKY 3apsiiu

2. | SIxe 3 HaBeJEHUX CHIBBIAHOIICHB BiJ0Opa)kae 3B’SI30K HUKIIYHOI YaCTOTH 3 Bann

11€pi0/10M KOJIMBAHb?
®=2nv ®=2x/T T=1v v=0/2rx 3

3. MaleiTHa THYKITiS TTOJISI CTBOPEHOT'O JIOBI'MM COJICHOIZIOM 3 CHUJIOI0 CTPyMY [ B
JOPIBHIOE:

Bz%. B:%‘)F:(cosal—cosaz). B:%‘JF:. B = synl. 3

4, | Slke 3 HaBeJCHHWX pPIBHSAHB BIJANOBIJAE PIBHAHHIO IJIOCKOT TapMOHIYHOT B
XBUTI?

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

5. | B sikoMy 3 HaBEJCHHX BHIB CBIiTJIa KOJHMBAHHS BEKTOpA HAMpPYKEHOCTi E
€JIEKTPUYHOIO NOJsl B1IOYBAIOTHCS Y BCIX HaNpsMKax, NEpHEeHAUKYIApHUX | bamm
HaNPsSMKY PO3IOBCIOPKEHHS CBITIIa, PIBHOIMOBIpPHO?

TiHIIHO eNNTHIHO YaCTKOBO
MIPUPOJTHOMY 3
MOJIIPU30BAHOMY NOJIIPU30BAHOMY | TOJIIPHU30BAHOMY
6. ) ) | ) Banu
B 8 /¥ Bka3atu HampsMOK Iii cuinM Amiepa Ha MpPOBIIAHUK 3
/%/ CTPYMOM CHJIOK0 / B MarHiTHOMY 1oJIi (IUB.pHC.). 5

7. | 3naiiT pi3HMLIO (a3 JBOX TOYOK, IO JiekKaTb HAa OAHOMY IIPOMEHI 1 bamn
3HAXOMATLCS Ha BiAcTaHl ¢=8v OJHA BIJ OJHOI, SIKIIO MOBXHWHA XBHIII 5
A=1lm.

8. | CkijbKH BHUTKIB HiXpOMOBOTo JIpotTy aiamerpoMm d = 1mM noTpiOHo HaButu |  bamn
Ha ¢apdopoBuil uIiHAp pagiycom I =2,5¢cM, 1100 OTpUMATH MiY 3 OOPOM
R =400 Om? ITutomuii omip HIXpoMy p = 10° Om-m? S

9. | PiBHAHHS KOJMBaHb MaTepiajbHOI TOUKM Macoro M = 10 r BigOyBatoThes 3a | bamu
3aKOHOM x=55in(%t+%) (cM). BusHauntu MakcuManbHy CHUJTY, IO JI€ Ha 10
MaTepiajJbHy TOUKY.

10. | Ha By3bKy LIIMHY Majia€ HOPMAJIBHO MOHOXpomatuyHe cBiTio .Hanpsmok |  Bamu
Ha YEeTBEPTY TEMHY IUQpakUiiiHy cMyry ckiagae 2,2°. BuzHauTte CKiIbKH 10
JIOBXXMH XBWJIb BMIIY€THCS] HA IMPHHI IIIJIMHU.

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




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecrToBe 3aBmannsa Ne 17 Bukonapenpb I'pynna
1. MaleiTHa IHIYKITiS TI0JIsI, CTBOPEHOT'O KOJIOBHM CTPYMOM CHJIOIO CTpyMy [ Bam
JOPIBHIOE:
Bz%. B:%‘;(cosal—cosaz). Bz%‘;. B = sy nl. 3
2. | Slkuii 3 HaBeICHMX BHUpA3iB BIJIOBIJA€ BH3HAYCHHIO JIOrapu(PMidHOTO Bam
JICKPEMEHTY 3racaHHs?
A=pT A=InA(t)/A(t+T) r=1/B A=Ae 3
3. | SIkuii 3 HaBeJICHUX BHPA3iB BIMOBIIa€ BU3HAYCHHIO CHUJIU CTPyMY? banu
(Y IZJJndS - da | =% 3
R S dt R+r
4. | SIxmii 3 HaBeieHUX BHpa3iB BiAmoBigae 3akony Dapanes? banu
8=—Ld—|. €=—d—d). L = 0V —— 3
dt dt R+r
5. | Slke 3 HaBeJCHHWX pIBHSAHB BIJANOBIJAE PIBHSAHHIO ILJIOCKOI TapMOHIYHOT B
XBUTI?
x = Acos ot E(xt)= Acosw(t—é) x=Acos(awt+¢) | £(0,t)=Acos(wt+9) 3
6. | Timo 3milicHroe rapMoHi4HI KomMBaHHA 3a 3akoHOM x = 0,5 c0S 47t (m). banu
Bu3Haunty nepiosi KOJMBaHb, aMILTITYAY 1 TOYAaTKOBY (a3y. 5
7. | Ilmocka XBWJIS PO3MOBCIOJUKYETBCS B3IOBXK TpsAMoi 3 MmBHAKICTIO |  bamm
v = 100 m/c. HaiimeHma BiJICTaHb MK TOYKaMH, B SKHMX KOJUBaHHI
B1/I0YBalOTbCSI B MPOTWIEKHUX (pa3ax, mopiBHioe 1 M. Busnaure wacroty 5
KOJINBaHb.
8. B® © & y |Braxire Hanpsmok cwim Jlopenma, mo i€ Ha | Bamm
B ® @o_é €JIEKTPOH,  SIKILO HOro  MBUAKICTE V
TepIeHNKYIAPHA BEKTOPY MArHITHOI iHayKuii B 5
(muB. puc.). Hapucyiite TpaekTOpito pyxy
eJICKTPOHA.
9. | Ha minuay mupusoro 2-10 ©° cM majgae HOpMabHO TapaienbHHil ydok | bamn
cBiTIa 3 MOBXMHOM XBWA A = 5-10 ~° cM. 3Haiith HIMPUHY 300pa’keHHS
IIIJIMHA Ha €KpaHi, W0 pO3TallOBaHWW Ha BIJACTaHI IM 3a MIUIKHOIO.
[upunoro  300pa)keHHS  BBAXA€ThCS  BIACTaHb  MDK  NEPUIMMHU 10
TUGPaKIIfHUME ~ MIHIMyMaMH, OO0 OOMEXYIOTh TOJOBHMM  MaKCUMyM
TQpakLifHOi KapTUHH.
10. | 3ammcatu piBHSHHSA pPyXy, SKHA € pPE3yIbTaTOM JIOJaBaHHS JBOX bamu
TapMOHIYHHUX KOJIMBaHb OJTHAKOBOT'O HANPSAMKY 3 OJHAKOBUMH aMIUTITYAaMU
A = 0,02 m Ta ogHakoBuMH miepiogamu 7' = 8 c. Pi3HmIs (a3 KoIuBaHb 10
JIOPIBHIOE Ap = 7/4 .

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




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecroBe 3aBaannsa Ne 18 Buxonaseun I'pynna
1. | I'opuzoHTanbHa CKJIaI0OBA HAMPYKEHOCTI MArHiTHOTO MoJisi 3eMiti TpH pyci Bam
BiJI TIOJTIFOCA JI0 €KBATOpa
36inbITyeThCH | 3MEHINYETHCS | HE 3MIHIOEThCS 3
2. | Slxuii 3 HaBeACHUX BHpa3iB BIAMNOBIAA€ TEPioay BIACHUX KOJMBaHb Bann
MaTEeMaTHYHOTO MasiTHUKA?
T=2r/w T =2zJLC T=2x¢/g T:mem/k 3
3. | Sxwuii 3 HaBegeHUX BUpa3iB Bianosigae EPC camoinmykiii? Banmu
di do
E=-L—. E=——. L = Vv E=1(R+r). 3
dt dt
4. | loBXuHA XBHJII — LI€ BIJCTaHb MK JIBOMa HaHOJM)KYMMU TOUKAMH XBHIIL, Bau
10 KOJIMBAIOTHCS 3 piI3HUIIEIO (ha3
T | 2z | 7/2 | 3z 3
5. | SIxke 3 HaBeneHHWX pIBHSAHb BIJIOBINAE PIBHAHHIO IUIOCKOI TapMOHIYHOT Bau
XBUi?
x = Acos wt g(x,t):AcosZﬁ(%—%j x=Acos(awt+¢p) | £(0,t)=Acos(wt+9) 3
6. | BusHaute TpaekTOpiO 3a SAKOI PYXa€ThCS TOYKA, IO Oepe ydacTh y ABOX | bamm
B3a€EMHO TEPIEHANKYISIPHUX KOJHMBAHHSIX 3 OJHAKOBUMH YaCTOTAMH, 5
pizauneio gas Ap = 3/2x 1 onnakoBumu ammutitynamu ( Xm= Yp).
7. BusHauTe HAapAMOK BEKTOpPA MArHiTHOT iHAyKIii mons, mo | bamu
F'l Jl€ Ha OPSIMOJIHIAHUI MPOBIAHUK 3 CTPYMOM, SIKIIO CUja 5
AMIiepa Mae HampsIMOK, KU BKa3aHUIl Ha PUCYHKY.
8. | Buznaute pi3HuIto (a3  KoJaWMBaHb, MO  3a7aHl  PIBHAHHAIMHU bamn
X, = Asin(2zt —z/4) i x, =Asin(at +rx/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 Owm 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 JDKepela CTpyMy.
[TpuitHATHII CTaHAAPT OIIHKHU
F FX E D C B A
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecroBe 3aBpanusa Ne 19 Bukonagpenn I'pyna
1. | flxa 3 wHaBemeHux (opMya BIAMOBIAA€ IUKIIYHIA YacTOTI KOJHBaHb o
IIPYKUHHOI'O MasiTHUKA?
=2xv @ =/k/m w=,/1/LC w=27T 3
2. | BusBuTH MarsitTHe 1moJie MOXHa 3a JI€l0 Ha... bammu
JIOBiMbHUH HpOBiHHUK 3 HEPYXOMY pyxomi
NPOBIAHUK Oe3 CTpyMOM 3apsAIKEHY €JIEKTPUYHI1 3
CTPYyMY KYJIbKY 3apsiIn
3. | Skwii 3 HaBeleHUX BUPA3iB BiMOBIA€ BU3HAYCHHIO T'yCTUHU CTPyMY? banu
j = of j=—2 j =enu j=Le 3
dsS dt P

4. | Slkuif 3 HaABeJEHUX BUPA3IB IJIS ONTHUYHOI PI3HUII XOAY BIiAMOBiJIa€ YMOBIi Bamn

CIIOCTEpEKeHs iHTepepeHIIIHHOr0 MiHIMyMy?
dsing=ma A=mi dsinwz(Zm%)ﬂ A:M 3

5. | MarepianbHa TOUKa PYyXae€Tbcs B IUIOUIMHI XY MiJ MI€I0 JABOX B3a€EMHO
NEPICHAUKYIIIPHUX KOJWBaHb, IO MArOTh pi3HUIO Pa3 Ap=x/2 i bann
OJIHAKOBI aMIUTITYIH. 3a SIKOI0 TPAEKTOPIEI0 PYXa€ThCs MaTepiajabHa TOUKa?

napaGona | npsimMa | erine | KOJIO 3

6. z Bkaxite Hampsmok cuiau JlopeHma, oo ai€ Ha €JIeKTPOH, banu

B SKIIO HWOro MIBHAKICTH V TEPIeHIUKYISIpHA IO BEKTOPY
MarHiTHOI iHayKiii B (auB. puc.). SIKk 3MIiHIOETBCS pajiyc 5
’ﬁ/“q 'y TPAEKTOPI{ ENIEKTPOHY i3 3MCHILCHHAM BEHTHHI MarHITHOT
x THIYKITI.

7. | 3HaiiTH pi3HUIO (a3 JIBOX TOYOK, IIO JIe)KaTh Ha OJHOMY IPOMEHI 1 bann
3HAXOMAThCS HA BIJICTaHI /=1,5M OJHA BiJ OXHOI, SKIIO JIOBXXHHA XBHIIL 5
A=3m.

8. | PiBHaHHS TapMOHIYHOTO KOJIMBAaHHS JIaHO B BUTIISAIL banmu
x = 0,05c0s(600xt +7/4) (cm). 3HaMIIT aMILTIITYay, MMEPIOA 1 MOYATKOBY 5
(a3y KOIMBaHb.

9. | BuU3HAYHMTH KUTBKICTh TEIJIOTH, IO BUIUIAETHCS 32 OJHY CEKYHIY B OJMHUII 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, 110 3MiHIOEThC 3 | Bamu
4acoM 3a 3aKOHOM I = lpsin ot, te lp = 0,01 A . Ilepiox KoJIHMBaHB
T = 0,02 c. 3HaifTu 3aneXHICTh BiJ Yacy Ta MakcumaibHe 3HaueHHS EPC 10
CaMOTHAYKIIIi, IO BUHUKAE B KOTYIIIIII.

[TpuitHsaTHII 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 ¢izuxo-maremarnunux aucuumiain HYL3Y

TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus

Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecroBe 3apganng Ne 20 Bukonagpeunn I'pyna
1. | 3akiHYuTH BUCHIB ,,SIKIIO ENEKTPUYHUN 3aps] PyXaeTbCs, TO B IPOCTOPi Bam
HABKOJIO HOTO iCHYE...”
MAarHiTHe IoJie EJIEKTPUYHE T10J1e CJICKIPHIHC 1 MArHITHe 3
nosie
2. | SIxke 3 HaBeIEHUX CIIIBBITHOLICHb BiOOpa)kae 3BA30K LUKIIYHOI YaCTOTH 3 Banu
1epioJIOM KOJIHBaHb?
®=2xv w=2rx/T T=1v v=YyT 3
3. | Jlopxuna xBumi A = 1,8m. Ha sdkiii Bigcrani 3HaxXonsaThes HaOmMmK4i Bau
YaCTUHKH, 110 3/IIHCHIOIOTh KOJMBAaHHS B MPOTWIEKHUX (azax?
1,8 M | 09 M | 2,7 M 3
4. | B skoMy 3 HaBeJE€HHWX BHJIB CBIiTJIa KOJMBAaHHS BEKTOpa HANpyKeHOCTi E Bau
€JIEKTPUYHOTO TOJIA BiOYBAIOTHCS B OTHOMY HaIpsmi
THIAHO SIMIIITUYHO YaCTKOBO
MOJIIPU30BAaHOMY 1PHIPOTOMY MOJIIPU30BAHOMY | MOJSIPU30BAHOMY 3
5. | loroxy MarHiTHOI IHAYKII1 BIATIOBIAa€ BUpa3 bamn
@ = [ Bds r=|[Bdl r=Ed @ = [ Eds 3
6. | AmMmiTyga rapMOHIYHUX KOJHMBaHb MaTepianbHoi Toukun A = 6 cm, mepiox | bamm
T =4 c , novatkoBa a3a ¢, = 7. 3aIULIITh PIBHIHHSA KOJIHBAHb. 5
7. . . . . banmu
YoMy 10piBHIOE MIBUJKICTh CBITJIa B CEpeAOBUI, A€ ¢ =2,25,a =17 z
8. | 3HaiiTH maaiHHS HANPYTW HA MiAHOMY JApoTi HoBXuHOK0 | = 500M i miamerpom | bamu
d=2 MM mpu cum crpymy B HbOMy | =2A. Ilurommii omip wmizi
p= 1,7-10®% Omm. 2
9. | MarHiTHHIA TOTIK, [0 TPOHHU3YE KOHTYp, 3MIHIOEThCS 3 YacOM 3a 3aKOoHOM | bamm
® = @ cos r t. 3naiitu 3anexHicte EPC iHayKuii 1 iHAYKIIHHOTO CTpyMY B 10
KOHTYpI BiJ] yacy, sIKIIO ONip KOHTYpY JOpiBHIOE R .
10. | sIka ToBmmHA mapy Macia Ha MOBEpXHi CKiIa, KOJIM IIPH CIIOCTEpeKeHHi iforo | bamu
mig kyrom 45° Mu 6aunMo KoBTUH KOMP? (Nexna=1,55 ; Nyaca=1,4 ; A=630HM). 10
[IpuitHsATHII CTaHAAPT OIIHKU
F FX E D C B A
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VYxnanaui: Kynin O.M., Ymepenkona K.P.




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecroBe 3aBaannsg Ne 21 Bukonasennb I'pyna

1. |3a skoi pi3Hummi (a3 aBa TapMOHIYHI KOJWBAaHHS OJHIET YacCTOTH 1 Bam
OJTHOT'O HANpsIMy MOCIA0IIOI0Th OAHE OIHOro?

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 CIIIBBIHOLIEHb BKa3ye 3B'SI30K T'YCTUHU 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. | Skwmii 3 HaBeJACHUX BHPA3iB JUIsI ONMTHYHOI PI3HUII XOMY BIAIOBITAE 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
3HAXOAATLCS Ha BIACTAaHI /=2M OJHA BIJ OJHOI, AKIIO IOBXXHHA XBHII 5
A=1Mm.

8. Busnaure HanpsMok iHAYKIIHHOrO CTpymMy 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 MaTepiajibHOi Touku A = 6 cm, a nepion | bamu
T = 4 c. 3anumiTe pIBHAHHS KOJIMBaHb Ta 3HAWIITh MaKCHUMAaJbHY
HIBUAKICTH V,,, MaTepiaabHOI TOUKH. 10

10. | Ily4oxk Ginoro cBiTia Manae HOPMAJIHHO Ha CKISIHY TUIACTHHY, TOBIIMHA K01 | Bamm
d = 0,4 mxm. TlokasHuk 3amomumroBaHHS ckiaa N = 1,5, XBum  SKHX
JOBXHH, IO JeKaTh B MeXax BHauMmoro crekrpa (Biz A=4 10 ' M 10
n0 A=710 " M), HiICHITIOIOTECS B BITOHTOMY MydKy?

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




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecroBe 3aBaaHus Ne 22 Buxonaseunb I'pynna

1. | 3akiHYUTH BHUCIIB ,,SKIIO EICKTPUUHHUM 3apsij PyXaeTbcs, TO B IPOCTOPI HABKOJIO Bam
HBOTO ICHYE...”

. CJIIEKTPUYHE 1 MATHITHE
MarHiTHe 1oie eJIEKTPUYHE I10JIe 3
noJie

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

x = Acos(awt+¢) x = Acos at x = Ae " cos(awt+¢) A=Ae” 3
3. | MaruiTHa IHAYKLis TOJS, CTBOPEHOTO HECKIHYCHHUM  MPSMOJIHIMHUM Bam
MIPOBIJTHUKOM 3 CHJIOIO CTPyMY / IOPIBHIOE:
ity | Hiho) A _
B=—"". B =—"—"—-(cos¢, —Cos,). B="". B= nl. 3
2R anR % 2) 27R o
4. | Slkmii 3 HaBeIeHUX BUPA3IB JUIsI ONTUYHOI PI3HUII XOAY BIAMOBIZAE YMOBI Bamn
criocTepexeHst TMQpaKIiitHoro MiHiMymy?
dsing=mA A=mA dsingozw A:@ 3
5. | SIxe 3 HaBeACHUX PIBHIHB BIANOBIIAE PIBHAHHIO IIOCKOI TAPMOHIYHOT XBHIII? Banu
x = Acos at §(x,t):Acosw(t—5j x=Acos(wt+¢p) | £(0,t)=Acos(wt+p) 3
Vv

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

1. Cf) é 3HaiTH HaAOpSAMOK MarHiTHOI 1HAYKUIi mons, o | bamu

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

8. | BusnHaure pisHuIIO (a3 KonMBaHb, IO 33/aHi PIBHAHHAMH X, = Asin(2zt-7/3) i | bamm
X, = Asin(2zt +7/3). 5

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

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

10. | Cuna ctpymy B mpoBigHuKy piBHOMipHO 3poctac Bim |, =0 mo |, =3A3za| bam
Bifpi3ok wacy t, =10M. Busnauntu 3apan (, KU NPOHIIOB B310BXK MPOBiIHUKA 10
3a 1Iei Jac.

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




Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecToBe 3aBranns Ne 23 Buxonaseunb I'pynna
1. | MarniTHa iHAYKIIS 10N, CTBOPEHOTO CKIHUYECHHHM MPSAMOJIHIHUM Bam
IIPOBIIHUKOM 3 CHJIOIO CTPYMY / JOPIBHIOE:
| | |
ekl B =t (cosa, —cosa,). B=tth B = wnl. 3
2R 47R 2zR
2. | SIxe 3 HaBeICHUX PIBHSIHD BiJNOBIIA€ PIBHIHHIO IJIOCKO1 FaApMOHIYHOI XBHJIi? bamn
t X
X = Acos wt g(x,t)zAcoszn(?—zj x = Acos(at+¢) £(0,t) = Acos(awt+¢) 3
3. | 3akiHUMTH BUCITIB «SIKIIO €IEKTPUYHUHN 3apsia HEpyXOMHUH, TO B IMPOCTOPI Banu
HAaBKOJIO HbOT'O ICHYE...»
. CJIICKTPUYHE 1 MarHITHE
MarHiTHe 1oJie eJIEKTPUYHE I10J1e 3
noJje
4. | JoBXUHY MAaTEeMaTHYHOTO MAasITHUKAa 30UIBIIMIM B YOTUPU pa3u. Sk Banu

3MIHUTBCS MEeP10/ KOJMBAaHb?

3MEHIIMTHCA B 2 pa3u |  36inbmmThes B 2 pasn | 36impmmnThes B 4 pasu 3

5. | flka 3 HaBemeHux (opmyi BimoOpaskae 3B’S30K MK YaCTOTOO 1 IIBHIKICTIO

. . bammu
3BYKOBOT XBUJII?

vV=Av v=RT/u v=JyRT/u vT =1 3

6. | BuzHaute  pisHMmIO a3  KoJMBaHb, [0  3aJaHi  PIBHAHHAMHU | bammu

X, = Asin(2zt — 7/ 4) i x, = Asin(2xt+z/4). 5
7 s {{) 3HaWTH HAOmpsAMOK Mar”iTHOI 1HAYKIII mojs, 1o | bamm
Q\\ e CTBOPIOETBCS  OJHAKOBO CHPSMOBAHMMHU CTpyMaMH 5
4 cwioro / B Tounli A (iMB.puc.).
8. | AMmiTyga TapMOHIYHHX KOJIMBaHb MaTepialnbHOI Toukn A = 5 cm, mepion | bamm
T'=2 cimnoyarkoBa paza ¢, = 7 /3. 3anuuIiTe piBHIHHS KOJINBaHb. 5

9. | 3apsmKkeHa yacTMHKAa PYXaeTbCsl B MarHiTHOMY Iojii Mo Koiy paaiycom | bamm

R=4cm 3 MBUIKICTIO vV =10°mM/c. MaruiTHa iHIyKIlis oy B =0,3 Tn. 3HalTH

3apsij] YaCTUHKH, SIKIIO BIJOMO, 110 ii KIHETHYHA eHepris W =6 keB. 10
10 Awmmiepmerp, omip akoro R, =0,16 Om, 3amynToBano onopom R, =0,040m. banu
" | Ammepmerp nokasye crpym |, =8A. Homy nopisaioe ctpym | B Maricrpani? 10
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

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. BUJUMOMY [lalla30HI XBWUJIb JOBXXMHA XBHJII CBITIIA SIKOTO KOJIBOPY € Bam
" | 6inbIOK0?
CMHBOTO | JKOBTOT'O | YEePBOHOTO | 3€JICHOTO 3
3 Slka 3 HaBeneHux (opMmyn BH3HAUA€ 3B 30K MK LHKIIYHOI YacTOTOIO Bann
* | KONIMBaHb Ta NEPIOIOM KOJIHMBAHB?
@ =2xv @ =,/k/m w=,/1/LC ®=2xT 3

4 Slkuii 3 HaBelEHUX BUPA3iB Uil pi3HUIN (a3 BIANOBITAE YMOBI CIIOCTEPEKEHS B

* | inTepdepeHuinHoro MiHiMymy?
Ap=2zm Ap=(2m+1)x Ap=(2m+1)z/2 Ap=7m 3

5. | 3akinunTH BucHiB «HaBKOIJIO MPOBITHHUKA 3 CTPYMOM iCHYE...» banu

MAarHiTHe 1oJie | enexrpuune mone | emexTpuuHe i MarmiTHE HONE 3

5 PiBHsHHS rapMOHIYHOTO KOJIMBaHHS JaHO B Burisial | bamm

" | x =0,7 cos(600st +7/3) (cMm). 3HalAITh MTOYATKOBY a3y, aMILTITYay i mepioa 5
KOJINBaHb.
B opHopimHe MarHiTHe TIOJie, NEPHIEHIUKYISAPHO [0 bain

7. HaNpsIMKy BEKTOpa CHUJIOBMX JIHIN MOJIS, BIITAE €IEKTPOH

(muB.puc.). Busnaure Hanpsmok cuiu Jlopenua, 1mo aie Ha 5
esleKTpoH. HapucyiiTe TpaekTopito pyxy €JeKTpoHa.

8. 300pa3iTh TPAEKTOPIIO B3JOBXK SIKOT PyXa€eThCs TOUKa, 110 Oepe yJacThb y JIBOX banu
B3a€MHO MEPIEHINKYISIPHUX KOJIUBAHHSAX, SKIIO pi3HULA Pa3 Ap = /2 1 2Xn= 5
Ym (Xm i Yy - aMIUTTyId KOJIMBAHb).

9 Ha minuay mmpusoo b =6 10°M mnagae HopMmambHO mapasenbHHil mydok | Bamu

" | MOHOXPOMATUYHOTO CBiTIIa 3 JIOBXHHOWO XBHii A =5 10 7w ITig sxum 10
KyTOM ¢ Oyjie crioctepiratiucst TpeTiil 1upakuiiHuil MiHIMyM CBiTJa?

10, Enemenr 3 eneKTpopymiﬁﬂom CHWIOKO & ='2B Mae gHyTpimHiﬁ 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 ¢izuxo-maremarnunux aucuumiain HYL3Y

TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus

Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecroBe 3aBaannsg Ne 25 Bukonasennb I'pynna
1. | doexuna mnpyxunoi xBumi A = 1,8M. Ha saxiii Bigcrami 3Haxomsarbes Bau
HaWOIMKYl YaCTHHKH, IO 31MCHIOIOTHh KOJIMBAHHS B MPOTHICKHHX (Dazax?
1,8 M | 09 M | 2,7 M 3
2. | MarepiampHa TOYKA pPYXa€TbCs B IUIOMIMHI XY IIiJ Ai€I0 JIBOX B3AEMHO
MEPIEeHIUKYIAPHUX KOJIMBaHb, IO MalOTh pi3HULIO Pa3 A@ = . 3a skoio | Bamu
TPAEKTOPIEIO PYyXA€ETHCS MaTepiaabHA TOUKA?
napabosa npsMa | eJIIIC | KOJIO 3
3. | 3akony Oma B nudepeHmianpHii hopMi BiINOBIAae BUpa3 banu
| =% j=of j=end 1= 3
R R
4. | Slkmii 3 HaBeNSHUX BHPA3iB BIINOBIAA€ HAWMEHIIII BiIcTaHl Mix Bau
MYYHOCTSIMH CTOSIYO0T XBHJI1?
A4 A2 y; 24 3
5. | 3a sxoro 3 HaBeAeHHX (GOPMYJ BH3HAYAETHCS TYCTHHA €HEPrii MarHiTHOTO Bann
1noJsi?
W =mv?/2 W =LI2/2. W:&:OEZ/Z W:,u,uOHZ/Z 3
6. . . . . . banu
YoMy TOpIBHIOE MIBUIKICTh CBITJIA B CEPEIOBUII, e £ =6 1 4 =17 5
7. banu
Busnaure HampsMOK IHAYKIIHHOTO CTPYMY B KOJIOBOMY
N s | KOHTYp1 TpH BBEJIEHHI B HHOTO MIBHIYHOTO MOJIIOCY (JIUB. PHC.) 5
- MOCTIMHOTO MarHity. Pe3yiabpTaT nosicHUTH.
8. | PiBHAHHA TapMOHIYHOTO KOJIMBAHHS JIaHO B Buninl | bamu
x=0,007cos(6007t +7/3) (cm). 3HaiimiTh mepiox 1 YacCTOTy KOJIHWBaHb, a
Takox (hasy B MOMeHT dacy t, =107c.. >
9. | Ha tonky muiBky ( n = 1,33) mamae mapanenbHui Ty4ok Oimoro cBitna. | bamm
Kyr nmanginas o = 7/ 4 .3a sxoi MiHIMaabHOT TOBIIMHU TIUTIBKH BigOWTe 10
CBITJIO Oyze xoBTOoro Kosbopy ( A = 0,6 Mxm )?
10. | ITicns 3emuteTpycy B 3eMHil KOpPi PO3MIOBCIOKYIOTECS JB1 XBHJII; monepevHa i | bamm
MOB30BXKHS. 3HAUIITh BIACTaHb J0 3€MJIETPYCY, SKIIO BiAOMi BEIHMYUHH
000X IIBHJIKOCTEH 1 MPOMDKOK Yacy At MDK MPUXOAOM IOB3JI0BKHBOI 1 10
MIOTIEPEYHOI XBUJIb.
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecToBe 3aBnanns Ne 26 Buxonaseunb I'pynna
1. | BusiBUTH MarsitHe mosie MOXHa 3a JI€I0 Ha... bann
JIOBiMbHUH HpOBiHHUK 3 HEPYyXOMY pyxomi
NPOBIAHUK Oe3 CTpyMOM 3apsAIKEHY €JIEKTPUYHI1 3
CTPyMy KYJBbKY 3apsiiu

2. | SIxe 3 HaBeJEHUX CHIBBIAHOIICHB BiJ0Opa)kae 3B’SI30K HUKIIYHOI YaCTOTH 3 Bann

11€pi0/10M KOJIMBAHb?
®=2nv ®=2x/T T=1v v=0/2rx 3

3. MaleiTHa THYKITiS TTOJISI CTBOPEHOT'O JIOBI'MM COJICHOIZIOM 3 CHUJIOI0 CTPyMY [ B
JOPIBHIOE:

Bz%. B:%‘)F:(cosal—cosaz). B:%‘JF:. B = synl. 3

4, | Slke 3 HaBeJCHHWX pPIBHSAHB BIJANOBIJAE PIBHAHHIO IJIOCKOT TapMOHIYHOT B
XBUTI?

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

S. | B sikoMy 3 HaBeJCHHX BHIB CBIiT/Ia KOJHMBAHHS BEKTOpPA HAMpPYKEHOCTI E
€JIEKTPUYHOIO NOJsl B1IOYBAIOTHCS Y BCIX HaNpsMKax, NEpHEeHAUKYIApHUX | bamm
HaNPsSMKY PO3IOBCIOPKEHHS CBITIIa, PIBHOIMOBIpPHO?

TiHIIHO eNNTHIHO YaCTKOBO
MIPUPOJTHOMY 3
MOJIIPU30BAHOMY NOJIIPU30BAHOMY | TOJIIPH30BAHOMY
6. ) ) | ) Banu
B 8 /¥ Bka3atu HampsMOK Iii cuinM Amiepa Ha MpPOBIIAHUK 3
/%/ CTPYMOM CHJIOK0 / B MarHiTHOMY 1oJIi (IUB.pHC.). 5

7. | 3naiiT pi3HMLIO (a3 JBOX TOYOK, IO JiekKaTb HAa OAHOMY IIPOMEHI 1 bamn
3HAaXOOATLCS Ha BiAcTaHl ¢=8v OJHA BIJ OJHOI, SIKIIO JOBKHWHA XBHII 5
A=1lm.

8. | CkijbKH BHUTKIB HiXpOMOBOTo JIpotTy aiamerpoMm d = 1mM noTpiOHo HaButu |  bamn
Ha ¢apdopoBuil uIiHAp pagiycoMm I =2,5¢cM, 1100 OTpUMATH MiY 3 OOPOM
R =400 Om? ITutromuii omip HIXpoMy p = 10° Om-m? S

9. | PiBHAHHS KOJMBaHb MaTepiajbHOI TOUKM Macoro M = 10 r BigOyBatoThes 3a | bamu
3aKOHOM x=55in(%t+%) (cM). BusHauntu MakcuManbHy CHUJTY, IO JI€ Ha 10
MaTepiajJbHy TOUKY.

10. | Ha By3bKy LIIMHY Majia€ HOPMAJIBHO MOHOXpomatuyHe cBiTio .Hanpsmok |  Bamu
Ha YEeTBEPTY TEMHY IUQpakUiiiHy cMyry ckiagae 2,2°. BuzHauTte CKiIbKH 10
JIOBXXMH XBWJIb BMIIY€THCS] HA IMPHHI IIIJIMHU.
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecroBe 3apaanns Ne 27 Bukonapenpb I'pynna
1. MaleiTHa IHIYKITiS TI0JIsI, CTBOPEHOT'O KOJIOBHM CTPYMOM CHJIOIO CTpyMy [ Bam
JOPIBHIOE:
Bz%. B:%‘;(cosal—cosaz). Bz%‘;. B = sy nl. 3
2. | Slkuii 3 HaBeICHMX BHUpA3iB BIJIOBIJA€ BH3HAYCHHIO JIOrapu(PMidHOTO Bam
JICKPEMEHTY 3racaHHs?
A=pT A=InA(t)/A(t+T) r=1/p A=Ae 3
3. | SIkuii 3 HaBeJICHUX BHPA3iB BIMOBIIa€ BU3HAYCHHIO CHUJIU CTPyMY? banu
(Y IZJJndS - da | =% 3
R S dt R+r
4. | SIxmii 3 HaBeieHUX BHpa3iB BiamoBigae 3akony Dapanes? banu
8=—Ld—|. €=—d—d). L = 0V —— 3
dt dt R+r
5. | Slke 3 HaBeJCHHWX pIBHSAHB BIJANOBIJAE PIBHSAHHIO ILJIOCKOI TapMOHIYHOT B
XBUTI?
x = Acos ot E(xt)= Acosw(t—é) x=Acos(awt+¢) | £(0,t)=Acos(wt+9) 3
6. | Timo 3milicHroe rapMoHi4HI KomMBaHHA 3a 3akoHOM x = 0,5 c0S 47t (m). banu
Bu3Haunty nepiosi KOJMBaHb, aMILTITYAY 1 TOYAaTKOBY (a3y. 5
7. | Ilmocka XBWJIS PO3MOBCIOJUKYETHCS B3JOBXK TPSAMOi 3  HIBHJIKICTIO bamm
v = 100 m/c. HalimeHma BiiCTaHb MK TOYKaMH, B SKHX KOJIMBaHHSI
B1/I0YBalOTbCSI B MPOTWIEKHUX (pa3ax, mopiBHioe 1 M. Busnaure wacroty 5
KOJINBaHb.
8. B® © & y |Braxire Hanpsmok cwim Jlopenma, mo i€ Ha | Bamm
B ® @o_é €JIEKTPOH,  SIKILO HOro  MBUAKICTE V
TepIeHNKYIAPHA BEKTOPY MArHITHOI iHayKuii B 5
(muB. puc.). Hapucyiite TpaekTOpito pyxy
eJICKTPOHA.
9. | Ha minuay mupusoro 2-10 ©° cM majgae HOpMabHO TapaieibHHil ydok | bamm
cBiTIa 3 MOBXMHOM XBWA A = 5-10 ~° cM. 3Haiith HIMPUHY 300pa’keHHS
UIUIMHA Ha €KpaHl, 10 pO3TallOBaHMM Ha BiACTaHl 1M 3a IIIJIMHOLO.
[upunoro  300paK€HHA  BBAXKAEThCSA  BIACTaHb  MDK  NEPUIMMHU 10
TUGPaKIIfHUME ~ MIHIMyMaMH, OO0 OOMEXYIOTh TOJOBHMM  MaKCUMyM
TQpakLifHOi KapTUHH.
10. | 3ammcatu piBHSHHSA pPyXy, SKHA € pPE3yIbTaTOM JIOJaBaHHS JBOX bamu
TapMOHIYHUX KOJIMBaHb OJJHAKOBOT'O HANPSAMKY 3 OJHAKOBUMH aMILTITYAaMU
A = 0,02 m Ta ogHakoBuMH miepiogamu 7' = 8 c. Pi3HmIs (a3 KoIuBaHb 10
JIOPIBHIOE Ap = 7/4 .

[TpuitHsaTHII CTaHAAPT OIIHKHU
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecroBe 3aBaannsa Ne 28 Buxonageub I'pynna
1. | I'opuzoHTanbHa CKJIaI0OBA HAMPYKEHOCTI MArHiTHOTO MoJisi 3eMiti TpH pyci Bam
BiJI TIOJTIFOCA JI0 €KBATOpa
36inbITyeThCH | 3MEHINYETHCS | HE 3MIHIOEThCS 3
2. | Slxkuii 3 HaBeACHUX BHpa3iB BIANOBIAA€ TEPiOAy BIACHUX KOJHUBAHb Bann
MaTeMaTHYHOT0 MasiTHUKA?
T=2r/w T =2zJLC T=2x¢/g T:mem/k 3
3. | Sxwuii 3 HaBegeHUX BUpa3iB Bianosigae EPC camoinmykiii? Banmu
di do
E=-L—. E=——. L = Vv E=1(R+r). 3
dt dt
4. | loBXuHA XBHJII — LI€ BIJCTaHb MK JIBOMa HaHOJM)KYMMU TOUKAMH XBHIIL, Bau
10 KOJIMBAIOTHCS 3 piI3HUIIEIO (ha3
T | 2z | 7/2 | 3z 3
5. | SIxke 3 HaBeneHHWX pIBHSAHb BIJIOBINAE PIBHAHHIO IUIOCKOI TapMOHIYHOT Bau
XBUi?
x = Acos wt g(x,t):AcosZﬁ(%—%j x=Acos(awt+¢p) | £(0,t)=Acos(wt+9) 3
6. | BusHaute TpaekTOpilO 3a SKOI PYXa€ThCs TOUYKa, M0 Oepe ydacTh y nBOX | bamm
B3a€EMHO TEPIEHANKYISIPHUX KOJHMBAHHSIX 3 OJHAKOBUMH YaCTOTAMH, 5
pizauneio gas Ap = 3/2x 1 onnakoBumu ammutitynamu ( Xm= Yp).
7. BusHauTe HAapAMOK BEKTOpPA MArHiTHOT iHAyKIii mons, mo | bamu
F'l 7€ Ha OPSMOJIHIMHUHA MPOBIIHUK 3 CTPYMOM, SIKIIO CUja 5
AMIiepa Mae HampsIMOK, KU BKa3aHUIl Ha PUCYHKY.
8. | Buznaute pi3HuIto (a3  KoJaWMBaHb, MO  3a7aHl  PIBHAHHAIMHU bamn
X, = Asin(2zt —z/4) i x, =Asin(at +rx/4). 5
9. | Ha winuay mupunoro b = 9\ mnagae HOPManbHO MapajelbHUNA IMy4OK baiu
CBITJIa 3 JOBXkUHOIO XBuil A. Ilig sxkum kyrom Oyne croocrepiratuch 10
TpeTi nudpakuiiHui MIHIMyM CBITJIA.
3a 3oBHImHEBOTO onopy R1= 8 Owm cuna crpymy B koui 11= 0,8 A, a3a onopy | bamm
10. | Ro= 15 Owm cuna ctpymy 1,=0,5 A. Buznauutu cuny ctpymy l; KOpOTKOro 10
3aMUKaHHS JDKepela CTpyMy.
[TpuitHATHII CTaHAAPT OIIHKHU
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Kadenpa ¢izuxo-maremarnunux aucuumiain HYL3Y
TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus
Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecroBe 3aBpanusa Ne 29 Bukonagpenn I'pyna
1. | flxa 3 wHaBemeHux (opmMys BIANOBIAA€ IUKIIYHIA YacTOTI KOJWBAaHb o
IIPYKUHHOI'O MasiTHUKA?
=2xv @ =/k/m w=,/1/LC w=27T 3
2. | BusBuTH MarsitTHe 1oJie MOXHa 3a JII€I0 Ha... bammu
JIOBiMbHUH HpOBiHHUK 3 HEPYXOMY pyxomi
NPOBIAHUK Oe3 CTpyMOM 3apsAIKEHY €JIEKTPUYHI1 3
CTPYyMY KYJIbKY 3apsiIn
3. | Skwii 3 HaBeleHUX BUPA3iB BiMOBIA€ BU3HAYCHHIO T'yCTUHU CTPyMY? banu
j = of j=—2 j =enu j=Le 3
dsS dt P

4. | Slkuif 3 HaABeJEHUX BUPA3IB IJIS ONTHUYHOI PI3HUII XOAY BIiAMOBiJIa€ YMOBIi Bamn

CIIOCTEpEKeHs iHTepepeHIIIHHOr0 MiHIMyMy?
dsing=ma A=mi dsinwz(Zm%)ﬂ A:M 3

5. | MarepianbHa TOUKa PYyXae€Tbcs B IUIOUIMHI XY MiJ MI€I0 JABOX B3a€EMHO
NEPICHAUKYIIIPHUX KOJWBaHb, IO MArOTh pi3HUIO Pa3 Ap=x/2 i bann
OJIHAKOBI aMILTITYIH. 3a SKOI TPAEKTOPIEI0 PYXA€ThCs MaTepiaibHa TOUKa?

napaGona | npsimMa | erine | KOJIO 3

6. z Bkaxite Hampsmok cuiau JlopeHma, oo ai€ Ha €JIeKTPOH, banu

B SKIIO HWOro MIBHAKICTH V TEPIeHIUKYISIpHA IO BEKTOPY
MarHiTHOI iHayKiii B (auB. puc.). SIKk 3MIiHIOETBCS pajiyc 5
’ﬁ/“q 'y TPAEKTOPI{ ENEKTPOHY i3 3MCHIICHHAM BEANIHHH MarHITHOf
x THIYKITI.

7. | 3HaiiTH pi3HUIO (a3 JIBOX TOYOK, IIO JIe)KaTh Ha OJHOMY IPOMEHI 1 bann
3HAXOMAThCS HA BIJICTaHI /=1,5M OJHA BiJ OXHOI, SKIIO JIOBXXHHA XBHIIL 5
A=3m.

8. | PiBHaHHS TapMOHIYHOTO KOJIMBAaHHS JIaHO B BUTIISAIL banmu
x = 0,05c0s(600xt +7/4) (cm). 3HaMIIT aMILTIITYay, MMEPIOA 1 MOYATKOBY 5
(a3y KOIMBaHb.

9. | BuU3HAYHMTH KUTBKICTh TEIJIOTH, IO BUIUIAETHCS 32 OJHY CEKYHIY B OJMHUII 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, 110 3MiHIOEThC 3 | Bamu
4acoM 3a 3aKOHOM I = 1lpsin ot, te lp = 0,01 A . Ilepiox KoJIHMBaHb
T = 0,02 c. 3naifTu 3anexHICTh BiJ Yacy Ta MakcumaibHe 3HaueHHs EPC 10
CaMOTHAYKIIIi, IO BUHUKAE B KOTYIIIIII.

[TpuitHsaTHII 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 ¢izuxo-maremarnunux aucuumiain HYL3Y

TecToBi 3aB1anHs 10 3mMicToBoro moay.st Ne3 ,,Marnitne noJie. Enekrpomarnerusm. KonruBanus

Ta xBwii. Ontuka”. CneniajgbHicts 161 «XiMiuHi TeXHOJIOTII Ta iHAKEHEPisA»

TecroBe 3apgannsa Ne 30 Bukonagpeunn I'pyna
1. | 3akiHYuTH BUCHIB ,,SIKIIO ENEKTPUYHUN 3aps] PyXaeTbCs, TO B IPOCTOPi Bam
HABKOJIO HOTO iCHYE...”
MAarHiTHe IoJie EJIEKTPUYHE T10J1e CJICKIPHIHC 1 MArHITHe 3
noJie
2. | Slke 3 HaBeneHUX CIIBBITHOIIEHBb BiOOpakae 3BSA30K IUKIIYHOT YaCTOTH 3 Banu
1epioJIOM KOJIHBaHb?
®=2xv w=2rx/T T=1v v=YyT 3
3. | Jlopxuna xBumi A = 1,8m. Ha sxiii Bigcrani 3HaXoaThes HaMOMMkK4i Bau
YaCTUHKH, 110 3/IIHCHIOIOTh KOJMBAaHHS B MPOTWIEKHUX (azax?
1,8 M | 09 M | 2,7 M 3
4. | B skoMy 3 HaBeJE€HHWX BHJIB CBIiTJIa KOJMBAaHHS BEKTOpa HANpyKeHOCTi E Bau
€JICKTPUYHOIO TO0JI BiOYBAIOTHCA B OTHOMY HaIpsMi
THIAHO SIMIIITUYHO YaCTKOBO
MOJIIPU30BAaHOMY 1PHIPOTOMY MOJIIPU30BAHOMY | MOJSIPU30BAHOMY 3
5. | loroxy MarHiTHOI IHAYKII1 BIATIOBIAa€ BUpa3 bamn
@ = [ Bds r=|[Bdl r=Ed @ = [ Eds 3
6. | AMmiTyga rapMOHIYHUX KOJHMBaHb MaTepianbHoi Toukun A = 6 cm, mepiox | bamm
T =4 c , novatkoBa a3a ¢, = 7. 3aIULIITh PIBHIHHSA KOJIHBAHb. 5
7. . . . . banmu
YoMy TOpiBHIOE HIBUIKICTh CBITJIA B CEPEIOBUIIL, e &=2,25,a u=17 z
8. | 3HaiiTH maaiHHS HANPYTW HA MiAHOMY JApoTi HoBXuHOK0 | = 500M i miamerpom | bamu
d=2 MM mpu cum crpymy B HbOMy | =2A. Ilurommii omip wmizi
p= 1,7-10®% Omm. 2
9. | MarHiTHHIA TOTIK, [0 TPOHHU3YE KOHTYp, 3MIHIOEThCS 3 YacOM 3a 3aKOoHOM | bamm
® = @ cos r t. 3naiitu 3anexHicte EPC iHayKuii 1 iHAYKIIHHOTO CTpyMY B 10
KOHTYpI BiJ] yacy, sIKIIO ONip KOHTYpY JOpiBHIOE R .
10. | sIka ToBmmHA mapy Macia Ha MOBEpXHi CKiIa, KOJIM IIPH CIIOCTEpeKeHHi iforo | bamu
mig kyrom 45° Mu 6aunMo KoBTUH KOMP? (Nexna=1,55 ; Nyaca=1,4 ; A=630HM). 10
[IpuitHsATHII CTaHAAPT OIIHKU
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.
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Kadenpa dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecToBe 3aBaanusa Ne 1 Bukxonasenn I'pyna

1. Slkuii i3 HaBeNEHWX HW)KYE BHIAJKIB MOOYMOBH €HEPreTHYHUX 30H € XapaKTEepPHUM JUIs bann

JieneKTpuKiB?
W¥‘= 3
¥} W,
AW~3¢B A
Y AW~ leB Wi
Wi N e —————
_..._.. fr— .t ——.-.—I
‘ e —— ——— pr— st — e ]
— - — e o ] —_———
a) 0) B) r)
2. 30BHIMIHSA KOHTAKTHA PI3HUILI MMOTEHITIaNIiB BU3HAYAETHCS PIBHAHHAM 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=vT A=
Y v mv
5. Slka 3 HaBeZieHUX (JOPMYJT 3B’S3Ye€ Mepiojia HAMBPO3MaLy 3 CTAIO PO3Naay? banu
In2 I 3
T=2x\!/g T=27/w T=—o T=—
A 1%
6. PoboTa Buxoay enekTpoHa 3 kaito 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
NOPSIIKOBUIT HOMep Bosib(pama B nepiogudHiidi cucremi enementiB J[.I. Menneneea? 5
3HaWTH KUTBKICTh HEUTPOHIB B CKIIAJIi sAIpa aToMa BoJb(ppama.

8. 3HaiiTu eHeprito (poToHa 3 JOBKUHOIO XBII A =550HM . Bamu

5

9. Bu3HaunTH KOHLEHTpALiIO EJEKTPOHIB 1 JIPOK B YHCTOMY repMaHii 3 MUTOMHM ONOPOM bamu
0,47 Owm'M, SKIIO TOpU HANpPyKEHOCTI enekTpuuHoro momst 0,94 B/M 1mBuakicts 10
YIOPSZKOBAHOTO PyXy €NEKTPOHIB i Iipok B Hbomy jopiBHioe 0,36 m/c i 0,17 wmlc
BIIIIOBITHO.

10. | IloBepxus Tima Harpita mo temmeparypu 7 = 1000 K. IToriMm omHa momoBuHa HOTO Bamm
moBepxHi HarpiBaetbest HA AT = 100K, inma oxosomkyerscst Ha AT = 100 K. B ckigbku 10
pasiB 3MIHHTbCS IOTYXHICTh BHITPOMIHIOBAHHS ITOBEPXHI I[bOTO Tija?

[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 dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecToBe 3aBaanusa Ne 2 Bukxonasenn I'pyna
1. Sxa i3 BiAmoBimel BU3HAuUae 3aJIeKHICTH KOHIEHTpamLii HOCIiB CTpyMy BiA Temmeparypu y
Mmetami?
—AW [ 2kT —AW; / 2kT —AW / 2KT
n=const | N=nge n=N,e"™ n=N, +n,e
2. Slkuii i3 HaBeJEHMX HW)KYE BUIMAJIKIB MOOYJOBH EHEPTeTHMYHUX 30H € XapaKTEepHUM IS bann
HamiBIIPOBITHHUKIB N-THITY?
U 3
Wi —— W
e — W
Teeses
Wi P —r—
—— S o — e e —
—————— —— e — e e —
a) 6) B) r)
3. SIkuit 3 HaBeICHUX BUPA3iB BU3HAYAE CITIBBIHOIICHHS HEBU3HAUYCHOCTEH /I Yacy 1 eHeprii? bamu
n i 3
AtAv 21 AWAL > 2 AXAp, 2 5 AtAw > 27
4, SIkuii 3 HaBeIGHUX BHUPA3iB BU3HAYAE YUCEIbHE 3HAYCHHS OpOITAIbHOTO MarHiTHOTO MOMEHTY bamn
€JICKTPOHA B aTOMi BOJHIO?
eh eh 3
L =\SE+Dn P =JI(l+1) — L=JI(+1) 7 P, =/S(S+1)—
S ( ) M 2me ( ) S me
5. Sk 3a1IeXUTh MUTOMA SHEPTisd 3B 3Ky MiX HYKIOHAMH B s7Ipi Bix iloro macoBoro uncia M? Bamn
ITpu 3pocTanHi M 3
CIOYaTKy . .\, M
He 3anexurs . J
301IBIIy€THCS, A Hponopuifita VM Hponopuiiina €
HOTIM 3MEHIIYEThCS
6. Tepion HamiBposmamy a1 4 RN “? nopisHioe Ty, =3,82 nobu. 3HaiiniTe crany papio- bam
5
aKTUBHOTO po3many I g Rn 22
7. 3HaiiniTh iMIysibc POTOHA CBITIIOBOrO BUNPOMIHIOBAHHS 3 JOBXHUHO XBWIII A =550HM . Bamu
5
8. Bino6pa3ite rpadik 3a’ieKHOCTI NMUTOMOIO ONOpY METally BiJl TEeMIEpaTypu 1 KOPOTKO bamu
MOSICHITH PI3UYHY MTPUPOJY AAHOT 3aJIEKHOCTI. 5
9. IMoBepxHst abcomoTHo yopHoro Tina Harpita 7o T = 1000 K. B ckinbku pa3iB 3MiHUTBCS bamu
JIOBXKHHA XBHUJII, SIKIH BiJIOBIIa€ MAKCUMYM CIIEKTPAJIbHOI IHTCHCHUBHOCTI BHIIPOMIHIOBAHHS, 10
nipu 30ibIeHH] TeMiieparypu Tina Ha AT = 500K .
10. | 3HaifTu ranbMiBHY Hampyry Juid (OTOENEKTPOHIB, IO HMOKWAAIOTH Kl MPU OMPOMIHEHHI banu
fioro cBiTiioM 3 noBx)HHOIO XBWI A =330HM . PoboTa Buxomy mis 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 dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TectoBe 3aBnanns Ne 3 Buxonaseunb I'pyna
1. Bxkaxite eHepretmuHi 30oHM npu Ttemmneparypax a) T=0 K i 6) T>0 K pmns uucroro bamu
HAIBIPOBITHUKA.
i 3
IW—= \——= W
e ——
B — Y — 2 e ——
A e 0 e 3% g
a) 0) B) r)
2. 3a SKUM 3 HaBeJICHUX CIiBBiTHOIICHb BU3HAYAETHCSA €HEPTisl KBaHTA CBiTia? Bamm
c 3
p=h/4 e=hv p=mc g=h—
A
3. Skuit 3 HaBeJCHUX BUPA3iB BIAMOBIAA€ CIIBBITHOIICHHIO HEBU3HAYCHOCTI U KOOPIMHAT 1 Bamn
iMIynecy?
AtAV >1 f f 3
V2 AWAL > 2 AXAp, = > AAw > 27
4, SIkuii 3 HaBeICHUX BUPA3iB HOCHTh Ha3BY 3aKOHY Pafi0aKTUBHOTO po3nany? bamn
_ugh Lt l W, 3
n:noe RT N:Noe N:H n:noe kT
5. Slke 3 HaBeJIeHUX KBAHTOBHX YHCENl BIIIOBiZae 3a KBaHTYBaHHS MPOCKIiI OpOiTaIbHOTO Bamm
MOMEHTY €JICKTPOHY B aTOMi BOZHIO?
[ | n | m | m, 3
6. OOrpyHTyiiTe 1 BiZoOpa3iTh PO3MIMIEHHS €HEPreTHYHX 30H B 001acTi P-N mepexonqy npu Bamm
BiJICYTHOCTI 30BHIITHBOT HATIPYTH. 5
7. 3HaiiTH KUIBKICTh NPOTOHIB 1 HEHTPOHIB B CKJIa i sA1pa aToMa Moioaeny. [TopsakoBuii Homep Bamu
MoIioneHy B nepioamuHiit cuctemi J[.1. Menneneepa 42, a maca (B a.0.M.) 95,94. 5
8. [ToOyay¥Te BONBT-aMIIEPHY XapaKTEPUCTHKY P-N Mepexody 1 KOpoTKo oOrpyHTyiiTe 11 Xif. bamu
5
9. Bu3HauuTH MakcUMajbHY NIBHAKICTH OTOENEKTPOHIB, 110 BUJIETLIH 13 1IE3i0 IIPH OCBITJICHHI bamu
fioro cBitiaom 3 gomkuHOW0 XBuiIl A =0,4mMxkMm. Pobora BUXOIy €JEKTpOHA i3 IE3it0 10
A=1,8¢eB.
10. | Ilorik eHeprii, moO BUIPOMIHIOETHCS 13 BIKOHIM IUIABHIBHOI Tedi, mopiBHIOEe 34 BrT. Bamm
BusHauntn Temrieparypy poO3IUIABIEHOTO METally B I€di, SKIIO IUIONIa OTBOPY JOPiBHIOE 10
6 cm’.
[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 dizsuko-maremaruunux aucuumiin HYI3Y

TecroBi 3aB1aHHs 10 3MicToBOro Moay.asi Ne4 ,,Dizuka aroma Ta aToMHOro siapa. Enementu ¢izukn

TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecToBe 3aB1aHHsa Ne 4 Bukonaseub I'pyna
1. 3a SKUM 3 HaBEJICHHUX CITiBBITHONICHb BU3HAUAETHCS IMIYJIbC KBaHTA CBiTia (oTOHA)? Bamm
c 3
p=h/4 g=hv p=mc g=h—
A
2. [1pu sIKUX SIEpHUX NEPETBOPEHHSX (PeaklisiX) BUALISETbCS eHeprist? bann
Ipwu 3mutTi . [pu cuHTE31 AP CICMEHTIB 3
. . IIpu moxim .. .
(cuHTe31) He Buninserscs cepelHbOT YaCTHHHU TaOJHII
TSDKKHUX Si7Iep
JIETKUX S1Ep J.1. Menneneena
3. Slkuii 13 HaBeIEHMWX HIDKYE BHIIAJIKIB IOOYJOBM EHEPreTHYHHMX 30H € XapakTepHuM i | bamm
MeTaiB?
VN 3
k) W
AW~3eB A
v AW=l1eB Wi
Wh_ Y e =
S ———— — e ————— p—. . ————
—_—— ——— o ————
a) 0) B) r)
4, Sxuii 3 HaBeIeHNX BUpasiB € piBHAHHAM EitHmTeiina mis portoedexry? Bamm
dsing=ma =h = A MVnac MW = A :
Q= E=hv hv = A+ > Vinin =
5. Sxa i3 BiAMOBiNEH BHW3HAYA€ 3aJEKHICTh KOHIEHTpAIl HOCIB cTpyMy Bixg Temmeparypu B | bamm
JIOMIIIIKOBOMY HAITiBITPOBITHHUKY?
3
_ —AW [ 2KT _ —AW, / 2KT _ —AW /2KT
nzconst n—noe n—N-ae ¢ I’]—Na +n0e
6. AbcomoTHO 4YopHe Timo Mae Ttemmeparypy 7 = 2900K. fAxi#i noexwHi XxBWmi BimmoBimae | bamm
MaKCHUMYM CIIEKTPaJbHOI IHTEHCHBHOCTI BHIIPOMIHIOBaHHS IIHOTO Tina? 5
7. Ske 13 BKa3aHWX Ha PHCYHKY 30BHIMIHIX MiTKIIOUeHb € mpsmuM? [loOynyiite BonpT-amnepHy | bamm
XapaKTEepUCTUKY AJIsl JAHHOTO BUIAJIKY 1 OOrpyHTYHiTE 11 Xiz.
5
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.  Menzaeneesa  gopiBHIOE 26 5
(M. =5,4858 -10™a.0.m).
9. B ckinpKku pa3iB 3MiHUTBCA KOHIIEHTPAIisl HOCIIB CTpyMy B YHCTOMY repMaHiro pH migBumeHHi | bamm
jioro temmeparypu 3 0 °C o 100 °C? Ilupura 3a60poHeHOI 30HH repMaHito gopisHioe 0.74 eB. 10
10. | Enexrpon IIPUCKOPIOETHCS €JIEKTPUYHUM 10JIEM 3 pi3HHUIIEIO noteHmianiB | bamm
U =150 B. XBuiib0BHiA TIPOIIEC 3 KOO JOBKHUHOIO XBUJII BiAMOBIIa€ pyXy eneKTpoHa? 10
[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.




Kadenp
TecToBi

a ¢pizuko-mMaTemMaruuHux aucuumiin HYI3Y
3aBJaHHs /10 3MicToBoro MoxyJist Ned ,,dizuka atoma Ta aroMHoro siapa. Enementun ¢izuxu

TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecToBe 3aBaanusa Ne 5 Bukxonasenn I'pyna
1. 3a SKUM 3 HaBEJICHUX CITiBBITHONICHb BU3HAUAETHCS CHEPTis KBaHTa CBiTIA? Bamm
— 2
p=h/4 e=hv p=mc E=mv’/2 3
2. 3a SKUM 3 HaBEJICHUX BHPa3iB BU3HAYAETHCS XBHIbOBA (DYHKIIiS JJIsl CTAIIOHAPHUX CTaHiB? Bamn
2m 2 3
d*x dx AY +— (W -W,)¥ =0 d“x
—2+2ﬁ—+a)02X=0 X=ACOS(a)t+g0) hZ( “) —2+CUOZX=0
dt dt dt
3. Sxuii 3 HaBeIGHNX BUPa3iB BU3HAYAE aKTHBHICTh PaJiOaKTHBHOTO po3many? Bamm
A=pT A= AN N = Noefﬂ dN = f (v) dv 3
4, Bubepite cxemy €HEpPreTHYHUX 30H U1 HAIIBIPOBIIHUKA P-THUIy 1 BKaXiTh Ha HIA MicIe Bamm
po3TanryBaHHs XiMiYHOTO OTEHIIATY
. 3
Wi —— W
e — W
- - - - -8
—y
—-y o fr— e —
—————— R & et p—
5. SIke 3 HaBelEHWX KBAaHTOBHMX YHCEN BiJIOBINA€ 3a KBAHTYBAHHS IPOEKIli BIaCHOTO MOMEHTY bamn
iMIysbCy (CHiHA) eEeKTPOHA B aTOMi BOIHIO?
[ | n | m | m, 3
6. UnM BiZIpi3HAETHCS CKIAM AMED 130TOMIB KucHIO ;O Ta ;0 ? bamn
5
7. PoboTa Buxoay enekTpoHa 3 kaiito 2 eB. 3Haiitu uepBoHy Mexy poToedekTy. banu
5
8. SIK 1 YOMY 3MIHIOETBCS €IEKTPONPOBIJHICTh YUCTOTO HAMIBIPOBIIHUKA MPH ITiABUILEHHI HOTO bamu
TemnepaTrypu? 5
9. Omip KpHCTama Y4MCTOro HamiBIpoOBigHMKa mpu Temmeparypi 0 "C nopisuioe 4-10° Om, a mpu bamu
temmneparypi 100 °C omip 3menmyerses 10 8-10° OM. BusHaunt mupuiuy 3a60pOHEHOT 30HM. 10
10. | OuiHuTH JiaMeTp MIJHOTO JAPOTY, MIO BHUKOPUCTOBYETHCS JJIsi BUTOTOBJICHHS IIJIABKOTO bamu
3ano0iKHUKa Ha CTpyM cuioo 1o SA. Temmeparypa muaBieHHs Mini jgopiBHioe 1356 K| 10
nuToMuil omip mpHM Wit Temneparypi cranoButh 0,1MkOm-M. BBaxartu, mo TerioBiizaua
BiIOyBa€THCS MIEPEBAKHO Yepe3 BUMIPOMIHIOBAHHS sIKe OJM3bKE JJ0 BUIIPOMIiHIOBaHHS a0COIIOTHO
YOPHOTO TiNa.
[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 dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecrToBe 3aBHaHHsa Ne 6 Bukonagpenn I'pyna

1. Sxuit 3 HaBeJeHWX BHpa3iB BH3HAYA€ IMOBIPHICTh 3HAXO/KCHHS YACTHHKHM B MeEXax Bamm

06’ emy dV?
dW = wav AW = s uH%dV AW = £,eE%dV dP = [w[* v 3
2. Bubepite cxemMy eHepreTWYHUX 30H U HaIliBOPOBIOHMKA N-THIYy 1 BKaXITh Ha HiM Micue bamu
pO3TallyBaHHs XiMIYHOTO MOTEHIIAITY
. 3
Wi —— W
— = W

Wb - e

— S — —= e —e

- 1—M—I . % —e—

3. B sSIKMX OAMHHIIIX BUMIPIOETHCS SKCIO3HIIHHA 1032 ONPOMIHIOBAHHS? bamu

bep | Kropi | PenTtren | bekkeperns 3

4, Slkmii 3 HaBEJNCHMX BHpPA3iB BH3HAYA€ 3allOBHEHHS CTaHIB €JICKTPOHAMH B aTOMi aproHy bamn

(mopsaxoBwii HOMep aproHy B nepionuudiit cuctemi 1.1. Menneneea mopisHroe 18)?
1522522p63323p64s1 1822522p4 1522522p63sl 1522522p63523p6 3
5. Bamm
Ska 3 HaBeneHUX Ha pUCYHKY KpuBux (1, 2, 3 abo
4) creKTpajibHOI IHTCHCHMBHOCTI BUIIPOMIiHIOBAHHS 3
BIJINIOBIIa€ HAMBHIIIH TeMmepaTypi?
2 | 4 3 | 1 3
6. PoboTa Buxoay ejaekTpoHa 3 Bodab(ppamy 4,5 eB. 3Haiitu uepBoHy Mexy poToedekTy. bamu
5

7. Sxuii i3 rpagikiB imoctpye posnoain depmi-/ipaka npu Temneparypi T>0 K? Bkaxith Ha Bbamm
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 mMaca (B a.0.Mm.) 137,34. Sxuif mopsakoBuiA HOMep Bamm
Oapito B mepioguuHiii cuctemi emementiB J[.I. MennaeneeBa? 3HaTH KiIbKICTh HEHTPOHIB B 5
CKJIaJi siipa aToma 6apiro.

9. B ckinbku pa3iB 30UIBIIMTHCSA BJIACHA CIEKTPOIPOBIAHICTh repMaHito (MupuHA 3a00pPOHEHOT bamu
30HH repmanito nopiBHioe 0.74 ¢B) B pe3ynabTari MiABUINEHHS HOro temmeparypu 3 27 °C no 10
127 °C?

10. | Mydenbna miu cnoxkuae notyxHicTe 0,5 kBt. Temneparypa il BHyTpilIHbOT HOBEpXHI HpHU bamu
BiIKpUTOMY OTBOpi niamerpoMm 5 cMm gopiBHioe 973 K. flka wacTWHa TOTYXHOCTi, IO 10
CITOJKHUBAETHCS, PO3CIFOETHCS CTIHKAMU?

[IpuitHATHII CTAaHIAPT OIIHKH
FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecToBe 3aBaanusa Ne 7 Bukxonasenn I'pyna
1. [Tpu sIKkuX AEpHUX NEPETBOPEHHSIX (PeaklisiX) BUALISIEThCS eHeprist? bann
. [Tpu cunresi sine 3
IIpu 3nutTI .. pu e AP
. . [Tpwm moaini TSHKKUX €JIEMEHTIB CepeHbOT
(cunTe3i) He Bupinserscs :
saep vactrHu Tabmuii J1.1.
JIETKUX sIAEp
MenneneeBa
2. Bxkaxite eHepreTidHi 30HH mpu temnepatypax a) T=0 K i 6) T>0 K nms HamiBmpoBimHUKa Bamm
N-Tumy.
W 3
Wi — WA — = Wi——
— —_—
> e ﬁ:__‘-
__ R - - —o— -»
e —e—— ———
— s Y - 2. — —e——
—_——— — asa—— —_——— e
EE— s — — ——— - —
—_— ———— ———
a) 6) B) F)
3. Slkuii 3 HaBeJeHMX BHpa3iB BKa3dye 3B’S30K MDK IHTETpaJbHOIO  Ta CHEKTPaJbHOIO bamu
IHTEHCHBHOCTSIMU BHITPOMIHIOBAaHHSI Harpitoro Tina?
@ d b 3
. R = _[ r,.dAi A ==
R =oT* R = dE/dSdt T noT
4, Slkuii 3 HaBeIeHUX BUPa3iB BU3HAYAE YACTOTY BUIIPOMIHIOBaHHS aTroma’? bamu
e=hv hy = mc? hyv = pc hv =W, -W,_ 3
5. 3a SKUM 3 HaBEJICHUX CITiBBiTHOIICHb BU3HAYAETHCS IMITYJIbC KBaHTA CBITIA? Bamm
p=h/A s=hv E =mc? p=mc 3
6 Sxe i3 BKa3aHMX Ha PHCYHKY 30BHIIIHIX MiTKIIOYCHb € 3BOpoTHUM? [loOymyiiTe BOJBT- Bamm
aMIIepHY XapaKTepPHUCTHKY JUIsl JaHOTO BUNAJKY i 0OTpyHTYHTE 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. Menzeneea nopisuioe 26 (M, = 5,4858 10 a.0.m). 5
8. AbconroTHO YopHe Tino mae temmeparypy 7 = 1450 K. SIkiii moBxkuHI XBHIJII BiJmoBinae bamu
MaKCHMYM CIIEKTPaJIbHOT IHTEHCHBHOCTI BUIIPOMIHIOBaHS [[bOTO Tisa? 5
9. IMpu 3wmini Temneparypu Big 50 K mo 75 K enekrponpoBifHICTh JIOMILIKOBOTO bamu
HamiBIPOBiHKUKA 301nbImiIacs B 50 pa3i. BU3HaunTH eHeprio akTHBALIl JOMIIIKH. 10
10. | 3HaiiTh ranbMiBHY Hampyry Juisi pOTOENEKTPOHIB, 10 EMITYIOTHCS KajJieM IPpH ONpPOMIHEHHI Bbamm
1oro cBiTIIoM 3 1oBxkUHOIO XBUIl A = 330HM . PobGoTa Buxomy utst Kautist opiBHIOE 2 eB. 10
[puiiHsaTHii cTaHAAPT OLIHKA
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecToBe 3aBaannsa Ne 8 Bukxonasenn I'pyna
1. Bubepith cxeMy eHEpreTMUHHMX 30H JJIS YUCTOTO HAIIBIPOBIIHUKA 1 BKaXITh HA HIH MicIe bamu
po3TanryBaHHs XiMiYHOTO OTEHIIATY.
3
Wh—/]/— Wi —/— W — Wi —/——
e S e m— —_—
PR e — —
- - —— -»
— e o2, r——— —c0— S
T —] f—n_r— [— 5 ——-— —'—'—_’_.7
—e— [ e — e et
— —— = ————
2. SIkuii 3 HaBeIGHUX BUPA3iB BiJINOBIIAa€ 3aKOHy BiHa JJ1s1 aGCONMIOTHO YOPHOTO Tina? Bamn
o d b 3
. R=[r di ==
R =oT* R = dE/dSdt A1 An =7
0
3. Slkuii 3 HaBeIeHUX BUPA3iB BU3HAYAE CHEPTil0 eJIEKTPOHA B aTOMi BOJIHIO? bamu
X, 3
h* me* 1
- n W, =e(p —¢ W, =-— = W:J.ede
" 8ma’ »=e(a-e) " 8glh’n’ "
4. Ska 3 HaBeZeHUX (POPMYJI BIAMOBINAE 3B’ I3KY MEPiojia HAMIBPO3MAAy 3 CTAJIOK po3naay? bamu
In2 | 3
T =2x\(/g T=27/w T=—1C T=—
A v
5. Ska i3 popmyn € dyrkiiero posmoniny Depmi-Jlipaka? banu
~W, /KT mv? 3
1 e 1 -
R S (Y . D I T Yy e
W — )/ KT -W. /KT W —)/ KT
e( ) -1 Ze i e( u)! +1
6. Bigo6pasite rpadik 3aMeKHOCTI MHTOMOIO OIOpY MeTaly BiJl TeMIeparypd i KOPOTKO banu
MOSICHITH (PI3UYHY MTPUPOJY AAHOT 3aJISKHOCTI. 5
7. 3HalaiTh eHeprito gecsaTu GOTOHIB 3 HOBKMHOI XBWII A = 662 mm. (h=6,6 10 3k -, bamu
c=310° m/c). 5
8. 3HailTH KiJbKICTh IPOTOHIB 1 HEWTPOHIB B CKJIAJI siipa aToMa cTpoHuito. [lopsakoBuit Homep Bamu
cTpoHmito B nepionuyHiii cuctemi /1.1 Menneneesa 38, a maca (B a.0.Mm.) 87,62. 5
9. ENeKTpoH NpHUCKOPIOETHCS EJIEKTPUYHMM IojieM 3 pisHunero mnoreHumianis U = 150 B. bamu
XBUIIBOBUI TPOIIEC 3 SIKOKO TOBKUHOIO XBUJII BiJIIIOBIAE PYXy €JICKTPOHA? 10
10. | BusHauutu sIK 1 B CKUIBKM pa3iB 3MIiHWIAcs B pe3yNbTaTi HarpiBaHHs IOTYKHICTh bamu
BUIIPOMIHIOBAaHHS a0COJIIOTHO YOPHOTO TiJia, SIKIIO JOBXKMHA XBHJI, Ha SIKYy IPHXOIMTHCS 10
MaKCHMaJllbHe 3HA4YEeHHS CIEeKTPaJbHOI IHTEHCHBHOCTI BHMIPOMIHIOBAHHS 3MEHILIMJIACS 3
Ay =7208m po A, =400um.
[IpuitHATHII CTaHIAPT OIHKH
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecToBe 3aBHanusa Ne 9 Bukxonasenn I'pyna
1. Slkuii 3 HaBeIeHUWX BHpa3iB BU3HA4Ya€ YHUCEIbHE 3HAUEHHS CIIIHOBOI'O MOMEHTa IMITYJIbCY bann
€JICKTPOHA B aTOMi BOJHIO?
eh eh 3
Ly =yS(s+)n | P, =yl(I+])_— L=JI(+D) 7 R =4S+ —
. =5GE+D S NI s -
2. Sxuii 3 HaBeIGHNX BUPa3iB HOCUTH HAa3BY 3aKOHY paJioaKTHBHOTO po3nary? Bamm
ugh E W, 3
_HIT _at _n
- RT N =N,e N=— _ kT
n=n,e 0 d n=n,e
3. Sxuil i3 HaBeOeHWX HIDKYE BUMANKIB MOOYIOBH CHEPTreTHYHHX 30H € XapaKTepHHM IS Bamm
HaTiBIPOBITHUKIB N-THITY?
R 3
Wi —— W
e — W
- - - - -8
Wi S —e——
=T a— — e — e
e e pr—. . — o . —
e = —— —r—e ———
a) 0) B) r)
4, Sxuit 3 HaBemeHUX BHpa3iB BiAmoBimae 3akoHy Credana — bompiMaHa s abCONMIOTHO Bamm
YOPHOTO Tina?
4 R = J‘IZ dai =_
R" =0T R = dE/dSdt JGar An =7
5. SIke 3 HaBeJCHMX KBAHTOBUX YHCEJl BIJIIOBI/IA€ 32 KBAaHTYBaHHS IPOEKLi] BIACHOTO MOMEHTY bann
iMIysibca (CITiHa) eIeKTPOHA B aTOMi BOJTHIO?
[ | n | m | m, 3
6. Temmneparypa T abconroTHO YOpHOTO TiIa 3MiHMIack npu HarpiBanHi Big 1000 no 3000K. B bann
CKIIbKU pa3iB 30UIbIIMIACH NPHU LLOMY IHTErpajbHa IHTEHCHBHICTh BUIIPOMIHIOBAaHHS ? 5
7. OOrpyHTyiiTe i BiOOpa3iTh PO3MILEHHS SHEPreTHYHX 30H B o0yiacTi P-N mepexony Mpu bamu
BiJICYTHOCTI 30BHIIIHBOT HAIIPYTH. 5
8. UuM Biapi3HSETHCS CKIAA siep i30TomiB KucHi O ta ,0*°? bamu
5
9. Bu3HaunTH MakcUMasbHY HIBUAKICTH (DOTOETIEKTPOHIB, 1[0 BUJICTUIH i3 Kail0 IPH OCBITICHHI bamu
jioro citioM 3 gactororo 6 -10*° I'. PoGoTa BUXOIy eleKTpoHa i3 Kamito A =2 eB. 10
10. | Ilpu 3pocranui Temmeparypu 1 aOCOJIOTHO YOPHOI'O Tijia B JBa pa3u JOBXKHHA XBHJII bamu
A max, SAKIH BIITMOBiZa€ MaKCHMyM CHEKTPANbHOI IHTCHCHBHOCTI BHIIPOMIHIOBaHHS, 10
smeHImmIack Ha AL = 400uM. Bu3HauTe movaTKOBY i KiHIIEBY TEMIEPaTypH.
[puiiHsaTHii cTaHAAPT OLIHKU
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecrToBe 3aBnanHsa Ne 10 Bukonaseub I'pyna
1. Sxuil 3 HaBeICHWX BUpPa3iB BU3HAYAE YUCENhHE 3HAUYCHHS OPOITaJIHbHOIO MOMEHTA IMITYIIBCY Bamm
€JIEKTPOHA B aTOMi BOJHIO?
L=\3G DA | P=IT+D) L=JiT+Dn P, =56 +D) = ’
s 2m, m,

2. SIK 3aJ1eKUTh MUTOMA €HEPTisd 3B 13Ky MK HYKIOHAMH B SApI Big Horo MacoBoro ynciaa M? Bamm

ITpu 3pocranni M 3

CIIOYATKY

He 3anexurs IIponopuiitna /M [ponopuiitna e"

30LTBITYEThCA, @
TTOTIM 3MEHIITY€THCS

3. Sxuil 13 HaBeOEHWX HIDKYE BUMANKIB MOOYIOBM CHEPTreTHYHHX 30H € XapaKTepHHM IS Bamm

HaTBIPOBITHUKIB P-THITY?
. 3
Wi —— W
e — W
- - - .
Wi o et -
A = ——————
e — - — J— . — L . —
— —— —————— — s —
— —r-— f— . wr— f— . a———
a) 6) B) r)
4, SIkuii 3 HaBeICHUX BUPA3iB BU3HAYAE YACTOTY BHIIPOMIHIOBaHHS aroMa? bamn
5. Sxuii 3 HaBeIeHNX BUPAa3iB BU3HAYAE JOBXKHUHY XBHIII e-bpoiins? Bamm
h v h 3
A=— A=— A=vT A=—
p 1% mv
6. 3HaiiTn iMITysI6C (POTOHA CBITIIOBOTO BUIIPOMIHIOBAHHS 3 JIOBKHHOIO XBHII A =550HM . banu
5
7. [MoOymy¥iTe BONBT-aMIIEPHY XapaKTEPUCTHKY P-N MepeXxoay 1 KOPOTKO oOrpyHTYiiTe 11 Xif. Bbamm
5

8. B ckmani atoma me3iro 55 enekTpoHis, a ioro maca (B a.o.m.) 132,905. Ha sixkomy wmicii B basnu
nepiognuHiid cuctemi J[.I. MenneneeBa 3HaXOAUThCS Le3iii? 3HAUTH KiJIBKICTh HEUTPOHIB B 5
CKJIaJli s/Ipa aToMa IIe3iro.

9. ToTiK eHeprii, IO BHIPOMIHIOETHCS 3 BIKOHIIS IUIABHIBHOI IIedi 3 IUIOMICI0 OTBOPY 6 CM” Bamm
nopiBHioe 34 BT. BusHauuTH JOBXHHY XBWIII Ha SIKY IPUXOJUTHCS MaKCHUMAJIbHE 3HAUEHHS 10
CIIEKTPAITBbHOI IHTEHCHBHOCTI BUIIPOMIiHIOBaHHSI.

10. | 3maittu crany [lnanka h, skmo Bigomo, 1o (OToeneKTpoHH, BHOUTI 3 MOBEpXHI MeTaja Bamm

. 15 -1 . .
cBiTIIOM 3 wacToTom0 2,2 10" ¢! | moBHicTIO 3aTPUMYIOTECS raNbMIiBHOIO Hampyroo 6,6 B, a 10
. 15 -1
BHOHTI cBiTIOM 3 wactoroo 4,6° 10" ¢ — mampyroro 16,5 B.
[puiiHsaTHii cTaHAAPT OLIHKA
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TectoBe 3aBnannsa Ne 11 Buxonaseun I'pyna

1. Sxa i3 BigmoBiZeW BH3HAYA€e 3aJEXKHICTh KOHIIEHTpAIlil HOCIiB CTpyMy BiI TeMmIepaTrypud B Bamm
YICTOMY HaBIIPOBITHHUKY?

_ —AW 12KT _ —AW, 1 2KT _ —AW ] 2KT 3
n = const n=nye n=N,e n=N,+n,e

2. Sxuil i3 HaBeAGHUWX HIKYE BHIAJKIB MOOYIOBU EHEPreTUYHHX 30H € XapaKTepHUM I Bamm

HATIBIPOBITHUKIB?
N 3
a W
AW~3eB Y
AW~ leB Wi

Wi e o —“H _—
—i f— = ] E——— ——-.—I

> B 3 e —

— —_——— > ———

a) 6) B) r)

3. SIke 3 HaBeJleHNX KBAaHTOBUX YMCEIN BIJINOBiNa€ 32 KBAHTYBAHHS €HEPTii €JIeKTPOHa B aToMi bamu
BOJIHIO?

I n m | m. 3

4, Sxuii 3 HaBeIeHNX BUPAa3iB BU3HAYAE JOBXKHUHY XBIIII e-bpoiins? Bamm

h v h 3
A=— A== A=VT A=—
p v mv
5. Ska 3 HaBeZieHUX (JOPMYJI BIAMIOBINAE 3B’ A3KY MEPio/ia HAMIBPO3Maay 3 CTAJIOK po3naay? banu
In2 I 3
T=2r.g T=27/w T=—25 T=_
A 1%
6. Pobota Buxony enexrpoHa 3 xaumito 2 eB. 3HaiiTn uepBoHy Mexy poToedeKTy. Bamm
5

7. B ckiani sinpa aroma cpi6na 108 HykioHiB i 47 nportoHiB. SIkuii nmopsiikoBuii Homep cpidia Bamu
B mepionuyHiil cuctemi ernemeHTiB [.I. MeHzaeneeBa i CKiNbKH HEHTPOHIB B CKIIAAi HOTO 5
siipa?

8. 3HaiiTn eHepriro (poToHa 3 JOBXMUHOIO XBIIL A =550HM . banu

5

9. Slke i3 BKa3aHMX Ha PUCYHKY 30BHIIIHIX MiIKIIOUYeHb € mpsmum? [loOyamyiite BOJBT- Bamm
aMIIepHY XapaKTepUCTHKY JUIs JaHOTO BUNAJKY i OOTpyHTYHTE ii.

10
- p n -+ + p . .

10. | OuiHUTH AiaMeTp MIJHOTO JPOTY, IO BUKOPHCTOBYETHCS ISl BUTOTOBJICHHS IIJIABKOTO bann
3armo0iKHMKAa Ha CTpyM cmiioio 1o SA. Temmeparypa muaBieHHS Miai nopiBHioe 1356K, 10
MMUTOMHUK omip mpu niif Temmneparypi craHoButs 0,1MxkOm-M. BBaxartn, mo TerwioBiggada
BiIOYBAa€ThCS TEPEBAKHO UYEpe3 BUIPOMIHIOBAHHS SK€ ONM3bKE A0 BHUIIPOMIHIOBAHHS
a0COJIFOTHO YOPHOTO Tijia.

[IpuiiHaTHii CTaHAAPT OLIHKU
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBganusa Ne 12 Bukonagpenn I'pyna

1. Sxuil i3 HaBeOeHWX HIDKYE BUMANIKIB MOOYIOBH CHEPreTHYHHX 30H € XapaKTepHHM IS Bamm

YICTHX HAIliBIIPOBiTHUKIB?
. 3
Wi —— W
e — W
Ll o ol S b
Wk | == i S —
R e - ———— —ee—————
o ww —.-.—" —_—— s
a) 6) B) r)
2. Sxa i3 popmyn e dpyskiero posmoninry Depmi-Zipaka? Bamm
-W. /KT mv? 3
1 e 1 -
fo 1 o oL )= ne Man?
W — 1) /KT W /KT —
e( u) _1 Ze i e(W y)/kT +1
3. SIkuit 3 HaBeIGHUX BUPA3iB BH3HAYAE CITIBBIIHOIICHH HEBU3HAUYCHOCTEH IS Yacy i eHeprii? bamu
h i 3
AtAy 21 AWAL > > AXAp, > > AMAw =27
4, Slkuii 3 HaBeAGHUX BHPa3iB BU3HAUAE YHCEIbHE 3HAYCHHS OpOITaIbHOrO MarHiTHOTO MOMEHTY bann
€JICKTPOHA B aTOMi BOJHIO?
eh eh 3
Ly =/S(S+D) 7 R =yll+D) — L=JlQ+D 7 P, =S(S+1)—
. =\56+]) Jay oo i+ s o
5. Sk 3a1eXHUTh MUTOMA SHEPTisd 3B 3Ky MiX HYKIOHAMH B s/pi Bix iloro MacoBoro uncia M? bamn
ITpu 3pocTanHi M 3
CIOYaTKy . o M
He 3anexurs . J
36imbIIyeThCS, 2 [ponopuiitna M IIponopuiiina €
HOTIM 3MEHITYEThCS
6. PoboTa Buxony enexrpoHa 3 Bomb(pamy 4,5 eB. 3Haiitu uepBoHy Mexy poToedeKTy. Bamm
5
7. Iepion HamiBposmangy Ans 4 RN 222 JOPIBHIOE Tl/2 =3,82 nobu. 3HaiiTu cramy pamio- banu
5
aKTHBHOTO PO3Majy i 4 Rn 2.
8. 3HaiTH Macy ()OTOHA CBITJIOBOIO BUIIPOMIHIOBAHS 3 TOBXKUHOWO XBWwiI A =550HM . bamu
5

9. IMToBepxHst abcomoTHO yopHoro Tina Harpita 1o T = 1000 K. B ckinbku pasziB 3MiHUTBCS bamu
JIOBXKHHA XBHJIi, Kl BIAMOBITa€ MaKCUMyM CIIEKTPAIbHOI IHTEHCHBHOCTI BUIIPOMIHIOBAHHS, 10
nipu 30ibIeHH] TeMiieparypu Tina Ha AT = 500K .

10. | B ckinbku pa3iB 301IbLIMTHCS JOMIIIKOBA €JIEKTPONPOBIJAHICTD TePMaHil0 TPH IiIBUILEHHI Bbamm
rioro Temnepatyp 3 10 K g0 30 K? Enepris aktusanii qomimku gopiatoe 0,01 eB. B ckinbku 10
pasiB mpu IbOMY 3MIHUTBCS BJIACHA EJEKTPONPOBIAHICTh (IIMPHUHA 3a00POHEHOI 30HH
repmanito fopisHioe 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 dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBgannsa Ne 13 Buxonaseun I'pyna
1. Sxuil i3 HaBeOeHWX HIDKYE BUMANKIB IMOOYZOBH CHEPTreTHYHUX 30H € XapaKTepHUM UL Bamm
HaTiBIPOBITHUKIB P-THITY?
I 3
W — W
—— W
Tee s
Wae__ | | == e = S —
‘ e — = ee——
a) 6) B) r)
2. 3a AKUM 3 HaBEJICHUX CITiBBITHOIICHb BU3HAYAETHCS CHEPTis KBaHTa CBiTIA? Bamm
c 3
p=h/4 e=hv p=mc e=h—
A
3. Slkuit 3 HaBeJCHUX BUPA3iB BIMOBIIA€ CIIBBITHOIICHHIO HEBU3HAYCHOCTI U KOOPIHMHAT 1 Bamn
iMITyJbCY?
AtAY >1 h h 3
V2 AWAL > 2 AXApP, = > AAw > 27
4, SIkuii 3 HaBeICHUX BUPA3iB HOCHTh Ha3BY 3aKOHY Pali0aKTUBHOTO po3nany? bamn
_ugh it l A 8
n:noe RT N:Noe N:E n:noe KT
5. Slke 3 HaBeJEGHUX KBAHTOBHMX YHCENl BIIMOBIZae 3a KBaHTYBaHHS IPOEKIlI OpOiTalIbHOTO bamu
MOMEHTY EJICKTPOHY B aTOMi BOZHIO?
[ | n | m | m, 3
6. Skuii i3 rpadikiB imoctpye posmnoain depmi-Lipaka npu Temneparypi T>0 K? Bkaxits Ha bamm
nanomy rpadiky exeprito @epmi (W) i 3nauenns f npu W=WE.
5
f f
W W
7. 3HaiiTH KUIBKICTh NPOTOHIB 1 HEHTPOHIB B CKIIaAi spa aToMa Mojibaeny. [TopsiikoBuii Homep bamu
MoJibaeHy B nepioguuHiii cuctemi J.I. Menneneesa 42, a maca (B a.0.M.) 95,94. 5
8. Sk 1 4OMy 3MIHIOETBCS €IEKTPOIIPOBITHICTH YHCTOTO HAMIBIPOBIIHUKA TIPU MiABHIICHHI HOTO Bamm
TemnepaTrypu? 5
9. Bu3HaunTH MakcHUMaIbHY IIBUAKICT (DOTOCIEKTPOHIB, IO BIJICTLUIN 13 LE3iI0 IPH OCBITICHHI Bamm
fioro cBitiom 3 gomkuHO XBWiIl A=0,4Mxm. Pobora BuXOmy €IIEKTpOHA i3 IE3it0 10
A =1,8eB.
10. | Morik eHeprii, IO BUIPOMIHIOETHCS 13 BIKOHIS IUIABWJIBHOI Tedi, jaopiBHioe 34 Br. banu
Bu3HauuTH TeMiieparypy pO3IUIABIEHOTO MeETally B Iedi, SKIIO IUIOa 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 dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBpanusa Ne 14 Bukonagpenn I'pyna
1. Sxuii 3 HaBeneHNX BUpa3iB BiamoBigae 3akony Kipxroda? Bamm
: Gt . mv? °
dsinp=ma| |—=—|=..=| = | =R"(4T) hy = A+—mx .., = A
Hr ), Hr ), 2
2. [pu SKKX AOepHUX NEPETBOPEHHSX (peaKIlisix) BUIUISETHCS eHepris? Bamm
[pwu 3mwrTi [pu mopimi [Ipu cuHTeE31 SAICP ETMEMEHTIB 3
(cuHTE31) He Buninserscs TSOKKUX SOCP CepeaHbO1 YacTH HU TaOJHIIi
JIETKUX JEP J1.I. MenneneeBa
3. 30BHINIHA KOHTAKTHA Pi3HMILI IOTEHIIIAJIIB BU3HAYAETHCS PIBHSIHHIM bamn
Ap=(A-A)le Ap=q/C Agp:—jE-dl Ap=—E-Al 3
4, Sxwuii 3 HaBeIeHNX BUpasiB € piBHAHHAM EitHmreiina mis portoedexry? Bamm
. mv?2 3
dsinp=mA e=hv hy = A+_2max hv,, = A
5. Bxkaxite enepretuuHi 30oHM 1npu Temneparypax a) T=0 K 1 6) T>0 K pmnas wuuncroro | bamn
HariBIIPOBITHHUKA.
3
byl =——— Wi W
e r— W
- - - .
- - —0— -»
L e —r—e —
———— — e —-———————
iy ————— —_— & ﬁ'._"
a) 0) B) r)
6. AbcomoTHO YopHe Tio Mae Temmepatypy I’ = 2900K. Skiit qoBKWMHI XBHII BiAIIOBiAae MakcuMyM | bamm
CIEKTPaTBbHOI iIHTECHCHBHOCTI BUIIPOMIHIOBAHHS IIHOTO Tija? 5
7. 3HaiiTh iMIyIbC (POTOHA, AKIIO iforo eHepris nopiBHIoE £ =6,6-107 [k . banu
5
8. 3HalTH Macy sapa aToMma 3alliza, SKIIO Maca aroMa B a.0.M. AOpiBHIOe 55,847, a mopsakoBuit Banu
HOMep eJeMeHTa B nepioguuHiit cuctemi 1.1. Menneneea nqopisHroe 26. 5
9. B ckinmbku pasiB 3MIHHTHCS KOHIIEHTpAIlisl HOCI{B CTpPyMy B YHCTOMY T€pPMaHIIO TpH MiABHINCHHI | bamm
jioro Temmeparypu 3 0 °C 1o 100 °C? Illnpuna 3a60poHeHOT 30HH TepMaHito 1opiBHiOe 0.74 ¢B. 10
10. | EnekTpoH MPUCKOPIOETHCS EICKTPHUYHUM I0jieM 3 pisHuiiero norermiaiie U = 150 B. XswisoBuii | bamu
TIPOLIEC 3 KOO JOBXKMHOIO XBHJII BIJIIOBIAE pyXy eJIeKTpoHa? 10
[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.




Kadenp
TecToBi

a ¢pizuko-mMaTemMaruuHux aucuumiin HYI3Y
3aBJaHHs /10 3MicToBoro MoxyJist Ned ,,dizuka atoma Ta aroMHoro siapa. Enementun ¢izuxu

TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBpanusa Ne 15 Bukonagpenn I'pyna
1. 3a SKUM 3 HaBEJICHUX CITiBBITHONICHb BU3HAUAETHCS CHEPTis KBaHTa CBiTIA? Bamm
— 2
p=h/4 e=hv 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
—2+2ﬁ—+a)02X=0 X=ACOS(a)t+g0) hZ( “) —2+CUOZX=0
dt dt dt
3. Sxuii 3 HaBeIGHNX BUPa3iB BU3HAYAE aKTHBHICTh PaJiOaKTHBHOTO po3many? Bamm
A=pT A=IN N=Ne™" dN = f (v) dv 3
4, Bubepith cxeMy €HEpPreTHYHHX 30H I METaly 1 BKaXiTh Ha HIHl Miclle pO3TalryBaHHS Bamm
XIMIYHOT'O IOTCHIIATY.
3
W W
W
> - - .
T | =
Wi —_— e p—————— o
———————— e —— . ———
e ———— f— e e
a) 0) B) r)
5. SIke 3 HaBeIeHMX KBAaHTOBUX YHCEJ BIiANOBiNae 3a KBAHTYBAaHHS IPOCKLIl BIACHOTO MOMEHTY banu
iMIysbCy (CHiHA) eEeKTPOHA B aTOMi BOIHIO?
[ | n | m | m, 3
6. UKM BiApI3HAETHCS CKIAL siaep i30ToNiB KucHio ;0 ta 0 ? bamn
5
7. Pobota Buxony enexrpoHa 3 xauito 2 eB. 3HaiiTn uepBoHy Mexy poToedeKTy. Bamm
5
8. Sxuit i3 rpadikiB itroctpye posmonin depmi-Iipaka mpu temmnepatypi T=0 K? Bkaxite Ha Bamm
nanomy rpadiky eneprito ®epmi (We) i 3nauenns f npu W=0.
5
f f
W W
9. [Tpu 3mini Temneparypu Big 50 K 1o 75 K enexktponpoBiiHICTh JOMIIIKOBOTO HaMiBIIPOBIAHUKA bamu
36ubInmiacs B 50 pasiB. Bu3HaunTy eHeprito akTUBALl TOMIIIKH. 10
10. | BusHauutd sSK 1 B CKUIBKM pa3iB 3MiHWJIAacs B pe3ylbTaTi HarpiBaHHS IOTYXHICTh bamu
BUIIPOMIHIOBAaHHSI a0COJIIOTHO YOPHOTO TiNa, SKIIO JOBXXMHA XBHJI, Ha SIKy HPUXOIUTHCS 10
MaKCHMaJlbHe 3HAUEeHHSl CIEKTPaJbHOT IHTEHCUBHOCTI BHUIPOMIHIOBAHHS 3MEHLIMIACS 3
A =720mv n0 A, =400m.
[IpuitHATHII CTAaHIAPT 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 dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aB1annsa Ne 16 Bukonaseub I'pyna

1. Sxuil i3 HaBeJAGHMX HIKYE BHIAJKIB MOOYIOBU EHEPreTUYHHX 30H € XapaKTepHUM I Bamm
JieneKTpuKiB?

W"= 3
) W
AW~3¢B Y
Y AW=1eB Wi
Wi Y i S — S —
‘ e g e ———
e e o ] ——
a) 0) B) r)
2. 30BHIMIHS KOHTAKTHA PI3HUI ITOTEHITIaNIiB BU3HAYAETHCS PiBHIHHIM Bamm

Ap=(A-A)le | Ap=qlC Ap=—[E.di Ap=—E-Al 3

3. SIke 3 HaBeJEHMX KBAaHTOBUX YHCEIl BiJIIOBIAE 32 KBAaHTYBaHHS CHEPTii €JIEKTPOHY B aTOMi bamu
BOJIHIO?

I | n m | ms 3

4, Sxuii 3 HaBeIeHNX BUPAa3iB BU3HAYAE JOBXKHUHY XBHIII ae-bpoiins? Bamm

h v h 3
A=— A== A=VT A=—0
p 1% mv
5. Slka 3 HaBeZieHUX (JOPMYJT 3B’S3Y€ MEPiojia HAMIBPO3MAay 3 CTAJIOK Po3naay? banu
In2 I 3
T=2x7l/9 T=27/0w T=—-1 T=—
A v
6. Pobota Buxony enexrpoHa 3 xaiito 2 eB. 3HaiiTn uepBoHy Mexy poToedeKTy. Bbamm
5

7. B cxmani atoma Bomb(ppama 74 enmekTpoHH, a i#oro Maca (B a.0.m.) 183.85. Sxuit Bamm
MOpSAKOBUH HOMep Boib(pama B mepiomuuHiii cuctemi emementiB [I.I. Menneneesa? 5
3HaWUTH KUTBKICTh HEUTPOHIB B CKJIAJIi s/Ipa aToOMa BoJb(pama.

8. 3HaiiTu eHepriro (poToHa 3 JOBXNUHOIO XBIIL A =550HM . banu

5

9. Bu3HaYNTH KOHICHTPAIiI0 ENEKTPOHIB i JIPOK B YHCTOMY TepMaHii 3 MHTOMHM OIOPOM Bamm
0,47 Owm'M, SKIIO 0OpU HampykeHocti enekTpuuHoro monst 0,94 B/M  mBuakicts 10
YIOPSZIKOBAHOTO PYXy €JIEKTPOHIB i Iipok B Hbomy jopiBHioe 0,36 m/c i 0,17 wml/c
BIIIIOBITHO.

10. | IloBepxus Tima Harpita mo Temmeparypu 1 = 1000 K. IMoriMm omHa momoBuMHa HOTO Bamm
moBepxHi HarpiBaeTtbest HA AT = 100K, ixma oxosnomkyerscst Ha AT = 100 K. B ckijgbku 10
pa3iB 3MIHUTBCS TOTYXKHICTh BHUIIPOMIHIOBaHHS 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 dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBganusa Ne 17 Bukonagpenn I'pyna
1. Sxa i3 BiAmoBimel BW3HAUa€ 3aKHICTH KOHIICHTpamii HOCI{B CTpyMy BiI TeMmepaTypu y
Mmetami?
—AW [ 2kT —AW; / 2kT —AW / 2KT
n=const | N=nge n=N,e"™ n=N, +n,e
2. Slkuii i3 HaBeJEHMX HW)KYE BUIMAJIKIB MOOYJOBH EHEPTeTHMYHUX 30H € XapaKTEepHUM IS bann
HamiBIIPOBITHHUKIB N-THITY?
. 3
Wi —— W
—_— W
Tees e
Wi P —r—
—— S o — e e —
—————— —— e — e e —
a) 6) B) r)
3. SIkuit 3 HaBeICHUX BUPAa3iB BU3HAYAE CIIBBIIHONICHHS HCBU3HAYCHOCTEH IS Yacy i eHeprii? bamu
n i 3
AtAv 21 AWAL > 5 AXAp, 2 5 AtAw > 27
4, SIkumit 3 HaBeIeHNX BHPA3iB BU3HAYAE YHCEIIbHE 3HAYCHHS OpOiTalbHOIO MarHiTHOrO MOMEHTY banu
eIICKTPOHA B aTOMi BOJHIO?
eh eh 3
L =\SE+Dn P =JI(l+1) — L=JI(+1) 7 P, =/S(S+1)—
S ( ) M 2me ( ) S me
5. Sk 3a1IeXUTh MUTOMA SHEPTisd 3B 3Ky MiX HYKIOHAMH B s7Ipi Bix iloro macoBoro uncia M? Bamn
ITpu 3pocTanHi M 3
CIOYaTKy . .\, M
He 3anexurs . J
301IBIIy€THCS, A Hponopuifita VM Hponopuiiina €
HOTIM 3MEHIIYEThCSI
6. Tepion HamiBposmamy a1 4 RN “? nopisHioe Ty, =3,82 nobu. 3HaiiniTe crany papio- bam
5
aKTUBHOTO po3many I g Rn 22
7. 3HaiiniTh iMIysibc POTOHA CBITIIOBOrO BUNPOMIHIOBAHHS 3 JOBXHUHO XBWIII A =550HM . Bamu
5
8. Bino6pa3ite rpadik 3a’ieKHOCTI NMUTOMOIO ONOpY METally BiJl TEeMIEpaTypu 1 KOPOTKO bamu
MOSICHITH PI3UYHY MTPUPOJLY AAHOT 3aJIEKHOCTI. 5
9. [oBepxHst abcomoTHO yopHoro Tina Harpita jo T = 1000 K. B ckinbku pa3iB 3MiHUTBCS bamu
JIOBXKHMHA XBWJIi, SIKIH BiIIOBIIa€ MAKCUMYM CIIEKTPAIbHOT IHTCHCUBHOCTI BHIIPOMIHIOBAHHSI, 10
nipu 30ibIeHH] TeMiieparypu Tina Ha AT = 500K .
10. | 3HaifTu ranbMiBHY Hampyry Juisl (OTOENEKTPOHIB, 10 MOKMAAIOTH KaJlil NPU ONPOMiHEHHI banu
fioro cBiTiioM 3 noBx)HHOIO XBWI A =330HM . PoboTa Buxomy mis 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 dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecToBe 3aBranns Ne 18 Buxonaseunb I'pyna
1. Bxkaxite eHepretmuHi 30oHM npu Ttemmneparypax a) T=0 K i 6) T>0 K pmns uucroro bamu
HAIBIPOBITHUKA.
i 3
IW—= \——= W
e ——
B — Y — 2 e ——
A e 0 e 3% g
a) 0) B) r)
2. 3a SKUM 3 HaBEJICHUX CITiBBiTHOIICHb BU3HAUAETHCS CHEPTis KBaHTa CBiTIA? Bamm
c 3
p=h/4 e=hv p=mc g=h—
A
3. Slkuit 3 HaBeJCHUX BUPA3iB BIAMOBIAA€ CIHIBBIJHOIICHHIO HEBU3HAYCHOCTI IS KOOPIUHAT i Bamn
iMIynecy?
AtAV >1 f f 3
V2 AWAL > 2 AXAp, = > AAw > 27
4, SIkuii 3 HaBeICHUX BUPA3iB HOCHTh Ha3BY 3aKOHY Pafi0aKTUBHOTO po3nany? bamn
_ugh Lt l W, 3
n:noe RT N:Noe N:H n:noe kT
5. Slke 3 HaBeJIeHUX KBAHTOBHX YHCENl BIIIOBiZae 3a KBaHTYBaHHS MPOCKIiI OpOiTaIbHOTO Bamm
MOMEHTY €JICKTPOHY B aTOMi BOZHIO?
[ | n | m | m, 3
6. OOrpyHTyiiTe 1 BigoOpa3iTh pO3MIMIEHHS €HEPreTHYHX 30H B o0iacTi P-N mepexonqy mnpu Bamm
BiJICYTHOCTI 30BHIITHBOT HATIPYTH. 5
7. 3HaiiTH KUIBKICTh NPOTOHIB 1 HEHTPOHIB B CKJIa i sA1pa aToMa Moioaeny. [TopsakoBuii Homep Bamu
MoIioeHy B nepioamuHiit cuctemi J[.I. Menneneepa 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. Bu3HauuTH MakcUMajbHY NIBHAKICTH OTOENEKTPOHIB, 110 BUJIETLIH 13 1IE3i0 IIPH OCBITJICHHI bamu
fioro cBitiom 3 gomkuHO XBWiIl A =0,4MxM. Pobora BuXOmy eJIeKTpOHA i3 IE3it0 10
A=1,8¢eB.
10. | Ilorik eHeprii, moO BUIPOMIHIOETHCS 13 BIKOHIM IUIABHIBHOI Tedi, mopiBHIOEe 34 BrT. Bamm
BusHauntn Temrieparypy poO3IUIABIEHOTO METally B I€di, SKIIO IUIONIa OTBOPY JOPiBHIOE 10
6 cm’.
[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 dizsuko-maremaruunux aucuumiin HYI3Y

TecroBi 3aB1aHHs 10 3MicToBOro Moay.asi Ne4 ,,Dizuka aroma Ta aToMHOro siapa. Enementu ¢izukn

TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBgannsa Ne 19 Buxonaseun I'pyna
1. 3a SKUM 3 HaBEJICHHUX CITiBBITHONICHb BU3HAUAETHCS IMIYJIbC KBaHTA CBiTia (oTOHA)? Bamm
c 3
p=h/4 g=hv p=mc g=h—
A
2. [1pu sIKUX SIEpHUX NEPETBOPEHHSX (PeaklisiX) BUALISETbCS eHeprist? bann
Ipwu 3mutTi . [pu cuHTE31 A7CP CICMEHTIB 3
. . IIpu moxim .. .
(cuHTe31) He Buninserscs cepeHbOl YaCTHHU TaOIHII
TSDKKHUX S71ep
JIETKUX S1Ep J.1. Menneneena
3. Slkuii 13 HaBeIEHMWX HIDKYE BHIIAJIKIB IOOYJOBM EHEPreTHYHHMX 30H € XapakTepHuM i | bamm
MeTaiB?
VN 3
k) W
AW~3eB A
v AW=l1eB Wi
Wh_ Y e =
e -] e 2 — e ———— i —
S ———— e ————— p—. . ————
—_—— ——— o ————
) 6) B) B
4, Sxuii 3 HaBeTeHNX BUpasiB € piBHAHHAM EitHmeitna ns gortoedexry? Bamm
dsing=ma =h = A MVnac MW = A :
Q= E=hv hv = A+ > Vinin =
5. Sxa i3 BiAMOBiNEH BHW3HAYA€ 3aJEKHICTh KOHIEHTpAIl HOCIB cTpyMy Bixg Temmeparypu B | bamm
JIOMIIIIKOBOMY HaITiBIIPOBITHUKY?
3
_ —AW [ 2KT _ —AW, / 2KT _ —AW /2KT
nzconst n—noe n—N-ae ¢ I’]—Na +n0e
6. AbcomoTHO 4YopHe Timo Mae Ttemmeparypy 7 = 2900K. fAxi#i noexwHi XxBWmi BimmoBimae | bamm
MaKCHUMYM CIIEKTPaJbHOI IHTEHCHBHOCTI BHIIPOMIHIOBaHHS IIHOTO Tina? 5
7. Ske 13 BKa3aHWX Ha PHCYHKY 30BHIIIHIX MigKI0YeHb € npsimuMm? [loOymyiite BombT-amnepHy | bamm
XapaKTEepUCTUKY AJIsl JAHHOTO BHNAJIKY 1 0OrpyHTYIiiTe 11 XiJI.
5
8. 3HalWTH Macy siipa aroma 3aji3a, sSKII0 Maca aToMa B a.0.M. J0piBHIOE 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 3MiHUTBCA KOHIIEHTPAIisl HOCIIB CTpyMy B YHCTOMY repMaHiro pH migBumeHHi | bamm
jioro temmeparypu 3 0 °C 1o 100 °C? Illupuna 3a60poHeHOI 30HH repMaHito gopisHioe 0.74 ¢B. 10
10. | Enexrpon IIPUCKOPIOETHCS €JIEKTPUYHUM 10JIEM 3 pi3HHUIIEIO noteHmianiB | bamm
U =150 B. XBuiib0BHiA TIPOIIEC 3 KOO JOBKHUHOIO XBUJII BiAMOBIIa€ pyXy eneKTpoHa? 10
[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.




Kadenp
TecToBi

a ¢pizuko-mMaTemMaruuHux aucuumiin HYI3Y
3aBJaHHs /10 3MicToBoro MoxyJist Ned ,,dizuka atoma Ta aroMHoro siapa. Enementun ¢izuxu

TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBapauusa Ne 20 Bukonagpenn I'pyna
1. 3a SKUM 3 HaBEJICHUX CITiBBITHONICHb BU3HAUAETHCS CHEPTis KBaHTa CBiTIA? Bamm
— 2
p=h/4 e=hv 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
—2+2ﬁ—+a)02X=0 X=ACOS(a)t+g0) hZ( “) —2+CUOZX=0
dt dt dt
3. Sxuii 3 HaBeIGHNX BUPa3iB BU3HAYAE aKTHBHICTh PaJiOaKTHBHOTO po3many? Bamm
A=pT A= AN N = Noefﬂ dN = f (v) dv 3
4, Bubepite cxemy €HEpPreTHYHUX 30H [UIS HANIBIPOBIIHWKA P-THUIy 1 BKaXiTh Ha HIH Micie Bamm
po3TanryBaHHs XiMiYHOTO OTEHIIATY
. 3
Wi —— W
e — W
- - - - -8
—y
—-y o fr— e —
—————— R & et p—
5. SIke 3 HaBelEHWX KBAaHTOBHMX YHCEN BiJIOBINA€ 3a KBAHTYBAHHS IPOEKIli BIaCHOTO MOMEHTY bamn
iMIysbCy (CHiHA) eEeKTPOHA B aTOMi BOIHIO?
[ | n | m | m, 3
6. UnM BiZpi3HAETHCS CKIAM ANED 130TOMIB KUuCHO ;O Ta ;0 ? bamn
5
7. PoboTa Buxoay enekTpoHa 3 kaiito 2 eB. 3Haiitu uepBoHy Mexy poToedekTy. banu
5
8. SIK 1 YoMy 3MIHIOETBCS €IEKTPONPOBIIHICTh YUCTOTO HAIIBIPOBIIHMUKA NP MiJABUIIEHHI HOTO bamu
TemnepaTrypu? 5
9. Omip KpHCTama Y4MCTOro HamiBIpoOBigHMKa mpu Temmeparypi 0 "C nopisuioe 4-10° Om, a mpu bamu
temmneparypi 100 °C omip 3menmyerses 10 8- 10° OM. BusHaunt muprHy 3a60pOHEHOT 30HM. 10
10. | OuiHuTH [JiaMeTp MIJHOTO JPOTY, IIO BHKOPUCTOBYETHCS JJIsl BUTOTOBJICHHS ILIABKOTO bamu
3ano0iKHUKa Ha CTpyM cuioo 1o SA. Temmnepartypa ruaBieHHs Mini jgopiBHioe 1356 K, 10
nuToMuit omip npHM wiit Temneparypi cranoButh 0,1MkOm-M. BBaxaTtu, mo TemsoBiggaya
BiIOYBa€THCS IEPEBAKHO Yepe3 BUMIPOMIHIOBAHHS SKe OJM3bKE 0 BUIPOMIHIOBaHHS aOCOIIOTHO
YOPHOTO TiNa.
[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 dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3apaanng Ne 21 Bukonagpenn I'pyna

1. Sxuii 3 HaBeJeHWX BHpa3iB BU3HAYA€ IMOBIPHICTD 3HAXO/HKCHHS YACTHHKH B MEXax Bamm

06’ emy dV?
dW = wav AW = s uH%dV AW = £,eE%dV dP = [w[* v 3
2. Bubepite cxemMy eHepreTWYHUX 30H /IS HamiBIPOBITHMKA N-THIYy 1 BKaXITh Ha HiM Micue bamu
pO3TallyBaHHs XiMIYHOTO MOTEHIIAITY
. 3
Wi —— W
— = W

Wb - e

— S — —= e —e

- 1—M—I . % —e—

3. B sSIKMX OAMHHIIIX BUMIPIOETHCS SKCIO3HIIHHA 1032 ONPOMIHIOBAHHS? bamu

bep | Kropi | PenTtren | bekkeperns 3

4, Slkmii 3 HaBEJIECHMX BHpPA3iB BH3HAYAE 3allOBHCHHS CTaHIB EJICKTPOHAMH B aTOMi aproHy bamn

(mopsaxoBwii HOMep aproHy B nepionuudiit cuctemi 1.1. Menneneea mopisHroe 18)?
1522522p63323p64s1 1822522p4 1522522p63sl 1522522p63523p6 3
5. Bamm
Ska 3 HaBeJeHUX Ha pUCYHKY kKpuBux (1, 2, 3 abo
4) creKTpajibHOI IHTCHCHMBHOCTI BUIIPOMIiHIOBAHHS 3
BIJINIOBIIa€ HAMBHIIIH TeMmepaTypi?
2 | 4 3 | 1 3
6. PoboTa Buxoay ejaekTpoHa 3 Bodab(ppamy 4,5 eB. 3Haiitu uepBoHy Mexy poToedekTy. bamu
5

7. Sxuii i3 rpagikiB imoctpye posnogin Pepmi-/ipaka npu Temneparypi T>0 K? Bkaxits Ha Bbamm
naHomy rpadiky enepriro @epmi (W) i 3rauenns f npn W=WE.

5
f f
W W

8. B cximani atoma Gapito 56 enekTpoHiB, a ioro maca (B a.0.M.) 137,34, Skuit mopsaKoBUit HOMEp Bamm
Oapito B mepioguuHiii cuctemi emementiB J[.I. Menaeneesa? 3HaWTH KUIbKICTh HEHTPOHIB B 5
CKJIaJli sijipa aToMa 0apiro.

9. B ckinbku pa3iB 30UIBIIMTHCSA BJIACHA CIEKTPOIPOBIAHICTh repMaHito (MupuHA 3a00pPOHEHOT bamu
30HH repmanito nopiBHioe 0.74 ¢B) B pe3ynabTari MiABUINEHHS HOro temmeparypu 3 27 °C no 10
127 °C?

10. | Mydenbna miu cnoxkuae notyxHicTe 0,5 kBt. Temneparypa il BHyTpilIHbOT HOBEpXHI HpHU bamu
BiIKpUTOMY OTBOpi niamerpoMm 5 cMm gopiBHioe 973 K. flka wacTWHa TOTYXHOCTi, IO 10
CITOJKHUBAETHCS, PO3CIFOETHCS CTIHKAMU?

[puiinaTHii CTaHAAPT OLIHKU
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 dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBganusa Ne 22 Bukonagpeunn I'pyna
1. [Tpu sIKkuX AEpHUX NEPETBOPEHHSIX (PeaklisiX) BUALISIEThCS eHeprist? bann
. [Tpu cunresi sine 3
IIpu 3nutTI .. pu e AP
. . [Tpwm moaini TSHKKUX €JIEMEHTIB CepeHbOT
(cunTe3i) He Bupinserscs :
saep vactrHu Tabmuii J1.1.
JIETKUX sIAEp
MenneneeBa
2. Bxkaxite eHepreTidHi 30HH mpu temnepatypax a) T=0 K i 6) T>0 K nms HamiBmpoBimHUKa Bamm
N-Tumy.
W 3
Wi — WA — = Wi——
— —_—
> e ﬁ:__‘-
__ R - - —o— -»
e —e—— ———
— s Y - 2. — —e——
—_——— — asa—— —_——— e
EE— s — — ——— - —
—_— ———— ———
a) 6) B) F)
3. Slkuii 3 HaBeJeHMX BHpa3iB BKa3dye 3B’S30K MDK IHTErpajbHOIO  Ta CHEKTPaJbHOIO bamu
IHTEHCHBHOCTSIMU BHITPOMIHIOBAaHHSI Harpitoro Tina?
@ d b 3
. R = _[ r,;dA A ==
R =oT* R = dE/dSdt T noT
4, SIkuii 3 HaBeIeHUX BUPa3iB BU3HAYAE YACTOTY BUITPOMIHIOBAaHHS aTroMa? bamu
e=hv hy = mc? hv = pc hv =W, —-W,_ 3
5. 3a SKUM 3 HaBEJICHUX CITiBBiTHOIICHb BU3HAYAETHCS IMITYJIbC KBaHTA CBITIA? Bamm
p=h/A s=hv E =mc? p=mc 3
6 Sxe i3 BKa3aHMX Ha PHCYHKY 30BHIIIHIX MITKIIOYCHb € 3BOpoTHUM? [loOymyiiTe BOJIBT- Bamm
aMIIepHY XapaKTepHUCTHKY Ul JaHOTO BUNAJKY 1 0OIpyHTYyHTE fi.
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 JI.I. Meneneesa gopiBaioe 26 (M, = 5,4858 10 a.0.m). 5
8. AbconroTHO YopHe Tino Mae temmepatypy 7 = 1450 K. Skiit noBxuHi XBWII BiANOBiIae bamu
MaKCHMYM CIIEKTPaJIbHOT IHTEHCHBHOCTI BUIIPOMIHIOBaHS [[bOTO Tisa? 5
9. IMpu 3wmini Temneparypu Big 50 K mo 75 K enekrponpoBifHICTh JIOMILIKOBOTO bamu
HamiBIpPOBiIHKUKA 301nbImIacs B 50 pa3is. BU3HaunTH eHeprito akTHBALil TOMIIIKH. 10
10. | 3HaiiTh ranbMiBHY Hampyry Juisi pOTOENEKTPOHIB, 10 EMITYIOTHCS KajJieM IPpH ONpPOMIHEHHI Bbamm
1oro cBiTIIoM 3 1oBxkUHOIO XBUIl A = 330HM . PobGoTa Buxomy utst Kautist opiBHIOE 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 dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBpanusa Ne 23 Bukonagpeunn I'pyna
1. Bubepith cxeMy eHEpreTMUHHMX 30H JJIS YUCTOTO HAIIBIPOBIIHUKA 1 BKaXITh HA HIH MicIe bamu
po3TanryBaHHs XiMiYHOTO OTEHITIATy.
3
Wi ——— W —= Wi —— Wi—]—
e S e m— —_—
PR e — —
- - —— -»
— e o2, r——— —c0— S
T —] f—n_r— [— 5 ——-— —'—'—_’_.7
— [ e — e et
— ——— s ———
2. SIkuii 3 HaBeIGHUX BUPA3iB BiJINOBIIAa€ 3aKOHy BiHa JJ1s1 aGCONMIOTHO YOPHOTO Tina? Bamn
o d b 3
. R=[r di ==
R =oT* R = dE/dSc ar An =7
0
3. SIkuii 3 HaBeIeHUX BUPa3iB BU3HAYAE CHEPTil0 eJIEKTPOHA B aTOMi BOJIHIO? bamu
X, 3
h* me* 1
- n W, =e(p —¢ W, =-— = W:J.ede
" 8ma’ »=e(a-e) " 8glh’n’ "
4. Ska 3 HaBeZieHUX (JOPMYJI BIAMIOBINAE 3B’ A3KY MEPio/ia HAMIBPO3MAY 3 CTAIO Po3naay? bamu
In2 | 3
T =2x\(/g T=27/w T=—v0 T=—
A v
5. Ska i3 popmyn € dyrkiiero posmoniny Depmi-Jlipaka? banu
~W, /KT mv? 3
1 e 1 -
R S (Y . D I T Yy e
W — ) KT -W; /KT W —p) /KT
e( ) -1 Ze i e( u)! +1
6. Bigo6pasite rpadik 3aMeKHOCTI MHTOMOIO OIOpY MeTaly BiJl TeMIeparypd i KOPOTKO banu
MOSICHITH (PI3UYHY MTPUPOJY AAHOT 3aJISKHOCTI. 5
7. 3HalaiTh eHeprito gecsaTu GOTOHIB 3 HOBKMHOI XBWII A = 662 mm. (h=6,6 10 3k -, bamu
c=310° m/c). 5
8. 3HaliTH KiJbKICTh IPOTOHIB 1 HEWTPOHIB B CKJIAJI siipa aToMa cTpoHLito. [TopsakoBuii HoMep Bamu
cTpoHmito B nepioquuHiii cuctemi [.1. Menneneesa 38, a maca (B a.0.M.) 87,62. 5
9. EnexTpoH NPHCKOPIOETHCS ENEKTPUYHMM TIoNeM 3 pisHMuero mnorteHmiarie U = 150 B. bamu
XBUIIBOBUI TPOIIEC 3 SIKOKO TOBKUHOIO XBUJII BiJIIIOBIAE PYXy €JICKTPOHA? 10
10. | BusHauutu sIK 1 B CKUIBKM pa3iB 3MIiHWIAcs B pe3yNbTaTi HarpiBaHHs IOTYKHICTh bamu
BUIIPOMIHIOBAaHHS a0COJIFOTHO YOPHOIO TiJia, SIKIIO JIOBXKMHA XBWJI, Ha SIKY NPHXOAUTHCS 10
MaKCHMaJllbHe 3HA4YEeHHS CIEeKTPaJbHOI IHTEHCHBHOCTI BHMIPOMIHIOBAHHS 3MEHILIMJIACS 3
Ay =7208m po A, =400um.
[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 dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBpauusa Ne 24 Bukonagpeunn I'pyna
1. Slkuii 3 HaBeIeHUWX BHpa3iB BU3HA4Ya€ YHUCEIbHE 3HAUEHHS CIIIHOBOI'O MOMEHTa IMITYJIbCY bann
€JICKTPOHA B aTOMi BOJHIO?
eh eh 3
Ly =yS(s+)n | P, =yl(I+])_— L=JI(+D) 7 R =4S+ —
. =\5G+D) S NI s -
2. Sxuii 3 HaBeIGHNX BUPa3iB HOCUTH HAa3BY 3aKOHY paJioaKTHBHOTO po3nary? Bamm
ugh E W, 3
_HIT _at _n
- RT N =N,e N=— _ kT
n=n.e 0 q n=n.e
3. Sxuil i3 HaBeOeHWX HIDKYE BUMANKIB MOOYIOBH CHEPTreTHYHHX 30H € XapaKTepHHM IS Bamm
HaTiBIPOBITHUKIB N-THITY?
R 3
Wi —— W
e W
- - - - -8
Wi S —e——
=T a— — e — e
e e pr—. . — o . —
e — ™ — —r—e ———
a) 0) B) r)
4, Sxuit 3 HaBemeHUX BHpa3iB BiAmoBimae 3akoHy Credana — bompiMaHa s abCONIOTHO Bamm
YOPHOTO Tina?
4 R = J‘IZ di - —
R" =0T R = dE/dSdt JGar An =7
5. SIke 3 HaBeJCHMX KBAHTOBUX YHCEJl BIJIIOBI/IA€ 32 KBAaHTYBaHHS IPOEKLi] BIACHOTO MOMEHTY bann
iMIyJnbca (CIliHa) eJeKTPOHa B aTOMi BOAHIO?
[ | n | m | m, 3
6. Temmneparypa T abconroTHO YOpHOTO TiIa 3MiHMIack npu HarpiBanHi Big 1000 no 3000K. B bann
CKIIbKU pa3iB 30UIbIIMIACH NPHU LLOMY IHTErpajbHa IHTEHCHBHICTh BUIIPOMIHIOBAaHHS ? 5
7. OOrpyHTyiiTe i BiOOpa3iTh PO3MILIEHHS €HEPreTHYHX 30H B oOyacti P-N mepexony Mpu bamu
BiJICYTHOCTI 30BHIIIHBOT HAIIPYTH. 5
8. UuM Biapi3HSETHCS CKIAA siep i30TomiB KucHi O ta ,0*°? bamu
5
9. Bu3HaunTH MakcUMasbHY HIBUAKICTH (POTOEIEKTPOHIB, 1110 BUJIECTIIH i3 KaJIiIO TIPH OCBITIICHHI bamu
jioro citioMm 3 gactororo 6 -10*° I'. PoGoTa BUXOIy eleKTpoHa i3 Kamito A =2 eB. 10
10. | Ilpu 3pocranui Temmeparypu 1 aOCOJIOTHO YOPHOI'O Tijia B JBa pa3u JOBXKHHA XBHJII bamu
A max, SAKIH BIOMOBiZa€ MaKCHMyM CHEKTPANbHOI IHTCHCHBHOCTI BHIIPOMIHIOBaHHS, 10
smeHImmIack Ha AL = 400uM. Bu3HauTe movaTKOBY i KiHIIEBY TEMIEPaTypH.
[puiiHsaTHii cTaHAAPT OLIHKU
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBaannsa Ne 25 Buxonaseun I'pyna

1. Sxuil 3 HaBeICHWX BUpPa3iB BU3HAYAE YUCENhHE 3HAUYCHHS OPOITaJIHbHOIO MOMEHTA IMITYIIBCY Bamm
€JIEKTPOHA B aTOMi BOJHIO?

) P, = it+D - ) P =560 :

L, =S(S+)n = (+)R L=yl(l+D) 7 s =S( +)m—

e e

2. SIK 3aJ1eKUTh TUTOMA SHEPTisd 3B 13Ky MK HYKIOHAMH B s/Ipi Bix floro macoBoro uncia M? Bamm

ITpu 3pocranni M 3

CIOYaTKY . o M

He 3anexurs . i J
3GimpIIyeThCs, 2 IIponopuiiina M IIponopuiiina €
TTOTIM 3MEHIITY€THCS

3. Sxuil 13 HaBeOEHWX HIDKYE BUMANKIB MOOYIOBM CHEPTreTHYHHX 30H € XapaKTepHHM IS Bamm

HaTBIPOBITHUKIB P-THITY?
. 3
Wi —— W
— W
Ear e
Wi e —— —e——
T e—— — oo S
e T J— . — L . —
—r——— e 0 T e
a) 6) B) r)
4, SIkuii 3 HaBeICHNX BHPA3iB BU3HAYAE YaCTOTY BHIPOMiHIOBaHHs aToMa? bann
e=hv hy = mc? hv = pc hv =W, -W_ 3
5. Sxuii 3 HaBeIeHNX BUPAa3iB BU3HAYAE JOBXKHUHY XBHIII e-bpoiins? Bamm
h v h 3
A=— A=— A=VT A=—0o
p 14 mv
6. 3HaiiTn iMITysI6C (POTOHA CBITIIOBOTO BUIIPOMIHIOBAHHS 3 JIOBKHHOIO XBHII A =550HM . banu
5
7. [MoOymy¥iTe BONBT-aMIIEPHY XapaKTEPUCTHKY P-N MepeXxoay 1 KOPOTKO oOrpyHTYiiTe 11 Xif. Bbamm
5

8. B ckmani atoma 1me3iro 55 eleKkTpoHiB, a #oro maca (B a.o.Mm.) 132,905. Ha skomy micii B basnu
nepioanuHiid cuctemi J[.I. MeHneneeBa 3HaXOAUTHCS 1e3iii? 3HAHTH KiNBKICTh HEHTPOHIB B 5
CKJIaJli s/Ipa aToMa IIe3iro.

9. ToTiK eHeprii, IO BHIPOMIHIOETHCS 3 BIKOHIIS IUIABHIBHOI IIedi 3 IUIOUICI0 OTBOPY 6 CM” Bamm
nopiBHioe 34 Br. Bu3HauuTH NOBXWHY XBHII Ha SIKY IPHXOAUTHCS MaKCUMallbHE 3HAYCHHS 10
CIIEKTPAITBbHOI IHTEHCHBHOCTI BUIIPOMIiHIOBaHHSI.

10. | 3maittu crany [lnanka h, skmo Bigomo, 1o (OToeneKTpoHH, BHOUTI 3 MOBEpXHI MeTaja Bamm
cBiTIIOM 3 wacToTom0 2,2+ 10" ¢! | moBHicTIO 3aTPHMYIOTECS ranbMiBHOO Hampyroo 6,6 B, a 10
BHOHTI cBiTIOM 3 wactoroo 4,6° 10" ¢ — mampyroro 16,5 B.

[puiiHsaTHii cTaHAAPT OLIHKA
F FX E D C B A
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBpanusa Ne 26 Bukonagpenn I'pyna

1. Slka i3 BiJmOBiNEH BH3HAuYa€ 3aJEXKHICTh KOHLEHTpALil HOCIiB CTpyMy BiJ TeMIepaTrypu B bamu
YHCTOMY HAaBIPOBITHUKY?

_ AW 7 2KT _ —AW, [ 2KT _ AW 7 2KT 3
n = const n=n,e n=N,e n=N, +n,e

2. Slkuii i3 HaBeNEHWX HW)KYE BHIAJKIB MOOYNOBH EHEPreTHMYHHUX 30H € XapaKTEpHUM JUIs bann

HATIBIPOBITHUKIB?
W"= 3
¥} W,
AW~3¢B Y
AW=1eB Wi

Wi N _VE —_—
— - —.-.—II e __"_..

~ B & S —

— —_—— - =

a) 6) B) r)

3. SIke 3 HaBeICHNX KBAaHTOBMX YHCEIN BiINOBINA€ 32 KBAHTYBAaHHS €HEPTii €JIEKTPOHA B aTOMi bamn
BOJHIO?

I n m | ms 3

4, Slkuii 3 HaBeIeHUX BUPa3iB BU3HAYAE TOBXKHMHY XBUII Jie-bpoiins? bamu

h v h 3
A=— A=— A=VT A=—
p v mv
5. Ska 3 HaBeZeHUX (POPMYI BiATIOBiNAE 3B’ SI3KY MEpiofa HAmiBpO3MaIy 3 CTaJIO0 po3nany? Bamm
In2 I 3
T =279 T=27/w T=—C— T=—
A v
6. PoboTa Buxoay enekTpoHa 3 kaiito 2 eB. 3Haiitu uepBoHy Mexy poToedekTy. basu
5

7. B cxmami simpa atoma cpibia 108 HykioHIB 1 47 npoToHiB. Skuit mopsaKoBui HoMep cpibia Bamm
B mepionuuHiii cuctemi eigemenTtiB J[.I. MeHaeneeBa i Ckiibkd HEWTPOHIB B CKJaai HOro 5
siapa?

8. 3HaiiTu eHeprito (poToHa 3 JOBXKUHOIO XBHI A =550HM . Bbamu

5

9. Slke i3 BKazaHMX Ha PHCYHKY 30BHIIIHIX miakimtodeHb € npsMum? [loOymyiite BOnbT- bamu
aMIIepHY XapaKTEPHUCTHUKY JJIs TAHOT'O BUMAJKY i OOIpyHTY#TE Ti.

10
— p n + + p n .

10. | OuiHuTH AiaMeTp MIJHOTO JPOTY, IO BUKOPHCTOBYETHCS JUISL BUTOTOBJICHHS IIIABKOTO banmn
3ano0iKHUKa Ha cTpyM cuiolo a0 SA. Temmeparypa miasieHHs Mimi nopiBHIoe 1356K, 10
UTOMUI omip mpu wiit Temneparypi craHoButh 0,1MxOM M. BBaxary, mo TtemioBiggaya
BiOYBAETHCS NEPEBAXKHO 4Yepe3 BHUIIPOMIHIOBaHHS sKe OJIM3bKE 10 BUIPOMIHIOBAHHS
a0COJIIOTHO YOPHOTO TiJa.

[puiiHsaTHii cTaHAAPT OLIHKA
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Kadenpa dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBganusa Ne 27 Bukonagpenn I'pyna

1. Sxuit 13 HaBeOeHWX HIDKYE BUMAAKIB MOOYIOBH CHEPreTHYHHX 30H € XapaKTepHUM JUIA Bamm

YICTHX HAaIliBIIPOBITHUKIB?
. 3
Wi —— W
e — W
Ll o ol S b
Wk | == i S —
R e ———— —ee—————
—r——— ———— —_— e
a) 6) B) r)
2. Sxa i3 popmyn e dpyskiero posmoninry Depmi-Zipaka? Bamm
-W. /KT mv? 3
1 e 1 -
fo 1 o oL )= ne Man?
W — 1) /KT W /KT —
e( ) _1 Ze i e(W w)IkT +1
3. SIkuit 3 HaBeICHUX BUPA3iB BU3HAYAE CITIBBIHOIICHHS HCBU3HAUYCHOCTEH /IS Yacy i eHeprii? bamu
h h 3
AtAy 21 AWAL > > AXAp, > > AMAw =27
4, Slkuii 3 HaBeIGHUX BHPAa3iB BU3HAYAE YHCEIbHE 3HAYCHHS OpOITaJbHOTO MarHiTHOIO MOMEHTY bann
€JICKTPOHA B aTOMi BOJHIO?
eh eh 3
Ly =/S(S+D) 7 R =yll+D) — L=JlQ+D 7 P, =S(S+1)—
. =\56+]) Jay oo i+ s o
5. Sk 3a1eXHUTh MUTOMA SHEPTisd 3B 3Ky MiX HYKIOHAMH B s/pi Bix iloro MacoBoro uncia M? bamn
ITpu 3pocTanHi M 3
CIOYaTKy . o M
He 3anexurp . J
36imbIIyeThCS, 2 [ponopuiitna M IIponopuiiina €
HOTIM 3MEHITYEThCS
6. PoboTa Buxony enexrpoHa 3 Bomb(pamy 4,5 eB. 3Haiitu uepBoHy Mexy poToedeKTy. Bamm
5
7. Ilepion HamiBposmany ans 4 RN 222 JOPIBHIOE Tl/2 =3,82 nobu. 3HaiiTu cramy pamio- banu
5
aKTHBHOTO PO3Majy i 4 Rn 2.
8. 3HaiTH Macy ()OTOHA CBITIOBOIO BUIIPOMIHIOBAHS 3 TOBXUHOWO XBwii A =550HM . bamu
5

9. IMToBepxHst abcomoTHO yopHoro Tina Harpita 1o T = 1000 K. B ckinbku pasziB 3MiHUTBCS bamu
JIOBXKHHA XBHJIi, Kl BIAMOBITa€ MaKCUMyM CIIEKTPAIbHOI IHTEHCHBHOCTI BUIIPOMIHIOBAHHS, 10
nipu 30ibIeHH] TeMiieparypu Tina Ha AT = 500K .

10. | B ckinbku pa3iB 301IbLIMTHCS JOMIIIKOBA €JIEKTPONPOBIJAHICTD TePMaHil0 TPH IiIBUILEHHI Bbamm
rioro Temnepatyp 3 10 K g0 30 K? Enepris aktusanii qomimku gopiatoe 0,01 eB. B ckinbku 10
pasiB mpu bOMY 3MIHUTBCS BJIACHA EJIEKTPONPOBIIHICTh (IIMPHUHA 3a00pOHEHOI 30HU
repmanito fopisHioe 0.74 eB)?

[IpuitHATHII CTaHIAPT OIIHKH
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.




Kadenpa dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aB1annsa Ne 28 Buxonaseun I'pyna
1. Sxuil i3 HaBeOEHWX HIDKYE BHIAJIKIB ITOOYZOBH CHEPTEeTHYHHX 30H € XapaKTepHUM UL Bamm
HaTiBIPOBITHUKIB P-THITY?
I 3
W — W
—— W
Tee s
Wae__ | | == e = S —
‘ e — = ee——
a) 6) B) r)
2. 3a AKUM 3 HaBEJICHUX CITiBBITHOIICHb BU3HAYAETHCS CHEPTis KBaHTa CBiTIA? Bamm
c 3
p=h/4 e=hv p=mc e=h—
A
3. Slkuit 3 HaBeJCHUX BUPA3iB BIMOBIIA€ CIIBBITHOIICHHIO HEBU3HAYCHOCTI U KOOPIHMHAT 1 Bamn
iMITyJbCY?
AtAY >1 h h 3
V2 AWAL > 2 AXApP, = > AAw > 27
4, SIkuii 3 HaBeICHUX BUPA3iB HOCHTh Ha3BY 3aKOHY Pali0aKTUBHOTO po3nany? bamn
_ugh it l A 8
n:noe RT N:Noe N:E n:noe KT
5. Slke 3 HaBelIeHMX KBaHTOBMX YHCEN BIJIOBia€ 3a KBaHTYBaHHS NPOEKIi OpOiTalbHOTO bamu
MOMEHTY EJICKTPOHY B aTOMi BOZHIO?
[ | n | m | m, 3
6. Skuii i3 rpadikiB imoctpye posmnoain depmi-Lipaka npu Temneparypi T>0 K? Bkaxits Ha bamm
nanomy rpadiky exeprito @epmi (W) i 3nauenns f npu W=WE.
5
f f
W W
7. 3HaiiTH KUIBKICTh NPOTOHIB 1 HEHTPOHIB B CKJIa i s1pa aTomMa Moibaeny. [TopsgkoBuii Homep bamu
MoJibaeHy B nepioguuHiii cuctemi J.I. Menneneesa 42, a maca (B a.0.M.) 95,94. 5
8. Sk 1 YoMy 3MIHIOETBCS €ICKTPOIPOBIHICTS YHCTOTO HAIIBIPOBIIHUKA TIPH TiIBUIICHHI HOTO Bamm
TemnepaTrypu? 5
9. Bu3HaunTH MakcHUMaIbHY IIBUAKICT (DOTOCIEKTPOHIB, IO BIJICTLUIN 13 LE3iI0 IPH OCBITICHHI Bamm
fioro cBitiom 3 gomkuHO XBWiIl A=0,4Mxm. Pobora BuXOmy €IIEKTpOHA i3 IE3it0 10
A =1,8eB.
10. | Morik eHeprii, IO BUIPOMIHIOEThCS 13 BIKOHIS IUIABMJIBHOI Tedi, jaopiBHioe 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 dizsuko-maremaruunux aucuumiin HYI3Y
TecroBi 3aB1aHHA 10 3MicToBOro Moayas Ned4 ,,Dizuka aTomMa Ta aToMHOro0 siipa. EnemenTu ¢iznkn
TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBpauusa Ne 29 Bukonagpenn I'pyna
1. Sxuii 3 HaBeneHNX BUpa3iB BiamoBigae 3akony Kipxroda? Bamm
: Gt . mv? °
dsinp=ma| |—=—|=..=| = | =R"(4T) hy = A+—m | hy, = A
Hr ), Hr ), 2
2. [pu SKKX AOepHUX NEPETBOPEHHSX (peaKIlisix) BUIUISIETHCS eHEepris? Bamm
[pwu 3mwrTi [pu mopimi [Ipu cuHTeE31 SAICP ETMEMEHTIB 3
(cuHTE31) He Buninserscs TSOKKUX SOCP CepeaHbO1 YacTH HU TaOJHIIi
JIETKUX JEP J1.I. MenneneeBa
3. 30BHIMIHSA KOHTAKTHA PI3HUI MMOTEHIiaNIiB BU3HAYAETHCS PIBHIHHAM Bamm
Ap=(A-A)le Ap=q/C Agp:—jE-dl Ap=—E-Al 3
4, Sxwuii 3 HaBeIeHNX BUpasiB € piBHAHHAM EitHmreiina mis portoedexry? Bamm
. mv?2 3
dsing=mA e=hv hv:A+% by, = A
5. Bxkaxite enepretuuHi 30oHM 1npu Temneparypax a) T=0 K 1 6) T>0 K pmnas wuuncroro | bamn
HariBIIPOBITHHUKA.
3
byl =——— Wi W
—— W
- - - .
- - —0— -»
L e —r—e —
———— — — —-———————
e fr— . rr— —— et
a) 0) B) r)
6. AbcomoTHO YopHE Tio Mae Temmepatypy I’ = 2900K. Skiif 1oBXWHI XBIII BiAMOBigae MakcuMyM | bamm
CIEKTPaTBbHOI iIHTECHCHBHOCTI BUIIPOMIHIOBAHHS IIHOTO Tija? 5
7. 3HaiiT iMITynsc GOTOHA, AKIIO HOTo eHepris nopiBHIE & =6,6-107 [k . Bam
5
8. 3HalTH Macy sapa aToMma 3alliza, SKII0O Maca aroMa B a.0.M. JOpiBHIOe 55,847, a MOpPSIIKOBUIA Banu
HOMep eJeMeHTa B nepioguuHiit cuctemi 1.1. Menneneea nqopisHroe 26. 5
9. B ckinmbku pasiB 3MIHHTHCS KOHIIEHTpAIlisl HOCI{B CTpPyMy B YHCTOMY T€pPMaHIIO TpH MiABHINCHHI | bamm
roro temmneparypu 3 0 °C 10 100 °C? upraa 3a00poHEHOI 30HH TepMaHito gopiBHIOE 0.74 ¢B. 10
10. | EnekTpoH MPUCKOPIOETHCS EICKTPHUYHUM I0jieM 3 pisHuiiero norermiaiie U = 150 B. XswisoBuii | bamu
TIPOLIEC 3 KOO JOBXKMHOIO XBHJII BIJIIOBIAE pyXy eJIeKTpoHa? 10
[IpuitHATHII CTaHIAPT OIHKH
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Kadenp
TecToBi

a ¢pizuko-mMaTemMaruuHux aucuumiin HYI3Y
3aBJaHHs /10 3MicToBoro MoxyJist Ned ,,dizuka atoma Ta aroMHoro siapa. Enementun ¢izuxu

TBepAoro Tina” 3 qucnumIing “@izuka”. CrneniaabHicTs 161 «XimMiuHi TexHOIOTIT Ta IHXKeHepis»

TecroBe 3aBapanusa Ne 30 Bukonagpenn I'pyna
1. 3a SKUM 3 HaBEJICHUX CITiBBITHONICHb BU3HAUAETHCS CHEPTis KBaHTa CBiTIA? Bamm
— 2
p=h/4 e=hv 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
2-+2/3—+a)02x=0 x:Acos(a)t+go) hz( “) 2 +0’02X=0
dt dt dt
3. Sxuii 3 HaBeIGHNX BUPa3iB BU3HAYAE aKTHBHICTh PaJiOaKTHBHOTO po3many? Bamm
A=pT A=IN N=Ne™" dN = f (v) dv 3
4, Bubepith cxeMy €HEpPreTHYHHX 30H JUII MeTaly i BKaXiTh Ha HIiff Miclle po3TamryBaHHS Bamm
XIMIYHOT'O IOTCHIIATY.
3
W W
W
> - - .
T | =
Wi —_— e p—————— o
— — ———— e, —]
—————— —_——————— —0-.—" —_— s
a) 0) B) r)
5. SIke 3 HaBeIeHMX KBAaHTOBUX YHCEJ BIiANOBiNae 3a KBAHTYBAaHHS IPOCKLIl BIACHOTO MOMEHTY banu
iMIysbCy (CHiHA) eEeKTPOHA B aTOMi BOIHIO?
[ | n | m | m, 3
6. UKM BiApI3HAETHCS CKIAL siaep i30ToNiB KucHio ;0 ta 0 ? bamn
5
7. Pobota Buxony enexrpoHa 3 xauito 2 eB. 3HaiiTn uepBoHy Mexy poToedeKTy. Bamm
5
8. Sxuit i3 rpadikiB itroctpye posmonin depmi-Iipaka mpu temmepatypi T=0 K? Bkaxite Ha Bamm
nanomy rpadiky eneprito ®epmi (We) i 3nauenns f npu W=0.
5
f f
W W
9. [Tpu 3mini Temneparypu Big 50 K 1o 75 K enexktponpoBiiHICTh JOMIIIKOBOTO HaMiBIIPOBIAHUKA Bbamu
36ubinmacs B 50 pasiB. Bu3HaunTu eHepriro akTHBAIi]l TOMIIIKH. 10
10. | BusHauutd sSK 1 B CKUIBKM pa3iB 3MiHWJIAacs B pe3ylbTaTi HarpiBaHHS IOTYXHICTh bamu
BUIIPOMIHIOBAaHHSI a0COJIIOTHO YOPHOTO TiNa, SKIIO JOBXXMHA XBHJI, Ha SIKy HPUXOIUTHCS 10
MaKCHMaJlbHe 3HAUEeHHSl CIEKTPaJbHOT IHTEHCUBHOCTI BHUIPOMIHIOBAHHS 3MEHLIMIACS 3
A =720mv n0 A, =400m.
[IpuitHATHII CTAaHIAPT OIIHKH
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Vxnagadi: Kyzin O.M., YMmepenkosa K.P.
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