






































































































































































































































































































































































































































































































































































































































AocnipxeHHa enekTpu4yHoOro kona
3 napanenbHUM 3'€AHAHHAM NPOBIAHUKIB

¢ Mera poborn: HAaBYMTHUCh 3'€QHYBAaTH IIPOBIIHMKM, TIPWIANH, PE3UCTOPU
napajieJIbHO, BU3HA4YaTH OITip TAKOro CITOJy4eHHS Ta PO3IO-
IiJ1 CTPYMiB y HBOMY.

[Ipunann i matepianm: Kepesio MocTitHOTO CTpyMYy, BUMMKa4, aMIIEPMETP i BOJIBT-
; METp INOCTIHHOTO CTpyMy, ABa pe3uctopu R, i R, peocrar,
3'€IHYBaJIbHi IMPOBITHUKH.

Bkasiesku 0o po6otu

1. CaMocTiiiHO HaKpECJTiTh CXeMY eIEKTPMYHOTrO KOJIa, B IKOMY TOC/TiIOBHO 3'€HAHi
JUKEPEJIO CTPyMY, BAMHMKa4, aMIIEpMETP, PEOCTaT i mapajesIbHO MixX co0010 3'ea1Ha-
Hi pe3ucTopu R; i R, CkiialiTs TabIUINO JUIS 3aMUCY Pe3yIIBTATIB. Bonsr™meTp npu-
! €IHaHWH NapajieJIbHO A0 pe3ucTopiB R; i R,.
2. 3aMKHITb eneKTpuyHe KoJo. Peocratom Bimperymoiite cumy CTpPyMy B KoJii. Bka-
XITh HAaIIpsSAM CTPYMY Ta MOJISIPHICTb.
3. BumipsiiTe Hanpyry Ha pe3ucTopax i CUIIy CTpyMy B €JIEKTPUYHOMY KOJIi Ta OKpe-
MUX pe3ucTOopax.
4. TIlepeBipTe BUKOHAHHSA 3aKOHiB MapaeIbHOTO 3'€MHAHHS:

S TR Ii R
I=h+ly —=—+4+—; Ls=2,
b gragoigt 7T

5. 3pobiTh BUCHOBKMU.

; KoHTponbHi
i 3anuTaHHA

I. Cdopmynioiite 3aKoHHU
rapajieibHoro 3'eJHaH-

{ HA?

P 2. Sk 3'€AHYIOTHCS CTIOKH-
Bayi eJeKTpoeHeprii B
KBapTUpax — MOC/IiI0B-
HO 4YM napajeiabHO?
Yomy?
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8 BumipioBaHHSA NOTY)XHOCTi cnoXxusaya
eNeKTPUYHOro CTpymy

MeTta poboTh: HABYMTUCS BHU3HAYaTH IOTYXHICTh €IE€KTPUYHOI JaMIIH,
BHKOPHCTOBYIOUM aMITEPMETP, BOJIBTMETP i TOAMHHHK.

[Mpunanm i maTepiasm: IXepelo CTPyMY, HM3BKO BOJIBTOBa JiaMIla, BOJIBTMETD,
aMIIEpMETP, BHUMHMKa4, PeOCTaT, 3'€IHYBaJIbHi IPOBIIHUKH,
cexyHaoMip (a6o roIMHHUK i3 CEKYHIHOIO CTPiJIKOIO).

Bka3sisku po pobotmu

1. CaMOCTIHHO HaKpecC/IMTb CXEMYy i CKJIadiTh KOJIO 3 [DKepejia CTpyMy, JIaMIIH,
aMIiepMeTpa, peocTara i BUMMKaya, 3'€HaBLIM iX IOCIIZOBHO; MapajieJbHO 10
JIAMITH ITix'€IHANTe BONBTMETDP.

3anuiIiTh MOKa3| MpWIaiB i 06YMCIIITh MOTYXHICTb CTPYMY B JIAMIII.

[ToBTOpiTH BUMipIOBAHHS AEKiIbKA pa3iB, 3MiHIOIOYM CHIIY CTPYMY B JIaMIIi peoc-
TATOM.

4. PesynsraTd BUMIpIOBaHb i 00YMCIIEHb 3aIUILITh Y TAOIUIIIO

Ne Cuna crpymy | Hanpyra Ha [ToTyXHicTh
JOCIAY LA namni U, B P, Bt

5

2.

ol o

5. 3pobiTh BUCHOBKM.

KoHTponbHi 3anuTaHHA

1. Yu 30iraerbcs 3HaWAEHE 3HAYECH-
HSI MOTYXHOCTI 3 IMOTYXHICTIO, IO-
3HayeHow Ha aammi? Axuo Hi, TO
MOSICHITh, YOMY.

2. BuzHaure WLiHY MOOUIKM amriep-
MeTpa, BOJIETMETPA, 1110 BUKOPHCTO-
BYBAQJIUCH Y JIOCTiAaXx.
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9 Docnip)XeHHs ABULLLA eNneKTPoni3y

Mera poboru: JOCTIZHUM LUISIXOM O3HAMOMMTHCH i3 SBHUILEM €JIEKTPOJIi3Y,

BU3HAYUTU MACy Mili, 1110 BUALTAIACS Ha €JIEKTPO.

Ilpuaaam i Marepiasu: DKepeso MocTiiHoro ctpyMy (4-12 B), BuMuKay, €JIEKTpOIi-

1.

e

o

=
-

tYHA BaHHa 3 10%-M po3unHoM CuSO4, MigHi enekTponu,
aMIlepMETp, PeocTaT, CeKyHAOMip (abo roOMHHHUK i3 LIEH-
TPAJIbHOIO CEKYHIHOIO CTPLIKOIO), TepPEe3u 3 BaXKaMH, (Dilb-
TPYBIbHMM 1 HAXIAYHWI marip, 3'€AHYBaJIbHI MPOBIIHUKH,
eJIEKTPUYHA TUTUTKA.

BkasiBku no pobortu
Cxiactu CJICKTPUYHE KOJIO 3a CXEMOIO!:

3aMKHYTH Kono. PeoctaToM BCTaHOBUTU

poGouy cwty cTpymy He 6utbie 1 A. Po3iMKHYTH KOJIO.

BuiiHaT! Karon 3 eJIeKTponiquoi' BAHHM, PETEJIBHO OYMCTUTH HaXIaYHUM
TanepoM, MPOMUTH, BUCYIIUTH i 3BaXXUTH 3 TOYHicTIO 10 10-3 1.

BcTtaHOBUTH EJICKTPON Ha Miclie B eneKTpomquy BaHHY. OmHOYacHO 3
BMHKAHHSM B KOJIi CTPYMY ITYCTUTH CEKYHAOMIp.

IMpouec enextponidy tpuBae 20 — 30 xB. IIporsrom nocnigy CTpyM y Koui
MATPUMYBATH CTAJIUM 32 AOIIOMOIOI0 peocTara.

OmHOYAaCHO PO3IMKHYTH €JIEKTPHYHE KOJIO i BAMKHYTH CEKyHIOMIp.

BuiiHaTH KaTol, Bucymnm (cmoyaTtky GiIBTPpYBAJIBHUM IAN€poM) Han
€JIEKTPUYHOIO TUTMTKOIO 1 3BaXUTH.

-PisHMLA Mac KaTtoja micias i JO eJeKTposi3y NOpiBHIOE Maci m Mizi, mIo

BPIJ.I]JIHJIaCb Ha KaTO,IIl 3a 49ac I'IpOXOJDKeHHH CTPpyYMY.
3po6HUTH BUCHOBKH.
KOHTpONbHI 3anUTaHHSA

Cdopmymoiite 3akoH Dapanes s €IEKTPOIi3Y.
HaseniTh npuKiIanu BUKOPUCTAHHS €J1E€KTPOJIi3Y.
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1 0 CknapaHHs HalNPOCTILLOro eNeKTPpoMarHiTy
Ta BUNpoOyBaHHA MOro Aii

Mera poboTn: HABYMTUCA CKJIAfaTH HAUNPOCTILIMHA (TTpsAMUI) eeKTpoMar-
HIT i3 TOTOBMX JIeTajIeil Ta MEPEBIPUTH 3aJIEXHICTh MOTO il Bil
KitbKOCTi BUTKiB. HaBUMTHCS CKITaaTH IBOMOMIOCHUM (Iyro-
MoAiOHUI) eIeKTPOMATHIT Ta 3'ICYBaTH MOro repeBaru nepei
MIPSMUM eJIeKTpoMarHitoM. JlocminuTu 3anexHicTh INpUTH-
raJIbHOI Jil eJIEKTPOMArHITY Bill CHJIM CTPYMY B HbOMY.

ITpuaaam i MaTepiaiM: IITATUBHU YHIBEpCaIbHi, 6aTapesi 3 aKyMyJIATOPiB (€JIEMEHTIB),
peocTat, aMrnepMeTp, BUMMKay, 3'€IHYBaJIbHi IPOBIIHUKMH,
KOMIIac, IeTaii ISl CKJIaJlaHHs eJieKTpoMarHity (mpsime i U-
nonibHe oceps, ABi KOTYLIKHU, SIKip 3 raykoMm), Habip Tsarap-
1iB i TMp, M'sIKa MiACTUIKA.

Bkasieku o po6otu

1. HanmiHsre Ha KOPOTKHI 3aMi3HUI CTPUXKEHbB, 3aKPIIJICHU#M y LUTATUBI, KOTYIIKY i
YBIMKHITB ii B €JleKTpU4He KoJio 3 Oarapei, peocTata, aMrepMerpa i BAMHAKaYa,
3'€IHABIIY X MTOCIZOBHO. 3aMKHITh KOJIO 1 32 JOMOMOI'M KOMIIaca BU3HA4YTe Mar-
HITHI moyilocu KOTywuKu. ITimBilnyioun o0 rayka siKOpsi BaXXKH, BU3HAYTE, AKWiA
BaXOK YTPUMYE €JIEKTPOMATHIT i3 OHI€I0 KOTYIIKOIO.

2. Cxknanite eJeKTpPOMAarHiT 3 ABOX KOTYILIOK, HAAITUX Ha MNPSIMHUHA CTPUXKEHb.
Koryiuku 3'eqHaitte nociiioBHo (1100 Ha iX BUIBHMX KiHLAX YTBOPUJIUCS Pi3HO-
iiMeHHi nomocu). IlepeBipTe MOJIIOCH 3a IOIMOMOTH KOMITaca. 3aMKHITh KOJIO i
BU3HAYTE, IKWI BAXOK YTPUMYE TIPSIMUIA €JIEKTPOMArHiT 3 ABOX KOTYILIOK.

3. Cknamite TiAKOBOMOMIOHMM €JIEKTPOMArHiT, HamiBIIM TMOCJIiZOBHO 3'€lHaHI
KOTYIIIKM Ha ocepas y Bursigi 6yksu Il Tak, 106 Ha BUIbHUX 11 KIHUSX Oy pi3-
HOMMEHHI MoTIOCH. 3aMKHITh KOJIO i BU3HAYTE, SKUI BAXKOK YTPUMYE MiAKOBOIIO-
NIOHWM €IeKTPOMArHir.

4. 3a mOMOMOTrM peocTara 30UTBIIITE CUITY CTPYMY B KOJIi. BUSABITE i OMULIITE, K 3Mi-

, HWJIACS MIPUTATAIbHA [isi MATHITY.

5. Hacninkum BMKOHaHHS 3aBIaHb 3allULITh Y

30ILIUT. :

KoHTpOnbHI 3anuTaHHsA
1. Axumu cnocobamMu IMACHIIOIOTh MPUTATATIBHY
JIiI0 eJIeKTpOMarHity?
2. SIK 3a1eXKUTh NPUTATAIbHA [isl €JIEKTPOMATHITY
BiJl BiICTaHi 10 HHOro?
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1 1 Busuenns 6ynosu posumerpa

i npoBeAeHHA AO3MMETPUYHMUX BUMiIpIOBaHb

Mera poboTu: HAaBYUTHUCS KOPHUCTYBaTHCh JO3MMETPOM i O3HAMOMMTHUCH i3

¥oro 6yoBoOIO.

[Tpunanm | maTepiain: 103MMETP Y KOMIUIEKTI, CEKyHIAOMIip, MeTaieBi (00 CBUHIIEBI)

[u—
-

IUVIACTUHKH.

Bkasisku no pobotu

3a 3aBOJICHKOIO iHCTPYKIIIEIO 03HAMOMUTUCH i3 OYI0BOIO Ta KHOIIKAMU KEPYBaHHSA
IIO3UMETpa.

Bumipsati HaTtypaibHU (POH HOHI3yI0OYOrO BUNPOMIHIOBAHHS Yy IIPUMILLCHHI.
BuxoHaTH TpM MOCIiIOBHUX BUMiploBaHHs 3a onHakoBui 4ac (200 c) i po3pax-
yBaTH CEpPeIHE 3HAYEHHS ITOTYXXHOCTI 103U IIPUPOAHOIO POoHY.

3aKpHUTH MeTaIeBUMH IUIACTUHKAMHU JO3UMETp. BUKOHATH TpU MOCIiIOBHI BUMi-
ploBaHH4 3a Toit ke yac (200 c) i po3paxyBaTu CepeHE 3HAYCHHS.

IMopiBHATH pe3yabTaTH ITyHKTIB 3 i 4, 3pOOUTH BUCHOBKH.

KOHTPONbHI 3anUTaHHs

SIXWii IpMHLMI Jii JTiYMIbHUKA HOHI3YI0940ro BUITPOMiHIOBaHHA?
Axwnii nopsinok po6oTH 3 TO3UMETPOM?




BIANOBIAI A0 3ABAAHDb

3asnanns 1

4. BHacnifok elekTpu3allii 4epe3 TepTH.

5. AHTHMCTaTMKH YTBOPIOIOTB IPOLIAPOK 3a PaXyHOK SKOI0 3MEHILYEThCS €JIEKTpHU3a-
11i Yepe3 TepTs.

6. 0.

3asnanns 2

3. He moxHa; HE MOXHa. g
4. He Moxe; MOXe.

5. N=625'10" eneKTpoHiB.

3asnanna 3
1. Ha nporuBary ruiaHeTam:
1) eJIeKTPOHHM BiIIITOBXYIOTHCSA OAMH Bill OXHOTO,
2) MacH i 3apsiiy eJIeKTPOHIB PiBHI;
2. 79 eNeKTpPOHIB,
79 NpOTOHIB,
118 HeHTpPOHiB.

3. Ha ponarHiit itoH ApreHTym; g = +1,6:10°"° Ko,

4. Moxe; He MOXe.

5. Tino crajio eleKTpUYHO HEUTPATIBHUM; HE MOXHA.

6. HeratusHo.

7. Jlns Toro, 1106 pO3pAMUTH KOPITYC JIiTaKa, SKUW 3apsAMBC ITiJl 4ac oJIbOTY BHAC-
JIIOK eNleKTpU3allil.

3asnanns 4

2. MoxHa; He MOXHa.

3. Tomy 110 MeTaJl € MPOBIAHUKOM.

4. TlopiBHY MiX KyJIbKaMH.

5. MoxHa, 3a paXyHOK eJIeKTpU3allil Y4epe3 BUIMB.

6. B npoBiIHMKaX € BUIbHI €JIEKTPOHH, a B Ii€JIEKTPHKAX HEMAE.

7. ToMmy, 11O 3 TiJ, 5AKi € TIPOBITHUK2MH, 3apsiI¥ Y€Pe3 TLUIO JIOAMHH CTIKAIOTh B 3¢MJIIO.
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3asnanns 5

8.
9.

NN EWN —

HaBkoJ10 3apsiiXeHHUX Tl iCHYE eJIEKTPHYHE I0Ie.

Bynb-sKuMu.

Besmxuii npo6GHMIL 3aps BUKPUBUTH CUJIOBI JIiHil €JIEKTPUYHOTO TOJIS.

He moxe.

B enexrpuyHOMYy moui BUKOHYETBCS poboTa.

B enexTpuYHOMY MOJIi, CUIOBI JIiHil AKOTO poaTamonam MEHII IIUIBHO.

1) B rpasiTaiiiifHOMy MOJi MiX TUIaMM 3aBXIY [i€ CHJIa IIPUTATaHHSA, a B €JIeK-
TPUYHOMY TOJIi — K CHJIA TIPUTATAHHS, TaK i BiIIITOBXYBaHHS,

2) B rpaBiTauiﬁHOMy MOJIi B3aEMOIIOTh HEUTpalbHi Tila, a B €JICKTPUYHOMY —
3apsIKeHi.

ToMy 1110 B KOXHiif TOYLI €JIEKTPHYHOIO I10JIA BEKTOP Hanpyxenocn MAa€ MEeBHUMA HaIpsM.
Hi. CunoBa niHig (DoTHYHA 10 Hei) BU3HAYAE HANPSIM BEKTOPa HaIIPYXXEHOCTI, a
Tpa€KTOpis (IOTHYHA JO Hei) — HaNnpsaM IIBUAKOCTI PyXy 3apsimy.

10. E= 17,510 H/Ko.
11. F=1,8:10° H.

3asnanns 6

1.
.
3

ol g

36uTbIIKTECS B 64 pasu.

F=3,310H.
F=2,310"H.
N = 10" enexTpoHiB.

3asnanns 7

840 K.
25 A.
2:10° A,
0,1A,
3500 A.

3asnanns 8

%
5

220 B.
9,2:10° Ix
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3asaanus Y

1. 36inbIIMTLCS Y 2 pa3u;
3MEHIIUTBLCA Y 2 pasu.
3MeHIIUTHLCS ¥ 3 pasu.
1 A

R, =20 M; Rz = 40 M.
11,2 Owm.
~41-10°Om'Mm

LB W

3831[2]!1!5] 10

-1,2:B;:158: By 3:Bs
2 0,324 A; 4,378 B; 0,972 B; 0,648 B.
3. 2,4A;1,2A; 2A; 5,6A; 4,285 0m.

3asaanna 11

1. 2,91-10° Ix.

2. 0,625 Br.

3. 2,272 A; 96,8 Owm; 9-10° I1x.

3asnanns 12

1. 0,0285 kr.
2. 0,4998 A.

3apaanns 13

1. 3a 6uUTBLIOI KUTBKOCTI BUTKIB OUIBILA €.
2. SBuie imocTpye npasuio JleHua.
3. Bropy.

3annauuﬂ 15

1. Tomy wmio pa,moax'rnBHme — 1€ po3IMajl aTOMiB.

3. 'V MarHiTHOMY TOJTi BiIXMJISIIOTBCS JIMILLIE 3apsDKeHi YACTMHKH, a raMMa-TIPOMeHi —
LI€ eJIEKTPOMAarHiTHe BUIIPOMiHIOBAHHS.

4. He 3MiHUTBCS; 3MIHUTHCH.
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3asnanns 16
1. BimpuicTs anbda-4acTUHOK IMPOXOAMIIAa HA 3HAYHIl BiICTaHi Bil siipa, TOOTO AIpO
3aiiMae Maiy 06J1acTbk aToMa.

e el

¢ -3

B 7330 pasis.
E, = 10" [Ix.

™

3asnanns 17
1. Koam 4ac crmocTepexXeHHs € MaJUM MOPiBHIHO 3 MEPIOJOM ITiBPO3IIay.
2. MeHIIOI0 € aKTUBHICTh pailo.

3. PeuyoBuHa 3 nepionoM miBpo3nany 1 c.

4, 6,2:10° pasis.

5. T=4,67-10" ¢ = 54 no6u (CTpOHLIH).

6. 6-10° bk.

3asnanns 18

1. A =0,006 Ip (3a yac xurrs 15 pokiB).
2. N=1,310"1Ip/c.

3. N=3,3410"Ip/c.

4. 1.,=0,53s.
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BIANOBIAI AO TECTIB

1. Biznosizi na Tecrosi 3asaanns 10 posainy « EJIEKTPUYHE ITOJIE»:

1)
3)
2)
4)
1)
4)

TS s L) b et

2. Bianosini na Tectosi 3axanus 10 posaity «EJIEKTPHYHHM CTPYM»:

1. — «O».
2. — «B»,
3. — «a».
4, — «O».
5. — «B».
6. — «O».

3. Bianosiai Ha Tecrosi 3asaanns 10 po3aity « MATHITHE I1OJIE»:

1. — «6».
2. — «O».
3. — «B».
4, — «a».
5. - «6».
6. — «B». A

4. Bianosiai Ha TecTOBi 3aBJAHHA 10 PO3ALTY
«ATOMHE A1PO. AAEPHA EHEPTETHUKA»:

D IS e
w
A
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NMPEOAMETHUN NOKAXYUK

A

AKTUBHICTB 182
akymyJsisitop 58
anb(pa-npomeni 170
amriepmeTtp 65, 92
anon 103

aToMHe siapo 16, 180

b

bera-nmpomeni 171

B

BaneHTHi exekTpoHu 50
BIIHOCHA Ji€NEeKTPUYHA
NMPOHUKHICTE cepeoBUIa 38
BUIbHI €JIeKTpoHM S0
BOJIBTMETD 68, 92

I'

lazoBuii po3psia 112
raJibBaHiYHUM eeMeHT 57, 60
rasbBaHoMeTp 47, 65, 92
rabBaHoruiactuka 107
rajibBaHocTerist 106
ramMMa-IpomeHi 171
reHepatop 59, 157
rydHoMoBels 150

A

Hxepeno ctpymy 54, 56
nienexTpuk 23, 49, 108
noszumetp 190

nyrosui po3psia 117, 128

E

EKBiBaJIeHTHA /1032 BUTTPOMiHIOBaHHA
187, 188

eKcno3uiiiifHa go3a 187, 189
enexkrpu3auis 6, 10, 25
enekTpuyHa ayra 119
eJIeKTpHYHa Hanpyra 67
eJIeKTpuYHe roje 28, 29
CJIEKTPUYHMI 3apsn 7
enexTpuyHuii omip 71, 73, 127
ENIEKTPUYHMIA cTpyM 44, 51
€JIeKTPONBUTYH 149

enexTponiz 102, 104, 128
eJIeKTpOoJIiTUYHA nuconriamia 103
€JEKTpOMarHir 143
eJIEKTpOMarHiTHa innykiis 152, 163
enextpometp 12, 18, 23
enexTpoH 14, 16, 19, 167
eJIeKTPOHHa obonoHka 16, 184
enekTponpoBiaHicTs 71, 108
eJIEKTpOopYyIIiifHa cria 69
eJeKTpockor 12
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eJieKTpocTaTuyHe rose 31
esiekTpodopHa MalrHa 9
eJleKTpoxiMiuHuit exBiBasieHT 105
eJleMEHTapHUIA HeraTUBHUM 3apsa 14
eHepris eJeKTPUYHOrO 1MoJisi 32

3

3aKoH 30epexXeHHs eJeKTPUIHOIO

3apsigy 20
3akoH JIxoyna-Jlenua 99, 128

3akoH Kynona 37
3akoH Oma Ui JiisHKM Kona 72, 127
3akoH @apanes 104, 105, 106

|

I3oronu 179
iHayKLiitHui ctpym 153, 163
ickpoBuit po3psin 116, 119, 128

o

4

Momnizanis 111, 184

K

Karox 103

KiUIBKICTP €JIEKTPUKH 65
KOHBEKIIIMHUM cTpyM 44
KOpOHHMIA po3psin 116, 118, 128

JI

Jla”1orosa peakitis 193
niHii HanpyxeHocTi 31

Maruetuxu 158, 160
MardiTHa Jis cTpyMy 46
MarHiTHa crpinka 132
MarHiTHe Hacu4eHHs 161
MarHiTHe nose 131
MacoBe yucio 178
MexaHiyHa Jig cTpymy 47

H

HannposigHicts 80

HamiBrpoBigHUK 23, 49, 109, 128
HaIpYXEHIiCTh eJIeKTpUYHOro ros 31
HeiTpoH 16, 178

HyKig 179
HYKJIOH 16, 178, 196

I1

IMapanensHe 3'eqHaHHA 82, 127
nepion niBposnany 180, 181

MIMTOMA €JIEKTPONPOBIAHICTD 75
nuToOMMi orip 73

ruiasma 117, 118

MOTJIMHYTA J03a BUITPOMiHIOBaHHS 187
T1OJIIOCH MarHity 132

rocaigoBHe 3'eqHaHHA 81, 127
MOCTiAHUMA cTpyM 62

nioteHiiomerp 77

TIOTYXHicTh 103U 188

MOTYXHICTb eJIEKTPMYHOTO CTPyMy 95
npasuio Jlenua 154

NpaBMJIO JIiBOi pyku 146, 163
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npasuno ceepuiuka 141, 142, 163
NPUPOJAHUMN panioaKTUBHUK POH
185, 196

npoToH 14, 178

P

PanioakTusHicTh 169, 172
peocrtar 77, 127
pobota crpymy 67, 94, 95, 128

&

CamocTiitHuit razoBuii po3psaa 115, 128
Cuaa cTpymy 62

cwioBi miHii 31

CHJIOBI JIiHii MarHiTHoro nojas 140
CTPYM TPOBITHOCTI 44

ig

Teopist 6au3bkomaii 28

Teopis gajexkonii 28
tepMictopu 110

TEpMOMETP O110py 79
Thirounii po3psa 115, 119, 128

¥

VYnapHa ionizauis 114, 115

O

®epomarseruk 160

A

AnepHa peaxuis 193
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