ITone ToueyHoro 3apAaaa

Bapuanr 1
1. Ha pucyHke moxasaHbl TOYKH, pacmo-
JIOKEHHBIE B y3J1aX PEUIeTKH ¢ sueKo B (op- y I
Me KBagpara co croponod a= 10 cu. B mexo- ;@ 16° 151 14° 13°

TOPBIX Yy3JaX PEUICTKH PAaCIOJI0KEHBI TOYEY-
HbIC 3apsabl Q,Q,,...Q,, BEINYHUHBI KOTOPHIX C 18® 5' 4] 3°® 12'

pasmepHocThI0 K71 ykazaHsl B Tabnuie. Onpe- ———————t .
JENMTh: a) HalpsKEHHOCTh sJekTpuueckoro 19 6 11 2 11 X
1oJisi B TOYKE, YKa3aHHOW B IMOCJIETHEM CTOJ- e o ¢ o o

20 7 8 9 10

Ouke TaOIMIBL; 6) OMpEeNenuTh CHITy, TEHCTBY-
romyro Ha 3apan Q) =6#Ki, NOMEMIEHHBIA B 51® 5,® 23T of® ey
touky 13. Chenailte cxeMaTHUYeCKUN PUCYHOK

JIMHUM HAINPSYKEHHOCTH 3JIEKTPUYECKOTO IOJIS JAHHOM CHCTEMBI 3aps0B U CHIL,
JeUCTBYIOINX Ha 3apan Q, .

Bennuunsl 3apsiios (#Kn) Howmep

Qis Qi Qis TOYKHU
+2 -4 +6 25

2. [IpoBogsmuii mapuK, 3apsig KOTOPOTO 2%10° K , IIPUBEIU B COIPUKOC-

HOBEHHUE C TAaKUMH € IBYMS ITApUKaMH, OJUH U3 KOTOPBIX HE 3apsDKEH, a BTO-
poii umen 3apsin (- 0,5%10° Ku. Ompenenuts 3apsiasl MIApHKOB MOCIE COMPH-
KOCHOBEHMSI. CpaBHUTH CHJIbI B3AMMOJCUCTBUS IAPUKOB Ha paccTtossHuM 10 cm
710 ¥ TIOCTIE COMTPUKOCHOBEHUSI.

3. Tpu npoBoasmux mapuka paguycamu I, 2r, 3r, Ha KOTOPBIX HAXOAATCA
3apsanel 3q, -20, 30, pacmoyioKeHbl B BEpIIMHAX TETpadqpa ¢ pebpom R>>r.
OnpenenuTs HAPSHKEHHOCTD TMOJISI B YETBEPTOM BEPIIIMHE TETpadipa.

4, Tpu onnoumennbix 3apsina (1 =1xKn, q,=2nKn, 03=0.8#Kn cBsi3aHbl T0-
PU3OHTAJIBHBIMU HUTSIMU JJIMHOU 50 cm M HaxondTcs B paBHoBecuu. Halitu cu-
JIbl HATSDKEHUSI HUTEH.



ITone ToueyHoro 3apAaaa

Bapuanr 2
1. Ha pucyHke Moka3aHbl TOYKH, PacIOiO-
JKEHHBIC B y3J1aX pelIeTKH C ssuerlko B dhopme y ]
KBajapara co cropoHoit a= 10 cm. B Hekotopeix /@ .0 .. @ @ .0
y3JIax PEHIETKHA PacloIOKEHbl TOUECUYHBIE 3apsi-
ael Q;,Q,,...Q,, BEIMYHHBI KOTOPBIX C pa3sMep- 18® 5' 47 3° 12'
HOCTBIO #K71 yka3zansl B TaOnuue. OnpenenuTs: e e e e @b
a) HanpsKEHHOCTh JJeKTpuyeckoro moms B 19 6 11 2 11 X
TOYKE, YKa3aHHOW B MOCJIETHEM CTOJIOMKE Tal- 2 7% a1 o 10°
JUIBL; 0) onpenennTh CUITy, AIEUCTBYIONIYIO Ha

3apsin Q, =6#Kn, noMeleHHbll B TOuky 13. 21® 22° 23T on® ot
Crhenaiite cXeMaTUYECKUWA PHUCYHOK JIMHHMA

HaNpsHKEHHOCTU 3JIEKTPUYECKOIo IMOJIs JAHHOM CHUCTEMBI 3apsioB U CHJI, Aeil-
CTBYIOIIMX Ha 3apsan Q.

Bennuunsl 3apsiio (#Kn) Howmep
Qi Qis Qio TOYKH
-4 +61 |+2 25

2. JIBa ManeHBKUX MPOBOMAIINX IIAPHKA, IMOABEIICHHBIC HA HUTAX OIMHAKO-
BOM JIJTUHBI K OJTHOMY KPIOUKY, 3apsKEHBI OJJMHAKOBBIMU 3apsiiaMu U HAXOJIATCS
Ha pacctosiHud 10cm npyr ot apyra. OauH U3 mapukoB paspsauinu. Omnpene-
JIUTh HOBOE PACCTOSIHUE MEXTY IapUKAMHU.

3. Tpu npoBoasmux mapuka paauycamu I, 2r, 3r, Ha KOTOPBIX HaXOISATCS 3a-
psansl 3q, -2¢, 3¢, pacnoyioKeHbl B BEpIIMHAX TeTpadapa ¢ pedpom R >>r.
OnpenenuTp HaNPS)KEHHOCTh MOJIA B YETBEPTOM BEPIIMHE TETPAAPA.

4. B BepimHax paBHOCTOPOHHETO TpEyrosibHUKa co ctopoHou 10 cm pacmo-
J0KeHbl ToueuHble 3apsabl 10 uKn, -20 nKn, 30 nKn. Onpenenuts HanpsiKeH-
HOCTb TOJIS1 B TOUKE MepeceueHusi OMCCEKTPUC YIIIOB TPEYTOJIbHUKA.



ITone ToueyHoro 3apAaaa

Bapuanr 3
1. Ha pucyHke Moka3aHbl TOYKH, PacIOiO-
JKEHHBIC B y3J1aX pelIeTKH C ssuerlko B dhopme y ]
KBajapara co cropoHoit a= 10 cm. B Hekotopeix /@ .0 .. @ @ .0
y3JIax PEHIETKHA PacloIOKEHbl TOUECUYHBIE 3apsi-
ael Q;,Q,,...Q,, BEIMYHHBI KOTOPBIX C pa3Mmep- 18® 5' 47 3° 12'
HOCTBIO #K71 yka3zansl B TaOnuue. OnpenenuTs: e e e e @b
a) HanpsKEHHOCTh JJeKTpuyeckoro moms B 19 6 11 2 11 X
TOYKE, YKa3aHHOW B MOCJIETHEM CTOJIOMKE Tal- 2 7% a1 o 10°
JUIBL; 0) onpenennTh CUITy, AIEUCTBYIONIYIO Ha

3apsin Q, =6#Kn, noMeleHHbll B TOUKy 13. 21® 22° 23T on® ot
Crnenaiite CcXeMaTUYECKUWA PHUCYHOK JIMHHMA

HaNpsHKEHHOCTU 3JIEKTPUYECKOIo IMOJIs JAHHOM CHUCTEMBI 3apsioB U CHJI, Aeil-
CTBYIOIIMX Ha 3apsan Q.

Bennuunsl 3apsiio (#Kn) Howmep
Qis Q17 Qis Qs TOYKH
+2 -4 +6 +1 10

2. OnuHAKOBBIC 3apsDKEHHBIC MIAPUKH, TMOJBEIICHHBIC Ha HUTSIX OJMHAKOBOU
JUTMHBI B OJTHOW TOYKE, MEPEHECTH U3 BO3AyXa B KUIAKAW JUIICKTPUK, TUDJICK-
TpUYECKasi MPOHUIIAEMOCTh KOTOPOTO paBHa 2., a IJIOTHOCTh BJBOE MEHBIIIE
IJIOTHOCTH Marepuaia IapukoB. Bo CKOJIBKO pa3 U3MEHHUTCA Yrojl MEXIy HU-
TAMU?

3. Tpu npoBoasmux mapuka paauycamu I, 2r, 3r, Ha KOTOPBIX HaXOISATCS 3a-
psnsl q, -2, 30, pacnoioKeHbI B BEPIIIMHAX TeTpadapa ¢ pedopom R >>r . Onpe-
JIEUTH HAMPS>KEHHOCTH TI0JIS B Y€TBEPTOM BEPIITUHE TETPadIpa.

4. Tpu ogHouMeHHBIX 3apsna (, 2¢, 0.80 cBs3aHbl TOPU3OHTAIBHBIMA HUTSIMU
OJIMHAKOBOW JUIMHBI M HAXOAATCA B PAaBHOBECHH. BO CKOJNBKO pa3 OTIIMYAKOTCS
CUJIBbI HATSDKEHUS HUTEN MEXIy 3apsaaMu?



ITone ToueyHoro 3apAaaa

Bapuanr 4
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO TOJIS B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 231 on® ot
Q, =6 nKn, noMemieHHslii B Touky 13. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Qis Q17 Qis Qs TOYKH
+5 -4 +8 -3 21
2. JIBa cBOOOJHBIX OTpUIATEIBHBIX 3apsiaa 4( U (| HAXOAATCS HA PacCTOsi-

HUU @ Apyr ot apyra. Kakoi HyxeH 3apsj, 4ToObl BCSI CUCTEMA HAXOAMIIACh
B paBHOBecun? I'ie ero Hy>KHO IMOMECTUTH?

3. Tpu npoBoxsdmux mapuka paguycamu I, 2r, 3r, Ha KOTOPBIX HAXOIATCSA
3apsaasl (, -3(, {, pacmoyIOKEHbl B BEpIIMHAX TETpa’apa ¢ pedpom R>>Tr.
OnpenenuTs HaIPSHKEHHOCTD I0JIS1 B YETBEPTOM BEPILIMHE TETpa’Ipa.

4. B BepummHax paBHOCTOPOHHETO TPEYTOJbHUKA cO cTopoHOU 10 cm pac-
MOJIOKEHBI ToueuHble 3apsanbl 3 #K7, -5 nKn, 3 nKn. OnpenenuTs HalpsKeH-
HOCTb I0JISI B TOUKE MEpeceyeHusi OMCCEKTPHUC YITIOB TPEYTOJIbHUKA.




ITone ToueyHoro 3apAaaa

Bapuanr 5
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO TOJIS B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 231 on® ot
Q, =6nKn, nomemieHHelil B Touky /. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Q12 Qi3 Qua Qe TOYKH
+5 -2 -6 +3 21
2. B BepiuimHax kBajapara pacroyioXEHbl OJMHAKOBBIE 3apsiabl (. Omnpene-

JIUTh CUJTY, IEUCTBYIOULYIO HA KaXKJIbIA 3apsiji, €CIIM CTOpPOHA KBajpara a. Ka-
KO 3apsii HY>XHO MOMECTUTh B IIEHTPE KBaJipaTa, 4YTOOBI CUCTEMA 3apsi/iOB
HaxOoJWIach B paBHOBECUU?

3. Tpu npoBondmIMX MmapuKa paanycamu I, 2r, 3r, Ha KOTOPbIX HAXOJATCS
3apsnsl 20, -0, 20, pacroyoXKeHbl B BEpIIMHAX TeTpaspa ¢ pedopom R>>r .
OnpenenuTp HaNpPSKEHHOCTh MOJIA B YETBEPTOM BEPIIMHE TETPAAPA.

4, [Tapuk Maccoii 0,2 2 BUCUT HAa TOHKOH IIEIKOBOM HUTH. 3apsij IIapuka 8
HKn. CHU3Y K HEMY MOAHECIU BTOPOU IIApUK HA pacctosHue 2,36 cm, B pe-
3yJbTATe Yero HaTSKEHUE HUTH YMEHBIIUIIOCH B TpHU pa3a. OnpenenuTth 3apsi
BTOPOTO IIapHKa.




ITone ToueyHoro 3apAaaa

Bapuaur 6
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
AIIEKTPUUECKOTO MOJsl B TOUKE, YKa3aHHOU B e o ¢ o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-
JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 231 on® ot
Q, =6 nKn, nomemieHHslii B Touky 19. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Qu Q12 Qi3 TOYKH
+4 +1 -5 21
2. B BepmmHax pomOa pacrosiiokKeHbl TOYEYHBIE 3apsnbl (i, U2, Oz, Ja-

OnpenenuTs HAIPSKEHHOCTh B IIEHTPE poM0Oa, €ciik ero 0oJibIlasi JuaroHalb

PaBHa I, a MaJias JuaroHajib paBHa % .

3. Tpu npoBoasmux mapuka paguycamu I, 2r, 3r, Ha KOTOPBIX HAXOAATCA
3apsasl 30, -2(, 20, pacmooKeHbI B BEpIIHHAX TeTpadapa ¢ pebpom R>>r .
OnpenenuTs HAPSHKEHHOCTD TOJISI B YETBEPTOM BEPILIMHE TETPadipa.

4, Paccrosinue mexny AByms ToueuHbIMU 3apsiaamu 3nKn u -5 nKn, Haxo-
JAIIAMUCS B BakKyyMme, paBHO 35 cm. OmnpenennTh HaNpsKEHHOCTh IOJSI B
TOYKE, HAXOIAILLEHCA Ha PACCTOSHHUM 25 cm OT NMEPBOTO 3apsiia U Ha paccTos-
Huu 20 cm OT BTOPOTO 3apsija.




ITone ToueyHoro 3apAaaa

Bapuanr 7
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Y3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO TOJIS B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICMCTBYIOLIYIO Ha  3apsl 21® 20° 23T on® ot
Q, =6 nKn, nomemieHHslii B Touky 19. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Q2 Qi3 Qua Qs TOYKH
-6 +4 +1 -2 22
2. B Tpex BepmmHax KBaJpaTa CO CTOPOHOM a PaCIOIOKEHBI 3apsjibl (,

20, -29. OmpenenuTh HAMPSHKEHHOCTH TOJISA, CO3JaHHOTO ITHMH 3apsaamMu B
YETBEPTOM BEPLIMHE KBapaTa.

3. Tpu npoBonAmIMX MmapuKa paanycamu I, 2r, 3r, Ha KOTOPbIX HAXOJATCS
3apsnsl (, -3q, 20, pacroyoKeHbl B BEpUIMHAX TeTpasdpa ¢ pedopom R>>r .
OnpenenuTp HaNpPsS)KEHHOCTh MOJIA B YETBEPTOM BEPIIMHE TETPAAPA.

4, JIBa ToueuHsbIx 3apsga 12 nKn u 24 nKn HaxoasTcs B BaKyyMe Ha pac-
cTositHUU 9 cm apyr oT npyra. OnpenenuTs CUily, IEUCTBYIOIIYI0O HAa TOYEU-
HbII 3apsan 3 K7, TOMEIIEHHBIA MEXIY 3apsJaMHi Ha PacCTOSSHUU 3 ¢cM OT
MEHBIET0 3aps/a.




ITone ToueyHoro 3apAaaa

Bapuanr 8
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsaabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO TOJIS B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 231 on® ot
Q, =6 K, nomenieHHblil B Touky 24. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Qua Qi3 Qis Qs TOYKH
+3 -3 +6 -1 22
2. B Tpex BepmmHax kBagpaTta co cTopoHou 30 cv HaXOASATCA OJUHAKOBBIE

ITOJIOKUATEINIbHBIE 3apsaabl 0 3 #K7 xaxapii. Onpeaenuts HANpsHKEHHOCTH
I0JIS B UETBEPTOM BEPILINHE.

3. Tpu npoBonAmIMX MmapuKa paanycamu I, 2r, 3r, Ha KOTOPbIX HAXOJATCS
3apsnbl 5q, -2(, 50, pacmoJoKeHbI B BEpIINHAX TE€Tpajapa ¢ peopom R>>r .
OnpenenuTs HaIPSHKEHHOCTD I0JIS1 B YETBEPTOM BEPILIMHE TETpa’Ipa.

4. JIBa OJMHAKOBO 3apsUKEHHBIX IIapuKa, UMerImux Maccy mo 0,5 2 xax-
Il ¥ MTOABEUIEHHBIE HA HUTAX JJIMHOM 1o | wm, pasomuucs Ha 4 cm Opyr OT
apyra. Haitu 3apsia kaxxJ1oro mapuka.
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Bapuaur 9
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHocts 19 6 11 2 11 X
3JIEKTPUYECKOTO IO B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 23T on® ot
Q, =6 nKn, nomemennslii B Touky 10. Cre-

JTAWTE CXEMATUYECKUN PUCYHOK JIMHUN HANPSKEHHOCTU AJICKTPUYECKOTrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Q21 Q20 Q2 TOYKH
+2 -3 +5 13
2. JlBa 3apsma 10 #Kn m -8 uKn pacronoxxeHbl Ha TpsiMoit. PaccTosiame

Mexay 3apsaamu 20 cu. OnpenenuTh HANpPsKEHHOCTh MOJISI B TOYKE, HAXO-
JAILIENCS HAa PACCTOSIHUU 8 ¢M OT OTPULIATENIBHOTO 3apsi/ia.

3. Tpu npoBonAmIMX MmapuKa paanycamu I, 2r, 3r, Ha KOTOPbIX HAXOJATCS
3apsnsl 37, -5, 20, pacmoj0KeHbI B BEpIIMHAX TeTpadapa ¢ pebpom R>>r .
OnpenenuTps HaNPS)KEHHOCTH TOJISI B YETBEPTOM BEPIIMHE TETPa’Apa.

4, B Bepmmnax kBagpara HaXosATCs oAMHAKOBbIE 3apsabl 1o 0.3 #K7n Kax-
neiid. Kakoit 3aps Hy»KHO TOMECTUTh B IIEHTP KBaJipaTa, YTOOBI BCSI CHCTEMa
HaxOoJWJIACh B PABHOBECHH.
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Bapuanr 10
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KEHHBIE B y3J1aX PEIIETKH C SYEHMKOM B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO TOJIS B TOUKE, YKa3aHHOW B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 23T on® ot
Q, =6 nKn, nomemenHslii B Touky 11. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Qio Q20 Q21 TOYKH
-2 +4 -5 13
2. CranbHoit mapuk (p=7,8 2/cm’) pagmycom 0,4 cu, TIOTPY’KEHHBIT B Ke-

pocuH (p=0,8 2/CM3), HAaXOJUTCS B OJTHOPOJHOM 3JIEKTPUUYECKOM TOJIE HAIps-
KEHHOCThbIO 4 kB/cm. OnpenenuThb 3apsj IIapuKa, €CIM OH HAXOJIUTCS BO
B3BEIICHHOM COCTOSIHUM. BEKTOp HaIpsHKEHHOCTH 3JIEKTPOCTATHYECKOIO I10-
JI HAIPABJICH BEPTUKAJIBHO BBEPX.

3. Tpu npoBoaAImUX IapuKa paguycamu I, 2r, 3r, Ha KOTOPBIX HAXOIATCS
3apsiabl 3(, -0, 20, pacmoyIoKEeHbl B BEepIIMHAX TeTpaldapa ¢ peopom R >>r.
OnpenenuTs HANPSHKEHHOCTH TOJIS1 B UETBEPTOM BEPIIIMHE TETPAdAPA.

4, Tpu oTpuLATENbHBIX TOYEUYHBIX 3apsiaa 1o 27 #Kn Kaxaplid pacnoioxe-
HbI B BEpIIIMHAX PABHOOEAPEHHOTO MPSIMOYTOJILHOTO TpeyroyibHUKA. Onpene-
JIUTh HAMPSHKEHHOCTD MOJISI B TOYKE MOCEPEANHE TUIOTEHY3bI IITUHOU 10 cm.

10
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Bapuanr 11
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO TOJIS B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 23T on® ot
Q, =6 K, noMemieHHsblii B Touky 15. Cre-

JTAWTE CXEMATUYECKUN PUCYHOK JIMHUWM HANPSKEHHOCTH 3JIEKTPUYECKOTrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Q21 Q22 Q23 TOYKH
+1 +4 -6 13
2. B Tpex BepmmHax kBagpaTta co CTOpOHOU 20 cm pacmoJIOKEHBI OAUHA-

KOBBIE MO BEJIMYMHE U 3HAKY ToueuHble 3apsaabl no 20 #Kn kaxaeii. Onpene-
JUTh HaIPSHKEHHOCTh B CBOOOIHOM BEpIIMHE KBaApaTa.

3. Tpu npoBoxsdmux mapuka paguycamu I, 2r, 3r, Ha KOTOPBIX HAXOIATCSA
3apsabl J, -50, 20, pacnoioXkeHsl B BEpUIMHAX TeTpaszapa ¢ peOpom R>>r.
OnpenenuTs HAIIPSHKEHHOCTH I10JIS B YETBEPTOM BEPIIMHE TETpa’aApa.

4. C xakoil cuioi OyIyT NPUTATHUBATHCS JBA OJMHAKOBBIX CBUHIIOBBIX IlIa-
puKa paguycoM 1 cm, pacoJIOKEHHBIX Ha pacCcTOsSIHUM | M Ipyr oT zpyra, ec-
JU y KaXZO0ro aroMa IEepBOro IIAPHUKA OTHATH 10 OJHOMY JJIEKTPOHY U BCE
OTU BJIEKTPOHBI NMEPEHECTH HA BTOPOM Mapuk. ATOMHBIN Bec cBuHOA 207,
IIOTHOCTH 11,3 olem’.

11




ITone ToueyHoro 3apAaaa

Bapuanr 12
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO TOJIS B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 231 on® ot
Q, =6 K, nomemieHHslii B Touky 17. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Q7 Qs Qo TOYKH
-5 +2 +4 15
2. B BepmmHax mectryrojibHUKa co cTopoHoi 10 cm pacmonoxxeHsl oau-

HAaKOBBIE N0 BeMYMHE ToYeuHble 3apsanabl 1o 0,1 #Kin. OnuH U3 3apsnoB oTpu-
naTenbHbId. OnpenenuTsh Cuily, NEeUCTBYIONIYI0O Ha To4deuHbld 3apsn 1 wKi,
HAXOJISAIIUNCSA B TUIOCKOCTH IIECTUYTOJIbHUKA M PaBHOYJAJICHHBIA OT €ro
BEPIIIHH.

3. Tpu npoBonAIIMX MmapUKa paauycamu I, 2r, 3r, Ha KOTOPhIX HAXOJATCS
3apsnsl 20, -5(, 20, pacmojoKeHbI B BEpIIMHAX TeTpadapa ¢ pebpom R>>r .
OnpenenuTs HAPSHKEHHOCTD TMOJISI B YETBEPTOM BEPIIMHE TETpadipa.

4, Tpu TOueuHBIX 3apsna, MOMApPHO MOMEIIEHHBIE Ha paccTosHun 10 cm
JIpyT OT apyra, B3aumoaencteytot ¢ cunamu: 0,05 H, 0,08 H, 0,12 H. Haiitu
BEJIMUMHBI 3aPS/I0B.

12




ITone ToueyHoro 3apAaaa

Bapuanr 13
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsaabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO TOJIS B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 23T on® ot
Q, =6 nKn, noMemieHHbli B TOUky 25. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Qio Q20 Q21 Q22 TOYKH
+1 +3 -5 -3 13
2. JIBa OIMHAKOBBIX 3aPSHKEHHBIX IIAPUKA MPUTATUBAIOTCS APYT K JIPYTY.

[Tocie Toro Kak MIApUKH MPUBEIHA B COMPUKOCHOBEHHE M PA3BUHYJIA HA pac-
CTOsIHME B 2 pa3a OoJjbllee, YeM Mpexe, Cuila B3auMOJCHCTBUS YMEHbIIIH-
nack B 12 pa3. KakoB 3apsij nepBoro mapuka g0 COMPUKOCHOBEHMs, €CIIU 3a-
PSIT BTOPOTO MIApUKa paBeH ¢ cuiioit 2 HK.

3. Tpu npoBondIMX MmapuKa paanycamu I, 2r, 3r, Ha KOTOPbIX HAXOJATCS
3apsnsl 37, -5, 50, pacmogoKeHbI B BEpIIMHAX TEeTpajapa ¢ pebpom R>>r .
OnpenenuTs HAPSHKEHHOCTD TMOJISI B YETBEPTOM BEPIIMHE TETpadipa.

4, [To kombIly MOTYT CBOOOJIHO TIEpEMENIaThCsl TPU IIapuKa, HECYIUE 3a-
pAABL: +(; HA OJTHOM IapHKe U +(0, Ha KKIOM U3 IBYX ApYyrux. Yemy paBHO
OTHOIIICHHUE 3apsI0B (1 ¥ (, , €CIU TIPH PaBHOBECUH JyTra MEXIY 3apsaamMu (s,
cocrasisier 60°.
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ITone ToueyHoro 3apAaaa

Bapuanr 14
1. Ha pucynke moka3zanel TOYKH, pacro-
JIOKECHHBIE B y3JIaX PELIETKU C SIYEHKOU B
dbopme kBagpata co croponorr a= 10 cu. B
HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI

KOTOPBIX C pa3MEpHOCTbIO MK yKa3aHbl B
tabnuie. OnpeaenuTh: a) HaNPSHKEHHOCTh
AJICKTPUYECKOTO TOJIS B TOYKE, YKa3aHHOH B
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-
JUTh CHJIy, JICHCTBYIOIIYIO Ha  3apsj
Q, =6 K, noMemieHHslii B Touky 17. Cre-

1
17% 16® 151 14° 13°®

18 5 4 3 12.

r—r—¢—o—o0—>
9 6 1] 2 11 X

200 7® 8} o® 10°®

( ] [ J
21* 2% 23] 24* 25

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3apsI0B U CUJI, JEMCTBYIOIUX Ha 3apsaf Q.

Bennuunsl 3apsiio (#Kn) Howmep
Q20 Qa Q22 Qy TOYKHU
+2 -3 +1 +4 13
2. [Tapuk maccoit 20 me, nmerommit 3apsan 0.2 #Kn noJBENIEH HA HUTH U

INOMCHICH B OJJCKTPOCTATHYCCKOC IIO0JIC,

HaIpaBJICHHOC TOPU30HTAJIBHO.

OHpGIIGJII/ITC yYIroj, Ha KOTOprﬁ HHUTb OTKJIOHHUTCA OT BCPTHKAIH, CCIIH

HAIPSDKEHHOCTH T10JIs1 paBHa 8*10° B/u.

3. Tpu npoBondmIMX MmapuKa paanycamu I, 2r, 3r, Ha KOTOPbIX HAXOJATCS
3apsnsl 20, -2(, 20, pacnojoKeHbl B BEpIIMHAX TeTpajapa ¢ peopom R>>r .
OnpenenuTs HAPSHKEHHOCTD IMOJISI B YETBEPTOM BEPIIMHE TETPadApa.

4.  Ha nByx 0IMHAKOBBIX KarelibKaxX BOJIbI HAXOIUTCS IO OJJHOMY JIUIITHEMY

QJCKTPOHY, IIPHYCM CHJIA IBJICKTPHUYICCKOI'O

OTTAJIKUBAHHA YPAaBHOBCIINBACT

CUI1y UX B3aMMHOTO TATOTCHUA. KakoBb1 paanycCol KamneJsek?

14




ITone ToueyHoro 3apAaaa

Bapuant 15
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpsbkemHocts 19 6 11 2 11 X
3JIEKTPUYECKOTO TOJIS B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 231 on® ot
Q, =6 nKn, noMemieHHslii B Touky 13. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3apsiI0B U CUII, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Q24 Qs Qo TOYKH
+6 +1 -3 17
2. JIBa miapuka paBHOM MAacChl, OJMHAKOBO 3apsSKCHHBIX, MOABEIICHBI B

OTHOM TOYKE Ha HUTAX OAWMHAKOBOW JUIMHBL. I[Ipy morpyxeHuu HmapukoB B
MAacio MIOTHOCTBIO 800 o/cy® yrom pacxosKIeHHs HHTEH He H3MEHHIICH.
OnpenenuTs AUIIEKTPUYECKYIO IPOHUIAEMOCTh Maca.

3. Tpu npoBondmIMX MmapuKa paanycamu I, 2r, 3r, Ha KOTOPbIX HAXOJATCS
3apsnsl 37, -3, 20, paclojoKeHbI B BEpIIMHAX TeTpajapa ¢ pebpom R>>r .
OnpenenuTp HaNpPSKEHHOCTh MOJIA B YETBEPTOM BEPIIMHE TETPAAPA.

4, Bokpyr HenmoaBH>KHOTO TOUEeUHOTro 3apsaa 3 #Kj, paBHOMEpPHO Bpala-
€TCs MO IEUCTBUEM CHJI IPUTSKEHUSI MAJICHbKUI LIAPUK, 3aPSKECHHBIN OT-
punarenbHo. Yemy paBHO OTHOLIEHHWE 3apsia IIapHUKa K Macce, ECIU painyc
OpOuUTHI 2 cM, a YIII0Basi CKOPOCThb BpallleHUs 3 pad/cex.
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ITone ToueyHoro 3apAaaa

Bapuanr 16
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO IO B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 23T on® ot
Q, =6 K, nomemieHHslii B Touky 13. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Q23 Q24 Qa5 TOYKH
-3 +5 +8 17
2. Manenbkuid mapuk mMaccor 200 me u 3apsanom 26,7 nKn moaseieH Ha

Hutu. Ha xakoe paccTosiHue HaJl0 MOAHECTH K HEMY CHU3Y OJIHOMMEHHBIN U
PaBHBIM eMy 3aps, 4YTOOBI CHIIa HATSHKEHUS HUTH YMEHBIITUIIACh B TPH pa3a?
3. Tpu npoBoaAImUX IapuKa paguycamu I, 2r, 3r, Ha KOTOPBIX HAXOIATCS
3apsiabl 3(, -0, 20, pacmoyioKEeHbl B BEpIIMHAX TeTpal’apa ¢ peopom R >>r.

OnpenenuTs HaNPSHKEHHOCTH T0JIS1 B YETBEPTOM BEPIIMHE TETpadapa.

4, Tpu ManeHbkux Imapuka maccord 10 e KaxIbpli MOJBENIEHBl Ha HUTSX
OJIMHAKOBOM JIJIMHBI JUIMHOM 1O 1 M. CXOASIIMXCS HAaBEpPXYy B OJHOM Y3JI€.
[ITapuku OAMHAKOBO 3apsIKEHBI M BUCAT B BEPIIMHAX PAaBHOCTOPOHHETO TpeE-
yroJibHUKa co ctopoHo# 10cm. KakoB 3apsia kaxaoro mapuka?

16




ITone ToueyHoro 3apAaaa

Bapuanr 17
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO IO B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 231 on® ot
Q, =6 nKn, noMemieHHslii B Touky 13. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Q1o Qu Qa5 TOYKH
+2 -5 +3 17
2. JIBa OIMHAKOBBIX 3aPSHKEHHBIX IIApUKA MPUTITUBAIOTCS APYT K JPYTY.

[Tocne Toro Kak mapuKu MPUBEITU B COMPUKOCHOBEHHUE U Pa3IBUHYJIN HA pac-
CTOsIHME B 2 pa3a OoJjbllee, YeM Mpexe, Cuila B3auMOJCHCTBUS YMEHbIIIH-
nach B 8 pa3. KakoB 3apsi nepBoro mapuka J0 CONPUKOCHOBEHMS, €CIIU 3a-
PsIT BTOPOTO MIapuka paBeH ¢ cuiioit 1 #K.

3. Tpu npoBondIMX MmapuKa paanycamu I, 2r, 3r, Ha KOTOPbIX HAXOJATCS
3apsnsl 37, -3, 30, pacloJOKEHbI B BEpIIMHAX TeTpajapa ¢ pebpom R>>r .
OnpenenuTs HAMPSHKEHHOCTD TMOJIS B YETBEPTOM BEPIIMHE TETpa’dapa.

4, apsanel +Q, - Q u +( pacnoyiokKeHbI B yIilax MPaBHWIHLHOTO TPEYTOJIb-
HUKa CO CTOPOHOM a . KakoBO HalpaBlIeHUE U BEJIMYWHA CUIIbI, JEUCTBYIOIIEN
Ha 3apsn +?
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ITone ToueyHoro 3apAaaa

Bapmuanr 18
1. Ha pucynke mokaszanel TOYKH, pacmo-
JIOKEHHBIE B y3JIaX PELIETKU C SIYEHKOU B
dbopme kBagpata co croporoir a= 10 cu. B
HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsaabl Q,,Q,,...Q,, BCINYUHBI

KOTOPBIX C pa3MEpHOCTbIO K7 yKa3aHbl B
tabnume. OnpenenuTs: a) HANPsHKEHHOCTH
AJICKTPUYECKOTO TOJIS B TOYKE, YKa3aHHOH B
MOCJICAHEM CTOJIOMKE TaONMIlLI; 0) ompee-
JUTh CHUJIy, JICHCTBYIOIIYIO Ha  3apsj
Q, =6 K, nomemeHHslii B Touky 13. Cre-

1
17% 16® 151 14° 13°®

([ ]
18 5 4 3 12

r—r—¢—0—o0—>
9 6 1] 2 11 X

200 7® 8} o® 10°

[ J
21* 22° 23] 24° 25

JAWTE CXEMATUYECKUN PUCYHOK JIMHUW HANPSKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEUCTBYIOIUX Ha 3apsaa Q.

Benuunnel 3apsiioB (1K) Howmep
Qo Q1o Q24 Q2s TOYKH
-3 +2 -1 +5 17
2. [Tapux Maccoii 0.4 2, umeronuii 3apsig 4,0* 107 Kn MIOJIBEIIEH Ha HUTHU U

INOMCHICH B OJJCKTPOCTATHYCCKOC IIO0JIC,

HalpaBJICHHOC T'OPU30HTAJIBHO.

Onpenenure yroja, Ha KOTOPbIA HHUTh OTKIOHHTCA OT BEPTUKAIH, €CJIU

HAIPSDKEHHOCTH T10JIs1 paBHa 8%10° B/u.

3. Tpu npoBonAmIMX MmapuKa paanycamu I, 2r, 3r, Ha KOTOPbIX HAXOJATCS
3apsnsl 44, -5(, 40, pacmojoKeHbI B BEpIIMHAX TeTpadapa ¢ peopom R>>r .
OnpenenuTs HAPSHKEHHOCTD MOJIsI B YETBEPTOM BEPIIIMHE TETpadipa.

4, Ha crosimiem BepTHKaIbHO KOJIbIIE paguyca R 3akperuieHsl JABa IIapuka
A n B tak, yto npsmas AB ropuzoHTanbHa, a yroil AOB pasen 90°. [IBa apy-

rux mapuka C u /[ , *MeIne 0JMHAKOBbIE
pemeniaThes Mo KoJblly 0e3 Tpenus. Kakue

3apsibl ( 1 Macchl M, MOTYT TIe-
3apsiibl HEOOXOAMMO COOOIIHUTh

mapukaM A U B ,4TOOBI BCEe YEThIpe HIapHUKa PACIOJIOKUINCH B BEPIIMHAX

KBaJpara.
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ITone ToueyHoro 3apAaaa

Bapuanr 19
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO TOJIS B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 231 on® ot
Q, =6 nKn, noMemieHHslii B Touky 13. Cre-

JAWTE CXEMATUYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO MO-
JIs1 JTaHHOM CHCTEMBI 3apsZI0B U CUII, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Q1o Qu Q24 Q25 TOYKH
+1 +5 -3 +1 17
2. B 01HOPOIHOM 3JIEKTPUYECKOM MOJIE ¢ HAIpPsHKEHHOCThIO 50 kB/m, pas-

HOMEpHO Bpamaercsa mapuk maccor 10e. [lapuk 3apskeH MOJIOKUATEIbHBIM
3apsI0M 2,5”‘10'6 K. 1llapuk moaBelieH Ha HATH AauHOM |. YToi oTKIoHEeHUS
HUTHU OT BepTukanu 60°. Haiftu cuity HaTs>KeHUsI HUTH, €CJTH HaPsDKEHHOCTh
T0JISI HAaNpaBJieHa BEPTUKAILHO BHU3.

3. Tpu npoBondIMX MmapuKa paanycamu I, 2r, 3r, Ha KOTOPbIX HAXOJATCS
3apsnsl 44, -2(, 40, pacnojoKeHbI B BEpIIMHAX TeTpadapa ¢ pebpom R>>r .
OnpenenuTp HaNPS)KEHHOCTh MOJI B YETBEPTOM BEPIIMHE TETPAAPA.

4, UYetsipe oauHakoBbIX 3apsaa mo 10 #K7z pacnonokeHbl Ha paBHBIX pac-
cTostHUSAX apyr oT aApyra a=10 cm. Kakyio cuiay m B KakoM HampaBlIEeHUU
HAJI0 MPUJIOKUTH K KOKIOMY 3apsijly, UYTOObI ATy CUCTEMY YIepkaTb B PaBHO-
Becuu?
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ITone ToueyHoro 3apAaaa

Bapuanr 20
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO IO B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOauIel; 0) ompene-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 231 on® ot
Q, =6 nKn, noMemieHHslii B Touky 13. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiios (#Kn) Howmep
Qis Qie Qi TOYKH
+8 +4 -1 25
2. YeTplpe OIMHAKOBBIX ITOJOKUATEIBHBIX TOYEYHBIX 3apsaa 3¥107 K

HaxOJIATCSA B BEepIIMHAX KBajapara. HailTu BenmnuuHy 3apsia, TOMEIICHHOTO B
LEHTP KBajpaTa, Mpu KOTOPOM CUCTEMA HAXOJIUTCS B PABHOBECHUHU.

3. Tpu npoBojgmMX mapuka paanycamu I, 2r, 3r, Ha KOTOPbIX HAXOJATCS
3apsansl (, -4q, 20, pacroyoKeHbl B BEpIIMHAX TeTpasdpa ¢ pedopom R>>r.
OnpenenuTs HAMPSHKEHHOCTD MOJISI B YETBEPTOM BEPIIMHE TETPadApa.

4, 3apsKEeHHBIE MIAPUKH, HAXOSAIIUECS Ha PACCTOSIHUU 2 M JPYT OT ApyTa,
OTTAJIKUBAIOTCSA ¢ chtoit | H. O6muit 3apsiy mapukos 5%*10™ K. Kak pacrpe-
JICJICH 3aps]l MEXy IIapuKamMu?
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ITone ToueyHoro 3apAaaa

Bapuanr 21
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO TOJIS B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 231 on® ot
Q, =6 nKn, noMemieHHslii B Touky 13. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Benuunnel 3apsiioB (1K) Howmep
Q16 Q17 Q1s Q19 TOYKH
+3 +2 -5 +2 25
2. JIBa OJTMHAKOBBIX 3apSKEHHBIX IIapHKa OTTAJKUBAIOTCS APYT OT Apyra.

[locne TOro Kak mapyvKy NPUBEIN B CONPUKOCHOBEHHE U PA3/IBUHYJIA Ha pac-
CTOsiHUE B 2 pa3a OoJibllee, 4YeM MIpeXkAe, CHila B3auMOJEHUCTBUS YMEHbLINU-
nace B 6 pa3. KakoB 3aps nepBoro Imapuka 10 CONPUKOCHOBEHMS, €CIIH 3a-
Ps BTOPOrO MIApHUKA PABEH € CHIION 2 HK.

3. Tpu npoBoxsdmux mapuka paguycamu I, 2r, 3r, Ha KOTOPBIX HAXOIATCSA
3apsabl 20, -4(, 4, pacnoioXeHbl B BEpUIMHAX TeTpasdzapa ¢ peOpom R>>r.
OnpenenuTs HAIPSHKEHHOCTH I10JIS1 B YETBEPTOM BEPILIMHE TETPAdAPA.

4, Tpu oauHakoBbIX 3apsiaa no | #Kn KaxIblid pacloJIOAKEHbI B BEPIIMHAX
PSAMOYTOJIBHOTO TpeyroipHuka ¢ kareramu 40 cv m 30 cm. Haiitn Hanps-
YKEHHOCTH I10JIsI, CO3JaHHOTO BCEMH 3apsiiaMy B TOUYKE IEPECEUCHHS THIOTE-
HY3bl C IEPIIEHINKYJIIPOM, ONYIIEHHBIM U3 MPSAMOTO yria.

21




ITone ToueyHoro 3apAaaa

Bapuanr 22
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpsokemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO TOJIS B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 231 on® ot
Q, =6 nKn, noMemieHHslii B Touky 13. Cre-

JTAWTE CXEMATUYECKUN PUCYHOK JIMHUN HANPSKEHHOCTU AJICKTPUYECKOTrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Q17 Qis Qio Qs TOYKH
+2 -4 -1 +4 25
2. B BepmmHax npaBUIBHOIO HIECTUYTOJIBHHUKA CO CTOpoHOM 10 cm pacno-

JIOXKEHBI TOUeYHBIe 3apsiabl 4, 24, 30, 44, 59, 6q (g=0,1 mxKn). Haiitu cuny
B3aMMOJIEHCTBHSI CEABMOIO TOYEUHOTO 3apsaa ( ¢ octanbHbIMU. CenpMoit 3a-
PS HAXOJUTCS B LICHTPE IIECTUYTOJbHUKA.

3. Tpu npoBondmIMX MmapuKa paanycamu I, 2r, 3r, Ha KOTOPbIX HAXOJATCS
3apsabl (, -0, {, pacHojio’KeHbl B BEpIIMHAX TeTpajapa ¢ pedbpom R>>r.
Omnpenenuts HaNPsHKEHHOCTD I0JIs B YETBEPTOM BEPIIMHE TETPadIpa.

4.  ]IBa OOMHAKOBBIX 3apsDKCHHBIX IIApUKA, HAXONAIIMECS Ha PACCTOSIHUH
0,2 m, mpuTsrnBaotes ¢ cunoit 4*10°H. TTocne TOro Kak MAPUKH GbLIH IPH-
BEJICHBI B COMPUKOCHOBEHHNE U Pa3BE/ICHbI HA MPEXHEE PACCTOSIHUE, OHU CTa-
JIY TIPUTATUBATBCS C CHIION 2,25%10°H. OnpenenuTp nepBOHAYaJIbHbBIE 3apsi-
JIbI IIIAPUKOB.
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ITone ToueyHoro 3apAaaa

Bapuanr 23
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Y3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO TOJIS B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 231 on® ot
Q, =6 K, noMemieHHslii B Touky 17. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Qi3 Qua Qis TOYKH
+3 -2 +8 21
2. JIBa OIMHAKOBBIX IIAPUKA MOJABEIIECHBI B OJJHOM TOUKE Ha HUTSIX OJUHA-

koBo# jymmHBI 110 20 cv Kaxaas U HaXoasaTcs B BakyyMme. [locie coobOmenus
HIapyMKaM OJMHAKOBBIX 3apsIOB IO 4*10® Kn, autn paszonuiuck Ha yroia 60°.
OnpenenuTs Maccy apuKOB.

3. Tpu npoBondmMX MmapuKka paanycamu I, 2r, 3r, Ha KOTOPbIX HAXOJATCS
3apsnbl 5(, -5(, (, pacroyoXKeHbl B BEpIIMHAX TeTpasdpa ¢ pedopom R>>r .
OnpenenuTp HaNpPSKEHHOCTh MOJIA B YETBEPTOM BEPIIMHE TETPAAPA.

4, UeThlpe OOHOMMEHHBIX 3apsija ( pacroJioKEHbl B BEPIIMHAX KBajpara
co cropoHoil a. KakoBa OymeT HampsHKEHHOCTH IMOJIS Ha PACCTOSHUU 2a OT
[EHTpa KBajpaTa Ha MPOJIOKECHUHU JUATOHAJIN.
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ITone ToueyHoro 3apAaaa

Bapuanr 24
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3MEpHOCTbIO MK yKa3aHbl B e e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO IO B TOUKE, YKA3aHHOU B e o ¢ o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 231 on® ot
Q, =6 K, noMemieHHslii B Touky 17. Cre-

JAWTE CXEMATHYECKUN PUCYHOK JIMHUW HANPSIKEHHOCTU AJICKTPUYECKOrO TO-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Qi3 Qua Qis Qs TOYKH
+2 +4 -1 +6 21
2. Manenbkuid mapuk maccou 100 me u 3apsagom 16,7 nKn moaseiieH Ha

HuTU. Ha kakoe paccrosiHue HaJo0 MOAHECTH K HEMY CHU3Y OJHOMMEHHBIN U
PaBHBIN eMy 3apsiji, YTOOBI CUJIa HATSHKEHUSI HUTH YMEHBIIINIIACh B TP pa3a?
3. Tpu npoBonAIMX MmapuKa paanycamu I, 2r, 3r, Ha KOTOPbIX HAXOJATCS
3apsansl (, -5q, 20, pacroyokKeHbl B BEpUIMHAX TeTpasdpa ¢ pedopom R>>r .

OnpenenuTp HaNpPsS)KEHHOCTh MOJIA B YETBEPTOM BEPIIMHE TETPAAPA.

4. UYeTplpe OOHOMMEHHBIX 3apsija ( pacloJiOKEHbl B BEPIIMHAX KBajJpara
co cropoHoil a. KakoBa OymeT HampsHKEHHOCTh MOJISi Ha PAacCTOSHUU 2a OT
LEHTpa KBaJpara Ha MPSIMOM, MPOXOIAIIEH depe3 LEHTP KBaapara U Mapaj-
JIETBHON CTOPOHAM?
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ITone ToueyHoro 3apAaaa

Bapuanr 25
1. Ha pucyHke mokas3aHbl TOYKH, pacmo-
JIO)KCHHBIE B y3J1aX PEIIETKH C SYEHMKOU B y ]
¢opme kBanpara co croponoir a= 10 cu. B .0 0 .4 @ 0

HEKOTOPBIX Yy3JIaX PEUIETKH PaCIIOJIOKEHBI
TO4YCeYHBIC 3apsanabl Q,,Q,,...Q,, BCINYUHBI 18~ 5 4 3 12'

KOTOPBIX C pa3sMEpPHOCTBIO HK7 yKa3aHbl B e @ e e @
Tabmuue. Onpemenuts: a) HanpskemHoets 19 6 11 2 11 X
3JIEKTPUYECKOTO IO B TOUKE, YKA3aHHOU B e o 4 o o

20 7 8 9 10
MOCJICAHEM CTOJIOMKE TaOIMIlLI; 0) ompeje-

JATh CHWJIYy, JICUCTBYIOUIYIO Ha  3apsij 21® 20° 231 on® ot

Q, =6 nKn, noMemieHHslii B Touky 13. Cre-

JJAUTE CXEMATHYECKUH PUCYHOK JIMHUWA HANPSHKEHHOCTH AJIEKTPUYECKOTO I10-
JIs1 JTaHHOM CHCTEMBI 3aps[I0B U CUJI, AEMCTBYIOIUX Ha 3apsaa Q.

Bennuunsl 3apsiio (#Kn) Howmep
Q17 Qis Qio Q20 Q21 TOYKH
+3 +5 -1 -3 +2 11
2. JIBa OAMHAKOBBIX 3apsSHKCHHBIX IMIApUKa OTTAJKUBAIOTCS APYT K JApyra.

[locne TOro Kak IIApUKH MPUBEIH B CONPUKOCHOBEHHUE U PA3BUHYJIN HA pac-
cTosiHME B 3 pa3a Oosibliee, 4YeM MIpPEeXkAe, CHila B3aUMOJEHCTBUS YMEHbLINU-
nace B 10 pa3. KakoB 3apsia nepBoro mapuka 10 CONPUKOCHOBEHUS, €CIIU 3a-
Ps BTOPOrO MIApHUKa PaBeH € cuioil 3 HK.

3. Tpu npoBoxsdmux mapuka paguycamu I, 2r, 3r, Ha KOTOPBIX HAXOIATCSA
3apsabl (, -50, (, pacmoyIOKEeHbl B BEpIIMHAX TETpasapa ¢ pedpom R>>Tr.
OnpenenuTs HAPSHKEHHOCTH I0JIS1 B YETBEPTOM BEPIIMHE TETPAdAPA.

4. YeTslpe OJHOMMEHHBIX 3apsiAa (] pacloJOKEHbl B BEPIIMHAX KBajpaTa
co ctopoHoi a. KakoBa OyJeT HampsKEHHOCTH MOJSE B TOYKE, PACIONOKEH-
HOM Ha NEPIEHINKYJIAPE HA PACCTOSHUM 2a OT LEHTpa KBaApara.
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