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SIk npauaBaip 3 naapyyHikam

Marspbisiz, TpanaHaBaHbl y NajpyuHiky, nagHaéMmillb Bac 3 HOBBIMI ¢i-
3iuHbIMi 3’s1BaMi, NaHsaUUsAMi i BeJiiublHsIMI, 3 HalOOJIbLI BaXKHbLIMI 3aKOHAMI
NPLIPOABI 1 iX 3HAYZIHHEM JI/Is1 HABYKi, TIXHIKi i MpaKTblYHAra KbILLSA.

Annak, ka0 paiailb NpaKTbIYHbIA 3aaubl, TpaMaTHa TJyMadblllb YCé
Toe, WTO aAbblBaella ¥ HABAKOJIbHBIM CBelle, HEAACTATKOBA TOJIbKi Ma3Ha-
éminua 3 isiunbivi 3’saBami i nanauugmi. Heabxonana spasymentp i 3acBoilib
cyTHacllb (isiuHbIX 3'Ay | MaHALLAY, aCHOYHBIS 3aKaHaMEpPHACILi, FKiM SHbI
naanapaaxkoysaoia. Kab npaua 3 nagpyuHikam Oblia GoJiblll TJIEHHAH, Mbl
xauedi 6 Jalb BaM HeKaJbKi napaf.

[Ipaunitatine naparpag crnauatky Gersia, ka6 3pa3ymellb CIHC Mpaubl-
TaHara, a notblM Osipblllecsl 3a §IF0 BbIByYSHHe rpyHTOYHA. He 3aByuBail-
e Ha nmamsib TIKCT naparpada. 3 acabJiBail yBarail agHoChleCs Jla a3Ha-
USHHSAY BeJIUbIHb, (hOpMyJI, 3aKOHAY. SIHbI § THKCIE MA3HAUaHbI TJYCTbIM
uipeichram. Kani dopmyna mae BbiBajg, siro Tpaba camacroiiHa y3HaBillb
Y CLUBITKY.

Y takcue naparpacda écib nbitaHHi. He nakinafine 6e3 anaxasy HiBom-
Hara 3 ix. Kani Ha sikoe-HeOynsb MblTaHHe Bbl He 3Marji ankasalb, Bsp-
Hillecs sINIUS pa3 Jla nmavyatky naparpada i yBaxkiiBa rnpaubiTaiiilie TIKCT, Ma-
¢Jisl yaro 3Hoy nacnpa6byiile ankasaub Ha noiTanHe. He nakinaiiue 6e3 ysa-
ri Hawy npocb0y HAKOHT MpPbIKJAAAAY, sIKis NauBsplKaolb Tyl ad0 iHUIYIO
3’siBy. 3arilibllle IIThisl MPbIKAAIbI ¥ CLIbITAK.

YBakJliBa ublTaiille amicaHHi jJocjenay, rnpa sikisi packazpaela Yy mna-
parpade. MHorisi 3 iXx MoXKHa nayrapblib goMa. 3pabille raTa, i Bbl 3HaUHA
JIeTIL MaYHslUe pagdyMellb Byd3OHbI MaTIpbIsiI.

Cyp’é3na crayiuecsi Ja rajoyHbIX BbIBajay, WITO 3MellYaHbl y KaH-
upl naparpaca. KapeicHa 3amicailp iX y CUIbITaK i JanoyHilb cBaiMi mep-
KaBaHHAMI, Kif HenasOe)KHa Y3HIKHYLb, KaJji Bbl 3acBOI Byus0OHbI Ma-
TIPbIAL.

Y KaHlpl naparpada aJisi paBepki padyMeHHs MaT3Ipbisly MpajyrJe-
JeKaHbl KAHTPOJIbHbISI NbiTaHHi. He 3abbiBaiile a6 raThiM i cTapailluecst nalb
aJlka3 Ha KOKHae 3 iX, HaBaT KaJli Jyid ratara cnatpa0ilia BbikapbicTalb Ja-
JIATKOBY!1O JiiTapaTypy Wi IHTIpHIT.

[Tac/sis1 BLIBYYSHHSI T2ap3ThluHara MaTapblsily, ajKasay Ha KaHTPOJbHbIS
NbITaHHI Tp30a pallibllb 3aaubl, fKisg NPAaNaHOyBaloLLA ¥ MPAKTbIKABAHHSAX.



3ajaubl pa3MelIyaHbl Ma CTyMeHi HapacTaHHs CKJajaHaclli, TaMy pIKaMeH-
JlyeM MaublHAllb pall3HHE 3 MEepPLIbIX HyMapoy.

HaiiGosblu ckyananbisi 3agaubl aj3HayaHbl 3HAKAM q@ Takim cambim
3HaKaM aji3HayaHbl i HAHOOJIbII CKJAaJaHblsl KAHTPOJbHBIS MbiTaHHi. KaJi
¥ Bac arpbiMajacsl paulblllb yce 3ajaybl, 3Haublllb, MAT3PbIsJl 3ACBOEHDI
JlacTaTKoBa IJbl60Ka i Bbl MozKalle Oblllb 3a1aBOJIeHbl CBAEH npauai.

Y HekaTopbix naparpadax AaJaTKOBbl MaT3PbIsJI, ITO ajHOCILIA /1A 13-
JI3eHall THMbl, HajipyKaBaHbl JPOGHBLIM MIPbIPTaM i MOXKa Oblllb BbIBy4aHbI
BaMi 1a »KaJaHHi.

Y cTBapaHHI MajipyyHiKa rnpbiMay ya3es BsliKi KaJeKThly crelpbisicray.
Ha nanpyunik satpauanbl no6pasi nanepa i ¢ap6owl. Llanile npauy i cra-
paHHi ycix, XTo cTBapay naapyuHik, — Oepaxbilie Siro!

JKanaem Bam TBOpuacly i HaTXHeHHS § npalb!

Aymapot



AK XyT4an acTyagiub rapadbl yam?

Yamy 3imoil A3bMe aJ] 3a4blHeHara akHa?
HYamy nép cniski?

Lli 3aycénb! Baja, WTO Kiniub, rapayan?




§ 1. LlennaBbl pyx 4acuiy pa3dbiBa

3 ximii i iziki (6—7-vL Karacoel) 86l Yoo sedaeue, ULMO Ljce PILbLBbL M-
royb dolckpamuyio 6ydosy. SIHel ckaadaoyya 3 HaudpabHeliwblx yacyiy: ama-
may, marexkyn, ionay. [lamepol wacyiy maxis HASHAUHGLAL, WMO {OAUbLLYL X HA-
sam 3 0anamoeail 8eAvMi MOUHLLX ANMbIYHLLX MIKpackonay He yoaeyuya. AOHak
Yanel wapae 3'ay, wmo Hasiparoyya, nausapoicaoub dolckpamuyio bydosy pa-
yol8a, a maxkcama becnepanviHHol XaamoluHol pyx yacyiy payoisa. [la maxix 3’ay
adrociyya yno sadomas sam 3’6a Ovipysii — camaadsosvrae NPaHiKHeHHe
adnaeo pauviea y dpyeoe.

CambIM nepakaHayuybiM JIOKa3aM JILICKPITHACLH p3ubiBa i XaaThluHara Oecriepa-
MbIHHATA PyXy AT0 yaclil 3’ayasena opoyHaycki pyx. Y 4biM Aro cyTHaclb?

Bpoynaycki pyx ysaysse caboil xaaThbluHbl pyX MaJibIX YacCliHAK p3yblBa (Mame-
pbl yactinak 10° m i menmr, wro Gosbiw ybim y 1000 pasoy nepasbiiiae mamepbl
MaJieKyJ1), 3aBicabIX y Baakacili a6o rase. $lro Hasipay anriiiicki 6atanik Po6epT
Bpoyu y 1827 r. 3 nanamoraii mikpackona €H pasrjsaay pyX daclliHak KBeTKaBa-
ra noiKy y Baaze. Koxknasi uacuinka (sie HasplBaiolp OpoyHaycKail) BbIKOHBasla Myjl-
pareJiicTel 3irzaranafgobHbl pyX, siki Obly HenamoOHbl 1A pyxy Apyrod OpoyHayckai
YACLiHKI.

Ha mamonky 1, a, 6, 8 nakazana kapiiiHa pyxy Tpox GpoyHayCcKiX yacliHak, LITO
HazipaJsacs ¥ mikpackorn. Kpornkawmi Ha MaJslloHKy a/I3Ha4aHbl CTAHOBILIYbI YaCliHaK 1pa3
aJIHOJIbKABbIsT MIPAMEXKKi Yacy.
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Bpoynaycki pyx wmoxuHa Hagipaup i ¥ P
rase.

SIk pactiymaubiib 6poyHaycki pyx?

[5Ta 3pabiup Jérka, Kaji gamycuilb:

1) Baakacup (ra3) ckjajgaeiniia 3 Ma-
JIEKYJT;

2) MaJeKyJbl Bajakacui (rasy) 3Ha-
xon3siia Yy OecriepanblHHbIM - XaaTblYHbIM

PYyXy;
Man. 2
3) MaJieKyJibl, pyXaloubiCi XaaTbluHa,

yaapatouua ad 6poyHayCKylo YacLiHKy;
4) nix i cina ynapay masekys a6 6poyHaycKyio 4acliHKy 3 pPO3HbIX 6aKoy XaaTblyHa
3MsiHsTIONIIA 3 Lsiram yacy (masi. 2). [5Ta npbiBoagillb Jla XxaaTbluHAra pyxy 4aciiHKi.

LlikaBa, wro cam P. Bpoyn He 3pasymey npblublHbl pyXy uacliHaK MbIKY, a Mpbiricay iM yJa-
cuiBaclli »KbIBbIX iCTOT.

Akpamsi Taro, OblIO JakazaHa, IITO CKopacllb pyxy OpoyHayckail uyaclliHki ThIM
GoJibllIast, UbIM MeHIIast sie Maca i UblM BbILISHIIAsA TIMIeparTypa Bajakaclii (rasy). AHa-
JariuHbM 3aKaHaMepHacLAM NajanapajkoyBaelua pyx majekya. B xaatbiubl. Cko-
pacub pyxy MasekyJ p4biBa ThIM OOJIblIasi, YbIM MEHILIas iX Maca i YbIM BbILIHLIAA
TIMIepaTypa poublBa.

Takim ubiHam, GpoyHaycki pyx OsiccripsauHa jakazay ¢axT Taro, WTO PIUbIBbI
cKkJajatoluua 3 Majekysa (aramay, ionay). I camae BaxKHae, WITO MaJsieKyJbl (aTaMmbl,
ioHbl) 3HaxoA3sIULA Y OecrieparblHHbIM XaaTblYHbIM PyXy. [HT3HCIyHacUb ratara pyxy
3a/eXKbllb aj TaMrepaTypbl. MeHaBiTa Tamy, sIK BaM BsiloMa, Sro Ha3blBalollb ye-
NnAQBbIM.

Slkist 2k acabaiBacui 1iensiaBora pyxy MaJjekyJs rasay, Baakacuer i uBépabix 1e/?

3 ¢isiki 6-ra kjgaca Bam BsijlomMa, LITO
aujlerjiaclb  NaMipk  Magsiekysami  y - rasax
6oJibllas, YbIM y BajKacUdaX i UBEPAbIX Lie- o,b
sax. Cinbl 2K ysaemaagesiHHsl MaJjieKyJ y ra-

3ax Mpbl 3BbIYAMHBIX YMOBaX MPAKTbIYHA POY- p 'ﬁ ?
Hbl Hyso. Majeky bl pyxatoouua cabojna d? 6

Jia CyTbiKHeHHS. [1pbl CyThIKHEHHI fHBI 3Mfi- -0
HSI01lb HAaMpaMak pyxy i 3HOY pyxaioliia cBa-

6onHa. Tamy rassl He 3axoyBaiwlb Hi hop- He — renii
Mbl, Hi a6'éMmy, a 3aliMatollb yCIO aJ[BE/I3EHYI0
iMm mpacropy (maJ. 3). Man. 3
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[lennaBbl K pyx MaJjekya Bajikacli
iHIIbL  Anjlersiacli namipk MaJiekysami y

o Q BaJKacClsiX MEHLIbISI, YbIM Yy rasax. Maune-

KyJibl 3Bsi3aHbl NaMixk cabol MepaBakHa
cizlami NpbIUSKIHHS. SIHbI BBIKOHBAIOLb
o 0 XaaTblUHbIsl BaraHHi ¥ Jai3eHbIM CTAHOBI-
14bl. 3aThIM MaJIEKYJIbl IEPACKOKBAIOIb Y
HOBae CTAHOBILIYA i 3HOY Bararolla, Npbl
I3ThIM 3MsHSIellla X HEpPris, rnacJjs 4aro
3HOY IepacKoKBawolb Yy JAPYroe CTaHOBi-
mya. Hastynacub cisl npbllsKaHHA NaMixk MasieKyjami 3absicriedBae Bajikacll 3axa-
BaHHe abG’éMy, a MepackoKi — lgKyyaclb. TakiM yblHaMm, BajaKaclb 3axoyBae ad'ém,
aje He 3axoyBae opmy. SlHa npbiMae Gopmy nacyngitbl, y Ky Hajita (Maj. 4).

Y 1BEpABIX Lesax yacllillbl 3BA3aHbl Mami>k caboil 6oJbII MOIHA, YbIM Y BajKa-
cuax. Ix memnsaBbl pyX rajoyHbIM YblHAM 3BOJ3illA Jla XaaThbluHATa BarajbHara pyxy
KaJisi cTaHoBiluay payHasari (maj. 5). [lepamsinusuui yacuin na a6’éme (T. 3H. py-
XaBacllb yacllill) y 1BEP/AbIM 1leJie ¥ aJpo3HeHHe aJl BajKaclleil i razay 3aHaira 3a-
Mapy/ekanbid. Tamy nbidy3is ¥ UBEPAbIM 1iesie aabbiBaellila BeJbMi MaBoJibHa. Bsagombl
JIOCJIe/l, V SIKiM 1IYbIbHA TPBILLICHYThIA aJHa J1a aJHOH CBIHLOBAs i 3aJjartas MJacliHKi
3pacJicsl, aje Ha rarta crnarpabisacs nsub rajaoy.

BoJibll MouHae Y3aemandesiHHe yacllill i aIcyTHACUb y iX pyxaBaclli NpbIBOA3SILb
Jla Taro, WTO UBEPIBIS Lebl 3axoyBatoub i a6’ém, i opmy.

[Ipbl HarpaBaHHi p3ubiBa § JIOObIM Sr0 CTaHe: UBEPIbIM, BajkiM, razanano0-
HbIM — CKOpacllb LeMJaBora pyxy siro yacuil, nassJiyBaetiiia.

H,O — Bapa

Man. 4

Man. 5




lanoyHbis BbIBaabI

1. Cinbl y3aemayzesiHist yacliii, Bépjara 1esa OOoJbliblsl, YbIM Yacliill Baj-
Kacl. Y rasax npbl 3BblYaiHbIX YMOBAX I'3ThIsl CiJIbl MPAKTbIYHA POYHBI HYJIIO.

2. Cisibl y3aemMajzestHHs Yacllill y poubiBe BbI3HAUYAIOLb XapaKTap ix IerJaBora
pyxy i ymacuiBaclii razay, Baakacled i UBEpIbIX L.

3. llennaBbl pyx yacuil y Ji0ObIM CTaHE p3UblBa 3’syJifelllla XaaTbIUHbIM, SKi
Y3MalHsella npbl HarpaBaHHi.

KaHTpOnbHbIS NbiTaHHI

1. LlUTo Takoe 6poyHaycki pyx i AK éH Tnymadbiyua?

2.V 4bIM 3Ha4Hacub gocneny P. BpoyHa?

3. LlUTo MOXHa ckaszaub npa Cinbl y3aeMaf3esHHs 4acuil Yy pO3HbIX arpararHbiX CTaHax
paybiBa?

4. fIkia acabniBacui pyxy 4acuiy (Manekyn, atamay, ioHay) y rasax, Bagkacusax i LUBépaplx
uenax?

5. Yamy xaaTtbl4Hbl pyX HacuiL, Ha3biBatoub LennaebiM?

§ 2. YHyTpaHasa 3Hepria

Y 7-m Kaace 8bl nA3HAéMminics 3 MeXaHiuHall Hepeisil: KinemolyHall [ na-
manyblarvral. Haeadaem, wmo KinemoidHall HA36L6a10Ub 3IHEpeito, AKOU Ba-
aodae yeaa 3 npoiuoiHbl ceatieo pyxy. SIna zaisescoiyo ad 20 macel i CKOpacyi

pyxy: 2
K — mu
2

HamSHL{blﬂ/leaﬂ 3H€p8iﬂ — 2oma 3H€p2ifl, AKAA Cl6yMOyU/l€H(l yUSCleMHblM

pasMAuYIHHEeM yea abo wacmak yeaa.

Kapayetl Kascy4dol, KIHEMObIMHYIO IHEP2IIO MOMCHA BbIZHAHLLUL K IHEPilo
PYyxy, a NAMIHYbIALbHYIO — SK JIHepeilo
ysaemadaesHHs.

Kinemotunas i NAmaHyvlaLbHAST dHep-
eii moeyyo nepamsapayuya adwa y aouy. A
AKYIO AWMU IHepeilo, aKpams MexawiuHail,
Mooxca meyo yeaa?

[[Ia#i6a, sikasi pyxaella na rapbl3aHTab- (=)
HbIM JiEfze (MaJg. 6), crbiHijacs. YlHa Hepyxo-
masi (v=0), He nagHATas HaJ y3poyHeM Jémy Man. 6



i Hevdapmaranas. Lli aGasnadae rarta, mro
sie MexaHiuHasi SHepris 3Hikaa OsiccyienHa?

Mexauniunasi  sHepriss  nepaiiuia - Ba
YHympanyo sxepeiro waibsl i nény. IITo x
Takoe yHyTpaHasi sHeprisi? Haranaem, wirto yac-
Lilbl, 3 §IKIX CKJazaiooula paubiBbl, Oecrnepa-
NbIHHA XaaTblYHA PyXaloLLA, HaMpbIKIAL MaJie-
KyJibl Tagy (MaJi. 7). A makoJibKi siHbl pyXatoriia,
3Haublllb, BaJIOJAIOLb KIHETbIUHAN 3SHEPTisH.

[Takosibki yaclilbl MOTyllb y3aemanseri-
Hiualb ajgHa 3 afaHoH (y Bajgkacusx i LBEp-
Man. 7 JIBIX 1es1ax), To fHbl Gyayllb BaJjojalb i na-

TOHUBIAJIbHAN SHEPTisAH.

CymapHasi KiHeTblYHasl i MaT3HUBISIbHASL HEPTis yciX vaclil, 3 SKiX ckaaga-
ella Uesa, Ha3biBaelllla YHyTpaHail 3Heprisi ueJa.

YHyTpaHyto 3Hepriio, siK i MexXaHiuHyto, BbIMsIpatolb y dacoyaax. A ui Mmoxa yHyT-
paHasi 3Hepris 1eJna, sk i MexaHiuHasi, Oblllb poyHail HyJ10? Pyx wactiil, 3 sKix cksa-
Jaelllia 1eJsa, He CrblHfEIA HaBaT Mpbl caMbiX Hi3KiX TaMIepaTypax. 3Haublllb, lLesa
3aycénpl (majkpacaiBaeM, 3aycéipl) Basoae HeKaTOPhIM 3amnacaM yHyTpaHail SHeprii.
dIro moxkHa ab0 naBsiIiubllb, 400 MAMEHIIbILb — i TOJbKI!

A ui Bsiikae 3HausHHe YHyTpaHa# Heprii esa? DHepris aHOH yacllillbl, HAMPbI-
KJIaJ KiHeTblYHasl, 3 MPbIYbIHbI HSI3HAUHACL sie Machl Haa3Bbluak MaJgas. Passiki mis
CSIPIAHAN SHEPrii nacTynajsbHara pyxy MajieKyJibl KicJapojy Naka3Batollb, LITO i€ 3Ha-
YsHHE Npbl Nakaépal TaMIepaTypbl HACTYIHAE:

m 02
(K,) = i) 6107 k.

2

Tyt m, — wmaca maJjiekyJibl KicJapomy,

m=1000 Kkr a (U) — CSP3AHSISL CKOpaclb sie PyXy.
3pasymesia K, rata BeJbMi MaJjas Be-
| JiublHs. Lsnep 3Holin3eM KiHeTbIUHYIO 2Hep-
' rito K ycix Majekys rasanagobHara Ki-
M’ h=16m Y clapofly, WTO 3Haxomsauua y ac’éme 1 m?
.‘E‘:*:’:s: ! (man. 8, a). Ilpbl atmacdepHbIM TicKy JiK
Eu:“;‘ }‘:% e manekyn n=27+10% tam K={(K)n=
x5 K37 =610 ik-2,7- 10~ 160 k/lx. Isra
a kel 6 3HAU9HHE 3Heprii Y2Ko BeJibMi 3HauHae. j1Ho,
Kuanekyn = mghuena HaNpbIKJIaj, pPOyHA MeXaHiuHaWl 3Heprii Ka-
MeHsl Macaidl m =1 T, nagusiTara Ha BbILLIbIHIO

Man. 8 h=16 m (man. 8, 6).
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lanoyHbis BbIBaabI

1. HesanexHna an taro, i €cib y 11eJ1a MeXaHiuHas SHEPrisd 11i HAMa, STHO Ba-
Jofiae YHyTpaHail 3Heprisii.

2. YHytpanasi sHeprisi 1eJ/a poyHa cyme KiHeTbluHaH i NaTsHLbIsIbHAN SHEprii
yaclill, 3 sIKiX ckJajgaela ueJa.

3. YHyTpaHasi SHepris 1eJsa 3aycéabl He POoyHa HY.JIO.

KaHTpOonbHbISA NbITaHHI

1. WTo cabown ysaynae yHyTpaHasa aHepria uena?

2.V sakix agsinkax y Cl BbiMsApaeuua yHyTpaHasa aHepria?

3. YbIM npbiHUBINOBa agpo3HiBaeuua YHyTpaHaa 3Hepria uena, gkoe 3Haxoasiuua y uBép-
ObIM, BafKkiM i razanagobHbiM cTaHax?

4. Lli moxa mMexaHiyHas aHepris nepaTtsapauua Ba YHyTpaHyto? MNpbiBaasiue npbiknagbl.

[IpakTbikaBaHHe 1

1. 3 saxix Bigay sHeprii ckaanaelia YHyTpaHas SHepris Jaa3eHal Machl MaBeTpa,
KaJi sIHO 3HAXOA3ilLAa: a) y NaKoi Npbl HApMaJibHBIM aTMacepHbIM LicKy; 6) y GajoHe
¥ BajikiM craHe?

2. L1j 6ynyub poyHbist YHyTpaHbisi Heprii 6aka OeHsiHy i aqHoi WKJSAHKI OeH3iHy
3 Taro X 6Gaka? Anka3 aprymeHTy#le.

3. Lli 3meHiua yuytpanas sHepris naserpa y ayramabisibHail KaMephbl, KaJi yacT-
Ka §Iro MapoJibHA Bhbilleua? Yamy?

4. 1Ii moxka 1esa Basofiallb YHYTpaHai SHeprisii i He Melb Mpbl 'ITHIM Mexa-
HiuHyl0? A HaaABapoT: Mellb MeXaHiuHyl0 Heprilo, a yHyTpaHyro — He Mellb? [Ipbi-
BSI3iLle MPbIKJIA/IbI.

5. Lli agposHiBaiolia yHyTpaHbiss Heprii Baj3siHOM napbl Macail m, =5 T, sikas
3HAXoA3illa Mpbl aTMacqepHbIM 1LiCKY,
i Bamgpl Takon caman macbl? YUbim? Tom-
neparypa aGoJByX p4blBay aHOJIbKaBas.

6. Sk samsHAIOLIIA MeXaHiuHas i YHYT-
paHasi sHeprii KaBaJka JE&my, KaJji fro:
a) payHamepHa mnajabimMallb yBepx; 0) Ki-
Hylb Y Tapbl3aHTajbHbIM HalpamKy?

7. Lli anHo/IbKaBbISI YHYTPaHbIsl SHEP-

rii naBetpa, sikoe 3anayHsie abensne

KOJIOBI [ 1 2, 31yuaHbisi 3 MAHOMeTpa-
Mi (mast. 9) i anyuuanbis y Bagy? Yamy? Man. 9
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Man. 10

mE]

8. Ha masmonky 10 nakasaHbl Tpbl pbl3iHaBblsl XKIYThl 3 a/lHOJIbKaBak NayaTkoBai
nayxoeinéi [, [lapaynatite ix yHyTpaHbis sHeprii.

§ 3. Cnocabbl 3MAHEHHS YHYTpaHaW JHeprii

Kab smauiyb mexauiunyio anepeiio yeia, mpadoa 3MsaHiyb CKOPacub 120 pyxy,
yzaemadsesrnne 3 iHubimi yeaani abo yaaemadsesanne vacmak yeaa. Bol joco e-
daeye, wimo eama dacseaeyya 8vlKAHAHHeM pabomel.

Slk MoxkHa 3MsHilb (MaBsAiublh ab0 MaMEeHIIbIb) YHYTPAHYIO SHEpriio nesa?
PasBaxkaem JiariuHa. YHyTpaHasi SHeprisi BbI3HAuaella K CyMa KiHETbIYHAH i maTaH-
IbIAJIbHAN SHepriil yaclil. 3Haublllb, Tp36a 3MsHilL ab0 cKopacllb pyxy uaciiil, abo
ix ysaemanzesiHHe (3MsiHillb ajjieraaciii namizk imi). BinaBouna, MoxkHa 3MsiHIlb i CKO-
pacup, i ajjeraaclli namik yacujilami agHadacona.

3MsiHilb CKOpaclh Yacliil] 11eJla MOXKHa, MaBsJiublyiibl a6o
naMeHIbIylIbl ro Tamnepartypy. Canpaypl, HasipaHHi 3a Jipl-
tysisiit i GpoyHayckiM pyxaM MakazBaiollb, ITO XyTKaclib Tpa-
LsIKAHHS T3ThIX Mpali3cay napsijliuBaelila rnpbl HarpaBaHHi (MaJl.
11, a, 6). 3Haubllb, NaBsJIiUBacllla CKOpAcCllb PyXy MaJjekyJ, i
SIK BbIHIK — iX CSAP3/HsAS KiHETblUHAs SHEpTris.

AJictosib aTpbIMJliBaeM BaXKHbI BbIBajl: Mepal CAPIAHSAN Ki-
HeTbIYHal 2Heprii Masekyn 3'ayjasenia Tamneparypa.

SIk 3MsHilb KiHETBbIUHYIO 3HepTilo yacuil uesaa? IcHyiolpb
JBa criocabbl. Pasrsienzim ix Ha pocrenax.

Bynzem nauipaib kon6y 3 naBetpam naJiockail cykna. [1pas
HEKaTopbl Yac y3poBeHb BAIKACL Y MPaBbIM KajeHe MaHOMeTpa
(man. 12) manisityia, r. 3H. 1icK naBeTpa y KoJibe maBaJivbIIla,



LITO CBeUbILb a0 Sro HarpaBaHHi. 3Haublllb, Ma-
BsJliYblJIaCA CKOpacUub PyxXy i KiHETblYHAsh Hep-
risi Aro MaJieKyJ, a 3Haublllb, i YHyTpaHas sHep-
risi. Asie 3a Kot yaro? BinaBouHa, 3a KOLIT BbI-
KaHaHHS MeXaHiuHall paboThbl Mpbl TPIHHI CYK-
Ha a6 naBepxHIo KosObl. Harpasnacs kos6a, a an
fge — ras.

[TpaBsaadém simys ajziH jgocaen. Y Taycra-
CLEHHYIO LIKJISTHYIO NacyA3iHy HaJbEM KPbIXY BaJlbl
(uadiHyto JIbDKKY) /s YBiJbraTHeHHs maBeTpa y
éin. Ilomnait (man. 13) Gynzem Hanammnoysaipb y
nacynziny nasetpa. [lpa3 Hekasbki nmamnaBaH-
HSY KOpPakK Bblelillb, a y nacyiasiHe yTBopblLLA
TyMaH. 3 HagipaHHsy 3a HABAKOJbHbIM aCSPOJL-
J3eM Mbl BeaeM, LITO TyMaH 3’siyJisieliiia Tajbl,
KaJii macas uénJara AHsg HaJbIXOA3ilb XaJaomaHast
HOY. 3Haublllp, TyMaH y nacyasiHe cBeadblllp ab
axaJapKoHHI naBeTpa, T.3H. a0 MNaMsHII3HHI
ir0 YHyTpaHail sHeprii. Asie yamy nameHIuiblia-
cs1 sHeprig? Tamy wWTO 3a sie KOWIT BblKaHaHa
paGoTa Ma BBIITYPXBAHHI KOpKa 3 MacCy/3iHbI.

[Tapaynaem BbIHiKi gocaenay. ¥ aboiByX Bbl-
najikax 3MsiHiJacs YHyTpaHasi Hepriq ragy, aje y
nepuibiM J0c/e/i3¢ SHA NaBsiJliubliacs, MaKoJbKi
pabGoTta BbIKOHBaJacsi 3HELIHsIH cijlai (HaJl KoJi-
Gaii 3 rasam), a ¥ apyriMm — nameHiibliacs, 60
paboTy BblKaHaJsa cijla LiCKy camora raay.

A 1i MoxkHa, BBIKOHBaIOUbl PaboTy, 3MSHILb
NaTHUBISVIBHYIO SHEPrito Y3aeMan3esiHHs MaJleKyJ1?

3Hoy 3BepHeMcs jAa jgocaeny. JBa kaBaski
aémny nipol 0 °C 6ynzem 1epui angdin a6 amHaro
(man. 14). JIén neparBapaeiia ¥ Bajy, npbl 13-
TBIM T3MIIEpaTypa Bajbl i JE1y 3acraellla nacra-
siunail, poynait 0 °C (1. mag. 14). Ha wro tpa-
Hjlua MexaHiuHas paboTa Cijibl TpIHHS?

BesymoyHa, Ha smsineHHe yHyTpaHai sneprii!
AJste KiHeTbIUHASI SHEPTisi MaJieKyJl He 3MsiHiiacs,
nakoJibKi Tamrepatypa He 3MmsHinacs. JI&n nepa-

Man. 13

Man. 14
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TBapbiycs ¥ Bamy. [Ipbl raThiM 3MsiHigiCA cisbl y3a-
emanzesinus manekyn H,O (Haragaewm, mro sién i
BaJla CKJajlaiolllla 3 ajHOJIbKaBbIX MaJeKyJ1), a 3Ha-
Ybllb, 3MAHIJIACS iX MATIHUbIAJIbHAS SHEPTis.

BoikanarHne mexauiunat padomoer — ad3iH
ca cnocabay SMAHEHMS YJHYMpPAHail 3Hepeil
yeaa.

A ui écup MardbiMacllb 3MsiHiLlb YHYTPaHYIO
IHeprio 1eJsa, He BbIKOHBatOUbl paboty? Tak, éciib.
Harpsup naeetpa y kosibe (majn. 15, a), pacna-
Billb s1é1 (MaJsi. 15, 6) MoxKHa 3 janamorai crip-
TOYKi, nepajayuibl napetpy i Jény uensaty. ¥ abo-
JIBYX BbINIAJIKAX YHyTpaHasi SHepris NassuliublLLA.

[Ipbl axanampksHHi 1es (Kajai KoaObl 3 Jénam
i maBeTpaM 3MfACIlb Y MapasifibHiK) iX yHyTpaHas
sHeprid namsiHinaeia. Llennara an 1en nepanaeit-
112 HaBaKOJIbHAMY acCsIpOM3IO.

E [lpauac 3MsaHeHHs VHyTpaHaW 3Heprii ueaa

npbl KaHTakKlle Uea 3 po3Hall Tammeparypai, siKi

Man. 15 anobiBaewla 0e3 BbiKaHaHHSA PaboThbl, Ha3biBaell-
na uennanepanavai (uemnjaabmeHnam).
Takim ublHaM, BbIKaHaHHe MeXaHiuHail pa0oOThl i lenJanepagaya — JBa CHO-

calObl 3MsIHEHHs1 YHyTpaHaii aHeprii wesna. BesiubiHio, poyHY0 3MsIHEHHIO YHYTpaHai
3Heprii Npbl LenJianepaaaubl, Ha3biBaloOllb KOJbKacuio Uenjatbl (abGasHauaenia Q).
AjziHKail KoJibKaclii 1enaarthl, sk pa6otbl i aHeprii, y Cl 3’sayusisieniia 1 mKoyib.

Gizixi XVIII cr. i nepait nanossr XIX cT. pasrasigani uensary He sik 3MsHeHHe 9Heprii, a sk
aco0ae p3ublBa — LeEMIapoj, I. 3H. BajKacupb (duioin), sikas Moka nepausikallb aj ajHaro leJja ja
npyrora. Kani uesna narpaBagacsi, To Jiubl1acs, WITo ¥ §ro yJaiBaycs Uenaapo, a KaJji axaaopksasa-
¢ — To BblliBaycs. [1pbl HarpaBaHHi Liesibl paclublpaiollia, 1To TIyMaybliacs TbIM, LUTO LEMJIapoi
Mae a6’éMm. Asie Kasi wenyiapog — pa3ublBa, TO LeJbl MPbl HarpaBaHHi MaBiHHbI NaBsliuBallb CBAIO
macy. AHak y3BaKBaHHI NakasBaJii, LITO Maca liesa He 3MsHsanacs. Tajbl Lenaapos nadasi Jidblilb
Os13BaKKiM. To0pbIto Lenaapoty naaTpbIMiiBaji MHOTIA By4OHbIsl, Y TbIM JIiKy i Taki reHiflJIbHbl ByHOHbI,
gk I Taminedn. Lk, JI>koysnb Ha naactaBe mpaBeideHbIX iM J0CaAeaay MPBLINALIOY [a BbIBAL, LITO
LenJiapojl He icHye i WwTo uensara €clb Mepa 3MSHEHHS KiHeTblYHAl | NaT3HUbIAIbHAR SHepriil yacuiLy
ueJsia, siKist pyxalouua. AnHak yBea3eHasl Ha MajcTaBe T30Pbli LeMaapoly anginka — kaaopoia — 3a-
XaBaJacs i ja ugneparissara qacy.

Y jnanefilibiM BhIpa3 «mnepajalb 11eJy KOJbKaclb LemaaTbl» Mbl Oya3eM pasy-
Mellb 5IK «3MsSIHiLlb YHYTPaHylO 2Heprilo 1eja 0e3 BbIKaHaHHSI MeXaHiuHail paboThl,
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I. 3H. LKIIXaM LenaaabmeHy». A Bbipa3d «Harpaub leaa» Oya3eM pasymellb sK «na-
BbICiLb SIFO TaMMeEpaTypy» JIIOObIM 3 JIBYX criocaday.

[anoyHbisi BbIBaIbI

1. YHyTpaHyto sHeprito Lesia MOKHA 3MsIHillb LIJISIXaM BbIKAHAHHSI MeXaHiuHai
pa6oThl a6o lenJanepanauai (1eniaadbmMeHam ).

2. 3MsiHeHHe YHyTpaHa# sHeprii npbl HAarpaBaHHi a00 axaJsaKIHHI 11e/1a Mpbl
nacrasHHbIM a6’éMe 3Bsi3aHa ca 3MsHEHHEeM CSAP3JHSAN KiHEeTbIYHAH SHeprii siro
YaCLIjLL.

3. 3MsiHeHHe YHyTpaHal SHeprii Lesa Mnpbl HA3MEHHAH TIMIEPaTypbl 3Bsi3aHa
Ca 3MSIHEHHEM MAaT3HUbIAJIbLHAN SHEPTii Aro YacLill.

KaHTponbHbISA NbITaHHI

1. Akimi cnocabami MOXHa 3MsHiLb YHYTpaHyt SHeprilo uena?

2. 9k 3msHseLUa YHyTpaHas SHepris uena, Kani aro: a) Harpasaup; 6) axanogkealb?

3. Li MOXHa 3MsHiUb YHYTpaHyto 3Heprilo uena, He 3MsHAYbl Aro Tamnepatypbl? [pbi-
BAA3iLe npbiKnagbl.

4. flkas 3'sBa Ha3biBaeLua Lennanepagadan (LuennaabmeHam)?

5. LUTo Takoe kosbkacub uennaTthbl i ¥ 4blM fiHa BbiMspaeuua?

[IpakTbikaBaHHe 2

1. 9k i gxiM criocaGam 3MsiHsielllla YHyTpaHasi SHepris: a) cBepiyia Mpbl CBiIpa-
BaHHi J3Taji; 6) nakera Majiaka, 3amelluaHara y xaJaa3iJbHik?

2. 3anauiib 3anajKy MoxKHa TP3HHEM sie raJioyKi ab 3anaJjkaBbl ayak i aji noJibiMsl
cniproyki. Lli poyublsi 3MsiHeHH] YHyTpaHall sHeprii rajoyki sanaski y aboaByx Bblajl-
kax? YbIM ajiposHiBartoliiia criocabbl 3MHEHHS YHyTpaHail sHeprii § aGoByX BbIMaaKax?

3. Kani nena narpanacs, to sro yHyTpaHasi sHeprid naBsiiubiacd. Ll npasinb-
HbIM Oy/13€ aBapoTHae CUBSIPIPKIHHE: KaJli YHyTpaHasi SHepris 1eJia naBsivbliacs, To
sHo HarpaJacs? [IpbiBaagille npbiKiabl.

4. AniomiHieBasi i cTasibHAsI JILDKKI aHOJbKaBara a6’éMy 3Bajiijicst ca crasa Ha
naiory. Jlivaubl, WTo Ycsi MexaHiyHasi SHEPrisl JblKAaK Mpbl Maj3eHHi nafmsa Ha ix
HarpaBaHHe, BbI3HAULlE, i alHOJbKaBa 3MsHiJacs iX yHyTpaHasl 3Hepris.

5. Anny waiby HauepJsii najockail cykHa, BbikaHayuibl padoty A, =1 JIx, a apy-
rylo Takylo K 1aiby naaHsi yBepx, BbikaHayuibl padoty A, =1 Jxk. Lli agHosbkaBa
3MsHiNacs ix yHyTpaHnas sxeprig? Yamy?

6. Hamy npbl HanmamIoyBaHHi naBeTpa y BeJacineHylo libIHY MOMIa HarpaBaenia

60JIbLI MOLIHA, YbIM MPbl BbIKAHAHHI TAKOH Ka KOJbKACL pyXay MOPLIHS MOMII,

ANKJII0YaHal aj WbIHbI?
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Man. 16

7

-3

7. Ipadik 3asexxHacui Tamrepartypbl 3HajBopHara naBetpa aj yacy cyTak nakasa-
Hbl Ha MaJloHKy 16. Y sikisi mpame:kki yacy yHyTpaHasi sHepris 3a0bIThiX Ha BY-
JiLbl KAHBKOY 3MsiHsilacsl HAHOGOJIbII MOLHA?

§ 4. UennanpaBopgHacLb

Y nanapaouin napaepage mol Ymosinrics easapoiyb ab6 KOAbKACYL 4enAamol
MOAbKL I molm 8ulNAOKY, KAAL YHYMPAHAs IHEPeis yera 3MaHseyya 6e3 Bolka-
HAHHA pabomel, e. 3H. wasxam yenianepadayol (yenraadbmeny). skis 8idel yen-

Man. 17

Man. 18
16

aanepadadel icHYOUb Y npopodse?

YciMm HaM Bsiiloma, ILTO 1lemJjaTa MoXKa «Tma-
JlaporKHiYallb» 3 ajaHaro mecta Ha japyroe. Ilpbl
pasMeLUBaHHI ByraJi€y MeTaJsiuHbiM  CTPbRKHEM
(masi. 17) narpaBaeluia i To# §iro KaHell, siKi He
3Haxoxziua y noJbiMi. Mertasiynasa pydyka natagb-
Hi HarpaBaellla, XOUb Helacp3[Ha Hal [0JbIMeM
razaBail rapaJiki He 3Haxoaziuua. ¥ aboABYX Bbl-
nankax aadbiBaellla MnepaHoc 3Heprii am 0oJibl
HarpaThIX YacTak llesa Ja MeHUl HarpaThiX. [Ipbi-
BsI3ile cami NpbikJaasl nagobHara nepaHocy.

SIk »ka anbbiBaelilia rnepaHoc 3Heprii?

[IpaBsinzém nocaen. Jla meanara CTpblkHs 3 1a-
namorai BocKy abo MnJiacThbl/liHy pbIMallyeM HeKaJlb-
Ki 11BiUKOy (MoxKHa 3anasak) (mas. 18). CabGojHbI
KaHel[ CTPblKHS Gy/l3eM Harpapallb Ha MoJbIMi Crip-
TOyKi. Mbl 3ayBakbiM, IITO CravyaTKy ajBajsiila
LBIYKi, 1ITO 3HAXOA3s11ILa OJIiXKAH 7a MoJIbIMS, a 3a-
ThIM Ma yapae yce actatHid. Hamy Tak agObiBaeria?

Y uBépabiM lesie (Merase) yaclilbl y3aema-
J3efHiYatolb: NpbILArBalOLLA | aAllITypXBatoLLa.
[Ipbl Tr3ThiM $IHbl BBIKOHBAIOUb BarajbHbis py-



xi (man. 19). ¥V nosbimi crnipToyki Tammepartypa
cBabo/Hara KaHla MeHara CTpblKHSI MaBbllIaella.
A r3Ta 3HAUBIb, HITO NaBsJliuBaelllla CIPIAHSS Ki-
HeTbluHAsl 3HEeprisl BarajbHara pyxy $Iro yacuil.
[TakoJsibki yacuiupbl y3aemanzeiHiyatolp, To y3mall-
HSAIOLILIA BaraHHi i CyceJHixX yacuil, a aj ix — Ha-
CTYMHBIX [ TITaK jasneil ma yciMm cTpbikHi. [5Ta
MOXKHA NapayHalb 3 nepajadail sHeprii BarajbHa-
ra pyxy aj aaHaro Ja apyrora y JaHLy:KKy J3siuei,
siKist yasuticst 3a pyki (mad. 20). Kani anHo 3 ix Oy-
Ji3e 3pyliBauua To y aazii 60k, To Y JApyri, TO IHO
BbIKJIiUa 3pylISHHE Ma yap3e i ycix acraTHix. 3ay-
BaXKbIM, LLUTO ¥ I'SThIM BiA3e LenJanepaiaybl nepa-
HOCy camora pa4biBa He aa0biBaella.

[lpauac nepanocy wuenaarbl (2Heprii) an
00JIbILI HArpaThIX LeJa abo yacTak Lesa ga 6oJbll
XaJOAHbIX Y BbIHIKY LieMJaBora pyxy i y3aemange-
SIHHS Yaclil Ha3biBaella lenJaanpaBoaHacllio.

Man. 19

Man. 20

[lepanoc sHeprii anObiBaelia 1a TOH napbl, NakyJab TIMIepaTypa He cTaHe aj-

HOJIbKaBal mna ycim a6’éme 1eda.

Y pO3HBIX p3UbLIBAY lemJanpaBoJHaclb HeajHosbkaBas (mas. 21). Uennanpa-
BOJIHACLb Meji3i OoJibliasi 3a LemnJianpaBojHacllb ajdioMiHilo i »kasesa. Madgyio uern-
JlanpaBojiHaclb Matollb MJiacTMaca, apayHiHa, wkjao. MeHaBita TaMy aApayJsiHbIs J1aMbl
Jo6pa 3axoypatolib Lensarty. Pyuki kacTpyJsib, nasijibHiKay (Maj. 22) pobsilb 3 MJacr-
machl i apaBa. JIpsBa, msactmacy i iHUIbIS cjabanpaBoA3subls LENaaTy MaT3IPbisiJibl

Ha3bIBAKOUb UENAAIZAAAMAPAMI.

aroMiHIn

Man. 21

Man. 22
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A 1i Moryub npaBojigilib LEMNiaTy ragbl?

[Tpapo6im pocsen: 3mecuiM y aaKpbIThl
KaHell npaGipki Tapmomerp (MaJ. 23) i 6ynzem
HarpaBallb npabipky 3Bepxy. Harpasaeuua
naBeTpa BeJIbMi MaBOJIbHA, LITO MaUBAPIKA-
€A HSI3HAYHBIM MaBBLILISHHEM T3MIEpaTyphl.
UbiM TayMaubllla caadas lienJganpaBojHaciib
rasay? YcCrowmHile, LITO CiJibl y3aeMaa3esHHs
MaJieKyJl razay npbl HapMaJibHBIM [LiCKy Mpak-
ThIYHA POYHBI HYJIO0. 3Haublllb, SHEPris nepa-
Man. 23 HOCilllla TOJIbKI 3a KOILUT XaaTblyHara pyxy ma-

JIEKYJl | CYTbIKHEHHAY MaMix iMi.

[ennanpasopnacup naBerpa amasb y 10000 pazoy MeHinast 3a iiensanpaBoj-
Hacub Mengi. Llsimep BbI MoxKale pactaymaublilb, yamy Jyisi VUSNJIEeHHsS KBaTap, na-
Oynoy AJIs1 2KbIBEJbI BLIKAPBICTOYBAIOLb MOPLICTbISI PIUbIBLI, AKis 3MsLIYAIOLb aBETPa:
neHansiact, Jasmel. Bara, mspcib, nyx, ¢ytpa i nagoGHbIg Aa iX MaTIPbIIbl 3Msi-
4atolb NamixK BajJioKHaMi naBeTpa i Tamy 3’siyJistoliia Jo0pbIiMi axoyHiKami aj XoJiajy
JUIsl YasiaBeKa i xKbiBés (Mag. 24).

A skast X enanpaBojHaciib Bajkaclei? BosbMem npabipky 3 KaBasaukami JELy
i Bajo# i 3ameclliM Haj MoJibiMeM cripToyKi. Bana § Bepxusil yactipl npadipki YKo Ki-
nilb, a § HKHAN — ycé sius 3acraenua Jgé (man. 25). [3ra ceuubip ab Maso




LenJanpaBoiHaclli Bajibl, XoLb siHa i OoJbllast 3a
LervianpaBojHacib nasetpa. Camnpayjel, 1enJa-
NpaBoJHACIb BaJbl MpbIKJaaHa § 25 pa3oy Bbl-
1sM1Ias, dybiM napetpa, aje y ~ 330 pasoy meH-
1asi 3a LernJanpaBojiHacib Meagi. AlHak MeTabl
¥ BajKiM ctaHe (pTyllb, BoJIaBa i iHIIL.) Malolb Bfi-
JIUKYIO LlenJianpaBoaHaclb.

Manasi uensianpaBopHacib Bajbl i Jé1y Haj-
3BblYaliHa BaykHasi JJist Kbl Ha 3amai. [lamy-
Maiue, wro aadbuiocst 6 3 Bajaémami § 3iMHION0
napy, kaJji 6 uenJjanpaBojfHaclb Balbl i Jé1y cTa-
Jla TakoH, K MeraJjay!

lanoyHbisi BbIBabI

Man. 25

1. ILlenuanpaBoaHacib abymoysieHa XaaTbIUHbIM pyXxaM i y3aeMaazesiHHEM

Yaclyll.

2. Tlpbl uensanpaBoaHacLi HAMa MepaHoOCy PIUbIBa.
3. Ilepanoc sneprii ag6biBaenia ang 60JbII HATPITHIX e a00 yacTak leJsa
Ja MeHL HarpaThix. [Ipausc poyzkbllla 1a Taro MOMaHTy, NakyJb TSMIepaTypa He

CTaHe aJHOJIbKAaBal Ma ycim Lede.

KaHTponbHbIA MbITaHHI

1. LUTo HasblBaeuua LennanpasogHacLo?

2. YbiM apgposHiBatoLLa MexaHi3aMbl nepaHocy Lennartbl ¥ UBépAabiX Lenax i rasax?
3. i 6ynse amsaHsALLa LiennanpaBofHacLb NaBeTpa npbl Aro pacLublpdHHI? CuickaHHi? Yamy?
4. Konbki goyxbluLa npausc uennanpasogHacLi npbl KaHTakue ABYX Len, siKis Maroub po3-

HblA NavyaTKOBbIA TSMHepaTypbl?

5. Ui marybiMa LennanpaBofgHacuUb Yy MoLHa pas-
papKaHbix rasax?

[lpakTbikaBaHHe 3

1. Hamy aHO mocymy AJsT TaTaBaHHS €Kbl
(maJsi. 26) Bbolpabssienia 3 jo6pa TPaBOA3STUbIX
LeTIaTy MaTaphisaay?

2. AxoHHBIS paMmbl ¥ jamax poOsillb TajBoi-
HbIMi, a ¥ SIkyuii — Ttpaitubimi. Hamy?

3. llpaananizyiie Bbipas: «Illy6a rpse ua-
JlaBeka». XTO Karo rpae?




a
° [
]
]
Man. 27

§ 5. KaHBeKUbIs

4. Yamy npbl BbIMSID9HHI TaMIepaTypbl Lesa Mejibl-
UBIHCKI PTYTHBI TIpMOMETpP Tp36a TpbIMalb Maj naxad He
MeHl 32 5—7 MiH?

5. Miwa naniy y wkasiHky Kinenio. kasinka JonmyJa.
Maiua § cBaro WIKJISIHKY CriauaTKy arnyclija JbRKKY, 3aThIM HaJli-
qa kinento. [lknsinka 3acranacs usaait. Haro xe yaiusty Mima?

6. Hamy crasibHblsi HaXKHILpI 31at0111a 60Jibli XaJloIHbI-
Mi, YbIM JIpayJ/isiHbl aJOBaK, siKi 3HAXOJA3iLLA Y ThIM »Ka Na-
Koi, wTto i HaxHiupl? Lli anHosbkaBas ix Tsmnepatypa?

7. lubibHacui ABYX KaBaJsikay MeHarjaacty poyHBI:

p,; =40 ;—g, py =100 ;—g Lli agHosibKaBasi LensianpaBoj-
Hacllb KaBaJiKay MeHariacry?

8. Cuyioil pbixylara cHery sacueparae asiMblsi MaceBbl
aj BoIMsip3anHs. A nacaenubiki Kpaiinsiii [Toynaunt ca chery
OynaBaJji cabe yacosae kb€, Hamy Takoe mMardbima?

9. Yamy y Topmace (maj. 27, a) joyra 3axoysaroiiiia

rapaubiMi 4ai, kaBa? Hapouwira ajanammnoyBatolb mna-

BeTpa 3 NPACTOPbl NaAMiK MaABOUHBIMI CLEHKaMi T3p-

maca (man. 27, 6)?

10. Y naserpsl npbl Tamnepatypsbl { =20—22 °C y KynasubHiky HaM uénsa, a y
BaJi3e Mpbl TAKOH camail TIMIepaTypbl Mbl XyTKa ajuyBaem xosaa. Hamy?

36apHiye yjeaey Ha MeCcUa HACPABAALHALA INCMEHMA | INCKMPAUALIHIKY, Ka -

sasapybl i iHwbLX Npoloopax 045 HaepasauHs sadel (mar. 28). ¥ KoawHaea 3 ix
HA2PABANbHLL INCMEHM pasmewiansl yHize, kaia ona. Ton He meHul sada Ha-
epasaeyya na ycin ab’éme. Sk eama adodvisaeyya? Sk naepasaeyya nasempa sa
ycim naxoi, Kaarl ayanidaioHela bamapai cmadaye yrise kaara nadaoei? [dma aod-
bvlBaeUya 3 NPoILbLHbLL KAHBEKUbLI.
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ITo K Takoe KaHBEKLIbISA?

3BepHeMcst a jlocaeny. ¥ TpyOKy 3 XaJloJHai Ba-
JIOH amnycliM HeKaJbKi KpbllliTajikay MapraHuoyki. by-
Ji3eM HarpaBalb TpyOKy 3Hidy (mada. 29, a). Mul y6a-
UbIM, $IK HarpaTbisl HiXKHiA cjai Baabl NajbIMaiolllla
yBepx. Bepxuisi adapOaBanbisi cnai sk 60Jbll Xasioj-
HbIfl, @ 3HAUbILbL OOJIBLI LAXKKifA, alyCcKarollla yHi3, Ha-
rpaBatolilia i pyxatoiia ysepx (maj. 29, 6). I1pas He-
KaTophbl Yac Baja Harpseliua na ycim a6’éme tpyoki. Tak
anobIBaella nepaHoc 1enaaThbl (3Heprii) y Baakacusx.

Haszipaub nepanoc uemniartel (sHeprii) y rasax, Ha-
NPbIKJAJL y NaBeTpbl, MOxXKHa, KaJi npapabilb Taki ao-
cienl. 3anajim cBeuky. Harpsrtae naj noJsibiMeM CBeuki
naBeTpa rnepamsilyaeniia yBepx. ¥ LeHeBal MpaeKibli
6aunbl fro natok (maJg. 30).

[TacraBiyibl HA LWISIXY KAPAOHHYIO MJIACLIHKY, MOXK-
Ha 3MSHillb HalpaMak MaToKy, IITO Bilallb Ha 3KpaHe.

AG’ém Bajikacileil i rasay npbl HarpaBaHHi TaBsi-
JiyBaellla, a lYblIbHACUbL NaMsHIIaelua. jHbl cTa-
HOBsiLLA OOJIbLI JIETKIMI, NajbIMatollla YBEpPX, MNepaHo-
csiubl 3 caboil sHeprito, WTO NPbLIBOAZILL Ja BbIpayHOY -
BaHHsI TAMIepaTtypbl na ycimM a6’éme Baaxacii abo raay.

[lepaHoc 3Heprii ¥ Baakacusx i ra3ax natokami
paubiBa Ha3blBaellla KaHBEKLbISIH.

Man. 29

Man. 30

Man. 31

A ui marubiMa KaHBekllblst ¥ UBEpALIX Lesnax? BimaBouna, He, makosibKi y 11BEp-
JIbIM LleJie p3UbiBa HE MOXKa Mepamsiyaiiia na ad’éme. YCroMHiile KOPCTKYIO CTPyK-

Typy 1Bépjara ueJsa, Hanpbelkaaa anmasy (mas. 31).
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Man. 32

JI3siKytoubl KaHBeKIbli cTBapaeua usra (masa. 32, a), HeabxojHast Jyisi royHara
crnaJibBaHHs naJfiBa. $lHa Haa3BbluaiiHa BakHasi He TOJIbKI Jjis joOpail paboThl Xart-
HiX Ng4si i kKamiHoy (man. 32, 6). Jlns ctBapaHHs no6pad usri HaBaT HeBsIiKis Ka-
11eJIbHbIS Malollb TPYObI BhILIBIHEN Y HeKaJlbKi 13sicsiTKay Merpay (mas. 33). TpyOnl aj-
HOH 3 HanbyiHelbix y Eypone HoBasykomckall LienasjieKkTpacTaHiibli Malolb Bbl-
bl na 250 M KoXKHast.

[IpbikianaM BbIKapblCTaHHSI KaHBEKIIbIi 3’siyJisiellia cicTama BajadsiHora atisineHHs
(mas. 34). Harpatasi Baja (y KauesibHbIX a6o 1ieriassiekrpaisurpaisx — [I1]) na
TpyOanpaBoaax nacrynae y Oyapinak (y naasad). [1a tpy6e Bsinikara csausnus (crasiky)
rapauasi Bajia najpimMaelilia ypepx, nanajae ¥ audnisibHbig 6atapai (paapisitapel). ba-
Tapsi 3 BaJlo# ajaiollb SHEPrilo NaBeTpy y namsiikaHHi, Baaa acTbiBae. AcTbliasi Baja
3 Gatapsil na Apyrim crasiky BsipTaeuua Hasaj.

L L L L L L e L P L
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Man. 35

AusinyisisibHbisi 6aTapsi crasiib yHize (majx BokHami) (Mas. 35) i 1wisixaM KaHBeK-
Lbli HarpaBatollb napeTpa na ycim a6’éme namsiuikanus. JI3sikyioubl KaHBeKIIbIi Harpa-
Baellla Baja y KacTpyJi Ha aJeKTpblyHail abo razaBai miille.

Kanpexupisiii Tymayaniia HauHblst i 13EHHBISI BATPbl — OpoL36L, sKisl Y3HiKaolb Ha Geparax Mo-
pay i akisiHay. ¥ cOHeUHbI JIETHI JI3eHb MaBeTpa, siKoe GOJbll LEnaae Hajl cyllai, YblM HaJl BajloH, na-
JpIMaelia yBepx. [3ra Bbikjaikae naHi>ksnHe wicky Haj cywail. Crobl nepamsiiyaeliya 3 Mopa XaJsojl-
Hae naetpa. [3ta — d3énnor Opor3. CamacToiiHa BbI3HAYLIE HAMPAMaK i NPbIYbIHBI HauHo2a OpbL3y.

[anoyHbis BbIBaIbI

1. Kaupekibisi — croca6 nepajaubl sHeprii (LienJaThl) natokami ragy ado
BaJIKACLL.

2. Ilpbl KaHBeKIbli an0biBaelilla MepamsilysHHe pIublBa — BajKaclii abo raasy.

3. KanBekublsl HemarubiMa § UBEPAIBIX LeJax.

KaHTpOonbHbIA MNbITaHHI

1. lTo yaynse cabon KaHBeKUbIA?

2. Yamy KaHBeKUpbIf Hemarybima y uBépabix Lenax?

3. Ui moxHa ckasaub, LUTO axanamkaoHHe nakos 3 ganamMoran afgkpbitan copTadki Bbl-
KNikaHa KaHBEeKLbIAN?

4. lto arynbHae i po3Hae mMawupb 3'ABbl KaHBEKLUbIi i LennanpaBogHacLi?

[MpakTbikaBaHHe 4

1. Hamy doprauxi pobsitib y BepXHsiH dacTlpl akHa?

2. Yamy HarpaBaJsibHbl 3J1€MEHT y 3JeKTpavaiiHiky 3Haxongiuua yHize?

3. Beimepatine TaMnepaTypy naBeTpa y Bauiafl KBaTIpbl Kajs Mamori i croJi.
Lli cynanmatouib nakasanui Tapmometpa? Hamy?

4. Slk rpamarHa 3pabiub, KaG XyTusil axasnangilb OyTaJbKy MiHepaJbHal Bajbl:

nacTasillb sie Ha J1é1 abo abksacii Jénam 3Bepxy? Alkaz aOGrpyHTyHIE.
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5. Kani na 3ananenaii cBeuki najHecti JajoHi Ha aHOJbKaBbIS ajjieriacili 360Ky
i 3Bepxy, AKas JajsoHb Harpsenua xytusi? Hamy? [IpaBepiie skcnepbuiMeHTa bHA.

@ 6. Lli 6Gynze rapsip cBeuka § KacMiuHbIM KapabJii-crnagapoxHiky? Hamy?

§ 6. BbinpameHbBaHHe

Y Xar00HoIM NAMAWKAHARI Mbl pacnaivsaem kamin (maa. 36) i, yraodka-
sayuibics Hacynpayb, 36edsaem NpovlemHols ad4ysanti yanaa, sKoe idze ad f2o.
Ane ak y dadsenoim goinadky nepadaeyya da Hac yenaasas snepeia? Hi yen-
AanpasooHacyb, Hi KAHBEKUYblsl He mo2yyob Oblyb npoidoiHami makoi nepadatol
anepeii. llenaanpasodnacub nasempa seavmi marad. Kansexyollinoia namoki

Man. 37
24

pyxarouyya yjsepx.

[cHye siys anzin cnoca®  uenJsanepaja-
Yypl — BbllIPpaME€HbBaHHe, §IKi MardybiMbl i Tam,
Ji3e HAMa acapouiss (y Kocmace).

BrinmpameHbBaHHeM TepaHociia jaa 3amii
enJara aj Takoil maryTHall KpbiHilibl, sk COH-
ua. Kacuép (mas. 37), HanasieHasi ney, KamiH i
iHII. — yCcé rata NpbIKJaabl KPbIHil, fKisg Ha-
payHe 3 KaHBEKLbISIH i LlerJianpaBoHacLo 1e-
pajaiollb 3Heprito 60JbLI XaJ0AHbIM LieJiaM Mpa3s
BbllTpaMeHbBaHHE.

Jlioboe 1esa BbiMpaMeHbBae i mnarJbiHae
SHeprito, aje npbl LenjaadMeHe MnepaHoc sHep-
rii (uennarel) agObiBaela ajg 6oJblI HArpITa-
ra ueJsa ja MeHul Harpatara. «XaJjojHae» lieJsa
caMO Takcama BbIpaMeHbBae 3Hepriio, ase
MeHlI, YblM narjbiHae (man. 38). «lapauae» x
ueJia, HaaaBapoT, BbillpaMeHbBae sHeprii 60Jblll,
UbIM MarJbiHae. ¥ BbIHIKY «rapauae» leJia axa-
JajpKaelllla, a «xajoJHae» — Harpapaelllia.

MexaHi3M BblllpaMeHbBaHHs CKJaaHbl, 3 iM
Bbl nasHaémitecs1 y 11-m knace. Lgsnep xa nan-
Kp3CJiM TOE, LUTO Ipbl BbIIPaMEHbBAHHI, K |
npbl LenJjanpaBopHacly, agOblBaellla MepaHoc
SHeprii, a He paubiBa. JlJis1 BbllpaMeHbBaHHSI He
natpabyenua acspoze.



AJ yaro 3asiexbillb, HAKOJIbKI 3(eKThyHa
Oynze anbbiBallla BblIpaMeHbBaHHe?

[IpaBanzém nocaen. /Ba uennanpbiémHiki
3JlydbIM 3 KajieHami MaHometpa (man. 39, a).
[Tanusicém ix yopHbIMi Gakami na nacyngiHbl 3
rapauail Bajo#, ajHa najoBa SIKOH 3auspHe-
Ha, Jpyras — OeJsasi. Y3poBeHb BajKacli ¥
KajeHe [ MaHOMeTpa cray HiK3MILbI, YbIM Y
KasieHe 2, T.3H. naBeTpa Y LenanpbléMHiKy,
SIKi NTABEPHYThl Ja 3auspHeHall naBepxHi na-
Cy/3iHbl, HarpaJacst 60Jbl MOLHA. 3HAYbILb,
ueabl 3 UEMHAW MaBepXHs BbIpaMeHbBa-
101lb 00JIbII 3HEPrii (LIeMNJIaThl ), UbIM LieJbl ca
cBeTyail naBepxHsai. Tamy uesbl 3 UéMHA na-
BEPXHAN ACTbIBAIOLb XyTU9i, UbIM Ca CBETJIAH.

A i écuib afipo3HeHHe ¥ narjbIHAHHI SHep-
rii ratoimMi Lesami? Binasmenim nocsen. [la na-
CyJ3iHbl 3 rapayayl Bajlod, ycs NnaBepxHs SKOH
3auspHeHa, MaBepHeM LeNJanpbliéMHiKi pos-
HbIMi 6aKami: ai3iH — YOpHbIM, JIpyri — Oe-
JbiM (Mag. 39, 6). Y3poBeHb Bajkacili y Ka-
JieHe MaHoMeTpa [ cray HiXK3MIbl. 3HAUbID,
naBeTpa y LEMJANpbIEMHIKY, NMaBepHYTHIM Ja
nacy/a3iHbl YOpHbIM G0KaM, narjbiHyJa O0JbLI
9Heprii i HarpsJacsa MauHed.

TakiMm ublHaMm, uHeJdbl 3 UEMHAW naBepx-
HSIA MarjbliHaoub 60JbLI 3HEPrii, YbIM LeJbl
ca cBeTJail naBepxHsId, a TaMy i HarpaBatoll-
1a XyTusH.

Llena, akoe OGoJiblll NarjbiHae 3HePrii,
6oabll i BbIpamMeHbBae.

[5Tbl paxr yniuBaelna ¥ ToxHiupl i Oblie.
Camasniétbl, ckadanapbl KacMmaHayTay, xa-
JIaJ3UIbHIKI, MapasijibHbisi kamepbl (Mag. 40)
achap6oyBaiollb y cepabpbicThl ab0 OeJibl KO-
Jiep, Kab sIHbl MEHIL HarpaBadJiics.




36,7 °C

Man. 41

Man. 42

Y rapaublHIo HOCsILb CBeTJlae ajnzeHHe. bak
JUIs lylla Ha JaqHbIM y4acTKy (apbyolb y Hop-
Hbl KoJiep, Kab BbIKapbICTallb COHEYHYIO SHep-
rito 1yis HarpaBaHHsI Babl.

JlactaTrkoBa MollHa BbillpaMeHbBaIOLb HEP-
rito 1eJbl yanaBeka i »kbiBéa. CyyacHbisi Tpbl-
6opbl (1lernJiaBisapbl) Ja3Bajsiiollb HE TOJIbKI
3adikcaBallb BbilpaMeHbBaHHE, aJje i nakasalilb
AJIPO3HEHHE BbIPAMEHbBAHHAY 4YacTaK LieJa,
sIKisl Matollb po3Hyto TamrepaTypy. Ha sabim-
Ky (Man. 41) nanzenbl «ienanapTpaT» Kata,
sIKi 3p00OJIeHbl ¥ MOYHAH LeMpbl.

Y nayHouHbIX paéHax vacam Jién adap6oyBaiolib 3
camasiéTa ¥ 4opHbl KoJiep silY> Ja HaIbIXOLy MaBOJKI,
ka0 nazoerHylb OypHara Jieiaxouy.

AzgHaubIM BaXKHYIO POJIIO TUIOLLIYbI MABEPXHi, siKas
BhINpamenbBae (a6o narsbiHae ). [lakosbki 1ennaBoe Bbi-
npaMeHbBaHHe aj0biBaclllla 3 KOXKHAH aj3iHKi MJowIybl
naBepxHi, TO, YbIM GOJIblLIAs MABEPXHS, ThIM GOJIbLI Bbl-
npameHbBaella (narsiblHaela) uenaartel. Tamy, Hanpbl-
KJaJ, pajbliiTapbl BaA3sHora audnieHHs (man. 42) ma-

10lb CKJIaJaHyto pabpbICTYIO MaBEPXHIO, XOLb MpPbl BLITBOPYACLi Npacliel i TaHHel Obl1o 6 BbipabJsiib
pazbisitapbl GoJbLI PocTbIX (opM (MpamaByrosibHa, LbLIiHApbIYHAR). DoJibluas noua Harpstara

LeJsia napsiuBae Lenanepajiauy i iHWbIMi cnocabami — LeMIanpaBoAHAacLlio i KaHBeKLbIsIH.

[anoyHbIs BbIBaIbI

1. IlepaHoc sHeprii ax 60JblI HArPITHIX Les JAa GOJbLI XaJOAHbIX MOXKA ajl-
OblBalllla 3 Janamorai BbIIPAMEHbBAHHS.
2. BeinpamenbBanHe — ajizinbl crniocal liensanepanaybl, ski He narpadye Ha-

SYHACLL acsapoI3sl.

3. Yce HArpaThIsi 1IeJIbl HE TOJIbKi BBIMPaMeHbBAIOIb, aJie i MarJbIHAIb HEPTI0.
4. llenbl, adbap6aBaHbisi y HUEMHBIS KOJIePbI, GOJBII MaTJbIHAIOLb i GOJbBII BbI-
NpaMeHbBaOlb SHEPTii, YbIM 1eJibl, SKis MalIb CBETIYI0 achapOoyKy.

KaHTpOnbHbIS MbiTaHHI

1. 9K 3msaHAeuua Tamnepartypa uena npbl BbiNpaMeHbBaHHI 3Heprii? lMpbl narnbiHaHHI Le-

nam aHeprii?

2. Kani 3msiHeHHe Tamnepatypbl Lena cnblHinacs, To Ui asHadae rata, WTo uena 60nbLu

He BbinpamMeHbBae?
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3. 3akoHyblue dpasdy: «Kani yena 6onblu narnbi-
Hae 3Heprii, TO fHO...».

4. Ybim agpo3sHiBaelua nepagada Lennatbl Bbinpa-
MeHbBaHHEM af iHLWbIX Bigay Lennanepagaybl?

[pakTbikaBaHHe 5

1. Y sikoil 3 kaBaBapak (maJs. 43) amHoOJIb-
KaBara a0’éMy KaBa 3Bapbllllla paHeil? AcTbiHe

paneit?
2. Hagzagille npbiublHbl, Ma fKiX y ropaage
CHET pacrae paHeil, UblM y BECLIbI. Marn. 43

3. JIén, saxi mae tammeparypy ¢, =-5°C,
3MSICLiE Y xanansisibHylo Kamepy. Slk Oyase 3msiHsiLA SIrO TIMIepartypa, Kaji ToM-
nepatypa y kamepbl: a) t,=—10°C; 6) {,=-5°C; B) {,=—1 °C? Ankas abrpyHtryiiiie.

4. Baroubl-pacpbiKspaTapbl sl MepaBo3Ki Npajykray, sKis XyTkKa McyloLia
(msica, peiba, GpPyKThl), Malollb NMaaBoHHbIs cleHkKi. [IpacTopy namik cuenkami 3a-
NayHsilolb MeHarniactaM, a BOHKAaBblsl MaBepxHi acap6oyBaiolb y Oesbl a0 KOYThI
KoJiep. SlKist bisiunbls 3’sBBI YJliuaHbl Y KAaHCTPYKLbli BaroHa-pagpbikaparapa?

5. Mauia nakasBae, 1To y rapaubitio y Ge-
JIbIM ai3eHHi OoJibll MpaxajiofHa, 4bIM Yy 4op-
HbIM, MAaKOJIbKi $IHO MeHI NarybiHae CoHeyHal
sHeprii. JI3ima Jiubllb, MITO JIEMll Hacilhb YOpHae
aji3eHHe, MaKoJibKi $IHO GOoJiblll BhIIPaMeHbBae.
Xto 3 m3d1en Mae paupio? Hamy?

6. Yamy naBepxHio LbWIiHApaAy pyXaBika ma-

Taupikiaay pobslb pabpoictail (mag. 44)?

7. Bam HeaOxofHa XyTusil acTy/sillb rapaubl

yail. $Ik rata 3pabiub: a) agpasy mabasilb

JIBDKKY LYKpY 1 Mavyakalb HEKaJbKi MiHYT,;

Man. 44

6) mauakallb HeKaJsibKi MiHyT, a MOThIM JabaBillb
ykap”?
8. Han ykitouanail sjiekTpbluHail JgMnaukail 3amallaBaHa MeTajiyHasi mJiaciiiza.
Lli amHosnbKaBbIM Oya3e 3MsSHEHHE THMIEpATyphbl MJACIIHBI, KaJi J0C/]es MpaBo-
J3ilb y nakoi i § kacmiunbiM Kapa6asi? Llick, TamnepaTypa maBerpa i mpamexak
4acy NpassiA3eHHs JI0C/e1y alHOJbKABbIS.
9. BeikapbicToyBatoubl cBae Bejibl ab lLieruianepanaubl, npanaHyile npaexkr nad-
Hara JIoMiKa, y sikiMm Jietam Oyj3e rpaxaJsiofiHa, a 3imoil uémnua. Slkis ¢isiuHbis 3’Bbl
Heabxo/Ha YJiuBallb Mpbl CTBAP3IHHI Jan3eHara npaekra?
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§ 7. Pa3nik Konbkacui uennatbl Npbl HarpaBaHHi
i axanag)XaHHi. Ya3enbHas uensaémicracub

Bot yoco sedaeue, umo 3Mamiyo YHYMPAHYIO 3HEPeiio yeiq MoxicHa nepada-
yai amy KoavKacyi yenaamol. SIK 3693aHQ 3MAHEHHE JHYMPAHAL 3Hepeli yeaa,
2. 3H. KOAbKACUL 4eniamol, 3 XapaKmapolCmolKami camoea yeia?

YHyTpaHast sHeprisi 1esa éclib cymapHasi 3Heprist ycix siro yacuill. 3Haubllb, KaJi
Macy LeJia NnaBsJiublib y ABa ab0 § TPbl pasbl, TO i KOJbKACLb LlenaaTbl, HeabXxoaHas
JUIsl SICO HArpaBaHHSl HA ai3iH i TOW »Ka JIiK rpamycay, nabsijiubiiia ¥ asa ado Tpbl
pasbl (MaJi. 45, a). Hanpbikian, Ha HarpaBaHHe JByX Kinarpamay Baawl an 20 °C na
80 °C narpalyelia y jBa pasbl OOJbLI LIEMNJaThl, UbIM HA HarpaBaHHe ajHaro Kija-
rpama Bajpl.

BinaBoyHa Takcama, 1ITO /I HarpaBaHHs Bajbl Jia KirneHHs Tp36a nepanaub €l
6OJIBILIYIO KOJIbKACILb LETIaThl, UbIM 715 Taro, Kab siHa cTaja TosibKi 1énaan (man. 45, 0).

2 Kr

Man. 45

3 raThiX pa3BaXKaHHSAY BbIHiKae MaliBep/pKaHbl JI0CaeAaMi BbIBAI.
Kosbkacup Liensiatbl, HeabXxoaHas il HarpaBaHHA LeJa, MpamMa npanapupblisi-
HaJlbHa AIT0 Mace i 3MsIHEHHIO TIMIepPaTyphbl.

LLIKJISTHKI T9PMOMETPBI i TaCTaBiM Ha HarpaBaJib-
HiK (3JeKTpaniTky a6o cripToyky) (MaJs. 46).
ArpbiMayiibl 3a ajHOJbKAaBbl Yac aj Harpa-
BaJIbHIKA POYHYIO 3 BAJOH KOJIbKACLDL LIeIJIa-
Man. 46 Thl, ajiell Harpsycs OOJbll, YbiM Baja. 3Ha-
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f A i 3a/1eXKblllb KOJbKACIb LEMNIaThl, He-
4500& il abXoJHasi JJIsi HarpaBaHHsi, aJi p3ublBa, sSIKOe
30 C HarpaBaelia?
— Y JI3Be aJiHOJIbKABbISI METaJUHbIsT IKJISTH-
anem Baga Ki Haabém na 150 r asero i Baabl. Anyciim y




Ublllb, AJIs1 3MSIHEHHSI TOMIepaTypbl ajelo Ha ajHy i Tylo »K BeJsiublHIO naTpabyeLia
MEHII LerJiaThbl, YbIM JJId TaKoM »Ka Machl Baabl.

Tamy nyis1 yeix paubiBay yBoa3silb CHElbIsIbHYIO BeJUbIHIO — YO03€AbHYI0 Yenia-
émicmacys pausisa (an nau. capacite — émicraciib, ymsilvaabHaciib). [3Ty BesiubiHIO
abasHavaiolp Jitapai ¢. ¥a3esnbHas uenaémicraciip rnakasBae, siKylo KoJbKaclp Lerl-
JaTbl Tpa6a nepanaib | Kr jaazenara paubiBa, Kab naBbicillb Aro Tamnepatypy Ha 1 °C.

Lisinep Mbl MoXKam 3ariicailb CTPOTyio (hopMyJsly Jisi KoJbKacli LenaTbl, Heab-
XOZIHAH /151 HAarpaBaHHsL:

| Q=cm(t,~1)).
3 dopmy.ibl
c=— 92
m(t,— 1)

ya3edbHas Lemiaémicracupb €cub (isiuHas BesiublHA, JiKaBa poyHas KOJbKacLi
uenJaTbl, sKyl0o HeaGXxoiHa mepajaub | Kr gaa3eHara paubiBa, Kab 3MsiHillb SIrO
Tamnepatypy Ha 1 °C.

YigesibHas 11emnaémicracilb BhIMsipaelllia y JKoyasx Ha Kinarpam-rpanyc Llaab-

Kkr+°C

cisi (

Yacra dopmyny @ = cm(t, —t,) 3anicBaiolp y Boinasaaze @ = C(f, — ;). Beniubins
C=cm nasbiBaeula uenjaémicracuio uesaa (3psipHile yBary — He pa3ubiBa). slna
JikaBa poyHa KOJIbKacllii LenJaTbl, HeabXoaHal Jjisi HarpaBaHHSl Ycé€i machbl 1enaa

Ha 1 °C. Boivsapaenua uennaémicracip y mkoyasix Ha rpanyc Llaabcis (%) Aute
BepHeMCH Jia yi3enbHal lerniaémicracili paubiBa.

Y rtabmiupl 1 naganzeHbl 3HAUSHHI YA3eabHAll Lemnaémicracili po3HbIX pIUbIBAy
(y posHbix ctaHax). SIk BbiHiKae 3 TabJilbl 1, MakciMajibHae 3HAYSHHE Y3ebHal 1er -
Jaéwmicracii mMae Baja: Ais HarpaBanHs | kr Baapl Ha 1 °C marpabyeria 4200 Jx
LenJathl — raTa amajib y 2,5 pada 60Jbll, ubiM st 1 KT ajeto, i § 35 pazoy Gosblil,
upIM Jyist 1 KT pryLi.

Qopmyna Q =cm(t, — ;) nae mMarybiMacilb 3HaKCIL i 1lenJaTy, sikas BblIydaela
npbl axajaKaHHi Uesa. [TakoJibKi KaHeuHast TaMmrepaTypa f, acTblara lLeJja MeHLiast
3a MauaTKoOBYIO f,, TO 3MsHEHHE T3 MIEpaTypbl aka3Baellla ajMOYHbIM JiiKaM. 3Ha-
Ublllb, i KOJbKACIb LEMAaThl, fKas BbLIyuaella lleJam, Bbipakaellla agMOyHbIM JIi-
KaMm, 1ITo aba3zHayae He POCT, a NaMsiHIISHHE YHYTpaHail sHeprii ueJa.

Y 3aKJIIOY3HHE 3ayBaXKbIM, LITO TIPbI lienjgaabMeHe JByX a00 HeKaJsbKiX 1es ab-
caJioTHae 3HAYdHHE KOJIbKACI 11eMJaThl, aaiai3eHail 6oJbll HArpIThIM 1iegaam (1ie-
Jami), poyHa KOJIbKAacClli 11eMJaThbl, aTpbiMaHail OoJblIl XaJoAHBIM 1iejaaMm (1iesaami):

‘Qaﬂ ‘ = Qan'
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Ta6nina 1. Yn3enbHas ueniaémicracib HEKaTOPbIX PaubiBay

PsubiBa c, Lok PsubiBa c, Ao
Kr-°C kr-°C
L{Bépabis mennl
AmoMinifi 920=9,2-102 [Tapadin 3200=3,2 - 10
Beton 880 =28,8-10? [Tsicok 970=9,7 - 102
IlpsBa 2700=2,7-103 [Tnauina 130=1,3-10?
JKasiesa, crajib 460=4,6-10? Cainerr 120=1,2-10?
3ouiara 130=1,3 - 102 Cepabpo 250 =2,5-10?2
Llsraa 750=7,5-10% k0 840=8,4-10%
Jlatynb 380=23,8 - 10° LsMeHT 800=8,0-102
Jlén 2100=2,1-10° LIbIHK 400=4,0-10?
Mensb 380=3,8-10? Ybiryn 550=5,5-102
Hacb'ra,ni}{ 1300=1,3" 103 Cepa 710=7,1- 102
Bosasa 250=2,5- 102
Bankacui
Bana 4200=4,2 - 10° Macna tpancdapma-
[nitspbiHa 2400=2,4-10° TapHae 2000=2,0-10°
JKasnesa 830=8,3- 102 Pryub 120=1,2- 107
[asa 2140=2,14- 10 CriipT 9Tbl1aBbI 2400=2,4-10°
Aneii 1700 = 1,7+ 10 Bdip cepHbl 2300=2,3-10°
[a3 bl (Mpbl MacTasgHHbIM L1iCKY )
Asor 1000=1,0-10° [laBetpa 1000=1,0-10°
Awmisik 2100=2,1-10° Teniii 5200=5,2- 103
Banapon 14300=1,43-10* Kicaapon 920=9,2-10°
Banzsinast napa 2200=2,2-103 Byrusikicsibt ra3 830=8,3-10°

[5Ta poyHacupb HasbiBaella ypaynernHem yeniasoea banrarcy i Bblpaxae, na
CyTHAaClli, 3aKOH 3axaBaHHsl 3Heprii. $lHa cnpaBsyyiiBas Mpbl aJCyTHACLL CTpaT Len-

JIaThbl.

Pasrsienzim KaHKpITHYIO 3a71auy.

Jns kynauns agiugui ¥ BaHHAUKy YJijai xajgoaHyio Bagy macail m; =20 Kr npbl
Tamnepatypel ;=12 °C. §lkyio macy rapauail Bagpl Tpbl TammepaTtypbl f, =80 °C
Tp>6a nabaBillb y BaHHAUKy, Ka® KaHYaTKOBas TaMmrepaTypa Bajbl Oblia fy= 37 °C?

JTk

YaseqbHast Heraémicracip Baasl ¢ = 4200 ok
-
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Jlansena: Pamwsnaue

m, =20 kr [Ta 3akoHe 3axaBaHHs 9Heprii ‘Qaﬂ = Qurp -

t=12°C AnnaBasia uensaty rapadasi  Baja, 3MSIHSIIOUbl  CBAlo

1,=80°C Tamnepatypy an t,=80°C nma fy;= 37 °C:

fy=37°C | Qx| = |emy (85 — 1) |-

¢=4200 K- °C XanonHasi Baja aTpbiMajia Ty LenJiaTy i Harpajacsi aj
s t,=12°C na t;=37 °C:

My = Qo =crm(t; — 1))

[Taxko/ibKi HAC 1LiKaBillb TOJILKI MOIYJb @),,, TO MOXKHA 3articallb:

an
Qan=cm2(t2 - tS)
cmy (ty —t3) = cmy (I — 1)), a6o my(ty —1t3) = my(ly = 1)),

mi(ty—t4) _ 20K+ (37°C-12°C)
ly — 1 80°C-37°C

Taant

~ 12 kr.

my =

[Ipbl palsHHi Mbl He YJiuBaJii CTpaThl LENJIaThl HA HarpaBaHHEe camoll BaHHAuKi,
HaBaKoJibHara rnasetpa i . Ji.

Marubimbl i IpyTi BapbISHT palisHHS.

PasuiiubiM cniauatky KoJibKaclpb LenJiaThl, sikasi Oblja aTpbiMaHa XaJsofHal Bagoi:
@,y = cmy (t; — 1) = 4200 oC -20kr-(37°C—-12°C) =2100000 Ix = 2,1 M/Tx.

KT *
Jlanyckatoubl, 1ITO I'3Ta LenJaTta aulaji3eHa rapadai Baaou, samniiiam:
Qo = cmy(ts — 1y).
Bripasim niykaemyto macy:
_ @ -2100 000 Jixx

y = =

clls=t) 4900 2K _.(37°c_80°C)
Ankas: my~ 12 K. kr-°C

~ 12 kr.

[anoyHbisi BbIBaIbI

1. Kosibkacip 1eniarthbl, HeabXojiHast i HarpaBaHHs 1eJia (sikasi BblIydblaacs
Npbl axaja/KdHHi), MpaMa npanapiibiiHajbHa Aro Mace, 3MsHEHHIO TIMIEpPaTyphl
1esa i 3a/exKblllb ajl PUbIBa 1eJa.

2. YnzenbHas LenaaéMicracib paublBa JikaBa poyHa KOJbKACIL LEMJIaThl, AKYI0
Tp36a nepazjaib | Kr gaj3eHara paubiBa, Kab 3MsAHilb fro Tamneparypy Ha 1 °C.

3. Llenyaémicracup 1iesia mpama mnpanapiibisHaibia siro Mace: C = cm.

4. Tlpbl nernyiaabmMeHe KoJibKaclh LEMJIaThl, aaian3eHas 6oJiblll rapadybiM I1e-
JlaM, poyHa Ta MOJyJli KOJIbKACL LErJIaThl, aTpbiIMaHal GOJIbII XaJIOIHBIM LeJaM,
KaJli HsMa CTpaT LieMJiaThl.
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KaHTpOnbHbIA MbiTaHHI

1. fkaa isiyHas BeniybiHA Bbi3Ha4Yae KoOMbKacub LennaTbl, fkas BblUlydaeluua npbl axa-
namKkaHHi Ha At=1 °C uena macan m=1 kr? A uena macan m?
2. V aKix aggiHkax Bblpaxkaeuua yasenbHasa uennaémictacub paybiBa? fK rata gakasaub?

x

. WTo rata asHayae?
Kr-°C

4. Yamy na yBenseHan popmysie MOXHa pasfivBalb fK 3Ha49HHE KofbKacui LennaTtbl, He-
abxofHan Ons HarpaBaHHA, Tak i BbilydaemMan npbl axanamXaHHi uena?

5. LWUTo HasbiBaeuua ypayHeHHeM uennasora 6anaHcy? 7Kyl 3akaHamepHacub SiHO na-
Kassae?

3. YaosenbHasa uennaémicrtacub Bagpl ¢ = 4200

[pbiknan pamsHHs 3aaaubl

Y Bamy a6’émam V, =4,0 a1 i tamnepatypan ¢, =80 °C anycuini crajibHylo ripy

macai m,, = 2,0 kr, Tamnepatypa siko# f, =20 °C. BbigHauue Kaneunyio Tamneparypy
Bajpl. CTpathl LensaThl He Osipbllle Maj yBary.

JlanseHa: PawsHHue
V=40n=4,0-10"wm’ [Ta ypayHeHHi 1ennaBora GasaHcy: KoJbKacllb Ller-
me, = 2,0 Kr JlaThl, ajiafideHasi Bajloi, poyHa KoJIbKacll LemnIaThl, Ky
b =1,0-10° X arpeivaia ripa: |Q, | = Q..
tB 8(; o s Mojy/ib KOJIbKACLI LeMNaathl, aalai3eHai npbl Lemn-
I JlaabMeHe BajloH:

—_ o
t,=20°C ‘QB - CBmB(tS_tl) ; mB:pBVB,
c,=4,2+10° 2 :

B~ O kr-°C 360.
. =46-10> X Q, = cm, (4 —t;) =¢,p,V, (4 — ). (1)
o kr-°C

Kosbkaciih Lenathl, sIKylo aTpbiMaJga ripa:

ts_?
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Q, = cum, (b ~1y). (2)
[pbipayusyuibl Beipadsl (1) i (2), aTpbiMaem:
P Vil — 1) = cam, (13 = 1,);
P Vily = €,pVils = CuMly — Comi,ly;
(cume +c,p,Vo)ly = c,p, Vo1, + c.om L.
KanuartkoBa iykaemas Tammnepartypa:

t _ CBpBVBtl +CCTmCTt2
3 - ;.

CCTmCT + CBpBVB
[Tancrayssitousl fikaBbis AaHbisd, aTpbiMaeM: fy =77 °C.
Ankasz: ;=77 °C.



[IpakTbikaBaHHe 6

1. Kani npbl HarpaBanHi crasnbHora mapbika Ha Af =80 °C im Gblia narybiHyTa
KoJibKaclb tenyathl @ =300 J[K, To sikasg KoJibKaclb LenaaThl BbIIYyYbILLA MPbl r0

acTbiBaHHi Ha Af =80 °C?

2. $Ik 3meHila KoJbKacilb LenJaThl, siKas i13e Ha HarpaBaHHe paubiBa Ha Af °C,

KaJli Aro Maca naBsiliubIllla ¥ JBa pasbl?

3. Y nacyngsiny 3 rapauail BaJio# amycliiiJi CTaJbHbI i aJiOMiHieBbl 1APbIKi, SKis
Malollb afHOJIbKaBYI0 Macy i rmavatkoByio Tamnepatypy. Lli agHosbKaBbiM Oynze 3msi-
HeHHe ix Tamnepatyp? Lli anHo/bKaByIO KoJibKaclh LEMNaThl NarJblHylb IapbIKi?

4. Slkasi KoJibKaclpb LenJaThl cnaTpabilia, kad jJaBecli Ja KineHHs Baay ao’ -
émam V=1,0 a1, Tamneparypa sikoit = 15°C? Tsmnepatypy KineHHs NpbiMille poy-

nait ¢, =100 °C.

5. 3 skora paubiBa BblpabJieHa CTaTy3IT-
ka maca#t m =200 1, KaJii Ha sie HarpaBaHHe
an tamneparypsol ¢, =20 °C na TaMnepartypsbl
t, =30 °C cnarpa6iniacsi KojibKacllb LeMnaThl
@ =500 Ix?

6. SIkoii Gynze kaHuaTKOBasi TAMIEPATY-
pa cymeci 3 Bajibl Maca# m, = 200 r npbl ToM-
nepatypsl ¢, =40 °C i Bagbl Macah my,=30r
npbl TaMnepartypsl £, =10 °C?

7. Jla sko# TaMmepaTypbl Obly Ha-
rpaThl »Kase3nbl Opycok macail m, = 3,0 kT,
Kaji Bajga a6’émam V=205 y nacyngiue,
y sIkylo Obly anyuiuanbl Opycok, HarpaJa-
csl an tamneparypol £, =15°C na tamnepa-
Typhl 1, =20°C? CrpaTbl lleniatbl Ha Ha-
rpaBaHHe ClieHaK Macya3iHbl He Osipbille Naj
yBary.

8. SIki isiunbl mpaise anbuiBaela 3
paubiBam Mmacaii m=0,1 kr? Ipadik mnpa-
L[3Cy MakasaHbl Ha MaJioHKy 47. $koe rata
p3ubIBa’?

9. Ha rpadikax I, II, III (man. 48) na-
KasaHbl 3aJiexKHaclli KoJIbKaclli LenJaThl aj
3MSIHEHHSI TIMIepaTypbl sl TPOX 1eJ aj-
HOJIbKABal Machl, ajie BbIPaGJIEHbIX 3 PO3-

Q,kOx M
16,8

12,6
84

42

A
@ i
i
I
0 At,
Man. 48
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HbIX paubiBay. [lapayHaiilie ynazenbHbid 1er-
JlaéMicTaclli p3ublBay raThiX L.

10. Ha rpadikax 1 i Il (man. 49) na-
Ka3aHbl 3aJjiexkHacly uLernaémicracueil aByx
1es aj TaMmrepatypbl. BbidHaulle KoJbKacllb
uenJsartbl, HeaOXOIHYIO /sl HAarpaBaHHsI I3-
Thix 1es Ha Af =30 °C. 3 sikora p3ublBa Bbl-
pabuJieHbl LieJibl, KaJi Maca KoxKHara 3 ix m =
=1,0 xr? Lli agHosbKaBasi 1ernuaémicracib
PO3HBIX LleJl, BbIpabJIeHbIX 3 aJHATO i Taro
p3ubIBa’?

§ 8. NapaHHe. Ya3enbHasa uennarta 3rapaHHs naniea

Koocror 3 8ac HeadHapas3osa 3anaib8ay eas3asyio 2apiiky abdo pacnatveay
neu, kab ckinayiysv 8ady, 36apoiyb cyn, e. 3H. AMpPoiMaub IHepeilo ad 32aparHs
easy, dpoy i nepadayb fie emxcol, AKAL eamyeyua.

Ka6 «rpana» neu, tp36a cnajiub japosbl (Majn. 50), Byrasb abo Topd. DHepris,
sIKast BblJAyvaelllla Mpbl iX 3rapaHHi, narjblHaella reyuy, sie YHyTpaHasi SHepris na-
BslJiUBaellla, Ned HarpaBaela.

Man. 50
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[a3, Byranb, Topd, ApoBbI i iHLI. Ha3bIBa-
fola najisam.

BeJjiubiHg, JikaBa poyHasi KoJbKacui
3Heprii, fikas BblIyuyaelula MNpPbl MOYHbIM
3rapaHHi 1 Kr naniiBa, Ha3biBaella yI3e/b-
Hayl uenJaroi 3rapaHHs najisa.

AbasHavaelia yjizesbHasi lernjarta 3ra-
panHst sitTapail g. Taapl npbl MOYHBIM 3rapaH-
Hi 2 KT maJiiBa BbUTyUbIllla SHEPrii (LemnaaThl )
y JBa pasbl 6OJbII, a Mpbl MOYHBIM 3rapaHHi
m Kr — y m pazoy 6odJibll, T. 3H.

Q=qm,

aJIKyJlb YI3eJIbHas LenJaTa 3rapaHHs naJisa
q = g
pod




3 Qopmysbl BbIHIKae, WTO yi3esbHast

Len/aTa 3rapaHHsi BbIMsIpaella y JKoy- o

JIIX Ha Kularpam ( o ) 02 CO2

Yamy npbl rapaHHI BblIydaeLlia SHepris?

Bel y»Ko Bemaeue, WITO MaseKyJbl CKJa- Man. 51
naouia 3 aramay. Majsekyana — jacTtatkoBa
YeroriBast kKaHcTpykublsl. Kab sie pasbypbilb, I 3H. Naja3siillb Ha atambl, Tp36a 3aTpalillb Hepriio.
3aToe npbl §TBApIHHI MasieKyJibl 3 aTamay SHeprisi Bbliydaelila. ¥ rpalsce rapsHHs yTBapaiolia ma-
sekysbl. Hanpeikian, Byraisipos, siki yBaxoagillb y CkJaj naJisa, 3/ydaelila 3 ABymMa atamami Kicjaapomy
naeetpa, i yrBapaeuia masnekysaa pyriskicaara ragy CO, (mag. 51). I1pbl raThiM Bblyuaeliua sHep-
ris (meriara Q).

Y rtabniupl 2 makasaHbl 3HAUSHHI A3eqbHAH 1emJaThl 3rapaHHs ¢ i PO3HBIX
Binay masiBa. [lpaananigyiitie nmanbis Ttabaiupl 2. Bbl y6aubiie, mto Haibosblias
KOJIbKACLb LIeMJIaThl Bbllydaela npbl srapanni 1 m” rasanapoGnara Bagapoay —
g=120000000 2% =12 10° 2%,

M M

Banapon — angin 3 BbhicOKasHepreThIUHBIX Bifay najiBa. Akpamsi taro, npaiyk-
TaMm 3rapaHHs Bafapojy 3'siysiselila 3Bbluaiinasi Baga. [5ta pobilb Bagapos skanariyna
HalOOJIbII YBICTBIM MaJiBaM, LITO JJIsT HAC BeJbMi BaxKHA. AjiHaK razanajo6Hbl Bagapoj
BbIGyXoBaHebsicrieunbl. Akpams Taro, éH Mae camylo MaJlylo HIYbLIbHACIb Y MapayHaH-
Hi 3 iHIIBIMI ra3ami Mpbl pOYyHAN TIMIIEPATYPHI i LICKY, LUTO BbIKJiKae CKAajaHacui ca
3BajJKaBaHHeM Bajapojy i iro TpaHcnaplipoykail. TeiM He MeHII Bagapop 3'stysisiena
MePCHeKThIYHBIM MajliBaM.

[Ipbl srapauui iHWIbIX Bizay nasiBa (MaadyTy, NpbIpoJHara rasdy) BblKiaBatoLla
LIKOJHbIST JUIsl 31apoysi yasaBeKa i Ycsro »KblBOra p3ubiBbl (MaJj. H2): BYJsiKic/bl i




YajHbBI Ta3bl, MOMeJ i TOMauHblsd 1IaKi, AKig 3a0pymKBaolb nasetpa, rieby i Bamy.
Menagita y cyBsizi 3 3a0py/kBaHHeM atmacdepbl IIKOAHbIMI TpaayKTami 3rapaHHsi
npabJjeMa calblsJIbHbIX MEpanpbleMCTBAy 11a aXxoBe HaBaKoJIbHAra acsipojyias, MOLIyKy
9KajariuHa ubicTara najipa 3’siysisieriiia acabJiBa aktyasabHai.

TaGnina 2. YnzeabHaa uensara srapaHHsi pO3HbIX Bigay nasjisa

PsubiBa q, Psubia q, MLx
K K&
LiBépnae

Bypsbl Byrasb 9,3 KameHHbl Byrasb:
JpayHsiHbl Byrajb 29,7 mapki A-1 20,5
JpoBbi cyxist 8,3 mapki A-11 30,3
JpayHsiHbIs 1ypKi 15,0 Koke 30,3

[Topax 3,0

Topd 15,0

Bankae
DBeHsin, Hadra 46,0 Masyt 40,0
Jlbi3esibHae naJiBa 42,0 CripT 3Thl1aBbI 27,0
laza 43,0
lazanmagobuae (MIQI;)K)
M
(s 1 M3 mpbl HAPMABHEIX yMOBAX )

[eneparaphsl ras 5,5 [TpeipoaHbl ra3 35,5
KokcaBnbl ras 16,4 CpsiLLi/IbHBI Ta3 21,0

Banapon 120,0

lanoyHbis BbIBaabI
1. TapsnHe — mpaidc BbUIYYSHHS SHEPTii § BBIHIKY XiMiuHal p3akipli 3.1y-

YSHHS atamay PO3HbIX pP34blBay 3 KiCJapoiaM.

2. YngesbHasi lLiensata 3rapaHHsi Bbl3HAuae KOJbKAClb 3SHeprii (1ensarsbt),
sIKasi BblIydaella Mpbl MOYHbIM 3rapaHHi 1 Kr naJgisa.

3. 3rapaHHe najsiBa BbiKJiKae 3a6py/KBaHHE HaBaKOJIbHAra acsipojiasi.
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KaHTpOnbHbIS MbiTaHHI

1. lTo HasbiBaeuua yasenbHarn LennaTton 3rapaHHsa?

2. YasenbHas uennarta 3rapaHHs Topdy amasb Y ABa pasbl 60fbluas 3a ya3enbHyto uen-
naTy 3rapaHHsa cyxix gpoy. 7k rata pasymeub?

3. fki 3 Bigay uBéppara naniea, LUTO NakasaHbl § Taéniubl 2, Harnenwsl? Hanropiusl? Yamy?
4. flkoe cuBSpOX3HHE MpaBinbHae: «Ya3enbHas uennata 3rapaHHa npamMa npanapuplsaHasb-
Ha KomnbKacLi uennaTbl, LUTO BbifyYblnacs, i aaBapoTHa npanapupisHaribHa mMace 3rapana-
ra nanisa» abo «YasenbHasa Lennarta 3rapaHHsa nanisa fikaBa poyHa Kosfibkacui uennaTtbl,
AKas Bblny4Yaeuua npbl NOYHbIM 3rapanHi 1 kr nanisa»? Yamy?

5. MpanaHynue Wnaxi NaHK3HHA CTyNeHi 3abpymkKBaHHA atmacdepb! Mpbl BblKapbICTAHHI
naniea.

[pbikaan pawsHHg 3aaaubl

Briznauuie macy Topdy, siki Tpaba cnadgiup, kab nasecui aa Kinenus (£, = 100 °C)

Bany macail m,= 10 kr, wto mae tamnepatypy ¢, =20 °C. Ha narpaBanHe Bajbl inze
ajiHa TsATasl yacTKa 1leMJaThl ajl arapaHHsi naJisa.

JlanseHa: Pauwsune
t,=100°C Kosibkaciih 1enarthl, HeaGXoHasi /sl HarpaBaH-
t,=20°C He Baabl: Q, = c,m (1, — t,).
m,=10kr Topd npwl 3rapaHHi BblTyuae sHePrito:
@, =0,2Q; Q,=qm,.
c,=42-10° Kﬁ)fc [1a ymoBe Bana aTpbimae %QT:
_ 1 _
g=15,0 %:1,5-107% Q, = qm, =0,2gm,.
3Haubllb,
m,—? c,my(t,—t,)=0,2qm..
Ankysib
42108 2% 10 kr-80°C
m. = M~ m. = re® =1.1kr.
' 0.2’ ' 02-15-107 22 ’

Ankas: m,=1,1 kr.

[IpakTbikaBaHHe 7

Kr

1. Slkast KoJibKacub LeMNJaThl BbIIYYbILLA MPbl MOYHbIM 3rapaHHi KameHHara
Byrajito mapki A-I macait m = 10,0 kr?

2. i amHonbkaBa Harpselia ey, Kaji y €i crajiub cyxif JApoBbl Macail ni, =
= 14,5 xr a6o Topd macait m,= 8,00 kr? Yac 3rapaHHs Jiubllle aaHOJIbKABBIM.
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3. Ilpbl 3rapanni nasiBa macaii m = 50 kr Bbutydbliacs ¢ =750 MJX uenaarhbl.

Slkoe rata nagisa?
4. Anna siitpoBasi 6yTaJbKa 3arnoyHeHa 6eHsiHaM, a ipyrast — rasaii. Ll anHosibkaBasi
KOJIbKACllb LIEMNIaThl BbIIyYblllA MPbl OYHBIM 3rapaHHi 3MecliBa KOxKHail 3 GyTajeK?
5. 3ajiexxHaclib  KOJIbKaclli —LienJaThl,

Q. K,D,)KA B sIKasl BblAydyaella Mpbl 3rapaHHi ABYyX Bigay
1 najiBa, aj iX Machl rakazaHa Ha rpadikax

13 500F [i Il (man. 53). Hamy poyHa yn3enbHasi 1er-
10500 | T JlaTa 3rapaHHsi Ko)KHara naJiiBa? Y KoJIbKi
7500 F - pasoy KoJibKacllb LEIJIAThl, AKas Bblaydaell-
1A Npbl 3rapaHHi aaHaro naJjisa, 6oJbluas 3a

4500 [ KOJIbKACLb LIeMJIaThl, LWITO BblAydaelua Mphbl
1500 3rapaHHi japyrora, KaJi iX Macbl 11, =My =

1 1 1 1 N

0 0',1 02 03 04 05 m,Kr, =0,3 kr? Bbi3naulie Biipl ﬂaJIiBa.. .
6. BroikapbicToyBatoubl rpadiki 3asex-

Man. 53 Hacui ya3esbHal LenJaThl 3rapaHHs naJisa

[ il an ix mackl (Man. 54), BbidHaulle cymap-

a1 of BXA HYI0 KOJIbKAClb LEMJIAThl, SKas BbIIyYblIaCs
y Kr [

i npbl srapanHi nanisa I macait m, =2,00 kr
B = i naniea Il macait m,=3,00 kr. Breiznauie
45 | - Biznbl maJiiBa.

- 7. Slkasg maca nopaxy napiHHa Obllb
i criajieHa Jyisi aTpbIMaHHsi 3Heprii, poy-
- Hail sneprii kyqi macat m = 10,0 r, wro

40 - ! Jsilinb ca ckopactio v =600 %? Lli Gynse

-

KyJisl paajbHa Mellb TaKylo cKopaclb, Kaii

0 1 2 3 4 5 6 mkr VY se MarpoHe 3rapblllb MOpax pasJfiyaHan

Machl?
Man. 54

§ 9. MNnayneHHe i KpbiWTanizaubis

[Ipol yenaanepadauol Yynymparnasa snepeia yeaa smandeyuya. Yacueil 3a tjcé
2IMa 3B53AHA CA SMAHEHHEeM MIMNePAmypolL. Are Apol 2AMolM aAepPISANHbL CIAH
padblea 3acmaeyya padelulolm. AOHAK iCHYOUb NPAUICHL, NPol SKIX YHYMparas
Hepeid paublea npvl AMPLIMAHHI yeniamol nasaiiugaeyya, a mamnepamypa 3a-
cmaeyya nacmasHHaltl.

Ja rakix npauscay apHocsiuua naayrenne i kpviuimanizayoia (3aupepiassiBaHHe ).
BbIByubIM T3ThIsl paLChl 3 Aanamorai aociey. ¥ WIKJASHKY 3MecliM KaBaJjauki Jény
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3 MapasijibHall Kamepbl, axaJoKaHblsl
Jla MiHycaBai TaMrepaTypbl, HaNpbIK/Iaj
—10°C. YcraBiM y HIKJSHKY TIPMOMETP
(man. 55) i mayném HarpaBaib. Tamrie-
paTypa Jé1y nabblilaenua. En narpasa-
ellla. YHyTpaHast sHepris JE1y nassiy-
Baelllla 3a KOLLUT KiHeTbIYHaK Heprii fro
MaJsieKysl. 3MsiHEHHe T MIepaTypbl p3-
UblBa Yy UIKJSHUBI 3 Lsiram yacy Oyjzem
nakaspailb Ha rpadiky (Maj. 56). Yua-
crak AB annapsiiae HarpaBaHHIO J1ELY ajl
—10°C na 0 °C. Ilpsl ganeriuad nepagaubl JEQy LEMNaaThl Aro TaMrepaTypa 3acraela
nacrasiunan, poynait 0 °C (yuacrak BC). Ha wito x in3e arpbiManas jénam uenJata?
Hagipanni maxkaspaiolib, 11ITO KpbILLITaAuHbI JE MepaTBapaeliia y Bajy.

Man. 55

tOC N
10
N Q,
O B IB 1 1 1 T 1 ,I( 1
i 1‘ T, MiH
i \Q Q, Q)
1
-10A M Man. 56

[lpauac nepaxony paubiBa 3 LBEpAara craHy y BajKi Ha3biBaelilla MnJjayJeHHeM.

ArpbiMaHasi aji MJIiTKI LernJiaTa rna-paHeilliaMmy repaTtBapaeliia Ba YHyTpaHyto
9HEPrilo p3ubliBa, MapsJliuBaoubl se. [3Ta naBesiusHHe anbbiBaellila 3a KOIIT 3MSHEH-
HA TMaTHUbIAAbHAN 3Heprii y3aemanszestHHsl yacuill npbl pa3dypaHHi Kpbitasns. Ki-
HeTbIUHAST »K SHEPTist He 3MsIHsellla, MaKoIbKi TaMIepaTypa nactasiiiasi. AHasariyna
anObiBaellla npausc naayaeHHs: 6oJblIacli KPbIITAJIUHBbIX PIUbIBAY: »Kaje3a, Mensi,
cragi i r. .

Tamneparypa, npbl KOl paubiBa nepaxosiub 3 UBEpAara craHy y Bajki, I. 3H.
nJaBiula, Ha3biBaellla TaMNeparypain niayJaeHHs.

Tsmneparypa mnuaysieHHs ¥ PO3HBIX KPBIIITAJM{UHBIX pP3UbIBAY HEATHOJbKABAs
(Taba. 3). Slua BesibMi BbicOKast ¥ Basibpamy i BesibMi Hi3kast y Bagapoy.

[Ipausirnem pnocsen. $Ik ToJibki YBech J€A pachJaBilllla, TaMIepatypa Bajbl Y
HWIKJSHIBI TauHe Hapactailb (yuactak CD, ri. majn. 56). Ha ycix yyactkax npauscy
lerJiaTta narJjbiHaeuua paubiBam (J1é1am, Bajom).
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A usinep 3HiMeM WIKJSIHKY 3 MJIiTKi, nactaBiM y MapasiiibHylo kamepy i Oyazem
nepbIs/blYHA Hasipallb 3a MakasaHHAMI TSpMoMeTpa i cTaHaM p3vbiBa. Baja crnauatky
actbiBae na 0 °C (yuacrak DE). $le yHytpanasi sHepris namsiHuiaeliua, Lernsaarta

goLaywaeyya, pblabiM |Qf| = Q;. 3aThiM aibbiBaellla MPalC KpblLTaMisalbli (yua-
crak E£K), Tammepatypa 3acraelia nacrasHHai, i sie 3HausnHe poyHa 0 °C. Bana ne-

paTtBapaeia y aén. Llennara @ BblTydaema, QQ" = (,. Yuacrak KM (rs1. mas. 56)
anassjiae axaJaLKIHHIO JELY J1a TIMIIEPATYPbl § KaMepbl.

[Tpauac nepaxony paubiBa 3 Baakara cTaHy y UBEpIbl Ha3biBaellla KpbILITadi-
3alplsii.

3BsipHille yBary, WITO TaMnepaTypa mJjayjJeHHsi i Tammeparypa KpbluTatiza-
upli agHosbKaBbisl. Hanpowikian, xasi BosiaBa muiasilua npbl TaMmnepatypbl 232 °C
(rs. Taba. 3), To i 3auBepA3sABallb AHO Oya3e Mpbl TaMnepartypol 232 °C.

Ta6sina 3. Tamneparypa naayneHHs i ya3enbHas uensara niaaysieHHs (Kpbiwraniza-
1bli) HeKaTopbIX paubiBay (Mpbl HApMaJbHbIM aTMac(epHbIM LCKY)

Tom- Tom-
fiepa- VigesibHast Lenata fepa- VinzesbHas uenJata
PsubiBa ”TJ}I]E;_ nJiayieH st PsubiBa ”TJ)IIE;_ T1ay/IeHH

JICHHA >\" ’?(;K JICHHSA 7‘” %

t,°C {,°C
Basibpam 3387 184 000 = 1,84+ 103 Cainery 327 24700 = 2,47 - 10
[aanina 1772 113000=1,13-10° | Bonasa 232 60 300 = 6,03 - 10*
HKanesa 1539 270000= 2,70-10° | Jlén 0 333000 =3,33- 103
Cranb 1500 84000 = 8,40+ 10* Pryup -39 11800=1,18-10*
Mensb 1085 210000=2,10- 105 Cripr -114 11000=1,10-10*
3osiara 1064 67 000 =6,70 - 10* Asor =210 25500 = 2,55+ 10*
Cepatpo 962 87000 =8,70-10* Kicnapon -219 14 000 = 1,40+ 10*
Amomini 660 390000 = 3,90 - 10° Banapon -259 58 200 =5,82- 104

Y Tabusilpbl NakazaHbl TAMIEpATYpbl TJIAYJICHHST PIUbIBAY MPbl HAPMaJIbHBIM aTMachepHbIM Lic-
Ky. | rata neBbimagkosa. Iyt GoJbliacui paubiBay 3 naBesiusHHEM LCKy TIMIepaTypa MJayJaeHHs
napsiiiuBaelia. Aje ajs J€1y — HaaJBapoT: NPbl NABBILISHHI LICKY JE&I MOXKa MJIaBilllla, HaMpbIKIaj,
npbl TaMnepatypbl —5 °C.

[Tansauui «tamnepatypa njaayjieHHs» i «TaMmneparypa KpblllTasidalibli>» NPbIMSAHSJbHBL HE Ja YCiX
paubiBay. Carpayiibl pyKo# KaBajak XaJsiojHara LBEpjara MJacThlliHy, Mbl ajdyem MacrtyrnoBae ra-
MsiHII9HHe sro uBépaacui. [lpausrBaioubl HarpaBaHHe Ha sKiM-HeOya3b HarpaBasibHiKy, MOXKHA Te-
paBeclli MuacTbIIiH y CTaH Bs3Kaill Bajkacli. Ajie Mbl He BBISIBIM M3yHAll TIMIEpaTyphl MJjayaeHHs.
Toe x camae ajObiBaelllla Npbl HarpaBauHi wikiaa (mau. 57). Hasipaewua Gecriepanbiiiae naMsiHIIZH-
He UBépaacui wkaa i naBesiusHHe wgKydacui. [IpbiubiHa Takix maBojsiH Ha3BaHbIX paubiBay (iX Ha-
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Man. 57 Man. 58

3bIBAIOLb aMOPGHBIMI) y afcyTHacHL ¥ ix Oy10Be MpaBijibHara pa3MsilusHHs Yacliill (MasekyJs, atamay,
ionay), sikoe mayrapaeuua. [lansiuui «Tsmnepatypa nuayjaeHHs» i «Tamreparypa KpbiluTaJisalpli»
MPBIMSIHSIBHBI TOJIBKI 13 1eJ1, sIKisl Malolb KpbILITaJAiuHylo Gy/10BY.

Tsmnepatypy nJaysenHsi naBojziuua y/iuBalb Npbl CTBAPIHHI ObITABOK i Mpambl-
cioBail TaxHiki. Cnipasii JsiMnadak, HarpaBaJibHbIX 3JeMeHTay (MaJ. 58) BbpadJsiiolb
3 Tyramjaykix matapbignay. ¥ camanérabylaBaHHi, Y pakeTHal i KacMiyHal npambl-
CJIOBACIli BBbIKAPBICTOYBAIOLb MATIPbI/IbI 3 BLICOKAH TaMIepaTypai niayneHus. Pac-
TJyMaulle MpbIYbIHY raTara.

Tamnepartypy niaysieHHs1 ajHbIX p3ublBay MOXKHA 3MsiHillb AabayseHHeM JpyTiX.
Tak, Kasi pabay/siib KyXOHHYIO COJIb 1@ JIE, MOXKHA aTpbiMallb CymMech 3 TaMIepa-
typai nuaysenns —21 °C. I3ty yuacuiBaciib akThlyHa BbIKAPbICTOYBAIOLb 1aPOXKHBIS
CJIy2KObl, Machinaioybl 3iMOH CHEr COJIIO.

lanoyHbIs BbIBajbI

1. Jlns mepaxoiy KpbllliTajJiyHara paublBa 3 LUBEpAara CTaHy y Bajiki siHO mna-
BiHHA Oblllb HArpaTa Ja TIMIepaTyphbl MJayaeHHs.

2. Y mpaipcax miayJeHHst i KpblliTaidalibli TSMIepaTypa paubiBa He 3MsiHs-
eula.

3. Tsmneparypbl niayaeHHs i KpbliTaaisdabli agHOIbKaBbIS.

4. Tlpel nayseHHi paubiBa NarjblHA€ SHEPTit0, a MPbI KPbILITaNi3allbli TAKast K
SHEprif BblIy4Yaella.

KaHTpo/IbHbISI NIbITAHHI

1. 9ki npausc HasbiBaeyua nnayneHHeMm? Kpbiwtanidaubisn?
2. [a fakix uen npbIMAHANbHbI T3PMiHbI «MnayneHHe» i «KpbllTanisabls»?
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— 3. fk pactnymaubiub nactasHCTBa TOMMNepaTypbl Npbl
nnaynenHi uena? Ha wro pacxogyeuua npbl r3TbiM
3Hepriq, akas nageoasiuua?

4. 9k 3msHseULa YHyTpaHas 3Hepris npbl nepaxogax
LuBéppae paybliBa — Bajkacup i Bagkacub — UBépaae
paybiBa? Lli poyHbIA 3MSAHEHHI YHYTpaHam SHeprii npbl
raTbix nepaxopgax?

@ 5. Ui 3amep3He Bapga y fKoM-Hebyasb 3 npabi-

pak, nakasaHblX Ha MasnoHKy 59?7 Agkas abrpyH-

Man. 59 Tynue.

§ 10. Ya3enbHaqa uyennarta nnayfeHHs i KpbiwTanizaubli

SIK 8bI3HAUbLYL KOALKACYbL UenAamol, AKYIO NABIHHA NAAbIHYYb Usépoae
yeaa macati m, kab nepaticyi §j sadkacyv, e. 3H. pacnaiasiyya? Huwud pas 38sp-
maem sauly yeaey Ha moe, WMo MIMNepamypa y 4ac NAQYACHH He 3MIHAel-
ua (ea. man. 56, ynwacmax BC), are yenrama yeay nepadaeyya. 3Haqslyb, SHA
idze na pas3bypanne Kpolumanriyrnail ynapadkasanat cmpyKmypol pavolea.

®isiunas BegiublHs, JiKaBa poyHas KOJbKaCLli LenJaThl, SKyl0 Tp26a nepaaaib
uBépaamy ueay macaii 1 Kr mpbl Tamnepatypbl MJayieHHsl Ajis nepaxoay y Baj-
Kaclib, Ha3biBaeLlla ya3enbHail Lenjaaroi niayaeHHs.

YigesibHasi Lieniata rnjayJeHHs abazHauaellia rpsvyackail jgirapait A (naméaa).

Ka6 pacnnasiues usépnae uesa macait 2 kr, aMmy Tp36a nepanaib sHeprii (1ern-
Jatbl) @ y 2 pasbl Gosibll. A KaJsi mMaca nesa poyHa m? BinaBouna, mis nepaxomy §
BaJKacllb LieJ1a NaBiHHa aTpbIMallb KOJIbKACLb Len1aThl @ y m pas3oy GoJbliyo, T. 3H.

Q=\m.

3 dopmysibl BBIHIKae, 1ITO YA3ebHAs LeraTta njaayieHHs Bbl3HAuaela K

=2

m

Y CI anginkail yagesnbHail Lensiathl njayseHHs 3'syssienua 1 mkoyab Ha Kina-
Ibk)
rpam (—
p KI
Po3HblIsi p3ubIBbI MaIOLb PO3HYIO Y3€/bHYIO LEeMJIaTy naayaeHHst A, 3HaU9HHI KOH

nakazatbl ¥ TabJiiibl 3.

Slk BbiHiKae 3 Tabuiubl, A aas pryui poyHa 11 800 @. I5ra asnauae, wto JJst
KI

nepaxoy mMachl pTyui m =1 Kr, fikasg Mae tamnepatypy {=-39 °C, 3 usépaara crany
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(o) [e)

C 0C
-
'

6 Q=333 kO

0

Man. 60

Y Bajiki pryub nasiHHa nargbiHyih @ =11 800 JIx sHeprii. boabin 3a ycé uensatol
JUIsl TinayaeHHs macel m = 1 Kr natpadyenua aény — A =333 000 % (man. 60, a).

Ane npbl 3amsip3anti Bajpl npbl TamMnepatypbl £ =0 °C CTOMBbKI K LenaaThl Bblaydae
KOXKHbI KiJlarpam Bajibl (Mast. 60, 0).

Bsinikast ynzesibHast uenJgara njaayJaeHHs TJyMadbllib
MapyiHae pacTaBaHHe JEQy Ha a3épax, pIKax i iHIIbIX
Bajaémax. A makoJsibKi lenaarty Jéi narjblHae 3 Ha-
BaKoJIbHAra acsipojyizsl, TO HaaBop’e y T3IThl yac, 5K
npasijia, xanajHaBaTtae. | HaanBapoT, Mpbl 3aMsIp3aHHi
aszép, pak i iHwbix Bamaémay (mas. 61) Bburydaenua
BslJliKasl KoJibKacllb 9Heprii, wTo pobilb 60Jbl LEN-
JIbIM TIO3HSIe BOCEHbCKae HajBop’e, a KJiMat mabJisy
Mopay i akisHay — 60Jblll yMepaHbIM. Man. 61

lanoyHbis BbIBaabI

1. I'1pel nepaxoage 1 Kr psubiBa 3 LBEpaara craHy § Bajiki MaryiblHaellla KoJib-
Kacllb LENJaThl, JikaBa poyHast ya3esbHal Lenane niayJeHHs, i poyHa CTOJIbKi 2K
BBIJIy4aelllla Npel fro rnepaxojise 3 Bajkara CTaHy y LBEp/BI.

2. TamnepaTypbl MJayJ/eHHsl i KpblliTaJgisallbli 1/ Jaj3eHara paubiBa ajHOoJb-
KaBbIsl.

3. YngesbHas 1ieMnJara niayJaeHHs § PO3HBIX pP3UbIBay PO3HAs.

KaHTpo/IbHBISI NbITAHHI

1. A yaro 3anexsbiub KofibKacLb Lennartbl, HeabxogHasa ofs nepaxogy V Bafgki ctaH uBép-
nara uena?
2. lWTo HasbiBaeuua yasenbHan Lennaton nnayneHHa? Hasasiue af3iHKy sie BbIMSAPIHHS.
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3. Wto abasHa4ae BbIpas: «YasenbHas Lennara nnayrneHHs sonasa A = 60 300

4. YposenbHas uennarta nnayneHHs padbiBa poyHa A = 58 200 % flkoe rata paybiBa?

fkasa y aro Tamnepatypa nnayneHHs? Q
5. 9k npaeinbHa npadbitaus opmyny A = E: a) ygsenbHas uennara nnaysieHHs npa-

Ma npanapupigHanbHa KosbKacui uennatbl i agBapoTHa npanapubisHanbHa Mace Lena;
6) yasenbHaa uennara nnayfeHHs fikaBa poyHa KomnbKacui uennaTbl, HeabxopgHau ans
nnayneHHs agsiHki Macbl paybiBa?

[Mpbikaan paimsHHA 3amaubl

Y rapauyio Bamy npbl Tammepatypel f, =90 °C anycuini kyb6ik Jaémy wmacai

my=0,20 kr, gxi mae Ttamneparypy f,=-10°C. KanuatkoBasg TamrepaTypa Bajpl
crana t=20°C. BbisHaulle macy rapauail Bajapl. CTpaTbl LeNjathl He OsipbILe

naj yBary.
Hansena: PamwsHHue
my = 0,20 kr CacraBim ypayHenHe uenjaBora 6ajaHcy:
t,=90°C -
t2:_lO°C ‘QH,EL arp *
t,=0,0°C AnnaBasia uensiaty rapadasi Baja npbl axaJajpkdHHI aj
t=20°C TIMMepaTyphbl {, 1a THMIEpaTypsl t:
- 103 Ak
CB_4’2 10 Kkr-°C Qan = Csml(tl _t)
c,=2,1-10° Tox JI&n arpeimay uenusaty, 3a KOLIT $SIKOH €H Harpaycst
kreoC an t, na t,, i nepatBapblycsl Y Bajy, i arpbiMaHasg Baja
A=3,33-10° PAYS HarpaJacst aji TaMIepaTyphl f,, ja TaMIepaTyphl f:
KI
ml - 'g Qan = QHarpA Jnény + Q]‘[.}'[ + QHal‘p.Ba}lbI'
Qan = C,My (trm - t2) + ka + ¢,y (t - trm )
Abo:
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c,m(t, —t) = —c,myly + Ay + c,myt;

—C,Myly + Ay + Mol
Cy (tl - t)

m, =

[TancTaBiyiibl JiKaBbiA AaHbIA, ATPHIMAEM:

m, =0,3 kr.
Ankas: m;=0,3 kr.



[lpakTbikaBaHHe 8

1. Lli mMoxHa »Kajie3Hbl LBIK pacruiaBillb Y asaBsiHbiM KyOKy? Ankas abGrpyH-
TyHLE.

2. Y KosibKi pasoy anposHiBatolllla KOJbKACLi LenaThl, siKis BblIydatola Mnpbl
KpbllnTanizaibli 1 Kr mesi i 1 kr »kanesza?

3. Y skiM craHe npbl arMacdepHbIM 1iCKy 3HAXOA3silla CBiHell i a30T, KaJi ix
TIMIEPATYpbl PoyHbl anaseana f.,=+330°C i f,,,, = =215 °C? Yamy?

4. Kapasiak siéy npbiHecsi 3 ByJillbl, Jide Tamrepartypa ¢, =—5 °C, naj naselp,
TaMneparypa y sikoit £, =0 °C. Li 6ynze pacraBaup jaén? Yamy?

5. Ha kousibKi nmaBsiiubiliia npbl nJay/ieHHi yHyTpaHasi sHeprisi cepabpa macai
m=2,00 xr?

6. Yamy pTyub He BblKapbiCTOyBaella ¥ ObITaBbIX TIPMOMETPAX IS BbIMSIPIHHS
TIMIEPATYpbl NaBeTpa y NayHOUHbIX paéuax?

7. Jla sikoil TamrepaTypbl Tpa6a Harpsipb

»Kajieatbl Ky6 (mMaji. 62), ka6 éH, 3amellya-

Hbl Ha Jén mpbl Tamnepatypol ¢ = 0,0 °C,
uaskam y sro anycuiycsi?  Jliuslue, wro yes
uernJiata, ajjlajideHast Kyoam rpbl axaJaKoHHi,
naiuia Ha nJayJaeHHe Jeny.

8. 3anexkHacup KoJbKacli maribiHyTai
LenJaarthbl aj Mackl AJsi BYX p3ublBay Mpbl ix
nJiaysieHHi nakasaia Ha maJiioHky 63. Beignau-
e YsesbHylo Lenaaty niaayiaeHHs aboJByx pa-
ubiBay. [1ITo rata 3a paubiBbI? SlKasi KosbKachb Man. 62
LeMnaaThl BbUIyUbILLA MPbl KpblLITatisaubli pa-
ypiBa Il macait m =2,00 xr?

9. Slkas KosbKacip ensathl cnatpaoill-
11a, ka6 pacrnuaBiup Jé1 Macai m = 3,0 Kr, siKi
3Haxoigiuua mpel TaMneparypol {=-10°C?
[TaGynyiiie rpacdik 3a/exkHaclli KoJbKaclli naj-
BeJl3geHai Jijisl raTara lemniathl ) an Tamnepa-
Typbl { p3ublBa.

10. st nuayieHHs cTaJi, sikasi Mae ravar-
KoByto Tamneparypy £, =20 °C, 6bly crnaseHsl
KaMeHHbI Byrasib (Mapki A-1) macait m =20 kr.
Slkast maca craji pacniaBiniacs, KaJi Ha nJsay-
nenne satpayana 50 % uensiaThl, aTpbiMaHail
aJl arapaHHs ByraJio? Man. 63
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11. I1psl Tamneparypol naBetpa ¢ =—10 °C KoxKHbI KBafipaTHbl METP MaBEPXHi ca-

x)agki Beltyuae @ = 180 Ik uensathl ¥ raaginy. SIkoit TayuiubiHi Jé1 yTBOpbILLA

3a TpaMexkak uyacy At=2r, Kaii TIMmIepaTypa Bajibl KaJjsi NaBepxHi caykasiki
t=0°C? Yamy Bbuiyuaela LerJjara?

§ 11. BoinapaHHe Bagkacuen. dakrapsl,
SIKis ynnbiBaloLb Ha CKOpacub BbiNap3HHS

L[i sadymsanrica vl HAO NbLMAHHEM: HaMy COXHe MOKpae adizenne? Yamy y
semparae HAdBOpP’e AHO BbICbIXAE SHAUHA XYMHUall, 4blM Y yixae xar00nae? A Kaii
NAaKinyyob a0KpbLmoln GAAKOH OYxoy, Mo SeavMi XYmKa éH MOKHCA aKa3ayya ny-
cmowm. Yamy? llacnpabyem adkasauyb Ha e3mols NolMAaHHI.

Haranaewm, mro majexysibl paubiBa ¥ Ji0ObIM SIT0 CTaHe 3HAXOA3sALIA § Hecriepa-
MBIHHBIM PyXy. X ckopacli 3MsHSIOIA CAMbIM BbINaJKOBbIM ublHaM. Masekya Baj-
Kacui, sikasi mae OOJibLIYIO CKOpacllb, Bajofae OoJbluall KiHeTbluHail sHeprisiid. Takast
MaJsieKyJia MoxKa NepaajoJiellb Cijibl NPbILSZKIHHA 1A HUIbIX MaJeKyJ/ i NakiHylb Baj-
Kactib (mas. 64).

[TakosibKi MaJsieKyJ/bl 3 OoJibluall sHeprisiii éclub 3aycébl, TO 3 yacaM KOJIbKAClb
Bajikacll Oyj3e nmaMsiHIIALLA, a Haj BajKkacio Oyaze yTeapaiia napa (ras).

[Ipauasc nepaxoay paubiBa 3 Bajkara cTaHy
y razanano0Hbl Ha3biBaella napayTBapIHHEM.

Y disiupl aaposHiBatolb JiBa Biibl apa-
YTBapaHHSA: gblnapanHe i kinexne. BbimapaH-
He — raTa napayTBap3HHe, sikoe aabbiBaena
ca cBabojHaii maBepxHi BajgKacuii.

[Ipbl BbIMapsHHi Bajkaclb Nakigaolb Ma-
JIeKyJibl 3 GoJsibllIail SHeprisi. DHepris BagKacil
— namsiHIaela. 3Haublilb, i THMIepatypa BajKa-
cii mamsaHmaenua. [1paBepiie rata Ha gocnense.
Kanuiue Ha nanonb Kporuito a¢ipy abo aisToHy.
Bel anuyenie xosan. [3ta agbbiBaenya tTamy, LITO
npbl BbiNapaHHi 3¢ip (ausToH) axanompkpaelia i 3abipae y AajoHi Lenary.

AJ yaro 3asexblllb CKOpACib BbIMapIHHS?

[TpaBsinzém nocnen. Ha wkao HaHsicEM TaMIoOHAM BiJIbFOTHbISI MJISIMbl aJIHOJIbKA -
BHIX TaMepay Yy Takol nacjsioyHacli: ajeil, Baja, austoH (3¢ip) (man. 65, a, 6).
[TepuibiM 3HiKHe TUIsSIMa aldTOHY, 3aThiM Bajbl. [lisiMa asneio 3axoyBaeliia joyra. Aj-
CIOJIb BbIHiKae BBbIBAJ, IITO CKOpaclb BbIMAapP3HHS PO3HbIX BaakKacued HeaaHOJb-
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anen Baga au3TOH

e |

™

Man. 65

KaBas. [5ra i 3pasymesia: y posHbIX Bajakaclei
Ci/Ibl Y3aeMa/3esIHHs MaJIeKyJl HeaJHOJIbKABbISA.

[IpanoyrkeiM nocsen. AnHy UIKJASHYIO Ti1a-
CLIHKY BO3bMEM XaJIOIHYIO, a JPYryl0 Harpsem i
HaHSICEM Ha iX JI3B€ a/IHOJIbKABbISI KPOIJIi alaTo-
Hy abo Baapl (MaJ. 66, a, 6). 3 HarpsTara uikJa
KpOIisi 3HiKHe XyTusH, ublM 3 XasionHara. Ywim
BbIlLAMILASA TAMNepaTypa BaaKacli, ThiM 60Jb-
1asi cKopacub BbIap3HHS.

A usimep kamHeMm Ha WIKJO A3Be KPOMJI ais-
ToHy. Pasmaxkam ajHy Kporo Tak, Kab yTBa-
pbliacs nasMa (mag. 67, a, 6). [lnsma austony
BBHIMIAPBIIIIA XyTU9H. 3HaAublllb, 4YbIM OOJblLIAsS
njowya cpaboaHai maBepxHi Baakacli, TbIM
OoJsibluasi cKOpaclb BbIMapIHHS.

Hapsuuiue, Ha 1Ba kaBaJsiki WKJ/a HaHsICEM T1a
KpoTJii alsToHy, aJjie afHo 1IKJ0 OyazeM abmax-
Ballb KapJOHHbIM BeepaM. Kporist 3 raTara uikia
Bhinapbliia xytusii. Yamy? Ilpel Beinapsxui ma-

o

Baga
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Man. 68 Man. 69

JIEKYJIbl He TOJIbKi Makijatollb NaBepxHIo Bajikacli, aJje i BspTaloula Ha3al. Beuep xKa
aJIHoOCILlb MaJieKyJibl, sikist Bblielesi. Ha rateiM 3acHaBaHa n3esiHHe ceHa (MmaJj. 68).

[Tpausc Bblmap3HHs 3HAXOA3ilb MPAKThlYHAE MPbIMSHEHHE ¥ ToXHillbl. MeHaBita
JI3SIKYIOUbl BbIMTAPIHHIO axaJo/LKBalolla MPayKThl Y HALIbIX AaMalllHiX XaJaa3iNbHiKax,
xaJai3isibHikax MarasiHay i Baronay-pagpbbKkaparapay. [asoyHail yactkai ycix raThbix
ycTpolicTBay 3'AyJsela MerajiuHas BsJikail MJIolubl BblMapHasi Kamepa, sikylo Mbl
KOpaTKa HasblBaeM Mapasijiikail. ¥ sie nactynae crielblsijibHasi BaaKaclib, sKast akTblyHa
BbIllapaelllla HaBaT Mpbl Hi3KiX aAMOYHBIX TIMIepaTypax, LITO i BbIKJiKae axasaaiKoH-
He TIpajyKTay, sKis 3Haxoassilla y Kamepbl. [STbl »K MPBIHLBIT BbIKAPBICTOYBACLLLA
¥ pabolie KaHIblLbIIHEPAY, fKif axaJoLKBalollb MaBeTpa ¥ maMsAllKaHHAX. Y KacMma-
HaYThILb! BbITAP9HHE P3YbIBA, SIKIM MaKpbIBalollb CITyCKAaeMbl arnapar, axaJolKBae siro
i axoyBae aj meparp3By TNpbl NanafaHHi ¥ LIYbLIBHBISA cJai aTMacgephbl.

A ui Bbimapatoiia UBEP/pIs pUbIBBI? 3MeclliM y npabipKy KpbiliTasiki &y i Oy-
JI3eM Harpasallb Haj nosbiMeM criproyki (mas. 69). [1pa3 Hekaropbl yac KpbliuTadiki




&y BhIMapaillia. 3Haublllb, BEP/BIA 11eJbl TAKCAMA BbiMaparoliiia. 3Hikae iHel Ha Jip3-
Bax y sICHbl Mapo3Hbl A3eHb (Maji. 70), GsslisHa BbICbIXxae HAaBaT HA MOILHBIM Mapoae.

[anoyHbisi BbIBaIbI

l. BeinapsHHe BbikJIiKae axajalkKsoHHe BaaKacUeH.

2. BoimapsHHe Bajikacuell afObiBaella mpbl J0O0H TIMIEPATYPHI.

3. Ckopacliib BbIapsHHS 3a/I€XKblllb aJ POy BalKaclli, i€ TIMIepaTypbl, MJI0-
1146l cBaGOJIHAK MAaBEpXHi i aj MPLITOKY NnaBeTpa (BeTpy).

KaHTpOsbHbISA MbITaHHI

1. 9ki npausc 3’aynseuua BbinapaHHeM?

2. Yamy npbl BbINapaHHi Bagkacub axanomkeaeuua?

3. flkasa cknaganbHasa yHyTpaHan sHeprii Bagkacui (KiHeTbl4Haa abo NaTaHUbIANbHas) 3ms-
HReuua npbl BbiNapaHHi BagkacLen 6e3 nagadybl uennatbl 3HaABOpKy? Hamy?

4. Yamy ckopacub BbIMap3HHA PO3HbIX Badkacuen HeagHosbKasas?

5. NamswkaHHe, y aKiM pasnini pTyub, HebsacnedHae ANns npaxbiBaHHSA O0Yris rafdbl, Karni
crneublsinbHaa cnyxo6a nanapagHe aro He adbicuina. Yamy?

[pakTbikaBaHHe 9

1. VY sikim chjiakoHe — 3 BY3KiM LIi LIBIPOKIM pblibLAM — JiyXi 3axoyBatoliiia jaay-
XKa? Yamy?

2. Yamy npbl ajHOH i TOH »Ka TaMmrepaTypbl ¥ Gs3BeTpaHae HajuBop'e OsislisHa
coxHe GOJIbILl MapyjiHa, UYblM MPbl MOLHBIM BETPbHI?

3. Kab y rapauae najBop’e 3axaBallb BaJy XaJojHai, macya3iHy 3 Bajoi aGropt-
Balollb MOKpal TKaHiHail. HaBoira rata pobsip?

4. 1li 6yn3e Bajga Bbinapalllla 3 ajkpbiTail nacya3iHbl, Kaji sie nepaHecui 3 Uén-
Jara nakost (¢, =20 °C) na Byaiuy (¢, =2 °C)?

5. Ha Barax ypayHaBaxkaHbl akpbIThis (hJaKoHbl 3 Bajo# i auroHam. Lli mapy-
HIbILLA payHaBara Baray rpas HekaTopbl uac? Hamy?

6. Yamy KynaJibllubiK, BbIHIIAYIIBI 3 Bajibl, aqdyBae Xosaj?

7. Slkoe 3HausHHe /15 XKbILLAA3EHHACIL YalaBeKa Mae MOTaBblA3sJIeHHe?

8. Ilpbl BhICOKal TaMnepaTypbl Liesia XBopara Tpa6a npauepli pacTBopam CHipTy.
Hagoiura rata tpa6a pabiub?

9. Pactnymaulie 13esiHHe «rmaBeTpaHara pydHika» (CTpymeHb 1€nJara rnaserpa),
SIKi IPBIMSIHSeIA /I CYLIKi MOKPBIX PYK.

10. Kani Haqiup y nacynginy Kpbixy Bajibl, a 3Bepxy — 3ipy i nomnait aanammnoy-

Ballb napy sipy, To Baja y nacyagine 3amsipaae. Pactiymaulie rarty 3’siBy.
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§ 12. KineHHe BapKacLeM.
Ya3enbHasa uennaTta napayTBapaHHS

Bol yowco sedaeye, uimo soinapanue s8adkacyi 6e3 npoLMOKY Yeniamol npol
210600 mamnepamypol 8olkAiKae se axaradxicanre. A ak Oyose adbosayuya Bot-
napanHe, Kaii eadkacyi becnepansviHHa nepadasauyb IHepeilo, e. 3H. nadsoosiyo
uenaramy?

a [IpaBsinzém Taki nmocsen. [lactaBim Ha sJgek-
TPaMJiTKy WIKASHKY 3 Bano# (mas. 71, a). [la Tap-
MOMeTpbl Oy/3eM caubllb 33 3MSHEHHEM TIMIepary-
pbl Baabl Y ILIKJSHIBL. TaMmnepartypa Bajibl criayatky
Hapacrae. Ha aHe mikisinki 3’stysisieliiia MHOCTBA Ma-
JieHbKix OypbaJsiak. IX mamepbl mactyrnoBa naBsJiuBa-
101111, MAaKoJIbKi Baja Bblapaeuua yHyTp OypOasak i

uick napel ¥ Oyp6asikax Npbl HarpaBaHHi NaBblllIaell-

1a. byp6aJki anpbiBatoliia af Ha i clieHak i pyxaroll-
ua ysepx. A wro pasneit? Kasi wick napbl yHyTpbl Oyp-
OaJiki O0JIbLIbI, YbIM HaJ BaJKacllo, fHA pa3pbiBacll-
ua, i napa BblxoA3ilb BoHki. [larasiagim Ha TapmomeTp.
En nakassae Tammeparypy, 6aiskyto ga 100 °C, i sna
npakTbluHa He 3MsHsiela. A Gypbanak ycé Gosblil i
OoJiblIl MajblMaclla i Jonaeuua KaJjs MaBepxHi, Bbl-

KiBatoubl napy y armacgepy. Bana kiniup (mas. 71, 6).
Kinenne — rara npausc napayrBap3aHHs, sIKi

in3e na ycim a6'éme Baakacui. Canpayupl, Ji00yio

OypOaJsiky MOxKHa pasrjisjalb sK MacyadiHy 3 napai

Man. 71 YHYTpbl BajKkacli (Maj. 72), 3 naBepxHi ClieHaK sIKOF
i13e BbIMAap3HHE i aABapOTHBI Mpausc — BsIPpTaHHE
MaJleKyJl y BaJlKaclib, TI. 3H. KAHOIHCALbLA.
T [Ipbl kimeHHi TaMmepaTypa Bajakaclli He 3MsHS-
fb" ena. Asie >k sHeprisi (aj HarpaTail MJiTKi) BajKaciio

narybiHaela. Ha wro Tpatiiia rata sHeprisi? duep-
ris, aTpblMaHasi BaJIkacllo, iI3e Ha nepaTBapaHHE sie V

napy (ras), r. 3H. Ha repaajoJieHHe CiJl MPbILSKIHHS

Man. 72 namizk MaJieKyJsiami BaJikacli.
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[Ipbl anBapoTHBIM Mpalpce — mnepaxoi3e mapbl ¥
Bajkacupb (Masn. 73), abo KaHm2Hcalpli, r3Ta XK KOJIb-
Kaclb HEprii BblIy4aela.

Tamneparypa, npbl sikoi anObiBaeuua KineHHe
BajIKacllii, Ha3biBaewUla TamnepaTypan KineHHs.

Tsmrnepatypa KirneHHs1 ¥ PO3HBbIX Bajkacleil Heaj-
HoJIbKaBasi. [3Ta i spasymesia, 60 sHepria y3aemanzestH-
Hsl iX MaJleKyJl Takcama pO3Has.

Y rtabsiubl 4 npbIBEA3EHbI TIMIEPATypbl KileHHs
BaJiKacllell NMpbl HAPMaJbHbIM aTMac(epHbIM 11iCKY.

A ui BbINaaKoBa Mbl, raBopaubl a6 TIMIEPATYPbI Ki-
MeHHs Bajikaclli, HasbiBaeM 1ick? He, HeBbinaaxosa. byp-
OaJsIKi Bajkacli, 1ITo KiMillb, Jonarowuia npbl yMoBe, TO
I[iCK mapbl § iX He MEHIbl, YbIM 1iCK 3HAJBOPKY. 3Ha-
YbIllb, YbIM MEHILUbI 3HEIUHi LiCK, ThIM MPbl 60JblI Hi3-
Kail Tamnepartypbl 3aKinilb BaaKacllb.

[TauBepngzim rata nocienam. Hanbém y konby nén-
Jlail Bajibl, Tamneparypa sikoil ¢t =50—60 °C. 3akpbiem
KoJI0y KOpKaM, JaJjydaHbiM fna mnomnbl (man. 74). An-
namnyem ras 3 koJobl. Bama 3akiniub, Xolb se TIM-
neparypa Mmenuasi 3a 100 °C. Ase rsta He 3HaYbllp,
LITO ¥ Takoil Bajde MOxKHA 3Bapbllb siilo. Sliino Ba-
pbllllla He Tamy, IUTO Baja KiMillb, a Tamy, ILITO sIHA ra-
pauasi.

A kani y creupisyibHbIX YMOBAX CTBapblllb BbICOKI
LiCK Haj NaBepxHsl Baubl, TO § € MoxKHa Oynze pac-
nJaBillb BoJIaBa, aJjie Baja Tak i He Oyngde kimelb. Pac-
TJyMaulle 4amy.

3aJie’kHacllb  TIMIePaTypbl KilleHHsl ajl 3HellHsra
LiCKy BbIKApBICTOYBACLlA y TMpaKTbUHbIX M3Tax. Ha-
NPbIKJA/, /151 CTIPbLIi3alibli MEIBILBIHCKIX iHCTPYMeHTay
iX 3MsllIYalolb Y repMeTbiYHa 3aKpbIThIs Kamepbl-ayTa-
KJaBbl (MaJs. 75), Bajga y sIKix Kimillb Npbl TaMIepaTty-
pbl, 3HauHa BbiusHwai 3a 100 °C. MaryTtheis napa-
Bbist TypOiHbl npalyiolpb npbl Licky, y 200 pazoy 60Jb-
IbIM 32 aTMacepHsbl, i TIMIEpATyphl, siKasi nepapbliliae
TIMIepaTypy KileHHsl Bajbl Mpbl HapMaJbHbIM LiCKYy ¥
6 pasoy, mro icrotHa nasbiae ix KK/I3. ¥ Gbilie BbI-

Man. 73

Man. 75
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KapbICTOYBAloOLIlA KaCTpyJi-ckapaBapki (MaJg. 76). ¥ Takix
KaCTPYJ/IsIX A35IKyIOUbl IYbIbHA TPbILicKaeMall HaKPbIYIIbl
LicK mapbl § aBa pasbl GoJiblIbl 38 atMac(epHbl i THM-
neparypa kineHHst Bajabl pacsrae 120 °C. Exxa sapblua
3HAUHA XyTU3H, UbIM y 3BbIYAHHbBIX KACTPYJIsIX.

BepHemcst na napayrBapsnusi. Ka6 nepartBapbliib y
napy 1 Kr Bajgkacii npbl TSMIepaTypbl KieHHsi, HeaOXoj-
Ha Tepajiallb € T9YHYI0 KOoJIbKacllb lierniaThl. A Kasi Maca
Man. 76 Bajikacui OGyaze 2 Kr? 3Haublllb, LEMJaThl cnatpabinua §

2 pasbl GoJiblll. A Npbl TlepaTBapaHHI ¥ Mapy m Kr Baj-
Kaclli KoJibKaclh LerJiaThl NaBsJliubllllia y /71 pa3oy, I. 3H. KOJbKaclp LemnJaaThbl, He-
abxomHas AJg nmapayrBapaHHsI, MpaMa npanapliibisiHajJbHa Mace BaaKaclli:

Q=Lm.

Y ratait dopmysie kKasdiubleHT L HasbiBaela yoseavHail ueniamoi napa-
ymeaparH:

L=2.
m

Sk BbIHIKae 3 raTail hopMyJibl, aA3iHKal y3esbHail 1enaatsl napayreapsuus § Cl

3'aysdenua 1 mKoyab Ha Kinarpam (ﬂ—m)
KI'

Ta6aina 4. TamnepaTtypa KineHHsi i ya3ejbHas UenJarta napayrBapdHHs HeKaTOPbIX
Bajikacuei (npbl HApMaJibHbIM aTMac(epHbIM LiCKY)

Tomnepatypa Kires VigesbHast 1lenJiata napayTBapaHHst
PsubiBa JIx
t,°C =S
©Kr

[TaBetpa —192 210000=2,1-105
Awmisik —33,4 1370000=1,37- 108
Adip 35 352000 =3,52+10°
AusTon 56,2 520000=5,2+10°
Cripr 78 857 000 = 8,57+ 10°
Bana 100 2260000 =2,26-10°
Pryup 357 285000 = 2,85+ 10°
JKasesa 3050 58 000=5,8+10*
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Yn3eabHasi uenJara napayrBapaHHsi €cub iziuHas BesiublHs, JiKaBa poyHas
KOJIbKACII LiemiaThl, MaribiHyrad 1 Kr Bagkacui mpbl mepaxojse sie § mapy Hpbl
TaMIepaTypbl KineHHsI.

VngesibHasi LieriaTa napayTBapaHHs PO3HbIX Bajikaclied Jaji3eHa y TabJilpl 4.

Jox
[lIto asnavae L =2,26 + 10° - 151 Bamsl? A raTa asnauae, wrto 1 Kr Bajpl npbl
tamnepatypbl 100 °C nasinen naribinyub 2,26 + 10° Ik sneprii (uennatol), ka6 ne-
paiiciii ¥ ras (nmapy) 3 ratau »Ka Tammneparypail.

2K
MoxHa ckazaub i iHakur L =226+10° & — rsta KosbKaclib LelJa-

Thbl, sIKasi BblIydaellla MNpbl KaHA®HcaAlLbli | Kr mapbl Mpbl TIMMOEPATypbl KileHHs

(100 °C).

[anoyHbisi BbIBabI

1. IlepaTBapsHHe Bajkacui y ra3 (mapy) Mpbl MacTasHHAW TIMMepaTypbl Ba
Ycim ab’éme BajmKaclli HasbIBaIOIb KileHHEM.

2. Tsmnepatypa KineHHs1 Bajakaclli 3a/exKblllb al POAYy Bajkacli i 3HeUIHsra
LLiCKY.

3. UbIM BBILISHIIBI LICK HAJl TABEPXHsIH BaJIKACL(, ThIM BbIILIHIIAS TIMIEpa-
Typa KilleHHs.

4. Tlpbl KineHHi Bajkaclb NarJblHae SHEPrilo, Mpbl KaHAHCALBli Mapbl BbLIY-
yaela poyHasi KOJIbKacllb SHeprii.

5. 3HauysHHe TarJblHyTal Npbl KieHHi SHeprii 3ajexblllb a1 Poly BaaKaclli
i sile Machol.

KaHTpOnbHbIS MbITaHHI

1. WTo ysaynse cabon npauac KineHHs BagkacLi?
2. Yamy ToamMnepaTtypa BagKacli y npauace KineHHs He 3msHseuua?
3. 7Ki isiuHbI COHC Mae yhs3enbHas uennarta napayTBapaHHA?

4. 3bixoa3sa4bl 3 hopmynbl L= %, Ui MOXHa cusapaxaub, WTO yA3enbHaa uennara na-

payTBapaHHA npamMa npanapublsHanbHa KonbKacli narfbiHyTan uennatel i agsapoTHa npa-
napubisiHanbHa Mace Bagkacui? Agkas abrpyHTyuue.

5. Hamy 3 naeeniyaHHeM 3HeLLHsra LicKy Tamnepartypa KineHHs Bagkacui nasbillaeuua, a
3 NaMsiHLLI3HHEM — naHiXxaeuua?
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[Mpbiknan paumaHHa 3agaubl

Ha masonky 77 nakazanbl rpadik sajiexHacli KoJibKaclii LenjaThbl, MTo i13e
Ha mapayTBap3>HHe HeKaTopad Baixacli, an sie Machl. BbldHaulle Macy BoJiaBa, sIKyIO
MOYKHA pacrJiaBillb, BbIKAPbICTOYBAIOUbl LIEMNJaTy KaHAHcallbli Mapbl jAaj3eHall Baj-
kacui macait m, =0,01 kr, y3srtaii nipel TaMnepatypbl KineHHs. Tsmnepatypa BoJiaBa
t=32°C.

Q, KO
452
22,6}
1 1 >
Man. 77 0 0,01 0,02 m, kr
Jlansena: Pawmsnue
m,;=0,01 kr 3 rpacika 3HOII3eM MOJyJib KOJIbKACL LEeMNJaThl, siKasi
{=32°C BBITyUbILIIA TPl KaHA3Hcalbl napsl macaid m, = 0,01 kr:
lh,=232°C |Quan | = Quap = 22,6 kIl = 22 600 Ik
Cya = 250 225 . N
sod Kr-°C Jlns HarpaBaHHA @ TOMMeEpaTypbl NJayJaeHHs ¢, i niaay-
B o JIEHHSI Machl /71 BoJlaBa HeaOX0/IHa KoJIbKacllb LEeMnJaThl:
A=6,03-10 —
Q=c,,m(t, —1t)+rm;
m—"7?
‘QKaH ‘ = Q
Ankyisib
_ Q .
"= CBOﬂ(tﬂﬂ_t)+}\”
t, —1=232°C-32°C=200°C.
Tampl
m= 22 600 Itk i 0,2 kr.
950 2% 900 °C +6,03-10" 2%
Kr-°C KI

Ankas: m=0,2 kr.
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[MpakrbikaBaHHe 10

1. Sk MoxkHa pasazsiiilb cymech Bajl-
Kaclleil Ha acoOHbIsS KaMMaHeHTbI?

3. JI3e kaBanak msica 3Bapblycsi 6 Ha
AJIHOM i TOH 2Ka rapaJilbl XyTusd — KaJjis
NagHOACKA rapbl DBEpaCT Ui Ha sie Bsip-
nibiHi? Anka3 aGrpyHTyiiie.

3. SIki yuacrak rpadika (man. 78) an-
nassijiae npatacy Kinenust Baubl? slkasi na-
yaTKoBas Tamnepatypa Bajbl? Kaneunas?

4. Aniubine npauachl, sikis aaObiBa-
folua y paybiBe, aHagidytoubl yyactki [—V
rpadika (mana. 79). llIto rata 3a psubiBa?

5. Yamy anéki ckypbl Baj3sHOH cTa-
rpajycHail napail 6oJibll MOLHBISI, YbIM
anéki Kinsiuan Bajgou?

6. llto mae GoJsbliyto 3Hepriio: 3¢ip
macaii m=100r npbl TamMnepartypwl f=
=35 °C abo napa 3dipy Toi »ka Machbl Mpbl
TOH 2Ka TIMIepaTyphbl?

7. BoikapbicToyBatoubl rpadik 3aex-
Haclli KOJIbKAaclli IernJaThl, HeaOXonHaH
JUIsl iepaTBapaHHS Bajkaclli ¥ napy (ras),
aj machl Bajkacui (mas. 80), Bbi3Haulle
Ya3ebHy10 LenaaTy napayTBapaHus. slkas
rsta Bajkacub? Jlkas KoJbKaclb LeNaaThbl
BBIJYUBILIA MPbl KaHAZHCALbI Mapbl 1a-
n3eHai Bagkacui macai m = 3,00 kr?

8. Konbki sHeprii HeabxoqHa ajs mne-
parBapaHHs ¥ napy Bajbl Macai m = 2,0 xr,
y3siTail ipel TaMnepatypsl: a) ¢, =100 °C;
6) t,=20°C?

9. Slkyio macy cripty mpbl Tammnepa-
Typbl (=78°C MoxKHA TiepaTBapbillb Yy
napy, Kaji 3pacxoiaBailb Ha T3Ta SHEPTilo

Q@=38,57-10° JIx?

t,°CA

100 T
/)
80
60
40
20
0 10 30 40 50 T, MiH
Man. 78
t°CA T
v /
100 —
v
éllm
50 | )i
25 F =
0 & >
-25 [—’_ Q kEX
Man. 79
Q.10°Ox A
8,55 |
570 |
2,85 |
0 2 3 4 5mkr
Man. 80
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10. Ilpwl kaupsHCalbBli Mapbl HeKaTopal Baaxacli macail m =200 r npbl TaMMe-
paTypbl KauasHcallbli BblIyublIacs KoJbKaclb tenaathl @ = 7,04 + 10" [ix. Yamy poy-
Ha yi3eJibHas LenJiata rnapayTBapaHHs raTail Bajkaciii? $lkas Bajkacilb yTBapbliacs
Npbl KaHI3HCALbII ?

11. Kousbki né€ny, y3satara npbl Tamnepatypsl f, =—10 °C, mMoxHa 1ajgKam pac-
NJ1aBilb, KaJi rnepagaub My HEPrilo, fKas BblIy4aella Npbl KaHAIHCALblI BaA3sHOH
napbl Macail m =25 r npbl Tamneparypsl £, = 100 °C?

12. Y kactpysi 3 Bajoil nuaBae npabipka, sanoyHenasi Bajoi. [Ipbl HarpaBaHHi

@ Bajia ¥ kactpyJi 3akinae. Lli 3akiniup Baga y npaGipiis?
13. Kounby, sikasi 3amsitiuae Baay macail n, = 300 r npbl Tamnepatypsl ¢ =40 °C,
@ HarpaBatollb Ha CripToyipbl. Slkasg mMaca Bajbl MepaTBOPLILIIA Y Napy, KaJji § crip-

TOylbl 3rapasna maca m, =20 r cripry. Kasdiublent kapbicHara jazesiHHsi CripToyKi

Jox
oc'

n=20 %, tenmaémicracp ko6l C =200



LLITo arynbHae y mabinbHara tanegoHa
| ManaHKi?

Lli moxxHa pa3assanilb NonChI MarHira?

Yamy cBeLiLb 3/IeKTpbI4HAA namna?




lsokka i HaBaT HeMmarubiMa VsBillb JKbllllE 0e3 3JjeKTpblHAcli. Mbl amaib
ayTaMaTbluHa HALiCKAaeM KHOIKi BBIKJIOUYAJbHIKAY i VKJAl04aeM pO3HbIst NPbIOOPHI i
TIXH{UHBIS MPbICTaCABAHHI, §IKisl poOsillp Halla XKbILLE KaM(POPTHBIM. DJeKTpasisiMIIbl
ACBATJIAIOLL KBAaT3Pbl 1 BYJIilbl, 2JEKTpamJita rpe, a XaJaJ3iJibHiK axaJjoKBae.
CraHki, kKamr’totapbl, paaplénpbléMHiKi, Ta/JeBi3apsbl, MpaBajHbl i MabinbHbl T3/1eOHBI
i iHLI. — yce I'3TblAd YCTPOHCTBbI BbIKAPBICTOYBAIOLb 3JIEKTPbIYHACLLb.

DJIeKTpbIYHACIb 3BsSI3aHa 3 MarHeTbiaMaM. ¥ TIThIM pasazese Mbl asHaémimest 3
3JIeKTpaMarHiTHbIMI 3’siBaMi.

§ 13. OnekTpbi3aubia Uen. YaaemagsesHHe 3apapay

3 aaexmpolunacyto 3813aHa He MoAbKi paboma cy4acHolx npoloopay i max-
HiYHbLX Yempolicmaay. SIHa advlepeleae 3HAUHA OOAbUL BANCHYIO POAIO. IreKm -
POLUHBLL CiAbL J3AeMAO03AHH AMamMay i Marekyr a0Ka3Hols 3a abmer pauvleay y
yanraseuvim apearisme. [llmo o yayraroys caboil srekmpolirola 3’18612

CrapaKbITHBIS TP3Ki 3ayBaxKblai, HITO OypIITbIH, MAUEPThl KaBaJKaM TKaHiHBbI,
npbilsirsae JErkis mesbl. CoBa «3jeKTpblYHACIL» TaXoA3ilb aji rpsvyackail Ha3Bbl
OypUITbIHY (OypUITBIH — JIEKTPOH).

[Tarpoiiie a6 cyxyio mamepy mJjactmacaBae lieJa (JiHeHKy, pacuocky). slHo mna-
ublHae MpbILArBallb JIETKiS 1leJibl: KPOLIKi TeHamJacty, ApoOHa napa3aHyio namnepy
(magt. 81), nyx, Jérkyio craniésneByto rinbay (mag. 82).

[aBopaubl Ha cyyacHail MoBe, mauéprae 1e/aa (mjacrmaca,
ka0, gapdop i r. 1.) anekrpbidyeuua, abo HabblBae 3JeKT-
PbIYHBI 3apaj.

Y wspary BbINafkay J3esiHHE HA3JeKTPbI3aBaHbIX 11l

S8 MOxKa Oblllb BEJIbMi 3HAUHbIM: CKpPbLIYJCHHE CTPYMEHS Bajlbl
o” (mast. 83), naBapot apayJsiHai pauki (siHeiki) (Man. 84).
—— Y XVIII ct. 6b1i ycTaHoyaeHbl A3BE BaKHbIs YJacliBaclli
3JICKTPbI3aLlbli.
Man. 81 P t
il

I
Man. 82 Man. 83 Man. 84



A

1. TTpbi TpaHHI aMeKTpbI3ytoLa, a6o HaObIBAIOLLb
3JIEKTPbIUHbl  3apaj, aboaBa 1esbl (OyplITbIH i
TKaHiHa, rJjacTMacaBasi JiHelika i nanepa). Camo
Tp3HHE MaJsaiCTOTHae, FIHO TOJIbKI MaBsJiiyBae I1J/10-
14y CyllaKpaHaHHs 11eJl.

CkasaHae Mbl MOXKam TIpaBepbllb Ha J0C/ae/3€e
[Tatpom amHO a6 ajHaro YbICTBISA i CyXif KaBasak
pbizinaBara uwiavra A i mkasinyio najauky 5. A6o-
JIBA LeJIbl NACJIsl TaTara MnpblUsreatolb aa csoe Jér-
Kyto Tifb3y (MaJj. 85). 3Haublllb, 3JE€KTPHIYHbISA 3a-
pajbl Mpbl TP3HHI 3’sBijtics § aGoaByX 1eJ1.

2. 3apajbl, siKist 3’AyJsito1111a Ha 11eJ1ax, MPbIHIIbI-
noBa ajipo3dHiBatolllla an3id aj anHaro. SIHbl po3Ha-
iMeHHbIS.

Y ThbIM, LITO I'3ThISI 3apajibl HEAJHOJbKABbIS, JIET -
Ka nepakaHaiilia Ha jpocsenge. [lagpecim Ha wayko-
Ball HiTLbl HAJEKTPbI3aBaHylO0 WIKJSHYIO NaJjayky B
(maJ1. 86, a). [TanHsicém j1a sie HasJIeKTpbI3aBaHbl Ka-
Basak wianra A. [kisiHas najadka B jaa siro npbl-
ugreaenua. Ase kaJi najgHecti 1a WkKJASHON naJjaauki B
A5 aiHy nauépryio ab pbi3iHy WKJSHYIO0 nanadky C,
To majauka B yxo amwtypxBaeuua (mana. 86, 6).
3Haubllb, JEKTPbIUHBIA 3apajibl, fKisf Y3HiKalolb Ha
1iKJe i pbl3iHe, pO3HAIMEHHbIs, i SHbI MPbILSrBa-
fouua. A 3apajibl, sKist Y3HiKawolb Ha IIKJISHBIX Ma-
JlaukaX, aJAHaWMeHHbIsl, i SIHbl aJITypXBaloLLA.

[Ipanoyzxbim nocsen. Cknanzém pazam naugprbis
anHo ab anHaro Kapasak ULIAHTa i WKJSHYIO naJjau-
Ky i nagHsAcéM ix 1a najperiaHai rijibanl (Mas. 86, 8).

Man. 85

Man. 86
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Jlzesinusa Hsama! Xoub 3apaiapl Gblli Ha aGOABYX
lenax (LiaHry i nasauupl), aje siHbl HeHTpasi-
3aBaJsii an3in agHaro. MeHaBiTa r3ThIM TJyMa-
yalllla HasBbl 3JIEKTPbIUHbIX 3apajay: AaAaTHbI
(y wkaa) i anMoyHbl (Y pbi3iHbl). YcromHille ma-
TOMATBIKY: p33YJbTaT CKJIaaHHsl IBYX POYHBIX Ma
MOJyJli JliKay MPOLJIerbiX 3HAKay POYHbI HYJIO
(-5+5=0).

Takim ublHaM, 3JeKTpblUHAE Y3aeMaji3esiHHe
ObIBae JIByX Bigay: NMpPbIUsXKIHHE PO3HaiMeHHa
3apaKaHbIX LieJl | aaTypXBaHHe aaHaiiMeHHa
3apaKaHbIX LeJl.

AmutypxBaHHe ajHaliMeHHa 3apajLKaHbIX 1eJ1 JIsKbIlb Y aCHOBE OY/IOBbI i 13€siH-
Hsl nipbiGopa JIIs alHKI | apayHaHHs BeJliublHi a1eKkmpoiunaea 3apady (KoJbKacli
sJ1eKTpbiuHactii). [3ta anexmpackon (man. 87, a). Ilpbl nepaaaubl wapbiKy npbioopa,
HaNpbIK/Iaj, aaMoyHara 3apajy Mbl 3apajkaeM I3ThIM 3apafaM JIiCTOUKi A i B sJiekr-
packona. AnHaliMeHHa 3apajpKaHbls JICTOUKI aJIXiJsioNla HAa HEKATOPbl BYyras, ThIM
00J1blLIbl, YbIM OOJbLIbI NEPala3eHbl 3JEKTPACKOIY 3apall.

Bosbui nackananbiM npeibopam 3’ayasienna sarexmpomemp (maa. 87, 6). Ha-
JIaJI3eHbl [IapbIKy, a Mpas iro CTPBIKHIO i CTP3JILbl 3apaj (Jrobora 3HaKa) BbIKJiKae
ajITypXBaHHe cTpaJiki D aj 3apajpkanara ctpbikHs C. HixkHi KaHel| cTpaJiki nepamsi-
lyaeula npbl raThiM na ikaje £. Metaniunbl Koprnyce F 1asBajisie BbIKapbICTOYBallb
npbIOOP i Wi GOJbLI CKJIAJAHBIX BbIMSPIHHSY.

Man. 87

lanoyHbis BbIBaabI

1. Tlpbl kKaHTaKIE ABYX PO3HBIX 1es1 aboJBa LeJbl 3apapKarolla i HabbIBAIOIb
3/10JIbHACLb 1A JIEKTPblUHATA Y3aeMa/3esIHHSI.

2. 3apajnbl, sKis Y3HIKaOIb Ha 11eJax, Ha3blBalOIA AadaTHbIMI i aIMOYVHBIMI,
LITO 3BfI3aHa 3 iX HEUTPaJi3yloUblM Y3a€MHbIM J3€SHHEM.

3. AnnaiimMeHHa 3apa/pKaHbisi [eJbl ajlITypXBaiolila, a po3HaiMeHHa 3apa-
JUKaHbIl — TPbILArBAOLLLA.

KaHTpOnbHbIA MbiTaHHI

. WTo Takoe anekTpbi3aubls TPSHHEM?

. flkaa pons TP3HHSA Mpbl TAKOW SMeKTpbi3aubli?

. Yamy 3apagpl atpbimani Ha3By fafaTtHbIX i agMOYHbIX?
. Anqa yaro cnyxbiub anekTpackon? 9k éH gseviHivae?

A WON =
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§ 14. MNpaBagHiki i AbIdNEKTPbIKi

i mooxcna 3apad, ampolmanel HA HaA-
INEKMPOI3ABAHLIM  Yese, nepadayb [Hulamy
yeay? Li napotidse, nanpoikaad, 3apad ad sa-
paodxcanaea srexmpackona A da dpyeoea He-
3apadacanaea srexkmpackona B (maxr. 88),
KQAl iX 3Ayublib nepamolukarl?

[IpaBepbim raTa Ha goc/iea3e, BbIKApbICTOYBA-
104bl /151 3JIyUSHHS 3apajpkaHara i HesapajpkaHa-
ra sJjeKTpackKonay nepambluki 3 pO3HbIX P3ublBay.

Man. 88

Jocnen nakasae, 1TO npas nepaMmbluKy 3 TaKiX paublBay, SK LIKJI0, pbi3iHa, PO3HBIS
nJ1acTMachl, 3apajl 3 aHaro 3JeKTpackorna Ha Jpyri He nepaxongiup (maga. 89, a). Ta-
Kisl p3ubIBbI 3’s1yJIsitoLLA AbIdJNEKTPbIKaMi (y Obllle iX yacTa Ha3blBalOlb i3ansTapami).

S |

7
I

Man. 89

Menagita 3 Takix psublBay BbipabJieHbl abaJoOHKi paBajoy, WITIMCENbHbIS BiJKi,

pyuki angéprak (man. 90) i r. 1. JlbiasekTpblkam 3’siysisieniia i naBetpa.

W/

Man. 90

Kani » 3/1yublilb sJeKTpacKonbl nepamblukail 3 Jio6ora meTasy, 4acTKa 3JeKT-
pbluHara 3apajy rnepaxojzilb aa apyrora npeidopa (mas. 89, 6). Meranbi (i y upép-
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Man. 91 Man. 92

JbIM, 1 ¥ BaJKiM cTaHe) — ThINOBbIS MpaACTayHiki npaBaaHikoy. la npaBanHikoy au-
Hocilua OGoJbliacilb BajIkaclel: pacTBOPbI KiCJOT, coJieH, YKJo4aloubl 3BblYaNHYIO
nithyto Bajy. [IpaBannikom 3’siysisieniia i uesa yasaBeka, sikoe 0OJbLI UbIM Ha JI3Be
TP3LI CKJIALACLLA 3 BaJKACLL.

BesbMi BaxkHa 3pasymellb, WITO i19a/bHBIX JbI3JEKTPbIKAy HAMA. ¥ Jitobora Jibl-
3JIeKTPbIKa MOKHA BbISIBillb 3yCiM HSI3HAYHYIO MPaBOJHACLLb.

Tak, kani nakiHylb Ha HeKaJbKi Taf3iH 3apajkaHbl sjekrpackon (man. 91, a, 6),
TO Aro 3apaj NaMeHLIbILLA, WTO CBeAUbllb a0 HasyHaclli HekaTopaid npaBopHacll y
naBeTpa.

Yce Bbl HeajHapazoBa HasipaJsi Masanky (Maj. 92) i 2JeKTpbIUHYIO Jiyry Mpbl
3Bapiibl Metasay (Mas. 93). [5Thist 3’siBbI cBeallb a6 ThiM, LITO MABETPa MPbl M3YHBIX
yMOBax pobillia BesbMi 100PbIM PaBAAHIKOM.

Hagat Takist BbLIATHbISI AbI9J1EKTPBIKI, 5IK papdop i WKA0, MOryLb MepaTBaphiLLa
¥ npaBanniki. MeHaBiTa Tamy Y JiHifIX JieKTpanepanay NpbIMIHSONIA HE a/i3iHOUHbISA,
a 1JbIs Tipasinapl isansrapay (mag. 94).

Man. 93
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Y XX c1. Obli1a afKpbITa TPILAsS Tpyna paubiBay — nay-
npaBajHiki. Y r3ThiX p3ublBay (Harnpbikaan, repmasiio Ge,
KpsMHilo Si) 3n0JbHACb MpaBojgillb 3apaj (MpaBojHaCLLb)
y MHOra pasoy Xyxsillas, yblM y MpaBajHikoy (meTasay).
Benbmi BaxkHa, 1wTo § naynpaBajHikoy MpaBoOAHACUb MOXK-
HA 3HAYHA NaBSJIYbILL PO3HLIMI Y3I3€sHHSAMI: HAarpaBaHHEM,
acBAT/ICHHEM, PajlbIsiLibIiHBIM anpaMeHbBaHHeM. [5Ta 3Ba3ana
3 acabJiBacLio Oyf0Bbl p3ublBAay I'ITail rpyIbl.

Menagita naynpasajniki 1a3BoJiiJi CTBAPbILL CAMbIST CKJ1a-
JlaHbls YCTPONCTBBL: COHEUHbIS 6aTapai /15 crajgapoxKHikay, Kam-
n'ioTap, KasibKyJastap (mas. 95, a), MabinibHbl Tas1eoH (Mait. 95, 0)
i MHorae iHmae. 3 rarail rpynaii psubiBay Bbl NazHaémille-
cs1 GoJiblll najgpabsisna npbl BbiByusHHI (isiki ¥ 10-m kiace.

lanoyHbls BbIBaabI

Man. 95

l. DyeKTpbUHBI 3apaj MoxKa Mepamsiuania YHyTpbl 1ejaa abo ax aaHaro

1eJsia Jia apyrora.

2. P>4bIBbl, Y sIKIX MarybiMa rnepamsiliysHHe 3apajy, HasblBalolla NpaBajiHikami.
3. PaubiBbl, y fKiX nepamsilysHHe 3apajiy 3amapy/rkaHa, HasblBalollla Jpl-

9J1eKTpblKaMi (i3ansitapami).

4. TlpaBoagsiublisi ysaciiBacli acsipoia3st MOKHA 3MsIHiLLb 3HELLHIMI Y3/13€THHSIMI.

KaHTponbHbIS NbITaHHI

1. V 4bIM agpo3HeHHe npaBafHikoy af AblanekTpbikay?

2. 79Ik MOXHa BbI3HaYblUb, 3'Ayndeuua fans3eHae paybiBa nNpaBagHikoM abo Obl3NIeKTPbI-

Kam?

3. dkimi pocnegami MoxHa nauBepAgiub Abl3NEeKTPbIYHbIA ynacuiBacui naseTpa?

4. Kani gakpaHyuua nanblam fa Lwapblka 3apagykaHara anekrtpackona (anektpometpa),
TO 3apapf Ha npbl6opbl 3Hikae. FAKia BbiBagbl MOXHa 3pabiup 3 ratara?

5. Yamy ¥ BiNbroTHbIM namsiLLKaHHI gocnenbl na snekTpbl3aubli

MOryub «He aTpbiMmiBauua»?
6. LUto Takoe igdanbHbl AblaNekTpbIK? Lli icHye EH?

[IpakTbikaBaHHe 11

1. Yamy nipbl 3HiMaHHI cBiTapa €H mpbliinae aa xaiiysi? <

Yamy rata 3’siBa mpas HeKaTOphl uac 3HiKae?

2. Basbmilie 13Be By3Kist Cyxisi MaJiocKi razeTHail namnepsbl
i npaBsingile na ix cyximi naneuami (maj. 96). Pactaymau-
e MaBoJ3iHbI najocak. JI3esiHHe siKkora npbibopa TayMayblilb

I'9Tbl A0CJIE?

Man. 96
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3. Ha masmonky 97 nakasana yactka ycra-
HOVYKi, sikasl Oblja MpbIMEHEHa PyCKiM BYYOHBIM
[B.PoixmMmanam a5 BbIBYUSHHS 3JIEKTPBIU-
Hbix 3’s1y. [Ipbl nepagaubl MeTasiyHamMy CTpbIK-
Hio AB sapany 6aBayusinast Hitka CD anxissi-
Jacsl i sle KaHel nepamsuiyaycs na wkane F.
[Ito BbIMSIpAy raTHI NpHIGOP?

4. SIkim mpocTbiM crnocabaM MOKHaA pas-
pajgilb 3JEKTPACKOI, I. 3H. 3HSLb 3 Npbibopa
paHeii aTpbIMaHbl 3apaj?

5. SIK MoxkHA NaMeHIbIlb 3JeKTPbIUHbI
3apajl Ha MPaBOA3SIYbIM 1ieJie (MeTaJsliuHbIM 1ia-
PbIKY) poyHa ¥ JiBa pasbl? ¥ 4aThipbl pasbi?

6. Amanb ma kanuma XVIII er. jiubui, wmro
MeTaJliuHblsl i BiJIbIOTHBIS LEeJIbl He 3JeKTPbI3YIoLA Mpbl TP3HHI. Ha ubiM rpyHTaBaJsa-
csl r3Ta HAMpaBiJibHAsH TyMKa?

7. Yamy Ha HeKaTopbIX BBITBOpUACUSX (Mpaa3i/ibHbIX, MajirpadiuHbix) LITYuHA
NaATphIMJiBalOLb BBICOKYIO BiJIbIOTHACLb T1aBeTpa?

8. Lli mae 3HausHHe, Jia AKOW yacTKi pa3iki (6GJiK3H 1a arnopbl abo KaHla) naj-

HOCIiIlb HA3JIEKTPbI3aBaHyIO MaJjauKy y Aocjaes3e, siki makasaHbl Ha MaJIlOHKY 847

9. IpaBomssubiM 1mapeikam A i B Hanasi poyHbis po3HAiMEHHBIS 3apajpl, a 3a-

ThIM, MansIp3AHe pa3pajsiyilibl MAPbIKi, — Takis XK aaHakMeHHbIS 3apajbl. L1i 6y-

Jyllb aHOJIbKABBIMI Cijibl MPBILSKIHHSA i CiJbl aMuTypXBaHHs mapeikay A i B?

Man. 97

§ 15. OneKTpbi3aubia nNpa3 ynnbly

Mot goaco sedaem, wmo sapadicanae yeaa npoiyiesae da cade dpyeoe 3apa-
dxcarnae yeaa, Kaai ix 3apadel po3naimenuols. Are wamy da s3apadicanaea yeia
npulysesaruua He3apadicanols ueiol (nyx,
+3 Kasaarauki nanepol, cmpymero sadel, nao-
gewarnas 2invaa) (ea. maar. 81—83)7?

s ankasy Ha nacrayJieHae neiTaHHe rpa-
Bsa3ém nochen. [lagnscém pa wapbika Hesa-
pajpkaHara 3JieKTpackorna (3/JeKTpomeTpa), He
a 6 JlaKpaHatoubcsl J1a Siro, HasJeKTpbl3aBaHylo na-
Jlauky. DJektpackon ikcye 3’siysieHHe Ha Jii-
Man. 98 cToukax sapany (man. 98, a). Ilpbimem nanau-
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Ky — JiicTouki crnagaiolpb (man. 98, 6). 3Haubllp,
3apaj aj najadki ja Jictoykay sJeKTpackorna He
nepailioy npas nasetpa, a 3'aBiycs nan ynJjbl-
BaM 3apajpKaHal nasauki. —1[-

Bepatoybl, 1ITO 3apaj Moxka mnepamsiiyali- i+
ua y ueJie, Mbl MOXKaM pacT/yMaublllb TOE, LUTO
anoblnocs. ¥ Ji00bIM He3apajKaHbIM 1iese 3ay-
cénbl écub pOYHbIS KoJIbKACLi 3apajay npouiser- a +l+

JIbIX 3HaKay, fIKis payHaMepHa pa3MepKaBaHbl I1a
yeim tese (mas. 99, a). 3apan Ha najgHeceHai ja
3J1eKTpacKora naJadlipl Npeilsireae jga css6e po3HaiMeHHbl i aauTypxsae ajgHailMeHHbl
3apajl Ha CTPbDKHI i JicToukax ssektpackona (mas. 99, 0), wTo i TJayMaubllp 3'5y-
JICHHE 3apajy Ha JiCTOuKax.

[51a MoxkHa mauBepasilup OOJbLI HAMSIHBIM focaenaM. [lanuscém HasnekTpbisa-
BaHyl0 NaJsiauky Ja ajHaro 3 JByX He3apajLkaHblX dJeKTpacKomnay, sikisi 3jydaHbl npa-
BO/I3sIUail nepambiukai. A6oaBa NpuiGopsl dikeyiolb 3’ayaeHne 3apany (man. 100, a).
He apnansiioubl nasnauky, npbiMeM criayatky nepambliky, a 3aTbiM i camy nasauky. 3a-
pajibl 3acratoliia Ha aboasyx npoibopax (maj. 100, 6). [3Thist 3apajbl poyHbIs 1a MO-
JyJii i MpOLJIerIbIsl a 3HAKy. ¥ TITBIM MOXKHA MepakaHalllla, 3HOY 3Jydblyllibl Mpbl-

Man. 99

60pbl MepaMblukail, — 3apajibl KaMreHcytollb ajnzid agHaro (mas. 100, 8).
[lepapa3mepkaBaHHe 3apajny y Leje, sikoe BbiKJiKaella y3I3esiHHeM apyrora
3apajpKaHara LeJsa, HasblBaellla 3JeKTpbl3alblsiii Mpa3 ynibly.
Llsnep 3pasymena, uamy Ja 3apajpkaHara liesa MpbIIArBaiolla He3apamKaHbis
LeJIbl.

A B
Ay B
Ay B A 3 B
a 6 B

Man. 100
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Man. 101 Man. 102

Y HesapakaHbiM 1esie  (cTaHiéneBai
@ b rinb3e) (mas. 101) nan n3esiHHeM 3apampkaHa-
ra (maJsauki) agObiBaena nepapazMepKkaBaHHe
3apajy, i Ha sro npouijerbix 6akax y3Hikawoub
JlBa POYHbISI pPO3HaiMeHHbIsl 3apajbl. [51a cTBa-
pae cisty npblLUsKIHHSA £ 1 aquuTypXBaHHs Fo.
[Takosibki 3apan mnpouijerjara 3HakKa pas-
MelluaHbl OJXK3M 13 najiauki, To i cijia npbi-
LUK9HHSA F, GoJbluasi na MojyJsi 3a cijqy aj-
LITYpXBaHHs [, Y BbIHIKY He3apapKaHasi rijib-
3a TpblArBaella A3 3apajukaHaid MaJauki.
JlakaxKbille camacToMHa, IITO Taki »K BbIHIK
Oyage, KaJli a Tifb3bl NagHecUi He LUKJISHY!O,
a 50aHiTaByl0 HA3JCKTPLI3ABAHYIO MAJIAUKY.

DJieKTpbi3allblsl Mpa3 ymubly anbbiBaelllla Haja3Bbluail yacta. Hanpwiknan, Bbl-
HiKaM 3J1eKTpbI3allbli pa3 ymibly 3’dyJselia Masanka (HaBaJjbHiuHbl paspap). Hix-
HAAsl yacTKa BoOJsiaka, 3apampkanasi aamoyHa (man. 102), Bbik/aikae nepapasmepka-
BaHHe 3apapny Y rsiebe, ApsBax, Aamax i I. A. [Ipbl 3HauHall BesiublHi 3apagy namizk
BoOJiakaM i maBepxHsii 3smJi anObiBaelllia paspan (MajaHka). [3ta x 3’sBa aubl-
rpblBae BAXKHYIO POJIIO Y MHOTIX TOXHIUHBIX YCTPOHCTBAX, 3 §IKiMi Bbl MagHaémilecs
Mpbl JaJedllbiM BeIBYYSHHI idiki. Y kabiHerax ¢isiki yacta TpbIMSIHSIONUL BbIHAM-
ngenyto s y XVII er. anekmpagopryio maweiny (man. 103), y Kol BbIKapbl-
CTOYBaellla K JEKTPbI3aLbll TPOHHEM, TAK i 3JEKTPbI3allbld Mpa3 ymJbly, IITO 1a-
3BaJjisie CTBApPbILb Ha wapbikax A i B npbi6opa 3HAUHbIS PO3HAIMEHHbISI 3/JE€KTPbIUHBIS
3apajpl.
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lanoyHbis BbIBaabI

1. HasnekrpblsaBaHae Lesa MoxKa BBIKJIKalb Y JAPYriM LeJe rnepapadmMepka-
BaHHe 3apajiay (3/1eKTpbI3alplsi Mpa3 yIJbly).

2. Ipbl nmajHsiceHHi 3apa/pkaHara 1esa Ha OJKHIM Jia iro 6aKy HesapajpKaHa-
ra eJ/a y3Hikae 3apaj npouijerjara 3Haka.

3. 3apajpl, 1ITO Y3HIKAIOIb MPbl TITHIM Y YacTKax Liesa, abaBsi3koBa POYHbIs
a MOAyJIi i MPOLLJIErJIbIA 1a 3HAKY.

4. DnekTpbizalplail MMpa3 ymJbly TJayMaubllllia MPBILSKIHHE He3apalKaHbIX
LeJl 12 3apa/KaHblx HesaslexKHa ajl 3HaKa 3apajy.

KaHTponbHbIA MbITaHHI

1. YV 4bIM cyTHacCUb 3neKTpbi3aupli Npas3 ynably? Yamy sHa mardsimMa?

2. $k jakasaub, LUTO Npbl 3M1eKTpbI3aLibli Mpas yrsibly 3apafbl YacTak Lena npouinersbia na 3Haky?
3. Y 4bIM apgpO3HEHHE 3MeKTpbI3aLbli TPIHHEM | 3MeKTpbI3aubli Npas3 ynnbly?

4. fk pactnymadBaela npbIUsX3HHE He3apamXaHblX Len aa 3apajkaHbix?

[IpakrbikaBaHHe 12

1. UbiM TsiymMaublllla nepapasMepkaBaHHe 3apanay y LeJe Mpbl 3JeKTpbi3allbli
npas yrJjbly?

2. Sk moxKHa 3 manamorai HIKJASHOH naJjiavyki HasJeKTpbl3daBallb JIBa MPaBoA3sAUbIX
LeJIbl; aJHO — JafaTHbIM, JPyroe — ajMOYHbIM 3apajiam?

3. JIérkas HezapamKaHasi craHiéneBas rijiba, NajBellaHas Ha i3ajiodan HiTIbl,
NPbILATHYIACA J1a aIMOyHa 3apajLkaHal najauki, AakpaHyJacs ja sie i 3apa3 »ka au-
wtypxnysacsa. Yamy? Slk Gynse apObiBalia jJoc/ae] mpbl naj-
HSICEHHI JIa TiJb3bl JafaTHa 3apa/pKaHail najavki?

4. Yamy Tak poyra He ynaBasacs BbIsIBillb BA Bilbl 3JEKT-
PBIUHBIX 3apajay?

5. Kani magHecui pyky na 3apamkaHad najBeliaHai rifib-
3bl, TO TiNb3a MpbIUArHea 1a pyKi. Pactiymauie toe, 11to
anbbiBaella.

6. [lepananziM 3HAUYHBI 3JEKTPBIUHBI 3apajl TUIACIHIBI 3
HakJeeHbIMi HiTKami abo masockaMi TOHKai mnanepbl. 9k pac-
TJIyMaubllb y3HiKHeHHE «BOXKbIKa» (MaJi. 104, a)? [lacnpabyii-
e najblaM JakpaHylia J1a Takora «BOxKblKa». Yamy «iroJ-
Ki BOXKbIKa» MaublHaIOLb «JaBilk» Bawl naJjetl (masa. 104, 6)?

7. $lk MmoxkHa pyKoH, T. 3H. 6e3 ycsiKix npbibopay, Bbl3Ha-

ublllb, 3apajkkaHa abo He 3apa/uKaHa MajBellaHas Ha i3a-

JIOK0YAl HiTLBI CTaHiéIeBast TiJib3a? Man. 104
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§ 16. OneKTpbIyHbI 3apag.
OnemeHTapHbl 3apap,

Paseasidarouel fjsaemadsesHue dneKmpoiiHolx 3apaday, ix nepamsuiydHne 1
yeaax, mol He 3AKPAHAAL BeAbMI BANCHbLL nolmaHHi. [IImo makoe 3aeKmpoiuHol
3apad? [limo adbeisaeyuya npol ssexmpordauoli yea? Lli mooca srekmpoiurol 3a-
paod meyo aioboe, HaBam AK 3aye00Ha MAL0€ 3HAUIHHE?

YreplublHIo fyMKa ab ThiM, LITO icHye rpaHiuHasi 60Jbll Henaa3esbHast < OPLbIs»
3JIeKTpbluHara 3apamy, Obljla BblKazaHa sy Yy nepuiai nasoBe XIX CT. BblIATHbIM
anryifickim BydoneiMm M. dapansem, sikomy, Aap3ubl, HaJexXblllb i caM TIPMiH
ajekTpbluHbl 3apan. [pyri anraiiicki Bydonsl JIk. JK. Tomcan aaxpely, wro ¥
aTamax ycix paubiBay 3msllluaellia yaclijua, siKas Bajnojae aAMOYHbIM 3apajiam. Ya-
Cllilly HasBaJsli 2JeKTPOH (ycrmomHile: rpady. — OypuiThbiH!). ¥ HEKaTOpbIX p3yblBax
(acabmiBa § MeTasay) 3JeKTPOHbI MOTYllb AacTaTKoBa Jérka nakigaib artam. Ckina-
JlaHbIMi Jloceami OblIo aKkasaHa, LITo 3apajl Jiobora 3JeKTpoHa Mae 3aycébl aaHo i
TOe K 3HaUsHHe i 3'Ay/sellia HalMeHIIbIM, O0JbII Henaa3e bHbIM. [3Ta camas magnas
«TOPLbIST 3JIEKTpblUHACL» OblJa HA3BAHA J€MEHTAPHbIM 3apajam.

Y cksanze arama Oblia 3HOHA3e€Ha i yaclila,
sIKasl BaJlojlajla 3JeMeHTApPHbIM AAJaTHbIM 3apajaM.
Ly [3ra — npatoH. AJKpbILIL 3JI€KTPOHA i rpaToHa Ja-
3BOJILJII MPOCTA pacTayMaubllb 3JEKTPbI3albIIO L.
Y HeHa’JIeKTPbI3aBaAHbIM LieJle aAMOYHbI CyMapHbI
3apajl ycix 3JeKTpPOHAy POYHbI Ma MOJyJi cymapHa-
My JlajaTHamy 3apafy ycix npartonay. I1pbl kaHTakue
1leJ, Hampbikaaja WKaa i nanepsl (Majn. 105), 3-3a
M3VHBIX MPbIUbIH 3HAYHAsT KOJIbKACLb 3JeKTPOHAY Makifae LIKJIO0, Mepaxoa3sybl 1a na-
nepol. [Tanepa HabbiBae anmoynbl 3apan. [kio, sikoe ry6sisie 37eKTPOHbI, 3apajKa-
ella npbl raThiM JAJaTHLIM 3apafam. [5ta abymoy/aeHa ThiM, 1LITO CyMapHbl 3apaj, ycix
nparoHay wkJjaa Oyaze O0JIbIIBIM 32 CyMapHbl 3apaj 2JEeKTPOHAY, sIKis 3acTaJlics.

Baxna 3pasymelip, 11ITO 3JIEKTPBIYHBI 3apajl vacliill (2JeKTpoHa, mpaToHa) He EClib
HelTa nabayaeHae fa ix. DJEKTPbIUHBI 3apaj, — T3ITa BeJIUbIHSA, sIKasg XapaKTapbi3ye
Hean'eMHYIO VJjacliBaclb 3J€KTPOHA i mMpaToHa Aa acaOJiBbIX y3aeman3esiHHSY 3
nafo6HbIMi Aa ix yacuiuami. [ Tamy HenapsuHbIMi Gyayllb Takisi MbITaHHI, SK: «3 yaro
CKJIafaellla 3JeKTPhIUHbl 3apajl 3JeKTpoHa, nmpatoHa? Lli mMoxkHa amuslpb gro y ua-
Clilbl (3/7eKTpoHa, npatoHa)?» [Ipbl aseKTpbi3alpli TpIHHEM aj 1ieJa Ja 1esa mne-
paxozgillb He yJiaclliBaclib Yacliill, a caMi yacuilpl — Yy GoJiblllacli BbINajgKay TrTa

Man. 105

3JIEKTPOHBI.
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Slk i yeskyto disiunylo BeJiUbIHIO, 3JIEKTPbIUHBI 3apajl, siKi HAa3bIBAIOLb SIILU3 KOJIb-
KacLIo 3JIeKTPblUHACLL, HeaOXoaHa BbiMsipallb, I. 3H. Tp36a yBecui an3iHky sapany. Ta-
Kast ajzinka ¥ Cl mae HasBy KyJoH (ckapouana Ka) y ronap dpaniyysckara BydoHara
1. A. Kysnona. Crporae a3HausHHe raTail aji3iHilbl Mbl JIaJ3iM KPbIXy rasHer. AngiH
KyJIOH — BeJibMi BsiJliki 3apan. Ba ycix anicanbix nocsenax sapaj LeJsa ckjianae y Jer-
IIBIM BBIMAIKY MiJbEHHDIS 0 KyJoHA. DJeMEeHTapHbI 3apajl POYHbI:

e =0,00000000000000000016 Ka,

1To GOJIbII 3pyYHa 3aricallb y CTaHAapPTHBIM BbITJIS/I3E:
_ . -19
e=1,6-10"" Ku.

JIn1st BbIpaXK9HHS 3HAUSHHSY 3apajay Has/JeKTpbi3aBaHbIX 11€J1 BbIKApPbICTOYBAIOIb

JIOJIEBbIST aJI31HKi:
1 mKa (minikysion) = 1+107% Ku;

1 mkKa (mikpakyson)=1+107° Ku;
1 nKn (nanakynon)=1-10"" Ku;
1 nKn (nikakyion)=1-+107"2 K.
3BsipHille yBary, WTO J0Obl, HAaBaT CaMbl HEBSIiKi, 3apaj leJga KpaTHbI

(r. 3H. 3MsilIYae L3JIbI JIiK) 3JIeMeHTapHaMy 3apajy.
3apan uesa abagnauaena Jjitapaii q. Tanpl

g=eN,
nze N — waanl ik (N=1, 2, 3, ...).

Jlocnensl, siKist 1a3BoJlisli 3HAKCL «HAUMEHIIYIO MOPLBIO 3JEKTPhIUHACIL», T. 3H. 3JeMeHTapHbl
3apaj, Obuli npaBensensl anHauacoa y 1910—1913 rn. P 9. Minikenam y 3IHA i A. @. Tode
¥ Pacii.

Y raThIX Aocaenax 3apajmkaHas BeJbMi Magasi KporeJsbka
macaa (y pocsienax P 9. Minikena) a6o nbuliHKa LBIHKY (Y 10- | *********** |
crenax A, @. lode) «zapicasa» namix 3apapKaHbiMi TJIaCIL- For
Hami (maj. 106). Dsexrpblunas cina F

ENe

sIKasi KamIeHcasaJsa
cisty usbkapy F, 3anexkana aji 3apagy KporesbkKi (MbIKY), LITO
Jla3BoJlizia By4OHbIM MepKaBallb a0 3HAusHHi raTara 3apajy. Fy

Y aboaByx jloc/enax Oblli aTpbIMaHbl aHOJNbKABbIS PI3YJILTAThI. B B R B R H |

3apaj KponeJibki Macsia (TblIKY) He MOT MpbiMalpb Jio0oe 3Ha-

ysHHe. [5Ta 3HausHHE 3aycénpl ObLIO KpaTHA agHaMmy i Tamy K
niky — 1,6+ 107" Ka. Man. 106
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[anoyHbisi BbIBaabI

1. DyeKTpbIMHBI 3apaj yacllill i eJ — BeJiublHs, siKas Maka3Bae 3A0JbHACIb
yacuill i e 1a y3aeMaazessHHsl (MPbILSKIHHSA a00 aAlITypXBaHHS ).

2. DneKTpbIUHBI 3apajl Yacliill, sKis yTBapaollb ataM (3JeKTpoHay, MpaToHay ),
Hea3eJbHbl aJ1 caMiX Yacliill.

3. DJIeKTpbIUHBI 3apaj Jobora 3apapKaHara 1eJia IbICKPITHbI, I. 3H. KpaTHbI
HallMeHIlIaMy 3JeMeHTapHamy 3apany (g =eN).

4. DuyiekTpbi3aliblsl LeJ TAyMaublllla nepamsiiusHHEM 3J1eKTpoHay aj LieJja ja
1esia (3JeKTphi3aliblsl TpIHHEM ) a60 ajl aHOK YacTKi 1eJa aa Apyroi (3/eKTpbi3a-
1bIsl 11Pa3 yIJbLy).

5. Amginkai 3apany y Cl 3’syssieriia 1 KyJoH.

KaHTpOnbHbIS MbiTaHHI

1. Pactnymayue Bbipasbl: @) «OnekTpblyHbl 3apaj — raTa Heapg'emHas ynacuiBaclpb
yacuiy...»; 6) «9OnekTpbl4Hbl 3apag nobora uena ObICKP3ITHbI».

2. WTo asHavyae naHsuLue «dnemMeHTapHbl 3apag»?

3. flkaa vacuiua aTama Basiogae 9feMeHTapHbIM fajatHbiM - 3apagam?  AOMOYHbIM
3apagam?

4. 9k pactnymadblub 3'AyneHHe agMoyHara 3apafy Ha 36aHitTaBav nana4upbl nNpbl e TPSH-
Hi a6 wapcup?

§ 17. bypoBa atama. |OHbI

Ha nauamky XX cm. 66100 dakaadwa ssdoma, wmo yj ckaad amamay ycix
paubleay ysaxod3aub a0MOYHA 3apadicarsla yacyiyol — 91eKmporsl. bolio 8-
doma, Wmo 3NeKMpPOHblL He 38A3AHbL HOPCMKA I amame i Moeyyb HABAM BblXO-
03iuyb 3a 120 mexcol. [lakorvki aman HelmparvHol, mo y im, 6e3ymoyna, nasineH
bvlyb i dadammol 3apad. Are 03e 3naxodsiyua dadamuer 3apad y amame?

dynpameHTaNbHbl, SIKi Mae MPbIHUBIIOBAE 3HAYSHHE y HABYLbl, J0C/]EN Ma Bbl-
ByusHHi Oyf0oBbl atama Obly npaBeadennl ¥ 1911 r. anrgifickim Bydonbim D. Pazep -
bapnam.

CyTHacup Jocselly MOXKHAa 3pasymellb 3 Takora mnapayHaHhd. Hsxait Tps-
0a mnpaBepblllb, He JaKpaHaloublCsl Ja MpajMmeTra, anHapoiHbl € 1i He. Hanpwbi-
KJaj, Ui He cxaBaHbl ¥ CTO3e ceHa MeTajliuHbl MpaaMmer. [5Ta MoxxkHa 3pabilp, 3Ha-
XOA3SUbICA Ha aeryiacui aj crora i BbIKAPbICTOYBalOUbl ApOOHAKaNiOEpHYK BiH-
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Man. 107

TOYKY i Bsiki daHepHbl 1ublT (Man. 107). Byazem crpassiib y CTOT Ma po3HbIX Ha-
npamkax i na npaboiHax y wybllle MepkaBalb ab TPaeKTopblsX yciX Kysb. [Ipbl aj-
HapojHaclli crora He Oya3e HiBojHAara puIKalsTy (anbiis). SHbl 3’ABs1A MPbl Ha-
sayHacui ¥ cTo3e MaTaJjliuHara rnpaameTa, MpblubIM JiK pblKalisTay Oynge 3ajexkallb
ajn siro namepay (Hanpblksan, KijarpamoBail ripl a6o riMHacTbluHall 32-kijarpa-
MOBa#H ).

Y nocienax Pagepdapna nalitanusiiiias niéHka 3 3o4ara aGCcTpaJbBasacs
JlalaTHA 3apapKaHbIMi yacliuaMi i alsHbBaJC TPAEKTOPbI X pyxy mnacjas npa-
xomkanus nuénki. Jlocnensl Pasepdapna (Gosbin nagpabsizua ab ix noiuze raBop-
ka § 11-M ksace) nepakanayua nakasaJi, LITO aTaM HeagHapojHbl. [Hakii, sk pac-
TJyMaublllb, WLITO HEKATOPbI JajaTHa 3apabKaHblgd Yaclilbl 3MsHAJM Harnpamak
pyxy, Xolb iX Jik Obly Hana3BblYail HeBslikiM. locaen ma3Bodiy cupspipkallb, MITO
Goab 3a 99,96 % wmachl atama i yBech JaiaTHbI 3apaj CKAaHIPHTPAaBaHbl ¥ Hajl-
3Bbluail HeBsJlikail BoOJacCIli § IIPHTPHI aTama, sIKylo Ha3BaJi sapoM atama. P3sep-
dapn auaniy namep sgpa arama. dro awisimetp npbikaagHa ¥ 10*—10° pasoy men-
1Ibl 3a JpisiMeTp camora atama. CyajHoCiHbl M3ThIX NMaMepay MpblKJaaaHa Takis K, siK
y naMmepay MakaBara 3sipHsITKa, sIKoe JISKbILb Y UIHTPbI yTOOJbHATA M0JIs, i camora
noJis.

[Tazneit (y 1919 r.) 6biii sKcnepbiMeHTa bHA BbIyeHbl HOCHLOITHI AafaTHara 3a-
pany sinpa — npamonol. Haspa uacuin (rpsu. protos — nepiuacHbl, 6a3aBbl) naj-
Kpac/iBae, 1LITO NpaToHbl 3’s1yJsiolia acHoBai (6azai) sazep ycix 6e3 BbIKJIIOUIHHS
atamay. Axkpamsi mpaToHay, y sApbl 3HAXOA3SILA JEKTPaHEHTPasbHbIS YacCLillbl —
netimporol (Maj. 108).
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Bakosn sdnpa Ha BesibMi Bslikail apjier-
Jacui Oe3ynblHHA pyxarolla aaMoyHa 3apa-
© JUKAHbISL  9AEKMPOHbL, siKisl YTpbIMJiBalOLLA

© Yy3aeMa/3esiHHeM 3 iM.
npaToH AnHak npblmicallb  HEHKYIO KaHKPITHYIO
/ apOiTy 3J1eKTpOHY § aTame 3yciM HeMardbl-

) .. R . ,
Ma. EH OblliaM Obl pa3MbIThl ¥ M3yHbIM a6’-

HEeNUTPOH o €éMe MpacTopbl, i TaMy Mbl MOXKaM raBapblllb
TOJIbKi a0 3JeKTPOHHbIX abajoHKax arama

©
©
P~ (r. mas. 108).
3rEKTPOH

Y HenpaBoJ3AUbIX acsApOA3AX (JIbIJEKT-

Man. 108 pbIKax) aﬂeKTpOHg lIaCTaTKOBa.MOH,Ha «3Bsl-

3aHbl» 3 SAPOM | p3JKa MNakigalolb aram.
Y npaBannikax (MeTanax) andin abo HeKaJbKi 3/JeKTpoHay nakinaioub atam i cBaboaHa
nepamMsIYaonLa YHyTPbl NpaBajiHika.

JIiK mpaToHay y siipbl aTama poyHbl JiKy 3J1eKTpoHay Ha abajonkax (ri1. maj. 108),
1To i 3absicrieyBae 3JeKTpaHelTpabHACIb aTama.

[1pbl BbIxXaji3e 3/1eKTPOHA (3J1EKTPOHAY) 3 aTaMa ataMm poobilllia JaaaTHa 3apaiKa-
Hai yacuiuai — ioHam (mas. 109). MarubiMbl i aBapOTHbI MpaLdC, NPbl SKIM aTaMbl
HEeKaTOPbIX p3ublBay Jajyyalollb «JIlLIHis» 3JEKTPOHbI i MepaTBapaolllia ¥ aAMOYHbIS
ionbl. Hanpeikaaz, 3Bbluaiinasi KyxoHHasi coslb CKJlaaaelia He 3 HEHTpaJibHbIX atamay
HATPBIIO i XJIOPY, a 3 AaaTHBIX i0HAY HATPBIIO i AIMOYHbBIX iOHAY XJI0DY, SIKisl yTBapatoLlb
nayHyto cTpykrypy (mas. 110).

[1pbl pacTBapaHHi § Bajgze KyxoHHall coJii T3THIS i0HBI a3ssionla ajasid au aj-
Haro, 1To pobilb Baay A06pbiM npaBaaHikoM. Hessuiki sik ionay aGoaByx 3Hakay
3aycénpl écub i ¥ razax — YCHNOMHille J0CJe 3 NaBOJbHANH CTpatai 3apajy JeKT-
packonam!

iOH

Man. 109 Man. 110
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lanoyHbis BbIBaabI

1. JanatHbl 3apaj aTama CKaHLSHTPABaHbLI y BeJbMi HeBsJliKall yacTUbl aTa-
Ma — sIpbl i BbI3HAUaella JikaM [paToHay y iM.

2. AnMoyHBIM 3apaiaM y aTame BaslOflalollb JEKTPOHbI. IX JliK poyHbI JIiKy
NpaToOHay y sIpbL.

3. DJIeKTPOHbI MOTYLb MakKifallb aTaMbl, CTBApalOUbl § pIublBe MpPaBOJHACLb.

4. Tlpel crtpaue HefiTpa/ibHbIM atamaM (a6o Npbl HaObILLI M) 3JeKTpoHay
yTBapaela JajaTHbl (a60 aaMOYyHbI) i0H.

KaHTpOnbHbIS MbiTaHHI

1. Y 4bIm cyTHacub gocnepay Pasepdappa?

2. flkasa mapanb 6yOoBbl ataMa npanaHaBaHa, 3bIXOA3sybl 3 gocnenay Pasepdappa?

3. Fkia npblknagHbls cyafgHOCiHLI NaMixk namepami atama i agpa?

4. 9Ik pacTtnymadblub, 3bIX04354bl 3 Magani 6ydoBbl arama, O3f/eHHe padybiBay Ha npa-
BafHiKi i ObIaNEeKTPbIKi?

5. WTto HasbiBatoub AafaTtHbIM ioHamM? AOMOYHbIM ioHam?

§ 18. OnekTpbiyHae none. HanpyxaHHe

SKin woitnan dsa 3apadicanvis yeavl 0setinivaioyb adHo Ha adro? Li oy-
dyyo ysaemadselinivaysb 3apadicarols yerol j nycmaye (npor adcymmuacyi acs-
po0do3s)? Yee docaedovl nakassaioyob, wno 3apadHanblil 4eabl MOCYYb Y3aema-
dzetinivayy Hasam y nycmaue (maa. 111). Yamy eama naecuvima?

3 nepapauan a3esiHHsi 6e3 acspojI3si Mbl ¥2KO 3HaéMbl — T3Ta CyCBeTHAae Mpbl-
usrHeHHe. MeHaBiTa /3dKyl0oubl MO0 MPBILATHEHHs, a0 sIKiM raBapbliacs y naapyy-
niky «®izika, 7», CoHua yTpeimiiBae Ha apoile
Haury 3aMJt0, ajnajenyto aa aro Ha 150 MJH KM.
[Tosie npbiusirHenHst 3smai yTpeiMaiBae Ha apOi-
Tax Mecsil i 1ITyuHbIs cranapoxXHiki 3smJi, npbi-
MylLlae najaub LeJbl.

AnanariuHa ratamy BakoJsl 3apapKaHbIX LeJl
Takcama icHye acoObl CTaH MpacTopbl, 3BSI3aHbI

3 HastyHaclio y ix 3apamy. [5Ta — ajekTpbluHae
nose.
. ——
[51a mose He n3efiHiuae Ha BSAOMBIS BaM 112 NOMMbl

NpbIOOPBI:  IbIHAMOMETP, T3pMOMeETp, OGapoMeTp
i HAa HaWbl Mavyyuli: 3pOK, AOTHIK, HIOX, CJBIX. Man. 111
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Man. 113 Man. 114

Mozka y3HIKHYIIb CyMHEHHE: a 1Ii iCHye Takoe ToJie Hao-

ryn? Tak, siHO icHye p3aJsibHa i He3aJiexKHa ajl Taro, MITO
Man. 112 MbI MIpa Siro BefaeM. PsajibHaclb icHaBaHHS JIeKTPbIYHA-
ra noJisi NauBsip/pKaellla sro KAHKPITHbIM A3€SIHHEM: SIHO i3eliHiuae Ha yHeceHbl 3a-
pan 3 nayuai cinait ' (man. 112).

Y HaBylibl YC€ Toe, 1ITO p3ajibHa iCHye ¥ HaBaKOJbHBIM CBelle He3aJsexKHa ajl Ha-
1ail cBAOMAcIl, Ha3blBaelllla Mamapolail. 3HaUbIb, 34eKMpblyHae noie — eama
acobas opma mamapoli.

MeHaBita 3JieKTpbluHae T10Jie, $IKOe CTBapaelllla 3apajkaHail xmapail (T
mas. 102), BbiksiKae 3’siy/ieHHe pa3HailMeHHara 3apajy (3/eKTpbl3allblsi pa3 yIjbly)
Ha naBepxHi 3siMJii naj xmapai.

Yanasek HaByublycs abapaHsillia all LIKOAHBIX J3EsIHHAY 3JEKTPblYHAra MoJis i BbIKapbICTOYBALlb
sro § cBaix maTax. IlagpiMatousl nap OyapiHKami i 30ynaBaHHSIMI 3aBOCTpaHbl JPOT (MaJsaHKaaaBosl)
(mas. 113), apyri kaHel sikora 3JydaHbl 3 35IMJEH, Mbl MOXKaM CTBapbllb BeJbMi MaBoJibHAe Iepa-
LsiKaHHe 3apajly XMapbl i TakiM ublHAM [ACTyNoBa «pa3paisilb» sie. DJeKTpbluHAE T10Jie TpbIMyLIae
Ha3JeKTpPbI3aBaHblsl YacliHki YopHa# ¢apObl nanajailb Ha naTpa0OHbIS YyuacTKi narepbl, Ha YbIM 3a-
cHaBaHa kcepakanipasanne (Mag. 114).

[lapayHaem rmoJie TpbllsitHeHHs1 maHetbl (3smui) (man. 115, a) i sgekr-
pbluHae roJie, fIKOe CTBapaellla, HamnpblKaal, LiapaM 3 ajMOYHbIM 3apaaam —q,
(mas. 115, 6).

Abonsa nasi npasyasiiolb csi6e y KAHKPITHbIX J3estHHsAX. [loJie npbilsirHeH-
HA 3sMJi MIpbIMyllae mnajgallb Jio0oe lleja Macail m, BbilylluaHae, HaMpbIKJIaj,
3 nyHkTa A.

DJieKTpbIUHAE TI0JIe TIPHIBOA3ILL Y PyX 3apajkaHylo yacliiy (MmpaToH, JafaTHbI
ion) abo 3apapKanae 1eJsa, siKkoe BaJojJae 3apaaaM +¢, 3aMelvanbis ¥ myHKT A.
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Y aboJByX BBINaAKax Cijbl MoJisi Oyaylb Bbl-
KOHBAllb JIalaTHylo paboTy na pas3roHe LeJsa (4a-
CILLbI ).

Y aboaByX BbIMaAKax 3HAUSHHe BbIKaHaHAM
pabGoThl Oy/a3e 3ajexkallb aJi CTaHOBIllIUa NayaTKo-
Bara i kaHeuHara nyukray: A i B a6o A i C.

Jlnst 3pyuHaciii pasniky paboTbl ¥ 3JeKTpbl-
HBIM T10J1i YBOJ351Ib ACOOHYIO BEJIIUbIHIO — 3JIeKT-
pbluHae Hampy»KaHHe, a00 MpocTa HanmpyxkKaHHe.
YbiM GoJiblilyto paboTy BBIKOHBAIOIb CiJIbl 3JIEKT-
pbluHara mnoJisi Mpbl TepaHoce 3apajy MamiK aBy-

A(fm AT q
R ' Fon
B+ B4
C+ C+

1 I _q1
m
6
Man. 115

Ma TMyHKTaMi MoJisi, ThIM OoJiblllae Hanpy:KaHHe MNamiK T3TbIMi MyHKTami. Tak, Ha-
npykaHHe nami>k nyHkrami A i B MeHliae 3a Hamnpy:kaHHe namik nyHktami A i C

(ra. mas. 115).

Kasni a6agnaubllb 3J1eKTpbluHAE HATpy:KaHHe JaliHckai Jitapail U, To ckazaHae

TOJIbKI LITO MOKHA 3arlicallb MaT3MaTbluHa:

Ui > Upp i Upe=Upg+ Ug.

A6 disiuHbIM C3HCE Hampy:KaHHS Bbl JaBejlaellecs ¥ HACTYMHBIM naparpade.

lanoyHbis BbIBaabI

1. OuexrpbluHae noJje — acabiliBbl CTaH IPACTOPbI, 3BsI3AHBI 3 3apalPKaHbIM

1es1aM (yaciiuai, sikasi Bajojiae 3JeKTPbIUHbIM 3apajiaM).

2. MaTSprHJ’IbHaCHb SJICKTpbIUHAra roJig naupsp/Kaella aro A3essHHeM Ha

VHECeHbl y 1oJie 3apaj.

3. Tlepamsiuatoubl 3apampKaHylo dacliily, Cijibl 3JeKTpblYHAra MoJisi BbIKOH-

BalOLlb M3YHYI0 padoTy.

4. Hanpy:xanHe nami>k ABymMa BbIOpaHbIMi TyHKTaMi MOJIs XapaKTapbidye Mar-

YyblMae 3HausHHE BbIKaHaHaK cisiami moJis paboThl.

KaHTpOnbHbIS MbITaHHI

Sk pasymeub BbIpas: Uye > Uyg?

[o RS I O R

BsANiYbiuUa? MameHLwbiyua?

. WTo 3’aynseyua KpblHiLan anekTpblyHara nons?

. YbIM naugsapmkaeuua paanbHacLpb iCHaBaHHSA 3MeKTpbliyHara nons?

. Y 4ybIM nagabeHcTBa dneKTpblyHara nons i Nons npbILUArHEHHA?

. LLTo xapakTapbidye anekTpbl4Hae Hampy>XXaHHe namix AaAseHbiMi nyHKTami nonsa?

. 9k 3meHiuLa anekTpblyHae HanpyxaHHe Uyg | Uye (Tn. man. 115, 6), kani 3apag —q4 na-
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§ 19. Aa3iHka HanpyXaHHS.
Pa3nik pa6boTbl Yy aNEeKTPbI4YHbIM MNOJIi

Koocrolr 3 sac, ssadoma e, bausly cmpoeae nansapadacanue: «Ysaea!l Boico-
kae nanpyscarne! Hebsicneuna 0as acoiyysl!s Yanikawous nemanni. [la-nepuwae,
YaAMY BLLKAPHLICMOYBAIOYL CA08A «BblCOKAe»? A na-dpyeoe (wmo camae 2aroy-
HAe), 4amy BblCOKAE HANPYHCaHHe Hebscneuna O0As oy ?

st ankasy Ha raThis MbITaHHI Ma3Haémimes 3 aji3inKail 3JeKTpbluHAra HAMpyKaH-
Ha ¥ Mixknapozanaii cicrame anginak (Cl). SIua nasbiBaeuia Boabram (B) y ronap ira-
JibsiHcKara BydoHara A. BoJibTa, yneplibiHIO CcTBapblyliara KpbiHilly 3J€KTpbluHara
TOKY — XiMiuHY!O KpbIHiLly, Ha3blBaeMyto Lisnep 6arapsikai.

1 BoabT (1 B) — rara HanpyxaHHe MaMmiX TakiMi JByMa NYyHKTaMi 2J€KT-
pbluHara mnoJsi, Npbl MepaHoce namiK sikiMi 3apany 1 Ka BbikoHBaeuua pa6o-
ta 1 JIX.

Lsinep BbI MoXalle pacTaymaubllb c3HC Haumicy «4,5 B» abo «9 B» na kpyr-
Jan abo muockail 6atapafitbl (Man. 116). CaHC y ThIM, 1ITO TIPBI MEepaHoce 3 agHaro
MoJiloca KPbIHillbl Ha ApyTi (1lepas cripaJb JisiM-
nauki abo iHubl npaBaaHik) 3apamy 1 Ka cinami
3JeKTpblYHAra mnoJisi Moxka Oblllb BblKaHaHa pa-
oota aanasenHa 4,5 Ik a6o 9 JIx.

"Bocket Takim yblHaM, HaTpy)KaHHE — XapaKTapbl-
i CTbIKa MPalasaoibHacii 3JeKTpbluHara noJjsi Ha
e ' pasrjsaeMbIM y4acTKy. 3 TMYHKTY TIJieJPKaHHS

MaTaMaTblKi MO)KHA raBapbllb ab mMpamMod 3a-
JieXKHaclli BbiKaHaHa# paboThl ai Hampy»KaHHS.
A kasi ¥ pasrsisiiaeMbix BbiNajgkax Oyjize repa-
Msllvaia He aj3inkaBbl 3apany | KysoH, a 3apaj, y 2, 3, 5 pazoy GoJblibl? Y CTOJb-
Ki >k pa3oy Gynze GoJibllail i BolkaHaHast paboTa. 3Haublllb, paboTa CiJl JeKTpbluHara
noJisi Moxka Oblllb 3HOHI3€HA sIK 31a0bITAK 3HAYSHHSY MepaHeceHara 3apajiy i Hampy-
JKAHHS:

Man. 116

A=qU.

Bepnewmcsi na anasorii nosisi MpbILTHEHHS | 37€KTpbYHara noJs i masmonka 115.
Hanpy:kanue ¥ nsynaii Mepbl MOXKHa napayHalpb ca 3MsiHEHHEM BbILbIHI, 3 SIKOH na-
nae (Ha sIKyto naapiMaelitia) ueda. UsiM BbILISH NafHATa 1eda, ThiM 00Jblyio paboTy
Npbl Sro najgzdeHHi Boikanae cija uskapy. Hsaziyna tamy, wto yacta samect taro, kab
raBapblllb «MaJjioe HarpyKaHHe», raBopallb «Hi3kae Hampy:KaHHe», 3aMecT <«BsijiKae
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Harpy»KaHHe» — «BbICOKae Harpy:kaHHe». Hanpwikian «BbicakaBoJibTHAsi JIiHIA»,
«Hi3KaBOJIbTHAsT KPbIHilla TOKY», «BbICOKAe Harpy:KaHHe HeOsiCrieyHae JIst »KbILLS».

3BsipHille yBary, KaJi raBopailb «Bsijlikae (BblCOKae) HaMpy»KaHHe», TO IITa A4
He asHauae, LITO V»KO BblKaHaHa BsJlikasg padora. [3ra ykazaHHe Ha Toe, WITO siHA
mooca boiyb soikanara. TlapayHaiilie: npbl Naa3eHHi 1ea 3 BsJiKail BbIIbIHI MOXKa
Oblllb BbIKAHAHA Y 3aJsieXKHaclli aJi Machl Majatouara 1iesia (KaMeHb, MsCUbIHKA) K Bsi-
Jiikasi, Tak i Majasi pabota. 3yciM raTak »ka Mpbl pyxy 3apajay y 3JEeKTPbIYHbIM 10l
BblKaHaHasl paboTa 3a/eXKblllb HE TOJIbKI ajl 3HAYSHHS HANPYKAHHSA, aje i aJi 3Hau9HHS
nepaHeceHara 3apajy, WITO i nakasaHa y 3anicaHail opmyJie.

Y Obllle 3JeKTPbIUHbIS Najli 3 HANPyKaHHEM y HeKaJbKi ThICSIY BOJILT YacTa Y3HiKalolb NaMix Le-
JlaM 4aJiaBeka i Aro cyxim aja3eHHeM (1uapclsHbIM i acabsiBa CIHTITBIYHBIM), NAMDK PYyKOH yajiaBeka,
SIKi TV1a[3ilb CyXYl0, UbICTYIO LI3PClb KOLIKi, i Kowkail. Hsapsuaka rata cynpaBampkaeliia y3HikHeHHEM
ickpay i natpsckBaHHeM. [3Ta — mnepaxon 3apajay namik LeJami npas nasetpa, siKoe y BesbMi MOLL-
HBIX MaJisix pobimiia npaBaguikom. [lamxymarine, yamy y TSTHIX BbIMajgKax He Y3HiKaiolb cyp €3HbIs na-
HIKoLKaHHi. Yamy raThis 3ekTbl aJicyTHiualolpb, Kasi naBeTpa BijbroTHae?

[anoyHbisi BbIBaabI

1. HampykanHe namik AByMa MyHKTaMi 3JeKTpblUHAra MoJisfi JikaBa poyHa
pabolie, BbIKaHAHAH MpbI epaHoce MmamixK iMi 3apaay 1 KyJsoH.

2. Pa6ora npbl nepaHoce 3apajy 3 aqHaro MyHKTa JEKTpbYHATa T0Jis § APYTi
npaMa npanapupisiHaJbHa 3HAY9HHSM HAMPYKAHHS MaMiK MyHKTaMi 1oJis i 3apany,
AKi MepaHocila.

3. Anzinka Hanpy:xanHsi § CI — 1 BoJIBT.

4. | B — rsta Hanpy:KaHHe MamixK AByMa MyHKTaMi 3JIeKTpbluHAra roJisi, npbl
nepaHoce namixk sikimi 3apamy 1 Ka BeikoHBaenua patora 1 JIx.

KaHTponbHbIA MbITaHHI

1. WTo xapakTtapbidye HanpyxaHHe namikX fanseHbiMi nyHKTami nona?

2. Wto abasHa4ae BbIpa3: «HanpyxaHHe Ha namMne poyHa 12 BOnbT»?

3. Ap varo 3anexbiub paboTa, fKas BbIKOHBaeuua Y 3MeKTpbI4HbIM Moni?

4. Li moxa BblkOHBaLLa: a) ManeHbkas paboTta npbl BAMKIM HanpyXaHHi; 6) Banikas pa-
60Ta Npbl ManeHbKIM Hanpy>XaHHi?

5. Yamy BaAnikae Hanpy>aHHe 4YacLen HasblBaloub BbICOKIM?

[pbikaan pawsHHg 3aaaubl

Y TageBigiitHall TPyOlibl (KiHECKOTIE ) 3JIEKTPOHBI pasraHsitollb, BbIKAPbICTOYBAIOUbI
HanpyxanHe U =20 kB. $lkas paboTa BbiKOHBaelllla Npbl Pa3roHe ajHaro KBajpblibE-
na (1,0 10') snexrponay?
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Hansena: Pawsuue
U=20xkB=20000B= [Toyubl 3apan | q | yciX 3JIeKTpoHAY 3HOHA3EM Mpa3
=20-10'B 3JIeMeHTapHbl 3apaj:

N=1,0-10% lq| =eN.

A — 7 Brikananasi pa6ora:

A=lglU=eNU=1,6+10" Kn-1-10"-2,0-10* B =3,2 JIx.
Ankas: A=3,2 JIxk.

[lpakrbikaBanHe 13

1. Yamy npbl 3amice 3nausHusi saemMentapnara sapagy e = 1,6 + 107" Kn ne na-
KagBalollb Aro 3Hak (moc abo MmiHyc)?

2. i amHonbKaBasi Maca HeHTpaJibHAra atama pa3ublBa i
ioHa rartara K paubiBa’?

3. Lli smsiHsienia maca 3JeKTpbldyeMara KaBajka MeJy
Npbl: a) 3JeKTpbI3alpli Sro TpaHHEM; O) 3J€KTpbi3alibli pa3
yIJIbly (Mpbl NaAHSICEHH] Jla Aro 3apajkaHara 1eJa)?

4. llIto naussipaKae icHaBaHHe 3JieKTpblUHAra MoJisl Ba-
KoJ1 3apajpkanbix ea A i B (maq. 117)?

5. SIkylo paGoTy BBHIKOHBAIOLbL 3JIEKTPBIUHBIS CiJibl, Te-
pamsiuatoubl 3apajn ¢ =2 HKs nami>k nyHKTami, Hanpy:kaH-
He namix sikimi U=4 B?

A

Man. 117

6. Y 3/7eKTPOHHBIM TajI3iHHIKY 3a CyTKi nepamsiuaenua sapan g = 17 mKa. fkoe
3HAUHHe HaTpyKaHHs, KaJi padoTa 3/7eKkTpbluHbIX ci A = 0,26 JIk?

7. Y snexrpanpei6opbl npbl Hanpy:xaHHi U =220 B 3a agHy miHyTy mepamsiii-
vaenua 3apan g = 0,16 kKa. flkoe 3HausHHe maryTHaclli sjekTpanpeidopa?
@ 8. 3 janamoraii sikora Harpy»KaHHsl MO>KHa pasarHallb HEPYXOMbI 3JIEKTPOH Jia Tiep-

wail Kacmiunail ckopacui v =7,9 ¥? Maca snextpona m=9,1 - 107 kr.
C

§ 20. OneKTpbIYHbI TOK. KpbIHiLubl TOKY

Irekmpoiunae noae, 03etHinaroyol Ha 3apadicansla 4acyiyol, AKid xaamolt-
Ha pyxanoyya, Yy aciapoiodsi, mMoxa cmseapayb iX HAKIpasawsvl pyx — 3AeKn-
polunsl mok. Boicsemain, uimo nampadona 0ia maeo, Kad Y3uik i npayseaol 4ac
npaxodsiy mox.

[Ta-nepuiae, y acspouizi naBiHHbI Obllb CBAOOAHBISI 3apajXKaHbIs YaCILiLbl: /KT -
pOHBI, iOHBI, T. 3H. acApoj/i3e nasiHHa Obllb NMpaBoA3subIM. [la-apyroe, y rateim acs-
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Man. 118

ponnzi napiHHa Oblllb 3JEeKTPbIUHAE T10JIe, SIKOEe
npbIMyllIae Yaclilbl pyxalia ¥ aaHbM Hanpam-
Ky. [Hakw Kaxyubl, y acsipoyizi Tp36a crTBa-
pBILb M3YHAE 3JIEKTPbIYHAC HATIpyKAHHE.

[IpaBsinzém nocnen. Hasnekrpbizyem wap,
3amallaBaHbl Ha 3JjiekTpomeTpbl (mas. 118, a).
Jlakpanémest ja mapa nanouam (mas. 118, 6).
3apai cblxo/3ilup 3 llapa [pa3 Hala uesa y
gsimimo. [1pas Hac npaxoasiub TOK, XOlb Mbl '9-
Tara He ajyyBaeM.

Jlakpanémcsl na 3apa/pkaHara 1iapa Me-
TaJliYHbIM NPABAIHIKOM C€a CHelblsjibHal He-
oHaBall Jamnaukail (masa. 119). CssiusHHe
JISIMIaYKi Moxka afbbIBalllia Mpbl MPaxoAKaHHi
npa3 sie BeJbMi Majora sJeKTpblyHara 3apa-
ny. Y uemHalle n1o6pa 6auHa KapoTKaTIpMiHO-
Bast YCIbILIKA JSAMIAYKi, I. 3H. 1pa3 JsSMIauKy
npanmoy KapoTkaTspMiHOBbI TOK.

Kab s/1eKTpbluHbl TOK He CrbliHAYycs, Tpaba
NaATPLIMJIIBALL HAMIPY2KAHHE, YIS 4aro CJyKalb
KPbIHiLbl TOKY, a60 reHeparapbl. Camaii «crapa-
JKbITHAH» KPbIHILAH TOKY MOKHA JIUbILb 3JIeKTpa-
thopuyto MauibiHy (Mad. 120), y Kol 135IKyI0ubl
pasissUIeHHI0 3apajay cTBapaellla HeaOXxoiHae
HanpyaHHe. HeonaBas sissmnadka Oyase rapsub
Jla Taro yacy, nakyJ/b BepLsLla AbICK.

Man. 120

Man. 121

Ananariunae pagagsieHHe 1aaTHbIX | aIMOYHBIX 3apajay afobiBaelia y ook iHia
KPbIHIlIbI: raJibBaHiUHBIM 3J1eMeHle (6atapaiiipl) (. mas. 116), MexaHiuHbIM reHepa-
Tapbl 3 MacTasiHHbIM MarHiTam (Mag. 121), coneunaii 6atapai KanbKyasTapa (Man. 122).
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Man. 124

Man. 123

KpbiHilbl TOKy MOTyllb Mellb PO3HbISI TPbIHLbIMbI
paboThl, Mamepsl i 3HellHi BbINIAL. [lapayHarile angHy
3 CcaMbIX MepUIbIX KPbIHill, sIKif MPBIMSAHSIONIA BYYO-
HbIMi, — T3pmanapy (majn. 123) i reHepartap 3Jek-
TpacTaHupli (Maa. 124).

[Tepuras cknanaenya yesaro 3 AByX XiMiyHa po3HbIX
JIpoLLiKay, §IKis HarpasatoLla Jio0ObiM HarpaBaJbHiKaM,
JIPYTi — BeJIbMi CKJIAJIaHAe LIMATTOHHAE YCTPOHCTBA.

Anie Ba ycix 6e3 BBIKJIIOUSHHSI KPbIHillAX Harpy-
JKaHHe, a 3Haublllb, i JEKTPbIUHASI HEPris He Y3Hi-
Kawollb 3 Hivora. $lHa cTBapaella 3a KOLIT sIKOra-He-
Oya3b iHlIara Bigy sHeprii. ¥ Tapmanapbl — 3a KOILUT
YHYTpaHa 3Heprii, y reHeparapbl 3JeKTpacTaHlbli —
3a KOLIT 3Heprii cTpyMeHs napbl abo Bajpl.

AngHaubIM LIS afHy BeJIbMi BaykHYIO KpbIHilly — akymyJasrtap (man. 125). V im,
SK i ¥ 3BblYalHal GaTapaillbl, BbIKAPBLICTOYBACLIIA SHEPTis XiMiUHBIX pIaKLbIH, AKisd

Man. 125
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Man. 126 Man. 127

anbbiBatolia. Ase § anxposHenHe aj 6atapsek, siKis pa3 HeKaTopbl yac poOsiiiia He-
NPBIFOJHBIMI, aKyMyJIsITApbl MOXKHA 1LIMATPa30Ba 3apamKallb, BSIpTaloubl iM nepiiana-
YaTKOBbIS yutaciiBacii. AKymyJisiTapbl He3aMsiHSJIbHbIS § ayramabisi, MaGilbHbIM T3-
sechone, HOYTOYKY (MaJs. 126). Bes ix HemarubiMa paGoTa KacMiUuHBIX CTAHIIBIH. Y2KO
BhIpabJsionia ayramabisi — asjexrpamadiii (Mas. 127), y saxix akymyJsitap Ciy»Kblilb
He TOJIbKi AJIs1 3aMycKy pyxaBika, ajie i JJsl si3/lbl Ha 3HAYHbIA ajjieraacli.

lanoyHbis BbIBaabI

1. DueKTpblUHbl TOK — HakipaBaHbl PyX 3apaJKaHbIX YacCLiill.

2. Jlnsi cTBapaHHS | MaaTPbIMKI TOKY Y JIaHIYTy HeaOXOAHbl KPbIHillbl TOKY.

3. Y KpblHilax ToKy (reHeparapax) aaOblBaelilla pas3igsiieHHe pPo3HaiMeHHbIX
3apajiay, 1ITo cTBapae HeabXoJHae 3JEeKTpbluHae HanpyKaHHE.

4. Y moGoi KpbIHillbl TOKY anbbiBaelllla repaTBapsHHe sIKora-HeOya3b Bina
SHEPrii § 3JEKTPbIYHYIO SHEPTitO.

KaHTponbHbISA NbITaHHI

LLITo Ha3biBaloLb 3MEKTPbIYHBIM TOKam?

7Kif YMOBbI Y3HIKHEHHS | nMpausarnara icHaBaHHA TOKy?

Lli MmarybiMbl 3neKTpbI4HbI TOK 6€3 KpbIHiLblI? Pactnymadue Ha npbiknagax.

LLITo Takoe KpblHiLa TOKy?

. ki nepatBapsHHi 3Heprii agbblBaloLua Y KpblHiLax TOKY, pasrnegxaHbix Yy napa-
rpace?

6. LLTo arynbHae i WTO po3Hae y 3Bbl4ariHal 6aTtapanki i akymynsatapa?

7. Y aytamabini écub A3Be KpblHiLbl TOKY: akymynatap i reHeparap, sKi gae HanpyxaHHe
TOMbKi MpbI NpauyoYbiM pyxaBsiky. YIKkoe npbi3Ha4Y3HHe aben3BloX KPbIHIL?

o rwp=
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§ 21. 13esiHHi TOKY

lIpaxodacarnne arexmpounolx 3apaday (npaxodicarne mMoky) y acapodosi
cynpasadacaeyya HeKaibKimi 8eAbMi 8ANCHOIMI (DI3iUHbIMI 3’28aMI, AKIA 3 BANL-
KQll KapolCylo NPuLMAHAIOUYA § NPAKNMbIUHOIM Heblyyi. Paseredsin eamols 3°580L.

Acsiponzize, y siKiM mpaxonsillb TOK, Harpapaelllia, y I3ThiM Mpasyssielia uenaa-
Boe 3esiHHe TOKy. [5Ta 1o6pa Bifallb na npasicaHHi ApOTy Mpbl panycKaHHi mpas fro
Toky (man. 128).

Man. 128

Menagita 1ienyaBoe j3esiHHE TOKY Ya/jaBeK JayHo i rmacrsxoBa BbIKapblCTOyBae ¥
9JIEKTPBIUHBIX Npacax, nasuibHikax, KinsuiibHiKax, y saekrpamiirtax (mana. 129)ir. a.

LlensiaBoe fA3esiHHe TOKy Hasipaelllla He TOJIbKi ¥ LBEPAbIX NMpaBajHikax, aJje i
Y rasax (ycriomuiue masianky), i ¥ Bankacusix. [lepakanaemcsi ¥ raThiM Ha Jocielse.
Anycuim y UIKJISHKY 3 pacTBOpaM MeJHara KyrnapBacy J[Ba BYraJibHblsl JIEKTPOJbI i
YrmoubiM ToK (Mast. 130). ¥ako npaz 20—30 ¢ TapMoMeTp nakaxka napeJiiusHHe TIM-
nepartypbl pacTBopy.

Man. 129 Man. 130
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Man. 131 Man. 132

HarpaBanHne acsipouizst 9/IeKTPbIYHBIM TOKaM, sIKi MPaxo/3illb, pacTayMaubllb Hsl-
wskka. Cisa ssekTpbluHara noJisl, nepamsiiiyaioubl 3apaLkaHylo dacliily (3J/1eKTpoH,
ioH) y mpaBoA3AubIM acsipo/i3i, pa3ransie sie, I. 3H. MaBsJIUBAE sie KiHETHIUHYIO SHEp-
rito. Asie yacuina, sikasi pasraHsiella, IIMaTpas3oBa CyThiKaella 3 dJacljinami acs-
pouizst (aTamami, majekyJami, ioHami). CyTbiKatoublcsi, siHa 1epajae iM 4acTKy cBa-
€l sHeprii, WTO i NPbIBOAZILL A POCTY VHyTpaHai 3Heprii npapopassyara acspoiussi.
Tsmnepatypa acsipoji3si napbillaelia. ¥ MasaHlpbl TSMIepaTypa MoxKa jacsraib Mi-
JbéHay rpauycay.

Pasriienzim ByrajibHbisi 3J€KTpoAbl nac/s 2—3 MiH Npaxo/pkKaHHsl pa3 pac-
TBOP TOKY. A3iH 3 iX (3/JyyaHbl 3 Kjemail «—») Makpblycsi ublpBaHABATbIM HaJETam
(man. 131). ['sTa — ubicTas Mea3b. 3HaUbIb, 3JEKTPLIUHBI TOK, MPAX0OA3Ubl pa3 pac-
TBOP, BbIKaHay sillly3 aJiHO J3esiHHe — XiMiyHae. MeHaBita 3 siro janamora i aTpbim-
JIiBAIOLb Y MPAMbICJI0OBACLI UBICTYIO Me/I3b, aJIIOMiHil i iHLLIbIS MeTajbl. Ha raTeiM n3e-
sIHHI 3acHaBaHa xpamipaBaHHe i HikeJlipaBaHHe j3Tajell. XiMiuHae A3esiHHE TOKY MOxKa
ajbbIBalllla i ¥ rasax — YCIIOMHille MaxX a3oHy Yy uac HaBaJibHillbl (a30H — acobas
dopma Kicapomy, iro MaJieKy bl CKIafaoliia 3 Tpox aramay ).

JInst HagipaHHs silIUs ajHaro A3esiHHs TOKY NpaBsiizém jgociel. AGMaTaeM MelIHbIM
i3a/sIBaHbIM JIpOTaM »KaJie3Hbl CTPblKAHb (MOXKHA HeKaJsbKi CK/Ia/3eHbIX pa3aM LBIiKoY)
i npanycuim na Tako# wnyJi Tok (MaJg. 132). [Tannsicém sie 1a IpoGHbIX ¥KaJe3HbIX MPajl-
MeTay (LBiKi, IpyObl, ravki i T. a.). LLInyns 3 TokaM npbiisireae »aJje3Hbisi MpajaMeThl,
I. 3H. siHa cTaJsa Maruitam. BoikmtousiM Tok. LLnysst ryGasie cBae MarHiTHbIs yaacuiBaciy.

MarHiTHae n3estHHe 3J1eKTpbluHAara TOKY, sikoe Hasipaellla Y Tr3ThiM JOCJeN3e,
3’syJsielllla camMbiM yHiBepcasibHbIM JI3esiHHEM. $IHO mpasiy/siena Mpbl NpaxoKaHHi
TOKY SIK Y UBEP/BIX 1le]ax, TaK i § Bagkacisx i razax. MeHasita 3-3a siro y3Hikae TpacK
y paablénpbléMHiKax y yac HaBaJibHilbl. HaBaT kaJsi npbiMycilb HakipaBaHa nepamsi-
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1yalia 3apajpl y MoliHa paspapKanail npactopbl (y THX-
Hillbl TAKyIO 3’By Ha3bIBaIOb MOKAM Y 8aKyyme), TO i
TYT TOK BHIKOHBae MarHiTHae JI3esiHHE.

Y npyroit nasoBe XX cT. Obljli CTBOPAHbI MPbIHUBIIOBA HOBbIS
KpPBIHillbl CBSITJIA. BbinpamenbBaHHe cBsiTsa § iX ajaOblBaelia He 3a
KOILIT BBICOKAH TIMMepaTyphbl MpaBoA3syara TOK acspoassi, a 3-3a
60JblI CKIaAHBIX npauscay. [5This KpbIHilbl (CBATIOABIENbI) CTBA-
patollb CBSlUSHHE 3KpaHa Baiuara maGijbHara TajiecoHa. SIHbl Npbl-
CyTHiUalolb y 9KaHAMI{UHBIX JIiXTapblKax i TJIOCKIX cBsiTiacdopax HO-
Bara naxasnenus (man. 133). TyT BblkapeicTOyBaela sids ajgHo
Man. 133 JI3esiHHe TOKY — CBETJIaBoe.

lanoyHbis BbIBaIbI

1. DeKTpbIUHbI TOK BBIKOHBAe TPbl ACHOYHbIS J3€sIHHI: 11eMJaBoe, XiMiuHae i
MarHiTHae.

2. llennaBoe n3esiHHe TOKy ainbbiBaelllla Y LBEPAbIX, BaJKiX, razamnamoOGHbIX
acsIPOAA3SIX.

3. MarHiTHae J3esiHHe 3JEKTPbIUHbI TOK BLIKOHBAE MPbl MPaXOPKaHHI Ba Ycix
acspOM/I3AX i HAaBaT y BAKyyMe.

KaHTponbHbISA MbITaHHI

1. 9kia OA3esaHHi BbIkOHBAe 3MeKTPbl4HbI TOK?

2. Ui Hagipaeyua ximiyHae O3esHHe TOKY Y UBEPAbIX acapoansax?
3. flkoe 3 BAAOMbIX BaM [3€AHHAY TOK BblKOHBae Yy Bakyyme?

4. Sk pactnymadbiup Lennasoe A3esHHe TOKy?

§ 22. Cina i HanpamMmakK 3NneKTpbl4YHara TOKy

llapayjrnaen yausnne sadol (8ad3arHbl MOK) Y 8Y3KiM pyualKky i j erlboKall
cyonaxodnail pays (maa. 134). lpoiwoina yausnus 8adel a0HOALKABASL — PO3-
HACLb BbLULLIMG Y3POYHAY 8a0bL I 8YCUl i 8bLMO-
Ky. Koavkacys aca sadel, akaa npayakae npas
CAUIHHE pyuas [ cCAUIHHEe paki 3a A0OHOAbKABbL
npamedxcax 4dacy, poanas. Anaraeiuna esma-
i s MY, BHAUIHHI 3apady, AKki npalduoy 3a ad3iH-
Ky wacy npasd nanapouuae causnue cnipaaetl

AAMAAY, HANPOIKAAO KiUdHHAeA AIXMapulka
i npaxcakmapa, moyra adposuisaroyya. Tany
Man. 134 easopayb ab posnail ciae MoKy j npasaodHiKax.
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3a cijay a/eKTpbluHara TOKy npbiMawlb (i3iuHyl0 BesiublHIO, JiKaBa POYHYIO
3apajy, fIKi npaiiloy npa3 nansipouHae csiuaHHE NpaBajHiKa 3a aja3iHKy 4acy. Aba-
3Hauaella cijfa Toky Jirtapai I.

3 azHausHHs BbIHiKae, 1LITO, Bealoubl 3apajl ¢, sIKi npaiiioy 3a npamerkak yacy
¢, Mbl MO2KaM 3Halclli cisty Toky / na dopmy.e:

=49
I_t'

Anginka cinbl Toky § CI 1 amnep (A). I5ra angix-
Ka He BbIBOJBillA Npa3 (GopmyJibl, a BbiOpaHa na da-
moynenacyi. 3ayBaxbiM, wWto 1 A — rsta 3HauHas
ciJia TOKy. ¥ 3BbUaHHBIX JISIMIAUKax, siKis acBSTJSIOLUb
Hallbl KBaT3pbl, ciia Toky poyHa 0,2—0,5 A. ¥ sHep-
razbeparajibHbiX JsiMNaukax siHa § 5—6 pasoy MeHIasl.
Annax npwbl 3amycKy pyxaBika ayramabisis crelbisabHbI
sJekTpamaTop (craprap) (mMan. 135) crnaxbiBae TOK Ci-
nait 200—300 A.

Haangapor, y Takix ycTpoicTBax, K KaJbKyJsrap abo 3JeKTPOHHbI Tal3iHHIK,
ciJla TOKy amaJib y MiJibsipl pa3oy MeHmas 3a 1 A, Tamy cijy TOKy BbIpakalollb yacta
y Miniamnepax (MA), mikpaamrnepax (MKA):

I MA=0,00l A=1-10"%A; 1 mxA=0,000001 A=1-107°A.

Man. 135

Benatoubl af3iHKy Cisibl TOKY, Mbl MOKaM Jlallb i CTporae agHaysHHe a[3iHLbl J1eKT-
pbluHara sapapy. [lancrasiyuibl ansinki cisibl Toky i yacy y dopmyay g =[¢, aTpbimaem
IKn=1A"-1lc.

An3iH KyJOH — rarta 3apaj, fki npaiuoy npas3 nanspoyHae csausHHe npaBaj-
Hika 3 Tokam cinaii 1 A 3a 1 c.
SIki »x Hampamak sJieKTpblyHara ToKy? ¥ MeTrasjax TOK — r3Ta PyX 3JeKTpoHay,

aje § rasax i pacrtBopax (ycrnomHille JOC/el 3 PacTBOpaM MejHara Kynappacy) —
rata pyx JaJaTHbIX i aAMOYHbLIX iOHAy y mpouijerabix Hanpamkax (man. 136, a, 0).

~ s o> o> T
N e o N 4o Om Vo 0> e O
o o O o o7
L t L o oo o> T  o”
s TN Man. 136

Q
(o)}
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JlamoBisticst J1iublilh, WITO TOK y MpPaBajHIKy Ha-
KipaBaHbl Tak, siK pyxatouua y im (abo pyxadi-
cs1 6) panaTHa 3apajkaHblsl dacliillbl.

3Haubllb, TOK Y JIAHLYTy MpaxoA3illb aj 1a-
JlaTHara MoJitoca «+» KPbIHilbl Ja aaMoyHara
«=» (man. 137).

[Tacsist apkphbllust 3JeKTpoHa, siki § 00Jib-
macuj BbIMaaxay 3’ayJselliia HocbOiTaM TOKY,
CTasia 3padyMeJibIM, LITO BbiGAp Obly 3pOOJEHbI
HAYa/Ia, ajie CTapylo JaMOyJIeHACIb 3MAHSLb He
Man. 137 craJi.

lanoyHbIs BbIBabI

1. Cina snekrpbluHara Toky — QiziuHasi BesiublHs, JiKaBa poyHasi 3apay, siki
npanloy npas nansgpoyHae CAYsHHE NpaBajHiKa 3a aA3iHKy vacy.

2. Y CI amgiHka ciibl aJjeKTpbluHara Toky | ammep 3’siysisielia acHoyHai,
I. 3H. sIHAa BbIOpAHa Na JamoyJeHacl.

3. Anginka ssextpblunara sapamy | Knm — rsrta 3apan, siki mpaiiiioy npas
nansipouHae csuHHE MpaBajHika 3 Tokam cismail 1 A 3a | c.

4. 3a Hampamak 3JieKTpblUHAra TOKY BblOpaHbl Harmpamak pyxy JagaTHa 3a-
paJLKaHbIX YacCLLiLL.

KaHTpOnbHbIS MbiTaHHI

. lLUTo xapakTapbl3ye cina anekTpbl4Hara Toky?

. Wro npeiHaTa y Cl 3a apgiHKy Cinbl TOKy?

. Y skix apgsiHkax y Cl BbiMsipaeLLa anekTpblyHbl 3apan?

. LlLTo mpbiHATa 3a Hanpamak SnekTpblyHara Toky?

. Lli cynapae Hanpamak anekTpbl4yHara ToKy 3 Hanpamkam pyxy 3apagkaHblx ydacuiy?

a b~ O =

[lpakTbikaBaHHe 14

1. Lli anHosbkaBbl hisiuHbl CIHC y BbIKA3aHbIX JBYX (akrax: a) y npaBajHiKy
npaiioy BsJiKi 3apaj; 6) y npaBajHiKy Mpaniioy TOK BsJiKal Cijbl?

2. Lli moxa y mpaBajiHiKy Mpaxoj3illb TOK: a) BsiJlikail Cijibl / Mpbl MaJbIM Mepa-
HeceHbIM 3apajze ¢; 6) MaJo# cinbl / pbl BAMIKIM MepaHeceHbIM 3apajze g?

3. 3Haingiue ciny Toky ¥ MiHifiiopHa# Jsamnaulbl, Kaai 3a yac = 1,0 r se cBa-
Y3HHSA Mpa3 CAusHHe Hili npauimoy 3apan g =7,2 K.
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4. Y doraycenbinub 3apan g = 0,24 Kn q.4

Mpaxo/3illb Mpas CrelblsyIbHYI0 JISMITY 3a 4ac MK}%'
t=0,0020 c. Yamy poyHa capaanss cina TOKy

Y JasiMre-yenbiinbl? Yamy Mbl TaBOpbIM TYT 8
a0 cspaHsii cijie ToKy? 6

5. Slki sseKTpbIUHBI 3apaj Mpaxoasilb
3a uac t = 2,0 r GecnepanbiHHall pabGoThI 3Ba- 4
pauHara amapata mnpbl cise Toky [=75 A?
Kouibki s/1eKTpoHay npaxongilb npa3 csysHHe

npaBajHika 3a r'aThbl 4ac?

. u . 0 1 2 3 4 5 to
6. Slkas cina Toky ¥ mpaBajaHiky, mpas

nansipoyHae CsiuHHe sikora npaxomassib N = Man. 138
=1,0+10" snexrponay 3a uac 1 =1,0 c?

7. Tla rpadiky 3anexHacuji nepaHeceHa- I A4
ra sJleKTpbluHara sapauy aj uacy (mas. 138) 06
3HalgiLe Ccisy TOKY y MpaBajiHiKy. D B

8. Tla rpadiky 3asexxHaclii cijibl TOKy aj 0,4
yacy (mas. 139) 3nafiagiie 3JeKTpblYHbl 3a-
paj, siki mpafiioy npa3 nanspouyHae CsAusHHe 02
npaBajHika 3a uyac {=3,0 c. Skyto ¢iziunyto o c ol
BEJIUbIHIO MOKHA BblJIiUblllb, 3HAKLIOYLIbI 1 2 3 4 5 tc
nJiotyy rpamaByroJibHika ODBC? Man. 139

§ 23. OneKTpbIYHbI NaHLyr.
BbiMsp3HHe Cifibl TOKY i Hanpy)XXaHHA

Crosa «aanyye» abaznavae Hewma He CyydnbHae, a makoe, AKoe cKaaoa-
eyya 3 acobrolx 366HaY. 3 AKiX aa 366HAY cKaadaeyya 3AeKmpolinol Aanyye?

DJIeKTPbIYHBI JIQHLYT 3Msililuae, ra-nepliae, KPbIHiLy TOKY, sikas cTBapae He-
a0xolHae HanpykKaHHe, Na-Apyroe, Harpysky, I. 3H. TO€ YCTPOKCTBA, y sIKiM Tp3-
6a CcTBapblllb TOK i BbIKApbICTAllb aaHO 3 SIro nA3esiHHsy. Harpyskail moxka Oblllb Ha-
rpaBasibHiK a0 JisiMIla HarnaJjibBaHHs (LeMJiaBoe JI3esiHHE ), dJeKTpapyxaBik abo 3Ba-
HOK (MarHiTHae J3esiHHe), akymyJsitap (ximiuHae pazesiHHe). 3B&Hami JaHuyra 3’s1y-
JSIIOLLA 3JyYasbHbisl MpaBaibl i KIWOY, sIKi CJAYXKbIlb sl 3pydyHacli i Osicrieki
paboThl, BbIMSIPAJIbHbIST TPLIOOPHI.
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Man. 140 Man. 141

Ha mamionky 140, a Bbl 6aubllle Halnpaciiefibl JaHIyr — JaHIYT 3JeKTPbluHa-
ra JiTxrapbika, a Ha MaJionky 140, 6 — siro YMOYHbI Bigapbic: cxemy 3JeKTpbluHara
nanuyra. [lagnaémiiecst 3 yMoyHbIMI (CXeMaTbIUHBIMI) Bilapbicami PO3HbIX 3BEHAY JiaH-
uyra (maJj. 141):

1 — ranbBaHiuHbl 3/1€MeHT a00 akymyJsiTap;

2 — HekaJibKi asneMeHTay abo akymyJstapay (Gatapas);

3 — 3JIyusHHE NpaBajoy;

4 — nepacsiusHHe npaBajoy (6e3 3JydsHHS );

D — KJII0U JI1s1 YKAIOUSHHSAY (BBIKJIIOUIHHSY ) JIAHIYTa;

6 — mnuayki 3aciieparajbHik (JUis aBapbliiHara pa3pbiBy JaHIyTa);

7 — JsiMna HanaJjbBaHHs;

8 — 3JIeKTPbIUHbI 3BAHOK;

9 — pasicrap (npaBajHik, siki cTBapae TOKy 3HauHae Npolliji3esHHe) (Jall. re-
sister — cynpauiyasia);

10 — paacrar;

11 — saekrpapyxasik;

12 — npbi6op Uit BEIMSAPIHHS ClJIbl TOKY (aMmepMeTp);

13 — npbiGop As1 BHIMSIPIHHS HAMpyKaHHs (BaJbTMETP);

14 — wkJieMbl NAIKAIOYIHHS KPbIHIiLlbl TOKY.
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Man. 142

Ciny Toky y JaHLyry BbIMspalollb 3 JarnaMmorain
crielbisiibHara npeibopa — amnepmerpa (masn. 142).
Jls1si BEIMSIpSHHSA Cislbl TOKY ¥ HallpacueHibM JIaHILy -
ry (man. 143, a) mbl naBiHHBI abaBsi3KOBa pa3apBallb
JIAHLYT Y JIIOOBIM MeCLbl i § I'3Thl pa3pbly NaIKJIIOUYblLb
npeibop (mas. 143, 6, 8, ¢). Takoe najk/iousHHE Ha-
3bIBalOllb MAC/SAOYHbBIM.

Ba ycix Bhimankax nakazanHi amnepmerpa Oy-
Jlyllb aAHOJIbKAaBbIsi — 60 Mnpas Jitoboe CcsYHHE JIaH-
yra (ykJouaroubl KpblHilly) Npaxoagillb aisid i ToH »xa
3JIEKTPbIUHbI 3apa/l.

KapbicTatoubicsi amnepmerpam, HeabXoJHa BbIKOH-
Ballb HACTyIMHae: na-nepiiae, jAjs KoxKHara amrnepMer-
pa icHye BepxHsid rpaHilia (rpaniyHas cina Toky). Tak,
JUIsl TakazaHara Ha MaJionky 142 npbiGopa siHa poyHa
[.x= 1,5 A. YkJII0u3HHe npbIGopa ¥ JaHlyr 3 GoJibliai
cijlaii Toky HeanyuyaiabHae. [1a-npyroe, npbl yK/ousH-
Hi npeibopa HeabXoaHA 3axoyBalb MajasipHacub, I. 3H.
KJeMy npbibopa, aJgHauaHylo 3HAaKaM <«+», MaKJIIo-
Yyalb TOJIbKI J1a MPoBafy, §Ki i13e am KJAeMbl «+» Kpbl-
Hillbl.

DJieKTpblUHAE HaNpyXKaHHe XapakTapbidye TIpa-
1a3/0bHACLb 3JIEKTPhlUHAra 1oJisi Namixk AByma Ja-
n3eHbIMi siro myHkrami. Tamy npbiGop, siki BbiMsipae

o+

X

NS

o+

o\

o+

N

N

Man. 144

Harpy»aHHe — BajabTMeTp (MaJj. 144), nanxmiouaioub He Tak, K aMIepMeTp Mpbl
BLIMSIPSHHI CiJibl TOKY. $Iro majik/ioyarolb, He pas3pblBaloybl JaHLyra, 1a 3BsHa, siKoe
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Man. 145

uikapiup. Tak, BaJbTMETp, NaikK/IOuaHbl Ja IMyHK-
tay [ i 2 (man. 145), BbiMsipae HarpyxKaHHe Ha
JiimMTIe, a Jia nyHkray 3 i 4 (ri. masn. 145) — nanpy-
JKaHHE Ha 3JIeKTpapyxaBiky. [lanzeHae najk/to4sHHe
BaJIbTMETPa Ha3blBaloOLb MapanedbHbIM. K i § BbI-
najKy 3 amnepMeTpam, TyT Takcama 3axoyBaellla
naJjisspHaclb Npbl MaAK/JIIOYSHHI.

[Ipbl BBIMSIpSHHI 3J1€KTpblYHAH BeJiublHi BaxK-
Ha pasymellb, WITO aadayJ/eHHe Mpbloopa Y JaHLyr
MOXKa 3MsHIlb sle, IITO BeJibMi HenakagaHa. Ha-

NPBIKJIAJ, Cijla TOKY Y JisiMIle Npbl NAJKIOU3HHI ¥ JaHLyr amnepmerpa (rji. maJj. 143,
0, 8, ¢) Oyn3e He TakoM, sKo# siHa Oblia paHei (ri. mas. 143, a). 3msiHeHHi anObIBa-
IoLA | NPbl NAAKJAIOUIHHI BaJbTMETpA.

[anoyHbisi BbIBaabI

1. A6GaBsi3KOBBLIMI 3BEHAMi JiaHLyra 3’ gayJsionia KpbIHILA TO Harpyska
b b

KJIIOU i 3J1ydaJibHblsl MpaBa/bl.

2. YesKi 3J1€KTPbIUHbI JIAHLYT MOxKa Oblllb MaKasaHbl 3 JAanaMorai cxemsl.

3. Amnepmetp naak/iouaela y pa3pbly JaHiyra (nac/sjioyHa).

4. BasjbTMeTp BbIMsSIpae HarpyKaHHe Mamixk IByMa MyHKTami JiaHllyra i naji-
KJouyaella 1a ix 6e3 paspbIBy JaHlyra (mapaseJsbHa).

5. [Tlpwl ykitousHHI ammepmeTpa i BaJbTMeTpa HeabXojHA 3aXOyBallb MaJsip-
Hacllb i He TMepaBbllliallb MPbl BLIMAPIHHIX IpaHiyHara 3HAUHHs CiJbl TOKY (Ha-

MpyKaHHs ) MpbIGOpa.

KaHTponbHbIA NbITaHHI

oOr 0N~

Mi 114 (rn. man. 145)?

[lpakTbikaBaHHe 15

SIKia 3BEHbI MaBiHEeH MeLb NH06bl 3MEeKTPbIYHbI NaHLyr?

LLITo Ha3bIBaeyua cxemai anekTpbliyHara naduyra?

[ns yaro cnyxbiub i K yknodaeuua y naHuyr: a) amnepmeTp; 6) BanstmeTp?

FKis yMoBblI Heabxo4Ha 3axoyBalb Mpbl BblKapbICTaHHI MaTbIX Npblibopay?

flkoe HanpyxaHHe 6yAse BbiMspalb BafbTMETP, Kami Aro YKNoYbilb MamixX MyHKTa-

1. Bbisnaulie naHy pA3siIeHHST A3MaHCTpAlbIHHBIX amrepMmeTpa i BaJbTMeTpa

(ro. man. 142, 144).

2. Ecub Tpbl NpbIGOpHI ca 3HAUIHHAMI BepXHiX rpaHill BuIMAp3HHS /., = 500 MA,

l..=2 A, [.,=50 A ki 3
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cnipasni JsIMMbI, TMakasaHa Ha MaJioHKy 1467
Hamy?

3. Lli moxHa 3 panamoraii amnepmerpa Bbl3HA-
Yybllb 3apan, fKi Nnpaxoisilub Mpa3 CAYIHHE chipadi
JIIMTIBI 32 4ac sie rapIHHs?

4. Boisnaulle nakasanui - amnepmerpa (1.
mas. 143, 6), kani 3a yac £=1,0 miH npa3 csiusHHe
cnipaJi JaMibl npaxoazilk 3apan g = 12 K.

5. Lli moxxHa cuBAp/LKaLb, LWITO Ja i nacsas nai-

@ KJIIOUsHHS amrepMerpa (ru. madn. 143, a, 6) y

JIAHLLYTY Tpaxoji3iy TOK ajHoJbKaBal Cijibl?

6. Y saHuyry, sKi rnakasaHbl Ha MaJitoHKy 147,

@ BbIKapbICTaHbl GOJbLI CKJalaHbl K04 — rmepa-

kmovasbHik /1. Pactiymauie paboTy Takora JiaH-

uyra. Jlanoyuiue cxemy amrnepMmeTpami, s1Kist 1a3B0JIsILb
BbIMEpAaLlb CiJly TOKY ¥ KOXKHaH JsMIIe.

§ 24. CyBa3b Cinbl TOKY i HanNpy»XaHHs.

3akoH OmMa gnfa y4acTka naHuyra

Man. 147

A0 udaeo 3anemncolyv cira MoKy, ki npaxodsiye y npasadwiky? Yamy cira
MoKy Y 38apaurHslm anapaue fj miavéHol pasoy 60Abulas, HolM Y IAEKMPOHHOLM

eadsinniky? /g adkasy npassdsém uiapae Heckaadarnolx docaeday.

[TagksroublM  HeBsIiKi  KaBaJadyak
criipaJii 2J1eKTparnJliTKi 1a KPbIHiLbI TOKY,
Hanpy»KaHHe Ha BbIXalze Nami KJje-
MaMi SIKOH MOXKHa paryJsiBallb. 3 Ja-
namorail nacjsjioyHa - naakJrodaHara
aMmrepMeTrpa i napaJjesibHa cnipanai —
BajbT™MeTpa (man. 148) 6ynzem BbIMS-

N~
P9 99 e o

L

paub Cijly TOKY i Harpy»KaHHe Ha cnipa-
Jii. YcTaHOBIM Hampy»KaHHe Ha cripaJi

U, =2 B. 3amxuém ko4 i BbIMepaem

cily Toky. SlHa artpeimasacs [/, =0,4 A
(ra1. mast. 148). [laBsaiubiM Hanpy»kaH-

Man. 148

91



Man. 149 Man. 150

He Ha cnipani ¥ 2 (man. 149), 3 passl, 1. 3H. U,=4 B, a 3ateim U; =6 B. [lakazanui
amrnepmeTpa Takcama napsitiubliics: [, =0,8 A (ro. man. 149), [;=1,2 A.

Jlocnen MoxkHa mpausreailb gasnei. Ase y2K0 3 I'3ThIX JaHbIX BbIHIKae, HITO cija
TOKY y NMpaBajHiKy npama npanapupisiHajJbHa HanpyKaHHIO Ha NPaBaaHiKY.

[TanksoublM Lgsinep @ KpbIHillbl TOKY iHLIYIO cripaJib, HAMPbIKAAL Cripajb acBsT-
JAabHAN JagMibl. Mbl 6aubiM, TO Tpbl HanpyKkaHHi Us; =6 B cina Toky ¥ cnipadi Jjisim-
nbl [5=12 MA (mas. 150), mro § cto pazoy MeHll, YbiM Y KaBaJauky cripaJji aJek-
TpamnJiTKi. 3Haublllb, CHipaJb JAMIbl aKadBae G0JibII 3HAYHAE MPOILLiI3esiHHE HAKipaBa-
HaMy pyXy 3apajKaHbix uaciii a6o Basogae y 100 pazoy GoJblIbIM CympariyJeHHEM.

[5Ty HOByIO BesiubiHIO — cynpauiyieHHe — Mbl OyaA3eM MpbIMicBallb ycsKamy
npaBajHiky i aba3navaiib Jitapail R (na nepuiait jiitapel jaljHckara cjoBa resisto —
cynpauiyasitocs ). Tagbl MoxKHA CLBSIP/RKALL: UbIM GOJbLIAE CyNpaliyJeHHe npaBajHi-
Ka, ThIM MeHLIas cina ToKy Y iM (aaBapoTHa npanapliibisiHaibHas 3a/exKHaCIb).

Takim ublHaM, 3 j0c/]enay BbiHiKae: cilla TOKY y npaBajHiky (y4acTky JaHiyra)
npama npanapubisiHajJbHa NPbIKJIaJ3eHaMy Hanpy»XaHHIO i aiBapOTHA Mpanapubis-
HajlbHa cynpauiy/ieHHIo npaBaaHika (y4yacrka JaHuyra).

JlanzeHae cupsip/koHHe HasbiBaellla 3akoHam Oma ans yuacrka JaHuyra y ro-
Hap Hsamelkara BydoHara [. C. Owma, siki ycranasiy sakon y 1826 r. Marsmarbiuna 3a-
KoH OMa MoxKHa 3aricallb:

=U
I—R.

SIk i yesikylo 3akanamepHaclip, 3akoH Oma MoxKHa Naxasaup rpadgivxa.

Ha manionky 151 makazaubl Taki rpadik st cripadi, sikas BblKapblcTOyBaJacs
Y mepuibiM jocaense. Ipacdik nmausspmpKae npamyio rnpanapliblsiHaIbHYIO 3a/eKHACIb
CiJIbl TOKY ¥ NpaBajiHiky aj MpblKJaaji3eHara ja siro Harpy»KaHusi. [3Tbl rpagik Ha3biBa-
elllla BoJIbT-aMIlepHail XapaKTapblCThiKal npaBajHika (cnipasi).
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AngHaubIM, 1ITO HOBAs BeJIUBIHS — CyTNpaLliyieH-
He — aIIOCTpOyBae MpoLi3esHHe acsapoIss pyxy ¥
iM HochOiTay 3apany (3JsekTponay, ioHay). IlpaBaHi-
Ki, fIKisl MaoLb 3HAUHae CyNpaLiyJeHHe, PbIHATA Ha-
3blBallb p33icTapaMi. Y 3JydasbHBIX TpaBajax Mpo-
LiI3esTHHE PYyXy 3JEKTpOHay, sIK Mpasija, H3HA4Hae,
HITO Ja3BaJjisie He yJiuBalb cynpauiyieHHe 3Jydyalb-
HbIX MpaBajaoy Mpbl palliaHHi OoJblACL 3a1ay.

[TsyHbIM cympauiyieHHeM BaJoAalOUb i BbIMSI-
pasibHbIst NpbIOopbl. [Ipbl YK/IIOYSHHI MacasaoyHa Y
JIAHLLYT amrepMeTpa siro cyrnpauiysiente nabdayssielia
Ja ToyHara cynpauiyseHHst jaHiyra. [5ta Bbiksikae
HenaxkajgaHae namsiHILSHHe cisbl Toky. Ka6 rsrara
He 37apbliacs, cynpaliyjeHHe aMmrepMeTpa MaBiHHa
Obllb Hs3HAUHAe. [13anbHbiM Obly Obl amnepmeTp 6e3
cynpauiysennst (R=0). Menasita TakiMm Mbl Oyazem
Jiubllb CynpalliysieHHe amrepMerpa y 3aaauax. Ha-
ajBapot, AabayjeHHe BaJbTMETpa MapaJjesbHa He-
KaTopamy npblGopy (JsiMIie, 3JeKTpapyxaBiky Ha Mma-

I,A
1,2

0,8

0,4

4 6U B

Man. 151

Man. 152

JIIOHKY 145) cTBapae TOKy silllu3 aji3iH «aObIXOAHbI» ILISAX, ITO TaKcaMa P33Ka 3Msi-
Hsie mapamerpbl JaHiyra. Ka6 mas6erHyiib raThiX HeMakaJaHbIX HACTYIICTBAYy, Tpaba

NPbIMSIHSILb BaJbTMETPbl 3 MaKcimMaJsibHa BSJIiKIM CynpauiyieHHeM.

[ sauus a6 BesbMi BaxkHBbIM. [1pbl 3aHaaTa MajbM CympalliyJieHHi JaHiyra cijga
TOKy ¥ iM MO2Ka NpbIHSLb HefamylluaibHa Bsjikae 3HausHHe. [1pbl 3aMbikanHi janiy-
ra, nakazaHara Ha MaJioHky 152, Tok y im npofiaze, GakTbiuHa He 3BelBalOUbI Cyrpa-
uiyseHHs. [5Ta — KapoTKae 3aMblKaHHe JIaHLyra. ¥ TakiM p3:KbIMe MozKa Oblllb carl-
caBaHbl i npelbop, i KpbIHilla TOKY, a neparpsy npaBagoy MoxKa NpbiBecli aa naxapy.

lanoyHbIs BbIBabI

1. Cina Toky y npaBajHiky npama npanapublsiHa/JbHa MpbIKJIaA3eHaMy Hampy-

JKaHHIO 1 aiBapoTHA MpanapublsiHajibHa CynpaliyJeHHio npaBaaHika.

2. YbIM MeHlIae cynpaiiiyjeHHe aMnepmMerpa, ThiM MeHIlIbisl 3MSIHEHH] BbIKJIi-

Kae €H Npbl NaAKAIOUHHI § JIAHLIYT.

3. UbiM Gosiblliae cympalliyJeHHe BaabTMeTpa, ThIM MEHIIIbIS 3MAHEHH] €H BbI-

KJliKae Mpbl NAAKJIIOUY9HHI Y JaHLYT.

4. BoJabr-amnepHasi XxapakTapblCTbiKa MpaBajiHika ysyisie caboi rpadik npa-

Ma npanapubmHaﬂbHaﬁ 33J'[€)KH3CLH CiJIbI TOKY aJl Hallpy2KaHHs.

5. BeikapeicTanHe JaHiyroy 6e3 HarpysKi NpbIBOIZillb la HeJanylJaabHa He-

OsicrieyHara pocty Cijibl TOKY (KapoTKara 3aMblKaHHS ).
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KaHTpOnbHbIA MbiTaHHI

1. CyBs3b mamix fAKiMi hisiyHbIMi BeniybIHAMI ycTaHayniBae 3akoH Oma Ansa ydactka nas-
uyra?

2. 9k pasymeub BbIpa3: «Cina Toky y mpaBafHiKy npama npanapubisgHanbHa npblknaase-
HaMmy Hanpy>XaHHo»?

3. 9k pasymeupb Bblpasbl: a) nNpaBagHiKk Mae BenbMi Manoe cynpauiyneHHe; 6) npaBagHik
Mae BenbMi BAnikae cynpauiyneHHe; B) cynpauiynieHHe anektpassaHka y 5 pasoy 6onbluae
3a cynpauiyneHHe namnadki?

4. Lli moxa y npaBafHiKy npaxoAgilb TOK: a) BeNbMi BAniKal Cinbl Npbl ManbiM Hanpy>aH-
Hi; 6) Manon Cinbl Npbl BAMIKIM HanNpy>XaHHi?

5. LLTo Takoe kapoTkae 3amblkaHHe naHuyra?

6. Y 4bIM HebsicnevHacLb KapoTkara 3amblKaHHs naHuyra?

§ 25. ApsiHka cynpauiyneHHs. Pa3nik cynpauiyneHHs

Mot npoiniceaem koxcHamy npasadHiky acodyro xapaxmapolCmulky — cy-
npayigarenme. Are wamy npasaodHiK «cynpayigaseuyay HaKipasamamy pyxy 3a-
paodxarnslx wacyiy? ¥ aKix ad3inkax semapaeyua cynpayijierHe npasaouika?
Lli moacna s20 pasaivelys?

[IpblubiHaii Taro, 1ITO cifa TOKy Y MpaBaHiKy He MoxKa Melb Jioboe, K 3ay-
rofHa BsJikae 3HausHHE, 3'dyJselia GecriepanbiHHAae CyTbIKHEHHE 4Yaclill — HOCh-
6itay 3apajy (3J/leKTpoHay, ioHay) 3 uaciiuami npaBoagsuara acspojuas (aTamami, mMa-
JieKyJiaMi, ioHami).

[5Ta npbiBoA3ilb 1@ 3HIXKIHHSI CKOPACLL HaKipaBaHara pyxy HocbbiTay 3apamny, na-
MsIHIIIAe MepaHocimMbl 3apajl, a 3Haublllb, MaMsiHIIae i ciqy Toky. MeHasita raThis cy-

ThIKHEHHI i BBIKJiKalOLb HarpaBaHHe IpaBoa3sivara acsapoanss.

U

Bripasiyiubl cynpauiyiente 3 3akony Oma: R = e

Jgennss — 1 Om (y ronap [.. Oma):

YBAA3EM aJ3iHKY cynpauiy-

_ 1B
10m= A"

1 OM — rara cynpauiyieHHe npaBajaHika, y AKiM npbl HanpyxaHHi 1 B npa-
xoa3iub TOK cinan 1 A.

1 Om — HeBsiikae cynpaiiiyieHte. ¥ cripasieil 3BbIUalHBIX 3J1EKTPaJSMIT STHO
CKJajae COTHi OM, TaMy cynpaliyieHHe dyacTa Bblpaxkaiollp y kijnaomax (kOwm) i me-
raomax (MOwm):

1 kOm= 1000 Om=1 + 10° Owm;
1 MOwm = 1000000 Om=1 + 10° Om.
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Beisnaublllp  cynpauiyjenHe  npaBajaHika
MOXKHA, BbIMepaylibl Hanpy:kanie U Ha im i

cisty Toky 1y im, ma dopmyse: R = % Ane ic-
Hye i CreublsyibHbl MPbIOOP /151 BIMSPIHHS Cy-
npauiyseHiss — ommeTp. 3 Halnpacueiiibim
OMMeTpaM BbI 3MOKalle MasHaémilua y npak-
ThIKaBaHHi jia ratara naparpada.

BriBenzem dopmyJy aist pasfiky cymnpartiy-
JienHst. [lyist ratara BblkapblcTaeM JIaHUYT 3 Kpbl-
Hillbl TOKY, aMmrepmeTpa i naHeJsi 3 npaBajHika-
Mi, sKisg pacienytouua (magn. 153). Ha naueni
3aMallaBaHbl 3 TMpaBajHiKi 3 HiXpomy — crie-
LblJIbHAra CrJaBy Jisl criipasiedl HarpaBaJibHbIX
npbiGopay. Anzin 3 ix AC mae anBox aj cspaisiHbl (Kaema B), 1Ba Apyrisi HIXpoMaBbisi
npaBajiHiKi CKJ1aj3eHbl pazaM i ykmouaHbl namik nynkrami A, i D. Yauséptol npasaj-
HIK 3 »Kajieza yKJ/iouaHbl namik myHktami A, i £. Yce daThipbl MpaBajiHiki Matollb poy-
HBIS JIay?KBIHIO i TJIOLIYY MansipoyHara Cs4sHHs.

YKJouaoubl § JaHIyr cnavyatky L3J/bl NpaBajHiK (JaHIyr 3amblkaella y nyHK-
e C), a 3aTbIM NaJIOBY TaTara npapajiHika (KaHTakT rnepaHociuua y nyHkT B), 6aubiM,
LITO cina TOKy napsuliuBaena ¥ 2 pasbl. 3Haubllpb, CynpaliyjeHte 1aaara npabajaHika
Y 2 pasbl GoJibliiae, UblM CynpatiiyjieHHe sro najoBbl. [HAKII Kaxyubl, cynpauiyieHHe
npaBajHiKa npama npanapupisiHajbHa Aro JayXbiHi.

[TanxsmoublM y snaniyr nayaprosa angdin npasaaik AC, a 3aTbiM JiBa CKJIai3€HbIX
pazam A,D. Cina Toky ¥ annbiM npasajniky AC y 2 pasbl MeHIIasi, YbIM y CKJIAJ3EHbIX
npaBajiHikax A,D, siKis MO)KHa pasr/isialb sK anasiH, aje 3 MajgBoeHbIM MarspoOYHbIM
csYsHHEM. 3Haublllb, cynpaliyJeHHe MnpaBaaHika ajaBapoTHAa MpanapipbisiHaJbHA
NJIoIYbI Ir0 MansipoyHara CsY9HHS.

[TapaynaeMm usinep cijibl TOKY y MpaBajHikax aJHOJbKABbIX MaMmepay, aje 3 po3-
HbIX paubiBay: 3 Hixpomy (AC) i 3 xkanesza (A,£). Akaspaella, 1iTo cina ToKy y »Ka-
JIE3HBIM TpaBajiHiky npbikaagHa y 10 pasoy Gosiblias, a cynpaiiysieHde y 10 pazoy
MeHllIae, YbIM Y HiXpoMaBbIM. 3Haublllb, CynpauiyieHHe npaBaaHika 3ajexbllb sLyd
i an poay pa3ubiBa, 3 sIKora BbipabJjeHbl NMpaBaHiK.

PasysbraThl focienay jaspaJsiolb 3anicaib GopMysty jJsi passiky cyrpatliyJ/ieHHs
npaBajHiKa:

Man. 153

KasditpieHT p HasbiBaollb ya3edbHbIM cynpauiyieHHeM paubiBa. [3Ta xapakra-
pbICThIKA He KaHKp3THa pasrJisjlaemMara rpaBajiHika, a paublBa, 3 sikora €H Bbipal-
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genbl. ¥ Cl ynzenbHae cynpaujyiente p = RTS BeIMsipatollb 'y Om * M. [lakosbki Ha

NPAKTBILb! JAAY?KbIHIO [PABAHIKOY BbIMAPAIOLb 3BbluailHA y MeTpax, a IJoLvy na-
NsipoYHara CsYSHHS § KBaJApPaTHLIX MiJiMETpax, TO yA3esabHae cyrnpalliyJeHHe 3pydHa

2
3anicsaupb y OM% SHausHHi ya3esbHara cynpatiiyieHHs 1Jisi PO3HbIX paubIBay Ma-
KazaHbl ¥ TabJilbl 5.
CaHe janzeHbIxX yaseabHbIX cynpauiyjaenHsyy npoctbl. Kasi pis Hixpomy 3HausHHe
p=1,1 OM'TMMQ, TO T'3Ta 3HAUbIlb, LITO HiXpOMaBbl MpaBajHiK AayKbiHEH | M i na-
nsapouHbIM causHieM 1 Mm? Basonae cynpauiyaennem 1,1 Owm.

Ta6ninab. ¥nzeabHae aekTpbluHae cynpatiyieHHe Hekatopbix paubiBay (npbi £ = 20 °C)

2 2
PsubiBa P, Om- PsubiBa P, Ow-m”
M M
Cepabpo 0,016 Matnranin (cniay) 0,43
Mensb 0,017 Kancranran (cray) 0,50
3oJi1aTa 0,024 Pryub 0,96
Amowminii 0,028 Hixpowm (criay) 1,1
Banbppam 0,055 Dexpaib (cnnay) 1,3
JKanesa 0,10 Ipagpir 13
Csinel 0,21 dapdop 1-10"
Hikenin (cnunay) 0,40 Dbanir 1-10%

3BsipHille yBary Ha HeBsUIiKisi 3HAUSHHI Ya3esibHAra cynpauiyjeHHs Metasay, sikis
NPLIMSHSIOLLA IS 9JIEKTPANpPaBoKi: aJlIOMiHII0 i Measi.

Cencatibisiii Ha navatky XX cT. ObUI0 ajIKpbIlié 3BbinpaBoaHacui. [Ipbl BesibMi 3HAUHBIM axa-
JapksHHi (npeikaagHa ga —270 °C) cynpauiysienne HeKaTOpbIX MeTajay pabiacs pPOyHbIM HYJIIO.
3BbILLTPABO/IHbIS METaJIbl HE HAarpaBalolllla HaBaT Mpbl BsJiKak cijie ToKy ¥ iX. ¥ ugnepauiti yac 3Hoii-
JI3eHbl PIUBIBBI, 3BBILINPABOAHACLb SIKIX Jacsraelilla Mpbl 3HauHa MeHLIbIM axasaaeksHHi. Ha tiayma-
UsHHE 3BBILINPABOJHACL ByUYOHbBIM CriaTpa6isacs HeKaJjbKi I35cATKay rajnoy!

lanoyHbIsA BbIBabI

1. DuekTpbluHae cympaliyieHHe XapaKTapbidye yaacliBacib NpaBajHika akas-
Ballb NPOLiI3esiHHE HaKipaBaHaMy PyXy 3apazkKaHbIX YacCLiLL.

2. TlpblublHail y3HIKHEHHSI cympaliyaeHHs 3’styJsiiona GecriepanblHHbISA Cy-
TBIKHEHHI 3apajzKaHbIX Yacllill 3 YaclilaMi p3yblBa MpaBaHiKa.

3. CynpauiyseHHe npaBajHika 3a/exblllb a1 POy P34blBa i reaMeTpblUHbIX
namepay rnpasajHika (1ayKblHi, MJIOLIYb] AN POYHAra CSIYSHHS ).

4. Anginkait cynpauiysenns y Cl 3’sysisieria 1 om.
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KaHTpOnbHbIS MbiTaHHI

1. Wto abmsxoyBae 3Ha43HHE Cinbl TOKY Y npaBagHiky?

2. Wro npeiHgTa ¥ Cl 3a ag3iHKy cynpauiynieHHsa?

3. 9K 3anexbiup cynpauiyneHHe npasagHika af Aro reaMeTpbl4HbIX namepay?

4. lTo nakassae yasenbHae cynpauiyneHHe paybiBa? OM'MM2
5. 9k pasymelpb Bblpas: «YasenbHae cynpauiyneHHe csiHLy poyHa p = 0,21 T»?

[Mpbikaaapl pauisHHs 3aaay
1. Bruipasine y acHoyHbix anginkax Cl ynzenbHae cympaiiiysieHHe —CBiHILY

P_OQI Owm * Mm?

OMm - Mm> .
Pamsnne. 3ananzenae 3nausnne p=0,21 ——— mnakasBae, IITO CBiHIIOBHI
M

npaBamHik aayxkpiméi [= 1,0 M i nuomail nanspounara csusuus S= 1,0 Mm? mae cy-

npaujyneHse R = ‘p‘ =0,21 Owm. Beipasim rata 3nausnue y acnoynbix aadinkax Cl:

Owm * Mm? Owm-0,000001 M2

p=0,21 — =0,21 =21-107 Owm * wm.

3nausnne p=2,1 -+ 107 Om * M asHayae, WTO NpaBaaHiK AayKbiHER [=1,0 M i
nyomyail nanspounara csasnua S = 1,0 m? Mae cynpauiyienne R = ‘p‘ =2,1-107"Owm.
Ankas 3akanamepHbl: IpaBaHiK, csusnHe skora S = 1,0 M* y MiIbéH pasoy Gosib-
wae 3a csusune S = 1,0 Mm%, maBiHen Melb cynpauiyienHe ¥ MiJb&H pasoy MeHuiae.

2. I'lpbl naaxaousHHi a KpbiHilpl HanpyKaiHem U= 4,5 B HikesinaBara npasaj-
Hika nanspounbiM csausnuem S=0,20 mm* npas aro npaiimwoy Tok cinait /=300 MA.
Slkast nay»KbiHs npaBajHika?

Jlansena: Pamsnne

U=4,6B Beipasim cymnpalliy/sieHHe TpaBajHika JBymMa criocabami:
e 2 o o . o

S =0,20 mm na yBenazenan gopmysne R = L nanamoran 3akony Oma
_ 0,40 Qo U >

p=1Y M R= e [IpblpayHyem npaBbisi yacTki abGen3Biox opMy.:

/=300mA=0,30A %l = % Ancrons [ = [FJ)—S [TakoJsibKi csiusHHE TpaBajiHi-
2 . . .o

[—: Ka 3aja13eHa y MM?, TO 3aricBallb yJ3eJbHae CyrpaiiyJaenHe

¥ acHoyHbIX anaginkax Cl He 6ynzem:

45 B+0,20 mm>
[ = ’Z 020m0"  _ 75,
0,40 “M" MM 030 A
M

Ankas: [=7,5 m.
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[MpakrbikaBaHHe 16

1. IlpoBan cynpauiyienHem R,= 16 Om paspssaJi Ha ji3Be poyHbisi yacTki. [la-
payHaille cynpaliyJeHHi i ya3esbHbls cynpalliyJeHHi HOBbIX PaBaIHIKOY i 3bIXOAHAraA.
Slkim Oynge cympailiysieHHe ABYyXXKblJIbHara mpaBajiHika, fiKi aTpbIMaHbl 3 J3BIOX Ma-
JIaBiH 3bIXOJHATA MPOBAJy?

2. SIx nmpaBisibHa ubITalb Qopmyay R = %z «cynpauiy/JeHHe npasajHika npama
npanapupisiHasbHa HamMpy»KaHHIO i afBapoTHA MpanapliblsHagbHa cile ToKy» abo «cy-
npatjyJjeHHe npaBajiHika poyHa afgHOCiHe Hanpy:KaHHsS Ja Ciibl TOKY>»?

3. Uamy poyHa cija Toky y npaBanHiky cympauiyieHem R =20 kOm npbl Ha-
npyxanHi Ha im U=4,0 B?

4. Tla naanmicax Ha Jsamnadupl «3,5 B; 0,26 A» 3Haiingiue cynpaiiy/ieHHe sie
criipaJi.

5. Slkoe HanpyxaHHe Tp36a majaub Ha npaBaiHiK cymnpatliyieHHeM R =20 Ow,
Ka0 cTBaphilb Y iM Tok cisai /=50 MKA?

6. BbikoHBaloubl npakTbiuHylo paboTy, BydaHb BbiMepay Ccijlly TOKy y pasicTa-
pbl cynpauiyseniem R =4,0 Om i Hanpy»KaHHe Ha r3ThIM pasicTapbl. Bri3dHaule na-
KasaHHi BasibT™MeTpa, Kaji amnepmerp nakasay /=0,30 A. Hauapuiue cxemy Taxora
JIaHILyra.

7. SIkim cynpatliysieHHeM BaJiojlae MaToK »KaJje3Hara Jpoty aay:keiHéi /=200 w i
nyolyai nansipounara csusnus S = 2,0 mm*?

8. Ha wmnysto BbiMsipasibHara rnpbibopa cymnpatiiyiediHeM R =400 Om HamoTaH
apot payxbinéi [=80 M i nansgpounbim csusnnem S=0,10 Mm% 3 sikora MaTspbisity
BbIpabJieHbl APOT?

9. CBiHLOBbI APOLIK MJIayKara saclieparajibiika mae csusnne S=0,50 mm?i nay-
KbiHio [=2,0 cM. Tlpbl sikiM HanpyKaHHi cijla TOKY § JPOLIKYy MOKa MpbIHslb Ipa-
HiuHa JanyidajbHae sHausHne /;, = 10 A?

10. ITabynyiile rpacdik 3sajexkHacii Cijibl TOKy Y TNpaBajHiKy cynpaliyjeHHeM

R =15,0 Om an HanpyxKanhsi, sikoe 3Msinsieria afa 0 B na 20 B. An uaro 3anexbiip

ByraJsi Haxijy rpadgixa?

11. Slkim cynpatiysieHHemM BaJsiojlae BajibpaMaBbl JPOT MAMsPOUHLIM CSAYIHHEM
S=0,10 mm? i macaii m =7,72 r? HlublibHacups Baasdpamy D = 19,3 $

12. Hpot cynpauiyseHem R,=8,0 Owm Harpaji i mnpausrHyJi rpas BYy3KYHO

anryJiny (gisbepy), WITO TPLIBAIO Ja TajBaeHHsl sir0 JayxKbiHi. $IkiM crasa
cynpatiyjaeHHe 1poTy?

98



s N
1 2 3
0,5\\\\\\\11111 , 5
26 davnn o 9 \\\\\ ////10

RO g 0,05\\\ 7, 20
00.0\51\\\\ 7, /20 b 0 A\ 4 [co)

N /
N J

Man. 154

13. Ha mamonky 154 nakasanbl ommeTp i siro wikasna. lasoyHbimi vactkami

yerpoiicTBa 3’Ayasitoliia 6aTapsiika i rajbBaHOMETP (@auyBaJibHbl PLIGOP JJIS Bbl-

MSp3HHSI TOKY). P33icrap, cynpauiyieHnHe sikora Tp>6a BbIMepallb, Najkaoyaelia
Jla 3allickayak, 3aMblKaloybl TaKiM YbIHAM 3JIEKTPbIUHbI JAHLYT. PacTiaymaule npbiH-
bl pa0dOThl Takora rnpbloopa i pasMsiliusHHE I3SJICHHAY Ha Sro LIKaJe.

§ 26. MNacnagoyHae 3ny4Y3aHHe npaBagHIKoy.
PaacTaTt

Y natinpacuyedwioin sanyyey da KpoiHiyol nadkaiodaeyua ad3in cnajcoleel
(AaMnauKa, ILeKmpapyxasix, IMeKmpassanor i e. d.). Aae, ak 8ol o 6auoiii
HQ MAAIOHKY 145, iy raHUye MONCHA YKAIOUbLLL A0HAYACOBA | HEKAAbKI CRAICHLY -
UoY, 3AYUbLYULbL X NAYHbIM HblHAM. SIKIM dca 3aKanamepHacuam naonapaoxkoy-
saouua Aanyyel, AKi SMAWULAOULL HeKAAbKI cnaxcoljuoy? Sk 6oabul 8oleadna
ix 3ayuays?

CaMbIM TIPOCTHIM BijlaM 3JIy4sHHsI 3’styJisiellla nacasaoyHae, rnpbl sKiM MpaBajiHi-
Ki (CrakblyLibl), siKisi 3/1yualolilia, Maiolb a agHaMy aryjibHamy MmyHKTy (MaJj. 155):
B — nns npaBagHikoy R, i Ry, C — 1yid npaBajHi-
Koy R, i Ry. ITacasiioyHa Mbl YKItouaeM amrepmerp. AR g R ¢c R p
Y nacjsoyHbIM 3Jy4sHHI BbIKOHBAOLIA TPbl ra-
JIOYHBIST 3aKaHaMepHACLIj.

1. Cina Toky Ba ycix nmpaBajiHikax aJHOJIbKaBasi: o @

I=I=I=1. (1) Man. 155
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2. Hanpy:kanne Ha yuacTKy 3 mac/siloyHa 3/1ydyaHblX MpaBajHikoy poyHa cyme Ha-
NPYKaHHSY HA KOXKHBIM 3 iX:

U=U,+U,+U,. (2)

[5Ta 3akaHamepHacllb BbiHiKae 3 (isiuHara csHcy HanpyxKauHs. [loyHas pabora
3JIEKTPBIUHBIX Cisl Ha §uacTKy AD poyHa cyme paGoT, BblKaHaHbIX Ha yuactkax AB, BC
i CD (rn. mana. 155).

3. I'la zakone Oma U=IR, n3e R — cynpauiynenne yesro yuactka AD; U, = IR,
Us=1Ry, Us=IR,.

[TaycraBiyibl raThisi Bbipasbl § dopmyay (2), atpeiMaem: IR =[(R, + Ry + R3), a6o

R=R, + R, + Ry. (3)

[loyHae cynpauiyieHHe yuacTKa JaHilyra 3 nacjasaoyHa 3Jy4aHbIX MpaBagHiKoy
poyHa cyme cynpalliyJieHHs1y acOOHbIX NPaBaJHIKOY.
JIJ1s1 BbIMAJKY aHOJIbKABBIX TIPABAJIHIKOY pasJiik criparniaenia:

R=NR;,

n3e N — JliK aHOJIbKaBbIX MpaBaiHiKoy cynpaliyieHHeM R KOXKHbI.

Pocr cynpatiynenns yuactka Janiyra npel gabaysieHHi § Aro HOBBIX MpaBajHIKOY
TJIyMaublllla MaBesiusHHEM AAVKbIHI MpaBoa3avai uactki. [5Ty ysacuiBacub Mox-
Ha BBIKApbICTALb /ISl MAMSIHILUOHHS Cijlbl TOKY y JIaHLyry Oe3 3HDK HHSI Harpy:KaHHs
KPbIHILLbI.

J1st mpakThluHara paryJsiBaHHs CiJlbl TOKY ¥ JIQHLYTy 3pydHa MpbIMSHSILb Clle-
LblslJIbHAE YCTPOHCTBA — pa3acrar.

Ha maJjtonky 156, a naxkasaHbl 3HeLIHi
BBIMVISIL camara rpocrara naysyHkoBara Jia-
GapaTopHara psactata. Ln ysyase caGoii
JIOyri IpoT 3 HikeJiHy abo iHlIara crjaBy 3
BSWUIIKIM ~ yJ13€JIbHBIM ~ CyNpaLliy/JleHHEM, Ha-
MaTaHbl Ha KepaMidHbl UbLTIHAD. AN3iH Ka-
Hell rarara JIpoTy BbiBel3eHbl Ha Kiemy A.
[la npaBonssiubiM CTPbLKHI BeJibMi MaJjiora
Cynpauiy/JeHHsl cJi3rae JiaTyHHbl [1ay3yHOK,
SIKi LIYbl/IbHA TpbILiCKaellla Aa BiTKOY 1po-
Ty 3 aboaByx 0akoy. Jlyist 3/1yusHHs 3 nay3yH-
Man. 156 KOM CJIyXKbillb Kiema B. Ha manionky 156, 6

100

a 60m;2A




cXeMaTbhluHa [aKa3aHbl p3acTar, siki MoxKHA YKJioualp Y R’
9JIEKTPbIUHbI JIAHLYT 1pa3 kiaembl A i B.

Ha masionky 157 no6pa Binaiib npbiHibIl paboThl pa-
acrara. [loynae cynpauiyyiente Jjanuyra ckjaagaenya 3 cy-

o o . . ) R |
npauiy/ieHHst R, ssiMnauki i cynpauiysieHHsl ykJjaouaHad y 4 B:|
JIAHLLYT YacTKi APOTY (Ha MaJIlOHKY 3allTpbiXxaBaHa) pacra- A C
ta. HesawrpbixaBaHast yacTka JApOTy ¥ JIAHLYT He VKJIO- Man. 157

uyana. Kasi smsHilb craHoBillUa maysyHka, TO 3MeHilllla

JIay>KbIHS YKJIOYaHaH y JIAHLYT YacTKi APOTY, LITO NMPbLIBAA3€ 1a 3MSHEHHS Cislbl TOKY.
Tak, kaJsi nepacyHylb nayayHok y kpatHsie npaBae cranoBimda (nyHkr C), To y JaH-
uyr Oyn3e YKJo4aHbl YBeCh APOT, CylpaliyieHHe JaHlyra cTaHe HalOoJbLIbIM, a cila
TOKY — HaWMeHl1laM.

[cHytolb i iHILIBIS ThIMBI pactaTay, aje y TIXHillbl, HAMPbIKIAL y 3JeKTpaTpaHc-
napue, paryJipoyka cijibl TOKy p3acratami BbILACHSEA iHWbIMi, O0OJIbLI BbIFaAHbIMI
3J1eKTPOHHBIMI paryastapami. CripaBa ¥ TbIM, LITO, NaMSIHIIAIOYBI CiJTy TOKY ¥ JIAHLYTY,
psacraT caMm HarpaBsaelllia, Ha IITO pacxofyellla 3HauHast sHepris. [Ipbl BaikiM 3Ha-
Y3HHI CiJIbl TOKY CIipaJib pactata Moxka neparpaliiia i psactaT nepacraHe npatasallb.
Y 2JIeKTPOHHBIX ParyJasiTapax raThisl CTPAThl ¥ A3SACATKI i COTHI pa3oy MEHILbIS.

[lacnsoynae snyusHue asekTpanpsibopay y Oblle He npbiMsiHsienua. [1pananyem
caMacToiHa naaymalb yamy.

[anoyHbisi BbIBabI

1. Cina Toky y nacssyioyHa 3Jjydanblx NpaBaiHikax ajHoJbKaBasi.

2. Hanpy:xanHe Ha yuacTKy 3 macjsioyHa 3JiydaHbIX TPABafHIKOY pOyHA CyMe
Harpy»KaHHAY Ha KOKHBIM MpPaBaIHiKY.

3. CynpaluliysieHHe yyacTka 3 Nac/siioyHa 3JydaHblX MpaBaaHiKOy poyHa cyme
cynpatuiy/JaeHHsy acoOHBIX MPaBajIHiKOY.

4. Psacrar nasBajsie IJayHa paryJsaBalb Clly TOKY Y JIAHLYTY.

KaHTpOnbHbIS MbiTaHHI

1. Yamy cina Toky ¥ macnagoyHa 3nydaHblX npaBafHikax He mMoxa Obllb po3Han?

2. 9k 3BfizaHa HanpyxaHHe Ha y4acTKy 3 nmacnsgoyHa 3fydaHbix npaBafHikoy i Ha aco6-
HbIX MpaBapgHikax? Yamy?

3. 9k i yamy 3msaHseuua cynpauiyneHHe yyacTka 3 nacnsgoyHa 3fydaHbiX npaBapHikoy
npbl gabayneHHi y Aro HOBbIX NpaBafHikoy?

4. $IKi NpbIHUBIN ParynsiBaHHA Ciflbl TOKY ¥ NaHuyry 3 ganamoran paacrtata?

5. 9k pasymeub Hagnicbl «6 Om; 2 A» Ha nabapaTopHeiM paacTaue?
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[Mpbiknaapl paiaHHs 3aaay =

1. Bbi3Haule naxkazanHi npbibopay y JiaHlyry, sKi
nakazaHbl Ha ma/ioHKy 158. Cympauiysenni pasicrapay
R,=20 Owm, R, =40 Owm. Ha cynpauiysenne amnepmer-
pa He 3BsIpTallb yBari; cymnpatiy/jeHHe BajsTMeTpa Osic-
KOHLA Bslylikae.

Man. 158

Hansena: Paumsnne
U=6,0B [Toynae cynpauiynente Jganuyra R=R, +R,=60 Om. Cynpa-
R, =20 Owm uiyJieHHe BaJIbTMETpa He yJjiuBaeM, MaKOJbKi TOK y iM I[paKTbluHA
Ry =40 Om He npaxomgiib. Cia TOKy:

_7_7_U_60B _
I—? [_II_IQ_R_&)OM_O’IA'
Uy—>? Hanpy:kanHe Ha mepiubiM pasicTapbl:

U=IR=0,1A-200m=28B

Ankas: [=0,1 A; U, =2 B.

. KoJibKi MiHISLIOPHBIX JisiMIIauaK cynpaliyJeHHeM = M, pasJiyaHbIX Ha
2. K y y R,=1000
cisty Toky /; =68 MA, Tpa6a Y3sib Agist énauHai TipJasiHIbl, SKas CiKyellla HarpyxKaH-

Hem U =220 B?
Hansena: Pamsunne
/[, =68 MA=0,068 A 3HOWI3eM HaTpyKaHHE Ha aJiHOM JIIMIaullbl TipJIsTHIbI:
R, =100 Owm U, =1R, = 0,068 A- 100 Ou = 6,8 B.
U=220B

JIik nsMnauvak Gynge:
N—?

N=Y -220B_3935 .

U, 68B

JIik sisiMnavak nasiHeH Oblllb URJbIM, LWITO gae N = 33.

[Ipananyem camim 3narajaiiia, 4yamy npbl akpyrjeHHi Oblli napyiianbl apbihme-

TbIYHbISA l'[paBiJTbl AKPYTJIEHHs.

Apgkas: N=33.
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[MpakTbikaBaHHe 17

1. Hamy poyHa moyHae cymnpaiiiyJeHHe yyacTka JaHIyra 3 nacjsaoyHa 3JydaHbiX
pagicrapay R, =200 Owm, R, =0,40 kOm, R; =500 Om?

2. Jla xpbiiupl 3 Hanpyxkanhem U= 12 B napk/iiouansl nacssjoyHa pasicrapbl
cynpauiyierHem R, =8,0 Om i R, =16 Om. Hamy poyHa royHae cynpatiiyjieHHe JiaH-
uyra? $lkas cizia Toky ¥ KpbIHillbl i § KO2KHbIM p3sicTapbl? Slkoe Hanpy:KaHHe Ha KOX-
HBIM p33icTapbi?

3. Kosibki ajHosbKaBbIX JisIMIIauak, pasJiyanbix Ha Hanpyxanue U, =12 B, tps-
6a y3supb s énadHai TipJsHabl, sKas Najak/aoyaeliia ja ceTki Harpy:aHHem U=
=220 B?

4. Pasicrap cynpauiyiennem R=8,0 OM 3myuanbl nac/isioyHa 3 HIXpOMaBbIM
apotam cstusnnem S = 0,22 mm? i paykpinéii [ =80 cm. Boisnauue ciny Toky Ba yuact-
Ky JIaHLlyra npbl nagaubl Ha siro HanpyxKauus U= 12 B. Slkimi Oyayub Hanpy:kaHHi Ha
abo/ByX INpaBajiHikax?

5. Ila kpbiHilpl, gxkasg gae Hanpyxanie U=4,0 B, nanyusuii pasicrap cympartiiy-
genneM R, =8,0 Om i macasjgoyHa 3 iM pa3sictap 3 HeBAIOMBIM cympailiyieHHeM. Bbi-
3Haulle cyrpallyJ/ieHHe Jpyrora pasicrapa, kKaji cina Toky y aanuyry /= 0,20 A.

6. Jlammny cynpauiysendHem R, =4,0 Owm, passiuaHyto Ha HaMiHaJibHae Hamnpy»KaH-
He U, =12 B, Tp36a najk/oubllib Ja KpbIHillbl, sikasi Mae HanpyxanHe U= 15 B. fIkoe
JlazaTkoBae cyrnpatiysente Tpa6a ykioublup y jganuyr? Lli nageiize mist rataid MaThl
ILIKOJIbHBI la0apaTopHbl pyacraT?

7. Pasicrap cynpauiysnennem R, =12 Om najk/iouansl nacjsiioyHa 3 jadapaTtop-

HbIM p3actataM Ja KpbiHillbl HanpyxXauHem U=4,5 B. flkoii 6ynze cina Toky ¥

JIAHLYTY Tpbl KPaMHIX CTaHOBILIYAX Nay3yHKa pacTaTa i Mpbl YCTAHOYLbLl Ar0 Ha
csIpaABiHY?

8. LLi saycénpl MoxKHa BbIKAPBICTOYBAllb 3aMeCT paacTtaTa 3 Haanicami «6 Ow;
5 A» paacrat 3 Haanicami «6 Om; 2 A»? A naausapor?

9. 3uyublyiibl nacisjgoyHa Jj3Be Jsimnadki 3 Hammicami «12 B; 5 A» i

@ «12B; 0,2A», ByuaHb Xalley TNajKIOUbIIbL iX Ja KPbIHilbl 3 HampyxKaHHeM

U =24 B. Annak HacrayHik 3abapaniy siMmy rata pa-
6ilb, NansgpaA3iylibl, WTO TaKoe MNAIKIIYSHHE MOXKa
MpbIBeCli Ja rneparapaHHs aaHOH 3 JsgMmmavak. $Ikoii?
Yamy?

10. Beimsipatoubl HanpyxKaHHe Ha JsIMIIaulbl, BY-

YaHb NaMbIKOBA YKJIOUbIY BaJbTMETP He Mapasesib- N\

Ha, a nacjsgoyHa 3 & (man. 159). Ui ana6’euna ® \J
TAaKoe YKJ/IOU9HHE HA CBAYIHHI JIAMIIAUKI i HA NAKa3aH-

HSX amrepmerpa? Man. 159

— -+ N
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§ 27. NapanenbHae 3ny4Y3HHe npaBapHiKoy

[lacasdoyna y aaruyye MoxHa 34y1ayb MOALKI CRAKCLLYYbL (AAMNAUKL, IAEK-
Mpapyxasiki i e. d.), pasaiiarvll Ha A0OHOALKABYIO Ciay MOKY. Akpams maeo, kKaii
Y maKim Aanyyey 8olKAI04bILb MOK Y A0HbIM 385He, N0 pa3pbleaeyya jsech AaHyye.
[3moix wedaxonay naszbayrenol 1anyye, y AKIiM CRANCOLYYbL 3AYUAHLL NAPAACAbHA.

[Ipbl napadenbHbIM 3/y4sHHI PABaJAHIKOY SIHbI MaloLlb 112 JABA aryJbHblsl MyHK-

Tl — nyHKTel A i B Ha masonky 160. BbiHikam rartara 3’ayssenua Toe, 1ITO Ha-

npy:xkaHHe U namix nynkrami A i B écub HanpykaHHe Ha KOXHbIM acOOHbIM Mpa-
BajIHiKy, T. 3H.

U=U,=U;=U. (1)

[5ra nepiuias 3akaHamepHaclb napaJgesibHara 3JjyusHHs. HanpyxaHHe Ha Kox-
HbIM MapaJjejbHa 3Jy4aHbIM MpPaBajJHiKy aJHOJbKaBae i pOyHAa HaNpyXaHHIO Ha
VCiM yuacTKy mapasesbHa 3Jy4aHbIX MPaBajiHiKOY.

Jpyrasi 3akaHamepHaclip napaJjiejbHara 3/yusHHSI BblHiKae 3 Taro, LITO JEKT-
PbIUHBI 3apajl, sKi HaKipaBaHa pyxaeLua y JaHLyry, He 3HiKae i He y3Hikae 3 Hiyora.
En Tosbki napasasenua Ha wactki (y nynkue A, ro. man. 160) 3 HacTynHeM a6’-
sJIHAHHEM Yy TyHKIEe B. 3Haublllb:

I=1 + I+ I. (2)
-+ . . . .
o o Cina Toky y HepasrajiHaBaHail yacTLbl JaHLyra
I poyHa cyme cin quaﬁl y rajinax (acoGHbIX napaJieibHa
/T 'i<— 3JlydaHbIX MpaBajiHikax).
T I, 3BsipHille YBary Ha MpbIHATYIO TSPMiHAJOTIIO: «raJi-
B :24— é_ HbI JIaHLlyra», «HepasrajiHaBaHasi yacTka». CamacTorHa
R | BbI3Haulle, 1i Oymylb cijbl Toky Y rafniHax (/,, l,, I; Ha
:4_ masmoHKy 160) agHo/bKaBbIMi, KaJii cynpatiiysieHHi rajid
Man. 160 I3 HeaHOJIbKaBbIs.

Tpausst 3akaHamepHaclp napaJiesibHara  3Jy4sHHs
Bbl3HAUae aryjibHae cynpaiiyieHHe pasrajiHaBaHara yuactka (yuactka AB Ha ma-
oKy 160). ¥niubim, 1wto cina toky [=1,+l,+/;, a nanpyxanne U= U, =U,=Us.

BrikapbicToyBatoubl 3akon Oma, aTpbiMaem: v_ v, u,u ANKYJb

R-R R, Ry

L1, 1,1
f_R,+R2+R3' (3)

BeniubiHs, anBapoTHas cynpailiyieHHI0 y4acTKa napajejibHa 3Jy4aHblX NpaBaj-
HiKOY, poyHa cyme BeJiublHb, aJlBAPOTHBIX CYNpalliyJeHHI0 aCOOHbIX MpaBaJaHiKOY.
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BesiybiHio é, aJBapOTHYIO CyMpalliy/IeHHIO MpaBajHiKa, Ha3blBalollb NPABOAHACLIO NPaBajHiKa.

Takasi Ha3Ba Jariunas. SHa najkpsciiBae, WITO KaJi MpaBaHiK Mae BsJlikae cynpauiy/ieHHe, To § rnpa-
BajiHiKa MaJjasi mpaBoAHACLb. 3 yJiKaM ratara TPSIIOI0 3aKaHaMepHAacllb MOKHA capMyssiBallb TaK:
npaBojHacub pasrajiHaBaHara yuyacTka JlaHLyra poyHa cyMe MpaBojHacuUel rasiH.

3 3anicaHail gopmyJibl BbiHiKae, 1ITO jabayneHHe 1a napaJjejbHara yuacTka Ho-
BbIX MpaBajHiKoy namsiHilae cynpatiyseHHe R ydactka. [3ra Tiymaublliia ThiM, LITO
YKJIIOU9HHE Mapajie/ibHa AaaTKoBara npaBajiHika He MsIHsie Jay»KbIHIO YUaCTKa JICKT-
pbIYHAra JaHllyra, aje naBsJliuBae MJoLYy nanspoyHara csi4aHHs JaHiyra. A cynpa-

uiyseHHe R = pé a/IBApOTHA MpanaplibisiHajlbHa MJOILIYI.

-+
Kani anyuaembis mnpaBajHiki ajHosibKaBbit (R, =Ry = ° e
=...=Ry), To pasJik cynpaiiyJeHHs crpairdaelna: K
) TO P ynp 1y 1 P v Ja
S=N-
R Ry K2
abo e @
_ R K
R=%- LSS W

[TapasiesibHae 3/1yusHHe ja3Bajisie NaAKIIIOUbILb 1a Kpbl- Man. 161
Hillbl He3adejcHa ai3iH aj ajJHaro PO3HbI CHAXKbIYIbI
(mas. 161), Harsenssiubl Ha aanyldajibHae 3HAUSHHE CiJibl TOKY Y iX. MeHaBita Tamy
napaJjiejibHa 3JiydaHbl yce 3JeKTpanpbliOopbl § HalIbIX KBaTspax, y ayramalinsx, Ha
npaanpbuieMcTBax i . 1. [Ipbl pa3pbiBe aaHoil rajinbl acTaTHSIS YacTKa JaHllyra rpatye.
Kani napasiesibHa 3J/iydaHbl TOJbKI 1Ba MpaBajHiKi, To:

L = L + 1 = 7]21 + R2

R R] RQ R] * RQ ’

To HprBOlISiLH) Ja HpOCTaFa i 3py'-1Hara BpraSy JJI51 CpraU,iS,/ﬂeHHH TakKora }U/'-IHCTKaZ

_ RR
R] + R2 ’

[anoyHbisi BbIBaabI

1. Hanpy:kanHe Ha mapaJiesibHa 3/Ty4aHbIX MpaBajHiKax aHOJbKaBae.

2. Cina ToKy y HepasrajiHaBaHail yacTlpl JIAHIyra poyHa Cyme Cijl TOKy ¥ ra-
JIiHAaXx.

3. Beniubing, amBapoTHas cympaliy/JeHHI0 pasrajiHaBaHara ydacTka, poyHa
CyMe BeJIiYbIHb, aJBAPOTHBIX CYMPALiyJIE€HHIO aCOOHBIX TaJliH.

4. TTapasiesibHa MOXKHA 3JIydallb CMAXKbIYLbl, pasJiyaHbls Ha PO3HbIS CiJIbl TOKY.

5. UblM GoJiblil MapaJiesibHa 3JydaHblX MpaBaAHiKOy CKJalalollb y4acTak JiaH-
1yra, ThiM MeHIllae ro cyrnpatiyaeHHe.
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KaHTpOnbHbIA MbiTaHHI

1. Yamy HanpyxaHHe Ha naparnesibHa 3fy4aHblX npasafHikax agHosbkasae?

2. Yawmy cynpauiyneHHe y4acTka namsHLuaeLua npbl napanenbHbiM 3y4SHHI [afaTKoBbIX
npasagHikoy?

3. Yamy y kBatapHan i aytamabinbHan npaBodkKax He BblKapbIiCTOYBatoLb nacnsgoyHae
3My49HHE cnaxblyLoy?

4. Li poyHbis cinbl Tokay y napanefisHa 3nyYaHbixX npa- — +
BafHikax? Af 4yaro 3anexaupb iX 3Ha4SHHI? U=128B
[Ipbikaan paiisHHS 3aaaubl (AD
Y JnaHuyry, nakasanblM Ha MaJioHkKy 162, cynpatiy- A
JenHe pasicrapa R, =60 Owm. Amnepmerp A nakaspae B ! A Cc
1

ciy toky /=0,50 A. 3uaiiigile nakazaHHi amrepmer-

pa A,; noynae cynpatiy/ente yuactka BC, cynpatiiy/ieH- R,

He pazicTapa R,.

Jlansena: Pawsnue Man. 162
U=128B [TakosbKi p3gicTapel naaxmovanbl ga nyHkray B i C, nanpy-

R, =60 Owm JKaHHe Ha iX poyHa HanpyxKaHHIO KpbiHilbl U} = Uy = U, =U=12 B.
[=0,50 A Ankysib cina Toky:

_U _ 12B _
L= = o0n = 020 A

—?
2 _ 5 Cina Toky ¥ apyrim p33icrapbl:
BC .
R,—? ly=1—1,=0,50A-0,20A=0,30A.

CynpatuiyneHte ratara pasicrapa:

_U _ 12B _
R2_12 0,30 A 40 Owm.

ArynbHae cynpatiyjienHe JaHiyra:
Ri*Ry 60 Om*40 Om
Rl + RQ 100 Om
[5Thl anka3 mMoxkHa Gblio 6 3HaWCL i anpagdy, NpbIMsaHiyLibl 3aKkoH Oma aa yuyact-
kKa BC uankam:

=24 Owm.

_U_ 12B _
Rye = = 0504 24 Owm.

Ankasbl: [, =0,20 A; Ry =24 Om; R, =40 Om.

[pakTbikaBaHHe 18

1. VY sKix Bblnajxax CUBSIIKIHHE a0 ThiM, WITO nabay/eHHe Y JaHLyTr slud ai-
Haro pa3icrapa napsijliuBae siro cyrnpailiyjieHHe, akasBaelllla HAMPaBiJbHBIM ?
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2. 3Hafiagile cynpatiyaeHHe yuacTka 3JeKTpblu-
Hara JlaHuyra, siki ckjagaeuua 3 JByX TapaJiesibHa
3/yuaHbIx pasicrapay cynpatiyiaennami R, =200 Owm,
Ry =300 Owm.

3. 3Haiingile cynpauiyjienHe ydactka JaHiyra,
SIKi cKJanaeuua 3 pasicrapay cynpauiyjeHHsiMi R =
=40,0 Om, R,=60,0 Om, R;=24,0Om, 3jyuaHbIX;
a) nacJsyoyHa; 6) napaJseJibHa.

4. VYuactak JaHuyra aryJbHbIM Cynpatiy/aeH-
HeM R =20 Owm 3wmsiliyae 4aTbIpbl ajHOJbKABbIS P3-
3icTapbl, 3JydaHbls napajdesbHa. Skim Oynze aryib-
Hae cynpatiyJieHHe Yy4acTKa JIaHLyra npbl 3aMmeHe na-
pasiesibHara 3JyusHHsI pasicTapay Ha nacjsjoyHae?

5. Slki pazicrap i gk Tp36a MagKIOYbIL Aa P3-
gicrapa cynpauiynennem R =20 Owm, ka6 ix arysnbHae
cynpatiiyaeHte crajga poyHbiM R =16 Om?

6. [la ayramabisbHara akymyJsitapa HarpyKaH-
Hem U= 12 B naaxniouanbl napasesbHa J3Be JsIM-
nauki cynpauiyaennsmi R =200m i Ry=80Owm.
3Haijgilue arysibHae cymnpaujy/jeHHe Harpyski, Ha-
NPYy>KaHHE Ha JIAMIIAUKAX i ClJIbl TOKY Y iX.

7. Pazicrapsl cynpauiynennsami R, =4,0 kOm i
Ry, =16,0 KOM naax/iouaHbl @ KpbIHillbl HanpyKaH-
Hem U= 12 B. §lkimi Oynyub nakazanii amrnepMeTpa,
KaJli ir0 YKJIIOYbILb Y JIAHLYT, 3paliyilibl  paspbly y
nyukrax A, B, C, D (maj. 163)?

8. Ilpbl Naak/Ou9HHI 12 KPbIHiLlbl HANpyKaHHEM
U=12B naByx napajesbHa 3JydyaHbiX p33icrapay y
JIAHLYTy Y3Hikae Tok cinail /= 1,5 A. Slkoe cynpatiiy-
JIEHHe Jpyrora pasicrapa, Kaji y nepiiara siHo poy-
Ha R, =10 Om? 3Hatiagiie aBa posHbIs crocabbl pa-
LISHHSI.

9. 3Hanigiue cymnpailiy/JeHHe Maka3aHbIX Ha Ma-
JIOHKY 164, a, 6 3JIeKTpbIUHbIX JaHLYTroy. Yce pagsi-
CTapbl aqHOJIbKABbISI 1 Malolb cynpauiyieHHe R =
=30 OM KOXHBI.

Man. 163

R
R R
5 o
R R
R |
— v
Man. 164
—_ + A
1 2
Man. 165

10. Aniwbite 3’sBy ¥ januyry (maJs. 165), Kaji npbl BEIMSPIHHI HANpY:KaHHS Ha
Jsimrie 2 Jia sie 3aMecT BaJikTMeTpa Oy/i3e MajKjiodaHbl aMmrnepmerp.
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- — + N
o t /L U
1 2
® 1 2
Man. 166 Man. 167 K

11. Ykioyatoubl psacTar /s 3MsHEHHs! CiJlbl TOKY ¥ JIsIMIaX, By4aHb Jamycuiy

NaMbLIKY: YKJ/IOUbLY Sr0 He M[acjsjoyHa, a napajesibHa jJa ajHod 3 JigMnay

(man. 166). Aniubiiie p:KbIM paGOThl TaKOH CXeMbl MPbl PO3HBIX CTAHOBIIIYAX
nay3yHka pacrara.

12. JI3Be anHoJbKaBbIsi JIsIMITbl 3 paboubiM HanpyxkanHem U=6,3 B naakioua-
IOLlb /12 KPBIHILBI, fIKas Jlae TaKoe HaIpyXKaHHe, Na cXeme, aKasaHail Ha MaJlloH-
Ky 167. Aniuibilie p3:KbiM pabOThl JIMIAy TPbl PO3HBIX CTAHOBILIYAX KJIO-

‘{O}U/ Kl i KQ.

§ 28. PaboTta i maryTHacLb TOKY.
3akoH [xoyna — JleHua

Yenomuim nepul 3a ycé, wmo padomy 8blKOHBAIOYbL CiAbl, 4 He UeAbl, i npoL-
gedsenae Yy Hasse napaepagpa cA08a3AyudHHe He 3ycim npasirbrae. boavw npa-
ginvHa 6ydse easapviyo ab paboye INEKMPOIYHLIX Cin, KIS pyxaroys 3apad y
npasaodriKy i MAaKim 4olHAM CMBAPAIOYb INeKMPbIUHbL MOK. K 8bl3HAUbIYb 29MYy
pabomy?

-+ A Mui Benaem (ra1. § 19), mito 3HausHHE roTal paboThl
U l/ npanapubisiHajbHa [epaHeceHamy 3apajy ¢ i HarnpyKaH-
Hio U namixK NayaTKOBbIM i KaHEUHbIM MYHKTaMi:

A=qU,

Q
1l
-
oy

n3e U — rorta HanpyxKaHHe Ha pasrisjgaeMblM p33icra-
pbl (ssiMNa, 3JeKTpapyxaBiK i I. Ji.), Ir0 Mbl MOXKaM Bbl-

Mepallb BaJIbTMETpaM.
[Tepanecenbl 3apain ¢ MOXKHA 3HAHCLi, BbIMepaylUibl
Man. 168 city Toky [ i wac ¢ (man. 168). Canpayubl, 3 dhopmyJibl
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Cisibl TOKy [ = % BbiHiKae ¢ =/¢. Takim ublHaMm, Mbl MBI 12 OpMyJIbl Ist pabOThI

TOKY Ha Y4acTKy JlaHllyra:

A =IUt. (1)

3 cdopmy.ibl (1) BblHiKae, 1ITO KaJii Hanpy»KaHHe BbIpadillb y BOJILTAX, Cilly TOKY —
y amrnepax, npamerkak yacy — y CeKyHjax, To pabora Oya3e Bblpaxkalua y JRKOVJsX,
r.au. 1 Jok=1A-1B-1c.
Bbl §2k0 Benaelie, 1ITO XyTKacilb BbIKaHaHHS pabOThl XapaKTapbidye MaryTHaclb:
P= é MaryTtHacup Toky:
P=1U. (2)

3 dopmyabl (2) marytHacup | Br=1A - 1 B.

Kani sHeprisi KpbiHillbl TOKY neparBapaelia TOJbKi Ba YHYTPaHyl0 3Hepriio
(in3e Ha HarpaBaHHe MpaBajHiKa), TO, BbIKapbICTOyBaloubl 3akoH Oma, paboTy TOKY i
MaryTHaclb, MOxKHa 3amicallb iHakii. [lakosnbki Hanpyxkanue U= IR, To A =1IRt, a6o

A = I’Rt, (3)

a MaryTHacClb:
P=IR. (4)

@opmyanl (3) i (4) 3pydHa BbIKapbliCTOYBalb JJIs1 JAHIYTOY 3 Nac/siIoyHbIM 3J1y-
USHHEM [paBaJHiKOY, MaKoJIbKi Cilia TOKY y NnpaBajHiKax ajHoJbKaBasl.

Jlns mapanesibHa 3/ydaHbIX MpaBafHikKoy paboTy i MaryTHaclb GOJblI 3pydHa Bbl-
paxkallb 1pa3 aaHoJbKaBae MJIsl iX HaNpy:KaHHe, BbIKJIIOYbIYLIbI CiJly TOKY.

Cina toky [ = % Tanpl A = %Ut, abo

_U%
A="%" (5)
A maryTHaclib:
2
P= %. (6)

Sluas § nepuait nanose XIX cr. aHrificki By4oHbl
JOx. 1. JTxoyab i pycki Byuonsl J. X. Jleni He3sa-
JIe’KHA afi3iH ajl anHaro 3 Jocjely, siki cxemaTblyHa na-
KazaHbl Ha MaJioHKy 169, atpeimadi dopmy.y asi pas-
JIKy KOJIbKACL{ LlenJaThl, siKasi BblIydaella y rnpaBaj-
HiKy TIpbl MpaxojkaHHi npas sro Toky. [Ipanyckatoubl Man. 169
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TOK PO3HAaH CiJibl Npa3 NpaBajHiki po3Hara cynpauiyJeHHsl i BbIMSIpaloubl KOJbKACLb
LenJIaThl, sIKasl BbIy4Ybl1acs, sTHbI MPBIALLII 1a 3aJIeXKHACLL:

Q = I’Rt. (7)

[5Thl BbIpa3 HasbiBaolb 3aKkoHaMm xoyns — JleHua.

Kosabkacup wvennatbl, sikas Bblayyaeuua y MpaBaiHiky, npanapubisiHajbHa
KBaJIpaTy CiJibl TOKY, CynpaiiyJieHHIO npaBajHika i yacy npaxoJKaHHS TOKY.

Jlns BsJliKiX 3HAUSHHAY BblKaHaHa# TokaM paboOThbl LILIPOKA BbIKAPHICTOYBAIOIbL
nasacicTaMHylo aj3iHky KinaBar-raaziHa (1kBr-r). $lHa BeiBoAgilLa 3 cyBsi3i MaryT-
Hacui i paboTbl:

A=P-t(1xkBr- 1 r=1xBr-r).

[IpananoyBaem camacToiiHa aallb asHausHHE TrTall amgdiHupl. Sle mepaBon y
anginki Cl:
1 kBr-r=1,0-10° Br-3600 ¢ =3 600000 I,
abo
1 kKBt - r=3600 k[Lx.

Menagita § KBT * 1 Mbl BbI3HaUaeM pacxojl 3JeKTpasHeprii, a 3aTbIM sie KOLUT Tpbl
IITOMECSIYHBIX pasdJfikax 3 apraHisalpblsiMi sHeprasobITy.

lanoyHbis BbIBaabI

1. Pa6oTy s/1eKTpbIUHBIX CiJl y TpaBajHiKy Ha3bIBAIOLb pabOTai 3JEKTPbIU-
Hara TOKY.

2. Pa6ora ssieKTpbluHara TOKy Ha Y4acTKy JIaHLyra 3ajexbllib ajl epaHeceHa-
ra 3apajy i Harpy»kKaHHsl Ha F3TbIM YYacTKYy.

3. KoJsibkacup LemnsiaTel, siKasi Bbllydaelllla y MpaBajiHiKy, NpanapliblsiHajbHa
KBAJIpATy CiJibl TOKY, CYIPALiy/JE€HHIO MPABAJHIKA i YaCy MPAXOAXKAHHA TOKY.

4. Jlns npactatel pasjikay y Oblle 3JeKTpasHeprilo Bblpakawolp y KBT*T:
1 kBr - r=3600 k.

KaHTponbHbISA MbITaHHI

1. LUTo HasbiBatoub paboTan anekTpblyHara Toky?

2. Yamy 3amecTt dopmynbl A = qU Hacuen BbikapbicToyBatoub hopmyny A = [Ut?
3. 9K 6bly ycTaHoyneHbl 3akoH [xoyna — JleHua? 9k éH 4dblTaeyua?

4. Mpbl AKX yMOBax npbiMsHseuua gopmyna paboTsl Toky A = I?Rt?
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[Mpbiknan paumaHHsa 3agaubl

3 nanamorail sJjieKTpaHarpaBaJibHika cymnpatiiysienHeM R =81 Om Baay a6’émam
V=2,0an narpaBatoub an Tamneparypbl f,=20°C na kinenns 3a uac t=20 miH.
Briznaute KKJ/I3 HarpaBasibhika, kKaJi HanpyKaHHe y cetipl U =220 B.

Jlansena: Pamsune

A
R=810m [Ta aznausuni n = —2 - 100 %.
U=220B oeIe

V=20n=20-10"3wm

KapeicHasi paborta poyHa mnaBesiiusHHIO YHYTpaHah
SHeprii Bapl, I. 3H. KOJIbKACLL aTpbIMaHail €M 1ernaThl:

tl = 20 OC
t,=100°C Ay =Q =cm(ty—1,).
c=42-10° Sl Macy Bajpl Bbipasim 1pas sie ublbHaclhb i a6’ém

Kkr+°C

p=10-10° £

m = pV, Tanp:
ABb[K = va(tQ - tl )

— o= 2
1=20min=1200c¢ Boikananasi Tokam pabora: A, = %
n—> 3Haubilp, KKJI3:

_ PVt —4)R
Ut '
4,2-103%-1,0403 K-20-107°?+80°C-81 Om
n= al M 100 % = 94 %.

48400 B2-1200 ¢
Ankas: n=94 %.

[lpakrbikaBanHe 19

1. LLi npaBinibHae cuBsAp/LKIHHE, ITO NMPbl BAMIKIM HAaNpy»KaHHi BbIKOHBaellla BSl-
Jikasi pabora, a npbl MajblM — MaJjiasi?

2. $lkas paboTa BbIKOHBAELLLA 3JEKTPbIUHBIM TOKAM Yy MPABajHIKy, y sIKiM Npbl HA-
npyxauti U= 12 B npaxonsiup 3apan ¢ =20 Ka 3a yac 1=4,0 c? $lkoe npbl raThim
3HAu3HHE MaryTHacli TOKy?

3. Slkyto paGoTy BblkaHae 3a CyTKi 3JI€KTPbIUHbI TOK cinail /=5,0 MKA § aJjeKT-
POHHBIM Traj3iHHIKy, siKi rpailye an 6arapaiiki HanpyxanHem U =1,5 B?

4. Pacriymauiie Haanic Ha snektpansmie «220 B; 25 Br». Briznauie na éii na-
MiHaJIbHBI paboybl TOK JEKTpaJIIMIIbI i cyrnpalliy/aeHHe sie cnipaJi. [Tapaynatitue ratois
XapaKTApbICTLIKI 3 aHaJIariuHbIMi XapaKTapbICTbIKaMi APYyrod 3J/eKTpajsMIIbl 3 Ha/lli-
cam «220 B; 100 Br».
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5. CympalliyseHHe HarpaBajibHara sjeMeHTa 3JeKTpbluHara daiiHika R =40 Owm.
BrigHauue paboTy i MaryTHaclb TOKY, KaJli HanpysKaHHe, ajl siKora cijKyelllia 4aiHik,
U=220 B, a uac pa6orsl uaiinika ¢ = 4,0 miH.

6. Slkas marytHacup i cija Toky Yy cmipasi npaca cynpauiyjaenHeM R =44 Owm
npbl YKAIOUsHHI § ceTky HanpyxkanHem U, =220 B? flkim masinna Obilb  cympatiiy-
JIEHHe cripaJi, ka0 npac aaBay Taki »K Harpsy Npbl YKJAIOUSHHI § CETKY HaIpy:KaHHEM
U,=110 B?

7. DJekrpanjitka pasiiuaHa Ha Hanpy:kanHe U=220B i ciny Toky /=3,0 A.
3a sKi uac siHa BbIKapbicTae sHepriio Toky W= 0,66 kBt - r?

8. DusiekTpanan émMHIK BbIKapbicToyBae Tok cinait /=10A mnpbl HanpyxKaHHi
U=220 B. Ilpwoimatousi KKJI3 nan’émuika m =80 %, pasJliubllie 4ac MajbIMaHHs

rpy3y macait m =500 kr Ha BbitbiHIO /= 8,0 M. Kasdiupient g= 10 %

9. V sko#l 3 JsmMnay, Ha3BaHbIX Y 3aaubl 4, BbLIyUbIA 6OJbllass MaryTHaCLb,
KaJii iX 3JTyublllb MACAAA0YHA | MAAKIIOUbIb 1A KPBIHIIbI?

10. JI3Be sqekrpanitki 3 Hamicami «220 B; 600 Br» i «220 B; 1200 Br» nan-

KJIIoUaHbl jla ceTki 3 Hanpy:xauHem U =220 B. flkast 3 snexrpansitak 3a anzin

i Toll »ka uyac BBIyuYbIlb OOJbII 1EMJaThl, KaJji iX 3Jydbllb: a) MacjsaoyHa;
6) napanesbHa?

11. Cina snektpbluHara TOKy ¥ KBaTapHail aJeKTpanpaBo/iiibl He MaBiHHA MepaBbl-
wanb /=25 A. Tlpbl GoJbIIBIX 3HAUSHHSAX CiJibl TOKY siHa Muiasila. BoisHadie,
AKis CHaxKbIyIlbl Bbl MOKalle VKJIOUBbIL ajHayacoBa § CETKy Hampy:KaHHEM
U=220 B, ka6 ciia ToKy ¥ ceTlbl He MepaBbicijia TpaHiuHa AanyuuajbHyio. Maryt-
Hacllb CHAXbIYIOY: TpadbHasg MalbiHa — P, =2 kBT1; xananginbuik — P, =0,2 xkBr;
tanesisap — P;=0,3 kBt; npac — P,=0,8 kB1; nbutacoc — P;= 1,4 kBr; s7ek-
TpavailHik — Py = 1,2 kBr; ssnekrpamyita — P, = 1,8 kBt; neu 3BY — Py =0,8 kBr.

§ 29. BbiKkapbicTaHHe | 3KaHOMis 3aneKTpa3Heprii
(Ons papaTkoBara YbiTaHHSA)

Botkapoicmanne srexmpolunacyi 0a3gorira warageymasy 3a 08Q MIHYAbLS
cmaeoddsi cmaapoiyb yempoticmaol i npolbopol, SAKis padblKAAbHA 3MAHIAL 5120
acolyyé. 3a 08a eadvl BulBYHIHHS QI3IKI BbL AUUI HE AamMPLIMALl 0ACMAMKO8A 8e-
day, Kab 3pasymeub NPoLHUbLALL PaOOMbL MHORIX 3 iX, a0HAK pabomy i yjcmpoii-
CMBa HeKamopslx Oolmasolx npovlOopay mol nacnpadyem 8am pacmiymadolib.

Y agmne HanaabBaHHsi (MaJ. 170) ranoyHai uacTkail 3’syssienna Basibppama-
Basg cripajb [, 3amanaBaHasi Ha TpbiMasibHikax 2. Tok, fki mamsozgiuua jga cripadi
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npa3 CrelbIsbHb 1Ipy6aBbl MAaTPOH S, BBIKJIIKAE BBLIY-
YSHHE 3HAuHAK KOJIbKACL LeruiaThl § cripaJji BeJbMi ma-
JIOW Machl (ycsiro HekaJsibki rpamay a6o HapaT joJi rpa-
Ma), LITO TMPbIBOASIlb /1a TAaBbILISHHS sie TIMIEepaTyphbl 1a
3000 °C i cBstusHHS.

[lepiuas § cBelle sisiMna HanabBaHHs Oblia BbiHAKA3eHa § 1872 T
pyckim iHkbiHepam A. M. JlaabirinbiM i ynackananena § 1879 r.
amepbikaniam T. A. DibicaHnam, ki NpbIMSHIY y il BasibhpamaByto
cripaJib. Y Pacii 651y yrepIibiHIO aaKpBITHI | BLIKAPBICTAHDI /71T ACBSIT-
JIEHHs1 JlyraBbl paspaj, y sIKiM LernaTta Bbllydanacs He § UBEPAbIM
1eJsie, a  MpaMexkKy namik aByma aJektpofaami (ra. maj. 93). daexr-
pbluHasi ayra, aakpeitas samds § 1802 r. B. V. [TsaTpoBbIM, Hibipoka
NPBIMAHACLIIA He TOJBKI /11 aCBATJICHHS, aje i 4Js 3BapKi MeTaJsay.

AJHaK Tpbl MpacTalle KaHCTPYKIbI i 3pydHACH YKIII0-
USHHSI JISIMIIBI HanaJbBaHHS Maiollp i BeJisapHbls Heza-
xombl. $IHBI MepaTBapaiolb y CBEeT/IaBoe BbillpaMeHbBaHHE
yesiro TosbKi 3—5 % 3JIEKTpasHeprii, siKas najaBojAsilLa,
I. 3H. sIHbl GOJIbUI TP3I0Lb, YbIM CBeLILb. TaMmy § MHOriX
KpaiHax CBeTy 3aKoHaM 3abapoHeHa BbITBOpYACLb JsMIay
HanaJbBaHHsl Bslikail marytHacui (y Pacii 3 2011 . —
asmnay marytHaciio 100 Br i Gosbur). Ba ycim cBerie yeé
00JIblLI BbIKApbICTOYBAlOLLIA 30eparatoublsi SHeprito rasa-
paspajubis JaaMnbl (Mad. 171), xolb sHBI KalITylolb Ja-
paxkai. ¥ iX TOK Mpaxo/gillb He 1pa3 MeTaJiuHylo cripaib,
a npas cymech rasay. [azapasdpanuasi sueprazbeparajbHas

Man. 170

Man. 171

JIIMIIa, BBIKApPBLICTOYBalOubl MaryTHaclb yesaro 20 Br, mae Ttaki K cBeTsiaBbl NaToK,
K 1 Jisimna HanasbBadHst marytHaciio 100 BT, AnHak i raThisi JISIMIbL Y2KO HaublHa-
I0lb BbILSICHALA 1143 O0Jblll 9KaHAMIUHbIMI i JlayraBeyHbIMi CBATIOALIEHBIMI JISIM -

nami (maJ. 172).




Man. 173 Man. 174 Man. 175

[TepayTBapaHHe 3JeKTpbIUHAN 3HEprii Ba YHYTpaHylo ajabbiBacllla i § ajeKTpaHa-
rpaBajibHbIX IpbIGOPAX: Mpace, NasiibHiKy, KiMsLiIbHIKY, 3/1eKTpadaittiky (Man. 173, a).
Yce siHbl Matollb HarpaBaJjibHbl 3JeMeHT (MaJi. 173, 6) 3 MaTapbisisly (3BblUakiHa criay)
3 JIaCTaTKOBA BAJIKIM CynpaliyJieHHEeM.

A Bocb y mikpaxBaseBai neubl (Maj. 174) rakora snementa HsMa. HarpapaH-
He npagykray (msca, 6yjabObl) anobiBaela A3sKYI0Ubl Y3A3€HHIO Ha MaJseKyJibl Bajpl,
LITO ¥ iX 3MsiLIYalOLLA, HAA3BblYAHA XyTKa 3MSIHSIIOUBIMCS 9J1eKTPbIUHBIM 1osieM. [5Ta
ajyiocTpaBana i ¥ adiupiiinail Hasse «MikpaxsaseBak» — mneubl 3BY, r. 3H. BbIKaphbI-
CTOYBAIOYbISl 110J1€ 3BbILLIBLICOKAN 4aCTaThl.

Ha »kasb, Mbl He MOXKaM pacTiiyMaubllb LsiIep NPbIHUBIT paboThl iHILIbIX, O0JbLI
CKJIalaHbIX ObITaBBIX yCTpoHCTBay. AdHaublM TOJIbKi, IITO yce SIHbI: Kamrm'lotap, T3-
JieBizap, TasnedoH (ceTkaBbl i MabiibHbl), MIAHIIST (MaJ. 175), XananginbHik, npajb-
Hasi MalllblHa — BbIKAPBICTOYBAIOLb MATHITHDbIS J3€SIHHIi TOKY.

Poct Kosbkacty ssektpaycTpoiicTBay y Obllle i Ha BbITBOpUYacli poGilb ycé 6GoJblil
BayKHal 3a7auy 9KaHOMii asiekTpasHeprii. [5Ta npabsiema Bbipalliaeliia y JByX Hanpamkax.

[Ta-nepurae, raTa mnoulyki HOBBIX 3Hepra-
36eparajibHbIX TaXHaJOTii i yerpoicTay. I rata
He TOJIbKi Mepaxojl 1a HOBBIX, 60JbLI 9KAHOMHbIX
sJeKkTpassmnay. [5ta crBapsHHE HOBBLIX Majd-
JIy TaJeBi3apay, XasnaasiJibHikay, TPAHCMAapPTHBIX
cpoakay. Tak, pacrpauaBanbl § Genapyckim ab’-
snHaHHi «benkamynmani» 6e3psacraTHbl crocad
paryJsiBaHHsl CiJibl TOKY J1a3BOJiY y Tpbl pasbl
naMeHLbIlb BbIKApbICTaHHE TOKY TpaJjieifycam.

Benapycki Tpaneiibyc y usnepatiiti yac npbi-
Man. 176 3HaHBI Ba ycim cBelle (man. 176).
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Hpyri nanpamak, siki nasBaJjsie 3HauHa MameH-
LIbILb BbIKapbICTaHHE 3JeKTpasHeprii, — rsta na-
BbILISHHE KYJbTYPbl 3HEeprakapblCTaHHSI.

Hacra Mbl, BbIXOA3d4bl HA MeparbiHaK, He Bbl-
KJIIOYaeM y KJjace acBsiTieHHe abo BbIKApbICTOYBAEM
JIOMa Ha JIeCBiYHAH MJSALOYIBI MaryTHYIO JIIMITAQyKy.
3 3aKOHy 3axaBaHHsi i mepaTBap3IHHs SHEPTii BbIHiKae:
UbIM MEHLLI 3JIeKTPasHeprii BbIKAPLICTOYBAEM, CBOE-
4aCOBA BBIKJOUYAKOUbl CBATJIO i BbIKAPBICTOYBAKOUbI
9KAHOMHBbISI JISIMIIAUKi, ThIM MEHLU MaJjiBa (rasy, ma-
3yTy) pacxojyelllla Ha 3JieKTpacTaHlibli, 3e TMpbl ajl-
KJIIOUSHHI JILIHSIA HArpy3Ki «pasyMHbIs» 1a3ipyloubls Man. 177
VCTPOUCTBBI XyTKa i JIaK/Ja/Ha CKapOUSllb Sro najaayy.

He Oyngem sabbiBaup ab MarubiMacll BbIKapbICTAHHSI MPLIPOJHBIX KPbIHilL SHEp-
rii: Betpy i acabsia Conua. Tak, npabiemy aTpbiMaHHS rapadail Bajbl jJIs JIETHSATA
JIOMiKa (1aubl) MOXKHa BbIpallblllb IByMa PO3HbIMi criocadami. MozkHa Kymillb y mara-
3iHe BOJIa3JeKTpaHarpaBajbHiK MarytHaciiio 6oJibil 3a 2 KBT i naBsiiiubiip npadaemy
pacxojly 3JeKkTpasHeprii. A MoXHA CKaHCTpYsiBallb COHEUHbI HAarpaBasibHiK, BbIKaphbl-
crayibl nacdap6aBanyio yopHai dapbaii Eémictaciib (60uky) (man. 177). Sakpeliile se
3 ycix 6akoy, akpams maynHémara, lLernJaizanarapaM (IlIKJaBarta, TeHaracT i HaBaT
MOX) i 3absicriedlle ycrporicTBa naBepHyTail na CoHua sauikjaénail pamail. Bul 3amo-
JKale MpbiMallb LENJBI Iyl 3 KpacaBika Ma BepaceHb.

T
e | M1 T
Jan i g W

AngHaublM Takcama, LITO § Halllbl KBAT3pbl | HA MPAANPbLIEMCTBbI MACTyMNae nepamMmeHHbl TOK, SIKi
GecriepanbiHHa (50 pasoy y cekyH1y) 3MsiHsie CBOH Hampamak. LlensiaBoe igestHHe 3/1eKTpblUHAra TOKY
He 3ajieXbllb ajl fro Harnpamky. Kasi »k Tps6a BblKapblcTallb MarHiTHae jA3esiHHE TOKY (HarpblkJaj,
y paablénpeiémuiky) a6o XimiuHae A3esiHHe (TIpbl 3apajlbl akyMmyJsTapa), TO KapblCTalollla Bblpa-
MJIsJIbHIKaMi — yCTpoKCTBaMi, siKisi a3BaJisitollb TOKY MPaxoA3illb TOJbKI ¥ alHbIM HaNpaMKy.

[anoyHbis BbIBaabI

1.V GbITaBbIX yCTPOHCTBAX BbIKAPLICTOYBAIOLIIA LEMIABOE | MArHiTHAE J3€SIHHI TOKY.

2. Jlns HarpaBaHHS 11€J1 MOYKHA BBIKAPBICTAllb HArPABAJIbHbI 3JIEMEHT a0 CTBa-
PbILLb 3JEKTPLIYHBI TOK y CaMiM LieJe.

3. DKaHoMisl 3J1eKTpasHeprii jacsraelia yjackaHaieHHeM TIXHAJOrH i abera-
JIIBAHHS, a TaKCaMa BbICOKAH KYJBTypal SHEprakapblCTAHHS.

KaHTpOnbHbIS MbiTaHHI

1. SKia A3esHHI TOKy BblKapbiCTOyBaoLLa Y ObITaBblX 3MEKTPbIYHLIX yCTpoicTBaXx?
2. Y 4bIM BapTacui i Hegaxonbl NsSMMbl HananbBaHHA?
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3. Ui moxHa Harpaub uUena 3 panamorav 3fieKTpbl4Hara TOKY, He BblKapbICTOyBaoubl
HarpaBasbHylo cnipanb?

4. Yamy y MikpaxBaneBal nedybl HarpaeaeLua exa i amanb He Harpasaeuua Tanepka,
Ha KoM sfiHa NsXKbILb?

[lpakrbikaBanHe 20

1. Yamy npsbl poyHaii cijie ToKy criipaJib JsIMIbl HallaJbBaHHs pacraJisielilia aMmaJb
na 3000 °C, a nagponssubls MpaBajibl TOJbKI HSI3HAUHA HArpaBalolliia?

2. TlpaBamniki cynpauiynennsami R, =5,0 Om i R, =15 Om 3syuanbl nacJsioyHa.
Y §IKiM 3 iX Bblydaelliia GoJbll 1eMnaaThl?

3. Skimi Gymylb cyaaHOCiHBI KOJIbKaclled 1enJiaThl, KaJji NnpaBajHiKi, Ha3BaHbIs
¥ 3alaHHi 2, yKJIOUbILb Y JaHLYT fnapaJjelibHa aj3iH agHamy?

4. $lk 6ynze rpaub ObiTaBasg dJeKTparJiTka, cripaib fKOH Mpbl paMOHIE cTaJja
Kapatienai?

5. Yamy Hesbra BbIMalpb 3 Bajibl YKJIIOUAHbBI 3JEKTPaAKINsLIbHIK?

6. KoJbki JiTpay Bajbl MOxKHA 1aBecly ja KileHHs ajl nayaTKoBak ToMIepaTypbl
t,=10°C, zatpauiyuibl ssnekrpasueprito W= 1,0 kBt - r?

7. He matounl ¥ 3anace cnipasi ais 300-BaTHail jaGapatopHail mjiTki, jaGapaHT
y3sy 600-BaTHyi0 cripasb i, pagpa3ayluibl se nanajam, yCTaBiy ajHy 3 JA3BIOX MaJiaBiH
3amect neparapayiai 300-satnait. 11j npasisibHa én 3pabiy?

8. Yamy, usiriienssiubl Ha OecriepanblHHae BbUIydSHHE LEMJaThl, TIMIEpaTypa

SJIEKTPANIiTKi He TaBblllaelia 6s13MexHa, a jacsrae nsyHara sHausHHsA? Azl yaro

3aJIeXKblllb T3Ta 3HAUIHHE?

9. DsekTpapyxaBik, abMoTKa sikora Mae cynpatiiyjienne R =10 Owm, BbIKapblcTOy-

Bae aj ceTki HanpyKanHem U= 120 B Tok cinait /=1 A. Pasniubilie MaryTtHacliib

na dopmynax P=/[U i P=[?R i napayuaiiie atpbiManbisi p33yJ/ibTathl. Jlaiiue im
TaymausHHe. Lli BeikoHBaela aj1st sseKTpapyxasika 3akon Oma Jyisi yuactka JaHuyra?

10. bsicneunasi pabora s/aeKkTpanpaBojki KBaTIpbl pasJidaHa Ha MakciMasbHbl TOK
[=25 A. Tlpwl agnavyacoBail paGolie TajeBizapa, XanajaaijbHika i MOYHBIM YK/IIOUSHHI
acBSITJIEHHs cijla crniaxkbiBaemara ToKy poyHa /= 3,5 A. Pasruiesisblie MarubiMaciip ja-
JlaTKOBara ajHavacoBara MajK/JIOUusHHSA Jia raTail ceTKi 3jekTpanpbibopay: a) aJek-
TpanitTel MaryTHacio P = 2,8 kBT; 6) npanbHaii MaiubiHbl MaryTHaciio P = 2,0 kBr;
B) aJ/eKTpauakitika 3 cynpauiy/jeHHeM HarpaBajibHara sjementa R =44 Owm; r) mik-
paxBaJjieBail rneubl MarytHaciio P= 1,2 kBr; 1) npaca maryrHaciio 800 Br.

§ 30. bsacneka npbl pa6oLe 3 3NEeKTPbIYHbIMI NaHLUyrami
(ona pmapaTkoBara 4YblTaHHSA)

IdaekmpoluHacyy, 1Kas 0aLa 4a1A8eKY BANIKIL MALHUIMACYL ABAAO0AHH NPbL-
podaii, moiys y cabe ckpoimyio Hebsacnexy. [laznaémincs 3 08yma acHOYHuIMI Bi-
dami HebscneKi, aKkas Yauikae npol paboye 3 PO3HLIMI IACKMPOIUHOLMI AAHUYEAMI.
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[la-nepiuae, nesa yasnaBeka, siKoe ckJagaewa
6oJiblll YbIM Ha JI3Be TP3Ui 3 BajKaclli, 3'syJsela
J100pbIM npaBafHikoM. Tosibki 3HauHae cynpauiy-
JICHHEe — JI35ICATKI i HABAT COTHI KiJlaoM, sIKOe Mae
3arpybeJsiast CKypa pykK, repatlikampkae npaxojpKaH-
HIO Tpa3 ueJsa TOKy Bsilika# cisbl. Tamy mpbl Ma-
JIbIX HaNpy»KaHHSX Y HeKaJlbKi BOJIBT Mpa3 Hac npa-
XOJI3illb TOK CiJlail y J10J1i Mijliamriepa, sIKi Mbl HaBaT
He aquyBaeM. AJsie, Y»KO MaublHAIOUbl 3 HAMPYyXKaH-
Hs U =36 B, y3pociuas cijia ToKy Mo»Ka BbIKJiKallb
3HayHae OisJiariyHae A3esiHHe, a TOK cijai, 00Jib-
wa#n 3a /=100 MA, 5k npaBiJjia, BbIKJIiKae CMeplib.
Tamy yBak/aiBa i cyp’é3na agHocbliecs a ThiX npa-
BiJlay TIXHiKi Osicrieki, §IKis BaM NaBejamJisie Ha-
CTayHiK nepaj npapsa3eHHeM jJadapaTopHbIX padoT.
JI106b1 paMOHT JloMa (HaBaT 3aMeHy JIAMIAauaK ) Bbl-
KOHBAHLE TOJbKI MPbl aAKI04YaHbIM HANPYKaHHI.

Jlpyri Bif HeGsICTeKi Npbl BbIKAPbICTAHHI SJIE€KT-
pblYHAra TOKY 3BsI3aHbI 3 TbIM, LITO BbIIyYSHHE
uerniathl anbblBaellla He TOJIbKI ¥ Harpy3ipl (J1siM-
naviibl, 3JeKTpapyxaBiky), aje i y naaBoa3subix
npaBagax i KpbiHilbl. [Ipbl HeBsKIX TOKax rata
LernJiaTa BesibMi HfI3HAuHasi, aje Mpbl 3HAUHBIX TO-
Kax siHa p33Ka Hapacrae, NpaBojKa MOLHA Harpa-
Baelllla, IITO MOXKa MpbiBeclli 1a naxkapy. AcadJiBa
MOLHbI Harpay Oyase y Mecuax 3 APIHHbIM 3JIy4dH-
HeM MpaBajioy (BiJIKi, LITAMCENbHbIS THE3DI ).

Takas cityaubiss Moxka Y3HiKHYLb, Ma-nepiiae,
Npbl MaAK/IIOUSHHI aHauyacoBa 3aHaaTa BsiliKai
KOJIbKACLli CnaxbIyuoy: abarpaBaJjbHika, npasbHai
MallbIHbI, KilsliJibHiKa, npaca i . . Akpams Taro,
raTa cityauplsi Heraz0OexkHast pbl KAPOTKIM 3aMbl-
KaHHi § nanuyry (1. § 24). I[lpbl kapoTkim 3ambl-
KaHHi (MaJ1. 178) naikoypkBaelia He TOJIBKI Ipa-
BOJIKA, aJle i cama KpbIHiua (ayramatijibHbl aKyMy.Jisi-
Tap), sIkasl neparpaBaelilla ToKaM BeJiidapHai CiJibl.

Jlnst XxyTKacHara paspbiBy JiaHIyra § Takix Bbl-
najKax cJy»allb 3acueparanbHiki (mas. 179, 180).

Man.

178

EY4

Man.

179
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CaMmbl mpocThl 3acleparajibHiK — MJaayKi —
ysiyasie caGoil ¢BiHLOBHI apolik A (man. 179, a), sxi
YrJaouaela y Januyr nacaspoyna. [Ipbl gacsraeni
Y JIaHIyTy TOKY T3yHAH Cijibl (sie 3HAusHHE 3aycéibl
3aricaHa Ha 3aclieparajibHiKy) TOHKi JpOIliK HarpaBa-
ella i pacrayJssenua, paspbiBaloubl TeparpyxKaHbl
JaHuyr. JIikBinaBayuibl MpblubIHy Meparpyski, Heal-
XOJIHa MAacTaBillb HOBbI 3aclieparajbHik, pasJivyaHbl
Ha TOH caMmbl rpaHiudbl Tok. Hikosi He Tp36a 3a-
MSIHSILLb 3aclieparafbHiK KaBajaykaM MejaHara jpo-
Ty (AIF0 YacTa HA3BLIBAIOLL «KYUKOM» ). EH Moxka 3ra-
p3Lib Macss Taro, siK nMavyHe rap3lib ajl neparpaBy isa-
Jsilbls ApoTy abo Oe3HajseidHa carncyella KpblHila
TOKYy — akymyJisitap ayramabinsg. Ha masnionky 179, 6 nakazaubl iHIIbIS Biabl niay-
KiX 3acleparasibHikay.

Hpyri pacnayciomkaHbl Bif 3aclieparajbHika — ayramartbiuHbl (171, Maja. 180),
sSIKi paspbiBae JIaHLYT Tpbl JACSTHEHH] MoyHal Cisibl TOKY. Y aapo3HeHHe aj nJaykara
I3Thl 3aclieparajibHik Mpbl crpauoyBaHHi He pa3bypaeniia i Moxka Oblllb 3HOY yBeI3eHbl
Y paboubl ctaH. MeHaBita Takisi ayTaMaThbl-3aclieparajibHiki abaBsiakoBa ycraHayJipa-
IOLLLA KaJld JIiUblIbHIKAY 3JeKTpasHeprii ycix KBaTap.

Man. 180

lanoyHbis BbIBabI

l. He6sicneka npbl pabole 3 3/7eKTPbIYHbIMI JaHLyrami 3Bsi3aHa 3 MardbiMa-
CLIIO MapaxkaHHsI YasiaBeKa Tokam abo naxapaHeOsiClieUHbIM MaBbILISHHEM TIMIle-
paTtypbl 3J€KTpanpaBoKi.

2. 3acueparajibHiKi ciyxKallb AJ1si XyTKacHara paspbiBY JIAHLroy Mpbl repa-
rpy3Kax i KapoTKiX 3aMbIKaHHSX.

KaHTpOnbHbIA MbiTaHHI

1. Yamy ¥ npakTbidHbIX paboTax 3abapoHeHa BblkapbiCTaHHE Hanpy>XaHHs, Skoe nepasbl-
wae 36 B?

2. WTto Takoe neparpyska naHuyra? YeiM siHa HebscneyHan?

3. Yamy pgpoT nnaykara 3acueparanbHika pobslb ca CBiHLy?

4. Ui npaBinbHae cuBapaX3aHHe, LUTO 3acLeparanbHik He aanyckae Y3HiKHeHHs neparpy3ak
i KApOTKiX 3aMbIKaHHSY?

5. Yamy HeabxofHa KaHTpanssaub MalaBaHHe MnpaBafoy Yy LUTIMNCEeSNbHbIX BiNkax i pa-
3eTkax?
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§ 31. MNacTasiHHbIA MarHiTbI

Jla esamaea uacy mor pazersadanri snekmpolumols 3’86l Bolsyuarousl 03esaHHi
IAEKMPoILHaAeQ MOKY, Mol BbIABIAL 120 MacHimHae d3esinHe. Yuo 3 eamaea ak-

ma BulHiKae, ULMO 3AeKMPolYHbLL [ MACHIMHbLL 3 -
8bL 3843aHbL namixe caboil. Y uoim cymuacyvb maeHe-
motamy?

st agkasy nagnaémimcst cnadatky 3 yJacliBaclsiMi
MacTastHHBbIX MarHitay.

[icTopblsl MarHeTbI3aMy if3e KapassiMmi ¥ TJbIOOKYHO
CTapaskKbITHACIb, Ja aHTHIYHBIX [bIBiIi3albi Majoi Asii.
Y crapaxKbITHBIM ropaage Marnecist Ha TapbiTopbli MaJioi
Agii Gbl1a 3HOWIBEHA TOpHAsi Mapoia, Y30pbl SIKOH Tpbl-
usreajics anzin jga aanaro. [la nasee ropanma ix mavasi
HasbIBallb MarHitami.

Bbl yce nobpa Benaeue ysacuiBacllb MarHita mnpbl-
UArBallb Ja cs10e JKaJie3Hblsl | CTaJbHbIA TPaAMEThI:
raiiki, Wanobl, ckpanki, kHonki (man. 181). Muo-
ris 3 BAaC BBIKAPLICTOYBAJi MarHit i 30ipaHHsA LBi-
KOy, sIKisl paccbinasics. Bsijgoma, IITO MarHit He Mpbl-
sirBae 11eJibl 3 KaJspOBbIX MeTasnay (Men3b, ajioMiHiil i
inur. ). Cycrpakatoliia MarHiThl po3HbIX hopMay, aje Ha-
6oJiblll pacraycio/pKaHbisi najsacaBbl i NaJKOBanaao00HbI
(magi. 182, a, 6). Takisi Mmaruitel écub y no6biM Kabiele
thisiki.

3j0abHACIL  MarHiTa TpbIUgrBallb  MOXKHA  BbIBY-
Yblllb 3 Janamorafl JbIHAMOMETpPa 3 »KaJe3HbIM LBIKOM
(mas. 183). IlagHocsiubl 1BIK @ pPO3HBIX yyacTkay mar-
HiTa, MOKHA BbISIBillb, LUTO MPBILS?KIHHE HAHOOJIbII MOLL-
Hae Ha KaHuax MarHita. IX HasbiBalolb moJgrwcami Marti-
Ta: nayHouHbIM (a6agHauatollb Jitapait N) i naynHéBbim
(abasnavatoup Jgitapait S). Beisysena, wro nacspangi-
He MarHiTa npblUsKIHHS HsAMa. [5Ta — HelTpadbHas
30Ha.

BhIByublllb y3aeMa/3esiHHE JBYX MarHitay MoKHa Ha
Jlocnesze.

Man. 181

Man. 182

Man. 183
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Man. 184 Man. 185

3amalyem MarHiThbl: aA3iH »KOPCTKa JAa WITaThbiBa, a APYri — Ja CIPYKbIHbI JbIHA -
mometpa (man. 184, a). [la nakazanusx JplHaMOMETPa MOKHA BbI3HAUbILLb CiJy MPbI-
LsKoHHA (Mas. 184, 6) posHaiMeHHBbIX MoJtocay i amurtypxBanus (mas. 184, 8) an-
HaliMeHHbIX noJitocay. Cia y3aemanzessHHs 3aJ1eXKblllb aJ ajjieryiacly namixkK rnoJirocami
i Moxka Obllb HAaBAT GoJbllall ab6o poyHall cise UsiKapy mardita. [3Ta naussipmkae Jo-
cJlell 3 «JIyHaloubIM» y MaBeTpbl MarHitam (MaJg. 185).

Pasrasinaioubl JIaHIy»KOK NPBILSATHYTHIX Jla MarHita upikoy (mas. 186, a), Mox-
Ha 3pabilb Alus aj3iH BeJbMi BaxKHbl BbiBaj. [lan n3esiHHeM marita uesbl (UBiKi)
MOTyllb HamarHiupauua (majn. 186, 6), r. 3H. cami nmeparBapaiia ¥ MarHitbl. ¥ 11Bi-
KOy ca 3BblualiHara (MsiKkKara) »kaJjiesa HamarHiyanacllb rnacJjst ajjiajeHHst aj mMartira
npakThiuHa ToyHaclio 3HiKae (Mas. 186, g). Ane § crasi i HeKaTopbiX criaBay Ha-
MarHiyanaciib 3axoyBaeliia. Hanpbikiaj, crajbHbis HAxKHiLbI ACJs KAHTAKTYy 3 Mar-

Man. 186
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Man. 187

nitam (maj. 187) cami crani maruitam i
HaMarHilii Js30 6pbITBbl. MarHithl, siKis
écib y KabiHelle ¢isiki, 3poOJieHbl ca cre-
UblSJIbHAR  CTaJsli i HamardiyaHbl J3€siH-
HeM BeJIbMi MollHara marHita. Ix mnoJioch
acapbaBaHbl y TpPajbIUbIAHbIS  KOJIEPbI:
nayHOYHbI MOJIOC — Y CiHi, MayaIHEBbI —
Y UbIPBOHBI. 3a¥BaxKbIM, IITO BEJbMi MOIL-
HbIM HarpaBaHHeM af0 iHWbIMi Yy313esH-
HsIMI JIIOObI MarHiT MO»KHA pa3MarHililb.
Y3aemajzesiHHe MarHitay mae sHauHae
najabeHCcTBa 3 Yy3aeMaJI3esIHHEM  3JIEKT-
pblYHA 3apajpkaHbIX Les. Y abolByX Bbl-
najKax agHailMeHHbIS MOJIIOCkl (3apajpl)
QIUITYpXBalOLlla, a pO3HAIMEHHbI T10-
Jiochl (3apajibl) npbilsgreaioa. Asne ra-
Thisl y3aeMaj3esiHHi Matollb i BsJliKis aj-
pPO3HEHHi. OJIeKTPbIUHbIS 3apajbl MOXK-
Ha ajnacoObilb aji3iH aj agHaro. YCIoMHiLe
3JIEKTPbI3ALBIIO TPIHHEM i 3J1€KTPbI3ALbIIO
npas ynjoly (mas. 188 a, 6). A Boch no-
JIOCbl MarHita HemaageJbHbid. Paspasa-
104bl MAarHiT Ha 4YacTki (HsIBaXKHA, POYHbIS
ab0 HSIPOYHbISA), Bbl He ajyi3esiille iro mo-
JIOChl aA3iH an anHaro, a Oynselle aTpbIM-
JliBallb HOBBI MarHiThl. KoxkHbl 3 ix 6ynze
Mellb HeHTpasIbHyl0 30HYy i JBa MOJIOCHI:
nayHouHbl i nayniHésbl (mas. 189).
Y3aemajzesiHHeM MarHitay TJymMaublll-
1a npbiHLbI padoThl Komnaca (mas. 190)
Crpajika Komnaca — r3Ta JIETKi MOLHBI

Man. 188

Man. 189

Man. 190
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MaruiTHasa Bocb 3amni

Bocb BspUYaHHA 3amni

Man. 191

MarHit, sKi MO»Ka naBapoyBallla BAKOJI
BepThiKaJibHail BoCi. 3 sIKiM »ka Jpy-
riM MarditTam ysaemajzelHiuae cTpaJ-
Ka komraca? Takim riraHUKiM Martitam
g'ayssieniia  Hawa 3simist.  YTeplibl-
HIO I3Ta Jakaszay aHIJidcKi gacsienublk
Y. Tinb6eprt (1544—1603 rr.). En
3pabiy 3 MaTHiTHAara »kKaJjesHsKy Liap
BslliKara JbisiMeTpa — «MarHiTHbI [JIO-
Oyc». AObIXo/3subl 1Iap 3 KoMMacam,
€H rakasay, LUTO apbleHTallblsl CTP3Ji-
Ki Ba yCiX BbIBy4aeMbIX MyHKTaX [OY-
HACLIO Karipye sie apbleHTallblio ¥ po3-
HBIX MyHKTaX 3MJI.

Maruithbig nomochkl 3amai (Mas. 191) pasmenyanbl He Haiara Aajéka aj rea-
rpadiunbix [laynounara i Ilaynnésara nosmocay nawail njavetsl. Tamy Bbi3BajeHas
CTp3JKa KoMmmaca ycraHayJiBaelia y Hanpamky, OJi3KiM Ja Harnpamky 3siMHOTa Me-
pbiibIsiHA (3 MOYIHS Ha MoyHay Ha MasioHky 191). MeHnaBita Tamy noJiochl ycix mar-
HiTay aTpbiMaJi cBae Ha3Bbl (MayHOuHbl, NayaHEBbl) i abasnausuui (N, S — an rad.
Nord, Sud). Ctpora kaxkyubl, CTpaJiKa KoMraca rnaka3Bae HarpaMaKk MardiTHara me-
pbiabisiHa. Sle mayHouHbl KaHel, apbleHTaBaHbl He Ha [layHounbl rearpadiutbl nosoc
(ITuI'TI) nnanetst, a Ha [laynHéBbl MarHiTHbI Moatoc 3aMmJi.

Hanzsbluail LikaBbIM i LKKIM Ui TIYMausHHA 3'dyJiseliia Aak/iajiHa 1akazaHbl GakT 3MsHeHHs

CTaHoBillUa MarHiTHbIX noJjiocay 3siwiii 3 wsiram dacy. Tak, mmMat ragoy tamy [laynuésbl noJioc 3Ha-

xoa3iyest Tam, A3e usnep 3naxonsiuua Ilaynounst!

lanoyHbIs BbIBabI

1. TTosrockl MarfiTa HemnaaseJ bHbIS.

2. AnHaifiMeHHBIST MOJIIOCHI MarHiTay ajiuTypxBaiolllia, a po3HaiMeHHBIST MpbI-

LSArBAOLILA.

3. Llesnr 3 2xanesa, craji i iHII. MOTYIlb ObIb HAMATHIUAHBI iHIIILIM MarHiTam.
4. JlioObl macTasiHHbl MAarHiT Moxka Oblllb MOYHACILIO pasMarHiyaHsl.
5. 3saMJ10 MOXKHA YsBillb BsUIiKIM MarHitam, MoJilochl siKora He cynajuaiolb 3

rearpaiuHbIMi TOJIIOCAMI.
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KaHTpOnbHbIS MbiTaHHI

1. 9K aKkcnepbiMeHTanbHa BbISBiLb MOMIOCHI | HEMTPasbHYO 30HY MarHita?

2. 9k y3aemapg3enHivatoub gBa MarHitol?

3. WTo arynbHae i po3Hae y aneKTPbIYHbIX | MarHiTHbIX y3aeMaf3esHHAX?

4. 9k MOXHa aTpbiMaLb HOBbl NacTasiHHbl MarHiT?

5. Yamy mardybima apbleHTaupls Ha 3amni 3 ganamorarn komnaca? L 3’aynseuua aHa pa-
KnagHam?

§ 32. MarHiTHae none

Bam sadona, wmo yeaol moeyys ysaemadaeiinivayo Ha adaeeracyi b6es ix He-
nacpadnaea KaHmaxkmy, e. 31. npa3 noae. Bol8yuaroubl IAeKmpoiiurbLl 3’8061, Mol
easapolai ab arexmpoluHolm noai. Swud panet (y 7-m karace) — ab noai npol-
ysaeHnenHs (epasimaybiiinoim noai). Maenimor makcama yzaemadseinivaoys Ha
adaeenacyi. 3Haublyb, 3 A00bIM MACHIMAM 3813aHbL ACabAIBLL CMAH NPACMO-
poL. — MmaeHimuae noase.

[Ipbl BeIBYusHHI sitoGora ¢iziunara noJist BaxKHa ajakasallb Ha HACTYTHbISI MbITAHHI.
3 sikim 1lesiam abo 3’'siBall 3Bsi3aHa JaazeHae nodie? ¥ 4ybiM raTa noge csbe npasyssie?
3 nmanamorail sikora 1eJa (iHiblkaTapa) MOKHA 3Ta [oJie BbIsiBillb i BbIBYUbIlb SIFO
yJtaciiBaciii?

Ankas Ha mepiiae neiTaHHe NPocThl. MarHiTHae ToJie 3Bsi3aHa 3 JOObIM MarHi-
TaM. AJie r3Thl 3yciM MpaBi/ibHbl ajKa3 TYT XKa Napajpkae HOBbIS MbiTaHHi. Yamy me-
TasliuHbl IpaAMeT cTay MarHitam? Mol 2K MOxKaM sIr0 pa3MarHiiiiip!

[Tago6Ha na iHWbIX (i3iuHbIX Naséy, MardiTHae roJie He j3eliHiyae Ha Hallbl ra-
uylll (3pOK, CJbIX, HIOX, JOTHIK). AJHaK p3ajbHAcClb Aro iCHaBaHHs npasy/senya y
KaHKp3THA HagipaemblM 13esiHHi. Hanpbiksan, crpad-
Ka KoMraca raBapoyBaelllla y MarHiTHbIM MoJi 3siM-
Ji. MaruitHas ctpaska (Mas. 192, a) i écup Toe 1eaa, ‘
SIKOe J1a3BaJisie BLIAYJALD | BbIBydallb MarHiTHbIA Madi, “»
HaTpBIKJIAJ, MoJie MajacaBora mMardirta (man. 192, 6). a

BeikapblcToyBatoubl BsIiKyl0 KOJIbKACLb MaJsleHb-
KiX MarHiTHbIX cTpaJak (Mmaj. 193, a), moxHa aTpbl-

Mallb HarvIsSHYIO KapliHy JA3esiHHsS MarHitHara mnoJs y

npactopbl BakoJ Mmartita. Ha npakTbliiibl siirus 60Jblil

3py4Ha BbIKapbICTallb APOOHbIS KaJe3Hbls amiJki, Ha- ->
CbIMaHbIsl HA KapJOHHBI JiCT. Y BbIBy4aeMbIM MarHiT- 0 —

HbIM TTOJIi 2KaJle3Hblsl aniJiki HamarHiuBatoia i poosii-
la MaJsieHbKiMi MarHiTHbIMi cTpaJjkami. [Ipbl masbim Man. 192
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Man. 194

B TPoHHI a0 KapJOH TITBIS CTP3JKI TYT Ka apbIEHTYIOLLA
(mags. 193, 6), nakaspatoubl KaplliHy JiHili MarHitHara
noJs (man. 193, 8) BoiByuaemara marHira.

3 panamorad Takix JiHill MOKHA MakKasBallb Camblsl
PO3HbISI MArHiTHBIS Majii. Mbl Y2K0 BbIKApPbICTOYBaJi I'9Thl
MeTajl, nakazayiibl Ha MamoHKy 191 nose 3amai. 3a Ha-
NpaMak JiHii MardiTHara rnoJisi na JaMoyJieHHaclli npbima-
Man. 193 ella Hanpamak, y siKiM MardiTHae 1oJie apbleHTye nay-

HOYHBI MOJIOC MarHiTHail ctpasiki (ri1. maj. 193, a, 6).
3BsipHille Takcama yBary Ha Toe, 1ITo y Jito6ora MarHiTa MarHiTHae roJie €ciib i YHyT-
pbl ro, a JiHii MarHirHara nojs 3amkHyTbis (1. Mas. 193, g). 3ryuuanacup Jixii
YHYTPBI MarHita aaitocTpoyBae Toe, LITO TaM IoJie HalOOoJbII MOIIHAE.

MaruitHae nosie 3amsi Mae 71 HAc BsiJikae 3HausHHe. Do, akpamsi mpbiemHa-
ra, 1ITo Japye Xbilé ycsimy 3siMmHoMy cBeTy, CoHlla BblpaMeHbBae i BsiJliKisi NaToKi
XYTKiX 3apaJuKaHbIX yacliill. ¥ aCHOYHBIM I3Ta 3JEKTPOHbI i MPATOHbI, SIKis HECMpbl-
fJbHA J3eHHiuatolb Ha Ycé kbiBoe. MeHaBita 13gKyloubl CBaiiMy MarHiTHaMy TOJIO
Halla TJlaHeTa axaBaHa aji ix 3ryGHara jazesiHHst. Yacuiubl abrinaoips 3sMJi0, yact-
KOBa nanajatollb y cBoeacadJ1iBblsi MarHiTHbis nactki. ToJibKi Hs3HAUHAs YacTka 3apa-
JUKAHBIX YacCLill MOKa JACATHYLb MaBepXHi MJAHEThl, BBIK/IIKAIOUbl MayHOUHAe 33HHE
(mast. 194) y BepxHix csasx atmacdepbl. Y MarHiTHbiM noJi 3siMiii yacam Hagipaiolia
p33Kisi HeMpaudArablsd 3MAHEHH] («MarHiTHbI GypbI» ), 3BA3aHbIs 3 Mpalldcami, AKis aj-
6biBatolia Ha CoHllbl. MarHiTHBIMI MaJjisiMi, Xollb i HAJI3BbIUAl c1abbiMi Y napayHaHHi 3
3sIMHBIM, BaJIOJIAIOLb | HAHOJKAHLIBIA J1a HAC HsaOecHbIs 11esibl (Mecsil, Mapce, Benepa).

124



lanoyHbis BbIBaabI

1. PsasnbHacup MartitTHara noJist nauBsipkaellia siro apbleHTYIOUbIM A3€sIHHEM
Ha MarHiTHYIO CTP3JIKY.

2. MarHiTHblsl naJi 3pyyHa nakasBallb rpadiuHa y BbIT/IsA3e JiHii.

3. Hanpawmak JiiHili MarniTHara noJis y KOXKHbIM IyHKIIE TMOJIsi cyrnajgae 3 Ha-
npamMKaM MayHouHara MoJiroca 3apbleHTaBaHal MoJieM MarHiTHal CTP3JKi.

4. Ha marnitHae noJe 3siMii YribiBatolpb Mpalackl, sKis anobiBatolia Ha COHIpL.

5. MarniTHae moJsie 3siMJli axoyBae sie aj 3ryOHara jA3esiHHsI MaToKay 4vacliill,
wito inyub an CoHua.

KaHTpOnbHbIS NbiTaHHI

YbiM maussapmkaeuua MaTapbiffbHacLb MarHitHara nons?

3 panamoran sKix uen MOXHa BbIBYYbilb MarHiTHae none?

Yamy nontocbl MarHita HasblBaloLlb NayHOYHbIM i NayaHEBLIM?

LLITo Takoe niHii marHiTHara nona? LUTo Bbi6paHa 3a Hanpamak raTbIX NiHiA?

. 3 akora nontca nactasHHara MarHita BbIXOA3fUb JiHii MarHiTHara nona? Y ski yea-
Xon3sLb?

apr N~

[pakTbikaBaHHe 21

1. BbigHaulle MoJitoChl HEBSZIOMBIX MarHitTay y MarHiTHBIX JIAHILyTaxX, [aKa3aHbIX
Ha MaJoHKy 195, a, 6.

2. Lli npaBisibHae CUBSIP/PKIHHE, ILITO CTP3JKA KOMIIAaca NMaka3Bae JaKJaJHbl Ha-
npamak Ha rearpadiuHyto moyHau?

3. Il yaro npbl HaBYKOBBIX Jlac/ie/laBaHHsX MarHiTHara rnoJisi 3sMJi pasam 3
KOMIlacaM BbIKApbICTOYBaloLb MPbIGOP, Y SKIM CTP3JKa MOXKa NaBapouBalilla BaKoJl
rapbl3aHTtasbHail Boci (iHKJiHaTap)?

4. $Ik MoxKHa BbI3HAUBILb, HAMATHIUYAHBI 1[i HEHAMATH{YaHbl yKaJle3Hbl CTPbIKAHb!
a) 3 namamorail Kommnaca; 6) 3 ganamorai HiTKi?

N

E—
)

S
a 6 N S

Man. 195
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5. SIK, He BBIKApbHICTOYBAIOUb! {HUILIX MpajMeTay, BbI3HAUbILb, SIKO€ 3 JIBYX HayKO-

BauHbIX MaJOTHAY HAMarHiuaHa, a sikoe — He?
6. Jlakakpllle, 1ITO JIiHii MarHiTHara roJiss He MOTYLb TepacsKallla.

§ 33. MarHiTHae none TOKy

[la0Hscém da macHimMHal cMPILKI HAINCKMPOIZABAHYIO WKALHYIO NALAYUKY
(maa. 196). [a narauxi npoiyseneyya OAIdHI Kawey cMpPIAKL He3aAeHHA Al
maeo, nayrouror én abo nayonésol. Takcama 6yose nasodsiys cabe i noyHacyo
pasmacHinanas cmpaika. Anaraeiuiol 8olHiK Oyose [ npol NAOHACeHHI 0a cmpa-
Ki admoyra 3apadxcanail narauki. Taymaudnne eamamy npocmae — 23Ima Bs-
domas sam arekmpoidauols npas ynaoy (ea. § 15, maa. 101). Maenemoizm aca
CMPINKL He mae HiKaea 3Ha4daHHs. L[i mosxcHa Ha nadcmase eamolx docaeday ea-
sapolb ad adcymuacyi Jesakatl cysasi namioe MacHemol3mMam i dIAeKmpoluHacyio?

s

Man. 196

3pasymera, He. [lamion maeHemoisman i 3neKmpoit-
HACYIO ICHYe Camas YecHas Cyssi3b, Umo MONHA na-
ysepd3iyb npocmoim 00cAe0aM.

Pasmeciiim na marHiTHbIM MepblpisiHe (. 3H. Na Ha-
npamky cTpaJki Kommnaca) npasajauik AB (man. 197, a),
nag sKiM  3Haxoigilllla MarHiTHasi CTPaJKa. YKJIO-
ubiM TOK. CTpaJKa naBapouBaellla i ycraHayJiBaelua
neprieHabIKyAsipHa 1a mnpaBajdika AB (man. 197, 0).
[TaBapor cTpaski maxkasBae Ha 3’AyJeHHe MarHiTHara
noJsi BakoJ TMpaBajHika 3 ToKaM. 3MeHiM Harpamak

Man. 197
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TOKy Y mpaBajaHiky AB Ha mpouisernbl.
Crpajka naBapouBaellia i ycrauayJiBaell- I

1a rnepreHbIKY/IsipHa a NpaBaaHika, ajae § DR B,

MPOLLIJErIbIM HarPaMKYy. 20 © o
[5Thl mpocThbl J0C/€N, TpPaBei3eHbl ¥ O, o0

1820 r. nauxim BydonniM [. X. D pcTanam, L8a @ @ @

naspansie 3padillb HaJ3BbYAl BAKHbBI Bbl- NaD BB

Bajl. MarHiTHae noJie cTBapaeliiia He TOJIb-

Ki macrasitHHbIM MarHitam. $lHo Vy3Hikae i a 6

Npbl  PyXy 3JeKTpbluHbIX 3apanay. Ca-

npayibl, TOK y NpaBaiHiKy éclb iX Hakipa- Man. 198

BaHbI pPyX.

Benizaphbl yknan y BbIBydsHHe 3JI€KTpaMarHeTbiaMy 3pabiy (paHily3cKi BYyUOHbI
Auaps Mapu Amnep. En Boikasay aymky a6 ThiM, IITO pyXaM 3apayKaHbIX ua-
CLiL| TIyMaublllla MarHeThI3M yCiX nacTasiHHbIX MarHitay, ykJouaoubl 3sMJ10. 3roiHa
3 rinors3ail Amnepa, y Lesax 3 »kasesa, craji i iHII. macrasHHa Npaxo/aillb MHOCTBA
3aMKHYTBIX KpyraBblX Tokay. KoxHbl Taki TOK cTBapae csiabae MarHiTHae mnoJe, r. 3H.
y ueJse 3aycéubl €cllb MHOCTBA HAJ3BblYall MaJsblX 3JE€MEHTAapHbIX MarHitay. ¥ HeHa-
MarHiuaHbIM 1leJie 3JeMeHTapHbls MarHiThl pa3melnyatbl xaaTbiuHa (MaJg. 198, a), i ix
naJji KamreHcyiollb aigdin agHaro. CymapHae MarHiTHae roJie § TakiM 1ieJie afcyTHiuae.
[Ipbl HamarHiuBaHHi LieJla 3JeMeHTapHbIS MarHiThl apbleHTyloLUlA ¥ aHbIM HarpamKy
(mast. 198, 0), nena pobilia nacrasgHHbiM MarHitam. [lagoGHbisi KpyraBbis ToKi npa-
X0/135111b, Ha JyMKy Amriepa, i yHyTpbl 3sMJIi.

Amnep He 3MOr pacTiiyMaublllb MPLIPOY YBEA3EHBIX iM KpyraBbiX ToKay. bo y Toi
yac (nepuasi najoa XIX cr.) BydoHbIsi He Bejasii Oy/0Bbl aTamMa. KpyraBbiM ToKawm,
AKI CTBapae 3/JeMeHTapHae MarHiTHae roJie, MOXKHa Jublllb KOXKHbI 3JEKTPOH, LITO
pyxaelua BakoJ sipa arama. Hecymnenuas 3aciyra Amnepa § TbiM, WITO €H mep-
1IbIM 3BsI3ay MarHiTHbIS MaJjii nacTasiHHbIX MarHitay i 3siMJi 3 pyxaM 3JeKTPbIYHbIX
3apajay y ratbix Uesax. st cTBapHHSI MarditHara roJisi BaXKHbl He caM MpaBajHiK
(siro abajioHka i paubiBa), a TOK, sKi npaxoxaziub y iM. Tak, y»ko BesibMi 1ayHO GbLIO
3ayBaKaHa, LUTO Y BbIHIKY HABAJIbHIUHBIX pa3pajay yacTa HamarHiuBaJjics CTaJsbHbISA
LeJIbl: HaXKHillbl, Chilpl, Kockl i . 1. [IpananoyBaem Bam camacroiiHa pacT/yMaublllb
raTty 3’5BY.

HacrynHae BbiByusHHe §3aeMacyBsii 3JIeKTPbIUHBIX | MATHITHBIX 3’y MPLIBSJIO 1a ajKpPbILLS M€K=
TPaMarHiTHbIX XBaJb. 13ap3ThluHa npajaxasanbis suys y XIX er. auraiiickim ¢izikam 1. K. Mak-
cBeJiaM, siHbl Obli YIEpIIbIHIO ¥ CBElle BbIKAPbICTAHbI JYisi pajbiécyBsii pyckim BydonbiM A. C. T1a -
noBbiM y 1906 r. TeiM cambiM navasnacs HOBasi 9M0Xa § TIXHILbI CyBA3i.
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lanoyHbIsA BbIBabI

1. HepyxoMmblisi 3/1eKTPbIUHbISI 3apajibl He BHIKOHBAOLb MArHiTHAra A3€sIHHSL.

2. MarsiTHae noJie cTBapaelila saapajaami, sikist pyxaroiiia ( 3J1eKTPbIUHBIM TOKaM ).

3. MarHeTbi3M YCiX MacTasiHHbIX MarHiTay Takcama 3Bsi3aHbl 3 pyXaM 3JIEKT-
PbIYHBIX 3apajay.

KaHTponbHbIA MbITaHHI

1. 9k y3aemajg3enHiyae CTpanka Komnaca 3 HaanekTpbl3aBaHbiMi 96aHiTaBan i LUKNSHON
nanadkami? 7kis BbiBagbl MOXHa 3 ratara 3pabiub?

2. WTto asgHayvae crnoBasnyysHHe «MarHitHae A3esiHHe TOKy»?

3. YbiM, 3rogHa 3 rinotasan AMnepa, agpo3HiBatoLLa HamarHidaHae i paamarHiyaHae uenbl?
4. Sk y3aemap3enHivae CTpanka KoMnaca 3 HaaneKTpbi3aBaHbIM Xane3HbiM Lenam (LBikom)?

§ 34. MarHiTHbIg nani npamMmora npasagHika
I wnyni 3 TokaMm. dneKTpamarHiT

Maenimnae noae icuye sakoa aoboea npasaduika 3 moxam. Are npasaori-
Ki 3 mMoKam moeyub meyo po3Hvli Gopmol, i MOK Y iX MONCA Melyb POSHYIO Ciay.
Yown oca adposnisaroyya naari maxkix npasadHikoy?

Sk moacna ysmayriyo cmeapaemae mokam maeHimuae nose?

JInst BLIBYYSHHS 110J1s1 MpaMora npaBajHika 3 TOKAM HACbIMJeM »KaJe3Hblsl arif-
Ki Ha Kap/lOHHbI JIiCT, TMepreHAbIKYIapHbl a npaBaaHika (man. 199, a). Mbl 6aubim,
IITO amiJiki pasMslIvaona na akpyXKHacusx, IHTpaM sKix 3’saysselia cam rnpapaji-
HiK 3 TokaM. Pasmsiuaioubl Kajs npaBajiHika MarHiTHbIS CTP3JKi, MOXKHA BbI3HAUBIIb
(man. 199, 6) nanpamak niHiii marHiTHara noJsisi. He 3a6wiBaiiile, y KOXKHBIM MyHKIIE
noJis T3Ta Hampamak mayHouHara (/N) moJitoca MarHiTHa# CTPIJKi!

d |
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Man. 199
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Man. 200 Man. 201

JIsis1 BbI3HAUZHHSI HAmpaMKy JIiHiH MarHiTHara MoJisi BbIKAPBLICTOYBAIOLb 1pasi-
aa csapdaéaka, abo npasail uipybol: BApLille PydKky cBspA3Enka (rajsoyky mpyobl 3
npaBail Hap33Kai) Tak, Kab §iro BacTpblé pyxajacs ra HarnpamKky TOKY V MpaBajHiKy:
yHi3 Ha mamonky 200, a i yBepx Ha masonky 200, 6. Hanpamak siHili nosis nakaxa
Harpamak BSIPUSHHS PyuKi CBSpA3EJiKa.

Ane Hanpamak JiiHill MarHiTHara noJis MOKHa BbI3HAUbILb LY Npacuel 3 jana-
Moray mpaBad pyki: KaJji abxamiub NMpaBaJHiK 3 TOKaM JaJOHHIO MpaBal pyKi Tak,
Kab ajcraysieHbl BsJiKi naJjer Obly cyHakipaBaHbl 3 ToKam (Mmasi. 201), To carHyTbis
YaTbipbl MaJblibl NaKaXKyllb HanpaMak JiHii MarHitHara noJs.

Ha masmonky 202, a, 6 nakazaHbl Harpamak MarHiTHara noJsi AByX rpaBaiHikoy,
na siKiX nmpaxozgillb TOK y MpOLIerabIX Hanmpamkax. [laupepagiie npasifibHaclb na-
Ka3aHbIX HarpamKay, BbIKapbICTAYIIbl TPABYIO PYKY.

[TpbimMsiHsIOUbl KaJle3HbIsT anijKi, MOKHA aTpbiMallb i KapliHy JiHii MarHiTHa-

ra noas (mas. 203) wmysi 3 Tokam — catenoida (Tak Ha3bIBAIOIb TAKYIO ILITYJIO
Y TOXHILBI ).
| 1
I

a | 6 Man. 202 Man. 203
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Man. 205

3 wmamonka 203 Bimalp, 1TO CTBOpaHae IIMYJsH 3
TOKaM MarHiTHae roJie najo6Ha Ja noJsi 3BblyaiiHara na-
JlacaBora marHita. Pasmsiuiyatoubicsl napaJgesbHa YHYTpbI
wnyJi, JiiHii BbIXOA3SILb 3 ajHaro se KaHia i, abriHatoubl
sle, yBaxo/3sllb y JApyri KaHell, TI. 3H., a CyTHacLj, caJje-
HOiJL 3’siyJisielilla ajeKTpamarditam. Hanpamak JiiHiii mar-
HiTHAra rnoJisi TyT Takcama BbI3HAUYalolb 1A Mpasijie CBAP-
n3ésika abo 3 ganamorail npasai pyki, ajie TOJbKi sl ca-
Jgenoina (man. 204). Kani nanonHio npasait pyki abxaniupb
LIMYJIO 3 TOKaM TaK, Ka0 YaTbIpbl MaJiblbl PA3MACLLIICS Ma
HarpamKy TOKY, TO aiCTayJeHbl BsJIiKi MaJsel nakaxa Ha-
NpaMak JiHid MardiTHara roJisi YHyTpbl LUIyJI.

Jlnsi cTBapaHHA 3JeKTpamartitay 3 BssliKal najm ém-
Ha#l cisail agHaliMeHHbIsI MOJIIOCHl MarHiTay 36Jixkatollla,
a YHyTp LUIyJi ycTay/asella CTpbKaHb 3 MsKKara »xaJjesa
a6o cneupisiibHail crani (mas. 205). [5Thii MaTspbIsiib,
HaMarHiyBarublCsl ¥ MArHiTHBIM MOJI LUIYJi, Y A3SCATKI i
HaBaT COTHI pas3oy y3MalHALb Aro, Ja3Bajsdioubl aTpbl-
Mallb 3JIeKTpaMarHiThl 3 BsJlikak naja émHai cinai.

DJleKTpaMarHiT, rnakazanbl Ha MaJioHky 205, Moxka

VTpbiMallb Ipy3 Macai y A35ICATKI Kijiarpamay HaBaT Mpbl

HeBSJIIKAN Cijle TOKY ¥ LIMyJsX, LITO HEJACTYIHA HisskaMy NacTasiHHAMY MAarHiry.

Ha BwITBOpUactii MPBIMSAHAIOND 3J€KTPaMarHiThl, 3A0JbHbIS YTPLIMJIBALL | Mepa-
HOCIillb TOHBI MeTaJjiuHara rpysy (mas. 206).

Crapaemae caJjieHOilaM MarHiTHae MoJjie BbIKAPbICTOYBaelllla § 3JeKTpaBbIMsi-
pasibHBIX TPBIOOPAX (aMnepMeTpax, BajJbTMETpax), 3J1eKTpasBaHKy, saekrparitapol. [1a
JI3Be 1IIMyJi 3 TOKaM Maiollb aJeKTpaiublibHik (Man. 207) i BatMeTp — mpwibop, fAKi

Man. 206
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BbIMsSIDae MaryTHacllb 3JeKTpbluHara Toky. Tok, siki mpa-
Xo13ilb na abMoTKax ckjajaHa# KaHdirypaiibli, cTBapae
MarHiTHae roJe, HeaOXxopHae AJisi paGoThl Jio6Gora 3JjeK-

Tpapyxasika (mas. 208).

Man. 208

[anoyHbis BbIBaIbI

1. Jlinii marHiTHara noJist He Malolb MayaTKy i KaHia. yIHbI 3aMKHYTbIS.

2. Hanpamak JiiHiii MarHitHara rnoJisi MoXKHa BbI3HAUbIlb 3 JanaMorai cTpaJ-
Ki KomIaca, rnpaeai pyki abo ma npasijie CBpA3EKA.

3. MarniTHae mosie mmyJi 3 TokaMm nago6Ha Ja MoJis majacaBora MarHiTa.

4. Tlosie s/eKTpamartita MOxKHa y3MalHillb BbIKApPbICTAHHEM 2KaJsie3Hara abo
CTaJIbHOTA CTPBIKHS i 30J2KIHHEM aJHANMEHHbBIX M0J0cay.

KaHTponbHbIA MbITaHHI

1. fkimi cnocabami MOXHa atpbiMaLb KapLiHy NiHin MarHiTHara nons Po3HbIX nNpasagHikoy?
2. 79Ik MOXHa BbI3HaYblLb Hanpamak MiHin MarHiTHara nons, fkoe cTeBapaelua npasagHi-
KOM 3 ToKam?

3. 9k 3 ganamoran npaean pyki BbI3Ha4bILb HanpamMak fiHii MarHiTHara nons: a) npamora
npasafHika 3 Tokam; 6) wwnyni 3 Tokam?

4. 9k MOXHa y3mauHilub MarHiTHae none anekTpamarHita?

5. [3e npbiMaHaoULa wnyni 3 Tokam?

6. Lli MOXHa HasBaub anekTpamMarHitam npambl npaBagHik 3 Tokam? Yamy?

[lpakTbikaBaHHe 22

1. BoisHaulie Hanpamax JiiHill MarHiTHara rnoJisi mpamora rnpasajiHika 3 Tokam /, pas-
MellyaHara rnepreHbIKyJIipHa Jla MJI0CKaclli yaplsizka, Kasi ToK / HaKipaBaHbl ajl Hac
(magt. 209, a) i na nac (man. 209, 0).

(©

Man. 209
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2. SIk, BbIKapbICTOYBalOUbl KOMIAC, BbI3HAUbILb TaJspHACIb KJEM HeBsIoMail
KPbIHiLLbl TOKY?

3. BbigHaulle najsipHaciib KJ1eM KpbIHillbl, sikasi CTBapae TOK y MpaMbIM MpaBajHi-
Ky (mast. 210, a) i § wnyai (man. 210, 6).

4. Sk Gynze 3apbleHTaBaHa MarHiTHasi cTpaJjka (mas. 211), 3Menuanasi § nyHk-
™ A, CiB?

5. Ha masonky 212 nakasana ycrpoiictBa Haiinpactieiiinara sjaektpaspatka. [Ipbl
3aMbIKaHHi JlaHIlyra 3/JeKTpaMarHit [ mpbllgreae cTajbHyl0 MJacliny (sikap) 2. 3Bsi-
3aHbl 3 sKapaM Majatouak 3 yaapae na uauiibl 4. AnHauacoBa aa0biBaelllla paspbly
Januyra y nyukue C. Amilbilie HaCTyMHBIS cTabli paboThl TaKora 3BaHKa.

6. Sk BbIpabilb wLIMyJ/I0, SIKAsl He CTBapae MarHiTHara rfoJsi HaBaT Mpbl 3HAYHAM

cine Toky y éii?

7. Ui 6yn3e mpauaBaipb 3JeKTpaMarHiT, Kaji ra npoBajze 1imyJi Oya3e npaxo-

@ J3illb epamMeHHbl TOK?

.

B
Suitill

b

Man. 211 Man. 212



GBEMNABbI 3 BbI

Lli mo>ka yanaeek ansapa3asiLlb CBON LieHb?

Yamy BigapbIC y NMOCTPbI MOXXHA Ha3BalLlb
«aMThI4YHbIM NPbIBigAM»?

HYamy akynsapsbl 6ni3apykara 4anaseka
He NaabIXoa35Lb JanbHa3opKamy?
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XTO 3 HAac He 3Be/Bay 3axarieHHs aji HABAroJHsH
&K, siKasi 33sie po3HaKaJsipoBbIMi arHsmi (mas. 213)?
Aanuyny npeipoapl — nayHouHara 33siHHs (o1, mast. 194)?

CeaAT/I0 3auapoyBae uajaBeka, Jlae MardbiMaclib
sIMy JIeM 3padyMmellb HaBaKoJjibHae acsipomize. Ajn-
HaK poJIl0 CBATJIA ¥ Kbl YaJaBeKa HeJsibra 3BOJ3illb
TOJIbKI J1a aTpbiMaHHst iHdapmalpbli ad 3’siBaX NPbIPO/IbI.

CBATJIO caMO BbIKJIiKae PO3HbIsT 3'sIBbI: XiMiuHYIO
pIaKiblio (Ha rITHIM 3acHaBaHa Qararpadis, a Tak-
cama poraciHT3 y JicTax pacsiH), 3JeKTPbIYHbI TOK
(coHeuHblst GaTapai, sikisi acaGJiiBa BaXKHbISI JIJIsT Kac-
MiuHbIX najéray) i r. 1. bea cBsiTiia HeMardbiMa camo >KbILLE Ha 3sIMJIi.

[IITo >k Takoe cBsATs0? [TbITaHHe a6 MpbIpojI3e CBATIIA 3’ AyJIfela AIHBIM Ca CKJ1aja-
HbIX MbITaHHsAY. Pasazes disiki, siki BbiByuae yaaciiBacli CBATJIa, Ha3biBaelllla ONTbhIKAi.

Man. 213

§ 35. KpblHiuybl cBATNA

Cmapascolmuols epaki AlublAL C8MAO ACAOAIBOIM PIULLBAM, SIKOE BbLYIKAE
3 gaudli. 3200Ha 3 2amMbiM YAYAEHHEM, Harasek Oauolyb yeabl, NpauLynsartol
iX HAKipasaHvlm namoxkam eamaea padviea. Are madel uamy Houuy 4arasex He
mooca dadelys? Adkazaye Ha eama neimanue 6oia0 Hemaeuoima. [lasuell I. Horo-
manam OblAa NPAnaHaBaHa 2iNOMI3aA: C8AMAO — 23ama namok 4dacyiy (Kap-
NYCKYA), AKisl 8bLAPAMEHbBAIOYYA YeAaM, ULmo ceeyiyya. Kapnyckyasapraa mao-
Pl MAYMAUBIAQ MAHBIMACYb Oadblyb Npaomem nanadaHHem y 80Ka Hacyiy,
KIS sulnpamenvsaroyua npadmeman. [d3ma maopois dobpa maymaveira yjmaea-
PIHHE YEeHIO 3a Henpaspolcmolm yeiam. AOHAK [ AHa He maera pacmaymadolio
mHoeia 3’asel (ab ix svl dagedaeyecs ij cmapulblx KAacax).

Yce 11eJ1bl, 5Kisi BBIpaMeHbBaOLbL CBATJI0, HA3bIBAIOL11A KPbIHiLaMi cBsitaa: rata CoH-
1@ i iHIIBIS 30PKi, 3anaJjieHbls cBeuki (Mas. 214) i anekrpansmnauki, BorHiiubl (Mag. 215).

Man. 214 Man. 215
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Man. 216 Man. 217

Kpbininami csitna 3’sysiioliia po3Hblsi apraHiambl, siKisi cBelslUA: pauki, pbliObl
(maq. 216), »xyki, rpbibbl (Mas. 217). Ix Ha3bIBatoOlb KPbIHillaMi XaJoJHara CBAYSHHS,
y aJIpO3HEHHE aJ| LeJ, siKis 3’dyJIsiiolia UenaaBbiMi KpbiHillaMi cBAT/IA.

[cHye MHora p3ubiBay, siKisl CTAHOBSILA KPbIHillaMi CBSITJIA TOJbKI Mac/si Taro, siK
Ha ix manasa cBsiTio. Takisi paubiBbl HasbiBalolllla (oTanomiHadopami, a ix CBSIUSH-
He — (oTasoMiHeCLIHLbISIH.

Pasriensim taki nocnen. PactBopbiM y Bajide Kpbixy quiyapacusiny (mad. 218, a)
i mpanycuim npa3 pactBop ny4dok 6Gejara ceatia. PacTBop nauyne cBslinia 3s7EHbIM
cBsATIOM (Madi. 218, 6).

YnacuiBacipb paublBay CBALULIIA MPbl iX anpaMeHbBaHHI BbIKAPHICTOYBAEIA ¥ PIK-
game (Man. 219). YV HaBarogHiolo HOY Bbl Hasipasi, fK CBelfllla &1auHblsf LAlKi, ma-
KpPBITbIST TakiMi paubiBami. Jlapoxubis snaki (man. 220), y dapOy skix jnabayiena pa-
ublBa JitoMiHadop, ¢likep Ha BalIbIM aji3eHHi TIPbI anpaMeHbBaHHI CBATIOM (ap CBelsll-
1a i jo6pa Bimaub Bangiueso. [3ta pobillb pyx ycix ya3esdbHikay Ha gapose GSCTEUHBIM.

YHiKaJbHal KpblHilail cBsiT/a 3’styJisieliiia Jasep, siki 3Haloy sgeKTolyHae npak-
ThlUHAE TIpbIMsIHEHHE ¥ TajebauanHi, cyBsisi, MeabilbiHe (Mast. 221), MalbiHa- i Mpbl-
6opabynaBanHi, MmetpaJorii. MeHnagita snazep na3BoJiy aaxasallb Ha NbiTaHHe: «Kodib-

WE!
O PAHMULTE
CKEOPOCTE

M o
*x
OETW

Man. 218 Man. 219 Man. 220

135
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Ki caHTbIMeTpay (3ayBaxkile, He KijameTpay, a caHTbiMeTpay) an 3smii na Mecsua?»,
a Jla3epHbl TajI3iHHIK Jlae MaMblIKy § 1 ¢ 3a 3 MJIH rajioy.

Bsniiki yxkaan y paseiuué Jyasepay 3pabiy 6esapycki Bydonbl b. 1. Cusinanay.

Bosbiaci GauHbix HaMi Lesl caMi He BblpaMeHbBalollb, a aadiBaloub CBATIO,
skoe najgae Ha ix. Taximi nenami 3’ayasionna Mecsit (man. 222), 1paBbl, OyAbIHKI, JI10-
m3iir .

AJi3HaubIM, [ITO Ba YCiX KPbIHilAX CBSITJIA § CBETJIABYIO IHEPTil0 NepaTBapaeliia
sKi-HeOy[3b Bijl SHeprii: lenJiaBasi, XiMiuHasi, 3JIeKTpblUHAs, CBeTJiaBas (yCHOMHille
CBSIUSHHE pacTBopy (yapacusiny) i r. a.

KpbiHilpl BbiMpaMeHbBaHHS MOTYLb JaBallb i HOauHbls MpameHi. Yce BbI, 3pa-
gymesa K, uyJi a6 yabTpadisneraBbix mnpamensx. Hsabaunbimi nmpameHsimMi mepaHo-
cillia Heprisi aj 1esa ga 1leJa nphl ernianepajaubl BohinpaMenbBantem (§ 6). An-
HAK Yy T3ThIM NaApyuHiKy Mbl Oyl3eM paarisialb TOJbKi 0auHae BbllpaMeHbBaHHE
KPBbIHIiLL cBATJA. [HAKII KaxKyuybl, Takoe CBSITJIO, siKOe, Mamnajatoybl § BoKa, BbIKJiKae
3pOKaBblsl aauyyBaHHi. [5Ta Gesae CBATIO i CKJIajaloubls SIr0 KoJiepbl aji YblpBOHAra
na QisseraBara (Man. 223). Yce KoJepbl ajHauacoBa MOXKHA Hasipallb y BSICEJIbI.

Kani mamepnb! KpbIHilIbI CBATIA ¥ JaA3€HBIX YMOBAX MOXKHA He MpbIMallb Ja yBari,
TO sie HazblBawlb nyrkmasai. [lyHkTaBbiMi KpblHillaMi CBSITJIA 11 HAC, HANPbIKJIAL,
g’'siyaisiiolia 30pKi, JISIMIbL ByJliuHara acBsITIeHHs i iHLL.

[Tarnsanzine Ha mamonak 224, [TosbiMsi cBeuki ¥ ajHOCiHAX Jla 9KpaHa 2 MOXKHa
JIiublllb MyHKTaBak KpblHilLlAl CBATJA, aJjie i€ HeJibra MpbIHSLb MyHKTaBal y ajHOCiHax
na skpana [. Pactiymauiie cami mpblubiHy ratara.

.. bbbk 1 >
e ——————
Man. 223 Man. 224
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Y janefiiibiM MyHKTaBYlO KPbIHILYy CBATJA Mbl Oya3eM aGagHavalib Jitapaid S.

Jliobast KpblHilla BbIpamMeHbBae CBSITJO Ma Yycix Hampamkax (mad. 225). Ha-
JI3eHEeM Ha 3JIeKTPbIUHYIO JSIMIAuKy, 1ITO rapbillb, Kayrnak, ski Mae MaJeHbKylo aj-
Tyniny (Man. 226). 3 aaryJsiHbl BbIXOA3illb BY3Ki Mydok cBstaa. JliHig, y3moyxk siKou
pacnayciojpkBaenua CBSITJIO, Ha3blBaella CcBeTJ1aBbiM MpaMeHeMm. YbiM MeH-
wasi aaTydiHa, ThiM y OoJiblIail CTymleHi MydoK CBSATJIA MOXKHA MajaJipaBalb Ipa-
MEeHEeM.

lanoyHbis BbIBaabI

I. KpblHillbl cBSITJIAa — T3Ta LeJbl, sIKis BblIIpAMEHbBAIOLb CBSITJIO.

2. KpbiHila cesitsia HasbiBaelllla MyHKTaBal, KaJji sie nmaMepbl Ba YyMOBax Ja-
JI3eHal 3aaaybl MOKHA He MpbIMallb Majl yBary.

3. Bosbimaciip 1es1 Bakos Hac Mbl 6aubIM A35KYIOUbl a16iTaMy CBSATJY.

4. TlpameHnnb cBATIIa — T3TA JIiHIA, Y3[0yK AKOH pacrnayCropKBaella CBATIIO.

KaHTpOnbHbIS MbITaHHI

1. lUTo Takoe kpbIHiLa ceATna?

2. FKis KpbIHiLbl cBATNA HasbiBaloLUb LennasbiMi? MpbiBAA3iLe npbiknagbl.

3. Kani kpbIHiLy cBATNa MOXHa fiybiub NyHKTasan? [NpbiBaasiue npbiknagbl.

4. SIKi BiA 3Heprii NnepaTBapaeLa y CBETNaBylo Y KpblHiLax CBATNA: nAMMayubl nixtapblka,
rHiNyLwKax, wro ceeusauua?

5. lUTo Takoe npameHb cBATna?

137



§ 36. Ckopacub cBATna.
MpamaniHeMHacub pacnaycrlog)kBaHHA CBATNA

Boinepayo cxopacyv ceamaa 8y4OHbLA
cnpabasari  daywo. Hanpoikaaod, laxrineil
npasodsiy maxi docaed. Ha sapuieini aod-
Haeo 3 yseopkay (man. 227) 3naxod3iycs 3
AlXmapom ad3iH 5120 acicmanm, Ha 8pulbl-
Hi dpyeoea — éM cam. Acicmanm nasineu
OblY 3HAYL HAKPBLYJKY A C8alleO 3anaieHa-
ea aixmapa yj moi MOManm, Kaal yjoadolyo
yenouuky ceamaa aixmapa larired. Boime-
payulel npameicax 4acy namixe ycnolulKail
csatieo aixmapa i MOMaHmam, Kari én yoa-
Yol YCRbLUKY CBAMAQ AIXMapa acicmanma, i 8e0arouvl adieeracyo namix y3-
eopkami, larireli cnpabasay svl3Haublyb cKopacyy céamaa. AOHAK BblmApaeMmol
npamesxcax uacy ooy maxi maavt, uimo lasiretl pazeasoay seo MoAvKi K 4ac pa-
akyoli warasexa. Ckopacyb aca ceamaa én Aivvly OScKoHya 8aAiKall.

Man. 227

$lk makasasi 60JiblI MO3HiA BLIMSIPIHHI, CKOpaclb CBSITIAa Mae KaHeuHylo Bei-
4bIHIO. YTEpUIbIHIO sie 3HAau9HHE Yaasocsl BbidHaubllb Y 1676 r. gaikamy actpaHomy
O. Powmepy. Hasipatounl 3a pyxam ajHaro ca crnagapoxuikay lOnitapa (lo), Pomep
BBIAIBIY pO3Hilly MamiXK paajiuaHbIM i HazipaeMbIM yacaMm 3allbMeHHs. [la naHbix Ha-
3ipaHHsy €H aTpbiMay 3HausHHe cKopacli csityia, poyHae 215 000 KC—M

[Tacast Pomepa ckopaciib cBsiTsIa BbIMsipasii HeaqHapa3oBa ycé OGoJiblil 1aKIaaHbIMi
MeTaaMi.

Haiibosibll  BaxkKHbISI  p33yJibTaThl
Obli aTpbIMaHbl § J0C]e1aX aMepblKaH-
ckara BydyoHara A. MaiikesbcaHa.

Y cBaéii ycraHoylbl (sie cxema na-
Q KazaHa Ha MaJloHKy 228) éH BblKapbl-

cray insto lanines (mpaxomkaHHe CBAT-
Jla  Tyabl i HaszaJl namix JAByMa Yy3rop-
kami). [IpeIMSIHIYIIIBI apbIriHaILHbBI CITO-
NixTap | 35 km | ca0 BBIMADP3HHS MaJlblX aip33Kay yacy,
Maiikesibcan aTpbIMay 3HAYSHHE CKO-

Mpbiama

Man. 228 pacui cesitsia, poynae 299 700 %
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[IpbiHsiTae § usinepawini yac 3HausHHE CKOpaclii CBATIA Y Bakyyme (mycraue)

MakcimaJibHae i poyHa
c=299792 458 %

Kauni ne natpabyeliia acabJiBasi JakjaaaHaclib, TO 3HaUHHe CKOpaclli akpyrJsielia ia
¢ =300 000 000 % =3-10° %

CKOpaCU,I) CBSTJIA }Uf [aBeTPhbl aﬂ,pOSHiBaeL[U,a aJl ratara 3HauHHS TOJbKi HA3HAY-
Ha. ¥ iHILIbIX acgapoaaaax ckopacub CBfATJ/Ia MEHIasA, YbIM Yy [MaBETPbI, HalpbIKJIa/lL:

y Bajze v, ~ 2,25+ 10° %; y WKininapo v, ~ 2,04 + 108 %;

y ke v, ~ 2,00« 108 %; y anmase v,, ~ 1,25+ 10® %

IKJT

A6 acsipoizi, y sIKiM CBSTJIO pacraycio/pKBaelilla 3 MeHIIal CKOpaclo, raBo-
patib sIK a0 anTblyHa 00JbLI IWYbIILHBIM acPO3i i, HaalBapoT, ab acspo/3i, y sKiM
CBSITJIO pacrayclojkpaelilla XyTuau, sik ab anTblyHa MeHII LWYbWIbHBIM. Bsiioma i,
BbIKapbICTaHHEe CJI0Y 60AbUL (MEHUL) UHbLAbHbL 3yCIM He 3BSI3aHa Ca WHUbLAbHACYIO P
paublea, y AKiM pacnaycio/pkBaeliila cBsatjo. Tak, Hanpbikaaa, 3 tabaiup (ri. Jla-
JlaTaK) Bilallb, 1ITO Y WIKiMiHAPKI, HIYbLIBHACIE SKOTO p =855 ;—g MeHIl 32 [IYbL/Ib-
Hacib Bagsl p =1000 :;—g, CBAITJIO pacraycio/pKBaelllla 60Jbll MaBoJdbHA, YbIM y Ba-
J13€, — 3Haubllb, WIKiMiHAp 3’styJisielllla anTbluHa 0O0JbIL WYBIIbHBIM, UYbIM Baja, acs-
pojI3eMm.

A sk pacnayciomkBaelua csatiao? [lpaBsnzém Taki nocsen. [lacraBim Ha crage
TPl 3KpaHbl 3 aaryjainami (man. 229). 3anajniMm cBeuky a6o 3JEKTPbIUHYIO JSIMIAUKY
i nacrnpaGyeMm, nepamsiliyaloubl KpaHbl, ybaubllb CBATJIO Mpa3 aiTyJiHbl § iX. 3aTbiM
BO3bMEM TOHKIi MpaMbl CTPbIXKaHb i YCTaBiM firo § aarysinbl. Mbl §6aubiM, 1LITO CTPbI-
»KaHb Mpaxo/gillb Npas yce aaryJiiHbl. 3Haubllb, siHbl pagMelldyaHbl Ha ajHOH MpaMoi.
A ugnep 3pyuibiM angin sxpan. CasT/Io

¥ Boubl OoJsibll He nanajgae. [3Ta ceen-

Yblllb a0 TbIM, LITO CBATJIO pacnay-
CIOJKBaellla MpaMaJiiHeiHa. r ( (

. N

Y nocenze acsipojazeM, y sikim pac- , ' . ' .
naycro/pkpaJacs CBsITJ10, OblJI0 NaBeTpa.
A xani y3supb iHlIae acsipoaide, Ha-

npbiKJan Baay, To sk Oynze y éi pac-
nayctopkpaia ceario? [Ipaesuzém no-
caef. Y LIKJSHYIO TacyasiHy HaJbéM
Bajbl i nabaBiM KpbiXy MaJgaka. Jlixrap,
aJl fIKora iase Mydok CBAT/IA, MaJHACEM Man. 229
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Man. 230 Man. 231

Jla clueHki nacynginel (Maj. 230). Mbl y6aubiM y Baji3e Mpamyto JiHito, sikasi cBellila.
$lna yTBOpana ceaTsOM, fiKoe anbiBaelia aj yacliHakK MaJjaka. 3Haublllb, i § Bajale
CBSITJIO pacrayciojkpaelilla npamadineiina. | naserpa, i Baga matoup na ycim at’éme
aJIHOJIbKABDBIST Pi3iuHbIs YuiaciiBacti, Tamy 3’ayJsiioliia adHapoOHelmi acapodo3ami.

Llarnep mMoxkHA cpapMmyssiBallb 3aKOH: Y aJiHAPOAHBIM acsipoAi3i CBSITIO pacnay-
Clo[KBaella npaMmaliHeiHa.

A xani acsipopnze HeajHapoaHae (CKJaaeliia 3 HeKasJbKiX PO3HBIX aTHAPOIHBIX
acsipoiasty)? Tajibl T3Thl 3aKOH BBIKOHBAELlla TOJIbKI ¥ BBIMAJKY, Kaji CBETJaBbl Mpa-
MeHb Majiae MepreHblKyIsipHa jJa naBepxHi acsapomnas (mMan. 231, a). Ba ycix iHuibix
BBIMAJIKaX MPbl Tepaxoa3e 3 aJHaro acsposdst y JApyroe CBATJIO 3MsHse CBOH Hampa-
Mak (man. 231, 6).

3 HeaaHAPOAHACLIIO ACSPOI3S 3BsI3aHa CKPbIYJIeHHE NpaMeHsty, SIKoe MPbIBOBILD J1a
YrBapauust mipascoy (man. 232). Heapnaponnacip acsipoisi 3BsizaHa 3 posHail TaMm-
neparypai cycenHix ciaaéy naeerpa.

[Ipamasineiinaciio pacnayciokBaHHs CBST/IA TJyMayalllia MHOTisi 3’51Bbl, HaIpbl-
KJ1aJl yTBapsHHe 1leHIo i nayiieHio. Bo3bMeM MasieHbKylo 3/J1eKTPbIUHYIO JSIMIAuKy, 1ia-
pbIK i 3KpaH. Pasmeciiim ix Ha crane, K MakasaHa Ha MaJioHKy 233. ¥ BobJaciib yce-
yaHara KoHyca namix npamensiMi / i 2 cBsitiio He nananae. Ha skpaHe Mbl GaubIM Bbl-
pa3Ha akpa3cjieHbl lieHb. A gnep acBaTJIM [apbIK A3BIOMA JisiMraukami (Mag. 234).
Ha sxpane mbl y6aubiM 11eHb, T. 3H. BoOGJaCIb, Ky/Ibl He Nanaaae CBATJIO Hi aJl JsM-
nauki I, Hi an jasmnauki 2, i nayueub (BoGaacui I’ i 2'). Y BoGaacui /' i 2' ve na-

s 1
2 \.
1
«@
Man. 232 Man. 233
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Man. 234 Man. 235

najae CBSTJIO TOJIbKI ai aaHol Jsimnauki. [leHb i nayuenb MoxKHA aTpbiMallb ajl alHOH
KPbIHIlbl, KaJli sHa He 3’syJidela nyHKTaBau (maj. 235).

YTBapsHHEM LIeHIO i TaylieHI0 MOXKHA pacTiyMaubllb COHeUHbls (Mas. 236) i me-
csunbls 3aupMenti. Kani Mecsi anbinena namixk 3amaéi i Coniiam, To Ha MaBepxHIO
3amii ¥ BoOGaacub 2 COHEuHbIsl MpaMeHi nmanajailb He Oy/ayllb, i »KbIXapbl rITail Ms-
croBaci 6yaylb CBeIKaMi MoyHara coHeuHara 3ailbMeHHsl. ¥ BoOJacii [ i 3 CBATIO
Oyn3e namnajallb 4acTKoBa, rata BoOJacli nayueHo. JKbixapbl raThix Mecuay Oyaylb
6aublib Tylo yactky CoHua, aj Kol y nan3eHyto BobJaclb namnajae CBsTJIo.

Mecsu,

3amns
CoHua Man. 236

Hapblicyiilie § cUIbITKY cxemy, sikasi TJayMaublllb MecsiuHae 3allbMeHHe. Bbl He 3a-
obLics, wto Mecsiin 6auHbl TOJMbKI TaMy, ITO ai0iBae coOHeUHae CBSTJIO, LITO HA Sro
najgae, a caMm CBATJIO He BhiMpaMmeHbBae? [loyHae coHeuHae 3albMeHHE Jae Marybl-
Maclib Hasipallb BEepxHisi cJjiai coHeuHal atMacdepsbl i BbIBydallbh sie CKJa.

lanoyHbis BbIBaIbI

1. Ckopaciib pacnayciompKBaHHst cBsiT/Ia ¥ Bakyyme npbikaaaHa poyra 300 000 %

2. Ckopacilb CBsiTJIa § BajIKix i LUBEPAbIX acspoi3six MeHIasi 3a CKopacllb
CBSITJIA § TIABETPHI.

3. UblM MeHIIIast cCKopaclib CBSTIA § acspoyIdi, ThiM acsipojyi3e anThbluHa GOJIbIII
HIYbIIBHAE.

4.y amHapoJHbIX MPA3PLICTLIX ACAPOMI3SAX CBATIO pachayCloKBaela rnpa-
MaJiiHeHHa.
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KaHTpOnbHbIA MbiTaHHI

1. Yamy Tak poyra He marni BbiMepalb CKOpaclb pacnayClof)KBaHHs CBATna?
2. Hamy poyHa makciManbHae 3Ha4dHHe ckopacLi ceatna?

3. Y 4bIlM cyTHacUb 3akoHa npamaniHerHara pacnaycropkBaHHs cBaTna?

4. 9K pactnymaybllb YTBapaHHE LEHIO i nayLeHo?

[lpakTbikaBaHHe 23

1. Lli moxHa, Maioubl KpbIHilly CBSIT/]A, KpaH i HEMpaspbICTbl TPAAMET, aTpbl-
Mallb: a) TOJbKi 1leHb; 0) 1ieHb i MaylieHb; B) TOJbKi nayleHb? Sk rata 3pabilp?

2. Lli moxkHa, Matoubl A3BE€ IMYHKTaBblsl KPbIHillbl CBSITJIA, KPaH i HerpaspblCThbl
MpajIMeT, aTpbIMallb: a) TOJbKi 11eHb; 6) 1leHb i nayleHb; B) ToJbKi nayueni. [lakaxobi-
1le I3Ta Ha MaJIIOHKY.

3. $lkoe 3 acsaponuzsay antbiuHa GoJibII HIYbIbHAE: MABeTpa, Baaa abo HiKinmiHap?

A ¥ sKix cyaaHociHax 3HaXoa3sillA HIYbLIBHACIL (p = ﬂ) I3ThIX pP3ubIBay?

|4

4. KousbKi yacy inge ceatyio ag CoHua jga 3sMJi, Kaji ajjersiaciib namixk imi
[=1,49 - 10® km?

5. YHamy actpaHombl raBopaliib: «Mbl BbIBydaeM
MiHyJ1ae 30paK»?

6. Ha siko#i BbllIbIHI Haj naBepxHsiil Bajbl § Ga-

ceiiHe TubIOIHEN A Tp30a naBecillb JSIMIAUKY,

ka0 CBATJIO ai sie iUIo Y NaBeTpbl i ¥ Baj3e aj-
HOJIbKaBbI Yac?

7. Hamy pyki xipypra, siKist acBATJ/ISIONLA 3BEPXY
cBsiliIbHIKaMi (Madt. 237), He Jaiolb Ha «arepallblii-
HBIM T10J1i» LEHI0, siKi Mor Obl Nepalkamkalb 0Ppa-  Man. 237
BSIZIBEHHIO arepatibli?

8. Ilpananyiille i pactiymaulie crioca®d ycTaHOYKi Ma ajHO# MpaMo JiiHii KaJKoy
JUIsl JI0Ta O€3 BbIKAPBICTAHHS BBIMSIPAJIbHBIX MPbIOOPAY.

9. An xsonubika poctam A= 1,5M, siki craiup na6aidy Jjixrapa, yTBapaenna

HeHb aayxKbiHéi [, = 1,2 m. Kani xjonubik nsipoiinze Ha amiernacub L= 1,5 M na-
Jiell an Jixrapa, To JayXKbiHg 1eHio craHe [,=1,8 m. Ha sikoil BbilbIHI Bicilpb
Jixrap?

10. Lli moxka yasiaBek abartaipb CBOH LIeHb?

142



§ 37. Ap6iuué cesiTna

L[i moacam mor foauviys adsin aduaeo uém-
Hatl Houuy? A Kaai mol Habaizimcs da aixmapa,
wmo cseeyiyya? Mernasima 03akyro4ol addimany
ceamay mo. bauolm npaomemol, adpo3Hieaem Ko-
Aep Qa03eHHs, 3AXANALeMCA KAPYIHAL MACMaKa.
Bidasouna, wmo ceamao adbisaeyya ad camolx
PO3HbLX npadmemay, Hanpolkaiad ad beaatl cysHol
i arocmpa. Are uwamy moavki fj A10cmpol Mol OauoLM
ceotl gidapoic? | yamy molL APoL 2IMbIM AMANLL HE
bauoLm camoea Alocmpa i i maeasine moicam npa-
yaeHyub pyky e da sbavika, a da seo sidapoica i
AIOCMPAHOLL 8impoLHe?

dkim ObiBae anbiué ceamia? Skimi 3akoHa- Mas. 238
mi siHo amicBaewua? [lpaBamsém nocnen. Ha antbiu-

HbIM JIbICKY (MaJ. 238), siki ysiysisie caGoil Kpyr 3 A3siIEHHSIMI, 3amallyeM JIocTpa.

Hakipyewm 3 acBsitaisiibHika (sissMnauka y QyTJsipbl 3 aarysiHail) Ha JiocTpa my4ok
csitaia (mpamenb AO).

An moctpa (rnagkasi aanagipaBaHasi maBepxHsi) cBeTsiaBbl npametb AQ MpakThbiu-
Ha najkam ajab’enua (npamensb OB). Anycuim y nyHKT naagenHst npamenst AO nep-
nenapikyasip CO na nasepxsi Jioctpa. Byran mamik mapatoubim npamenem i nep-
NeHAbIKYyJAsipaM, MpaBe3eHbiM Y NYHKT NajJ3eHHsl, Ha3biBaeLla BYrJiOM Maji3eHHS.
AGasHaublM 3Tl ByraJ Jitapai .

Byran, siki yTBopaHbl af6iTbiM MpaMeHeM i TbIM Ka MepreHAbIKYy/Isipam, Ha3bl-
BaewLla Byrjiom andiuus. AGagHaubimM sro Jitapail y. A usnep napayHaeMm T3Tbisl BYT-
JIbl. 3 J0CJedy Bifallb, IITO BYIVbl afA0ills i Maa3eHHs] POYVHbIS:

Y =oa.

[TaBssiiubiM  Byras naj3eHHs o, MNaBSpHYYIIbl acCBATJASIbHIK yJeBa. Byran
anbills y Takcama napsiiiubiia (Man. 239, a). Ane na-paneiiiiamy: y = a.

Man. 239
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Man. 240

Man. 241

Man. 242
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Toe, mTO MBI Ha anTbIUHBIM JbICKY GauyblM He
TOJIbKI Majatoybl npameHb, aje i aabiThbl, CBeIUbILb
a6 ThiM, WITO siHbl aboiBa JsKallb Y aAHOW MJoC-
Kacli — IJIOCKACLL JAbICKa.

Ha najacraBe BblHiKay jocseny MoxkHa cdap-
MyJIsiBallb 3aKOHbI anGilllis CBATIA.

1. llpameHb naparoubl, aaGiThbl i MepreHapbl-
KyJsip jna aabiBarouail naBepXHi, mpaBea3eHbl Y
NYHKT MaJ3eHHs, JsiKallb Y aHOW MJIocKacLi.

2. Byran an6iuusi poyHbl BYIJy Maja3eHHs.

A usinep y Hanpamky anbitara mnpamensi (Mad.
239, 6) nycuiM npaMeHb CBSITJIA aJ aCBATJISAJbHIKA.
En ana6’enua an moctpa i moiiize na Hanpamky, na
AKIM y ManspspHiM jpoc/ejse oy najatoubl npa-
MeHb. [Ipameni Oblliam Obl MaMsIHAJIICS MecLaMi.
[ty ynacuiBacup anbitara i najarouara npameHsyy
HasbIBawlb abapauarvracyio (abo y3aeMHACIO)
CBETJIaBbIX MPAMEHSY.

Lli anHosbKaBa anbiBaiollb CBATJO PO3HbIsSI Ma-
BEPXHi?

Hsxait Ha maBepxHIo JiocTpa Magaiolb Hakipa-
BaHblA npaMeHi ceatia. [lacas anbinus cBaTio na-
najae ¥ BOKa TOJIbKI Tajbl, KaJjli BOKAa 3HaXoA3iluua y
craHoBimubl 2 (maJ. 240, a). Kani Boka Gynze 3Ha-
Xoizilua y cranoimmuax / a6o 3, mMbl He y6aubiM
Jioctpa, aabiThis MpaMeHi y BoKa He nanajyllb.

Y rathiM acabaiBacib Jioctpay. JliocTpana an-
6iBae CBATIO MaBepxHs Bajbl (Mas. 241). A kani
naBepxHsi uryprnaras? HakipaBaubisg npameHi cBsT-
Jla anbiBaroliia ¥ po3HbIX Harnpamkax (mas. 240, 6).
Takoe adbiyyé naswiaeula doiysroin (yacam ra-
BOpallb: paccesHae aadilug).

Y BbINaaKy abidy3Hara anGililsi MaBepXHs Bi-
Jiallb TPl JIIOOBIM CTAHOBIIIUBI BOKA, MAKOJbKI  SITO
nanafatoub npameni. [lypnateiMi naBepxHami, sKis
Jbly3Ha anbiBatollb CBATIO0, 3’yJsi0lla NaBepXHi
ClleH, CTOJIel, TKaHiH, BaTbl, cHery (MaJl. 242), cky-
pa tBapy, pyK i I. a. Tosbki 13gKyioubl Ibichy3HaMy
anoilLo Mbl 6aubiM NpajAMeThl, sIKisl cami He Bbllpa-
MeHbBaIb CBSTJIO.



JbidpysHa anbiaioublisd TMaBepxHi 3’AyJsIollA MAMa8elmi, JIOCTpaHa andiBalo-
ublsl — OAICKY1bIMI.

[IpbiBsiA3ille cami NpbIKaaabl GJICKYUbIX i MATABbIX MaBEPXHSLY.

Ybim Gosibll cBsiTsIa anbiBae naBepxHsi (UbIM MEHLL MarJjbiHae), ThiM sHA 3[aella
6oJiblI cBeTai. besbl slict nanepsl anbdiBae ceaTa GOJbLI, YbIM 2KayTaBaThl KapJoH,
ajie 3Tl XK KaploH anbdiBae OOJIbII CBATJIA, YbIM HYOPHbI aKCAMIT.

lanoyHbIs BbIBaIbI

1. AnGiThl npameHb JISKBILB Y TOH »Ka MJIOCKACL, LITO | Maaaloubl MpaMeHb, i
NepPreHAbIKYJIsIp 1A NaBepXHi, NpaBei3eHbl Y MyHKT Maa3eHHs.

2. Byran anbimis cBetsiaBora npameHst poyHbl BYTJIy Maji3eHHS.

3. CBeTJsiaBbIs MpaMeHi Malollb yJaciiBacih abapauabHACII.

4. JlocTpaHbis maBepxHi anbiBalollb CBATJIO HaKipaBaHa, LIypraTthis (MaTa-
Bbisl) — Ablhy3Ha, I. 3H. Ma YCiX HarmpamKax.

KaHTpOnbHbIS NbiTaHHI

1. 9ki Byran HasbiBalOLb BYrfoM Naf3eHHs cBeTnaeora npameHs? Byrnom ap6iuua?

2. 9k 3meHiuua Byran agbiyus, Kani Byran nag3eHHs nameHLwbiuua?

3. Y 4biM Bblpaxaeuua ynacuisacub abapadanbHacli nagatodara i agéitara npameHsy?
4. 9kia naBepxHi afgb6iBatoUb CBATMO ntocTpaHa? Obicdy3Ha?

5. Yamy maTtaByto NaBepxHi0 MOXHa 6aqbliLb 3 Nl060ra CTaHOBILLYA, a JIIOCTPaHy — Henbra?

[Mpbikaan pawsHHs 3anaubl
Coneunblsi nmpameni yTBapaiolb 3 rapbizontam Byraa ¢ =40°. Sk Tpaba pasmsi-

Clilb TUIOCKae JiocTpa, Kab anbiThid MpaMeHi nawiii BepThiKaJbHa yBepX?

Pawsnue
[IpaBsnsém cnauaTky HasBaHbl Ba yMoBe anbiThl nmpamedb OB
(man. 243, a). Byran AOB, poyubl 90° — @ = 90° — 40° = 50°, — rara
cyMma JByX POYHBIX ByrJioy (nmangeHHs i anbiliist aj JiocTpa).

o+7y=20=>50°.
D D
B B B
A A A A A A
o\ a\f
¢ ¢ ¢ G
a (@) o o B o
Man. 243

145



[IpaBéyubl Gicektpbicy OD ratara Byrsia, Mbl aTpbIMaeM CTaHOBIIIYA TI€PIEH/IbI-
Kyssipa ja Jjiocrpa (Man. 243, 6). IlpaBsauzém usnep i camo Jioctpa (Mag. 243, 8).

0
3 yapugka Binallb, WITO WYKaHbl Byrajg G =y = 07— 950,

2
Ankas: o=25°.

[pakTbikaBaHHe 24

1. I[Tan sikim Byrsiom anbiBaelilia mpaMeHb, ki yray rneprieHIbIKy/sipHa Ha JiocTpa?
A roii, siki ynay naja Byrsiom @ = 60° 1a naBepxHi Jioctpa? [1akaxkbile raTa Ha MaJIIOHKY.

2. Yamy naBepxHIO KJacHal JIOLIKiI poOsillb MaTaBai?

3. Jlioctpanail 1i wypnarail 3’ayssenia nasepxiss Mecsia? Sk rata moxkHa jaa-
Kasallb, He BbIKAPbICTOYBAIOUbl JaHbIX KACMIUHbIX MaJjéray?

4. Tycdai naubiHaolp GJilualb, Kaji ix 3Masallb KpaMaM i naubIClilb HHOTKAM.
SIkist isiuHbIs 3’s1BBI TYT MpasyJasiionia?

5. Slkim Oynze Byran apbililg, Kaji mpaMeHb Majfatoybl i MpaMeHb anbiThl YTBa-
patoub Byraa ¢ =70°? [lansepagine cBoOi afkas yapiszKoM.

6. CoHeuHblsl mpameHi yTBapaiollb 3 rapbi3oHTaM Byrana ¢ =38°. Ik Tpaba pas-
MSICIIIb TJIOCKAe JIOCTPa, Kab acBATJillb COHEUHBIM CBATJIOM JHO KaJoj3exKa?

7. Ha saxi Byras naBepHela aabiThbl npamMeHb, KaJji, He 3MAHSAIOUbl HAMIPAMKY T1a-

Jlatouara pameHs, JII0CTpa naBspHyllb Ha ByraJs ¢ = 10° agHocHa Boci, neprieH/pl -

KyJIsipHAH najaroyaMy npameHio?

§ 38. JliocTpbl. Bigapbic y naockiM noCcTpbl

KoaicroL 03enob na Hekaavki pasoy sol easdaive yj alocmpa i dadviye y im coll
gidapoic (man. 244). l[lacnpabyem adkaszayv Ha HAcmynHols noimarHi. /[ze i Ha
akotl adaeeracyi ad arocmpa 3Haxodziyya sidapoeic? Slkia 1eo namepol § napay-
HAHHI 3 namepani camoea npadmema? Sk én ymasa-

paeuya?

[TacraBim Taki nocnen. Ha crane pasmecuim Bep-
ThIKaJIbHa HIKJSHYIO MJACLiHKYy i 3anajieHylo cBeuky I,
sIK MakazaHa Ha MaJsiionky 245. [lkisHas nuacuinka 6y-
JI3e BBIKOHBAIL POJIIO TJIOCKara Jiroctpa. ¥ 1ikjae ao6pa
Binailb Bigapeic 2 cBeuki. 3a3ipHyyiibl 3a MIACIHKY, Mbl
He 3HOMI3eM TaM CBEUKi.

Takyio K ma namepax, ajie He3anajeHylo CBeyky 2

Oynzem repamsiiyaib 3 japyrora 60Ky MJacliHKi Y310y
Man. 244 JIHEHKi J1a Taro yacy, nakyJ/b siHa He cyMmecuiuua 3 Bi-
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JapbicaM (He Oya3e 3naBaiiiia sanajnenai). [1a
JIiHEHLbI BLIBHAYLIM aji/IerJiaciib [, aji miaciiii-
Ki n1a cBeuki [ i [, — nma sie Bijapbica, T. 3H.
ceuki 2. [lapaynayuibl agnernacui na abens-
BIOX CBE€UYaK, Mbl NepakaHaemcs, wro [, =/,
[Takosibki cBeuka 2 cymscliijiacs 3 Bizapbicam
na BbIUIBIHI, TO MOXKHa 3pabillb BbIBaj, LITO
naMepbl Biapbica poyHbl amepam rpajaMeTa.

[Tpanoykbim pocaen. [lepacynem cpeu-
Ky | Oaix3i na wkasHON nuacuinki. Ye Bi- Man. 245
Jlapbic Takcama HabJli3illa, npblubiM POYHA HA CTOJIbKI 2K, Y UbIM JIETKa NepakaHalla
3 Janamorai JiHemKi.

CranoBilua Bizapbica He 3MeHilllla, KaJji 3amMecT WIKJASHON MJIACLiHKi BbIKapbl-
CTallb MJ0CKae JIIoCTpa.

3 npaBea3eHbIX 10c/e1ay BbIHIKAe, 1UTO ¥ MJIOCKIM JIIOCTPbl BOKa Gaubllb Bigapblc
TaKix »Ka namepay, LITO i MpaAMeT, i HA TaKOH »Ka ajjeraclli 3a JIoCcTpaMm.

Ane wto 3Haubllb: «Boka Gaubllp Bizapeic»? $IK BOKa BbI3HAauae Meclla3Haxo-
JPKaHHe rpaamera abo sro Bizapbica?

Pasrnensim n1Ba npameni [, 2, skis nanagaioup y Boka (Madg. 246, a). [5teist npa-
MeHi iIylpb aj MmyHKTa S, WITo cBeliilia. A KaJi T3Thisi MpaMeHi nanajyllb y BOKa He aj
camora TyHKTa, WITO CBelilla, a andiyuibicst aj joctpa (Mad. 246, 6)? Boky ycé poy-
Ha, sIK T9ThI IPaMeHi iyllb Jla Taro MOMaHTYy, MakKyJb He nanamylb y sro. SIHo Oynze
thikcaBallb cTaHOBIlIUA KPBIHilbl TIPaMeHsty (MyHKTa S) HA nepacsiusHHi MpajayKIHHSTY
npaMeHsy, sKis nanajaatoolb y aro, — y IyH-
Kie S'. Boky spaenia, 1TO MyHKT, siKi cBe- S
uinia, 3Haxo/sila Mmenasita tam. [3ta i écub “
yayHel Binapbic nyHkra S, mrTo cBewiula,
ajl fIkora y BOKa nanajaioub npameni [ i 2.

3Haublllb, BOKa Oaubllb i caMm MpaaMeT
(myHKT, fIKi cBewilua), i Aro yayHbl Bimapbic
TOJIbKI Talbl, KaJsi ¥ SIr0 nanajatollb rnpameHi, s’
LITO iIylb HemacpsjaHa aj npaamera ado mna-
¢ aubilus aj JiocTpa i HACYUb CBETJaBYyIO
sHeprito. Kasi Takix npameHsy Hama, To i Bi-
JlapbiC y BOKY He CTBapaeuLa.

. 2
PacraymaubiM siiius pas, damy Birapbic 6 u
S’ y mJockiM JIIOCTPbl HAa3bIBAIOLb YSIYHBIM.
Mbi MoxKaM y6aubllb Thl Bifapbic. Ase kaJi Man. 246
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Mbl 3MeCIiM y MyHKT S’ yCTpoiicTBa, aj-
uyBajibHae Ja CBeTsaBoi 3Heprii (cdora-
C miéHky abo npocra GeJibl 3KpaH), TO Hi-
A 2,97 -~ Al Hora Tam He BBISIBIM. Y T3Tbl MyHKT 3HEp-
0 ris cBAT/A He nacryrae.
3B, 3 B Lsinep naOymyem Binapeic mnpaaMeTa
4 - ¥ mockim socTpbl. Kasi KpbiHina cBsT-
Jia (cBeuKa) npatgirasi, nayayem Birapbic
4 JBYX KpaiiHix nyHkray A i B. Jlis ratara
MOYKHA BbIKapbIcTallb JIOObISI Ba Mpame-
Man. 247 Hi (man. 247). Hsaxati npamenb [ nanae
Ha JitocTpa y MyHKT O rnepreHabiKyJsipHa
nJiockacti Jitoctpa (o= 0°). Anbithl npamenb [’ noiazde y3n0yK nangatouara, ajne y aj-
BapoTHbIM HaripaMky (y=a =0°). [Ipamenb 2 najgae naj Byrjom o i agbiBaelia naj
TakiM »ka ByrsioMm y. 3 Majiionka 247 Binaup, wro anbiteist npameni [’ i 2" He nepacsi-
katotia. [lepacskaioiia y nynkie A’ ix npanay:ksuui. Tamy nyukr A’ i écib Binapbic
MyHKTa A, TIPbIUBIM, §IK Bbl Y2KO0 37arajaJfics, ysyHbl Biiapbic. 3a JIIOCTpa He Manaaollb
CBeTJIaBbIsl MpaMeHi, a 3Haublllb, i CBeTJIaBON 3Heprii ¥ nyHkie A’ Hama. Ananariuna
MOKHa nadynaBallb Bifapbic JioOora MyHKTa MpajMmera, y ThiM Jiky i nyHkta B. Hs-
1sKKa Jlakasailb (3pabilie rata cami), wto TpoxsyrosibHiki ACO i A'CO poyubist. Tajbl
A0 =0A'".
Taxim ubiHaMm, 3 jocaeny i naGynaBaHHS BbIHiKae:
Biapbic npaameTa y MJOCKIM JHOCTPbI 3’ayisienua ysayHbiM, MpaMbiM, na na-
Mepax poyHbIM MpaaMeTy i 3Haxo/3illlla Ha TaKoW Xa ajjierjacui 3a JcTpam, Ha
SIKOI pasMeluyaHbl NpaamMeT nepaj JcTpam.

BaskHylo poJiio a/ibIrphiBalolib JIIOCTPbI, aa0iBaloubls NaBepxHi sSKiX 3's1y/1sI01La KPbIBBIMI: y8ae-
Hymoimi (Mag. 248, a) i sotnykavimi (Man. 248, 6). Kani noctpa yBartyrae, stHo Moxka napasesibHa
najaioubls npameHi nacss anbiuus cadbpallb Y aaHbIM MyHKLE, I. 3H. CKaHLHTPaBallb CBETJIABYIO SHep-
rito. Boinykisiae JitocTpa, Haanapor, nacis aioillls jae pasbIXo[Hbl [y4OK CBATJIA.

1[
1 2"
—— S 1
S *SSIIp <
\_ T ~ )
2 1
2/
Man. 248 a 6
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Man. 249 Man. 250 Man. 251

JllocTpbl MpbIMsIHSIONIA ¥ PO3HBIX cdepax »Kblllsa3edHacli vanaBeka: y Obl-
e, y MendpllbiHe (Maga. 249), uHa TtpaHcnapie, aisi adapMmieHHs NaMsilIKaHHSY
(mas. 250) i 1. 1.

Beinykiibisi JiocTpbl MOxKHA Oaublilb y aytamadiisx (mas. 251), Ha craHubisX
MeTpo (Mas. 252), Ha TmepakpbbhKaBaHHSX BYJIll Ui arjisjly HaBakoJuist. SIHbI Aaiolib
3HauHa GOJIbLI LIBIPOKI arvisil, UbIM TJIOCKisl. YBarHyThisl JIOCTPbI BbIKapbICTOYBalOLLA
TaM, /3¢ HeaOXo[Ha CKaHLIHTPaBallb CBETJ/IABYIO SHEPrit0 — Y JIOCTPAHbIM T3JeCKO-
ne (masn. 253). 3 siro jpanamorail MoKHa Hagipallb HaBaT JajiéKisi 30pKi Hs3HaYHAH
sipKacL.

Man. 252 Man. 253

lanoyHbisi BbIBaab

1. CeetsiaBblsi TpameHi, 1ITO Majawllb Ha JOCTPa, aadiBatollia i 3a JirocTpa
He nanajaroub.

2. Binapbicam MyHKTa Yy MJIOCKIM JIOCTPbI 3’AyJsielllia MyHKT nepacsuaHHs rnpa-
JIay>K9HHS MpamMeHsty, aidiThiX aj MaBepXHi JIoCTpa.

3. [lnockae Jitoctpa nae YsiyHbI, MpaMbl Bilapbic NpaaMeTa, POyHbIX 3 iM Mna-
mepay, i Ha Tako# »Ka ajjieryiacly, WTo i MpaaMeT, aj JICTpa.
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KaHTpOsnbHbIS NbITaHHI

1. Yamy gnsa nabypaBaHHs Bigapbica NyHKTa, LUTO CBeLiuua, HegactaTtkoBa agHaro npa-
MeHs1 CBsATNa, SKi BbIXOA3ilb 3 Aro?

2. Yamy BigapbIC NyHKTa, LUTO cBeLjiuua, y naockiM NocTpbl 3'aynseuua yayHbIM?

3. 9k pakasaup, LWITO namepbl NpagMeTa i Bigapbica Y NiockiM MiOCTPbl POYHbIA?

4. Yamy 4acam BigapbIC Y MAOCKIM MIOCTPbl Ha3blBalOLb «anTblYHbIM MpbIBigam»?

5. flkyto ponto y atpbiMaHHi Bigapbica npagmeTa Y nocTpbl agbirpbiBae Boka?

[pakTbikaBaHHe 25

1. JIge 3Haxopnzilla mjockae JiocTpa, Kaji smOJe-
Ma A uswmnisinaty cBeTy na xakei (Minck, 2014 r.) i sie Bi-
napbic A’ paamelluaHbl, siK NakasaHa Ha MaJilOHKYy 2547

2. Y Boka (maJi. 255) nanaJsi Ba npameHi cBsiTIa aj
3JIeKTpbluHak JsMnauki. 3Hanazine nadyjaBaHHeM CTaHO-
BilllYa JIAMIIAQUKi, Jliyaubl sie MyHKTABak KpPbIHILAH CBSTJIA.

3. Jlioctpa, Boka i cTpafka, IITO CBeLjlla, pasMme-
1yaHbl, K rakazaHa Ha MaJitoHky 256. JI3e HazipasbHik
y6aubillb Bimapbic cTpaski? Jlakaxbie rata nabyaaBaH-
HEM Bifapsbica.

4. Jlnsi uHagipaHHsi 3a naupzesimi, siKisi anOblBaroLl-
1la Ha naBepxHi 3sIMJi, 3 aKona BbIKAPBICTOYBAIOLb TaKi
npeIdbOp, sIK nepbickon (rpay. periskopéd — rusipKy Ha-
BokaJ). Haitnpacuefiasi cxema JiiocTpaHora nepbicKomna
nakasaHa Ha MaJsltoHKy 257. Pactiymaulle Ji3esiHHe Tiepbl-
ckona. CKaHcTpyloille JloMa MepbicKon i nanagipatiue, ce-
JI3514bl HA Maj103e, 3a ThIM, LITO a1bbIBacllla 3a aKHOM.

5. Cenzstubl ¥ ayTobyce, Bbl yacam Gaublile § JHOCTPHbI
y kaGine pazgiuess siro TBap. Lli Gaubiub Bajagiueab Ball  pan. 255
tBap? Ankaz aGrpyHTyiiile.

t
1A\

Man. 256 Man. 257
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6. Y cicrame nByx JirocTpay Boka yHaublia Binapbic

npaaMeta J3skyoubl npamensim [ i 2 (man. 258).

JIze én pasmenuanbl? Ajnkasz aGrpyHtyiiie nabyaa-
BaHHeM. Lli 6yn3e rathl Bizapbic anziHbiM? JI3e 3Haxo-
J3ilua cam npajmer?

7. 11i moxxHa cuBsipmKallb, WITO BilapbiC MpaaMeTa y
MJIOCKIM JTIOCTPbI (Masl. 259) abcaioTHa iI9HTBIUHbI (aj1-
HOJIbKABbI ) 3 MIPaIMETaM?

8. I'la cranbHiubl Koujnua mapsik. ik Tpa6a ycrana-

Billb Ha cTasie MJjockae JiocTpa, Kab Bigapbic Lia-
pblKa pyxaycsi BepThiKaJbHa: a) yBepx; 6) yHi3?

Kae JIIOCTpa, 3aMallaBaHae Ha BepTblKaJbHAK CLsHE,

ka6 Bbl Marji Gaublllb csibe § iM Ba yBech poct? Ha
SIKOW BbILIbIHI Haj NajJjiorail naBiHeH 3HAXOA3illLA HiXKHI
Kpa# JitocTpa’?

@ 9. Slkyio MiHIMaJ/IbHYIO BBILIBIHIO MTABIHHA Mellb TJI0C-

10. LLi moxkHa ccararpadaBaiib Biapbic y JIIOCTPbI?
[TpaBeplie Ha jocsen3e i pactiymaule.

§ 39. lNpanamneHHe cBATNA

Man. 258

Man. 259

Yamy noei ueraseka, aki 3atiwoy y sady, 3oaioyya kapayetiwoini (naa. 260)?
/lHo bacetina mol bausim O3l da nasepxri, wolm écyv y canpayoracyi. Jlowka
Y wKAAHYbl HA Y3pOYyHi nasepxri sadel (maa. 261) sdaeyya neparamarnail. Sk

pacmaymauvlyb eamolst 3’s18ol?




Kaai mydox cBsiT/ia majae Ha MsKy najgesty JIByX npa-
3PBICTBIX acsApoI3sY, YacTKa Aro andiBaellia, a yactka re-
“ly paxo3ilb y Apyroe acsipojuide, 3MsHsI0UbI CBOH Harpamak
(man. 262).

3MsiHeHHe HanpamKy pacnayclo/pkBaHHs CBAT/IA MpPbl
nepaxojse siro Npa3 MsKy naasesy AByX acsipoaa3sy Ha-
3biBaella npajamieHHeM.

SIkiM 3akoHaM naanapajkoyBaellla rnpajamieHHe CBSTIA?

Pasriienzim nocsien. ¥ USHTPBI anThlyHAra JbicKa 3a-
MallyeM LIKJsSHBI nayapick (Mas. 263, a), HakipyeMm Ha siro
BY3Ki My4ok cBsT/aa (npamenb [ ). [Ipamenb 3 — npajiom/eHbl npaMeHb.

Byran f namix nepreHabiKyjasipam, npaBea3eHbiM Y MYHKT MaJA3eHHs J1a MSDKb
naaseny JABYX acsipopa3sy, i mpajomJeHbiM NMpamMeHeM Ha3biBaelllla BYIJIOM npa-
JlamJIeHHsl.

Man. 262

Man. 263

[lapaynayuibl Byrsibl o i B (rs1. Mag. 263, a), Mbl 6aubiM, LITO ByraJ rpaJjamiieH-
Hd B MEHIIbl 3a ByraJ naj3eHHs d.

[TaBsitiubiM ByraJs nangensst (mas. 263, 0), Byras npaJjamjieHHsl Takcama Mapsi-
JliluBaella, aje na-paHediiaMmy €H MEHLUIbl 3a ByraJ Mnaji3eHHsl.

Kani ko 3amsiHilb Bagoi i nycuillb CBeT/aBbl MPpaMeHb Maj ThIM »Ka BYIJIOM O
(mas. 264, @), wTo i Ha WIKJSHBI NayAbICK, TO ByraJ npajamJjeHHs 3 y Baaze Oyize
KpbIXy OOJIbLLBI, UbIM Yy LLUKJE, ajle MEeHLUbI 3a ByraJs nagdetus: B < o. [TapayHaem cko-
paciii CBAT/IA § MaBETPbl, BAA3E i WIKIE: Uy, > Uy > Uy, T 3H. KO aNThIYHA OOJbII
LLIYblIbHAE ACsIPOI3E, UbIM Baja, a Bala — 4YbIM MaBeTpa. 3Haubllb, NPbl Nepaxoas3e
npameHsi 3 aNTbluHA MEHIU WYbLIbHAra § anTblyHa 00JIbLI LIYbIIbHAE acsipoaa3e BY-
raj npajamJeHHs MEeHLIbl 32 Byraj naji3eHHs.

A kaJsi mpameHb nepaxosilb 3 Bajpl ¥ naBeTpa’
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Man. 264 Man. 265

3 nocaeny (mag. 264, 6) Binaup, wro Byras B 6oJblibl 3a Byraj o. 3Haubllpb, Kadi
CBATJIO NepaxoA3iub 3 acApoia3sl anTbluHa OOJbII WIYbLIbHArA y anTblYHA MEHLL
IYblIbHAE, TO ByraJj npajamieHHsi 60/blIbl 32 Byraj naji3eHHs.

[>Tl BbIBaA JariuHa BbiHiKae 3 yJacliiBacili abapadasbHaclli, sikas XapakTapHa He
TOJIbKI JI/I51 afatouara i anbirara npameHsy, aje i s najgatodara i npajomyeHara npameHsty.

3 pasysbratay npaBea3eHbIX A0c/eay BbIHIKae HaCTyMHae.

1. [pameHi, nanaioubl i NpasoMieHbl, JsKalb Y afHON MJIOCKACL 3 MepreHbIKY-
Jsipam, MpaBe3eHbIM Y MYHKT Naj3eHHs NpamMeHsl 1a MsDKbl Maazeny ABYX acsipoanssy.

2. Byran npajnamjieHHs MeHLIbl 3a Byraj Naa3eHHs Npbl Nepaxoja3e npaMmeHs
3 anTbluHa MeHLW LWYblIbHAra acsipoiA3s y anTbluHa 60Jbll WIYbLIbHAE acCSPOA3e.
Byran npanamnenHs Goablubl 3a Byrajd naja3eHHsi, Kajdi npamMeHb nepaxoasiupb 3
anTblyHa OoJblI IYbIIbHATA acsIpoaa3sl § anTblYHA MEHIU LIYbLIbHAE.

[5Thist 1Ba TasI0yHbIs MaNaK9HHI BbIpazKalollb CyTHACLL 3'IBbI MpaslaMJIeHHS CBSIT-
Ja. AnHak, Kaji rnpameHb Tajgae TepreHIbIKY/IsspHa Ha MsDKY Tajgesy JBYX acsipojl-
1351y, €H He 3BeJiBae MpasjiamJieHHsl, LITO MOXKHA NalBep/sillb Ha jocense (Mai. 265).

BinaBouHna, miro He Oyji3e npasiamJieHHst i Ha MsKbl, sikasi Naa3sijisie 1Ba acsipojai
3 ajHOJIbKaBail anTblYHAN IIYBIbHACLIO, T. 3H. HA MSDKbI MaaA3esy acspomissy, y sKix
CKOpaclib CBSTJIA alHOJbKABASI.

lanoyHbis BbIBaabI

1. TIpe! nepaxoase 3 acspoi13s 3 aAHOM anTblYHAH LIYbIJILHACLIO § acspojse 3
JIPYroll anTblYHai LUYbIIBHACLIO CBETJIABb! IPAMEHb Ha MSIXKbl [a/13€J1y acsipoi3sty
3BeJ/Bae MpajamiieHHe (3MsHse Harnpamak).

2. [1pamens, siki najgae mneprieHAbIKyJ/sipHA J1a MsKbl Ma3eJ1y IBYX acsipossy,
He MnpaJjamJsenya.

3. Kani npamenb nepaxozsiip 3 antTbl4Ha MEHLI LIYblIbHAra acspoyiss ¥ anThlyHa
60JIbLL 1IYbl/IbHAE, ByraJl lpajlaMJIeHHs] MeHLbI 3a ByraJ naazents (f < o). [1pbl ne-
paxofde npameHs 3 antbluHa 60JbLI IYbLIbHATA aCAPO/A3S ¥ MEHII 1UbLIbHAE 3 > ol.
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KaHTpOnbHbIA MbiTaHHI

1. fkis 3’ABbI agbbIBaOLLUA ca CBET/IaBbiM NMPaMEHEM Ha MsKbl Naaseny AByX acaponassy?
2. 9K 3anexblup 3MAHEHHE HanpamMKy NpamMeHs Mpbl Nepaxofse 3 agHaro acapopnss v
gpyroe afg ckopacui ceatna y ix?

3. Li moxa Byran npanamneHHsi 6bilub 60MbLUbIM 32 Byran naa3eHHsa? Y skix Bbinagkax?
4. Lli marybimMbl nepaxof NpameHs CBATNA 3 agHaro acaponass v apyroe 6e3 npanamsieHHa?
5. Y qaKix Mmexax moxa 3MsaHsauua Byran npanamieHHs npbl nepaxoase npamMeHs 3 Bagbl Y
naesetpa? Yamy?

[lpakTbikaBaHHe 26

1. Ilakakbllle MPBIKAAAHBI XOf MpaJoMJeHara nmpaMeHst § JaJ3eHbIX acspoi3saxX

(man. 266): npamenb | — mnapaioubl TpaMeHb.
1 . 1
1 [aBetpa MaBeTpa / Wkno 7 Masetpa
N\ Bapa ’ E
Bapa Wkno Masetpa \ 1 BapL
Man. 266

2. Ilpamenp cBAT/IA Majae 3 MaBeTpa Maj aaHbIM i ThIM
JKa BYIJIOM Ha MaBEPXHIO Bajpl, HIkjAa i anamagy. [las sikora
3 acApoa/3sy ByraJ npanamyenHs 6ynze HarbosblibiM? [1a-
KarKbllle T9Ta Ha YapLsKbl.

3. Ila skix Hanpamkax Tp36a myclillb TpameHi ¥ aama-
3e, 1HikJje i Bagze (Man. 267), kab npameHi, sKis BbIHYIb 3
ix y maBetpa, 6bu1i napasesbHbIMIi?

4. SIx 3MeHilllla UILIPbIHA MyYyKa NapaJiesibHbIX Mpame-
HSY nac/si npajaMJeHHsl sir0 Ha MsKbl acsipo3sly MaBeT-
pa — Bana? 3pabile yapuéx, siki pactiymaublllb ajKas.

5. Hanageky, siki craillb Ha Gepase, 3jaelliia, 1To HOTi Ya-

JlaBeka, siKi 3allloy y Bafy, cTasi kapatenubisi. Pactiy-

Maudlle 3 jJarnaMoraf yapusika r'3Tbl anTbhlUHbl MaAMaH.

\ 6. JIBa xs0MyblKi, a13iH 3 sIKiX 3HAXOA3iLLA Maj BajoH,

Anmas

Bapa

a jipyri Ha Gepase, al®HbBAIOLb «HA BOKa» BbILIBIHIO
Conua nan rapbizontam. Slkomy 3 ix Conua 6ynze 3zia-
Man. 267 Ballla HDKIH?
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§ 40. JliH3bl. AnTbIYHaNA cina niH3bl

Mmnoeia 110031 Hocauy akyaapol (mar. 268). A yi
3adymsanics 8ol HAO NLLMAHHAMI: WMO AHbL caboll
yaygasioyo i akas ix poas? Akyasapol écyv He wimo im-
wae, 2K Ain3ol. Hi adsin anmoiurol npobop (ad npo-
cmatl aynol da cKAadaHblx mareckonay) He abvlxo-
oziyua 6e3 ainsay. lllmo s maxkoe ainza?

Jlinza ysiynisie caboil mpaspeictae 1iena, abMeKaBaHae
KpbIBasliHelHbIMi (uaciiedt 3a ycé cdepbiuHbIMi) a60 Kpbl-
BasliHelHall i riockail naBepxHsmi. MarapbisiiaM s JiiH-
3ay 3BblUaiiHA CJyXKblllb anThluHae abo apraHiyHae LIKJIO.

Ha wmamionky 269 mnaxasanbl CSUsHHI JiH3ay JABYX
ThINay: deasaxkaseinykaai (rn. man. 269, a) i dsas-
Kaysaenymad (ron. maj. 269, 0). AnHa 3 naBepxHsty JiiH-
3bl MO2Ka Oblllb MJIOCKAH, sK, HATIPbIKJIAJ, Ha MaJitoHKy 270.

Takisi Jin3bl HagbiBaOUa nAOCKaABbINYKAQAS (TJ1.
mas. 270, a) i naockaysaenymasa (ra. man. 270, 0).
[Ipamasi, axas mpaxongziup npa3 usHTpel C, i C, ce-
pbIUHBIX MaBepxHsAy (maj. 271), HasbiBaellla eaioyrai
anmoiurail soccro AiH3bl. Panblyc R €clib pajblyc Kpbl-
Bi3HbI TaBepXHi JIiH3bl (V1. MaJs. 269, a).

Kani taywubins ginssl (. man. 271) manasi y na-
payHaHHi 3 pajpblycami R, i R, KpPbIBi3HbI sie MaBePXHSY,
TO JiH3a HasblBaeUla mowxKaid. $le yacta nakasBawolb
] a6o ). Yesikas sinza Mae MyHKT, Mpaxoi3subl Mpas AKi
npamMeHb He 3MsiHsie CBairo Hamnpamky. [3Tbl nyHkT O
(ra. mast. 271) HasblBaellla anmolyHolM YIHMPAM AiH-
36l Y naneduibiM Mbl Gy3eM pasrJisiaallb TOJIbKi TOH-

Man. 268

<>

Man. 269

a 6

Man. 270

2" Man. 271

155



Man. 272

Kist JIiH3bl, BbIpabJieHblsl 3 p34blBa, anThidHa GOJIbLL LIYbLIbHATA, YbIM acsipojse (na-
BeTpa), Y sIKiM siHbl 3HAXOA3SILLLA.

Sk 3MsIHSIIOLb J1iH3BI HAMIpAMaK Majaloyblx Ha iX MpameHsy rnacJs rnpajgamJieHHs ?
AtpbiMaeM ajikas 3 Janamorai JocJey.

HakipyeM Ha jiBasikaBbINyKJyto (MaJi. 272, a) jiH3y napaJie/ibHa rajoyHai antbiu-
Hail Boci mpameHi cBata. [lacas npasamsieHHs § JiiH3e siHBI MepacsiKaiollb TaJoyHYIO
anThluHYI0 BOCh Y aiiHBIM MyHKLE . 3Haubllpb, ABasiKaBblNykJas JiH3a 30ipae npajnom-
JieHblsl TIpaMeHi, TaMy Takasi JiiH3a Ha3biBaelllla 36ipanbHaii. Takcama neparBapaiolp
napasie/ibHbl Ty4OK Y CBIXOJHbBI JIiH3bl 2, 3, TakazaHblsg Ha MaJoHKy 278 (c. 159).
[Ipbl 3amene JiH3bI Ha ABasikayBarHyTyto (MaJj. 272, 6) npameHi nacJst JiH3bl pasbixo-
J351L11A, a L9HTpasbHbl IpaMeHb, sIK i ¥ MepLibIM BbINAJKy, HEe 3BeBAE MpasaMJeHHs!.
Takim ublHaM, JBasikayBarHyTast JiH3a pacceiiBae rnapaJeJsbHbl My4OK MajgaloublX Ha sie
npamensy. Tamy Takas JliH3a Ha3biBaelllla paccedBajgbHai. PacceliBatolb napasesbHbl
My4oK i JiiH3bl H, 6 (V1. MaJj. 278).

[lyukr F (ro. man. 272, a, 273, a), y gkiM nepacskaiolia npajomJieHblis JiH3ai
npameHi, WTO Najalb NapaJjesbHa rajoyHad antbldHai Boci, abo iX Npagay:K>HHi
(rn. man. 272, 6, 273, 6), HasbiBaellla radoyHbiM okycam JiH3bl. [lakosibki na-
paJiesibHbIsl IpaMeHi MOXKHA MyCLilb SIK 3 aJHAro, Tak i 3 Apyrora OOKy JiH3bl, TO i ra-
JIOYHBIX (hoKycay y JiH3bl aBa. AGoiBa (QOKyChl JisKallb Ha rajoyHail anTblyHal BOC
(man. 273) ciMeTpbluHa aHOCHA Jia anThluHAra LB HTPaA JiH3bl. A § sKiM MyHKie 30i-
pae JiiH3a mpameHi, 1ITO iyllb Maj BYrJIOM Jla rajoyHai antbiuHail Boci? AkazBaeliia,
rIThl MyHKT F; 3Haxongiuua y rmuockacui A — A, (r1. man. 273, a), sikas npaxojgilib
npas rajsoyHbl oKyc nepreHabIKysipHa rajoyHai antbiuHai soci. [3ra nsockacip Ha-
3blBaelllla pakarvHatl nAOCKacyio, a NyHKT ), y anpo3HeHHe aj rajoyHara Gokyca,
HasbiBaella gokyca.
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1
2 _F F 2' G F 2
3 Q) y B .10
> E ,
1 3
a A o A,
Man. 273
3BsipHille yBary, mTo ¥ 36ipajb- 2
Hail JliH3bl § QoKyce nepacsikarolia 1
caMi npasomaeHola nNpameri, SKisi W
HsiCyllb  3Heprito. ¥  pacceiiBaJib- T
Hail JliH3bl ¥ oKyce nepacsikaoliia O F, o F,
NPAO0QYICIHHI NPALOMACHLIX NPa-
mensy. Tamy dokyc y 3s6ipanbhait [ 4 6

JIH3bI canpayorel, a y paccerBab- Man. 274
Hall — ysayHoL.

Angiernacub an anThluHara L HTPA Ja rajoyHara gokyca HasbiBaellla (oKycHai
apjergacuo. sle Takcama npoinsita abasHadatib Jitapai F.

Jlinza, gxasi Mmae 60JblI BBIMYKJbIS MaBepxHi, Mpajgamsse npaMeHi manHed. JIin-
3a [ (man. 274, a) npanamJ/sie npameHi MallHei, ubim Jinza 2 (maJg. 274, 0). Ane do-
KycHasi ajjierjiaciip [, y JiiH3bl [ MeHiIas, ubiM F, y JIiH3bI 2.

Ka6 xosibkacHa auaHilp npanamJsiyibHyIo 310JbHACLb JiH3bl, YBSI3EM BeJiUbIHIO,
aJBapoTHYI0 (pOKyCHAl ajjiersiacili, i Ha3aBéM sie anTbluHa# cijai JaiH3bl (abGa3Haua-
ela Jyitapait D):

1
D—F.

AntbiuHasi ciia BeIMsipaelia ¥ detsinmpoisx (ckapoyana dnmp). BinaBouna, mro
D=1 nnrtp, Kani dokycHas ajyieraaciy JiHabl =1 M.

A §K aupHbBaelllla anThluHasi cijla pacceliBajbHAK JIiH3bI, Y IKOH (HOKYC ySIyHBI?
Y raThiM BbINAJAKY (QoKycHas ajyieraacib aAMOyHasl, a 3Haublllb, i anTblyHas cija Gy-
JI3e aIMOyHaH BeJliubIHEN.

Hanpwiknan, kani f/=-0,5 M, To antblyHas cina

- __
D= 05w 2 nnTp.
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Lsinep a5t Bac He Oyase 3arajkail pakameHaalplst ypaua-akyJicra: «Bam narps06-
Hbl aKyJsIpbl ca WIKJIOM +1,5 IbIAnTpbli a60 —2 ABIANTPHII».

He tp36a mymaup, wro mobas JiH3a 3 BelMykaal naBepxusil Oyaze aGapsidkoBa 30ipasbHail, a 3
yBarHytaii — paccefiBasbHail. 36ipanbHail Gyi3e yesikas JiiH3a, y SKo# csip3jiziHa Taycleinias 3a Kpai
(Hanpbiknaz, JiH3a Ha madoHky 270, @), a pacceiiBasibHail — JliH3a, y KOl csip3j3iHa TaHuiillas 3a
kpai (mas1. 270, 0). I He 3a0biBafiiecst, IUTO Yce Hallbl Pa3BaKaHHi CrPaBsiLiBbIsl, Kaji poublBa JiH3bl
(1IKJ10) Mae GOJIbLIYI0 aNThIYHYIO LIUbLILHACLL, UbIM HABAKOJIbHAE acsipojyide (MaBeTpa).

Y npeiposize 36ipasbHbIMI JiH3aMi 3’AYJIsI011Ia KPOMeJbKi pachl, HAMOYHEHbIs Ba-
JIOW TIpa3pbICThis Macya3inbl — 30aH, mjactelkaBas OyTagabka. Hasat Gyp6aski na-
BeTpa y rasipaBaHail Baaze — rata Takcama Jinsbl. [lagymailue i agkaxbile, siKist
raTa JliH3bl.

lanoyHbisi BbIBaabI

1. JIin3bl 3MsiHsAIOLbL HAallpaMak Nafardbix Ha iX paMeHsty nacss npajgamJ/eHHs
3a BBIKJIIOY9HHEM TbIX, §IKisl PAXoA3silb MPa3 anTbluHbl LSHTP JiH3bI.

2. 36ipasnbHasi JiH3a nacJs npajamieHHst poGillb MapasesbHbl My4oK Mpame-
HSY CBIXOJIHBIM, paccelBaJsibHast JliH3a — PAa3bIXOAHbIM.

3. [lpawmeni, sikig imylb mapa/jesibHa rajoyHal anTbluHal BOCI, Mac/as mpagam-
JieHHs1 ¥ 36ipaJibHail JiiH3e nepacsikaiolla ¥ raJoyHbIM (Gokyce. ¥ pacceiBasibHail
JIiH3e Y rasloyHbIM (poKyce mnepacsikarola npajay:KaHHi MpajsoMIeHbIX paMeHsty.

4. BeniubiHsi, anBapoTHasi oKycHail ajjersacii, 3'syJssela antbluHai cinai
JI{H3BI.

KaHTponbHbIA MbITaHHI

1. fkyto niH3y HasbiBalOLpb TOHKaN?
2. 9lkon acabnisai ynacuisacuio Banofae anTbl4Hbl LAHTP TOHKaW MiH3bI?

3. 9k naBopfgiub csi6e napasnenbHbl My4HOK NMpaMeHsy, LUTO npanloy npas: a) 36ipanbHyto
niH3y; 6) paccenBanbHyto NiH3Yy?

4. Yamy ¥ 36ipanbHan niH3bl POKYC HasbiBawLb canpayaHbiM, a y paccemBanbHal —
yAYHbIM?

5. 9k 3anexbiub anTblyHas cina niH3bl afg (OoKycHan agner-
nacui?

[lpakTbikaBaHHe 27

1. Ha mamonky 275 nakaszana Jiinza. Hauapiiilie Takyto
K Y CBAIM CLUBITKY | NaKaxKbllle LIHTPbI KPbIBI3HbI, PaablyChl
KPbIBi3HbI, TAJIOYHYIO BOCh i alThIYHbI LISHTP JIiH3HI. Man. 275
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1 AN AV 4
F F F
(0] (0]
2 \ 4 A
a 6

Man. 276

2. Jlns panzeHbix Jjinsay (mag. 276, a, 0) nakaxkbilie XoJ npamensy [, 2 nacjs

npaJjiamJeHHs1 JiH3ami.

3. [lakakbllle X0 nmpaMeHsy, 1LITO NMajaolb HA TOHKIs 36ipajbHylo i pacceiBaJb-

HYI0 JiH3bl (Mana. 277, a, 0).

4. Boignaulle anThluHbIs cijibl 36ipajibHail i pacceliBaibHAl TOHKIX JiH3ay 3 ¢o-

KyCHBIMI afgersiacuami /) =2 m, Fy,=-0,2 m.

5. Slkisi okycHbIs ajyieraiacy Jin3ay, anthluHbIs Cilibl KX poyHbl D= 5,0 anTp,
Dy =-0,40 nntp? Slkoi 3'stysisieniiia KoxkHast 3 Jingay: 36ipasbHail abo pacceiiBasibHai?
6. Ila dopme abmexxaBasbHbIX MaBePXHSY ChepbIUHbIS JiH3bl MOXKHA MaAI3s/IiLb
Ha 6 Teinay (mas. 278). 3 qiuzami 1, 2, 4, 5 Bbl y2k0 3HaéMbl. JliH3a 3 — yBar-
HyTa-BbINyKJasi, JiH3a 6 — BbINykJAa-yBaruyras. Slkisi 3 iX Mmatolb JagaTHyto

anTbiuHyto ciny? AnmoyHyto? Ipbl sikix ymoBax?

DL

Man. 277

Man. 278

7. 3Hanziue 3 nanamorad nadynaBaH-
Hsl CTaHOBilllUa QakajbHail mJjockacii na-
KazaHai Ha MaJ/ioHKy 279 TOHKaH JiH3bI.

8. Uamy poyHa anTbluHas cija kKam-
GiHaLbl TPOX LIKJSIHBIX JiH3ay (MaJ. 280):
JIBasikayBaruyTal i J3BIOX [JIOCKABBIMYK-

JIBIX?

Man. 279

Man. 280
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@ 9. Lli moxka nBasikaBblnyksast Jin3a Mellb aIMOYHYIO anTbhluHyIO Ciy? ¥ sIKiM Bbl-
najky?
10. 51k 3MeHil@ anTbuHAsA cija ABasiKaBbIMYKJIaH WIKJSHON JIiH3bI, KaJi sie 3Msi-
cuiub y Baay? Yamy?

§ 41. NabypaBaHHe Bigapbicay y TOHKiX JliH3ax

[hedsausl I akyasap mikpackona Ha ypokax 0isnoeii, pazeasidaiousl nassai-
YaHbL 8I0AP_IC MIKPOOAY, BbL NABIHHbLL PA3YMELb, WMO 2AL0YHOIMI HACTIKAMI MIK-
packona 3’ayasioyua Ain3el. Meragima sHol 0a38aA10Ub AMPOIMAIBALL NABAL-
yanol abo namenwanel (y gomaanapaye) sidapoic npadmema.

Slkist Bimapblichl mpaaMeTa cTBapae JiiH3a?

[TpaBsanzém nocnen. Ha crane pasmeciiim sKkpaH, 36ipafbHyIo JiH3Y i 3anaJjeHyio
cBeuky (man. 281, a), aganenyio aj JiH3bl Ha ajjieraaciib d, 60JblUIyI0 3a JBAHHYIO
thokychyto, I. 3H. d > 2[. Byngem nepacoyBalb 3KpaH y Harpamky ja JiH3bl Ja Taro
yacy, nakyJb Ha 3KpaHe He y6aybIM BbIPa3Hbl BiapbiC MOJbIMS cBeuKi. UbIM aipo3-
HiBaela €H aj Bigapbica, siKi Mbl YOAubIM y JIIOCTPbI, 3MACLIYILIbI TEPaAJL iM [ITYIO K
cBeuky? [la-nepuiae, én nameHmiansl, na-apyroe, nepaBepHyThl. Ajie camae ranoyHae
¥ TBIM, ILTO '3THI Bilapbic, y aJipO3HEHHE ajl ysiyHara Bifapbica Y JIIOCTPbI, p3aJjbHa ic-
Hye. Ha skpaHe KaHLSHTpyelllla SHepris cBAT/Ia. AndyBajbHbl T9PMOMETP, 3MELIYaHbI
Y BiflapbiC MOJIbIMSI CBEUKi, MaKarka MaBbllIdHHE THMIEPATYPbl. 3MSCILIVIILI 3aMeCT K-
paHa aqdyBaJibHYIO Jla CBSITJIA TJIACLIHKY, Mbl MOXKaM aTpbiMallpb (hoTasapMaKk CBeu-
ki. Tamy arpbimanbl § JsiiH3e Bigapbic Ha3blBalOlb canpayiHbiM Y ajpo3HeHHe aj ysiy-
HBIX Biflapbicay, sikisl Hasipatouua y mJjockim JiocTpbl. MeHaBiTa Taki canpayaHbl, ne-
paBepHyTbI, NaMeHIIaHbl BiAapbic i «3anamiHae» Mpbl 3AbIMKe Balll GoTaanapar.

[TauBepnsim ckazanae 3 nanamorail nabynaBanus (man. 281, 6). Ilna atpbiManus
Bizapbica MyHKTa A JlacTaTKOBa BbIKApbICTAllb JBA MpaMeHi, X0/ AKiX MacJs mpajam-

A T
, o
|[ F B
B 2 F O L
AI
6 A4 1

Man. 281
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Man. 282 Man. 283

JieHHs1 ¥ JiiHze Bsiiombl. [1pamens [ inge napasiesibHa rajoyHai antbiuHai Boci i nacJs
npaJjamJyieHHs ¥ JiH3e npaxoasilp npas rajoyHsl gokyc. [1pamens 2 in3e npas antbiu-
Hbl L[3HTP i He 3MsiHsie CBAro HampaMmKy racJsi npaxojkaHHsi npas Jinay. [Tynkr A’
sIKi 3’syJisielllia nepacsiusHHeM npamensy /' i 2’ wro npaiiuii npas Jiugy, éciib ca-
npayaHbl Binapbic nmyHkta A. 3ayBaxKbiM, 1ITO 1pa3 NyHKT A’ npoiiaze i jito6bl iHIIbI
rpaJjoMJIeHbl TpaMeHb, siKi i13e an nyHKTa A, A3sIKyloubl 4aMy 3Heprisi, LITO BbIMpa-
MeHbBaelllla nyHkram A cBeuki, Gy/3e ckaHUsHTpaBaHa y nyHkie A'.

[Tpanoyxbim nocnen. [lacraBiM cBeuky Ha amernacui d=2F (man. 282). Ile-
pamslIyatoubl 9KpaH, Mbl yOaublM Ha iM canpayaHbl, MepaBepHYTHI BilapbiC MOJILIMS
CBeuKi, ajsie mamep Aro 6y/a3e poyHbI Mamepy MoJibIMsi caMoi cBeuki. 3pabile cami ma-
OyaaBaHHe Bifapbica JJIsl T9Tara BbITIAJKY.

[TepacoyBatoubl cBeuky OJiixK3E ja JiH3bl (F<d < 2F) i agnansioubl 9KpaH, Mbl
YOaublM Ha iM canpayaHbl, NepaBepHyThl, MaBs/liyaHbl Bigapbic MoJbIMS CBeuki (na-
Oyaylile Binapeic cami).

Hapsuiie nacraimM cBeuky Ha amiersacui d aji JiH3bl, MeHIIyIO 33 (DOKYCHYIO,
r. 3H. d < F. 3 taro »x 60Ky, /3¢ 3HaxXo/3illlla caMa cBeuka, MOXKHa yOaublllb NaBsiua-
Hbl MpaMbl Binapbic cBeuki (Man. 283, a).
[TauBepasimM raThl padysbrat 3 jganamoran
nabynaBanus (maJj. 283, 6).

Binapbic cBeuki Gynze ysyHbIM, na-
KOJIbKi €H YyTBOPAHbI NepacsYsHHEeM He ca-
MiX [IpaJioMJIEHbIX MPAMEHSY, a iX npanay-
»KouHsY. Taki npambl, napsJidaHbl, ysyHbI
Binapbic Hagipae npas JiHay (siHa Ha3blBaell-
1a Jiynau) Magicrap, siki paMmaHTtye Balll ra-
J3iHHIK a60 MabibHBI TaJedoH (Mas. 284). Man. 284
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1’ A sKis Bimapbicbl npajmeTa Jiae pacceii-
BasibHast siiH3a? Hsixal napasnesbHa rajoyna
1 v anTbluHAK BoCi najae npamenb [ (mas. 285).
[Tacnsa niH3bl mpasoM/eHbl mpamenb [’ inze
¢ 2 A’,’/ TaK, LUTO TOJIbKI IO Mpajiay?KoHHe NPaxo3illb
F .7 F npa3d ¢okyc. [Ipamenb 2 He mpanamssiena.
B B O Binatps, 1ro npameni /' i 2’ He nepacsikaroll-
ua. ¥ nyukie A’ nepacsikarolia ix npajay-
»*Kauui. Tagbl Bimapbic myHkra A, a 3Haubllib,
i yesiro npaamera AB — ysiyHbl. Sk yce ysiy-
Man. 285 HbISl BilapbIChl, €H MpaMbl, aje MaMeHLIaHbl.
Lli nacup pacceiiBasbHasi JiiH3a canpayiHbl Bigapbic, KaJsi 3MsIHSIb CTaHOBilIYa
npaameta? Lli Mmoxka & Oblllb naBsiiiuaHbIM? AJIKAXKbIlle HA I'3ThIS MbITAHHI cami, 3pa-
OiyLIbl annaBeanbis nadylaBaHHi Bigapbicay rnpaameTa y CUIbITKY.

lanoyHbis BbIBaabI

1. 36ipasbHas JiiH3a jae sIK campayiHbisi, Tak i YsIyHbIS BilapbiChl, paccefi-
BaJibHasi — TOJIbKi YAVHbISL.

2. Yce ysiyHblsl Biapbicbl — Mpambls, yce canpayiaHblsi — MNepaBepHyThIs.

3. Jlnsi 3HaxoKkaHHs Bigapbica MyHKTA M3Ta3rojlHa BbIKAPLICTOYBAllb NPAMEeHb,
SIKi i13€ nmapaJiesibHa rajloyHal anTblyHAaW BOCI JIiH3bI, i IpamMeHb, WTO i3e Mnpas se
anTbIYHbl LIHTP.

KaHTpOnbHbIS MbiTaHHI

1. YbiM agposHiBarouLa canpaynHbls BidapbICbl af yayHbIX?

2. fIkis Bigpl Bigapbicay Aae 36ipanbHas niH3a?

3. Ha sakon agnernacui ag 36ipanbHan niH3bl Tp36a pasMsacuiub npagMmeT, kab aTpbiMallb
BiJapbIC: @) nameHLlaHbl; 6) PoyHbI NpagMeTy; B) naesanivaHbl (Mpambl i nepaBepHyTbl)?
4. 9kia Bigb! Bijapbicay fae paccenBanbHasa niH3a? Yamy sHa He mMoxa faBaub canpaya-
HbIX Bigapbicay?

5. 9lkis npameHi M3TasrogHa BblKapbICTOYBaLb, Kab 3HaNcUi BifapbIiC MyHKTa?

6. Lli moxa gBasikayBarHyTas fiH3a gaub canpayfHbl Bigapbic npagmerta?

[Mpbiknan pauwsHHg 3aaaubl

3 nanamorail HIKJASHOH JIiH3bl HA 3KpaHe, ajylajieHbIM aJl JliH3bl Ha ajjleryacilb
=36 cM, aTpbiMaHbl NaBsJliuaHbl ¥ 3 pasbl Bigapbic npajaMeTa. BoisHaulle ajjiersacib
aj mpaaMeTa Ja JiH3bl i alThlUHY CiJly JIiH3bI.
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Jlansena: Pauisune

H=3h [Tabynyem Binapwic npaamera § JiiHze (mas. 286). ¥aiubim, 1TO
f=36cm Biapbic éclib Ha KpaHe, 3HaYblllb, €H canpayiHbl. Akpams Taro, éH
dT naBsiJiivaHbl. SHAUBILb, TPAJAMET 3HAXOA3i1IIA MaMizK (poKycaMm i IBaHHbIM
D— 'p thokycam, a JiiHza 36ipasibHasi.

[1a ymoBe namep npanmera AB y 3 pasbl MeHlibl 3a namep Binapbica A'B’. 3 na-
no6Hacti TpoxsyrosibHikay AOB i A’OB’ BbiHiKae, 1ITO TakiMi X Oyjiyllb i CyaJHOCIHbI
ix crapon BO i OB'. 3Haubllb, lyKaHasi ajjierjaciib d Oyjase ¥ 3 pasbl MeHllas 3a

JajizeHyto anieryacip f. [3ra nae nepiibl ankas: d = %f =12 cm. Ananariuxa 3po-
6iM i 3 moulykam ajkazy Ha JApyroe Iibl-

TaHHe. BblKapbicTaeM /s ratara nago6- /N
Haclpb iHIIAH Tapbl TPOXBYrOJbHIKAYy — A
CFO i A'FB'. 1 1yt najoOHbig CTOpPaHbI
TPOXBYroJIbHIKay aapo3HiBatoLa y 3 pasbl.
[lakosbki amHa 3 ix — OF poyHa ¢okyc- o BA F B’
Ha# ajgersiacii £ Jinsel, a apyras — FB’'
poyHa posHacui f—F, To ix CcyBsi3b MOXKHA
sanicaub: 3F=f-F, abo 4F=f=36 cwm.

>
9]

s . H
Bbuiublyinbl  3HausHHE  POKycHal ajier-

.. N . . i
gacui: F = 4f =9 cM, 3HOHm3eM i 1y N\
KaHae 3HauysHHe anTblyHa# cifbl D JiH3bI: ,

A

D=L—-_1_ <11 aorp.

F 0,09 m TP

Ankasz: d=12 em; D~ 11 anrp. Man. 286

[pakrbikaBaHHe 28

1. 1a6ynyfite Binapoic npaameta (man. 287, a, 6). 3pabille BbIBAIbI.
2. 3 panamorait JiiH3bl aTpbIMaHbl ysiyHbl Binapeic npaameta. Lli nacratkoBa rarai
indapmatipli, ka6 BbI3HAUbIIIb, 36ipajibHas 11i pacceiBajbHas JiiH3a Oblja BbIKApbICTa-

Ha? Yamy?
F o

!

a 6 Man. 287
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3. lns pacnanbBaHHsl BOTHillUAa Ha JICT ma-
nepbl (pakycylollb COHEUHbI TMpaMeHi, BbIKApbI-
CTOyBatoubl 36ipaJjibHYIO JIiH3Yy 3 anTbluHal cijai
D =5,0 nntp. Tlpol sikoit amyersiacui ajg Jicra ja
JIiH3bl HArpay Jicta Oynze MakcimasnbHbiM? Hamy?

4. Binapeic S’ nyHkra S, ski cBedwilua, aju-
HOCHa raJsioyHa# antbiuHail Boci CC' naka3aHbl Ha
masmoHky 288. Slkasi JjiiH3a Oblia BblKapbicTaHa?
3 nanamorail naGynaBaHHsl BbI3Haulle sie CTaHO-
BillIYa.

5. Canpaynbl 1i ysayHbl  (oKyc Mae JiH3a,
3 janamorai sikoil aTpbIMaHbl Bilapbic MyHKTa S,
AKi cBelila, y craHoBimmubl S’ (man. 289)? [1ze
éH 3Haxopnginua? Beikanaiie yapuéx.

6. Jlinza nmae mepaBepHYTHI i poyHBI Ma Be-
JIUBIHI caMOMy NpaaMeTy BifapbiC npaaMeTa, fKi
3Haxomsinua Ha amiersacui d =40 cMm an anTbiu-
Hara 1®HTpa. 3HaWj3ile anTbUHYIO CiJy JIiH3bI.
Ankas nausipagiiie dapisizKoM.

7.Ceeuka 3Haxoj3illlla Ha  ajyiersaciii
d=20 cm an JiH3bl, a sie Bilapbic Ha 3KpaHe —
Ha amgiersiacui f=60 cM aj JiH3bl. ¥ KOJIbKi pa3oy
naMmepbl Bilapbica ajpo3HiBarollia aj namepay ca-
MoH cBeuki? Yamy poyHa anTbluHas cina JiH3blI?

8. Ha wmamonky 290 nanzena craHoBilua
nynkra S i gro Bimapoic S'. SIki Bimapwic mpaame-
Ta nae Jjinza? J/I3e pasmenryana cama Jinza? 36i-
pasibHasi 1[i pacceiliBajibHasi JliH3a BbIKapbiCTaHa?
Ankas nausipagiiie dapiszKoM.

9. Kani npaamer 3uaxozgiycs Ha ajjersiaciy

d =40 cm an JiH3bl, Aro BiapbiC Ha 3KpaHe

ObIy Takix yka mamepay, wro i npaamer. [1pbl
HabJI>kaHHI MpaaMeTa Ja JiiH3bl Ha Ad =10 cm
Bilapbic Ha 3KpaHe cray y 2 pasdbl GoJiblibl 3a
npaamet. Kynbl i Ha KoJsibki Obly TMepacyHyTbl
IKpaH?

10. SIk smeHiLLa Bizapbic, siki aae JiH3a, KaJi

naJioBy JiiH3bl 3aKpbilb (Maj. 291)?



§ 42. Boka 1K anTtbi4yHaAa cicTama

lssakyouor 3poky (mar. 292) yseco xolgol ceem ampoim-
Aigae acHoyryo yacmky ingapmayoli. Mot oo sedaem, uimo
einomasa ab «abMauBarOwblxy NPAMEHIX, KIS B6lYIKAIOUb 3
sauail, bvira OGecnadcmayrail. 3pasymera, ULmo mol MONCAM
baublyb moavki molia ab’ekmol, ad AKX Yy Hawa 80Ka na-
cmynae c8amMA0 — golnpamerexae camim ab’ekmam abo ao-
bimae. Are wmo adbvisaeyya i Haulblm 80KY Npol NANAOAHHI
ceamaa? Yamy mor He moxcamn 6ol 8eNbMI MAAGISL [ BENb-
Mmi darékis npadmemol?

[ro ysiysisie cabGolt Boka uasaBeka? HYacam BoKa Ha3blBalollb
JKbIBBIM (DoTaanapatam, nakasBaioubl Ha iX magaGeHcTBa. AnHak
BOKa 3’styJjisielllla HemapayHasibHa OOJIbII TOHKIM i CKJIAJaHbIM
npbIGopaM, YblM CaMbl CydacHbl (oTaanapar.

Boka vanaBeka ysiysisie caboil 80uHbL A04bIK, PA3p33 sKOra
nakasaHbl Ha MaJsitoHKy 293. BoHkaBasi aGajioHka BoKa — cK.1e- Marn. 292
pa | chapmipaBaHa ca 1IUbIBHBIX 3/ydaJsbHbIX BajokHay. CKJe-
pa axoyBae BoKa i 3absicrieuBae §iro LBEpAacilb. ¥ MsAP3IAHSIH UYaCTLbl BOKA CKJepa Ie-
paxonsillp y mpaspbictyio paeasiyy 2. ParaBiua — antbluHa HaBOoJblI 1IYbIbHAE
acsipojyIze BOKa, siHO Tparyckae CBSITJIO ¥ Boka. 3a paraBiuai sHaxosilua padyacras
abarouka 3, siKasg 3MslI¥ae MirMEHT, MITO BbI3HAuae Kojep Bausil. Y LIHTPHI pa-
NyXKHall abasioHKi 3HaxoA3ila 3paHKka 4. 3psHKa, 3By3Batoubicsi ab0 paclliblpaloybl-
csl, aasipye KoJibKacllb CBETJIaBOK 3Heprii, skas nanajgae y Boka. Ha cBsiT/iie 3psHKa
3By:Kaelllla, 3aclieparaloybl BoKa ajl MOLHAra CBETJIaBOra Y3/l3esiHHsl, Y lleMHale —
pacuibipaelna, J1asBaJjsioubl yaoyaiBalb BeJbMi cJaObld CBETNABbIA TMyuki. 3a pa-
Jy»KHail abaJoHKall 3Haxo/3illla npa3pbicTae 3/1acThlyHae lega — XpYycmarik b, siki
na Gopme Harajgae JBasKaBbIMyKJylo JiH3y. HamaranHsami creubIsijibHbIX MBbIILILAY
XpycTajiik MoxkKa napsJliyBalb abo namsiHUIallb CBato KpbiBi3Hy. [3Ta nassiiyBae abo
namsiHIIae fro anteluHyto cify. [Tosacup namixk pa-
5 raBiuai i xpycraJjikaMm 3anoyHeHa rnpaspbictaid Bajl-
Kaciio — sadaanicmatl girveauyyto. 3a xpycrali-
KaM amaJib ycs BoOJlacllb BOKa 3alOyHEHA WLKAO-
nadobHbiM yesam — TITA CTyA3sHicTasg Osc-
KoJiepHast maca. ParaBiua, Baa3siHicTasi Biibraupb,
XpycTajik i 1KJonago6Hae Uela — yce pa3am
CKJajlalolb anTbIUHYIO CiCTaMy BOKa. YHyTpaHas
abasioHka — camuamka 6 3Msilnyae CJIoi 3po-
Marn. 293 KaBbIx KjaeTak. Menasita TyT i angObiBaellla nepa-
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YTBap3HHE CBETJIAaBOW 3HEPTrii, sIKas MnaraJja y BoKa aj NpaameTa, Y HepPBOBbI iMITyJIbC,
LITO Mepajaella y rajayHbl Mo3r, 13e i dapmipyela 3pokasbl BoOpas.

Takim ybiHam, ka6 BbIpaszHa Oaubllb TpaaMeT, HeaOXo/iHa, Ka0 arThlyHas cicTaMa BoKa
(1K JiH3a ) cpakycipaBaJia npameHi, sikist iiyllb aji npajgMeTa, Ha cstTdaTipbl (1. Mag. 293).

Mbl 1o6pa 6aubiM sik 6oJbll OJ1i3Kis1, TaK i Aajaékis npaaMeTsl. Banzineab ayrama-
Oisis1 BblpasHa Oaublllb Ji4Obl HA CHIOMETPbI, a Y HACTYNHAEe IMTHEHHEe r3TaK »Ka 100-
pa — amnasneHbl AapoxKHbl 3HaK. Ba ycix Bbinajkax cBaAT/IO, SIKOe nanajae y Boka aj
npaaMeTay, napiHHa cgakycipaBalllia ¥ ajHbIM Meclibl (Ha csiT4aTibl). 3BblUakHas JiH-
3a 30ipae ¥ daxasbHail nuockacui ToJbKi MpameHi, sKisi ilyllb napaJjesibHa rajgoyHan
anThluHal BOCi, I. 3H. aji JanéKix npaameray. A npbl ix HaGK3HHI Bitapbic y Jinze 6y-
JI3e 3Haxoyzilla namixk okycam i iBaiiHbiM okycam (T1. § 41).

3MsiHsAOUBl cBalo (hOpMy, XPyCTaJiK 3MsiHsIe anTbhlUHYIO Cily CiCTIMbI. [3Ta Hasbl-
Baela axamadayviai Boka. [Ipbl HabuizkaHHI Mpaamera xpycTadik pobiliia 60Jbl
BBIMYKJIbIM, SITO (POKyCHAsi ajjiersiaciib namsiHilnaena
Tak, Kab BigapblC akKasaycs MeHaBiTa Ha CSTYaTLLBI.
[Ipbl annasnenni npaamera XpycTasiK BbILSrBaelllla,
po6illlia MeHII BbIMYKJbIM, OKycHasi ajerjacip na-
BsIiUBaelllla, a BilapbiC 3HOY aka3Baelllla Ha csaT4aTLbl
(mast. 294). Takim ublHaM, A3sIKyIOUbl aKaMajalibli BOKa
yajaBek Jo0pa Oaublllb PO3HAA/UIAJIEHDBIS TPAJMETHI.
Man. 294 Jlns napmajsibHara 3poky MiHiMaJsibHasi ajijiersaciib

aJl BOKa Jia npajMeTa, Mpbl KO BoKa Oayblllb JA3Tasli

npaaMeta 6e3 HamaraHHsy, poyHa 25 cM. [3ra apyiernacip Habsieninara 6adanust. [1pbl
MEHLIbIX aJylerjaclax Aa NpajMeTa BOKa y»KO Halpy:KBaeLla i craMmisenna.

CramssiibHacLi BoKa cajzelinidae sik HeacTaTKoBae acBsT/eHHe, TaK i 3aJilliHse.

Kab6 Boka sik camae ajikpblTae akHO y CBET MpacJyxKblja jaoyra, HeabxoaHa siro 6e-
parybl, I. 3H. CTBapallb YMOBBI JUIsl Ir0 HeHanpyzKaHai paGoTHI.

[anoyHbis BbIBaIbI

1. Boka, sxoe crnajydae HeKaJbKi MpasaM/IsioubiX acsipoassy, 3’ ayaseria K-
BiBajsieHTaM KapoTKadoKycHai 36ipajbHak JiH3bl.

2. bauanHe npagMeray €ciib cymecHasi I3€HHACIb anThlUHAH CiCTOMbI BOKA i
rajayHora mMosra.

3. Beipagnaciip Binapbicay posHaaajiajeHbIX NpajaMeTay Ha CsT4aTibl BOKa 1a-
caraelila aMsIHEHHEM KPbIBi3HbI XpycTasika (aKamaaalbisii BoKa).

KaHTpOnbHbIA MbiTaHHI

1. Akyto ponto ¥ CTBapaHHi 3pokaBara Bobpasa afbirpbiBae anTtbl4Hasa cicTaMa Boka?
2. Yamy cBeTnaBblg nNpamMeHi, SKif igyub af npagMeTa, nasiHHbl Obilb cdakycipaBaHbl Ha
cATYaTUbl BOKa?
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3. fki BigapbIiC NpagmeTa cTBapaeuua Ha caT4aTubl?

4. lLIto Takoe akamapgaubla Boka?

5. fkia 3MsAHeHHI 3BegBae xpycTanik, Kani nosipk nepasopfsiuua 3 6onblu 6ni3kara npag-
MeTa Ha 6orblU agnaneHsl?

§ 43. AadhekTbl 3poKy. AKynsapbl

Heavea we 3aysadcoiyo, wmo 6Goasvuiacys a0d3ell
nascolno2a yspocmy wocays akyaapol (mar. 295). [ama
ceeduoiyb ab MolM, WMO ANMOLIMHAL CICMANA iX 8a43ll
nepacmaaa npayasayo Hapmarvra. [lagekmor 3poky
Hazipaoyya i § 03ayell.

Y ubIM CcyTHaCIb A3(eKTay 3poKy i K iX CKapIKIipaBallb?

AntbiyHasi cicTamMa HapMasibHara BoKa Jiae  Bizapbic
npajaMeTa Ha CsTYATLBI.

AnHak 3-3a pO3HBIX MPBIUBIH BilapbiC NaJéKix mpaaMeray Moxka (apmipaBaiilia He
Ha cATuaTLbl, a nepaj éi (nakazaHa YblpBOHbIMI JiHisIMI Ha MasmoHKy 296, a). Taki 13-
(heKT 3pOKy HasbiBalollb GJi3apykacuio (y MebllblHe — MisiMisiii).

baizapykacupb ObiBae npbipo/pKanail i Habbital. [IpbiubiHail 3’syienHst 6sizapyka-
cui ¥ n3siueit Moka Oblllb Mpa3MepHasi 3BblUKa UblTallb, TPhIMAOUbl TIKCT OJi3Ka KaJis

Man. 295

BaUsH.

Sk ckapskuipaBalp GJizapykaciib? 3 ratail M3Tall BbIKAPBICTOYBAIOLb aKyJsipbl
3 pacceiBaJjibHbIMI LIKJO-JiH3ami. PacceiiBasnbHast jiH3a poGillb napajiesibHbl [y4OK
CBSITJIA PA3bIXOJHBLIM (MakazaHa YOopHbIMI JiHisiMi Ha MasoHky 296, a). [1pameni na-
cJIsl TIpajiaMyieHHst ¥ BOKy hakycipyiolila Ha CsaTyaTibl.

[Ipbl apyrim n3dekile 3poKy — AajbHa3opKacli — arnTbiYHAKH CiJbl BOKa He-
JacratkoBa 1t pakycipoyki Ha cATuaTIbl BOKA MpameHsy, sikid imyub ajg 6Jiska pas-
MellYaHbIX npajaMeTay (TIKCTy KHiri, iHcTpymeHTa i . 1.). [asoyHas npelubiHa aajbHa-
30pKacli — cTpaTa 3JacThluHacLi XpycTrajika. HaBat cambimi BsslikiMi HamaranHsimi
MbILILAY €H He MoXKa HaOblllb HeaOXOAHYIO KpPbIBi3HY. [5Thl 15(eKT, 3a p3jKiMi BbI-

Man. 296
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Man. 297

KJIIOUSHHSMI, YJacliBbl Jyis 3poKy OoJiblIaclli MaXKblibiX Jioa3el. Kapakuipyeuua ns-
(hekT JmajsibHA30pKaclli 3 JanaMorai akyJsipay 3 jajaTHail antbluHai cisail 36ipajbHbIX
JiHzay (maJi. 296, 0).

Takim ublHaM, ckapaKLipaBallb 3pOK MOXKHA 3 janamorail akyssipay. Hacam samect
aKyJisipay BbIKapbICTOYBAIOb KAHTAKTHbIS JIiH3bl. [3Ta myiacTMacaBbis JIiH3bI, sIKis Ha-
KJajiBalolllla Henacps/Ha Ha BOUYHBI siGJbIK. ACHOYHBIM HeJlaxomaM KaHTaKTHBIX JIiH3ay
3'saysdelna  pasjipaykHeHHe BausH MPbl MPALANILIM iX HAIISHHI. ¥ amoliHi Jac npa-
BOJBILIA Jla3epHasi Kap3aKLblsl XpycTaJjika Boka.

Jlnst 1060 KbIBOH iCTOTHI BOKa 3'sijJisielilla BeJibMi BaXKHbIM opraHam. Matoubl ysaciiBacip
1

16
PbIYHBIA Ma/3ei, Naka3aHblsd Ha 9KpaHe, XOlUb Mbl 100pa BeAaeM, LITO Y carnpayaHacli Ha KpaH npae-

upipyelia 24 HepyXoMblsl KapliHbl-Kaipbl ¥ ceKyHay (masn. 297).

32XO§/BHU.I) 3pOKaBbl Bo6pas Ha npausry C, BOKa Jae mardybIMacllb 4aJlaBeKy aj4yBallb siK Herla-

lanoyHbis BbIBaabI

1. bBaizapykacup — n3¢eKT 3poKy, Npbl SKiM Bigapbic aaiajeHbIX MpajaMeray
3Haxo/3illa nepan csityatkaid Boka. Kapskuipyeuua O6Jisapykacilb nNpbiIMSHEHHEM
pacceiBaJ/IbHbIX JiH3aY.

2. JlanbHazopkacilb — A3(EKT 3pOKy, Mpbl siKiM Bifgapbic GJIi3KiX mpaameTay
3Haxo/3illa 3a csAtyaTKail Boka. Kapakuipyela ajbHazopKaclb MPbIMSHEHHEM
36ipaJIbHbIX JIiH3ay.

KaHTponbHbIA MbITaHHI

1. YV 4bIM cyTHacLUp AadhekTa 3poky «6nizapykacLp»?

2. Yamy y BOKy JanbHasopkara 4Yanaseka BigapbIC 6ni3Kix npagmeray pasmbiTbl?

3. i MoXHa, He JakpaHylo4biCsi Aa LUKNa akynsapay, Bbl3Haubllb, SKi A3EKT 3pOKy mae ix
ynaganbHik? 9k rata 3pabiup?

4. Ha pauanue HanicaHa: «Akynsapel +2,5 anTp». Paclubicpyiue, fKia rata akynspbl i ans
AKora AadpekTa 3poKy. 7Kyt hOKYCHy0 aafiernacub mMarlb LUKMNO-NiH3bl raTbIX akynapay?
5. Li moxa yanasek, fKi Mae fanbHasopKaclb, BblKapbiCTalb akynsapbl 3 ABaskaysBarHy-
TbIMi niH3ami? Yamy?

6. Aki 03hbeKkT 3poKy mMae nnbiBel, Kani nag Bagon €H 6aybiub HapmasbHa? Yamy?

7. Yamy y cTapacui y 6nisapykara 3 A3UiHCTBa YanaBeka 3poK MoxXa CTalb HapMmanbHbIM?



*L llabapamopHbl KCHE[LIMEHM

«AD3iH Jocnen s cTaynio BbILLAN 3a ThiCAYY
MepKaBaHHSAY, HAPOKaHbIX TONbKi YAYNEeHHEM>.

M. B. JlamaHocay




Jlabaparopnas pabora 1. Ilapaijnanne xKoavkacyi yenaameot npsl yenaa-
abmene

M >sT1a: npaBepblllb BbiIKaHaHHE 3aKOHA 3aXaBaHHs i MepaTBapaHHS SHeprii ¥ uen-
JIaBbIX 3’sIBaX.

AGcransiBanHe: TSpMOMETp JlabapaToOpHbI, KajapbIMeTp, MeH3ypKa, KoJba 3
Bajioil (Maj. 298), uvaiinik 3 uérnuiail Bago# (ax3id Ha KJjac).

Xon pa6oThl

I. [pbIGOPHBISI BLIMSIP3HHI i BbIIiU3HHI

1) Boimepaiine tamnepatypy ¢, Bajabl ¥ Kosibe, 3ari-
wiblle se y crpaBasauvy.

2) Ianbisile ja craja HacTayHika 3 KajapbiMeTpam
i Haqie ¥ aro 100 ma uénuail Bajpl.

‘-\ . 3) Ha paGoubiM Meciibl BbIMepatiiie i 3amillibile TIM-
&~ 1 nepatypy f, Uénsai Bajbl.
e = 4) He Bbimatoubl TIpMoMeTp, yJille § KanapbiMeTp 3

kosi6bl 100 mMJ1 Bajbl nakaéBail TamMrepaTyphl.

5) IlepameniBaioubl T3pMoMeTpaM Baiy, caubllle 3a
MaHDKIHHEM THMIIEPATYPhI ¥ KaJapbIMETPhI i 3aMillIbIle TIMIepaTypy s, Kas ycTaHa-
BiJjlacs.

6) 3naiingitie i 3amniiibille 3MsIHEHHE TIMIepaTypbl LENal Baabl Afy = 15— 1, i 3Ms1-
HEHHE T3MIIepaTypbl XasoaHa Baubl Al =1;—1.

7) Paaniubllie KoJibKacllb LEMJAThl, aiiai3eHyto UEmiai Bauoi: @y =cmy(ts—1,),
n3e m, — Maca UénJai Bajpl.

8) Pazsniubllie KoabKacib LEMJIaThl, aTPbIMaHyo XaJofHail Banou: Q, = cm (15— t,),
J3e m, — Maca XaJojiHail Bajibl.

9) [Tapayuaiitie MoayJi KoJibKacliell ajian3eHai i arpeiMaHail ensathl i 3pabile
BbIBaJIbI.

Man. 298

II. KaHTpo/ibHbIA MbITAHHI

1) Ik BBI3HAUanacs § nocsenze mMaca Bajpl?

2) Yamy KajiapbiMeTp Mae NaABOHHbISI CLEHKI?

3) Hamy xasiofiHyto Bajy TpaOa Gpallb nakaépail TaMIepatypbl?

4) Ui 6ynyub poyHbist MOJYJi 3MsIHEHHST TIMIepaTyphl i KoJibKacllell ajanzeHa i
aTpbIMaHal 11eMnJaathl, Kaji BbIKapblCTallb HIPOYHbIS Machl LENal i xaJaoaHai Bajpl?

Ill. Cynep3ananue
Pacraymaulie, ik yrnuibiBae Ha aTpbIMaHbls p33yJbTaThl ya3esa y LennaabmeHe Ka-
JgapbiMetpa. Lli 3aycénbl TTHI Ay MOXKHA He MpbIMallb y Pasik?
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JlaGaparopnas paGora 2. Bewmapsnne ijd3eavnail yenaaémicmacyi pa-
ublea

M>srta: HaByublllla  BbIMSIpallb
Y3eJIbHYIO0 1lenJiaéMicTacilb p3ublBa.

AGcTansiBaHHe: TSpMOMETp Jia-
G6apaTopHbl, KaJapbIMeTp, MeH3ypKa,
kKosi6a 3 BaJloH, Bari, pasHaBara, LUbl-
JIHIp MeTaJiuHbl 3 HiTKa# (260 KPYUKOM )
(mast. 299), dinbrpaBajbHas nanepa, na-
cyasiHa 3 KirneHeM (aaHa Ha KJac).

Xon paboThl Man. 299

I. TpbIGOPHBIS BLIMSIPIHHI | BbIJIUIHHI

1) Haniue y kanapeimerp Baapl nakaésaii tamneparypbl a6’émam 150— 180 mi.
Brimepaiille i 3aniiibilie ¥ cnpaBasaady TaMnepatypy f, i Macy m, ratai Bajbl.

2) INanpigite 3 KajJapbiMeTpaM Jia cTaja HacTayHika i, aTpbiMayiiibl 3 MacyA3iHbl 3
Kinsyal Bagol LBLIIHAP HA HITLbI, ajpasy »K amycuile ro y KajaapbiMeTp.

3) Ha pa6oubiM Meclibl anyciiilie ¥ KajapbMeTp 3 amnylIdaHbiM 1ieJamM TSPMOMETP
i, mepamMellBaroubl iM Bajy, Hasipalille 3a NaBbILLISHHEM i€ TIMIEPaTyphbl.

4) Kani tammepatypa Bajibl § KasapbIMETphl MepacTaHe pacili, 3amilibile y crpa-
Ba3jlauy 3HAY3HHE TIMIIEPATYPbI {3, LITO KAHYATKOBA YCTAHABIJACS.

5) BrigHaule i 3amilbille 3MsiHEHHE THMIEpaTypbl Baabl Af, =13—1, i 3MsHEH-
He TIMIepaTypbl jJacjenyemMara ubliinapa Aty =f;—1,, 13¢ 1, — TaMIeparypa KineH-
Hs1 Bajibl.

6) BbiHblie UpWIiHAp 3 KajapbiMeTpa i, TpaMakHyylibl iro QiabTpaBajbHail na-
nepa, Bbl3Haulle HA Barax siro Macy M.

7) Ila dopmyne Q,=c,m,(t5 — {,), 13e ¢, — yn3esbHas Lenuaémicracib Bajpl,

poyHast 4200 &%’ 3HANA3iLe KOJIbKACLb LEIJIaThl, aTPbIMAHYIO BaJOH.
Kl *
8) Jlivaubl, 1ITO afnan3eHas MeTasiuHbIM LbUIIHAPAM Liernaarta (), poyHa rna MojyJi

aTpbiMaHail Banoil Lenaie Q,, Bbikapbictaiie hopmyy |Q,| = cymy (f, —ty) i 3naii-

J3ille YA3eJIbHYIO LenaaéMicTacllb paubiBa LbLIiHAPA:

_ am(ts —1)
my (fy —13)

171



II. KaHTpoJ/ibHbISA MbITaHHI

1) SIkomy paubIBy afnaBsiiae 3HoHA3eHas y pabolie yiazesbHas LenaaéMicracin?

2) SIk pactyymaublllb pasbIXo/LKaHHe MamixK 3HOHA3eHbIM | TaOJiUHbIM 3HAYIHHSAMI
Ya3enbHal Lenaémicractii?

3) Jla sikora pasyJsibTaTy (3aBeaMa 3aBbilllaHara abo 3aBejlama 3aHiKaHara) nphbl-
BOJI3illb MPbIMEHeHbI ¥ pabolle MeTan?

Ill. Cynep3ananne

Hacnenyiille, sik yrnsbiBae Ha JakjJaHaclb aTpblMaHara pa3dyJbTaTy 3HaudHHE
Machl y3aTai Jyis J10Caely Bajlbl.

JlaGaparopHas pa6ora 3. 360pka sarekmpolunaza aAanyyea i 86IMAPIHHE
cinbl MoKy if im

M>Ta: nagHaémilia 3 amnepMeTpam; HaByublllla 36ipalb 3JE€KTPbIUHbI JAHLYT i
BBIMSIpAllb CiJly TOKY ¥ iM.

AGcransiBaHHe: amrnepmerp JabapaTopHbl, KpbIHillA TOKY, JsMIauyka Ha Maj-

cTaylpl, p33icTap Ha NaH3Jblbl, pP33icTap HA TPhIMaJbHIKAX, KJIOY, 3/yda/bHbls Npa-
BaJlbl.

Xon pa6oThl

I. 3naémcTBa 3 amnepmerpam

Paaryies3blie yBax1iBa npbIGOp i aJiKaxKbllle Ha TbITAHHI.

1) llIto a6asnauatolb 3HaKi «+» i «—» KaJs Kjemay rnpbioopa?

2) SIkyio MakciMaJbHYIO Cilly TOKY MOYKHA iM BbIMSIpallb?

3) Slkas yaHa n3ssieHHs Ar0 WIKaJbl? $IKi HaWMEHIIbl TOK MOXKHA BbIMepallb I'3-
ThIM MpbIGOpaM?

II. 360pka saHiyra i BbIMSIp2HHE CiJlbl TOKY

1) 36s1pbllle 37eKTPbIUHbBI JAHILYT

grojHa 3 MmaJjoHkam 300 i npaeepue
paboTy JiaHlyra.

2) 3MsHille Ha TpOLiJerybl Ha-
npamMak TOKY Y JIAHILyTy (MPbITPbIMJIi-
BaloubICs TMaJiipHACI KJemay amrep-
MeTpa). 3amiiibile, K Bbl raTa 3pa-
6ini i gk agbinacs rata Ha cijie ToKy Y
JIQHILYTY | HAQ CBSUSHHI JIAMIAUKI. Man. 300
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3) Hauapuiue ¥ cnpaBagnaubl cxemy cabpaHara JaHlyra i nakaxbille Ha cXeme
CyLJbHal CTpaJKall Hanpamak TOKY Y JIAHLYTY, a LUTPbIXaBOH CTp3JKal — HanpaMmak
pyxy HocbOiTay TOKY.

4) Boimepaiilie ciny Toky /;, siKi npaxojgillb naMizk KaeMa# «+» KPbIHillbl i KJ10-
yoM. Havapuine cxeMy JiaHIlyra npbl r3ThiM BbIMSIPHHI.

5) Buimepaiille 3HausHHi cisibl TOKY /4 i /, HA yuacTkax saHiyra 3 i 4.

6) 3pabiue BbIBaJL ab 3HAUIHHI CiJlbl TOKY ¥ PO3HBIX ydacTKax MpocTara JaHiyra.

7) SamsHile aJeKTpaasiMayky nadaproBa pagicrapaM Ha MaH3Jblbl i pasicTapam
Ha TpbIMaJibHiKaXx. BbiMepalile i 3aniuibile 3HausHHi cifbl Toky ' i [”y iX.

8) $Iki BbIBaj MoxkHa 3pabilb a0 3HAUSHHI CiJlbl TOKY 3 PABEA3EHbIX BLIMSIPIHHSY ?

III. KaHTposbHbIsA NbITAHHI

1) Yamy 3Hau3HHI CiJibl TOKY aJHOJIbKABbIS § PO3HBIX yuacTKax JiaHIyra?

2) Li anaG’elia Ha CBSIYZHHI JiIMIAuKi BBIKJIOUSHHE 3 JlaHILyra amrepmerpar
Ajikas aGrpyHryiile.

3) SIkasi KoJibKaciib 3JIeKTPbIYHACL Mpaiilijia npa3 CsiusHHe crnipaJi Jisimrauki 3a
aJiHy MiHyTYy CBSTUSHHS?

IV. Cynep3ananne

[lepansicitie npoBan 3 3 kiembl C Kiioua Ha Kjaemy B. Kiemy kiioua, sikast Bbi3Ba-
Jiijlacst, 3/ydbllle 1aaTKOBBIM MPOBaJaM 3 KJAeMai «+» KPbIHillbl. YKJIOUbIYLIbl (TOJb-
Ki 3 1a3BoJ1y HactayHikal) jaHlyr, pactiymaulle, K i yamy yrJibiBae CTaHOBIlIYA KJIIO-
4ya Ha pKbIM pabOThHI JIIMIAYKi i amrepmeTpa.

JlabaparopHas pabora 4. Boimapanue Hanpyicanna i cynpayiyjiennsa npa-
sadHika

M>sra: nagnaéminua 3 BajabTMeTpaM i criocabaM BBIMSIPSHHSI Harpy:KaHHs; Ha-
ByUbILLLA BbIMSIpAllb CyMpaLiy/JeHHe HeBsiioMara npaBajHika.

AGcransiBaHHe: KpbiHilla TOKY, JabapaTopHbls aMrepMeTrp i BaJabTMETp, JisiM-
nayka Ha najcraylbl, pa3ictap Ha MaH3Jblibl, K04, 3/y4albHblsl MpaBajbl.

Xon paboThl
I. 3naémcrBa 3 BasibTMETpaM

Pasrsienseyuibl BasbTMETp, aKaxKbllle Ha MbITaHHI.

1) SIkoe makcimasibHae HarpyXkKaHHe MOXKHA BbIMsIpallb JaJ3€HbIM BaJlbTMETPaM?

2) Slkas uana sro a3aseHHA? $lkoe HaliMeHIlIae HampyKaHHE MOXKHA iM BBI-
Msipalpb?
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Man. 301

3) slkim naBinHa Obllb cynpaliyjeHHe BaJbTMeTpa § napayHaHHi 3 cynpatliysieH-
HeM amriepMeTpa? Hamy siHbl Tak MOLHA aJpo3HiBatola?

II. BoimsipaHHe HanpyxXaHHS

1) 36s1pbille NaHLYT 3 KPbIHiLbl TOKY, p33icTapa Ha MaH3Jblbl, aMIepMeTpa i KJio-
ua (mast. 301, a). Boimepatitie cisty Toky y pasicrapbl.

2) PazamkHyyibl JiaHuyr, jabayle y siro BaJbTMeTp (mapaJjiesibHa pa3icrapy).
3aMKHille KJou i BbIMepaiille Hanpy:kaHHe Ha pasicrapbl. Hauapiile cxemy nanzeHara
JIaH1yTa.

3) Ankaxbllle Ha TbiTaHHe: 51K anbinacs gadayJjeHHe § JaHIyT BaJbTMETpa Ha Ma-
KazaHHsX amnepmerpa? Ankas aGrpyHTyiille.

Ill. BoimapaHHe cynpauiyieHHs npaBaaHika

1) BbikapbicToyBatoubl pa3ysbTaThl ManspaHsra A0C/ely, Bbl3Haulle cynpariy-
u
T

2) 3naiingille Ha NaH3Jblbl NallnapTHae 3HausHHe cyrnpatiiysieHHs pa3icrapa i na-
payHaiilie §iro 3 arpbiMaHbIM Yy fociengde. 3padile BbIBa/lL.

3) 3amsHile Yy JlaHIyTy p33icTap Ha MaH3Jblbl JAMIAUKAH Ha MajcTaylbl i Bbl-
3Haulle anicaHbiM criocabam sie cyrnpauiyJaeHHe.

4) 3uaiiagile Ha 1o0KaJi JsMMauKi sie HamiHaslbHae HanpyxauHe U, i ciny Toky /,

JIeHHe p33icTapa Ha MaH3JIblbl 1A Gopmyse R =

. .o o . U
i BbIHAUlle sle cyrpatliyjieHHe Y HaMiHaJbHBIM p:KbiMe na dopmyse R, = 1—”
H

5) [lapaynaiiiie aTpbiManbis ¥ 1. 3), 4) 3HaUsHHI cynpatliyaeHHs i 3pabille BbIBaL.

IV. Cynep3ananue

Buimepaiilie cynpatiiyieHte pagicrapa, npbIMsHiyiib 3MeHenyto cxemy (Mait. 301, 6).
[Tapaynaiitie pasysbrat 3 pagyJbratam, aTpbiManbiM y M. ). Auanile npbiMeHeHbis
MeTajibl (iX BapTacilb, HEAAXOIhbl ).
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JlabaparopHas pa6Gota 5. Boigyusnne nacasdofunaca 3ay4IHHA npasad-
HIKOL]

M>sra: naByubia 36ipanb Mac/AfAOYHBI JAHIYT i MPaBOJ3ilb y iM BbBIMSPIHHI;
JOCJEIHBIM LJISIXaM MpaBepbllb 3aKaHAMEepPHACLL TaKora JiaHlyra.

AGcTassiBaHHe: KPbIHilIA TOKY, JIBa PO3HbIS p33icTapbl Ha MaH3JbKax, Jabapa-
TOpPHBI aMMepMeTp i BaJbTMETP, KJI0Y, 3/ydasbHblsl NPaBabl.

Xon paboThl

I. MpbIGOPHDBIS BBIMSIPIHHI i BbIIiU3HHI

1) He BbIkapbicTOyBatoybl BajsbTMeTp, 30sipbllle JAHLYT, MakasaHbl HAa MaJloH-
ky 302, a.

2) Boimepaiilie city TOKy Yy JaHiyry. ¥ siKiM 3 pagicrapay npaxoigillb TOK Takoi
cisibl? Slkasi cina ToKy, WITO iA3e Mpa3 KpbIHily?

3) Brimepatite navaproBa HarnpyKanHi U, Ha nepuibiM pasicrapbl, U, Ha apyriMm i
Hanpyxanie U Ha yuyacTKy 3 AByX pasicTapay, najk/todaioubl jadapaTopHbl BaJbTMETP
Tak, K Maka3aHa Ha CXeMe IITPbIXaBbIMi JiHismi (Man. 302, 6).

4) BblkapbicTOyBaloubl aTpbIMaHbisi p33yJbTaThbl, [paBeple CcrpaBsliBacib
JIPyroil 3akaHamepHaclli nac/siioyHara 3/yusas (ra. § 26).

5) Ipuivsanite 3akon OmMa ja yuacTka 3 JByX MpaBajHikoy. 3Hala3ile cynpary-
u
T

0) IlapayHaiilie 3HOWJ3eHae cyrpaliyJeHHe 3 cymail cyrnpatiyJeHHsy R, i R,
(mansenbl Ha MaH3JbKax) i 3pabille BbIBAL.

JieHHe rartara yyactka R =

II. KaHTpoJ/ibHbIA MbITAHHI

1) Yamy nacasioyHae 3jydsHHE CHAXKbIYIIOY P3JIKa BbIKAPBLICTOYBAIOLL y ObITa-
BbIX JIEKTPbIUHBIX JIAHILyrax?

a 6 — I"'

SK

Man. 302
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2) Yamy poyHa cynpaiiiy/ieHHe yyacTka JaHiyra, siki ckaafaeia 3 N agHosbKa-
BBIX p33ictapay cynpatiyjeHHeM K KOXKHbI, 3JlydaHbIX MacJsioyHa?

IlI. Cynep3ananne

Pasrssinatoubl amnepmerp sIK Tpali NpaBaiHiK, 3/ydyaHbl naciasgoyHa 3 R, i Ry,
BbIMepaiille Harpy:kaHHe Ha iM. Hauapuiue ¥ CIIBITKY cXeMy JiaHLyra, 3amillibllle p3-
3yJIbTAThl BLIMSIPHHS i pacTaymaule ix.

JlabapaTopHasi pabora 6. Boisyusnne napanenvHaza 3AY4sHHA Npasao-
HIKOY]

M Ta: HaByublll@ 36ipallb JaHLYT 3 MapajesabHbIM 3/yd3HHEM i MpaBojgillb y iM
BBIMSIPSHHI; JOCJEHBIM 1LIJIIXaM MpaBepblllb 3aKaHaMepHacLli Takora JaHiyra.

AGcTansiBaHHe: KpbIHilla TOKY, JIBa PO3HbIsI pI3icTapbl Ha MaH3JIbKaX, amrep-
MeTp, BaJIbTMETP, KJIoU, 3JydaJsbHblsl MpaBajpbl.

Xon paboThl
I. 360pka anekTpbluHara JaHuyra i BbIMSIP3HHE SIT0 TaJOVHbIX NapamMerpay

1) 36speile ganuyr srogHa 3 madgonkam 303, He ykJjiouatoubl BajasTMeTp. 3a-
nitbile nakazandi amnepmerpa. LI MoxkHa cuBsipiKallb, WITO TOK Aai3eHa Cijibl rnpa-
XO/3illb Y KOXKHBIM p33icTaphbl?

2) IManxmioubite BaasT™MeTp 1a nyHkray M i N, Hauapiilie noyHyio cxemy ¥ CIibl-
tak. HarnpyxkanHe Ha sikiMm 3 p3sicTapay BbIMsipae BajbTMETp?

3) Ipbivsausausl 3akon Oma jna pasrasinaBaHara yuactka MN, 3uaiingiie sro cy-
U
T
II. llpaBepka 3akaHamepHacueld napaJjejbHara 3Jy4sHHS

npauiysieHse Ry, =

1) 3Haiijgie na Hajamicax Ha MaH3JbKax cynpauiyjeHHs pasicrapay R, i R,i na
2

tdopmyse R = _RiRy
R

TR pasJiiyblle cynpaliyJeHHe pasrajiHaBaHara yyacTka.
2

2) Ilapayuaiite pagniuanae 3Ha-
YsHHE 3 cyrnpalliyJeHHeM y4acTka Ry,
3HOMI3EHBIM Ma P33yJbTaTaX BbIMSIPIH-
nsy. 3pabile BbIBaJL.

3) Bwimanine 3 saHiyra BajbT-
metp i amnepmertp. [lamkmioubiiie am-
nepmeTp namixk nynkrami M i K i BbI-
Mepatile ciny Toky [/, y pasicrapbl R,
a 3aTbIM, YKJIHOUbIYIIbI aMIIepMeTp ra-

MixK nyHktami M i L, ciny Toky I, y p3-
Man. 303 zicTapbl Rs.
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4) BoikapbiCTOyBaIOUbl aTpbIMaHbIs 3HAYSHHI /| i [y 151 CiJIbI TOKY, a Takcama 3Ha-
UsHHE Cijibl TOKY / y HepasrasliHaBaHail 4acTLbl JaHIyra, JakaxKbllle CrpaBsiliBacllb
Jpyroil 3akaHaMmepHacLi napaJjeJbHara 3/y4sHus (ri. § 27).

III. KaHTpoJbHbISI NbITaHHI

1) Sk 3nyuatoip (nacasmoyHa abo napasesibHa) ClaXKblylbl ¥ KBaT3pHAH MPaBOL-
upl? Yamy?

2) Yamy poyHa cymnpaujiyienHe yuactka Januyra 3 N ajHoJibKaBbIX pagicTapay cy-
npatiiysieHHeM R KOXKHbI, 3JlydaHbIX MapaJjesbHa?

3) Hamy napagesnbHae faqyysHHe Ja yuyacTKa JaHlyra jajaTkoBara pasicrapa na-
MsIHIIIae CympalliyieHHe yuyacTka?

IV. Cynep3anaHie

$Ik mepaHocam ToJIbKi ajHaro nMpoBajy 3 KJAeMbl Ha KJeMy MepaTBapblillb Jaji3eHae
napaJesibHae 3/y4sHHe ¥ nacasaoyHae? $Ikyio poJito ¥ TakiM 3MEeHEHbIM JIaHIYTY ajibl-
rpbiBae KJiou?

JlaGapatopHasi pa6ota 7. Boimapanne ¢pokycnail adreenacyi i anmotunail
cinbl AiH3bL

M Ta: BbIByublLb MpajaMJ/eHHe CBAT/IA ¥ PO3HbIX JiH3aX; BbIMepallb XapaKTapbl-
CTbIKi 30ipasibHaM JliH3bI.

AGcransiBanHe: 36ipanbHasi i pacceliBajibHasi JiH3bl HA MajcTayKax, KpbiHilla
TOKy, JIIMIIayKa Ha MajCTaylibl, K04, 3/yJasbHbls MpaBajbl, SKpaH, MepHas CTY:KKa
(mast. 304). (Pabora npaBongiuua y nanaysauemHeHbiM KabiHelle. )

Xon pa6oThl
I. 3HaémcTBa 3 po3HbIMI Binami JiH3ay

1) Tlapknioubliie JsiMmauky fAa KPbIHilBI TOKY i yCTaHaBille fie Ha ajJjersacii
20—25 cm an JqiHsnl Ne 1.
2) Ycranasiue yurublibHylo 3a Jin3ail skpan (mas. 305, cranoBimua /).

1 2 3
S
@i ‘ = n ﬂ >
Man. 304 Man. 305
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3) IlaBosbHa ancoyBatilie sKpaH aj JiiH3bl (CTaHOBIlYbI 2, 3 i I. 1.) Aa ajjersa-
cui npbikaaaHa 50 cM i na AbISIMETpbI CBeTJIal MJISIMbI HA SKpaHe Hasipaiiile, 1IToO aji-
ObIBaelllla ca CBETJABbIM MyYKOM Tac/isi MmpajamiyeHHs y Jjinze. Skim (cbixoaHbiM abo
PasbIXOHBIM) 3’sIyJIfellla MyvoK, siKi Mpariinoy rnpas JiHay?

4) Hauapuiiiie § CUIbITKY MpbIKJIaAHbI X0/ TIPAMEHSTy CBETJIaBOTa IMyuKa Tacis JiiH-
3bl. 11ITo BBl Gaublile ¥ caMbiM By3KiM MeCIbI MyuKa?

5) Iayrapoiiie yce n3esinni (. 2—4) 3 apyroi Jjinsaii (Ne 2). BoisHaule, sikas 3
Jinzay 3’synsena 36ipaabHai, a sikasg — pacceliBajbHai.

II. BoiMsipaHHe (hoKycHail aajieraacui i antTbluHal CiJibl JiH3bI

6) ATpbimaiilie Ha 2KpaHe Biapbic sikora-HeOy/I3b Janékara npajamera (Jsmiauki
Ha cTaje HacTayHika, ByJiuHbIX a0’ekray, GauHbIX Mpa3 HsIUblIbHA 3aKPBITYIO LITO-
py akHa). 3-3a 3HauyHall ajylajieHaclli npajMera npameHi, sikist iylb 1a JIiH3bl aJ] KOXK-
Hara §iro MyHKTa, MOXKHa Jliublllb NapaJie/ibHbIMi a[3iH ajHaMy, I. 3H. BiapbIC MpajaMeTa
aTpbIMJliBaelllia y dakajbHail mjaocKaciii.

7) Boimepalilie ajjiersiaciib aji JiH3bl @ KpaHa i 3aniliblile 3HausHHe (hOKyCcHal
angiersiaci F. $Iki pa3yJbrar (3aBbillaHbl a00 3aHiXKaHbl) Jae HaM [PbIMEHEHbI Me-
Tan? Yamy?

8) I'la 3Hofin3eHbIM 3HaY3HHI (hoKycHall ajyieraact /7 Bblliublile BeJiUbIHIO anTbly-
Hall cisibl D JiH3bI.

III. KaHTpoJsbHBISI NbITAHHI

1) $lk amsiHsoll@ HaMpaMmKi CBeTJaBbIX MpaMeHsy, siKisi mpaiiii rnpas JiH3bl
Ne 1i Ne 2? Yamy?

2) Yamy amnersacib aj JiH3bl @ Bigapbica jajékara npajMeTa MOKHA Jiubllb
npbiKaaaHa poyHai (HokycHaii?

3) Lli MmoxKHa aTpbIMallb My4OK MapaJsesbHbIX paMeHsy nac/s npaxoKaHHs mpa3
36ipasibHy1O JiH3Y?

4) Yamy anTbluHylo cify pacceiiBajbHal JIiH3bI Jiuallb aAMOyHaH?

IV. Cynep3ananie

Brignaulle, sikast 3 JiiHzay (36ipaJsibHasi abo pacceiiBajibHasi), IITO BbIKApPbICTOYBA-
Jlicsl, Mae OOJIbLIYIO A MOJYJIi alThIYHYIO CiJy.



HIublibHaCb UBEPABIX, BAJKIX i ra3anago0HbIX paublBay

(pbl HAPMaJIbHBIM aTMachepHbIM 11iCKY )

JAIATAK

; K _r L o
P>subiBa P, W P o P>subiBa p, e P I
PsubiBa § uBépapim crane npbl 20 °C
Ocwmiit 22 600 22,6 Mapwmyp 2700 2,7
[pbiblit 22 400 22 4 [LIx/10 akoHHae 2500 2.5
[Tnauina 21500 21,5 Dapdop 2300 2,3
Sosiata 19 300 19,3 bBeron 2300 2,3
Cainery 11300 11,3 CoJib KyXOHHast 2200 22
Cepabpo 10 500 10,5 Llsrza 1800 1,8
Mensb 8900 8,9 Apruikio 1200 1,2
Jlarynb 8500 8,5 Kanpon 1100 1,1
Crauib, kaJjesa 7800 7.8 [TosisThlieH 920 0,92
Bonagra 7300 7,3 [Tapadin 900 0,90
LIbIHK 7100 7,1 JIén 900 0,90
YbiryH 7000 7,0 Jy6 (cyxi) 700 0,70
Kapynn 4000 4,0 Cacna (cyxas) 400 0,40
AmomiHift 2700 2,7 Kopak 240 0,24
Bankacup nipst 20 °C
Pryup 13 600 13,60 Cript 800 0,80
Cepnasi kicnara 1800 1,80 Hadra 800 0,80
[niuspeina 1200 1,20 AusToH 790 0,79
Bana mapckast 1030 1,03 Aopip 710 0,71
Bana 1000 1,00 Bensin 710 0,71
Aunefi caianeuHikaBbl 930 0,93 Bankae BosaBa
Macna matbiHHae 900 0,90 (nps £ =400 °C) 6800 6,80
[aza 800 0,80 Bankae nasetpa
(npbi £ =—194 °C) 960 0,96
a3 nper 20 °C
Xnop 3,210 0,00321 Axcin Byrasipoay(11)
Axcin Byrasipony(1V) (uazHbl rag) 1,250 0,00125
(ByruIsiKicJib ra3) 1,980 0,00198 [pbipoabl ras 0,800 0,0008
Kicnapon 1,430 0,00143 Banzsinas napa
[TaBerpa 1,290 0,00129 (nper £ =100 °C) 0,590 0,00059
Asor 1,250 0,00125 Teniit 0,180 0,00018
Banapon 0,090 0,00009
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AJIKA3bl A MPAKTbIKABAHHSIY

lpakTbikaBaHHe 6

4.Q=0,36 MIlk. 5. ¢ = 0,25 “ﬂ”‘c (sonasa). 6.1 =36 °C. 7. { =37 °C.

Kr*°
10. Q= 12 Wl @, = 24 Wil ¢ = 0.4 T2 L
KT * KE*

(UBIHK); ¢9 = 0,8 (I>MEHT).
lpakTbikaBaHHe 7

1. Q =205 MIIx. 2. @, = 120 MJIxx; Q9= 120 M/ (anHosbKaBa). 3. g = 15 Mk (Topd).
KT

5.q,=15 M; q,=230 (ipayHsIHbIS 1LypKi, APaYHSHBI ByTasb ).
K&

Kr
6. Q =218 M]Ix (masyr, 6eH3in). 7.m=0,6T.

lpakTbikaBaHHe 8

0. U _T 5 AR— 174k 7. 1=84 °C. 8. A =210 M (vera) Ay =67 ¥ (somara):
Qx 9 KT KT

Qo=134k/Ix.9.Q=1,1 MIx. 10. m=0,271.12. =1 mm.
[pakrbikaBanHe 10

8.Q,=4,5 MIIK; Qy=5,2 MJIx. 9. m=10«r. 10. L =352 KIDK (3ip).
KT
11.m,=0,16xr. 13.m3=9r.

[IpakrbikaBanHe 13
5.A=8u/lk.6.U=15B.7.P=0,59«Br.8. U=0,18 MB.

[pakrbikaBaHHe 14
3.7=2,0 A 4. {I) =1,2 - 102 A. 5. ¢=0,54 MKn; N=3,4-1021. 6. /=0,16 A. 7. /=1,6 mxA.
8.g=1,5Kn.

[lpakrbikaBaHHe 15
4.1=0,20 A.

[IpakTbikaBaHHe 16

1.py =py; Ry =0,5Ry; Rs=4,00m. 3.7=2MA. 4. R=130m. 5. U=1,0MB. 6. U=1,2B. 7. R= 10 Ow.

L9
8. p=0,50 XM (nctanran). 9. U= 84 mB. 11. R= 2,2 Ow. 12. R = 32 On.
M

[lpakrbikaBaHHe 17

1. R=1,1 kKOm. 2. R=240wm; [=1,=1,=0,50 A; U, =4,0 B; Uy=8,0 B. 3. N=19. 4. [=1,0 A;
U =80B; Uy=4,0B. 5.Ry=120m. 6.R=10m. 7.1,=025A; I,=0,38 A; I;=0,30 A.

[IpakrbikaBaHHe 18

2. R=1200m. 3. R, =1240m; R,=12,00m. 4. R,.=0,32kOm. 5. Ry=80Om. 6. R=16Owm
U=Uy=12B; 1,=0,60A; b=0,15A. 7. I,=lp=5mA; Iz=3mA; [.=2uA. 8. Ry=400Owm.
9. R,=450m; Ry=20 Owm.
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MpakTbikaBanue 19
2. A=0,24 gIlx; P=60 Br. 3. A=0,65 [Ix. 4. [, =0,11 A; R, =1,9 xOwm; I, =0,45 A; Ry=0,48 kOwm.
5.4=290 kllx; P= 1,21 kBr. 6.P=1,1KkBr;/,=50A;Ry=110m. 7.¢{=1ramina. 8.¢=22c.

[pakrbikaBaHHe 20
2.Q9=3Q,.3.Q,=3Q,.6.V,,, =95
[lpakTbikaBaHHe 23

4.t=8,3 min. 6. 1p=1,31.9. H=5,3 m.
lpakrTbikaBaHHe 24

6. ¢, = 64° (na rapbi3onty). 7. Ap = 20°.
[lpakTbikaBaHHe 25

9.n - L

min = 5

[lpakTbikaBaHHe 27
4.D, =+0,5 antp; Dy = =5 antp. 5. F;=0,2m; Fy=—25m. 8. D =0.

[pakTbikaBaHHe 28

6.D=5nmntp.7.n=3;D=06,7 ntntp. 9. Al =20 cm.
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Pasngzen 1. LemaaBbisi 3" BBl . .. . ..o oot

§ 1. LlenaaBbl PyX UACIHIL PIUBIBA &« .+« ot vttt eet et e e e e e e e e e e e
§ 2. YHYTPAHAS SHEPTIS « o o oottt e e e e e e e e e e
§ 3. CriocaGbl 3MSTHEHHST YHYTPAHAN SHEPTIT « .. oo vttt
§ 4. HenaanpaBOMHACID . . . oottt ettt et e e e e
§ 5. KAHBEKLBIS . . ..ottt e e e e e e
§ 6. BBIMPAMEHBBAHHE . . . o . oottt et et et e e e e
§ 7. Paznik KoJibKaclli 1enaaThl Mpbl HArpaBaHHi i axaaamKoHHI. Yi3eabHas 1er-
JAGMICTACLID . .ot o e ettt e e e
§ 8. [apsHHe. Yi3esibHasi LeMNJ1aTa 3rapaHHs MaiBa ... ..o oot e
§ 9. [TnaysieHHE | KPBILTAMIBALIBIA . . o o\ vttt ettt e e e e e e e e
§ 10. YngesnbHast uenJiata njaayJaeHHst i KpbIUTAM3AUbI « . o oo vt e e
§ 11. Boinapsune Baznkacueil. ®Pakrapbl, siKis yr/blBaiolb Ha CKOpPacllb Bbi-
TIAPIHHST « « v ot ettt et e e e e e e e e e e
§ 12. Kinenne Bajikacie#t. Yi3esbHas Lenjata napayTBapIaHHsa ... ...........

Pasnzen 2. QeKTPpaMarHiTHbIA 3 ABbI . . . ... ... ... ...

§ 13. DnekTpbizaliblid He. Y3aeMaA3ETHHE 3APANAY . .. oo vv e e e e e
§ 14. I1paBamHiKi i ABIBAEKTPDBIKI . o . oottt e ettt e
§ 15. DaeKTPhIZAUbIS MPA3 YIUIBIY « « .ottt ettt et e e e et
§ 16. DeKTpbIUHbI 3apajl. DNAEMEHTAPHBI 3APAIL « . vt oveve e e e e e
§ 17. BynoBa atama. ToHBI . ... ...
§ 18. Dnekrpbiunae noje. Hanpy:kanHe ... ... .
§ 19. Anginka HanpyxKaHHsi. Passiik paGoThbl § 37€KTPbIYHBIM MO .. ... ... ..
§ 20. DseKTpbluHbl TOK. KPBIHILBI TOKY . ...
§ 21, JIBEAHHI TOKY . . oottt et e e e e e e e e e e e e
§ 22. Cina i Hanpamak JEKTPBIUHATA TOKY .« .o v vttt e ee e eee e
§ 23. DseKTpbIYHbI JaHIYT. BeIMspaHHE Cilbl TOKY | HANPYKAHHSA . . . .. ... ...
§ 24. CyBasb cisibl TOKy i HanpyxaHHs. 3akoH Oma i yuacTKa JaHlyra . . . .
§ 25. Anginka cynpauiyiennsi. Pasjik cynpauiyeHts ... ...
§ 26. ITacasinoynae 3/yusHHe npaBagHikoy. Psactar ......... ... ... ... ..
§ 27. [lapanenbHae 3/yd9HHE MPABATHIKOY . . oo vt vetee e eeeeee e
§ 28. Pa6ota i marytHacup Toky. 3akon Jlkoynsa — Jlenuma ...............
§ 29. BoikapbictanHe i skaHOMisl s/1eKTpasHeprii (s AajaTKoBara YbITaHHSs )
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§ 42. Boka SIK anThlUHAT CICTIMA . .o vv vttt et et et e e 165
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(HasBa i nymap yctaHOBBI amyKatibli)

Cran naj- Anznaka
. . YHiKa BYYHIO
HapyuasbHbl rog Ims1 i npo3Bilya HaByusHLA by Vi
Npbl aTPbl- 3a KapbICTaHHe
MaHHi najipyyHikam
20

20

20

/
/
20 /
/
/

20

ByustHae BbliaHHe

IcauankaBa Jlapbica Apuémayna
JlauubiHeki FOpoiit J[3MiTpbleBiu

PI3IKA

[Tanpyunik ansa 8 knaca
yeranoy arysbHal csapafHai aaykaubli
3 GeJslapyckail MOBail HaBy4YaHHs!

2-e BblIaHHe, MeparjepKaHae

3ar. papakuwli B. I. bexyina. Pspakrap JI. B. [poinkesiu. Adapmnenne A.[I. [awrkesiv. Macrauki
panakrap A. 1. [Ilpamacens. Toxuiunae psaaraBanne i kammn'iotaphuas Béperka . A. [Jydko. Kapak-
tapel B. C. babeus, A. I1. Txip, I'. B. Azrewxa.

[Mannicana y apyk 27.01.2015. ®apmar 70 X 90!/,,. [Tanepa adcernas. Tapnitypa sitapatypnas. Jpyk
acpcertnbl. YMoyH. apyK. apk. 13,46+ 0,29 dops. ¥i.-Bbia. apk. 11,71+ 0,29 dopa. Toipaxk 17 200 sk3.
3akas

BrinaBelikae pacry6iikanckae yHitapHae npaanpbieMcTBa «Haponnas acsera»
Minicrapersa indapmatbli Pacry6aiki Besapych.
[TacBenuanne a6 n3sip:xayHail paricTpatibli Bbiiaylia, BHITBOPLIBI,
pacnayclo/kpasbHiKa ApyKaBaHbIX Bhitanuay Ne 1/2 ax 08.07.2013.
[1p. ITepamoxuay, 11, 220004, Minck, Pscry6aika Benapycs.

AAT «Ilanirpacdkam6inar imsi 5. Kosaca». I[lacemuanne a6 nzsipxkaynaii psricTpalipli Bbiiaylia, BEITBOPLIbI,
pacraycioKpabHiKa ApyKkaBaHbix Beitannsy Ne 2/3 an 04.10.2013.
Bya. Kapxkaneyckara, 20, 220024, Minck, Pacny6aika Benapycs.
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