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8 kiaace

Bonpochbi
§1

1. Harpesanue, OX1aXIEHHE, KHIIEHHE, NJIABIEHHE H T. A,

2. Temnepatypa XapakTepH3yeT CPeIHIOI KHHETHUECKYIO SHEPTHIO MOJIEKY.L.
3. CkopocTb ABHXEHHS MOJIEKY I TIDH YBEJIHYEHHH TEMNEpaTyphbl pacTer.

4. Monekynbl B rasze ABHXYTCA ¢ GonblIMMH CKOPOCTAMH, 3 HX CKOPOCTH
H3IMCHAIOTCA TOJILKO TNpPH B33HMOI[CFICTBHH C JAPYrHMH MOJICKYJTAMHU HIIH
CTEK/IaMH COCYAa. B HAKOCTAX MOJIEKYJIbI KOIEOMOTCA OKOJIO MOJIOXKEHHA
PaBHOBECHS H HHOTAa MEpPEeCKaKHBAalOT B Apyroe Mecto. B Teepabix Tenax
MOJIEKYJIbI KOJIEOIIOTCA OKOJIO NMOIOKEHHA PaBHOBECHS.

§2

1. llpn nogbeme wapa ero NOTEHUHaNbHaA dHeprus ypenuuusaetcs. [pu
€rO NMaJCHHH KHHETHYECKas HEPrHUA BO3PACTACT, 3 MOTCHI[HANbHAA YMCHb-
waerca. [Nocne naacHHA BCA MeEXaHHYECKas YHEPrHA WIapa NMEPEXOAHT B
TeruIo.

2. llap # nauTa HeckoNbko AEHOPMHUDPYIOTCH, HX TEMIEpaTypa HECKOJBbKO
BO3pacTeT.

3. Buyrpenueil sHepryeH Ha3LIBaeTCA CyMMa KHHETHUYECKOH SHEPrHH XaoTH-
YecKOro JBHKEHHUA MOJIEKY 1 H MOTEHUHANBHOIM SHEPrHH HX B3aUMOJCHCTBHA.

4. BHYTPEHHSAA HEPrHA Tejla HE 3aBHCHT OT ABHXEHHA 3TOrO TeJa, T.K. NpH
€€ pacyeTe CKJAAbIBAlOTCA TONbKO KHHETHUECKHE JHEPIHH XaOTHYECKOTO
JBWXEHUA MOJIEKYJI; aHAIOTHYHO BHYTPEHHSAS SHEPrUs HE 3aBHCHUT OT NoJo-
%EHHA OTHOCHTENbHO APYTHX Te, T.K. Mbl CYMMHPYEM TONbKO MOTEHLUHATb-
HYIO SHEPryIO B3aHMOJAEHCTBHSA MOJIEKYL.

§3

1. [pu cosepieHHH paboTh! (B AAHHOM Cyyae ABHXKEHHH BEPEBKH) YBCIIH-
YHBAETCA TEMMEPATYpPa, 4 3HAYUT, U BHYTPCHHAS JHEPTrUA. ITOTO yBeaHYe-
HHS JOCTaTO4YHO, YTOOb! 2¢Hp 3akunen.

2. 3TOT OMNBIT BCAKHH MOXET NPOBECTH, MOCTABUB Ha NIHTKY 4YaiiHuk. [ocne
TOrQ, KaK BO/AA 3aKMITHT, MOXCHO 3aMETHTb, YTO KpBIIIKa YaHHHKA HECKONBLKO
NoANpLIrHBaeT. 10 0603HauaeT, 4To 3a CHET BHYTPEHHEH JHEPrHH TeJIO
coBepiaer pabory.

3. Bo3bMeM METAUYECKHI NpEeAMET, HarpeeM ero Ha CMHPTOBKE U omyc-
THM B €MKOCTb ¢ BOJIoH npu xoMHaTHON Temnepatype. Boaa Harpeercs, a
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METATHYECKH npeaMET OXJ1aAHUTCA. an OTOM BHYTPCHHAA DHEPrUa H3MeE-
HATCA H3-3a TCNaonepeaayiH.

4. CpenHss KUHETHYECKAs JHEPrUs MOJIEKY /1 CNHLBI MEHbLIE CPEHEH KHHE-
THUYECKOR SHEPrHH MoJiekya Boabl. Monekyasl Boabnl 6yayT nepenasaThb
YacTb CBOEH KHHETHYECKOH JHEPrHH MOJIEKYJIaM CMHUBI, B PE3Y/ILTATE YEro
CMHUA HarpeeTcs, a BOAA HECKOJILKO OXJ1aAHTCA.

5. Tennonepena4yefi Ha3LIBACTCA MPOLECC H3MEHEHHS BHYTPCHHEH 3HEPrHH
Tena 6e3 copepiueHHs paboTsl.

6. BHYTPEHHIOIO IHEPTrHIO MOXHO H3MEHHTb COBEPLICHHEM pPabOThl HIH
Tenjonepenayei. ’

§4
1. ITycTh OAHH_KOHEL NPOBOIOKH HMEET GOJBLYIO TEMNEPATYPY, Ye€M APYroif.
3Ha4MT, Ha OAHOM KOHLIE MPOBOJIOKH KHHETHYECKaR YHEPrUs MOneKyn 6onb-
e, YeM Ha ApyroM. Bonee ObicTpbic MONEKY/bI NEPEAAIOT CBOIO HEPrHIO
6osiee MEUICHHBLIM, B PE3YALTATE 4€r0 N0 NPOBOJIOKE NEPEAACTCA IHEPTHA.

2. 32 021HO H TO e BpeMs H3-33 TOIO, YTO TEMMEPATYpa AOCTHIJIA TEMNEPATYPhI,
MpH KOTOpO# BOCK YK€ HE MOXET yJCpPKHBaTh TBOYHK, OT MEAHOH NPOBOJIOKH
OTOPBATHCh YETHIPE MBO3AHKA, a OT CTANLHOM TOJBKO OAHH. JTO MOKA3biBAET,
YTO TEMNEPATYpa B MEAH Nepeaaercs ObicTpee, YeM B CTaTH. 3HAYHT, TEMJIONpO-
BORHOCTDb MM GOJbILE TEM/IONPOBOXHOCTH CTaNH.

3. HanGosnbluylo TeNJ0NpoBOAHOCTE HMEIOT CEpeOpO H MEAb. DTH METANIBI
NPHMEHAIOT B KAYeCTBE TEMI00OMeHHHKOB. HauMeHbluyl0 Xe Temionpo-
BOJHOCTb HMeeT BakyyM. Ero npHMeHAIOT B Tepmocax.

4. Mex, myx, Nepbs, oAeKAa HMEIOT BECbMA HH3KYIO TEMJIONPOBOAHOCTD H3-
32 TOrO, YTO B HHX MPHCYTCTBYIOT HEGONBbLUHE NOJIOCTH, 3aNONHEHHbLIE BO3-
AyxoM (a y BO3Ayxa TEM/JONPOBOAHOCTb OYEHb HU3KaA). [T0ITOMY OHH 3a-
IHILAIOT OT X0/10/a.

5. «lLly6a rpeTh», KOHEYHO, HE MOXET, T.K. B Helt HET HCTO4HHKaA JHepruH, C
ApYroii CTopoHb! 1y6a HMEET HH3KYIO TENJONPOBOAHOCTL H JIOJrO HE AAeT
TEAy 4€JIOBEKA OXJIAAHTLCA.

§5
1. IInoTHOCTL Tennoro Bo3AyXa MeEHbIUE MIOTHOCTH Xxonoauoro. [ToaTomy

CJIOH TEMJIOro NOAHHMAIOTCA BBEPX, 4 C/IOH XOJIOAHOTO BO3AyXa ONYyCKaKTCH
BHH3.

2. Huxwunii cnoli HarpeBaeTcs, ero MJoTHOCTb YMEHBLIAETCA, U NOA AeHCTBH-
€M apXxuMenoBOH CHAB OH nogHHmaerca. Ha ero Mecto omyckaerca Gosee
Xos0AHBIA BepxHuH CoH M Bce moBTOpAETCA. KpOME 3THX KOHBEKLHOHHBIX
MPOLIECCOB TaKKE BAXHYIO POJIb HIPAET H TENJONPOBOAHOCTD.
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3. SIBneHWe KOHBEKUHH COCTOMT B NEPEHOCE IHEPTHH HArpe€TbiIMH CJIOAMH
XXHAKOCTH HJIH ra3sa.

4, an BblHy)l(llCHHOﬁ KOHBEKIIHH TIPOHCXOAHT TaKX€ H NEPCMCUIHBAHHE
XKHAKOCTH HJIH rasa.

5. I1pH KOHBEKUHH TEMUIbIE C/IOH KHAKOCTH MIH Tra3a NOJAHHMAIOTCA BBEPX.
Ecnu 611 Mbl HarpeBajii BEPXHHE CJIOH, TO MOAHHMATLCA HM GbuIO Obl HEKy-
22, ONYCKaTbCA OHH HE MOTYT H3-32 CHJIbI ApXHMeAa, H Tako# 3¢deKTHBHbIH
cnocoG Tenionepeaayn, kak KOHBEKLHA, He paGoTail. [103TOMY KHAKOCTH H
rasbl HarpeBaloT CHH3Y.

6. B TBepAbIX Tenax MOJEKysbl KONCOMOTCA OTHOCHTEALHO ONOKEHHS PaB-
HOBECHR. 3HAYHT, ABHXXEHHA CJIOEB B ITOM Clyyae HEBO3MOXKHbI, a, 3HAYHT,
HEBO3MOXKHA H KOHBEKLHA,

§6

1. Bo3bMeM TEpMOCKON H MOCBETHM Ha 3aKOMUYEHHYIO €r0 CTOPOHY JIaMIoH
HakanuBaHHR. Mbl YBHOAHUM, 4TO CTONOHK KHIKOCTH MEPEMECTHIICA. D10 U
OyAeT ONBITHBIM A0Ka3aTeNbCTBOM NEPSAAUH IHEPIHH H3NYHEHHEM.

2. J'lyluue BCCT0 NOriomiakoT IHEPrHI0O H3JTYUCHHA TCJa YCPHOro IIBCTA, XYXKE
BCECro teaa c 3€pKaJle0ﬁ MOBEPXHOCTHIO.

3. Tena, koTopbie JOMKHBI XOPOWIO OTPAXKATh COMHEYHBIC HYYH, 4TOObI He
CHJIbHO HaIpeBaTbCA, AC/IAIOT 3CPKANIbHBIMH, 3TO, HarpHMcEp, Kpbliibg CaMoJIc~
ToB. ECJIM ¢ Teno A0MKHO XOpOLLO MOIIOWIaTh BCC Maaiouiee H3ayueHHe, TO
Cro AENAIOT YEPHLIM, JTO, HATIPHUMED, Pa3NTHYHbIE GOTONPHEMHHKH.

§7

1. KOJIHYECTBOM TEMIOTHl HA3bIBAETCA JIHEPTHA. KOTOPYH MOAY4YacT HAH
OTJ2€T TEeJIO B IPOLECCe TEMIONEpPe/IaYH.

2. KonndecTso TenioTs! 1eM Gonblue, 4eM Goblie H3MEHEHHE TEMINIEpaTyphl.

3. T.k. Tena pasnnquoi‘{ MacCbl HJIH Pa3jIHYHOrO cocrtasa IIpH OAHHAKOBOM
H3IMEHCHHH TEMNEpaTypbl NOJYYarOT nubo otaator Pa3IHYHOE KOJIHYECTBO
TEMJIOTHI.

4. Mlycts aBa Tena OAMHAKOBONO COCTaBa, HO Pa3NHYHOM MacChl H3MCHHIH
CBOI TEMIMEPATypy Ha OJHHAKOBOE KOJH4YecTBO rpanycos. Ilpu 3tom Gonee
TAXKENOE TeJIO NOJYYHT JIHGO oTAacT 6oJibiliee KOJHUYECTBO TENIOThI.

5. Tlycth uMeroTcs ABa Tena pasNHYyHOro COCTaBa, OAHHAKOBOH Macchi, Ha-
XOJAUIMXCA NPH OAHHAKOBOH TeMnepatype. OAHOBPEMEHHO HayHeM Harpe-
BaTh MX B TEYEHHE HEKOTOpOro BpeMeHH. Ilocne W3MepHM TeMnepaTypbl
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kaxzgoro tena. H, XO0TH, ABa TC/Na MOMYYHIIH pAaBHOC KOJIHUECTBO TEIUIOTHI,
H3MCHCHHE HX TEMNEpAaTyp pasjIiviHoO, DTOT ONbIT MOKa3bIBACT, YTO KOJMHUC-
CTBO TCIUIOTH! 3aBHCHT OT poAa BELUECTBA HALIEro Tea.

6. BHYTDEHHIOIO JHEPTrHIO H KOJHHYECTBO TEMIOThbl WIMEPSIOT B JXKOYMAX
(x), kunomxoynax (klx). 1 kx = 1000 Ix

§8

1. YaenbHo#l TenoeMKOCThIO BellECTBA HA3LIBAECTCA ¢H3H‘ieCKaﬂ BETHYHHA,
YHCJICHHO paBHas KOJMHYECTBY TEMIOThI, KOTOPOC HY)XXHO NEpeaaTh TEly H3
HaLIEero BELleCTBa MacCOH OAHH KHJIOrpamMm, 4T00b! YBEJIMYHTDL €ro TEMMe-

patypy Ha 1°C.
L
kr - °C

3. 3ro o6o3HavaeT, 4TO [ HarpeBaHHA CBHHLOBOrO Tena Maccoi OAHH
KHIOrpaMM Ha OJMH rpaayc LlenbcHs HeoGXOAMMO MepeiaTh 3TOMY Teay
140 JIx aneprumu.

2. YaensHas TEnM0eMKOCTh H3MeEpAEeTCA B

4. Bona obnamaer oueHb Gonbumoit yaenbHo#i TennoeMkocTsio. Ytobbt Ha-
TPETh BOJY, HAJIO 3aTPATHTh OYEHL MHOTO HEPrHH. 3HAYHT, BO3/IE BOAOEMOB
Gyaet xonoaHee, YEM BAAIH OT HHX.

5. Boaa obnanaer oueHb 60abwo# yaenbHOH TEMNOEMKOCTBIO., ITO O3Haua-
€T, YTO, HC OY€Hb CH/IBHO HArpeBasChb, OHa MOXET MNepeHOCHTs Gonbluoe
KOJIHYeCcTBO TennoThl. [T03TOMy BOAY MCMONB3YIOT B CHCTEMaX OTOIUICHHS W
OXJIAXACHHUA ABHraTeneH.

§9

1. Hy%HO 3HaTb BELIECTBO, H3 KOTOPOTO 3TO TEJIO COCTOHT (3Has BELIECTBO,
Mbl CMOXEM Y3HaTb YAENbHYIO TEMIOEMKOCTh), MacCy Tejla, H3MEHEHHe
TEMIEPaTyphl TENA,

Hx
Kkr-°
m =1 kr. Boay karpesatot ¢ #; = 20°C o #, = 30°C. Toraa konnuecTBo Ten-
JoTeE O, KOTOPOE COOOLIMH BOAE, OyAET paBHO:

O x
Kr-°

2. [ycTb y HAac €CTh BOAa (TEMI0EMKOCTS ¢ = 4200 ) Maccoii

@=mc (&—- )= 1 xr - 4200 (30 °C - 20 °C) = 42000 M.

3. Q=mc(t2—t|)

4. [IpH cMemHBaHUH ropadell U XONOAHOW BOABI NOCNE YCTAHOBMEHHA 06-
e TeMMepaTypbl, H3MEPHB 3TY TEMNEPATYPY, Mbl MOXKEM PacCUHTAThb KO-
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JIMYECTBO TETUIOTHI, OTAAHHOE ropA4eil BOJOH H noay4YeHHoe XonoaHoH. Ouu
J0JIKHBI ObITh paBHBl. OHAKO Ha NPaKTHKE ropsAyas BOAa OTAAET HECKOJBKO
Gosblue, YeM nony4aer xonoAHas. [TpHuHHOit 3TOrO ABASETCS TENJI00OMEH C
OKpYXalOIHMH TEaMH.

§10

1. YaeasHoli TensioToll cropaius TONAKBA Ha3bIBAETCA BEAHYHHA, YHCICHHO
paBHaA KOJHYECTBY TENJIOTbI, KOTOPOC BbIACAAETCA MPH CrOPaHHH JaHHOro
BelecTBa Maccoi 1 kr.

2. YaensHyi0 TEMIOTY CrOPaHUA H3MEPAIOT B —-—'; ..

Kr
3, Oto BoipaxeHne 0603HA4AET, YTO NMPH CrOPaHHH TOMAHBA Maccodt 1 kr
BbLACJIACTCA IHEPrUA 1,4-10711:|c.

4. Heob6xoauMo 3HaTh Maccy H yAeNbHYIO TEMIOTY CrOpPaHHA BelllecTBa. DTH
JBE BEIHYHHL! HYXKHO MEPEMHOKHTB,

§11

1. MexaHH4eckas IHEprus NCPEXOAMT BO BHYTPEHHIOW, Hanpumep, mpw
TOPMOKEHHH ABTOMOOHIIA: MOKPBILIKHA, TOPMO3HbIE KOJOAKH, YacTh TPAcChl
H T.A. Harpeauch. BHYTpeHHAs Heprus nepexouT B MEXaHHYECKYIO, KOrAa
HarpeThie rasbl B UHIMHAPE ABUTAIOT NOPLIEHb.

2. B npouecce CTOJIKHOBEHHS MOKOAILErocH W ABHXYIMErocs apos, BTOPOi
yMEHBUIWI CBOIO CKOPOCTb, & NMepBblii nokatuica. [IpH KOHTaKTe XOJNOAHOrO
H TEIJIOro Tel, BTOPOE OCTHIBAET, a MEPBOE HArPeBaeTcH. )

3. PaccMoTpeHHbtii B §9 ONBIT N0 CMEIMBAHHIO XOJNOAHOMH M ropA4ei BOIbI.

4. Oxeprus He HCYe3aeT H HE BO3HMKAET BO BCeX (PHIHUECKHMX MPOUECCAX.
OHa nepexoAHT U3 oaHOH GOPMBI B APYryio.

5. B Hayke 3aKOH COXPaHEHHS JHEPrHH MOKa3bIBAET, KAKHE SABJICHUS BO3MOX-
Hbl, @ KakHe HeT. B TexHHKe OH cpa3y *ke JaeT MOHHMAHUE MPHHLHITHANLHOM
BOIMOXKHOCTH MM HEBO3SMOXKHOCTH CO3JaHHA HEKHX ycrpoiicT. Hanpumep,
HEBO3MOXEH BEUHbBIH BHraTe/lb, XOTA €10 H MBITATHCH IOCTPOHTb.

§12

1. BeillectBO MOXET HaxXOAMTHCS B TBEPAOM, KUAKOM WM ra3oo0pasHom
COCTOSIHUH.

2. Ha npakTHKe 4acTO HCMONB3YIOTCA NEPEXOABI W3 OAHOIO ArPEraTHONo
coCTOfHHA B Apyroe, [TpuMep — naBneHue METANNOB.
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3. ArperaTHOE COCTOAHHE ONpEAENAeTCA ABHXKEHHEM H B3aHMOAEHCTBHEM
MOJIEKYJ1. .

4. B TBepapIX TeJaX MOJIEKYb! KOJIEOMOTCA OKOJIO MOJIOKEHHA paBHOBecHs. B
KHUIKOCTH MOJIEKY/BI KONEGMOTCA OKOJIO MOJIONKEHUS PABHOBECHS W HHOTAA
NEPECKAKHBAIOT B ApYTO€ Mecro. B rasax Mosieky/bi JABHXYTCA XaOTHYECKH,
B3aUMOZIEHCTBYIOT MeX Ay co60#l TONLKO NPH COYAAPEHHAX.

§13
1. IInaBnennemM HasniBaeTcs nepexon H3 TBEpAOTro COCTOAHHA B XKHIAKOE.
2. OrsepneBaHHeM Ha3bIBACTCA NEPEXOR H3 KHAKOIO COCTOAHHA B TBEPAOE.

3. TeMnepaTypoii, NPH KOTOPO# BELLECTBO MJABHTCA H OTBEpPACBAaET, Ha3bl-
BAlOT TEMMNEPATYpoH NJIaBAEHHA H OTBEPAECBAHHA.

§14

1. Ha otpeake AB nen HarpeBaercs; Ha oTpeske BC temneparypa anaa 0°C, u
OH [UTABHTCA, MpPeBpPaLlaAch B BOAY; Ha oTpeske CD Boja HarpeBaercs; Ha OT-
peske DE Bona oxnaxpaerca no 0°C; Ha otpeske E£F Boaa oTBepaeBsaer npH
Temneparype 0°C, npespaliiasch B J1ea; Ha oTpeske FK nea oxnaxnaaercs.

2. Temneparypa yBeJIHYHBAETCA, €CIH PYHKLHS, rpadHx KOTOPOH HaM 3a/1aH,
BO3pACTaEeT, NOCTOSHHA, €C/TH MOCTOAHHA, H YMEHbIIaeTCs, eCnn YObiBaer.

3. lnaBnenuio nbaa cooTsercTByeT yuactok BC, a OTBEpAEBAHHIO BOABI —
yuacTok EF. DTH y4acTKH napajienbHbl OCH BPEMEHH, T.K, TEMIepaTypa Ha
HHX NMOCTOAHHA H PaBHA HYMIO.

§15

1. lpn yBenHYeHHH TemnepaTyphl KHHETHYECKas SHEPTHA MOJIEKY] pacTer,
H TNIPH TEMNEPATYpe MJIABNEHHA JHEPrHH CTAHOBHTCA AOCTATOMHO AJA pas-
PYLIEHHA KPHCTALTHYECKOH peLleTKH.

2. DHeprus pacxofyeTcs Ha pa3pyLieHHe KPHCTANIHYECKOH peLIeTKH.

3. YaenvHOl TENNOTON NNaBieHNs BELIECTBA HA3LIBAETCA KOJHUECTBO TEl-
JIOTHI, KOTOPOE HEOOXOAHMO COOGLUHTD TEJTY H3 ITOTO BELIECTBA MAacCOi | Kkr
NPH TeMNepaTtype MJIaBJIeHHA, AN TOrO 4TOGHI €ro Paci/aBHTh.

4. Ilpy yMEHBIIEHHH TeMNEpaTypbl KHHETHYECKas IJHEPTHA MOJEKY.
YMEHbBILAETCA, U NIPH TEMMEPATYPE NIABACHHA SHEPrHA CTAHOBHTCA TakKofi,
4TO MOXET 00pa3oBaThCA KPHCTATHYECKAA PELLieTKA.

5. Ecnu M3BecTHA Macca m, YAEJNbHAs TEMIOTa MIABIEHHA A, TO KOJHYECTBO
TEIuIoThl, HeoGX0AMMOE N1 INIaBAEHNA Tela onpeaenserca dopMynoi: Q= Am.

6. Tlonb3ysce o6o3HaueHHAMH u3 nyHkTa 5, Q = Am, rae Q — KOJIHYECTBO
TETJIOTEI, BbIACAHBILECECH MPH OTBEPAEBAHHH TeNa.
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§16
1. Mcnapennem HasbiBaloT Napoobpa3oBaHue C TOBEPXHOCTH XHAKOCTH.

2. Hcnapenne npoucxoaut npu moGoH TeMneparype, T.K. BCErAa HaxXOAATCA
JOCTAaTOYHO «ObICTPBIE» MONEKY b, CIOCOOHBIE (YJETETbY U3 XHAKOCTH.

3. CKOpOCTb HCITApE€HHA 3aBHCHT OT pOAad XKHAKOCTH, €€ NMAOLUAAH MOBEpX-
HOCTH, HaJIH4H A n6o OTCYTCTBHA BCTpa.

4. Hcnapenne npoucxoauT GricTpee npu Goflee BBICOKOH TeMMepaType, T.K.
npu GoJiee BLICOKOH TeMnepaType Gosibile N0CTATOMHO GbICTPBIX MOJIEKYII.

5. Ucnapenue naer 6bictpee npy Goablieit NIoLaAH MOBEPXHOCTH,

6. HacbiieHHbIM Ha3biBaeTCs nap, HaXOAAWMIACS B IHHAMUYECKOM PaBHOBE-
CHH CO CBOe KHIAKOCTBIO.

7. HenacbllLlIeHHbIM Ha3bIBaE€TCA nap, He HaxoJALWMHCA B AHHAMHYECKOM
PaBHOBECCHH CO cBOCH XHIKOCTBIO.

8.B OTCYTCTBHH BETPa MOJICKYJIa MOXCT BEPHYTLCA B COCY,1 MOC,1€ TOI'O,
KaK OHa BbIJICTEC/1a ¢ MOBEPXHOCTH XKHAKOCTH. Ecnn xe AYET BCTEP, TO OH
YHOCHT MOJICKYJIbl, @, 3HAYHUT, B COCYJ OHH YK€ HE MOTYT BCPHYTHCH.

§17

1. Monekynsl, BRIXOAAUIHE H3 XKHIAKOCTH, COBEpPIIAIOT paboTy MPOTHB CHA
NPUTAKECHHA MOICKY/L.

2. XKunkocTb NOKHIAKT MOJICKYHb, o6nagaolme focTatouHo GobIIOH KH-
HEeTHYECKOH IHeprHceii, a, 3HAUHT, CPEIHAA KHHETUUCCKAA JHEPTrHA YMEHbuIa-
erca. T.k. TeMitepaTypa XapakTepH3yeT CPEAHIOIO KMHETHYECKYIO DHEPIHIO, TO
H OHa YMEHb1LIaeTcA.

3. Bo3bMeM pTYTHBIH TEPMOMETP H 3aBEPHEM €ro pe3epByap B BaTKY, CMO-
YeHHYI0 Y¢upoM. DPHUpP aKTUBHO HCMIAPAETCA, @ 10 TEPMOMETPY MbI YBHAHM
3aMeTHOE YMEHbLIEHHE TEMIEpaTyphl.

4, Eciu Y Hac €CTb ABE XKHAKOCTH C Pa3HbIMH CHIIaMH B3aUMOJAEHCTBUS MO-
JICKYJI, TO Ny4ile 6yJ.'lCT HCMapATHLCA TA KHUAKOCTH, IAC ITH CHJIbI MCHbLUE.
Eciin e HMETCs ABE XKHAKOCTH ¢ OJHHAKOBLIMH CHJIaMH B3auMoaekicTeuA,
HO pa3HbIMH MacCaMH MOJIEKYJ, TO JICrye 6)’[[61‘ HCNAPATHCA XKHAKOCTH C
GoJiee NErkHMH MOJIEKYJIaMH.

S. KoHaeHcauus napa npoHCXO0AMT NPH ONpele/IeHHOMH TeMIeparype.

6. Konaencauueit Boasnoro napa odwacHsercs obpasosaHue obaaxos. [Tapet
BOABI TOAHAMAIOTCA BBEPX, H HA ONMPEACACHHON BBICOTE TEMNEPATypa Onyc-
KaeTCs HaCTOAbKO, YTO Mapbl BOAbI KOHACHCHPYIOTCA B MeEjbyaiuiHe Ka-
NENBKH. DTH KaNENbKYU HE NANAN0T, 2 «NaBalT» B Bo3ayxe. OHHM nocTeneH-
HO PAacTyT 3a CYET CTONKHOBEHHIi M BLINAAAIOT B BHJE JOXIA. AHATOTHYHbL
NPOLECCHL M MIPH BLIMAAEHHH CHETOBBIX OCAIKOB.
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§18

1. Tlepen kuneHHeM CJbILIEH XapaKTepHBIH WyM, 3TO My3bIPbKH BO3AYXa C
HaCHIILEHHbIM MapoM MOAHHMAIOTCA, H B BEPXHHUX, Gonee XOMOAHBIX CJIOAX
CXJIOMBIBAIOTCA; MPH 3TOM BO3AYX M3 My3bIPbKOB NEPEXOAHT B PACTBOPEHHOE
COCTOfAHHE. i

2. Ha ny3sipek ¢ napoM BHYTPH XHAKOCTH ACHCTBYET CHJIAa TAXKECTH H CHJIA
Apxumena.

3. TemnepaTypoii kuNeHWs Ha3BIBAETCA Takas TeMIMeparypa, MpH KOTOpoH
KHJKOCTE KHIHT.,

§19

1. OTHOCHTENbHOH BIXHOCTBIO BO3/lyXa () HA3bIBAETCA OTHOLIEHHE MJIOT-
HOCTH BOJISHOrO mapa p K MIOTHOCTH HachiLEHHOTO BOASHOTrO mapa po. OT-
HOCHTESbHAs BNAXHOCTh BLIPAXaeTcs B MPOUEHTaX.

2. 0= —100%.
Co

3. TouxoH pocel Ha3bIBa€TCA TEMMEpaTypa, MPH KOTOPOH Map CTaHOBHTCA
HACBILIEHHBIM,

4, [ins onpeneneHHs BIaXXHOCTH UCIONIB3YIOT THIPOMETPBI H ICHXPOMETPEI.

5. Bynem npoaysate 4epe3 npubop, HanmodHeHHBIH 3GHPOM, BO3AYX, HeM
BbI30BEM- HHTEHCHBHOE Hcnapenue 3¢upa. Ilpu ToM Temnepatypa Gyaer
noHuxarscd. [1o TepMOMETpY onpeaenaHM TEMNEpPAaTypy, NPH KOTOPOH Bhl~
nanaer poca. 10 H Gyaer Touka pochi.

6. OnpeieNMM TEMNEPATYPy BO3AyXa MO CyXOMY TepMoMeTpy. [Tocie onpe-
JEeNHM TEMMEeparypy BAKHOTO TEPMOMETPA M BHIYHCIHM Da3HOCTh ITHX
TEMMEparyp. 3Haa 3TH BE€JIHYHHBI, MBI MOXEM 110 HCHXPOMCTPH‘-ICCKOFI Tab-
JIHLE Y3HATh OTHOCHTENBHYIO BIIAXHOCTb.

§20

1. 3'HCPI"H)I, noasoaAHMaA K XXHAKOCTH NMPH KHNMEHHH, HAET HA NMPEOAOJICHHE
CHJT MOJIEKYJIADHOT'O NPHTAXKECHHA.

2. YaenbHas TEMIoTa NapooGpa3oBaHWA MOKA3BIBAET, CKOJILKO JHEPTHH
Heo6Xx0AHMO nepeaTh *KHAKOCTH Maccoi 1 KK NpH TeMneparype KHIICHHA,
4TOGBI MOJIHOCTBIO NMEPEBECTH ITY MHAKOCTh B ra3000pa3sHOE COCTOAHHE.

3. Mlyctb nap sbiaensieTcs 4epes TPyGOUKY H KOHJEHCHPYETCA Ha CTeKile.
ITpn 3TOM CTEKNO O4YEHb CHJIBHO HarpeBaeTcs, KaK 3a CHET TEIVIoNepenayH,
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TaK M BO MHOTOM 32 CYET KOHACHCAUHH. DTO 3HAYHT, YTO MPH KOHACHCALHH
BbIACAACTCA DHECPTHA.

4. YaenbHas TeNnoTa aasaeHus soasl L = 2,3-106——-". 3uauut rennora Q,
Kl

BblAC19€MaA BOAAHBLIM NMapoM Maccoit m = | Kr, BLIYHC/IAETCS NO cbopmyne:

Q=Lm= 2310“II -1 kr=2,3-10° .

5. Ha xpynkbix 3/1eKTPOCTaHUMAX FOpAYHM OTPabOTAHHLIM NApPOM Harpesa-
0T BOAY, KOTOpas WAET Ha OTOMJEHHWE W ApYrHe Xo3sHCTBEHHBIEC HYXIBI.
Ipu 3toM BOZa HarpepaeTcs 3a cuer Tennonepenaqu M 338 CUET SHEPrHu
KOHJICHCALHH.

§21

1. Ilpn KHNEHHH BOJABI B 3aKPLITOH Mpo6Koi eMKOCTH, Mpobka MOXeET BbLIC-
TETb, ITO H €CThb [IEPEXOR BHYTPEHHEH JHEPrHH Mapa B MEXAHHYECKYIO
3HEPrHIO NPOOKH.

2. TennoBbIMH ABHTATENSAMH HA3bIBAIOTCS YCTPOHCTBA, B KOTOPbIX BHYTPEH-
HAA YHEPrHA TOMIHBA NEPEXOAHT B MEXAHHUYECKYIO YHEPTHIO.

3. CyuiecTBy10T pa3iH4HbIE TEMIOBbIE ABHIATENH: NAPOBaA MaLIHHA, ABHraTelb
BHYTPEHHEr0 CropaHys, NapoBas H razosas TypOHHA, peaKTHBHEIA ABHraTEND.

4. B TennoBiX ABHraTeNsX ra3 HCTBITLIBAET TEILIOBOE PACIIHPEHHE H, Paciln-
PAsCh, COBEpLIAECT MexaHuueckyto paboty. [Tpu 3ToM ras oxnaxaaercs. Yacrb
€50 BHYTpPEHHeH YHEpPriH NEPEXOAMT B MEXaHHYECKYIO paboTy.

§22

1. JlBvrarenemM BHYTPEHHErO CropaHHA Ha3bIBAIOT ABHraTeNb, B KOTOPOM
TOMJMBO CPOPAET NIPAMO B UMIMHAPE ABHTATENA.

2. OCHOBHOH 4acTbiO ABHraTENA BHYTPEHHETO CrOPaHHA ABRAECTCH LHJHHAD,
B KOTOPOM ABHETCA nopuieHb. Hasepxy uniauHApa pacnojaraerca cBeva
3aXKHMraHMA M 1BA KJ1anaHa: B OJIHH BNPbICKHBAETCA TOMIUBO, a Yepes APyron
B atMocdepy BBIXOAHT cropeBilee TONIHBO. CHH3Y K MOPLIHIO MPHKPENeH
LATYH, KOTOPbIH BpalwaeT KojeHYaTLIA Ban.

3. Iocne cropaHus TONJIHBA TEMNEPaTYpa CMECH BHYTPH UHIHHADOB BO3-
pactaer. Tak xe yBeHYUBALTCA W [aBJICHHE, H CMECh, PACLIUPAACH, ABHraer
nopiueHb. [Tpu 3TOM TEMneparypa cMecH YMEHbLUAETCH.

4. Oavu paGounit UMK ABHraTens NPOMCXOAMT 3a 4YeThipe TakTa. IIpH 3TOM
KoJieHuaThIif Ban coBepiiaer Jasa ofopora.
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5. B nepBoM TakTe NOPLIEHb ABHXKETCA BHH3, H IPOHCXOAHT BIPbLICKUBAHHE
TonauBa. Bo BTOpoM TakTe MOpILEHb ABHKETCA BBEPX, @ B KOHUE BTOPOTO
TaKTa roployas CMech BOCIIAMEHAETCA OT HCKpbl. B TperheM TakTe Harpe-
Thi€ ra3bl TOJKAIOT NOPLICHL BHH3, coBepiuad paboTry. B koHUE TpeThero H B
YeTBEPTOM TakTe€ OTpaboTaHHas roproyas CMeCh BHIXOAHT B aTMocdepy.
Iepsuifi TakT Ha3biBaeTcA BMycK, BTopolf — cxkaTHe, TpeThii — pabounii
XOJ, YETBEPThiH — BBIMYCK.

6. MaxoBHK TAxeNbli, H N0 HHEPLHH OH NOAHHMAET MOPILIEHb.
7. B aBTOMOGHAAX YalLE BCErO KCMO/B3YIOT YETHIPEXTAKTHBIE IBHTATENH.

8. Jlpuratenu BHYTPEHHENO CrOpaHHA HCMOAL3YIOTCS B BHHTOBBIX CaMoOJIETax,
TEMIoBO3ax, CyAax, NOPTATHBHBIX IEHEPATOPaXx 3/1EKTPHYECKOTO TOKA.

§23

1. IMapoBoif Typ6uHO# HasbiBaeTCA ABHraTe/b, B KOTOPOM HarpeThid ras
Bpaaet Baa ABHraTeNsd.

2, OcHOBHBIM OT/IMYMEM ycTpOHCTBA TYpOHH OT ycTpoficTBa MOpPLIHEBLIX
MAaUIHH ABJSETCS OTCYTCTBHE B MEPBbIX MOPILHS, LIATYHA H KOsieHBana.

3. TypbuHa ycTpoeHa ciaeayowHm o6pazoM. Ha Ban HacaxeH AHCK ¢ nonar-
kamu. M3 conen BbIpbIBa€TCA HarpeThifi ras, NonanaeT Ha JONATKH H MPHBO-
JHT JHCK B GLICTpOE BpalLEHHE.

§24

1. B TenN0BLIX ABHTATENAX TONBKO HacTh SIHEPrHH, MOMY4aeMOH OT Harpesa-
TENA, NEPEXOAMT B paloTy, T.K. Bceraa kakas-nu0o 4acTb MEpEaaeTcs Xono-
JUILHHKY.

2. KosppruneHTOM MOME3HOro ACHCTBHA Ha3bIBaeTCA OTHOLICHHE NOJIC3IHON
pa6oThl K JHEPTHH, NONYYaeMOli OT HarpesaTess.

3. KIJ Bcerna MeHbuie 100% noToMy, 4TO XOAOAHABHHK BCErJa Mony4aer
OT HarpeBaress kakoe-11u6o Teno. '

4. CxkatHe.

§26

1. JIBe 360HHTOBbIC MaTOUKH, HaJJICKTPH30BAHHBIC TPEHHEM O MEX, OTTan-
KHBAIOTCA,

2, CrexnsHHAA Nafo4yka, HAIEKTPH3IOBAHHAA TPEHHEM O LUEAK, H 3GOHHTO-
Bas, HAaYCKTPH30BAHHAA TPEHHEM O IIEPCThb, NMPHTATHBAIOTCA; 3HAYHUT, OHH
HMEIOT 3apajd pa3sHoro poaa.
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3. B npuponae cymecrsyer ABa poja 3apsi0B, Ha3BIBAEMbIE NOJIOKHUTENBHDI-
MH H OTPHLATENbHbIMH.

4, JlBa Tena, umerouue 3apsaabl OZHOrO 3HaKa, OTTAJIKUBAIOTCA, Pa3HbIX 3HA-
KOB -—— MPHTAHBAIOTCA.

§27

1. Ecnin k TEJTYy NPHTATHBAXOTCA JIHCTOYKH GyMaru, TO OHO HA3JICKTPH30BaHO.

2. DnexTpoCcKON COCTOUT M3 METALIHYECKOTO CTEPXHS C JIHCTOYKAMH, KOTOPBIi
HaXOMITCA B META/LIHMECKOM KOPIyce O cTekiamu. Eciu k HesapsmxeHHOMY
/IEKTPOCKOIY MOAHECTH 3aPAKEHHOE TEJIO, TO €0 JIENECTKH pasoiayTes.

3. bosiblIEMY Yrily pacXOmAeHUS JIHCTOYKOB COOTBETCTBYET GoNbLINi 3apa.

§28

1. Ecn Mbt MOMECTHM 21CKTPOCKON B COCYI, U3 KOTOPOTO OTKa4yaH BO3IAYX.
¥ MOJHECEM K DJIEKTPOCKONY 3apAXKEHHOE TeJO, TO JIHCTOUKH 3JIEKTpoCcKoNna
pasoiinyrcs.

2. B npocTpaHCTBe, OKPYXalOIIHM Ha3/IEKTPH3OBAHHOE TENO, HMEETCS JEK-
TPHYECKOE 1oJte.

3. DnexTpuueckoe NMoJjie MOXHO OGHAPYXKUTb NO AeHCTBHIO HA HADNIEKTPH30-
BaHHbIE TeNa.

4. Cuna, neficTBylomas Ha 3apsHKEHHY IO THIIB3Y, MPH YAAJIEHUH OT 3apsKeH-
HOTO Tena yMeHbIaercs. JUis 10Ka3aTebCTBA ATOTO NPOBEAeM CleAYIo i
onbiT. [TonBecHM 3apseHHYI0 THIb3Y Ha HHTDb, H GyleM CMOTpETh, Kak Me-
HAETCA YroJl OTKJIOHEHHA HHTH OT BEPTHKAIH NMPH M3MEHEHHH PACCTOAHHMA
MEXRY THIB30H H TenoM. T.K. [IPH YBENHUYEHHH PACCTOSHHS MEXAY THIb30H
H TEJIOM YTOJ1 YMEHBIIACTCS, TO H CHJIa B3AHMOREHCTBHA YMEHbLIAETCA.

§29

1. Bo3bMeM 3apskeHHBIH M HE3aPAKEHHBIH MEKTpoCKONbl, COEAHHHUM HX
TOHKOH npoBonokoit. Torna nokasaHus 060MX NEKTPOCKONOB CPABHAIOTCH H
6ynyT paBHBI MONOBHHE MOKA3aHUH 3apAHEHHOIO BHA4ANTE 3JIEKTPOCKONaA.
Orciona 3aknt04aeM, 4TO 3apafb! Pa3IEHINCh CTPOTO MONONaM,

2. 1o 6eckoHEYHOCTH d1IEKTPUUECKHH 3apaa AenuTh Henb3d. [IpenenoM me-
JIMMOCTH 3apa/ia ABJIAETCA 3apAA JIEKTPOHA.

3. ‘{acruua C HAaUMEHBLILIHM 33pAAOM HA3BIBACTCH IICKTPOHOM. Ero macca —
9,1-10"*" «r, 3apax — 1,6:10" Ka.
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§30
1. ATOMBI Pa3THYHBIX INEMEHTOB PA3IHYAIOTCH KOJTHYECTBOM 3JIEKTPOHOB.
2. T;1aBHOH XapaKTEPHCTHKOH XUMMUUECKOTO FEMEHTA ABIAETCS 3apA Aapa.
3. B cocras sapa BXOAAT HEHTPOHBI H [IPOTOHBI.

4. B atome BolopoJia 1| NpOTOH H HET HEHTPOHOB, B aTOME refiud 2 [POTOHA
H 2 HEHTPOHa, B aTOME JIKTHA 3 NPOTOHA H 4 HEATPOHA.,

5. [MonoxuTeabHbIE HOHBI O0pa3ylOTCA, €CH aTOM OT/A4eT OAHH HIH He-
CKONIBLKO 3NEKTPOHOB. OTpHUATENLHBIE HOHbI 006pa3yloTCA, €C/IH aTOM MpH-
HHMaET OJIHH HAH HECKOJIbKO 3JIEKTPOHOB.

§31

1. ABneune MICKTPH3aLHH COCTOHT B TOM, YTO IJCKTPOHBLI C OAHOrO TCJa
NEPEXOART Ha /Apyroe.

2. Ilpn 3neKkTpH3aUMH OOHO H3 TeEil MOAYYAET CTONBKO XKE IJEKTPOHOB,
CKONbKO OTAAET ApYroe, T.K. 3NIEKTPOHbI HE BOIHHKAIOT H HE HCYE3AIOT, a
TOJIbKO NEepepaclpeacsioTCH.

3. an nepeaayc ruabic 3apsia NOJOXHTCIBHO 3aApPAKCHHBIM TC/IOM C HEC
CTEKAIOT JJICKTPOHLIL. MPH 11Epe/ladc OTPUHLATCIIRHOTO — HATCKAIOT.

4. 3aps;1, nepexoAAUIMA Ha TENO NPH CONPHKOCHOBEHHH C HAJIEKTPH3OBaH~
HbIM TENOM, 3aBHCHT OT pa3Mepa Tesa: yeM OoJibile pa3Mepb! Tena, TeM
Sonblie H nepexoALIHii HA Hero paspan.

S. Ilpu 3a3emjieHHH NMOYTH BECb 3apsA MCPEXOAHT B 3€MII0 H3-3a OYEHb
6oablIHX pa3MepoB 3eMAH.

§ 32

1. aﬂekTpH‘lCCKHM TOKOM Ha3bIBACTCA HANPaBJICHHOC ABHXCHHE 3apaXCH-
HbIX YaCTHU.

2, ﬂ.ﬂﬁ MONYYCHHUA INEKTPHYECKOro TOKa B NMPOBOJHHKE HeoOX0IMMO CO3-
AaTb ICEKTPUHUYECKOC NOJEC, ANA YETo HCMOAL3YHOTCA HCTOYHHUKH INCKTpHYC-
CKOIO TOKa.

3. BHYTpH MCTOYHHMKA INCKTPHUYECKOTO TOKA NPOUCXOAHMT pa3fieNeHHe Iek-
TPHUYECKHX 3apAJ0B.

4. anbBaHHYeCKHH 2NEMEHT COCTOHT H3 LHHKOBOTO COCYAd, B KOTOpLIi
BCTABEH YrONbHbLIH CTEPKEHb, KOTOPBIH MOMELLEH B MELLOYEK M3 TKaHH. B
HEM HaxoauTcs okcHA Maprauua (IV). B anemente ucnonb3yercsa rycroi
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Knelicrep. ["anbBaHHueckuii 3MEMEHT MOMelleH B KapTOHHY KOpoOKy W
3WIUT CAOEM CMOJIBI.

5. [M0NOXHUTENLHEIM TOMOCOM ABIAETCA YONbLHLIH CTepxeHb, OTpHLATEb~
HbIM — LHHKOBBIH coCy 1.

6. AKKyMynaTOp — 9TO yCTpOHCTBO, COCTOsAINEE U3 ABYX 3JNEKTPOAOB pa3-
HbIX METAIIIOB, OMYIMEHHBIX B PACTBOP KHCHOTHI TMGO wenouu.

7. an 3apaaKe akKyMyJatopa €ero MOMOXUTENALHBIA NOAIOC COEAHHAIOT ¢
NOJIOXKUTEAbHBIM OAXOCOM HCTOYHHKA TOKA, OTPHuaTCJlebm — € OTpHua-
TENAbHbLIM.

8. AKKYMYJATOPH! HCMOB3YIOTCA BO MHOIUX THIOBBIX YCTPOHCTBAX H Ma-
WHHAX: MOGHALHBIX TenedoHax, rieepax, aBTOMOCHAX H AaXeE NOABOAHBIX
JIOAKaX.

§33

1. HcrouHuk ToKa aaer JHEPru0 BCEM NMPHEMHHKAM TOKa.

2. aneMHHKaMH ANEKTPHUECKOTO TOKA ABIAIOTCA JJIEKTpHUYECKas Jamna,
3J'lel('l‘pH‘leCKHﬁ 3BOHOK, PE€3HUCTOp, HarpeBaTeanuﬁ 3NIEMCHT.

3. 3ne|crpul|eCKau eénb COCTOHUT U3 UCTOYHUKOB TOKa, l'lOTpCGHTCJICﬁ TOKa,
KOTOpbI€ COCAUHEHB! NPOBOAMHU. Jns BKIOUYEHHUA TOKA B LENMH HCMOJIb3YIOT
Pa3MbIKAIOWKE H 3aMbIKalOWHE ycrpoﬁcraa.

4, Llens, B KOTOpO# 0GOpBaH MPOBOA, HA3LIBAKOT PA3OMKHYTOMH, a B KOTOpOH
HH OAWH MPOBO/J, HE pa3opBaH, Ha3bIBAETCA 3aMKHYTOMH.

§ 34

1. Mertann anexkTpuyecku HeliTpaneH, T.K. KpOMe OTpHLATENbHBIX 3JIEKTPO-
HOB B HEM CO/IEPKATCA €Le U MOJOKHTENIbHBIE HOHBI,

2. [lpu BO3HHKHOBEHHH B METAJUIE 3/IEKTPHYECKOTO NMOJIA BO3HHKAET JICK-'
TPHUECKHH TOK.

3. Dnekrpuueckuii TOK B MeTa/LIE NpeAcTaBafeT coGol HanpanaeHHOE ABH-
MKeHHE EKTPOHOB.

4. Korna roBopsaT O CKOPOCTH pacnpoCTpaHeHHs TOKa B MeTalule, HMEKT B
BHAY CKOPOCTb CBETA.

§35

1, Tennosoe JAelicTBHE TOKA MOXHO HaGONaTh, MPOMAENAB CIEAYIOWHA
onbiT. Hano xene3nyio HIH HHKEAHHOBYIO NMPOBOJIOKY MPHCOEAHHHTD K MO-
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mocaM HCTOYHHKA Toka. CnycTs HEKOTOpPO¢ BPEMA MOXHO 3aMETHThb, 4TO
NPOBOJIOKA HArPEETCA.

2. Xumuueckoe aeficTeue Toka MOXHO HaGMoOAaTh Ha CAEAYIOLIEM OMBITE.
Hazo anexrpoabl, MOAKAIOMEHHBIE K MMOI0CaM HCTOYHWKA, ONMYCTHTL B pac-
TBOp, HanpuMmep, MeaHoro kynopoca (CuSO,). Cnycra HekoTOpoe BpeMs
MOXHO 3aMETHTb, YTO Ha OAHOM W3 /ICKTPOAOB BLIAEIHTCA BELIECTBO — B
HaueM cny4vae Meas (Cu).

3. TennoBoe pe#cTeHe TOKa HCMOJL3YIOT B JICKTPHUYCCKHX JiaMMnax, 3JE€KTpo-
IJIMTax 4 T4 XHMH4eckoe AeHcTBHE ToKa HCMONb3YIOT JJIA MNONYHEHHA YHCTBIX
METANMNO0B, B rIhBAHHYECCKUX IJIEMCHTAX, AKKYMYIATOpAaX U T.A.

4. MaruuTHOe neilicTBHE TOKa MOXHO HabMioJaTh Ha CAeAyIOLIeM OMbITe.
Hapo B3aTh rBO34B, HAMOTaTh Ha HEro MeAHLIH MPOBOA, NOKPBITHIH H30NA~
uueli, a KOHUbI MPOBOJA COEAMHUTh C MOMIOCaMH HCTOUHHKA Toka. Teneps,
€CTIH TrBO3b MOAHECTH K MEJIKHM XeJE3HbIM MpeAMETaM, TO MOXHO 3ame-
THTb, YTO Ol OYAET NPUTArHBATH MX.

5. YcranoBka, n3obpaxeHHas Ha pUCyHKe 55 yueOHHKa, COCTOHUT H3 HCTOHHH-
Ka TOKa, MEAHOTO MPOBO/A, NOKPLITOrO H30JslHeH, loya u reo3ad. ['so3as ¢
HAMOTAHHOH Ha HEro NpoBOMIOKOA NPH 3aMKHYTOM KJIIOHE MPEACTAB/IACT CO-
60if MarHuT, OH cnocoOeH NPUTATHBATH Pa3/HYHbIE KEJIE3HBIC MPEAMETHI.
Ecnu xe noce w04 pasoMKHYTh, TO MBO3/Ib UEPE3 HEKOTOPOE BpPEMA pa3Mar-
HHTHTCH, T.€. NOTEPACT CMOCOGHOCTL MPUTArHBATE METANIHUECKHE MPEAMETHI.

6. Ha pucyHke 56 yueGHuka u30OpaxeHa pamMKa, Ha KOTOPYIO HaMOTaHO He-

CKOJIBKO BHTKOB-MEAHOH MPOBOMIOKH, KOHILI KOTOPOH MOACOSAHHEHB! Yepes

K04 K NOJIEOCAaM HCTOUHHKaA ToKa. Tak Kak KoY 3aMKHYT, TO B paMKe TeueT
TOK, HO C Helf camoit Huyero He npoucxoanT. Ecau xe Teneps 3Ty pamky no-

MECTHTb MEXAY MOMIOCAMH MArHHTA, TO OHa CTAHET NMOBOPaUHBATLCA, TakHM

obpazom, Mul Ha oilbiTe nponadioaany B3aUMOACHCTBHE PaMKH ¢ TOKOM H

MarHHTOM.

7. B yerpofictse rajibBaHOMETPa HCMOML3YIOT MArHUTHOE AeHCTBUE TOKA.

§ 36

1.3a HANpasJICHHE TOKA NPHHUMAIOT HAMNPABJEHHUE ABHKCHHA MOJOXKHTENL-
HO 33PANCHHBIX YaCTHI.

2.3 HanpaeJICHHE TOKA MPUHATO CHHTATHL HAMPABICHHE OT MOJOXKHUTENbHO-
ro NOMKCAa HCTOUHHKAE TOKA K OTPUUATCIBHOMY.

3. Ia.
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§37

1. HHTeHCHBHOCTS NeACTBHIA /IEKTPHUECKOTO TOKA 3aBHCHT OT 3apsaa, npo-
TEKAIOWIEro MO UeNH B ARHHIY BPEMEHH, T.€. OT CHJIbI TOKA.

2. 3apsoM, NPOTEKAOUHM Yepe3 MONEPEYHOE CEHYEHHE NMPOBOAHHKA B €fiH-
HHLlY BPEMEHH.

3. Cuna Toka / onpesensercs OTHOLLIEHHEM YIEKTPHYECKOro 3apsaaa ¢, npo-
TEKLIEro Yepe3 ceHeHHE NPOBOJHKHKA, KO BpEMEHH €r0 NpoTekanus 1: [ = g/t
4. 3a eqMHHLY CHJIbI TOKA MPHHHMAIOT CHJY TOKa, MPH KOTOPOH OTpE3kH
napajiebHEIX MPOBOAHHKOB JUTHHOH 1 M, pacroJiOXEeHHBIX Ha PACCTOAHHH
1 M apyr oT Apyra, B3aHMOAEHCTBYIOT C CHIIOH 2:107 H. Ty €AHHHLY CHJIbI
TOKa Ha3bIBAIOT aMNeEPOM H 0603HAYAIOT «A».

5. 1 MA = 0,001 A; 1 MmxA =0,000001 A; 1 kA = 1000 A.

6.q=11.

§38
1. [MpuGop ANA H3MEPEHHA CHIIBI TOKA HA3bIBAETCA aMIIEPMETPOM,

2. Yame Bcero B 1a6opaTopHAX HCMONB3YIOT aMIepMETPHI CO IUKaNOH, Npo-
rpanyHpoBaHHOI B MHIHamMnepax (MA), amnepax (A).

3. B uenb amnepMmeTp crneyeT BKNOYaTh NMOCHEAOBATENLHO C YHETOM 10~
NApHOCTH npubopa.

§ 39

1. OnbiT, AOKa3bIBalOUIKHH, YTO paGoTa TOKA 3aBHCHT HE TOJLKO OT CHJIbI
TOKa, HO H OT Hamps)XeHHs, COCTOUT B CeaylouieM. BepyTca 1Ba HCTOYHHKA
TOKa C pa3lMYHLIM HampskeHHeM. ECIM Temepb K HHM MOOYEpEaHO NOA-
KAIOYHTL JIAMIMOYKY, TO Mbl YBHAHM, YTO OHAa MPH OAMHAKOBOM CHE TOKa
GyneT ropeTs B OHOM Cjlyyae apue.

2. DnekTpHuecKoe HanpsuKEHHe onpeenserca kak pabota Toka, coBepiuaeMas
INEKTPHUECKHM MOJIEM MPH NEPEMEILIEHHH SAHHHYHOTO NONOKHTENLHOIO 3aps-
na. Hanpsoxenne U paBHO OTHOLWEHHIO paGoOTHI TOka A Ha A3HHOM OTpe3ke K

3apsay g, npoTexaroleMy Mo atoMy otpesky: U= A/q.
§ 40
1. 3a eauHuuy HanpsbkeHHs (BOJLT) MPHHHMAIOT TAaKOE HANPAXEHHE, NPH

KOTOpoM paboTa MO NMEPEMELCHHIO €IHHHYHOTO NOJIOXKHTENBLHOrO 3apaia
pasHa 1 JIx. 1 B =1 Ix/1 Kn.

2. CornacHo TaGnnue 7 yueGHHKA, HANPSHXKEHHE B OCBETHTENLHOMN CETH paB-
HO 127 nnu 220 B.
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3. Cornaceo tabnuue 7 yueOHHKA, HaNpAXKEHHE HA HOIKIOCAX CYXOro »Je-
MeHTa paBHO 1,5 B, a Ha nosrocax KHCIOTHOrO akkyMynaatopa — 1,25 B.

4.1 B =0,001 B; 1 xB = 1000 B.

§41

1. anGOP A U3MEPEHHA DJJIEKTPHYECKOr0 HaNpMKCHHA Ha3bIBACTCA
BOJIbTMECTPOM.

2. B uenb BOJBTMETP ClieAy€ET BKIIOYATh NMApaJlIeNbHO C YYETOM NOJAPHO-
ctv npxbopa.

3. ﬂﬂﬂ TOrQ, 4ToOL! H3MCDUTL HaNpAXECHUC HaA NOJ/I0CaxX HCTOYHHKA TOKaA,
BOJILTMETP MNOAKNIOYAIOT HENOCPCACTBEHHO K HCTOYHHKY TOKa C YUYETOM
NOJAPHOCTH.

4. Crna TOKa, NPOXOAALLErO YEpe3 BOJNLTMETP, KOKHA ObITh MaJa N0 CpaB-
HEHUIO C CHJIOH TOKa B LIEMH.

§ 42

1. Hamo cobpare uens, coCTOALIYIO H3 HCTOYHHKA TOK3, aMIICpMETpa,
NPOBOJKKKA — CMHPaJH N3 HHKEIHHOBOH NPOBOJIOKH, KJIOYa H mapai-
Ae/bHO NOJAKIIOYEHHOTO K MPOBOAHKMKY BOJAbTMeTpa, CXxeMa Takoi uenu
H3o0paxkeHa Ha pUcyHke 68 6) yueGuuka. [1pH 3aMbIkaHHH KJIO4a OTMe-
yaeM MOKa3aHUA HANMPAXKEHHA Ha BONBTMETPE H CHJILI TOKA Ha aMIepMeT-
pe. 3aTeM yBejHMUHBAacM HANPXKEHWE B UEMH B JBA pa3a NOJAKIOUYEHHCM
K MEPBOMY HCTOYHHKY TOKA TOYHO TAKOro xe HCTOUHHKA. [1pu 2TOM MD!
3aMeyaeM YBEJIHYEHHE CHJILL TOKa B JBa pa3a. EciH Mbl YBCJIHUHM Ha-
NpAXKSHHE BTPOE, TO H CHJIa TOKA YBEIHUHTCA Takxke. Takum obpasoM.
Mbl CHATH 3aBHCHMOCTB CHJIBI TOKa OT HanpAXeHHA.

2.CunaTtokas MpOBO/IHHKC NPAMO NPONOpUHOHAJIbHA HANPAKCHUIO HA KOH-
uax 3Toro npoBOAHHKA.

3. I'pahHK 3aBHCHMOCTH CHIIbI TOKZ OT HaNpsKEHHA UMEEeT BHI MPAMOi npo-
MOPUHOHANBLHOCTH — MPAMO#, MpOXoAfweli yepe3 Hayano koopaHHar. OH
OTpaxaeT TOT ¢aKT, 4TO, BO CKONbKO pa3 Mbl yBEIUUMM HanpAxeHHe Ha KoH-
Lax MPOBOAHHKA, BO CTOJbKO ke Pa3 YBENHYHTCA CHJIA TOKA B IPOBOJHHKE.

§43

1. Hano cobparthb uenb, COCTOAMIYI) H3 HCTOMHHKA TOKA, aMIIEpMETPa, MPOBOJ-
HUKA, KNoYa H Napauie/ibHO MOAKIOYCHHOrO K NPOBOAHHKY BOJbTMETPA.
TpH 3aMBbIK2HHH KNIOYA OTMEYAEM NOKA3aHUA HANPAXKECHHA HA BOJILTMETPE H
CHJIbI TOKA HAa amIepMeTpe. 3aTeM 3aMCHSEM HCMONb3YEMbii MPOBOJHUK HA .
JpYro# W 3aMeqaeM, YTO CHJIa TOKa M3MEHAETCA MPH HEH3MEHHOM Hamnpsxe-
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HHH Ha NPOBOIHHKE. Or0 JAOKa3bIBACT, YTO CHJIAa TOKA B LCMH 3aBHCHT OT
cBoiictB NMPOBOAHHKA —— €r0 CONMPOTHBIICHHA. :

2. 3a enMHHLY CONPOTHBIICHHA NPUHHMAIOT TAKOE COMPOTHRIICHHE, NMPHU KO-
TOPOM HanpsXK€HHE Ha KOHLAX MNpOBOAHHKA paBHO 1 B, a éuna TOKa B
HeM — 1 A. EqnHMLy conpoTHBIEHHA HasbIBalOT oMoM (OM).
10mM=1B/1A.

3. 1 MOM = 0,001 Om; 1 kOm = 1000 Om; 1 MOM = 1000000 Om.

4. TIpHuMHa COMPOTUBIICHHA COCTOMT B TOM, YTO JJEKTPOHBI B3aHMOAEHCT-
BYIOT C HOHaMH KPHCTUIHYECKOH DELIETKH, H MPH TOM 3aMEMIACTCA HX
YNOPAAOYEHHOE ABHXKEHHE.

§ 44

1. Cuny Toka, HanNpsHXXEeHHE H CONPOTHBIICHHE.

2. CofupaioT uenb, COCTOAILYIO H3 HCTOYHHKA TOKA, aMNEPMETPa, CONPOTHB-
JIEHHA, K042 U MapaUIENbHO MOAKIIOYEHHOTO K CONPOTHBAECHHIO BOJIBTMET-
pa. B 3Ty ke LeNb MOOYEPEAHO BIJIOYAIOTCA NMPOBOJHHKH C PasIHUHBIMH
CONPOTHBJICHHAMH. [IpH HEH3MEHHOM HaNPSKEHHH H3MEPAIOT CHIly TOKa B
Pa3fHYHBIX [IPOBOAHHKAX. Kak moka3sIBaeT OmbIT, OHa Oka3sbiBaeTca 0GpaTHO
NPONOPLHORAIBHOH COMPOTHBJICHHIO MPOBOAHHKA.

3. Cuna ToKa B NPOBOAHHKE 0GPaTHO MPOMOPLHOHAILHA €r0 COMPOTHBIICHHIO.

4. Cuna Toka / B yyacTke LENMH npsAMO NPONMOPLHOHANbHA HanpskerHio U Ha

KOHI1aX 3TOro y4acrka H o6paTHO NPONOpLUHOHAJIbHA €rO COMPOTHBIICHHIO R,
U

5.1 =E , IAe ] — cuna Toka B yuacTke uenu, U/ — HanpsxeHHE Ha KORLAX

3TOrO y4acTka, R — CONpOTHBIIEHHE y4acTKa.

6. U=IR.

§ 45

1. ConpoTHBREHHE NPOBOAHHKA NPAMO MPONOPLHORANBHO €ro AJIKHE H 06-
PaTHO NMPONOPLHOHANBHO €ro NAOLLAAH MIONEPEUHOTO CEUEHHS.

2. Hano cofpatk uens, n3o6paxeHHyro Ha pucyrke 74 yuebuuka. Uimepas
cuny Toka / B npoBOAHKKe U Hanpskenue U/ Ha ero KOHLAX, MOXHO HalTH

U
conporusnenue R no gopmyne: R =-1-. 3aBUCHMOCTb COMPOTHBIIEHHA NPO-

BOIHMKA OT €ro JUTMHB! HAXOAUTCH CleayIowuM o6pasom. BepyTes aBa npo-
BOJAHHKA, H3rOTOBJICHHBIC H3 OLHOrN0 MarcpHala, ¢ paBHbIMH INIOWAKAMH
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MONEPEYHOrO CEYEHUs, HO C Ppa3nHyHbIMM MuMHaMH. OHM moouepenHo
BKJIIOYAIOTCA B LEMb, H MO BhiENpHBEACHHOH (OpMysiE BBIYHCIAECTCHA CO-
NMPOTHBACHHE IS KAXAOrO H3 HHUX. Oxaabmaercn, yto Gonee JlﬂHHHl:lﬁ npo-
BOJAHHK UMeeT Jonbiee conpoTHBacHHE. ECiiM MbI BO3bMEM NTPOBOAHHKOB C
TaKHMH CBO¥HcTBaMH 0OoJIbilie, TO MOXEM 3aMETHTB, YTO €r0 COMPOTHBIICHHE
NpAMO MPONOPLUHOHANALHO €ro JUIHHE.

3aBHcUMOCTD CONMPOTHBJICHHUA NMPOBOAHHKA OT MJOUWIAAH NONMEPEYHOro ceue-
HHA HAXOAHUTCA aHAUIOTHUYHBIM 06p330M, HO B 3TOM Cliy4yac 6prTCﬂ ABa Npo-
BOJHHKA, H3rOTOBJICHHBIE U3 OAHOrO MaTepHasa, C PaBHbIMH JIHHaMH, HO C
Pa3/IM4YHLIMH TJIOWAAAMH MONEpeyHoro ceveHus. Oxa3viBacTed, 4To 60sb-
uIee CONPOTUBICHHUE HMEET MPOBOAHHK C MEHBILEH MIIOILAABIO NIOTIEPEYHOTO
ceyeHHs. CONpOTHBIEHHE NPOBOJHUKA OOPaTHO NPOMNOPUMOHANLHO €ro
TUTOHIAZIY MOTIEPEYHOTO CEYEHHS.

3aBHCHMOCTL COTIPOTHBJIEHHS NMPOBOJHKKA OT POAA BEIUECTBA, U3 KOTOPOTO
OH H3roTOBJICH, HAXOAHTCS TaK x(e,' KaK H B paH€C paCCMOTPCHHBIX ClyYasAXx.
TonbKO B 3TOM caydae ciaeayer 6path B2 NPOBOAHHKA C PABHBIMH JAJTHHAMH
M C PaBHBLIMH MUIOIUAASIMH TONEPEYHOrO CEYEHHS, HO H3TOTOBJACHHLIE H3
Pa3IMYHLIX MATEPUANOB.

3. YienpHbIM COTIPOTUBICHUEM MPOBOAHHKA Ha3biBAaCTCA COMPOTHBIICHHME,

KOTOPbIM 00N1aaeT AaHHbIH IPOBOAHKK AJMHHOH 1 M M MIOILAABIO Nonepey-
2

HOro ceyeHus 1 M°,

1 .
4. R= C'E , e R — COIMPOTHBJICHHEC NMPOBOAHHKA, P — €TI0 YIACJIbHOC CO-

NpOTUBJIEHHE, / — €r0 JJIMHA, S — NJoua/lb €ro NONepeyHOro CEYEHMUs,

a 10M-1m?
5. Enununueii yaenbHOro CONpOTHBIICHHA TPOBOAHHKA ABJIACTCA -]—
. M
10m- 1 vind
nan 1 Om-1 M. Yacto yaobHo nonb3oBarbes —a
M

6. Yauie Bcero Ha npaxTHKE WUCTIOJIb3YIOT NMPOBOAHWKH, H3TOTOBJICHHbIE H3
ANIOMHHUA, MEAH, XeNe3a U T.1.

§47

1. Peocrar npefHa3sHaueH A/ peryjMpoBaHUA CHJIBI TOKA B JJIEKTPHYECKOH
uenu. '

2. [Mon3yHkoBellt PeocTaT (PUCYHOK 76 yueOGHUKA) YCTPOEH CHEAYIOHIMM
o6ipazoM. Ha kepaMHueckHil IHIMHAP HAMOTaHa MPOBOJOKA, MOKPBITas TOH-
KHM CJIOEM HE NMPOBOAAILEH TOK OKaJHHBI, PeHa3HAYEHHOH /A H3ONALHH
BHTKOB JApyr oT Apyra. Ham ob6MOTkO# pacnonaraerca MeTaUIHYeCKHi
CTEpXKEHb, MO KOTOPOMY MOXET NEPEMEUIAThCA MOA3YHOK, Kacaloluuiics
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CBOHMH KOHTaKTamM BHTKOB 0OMoTkH. [IpH ABHXeHHU non3yHka cnoii oka-
JIHHBE MOJI €r0 KOHTAKTaMH CTHPAETCA, H TOK NMPOTEKAET OT BHTKOB NPOBOJIO-
KH K MOJI3YHKY, 2 4Epe3 HEro B cTepieHb. TakuM 06pa3oM, NpK nepemelie-
HHH MOJN3YHKa MO BHTKAM Mbl YBEIHYHBAEM WIH YMEHbHIAEM JUIHHY Hamo-
TaHHO# NMpoBOJIOKH. TTPH 3TOM HIMEHAETCA CONPOTHBIEHHE LIEMH, a, CIEAO-
BaTenbHO, H cuia Toka B Hell. [TonsyHkoBeil peocrar BKJIOMAETCA B Uenb
NPH NOMOILH 32kHMOB | U 2 (cM. pucyHOk 76 yueOHHKa).

3. Jins Toro, uTo6hl peocTaTaM npHAaTh YAO6HYIO H KOMIAKTHYIO (hopmy.

4. Ins COMPOTHBAEHHA peocTaTa H HaHGONbMEro AONMYCTHMOrO 3HA4YEHHA

CHJIBL TOKA.

5.
§ 48

1. CoenuHeHnne NPOBOAHMKOB Ha3biBa-
€rCa NOCICAOBATCILHLIM, €CJIH KOHEL[
ONHOIO MPOBOAHHKA COCOHHACTCA C
HayanoM Jipyroro. Cxema mocieosa- /
TENBHOTO COEAMHEHMA ABYX NPOBOJHH-
KOB MOKA3aHa HA PHCYHKE.

2. Cuia Toka.

3. Obuee conpoTHBIIEHHE LENH MPH MOCNEAOBATENBHOM COEAHHEHHH HaXo-
JIATCA KaK CyMMa CONMPOTHBIICHHH OT/IENbHBIX POBOJHHUKOB:
R=R|+R2+...+RN.

4. HanpsixeHue yyacTka LIEMH, COCTOSILEr0 H3 NOCIEN0BATENBLHO COEANHEH-
HBIX TIPOBOJHHKOB, HAXOAMTCA KaK CYMMA HANPMHKEHUH HA KaXIOM U3 HHUX:
U=U|+U2+...+UN.

§ 49

1. CoeauHeHue NPOBOAHHKOB Ha- 1
3biBaCTCA MapaniebHbIM, €CITH BCE
BXOAALIME B HETO MPOBOAHHKH OX-
HUM CBOHM KOHLOM MpPUCOEAHHA-
I0TCA K OAHOM Touke uenu A4, a BTO- | S

PEIM KOHLOM K JapyroH Touke B. /
CxeMa napannenbHOro COEAHHEHHS
JABYX TpPOBOAHMKOB TNOKa3aHa Ha
PHCYHKE:
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2. Hanpsxenue.

3. Cuna Toxa B uenu Ao ee PA3BETBJICHHA HAXOJHTCA KaK CyMMa CHJI TOKOB B

OTACNLHLIX BETBAX pa3seTBaeHus: /=1 + L+ ...+ I\.
4. YMeHbLUaeTCs. 5. [TapannensHoe. 6. 127 u 220 B.
§ 50

1. DnekrpHueckoe HanpsKEHHE HA yuacTKe UemH paBHO paGoTte, koTopas
COBCPLIACTCA NMPH MNCPCMCLUCHHH MO ITOMY YYacCTKy CAHHHYHOrQO NOJIOXKH-
TeNLHOrO 3apAAaa.

2.A=Ug,rae A — pabota, U — HanmpaxkeHHE, g — 3NEKTPHUECKHH 3apsA.

3. A= Uli, rae A — pabora Toka, U/ — HanpsaxeHnue, / — cuna toxa, { —
BpEMs, B TCUCHHE KOTOPOIO coBeplianacs pabora.

4. BonbTMeTp, aMrepMeTp U CEKyHIOMEp.

§51

1. MomHocTs — du3nUeckas BeNUUHHA, KOTOpadA ompeaenser ObicTpoTy
coBepiueHHua pabotel. OHa YHCIEHHO paBHa paboTe, cOBepLICHHOR B €AHHH-
Ly BPEMEHH.

2. Jina pacueta MOUIHOCTH P 3JIEKTPHUYECKOro TOKa, Haao ero paboty 4 pas-
A-

JENUTH Ha Bpema 1 P = e

3. P = Ul, rpe P — MOLIHOCTD 3NEKTPHUECKOro Toka, U — HampsaxeHHe,

I — cuna Toka.

4. 3a eauuuuy MOIHOCTH NpHHHMaIOT BarT (BT) — 3T0 MoOWHOCTL, NpH
1k

lc

KoTopoit coBepiuaerca paboras 1 Jlx3alc: 1 Br=

S.1BTr=1B:1A
6. 1 rBt = 100 BT; 1 kBt = 1000 BT; 1 MBT = 1000000 BT.

§ 52
1. MouHoCTL TOKA.

2. A = Pt, rne A — pabora Toka, P — MOIIHOCTb TOKA, { — BpPEMs, B Teue-
HHE KOTOpOro coBeplianachk paGora.
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3. Ha npaxruke ymo6HO NoNL30BaThCA CNEAYIOUIMMH €IHHHUAMH paboTh!
Toka: 1 Bru = 3600 1x; 1 rBt-u = 100 B1-u = 360000 Nx;
1 kB1-4 = 1000 BT-u = 3600000 .

§53

1. CeoboaHbie 3apAab! (NEKTPOHB! B META/IaX HIH HOHB! B PacTBOpax CO-
ned, KHCNOT, LIesovei) NpH nepeMeLlieHHH NOA AeHCTBHEM JIEKTPHUYECKOTO
MoJis B3aUMOACHCTBYIOT ¢ HOHAMH MJIH 3aTOMAMH BELIECTBA NPOBOJHHKA H
NEepeAaoT YacTb CBOCH KHHETHYECKOH SHEpruH. B pesyabrare 3TOr0 BHYT-
PEHHAA SHEPTHSA BELLECTBA YBEJIHUHBAETCA, @ BMECTE € HEeH M TeMnepaTypa.

2, 0 = Uli, rae 0 — KOMHYECTBO TEMJIOTHI, BLLIEAAEMOE NMPOBOJAHUKOM C
TOKOM, U — Hanpskenue, / — cuna Toxa,  — Bpems.

3. O = Un. U3 3akoHa OMa BuipasuM Hanpskenue U uepes cuny Toxa [
conporuBienre R: U = IR. MMoacraenas U B sbipaxeHue mis O, nomyvaem:
Q="rR. :

4. KonnuecTBo TENNOThI, BHIACICHHOC B MNMPOBOAHHKC C TOKOM, PABHO NMPOH3-
BEACHHIO KBAaApara CHJIbI TOK3, CONPOTHBJCHHA MPOBOJHHKA H BPEMCHH:
Q = FPRt. CHopMyIHpPOBaHHOE BhHILIC YTBEPKACHHE HA3LIBAETCA 3aKOHOM
Jixoyns-JleHua, MOTOMY UYTO €ro HE3aBHCHMO JAPYr OT ApYyra OTKpPbUIH
A. Dxoyns u 3.X. Jlenu.

§54

1. YcrpolicTBO naMmnbl HaKaJIHBaHHA NOKa3aHO Ha pucyHke 83 ydebOHHKa.
Cnupanb I 00BIYHO H3rOTaBJAHBACTCA H3 BOJMb(PaMa, TaKk Kak y HEro BBICO-
Kas TeMnepatypa niapjeHus. CreisHHbii 6aioH 2 3anonHAeTCs, kak npa-
BHJIO, 330TOM, HHOTAa HHEPTHBIMH ra3saMH. DTO AENaeTca A TOro, YyToOs!
NPEAOTBPaTHTL HcHapeHHe Bojbdpama. KoHubl cnupann 1 npHBapeHbl K
' ABYM NPOBOJHHKAM, KOTOPHIE NMPOXOAAT CKBO3bL CTEKI0 GammoHa 2 W npu-
nasHbl K META/UTHYECKHM YacTAM LOKOJIA: OAHA NPOBOJIOKA K BUHTOBOH Ha-
peske, a Apyras — K H30JHMPOBaHHOMY OT Hape3KH OCHOBAHHIO LIOKOJA 4.
Hokonb naMnbl BKPYYHBAETCA B NAaTPOH, NOCPEACTBOM KOTOPOro JjamMna
BKJIOYAETCSH B CETh. '

2. U3 Bonbdpama.
3. Yro6bl NnPeROTBPATHTH HCMNAPEHHE METAILIA C MOBEPXHOCTH CIIHPAH.

4. Ycrpo#icTBO NaTpoHa MoKa3aHO Ha pHcylke 83 yueOHnka. BHyTpeHHss
4acTh MaTpOHAa HMeEET NMPYXHHAUACA KOHTAKT 5, KacalowHiics OCHOBaHHA
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LOKOJIS NaMIBl, H BHHTOBYIO HapesKy, yAepxHBawowmyo nammny, K npyxu-
HAllleMy KOHTAKTY W BHHTOBOH Hape3ke NMPH TMOMOLUM 32KHMOB KpeEnATcA
NpoBOJA OT CETH.

5. JlaMnbl HaKaiMBaHHA, BHIMYCKAEMbIE HalleH MPOMBILINEHHOCTRIO, pac-
cyMTaHbl Ha HanmpaxeHue 220 u 127 B (ana ocserurensHoii cetn), SO B (ans
KENEe3HOAOPOXKHBIX BaroHoB), 12 u 6 B (ans asToMobuneii), 3,5 u 2,5 B (ansa
KapMaHHbIX QoHapeit).

6. A.H. Jlagpirun, T. DancoH.

1. TennoBoe RCHCTBHE TOKA MPHUMCHAIOT B OLITY (MEKTPHUECKHE MAHTKH,
YTIOTH, Yai{HUKH, KMIIATHABHHKH), B MPOMBILUIEHHOCTH (A5 BLINJIABKH pas-
JIHYHBIX COPTOB METAUIQB, IJIA 3ne|crpocaap|cu), B CEJIbCKOM XO03ACTBe
(o6orpes B Temumuax, HHKy6aTopax, Cylka 3epHa).

8. HarpepaTenbHelii 21€MEHT 3JIeKTPOHArpeBarenLHoro npubopa npeacras-
nser coGofl NPOBOAHHK € GONBUIMM YACABHBIM COMPOTHBCHHEM H BBICOKOH
TeMINepaTypoil NnaBleHNs.

9. BbiCOKHM yRENBHBLIM COMPOTHBICHHEM H BbICOKOH TeMnepaTypoii nuas-
JIEHHA. :

10. Boandpam, HUXpoM.

§55
1. TIpoBoaa MOTyT HarperTsCs A0 TaKOi CTEMEHH, YTO MOKPHIBAIOILAN UX W30MA-
LM BOCTUTAMEHHTCH, H B PE3YJIBTATE ITOr0 MOXET CIIyYHTHCH NOXKap.

2. KopoTkoe 3aMblkaHHE WIIH OJHOBPEMEHHOE BKJIIOYEHUE B CETh MOIUHEBIX
notpebureneit Toka.

3. B coeanHeHHn KOHUOB Y4acTKa UenH NpoBOAHHKOM, CONMPOTHBJIEHHE KO- -
TOPOr0o MHOrO MCHbUIC COMPOTHBJICHHA YYaCTKa LCNH,

4. Tpy KOPOTKOM 3aMEBIKaHHH CONPOTHBIEHHE LIEMH Pe3KO YMEHBUIAETCS, a B

U
CHJIY 3aKOHa Oma ( = ; CHJ1a TOKa pE3KO BO3pacTacT.

S. Ytobbl npeaoTBPaTHTE KOPOTKOE 3aMBIKaHHE.

6. Ycrpo#icTBO .MIaBKOTO NPEAOXPAaHHTENA NOKa3aHO Ha pHcyHke 87 a)
y4ebHuKa. OCHOBHOII 4acThiO MJIABKOTO NMPENOXPAaHUTENs SBJIAETCA MPOBO-
Joka C W3 JNErKomIaBKoro Meramia, NPOXOAAINas BHYTpH ¢apdopoBoii
npobku I1. Ha npo6Gke uMeercs BHHTOBas Hapeska P M LeHTpanbHslif KOH-
TakT K, kotoprie coeannenn mexay coboit nposonokoit C. Ipobky BBHH-
YHBRIOT B N1aTPOH, KOTOPLIH HaxoauTCa BHYTPH ¢apdoposoii kopoGku. [1pu
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nporekauuu no npoeonoke C TOka, BesMuMHa koToporo Gosbie onpeae-
JICHHOFO 3HA4YEHHA, OHA MIaBHTCA, H LENb Pa3MBbIKAETCA.

§ 56

1. MarHuTHbIC,

2. BaaumoaeicTBHe JABYX MPOBOAHHKOB C TOKOM, IIPHTArHBAHHEC METAJLUTHYC-
CKHX NpeAMETOB NOCTOAHHBIMH MarHHTaMH, OTKJIOHCHHE MarHHTHOH cTpein-
KH, HaxoAsuelics Bo3Jie NPOBOAHHKA C TOKOM.

3. OnieiT Dpcrena rOBOPHT O TOM, YTO BOKPYT NMPOBOJHHKA ¢ TOKOM CYILECTBY-
€T MarHuTHoe noJyie. OH COCTOHT B TOM, YTO noxa ,lICﬁCTBHCM MAarHHTHOrO nonda
TOKa B IPOBOJIHHKE HAXOAAIAACS PAIOM MarHHTHas CTPENKa OTK/IOHAETCA.

4. MarHuTHOe MoJie CyNIeCTBYeT BOKPYT JIOGOr0 NPOBOJHHKA € TOKOM.

§57

1. [ToroMy YTO B MarHMTHOM MOJIE OHH CTaHOBATCA NOAOOHB! MarHHTHbLIM
CTpeJikaM.

2. PacnioioxEHHE KEeJE3HbIX OMHJIOK B MarHHTHOM M0Jie NIPAMOro TOKa H30-
6paxceno Ha pucyHke 91 yueOHuka. ONUIKH PacnoaraloTCs Mo KOHUEHTPH-
HECKHM OKPYHKHOCTAM.

3. MarHuTHO# NHHHEH MarHMUTHOrO MOJIA HA3bIBAETCA JIHHHA, BAOJIB KOTO-
pOﬁ B MarHHTHOM [10JI€ YCTaHaBJIHBAOTCA OCH MarHHTHLIX CTPEJIOK.

4. Jins rpadMUeCcKOro NPEeACTaBICHHA MarHHTHEIX MONEH.

5. Hajgo pacnojoXHTh MAarHUTHYIO CTPEJIKY OKOJIO NPOBOAHHKA C TOKOM, a
33TeM H3MEHHTh HanpasiicHHE ToKa. [IpH 3TOM Mbl 3aMETHM, YTO HanpasJe-
HHE CTPEJKH H3MEHHMTCA HA [MPOTHBOIOJOXHOE, T.C. OHa MOBEPHETCA HA
180°. Takum o6pa3oM, MpojeaHHbli ONLIT NOKA3LIBACT, YTO HaNPAaBICHUE
MarHUTHBIX JIHHHI CBA33HO C HANPABJICHHEM TOKA.

§58

1. Tak xe, kak MarHuTHan crpenka. OauH koHeu Gyaer oGpameH K ceBepy,
JApYyro# — K 1ory.

2. MarnuTHoe AeiCTBHE KaTYUWIKH ¢ TOKOM MOXHO YCHJIHTb YBEIHYCHHEM
4HCIa BUTKOB B KaTyIIKe, YBEJIHYEHHEM CHJIbI TOKA B KaTYLUKE, BBEACHHEM
KEME3HOrO CEPCHHHKA BHYTPb KaTyLIKH.

3. DnexTpOMarHHTOM Ha3bIBA€TCA KATYIUKa C JKENE3HbIM CEPACTHHKOM
BHYTPDH.

4. ]l NOAHATHA H NIEPEHOCKH TAXEIbIX METAJUIHMECKHX MPEAMETOB.
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5. YcTpoiicTBO MarHMTHOIO Cenaparopa /Ul 3epHa H306paxeHo Ha pHCYHKE
100 yueOHHka. 3epHO MEPEMEUIHBAIOT C MEJIKHMH KENE3HEIMH ONMUJIKAMH,
KOTOpblE MPHJIMMAIOT K 3€PHAM COPHSAKA, HO HE MPHJIHMMAIOT K [IOJNE3HBIM
3epHaM 31aka. [IpH BbICEIMaHHH 3epHa W3 GyHkepa 1 Ha Bpawarouuiics 6a-
pabaH 2 KeNe3Hbie OMUIKH 4 BMECTE C 3EpPHAMH COPHAKA W3BIECKAIOTCA W3
MOTOKA 3epHa 3 MPH MOMOLIH CHILHOTO 3JiekTpoMarHuta 5. Takum oOpa3om,
3€pHO OUHILAETCA. .

§59

1. IMocrosHHbIMH MarHMTamMH Ha3biBAIOTCA TEJNA, CHOCOOHBIE JAIHTENbHOE
BpEMs COXPaHATh HAMAarHUYEHHOCTh.

2. AMnep 0OBACHST HAMarHHYMBAHHE XKEJIE3a TEM, UTO BHYTPH KaXI0H MOJIEKYJIbI
ITOIO JKeJIe3a CYUIECTBYIOT LIUPKYJIUPYIOLLKE ANEKTPHYECKHE TOKH.

3. JIBHkeHHEM IEKTPOHOB B BELIECTBE.

4. MarHuTHBIMH NMOJMIOCaMH MarHHTa HasbIBAIOTCA T€ MECTa MAarHuTa, rjae
NIPOAB/AIOTCA Haubonee CUIbHbIE MArHUTHBIE AeHCTBUA. Y M060ro MariuTa
HMeeTcA ABa nomoca: ceBepHblid (N) U 10xHbI#H (S).

5. XKeneso, cTane, HyryH, HHKeNb H Ap.
6. PazHOoMMeEHHBIE 10/I0CH! NPHTArHBAKOTCA, OAHOUMEHHBIC OTTANNKHBAIOTCA.

7. Ecnv npH NOIHECEHWH MArHHUTHOW CTPENKM K KakoMy-HHOyabL KOHUY Ha-
MarHHY€HHOTO CTAJILHOTO CTEPXKHSA NMOJIOC CTPEJKH OTTANKHMBAaEeTCs, TO Ha
ITOM KOHLE CTEPKHA PaCIIONOKEH NOMIOC TAKOH KeE, KK Y CTPENKH; €C/IH XKe
MOJIOC CTPENKH IIPHTATHBAETCA, TO HA KOHIE CTEPXHSA PACTIONOXKEH MOJIOC,
[IPOTHBOIOJNIOKHBIH MOJIOCY CTPEIKH.

8. C noMolLbio KeTE3HbIX ONMUIOK.

§ 60
1. TeM, uto 3emis o6nanaer CBOMM MarHUTHBIM MOJIEM.

2. CeBepHblit MarHMTHBIH MoJitoc 3eMJIM HAXOAUTCA Ha 66,5° rxHOMN wHpo-
Tbl H 140° BocTOuHOMH poarothl. YOxkHBIH MarHUTHBIH MojC 3eMau Haxo-
AHTCA Ha 75° cepepHOH LIMPOTHI H 99° 3anaqHON ROATOTHL,

3. Tlpu nomo1M MarHHTHOH CTPEJIKH KoMMaca.

4. KpaTKOBpCMCHHI:lMH H3MEHEHHUSAMH MarHHUTHOrO MoJis 3eM/IH, BbI3BaHHbBI-
MH COJIHEYHO# aKTHBHOCTBIO.

5. O6nacTAMM MAarHUTHOH aHOMAanMH HasbIBaOTCA 00NACTH, B KOTOPBIX Ha-
NpaBjicHKE MAarHHTHOW CTPENKH MOCTOAHHO OTKJIOHEHO OT HAMpaBjEHHA
MarHMTHoOH SIMHUH 3eMiu,
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6. Ontna H3 cambix GonbLIMX MarHUTHBIX aHoManuii — Kypckas MarHuTHaA
aHOManMs. BonbliMe MarHUTHEIE aHOMaNHK HaGmoAaoTes B Tex obnacTax,
TZie COCPENOTOYEHBI OTPOMHBIE 3aM€XH HKeNe3HOH Pyasl.

§ 61

1. Hago npu nomoliH mMTaTHBa MOJBECHTh HAa FHOKHX NPOBOAAX, PHCOEITH-
HEHHBIX K HCTOYHHKY TOKa, MPOBOAHHUK. [IpH NOMEILEHHH 3TOrO NPOBOAHHKA
€ TOKOM ME¥AY MOMOcaMH 1yroo0pasHOro MarHMTa OH NPHAET B ABHKCHHC.
3TO FOBOPHT O TOM, YTO MarHHTHOE N0JIe AEHCTBYET HAa NPOBOAHHK C TOKOM.

2. Ilpx U3MEHEHHH HaNpaBleHNA TOKA B LENH WIH NPH H3MEHEHHH MOIOCOB
MarHHTa H3IMEHAETCA HANPABJICHHE ABHXCHHUA MPOBOAHHKA (CMOTDHTE pH-
cyHok 113 yuebHuka).

3. BpauieHne nMpoBOAHHKA C TOKOM B MarHHTHOM T0Ji€¢ MOXHO OCYILIECTBHTD
TNPH NMOMOILH JIEKTPHYECKOro ABHraTens. HanpapieHue Toka Yepes Kakaple
noJ-060poTa paMkH MOXXHO OCYLIECTBHTD MPH MOMOLUM MONyKoNel 2 1 Lie-
10K 1. (CMOTpHTE pHCYHOK 115 yueOHHKa).

4. YCTpoHCTBO TEXHHYECKOTO JIEKTPOABMIaTENA NOKa3aHO Ha pHcyHke 116
y4e6HHKa. OCHOBHBIMH 3NCMECHTAMH JICKTPOABHIATENA ABIAIOTCA NOCTOAH-
HBIA MarHHT M HAXOMSAIMHCA MEXRY €ro NoMocaMH AKOPh — UMIHHAD C
NPONONBHEIMH MPOPEIAMH, B KOTOPHIC YKNAABIBAIOTCH BUTKH MPOBOJIOKH.

5. DnexTpoABMraTesii NPUMEHSIOTCS HAa TpaHcnopre (3NEKTPOBO3bl, TPaMBaH,
Tpoaneibycol), B NPOMBILIJIEHHOCTH (JUIl BBIKAYHBAHHA HE(TH U3 CKBAXHH) H
TJ. DNEKTPOJABHIaTeld UMEIOT MEHBLIHE PasMEPHl, OHM He BBIAEJAIOT rasa,
ZBIMa WJTH NTapa, HM He HYKEH 3anac BOAbl H TONNHBA.

6. B5.C. SIxo6u, 1834 r.

§6i

1. Jlyd — 3TO AMHHS, BAOJL KOTOPOH PACTIPOCTPAHAETCA IHEPTHA OT HCTOY- -
HHMKa CBETa.

2. B oaHOpOAHOI cpene CBET pacnpoCTpaHseTcs NpAMOMHHEN!HO, T.€. CBeTo-
BBIC JTYYH ABJISIOTCA NPAMBIMH AHHUAMH.

3. OGpaszoBaHHE TEHH H NOJYTEHH.

4. Kax o6pasyloTcs TeHH, OKa3aHO Ha pHcyHke 120 yyeGuuxa. Tak Kak wap
HEMpO3payHbiif, TO OH He Nponyckaer cBeT. B pesynbrate Ha 3kpane oGpasy-
€TCA TEHb, MpHYEM OHa uMeeT GopMy kpyra. O6pa3oBaHHE TEHH ABJAETCA
JI0KA3aTeNbCTBOM MPAMOIMHEHHOrO pacnpocTpaHeHHs csera. Eciau 6l ceer
PacnpoCTPaHANCA Kak-TO HHaue, TO Ha IKpaHE, BO3MOXKHO, HE Habmoaanoch
6b1 TEHH HITH TEHb HMeNa Obl HHYIO dopMy.
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5. Pasmepbl HCTOYHHKA CBETA JOJDKHEI OBITE CPAaBHUMBI C PacCTOAHHEM J0
JKpaHa.

6. Kak oGpasyercs nonyrenb, nokasano Ha pucyHke 121 yueGHuka. B o6-
NacThb MOJYTEHH MOMaNaeT CBET OT YaCTH HCTOYHHKA CBETA,

7. ConneyHoe 3aTMeHHe BO3HMKaeT, korna JlyHa Haxoautcs mexay Comn-
ueM H 3emiel. JIyHHOe 3aTMEHHE BO3HHKAET, KOrAa 3eMJis HAXOAMTCA MEX-
ay Jlynoii u Connuem.

§ 63

1. Ipubop, H3oOpaxeHHbIH HA pHUCYHKe 129 y4yebHMKa, MpeacCTaBisET
coboji guCK Ha NOACTaBKe, HA KOTOPOM HaHeceHa KpyroBas ILikana cC Le-
Holt aenenus 10°. Tlo kpalo aAHcka MOXHO MepeMeliaTh HCTOYHHK CBETa.
3akpenuMm B LIEHTpe AMCKA 3epKalbHyI0 TUIACTHHKY H HampaBuUM Ha Hee
OT HCTOYHHKA Ny4ok cBera. [lpu momoun takoro npubopa ycraHasiH-
BAlOTCA 3aKOHBI OTpaxkeHUA. ECIH JIyy nafaer Ha 3epKanbHYIO MIACTHHKY
NOJd HEKOTOPBbIM YFJOM, TO MOJA TAKHM XK€ YrloM OH OTpaxaercs, NpH
JTOM MAJAIOUIHi M OTPaKEHHBIH Jyuu JiexaT B OXHOMH MJIOCKOCTH C nep-
TICHAHKYJIAPOM, NPOBEACHHBIM K 3€PKajly B TOYKE MafeHH .

2. YrioM nafieHHs Ha3kIBaeTCH Yroj Mex/y NajaloliuM JIy4YoM H nepneHan-
KyJspoM, MPOBEAEHHBIM K FpaHHlie pa3ieia ABYX Cpel B TOYKe NajeHHUs
Jiyda. YTrjioM OTPaXEHHS HA3bIBACTCHA YroJl MeXAy OTPAXKEHHBIM JIYYOM H
nepneHAHKYIApPOM, NMPOBEACHHBIM K FpaHHIe pa3fena AByX CpeA B TOUYKe
naneHua ayda. Ha pucynke 128 yyeOHHka yrnamMd nancHHs H OTpPaXeHHA
COOTBETCTBEHHO ABJIAIOTCA Lo H £P.

3. [Manaroumii ¥ OTPaXKEHHBIN JIy4H JISKAT B OQHOH MJIOCKOCTH C NMepneHan-
KyJNsSpoM, NPOBEJCHHLIM K IpaHHuE pa3jena JByX cpel B TOYKe MajcHHs
ayua. Yron naneHus Zo paseH yriy oTpaxenna £p: Lo = Zp.

4. CBoHicTBO Jydeil MEHATbCA MecTamMH Ha3biBaercs obparumocteio. [la-
Jatoluii H OTpaKeHHBIA Nyyn 061anatoT 3TUM CBOACTBOM.

§ 64

1. Jlna nocrpoeHHs H306paxkeHHA TOYkH S B 3epkajle MOCTPOHM TPH Jiyda
SO, SO, SO,, ucxoasue U3 HCTOUYHHKA S H NajaloliHe Ha 3epkajo MN
(pucyHok 132 yyeGuuka). B cuny 3akona orpaxeHHa nyu SO oTpaxkaerca
nog yrnom 0°, SO, — noa yraom B, = o, SO, — noa yrnom B, = a,. Ecau
NOCTPOHTE MPONONAECHHE OTPAXEHHBIX JIyueH 3a 3epkaio, TO OHM mepece-
KyTCsl B OZHOH ToYke S, koTopast H Gyaer ABAATHCA MHHMBIM H306paKEeHH-
€M TOYKH S.

2. [ToToMy 4TO OHO HAXOAHTCA 33 3epKAIOM.
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3. Ha pucynke 133 yuebHuka nokaszaHa cxeMa ONbITa, JOKa3bIBaKOLLETO,
4YTO PacCTOAHHMA OT CBEYM JIO CTEKJIA H OT ee H300paxkeHHA 10 CTekJsa paB-
Hbl. BO3bMeM KYCOK MJIOCKOrO CTEK/Ia H YCTAHOBHM €r0 B BEPTHKANTBHOM
NOJIOKEHHH Ha noAacTaBke. [lofHeceM 3ax»OKEHHYIO CBeYy Ha HEKOTOPOM
PaccTORHUH OT CTEK/A, NPH 3TOM Mbl 6yaeM BHACTE H300paXKEHHE CBEYH.
ITocne 3T0r0 BO3bMEM BTOPYIO TaKYIO XK€ CBEYY, HO HE 3a¥OKEHHYIO M pac-
NIOJIOXKHM €€ MO JPYryIo CTOpoHy crekna. [lepeMeiias BTOpylo CBeuy, Haii-
JleM Takoe TOJIOKEHHE, TIPH KOTOpPOM BTOpad cBewa Oyler KasaThecd 3a-
JWOKEHHOI, T.€. HE 3ax0keHHas cBeva Oyler HaXOAHTLCA HA TOM MeCTe, Ifie
Habmonaerca H30o0paxeHHe 3aXKEHHOU cBeuH. Ecnm rteneps u3MmepHTh
paccTosiHuE OT CBEYH JI0 CTEKJIA M OT ee H300paxceHHs A0 CTEKJIa, TO MOX-
HO yOeauThCA, YTO 3TH paccTOAHHA GYAyT paBHBL.

4, MunMoe u300paxeHHe npeaMera B MJIOCKOM 3epKalle HaXOJHTCA Ha Ta-
KOM JK€ PacCTOAHHH OT 3epKafia, Ha KAaKOM HaXOJUTCA caM mpeaMer. Pasme-
pbl H30GpAaXKEHHS TIPEAMETA B NJIOCKOM 3€PKajle TAKHE XK€, KAk pa3Mepsl
€amoro npegMera.

§ 65
1. JIyu cBera cMemaercs BneBo (pHcYHOK 137 yueGHHKka).

2. U3 onvita, H3o0paxeHHoro Ha pucyHke 137 ydyeGHuKa, MOXHO CKa3arh,
YTO €C/TH JIydY CBETa MAET M3 CPeibl ONTHYECKH MeHee NJoTHOH B Gomee
TUIOTHYIO CPEAY, TO YroJl TMpeloMiIeHHS BCeraa MeHbine yraa magenus. M3
ONbITa, H300paxeHHOro Ha pucyHke 138 yueGHHKa, BEIBOAHTCH CleAylollee

sin6
COOTHOUICHHE:

.

sinr
yrja npeJIOMJICHHA Y €CTh BEJIHUYHHA NMOCTOAHHAA AJiA ABYX CpEA, Ha3biBac-

Masd OTHOCHTENBHBIM M0Ka3aTe/eM MPEIOMIEHHS ABYX cpell H 0603HavaeMan
OyKBOH «n».

=n, T.€. OTHOILCHHE CHHYCA Yrja [laﬂeHHﬂ O K CHHYCY

J. MNanarowmii H OTpaxeHHBIH TyyH NexkaT B ORHOH MIOCKOCTH C TIEPIEHAH-

KyJApoM, NPOBCACHHBIM K IPaHHUE pasAena ABYX Cpeld B TOYKC NAXCHHA

Jiyya. OTHOLIEHHE CHHYCA YIJa MafeHHA O K CHHYCY yrija NMpeJOMIEHHS Y
- sin6 :

€CTb BEIMYHHA MOCTOAHHAS Ul IBYX CPeA: =n.

sinr

§ 66

1. PokycHOe paccTOAHHE KOpOYE y TEX JIHH3, Y KOTOPhIX Gosiee BbIyKblE
TIOBEPXHOCTH. .

2. Y xoTopoii kopoue GoKycHOE pacCTOAHHE.

3. OnTHYecko# CHIIOH JIMH3LI HA3BIBAIOT BENHYHHY, 00paTHyo ee POKYCHO-
MY PacCTOSHHIO.

4. nonTtpua. O603Ha4aeTcA Kak «ANTP»,
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5. 3a 1 guonTpHIO NPHHHMAETCA ONTHYECKAs CHAA NHH3LI, Y koTopoi ¢o-
KyCHO€ paccTosHHe paBHO | M.

6. [lepBas U3 3THX NMH3 ABAAETCA coGupatoluelt, BTopas — pacceHBaioLIei.

§67
1. [Tony4enne u3obpaxenus npeamera.

2. B 3aBucHMOCTH OT TOro, Ha KakOM pacCTOAHHH HAXOAHUTCA NpPEAMCT OT
JIUH3BI.

3. Yro6bl NOCTPOUTHL H300paXkenne npeaMera, HaXOAALLETOCH MeXay BoKy-
COM M JHH30# (pHcyHok 152 yueBGHHKa), HaQ NOCTPOHTH XOA ABYX Han6o-
Jiee NPOCTLIX JIy4eH, HCXOAALHX H3 TOYKH A. [lepsoiit nyy 6eperca napan-
JIEIBHO ONTHYECKOH OCH, KOTOpBIi, NPOXOAA CKBO3b JIMH3Y, NEpeceveT ofn-
THYeCKy!o ocb B (hokyce. BTOPOii Jiyu NMpOXOAHT yepe3 UEHTP JIMH3L M He
MeHseT cBoero HampapneHHs. [lepecedenne nponomkeHuii 3THX ABYX ny4eil
nocJie NPOXOXAEHHA JIMH3BI AaeT TO4KYy A; H3obpaxenus npeamera. Tak kak
npeaMeT M3HaYanbHO ObUI NMEPHEHAHKYNAPEH ONTHYECKON OCH M OAMH €ro
KOHEL HaxOAHJICA Ha HelH, To H3obpaxeHHe npeamMeTa Takxke Oyaer pacnona-
raTheA 110 OTHOLEHHUIO K onTHYecKko#H ocH. TakuM o6pa3oM, HaM OCTaNIOCh OT
TOYKH A, IPOBECTH OTPE3OK JO NMEPECEHCHUS ¢ ONITHUYECKOH OChbIO M eif nep-
NEHAUKYNAPHBIH. DTOT OTPE30K H Oyner ABNAThCA H300paxkeHHEM npeaMera.
[Tony4aemoe H3o6paxkeHne IBIAAECTCA MHHMBIM, NPAMBIM, YBETHYECHHbIM.

4. H3o6paxenue npeaMera, HaXOAALIETOCA MEKAY Toukamu F H 2F (pucy-
Hok 151 yuyeGHuka), CTpOMTCA aHaNOrM4HBIM 0O0pa3oM, kak B Bompoce 3.
MonyyaeMoe M3O6paXeHHE SABIACTCHA ~ ACHCTBUTENBHBIM, NEPEBEPHYTHIM,
ysenn4eHHbIM. H300paxkenue npeamera OyAeT HAXOAHTBCA 33 JABOHHBIM
(hOKYCHBIM PacCTOSHHEM.

5. Koraa npeameT HaXxoAUTCA 3a ABOHHBIM (POKYCHLIM PacCTOAHHEM,

6. IToToMy 4TO Jly4H CXOAATCA 110 APYTYIO CTOPOHY JIMH3BI OT MpEAMETa.

7. Jlun3n ucnone3ytores B doroanmnaparax, GHHOKIAX, MUKPOCKONAX H T.A.

8. [TotoMy uTO NyuH, MPOXOAALIHE YEpPE3 PACCEUBAOLLYIO JIMH3Y, PACXOAATCS.

9. H3obpaxenHe npeaMera, KaBacMoe paccedBalolleii- THH30H, saBisAercs
YMCEHBILIECHHBIM, MHHMBIM, MPAMBIM.
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YnpaxHeHus

YnpaxHenue 1

1. Peixnpifi CHer COAEPKHUT MHOTO MOJNOCTEH C BO3AYXOM, 3HAUHT, €rO TEl-
JIONPOBOAHOCTb MaNa, NO3TOMY OH MPEAOXPAHAECT 0IUMBIE XlieGa OT BLIMEp-
3aHHUA.

2. CocHOBbIC OMHIIKH COAEPXKAT OYEeHb MHOTO MoJiocTeil ¢ Bo3ayxoM. Temuo-
MPOBOAHOCTh BO3JyXa BECEMA Mana, a, 3HAYHT, TENJONPOBOAHOCTE ONMHIIOK
TaK Xe Mana.

3. B cuny 6onblue#i TOMUHHLI bAA U ero HebGONMbILIOH TENJIONPOBOAHOCTH
BOZIa HE YCMEBACT 3aMEP3HYTh.

YnpaxHenne 2

1. XonoaHobiif BO3AYX HMeeT GOMbllYI0 MJIOTHOCTb, 4€M TEHBIH BO3AYX.
3uauurT, OH OyAeT onmycKkaThbCA BHH3, a T.K. MOABaAA caMoe ri1yGoKoe MeCTo B
JIOMe, TO OH — H CaMO€ XO0JI0AHOE MECTO.

2. B dopTouky BXOAMT XONOAHBIA BO3AYX, KOTOPbIH onyckaerca. [Tpu 3ToM
MPOUCXOAHT nepeM'emuBaHue CJIOCB BO3ayXa H AOBOJLHO PaBHOMEPHOC .

' HAMOJIHEHHE €€ CBEXHMM BO3RYXOM. [TosTomy dopTOuKH AenaioT B BEpXHEH
4aCTH OKHA. AHAJIOTMYHO NOHATHO, MOYEMY PAaAHaTOPhl CTaBAT y moJa. Ten-
bt BO3YX H3 HHX NMOAHHUMACTCAH, xononuuﬁ BO31yX KOMHAThl OMMyCKaeTCA
(a nocie u OH HarpeBaeTcA), H B PE3YJ/IbTATE KOMHATA A0BOJLHO PaBHOMEPHO
HarpeBaeTcs.

3. Yepes doprouky B KOMHATy Bceria BOWAET HEMHOTO XOJIOHOIO BO3AyXa.
T.k. ero nnoTHOCTL 60/IBLIE MIOTHOCTH TEMJIOrO BO3AYXa B KOMHaTe, NO3TO-
My oH Oyaer onyckartecs. M3-3a auddysun cion Bosayxa GyayT nepemenn-
BaThCA, a Tak ke OOMEHHBATLCA TEMIOM MOCPEACTBOM Temaonepeaayun. Tak
MPOHCXOAHT OXJIAXACHHE KOMHATEI 3HMO# MPH OTKPLITO#H dopTouke.

YnpaxHenue 3

1. Ecan Bo3ayx B KOMHAaTE HAarpeBaeTCA uepes CTEHbl, TO Mbl HMEEM AEN0 C
TEIUIONPOBOAHOCTLIO; €C/IM YEPE3 OTKPHITOE OKHO, TO KOHBEKLHEN; eciu
4yepe3 CTEKIIO, TO H3TYUYEHHEM.

2. PaccMOTpHM 1Ba IOMa, KPbILLA OJJHOTO H3 HHUX MOKPHLITA YEpPHBIM pyGe-
poHAOM, a APYroro OUHHKOBAHHOH XkecThio. B xapkuil nerHu#i neHb 3ame-
THM, YTO Kpbillla, MOKPLITas JKECThIO, XONOJAHEE, YEM MOKphHITas pybepou-
ZAOM.

3. Jns KOHBEKUMH WIIH TEILIONPOBOJHOCTH HeoOXOAWMO BeulecTBO. B koc-
MHUECKOM NpocTpaHcTBe Mexay ConHueM H 3emneif BakyyMm, U BbilIE€yKa-
3aHHBIE APOLICCCHl HEBO3MOMXCHbI. 3HAYHT, JHEPTHA NMEPEAAETCA HINYYCHHEM.
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Ynpaxuenne 4

1. JTo 3HAu4MT, YTO ANA HarpeBaHus | xr amomuHuA Ha 1°C Heabxoaumo
coO6LIHTE €My KOJIMYECTBO TEMIOTH, paBHOe 920 Jlx.

2.
a) Jlano:
m=15«xr

ok
xr-°_C

At =200°C

c =540

Haiitu Q.

6) Hano:
m=50r=0,05 xr

ok
xr-°C
1, =20°C
1, =90°C

c=920

Haiitu Q.

B) JlaHo:
m=21=2000 kr

Jox

Kr-°C

c =880

4 =10°C; 1, = 40°C .

Pemenue.
O =cmAt,

Jox - 1,5 xr - 200°C = 162000 x.
kxr-°C

Q=540

Ortset: Q= 162000 qx = 162 k[{x.

Pemenne.
Q= cmAt = cm(t, - 1,);

ik

=920
Q kr-°C

10,05 kr-(90°C — 20°C) = 3220 JIx.

OtseTt: Q = 3220 Ix.

Peluenue.

Q =cmAt=cm(t, — 1,);

O =880 Ao - 2000 xr - (40°C — 10°C) =
kr-°C

= 52800000 Jx = 52,8 M]Ix.

Haiitu Q.

3.
Jauo:
V=20 1=0,02

p = 1000 kr/m’
Jx

kr-°C
t; = 100°C
L =50°C

¢ =4200

Haiitu Q.

Orser: Q = 52,8 MIx.

Pewenne.
Q=cmAt=cm(t;— ,); m=pV ;Q=cpH(ta—t;) =
= 4200 ﬂ’:‘ + 1000 kr/m’ - 0,02 M’ x

KrI-

x (100°C - 50°C) = 4,2:10° JIx = 4,2 MJIx:

Ortser: Q = 4,2 M1x.
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YnpaxHenne 5

1.
JaHo: PenieHne.
m=15kr Q=gm;
7 — 7& 8
g=3410" gr 0=3410" gr .15 kr = 5,1-10° x.
Haiitu Q. | Orser: Q= 5,1-10’ Jix.
Jlano: PeiueHHE.
m=200r=02kr | Q=gm
I BiLS )
q=2,7-]0 KT 0=2710" gr -_0,2 kr = 5,4-10° JIx.
Haiitn Q. Otset: 0 = 5,4-106 Jix.
2.
Jano: PeilicHHE. ;
© p=800 kr/m’® Q=qm;m=pV;Q=qu;

y=21=210°w oA e
| 0=4,610" - 800 kr/M 2197 M’ =

Hox
= 7 —
q=4610"¢r

Haitru Q.

Jlano:
m=2,51=2500kr

=17.3610" Ix.

Orser: O = 7,36-10" Ix.

Pemenve.
Q=qm;

Hx
g=4410" 0=4410" " -2500kr= 1,1-10" .
Haitth Q. Oreer: 0= 1,1-10” Jix:
3. '
Jano: PeuieHueE.
0 = 50000 kIx = 10’
=5.10" Ik Q=qm;m=—Q-;m= > Il;;(=51
9 1,0-10" ==
— 7—
g=1.010"¢r
Haiits m. Orser: 0 = 1,1:10' Jbx.
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YnpaxHuenue 6

1. [loTeHUHANLHAA SHEPrUs MOJIOTA NEPEXOAUT B €r0 KHHETHUECKYIO SHEp-
THIO, KOTOpasA, B CBOIO O4€peb, NEPEXOAHT BO BHYTPEHHIOIO JHEPrHio (cBas
H N04YBa HarpeBaloTcs).

2. Kunernueckas 3HepTHA aBTOMOOH/SA NEPEXOJHT BO BHYTPEHHIOIO JHEPTHIO.

3. Cnauana o6a wapuka 3a cyer CBoeil NOTEHUHAILHON SHEPIrHH YBETHYH-
BalOT KHHETHYeckylo. lllapuk, ynaBuwmii Ha CTanbHY0 MIMTY, JIMIUL He-
GoJbILYIO 4acTb CBOEH KHHETHYECKO#H SHEPTHH MEPEBOJHT BO BHYTPEHHION,
a, OTCKOYMB, YBEJIHUYHBAET NOTEHUHANBLHYIO 3Hepruio. [llapuk, ynaBmuunii Ha
NIECOK, BCK) CBOIO KHHETHYECKYIO SHEPTHIO NPEBPALIACT BO BHY TPEHHIONO.

4. Tlpn natupanuu TpySkH ¢ 3¢HPOM 3a CHET coBEpILEHHA paboThl yBEIHIH-
BAaETCA €r0 BHYTPEHHAA IHEPrua (3QHp HarpeBaeTca H NOTOM KHNHMT). B onpe-
AeneHHbl#i MOMEHT NpoOKka He BBLAEPKHBAET AABACHHA H BbuUleTaeT. [1pH sTOM
YacTb BHYTPEHHel JHeprHH 3}Hpa NepeXoAMT B KHHETHYECKYIO JHEPrulo
npo6bku. [Ipo6ka noxHUMaeTcs, U B BhiCIlel TOUKe NOAbEMA BCA €€ KUHETHYE-
CKas FHEPTHA NEPEXOAHT B NOTCHIHANBHYIO.

Ynpaxuenne 7

1. Temnepatypa nnaenenus pryTH &, = —39°C, cnupra #, = —114°C. Otcrona
33KAI0YAEM [>1, T.C. TEMIEPATYpa [UIABJICHUA PTYTH BHILIE, YeM TEMIIEpa-
Typa N1aBJIeHHs CHPTa.

2. U3 mMeramioB NpHBEAEHHBIX B TabJHlle CaMbli NErKoruIaBKHH — pTYTh,
caMblii Tyroniaskuit — Bosibpam.

3. TemnepaTypa IUIaBIEHHS CBHHLA BBILLIC TEMIEPATyphbl MIaBJIEHHS OJIOBA.
Orciona 3aK04aeM, 9T0 B PaciUIaBICHHOM OJIOBE MPH TEMIIEPATYpE ILIaBlie-
HHA CBHHELl paciUIaBHTL HENMb3A. Ho, cneayer 3ameTHTh, 4TO, €CNM paciuias-
NEHHOE OJIOBO HarpeBaTh [AO TEMIEpaTyp BBILIE TEMIEPATYPH! [UIABIECHUA
CBHHLA, TO NPH NaJeHHH CBHHLA B PACILIaBJIEHHOE OJIOBO, OH PaclUIaBHTCS.

4. B ailOMHHHMEBOM COCYA€ MOXHO pacmiaBHTh LIMHK, T.K. TeMmeparypa
TUIaBJIEHHS aIOMUHHA BhIlIE TeMIIEpaTyph! MUIABJIEHHUA LIHHKA.

5. Temnepatypa rasiexsus prytH —39°C. B paiioHax ¢ XOJOAHbIM KIHMaTOM
Temneparypa Moxer ObiTh U GoJiee Hu3Koil. TemnepaTypa miaBneHus cnupTa
—114°C. [To3TrOMy HCMONB3YIOT CIHPTOBBIE, 3 HE PTYTHBIEC TEPMOMETPBI.

YnpaxHenne 8

1. Temneparypa UIaBICHHA BbIILIE Y TeNa I, T.K. NOCTOAHHBIA Y4acTOK y HEro
BbIIIC. Y/IENbHAR TETLIOTA MJIaBieHHS 6onbiue y Tena I, T.k. BpeMs [UIaBiCHHA y
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Hero Gonbuwie (nocrosHHbIH yuacrok JuinHHee). Tennoemkocty ten | u Il pas-
AHYHBY, T.K. PA3IHYHEL YIITEI HAKJIOHA KPHBBIX (HE Ha MOCTOAHHBIX YHaCTKax).

2. Her, He Gyaer, T.K. He OyJeT NPOHCXOAUTH TEILIONEPENAUH.

3. Heu3pectHo OyAET /K JieA TaATh WK BOJA 3aMep3aThk. Ecn Temneparypa
OKPYXaKllUero BO3JyXa OTpHLATEAbHas, TO BoAa OyAeT 3amep3aTh; €CJH
NONOXUTENLHAA, TO JIE] TaATh.

4.
JHauo: Pewenne.
m =4 kr O = hm;

A=3410" 0=3410""7 - 4xr=13610°lIx.

Haiitn O. Orser: Q= 1,36-10° Ilx.
5.
Hano: Pewenne.
m =20 kr ) 5 E_)K_ 5
D Qi=km; Q) =20kr-0,2510" . = 510" Ix.
A=02510"" .
2) O =cm(t,—ty) + Am;
=27°C i
Q=
=327°C
c=140 Zox +20 kr - 0,25 10’ﬂ"‘ =1,34-10°IIx.
kr-°C
Haiitn O, Os. Otser: O, = 5:10° JIx, O, = 1,34-10° [1x.

YnpaxHeuue 9

1. JlyxH BLICBLIXAIOT GBICTpEE B BETPEHYIO NOrojy, Y€M B THXYIO, T.K. BETEp
YHOCHT BBUICTEBLIHE H3 JYKH MOJICKYJIbl BOAbl, H OHH HE MOTYT BEPHYThCA.
Jlyxu GeicTpee BLICHIXAIOT B TCIIYIO MOMOAY, YeM B XONOAHYIO, T.K. UMEETCH
6onbie GBICTPLIX MOJICKYIT, CTOCOOHBIX BHJIETETb C MOBEPXHOCTH JIYXKH.

2. Yait octbiBaeT ObicTpee, €C/iH Ha HErO AYIOT, T.K. MOTOK BO3AYXa YHOCHT
BLIIETEBLIME MOJIEKYITbI BOJIbl, H OHH HE MOTYT BEpHYTLCA. BuuieraloT nuiub
Haubonee GLICTPLIE — «rOpsAYME» MONEKYIIEI, 4 3HAYUT CPEHAS KHHETHYe-
cKas JHeprus (a Kak CeACTBHE TeMIEPATYpa) NMOHHUKACTCA.

3. [ToT oxnaxxgaer Teno B Kapy, T.K. Hcnapaercs.

4, B cyxOM BO3lyX¢ HCMIAPEHHE HAET aKTHBHEE, YEM BO BIAXHOM, JTO 3Ha-
4HT, 4TO TEMIEPATYPA KOXKH 33 CHET HCIAPEHHs MOTA B CYXOM BO3AYXE HH-
e, ueM BO BIaXHOM. [103TOMY xkapy B CyXoM BO3JyXe NepeHOCUuTh Jierye.,
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5. Bona B cocynax u3z cnaGooGox:KeHHOH TIMHBI XOJIOJHEE OKpPYXAKLWero
BO3AyXa Mo.cheAyomeif npuunHe. Boaa npocaunBaeTcs ckBo3b MOpPHI B CO-
CyZie ¥ C MOBEPXHOCTH COCya HcnapsieTcs. [1py 3TOM OHa OXJIaxaeTcs.

6. Bona ucnapsercs Guictpee B 6Moale, T.K. Y HEro GoNibllie NOBEPXHOCTE,
COTPHKACAIOMAACA C BO3AYXOM. ’

7. TlpHcTBONBHBIE KPYTH OEPEBLEB MOCIE MOJIMBA MOKPBIBAIOTCH CIOEM M-
PErHOA, HaBO3a HJIH TOp(ha 1A YMEHBLICHUS HCIIAPEHHS BOALI.

Yuopaxuenne 10

1. 370 3HauMuT, YTO AN 06pa3oBaHMA Napa H3. BOALI Maccoi 1 Kr npu Temne-
patype 100°C neo6xoaumo 3aTpaTHTh 2,3-10° [k SHepruu.

2. DTO 3HAYMT, YTO MPH KOHAEHCAUMH AMMHAKa Maccoil | Kr Bhiienserca
6
1,4-10° Tx aHeprun.

3. U3 npuBeseHHbIX B TaGnuile BewecTB HaHGollee CHIILHO YBENH4YHBAETCH
BHYTPEHHAA JHEPrHA y BOJ(bI. DTO CBA3AHO C TEM, YTO Y HEE cCamas BhICOKAA
TensnoTa napooOpa3oBaHHA, a, 3HAYHT, 1) €€ NEPEBoJa B nap HeOOXoaHMo
3aTpaTHTh Haubosblyi0 dHepruo. [1o 3aKOHY COXpaHEHHS SHEPrHMH OHa
nepeineT BO BHYTPEHHIOW.

4.
JaHo: Pelnenue.
m=150r=0,15kr | OQ=Lm;
LS o LK ;
L=2310° 0=2310°" 7 - 0,15 kr = 3,45-10° [l
Haiitu Q. Otset: Q = 3,45-10° JIx.
5.
HaHo: Peurenne.
m=5kr; 1,=0°C Q=cm(t,— 1)+ Lm;
t,=100°C )
2 Q= 4200 °C -5 kr - ( 100°C — 0°C) +
o= 4200 2% . i ,
xr-°C +2,310° - Skr=136-10" x.
L
L=2310°
Haiitu Q. Orser: Q= 1,36-107 k.
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6.

Jauo: Pewenue.
m=2xr; ,=0°C | D) Gi=cm(t;—1);
f = 100°C o= X (100°c-0°c) =
kr°C
c = 4200 Ax = 8,4-10° JI.
kr-°C

II* 2) Q2=Cm(’z—t])+Lm;
L=2310°" '

Kr 0, = 42002 2 xr - (100°C - 0°C) +

Kr-°C
+2,310° - 2 kr=5,44-10° Jx.

Haiitu ), 0,. Oteer: O, = 8,4-10° [xk; O, = 5,44-10° [Ix.

Ynpaxuenne 11

1. Bokpyr saapa yriepoja Bpalaerca 6 3/IEKTPOHOB, 3HAYHT, NPOTOHOB B
aape yrnepoaa 6. Beero uactuu B sape 12; Torna KOJHYECTBO Heu'rpouoa
paBHO 12 -6 = 6.

2. Ecnn OT aToMa refiHa OTACNHIICH 3NCKTPOH, TO OCTaBLUAaACA 4YacTHLA Ha-
3bIBACTCA MOJIOXKHTCIIBHBIM HOHOM, €€ 3apsa PAaBCH MOAYJIIO ¥ NMPOTHBOMNO-
JIOXKCH MO 3HAKY 3apAany 3JCKTPOHA.

Ynpaxunenne 12

1. DGOHUTOBYIO NANOYKYy MOXHO HAJICKTPH30BaThb TPEHHEM, T.K. OHA JH-
INEKTPHK, @ METAIMUECKHH CTEPHKEHD HENB3A, T.K. OH POBOIHHK.

2. Ilpn nanuse 6eusnHa kopnyc GEH30BO3a COCAHHAIOT C 3EMJICH METALIH-
YECKHUM NMPOBOJHUKOM, YTOOBI ¢ MALIHHEI CTEK BECH 3apAi. DTO HEoOXoau-
MO, 4TOOBI B 6EH30B03 HE yJapHiia MOJIHHS.

Yopaxuenne 13

1. 'naBHBIMH YaCTAMH IUTENCENBHOM BHIKH ABJIAIOTCA 1BA MCTAJIHYCCKHUX
IITBIPbKA, KOTOPHIC BCTABIAIOTCA B PO3CTKY. OTH ABA WITHIPbKA HE ROJIXKHbBI
CONMPHKACATLCA, YTOOB! HEe GBIIO KOPOTKOrO 3aMbelkaHHA, [1o3ToMy HX nome-
AT B KOPITYC M3 AH3NEKTPHYECKOM I1aCTMACCH.
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2. Y1o6el Kaxabiii 3BOHOK MOxcHO | 3. UTOGBI MOXHO ObLTO 3BOHHTH H3
6bU10 BKJIIOYATD OTAEABHO, HX Ciie- | ABYX pasHbIX MECT, 3BOHOK H JBE
LyeT COCOHHHTb CleAyOUWMM 06- | KHOMKH CJCAyeT COCIHHHThL clie-
pasoM: JLytolHM obpa3oM:

| e

S | L:

4|

4. Takan npoBogka MOXeET ObITh NMPHUMEHEHA, €C/IH JaMny Heob6XoaHMO
BKJIIOYATh ABYMA pyGHIbHHKaMH, HAMPHMEP, ABYM Pa3HbIM JIOASM.

5. Lin¢poii 1 oTMeUEHBI ABa rajbBaHHYECKHX 3IEMEHTA, UHPOH 2 — ek~
TpHYecKas JaMna, nugpo# 3 — BelKIOHATEID.

=

Ynpaxnenune 14
1. 2000 MA =2 A; 100 MA = 0,1 A; 55 MA = 0,055 A; 3 kA = 3000 A.

2.
Jauo: PemeHue.
1=14A g=1tg=1,4 A-600c=2840 K.
t=10MuH =600cC .
Haiitu q. | OtBer: ¢ = 840 Kn.
3. '
Hano: Pewenne.
1=03A Y1066l HARTH YKCIIO 3NEKTPOHOB, NMPOIICANX Ype3
t=5mun=300c nonepevyHoe ceYeHHe CIHPAIH ICKTPHUECKOH Jiam-
e=1,610"Ka Nbl, HAXO HAHTH 3apAL g H pa3sJeHThL €r0 Ha 3Have-
HHE 3IEMEHTapHOTO 3apAia €.
g=1It;q=0,3 A-300c=90 Ki;
N =-q—; N :—90%.25,6.]020_
e 1,610 Kn
Haiitu M. Orser: N=5,6-10° 3IEKTPOHOB.
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Ynapaxuenune 15
LOSA.

2. HyxHo 3TH ABa amMnepMeTpa BKIIOYHTL OJHOBPEMEHHO H NOCIEA0BATEb-
HO B uenb., Ecau npu 3TOM mokaszaHHA aMnepMeTpoB OyAyT coBnaiath, TO
TIOKA3aHHS HCCNEAYeMOro amnepmerpa OyayT NpasHIbHLIMH, B NPOTHBHOM
€lly4ae — HeT.

3. LleHa neneHHs LIKajl amMnepMeTpoB, HI0OpaXeHHbIX Ha pHcyHKax 60, 61
yueOHuKa, pasHa 0,2 A. UMK MOXHO M3MEPATH CHIly TOKa 10 3 A.

Cuna toka paBha 0,3 A: Cuna Toka paBHa 1,5 A:

1 2 1 2
o\<;u\<&<<3 . ;

4. Hano oaHoBpeMEHHO BKIIOYHTB 3TH ABAa aMIEPMETPa B LENb, B KOTOPOH
MOXHO MEHATb CHITy Toka. Kaxkaplii pa3, H3IMEHAA CHJly TOKA B LENH HA LECHY
CAMHHLE! JIEICHHS TOYHOTO aMnepMeTpa, HYXHO HAHOCHTb JCICHHS Ha ellle

HE NPOrpaayHpOBaHHbIH aMnepMeTp.

Yapaxueune 16

1. LieHa neneHus BONLTMETPA, H30OPAKEHHOr0 Ha PUCYHKE 65 a) yueOHHKa,
pasHa 1,5 B.

Hanpsixenue pasto 1 B: Hanpsixenue pasto 0,5 B:

6 9
3 12 ’ 3 § 12

Hanpsxenue pasho 2,6 B:

3 12

2. lleHa JeneHHA WKaALl BOJBTMETpPa, H300paXk€HHOTO Ha pHCYHKe 66 a)
yueOnHka, pasna 1,5 B. Hanpsxenue, KOTOpoe OH MOKasbiBaeT, PaBHO MpH-
Onnxenno 4 B,
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Jauo:
U=2B
I,=0,4A
L=08A

Haiitu U,.

JHano:
U=2B
=05A
U,=4B
U=1B

Haiitu 1, 5.

&

Ynpaxnenne 17

®

Pewenue.
I, 08A

Cujla TOKa B LENH YBEJHYHJIach B —==————=2pa3a.
Iy, 04A

HanpsxeHHe yBEJIHUHBAETCA BO CTOJIBKO Ke pa3, BO CKOJIb-
KO pa3 yBEJIHYHBAETCS CHJIa TOKa, T.€. :

Uy=2U,=2-2B=4B.
Oreer: U, =4B.

PeuicHue.
Cuna Toxa B LeNH H3MEHSAETCA BO CTOJILKO XKe pa3, BO
CKOJIbKO pa3 M3MEHSETCA HanpskeHue. B nepBom ciyuae

U, 4B
HANPAXKCHHE YBCJIHYHIIOCE B —==—"5 2 pas3a, a, cie-
U 2B

J0BaTe/IbHO, CHJIAa TOKA TOXE yBeJIHuusach B ABa pa3a: [
= 21| =1A.

Bo BTOpOM ciyuae HanpskEHHE YMEHBIIHIIOCh B 2 pa3a, a
3HaYHT, CHJIa TOKA TOXE YMEHbIUWIach B ABa pa3a:

OtBer: 1 A; 0,25 A.
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Ynpaxnenue 18

- | JI+

T |

B AaHHOM onbiTe NOCPEACTBOM BK/IIOUEHHS B LML PA3JIMYIHLIX NPOBOAHH

BBIACHAIOT, YTO CHJIA TOKA 3aBHCHT OT CONPOTHBJICHAS NPOBOHMKA.
2. 100 MOM = 0,1 Om; 0,7 kOm = 700 Om; 20 MOM = 20000000 Om.

3

Jano:
I=05A
U=1B

Haiitu R.

1.
Jano:
U=220B
R=500mMm

Haiitn /.

2.
JHano:
I=0,7A

R=3100m

Haiitn U.

3.
Jlano:

U=150B
I1=0,01 A

Haiith R.
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PelueHue.

R=£; R=£—=20M.
1 05A N

Oreer: R =2 Om,

ynpaxmenne 19

PeweHue.
Cuny Toka onpedensiem no sakoHy Oma;
1=£; I= 2208 =44 A.
R 50 Om
OtBer: /=44 A.
Pemenue.

Hanpsxenne U Haxoqum 13 3akoHa Oma:
U=IR;,U=0,7A-3100m =217 B.
Orser: U=217 B.

PemeHue.
ConpoTtusnende R HaxoguM U3 3akoHa Oma:
R =_l1_=_l_5_(22_= 15000 Om = 15 kOm.

I 001A

OTtser: R =15 xOMm.



4. ConpoTrHBieHHe NpoBOAHHKA paBHo 4 OM.

5. B cnyuyae onbita Ne 2 Ha pHcyHke 71 B 1ienb OyaeT BKJIOUYECH NPOBOAHHK CO-
nporusneHueM 2 OM, a amnepMerp Oyaer NokasblBaTh CHIY TOK2 B LIEIH, paB-
Hy10 1 A. B cnyuae onbita Ne 3 Ha pHCYHKE 71 HHYETrO HE H3MEHHTCS.

6. R=40m.

7. BonbluMM CcONpOTHBICHHEM oO6Janaer npoBogHHK B. Conporusneuue
npoBoaHHKa A pasHO 2 OM, a npoBoaHHka B — 4 OMm.

Ynpaxxenue 20

JaHo: PeuieHue.
L =20cM=0,2m | Bonee anuHHbi npooa oGnaaaer GOMBIWIMM CONpPO-
L=16wm™ THBJIEHHEM, T.€. CONPOTHBIIEHHE NMPOBOAA UTHHOM
P1=P2=p L, = 1,6 M Gonbuie COMpOTHB/IEHHS NPOBOAA JUTHHOIA
Sl = SZ = 1| 0 2 M,
L R, | 1,6
R _c_ Ry=cZ;2_2__0M_
S S R I 02m

R, OTBeT: COnpOTHBJIEHHE BTOpPOro npoeoja B 8 pas

Haiirn R 6onbliIe COMPOTHBIECHHS NEPBOTO.
1
2.
a) lano: PeuieHue.
I=80cm=0,8Mm ]
§=02mm’ R=c<:
Om-mmM
p=0,028 Ov-mm®  0,8Mm
R=0,028 . =0,112 Om.
M M 0,2md

Hafitu R. Oreer: R=0,112 Om.
6) Hano: Pewmennue.
I=400cM =4 M ! :
§=0,5 M’ Recl R=0a O M __ o0

o 2 S M 0,5 MM’
p=042 0

M

Haiitu R. | OtBer: R=3,2 Om.
B) JlaHo: Pewenne.
1=50cmM=0,5Mm R= I
5=0,005 cM” = 0,5 MM’ Y

Om-Mm? .
p=0,5——— R=0s ML OSM oo

M M 0,5 e

Hatitu R. OtBer: R=10,5 Om.
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Haiitu 1

4.
Hano:
I=150mMMm=0,15m
$=0,02 MM’
2

p=0, M MM”

[=250MA =0,25 A

Peuienue.

U
Cuny Toka HaxoAMM Mo 3akoHy Oma: [ =; , aCo-

-nmpoTuienue no gopmyne: R = CE .

Ommd 13,75m
M 0,lm
2208 isa
151,250Mm
OtBet: /=~ 1,5 A.

R=1,1

=151,25 Om;

Pewuenue.
Hanpaxenue naiiaem no sakony Oma: U= IR, a

]
compoTHBieHHe no popMyie: R = c—§ .

R

Lo Omad 015w
oM 0,02md
U=0,25A-0,75 Om ~ 0,2 B.

= 0,75 Om;

Haitu U.

Otser: U=0,2 B,

Yupaxnaenue 21

1. JleficTBHe peocTaTa OCHOBAHO Ha CMEHE MMPOBOJAHHKOB B LIEMH MOCPEACT-

BOM NEpEKIoUaTens.

2. 12 OM. YTo6r1 cCOMpOTHBICHHE YBENUYHTS elle Ha 18 Om, Hago nmepekito-
yaTeNb yCTaHOBHUTL B CaMoe KpaliHee MpaBoe MOJIOXKEHHE,

3.

H- |

/
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Jano: Pemenne.
R=200m . 2
S=3 MM R=cé;1=£s.;1=g)_9ﬁ_".'“_2=150m
Om:- vt M YL L
p=04 M
Haiitn / Oteer: 1= 150 M.
Ynpasknenue 22
1
JHaxo: Pewenue.
Ri=40mMm Hanpsxenue Ha Kaxka0M H3 MPOBOAHHKOB HaHaeM
=6 Om u3 3axoHa Oma:
I=02A U=IR; U =02A-40mM=0,8B;

Haiitu U, U, U.

3000
2. Hano n=
50
3.
JaHo:
U=220B
n=2

Haiitn U, Us.
4.

Uy=1IRy; U;=02A-60m=1.2B.

O6ulee HanpsXeHHE NPU TMOCACAOBATENLHOM CO-
€AMHEHUH NMPOBOJAHHKOB HalaeM No q)opMlee

U=y +U;U=0,8B+12B=2B.

Orteer: U| 0,8 B, Uz‘lZBU 2B.

= 60 naMn BKIHOYHTH NnoCNeA0OBATC/ILHO B LEMNb.

Pemenue.
Ha kax0ii u3 namn Gyaer oauHaKoBoe HANPSXEHHE.
| Otser: u, U, = 110B
+

Ri Re Rs
—®-—4 — |

= IF—J~I

89



Hawo: Pewenne.

U=6B O6uiee CONPOTHBNEHHE B LK HaiaeM no dop-
Ry =13,50M Myne: '
R2~3OM R=R|+R2+R3;
R;=20mMm R=13,50M+30mM+20mM=18,5Om.
. Cuay ToKa B UCTIH HaiaeM o 3akoHy Oma:
I =£; 1 =—ﬂ—z0,324 A,
R 18,50m

HanpsxeHne Ha KOHUAX Kaxaoro u3 noTpedu-
Teneit Halinem U3 3akoHa Oma:

U=IR; U =0324A-13,50M~44B;
Upy=1IR;U;=0324 A-30m =~ 1B;

U} =]IRy; U3 =0,324 A-20mM~ 0,6 B.

Haiitu 1, Uy, U, U;. Orser: 120,324 A,U,~448B,

U,;= 1B, U;~ 0,6 B.

YnpaxHeHnue 23

1. _
Hano: Pewennue.
R, =10 Om Cuny Toka B KaXJIOM MPOBOAHMKE HaHJICM MO 3aKOHY
R, =150mM Oma:
U=12B 1
I =—q-; I = 2B =1,2A;
R 10 Om
U 12B
12=_; 12= =0,8A;
R, 150m
Cuna Toka 10 pa3BETBICHHA HAXOAHUTCA no dopMyne:
I=h+1I=12A+08A=2A,
Hatitm [, I,, 1. | Oter: I, =12 A,L,=0,8A,7=2 A.

2. Jna Toro, uro6el Ha kaxaoM GbiToBoM nmpubope Gbuio OMHAKOBOE Ha-
npakeHue, pasioe 220 B.

3.
Hano: Peuenne.
R, =200mM Cuny Toka Ha KaXx/0M U3 noTpebHuTene Hailiem no
R, =40 Om 3akoHy OMa:
R, =24 Om U 24B
= L=—; I, =———=12A;
_ U=24B 1 R 'S 200m
R, 40 Om
I = i . 24B -1
R, 24 Om
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O6uyo cuny Toka HallzeM no popmyne:
I=L+6L+5;I=12A+06A+1A=28A.
O6ee conpoTHBIcHHE HaliaeM U3 3akona OMa:

U, p_uB
I 2,8A

=~ 8,6 OM.

Haiitn 1[', Iz, 13, l, R.

Omer: [[1=12A, L=
I=28A, R~ 860»4

06A,L=1A

4. TMoToMy 4TO B NEPBOM Clyyde YBENMUHBAETCA AJMHA NMPOBOJAHMKAE, BO
BTOPOM CJTy4ae yBENMHYHUBAETCA MIOLIAb MONEPEHHOr0 CEHEHHA.'

s.
Jauo: Pewenue. -
=4 OM Cuna TOKa B TpeTbeM MPOBOAHHKE paBHA NOKa3aHH-
=60M AM amnepMerpa: /3 = [, = 1 A. Hanpaxenue Ha
R;=120M TPETLEM NPOBOAHHKE Haliem H3 3akoHa Oma:
Ry=20M Us=hLRy=1A-120mM=12B.
L=1A HanpseHHe Ha BTOPOM MPOBOAHHKE PaBHO Hamnps-
MEHUIO HAa TPETbEM, TAK KaK OHH COEAMHEHbLI Mnapa-
JgensHo Apyr ¢ apyrom: U, = Us; = 12 B.
Cuny ToKa BO BTOPOM NPOBOJHHKE HalifeM Ao 3aKO-
U
Hy Oma: I =.—2=—-————12B =2 A. Cunel ToKa B nep-
R 60m
BOM M YETBEPTOM NPOBOAHHKE OAHHAKOBBI:
1| =14=12+13;[| =14:2A+ 1A=3A.
Hanpsmxenue mexay Toukamu B u C:
Upc=U,+U;=12B
Haiitu Ugc,lh Orser: UBC_‘ 12B l| 3A 12 ZA 13— lA
VA I,=3A.
Yupaxuenue 24
1.
Jano: Peuwrenue.
t=30mMuu=1800c | A=Un;
I=05A A=12B-0,5 A-1800 ¢ = 10800 Ix = 10,8 x/Ix.
U=128B
. Haiitu A4. Orteer: A = 10,8 x/Ix.
2.
JlaHo: Pewenue.
U=35B U 3,5B
R=140Mm A=U I = 1-—1 40 =0,25 A;
M
1=5mu=300c | 43 5B.025A300 c=262,5 Jx.
Haiitu A. Ortber: A =262,5 Jix.
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Jawo: Pewenne. ~
R, =R,=50mMm I1pH nocnenoBarensHOM COSAHHEHHH!:
U=458B U
A] = Ullt; ll =—.
: 2R
Ipu napannensHOM COCAHHEHHH:
AZ-‘Ulzt; 12= U =£j'.
R /2 R
A I
Orciona: —+=-2=4,
4. I
A
Haiitn —% . OTBeT: A =4,
’ 1 1
Ynpaxknenune 25
1 '
JHano: Pemenue.

U=127B; I=0,6 A

P=ULP=127B-0,6 A=76,2BrT.

Haiitu P.

2
JHano:
U=220B; I=3A

| Oreer: P=76,2 Br.

Peiuenue.
P=Ul,P=220B -3 A=660Br.

Haiitu P.
3. '
Hano:
t=14=3600c
P,=0,001 kBr=1Bt
P,=200Br
P; =5 kBTt = 5000 Bt

| Otser: P = 660 Br.

Peutenne.

A= Pt

Ay =1BT13600 c = 3600 x = 3,6 xJ{x;
A, =200 BT-3600 c = 720000 Ax =

= 720 xJx;

A3 = 5000 Bt-3600 ¢ =

| = 18000000 dx = 18 M1x.

Haiitu Ah Az, A}.

Oteer: A= 3,6 kJlx; A= 720 x/Ix;
A= 18 MIIx.

4. lannoe 3aanue npoJenakte caMoCTOATENBHO.

1

Ynpaxnenne 26

Hano: Pemenue.

P=0,6 xBr A=Pt; A=0,6 kBt-1,54=0,9 kB1-u4.
=15y

Haiitu 4. | OtBer: 4 =09 kBru.
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2.
Jano: Pewenue.

P|=P2=60BT A=P|’+P2’+P3’+P4’=2P|t+2P3’;
Py=P;=40 Bt t=304;1=30-34=90uy;

n=3u4 A=2-0,06kBr-90u+2.0,04 kBT-90u=
= 18 kB1-u.
Haiitu A. OtBer: 4 = 18 xBt-u.
3.
HaHo: Pewenne.
U=220B A=30A4P 1, + Pty + P3t5 + P L),
P, =40 Bt =0,04 xBt A=30-(4-0,04kBr-44+0,8xkBr-1u+
=4y + 1 kBt - 0,5 4+ 0,6 kBT-0,5 u) = 67,2 kB1-u.
P, =800 Br=0,8 kBt
’2 =1y
£3=1000Bt =1 kBt
L= 0,54
P,=600Bt=0,6 kBt
= 0,5 4
Haiitu 4. OtBet: A = 67,2 kBTru.

Ynpaxuenune 27
1

JHauo: Peluenne. .

t=30 mun = 1800 ¢ | Konuuectso Tennotel Q naiizem no sakony Jlxo-
R=200mMm yas-Jlenna: Q@ = FRe.

I=5A Q=(5A)*- 20 Om - 1800 c = 900000 .
Haiitu 4. | OTBer: Q=900000 Jix =900 kx. -

2. Jina Toro, 4toGb!l NPENOTBPATATH PasMbIKaHHE LIETH.

3. HanpsxeHue Ha CIHpaIH 3HAUHTENILHO GOJbLIE HAanpsXeHHs, pacnpene-
nsemMoro Mexay npoBofgamu. CrniHpanb packajsieTc, a NpOBOAAa MOYTH He
HarpeBaloTCs, MOTOMY YTO CONPOTHBIECHHE CNHPAIH BO MHOTO pa3s GoJblie
COTPOTHBJICHHA NMPOBOAOB. JTa PasHHUA KOCTHIACTCA 3a CHET WCMNOJb30Ba-
HHA JUIS CMHPAJH NpPOBOAHMKOB C YAC/IbHBIM CONMPOTHBACHHEM, MHOTO
GOJILHIMM YIEABHOTO CONPOTHBJICHHA MPOBOAOB.

4. B Gonblued creneHH HarpeeTcd HHKENHHOBas NpOBOJNOKA, T.K. Yy Hee

yAeNLHOE COnpoTHBEHHE Gonblile, 4eM y MEAHOHN H CTAILHON NpPOBOJIOK.
YnpaxHenne 28

1. Hano B/IIOYHTB B ek peocCTar.

2. loMeHATb NOTIOCH HCTOYHHKA TOKA.
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3. VBeAHYHTL YHCIO BHTKOB B JJICKTPOMArHHTC H BCTAaBHTh HKENEIHbIH cep-
ACYHHK.

4. UsmeHenneM cunsl TOKa, YHCJIAa BHTKOB B JJICKTPOMArHHTC H BCTABJICHH-
€M-BBIHHMAHHEM XKEJIC3HOIO CCpACYHHKA.

YnpaxHuenne 29

1. TIpoxckTop, cBeua, 38€3Abl, 0rOHb, COJIHLE, MOJTHHA.

2. Ecn 6Bl CBET pacnpoCTPaHACA He NPAMONHHERHO, TO GOpMbI MONyTeHeH
ObinH OBl HHbIE MK TeHel W moayTeHe# BoBce Obl He Oblno.

3. Uenosek, HaxoAsWHHCA B 00J1aCTH TEHH NPH COJIHEYHOM 3aTMEHHH, He
BHAMT ConHua, Tak Kak JIyHa 3akpbiBaeT €ro mojHocThi0. Yenosek, Ha-
XOAAIHNCA B O6JaCTH MONYTEHM MPH COMHEYHOM 3aTMEHHH, BHIAHT
TONIbKO YacTb ConHla, Tak Kak JIyHa 3aKpLIBAaET €ro He MOJHOCTLIO.

Ynpaxuenne 30

1.

]

)

1

i

45° | 45°

2.0°
3
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Ynpaxnenue 31

1. Nokaxem paBeHcTBo ASOO, u AS,00,, a 510 Gyaer 03Ha4yaTh, 4YTO pac-
CTOfIHHE OT 3epkana A0 TOYKM M PACCTOSHUE OT 3epkana A0 H3oOpaxeHHs
TOukH paBHbl. ASOO, pasen AS,00,, Tak kak £S0,0 = £85,0; 0 90° — a,,
LS00, = £85,00, =90°, 00, — obuias cTopoHa.

2. [IpuHUMN AeHCTBUA OCHOBAH HA OTPAXEHHH OT
3epkana. CBeTOBOH Jlyd, OTpaxaich OT NEPBOro 3ep-
Kana, nonagaeT Ha BTOpOE, a8 3aTeM — B IJIa3 4elio-
Beka.

3. HeiictBue npubGopa, H306pakeHHOr0 Ha PHUCYHKE
136, ocHOBaHO Ha OTpaXEHHH CBETA OT 3epkajl. ITOT
npuGop MoXeT ObiTb HCMONb30BaH AR MPOCMOTPa
MECTHOCTH 33 BLICOKHM MPENATCTBHEM.

4. YronkoBsilf oTpaxarenb, MOCTPOECHHbIH Ha TPEX MIOCKHUX 3epkanax.

Ynpaxuenue 32

1. 0°.

2. MpH NOCTPOEHHH MPENIOMIECHHOTO Jlyda B K@XKAOM Cllydae yYHTbiBalTe,
YTO CTEK/I0 — Cpelia ONTHYECKH Goliee NIIOTHAs, YeEM BO3AYX.

3. Ua-3a npenomienns ceera.

4,
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5

RLE

Ynpaxuenne 33

1. OnTHueckas cHMJa JTHH3bI, pacnoNokeHHOH Ha pucyHke 148 6) cnesa,
6onbiue.

2.
Hano: 1 1
D=-1,6 anp Pewenne: F = 3 : -m =-0,625 M.
Haiitu F. OTeer: F=-0,625 m; C.HOMOUII:IO TaKOH AHH3H AeicT-

BHTECABHOC u306pa)KeHHe NMONYYHTHL HEJIB3A.

Ynpaxnenue 34

1. l/laoGmeeHue NnpeaAMeETa ABNACTCA ACHCTBHTENLHBIM, MEPCBEPHYTHIM, €50
pasMEpBi CXOAHBI C pasME€paMH caMOIo npeaMera.

N\
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4. Tlo Mepe NpoABHIKEHHS NPEAMETA OT TOUKH 4F Kk Touke 2F ero Hsobpace-
HHE YBEJIHMHBAETCA W yAanfeTca oT JuH3bl. TIpH 3TOM H300pameHHe npea-
MeTa ABJAETCA YMEHbUIEHHBIM, ACHCTBUTE/ILHBIM, NepeBepHyThIM. [1pn npo-
JABHXEHHH NpeamMeTa oT ToukH 2F k Touke F ero nsobpaxeHue yBennunBa-
ercs u ynanserca oT auu3bl. [Ipn oToM n3obpakeHHE ABNACTCA YBENHUYEH-
HBIM, AeHCTBHTENbHBIM, NepesepHyThIM. I1pH MpoaBHXKEHHMH npeaMera OT
TOUKH F K LEHTPY ONTHYECKOH OCH €ro H300pak€HHE YMEHDBLUAETCA H NpH-
6auxaerca k annH3e. [Ipu 3TOM H30OpakeHHE NpeaAMETa ABJIRETCA YBEAHYEH-
HBIM, MHHMBIM, MPAMBIM.
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3apanun

3ananne 1

MNocne 25 aBusenuit MoHera crana Tenoi, nocie 60 — ropaueif. Ot-
CIOAa 3aK/II0YAEM, YTO BHYTPCHHAA HEPrHA MOHETHI YBEAHYMIACH 33 CHET
COBEpPLIEHHA paboThI.

3amanne 2

1. ina Toro, utoObl BoAA 3akunena, Tpebyerca 2 MHH, a JJIA TOTO, 4TOOB! el
paciIaBUIICA U NOMyueHHas BOJa 3akunena, 6 MuH. T.k. Ha MIKTE 33 CUeT ro-
perHus rasa BLACNAETCA OJHHAKOBAS SHEPrUA B ENHHHIY BPEMEHH, 1N 3aKH-
naHuA BoAbl B 6ake cO bAOM YHEPrHH TpaTHTca Gonblue. 310 MoATBEPXAaeT
TOT akT, YTO ANA MIABAEHHA bja TpeOyeTcs SHEprua.

2. loknan « AMopdHLIEe Tenax».

OCHOBHBIM OT/IHYHEM TBEPABIX TEM OT KHAKOCTEH W ra3oB ABIAETCA TO.
4YTO OHM CMOCOOHBI cOXpaHATb 00bem U popmy. C MONEKYAAPHOH TOYKH
3peHHs ITO 06YCNOBNECHO HATMUMEM B HUX KPUCTaIHueckoil pewerku. [pu
poCTe KpHUCTala B €CTECTBEHHbIX VCIIOBHAX OH 1ipHHHMaeT $opMy MHoro-
rpamiiuka. TBepable Tena XpynkH W MIABATCA NP CTPOro OMNpEACNEHHOM
TeMmrneparype.

XKuakocty cnocobHb! COXpaHATE 00BEM, HO B OTIIHYHE OT TBEPABIX TEl
OHH MpHHUMAOT dopMy cocyaa (00nanaloT TekydecTbio). Monekynbl xkua-
KOCTH pacrio/loxeHbl 6ecrnopaaouto.

OnHako CyLUECTBYIOT TakHe TeJa, KOTOpbie NMPOABMAAIOT CBOHCTBA Kak TBep-
AbIX T€N, TaK U kuakocteil. OHu HaspiBatoTca aMopdHbiMK Tesiamu. K HuM oT-
HOCSATCA CTCKJIO, CMOJIA, 300HHUT H T. A. Eciin B34Tb, Hanpumcep, KyCOK CMOJBI H
TI0JIOXUTb €ro Ha AOCTaTOYHO ROJTIoe BPeMA B COCyd, TO CMOJIa pactedeTcs H
npuMeT (opMy 3TOrO cocyda. DKCNEPUMEHTAIBLHO OBbINO YCTaHOBIIEHO, YTO Te-
Yer AaXE CTEeKN0. ITO NPOABJICHHE CBOACTB XHAKOCTH. ECM *e no kycky cvo-
JIbl CHJILHO YapHTh, TO OH MOXET PasOMTECA Ha OCKONKH. 3TO MpOABNEHHUE Ta-
KOO CBOHCTBA TBEPABIX TeJl, KAK XPYMNKOCTb.

[To cBOEMy MOJNEKYTAPHOMY CTPOCHHIO aMOpPQHBIE TE1a OTHOCATCS GMibke K
KHMAKOCTAM, HO OHH 06/121A10T BO MHOTO pas GoJibLIeli BA3KOCTBIO.

Kak ObL10 ykasaHo BbllLE, TBEPAbIE TENa MIIABATCA MPH CTPOrO oripee-

- IEHHOH TemnepaType ANA JaHHOT'O BEILECTBA, JTO CBA3AHO C TEM, YTO NO-
CTynawilas 3HEPrug TPaTUTCA HA paspylLICHUE KPUCTANIHUYECKOH pEeLICTKH.
[nasnenue ke aMOPOHLIX TEN MPOUCXOAMT MO-UHOMY. B HUX HeET kpHcTan-
JIHUecKOl pewreTKH, U MOITOMY OHM HE HMEIOT ONpeaesieHHOH TeMneparyphbl
nnasneHuA. [TOCMOTPHM e, KaK MPOMUCXOAMT Mpoliecc MIaBineHus amopod-
HOTO Tena, HanpuMep cMonbi. HauHeM ee HarpeBathb. [Ipu 3TOM ee BA3KOCTh
Ha4yHET YMCHBLIATHLCA, @ CaMa CMO/a HAYHET Pa3MAr4areCA M MOCTENEHHO
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npespaw@aThcs B xkHAKoCTh. B oTOM npouecce remneparypa MEHAETCS He-
NPEpPBIBHO.

AMopdHbie TeNla HAlIM IUHPOKOE TNPHMEHEHHE B HALUEH >KH3HH.
BciloMHuM X0T# bl CTEKIA, IACTMACCHI, TOTHITHIIEH.

3ananne 3

B TennoM MecTe BOAa Hcnapuiachk 32 5 4acoB, B XOJIOOAHOM ~— 33
20 vacos. PasHHua BO BpeMEHH HCTIAPEHHA CBA3aHa C TEM, YTO HCMapeHHe
Gonee uHTeHcHBHO NpH Gonee BhICOKOH Temneparype.

3apanne 4

1. loknaa «Kak obpasyercs poca, HHER. J0XAb H CHED»,

B atMocdepe 3emau Bceraa colepkHTCA BOASHOH map. 3TO CBA3AHO C
HENpPEpPLIBHBIM HCIMAPECHHEM BOJbI C lIOBerHOCTeﬁ OKCAHOB, Mopei’i, 03¢Cp.
pP€K U T.AO. B pa3HbIX MCCTax BJIAXHOCTL BO3/lyXa pa3iHdHA: 0Ha OYCHbL Bbi-
COKa HaZl MOBEPXHOCTHIO IKBATOPHANLHBIX MOPCﬁ H OYEHb HH3Ka B MYCTbI-
X, X0Ts Boja — Masias IPHMECh B BO3AYXC, HMECHHO OHA B SHAYHTE/bION
Mepe onpezenser noroansie yciaosus. KpoMe ucnapeHus BaXHYIO pojib Hr-
paer mpouecc KOHAEHcauud. B peanbHol XH3HM KOHAEHCAUUS BOJAAHOTO
napa NPOMCXOAMT NMO-pPasHOMY: MOXeT o0pa3oBaTbCA poca WM HHeil, Bbi-
acTb A0XAb HJIH CHET. 06 3THX ABJIEHHUAX H 6)’,&61' HJATH pe€Yb B }:laJleeﬁ-
HICM. .

PaccMoTpHM. kak obpasyercs poca. B xkapkuii neTHuH AeHb ¢ NoBepXHO-
cTeil BOJOEMOB U PacCTEHHH NpoUCXOaUT Hcnapenue Boasl. Houblo TeMnepa-
TYpa NajaeT, H MOXKET JOCTHIHYThb TAKOT0 3HAUYEHUA, NIPH KOTOPOM BOASHOM
nap CTAHOBHTCA HACBHILCHHBIM. Takas TEMNIEpaTypa Ha3biBaCTCA TOYKOH
pOCHI. an 3TOM BOAAHO# nap KOHACHCHPYETCA U 0CE€AacT HA MOBEPXHOCTH
3EMIM M JIHCTbEB pacTeHHit. Pocy Mbl MOxeM HabmoAaTh paHHHUM YTpOM,
KOT1a OHa ClL€ HE HCMAPHJIach NOA ACHCTBHEM COTHEYHbIX Tyuei.

O6pa3oBaHue HHES BO MHOTOM HaroMHHaer 06pazoBaHHe poChl, HO Mpo-
MCXOIMT 3UMOH. Bo BpeMs OTTenesH BJKHOCTL BO3NyXa BECbMa BEJIMKA.
Ecnu ke nocne a2Toro temnepaTtypa ctaHeT MeHblue Hyns no llesscuio, To
CKOHJeHCHpoBaBLIasca Boaa Gyaer 3aMep3aTs. TakuM o6pa3oM, obpasyercs
uHedl. Kak 1 pocy, uHet MoxxHO HabMoAaTh YTPOM H3-3a TOTO, YTO HOUBIO
00bLIYHO X0/IOAHEE, HEM AHEM.

Ocaaky HrpaloT OYEeHb BaXKHYIO POJib B HaleH xH3HA. OObIYHO OHH 06~
pasyroTes ciaegyromuM obpasoM. Boaa B 60abLIMX KOTHUECTBAX HCNapseTcs
C nOBerHQCTeﬁ Mopeﬁ H OKCaHOB, H Nap NOAHHMAETCA HA HECKOJIBKO KHJIO-
MeTpoB BBepX. Temneparypa TaM AOCTAaTOYHA HU3Ka, H B pe3yJibTaTe nap
KOHACHCHPYETCA B BHAC MebYai lHX Kanenek, KOTopbi€ Kak Obl NnaBawoT B
armocdepe. OrpoMHOE KOJIMYECTBO THX kamenek cocrasiaser obnako. Moa
JAEHCTBHEM BO3AYILHbIX MOTOKOB OHH NMEPEHOCATCA Ha GONbIIHE PaCCTOAHHA,
MHOTA MpEofoseBas HeCKOJbKO THICAY KuaoMeTpos. B npouecce cBoero
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JABHXEHHA OHH CTAIKHBAIOTCA Mexny coGoH, oOpasys Gonee xpynHbie kan-
nu. Koraa kanaM a0cTaTouHO BRIPAcTYT, TO OHH YNaayT Ha 3eMJII0 B BHUE
Aoxaa. CHer obpasyerca anajiorH4HbiM 06pa3oM, HO TeMrnepaTypa Ha BbICO-
Te, rae Nap KOHAEHCHpYeTca, MeHblue Hyad. [Ipu 3ToM obpa3yloTca He kan-
JIH, @ KPHCTAIHKH JibAa. B eBponeifickyio yactb PoccHm ocalku B OCHOBHOM
MPUXOAAT C ATNAHTHUECKOrO OKeaHa.

2. Joknan «kKpyrosopoT Boab! B MPHpOAE».

Boaa Ha 3eMAe MOXeT HAXOAHTLCA B TBEPAOM, XHAKOM H razoobpasHoM
COCTOAHHAX B €CTECTBEHHLIX YCNoBHAX. [IpH 3TOM OHAa MOCTOSHHO MEPExo-
JAHT H3 OTHOIO COCTOSIHHA B APYroe, a TakXKe COXHbIM 00pa3oM nepemeuia-
ercd Mo njaHeTe. ITOT NPOUECC HAa3bIBAETCA KPYFOBOPOTOM BOABI B MPHPO-
Ae. OcHoBHble Macchl BOAbI Ha 3eMne HaxoaaTca B Muposom OkeaHe, cylue-
CTBEHHO MeHBLIC €€ B JICAHHKAX H B MOA3EMHLIX pe3epByapax. B atmMocdepe
BOJIbI OYEHb MAJIO MO CPABHEHHIO C yKa3aHHLIMH Bhblllie MECTaMH, HO HMEHHO
BOJAHOM nap ABNACTCA CaMOii MOABHXHOH €€ 4acTbIO.

PaccMoTpuM kpyroBopor Boibl noapobhee. C Tenno#l BoaHOH moBepx-
HOCTH aKTHBHO Hcnapsercs BoAa. B razoo6pa3sHOM COCTOSHHM OHA TIOAHH-
MaeTcs Ha OOJbLUYIO BLICOTY, M€ HaYMHAeT ABHraTbCi BMECTE C BO3AyLl-
HbIMH TEYEHHAMH. YUHTBIBAA, YTO HA TeX BLICOTAX BECHMA XOJIOAHO, TaM
BOJIa KOHJEHCHPYETCA B MHUKPOCKOMHYECKHE KanedbKH WM npu Gonee HU3-
KHX TemnepaTtypax B KpHMcTanauku japAa. Takum oGpasom, oGpasyiotcsa 06-
Jaka. B npouecce cBoero ABHXKEHHA KaneabkH JHO0 KPHCTANIHKH CTAJIKH-
BAalOTCA H MOCTENEHHO pacTyT. [lpu onpeneneHHbIX pa3Mepax OHH BbIIaAalOT
Ha 3eMJII0 B BHJIE JOXKAA WK CHera.

Ha 3emne Boga MoxeTr CHOBA HCNAPHTHCA, MOXET MPOCOYHTLCA B MOYBY,
MOXeT MoIacTb Ha NeAHHK. B nepBomM ciyuae oHa NpOJOKHUT CBOE ABHXKE-
HHe B aTMocdepe, MoKa CHOBa He BHLIMAJET B BHJAE AOXKAA HiIH cHera. Bo
BTOPOM cCJly4a€ ¢ BOAO#H MOryT NPOMUCXOAWTL pa3jiMuHbie npouecchl. OHa
MOXeET ObiTb HCMOMb30BAHA XKHUBLIMH OpraHM3MaMH M BKIIOYHTbCA B OHOJO-
rHYECKHe MpOLeCcChl, B KOTOPbIX NHOO COXpaHHT CBOI cOCTaB, HalpUMep,
€TaB 4acTbl0 KpoOB#, JHGO OyJieT yuacTBOBATh B XMMHUECKHX DEAKUHSX.
Taxxe BO/Ia MOXKET ABUTaThCA BIVIYOb 3€MANH, 110Ka HE JOCTHCHET ClOA [iH-
Hbl, HA KOTOPOM OHa OyAeT ckamIMBarbcA B BHAE FPYHTOBBIX BOA. I pyHTO-
BbIC BOJAb!I JAOBOJBHO HacTO BHIXOAAT HA MOBEPXHOCTb B BHAE POAHHKOB,
Kkaioued HaM redsepos. [IpH 3TOM OHa MOXET ONAThL K€ HCMApHThca. B
TpeTheM Cliyyae BoJa, CKOpee BCEro, MPHCOEAUHHUTCH K JEAHHUKY. JleaHuKu
YACTHYHO TAIOT, BOAA NMEPEXOAHT B KHAKOE COCTOAHHE H MOXET TaKKE HC-
napHTheA.

KpyrosopoT BoJbt B MPHpOAE — 3TO CNOXKHBIH U 1O KOHLA HE H3y4eH-
Heill npouecc. B HacTosuee BpeMs MPOUCXOAUT TasHHE JIEAHUKOB, KOTOPOE,
ecnu OyAeT NMpoAo/KaTbcAd, MPHBEAET K 3aTOMICHHIO OO/BLUMX Y4acTKOB
cywd, CuuTaercs, MITO NpHYHHA 3TOMY — HaKOMJIeHHe B aTMOocdepe yrne-
KHCJIOTO ra3a, KOTOpOe CBA3LIBAIOT C MPOMBILLICHHOH AEATENBHOCTLIO Yeno-
Beka. Tak 310 HJIH Het, HO 6e3ayMHOEe BMELIATENLCTBO B MPOLECC KPYroBO-
poTa BOJb MOXET MPHBECTH K HEraTHBHLIM AN GHocdepb! MOCAEACTBHAM.
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3. Joknan «JIuthe MeTannos».

JluTbe MeTannoB — 3TO MPOLECC, MPH KOTOPOM PACIIABIECHHbLIH MeTal
3anuBaeTcA B opmsl, rae W 3actriBaer. Takas TexHonorus o6paboTkn me-
Tanno0B H3BECTHA cwie ¢ riy6okoit ApeBHOCTH: Tak, Hamnpumep, B Erunte
HaiJieHbl JIHThie OPOH30BBIE CTATY3TKH TPETHETO THICAYENCTHA AO HalleH
Ipel. B Hacrofiee BpemMs JHThe — 9TO CNOXHbIH TEXHOJOrHYECKHI Npo-
Hece, B KOTOPOM LTHPOKO MPHUMEHAETCA aBTOMaTH3aLUA MPOM3BOACTBA.

Hau6onee npocroii cnoco6 nutsa — aHTLE B necyansie dopmbi. CHaua-
Jla M3rOTaBJIMBAIOTCA AEpeBAHHBIE WAGNOHBI, a Ha WX 6ase mecuaHeie ¢op-
Mel. [Tocne 3toro B necyanyro GopMy 3aIHBacTCA PaCI/IaBCHHBIR METaML,
KOTOpbifi MOCTEMEHHO 3acThiBaeT. [IpH yAaleHHH NOMNYYEHHOH OT/IMBKH
dopmMa paspyuaercs.

Jpyrum, Gonee 3¢dekTHBHBIM METOROM JIHTHA ABIACTCA JHTHE B MOCTO-
annble $opmel. PacnnaBiaeHHbIH MeTana 3anHBaeTca B TEPMOCTOHKHE Me-
TayMyueckue Gpopmel. [epen 3aHBKOi MX MOKPHIBAIOT CHELHANBHBIM COCTa-
BOM H HarpeBalOT A0 ONPEACICHHON TeMnepaTypsl, KOTOPYIO B AalbHeiieM
NOJNCPAHBAIOT MOCTOAHHOH. Metamn BxoauT B dopMy noa AcHCTBHEM CH-
JIbl TAXECTH, MOITOMY MONYHAOTCHA OTIHBKH, CBOGOAHBIE OT LLIAKOBLIX H
ra3oBbIX BKMOYEHHH. B nenax noBbillleHHA MPOU3BOAMTENBLHOCTH TPYy.Aa
NpHMEHAETCA KapycesbHbli cnocol, MpHYeM CO34aHbl KOMIIEKCHI, B KOTO-
pHIX Bech MpoLECE, BKAOYasA 3ajJUBaHHE pacniasa, aBToMaru3uposaH. Ciro-
coboM NMuTbA B MocTosHHble GOPMBI MOMYYAOT OTIMBKH MAaccoil OT He-
. CKOJIbKHX rpamMM 10 HECKOJIbKHX TOHH.

CaMbIM MepcrneKTHBHLIM CMOCOOOM JIMThA CUMTAETCA MHTHE MO AaBne-
HUeM. Merann 3ainBaerca Ha BHICOKOWM CKOPOCTH, Gaaronapa ueMy Xopouio
3aMONHAIOTCA BCE MOJIOCTH, 4 OTJIMBKA MOJNY4YaeTcs A0BOAbHO MioTHOH. He-
JOCTAaTKOM TaKoro crnocoba sABaseTcA o6pasoBaHHE My3bIpbKOB BO3AYXa B
OTJIMBKE, HO 611arofapsa LOCTHXKEHHAM B Hayke H TEXHHKe 3TH JedeKTh! cBe-
ZACHBI K MUHUMYMY. TIpH OTNHBKE NOA AABICHHEM MOJY4alOT BHICOKOKade-
CTBEHHBIE OTMHBKH C YHCTOH MOBEPXHOCTHIO.

. 3amaHme S

1. loxnan «Mcropus n3o6peTeHNs NapoBbIX MALIHHY.

BypHoe pa3BuTHe KanuTanusma B 18-M Beke APHBENO K HEOGXONUMOCTH
pocra A0OBIYM MOJNE3HBIX HCKOMAEMBIX, DTOT POCT OrPAHHYMBAJICA HEBO3-
MOXHOCTBIO MPHMEHEHHA Hanbonee MOWHOrO ABHraTENA TOMO BPEMEHH Ha
OCHOBE BOJSIHOrO KOJIECA /A OTKAYKH BOAb! H3 PYAHHKOB. JTO CBSI3aHO C
TeM, 4TO PYAHHKH ObUIH yacTo yraanenwl oT pek. TpeGosanca HOBbifi THR
JBHraTesns, KOTOphlif He 3aBUceN Obl OT HCTOUHHKOB BOAHOMH SHEPrHU.

Taxoit aeuratens 6ui1 co3aan T. Hetokomenom u T. CeBep B AHIIHM U
. TlanenoM Bo ®paHuun. 3to 6bUIH NepBble NapoBble MauidHbL. HX ycT-
POACTBO BECbMa PHMHTHBHO. OCHOBHBIMH JJIEMEHTaMH MApOBOH MALIWHDI
ObinK OTAENbHbIH MapoBod KOTeN, WHIHHAP, TONMOYHOE YCTPOHCTBO. DTH
MalLHHB! HE ABNK/HCh YHHBEPCANBHBIMH H MpeAHa3HaYaNHCh B MEPBYIO OYe-
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peAb Ana MOAHATHA BOIb!I. OﬂHaKO OHH NMPHUMCHAJIUCH BO MHOTHX OTpaCNAX
NPOMBILIJIEHHOCTH Ha MpoTsaxeHHH Bcero 18-ro Beka, B mepsyto ouepend B
METAIYprHH H JleconuibHOM aene. Jlenanoch 3To crefyroluM obpasoM.
[TapoBas MaluKHa noAHHMMANAa BOJY, KOTOpas, Ma/jas, Bpallaia BOAAHOE KO-
neco. Takoro poaa ycraHoBkH ObuiH BecbMa HedbGEKTHBHBI, MOCKOJbKY
MCMOJb30BaNM MeHee OHOM TpeTH MexaHudeckoi paboThl MapoBO# MalLiu-
Hbl. DTH YCTaHOBKH MOCTENEHHO COBEPILUECHCTBOBANHCH. Bbin co3nan Ganau-
CHp, KOTOPbIif MO3BONAN MOAHHMATH BOAY Ha GONBLIYIO BBICOTY 3a CYET pa3-
HOCTH MJIOWAAEH CEUEHHA NMApOBOro W BOAAHBIX WHJIHHAPOB. Pycckue yue-
HbIC TAaKXK€ BHCCIH BKJI3aR B Pa3BHTHC MapoOBbLIX BOAOMNOABEMHLIX MALUHH.
Hanpumep, H. H. TToasynos B 1763 roay npeasnioxHa HCNONb30BaHHE ABYX
uunuHApoB. K coxaneuuio, BbILICYKA3aHHBIE YCOBEPLICHCTBOBAHHA HE
CMOTJIH 3HAYHTENBHO MOBLICHTH 3G PEKTHBHOCTL MOJOOHBIX YCTAHOBOK.

Bosnukia Heo6xoauMOcCTh B co3faHHK Goslee COBEpLIEHROro ABHraTens,
KOTOpbIH cMOr OBl BpalaTh BaJ1 6e3 ruapaBaHuecKkoi mepenayd. Takue uu-
raTe/li CO3/aBalIuCh, HauuHaa ¢ 80-x rogos 18-ro sexa. HanGonee ynauno#
napoBoi MalHHOA 6€3 ruapaBiHyeckoro NpHBojAa okasanack MawHHa Jx.
Yarra. OHa 6bina BecbMa 3KOHOMHYHA 33 CYET TOrC, YTO KOHAeHcaTop Obul
OTAEfEeH OT UHAHHApPA.

HoBble kauecTtsa MapoBbIX MALIHH MO3BOJIHJIHA HCIOJb30BAaTh HX HC
TOJIbKO B MIPOMBILLIAEHHOCTH, HO ¥ Ha TpaHcnopTe. B Havane 19-ro Bexa 6bi-
nW u306peTeHbl NapoBo3bl H NAapOXoAbl, KOTOpLIE Gonec cTa T ABAANHCH
OCHOBHbBIM BHJIOM TpaHCMopTa. i

2. Jloxnan «cropus usobpereHus Typ6uH».

K nepsbiM TypO6uHaM ciieayer OTHOCHTb BORAHOE KOJECO H BETPAHOM
ABHraresb. C IpEeBHHX BPEMEH OHH HCIIONB3OBANHCH NIOABMH Ha NPOTANKE-
HHH MHOTHX BexoB. B Hauane 19-ro Bexa nosBuiuch ruapotypGuHbl. Bee
BHILUETIEPEHHCICHHBIC TYPOHHBI 001ANaNH PAAOM CYILECTBEHHBIX HEAOCTAT-
xoB. BoasHoe koneco u ruapotypOuHa TpeboBand GIH30CTH pek, BCTPAHOH
JBHraTelb — BETPEHOH MOroAbl, H, KPOME TOTO, BCE OHH 00N1aRanH HH3IKHM
KIg.

Pa3BuTHE 3n€KTpOTEXHHUKH B 19-M Beke BLI3BANO NMOTPEOHOCTH MOyUe-
HUSA MOLIHBIX HCTOYHHKOB 3JiekTpo3HepruH. CyllecTBYyIOLHE B TO BpeMA
3/IEKTPOCTaHUHH, OCHOBAaHHbIE HA MapOBbIX MAIUMHAX W JABHUraTENAX BHYT-
pEHHEro CropaHus, He pewand AaHHOH mnpoGiaembl. TpeGoBannce Gonee
MOUIHBIC ABHraTE/lH. AHANOrH4HbIE MPobieMbl BO3HHKAM B kopabaecTpoe-
HHH H METaTypriud. Mopckoi ¢G0T Hyxaalnca B MOLIHBIX JIETKHX JBHTaTe-
nax, narowux sbicoxdi KI1J| BUHTa. B Metannyprun Hago 6buto obecneunts
3¢pdexruBuyio pabory Bo3ayxodysok. Bee 3TH TpeGoBaHUsA MOIIH yAOBle-
TBOPHTEL MApOBbIE TYPOUHBL.

"B 19-M Beke HEOAHOKPATHO AEAATHCH MOMBITKH KCNONb30BAaTh KHHETH-
YECKYIO JHEPTHIO HCTEUEHHA CTPYH Mapa NI CO3AaHMS MOCTOSHHO AeicT-
BYIOLLEro Temosoro Apurarensa. Ho Toabko B koHue 19-ro Beka WBEACKOMY
urxexepy I'. Jlapamo B 1889 roay u anrauuanuHy Y. [Tapconcy B 1884 ro-
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Jly HE3aBHCMMO JpYT OT. Apyra yJanock pa3paboTaTh MallHHY Takoro TH-
na — naposyl TYpGuHy. 1o npuHUKnNy deHcTBUA OHH ObITH MOXOXH, HO
OTJIHYANHCL KOHCTPYKLUHWAMH. JlaBant B cBOei# napoBo#t TypOHHE MPUMEHH
OIHY CTYNEHb pacUIMPEHHA napa, npuyem paGorana 3Ta CTyneHb NO aKTHB-
HOMY MpHHUKOY. B nanbHeilieM oH NMpHMEHHR pacLIMPAIOLIHECH COIUIA H
KOHCTPYKUHIO JMCKa NMOCTOSHHOTO CONpOTHBAECHWA ANA poTopa. Bcee sTto
NPHBENO K YBENHYEHHIO OKpYkHOH ckopocTH a0 350 m/c. M3-3a mpocToTs
cBoei KOHCTPYKLIMH OHA BHaYaje Mo.Iy4HIia ILHPOKOE pacnpoCTPaHEHHE, HO
MOTOM OT €€ HCMOJIL30BaHHA OTKA3AIHCh TakK, Kak y Hee O6but Hu3kuit KITJ1.

B otanuuu ot naposod TypOunbt JlaBana IlapcoHc B cBoeH TypOune
NPUMEHHIT MHOTOCTYIEHYATyI0 KOHCTPYKLIMIO PEAKTUBHOTO THNA. B Hel nmap
NPOXOAHA HE OJHY, & HECKOJILKO MOCEA0BATENLHO PACNONOKEHHBIX CTYNE-
Heli, nepejlaBas UM CBOIO KHHETHYecKYIO 3HeprHio. [lapopas TypbuHa [lap-
COHCa MoJIyYHJia UIHPOKOe pacnpocTpaHeHue u3-3a 6onee Beicokoro KITA u
IKOHOMHUHOCTH.

CoBpeMeHHble napoBbie TypOHHBI IPHHUHNHAIBHO HE OTIHYAIOTCA OT
TypOuHB, paspaboTanHoi [TapcoHcom. B ocHOBHOM cefiuac OHH HCIMOJIb-
3yI0TCA Ha TEMNOBhIX MekTpocTaHuuax (TIC) Ang noayuyecHHs 3REKTPO-
IHEPTHH.

3. Noknan «Ilepsric napoBo3bl CtedeHcoHa U YepenaHoBbIX».

TlapoB03 — 93TO KenesHoOPOXkHbIA NOKOMOTHB Ha 6ase maposoH Ma-
wnnbl. Tlepsolii naposo3 6bi1 nocrpoen Tpesutukom P. B 1804 roay. Dro
Obina ewe BeCbMa HECOBEPILEHHas MalLHHa.

TlepBbiM NapoBO3OM, KOTOpLIH COAEpxkan Bce OCHOBHBIE DIEMEHTHI, NIPO-
CyLIECTBOBABLLNE €Hle MoATopa cToneTuA, 6bu1 naposo3 Jxopmxa Creden-
coHa «Pakera». PackaneHHsle ra3sl H3 TOMKH HarpeBalu B KOTJie BOAY, KO-
TOpas, HCNapaschk, NOCTyNMacT B ABa UMAHHAPA. OHU B CBOIO OuUepedb uepe’
COCAMHHMTENIBHBIC TArH Bpawanu koseca. [TapoBos «Pakera» BhIHPpan KOH-
Kypc nokomoTHBoB JluBepnynb-MandecTepckoit xene3Hoi aoporu. Mou-
HOCTL MapoBo3a OblNa HeBeNHKa BCEro 13 J1.C., HO OH MOr pa3BHBaTb CKO-
pocTb 47 kM/4 npH cpeaHei exopocTH 30 kM/4.

CredeHCOH caenan MHOroe /s pa3BUTHS XkeNle3HOAOPOKHOTO cooblLe-
HHA B AHrnuu U Bo Bceit EBpone. MMeHHO OH BBen coBpeMeHHBIH ans 3a-
naaHoit Esponsl (Ho He A1 POCCHH) CTaHAAPT MIHPHHBI XKENE3HOAOPOKHBIA
KOJIEH, MEPBLIM MPEATOKH CTPOHTD JKENEIHOAOPOINKHbLIE HACBIMH.

B rpuauareie roapl 19-ro eronetua Poccua He HMeNa HH CBOHMX XkeNe3-
HbIX JOpOr, HH NapoBo30B. OAHAKO TEXHHUYECKH# nporpecc He obowen H
Hawly crpaHy. KpenocTtHbie MexaHHKH 3aBOAYHMKOB JleMHaoBbix Edum
AnexceesHu 1 Mupon Edumouy Yepenanoss! (oten u coii) B 1833-1834
rogax cosganu nepsblii B Poccuu napoBo3, a 1835 roay Bropo#, Gonee
MOLLiHBIA. JInsA cBOEro BpeMeHH 3TO OblIM AOCTATOYHO COBEPILEHHBIE MALIH-
Hbl. BbIIH MpHMEHelbl FOPH3OHTAbLHBIE UMAHHAPLI NapoOBOH MALUHHbLI, Me-
XaHu3m obparHoro xoa. buuta nponoxena nepsas B POCCHH xene3Has no-
pora ot MeagHoro pyaHuka o Beiiickoro 3aBoja.
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TapoBo3ul pycckux u3oOperateneit He OLLIH OLEHEHBI H MOAAEPHKAHDI
NPaBHTEJILCTBOM H MNOCTEMEHHO MpECTand Hcnoab3oBaThbea. Ha nepsoit
KpYNHO# B HallleH CTPaHE XKENe3HOH N10pore HCNOJIb30BATHCH YXKE NapOBO3bl
3apy0eKHOrO NMPOH3BOACTBA.

4. Jloxnan «JIOCTHKEHHA HAYKH M TEXHHKU B CTPOHTENLCTBE NaPOBbIX TYPOHH Y.

Hauano typ6HHOCTpPOEHHIO 6B1I0 MOJ0XEHO B KOHUE 19-r0 Beka, Koraa
wBeAckui Huxenep I'. Jlapans B 1889-m roay u anrnuuanuu Y. [Mapcouc
1884-M roay HesaBHCHMO ApYr OT Apyra paspafoTanu nmapoBbie TYPOWHbIL.
[MapoBas Typ6una ITapcoHca uMena psa CyILIECTBEHHbIX MMPEMMYILECTB Me-
pen Typ6uHoii Jlapana: oHa obnanana 6onee BuicokuM KITJL u 6bina Gonee
3IKOHOMHYHOM. Bce 3TH NpeHMyecTBa AOCTHIAHCH 33 CHET HCMOMb30BAH HA
MHOrOCTYNEHYaTOH KOHCTPYKLMH.

IMpuuuun geficTBHA napoBoil TypOHItbl OCHOBAH Ha NPeOOPa3sOBaHHH KH-
HETHYECKOH 3HEPrHH HCTEYEHHA CTPYH napa, oOpasyiomierocs B MapoBoM
KOT/I€, B KHHETHYCCKYIO SHEPrHiO BpaLCHH A poTopa TypOHHLI. B HacTosmee
BpEMA TYPOHHBI NPUMEHSAIOTCA B OCHOBHOM AJ151 BbIPabOTKH 3JIEKTPOIHEPrHH
Ha TennoBbIX 1ekTpocranuuax (TIC).

IMpouzsoacTBo TYpOHH ABAAETCA OUEHL CJOXHBIM NpoleccoM. 3To 00Yy-
cNoBJIEHO GOMBIUMM YHCIIOM AieTanel (B HeKOTOpbIX TYpOHHaX YHC/IO AeTanei
saocturaer 65000 u Gonee), GoabWIMM BECOM OTAENbHBIX AcTanel (cBbiwe 50
TOHH), BBICOKHMH TPeGOBAHHAMH K KAueCTBY METAJLIA, BLICOKON TOMHOCTBIO
06paboTky U cOopku neraneit. OueHn BaxHLIM GakTOpoM B TypOHHOCTPOEHHH
SBNSAETCA MOBbIMIEHHE KaYeCTBa METALIA, H3 KOTOPBIX H3rOTOBASAIOT TYPOHHBI.
OTH MeTaJUIBl JOMKHBI BLUIEPKHBATL BBICOKHE HANPAXKEHHA H TEMIIEPATYPY,
6bITb YCTOHYHBBIMH MO OTHOLIEHHIO K ABJICHHAM XHMHYECKOTO H MeXaHH4e-
CKOTO Pa3pyWEHHs TaKHM, KaK KOPPO3HA, IPO3HA, MON3YHECTb H KABHTalHA.

B nopesomouuoHHO# POCCHH CTPOMTENBCTBO NMApOBBIX TYpOHH Haua-
nocs B 1904-Mm rogy. Ha Ierepbyprckom MeTannuueckom 3asoje 6bina Bbl-
nywmeHa neppas Typbuna momHocthio 200 xBT. B Te Bpemena TypOHHBI
NPHMEHATHCh B CYZJOCTPOCHHMH H B MEHbLUEH Mepe Ana BbIpaboTKH JMIEKTpO-
suepruH. locne pesomouuu B. HU. Jlennn ob6basun 06 anexrpudHkauuu
BCeil CTpaHbl. B CBA3M C 3THM CTA/IH aKTHBHO CTPOUTb TYPOUHBL ANIA JHCpPre-
THYecKO# oTpacid. B 1924 rogy 8 CCCP 6blnia BhinyleHa nepeas naposas
Typ6una MowmocTeio 2000 kBr. [NocrenenHo HapawiMBanach MOLUIHOCTD
TypOuH, Ho Benukas Oteuectsennas BoliHa 3aTopMo3uia AanbHeliee pas-
BHTHE. CaMBIMH MOIIHBIMH TYpPOHHAMH ABNSIOTCA TYpOHHBI BHIMYLLEHHbIE B
CLUA (260 Tbic. kBT) u B CCCP (200 Thic. kBT). )

5. Roxnan «Mcnonb3oranue suepriuu ConHua Ha 3emner.

Kax u 80 Besakoii oBbiunoii 38e3ae B Heapax CoslHUA NPOHCXOHAT PeaKuuu
AREPHOTO CHHTE34, B MpOLIECCE KOTOPHIX BBILEIACTCA OMPOMHOE KOJIHYECTBO
OHEPrHH. Ha 3emmo MPUXOAUT HHUTOXKHAA €€ J0JIA, HO H €€ XBaTacT AJA Nnpo-
DODKECHHA XKH3IHH Ha 3eMiie, pa3/IHYHbIX aTMOCHEPHBIX H HHBIX ABJICHHI.

BaxHeRIHuM mpoueccoM, 06yCNOBICHHBIM COHEUHBIM H3MYyUYCHHEM, ABNA-
erca (POTOCHHTES, NPOHCXOMAUMA B 3EMEHBIX HACTAX 3eMHbIX pacTenHd. U3
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YITIEKHCNIONO_ ra3a M BOJbI MO/ AEHCTBHEM CBETA CHHTE3HPYIOTCA OPraHHYECKHE
BCLLECTBA H KHCIIOPOA. Bee xkHBOTHBIE (B TOM YHCIIE H YENOBeK) ynoTpedisioT B
MHILILY PacTeHHA WJIH APYTHX KHBOTHbIX, KOTOpBIE €iH pacteHns. Ho He Tonbko
MHKILA, HO H BCE TOILTHBO (Yrofib, HedyTh, ras, Topd M T.A.) XpaHKT B cebe Inep-
ruto Conmnua. Hanpumep, yrob — 3T0 OCTaTKH JPEBHHX XBOLUEH H NAaNnoOpOTHH~
KOB, HBILUHX MHJUIHOHBI JieT Ha3ad. 3T pacTeHuA, nonas B Ge3po3dqyLUHOE
NPOCTPaHCTBO, HanpuMep B 60M0TO, CIOKHEIM 00pa3oM pasnaraiuch, B pe3yib-
TATe 4Ero OT HHX OCTAICA NOYTH OAMH YMIEpPoA. C ApYrHMH BHAaMH TOFLIHBA
NPOHCXOAMITH, KOHEYHO, HHBIE, HO MPHHLUHNHANBHO aHANIOTHYHBIE, TPOLECCHI.

JloBO/MILHO AaBHO H3BECTEH (aKT, YTO B HEKOTOPbIX MaTepHanax MNoj
JcHCTBHEM H3Ny4YeHHs Ha4HHaeT Tedb TOK. Jlonroe Bpems KUCMO/B30BaTh HX
B Ka4yecTBe HCTOUHHKOB MEKTPOIHEPrHH GBINO HEBLINOAHO, HO MOCTENCHHO
6binu co3paHbl MOAXOAsAILHe BeltecTBa. B GeiTy conHeunsie GaTapen U3 no-
Z06GHBIX MaTEPHANOB NPHMEHSAIOTCA B OCHOBHOM B KaJIbKYJIATOPAX, HO CylLe-
CTBYIOT H OYEHb KPYIHBIE (HECKOJIBKO COTEH METPOB Ha HECKO/NIbKO COTEH
METPOB) POMBILLIEHHBIE CONHEYHBIE BaTapeH. B KocMOCe, [A€ HCTOYHHKOB
3HEPrHY HET, a BOIATH PAITHYHOE TOMTHBO C 3EMIIH QUEHb AOPOro H ONAacHo,
COMIHEYHAR IHEPTHUA OCTANACH EAHHCTBEHHLIM OCTYNHLIM BH/IOM.

Tonbko B 20-M Beke YENOBEUECTBO HAILIO HCTOYHHK 3HEPTHH, HE CBA-
3aHHEBIH C COMHEYHBIM M3Ny4eHHeM — sAnepHble peakuqu. Ho B npupone
CYILECTBYIOT -MeCTa ryGoX0 Ha AHE OKeaHa, OueHb GOraThle KH3IHBIO, Kyaa
HE NONajfacT COMHEHbIA cBeT. B 0HOM H3 TaKMX MECT H3 TPEILHH B 3eMJe
BLIXOZMT CEPOBOAOPOA, KOTOPLIH M HCMOML3YETC MPHMHTHBHBEIMH JXHBOT-
HbIMH. A 3THX XXHBOTHbIX MOEAAIOT MOTOM PYTHE H T.A.

3apaune 6

1. Barapefixa COCTOUT H3 TpeX CYXHX EMCHTOB. [T0N0OXHTELHBIH NOJIOC UEH-
TPANLHOMO 3JIEMEHTA COEIHHEH C OTPHLATENBHBIM MPABOro JIEMEHTA, OTPHLA-
TeNbHbIA NOMIOC LEHTPANLHOTO EMEHTa — C MOJOXKHTENbHBIM JieBoro. Eciu
pa3pesaTh OAMH H3 CYXHX JIEMCHTOB, TO MOXKHO YBHACTb YrONbHbIH CTEPXKEHD,
ABJIIONIUACA OJHHM H3 3AEKTPOAOB. JIpYTHM 3JIEKTPOAOM ABASETCA LIMHKOBLIH
Kopnyc, Mexay HUMH RaxoauTceA iuteficTep, CoAep KalllHii PRCTBOP HAIUATHIPA.

2. loxnan «[IpUMEHEHHE aKKYMYIATOPOBY,

AKKYMYJIATOp — 3TO HCTOYHHK 3JICKTPHYECKOro TOKa, ACHCTBHE KOTO-
pOro OCHOBaHO Ha XHMHYECKHX pEakLHAX. B oTAH4He OT OOBIMHOrO raibLBa-
HHYECKOTO IEMEHTA aKKYMYJIATOP MOXHO 3apsiXaTh H paspaxats Gonbiioe
YHCNO pa3. BO3MOXHOCTE HakoNIeHUs 3apsiAa H BOSMOXHOCTD lepe3apsakH
BBLUIENAIOT aKKYMYJIATOPBI B OTACAbHBIIN Kiacc yCTpOHCTB, LIHPOKO HCNOJb-
3yEMBIX KaK Ha NPOM3BOJACTBE, TaK H B GLITY.

[Tocneanue roapl ABaALATOrO Beka — 3TO oAbl LMPOKOro pacnpocTpa-
HEHHA TaKHX MOPTaTHBHLIX YCTPOHCTB, Kak nJcepsl, NeHAXepbl, COTOBLIE Te-
JeoHB!, PaLTHYHBIC MEPCHOCHBIC KOMMBIOTEPH H T, B KauecTBe HCTOYHHKA
AN HHX HE TONILKO YAOGHO HCMOMB30BaTh aKKYMYJIATOPBI, HO H HEBO3MOXHO
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HCOJNb30BaTh YTO-1MO0 HHOe. HecMOTpA Ha HEKOTOpLIC pa3nHyYHA, BCEM ak-
KYMYJNSTOpaM [/ [OPTaTHBHbLIX JJIEKTPOHHLIX YCTPOHCTB MPHCYIEXH MHOIO
ofwHx cpoAcTB: Gonbliad €MKOCTh (AKKYMYJATOp AOMKEH A0Aro paboTarh
6¢e3 nepe3apanky), HeGonblliHe pasMepbt H Macca (4€N0BEKY, HCMOMb3YloLLLee
J@aHHOE YCTPOHCTBO, AONXHO OBbITh NErko W YN0OHO ero HOCHTB), BbICOKas
HaJleXXHOCTh (aKKYMYNATOp HE A0MKeH ObITh BOCHPHHMYHBBLIM K Pa3IHUHBIM
yAapaM, BCTpACKaM, Nepenanam TeMreparyp  T.4.). BeeM atum Tpebosanuam
JlyMLiHM 00pa3oM YAOBNETBOPAIOT IMTUH-METAI-THAPHARLIE aKKYMYIATOPbI,

Ecau paHbiue koMnbioTep Gbi1 HHCTPYMEHTOM JJIS YYEHBIX, TO B HACTOSALICE
BPEMsA OH pPacnpOCTpaHHiCA H B ObITY, H B Ou3Hece. B nocnennem cnyvae npx
BHE32MHOM OTIUNOYEHHH NEKTPHYECTBA MOIYT ObITh NMOTEPAHBI BAXHBIE JaH-
HBIC, YTO NPHBE/ET K cepbe3HbiM YObITKaM. Ecni ke nonoGHoe npousoiiner ¢
KPYNIHBIM CEPBEPOM, TO TOCAEACTBHA MOrYyT OBITh Jake KaTracTpodHYeCKUMH.
Yro6b! 110100HOr0 HE MPOHM3OILIO, HCNONB3YIOT HCTOYHHK Oecnepeboifioro
nutanus (UBII), BaxHEHALINM 31EMEHTOM KOTOPOro SB/AETCA aKKYMYJIATOP.
TpeOoBaHHA K HEMY HECKONBKO JIPYTHE, YEM K aKKYMY/IATOPY JUif [IOPTAaTHBHBIX
YCTPOHCTB. AKKYMYJISTOP J0/keH paboTaTh foaro 6e3 nepesdpsiki U JI0JKCH
21aBaTh HA CBOMX BBIX0/1aX HANMpXEHHE, NOCTATOUHOE /A HOPMANLHOH paboThi
koMnbtotepa. Jna nee ukora TpeGyercs BbIXOAHAs MOLIHOCTL 500 BT u Gonee.

Kpome mmnpokoro pacnpocrpaHeHHs aKKyMYIATOPOB B BbIILIENEPEUHCIIEH-
HbIX YCTPOHCTBAX, OCHOBHOE CBOEC NPHMEHEHHC aKKyMYJ/ISTOP HalleNl B aBTo-
MoGunccTpoeHnH. B aBToMOOHNAX OH HCIONB3YCTCA JUIA Ha4YanbHOrO 3aiycka
apurarens. OCHOBHBIM BHAOM 2aBTOMOOMJIBHOIO aKKyMyjasTopa SBASETCS
cBHHUOBBIH. HecmoTps Ha B Liesiom Gonee HU3KHE NMOKasaTelH NMOCHeaHEro no
CPaBHEHHIO C JUTHH-METAMN-THAPHAHBIM, B aBTOMOOHAAX HCMONbL3YIOTCA
¥MEHHO CBHHIOBBIC AKKYMYJIATOPBI H3-3a MPOCTOTHI B IKCIJ1yaTalHH, OTHOCH-
TEJIbHOH AELIEBH3HBI H NPOCTO TPAAHLIHHA aBTOMOGH IECTPOCH HA.

Yxe AOBOMBHO AOIIO YEJNOBEYECTBO MBITAETCA MTOCTPOHTH DJEKTPOMO-
6un, — apToMOOHIBL, paGoTaoUHii HE HA XHAKOM TOIIHBE, a HA JIEKTPH-
YyeckoM Toke. OCHOBHBIM NPEHMYILECTBOM IEKTPOMOOHIA MO CPaBHEHHIO C
06bIYHBIM aBTOMOOHJIEM SABJAETCA IKONOrudeckas 4yucrora. Mcrounukom
TOKa JIOJKHBI CTaTh GonblliHe OaTapeH akKyMyJaTopoB. IMEHHO M3-3a pas-
MEPOB aKKYMYJATOPOB NIEKTPOMOOH/H /10 CHX IMOp HE CTajlH CEPbE3HLIMH
KOHKYpPEHTaMH aBTOMOOHJIEH Ha GEH3HHE WM Ha IW3ENbHOM TOIJIMBE.

3apanue 7
1.
Onexrpuueckuit Konuyectso | Motumocts, kBT | - IpumepHoe Bpems

npubop paGoThl B HEAEMO, Y
Jlamnouka 10 0,07 30

Yanuuk 1 1,5 1
Komnsiotep 1 0,45 20
Tenesusop 1 0,25 20
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B neneno pacxonyercs sHeprus, paBHas:

10-0,07kBt-30u+ 1,5kBr-149+0,45kBr-204+0,25kBT1-20u4=

= 36,5 kB1-u.

Tocne 3T0r0 MBI y3HaeM Tapu¢ (CTOMMOCTL | kBT-4) U HaXOAHM MOJIHYIO
CTOHMOCTL 3HEPrHH, PacXOAycMOil B TeueHHWE HEAENH, H CPaBHHBAEM €C C
Toﬁ, KOTOPYIO MBI PCAJIbHO JIATHM.

2. BLINONHUTE JAHHOE 3a4aHHE CaMOCTOATE/BHO.

3aganue 8

1. loxnan «McTopHa pa3BUTHA NEKTPHHECKOrO OCBEILEHHAY, _

Ucropus pa3sBUTHS 31EKTPUHECKOr0 OCBELIEHHA CBA3aHA C H300peTeHH-
€M HCKYCCTBEHHBIX HMCTOYHHKOB CBET2 TaKHX, KAaK Jlamlia HaKaJIHBAaHHA,
3/IEKTPHYECKaA yra, TICIOWHI pa3pag, na3ep H Ap. DeKTpuueckas Ayra
Bnepsbic Oblna nonyyeHa B 1802-M roay pycckuM yueHeiM B. B. IleTposeiM.
Ona fAB/IfeTCA MOIHBIM HCTOYHHKOM CBETA, M M103TOMY €€ YacTO HCO/b30-
BJIH. B Npoxekropax. TneowHi paspsaa O0BONBHO 4acTO NIPHMENAOT B
Jamnax s HEBHOro cBeTa M TpyOkax Ans peknam. Jlasepbl — KBAHTOBbI#H
HCTOYHHK CBETa, H B KaY€CTBE€ HCTOUHHKOB OCBCLUCHHA MPAKTHUECKH HE
ucrnonb3yerca. CambiM pacnpOCTPaHEHHBIM HCKYCCTBEHHBIM HCTOYHHKOM
CBETA B )XH3HM YCOBEKA AB/IAETCA [1aMNa HAKATMBAHHA, H HMEHHO MO3TOMY
MbI ToApo6Ho 0bcyanM ee.

Jlamna nakanuBaHHus Obiia H300pereHa pycckuM yueHbeiM A.H. Jloabiru-
HbIM.

Ee nefictBue 6bi10 OCHOBAaHO Ha HarpeBaHHH NPOBOAHHKA € TOKOM /O
TaKOH TeMIEpaTypbl, YTO OH Ha4WHAET W3ny4arb cBer. Jlamna Jloawirnua
npeacrasnsna coboit repMeTHUHO 3anasHHbIA cTekNAHHbIH 6annoH, BHYTPH
KOTOpOro pacrojaraics MexJy KOHLaMH MeRXHOH MPOBOJIOKH CTepKEeHeK U3
PETOPTHOrO YA, ABAAOWHACA TENOM Hakana. [Ipyrue KoHUb! MEAHOH nmpo-
BOJIOKH BBIBOAHNCL HApYXy M COCAMHANHCH ¢ UCTOMHHKOM TOKa. TakHc
JlamIibl BriepBbie Npumennau B 1873-m roay ans ocsewenus ynauu Ilerep-
6ypra. B nasibHeiimeM JIoiAbIrHH yCOBEPLIEHCTBOBA) J1aMITy ITYTEM OTKauYKH
u3 GannoHa Bo3Ayxa. D10 NPHBENO K YBEHYEHHIO €€ cpoka CirymOml Tak,
KaK PaHbLIE€ BXOAMBLIHH B COCTaB BO3AYXa KHC/IOPOA NPH BLICOKOH TeMile-
paType aKTHBHO OKHCJ/ISJ1 CTEPXKEHEK, YTO MPHBOAHNIO K €ro 6bICTpoMYy pas-
pyuexnto. B 1875-m rony B. ®@. Jluapuxcou, corpyaHuk Jloabiruyia, npea-
JIOXXHJI HCTIO/Ib30BATL B KauecTBe TeNla Hakala 00yrfieHHbE H MPOKaleHHbIE
JApeBeCHbIE CTEPXEHBLKH, YUTO TAKXKE YBEMHUHIO CPOK Cykbhl naMnet.

Haxoauswwuiics 8 komanauposke B CLLA, nciitenant ¢uiora A. M. Xo-
THHCKHH nokasasl aMeprHkaHckoMy H3o6peraremo T. Daucony namny Jioab-
ruHa. Tot, B ¢BOIO OYepenb, HE3HAYHTEILHO Y/YUILHB JOXLITHHCKHI BapH-
aHT NaMIbi, 3anaTeHToBan 310 u3o6perenne B 1879-m roay. lanvHefiuiee
COBEpILIEHCTBOBaHHE Namnbi Tpefopano MatepHanbHbix 3aTpar. Hawe rocy-
AApcTBO He noaacpxkano JloapirkHa B 3TOM Bonpoce. B pesyastare oH nepe-
Hec paboTbl 3a rpaHuity, cnepsa Bo ®panumio, a notom B CLIA. B pans-
HEHIleM OH MNPHMEHHI AAA famnbl HAKaIHBAaHHS METAIM3UPOBAHHbBIE
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YrofbHbie HHTH, @ NOC/E HUTH U3 Tyromjaaskux MerawioB. B 1900-M roay
namne! JloabirnHa ¢ BosibpaMoBOi HHTBIO Hakana OblK NMPEACTAaBIEHBE Ha
BcemupHoii BeicTaBke B [1apuxe.

B 1912-1913-x rogax NOABH/IHCH ra3OHAaNOJHCHHbIC JIaMMbl HAKAJIMBa-
HHuA. [lepBOHaYanbHO HX 3aMOAHANH a30TOM, MOC/E — APrOHOM H KPHMTO-
HoM. a3 B GaioHe naMMbl NPENATCTBOBAT HCMAPEHHIO YaCTHLL C MOBEPXHO-
CTH BOJILPAMOBOIi CIHPAIK. DTO 3HAYHTENBHO YBEIHYHIIO CPOK CiyxOwl
NaMMbl.

CoBpemeHHbI€ J1aMNbl HAKAJIKBAHHA NPHHUMMHANLHO HE OTAMYAIOTCH OT
nammsl, co3aaHHOA JIoABITHHBIM. DTOT MCTOYHHK CBeTa cyllecTByer Golnee
CTa JIET, H EMY NPHCYLIH cepbe3Hble HeAocTaTkH. Hanbonee BaxkHLIM H3 HUX
ABNAETCA OveHb HH3KHH KI1[, Menee 3%,

2. Jloknan «Hcnonb3oBanse TEMNOBOTO AEHCTBUA INMEKTPHYECKOrO TOKAa B
yCTpOHCTBE TEnl U HHKY6aTOpOB».

Hukybarop — 310 yCTpOHCTBO A/t HCKYCCTBEHHOINO BLIBOAA CEIbCKOXO-
3IAHCTBEHHOMA NTHLbI (B OCHOBHOM KYD). AKTHBHOE HX HCIOJ/Ib30BaHHE CBA3AHO
C TEM, YTO MTHUA BBIBOAUTCH B HUX 6€3 BbI-
CHXUBAHHA, H MOITOMY OT OAHOH HECYIUKH
MOXHO MOJy4HTh GoJbllie MOTOMCTBA. l:|

R

ﬂ.l'lﬂ ycnewHoro BbIBOAA MOJOAHSAKA
nTUlbl HEOOXOANMO MOAJEPXHMBATH B WH-
kybaTope CTpPOro MOCTOAHHYIO TEMNEpaTy- /
py- [ns 3TOr0 HCMONb3yercAa pasavvHas
J/leKTpoannaparypa. PaccMOTpuM ee npo- K
CTeHLIYIO CXeMY.

B uenu teyer Tok oT ucTounuka U ToNbkO mpH 3amkHyTOM Kimoude K.
[Tpu 3TOM Ha pesncrope R Boiaensercs Temno no 3akoHy Jxoyns-JleHua.
370 Tenn0 M HarpeBaer Akua B HHKy6aTope. Kimoy K — 310 TepMoaaruuk.
Ecnu TeMnepartypa 3a c4€T Harpesa MPEBLICHT HEOOXOAHMYIO, TO KJIOY pa-
JOMKHETCA H3-32 TEMIOBOrMO PAaCIIMPEHHA; K04 3aMKHYT, TOJIbLKO KOrja
TeMMeparypa MeHbuie TH60 paBHa HEOOX0AUMOIA.

TennHua — 3T0 KPHITOE CTEKNOM WM MJIACTHKOBOH NJIEHKOH nomelle-
HHE, NPEAHAIHAYCHHOT JUIA BhIPALIHBAHHA Pa3siM“HbIX NMILIEBBIX PAacTeHHH,
a Taoke uBeToB. 110 CPaBHEHHIO C OTKPHITHIM 'PYHTOM, TEMJIHLA HMEET Mpe-
MMYILECTBO B TOM, YTO B HeH MOXHO BbIpAL(HBAaTh PacTeHMs Kpyrablii rof,
Aaxe 3umoi. Ing 31oro HeoOGX0AMMO NOAACPKHBATL JOCTATOYHO BbICOKYIO,
ONTHMAJIbHYIO 1A JAHHOTO BHAA pacTeHHii Temneparypy. JlOBOJABHO 4acTo
B TEM/IMUAX NMPUMEHAIOT CXEMbi, MOAOOHBIC ONMMCAHHBIM BbLIILE, MPH 3TOM
TOYHOCTh MOANEPNKHBAEMOH TeMmmepaTyps! MOXeT ObIThb HECKONLKO HHXKeE,
yeM B HHKYDOaTopax.

3ananne 9

1. an NOAKAYEHHH HCTOYHHKA TOKa K 3BOHKY B KaTylukax ,uyrooﬁpaaﬂoro
MarHHTa HAYHHAET TCUYb TOK. an ITOM MAarHHTHOC NMOJIE KaTYLIEK NMPHUTATH~
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BaeT k cebe Akopb. B 3TO BpeMsA KOHTAaKTHas MPYKHHA H BHHT pasbeAWHA-
I0TCA, M TOK B KaTylIKaX Mpekpallaer Teub. BeneacTBHE 3TOro MarHHTHOE
none KaTyluKH UCYe3aeT, W AKOPb MoA AEHCTBHEM KOHTAKTHOH NpYXHHbI
OTMAJaeT OT KaTyIkd. B 3TO BpeMA KOHTaKTHas MpyXWHa CHOBA Kacaercs
BHHT3, H B KaTyLIKax JIEKTPOMarHWTa HauHMHAaeT Teub TOK. DTOT mpouecc
MpOJOJIXKAETCA IO TEX MOP, MOKa Mbl HE OTKIOYHM 3BOHOK OT HCTOYHHKA
MHTaHHA.

2. TIpH 3aMbIKaHHH Ki04a 1 3I€KTPOMArHUT 2 MPHTArKBaeT Akops 3 k cebe.
B pe3ynbTarte Takux 3aMbIKaHHH Ha JICHTE MOXHO BbIOHBATh AKOPEM TOUYKH H
THpe ~- 3neMeHTH a36ykn Mop3e.

3. INpy 3aMbIKaHHH KJIO4a B KATYLLIKE EKTPOMArHuTa | HaIHHAET Teub TOK,
H B Pe3y/IbTaTe IEKTPOMATHHT MPHUTATHBAET AKODPhL 2, KOTOPLIH 3aMbikaeT
KOHTakThl 3. BeneAacTBre 3TOrO LENb 3MCKTPOABHTaTENA 3aMBIKAETCA, H OH
HauuHaet paboTath. ’

3apanne 10

1. Roknan «Komnac, HCTOpHA €ro OTKpbITHAY. *

Kax u3secTHO, BOKpYr 3eMiH cyllecTByeT MarHuTHoe noje. Ecnu npex-
CTaBHTh Hallly MIAHETY B BHAE MAarHKTa, TO €ro CEBEPHbIA MArHWTHbIA Mo-
noc HaxoauTcea BOH3KM KOxHOro reorpaguueckoro nomoca, a KOXHbIA mar-
HuTHBIA nomoc B6musn CesepHoro reorpaguueckoro. CoBpeMeHHbiE HCCTe-
JOBaHyA NOKa3a/IH, YTO MarHHTHbIE NoJoca 3eMIH HE TOMLKO HE COBNANAOT
€ reorpadpu4eCKUMH, HO U HEIHAYHTEILHO MEHAIOT CBOE MOJIOKEHHE C Tee-
HHEM BDEMEHH.

IpeanonaratoT, 4to komnac 6bin u3o0peren B Kurae 3a 2000 ner ao
Haieii opsl. Ero Toraa uenons308aiu 118 YKa3aHHs HaNpaB/IeHHA BO BPEMSA
nyTewecTBHit no nycrbiHaM. B EBpone nsobperenne koMnaca oTHocaTt k 12-
13-M Bexam. Ero ycrpoilictBo Obino oueHb nmpocroe. MarHuTHas crpelika
ykpenasnack Ha npobke U onyckanach B COCYA € BOROH. Yike B Boae npobka
€0 CTpeNnkoH OPHEHTHpOBalaChb HYXHbBIM 06pasom. B Havane 14-ro Beka
nranbaHen ®. Jlxolia ycopepieHcTBoBan koMnac. OH MarHUTEYIO CTPE:ITKY
HafleNl Ha BEPTHKANBHYIO WINHILKY, 2 K CTPenke MPHKpenHa nerxuii kpyr —
KapTyuky, pa3éuryio no okpyxHocty Ha 16 pym6os. Crpenky ¢ kapryukoi
OH MOMECTHJI B CYXYIO JieTKylo kopoOky. B 16-M Beke BBesM AcneHHe Kap-
Tyuwrku Ha 32 pym6a u kopoOGky co cTpenko#f cTanu noMewaTh B kKapAaHHOM
noapece, 4ToObl YCTPaHHTh BAWAHHE Ka4ykd kopabaa Ha kommac. B 17-m
Beke A Gonee TOYHOrO OTCYMTHLIBAHHA HANPABIEHWA KOMNAC CHabauIH
MEJICHraTopoM — Bpallalollieiics AHaMeTpaibHON JHHEHKOH ¢ BU3HPaMH 1o
KOHLLaM, YKPEIUICHHOMH CBOHM LIEHTPOM Ha Kpbillike KOpoOKH Hajl CTpenkoif.

B 10 Bpema MarHHTHBIA KOMNac B OCHOBHOM NPHMEHICA B CYAOBOXACHHH
KaK HaBurauuonusifi npubop. Ho y nero ectb pan Hepocrarkos. Bo-nepsbix,
HaJl0 BBOAHTE MOMPABKY Ha pa3HOCTh HANMpaBRCHHA MarHHTHOIO H reorpaguue-
CKOIO MEpHAHAHOB. Bo-BTOpHIX, Ha 3emie CyleCTBYIOT oGacTH OrpOMHBLIX
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MECTOPOAICHHH XKese3HOH pyAbl, Ha3biBaEMble MarHHTHLIMH aHOMANHAMH H B
KOTOPLIX HANpaBJIEHHE CTPEJIKH KOMIaca NMOCTOAHHO OTKJIOHEHO OT Hamnpaslie-
HHA MarHUTHOH JIMHUH. B-TpeTbuX, MarHHTHEIR KOMMAC NOJABEPKEH BO3AEHCT-
BHIO CO CTOPOHbLI METaJa U 3neKTpoobopyaosanua kopabnd. Ho, HecMoTpa Ha
BCE 3TO, MArHHTHBIE KOMITACHI NMOJYYHIIH LHPOKOE PacrnpoCcTpaHEHHE H3-3a Npo-
CTOTHI B HCMO/30BaHHH, HeGOMbUIMX Pa3MEPOB H MOTOMY, YTO OH He Tpedyer
HCTOUHHKOB YHCPTHH. :
B HacTosiee Bpems cyuecTByioT Gosee TouHbie npuCopsl AN onpene-
_ NEHMs HanpaB/ieHHs TaKHE, KAK TMPOKOMIIAC, COTHEUYHbIH KOMIAC H CHCTEMbI
GPS (mxu-ru-3c).

2. [pu nometeHHH NOJOCOBOr0 MarHUTa BHYTPb rofyca Mbl CO34aeM Mo-
Jeab MarHuTHoro nons 3emnud. C noMowbio Takoro rnodyca H MarHUTHOM
CTPenKH Mbl MOXEM HCCAC0BaTh CBOHCTBa MATHHTHOTO MO 3€MJIH.

3ananue 11

1. [lpu NOAKNIOYEHHH YIEKTPOU3MCPHTENIBLHOTO NpUOOpa B LENb B KaTYILKC
HIYMHACT TeUb MEKTPHUECKHIi TOK. B pelynbTaTe 3TOro ona roBopaunsaer-
€A 0 TEX TI0p, MOKa CHJIbI YNIPYTOCTH, AeHCTBYIOL{HE CO CTOPOHB! IPYXHH.
HE YPaBHOBECAT CHJIbI, ACHCTBYIOUIHE HA KATYLIKY CO CTOPOHbI MarHHTHOIO
nosia. Ecau nporpaayupoBats npu6op, TO MOXHO y3HaTb CHJIY TOKa B UEMNH
no yri1y NOBOPOTA KaTyLLKH.

2. Astomar, u3o0paxeHHbIH Ha pucyHke 118, cocTouT U3 pTyTHOrO TEpMo-
MeTpa, JBYX HCTOYHMKOB MHTAHHA — OAHH AJIA IEKTPOMArHMTa, ApYro
JUIA 3BOHKA, AKOPA, dJIEKTpOMariuTa 3BoHka. Korna TeMneparypa noaHuma-
€TCA 0 ONMpPEACIEHHOTO YPOBHS, TO PTYTh B TEPMOMETPE 3aMBIKAET KOHTaK-
Thl, U B LENH DEKTPOMArHHTa TeueT ToK. B pe3dyswtare 3TOro 35€KkTpOMar-
HHT ITPUTATHBAET Kk cebe AKOPb, KOTOPLIH MPH ITOM 3aMbIKAET LEMb 3BOHKA.
3BOHOK HaUMHAET 3BEHETH, COOOIIAA O TOM, UTO TEMNEPaTypa AOCTHIAA ON-
peseneHHOro 3HaueHHd. Takue aBTOMAThl HAWM LWHPOKOE NMPHMEHEHHC B
Ten/Huax, HHKybaropax.

3apanne 12

1. BeinonuuTte JaHHOE 3aaHHE CaMOCTOSATENLHO.,
2. Buinoauure AAHHOC 3alaHHE CaAMOCTOATE/IbHO.,

3. Hoxnanx «ContHeuHbIE ¥ JIYHHBIE 3aTMEHHAY.

Elue ¢ APeBHHUX BPEMEH JIIOAH HA0MOAANH CONIHEYHBIE U JIYHHBIE 3aTMe-
HHA. OOBLIMHO OHH CUHMTAIKCH IMJIOXHM 3HaMEHHEM, H moaH Goanucs, ux. Co
BPEMCHEM JPEBHHE YUCHbIC OOHAPYXHIIH HX HEKOTOPYIO NMEPHOAWYHOCTL H
3afyMajiMCh Hajl MPHYHHOM ITHX ABJICHHH.

JlyHHOE 3aTMEHHE MOXET MPOUCXOAUTH TOJILKO BO BPEMS MOJIHONYHUSA,
T.¢. koraa Co/nHieM ocBeleH Bech obOpauteHHbIH K 3eMie NYHHBIH AHCK.
OHo Bo3HHMkaeT Toraa, xoraa JlyHa, 3emns ¥ ConHue pacnojaraloTca Ha

110



oafoit npamo#t (cMotpute pucyHok 1). B atom cnyuae Jlyna nonanaer B
KOHYC 3eMHO# TeHH. Bo Bpems nyHHOro 3aTMCHHA JlyHa npoXoaHT HECKOb-
ko ¢a3. B nepsoit dase B
KOHYC 3€MHOW TEHH Mo-
nagaer 4actb JIYHHOTO
JIMCKa, BO BTOpO#i ¢ase
JIyHHblﬁ AHCK nonajgaer
B TEeHb 3eM/IH NOJHO-
CTbI0O H, HAKOHCL, B
TpeTbeit (aze cHoBa B
KOHYC 3¢MHOH TEHH NonajnaeT 4actb JYHHOro Aucka. [Ipu 1yHHOM 3aTMeHHH
Mbl Habmogaem, 4To Tellb, oTOpacbiBaemas 3emnelf Ha JIyHy, okpaiieHa B
KpacHblii useT. OGBACHAETCA ITO TEM, UTO 3eMHas aTMocdepa paccerBaeT
NnoraowacT B MEHbLIEH cTeneHH OPAHXKEBLIC H KPACHBIC JTYHH MO CpaBHCHHlO'
¢ apyrumH. Ckopee BCEro, TakoH KpacHOH TeHbio M Oblil BbI3BaH CTpax y
JApeBHUX moaei. UM kasanocs, 4to JlyHa 3a/iHTa KpOBbIO.

Conneunoc 3armenne unabmojaercs Toraa, korda Jlyna pacnonaraercs
mexay ConHuem u 3emiedt (pHcyHOK 2). Pa3nHualoT nosiHbie # 4acTHuMbIe
COJIHEYHbIE 3aTMEHHKA. B nepBoOM Ciy4ac AHCK .”yHbl MONMHOCTHIO 3aKPbIBACT
JAHCK Co.rmua ans HaGHIOﬂaTCJIﬂ Ha 3CMJIC, BO BTOPOM — 3aKpbLIBACTCH TOJlb~
Ko 4acTb. CoJIHEeHHOC 3aTMeHHe aHaANIOTHYHO JYHHOMY JEJIHTCA Ha q.)'d?lbl.
[lonnoe coaHeuHoe 3aTMCHHE — OYEHb peAkoe AsicnHe. [Tosnan ¢asa 3a-
TMEHHA JUIMTCA HE O4EHb J0:IM0, HO B 3TOT MOMEHT MOXHO YBHACTb CO.IHCY-
HYI0 KOPOHY BO Bceit ec kpace. CONHEUHOE 3aTMEHHE He CTOMT Habmoiarh
HEBOOPYXEHHbIM I'JIa30M, Jydiue Ans ITOMN LEAH HCNIOJIb30BATb, HAIIPHMCD,
3AKOMYECHHOEC CTCKNO. :

J])’HHblC H COJIHEUHDLIC 3aTMCHHA — OYCHb KPACHBLIC ABNCHHA, H HIODTOMY
HX CTOMT NOCMOTPETL. O TOM, KOTAa WX MOXKHO OyaeT HabMOAATh, Mbl MOZKCM
y3HaTh M3 KaJleHaapsi.

Jna nayku cosmueu-
HbIC K JIYHHbBIC 3ATMCHHA
IpeacTaBAdOT OrpomM-
Hbi  uHrepec. Hanpwu-
Mep, BO Bpems nabiio-

Pucynox 2, J€HHS TOHOFO NYHHOTO

3aTMEHHA YueHbIMH Obl-

J10 0OHApYK€HO, YTO LBET K APKOCTDb 3eMHOI TeHH Ha JIyHe usMeHsercs, uto

NO3BOAACT HM H3IYHaTb ONTHUECKHEC CBOHCTBA BEPXHHX CJIOE€B a1‘moc¢epu
3emiH.

Pucymnok 1.
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JlabopaTtopnbie paboThbi

JlaGopaTopsnasn paGora 1

Cpaenenue xonuuecme meniomol
npu cMewusaruu 600l PA3HOl memnepamypei.

Ljeav pabomei: onpenenuTh KOJIHYECTBO TEMUIOTHI, OTAAHHOE ropsauci
BOJOH M [OJIy4E€HHOE XOJOAHO!H NMpH TerooOMeHE, H OOBACHHTE NOMYUEH-
HbI#l pe3ynbTar.

CywecTByeT ABa cnocoGa H3MEHEHHA BHYTPEHHEH IHEpruH Tenma: ¢
coBepluenrem paGoTsl M 6e3 Hero. [Tocneanuit cnoco6 HasbiBaeTca Ten-
.nonepe,uaqeﬁ. ﬂﬂ’[ XapaKTCPHCTHKH Terjonepeaadid HCNONMb3yETCA MOHA-
THE KOJIHYECTBA TemioThl. KonnuecTBOM TemnoThl () Ha3bIBaeTCA M3Me-
HEHHE BHYTPEHHEH OHEPrHH B mMpouecce Temaonepenadd. Ero MoxHo
onpeaenuts no dopmyne: Q = mc(t, — ), rae m — macca Tena, ¢ —
yAeNbHas TEMIOEMKOCTh, [, — KOHEUHas TeMnepaTypa, f; — HauaibHas
TeMmmneparypa.

Ecnu ABa TeNa ¢ pa3HbIMU TEMNEPATYPAMH {; U I, MTPHBECTH B KOHTAKT
Ha JJIMTENLHOE BPEMA, TO MX TEMMNEPATYphl BHPOBHSAIOTCA U CTaHYT paB-
HbiMu 7. TIpH 9TOM Gosiee X05I0AHOE TENO MONYYHT CTONLKO XK€ TEMAOThI,
CKOJIbkO OTAaNO0 Gojee Temioe. 3TO ClAEAYeT ‘U3 3aKOHA COXpaHEHHA
9HEprHH.

{Tpumep evinonnerua pabomus.

m, KT 1, °C 1, °C 0O, Ix my, Kr 1, °C O, Ax
0,1 65 40 10500 0,1 20 8400

Bbz-mcnenwi.

Q mc(t—1,); Oy = mc(1 - 1)), The ¢ — TEMNOEMKOCTb BOAL.

0= 0,1 kr- 42002 H”‘ - (65°C - 40°C) = 10500 JIx;
0 = 0,1 kr - 4200——— H"‘  (40°C — 20°C) = 8400 [l
Kr -

Mbi BuauM, 4T0 Q# (), XOTA 3TH 3HAYEHHA AOCTATO4HO OJH3KH. DTO
ABJIEHHE CBA3aHO C TEM, YTO BCErAa HMEET MECTO HE TOJIbKO TEMIOO6MeH
MEXY AByMA MOPUHAMH BOABI B KAJOPHMETPE, HO M C OKpyxaiouieh
cpenoi.
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JlaGopaTopHnas paGota 2

H3mepenue ydenvroii menioemxocmu meepdozo mena.

L{eas pabomei: onpefenvTh YAEAbHYI0 TEMIOEMKOCTh METaNIHYECKOro
UHJIMHADA. '

YaenbHOH TENIOEMKOCTBIO BEWECTBA HA3bIBAETCA TAKOE KOJHYECTBO Te-
NIOThI, KOTOPOE HYXHO COOOLUMTE TNy H3 3TOr0 BEWECTBA Maccoit 1 kr Ans
HarpeBanua Ha 1°C. B pabote ucnonsiyercsa amoMuHuil u Boja. TennoeM-

KOCTb AIOMHHHA C3 = 920£ , BOABI ¢, = 4200£ . OT0_AaHHbIE U3
kr-°C kr-°C
Tabnuubl. Pacuersl 6yaeM NpOBOAUTH MO BLIBEACHHOH B ONMHCaHWUH paGoThi
-t '
dopmyne: ¢, =_____c|m|( 1/ .
m2(12'1)
IIpumep evinonnenus pabomeoi.
my, Kr 4, °C my, Kr 4, °C 1,°C

0,1 20 0,16 80 35
Buivucnenua.

4200—&&— -0,1kr-(35°C-20°C)
¢, = —KL2C —g75 2%

2 0,16 kr - (80°C - 35°C) kr-°C

JKCNEPHMEHTATLHO MONYYEHHOE 3HAYEHHE HECKOIBKO MEHBIIE HIBECT-
HOTO W3 TabnHU. TO CBA3aHO C HEBLICOKOH TOYHOCTBLIO IUKOJbHBIX NMPHGO-
POB, @ TaK X€ TeM, 4TO TENI00OGMEH MPOHCXOAHT H C OKPYXKAIOIHM BO3AY-
XOM.

JlaGopaTopnas paGorta 3

C6opka anexmpudeckou yenu u usmMepeHue Cunbl Moxa
8 ee PaUYHLIX Y4aCMKAX.

Lleab pabomui: ybenuThcs Ha OMNbITE, 4TO CHJIa TOKA B PasHYHBIX [10-
C/1eA0BATENBHO COSAHHEHHBIX Y4acTKax UenH OAHHAKOBA.

an nOCﬂCﬂOBaTéanOM COCAHHCHHH npOBOIlHHKOB CHJIa TOKa B JIKO-
60t TOuke LenH ORHHAKOBA, JTO 3HAUHT, YTO B Clyyasx a), 0) ¥ B) HaweH
naboparopuoi paborsl cuna Toka / Gyaer noctosuna. [IpoBepuM 310 Ha
onkite.
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ITpumep evinonnenua pabomeyi.

a)/=0,1 A. 6)/=0,1A.
O O —0O O

2o Lo

B)/=0,l'A,

ONG,

@

Mbt OeicTBUTENBHO IKCNIEPHMEHTATLHO YOEAUNHCH, YTO CHIIA TOKA B MHO0OH
TOYKE LEMH NPy MOCNEA0BATENbHOM COEAMHEHHH MPOBOAHMKOB OAHHAKOBA.

Jlagopatopnas pa0ora 4
H3.uepenue HANRPANCEHUA HA PAITUYHLIX YHACMKAX 3.rlexmpzmecr<oz7 yenu.

Llenv pabomei: UIMEPUTL HANPAXKEHHE HA YUACTKE LEMH, COCTOALLEM H3
JBYX [0CJIEA0BATENLHO COEHHEHHBIX CMHpaNie, U CPaBHHTL €ro C Hanps-
EHHEM Ha KOHL@AX KaxJIOH CrHpaiu.

PaccMOTpHM cnegyiouyto Lenb:

i
t |

&

Hamepum nanpsxende U, Ha nepsoil cnupanu (cM. cxema 1), U, Ha BTOpOIi -
cnupaid (cM. cxema 2) ¥ U Ha aABYX cnHpanax BMmecte (cM. cxeMa 3). Teopus
npejckasbiBaeT cineayromee coorHowenue: U = U, + U,. [posepum ero Ha
NpaKTHKE.

—J
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[Tpumep svinoanenun pabomei.

Hanpaxenue Ha nepBOM COMPOTHBAEHHH (CM. cxema 1): Uy = 0,5 B.

Cxema 1

HanpsxeHue Ha BTOpoM cdnpo'rmmenuu (cM. cxema 2): U, = 1,0 B.

lq
T

Cxema 2

Hanpsxenune Ha aByx conpoTHBneHHAX (cM. cxema 3): U= 1,5B.

_{‘*_

Cxema 3
W3 axcnepHMeHTAIBHBIX JAHHBIX ACHCTBHTENBLHO CNEAYET, UTO
u=uU,+U,=0,5B+1,0B=1,5B.
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JlaGopaTopHas pabora 5

P €2YAUpPosaHue Cunbl moka peocmamonmm.

ue.llb pa6omb¢_: HAY4YHTBCA MONIb30BAThCA PEOCTATOM 1A HIMCHCHHA CH-
JIbl TOKA B UCMH.

PaccMoTpHuM crienyroiyio cxemy:

ON®,

=)
yC’l'pOﬁCTBOM, 0003HaYeHHbIM Ha CXeMe 3HAUKOM

i

asngerca peocrar. OH MO3BOMAET BPYUHYIO PerynHpoBaTh COMPOTHRIE-
HHe. B nanHo# pabore 6yneT HcnoAb30BaThCA NON3YHKOBBIH peocrar. OH
YCTpOEH cliefyloiiuM obpa3oM. Ha kepamMHueckHil UMIHKAP HaMOTaHa
ApPOBOJIOKA, MOKPLITa# TOHKHM CJIOEM HE MPOBOAALIEH TOK OKAJHHBI,
ApeRHa3HaueHHO! JU1s M30AIUMM BHTKOB Apyr oT Apyra. Haa obmoTkoi
pacnonaraeTcs MeTAIAHYECKH CTepX)eHb, MO KOTOPOMY MOXET rnepeMe-
WAThCS MONI3YHOK, KacalowMuicad CBOHMH KOHTaKTaMH BHTKOB 06MOTKH.
[pH ABHXEHHH MONI3yHKA CNOH OKAIHHBI MOJ €ro KOHTAaKTaMH CTHpaer-
€4, H TOK MPOTEKAET OT BHTKOB MPOBOJIOKK K MOJ3YHKY, 8 YEPE3 HETO K
OHOMY M3 3aXHMMOB. TakMM 06paioM, NpH nepeMeLieHHH NMON3YHKA Mo
BHUTKAM Mbl YBEIHUHBAEM HJIM YMEHBILAEM JUTHHY HAMOTaHHON MpoBoOno-
ku. TIpu 3TOM H3MEHAETCA COMPOTHBIEHHE LEMH, &, CIEAOBATENLHO, H
CHJIa TOKA B Heil.

ITpumep svinonnenus pabomo.

TocTaBuM nON3yHOK Ha MaKCHMalbHOE conpoTHeaeHue. [lpH 3Tom cuna
Toka Ha amnepmerpe 6yaeT MHHHManbHa, Haunem yMeHbwaTh CONPOTHBIE-
HHeE, ¥ MbI 3aMETHM, YTO B 9TOM CJTy4ae CH/a TOKa yBenn4yuBaerca. Haunem
YBE/IHYHMBATh COMPOTHBJICHHE, H 3aMETHM, YTO CHJIA TOKA YMCHBILACTCA.
Orcioaa cpenaeM 3aKMOYEHHE, YTO 3aBHCHMOCTb CHJIbI TOKa OT COMPOTHB-
nenus — ybpiBatowian.
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JlaGopaTopnras paGora 6

Hzmepenue conpomuerenus npogodnuxa
npu nOMowyu amnepMempa u 60AbmMempa.

Llens pabomyi: HayYUTLCH U3MEPATH CONPOTHUBEHHWE MPOBOJHHKA NPH
NIOMOLIN aMIMEPMETPa H BONLTMETPA. YGeHTbCS Ha OMBITE, YTO COMPOTHB-
JIEHHE MPOBOAHHKA HE 3aBHCHT OT CHJILI TOKA B HEM H HaNpAXKEHHA HA €TI0
KOHHaXx.. :

PaccMOTpUM NpPOBOAHUK C COMPOTHRIEHHEM R, MO KOTOPOMY TeuYeT TOK
1, a nanpaxenue Ha ero konuax U. B naweit naGoparopHoit pabote 3T0 pea-
JI30BaHO Ha cnieAytomleli cxeme:

O O

SN0

Peoctar Ha cxeme MO3BOMACT U3MECHATbL CHIY ToKa B uend. M3 3axona Oma
H3BECTHO, YTO

NpHYEM R = const He 3aBHCHT OT CHW/IbI TOKa U HAMpAXCHHUA. l'lponepuM 3TO
Ha OMbITE.

Ilpumep svinoanenus pabomei.

N I,A U,B R, Om
1 0,1 2 20
2 0,15 3 20

Hrak, MBI aelficTBHTERBHO y6ellHJ'lHCb, YTO CONPOTHBIACHHE NMPOBOAHUKA IMO-
CTOAHHO M HEC 3aBHCHT OT CHJIbI TCKYLIErO MO0 HEMY TOKA H HANpAXCHWUA Ha
€ro KoHuax.
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JlaGopaTopHas paGora Ne 7
H:wepeuue MOwHoCmMu u pa6omu mokKa e 3Jlexmpuwecxoﬁ aamMne.

Lleav pabomei: Hay4MTECS ONpeElEsTh MOWHOCTh H paboTy TOKa B 3Jek-
TpUUECKO#H NTaMMe, UCTIONB3YS aMNEPMETP, BOTLTMETD M Yachl. )

Jins onpejeneHHs MOUIHOCTH JIaMNbl HafAo cobparhk lenb, NMOKa3zaHHYIO
Ha pucyrke 68 yueGHuka. M3mepss cuity Toka / B laMne W HanmpsAxkKeHUe Ha
He#l, MOLIHOCTE MOXKHO BLIMHCIUTL MO dopmyne: P = Ul 1N BeIYUCACHHS
paboTEI TOKA B JlaMIie HAJO 3ace4b BPEMs, B TEYEHHE KOTOPOIO JlaMria rope-
na. PaboTa Toka BeiuHcasercs no dopmyne: 4 = Pr.

ITpumep evinonnenus pabomeo.
BbIuHCIEHHE MOLIHOCTH JIAMIIbI:
U=3B;/=02A;P=U,P=3B-0,2A=0,6BT,
Bbiuncnenue paboTsl TOKa B JlamMne:
t=1mMuu=60c; 4=Pr;4=0,6 Br-60c=36x.

- DKCNepUMEHTAILHO ObINM OMpefeneHsl MOWHOCTL M pafoTa Toka B 2nek-
TpHyeckoit namne. [Ipu 3TOM NoMyueHHOE 3HA4YEHHE MOLUHOCTH COBMaiaeT
CO 3HaYeHHeM, 0003HAYEHHBIM Ha Namiie.

JlaGopaTopHan paGora Ne 8
C6opka anekmpomazHuma u UCnbimarue e20 0elcmaus.

Lleav pabomei: coOpaTh 3/1EKTPOMarHUT U3 FOTOBbIX AeTalel M Ha ONbITe
NPOBEPHTD, OT YEro 3ABHCHT €0 MarHHTHOE JEACTBHE.

JUIs MchbITaHHA 3eKTpoMarHuTa cobepeM Lenb, CXeMa KOTOPOH H3o0-
OpaxxeHa Ha pUcyHke 97 yueOHHKa.

ITpumep evinonnenus pabomei.

1. JIna OnpeAcnCHHUA MArHHTHLIX MOJIOCOB Ka-
TYIIKH C TOKOM NMOAHECEM K HEH KOMnac cesep-
HbIM (I0XHBIM) nonocoM. Ecnu cTpenka komna-
ca Oyaer oTrankuBaTLCA, TO ¢ 3TOA CTOPOHBI
KaTyllka HMEET CEBEPHBIH (IOXKHBIA) nomoc,
€C/H ke OyAeT NPHTArHBaThC, TO C ITOH CTO-
POHBI KaTyllKa HMEeT HOXKHbBIA (CeBepHbIA) mo-
ntoc, OnpeaeneHHple TakMM ofpasoM nosloca
KaTyIUKH NOKa3aHbl HA PHCYHKE.

i

2, Mpu BCTaBJIEHHH XKENE3HOTO CEPACYHHMKA B KATYLIKY AEHCTBHE MarHUTHO-
IO NOJIA Ha CTPENIKY KOMNaca yBeJIM4HBaeTCs. '

3. Mpu yBenHueHHH CHJIBI TOKA B KaTylUKe ee MarHMTHOe AeficTBHE Ha
CTpeSiKy KOMmnaca yCHIHBAeTcs, W, Hao6opoT, MPH YMEHLLIEHHH — YMEHb-
wwaercs.

4. Onpeaenexye NoMocos AyrooGpa3HOro MarHMTa NPOHCXOAHUT TaK XKe, Kak
¥ B myHkre 1. '
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JlaGopaTopsuas pabora 9

H3yueuue INEKMPUYECKO20 osuzamens NOCMOAHHO20 MOKQ.

lle.rw pa6omu: O3HAKOMHTBCA ¢ OCHOBHLIMH JACTANAMH JJICKTPHYCCKOTIO
ABHTATCNA NMOCTOAHHOTO TOKA HA MOZCJIH 3TOrO JABHraTens.

JneKTpHUYECKHA NBHTaTE/Ib COCTOUT W3 pOTOpa M craropa. B porope cro-
HT KaTylulKa, a B CTarope —— NOCTOAHHBIE MarHuThbl. [IpUHUMD paboTh! 31ek-
TPHYECKOTO JBHTaTeNIs OCHOBAH Ha JCHCTBHH MONA MOCTOAHHOTO MarHHTa
Ha MPOBOJAHMK C TOKOM. DJIEKTPOMArHHTHBIC ABHIATEIH NyYlI€ ABHTaTeNeH
BHYTPEHHEro cropaHusa H3-3a 6onbitero KI1J, 6onbuiei YMCTOTHI M T.4.

B wkonsHOM '3ne|crponnura1'ene MOXHO H3MCHHUTH HAMpaBJ/ICHHEC BPAUICHHA
H3IMCHCHHEM MMOJIADHOCTH.

JlaGopaTopHnas paGora Ne 10

[Tocmpoenus u306paxcerus npu NOMOUU TUH3BbI.

L{env pabomoi: Hay4HTbCA NOJY4aTh PasiHYHBIE H30OpaXKEHHUA MpPH fo-
MouM cobHparoLLeil TMH3EL '

B nauxoit paGote nonywatorca m3obpaxeHHs NpeaMETa, JaBaeMbie CO-
Gupatoweri nuH30#. Ilpouiecc nMOcTpoeHHs H3o6pakeHHs B cobHpatoLled
nHH3e noapobHo onucad B § 67 yyeGHHka. H306paxenne npeamera, pacno-
JIOKEHHOTO 33 ABOHHBIM (OKYCHBIM PacCTOAHHEM, ABIACTCA NCHCTBHTEIIb-
HBIM, YMEHBIUIEHHLIM, MEPEBEPHYTHIM. ECIH mpeaMeT HaxoAHTCS MEXy
okycoM u aBoOHHEIM GOKYCOM, TO €ro H300paxeHHe ABAETCA ACHCTBH-
TENIbHBIM, YBE/IHUEHHBIM, NepeBepHyThIM. EclTH npeamer HaxoaMuTca Mexay
(okycoM H NTHH30#, TO ero H3oGpaxkeHne ABIAETCA MHUMBIM, YBETHUYEHHBIM,
ApAMbIM.

ITpumep evinonnenus pabomoi.

doxycHoe Paccrosuue oT
Ne Bua
paccrosnude F, | namnbl A0 AKHH3BI d,
OIBITa n3o6paxeHns
cM o™
1 15 10 MHHUMOE, YBETHYEHHOE,
npaMoe
2 15 20 JleticrsuTensHoe, yBenu-
YEHHOE, IEPEBEPHYTOE
3 s 40 JleHCTBUTENLHOE, YMEHD-
LLIEHHOE, TIepeBEPHYTOE
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HTOE . Mporpammel No yyebHMEaM BCEX FOQ0E M3 AaHHH.
BhIE AOMAWHKME 3aganunaAnrebpa, reomeTpus, pyccEri
hi3MEa W Ap. TEOH IWKONbHBIA TanKWcrad |

http://homeworksuper.ucoz.ru. Beé ann yueumnkos n
. £

BHumaHue! Ccbinika Ha ¢pann B3ATa c noptana homeworksuper.ucoz.ru.

http://homeworksuper.ucoz.ru.

AaHHbl1l ¢halin npedcmasneH UCKAKYUMENbHO 8 03HAKOMUMENbHbIX Uensx.

YBa)Xaembi¥ ymtatenno!

Ecnun Bbl ckonupyete AaHHbli pain, Bbl ONKHBI HE3aMeANUTENbHO YAANUTD
ero cpasy nocse 03HakoMaeHuUA ¢ cogepkaHnem. Konupysa n coxpaHsas ero, Bol
npuHumaeme Ha cebsa ecto omeemcmeeHHOCMb, Co2/1ACHO delicmayowemy
mexcOyHapoOHoMy 3adKOHoOamesnbcmay. Bce asmopcKue npasa Ha OaHHbIl
¢gaiin coxpaHaromca 3a npasoobnadamenem. /lloboe Kommepyeckoe u UHoe
ucnosv3oeaHue, Kpome npedsapumesnibHO20 O3HAKOMAEHUA 3anpeu,eHo.

Iybaukayua 0aHHO020 O0OKYyMeHmMa He npecaedyem HUKAKoU KoMmMepYecKol

8b1200bl.

Ho makue dokymeHmoi cnocobcmeayrom 6bicmpeliwuemy npogheccuoHasnbHOMYy U

dyxoeHoMy pocmy Yyumameselii U A6A310mcs pekaamoli bymaxcHoix u30aHuii

makKux 00KymMeHmoa.
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