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81

1. HarpeBanwue, oxJiaK/IeHUE, KUIICHUE, TIABJICHHUE U T. 1.

2. TemmepaTypa XapakTepU3yeT CPeHIOI0 KHHETHIECKYIO SHEPIHIO MOJICKYIL.

3. CKOpOCTh ABMKEHHUS] MOJIEKYT IPH YBEINYCHUH TEMIIEPATYPEI PacTeT.

4. Monekynsl B Ta3e ABIKYTCS C OONBIIMMH CKOPOCTSIMH, a MX CKOPOCTH H3Me-
HSIOTCSL TOJBKO MPH B3aUMOJCHCTBHM C JPYTMMH MOJICKYJIAMH WM CTEKIaMH
cocyzna. B KHIKOCTAX MOJIEKYJIBI KOJICOIIOTCS OKOJIO MOJIOKEHHS PAaBHOBECHS U
MHOTJa NePECKaKUBAIOT B Jpyroe Mecro. B TBepabIX Terxax MOJEKYIbl Konebd-
JIIOTCS OKOJIO TOJIOXKEHUS paBHOBECHUS.

82.

1. Ilpu mogbeme miapa ero MOTEHLHANbHAsE SHEprus yBenuunBaercs. [Ipu ero ma-
JICHNM KUHETHYEeCKas SHEpIus BO3pacTaeT, a MoTeHLua bHas yMeHbliaercs. [locie
HaJIeHNs BCAd MEXaHW4ecKas HEeprus Iapa NepexoauT B TEIIo.

2. Illap ¥ uMTa HECKOJIBKO Ne(OPMHUPYIOTCS, UX TeMIepaTypa HECKOJIIBKO BO3-
pacrer.

3. BayTpenneli sHeprueil Ha3pIBaeTCsl CyMMa KHHETHIECKOH SHEPTUH Xa0THIECKO-
TO JBVDKCHHS MOJICKYJT U MOTEHIIAIBLHON SHEPTUH UX B3aHMOICHCTBHIS.

4. BHyTpeHHss SHEpTHs TeNa He 3aBUCHUT OT JBIDKECHHS 3TOTO TeNa, T.K. TIPH ee
pacuere CKJIa/IbIBAIOTCS TOJBKO KHHETHUECKHE SHEPTHH Xa0THUECKOI'0 ABHIKECHUS
MOJIEKYJI; aHAJIOTHYHO BHYTPEHHSSA 3HEPIUs HE 3aBHCUT OT IOJIO0XKEHHS OTHOCH-
TENbHO JpPYTUX TeN, T.K. MBI CYMMHPYEM TOJBKO HOTCHLUHUAIbHYIO JHEPTUI0
B3aUMOJICHCTBUSA MOJICKYJL.

83.

1. TIpu coBepuieHnn paboTh (B JaHHOM Cllydae JBH)KCHHUH BEPEBKH) yBEIMYHBa-
eTCsl TeMIIepaTypa, a 3HAYMT, K BHYTPSHHSI SJHEPTUsl. DTOr0 yBEIMUYCHUS 10CTa-
TOYHO, YTOOBI (U 3aKHIICIL.

2. DTOT OMBIT BCAKHUI MOXKET MPOBECTH, TIOCTABHUB HA ININTKY JaifHuK. [Tocne Toro,
KaK BOJIa 3aKHINT, MOXHO 3aMETHTb, YTO KPBIIIKA YaHUKA HECKOJIBKO ITONPHITU-
BaeT. OTo 0003HaYaeT, YTO 3a CUET BHYTPCHHEH SHEPTHHU TEJIO COBEpIIaeT paboTy.
3. Bo3bMeM MeTaTMYecKHid MpeMeT, HarpeeM ero Ha CIHPTOBKE M OIYCTHUM B
€MKOCTb C BOJIOW NpH KOMHATHOM TeMmeparype. Bona Harpeercs, a meraniude-
CKHif penMeT oxiaautcs. [Ipu 3TOM BHYTPEHHSSI SHEPTHUsI U3MEHSTCS U3 3a Tell-
JIonepeadH.

4. Cpenusist KHHETHIECKask SHEPT U MOJIEKYJI CIHIBI MEHBIIE CpeTHEH KHHEeTHde-
CKOM SHEPTHU MOJIEKYJ BOABL. MoIeKymsl BoAbI OyAyT HmepeaaBaTh 4acTh CBOCH
KHHETHYECKON SHEPTHH MOJICKYJIaM CIIUIIBI, B pe3yJIbTaTe Yero CHHIa Harpeercs,
a BOJIa HECKOJIBKO OXJIAQIUTCSI.

5. Terutonepenadeii Ha3bpIBaCTCs MPOLIECC U3MEHEHHS BHYTPEHHEH dHEpIruu Tena
0e3 coBepLIeHHs PabOTHI.

6. BHYTpEHHIOIO HEPTUI0 MOXKHO W3MEHHTH COBEpIICHHEM PaboThl MM TEIUIO-
nepeaayveH.
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84.

1. TlycTh OOMH KOHEI[ MPOBOJIOKH MMEET OOJIBIIYIO TEMIIEpaTypy, YeM APYTOi.
3HaYMT, HA OJHOM KOHIIE IPOBOJIOKM KHHETHYECKas SHEPrusi MOJIEKYJ OoJblile,
4yeM Ha IpyroM. Bosee ObICTpbIe MOJIEKYIIBI MIEPENAIOT CBOIO SHEPTHUIO OoJiee Mea-
JIEHHBIM, B PE3yJIbTATE YETr0 IO MPOBOJIOKE MEPEIACTCS SHEPTHUSL.

2.3a 0/1HO ¥ TO e BpeMsi U3 3a TOr0, YTO TeMIIEpaTypa JOCTHUIIA TeMIEePaTyphI,
MPU KOTOPO# BOCK yXKe HE MOXET yIeP:KHBATh TBO3IHK, OT MEJHOU IIPOBOJIOKH
OTOPBAIUCH YETHIPE TBO3/MKA, @ OT CTAIHLHON TONBKO OJHMH. JTO MOKAa3bIBAET,
YTO TeMIlepaTypa B MEIH MepeaaeTcsi ObICTpee, YeM B CTAIN. 3HAYUT, TEIUIONpPO-
BOJIHOCTb M/ OOJIbIIIE TEIIOIPOBOJHOCTH CTAJIH.

3. HauGounbiyio TEmiIonpoBOAHOCTh MMEIOT cepedpo W Meab. DTH MeTaulbl
IOPUMEHSIOT B KayeCcTBE TEIUIOOOMEHHHKOB. HauMEHbBIYI0 e TeIIompoBO/I-
HOCTb UMEECT BaKyyM. Ero NPUMEHSAIOT B TEPMOCax.

4. Mex, 1myX, Tepbsi, OeK/Ia HMEIOT BECbMa HH3KYIO TEIUIONPOBOIHOCTD U3 38 TO-
r0, 4TO B HHUX IPUCYTCTBYIOT HEOOJBIIHE MOJIOCTH, 3AIIOJIHEHHbBIE BO3LYXOM (a y
BO3/IyXa TEIUIOMPOBOAHOCT OY€Hb HI3Kas). [[09TOMY OHH 3aIUIIAIOT OT XOJIO/A.
5. «lly6a rpersh», KOHEYHO, HE MOXET, T.K. B HEll HeT McTo4HHKa dHeprun. C
JPYroii CTOPOHBI 1Iy0a MMeeT HU3KYIO TeIIONPOBOAHOCTD U JIOJT0 HE JaeT Tely
YeJIOBEKa OXJIAIUThCS.

85.

1. II;ToTHOCTB TEIIOro Bo3/yXa MEHBbIIE INOTHOCTH XoJoHoro. [Tosromy con Tem-
JIOTO TIOJTHIMAIOTCSL BBEPX, @ CIIOM XOJIOHOTO BO3IyXa OIyCKAlOTCS BHU3.

2. HmwkHuil cnoif HarpeBaeTcs, ero IIOTHOCTh YMEHBIIACTCS, U MO/ JeHCTBHEM
apXHMenoBOil cHIbl OH mogHnMaercs. Ha ero mMecro omyckaercs Oosiee Xoyof-
HBII BepXHUH cJI0H U Bce moBTOpsieTcs. KpoMe 3TuX KOHBEKLIMOHHBIX IIPOLIECCOB
TaKXe BXHYIO POJIb UTPAET U TEIUIONPOBOIHOCTD.

3. SIBneHue KOHBEKIMH COCTOHUT B MEPEHOCE YHEPIUH HATPETHIMH CIIOSMH KUJI-
KOCTH WJIM Ta3a.

4. Ilpn BEIHYXIEHHOM KOHBEKIUH MPOHMCXOJHT TAKKe W MEPEMEIINBAHUE KU~
KOCTH WJIH Ta3a.

5. Ilpu KOHBEKIMH TeTUIbIE CIIOH KHAKOCTH MM Ta3a IMOAHUMAIOTCS BBepX. Ecim
OBbI MBI HarpeBaIM BEPXHUE CJIOM, TO MOAHUMATHCS UM ObUIO OB HEKyZa, OIryc-
KaThCsl OHM HE MOTYT U3 3a CHJIbl Apxumena, i Takoi 3 dexTuBHbIN crocob Te-
IJIoNepeaayr, Kak KOHBeKIus, He padoTan. [1o3ToMy >KHIKOCTH M Ta3sl Harpe-
BAIOT CHH3Y.

6. B TBepAbIX Telaax MOJIEKYJIbI KOJEOIIOTCS OTHOCHUTENBHO MOJOXKEHHST PAaBHO-
Becusl. 3HAYNT, JBIKEHHUS CIIOEB B 3TOM CIIydae HEBO3MOXHBI, a, 3HAUUT, HEBO3-
MOXKHa U KOHBEKIIHSI.

86.

1. TepMOCKOTI COCTOUT M3 KOJIOBI C TPOOKO#i, B KOTOPOI UMEETCS HEOOIIBIIOE OT-
BEPCTHC. B sT0 OTBEPCTHUEC BCTaBJICHA l/I30l"HyTafl noa npsAMbIM yFJ'lOM TOHKaA
Tpy0OOUKa, B KOTOPYIO BBEICHO HEMHOTO IOAKPAIICHHON XuaKkocTH. OquH 60K
KOJIOBI 3aKOI4YeH. Tak yCTPOSH TEPMOCKOIL.
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2. Bo3bMeM TEpMOCKOII U MTOCBETHM Ha 3aKOIMYCHHYIO €r0 CTOPOHY JIaMITOi Ha-
KaJuBaHW. MBI YBHIMM, 9TO CTOJIOMK JKHUAKOCTH MEPEMECTHIICS. DTO U OynmeT
OIIBITHBIM JOKa3aTCJIbCTBOM II€PEaAadn SHEPTUN u3nyquMeM.

3. Jlydiie Bcero MOIJIONIAIOT SHEPTHIO M3JIYYEHHS Tella YEPHOrO IIBETa, XyXKe
BCETO TeJla C 3epKAIbHON ITOBEPXHOCTBIO.

4. Tena, KOTOpPBIE JIOJDKHBI XOPOILO OTPaXKaTh COJHEYHBIE JIYUH, YTOOBI HE CHIIb-
HO HarpeBaThCs, JACTAIOT 3€PKaIbHBIMU. DTO, HAPUMED, KPBUIbS caMoJIeToB. Ec-
JIM KE TEJO JOJDKHO XOPOIIO TOTJIONIaTh BCE MAJaloNiee U3TydeHUe, TO €ro Je-
JIAFOT YEePHBIM. DTO, HATIPUMEP, pa3IHIHbIC (POTONPHEMHHKH.

87.

1. Konn4ecTBOM TEIIOTH Ha3bIBAETCA DHEPTHsL, KOTOPYIO IOJIy4aeT WM OTAAaeT
TEJO B MPOIIECCE TEIJIONepeIaun.

2. KomuecTBO TEmIOThl TeM GOJIbliIe, YeM 0OJIbIIE U3MEHEHHE TEMIIEPATYPHI.

3. T.x. Tena pa3nuYHON MAcChl WM PA3IMIHOTO COCTaBa MPH OJAWHAKOBOM H3Me-
HEHUH TEMIIEPATYPHI MOIYYAIOT JIKO0 OTHAIOT PA3INIHOE KOJIUIECTBO TEILIOTHI.
4. Tlycts aBa TeNa OJMHAKOBOTO COCTaBa, HO PA3IMYHON MACChl H3MEHIIIH CBOIO
TEMITepaTypy Ha OJAWHAKOBOE KOJIMYECTBO rpajaycoB. Ilpu aToM Goinee TspKenoe
TEJIO MOJYYHT JTUOO 0TAACT OOJIbIIICe KOJHUECTBO TEILIOTHL

5. IlycTh UMEIOTCSI /IBA TeJla PA3IMIHOrO COCTaBa, OJMHAKOBOW MACChl, HAXOJIS-
IKXCs TIPU OAMHAKOBOW TemmepaType. OJHOBPEMEHHO HayHEM HarpeBaTh UX B
TEYCHHEe HEKOTOPOTo BpeMeHH. [lociie H3MepHM TeMItepaTypsl Kaxaoro tena. U,
XOTSI, IBA TeJia MOIYyYHIM PABHOE KOJMYIECTBO TEIUIOTHI, H3MEHEHHE MX TeMIlepa-
Typ Pa3indHO. DTOT OIBIT MOKA3bIBAET, YTO KOJUYECTBO TEIUIOTHI 3aBHCHT OT
pO/Ia BellecTBa HAIIEro Tela.

6. BHYTPEHHIOIO SHEPTHI0 U KOJMYECTBO TEIUIOTHI M3MEPSIOT B JUKOYIsIX (Jk),
ko ukoyiax (kx). 1 kx 1000 [Ix

88.

1. YenbHOU TEMIOSMKOCTBIO BEIIECTBA HA3bIBACTCS (U3MUYCCKAs BEIHUMHA, YHC-

JICHHO paBHasA KOJUYECTBY TCIUIOTHI, KOTOPOC HYKXKHO NEpPEAaTh TEIy W3 HAIICTO

BEILIECTBA MaCCOI OJJMH KWJIOTPAMM, YTOOBI YBEINYUTE €ro Temieparypy Ha 1°C.
Jx

xr OC

3. D10 0603HaYaeT, U4TO JUI HAarpeBaHUS CBHHIIOBOTO TeJla Maccoil OJUH KHIIO-
rpamMm Ha oamH rpanyc Llembcus HeoOxomumo mepenats stomy tery 140 Jhx
SHEPTHU.

4. Bona obmamaer o4eHb OONBIION yHENbHOH TemIoeMKOCThio. UTOOBI HarpeTsb
BOJIy, HaJ0 3aTPaTUTh OYEHb MHOTO SHEPrHH. 3HAUUT, BO3JIE BOJOEMOB OyJer
XOJIO/IHEE, YeM BN OT HUX.

5. Bona oOnagaer odeHb OONBILION yAENBHON TEINIOEMKOCTBIO. DTO O3HAYaerT,
4TO, HE OYCHb CHJILHO HAarpeBasich, OHa MOXKET IIEPEHOCUTH OOJIBIIIOE KOJIIMYECTBO
TewioTel. [lo3TOMy BOIY HCHOJIB3YIOT B CUCTEMaX OTOIUICHUS U OXJIAKICHUS
JIBUTATEIECH.

2. VenpHas TEII0EMKOCTh HU3MEPSACTCA B
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89.

1. HyxHO 3HATh BELIECTBO, U3 KOTOPOI'O TO TEJIO COCTOUT (3HAsi BELIECTBO, MBI
CMOXEM Y3HaTh YJEJIbHYIO TEIJIOEMKOCTh), Maccy TeJla, H3MEHEHUE TeMIlepaTy-
pHI Tena.

Jx

2. ITyctb y Hac ecThb Boga (TemoeMkocTts ¢ = 4200 ——— ) maccoii
kr PC
m 1 kr. Bogy HarpeBaror c t; 20°C mot, 30°C. Tornma KOJHYECTBO TETLIOTHI
Q, koTOpoe coobmMIM Boje, OyeT paBHO:
XK
'H— [30°C 20°C) 42000 dx.
kr C

Q =mc (tz—tl) 1 xr (4200

3.Q=mc(t2—t1)

4. TIpu CMEIIMBAHUK TOPSYCH U XOJIOHOM BOJIBI ITOCIIC YCTAHOBICHUS OOIIEH TeM-
nepaTypbl, U3MEPUB 3Ty TEMIIEPATYPY, Mbl MOXKEM PACCUUTATh KOJIUYECTBO TEILIO-
ThI, OTJAHHOE TOpsYei BOJOW M MOJYYEHHOE XOJOAHOW. OHM JAO0JKHBI OBITH paB-
Hbl. OJTHAKO Ha MPAKTUKE TOpsYasi BOJIA OTAAET HECKOJIBKO OOJIbIIIe, YeM MOoJTydaeT
xonofHas. [I[prarHO# 3TOTO SABIAETCS TEIIIO0OMEH C OKPYKAFOLIMH TEITaMH.

810.

1. YaenpHOW TEIUIOTON CropaHus TOIUIMBA HA3bIBACTCS BEIMYMHA, YHCICHHO
paBHAasE KOJMYECTBY TEILUIOTHI, KOTOPOE BBHIACISACTCS MPU CrOPAHUHU JAHHOTO Be-
mecTsa Maccom 1 Kr.

K
2. YIenbHyI0 TeIUIOTY CTOPaHHs H3MEPSIIOT B —— .
KT

3. D10 BhIpaKeHHE 0003HAYACT, YTO MPH CrOPAHUHU TOIUIMBA Maccoi 1 Kr Beide-
nsierest sueprust 1,4007 Ixk.

4. Heo0X011MO 3HATh Maccy U YACNbHYIO TEIJIOTY CrOPaHusl BEIlecTBa. JTH JBE
BEJIMYHMHBI HY)KHO EPEMHOKHTB.

811.

1. MexaHndeckasi 3HEpPTUs NEPEXOAUT BO BHYTPEHHIOW, HaIpUMeEp, IIPU TOPMO-
JKCHUU aBTOMOOWJIS: TTOKPBIIIKH, TOPMO3HBIC KOJIOJKH, YaCTh TPACCHI H T.I. Ha-
rpeuch. BHYTpeHHSS SHEPTHUs MEPEXOIUT B MEXaHHIECKYIO, KOT]a HarpeThIe ra-
3B B ITHHJPE TBUTAIOT MOPIIECHb.

2. B mpormecce CTONKHOBEHHUS MOKOSIIETOCS M JBWXKYIIETOCS IIApOB, BTOPOU
YMEHBIINJI CBOIKO CKOPOCTH, a HepBbIﬁ TIMOKATHJICA. l_[pl/l KOHTAKTC XOJIOJHOI'O u
TEIUIOTO TeJl, BTOPOE OCTHIBACT, a IIEPBOE HATPEBAETCSI.

3. PaccMOTpeHHBI#H B §9 OMBIT 10 CMEINBAHUIO XOJIOHOM 1 TOpsiueii BOMBI.

4. DHeprus He MCYE3aeT M HE BO3HHUKAET BO BeexX (u3Myeckux mpoueccax. OHa
MIEPEXOTUT U3 OJHOH (HOPMBI B PYTYIO.

5. B Hayke 3aKOH COXpaHEHUS SHEPTUU TOKA3bIBACT, KAKUE SIBICHHUS BO3MOXKHEL,
a Kakue HeT. B TexHuWKe OH cpa3y jKe JaeT NMOHMMaHWE MPHHIUITHAIBHON BO3-
MOKHOCTH HJIH HEBO3MO>KHOCTH CO3JIaHHsI HEKMX YCTpoicTB. Hampumep, HeBO3-
MOYKEH BEYHBIHN JABUTATEJIb, XOTA €0 U NbITAJIUCh IOCTPOUTD.

8
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812.

1. BemecTBO MOXKET HaXOJHTHCS B TBEPIOM, JKHUAKOM WM ra3000pa3HOM CO-
CTOSSHHH.

2. Ha npakTuKe 4acTo MCIOJIb3YIOTCSI IEPEX0Ibl U3 OJHOTO arperaTHoOro COCTOos-
Hus B pyroe. [Ipumep  UIaBICHHE METAJLIOB.

3. ArperatHoe cOCTOsIHHE OIpeIessieTCsl IBUKEHUEM U B3aUMO/ICHCTBHEM MOJIe-
KyIL

4. B TBeppIX TelaxX MOIEKYIBI KOJEOIIOTCS OKOJIO IMOJOKEHHUsI paBHOBecHs. B
KHUIKOCTH MOJICKYJIBI KOJICOIIOTCS OKOJIO MOJIOKEHHsI PAaBHOBECHSI U MHOT/IA Tie-
PECKaKHBaIOT B APYroe MecTo. B ra3ax MoJeKyJbl ABHXYTCS XaOTHYECKH, B3au-
MOJICHCTBYIOT MEXy cO00i TONBKO HPH COYAapEHHUSX.

813.

1. [naBneHneM Ha3bIBaETCS IEPEXO]] U3 TBEPAOTO COCTOSHHUS B KHAKOE.

2. OTBepeBaHNEM Ha3bIBACTCS MIEPEXO U3 KHUIKOTO COCTOSHHS B TBEPOE.

3. Temnepatypoi, Ipu KOTOPOH BEIIECTBO IIABUTCS W OTBEPJCBACT, HA3BIBAIOT
TeMIIepaTypoii IJIaBJICHUS U OTBEPICBAHUS.

8§14.

1. Ha otpeske AB nen HarpeBaercs; Ha orpeske BC temneparypa sipaa 0°C, u oH
IUTaBUTCS, TIPEBpaIasch B BOAY; Ha oTpe3ke CD BOma HarpeBaeTcs; Ha OTPE3Ke
DE Boxa oxiaxnaercs no 0°C; Ha otpe3ke EF Boma oTBepaeBaer nmpu temrepa-
Type 0°C, npeBpamasice B nen; Ha otpeske FK nmen oxmaxmaercs.

2. Temmeparypa yBelIW4uBaeTCs, ecii (YHKUuUs, rpaduK KOTOPOH HaM 3ajaH,
BO3pACTaeT, MIOCTOSIHHA, €CIIN ITOCTOSIHHA, ¥ YMEHbBIIIAETCsl, €CIIH yObIBaeT.

3. [InaBneHuto jpaa cooTBeTCTBYET yuactok BC, a oTBepaeBaHuio BOAbl  yd4a-
ctok EF. OTu yyacTku napasuiesibHbl OCH BpEMEHH, T.K. TEMIIEpaTypa Ha HUX I10-
CTOSIHHA U paBHa HYJIIO.

815.

1. IIpu yBenMYeHUHN TeMIEpaTypbl KMHETHYECKas SHEPrusi MOJIEKYJ pacTeT, U
Inpu TeMnepaType TUTIABJICHUS DHEPIrUU CTAHOBUTCA ITOCTATOYHO Ui paspyLICHUA
KPHUCTAJUINYECKON PEIIeTKH.

2. DHeprus pacxoayeTcs Ha pa3pyIIeHHE KPUCTAIUTMYECKON PEIICTKH.

3. VenpHOH TEIIOTON IUIABJICHHS BELECTBA HA3BIBACTCS KOJIMYECTBO TEILIOTHI,
KOTOPOE HEOOXO0IMMO COOOLIUTD TENIy M3 ITOr0 BellecTBa Maccoil 1 Kr mpu Tem-
nepaType IUIaBJICHHUS, I TOTO YTOOBI €ro PacIIaBHTh.

4. TIpu yMCHBILICHUH TEMIIEPaTypbl KUHETHYECKasi SHEPTUs MOJICKYJI yMEHbIIIa-
eTCsl, M TIPU TEeMIIepaType IUIaBJICHHS SHEPTUsl CTAHOBUTCS TaKOM, YTO MOXKET 00-
Pa30BaThCs KPHCTAILTHYECKAS PEIIETKA.

5. Ecnu u3BecTHA Macca M, yaesbHas TEIIoTa [UIABJICHHUS A, TO KOJUYECTBO TeTl-
JIOTBI, He0OXO0AMMOe ISl TUIABIICHUS Teja onpesessercs popmynoii: Q  Am.

6. ITonp3ysice 0O603HaueHNsIMU U3 yHKTa 5, Q  Am, rme Q  KoiM4YecTBO Tem-
JIOTBI, BBIICIMBILICECS TIPH OTBEPJICBAHUH TelIa.
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816.

1. cnapeHneM Ha3bIBAIOT MapO0Opa30BaHKe C MOBEPXHOCTH KUAKOCTH.

2. Vcnapenne MPOMCXOAUT MpH JFO0OW Temmeparype, T.K. BCeraa HaxOJSATCs
JIOCTaTOYHO «OBICTPHIC» MOJICKYIIbI, CIIOCOOHBIC «YJICTETh» U3 KHIKOCTH.

3. CkopocCTh HCIapeHust 3aBUCUT OT POJIa XKHUIAKOCTH, ¢ IUIOIIAIH IIOBEPXHOCTH,
HAJIMYHst THOO0 OTCYTCTBUSI BETPA.

4. ciapenue POMCXOIUT ObICTpee mpu Gosiee BHICOKOH TeMmreparype, T.K. IpH
Goiee BBICOKO# TeMIepaType 0OJIbIle JOCTATOYHO OBICTPBIX MOJICKYIL.

5. Ucnapenue nzet ObicTpee mpu OOJIbIIEH TUIOIIAIN TOBEPXHOCTH.

6. HaCbILI.leHHbIM Ha3bIBACTCA nap, HaXOﬂﬂmMﬁCﬂ B JUHAMHWYECCKOM paBHOBeCI/II/I
CO CBO€H KHIKOCTBIO.

7. HeHaCl:ILLleHHbIM Ha3bIBACTCS nap, HE HaXOZlflLl.lHFICﬂ B ITUHAMHUYCCKOM paBHO-
BECHH CO CBOEH KUIKOCTBIO.

8. B oTCyTCTBUH BETpa MOJIEKYJIa MOXKET BEPHYTHCS B COCY/I IIOCIIE TOT0, KaK OHa
BbUIETENA C MIOBEPXHOCTH JKUIKOCTH. ECiu e JyeT Berep, TO OH YHOCUT MOJIe-
KYJIBI, &, 3HAYHT, B COCY/] OHHU y)KE HEe MOTYT BEPHYTHCSI.

817.

1. Monekybl, BBIXOJSIIHE U3 KUAKOCTH, COBEPUIAIOT PabOTy NMPOTHUB CHII MPHU-
TSAKEHUS MOJIEKYIL.

2. KumxocTh TOKHIAIOT MOJIEKYJIbI, 00IaafoIye TOCTATOIHO GOINBIION KHHe-
THYECKOI DHEeprueH, a, 3HAUMT, CPEAHsSI KAHETHYECKash SHEPTHs YMEHBIIACTCS.
T.K. TeMIlepaTypa XapakTepU3yeT CPEAHIOI0 KMHETHYECKYIO DHEPTHIO, TO U OHa
YMEHbIIAeTCS.

3. Bo3bMeM PTYTHBIH TepMOMETp ¥ 3aBEPHEM €ro pe3epByap B BAaTKy, CMOUCH-
Hyt0 3¢upoM. Dup aKTHUBHO HCTIAPSIETCS, & IO TEPMOMETPY MBI YBHJIUM 3aMeT-
HOE YMEHBIIEHUE TEMIIEPATYPBI.

4. Ecn y Hac ecTh /IB€ JKUAKOCTH C Pa3HbIMU CUJIaMHU B3aMMOJEIHCTBUS MOJIEKYJI,
TO JIy4lie 6ylleT UCTIapATBCA Ta XUIAKOCTb, I'/I€ 3TU CUJIBI MCHBIIE. Ecmu xe
HAMEIOTCSI IBE XKHUIKOCTH C OJMHAKOBBIMU CHIIAMH B3aHMOJEHCTBHS, HO Pa3sHBIMU
MaccaMu MOJIEKYII, TO Jierde GyIeT HCmapsAThCs JKUIKOCTh ¢ 6oliee JIETKUMH MO-
JIEKYIIaMH.

5. Konzmencanus napa mporCXOIuUT TIPH OIPEICTICHHON TeMIIeparype.

6. Konpencanueii BoasiHoro napa oobsicHseTcs: oopasoBanue obnakos. [lapsr Bo-
Ibl TIOTHUMAIOTCS BBEPX, M Ha ONpPEJIeNICHHONW BBICOTE TEMIIEpaTypa OIycKaeTcs
HaCTOJIbKO, 4YTO ITapbl BOAbI KOHACHCHUPYIOTCS B MeJlbUaiinme Kanejabku. JTH Ka-
IeNIbKY He TMAJaloT, a «ILIABaloT» B Bo3ayxe. OHH MOCTENEHHO PacTyT 3a CYeT
CTOJIKHOBEHHIT M BBIAJAIOT B BUIE TOXK/IS. AHAIOTHIHBI POLECCH! U TIPH BBINa-
JICHUU CHETOBBIX OCAJIKOB.

§18.

1. Tlepen kumeHueM CIbIIIEH XapaKTEePHbIHA MIyM. DTO My3bIPbKU BO3/yXa C HAChI-
IIEHHBIM [TAPOM MOAHMMAIOTCS, U B BEPXHHUX, OOJIee XONOIHBIX CIOAX CXJIOINBIBA-
IOTCSI; TIPU 3TOM BO3/yX U3 IMy3BIPHKOB MIEPEXOIUT B PACTBOPEHHOE COCTOSTHHE.
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2. Ha my3sIpek ¢ mapoM BHYTPH XHAKOCTH JISHCTBYET CHIIA TSDKECTH M CHIa Ap-
XHMena.

3. TemnepaTypoii KMIICHHs HA3bIBACTCs Takas TEMIIEPaTypa, IIPU KOTOPOM KHI-
KOCTb KHIIUT.

819.

1. OTHOCUTENBHO BIAQXKHOCTBIO BO3/lyXa ( Ha3bIBAaeTCsA OTHOIIEHHE INIOTHOCTH
BOJITHOTO Mapa p K MUIOTHOCTH HACHIIIEHHOTO BOASHOTO Tapa pg. OTHOCHUTEIbHAS
BJI&)KHOCTh BBIPAKACTCS B MPOIICHTAX.

2.¢=""100%.

Po
3. Toukoit pockl Ha3bIBAETCS TEMIEPATypa, IIPH KOTOPOH Map CTAHOBHUTCS HACHI-
IICHHBIM.
4. Ilns onpeiesieHNs BIaXKHOCTH UCIIONIB3YIOT TUTPOMETPBI M ICUXPOMETPHI.
5. Bynem mpoxyBath yepe3 HprOOp, HAOTHEHHBIH Y(HUPOM, BO3/IYX, YeM BBI30O-
BEM MHTEHCHUBHOE HcrapeHue >pupa. [Ipu sTom Temmneparypa OyaeT HOHMKATH-
cs1. [To TepmomMeTpy oIpeiesIM TeMIIepaTypy, TPy KOTOPOH BBINAAAET poca. ITo
n OyZ#eT TO4Ka poCHI.
6. Ompenenum TemIiepaTypy Bo3AyXa Io cyxoMy Tepmomerpy. Ilocie ompene-
JIM TEMIIEPATypy BIAXXHOTO TEPMOMETPA M BBIYHCIUM Pa3HOCTh ITHUX TEMIIepa-
Typ. 3Hasi 9TH BEJIMYMHBI, MBI MOXKEM II0 NCHXPOMETPHUYECKON TabiHIe Y3HATh
OTHOCHUTEIIbHYIO BIIQYKHOCTD.

§20.

1. OHeprus, noABOAUMAS K KHUAKOCTH IPH KUIICHUH, HUAET Ha MPEOJIOTCHHUE CHII
MOJIEKYJIIPHOTO MIPUTSKEHHUS.

2. YyenbHast TeIota mapooOpa3oBaHus IOKA3bIBACT, CKOJIBKO YHEPIUU HE00XO0-
JIMMO TIepeaTh )KUIKOCTH Maccoi 1 KT Mmpu TeMIepaType KUIEHHs, 4TOObI 10JI-
HOCTBIO [IEPEBECTH ITY KUAKOCTh B Ta3000pa3HOE COCTOSHHE.

3. Ilycts map BeIIENAETCS Yepe3 TpyOOUKy M KOHIEHCHpyeTcst Ha crekie. [Ipu stom
CTEKJIO OYCHb CHJIBHO HarpeBacTcs, KakK 3a cueT TEIUIoNepeJady, Tak 1 BO MHOI'OM 3a
cueT KOHACHCAIMH. DTO 3HAYNT, YTO IIPH KOHICHCALINH BBIIEISICTCS SHEPTHSL.

XK
4. YV nenpHas TEIIOTa IIaBJIECHHAS BOALI L = 2,3-106I[— . 3Hayut TerioTa Q, BI-
KT
JesseMast BOASHBIM apoM Maccoil M 1 kr, Beraucisiercs no gopmyne: Q =Lm
o UK 6
=2,310°— O xr 2,3-10° JIx.

KT
5. Ha KpynHBIX 3IEKTPOCTaHIUAX TOPSINM OTPAOOTAHHBIM ITAPOM HArpEBalOT
BOJy, KOTOpasi UJeT Ha OTOIUICHUE U JPYTHe XO3SHCTBEHHBIC HYXIBL [Ipn sTOM
BOJIa HATPEBACTCS 32 CUET TEIIONEPEauH U 3a CUeT SHEPTUH KOH/ICHCAIUH.

§21.

1. Ilpu KuneHUU BOABI B 3aKPHITOM MPOOKOH €MKOCTH, NPOOKAa MOXKET BBUICTETb.
OTO M ecThb NEepexoj BHYTPEHHEH HHEPrHU Iapa B MEXaHWYECKYI0 SHEPrHIO
pOoOKH.

11
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2. TemIoBBIMU JBUTATEIISIMH HA3BIBAIOTCS YCTPOICTBA, B KOTOPHIX BHYTPCHHSS
SHEPTHUS TOIUINBA IEPEXOJUT B MEXaHNUECKYIO SJHEPTHIO.

3. CymiecTByIOT pa3IM4HbIC TEIUIOBBIC IBUIATEIIH: apoBasi MAIlMHA, JABUraTeNb
BHYTPEHHET0 CrOpaHusl, I1apoBasi U ra3oBas TypOuHa, peaKTHBHBIN JBUTaTElb.

4. B TemoBbIX ABUTaTeNsAX I'a3 UCHBITHIBAET TEMJIOBOE PACIINPEHHUE U, PACIIUPs-
ICh, COBEpIIAET MeXaHU4uecKyo paboty. [Ipu 3ToMm ras oxiaxziaercsa. Yacts ero
BHYTPEHHEU 3HEPTHH NEPEXOIUT B MEXaHIMUECKYIO padoTy.

§22.

1. /IsurareneM BHYTPEHHETO CTOPaHHS Ha3bIBAIOT JIBUIATElb, B KOTOPOM TOILIH-
BO Cropaet NpsAMO B LMINHJAPE ABUrATEIS.

2. OCHOBHOWM 4YacThIO JABUraTellsi BHYTPEHHErO CrOpaHus SIBISICTCS LWIHHIP, B
KOTOPOM JIBIKETCS opIleHb. HaBepxy UIMHIpa pacroyaraeTcs cBeya 3axura-
HUS U JIBa KJIallaHa: B OJMH BIPBICKUBAETCs TOIUIMBO, a yepe3 APYroil B aTMo-
cdepy BEIXOAUT cropesiiee TOIuMBO. CHU3Y K IOPIIHIO IPUKPEIIIeH MaTyH, KO-
TOPBIN BpallaeT KoJIeHYaThId BaJl.

3. [Tocne cropanust TOmIMBa TEMIEpaTypa CMECH BHYTPH IMIMHIPOB BO3pacTa-
er. Tak e yBeNTMYMBACTCS M JaBICHUE, U CMECh, PacCHIUpSACH, JBHTAET MOp-
meHb. [Ipu a3ToM TeMneparypa cMecH yMEHbIIAETCS.

4, OnuH pabounil UK IBUraTeNsl MPOUCXOAUT 3a YeThipe Takta. [Ipu 3TOM Ko-
JIEHYATBIN BaJl COBEpIIACT JBa 000poTa.

5. B nepBoM TakTe MOpLIEHb ABHXKETCS BHU3, U IPOMCXOAUT BIPHICKUBAHUE TOII-
mmBa. Bo BTopoM TakTe mopiieHs IBIDKETCS BBEpX, a B KOHIIE BTOPOTO TaKTa ro-
prodasi cMech BOCIUIAMEHSETCSI OT MCKPHEL. B TpeTheM TakTe Harperslie rassl TON-
KaloT MOpIIeHb BHU3, COBepIIast paboTy. B KOHIIE TpeTbero u B 4eTBEPTOM TaKTe
0oTpaboTaHHas rOpI0Yasi CMECh BRIXOAUT B aTMocdepy. [1epBrIif TakT Ha3bIBaeTCS
BIIYCK, BTOPOM  C)KaTWe, TpeTHi  pabOo4Mil X0/, YETBEPThI  BBIMYCK.

6. MaxOBHK TSDKEIbI, ¥ 110 HHEPLUH OH MOJIHUMAET IOPILICHb.

7. B aBTOMOOMIISAX Yalle BCETO UCIIOJIB3YIOT YEThIPEXTAKTHBIE IBUTATEIIH.

8. JlBurarenu BHYTPEHHErO CrOpPaHHsSI MCIIOJB3YIOTCS B BHHTOBBIX CaMoOJieTax,
TEIJIOBO3aX, CyAaX, TOPTATUBHBIX TE€HEPATOPAX HIEKTPUIECKOTO TOKA.

823.

1. [TapoBoii TypOHHOI Ha3BIBAETCS JBUTATENb, B KOTOPOM HArpeTHIH Ta3 BpamaeT
BaJI JBUTATEIS.

2. OCHOBHBIM OTJIMYHMEM YCTPOWCTBA TypOMH OT YCTPOMCTBA HOPIIHEBBIX MAIIHH
ABJIACTCA OTCYTCTBUE B IIEPBLIX IMOPIIHA, IIaTyHA U KOJICHBAJIA.

3. Typbuna yctpoena cieayroumm odpazoM. Ha Ban HacaxxeH IHCK C JOMaTKa-
Mu. M3 comen BBIPBIBAeTCS HarpeThI ra3, MOMAgaeT Ha JIONATKH M HPHBOIUT
JIMCK B OBICTpOE BpalIeHHe.

8§24.

1. B TeIoBbIX ABUTATENAX TOJBKO YacTh SHEPTHUH, IOIy4yaeMoil OT HarpeBares,
HEepexoIuT B paboTy, T.K. BCer/ia Kakasl 100 4acThb MePefacTcs XOIOANIBbHUKY.
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2. KoaddumumeHToOM mMoe3Horo AeHCTBUS Ha3bIBACTCSl OTHOLICHUE TIOJIE3HOM pa-
OOTBI K SHEPTUH, TIOTYYaEMOM OT HarpeBaTeIs.

3. KIIJ Bcerna menbie 100% moTomy, 9TO XOJIOAMIBHHUK BCErJa MOJydYaeT OT
HarpeBartess Kakoe Jubo Tero.

4. Cxarue.

§26.

1. JIse 500HHUTOBBIC MAIOYKH, HADICKTPH30BAaHHBIC TPEHHEM O MEX, OTTAJIKHBa-

FOTCSL.

2. CrexisiHHas TaJio¥Ka, HAJICKTPH30BAaHHAS TPEHHEM O IIENK, H 300HUTOBAs,

HAdJICKTPU30BaHHAS TPCHUEM O IMICPCTh, MPHUTATHBAIOTCS; 3HAYUT, OHH HUMCIOT

3apsi/l pa3HOTo poJia.

3. B mpupone cymiecTByeT ABa poja 3apsaoB, Ha3bIBAEMbIC MMOJ0KUTEIBLHBIMU U

OTPHIIATECIBHBIMU.

4. JIBa Tena, UMCIOLINE 3apsIbl OJHOTO 3HAKA, OTTAIKUBAIOTCS, PAa3HBIX 3HAKOB
MIPUTSATUBAIOTCS.

8§27.

1. Ecnu K Teny NPUTATUBAIOTCS JIMCTOYKU OyMaru, TO OHO Ha3JIEKTPU30BaHO.

2. DIEKTPOCKOI COCTOHUT U3 METAUNINYECKOTO CTEP)KHS C JINCTOYKAMH, KOTOPBIN
HAaXOJUTCSl B METAJUIMYECKOM KOpIlyce CO CTeKJIaMu. Eciu K He3apsKeHHOMY
EKTPOCKOITY HOAHECTH 3apSHKCHHOE TEJIO, TO €T0 JISIECTKH Pa3oHmayTCs.

3. BonpmeMy yrity pacxoskIeHus TUCTOUYKOB COOTBETCTBYET OOJBIINIT 3aps.

§28.

1. Eciii MBI IOMECTHM 3JIEKTPOCKON B COCYI, M3 KOTOPOT'O OTKa4yaH BO3IYX, H
HOJIHECEM K 3JICKTPOCKOIY 3apshKEHHOE TEJIO, TO JIMCTOYKH BJIEKTPOCKOINa pa-
30iayTCs.

2. B npocTpaHCTBE, OKPYXKAIOLIUM HA3JIEKTPU30BAHHOE TEJIO, UMEETCS JJIEKTPH-
4YecKoe IoJe.

3. DiexTpuyecKoe MojIe MOXKHO OOHAPYKHUTH MO JEHCTBUIO HAa HAXIEKTPU30BaH-
HbIC Tela.

4. Cuna, neficTBYIOIIAs Ha 3apsOKEHHYIO THIb3Y, IPU YAAJICHUH OT 3apsDKEHHOTO
Tena yMmeHbluaercs. [lis J0Ka3aTeNbCTBA 3TOTO HPOBEAEM CIICAYIOLIUH OIIBIT.
[ToxBecuM 3apsHKEHHYIO THIIB3Y Ha HUTb, U OyJE€M CMOTpETh, KaK MEHSETCS Yol
OTKJIOHCHHS HUTU OT BEPTHUKAIHN ITPU UBMEHECHHUUN PACCTOSAHUA MEXKIY THIIB30HM U
TenoM. T.K. IPH YBEIHYCHUH PACCTOSHHUS MEXIY TMIIb30H U TEIOM Yrojl yMEHb-
IIAETCsl, TO U CHJIa B3aMMO/ICHCTBHS YMCHBILACTCSL.

§29.

1. Bo3sMeM 3apsOKEHHBINH M HEe3apsHKEHHBIH 3IeKTpockombl. COeIMHIM UX TOH-
Koii mpoBostokoif. Torya moka3aHus 000HX NEKTPOCKOIIOB CPABHIIOTCS M OyIyT
PaBHBI TIOJIOBUHE MTOKA3aHMH 3apsDKEHHOTO BHadane snekTpockona. Orcrona 3a-
KITIOYaeM, 9TO 3apsi/Ibl pa3eIHINCh CTPOTO TOTIOJIaM.

13



http://alexbooks.ucoz.com

2. Jlo 6eCKOHEYHOCTH 9JIEKTPUYECKUH 3aps] AeTuTh Henb3s. [Ipenenom genmumo-
CTH 3apsja sABJIACTCA 3apad SJICKTPOHA.

3. Yactuna ¢ HaMMEHBIIUM 3apsiI0M Has3bIBaeTcsl 3ekTpoHoM. Ero macca
9,110 kr, 3apsn 1,6:10° Ko

§30.

1. ATOMBI pa3NUYHBIX IEMEHTOB PA3INIAOTCs KOJIMYECTBOM 3JIEKTPOHOB.

2. I'maBHOM XapaKTePUCTHUKONW XMMHYECKOT0 JIEMEHTA SIBIISIETCS 3apsi sapa.

3. B cocras sapa BXOAAT HEHTPOHBI ¥ IPOTOHEL.

4. B arome Botopoaa 1 MpOTOH M HET HEUTPOHOB, B aTOME TeNUs 2 TPOTOHA U 2
HEHTpPOHA, B aTOME JUTHS 3 TIPOTOHA U 4 HEHUTPOHA.

5. INosnoxkuTenbHBIE HOHBI 00Pa3yIOTCs, €CJIM aTOM OTJIAeT OJUH I HECKOJBKO
3JIeKTpOHOB. OTpHLaTeNbHbIE HOHBI 00pa3yloTCs, €CIM aToM IIPUHUMACT OJIUH
WU HECKOJIBKO 3JIEKTPOHOB.

831

1. SIBneHue AMEKTPU3ALUE COCTOUT B TOM, YTO IJIEKTPOHBI C OJJHOTO Tela Tepe-
XOJIAIT Ha JPYToe.

2. TIpu smekTpu3alvi OJJHO U3 Tell MOJTy4YaeT CTOJBKO JKE DJICKTPOHOB, CKOJIBKO
OTJaeT Jpyroe, T.K. JIEKTPOHBI HE BO3HHMKAIOT U HE MCYE3alOT, a TOJBKO IIepe-
pacipenensiroTcs.

3. Tlpu mepenmaye ruib3e 3apsja MOIOKUTETFHO 3apPsDKEHHBIM TEIIOM C Hee CTe-
KaloT 3JIEKTPOHBI, MIPHU MIepelade OTPUIIATENFHOI0  HATEKAIoT.

4. 3apsi1, epexXoIAIINi Ha TEIO NPU CONPHUKOCHOBEHUH C HAJIEKTPHU30BAHHBIM
TEJIOM, 3aBHUCHUT OT pa3Mepa Tela: 4eM GoJIblile pa3Mepsl Teia, TeM OOoJbIIe U T1e-
PEXOASAIINI Ha HETO Pa3psi.

5. [Ipu 3a3emiieHHH TOYTH BECh 3apsi/l IEPEXOAUT B 3eMJIIO U3 32 OYEHb OOJIBIINX
pazmepoB 3emiu.

§32.

1. DneKTpUYecKHM TOKOM Ha3bIBACTCS HAMPABICHHOE JBIDKCHUE 3apsKEHHBIX

YaCTHII.

2. Jlns moydeHus >JIeKTPUIECKOro TOKa B NPOBOAHHKE HEOOXOAWMO CO3JaTh

NIEKTPUYECKOE TI0JIE, U1 YEero UCIOIb3YIOTCS HCTOUHUKHU 3JIEKTPUYECKOTO TOKA.

3. BHyTpH HCTOYHMKA JJIEKTPUIECKOTO TOKA MPOUCXOIUT Pa3CIeHUE IEKTPH-

YECKUX 3apsA/I0B.

4. I'anpBaHUYECKUI 3JIEMEHT COCTOUT U3 LIMHKOBOT'O COCYZA, B KOTOPBIH BCTaB-

JICH YTOJIBHBIN CTeP)KeHb, KOTOPHIIT MOMEIIEH B MEIIOYeK U3 TKaHH. B HeM Haxo-

murtest okena mapranna (IV). B anemente ucmonb3yercs ryctoi kiercrep. [anb-

BAaHWYECKHH JIEMEHT IIOMEIICH B KAPTOHHYIO KOPOOKY U 3aJIUT CIIOEM CMOJIBL.

5. I1onoXHUTETBHBIM TTOJIOCOM SIBISICTCS. YTOJNBHBIA CTEP>KEHb, OTPHIATEIHHBIM
IIUHKOBBIN COCY/I.

6. AKKYMYIISTOp 3TO YCTPOMCTBO, cocTodllee U3 ABYX 3JIEKTPOAOB Pa3HbIX

METAJIJIOB, OIYIIECHHBIX B PACTBOP KUCIOTHI JIUOO ILEJIOUH.
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7. Ilpu 3apsiike akKyMyJISITOpa €ro IOJIOKHUTENBHBIN MOJTI0C COSTUHSIOT C TI0JI0-
JKUTENbHBIM IIOJIIOCOM UCTOYHMKA TOKA, OTPULIATENbHBI ¢ OTPULATEIbHBIM.
8. AKKyMYJIATOPBI UCIIOIB3YIOTCS BO MHOTHX THIIOBBIX YCTPOMCTBAX U MaIlIMHAX:
MOOWJIBHBIX TeNe(OHaX, MIeepax, aBTOMOOMIISIX M JaXe TOABOIHBIX JIOKAX.

833.

1. cTOYHHUK TOKA JJaeT SHEPTHIO BCEM NPHEMHHUKAM TOKa.

2. TIpreMHHUKaM# 3JIEKTPHYECKOIO TOKA SBJSIOTCS JIEKTPHYECKas JIamIla, JJIeK-
TPUUYECKHI 3BOHOK, PE3UCTOP, HArPEBATEIIbHBIH HJIEMEHT.

3. DnexTpudeckas Ielb COCTOUT M3 MCTOYHUKOB TOKA, MMOTPEOUTENeH ToKa, KO-
TOpBIE COCIUHEHBI MPOBOJaMH. J[isl BKIIIOUCHHUS TOKA B IIENH HCIIOJIB3YIOT pas-
MBIKAIOIINE U 3aMBIKAIOIINE yCTPONCTRA.

4. llens, B K0OTOpoii 060pBaH MPOBOJ, HA3BIBAIOT PA30OMKHYTOH, a B KOTOPOHl HU
OJIMH TIPOBOJ HE pa30pBaH, Ha3bIBACTCS 3aMKHYTOIA.

§34.

1. MeTan aeKTpU4ecKy HelTpaseH, T.K. KpOME OTPULATENIbHBIX JIEKTPOHOB B
HEM COACPKATCA €IIE U IOJOKUTECIIbHBIC NOHBI.

2. IIpy BO3HUKHOBEHUH B METAJLIE JIEKTPHUYECKOTO TOJIST BOSHUKACT JJIEKTpHYE-
CKUil TOK.

3. DnexTpudecknii TOK B MeTaJlIe MPEACTABIAET CO00H HallpaBICHHOE JBIKECHHE
JNIEKTPOHOB.

4. Korzma roBopsT 0 CKOPOCTH PacIpOCTPaHEHHS TOKAa B METaJlIe, UMEIOT B BUILY
CKOPOCTBH CBeTA.

§ 35.

1. TeroBoe AeiicTBHE TOKA MOKHO HAOIIOIaTh, IPOJIENAB CIeMyIonui omnbitT. Ha-
JI0 JKEJIE3HYI0 WM HUKSIMHOBYIO POBOJIOKY MPHCOSUHHUTD K MOJIFOCAM HCTOYHH-
ka Toka. CITyCTsl HEKOTOPOE BPEMSI MOYKHO 3aMETHTh, YTO IIPOBOJIOKA HATPEETCSL.

2. XuMHr4eckoe JeHCTBHE TOKa MOXHO HaOJofaTh Ha cieayiomeM ombite. Hamo
9NIEKTPO/IBI, TIOJKIIFOYSHHBIE K MOTI0CaM HCTOYHHUKA, OMYCTHTh B PACTBOP, HAIPHU-
Mmep, MeaHoro kynopoca (CuSQOy). CriycTst HEKOTOpPOE BpeMsI MOXKHO 3aMETHUTh, YTO
Ha OJTHOM M3 DJIEKTPOJIOB BBIJICIIUTCS BEIIECTBO B HamieM ciydae meab (Cu).

3. TemioBoe eiCTBHE TOKAa HCIOJIB3YIOT B AJIEKTPUYECKHX JaMIIaX, 3JIEKTPO-
IJIMTax U T.A1. XuMuueckoe ﬂeﬁCTBMe TOKa I/ICHOHb3leT JUIA TTOJIYUYECHUA YUCTBIX
METaJUIOB, B FAIbBAHUYECKUX DJIEMEHTAX, aKKyMYJSITOpax U T.JI.

4. MaruuTtHoe JeiicTBHE TOKa MOKHO HaOIomaTh Ha clieayromemM ombire. Hamo
B3STh TBO3/Ib, HAMOTATh HA HEr0 MEIHBIH MPOBOI, IIOKPHITHINA U3OJISAIKEH, 8 KOH-
1Bl TPOBOJA COCAUHHUTH C IMOJIOCAMH HCTOYHHKA TOKa. Temepsb, eciu TBO3Mb
IMOAHECTHU K MCIIKUM XKXCJIC3HBIM NPpEAMETaM, TO MOXHO 3aME€TUTh, YTO OH 6y)16T
I[PUTATUBATDb UX.

5. YcranoBka, n3o0pakeHHasi Ha PUCYHKE 55 yueOHHMKa, COCTOMT U3 HCTOYHHKA
TOKa, MEIHOI'O MpOBOJA, IMOKPBITOT'O HSOHﬂHHeﬁ, KJIF0O4Ya U IrBO314. rBOS}Ib C Ha-
MOTAHHOM HAa HEro MPOBOJIOKOW MPHU 3aMKHYTOM KJIIOYE MPEICTABIIET COOOi
MAarHuT, OH CIOCOOCH MPUTSATUBATH PA3IMYHbIC XKEIe3Hble MpeaMeTsl. Ecimu xe

15



http://alexbooks.ucoz.com

TI0CJIe KITI0Y Pa30MKHYTb, TO TBO3/b UYepe3 HEKOTOPOE BPeMsI pa3MarHUTHTCS, T.€.
MOTepsieT CHOCOOHOCTh MPUTATHBATE METANINIECKHE TTPEAMETHI.

6. Ha pucynke 56 y4eOHuMKa M300pakeHa paMKa, Ha KOTOPYIO HaMOTAaHO He-
CKOJIBKO BUTKOB MEJHOI IPOBOJIOKH, KOHI(BI KOTOPOW IIOJICOSTHHEHBI Yepe3
KIII0Y K TOJI0OCAaM HCTOYHMKA Toka. Tak Kak KII0Y 3aMKHYT, TO B paMKe Te4eT
TOK, HO C Hel caMoif HU4Yero He MPOHCXoauT. Eciu xke Tenepb 3Ty paMKy momec-
TUTh MEXAY HOJIOCAMH MarHUTa, TO OHA CTaHET NMOBOpaYMBaThCs. TakuMm obpa-
30M, MBI Ha OIBITE TPOHAOTIONANN B3aUMO/ICHCTBIE PAMKH C TOKOM M MarHUTOM.
7. B ycTpoiicTBe ranpBaHOMETpPA HCIOJIB3YIOT MATHUTHOE JICHCTBUE TOKA.

§ 36.

1. 3a HarpaBJICHUEC TOKa IMPUHUMAKOT HaAIPaBJICHUEC ABMXXCHHUA ITOJIOXUTEIIBHO
3apAXKCHHBIX YaCTHULL.

2. 3a HarpaBJICHUEC TOKa IMPUHATO CUUTATH HAIPABJICHHUE OT I1O0JIOXHUTECIBHOI'O
TOJIF0Ca UCTOYHHKA TOKAa K OTPHUIATCIIbHOMY.

3. la.
§ 37.

1. IHTEHCUBHOCTH JCHCTBUU AJIEKTPUYECKOTO TOKA 3aBHCUT OT 3apsja, MpoTe-
Karollero Io LN B €AUHUIY BPEMEHH, T.€. OT CHJIBI TOKA.
2. 3aps0M, POTEKAIOIIUM Yepe3 MOMNepedHOe CEUeHHE MPOBOIHNUKA B SANHHUILY

BpPEMEHH.
3. Cuna Toka | onpenemnsercss OTHOLIEHHEM 3JIEKTPHIECKOTO 3apsija (, IpOTeK-
IIET0 Yepe3 ceyeHre MPOBOAHMKA, KO BPEMEHH ero mnportekanus t: | = g/t.

4. 3a eqUHMITY CHIIBI TOKA IPUHUMAIOT CHIIy TOKA, IPH KOTOPOH OTPE3KH Iapa-
JIEBHBIX TIPOBOJJHUKOB JUIMHOW 1 M, pacIoyioKeHHBIX Ha paccTOsHUU | M apyr
OT Jpyra, B3aMMOACHCTBYIOT ¢ crtoil 20107 H. DTy eMHHI CHIBI TOKA Ha3bl-
BAIOT aMIIEPOM U 0003HAYAIOT «A».

5.1MA 0,001 A; 1 MmxA 0,000001 A; 1 kKA 1000 A.

6.q=It.

§38.

1. [TpuOop 1u1st U3MEPEHUs CUITBI TOKA HAa3bIBACTCS aMIIEPMETPOM.

2. Yame Bcero B 1a00OpaTOpPHUsIX HCIOIB3YIOT aMIIEPMETPHI CO IIKAJIOH, mporpa-
JlyMPOBaHHOW B MUWITHamiiepax (MA), amrepax (A).

3. B menp amMmepMmerp clieIyeT BKIIOYATH MMOCIECIOBATEIBLHO C YIETOM IOJISPHO-
cTH pubdopa.

§ 39.

1. OnbIT, 1OKA3BIBAIONIU, YTO PAabOTa TOKA 3aBUCUT HE TOJIBKO OT CHUJIBI TOKA, HO
U OT HaIlpsDKEHHUS, COCTOUT B cienyromeM. bepyTcsa aBa MCTOYHHMKA TOKa C pas-
JIUYHBIM HanpspkeHHeM. Eciu Terepb K HUM MMOOYEpeIHO MMOIKIIOYUTD JIAMITOY-
KY, TO MBI YBUJIUM, 9TO OHA TPH OJMHAKOBOH CHIIe TOKa OyIET TOpETh B OJHOM
cirydae spue.
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2. DIIeKTpUYECKOEe HANpsDKEHHE OMpeaeNseTcs Kak paboTa TOKa, coBepIliaeMast
JIIEKTPUIECKUM IIOJIEM IIPU MEPEMEIICHUH SIHHUYHOTO MOJIO0KHUTEIBHOTO 3apsi-
na. Hanpsokenne U paBHO OTHOLICHHIO paboOThI TOKa A Ha IAaHHOM OTpe3Ke K 3a-
psiay 0, mpoTeKarolieMy 1o 3tomy otpesky: U = A/q.

§ 40.

1. 3a eauHuIy HampsDKEHHs (BOJIBT) MPUHUMAIOT TaKOe HANPSIKEHUE, IPH KOTO-
pom paboTa MO MEPEMEIICHHIO SAMHUYHOTO MOJIOKUTENBHOTO 3apsiaa paBHa 1
Jox. 1B 1 Dx/1 K.

2. CornacHo Tabnuue 7 y4eOHHMKa, HANpPsHKCHHE B OCBETHTEIBHOI CETH PaBHO
127 unm 220 B.

3. Cornacuo tabnuue 7 ydeOHHKA, HANpsHKEHHE Ha MOJIOCaX CYXOro 3JeMeHTa
paBHo 1,5 B, a Ha nomocax KUCIOTHOTO aKKyMYJIATOpa 1,25 B.

4.1mMB 0,001 B; 1 kB 1000 B.

§41.

1. [Tpubop IUIst MBMEPEHHS EKTPHYECKOTO HATIPSDKEHIS HA3BIBACTCS BOIETMETPOM.
2. B uemnb BOJIBTMETP CICAYET BKIOYATH MAPAUICIBHO C yYETOM IOJISPHOCTH
npubdopa.

3. Jliist Toro, 4TOOBI H3MEPUThH HATPSDKCHUE HA TOJIFOCAX HCTOYHUKA TOKA, BOJBT-
METp MOJKIIFOYAIOT HETIOCPEACTBEHHO K HCTOYHHUKY TOKA C YYETOM MOJISIPHOCTH.

4. Cuna ToKa, TPOXO/AIIETO Yepe3 BOJNBTMETP, AODKHA ObITh Malia 10 CpaBHe-
HHIO C CHJIOH TOKA B IISTIH.

§42.

1. Hano coOpath 11emb, COCTOSIIYI0 U3 HCTOYHHUKA TOKA, aMIepMeTpa, IpOBOA-
HUKa  CIHpAIU U3 HUKEIMHOBOM MPOBOJIOKH, KIIFOYA U MapajUICIbHO MOIKIIO-
YEHHOT'0 K IMPOBOJHMKY BoJIbTMeTpa. CXema Takoi Lienu u300pakeHa Ha PUCYH-
ke 68 0) yueOHuKa. [Ipu 3aMBIKAHWHU KIIFOYa OTMEYAcM ITOKa3aHUS HAMPSHKCHUS
Ha BOJBTMETPE M CHJIBI TOKA Ha aMIlepMeTpe. 3aTeM yBeIHIHBaeM HAIPSDKCHUE B
LIeTTH B JIBa pa3a MOJKIIIOUYCHNEM K IIePBOMY HCTOYHHKY TOKA TOYHO TaKOTO XKe
ncrounuka. [Ipu 3ToM MBI 3aMeuaeM yBeIWUEHHE CHIBI TOKa B ABa pasa. Ecim
MBI yBEJIMYUM HampsDKEHHE BTPOE, TO M CHJIA TOKA YBEJNMUYHUTCS Takxke. Takum
00pa3oM, MbI CHSJIM 3aBUCHMOCTB CHJIBI TOKA OT HAIPSDKCHHSL.

2. Cura TOKa B MPOBOJIHMKE MPSMO MPOMOPHHOHAIBHA HANPSDKEHUIO Ha KOHIIAX
3TOTO NPOBOJHHKA.

3. I'paduk 3aBHCUMOCTH CHJIBI TOKA OT HAIPsDKEHUS] UMEET BUJ NPSAMOIi Iporop-
IUOHANBHOCTH  IPSMOIL, TpoXo smielt yepes Hadano koopauHat. OH oTpaxkaer
TOT (paKT, 4TO, BO CKOJIBKO Pa3 MBI yBEJIMYHM HAIPsDKCHHE Ha KOHIAX MPOBOJI-
HHKa, BO CTOJIBKO K€ Pa3 YBEIHUIHUTCS CHJIA TOKA B IIPOBOJHHKE.

§43.

1. Hano coOpath 11emb, COCTOSIIYI0 U3 HCTOYHHUKA TOKA, aMIepMeTpa, IpOBOA-
HUKA, KJII0Ya ¥ MapajieNIbHO MOAKIIOYEHHOTO K MPOBOAHUKY BoJIbTMETpa. [Ipu
3aMbIKaHUM KJII0Ya OTMEYaeM IOKa3aHUs HAIPSDKCHUS Ha BOJILTMETPE M CHJIBI
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TOKa Ha aMIiepMeTpe. 3aTeM 3aMEHSEM UCIIOJIb3yEeMBIH MPOBOIHKK HA IPYrod U
3aMedaeM, 4TO CHJIa TOKAa M3MEHSCTCS NMPH HEM3MEHHOM HAIpSOKCHWH Ha IPo-
BOJIHUKE. DTO J0Ka3bIBaeT, YTO CHJIA TOKA B LIEMH 3aBUCUT OT CBOWCTB IPOBOJ-
HMKa  €ro CONPOTHBIICHUSL.

2. 3a eMHHUILY CONPOTHUBIICHHUS NPUHUMAIOT TAKOE COIPOTHBICHHE, IPU KOTOPOM
HaNpsDKEHHE Ha KOHIIAX MPOBOJHKUKA paBHO 1 B, a cuia Toka B HeM 1 A. Enu-
HUITY COTIPOTHUBIICHUS Ha3biBaloT oMoM (Om). 1 Om 1 B/1 A.

3. 1MOm 0,001 Om; 1 kOm 1000 Om; 1IMOM 1000000 Om.

4. [TpyyrHA COMPOTHUBIICHASI COCTOUT B TOM, YTO 3JICKTPOHBI B3aHMOJICHCTBYIOT C
MOHAMH KPHCTAJUIMYECKOW PEHICTKH, U MPH STOM 3aMEIJIIETCS UX YIOPSIOYCH-
HOE JIBI)KEHHE.

§44.

1. Cuny ToKa, HaNpsHKEHUE U COTIPOTHUBIICHHE.

2. CobuparoT 1enb, COCTOAIIYIO M3 UCTOYHUKA TOKA, aMIIEpPMETpa, COMPOTHUBIIE-
HUS, KITI0Ya ¥ Tapajuie]bHO HOJAKIIOYEHHOTO K COTNPOTHBJICHUIO BOJIBTMETpa. B
9Ty K€ Lelb [T00YEPEJHO BKIIIOYAIOTCS MPOBOJHUKU C PA3IHYHBIMU COIIPOTHB-
neHusiMU. TIpu HEM3MEHHOM HAIPSDKCHHH H3MEPSIIOT CHIIYy TOKa B Pa3inYHbBIX
npoBoHuKax. Kak moka3biBaeT OINBIT, OHA OKa3bIBAaeTCsi OOPATHO IPOIOPIIHO-
HaJbHOM CONPOTHUBIICHHIO TIPOBOHUKA.

3. Cuita Toka B MPOBOIHHUKE 0OPAaTHO IPONOPIMOHANIBHA €r0 COMPOTUBICHHIO.

4. Cuya Toxa | B ygacTke Lenu npsiMo NpONOPLUOHAIBHA HampsbkeHuto U Ha
KOHIIaX 9TOT0 y4acTKa U 00paTHO MPOMOPIHOHATBHA €r0 CONPOTHBICHUIO R.

5.1 =E ,rae|  cuna Toka B yyacTke nenu, U  HampspkeHHeE Ha KOHI[ax 3To-
ro ydactka, R compoTHBIeHHE yyacTKa.
6.U=IR
]
7. R=—.

I
§45.

1. ConpoTuBIIeHUE TPOBOHHUKA IPSIMO TIPOIOPLIMOHAIIBHO €ro JUIMHE U 00paTHO
[POHOPIHOHAIBHO €0 IUIOIIA M TOEPEYHOr0 CCYCHHMS.

2. Hamo cobpath memnb, n300pakeHHYI0 Ha puUCcyHKe 74 yueOHUKA. 3Mmepsis cumy
TOKa | B IpoBOHUKE U HampspkeHHe U Ha ero KOHIAaX, MOKHO HaWTH COIPOTHB-

U
nenne Rmo dpopmyne: R= I_ 3aBUCHUMOCTH COIIPOTHUBIICHHS MPOBOJHUKA OT €TO

JUIMHBI HaXOOUTCA CICAYIOIUM 06p3.30M. BepyTCﬂ JiBa IIPOBOJIHUKA, U3rOTOB-
JICHHBIC U3 OAHOI'0 MaT€puaja, ¢ paBHBIMU IUIOLIAAAMU IMOIICPEUYHOTO CECUCHUA,
HO C pa3JIMYHBIMU JJIMHAMU. OHu OOYEPEIHO BKIIHOYAKOTCA B L€, U 110 BbIIIC-
HpHBeHeHHOﬁ Q)OpMyne BBIUUCIIACTCS COIIPOTHUBIICHUEC JIA Ka)XJAO0ro H3 HUX.
OKaBLIBaeTCX, yTo Ooiee Z[.III/IHHI:II71 MIPOBOJHUK UMECT OoulblIee COIIPOTHUBJICHUE.
Ecmm MBI BO3bMeEM IIPOBOJAHUKOB € TaAaKUMHU CBOMCTBaMH 60]’[1:1116, TO MOXEM 3a-
METUTD, YTO €TI0 COIIPOTUBJICHUEC NTPAMO IIPOIMOPIHUOHATIBHO €0 JJIUHE.
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3aBUCHMOCTh COIIPOTHBIICHHUS MTPOBOIHIKA OT IDIOMIAIH ONEPEYHOTO CEUCHHMS Ha-
XOJIUTCS aHAJIIOTHYHBIM 00pa3oM, HO B 3TOM cllydae OepyTcs J1Ba IPOBOAHUKA, U3-
TOTOBJICHHBIC W3 OJHOTO Marepualia, ¢ PaBHBIMU JUIMHAMH, HO C Pa3JIMYHBIMU
IUTOIIAIAME TOTIEpeyHOro cedeHus. OKa3bIBacTCsl, YTO OOJIBIIICE COMPOTUBICHUE
UMeEeT NMPOBOHUK C MEHBIIEH IJIOMIAbI0 TIonepeyHoro ceueHus. ConpoTHBIICHHE
MPOBOIHHKA 0OPATHO MPOTIOPIIMOHATIBHO €T0 MJIOIIAIH MOIEPEUHOTO CCUCHUS.
3aBHCHMOCTB COIPOTUBIICHHS TTPOBOHIKA OT POJIa BEIIECTBA, U3 KOTOPOTO OH H3r0-
TOBJICH, HAXOIUTCS TaK K€, KaK M B PaHEe PACCMOTPEHHBIX CydasX. TOJBKO B 3TOM
cllydae ciiefyeT Opath J[Ba MPOBOJHNKA C PABHBIMU JUTMHAMH M C PaBHBIMH ILUIOIIA-
JSIMH TIOTIEPEYHOTO CEYCHHS, HO M3TOTOBJICHHBIC U3 PA3JINYHBIX MaTCPHAIIOB.

3. YaenapHBIM COMPOTHBICHUEM MPOBOJAHHKA HA3BIBACTCS COMPOTHBIICHUE, KOTO-
pBIM o6nazz1aeT JIAaHHBIN MPOBOJHUK JUTMHON 1 M M IUIONIA/IBbIO MONIEPEYHOTO Ce-
yeHus 1m°.

|
4, R= pg, rae R compoTHBICHHE NPOBOJHUKA, P €r0 YACIBHOE COMpPO-

tuBnenue, | ero mmHa, S mIIOmAH €TO MOMEPEYHOTO CEUCHHS.

2

. 10m M
5. Enununedl yaenpHOrO CONPOTHBIICHHUS MPOBOJHUKA SBISETCS —
im
2
1Om O MM
w1 Om0 M. YacTo ynoOHO MONB30BaTECS 1— .
M

6. Yarie Bcero Ha MpaKkTHKE MCIOJB3YIOT MPOBOIHUKH, U3TOTOBJICHHBIC U3 aJTf0-
MUHHSI, ME/IH, JKeJIe3a U T.J.

§47.

1. Peocrar npeHa3HavYeH ISl PEryIMPOBAHUS CHJIBI TOKA B 3JIEKTPUUYECKOM Iie-
.

2. [Ton3yHKOBBIN peocTaT (PUCYHOK 76 ydeOHHKA) YCTPOCH CICAYIOLIMM 00pa3oMm.
Ha KepaMl/I‘leCKl/Iﬁ OWIMHAP HaMOTaHa IIPOBOJIOKA, IMOKPbITasd TOHKHWM CJIOEM HE
MPOBOSAIICH TOK OKAJIMHBI, MIPEHA3HAYEHHOH JUI U30JISIIMHA BUTKOB JIPYT OT JpY-
ra. Hag 0OMOTKO# pacronaraetcst MeTaUINYeCKU CTePIKEHb, 10 KOTOPOMY MOXKET
MepPEMEIAaThCsl MON3YHOK, KACAIONIMIACS CBOMMH KOHTAKTAMH BHUTKOB OOMOTKH.
Ipy ABMKEHHWH TON3YHKA CIIO OKAIUHBI TI0J] €r0 KOHTAKTAMU CTHPAETCS, U TOK
MPOTEKAeT OT BUTKOB MPOBOJIOKU K IMOJ3YHKY, a 4epe3 Hero B CTepXKEHb. TakuM
06pa30M, Ipyu NEPEMEIICHUU n0n3yH|<a 10 BUTKaM MbI YBCJIMYUBAEM HJIIM YMCHb-
maem JUIMHY HaMOTaHHOi/'I IIPOBOJIOKH. ﬂpn OTOM HU3MCHACTCA COINPOTHUBIICHUE LIC-
1, a, CJICZIOBATENIbHO, U CHJIa TOKa B Heil. [10i3yHKOBBIH peocTar BKIIOYaeTcs B
LIeTIb [IPY IOMOIIH 32KUMOB 1 1 2 (cM. pUCYHOK 76 yuyeOHUKa).

3. Jlnst Toro, 4To0Bl peocTaTaM MpuaaTh YA0OHYI0 M KOMIAKTHYIO opMmy.

4. JIyist CONPOTHUBIIEHHS PEOCTATa U HAMOOJBIIETO JOMYCTUMOTO 3HAYECHHS CHIIBI
TOKA.

5.
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§48.

1. CoenuHeHne NPOBOJHUKOB HA3bIBAETCS MO-

CJI€A0BATCIbHBIM, €CJIM KOHEI[ OAHOTO IPOBOI-

HUKa COCIMHSETCS ¢ HavajaoM Jpyroro. Cxema

MOCICA0BATCIIBHOIO COCAUHCHUA IBYX IIPOBOA-

HHUKOB IIOKa3aHa Ha PUCYHKE. | |

2. Cuna ToKa. ' |

3. OOmee CONMpOTHBIICHHUE MM TMPH MOCIEI0BATEILHOM COCIMHEHUU
HAXOJWUTCS KaK CyMMa COTIPOTHBIICHUH OTJENBHBIX IPOBOIHUKOB: R =
:R1+R2+...+RN.

4. HampsbkeHHe yJacTKa eI , COCTOSIIETO U3 MOCIeI0BATEeIBHO COCIH-
HEHHBIX MPOBOJHUKOB, HAXOAUTCS KaK CyMMa HANpsHKCHUH Ha KaKIOM
m HEx: U=U; + U, + ... + Uy

1. CO@HI/IHSHI/IC MIPOBOJAHUKOB HA3bIBACTCA IIa-
PpaJuUICIbHBIM, €CJIM BCE€ BXOJAIINWE B HErO IIPO- A B

BOJIHUKH OJTHUM CBOMM KOHIIOM HPHCOEIUHSIOT-
Cs K OJTHOW TOYKEe Lenu A, a BTOPbIM KOHIIOM K
napyroit Touke B. Cxema mapajuiesIbHOTO COEH-
HEHMS JBYX IIPOBOJHHUKOB II0Ka3aHa Ha PUCYHKE: i
2. Hanpsbxenue. |
3. Cuia TOKa B IICTIH JI0 €€ Pa3BETBICHUSA HAXO-

JIUTCS] KaK CyMMa CHJI TOKOB B OTJCTIBHBIX BETBAX pa3BeTBICHUS: | = |+l o+.. .+l y.
4. YMeHbIIaeTcs. 5. [TapamrensHoe. 6. 127 u 220 B.
§ 50.

1. DnekTprUecKoe HANpPsHKECHHE Ha YUacTKe IIEMH PaBHO paboTe, KOTopask CoBepIia-
€TCs PX MIePEMEIIICHHH 110 3TOMY YYacTKy €AMHHYHOTO TIOJI0KUTEILHOTO 3apsi/ia.
2.A=Uq,tned pabora, U wHampsokeHue, (  IJICKTPUUICCKHUIT 3apsil.
3.A=Ult,tneA paboratoka, U Hampsokenue,|  cuimaToka,t  Bpews,
B TE€UEHHE KOTOPOTO COBEpIIanach pabora.

4. BonbT™METp, aMIepMETpP U CEKYHIOMEP.

§ 51.

1. MomHOCTh (dusrdeckas BEIUYHHA, KOTOPas OMPEICIACT OBICTPOTY COBEp-
treHns paboTel. OHa YHCIICHHO paBHA paboTe, COBEPIICHHO B SMHUILY BPEMCHU.
2. JInst pacyeta MOIIHOCTH P 3JEKTPHYCCKOTO TOKa, HAaao0 ero padboty 4 pasne-

A

nuTh Ha Bpemsa t: P =— .

3. P=Ul, roe P MOIIHOCTB JJIEKTPHYECKOTO ToKa, U HanpsbkeHue, | —
CHJIa TOKa.
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4. 3a egWHWUIy MOITHOCTH NpUHHUMAIOT BaTT (BT) 3TO MOIIHOCTh, IPU KOTO-
. 1]1x
poii coBepmmaercs padora B 1 [k 3alc: 1 Br 1o
C

5 1Br I1BOA
6.1rBr 100Bt; 1 kBr 1000 Bt; 1 MBT 1000000 Br.

§52.

1. MoOIIHOCTh TOKA.

2.A=Pt,tne A paboraToka, P MOIIHOCTH TOKa,t  BpeMs, B TeUeHHE KO-
TOpPOTO COBepIIaiack padora.

3. Ha mpakTrke y100HO HOJIB30BATHCS CIIETYIOINMI SAUHUIIAMU paboThI TOKa: 1
Brd 3600 JIx; 1 rBrd@ 100 Brld 360000 JIx;

1 kBrd@ 1000 Br@ 3600000 [Ix.

§53.

1. CBoGoaHbIe 3apsabl (JIEKTPOHBI B METa/laX MJIM MOHBI B PacTBOpax CoJIeH,
KUCJIOT, IIeJo4ed) MpU HepeMeIleHHH IOJA AEHCTBUEM 3JICKTPUYECKOIro I0JIs
B3aMMOJICUCTBYIOT ¢ HOHAMH WJIM aTOMaMH BEUIECTBa MPOBOJHHUKA U TEPEIAIOT
4acTh CBOCH KWHETUYECKOW DHEPrHH. B pesynbTrare 3TOro BHYTPEHHSS dHEPTHS
BEIIECTBA YBEJIMYMBACTCS, @ BMECTE C HEH U TeMIIeparypa.

2.Q=Ult,tne Q  KOJMYECTBO TEIUIOTHI, BBIIEIIEMOE TIPOBOJTHUKOM C TOKOM,
U  Hanpspkenwue, | cuia Toka,t  Bpewms.

3. Q = Ult. U3 3akona Oma Bbipasum Hanpspkenue U gepes cuity Toka | u compo-
tusnenue R U = IR [Toxacrasisist U B Beipakenue s Q, momydaem: Q = I°Rt.

4. KoJM4ecTBO TEIUIOTHI, BHIJICIIEHHOE B IMPOBOJHMKE C TOKOM, PAaBHO IIPOM3BeE-
JICHHUIO KBaJpaTa CHIIBI TOK4, COMPOTHBICHUS POBOIHMKA 1 BpeMeHH: Q = I°Rt.
CdopMynrpoBaHHOE BBIIIE YTBEPKJICHUE Ha3bIBaeTcs 3akoHOM JIxoyns JleHna,
MMOTOMY YTO €r0 He3aBUCHMO JPYT OT Apyra otkpsutd . [Txoyms u 3.X. JleHt.

§54.

1. YcrpolicTBO JaMmIbl HaKAIWBaHUs [MOKa3aHO Ha pHcyHKe 83 ydeOnuka. Cru-
panb 1 06BIYHO M3rOTaBIMBACTCS U3 BOJb(paMa, TaKk KaK y HEro BBICOKas TeMIle-
parypa miaBneHus. CTEKISIHHBIA OaJUIoH 2 3amoJHsAeTCs], KaK MPaBHiIo, a30TOM,
HMHOTAA HHEPTHBIMHU Ta3aMu. DTO AENAeTCsl I TOTO, YTOOBI IPEeOTBPATUTh HC-
napenue Boibgpama. KoHmpl cimpany 1 mpuBapeHs! K AByM NPOBOJHUKAM, KO-
TOpBIE TIPOXOJAT CKBO3b CTEKIIO OaioHa 2 M NMPUIAsHBI K METANINIECKUM dac-
TAM IIOKOJS: OJHA MPOBOJIOKA K BHHTOBOH Hape3ke, a Jpyras K
M30JIMPOBAaHHOMY OT Hape3KU OCHOBaHMIO II0KO0JIA 4. 1{okonb naMmmbl BKpy4YuBa-
eTcd B MaTPOH, IIOCPEICTBOM KOTOPOTO JIaMIla BKIIFOUACTCS B CETb.

2. U3 Bonb(pama.

3. Uto0Obl mpe1oTBpaTUTh HCHApEeHHe MeTallla C TIOBEPXHOCTH CIIUPAITH.

4. YcTpoiicTBO MaTpoHa MOKa3aHO Ha pUCyHKe 83 yueOHWKa. BHyTpeHHss 9acTh
MaTpoOHA MMEET TNPYXHUHAMMHCS KOHTAKT 5, KacCAIOIIUHCS OCHOBAHUS IIOKOJS
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JIAMIIBI, ¥ BHHTOBYIO Hape3Ky, yJepKHBaromyio yamiy. K npyxunHsamemy KoH-
TaKTy U BUHTOBOH Hape3Ke IPU MMOMOIIHN 3aXKHMOB KPETSATCS IPOBOJA OT CETH.

5. Jlamriel HakanMBaHYs, BBIITyCKaeMble Hallel IPOMBIIUICHHOCTHIO, PACCUMTAHbl HA
HanpspxeHue 220 u 127 B (uist ocBeturenbHOi cetr), 50 B (a1 sxene3H010pOsKHBIX
BaroHoB), 12 u 6 B (my1s aBTOMOOMITEH), 3,5 11 2,5 B (11711 KapMaHHBIX (hoHApEit).

6. A.H. Jlagpirun, T. DaucoH.

7. TernoBoe fAeiicTBHE TOKA NPHUMEHSIOT B OBITY (JIEKTPHYECKHE IUIUTKH, YTIO-
T, YalHUKH, KUISTWIBHAKN), B IPOMBIIIIEHHOCTH (I BBIIUIABKH Pa3IHIHBIX
COPTOB METAIJIOB, JUIS IEKTPOCBAPKH), B CEIILCKOM XO3SHCTBE (000TpEB B Tel-
JIUIaX, HHKY0aTopax, CyIIKa 3epHa).

8. HarpeBaresbHBbIil 3JIEMEHT JIEKTPOHATrPEBaTELHOTO MPHOOpa MpeICTaBIsIeT
c000i IPOBOHUK C OOJBIIMM yAEIBHBIM CONPOTUBICHUEM U BHICOKOH TeMIlepa-
TypOH IJIaBJICHHUS.

9. BbICOKHM y/IeTIbHBIM COIIPOTUBIICHHEM U BBICOKOI TeMIIEpaTypoH IIIaBJIeHNS.
10. Bonbdpam, HEXpOM.

§ 55.

1. IIpoBoJta MOTYT HarpeThesi 10 TaKOH CTENEHH, YTO MOKPBIBAIOINAsS MX H30JI-
Ut BOCIUIAMEHUTCS, U B PE3YJIBTATE 3TOI'0 MOXKET CIIYUYUTHCA I10XKap.

2. KopoTkoe 3aMbIKaHHE WA OJHOBPEMEHHOE BKIIFOUCHHE B CETh MOIIHBIX I10-
TpebuTerei Toka.

3. B coenyHEHNN KOHIIOB yYacTKa [ElH HPOBOJHUKOM, COIPOTUBICHHE KOTOPO-
IO MHOTO MEHBIIIC CONPOTUBIICHUS y4acTKa eI .

4. TIpu KOPOTKOM 3aMbIKaHHH COTIPOTHBIICHUE LIENH PE3KO YMEHBIACTCS, a B CH-

1y 3akoHa OMa EI = HE CHJIa TOKA PE3KO BO3PACTAECT.

a RC
5. UToOBI peaOTBPATHTE KOPOTKOE 3aMBbIKaHUE.
6. YCcTpoIiCTBO IIABKOTO MPEJOXPAHUTENS MMOKAa3aHO Ha pHCyHKe 87 a) yueOHH-
ka. OCHOBHOW YacThIO IUIABKOTO INpeNOXpaHMTENs sABiseTcs npososioka C u3
JIETKOIUIABKOTO MeTaJlIa, mpoxopsias BHYTpu ¢apdoposoit nmpobku II. Ha
npoOKe MMeeTcss BUHTOBasi Hape3ka P u meHtpanbHbiii koHTakT K, KOTOpBIE CO-
eIMHEeHbl Mexay coboil npoBosokoi C. IIpoOKy BBUHYMBAIOT B MaTpPOH, KOTO-
phIit HaxoauTest BHYTpU (papdopoBoit kopoOku. IIpu mpoTekaHUU MO MPOBOJIOKE
C ToKa, BETMYMHA KOTOPOTO OOJIBIIC OTPECICHHOTO 3HAYCHUS, OHA TUIABUTCS, 1
LIETTh Pa3MBIKACTCS.

§ 56.

1. MarauTHEIE.

2. BzaumozeiicTBre IByX MPOBOJAHUKOB C TOKOM, IPUTATHBAHUE METAJUIMIECKIX
MPEMETOB MOCTOSHHBIMH MarHUTaMH, OTKIIOHCHHE MAarHUTHON CTPENKH, HaXo-
JSIIIeiics BO3JIE MTPOBOJHAKA C TOKOM.

3. OmbIT DpcTena TOBOPHUT O TOM, YTO BOKPYT MPOBOJAHUKA C TOKOM CYIIECTBYET
marauTtHoe 1oje. OH COCTOUT B TOM, UTO IO J€HCTBHEM MAarHUTHOTO ITOJIS TOKa
B IIPOBOJIHUKE HAXOIAIIASCS PSJIOM MarHUTHAsI CTPEJIKA OTKJIOHSIETCS.

4, MarHurtHoe 1oJie CyIIeCTBYET BOKPYT JIFOOOTO MPOBOIHUKA C TOKOM.
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§57.

1. TloToMy 9TO B MArHUTHOM II0JI€ OHU CTAHOBSTCS TIOTOOHBI MATHUTHBIM CTPEIIKAM.
2. PacnosioskeHue KeNe3HbIX OIMIOK B MATHUTHOM I0JIE HPSIMOTO TOKa H300pa-
JKCHO Ha pUCyHKe 91 yueOHuKa. OMHIKH PaclojaraloTcs M0 KOHICHTPUYCCKUM
OKPY>KHOCTSIM.

3. MarHuTHO JIMHUEW MarHUTHOTO MOJIS HAa3bIBAeTCs JIMHMS, BJIOJIb KOTOPOW B
MarHUTHOM I10JI€ YCTaHABJIMBAIOTCS OCH MarHUTHBIX CTPEJIOK.

4. Ins rpadMIecKOro MpeICTaBICHUSI MATHUTHBIX TTOJICH.

5. Hamo pacmonokuTh MarHUTHYIO CTPEIIKY OKOJIO IIPOBOJHUKA C TOKOM, a 3aTEM
HM3MEHHUTH HalpaBiieHne Toka. [Ipu 3ToM MBI 3aMeTHM, ITO HANPaBICHUE CTPEIKH
HM3MEHHTCSI Ha TPOTUBOIIOJIOXKHOE, T.¢. OHa MoBepHercs Ha 180°. Takum obOpa-
30M, IIPOJICIAaHHBIN OIIBIT IIOKA3bIBAET, YTO HAIIPABJICHHE MAarHUTHBIX JINHUHN CBSI-
3aHO C HaIPaBJICHUEM TOKa.

§58.

1. Tak ke, kak MarHuTHas cTpenka. OIUH KoHel Oy/eT oOpallieH K ceBepy, Apy-
roif K Iory.

2. MaraurtHoe llei/'ICTBI/Ie KaTylKHA ¢ TOKOM MOXXHO yCI/IJ'[I/ITl: YBEIIMYEHUEM HUCJIa
BUTKOB B KaTylIKe, yBEIIMUYCHAEM CHIIBI TOKA B KaTYIIKE, BBEJACHUEM JKEIIC3HOTO
Cep/IeYHHKa BHYTPh KATYIIKH.

3. DIeKTPOMAarHUTOM HA3bIBAETCS KATYIIKA C JKEJIE3HBIM CEPACIHIKOM BHYTPH.
4. JT5ist IOJHSATHS ¥ IEPEHOCKH TSDKEJBIX METAIUTHYECKUX IPEIMETOB.

5. YerpoiicTBo MarHuTHOTO cenaparopa A 3epHa u3o0pakeHo Ha pucynke 100
ydeOHHKa. 3epHO MEPEMELINBAIOT C MEJIKUMH JKEIE3HBIMU OMHJIKAMH, KOTOPbIC
HOPWIMIAIOT K 3ePHAM COpPHSKA, HO HE NPHIMIAIOT K IOJIE3HBIM 3€pHAM 3J1aKa.
[Ipu BhICHIIaHMK 3epHa u3 OyHkepa 1 Ha Bpamiaromuiicss 6apaban 2 jxelie3Hble
ONMIIKK 4 BMECTE C 3€pHAMHU COPHSKA HU3BIICKAIOTCS M3 MOTOKA 3€pHA 3 HpH II0-
MOIIU CHIIBHOTO 3JIeKTpOMarauTa 5. Takum 00pa3om, 3epHO OUYHIIAETCS.

§59.

1. INocTOSHHBIMI MAarHUTAMH Ha3BIBAIOTCS TeNa, CIIOCOOHBIEC UIMTEINEHOE BPEeMs
COXpaHsITh HAMArHUYEHHOCTb.

2. AMnep oObsICHsT HAMarHUYMBaHKE JKeJie3a TeM, YTO BHYTPH KaXI0il MOJIeKy-
JIBI 9TOTO YKeJe3a CYIECTBYIOT LIUPKYIHPYIONIHE dJIEKTPUUSCKUE TOKH.

3. JIBmKeHHEM dJICKTPOHOB B BEIIECTBE.

4. MarHUTHBIMH TIOJIFOCAMU MarHHUTa Ha3bIBAIOTCSA T€ MECTa MAarHUTA, I/I€ TIPOSIB-
JISIIOTCST HanOoJiee CHIIbHBIE MarHUTHBIC AeHCTBHA. Y JTI000r0 MarHWTa MMEETCS
IBa moJroca: ceBepHbIi (N) U F0KHBIH (S).

5. XKene3o, crans, 9yryH, HUKENb U JIp.

6. PasHOMMEHHBIE MOTIOCH! TPUTATHBAIOTCS, OJJHOMMEHHbIE OTTAIKHBAIOTCS.

7. Ecnu nipu moJHECeHUH MAarHUTHOM CTPENKHM K KakoMy HHOYyIb KOHIly Hamar-
HUYEHHOTO CTaJbHOTO CTEPI)KHS IIOJIIOC CTPENKM OTTAJKMBACTCS, TO Ha 3TOM
KOHIIE CTep>KHsI PACIIONIOKEH MOJIOC TAKOH JKe, KaK y CTPEJIKH; €CJIM JKe MOJI0C
CTPEJIKH IPUTATUBACTCS, TO Ha KOHIIE CTEPIKHS PACIIONOXKEH MOJIOC, TPOTUBOIIO-
JIOXKHBII MOIOCY CTPEITKHL.

8. C moMOIIbIO KETe3HBIX OIMIOK.
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§ 60.

1. Tem, uro 3emiist 001aJa€T CBOMM MArHUTHBIM ITOJIEM.

2. CeBepHbIii MarHUTHBII TOJIIOC 3eMJIM HAXOJMUTCS Ha 66,5° 10)KHOM MIUPOTHI U
140° BocTouHOM 10Jr0oTEL. FOKHBINH MarHUTHBIN IMOJIFOC 3EMJIM HaXOIUTCA Ha 75°
CEBEpHOH MIMPOTHI M 99° 3amafHOI JONTOTHL

3. [Ipu moMomy MarHUTHOW CTPEIIKH KOMITAca.

4. KpaTKOBpeMECHHBIMH HM3MEHEHUSIMH MAarHUTHOTO TOJS 3€MIIM, BBI3BAHHBIMH
COJIHEYHOI aKTUBHOCTBIO.

5. O6nacTaMi MarHUTHOW aHOMAJIMU HA3bIBAIOTCS OONACTH, B KOTOPHIX HAIpaB-
JIEHME MAarHUTHOHM CTPEJIKH MOCTOSIHHO OTKJIOHEHO OT HarpaBJICHUS MarHUTHOW
JIMHUU 3EMITH.

6. OHa 13 caMbIX OOJBIIMX MarHUTHBIX aHoManuii  Kypckas mMarHuTHast aHo-
Mains. bonbiiine MarHUTHBIE aHOMAJIMU HAOJIOMAa0TCS B T€X 00JIacTsaX, IZI€ CO-
CPEIOTOYCHBI OTPOMHBIC 3aJICXKH KEIC3HOH PYBL.

§ 61.

1. HaﬂO IpH IOMOIIU IITaTUBA NOABECUTH Ha FI/I6KI/IX npoBoaax, NpUCOCANHEH-
HBIX K UCTOYHUKY TOKa, IPOBOJHUK. l_[pl/l INOMCUICHHUU 3TOT0 NPOBOJHHUKA C TO-
KOM MEX]y MOJIFOCAaMH Jyro0Opa3sHOTO MarHWTa OH NPHAET B JIBMXXCHHUE. JTO ro-
BOPHUT O TOM, YTO MAarHuTHOE 110JIC ﬂeﬁCTByeT Ha NPOBOJHHUK C TOKOM.

2. Ilpy M3MCHEHHMH HANpPAaBJICHHUS TOKA B IIEMU WJIM HPH M3MEHEHHH MOJIIOCOB
MarHuTa U3MEHSETCs HalpaBlICHHUE JBI)KCHHUS HPOBOJHHKA (CMOTPUTE PHCYHOK
113 yueOnuka).

3. BpaieHue npoBOHUKA ¢ TOKOM B MArHUTHOM I10JI€ MOYKHO OCYIIECTBHTD HPH
MOMOIIM 3JIEKTPUYECKOro JBuraress. HampaBieHue TOKa 4depe3 KakIble MOJI
000poTa paMKH MOXKHO OCYIIECTBHTBH IPH IOMOIIM IOJIYKOJel 2 M IIEeTOK 1.
(Cmortpute pucyHok 115 y4ueOnuxa).

4. YCTpOWCTBO TEXHMYECKOTO 3JEKTPOABUIATENs IOKAa3aHO Ha pucyHke 116
y'-leGHPIKa. OCHOBHBIMH 3JIEMEHTAMH DJICKTPOJABUTATENIA SABJIAKOTCA ITOCTOSTHHBIN
MAarHuT M HaXOASIIMHCS MEXIY ero MOJIOCaMH SIKOPh  LIIMHAP C HPOIOJIb-
HBIMH IPOPE3SIMH, B KOTOPBIE YKJIAABIBAIOTCS BUTKU POBOJIOKH.

5. DrexTpoxBuraTenu HMPUMEHSIOTCS HA TPAHCHOPTE (AJICKTPOBO3BI, TPaMBaW,
TPOJUICHOYCHI), B POMBIIIICHHOCTH (JUI1 BBIKAYWBAHHSA HE()TH U3 CKBAXUH) U
T.1. 3J'leKTpOJIBl/IFaTeJ'[I/I HUMEIOT MEHBIIUE Pa3sMEpPhl, OHU HE BBIACJIAIOT rasa, Jbl-
Ma WM 1apa, UM HE HYXKEH 3aI1ac BOJbI U TOIIMBA.

6. b.C. SIko6wu, 1834 r.
§ 62.

1. Jlya  9TO NHMHUSA, BAOJH KOTOPOW PACIPOCTPAHSACTCS SHEPTUS OT HCTOYHHKA
cBeTa.

2. B oaHOpOIHON cpene CBET pacipoCTPaHACTCs MPAMOIUHEHHO, T.€. CBETOBBIC
JIyqu SBJIAIOTCA MPAMBIMU JIMHUAMU.

3. O6pa3oBaHKE TEHU U MOITYTECHH.

4. Kak 00pa3yoTcs TeHH, oka3zaHo Ha pucyHke 120 yueOnuka. Tak kak map He-
IpO3payHblii, TO OH HE MPOIYCKaeT cBeT. B pe3ynbTare Ha 3kpaHe oOpasyercs
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TEeHb, NpUYeM OHa uMeeT GopMy kpyra. OOpasoBaHHE TEHH SBISETCS JOKa3a-
TENBbCTBOM MPSMOJMHEHHOTO pacipocTpaHeHus certa. Ecnu Obl CBET pacmpo-
CTpaHsUICSl KaK TO WHA4ye, TO Ha SKPaHe, BO3MOXKHO, HE HAOIIOAAIOCH Obl TCHH
WK TeHb nMena Obl HHYIO GopMy.

5. Pazmepbl HCTOYHHMKA CBETA AOJDKHBI OBITH CPABHUMBI C PACCTOSIHUEM JI0 3KpaHa.
6. Kak oOpa3syercst mosyTeHb, noka3aHo Ha pucyHke 121 yueOnuka. B obnacts
OJIyTEHH MOMAJaeT CBET OT YaCTH HCTOYHHKA CBETA.

7. ConHe4HOe 3aTMEHHE BO3HHMKaeT, koraa JlyHa Haxoautcs Mexay ConHuem u
3emuteit. JIyHHOE 3aTMEHHE BO3HHKACT, KOTa 3eMilsi HaXOAUTCs Mexay JIyHOH u
CouHIeM.

§63.

1. IIpubop, n3o0paxeHHbI# Ha pucyHke 129 ydeOHHKa, IpeAcTaBisieT co0oit
JMCK Ha TOJICTaBKe, HA KOTOPOM HaHECEHa KPYroBas LIKaja C LEHOW JeeHHs
10°. o kxparo AMCKa MOXKHO MEpeMelIaTh HCTOYHUK CBETAa. 3aKPElHM B IIEHTPE
JIMCKa 3epKAIBHYIO IUIACTHHKY M HAallpaBHM Ha Hee OT UCTOYHHUKA ITyYOK CBETa.
[Tpn momomy Takoro MprOOpa yCTaHABIMBAIOTCS 3aKOHBI OTpakeHus. Ecmu myd
MaJaeT Ha 3epKaIbHYIO INIACTHHKY MO HEKOTOPBIM YTJIOM, TO ITOJ] TAaKUM XK€ yI-
JIOM OH OTpa)kaeTcsl, IPH 3TOM MAJAIOUIMKA U OTPAKEHHBIN JIy4H JIeXKaT B OJHON
IUIOCKOCTH C TIEPICHANKYIIPOM, IIPOBEICHHBIM K 3epPKay B TOUKE MaJICHUSL.

2. YoM najeHus Ha3bIBaeTCsl Yol MEXy IMafalolliM JIyIOM U IepIeHANKY-
JISIPOM, TIPOBEICHHBIM K TPAaHMIIE pa3jielia JBYX Cpell B TOUKe MajeHus jy4a. Y-
JIOM OTPaXKEHHS HAa3bIBACTCS YTOI MEXKTY OTPaXKCHHBIM JIydOM M HMEPIICH UKy~
PpOM, NIPOBEAEHHBIM K TpaHUIIE pa3fena ABYX Cpel B TOUKe majaeHus Tyda. Ha
pucynke 128 ydqeOHMKa yriiaMy IMaJeHHUs U OTPAKCHUS] COOTBETCTBEHHO SIBISIOT-
cst Do 0.

3. [Taparonuit ¥ OTPa’KCHHBIH JTydH JEeXKAT B OJHOI IIIOCKOCTH C IIEPHEHANKYIIS-
POM, IPOBEJCHHBIM K TPAaHMIIE pa3ziesia ABYX Cpej B TOUKE MaJCHUS JIyda. YTOI
nazenus (o pasen yriry otpaxenust [f3: Do = 0.

4. CBOWCTBO JIyuel MEHSATHCS MecTaMM HasbIBaeTcsl oOpaTuMocThio. Ilanaromuii
¥ OTPaKCHHBIH JIydu 001aJat0T 3TUM CBOWCTBOM.

§64.

1. Ins moctpoeHuss n300paXkeHUsI TOUKA S B 3epkajie moctpouM TpH yda 0O,
0,, SO, ucxoasnwe U3 UCTOYHMKA S 1 nmajgaromue Ha 3epkano MN (pucyHok
132 yuyebHuka). B cuiry 3akoHa otpakenus tyd SO orpaxaercs mon yriaom 0°,
SO;  mox yriioMm By = 0y, SO,  mopa yriom B, = dp. Ecim moctpouts mpo-
JIOJDKEHHE OTPAKEHHBIX JIydel 3a 3epKallo, TO OHH IEPEeCeKyTCs B OIHOI TOuKe
Si, KoTopast ¥ OyAET SBIATHCS MHUMBIM H300paXKeHHEM TOYKH S.

2. TToToMy YTO OHO HaXOJUTCS 32 3EPKAJIOM.

3. Ha pucynke 133 y4eOHuKa moka3aHa cxema OIbITa, JOKa3bIBAIOIIETo, YTO pac-
CTOSIHUSI OT CBEUH JI0 CTEKJIa U OT ee M300paKeHUs 10 CTeKIa paBHbIL. Bo3bMeM
KYCOK IIOCKOTO CTEKJIA ¥ YCTAHOBHMM €T0 B BEPTHKAJIBHOM IOJOKECHHH Ha MOJ-
craBke. [ToiHeCEM 3Q3OKEHHYIO CBEYY Ha HEKOTOPOM PACCTOSIHHU OT CTEKIIA, IPH
9TOM MBI OyJieM BHAETH H300paxkeHue cBeur. ITocie 3Toro BoO3bMeM BTOPYIO Ta-
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KYIO K€ CBEYY, HO HE 3aXOKCHHYIO U PACIIONIOKUM €€ 110 JPYTYI CTOPOHY CTEK-
na. Ilepemerniast BTOpYIO CBeUy, Haii/[leM Takoe MOJIOKEHUE, IIPU KOTOPOM BTOpAst
cBeya OyJeT Ka3aTbCs 3aXOKEHHOH, T.e. He 3aXOKEHHas cBeda OyJeT HaXOIUThCS
Ha TOM MecTe, Iie HaOo1aeTcs n300paxeHne 3ajdokeHHo! ceeun. Ecim teneps
U3MEPHUTh PAcCTOSHUE OT CBEYM JIO0 CTEKJIA U OT ee U300pakeHHs JI0 CTEKJIa, TO
MOXKHO YOEIUTBCSI, YTO 9TH PACCTOSHUS OyIyT PaBHBI.

4. Munmoe n300paxkeHUe IpeaMeTa B INIOCKOM 3epKajie HaXOAUTCS Ha TAKOM JKe
pacCTOSIHUM OT 3epKalia, Ha KAKOM HaXOAHUTCS caM mpeamer. Pa3mepsl uzobpa-
JKEHHUS [IpeIMeTa B INIOCKOM 3epKalie TaKHe JKe, KaK pa3Mepbl CaMoro mpeaMera.

§ 65.

1. JIyu ceta cMeraetcs BiieBo (pucyHok 137 yueOHUKa).

2. U3 ombita, n300paxeHHoro Ha pucyHke 137 ydeOHHMKA, MOXHO CKa3aThb, 4TO
€CIIM JIyY CBETa WJET U3 Cpelbl ONTHYECKH MEHEe IUIOTHOM B GoJiee IUIOTHYIO
cpejy, TO Yroil IpeIoMIIeHHs BCer/ia MeHbIIe yriia majenus. 13 omnbira, n306pa-
KEHHOTO Ha pucyHKe 138 yueOHHKa, BBIBOJUTCS CIICAYIOIIEe COOTHOIICHHE:
sina

siny

HUSL Y €CTh BEJIMYMHA IIOCTOSIHHAS ISl IBYX CPEJl, Ha3plBaeMasi OTHOCHUTEIbHBIM
MOKa3aTesieM IPEIOMICHHs ABYX Cpell 1 0003HadaeMasi OYKBOH «N».

3. TTaparouuii ¥ OTPAKSHHBIH JTydH JIEKAT B OJHOM IIOCKOCTH C TIEPICHAUKYIIS-
POM, MPOBEICHHBIM K TPAHUIIE pa3jiena IBYX Cpel B TOuke majaeHus iyva. Ot-
HOIIIEHHE CHHYCa yIJla MaJeHusA O K CUHYCY YyIJa IPEJIOMIICHHS Y €CTh BEIMYUHA

=N, T.c. OTHOIICHKE CHHYCA yrjla MaJcHUsA O K CHHYCY yrja IIpeaomiie-

snao
MMOCTOSTHHASL JUIS IBYX cpel: —— =N .
Sl

ny

§ 66.

1. ®okycHOE pacCTOsIHHE KOpOYe y TeX JIMH3, Y KOTOPBIX (oJiee BBIMYKIbIC 110-
BEPXHOCTH.

2.V koTopoii Kopoye (GOKYCHOE PACCTOSIHHUE.

3. OnTuyeckoil CUION JIMH3BI HA3bIBAIOT BEJIMYMHY, 00paTHyI0 ee (OKyCHOMY
PacCTOSIHUIO.

4. Tuonitpusi. O603HAYACTCS KaK «IITPH.

5. 3a | quoNTpUIO MPUHUMAETCS ONTHYECKasi CHJIA JIMH3BI, Y KOTOPOH (OKycHOE
paccrosiHue paBHO | M.

6. ITepBast U3 ATHUX JIMH3 SBIACTCS COOMpPAIOLIE, BTOpas — pacCeHBArOLICH.

§67.

1. [ony4enue n300pakeHUs MpeaAMeTa.

2. B 3aBHCHMOCTH OT TOTO, Ha KAaKOM PAacCTOSTHUU HAaXOAUTCS MPEAMET OT JIMH3BI.
3. Uto0bI MOCTPOUTH H300paXkeHHe IPeAMeTa, HaXOAsIIerocss Mexay Goxycom u
nuH301 (pucyHOK 152 yueOHMKa), HaJI0 OCTPOUTH XOJ IBYX HanOoJjee MPOCTHIX
Tyded, ucxosamux u3 Touku 4. [lepBrlil myu Gepercst MapauieTbHO ONTHYECKOM
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OCH, KOTOPBIH, MPOXOJIs CKBO3b JIMH3Y, IEPECceueT ONTHYECKYI0 OCh B (hokyce.
Bropo#i 1yd mpoXomuT depe3 LEHTpP JIMH3BI M HE MEHAET CBOETO HalpaBJICHUS.
[lepeceuenune nMpoOIHKEHUH STUX ABYX JIy4ed MOcCie MPOXOKISHHS JTMH3BI 1aeT
TOUKy A; n300paxkeHus mpeaMera. Tak Kak MpeaMeT M3HA4YajIbHO OBbLI MepHeH-
JUKYJSIPEH ONTHYECKO# OCH M OJMH €ro KOHeIl HaXOAWIICS Ha Heil, To u300paxe-
HHE IIpeIMeTa TaKKe OY/IeT pacrojiarathCs MO OTHOIICHHIO K ONTHYECKOH OCH.
Taxum 06pazom, HaM OCTAJIOCh OT TOYKH A1 IPOBECTH OTPE30K JI0 MEPECCUCHUS C
ONTHUYECKOU OCBhIO M €l MEePHNEeHIUKYISIPHBIA. DTOT OTPE30K W OyIeT SBIATHCA
nzoOpaxxeHuem npeameta. [lomydaemoe u3o0pakeHNe SBISACTCS MHHUMBIM, TIpsi-
MBIM, YBEITHYCHHBIM.

4. N3o0paxeHue mnpeamera, Haxopsuierocs Mexnay toukamu F u 2F (pucynox
151 yueOHuKa), CTPOUTCS aHATIOTUYHBIM 00pa3oM, Kak B Bompoce 3. [Tomygaemoe
n300paXkeHHe SBISIETCS JEHCTBUTENIBHBIM, IIEPEBEPHYTHIM, yBEINYEHHBIM. V30-
OpakeHue mpeamera OyaeT HaXOAUThCS 33 ABOMHBIM (POKYCHBIM PACCTOSTHUEM.

5. Korpa nmpenmer HaXOAUTCS 32 ABOHHBIM (POKYCHBIM PACCTOSTHAEM.

6. [ToTOoMy YTO JIy4H CXOMASATCS IO APYTYIO CTOPOHY JIMH3BI OT MPEIMeTa.

7. JInH3BI NCTIONB3YIOTCA B (poTOAMNIaparax, OMHOKIAX, MUKPOCKOTIAX U T.1.

8. [ToToMy UTO JIy4H, IPOXOISIINE YePE3 PACCCHBAIOIIYIO JIMH3Y, PACXOISATCS.

9. MU3zobpaxeHue mpeaMeTa, daBacMOC PACCEHBAIONICH JUH30M, SBIACTCS
yMeHbLLleHHbIM, MHHUMBIM, IIPAMBIM.
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Yupaxkaenus.

Ynpaxuaenue 1.

1. PoIXJIBIiA CHET COAEPKUT MHOTO TIOJIOCTEH ¢ BO3AYXOM, 3HAUHT, €T0 TEIIONPO-
BOJIHOCTH MaJia, [I0TOMY OH IIPE0XPaHseT 03UMBbIE XJieha OT BHIMEP3aHHMSI.

2. CoCHOBBIE OIMJIKU M CBEKEBBINABIINI CHET COACPIKHUT OYE€Hb MHOTO MOJIOCTEH
¢ Bo3ayXoM. TemnonpoBoAHOCTb BO3IyXa BEChMa Mala, a, 3Ha4UT, TEIIONpPO-
BOJIHOCTb ONMJIOK MJIM CBEXEBBIMABLIEIO CHEra TaK e Maja.

Ynpaxuaenue 2.

1. XonoaHBIH BO3IYX UMEET OOJNBIIYIO TUIOTHOCTD, YEM TEIUIBIH BO3MYX. SHAYHT,
OH OyJeT OMyCKaTbCsl BHU3, a T.K. TIO/IBAJ CaMoe IIIyDOKOe MECTO B JIOME, TO OH
¥ CaMoe XOJIOJHOE MECTO.

2. B ¢popTouKy BXOAHT XOJIOJHBIA BO3AYyX, KOTOPHIN omyckaercs. [Ipu atom mpo-
HCXOJUT IIepeMEINBaHNE CJIOEB BO3/lyXa U JOBOJIbHO PAaBHOMEPHOE HAIIOJIHEHHE
€e CB&XHM BO3ayXoM. [1o3ToMy (OPTOUKHM JETIaroT B BEpXHEH YacTH OKHA. AHa-
JIOTUYHO ITOHATHO, MOYEMY paJuaTophbl CTABAT Yy IIOJia. Tennuﬁ BO3}1yX U3 HUX
MOJIHUMAETCS, XOJIOJHBIA BO3yX KOMHATBI OIycKaeTcs (a Mocie U OH HarpeBa-
eTcsl), U B pe3ysbTaTe KOMHATa IOBOJILHO PaBHOMEPHO HAarpeBacTCsl.

3. Uepe3 GpopToUKy B KOMHATY BCET/Ia BOWIECT HEMHOTO XOJIOJHOTO Bo3ayxa. T.K.
€ro IUIOTHOCTH OOJIBINE TNIOTHOCTH TEIUIOTO BO3AyXa B KOMHATE, IOATOMY OH OY-
JeT ommyckaTbes. M3 3a muddysun cion Bo3myxa OyIyT IEepeMEeInBaThCs, a TaK
Xe 06M6HI/IBaTbCﬂ TEIJIOM IOCPEACTBOM TEIUIONEPpEAAYN. Tak IIPOUCXOUT OX-
JaKJCHUEC KOMHATHI 3UMOM IIPU OTKPBITOH (hopTOUKe.

Ynpaxuaenue 3.

1. Eciu BO31yX B KOMHAT€ HarpeBaeTcs 4€pe3 CTEHbI, TO Mbl UMEEM JI€JIO C TEII-
JIOTIPOBOJIHOCTBIO; €CJIM 4epe3 OTKPLITOE OKHO, TO KOHBEKIMEH; eCliM 4depes
CTEKJIO, TO U3JIyYE€HUEM.

2. PaccMoTpuM JiBa JoMa, KPBIIIa OJHOTO M3 HUX IOKPHITa YEPHBIM pybepouiom,
a JIPyroro OLMHKOBAaHHOM JKeCTbIo. B »kapkwuil j1eTHHIl I€Hb 3aMETHUM, YTO KpBbI-
1113, TIOKPBITas KECTHIO, XOJIOHEE, YeM ITOKPHITask pyOepouIoM.

3. JIy1s KOHBEKIIMM WM TEIUIONPOBOIHOCTH HEOOXOIUMO BellecTBO. B kocmuye-
ckoM mpocTpaHcTBe Mexay ConHueMm u 3emiled BakyyM, M BBIICYKa3aHHbIE
IpoueCChl HEBO3MOKHBI. 3Ha'~ll/IT, OHEPrus nepeaacTcs U3JIy4CHUEM.

Ynpaxuenue 4.

1. Oro 3HauuT, 4TO JUIA HarpeBanus 1 kr amomuuus Ha 1°C HEOOXOIUMO CO00-
LIUTh EMY KOJIMYECTBO TEIJIOThI, paBHoe 920 Jx.

2.
a) [lano: Pemenue.
m 1,5 kr; Q = cmAt;
Hox Hox
¢=540——; At=200°C | Q=540—— [,5 xr [ROO°C 162000 [Ix.
kr 9C kr O3C
Haiitu Q. | OtBer: Q 162000 Tk 162 ]Ik
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6) MaHo:

m 50r 0,05«kr

Jx
kr (OC
t; = 20°C; t; =90°C

¢ =920

Haiitu Q.

B) [laHno:

m 21 2000 kr
Jox

kr OC

t; =10°C; t; =40°C

¢ =880

Haiitu Q.

3.

Jlano:

V 201 0,02Mm
p 1000 kr/m®

Jx

kxr 9C
= 100°C; to

¢ = 4200
50°C

Haiitu Q.

1.
JlaHo:
m 15«kr
Jx
— 7 —
q=3410 KT

Haiitu Q.

Jlano:
m 200r 0,2«kr
Jx

— Y
q=2,710 KT

Haiitu Q.

Jlano:
p 800 kr/m®
V 21 210°%Mm°
Jx
— 7 —
q=4,610 KT

Haiitu Q.

http://alexbooks.ucoz.com

Pemenne.
Q =cmAt = cm(t, — ty);

Q=920 IDKC 0,05 «rl(90°C  20°C) 3220 [l
KI

Oteet: Q 3220 k.

Pemenne.
Q =cmAt = cm(t; — ty);
Jx
Q=880 2000 xr [{40°C  10°C)
kr [9C

52800000 Tx 52,8 MJIx.
Oteer: Q 52,8 MJIx.

Pemenue.
Q=cmAt=cm(t, —t)); m=pV;Q=cpV(t —t;) =

= 42002
KI'

x (100°C  50°C) 4,2000° Jx 4,2 MJIx.

(1000 xr/m® [0,02 m® x

Otger: Q 4,2 M/Ix.

Ynpaxuenue S.

Pemenne.

Q=am

XK
Q=3410"" = OSkr 5,100° Ix.
Orser: Q = 5,1110° [1x.

Pemienue.

Q=agm;
X
Q=2710"", M2xr 5400°/Ix.
Ortser: Q = 5,4010° Jxx.
Pemenue.
Q=gm m =ﬁ>V; Q=qpV;
X
Q=4,610"",  [BOO kr/n’ 20197 w° =

=7,360107 [Ix.
Ortser: Q = 7,360107 [Ix.
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JlaHo: Pemenwue.
m 2,5t 2500 kr Q=qgm;
Jx K
q=4410"" Q=4410"" " 2500 kr 1,1010" JIx.
Haiitu Q. ‘ Oteer: Q = 1,100 JIK.
3.
Jlano: Pemenue.
50000 kJx 50107 Ik 7
Q ﬁl;K a Q:qm;m:g;m: SUO Lk 5k,
— 7 —
q=1,010" a 100107 LS
KT
Haiitu m. ’ Ortser: Q = 1,110™ Jix.

Ynpaxuaenue 6.

1. TloreHnManpHast SHEPTUSI MOJIOTA TEPEXOJUT B €0 KMHETHYECKYIO DHEPTHIO,
KOTOpasi, B CBOIO OYepe/ib, IEPEXOAUT BO BHYTPEHHIOK JHEPTHIO (CBask U MOYBA
HarpeBaroTCs).

2. Kunernueckasi SHEprusi aBTOMOOHIIS IEPEXOJUT BO BHYTPEHHIOIO SHEPIHIO.

3. Cravana o0a mapuka 3a C4eT CBOEH MOTEHIMAIBHOW HEPTUH YBEINIUBAIOT
kuHeTnueckyto. lllapuk, ynaBimuii Ha CTaNbHYIO IUIUTY, JIUIIb HEOOBIIYIO YacTh
CBOCH KMHETHYECKOW YHEPIHH MEePEBOJNUT BO BHYTPEHHIOIO, 4, OTCKOYHB, yBEIIH-
YHBaeT MOTEHIHANbHYIO oHepruto. [1lapuk, ynaBumii Ha ecok, BCIO CBOIO KHHE-
THYECKYIO SHEPTHUIO MTPEBpaIaeT BO BHYTPEHHIOIO.

4. Tlpu HaTUpaHUH TPYOKH ¢ A3GUPOM 3a CUET COBEpIICHHS PAOOThI yBEIUYNBACT-
Csl ero BHYTPEHHsIS dHeprus (3¢Hp HarpeBaeTcs U MOTOM KHIHT). B omnpeneneH-
HBI MOMEHT IpoOKa He BBIIEP)KMBACT JaBJICHHS M BbUleTaeT. [Ipu 9TOM dYacTh
BHYTpCHHEH SHepruu 3Qupa NepexoAUT B KMHETHYECKYI0 SHEPrHI0 MPOOKH.
[Tpo6ka mogHUMAETCsl, ¥ B BBICIICH TOYKE TOJbeMa BCS €€ KMHETHYECKasi YHep-
I'Usl IEPEXOAUT B MOTECHIHAIBHYIO.

Ynpaxuaenue 7.

1. Temneparypa masnenus prytu t,  39°C, cnupra t, 114°C. Orcrona 3a-
kmoyaeM t,>t, T.e. Temmeparypa IUIaBJI€HUS PTYTH BBIIE, Y€M TEMIIEpATypa
TUTABJICHUS CTIHPTA.

2. I3 MeTannoB NpHUBEICHHBIX B TAOJHIE CaMBIH JIETKOIUIABKUH  PTYTh, CaMBIit
TYTOIUIaBKUIl  BOJb(pam.

3. TemnepaTypa IUIaBICHUS CBUHIIA BEIIIE TEMIIEpaTyphl INIaBiaeHus onosa. Ot-
CIOIa 3aKJII0YaeM, YTO B PACIUIABICHHOM OJIOBE IIPU TeMIlepaType IUIaBJICHHA
CBHUHEL| pacIUlaBuTh Henb3s. Ho, ciemyer 3amMeTHTh, 4TO, €CIH PacIUIaBICHHOE
OJIOBO HarpeBaTb A0 TEMIEPATyp BBILIEC TEMIIEPATYpPhI IUJIaBJICHUSA CBUHLA, TO
IpU MaJIeHNH CBUHLA B PACIUIABIEHHOE 0JIOBO, OH PACILIaBUTCSL.

4. B amroMHHHEBOM COCYZIE€ MOXHO PACIUIaBUTh LIUHK, T.K. TEMIepaTypa IuiaBlie-
HUS QJIFOMHHNS BBIIIE TEMIICPaTyphl IUIABICHUS I[IHKA.

5. Temmepatypa mnasnerus pryta 39°C. B paifoHax ¢ XOJOZHBIM KIIMMAaTOM
TeMIepaTypa MoxkeT ObITh U Oonee HH3KOH. Temmeparypa IIaBIeHHS CIUpPTa
114°C. TloaTOMy HCHONB3YIOT CIUPTOBBIE, @ HE PTYTHBIE TEPMOMETPHI.
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Ynpaxuenue 8.

1. Temneparypa IUIaBICHUs BbllIe y Tena I, T.K. IOCTOSHHBIA y4acTOK Yy HEro
BbIIIE. Y JIeJIbHAS TEIUIOTA IIaBJieHUs OoJbiie y Tena Il, T.K. Bpems 1iaBjieHus y
Hero Oosble (TIOCTOSHHBIN yuyacTok JuuHHee). Temnoemkoctu Ten I u Il pas-
JIUYHBI, T.K. Pa3JINYHBI YTII6I HAKJIOHA KPUBBIX (HE HA MIOCTOSIHHBIX y4acTKax).

2. Her, He Oyzer, T.K. He OyJeT IPOUCXOIUTH TEIUIONepeIayun.

3. HeusBectHo Oyzer nu Jien TasTh WM BOAa 3aMep3arh. Ecim Temmeparypa ok-
pyXaromiero Bo3ayxa OTpHIATETIbHAs, TO BoJa OyAeT 3amep3arh; eCIIH MOJI0KH-
TENbHAsI, TO JIE/ TasATh.

4.
Jlano: Pemenne.
m 4 «kr Q Am;
5 I[)K 5 I[)K 6
Ao3410°7 ¢ Q=3410""  hxr 1,3600° .
Haiitu Q. Otger: Q = 1,36010° .
5.
Jlano: Pemenue.
m 20 kr 5—’H>K 5
IS Q. AmQy 20«r[0,2510°7 = =510° Jlx.
A 0,2510°7
2) Q2 = Crn(tz - tl) + )\,m,
4 =27°C 20 &r (1402 (327°C — 27°C) +
t,= 327°C Q gc )
c=140_2K_ +20 xr [0,25-10° 2% = 1,34.10% 1.
kr OC KT
Haiitu Qy, Q,. Ortser: Q; = 5010° JIx, Q, = 1,3410° JIx.

Ynpaxuaenue 9.

1. JIyxu BBICBIXaIOT OBICTpEE B BETPEHYIO MOTOAY, YeM B THXYIO, T.K. BETep YHO-
CHUT BBUICTEBIINE W3 Jy>KH MOJIEKYIEI BOJBI, U OHM HE MOTYT BepHYThCs. Jlyxu
OBICTpee BBICBIXAIOT B TEIUIYIO MOTOAY, YeM B XOJIOJHYIO, T.K. IMeeTcsl OoJbIe
OBICTPBIX MOJIEKYJI, CTIOCOOHBIX BBIJIETETH C IIOBEPXHOCTH JIYXKH.

2. Yait ocTeiBaeT ObICTpee, €CIIM Ha HETO AYIOT, T.K. IIOTOK BO3AyXa YHOCHT BBI-
JICTEBIINE MOJIEKYJIbl BOJBI, © OHU HE MOT'YT BEpHYThCS. BpuleTaror suip Hau-
Ooxee ObICTpBIC «TOpsiYMe» MOJICKYJIBI, a 3HAUYUT CpeIHSs KUHEeTHYecKas
9HEprus (a Kak CIeACTBUE TeMIIEpaTypa) MOHMKACTCA.

3. Iot oxnaxkiaeT Teno B Kapy, T.K. HCHAPICTCSL.

4. B cyxoM BO3IyXe HCIIapEHHE UJET aKTHBHEE, YeM BO BIAXHOM. JTO 3HAYHMT,
YTO TEeMIepaTypa KOXKH 3a CUET HCIapeHHs II0Ta B CyXOM BO3JyXe HIJKE, YeM BO
BIaXHOM. [To3TOMY Kapy B CyXOM BO3yXe IIEPEHOCHTD JIETHeE.

5. Boza B cocynax u3 cnmab0000kKEHHOH TIMHBI XOJIOAHEE OKPYXKAIOIIETro BO3-
Jyxa 1o clexyromeil npudrHe. Bojga npocaunBaeTcs CKBO3b IMOPHI B COCYAE U C
MOBEPXHOCTH cocyza ucnapsercs. [Ipu 3Tom oHa oxmaxgaercs.
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6. Boma ucmapsercs GsicTpee B OMIO/NE, T.K. Y HETO OOJNBIIE MOBEPXHOCTH, CO-
MIPUKACAIOIASICS C BO3TYXOM.

7. IlpucTBONBHBIC KPYTH JIEPEBLEB IIOCJE IOJIMBA IOKPHIBAIOTCS CIOEM Iepe-
THOsI, HaBo3a WM Top¢a UIsl yMEHBIICHHUS UCTIAPEHHUS BOJIBI.

Ynpaxuenue 10.

1. Oro 3Ha4MT, 4TO AL 0Opa30BaHUS Mapa U3 BOABI Maccoi 1 Kr mpu Temmepary-
pe 100°C neobxommmo 3atparuts 2,3 108k sneprum.

2. DT0 3HAUYWT, YTO NPH KOHJCHCAIMM aMMHaka Maccoi 1 KT BhIIENsAeTcs
1,4-10%1x sHeprum.

3. U3 NPUBCACHHLIX B Ta6J'Il/ILle BCIICCTB HanboJjiee CHILHO YBEJIIMINBACTCS BHYT-
PEHHsISI SHEPTHS Y BOABL. DTO CBSI3aHO C TEM, YTO y Hee camasi BRICOKas TeIuIoTa
napooOpa3oBaHus, a, 3HAYHT, Ul €e MepeBojia B Map HEOOXOIMMO 3aTPaTHTh
HauOopLIyIo 3Hepruio. I1o 3akoHy coXpaHEeHUs PHEPTUU OHA IepeaeT BO BHYT-

PEHHIOKO.
4,
Jlano: Pemenwue.
m 150r 0,15«kr Q=Lm;
Mok Mok
— 6—— — 6—— 5
L=2310" .. Q=2310" . ,15xr 3,4500° x.
Haiitu Q. Oteer: Q = 3,45010° JIx.
5.
Jlano: Pemenue.
m 5kr Q=cm(t,—ty) +Lm;
t;=0°C _ Tk . .
tz =100°C Q = 4200 . C 3 kr E( 100°C 0 C) +
Mok Mok
c=4200 6 —— 7
kr 9C +2310° . 5xr 13600 Ix.
Jx
— 6——
L=2310" ..
Haiitu Q. Orser: Q = 1,360107 JIx.
6.
Jlano: Pemenue.
m 2 kr 1) Q. =cm(ty —ty);
u=0c 2 420025 100°C 00 4-10°
t2: 100°C Ql kr [4 °C I:( 00°C 0 C) 8, 10 H)K
o = 42002 2) Qx=cm(ty—ty) +Lm;
[1c
i Q, = 4200 IDKC 2 kr [ 100°C  0°C) +
— 6 —— KT
L=2310 KT Tl
+2310° 7 kr 5,44000° k.
Haiitu Qy, Q,. Ortser: Q; = 8,4-10° JIxx; Q, = 5,44-10° JTx.
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Ynpaxuenne 11.

1. Boxkpyr siapa yriepoja Bpamaercs 6 JIeKTPOHOB, 3HAYUT, IIPOTOHOB B spe YI-
nepona 6. Beero wactuil B siape 12; Toraa KoJmMuecTBo HEHTPOHOB paBHO12 6 6.
2. Ecnu oT aToMa renusi OTAGNUICS 3JIEKTPOH, TO OCTAaBLIAsICS YacTHIIA Ha3bIBa-
€TCsl TOJIOKUTEIHHBIM HOHOM, €€ 3apsiji PABEeH MOJYJIIO U MPOTHBOIOIOKEH MO
3HAKY 3apsiLy JIEKTPOHA.

Yupaxuenue 12.

1. DOOHUTOBYIO MAIOYKY MOXKHO HadJIEKTPU30BaTh TPEHHMEM, T.K. OHA JIUIJIEK-
TPHUK, a METaAJITHYECKUI CTCPXKCHDb HEJIb34, T.K. OH ITPOBOJHUK.

2. Ilpu HaynmuBe OeH3MHA KOPITYC OEH30BO3a COEAMHSIOT C 3eMJICH MeTainue-
CKUM IIPOBOJHHUKOM, 4TOOBI C MAIlIMHBI CTEK BECh 3apsij. DTO HEOOXOAUMO, YTO-
ObI B OEH30BO3 HE yJapHJia MOJTHHS.

Ynpaxxnenue 13.

1. TnaBHBIMM 4YacTSIMM IITENCEILHOM BHJKU SBIAIOTCA JBA METAIMUECKUX
HITBIPbKA, KOTOPBIC BCTABISIOTCSA B PO3ETKY. DTH JBa IITHIPbKA HE JIOJDKHBI CO-
MPUKACATHLCS, YTOOBI HE OBUTO KOPOTKOTO 3aMbIKaHus. [103TOMY HX MOMEIIIAIOT B
KOPITYC U3 JIMAJICKTPUUICCKON TIIACTMACCHI.
2. YToOBI Ka)KIbIi 3BOHOK MOKHO Obl- 3. YTOOBI MOKHO OBLIO 3BOHHUTH U3
JI0 BKIIFOYATH OTIENBHO, UX CIEAyeT JBYX pa3HbIX MECT, 3BOHOK H [BE
COCIMHUTD CIIEIYIONMM 00pa3oM: KHOIIKH CJIEAYET COCIUHHUTDH CIIEIyIOo-
M 00pa3oM:

- -4

L

L

4. Takas IpOBOJKa MOKET OBITH MPUMEHEHA, €CJIN JTaMITy He0OXO0 MO BKJIIOYATh
IBYMS PyOUIBHUKAMH, HAIIPUMEp, ABYM Pa3HBIM JIFOISM.

5. Hudpoit 1 oTMedeHBI [Ba TaTbBAHUYECKUX JJIEMEHTa, TUPPOH 2 DIEKTPH-
JyecKkas JlaMIia, Ao 3 BBIKITIOYATEIb.
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Ynpaxuenue 14.

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

Jlano: Pemenne.
I1=14A g=1It;,q=14A[600c 840 K.
t 10mun 600c
Haiitu q. | OtBer: q 840 K.
3.
Jlano: Pemenue.
1=0,3A YroOBl HAUTH YHCIIO DJIEKTPOHOB, MPOIIEANIAX Ype3 TI0-
t Smun 300 c | mepedHoe cedeHHE CHHPAIU IIEKTPUUECKOH JIaMIIbl, Ha-
e=1600°Kn JI0 HalTH 3apsf (| ¥ pa3[enuTh ero Ha 3Ha4eHHe dIIeMEH-

TapHOTO 3apsija e.
q=1t;q=03A[B00c 90 K

N=3 N2 O _gen07
e 1,610 “Kn
Haiitu N. Orser: N = 5,6010% sekTpoHOB.

Ynpaxuenue 15.

1.05A.

2. HyxHo 3T Ba aMnepMeTpa BKIIOYHTh OJJHOBPEMEHHO U MOCIEJOBATEILHO B
nens. Ecii mpy 3ToM mokaszaHus aMIepMeTpoB OyAyT COBIAIaTh, TO MOKAa3aHUS
HCCIIEAYEeMOTo aMrepMeTpa OyAyT MpaBIIbHEIME, B IPOTUBHOM ClIydae  HeT.
3. LleHa jmeneHus KAl aMIepMETPOB, H300paKEHHBIX Ha prCyHKax 60, 61 y4eb-
HUKa, paBHa 0,2 A. IMM MOXKHO U3MEpATH CUILY TOKa 10 3 A.

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

1 2 1 2

4. Hano oMHOBPEMEHHO BKIIIOYUTH 3TH J[Ba aMIIepMETpa B [IeNb, B KOTOPOH MOXK-
HO MEHSATbH CHIy ToKa. Kaskablit pa3, I3MEHsIs CHITy TOKA B LIETIH Ha [EHY eIHHU-
(bl JICJICHNS] TOYHOTO aMIIepMeTpa, Hy)KHO HaHOCHUTH JEJIEHHs Ha elle He Mpo-
rpaJyHpOBaHHBIH aMIIepMeTp.

Ynpaxuenue 16.

1. Ilena nenenus BOJbTMETpa, H300paKEHHOTO HAa PUCYHKE 65 a) yuyeOHuKa, paB-
Ha 1,5 B.
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Hanpsoxenue pasao 1 B: Hanpspkenue pasno 0,5 B:

6 9 6
3 12 3 ) 12

Hanpsoxenue pasho 2,6 B:

6 9
3 12

2. llena neneHus KAkl BOJBTMETpPA, M300PaKEHHOTO Ha PUCYHKE 66 a) yueOHH-
Ka, paBHa 1,5 B. HanpspkeHue, KoTopoe OH IMOKa3bIBaeT, paBHO MpUOImKeHHO 4 B.

3.

)

Ynpaxuenue 17.

&)

1.
Jlano: Pemenue.
U =28 I, 08A
,=04A Cuia ToKa B LIeNH YBEIUUMIach B —— = —— = 2pa3a . Ha-
I,=0,8A 1 04A

NPSOKCHUE YBEJIMYHUBACTCSA BO CTOJIBKO YK€ pa3, BO CKOJIBKO pa3
yBEIHUYUBAETCs cuiia Toka, T.e. U, =2U; =2 [2 B =4B.
Haiitu U,. Ortser: U, =4 B.
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2.
JlaHo: Pemenne.
U, =2B Crita ToKa B LIETIH U3MEHSETCSI BO CTOJIBKO JK€ Pa3, BO CKOJIBKO
I;=05A pa3 u3MeHseTcs HampshDKeHHe. B mepBoM ciydae HampspKeHHE
U,=4B U, 4B
U;=1B YBEIMYMIIOCh B —= = —— 2 pa3a, a, CIeJ0BaTelbHO, CUIa

U, 2B
TOKa TOXKE YBEIMYMIACh B 1Ba pasza: I, =21, =1 A.

Bo BTOpoM ciydyae HampsbKeHHE YMEHBLIMIOCh B 2 pasa, a
3HAUAT, CHJIa TOKAa TOXKE YMEHBIIWIAch B JBa pasa:

Haiitu |5, I3. | OtBet: 1 A; 0,25 A.

Ynpaxuenue 18.

+

|
I| 'I

B maHHOM OIBITE MOCPEACTBOM BKJIIOYEHHS B IEb Pa3IMIHBIX MPOBOJHHUKOB
BBIICHSIFOT, YTO CHJIA TOKA 3aBUCHUT OT COMPOTHUBICHUS IPOBOJHUKA.
2.100 MOm 0,1 Om; 0,7 kOMm 700 Om; 20 MOM 20000000 Om.

Jlano: Pemenue.
I=05A U 1B
- R=—; R=—— 20m.
u=1g | 0,5A
Haiitu R. Oteer: R 2 Om.

Ynpaxuenue 19.

1
Jlano: Pemenwue.
Uu=220B Cuity Toka ompenenseM 1o 3akoHy Oma:
R 50 Om U 220B
l=—; I =——— 44A
R 50 Om
Haiitu |. Otget: | =4,4 A.
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2.
Jlano: Pemenwue.
1=0,7A Hanpsoxenne U Haxoaum u3 3akona Oma:
R 3100m U=IR,U=0,7A[B100OMm 217B.
Haiitu U. Otset: U = 217 B.
3.
Jlano: Pemenue.
U=150B Comnporusnenne R Haxoaum u3 3akoHa OMma:
1=001A
_H = 1508 15000 Om 15 xOm.
| 0,01A
Haiitu R. Oteer: R 15 kOm.

4. ConpoTHBIIEHUE TPOBOAHUKA paBHO 4 OM.

5. B cinyuae onbita Ne 2 Ha pucynke 71 B nenb OyaeT BKIIIOUCH IPOBOIHUK CO-
npotusieHreM 2 OM, a amnepMmeTp OyIeT IOKa3blBaTh CHIYy TOKAa B LI, PaB-
Hyto 1 A. B ciaydae onbita Ne 3 Ha pucynke 71 HUYEro He U3MEHUTCA.

6.R 40m.

7. bonpmmM compoTuBIeHHeM o0namaeT mpoBogHHUK B. CONpOTHBICHHE MPO-
BoxHUKA 4 paBHO 2 OM, a mpoBogHuKa B 4 Om.

Ynpaxuenue 20.

1.
Jlano: Pemenue.
l; 20cm  0,2m | Bosee muMHHBIN TPOBOJ 001a1aeT GOJIBIIMM COMPOTHB-
l, 1,6m JIEHHEM, T.€. COIPOTHBIIEHUE MPOBOAA IIMHOM |, 1,6 M
P1=pP2=p GoubIIe COMPOTUBICHNUS MPOBOAA MTHHOM [ 0,2 M.
$5=5=S Rlzpl_l-RZ:pl_z-&zl—zzl’eMz
S S'R I, 02m

: OTBeT: COMPOTUBIIEHHE BTOPOTO MPOBoJa B 8 pa3 6oib-

Haiirn —=. 1II€ COIIPOTUBIIEHUS IIEPBOTO.
2.
a) [lano: Pemenue.
| 80cm 0,8m I 2
> O I]/Il 0 8 I\

S 02w R=p—;R=0028———G——"— 0,1120m.

Om a2 S M 0,2 MM

M [3im
p=0,028 ——
M
Haiitu R | OtBer: R 0,112 Om.
6) dano: Pemienue.
| 400cm 4wm [ Om 2 4
S 0,5um? R=p—;R=04——"3—"— 320m
P S M 0,5 »m
Om Ui
p=04—m
M

Haiitu R. | Oteer: R 3,2 Om.
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B) [laHo: Pemenue.
I 50cm 0,5m I 2
> O B 0 5 I\
S 0,005cM? 0,5 Mm> R=p—;R=05——" 0 M _ (50m
2 S M 0,5 MM
Om Oim
p= 05—
M
Haiitu R. | Oteer: R 0,5 Om.
3.
Jlano: Pemenue.
I 13,75m U
S 0,1 v Cuity Toka Haxoxum 1o 3akony Oma: | = E, a cormpo-
_ .. OmUOm
p=11 o THBJIEHHE TI0 popmyne: R = pg .
U=2208 Oul? 13,75
R=11—— 3= 151,25 Owm;
M 0,1 Mm
_ 220B _
151,250m
Haiitu 1. Otset: | =1,5A.
4,
Jlano: Pemenwue.
| 150mm  0,15Mm Hanpsokenue Haiinem mo 3akony Oma: U = IR, a co-
S 0,02 mm? R I
nporusieHue mo popmyine: R=p—.
p—01OMDMM2 p dopwmy. P3
B OmBGmv? _ 0,15
R=0,1 — 0,75 Om;
I 250mMA 025 A N 0,02 )
U=0,25AM0,750m=0,2B.
Haiitu U. Oteer: U 0,2 B.

Ynpaxuenue 21.

1. HeﬁCTBHe peocrata OCHOBAHO Ha CMCEHE IIPOBOJHUKOB B ICIIHU MOCPEACTBOM

TNIEPEKIIIOYaTEIIA.

2. 12 Om. UToOBI CONMpOTHBIICHHUE YBEIMYUTH emie Ha 18 OM, Hamo mepeKimoya-
Telb YCTAHOBHUTH B caMoe KpaiHee [paBoe MOJI0KEHHUE.

3.

H |/
=

&
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4.
Jlano: Pemenwue.
S 3w R=p—;l=?;l=ﬁ:150m
2 M M
0=04 Owm [ O,4T
M
Haiitu |. | OtBer: | 150 m.
YupaxHenue 22.
1
JlaHo: Pemenwue.
R, 40m Hampsbxenue Ha Ka0M U3 MPOBOJAHUKOB HaiIeM u3 3a-
R, 60Om kona Oma: U; =IR;; U; =02AH Om 0,8 B;

I=02A U,=IR;U;=02AbOM 1,2B.

OO6uiee HampsHKCHHE IPH HOCIIEN0BATEIBHOM COCIHUHE-
HHU [IPOBOTHHUKOB HaiiieM 1o opmyiie:
U=U;+U;U=08B+12B=2B.

Hatitu U4, U,, U. Otsetr: U;=0,8B,U,=12B,U=2B.

2.Hamon :ﬁ 60 mamn BKJIIOYUTH MOCJIEI0BATENHHO B IIEITh.

3.

JlaHo: Pemenwue.
Uu=220B Ha xaxao#i u3 m1aMn OyaeT OJHHAKOBOC HAMPSHKEHHE.
n=2 U
NU]_:U; U]_: U2:_ ) U1:U2:220B =110 B.
n
Haitru Uy, U,. | OrBer: U; = U, =110B.
4,
U
-4
| |
R R, R
Jlano: Pemenwue.
U=6B Oo0miee CONPOTUBIICHHE B LIENH HaieM 1o GpopMyIe:
Rl 13,5 OMm R= Rl + R2 + Rg,
R, 30m R 13,50M+30mM+20M 18,50m.
Rs 20Om Cuity TOKa B LIeNH HaiaeM 1o 3akony Oma:
U 6B
=—; | =——=0,324 A.
R 18,50m
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Hanpspkenue Ha KOHIIAX KaXIOTO W3 MOTpeOHTENei
HaigeM u3 3akoHa Oma:

U;=IR;; Uy =0,324 A [113,5 Om= 4,4 B;

U, =IR;; U, =0,324 A [B Om=1B;

Us=1R;; U3 =0,324 A [2 Om = 0,6 B.

Haiiru |, Uy, Uy, Us. Otser: [=0,324A,U;=4,4B,U,=1B,U3=0,6B.

1.
Jlano:
Rl 10 Om
R2 15 Om
Uu=12B

Haiitu 14, 15, 1.

Ynpaxuenue 23.

Pemenue.
CI/UIy TOKa B KaXXJ0M ITPOBOJHUKE HaﬁZ[CM I10 3aKOHY Owma:
] 12B
R 100m
U 12B
R, 150m

Cuita TOKa 10 pa3BeTBIICHHS HAXOUTCS 1Mo (opmyre:
I=l;+151=12A+08A=2A.
Otser: 1,=1,2A,1,=0,8A,1 =2A.

2. [l Toro, 9To0Bl HA KaXIOM OBITOBOM IPHOOpE OBLIO OJMHAKOBOE HAIpshKe-
Hue, paHoe 220 B.

3.
Jlano:
Ry 200wm
R, 400wm
R; 24 Owm
U=24B

Pemenue.
Cuity TOKa Ha KaXJ0M M3 MOTpeOuTese HaiueMm 1o
3aKkoHy Oma:
24B

R 200m

U 24B
ly=—:; 1, = 0,6 A;

R, 400m

U 24B
lg=—; 13= 1A

Rs 24 0m

OO0m1yro crity ToKa HaieM 1o Gpopmyie:
I=l+1,+131=12A+06 A+1A=28A.
OO61ee conpoTUBIICHUE HaleM u3 3akoHa Oma:
U 24B
R=—; R=——=8,60m.
I 2,8A

Haiitu I, 15, 13, 1, R Otser: 1;=1,2A,1,=06A,13=1A,1=28A,R=

= 8,6 Om.

4. HOTOMy YTO B IEPBOM CJIydac€ yBCIMIMUBACTCA AJIMHA [IPOBOAHHWKA, BO BTOPOM
CJIyda€ yBEJIMYUBACTCS IUIOLIAJAb ITOTIEPEUHOTO CCUCHUS.
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Pemenue.

Us;=13R;=1A20m 12B.

koHy Oma: |, :LIJ?—2=%
9 M

Ugc=U,+U3;=12B

Haiitu Ugc, 11, 12, 13, 14

I,=3A.

YnpaxkHeHnue 24.

1.
Jlano: Pemenue.
t 30mun 1800c A=UlIt;
I1=05A; U=12B A=12B[05A 1800c 10800 Ix 10,8 k[x.
Haritu A. Oteer: A 10,8 x/[x.
2.
Jlano: Pemenwue.
U=35B U 35B
R 14 Owum A=Ult; | =—; | = 0,25 A;
t S5vmur 300c R 140m
A=35B0,25A300c 262,5 Ix.
Haiitu A. Oteer: A 262,5 JIx.
3.
Jlano: Pemenue.
R =R, 50m [Ipu nocnenoBaTeIbHOM COEAMHEHUU:
U=45B )
A]_: Ul]_t, Il =—.
2Ry
[Ipu napannenbHOM COEIMHEHNH:
|
A= Ult; |, = ——=—. Orciona: iz—2=4.
R/2 R A I
Haiitn —2 Ortser: i =4,
1

NIEPBOM M YETBEPTOM IPOBOJIHUKE OJJMHAKOBBI:
|1= |4= |2+ |3, |1= |4=2A+ 1A=3A.
Hanpsixenne mexay Toukamu B u C:

OtBeT: Ugc =12B; 11 =3 A; 1,=2A;13=1A,

Cuia ToKa B TPEThbEM NMPOBOJHHUKE PaBHA MOKa3a-
HusM amriepmerpa: I3 =1, 1 A. Hanpspkenue Ha
TpeTheM MPOBOJHUKE HaiieM u3 3akoHa OMa:

HanpspkeHne Ha BTOPOM IIPOBOJHMKE PAaBHO Ha-
NPSDKEHUIO HA TPEThEeM, TaK KaK OHH COCANHEHBI
napayuiespHo apyr ¢ apyrom: U, = Uz = 12 B.
Cuity TOKa BO BTOPOM HPOBOJHUKE HaiiieM IO 3a-

2 A. Cuisl TOKa B
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Ynpaxuenue 25.

1.
Jlano: Pemenue.
uUu=127B P=Ul;P=127B [0,6 A 76,2 Br.
I=06A
Haiiru P. Otser: P 76,2 Br.
2.
Jlano: Pemenwue.
U=220B P=UI;P=220B[B A 660 Br.
I1=3A
Haiitu P. OtBer: P 660 BT.
3.
Jlano: Pemenne.
t 1u 3600c A=Pt;
P; 0,00l kBt 1Bt A; 1Br3600c 3600 Ix 3,6 xJIx;
P, 200 Bt A, 200 Bt3600 ¢ 720000 Tx 720 xJIx;
P3 5xBr 5000Br | 45 5000 Br3600c 18000000 [x 18 MJIx.

Haiitn A]_, A2, A3.

4. Z[aHHOe 3alaHucC HpoaenaﬁTe CaMOCTOSATCIIBHO.

Ynpaxuenue 26.

| Otset: A; 3,6 kJIx; Ao 720 xJIx; Az 18 MJDx.

1.
Jlano: Pemenue.
P 0,6 kBt A=Pt;A 0,6xBr,549 0,9 xBr[d.
t 1,54
Haiitu 4. OtBer: A 0,9 kBr[d.
2.
JlaHo: Pemenne.
Pi=P, 60 Bt A=P1t+P2t+P3t+P4t=2P1t+2P3t;
P3=P, 40Br t=30t;;t=30Bu 90y
ty 34 A=21[0,06 kBt (D0u+2 0,04 kBr [(D0u 18 xBr[.
Hatitu A. Oter: A 18 xBr[d.
3.
Jlano: Pemenue.
Uu=220B A= 3Om4pltl + Pot, + Patg + P4t4);
P, 40Br 0,04 xBr A=3004D0,04 kBt (¥ u+0,8kBr [l u+
t; 44 +1 kBt [D,54+0,6 kBr [D,54) 67,2 xBr[d.
P, 800Bt 0,8 Bt
tz lu
P3; 1000Bt 1Bt
t3 0,5 9
P, 600Bt 0,6 kBt
t4 0,5 q
Haritu A. OtBer: A 67,2 kBTl
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Ynpaxuenue 27.

1.
Jlano: Pemenue.
t 30mun 1800c KosnmuectBo Terutorsl Q Haiinem mo 3akony J[xoyis
R 200wm Jlenna: Q = I°Rt.
I=5A Q=(5A)?>20 Om 11800 ¢ 900000 .
Haiitu A. | Oteet: Q 900000 Tx 900 x/Ix.

2. Z[.II?[ TOTO, YTOOBI MpeaAoOTBPATUTh Pa3MbIKaAHUEC LCIIN.

3. HaHpﬂ)KeHI/Ie Ha clipalr 3HAYUTEIIbHO OoutbLIe HalpsKEHUs, pacrpeacisac-
MOIro Mexay InpoBoJaMH. Cnupanb pacKasI€TCA, a IPpOoBOAA IMOYTH HE Harpesa-
I0TCA, ITIOTOMY 4YTO COIIPOTUBJICHUE CIIMPAJIX BO MHOI'O pa3 OoJtblIe COIIPOTUBJIC-
HHUS ITPOBOJIOB. OTta pasHula JOCTUTracTCAa 3a CUCT MCIIOJIb30BaHUA JIA CHIUpaIU
IIPOBOAHUKOB C YJCJIBHBIM COIIPOTUBJIECHUEM, MHOTO 0OJIBIIIM YACJIBHOT'O CO-
IMPOTHUBJICHU IPOBOIOB.

4. B Gonbleli crerneHu HarpeeTcs HUKCIIMHOBAA MMPOBOJIOKA, T.K. Y HEC YACIbHOC
COIIPOTHUBJICHUC 60.IH>IH6, Hem 'y MEIHOH U CTaIbHOMI IIPOBOJIOK.

Ynpaxuenue 28.

1. Hayto BKJIIOYHUTH B LTI PEOCTAT.

2. IIoMeHATH MOIIOCHI HCTOYHHMKA TOKA.

3. YBeIMYHTH YMCIIO BUTKOB B JICKTPOMATHHUTE W BCTABUTD JKEIJIC3HBIN CEPICUHHMK.
4. VI3MeHeHneM CHJIBI TOKA, YHCa BHTKOB B DJICKTPOMAarHUTE W BCTaBJICHHEM
BEIHUMAHHUEM KEJIC3HOTO CEpJICUHHKA.

Ynpaxknenue 29.

1. IlpoxxekTop, cBeua, 3Be3/1bl, OroHb, COJHIIE, MOJIHHUSL.

2. Eci OBl CBET pacmpOCTpPaHsUICS He HPSMOJIMHEHHO, TO (OPMBI MOIyTEeHEH
ObLIM OBl MHBIC WIIN TEHEH U MoJTyTeHel BOBce ObI He ObLIO.

3. YenoBek, HAXOMAIIMIACS B 00JIACTH TCHU TPU COJTHEYHOM 3aTMCHUH, HE BHIHUT
Conana, Tak kak JlyHa 3akpbeIBaeT e€ro MOJTHOCTHIO. YeloBeK, HAXOMISIIIUHCS B
00J1acTH MOTYTEHH TPH COTHEYHOM 3aTMEHHH, BUAUT TOJIBKO 9acTh CONHIA, TaK
Kak JIyHa 3aKpbIBaeT €ro He MOJHOCTBIO.

Ynpaxuenue 30.

2.0°
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Ynpaxuenue 31.

1. Joxaxem paBercTBo ASOO; u AS 00, a 310 OyneT 03Ha4aTh, YTO PaccTos-
HHE OT 3epKaJia 10 TOUYKU U PACCTOSIHHE OT 3epKajia 10 M300paKeHUS TOYKH PaB-
Hel. ASOO; paBen AS00,, tak kak 30,0 = 050,0 = 90° — a,;, 000, =
0S00; =90° O0; o6mas cTopoHa.

2. [TpuHIMI ASHCTBUSA OCHOBAH Ha OTPaKEHHUHU OT 3epkana. CBETOBOII J1yd, oTpa-
JKasCh OT MIEPBOTO 3epKaja, MoMaaacT Ha BTOPOE, a 3aTeM B IJIa3 YeIOBeKa.

3. HeiictBue mpubopa, n3o0paxeHHOTO Ha prcyHKe 136, OCHOBAaHO Ha OTpake-
HHUH CBETA OT 3epKall. DTOT MPHOOP MOXKET OBITH HCIIOIB30BAH JUIS MPOCMOTPA
MECTHOCTH 32 BHICOKUM MPETISITCTBHEM.

4. YTOIIKOBBIN OTpa)aTesb, MOCTPOSHHBII HAa TPEX IUIOCKHUX 3epKajax.
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Ynpaxuenue 32.

1.0°

2. [Ipy moCTpOCHNH MPETOMIICHHOTO JIyda B KaXJOM CIIydae YYHThIBaiiTe, 4yTO
CTEKIO  Cpeja ONTHUYECKU Oolee IIIOTHAs, YeM BO3LyX.

3. U3 3a npenomieHus cBeTa.

4.

1) 2) 3)

Ynpaxknenue 33.

1. OnTryeckas cuiia JIMH3BI, PACIIONIOKEHHON Ha pucyHKe 148 0) cieBa, Oonblie.

2.

Jlano: Pemenue.
D 1,6 outp 1 1
F=—;F=——  0625m.
D —-16 antp
Haiitu F. Ortset: F 0,625 M; ¢ TIOMOIIBIO TAKO# JTUH3EI ICHCTBH-

TENIbHOE M300paKEHNE MOTYYUTh HEIb3sL.

Ynpaxuenue 34.

1. M3obpaxenne mnpenmera SBISETCS JCHCTBUTENBHBIM, IEPEBEPHYTHIM, €T0
pa3MephI CXOHBI C pa3MepaMy caMoTo IIpeMeTa.

A

~ N\

oF F oF
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4. Tlo Mepe NPOABIKEHHS MpeaMeTa oT Touku 4F k touke 2F ero nzobOpaxenue
YBEJIMYMBACTCS U YAAISIETCSA OT JIMH3BL. [Ipn 3TOM H300pakeHue npeamera siBiis-
€TCsl YMCHBIICHHBIM, JIEHCTBUTEIbHBIM, MEPEBEPHYThIM. [Ipu MpOaBHMKEHUU
npeaMeTa ot Touku 2F k Touke F ero n3obpakeHue yBeIMIMBACTCS U yIAIACTCSA
oT JuH3bL. [IpH 3TOM H300pakeHHe SBISACTCS YBEIUUCHHBIM, NCHCTBUTEIBHBIM,
nepeBepHyTHIM. [Ipy MpoABMKEHUH MpeMeTa OT TOUYKH F K EHTpY OnTHYEeCKOi
OCH €ro M300pa)KeHHe YMEHBIIAeTCs U mpuoimkaercs K imH3e. [Ipu sToMm m30-
OpakeHHe TpeaMeTa SBISCTCS YBETNYCHHBIM, MHUMBIM, TIPSMBIM.
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3aganud.

3amanue 1.

Ilocne 25 pBukeHHil MOHETA CTaja TEIUIOH, mocie 60 ropsueid. Otcrona 3a-
KJII0YaeM, YTO BHYTPEHHSSA 3HEPIHs MOHETHI YBEIMYMJIACh 332 CUET COBEPLICHUSA
paboThI.

3amanue 2.

1. Inst Toro, 4ToOBI BOAa 3akumena, TpeOyercs 2 MHH, a Ui TOTO, YTOOBI Je]
pacruiaBmiICs ¥ IOJy4eHHas Bojaa 3akurena, 6 MuH. T.K. Ha IUTHTE 3a CUET rope-
HHs ra3a BbIACIIACTCA OAMHAKOBAas SHEPrus B CAMHULLY BPEMCHU, JIJIA 3aKUIIaHUA
BOJIBI B 0aKe CO JIBJIOM 3HEPTUH TPATUTCs OombIIe. DTO MOATBEP)KAACT TOT (akKT,
YTO JUISl IUIABJICHUS JIbJIa TPEOYETCs SHEPTHS.

2. loxnax «AMopdHBIe Temay.

OCHOBHBIM OTJIHYMEM TBEPJIBIX TEJ OT KUAKOCTEH M ra30B SBJISCTCS TO, YTO OHH
CIOCOOHBI COXpaHATh 00beM U (opmy. C MONEKYIIpHON TOUKHU 3peHHUS 3TO 00y-
CJIOBJICHO HaJIMYMEM B HMX KpUCTauIMueckoi pemerku. [Ipu pocte kpucramia B
€CTECTBEHHBIX YCJIOBHSAX OH NMPUHHMMaeT (HOopMy MHOrorpaHHuka. TBepible Tena
XPYIKH H IIABATCS IPH CTPOTO ONPE/IeNICHHO TeMIepaType.

)KI/I}IKOCTI/I CITOCOOHBI COXpaHsTh OG’beM, HO B OTJIMYHUE OT TBEPABIX TECJII OHHU
npuHUMaIOT hopMy cocyna (00IaIatoT TeKy4ecThI0). MOoJeKy bl )KHUAKOCTH pac-
TI0JIOXKEHBI GECIIOPSIIOYHO.

OJIHaKoO CyLIECTBYIOT TaKHe Telid, KOTOphIe MPOSBISIOT CBOICTBA Kak TBEPABIX
Tel, Tak U kuakocTeil. OHK Ha3bIBalOTCS aMOpHBIMU TeslaMu. K HUM OTHOCATCS
CTEKJIO, CMOJIa, 300HHUT U T. A. Eciu B3s1Th, HaLIpHMep, KYCOK CMOJIBI U ITOJIOXKHUTD
€ro Ha JIOCTaTOYHO JO0JIT0€ BPeMs B COCYJ, TO CMOJIa pacTeueTcs: u nmpumer ¢Gop-
MY 3TOrO cocyza. DKCIEPUMEHTAIBHO OBUIO YCTaHOBIICHO, YTO TEUET JJAXKE CTEK-
710. DTO MPOSIBICHHE CBOWCTB )KUAKOCTH. ECITH ke 10 KyCKy CMOJIbI CHIIBHO Y/ia-
PHUTB, TO OH MOXET Pa30OHUThCSA HAa OCKOJKH. JTO MPOSBICHHE TAKOTO CBOHCTBA
TBEPJIbIX TEJ, KAK XPYIKOCTb.

ITo cBoeMy MOJIEKYJIIPHOMY CTPOCHHIO aMOp(HbBIC Tela OTHOCATCS ONIIKE K
JKUJIKOCTSIM, HO OHU 00JIaJ1aloT BO MHOT'O pa3 0oJIbLIECi BSI3KOCTHIO.

Kak Obu10 yka3aHO BbIIIE, TBEpAble Teja IUIABATCA NPH CTPOTO ONpEesICHHON
TeMIlepaType /Ul JaHHOTO BEeIIECTBA. JTO CBA3aHO C TEM, YTO IOCTYIMAIOIIast
9HEPIrHsl TPATUTCS Ha pa3pylIeHHE KpUCTaUTMYecKol perreTku. IlnapieHue xe
aMop(HBIX TEJ IPOUCXOAUT [0 MHOMY. B HUX HET KpHUCTaIINYECKOil pelIeTky, 1
[O3TOMY OHH HE MMEIOT OIPEJeICHHOI TeMIeparyps! miasieHus. IlocMoTpum
ke, KaK MPOUCXOJUT MPOLECC IUIABICHHUS aMOP(HOro Tena, HapHUMep CMOJIBL.
Haunem ee HarpeBaTh. IIpi 3TOM ee BS3KOCTh HAuHET yMEHBIIATBCS, a cama
CMOJIa HAYHET Pa3MArdaThbCs M IMOCTEINICHHO MPEBPAIaThesl B KUAKOCTh. B aTOM
npolecce TeMIepaTypa MEHIETCs HelPEPBIBHO.

AmopdHbIe TeNla HAIUTK IMHPOKOe MPUMCHEHHE B HaIlleH HU3HU. BCoMHUM Xo-
Ts1 OBl CTEKJIA, IIIACTMACCHI, IOJUITHIICH.
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3amanue 3.

B temyiom MecTe BoJa ucnapuiach 3a 5 4acoB, B XOJIOJHOM 3a 20 gacos. Pa3-
HUIA BO BPEMEHU HCHApEHUs CBsI3aHa C TEM, YTO HCIapeHue 0oJjiee HHTEHCUBHO
npu 0oJiee BBICOKO Temieparype.

3anannue 4.

1. Joxnan «Kak obpa3syercs poca, MHEH, JOXIb U CHET».

B atmoctepe 3emim Bcerja coJepsKUTCS BOASHOHN map. DTO CBS3aHO C Helpe-
PBIBHBIM HCHapEeHHEM BOJBI C IIOBEPXHOCTEH OKeaHOB, MOpEH, 03ep, pek H T.1. B
Pa3HBIX MECTaxX BJIQKHOCTh BO3AyXa Pa3iINdHA: OHA OYCHb BHICOKA HAJ MOBEpX-
HOCTBIO SKBaTOPHAIIBHBIX MOPEH M OUCHb HU3KA B IYCTHIHAX. XOTSA BOJa  Ma-
Jlasi IpUMECh B BO3JyXe, IMEHHO OHA B 3HAUUTEIBHONW Mepe OIpelessieT Morox-
HbIe ycioBus. KpoMe ucnapeHust BaKHYIO poJib UTPaeT MPOLECC KOHAeH cauu. B
peanbHOM KU3HM KOHAEHCALMS BOISHOTO Mapa MPOUCXOIUT IO Pa3HOMY: MOKET
00pa30BaThCs poca WM WHEH, BBIMACTH MOXKb WK CHEr. O0 3THX SIBICHHUAX H
OyIeT UATH pedb B JadbHEHIIEeM.

Paccmotpum, kak oOpasyercs poca. B skapkuii JIeTHHI IeHb C TIOBEPXHOCTEH BO-
JIOEMOB U pacTeHHH IIPOMCXOIHUT McnapeHue Boasl. Houbto Temieparypa mamaer,
1 MOXET JOCTUTHYTh TaKOTO 3HA4YEHU, IPH KOTOPOM BOJSTHOH T1ap CTAaHOBHUTCS
HachllleHHBIM. Takas Temmeparypa Ha3blBaeTcs TOUKOH pocsl. IIpu sTom Bozs-
HOH Hap KOHJACHCHUPYETCS M OcCeJaeT Ha MOBEPXHOCTH 3€MJIM U JIUCTBEB pacTe-
Hui. Pocy MBI MoxeM HaOJII0JaTh PAaHHUM YTPOM, KOT/Ja OHA €Ille He HCIapuiiach
M0J1 ICKCTBUEM COJIHEUHBIX JIyUeH.

O6pazoBaHne MHEsI BO MHOTOM HallOMHUHAeT 00pa30BaHHE POCHI, HO IPOUCXOIUT
3uMoii. Bo BpeMs oTTenenu BIaKHOCTh BO3AyXa BecbMa Benmka. Eciu sxe mocie
3TOTO TeMIIepaTypa CTaHeT MEHBbIIE HyIs 1o L{enbcuio, To CKOHIEHCHPOBAaBIIas-
cs Bosia Oyzet 3amep3aTh. Takum oOpa3om, oOpasyercs uneit. Kak u pocy, uHei
MOXHO HalJI0aTh yTPOM U3 3@ TOT0, YTO HOYBIO OOBIYHO XOJIOHEE, UEM JTHEM.
Ocalky UrparoT O4eHb BAXHYIO pOJib B Hamel xu3HU. OOBIYHO OHU 00pa3yroTCs
cnenyromuM obpa3oM. Boga B GobIINX KOJMYECTBAX UCMAPSIETCS ¢ MOBEPXHO-
cTeil MOpel M OKeaHOB, W Iap MOJHUMAETCSl Ha HECKOJIBKO KHJIOMETPOB BBEpX.
TemnepaTypa TaM JOCTaTOYHA HU3KA, U B pE3yJIbTaTe Map KOHJCHCUPYETCS B BH-
Jie MeNlpualiinX KameJeK, KOTOphle Kak Obl ImaBaioT B atMoctepe. OrpomHoOe
KOJIMYECTBO 3THUX KaIeleKk cocTaBisieT obmako. I[lox meiicTBHeM BO3AYNIHBIX ITO-
TOKOB OHH IIEPEHOCATCS Ha OOJbIINE PACCTOSHMS, WHOTAA IIpeojoieBas He-
CKOJIBKO THICSY KHJIOMETPOB. B mporiecce cBoero IBIKEHHS OHH CTAIKUBAIOTCS
Mex 1y coboi, oOpa3ys Gosee kpymnHble Karui. Koria karmm JocTaTouHO BbIpac-
TyT, TO OHM YNaayT Ha 3eMiI0 B BHIE A0kIi1. CHer oOpasyercs aHAJIOTHYHBIM
00pa3oM, HO TeMIlepaTypa Ha BBICOTE, TA€ Map KOHJICHCHPYETCS, MEHbIIE HYJIS.
[Tpu 3TOoM 00pa3yroTcsl HE Karuld, a KPUCTAJIMKH Jibja. B eBpoIelicKyio 4acTh
Poccun ocankn B OCHOBHOM IPHUXOMAT ¢ ATIAHTHYECKOTO OKEaHa.

2. loxmax «KpyroBopoT BOIBI B IPHPOJIEN.

Bona Ha 3emie MOXKeT HaXOJHUThCS B TBEPAOM, JKHIKOM U Ta3000pa3HOM CO-
CTOSIHUSIX B €CTECTBEHHBIX YCIOBHAX. [IpH 3TOM OHa IOCTOSHHO NEPEXOAUT W3
OJTHOTO COCTOSIHMSI B JIPyroe, a TaKkKe CJIOKHBIM 00pa3oM IepeMemniaeTcsi Mo
IiaHeTe. DTOT MpOoLecC Ha3bIBAaeTCs KPYTOBOPOTOM BOJBI B Ipuposae. OCHOBHbIE
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Macchl BOJIBI Ha 3emiie Haxoustest B MupoBom OkeaHe, CYIIECTBEHHO MEHBIIIE €€
B JIEMHUKAX W B IMOJ3EMHBIX pe3epByapax. B armocdepe BoIBI 04eHb Majo IO
CpaBHCHHIO C yKa3aHHbIMI/I BBIIIIC ME€CTaMH, HO UMCHHO BOHﬂHOﬁ rnap sABJIACTCA
caMoii MOJIBUKHOH €€ 4acThIO.

PaccMoTpuM KpyroBopoT Bojbl nojapodHee. C Ternsiond BOJHONW MOBEPXHOCTH aK-
THBHO HCHapsieTCs BoJda. B ra3000pa3sHOM COCTOSHMM OHA MOJHMMACTCS Ha
OOJIBIIYIO BBICOTY, TJIc HAYMHACT ABHTATHCS BMECTE C BO3AYIIHBIMH TCUCHUSMH.
Y4uThIBas, YTO Ha TEX BBICOTAX BEChbMa XOJOIHO, TaM BOJA KOHICHCHPYETCS B
MHUKPOCKOIIYECKHE KaleIbKU WK TPH 0oJiee HU3KUX TeMIIEpaTypax B KPHCTAal-
nmukH Jpaa. Takum oOpa3zom, oOpasyrorcs obnaka. B mpomecce cBoero aBmxeHUs
KallebKH JTM00 KPUCTAJUIMKH CTAJIKUBAIOTCS M MOCTENeHHO pactyT. [Ipu ompe-
JACJICHHBIX pasMEpax OHHU BbINNAJAI0T HA 3EMJIKO B BUAC 0K/ UK CHETa.

Ha 3emsie BoZia MOXKET CHOBA HCIIAPUTHCS, MOXKET MPOCOYUTHCS B IOYBY, MOXKET
HonacTh Ha JIeHUK. B mepBoM ciydae OHa HPOJOIDKUT CBOE IBMIXKEHHE B aTMO-
cepe, OKa CHOBA HE BHINAJIET B BUJIE IO/ WK CHera. Bo BTopom cirydae ¢ Bo-
JIOM MOTYT TPOWCXOAUTH Pa3inuyHble mpouecchl. OHa MOKET OBITH MCIONTB30BaHA
JKUBBIMH OPTaHU3MaMH W BKIIFOUUTHCS B OHOJIOTHYECKHE TIPOIECCH], B KOTOPBIX
OO0 COXPAHUT CBOM COCTaB, HATPUMED, CTAaB YaCThIO KPOBH, THOO OyIET y4acTBO-
BaTh B XUMHYECKUX peakiusixX. Taike BoJla MOXKET JBUraThCsl BIIIyOb 3€MIIH, TOKa
HE JOCTUTHET CJIOA I'JIMHBI, HA KOTOPOM OHa 6y11eT CKaIlJInBaTbCA B BUJC I'PYHTO-
BBIX BOJ. rpyHTOBbIe BOJbI JOBOJIbHO 4YaCTO BBIXOAAT Ha IOBEPXHOCThL B BUAEC PO~
HHKOB, KJIIOUed wiM reif3epoB. IIpu 3TOM OHa MOXeET OIATH e HcHapuThes. B
TpeTheM Cilyyae BOJA, CKOpEe BCEro, NMPUCOSAMHHUTCS K JIeAHUKY. JIenHUKu dac-
THUYHO TAaIOT, BOJA TIEPEXO/IUT B )KUAKOE COCTOSHHIE U MOYKET TAK)KE UCTIAPUTHCS.
KpyroBopoT BojbI B IpUpOE  3TO CIOXKHBIA M 10 KOHIAa HE U3yYCHHBIH MpO-
necc. B Hacrosmee BpeMs MPOUCXOANT TasHHUE JISTHHUKOB, KOTOPOE, €ci OymeT
MIPOIOJDKATHCS, TPUBEAET K 3aTOINICHHUIO OOJBIINX y4acTKOB cymm. Cunraercs,
YTO MPUYHUHA ITOMY HaKoOIUIeHHEe B atMocdepe YrIIeKHCIIOro rasa, KoTopoe
CBA3BIBAIOT C MPOMBIIUICHHONW ICSITENbHOCTHIO YeoBeKka. Tak 3TO WJIM HET, HO
0e3ayMHOE BMELIATEIbCTBO B INPOIIECC KPYrOBOPOTa BOJBI MOXET NPUBECTH K
HETaTHBHBIM 7151 Gnoc(epbl MOCIeICTBHSIM.

3. doknan «JIuTbe METAIIIOBY.

JluThe METAJUTOB  3TO MPOIIECC, IPHU KOTOPOM PACILIABICHHBIA METaJLI 3aJIMBa-
ercs B (OPMBL, TI€ W 3aCThIBacT. Takas TEXHOIOTHS 0OpabOTKH METaIOB H3-
BECTHA eIlle ¢ TIyO0OKOW APEBHOCTHU: TaK, HampuMep, B Erunre HaiifieHBI JUTHIC
OpOH30BBIC CTaTYITKU TPETHETO THICAYENIETHS 10 Hallel spbl. B HacTosee Bpe-
Ms JIUTbE  3TO CIIOXHBIM TEXHOJOIMYECKHUi mpolece, B KOTOPOM IIHPOKO IpH-
MCHSICTCS aBTOMATH3AIINs TIPOU3BOJICTRA.

Haubonee npocroii ciocob nmuThsi  JUThe B necuanbie Gopmbl. CHavana u3ro-
TaBJIMBAIOTCS JCPEBSHHBIC MAOJOHBI, a Ha uX 0aze mecuanbie (opmbl. [locme
9TOTO B MECYaHYIO (POPMY 3AIUBACTCS PACIUIABICHHBI METAIUI, KOTOPBIHA ImocTe-
MIEHHO 3acThIBacT. [Ipu yqaneHnu momry4eHHON OTIIMBKY (opMa paspymiaercs.
Hpyrum, 6o1ee 3(pGEKTHBHBIM METOAOM JIUThS SBISACTCS JIMThE B MOCTOSHHBIC
(dopmbl. PacriaBieHHBIH METaT 3aJMBACTCS B TEPMOCTONKHE METATHYECKHE
¢dopmel. [lepen 3aUBKON MX MOKPBIBAIOT CIICIHATBHBIM COCTABOM U HAIPEBAIOT
JI0 OIPEACIICHHON TeMIIepaTyphl, KOTOPYIO B JAJIbHEHIIIEM MOANCPKUBAIOT I10-
CTOSIHHOW. MeTa/ut BXOAUT B (GOpMY MOJ JCHCTBHEM CHJIBI TSXKECTH, TTO3TOMY
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MOJTYYalOTCS OTJIMBKH, CBOOOAHBIE OT IIUIAKOBBIX M T'a30BBIX BKIIOUCHUH. B 1e-
JISIX TOBBIMICHUS] TPOU3BOANUTEIFHOCTH TPyAa MPUMEHSETCs KapyCelbHBIH CIo-
c00, MpUYeM CO3[aHbl KOMILJIEKCHI, B KOTOPBIX BECh IPOILECC, BKIIIOYAs 3aInBa-
HHMEe paciuiaBa, aBToMaTH3upoBaH. CrocoOOM JIHThsI B HOCTOSHHBIE (OPMBI
HOJTY4YaloT OTIMBKHM MacCOi OT HECKOJIBKUX I'PaMM 10 HECKOJIBKUX TOHH.

CaMBbIM NEpCIIEKTHBHBIM CIIOCOOOM JIUThSI CYMTACTCS JINTHE TI0A IaBJIeHHeM. Merasut
3aJIMBACTCSl Ha BBICOKOW CKOPOCTH, Onarofapsi 4eMy XOpOIIO 3aroJHSIOTCS BCE T10-
JIOCTH, a OTJIMBKA MOTy9aeTcs JOBOJIBHO IIOTHOH. HemocraTkoM Takoro crocoda siB-
nseTcst 00pa3oBaHKe ITy3bIPHKOB BO3/yXa B OTIIMBKE, HO OJIaromaps JOCTIDKECHISIM B
HayKe ¥ TEXHUKE TH Ae(eKTsI cBeieHb! K MUHIMYMY. [Ipn oTIIHBKe IO MaBIeHIEM
[OJIy4arOT BBICOKOKaQYE€CTBEHHBIC OTIIMBKU C YUCTOM INOBEPXHOCTBIO.

3amanue 5.

1. Joxnan «McTopust n300peTeHNUs APOBBIX MAILIHH.

Bypnoe pasButne kanuranmsMa B 18 M Beke MpPUBETIO K HEOOXOIMMOCTH POCTa
JOOBIYM TIOJE3HBIX MCKOMAeMbIX. DTOT POCT OTPAHHIHMBAIICS HEBO3MOXHOCTHIO
IIpUMEHEHHs] HanOoJiee MOIITHOTO ABUTATENS TOTO BPEMEHH Ha OCHOBE BOJSTHOTO
KoJieca JUIsl OTKauKH BOJIBI M3 PYAHHUKOB. JTO CBSI3aHO C TE€M, UTO PYAHHUKH OBLIH
4acTo yJalieHbl OT peK. TpeGoBasiCsl HOBBIM THUII ABUIaTelIs, KOTOPBIN HE 3aBHCEI
OBl OT HICTOYHHUKOB BOJHON SHEPTHU.

Takoit apuratess 0611 co3man T. Hetokomenom u T. Cesepu B Aurmuu u [l Tlarme-
HOM Bo @panimu. 310 ObUIM NEpBBIC MTApOBbIE MAIIMHEL MX ycTpoicTBO BechMa
npuMHUTHBHO. OCHOBHBIMH 3JIEMEHTaMH MTapoBOH MAIIMHBI OB OTIENBHEIN I1a-
POBOI KOTEN, IIINHAP, TOMOYHOE YCTPOHCTBO. DTH MAIIWHBI HE SIBISUINCH yHH-
BEPCAIBHBIMA U NIPEHA3HAYAINCH B IEPBYIO O4Yepeb UL MOAHATHS BoAbl. OxHa-
KO OHHM NPHMEHSJINCh BO MHOTHX OTPAcisiX HMPOMBIIIIEHHOCTH Ha IMPOTSKECHUH
Bcero 18 ro Beka, B EpBYIO o4Yepeb B METALTYPIUH U JIECOMIBHOM Jene. Jlena-
JIOCh 3TO clenyromuM oopazoM. IlapoBas MamMHa oJHUMANA BOAY, KOTOpas, Ha-
Jasi, Bpaliana BOJsHOe Kojieco. Takoro pona ycTaHOBKM ObutH BechbMa Hed(dex-
TUBHBI, TOCKOJIbKY HCIOJIB30BAIM MEHEE OJHOM TPeTH MEXaHH4YeCcKOoH paldoThl
MapoBOM MAIIMHBL. JTH YCTAaHOBKHU ITOCTENIEHHO COBEPIICHCTBOBAJIHCH. BBUT cO3-
JaH GajaHCHp, KOTOPBIH ITO3BOJISI MOAHUMATH BOY Ha OOJBIIYIO BEICOTY 3a CUET
Pa3HOCTH IUIOMIA/CH CEeYeHHs TapoOBOTO M BOJSHBIX IMIMHAPOB. Pycckue ydeHsie
TaKoKe BHECIN BKJIAJ] B Pa3BUTHE MAPOBBIX BOJOMOAeMHBIX MamuH. Hanpumep, 1.
N. Iom3yHoB B 1763 roxy mpeaigoXuil UCIONb30BaHUE IBYX LIIMHAPOB. K coxa-
JICHUIO, BBIIIEYKa3aHHBIC YCOBEPILCHCTBOBAHMSA HE CMOIJIM 3HAYUTEIHHO IIOBBI-
cHTh 3 PEKTUBHOCTD MOZOOHBIX YCTAHOBOK.

Bo3HuKiIa He0OX0IMMOCTh B CO3JaHUU 00JIee COBEPIIEHHOIO ABUTATENs, KOTOPBIN
cMor OBl Bpammars Bajl 0e3 THApaBIMIeCKON nepefaun. Takue ABUraTenn cosiaBa-
nmick, HauuHAs ¢ 80 X romoB 18 ro Beka. Hamboee ymauHO#l mapoBoii MammmHOM
0e3 ruIpaBIMYecKOro MpHBOAA Oka3anack MamuHa Jlx. Yarra. OHa OblTa BecbMa
SKOHOMHYHA 3a CYET TOTO, YTO KOHACHCATOP ObLI OT/EJICH OT IIMINHAPA.

HoBsle kagecTBa MapoBHIX MAIIMH IO3BOJWIN HCIOJIB30BAaTh MX HE TONBKO B
MPOMBIIUICHHOCTH, HO M Ha TpaHcmopte. B Hauane 19 ro Beka ObUTH H300pETECHBI
[IapoBO3bl U INAPOXOJBI, KOTOphIE Oosiee CTa JET SBIUIUCH OCHOBHBIM BHJIOM
TpaHCIOpTA.
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2. loxman «Vcropust m300peTeHus TypOHH».

K mepBeIM TypOHHAM clieTyeT OTHOCHTB BOJISTHOE KOJIECO M BETPSHOW JIBUTATEIb.
C IpeBHUX BpEMEH OHM HCIIOJIB30BAJMCH JIOJbMH HA NPOTSKEHUH MHOTHX Be-
koB. B Hauane 19 ro Beka mosiBUIIMCH THAPOTYpOUHBL. Bee BhllenepeyrcieHHbIe
TypOUHBI OOJIafiany PSIOM CYIIECTBEHHBIX HENOCTaTKOB. BoxsHoe koseco u
rupoTypOuHa TpeboBanu OJIM30CTH PEK, BETPSHON JBUTaTelNb  BETPEHOU IO-
TOJIbI, U, KpOME TOTO, Bce OHU 00amany Huskum KIT/1.

Pa3BuTHE 21€KTPOTEXHUKH B 19 M BEeKe BBI3BAIO TIOTPEOHOCTH MOJTYYCHHS MOII-
HBIX MCTOYHHKOB 3J1eKTpodHepruu. CyIIecTBYIOIHE B TO BpeMs IJIEKTPOCTaH-
[IU¥, OCHOBAHHBIC HA ITAPOBBIX MAIIMHAX U JIBUTATENSX BHYTPEHHETO CTOPaHUS,
HE pelany JaHHOW npobiembl. TpeboBanuch 0osiee MOIIHBIC JBUTATEIH. AHa-
JIOTHYHBIC MTPOOJIEMbI BO3HUKIH B KOPaOJICCTPOCHUH M METALTypruu. MopcKoi
GIoT Hy)XAaNCs B MOIIHBIX JISTKUX JBHUraTelsx, qaoomux Beicokuit KIT/1 BunTa.
B meramnypruu Hago Obuto obecneunTb d(GGEKTHBHYIO pabOTy BO3IYXOIYBOK.
Bce T TpeGoBaHHS MOTIIH yIOBICTBOPUTE TAPOBHIC TYPOHHBL

B 19 M Beke HEOJHOKPATHO JENAIUCH IMOIBITKA HCIONB30BaTh KHHETUYECKYIO
SHEPTHUIO MCTEUCHUS CTPYH Mapa Ul CO3JaHUs MOCTOSHHO JEHCTBYIOMIETO Tell-
noBoro asurarens. Ho Tonbko B koHue 19 ro Beka mBeackomy umxenepy 1. Jla-
Bayto B 1889 rony u anrnmmuanuny Y. Ilapconcy B 1884 roay HesaBucumo Apyr
OT JIpyra yIajoch pa3paboTaTh MallMHY TaKOTO THUMa  mapoByio TypOuny. ITo
NPUHLIMIY JEHCTBHUS OHU ObUIM IOXOXKH, HO OTJIMYAINCh KOHCTpyKuusAMmH. Jla-
BaJIb B CBOCH IapoBOil TypOuHE NMpHUMEHMJI OAHY CTYICHb pacUIMpPEeHHus mapa,
npudeM paboTana 3Ta CTYNEHb 10 aKTHBHOMY NpHHUHUIY. B panpHeiimieM oH
MIPUMEHIT PACIIUPSIONIAECS COIUIA U KOHCTPYKIHIO JAUCKA MOCTOSIHHOTO COIPO-
THBJIEHUS JUIA poTopa. Bce 9To MpHBeno K yBETMUCHHIO OKPYKHOW CKOPOCTH JI0
350 m/c. I3 3a mpoCTOTHI CBOCH KOHCTPYKIIUK OHA BHAYaJe MMOTyYHiIa MIHPOKOE
pacrpocTpaHeHre, HO IMOTOM OT €€ HCIIOJIb30BaHUs OTKA3aluCh TaK, KaK y Hee
661 Huskuii KIT/I.

B omimunn ot napoBoit TypOunsl JlaBans IlapcoHc B cBoell TypOHHE MPUMEHHI
MHOT'OCTYIICHUaTYI0 KOHCTPYKIMIO PEaKTUBHOIO Tula. B Hell map mpoxonun He
OJIHY, @ HECKOJIBKO IIOCJIE0BATENbHO PACIIONIOKEHHBIX CTyNIEHEH, IepeiaBasi UM
CBOKO KHHETHYECKYIO dHepruto. [lapoBas TypOuna [lapcoHca monmydria mmpokoe
pacmpoctpaneHue u3 3a 6onee Boicokoro KI1J] m 9KOHOMUYIHOCTH.

CoBpeMeHHBIE TapOBEIEe TYPOWHBI MPHHIMIHAIGHO HE OTINYAIOTCS OT TYpOUHEL,
paspaborannoii [TapconcoM. B ocHOBHOM ceiidac OHM HCIOJB3YIOTCS Ha TEIUIO-
BbIX utekTpocTanuuax (TOC) g nomyueHus 3MeKTpOIHEPTUH.

3. Joknax «Ilepeie mapoBo3sl CredeHcona n UepernaHOBBIX».

[TapoBo3 9TO JKEJIE3HOJIOPOXKHBIH JIOKOMOTHUB Ha 0a3e MapoBOW MallMHBI.
I[Tepeeiii mapoBo3 ObuT moctpoeH Tpesutukom P. B 1804 romy. DTo Oblia erue
BeChMa HECOBEPILICHHAS MallIWHA.

[epBBIM TapOBO30M, KOTOPBII COZIEpP KAl BCE OCHOBHBIEC JIEMEHTHI, TIPOCYIIECTBO-
BaBIIIHE €I MONTOopa CcToNeTus, ObuT mapoBo3 Jlxopmka Credencona «Pakeray.
PackaneHHbIe Ta3bl U3 TONKM HArPEeBad B KOTIIE BOAY, KOTOPas, HCHAPSACH, MO-
cTynaer B JBa LuMHApa. OHU B CBOIO Ouepellb Yepe3 COeIUMHUTENbHbIE TATU Bpa-
manu koseca. IlapoBo3 «Pakeray BbIMIpan KOHKYpC JIOKOMOTHBOB JluBepiyiib
MamnuecTepcKoii skene3Hoi Jopord. MoIHOCTh MapoBo3a OblIa HeBEMUKa Bcero 13
J1.C., HO OH MOT Pa3BHUBATh CKOPOCTH 47 KM/4 TIpH cpeHeit ckopoctr 30 km/4.
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CredeHcoH cmeman MHOTOE Ul Pa3sBHTHS SKENE3HOJOPOXKHOTO COOOIICHUS B
Anrimu u Bo Beedt EBpomne. FiMeHHO OH BBeNl COBpeMEHHBIN A 3amaaHoit Es-
ponsl (Ho He MiA Poccun) ctaHgapT IIMPUHBI KeEJIE3HOAOPOXKHBIM KOJeH, Iep-
BBIM IIPEJUIOKIII CTPOUTD XKEJIE3HOIOPOKHbIE HACKIIIH.

B tpunnarsie roasl 19 ro cronetus Poccust He MMena HU CBOMX >KENE3HBIX JI0-
por, Hu 1TapoBo30B. OHAKO TEXHHUYECKHUI ITporpecc He 0OOMLIeT U HAIly CTpaHy.
KpenoctHeie Mexanukn 3aBomgunkoB Jemunoseix Edpum AnekceeBud m Mupon
EdumoBnu Yepenanoss! (otery u cbiH) B 1833 1834 romax cosganu mepBBIH B
Poccuu mapoBo3, a 1835 roxy BTOpOii, Goee MOIHBIH. /11 CBOErO BpEeMEHH 3TO
OBIIM IOCTATOYHO COBEPIICHHBIC MAIINHEL. BBUIM MpHMEHEHBI TOPH30HTAIBHEIC
IWJIMHIPHl MapoBOW MalIMHBI, MEXaHH3M oOpaTHoro xoxa. beuia mpososkeHa
nepBas B Poccun xesne3Has fopora or MeaHoro pyzaHuka 1o Breiiickoro 3aBoja.
[TapoBo3bl pycckux m3obperaTeneil He ObLIM OLEHEHBI M IOJACPXKAHBI MPaBH-
TENBCTBOM U MOCTENEHHO MPECTall UCIOIb30BaThes. Ha mepBoit kpynHO# B Ha-
meil cTpaHe JKele3HOH Jopore HCIONb30BANUCH YK€ ITapOBO3BI 3apyOeKHOTO
TIPOMU3BOJICTBA.

4. Noxnan «JlocTmXeHNsS HAyKN U TEXHUKH B CTPOUTENHCTBE MAPOBBIX TYPOUH».
Hagano TypOHHOCTpOSHHIO OBLIO MOJIOKEHO B KOHIIE 19 ro Beka, Korma IIBEICKUi
umkerep 1. JlaBanpe B 1889 M roxy u annmmuanus Y. IMapcone B 1884 M romy Hesa-
BHCHMO JIPYT OT Jipyra pazpaboTaiy naposble TypOuHnsl. [laposas TypOuna Ilapconca
UMeJa psiJi CYLIECTBEHHBIX MPEUMYINECTB Tepen TypouHoii JlaBass: ona oGnagana
ooiee BricokuM KIIJI 1 Obuta Gonee sxoHoMHU4HOI. Bee 31 npenmMytiiecTa joctu-
TraJiich 3a CYET UCIOJIb30BaHNSI MHOTOCTYTICHUYATON KOHCTPYKIIUH.

[MpuHIMn 1ecTBUS MapoBOM TypOWHBI OCHOBAaH Ha MPe0OpPa30BaHUM KHHETHUE-
CKOM SHEPIHU UCTEUCHUs CTPYH Tapa, 00pas3yromierocs B MapoBOM KOTJE, B KH-
HETHUYECKYIO SHEPTHIO BpAIIeHUs poTopa TypOuHEL. B Hacrosmee Bpems TypOu-
HBI NIPUMEHSIOTCSI B OCHOBHOM JUISI BBIPAOOTKU SJIEKTPOSHEPTUH HA TEILIOBBIX
anekrpocraniusx (TIC).

[TpousBoacTBO TypOHUH ABJISIETCS OUYEHb CI0XKHBIM IPOLIECCOM. DTO 00YCIOBIECHO
OOJBIIIMM YHUCIIOM JeTaniell (B HEKOTOPBIX TYpOMHAX YHCIIO JeTalieid JOCTUraeT
65000 u Oosee), GONBIIMM BECOM OTACIBHBIX JAeTainei (cBbimie 50 TOHH), BBICO-
KAMH TpeOOBaHMAMH K KauecTBY METaIa, BHICOKOH TOYHOCTBIO 0OpabOTKH H
cOopku neraneil. O4eHb BaKHBIM (PaKTOPOM B TypOHMHOCTPOCHUH SBISETCS IIO-
BBIIICHNE KauecTBa METAIIA, M3 KOTOPHIX H3TOTOBIISIOT TypOHHBI. DTH METaJIIBI
JIOJDKHBI BBIJIEPKUBATh BBHICOKHE HANpPSKEHHUS M TEMIIEpaTypy, ObITh YCTOHYH-
BBIMH I10 OTHOUICHUIO K SIBJICHUSIM XUMHUYECKOTO U MEXaHWYECKOTO pa3pyLICHUs
TaKuM, KaK KOppO3usl, 3p0o3Us, M0JA3ydecTh U KaBUTALHSL.

B nopeBosonioHHOM Poccuu cTpOHMTENbCTBO MapoBBIX TypOWH Hayaloch B
1904 M roxy. Ha IetepOyprckomM MeTaIM4ecKoM 3aBojie ObLIa BBIMYIIEHA Hep-
Basi TypOuHa MormiHocThI0 200 KBT. B Te BpemeHa TypOMHEI IPUMEHSUIHCH B CY-
JOCTPOCHUH W B MEHBINECH Mepe Ul BRIpabOTKH 3IeKTpodHeprun. [locme peBo-
morua B. U. JlennH o0psaBII 00 25eKTpUUKANT BCel CTpaHbl. B cBs3H ¢ 3TUM
CTaJI aKTHBHO CTPOUTH TYPOHMHBI IS dHEpreTHdeckor oTpaciu. B 1924 rony B
CCCP O6buia BoimynieHa mnepBasi naposas Typouna mourHoctsio 2000 kBt. Ilo-
CTENEeHHO HapalliBalach MOIIHOCTb TypOuH, HO Benukas OTeuecTBeHHas: BoiHA
3aTopMo3miia janbHeiiee pa3sutre. CaMbIMU MOIIHBIMH TypOHHAMU SIBIISIOTCS
Typ6uns! BeinymieHHble B CLIA ( 260 toic. kBT) 1 B CCCP (200 ThIC. KBT).
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5. loxman «Mcnomns3osanne saeprun CosHna Ha 3emiie».

Kaxk u Bo Bcsikoit 0ObIaHOM 3Be3/1e B Heipax CoNHIIA MPOUCXOIST PEaKIUH saep-
HOT'O CHHTE3a, B IIPOLECCe KOTOPBIX BBIAEISAETCS OTPOMHOE KOJIMYECTBO SHEPTHUH.
Ha 3emito MPUXOOUT HUYTOXKHaAA €€ N0Jid, HO U €€ XBaTaC€T IJId NMPOAOLKCHUS
JKM3HU Ha 3eMJie, pa3IMIHbIX aTMOC(EPHBIX ¥ UHBIX SBICHUIL.

Baxxaeimm mporeccoM, 00YCIIOBICHHBIM COJHEYHBIM H3JIy4EHHEM, SIBISETCS
(oTocuHTe3, MPOUCXOIAMINI B 3€JICHBIX YacTIX 3eMHBIX pacTeHHH. M3 yrimexu-
CJIOTO Ta3a M BOJBI MOJ AEHCTBHEM CBETa CHHTE3HUPYIOTCS OPTaHUYECKHE Belle-
CTBa M KHUCIOPOX. Bce MBOTHBIE (B TOM UHCIIE U YETIOBEK) YNOTPEOIAIOT B MH-
Iy PacTeHWs] WM JPYTHX >KUBOTHBIX, KOTOpHIC el pacTeHus. Ho He Tombko
NHMIIa, HO U BCE TOIUIMBO (yroyb, He(Th, ra3, Topd U T.I.) XpaHUT B cebe IHEep-
ruto Conuna. Hanpumep, yroias  3TO OCTaTKH JPEBHUX XBOILIEH U MANOpOTHU-
KOB, JKMBIIMX MHJUIMOHBI JIET Ha3a. DTH PaCTeHUsI, MOaB B OE3BO3IYIIHOE MPO-
CTPAHCTBO, HANIpUMep B OOJIOTO, CIOKHBIM 00pPa30M pas3yarajuch, B pe3ysbTaTe
Yero OT HUX OCTaJICSA MOYTH OAuH yriiepoa. C IpyrMMH BHAAMH TOILUTHBA MIPOUC-
XOJUIIH, KOHEYHO, HHBIE, HO MPUHIUITHATEHO aHAJIOTUYHBIE, TPOIIECCHI.
JloBOJIBHO aBHO M3BECTEH (haKT, UTO B HEKOTOPHIX MaTepHallaxX MOA JCHCTBHEM
H3ITydeHNs HauMHAeT Teub TOK. Jlonroe BpeMs MCIONb30BaTh UX B KAYECTBE HC-
TOYHUKOB JJICKTPOOHEPIHUU OBLIO HEBBII'OJHO, HO IIOCTCIICHHO 6])1.]'[1/[ CO31aHbI
MOJXO/IAIIKE BellecTBa. B OBITY coHeuHbIe OaTaper U3 MoJ00HBIX MaTepHaIOB
IIPUMEHSIOTCA B OCHOBHOM B KaJIBKYJIATOpPAaX, HO CYLIECTBYIOT U OUCHb KPYIHbLIC
(HECKOJIBKO COTE€H METPOB Ha HECKOJIBKO COTEH METPOB) NPOMBIIIJICHHBIC COJI-
HCYHBIC 6aTapeM. B KOCMOCE, I'’/IC UCTOYHUKOB DHEPI'UU HET, a BOSUTH PA3JIMYHOC
TOIUIUBO ¢ 3eMJIM OYEHb JOPOTO U ONMAcHO, COJTHEYHAsl SHEPTHs OCTanach ¢JH-
CTBEHHBIM JIOCTYITHBIM BHJIOM.

Tompko B 20 M Beke 4ETOBEYECTBO HAINIO MCTOYHHK SHEPIUH, HE CBS3aHHBIN C
COJIHEYHBIM M3Iy4eHHeM  sjepHble peakiuu. Ho B mpupone cymecTByloT Mec-
Ta TIy0OKO Ha JIHE OKeaHa, OueHb OOraThle KM3HBIO, Ky/la HE MOMaJacT COJIHeY-
HBII cBeT. B 01HOM M3 TakMX MeCT U3 TPELIMH B 3eMJI€ BBIXOIUT CEPOBOIOPOI,
KOTOprﬁ U UCIIOJIB3YCTCA NPUMHUTUBHBIMH XUBOTHBIMU. A 3THX KMBOTHBIX I10-
€/1al0T IIOTOM APYTHe U T.[.

3ananmue 6.

1. EaTapeﬁKa COCTOUT U3 TPEX CYXUX DJIEMCECHTOB. [1oJI0KUTEBHBINA MTOJIIOC OCH-
TPaJIbHOI'O 3JIEMEHTA COCAMHEH C OTPULATCIBHBIM IIPaBOIro 3JIEMCHTA, OTpULA-
TEJIBHBIN MOJIIOC LHCHTPAJIBHOI'O 3JIEMEHTa C MOJIOKUTEIBHBIM JieBoro. Eciu
pa3pe3arh OAUH U3 CYXHX JIEMEHTOB, TO MOXHO YBHUIETb YrOJbHBIN CTEPXKEHb,
SIBJISIIOLUICS OJHUM U3 2JIEKTPOJIOB. JpyruM 3J€KTPOJOM SIBISIETCS LIMHKOBBIN
Kopmyc. Mexly HUMU HaXoJUTCsl KJIeHcTep, coep Kalliii pacTBOP HAIIATHIPSI.
2. Noxnan «lIpumeHeHne aKKyMyJIATOPOBY.

AKKyMy.HﬂTOp 9TO UCTOYHHK JJICKTPHUYICCKOI'O TOKa, Z[CﬁCTBPIC KOTOpPOTO OC-
HOBAaHO Ha XUMHUYECKUX PCaAKIHUAX. B orianume 0T 0OBIYHOTO rajabBaHHYECKOTO
DJIEMEHTAa AKKYMYJIATOP MOXHO 3apsi’KaTb U paspsiKaTb OOJIBIIOE YHUCIIO pas.
B03M0XXHOCTH HaKOIUICHUS 3apsgaa U BO3MOXKXHOCTD IIEPE3apAAKU BBIACIAIOT aK-
KyMyJIITOPbl B OTHEIBHBIH KJIacC yCTPOMCTB, HMIMPOKO HCIIOJIb3YEeMbIX KaK Ha
IPOU3BOACTBE, TaK U B 6l)ITy.
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IMocienHue TOABI ABAJUATOrO BeKa  3TO TOABI LIMPOKOTO PACIPOCTPAaHCHUS
TaKMX MOPTATHBHBIX YCTPOMCTB, KaK IUICEpHI, HEilPKephl, COTOBBIC TEIe(OHBI,
pa3i4HbIe IePEHOCHBIC KOMIBIOTEPHI U T.A. B KauecTBe UCTOUHMKA AJI1 HUX HE
TOJIBKO yJI0OHO HCIIOJIb30BaTh aKKyMYJIATOPBI, HO ¥ HEBO3MOYKHO HCIIOJIb30BATh
uto b0 MHOe. HecMOTpsi Ha HEKOTOpBIE Pa3iIMyMs, BCEM aKKyMYJISTOpaMm s
HOPTATUBHBIX JJEKTPOHHBIX YCTPOICTB NPUCYIIHM MHOTO OOLIMX CBOMCTB: 00JIb-
mas eMKOCTh (aKKyMYJSTOp JOJDKEH JONro paborarth 0e3 mepesapsiku), He-
OoJplINe pa3Mepbl M Macca (YelOBEeKy, HCIOJb3YIOIIee JaHHOE YCTPOHCTBO,
JIOJDKHO OBITh JIETKO M YIOOHO €ro HOCHTB), BHICOKAs HaJIe)KHOCTh (aKKyMYJISITOD
HE JIOJDKEH OBITh BOCIPHUMYHUBBIM K PA3JIMYHBIM y/1apaM, BCTPSCKaM, Ieperangam
TemIieparyp 1 T.7.). BceM 3TUM TpeGOBaHUSIM JTy4IIUM 00pa3oM yIOBJIETBOPSIOT
JIUTHHA METalI THAPUAHBIC aKKyMYJISITOPBL.

Ecnu panbliie KOMObIOTEp OBUI MHCTPYMEHTOM JJIsl YYCHBIX, TO B HACTOSIIEE
BpEMs OH PacHpoCTpaHWiICS M B ObITy, U B Ou3Hece. B mocnenHem cirydae npu
BHE3AITHOM OTKJIFOYECHHUH DJIEKTPHYECTBA MOTYT OBITh HOTEPSHBI Ba)XKHbBIC JaH-
HbIE, YTO IIPUBEACT K CEpbe3HbIM yObITKaM. Eciu ke 1momobHOe Mpou3oier ¢
KPYIIHBIM CEPBEPOM, TO HOCJIEACTBHS MOTYT OBITh JiaXe KaTacTpO(HYCCKUMH.
Yrto0B! M0106HOTO HE TPOHU3OILIO, UCHIOJIB3YIOT UCTOUHUK OecriepeOoHHOro ImH-
taHus (MBII), BaxHEHIINM 3]1eMEHTOM KOTOPOTO SIBIISETCA akkymyissTop. Tpe-
0oBaHMs K HEMY HECKOJIbKO JpYTHe, 4eM K aKKyMYJATOPY VISl MOPTaTHBHBIX
YCTPOUCTB. AKKYMYJITOP HOJDKEH paboTaTh 0Jro 0e3 mepe3apsiiki U JOJDKeH
JIaBaTh Ha CBOMX BBIXOJaX HAINpPsDKEHHE, JOCTAaTOYHOE /Ul HOPMAIbHOH paboTh
KommboTepa. {ns Hee nHorza Tpedyercs BoixoaHas MoiHocTb 500 Bt u Oosee.
KpoMe IIHPOKOro pacripocTpaHEHHs] aKKyMYJISATOPOB B BBILICIICPEUHCICHHBIX
ycTpoiicTBax, OCHOBHOE CBOE IPHMEHEHHE aKKyMYJIATOp Hallel B aBTOMOOHIIe-
CTpOoCHHH. B aBTOMOOMIISIX OH HCIOJB3YETCsl JUTs HAYalbHOTO 3allycKa JIBHraTe-
nst. OCHOBHBIM BHJIOM aBTOMOOMJIBHOTO aKKyMYJIATOpa SIBJISICTCS CBHHIIOBBIMH.
HecMmotps Ha B 1esioM Goiiee HU3KUE TOKA3aTEINM TIOCIEHETO 110 CPABHEHHIO €
JIUTHHA METalI TUAPUAHBIM, B @BTOMOOWIISIX MCHOJIB3YIOTCS UMEHHO CBHHIIOBBIE
AKKyMYJIITOPBI M3 3@ IIPOCTOTHI B IKCILUTyaTal[MH, OTHOCHTEIBHOMN JICIIEBU3HBI U
HPOCTO TPAAULUIT ABTOMOOHIIECTPOCHHUSL.

ViKe OBOJBHO JOJIO YEIOBEYECTBO IBITACTCS MOCTPOUTH SJIEKTPOMOOHIID
aBTOMOOMJIb, pa0OTAOIINK HE HA JKHKOM TOILUIMBE, @ Ha AJICKTPHYECKOM TOKE.
OCHOBHBIM IPEUMYIIECTBOM JICKTPOMOOMIIS 110 CPAaBHEHHIO ¢ OOBIYHBIM aBTO-
MOOMJIEM SIBJISETCS 9KOJOrHYecKas YMCTOTa. VICTOYHMKOM TOKa JIOJDKHBI CTaTh
Ooxpine Oaraper akKyMyisaTOpoB. MIMEHHO M3 3a pa3MepoOB aKKyMyJATOPOB
UEKTPOMOOHIIH JI0 CHX IOP HE CTalI CEPhE3HBIMH KOHKYPEHTaMH aBTOMOOWIIEH
Ha GEH3MHE MM Ha AU3EIbHOM TOIUIHBE.

3ananne 7.
1.
DIeKTpUYECKuii Konmuectso Mouiocts, kBT [pumepHoe Bpems pa-
pudop GOTBI B HEIEIIO, U
Jlammnouka 10 0,07 30
YaitHuk 1 15 1
Kommnslotep 1 0,45 20
TeneBuzop 1 0,25 20
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B Henemo pacxoayeTcs SHEpTHs, paBHas:

100,07 kBt30 u + 1,5 kBt I u + 0,45 kBt (20 9 + 0,25 kBt [20 u 36,5 xBT[d.
[Tocne aToro mel y3uaeM tapud (croumocts 1 kBT[d) 1 HaxoauM MONHYIO CTOH-
MOCTB DHEPTHH, PAacX0oAyeMOi B TCUCHUE HENENH, i CPAaBHUBAEM €€ C TOH, KOTO-
PYIO MBI pealibHO IUTATHM.

2. BBIMOJIHATE JaHHOE 3aJaHUE CAMOCTOSATEIBHO.

3ananmue 8.

1. Joxnan «/cropust pa3BUTHS SIEKTPUIECKOTO OCBEIICHHSY.

HcTopus pa3BUTHS SIIEKTPUIECKOTO OCBEICHHUS CBsI3aHa C H300pETEeHNEM UCKYC-
CTBEHHBIX HCTOYHUKOB CBETA TAaKMX, KAaK JaMIa HAaKaJIWBaHUA, dJIEKTpHUYECKas
Iyra, TJICIOLMN pa3paj, ja3ep U Ap. DIeKTpuyecKas Jyra BIepBble Oblia MOIy-
yeHa B 1802 M roxy pycckum ydeHsiM B. B. IletpoBsiM. OHa sBiIsieTCS MOLIHBIM
HCTOYHHKOM CBETa, M [O3TOMY €€ 4acTO HCIIOJIb30BAIM B IpOXKeKTopax. Tiero-
[IAHA pa3psl JOBOJIBHO YacTO MPUMEHSIOT B JJaMIax JUIA THEBHOTO CBETA U TPYO-
Kax JUis pekiaM. Jlazepel  KBaHTOBBIA HCTOYHUK CBETA, U B KAYECTBE HCTOYHH-
KOB OCBCIICHHS MPaKTHYECKH HE HCIONb3yeTcsa. CaMbIM pacrpoCTpaHEHHBIM
HCKYCCTBEHHBIM UCTOYHHKOM CBETA B )KM3HHU YEJIOBEKA SBISCTCS JIaMITa HaKaJlu-
BaHUSI, 1 IMEHHO II03TOMY MBI TI0JIpOOHO 00CY UM ee.

Jlamna HakanuBaHus OblIa M300peTeHa pycckuM yueHbIM A. H. JIoIbIrTHHBIM.

Ee nelicTBue ObLIO OCHOBAaHO Ha HarpEeBaHHWM IPOBOJHUKA C TOKOM JI0 TaKOi TeM-
IepaTyphl, YTO OH HAUMHAET U3IydaTh cBeT. Jlamna JlogpruHa npeacTasisia co-
0011 TepMETHYHO 3alasHHBINA CTEKISTHHBIA OaJIOH, BHYTPU KOTOPOTO pacIoiaraics
MEXK/Ty KOHIIAMHA MEHOU TPOBOJIOKH CTEP)KEHEK M3 PETOPTHOTO YIJIA, SBIISFOLTHHI-
csl TeNOM Hakaia. J[pyrue KOHIIBI METHOW TPOBOJIOKH BBIBOAMIIMCH HAPYXKy H CO-
€/IMHSUINCH C ICTOYHUKOM TOKA. Takue JlaMIibl BliepBble IpuMeHw B 1873 M roay
st oceetienus ynuil [lerepOypra. B nanbheitmem Jlogpirne ycoBepiieHCTBOBA
JIaMITy IIyTeM OTKa4KH{ 13 GayuIoHa BO3IyXa. DTO HPHBEJIO K YBEIMYEHHUIO €€ CPOKa
CIIy)KObI TaK, KaK paHblIe BXOJIMBIINI B COCTaB BO3IyXa KUCIOPOJ IPU BBICOKOM
TeMIlepaType aKTUBHO OKUCILUI CTEPXKEHEK, YTO IPUBOJIIIIO K ero OBICTpOMY pa3-
pyuwenuto. B 1875 m rogy B. @. luapuxcon, cotpyauuk Jloabruia, npeioxul
HCTIONIb30BaTh B KAYECTBE Tella HaKalla OOYTJIEHHBIC W TPOKAJICHHBIC JPEBECHBIC
CTEPIKCHBKH, YTO TAKIKE YBEIUUYIIIO CPOK CITYKOBI JIAMITBL.

Haxomusmmiics B komanaupoBke B CLUA, nefitenant ¢uora A. M. XoTHHCKHI
MoKasajl aMepukaHckoMy u3obperaremo T. Daucony nammy Jlopeiruaa. Tot, B
CBOIO OYepeb, HE3HAUUTEIbHO YJIYUIIUB JOABITMHCKUN BapHaHT JIaMIIbl, 3aria-
TEeHTOBaJ 3T0 u3oOpereHue B 1879 M rony. JlanpHeliiee coBepIIeHCTBOBAHUE
naMibl TpebOBaJI0 MaTepUalbHBIX 3aTpaT. Haie rocymapcTBo He MoIIepiKaio
JloppiruHa B 3TOM Bompoce. B pesysbrare oH nepeHec paboThI 3a IpaHUILy, CIiep-
Ba B0 @pannmio, a motoMm B CIIIA. B nanpHeifmem oH NpUMEHHIT TS JIaMIThI Ha-
KaJMBaHHs METAJUIM3UPOBAHHBIC YTOJIBHBIC HUTH, a TIOCJIEC HUTU U3 TYTOIUTABKUX
metaiioB. B 1900 m roxy nmammer JlogsiruHa ¢ Boinb(paMoBOil HUTBIO HaKaja
OBLTH ITpezicTaBlIcHBI Ha BcemupHoii BricTaBke B [lapmke.

B 1912 1913 X roaax mosiBUJIMCH ra30HANOJIHEHHbBIC JIaMIIbl HakanuBaHus. [lep-
BOHAYaJIbHO WX 3allOJIHSUIM a30TOM, [IOCJIE  aproHOM M KpuntoHoM. ['a3 B Gan-
JIOHE JIaMITbI TIPETSITCTBOBAJ HCIAPEHHIO YaCTHI[ C HOBEPXHOCTH BOJIB(GPaMOBOil
cnupany. TO 3HAUUTEIbHO YBEIMYMIIO CPOK CIIY>KOBI JIAMIIBL.
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CoBpeMeHHBIE JIaMIIbl HAKAJTMBAHUS MPUHIAIHAIBHO HE OTJIMYAIOTCS OT JIAMIIEI,
co31aHHo# JIOABITHHEIM. DTOT MCTOYHHUK CBETa CYMIECTBYET Ooyiee cra JeT, u
eMy IPHCYIIN Cepbe3HbIe HEeNOCTaTKH. Hamboyiee Ba)KHBIM M3 HHX SIBISETCS
ouenb HU3kui KII, menee 3%.

2. loxnan «/crosib30BaHne TEIJIOBOTO JSHCTBHUS 3JIEKTPHUYECKOIO TOKA B YCT-
POMCTBE TEIUTUII K HHKY0aTOPOBY.

Wuky6arop 3TO YCTPOWCTBO U MCKYCCTBEHHOTO BBIBOJA CEIBCKOXO3SHCT-
BEHHOH NTHIBI (B OCHOBHOM KYp). AKTHBHOE MX HCIIOJIb30BaHUE CBSI3aHO C TEM,
YTO NTHIA BEIBOAUTCS B HAX 0€3 BBICIDKUBAHUS, U TIO3TOMY OT OJHOW HECYIIIKH
MOJKHO TIOJTyYHTh OOJIBIIE TIOTOMCTBA.

JIyis yCHENIHOTO BBIBOJA MOJIOJHSKA MTHIBI HEOOXOAMMO MOIACPKUBATh B WH-
Ky0aTope CTpOro MOCTOSIHHYIO TeMmepaTypy. s 3TOro MCHoib3yeTcsl pa3ind-
Has JIeKTpoaraparypa. PaccMoTpuM ee npocTeiinyio cxemy.

B nenu Teuer Tok ot ucrounuka U Tosbko npu 3amkHyToM Kitoue K. Ilpu sTom
Ha pesuctope R BeIgensercs Temio MO 3aKOHY
JIxoyns JleHna. DTo Temsio W HarpeBaeT siila B
nHKyOarope. Kirou K 9T0 Tepmonatduk. Eciu
TeMIIepaTypa 3a CYeT HarpeBa IPEBBICHT HEOOXO- F - U
JUMYI0, TO KJIIOY Pa3OMKHETCS M3 32 TEIUIOBOTO
paclMpeHus; KoY 3aMKHYT, TOJIBKO KOTJa TeMIle-
partypa MeHblIe JIH00 paBHA HEOOXOJUMOH.
Terumua  3TO KPBITOE CTEKIIOM WIIM TUIACTUKOBOM
IUICHKOHM IIOMEIIeHUe, NpeIHa3HaueHHOe AJIs BBIPAIMBAHKUS PA3IMYHBIX IHIIe-
BBIX PACTCHUH, a Takxke 1BeTOB. [10 CpaBHEHHIO C OTKPBITHIM TPYHTOM, TEILTUIIA
AMeeT MPEHMYIIECTBO B TOM, YTO B HEil MOXKHO BBIPAIIUBATH PACTCHUS KPYTIIBIiA
roJ, Jaxxe 3uMoi. J1g 3Toro Heo6X0IMMO TOIEPKUBATH TOCTATOYHO BHICOKYIO,
ONTUMAaJBHYIO JUIA JaHHOTO BHJA pacTeHHU Temmeparypy. JoBOJBHO HacTto B
TEIUTHLIAX PUMEHSIOT CXEMBI, 110I00HBIC OMIMCAHHBIM BBILIE, ITPH STOM TOYHOCTh
HO/ICPIKMBACMON TEMITEPaTypbl MOXKET OBITh HECKOJIBKO HIDKE, YeM B MHKYyOa-
TOpax.

K

3aganmne 9.

1. IIpn mOAKIIOYEHNH MCTOYHHMKA TOKA K 3BOHKY B KaTyIIKaX IyrooOpa3HOTo
MarHuTa HAYMHACT TeYhb TOK. [Ipy 3TOM MarHWTHOE IOJIe KaTyIIeK NPUTITHBACT
K ce0e sKopb. B 9TO BpeMsi KOHTaKTHas! NPY)KUHA U BUHT Pa3beANHSIOTCS, U TOK
B KaTYILIKaxX MpeKpalaer Teyb. BeaencTayue 3Toro MarHuTHOE 10Jie KaTyIIKU HC-
4e3aeT, U AKOpb MOJ JeHCTBUEM KOHTAKTHOW MPY>KUHBI OTIAaaeT OT KaTyIuku. B
3TO BpeMsl KOHTaKTHas MPYKMHA CHOBA KacaeTcs BUHTA, U B KAaTyLIKaX 3JIEKTPO-
MarHuTa Ha9YMHAET Te€4h TOK. DTOT MPOIECcC MPOJOIDKACTCS JI0 TeX MOp, MOKa MBI
HE OTKJIIOYHMM 3BOHOK OT HCTOYHHKA ITUTAHNUS.

2. Ilpu 3aMbIkaHUH KJTF0Ya 1 3JIEKTPOMAarHuT 2 MPUTATUBACT SKOPh 3 K cebe. B
pe3yibTaTe TaKUX 3aMBIKaHUH Ha JICHTE MOXKHO BBHIOMBATH SIKOPEM TOUYKH M THPE

aneMeHTsI a30yku Mop3e.

3. [Ipu 3amMbIKaHUM KIIFOYA B KaTYIIKE JIEKTPOMAarHuTa 1 Ha4MHaeT Te4yb TOK, U B
pe3yabTaTe IIEKTPOMArHuT MPUTITUBACT SIKOPb 2, KOTOPBIN 3aMbIKAeT KOHTAKTHI 3.
BenenctBre 3TOro 1elb IEeKTPOABUTATENs 3aMBIKACTCsI, 1 OH HAaUYMHAEeT paboTaTh.
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3ananue 10.

1. Joxman «KoMnac, HCTOPHSL €r0 OTKPBITHS.

Kak u3BecTHO, BOKpYr 3eMilu CylIecTByeT MarHuTHoe mnoJjie. Ecinu mpeacraButh
Hallly IUIaHETy B BUJIC MarHUTa, TO €ro CEBEPHBI MarHUTHBIN IOIIOC HAXOIUTCA
BOmm3n FOxHOTO Teorpaduaeckoro mooca, a 10>KHBIH MarHUTHBIA TOJTIOC BOJIH-
3u CeBepHoro reorpaguieckoro. CoBpeMeHHbIE HCCIEIOBAHUS IOKA3alH, YTO
MarHATHBIE TONIOCa 3eMIIM He TOJIBKO HE COBIAAAIOT C Teorpaduuecknmu, HO H
HE3HAYUTEIFHO MEHSIOT CBOE MOJIOKEHHUE C TEIEHHEM BPEMEHH.

[Ipennonararot, uro kommac OsuT H300peTeH B Kurae 3a 2000 ner g0 Hamiei spsl.
Ero torna ucnons30Bany Uil yKa3aHHUs HAIIPaBJICHUs BO BpeMsl IyTEIIECTBUH IO
nyctelHsIM. B EBpone uzo0perenue xommaca otHocsaT k 12 13 m Bekam. Ero yer-
poiicTBo ObUTO OYeHb MpocToe. MarHuTHas CTpelika YKpeIUlsiiach Ha Ipobke U
OITycKanach B COCY]] C BOJOH. Yke B BOjie IIPOOKa CO CTPEJIKOW OPHEHTHPOBAIACh
HYXHbIM 00pa3zoM. B Hauarne 14 ro Beka uranmbsaen @. J[)oiis ycOBEpIICHCTBOBAI
xommac. OH MarHUTHYIO CTPENKY HaJel Ha BEPTHKAIBHYIO MIMHIIBKY, a K CTPEIIKe
TIPUKPENII JeTKUH Kpyr  KapTYyMIIKy, pa30UTyI0 O OKPYXHOCTH Ha 16 pymOOB.
CrpenKy ¢ KapTyIIKOH OH HOMECTHI B CYXYIO JIETKyIo KopoOKky. B 16 M Beke BBenH
JieTieHne KapTynky Ha 32 pymba 1 KOpoOKY CO CTPEJIKOM CTaJli MOMeIlaTh B Kap-
JTAHHOM MOJIBECE, YTOObI YCTPAHUTh BIMSHUE Kauky Kopabisi Ha kommac. B 17 M
BeKe JuIsl 00Jiee TOUHOTO OTCUMTBHIBAHMS HAIIPABIICHUS KOMIIAC CHAO MM TIe/IeHra-
TOpPOM Bpallaoleiics 1naMeTpalbHON TMHEHKON ¢ BU3UpaMHU 110 KOHLAM, YK-
PEIUICHHOH CBOMM LIEHTPOM Ha KPBIIIKE KOPOOKH HaJ[ CTPENIKOIL.

B To Bpems MarHUTHBIN KOMITaC B OCHOBHOM IPHMEHSIICS B CYIOBOXJICHHH Kak
HaBUTaMOHHEINH mpubop. Ho y Hero ects psn HenmoctatkoB. Bo mepBbIx, Hamo
BBOJAUTH IIONPABKy Ha Pa3sHOCTh HAMPABJICHUH MarHUTHOTO U TeorpadudecKoro
MepuauaHoB. Bo BTOpBIX, Ha 3emiie CyIIECTBYIOT 00JIaCTH OIPOMHBIX MECTOPOXK-
JCHUH JKeJIe3HOH pyJibl, Ha3bIBa€Mble MATHUTHBIMH aHOMAJIMAMH U B KOTOPBIX Ha-
IpaBJICHUE CTPEJIKU KOMIIaca MIOCTOSHHO OTKJIOHEHO OT HAlpaBJICHUs MarHUTHOH
JIMHUM. B TpeThux, MarHUTHBINA KOMITAaC MOJBEPKEH BO3JCHCTBUIO CO CTOPOHBI Me-
Ta/ula U 3IeKTpoodopyaoBaHus kKopabms. Ho, HecMOTpst Ha Bce 3TO, MarHUTHBIE
KOMITachl MOJTYYHIN IMHPOKOE PACIpOCTPaHEHHE U3 3a IPOCTOTHI B MCIOJH30Ba-
HHY, HeOONBIINX pa3MEPOB U IOTOMY, YTO OH HE TpeOyeT HCTOYHUKOB SHEPTHIL.

B HacTosmee BpeMs CyImecTBYIOT Ooiee TOYHBIC TPUOOPHI TS OIIPE/IeNICHUs Ha-
MPaBJICHUS TaKWe, KaKk TUPOKOMITAC, COJIHEYHBIN koMmac u cucteMbl GPS (mxu
M 3¢).

2. Tlpu moMemnieHH! MMOJI0COBOr0 MarHUTa BHYTPh IJI00Yyca MBI CO371aeM MOJEINb
MarHuTHoro mojst 3emiu. C MOMOUIBIO TAKOTroO Ii00yca U MarHUTHOM CTPEJIKU
MBI MOXEM HCCIIE0BATh CBOHCTBA MArHUTHOTO TTOJIST 3EMIIH.

3aganue 11.

1. Ipn NOAKITIOYEHHH SIIEKTPOM3MEPUTENHHOTO MPHOOpa B LeNb B KaTyIIKe Ha-
YHHAET TeYb DIICKTPUYECKHH TOK. B pesynbrare 3TOro oHa IOBOpayuBaETCA 0
TeX MOp, TOKA CHJIBI YIIPYTOCTH, JEHCTBYIOIME CO CTOPOHBI IIPY>KUH, HE YpaBHO-
BECAT CWUJIbI, ACHCTBYIOIIME Ha KaTYIIKy CO CTOPOHBI MarHuTHOro moid. Ecnu
IPOrpagyupoBaTh NPUOOP, TO MOXKHO Y3HATH CHJIY TOKa B LIEIH 110 YTy IOBOPO-
Ta KaTyLIKH.
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2. ABromar, n300paKeHHBIN Ha pUCyHKE 118, COCTOUT M3 PTYTHOTO TepMOMETpA,
JBYX MCTOYHHUKOB ITUTAHMS  OJHH JUIS 3JIEKTPOMAarHWTa, APYroil JUIsi 3BOHKA,
SKOpsl, dNEKTpoMarHura 3BoHka. Korjga temmneparypa mogHuMaeTcs [0 oIpeje-
JICHHOTO YPOBHS, TO PTYTh B TEPMOMETPE 3aMBIKACT KOHTAKTHI, U B LIEMH JIEK-
TpOMarHuTa Te4eT TOK. B pe3ynbrare 3TOro 3J1eKTpOMAarHUT NMPUTATHBACT K cebe
SKOpPb, KOTOPBIH IIPU 3TOM 3aMBIKaeT LIeIb 3BOHKA. 3BOHOK HAYMHAET 3BCHETH,
coo0Imast 0 TOM, 4TO TeMIIepaTypa JOCTHIJA OIpeelIeHHOro 3HadeHus. Takue
aBTOMATHI HAIIIM ITMPOKOE IPUMEHEHUE B TEIUIHIaX, HHKy0aTopax.

3aganue 12.

1. BrinonHuTte AaHHOE 3aJJaHUE CaMOCTOSITEIbHO.
2. BoinonHUTE TaHHOE 331aHKHe CaMOCTOSTENBHO.
3. Joknan «ConHeuHble U JTyHHBIE 3aTMEHUS.
Emie ¢ ApeBHHX BpeMeH JIIOAW HAOJIOJAH COJHEYHBIC M JIYHHbBIC 3aTMEHHMSI.
OOBIYHO OHU CUNTANUCH INIOXUM 3HAMEHHEM, U moan 6osnnch ux. Co BpeMeHeM
JIPEBHUE YUYCHBIC OOHAPYXWINM MX HEKOTOPYIO NEePHOJWIHOCTh M 3aJyMaluch
HaJl IPUYUHON ATHUX SIBICHUI.
JlyHHOE 3aTMEHHE MOXKET Hpo-
UCXOJIUTh TOJIBKO BO BpeMs
MOJIHOJTYHUS, T.€. koraa CoH-
IIeM OCBEIICH Bech OOpalleH-
HBIA K 3emiie JIyHHBIH JIHCK.
OHO BO3HHKaeT TOrJa, KOTaa
Jlyna, 3emis u CoJHIE pacmo-
JIaraloTcs Ha OJHOW IpsSMOM
(cmotpute pucyHok 1). B atom ciydae JlyHa momagaer B KOHYC 3eMHOM TeHH. Bo
BpeMs JyHHOro 3aTMenus JlyHa npoxoaut Heckoibko ¢a3. B mepoii dase B ko-
HYC 3€MHOM T€HHM TOIaaeT 4acThb JIYHHOTO JAUCKa, BO BTOPOii (ha3e JTyHHBIH IHUCK
HOIaJaeT B TCHb 3eMJIM IIOJHOCTBIO M, HAKOHEIl, B TPeTheil (ha3e CHOBAa B KOHYC
3eMHOW TEHH IIONAJIAeT 4acTh JIYHHOTO JAWCKa. [Ipu JyHHOM 3aTMEHHHM MBI Ha-
OmofaeM, 4To TeHb, oTOpackiBaeMast 3emuieil Ha JIyHy, okpamieHa B KpacHBIN
1BeT. OOBACHAETCS ATO TEM, UTO 3eMHAsi aTMOC(epa PacCenBacT M MOTJIOMAET B
MEHBIIIEH CTETIEHH OpaHKeBBIE M KPACHBIE JIy4H II0 CPaBHEHHIO ¢ ApyruMu. Cko-
pee Bcero, Takoil KpacHOH TEHBIO M OBUI BBI3BAaH CTpax y ApeBHUX mopeid. M
Ka3ajuock, uTo JIyHa 3ammuTa KpoBbIO.
ConHeuHoe 3aTMeHHE Habromaercs Toraa, korza JlyHa pacmoisiaraercs Mexay
ConnueM u 3emiiet (pucyHok 2). Pa3nmuyaroT nmojiHble ¥ YaCTUYHBIE COJTHCUHBIC
3aTMeHus. B nmepBom ciydae auck JIyHBI OJHOCTBIO 3akphiBaeT auck CosiHIa
U1 HaOIrogaTes Ha 3eMile,
BO BTOPOM 3aKpBIBACTCS
Tonbko 4dacTe. CoiHedHOE
3aTMEHHE AaHAJIOTHYHO JIyH-
HOMYy pemurcsi Ha  (asbl
ITosHOE coNHEUHOE 3aTMEHUE
OUYeHb PEAKOE SBJICHHE. PucyHok 2.
[Monnass  ¢asa  3aTMCHHA

Pucynok 1.
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JUIMTCS. HE OYEHB JI0JITO, HO B OTOT MOMEHT MOXHO YBUJETH COJIHEYHYIO KOPOHY
BO Bcell ee kpace. ColHeYHOE 3aTMEHHE HE CTOUT HaOII0JaTh HEBOOPYKEHHBIM
r7a30M, JydIle JUis 3TOH ieJM HCIOob30BaTh, HAIPUMEP, 3aKOIMYEHHOE CTEKIIO.
JIyHHBIE ¥ COJIHEYHBIE 3aTMEHUS OYEHb KPACHUBBIE SIBJICHMS, U MOITOMY HX
cTOHUT mocMoTpeTh. O TOM, KOrja UX MOXHO OyJeT HaOoaaTh, Mbl MOXEM y3-
HaTb U3 KaJleHaapsl.

Jl HayKy COJIHEUHBIC U JIyHHBIC 3aTMEHUS MIPEJCTaBIIAI0T OIPOMHBIM HHTEpEC.
Hampumep, Bo BpeMst HaOIIOJCHHS TIOJHOTO JIYHHOTO 3aTMEHHS yIE€HBIMU OBLIO
0OHapyXEHO, UTO IBET M SIPKOCTh 3€MHOH TeHM Ha JIyHe M3MeHseTcs, 4TO II0-
3BOJISIET UM H3y9aTh ONTHIECKHE CBOMCTBA BEPXHUX CIIOEB aTMOC(EpHl 3eMIIH.

JlabGopaTropHble padoThl.
JlaGopaTopuas padora Nel.

Cpasnenue koauuecme mennionel
npu cMeuu8anuy 600bl PasHOU MemMnepamypbi.

Lenv pabomoi: ONPENENUTH KOIMYECTBO TEIUIOTH, OTAAHHOE TOpsYell BOMOH U
MOJIYYEHHOE XOJIOIHOM IPU TEII00OMEHE, i OOBACHUTE MOIYIECHHbIN Pe3ybTaT.
CyecTByeT J1Ba crnocoba H3MEHEHHs BHYTPEHHEH SHEPTHHU TeNa: ¢ COBEPIICHHU-
eM paboTsl u 6e3 Hero. [Tociennuii croco® HaspiBaeTcs Teruionepenadei. [
XapaKTCPUCTUKU TEIIONEPEAAYN UCHIOJIB3YCTCA INMOHATHUE KOJIMYECTBA TEIJIOTHI.
KomnuectBom TerioTsl Q Ha3bIBaCTCS M3MEHCHHE BHYTPCHHEH 3HEPTHU B MPO-
recce Teronepenayn. Ero MoxHo onpenenuts o ¢popmyie: Q = me(t, —ty), rae
M  Macca Tena, C  yaelbHas TEIUIOEMKOCTh, t,  KOHEUYHas TeMmIeparypa, t;
HavaJbHas TeMIIepaTypa.

Ecmu 11Ba Tena ¢ pasHbIMU TeMIleparypami t; u t, MPUBECTH B KOHTAKT HA JUTH-
TeJbHOE BPeMs, TO MX TEMIIEPAaTyphl BBIPOBHAIOTCA M CTaHYT paBHbIME t. [Ipu
9TOM 60JIee XOJIOIHOE TEJIO MOJIYYHUT CTOIBKO )K€ TEIUIOTHI, CKOJIBKO OTAAIO0 60-
Jiee Temoe. JTo CIACAYeT U3 3aKOHA COXPAHEHHS SHEPTUH.

Ilpumep gvinonnenus pabomeoi.

m, xr t, °C t,, °C Q, x m, kr | 1, °C Qy, x
0,1 65 40 10500 0,1 20 8400

Buviuucnenus.
Q=mc(t—ty); Qi =mc(t—ty), Tae ¢ TEIIOEMKOCTD BOJIBI.

Q 0,1 xr [#200 I[ET L{65°C 40°C) 10500 [Ix;
KT

Q. 0,1 xr (4200 I[B [{(40°C 20°C) 8400 [dx.

KT
Mpi BuguM, yto Q7 Qq, XOTS 3TH 3HAYEHHUSA JOCTATOYHO OJU3KHU. DTO SBJICHHE
CBSI3aHO C TEM, YTO BCET/Ia MMEET MECTO HE TOJBKO TEIIOOOMEH MEKIy ABYMS
MOPLHUSIMA BOJIBI B KAIOPUMETPE, HO M C OKPYKAIOIIEH CPeIoi.
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JlabopaTopnas pabora 2.

Hzmepenue yoenvnou menioemkocmu meepoozo mead.

Lenv pabomul: onpeienuTh YACIbHYIO TEINIOEMKOCTh METAJUTNYECKOrO [IMIIMHPA.
VY 1enbHOH TEIIOEMKOCTBIO BELIECTBA HA3bIBACTCA TaKOE KOJIMYECTBO TEIUIOTHI,
KOTOPOE HY>HO COOOIIUTH TEJIy U3 3TOr0 BEIIECTBA MACCOH 1 KI JUIs HarpeBaHHs
Ha 1°C. B pabote ucnonp3yercs allOMHHAN U BoAa. TemIoeMKoCTh allOMHHHUSA

ok Jhx
¢y = 920————, Boawl ¢q = 4200——— . DTO naHHBIC W3 TaOIUIBL. PacyeTsl
kr 0C KT

OyzieM MPOBOJUTE TI0 BHIBEICHHOW B OMMCAaHUK paboTHl popMmyIie:

, = cmy(t-t;)

my(t,-t)

Ipumep svinonnenus pabomoi.

my, K& t, °C My, KT t,, °C t,°C

0,1 20 0,16 80 35
Buiuucnenus.

4200 1xr [{35°C - 20°C)

¢, =— K =75 %

2 0,16 xr [{80°C - 35°C) kr OC

3KCHCpI/IMCHTaHBHO TOJIYY€HHOC 3HAYCHUC HECKOJIbKO MCHBIIC M3BECTHOI'O H3
Ta6J’II/IIL DTO CBI3aHO C HEBBICOKON TOYHOCTBIO IIKOJBHEIX l'[pI/I60pOB, a TakK XKCE
TEM, 4TO TEImI000MeH MIPOUCXOOUT U C OKPYIKAKOIIHUM BO3AYXOM.

JlabopaTopnas pabora 3.

C60p1<a 3ftel<mpuuec1<0d yenu u usmepernue Culbl moka
6 e€ pa3IUYHbLX YHaAcmKax.

Lenv pabomui: yoennuThCs Ha OIBITE, YTO CHJIA TOKAa B PAa3IMYHBIX MOCIIEIOBa-
TEJIbHO COCAMHECHHBIX Y4acCTKax LENU OJJUHAKOBA.

[Tpu mocnenoBaTenbHOM COCIUHEHHH NTPOBOJHMKOB CHJIA TOKA B JIIOOOH TOouke
LIeTTH OJMHAKOBa. DTO 3HAYWT, YTO B CIydasx a), 0) W B) Hameil 1abopaTopHOH
paboTsl cuita Toka | Gyner mocrosiHHa. [IpoBeprUM 3TO Ha OIIBITE.
Tpumep svinonnenus pabonol.

a)l 0,1A. 6)l 0,1A.

O O | o O
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Bl 0,1A.

0y

O—

MBI [eHCTBUTENBHO YKCHEPUMEHTAJIBHO YOSqUIIMCh, YTO CHJIa TOKa B JIFOOOM
TOYKE LEIH IIPH MOCIIEI0BATEILHOM COSJMHEHHH POBOAHUKOB OJIMHAKOBA.

JlaGopaTopHas padora 4.

H3Mepeyue HAanNpAsicenus Ha pasiuinoblx yyacmKkax aﬂekmpuqecmﬁ yenu.

Llenv pabomul: M3MEPUTH HATIPSDKEHHE HA yJYacTKE LEIH, COCTOSIIEM U3 JBYX
MOCJIEZIOBATEIIbHO COCMHEHHBIX CIUpaleii, U CPaBHUTH €ro C HANpsHKEHHEM Ha
KOHI[aX KaXKJIOW CITUpaIH.

PaccMoTpuM ciieayromyro Henb:

& /

1 | — |
—_ T
Wzmepum Hanpsbxenue U, Ha mepBoit criupanu (cM. cxema 1), U, Ha BTOpO#t criu-
pau (cM. cxema 2) u U Ha 1ByX cnupaisix BMecte (cM. cxema 3). Teopus npen-

cKazplBaeT cienyomee cootHomenue: U = U; + U,. [IpoBepuM ero Ha mpakTHKe.

Tpumep svinoanenust pabomei.
HampspbkeHne Ha MEpBOM COMPOTHB-  HampsokeHne Ha BTOPOM COIMPOTHB-
nenuu (cm. cxema 1): U; = 0,5B. nenuu (cM. cxema 2): U, = 1,0 B.

H—
& ‘/ & /

Cxema 1 Cxema 2
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Hanpsiokenne Ha AByX conpoTuBieHHsX (cMm. cxema 3): U =1,5B.

1

—|:|—|:|—J
(V)

Cxema 3
N3 skcnepuMeHTaIbHBIX 1aHHBIX IEHCTBUTEIBHO CIIEAYET, YTO
u=uU;+U, 05B+1,0B 1,5B.

JlabopaTopHas pabora 5.

Peey/zupoeayue CUJlbl MOKA peocmamom.

Lenv pabomei: HAyYUTHCS MOJIB30BATHCSA PEOCTATOM AT U3MEHEHHS CHJIIbI TOKA B
LEITH.
PaccMoTpuM ciieyIoniyto cxemy:

O O |

=0

YcrpoiictBoMm, 0003HaYEHHBIM Ha CXEME 3HAYKOM E SIBJIIETCSL PEOCTar.
OH 103BOJISIET BPYYHYIO PEryJIMpoBaTh COIPOTUBICHHE. B nanHoii paGote Oyner
HCTIONB30BAThCsl TON3YHKOBBIA peoctar. OH YCTpoeH ciemyrommM oOpasom. Ha
KepaMHYeCKH{ IWITHHAP HAMOTaHA MPOBOJIOKA, TIOKPBITAas TOHKUM CJIOEM HE TIpO-
BOJIAIIEH TOK OKAJHHBI, MPEIHA3HAUYCHHOHN [UIS M30JIIUH BUTKOB JPYT OT JpyTa.
Han oOMoTKO# pacnonaraceTcss METAIUIMYECKHH CTEPIKEHb, M0 KOTOPOMY MOXKET
HepeMeIaThCsl TMOJA3YHOK, KACAIOUIMIICS CBOMMH KOHTAKTaMH BUTKOB OOMOTKH.
[Ipy nBHKEHUU TON3YHKA CJIOM OKAJIMHBI O] €ro KOHTaKTaMU CTHUpAeTcs, U TOK
IPOTEKAET OT BUTKOB IIPOBOJIOKH K IOJI3YHKY, @ Yepe3 HEro K OTHOMY U3 3aKHUMOB.
TakuM 00pa3oMm, MpH MepeMeIleHNH OJ3YHKa 110 BUTKaM Mbl yBETHYMBAEM WIIH
YMEHbIIaeM JIMHY HAMOTAHHOHM MPOBOJIOKH. [IpH 3TOM H3MEHSETCS COMPOTHUBIIC-
HUE IIETH, a, CIICIOBATENIBHO, U CHJIa TOKA B HEH.

Ipumep svinonnenus pabomoi.

[TocTaBuM MOI3YHOK Ha MaKCHMabHOE conpoTHBIeHue. [Ipu aToM cuita Toka Ha
amrepmerpe OyneT MUHMMaibHa. HauHeM yMeHBIIATh CONPOTHBICHHE, W MBI
3aMEeTHUM, YTO B 3TOM Cllyyae Cuila TOKa yBeauuuBaercs. Haunem yBennuuBaTh
COIIPOTHBJICHUE, M 3aMETUM, UTO CHJIa TOKa yMeHblIaeTcs. OTciona caenaem 3a-
KJIIOYCHHUE, YTO 3aBUCUMOCTb CHUJIBI TOKA OT COIIPOTUBJICHUS  YObIBaroLlasl.
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JlabopaTopnas pabora 6.
H3mepenue conpomusnenus npo8ooHuKa
npu NOMOWU amMnepmempa u 60J1bmmempad.

Lenv pabomoi: HaAyIUTHCS MU3MEPSTH CONPOTUBIICHUE TPOBOJIHUKA HPH HOMOIIH
amrepMeTpa U BOJbTMETpa. YOCIUTHCS Ha OIBITE, YTO CONPOTUBIICHUE IPOBOJ-

HMKa HE 3aBHCHUT OT CHJIBI TOKA B HEM M HAIPSDKEHHUS Ha €ro KOHIAx.
o O PaccMOTpHM TPOBOJHHK C COIPOTHBIIE-
| HUEeM R, o xotopomy Teder Tok |, a Ha-
npsokeHne Ha ero koHmax U. B nHamreit
/ nabopaTopHOi paboTe 3TO peann3oBaHO

Ha CIeyIOIeH cxeme:

Peocrar Ha cxeme NO3BOJSAET HU3MEHATH
cwiy Toka B nenu. M3 3akona Oma us-

BECTHO, uTo R =I— , mpudyeM R const He 3aBUCHUT OT CHUJIbI TOKA U HATIPSDKEHHUS.

[IpoBepum 3T0 Ha OIBITE.
Tpumep svinoanenuss pabomeot.

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

Wrak, Mbl JefCTBUTENIBHO YOCIHINCE, YTO CONPOTHUBJICHNE IPOBOHUKA ITOCTOSTH-
HO Y HE 3aBUCHUT OT CHJIbI TEKYIIETO 110 HEMY TOKa U HAIIPSKEHUS Ha €0 KOHLAX.

Jlaboparopnas pa6ora Ne 7.

Hszmepenue mowgnocmu u pabomol moxa 8 IAeKmMpuUecKoll iamne.
Lenv pabomel: HAyIUTHCS ONPEIETATh MOIIHOCTh U paboTy TOKa B DJIEKTpUYE-
CKOI JTaMIIe, UCIIOJIBb3Ys aMIIEPMETP, BOIBTMETP M Yachl.

Jns ompeneneHnss MOITHOCTH JIAMITBI HAJIO COOparh LeMb, MOKa3aHHYI0 Ha pPH-
cyHke 68 yueOHMKa. M3Mepsist cuity Toka | B namiie M HanmpsbkeHHe Ha He, Moll-
HOCTh MOKHO BBIYHCIUTD 1O opmyne: P = Ul. st BerauciieHust paboThl TOKa B
JIaMIIe HAJI0 3ace4b BPeMsl, B TEUSHUE KOTOPOro Jiamma ropeia. Paborta Toka BbI-
yucisiercs 1o Gopmyie: A= Pt.

Ipumep svinonnenus pabomoi.

Brruucienne momaoctr namnsl: U=3 B; 1=0,2 A; P=Ul; P=3B[0,2 A 0,6 Br.
Brraucnenne paboThl TOKA B JIaMIIe:

t 1mur 60c;A=Pt; A 0,6Br60c 36 Ix.

OKCIEepUMEHTAIbHO OBUIM OMpEAeTIeHBl MOIIHOCTh U PadoTa TOKa B JICKTpHYE-
ckoii mamme. [Ipu 3TOM MOJTyYeHHOE 3HAYEHHE MOIIHOCTH COBIAIAET CO 3Haue-
HHUEM, 0003HAUCHHBIM Ha JIaMIIe.

Jlaboparopnas paGora Ne 8.
Coopxa s1eKmpomMazHuma u UCHbImaHue e2o 0elcmasus.
ue]lb pa6ombl: C06paTL DJIEKTPOMArHuT U3 TOTOBLIX z[eTanei& 1 Ha ONBITE IIPOBE-
PUTB, OT YEIr0 3aBUCUT €0 MaroHuTHOC ﬂeﬁCTBHe.
Jl1a vcnbITaHust 3JIEKTPOMarHuTa cooepeM Ierb, CXeMa KOTOpOoi n300pakeHa Ha
pucynke 97 ydeOHHKa.
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Tpumep svinoanenust pabomeot. + —

1. Jlnst ompeneneHuss MaTHUTHBIX IOJIIOCOB KaTyMIKH C TO-

KOM IIOJIHECEM K HEH KOMIac CEeBEPHBIM (I0MKHBIM) IOJIIO-

coMm. Ecnu cTtpenka xommaca OyZeT OTTalKUBaThCAd, TO C

3TOH CTOPOHBI KaTyIIKa UMEET CEBEPHBIN (F0XKHBIN) MOJIIOC,

eciy ke OYAeT MPUTATHBATHCS, TO C 3TON CTOPOHBI KaTyIIIKa

HMeeT IOKHBIH (ceBepHbIH) momoc. OnpeneneHHble TaKUM N S
00pa3oM MoTroca KaTyIIKH HOKa3aHbl HA PHCYHKE.

2. IIpn BCTaBIECHUM JKETE3HOTO CEepJCYHMKA B KATYIIKy JCHCTBHE MArHUTHOTO
TI0JIS Ha CTPEJIKY KOMITAca yBEITMIHBACTCSL.

3. IIpu yBenuueHUM CHIIBI TOKA B KaTYIIKE €¢ MarHUTHOE JCHCTBHE Ha CTPEJIKY
KOMIIaca yCHJIMBAETCs, U, HA000POT, IPU YMEHBIICHUN — YMEHBIIACTCS.

4. OnpezeneHre MOJIIOCOB JyrooOpa3HOro MarHuTa MPOMCXOJHUT TaK XKe, KaKk U B
nyHKTe 1.

JlabopaTopnas pabora 9.
Hsyuenue snexmpuueckozo dgueamens NOCMOSHHO20 MOKA.

Lenv pabomui: 03HAKOMUTBCS C OCHOBHBIMH JETAJSIMU 3JIEKTPUUECKOTO JBUTa-
TeJIs IOCTOSIHHOTO TOKA Ha MOJEIIH 3TOr0 JBUraTeIIs.

DeKTpHYecKuil IBUTATEeNIhb COCTOUT M3 POTOpa U craTtopa. B porope crout ka-
TYIIKA, @ B CTATOPE — TOCTOSHHBIC MAarHUTHL. [IpHHIUIT pabOTHI AIEKTPUIECKO-
rO JIBUTATEIS] OCHOBAH Ha JCUCTBHU TI0JIS TIOCTOSTHHOTO MarHUTa Ha IPOBOIHUK C
TOKOM. SHCKT“pOMaFHI/ITHble JABUTATCIIN nyluue ﬂBHFaTeHeﬁ BHyT‘peHHeFO cropa-
HUs n3-3a 0obirero KI1/, Oonpiield YUCTOTHI U T. 1.

B IKOJBbHOM 3HeKT‘pOHBI/IFaT€He MOXHO U3MCHUTH HanpaBneHMe BpaLLleHI/ISI u3-
MCHCHHUEM l'[O.]'lflpHOCTI/I.

Jlagoparopnas pa6ora Ne 10.

Iocmpoenusa uzobpasicenus npu ROMOWU TUH3bL.
Lenv pabompl: HAYYIUTHCS TIOMYYATh PA3IHIHBIC H300pPaKEHHS IPU TIOMOIIH CO-
OuparoIieii JINH3HI.
B nanHoit paboTe nosrydaroTcst u300paxkeHus IpeaMeTa, JaBaeMble coOHparoreit
nuH30#. [Iporiecc mocTpoeHUsT M300paKeHUsT B COOMpAroIeil JuH3e TOAPOOHO
onucad B § 67 yueOHuKa. M300paxeHue npeamera, pacloOKEHHOIO 3a JIBOU-
HBIM (DOKYCHBIM PACCTOSHHEM, SIBISIETCS JEHCTBUTEIBHBIM, YMEHBIICHHBIM, ITe-
peBepuyThiM. Eciu mipeiMeT HAXOAUTCS MEKAY (POKYCOM U ABOMHBIM (HOKYCOM,
TO €ro n300paXKeHHe SIBISIETCS ACHCTBUTEIBHBIM, YBEINYCHHBIM, TIEPEBEPHYTHIM.
Ecnu mpeaMer HaxomuTcsi Mexay (GOKYCOM U JIMH30U, TO ero n300pakeHue siB-
JSIETCSI MHAMBIM, YBETUYEHHBIM, TPSIMBIM.
Tpumep svinonnenus pabomol.

No ®dokycHoe PaccrosHue ot Bux
- paccrosiaue F, JIaMIIBI 10 JIMH3EL d,
OIbITa N300paKeHUst
cM cM
1 15 10 MHuMOe, yBEIMUEHHOE, IPIMOe
2 15 20 JleiicTBuTENBbHOE, YBEIUYCHHOE,
HIEpEBEPHYTOE
elficTBUTENIbHOE MEHbILICH-
3 15 ) A Y
HOE, IEPEBEPHYTOE
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