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Ipeauciaosue.

N3 Bcex yueOHBIX TUCUUILINH, KOTOpPBIE U3y4aroTcs B TeXxHn4eckoM BY 3e,
MMEHHO (pr3HKa B 3HAUUTEIHHOM CTENECHH 3aKJIa/IbIBAET OCHOBBI TPAaMOTHOCTH Oyayliie-
ro CHeIHanncTa, GOpMUPYET UHTEIIIEKT JTHUYHOCTH.

®dwusurka siBiseTcs GyHIaMEHTOM, OCHOBOM, KaK COBPEMEHHOM TEXHUKH, TaK U
BCEr0 €CTECTBO3HAHUSA. 3aKOHBI (PM3UKU OMHUPAIOTCS HA OIBITHBIE (PAKThI, TO3TOMY Oue-
BUJIHO, YTO MpenojiaBaHue GU3MUKH JTOJKHO BKIIIOUATh (PU3NYECKUE OIBITHI. JIeKIInoH-
HbIE OMBITHI SABJISIOTCA HEOOXOUMON YacThio Kypca o01el (PU3UKU U BaKHBIM TUAAK-
TUYECKAM IIPUEMOM.

Kak npaBuio, Bce OCHOBHBIE SIBJICHUSI, COCTABIIAIOIINE IPEAMET PU3NIECKON
JIEKIIMH, MOTYT U JIOJDKHBI JJIEMOHCTPUPOBATHCS Ha ONBITE. JIEKIMOHHBIE JEMOHCTPALMH
JIENAI0T BCAKOE ABJICHHE 00Jiee ICHBIM, IOMOTAIOT €ro 00Jiee MOJTHOMY TOHUMAaHUIO U
3anoMHuHaHKi0. Ha ocHOBe HaOMIOAEHUI U pa3MBbILUIEHUH Y CTYI€HTOB (hopmupyercs
coOCTBEHHAas TOYKA 3pEHUSI HA T€, WM HUHbIE SIBJIICHUS IPUPOIBI.

HannoHanbHBINM TEXHUYECKUNA YHUBEPCUTET «/{HETPOBCKAst MOJIUTEXHUKAY -
onuH u3 crapermux (1899) By3oB Ykpaunsl. Enie B Hauane cBOeil ICTOPUU YHUBEPCH-
TeT (Toraa Beiciiee ropHOE yUHIIHILE) TOTOBUI TOPHBIX HHKEHEPOB, KOTOPBIE B UUCIIE
MPOYMX HAYK M3ydanu (PU3UKY 5 ceMECTPOB U ObLIM BRICOKOOOpPa30BaHHBIMH U PA3HO-
CTOPOHHE TPAaMOTHBIMH CIIELIMAJINCTAMH, U3BECTHBIMH B CBOMX PETHOHAX. JIEKIMM 1o
Kypcy (U3UKH COMPOBOXKIANUCH JEMOHCTPALIMOHHBIMU ONBITAMU C UCIIOJIb30BAHUEM
HOBEMILIEro Ha TO BpeMst 000pyoBaHusl. JleMOHCTpalnoHHOE 000py10BaHNE BBO3UIIOCH
13-3a TPaHULLBI.

Tpynamu MHOTHUX TIOKOJICHUH TIpernoiaBaTesniel u 1abopanToB kadeapsl GU3nku
HTY «JlnenpoBckas MOIUTEXHUKA» ObLT CO3aH YHUKAJIbHBIA KAOMHET JICKIIMOHHBIX
JE€MOHCTpPALUA, KOTOPBIN U 10 HACTOSIILIETO BPEMEHH B YHCJIE JTYUIINX CPEAN TEXHUYE-
CKHMX BY30B Y KpauHBbI.

Kadenpa nmeer pusnueckyro aynuroputo ampurearpom Ha 100 mect. 10
OCHAILIEHHOE PSIIOM CIIEUU(PUUECKUX TEXHUUECKUX YCTPOICTB MOMEIIEHHUE, TPUTOTHOE
JUTSl UT€HUS Kypca (U3UKU ¢ TPUMEHEHUEM JIEKIMOHHBIX JEMOHCTPALIUN.

K Heil npuMbIkaeT kaOMHET (PU3UUECKUX IEMOHCTpAIi, KOTOPBIA MPEACTaBISAET
co00ii TabopaTopuIo, IJIe XPAaHUTCS 000pYAOBaHUE JEKITMOHHOTO 00€CTIEYeHUsI U TOTO-
BATCSI IEMOHCTpPALUH.

B nocnennue roapl B yueOHBIX IIaHaX BY30B Ha (PM3HUKY OTBOJUTCS JIBa, @ YACTO
1 OJWH CeMeCTp. 3a 3TO BpeMs CTYACHT JOKEH OCBOMTD BCE pa3ieibl 00IeH (hU3UKH,
HAYMHASA OT PU3NUECKMX OCHOB MEXAHUKH U KOHYasl siIepHON (PU3UKOM.

[ToHSITHO, YTO B TAKUX YCJIOBMSIX METOJIMKA MpenogaBaHus GU3MKH JOJKHA OBITH
MaKCHMAaJIbHO 3(P(EKTUBHOM, a JICKITMOHHBIC OIBITHI JIOJKHBI OBITH TIIATEILHO 0TOOpa-
HBI, [JIyOOKO MPOAYMaHbI U KBaTU(UIUPOBAHHO OCYILIECTBIICHBI.

JlexuMoHHas ayAUTOPUS BO BCEX By3aX, KakK MpaBUiIo, CUIIBHO 3arpyskeHa. Ecre-
CTBEHHO, UTO JICKIIMOHHbIE OMBITHI HE BCET/Ia MOTYT ObITh B TEUEHUE TIEPEPHIBA MEKITY
JIEKLIMSIMU TIOJITOTOBJIEHBI U OTJIAXKEHBI Ha IEMOHCTPAIMOHHOM CTOJIEe (pU3ndecKoi
ayJIUTOPHH.



B pesynbTaTe MHOTOJIETHETO OMBITa Kadeapsl (GU3UKH CIOKUIIACH CIIeMYIOMast
TE€XHOJIOTUS MMOATOTOBKY J€MOHCTpaluuu. bpuia co3nana kapToTeka JICKIUOHHBIX Jie-
MOHCTpAIIU, B KOTOPOW CUCTEMATU3UPOBAHKI 110 pa3jieiaM Kypca PU3MKH BCe UMEIO-
IIMECS B HAIMYHUH IEMOHCTPAILIMOHHBIE OTBITHI.

Ha kaxn0ii kapTouKke NPUBOAUTCS Ha3BAHUE OMBITA, EM0 KPATKOE COAEPKAHUE,
PUCYHOK M YKa3aHUs JUIsl IEeMOHCTpaTopa. JIEKTop npu MOJAroTOBKE K JIEKIIUU OTOUpaeT
HY>KHBIE €MY JIEMOHCTPALINH, U IEMOHCTPATOP BIIMCHIBAET UX B KYpHAJI 3aKa30B Je-
MOHCTpauui. JleMoHCTpaTop 3apaHee 3HAKOMUTCS € 3aKa3aMHU U TOTOBUT JICKIIHOHHBIE
OTIBITHI.

Hacrosimee yueOHOe mocodue ¢ KpaTKUM OMMCAHUEM JIEKIIMOHHBIX JEMOHCTpa-
U MOKeT UTPATh POJIb KAPTOTEKM ISl JIEKTOpa, 0COOEHHO HaunHaroiero. Kak
MIPaBUJIO, OMUCAHUE KaXXI0TO IEMOHCTPAITMOHHOTO OMBITA COMMPOBOKIAETCS PUCYHKOM.
Bo mMHoOrux ciaydasx npuBoauTcst 00bsCHEHUE onbiTa. Eciu se Teopus omnbiTa 10CTa-
TOYHO TIOJIHO M3JI0’KE€HA B YUeOHHKAX, TAETCS CChUIKA Ha JIUTEPaTypy.

3a OoJiee yeM CTOJIETHIOI UCTOPHIO cyliecTBOBaHus Kadeapa duzuku HTY
«/lHenpoBcKkas MOJIUTEXHHUKAY pa3paboTaiia U MPUMEHIIAa MHOTHE YHUKAIbHbBIC JICKITU-
OHHBIE OMbITHI. Takue, HanpuUMep, KaKk 30HHBIE TUIACTUHKY JJI YIbTPa3ByKa, MOJsIpU3a-
IIMOHHBIE MTpU3Mbl Hukos1, ucnanickoro mmara, anuauackon gupmsl Kapr Leiice,
3JIEKTPOMArHuT ¢ MarHuTHOM uHayKuuen okosio 0, 1 T, BanHa I'tolirenca, BOJTHOBAs
MairHa J.Maxa u IpyTHe.

K coxanenuro, 1eMOHCTPAlTMOHHOE 000PYIOBaHUE yCTAPEBAET (PUINUYECKH U MO-
panbHO. CerogHsi MHOTHE BY3bl Y KpauHbl UMEIOT MPOOIEMBI C JICKIIMOHHBIMU (pr3nue-
CKUMHU JEMOHCTpAIUsIMHU.

OnHo u3 HanboJee CyIeCTBEHHbBIX 3aTPYAHEHUN 3aKIII0YaeTCsl B TOM, YTO Orpa-
HUYEHHOCTh (PMHAHCUPOBAHUS HE MTO3BOJISIET MHOTHM By3aM OCHACTUTh Kadeapsl Qu-
3UKHA COBPEMEHHBIM JEMOHCTPAIMOHHBIM 000pyI0BaHUEM, a2 00bEM BBHITTyCKa, HATIPU-
Mep, peanpusITiueM «YueOHas Texuukay (r. POBHO) feMoHCTpalinoHHOTo 000pya0Ba-
HUSI OXBATBIBAET TOJIBKO HEOOIBIION KPYT (PU3NUECKUX SBICHUM.

B 10 ke Bpemst ObICTpOe pa3BUTHE MOTYYaeT MYJIbTUMEIUNHAS TPOCKIUS U KOM-
NBIOTEPHOE MOJICTUPOBAHKE U, (DAKTUYECKH, TTOCTETICHHO TTApK CTapEIOIIEero JeMOH-
CTPAIIMOHHOTO 000PY/I0OBAHUS 3aMEHSIETCSI KOMITBIOTEPHBIMU cpencTBamMu. OTHAKO 3TO,
NO-HAIIEMy MHEHUIO, HE 3aMEHUT KUBOTO JIEKIIMOHHOTO OMbITA.

[To cnoBam Benukoro ¢gusuka J[>.K. MakcBesia «4em mporie MaTepuaibl UTko-
CTPaTUBHOIO OMbITA U YeM 00JIe€ OHU MPUBBIUHBI YUAIIUMCS, TEM ITy0XKe OH MoiMeT
UJIE0, KOTOPYIO JOJDKEH WILTIOCTPUPOBATh TOT OMBIT. BocnurarenbHas IEHHOCTh Ta-
KHMX OINBITOB 4YaCTO 0OpaTHO MPOMOPIIMOHATBHA CJI0KHOCTH MPUOOPOBY.

Bce uznoxenHoe mouepkuBaeT HEOOX0AMMOCTh COXPAHEHHSI HAKOIUICHHOTO B
HTY «/lnenpoBckas NOMMTEXHUKA» OIbITA, KOTOPYIO MPECIEAYET HACTOSIIEE U3aHUE.

3aMeTHUM, YTO HEKOTOPHIE OIBIThI, OTMEUCHHBIC B ITAHHOM MOCOOWHU 3BE310YKOMH,
MIPEACTABJISIIOT JIMIIIb NCTOPUUYECKHUI HHTEPEC, TT0I0OHO TOMY, KaK JIAMIIOBAs paioTeX-
HUKA MPAKTUYECKU MCUYE3JIa U3 MOJIb30BAHUSL.
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Yacrtp 1

OUBNYECKUE OCHOBbI MEXAHHUKHA
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1.1. BeKTOpPHBIN XapaKTep CKOPOCTH (OIIBIT C TOYUIOM)

Ilpuboper. Ha Bany »iekTpoJBUTaTENs YKpEIUIeH JepeBsSHHBIN mKkuB. K ero 60-
KOBOM MOBEPXHOCTH MpUKJIeeHa rpy0as HaxkaauHas Oymara. HanuibHuK.
Onwim. 1IpuBoasT B ObICTpPOE Bpalle-

HUE AJIEKTPOABUTATENb U TIPUKacaroTcs K 00-
KOBOM HAXKJIAYHOU MOBEPXHOCTH IIKHABA 2 3
HAMMMJILHUKOM (MJTH KaKUM-JTHOO CTEP)KHEM M3 1

3aKajeHHou ctanmu). [Iydok uckp BbUIETAET B
MeCTEe KaCaHHs HAIWJIbHUKA IO KaCcaTeIbHOM

o < o O

K OKPY>KHOCTH. 0 1 2 3
Oobvacnuenue onvima. CKOpoCTh MaTe-

pPHUAIBHOI TOUKH HANpaBJIeHa M0 KacaTeJbHOM

K TpaeKTopuu. Poip MaTepuaabHbIX TOYEK S 1 2 0 AL 220
BBIIIOJHAKOT PACKAJICHHBIC YaCTHIBI MCTAJLa.

Ykazanus ons demoncmpamopa. BkitoueHne 3JeKTpoABUraTeNsl OCYIIECTBIISIETCS TPEMsI ITPo-
HYMEpPOBaHHBIMU HITEKEPAMHU B TPU IPOHYMEPOBAHHBIX THE3/1a HA IEMOHCTPALIMOHHOM cTojie. Eciu
HOMEpa LITEKEPOB COOTBETCTBYIOT HOMEPAM PO3€ETOK, Bajl OyJeT KPYTUTHCS IPOTUB YaCOBOH CTPEIIKH,
€CJIM CMOTPETh U3 ayaUTOpUH. VI3MeHss1 HoMepa coelMHEHUH (HarpuMep, MEHsIsl MECTaMH 1B (a3bl),
MO’KHO 3aCTaBUTh MOTOP KPYTUTHCS B IPYI'YIO CTOPOHY.

TEXHUKA BE3OITACHOCTM. Onsit TpeOyer }_—-\
601b110H OCTOPOXKHOCTH. ONBIT 0053aTeIbHO TOKA3bIBa-
10T BABOoeM. OJIUH 4eJI0BEK (HalpuMep, IEMOHCTPATOP)
IPUKUMAET K O0JIBIIIOMY CTOJLy OCHOBAHHUE 3JIEKTPOIBU-
raress (ecau ero He NPUKUMaTh, OFPOMHasi CKOPOCTh
BpAIllEHUsl POTOPa MOKET IIPUBECTU K ITOBOPOTY CTATOPA B
IIPOTUBOMOJIOKHYIO CTOPOHY U MAJACHUIO 3JIEKTPOBUTa-
TeJNs co cToja). Bropoii uenosek (Hampumep, JIEKTOp) Ka-
CaeTcs 10 04YepeIN BPALIAIOIIEroCs HaXk/1aka B HECKOJIb-
KHMX MECTaX HalWJIBHUKOM, HE 3aropa)kuBasi CIIMHON Kap-
THUHY OT ayAUTOPHH.

[Tpwxumate HanwibHUK cinenyer BCJIE/]

HAITPABJIEHUMIO !!! Bpamenus. Ecau npuxats
Hagcmpeuy epawienuio, HAanUIbHUK 6bIPE6em U3 PyK | 1o-
cleAcTBUs OyAyT BecbMa nevyaibHbIMU. Ecnu 3Ty npoueaypy OyeT BHIIOIHATH B Ka4eCTBE BTOPOTO

ACMOHCTpAaToOpa JICKTOP, TO HAAO IEPC/ JIEKIIUEHN MMOKa3aTh €MY, KakK IIPaBUJIbHO CICAYCT ACPKATh
HaITUJIbHHUK.

1.2. IlenTpoOekHbIe cIbI HHepuMH. «beraomas nenouxka»

Ilpuboper. Ha nepeBsHHBIN KUB 3JIEKTPOABUTATENISI, OMTUCAHHOTO B TIPEIBITY-
IIEM OIIBITE, MIIOTHO OJEBAETCS METAJUIMYECKasl [IeNoYKa. 3BEHbs ATOM LIEMOYKH He-
00JpIIOr0 pa3mepa (= 8 MM) MO3BOJIAIOT €Ml MPUHATH (PopmMy OKpykHOCTU. Eciu ne-
MOYKY BBIJIOKUTH 110 OKPYKHOCTH, TMAMETP TOJTyUUBIIIETOCS KOJIbIla OyAET paBeH
npumepHo 25-30 cM. MOTOp CTaBsAT Ha Kpail JEMOHCTPAIMOHHOTO CTOJa, OJIMKHHUMN K
BXOJHOM aBepu. BkmrouaroT, cobmmromas npapuia onbita 1.1.
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Onwvim. Korja mKUB Ha Bajly 3J€KTPOMOTOPA YCTOMYHUBO PACKPYTHUTCS, LIETIOYKY
JIEPEBSHHOM TOIIEUYKOM CIIBUTalOT CO MIKMBA. L{ernoyka KaTuTcs mo cToily Kak ynpyroe
KOJIBIIO U MTPOOEraeT BECh JEMOHCTPAIIMOHHBIN cTON. B KOHIIE CTOJIa JIEKTOP MOKET
noMaTh IIENOYKY YKa3KO0#, €Clii XOpoIllo NoTpeHupyercsa. B npoTuBHOM citydae 11e-
MOYKa MPOCTO COCKOYMUT CO CTOJIa U C TPOXOTOM YIAJET Ha MOJl.

Oobvacuenue onvima. B nabopa-
TOPHOM (MHEPLHAIBHOM) CUCTEME OT-
cyeTa Ha 3BE€Hb LIETIOYKU JCHCTBYET
CuJla, HarpaBJieHHAs K LIEHTPY U CO-
oO1aroias yacTuiiaM IernoYky Hop-
MajbHOe yckopeHue. OHa siBisieTcs
YIPYTOM CUJION, BOZHUKAOIIEH B pe-
3yJlbTaTe PACTXKEHUS 3BEHBEB 11ETI0Y-
KH.

HabmronaTenb, HaXoAsIMUNCS BO BpallaloIeiicst cucTeMe oTcyeTa, KoTopas siB-
JI€TCsl HEMHEPLUAIIBHOM, EIaeT BBIBOJ, YTO HA 3BE€Hbs LEIIOYKU JECUCTBYET CUIIA
F =me’R, HanpaBJIeHHAas BIOJb PaJnyca OT IEHTPa, KOTOpasi YpaBHOBEIIMBACTCS
YOPYTroi CUIION HATsDKEHUS 3BeHbEB. E€ Ha3bIBalOT LEHTPOOEKHOM CUIION MHEPLIMH.

TEXHUKA BE3OITACHOCTM. Omnbit TpeOyeT 60IbI10H 0CTOPOKHOCTH. OTBIT MOKa3bIBa-
10T BJIBOEM (CM. YKa3aHHs K OMBITY C UCKpaMu). JlOIeuKy, KaKk ¥ HAllUWJIbHUK B TIEPBOM OIIBITE, CTABST
1O XO/1VY koneca, a He npoTuB xo1a. Llernoyka HU B KOEM ciIy4yae He JOJKHA MONacTh B YEJIOBEKA,
JUTSI 9TOTO BTOPOM IEMOHCTPATOP (JIEKTOP, HAIIPUMEpP) HE JIOJHKEH CTOSATH B INIOCKOCTH BpAIeHUS 11e-
MOYKH, & TOIBKO COOKY.

1.3. JleMoHcTpanus NPUHIUNA HE3ABUCUMOCTH JIBHKEHHU I

Ilpubopwr. ITpubop ¢ OTBEPCTUEM U CTATBHOM IJIACTUHYATOU NpykuHOM. [1pu-
00p KpenmuTcsi K MaJIOMY JEMOHCTPAIIUOHHOMY CTOJIY CTPYOLIMHOM. J[Ba AepeBIHHBIX
IapuKa OJJMHaKOBOTO JuaMeTpa U Macchl. [IpyxuHa yep>KuBaeT Mapuku OT MaJICHUs
B OTBEpCTHE MpHuOOpa.

Onwvim. Y 1apom J€pEBSIHHO-

I'0 MOJIOTOYKA 110 HU3Y MPYKHHBI
NEPICHINKYIIIPHO €€ MIOCKOCTH
(cM. pucC.) OTHOMY IIAPUKy CO00-
IIAETCSI TOPU30HTAIbHAS CKOPOCTh
U OH OyJeT Majath 1o mnapadose
Hpyroii mapuk, 0cBOOOIUBIIKCH
OT MPY>KUHBI, TAAACT BEPTUKATHHO

BHMU3.
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O0a mapuka najgarT ¢ OHOM BBICOTHI. 110 CTyKy IIapUKOB O MOJI AEJIAOT BBIBOJ
0 TOM, YTO OHH JJOCTHUTJIM TI0JIa OJHOBPEMEHHO.

Oobvacuenue onvima. JIeMOHCTPUPYETCS TPUHITUI HE3aBUCUMOCTH JIBUKEHUM.

[TpuHIINTT yCTaHOBJICH SKCIIEPUMEHTAILHO: €CITU TEJI0 Y9aCTBYET OJHOBPEMEHHO
B HECKOJIBKHX JABM)KCHUSX, TO KAXKJIO€ M3 HIX COBEPIIACTCS HE3aBHCHMO OT OCTAJBbHBIX.

[Iapuk, MOTYYUBIIHIA B HAYAJIbHBI MOMEHT BPEMEHU TOPU30HTATBHBIN M-
NyJIbC, COBEPILAET CIOKHOE JABMXeHUE. OH IBUKETCS TOPU30HTATIBHO C MIOCTOSTHHOM
CKOPOCTBIO (€CII COTIPOTUBIICHUEM BO3TyXa MPEHEOPETaroT) U OJTHOBPEMEHHO CBOOO -
Ho najgaeT. O6a ABMKEHMS He3aBUCHMBI JIPYT OT JIpyra.

BepTukanbHasi cCOCTaBIIAOMIAsA CKOPOCTH IIAPUKA U3MEHSIETCS HE3aBUCUMO OT TO-
ro, KakoB OBLJI MOTY4YeH Ha4alIbHbII TOpU30HTANIBHBIN nMitynbe. [loaTtomy Bpems cryc-
Ka 000uX MIAPUKOB J0 MoJia OYJET OAHO U TO k€. MBI yCIBIIIUM OJIUH yJap, a He J1Ba

yaapa.

1.4. 1-ii 3axon HbroTona. MHepumsi. BoiOuBanue KapTOHKU U3-110]1 IIAPHKA

Ilpuoopsr. Ha xapTOHKY, MOJ0KEHHYIO HA CTOMKY C YTIIyOJIeHUEM, KIIayT Me-
TAJUTMYECKUM MapuK. DTO MPOJENBIBAIOT TIIATEILHO, IS COOKY, TaK, YTOOBI MAPHUK
OKazaJics Kak pa3 HaJ YIiIyOJICHHEM.

Onpim. Eciy OTAHYTh MEJJIEHHO KapTOHKY PYKOH,
IapUK JBHKETCSI BMECTE C KAPTOHKOM.

IIpu pe3kom ynape npyKMHKOU 10
KApTOHKE OHA BBUIETAET, a IIAPUK OCTa-
HETCS U MajaeT B yriayOJieHue.

Oovacuenue onvima. llpu meaneH-
HOM BBITATMBAaHUYU KapPTOHKHU M3-TIOJI [1a-
pHIKa OH JIBUKETCS 3a KAPTOHKOM 3a CUET
cuibl TpeHus. [Ipu 3ToM Bpemst 1eCTBHS CHIIBI OOJIBIIOE U U3MEHE-
HUE UMIyibca mwapuka Ap = F,,, At 3HaUUTENBEHOE, OH JBUKETCS 3a
KapTOHKOU.

Ecnu cuna aeicTByeT Ha MOKOSIIIEECS TEJIO B TEYEHUE MAJIOTO ITPOMEKYTKA Bpe-
MeHU At, To ©3MEeHEeHHEe UMITyJbca AP MaJIo U TeJI0 OOJBIIONH MAcChl OCTAETCS B MOKOE.

1.5. 3aKkoH coxpaHeHUs UMITYJIbCA

Ilpuooper: Ha mitaTiBe HAa HUTKAX MOJBEIICHBI IIapUKU. Mex 1y AByMs Jepe-
BSIHHBIMHU IIAPUKAMU 3a)KaTa cTaiubHas nmpykuHa. [[lapuku cBsizaHbl MEeXIy cOOON HUT-
KOU, IPOTSHYTOM B OTBEPCTHS IIAPUKOB, IIPOCBEPIICHHBIE 110 JUAMETPY.
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Onvim. 1. Hutka
MePEKUTACTCS, U TIPYKUHA
pacTajKUBaET IIAPUKH,
KOTOpbI€ OTCKAaKMBAIOT Ha
paBHbBIC YIJIbI OT BEpTUKa-
71, a IpYy>K1HA TajaeT
BHU3.

&
®

7‘(i-nl

2. Eciim mponenatp
TOT € OMBIT, HO BMECTO OJTHOTO M3 JICPEBSHHBIX IIAPUKOB B35ITh CBUHIIOBBIN TAKOTO K€
JTMaMeTpa, TO TIOCJIE MEePEKUTaHNsI HUTKU CBUHIIOBBIN IIAPUK OTKJIOHSIETCS HEMHOTO, a
JIEPEBSIHHBIN - OTJIETAET HA OOJIBIIIOE PACCTOSTHUE.

Oobvacuenue onvima. llpyxuHa 1eCTBYeT ¢ OJIMHAKOBOM CHIION Ha 00a IIapuka.
Korga HUTh, CTSATUBAIOLLYIO PYKUHY, NEPEKUTAIOT, KAXKIBIA U3 HUX MOJy4aeT OJIUHA-
KOBBIU TI0 MOJTYJIIO UMITYJIBC, T.K. BEKTOPHAsl CyMMa UMITYJIbCOB IIAPUKOB J0HKHA OBITh
TaKOM ke, KaK U JI0 IEpEeKUTraHusl, T.€. paBHOU HYJ10. M3 BTOoporo 3akoHa HerotoHa
CIEAYET, YTO B CIy4ae OJUHAKOBBIX MAacC IIAPUKOB UX YCKOPEHUs OAUHAKOBHI. Eciu
MaccChl IIIAPUKOB Pa3HbIe, YCKOPEHHUS 00paTHO MPOMOPIIMOHATEHBI KX MACCaM.

Hpumelmuue AJI1 AEMOHCTpPATOpa. Hp}’)KI/IHy O4YCHb CUJIBHO HE C)KUMATh.

1.6. 3-ii 3akon HeloToHa. Tsixkenasi rupsi HA 0CKe

Ilpuéopwr. Jlocka, rupsi.

Onvim. CTyJIEHT JEPKUT
Ha ypOBHE I'PyAH Ha JIAJOHIX
BBITSIHYTBIX PYK TUPIO Ha JIOCKE.
JleMoHCTpaTop, BBIKAAB HEMHO-
ro, HEOXKMIAaHHO JJIs CTy/IeHTa
cHuMaeTt rupro. Ilpu aToM pyku
CTYJIEHTa HEMTPOU3BOJIHHO Jea-
10T PBIBOK BBEPX.

Oovacnenue onvima. 110 3-my 3akoHy HbproTOHaA rups AE€MCTBYET Ha JIAJJOHU C
CUJIOM, HANPABJICHHOW BHU3 U MPHWJIOKEHHOM K JIAJOHSIM.
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JlagoHu B CBOIO ouepe/lb JEUCTBYIOT Ha TUPIO (C JOCKOM) C TAaKOM K€ M0 MOAYJIIO
CHJIOW, HAIPABJICHHOW BBEPX Y MPUI0KECHHOM K JTIOCKE.

Ilpumeuanue. Jlagonu nOIKHBI OBITH OOpaIleHbl BHYTPEHHEH CTOPOHOH BBepX. bonbimMu nansramMu
PYK IOCKY HE 3aKUMATh.

1.7. 3-i1 3akon HbloToHa. /IBa tuHamMoMeTpa

Ilpuoopwer: nBa THAMOMETpA, IITATHUB.

Onpim. YKpenuTh TMHAMOMETPHI Ha TaTuBe. CLENUTh X
KpIOYKaMH. BepxHuii TMHaMOMETp MOKa3bIBAET BEC HUYKHE-
ro, a HWKHUM — CBOU BEC, T.€. MOKa3aHUs TUHAMOMETPOB
OJIMHAKOBBIE.

1.8. U3menenue umnyJibca. Muepuus rpy3a Ha
HUTH. ['Ups ¢ HUTKAMHU CBEPXY M CHU3Y

IlIpuooper: MTaTUB YHUBEPCAIBHBIN, MACCUBHBIN I'PY3
(rups) ¢ IByMs KpIOUKaMU — CBEPXY U CHHU3Y, MAJI0YKa, HUT-
KH.

Onwvim. Tsxenpld rpy3 MOJBENINBAIOT HA HUTH 32
BEPXHHI KPIOYOK. BHU3Y K Irpy3y HY>KHO MOJABECUTH TaKYIO
e TETIII0, KOTOpasi CBOOOJHO CBUCAET.

Ecin HamoTaTh KOHEI 3TOM HUTH HAa MAJIOYKY U PE3KO
JepHYTh BHU3 - OHa 0OOPBETCsI, a IPy3 OCTAHETCS] BUCETh HA
BEPXHEN HUTH.

Ecnu MeasieHHO TSAHYTh HUYKHIOIO HUTh, TO 00OpBETCS

BEPXHSISL HUTh U I'PY3 yHaJIET.

[TpumepoM U3 KU3HU CIIYKUT OOPBIB THOKOTO TPOCA MPH MOIBITKE PHIBKOM
CIABUHYTb C ME€CTa OYKCHUPYEMBII TPaHCIIOPT.

VYkazanue: 4To0bBI Tpy3 NpU NaJEHUN HE TPABMUPOBAJ PYKY, HAMaThIBaTh HUTKY Ha MaJIOYKY
CJICayeT OMKe K Kparo MmajJo4KHu.

)

Oovacnenue onvima. Korna HIKHIOIO HUTh PE3KO IEPTaroT, Bpe-
Msl B3aUMOJICHCTBUSL PYKH U HUTH MaJIO U TPY3 HE YCIIEBAET U3MEHUTh
CBOM UMITYJIbC, COXPAHSET COCTOSTHUE MOKOS.

Korpaa HatspkeHre HUTH YBEJIMYMBAETCS TOCTENIEHHO, BO3/IEHCTBHE
JUTUTCS OOJIbIliee BpeMsl U Ipy3 MpuodpeTaeT ckopoctb. M3 pucyHka Buj-
HO,uTO0 11 =T> + P.

Orcroga T1 > T, Ilpu MmenjieHHOM HATSIZKEHMH HUKHEH HUTH B
HEKOTOPBII MOMEHT BpeMEHU 71 JOCTUTAET NMPEICTbHON BETMUUHBI [ max
B aToT MOMEHT BpeMeHH 7> eme MeHbIIE Tmax [103TOMY HMKHASA HUTH
He o0pbIBaeTCsl.
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1. 9. UuepTHOCTB TeJl. JIoMaHMe MAJKH B OYMaKHBIX KOJIbIAX

Ilpuébopwr: mTaTuBbl, YeThIpe OyMaXkKHBIX KOJIbIIA, IEPEBSIHHAS peilka, METaJlIH-
YeCKUU NpyT (KyCOK apMaTyphl JIJIUHOM
70 cm, tuameTpoM 1 cm).

Onvim. MeneHHO HAXKUMAIOT J10-
CTATOYHO TSKEJIBIM METAJTUYECKUM
IPYTOM Ha CepeIuHy pelKu. ITO TPUBO-
TUT K pa3pbIBy 0JHOTO U3 KoJel. [Tocie
ATOr0, BCTABUB HOBBIE KOJIbIIA, N30 BCEX
CHUJI C pa3Maxy yIapsioT ocepeuHe peil-
ku. Teneps peiika JomaeTcs, a KoJiblia
OCTAIOTCS LEIBIMH.

JIeMOHCTpHUpYyETCS NHEPTHOCTH TEIL.

Ykazanue. bymaxxHple KOJIbIIA INUPUHOU
3 cM BBIPE3a0T U3 BaTMAHCKOM OyMaru U cKJieu-
BAIOT.

1. 10. Yaap mapoB: HeHTPAJbHBIA a0COJIOTHO YIIPYTUil

IIpubopsl. Ha ciennanbHoi cTOMKE OMGUISIPHO MOABEIICHO HECKOIBKO OMILITHU-
apAHbIX I1apOB.

Onuvim. lllapvl oounaxosoii maccvl. BHayane ocTapisOT TOJIBKO JIBa LIapa.
OcranbHble aKKypaTHO MOJHUMAIOT Ha BEPXHIOIO YacTh CTOMKH. Tyza K€ OTIPABIISIIOT
Y J1Ba TUIACTWJIMHOBBIX 111apa.

OTKJIOHHB OJIMH U3 IAPOB, OTITYCKAIOT
€ro. Y 1apuBIIKACH O BTOPOH 11ap, MEPBBIN 1Iap
OCTaHaBJIMBAETCS, & BTOPOU OTKJIOHSETCS I10-
YTH HA TAKOE K€ PACCTOSHUE - IPOUCXOJAUT
oOMeH ckopocTsiMU. B 3ToM MecTe onbiTa Jie-
MOHCTPATOP JIOBUT PYKON OTKIIOHUBILIHMICS
BTOPOU Iap U 0OBICHIET PUHKY MpOIIECCa.
3aTeM OTITyCKAaeT BTOPOM LIap, OH yAapseTcs O
MIEPBBIM U OCTAETCS HA MeCTe. Tak OHU MMooYe-
PEIHO OCTAHABIIMBAKOTCA M OTCKAKUBAKOT. [locie nByx — Tpex ynapoB mapsl HaJ0 OcTa-
HOBUTb, T.K. B P€3YyJIbTATE HE BIIOJIHE LEHTPAIBLHOIO y/1apa MIAPbl HAUMHAIOT pPacKavyu-
BaThCSl.

Ecnu oTtBecTr 06a mapa B CTOPOHBI HA Pa3HbIE PACCTOSIHUS U OTITYCTUTh, IIPOUC-
XOJIUT OOMEH CKOPOCTSIMHU.

3aTeM OepyT Tpu 1iapa oAMHAKOBOU Macchl. OTKJIOHSIOT KpaiiHuii map. [locie
yAapa OTCKaKUBAaET AP, BUCALINMI C IPOTHUBOIOJI0KHOTO KOHIIA LIETIOYKH 11apOB, a BCE
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OCTaJIbHBIE OCTAIOTCSI HA MECTE (BBITIOTHIETCS 3aKOH COXpaHEeHUS UMITyJbca). Ecimu oT-
KJIOHWTB JBA IIIapa, TO MOCJIE yapa OTCKaKMBAIOT TOXKE JIBa I1apa.

Haxkoner1, OTKJIOHSIOT YeThIpe U3 MATH apoB. Ha MecTe ocTaeTcst ouH.

[Tocne aToro 6epyT dsa wapa pasnoii maccol. I1pu ynape manoro mapa o 60J1b-
IO MaJIbIi Iap OTCKaKWBaeT 0OpPaTHO C MEHBIIEH CKOPOCTHIO, & OOJIBIIION map OT-
KJIOHSIETCS He3HaunuTebHO. [Ipu ymape 6011100 mapa 0 Majblid Maphl ABUKYTCS B
OJTHOM HaIpaBJICHUH, HO C Pa3HBIMH CKOPOCTSIMH.

Vkazanue. Hepeﬂ OITBITOM HeO6XOI[I/IMO THIATCJIbHO BBIPOBHATD JIUHUIO YEHMPOES ULapoe6 U
0CMABUMb MEHCOY Wapamu 04eHb Maable 3a30pbl, TOJAKPYIUBAs UK OTIyCKas UX OudusipHbIe
noaBeckl. OOBIYHO MPUOOP BBIHOCAT B ayIUTOPHUIO 3apaHee, YCTAHOBKY IIEHTPUPYIOT HA JEMOHCTpA-
IOHUOHHOM CTOJIC U 0osIbIIIE [0 ITOKa3a HC NCPCABUTALOT.

1.11. Yaap miapoB: HeHTPaJbHbIH a0COJIOTHO HEYNIPYT i

Ilpuooper. Ha Toii ke cTolike, Ha KOTOPOM BUCAT OUJUTHApIHbIC MIAPHI (OIBIT
1.10), noaBermeHs Ha OUPUIAPHBIX TOBECAX JIBA TUTACTHIIMHOBBIX IIapa TUaAMETPOM 4-
5 cM. B nonoxeHnn paBHOBECHS LIaphl CJIETKA KacarTcs IyT Apyra.

Onwvim. OTBOJAT OIMH IIAP B CTOPOHY U OTIycKaroT. [Ipu yaape mapsl cinuna-
FOTCS M IBUJKYTCSI BMECTE.

Vkazanue. Ecnu onbIT AAaBHO HE ITOKa3bIBaJIN, INTACTUIINH MOKET IMIOACOXHYTh, U IIAPbI ITIOKPbI-

BarOTCsA TBepﬂOﬁ KOpO‘lKOﬁ. ITonesno nepea OIbITOM CJICTKA HAarpCTh IIaphl Cpreﬁ TCIJIOT'O BO3ayXa
HJIA OOJIBIIICH X MIACTUYHOCTH.

1. 12. Kocou ynap. CtajibHOI HIAPUK NAJAAET HA CTAJIBHYIO ILUIUTY

YIJIOB, BBIPAXXEHHOM B rpanycax. [lnura, Ha KOTOpyro BEPTHU-
I KaJIbHO Yepe3 HaMpaBJISIOINIYy0 TPYOKY MajiaeT MapuK, MOXKET
I MOBOPAYMBATHCS U (GUKCUPOBATHCS BUHTOM. [leprieHiuKyis-
I POM K IUTATE CITY>KUT COBMEILICHHAS C IUIMTOMN CTpeJIKa-

+ yKazarelb. YTOJ MEXAy NEePHEHANKYIIPOM K TUTUTE (CTpe-
I

1

Hv Ilpuébopel. CriennanbHbIi TpuOOp CHAOKEH IIKATION

[ES—

KOM) ¥ BEPTUKAJIBIO MO OMPEACIICHUIO €CTh YTIOJl MaJeHHUS.

Ecnu nonarate yaap abCoJIFOTHO yIPYTHM, CIIPAaBEIIUB
3aKOH: «yTOJI IAJEHUs PABEH YIIIy OTPaXEHUs». DTOT 3aKOH
Y TIPOBEPSIOT HA OTBITE.

Onpim. Y cTaHaBIMBAIOT MENIOYEK, B KOTOPBIH JIOBSIT
IIAPUKH, 10 TIKaJIe Mpudopa Ha 080UHOIL Y201 NO CPAGHe-
HUIO ¢ Y2/10M RAOEHUA, OTCUUTBHIBAEMBIN IO IIKAJIE.

(Hampumep, yroi, KOTOpbIii 00pa3yeT cTpenka ¢ Bep-
TUKabIo, paBeH 30°. OTcueT yria uaeT oT Hyjs CBepxy. Toraa Aep:karesib Menouka
HaJ0 YCTAaHOBUTH Ha yroj 60°, 1 3aKpenuTh BCE BUHTHI).
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YcraHaBauBaOT YTJIbI 1 JIOBAT OAWH IIapUK TOYHO B MCIIOYCK. OHYCKaIOT 3aTcM

noapsa HECKOJIBKO IApUKOB — W BCC MMaJ1ar0T B MeIIoyek!

Vkazanue. Ilpubop ycTaHaBIMBAIOT CTPOTO MO OTBECY.

Oovacnenue onvima. B cinyyae, korga CUibl Tpe-
HUS1, BO3HUKAIOIINE IIPU CKOJIBXECHUH IOBEPXHOCTH IIapa
110 IIJIACTUHE, OYCHb MaJbl 110 CPAaBHECHHUIO C YIIPYTUMHU CH-
JaMu, MOKHO IpeHeOpedb IeUCTBUEM CHII TpeHUs. B oT-
CYTCTBHE CHJI TPECHHUS KacaTeJIbHAs K INIACTUHE COCTaBIIA-
fomast UMITyJIbca mapa p. 10 U II0CJIe yapa He U3MEHSIET-
ca. HopmanpHas ke cOCTaBISAIONIAs UMITYJIbCA TOJIBKO Me-
HSET 3HaK, a M0 BEJIMYMHE HE U3MeHsieTcs (T.K. yaap moJsa-

raercs adCOIIOTHO yIpyruM). B uTore cTaHOBUTCS CIIPAaBEIJIMBBIM 3aKOH OTPAXKEHHUS O,

:a'

1.13. CkaTpIBaHHE HIAPUKA 10 <KMEPTBO MeTJIe»

Ipuboper: xenob c netnéu, mapuk.

Onwvim. bepyT mapuk U CKaThIBAIOT €T0 10 KeI00y
C Pa3IMYHOM BBICOTHI. ECIM IMyCKaTh C BBICOTHI, MEHBIIIEN
2R, mmapuk He MPOXOAUT OKPYKHOCTh. Eciu myckaTs ¢
BBICOTHI pOBHO 2R, IMIapuK TOXE CpbIBACTCS C METIH, T.K.
HIapUK MPUOOPETAET CKOPOCTh, TUTIOC PA0OTAIOT CUJIBI
TpeHUS. 3aTeM CKATBIBAIOT IIAPUK C BBICOTHI, paBHOH 2,5
R. [1pu 3TOM 1mapuk ABUXKETCS O OKPY>KHOCTH O6€3 OTPHI-
BA B BEPXHEHN TOYKE METIN

"MeprtBas netis" mpuMeHsIeTCs I JEMOHCTpaIluN

IR

d |

nepexoia MOTEeHIIMaIbHON SHEPTUH TeJla B YHEPTUIO Ka4eHUS (CYTIEepIO3UIIUIO MOCTYTa-

TCJIBHOI'O X BPAallldaTCIBbHOI'O I[BI/I)KCHI/ISI).

Oobvacuenue onvtma. YtoObl HANTH MUHUMAJIBHYIO BBICOTY H, C KOTOPOI J10J1-

JKCH CKATbIBATLCA IIAPUK, yTOOBI OH HE COpPBAJICA B BCpXHeﬁ TOYKC IICTJIN, BOCIIOJIbB3Y-

€MCsl 3aKOHOM COXPAaHEHHMSI SHEPTUH.

ANNANNNEYNK

ITorennuanbHas SHEPrus mapukKa
Ha BbIcOTe H JOJDKHA OBITH paBHA CYyM-
M€ KHHETUYECKOMN U MOTECHIMAIIbHOU
SHEPruil B BEpXHEW TOUYKE MeTNIH (Ha
BoIcOTE 2R):

2

mgH :m;/ +mg2R.. (1)

YtoOsI onipenenuTh CKOPOCTh B
BEPXHEH TOUYKE METIN, MPUMEHUM BTO-
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poiu 3axoH HeroTona. Ha mapuk B BepxHel TOUKe MEPTBOM NETIMU AEUCTBYIOT CHIIA Tsi-

KeCcTu Mg 1 cuiia peaknuu netiu R. Ux cymma cooO1iaer mapuky HopMaiabHOE YCKO-
2

peHue —:
%
VZ
mg+R= m= 2
B momeHT otpbiBa R = 0, Torma v2 = gR .
OKOHYATEJILHO UMEEM
2
H>2R+  —2r+R_3p (3)
29 272

JIns mtrocTpanu MOKHO paccka3ath 0 "MepTBOM neTie" JIETUUKOB.

1.14. Moaejib CHJ1 M MOMEHTOB IIPU BPAaIlleHMH TBEPAOI0 TeJIa BOKPYT
HENMOJABHKHOU OCH

ITokaszaHbl BEKTOP CHJIbI, AEUCTBYIOIIECH Ha
I-10 YaCTHILy, €r0 COCTABJIAIOIINE 10 OCSIM U
MOMCHT UMITYJIbCA |-H YaCTHIIBI.
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1.15. Masithuk O0epoOeka

Ilenb onvima. IlpoBepka ypaBHEHHUS BpalllaTelib-
HOTO JABWKEHUS a0COTIOTHO TBEPAOTO TEJIa OTHOCH-
TeNbHO HemoaABWXHOU ocu M =1 &.

Ilpuoopwr: mastauk O0epOeka, rpy3bl, CEKYHI0-
Puc. 29.2. Mep.

Onpim. MassTHUK UMEET ABa IIKKBA PA3HOTO
panuyca. MasiTHHK paCKpy4MBaeTCsl OJTHUM WM HECKOJIBKUMU Ipy3amMu. M3mMeHss Ko-
JUYECTBO IPY30B U pajuyc (IJIe40) MIKKMBA, HA KOTOPOM HAMOTAaH LIHYp, yOexaaeMcs,
YTO YTII0OBOE YCKOPEHUE € MPOMOPIMOHAIBHO MOMEHTY cHJibl M.

VYrioBoe yckopeHue 00paTHO MpONMOPIUOHATIBLHO KBAJpaTy BPEMEHH, 32 KOTOPOE
rpy3bl POUIYT OT Kpasi AEMOHCTPALMOHHOTO CTOJA JI0 oda. BpeMs MOXHO n3MepsTh
JEMOHCTPALMOHHBIM CEKYHIOMEPOM.

Macca Bpaiaromieicss KpeCTOBUHEI € Tpy3aMu ojiHa U Ta xe. Ho oHa mo-paznomy
pacopeneneHa B AByX onbITax. YeM ganbliie OT OCH BpalleHUs] COCPEAOTOUEeHa Macca
TeJla, TEM TPYIHEE PACKPYTUTh KPECTOBUHY IIPU BO3JACHCTBUU MOCTOSIHHOW CUIION,
HMMEIOIIEH OHO U TO XK€ IIJIeY0 — PaJNyC IKUBA, HA KOTOPBII HAMOTaHA HUT.

N3meHsist paccTosTHUE TPY30B Ha CTEPXKHAX MasTHUKA OT IIEHTpa MPU OJTHOM U TOM
K€ MOMEHTE CHJI, yOeXKIaeMCsl B TOM, YTO YIJIOBOE YCKOPEHHE TEM MEHbIIIE, YeM O0JIb-
1€ MOMEHT MHEPLIUH.

1.16. CkaTbiBaHU€e IUJIMHIAPOB ¢ HAKJIOHHOM
TUIOCKOCTH

Ilpubopwei: 1Ba MIMHAPA — MMYCTOTENBIA METAILIAYE-
CKHMH M CIUIOIIHOW JE€PEBIHHBIN — OJMHAKOBOM MAaCChl U OJI-
HOro paaunyca. HakiionHas mimockocTts. JInHenka.

Onwvim. bepyT 1Ba WIMH]PA, IPUKIAJBIBAIOT UX APYT K
JApYTry OCHOBaHUSIMU U NTOKAa3bIBAIOT, YTO BHELIHUE PAINYChl Y HUX OAUHAKOBBI. JINHEN-
KOI HaBepXy HAKJIOHHOM IJIOCKOCTHU yJIEP>KUBAIOT OT JABMKEHUS 00a IMIIUHPA.

CrpammBaroT ayJuTOPHUIO: KaKOW paHbIIle CKaTUTCs, eciii yopats auHeiky? (B 90%
CIIy4JaeB OTBET — XKEJE3HBIH. ..). BHe3amHo yOuparoT nuHelKy. JlepeBsSHHBIN 0OTOHSET.

Oobvacuenue onvtma. MOMEHTBHI BpalllatOIINX CUJT (MOMEHT CUJIbI TSXKECTU OTHOCH-
TEJIbHO MTHOBEHHOM OCH, TPOXOASILEH Yepe3 TOUKY KacaHus) B 000X CIIy4asix OJuHa-

KOBGLI, TdK KaK 'y obomnx HMUJIWHAPOB OAWMHAKOBLBIC MACChl U paaANYyChI. MoOMeEHTHI HHEP-
2

o o mr
OHUH PasHBIC - ACPCBAHHBIN UMCCT MCHBIIIMKY MOMCHT MHCPIIUHU (T ), 4CM MCTAIJIINYC-

ckuit (mr?). I3 0CHOBHOTO ypaBHEHHSI TUHAMUKH BpallaTeIbHOTO ABH)KEHUS TBEPIOTO
Ttena M = le cnenyert: |, = = |,,€y, YTJIOBBIE YCKOPEHUS, TOITOMY, TOXKE PA3HbIE: €; >
€v (JIEpEeBSTHHBIN OOTOHSET METATIMYECKH ).
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1. 17. Ckambs KykoBckoro. CTyaeHr ¢
raHTeJAMHA

Ilpuéoper. Cxamps JXykoBckoro - matdopma B
dopMe Kpecia, KOTOpas MOXKET CBOOOIHO BpaIiaThCs
BOKPYT BEPTUKAJIHLHOW OCH HA MOAIITUITHUKAX, TAHTEIIH.

Onvim. 1. CtyneHT cagutcs Ha ckamblo. CKkaMmbsi HE
Bpamaercs. Jlepka Ha BBITAHYTBIX BIIEpEe] pyKax raH-
TEJIH, CTYJAEHT PE3KO MOBOPAYUBAET PYKU C TaHTEISIMU
BJIEBO (BIPaBO), CKaMbsl MPU 3TOM MOBOPAYMBAETCS B
JPYTYIO0 CTOPOHY - BIIPABO (BJIEBO).

2. CTyIleHT JEp>KUT PYKU C TaHTEISIMHU, pPa3BelICH-
HBIMU B CTOPOHBI. J[eMOHCTpaTOp MPUBOJIUT CTYACHTA B
MeasieHHoe BpaieHue. [lo komanae neMoHcTpaTopa CTyIeHT ObICTPO MPUKUMAET raH-
TeIW K TPYAH, JOKTH OIyCKaeT, KaK TOBOPST CIOPTCMEHBI, «rpymnmupyercs». Benen-
CTBHE YMEHBIIICHHS MOMEHTAa WHEPIMHU CUCTEMBI YIJIOBas CKOPOCTH BpAIICHHS PE3KO
YBEJIIMYUBACTCSI.

[To chenmyromieil kOMaHIe CTyIEHT CHOBa paccTaBiisieT pyku. CKOpOCTh BpaIleHHS
YMEHBIIIAETCSI.

MO>KHO TOBTOPHUTH OMBIT CHOBA.

Oovacnenue onvima. MOMEHTHI BCEX BHEIIHMX CHJI MOYKHO CUMTATh PABHBIMH HY-
J10. MOMEHT CHJIBI TSKECTH YE€JIOBEKA paBeH HYJIO, T.K. LEHTP €ro TSHKECTHU PAcIolio-
KEH Ha ocH BpamieHusa. CuiamMu TpeHHs B MOAIIMIHUKAX U CUJIAMH COMPOTHBIICHUS
BO3/lyXa BCJEACTBHE MX MaJOCTH MOXHO mpeHeOpeub. [loatomy epawamenvhuviil um-
nyave (Momenm umnyiawvea) cucmemul lo donscen ocmasamvcs nocmosnnuim. Kakue Obt
BHYTPEHHHUE JIBUYKEHUSI HE COBEpPLIAINCh, BHYyTPEHHUE CUJIBI HE MOTYT U3MEHUTh Bpa-
IaTEJIBbHOTO UMITYJIbCA CUCTEMBI.

Vraszanue. HeobxonuMo cienuTs 3a TeM, 4TOOBI TAHTENU MPH PACKPYUYHMBAHUU C Pa3BEACHHBIMHU
pyKamH He 3aJIeBajIi 3a CTEHKY U HE TPaBMUPOBAIH JIEMOHCTpATOpA.

1.18. Ckambsa KykoBckoro. CTyeHT ¢ KoJie-
coM

Ilpuoopwr. Cxambst JKyKOBCKOTO, BEJOCHIIEAHOE KOJIE-
co.

Onwvim. {15 neMOHCTpaluu BEKTOPHOTO Xapakrepa 3a-
KOHA COXPaHEHHUs BpalllaTeIbHOTO UMITYJIbCa B PYKH CTY-
JIEeHTa Ha He Bpamiaronieiics ckambe JKyKoBCKOro nepeza-
€TCSl BEJIOCHUIIEIHOE KOJIECO, YTSKEJIEHHOE M0 000ay AJis
YBEJIMYEHUS €ro MoMeHTa uHepuuu. Koneco aepxar nBy-
Ms pyKaMmH Tak, 4TOOBI OCh €r0o BpallleHUsl Obliia HampaB-
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JeHa BepTuKaiapHO. Hampumep, J1eBoi pykoil epkat pyuky 1, mpaBoil — pyuky 2 Tax,
4TOOBI OHA ObLIa CBEPXY Kojieca (CM. pUC. KoJieca).

JIeMOHCTpaToOp CHJIbHBIM PBHIBKOM PACKPYUYMBAET KOJIeCO. TeM caMbiM CHUCTEME CO-
oOII1aeTcsi HEKOTOPBIM BpalllaTeIbHBIM UMITYJIbC L (HampaBieHHBIN, HanpuMep, Kak Ha
PUCYHKE, BEpTHKaJILHO BBEpX). Bech BpalliaTeibHbIA UMITYJIHC COCPEAOTOUYEH B KOJIECE.

[To komaHe TeMOHCTpaTOpa cmyodenm nepesopasusaem xoneco na 180°. Jlns sroro,
OCTaBJISIl HA MECTE PYUYKy 1, MOBOpayMBaeT pydyKy 2 Tak, 4TOObl OHa OKa3ajlach CHU3Y
KoJieca.

Tenepsr HampaBlIeHHE BpalIEHUsI KOJECa OTHOCUTENBHO CKAMbU U3MEHHUTCS HA IMPO-
TUBOMOJIOKHOE, W BpalllaTeNIbHbIN UMITYJIbC Kojieca OyeT Tenepb HampaBieH BHU3. To-
I71a CMYO0eHm CO CKaAMbell HaYuHaAem 6pauiamsbca 6 NPOMUBONOSIONCHYIO 6PAULEHUIO
KoJleca cmopoHy TaK, 4ToObl CyMMa BEKTOPOB BpallaTeIbHOIO UMITYJIbCa CTYAEHTa CO
CKaMbE€il U BpaIIaTEIbHOTO MMITYJIbCA KOJeca JaBaja MPEeXXHUI BEKTOP BpallaTeIbHOTO

UMITYJIbCA.
Ewe ooun eapuanm onvima. CTyeHt ynupa-

€T B MPSDKKY Mosica Ha )KUBOTE PYUYKy | KoJeca, u
JIEPKUT JIEBOM PYKOH KoJieco 3a pyuky 2. JleMoH-
CTpaTOp PaCKpy4HUBAET KOJIECO PE3KUM JIBUKECHU-
€M U IIPOCUT CTYJIEHTa MPaBoil CBOOOAHON PYKOM
CXBaTUTHCS 32 0001 BpaIlArOLIErocs Kojeca u

TakuM 00pazoM octaHoBHTH ero. ([lepex sTum cHauaza Ha HEMOJIBMKHOM KoOJIece, a 3a-
TEM Ha MEJJICHHO BpaIllaroeMcs CTYIeHT TPEHUPYETCSl B OCTAaHOBKE KoJieca TakK, 4To-
OBl XBaTaThCA 32 0001, a He 3a cruIlbl). [locie ocTaHOBKM KoJieca CKaMbsi HAUMHAET
BpAaIIaThCs B Ty KE CTOPOHY.

OOBsIcHEHHE OITbITa CM. B onbiTe 1.17.

Vkaszanue. lepen npoBeneHreM oIbITa ¢ IEPEBOPOTOM Kojleca HEOOXOIUMO MOTPEHUPOBATH CTY-
JIEHTa NIEPEBOPAYNBATH HETIOABUKHOE KOJIECO.

1. 19. boasbuoii rupockon. [peneccus

Ilpubop. JeMOHCTPallMOHHBIA TUPOCKON C TOPU3OHTAIBHOM OCHIO BpPAILIEHUS, KOTO-
pBIil pacKpy4yuBaeTcsi 3JeKTpoMoTopoM. Omopa ocH THpOCKoma IMO3BOJISIET €My Bpa-
AThC BOKPYI BEPTUKAIBHOM W TOPU3OHTAJIBHOM OCEH, MPOXOMSAIINX YEpe3 TOUYKY
OTOPBHI.

Onwvim. Céoticmeo ypaBHOBEIIEHHOTO THPOCKOIA COCTOUT B TOM, YTO €ro OCh CTpe-
MUTCSl YCTOWYHBO COXPAHAMb 6 NPOCMPAHCMEe HNPUOAHHOe el NepP8OHAUYANIbHOE
HanpaeeHue.
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Bnauane Ha He pacKpy4eHHOM TH-
pPOCKONE TMOKa3bIBAIOT, Kak MpuOop
MOET CBOOOJHO BpaIllaTbCsi BOKPYT
TOPU30HTAJIBHOM U BEPTUKAJIBHOMU
0Cel — OCh HEIMOABU>KHOI'O TMPOCKOIa
MOKaYUBaIOT PYKOM BBEpX-BHU3 U
BIIPaBO-BJIEBO.

3arem BKIO4YarOT MoTOp. IlnaBHO
THpOCKON Habupaer o6opoThl. YUmcio
00OpPOTOB JIEKTOP CYUTHIBAET BCIYX CO
mKansl npudopa. PackpyuuBas rupo-
CKOM, JIEMOHCTpPATOp MpPUIEPKUBAET
PYKOU TJIaHKY C MPOTUBOBECOM B Ka-
KOM-IHOO ~ OJHOM  HalpaBJICHUU
(HanpuMep, HampaBJIsIs Ha CHIAIICTO B
ayUTOPUU BBIOPAHHOTO CTYJICHTA).
Korna rupockon HabGeper 000pOTHI,
OUYEHb JIETKO NMPHUKACAIOTCA YKAa3KOH K
IUTaHKE ¢ MpoTuBOoBecoM. OHa 3acThI-
Ja HenoABWXHO. (JIEKTOp KOMMEHTH-
pyeT: «3ITO MNPUHIUI aBTOMUIIOTA —

M F L,
! i
[ I 7 COXPaHSTh 33JJaHHOE HATPABJICHHE ).
Oovacnenue onvima. Ceoucmeo TUPOCKOIA
MPOSIBIISIETCS, KOTJIa HA €r0 OCh HAaYMHAEeT JeH-
Puc. 1. CTBOBaTh CHJIA, CTPEMSIIASICS TPUBECTH OCh B

JIBUKCHHUE.

[ToxeiicTByemM Ha OCh HEKOTOPOU TOPU3OHTATIBHOM cuioi F (puc. 1) (MOXHO cierka
MO/ICMCTBOBATh KOHIIOM YKa3KH TOPU30HTAIBHO Ha poTrBOBec). Kazamock Obl, OCh Tu-
POCKOIIa JJOHKHA MMOBEPHYTHCS BIIpaBo. Tak ObLI0 ObI, €ciii OB THPOCKOII HE BpaIIacs.
Bpamaronuiics e rTupoCKOIl MOBEPHET CBOKO MPAaBYIO YaCTh B MEPIEHAUKYJISIPHOM JIN-
HHUM JACUCTBUS CUJIbl HAITPABIICHUU — BBEPX B BEPTUKAIBHOM INIOCKOCTH.

Takoe MOBEJICHNE TUPOCKOTIA Ha3bIBACTCS
2UPOCKO- nuyeckum agpgpexmom. J{Brxenue
KOHI[a OCH TUPOCKONA MPOUCXOANT HE B
HaTpas- T o JICHUY CWJIBI F, a B HanpaBIeHUH MO-
MEHTa cwitsl M.

Ecnun T TeNneph MOACUCTBOBATh HA OCh TUPO-
cKomna cwiioit F B BepTUKalIbHOM Harpas-
JICHUH Puc. 2. (puc. 2. mpolile HaJIaBUTh CJErKa
BEpTH- KaJIbHO BHU3 HA MPOTHUBOBEC), TO €r0

oCb OyJIeT MOBOPAYMBATHCS B TOPU3OHTAIBLHON MIIOCKOCTH.
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Bpatuenue ocu rupockorna noj IeMCTBUEM CUIIbI Ha3bIBaeTCs npeyeccuen. 1lepensuras
YPaBHOBELIMBAIOIINI IPYy3-IPOTUBOBEC OJIMKE WM AAjIbLIE OT TOUKH ONOpPBI (3TO PABHO-
CWJIBHO MOCTOSIHHO JIEUCTBYIOLIEH Ha OCh TMPOCKONA BEPTUKAIILHO BHU3 (BBEPX) CUJIE),
HaOJII01aeM MPELIECCHIO OCH TO B OJIHY, TO B JPYI'YIO CTOPOHY.

VYkazanua. I1opsiiok BKIIIOYEHNS U BBIKITIOUEHUS CTallMOHAapHOTo rupockona. 1. [IpoBeputs, BKIIIOUEH
1 «Perynarop ckopocT». 2. Y CTaHOBUTB OCh BPALIEHUSI THPOCKOIIA B TOPU30HTAILHOM ITOJIOKEHUU U
YPaBHOBECHUTS IUIaHKY Ipy30M. 3. Bximrouuts B pozetky 220 B Ha geMoHcTpaimoHHoM croiie. 4. Haxarb
KpacHYIO KHOIIKY «CeTb»

5. YBenmm4uBaTh CKOPOCTh BpallleHUs THpockomna «Peryistopom ckopocti» 10 6000 06/MuH.

6. MennieHHO yMeHbIIaTh CKOPOCTb BpalleHus1 «PerynsaropoM CKOpOCTH» /10 MTOJTHON OCTaHOBKHU.

7. BeikimounTs «Perynarop ckopocti». Haxars kpacHyro KHONKY «CeTby». BBIKIIIOUNTD U3 PO3ETKU.

1.20. Manble rupockonbl apuanuonnsie. [lpeneccus

IIpuéopwr: 1). Ilpeobpa3zoBarens HanpspkeHus [TAT-1D. [IpengnaznadeH st
npeoOpa3oBaHus MOCTOSTHHOTO HanpsbkeHus 24 - 28 B B nepemeHHoe TpexdazHoe
HaIpspKeHne 3 X
36 B x400 I'tr. gos
NUTaHWS aBUATO-
pu30HTOB. KOH-
CTPYKTHBHO CO-
CTOWT U3 JIBYX Y3-
JIOB: DJIEKTPOJBHU-

B pozetky Ha cTONE C
" LU
HAOIIHCEHD " _ S50 B

raTens NOCTOSH-
HOI'O TOKa U T€He-
paropa nepeMeH- ABHANHOHHLIA

HOT'O TOKa, COE/IH- THPpOCKOO

HEHHBIX 001IMM BasioM. [IprMeHsieTcst Ha camolieTax ¥ BepToieTax. 2). ABUALIMOHHbIE
rupockonsl - 3 wT. [lepekmovarens. CoeAMHUTENBHBIE TPOBO/IA.

B nemoncTparopckoii aynutopun Ha Beipsimutesnie KOO -8 BeictaBisercs ’
HanpspKeHue B po3eTky Ha cronie 27 B (3 A).

Onvim. Coenunsisa pazbeM, uaymuii ot [TAI'-1®, ¢ Mmanbim
TUPOCKOITOM, PaCKPYYHBAIOT THPOCKOIIBI TIO 04Yepein. 2 pacKpy-
YEHHBIX THPOCKOIIA TIEpPeIaroT Mo psaaam. [IpenararoT cirymrare-
JISIM B3SITh TUPOCKOIT B JIaIOHb 1, BpaIlas JIAJJOHbIO B Pa3HBIX
HaIPaBJICHUAX, OIIYTUTh CTPEMIICHHE THPOCKOITA COXPAHUTD
HaIpaBJICHUE OCH BPAIICHUS («TUPOCKOMUUECKUN dPPeKT»).




Ha tpernii packpydeHHbBIN TMPOCKOIT HABUHYUBAIOT yIUIMHUTEND OCH, CTABAT €TI0
ATUM YAJIMHUTENEM Ha IEMOHCTPALMOHHBIN CTOJIMK U HAOIIOAAIOT MPELIECCUIO OCH (CM.

¢boTo).

Ykazanue. Cnenyet obeperarb rupOCKOIBI OT YIapOB U MaJCHUM.

1.21. IleMOHCTPAUMOHHBII TMPOCKOI, NIPUBOAUMBII BO BpallleHHe CIie-
nMaJbHbIM npuBoaoM. [lpeneccus

Ilpuéopel: TUPOCKOTI-BOJTYOK, TH- 2. Bemomoe
POCKOII B KapAaHOBOM IIOJBECE C Ko.1eco
TOPU30HTAIIBHOM OCHIO BPALLICHUS,
MIPUBO/I JUTSl PACKPYyUYMBAHUS THPO-
CKOITIOB, OTPE30K BCTIOMOTaTEh-
HOW HUTH.

Ochb BoT9KA

IITapuk HA ocH
1. Beaymee
\_Ef}f KO0.J1eCo

I'mpockon

(BOT90K) r'?ﬂ" T=~220B
/' / HoxHoii
— /_BK.]'[H)‘]&TE.]'[L
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Onwpim. BHavasne pacKpy4uBarOT TUPOCKOI-BOTYOK.

JlexTOp MOKa3bIBAET HEBPAIIAIOIINIICS BOYOK ayIUTOPUHU U OOBSICHSIET, JAJI YETO
KOJIECHKO BOJIYKA UMEET YTOJIIIEHUE TI0 0001y .

3aTeM JIeMOHCTpaTOp CTAHOBUTCS MPaBbIM OOKOM K ayJAUTOPUU U OnUpaeTcs 00-
KoM 0 ctoi. Ha OikHMit K ayTMTOpHOM JOCKE Kpall CTojia KJIaayT MOTOPYHK C BEy-
IIMM KOJIECOM TakK, YTOOBI 3TO KOJIECO CBUCAJIO O cToJia (cM. puc). Pebpom nanonu
IPaBOM PYKH JEMOHCTPATOP OMUPAETCS Ha IUNIOCKYHO YaCTh MOTOPYHKA U ITPUKUMAET €€
K ctodty. [lansiiamMu 3TOM e mpaBor PyKH AEP>KUT IIAPHUK HA KOHIIE OCH TMPOCKOIIA.

JleBo#1 pykoM IEMOHCTPATOP ACPKUT APYTOM KOHEI] OCH TUPOCKOIA, K KOTOPOU
npuBsizana HUTh. Hutk cB0OOHO cBUcaeT. Horoit geMoHCTpaTOp Ha)KUMAET Neaalb
mycka MoTopuuka. He ormyckas nepanu, IiiaBHO NPUOIHIKAET (CM. pUc.) BEAOMOE KO-
JIECO BOJTYKA (C IIEpOXOBATOM MOBEPXHOCTHIO) K BEAYIIEMY KOJECY MOTOPYHUKA (C TIPO-
PE3MHEHHOW MOBEPXHOCTHIO) 10 UX KOHTAKTa. Y BEJIMUMBAsi CUITYy KOHTAKTa, PaCKpy4H-
BaOT BOJYOK JI0 HY’)KHOM CKOPOCTH.

Korna rupockon HabepeT HyKHble 000pOTHI, yOHPAIOT HOTY € NEAAIIN.

JlemoHcTpaTop GepeT BOJYOK 3a CBUCAIOIIMM KOHEIl HUTHU U TIOJHUMAET €ro Ie-
pea ayauTopuel Ha ypoBeHb rpyau. IIpoucxoaut nperneccus Bordka.

[Tocne HECKOIBKUX MOJIHBIX KPYTOB IIpeLieccur OepyT BOIUOK 3a KOHEI] OCH, K
KOTOPOU NpPHUBSA3aHA HUTh, U CTABAT BOJYOK BEPTUKAIBHO HA JEMOHCTPALIMOHHBIN CTOI.
Bpamaromuiics BOJ4OK HE I1aJaeT U CTOUT POBHO.

Buumanue. He nonmyckaiite nmageHus BoJUKa co croJa! Jlyume yopars BoJi-
YOK €O CTO0JIa, He I05KUIASICh €r0 OCTAHOBKH!

3aTem
packpyuuBa-
€TCSl IPUBO-
JIOM TUPO-
CKOII C TOpH-
30HTaJIbHOU
OCBIO B Kap-
JAHOBOM
nozasece. B
3TOM Clly4dae
OepyT B pyKH
MOTOPYUK U
MaHUITYJIH-
PYIOT Befy-
IIUM KoJie-
coM. Horon
BKJIFOYAIOT
nejanb Imycka
MOTOpPYHMKA U MPU>KUMAIOT €r0 BEAYIIEE KOJECO K HEMOBHKHO 3aKPEINIEHHOMY B
o0oiimMe BeToMOMY KoJiecy. 3/1ech Hy>KHa O0JIbllias CHOPOBKa U JIOBKOCTh pyk! MoxxHO
PacKpyTHUTh THPOCKON OJHOMY JEMOHCTPATOPY, @ MOKHO IPUBJIEYb BTOPOrO JIEMOH-

27



cTparopa (JIeKTopa), 9ToObI TOT AeprKaj 000iMy THPOCKOIIA, TTOKA MIEPBhIN YeTTOBEK
NPIKUMAET BeIyIee KOJIECUKO K BETOMOMY.

Korna rupockor packpy4eH, 6epyT BCIIOMOTaTEIbHYIO HUTh OOCUMH pyKaMH U
IBITAIOTCS CIIETKA HAJABUTh €0 Ha TOPU3OHTAIBLHYIO OCh OJIMXKE K TIPOTHBOBECY.
HagaBnmuBaroT BEpTUKAIBLHO — OCh YXOJIUT TOPU30HTAIBHO, ICUCTBYIOT Ha OCh TOPU30H-
TaJIbHO — OCh MIOBOPAYMBACTCS] BEPTUKAIBHO.

Ykazanue. Packpyunsanue 0601ux rupocKoIoB TPEOYET ONPEAEIEHHON CHOPOBKU U YCHIIUHA.
Ecnu onbIThl AEMOHCTPUPYET )KEHIIMHA, B LIEJIAX 0€30MIaCHOCTH JIyYIIE OIBIT HEe OKa3biBaTh. JIeKTOp-
MYKUMHA TIPH JKEJIAHUHU TPOJAEMOHCTPUPOBATH OIBIT JOJDKECH 3apaHee HECKOJIBKO pa3 MPOBECTH TPe-
HUPOBKY.

1.22. Ilanoyka ¢ NPUBS3aHHBIM HA KOHIIE HUTH IIAPUKOM («MASITHUK
MEePEMEHHOI0 PAJUYCa»)

Onuwim. Jlepxa B 1€BOM pyKe CTEPKEHb «MasiTHUKa», IPABOW PyKOH OTBOAST B CTOPOHY
[IAPUK U HATSATUBAIOT HUTh TaK, YTOObI
OHa 00pa3oBaia co CTEP>)KHEM IIOUTH
OpsIMOM YroJdl. 3aTeM Pe3KO TOJIKAIOT
HIApUK.

[To Mepe HamMaTBIBaHUS HUTH IIa-
PHUK NPUOIMIKAETCA K CTEPHKHIO, MO-
MEHT MHEPIUH MIapuKa YMEHBIIaeTCs, a

® cxopocTh BpamieHus Bo3pacraeT. Oco-

OEHHO XOPOIIIO ATO 3aMETHO B KOHIIE
OTbITa, KOI/Ia PainyC OKPYKHOCTH,
OTHCHIBAEMON LIAPUKOM, CTAHOBUTCS
MaJIbIM.

1.23. Bpamenue Tea pazaunuHoid popmbl. CBOOOIHbIE OCH BpallleHUS

Ilpuéboper. Ha cTolike 3akperyieH HeOObIION 3JIEKTPOMOTOP, OCh BPAILIEHUSI KO-
TOPOTO PACMOJIOKEHA BEPTUKAIBHO. K OCH IpUKpenieHa BEPTUKAJIBHO BUCSAIIAS Ka-
IIPOHOBAs HUTH C KPIOYKOM. K KprouKy MO>KHO IMOJBEIIMBATh PA3JIMYHbIE TEA: UJIUH-
IPUYECKUN CTEPIKEHb, TUCK, DIUIATICOUT, LETTOYKY.

Onwvim. [loaBenvBaioT pa3inyHble Tena. J{MCK MOoABEIINBAIOT 32 Kpaid, CTEPKEHb
— 32 KOHEll, LEMOYKY - 32 OJHO U3 3BEHBEB, Y AUIMIICOUIA UMEETCSA TPU BAPUAHTA TOJI-
Beca.

C momompio JIATPA nocrenenHo 100aBIsitoT 000pOTHI MOTOPY .

28



Bnauane BpaieHue copepiiaercs ¢ HeOONbIIUM YicIoM 000poToB. Terna Bpa-
IAIOTCS HEYCTOMYMBO. 3aTeM 0 Mepe 100aBiIeHUs] 000POTOB MOTOPY Tejia MOCTEIEHHO
NPUHUMAIOT YCTOWYUBOE MOJIOKEHHE — BPAIIEHUE MPOUCXOIUT BOKPYT OCH C HAUOOJIb-
MM MOMEHTOM MHEepIUHU. Bee Tena mocTeneHHo 3aHMMaroT TOPU30HTAIBHOE TOJI0XKE-
HUE, Bpalllasich BOKPYT OCH, TPOXOSIIEH Yepe3 EHTP TAKECTH Tea.

B ToMm uucrie nenoyka, paciupsisich pU BpallleHUH, IpUHUMAET (OpMy KOJIbIIa,
COXpaHsisi Ha BpeMs BpallleHUs )KECTKOCTb.

a (7]

Tooknouenue npubopog. dnekTpoMoTop noakatovaercs kK Beixonay JIATPa. Hanpspkenue mo-
naercs nocreneHHo ot 0 go npumepHo 30 B, mpu 3ToM HelpepbIBHO HA0JIIOIAOT 32 YCTOMYUBBIM
BpalIEHUEM MIOJIBECOK, BHOCSI KOPPEKTHUBBI.

1.24. BpameHue KOpoOKHM BOKPYT CBOOOIHBIX OcCei

Ilpuboper: nycras kopoOKa U3 KapToHa, uMeroias Gopmy mapasuienenureaa
pasmepom npubauszutensHo 30 cm x 20 cM X 5 cm.

Onwvim. CHavaa moaopackiBalOT KOPOOKY, COOOIIast € 0THOBPEMEHHO OBICTPOE
BpanieHue Bokpyr ocu A4. Ocs A4 npencrasnsieT coO0H 0Cb, OTHOCUTEIBHO KOTOPOH
MOMEHT HHepIU Hanbonbiuii. KopoOka Bo BpeMs moJjieTa Bpaiaercsi ycTOMIrBO, CO-
XpaHssi HEU3MEHHBIM HamnpaBJIeHUE ocu AA4.

3aTemM KOpoOKy MoI0packIBaIOT, cO00Ias €l BpauieHue BOKpyr ocu BB. Ocu BB
COOTBETCTBYET HAMMEHBIINA MOMEHT UHEPLUHU. IDTO BPAILLIEHUE TAKKE YCTOUUHUBO.

Hakonern, mondbpocu kopoOKy 1 cooOmuB et Bpaienue Bokpyr ocu CC,
HabOmonaT HeycToitunBoe BpameHue. Ocu CC COOTBETCTBYET MPOMEKYTOUHOE 3HA-
yeHre MoMeHTa unepuun. Kopobka asu-

JKETCsI HEPOBHO, MEHsIS HAIIPABJICHUE OCHU C A

CC B mpOCTPAHCTBE, KaK ObI «KYBBIPKASICH /

B BO3JIyXE. /

Vxazanue. Kpbllliky KOpOOKH 3aKI€UBAIOT, YTOOBI

pu OpOCaHWU OHA HE PACKPBIBAIACH. B B
/




1.25. Masatauk MakcBeJsLia

Ilpu6op cocTOUT U3 MACCUBHOTO JIMCKA, K KOHLIAM OCH KOTOPOr'0O MPUBSI3aHbI 1Ba
IIHYypa. 32 KOHILIBI ATUX IIHYPOB MAsATHUK MOJIBEIIMBAIOT K CTOMKE.
-— Onwvitm. Ecny MasiTHUK MOJHATH, HAMOTAB IIHYPhI HA

0Cb, a 3aTEM OTIIyCTUTh, TO O] ACUCTBUEM Beca AUCK OyneT

OIIyCKaThCsl, a IIIHYPBI pa3MaTbIBATLCA ¢ OCU. B HM)KHEN TOUKe
IIOTEHIUAJIBHYIO SJHEPTUI0 MOXKHO IIPUHATH PAaBHOU HYJIIO, 3aTO
KMHETUYECKasi JHEPIUs MaKCUMalbHa. B HUKHEM IT0JI0KEHUU
JVCK BpaLacTCs 110 UHEPLMU B TOM K€ HAIIPABJICHUHU, a IIHY-
X pBI HAMATBIBAIOTCS HA OCh, BCJIEICTBUE YETO MASITHUK I10{HHU-

) MacTCA.
-

Oobvacuenue onvtma. ONBIT WUTFOCTPUPYET 3aKOH CO-
i XpaHeHus dHepruu. [loTeHnanbHas 3Heprusi MasTHUKA BBEP-

Xy MePEXOUT B KHHETUYECKYIO SHEPTHIO BHU3Y U HA00OPOT.

\

Ykazanue. O6a muypa BHauasne HaJ0 HaMaTbIBATh HA OCh CUMMETPUYHO. OCh B BEpXHEM I10-
JIOKEHUHU J0JKHA OBITh CTPOrO TOPU3OHTAIBHOM.
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Yactp 2

MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
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2.1. locka I'asibTOHA. Y CTAHOBJIEHHE CTATUCTHYECKUX 3AKOHOMEPHO-

CTe.

Ilpuébopwr. Jlocka I'anbToHa MpeACTaBIsIET COO0M BEPTUKAIBHYIO IOCKY, B KOTO-
pPYIO B IIIAXMATHOM TMOPSIIKE BOMTHI TBO3AMKH 0€3 NUIANOoK. [1ogx HUMU HaxonuTes psijg
BEPTHUKAJILHBIX SUYEEK, pa3/ielIeHHbIX nieperopoakamu. [1o eHTpy cBepXy yCcTaHaBIUBa-
€TCsl BOPOHKA. Bce 3TO MPUKPBITO CTEKIIOM.

Onwvim. BHavase B BOPOHKY OITYyCKalOT

OJIMH MaJICHbKUH mapuk. Ero Tpaexropus —
ciiydaiiHoe coObITHe. OOpalaloT BHUMaHUE
ayJIMTOPUH HA JBUKEHUE IapHKa. 3aTeM
NOCJIEI0BATEIBHO OpOCaloT ellle napy ma-
puKoB. OHUM ITAJAIOT B PA3HBIE STYEHKHU.
CraBurcst BOpoc: MOKHO JIU 11O 3TUM
TPEM OIIbITAaM ONPEAEIIUTH BEPOSITHOCTB I10-
ITaJIaHUSl CIIETYIOIIETO IapUKa B Ty WIH

UHYIO STYeKy?

OtBer — Het. Hano npojenatk 60JbII0€ YUCIO0 ONBITOB (aHATOTHYHO — OpocaHue
MOHETBI «Opem» - «pemrka»). UToObl yCTaHOBUTH 3aKOH BEPOSTHOCTH, HAJIO TOBTOPSITh
OpocaHue MOHETHI COTHH M THICSYH Pa3.

bepyT cTakan ¢ nieHoM. AKKypaTHO (T.€. He TOPOIISICh, HHa4Ye 3a0bETCsl BOPOH-
Ka) CBHIIUTIOT MIIIEHO JI0 TEX MOpP, MTOKA HE BBICHIILJIETCS BECh CTaKaH. Y POBEHb MIIICHA
MIPUHUMAET BUJI CTOJIOUATON AUATPAMMBI — 2UCHLOZPDAMMBL, KOTOPYIO MOKHO ammpoK-
CUMUPOBATH TIAJIKONU KPUBOH - KpuBoi ["aycca. IToMy pacnpeesieHuIo (Ha3bIBaeMOMY
HOPMAaJILHBIM WJIU PaclpeieICHUEM BEPOSTHOCTEH CIy4ailHON BETMYMHBI) IO TUYHUHSIIOT-
Csl caMble pa3HOOOpa3HbIE MO CBOCH (PU3MUECKON MPUPOJIE CIIydaiiHbIe TIepeMeHHbIe. B
JTAHHOM OIIBITE 3TO OTKIIOHEHUE OT LEHTPA.

JIexkTop KOpPOTKO TOBOPHUT O CBoMcTBax pacmpeneicHus ['aycca. (f(X) ~exp (-
X?)) Hanpumep, XOpOLIO MOIEIMPYIOTCS HOPMAJIBLHBIM PACIIPENEICHUEM TAKUE CIydaii-
HbIE BEJIMUMHBI, KaK OTKJIIOHEHUE YU TIPHU CTPEIhOE M0 MUIIIEHHU; TTOTPEITHOCTU U3Me-
penuit u ap. Ilpu uzmepenusx ommodka B OOJBITYIO HIIA MEHBIIIYIO CTOPOHBI pABHOBE-
posiTHBIL. bosbIas ommnoKa Majio BEpOsiTHA U T.].

Ternepb kakuM OyJIeT OTBET HA MOCTABJICHHBIN BONPOC? AyIUTOPHUS TOMOTAET. ..

Bosnukaet Bonpoc. [Ipuuem 3necy Mmosnekynbi? OtBeT. JlJ1s1 ycTaHOBIIEHUS CTa-
TUCTUYECKUX 3aKOHOMEPHOCTEH B pacrpeeieHuu MOJIEKYJ IO CKOPOCTSIM HE0OX0IMMO
OYEHB OOJIBIIIOE YUCIIO MOJIEKYJI M aOCOJIFOTHO CIIy4alHBIN XapakTep UX CTOJKHOBEHUM.

YT0 U UMEET MECTO.

Ykazanue. B 1eMOHCTpaTOPCKOM ayTUTOPUN TIOCIIE OKOHYAHHUS JIEKIIMU HAKIIOHSIOT IPUOOp
HaJ JINCTOM BaTMaHa JIMIIOM K J'II/ICTy, aKKypaTHO BBIABUT'AaFOT HEMHOI'O BBer nepenHee CTCEKIJIO, BbI-
CBIINTAKOT ITICHO HA JIUCT BaTMaHaA U BBIHUMAKOT OTIACIIBHO mapmq/l B 6aH0qu, OTIOCJIBHO IIIIICHO B CTa-
KaH.
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2.2. AanadaTHoe pacmupenue. O0pazoBaHue TyMaHa.

Ilpuéboper. bonblIoN CTEKISHHBIN 0aJUIOH, IVIOTHO 3aKPhIBAIOIINNCS PE3UHOBOM
npoOkoil. CHU3Y B OaJIJIOH BXOJUT IIIJIAHT OT
Hacoca. Ha 1Ho OanyioHa HalauBarOT OYEHb He- >
MHOTO BOJIbl, YTOOBI CO3/1aTh aTMOC(EPY HACHI- %
IIeHHBIX N1apoB. Ilepen onbIToM O6aI0H NOKauu- — o, B
BAaIOT B PyKax TakK, 4TOObI BOJa OMbLIA CTEHKU i f &
U3HYTpHU. PyuHoit Hacoc, coeIMHEHHBIN ¢ OaLIo- ' - rd
HOM Ha HarHeTaHUE BO3/1yXa B OaJIJIOH. ' '

e

S

Onwvim. CoOuparoT YyCTaHOBKY: Hacoc, pe- _
3MHOBas TpyOKa OT BBIX0OJIa Hacoca K OAJIJIOHY, ™ <
npoOKa OasioHa 3aKpbITa U IPHUIEPKUBAETCS
pykoil. Haruerarot Bo3ayx BHYTpb OayioHa (MpUIJIAIaeTCsa Ha TOMOILb CTyAeHT). Jle-
naroT 20 -30 kauaHu#, IpEeKpalIalOT HAKAYMBATh BO3AYX, ACIIAIOT Nay3y, IPUACPKABAs
pYyKOil IpoOKy, 1 oOpaiaroTcs K ayautopun: «IIpu BHE3aTHOM pacuIMpeHUH MPOIIECC
MO’KHO CUUTaTh aguadbaTHeIM. Jl0KHA MOHU3UTHCS TEMIIEpaTypa Bo3ayXa B OaJlIoHE.
Ha nne 6ainona ecth Boja. BojsiHOM map cTaHeT HACHIIAIOMIKM U B OAJUIOHE JT0JKEH
oOpa3zoBaTbcs TyMan». [locie aTux cnoB ObICTpO BEIHUMAIOT NpoOKY. IIpoOka oTKphI-
Baercd ¢ myMmoM. Ho myman ne obpaszyemcs!!!

JlexTop o0BsicHseT: «TyMaH - 3T0 Kanenbku BoJbl. OHU Jierde 3apoKIatoTcs Ha
TBEPBIX YACTHUIIAX, B3BEIICHHBIX B BO3/lyX€ — IIbLJIb, IBIM U T.J1. B uncrtom Bo3ayxe ux
POCT 3aTpyAHEH. «3arps3HUM» BO3ILYX).

JleMoHCTpaTop 3aKUraeT CruuKy, OpocaeT 3aKKeHHYIO B OaJJIOH TakK, YTOOBI
JIErKUi ABIMOK OT MOTAaCHYBUIEH CIIMYKM ObLI BUAEH. JIydiie OpocuTh napy cruyex.

Bce nelictBust noBTOpstoTcs cHavana. Harnerarot Bo3ayXx. BeICTpo OTKpEIBAtOT
poOky. lllymoBoii addekt (xsonok). 1 Bech OaIOH 3aTATMBAET TYMAHOM.
IIpumeuanue. I[locne onvima 6an10H npomwvlearom, yOass 2ps3b ¢ e20 OHA.

i
i, W
e

\'I'J

2.3. AnnadatHoe cxaTne. «Bo3gyumHoe OrHuBo»

Ilpuooput. 11po3padnblii TOJICTOCTEHHBIN HUIUHIP C HOPUIHEM, YKPEIUICHHBIM Ha
LITOKE.

Onpim. CHavasia npoAyBaroT CIPUHIIOBKOW HIMJIMHJIP OTHUBA OT HNPOILIBIX OMbI-
TOB - HEOOXOIUMO «ITPOBETPUTHY TOJIOCTH IIMIMH/IPA. 3aT€M Ha JTHO IIMJIMHIPA OIyC-
KaroT HEOOJBITION KyCOUYEK BaThI, CJIETKa CMOYCHHBIN A(DUPOM, U 3aKPBIBAIOT ITUITHMH/IP
nopiHeM. (MHorna Bata mpuKperiseTcs: npsiMo K MOPIIHIO).

Jepka TOpU30HTAIBHO HA MPSMBIX BBITIHYTHIX pyKaX B 3aTEMHEHHOW ayJUTOPUH
OTHHMBO, PE€3KO BJIBUTAIOT MOPIIEHB. B KOHIIE X0/1a MOPIIHS BUJIHA SIpKasl BCIIBIIIKA

aupa.
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(bosee nerkuii B MCIIOJTHEHUH BapHUAHT JJIsl )KCHIIUH-IEMOHCTPATOPOB — OMUPAIOT MPHU-
00p BEepTUKAIBHO Ha CTOJ M PE3KO BABUTAIOT BEPTUKAIHHO BHU3 MOPIIEHH BHYTPhH ITH-
JIUHIpA.)

Bozmyx mpu OBICTPOM C)KaTUM CHIIBHO HAarpeBaeTcs, U maphl 3dupa BoCIIIaMeHsI-
foTcst. [Ipu JeMoHCTpanyy OMbITa MOJIE3HO YaCTHYHO 3aTEMHUTD ayTUTOPHUIO, TOT/Ia
BCIIBIIIKA TAPOB OyeT 0COOCHHO OTYETINBO BUAHA cTyAeHTaM. ONUCaHHBINA ONBIT
OUYEHBb XOPOIIIO WILTIOCTPUPYET 3KUTaHHEe pabodueli CMECH B IN3EILHOM JIBUTATEIIE.

Hpumeuanue. :‘)(1)I/Ip IepeCTaIn IMpoJaBaTh B alITCKaXx. MoskHO IIPHUMCEHATH JICTKO BOCINIAMCHAIOIIHUECS
BCHOICCTBA - CIIMPT H 1P. .

2.4. Ilepexona 3(pupa yepe3 KpUTHYECKOE COCTOSTHHE

Ilpuboper. Amiiyna ¢ 23pupom, dJIeKTpUIECcKast edb, IPOCKIIUMOHHBIN (hOHAPE.
MPOECKTUPYIOIINNA 00BbEKTUB, 000POTHAS MPU3Ma, SKPaH.

Onoim.

Bnayaie jIeKTOp puCyeT Ha JOCKE CEMEMCTBO M30TEPM peasbHOro rasa. Ilposo-
IUT JJUHUIO OT TOYKU V,, HA OCH 00BEMOB BEPTUKAIBHO BBEPX, KOTOpas IepeceKaeT
KPUTHUYECKYIO U30TEpMY B KpuTHuecKoil Touke. [Ipu nzoxopuyeckom (V = const)
HarpeBaHUM KUJKOCTH (IBM)KEHUU HA PUCYHKE HA JJOCKE 10 NPSAMON BEPTUKAIBHO
BBEPX) U COOTBETCTBYIOILEM MOJOOPE MACCHI JKUAKOMN (Pa3bl MOKHO MPONTH Yepe3 Kpu-
TUYECKOE COCTOSHHUE.

HabmroiaTe nepexo/y BelecTBa 4yepe3 KpUTUHIECKOE COCTOSTHUE MOXKHO IIPU
HarpeBaHuu 3¢upa B 3anassHHou ammnyJie. (M3naraemsiit Mmeton paspadoran B KueBckom
YH-T€ BBIJJAIOIIUMCS YKpauHCcKuM (usukom M.I1. ABenapuycom).

Awmryna ¢ 3TunoBbIM 3PUPOM (tpur = 193,8°C) 3amasiHa 1 moMenieHa B HarpeBa-
tenb. [Ipu us-

IKpaH
TOTOBJICHUH
aMITyJIbl B HEE
BBOJIUTCS TaKast
macca 3¢dupa,
Meuka _ IIpoeknunoHHas 00BEM KOTOPOI
¢ aMmyJ/I0i auH3a  OOdopoTHas

3 B KPUTHYECKOM
COCTOSTHUH pa-
BEH BHYTPECH-
HEMY 00beMY
aMITYJIbI.
I'panu-
LICH, OTICHSIIO-
ey >KUJIKOCTh
OT Tapa, BJIsi-
eTcs cBOOO HAA
MTOBEPXHOCTh
*Kujakoctu. Hannume 3ToM MOBEPXHOCTH JAae€T BO3MOKHOCTh TOYHO YKa3aTh, /1€ HAXO-
TUTCS KuaKas (ha3a BEIIeCTBa, U TJe Ta3o00pa3Has. Takoe pe3koe pa3Indane MexIy

DoHAPE MpH3Ma
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JKUJIKOCTBIO U €€ TIapOM OOBACHSAETCS TeM, YTO IJIOTHOCTh KUAKOCTH BO MHOTO Pa3
00JIbIIIE, UEM y €€ TTapa. Eciau B 0OBIYHOM COCTOSHUM KOJIMYECTBO MOJIEKYI B OTHOM
cv®Brazax n = 10%° 1/ cM®, To B xkmakocTsx n = 10%2 1/ cM®, T.e. omtmuaetcs B 1000
pas.

CHauasa BKJII0YAIOT IPOXOASAIIMIA Yepes aMITysly CBET, IIPOEKTHPYIOT aMITyJly Ha
5KpaH M HaOIIONAIOT Ha HKpaHe Be (as3bl 3QUpa — KUIKOCTb U CBEPXY KUIKOCTHU Hap.

3aTeM BKJIIOYAETCS Medb M IIPOUCXOIUT HArpeB. I1II0THOCTD KUKOCTH BCIIE-
CTBHE PaCIIMPEHUs YMEHBIIAETCS, a INIOTHOCTh apa Hajl Hel yBelnuuBaeTcs (HaroM-
HUM - ammyina 3amasHal). [Ipoucxoaut kunenue sgupa.

ITo Mepe NpUOIMKEHNS K KPUTUUECKOI TeMIepaType MEHHCK CTAaHOBHUTCS ILIOC-
KHM, TIOBEpPXHOCTHOE HATsKEHHE 00palaercs B Hollb. HakoHel, Menuck ucuesaem, u
Bech A(PHp IEPEXOUT B ra3000pa3HOE COCTOSIHUE. B KpUTHUECKOM COCTOSHUH HCUE3AET
pasIMuue MEKIy KUAKOCTBIO M €€ HapoM.

IToCKOJIBKY HArpeB UJIET OBICTPO M KPUTHYECKOE COCTOSIHIE MOKHO ITPOCKOUYHTB,
OIIBIT JIyUIlIE HAOII00AMb NPU OXANCOCHUU OT TEMIIEPATYPHI BBIIIE T pur 10 KOMHAT-
HOI, KOTOPOE ITPOUCXOIUT MeUIEHHEE, YEM HATPEB.

Brikimro-
YaIoT IeYb,
aMIyJa Mej-
JIEHHO OCTBI-
BaeT B BO3JLY-
Xe, U HaOJIfo-
JAIoT Ha
AKpaHe oopar-
HBIW MpOLECC.
(Ha nocke
JNIEKTOp MOKa-
3pIBAET BEPTH-
KaJIb 4epe3 Bce
M30TEpMBI

. e : CBEpXY BHU3
eq 2. UHonmx. Tp-p 4epe3 KpUTH-

3. BoabT™MeTp YECKYIO TOUKY

— MPOLIECC OCTHIBAHUS UZ0XOPUUECKUL).

Kak yBueTh MOMEHT KpUTUUYECKOTO COCTOSIHUSA? [Ipu npoxoorcoenuu ceema ye-
pe3 geuecmeo 6 KpUmuideckomM COCMOAHUU C8em PacCceusaemcs, U amnyia Ha MeHoGe-
Hue uepneem. 1lpu nanbHEiIIEM OCTHIBAHUU HAOIIOAAETCS YKe ABYX(a3HOE COCTOSTHUE
a¢upa - KanenabKy KUAKOCTH CTEKAIOT KO JTHY aMITyJIbl, CHU3Y HaKarUIMBaeTCs KU1~
KOCTb C SIBHO BUJTUMBIM MEHUCKOM, CBEpPXY €€ map.

Ykazanua ona nexyuonnozo oemoncmpamopa.

OMNBIT IEMOHCTPUPYIOT B BEPTUKATBLHOM MPOEKIIMH ¢ 000POTHOM mpu3Moid. Cxema OmbITa 1mo-
Ka3zaHa Ha PUCYHKE.

HarpeBarens — Tak Ha3bIBaeMas «BO3AyIITHAS OaHsD) - IPEACTABISAET COO0N HEOOIBIION SAIMUK

U3 JKejIe3a CO CheMHOM KpBIHIKOf/'I, B KPBIIIKC UMECTCA OTBCPCTUC JIA HpO6KI/I, K KOTOpOﬁ OABCIIMBA-
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eTcst ammyJka ¢ 3gupoM. J[iMHa TOICTOCTEHHON CTEKJISTHHON aMITyJIKU 3 — 5 MM, BHEIITHUI THaMETP
ok 5 mM. CBepXy — KPIOYOK JIJIsl TIOJIBEIIMBAHKS B BO3AYIIHOM OaHe. B mepeaHeit u 3aHel cTeHkax
SIIIUKA UMEIOTCS JIBA CTEKJISTHHBIX OKOIIIKA U3 TOJICTOTO cTekJa (5 - 6 MM) JIJIsl TPOITYCKaHUsI CBETa OT
MIPOSKIIMOHHOTO ycTpoiicTBa. HarpeB Bo3myxa B 6aHe MPOU3BOIUTCS MPOIYCKaHUEM TOKA Yepe3 CITH-
paJib U3 HUXPOMA, YKPETUICHHYIO BHYTPH SIIIIUKA OKOJIO €ro JHA. [[pOBOIOKM HOKHBI HIMETH 0011Iee
conpotusieHue 60 Om, quametp 0,3 MM, cuiia Toka mpuos 2 A.

Hanpspkenue k cniupanu HarpeBarens nojaoautcs yepe3 JIATP ot cetu 220 B, 50 I'u. ITocre-
MeHHO MOBOPOTOM pyukH JIATPa yBennuuBaroT HampsiKeHHE Ha TeUKe (CMOTPSAT Ha MOKa3aHUsI BOJIb-
TMETpa 3 Ha PUCYHKE) OM HYJ1A 1 HaOII0NAI0T 32 aMITyJIKOM Ha 3KpaHe. B MOMeHT Havana 3akunanus
a¢upa NpeKpamarT yBeIndynuBaTh HanpspkeHue. OObIYHO 3TO cocTaBisieT okoio 67 B. bonbiie He mo-
naBaTh! YpoBeHb dpUpa HAYMHACT ABUTATHCSA K BEPXHEMY KOHITY aMITyiKd. Korja MeHHCK ncue3aer,
BBIKJIIOYAIOT MEUKY. AMITYJIKa HAYMHAET MEJICHHO OCThIBaTh. HakoHel, mpu NpoXoxACHUN KPUTHYIE-
CKOT'O COCTOSIHMSI, aMITyJIKa BHE3AITHO YEPHEET.

2.5. CBolicTBa KHIKOI0 a30TA.

Ilpuébopwi: xunxuiil a30t B cocyae Jproapa, TOHKOCTEHHBIA CTaKaH, CBUHIIOBBIN
KOJIOKOJIBYUK, KyCKU PE3UHBI, KyCOK JEPEBIHHOMN TOCKHU, MOJIOTOK.

Onwvim. Kunkuii a30T npeacTapisieT co00il 0eCBETHYIO JKUJKOCTh. 11 1eMOH-
CTpALlK CBOMCTB KHUJIKOTO a30Ta CIEAYET HAJIUTh €ro u3 cocyaa Jlproapa B TOHKOCTEH-
HBIW CTEKJISIHHBIM CTaKaH. JIEKTOp HallOMUHAET, UTO TEMIIEPATypa KHUJKOTO a30Ta —
195,7 °C.

[Tpu HU3KKUX TeMIlepaTypax U3MEHSIOTCS MEXaHUYECKUE CBOMCTBA BEILECTB.

B crakaH ¢ )KMIKUM a30TOM MMHUHLETOM OIYCKAlOT: KyCOK PE3MHOBON TPYOKH, CBUHIIO-
BbIM KOJIOKOJIBYMK (IIPEIBAPUTENIBHO IEMOHCTPATOP OECIIONE3HO NBITAETCS 3aCTaBUT
€ro 3BEHETh), KYCOUKH PE3MHOBOM IJIACTUHKH, Hape3aHHOU B (popMe HEOOIbIINX KITH-
HBEB, U, €CJIH €CTh BO3MOKHOCTb, HEOOJIBIIOHN IIBETOK.

[Tocne npekpanieHust OypHOro KUIEHUS BCE YKa3aHHbIE MPEIMEThl BBIHUMAIOT 110
ouepeay MUHILIETOM.

Pe3una, oxyaxkaeHHas 0 TEMIIepaTyphl )KUJIKOTO a30Ta, CTAHOBUTCS XPYIKOM.
Kycok pe3nHoBO# TpyOKH MOXHO yAapOM MOJIOTKA Ha HAKOBAJIbHE Pa30UTh HA KYCKH.
O} dekTHO BBITTIAIUT 3a0MBAHKUE «TBO3/EI» (PE3NHOBBIX KIIMHBEB) B IEPEBSIHHYIO J10C-
Ky. B KOHIIe neK1nn xenaroue MoryT MoTporaTh pe3MHOBBIE KIMHbS, 320UThIE B 1OC-
KYy.

BBIHYTBIN W3 )KUIKOIO a30Ta CBUHIIOBBIN KOJOKOJIBYMK BCJIEICTBHE ITOBBIIEHUS
y CBHHIIA YIPYTOCTH 3BeHUT. HakoHel, BRIHYTHINA MOCIEAHUM LIBETOK, OPOILIEHHBIN C
HEeOOJIBIION BRICOTHI Ha CTOJI, pa30UBaeTCs, KaK CTEKIISIHHBIN, HA MEJIKHE KYCKU (OTIBIT
IT.JI. Kanuirer).

B 3akiroueHne MOXXHO IUIECHYTh OCTABIIMMCS B CTAKAHE KUAKUAN a30T HA JEMOH-
CTPALMOHHBIN CTOJ. Karim >KMIKOCTH NHTEHCUBHO HUCHAPSIOTCS, TOKPBIBAIOTCS ra30-
BbIMU 000JIOYKaMH U OBICTPO pa30eraroTcsi Ha ra30BbIX MOYIIKaX BO BCE CTOPOHBI.
MO0>XHO OCTOPOKHO TUIECHYTh TAK)KE KUJKUM a30TOM Ha PYKY. 3a cUeT BO3YIIHON MO-
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IYIIKW, BO3HUKAIOLIEH [TIPU UHTEHCUBHOM HUCIIAPEHUH KUAKOCTH, PyKa HE MOIYUUT I1e-
PEOXJIAKICHMUSL.

2.6. Ind¢y3us B razax

Ilpubopel. I'0pr30HTAIBHO PACTIOJIOKEHHAS CTEKIISIHHAS TPpyOa, 3aKphITast C O/~
HOM CTOPOHBI HATIYXO0, C APYToi cTOpoHBI - mpoOkoi. [Tomocka crekina. [Ipomokarens-
Hasi Oymara, HallaThIPHBIN crupT, peHondraneux.

Onwvim. Ha CTEKIISIHHYIO IUTACTUHKY
HaKJIa/IbIBAIOT MPOMOKATENIbHYIO OymMary 0eno-
o 1BETa, IPOMUTAHHYIO PACTBOPOM (hEeHOII-
drTanenHa, U MOMENIAIOT €€ B CTEKJISIHHBIN 1TU-
JUHJP, OAWH U3 TOPLIOB KOTOPOTO 3aKPHIT

o )
]_[I/IJ'II/IHI[p YKPCILICH Ha CIICHIHAJIbHOM r

IITaTUBE. 3aKPbIBAIOT LMJIMHAP NPOOKOIL, Ha
KOTOPOH HAXOJUTCSI KyCOYEK BaThbl, CMOYEHHOU
B HaIIATBIPHOM CITUPTE.

Amvmuak aupysaupyeT BAOIb HUIUH-
Ipa, 1 Oymara MoCTeNeHHO OKPalIMBAETCS B
MAaJIMHOBBIHN IIBET.

Bo3nyx BHYTpH HWIMH/IPA U30IUPOBaH

OT OKPYKaIOIIEr0 BO3ICMCTBUS, T.0. KOHBEK-

st uckiovaercs. [Ipoucxoaut nuddys3us ammuaka Baob nuinHapa. UHaukaropHas
OyMara OoCTEeTIeHHO MTPUOOPETAET MAIMHOBYIO OKPACKY.

OTtonBurarT npubop B cropony. [loka uuer mokas Apyrux ONbITOB, HA HETO HE
oOpararoT BHUMaHus. Yepe3 HEKOTOPOe BpeMsl MOKA3bIBAIOT ayUTOPHH, YTO TPl
aMMuaka 3a c4et 1udPy3uu TOCTUTIIM KOHIIa IWJIUHAPA — BCS MHIUKATOpHas Oymara
cTaja MaJUHOBOMU.

Ilpuzomoenenue gpenongpmaneunosozo pacmeopa.
®enondraneuns - 1 1.

Otunossiid ciupt — 100 T.

Bopa - 100 r.
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2.7. Aud¢y3us ra3os yepe3 NOPUCTYIO CTEHKY

Ilpubopel: opucThIil CTaKaH JUIs IeMOHCTpauu Au¢dy3un ra3zoB, CTEKISTHHBIN
COCY/l C MOJIKPAIICHHOM BOJION /1Jisi AEMOHCTPAMK N30BITOYHOTO AaBJICHUS, PE3UHOBbBIC
TpYOKH, IpUOOP AJIs oydeHus: Bojoposa (annapar Kunmna), crakan XMMHUYECKUH.

IlepeBepHYTHIH

" IopHCThIi cTAKAH
XHMHYeCcKHH cTakaH

DoHTAHYHE
BOJbI

CocyI-perucrparop

Annapar Kunna
JABJIeHHHA

Onvtm. 11opUCTBIA UIUTUHAP COSAUHSIOT PEZUHOBOM TPYOKOH C COCYAOM-
perucTparopom AaBieHus. [[MmHap mOBOpaYMBAIOT TOHBIIIKOM BBEPX M HAKPHIBAIOT
HEOOJIbIINM XUMUYECKUM CTaKaHOM. B crakaH BBOAST Bojgopo u3 annapara Kumnmna
(Bozopon Jerye Bo3/ayXa M OH HaKaIlJMBaeTCsl BBEPXY) U HAOIIOJAIOT, KaK U3 cocyra-
peructparopa (pOHTAaHUMKOM BBIIMJIECKMBAETCS BOJA.

Oovacnenue. CpelHASI CKOPOCTh ABUKEHHUS MOJIEKYJI BOJIOPO/ia MPU OJUHAKO-
BBIX YCJIOBHSIX 3HAYUTENIBHO BBILIE, YEM CKOPOCTh JBUKEHHS 00Jiee MaCCUBHBIX MOJIe-
KyJI a30Ta U KMCIIOPO/1a, COCTABIAIOMX BO3yX. [lociaenHre BRIXOAAT U3 HUIMHIPA B
MEHBIIIEM KOJIMYECTBE, YeEM MIPOHUKAIOT TyAa 0oJiee MOABMKHbBIE MOJIEKYJIbI BOJOPO/IA.
[ToaToMy BHYTpHY HWJIMHJpA CO3AETCS TaBJICHNE, KOTOPOE U OTMEUAET MOSBUBIIUICS
(hOHTaHYUK BOJIBI.

IMoayyenue Bogopoaa.

Zn + 2HCI — ZnCl; + Ho?
Annapar Kunna nu3rotopisieTcst U3 CTEKJIa U COCTOUT U3 HECKOJIBKUX YacTe:
Konba-peaxTop ¢ pezepByapom;
Boposnka ¢ anuHHO#N TpyOKOif;
l"azooTBOIHAS TPYOKa;
JloBymIka /711 yIaBIMBaHUS MAPOB KUCIOTHI (HApUMEp, COJISTHOMN).
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Konba-peakrop uMeeT BEpXHIOIO IapooOPa3HYIO YacTh C TYOYIyCOM, B KOTOPBIN BCTABISAETCS
ra300TBOJHAsA TpyOKa, CHaO)KEHHasi KpaHOM WJIM 3a)KMMOM Mopa, 1 HUKHUI pe3epByap B BUJIE MOITY-
cdepsl. Hiknuit pesepByap u kosba-
PEaKTOp pa3zieneHbl pe3MHOBOM MM IUIACTH-
KOBOH IPOKJIAJKON C OTBEPCTHEM, YEPE3 KO-
TOpPOE IPOXOAUT B HUKHUIA pe3epByap
JUIMHHAsI TPYOKa BOPOHKH, TOXO/SIIAs TO-
4TH 10 JIHA.

PacTBOp B HUMKHEM pe3epByape npu-
0opa CIIy’KUT 3aTBOPOM, MIPENATCTBYIOLIUM
BBIJICJICHUIO Ta3a 00paTHO Yepe3 BOPOHKY BO
BpeMs onbITa. HUKHUI pe3epByap 0ObIYHO
UMeeT TYOYITyC, 3aKpBIThII MPUTEPTOI CTEK-
JSTHHOHM MPOOKOH: OH HE0OXOAUM /TSl CIIMBa
YKHUJIKOCTH TIOCTI€ NCIOIB30BAHUS IPUOOpA.

Ha npoknaaky yepes 60koBoi TyOy-
JyC IImaTeeM HaCBhIIAoT TBEPAbIC BElle-
cTBa (MpaMop, LIMHK, aIFOMUHUHN, CYJIb(U
HaTpus, cyabpuT HaTpus). TyOyiyc 3aKpsbl-
BaeTcs MPOOKOH € ra300TBOIHON TPYOKOIA.
3areM MpH OTKPHITOM KpaHe WU 3aKUME B
BEPXHIOI0 BOPOHKY 3aJIMBAETCS PacTBOp pea-
renta. Kornma ypoBeHb KUAKOCTH JOCTUTAET
BEIIIECTBA Ha NPOKIIA/JKE, HAUMHACTCS XUMHU-
YyecKasl peaklys C BBIACTICHUEM Ta3a.

IIpu 3aKkpeITUY KpaHa J1aBIE€HUE Bbl-
JEIISIOLIETOCS Ta3a BbIIABIMBACT KUIKOCTD
U3 PeakTopa B BEPXHIOIO YacTh BOPOHKU. Peakius mpekpaiaercs. OTKpbITHE KpaHa IPUBOAUT K BO3-
o6HOByIeHHIO peakimu! Takum 00pasoM, anmapar Kurina OTHOCHTCS K anmaparaM aBTOMaTHYECKOTO
NEUCTBHUS.

2.8. BHyTpeHHee TpeHue B ra3ax

Ilpubopuer: nenTpoOEKHAs MaIlIMHA U MOJIBEIICHHAS HA IITATUBE MJIACTUHA TIEHO-
nJacTa.

Onvim. JIeMOHCTpaIMIO BHYTPEHHETO TPEHUS B BO3IYXE IMOKA3BIBAIOT C JIETKOU
IJTACTUHOM MEHOIJIACTa, TOJABENICHHON Ha HUTH. [0/ MIacTHHON yCTaHABIMBAKOT LICH-
TPOOEKHYIO MAIINHY TaK, YTO €€ BPAIAIONTUNCS JUCK HaXOIUJICS HA pacCTosTHUH 1,5 —
2 cM OT TUIaCTHHBL. Bpammaror 1neHTpoOekHy 0 MalllnHy U HAOII0Aal0T, Kak Omarogaps
HaJIMYUIO CUJI BHYTPEHHETO TPEHUS B CJIOSX BO3AYXa, HAXOISIETOCsS MEXIAY JUCKOM
MAIIMHbI U [JIACTUHOW MEHOIUIACTA, MOCIEAHSS TOBOPAYNBAETCS, 3AKPYyUUBasi HUTh
nojaBeca. J{ns yno6cTBa HabIIOIEHHS 32 TTOBOPOTOM IJIACTUHBI K HEM MPUKICUBAIOT
daaxok. Cuiibl BHYTPEHHETO TPEHUS TPONOPLIMOHANIBHBI TPAIUEHTY cKkopocTei. [pa-
JMEHT CKOPOCTU MOYKHO MEHSITh, PETYJIMPYS YaCTOTY BpaIleHUs LIEHTPOOSKHON Mallln-
HBI UJIM U3MEHSIA PACCTOSTHUE MEXKY €€ TUCKOM M MIIACTUHOM.
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Ecnu momecTuTh MEXy TMCKOM LIEHTPOOEKHOW MAIIMHBI U TIEHOIIACTOM
OOJIBIION JIMCT CTEKJIA, CUIIbI BHYTPEHHETO TPEHHUSI He CMOTYT 3aKPY4YuBAaTh M10/BE-
HIEHHYIO [UTACTHHY MEHOIUIACTA.

A

_C'..FD

|

2.9. lloBepxHocTHOE HaTsizkeHHe. [loniaBok Apxumea

BBIIIIAETCS HaJ BOJIOM.

Ilpuébopwr: banka c BOJ0#, OIJIABOK ApXHUMeAa, CTCKIISTHHAs
naJjioyka.

Onwvim. Bonbinas CTeKJIsIHHAS OaHKa 3aI0JIHSIETCS BOJION
npuUMeEpPHO Ha 5/6 oobema.

OmyckarT B BOAY NOIUIaBOK ApxuMena, UMEIOIIAN BU/T
NPOOUPKHU, 3aMOJTHEHHOW HAMOJIOBUHY CBHUHIIOBBIM IPY3HIIOM.
CBepxy normIaBok cHaOXKeH mpoBoJioyHOM neTiiel. [lommaBok
norpysaercs 10 npooku. IleTnst mpu 3ToM HaXOAUTCS BBIILIE
YPOBHS BOJbI B BO3/IYXE.

3aTeM CTEKJISIHHOM NaJOYKOW OCTOPOKHO yTaIlIMBAIOT
MOTUIABOK HACTOJBKO, YTOOBI METIS OKYHYJIACh HUKE YPOBHS
BOJIbl. MEIJIEHHO OTIyCKAIOT MOIUIABOK KBEPXY — U BOT I1O-
BEPXHOCTH BOJIBI JEPKUT IETIIFO CUJIOW OBEPXHOCTHOT'O HATSI-
JKEHUS U HE JAeT MOIUIaBKY BBIMTH BBILLIE.

JlekTop 0OBSICHSCT: MIOBEPXHOCTHBIN CJIOM JKHIKOCTH TI0
CBOHMM CBOWMCTBAaM HallOMUHAET YNPYTYIO [UIEHKY.

CTexssHHOW MaJI0YKOM OCTOPOKHO PACKAYMBAIOT IOIJIa-
BOK. [Inenka He pBercs. Hakoner, mpu O0JbIION aMIUTUTYE
Ka4aHU OHa NPOPBIBAETCS, MOIUIABOK BCIUIBIBAET, U METIIS BO3-
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2.10. IToBepxHOCTHOE HATsIzKeHMe. MbLIIbHbIE TUIEHKH

Ilpubopui: Tpoexumonnbiit anmapat JIDTHU-60 M ¢ npoekTupyromuM o0beKTH-
BoM. (3ameHa - muanpoekTop «CBUTA3b-ABTO»). [IpoBOIOYHBIC KapKackl. MbUIbHAS BO-

na. Uromnka.

Onvim. | sapuanm. Mexny NIpOEKTOPOM U IIPOECKIIMOHHBIM OOBEKTUBOM 10 OYe-
penu MOMEIIaloT BEPTHKAIBHO MPOBOJIOYHBIE KapKachl pa3HON (OPMBI (JIEBBIA PUCY-
HOK). OKyHast uX B MbUIbHYIO BOAY, IOKa3bIBAIOT B
MIPOEKIMH Ha 3KpaH, KaKk BOJA 3aTATMBAET KAPKACHI.

LIEN NTePEMBIYKOM. ECIM NpOTKHYTh UTOJIKOW YacTh IUICHKH,

2 eapuanm. B ciny4ae BeIXoAa
u3 cTpos npoektopa JIDTH,
HCTIOJNIB3YETCS] TOPU3OHTAIIb-
HBII IPOEKTOP (KOIOCKOM)
3M 1720 ¢ mOBOPOTHBIM 3€p-
KaJioM (TpaBblil pUCYHOK). B
ATOM ClTydae KapKachl JepKat

(-

TOPU30HTAIBHO. @
1. KonsbI110 ¢ 1miaBaro-

OCTaBIIASACS YACTh HATSIHETCS B BUJE MOJyMecALa. 3M 1720
2. IIpoBoso4Has paMKa ¢ HOJABUKHOU CTOPOHOU. OTTATH-
Basl U OTIyCKas MOJABUKHYIO CTOPOHY, HA0JIFO1a€M CTPEMJICHUE TUIEHKU COKPATHUTh
IJIOIA/b TOBEPXHOCTH — IIJIEHKA MMOAHUMAET BBEPX MMOJBUKHOE PEOPO PaMKH.
3. IIpoBoJioUHBIN KyO ¥ MPOBOJIOYHAS CLIMPAITb 3ATSTUBAIOTCSA «IKOHOMHO», T.€. C

MHUHHUMAaJIbHOU II0IIaaAbIO ITIOBEPXHOCTH.

Ipumeuanue. Xun-
KOCTb JIJISl MBITBHBIX
TJICHOK U3TOTaBIIU-
BAalOT U3 MBUIbHOMN
CTPY’KKH (XOpOLLIO —
JIETCKOTO MbLIA)
WJIA MBUIBHOTO T10-
poOIIKa B KOJIHYeE-
ctBe 2-3% OT Macchl
BOJIBI.

IIpu nemoH-
CTpalliy Ha TOpHU-
30HTAJILHOM MPOEK-
TOpe MbLIbHAs BOJA
KaraeT Ha 3epKajio
npoekropa. Heo0-
XOJIUMO 3aIacTUuch
MSITKOH BITaKHOU

_
Z 7 -

"

'

NN
W N

W
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TPSNKOI1, YTOOBI CTHPATh MBLJIBHYI0 BOY U He NOBPEAUTH 3ePKAJIO.

2.11. CmayuBaHue 1 HecMavYuBaHue. Kanuuisipol

JKpaH

IIpoeKNHOHHBIA

npH3Ma
Kanuiisapsl

o

ITpuéopur: mnanpoexrop JIatu-60 (1u «CBUTA3b. ABTO»); MPOSKIIMOHHBIA 00b-
€KTUB; IOBOPOTHAS MPU3MA; IKPaH; COCY/] C MOJKPAICHHON BOJION; KaMWIISPhl Ha
ITaTUBE:

- Ha0Op MPSAMBIX CTEKJIIHHBIX TPYOOK pa3HOro TUaMeTpa;
- U —o06pa3zHas TpyOKa co pTyThIO U Pa3HBIMH IO TUAMETPY KOJICHAMHU.

Onvim. [TpoekTUPYIOT HA 3KPaH MO OYEPEAN KATWILISAPHI.

Cuauasa BepTUKalibHbIe TPYOKHU. [I0AHOCAT TIIOCKUI COCY/ C MOJKPAIIEHHOM
BOJION K TpyOKaM CHHM3Y, OKYHAIOT KOHIIBI TpyOOK. Bosia mogamumaetcst Ha pa3Hyto BbI-
COTY B 3aBUCUMOCTH OT JaMeTpa Kanwuiapa. YeM yxe Kanujuisip, TEM BBIIIE CTOJIO
BOJIBI.

3atem npoekTupyroT Ha 3kpadH U —00pa3Hyro TpyOKy co pTyThi0. B mmpokom ko-
JIeHE YPOBEHb PTYTH BHIIIIE, T. K. KPUBU3HA MEHHCKA MEHBIIIE.

2.12. Moaeanb ¢guroTanuu

daoramus (pp. flottation, or flotter — maBats) — onuH U3 MeTo10B OOOTAITIC-
HUS TIOJIE3HBIX UCKOMAeMbIX, KOTOPBI OCHOBAH Ha Pa3InYMH CIIOCOOHOCTEH MIUHEPATIOB
yIIep)KUBAThCS Ha MEX(Pa30BOM MOBEPXHOCTH, O0YCIOBICHHBIN pa3IuiieM B yIeIbHBIX
MOBEPXHOCTHBIX dHEPrusix. [ 'uapododHbIie (MJI10X0 cMaYuBaeMble BOJA0I ) YaCTHUIIbI
MUHEPAJIOB U30MPATETHHO 3aKPEIUISIOTCS Ha TpaHuIle pasnena a3, 00bIYHO raza u Bo-
TIbI, ¥ OTZICTISIFOTCS OT TUIPO(PMIIHHBIX (XOPOIIO cMaYnBaeMbIX Bo0#) yactuil. Ilpu
¢romayuu ny3elpvKu 2a3a uau Kanau Macia RPUIUnAm K njioxo CMaiuéaemvim
80001l Yacmuyam u ROOHUMAaOm uUx K nogepxuocmu. J1ns o06pa3oBaHus My3bIpPbKOB
WCIIONIB3YIOT Pa3IMYHbIE METO/IbI, HAPUMEP, 00pa30BaHUE YTIAECKUCIOTO Ta3a 3a CYET
XAMHUYECKOU pEaKIINH.
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Ilpuoopwr. AxBapuywm c Boaoil. [lomnasku. YkcycHas kucnora. Cona. [lunetka.

Onwvim. B akBapuyme ¢ BOJIOM y caMOro JJHa TUIABAIOT JBa MOTUIABKA B BUJIE T1€-
PEBEPHYTHIX MAJIEHbKUX KOJIOOUEK pa3Horo 1BeTa. KpacHas ko1004ka UMUTHPYET IO~
Je3Hoe uckomnaeMoe (ruapodoOHas yacTuila MUHEpPasia), OHA HE CMAaYMBAETCs BOJOM,

T.K. 3apaHee MOKpPHITa MapaduHOM.

becuBeTHas koin004Ka UMH-
TUPYET MYCTYIO MOPOY, KOTOPYIO
HEO0XO0JIUMO OTAEIUTH OT MUHEpa-
na. OHa cMa4YMBaeTCs BOJAOM (THI-
poduIbHasS YaCTHIIA)— €€ CTCKIISTH-
Hasl TOBEPXHOCTh OYUIIICHA.

B akBapuym HaceImaroT coxy
OJIMKe K KpacHOM Ko0ouke. 3aTem
MUTIETKON HAOMPAIOT YKCYCHOM
KHUCJIOTHI U KalaroT B aKBapUyM
(Taxxe OJIMKE K KpacHOM K01004-

|

\ T

S

YRCYCHafa coga
KHCI0Ta

ke). Cona B3auMOJIEHCTBYET C KUCIOTOM U BBIJICTSAETCS YrAEKUCIbIN ra3. [1y3sIpbku yT-
JIEKHUCIIOTO Ta3a MPWIKIIAIOT K KPAaCHOM KOJIOOUKE M MOJHUMAIOT €€ BBepX. beciBeTHas

KOJIOOYKA OCTaeTCs BHH3Y.

Oobvacuenue onoima. B IIPOMBIINIJICHHBIX YCJIOBUAX BMECTC C ITY3bIPbKaMHU I'a3a B
IICHY BBIHOCATCSA YaCTHIbI ITOJIC3HOI'0 UCKOITAEMOTI0, a ITyCTasd ImopoJaa OCTacTCsa Ha JHE

BaHHBI.

IIpumeuanue. JIns1 TOKPHITHS KOJIOOUKU MapapUHOM CIelyeT Ha CTEKISIHHYIO IIJIACTUHKY pac-
IUIaBUTH NMapauH U NPOKaTaTh KOJOOUKY IO HEMY.

2.13. CBolcTBA MOBEPXHOCTHOIO CJIOSI JKUIKOCTH

Ilpuébopwir: Konockon «Ilonummtokey», KroBeTa
IJIOCKasl MPO3payHasi, BOJA, MOPOIIOK JIMKONOAUs (ce-
pBI, Me€JIa), UTJ1a, CIIUPTOBKA, Kamdapa, MbLIO.

Onwpim. HanuBarot B KIOBETY BOAY, ITOCHIIAIOT
JUKOTIOIMEM TTOBEPXHOCTh TaK, YTOOBI HE OBLIO TIPO-
cBeToB. KroBeTy cTaBAT Ha MPOEKTOP, OCBEILIAIOT CHU3Y
U TIPOCHIUPYIOT Ha O0bIoi skpaH. DokycHpyroT Ha
HKpaHe MOBEPXHOCTh BOJIBI.

1. Ha KOHYMK UTOJIKU (MM CTEKJITHHOM Naoy-
KH) COCKpPEOaroT KyCOUeK MblJIa. ITUM KOHYMKOM IPH-
KACaloTCsl B KAKOM-JINOO MECTE K OBEPXHOCTH. 3/1€Ch
MOBEPXHOCTHOE HATSKEHUE pe3Ko yMeHbiuaercs. [1o-

POIIIOK pa30eraeTcsi BO BCE CTOPOHBI, 00pa3ysk «OKHAY.
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2. BTopoii BapraHT — Ha TUTAMEHH 3aKUTAJKA HATPEBAIOT KOHUMK UTOJIKU M TOXKE
pUKacaroTcs K miaeHke. IPQeKT ToT xe.

3. ABmxenue kamdapsl. [IpenBapuTeabHO BHIMBIBAIOT KIOBETY MO XOPOIIEH
CTpyei BOAONPOBOAHOM Bobl. K BHYTpeHHEH MOBEPXHOCTH KIOBETHI HEIb3s MPUKa-
caThcs najgbiaMu. KioBeTy cTaBsaT Ha NpuOOp U HATIOJIHSIIOT CBEXEH BOAOIPOBOIHOM
BOJIOM.

bepyT kycouek kamdapsl 3a OJJUH KOHEIl, a C IPYroro KOHIa HO’KOM COCKa0JIH-
BaIOT MEJIKHE KyCOUYKH, YTOOBI OHHM I1aJIajTi Ha TIOBEPXHOCTH BOIbI. BeencTBue Hepag-
HOMEPHOTO U3MEHEHUS MMOBEPXHOCTHOTO HATSHKEHUS TIPOUCXOINT JBIKEHUE KYCOYKOB
Kamdapsl 10 TTOBEPXHOCTH BOJIbI. UeM KycoUueK Mellbue, TEM OH JBIKETCS SHEPTUYHEE.

Ecnu temneps mockInaTh MOBEPXHOCT JTUKOMOIUEM, ITOPOIIOK OYIeT pa3oeraTbes
OT OBICTPO ABWXKYITUXCS yacTuil kamdopsl. (MHOTIa CUTYaInio ITyTOYHO HA3bIBAIOT
«Boik B cTajae oemy).

2.14. Moaeu KpUCTAUIMYECKHUX PelIeTOK

IIpuoopwl: MexaHU4YECKUE MOJIEIIN KPUCTATUIMYECKUX PelIe-
TOK: ajamasa, rpadura, CIijiaBa xene30-yriepoa (00beMHO
LHEHTPUPOBAHHAS U TPAHELICHTPUPOBAHHAS TUYCUKH).

Onpim AITIOCTPUPYET TUITBI KPUCTAIIMYECKUX PELIETOK.
JIekTop OTMEYAET, YTO MOHATUE KPUCTAIUTMYECKUX PELIETOK
JIaeT NPABUJIBHOE ONIMCAHUE BHYTPEHHENU CTPYKTYPbI KpHU-
crajua.

JleMOHCTpanust OCHOBaHa Ha MEXaHUYECKOM MOJAEIMPOBAHUHN
| CBSI3€M aTOMOB B IEPUOMYECKUX CTPYKTypax. [loka3piBas
CTyZEHTaM MOJEJH IEMEHTAPHBIX SYEEK, ONPEACIIAI0T UX
THUII, CHCTEMY CUMMETPHUH, JAIOT KPATKYIO XapaKTEPUCTUKY
THUIIOB CBSI3€M aTOMOB B IIEPUOJUYECKON CTPYKTYPE.

-—
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2.15. Moaeab ynpyroi nepopManuu TBepaoro Teja

it

ST

AT ITaIa

Ilpuboput. monenu neopMUpPyeMOro TBEPIOTO Tela (HECKOJBKO MapalieIbHO
PaCIOJIOKEHHBIX JCPEBSIHHBIX U TUIACTMACCOBBIX TUIACTHH, CKPETIEHHBIX MPY>KUHAMH).

Onpim VITIOCTPUPYET U3MEHEHUS, IPOUCXOIAIINE C KPUCTATUIMYECKON PEeIIET-
KOM TBEPOro Tea nMpu AeopMaliiu pa3HbIX TUIIOB: CXKaTHe, PaCTsHKEHHE, KpyUeHHE, a
TaKXke - UX KOMOMHAIIUU, HAIIPUMED, - U3THO.

JleMoHCTpalisi OCHOBaHA Ha aHAJIOTHHM MEXK]1y ITIOBEJACHUEM aTOMOB, IPUHA/IJIC-
KaIUX MapauieIbHBIM aTOMHBIM TUIOCKOCTSM Je(hOpMUPYEMOI KPUCTAIUTHIECKOHN pe-
METKA, ¥ CUCTEMOM MapajuIebHBIX IJIACTHH, COSTUHEHHBIX MEKIY COOO0 MPYKMHAMMU.

C)KMMArOT, pacTATHUBAIOT U UHBIM 00pa3oM ynpyro AehOpMHUPYIOT MOJIEITb.

Oovsacnenue onvima. Vimeercs aHaJIOTUS MEKTY 3TOM MOJIENTBIO U KPUCTAILIIOM.
Tak ke, Kak U B CJIydae KpUCTALUTNYECKON PEIIETKH, CYIIECTBYET HE KOTOPOE PacCTOsI-
HUE MEXJy COCETHUMHU CIIOSIMH, KOTOPOMY COOTBETCTBYET COCTOSIHUE YCTONYUBOTO
paBHOBecHUs cUCTeMBI. [Ipr U3MEHEHUU ATOTO PACCTOSHUSI BO3HUKAIOT CHJIbI (OTTAJIKHU-
BaHMSI WM TIPUTSHKEHUS ), CTPEMSAIIIMECS BEPHYTh CUCTEMY B Ha4aJIbHOE COCTOSTHUE.
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Yactp 3

JQJEKTPHUYECTBO U MATHETU3M
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Anekmpocmamuxa

3.1. DiieMeHTapHbIE ONBITHI MO JIEKTPOcTATHKE. /[Ba poxa 3iekTpuye-
cTBa. BzanmonaeiicTBue 3apsizKeHHBIX TeJl

Ilpuéboper. CrexiissHHAS NAJI0YKA U TUIACTUHKA PE3UHBI; TUIacTMaccoBast (Uu
HOOHUTOBAS) MAJIOYKA U KYCOK IIEPCTSIHOU TkaHu. J[Ba anexkrpomertpa. [llapuku u3
dbonbru.

Onwvtm. Ha 1eMOHCTPAlIMOHHBIN CTOJ CBHIILTIOT MEJIKUE Kycouku Oymaru. [ToaHo-
CSIT HAYJICKTPU30BAHHBIC Y00HUTOBYIO M CTCKIISTHHYIO MTAJIOYKY W HAOIIOAAIOT TIPHIIH-
MaHue KyCOYKOB OyMaru K HUM.

HatuparoT CTEKISHHYO Tal0OUYKy JJUCTOM pe3nHOM . [[pukacaroTcs nagoukou u
PE3UHOBBIM JIMCTOM OTJIEJIBHO K IIAPUKaM JIBYX PAa3HBIX DJIEKTPOMETPOB. Y OCKIA0TCA,
YTO 3apsiAbl PA3HOTO 3HAKA - MOJIOKUTENIBHBIE U OTPULIATEIBHBIC - BO3HUKAIOT KaK Ha
MAJIOYKE, TAK U HA KYCKE PE3UHBI. [[JI1 3TOro MOAHOCAT MO OYEPEId, HO HE MPUKACAIOT-
A, K KQKJA0MY JIEKTPOMETPY, HAIPUMED, CTEKIIIHHYIO 3apsKEHHYIO Nalouky. B on-

HOM CJIy4ae CTpPEJIKA JIEKTPO-

R MCTpa CI1agacT, B APYIoM - IIOJd-
> { = HHUMAcCTCs.
T Hpum;mceuue uommaii-

Kueganue 3apsaooe. Ha mratuse
Ha TOHKUX KaIPOHOBBIX HUTKaX
i 4 .’ MTO/IBEIICHBI JICTKUE IIAPUKH U3
| dboawpru. Kakoit — mubo Hariek-
i TPU30BaHHOM (Hampumep, 300HHU-
' TOBOH ) TTAJIOYKOH MPUKACAFOTCS
Y 3apspKaroT mwapuku. Kpannnii
IIAPUK TIOJIBEIIICH K Y3KOH TOpH-
30HTAJIbHOU MOJIBUKHOU CTEK-
JISTHHOM TpyOKe, KOTOpas BXOAMT B 00Jiee MIUPOKYIO HEMOABIXKHYIO CTCKIISTHHYIO TPYO-
Ky. [lepememmas y3kyro TpyOKy BHYTpHY ITUPOKOM , MOKHO U3MEHSITh PACCTOSIHUE MEXK-
Iy mapukaMu. MeUIeHHO COMKAIOT 3apsDKCHHbBIC ITAPUKHU. 3apsyKEHHBIE OJHOMMEHHO,
IIAPUKHU OTTAJIKUBAIOTCS JAPYT OT APyra U OT NaodyKku. [ToHOCAT 3apsyKEHHYIO CTEK-
JSTHHYIO TIaiouKy. Tak Kak CTEKJIsSHHAS MajouyKa UMEET MPOTUBOTONOXKHBIN 3HAK 3apsi-
7a, MAapUKA MPUTATUBAIOTCS K HEH.

AHaNIOTHYHO HAOIIOAAIOT MPUTSHKEHUE IIIAPUKOB, IS YeTO MPUKACAIOTCS K OJ1-
HOMY IIIapUKy Ha’JIEKTPU30BAHHOMN CTEKJISTHHOM, a K IPYrOMY - TJIACTMACcCOBOM Manod-
KaMH, a 3aTeM, BTSATHBAs CTCKISHHYIO TPYOKY HaBEepXy IITaTHBA, COMMKAIOT IIAPHKH.
[Tpr HEKOTOPOM PACCTOSIHUM MEXKIY IAPUKaAMH, OHU OBICTPO COMMIKAIOTCS A0 KacaHusl.
[Tocne xacanus 3apsiabl, KaKk IPABUIIO, HEUTPATU3YIOTCSI.
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3.2. DaexkTpodopHasi MAIIUHA

[To3BonseT Pa3aCIATh JICKTPUUCCKUC 3apAAbl IIPOTUBOIIOJIOKHBIX 3HAKOB U
HaKaIlJInBaThb HUX. I/ICHOJII)?)yeT SABJICHHUC BHGKTPOCTaTquCKOﬁ HHAYKIWH, IIPU 5TOM Ha
IIOJI0Cax MalllnHbI (I_[I/IJ'II/IHI[pI/I‘-IeCKI/IX KOHI[CHcaTOan) HaKallJIMBAIOTCA 3JICKTPUICCKHC
3apAabl, pa3HOCTH IIOTCHIUAJIOB HAa Pa3pAAHUKAX JOCTHI'aCT HECCKOJBKHUX COTCH ThICAY

BOJILT. PaboTaeT ¢ IIOMOIIBIO MEXaHMYECKOU 9HCP-
THH.

Cxema »1ekTpoopHOIi MaIIMHBI Y UMCXEPCTA.

MarrHa cOCTOUT U3 IBYX COOCHBIX JTUCKOB
(A- 6 KHUM K HAM Ha pUCYHKE U B — nanbHuii ot
Hac) U3 U30JUPYIONIEro MaTepuaia (CTeKJI0 Uin
OPICTEKJIO), HA KOTOPbIE HAKJIEEHBI MPOBOSAIINE
CTaHUOJIEBBIE MOJIOCKH-CEKTOPBI (CM. pucC.). Jlucku
MIPUBOJATCS BO BCTPEYHOE BpAIEHUE C PABHOU yT-
JIOBOM CKOPOCTBIO.

[Tonocku npu BpallleHU! TUCKOB CONIPUKA-
carotcs co metkaMu X, Y u Z, KOTOpbIe UTPAIOT
POJIb KOHTAKTa JIIs IepeHoca 3apAnoB. [IpoBoaHu-
KU Z W Z1 CITy’Kat JUIsl CheéMa M HaKOTUICHU 3apsiioB ¢ 000ux auckoB. [IpoBoanuku X
(Ha pucyHKe Ha OJIMDKHEW K HaM CTOPOHE MalliiHbl) U Y (Ha oOpaTHOM CTOpOHE) pac-
MOJIOKEHBI KaXK/IbIH 110 OHY CTOPOHY JIUCKA U COEUHSIOT JUAMETPAIIbHO ITPOTUBOIIO-
JIO’KHBIE MOJIOCKH.

[Ipeanonoxum, yto cekTop Al BHauane HECET HEOOIBIIONW N30BITOUHBII MOJIO0-
KUTEIBbHBIN 3apsia, a cekTop Bl — orpunarensHbii. Korna Al nBuxercs BieBo, a Bl
— BIIPABO, UX MTOTEHUNAJIBI PACTYT 3@ CYEM PAOOmMbl, 8bINOIHACMOU NPOMUE CULbL UX
INNEKMPOCMAMUYECKO20 NPUMANCEHUA.

Korma Al mocturaer nojoXKeHus
HanpoTuB cektopa B2 nmnactunel B, ko-
TOPBINA B 3TOT MOMEHT KOHTAaKTUPYET CO
mETKOM Y, OH Oy/IeT 101 BHICOKUM I10-
JIOKUTENBHBIM TOTEHIUAIOM. CeKTop
A1 BBI30BET pazziesicHue 3apsija B mpo-
BOJHMKE, coeaunsiomeM Y u Y1, me-
peHecst OOJBIION OTPHUIIATEIIBHBIN 3a-
psa Ha B2 1 00bI10# MOJI0KUTETbHBIN
3aps Ha YAAIEHHBIA CEKTOP, KOTOPOTO
B DTOT MOMEHT KacaeTcs meTka Y 1.

JBurasice nanwiie, Al kacaercs
LWETKU Z U YaCTUYHO Pa3psKacTCs BO ']
BHEIIHIOIO LENb (Harpy3Kou CIyKuT " ol j
nenaeHckas 6anka). [Ipu mocnemyro- - - & t I y
I[eM BpallleHuu AUCKoB, Al kacaercs




mETKU X, KOTOpasi CBA3aHa MPOBOJHUKOM cO 1IETKOM X1, U CHOBa MoJIy4aeT 3apsiji, Ha
ATOT pa3 OTPULIATENBHBIN, KOTOPBIA OTTAIKUBAETCA OTPULATEIBHO 3apsKEHHBIM CEKTO-
pom B2 (HaxonsmuMcs B 3TOT MOMEHT HAlPOTUB CEKTOpa Ha IMCKe A, KOHTaKTUPYIO-
miero co meérkor X1). Takum oOpazoM, MOJOKUTEIBHBIN 3apsi/l IEPEHOCUTCS CIIpaBa
HAJIEBO BEPXHEW YaCThIO IUCKA A, a OTpULATENbHBIN CJIEBA HAIIPABO €TI0 HUYKHEW Ya-
CTBIO.

3.3. CuJjioBbIe JJMHUM IJIEKTPHUYECKOT0 MOoJIsA (CyJITaHbI OyMa)KHBIC)

Ilpuéopui: >nextpodopHas MamuHa, OyMa>KHbIE CyJITaHBI HAa U30JIUPYIOLIUX
ITaTUBAX, COCTUHUTEIBbHBIE IPOBOJHUKH C «KPOKOJAWIBYMKAMI) HA KOHIIE.

Onpim. C NOMOIIBIO KPOKOIUIIBYMKA COCTUHSIOT IIPOBOJAOM KOHIYKTOP JJICK-
TpodOpHOI MAIIMHBI C OJTHUM CyJATaHOM. Bpamator qucku Mamunbel. O0paliatoT BHU-
MaHH€ Ha PaiHAJIbHOE PACIIOIOKEHNE OYMaXKHBIX MOJIOCOK.

3arem 3apspkaroT o0a cyliTaHa CHayana OJHOMMEHHBIMHU, a 3aT€M Pa3HOMMEHHBI-

Kongykrops!
3nexTpodopHO /
MalNTHbI

MU 3apsaaaMu. I[JIH 9TOI0 COCAUHAIOT UX, COOTBCTCTBCHHO, C OIHHMM U TCM JKC KOHAYK-

TOpOM BHGKTPO(l)OpHOIZ MalllKHbI U C PA3HBIMHU. [Toka3piBaroT HCKPHUBJICHUC IIOJIOCOK

IIpU OTTAJIKHMBAHUU U ITPUTKCHUU.

3.4. IIpoBOAHUKY U JUIIEKTPUKH

Ilpuéboper. CrexiisHHAS MAJIOYKA U TUIACTUHKA PE3UHBI; IIacTMaccoBas (Miu
H0OHMUTOBAS) MAJIOYKA U KYCOK IIEPCTIHON TKaHu. J[Ba anekTpomeTpa. CTeKIsiHHASA
TpyOouka. MenHas mpoBOJIOKa Ha U30JIMPYIOIIEH pyUKe.

Onwim. J/IBa 3apsKEHHBIX PA3HOWMEHHO JIEKTPOMETPA COEIUHSIOT: MEAHOM MTPO-
BOJIOKOW Ha M30JUPYIOIIEH pyUKe, U CTEKIITHHON TpyOoukoii. B cirydae mpoBoaHuKa
3apsAn crnagaeT. B ciydyae TUaneKkTpuka — AepKUTCA.
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CTERJIO

3.5. DyeKkTpU3anus NOCPEACTBOM BJIMSIHUS (3JIEKTPOCTATHYECKAS MH-
JYKIHsT)

Ilpubopei: JIBa myCTOTENBIX METAIMYECKUX [Iapa HA U30JIMPYIOIIMX MTOACTABKAX.
JIBa anektpoMerpa. CTEKIIIHHAS U IJIACTMACCOBAs MAJIOYKH, JOCKYT PE3UHOBBIN U
IEPCTSIHON TKaHU. MeaHas MpOBOJIOKA HA U30JUPYIOIIEH pYUKeE.

Onwvim. CABUHYB clielIMaJIbHbIE HECUMMETPHUYHBIE TPEYTOJIbHBIE MOJCTABKH I1aPOB,
COEJIMHSIOT IIAPkI 10 KacaHus (CIBIIIEH 3BOH IIAPOB) TaK, YTOObI OHU 00pa30BaIIU €U~
HBIA MPOBOJAHUK. KaK/Iplil U3 MIApOB COEAUHSAIOT CO CBOMM 3JIEKTPOMETPOM. DIEKTPO-
METpPbI HUYETO HE MOKA3bIBAIOT, T.K. IIAPbI HE 3APSKEHBI.

[TonHOCAT COOKY K OJHOMY M3 ILIapOB, HO HE MIPUKACAIOTCS, 3aPSIKEHHYIO MAJIOUKY.
O6a snekTpomMeTpa MOKa3bIBAIOT MOSBUBIIHECS 3apsiibl (CM. puc. 1). PazaBurarot mapsr

B IIpU- CyT-
CTBHH 1 3a-
PSIKEH- r HOU
nanoy- KH.
3apsiabl Ha
AJIEK- TpoO-
MeTpax co-
XpaHsi- N\ I0TCSl
Voex- - ' na-

IOTCSI B TOM, YTO OHH Pa3HBIX 3HAKOB (PHUC. 2), IJI Y€Tro MOAHOCAT K KaXJIOMY IIapy 1o
Oo4YepelId CTEKJISTHHYIO U IUTACTMACCOBYIO 3apsKEHHBIE a0uKu. CTPENIKH 3JIEKTPOMET-
POB pearupyroT no-pazHomy. Ciaea0BaTeIbHO, 3apsibl IPOTUBOMOJIOKHbBIE. B KOHIE
OTIBITA COCTUHSIIOT 00a 3apsHKEHHBIX IIapa MEIHON TPOBOJIOKOW HA U30JUPYIONICH pyd-
ke. [Ipoucxomut HenTpanu3anus 3aps>KEHHBIX 1APOB.
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3.6. PacnipenesieHue 3apsiioB ¥ MOTEHIUAJIA HA MOBEPXHOCTU U BHYTPH
3aps’KEHHOT0 NMPOBOJHUKA

Ilpuboper: ykper€HHbINA HA CTOWKE [MWIMHIPUYECKUN TPOBOJHUK C KOHYCOO0-
pPa3HBIMU TOPLIAMH: C OHOT'O KOHIIA - B BUJI€ BBICTYIA, & C APYrOoro — B BUJIE yriayOJe-
HUSI. BOJIBIION MOJIBIN METAJUIMYECKUN 1Iap HA U30JUPYIOLIEN MOACTABKE. DIIEKTPO-
(dopHas mamunHa. JnekTpomeTp. [IpoOHbII MeTaIMuecKuil apuK Ha U30JIUPYIOLIEH
pyuke. CTekIIsiHHAs najao4yka U JIOCKYT pe3uHsbl. [inacTmMaccoBas majnodka U Kycok LIep-
CTSHOM TKAaHMU.

Onvimot 1A u 1 b. Pacnpeoenenue 3apsaoos. Puc.1
1. A.

1.

JaeKTpOoMeTp

Konaykrop
ieKTpod opHOH
MANIHHBI

Puc. 1

3apskaroT OT ANEKTPOGOPHON MAITMHBI OOJBIITON MOJIBIA METATUYECKUH 1ap Ha
u3onupytouen noacrtaske. [IpoOHbIN MIapuk Ha 00HUTOBON PYUYKE BCTABIISIOT B OT-
BEPCTHUE CBEPXY MOJIOTO IIapa, MPUKACAIOTCS U3HYTPU, BOJAT MO0 BHYTPEHHEH MO-
BEPXHOCTH, «COOMpas» sIKOObBI 3apsiy (MbI 3HaeM, 4To ero TaMm HeT!). « CoOpaHHBIN»
3apsA] NEPEHOCAT HA [APUK AIEKTPOMETPA. DIEKTPOMETP HUUETO HE MOKA3bIBAET.
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Tewm >xe MpOOHBIM MIAPUKOM BOJAT [0 HAPYKHOM MOBEPXHOCTH IOJIOTO 3apsSKEHHO-
ro mwapa. [lepeHocsT coOpaHHO€E JIEKTPUUECTBO HA 3EKTpoMeTp. Tenepsb cTpenka
AIEKTPOMETPA OTKJIOHSAETCS.

Oobvacuenue onvtma: 3apsiji pacrpeeisieTcsi Ha HApy>KHOU MOBEPXHOCTHU MTPOBO/I-
HUKA; BHYTPU IIPOBOJHUKA CBOOOIHBIX 3apsiIOB HET.

1. b. AHaOrMYHO 3apsHKa0T MWIMHAPUISCKUN TPOBOJTHUK C OCTPHIM BBHICTYIIOM
1 BriaguHoi. [IpoOHBIM IMApUKOM CHUMAIOT 3apsl, TPUKACASCH 10 OYEPEaH K TTOBEPX-
HOCTH IPOBOJHUKA B PAa3HBIX MECTaX — Ha MJIOCKOW YaCTH, HA OCTPUE BBICTYIIA, HA BO-
rHyToM yacth. Kaxxaplii pa3 3aps1 IEPEHOCUTCS I CPABHEHUS HA DJIEKTPOMETP, KOTO-
PBIi B KQXKJIOM cllydae IpeaBapUTEIbHO OCBOOOKIAETCS OT MPEABIIYIIEro 3apsiaa npu-
KOCHOBEHHEM JIAJJOHH.

Oovacuenue onvima. IITOTHOCTB ANEKTPUUECKUX 3aPSAIOB HA IOBEPXHOCTH MPO-
BOJIHHKA pa3IudHasi — Ha BBIMTYKJIBIX IIOBEPXHOCTSX OHA OOJIbIIIE, HA BOTHYTBIX —
MEHBbIIIE. DTO OOBSICHICTCS TEM, UTO JICKTPUUCCKHE 3apsi/Ibl B IPOBOJIHUKE, Oaroaaps
KYJIOHOBCKOMY OTTAJIKUBAaHUIO, CTPEMSATCS PACIIOI0KUTHCA HA MAKCUMAIBHO JAIIEKOM
paccTostHuM APYT OT apyra. [IoaToMy B COCTOSSHUM PaBHOBECHS HA BBICTYHAKOIIEM
OCTpHE KOHYyCa 3apsJI0B 3HAYUTEILHO OOJIbIIe, YeM Ha OOKOBOM IMTOBEPXHOCTH, U TEM
0oJiee, Ha BOTHYTOM BHYTPh TOPILICBOM MOBEPXHOCTH.

Pexomenoauyus. I10cKoIbKY 3apsiibl IOCTEIIEHHO CTEKAIOT C 3apsHKCHHBIX IPOBOHUKOB, HE-
CMOTPA Ha U30JIMPYIOIIUEC MMOACTABKH, MOYKHO 3THU IIPOBOJHUKHU IMOA3APAKATE OT 3JI€KTpO(1)OpHOI71 Ma-
muHbL. [IpOBOTHUK COEMHSACTCS C OJJHUM U3 KOHIYKTOPOB (JIF00BIM) AsieKTpodopHOoi MammHbl. OiuH
JIEMOHCTPATOp (JIEKTOP) MEUICHHO BpaIacT PydKy 3JIeKTpo(OpHON MaIIMHEI, COOOIIast POBOTHUKY

3apsi] ¥ KOMIIGHCUPYS YOBUIb 3apsijia 3a CYET CTEKAHUS 3apsI0B, IPYTOi CKAaHUPYET MOBEPXHOCTh
MPOBOTHUKA.

Onwvim 2. Pacnpedenenue nomenyuana. Puc.2

Tenepb NpoOHBIN MAPUK COCTUHAIOT ATMHHBIM TOHKUM CIUPAIbHBIM IIPOBOIHU-
KOM ¢ asekTpoMeTpoM. [Iprkacarorcs mapukoM K TOBEPXHOCTH 3apsKEHHOTO 1Iapa.
Crpenka npubopa OTKJIOHUTCS Ha
HEKOTOphIN yron. He orpeiBas ma-
pHKa OT IMOBEPXHOCTH 11apa, npo- 2.
BOJISIT UM BJI0JIb BCEU MOBEPXHO-
CTHU. 3aTeM MPUKACAIOTCS IIapH-
KOM K KakKOU-JIM0O0 TOYKE IMJIHNH-
JPUYECKOTO MPOBOJIHUKA, IIPOBO-
JST UM BIOJIb BCEW MOBEPXHOCTH
OT BBICTYNAIOILIEN YacTH JI0 BAA-
rouiercs yactu. [lokasanus anek-
TPOMETpa B 000UX CITydasiX HE W3-
MEHSIOTCS.

Oobvacuenue onvima. Ot- Puc.2.
KJIOHEHUE CTPEJIKU 3JIEKTPOMETpa
3aBUCHUT OT 3apjia, a 3apsij, B
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CBOIO O4UCpPCab, OT MOTCHIINAJIA I[aHHOI\/'I TOYKH TECJIA. HOBCpXHOCTB IMPOBOJAHHKA ABJISACT-
Csl DKBUIIOTCHIIMAJILHOM.

3.7. U3MepeHHe NOTEHIUAIA IJIEKTPHYECKOI0 0JIsl B BO3yXe C IMOMO-
b0 MJIAMEHHOI'0 30H/1a

Ilpubopel: ykperieHHbIE Ha OJJHOM ILITaTHBE MPOBOJHUK B (hOpMe KOHYCA U
IUTAMEHHBIN 30H]1, JIEKTPOMETP, THOKKE MTPOBO/Ia, HAAJIEKTPU30BaHHAS MAI0YKa.

Ilenv onvtma. Pa3HOCTH MOTEHIIMATIOB MEXKTY IBYMSI POBOJAHUKAMU 1 1 2 MOXK-
HO U3MEPUTH C MOMOIIBIO AJIEKTpOMeTpa. JJist 7TOro 0JJuH MPOBOJHUK COCAUHSIOT CO
CTep)KHEM (IIApUKOM) JIEKTPOMETpPa, IPYToH - ¢ ero 00osioukoit (kopmycom). CTperka
AIIEKTPOMETpA TIPH 3TOM NPHUMET IMOTEHITAN Tena 1, a 000I049Ka - MoTeHIal Tena 2.

B kadecTBe BTOPOTO TENa 0OBIYHO HCIOIB3YIOT 3EMIITIO, TO €CTh 000JI0UKY AJICK-
TpOMETpa 3a3eMJISIOT. B TakoM citydae 31eKTpo-
METp TOKaXKET IMOTEHITAN TeJla | OTHOCUTEIIBHO
3emin.

JInst u3MepeHust NOTeHIMala B Kakoh-1100
TOYKE JIEKTPUYECKOTO TOJISI B BO3yXE MOJIb3YIOTCS
30HOO0M.

30H,1 npeacTaBisieT co00i KOHUUK MeTaJlIu-
YECKOM MPOBOJIOYKH (OCTPUE), COCTMHEHHBIN TIPO-
BOJHHUKOM CO CTEPKHEM DJIEKTPOMETPA.

OpnHako, Ha 30H]1€, TOMEIIEHHOM B JJIEKTPH-
YECKOE T0JIe, TIOSIBIISIFOTCS MHYIIMPOBAHHBIE 3apsIbl. DTO U3MCHSIET MOTCHIINAT B U3-
MEpSIEMON TOUYKE MTPOCTPAHCTRBA.

[ToaTOMY AJ1s TOTO, 9TOOBI OBLIIA BOBMOXXHOCTh HCTHHHOTO U3MEPEHUS TIOTCHITHAJIA
HaJ10, YTOOBI TP BHECCHHUH 30H/1a B HCCIICAYEMYIO TOUKY 30H M COSAMHEHHBIA C HUM
IIAPHK JICKTPOCKOIIA TPUHSIIN MOTESHIINAJ, KOTOPBIA ObUT B TJAHHOW TOYKE /10 BHECEHUS
30HJIa. ITOTO MOYKHO JOCTHYb, €CJIM yOpaTh WHIYIIMPOBAHHBIC 3apsIbl C 30HA.

VY naneHne WHIYITUPOBAHHBIX 3aPSAA0B MOXKHO OCYIIECTBUTH C TIOMOIIBIO MJld-
MeHHO020 30H0a. KOHYMK TTPOBOJIOYKH MMOMEIIAIOT B IJIaMs TOpeKu. biarogaps BeIco-
KO TemrepaType TUIaMeHH OKPY>Karoluil Bo3yx noHu3yeTcs. O0pa3yromuecst HOHbI
CHUMAIOT UHIYIITUPOBAHHBIC 3apA/IbI C 30H]Ia U YHOCATCS IOTOKOM OKPYKAIOIIEro rasa.

Onotm. 3apsHKaroT HAYJIEKTPU30BAHHOW MAIOYKON METAITMYECKUN KOHYCOO00-
Pa3HbIM NPOBOJHUK U TOJAHOCIT K HEMY Ha PacCTOSHUM S - / ¢M 30H] (CM. pUC.).

Crpenka OTKJIOHSIETCS, DIEKTPOMETP MOKA3bIBAET PA3HOCTh MOTEHIIMATIOB MEXKIY
OCTPHEM, HAXOIAIIUMCS B JAHHOW TOYKE IOJIS, U 3€MJIEH.

[ToBopaunBas 3a pyuKy KOHYCOOOpa3HbIi MPOBOJIHUK BOKPYT BEPTUKAIBHOMN OCH
Ha 180°, U3MepSIOT MOTEHIHUAIBI HA OJMHAKOBOM PACCTOSTHUHU OT OCTPOTO U TYIIOTO
KOHIIa METaJNIMYECKOT0 3apsKeHHOTro Konyca. HabmonaroT 0osblliee uiu MEHbIIEE Mo-
Ka3aHHE JIEKTPOMETPA.
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Oovacnenue onvima.
BoOnu3u octporo koHia 3aps-
YKEHHOTO TIPOBOJTHUKA HAIPs-
KEHHOCTH JIEKTPUYECKOTO OIS
OoJibiiie, T.K. OOJIBIIE TOBEPX-
HOCTHasl TNIOTHOCTb 3apsi/IOB.
COOTBETCTBEHHO y 3TOTO KOHIIA
0oJIbllle TPaJUEHT MOTEHIMAIA.
[TosToMy Ha OTMHAKOBOM pac-
CTOSIHUH OT TIPOBOJTHUKA 30H]T

= TIIOMNAJAET y TYNOro KOHIAa HA
OJIN3KYIO SKBUIIOTEHIIMAIBHYIO
MOBEPXHOCTb, 37I€Ch MOTEHITHAI

ITOJIA 6OHI)IHC, 4y OCTPOro KOHIia — Ha JAaJICKYIO.

3.8. PeakTuBHbBIE CWJIbl, BOSHUKAIONIUE NIPH CTEKAHUHU 3aPSII0B € OCTPH-
eB. Kosieco @pankiuna

Ilpubopur: nerkas S-obpasHas MeTaJTMYeCKast
BEPTYIIIKA C OCTPHIMH KOHIIAMH, OIMPAIOIIAsACS HA
UTOJIBYATHIN MOAIIUITHUK TOJICTAaBKH. DJIEKTpodop-
Has MalrHa. JIeMOHCTPAaIIMOHHBIN CTOJIHK.

M““““’”'Ax

Jrwodoi
Onvim. Koneco @paHKIMHA NOMEMIAOT HA KOHAYETOp
o anexTpodopHO
J€MOHCTPAIIMOHHBIN CTOHUK , YTOOBI JTyUllle ObLIO I

BHJIHO ayJIUTOpUHU. 3apsDKAIOT BEPTYIIKY OT KOH-
TYKTOpa 3MEKTPO(GOPHOI MAIIMHBI M HAOJIOIAf0T BPAIICHNE 32 CUET PEAKTUBHBIX CHJI
OT JIBYX OCTPHUEB.
Oobvacuenue onvima. B6113u ocTpreB MIIOTHOCTD 3apsJI0B MOXKET OBbITh
HACTOJIBKO OOJIBIIION, YTO MOJICKYJIBI BO3/yXa BOJIU3H OCTPUS HOHU3UPYIOTCS (YAApPOM).
3aTeM 3TU MOJIEKYJIbI YBJICKAIOTCS MOJEM OCTPHUS U 00Pa3yIOT «AJIEKTPUUSCKHI
BETEP», HAMIPABJICHHBIN OT OCTPUSL. S - 00pa3Hasi BEPTYIIIKAa CTOUT Ha OCTPHUE BEPTHU-

KaJIbHOM ITOJICTABKH U MOYKET BpallaThCA.

OnbIT OBLT MPENIOKEH aMEePUKAaHCKUM UccliefioBaTeneM npupo sl benmxamenom OpaHkiu-
HoM (1706-1790), Biocneacteuu crasiuM npesugaeHTom CIIA. Ero moptper momernieH Ha CTo101a-
pOBOI KyIIIOpeE.

3.9. Okpanupywomee neiicteue npoBoaunkoB. Kiierka ®apanes

Ilpuboper: 3amuTHAs MeTauTMUecKas 000JI0YKa ITUIMHAPUIECKON (HOPMBI —
kietka dapajes, oOpa3yromas 3aMKHYTYIO TTOBEPXHOCTh. [[epeBsiHHas mojcTaBKa Ha
YEThIPEX CTEKJISTHHBIX HOKKAX - U30JIITOpaxX. DIekTpodopHas MallnHa.
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Onvim. Kirerka @apagest - yCTpoicTBO, H300PETEHHOE 3HAMEHUTHIM aHTJIHHCKIM
¢dbuzukom Maiikiiom DapaaeeM B 1836 roay i SKpaHUPOBAHUS aNMapaTypsl OT
BHEIIHHUX AJIEKTPOMATHUTHBIX IOJIEH.

K knerke ®apajesi, U3ATOTOBJIEHHON U3 MEIKOM JTaTYHHOM CETKH (B OMBITE OKpa-
IeHa), ¢ ABYX CTOPOH - HAPY>KHOU U BHYTPEHHEH - MPUKPEIJICHbI OyMasKHbIE JICTIECTKH,
UTPAIOLIUE POJIb AIEKTPOCKOIIOB.

CoeauHSI0OT KJIETKY € JI00BIM KOHAYKTOPOM 3JIEKTPOPOPHOIN MAIIMHBI U ME/I-
JIEHHO BPAILAIOT TUCKHU MAIIUHbI. JINCTOUKN — 3JIEKTPOCKOIBI — OTKJIOHSIOTCS TOJIBKO
Ha BHEIIHEW MOBEPXHOCTH 3apsDKEHHOM ceTku. byMaxcHbie (hakKu 3JIEKTPOCKOIOB
CHapyxu pacxoasrca. Eciu ¢uaxok oJuH, OH CTAHOBUTCS MEPIECHANKYISPHO K CETKE.
BryTpu knetku (raxku-uHIAKATOPBI BUCAT HEMOABIKHO. UTOOBI HE OBLIO COMHEHUH
T10 TIOBOTy BHYTPEHHET0 HHIUKATOPA, €T0 MOYKHO MEPEBECUTH TaK, YTOOBI (DJIAXKKU BU-
cenu cHapyxu. CHOBa 3apsKatoT KIETKy. JIenecTku nepeBeeHHOro HapysKy UHANKA-
TOpa Tenephb PacXoasaTcs (CM. puc.).

Konayxrop

3aeKTpodopHOi
MalTHHBI

Oovacnenue onvima. INEKTPUYECKOTO NOJII BHYTPH MPOBOJIHUKA B COCTOSIHUH
PaBHOBECHS HET. A I0JI€ HA IOBEPXHOCTU NEPIEHANKYJIIIPHO K 3TOM TOBEPXHOCTH.

[IpoBeeHHBIE ONBITHI JEMOHCTPUPYIOT AEUCTBUE MIEKTPOCTATUYECKON 3AIUTHI -
MOMEILEHUE NMPUOOPOB, UYYBCTBUTEIBHBIX K JIEKTPUUECKOMY TOJII0, BHYTPb 3aMKHYTOMN
pOBOAsIIEH 000JIOUKH JIJISl S3KPAaHUPOBAHUS OT BHEITHETO 3JIEKTPUUECKOTO MOJIS.

3.10. Pa3nBu:KHOM KOHAEHCATOP. 3aBUCUMOCTh HANPSIKEHHUs HA KOH-
JAeHCaTope 0T PACCTOAHMUS MEXKAY MJIACTHHAMM U THIJIEKTPUIECKOH
NPOHUIAEMOCTH IMIJICKTPUKA

Ilpubopur: nBe IIACTUHBI KOHJICHCATOPA, YKPEIJIEHHBIE Ha MOJCTAaBKe, MJIaCTHHA
CTEKJIa, KOTOpasi MOXKET 3alOJIHATh TPOMEXKYTOK MeX Ty oOkiankamMu. OIHa IJIaCTUHA
KOHJICHCATOpa 3aKpeIlyIeHa HETIOJIBUKHO, BTOPAsi MOKET MEPEMEIIaThCs ¢ MOMOIIIBIO
BuHTa. O/1HA U3 IJIACTUH CHAOXKEHA DJIEKTPOCKONIOM — OYMaKHBIM JICTIECTKOM, BUCSI-
IIUM Ha CTOMKE ATOW MIacTUHBI. BTOpYyIO MIIaCTUHY JKeJIaTeIbHO MPU 3TOM 3a3€MJIUTh.

55



Onwvim.

1) HenmoaBmxkHYy10 MIIaCTUHY KOHAEHCATOPA 3apsKAIOT OT HAJIEKTPU30BAHHOM
IJIACTMACCOBOM MaJIOYKH (MOXHO U CTEKJITHHOMN ). D1ayKoK 3JIEKTPOCKOIA OTXOUT Ha
HEKOTOPBIN YroJl U perucTpupyeT NOTeHIMAI IIacTUHBI. Bpaias pyuky npudopa, oto-
JIBUTAEM BUHTOM TOJIBIKHYIO IIacTUHY. [Ipu aTOM (priaskok OTKIOHSIETCSI Ha OOJIbIINN
yTOJI.

2) [MoaBuxkHYIO TUIACTUHY KOHJIEHCATOPA YCTAaHABIMBAIOT OT HEMOIBHKHOM TIj1a-
CTUHBI Ha PACCTOSTHUM HEMHOTO OOJIBIIIEM, YEM TOJIITMHA TPUJIaracMou K Ipuoopy
CTEKJISTHHOM TUIACTUHBI. 3apsKaroT HEMOABUKHYIO IUIACTHHY KOHJeHcaTtopa. CTtpenka
AIIEKTPOCKOTA OTKJIOHUTCS Ha HEKOTOPHBIH yroy. BBoasST Mexay oOki1agkaMu KOHACH-
caTopa CTEKJISHHYIO T1acTUHY. OTKIIOHEHUE CTPEIKH 3JIEKTPOCKOINA YMEHBIIIUTCS.

VY 1ansroT IU3JIEKTPUUECKYIO IUIACTUHY U3 KOHJIeHcaTopa. CTpelika 3JIEKTPOCKOIa BO3-
BpalllaeTCsl B UCXOIHOE MOJI0KECHUE.

Oobvacuenue onvima.
IIpu nepeHoce 3apsina ( Ha
OJIHY U3 00KJIaJIOK KOHJICH-
caTopa MeXxay ero ookiai-
KaMH YCTaHaBIIMBAETCS pa3-
HOCTh MOTEHIIUATIOB AQ =
g/C, rne C — arieKkTpoém-
KOCTb KOHAEHCATOpA. J1eK-
mMpOCKOn pecucmpupyem
Iy PA3HOCHMb NOMEHUUA-
J108. DIIEKTPOEMKOCTbD TIIOC-
KOT'0 KOHJIEHCAaTopa OIpeie-
nsiercst hpopmynon: C =

£EYS
4 rue S — miomaae mia-

L__._

LT LW W S

CTHH KOHACHCATOpPA, d- pacCTOAHNEC MCIKAY IIJIIACTUHAMM,

g0 = 8,85.1012d/m — snekTpruyeckas MOCTOSHHAS, &~ OTHOCUTENbHAS TUIJIEKTPHIECKAs

MIPOHMUITIAEMOCTD TUAICKTPHUCCKON IIIACTUHBI. TakuM 00pa3oM, pa3HOCTh IMOTEHITHAIOB
Ha 00KJTaJIkaX KOHJIEHCATOPA B TAHHOM IKCIIEPUMEHTE ONpeAesIeTCs: (hOPMYIIO:

qd

Ap = .
4 £EYS

1) YBennuenue pacctosaus d Mex 1y 0OKJIagkaMy KOHACHCATOpa IIPH HEU3MEHHOM 3a-
pAane ( MPUBOIUT K YBEJIMUYCHUIO Pa3HOCTH MOTEHIIMAIOB MEK 1Y HUMU. OTKIIOHEHUE
CTPEJIKH AJIEKTPOCKOIA YBEIMUUBACTCA.

2) Benenue AUAIEKTPUUYECKON IIACTUHBI MKy OOKJIaKaMHu KOHJIEHCAaTOpa IIPUBO-
AT K YMEHBIIEHUIO PA3HOCTU MOTEHIUAIOB MEXY HUMU. OTKIOHEHHUE CTPEIKH JICK-

TPOCKOIA YMEHBIIAETCS, TaK KaK JUIsl AUAJIEKTpUKa € > 1, a 1151 Bo3ayxa € = 1.
Pexomenoayus. YtoObl HE OBIIIO YTEUKH 3apsAA0B, IPUOOPHI NTEpE]] ONBITOM HEOOXO0AUMO MPOCYIIUTH.
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3.11. PaGoTa 3j1eKTPHYeCKHX
CIJI

Ilpuéopwi. Pa3aBIXHOMN TIIIOCKUI
KOHJIeHcaTop. DieKkTpodopHas
MamnHa. JISTKMi CTaHUOJIEBBIN
IApUK, MOJABEIIEHHBIN HA TOHKON
M30JIMPYIONIEH HUTH Ha IITAaTUBE
MEXK1Y IUIACTUHAMU KOHJIEHCATOpa

Onovim. CoeTUHSIOT KaX-
JY10 TUIACTUHY Pa3BUKHOTO KOH-
JIEHCATOpa C COOTBETCTBYIOIIUM
KOHAYKTOPOM (JIEKTPOJIOM) DJIEK-
TpodOpHOIN MAITUHBL. 3apsKAOT
IJIACTUHBI, MEJJIEHHO U HElpe-
PBIBHO Bpaias pyuky MamuHsl. [Ipu TakoMm crioco0e 3apsiaHusi KOMIIEHCHPYETCS
Hen30e)KHOE CTeKaHue 3apA10B ¢ TuacTuH. [llapuk HaunHaeT o4eHb OBICTPO KOJIeOaTh-
csl MEXAY IJIaCTUHAMU, OTCKaKMBasi U MEPEHOCS 3aps/l OT IJIACTUHBI K macture. [Ipu
ATOM IIAPUK WU3JAET IpOOHBIN 3BYK MU ynapax. PacctosHue Mexay MmiaacTUHAMU OKOJIO
10 cm. /[nmHa HUTH HOABECAa OKOJIO 1 M.

3.12. llonsipu3anus AM3JIEKTPUKA (CTEPKEHEK IVIEKCHUTIJIaca)

Ilpubopwr. J1Ba mOJIBIX METAJUIMYECKUX 1IAapa HA U30JUPYIONIUX MOICTABKAX,
MEXIy KOTOPbIMU Ha BHICOKOM ILITaTUBE MOJBEUINBAETCA MAJ0uKa - OPyCOK JUAJICK-
TpUKa (IJIEKCUIIIAC), KOTOpas MOXKET BpAlllaThCs HA KAalIPOHOBOM HUTH MOJBECA. DIEK-
TpodopHas MalIlHA, KaXKAbIH U3 IIAPOB COEAMHEH € MOJI0CAMU AIIEKTPOPOPHON Ma-
LIUHBI.

Onwvim. CTEpKEHEK IUIEKCUTIIAca YCTAHABIMBAIOT NIEPIEHAUKYIISIPHO TOJIIO H,

MEJIEHHO Bpaliasi JUCKU AJIEKTPOPOpHOH
MalIMHbl, HAYMHAIOT 3apsKaTh wapsl. Korna
I1apbl JOCTaTOYHO 3apAIATCS, B CO34aBaEMOM
& ” UMHU T10JIE TPOU30MIET NMOJISIpU3ALUs TI0IBE-
' IIEHHOTO CTEPKEHbKA, OH TOBEPHETCS BAOJb
HOJIS.
CHHUMAIOT 3apsi/ibl, 3aKOpavynBasi KOH-
TaKThl ANEKTPO(DOPHON MAILIMHBI, — CTEPIKEHEK
BO3BpAIlAETCsl B UCXOAHOE TOJIOKEHUE Mep-
HNEHIUKYISIPHO TOJIIO.
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3.13. Hoasipu3anus Kpasi fepeBAHHON IVIAHKH

Onwim. bosnpluas AepeBsiHHAS IUIaHKA MOJBEIICHA 33 CEPEIMHY U YpaBHOBELIEHA
HA CTOMKE PSIAOM C JIEKIIMOHHOU JIOCKOM. MOXHO €€ packadarh, NOJISIPU3Ys Kpau IIIaH-
k. He mpukacasicek, mOAHOCST K IJIAHKE CTEKJISTHHYIO MAIOYKY, TOTEPTYIO O PE3UHY.

3a cyeT BO3HUKIIUX MOJIIPU3ALMOHHBIX 3apsI0B CTEKIISIHHAS MaJouKa IPUTITH-
BACT JICPEBSHHYIO IUIaHKY. [[OBTOPSIIOT HECKOIBKO pa3, MOKA NPUTITUBAHUE HE CTAHET
OUYEBHJIHBIM, U JIOCKA HE HAYHET pacCKauMBaThCA.

3.14. Pa30oopHas jeiieHcKas 0aHKa. DJIEKTPeThI

JlelimeHckasi 0aHKAa — O/THA U3 CAMBIX ONACHBIX Bellleil, KOTOPYI MCI0JIb-
3YKOT B JIEKTPOTeXHHUKe. Pa3psi TAKOro KOHIAEHCATOPAa MOXkKeT ObITh CMepTeJib-
HbIM. By/bTe 0CTOPOXKHBI, HUKOI/AA He OepuTech 32 JieiIeHCKUue 0AaHKHU ABYMS Py-

Kammu!

paspaIHAK

\\ f % Yempoiicmeo.

Jletinenckas 6anka (1o
CyTH — pa300pHBIH 11-
JWHIPUYECKUN KOHJICH-
caTtop) cocmoum u3 3-x
yacmei:
Jeifimen - HapyxHblil mummsHap
CKAd  IOJIbIM UUHKOBBIM;
OaHKa - LMIUMHID NOJIBINA U3
JIUDJICKTPUKA, BCTABIISCT-
Cs1 B HAPYKHBIN;
BayTpenHui nunuHap
TOJICTBIH MeIHBIA MPOBOJI-MIHAHA NOJIBIM IIMHKOBBIN 3a-
KpBITOI (POPMBI, C LIEH-
TPaJIbHBIM CTEPKHEM-PA3PSIHUKOM, HAa KOHIIE KOTOPOTO HAXOAUTCS IAPUK PA3PSAIHU-
ka. BcTapisercss B AM3NIEKTpUYECKUN UIMHIP. BHYTpeHHUN TMAMHAP CHAOXKEH U30-
JUpPYIOIIEN PyuKoi, KOTOpasi UCIIOJIB3YETCS MPU pa3OOopKe 3apsKEHHOM OaHKH.

Onvim. Ha rinazax ayIuTOpUH U3 TPEX CTOSIIMX Ha CTOJIE LMJIMHIPOB COOUPAIOT
MPEBAPUTEIHHO MTPOBEPEHHYIO (Pa3psHKEHHYIO Ha BCAKUH CIy4daid pa3psiAIHUKOM) JIei-
JICHCKYIO 0aHKy. BCTaBIAIOT TUANEKTPUK B HAPYKHBIN ITUITUHAP, TTOCICTHUM BCTaBIIS-
10T BHYTPEHHUH IIWIMHJIP. 3a BCE TPU YaCTU MOKHO OpaThCsi pykamu (€ciiv J0 3TOTO
OHH JIOJITO JIEXKAJIH B IEMOHCTPATOPCKOM ayTUTOPHH).

3apaxcanue neioenckoi danku. C OTHUM KOHIYKTOPOM (JIEKTPOJIOM) IJEK-
TpodhOPHON MAITMHBI COCIUHSIOT CTICIUATBLHBIN TOJICTBIM MEIHBIM MPOBOI-IITUHY 0€3
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M30JISIIMH, 3aKaHunBaronuics netriei. [llnnaa n3rudaercss B HECKOIBKUX MECTaX U MPo-

KJIQJIBIBACTCS PSIZIOM C MOJICTAaBKOM AIEKTPOGOPHOIM MAITUHBI, TaK, YTOOBI KOHEII IIIUHbI

— METJISI — HAaXOIWJIaCh HA CTOJIE HA HEKOTOPOM YJIAJICHUU OT MallIuHbl. Ha 3Ty netio
CTaBSIT JIOHBIIIIKOM COOPaHHYIO JICHICHCKYIO OaH-

KY.
K mapuky BTOporo KOHIyKTOpa 3JIEKTPO-
@ (GbopHOI MalTUHBI MJIOTHO MTPUKACAIOTCS OJTHUM

N KOHIIOM CHEIUAIBLHOIO pa3psiiHUKA, CHAO0KEHHO-

r0 U30JIMPYIOLIEN py4yKou. [[pyroi KOHel 3Toro
pa3psIHUKA MMOAHOCAT K [IEHTPAILHOMY IIAPUKY
JeiIeHCKON OaHKH Ha PacCTOSTHUE MPUMEPHO 2-5
MM, HO He KacatoTcs ero. [Ipu pabote snekrpo-
(OpHOI MalIMHBI MEKY BTOPBIM KOHIIOM pa3-
PAAHMKA U IIAPUKOM JIEHIEHCKO OaHKU HaunHa-
I0T ITPOCKAaKUBAaTh UCKpBl. BHauae, korna iei-
JICHCKasl OaHKa ellle He 3apsKeHa, OHA XOPOIIOo
«Oepet 3apsa», UCKPbI 3By4aT KaK HETPEPHIBHBIM
TPECK U JIOBOJILHO OoJibIIMeE. 3aTeM, IO Mepe 3a-
PAAKY JIEWCHCKON OaHKU UCKPBI CTAHOBATCS
MEJbY€ U MEJIbYE, PAa3PsIHUK CIEIYET IOCTEIECH-
HO MPUONMKATH K [IEHTPATLHOMY IIAPUKY JICH-
JIEHCKOW OaHKHU BIUIOTH /10 KaCaHUs B KOHIIE 3apsi-
na. 3apsaka JiuTcs npuMepHo 20 CeKyH.

[IpekpaiaroT 3apsaaKy, youpas pa3psIHUK.

1. Tem xe pa3psiAHUKOM Ha U30JIMPYIONICH pydKe MPUKACAIOTCS K HApYKHOU 00-
KOBOW METaJUIMYECKON MOBEPXHOCTH OAHKU U OCTOPOKHO TOJTHOCST BTOPOM KOHEIT pa3-
PSAHUKA K [IEHTpajdbHOMY apuKy O0anku. [Ipu cOmkeHuu pa3gaeTcs TpPOMKHM pas-
pAI.

2. 3akopaduBaloOT Pa3psAHUKOM HAriyXo — OaHKa MPU STOM MOJTHOCTHIO pa3psi-
xKaercsl.

3. CHOBa 3apsHKaroT JICHICHCKYI0 0aHKy. 3apspKeHHYI0 0aHKY Ha 9TOT pa3 HE pas-
PSIKAIOT.

4. Pazouparot neiiaeHckyro 6anky. He kacasich pykoi BHYTPEHHETO IIUIUHIpA
(MHaYe MOKHO MOJYYHMTh CHJIbHBIN dJ1ekTpUYeckuil yaap!!!) uzonupyronieit pykosr-
KOW BRIHUMAIOT BHYTPEHHUN IUJIMHJIP U CTaBST Ha CTOJI. 3aTeM OepyTcs pykaMu 3a
HapY>XHBIN MUIMHAP U CHUMAIOT €T0 C AUAICKTPUUECKOT0. ITH JBa IWJIUHIPA TOXKE
cTaBsT Ha cToJI. [[pUBOAT B KacaHUE METAUTMYECKUE [IUHAPHL. BCTaBIsSIOT BHYT-
PEHHUM WIMHAP B HAPYKHBIN 0€3 TuaJIeKTpuKa. 3a 00a MUIMHIPA MOXKHO OpaThCs pPy-
kamu. B ToM, 9TO 3apsia Ha ATUX NUITUHAPAX HET, YOEKTAIOT ay IUTOPUIO, TPUKOCHYB-
IIMCh KaXIbIM [WIMHAPOM K IIAPUKY JIEKTPOMETpPA. IIEKTPOMETP MOIUHT.

5. Ha ctome nexaT Tpu COCTaBHBIX YaCTH JICHICHCKON OaHKH.

CobuparoT 3aTeM OCTOPOKHO U3 JISKAIUX Ha CTOJIE YacTel JICHICHCKYIO
0anky. CHavasia pyKaMu BCTaBIIIOT IUAJIEKTPUK B HAPYKHBIN ITUIUHAD. 3aTeM Oepym
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3a uzonupyrouwgyto pyuxy (1) BHyTpeHHHMI IUIMHAP U BCTABIIOT ero. K Hapy)XxHOMY
MPUKACATHCA MPU 3TOM Hemb3s!!!
banky Oonbiie pykamu He Tporatot. [IpukacaroTcs pa3psIHUKOM K HapyKHOM

YacTH U LIEHTpajIbHOMY Ilapuky. CHOBa CTpensieT pa3psij, 0aHKa TaeT XOPOIIYIO UCKPY!
Henoymenue. Beaps 6anka Oblia pazoOpana, u 3apsijaa He ObLIO.

Oobvacuenue onvima. Mexny WIMHIPAMU J€HICHCKON OaHKU HAXOAUTCS JH-
ANEKTPUK, KOTOPBII COXPAaHIET B TECUEHUE HECKOJIbKIUX MUHYT MOJIIPU30BAHHOCTD
(anmektper). [loaTromy npu cOoOpke OaHKH Ha METAIUITMYECKUX YACTAX MHAYLUPYETCS 3a-

ps.

3.15. IIse303¢ ekt (MpAMOIA)

Ilpuboper: nbe3031eMeHTHI (TUTAHAT OapHs U MbE30JaTUHK), TIEPEBSIHHBIN MOJIO-
Touek, ocuuiuiorpad. Cobuparor cxemy, MOKa3aHHYIO Ha PUCYHKE.

Onwvim. [1o xpuctamuky TuTanata 6apus jierko (!) ynapsroT AepeBIHHBIM MOJIO-
toukoM. Ha skpane ocrmiutorpada nosiBisieTcs: BCIUIECK.

3aTeM IeMOHCTPUPYIOT OoJiee YyBCTBUTENbHBIN Mbe301aTYMK. BHavane npoBo-
JST NaNbLEM 10 MOoAyIIeYKaM, B KOTOPBIX 3aXaT nbe3oaardyuk. Ha skpane ocruiio-
rpada BUAHBI ITyMbl — HEPETYJISIPHBIE AJIEKTPUUECKUE CUTHAIIBL. [l0TOM nepexiIoyaroT
CXEMY Ha Mb€30/IaTYMK, YKPEIUICHHbI Ha HOKKE KaMepToHa. Ecii THXOHBKO y1apuTh
MOJIOTOYKOM I10 HOXKKE KaMEepPTOHA, HOXKKa IPUJET B KOJICOaHUsI, KAMEPTOH M3/1aeT
cia0plil rapMOHMYEcKUi 3BYK. [1be301aTunk Teneps nedhopMupyercs o rapMoHuye-
CKOMY 3aKOHY — Ha 3KpaHe ocuusuiorpada nosiBiseTcs CHHYyCOUIa.

Oobvacuenue onvtma. Vlonnbie KpucTasuibl (TypMaJIMH, IMHKOBass OOMaHKa, XJI0-
paT HaTpusi, CECTHETOBA COJIb, TUTAHAT OapHsi U Jp.) MOCTPOEHBI U3 KPUCTAIITUYECKIX
PELIETOK MOJIOKUTEIbHBIX U OTPULIATENBHBIX MOHOB. [0 neficTBMEM BHEIIHUX CHII 3TH
peneTku Ae(OpMUPYIOTCS MO-Pa3HOMY U Ha MPOTUBOIOJIOKHBIX TTOBEPXHOCTSIX KPH-
CTaJlJla BBICTYMAIOT 3JIEKTPUUYECKHE 3apsi/ibl PA3HBIX 3HAKOB. JTO U €CTh MPSMOU Ibe-
303 dexT. OnbIT WLTIOCTPUPYET ABJICHUE BO3SHUKHOBEHHUS SJIEKTPUUECKOTO 3apsija Ha
MOBEPXHOCTU KPUCTAIJIA [IPU €r0 CHKATUU

[I1acTMHKY W3 UCKYCCTBEHHO BBIPAIIEHHBIX KPUCTAIOB CIY’KaT OCHOBHBIM pa-
00YUM PJIEMEHTOM IbE30IATYUKOB U MbE30MHUKPO(POHOB.

eMJIH JeMIH

K OcHH/LI0Tpady
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Ycemanosounvle oannvle na ocyunnoepage.
Ocnabnenue 1:10.

Ycunenue no X 2.

Ycunenueno Y ...7.

Amnaumyoa cunxpounuzayuu 4.
Yacmoma nnasno ...7.

Jluanaszon wacmom ...7.

Cunxponusayus om cemu.

InekmpuuecKuit mox

3.16. OuncTKa ra3oB. JIeKTPUIECKHHA (PUIBLTP

IIpubopbI: CTEKISTHHBIN coCy 1, UMM PopMy aKkBapuyma, ¢ IByMs 3JIEKTPO-
namMu-meTkaMu. OnekrpodopHas MamrHa. Curapeta. COuYKy.

KoponHnblii pa3psia MOKHO HAOIIO1aTh TPU aTMOC(EPHOM JaBICHUH B CHIIBHO
HEOAHOPOJHOM BJIEKTPUYECKOM MoJie. Takoe mojae MOKHO cO3AaTh MEKY ABYMS MPO-
BOJIOYHBIMH 3JIEKTPOJAMHU, UMEIOIIUMHU
dbopMy Iyuka TOpYAIIUX MPOBOOB.

Onvim. COeIUHSIOT IEKTPOIBI
yCTPOMCTBA C KOHAYKTOPAMHU 3JIEKTPO-
dbopHoit MammuHbEL. B 00beM KaMepHl,
MPUKPBITHIN CTEKJIOM, HAITyCKAIOT JIbI-
my. Jlist 3TOrO, ClIeTKa OTOABUTAIOT
YTOJIOK CTEKJIa M BCTABJISIOT TYy/1a UC- Konnyxroper
TOYHUK AbiMa. CTpys AbIMa XOPOIIIO SIEKTPOYOPHOiE
T0JTy4aeTcs, eCIIM NPUKYPUTh CUTApE- MATIHHET
Ty, OTOpPBaTh PUIBTP U B3SATh €€ TOPSIICH CTOPOHON B POT, BAYTh B aKBAPUYM JIBIM.
HyxHa TpenupoBka, MoxkHO 00xeubcs!! [ aTux nenei yaoOHbI ObUIHA paHbIIIC MAMu-
POCHL.

3aIBUTaIOT CTEKJIO, 3aKPbIBAsI COCY/I, U BpAIIAtOT MEKTPOPOpHYIO MaIKHY. J[bIM
OBICTPO pacceuBaeTCs B BUAE BUXPEU.

KopoHHblii pa3psii HCHONIB3YIOT B 3JIEKTPUUECKUX (PUIBTPax JJIsl OYUCTKHU Ta30B.
Nonsl razoBoro paspsija oceqaroT Ha yacTuIax apimMa. [loaToMy YacTUIbI AbIMA JTBU-
KYTCSl IOJT ACUCTBUEM AJIEKTPUUYECKOTO MO U 0CeJAI0T HA 3JIEKTPOAaX.

B KoHII€ OMBITa IEKTOP MOKA3bIBAET MIETKH, HA KOTOPBIX OCEJIA YaCTHIIBI JbIMA,
IIyTMaeT WX NaJbIlaMU U TOBOPUT O BPEIE KYPEHUSI.

3.17. Monmn3auus BO3XyXa U PpeKOMOMHAIMS HOHOB

Ilpubopwi: BepTUKalIbHAS KeCTsHAsI TpyOa 1ruaMeTpoM 6 CM C TpeMs BBIBOJIaMU -
3oHAaMu. Kaxxapiii 30H1 H301MpOBaH OT TPYObl crielnaabHbIMU BTyJIKaMHu. BHyTpu
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TpYOBI 30H MPEACTABISAET COOON TOJCTYIO METHYIO MPOBOJIOKY, U30THYTYIO MO/ Mpsi-
MBIM YTJIOM IO OCU TPYObl. BTOpbIE KOHIIBI 3TOM MPOBOJIOKH COEAUHSIOTCS C IIEKTPO-
METpamH.

Onwpim. B Havalie onbiTa BCe TPU JIEKTPOMETPa OAMHA-
KOBO 3aps’KAI0T CTCKISHHON (M1 900HUTOBOM ) MaIOYKOMH.
3aTeM CTaBsT TOpSIIYI0 CHUPTOBKY oA TpyOy. B mpoiiecce
OTIBITA AIIEKTPOMETPHI Pa3PSKAIOTCS U MMOKA3bIBAIOT PA3HBIM
3apsa. HxHUM 37€KTpOMETp pa3psKaeTcsl CUIIbHEE BCETO.
BepxHuii — MEHbIIIE BCEX.

Oovacuenue onvima. B nnameHu ropenku o0pa3yrorcs
MOHBI 000ero 3Haka. [Io Mmepe moHATHS KBEPXY C TOKOM Topsi-
Yero BO3/AyXa 4YaCTh HOHOB PEKOMOMHUPYET.

[TockonbKy 10 BEPXHETO AIIEKTPOMETPA TOXOAUT BO3-
NyX, B 3HAUUTEJIbHON CTENEHU COCTOSLINI U3 HEUTPaJIbHBIX
MOJIEKYJ (MOHBI IO ITyTH HAaBEPX yCIENU peKOMOMHUPOBATH),
TO TaKOM Ia3 HE pa3psiKaeT JIEKTPOMETP.

3.18. Karymika Pymkopda (BbICOKOBOJILTHBIN HHAYKTOP). UcKpoBOi
pa3psa B BO3aAyXxe

Onvim. [IeMOHCTpaLMsl JIEKTPUYECKUX PA3PSIIOB B BO3AYXE MPHU HOPMAIBHBIX
YCIIOBHSIX - UCKPOBOTO pa3psiia MEKIy BEPXHUMU AIIEKTPOJAMU (IUCK U OCTPHE).

Karymika noakiatoyaeTcsi K MICTOYHUKY MUTAHKS OCTOSTHHOTO TOKa (po3€eTKa
«=50 B» Ha AEMOHCTPALIMOHHOM CTOJIE), HAIPUMED, Yepe3 Majblii pyOUIbHUK (KITIOY)
K. YuuteiBas, 4To Ha caMOil KaTyIlIKe TOKE €CTh BBIKIIIOYATEb, MOKHO UCKIIOUYUTh
pyounsHuk. Ha po3eTky momaroT ot Beimpsmuteas KOO -8 (B neMoHCTpaTOpCKOH
ayauropun 2/33) 12 B.

BepxHue pa3psgHUKN KaTyIIKU IPHU BBIKJIIOUEHHOM HANPsHKEHUU Pa3BOAST HNpU-
MepHO Ha 3-5 cM. 3aTeM BKJIIOYAIOT KaTYIIKy ¥ HaOJII01at0T HCKPOBOM pa3psi. OmbIT
Jy4llie MPOBOJAUTH B 3aTE€HEHHOW ayauTopuu. [Ipu npaBUibHOM BKJIFOUEHUH KAaTYIIKH
Ha OCTpHE JOJIKEH OBITh «IUIIOC» M UCKpa ObET B LIEHT Aucka. [Ipu «MuHyce» Ha ocTpue
MCKpa ObeT B Kpas JHcKa.
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KoncTpykuusi M cxemMa NoJKJII0YeHUsI

E Karymka Pymkopda coctout u3

1 00 T" JIBYX OOMOTOK M3 HU30JUPOBAHHOTO
MEIHOTO TIPOBO/Ia BOKPYT OOIIIETO JKe-

ne3Horo cepaeunuka (B). [lepsuunas
00MOTKa COJIEPKUT OTHOCUTEIHHO Ma-
JI0€ YKCIIO (AECATKH, COTHH) BUTKOB
TOJICTOTO MpoBOAa. Bropuunas oOMOT-
Ka COJIEPAKUT OOJIBIIIOE YUCIO (THICSYN)
BUTKOB TOHKOT'O MpoBoJa. B cocras ka-
TYIIKH BXOJUT aBTOMaTHIECCKUH TIpe-
peiBatenb (IIp) nenu nepBuydHOM 00-
MOTKH (BUOpPATOp), KOHJEHCATOP, a
TaKXKe PETYIUPYEMBbII pa3psiIHbIN TIPO-
mexyTok (E) B 1ienu BTOopryHO# 006-
MOTKH. MOJIOTOYKOBBIN ITpEephIBATEIH
IpeIHa3Ha4YeH JIJIsl ObICTPOTO MOMEPEMEHHOTO Pa3MbIKAHUS U 3aMBIKaAHUS JJICKTPUY e-
CKOH 1ernu. 3a30p MEXAY SKOPEM MPEPhIBATENS U CEPJICUHUKOM KATYIIIKA MOXKET pery-
JUPOBATHCS BUHTOM.

IpuHoun gecTBus.

[Tpu 3aMbikannu Ki1r04oM K 1IeH UCTOYHUKA MTUTAHUS ¢ IEPBUYHOU OOMOTKOM B
Hel Teu€T HapacTaromuid Tok. Hapactanue o0ycinoBiI€HO HHIYKTUBHBIM XapaKTepoOM
1eny. B MarHuTHOM MOJI€ KaTyIIKU HAKATUIMBAETCS DHEPTUS.

Kornma MmarHuTHbIN NOTOK B CEPACYHUKE JOCTUTAET ONPEICIEHHON BEIIMUUHBI,
AKOPb IPEPHIBATEIS IPUTITUBACTCS K CEPACUHUKY, U DIIEKTPUUYECKAS LENb PA3MbIKACT-
Col.

Pa3MbIkaHue 2JIEKTPUYECKON LIETIH IPUBOAUT K PE3KOMY YMEHBIIECHUIO TOKA IIEp-
BUYHON OOMOTKH U K YMEHBIIICHUIO MAarHUTHOTO TIOTOKA. SIKOph MpephIBaTeis Mo Iei-
CTBHMEM IIPYKUHBI BO3BPAILACTCA B UCXOJHOE NIOJIOKEHUE, U IIIEKTPUYECKas LElb 3a-
MBIKAaeTCsl. MarHUTHBIN NIOTOK B CEpACYHUKE CHOBA JOCTUTAET ONPEAEIEHHON BEJINYH-
HBI, U JIEKTpUYECKas Lenb pa3Mbikaercs. [Iponecc pa3mMbIKaHUA-3aMbIKaHUS TIPOJOJI-
’KAETCsl HEIPEPBIBHO 110 TEX MOP, OKA 3aMKHYT Kito4 K.

Hanpsixenue Ha BTOpruyHO 0OMOTKE (BTOpUYHOE HAMPSXKEHUE,) TPUMEPHO IPO-
NOPLUHOHATBHO CKOPOCTH U3MEHEHHUS TOKa B IEPBUYHON 0OMOTKE (IEPBUYHOIO TOKA, ).
[Ipu pa3MbIKaHUU U 3aMbIKAHUH MPEPHIBATEIIS HANIPSHYKEHUE HA BTOPUYHON 0OMOTKE
UMEET pa3Hyo NOJAPHOCTh. [Ipy 3aMbIkaHUM TOK HapacTaeT (YBEJIIMYMBAETCS) CPABHU-
TEJIBHO MEJJIEHHO, IPUYEM CKOPOCTh HapacTaHUs TOKA NOCTENEHHO YMEHBIIAETCS U3-3a
AKTUBHOT'O COMPOTHUBIICHMS LIEH MEPBUYHON OOMOTKU U BHYTPEHHETO CONPOTUBICHUS
MCTOYHUKA nuTanus. [Ipu pa3MbIkaHuU U3MEHEHHE TOKa B IEPBUYHON 0OMOTKE OoJiee
pe3koe. [loaToMy UMMy IbCHOE HANPSXKEHUE Ha BTOPUUHOM 0OMOTKE ITPU pa3MbIKaHUU
ropaszo 0oJblle, YeM MPH 3aMbIKAHHH.
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Takum 00pa3om, B KaXKJI0M WHTEPBAJIE pa3phbiBa MU PEePhIBATENS, ITOCPE-
CTBOM 3JIEKTPOMATHUTHOM MHAYKIIUM HAa BTOPUYHON OOMOTKE HABOASTCS UMITYJIbChI
BBICOKOTO HANPsKEHUS! (IECATKH, COTHU ThICSY BOJIBT). KaxkbIii MIynibc, MMEIomuii
JIOCTAaTOYHYIO aMIUIUTYAY, BBI3bIBAE€T UCKPOBOM pa3psi/i B pa3psIHOM POMEKYTKE.

Ha3nauenmue KoHJAcHcCaTOopa.

[Ipu oTCYTCTBUU KOHAECHCATOPA Pa3MbIKAHHUE MIPEPhIBATENsl COMPOBOKAACTCS MOSBICHUEM
MEXJy ero KOHTaKTaMu 3HaunTesbHoN DJ]C caMouHIyKIuKU. DTO MPUBOAUT K MOHU3AIIMU BO3IYIIIHO-
0 3a30pa MEXIy KOHTaKTaMU U 00pa308aHUI0 3JIeKmpuyeckoll 0yeu, B KOTOPOU pacxoayeTcst SHEprus,
3anacéHHas B Karyuike. [Ipu 3ToM cKopocTh U3MEHEHHUS (CI1a/ia) IEPBUYHOTO TOKA 3aMeISIETCs, U
BBIXOJIHOE HANPSXKEHUE YMEHBIIIAETCS.

[Ipu Hanuuuu KoHIEeHcaTopa (EMKOCThIO TpuMepHO OT 0,5 1o 15 MKk®P) snekTpudeckoe Hanps-
KEHUE MEXY KOHTaKTaMU IIPEephIBATEsl B MOMEHT Pa3MbIKaHUsI OKA3bIBAETCS PABHBIM HAIPSKECHUIO
Ha KOHJIEHCATOpe, TO ecTh OM3KUM K HyIt0. [loaTomy anektpudeckas dyea He obpa3zyemcs, U CKO-
POCTh U3MEHEHHMSI TIEPBUYHOTO TOKA MPU Pa3MbIKaHUU MPEPHIBATENS 3HAUUTENIbHO Bo3pacTaeT. CooT-
BETCTBEHHO BO3PACTAaeT U HaBEJAEHHOE HANpsHKEHUE Ha BTOpUYHOM 0OMoTKe. KoHaeHcarop u nepBuy-
Hasi 0OOMOTKA B MHTEPBaJIC BpPEMEHU pa3phiBa 00pa3yroT KOIeOATSIbHBIN KOHTYD, IO3TOMY B TIEPBH Y-
HOI 0OMOTKE MPOTEKaeT OCHUUTUPYIOIINN 3aTyX Aol CHHYCOUIATbHBINA TOK, BCIIEACTBUE YETO
HaBOJIUTCS CHHYCOMIaJIbHOE HAIIPSHKEHUE HAa BTOPUYHON OOMOTKE.

Hanunuue xonaeHcaTopa ycTpaHseT MOTepU SHEPTHH MPH Pa3MbIKaHUU KOHTAKTOB IpephIBaTe-
JIs1, OJTHAKO MPHU OTHOCHTEIHHO OOJIBIION YacTOTe PabOTHI PEPHIBATENS IIOTEPH MOTYT MOSBISATHCS
MIPH 3aMBbIKAHUH KOHTAaKTOB — €CJIM OHO MPOUCXOJIUT B MOMEHT, KOTJ]a HAIIPSKEHHE Ha KOH/IEHCATOpe
3HAYUTENIBHO OTJIMYAETCS OT HYJIEBOIO.

3.19. HaOaroaeHue Ti€0LIero pa3psjia ¢ 3BaKyauuei Bo3ayxa

Ilpubopel: NByXdIEKTPOIHAS CTEKIISIHHAS TPYyOKa, U3 KOTOPO MOKHO OTKa4MBaTh BO3-
nyX, Katyimika Pymkopda (BBICOKOBOJIBTHBIN HHIYKTOP), PYYHOM OTKaUMBAIOIINI HACOC
(macoc KamoBckoro).

" =50 B"

BO3AYVX
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Onvim. B neMoHCTpaTOpcKoi ayautopuu Ha Beinpsimutene KOO -8 ycranasnu-
Baetcs Hanmpsizkenue oT 10 1o 12 B. Karymika Pymkopda BrItodaeTcst IHypoM ¢ BUII-
KOHM B po3eTKy ¢ Haanuchio «=50 By» Ha neMoHcTpanimoHHOM ctosie. BkitoueHue u Bbl-
KJItoueHue Katyku Pymkopda ocyiecTsisieTcs BHIKIIIOUATENEM, PACTION0KEHHBIM Ha
Hel. ONBIT MPOBOJAT B 3aTEHEHHOM ayIUTOPHUHU.

Pa3psinauku karymku Pymkopda coeTuHSIIOT MITKUMUA BUTBIMU TPOBOJTHUKAMHU C
BBIBOJIAMH Ha CTEKJISTHHOM TpyOKe. PydyHbIM HAaCOCOM HAYMHAIOT BHIKAYMBATH BO3AYX M3
TpyOku. [Tocie necsaTka kKauaHU BKIIOYAIOT KaTyliky Pymkopda u mpoaomkaroT oTka-
YUBATh BO3/IYX.

B HauanbHBIM MOMEHT pa3psijia B TpyOke He mpoucxoaut. [1o mepe BbIkaunBaHUs
BO3/lyXa U3 TPyOKHU B HEM BO3HUKAET cBeUeHHE. BHavaie paspsig umeeT GopMy TOHKUX
nepederammx CBETAIUXCS HUTEH, 3aTeM IITHYpa MAJTHHOBOTO IIBETA, COSAMHSIONICTO
00a snekTpoja. [Ipu ganpHeleM NOHWKEHUH TaBJICHUS CBETAUIUMKACS MIHYP OJICIHEET,
paciupsieTcsi, 3aHUMaeT BClo TpyOKy. (Bce onucanHoe nainpiiie He HaOMOAaeTCS — AJIs
ATOr0 Hy»€H Xopouuid (popBakyymMHbIi Hacoc. Jlanee JOKHO MPOUCXOAUTH 00pa3oBa-
HUE 3aMETHOTO TEMHOTO KaTOJHOTO MTPOCTPAHCTBA U TOJOKUTEIBHOTO aHOHOTO CTOJI-
0a, a T0OTOM 00pa30BaHUE OT/ICIbHBIX CIOEB — CTPAT).

Oovsacnenue onvima.. Pa3psis B TpyOKe BOSHUKAET BCIEJACTBHUE TOTO, UTO B Pa3-
PSYKEHHOM BO3/IyX€ YBEJIMUMBAETCS JIJTMHA CBOOOHOTO Ipobera 31aeKTpoHoB. Pa3rons-
SCh, DJICKTPOHBI IPUOOPETAIOT IHEPTUIO, JOCTATOUHYIO JIJISI MOHU3ALUU HEUTPATbHBIX
MOJIeKYJl. ICTOUHHUKOM 3JIEKTPOHOB SIBJISIETCS] KaTO, KOTOPBIA OOMOapAHpyeTCs TOJI0-
KUTEIHHBIMA HOHAMU. DTU MOHBI U BEIOMBAIOT U3 KATO/1a JIEKTPOHBI (BTOPUYHAS AJICK-
TPOHHASI SIMUCCHSI).

3.20. Katoausie TpyOku (TpyOku Kpykca).

Ilpubopwr: xarymka Pymkopda, crexnsinabie Tpyoku Kpykca pazHoit Gpopmsl,
MarHur.

B pozeTky .-{ij
Ha CcTOJIE
" =50 B" -
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Onvim. B nemoHcTpaTopckoit ayautopuu Ha Beinpsimutene KOO -8 ycranasnu-
Baercs Harnpspbkenue ot 10 g0 12 B . Karymika Pymkopda Bkirouaercs mHypom ¢ BUJI-
KOH B po3eTKy ¢ Haanuchlo «=50 By Ha neMoHCTpanmoHHOM cToje. BxitoueHue u Bbl-
KJIIOYEHHE KaTyKu PyMKopga ocyliecTBIsSeTCs BBIKJIIOUATENEM, PACTIONOKEHHBIM Ha
HEW.

Pa3psanuku katymku Pymxkopda coeMHAIOT MATKUMU BUTBIMH ITPOBOJHUKAMHU C
BbIBOJIaMU Ha TpyOkax Kpykca. Bkirouaror katymiky u HabJIr0Jal0T CBEYEHHUE B TPYO-
kax. OnbIT JTy4de TpOBOJUTE B MOJIYTEMHOMN ayIUTOPHUU.

Oobvacuenue onvtma. 1lpu TieromeM pa3psae U3 Karoga BbUIETaeT O0JIbIIOE
YHCIIO 3JIEKTPOHOB, KOTOPbIE BHIOMBAIOTCS MOJOKUTEIBHBIMU HOHAMU. DJIEKTPOHBI
YCKOPAIOTCA B 00JACTH KaTOIHOTO MaJIcHUs OTeHInana (cM., Harpumep, [1] T. 2.
§7.5).

[Tpu naBnenun Bozayxa 1,33 - 0,13 Ila anexkTpoHsl B TpyOKe IBHIKYTCS IPAKTH-
yecku 0e3 cTOJNIKHOBeHUH. Takue mydku BOepBble OOHAPY KU aHTJIUHCKUN (PU3HUKO-
xuMuK Y. Kpykc. DnexTpoHHas npupoaa KaTOIHBIX JIydel MOATBEPKIAETCS UX OTKIIO-
HEHUEM B 3JIEKTPUYECKOM M MATHUTHOM IIOJISIX.

Karonnble yun MOryT BbI3BaTh (PIIIOOpECLEHIINIO TBEPAbIX Tel. [locTaBneHHbIi
[0 JUaroHaJlv CTEKISTHHON TPYOKH (puIroOpeclMpyIOIINiA S3KpaH (MMOKPBITHINA CI0eM
cyab(puaa IMHKA) CO LIENbIO MO3BOJISET MOIYYUTh IMY4YOK 3JIEKTPOHOB. DKPaH CBETUTCS
B TEX MeCTaxX, Ky/a MomnajiatoT 3ieKTpoHsl. Ha droopecuupytoiem s3xkpane BUHa npsi-
Mas I0JI0ca CUHEBATOro oTTeHka. [logHocs kK TpyOKe MarHuT, MOKHO OTKJIOHSTh ITy4OK
AeKTPOHOB. C 3TOil 1EeNIbI0 UCIOJIB3YIOT IMMOJJKOBOOOPA3HBIN CUIBHBIN MArHUT, TOBOPOT
KoTOoporo Ha 180° nu3MeHseT HalpaBJICHUE OTKIOHEHUS ITyYKa.

[Iy4oK 37€KTPOHOB 3a CUET COOCTBEHHOT'O IaBJICHUSI MOXKET TaKXKe MPUBECTH B
JBWKEHUE Jieryaiiiee KOJIeCUKo ¢ Jonactsamu («MenpHuLa Kpykcay), KoTopas Takxe

daroopecuupyer.

3.21. Bausinue TeMnepaTypbl Ha CONMPOTUBJIEHHE METAJIJIOB M TOJIYIIPO-

BOJIHUKOB
Ilpuéopwi: amnepmetp ¢
q\ MPUKPETITICHHBIM K HEMY METaJlTH-
0t e ol | RS YECKUM TMPOBOTHUKOM B BUJE CITH-
N [ payu. ['anpBaHOMETp C HYyJIEeM TIO0Ce-
g l penune. IToaynpoBoaHuk (TepMope-
— Pozerka  3ucrop). Cnmproska. Coenunu-
=3 7\ "=50 B" TEJbHBIE TIPOBOIA.
- Ha CTO.1e
S~ Onvim. 1 — 2 wacms onvima:
T s “<E  Bymouator BUJIKY B PO3ETKY C

HaaMmuchio «=50 By Ha AEMOHCTPAIIMOHHOM CTOJIE.
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Menss Ha BeipsimuTtenie KOO -8 (B nemoncTpaTopckoit ayqutopun 2/33)
HarpsbkeHue B ipezenax 0 — 4 B, 1o6uBaroTCs OTKIOHEHHS CTPEJIKK aMIiepMeTpa Ha
HECKOJIbKO JIeJIeHHH (B mpeaenax oT 5 1o 10 A).

[ToHOCSAT TOPSAIIYIO0 CHUPTOBKY (MIJIH TOPSIIHE TA0JIETKH CYXOTo CIUPTa) K CITH-
panu. CiymaTenu BUIAT, YTO COUPaAIb KpacHeeT OT HarpeBa. CONpPOTUBIICHHUE PACTET,

TOK YMCHBIIACTCA.

2 - 2 yacmo onvtma. Ha Beinpsamutene KOO -8 ycraHaBnMBaroT HalpsikeHUE ~
2 B, nony4aroT HEOOJIBIIOW TOK U IOOMBAIOTCSA OTKJIOHEHHS CTPEJIKU TajlbBaHOMETpa (C
HYyJIEM TTOCEPEANHE) OT HYJISl HA HECKOJIBKO JeieHui. HarpeBast moqynpoBOJIHUK TO-

psAILIEH CIIMYKOM, JEMOHCTPUPYIOT
YBEJIMYEHHE TOKA.

Oovacnenue onvima. 1lpu
HarpeBaHUM NPOBOOHUKA KOHIICH-
Tparysi CBOOOHBIX AIEKTPOHOB B
HEM HE U3MEHSIETCS, HO YXYAIIAI0TCA
YCJIOBUSI YCKOPEHUS HX B 3JIEKTpHUYE-
ckoM mnoJie. C pocToM TeMIlepaTypsl
YBEJIMUUBACTCS aMIUIUTY/1a Koieba-
HU aTOMOB PELIETKH OTHOCUTEIIBHO
MOJIO’KEHHS] PABHOBECHSI, UTO ITPUBO-
JUT K YBEJIIMUCHUIO YUCJIa CTOJIKHO-
BEHUH AJIIEKTPOHOB C aTOMaMH, T.€. K
YMEHBIIICHUIO CPETHEN CKOPOCTU UX
HaIpaBJICHHOTO JABUXEHUSI U, CJIEI0-
BaTEJIbHO, K POCTY yJI€JIBHOTO COMPO-
THUBJICHUSL.

B cnyuae noaynpoeoonuxoe

Po3eTka
"=50 B"
Ha CTOJIe

¥

Tepmo
pesHcTop

Pesucrtop
Harpysku

YMEHBIIEHHUE UX JJIEKTPOCONPOTUBIIEHUS CBI3aHO C PE3KUM POCTOM KOHLIEHTPALUU
CBOOOJTHBIX HOCUTEJICH B 30HAX MIPH YBEIUUECHUU TEMIIEPATYPHI.

3.22. lloaynpoBoaHuku. Beinpsimiisiioniee aeiicTBue p-N nepexojaa

Ilpubopwr: cnenyanbubiii pubop (aBTop gorueHT A.C. 3aiines), ocimuiorpad Cl-1.

[ [ (!) T
1 2 Tymoa u
Y ! -
-
g Per}gmp

C1-1
Yo
1o Y X
-] - ]
Bxoa Bxoxa
-] - ]
Xeo Jem1a
1 3eman
YO o ™~ : o 67
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Pyuku ynpaenenus HaxoasTcs B CICIYIOMINX MOJOKCHUSX.
Ha ocmmnorpade C1-1:

Jlmama3on gactot — 7.

CuHXpOHM3AINS —BHYTPCHHSIS.

AMITTUTY1a CHHXpOHU3AIUH — 4.

YacroTa miaBHo — 7.

Ocnab6nenue - 1:100

VYceunenue :no X -3, mo Y — 2.

Onpim: 1 yactb. BeinmpsimiieHre ePpeMEHHOI0 TOKA.

[ToaknounTh TPUOOP K ceTH nepeMeHHoro Toka (~ 220 B). CoenuHUTh BE BEpXHUE

kiemmbl iprbdopa (Y, 3eMiisi) ¢ COOTBETCTBYIOIIMMHU KJIEMMaMu ociuuiorpada. Yep-
HYI0 U O€JTy10 KHOIIKH OT-

Ugeoo xaTh. TyMOep u nepexsto-

f /ﬁ“ e 4aTeNb IOCTABUTh B MOJIO-
[*] [+ / +v,f xenue 1. Ha skpane ocrui-

L1 o' ‘\ ~ ¢ norpada HabIr0IaeTCs O1-
HOIOJIYIEPUOIHOE BEIIIPIM-

U
U, Usvao “ cumoo nenue (puc. 1).

=
-
<

C OMOILBIO CTIIaXKH-

L -
[\ f J.'ﬁ Baromiero ¢puiabTpa (mepese-
L
.l? 1

| 4 cruTymMOIEp B NOJIOKEHHE

IT) MOHO MONTYYUTH CTiIa-

Puc. 1.
KEHHBIC MTyJIbCAIlUU HaATIPSI-
KEHUsI Ha BbIXojie (puc. 2).
l. Uee
] + +
1 T 0 -t
U, U, C== R_||U o

Puc. 2.
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HaxxaTtp Oemmyro KHOTIKY, TyMOJIep TIEpEBECTH B TIOJIOKEHHE [. DTO ABYXIOIYIIEpHOTHOE
BeITIpsAMIIeHHE Oe3 GunbTpa (puc. 3 Uy, BepxHmii pucyHok). [lepeBectu Tymbiep B mo-
noxkenue Il momyunm Ha skpane pe3ynbrar crinaxkubaromero GpuiabTpa (puc. 3 Ugyy

HWKHUM PUCYHOK).

3 D1iD2

=

%ﬁc::

D3T D4

Puc. 3.

Onvim: 2 4actb. BosbT - aMnepHasi XapakTepUuCTUKA THOAA.

i Yemanoeounwie oannvie. Ha ocunnnorpage C1-1:

Jlnarma3oH 4acTOT — BBIKJL.
Ilprmofi  CUHXPOHM3AIUS OT CETU -BBIKIL.
ML
Awmmuntyaa cuaxponuzanuu — 0.

e o Jacrora nnasko — 0.
=N 2 Ocna6nenue - 1:100
r . - _
' Obpamuca " pamce Ycunenne: no X - 5, mo ¥V — 8.
HOanRRANCERIE ORI MRS
Puc.4

IToncoeMHUTEL HMKHHUE KIIEMMEI X, Y, 3eMJIs
puOopa K COOTBETCTBEHHBIM KJieMMaM ociruiorpada. YepHyro kHONKY Haxkath. [le-
peKIIroyaTeb MOCTaBUTh B ToJIoKeHue 1. Bpainas perynarop, HaOI10Jal0T Ha DKpaHe
ocrsuiorpada xapakTepUCTHKY MOJYIPOBOAHUKOBOTO AM0/1a (HETMHEHMHOE COMPOTUB-
JeHue, puc. 4).
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[loctaButh nepexirouaresns B mojoxenue 2. Ha skpane nadnrogaerca BAX nu-
HEHHOTO CONPOTUBIICHUS — MPSMast TUHUA.

3.23. Tepmonapa. /lemoHcTpanusi NPOMBIILIEHHOH TEPMONIAPHI U3 /10-
MEHHOH MeYu

3.24. Tepmonapa co IIKAJI0H TeMIepaTyp
IIpuéopwt. TpombiiuieHHAs: TEpMOIIapa CO MIKaIOM B rpaaycax Llenscus.

Onvim. HonorpeBaeM T opﬂmeﬁ CIUYKOM OJMH U3 CIIACB TCPMOIIAPbI U Ha6moz[aeM OoT-
KJIOHCHUC YKa3aTCJIs1 HAa HIKAJIC.

XOM0THBIH rops4ui
coai coai
—_—

3.25. SIBnenue 3eedeka. BosHukHoBenue Tepmol/[C

Ilpuébopwvi: TepMoniapa ¢ MAarHUTHOW CTPENKOM U 3epKaiiblieM (mpubop 3eedexa),
JIATP, n1y4eBoil OCBETUTEID, JEMOHCTPALMOHHBIN CTOJIUK, CIIUPTOBKA, CIIUYKH.

[TpuGop 3eebeka: aBE TOICTHIX (6 MM TOJIIIMHON) MOJOCKU — BEPXHSS MeAHAs U
HUKHSIS U3 CIIaBa JKEJIe30 - HUKEIb — MapraHell - COeIMHEHbI MTOCJIEI0BATENBHO U 00-
Pa3yroT 3aMKHYTYIO LIeTh (CM. puc.). BHyTpu o6pa3oBaBIierocst KOHTypa Ha TOHKOM
MIPOBOJIOYHOM OCU CBOOOJIHO IMOJBEIIICHA MarHUTHAas cTpeska. Ha aTol ske ocu ykper-
JICHO MaJIeHbKOE 3epKaJbll€.
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Oo0v-
Hue
ma.

Fe, Ni, Mn

Onwvitm. JlyaeBoii poHaps COCTUHSIOT
¢ JIATPoMm. HanpaBinistoT jiyd Ha 3epKayible
MAarHuTHOU cTpenku. OTpaKeHHBbIN JIyY
HaIPaBJISAIOT HA CEPEIMHY OOJIBIIOTO IKpa-
Ha, HA KOTOPOM IOSIBJIAETCS «3aUHK.

CHauana HarpeBarT Ha CIIUPTOBKE
OJIMH CIIaii TEpMOIaphbl, CTPEIKA TOBOPAYU-
BAETCA U «3alYUK» NEPEMEIIAECTCS B OJTHY
CTOPOHY. 3aTEM MOAOTPEBAIOT APYroil crian
— «3aluuK» NEPEMENIAETCS B IPYTYIO CTO-
pOHY.

Hanpsixenue Ha ¢ponape- ocetutene — 8 B.

npudop
3eedeka

OCBETHTEIE

?\\\

SBnenue 3eeOeka COCTOUT B TOM, UTO B 3aMKHYTOM 1I€TH, COCTOSIIEH U3 Mmociie-

NOBATEJIbHO COEAMHEHHBIX PA3HOPOIHBIX IPOBOJIHHUKOB, BO3HUKAET TepM0o-I/IC, ecin

MCCTAa KOHTAKTOB MMOAACPKUBAIOT ITPH PpA3HBIX TEMIICPATypax. HCHB, KOoTOpas COCTOUT

TOJIBKO U3 ABYX PA3JIMYHBIX ITPOBOJHUKOB, HA3bIBACTCS TCPMOIJICMCHTOM HUJIN TCPMO-

napoii. [TockoIbKy Kax bl U3 MPOBOJIHUKOB, 00PA3yIOIINX Mapy, 3A€Ch CIEITUATBHO
M3TOTOBJIEH U3 TOJICTOM MOJOCKH, BOSHUKAIOIINN TEPMOTOK 3HAUUTEIICH U MOXKET CO-

34aTb MAaIrHUTHOC T10JIC, OPUCHTUPYIOIICC MAI'HUTHYIO CTPCIIKY.

3.26. TepModJieKTpOHHAsI IMHUCCHsI. Pa00Ta 3JIEKTPOHHOM JIAMIIbI-

TpUoaa
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Ilpuoopwei: 1aMIOBBIN TPHOJ HA JEMOHCTPALMOHHOM IIUATE, YKPEILUICHHOM Ha
mratuBe. C 00paTHOI CTOPOHBI KPYTJIOro IIUTAa OTMEYEHBI 3HAYEHUS BHIBOJOB JIAMIIbI-
Tpuoza. I1oyblii MeTAIIIMYECKUH 1Iap HA U30JIMPYIOIIEN MOJICTABKE, COCTUHUTEIBHBIC
mpoBoza, amnepMmerp. CTEKIsHHAs U IIACTMACCOBast Nalovku. Kycok pe3nHoBOTO J1-
CTa, KyCOK LIEPCTAHON TKaHHU.

Onpim. VnmocTpupyeT NpUMEHEHHE TEPMOAJIEKTPOHHOM dMuccuu. Mccnmenyercs
BJIMSIHUE CETKH HAa aHOJHBIM TOK JJaMITbI-TPUOAA.

CobupatoT cxeMy corjlacHO pUCyHKY. Llenb nmoakiIo4aoT Ha JEMOHCTPALMOHHOM
cToJIe K UCTOUHHKY muTaHus «=50 By». Hakan mammbl mogOupaioT Ha BBIIPSIMUTEIE
KO®-8 nocrenenHo o Hyss 10 6 B, moka cTpenka raabBaHOMETPA HE OTKIOHUTCS Ha 4-
5 JeneHun.

[TonHOCAT K 1mIapy, HO HE MPUKACAIOTCS, HAAJIEKTPU30BaHHYIO 300HUTOBYIO
(mmactmaccoBylo) nanouky. CeTka yepe3 BIUSHUE 3apshKaeTcss OTpULATeNIbHO. DTUM Ha
YIPaBISIOUIYIO CETKY JIAMITBI TOJAETCA «MHUHYC», U JIAMIIA «3aKPBIBAETCSD. DTO MPUBO-
IUT K YMEHBIIEHUIO AHOIHOTO TOKA JIAMIIBI 10 HYJIA.

Ecnu Tenepp MOAHECTH K MIAPY MOJIOKUTEIBHO 3apsHKEHHYIO CTEKIISTHHYIO T1a-

JIOUKY, aHOJIHBIA TOK PE3KO BO3pacTaeT (Ha CETKE ILIIOC).

I[Ipumeuanue. 1.Ecnu neiicTBust MHIyLIMPOBAHHOTO 3apsija Iapa OKa3bIBAaeTCsl HEJOCTATOU-
HBIM, MOXHO K LIapy MOACOEAUHUTD OJUH U3 MOJIIOCOB 31eKTpodopHOil MamnHbl. Kakos OyzneT 3Hak
3TOrO MOJIOCA - TOKAXKET MOBEAECHUE aHOIHOTO TOKA.

2. JIammioBbie prOOPHI OOJIbILIE HE BHITYCKAIOTCS IPOMBIIUIEHHOCTHIO, 3JIEKTPOHUKA UCIIOJb-

3yeT MOJIYITPOBOTHUKOBBIE TPHUOOPHI.

Maznummnoe none
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3.27. UHKJIUHATOP U AeKJIUHATOP. MarHuTHAas CTPEJIKA B MATHUTHOM
noJie 3emJin

Ilpuoop. (Hewm.: inklination - «xaxmony, deklination - «ckiaoHeHue» (MarHUTHOR)).

Ha nmoxcraBke ykperiena kpyrnas pamka. [1o nnamerpy pamku pac-
MOJIOKEHO KPEIUIEHUE JUIsl MATHUTHOM CTPEJIKH.

Kperenue no3BosieT yCTaHaBIUBATh 0Cb, HA KOTOPYI0 HACAKEeHa
CTpeJiKa, 1100 BEPTUKAIBHO, TM00 TOPU30HTAIBHO OTHOCUTEIHHO MOBEPX-
HOCTH 3€MJIH.

Onwtm. Ecny ocb MArHUTHOM CTPEJIKH YCTAHOBUTH BEPTUKAIBHO, 3TO
OyzeT cTpelika KoMIlaca, ykasbiaroas HanpasieHue Cesep-1Or.

Ecin ocb MarHUTHOM CTPEJIKU YCTAHOBUTH TOPU30HTANIBHO, CTPEJIKA TOKAKET
yrOJI HAKJIOHA K TOPU30HTY CUJIOBBIX JIMHUM MArHUTHOTO NOJI 3EMIIH.

3.28. MarauTHbIe CHJIOBBIC JIUHUH MOCTOSHHBIX MATHUTOB

Mexnay CTEKJITHHBIMU ITOBEPXHOCTSIMU B KIOBETAX HAXOJATCS MIPSIMBIE
MIOJIOCOBBIE MOCTOSTHHBIE MAarHUTHI M OJKOBOOOpa3HbI MarHuT. OHU MO-
pPa3sHOMY OPHMEHTHPOBAHBI APYT OTHOCUTENBHO pyra. CBEpXy HA CTEKIIO
HACBIMIAIOT MEJIKHE JKEJIE3HBIE ONWIKH, CTAaBAT Ha snuauackon «llomumroke» u
MPOEKTUPYIOT Ha 00JbIIOH 3KkpaH. Clierka MOCTyKMBasi KapaHAaloM o CTeK-
7y, YTOOBI MIOMOYb OIUIIKAM BBICTPOUTHCS, HAOIIOIA0T KAPTUHBI MArHUTHBIX
TOJIEN.

SIS

3.29. MarauTtHoe moJjie npsaMoro Toka. OnsiT Jpcrena

Ilpuboper: MarHuTHAS CTpPEJIKA, TPOBOJI OOJIBIIIOTO CEYEHUS B U3OJISAIMU, IPOITY-

IIEHHBIN Yepe3 ABe ACPEBSHHBIE PYUKH, B OJJHON U3 pyYeK — KHOIIKA BKIFOYEHUS TOKA.

[Turanue npubopa OCyHIECTBISAETCS OT UICTOYHUKA
B pO3eTKy Ha CTOIE C  yocTOSHHOTO HampshkeHus (po3eTka «=50 By Ha 1e-
HamHCBIo "=50 B" MOHCTPAIIMOHHOM CTOJIC).

Onpim. JIeMOHCTpallMOHHBIN TPOBOJ C MO-
MOIUIBIO BUJIKU MOJKIIIOYAIOT HAMPSIMYIO B PO3ETKY,
Ha KoTopoil HanucaHo «=50 By». B nemoHcTparop-
cKoil ayautopun Ha Beinpsmureie KOO -8 ycranas-
nuBatoT 8 B, 4To cooTBeTCTBYET CHile ToKa 2 - 3 A..
. CraBsT Ha CTOJI MarHUTHYIO CTPEJIKY Ha MO/I-
CTaBKE U JIAI0T CTPEJIKE BOZMOXHOCTb MOJTHOCTHIO

KHOIIEA
BEJI-BBIE.TT
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ycnokouThesl. Hajg cTpenkoit mapaiienbHO el pacioiaratoT poBoJI, CHAOKEHHBIN
JIBYMS IEPEBSIHHBIMU pyYKaMU, KOTOPbIE MO3BOJISIIOT IPOBOJ] BHITSIHYTH B JIMHUIO. Ta-
KUM 00pa3oMm, MPOBOJI HAXOJIUTCA B IJIOCKOCTH MAarHUTHOT'O MEpUAMaHa.

[Tpu HAXKaTHH IEMOHCTPATOPOM KHOTIKH B OHOU M3 Py4YeK (MTOKA3bIBACT KHOIKY
aynutopu!) o MPOBOAY MpoIryckaeTcst 60mbinoi Tok. [lox AeficTBHEM MarHUTHOTO
0JISL TOTO MPSIMOTO TOKA MarHUTHAas CTpesika moBopaunBaerca. OHa ycTaHaBIMBAETCSA
BJI0JIb PABHOACHCTBYIOIICH MAarHUTHOTO MOJISI 3€MJIM M MAarHUTHOTO TOJISI PSIMOTO TO-
Ka, HaImpaBJIEHHOTO MEePIICHANKYISIPHO MPOBOJTY ¢ TOKOM (TI0 MPaBUITy BUHTA).

Ecnu noMeHATh MecTaMu IEpEBSIHHBIE PYUYKH - IepKaTeN MPOBOAA, TOK HaJ
CTpPEJIKOW OYyJIeT MPOXOJAUTh B MPOTUBOIOJIOKHOM HANpPABJICHUH, U MarHUTHAs CTPEJIKa
noBepHeTcs Ha 180°.

3.30. MarHuTHbI€ M0JIsl PAa3JIMYHbIX IPOBOAHUKOB ¢ TOKOM

Ilpuébope. CrienuanbHbie MpUOOpPHI (4 MT) — B TUIEKCUTIIACOBBIX IIACTUHKAX
IIPOCBEPJIEHBI OTBEPCTHS, UEPE3 KOTOPBIE MPOITYLIEH MEAHBINA TPOBOJ 0€3 N30JALUN
00JBIIOr0 ceueHus. MoAeupyroTCs TPOBOJIHUKH Pa3IMYHON POPMBI — MPSMOH TOK,
KPYTOBOM TOK, COJIEHOW/T U MOJIEJIb 3EMHOTO 11apa. B ocHOBaHMM KaXA0M MOAENN NMeE-
€TCsl KpYTJI0€ OTBEPCTHUE JJIS MOIYYEHHS C MOMOILIBIO MUIMACKOIAa TEHEBOW MTPOEKIUH.
JIATP, cBapouHbIil annapat Kak UCTOYHUK OOJIBIIOTO MOCTOSTHHOTO TOKA, SMUIUACKOIT
«ITonunrokcy, BBIKIIOYATENb, COSUHUTENBHBIE TPOBO/IA.

Onwtm. ONbBIT TOKA3bIBAIOT B TEHEBOM MPOEKIIMH, JIJIsl YETO MOJENH 110 OYEpEaU
yCTaHABJIMBAIOT HA ANUAUACKOI. M3 crienmanbHOM KOpOOOUYKH ¢ METKUMH OTBEPCTUSIMU
CBHITUTIOT Ha MJIACTUHKU MEJIKHE jKese3Hble onwiky. [Ipu 3ambpikannu 1ienu (mporycKa-
IOT KPaTKOBPEMEHHO OOJIBIION TOK - Ha Kpbllike JIATPa ycranaBiuBaioT nepe-
KJI4aTeab Bo3jie uugpsol 100 118 Tpex onbITOB ¢ MPOBOJAAMM U OKO0JIO HYJIS 1JIA
Mo/e i 3eMHOr0 apa) ¥ Ipyu NOCTYKUBAHUU 10 MUIACTUHKE KapaHJallloM OIHIIKU

BBICTPANBAIOTCA 110 CHUJIOBBIM JIMHUAM MAaroHMTHOI'O ITOJIA.
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3.31. HemoaBM:KHbIE MO/I€JIM MHAYKIMHA MATHUTHOTO TOJIA B IEHTPE U
HA OCU KPYIrOBOI'0 TOKA




3.32. JleilicTBMe MATHUTHOTO MOJISI HA TOK («KAYeJn»)

Ilpuboper. Ha mtaTuBe B MIapHUPAX, CIY>KAIUX OJHOBPEMEHHO TOKOMOABOAS-

B PO3€TKY
"=50 B "

IIMMH YCTPOMCTBAMH, MOKET BPAIaThCs BOKPYT TOPU3OHTAIIb-
HOM OCH CBOOOTHO MO/ABEIIEHHAs IPOBOJIOYHAsA pamKa. [Iura-
HUE TpUOOpa OCYIIECTBIISIETCS OT UCTOYHHUKA TOCTOSIHHOTO
HanpsbkeHus (posetka «=50 B» Ha 1eMOHCTpPalMOHHOM CTOJIE).

Onwsim. B 1eMOHCTPAaTOPCKOW ayAUTOPUU Ha BBIIPSIMHU-
tene KOO -8 ycrananuparot 6 B.

HuKHIOI0 TOPU30HTAIBHYIO YaCTh PAMKH ITIOMELIAOT
MEX]y MOJIICaMH MOAKOBOOOPA3HOTO MOCTOSIHHOTO MarHUTA.
[Ipu npornyckaHuu TOKa 10 MPOBOJHUKY, OH JINOO BTATUBAETCH,
1100 BBITAJIKUBAETCS U3 MAarHUTa. JTO 3aBUCHUT OT HaIlpaBJie-
HUA TOKAa 1 MAarHUTHOTO MOJIs. YTOOBI ABM)KEHHE paMKH ObLIO
3aMETHO ayJIUTOPUH, CBEPXY HA OCH YKPEIUIEHA CTPENKA.
W3MeHMB HaIpaBIICHHE TOKA, MEHSAIOT HAIIPABIICHUE BBITAJIKH-

BalOIIEi CUJIBI.

3.33. leiicTBHe MATHUTHOI'O 10JIs1 HA TOK. CTaHOK AMIiepa

Ilpuooput. ]IBa TOpU30HTAIIBHBIX MAPAJUICIIbHBIX MEJIHBIX CTEPKHS HA BHICOKOM
MTaTUBE 00PA3YIOT «PEIbChI», OTPE30K ATFOMUHUEBOTO MTPOBOJIA O€3 N3OSN — KIIe-

pEMBIYKay, MOJAKOBOOOPA3HbII MAarHUT, UCTOY-
HUK IOCTOSIHHOTO TOKA.
Onvim. ATYOMUHUEBBIN IPOBOJHUK KPYT-
JIOTO CEYEHHUSI — EPEMBIYKA - KJIAIETCS Ha PEJlb-
cel. CHauana Toka B penbcax HeT. [logHocuTcs %
MarHurT. HepeMHqKa HC pcarupycr (T.K. aJItOMU- Q B p03eTKY
HUHN — cIa0OMarHUTHOE BEUIECTBO — Mapamarte- \ "=50 B" )

THK).

\
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3arem nojarot HanpsikeHue 8 B ot Boipsamutens KOO -8 B neMoHcTpaTOpCKOi
aynutopuu. [Ipubop BrimodaroT B po3eTky «=50B». CHoBa nogHocat maraut. [lepe-
MBIUKa BBITAJIKUBACTCA UJIU BTATUBACTCA B 3aBUCUMOCTHU OT ITOJIOKEHUS ITOJIFOCOB Mar-
HHUTa U HAIIPABJICHUA TOKA, IO I[GI?ICTBHGM CHUJIBI AMHGpa Ha4YNHACT IICPCKATBIBATbCA
I10 peJIbCaM B TY WJIM UHYIO CTOPOHY.

Pexomenoayus. Ilepen onbITOM MEJIKOM
(HyJIeBKOW) HAXTaYHOW OyMaroi 3a4uIIaroT mepe-
MBIYKY W PEJbChI JUIS JIy4IIero Kontakta. Kpome

TOro, NNICPEMbIYKY BBIPABHHUBAIOT ITPOKATbIBAHUEM
Ha INIOCKOM IIOBEPXHOCTH.

- T

E
B PO3€TKY i,
"=50 B" 1
L |
y R it
3.34. leficTBMe MATHUTHOTIO T10JISI | mepe ae
Ha TOK. O0BUBaHUE MPOBOAHUKA C [ K10

BN

TOKOM BOKPYT cepAeYHHKA JJIeK- Y, TETB
TPOMATHHUTA »

Ilpuébopwvl. INeKTPOMArHUT C CEPACYHUKOM B BUJIE JKEJIE3HOIO KOHYCHOTO
cTepxHs JUHOUN okoiio 50 cM. CepAeUHUK YKPEIUIEH B BEPTUKAIBHOM MOJIOKEHUH.
['ubOxuit mpoBO MOABEIIEH PSIIOM C CepJIeYHUKOM. BepXHHiT KOHEI] MPOBOIa 3aKPET-
neH Ha ['-00pa3Hoi cToiike. HukHssS 9acTh MpoBOIa MPOXOAUT Ye€pe3 OCHOBAHUE CTOM-
ku. [luranue mpubopa OCyIIECTBISIETCS OT HCTOYHHUKA TTOCTOSTHHOTO HAIPsKEHUs (po-
3eTka «=50 B» Ha 1€eMOHCTPAllMOHHOM CTOJIE).

Onwvim. Ha Boinpsimurene KOO -8 ycranasnuatot 18 B. Ilpomyckas Tok yepes
IPOBOJ M KaTYIIKY, Ha0II04at0T 0OBUBAaHUE ITPOBOJIA BOKPYT CEPICUHUKA 3JIEKTpOMAr-

HuTa. [Ipy 3TOM BEpXHsA 4acTh NPOBOJIA 3aKPYUYMBAETCS B OJTHOM HANPABJIEHUU, a
HWKHSSI — B IPYTOM.
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Mo0>kHO U3MEHUTH HAMPABJICHUE TOKA B MPOBOJIE C MTIOMOIIBIO TIEPEKITI0YATEIS Ha
na”eny npudopa. [[poBoIHUK MTPH TOM CHavalla pacCKpy4nBaeTCs, 3aTEM HABUBAETCS
HO-JIPyTOMY.

Oobvacuenue onvima. Cuna, KOTopasi ACMCTBYET Ha 3JIEMEHT TOKa, OMEIIEHHBIH
B JIAHHYIO TOYKY MarHUTHOTO IOJIsI, 3aBHUCHUT OT B3aMMHOW OpHUEHTAINH YJICKTPUUIECKO-
r'o TOKa ¥ MarHUTHOTO M0JIsA (3aKoH Amriepa) (cM., HarpuMmep, [1]).

BepxHuii u HIDKHUN KOHIIBI CEPJICTHHUKA YJICKTPOMArHUTa UMEIOT pa3HOMMEHHBIC

MAardMTHBIC I1OJIIOCA. HOBTOMy HaIpaBJICHUA CHJI AMnepa, HGI;'ICTBYIOIHPIX Ha 3JICMCHTbI
TOKa, MBICJICHHO BBIACJICHHBIX B THOKOM ITPOBOJHUKC B BerHeﬁ U HIOKHEH qacTiax,
IMPOTHUBOIIOJIOKHBI. OTO BBI3BIBACT 3aKpY4YHBAaHHC ITPOBOJHHKA C TOKOM BOKPYI HaMar-
HHUYCHHOTO CCPACUHUKA.

3.35. Pamka ¢ TOkOM B MATHUTHOM MoJ1e. Moaesb 3J1eKTpoABUraTe st
MOCTOSIHHOI'0 TOKA

Ilpuéboper. Hebomnpias pamMka U3 HECKOJIBKUX BUTKOB METHOTO
MPOBOA MOXKET CBOOOJIHO BpallaThCsl BOKPYT TOPU30OHTATILHON OCH.
K pamke nmocpeacTBoM CKOIB3SIIMX KOHTAKTOB — «IIIETOK» - IMOJIBO-
JISAT TTOCTOSIHHOE HarnpsbkeHue. C MOMOIIBIO MOJJKOBOOOPA3HOTO Mar-
HUTA U MOJIOCHBIX HAKOHEYHUKOB paMKa OKa3bIBACTCS TOMEIIECHHON B
MarHuTHOE MOJIE.

Onwvim 1. Ha Bempsvutene KO® -8 B meMoHcTpaTopckoit
ayauTOpuu BeICTaBIISIIOT 14 B. Mozenp BKIIO4aloT B PO3ETKY Ha Jie-
MOHCTPAIMOHHOM CTOJI€ C HaaMUChio «=50 B». PaMka Bpartaercs.

Oovacnenue onvima. 11pu nponyCKaHUU ANEKTPUUYECKOTO TOKA paMKa OPUEHTH-
pyeTcst Tak, 4TOOBI BEKTOP €€ MarHUTHOT'O MOMEHTa ObLJT HAIIPABJICH BJIOJIb BHEITHETO
MAarHuTHOTO noJist. Pamka nosopauusaercs. [Ipu nanpHeliiem BpalieHuu paMKy 110
VHEPILIMU 32)KUMbl HCTOYHUKA TOKA COEIUHSIIOTCS C APYTUMU KOJUIEKTOPHBIMU I1J1ACTH-
Hamu. HanpaBneHne Toka B HUX U3MEHSETCS] Ha MTPOTHUBOMOJIOKHOE, M paMKa MPOJ0JI-
YKAET JalIbHEUIIIEE BPaAILICHUE.

Onwpim 2.. VI3aMeHsieM NOJISPHOCTH HAIPSDKEHUS, TI0JIaBaEMOT0 Ha paMKy (3TOro
MOYHO JIOOUTBCSI, €CJIM BBIHYTH LITETICENb U3 po3eTku «=50 By, moBepHyTh ero Ha 180°
Y CHOBA BCTaBUTH). PamMKka BpalaeTcsi B MpOTHUBOIIOI0KHOM MEPBOMY OIIBITY HaIpaBJie-
HUMU.
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Oobvacuenue onvima. Y 31€KTPUYECKUX JABUTATENIEH TOCTOSHHOIO TOKa MOXKHO
peBepcupoBaTh (M3MEHUTH HAa MPOTUBOIOJIOKHOE HAIIPABJICHUE) BpAILIEHUS pOTOpA.
J1J1st 3TOTr0 JOCTaTOYHO U3MEHUTH HAPABJICHUE TOKA B OOMOTKE Ha IIPOTHUBOIOJIOAKHOE.

3.36. BzaumoeicTBue napauieibHbIX TOKOB

B PO3eTKY
" =5l] B "

"=5() ]g;n

OTTa, IKHBAHHE

Ilpubopwl. J1Ba npoBoaHNKA U3 QOJBIH (MMPOBOASILIKE JEHTHI BEIPE3AIOT U3 Pa30-
OpaHHOTO OYMa)KHOT'O KOHJIEHCATOPA) MOABEIICHBI HA MITATUBE BEPTHKAILHO. HikHue
KOHIIbI IPOBOJHUKOB MOJBEAECHBI K OHOUN KJIEMME, BEPXHHUE — K IBYM OTJI€JIbHBIM
KJIIEMMaM.

Onwvim. [locrosinHoe Hanpsbkenue 14 B ycranaBnuBaeTcst B IEMOHCTPATOPCKOM
aynuropun Ha BeipsiMutesie KOO -8 ¢ kpaTkoBpeMeHHbIM BKIIIOUCHHUEM.
Ecnu Ha 3aaHe# manenu nmpubopa COeTMHUTD MTPOBOJIOM 3a)KUMBI, TO TTPOBOTHUKH
BKJTFOYAIOTCS TTApaJUIEIHbHO U TOKH TI0 JIHTaM (DOJIIH TEKYT B OJTHOM HAMPAaBIICHUU.

Mex 1y HUMH IIPOMCXOIUT NpuTskeHne. OObsacHeHue cM., Hanpumep, [1].

Ecnu pa3bemnHUTh KIIEMMBI Ha 3a{HEH TTaHe TN MpuOopa 1 MOJABECTH K HUM 00a
MIPOBO/JIA OT BBIIPSIMUTEIIS, TO TPOBOTHUKH TAKUM 00pa30M COEAMHSIOTCS MOCIIEI0BA-
TEJHHO, a TOKM B HUX OYyAyT T€Yh B IPOTHUBOIIOJIOKHBIX HAMIPABICHUSIX. AHTUIIApaTI-

JeJIbHBIE TOKM OTTajkuBaroTcs [1].
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3.37. Karymka ¢ TOKOM B HEOJJHOPOIHOM MATHUTHOM I10J1€e

Ilpubopel. DneKTPOMArHUT C BBICTYIAIOIIMM CTAJIBHBIM CEPICYHUKOM, YKPEII-

JICHHBIN Ha MOJICTABKE TOPU30HTAIBHO. [loBEIEHHAs HA BEPTUKAIBHON CTOMKE Ha

THOKHX IMPOBOAAX IINIOCKAA KaTyllKa MCIHOTO IIPpOBOAA. IIo IIpOBOJdaM I1oABECa I10ABO-

JUTCS TOK B KaTyIIKy. BoImpsi-
mureipr KOD-8.

Onpim. lllTaTB ¢ OABUXK-
HOUW KaTyLIKOW yCTaHaBJIMUBACTCS
TaK, YTOOBI MOJIBM)KHAS KATyIIIKa
BHCEJIA IIepe]l CEPJICUHUKOM Ha
paccTOsIHUM OKOJIO 5 cM. B nie-
MOHCTPaTOPCKOU ayIUTOPUU
MOJIal0T HA PO3ETKY HaIpsKe-

Huel5 B va KD® -8.

[Ipu BKIIOYEHUH TOKA B
AJICKTPOMArHuT U KaTYIIKY T0-
JBIDKHAS KaTylika 0o cpasy
MPUTATHBAETCS K CEPACUYHUKY U
HaJeBaeTCs Ha HETo, JIM0O CHa-

B PO3€ETKY )
"=50 B" B PO3€TRKY

!1:5[' BH

yaja OTTalIKuBaeTcd, nepeBopaunBaercs Ha 180 ° u 3aTeM HageBaeTcsl HA CEpICHHHUK.

Oo0vacnenue onvima.

Ha minockuii KOHTYp ¢ TOKOM B HEOJHOPOAHOM MAarHHTHOM ITOJIE KPOME CHII
BpalieHus U AeGopMaIiuu ICHCTBYIOT TOMOJHUATEIBHBIE CHITbI, KOTOPBIC 00YCIIOBINBA-
0T TIEpEMEICHIE KOHTYPa B CTOPOHY I'paJMeHTa HHAYKIIMA MarHUTHOTO MMoJIs (B 3aBH-
CHUMOCTH OT HampaBjeHU# Toka u mosis). (CM., Harpumep, [1]).

B PO3€TKY i
H=5[l BH

3.38. BzanMojeiicTBue ABYX KaTyllIeK € TO-
KOM

Ilpuobopwvi. Ha BepTUKAIIBHON CTOMKE MOBEIIECHBI
JIBE TJIOCKMX KaTYIIKXW MEAHOTO MpoBoa. TOK B Ka-
TYWIKH ITOJBOJUTCS IO IpoBoJaM noaseca. Ha ocHo-
BAHUHU CTOMKH HAXOJIMTCS MEPEKIF0YATEIb HAIIPaBIIE-
HUS TOKA.
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Onvtm. Pa3aBuraiot faepskaTeiu MoIBECOB Ha MTATUBE HA HEKOTOPHIN YTroJl Tak,
yTOOBI KaTYIIIKU PACIOJIarajiich MapajjieiabHO APYT APYTY.

B nemoHcTpaTOpCcKOM ayIuTOpUHN OAAIOT Ha pO3eTKY HampsbkeHue 15 B oT BITIps-
mutenst KOO -8.

Mo>HO BKJIFOYATh TOK B KaTyIIKax JU00 MapajjieabHo, JIMOO0 MOCIeI0BaTEIbHO.

[Tpu moBopoOTE MEepeKroUaTesis ToKa KaTyIku JIMO0 cpa3y MPUTATUBAIOTCA (€Ciu
TOKH B HUX TEKYT B OJHOM HaIlpaBJICHUH ), THOO CHaYaia OTTAJIKUBAIOTCS (TOKU B Ka-
TYyIIKaX MPOTUBOIOJIOKHBI), 3aTEM OJIHA U3 KaTyIlIeK nepeBopaurBaercsa Ha 180 ° u no-
CJI€ 9TOTO KATYIIKU MPUTATHUBAIOTCS.

Oobvacuenue onvima. Kaxxnas u3 KaTyIiek ¢ TOKOM CO31aeT COOCTBEHHOE MarHHT-
HOE TO0JIe M HAXOAUTCS B MATHUTHOM I10JI€ COCEHEHN KaTyIIKU. ITH TOJISI SIBHO HEOTHO-
ponHbie. B 00mmeM ciydae HEOTHOPOIHOTO TOJIS Ha KaTYIIKY C TOKOM Oy/IeT IeHCTBO-
BaTh Mapa CUJI, CTPEMSIINXCS TOBEPHYTh KaTYIIIKY, U CHJIa, BTATHBAIOMAs (B CIydae
TOKOB B KaTyIIIKaX OJHOTO HaIlpaBJICHH) B 00J1aCTh 00J1€e CUIILHOTO TTOJIS UK BBITAJI-
KHBaroIIas (MPOTUBOIOJIOKHBIC TOKH) M MepeMelaronias KaTyIky B 001acTh 0oJiee
ciaboro 1oJs.

3.39. OTKyI0HEeHHE MyYKa 3JIeKTPOHOB Maruutom. Cusia Jlopenua

Ilpuboper: 1on1KOBOOOPA3HBIN MarHuT, KaToOAHAs TPyOKa CO MIEIbIO U JTIOMUHEC-
LIUPYIOLIUM 3KPaHOM 32 IIEJbI0, BRICOKOBOJIBTHBIN HHIAYKTOP (KaTymika Pymkopda).

Onvim. B neMoHCTpaTopckoi ayautopuu Ha Beinpsimurene KOO -8 ycranasiu-
BatoT 11 B. ITony3aTeHs0T ayuTOpHIO.

Bropuunbie BbIBOIbI KaTylIku Pymkopda coequHsA0T THOKUMU TPOBOJAMU-
Opy>XKMHKaMHU € 31ekTpoaamMu Tpyoku Kpykca. BkirouyaroT kaTyliky B po3eTKy Ha Je-
MOHCTPALIMOHHOM CTOJIE C HAAMUCHIO ««=50 By, a 3aT€M BBIKIIOYATEJIEM HA ITAHEU Ka-
Tymiku. Haunnaet pabotaTh BHICOKOBOJIBTHBIN UHAYKTOP (KaTymika Pymkopda) u B
KpYKCOBOM TpyOKe nosiBisieTcs cBeuenue. [1o nuaronanu TpyOku pacnosoxeH ¢Giaroo-
pECLUPYIOLINN YKpaH, HA KOTOPOM BUIECH NMPSIMOIUHEUHBIN CIIE] ITy4YKa JIEKTPOHOB.
[TogHOCAT K KaTOAHOM TpyOKe MarHuT (MOJKOBOOOpA3HbI MAarHUT, Kak HauboJiee
CHJIbHBIN U3 UMEIOIIUXCsI MarHuToB). HaOroaeTest MCKpHUBIICHHE Clieia ITyYKa JJIeK-
TPOHOB Ha JIOMUHECLIEHTHOM 3KpaHe TpyOku. [ToBopaunBast maruut Ha 180°, HaOmt0-
JAI0T OTKJIOHEHHE ITy4YKa B MPOTUBOIIOJIOKHYIO CTOPOHY.

Oobvacuenue onvima. Ha nBrXyuiuecs aIeKTpUUeCKUe 3apsibl CO CTOPOHBI Mar-
HUTHOTO MOJIA AeiicTByeT cuia Jlopenma.[1].

IneKkmpomazHumHan UHOYKYUs

3.40. OcHoBHbIE onbITHI Dapajen

Ilpuboper: nBe KaTymku — O0JIBIIOTO U MaJIOTO AMAMETPA, Majiasi KaTyIika Mo-
KET BCTABJIATHCS B OOJIBIIYIO, IPSMOM MOJIOCOBOM MarHuT, JEMOHCTPAIMOHHBIN Tajlb-
BaHOMETD, CTAJILHON CEPJCYHUK C PYKOSTKOM, TPOBOJIa COSTUHUTEIIbHBIC, UCTOYHUK
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MOCTOSIHHOTO TOKa (OT PO3€TKU Ha CTOJIE ¢ HaAMUChio «=50 By, Kyaa ¢ moMoIIbio BbI-
npsmurens KOO -8 B neMoHcTpaTOpCKoii aymuropuu nmonaiot 6 B).

Onvimpl. BonplIyIO KaTyIIKy COEIUHSIOT C TaJlbBAHOMETPOM.

1). Maruut pe3ko BABUTAIOT B KaTylKy. [IporcxoauT oTOpoc cTpenku raibBa-
HoMeTpa. Korma MarHuT octTaHaBiIMBaeTCsl, CTpENKa rajlbBaHOMETpa BO3BPALAETCS B
HCXOJHOE MOJIOXKEHHE.

[Tpu BBIABUTaHMN MarHuTa 0TOPOC CTPEIKU MPOUCXOAUT B APYTYIO CTOPOHY. U3-
MEHSIOT BIBUTAaeMbI MOJIOC Maruuta. [IpoiensiBatoT Te e onbIThl. bricTpo U Men-
neHHo. [loguepkuBaroT, YTO BeIMUYMHA HHAYIIUPYEMOTO TOKA 3aBUCUT OT CKOPOCTH H3-
MEHEHUS] MarHUTHOTO MOTOKA, a HalpaBJeHHE — OT 3HAaKa MPUPAIEHUS MATHUTHOTO T10-
TOKa.

2). 3aTeM B OOJBUIYIO KAaTYIIKY BCTABIISIFOT JJIEKTPOMATrHUT — KaTYIIKY MEHBILIErO
JIAMETPa CO CTAIBHBIM CEPJICYHUKOM, BKIIFOUYEHHYIO B p0O3eTKY «=50 B», Ha KOTOpYIO
U3 J€MOHCTPATOpCKOi aynutopuu nojaercs 6 B. [IpoaensiBas Te xe IBUKEHUS, UTO U
B 1. 1), HAOJIIO1al0T OTKJIIOHEHUE CTPEJIKY rajlbBaHOMETPA. DPPEKT ropas3io CHIIbHEE.

3). BkiaapIBatoT 3EKTPOMArHuT B OOJBIIYIO KaTYIIKY, COEMHEHHYIO C rajibBa-
HOMETPOM. BBIXBaThIBAIOT U3 BCTABJICHHON KaTYyIIKHU CTaJbHOU CeplIeYHUK. B MOMEHT
BJBUT'AHUS U BbIIBUTAHUS CEpJICUHMKA HAOIIO1at0T 3HAYUTEIBHOE OTKIIOHEHUE CTPEIKU
rajlbBaHOMETpA.

4). HakoHel1, BHIKIIIOYAIOT U3 PO3ETKU NMUTAaHUE BCTaBJIsseMOM KaTyuiku. CHOBa
Ha0II0AAa0T OTKJIOHEHHUE CTPEJIKU TaJIbBAHOMETPA.

Oovacuenue onvima. 3JIC MHAYKIIMM BO3HUKAET, €CIU MOTOK Py MarHUTHOU
WHIYKIIUWA B depe3 MoBepXHOCTh, OTPAHNYCHHYIO 3aMKHYTHIM MPOBOISIIAM KOHTYPOM,
usMeHsiemcs no adbIM NpuyuHam — JU00 KOHTYP TEpPEeMENIaeTcs, TTOBOpaYMBASTCS,
nehopMHUpYETCs, BpaIaeTcs B MOCTOSTHHOM MAarHUTHOM I0JI€, JIMOO KOHTYP HETOBH-
KeH, a TOTOK Pp U3MEHSETCS 3a CUET U3MEHCHHS MarHUTHOTO 1MoJjis B.

[Tpu stom DJIC & 3MEKTPOMArHUTHON MHAYKLIHMH B KOHTYpPE MPOMOPIIMOHATIBHA
dd,
dt

CKOpPOCTH U3SMCHCHHUS IIOTOKA, T.C. 3BHAUYCHHUIO HpOH3BOI{HOﬁ

Bo Bcex cimydasx 1) — 4) nporcxouT n3MeHeHHEe MarHUTHOTO TTOTOKA, MTPOHU3bI-
BAIOILIETO KOHTYP OOJBIION KATYIIKU, U PETUCTPUPYETCS TOK MHIYKIUU.
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HpuMeanue. BMmecTo 6ombIroro ACMOHCTPAIMOHHOI'O I'aJIbBAHOMETPA 4aCTO Jec-
MOHCTPATOPBI UCIOJIB3YIOT HIKOJIbHBIN raJlbBAHOMETP C HYJIEM IIOCEPEINHE. H
I
z :
-
3.41 3eMHOM MHAYK- 220B

TOP

Ilpuébopwt. 3emuol
UHIYKTOP, U3BMEPUTEID
neMoHcTpauuonubidi MJ1-1,
MarHuTHas CTpeJika, mo-
CTOSIHHBIN MAarHUT.

Nupyxrop npea-
CTaBJIsIET COOOM COJIEHOMI,
BBITIOJITHCHHBIN B BUJIE 00-
pyda, Ha KOTOPBIA HABUTO et
OOJIBITIOE YMCIIO BUTKOB
nposoja. Muaykrop mo- ===
KET CBOOOTHO BpaIaThCsl BOKPYT TOPU30OHTAIILHON OCH B 00€ CTOPOHBI. Bo3HMKarOmuni
B 0OMOTKE TOK HHIYKIIMM CHUMAETCSI C TIPOBOIOB JIBYMSI CKOJIB3SIIIIMMHU KOHTAKTAMHU.

83



Wnes onbITa: BOCMOJIB30BAaTHCS MarHUTHBIM I1OJIEM 3€MJIU U, Bpaliasi IpOBOS-
IIYIO PAMKY, ITOJIyYUTh TOK UHIYKIIHH.

Onovim. CosleHOU pacIoyiararoT Ha JEMOHCTPALIMOHHOM cToJie. C mOMOIIBIO
MarHUTHOM CTpENKH onpenessitoT HanpasieHue Cesep-IOr u T. 0. 0JI0KEHHUE IIOCKO-
CTH 3eMHOr0 Mepuauana. CTaBaT HHIYKTOP IJIOCKOCTBIO NIEPIIEHINKYJIIIPHO HAIIpaBiIe-
Huto Cesep-1Or. Torga MarauTHOE noJie 3eMiu OyIeT HalpaBJIeHO MEPIEHIUKYIISIPHO
IUIOCKOCTH MHIYKTOPA.

CHaygana «mpoOyroT» 4yBCTBUTEIBHOCTD MPUOOpa, MPUOIMKas U YA K HH-
OYKTOPY MOCTOSIHHBIN MarHuT. HaOGmroaaroT 3a JBUKEHUEM 3ailurKa Ha IIKaJle H3MEPH-
TEJIs.

3aTeM MeIJIEHHO TIOBOPAYMBAOT 00pYY COJEHOUIA. «3aluuK» Ha IIKaie 3ep-
KaJIbBHOT'O MHAMKATOpa HAYMHAET JBUTAThCA. Bpamator B Jpyryr0 CTOPOHY — «3alUUK»
JBUKETCS B IPOTHBOIIOJIO0KHOM HalPaBJICHUH.

Ilonoocenue knonok Ha nnepennent manenu MJI-1: nepexintouarens J€BbIA BEpX-
——
auit — V, mwxnuii — 0,01 V. Veranoska 3aiiunka Ha cepeiuy — pydka ===,

[Tpumeuanue. OnbIT nosry4aercst 0osaee HariasAHbIM, €CITU IPOEKTUPOBATH Y4
Ja3epa He Ha IIKaly U3MEpUTENs, a Ha OOJIBILION 3KpaH B ayIUTOPHH.

3.42. lemoncTpanus npaBuja JleHna npu BO3HUKHOBEHUN UHIYKIIHOH-
HOTI'0 TOKA

Ilpuéopwvr: ipuboOp 11 JEMOHCTpALIUU
npaBwia JIeHIa, MOCTOSTHHBIN MarHur.

Onwim. 1lpy ABUKEHUU MarHuTa B 3a-
MKHYTOM KOJIbLIE OHO IPUXOAUT B JBUKCHUE.
IIpu BABUTaHMY MarHUTa B CIUIOIIHOE KOJIBLO
OHO OTTAJIKMBAETCsI OT MAarHUTA U KOPOMBICIIO
IIOBOPA4YMBACTCs BOKPYT BEPTUKAIBHON OCH Ha
octpue. [Ipy BBIIBUTaHUM MarHuTa CILIOIIHOE
KOJIBLIO cienyeT 3a HuM. [lpm nBryxeHun mar- \
HUATA B HE3AMKHYTOM KOJIbLIE KOJIBIIO HE JIBU-

HKETCS.

Oo0bsicHeHue onvima. Bo BCIKOM 3aMKHYTOM IIPOBOJIHHUKE ITPU U3MEHEHUH Mar-
HUTHOT'O IMOTOKA CKBO3b IUIOIIA/(b, OTPAHUYEHHYIO ’TUM MIPOBOJHUKOM, BO3HUKAET UH-
OyKUMOHHBIA TOK. CoryiacHo npasuity JIeHIIa MHIYKIIMOHHBIN TOK BCEr/la UMEET TaKoe
HaIpaBJIeHUE, YTOOBI MPOTUBOACHCTBOBATh U3MEHEHUIO MAarHUTHOTO TIOTOKA, BBI3bIBA-
IOILIEMY OTOT TOK.

o~

3.43. CopaceiBanue koJjen (OnbIT aMepUKaHCKOTO U300peTaTes Dany
Tomcona)
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Ilpubopel. BepTukanbHO pacroiOKEHHBIN 3JIEKTPOMAarHUT B BUE COJEHOUA C
cepaeuHuKoM. KoHIbl cosleHou1a noakovatoTes K Beixony JIATPa, KoTopblil BKiItO-
qaeTcs B OCBETUTENbHYIO ceTh (220 B). Konbua anroMuHueBble 1 MEAHBIE pa3HOM Mac-
cbl. Konb1io ¢ pazpezom. Pamka, cHaOkeHHas pydKoil, U3 HECKOJIbKHUX BUTKOB IPOBOJIA
C MOCJEI0BATENIHO BKIOUEHHOH JIAMIIOUKON HaKaIUBaHMUS,

Onwvim. Ha cepedyHUK HaIeBAIOT LIMPOKOE KOJIBIO U3 JIETKOTO METAJlIa C MAJIbIM
YACIBHBIM COMPOTUBJICHUEM (U3 ATFOMUHMUS).

[TocTenenno yBenuuuBarot nojgaBaemoe ot JIATPa nanpsixenue (0T HyJA).
Konp1o Me1sieHHO NOJHUMAETCS U 3aBUCAET HA HEKOTOPOU BBICOTE.

Ha BucsIiee Koapo cBEPXy MOKHO IOJIBECUTH €I1I€ HECKOJIBKO Kojel. OTaeapHO
ITOKa3bIBAIOT: KOJBLO C Pa3pe30M HE NOJHUMAETCS.

MoxHO 3apaHee HaJIeTh Ha CEPICUHUK KOJbLO. Y cTaHOBUTH Ha JIATPe HekoTo-
poe Hanpsbkenue (He 6oee 100 B mo metkam Ha kpsiike JIATPa) u BHe3anmHo 3a-
MKHYTb 1ienb. KoJb110 moi0packIBaeTCs U CIETAET C CepJeUHUKA. MOKHO «CTPEISAThY
HECKOJIbKUMHU KoJibllaMu. Eciau BMecTo antoMHHUS B3Th O0iee TSKENTYI0 Me/lb, TO OHa
He OyJeT noa0pachiBaThCsl BBEPX, JAXKE €CIIM CBOOOIHA, HO MPU ITOM TaKxke OyAeT
Ha0II0AAaThCS pa3orpeB MeTalIa.

Ecnu MmaccuBHOE KOJIbLIO (MMEETCSl B HA0Ope) HAAETh HA CEPACUYHHK, MPUKATh
JIBYMSI pyKaMH KHU3Y U yIE€PKUBATH (IIPUTJIAIIAeTCs CTYJEHT), TO OHO CUJIBHO pa3orpe-
BaeTcA (4epe3 HEKOTOPOE BPEMsI CTYAEHT YK€ HE MOXKET YAEPKUBATh ropsuee KOJbIIO).

Bo3HuKHOBEHNE MHIYKIIMOHHOTO TOKA IEMOHCTPUPYETCS PAMKOM C 3JIEKTpUYe-
CKOM JJaMIOYKOM. PaMKy MOCTENEHHO HAIBUTAIOT CBEPXY Ha CEPICYHUK, YEM HIKE
OIYCKAaeTCsl paMKa, TEM sIpu€ FOPUT JIAMIIOYKa.

Oovacnenue onvima. CyTth onbITa - 1eMOHcTpanus npasunia Jlenna. [Tpu npore-
KaHWU IEPEMEHHOTO TOKa Yepe3 0OMOTKY COJICHOU A B CEpICeUHUKE BO3HUKAET Iepe-
MEHHO€ MarHUTHOE 1oJjie, B30y Kaaroliee HHAYKIIMOHHBIE TOKU B KoJiblie. CorjaacHo
npaBuity JIeHa, 3Tu TOKHM TEKyT TaKMM 00pa3oM, 4TOObI YMEHBIIHUTh TO MO, KOTOPOE
UX CO31a€T, TO €CTh OHU TEKYT B CTOPOHY, IPOTHUBOIIOIOKHYIO TOKY B OOMOTKE COJie-
HOMJA.
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[TpoTHUBOIIOIOKHEIE TOKH OTTAJIKABAIOTCSA. B pe3ynbrare MEeX Iy TOKOM B COJIe-
HOHUJIE ¥ TOKOM B KOJIbI[€ BO3HUKAET OTTAJIKUBAIOIIAs CHJIa AMIiepa.

Ecnu conpoTuBiieHne KOJbIla HEBEIUKO, TO HHAYKIIMOHHBINA TOK IOCTHTAET 3Ha-
YUTEIFHOW BETMYMHBI, U CHJIa OTTAIKUBAHUS CITIOCOOHA MOAKWHYTH KOJIBI0 BBepX. Ec-
JIM CWJTBI HEZIOCTATOYHO, YTOOBI TIOJKUHYTH KOJIBII0, WIIH €CJIH YACPKUBATH KOJBIO
BHEITHUM BO3JICHCTBUEM, TO BO30YK/TaeMble TOKH MHAYKIIUY IPUBOJIAT K pa30rpeBy
KOJIBbIIa B COOTBETCTBUU C 3aK0HOM J[>koyis — JleHna.

3ameuanue. (Ero MO>XHO HE IPUBOJNUTH B «CIAOBIX)» JIEKIIMOHHBIX MMOTOKAX,
9TOOBI HE 3aTEHATH OCHOBHOTO COZEPKaHUs. DTO 3aMEUaHUe — JJIs JICKTOPOB).

Kazanochk Obl, B IepeMEHHOM MarHUTHOM II0JI€ CHJIa AMIiepa ol epuoia
HalpaBJIieHa BBEPX, ITOJI epruoaa — BHU3. B cpemHeM momydaeTcs, 9To cuia AMmepa
paBHa HyJI0. UTO e 3aCTaBIIIET KOJIBIIO ClIeTaTh?

KombIiio mMeeT HeKOTOpyro MHAYKTHBHOCTH L. Eciin MarauTHOE 1101€ MEHSIETCS
CO BpeMeHeM Kak B ~ cos wt, 3/IC unayKuuu Toria MeHseTcst Kak — sin ot, a TOK 1H-
TYKIIUU U3-3a Hauus L Mensercs kak sin (ot + o), T.e. ciBuHyT 1o (asze Ha o. B
cpenHeM cuia Amrepa [<Fa>| ~ sin o otiinuHa oT HyJi. KosbIo 3aBHcaeT.

3.44. [Ipbiramniee KoJab1o (OmIbIT IOCTaBIeH qoieHTOM A.C.3alieBbIM)

Ilpubopwer. bnok nuranus, naromui nocrosiHoe Hanpsbkenue 300 B u conepaxka-
i KoHaeHcaTop eMKocThio 800 Mx®d. MeaHas nmacTiHa TONUHON 4 MM, YKpEIT-
JIEHHAsI TOPU30HTAJIBHO C MTOMOIIBIO YEThIPEX HOXKEK-U30JIATOpOB. Ha miacTuHe nexuT
KOJIbIIO U3 12 BUTKOB MEIHOTO MpoBoja (auameTtp koibla 10 cm, nuamerp nposoja 0,2
MM). [To quameTpy Kosblla pacioioKeHbl JBa KOHTaKTa, BXOSIIME B OTBEPCTHS Tla-
CTHHBI U OJTHOBPEMEHHO (DUKCHUPYIOIIME KOJIBIIO HA IJIACTUHE.

Onvim. QUKCUPYIOT KOJbLO HA MJIACTUHE. bJIOK MUTaHMS BKIIIOYAIOT B CETh

~ 220 B. IIpubop Britouaercs kaomnkoit «BKJI». B nmonoxenun tymOnepa «3apsim» 3a-
PSKAIOT KOHJIEHCATOP B T€UEHHUE HECKOJIBKUX CEKYH/.

3aTtem nepexiIrovaroT TyMOIep B nojoxkenue «Paspsany. HaxumaroT KHOTIKY
«Kn». Konbl1o moACKaKuBaeT Ha HECKOJIBKO JIECSITKOB CAHTUMETPOB.

Oovacnenue onvima. Pa3psIHbIN TOK B KOJIBIIE MHAYLIUPYET B MEAHOM TIACTUHE
BUXPEBOM MHIIYKIIMOHHBIN TOK (TOK DyK0). DTOT TOK 1O npaBwiry JleHa nmeer
HaIlpaBJICHHE, AHTUTIAPAJUIEIIBHOE TOKY B KOJIbIE. AHTUMAPAIIIIEIbHBIE TOKU OTTAIKHU-
BaroTcs. BeeacTBue kpaTKOBPEMEHHOCTH TIpoliecca pa3psijia KOHJIeHcaTopa TOKH J10-

CTUTAOT 3HAYUTEITBHOU

300 B Kn KoIpmo  BCTHUMHEL
+ o> ' p—— v -
1 » *
‘ € 7 r — )
| c .
‘ | ' - ' & IIJIaCTHHA
I ——
; 1
b =
|
e -
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3.45. [lonyyeHue NepeMeHHOT0 U
MOCTOSIHHOTO TOKA

Ilpuéopwi. Mex 1y OIIOCHBIMA
HaKOHEYHUKAMU MTOCTOSTHHOTO MarHuTa
MOYET BpaIllaThCsl pAMKa U3 HECKOJIBKUX
COT BUTKOB, HaCa)K€HHas Ha KuB. [1IkuB
BpalllaeTCsl C MOMOILbIO PEMEHHOM Tiepe-

Jlayd OT KoJieca, KOTOpOE BpalacTcs
, 4 TocT Bpy4HY10. KOHIIBI IPOBOJA paMKH BBIBE-
II JIeHbI Ha KoJuiekTop. KieMmel ¢ meta-
epem JINYECKUMH TIPY)KUHAMU-IIIETKAMU.
IMoct
Tlepem MO0>kHO, U3MEHSIS IOPSOK COEIN-
NOJKJHWYeHHE HCHH: MICTOK C TaJIbBAHOMETPOM, IT1OJTY-

4aTh JIMOO MOCTOSHHBIN, THOO MTepEMEH-
HBIN TOK.

Ecnu coequHuTh € rajJJbBaHOMETPOM ILETKH, KAaCAIOUIUECS BEPXHETO U HHXKHETO
KOJIEI| KOJUIEKTOpa (3TH KOJIbla CIUIOLIHBIE), Bpallas pyuKy KoJjieca, oIy4yaroT nepe-
Mmennwtil mok. CTpeska raibBaHOMeTpa ¢ HyJieM NocepeauHe OyJIeT IpHU 3TOM OT-
KJIOHSITHCA BOPaBo U BIeBO. CoeduneHnue: Ha BXOJ TaJlbBAHOMETpPA MOJAI0TCs MPOBOAA
oT KJeMM 1 u 4.
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Ecnu meTku coequHUTh CO CPEAHUM Pa30MKHYTBIM KOJIBLOM KOJJIEKTOPA, IOTY-
4aroT nocmoanustii mok. Ctpeska OyAeT OTKIOHSATHCS B KaKyl0-11M00 OJIHY CTOPOHY OT
HYJIs. YBETU4YMBas CKOPOCTh BPAILIEHUS, MOKHO MOIy4aTh 00ibinil Tok. CoeduHenue:
OT KJIEMM 2 ¥ 3 MOJAl0T MPOBOJIa Ha BXO/I TaJIbBAHOMETPA.

Ilpumeuanue. B nocnennee BpeMs ONBIT ynpowen. Bpaias pamky, 3aCTaBIIsIIOT CBeE-
TUTHCS CBETOUO/I.

3.46. Toxu caMOMHAYKIMH NMPHU 3aAMbIKAHUU M PA3MBIKAHUM Henu. (OnbiT
A. DlixeHBaJIb/1a)

Ilpuébopel. 'anbBaHOMETP C HYJIEM IIOCEPEAUHE U C IEPEABUTAEMBIM YIIOPOM Ha
nikasne. B kauecTBe HHIYKTUBHOCTU OEpeTcs KaTyIlIKa C BBICTYNAIOLIUM CEPACUYHUKOM,
100 WIKOIBHBIA TpaHC(HOPMATOP C MOCIEA0BATEIBHO COEIMHEHHBIMU KaTyKaMu. Hc-
TOYHUKOM TIOCTOSTHHOTO HampspKEHUs sBisieTcst BeipsamuTens KOO -8, pacnonoxen-
HBII1 B IeMOHCTpaTopckon ayautopuu. Hanpsbkenne ot Hero (2 B) nogaercs Ha po3et-
Ky Ha CToJIe ¢ HaamuChio «50 By.

Onwvim. Cobupaercs cxema CorjacHO PUCYHKY.

IIpu 3ambikanum Kiro4a K TOK OT Uc-

4©7 TOYHHUKA PAa3BETBIIETCS: YAaCTh €T0 IPOXOJAUT
— 4yepe3 TallbBAHOMETP, HYJIb KOTOPOI'O HAXOJIUT-

i Cs IMOCepEaUHE MKAJIBI, @ 4YaCTh — Yepe3 Ka-
TYLWIKY UHAYKTUBHOCTU. MarHuTHbIN OTOK B

o -mb"\ KaTyIIIKe HAYMHAET BO3PACTaTh U BOBHUKAET
w OJIC caMOMHIYKIMU, MPENSTCTBYIOIIASA BO3-

K » _I'-"" PACTAHHIO TOKA Yepes Katyuiky. Tok camons-
: JYKIMY TI0KA3aH HAa CXeMe MYHKTHPHOM cTpeJi-
\| | KO
' | I Tok camouH-

JTYKIUH TOXKE Pa3BETB-
JISIETCS: 4acTh €r0 UJAeT .
00paTHO B UCTOYHUK, YaCTh — Uepe3 rajibBaHomeTp. Ho cmpei-
Ka 2a1b8aHOMempa yice uoem om Hyas 6npaso 3a CUeT OCHOB-
HOT'O TOKA. 'X,"
YT0oOBI YBUJETH TOJIBKO TOK CAMOMHAYKIMHU (JIOTIOJTHH- -
TEJIbHBI K OCHOBHOMY), Mbl BHaUaJIe 3aMbIKAaeM II€Ib, CTPEJIKA
OTKJIOHSIETCSI HA HEKOTOPOE YMCIIO JIeJICHUH (Hampumep, S). /
VYcranaBiauBaem ynop, Kak OKa3aHO Ha PUCYHKE, T.€. cJeBa ’
OT CTPEJIKM B TOM I0JIO2KEHHH, KOTOPOE OHA 3aiiMET MOTOM MOCJI€ HCUE3HOBEHHUS Tie-
PEXOIHBIX TIpoiieccoB. Toraa omopoc cmpenxu 6npaso 0T GUKCUPOBAHHOTO TOJIOXKE-
HUSI PETUCTPUPYET TOJIBKO TOK CAMOUHYKIIHUH.
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Tok caMOMHIYKIIUH MPH PA3MbIKAHUU
4©7 uenu. [Ipy 3aMKHYTOM KJIFOYE TOK OaTapeu
Pa3BETBIIAECTCS: YaCTh €ro MPOXOJIUT Yepe3
;. é rajbBaHOMETP, a YaCTh — Yepe3 KATYLIKY UH-
4 OyKTUBHOCTH. IIpu pa3MblkaHuM LeTIH Mar-

m\ HUTHBIN MOTOK B KaTyIIKEe HAYMHAET YObIBATH,
1 Bo3HuKaeT J/]C caMOMHAYKIIUH, IPETIST-

I{ CTBYIOILIAsl CIIaJaHUIO TOKA Ye€pe3 KATYIIKY.

/ \I | Ho 6arapes yxe oTKIIt0Ou€Ha, TO3TOMY
| I TOK BBIHYKJICH UJTH Y€pe3 ralbBaHOMETP,

IIpUYCM B HAIIPABJICHHUH, IIPOTHUBOIIOJIOKHOM

nepBoHavYaibHOMY. CTpelika rajJbBaHo- 0
MeTpa JOJKHA OTKJIOHUTHCSI B POTUBOIIOIOKHYIO CTOPOHY — BI€BO. Ho cmpen- -~
Ka yoice uoem 61e60 K MOJIOKEHUIO HOJb, T.K. OCHOBHOM TOK OT Oarapeu mpekpa- B
THUJICA. \
YT0oOBI YBUJETH TOJABKO TOK CAMOMHIYKIMHU, Mbl 3apaHee MOCTAaBUM A

OTPAHUYUTEIb B HYJIE CIIPABA OT CTPEJIKM, HE J1aBas €l BO3MOKHOCTH MOKAa3bl-
BaTh OCHOBHOI TOK B CTalIMOHAPHOM COCTOSIHUU. Ombpoc cmpenku 671e60 pH
Pa3sMBIKaHHUM KIIF0Ya U MTOKAXET HAIMYUE TOKA CAMOUHAYKIINH.

Hobaenenue. MoKXHO 3aMEHUTH TAJIbBAHOMETP aBTOMOOMIILHOM JTAMITOYKOM Ha 6-
12 B. ITpu 3aMKHYTO# LIENX JaMITOYKa €Jie TOPUT, B MOMEHT pa3MbIKaHUs LIETIH OHA sIp-
KO BCIIBIXMBAET.

3.47. SIBneHue CAMOMHAYKIUHN. JKCTPATOK PA3MBbIKAHUSA

Ilpuébopel. Karymika 605b1110i HHIYKTUBHOCTH (0k0110 0,5 T'H) ¢ cepaeqHrKOM.
Hcrounnk noctosHHOTO HamnpsikeHus (9 B). ABToMoOMIbHAS JTaMIIOYKa ¢ paboyrm
HanpspkeHueM 13-16 B. CoennHUTENBHBIE IPO-

BOA. T

Onwtm. CoOUparoT XOpOIIo U3BECTHYIO
CXEMY COTJIACHO PUCYHKY. 3aMBIKAIOT 1EIh

Kiro4oMm. [Ipu 3aMKHYTOM 1IENU JaMIIOYKa CBe- -

TUT TyCKJIO. [Tpu pa3MbIKkaHWU LIETIH JIAMIIOYKa

SAPKO BCITBIXUBAET. K
1|--| -

Obvsacuenue onvima. I1locne BeIKIIOUC-

HUS KICTOYHUKA MOCTOSHHOI'O HANPSKEHUST B 3aMKHYTOU LIENH U3 TTOCIIEN0BATEIBHO
COCIMHEHHBIX JIAMIIOUKH JI M KaTyIIKU UHAYKTUBHOCTH L cuia Toka HaumHaer crna-
natb. CraaeT co BpEMEHEM M MAarHUTHBIN MTOTOK, MPOHU3BIBAIOIINN BUTKHU KaTylIKU. B
pe3yapTaTe 3TOro, B BUTKAX KaTyIIKM BOZHUKAET TOK CAMOUHIYKIMH, HAIIPABJICHHbBIN
o npaBuiy JleHia Tak, 4ToObl TPOTUBOAEHCTBOBATh M3MEHEHMSIM TOKA B 1eNH (TIOKa-
3aH MMYHKTUPHOM CTPENKOM), T.€. MOAJIEPKUBAOIINNA TIEPBOHAYATIBHBIN TOK (ITOKa3aH
CILJIOITHOM CTPEJIKOM).
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B utore B MOMEHT PasMbIKaHHW 4CPC3 JIAMIIOUKY TCUCT TOK, KOTOpBIﬁ HaIrrpaBJICH
IMPOTHUB HAYAJIbHOT'O TOKA 10 PA3SMbIKAHH:.

Toxk CaMOMHAOYKIINH, KOTOpLIﬁ BO3HHKACT IIPHU Pa3SMbIKaAHHUH 3JI€KTpH‘I€CKOﬁ oe-
TN, HA3BIBACTCA OKCMPANOKOM PA3SMbIKAHUAL.

HpI/I Ooonpmmx L 9KCTPATOKH PA3ZMBIKAHHWA MOTYT 3HAUYHUTCIIBHO IIPCBBIIIATE TOKHU
B IOCIIM OT UCTOYHHUKA.

3.48. TpaucdopmaTtop

Ilpuéopwi: TpanchopMaTop MIKOIBHBIN, TaMiia HakanuBanus Ha 220 B Ha nos-
craBke, JIATP.

Cooepoicanue onvima. TpancpopmaTop MOKET pabOTATh KaK MOBBIIIAIONINNA, TAK
Y TIOHWYKAIOIIUH HAPsIKEHUE.

Onwvim 1. [lonuscarowuu mpancgopmamop. K 3axumam nepBUYHON KaTyIIKU
tpanchopmaropa (220 B) noacoenuustor nutanue ot cetu 220 B., a kK BTopuyHOi1 Ka-
tymike (120 B) nogcoenuusoT laMity HakaJIMBaHus, paccuuTannyto Ha 220 B. Jlamma
TOPUT HESIPKO, B TTOJIHAKAJIA.

Onwvim 2. Ilosviuuarowuii mpauncgopmamop. MEHAIOT MECTaMU JIaMITy HaKaJIMBa-
HUA U BXoJHOE nuTanue. Ha BTopruHyro Katymky Tenepb nojgatT 120 B ¢ moMornibio
JIATPa, a Ha nepBUYHON KaTylIke noiay4daroT Hanpspbkenue 220 B. Jlamma roput sipko, B
TIOJTHBIM HAKal.

Onwvim 3. Brusnue cepoeunuxa na pabomy mparcgopmamopa. B onbite 2 BbI-
JIBUTAIOT U3 3QKUMOB cepJieuHuK. [Ipu BeIIBUTAHNN cepJieYHHKA IPKOCTh TOPCHUS
JIAaMIThl YMEHBIIIACTCS, TIPH BIBUTAaHUH — YBEIINUNBACTCHI.

3ameuanue. I[leped demoncmpayueti CHUMAOM WyHmM, COCOUHAIOWUL KAMYUIKU NOCTIe008AMETILHO.

3.49. YBJleueHHe MPOBOAHUKA IBHKYIIHMCS MATHUTHBIM 10JieM (OTIBIT
Aparo)

Ilpubopui: llenTpoOexHas MaIIiHa, TOAKOBOOOPa3HbIN MarHuT, IITATUB C
YKPEIUIEHHOW MJIaCTUHOW CTEKJIA, MEHBIN JUCK C OCTPUEM ITOCEPEINHE, TTOACTABKA C
yriy0JieHneM, B KOTOPOE BCTABIISIETCSI OCh METHOTO JIMCKA.
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Onbim. 110cTOSTHHBIN TOJKOBOOOPA3HBIA MArHUT YKPETIJIEH HA OCH LIEHTPOOEK-
HOW MAlllMHBI TaK, 4YTO OCh BPALLIECHUS MPOXOAUT YE€PE3 HEUTPAIbHYIO JINHUIO MarHUTa.

Han MarHUTOM Ha CTEKJITHHOM IUIACTHHE PacIlo-
JIO’KE€Ha MOJCTABKA, B YIIIyOJI€HUE KOTOPOM
BCTAaBJIIECTCS OCTPUE MEIHOIO JUCKA.

[Ipu BpalieHn MarHuTa MeaHbIA JUCK
IIOBOPAaYMBAETCS B CTOPOHY BPAILICHMS.

Oobvacnenue onvima. 11pu Bpamennn
MAarHATa B MEJHOM JUCKE BO3HUKAIOT MHAYKIU-
OHHBbIE BUXPEBbIE TOKU. [10 3axony JIeHna onn
MMEIOT TAKOE HAIpaBJIEHUE, YTOOBI MELIATh
IIPUYMHE CBOETO BOSHUKHOBEHUS.

[loaTOMY MEIHBIN NUCK YBIEKAETCS Bpa-
IIAIOIIAMCS. MarHUTOM 34 CUET B3aUMOJIECUCTBHUS

MAaramuTHOI'O II0JIA1 ¢ BUXPCBBIMU TOKaMHU B IUCKC.

baaxok

TOHKHH

MeIHbIHA
// ITHCK

— O CTABRKA

N

CTeR.1I0

~—MATHHT

I[I/ICK OTACJICH OT MalrHuTa CTCKJIOM, YTOOBI YCTPAHUTDh BO3AYIIHBIC IIOTOKH
ﬂekmop: 9TOT OIIBIT ACMOHCTPUPYCT BpalllatomICCCA MAarHUTHOC I10JIC X YBJICUC-

HHC UM POTOpaA JICKTPOABUTATCIIA.

3.50. BuxpeBble TOKM B MACCUBHBIX NPOBOHUKAX (TOKH PyKko). Top-

MOKeHHe K0JIe0JI0Ierocss MasTHUKA

Ilpubopel. IneKTpOMAarHUT, MOTOP-TEHEPATOP, HAOOP MASTHUKOB, CTOMKA IS
MasiITHUKOB, AJIIOMUHKUEBAS IJIACTUHA, BBIKIIOUATEIb, COSIUHUTENbHBIC TPOBOA.

Onvim. 1. JIeMOHCTpUPYIOT MOKA HE BKJIIFOYEHHBIN AieKTpoMarHuT. [lutanue o0-
MOTOK OCYIIECTBIISIETCS Uepe3 TOJICThIE MEJIHbIE ITPOBOA OUEHb OOJIBIITUM MTOCTOSHHBIM
ToKOM. Ero nmosrydaror ¢ moMoIisr0 MoTop-TeHepaTopa. B 3a30pe Mex 1y OJIFOCHBIMU
HAaKOHEYHUKAMU MHAYKIHS MarHuTHoro noist B = 0,1 To.

2. meeTcd 1Ba MasiTHUKA, U3TOTOBJIECHHBIX U3 TOJICTOM MEIHOW miacTuHbl. OauH
— CILJIOIIHOM, BTOPOM — C MPOPE3SIMU IO BCe JTMHE ()11 AEMOHCTpAIuu Ipope3eit
JIEKTOP BCTaBJISIET B HUX JIUCT Oesioi Oymaru). B masiTHUKE ¢ pope3siMu BEJTUYHHA TO-
koB Dyko OyAeT, eCTeCTBEHHO, MEHBIIIEH, YeM B CIUIOIITHOM MAasTHHUKE.

3. PsiioM ¢ 251eKTpOMarHuToM COOMPAIOT CTOWKY, B KOTOPYIO 110 OY€pPEeIN BCTaB-
JSFOT ¥ 3aKPEIUISIIOT MasiTHUKU. [110CKOCTh KauaHUl MasTHUKA THIATEJIbHO DPETyiu-
PYIOT TaK, 9YTOOBI MASITHUK He 3a/1eBaJl TOJFOCHbIC HAKOHCYHUKH.

Bhayane packaunBarOT MasgTHUK C pa3pe3aMy MEXY MOIOCAMU He 6K1I04EeHHO-
20 Inekmpomaznuma. MasiTHUK, IPUBEACHHBIN B IBIDKCHUE, KOJIEOJIETCS C MaJIbIM 3a-

TyXaHUEM.

4. 3aTteM BKIIIOYAIOT TOK HA KOpomKoe épems — 3 - 4 OHBIX KauaHUN MasTHUKA
- (0OMOTKH 3JIEKTPOMArHuTa MUTAIOTCS OYEHb OOJBLIIUM TOKOM, JIOJITO JIepKaTh BKITIO-
YeHHBIM Henb3s!). Konebanus MasiTHUKA 3aMETHO TOPMO3STCS, OH COBEPIIIAET HECKOJIb-

KO 3aTyXarmux KosebaHuii. BeIKII0YaloT TOK.
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5. Tenepb ouepeap CIIOMIHOTO MasiTHUKA. MEHSI0T Ha nojiBece MasiTHUK. OTBO-
JISIT €r0 B CTOPOHY U OTIycKaroT. CHOBa Ha KOPOTKOE BPEMS BKIIIOUAIOT MTUTaHUE OOMO-
TOoK. Toku DyKo HaCTOIBKO OOMIBIINE, YTO KOJICOAHUSI CTAHOBSITCS allePUOINYECKUMHU —
MasITHUK MOJXOJUT K PAaBHOBECHIO U OCTAHABIUBAETCS.

6. JleMOHCTpUPYIOT TUIACTHHY amtoMuHus. Al — qMaMareTuk, ciaboMarHUTHBIH
matepuai. [IpoBoaAT HECKOJIBKO pa3 IIIACTUHON MEXIY MOJI0CAaMU OTKIIOYEHHOTO
MarHuTa. 3aTeM Ha KOPOTKOe BpeMsl BKIIFOUatOT MarHuT. CHOBa MPOBOJASAT IIACTUHOMN
MEXIy MorocaMu. Teneph NBIKEHHE IIACTUHBI MPOUCXOIUT TaK, KaK €Clid Obl OHa
JIBUTAJIaCh B OUYCHb BSI3KOM Cpe/e.

N310BUMBIINCH, MOXKHO 3aCTaBUTH IUIACTUHY BUCETh B BO3JyX€ U BpaIllaThCs
MEXK]ly TTOJIFOCaMU. BBI3BIBAIOT CTYACHTA U IIPOCST €ro MOBOJUTH INIACTUHOW MPHU BBI-
KJIIOYEHHOM U BKJIIOUEHHOM MarHute. Pe3ynbTar BhI3BIBAET 0)KUBJIICHUE B Ay IUTOPUHU.

Oobvacuenue onvima. Toku OyKo - MHIYKIMOHHBIE TOKH, BO3HUKAOIINE B
CIUIOIIHBIX MAaCCHUBHBIX POBOAHMKAX. Kak 1 BCsKMe MHAYKIIMOHHBIE TOKH, OHH
HaIpaBJIEHBI TaK, YTOOBI IPOTUBOICHCTBOBATh PUUMHE, KOTOpas UX BbI3Baja. B naH-
HOM CJTy4yae TaKoW MPUUMHOMN sIBiIgeTCs KoieOaHUE MasiTHUKA B MAarHUTHOM ToJie. Ma-
ATHUK C IIPOPE3AMU HE Cpa3y OCTAHABIIMBAECTCS, & COBEPILIAET HECKOJIBKO 3aTYXaOIIUX
Kose0aHuM, TaKk KaK U3-3a pope3eil BOSHUKHOBEHUE BUXPEBBIX TOKOB 3aTPYIHEHO.

Koraa amooMuHueBas MpoBOIAIIAs [IJJACTUHA MaJaeT MEKIY ITOJICAMHA MAarHUTA,
3a CUET €€ IBWKEHUS B HEM BO3HMKAIOT TOKM Dyko. [1o nmpasuiry JIeHna Toku Hampas-
JIEHBI TaK, YTOOBI MEIIaTh MPUYUHE, KOTOPAs UX BbI3Baja. 1.€. aMIEepOBbI CUIIbI OYIyT
TOPMO3UTH NaJICHUE IIJIACTUHBI, U OHA 3aBUCAET B BO3AYXE.

Yka3zanus 1Jisl JEKIHOHHOT0 JA€MOHCTpaTopa.

Mortop-TeHepaTop Mo CTOJIOM B JIEKIIMOHHON ayIUTOPUM CIIYXKHUT JJIS ITOJYYEHHS TTIOCTOSTHHO-
ro ToKa U3 nepeMeHHoro. OH npeacTaBisgeT co00i AIEKTPOABUTATEb, COETMHEHHBIN BaJIOM C HJIEK-
TPUYECKUM F'€HEPATOPOM.

MoTop-reHepaTop BKIIOUYAETCs clieBa Ha OOJIBIIIOM IEMOHCTPAIIHOHHOM CTOJIE B JBE PO3ETKU
cpazy (uudpst 1,2,3) ¢ TOMOIIBIO CHIEIUATBFHON TPEXIITHIPEBOM KOJIOIKH HAa KOHIIE MMPOBO/IA, UYIIIETO
OT MOTOD - TeHeparTopa.

TpexmTeIpeBan

MAATHHEKH f I
K0JI0JKAa AN

MOTOpP-T€HepaTop

‘r BRIK/IHYATE/ IR

/ | 92

| b ‘ |




Jlep>kaTh BKIIFOYEHHBIM 3JIeKTpoMarHuT MoskaHo HE 0oJ1ee 5-10 CCKYHI.

Maznummnoe none ¢ eeuwjecmee

3.51. CxkaukooOpa3Hoe nHamarnuuuBanme. Jddext bapkrayzena

Ilpubopei: ropu3oHTaIbHAS KaTyIIKA HA MOJICTaBKe, HA0OP CEplICUHUKOB (TIEpM-
AJUTOEBBII, HUKEJEBBIN, XKEIE€3HbII, MEIHbIN, AJIFOMUHUEBBIN), YCUIUTEIBHOE YCTPOU-
ctBO TpembOuTa-101, 3ByKoBasi KOJIOHKA, TOCTOSTHHBIN MTOJAKOBOOOPa3HbIA MATHHUT.

Teopusa u onvim. I1py HamarHMYMBaHUK (PeppPOMArHETHKA T€ JIOMEHBI, B KOTO-
PBIX HAIpaBJICHUE MAarHUTHOT'O MOMEHTA YHEPTreTUYECKU BBITOJTHO, PACTYT 3a CUET CO-
celieil — TeX IOMEHOB, B KOTOPBIX HAIlPaBJICHUSI MArHUTHBIX MOMEHTOB HE CTOJIb BBI-
roJiHo. IHpIMU cTTOBaMU, MPOUCXOIUT NIEPECTPONKA KPUCTAIUTMUECKOM PEIIeTKH, TIepe-
MEIIEHUE TPaHUIl JOMEHOB. Ee MOXKHO yCIbIIIaTh.

st aToro obpazen heppomMarHeTuka (HUKEIEBbIA CTEPKEHEK) 3aKPEIUISIIOT
BHYTPH MPOBOJIOYHOM KaTYIIKH. BBIBOIBI KATYIIKK MOJAIOT HA YCHIIUTENh, a C HETO -
Ha JIMHaMUK (CM. pHC.).

YVemneTeas TaaanmEs:

[TogHOCAT MOAKOBOOOPA3HBIN MOCTOSHHBIN MarHut K katyiike. [lo mepe npu-
OJIMDKEHUSI MarHUTAa MarHUTHOE T0JIe, JEHCTBYIOINIEE HA CTEPKEHEK, YCUIIUBACTCS U
HayMHaeTCsl OBICTPBIN POCT HAMArHUYEHHOCTH HUKEIIS. B TOT MOMEHT B IUHAMUKE
CJIBIIIHBI TPECKHU U LIYyMBbl.

DTO NOATBEPKAACT CYIIECTBOBAHKE B (peppoMarHeTuke o01acTeil CrioHTaHHON
HaMarHM4e€HHOCTH — JOMEHOB. [lo neiicTBUEM MarHUTHOTO TOJISl IPOUCXOIUT Tepe-
OPUEHTAIMSI MAarHUTHBIX MOMEHTOB JIOMEHOB. [[OME€HBI, MATHUTHBIE MOMEHTBI KOTOPBIX
HaIpPaBJIEHbI BI0JIb BHEIIIHETO MOJIsA, PACTYT 3a cUeT coceaHux. [Ipoucxoaut cmenienme
rpaHul 1oMeHOB. [Ipyu ABH)KEHUU rpaHULa MEX 1y JOMEHAMU 3aJ€PKUBACTCS HA HEOI-
HOPOAHOCTAX KpucTaia. [Ipyu nanpHenIemM yBeIn4eHu MAarHUTHOTO TIOJISl TPaHuLIa
CPBIBAETCA U MEPEMEIIAECTCS CKAaUKOM. DTO U ONPEACIISIET CKAYKO00PAa3HbIN XapaKTep
HAMATHUYEHHOCTH.
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MarHuTHBIM TOTOK CKBO3b KaTYIIKY, B KOTOPYIO BCTaBJIeH (peppOMarHUTHBIHI
CTEPIKEHEK, U3MEHAETCS TaK)KEe CKaYKaMU, YTO BBI3bIBACT IIOSIBJICHUE B HEN UMITYJIbCOB
MHAYKIMOHHOTO TOKA. MI3MEHEHUs TOKA B eI KATYIIKH YCUJIMBAKOTCSA U NOJAIOTCS Ha
OUHAMUK. B 1MHaMuKe CIBIIIEH 3BYKOBOM CUTHAN B BUJE IIETYKA, OT MHOTHX IIEITYKOB
— TPECK, IPEBPALAOLIUICSA B IIYM M JIa)XKe B IPOXOT.

Korna Mmaraut npuGiIu3UTCs MOYTH BIJIOTHYIO K KaTyIIKE, TPECKU B TUHAMUKE
npekpamarorcs. CTepkeHb HAMarHUTHJIICS [0 HachlleHNs. Ecinu Teneps yaansaTe Mar-
HUT OT KATYLIKHU U ABUTaTh MArHAT IOCTYIIATEIBHO, TO IIEITYKHU B JTMHAMUKE HE BO3HU-
KAIOT WIH MOSBIIIIOTCS, HO OoJiee cinaldbie. DTO TOBOPUT 00 OTCYTCTBHHM U3MEHEHUN B
HaMarHM4€HHOCTH CEPJICUYHHKA.

VY nanuB MarHuT Ha 3HAYUTEIBHOE PAcCTOSTHUE, TOBOPAYMBaIOT €ro Ha 180° u
CHOBa MPHUOIMKAIOT €ro K KaTyIIke. [ poXoT B AMHAMUKE CBUJIETEIBCTBYET O IIEpeMar-
HAYMBAHUU CEPACYHUKA KATYIIKH.

BosmoskeH npyroii éapuanm onvima. Maraut npuOIMKaoT K KaTyIIIKe 10 Uc-
YE3HOBEHUS LIYMOB, a 3aTEM MEJICHHO BpallaloT €ro B pyke. [ poxoT B AMHAMUKE BbI-
3BaH JIJABUHHBIM IIEPEMarHUYMBAHUEM CEPACYHUKA.

OnBIT MOBTOPSIIOT C 5KEJIE3HBIM CTEPKHEM (rBO31eM). LIlyMbl B TMHAMMKE TaKKe
BO3HUKAIOT, HO MEHBIINE.

Ecnu Teneps 3aMEHUTH CEpIACYHUK KaTYLIKHU PYJIOHYUKOM IIEPMAILIOS, TO MHO-

KCCTBO UMITYJIBCOB CJIMBACTCA B IIIYM, MMOXO0XXUH Ha IIIrymMm MOPCKOI'O HpH60$I.

IHepmaJiioi —cIuiaB ¢ MArHUTHO-MATKMMH CBOMCTBAMU, COCTOSIIIUI U3 JKEJI€3a U HUKEIIA
(45—82 % Ni).. CruiaB 06sa1aeT BBICOKOM MarHUTHOU MpoHUIIaeMocThio (1~ 100 000) 1 masoit ko-
SPIUUTUBHOMN CHIION (JIETKO NepeMarHuuuBaeTcs). B TOHKuX miéHkax mosie, He00X0uMOoe JIJisi TOBO-
pOTa HAMAarHWYCHHOCTH, IOCTATOYHO MaJioe.

B 3akmroueHue B KaTyniky BCTaBJsitoT crepxeHbku Al minu Cu - Tpecka B AMHa-
MUKE CJIBIIIHO HE OyJeT. DTO rOBOpUT O TOM, 4TO y nua (Cu) - u napa (Al) — maraetu-
KOB JOMEHBI OTCYTCTBYIOT.

Yka3zanus A JIEKHHHOHHOI'0 AEMOHCTPATOpAa.

Bxoanl
BKJI VPOBEHB

11 ©

TpemouTa-101

21 O
3- . Temip $HU PBY mHEHeEH é

+1 o EOEEEC ...

Ilepennsisi mnaHeJ b YCHJINTENSI: KHONIKH «TeMOp», «DHY», «DBY» BKIIIOUEHBI

(HaXxatsl).

Knonka «Bxoae» «Bki» «3» Haxkara. Pyuka «Bxoab» «ypoBeHbY «3» MOBEpPHY-
Ta 10 COBMEIIEHUSA OEIBIX METOK.

Pyuku «HHU3Kasn», «BBICOKAS», «KTPOMKOCTBY MOBEPHYTHI 10 MaKC 3HAYCHUS — T.€.

BIPABO MO YaCOBOM CTPEJIKE JI0 yrnopa.
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3aHHﬂﬂ aHeJIb YCUJIUTEJIS.

3.52. lemoncTpanus nmocrositnnoro maraura (B ~ 0,01 Tia), k koTopomy
MOAHOCST KeJIe3HBIM KJIIY

Ilpuébopwt: yHuKanbHbIN MOCTOSIHHBIA MarHUT, KeJIe3HbIN KITIOY.

Onwvim. HamarHnuuBaHue xene3a
TaKOBO, UTO KEJIE3HBIU K04 6cez0a npu-
mazueaemcs K 11000my noaiocy mazHuma
— N (cunemy) wnmu S (kpacHomy). Eciin
IPOBECTH KJIFOYOM MEXKY MMOJTCAMU Mar-
HUTa — OH 0053aTEeNbHO MPUTSIHETCA K TO-
My TOJIIOCY, K KOTOPOMY HaXOAUTCs OJIn-
xKe.

Oovacnenue onvima. 1lpu nogxe-
ceHuu kitoya Kk N — Mosrocy MarHura B
Keje3e MPOUCXOIUT CMEIEHUE TPaHuL,
POCT IOMEHOB U BpAIllEHHE MarHUTHBIX

MOMCHTOB BJOJIb SQHCPI'CTHUYICCKH BBITI'O/JI-
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HBIX HallpaBJIeHUH (TaK, 9TOOBI UX MOTEHIIMATbHAS YHEPTUS OblIa OB MUHUMAJIHHOM),
T.€. Ha OJIMHKHEM KOHIIE KITIo4Ya BO3HHUKAET S-mioftoc (cMm. puc.) Kirou nmputsrusaercs. 1
Ha000poT (cM. BTOpo# puc.). Kittou Toxke mpuTAruBaeTcs.

Kimo4 Maruur
K104 Margar

S

3.53. IleTust rucTepe3nca Ha JIEKTPOHHOM ocuuuiorpade

Ilpubopuwr: ociimmiorpad Cl-1, peocrarsl Ha 4300 Om u 40 Om, JIATP, koraeH-
catop 10 Mx®, yHuBepCcaIbHbINA NIKOIBHBIN TpaHchopmaTop 1:2 (120 x 220).

CymiecTByeT JBa criocoda J1eMOHCTPUPOBAHUS METIU TUCTEPE3HCa HAa OCLUIIIO-
rpade: 1) MeTo1 MarHUTHBIX CMEUIAIOLIUX MOJIEH U 2) METOJT ANEKTPUUECKUX CMEIle-
HUI.

3/1eCh UCTIONB3YETCS Memoo I1eK-
MPUYECKUX CMEeUaroujux noJeti.
Cymb onvima. Heo6X01MMO BbI-
=C 1 3BaTh OTKJIOHEHHUE 3JIEKTPOHHOTO JTyya

Y ociuiorpada B IByX B3aHMHO IEpIICH-
_ 'T IUKYJISPHBIX 3JIEKTpUUEcKUX nojsix. Ilep-

BO€ OTKJIOHEHHE JOJKHO OBITh MPOIIOP-
[IUOHATILHO HANPANCEHHOCMU MATHUTHO-
ro NoJisi, HAMarHU4YMBaroIero gpeppomar-
popmaTop HETHK, & BTOPOE — MPOMOPLUOHAIBHO €T0

UHOYKUUU.
— Ra B aTtom ciydae pe3yabTupyromee
- OTKJIOHEHHUE AJEKTPOHHOTIO Jy4ya OyJeT
= 9%

R3 o

Tparc




COOTBETCTBOBATh KPUBOM M3MEHECHUSI HHIYKIIMH B (PePPOMATHETHKE TTPH H3MEHECHUN
HaNPsHKEHHOCTH HaMarHWYMBAIOIIETO €r0 MAarHUTHOTO TIOJIA, T.€. TIETJIe THCTepe3unca.

Onwvim. Tpanchopmatop ¢ OTHOIIEHHEM BUTKOB 1:2 BKIIIOUAIOT B ceTh. B mep-
BUYHYIO 1IeITb TpaHCc(hopMaTopa BKIIIOUAIOT CopoTuBiieHuE Ry .

Ha xonnax conpotusnenus R, BozHukaet nepemennast 3J1C, BeauurHa KOTOPOit
IIPOMOPITMOHATIFHA HAMPSIKEHHOCTH MarHUTHOTO TI0JIsl, HaMarHMYMBAOIIETO Cepiey-
HUK.

Oty 3/1C moaaroT Ha TUIACTUHBI OcHIIIIOrpada, BI3bIBAIONINE TOPU30HTATHLHOE
OTKJIOHEHHE 3JEKTPOHHOIO Jyy4a (X).

Bropuunyro 0OMOTKyY TpaHcopMaTopa 3aMBIKAIOT Yepe3 COMpOTUBIeHUE R3 1
emkocTh C. [lepemeHHOE HampspKEeHUE, BOZHUKarOIIee Ha KoHaeHcatope C, moaloT Ha
BEPTHUKAIBHO OTKJIOHSIONIME TacTuHbl ociuiorpada (Y). Eciau peaktuBHOE compo-
TUBJICHHE KOHJIEHCATOpa MHOTO MEHBIIIE COMPOTUBIIEHUS R3, TO mepeMeHHoe Hampshke-
HUE Ha KOHJEHcaTope OyJeT MPOMOPIMOHATHFHO U3MEHEHUIO HHAYKIIUM B CEP/ICUHUKE
TpaHchopmMaropa.

B pesynbTaTe cBeTsascs Touka Ha IKpaHe pUCYET METIII0 THCTEepEe3nca.

[TopOuparot Takue mapaMeTpsl padoThl ocuuiiorpada, 9Toobl Ha IKpaHE XOPOIIO
OBLIT BUJICH YYaCTOK METJIM TUCTEPE3UCA, COOTBETCTBYIOIIUIA MOJISIM HACBIIIEHUS.

Pyuku ynpasnenus na ocuumiorpade C1-1 HaxoasaTcs B CICAYIOMMX MOJOKCHUSX -
Jlnama3oH 4acTOT — BBIKJL.

CHuHXpOHM3AIUS — BHYTPEHHSSI.

Ocnab6nenue mmo ocu Y: 1:100

VYeunenue: mo X -1, mo Y —0,4.

AMIUIMTYy1a CHHXpOHU3anuu 3a 10

@ 220B 220B

Harpyska

Oo6vsacuenue onvima cM., Haripumep, [1].
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3.54. Touka Kiopu peppomarveruka

Ilpubopevr. Huxenesblil CTEpKEHEK, MOABEIICHHBI Ha IITATUBE HA METaJINYe-
cKoM HUTH. KaTynika ¢ BBICTYIAIOIIUM KEJIE3HBIM
cepaeyHukoM. CiupToBKa. DKpaH.

Onpim. ONBIT WUTIOCTPUPYET SIBJIEHUE TIEpE-
xoJ1a (heppoMarHeTuKa B mapaMarHuTHOE COCTOSTHUE
P HEKOTOPOU TemMIepaType, KOTOpasi Ha3bIBaeTCs
toukout Kropu. Jljs1 xenesa ata remneparypa 769°,
it aukensa 355 °C.

BOnu3u noaBeneHHoro crepeHbka Ha pac-
CTOSIHMM 2-3 CM pacIoJiaraeTcsi CEpAC€YHUK dJIEK-
TpoMmaraura. [Ipu BKIIFOUEHHUH TOCTOSIHHOTO TOKA B
0OMOTKY 3JIEKTPOMAarHuTa CTep>KEHEK HaMarH1u4u-
BAETCS U MMPUTATUBAETCSA K MAarHUTY. 3aT€M MOJAHO-

Oeabli
3KpaH

CAT 3aKKEHHYIO TOPEIIKY TaK, 4ToObl 00pa3er oka- : { B po3eTky
3aJicsl B HauOosiee ropsiueit yactu rmamenu. [lpu no- [ "=5(0 B'" Ha cTo.1€
cTkeHuH Touku Kropu, crepxenek norepser ep- B Y

POMAarHUTHbIE CBOMCTBA, IPEBPATUTCS B IapaMarHe-
TUK U OTHAJET OT MOJI0Ca 3JIEKTPOMArHuTa.

Ecnu npexpatuTes HarpeB U JaTh 00pa3ily OCThITh, OH CHOBA CTaHET (heppomar-
HUTHBIM U TIPUTSHETCS K MOJIOCY 3JIEKTPOMArHUTa.

3ameuanue. CriupToBKa 3aMeHsIETCSl TabJIETKAaMU CyXoro cnupra. YToosl Bcem
OBbLJIO JIydllle BUAHO, KAK OTXOJUT CTEPKEHEK OT IMOJIF0Ca AIEKTPOMAarHuTa, c3a1u Moi-
CTaBJIAIOT OEJBINA SKpPaH.

[ToxBec ocymiecTBIsACTCS METAUTMYECKON TPOBOJIOKOM, UTOOBI OH HE Cropes B
TJTAMEHHU.

Hanpspxkenue 10 B ot Bempsavurens KOO -8 nonaercs Ha pozeTky «=50 By.

Oovacnenue onvima. C NOBBILIEHUEM TEMIIEPATYPBI BCIEICTBUE TEIUIOBBIX KO-
neGaHuii aTOMOB NapaUIETbHOCTh UX MAarHUTHBIX MOMEHTOB HapyIIaeTcs U MPH HEKO-
TOPOM TeMIlepaType, KOTopasi Ha3blBaeTcs ToUko Kiopu, 1oMeHbI ucuesaror - ¢peppo-
MarHeTuK MepexoAnT B TapaMarHUTHOE COCTOSTHUE, a €0 MarHWTHasi BOCIPUUMYH-
BOCTb yMeHbIlaeTcs Ha 8 - 9 nmopsakos. [lociie octhiBaHus 00pa3iia B HEM BHOBb (op-
MUPYIOTCS JOMEHBI, OH OISITh CTAHOBUTCS ()ePPOMArHUTHBIM.

3.55. HamarHnuymnBaHue 7KeJIe3HOT0 CTEPKHS YAapOM B MATHUTHOM I10JI€

3emMun

Ilpuébopui: xene3nublii CTEPKEHb, MOJIOTOK, CTPEIKA Mar-
HUTHAas.

Onpim. [1ogHOCUM K MAarHUTHOM CTPEJIKE KEJIE3HbIN
cTepkenb. CTpenka MPUTATUBACTCA K JII0OOMY KOHITY CTEPIKHS
(0OBsicHEHUE AaHO B OMBITE 3.52 ¢ OOJIBIITMM MAarHUTOM).
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Janee pacnoyniaraem CTep:KeHb B MArHUTHOM T0JI€ 3€MJIM B IIJIOCKOCTU MAarHUT-
HOTO MepuiMaHa (MCIoJib3ysl MOKa3aHUs CTPEJIKU KoMmIiaca). Jlepxka cTepxeHb 3a cepe-
JUHY JIEBOM PYKOM, COBEpILIaeM MPaBON PYKOH HECKOJBKO CHUJIBHBIX y/IapOB B OJIUH U3
€ro TOPLIOB MOJIOTKOM.

Ut0oO0BI YOEAUTHCS, UTO CTEP>KEHb HAMAarHUTHUIICS, TIOJJHOCUM €T0 KOHIIBI 110 OYe-
penu K MarHuTHOM ctpeiike. CeBep OT ceBepa OTTAIIKUBAETCS, CEBEP K IOTY NMPUTSTHUBA-
etcs. (B ciyyae He HAMarHMYEHHOTO CTEPKHA 00a ero KOHIa OyAyT IPUTATUBATHCS).

[IprunHa HaMarHM4YMBaHUS — 00JIETYEHHE TOBOPOTA JJOMEHOB BO BpeMs yJiapa B
MarHUTHOM MOJie 3eMJIH.

3.56. CBoiicTBa 1ua- U Mapa- MATHETUKOB

Ilpuébopwvi. Ocsetutens «CBUTA3b ABTO», TPOESKIIMOHHBIA OOBEKTUB, TOBOPOTHAS
npusma, pa30opHbIi TpaHC(HOPMATOP C BEIHYTOW BEpXHEN 4acThIO cepACUHUKA, OOMOT-
KA KOTOPOr'O COEAMHEHBI KaK y 2JIEKTPOMAarHuTa, 2 MOJIOCHBIX CEPJICYHUKA - HAKOHEY-
HUKA, [ITaTUB C TOHKUMU HUTSIMHU NOoBEca, 00pa3Libl ua- U apaMarHeTUuKoB, Ha0op
JEPEBSHHBIX MTOACTABOK.

Onvim. Mex 1y NOJIF0OCaMHU JIEKTPOMAarHuTa o o4epeid pacoiaratoTcst oopas-
bl (MaJIEHbKHE CTEPKEHBKH, MOJABEUICHHbIE HAa YIPYTUX HUTSX) Aua (BUCMYT Bi) u na-
pa (Maruuii Mg) maraetukoB. [TockonbKy HaOMOMaeTCS TOBEICHUE CIIa00OMarHUTHBIX
T€JI, BCE TeJla UMEIOT MUKPOCKOTMYECKUE pa3MeEPhl U KAPTUHA TPOECKTUPYETCS HA
OOJIBIION PKpaH ayIUTOPHUHU.

Iloocomoska onvima. B neMOHCTpaTOpCKON
aynutopuu Ha Beipsimurene KOO -8 ycranapnu-
Baercs 40 B.

IlepBblii ONIBIT — TOBEJICHUE OUaMAcHEeMUKA.
[unuHApUK BUCMYTA pacrojaraercs 1eMOHCTpa-
TOPOM 600.1b nons (nos. a Ha puc.1l). 3atemM BKIIIO-
YaeTCsl MUTAaHUE
AJICKTPOMArHUTa Puc.1.
Y CO3/1A€TCsl Mar-
HUTHOE T10J1€
MEXAy KOHUYe- : s ]
CKHMH MOJIIOC- N
HBIMH HAKOHEU-
Hukamu. OOpa3zel BUCMyTa TOBOPAYMBAETCA HA HU-
TH TMOJIBECA M YCTAHABJIMBACTCS MOMEpEK MoJs (6).
Tem caMbIM IEMOHCTPUPYETCS BBITAIKUBAHUE JUAMarHETUKA U3 BHEIIHETO NoJis. BbI-
KITFOYAIOT TOK — ¥ 00pasel] MOBOpaYMBAETCs B HCXOTHOE MOJIOKEHHUE.

Bropoii onbIT - nOBeACHUE napamacHemuka. LIWTMHIPUK MArHMA pacroiaraer-

Csl ICMOHCTPATOPOM nonepek noas (nos. a na

PUC.2. puc.2). 3aTeM BKJIIOUAETCS BHEIITHEE MAarHUTHOE
10JIe MEXAY KOHUYECKUMHU MOJIFOCHBIMU HaKOHEY-
Hukamu. OOpasel] Marausi MOBOpayMBaeTCs Ha HU-
a
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TH TIOJIBECA M YCTAHABIIMBAETCS BIOJb TOJIA (0) U, O0JIee TOro, MPUTATHUBACTCS K OJIH-
KaUIeMy K HeMy ITOJIFOCY MarHuTa. TeM caMbIM IEMOHCTPUPYETCS BTATHBaHUE Mapa-
MarHeTHKa B 00JIaCTh BHEIIHETO ITOJIS.

IIpumeuanus. I1pn ONMyIIEHHOM MTONIEPEYHOM JAEMOHCTPAIMOHHOM CTOJIE MAarHUT yCTaHABIMBAIOT HA 2
OonpKX, 1 Mayto MOJCTaBKH., TIPOSKIIMOHHBINA OOBEKTUB - Ha CPEIHIO, 000POTHYIO MPU3MY — Ha 2

cpeanux, 1 manyro.

npoeKuHoHH 000poTHAS

ad JIHH3a npH3Ma

NOACTABKH

P |
1A
AR

"=50 B"

Yacrtp 4

KOJIEBAHHUSA 1 BOJIHBI

100



Mexanuueckue konebanus u 60JaHbI

4.1. 'apmonuveckne KoJieOanus. /IBuxeHre TeHH OT BPAIIAIOLIEr 0CsA
HapukKa

Ilpuéboper. Ha nprcTaBHOM JEMOHCTPALMOHHOM CTOJIE BBICTABIISIETCS] IEHTPO-
OexkHasi MallMHa, HAa MaJIOM JIMCKE KOTOPOM 3aKperyieH KOJIEHYAThIi iepkaTeib ¢ 1ia-
puKoM Ha KoHIie (cM. puc. 1). IIpoekiroHHbIN GoHapb. 3acIoHKa. DKpaH.

Onwvtm. OCBEMIAIOT IAPUK MPOESKIMOHHBIM OCBETUTENEM (HAampUMmep, AUanpoeK-
TopoM «CBUTSA3b-ABTO») Tak, 4TOOBI T€Hb OT MIAPUKA MMOMajana Ha dkpaH. [TomHumast
WJIM OITyCKas 3acJIOHKY, M30€raroT MOMaaHus Ha 3KpaH HEHYXHBIX MPOEKIUI Kperie-
HUS LIapHKa M LEHTPOOEKHOM MaluHbl. MeJIeHHO Bpalias pydky LEHTPOOEKHOMN
MalllMHbI, HAOTIOAIOT Ha IKpaHEe BO3BPATHO-TIOCTYNATEIbHBIEC IBHXKEHHS — TApMOHUYE-
CKHE KOoJIeOaHUs - IIapuKa BJIOJIb TOPU3OHTAILHON MPSIMOA.

3aCI0HKA JKpaH

OcBeTHuTEIb
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Oovacuenue onvima. Ha puc. 2 npuBeieH BUJ CBEPXY Ha 3Ty ycTaHOBKY. [1]a-
pUK, 0003HaueHHBIN OykBO#l K, HaxoauTcs Ha koHIle paanyca OK. bynem Bpamats pa-
nuyc OK ¢ yriioBoi CKOPOCTBIO (09 MPOTUB YaCOBOM CTPEJIKU U MPOCIEINM 3a IBHKE-
HUEM TeHU OT mapuka K’ Ha skpane. Eciu B HadualbHbIM MOMEHT BpeMeHu paauyc OK
ObLT MEPIEHINKYISIPEH IKpaHy, TO TeHb OT IIapHKa HAXOAUJIACh B LICHTPE dKpaHa B
touke O'. Uepes Bpems t paguyc noBepHeTCa Ha yrou oo t. Eciin ske HavanbHbIN yToma
OTJIMYEH OT HYJIA U PaBEeH 0, TO YroJ MOBOpoTa OyeT paBeH wo t + a. O603HAUUM M-
Hy paauyca uepe3 A. Toraa npoekuus paauyca OK Ha : x
ock O'x paBHa o iy —E

x=0'K'=A4sin (0ot + a). |

31ech uepe3 x Mbl 0003HAYWIIA OMKIOHEHUE '

(cmewenue) Touxu K 'oT nonoxxenus: papHoBecus O’ \ @, i+ o
[To mepe Bpammenus paguyca OK n3mMeHsaeTcs Be- 'I;,:\..

JUYMHA NPOEKLHH, U Touka K’ Oyner coBepuiarh rap-

MOHUYECKHUE KOJIe0aHUsI OTHOCUTENBHO TOUkU O'- Bie-

BO, BIIPABO U T.JI. 32 OJIUH 000pOT TOUKHU K MO OKpPYXk- Puc. 2.

HOCTH €€ MPOEKIIMS COBEPIIUT OJIHO MOJTHOE KojeOaHue

Y BEPHETCS B UCXOJIHYIO TOUKY.

4.2. Mexanunueckasi 3allUCh KOJIe0aHuid

Ilpuboper. 3anuch KonebaHUl BETBU KaMepTOHA HAa OyMare mpou3BOIUTCA C TO-
MOIIbIO TprOOpa, n300pakeHHoro Ha Gporo. HakiioHHas MIIOCKOCTh, Yoyl HAKJIOHA KO-
TOpOM peryiupyercs. Tenexka, Che3xkanas Ha KoJecax Mo peabcaM ¢ HAKIIOHHOU
miockocT. KamepToH, 3akperieHHbI Ha BEpIIMHE HAKIIOHHOW MJIOCKOCTH BETBAMU
IapaJijIeJIbHO HAKIIOHHOW INIOCKOCTU. K 0HOM HOKKE KaMepTOHA NPUKPEIUIEH MULTY-
muit y3en. Monotouek. Jluct 6ymaru.

Onvtm. YKpemisaoT Oymary Ha Tesexke. [loMTHUMaroT TenexKy Ha BEPIIUHY
HAKJIOHHOM MJIOCKOCTH M (PUKCHUPYIOT €€ MOJI0KEHUE CIIeUaIbHOM 3aIeNKoi. Y apom
MOJIOTOYKA 3aCTaBJISIOT KAMEPTOH 3BYYaTh.

Brauase 3anuceIBarOT Ciel BETBU KaMEPTOHA IIPU HETIOJIBMKHOU Tenexke. [1o-
Jy4yaroT Ha Oymare npsiMyto JUHUIO.

3aTeM CHOBa 3aCTaBJISIOT 3By4aTh KaMepToH. HaumaroT mycKoByIO KHOTKY, U
TEJIEeKKA CHE3KAET C HAKJIOHHOM TJIOCKOCTHU MO/ BETBAMH KaMEPTOHA.

[Mumymumii y3en octaBiisieT Ha Oymare, Jieskallel Ha TEeJeKKe, cjie/l B BUIe CHHY-
conabl. CTeNeHb PACTIHYTOCTH CUHYCOHU bl MEHSETCS OT HavyaJsla JBUKEHHUS JI0 €ro
KOHIIA.

Oo6vacnenue onvima. [1pu NBHXEHUH TEJISKKH MUILTYIUHN y3ea OyAeT rnepece-
KaTh NPSAMYIO JUHUIO, TApAJUIEIbHYI0 HAKJIOHHOW IIJIOCKOCTH, YEPE3 OJIMHAKOBBIE ITPO-
MEXXYTKU BPEMEHU, PaBHBIE ITOJIOBUHE Nepruoaa. Tak Kak TEIeKKa JBUKETCS C YCKOpe-
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HUEM, ITyTh, IPOXOAUMBIN 32 paBHbIE MPOMEXKYTKH BpeMeHH, pacteT. CuHycouna pac-
TATUBAETCS I10 MEPE CITYCKA TEJIEKKHU.

4.3. MasiTHMK NPY’KMHHBIH

Ilpubopwr: uTaTB YHUBEPCATIBHBIMN,
HaOOp MPYKUH U TPY30B, CEKYHAOMED.

Onvim. BepTukanbHbIE yIPYTHE KOJIE- = T J
0aHUs IEMOHCTPUPYIOT, HAOII0/1as1 3aBUCH- s o
MOCTb MEepHOJIa KOJIeOaHH OT MacChl Tpy3a U
KECTKOCTHU MPYKUHBI. JKECTKOCTh U3MEHSIOT,

UCIIOJB3YS Pa3sHbIE MPYKUHBI, & MACCY — Pa3- ‘ ==
JIMYHOE YuCiIo Tpy30B. [lepuon konebanuii = =
—

=

PETHCTPUPYIOT KAYECTBEHHO, JINOO MO CEKYH-
JOMepy.
Hcnonw3yrorcs BapuaHThI:

1. OnuHaKoOBBIE MACCHI, pa3HbIC MTPY>KUHBI
(>kectkocTn). OTMEUaeM pa3HbIC YaCTOTHI.

2. OAMHAKOBBIE JKECTKOCTH, PA3HBIE MACCHI.
YacToTsl pa3HbI€.

3. OaHAKOBBIE MACcChl, OJIMHAKOBEIC JKECTKO-
CTH, OJJMHAKOBBIC YaCTOTEI.

4. CoenrHEeHNE NOCIEA0BATEIHHOE MIPY>KUH-
HBIX MasITHUKOB. Macca Ta ke, a mepuos
craHoBuTcd MeHbIIe. ClieoBaTeIbLHO, CO-

m
riacHo T = 272'\/; JKECTKOCTH JABYX ITOCIEI0-

T

==
I
&

BAaTCJIbHO BKIIFOUYCHHBIX IIPYKHUH CKJIAJbIBAIOTCA.
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4.4 ®OusnyecKuidi MASITHUK

Ilpuébopwr: Jlocka, Ha KOTOPOI OTMEUYEHBI TOUKa nojiBeca O
ueHtp kauanusi O'. Marematnueckuii MasiTHUK. CeKyHIOMeED.

Onbim. [logsemmBaioT 10cKy B Touke O Ha KPIOK, BOUTBHIH psi-
JIOM C ayJIUTOPHOM JOCKOM, 3aTEM CHUMAIOT, IEPEBOPAYUBAIOT U TIOJI-
BemuBaloT B Touke O'. C MOMOIIBIO CEKyHAOMEpa YOexKAat0TCs, 4YTO
nepuoIbl KojiebaHui B 000MX ciiydasix oguHakoBbl. PaccTosiaue OO’
— IpUBEICHHAS JJIMHA (PU3UYECKOTO MasiTHUKA. PsijioM Ha TOM ke
CTEpKHE, BOUTOM B ayJJUTOPHYIO TIOCKY, MOJIBEIINBAIOT MaTeMaTH4e-
CKHMI MasTHHK C JUITMHOW HUTH, paBHOH IpuBeIeHHOU niuHe. O6a Ma-
ATHUKA KaYarOTCSI CHHXPOHHO.

4.5, CBs13aHHbIC MASSTHUKH

Ilpuébopvr. Mexny nByMs BEpTUKAJIBHBIMU METAJUIMYECKUMH CTOMKaMU HATSAHY-

Ta TOHKas BepeBka. K Hell moaBenieHo 2 MasiTHUKA OJIMHAKOBOMU JIJTMHBI M OJIUH ¢ 0oJiee

JUTMHHOM HUTBIO ITOJBECA.

Onvim. BHavane OTKIOHAIOT OJJMH U3 JIBYX OJWHAKOBBIX
MassTHUKOB. OH BO30YyK/1aeT KOJIEOAHUSI TAKOTO K€ MasiTHUKA,
BTOPOM MasiTHUK MOCTENIEHHO pacKauyuBaeTCsl. AMIUIUTYA KO-
JeOaHul epBOro MasTHUKA YMEHBIIIACTCS M, HAKOHEI], TICPBBIi
MasITHUK MepecTaeT KojaebaThes, a KoJeOIeTcs TOIbKO BTOPOH.
[Tocne aToro kKapTHHA MOBTOPSIETCS B 0OPATHOM TOPSIJIKE.
JIMVHHBIN MagTHUK IIPU 3TOM €/1Ba PACKAYMBAECTCH.

3aTeM OTKJIOHSAIOT Cpa3y JiBa OJIUHAKOBBIX MasTHUKA.
Bckope nHauneT konebaTbesl ITMHHBIA MasTHUK. JITHHHBIA Ma-
STHUK MEPUOJIUYECKH OCTAaHABIIMBAECTCS U CHOBA pacKauyuBaeTCsl.

A 1Ba OJMHAKOBBLIX MasSTHHUKA KadyaroTcs 0e3

OCTAHOBKH.
Oovacnenue onvima. MasTHUKY MOTYT
0OMEHMBAThCS HHEPTUEH («CBSI3aHHBIE CUCTE-
MbI»). [Tpoucxonut «nepexayka» 3HEpruu OT
OJIHOTO MasITHHMKA K Ipyromy. Bzanmoneiicreue
MasATHUKOB OCYLIECTBIISIETCS Y€pPE3 UX MOJIBEC U
HaTSAHYTYIO BepeBKY. OHO HOCHUT PE30HAHCHBIN
xapakrtep. OTKINKaeTcsi BTOpOd MasiTHUK TOU

L7
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e JUTMHbI, UMEIOIIUHN Ty e COOCTBEHHYIO YacCTOTYy KOojeOaHuH.

Ilpuébopwr. Ha nepeBsHHON CTOMKE MTOABELICHBI MAATHUKU: JBA MasTHUKA OJMHA-
KOBOH JUIMHBI, HO Pa3HbIX MAcC; TPY MasiTHHKA OJJMHAKOBOW MAacChl, HO Pa3HbIX JUIVH.

Onovim. YO0exaat0TCsl, YTO MaTEMaTUUECKHUE MAsSTHUKU OJJMHAKOBOM JIMHBI,
HE3aBUCHMO OT MacChl IIAPUKOB, KOJIEOIIOTCA CUHXPOHHO. OCTaHABIMBAIOT MasTHUKU.

BriBozT MasiTHUK OOJIBIION Macchl U3 MOJI0KEHUsS paBHOBecus. Konebanus 3to-
ro MasiTHUKA NepefaayTcs CTOMKe, KoTopas OyeT AecTBOBATh Ha IPYrHe MAsITHUKH C
4acTOTOW, PaBHOM 4aCTOTE MasTHUKA OOJNBIION Macchl. PackaunBaThest OyIeT TOIBKO
MasATHHK, JJIMHA KOTOPOTO paBHA JUIMHE MasATHHUKA C O0IbIION Maccoil. OH HAXOAMUTCS B
pe3onance. OcTallbHble MASITHUKH OyTyT pacKauyuBaThCs C OU€Hb MaJON aMIUIUTY 0.
NX gacToThI 1aieku OT PE30HAHCHOM.

4.6. Boiny:x/aeHHbIe KoJieOanus. Pe3oHaHC HA NPY:KMHHOM MasiITHHKE

Ilpubopwur: CienasibHasi yCTaHOBKA C OKCLIEHTPUUYECKOM Iepenadei. I'py3 Ha
OpyXKHHE. DKCIEHTPUKOM CITY>KUT IITU(PT, YKPEIIJICHHBIN Ha BEPXHEM KOJIECUKE BEpe-
BOYHOW II€pEIadn Ha PACCTOSIHUHM ITOJIOBHHBI pajiiyca OoT LeHTpa Kosiecuka. IIpu Bpa-
HIEHUU KOJIECHKA MTHPT-3KCUEHTPUK (OYKBaIBHO — «IIPUOUTHINA HE IO LICHTPY») NEpH-
OJIMYECKH MMOJHUMAET TOPU30HTAIBHYIO HUTh, BO3IEMCTBYS HAa TOUKY IOJBECA MIPY-
KUHHOTO MasiTHUKA.

" KOJIECO

VOnmm. BHaauane sektop TIOSICHACT HETIo; JBHEHHH € SKCICHTpHKOM
YCTPONCTBO AKCIIEPUMEHTATIBHON YCTAaHOBKH. 010K

3akuMasi maJibIleM OJHOU PYKHU HUTh Ha
HETOABUKHOM OJIOKE, OTBOIAT APYTOM PyKOU
BHM3 OT TOJIOXKEHUSI PAaBHOBECHUS MPYKUHHBIN
MasATHHK, OTITYCKAIOT €ro ¥ BCIYX CUUTAIOT
4acTOTy KOJICOaHUIA.

3aTeM roBopsT: «Eciu ¢ Tako# ke ya- %
CTOTOM MOJTAIKUBATh TOUKY 3aKPEIICHHUS \
ATOTO MAasITHUKA, MOKET HACTYIUTh PE30HAHC. b
OTO MOYKHO CZIEJIaTh ¢ TOMOILBIO BEPEBOYHOMN ) ¢ =
nepesavn ¢ IKCUEHTPUKOMY. /e /5

JleMOHCTpaTOp HaUYMHAET BpaIllaTh IKC- ' V
HH:KHHH MKHB
C PYKOATKOH

dl

N
“Fj}

rpy3 Ha NpY:KHHE

g

LEHTPUK 0OYeHb MeVIEHHO, TTPU3bIBasi BCEX

HaAO0JII01ATh 32 TIOBEICHUEM NMPY>KMHHOTO Ma-

ATHUKA. MasTHUK PAKTUYECKHU HE pearupyeT Ha TOTYKH.
3atemM Ha00OpOT, BpALAIOT HUXKHUN IKKUB 04€eHb ObICTPO. D (dexT ToT *Ke.
HakoHel «I0BST» HY>KHYIO YaCTOTY MOATANKUBaHUs. [IpyKUHHBII MasTHUK

CHUJIBHO paCKaduBaACTCs, I'PY3 MOIKCT COPBATHCA C I'POXOTOM — HACTYIIACT PC30HAHC.
Ilonesnwiii cogem. Hepe;[ OIILITOM CJIETKAa CMa4YUBA€TCA HUTh IEpEaavUu C OKCICHTPUKOM.

Oo0vacnenue onvima.
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Pe3koe yBennueHue aMIuTuTy bl BBIHY>KJICHHBIX KOJICOAHUN TTPU MPUOIMHKEHUN
YacTOThI (@ BBIHYKAAIOIIEH CUIIBI K COOCTBEHHOW YacTOTE My OCLMILIATOPA Ha3bIBAETCA
pe3onancom. Kak BUTHO U3 X0J1a pE30HAHCHOW KPUBOM OTKIIMK KOJIEOATEIbHOM CUCTE-
MBI Ha IIEPUOIMYECKOE BHEIIHEE BO3IEUCTBHUE TOCTATOUYHO MAJIBIN ISl 4ACTOT O < (Mg
U ® > 0o OTKIMK pe3KO BO3pACTacT MPU O — M.

A A

0
4.7. MexaHn4eCKU Pe30HAHC.

Pe3zonatop ®pama

Ilpuoopwr: pezonarop @pama; KOJOCKOIL, SKPaH.

OCHOBHBIM 3JIEMEHTOM pe3oHaTtopa Ppama SABISIETCA MACCUBHBIA METAJIITNYECKUAN
JIMCK HA OCH, 3aKPEIJICHHBIN B METAJUIMYECKOM KOJIBIIE TaK, UYTO OH MOYKET BpPAIIAThCA
BHYTpPH KOJIbIIA.

Ha kparo aucka mpocBepiieHO OTBEPCTHUE. ITO MPUBOAUT IIPU €0 BPALLICHUU K
BHOpalMsIM C YaCTOTOM, COBMAAAIONIEH ¢ YACTOTOM BpallleHus JUCKa.

Ha kosbiie yctaHoBieHa 000iMa OTIEIbHBIX PE30HATOPOB B BUJIE
IJIACTUHYATHIX MPYKUH Pa3IMYHOMN JJIMHBI (CM. PHUC).

Onwbim. I'upockon MPUBOAAT BO BpallleHHUE C MTOMOIIBIO TOHKOTO M
KalpoOHOBOTO IIHYpa. JJist 3TOro 0JluH KOHEI| IITHypa BCTaBJISIOT B OT- [
BEpPCTHE, KOTOPOE UMEETCSI B OCU TMPOCKOMNA, 1 HAMAThIBAIOT IIIHYP Ha
och. OOXBaTUB JIEBOM PYKOU KOJIBIIO TaK, YTOOBI JUCK HE KacaJiCs Jaa0-
HU, TIPABOM PE3KO BBIAEPTUBAIOT IIHYP 3a €r0 CBOOOIHBIN KOHETI.

C moMoIpr0 IPOSKIIMOHHOTO aIapara HabJIro1al0T B TCHEBOM
MPOEKIIMU HA YKPaHE, KAK PE3OHUPYIOT T€ WIM UHbIE IUIACTUHKU. Kornma miactuHka pe-
30HHUPYET, €€ N300paKEeHUE CTAHOBUTCS PA3MBITHIM

Oobvacuenue onvima. I1lociie TOCTHXXEHUS] MAKCUMAIbHOW YIJIOBOM CKOPOCTH
BpAIlICHUSI HAUMHAETCS IOCTENIEHHOE TOPMOKEHHUE JIUCKA.
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[Tpu coBnageHnn cOOCTBEHHBIX YaCTOT KOJIeOaHUH TIACTUHOK C YaCTOTOM BO3-
MYIIAIOLIMX CUJI OT HECOAIaHCUPOBAHHOTO IUCKA OT/IEIbHBIE PE30HATOPHI- IJIACTUHKH
HA4YMHAIOT HUHTEHCUBHO KoseOaThes. [1o Mepe CHMKEeHUsI yTII0BOW CKOPOCTH BpaLCHUS
IOCJIE0BATENbHO (PUKCUPYIOTCS MOMEHTBI PE30HAHCA OTAEJIbHBIX IUIACTUHOK.

4.8. ABTOKOJI€0aHMsI (KOPOMBICJIO)

Ilpuboper: KOpOMBICIIO, HA OJHOM IIJIeYe KOTOPOTO HAXOAMUTCS IPy3 Ha NPYKUHE,
3aMBbIKAIOIMI KOHTAKThI. Ha apyrom xoH-
1€ NTO/IBEIICHA KpyTJlas JKeJIe3Has I1J1a-
CTUHKA, IPUTATUBAOIIASACA K CEPACUHUKY
anektpoMarHuta. Ot Beinpsmutens KOO
YCTaHABJIMBAIOT IIOCTOSIHHOE HANPSKEHNUE

34 B.

DJIeKTpo
-MarduT

Onwvim. 1lop nelicTBueM rpysa KOH-
TaKThl 3aMKHYTHI. [Ipy mpoxoxaeHnn Toka
CEPJICYHUK 2JIEKTPOMAarHuTa HAMarHn4u-
BAETCsl, IJITACTUHKA MPUTATUBAETCS K HEMY, # 2
IIOBOpaYMBasA KOPOMBICJIO M pa3pbiBast 34 B
KOHTaKThl. TOK MCU€3aeT U BCE NOBTOPSET-
csl CHadazia. B urore rpys v IacCTUHKA COBEPIIAIOT HE3aTyXAIOIIHUE KOIeOaHusl.

Oobvacuenue onvima. Hezaryxaroniye koyie0anusi, Ipy KOTOPBIX YObUIb SHEPTUH
ABTOMATUYECKHU MOMOJIHAETCA U3 KAKOr0-TM00 NCTOYHHMKA YHEPTUH, HA3bIBAIOTCS a6mo-
Konebanusmu. B TaHHOM ombITE cCTeMa pabOTaeT 3a CYET SHEPTUU UCTOUHHKA ITOCTO-
SHHOT'O TOKa. B 4aCTHOCTH, OIIBIT IEMOHCTPUPYET MPHUHIIMII JEHCTBHSI JIEKTPUUECKOTO
3BOHKA.

g OHTAKThI

i

IIpumeuanue. Bo n30exanue 3aJluaHus JIEKTPOMarHuTa MeX,y IUIACTUHKON U CepJIeYHUKOM 3JIEK-
TPOMarHuTa Jy4Iie MpoJ0KUTh KPYIJIbIi JIMCTOK Oymaru.

4.9, ABTOKOJIC0aHusI. 320MBKA CBaN

IlIpuoopwer. B CTEKISHHBIN YETBIPEXTPAHHBIN
COCY/JIl HACBITIAH MECOK. B Mecok BepTUKaIbHO BXO-
JUT TaK Ha3blBaemas «cBasi». CBasi 3aKaHUMBAETCS
HaBEPXY JKEJIE3HOU iomaakon. CBepxy Ha 3Ty
IJIOIIAJIKY OIYCKAETCS AJIEKTPOMArHuT.

Onbim. OOMOTKY 3JIEKTPOMarHuTa COCIUHS-
10T ¢ BbixoaoM JIATPa. Ha BeiXo/ie ycTaHABINBAIOT
25-30 B. Ecnu uepe3 0OMOTKY 31€KTpOMarHura
MPOMYCKaTh MEPEMEHHBIN TOK, TO JKeJIe3Has IJ10-
ajika «cBam» Oy/IeT MepUOIUIECKH MPUTATUBATHCS
K CepACYHUKY AJICKTPOMArHUTA U TTO3TOMY OyAeT
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BHOPUPOBATH. 3a CUET TAKUX BHOpAIUil TIOJT JCHCTBUEM Beca SJIEKTPOMArHUTA «CBasD)
IIOCTENIEHHO 3aXOUT B IPYHT.

4.10. ABoiiHoi MasiTHUK (MasiTHUK Alipu). CilokeHue 2-
X B3aMMHO NEPHEHANKYJISAPHbIX KOJe0aHUu

Ilpuoopwt. J[IBoitHo# MasTHUK. Boponka. CTakaH ¢ mpocesiH-
HBIM 1ieckoM. KapToHka, 00TsIHyTasi TEMHBIM CYKHOM.

BepxHsis yacTh IBOMHOTO MasgTHHUKA OJlarojiapsi ABYM IOJBE-
caM MOXKET KoJIe0aThCs TOJIBKO B MIJIOCKOCTH, IEPIIEHIUKYIISIPHON
cToiikaM mpubopa ([lemoHcTpaTop moka3bIBaeT, Kak OyAeT KoJie-
0aThCsl MasITHUK).

HuxHsist yacTh, 6y1arogaps IeEpeTsKKE, MOXKET K0JIe0aThCst
Kak MEepPIEeHINKYJISIPHO CTOMKAM, TaK U mapajuieabHo uM. (eMon-
CTpaToOp MPUIACPKUBAET HA MECTE MEPETIKKY U MOKA3BIBAET BO3MOXKHBIE JBHKCHUSA
HIDKHEW 4acTu MasiTHUKA). HWKHsA yacTh UMeEeT MEHbIIYI0 AnuHy. Clie10BaTelbHO,
4acTOTHI 000MX KOJIeOaHUI pa3HbIE.

Onwvim. Ecnu myckaTh MasiTHUK U3 yTJla MIIOMIAAKU (KAPTOHKH, OOTSHYTON Yep-
HBIM CYKHOM) M@y CTOMKaMu, TO OyAyT OCYIIECTBISATLCA U T€, U IPYTUe KOJIeOaHUs
onHoBpeMeHHOo. CTpyiiKa mecka, BhITeKarolias u3 BOpOHKH, Oy1eT pUcoBaTh TPAEKTO-
PUIO PE3YJIBTUPYIOLIETO KOJIeOaHusI.

TpaexTopuu Ha3zbiBatoTCs purypamu Jluccaxy (1okas3pIBarOT 3arOTOBJICHHYIO 3a-

paHee Qpurypy, HapUCOBaHHYIO CTpyel Mecka Ha YepHOM ()OHE ITPU OTHOIIICHUHU YacTOT
2:3).

Ecnu oTHOIIIEHHE YacTOT €CTh pallMOHAIBHOE YKCIo, ¢purypa 3amkHyta. CTpsi-
XMBAIOT U COOMPAIOT MECOK, yAapssi TOPLOM ILIOIIAIKH 10 JUCTY BaTtMaHa. [lecok mpo-
CesH U OYEHb MEJIKHI, €ro cleAyeT TuiaTelbHO coOpaThk. TakuM 00pa3oMm, MiIomagKa
OUMIIEHA JJI1 HOBOTO PUCYHKA. Y CTAHABJIMBAIOT JPYrO€ COOTHOUIEHUE YaCTOT, U3MEHSIS
MI0JIOKEHHE TMEPETSHKKY (Ha CTOMKE OTMEUEHO, TJIe JOJIKHA ObITh IEPETsHKKA JJI Pas-
HBIX COOTHOIICHHH YaCTOT) U MTyCKAIOT U3 yIJa IMIIOMIAJAKU MEXIY CTOMKAMU BOPOHKY.
HoBpIl1 puCyHOK NIOKa3bIBAIOT Ay IUTOPUH.

YKCL')’CZHUQ. YT00BI KapTUHa, mojJiydacMas Ha IJIOIAaAKe, HC CMa3bIBaJIaCh IIPU ITOBTOPHOM XO-
A€ MasATHHKA, CJICAYCT HACBIIIATh B BOPOHKY KOJIMYCCTBO IICCKa, HCO6XO,Z[I/IMOC TOJBKO HJIs1 OJJHOTO
OUKJIa IBUKCHU.

Obvacuenue onvuma CM., Haripumep, [1].

4.11. ®urypsi JIucca:xxy Ha IkpaHe ocuuuiorpaga
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3IBEVKOBOH reHepaTop

ocmaLI0rpad
Cl-1 :
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10

220B
220B

Ilpuébopwl. I'enepatop [3-34. Ocummiorpad C1-1. CoeauHuTENBHBIE TPOBOIA.

Onvim. CKagpIBalOTCs JICKTPUUECKHUE B3AMMHO NIEPIEHIUKYIISIPHbIE KoJeOa-
Husl. Ha BepTukaibHO (110 ocu Y) OTKIIOHSIOIIME TUIACTUHBI OCHMIIIOTpada noaaroTes
CUHYyCOUJabHbIE KOJI€OaHUsl 3BYKOBOM YaCTOThI OT I'eHepaTopa CTaHAapPTHBIX CUTHAJIOB
['3-34.

Ha ropuzonTanbsHo (110 ocu X) OTKJIOHSIOIINE TIACTUHBI TOJIA€TCs KOHTPOJIbHBIN
CUHYCOUJIATIbHBIN cUrHaJ ¢ camoro ociiuiorpada gacrotoit 50 I'. Takum oOpazom,
gacToTa Kojebanuii mo ocu X Bceraa 50 I'm, a mo ocu Y meneHanpaBiIeHHO U3MEHSETCS
B OIIBITE.

Pyuxu ynpaenenus npuOOpOB HaAXOAATCS B CIECTYIONIUX MOJTO0KEHUSIX.
Ha ocunitorpage C1-1:
Jlnama3oH 4acTOT —BBIKII.
CunxpoHU3aIys —BHYTPEHHSIS.
Ocnabnenue - 1:100
VYcunenue :no X -2, mo Y — 6,5.
Ha 3BykoBoMm renepartope I'3-34:
[kana npudopa x2,
Muoxurtens x1,
Brix conpotusi -600,
Paccrpoiika — 0,
Perynuposka Beixona 0,6 (o mikasne ciesa),
[Ipenens mkan Ocnabaenne 10 V, 30 dB
[Tpu U3MEHEHNH YacTOThl TeHEPATOpa AJIEKTPOHHBIN JTy4 BBIIHCHIBAET HA
sKpaHe ocuworpada paznuuasie purypsl Jlnccaxy.

[Ipu mogave OT 3ByKOBOT0 TeHeparopa curHaia yactorou 50 ', cooTHOIEHNE

Y4acCTOT CKJIQJIbIBAEMbIX B3aUMHO TEPIICHIUKYJISIPHBIX CUTHAJIOB cocTaBiseT 1:1, Tpaek-
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TOPHUSI — DILTUTIC, OKPYKHOCTH, TipsiMast. [IpeBparenus 3tux ¢puryp Apyr B apyra 00b-
SICHSIETCS TEM, UTO YaCTOThI CKJIaJbIBAEMbIX KOJICOaHUN MOTYT OYEHb HE3HAYUTEILHO
oTyindathes. Torna pazHOCTh (a3 CKIagbIBAEMbIX KOJeOaHUN He OyIeT OCTaBaThCS 1MO-
CTOSTHHOM, a OyJIeT HEMPEPHIBHO OYCHb HE3HAYUTEIHFHO U3MEHATHCS B Iipeenax ot 0 10
2n. [Ipu 5TOM 3JUIHIIC BBIPOXKIAETCS B IPSAMYIO, OKPYKHOCTB, CHOBA B MPSMYIO U T.]I.
Jlanee, COOTBETCTBEHHO: MpH Mojiaue curuajnga yactoto 100 ' cooTHOIIEHHE
4acTOT CTaHOBUTCS paBHBIM 1:2, 150 ' — 1:3, 75 T'm — 2:3, 25 T'm — 2:1, 16,7 ' — 3:1,
333I'm—3:2,66,71'nu—3:4,37,5Tu—4:3urT.m.

4.12. Kamepronbl. Ciioxenue kosnedanuii. buenus

Ilpuéboper: nBa OIMHAKOBBIX KAMEPTOHA, MOJIOTOYEK C PE3UHOBOU MPOKIAJAKOMN.

Onvitm. MONI0TOUYKOM yJapsieM N0 KaKI0My KAMEPTOHY B OTAEJIBHOCTH. 3ByYaT
MEJIOANYHO U 0MHAaKOBO. Coo0111aeM ayTUTOPUU: TaK 3BYUYUT HOTA «J10» NEPBOU OKTa-
Bbl. Yactora 256 'L,

1. MoxHO noKa3aTh nepeayy SHEPruy aKyCTUYECKONW BOJIHOM M aKyCTHYECKUN
pe3oHaHc. I 3TOro pe30HaTOpHBIE AMMKU HAIIPaBJIsieM HABCTPEUY IPYT APYry OTBEP-
CTUSIMHU, HA HEOOJIBIIOM PACCTOSIHUU. Y 1apsieM IO OJJHOMY KaMEPTOHY. 3aTeM JaI0HbIO
racuM Kosie0aHus TOro KaMepTOHa, 10 KOTOpoMY yaapuian. CIBIIIHO, KaK 3ByYUT BTO-
poii. UToOBI yOenUThCS B 3TOM, TaCUM, HAKPBIBAs JIAIOHBIO, U BTOPOM. 3BYK SIBHO HCUE-
3aeT.

2. Tenepb AeMOHCTpUPYIOT OueHus. Ha HOXKyY
OJIHOTO KAMEPTOHA OJIEBAIOT NEPETPY30K. ITO JTOMOJI-
HUTEJIbHAS Macca, KOTOpask yMEHBIIAET YacTOTy KOJIe-

. k
Oanuit (v = 1/ — ). CHOBa 3aCTaBJIsIOT 3ByUYaTh 00a Ka-
m

MepTOHA. Ternepb 4acTOThl KAMEPTOHOB CJIETKA OTJIU-
yarorcs. [Ipu cinoxeHnn nmoydaercsi 3ByKOBast BOJIHA
C MOAYJUPOBAHHOU aMIUTHTY10H. Bo3HuKaroT OneHus.
YacroTa OMeHU — 3TO Pa3HOCTh YaCTOT CKJIa/IbIBac-
MBIX KOJICOaHUH.

OnbIT NOBTOPSIFOT HECKOJIBKO pa3, HAUUHAIOT C
TIOJIOKEHHUS «HACAJIKA BHU3Y», KAXKIbIN pa3 NepeaBUrasi HacaJIKy CHA3Y BBEPX Ha HEKO-
Topoe paccrosHue. Korja Hacajgka OKaKeTCs MPUMEPHO B CEPEANHE HOXKKN KaMePTO-
Ha, OMEHHST CTAHOBATCS OTYETIIMBO CIBIIIHBIMH.

4.13. Ob6pa3oBaHue Oerymero MMIyJibca Ha pe3MHOBOM HLIaHre. CTosA-
YyHe BOJHBI HA Pe3MHOBOM IIJIAHTe
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Ilpubopoer: pe3uHOBBIN IHYP AJIUHOU 4 — 6 M, aHKEPHBIN KPIOUOK, 3a€TaHHBIN B
JYTKY BXOZAHOU IBEPU B ayIUTOPUIO, )KEJIE3HBIN CTEPKEHD C NEPEBSIHHON PYUKOM, KO-
TOPBIM OITYCKAlOT JOCKY B ayJUTOPHHU.

Onvim. [lInyp, npuUBA3aHHBIA OJHUM KOHIIOM K KPIOUKY, IO3BOJISIET POAEMOH-
CTPUPOBATH OT/AEIbHBIN MOMEPEYHBIA UMITYJIbC, OCTYIIUN MO IIHYPY, OTPAXKEHUE UM-
yJIbCa, a TAKKE CTOAYYIO BOJIHY.

JI71st mony4ueHus omoenbHo20 UMNYIbca HYP CIIeTKa HATSITUBAIOT OJTHON PYKOU U
PE3KO YAApSIOT OJMH Pa3 [0 HEMY METAIUTMYECKUM CTEP)KHEM (HApuMep, KPIOUKOM
JUTSL OITyCKaHHUS IOCKU) PSIAOM ¢ AeprKamei ero pykoi. Ot mecra yjapa 0eXUAT ynpyrui
uMItysbC. OT 3aKpPEIVIEHHOTO Ha IBEPY KOHIA IIHYpa O€KUT OTPa’KEHHBIN UMITYJIbC.
JlexTop oOpaiaeT BHUMAaHHUE HA MMOTEPIO MOJIBOIHBI ITPH OTPAKEHUH, T.€. OTCTABAHUE
OTpaX€HHOU BOJIHBI OT Oeryteit o daze Ha 180°.

JIns nony4deHus cmosueu 60Hbl AEMOHCTPATOP OEpET IIHYP 3a HENPUBSI3aHHbIN
KOHEII, CJIETKa HAaTATUBAECT U IPUBOJUT B KoJIeOaHHE B BEPTUKAIbHON TNIOCKOCTH, CJET-
Ka MOJIKpYUMBasi, KaK JIETCKYIO CKaKaJKy. MeHss yacTOTy KoJeOaHul pyKH U HaTsDKe-
HUE IIHYypa, MOYKHO MOJIy4aTh Pa3HbIE CTOSAYNE BOIHBI — C OJJHOM ITyYHOCTBIO IIOCEpE-
JIUHE «CKAKAJIKW», C OJTHUM WJIU IBYMsI Y3JIaMH MEXKy PYKOU U KPIOYKOM B JIBEPU U
T.J.

B omnbiTe HarisaHO MOKa3aHa CBSI3b MEX/y JIJIMHOW BOJIHBI MU YaCTOTOM KoseOa-
HUH.

4.14. Boanbl Ha oBepxXHOCTH BoAbI. Hal0oneHue nurepdepeHunu
BOJIH OT JIBYX KOT€PeHTHBIX HCTOYHUKOB

Ilpuboper. YcTaHOBKa I U3YUYEHUsI BOJHOBBIX SIBJICHUN Ha MMOBEPXHOCTH BOJIBI.
DKpaH.
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Onwvim.

HanuBaroT BOJy B INTOCKYIO BAHHOUKY (KIOBETY) C MPO3PAaYHBbIM CTEKJISTHHBIM
JHOM. 3aKpeIUIsOT HA HAKOHEYHUKE JIBUTaTENsl HACA/IKY C JBYMS CTEPKEHbKAMHU, KO-
TOpbIE OYyT OJHOBPEMEHHO KacaThCs
MTOBEPXHOCTHU BOJBI.

Takum o0pa3om, depes KaKIyro Jlammna
TOUYKY OBEPXHOCTHU BOJIbI OYyAyT MpO-
XOJIUTh BOJIHBI OT ABYX KOT€PEHTHBIX
HMCTOYHHKOB.

OcBemaroT 3TU BOJIHBI JIAMIIOH,
PacnoJIOKEHHOW CBEPXY HaJl KIOBETOM.
Caet, poxoAs TOJILY BOJBI, TONAAAET
Ha 3€pKajlo, PaCHoJIOKEHHOE CHU3Y
O] KIOBETOM, a OT HEero Ha 3kpaH. Ha
AKpaHe BO3HUKAET TEHEBas JBUKYILAs-
CsI KapTUHA BOJIH. 3epkaJio

Oovacuenue onvima. Kaptuny
Oerymmx BOJIH MOXKHO C/IENaTh 3d-
cmuleuiell, HenoaBMKHON. Ecin
BCIIBIIIKY JIJAMIIBI OYyT CJI€I0BaTh Yepe3 MPOMEXYTOK BPEMEHH, 32 KOTOPBINA KaxKAbIN
rpe0eHb MEPEMECTUTCS B MOJIOKEHHUE, KOTOPOE 3aHUMaJl MPEAIIEeCTBYIOUINI rpeOeHb B
MOMEHT IpPEeIbIAYLIEN BCIBIIIKY, T.€. TOYHO Y€pe3 MEPUOJI BOJIHBI, TO IMPU KAKIOU
BCIIBIIIIKE MbI Oy/1eM BUJIETh OJHY U TY K€ KapTUHY — Kak Obl HEOJIBWKHYIO (0cmano-
BUBULYIOCS, 3ACMBIEULYI0) BOIIHOBYIO KapTHHY.
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Takoii MeToJ1 HaOIIOICHHS ABUKYIIINXCS
IPEIMETOB Ha3bIBaeTCs cmpobockonuyeckum. B
JTAHHOM YCTAaHOBKE YacTOTAa MPEPHIBAHUI CBETO-
BOT'O MTOTOKA COBIMA/IA€T C YaCTOTOM KoseOaHUui
BUOpaTOpa, KOTOPKIM BO30YXIAET BOJHBI.

UTO mMpoUCXOAUT, KOT/Ia BOJHBI OT IBYX
HCTOYHUKOB MEPEKPHIBAIOTCS?

Tawm, rie nepecekaroTcs ABa rpeOHs, 10JI-
’eH 00pa30oBaThCs «yIBOCHHBIN IpedeHby». Ha
SKpaHe BOJHOBOW KIOBETHI OJIOOHBIE «YJBOEHHBIE TPEOHI JOJKHBI 00Pa30BbIBATH
APKHUE YUACTKHU.

Tam, rie rpe6eHb OT OJJHOTO UCTOYHHUKA MIEPECEKAET BIIaIMHY OT IPYroro, BOjaa
OCTaeTCs MPAaKTUYECKU HEBO3MYILIEHHOM 1 Ha SKpaHe MOJIy4aeTcsl cepoe N300pakeHue.
Hakomnen, TaMm, rae nepecekarorcs B BIIAJAUHbI, Ha SKpaHe 00pa3yloTCsi CaMble TEMHbBIE
MecCTa.

Ha ceppix yuacTkax rpeOHU BCe BpeMs pacrojararTcs Haj BIIaJUHAMU U I10-
BEPXHOCTb BOJBI 3/1€CH IV1a/IKasl, HE BOJIHUCTAsl. DTH CUMMETPUYHO PACXOASIINEC JIU-
HUM HEBO3MYIIEHHON BOJIbI (y3J10BbIE JINHUM) BHJIHBI HA HKpPaHE.

4.15. Moaesnb Oeryuieit ynpyroi BoJIHbI — POJA0JbHON U NMONEPEYHOM.
(BomHoBast mammHa O. Maxa)

Ilpuooper. Mammna 3. Maxa — MexaHU4YecKasi MOJI€JIb BOSHUKHOBEHUS U PaCIIpo-
ctpanenus BoJiH. [llapuku Ha OMPUIAPHBIX MMOJABECAX, KOTOPBIC MO3BOJISIOT IMIApUKaM
KOJIe0aThCs TOJIBKO B OJTHOM HAIPaBJICHUHU — JIMOO BJIOJIb, INOO TOTIEPEK «OeryIen
BOJIHBI». BapuaHT moBeca MOYKHO U3MEHSTh, pa3MbIKast MJIM CMbBIKas TJIAHKH, K KOTO-
PBIM IIPUKPEIICHBI HUTH MMAPUKOB. XJIOMYaTOOyMaykHas JICHTa TPaHCIIOPTEpa IMPUBO-
JUTCS B IBUKEHUE IIKUBOM ¢ pyukoil. Ha jieHTe mepemeniaercs kapeTka, B KOTOPYIO
BCTABJISIOT JIUOO JIOTOK, TUOO MIACTUHKY.

Onpim. Ecny IaHKW COMKHYTB, @ B KAPETKY BCTaBUTh IJIACTUHKY, TO IIPU Bpa-
LIEHWH PYYKU IIKUBA U MIPOTATUBAHUM KAPETKH IJIACTUHKA 3aCTABIISIET IIAPUKN KayaTh-
Cs1 TIOIEPEK TPAHCIOPTEPA M BOSHUKAECT KapTHUHA MONEPEYHON BOJIHBI.
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Ecnu nnanku pa3oMKHYTH (IIpY 3TOM OMGUIIAPHBIN MTOABEC MO3BOJISIET IITIApHUKaM
KoJIe0aThCs TOJILKO BAOJIb TPAHCIIOPTEPA), M B KAPETKY BCTABUTH JIOTOK C JKEJI000M, TO
MIPHU TIPOTATHUBAHUHM JIOTKA KaXKbIM IIAPUK 3aXOUT B KEJI00, a 3aTEM COCKAJIb3bIBACT C
HETO0 BJ0JIb IIETIOYKH IIapUKOB. B 11ermoyke maprukoB BOZHUKAET KapTHHA OETyIIUX
CTYIICHHUH U pa3peKeHN — KapTUHA MPOI0JIbHON BOJIHBEI.

Oovacuenue onvima. B 3T01 MOJIeNY, KaK B PEaIbHOM BOJIHE, 3@ CYET MPOTATHU-
BaHUS TPAHCIIOPTEPOM UCTOUYHUKA KOJIEOAHUN UCKYCCTBEHHO CO3AETCs OJHO U3 TJIaB-
HBIX CBOMCTB Oeryuiei BOJIHbI - OTCTaBaHKeE 10 (aze KoJieOaHUM MOCIEeyONINX apH-

KOB, I/IMI/ITI/IPYIOH_[I/IX HJaCTUIbI CpCI[BI.
Yxazanue. YtoObI JTIeHTa HE IMpOoCKaJb3bIBajia IMPpU BpalllCHUX IKKWBA, €€ MOXXHO CJICTKa CMO-
YHUTh BaTKOM 110 BCEH IJIMHE nepea OnnbITOM.

4.16. Ilpenen cJabIIIUMOCTH 3BYKOB

Ilpuboput. 3sykoBoii reHepatop 1'3-34, yernmmrens 10 VII 2 -100 -102 «Dnek-
TPOAKYCTHKA», CMOHTUPOBAHHBIN B OJIM)KHEH K OKHY YaCTH JIEMOHCTPAIIMOHHOTO CTOJIA,
4 3ByKOBBIE KOJIOHKH Ha CTCHAX OOJIBIION (PU3NUECKON ayTUTOPHH.

Onvim.

[lepen HayanoM OmbITa MOJAIOT HANPSHDKEHUE HA PO3eTKy ~ 220 B B HIKHEN va-
CTH JIEMOHCTPAIMOHHOI'O CTOJIa Ha)KaTheM OeJIoN KHOIKH aBTOMAaTHYECKOTO BBIKIIIOYA-
TEeJIsl Ha IUTKE CIIpaBa OT BXOJHOU JIBEpU U3 JEMOHCTPATOPCKON KOMHAThI 2/33 B JIeK-
UOHHYIO0 ayauTopuio 2/30.

0Ob03HauerUs1 Ha pUCYHKE U NOCIe008amMeNbHOCHb ONePayuiL:

@ COGI[I/IHGHI/IC 3BYKOBOI'O I'CHCpATOpPa C YCUJIUTCIICM. Bxirouenue CIICOMaJIbHOI'O
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npoBoja 6enoro 1BeTa u 6esnoi BIIIKH B 3ByKoBOM renepatop 1'3-34.
. CoenuHeHue pa3beMa 1oJi KPBIIIKOW JeMOHCTPAIMOHHOTO CTOJIAa IPUMEPHO B
ero cepeauHe. BeTaBigioT MTEKepHYIO YacTh pa3beMa B OTBETHYIO YacCTb.

Bxirouenune 3BykoBoro reneparopa ['3-34 B cetb nepemeHHoro Toka ~ 220 B B
PO3ETKY B HUIIIE «OKHa» Mexay aynutopusmu 33/30, nmocie yero Tymoiepom
«Cetb».

BxiroueHne yCcHInTens B CETh IEPEMEHHOr0 Toka ~ 220 B B po3eTKy, CMOHTH-
POBaHHYIO Ha OJMKHEN K OKHY BHYTPEHHEH CTOPOHE JEMOHCTPAIIHIOHHOTO CTOJIA

BHH3Y.

OHOBPEMEHHO BKJIIOYAIOT JBa HUXKHUX SAIIUKA YCUJIUTENS C TOMOIIbIO TyMOJie-
POB Ha HUX.

~+220B

]
O O O O
O Q O O
8 O O O @
8 8 8 8 Yceuianren
O O O -
| | /
1'3-34
~220B ‘
N\ )
MTeKKePHBIH 6@.]135]
pa3beM B
\45 , . BIXO]]
eJIbIH POBOJ e 6 OM /

Ha 3BykOBOM reneparope ycTaHaBJIMBaIOT:

[Hxana npubopa X 2,

[Tpenenst mkan 10 B, 30 dB,

Boixonnoe conpotusienue - 60,

Mmuoxutens X 1, X10, ...

Paccrporika 0.

5. B nunaMukax mosiBisieTcsl 3ByK HU3KOM 4acToThl. Bpamast pyuky «Hacrora
Hz» nmop mxanoi 4acToT 3ByKOBOI'O T€HEPATOPA, MEJIEHHO YBEIMYUBAIOT YACTOTY 3BY-
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YaHUs 3BYKOBBIX KOJIOHOK. Korja nikana yacToT 3aKkaHYMBAETCsl, IEPEXOIAT HA CIIEy-
IOLIYIO KAy, yBeaudeHHyto B 10 pa3. Tak 10X0I4T 0 4aCTOThI, KOTOpasi Kak TOHKUN
MUCK HE BOCIIPUHUMAETCS YXOM.

4.17. AHaqmM3 3BYKOBBIX KOJIe0aHM C MOMOIIBIO ocusLIorpaga

Ilpuébopwr’ 3ByxoBoi reneparop ['3-34, yecunurens 10 YIT 2 - 100 -102 «Dnek-

TPOAKyCTHKa», CMOHTHPOBAHHBIN B OJMKHEW K OKHY YaCTH IEMOHCTPAIMOHHOTO CTOJA,
4 3ByKOBBIE KOJIOHKH Ha CTeHax Ooubioi pusndeckoit ayautopun, ocimiorpad C1-1.

Onwim. 11opsA0K BKIIFOUEHUS PUOOPOB TOT ke, 4TO B onbITe 4.12. 3aTteM ¢ BbI-

X0/1a 3ByKOBOT'O TeHEepaTOpa CUTHAJ MoaeTcsl Ha BXOH «Y» ocumiiorpada. Habmona-
eTcs CHHycoMa, U3MeHstoIast (opMy B 3aBUCHUMOCTH OT YaCTOTHI 3BYKa, CIBIIIMMOTO
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«220 B * Py o
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U3 TMHAMHKOB.

Ycemanosounvle dannvie:

I'3-34:

[Hxama nmpudbopa X 2,

[Tpenensr mkan 10 B, 30 dB,
BrixogHoe conpotusiienne- 60 Q,
Muoxutens X 1, X10, X100...
Pacctpoiika 0.

CI-1.

Jlnama3oH gactor — 7.
CuHXpoHU3aIMsI —BHYTPEHHSIA.
Awmmutyna cuaxponnsaiuu — 10.
Yacrorta miasHo — 7,4.
Ocnab6nenwue - 1:100

VYcunenne :;mo X — 1,5, mo Y — 1.
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4.18. sIBienue Jlomiepa B aKyCTHKeE

Onvim. JIeMOHCTpATOp yAapOM MOJIOTOYKA 3aCTaBIISIET 3By4aTh OJMH U3 KaMep-
TOHOB Ha PE30HATOPHOM SIILIUKE.

3areM OepeTcst pyKoil 3a pe30HAaTOPHBIN ALK KaMEPTOHA, [IOBOPAYUBAasi €ro OT-
BEPCTUEM K AYJUTOPUHU.

BhITSIHYB IIpsiMO pyKY U BCTaB OOKOM K ayJIUTOPUH, IEMOHCTPATOP HAUMHAET Jie-
JaTh Maxu KaMEpPTOHOM [0 HAMPaBJICHUIO K psJaM ciiymaTeneid u ooparno. YacroTta
MaxoB NpuUMepHO 1 Max B cekyHay. Ciiymaresn JOJKHBI YCIbILATh IEPUOIUYECKHE

HN3MCHCHUS BBICOTBI TOHA 3BYKa - ABJICHUC I[OHHepa.
3ameuanue. OnbIT TpeOyeT 3HAUUTENBHBIX YCHIINH, TIO3TOMY B )KEHCKOM HCIIOJIHEHHH JTy4IIe
HE II0Ka3bIBaTh.

InekmpomazHumuwle Ko1e0anus

4.19. 3aryxaommue KoJe0aHUA B KOJIe0aTeJIbHOM KOHTYpe

Ilpuéopwr. CrieinanbHOE YCTPOUCTBO — AEMOHCTPAIIMOHHBINA 3JICKTPUUECKUAN KO-
nebaTeabHbI KOHTYP, COCTOSIINM U3 KaTYUIKA UHAYKTUBHOCTH C BBIHUMAIOIIUMCS XKe-
JIE3HBIM CEPJIEYHUKOM, BO3JYIIIHOTO KOHJIEHCATOPA IEPEMEHHOM EMKOCTH U AEKAHOTO
Mara3zuHa conportusiienuid. Ocuusorpag C1-1.

Onwvim. CoOeUHSIOT KIEMMBI «Y» U «3eMJIsh» Ha TTaHeNr KoJie0aTeIbHOTO0 KOHTY-
pa C COOTBETCTBYIOLIMMH KJIEMMaMH Ha JIMLEBOU yacTH ocuuiuiorpada. Knemma «X»
COEZIMHSIETCS C THE3/I0M «X» B 3aIHEM yacTu ocuuiorpada. Y CTaHOBKOM yKa3aHHBIX
HUXE apaMeTPOB OCLIMILIO-
rpada 1001BarOTCs Ha SKpaHe
ocimuiorpada KapTUHKH 3aTy-
XaroIIEe CUHYCOW/IBI.
Yemanoeounwvie napamempo

Ocuurnorpatd EHJ c3aaH

ocyunnozpaga.
AMIUTATYIa CHHXP. — HYJIb.
Junanazon vactot 130.
Yacrora mjiaBHO 8.
Ocnabaenne 1:10
Vcunenne 1,5.

CuHXp. — BHYTD.
Vceunenne mo X — 1.5
Vceunenneno Y — 1.5

Janee uccnenyror BIus-
HUE KaKJ0ro U3 apamMeTpoB
Ha ObIcTpOTy 3aTyXxanus. Ciy-
[IaTeyy CIeasT 3a TeM, Kak Jie-

e @ 0 4
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MOHCTPATOp U3MEHSET 10 OUepeIn BCe TP MapameTpa: L (BhIHUMAs U BCTABIISIS CEp-
JeYHUK B Karymiky), C (moBopaunBas pydky KOHJAEHCATOpa MEPEMEHHON eMKOCTH) U R
(HabopoM Ha JeKaTHOM peocTaTe pa3HbIX compoTuBieHUH). [Ipu 3TOM HaOIIOMAIOT 32
M3MEHEHHUEM BHUJIA 3aTyXarOIIed CHHYCOUIBI.

4.20. bueHus 3JIeKTPHYECKUX CUTHAJIOB Ha ocHUJLIorpade

- —

L
Brixog 9
L 2 ~
31-10
7
CT - ] ¢ .—||I|
Brixog -

Ipuéopwr: ocuunorpad C1-1, renepatop ['3-34, reneparop 3I'-10.

Onpim. CoOuparoT cxemy corjiacHo pucyHKy. CKIaJbIBalOTCs dJIEKTpUUIECKHUE Koyieba-
HUSI OJTHOTO HAMPAaBJICHUS U OJIM3KUX 3BYKOBBIX YyacToT. KonebaHus co3aatoTcst IByMst
reHepaTopamu U nojarorcs Ha ocuuiuiorpad. Ha skpane HaOnroaaroT pe3ysibTar cio-
KEHUS KOJIeOaHuii - OueHusI.

Yemanoeounvie oannvie na npubopax.

Ha ocumnsuiorpadee: ocnadnenue - 1:100, ruana3on 4acTot — 7, 4acTOTa CUHXP. — D,
4acToTa IJIaBHO — 3, CHHXPOH. — BHYTp, ycuiieH o X — 7,6, ycunen o Y — 7.5.

Ha reneparope I'3-34: mkana npubopa - BOJIBTHI X 2, MHOKHUTENb X

10, gactoTta - 60 — 62 I';, pacctpoiika — 0, BbIX. comp. — 60 €, perys. BbIXo/1a Harp. 1o
BosbTMETpY — 0.4 B, BHYTp Harp. — BbIkiI, ipeaens mkan-10 V, 30 dB.

Ha reneparope 3I'-10: muoxwutens x10, yacrora - 1,5 neneHus mKaibl, BBIX. COMpP. —
50 Q, peryi. BbIxoja o BoasTMeTpy — 50-60, BHYTp Harp. — BBIKI, pyukH «3aTyx dB»
HE MEPEKII0YaTh.
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4.21. PesakcallMOHHbIE KOJIC0AHUA B CXeMe ¢ HEOHOBOM JIaMITO

Ilpu6opobi: 1aMIOBBIN BBIIPSAMUTEIb - HICTOYHUK MOCTOSHHOTO BHICOKOT'O HAIIPSI-
YKEHUsI, TeHEepaTop peflaKCallMOHHBIX KoebaHul, ociuuiorpad.

Onwbim. CoOuparoT CXeMy COIIaCHO PUCYHKY.

Yemanosounvle oannvle na ocyunnoepaghe: Ocnabnenue 1:100, Inamna3on yactot
30; YacroTa miaBHo 0; Ycunenue o Y -1, mo X — 3; aMIIuTy1a CHHXpOHU3AIUHU -4,
CuHXpOHM3AIUS BHYTPCHHSIS.

Kaptuny Ha ocriumiorpade MoKHO U3MEHSTh C IIOMOIIBIO PETYIMPOBOYHBIX PY-

yek R u C Ha rereparope

Ocuounmwiorpad

PenakcanmoHHBIH
JlamMnoBbIi reHeparop

BBINIPAMHTC/Ib

o — - R C -
~2,20B=200B. @ O
+

+o

Oobvacnuenue onvima. PenakcamoHHbIe KOJICOAHUS — DTO aBTOKOJICOaHUs, I
KOTOPBIX XapaKTEPHO MOCTENEHHOES HAKOTUICHUE YHEPTHH, a 3aTeM OBICTpPBIN e¢ Cral.
[ToaToMy Takue konebanust «cOpoca» mo GopmMe pe3Ko OTINYAIOTCA OT TAPMOHU-

+ — YeCKHX KoJicOaHMM.
o 0 Penakcarmmonuble K0je0aHNs B JTaHHOM
E OIIBITE BO3BHUKAIOT B CXEME C HECOHOBOMH JIaM-
ol (CM. pHcC.), KoTopas 001aaeT CBOHCTBOM
— 3KHUTaThCS TP HEKOTOPOM HarpspkeHu# Us

Y TAaCHYTh TIpH O0JIee HU3KOM HaIPSKEHUU
Ur. HeonoBas namma L BkiItoyeHa napai-
JIEJIbHO KOHJEHcaTopy. B aToi cxeme rnepu-
m— OJIMYECKHU OCYILECTBISAETCS 3apsaKa KOHACH-
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catopa C OT UICTOYHHUKA TOKA £ yepe3 conpoTuBIeHUE R 10 HanpsKeHns 3aKUTraHus
JIAMIIbI, TTOCJIE YEro JaMIia 3a>KUraeTcsl.
[Ipu 5TOM BHYTpEHHEE COMTPOTUBIICHUE
HEOHOBOM JIaMITbl CKAYKOM CTAHOBHUTCS MaJIbIM U v
yepe3 Hee HaunHaeT uaTu Tok. Konaencartop ObICT-
PO paspsbKaeTcs yepes JIaMITy JI0 HalpsKEHUs ra-
[ICHUS JIaMITbl. B 3TOT MOMEHT J1amIia TacHeT, U -
MIPOLIECC 3aps/IKU KOHIEHCATOPAa HAYHMHAETCSI BHOBD.

dopMy KpUBBIX MOIYYAIOUXCS KOJIeOaHUN HAMPSHKEHUS Ha KOHJIEHCATOPE T10-
Ka3bIBAIOT Ha ociuiorpade.

4.22. Tpaunchopmarop H. Tecabl

Ilpuébopwur: Tpanchopmarop H. Tecnsl, razopaspsanbie TpyOKH, HEOHOBas JamIia,
JIIOMHMHECIICHTHAs JIaMIIa.

Onvim. CobOupatoT TpaHchopMaTop, JIs UEro BEIHOCAT Ha IEMOHCTPALIMOHHBIH
CTOJI OCHOBaHHE TpaHCPopMaTopa ¢ YKPEIJIEHHbIM Ha HEM IEPBbIM KOHTYPOM, BCTaB-
JISFOT B THE3/10 BTOPUYHYIO KaTynikKy. [Ipr 3TOM B 3TO e THE3/10 BCTABIISAETCS T.H.
«MPOTUBOBEC» — KYCOK IPOBOJIa, BTOPON KOHEI] KOTOPOT0 CBOOOIHO MaJlaeT Ha MOJI
ayJIUTOPHH.

3aTeHsroT ayautoputo. Bxiroarot npubop B ceTh ~ 220 B uepe3 po3eTky Ha
crousie. Pazaercst XapakTEpHBIN TPECK U BOKPYT BEPXHErO KOHIIA BTOPUYHOM KAaTyIIKH
BO3HUKAET KOPOHHBINA pa3psia.

JIeMOHCTpUPYIOT CBEUEHUE OE33IEKTPOJHBIX TPYOOK, 3aII0JTHEHHBIX HEOHOM U
BOAOPOJIOM. be3anekTpoaHbie TPYOKH MOMENIAI0T B BBICOKOYACTOTHOE MOJIe TpaHCop-
Martopa Tecnbl 1 HaOII0IAIOT UX CBEUCHHE. 3aTeM HAOII0Aal0T CBEUCHUE TPYOOK C
ANEKTPOJAaMHU U CBEYEHUE HEOHOBBIX JIaMII. JIFOMUHECLIEHTHAs JJaMIla CBETUTCS B pyKax
JAeMoHcTparopa. Batka, cMmoueHHas B agupe (cnupTe), ¥ HOJHECEHHAs! K IIapUKy BTO-
PHUYHOU KaTyLIKH, 3arOpaeTCsl.

Oobvacuenue onvima.
Tpancpopmarop H. Tecnsl sB-
JII€TCSl PE30HAHCHBIM TPaHC-
dbopmaTopoM, MPOU3BOASIIIUM

BBICOKOE HaIpPsSHKEHNUE BBICOKOU
gacToTbl. OH OCHOBAH HA UC- §
II

)

I1OJIb30BAHUH PE30HAHCHBIX “'\/
CTOSTYUX DJIEKTPOMArHUTHBIX
BOJIH B KaTYIIIKaXx.

Ero mepBuynas oOMOTKa
L1 umeeT HEOOBIIOE YUCTIO —
BUTKOB U BXOJUT B COCTaB HC-
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KpPOBOTO K0JI€0aTeIbHOTO KOHTYpa, coepkariero konaencarop C u UCKpOBOM mpome-
KyToK /1. BropuuHo#t 0OMOTKO# CITY>KUT NpsMasi Katyimika Lj.

[lepBruyHasi 0OMOTKA OOBIYHO COAEPKUT BCETO HECKOJIBKO BUTKOB MEIHOTO MPO-
BOJa OOJIBIIIOTO CeYeHUs, a BTopuyHas — okojo 1000 BUTKOB MPOBOJIa MEHBIIIETO ceye-
HUSL.

[lepBruyHas KaTyIIKa BMECTE C KOHJIEHCATOPOM 00pasyeT KoieOaTeabHbIN KOH-
Typ, B KOTOPBIY BKJIIOUEH pa3psaAHUK /1. ['a30BbIi pa3psaHUK MpeICTaBIsgeT COOOM 1Ba
MAaCCHUBHBIX JIEKTPOJIa C PErYJIUPYEMBIM 3a30POM.

Tpanrcdopmarop Tecnsl, MOKa3aHHBIN HAa cXeMe, pa00OTaCT B UMITYJILCHOM PEXKH-
Mme. Ilepsas ¢haza — 310 3apsikanue KouaeHcaropa C 10 HapsbKEHUs Tpo0os pa3psii-
HuKa /1.

Bmopas ¢paza — renepaiyis BRICOKOYaCTOTHBIX KOJICOAHMI B IEPBUYHOM KOHTY-
pe. yra B pa3psgHuke — XOpOLIN TPOBOAHUK, TOATOMY KoHAeHcaTop C u kaTtymika L
1 OKa3bIBAIOTCS COSAMHEHHBIMU, 00pa3ys KoJieOaTeIbHbI KOHTYP U B HEM BO3HHUKAIOT
BBICOKOYACTOTHBIE KOJICOAHUSI.

Kpome Toro, 3ambikasi MICTOUHUK MUTaHUS (TpaHcHOpMATOp), pa3psIHUK UCKITIO-
YaeT ero U3 KOHTypa, THaY€ UCTOYHUK MUTAHUS BHOCUT MMOTEPHU B IEPBUYHBIA KOHTYP.

brarogapst s3Heprun, KOTopas cojepKajiach B KOHIEHCATOPE, B 3TOM KOHTYpE
IPOUCXOAT KoJiebaHusi. Bo Bpemsi 3TuX KojebaHuil, KOHJIEHCATOp U KaTylIka 0OMEHU-
BAIOTCS PHEPTHUEH, 4aCTh KOTOPOW paccerBaeTcs B BUJIE Terjia B oOMoTke L 1, a yacthb
CO3a€T CBETOLIYMOBBIE 3(PPEKTHI B pa3psiAHUKE.

Bropuunas katymika L, Taxxke o6pa3yer kosie0aTenbHbIA KOHTYD, /1€ POJIb KOH-
JIEHCATOPa BBITIOJIHIIOT COOCTBEHHAs MEKBUTKOBAsi EMKOCTh CAMOM KATYIIKH.

[lepBuuHas u BTOpu4Hasi OOMOTKH PACIIOIOKEHBI PSAIOM U TTOITOMY, MEXKY HU-
MU CYIIECTBYET UHIYKTUBHAS CBS3b: KOJICOAHUS TOKA B MEPBUYHON OOMOTKE BO30YXK-
natot DJ{C ¥ TOK BO BTOPUYHON OOMOTKE.

[Ipu coBmaieHNM 9acTOTHl KOJIeOaHNUH K0JIeOaTeIbHOTO KOHTYpa IMEPBUIHOM 00-
MOTKH C YaCTOTOH OJTHOTO M3 COOCTBEHHBIX KOJICOAHUM (CTOSYMX BOJIH) BTOPHYHOM 00-
MOTKH BCJIEJICTBUE SIBJICHUS PE30HAHCA BO BTOPUYHOM OOMOTKE BOSHUKHET CTOSIYAS
AJIEKTPOMArHWTHAs BOJIHA U MEXAY KOHIIAMHU KaTYIIKHU MOSBUTCSA BBICOKOE MEPEMEHHOE
HaIpsKEHUE.

Takum o6pazom, TpanchopmaTop Tecibl mpeAcTaBisieT co00 1Ba CBSI3aHHBIX
KOJIeOaTeIIbHBIX KOHTYPA, YTO M ONPEACIIICT €ro 3aMedaTelIbHbIe CBOMCTBA U SIBIISCTCS
TJIaBHBIM €T0 OTJIMYHUEM OT OOBIYHBIX TpaHchopmaTopoB. JlJis MOIHOIIEHHOM pabOThI
TpaHchopMaTopa 3TH JBa KOJeOATEIbHBIX KOHTYpPa JIOKHBI OBITh HACTPOCHBI HA OJTHY
PE30HAHCHYIO YacTOTY.

[Tpu pe3oHaHCe U3 KOHIIOB BTOPUYHOM KaTYITKK MOYKHO M3BJICKATh IJTHHHBIC HC-
KPBI, & AJIEKTPUIECKOE IOJIe BOJIM3HM KATYIIKH HACTOJIBKO CHIILHO, YTO BBI3BIBACT CBEUC-
HUE Ta30pa3psIHBIX TPYOOK.
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TpyOKH HeOHOBBIE
H BOJOpPOJHBIE

JIroMHHeCH J1aMIa

TpancdopmaTtop
H.Tecas:

~ 220B

NPOTHBOBEC

4.23. KonaeHncarop B 1ienu nepeMeHHoro Toka. Tok cMeneHus

Jamma sakaadeasna

BricokoBoasTHLIE
EBERINPAMHAT €Ik

IIpuoopwr: 1aMIOBBIN BEICOKOBOJIBTHBIN BBITIPSIMUTEINb, TAHENb C YKPEIIJIEHHON
Ha Hel OaTtapeell KOHJIEHCATOPOB U NEPEKIoYaTeNIeM, JaMIla HaKaJIMBaHUs Ha MOJICTaB-
K€, COeIMHUTENIbHbIE TTPOBO/IA.

Onwvim. CoOuparoT cxemy, Kak yka3zaHo Ha pucyHke. OObSIBISIOT Ay IUTOPUU:
«Jlamma HakanuBaHus, paccunTanHas Ha 220 B, BK/II0YeHa B 1leNb NOCTOSHHOTO TOKA
NocJieI0BaTe/IbHO ¢ KOHIeHcaTOpPoM. [luTaHue J1amMibl OCyIIECTBISIETCS OT BBITPSIMU-
Tens, KoTopselil naet 200 B, HO MOCTOSTHHOTO HANPSIKEHUSD.

3aTeM BKJIIOYAIOT BeIIPSAMUTEND B ceTh 220 B. Jlamna Ha MrHOBEHHE BCIIBIXHBAET
Y TacHET. DTO €CTECTBEHHO, TaK KaK IMOCTOSIHHBIA TOK Y€pe3 KOHAEHCATOP HE MPOXO-
JIUT, U JJaMIla HE CBETUTCHI.
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OO0bsBstOT aynuropun: «llepeknroyaem HanpaBIeHUE TOCTOSIHHOTO TOKA Yepe3
KOH/IEHCATOp U JIaMITy» (ILENKAI0T NepeKIouaTeNIeM Ha aHeau npubopos). Jlammna
CHOBA HAa MTHOBEHHE BCIIBIXUBACT.

OOBsaBIsAOT aynuTopun: «CHOBa U3MEHUM HaIlpaBJIEHUE TOKA Yepe3 KOHJIEHCa-
TOp M JJaMITy» (ILENKAIOT TaK, YTOObI BUIEIHN BCE, IEPEKIIOYATEIEM Ha TaHEIHU IpUOo-
poB). JlamIia CHOBa Ha MTHOBEHHUE BCIIBIXUBAET.

BBIKIIFOYarOT BEICOKOBOJIBTHBIN BBIIPSIMUTEND U3 po3eTku ~ 220 B. 3akopaunBsa-
IOT U30JIMPOBaHHBIM ITpoBOAOM KieMMbI + 200 B u - 200 B. OTcoenquHsIoT naneib oT
BBIITPSIMUTEISL.

C moMoIBIO COETMHUTENBHBIX TPOBOIOB BKIIIOYAIOT MMAHEIb ¢ OaTapeei KOHIEH-
CaTOPOB U JIAMIION HaKaJlMBaHus B po3eTKy < 220 B. Jlamna, BKIIFOYeHHas MOCIEA0BA-
TEJIBHO C 0aTapeeil KOHIEHCATOPOB, TOPUT HelpepblBHO. O0bsBIIOT: «KOHAEHCATOp B
L[ETIM TIEPEMEHHOT0 TOKA HE SIBJSIETCS pa3pbIBOM LIETIH.

Oobvacuenue onvima. B MOMEHT BKIIFOUECHHUSI I NIEPEKITIOYEHUS TOKA ITPOUCXO-
JUT 3apsJKa U pa3psaaka KonaeHcaropa. [lpu sToM 3apsiibl HaTeKarOT Ha OOKJIAIKU
KOHJIEHCATOpa U CTEKAIOT C HUX, HE IPOHUKAs BHYTPb KOHAEHcaTopa. ToK, MayIuii gye-
pe3 JamIly Ipu Iepe3apsake KOHJIEHCATOpa, HarpeBaeT HUTh JIAMIIBI.

UTto0b! yIpocTUTh pacueThl, MakcBesU1 BBEJ OHATUE «TOKA CMEIIECHUS», IKOOBI
TEKYLIETO Yepe3 KOHACHCATOP U SIBJISIOLIEr0Cs MPOIOJKEHHEM HACTOSILIErO TOKa IIPo-
BOJAMMOCTH B ITOJBOASAIIMX IeMeHTaxX. [0 cyTH, TOK CMEIIEHUs — 3TO IEPEMEHHOE
ANEKTPUUECKOE T0JI€, KOTOPOE PEANBHO CYIIECTBYET MEXIAY OOKIaJAKaMU KOHJEHCATO-
pa.

Ilpumeuanue. 1locie OTKJIIOYEHHS OT OCBETUTEIbHOMN CETH BbICOKOBOJIbTHO-
ro BbIIPSIMUTEJISI HeJIb351 OpaThCA 32 KJIeMMbI HA HeM M pa30uparh uenb. IT0
onmacHo! Mo:xxeT ObITH dJIeKTPUUYECKHUil yaap!

CHavajia He00X0AUMO BBIKJIIOYHMTH BHIIPAMUTENb U3 PO3€TKH, 3aTeM, BbI-
K1aB, YeM J0J1bIIe, TeM JIy4llle, 3aKOPOTHTh H30JIMPOBAHHBIM IPOBOAOM KJIEMMBbI
HA BbIX0/¢ BBINIPSIMUTEJISI M TEM CaMbIM Pa3psiAuTh ero KoHaeHcarop. Tobko no-
cJie 3TOr0 MOKHO pa3douparThb cxemy.

4.24. Ctosiuue 3JIeKTPOMATHUTHbIE BOJIHBI B IBYXIIPOBOJHOM JINHUM
(cucrema Jlexepa)

Ilpuboput. JIByxnpoBoaHas cuctema Jlexepa (mpoBoja HaTSAHYThI OMEPEK OOJIBIION
bu3HUecKoi ayAUTOPUH PSIIOM C JOCKOM ). JIaMIOBBIN TeHepaTOp He3aTyXaroIIHNX KO-
nebanuil (YKperieH Ha CTeHe ayauTopun). KapeTku ¢ mammoii HakaauBaHUSI U1 HEOHO-
BOU JIAMIIOM.

Onwvim. 1. IlogaeTcst HanpsKEHUE HA TeHEpaTop cucteMbl Jlexepa (BKIto4aeTcs
ABTOMATUYECKUU BBIKITIOUATENh B IEMOHCTPATOPCKOU ayautopuu 2/33),.
2. CraBsiTcs Ha MPOBOJIA ABE KAPETKU-TIOJI3YHKA - C HEOHOBOW JJAMIIOYKOM U JIAMIIOY-
KOM HAKAJIMBAHUS.
3. BxitoyaeTcst TyMOJ€pOM Ha CTEHE Te€HepaTop.
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4. C noMoUIpI0 CEUaIbHON YKa3KHU C KPIOYKOM MO0 0YEPEAN MEAJICHHO MepeTacKuBa-
10T KapETKH BAOJb ABYXIIPOBOJIHOM JIMHUU. TAHYTH ClIEyeT CTPOTO NapayljIebHO MPo-
BoAaM. Ecnu TSHYTHh HEPALIIUBO U OBICTPO, BO3MOKHBI ITEPEKOCHI KAPETOK, UX 3aKJIH-
HUBaHUE U najieHue. OTMEYaroT KaKuM-JI100 ClIocoOOM (HarpuMep, MEJIOM Ha JIOCKE)
MecTa 3aropanus Jammnouek. [locunThiBatOT AJIMHY O€TyIlei BOJHBI, paBHYIO yJIBOCH-
HOMY PacCTOSIHUIO MEXIY COCETHUMH MaKCUMyMaMHU 3arOpaHus JJaMIIOYeK
A=24MX2=4_8m).

5. JIexTop cooOmiaeT ayIMTOpUH 4acTOTy TeHeparopa v = 62 MI'1 u mpenjiaracT HaluTH
CKOPOCTb DIIEKTPOMArHUTHOM BOJIHBL C = Av =48-62-10° = 2,976-10°m/c..

Oobvacuenue onvima. Ecivi B HEKOTOPO# 0071aCTH CBOOOTHOTO MPOCTPAHCTBA BO30Y-
JUTH TIEPEMEHHOE JIEKTPUYECKOE T0JIe, TO, COTJIACHO Teopun MakcBesia, B 3Toi o0a-
CTH BO3HHUKAET NEPEMEHHOE MArHUTHOE I0JIE, B CBOIO OYEPEb MOPOXKIAIOIIEE Iepe-
MEHHOE BUXPEBOE JIEKTPUUECKOE T0JIE, U T.I. DTH B3aUMOCBSI3aHHBIE AIEKTPUUECKUE U
MarHuTHbIE MOJIA 00Pa3ylOT €IUHOE 3JIEKTPOMAarHUTHOE I0JIE, PACIIPOCTPaHSIOIIeeCs B
BaKyyMe cO cKopocThio = 3-10% m/c.

Ot cnocoba BO30YyXJE€HHS SJIEKTPOMArHUTHBIX BOJIH 3aBUCUT ()opMa BOJIHOBOI'O
(poHTa 1 BOIHOBBIX MOBEpXHOCTEW. B mpocTeiiem ciiydae BOJTHOBOW (PPOHT — 1uioC-
KOCTb, U BOJIHA PACIIPOCTPAHSAETCS B OJHOM HaIlpaBJICHUU.

CtpykTypa MIOCKOW BOJHBI HE U3MEHUTCS, €CIM B CBOOOJHOM MPOCTPAHCTBE, B KO-
TOPOM OHA PacCHpOCTPAHSAETCS, TOMECTUTH JIBE UJI€AJIbHO MPOBOMASIINE MJIOCKOCTH, IMa-
pajuieNbHbIe IPYT IPYry U HANPABJIEHUIO PACHPOCTPAHEHUS BOJHBI U NMEPHEHAUKYIIAP-
Hble BekTopy E. [lone Mexay MI0CKOCTSIMU OCTAaHETCSI TAKUM K€ MOMEPEYHbIM, KaK U B
cBO0OOHOM mpocTpaHcTBe (puc. 1,a).

MosxHO Tpou3BeCTH JAePOopMaIIIO
ATUX IJIOCKOCTEU TaK, KaK MOKA3AHO HA LUl i llfleif Gty g ™

. DF. = SUEA WA Y. P S
]

puc. 1,6 u 1,6. B pe3ynbTaTe MIOCKOCTH  -p =g~ —f-—|— %"-—
06paTATCs B OeCKOHEUHbIE WINHAPHL, & 7h7irrmiirbrimss P
MONEPEYHBIA  XapakTep djekrpomar- 8 7
HUTHOTO TOJII MPU 3TOM COXPAHUTCH.
CucteMa JBYyX MapajliedbHBIX MPOBO-
JTSIUX TAJTUHIPOB 00pa3yeT 08yxXnpo- -
600HYI0 NuHUIO. B TPOBONAX JIMHUU
BO3HUKAIOT MEPEMEHHbIE TOKH IMPOBO-
JTUMOCTH, KOTOPbIC 3aMBIKAIOT JIMHUU
TOKOB CMEIIICHUS, COBNAJAIOIINX C JIM- Puc. 1.

HUSMH DJICKTPOMArHUTHOTO TIOJSI, CY-

IIECTBYIOIIETO B MPOCTPAHCTBE BHE

MIPOBOIOB.

JIBe MemHbIe MPOBOJIOKH TUaMeTpoM < 1,8 MM HATSHYTHI TIOTIEPEK ayJAUTOPUHU BO3JIC
JEMOHCTpALMOHHOTO cTosa. PaccTositnue mexay mpososiokamu 10 - 15 cMm u pimHa = 9
M.

[IpoBoOIOKM MPUKPETICHBI K CTEHAM ayIUTOPUH aHTEHHBIMU OPEIIKOBBIMH H30JISTO-
pamu. Takue mpoBoaa Ha3bIBAIOT cucTemMoi Jlexepa.

8)
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Bosne nawana cucremsl nomenieH reHepatop YKB nuanazona (coxpanwiics enie
JaMIIOBBIN), yactota koToporo 62 MI'1. KonebarenbHblii KOHTYp reHepaTopa CBsi3aH C
JIEXEPOBOW CUCTEMON UHIYKTUBHO.

Ecnu nuHUS 3aMKHYyTa Ha KOHIIE IPOBOJSIIMM MOCTUKOM, TO IMPOUCXOJUT OTpa)ke-
HUE AJIEKTPOMArHUTHBIX BOJIH. OTpa)K€HHbIE BOJIHBI, CKJIAAbIBAsCh C MAaJaroUIedl BOJI-
HOMU, CO3IAI0T CIoAYUEe ITeKMPOMAZHUMHbBLE 80IHDL.

Ecnu nuHMs Ha KOHIIE KOPOTKO 3aMKHYTAa, TO HAMNPSHKEHHWE HA KOHIE JMHUU OyaeT
BCET/Ia PaBHO HYJIO, T. €. SJIEKTPUUECKOE MOJIe TaM OyIeT OTCYyTCTBOBaTh. B 3akopauu-
BAIOIIEM JIMHUIO CONMPOTHUBIICHUHN OyIeT HauOoJbIlas aMIUIUTYJla TOKa U HauOoJIbIlIee
MarauTHoe mojie. Cie0BaTeNbHO, B MMPOBOIAIIEM MOCTHUKE 00pa3yeTcsl MyYHOCTh TOKA.
31ech ke OyIeT U MyYHOCTh MarHUTHOTO TTOJISL.

DNEKTpUYECKOe MOJIe B OTPAKCHHON BOJTHE M3MeEHseT (pa3y Ha 7, T € Ha KOHIIe o0pa-
3y€TCs y3€J HAPSKEHUS U HAMIPSKEHHOCTH SIIEKTPUUYECKOTO TOJIA.

Ecnu B Gerymieit BoaHe BekTopbl E 1 H u3MeHsIOTCS CUH(a3HO, TO B CTOSYEH K-
TPOMAarHUTHON BOJIHE Y3JIbI JJIEKTPUYECKOT0 MOJIsi (HANPSIKEHWs) COBNAJANT C
MYYHOCTAMH MATHUTHOTO 10Jis1 (TOKAa) M1 HA000POT.

Jli1st oOHapy)eHus KoJaeOaHui 3JIEKTPUYECKOT0 U MAarHUTHOTO TOJIEH MOJIB3YIOT-
Csl CIIEIMANIbHBIMU KapETKaMHU-TIOJI3YHKaMU, KOTOPBIE MOTYT IIEPEMEILIATHCS BJIOJIb JIH-
Huu. Ha ogHoi u3 kape-

1' "’IBFI‘HPGEH"']HEH JTHHHHA TOK YKPEIUICH MeTJeBOM
| 30H/1, pCarupyromnm Ha
; % I MarHUTHYIO COCTABIISIO-
: : i ITYIO 3JICKTPOMAarHUTHO-
: : max M@AX  ro noms. DTO 3aMKHYTBIN
T P IR MIPOBOJIOYHBIN KOHTYD,
I'enepaTop e [ = 7 - PACIIONOKEHHBIH B TLI0C-

KOCTH JBYXIIPOBOJIHOU
JINHUH, B KOTOPBIN
BKJIFOUEHA JIAMITIOYKA
% HakaJvBaHus. B myuHo-
y CTSIX MarHUTHOTO TOJIS B
KOHType Bo3HuKaeT D/1C
MHIYKIWU U JIAMIIOYKa
3aropaercs.
HeTJIeBoii 30H] Ha npyroiu kaper-
K€ YKpEIUieHa HEOHOBasA

JaMIIO41Ka, BKJIIIOYCHHAasA MCXKAY IIPOBOAAMM. Ona 3aropacTciga B MECTax Hy‘IHOCTeﬁ
HAIpsHKCHUA, T.C. SJICKTPUYCCKOT'O ITOJIA.

HeOHOBaA JaMIIO4YKa

125



4.25. CBoiicTBA 3JIeKTPOMATHUTHBIX BOJIH

Ilpuoopwt (cMm. GoTO).
I'eneparop npubopa (1 Ha
puc.l) reHepupyet paauno-
BOJIHBI CAHTUMETPOBOTO
JuanasoHa U coOpaH Ha
ANEKTPOBAKYYMHOM JIAMIIE —
OTpakaTeIbHOM KIIMCTPOHE,
Harpy3Kou KOTOpPOro SIBJISI-
€TCsl IPSIMOYTOJILHBIN BOJI-
HOBOJI.
[IuTanue reneparopa ocy-
IIECTBJISETCS OT OJI0Ka MH-
TaHus (2).

C nomomipto pynop-
HOI aHTEHHBI MOJTYYaloT
HAIPABJICHHBINA MTy4OK
AJIIEKTPOMATHUTHBIX BOJIH.

[TpuHATHIE MPUEMHUKOM PATUOBOJIHEI ICTCKTUPYIOTCS B IIOCTOSHHBIHN TOK,
HaMpsDKEHHE KOTOPOTo MoIaeTesl Ha BXOA ycruTens (3), a OT HEero Ha ralbBAHOMETP
(4). Crpenka raibBAHOMETPA OTKJIOHAETCS MPONOPIUOHAIBHO BETUYHHE MPUXOJISIIETO
CUTHAaJA.

Onpim. BKI0YarOT KIIMCTPOHHBIN T€HEPATOP U MPOTPEBAIOT €r0 HA MPOTSHKEHUN
2 - 3 MUH. Y CTaHaBIMBAIOT PYyNOPHI MEpeatoIIeld U MTPUEMHOM aHTeHH JPYT MPOTUB
npyra Ha paccrosiauu 0,5 - 0,8 M. Perynaropom HanpspKeHHs Ha aHOJIE JIaMITbl T0OMBa-
FOTCSl MAKCUMAJIBHOTO
OTKJIOHEHUS CTPEIIKU
rajbBaHOMETpA.

OnbiT Ne 1. JIleMoH-
cTpauusi HanpaBJieH-
HOT'0 M3JIyYeHUs U
HANIPABJICHHOTO TIpHe-
Ma 3JIEKTPOMATHHT-
HBbIX BOJIH
HaOmonator ot-
YETIIMBBIA IPUEM DJIEK-
TPOMAarHUTHBIX BOJIH.
IToBopaunBasi BOKpyr
BEPTUKAIBLHOW OCH PY-
MOPHYIO aHTEHHY T€HepaTopa, HaOII0JAl0T CHaYaja ocjlabJIeHue, a 3aTeM MOJTHOE UC-

Puc. 1.
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YC3HOBCHHC IIpHUCMa IO OTKIIOHCHUIO CTPCJIKU I'aJIbBAHOMCETPA. Y66>1<):[aroTc;1 B TOM,
4TO ITPUEM ABJISICTCA HAIIPABJICHHBIM. OmnpIT IMOBTOPAIOT U C AHTCHHOM IMPpUCMHHKA.

OmnbIT Ne 2. JleMoHCTpanusi IKPAHMPYIOLIEr0 1eiiCTBUA NPOBOIHUKOB

BxmtouuB reneparop, HaOII0JaI0T OTUETIUBBIN MPUEM U3Ty4aeMbIX UM DJIEKTpOMar-
HUTHBIX BOJIH. MeIJIEHHO BHOCAT MEK/y T€HEpaTOPOM M MPUEMHUKOM METAINTUYECKUN
9KpaH (OTpa)kaTelsib) U HAOII0AAI0T MOCTENEHHOE YMEHbBIIIEHUE OTKIOHEHU S
CTpeJIKM ragpBaHoMeTpa. Korjga skpaH MojaHOCTBIO 3aKPOET PyIHOp reHeparopa,
npuemMa He OyJer.

[TOBTOPSIIOT ONBIT C 3KPAHOM M3 U30JUPYIOUIETO MaTepuana (JUCT CTEKJIa,
MJAacTHKa U T.7.). Y 0€XKAaI0TCS B TOM, UTO OH HE BBI3BIBACT HKPAHUPYIOMIETO JIEH-
CTBHUS.

OmnbiT Ne 3. OTpakeHnne 3J1eKTPOMAarHUTHBIX BOJIH

Pacnonarator reHepaTop U NPUEMHHUK TakK, YTOOBI OCH MX BOJHOBOJOB I€peceKa-
JUCh B IUIOCKOCTH MeTajinueckoro yucra (puc.l). HaOmomaroT mpuem siexTpo-
MAarHUTHBIX BOJH. YOUpAlOT oTpaxkaTedab U yOekAalTcs, 4TO MpueMa HeT. 3aMeHs-
I0T MPOBOJAILIMN SKpaH U30JUPYIOLIUM U yOEXKIAIOTCS, YTO OTPaKEHHE BOJIH IMPO-
UCXOJUT XY¥Ke.

OTHUM OIBITOM MOKa3aHO, YTO 3JIEKTPOMAarHUTHBIE BOJIHBI XOPOIIO OTPaXKAKOTCS OT
MPOBOAAIINX U XYK€ OT U30JIMPYIOIINX TOBEPXHOCTEH.

YcTaHaBIMBAaKOT aHTEHHBI T'€HEpaTopa U NpueMHHKaA 1o yriom 30° oT nepreH-
OUKYJSIpa K MIOCKOCTH OTpaXkaTess U HAOMI0JatoT SIBJICHUE OTPAXKEHUS DIIEKTPO-
MAarHUTHBIX BOJH. MI3ME€HUB yroJ 0JIHOI U3 aHTEHH, YOEXK1al0TCs, 4YTO IpUeMa HET.

[ToBTOpSAIOT ONBIT pU yriie aHTeHH 45°, 60°.

Ha ocHoBaHuM omnbiTa AEIAIOT BBIBOJ O TOM, YTO 3JIEKTPOMAarHUTHBIE BOJHBI OTpa-
KAIOTCS 110 TOMY K€ NPHUHIMITY, YTO W BOJIHBI CBETA: YIrOJ MaJCHMs PaBeH yIily oTpa-
KEHUS, IPUYEM HAINPABIICHUS NAJArOUIE U OTPaXECHHOW BOJIH M HOPMAJIX K 3€pKally
JIeXKaT B OJHOM IUIOCKOCTH.

OmnbIT Ne 4. IIpesiomiieHHe 3JTeKTPOMATHUTHBIX BOJIH
YcTaHaBIMBAarOT pyIoOpsl NEPEAAOIIEH U IPUEMHONW aHTEHH JAPYT IPOTUB Apyra
¥ HAOJII0Iat0T OTYETIIUBBINA MTPUEM DJIEKTPOMATHUTHBIX BOJIH.

BHocsaTt Mexay pynopamMu TpeyrojbHyIo npusMy u3 napaduna. Habmoaarwot
npekpaiieHue npuema. CIBUHYB pynop NPpUEMHHUKA B CTOPOHY OCHOBAaHUS MPHU3-
MBI, HAXOJAT TOUYKY, B KOTOPO HAaOJII01aI0T yBEPEHHBIN MPUEM.

OnbIT CBUAETENBCTBYET O TOM, YTO 3JICKTPOMAarHUTHBIE BOJIHBI, MPOXOsS Yyepe3
IpU3My, IPEIOMIISIOTCS, OTKJIOHSSICh OT IEPBOHAYAIBHOTO HAMPaBJIEHUS B CTOPOHY
OCHOBAHMS MPU3MBI.

OnbiT Ne 5. @okycHpoOBKa 3JIEKTPOMATHUTHBIX BOJIH

Mexay pynopaMu yCTaHaBIMBAIOT JTUH3Y U3 nmapaduna. PacctosiHue Mexay py-
MopaMu reHepaTopa u NpueMHUKA JOIKHO OBITh paBHBIM 140 - 160 cMm.
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JIuH3y HE0OX0UMO MOCTABUTh TaK, YTOOBI pynop MpUEeMHHKA OKa3ajcs B pokyce
JAuH3bl. BKitouaroT renepaTtop u y0exaarTcs, 4TO IPUEM E€CTh.

Ilepensuras NpyueMHHUK 10 AyTe MIOCTOSIHHOIO paJlyca OTHOCUTEIBHO JIMH3HIL,
yOexXAal0TCs, 4YTO €CTh OJHO MOJO0KEHUE, B KOTOPOM BEJIMUYMHA OTKJIOHEHHUS CTPE-
KM MaKCHMaJlbHasi, a U APYTUX MOJOKEHUSAX OHA PE3KO yMEHbIIAaeTca. Y OuparoT
JMH3Y U, IepeBUTasi IPUEMHUK I10 TOH ke ayre, yOeKJarTcsl, 4TO OTKIOHEHUE
CTPEJIKU HE MEHSETCH.

OmnbiT Ne 6. Ha0sronenue noJisipu-
3aMHU 3JIeKTPOMATHUTHBIX BOJIH

N3myyaemble pylmopHON aHTEHHOMN
AIEKTPOMArHUTHBIE BOJIHBI SIBIISIFOTCS
IIJIOCKO MOJISIPU30BaHHBIMU. {7151 aHanu3a
IJIOCKOCTH UX MOJISIPU3ALMU UCIIOJIb3Y-
etcst ananuzatop (1 Ha puc.2), cocros-
i U3 Habopa napauiesIbHbIX METALIU-
YECKHUX MPOBOJIOK, OPUCHTAITUIO KOTOPBIX

Puc. 2.

MOYHO U3MEHSTh

Y cTaHaBIMBaIOT TeHEPATOP U MpUEMHUK Ha paccTossHuu 50 — 70 cm, Mex Iy
HUMU PACMoJIaratoT MOJISIPU3AIMOHHBIC PEIIETKU TaK, YTOOBI TPOBOJHUKH PEIICTKU
OBLIM TapaJlIeIbHBI MEXIY CO0O0M U MapasuiesIbHbl TOPU30HTAIBHON MIIOCKOCTH.
Bxomtouaror renepatop 1 HaOJI0Ial0T MPUEM.

3aTeM OJIHY U3 PEUIETOK MEJIEHHO OBOPAYUBAIOT JI0 TOJIOKEHUSI, IEPIICHANKYIISIP-
HOTO TOJIOKEHUIO BTOPOU PELIETKHU.

Hab6nrogaror MeyieHHOE yMEHBIIICHUE OTKIIOHEHUSI CTPEJIKU TalibBaHOoMeTpa. [Ipu
B3aMMHO MEPIEHANKYISIPHOM MOJ0KEHUU MMPOBOJIOB PEIIETOK BOJHBI HE IPOXOAT U
CUTHAJl HE IPUHUMAETCS.

YOuparoT 0JIHy U3 PEIIETOK U MOBTOPSIOT OMBIT. Y 0K AAI0TCS, YTO BOJIHBI, U3JTyYa-
€Mble F€HEepPaTOPOM, MOISIPU3OBAHBI.

Oobvsacnenue onvima. Korna npoBojaokyd 00€uX pelIeToK rOpU30HTaIbHbI, TO BOJHBI
MPOXOJST YEpe3 PEIICTKHU, MPAKTUUECKU HE OCNA0IISISICH.

DTO IPOUCXOUT MOTOMY, UTO JIEKTPUUECKOE TOJI€ BOJIHBI HAIPaBJIEHO MEPIEH-
JTUKYJISIPHO K MPOBOJIOKAM PEIIETOK U HE BBI3BIBACT B HUX OBICTPONIEPEMEHHBIX TOKOB.
[TosToMy B permieTkax He MPOUCXOIUT HUKAKUX DJICKTPUUYECKUX SBJICHUN U HATUIUE
PELIETOK HE MPOSIBISAETCA.

Ecnu ke noBepHYyTh OJIHY U3 peuieTok Ha 90°, TO 3EeKTpOMAarHUTHBIE BOJIHBI HE
IIPOXOJIST YEPE3 PEMIETKU. B 3TOM cirydae 31eKTpUYECKOe M0JI€ BOJHBI NapalIeIbHO
MIPOBOJIOKAM U1 BBI3BIBAET B HUX CHJIbHBIC OBICTpOTIEpeMeHHbIE TOKH. [loaToMy pemreT-
Ka JICMCTBYET TakK K€, KaK U METAJUINYECKas IJIACTUHA U DJIEKTPOMArHUTHBIE BOJIHBI OT
HEE OTPAXKAKTCH.

Bb1600. DnekTpoMarHiTHas BOJIHA, UAYLIAs U3 PyNnopa, MOJspU30BaHa B BEPTHU-
KaJbHOM TIOCKOCTH.
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OnbIT Ne 7.
Haoronenue ntudppaxkumnu
3JIEKTPOMATHUTHBIX
BOJIH

Mexy reHepatopom
U IPUEMHHUKOM, HaXOs-
muMucd Ha pacctostiau 50 _-
-70 cM, MOMEMAIOT Y3KYIO
IMPMY, COCTOAIIYIO U3
nByx nonoc. [lepemenia-
IOT IPUEMHHUK T10 1yTe
MOCTOSIHHOTO pajiiyca OTHOCUTEIBbHO OCH IIMpMbI. HaOM0qal0T IpUeM CUTHAJIOB 3a
mupMoit. OTBIT CBUIETENBCTBYET O «3aruOaHuM» BOJIH 3a Kpasi IIUPMBI.

BceTraBndior emie 1Be MoJoCkl Ha KOHTYP peUIeTKU. Pa3IBUTAIOT MOJIOCHI TaK,
yTOOBI MEXKy HUMU 00pa3oBajack meib 3,5-4 cM. [llupunsl meneit mo Bcen qiinuHe
JIOJKHBI OBITH OIMHAKOBBIMHU (pHC. 3). MenneHHo nepeasurasi IpUeMHHK IO IyTe BO-
KpPYT y3KOU IMIMPMBbI, HAOIIOJaI0T YYaCTKH CUIBHOTO OTKJIOHEHUS CTPEJIKU TalIbBaHO-
METpa, pa3JieJICHHbIE Y4aCTKaMH, IJi¢ IprueMa oyt Het. Ha cpeqHem yyacTke Benu-

YHHa OTKJIIOHCHUSA HECKOJIBKO 6OJII>I]I€, 4UCM Ha COCCIHUX YHACTKAX.
3ameuanue. Heobxonumoe pazMenieHue npuOOpoB T0KHO OBITH OTMEUYEHO HA JICMOHCTpAIl U-
OHHOM CTOJI€.

4.26. CTtosiune 3JIeKTPOMAarHMTHbIE BOJHBI

Ilpuéboper: rerepaTop, IepeIaTINK, aHTEHHA, BBITIOJTHEHHAS B BUJIC JUTMHHON Ka-
TYIIIKH, HAMOTAHHOH B OJIMH CJIOM HAa M30JUPYIOIIEM KapKace, IPOOHUK B BUJIE POBO-
JIOYHOTO KOJIbIIa Ha M30JIMPYIOIIEH pyUKe, JIaMIla HaKaJuBaHUS U HEOHOBAS JlamIa
BKJIFOUCHBI B I1€MTb TPOOHUKA.

Onvtm. DNeKTPOMArHUTHBIC BOJHBI, PACTIPOCTPAHSISICH BJIOJIb AaHTEHHBI - KaTYIII-
KU, OTPAXKAIOTCSI OT €€ KOHIIOB M 00Pa3yrOT CTOSUUE FJIEKTPOMATHUTHBIE BOJIHBI.

[Tpu momoIM CerualbHBIX Pa3beMOB COCIUHAIOT reHepaTop ¢ nepenaryukom. K
nepegaTuYnuKy MOAKIIOYA0T aHTEHHY - KaTylmkKy. BkitodaroT cxemy B ceTb ~ 220 B.
[IpoOHuUK ¢ TaMIiaMu MPOHOCSIT CBEPXY BHU3 BJIOJIb AHTCHHBI U TIPU IMOMOIIIM KOHJICHCA-
TOpa MEePEMEHHON €MKOCTH JT0OMBAIOTCS TOTO, YTOOBI Y BEPXHETO Kpasi aHTEHHBI ObL1a
yYHOCThb HAIIPSKEHUS, T. €. 3aropejiach HeoHoBas Jtamma. Omyckas IpoOHUK BHHU3
BJI0JIb aHTCHHBI, HA0JTIOIAl0T, YTO HEOHOBAS JIaMIIa TICPUOINYECKH 3aropaercs. B Tex
MeCTax, IJI¢ 3aropaeTcsl HEOHOBAs JIaMITa, UMEIOTCS ITyYHOCTH HANPSHKCHHSI SJIEKTPO-
MarHUTHOM CTOSYCH BOJIHBI. MEX Ty TBYMSI ITyYHOCTSIMHU HAPSDKCHHSI HAXOIUTCS MTyd-
HOCTB TOKa — 3[IECh 3arOpaeTcs JaMIoyKa HaKaTHBaHHSL.
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I'enepatop

IepenaTanx

AgTenna

L TR L PR T

. Iporasosec
Konaencatop nepemeHH0H

EeMEKOCTH

4.27. Ilepenaya u npuemM 3JIeKTPOMATHUTHBIX BOJIH

Ilpubopwi: renepatop, NepeIaTuuK, ABE ITHIPEBLIX aHTCHHBI, IPUEMHAs! MTaHEeIb
C JIJaMIIOM HaKaJIMBaHUI.

Onwvim. 1Tpu moMoIIK CIENUATBHBIX THE3/ U IITHIPEH COCAMHAIOT F€HEPATOP U
nepenatuvk. Ha nepegarunke u mpueMHUKE YKPEIUISIFOT aHTEHHBI M PACIOIararoT X
HEIAJICKO JPYT OT JApyTra napajieiabHo. BKIII0YaloT B ceTh. 3aT€M IPHU IMTOMOIIU KOHJICH-
CaTOpPOB MEPEMEHHOM €MKOCTH, YCTAHOBJICHHBIX HA IJIaTaxX T€HepaTopa U NMPUEMHUKA,
TO0OMBAIOTCSI MAaKCUMAJIBHOTO HaKaJla HUTH JIAMIIOYKH, YCTAaHOBJICHHOM Ha TuIaTe IpH-

€MHHKA.
[Ipu ynaneHun nprueMHHUKaA IPUHATBIA CUTHAN Ocia0eBaeT.
AnTeHHEI

CHrsaasHan
JaMmna

EDII,I[EIICHTDP bl IepeM eHHOH
eMKEOCTH
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Yacth 5

BOJIHOBASA OIITUKA
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5.1. MuTepdepennusi ceeta. OnbiT FOHra

Ipuéboper: 6mox nazepHoro uanydatens (A = 0,63 MxM) 3 yaeOHOTO TIprOOpa
DCDD-1 «Ontukay, 670K JTUH3, ABOMHAs 1ieiab KOHra, sxpaH.

Onvim. T. FOHT — BBIJAIOMMICS aHTIMHCKUM (U3UK, OJUH U3 CO3aTeIeH BOITHOBOM
Teopuu cBeTa. EMy MpUHAIICKUT TEpMUH «MHTEepbepeHus ceeray (1802).

B onbite FOnra cBet ot CosHIla majan Ha KpaH ¢ y3Koi 1iesbio, Audparupo-
BaBILIMNA CBET IIEJ KO BTOPOMY dKpaHy € IByMs y3KuUMU 1iessiMu. OOpa30oBbIBaINCH IBa
pacxoJAIuXcs My4yka, KOTOpble ObLIU KOT€pEHTHBIMU
BBH1y OOIIHOCTH NpoucxoxaeHus. C ucrnoib3oBaHUEM
J1a3€pOB, TEHEPUPYIOLIUX KOTEPEHTHBIN CBET, MepBast 1IeJb
B onbITe FOHra okazaiach HE HY)KHOM.

biiok nazepHoro uznyyaress ycTaHaBIUBAETCS Ha
JIEMOHCTPALIMOHHOM CTOJI€ TaK, YTOOBI JJa3€PHBIN MTyYOK
OBLIT HAIPaBJICH BJOJIb CTOJIAa B CTOPOHY OT HAOII0IaTENEeH.

3aTeMHSIOT ayauTopuio. Bkimrouaror stazep. Ha me-
XaHUYECKOM OcH 0JIOKA JTa3epHOT0 U3ydaTessl yCTaHaB-
nuBaeTcs 0710k JnH3 B nojioxkenue 13 1 (uunmuuapuyeckas

e 0.2 Mm JIMH32), YeM MOJIy4aloT JUHEHHBIN HCTOYHUK CBETa. Y CTa-

b HABJIMBAIOT B JIa3epHBIN My4oK mienu FOura (1eMoHcTpa-

IIUOHHBIN 371eMeHT 2.1 13 uHTEpPEPEHIIMOHHOTO Habopa), 3aKPEIUICHHBIE Ha pelTepe
BEPTUKAIBHO - MAPAJJIEIBHO JIMHEHHOMY UCTOYHUKY CBETa. B KOHIIE cTONa B Hampas-
JIEHUHU JIA3€PHOTO MyYKa yCTaHABIMBAIOT OTpaxaromuii skpaH. [loyyaroT Ha 3KpaHe
MHTEP(PEPEHITMOHHYIO KapTUHY — TUIIMYHBIE MTapajuiesibHbie HHTEPGEPEHIIUOHHBIE TTO-
JIOCBI, KOTOPBIE TIOJIy4aOTCs IPU HAJIOKEHHUH JIBYX MTYYKOB, MPOMISAINX Yepe3 00e
IIEIU U PACIIUPUBIIUXCS B PE3YyJIbTATE JIU-
dpaxkuuu.

[Ilenn FOHra B 1aHHOM OMBITE NMpE-
CTaBJISIIOT COOOM JIBE Y3KHUX MapaieIbHbIX
HIEJIM B HEMTPO3PAYHOM 3KPaHE, PACCTOSTHUE
MEXKy KOTOPBIMU rOpa3i0 MEHBIIE PACCTO-
siHHS 10 9KpaHa, d << |.

B nipubope DCDD-1 menn FOnra C
HMMEIOT TaKue apaMeTphl (CM. puc.): X

d=02mm I=1,5-2 M.

< I

™\

N

Pacuer nokassIBaeT, 4To Ui OTUX 3Hadennii d u |
paccTostHuEe MEKAY HHTEPPEPEHIIMOHHBIMU MTOJIOCAMHU
h~ il _ 0,63-10°-15

d 0,2-10°°
HaOJIrI0AaeTCs Ha DKpaHE.

=4,725mm , KOTOPOE XOPOIIIO
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5.2. Murepdepennus ceeta. bunpuzma ®penes

Ilpubopwi: 61ox nazeproro uznydareins (A = 0,63 MkM) u3 yueOHOTO ITpudopa
OCD3-1 «Onrtukay, 610k TuH3, bunpuzma OpeHens, peuTepsl, SKpaH.

Onvim. BIOK Na3epHOT0 U3Ty4daTessl yCTAHABIMBAETCS HA IEMOHCTPAMOHHOM
CTOJIE TaK, YTOOBI JJa3€PHBIIN My4YOK ObLT HAMpaBieH BAOJIb CTOJIA B CTOPOHY OT HAOIIIO-
narener. [lepeHOoCHOM 3KpaH, 3aKpETJICHHBIN B PEUTEPE, PACIIOIATAIOT HA TPOTHUBOIIO-
JI0’KHOM KOHIIE IEMOHCTPALIMOHHOTO CTOJIA MEPIEHINKYIISIPHO K OCH MaJarolIero my4-
Ka.

bunpuzMma

ik

3aTeMHSIOT ayauTopuio. BimtouaroT s1azep. Ha Mmexanuueckoit ocu 00Ka jnazep-
HOTO U3JTy4daressi HOBOPAYMBaOT OJIOK JIMH3 B nosioxkeHue 13 1] (uunmuHapuyeckas JIMH-
3a JI1), yem mosry4aroT JIMHEWHBINA UCTOYHUK cBeTa. Ha skpane, HaOn0qa0T BEpTH-
KaJIbHYIO HIENb IPKO-KPACHOTO IBETA.

[Tocne aToro Ha paccrosiHun 10-15 cM OT s1azepa ycTaHaBIMBAIOT B peUTEpPE pac-
ceuBaronyto auH3y JI9-2 ¢ pokycHbIM paccTosareM - 6 cum (J12) u3z Habopa nuH3 npu-
6opa «CDI-1». JIuH3y 3aKperuIsitoT TaK, YTOOBI BEPTUKAIbHAS CBETAIIASCS 1IENb
IIPOEKTUPOBAJIACH HA ONTUYECKUI LIEHTP JUH3bI. [Ipn 3TOM pa3smepsl NOnepeyHoro ce-
YEHUS ITyYKa Ha 3KPAHE CYILIECTBEHHO YBEJIMYUBAIOTCS.

Hakonert, Ha paccTosHuu ~ 25 ¢M OT Jiazepa B perrtepe cTtaButcs ounpusma Ope-
HeJIsl, pesioMIIsoIee peOopo KOTOPOH yCTaHABIMBAETCS TOKE BEPTUKAIIBHO.

OOpazoBaHHas Ha 9KpaHe UHTep(EpPEHIIMOHHAs KapTHUHA UMEET Bl BEPTHKAIb-
HBIX CBETJIBIX U TEMHBIX MOJIOC (KPACHOTO IBETA).

[lepeHOCHOM SKpaH OPUEHTUPYIOT TAK, YTOOBI MMyYOK CKOJIB3UII 110 €r0 MOBEPXHO-
ctu. [Ipu s3ToM KapTHHA HHTEP(DEPEHIINN «PACTATUBACTCS» HA SKPAHE U CTAHOBUTCS
JIy4IlI€ BUAUMOM.

5.3. UuTepdepeHnus cBeTa B TOHKUX MJIeHKaX. MbLIbHBII KJIHMH

Ilpuébopwi: npoexknoHHBIN anmnapaT «CBUTI3b-ABTO», IPOBOJIOYHBINA TPEYTOJIb-
HBIW KapKac Ha IITAaTUBE, MPOSKIIMOHHBIN OOBEKTUB JIJIsl TTOTYYEHUSI U300pakeHUs
IIJIEHKU Ha KpaHe, 000pOoTHas MpU3Ma, SKpaH, CTaKaH ¢ MbUIBHBIM PAaCTBOPOM.

1
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Onvim cieyet NpoBOJUTH B 3aTEMHEHHOM ayauTopuu. [TpoBosaouHbIi Tpe-
YTOJBbHUK YKPEIUISIOT B IITATUBE B BEPTUKAIBHOM MIIOCKOCTH. [lepemeras npoekuu-
OHHBIA 0OBEKTHUB, OTYUYAIOT PE3KOE N300paKEHHE TPOBOJIOYHOTO KapKaca Ha dKpaHe.
Cocyn ¢ MBUIBHBIM PaCTBOPOM MOJIBOJIAT K TPEYTOJIBHUKY CHU3Y U IOJHUMAIOT €T0 TaK,
YTOOBI TPEYTOJBHUK 3aTSHYJICS IJICHKOU. Y OUpatoT COCYyI.

[11eHKy IpOeKTUPYIOT HA HKPaH B OTpaK€HHOM cBeTe. OObEKTUB yCTAaHABINBAIOT
Ha IyTH CBETOBOI'O Iy4YKa, OTPAKEHHOTO OT MBbUIBHOW IJICHKHU.

C nmomo1pio 00BEKTHBA MMOTYYarOT Ha
AKpAHE YETKOE U300paKEHUE MBUILHOM TIJICHKH C
[BETHBIMU MTOJIOCAMHU

Kaptuna unrepdepeniuu. Onnako nzodpa-
KEHUE TIepeBepHyTOE. Torma cTaBsT eme 000poT-
HYIO pU3My. UHTEP(DEPEHIIMH IPEACTABISAET CO-
00l psiJi TOPU30HTAIBHBIX IIBETHBIX MOJIOC, KOTO-
pbI€ ITOCTENIEHHO MEPEMELIAIOTCS BHUS.

[{BeTa nHTEphEpEHITNHU TOSIBIISIIOTCS MPEXKIE
BCETO B BEpXHEW YaCTHU IUICHKH, TaK KaK BCJIEJACTBUE CTEKAHUS )KUIKOCTH 3Ta YacTh
CTaHOBUTCSI TOHBLIE.

Oovacnenue onvima. Jlydan, OTpaXXKEHHBIE OT IBYX [MOBEPXHOCTEN TOHKOM IJICH-
KU, SIBJISSICH KOT€PEHTHBIMH, MOTYT UHTepdepupoBath. 13 ycioBuss MaKCUMyMOB MH-
TepdepeHIuu ciaeayeT, yTo AJI Pa3HbIX JJIMH BOJIH MAaKCUMYMBbI Oy TyT HA0JI10/1aThCsl
[IPU Pa3HOM TOJIIMHE MBUIBHOTO KJIMHA, BO3PACTAIONIECH KHU3Y IMPOBOJIOYHOTO KapKaca
(moJiockl paBHO# TOJIIMHBI). THTEpdepeHIIMOHHbBIE MOJOCHI OYAyT CMENIaThCS BHU3 110
MEp€ YTOHUECHUS IUICHKHU U3-3a CTEKAHUS KUIKOCTH.

Ilepen Tem, Kak MJICHKA JIOTTHET, €€ BEPXHSA YaCTh CTAHOBUTCS YepHOU. Korma
TOJIIIMHA MJIEHKU CTPEMUTCS K HYJIIO, ONITHYECKAs! PA3HOCTh XOa JIy4eil BO3HUKAET
TOJIBKO 32 CUET Pa3HbIX YCIOBHM OTpaKEHUS: OJIUH JIy4Y OTPAXKAETCS OT ONTUYECKU 0O-
Jiee TUTOTHOM cpefibl, (pa3a BOJHBI MEHSAETCS Ha T, IPYTrOoil — OT ONTUYECKH MEHEE TIOT-
HOM, u3MeHeHus (a3bl He MPOUCXOAUT. B pesynbpTaTe MeX 1y JiydaMu BO3HUKAET pas-
HOCThH (a3, paBHAs T, U OHU TaCAT JIPYT Apyra. B oTpaxkeHHOM cBeTe miieHKa OyaeT
YEPHOMU.

HpnMeqa}me. Ycnex onbITa 3aBUCUT TaKKe OT KAUeCTBA MBIJIBHOTO pacTBOpa. [H_[K nas].
Jlyuiie Bcero uCnosb30BaTh 0OObIYHOE X03siicTBEHHOE MbLI0. 100 I MbliIa Hape3at0T TOHKUMH CTPY K-

KaMH U 3aJIMBAIOT BOJOM Ha 6-8 4acoB. 3aTeM, IOMEIINBAsI, JOJIUBAIOT CTAKaH BOABI U MOIYYAOT I'y-
CTOH M IpO3pauHblil pacTBOp. M0OXHO UCIIOIB30BaTh PacTBOP MIAMITYHS 3-5 % KOHIIEHTpAIUH.

5.4. UnTepdepeHnus cBeTa B TOHKUX IVICHKAaX. 3aCThIBIINE TBepPAbIe
TUICHKH

Ilpuébopwi: npoexknoHHbIN anmnapaT « CBUTA3b-ABTO», IPOBOJIOYHBIE KAPKACHI C
3aCTHIBIIMMU TOHKUMH TIEHKAMH, MPOSKIIMOHHBIN 00OBEKTUB JIJIsl IOJTyUYeHUs n300pa-
YKEHUSI TUICHKU Ha SKpaHe, SKpaH.

Onbtm eMOHCTPHUPYIOT TOYHO IO CXEME OTbITa 5.3 ¢ MBUIBHOM TIJICHKOM, KOTO-
PYIO 3aMEHSIOT 3aCTHIBIIUMU JIEHKAMHU.
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JI71s1 M3roTOBIEHUS 3aCTHIBIINX IJICHOK [3] UCONIBb3YIOT ateToH u ket (AK-20,
AK-88) nnu nak 115 HOTTe B cooTHoleHuHt 1 : 3. B KtoBeTy ¢ BOJIOM ITOMEIIAIOT IIPO-
BOJIOYHBIN KapKac TUaMeTpoM 5-6 CM U3 MEJTHOM MPOBOJIOKH TOJIIUHON 1-1,5 MM co
CIIassHHBIMHM KOHIIaMH, 00pa3yromuMu pyuky. KoHer pyuku 10JKeH ObITh OTOTHYT B
IJIOCKOCTH, IEPIICHANKYJIIPHOMN MJIOCKOCTH CAMOT0 KOJIbIla, ¥ BHICTYIIATh 3a MPEIECIIbI
cocyna.

Ha noBepXHOCTb BO/JIbI (KUTISITYEHHOW ) HAIMBAIOT HECKOJBKO Kamesb pacTBopa (B
3aBUCHUMOCTH OT ILIOMIAJAN COCY/Ia U IIJIEHKH, KOTOPYIO XOTAT CO3/aTh).

Korga pacTBopuTenb NOJIHOCTHIO UCIIAPUTCS, HA TUICHKE MOSBIISIIOTCS 1[BETA UH-
TepdepeHIuy, U MPUMEPHO uepe3 | MUH TUIeHKa 3aCThIBAET.

[ToaBens KOJIBIIO MO/ IJIEHKY, €ro CJIeyeT MOAHATh U TAKUM 00pa3oM OTEIIUTh
IJIEHKY OT BOJbI. Kpas miieHku oOpe3atoT BOKPYT KOJblla HOXKHUIIAMH, a 3aTE€M BBICY-
MIMBAIOT B CyIIHJIbHOM HiKkady mipu t° = 60 °C B Teuenue 5-10 muH.

UToOBI yBETUYUTh CPOK XpaHEHHUS IUICHKH, €€ 11eJ1eC000pa3HOo 3aKPEIuTh Ha
CTEKJISIHHOM TIacCTUHKE pazMepoM 45 x 60 mm. Ha mpoMBITYy10 U IPOTEPTYIO TAMIIOHOM
CO CIIUPTOM MOBEPXHOCTh CTEKJIA OMYCKAIOT C BBICOTHI 1-2 CM HECKOJIBKO KalleJlb pac-

TBOpPA, KOTOPBIN pacTekaercs, 00pasys TOHKYIO IJICHKY. 3aTeM IJIEHKA BBICHIXAET.
EHIC OAWH BapUaHT M3TrOTOBJICHHUA TOHKHUX ITOJMITHIJIICHOBLIX ITJICHOK. ITommaTrnen pacTBOpA-

10T B TEIUIOM TOJYyOJIe, TIOCTIEe Yero BhUIMBAIOT HA CTEKIISTHHYIO MIacTUHKY. [locne ucnapenus Tonyosna
IUICHKY OTJIEJISIFOT BOJIOM.

5.5. Uurepdepenuns cBera. Koabua Herotona. (Ilnockas u miocko-
BBINYKJIasl CTEKJISTHHbIE MJIACTUHKH)

Ilpuboput. IIpubop Ha mTaTUBE IJIs MOTYUYCHHS U AeMOHCTpaIuu kojerr Hproto-
Ha, MPOEKIIMOHHBIN anmnapat « CBUTI3b-ABTO», MPOEKIIMOHHBIN OOBEKTUB JIJIS TIOJTy4e-
HUA N300pakKeHHsI KOJIEI] Ha SKpaHe, SKpaH.

Onbim. Cxema onbiTa IOJTHOCTHIO aHAJIOTHYHA CXEME OTbITa 5.3, B KOTOPOi
BMECTO ITPOBOJIOYHOTO TPEYTOJIbHUKA CTABUTCS TPUOOP st
neMoHcTpauuu koser] HetotoHa. SIBiieHre HaOM04at0T B OT-
paxkeHHOM cBeTe. OOOPOTHYIO TPU3MY MOKHO HE CTaBUTb.

YerpoiicTBo pubopa: B HEM COMPUKACAIOTCS JIBE CTEK-
JISHHBIC TJIACTUHKY - TIJIOCKAs U TUIOCKO-BBIMYKJIAsl, MEXAY UX
MOBEPXHOCTAMHU 00pa3yeTcss BO3AYLIHbIN KIUH. [ImacTHHKN
3aKJTIOYEHBI B OMIPaBy, CHA0OKEHHYI0 BUHTAMHU, KOTOPHIE TT03-
BOJISIFOT TUIABHO U3MEHSTh PACCTOSIHUE MEXAY ITacTUHKaMu. C
MTOMOIIBIO IIECTH PETYJIMPYIOIINX BUHTOB MOKA3bIBAIOT pac-
ITUPEHUE WU CKATHE KOJICIl TTPH COMMKEHUH W YAAJICHUH
CTEKJISTHHBIX IJIACTUHOK. ONBIT IPOU3BOJUTCS B 3aTEMHEHHOMN
ayJIMTOPUHU.
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Oobvacuenue onvima. VInteppepeHIMOHHBIE KOJIBIA SIBISIOTCS YaCTHBIM CITyda-
€M JIMHUN paBHOM TOIIMHBL. MHTEepdhepupyroT Mydku cBeTa, OTpaXKEHHBIE OT JIBYX I1O-
BEPXHOCTEMN BO3AYIIHOTO KJIMHA, BO3HUKILIETO MEKIY INIOCKON CTEKISIHHOM MIaCTUH-
KOM U IMMOJIOKEHHOU Ha HEE IUIOCKO-BBIITYKJION CTEKJITHHOMN TNIACTUHKOM.

Bmopoii eapuanm onvtma npoiie — HaOI0ICHUE BEIYT B IMIPOXO/IAIIEM CBETE.
[TpuGop nnst nemoHcTpanuu Kosier HploToHa BBIHUMAOT U3 IITaTUBA U KJIATyT Ha
peAMETHBIN CTONMK auarpoektopa «llommmoke». Ha 60bInoi skpaH IPOSKTUPYIOT
MMOBEPXHOCTh COTIPUKOCHOBEHMSI TUNIACTUHOK MpuOopa. [Toka3pIBarOT pacmmpeHue, cxa-
THE U TIepeMeIIeHre KoJiell HpIoToHa Mpu COMMKEHUN WK YIAICHUH CTCKIITHHBIX
IJIACTUHOK C TOMOUIBIO PETYJIUPOBOYHBIX BUHTOB.

5.6. UnTepdepenuus cera. Konbua Hororona. (CTekjiasiHHAS NJIACTHH-
Ka M IJI0CKO-BBINMYKJIasi JIMH3A)

Ilpuoopwr: 11nocko-BeIyKIas IUH3A, 3a)KaTas MEXKAY ABYMs ILUIOCKO - Iapal-
JENbHBIMH CTEKJISIHHBIMU IJIACTUHKAMM, TEJIMI-HEOHOBBIH J1a3ep, IEPEHOCHON HEOOJIb-
1101 3KpaH u3 0eoil BATMaHCKOM OyMaru B AEPEBSIHHON paMKe C MaJIbIM OTBEPCTUEM
nocepenrHe 3kpaHa. OnbIT MPOBOJAT B 3aTEHEHHOM ayAUTOPHUHU.

Onweim. OnelT co3nad goneHnToM A.U. JIroTeIM.

[TepeHocHOM KpaH yCTaHABIMUBAIOT B JIOKOMHY AJI Me€Ja ayIUTOPHOM TOCKU U
OIIyCKalOT BEPXHIOKO IOCKY TaK, YTOOBI OHA MOJAJIep>KUBaJIa IEPEHOCHOM 3KpaH U 3a-
KpbIBaJla BCE HEHYXHbIE AeTalau 00CTaHOBKU. JIyd ja3epa, yCTAaHOBJIEHHOIO B IEMOH-
CTPATOPCKOM ayIUTOPHUH, ITPOITYCKAIOT YEPE3 MAJIOE OTBEPCTUE B IEPEHOCHOM JKpaHE
TaK, 4YTOOBI OH 1a/1aJ1 TOYHO NOCPEANHE YCTAHOBJICHHON Ha 0OJIBIIIOM JJEMOHCTPALIMOH-
HOM cToJie JIMH3bl. Cierka nepemeltias IIacTUHKY C JIMH30M, T0OUBAIOTCS TOTO, YTOOBI
OTpakK€HHbIE OOPATHO JIy4YH MOMAa1ajdi Ha MEPEHOCHOM 3KpaH. Bokpyr oTBepcTus B
AKpaHe MOSBISAETCS UHTEPPEPEHIIMOHHAS KAapTHUHA, UMEIOIIasi BUJ KOJIBLIEBBIX MOJIOC.

Ha
AKpaHEe MOKHO
HaOJIIOAATh
MHOECTBO

. SPKO BUIHBIX
OTBE CcTHEM KOHL[EHTpHYeE-
: CKHMX KOJIEIl
Hrerotona.

CTern
njaacT

136



5. 7. ludpakuus jJa3epHOro cBeta Ha IM(PPAKINOHHON pelieTKe

Ilpubopui: renvii-HEOHOBBIN JIa3zep, TEHEPUPYIONTUI CBET Ha JJIMHE BOJIHBI A =
632,8 (kpacHas 4acTh BUIUMOTO CIIEKTpa), TOBOPOTHOE 3EPKaJIO HA MOJICTaBKe, HAOOP
IUQPPAKIIMOHHBIX pemeToK. OMBIT MPOBOAUTCS B 3aTCHEHHOHN ayIUTOPHH.

Leab onbiTa: HAOMIOAEHUE TU(PAKIIMA MOHOXPOMATUYECKOTO CBETA HA JIH-
(paKIIMOHHON pelIeTKe U 3aBUCUMOCTH MOJIOXKEHHS TU(HPAKIIMOHHBIX MAKCUMYMOB OT
nepuo/ia (MOCTOSIHHOM) U (PPaKIIMOHHON PELIETKH.

Onwvim. CBeT 0T na3epa, CTOAILETO B IEMOHCTPATOPCKOM ay/IUTOPHH, YEPES «OK-
HO» TOMAIAET B JIEKIUOHHYIO ayJIUTOPUIO HAa TIOBOPOTHOE 3€PKajo, a OT HEro0 Ha MOTO-
JOK aynutopuu (cM. puc.). Ciymarenu HabJIIOAA0T IPKOE MATHO HA MOTOJIKE.

3aTeM IEMOHCTPATOp CTaBUT Ha IYTHU CBETOBOI'O OTPAKEHHOT'O OT 3€pKaJa Jiyda
0 ouepenu AUPPaKIMOHHBIE
PELIETKH C pa3HbIM YUCIIOM
ITPUXOB HA 1 MM.

Ha noronke Habmonaer-
csl cucteMa AUppaKkuOHHBIX
MaKCMMYMOB Pa3HOTr0 MOPSIKA.
Jlerkum BpalleHHEM peLIeTKA
BOKPYT Jy4ya MTOKa3bIBaIOT, YTO

[ECHTPAIBHOE MATHO OCTACTCS J]agep
IIpY ATOM Ha Mecte. JIekTop
oOpaiiaeT BHUMaHHUE Ha U3Me- - - . Gi )

HEHUE PACCTOSHUS MEXIY MaK-
cUMyMaMu y TudpaKkIMOHHbBIX
PELIETOK ITPY U3MEHEHUH UX
Ieproa.

D¢ddexTHas kapTrHa TUdpPArupoOBaBIINX JTydeil HaOII01aeTCs, €CIU UCTIOIb30-
BaTh JIBIM OT CUTAPEThl, KOTOPHIM MOHO 0003HAUYUTH XO]I JTyUeH.

3aTeMm JIeKTOp MoBOpayuBaeT pemerky Ha 90° Bokpyr syda. Teneps audpaxuu-
OHHBIE ISITHA YT HE MOMNEPEK MOTOJIKA ayAUTOPUH, a BAOJb Hero. Crienyet Bompoc,
aJpeCOBAHHBIN CIYIIATENISIM. «A 4TO OyJieT HaOMI01aThCsl, €CIIU HAJIOXKUTh JBE PelIeT-
KM ApyT Ha apyra?» OTBeT Bcerna npaBwiibHbIN: «llepuonnueckas miockas cucrema
CBETOBBIX IATEH.

st ombiTa OEpyT ABE OJMHAKOBBIC penieTKH. [loka3bIBalOT CIIEKTPhI OT KaXA0M
PELIETKH OTIIENbHO. 3aTEM PEUIETKH HAKIAAbIBAIOT APYT HA IPYyTa, MOCTEHIEHHO MOBO-
paduBasi OT MapajuIeILHOTO HANIPABJICHUS IIeJeH 10 MePIeHANKYISIPHOTO U Ha0Ir0a-
10T TH(PaKIIHIO.

Jlextop: «CBocoOpa3HOi TUPPAKITMOHHON PEIICTKOM SIBISETCS KanpoOHOBast
TKaHb, BOJIOKHA KOTOPOUW UAYT NPaBWIbHBIMHU psaMU BAOJIb U Toniepek». Ha mytu myya
Ja3epa CTaBUTCA KYyCOK KanmpoHOBOM TKkaHu. Ha moToske HaOmoaaroT AU paKiinoOHHbIHI
«KpeCcT».

" 3epkaJio

137



Hakonelr, Ha TyTH JTy4a CTaBUTCS CTEKJIO, TTOKPHITOE CTICIIHAIIBHBIM 00pa3oM Ty-
CTO HAHECCHHBIMHU Ha HET'O PACCEUBAIOIIMMHU YacTULIAMU. MOAETUPYETCS ONTUYECKUI
(EHOMEH B TIPHUPOJIC - «TAJI0Y», CBETSAIIECECS KOIBIIO BOKPYT HCTOYHHUKA CBETA. DTO JIU-
(GpaKIMOHHOE SBJICHHE B TIPUPO/IE BHI3BAHO JICASTHBIMU KPUCTAIIAMH B 00JIaKax.

Oo6vsacnenue onvima. Jludppakuyst Ha AUPPAKIHOHHON perIeTke 00BICHIETCS
uHTep(depeHIINeH TyUyeil OT pa3InIHbBIX MeNnel pemeTku. Popmysa MaKCUMYMOB U H-
tepdepeniuu d Sin ¢ = k A, rae d - mepuo (IOCTOSIHHAS ) PEIIETKH, ¢ - YTOJI, IO KO-
TOPBIM HAOIIOAACTCS MAaKCUMYM, K - TIOPSAIOK MaKCUMyMa, A - JUTHA BOJIHEI cBeTa. Ha
OCHOBAaHHH (POPMYJIBI JICKTOP OOBACHSIET, MOYEMY C YBEIMUYCHUEM YHCIIa IITPUXOB HA
SAVHUITY JUTHHBI (T.€. ¢ yMEHBIIICHUEM TIEPHO/IA PEIIETKH ) MAKCUMYMBI PACXOIATCS
OoJbIIIe.

Vxazanue. Jlazep Hano BKIIOYUTH 3apaHee Nepes JEKIUENH U 3aKphITh BBIXO/ Jyda YeXJIOM.

5.8. Indpakuus jgazepHoro ceera Ha kpyriom sxpane. [Istho Ilyacco-
Ha

Ilpuéboper: He-Ne nazep (1), NpoeKIIMOHHBIN 00BEKTUB, PACIIUPSIONINMA J1a3ep-
HBIN My4oK (2), mpo3payHasi TUIACTUHKA C YKPETUICHHBIM Ha Hel mapukoM (3), moiy-
MIPO3PAYHBII KpaH U3 MATUPOBAHHOTO cTeKIa (4). ONBIT clieayeT MPOBOJUTH B 3aTEM-
HEHHOU ayJUTOPHH.

OmnglT co3nad noreutom A.U. JIroTeiM.

Onwim: y4oK CBETA OT JIa3epa, NoNnaaasi Ha MPOEKUUOHHBIN 0OObEKTUB, PaCILIH-
psieTcs B BUJI€ Y3KOTO KOHYCa, NaJaeT Ha IJIACTUHKY C IIAPUKOM OT MOJIIMIHUKA. B
pe3ynbTare Iudpakiuy Ha mape (34€Ch OH UTPAET POJIb KPYTIIOTO NPEMSTCTBUS) B LIEH-
Tpe TE€HU OT I11apa Bcerja OyIeT CBeTJIoe MATHO, KOTOpoe Ha3biBaeTcs naTHoM Ilyacco-
Ha. HaGmroieHre BeayT co CTOPOHBI ayTMTOPUH, TEHb U CBETJIOE MATHO BUAUMBI Uepe3
MIOJYTIPO3PAYHbIN dKPaH.

Oovacnenue onvima. Eciv Mex1y TOUEUHBIM HCTOYHUKOM CBETA U TOYKOMU
HaOJII0ICHUS IOMECTUTh KPYTJIbIM TUCK, TO OH 3aKPOET HECKOJIbKO, HalpuMep, M 1eH-
TpasibHbIX 30H ®penens. Torma ammiuTyaa cBeta B IIeHTpE TUGPAKIIMOHHON KapTHUHBI
Oynet paBHa

Am+l
2

A=A A tA—= +(Am+l Am+2+Am+3j+...zAm+l.

2 2 2
Takum 00pa3om, B LIEHTpE AUPPAKIUOHHOW KApTUHBI IIPU JTIOOOM M BCeraa Mmojay4yaeTcs

CBETJIOE MSATHO, MHTEHCUBHOCTH KOTOPOTO 3aBUCUT OT HOMEpPA MEPBOM OTKPHITON 30HBI
OpeHnens.
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5.9. Indpakuus Ha 1udppakunoHHON pelieTke B 0eJIOM cBeTe

Ilpuoopwr. [Tnanpoextop «Ilemenr» 500-A. Cnaiin co mensto. Habop nudpakiu-
OHHBIX PEHIETOK. DKpPaH.

Onvim. Bximo4aroT 1uanpoekTop B ceTh. [lepemenias 00beKTUB JUAIPOEKTOpaA C
MOMOIIbIO PETYJIMPOBOUYHOTO BUHTA KPACHOTO 1IBETA, JOOMBAIOTCS PE3KOT0 M300paxke-
HUS Ha DKpaHe Y3KOH I1eIM OT BCTaBJIEHHOI'O B IPOEKTOP Cilaija.

3arem nepeq 00bEKTUBOM MPOEKTOPA MOMENIAOT AUPPAKIUOHHYIO pemeTKy. Ee
JepKaT B pyKe TakK, 4TOOBI My4OK CBETA, BBIXOIAIIETO U3 OOBEKTHBA, MO BO3MOXKHOCTHU
IIOJIHOCTBIO MOKpBIBaJI pewmeTky. Ha skpaHe nonydaercs n3o0paxeHue memiu, o ooe
CTOPOHBI OT KOTOPOTO (LIEHTPaIbHOM O€JI0i MOJI0Ckl) pacnoyiaraTcs Iu(paKkiMOHHbIE
MOJIOCHI CIIEKTPATFHBIX IIBETOB — MAKCUMYMBI 1-TO, 2-TO U TaK Jajnee MopsaKkoB, pasjie-
JICHHbIE HEOCBEIIEHHBIMU TPOMEKYTKAMHU.

3aMeHsI0T TU(PaKIMOHHYIO PEIIETKY APYroil, ¢ MeHbIIUM nepuoaoM. Konnye-
CTBO HaOJII0/1a€MbIX OPSAIKOB CIEKTPOB M IIUPHUHA HAOJII0JaEMBIX IIBETHBIX I10JI0C
CIEKTPOB 3aBUCHUT OT YHCJIa IITPUXOB Ha 1 MM pemeTku. [Ipu ymeHbleHNH nepuoja
PEIIETKH MOJIOCHI CTAHOBATCS LIUPE.

5.10. OnpIT ¢ 30HHOH ILIACTHHKOM

Ilpubopel. 30HHas MIIACTUHKA JUIs1 aKyCTUYECKUX BOJIH COCTOUT U3 MOCJIEA0BA-
TEJIHO YEPENYIOIMXCS IPO3PAYHBIX U HEMTPO3payHbIX KoJiel. J(namerp Bcel IIacTuH-
k# 0koJ10 90 cm. [limacTrHKa U3roTOBIIEHA U3 IMTPOBOJIOYHOTO KapKaca, YETHBIE 30HbI 3a-
KPBIThl 3ByKOHEIPOHUIIAEMbIM MaTepuasioMm (0apxatom). IcTOUHUK 3ByKa - 3JIEKTPO-
JTWHAMUAYECKUN U3IIy4YaTellb, TMTAEMbIi TOKOM OT 3BYKOBOT0 reHeparopa I'3-34. Uzny-
yaTeJib [IOMELIEH B JEPEBSHHBIN SIIUK C BHYTPEHHEN 3ByKOU30sALUen. BeixoqHoe OT-
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Bepctue auameTpoM 1,5 cm. [IpuemHuKOM 3ByKa SBIsIETCS Mbe30TeNe(OH, CUTHAI OT
KOTOPOTO MOJAeTCsl Ha ocuuiuiorpad.

Onwvim. BxioualoT U3iiydartelib 3ByKa U nprueMHuK. Ha skpane ocuuiiorpada
HAO0JII0IAI0T CUHYCcOU Y. Pa3meniator Ha o/ICTaBKe 30HHYIO TUTACTUHKY MEXIY UCTOY-
HUKOM U IPUEMHUKOM 3BYKa. AMIUIUTYa CHHYCOUJAIbHBIX KOJeOaHUi BO3pacTaeT B
2-3 paza.

Oobvacuenue onvima.

30HHOM MIACTUHKOW Ha3bIBACTCS
AKpaH, KOTOPBII NEPEKPHIBAET BCE 30HBI
®peHels OAMHAKOBOM YETHOCTH, JTO MpHU-
BOJIUT K YBEJIMUEHUIO UHTEHCUBHOCTH
MIPUHUMAEMOTO CUTHaja (CM., HalpuMep,

[1]).

IIprMeHeHne 30HHBIX TUIACTUHOK '5? 0
JUIs1 CBETOBBIX BOJIH B YCJIOBUSAX JIEKIIMOH- t L P
HBIX IEMOHCTpaLUi 3aTpyAHEHO. [IooToMy ESss===
30HHAas IJIACTUHKA CO3/1aHa JUIs aKyCTh4e-
CKHX BOJIH. BBIOOp 3aKpBITHIX 30H IPOU3-
BOJIUJICSI C YYETOM TOT'0O, UTO HanOoJIbIIast yOeIUTEIbHOCTh OIbITa OyJIET B TOM Cllydae,
KOTJla 3aKpbITa LIEHTpaJIbHAsA 30HA. PacueT paanycoB 30H MPOU3BOAWICS 110 U3BECTHBIM
dopmynam. /laHHas 30HHAs MIIACTUHKA COJEPKUT ceMb 30H DpeHers, NepeKpbIThl YeT-
HbIE 30HBI, INIaBHOE (poKycHOE paccrosiHue miactuHku F = 100 cm. B onbiTe ncnonb3o-
BAJICh 3BYKOBBIE BOJIHBI € 4acTOTOM 9 KI 1.

5.11. IlonsiTHe 0 CIEKTPAJIbHOM aHaau3e. lemoncTpanus ¢pororpaduu
CIIEKTPOB

Ilpuéboper: nuanpoexrop «Ilomumokcy, porormactunka ¢ pororpadusiMu crek-
TpoB. OMBIT CeIyeT MPOBOJUTH B 3aTEMHEHHON ayTUTOPUH

Onwvtm. Ha 60Jb110#1 3KpaH MpoeKTUpyroTcs ¢poTtorpaduu cnekrpor Zn, Cu u na-
TyHd. OHU PaCIIONIOKEHBI CTIEUAIBHO PSIIOM TaK, YTOOBI BUAHO OBLIO, KaKHe Xapak-
TEpHbIE JIMHUY ITTHKA ¥ MEJIU TIOBTOPSIFOTCS B CIIEKTPE JaTyHH (LIMHK + MEIb = JIATYHb).
3aTeM OTAENBHO IEMOHCTPUPYETCS CIOKHBIN CIEKTP KeJe3a.

5.12. T'osorpamma

Ilpubopur: hoTomnacTUHKA C TOJOTPAMMOM, TeIUH-HEOHOBBIH J1a3ep, MPOCKIIMOHHBIN
00BeKTHB Ha mojicTaBke. OMbIT CIeNyeT MPOBOAUTH B 3aTEMHEHHON ayIUTOPHUH

Onwvim. Cset ot He-Ne na3epa, crosiiero B 16eMOHCTPATOPCKON ayIUTOPUU, Ye-
pe3 «OKHOY» TONagaeT Ha MPOCKIIMOHHBIN 00beKTUB. [IpOeKIIMOHHBIM O0BEKTHB Ha I10/1-
CTaBKE YCTaHABJIMBAIOT HA T.H. KIEPHIECHANKYISIPHOMY JI€MOHCTPALIMIOHHOM CTOJIE.
@opmupyeTCs pacXOIAIIUNCS JIA3EPHBIN IMyYOK.
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JIeMOHCTpaTOp MOJHUMAETCS IO CPETHUM CTYTIEHbKaM ayJAUTOPUH, IEpXKa B PY-
Kax rosiorpammy. IIpumepHo B cepenrHe norbema rojiorpaMmma OCBELIaeTcs MOJIHO-
CTBIO PACXOSALIMMCS JIA3€PHBIM ITyUYKOM.

CTyIeHTOB NPUTJIALIAIOT 110 OYEPEIU 3aTJIIHYTh B FOJIOTpaMMy CO CTOPOHBI Ia-
natomiero jgazepHoro myuka. (IIpu 3Tom Hano cTapaTecst HE IEPEKPBIBATH OO0 My4OK
CBETA).

[’ B rosiorpammy, Bce BUIAT C JPYTOM CTOPOHBI KakK Obl BUCSIIIMNA B BO3TyXe
TPEXMEPHBIN OOBEKT.

Oobvacuenue onvima. JleMoOHCTpanysi OCHOBaHa Ha SIBJICHUM IU(PPAKIMU CBETa
Ha JIBYMEpHOH CTPYKType, BO3HUKIICH B cl0e (POTOIMYIBLCUU B pe3yibTaTe nHTEpde-
PEHLMU ABYX KOTEPEHTHBIX CBETOBBIX ITYYKOB: OIIOPHOI'O U PACCESTHHOTO MPEIMETOM,
M300pakeHHE KOTOPOTro 3alIMChIBATIOCh HA TOJIOrpaMMe Ha CTaJiuH €€ U3TrOTOBJICHUS.

Ykazanue. KaTeFOpI/ILICCKI/I HEAOIIYCTUMO OpPHUCHTHUPOBATD JIa3€P TaK, YTOOEI €0 HpHMOﬁ CBCT
MOT IOacCThb B I'Ia3a HPUCYTCTBYIOIIUX B ayIUTOPHHU.

(*) 5.13. Ioasipu3anusi cBeTa MPH OTPa’KEHUH OT MOBEPXHOCTH JTHIJIEK-
TpHUKA

Ilpuoopwr. Vicrounuk ceta — nuanpoekrop JIDTHU-60 M. Manas ontnueckas
ckambs. Jnadparma. Cobuparomias imu3a. Ctona CtosieToBa. 2 YepHBIX 3€pKajia — Ha
HU3KOW U BBICOKOM MoJIcTaBKax. Manblil nosisipona. Moneins nojasipu3anuu CBeTa Npu
OTPAKECHUHU.

Onwitm. ONbIT Cle1yeT NPOBOAUTH B 3aTEMHEHHON ayIUTOPHH.

A). UepHoe TuAIIEKTPUUECKOE 3€pKajo yCTaHABIMBAIOT Ha IIyTH CBETOBOIO Myy-
ka. OTpa)KeHHBII JIy4d HAIPaBJISAIOT HA OTOJIOK UIK CTeHy ayauTopud. [lonb3ysce Ma-
JIBIM TIOJIAPOUJIOM KaK aHAJIM3aTOPOM, UCCIEAYIOT OTPaKeHHbIN yd. Bpamas nonspoun
BOKpYT JIy4a, HAOJIIOAat0T U3MEHEHHE IPKOCTH CBETOBOT'O MOTOKA BIUIOTH /10 TallICHUS
Jy4a. DTO 03HAYAET, YTO OTPAKEHHBIN OT MOBEPXHOCTU JUAJIEKTPUKA CBET MOJISPU30-
BaH.

b) Ecnu cnoxuth BMecTe 8-10 CTEKJIIHHBIX MJIACTUHOK (T.H. «cTona Cromero-
Bay), TO MPHU MaJE€HUU HA HUX CBETa MO/ yriioM bprocTepa u mpoiueammii, 1 oTpaxxeH-
HBIN JIyYM OKQKYTCS MPAKTUYECKHU MOJHOCTHIO NOJISIPU30BaHHBIMU. 1103TOMY CcTOMa
CroneroBa MOXKET CIIy’KUTh B KQUECTBE MOJISAPU3ATOPA U AHAIIM3ATOPA, KaK B OTPAKEH-
HOM, TaK U B IPOXOJSIIEM CBETE.

Omnpasa ctonbsl CTONETOBA CITYKUT JUIsl YCTAHOBKH €€ noJ yrioM bproctepa.

Ha ontrueckoii ckambpe yCcTaHaBIMBAKOT cTony CTOJE€TOBa, KOTOpas ACJIUT Jy4
HA JIBa — IPEJIOMJIEHHBIA U OTpaKeHHBIN. [[0Ka3bIBaIOT, YTO OTPAKEHHBIA U IIPETOM-
JICHHBIHN JIyYH MOJISIPU30BAHBI BO B3AUMHO MEPIIEHAUKYIISIPHBIX IUIOCKOCTSX. JlJIst 3TOTO
CHOBA UCIIOJIb3YIOT B KQUECTBE aHAJIN3aTOPa MAJIBINA MOJISIPOU B onipase. JlencTBus
AHAJIOTMYHBI CIIy4aro A).

B). bonee ciioxHbIi BApUAHT ONbITA — B KAYECTBE aHAIM3AaTOPA UCTIOIb3YETCS
YEPHOE IUAJIEKTpUUECKOe 3epKano. [IepBas yacTh onpiTa — HCCIIETOBAHUE TIPEIIOMIICH-
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HOT'O CTOTION CBETa. Y CTAaHABJIMBAIOT YEPHOE 3€PKaj0 HAa HU3KOM MOJCTaBKE TaK, YTOObI
Ha HETrO MaJaJl RPeloMIAEHHbLI CHONOU JIyY.

OTpaXeHHBI! OT YEPHOTO
3epKaJia JIyd HaIlpaBJIsIOT HA CTEHY l[
WIH TOTOJIOK ayJUTOPUU (CM. puUC).

Ha Hux oOpa3yercs cBeTI0€ NATHO. JI
OTpaskeHHBIN OT CTOIBI JIy4 3aKpPbI-

BAIOT KAPTOHKOM, YTOOBI HE MEIIAJL. ¥ h
Ochlo0 BpallleHUs 3epKaa CIIyKUT
HaIlpaBJICHUE MaIAIOIIETr0 Ha HETO (I |
CBETOBOrO nyuka. [lToBopaunBas Ctoma 3 epKaJIo
3epKaJio BJIEBO U BIPABO BOKPYT

OCH, HaOMIOJAI0T U3MEHEHHUE SIPKOCTH MsITHA. MaKCUMyM Ha CTeHaX ayJAUTOPUHU, MUHU-
MYM - Ha MOTOJIKE (Ha pUCYHKE BUIHO, UTO B OTPAKEHHOM OT 3€pKaJia Ha MOTOJIOK JIyde
HET KoJIeOaHW, NEPIEeHIUKYIIPHBIX TJIOCKOCTH MaJCHUS).

Bropas gacTs omnbiTa — HCCIEA0BAHUE OTPAKEHHOIO OT CTOIIBI CBETA. Y CTAHAB-
JMBAIOT YEPHOE 3€PKajI0 Ha BBICOKOM MOJCTaBKE TaK, YTOObI HA HETO MaJall Ompaix;ceH-
Hblil om cmonwl ny4. [IpenoMileHHbIN TyY 3aKpbIBalOT KapTOHKOW. Bpaias 3epkaiio,
BHJIMM, YTO MHTEHCUBHOCTb OTPayKEHHOTO JIy4a U3MEHSIETCSI — MAKCUMYM Ha CTEHE,
MUHHMYM — Ha MOTOJIKE ayJUTOPHUH.

Oovsacnenue onvima. Ilpomeammii
Yyepe3 CTOIly CBET MOJIAPU30BaH TaK, UTO
KOJIeOaHHsI CBETOBOI'O BEKTOPA MPOUCXO-
JST B TUIOCKOCTHU MAJI€HUS.

OTpaxeHHBIN OT NOBEPXHOCTH JIH-
ANEKTpHUKa (CTEKISHHOMN MIIACTUHKHU CTO-
bl MJIM TOBEPXHOCTH YEPHOTO IU3JIEK-
TPUYECKOTO 3€pKajia) CBET MOJSIPU30BaH
TakK, 4TO KOJIeOaHUsI CBETOBOTO BEKTOpa
IPOUCXOJAT NMEPIEHIUKYIISIPHO TIIIOCKO-
CTH NaJICHMUSL.

3epKaJio, HOCTaBJICHHOE NOJT YTIIOM

bprocrepa, orpaxkaer
TOJIBKO T€ KOJIcOaHMSI, KO-
TOpPbIE EPIEHAUKYJISPHBI
MJIOCKOCTH TaJICHUS CBETA
Ha 3epKalio.
DTO 00CTOSITENb-

CTBO 00BsCHSIET 00a Bapu-
aHTa OIIBITA.

IIpumeuanue. OnbIT
co ctonoi CToyieToBa U
YEPHBIM JUDJICKTpUYe-
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CKUM 3€pPKaJIOM CONIPOBOXKIAACTCS AEMOHCTPALMEN MOde1U, HA KOTOPOU MMOKa3aHa Mo-
JIIpU3aIs Jydeu 10 U TOCJe OTPAKCHHUS.

(*) 5.14. JIpoiinoe JydenpesomMiienne B KPHCTALIAX HCIAHACKOIO IIIA-
Ta

Ilpubopuer: ontryeckas CKaMbs, TPOCKIMOHHBINA (DOHAPH, J1Ba KpHCTAJLIA HC-
JIAHJICKOT0 1IIaTa B OIIPaBax, MaJbli MOJIAPOUL, HUKOJIb, JKPaH.

Onwvitm. OnbIT clienyeT NPOBOAUTH B 3aTEMHEHHOU ayauTopuu. Ha cenuanbsHyro
(MaTyr0) ONTUYECKYIO CKaMbIO YCTAHABIMBAETCS KPUCTAJI CIAHACKOTO 1INaTa B
onpase. [Ipy mpoxok1eHNN Yepe3 HEro CBETa OT MPOEKUUOHHOr0 (hoHAPs MPOUCXOIUT
pacuUIeIIEHHE CBETOBOIO JIyya Ha JBa - OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH, KOTOPbIE
MOJISIPU30BaHbl BO B3aUMHO MEPIEHIUKYISIPHBIX TUIOCKOCTSX.

Jlyuun nmagarot Ha 60JbII0M SKpaH. Ha sxpaHe BUIHBI 1Ba CBETOBBIX ISITHA. DTO
cJie/ibl OOBIKHOBEHHOT'O U HEOOBIKHOBEHHOT'O JIyUEH.

3aTeM BpalllatoT KpUCTaJUl 1IaTa B onpaBe BOKPYT Jiy4ya. Kpucrann mmnara opu-
E€HTUPOBAH U 3aKPEIUIEH B ONpaBe TaKUM 00pa3oM, UTO MPU BPaAIICHUU ONPaBbI OJIUH U3
Jqy4el ocTaeTcsi Ha MecTe (OOBIKHOBEHHBIN), IPYTroi ABUKETCS IO OKPY>KHOCTH BOKPYT
Hero (HeOObIKHOBEHHBIN ).

Ilepsvi sapuanm onvima. llongpuzanuro Jiyyer MOKHO IPOBEPUTH. JleMoHCcTpa-
TOP (WK JEKTOP) MOAXOAUT BIUIOTHYIO K OOJIBIIOMY 3KpPaHy U UCCIEAYET KaXJI0€ U3
CBETOBBIX MATEH MOBOPOTOM MAJIOr0 MoJisipu3aTopa. Manblil mosiipu3aTop AepxkaT Ha
BBITSIHYTOM pyKe OJIM3KO K 3KpaHy HACTOJIbKO, YTOOBI €ro MPOEKIUs OblIa YETKO BUAHA
Ha sKkpaHe. O0a myya MOKHO noracuTh. ClenoBarenbHo, 00a OHU MOJISIPU30BaHbL, TPU-
YeM BO B3aUMHO NMEPHEHANKYJISPHBIX HANPaBICHUSIX.

Bmopoii eapuanm onvima. Ha ckaMbro TONOJHUTEIBHO CTABUTCS HUKOJb. 31ECh
OH UTPAET pOoJib aHAIU3ATOPA U 3aMEHSET MAJIbIM MOJISPOUT MPEIBIAYIIETO OMbITA.
Bpaiast HuKob B ompaBe, racsT 1o odepeau 00a Jydya U IpUXOIST K TOMY K€ BBIBOJLY,
YTO U B IEPBOM BAPUAHTE OIIBITA.

(*) BAMEYAHHE.

DTOT U PSAI APYTUX OMBITOB, 0003HAYEHHBIX 3BE3/I0YKON, MHTEPECHBI B UUCTO HC-
TopudeckoM riaHe. CoBpeMeHHast TEXHUKA (DU3UUECKOT0 HKCTIEPUMEHTA BMECTO HUKO-
JIe UCIIOIB3YET NoISIpouabl. KpucTaisl mnara sBisitOTCs papuTeTaMu, COXPaHUBILIN-
mucs, Harpumep, B HTY «JlHenpoBckas nmosmrexHukay. [lomaraem, 4To OnbITH C KPU-
CTaJUlaMU IITaTa U HUKOJIIMU MOHO TIOKa3bIBaTh TOJIBKO MPU HAJTUYUU OOJIBIIIOTO
y4eOHOT0 BPEMEHHU U COOTBETCTBYIOIIETO YU4EOHOTO T1aHa (TPEXCEMECTPOBBIN YHUBEP-
CUTETCKHUH KypC).
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(*) 5.15. Moaenb npu3Mbl Hukoas

JleMoHcTpUpyeTCst OoJibliasi CTEKIITHHAS MoAeNb mpu3Mbl Hukoss. [Ipuzma
nzobperena Y. Hukonem B 1828 r. HatypanbHas npu3ma U3roTaBIuBaeTCs U3 UCIAHI-
CKOro mmara. MoJiesib JaeT NpoCTPAaHCTBEHHOE MPEICTABIEHUE O PACTIOJIOKEHUN CEUE-
HUA B mpu3Me Hukoust, 0 Xo71e OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JTyYeH U UX TOJIsI-
pu3aIuu.

PusnyecKkre NPUHIUIIBI
pabOThI MPU3MBI OITUCAHBI B
yueOHHKax, Harpumep, [1].

(*) 5.16. Hoasipuzauus cee-
Ta. [IpoBepka 3akona Ma-
JIIOCA € MIOMOIUBIO IBYX HH-
KoJIei

Ilpuoboper. Manas ontuye-
CKasl CKaMmbs. /[Ba HUKOJIS B

A onpasax. Peliteprsl. OcBeTUTEID.
B OKpaH.
S Dl Onwpim. OnbIT ciexyeT
: - MIPOBOJIUTH B 3aTEMHEHHOM ayau-

Topuu. Ha onTH4eckyro ckambo
CTaBAT OJIMH 3a IPYyTUM J1Ba HU-
KoJsi. OHM UTParoT POJIb NMOJISIPHU-
3aTtopa M aHaim3aTtopa. Bxiroua-
10T ocBeTuTENb. Ha skpane
HaO0JII0AK0T cBeTIoE NATHO. [Ipy BpalieHnn 0JTHOro U3 HUKOJIEH BOKPYT Jydya B COOT-
BETCTBHMHM C 3aKOHOM Maitroca 1oje 3peHust NOCTEIEHHO 3aTEMHSETCS [0 MTOJHON TEM-
HOTBI ITPU CKPEILICHHBIX HUKOJISIX.
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5.17. CBoiicTBa nmoJisipu30BaHHOro cBeta. IlpoBepka 3akona Masioca ¢
MOMOIIbIO IBYX MOJISAPOUI0B

Ilpuoopwr: nuanpoextop «Ilonmmtokcy, 00NbIION U MaJIbIA MOJASPOUIBI, CIICIIH-
aJbHBIN JAEpKATENIb MAJIOr0 NOJAPOUAA, SKpaH. OMbIT MOBOAAT B 3aTEMHEHHOM ayUTO-
5158

Onwvitm. Buavaiie Ha OOJBIION SKpaH ayIUTOPHUH, PACTIOIOKEHHBIH 3a JOCKOM,
POEKTUPYIOT €CTECTBEHHBIN CBET OT npoekTopa «llomumtokey. JlemoHcTpaTrop 6epeT B
PYKY MaJIbIil IOJISIPOUI, TOJAXOUT K DKPAHY U MPHUOIUKAET MaJIbIN TOJIIPOU]T K DKpaHY
HACTOJILKO, YTOOBI MOJTYYUTh €ro YETKYIO Mpoekiuto. CBET, MpOoIIeAIni Yepe3 Mallbli
ITOJISIPOMJT HA DKPaH, UMEET 3€JICHOBATHIM OTTEHOK 3a CUET CEJIEKTUBHOIO YaCTHYHOTO
ITOIVIOLIEHHUS CBETA IJIEHKOU MOJIAPOUA.

JleMOHCTpaTop BpalaeT Majiblid MOJIPOU BOKPYT HAIIPABIEHUS CBETOBOTO I10-
TOKa. AyIUTOPUS BUIUT, YTO U3MEHEHHSI HHTEHCUBHOCTH CBETA He NPOUCXOOUM.

3aTeM Ha SKpaH NPOEKTUPYIOT MOJAPU30BAHHBIN CBET. JJ1s1 3TOr0 Ha MpeaMeT-
HBIW CTOJIUK MpoekTopa «Iloauimoke» KIanyT miacTuHy nojaspouaa pasmepom 20 X
30 cM OT NOJSIPU3aLMOHHOTO MUKPOCKOIIA.

JleMOHCTpaTop NOBTOPSIET TE K€ MCCIEIOBAHUS CBETA MAJIbIM HOJIIPOUIOM.
CiymaTtenu BUIAT, YTO NOJSIPU30BAHHBINA CBET MOKHO MOTYIIUTH BTOPHIM MOJIIPOU-
ZIOM.

L—\L | MaJbii I

Af)  noasponn

Boapmoi F—V

NOJIIPOH] e —
4-?" '1

s CrnenHa/JbHbIH
| < aep:KaTeIhb
Jduanpoexrop ‘

"Hoauarwkce"

[V A

5.18. UnTepdepeHnus noasipu3oBaHHbIX Jy4ei

Ilpubopur. nuanpoekTop «I1oarIroKcy, OONBIION B MaJIBINA MOISPOUIBI, CIICIIH-
ANBHBIN JIepKaTeNh MAJIOTO MOJSPOUIA, CIIOISTHBIC KPYKKU, 0a00YKa U3 CIIOJIbI, DKPaH.
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Onwtm. OnbIT NOBOJAT B 3aTEMHEHHOM ayauTopun. Ha mpeaMeTHbIi CTOJIMK
JAUANpOeKTOpa KiaayT O0JIbLIYIO IIJIACTHHY HOJSPOUa, CBEPXY KOTOPOIO CTaBsAT Aep-
’KaTelslb Majoro nojspouaa. Ha mnactuny 60sp1ioro noysipoua noj AepkKaresb Mo-
MEIaloT 110 0YEPEIn: KyCOUYeK MUHEpaJia CJIIOABI,
CTEKJISIHHYIO IIJJACTUHKY C HAKJICEHHBIMU CIIOASTHBIMH
KPYKKaMu, QUrypky 0a004KH, BEIPE3aHHYIO U3 CITIO-
IBI.

C nomol1pi0 00bEKTUBA TUANPOEKTOPA HACTPaU-
BAIOT YETKOE M300paKECHUE CIIOTHBIX KPYKKOB Ha
OOJIBITIOM JKpaHE.

3areM BCTaBISIOT B OTBEPCTHE JIEPKATENsI MAJIbIiA
nosisipous. Ha sxpane mosiBnsieTcst IBETHOE U300paxe-
HUE CIIIOASHBIX KPY>KKOB. [ToBOpaunBas mainbiit moisipoust Ha 90°, HaOM01a10T, KakK
OKpacka Kpy>KKOB CJIIOJIbl U3MEHSETCS Ha JOMOJHUTENBbHYIO (JIOMOTHUTEIbHBIMU SIBIISI-
I0TCA LIBETA, MPU CMEIICHUH KOTOPBIX BOZHUKAET OEIIbIH 1IBET).

Oovacnenue onvima. 11onapr30BaHHBIN TPU TOMOIIH
00JIIIOTO NOJSIPOUAA OEINbI CBET, IPOXO/S CIIOISHBIE CIIOU, UC-
IBITHIBAET JBOMHOE JTy4deIpeioMIICHUE, pa3IelisasiCh Ha JIB€ KOMIIO-
HEHTHI - 0OBIKHOBEHHYIO U HEOOBIKHOBEHHYIO. MallbIii IOJIIPOU I,
UTPAIOIINIA POJIb aHATTU3ATOPA, BHIJEISACT U3 KAXKI0M KOMIIOHEHTHI
TE€ COCTaBJISIONINE, BEKTOpa £ KOTOPHIX MapaljiebHbI IIIOCKOCTH
aHaJIM3aTopa; pe3yNbTaT HHTeP(HEPEHIINH YTUX KOMIOHEHT U
HaOmroaaeTcs Ha 3kpane. L{BeTa nHTepdepeHnn 3aBUCAT OT TOJIIIUHBI CIIOASHOTO
CJ10s1, pa3HOCTH TTOKa3aTeseH MpeIoMIICHUS 1J1s1 OOBIKHOBEHHOTO Y HEOOBIKHOBEHHOTO
JTy4ei, a TakyKe AJTMHBI BOJIHBI A IA0IIETO CBeTa. TOJIIMHA CJAIOISIHBIX KPY’KKOB B
pa3HBIX MECTax IUIACTUHKU pa3Hasi, IOATOMY Ha SKpaHe HAOII0AaeTCsa CucTeMa MoJI0C
paBHOM TONIIMHBL. MUHUMYM B UHTEPHEPEHIINN HA OJHOM U3 IJIUH BOJIH, BXOJSIINUX B
cocTaB 0eJIoro cBeTa, 03Ha4aeT MaKCUMYM OCBEILEHHOCTH B I[BETE, JOTOJIHSIIOLIEM
NEepBYIO BOJIHY A0 6enoro. [1oaToMy npu OCBELIEHUH CIIOSHBIX KPYKKOB O€JIbIM CBE-
TOM Ha dKpaHe HaOJII0AI0TCS IBETHAS KapTHHA.

5.19. UckyccTBeHHas1 aHU30TPONUsA. ONBITHI ¢ IVIACTHHKAMU H
MO/IeJISIMU, IOMEIIeHHbIMHU MEK1Y CKpellleHHbIMH MOJISIPONIaMHU

Ilpubopur. nuanpoexTop «Iloammrokcy, O0NBIION M MBI IMOISIPOUIBI, CIICITH-
aJbHBIN JAepKaTellb MaJIOro MOJIAPOuIa, HAOOp MPO3payHBIX MOJIEEH U3 TUIEKCUrIaca u
SMOKCUIHOM cMOJIbI (Oalika, TiacTuHKa, pepma MocTa), 3kpaH. OnbIT TOBOIST B 3a-
TEMHEHHOU ayJUTOPUMU.

Iean onbiTa. IToKa3aTh, Kak B MU30TPOMHBIX IIPO3PAYHBIX TEIAX MO ACHCTBUEM
MEXAHUYECKUX HAIPSHKEHUM BO3HUKAET IBOMHOE JIYUYETIPEIIOMIICHHUE.

Onwvim. ONBIT IOBOJST B 3aTEMHEHHON ayIMTOpUHN. BKIIIOUAIOT AUANIPOEKTOD,

KJIAyT HA €r0 MPEAMETHBIN CTOHMK OOJBITION MOSIPOU]I, 2 Ha HETO — CIEIUATbHBIN
JiepkaTenb. B OKOMIKO epykaTelis moMenaroT Majiblid mosipous;. Takum oOpazoMm, Ha
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AKpaH MPOEKTUPYETCS CBET, MPOIICAINNA yepe3 /iBa noisiponsa. Cxema pacmnosioKEHUs
npuOOpPOB MOKa3aHa Ha PUCYHKE K OMbITY 5.17.

Mexay crienManbHbIM JIepKaTeIeM U OOJIBIIUM MOJISIPOUIOM MOXKHO MOMEIATh
pa3uYHbIC IJIACTUHKU U JPYTUE MPO3payHbIE MPEAMETHI.

1. Ha Gosnb1ioit mossipou; o1 AepKaTeilb NOMENIAI0T MIIACTUHKY U3 YyBCTBHU-
TETHLHOM ONTUYECKOM TIaCTMACCHI (Ba BapuaHTa — IJIEKCHUTIIac O0EI0To IBETa U AMOK-
CUHAs CMOJIA )KEJITOTO 1BETA), KOHIIBI KOTOPOU 3aKPEIUICHBI B 000HWMBI C XBOCTOBHKA-
M.

[IpenBapuTenbHO yOUPAIOT MAJTBIA MOJISIPOU M C TIOMOIIBI0 0OBEKTHBA Ha
AKpaHe MOJIYIar0T YeTKoe n300pakeHue TiacTUHKU. CTaBIAT Ha MECTO MaJIblid TIOJISIPO-
U] ¥, TOBOPAYUBAs €ro, TOOMBAIOTCSI MUHIMYMa OCBEIIEHHOCTH U300paKeHUS Ha
JKpaHe.

3areM XBOCTOBUKH IMOCTENEHHO CKUMAIOT Nanbiiamu. [lnactunka
[P 9TOM PACTITUBACTCS B BEPXHEH YACTH U COKMMAETCs B HUKHEH ya-
ctu (u3rud). HegedopmupoBaHHO# ocTaeTcs cpeHsis 4yacTh. [lpu usz-
rube KPOMKH TUIACTUHKH CBETJICIOT, a CPEIHSISL YaCTh OCTAETCS 3aTEM-
HEHHOM.

B ciydae Genoii miiacTUHKA MEXaHUYECKU Je(hOpMUPOBAHHbBIE 00-
JacT n300paxkeHUs 00pasiia Ha HKpaHe MPOCBETIAIOTCA. B ciydae
KENTON TIACTUHKY CTAHOBSTCS BHIHBIMU I[BETHBIC JIMHUH PABHBIX HAMPSHKESHUN.

2. Tenepb MEXTy CKPEIICHHBIMHE TTOISPOUIAMHU TTOMEIIAIOT KPYyT-
JYIO TIPO3pavHYIO TUTACTHHKY B THCKaX, nedopmarius KOTOpOi Ipo-
HCXOJIUT TIPY 3aBUHYMBAHUY BHHTA (ITyTIWBOC Ha3BAaHUE — CPETHEBE
KOBBIM «0alMaK HHKBU3UIMNY). IMEIOTCS TIJIacTUHKHU Oeoro 1BeTa
13 0OBIYHOTO TUICKCHUTIIAca, U JKEJITOTO I[BETA — U3 SMOKCHUTHON CMO-
76l 3aBUHYUBAS TUCKH U OTITyCKasi BUHT, HAOIIOJAIOT HA DKpaHe
JIBMKEHUE TI0JIOC PaBHBIX HAMPSKCHUI.

3. 3aTeM JAeMOHCTpUpPYETCs Ha0Op 3aKaJICHHBIX CTEKOJ B OlpaBax. BuaHbI KapTUHBI
pacripenenieHrs OCTaTOYHBIX HAIPSKEHUH, BO3HUKIIIUX TIPU OCThIBaHUU cTekia. [loBo-
POTOM MaJioro MOJSPOUJIa U3MEHSIOT 1IBETA MPOIIEIIIErO CBETa Ha JOTOTHUTEIbHbBIC —
YepHbIE MECTa CTAHOBSTCS OEJILIMU U HA00OPOT.

Oovacnenue onvima. ONTUYECKU U30TPOITHOE
TEJO MOJA JSHCTBUEM MEXaHUYECKHUX AehopMaliuii
CTAHOBUTCS ONITHYECKH aHU30TPOIMHBIM. Bo3HUKaeT
MCKYCCTBEHHAsI aHM30TPOIHS, T € CBOMCTBA CPE/IbI B
Pa3TMYHBIX HAIIPABJICHHUSIX CTAHOBSATCS HEOAMHAKO-
BBIMU. B cilydae 0THOCTOpPOHHETO CXKATHUs WITH PaCTsI-
YKEHUS HaIlpaBjIcHUE TeGopMaIlii UTPAET POJIb ONTUICCKOM OCH.

[To xapaktepy uHTep(HEPEHIIMOHHON KapTHHBI CYIST O pacupeaeaeHun aedop-
Maluii. DTO UCTIOJIb3YETCA VISl ONMTUYECKOT0 UCCIISOBAaHUS HANIPSDKCHHUH B TIpO3pay-
HBIX MofessiX (MeTo1 (hoTOoympyrocTH). M3roToBUB MOJIEH peabHBIX KOHCTPYKITHH -
OaJIoK, IITBEJUIEPOB, PEILCOB U T.JI. - U3 IPO3PAYHON MJIACTMACCHI, MOKHO M3y4aTh Kap-
TUHY pacIpeesICHUs] B HUX MEXaHUYECKUX HAMPSOKCHUH MPU PAa3IMYHbBIX BUIAX
Harpy3KH ¥ J1aBaTh PEKOMEH/IAINH 110 COBEPIICHCTBOBAHUIO UX KOHCTPYKIIHH.
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4. [1nst ieMOHCTpaIHs ONTHYECKOT0 METO/1a UCCIIEIOBAHUS HAIIPSHKEHUN U3TO-
TOBJICHA MOJIENh (PEPMBI KeIe3- £
HOJIOPO’KHOTO MOCTa M3 OPTaHH- =
YeCKOro CTEKJIa, KOTOpask Harpy- 3
’KaeTcsl 3aBUHYNBAHUEM BUHTA.
CkpemuBarot nossipousl. [lome
3pEHUS] CTAHOBUTCSI TEMHBIM.
Bparast ronoBKy BHHTa OT PYyKH, Tt
B MECTaX KOHIIEHTPAIIUU Hamps-
KEHUM HaOJIIOAAI0T MPOCBETIIC-
HUE TOJIS 3PECHUSL.

[ToctenenHo ocnabusIoT BUHT ipecca. KapTuHa pacnpeneneHns MeXaHnueCKux
HanpsbkeHu# ucuesaet. [lone Ha skpaHe CHOBAa CTAHOBUTCS 3aTEMHEHHBIM.

5. B 3axitoueHue 1eMOHCTPUPYIOTCS CIIEUAIbHBIE MOJENH € «3aCThIBLINMI)
HaAIPsDKEHUSMU: KPIOK IMOABEMHOTO KpaHa, CBOJIbI TOHHEJEH METPO — TPEYTrOJIbHON U
OBaJIbHOU (POPMBI.

o ———

5.20. Iucnepcus cBera. JlucnepcuoHHble NPU3MbI M IPU3Ma MPSIMOIO
3peHus

ITpuéopur. Ocsetutensd (Hanpumep, nuanpoekTop «Ilenenr» 500-A). Tuadparma
C BepPTUKAJIbHOM MIeb0. Habop CTEKIISIHHBIX MPU3M. DKpaH.

Oneim. BxmiouaroT quanpoekTop B ceTh. [lepemernias 00beKTUB TUATPOECKTOpa C
MTOMOIIIBIO PETYJIMPOBOYHOTO BUHTA, JOOMBAIOTCS PE3KOT0 M300PAKEHHS Ha DKPAHE Y3-
KOM IIEIU OT BCTABJICHHOI'O B IIPOEKTOP Clana.

3atem nepes; 00bEKTUBOM MPOEKTOPA MOMEIIAIOT HA IPEIMETHOM CTOJIUKE MPU3-
My. Oz1Ha U3 rpaHel IpU3Mbl I0JKHA OBITH MapajuielibHa HAallPaBJIeHUIO pacpocTpaHe-
HUSI Jy4a CBeTa.

Ha skpane nosydaercst u300paxeHue 1IeJ, 0 OJHY CTOPOHY OT KOTOpPOTo (1eH-
TpajabHOM O€JI0i MOJ0CKI) pacioiaraeTcsl JUCIIEPCUOHHBIN CIIEKTP.

B otnuuue oT nudpakiiMOHHOTO CIEKTPa, OMMKHSA K IEHTPY JIUHUS - KpacHasl.

3aTeM Ha MPEIMETHBINA CTOJIUK MOMEIIAIOT M0 OYePEeU MPU3MBI C PA3IMUHBIMU
MOKa3aTeNsIMU MPEJOMIICHHUS - U3 CTEKJIA COPTa «KPOH» U CTEKJIA COPTa «PIIMHTY.

JI71st IpU3MBI U3 CTEKIIA «TSDKEIBIA (DIMHTY» OTKIIOHEHHUE JTy4a O0JIbIIe U TUcIep-
cust OOJIBITIE, YeM JUTsl IPU3MBI U3 CTEKJIA «JIETKUH KPOH». ITO OOBSICHAETCS TEM, YTO
st «imaTan N = 1,66 (0T KpacHOTOo 10 (GMOJIETOBOTO I[BETA), a I «KpoHa» N =~ 1,52,
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Ipu3ma

Jexenr” {g

Wl

5.21. JleMoHCcTpauus cCBeTOBOAA

Ilpubopwi: 61ox nazepHoro uznydareins (A = 0,63 MkM) u3 ydyeOHOTO ITpudOopa
OCP3-1 «Onrrka», CBETOBOI, NIEPEHOCHOMN DKPaH.

Onwtm. BOK Na3epHOTO U3TydaTessl yCTAHABIMBAETCS HA IEMOHCTPAlMOHHOM
CTOJI€ TaK, YTOOBI JIA3EPHBII My4YOK OB HAIIPABJIEH BJIOJb CTOJA B CTOPOHY OT HA0JIIO-
nateneit. [lepeHocHOM KpaH, 3aKpETICHHBIN B peTepe, pacroiaraloT Ha HeOOIbIIIOM
yJlaJeHUH 1101 HEOOBbIINM YTIIOM K OCH Ma/Ialollero myyka.

Ha mexannyeckoii ocu 010Ka Ja3epHOTo U3ayyaTelis yCTaHaBIMBaeTCs OJI0K
JIMH3 B MOJIOKEHNE «JI», 4eM Moy4aroT TOY€UHBI HCTOYHUK CBETA.

3aTeMHSIOT ayAMTOpHI0. BKiroyarot sasep.

[Tosmy4aroT Ha 3KpaHe SIPKOE ISTHO OT JIA3EPHOTIo ITyyka cBeTa. Eciii ecTh BO3-
MO>KHOCTb, 33JIBIMJISIFOT IIyTh JIA3€PHOTO JIy4a, IEMOHCTPUPYS €ro NPSIMOJIMHENHOCTb.
VY cTaHaBIMBAIOT U 3aKPEIUISIOT HA MEXaHUYECKOM OcH OJI0Ka JIA3epHOT0 U3JIydaTess
corjacoBaTesb ¢ CBETOBOJOM. Bpaiias cHayana ogHy U3 3KCUEHTPUUYECKUX BTYJIOK CO-
rjlacoBaress, J00MBaIOTCS MAaKCUMAJIBHO SIPKOTO MTyYKa Ha BBIXOJI€ CBETOBO/IA. 3aTEM,
OTIYCTUB PYUYKY-BHHT, OCBOOOKJAIOT BTOPYIO SKCIIEHTPUUECKYIO BTYJIKY COTJlacoBaTe-
ns1. [loBopaumnBas ee, JOOMBAIOTCS pABHOMEPHOM OCBEIIEHHOCTH CBETOBOT'O IMSATHA HA
AKpaHe OT MyYKa, BEIXOSALIETO U3 CBETOBOJA. 3aKUMAIOT PYUKY-BHHT.

KOHIIOM 0rosieHHOI 4acTH CBETOBO/1a BOASAT MO IEPEHOCHOMY IKpaHy, IEMOHCTPUPYS
MepeEMENIEHUE CBETOBOI'O MATHA.

OcTOpOKHO crubar0T rHOKYI0 CTEKIIIHHYIO )KHITy cBeToBoAa. OOpamiatoT BHUMaHUE Ha
BO3pOCIIIEE pacCesTHUE CBETa B MECTe U3ruoda.
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Oo0vacnenue onoima.

Koria cBeToBoOM IMydoK pacmpocTpaHsieTcsi B arMocepe, OH YaCTUYHO Pacxo-
IUTCSA, TIOTJIOIIAETCS U pacceruBaeTcsl. MOKHO 3HAUUTENBHO YMEHBIIUTh ITOTEPH CBETO-
BOM SHEPIUH, a TAK)KE MEepe/IaBaTh CBET M0 KPUBOJIMHENHBIM Tpa-
€KTOPHUSAM C TIOMOIIBIO CBETOBO/IA.

Hampasum cBeToBOM J1y4 Ha
TOPEL] TOHKOTO CTEKJISIHHOTO UJINH-

JPUYECKOTO CTEPHKHS, MOKPBITOTO
000JI0YKOM C MEHBIIUM, YEM Y CTEK-
Ja moKa3aTejaeM IpesIOMIICHHUS.

Jlyuu, BXO4111E B CEPALICBU-

HY JJa)Ke MO/ TOCTaTOYHO OOJIBIIUMU YTJIaMU K OCH
CTEPKHSI OyAyT UCIBITBIBATH NOJIHOE GHYMPEHHee Ompa-
JiceHue Ha TPAHULIE pa3jiena CepILeBUHbBI U 000JI0YKU U OyIyT pacpOCTPaHAThCA
TOJIBKO BJIOJIb CEPJLIEBUHBI. Takoe yCTpOMCTBO HAa3bIBAETCS CBETOBOIOM.

CBeToBOIbI IPEACTABIIAIOT COO0H TOHKHE, THOKHE U JJIMHHBIE UINHIPUUECKHE
IPO3payvHbIe CTEKJIIHHBIE BOJIOKHA, OKPHIThIE 000JIOUKON € MOKa3aTesieM IpesoMIie-
Hus N2 < Ni. JIokas3pIBaeTCs, 4TO MOKA3aTelb IMPEIOMIICHHS BOJIOKOH JOJDKEH YAOBIIE-
TBOPATH YCIOBHIO N, > /2.

Bonokna 00beAnHSIOT B KTYThI. ECM 01MH KOHEIT )KT'yTa MPUBECTH B KOHTAKT CO
CBETALLIUMCS MPEAMETOM, TO Ha IPYTrOM €ro KoHue oOpasyercs nzoopaxenue. [lpu
OTIpeJIeJIEeHHOM M3ri0e CBETOBOJIa HAPYIIAETCS YCIOBUE IOJIHOTO BHYTPEHHEIo OTpa-
KEHHSI — 9aCTh JIy4a PaCCEHBACTCS, BEIXOS HAPYKY.

CBeTOBOIbI HAXOIAT MPUMEHEHHUE B CHCTEMAaX ONTUYECKOW CBS3H, B BHIYMCIIH-
TEJIBHON TEXHUKE, JJIS IepeJauld MOIIIHOTO JIA3EpHOT0 U3JIyUYEeHHUS 110 KPUBOJIMHEHHBIM

KaHJIaM TSI MEIMIIUHCKUX U TEXHOJOTHYECKHUX LETICH U JP.
Hpumelmnue. Bo BpEM: TICpepbiBa MCKAY JICKIIUAMU HpI/I60p AOCTYIICH AJIA 6J'II/I3KOFO OCMOT-

pa.
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Yactp 6

KBAHTOBASA ®U3UKA
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6.1. TemuioBoe usnyuenue. Jlemoncrpanus 3akona Kupxroga

Ilpuéboper. CrienuanbHbIN cocya — Iiockas Metanyeckas guisira. OgHa 60Ko-
Bas MOBEPXHOCTb ATOM (ISITK MOKpaIlieHa YepHO KpacKkoil, a ipyrasi — 3epKajibHasl.
JIeMOHCTpPallMOHHBIN CTONHUK. DIEKTPUUECKUM YAaHHUK C KUISTKOM. TepMOoCTOIOuK.
N3mepurens nemoHcTpaunonnbiil MJI-1. Dkpan.

Onwvim. CoOuparot cxemy ¢ U]/I-1. @DuKcHpyIOT CBETOBYIO TOUKY ITOCEPEIHHE
mkainel. Kiiemmsl TepmoctonOuka coenuusaoT ¢ Bxogom MJ[-1. Bravasie moBopauynBaroT
TEPMOCTOJIONK IPUEMHBIM PYIIOPOM K 3€pKAIbHOM U YEPHOI MOBEPXHOCTSIM ITyCTOU
¢nsru. [Tokazanus oMMHAKOBBIE («3aYUK» HA CEPEIUHE MIKAJBI). DTO €CTECTBEHHO,
T.K. ¢Isira mycTas ¥ XOJIOogHasl.

3aTeM Ha ria3ax ayJuTOPUU HAJTUBAIOT BO (IIATY KUIATOK, U (DIISATY 3aBUHYMBA-
10T KpbIKoi. O0e moBepXHOCTH GJISTH, TAKUM 00pa3oM, MPUOOPETAIOT OJJUHAKOBYIO

TemriepaTypy (monararot, okojo 100°C — yaii-
decpHas HUK HEJTaBHO KHUIICI).

@nary no ouepeu oOpamniaroT Y4epHOH U
\ A md

3epKaJIbHOM CTOPOHAMHM K TEPMOCTOJIOUKY, CO-
€AMHEHHOMY ¢ u3MepureneM. OTKIOHEHUE 3ali-
YMKa Ha 1IKaje npudopa (poiue HamnpaBiATh
CBETOBYIO TOUKY JIa3€pHOT0 U3ITyUYEHHUs HE Ha
Ky mpuodopa, a mpsiMo Ha OOJIbIION SKpaH B
ayuTopun) OyIeT IBHO OOJIbIIE B TOM CIIy4dae,
KOI'/Ia U3JIy4aeT yepHasi HOBEPXHOCTb.

Ecnu Bo3HMKAIOT mpoOJIeMbl ¢ TEPMO-
JCPKAJIBHANA  croin0uKOM, MOXKHO ITOCTYIATh MPOIIIE.

B kauecTBe mpocTeunmero perucTpanuoH-
HOTO NMPUOOpPa MOXKHO UCHOIb30BaTh OPTaHbI
YYBCTB Y€JIOBEKA — OILIYIICHUE TEIIa ThUIbHON
CTOPOHOM JaJOHU WK KOXkeu nuua. [Ipurnama-
€TCs CTYJIEHT, KOTOPOTO IIPOCAT 3aKPBITh I1a3a U
K LIEKEe KOTOPOIo M0 OYEPEAH MOTHOCIT QIISTY C
KHUIISITKOM YE€PHOM U 3€pKajIbHOM CTOPOHAMM.
Ayautopust BUIUT, KAKOW CTOPOHOM OOpAllleH K IIeKe CTyAeHTa u3inydyaTenb. CTyJIEeHT ¢
3aKPBITBIMU TJIa3aMH OIPEAEIIAET, YTO YEPHAsi CTOPOHA IPEET CUIIbHEE.

Oobvacuenue onvima. CornacHo 3akony Kupxroda, yepHas mOBEpXHOCTb MIPU
TOM K€ TeMIiepaType, 4TO U 3epKajibHas, JOJKHA U3Ty4aTh HH(PpaKpacHbIE IIEKTPO-
MarHUTHbIEC BOJHBI CUJIbHEE.

Yxazanue onsa demoncmpamopa. YtoObl HATUTH KUIIATOK Yepe3 y3KOe OTBEPCTUE B BEpHEH da-

CTH COCYJIa M HE JIOMYCTUTh 00pa30BaHus BO3AYIIHBIX MPOOOK, B OTBEPCTHE MPHU HAIMBE BCTABISICTCS
CTEKJISTHHAS JIEHKa, a MPOIIE, OTPE30K TOJICTON METHON MTPOBOJIOKH.

152



6.2. Moaesb a0COJIIOTHO YEPHOI0 TeJIa

[ToxpamenHas yepHoOU Kpackoil cpepuueckast 000-
7o4yka (OOBIYHO TS 3TUX LIEJIeH MepeIebIBAIOT IKOIbHBIN
rio0yc). Ha moBepxHoCTH cdepsl mpoeaaHo HeOOIbIIIoe
KpYyTJIO€ OTBEpCTHE, AMaMeTpoM npumepHo 1 cMm. OTBepcTue
UMUTHPYET YEPHOE TEJIO — Ha (POHE YepHON OBEPXHOCTHU
cdepbl OTYETIIMBO BBIIAEISIETCA elle 00Jiee YEpHOE OTBEP-
CTHE.

6.3. Bueminuii poroddgdexr

Ilpuéboper: PryTHas namia, TpancGopMaTop pTyTHOU
JIaMIIbl, IMHKOBAs IJIACTUHA, YKPEIJIEHHAs Ha U30JIMPYIO-
1Iei MOJICTaBKE, JIEKTPOCKOI, NAJIOYKU: CTEKJIIHHASI U JIUCT
PE3HHBI, IUIACTMACCOBASI U KyCOK IIEPCTSAHON TKaHU, JIUCT
OKOHHOTO CTEKJIa, COEAMHUTENIbHBIE TPOBO/IA.

Cxema onvtma. CBET OT PTYTHOU JyTOBOU JIAMIIBI
MONaAaeT Ha IMHKOBYIO IIacTUHY. [ lmacThHa coequHeHa NpOBOIOKOM € AIEKTPOCKO-
oM. [lmactuny 3apsxaroT AM00 MOJIOKHUTENBHO, JIMO0 OTPULATENBHO U HAOIIOAAOT
BBIOMBAHUE CBETOM DJIEKTPOHOB C TTOBEPXHOCTH TUIACTHUHBI.

Brauane 3axuratot pTyTHYI0 Ayropyto jdamiy. Cobuparot cxemy: TpaHchopma-

TOp AJIsL PTYTHOM JIaMIIbl (HaXOUTCSI BHU3Y JIEBOM ya-
A CTM IEMOHCTPAIOHHOTO CTOJIa) COEIUHAIOT TPEXPA3b-
€MHBIM IITEKEPOM C PTYTHOM JaMIion. JIByxpa3zbem-
HBIM KOHIIOM TpaHCc(popMaTOp BKIIOYAIOT B PO3ETKY Ha
cToJIe ¢ HaANUChIO «120 By.

['naBHast 4yacTh PTYTHOM JIaMIIbI - KOJIOA C PTYThIO
U ABYMS JJIEKTPOAaMH (CM. puC.).

B ncxonnoM nonoxeHuu A konbda pacnosiokeHa
TOPU30HTAJIBHO, LIETIh PA30pPBaHa U TOK Yepes3 JIaMIly He
UJET.

3aTeM IpaBoW PyKOM JaBAT HA
MMYCKOBYIO KHOIIKY CBEpPXY TpaHC(op-
MaTopa, a JICBOM PyKOW MEJIEHHO I10-
BOPAYMBAIOT PYUYKY Ha ThUIBHOM CTO-
POHE JaMIIbl — PTYTHYIO KOJIOY — Tak,
9TOOBI PTYTh MEPETUBATIACH U3 OJTHOTO
KOHIIa KOJIOBI B AIpyroi (cutyauus b Ha
PHUCYHKE).

Pyuky pTyTHOM J1aMIIBI ITOBOpA-
YUBAIOT PE3KO Ha ce0sl, a 3aTeM IIJIaBHO
OT ce0s1 MOKa HEe BOBHUKHET pa3psij B
JamIe.




B mecre pa3pbiBa pTyTH IPH HAKJIOHE 3aropaeTcs TyroBOU paspsi, KOTOPHIN
IPOAOJKAET TOPETH B apax pTyTH U IPU BO3BPALIEHUH KOJIObI B TOPU30HTAIBHOE 110-
noxeHre. OKOIIKO JaMIbl 3aKpPhIBAIOT U3-3a OYEHB SPKOTO BUIMMOIO CBETA U yJIbTpa-
dbuonera.

Onbim. 3aTeM HaUMHAETCS COOCTBEHHO ONBIT. CHauana 3apssxcaiom NUHKOBYIO
IUTACTHHY 1OJI0HCUMENbHO OT CTEKIITHHON MAJIIOYKH, IIOTEPTOU O PE3UHY. DIIEKTPOCKOIT
IIOKAa3bIBACT HAJIMYME OIPEACICHHOTO 3apAaa. OTKpPBIBAIOT OKOLIKO PTYTHOM JIAMIIBI U
HaOII0AAIOT 32 MOKAa3aHUSAMU 3JIEKTPOCKOIA. Y MEHBIIIEHUE 3apsia TPAKTUYECKH HE
MIPOUCXOAMT. 3aKPHIBAIOT OKOIIIKO.

[Tocne 3Toro pa3psKaroT JIEKTPOCKOI IPUKOCHOBEHUEM PYKH U CHOBA 3apsidica-
tom, Ho menepb ompuyamenvHo. OTKPBIBAIOT OKOIIKO JIaMIibl. [Tpu ocBemennn mia-
CTHHKH CTpEJIKa 3JIEKTPOCKOIA MOKAa3bIBACT OBICTPOE YMEHBIICHHUE 3aps/ia.

[1OBTOPSIOT MOCIIETHUI BapUAHT ONBITA, HO HA ITyTH CBETA U3 OKOIIKA CTABAT
IUIACTUHY U3 OKOHHOTO cTekiia. CTeKIIo 3a/1epKUBAET yAbTPa(PHUOIIET U IPOIyCKaeT BU-
JUMBIN cBeT. OTpULATEIbHBIN 3apsi/i HE YMEHBIIAETCS, CTPEIIKA AIEKTPOCKONA HE IBU-
KeTcsl. YOuparot ctekio — gorodpdext npoucxoaut. Eciu nornepeMeHHO CTaBUTh U
YAQIATH CTEKJIO, MOKHO TO OCTAHABJIMBATH CTPEJIKY MIEKTPOCKOIIA, TO 3aCTABIIATH €€
JBUTATHCS.

Ilpumeuanue. Ilepen NOKa30M OIbITA IIUHKOBYIO MJIACTUHKY 3aYMILAIOT MEJIKOW Ha)X/1auHOM Oymaroi
(«IIKYpKOM») AJIs CHATHUS OKHCIIOB.

AHIMAHHAA JaMIIbI

7!

ThLIbHAA CTOPOHA JaMITbI

po3eTKa
120 B Ha cTO.IE

Oovsacuenue onvima.
CBeT BBIPBIBACT DJICKTPOHBI C
MIOBEPXHOCTH IIJIaCTUHBI. [Tpu sTOM

7 ’ 7/ */ (oTOAIMHCCHS PJICKTPOHOB C MOBEPX-
{'myex” ~ HOCTH METaJlla MOXET BO3HUKATh
o & JIMIIB B TOM CJIy4ae, KOrja SHEPTruu
1~ Bepx
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MaJarolIero KBaHTa JOCTaTOYHO JIJIsl COBEPILECHUs pabOThl BBIX0/1a, YTO B JAHHOM JKC-
NEPUMEHTE COOTBETCTBYET YIbTPA(PUOIETOBOMY CBETY.

[Tpu NoNOXKUTENHEHOM 3apsijie IUHKOBOM TIACTUHBI BOBHUKAET JOMOJHUTEIIbHOE
KYJIOHOBCKOE MPUTSKEHUE BHIPBAHHBIX CBETOM 3JIEKTPOHOB K €€ TOBEPXHOCTH. BhI-
PBaHHBIE CBETOM DJICKTPOHBI MPUTATUBAIOTCS K IJIACTUHE M CHOBA OCEAAIOT HA HEH, 4TO
IPUBOJUT K COXPAHEHUIO 3apsia METAUTNYECKOMN TUIACTUHBI.

OTtpuiiatenbHOE 3apsKaHUE ITOU MIIACTUHBI MPUBOAUT K OTTATIKUBAHUIO SMUTHU-
POBAHHBIX AIEKTPOHOB OT €€ MOBEPXHOCTH U 3IEKTPOCKOI Pa3psyKaeTCs.

CTekJ10 CUIIBHO MOTJIONIAET YIbTPaduOIETOBBIC JIyUH — PU YCTAHOBKE CTEKJISH-
HOM IMJIACTHHBI HA ITyTH CBETOBOTO IMy4Ka (POTOIMHCCHS MTPEKpaIaeTCsl.

6.4. ®ortopeie

Ilpuébopui. otopene ¢ BakyyMHbIM (oTorsieMeHToM. Dotopene ¢ poToTpaH3u-
cTopoM. JlaMIibl HaKaaTUBaHUS Ha MOJACTaBKax. BeikmouaTens. CoeIMHUTEIBHBIE PO-
BOJIA.

Onwvim. EcTb 1Ba BapuaHTa OMbITA.

Ilepewiii 6apuanm — Ha OCHOBE CTEKJITHHOTO BaKyYMHOTO (DOTO3JIeMeHTa (OTIBIT
MOpPaJBHO yCTapeN U IEMOHCTPUPYETCS PEIKO).

BakyymHbIl (hOTORIEMEHT YCTAaHOBJICH Ha TTAHEIH JIaMITOBOTO ycunutes. ([e-
MOHCTPATOP CHUMAET 3aIUTHBIA YeX0I-Ty0yC, U (DOTOIIEMEHT CTAHOBUTCS BHUJICH
ayJIUTOPHN).

CBeT OT JlaMIIbl HAKAJTUBAHUS MTONAJAET B OKOIIIKO TyOyca u jajiee Ha (oTodie-
MeHT. DOTOTOK YCHIIMBAETCS JIAMITOBBIM YCHIIUTEJIEM, YCUIICHHBIA TOK TPUBOINT B
JIENUCTBUE AJIeKTpOMaruuTHoe pene. Ecnu oTosneMeHT cpabaTbiBaet, 3aropaeTcs BTO-
pasi 1amra, BKJIIOUEHHAs B THE3/I0 Ha MpaBoi nmaHe . MoXHO HaCTPOUTH MPUOOp To-
BOPOTOM PETYJIMPOBOYHOTO BUHTA HA MEPEAHEN MaHelu nmpubopa TakuM 00pa3om, 4To-
ObI Ipu cpabaTeiBaHUU (HOTORJIEMEHTA BTOpas jJamma, Hao0opoT, racia. (I1 - mpsmoe
BKitouenue, O - oopatHoe). [locnennee MoenupyeT CUTyaIuI0 aBTOMAaTUYECKOTO BbI-
KITFOUEHUS YIIMYHOTO OCBEIICHUS (BTOpas jJamIia) Mpy BOCXO/IE COJIHIIA (TIepBasi JJamIa).
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prem s (R

.l s 220B
1 Ty0yc ¢ OKHOM @ 2

Pese T'mezzo "Cetn"

Ha OpagoH
maHe I’

T'mezgo .
IJ17 TAMOLI Ha Opagoi

mepeaHdad maHeIb OaHeaIH

O@]I

Bmopoii eapuanm vcnionb3yet 0ojiee COBPEMEHHYIO MOJIYIPOBOJHUKOBYIO CX€-
My ¢ dhoToTpanzuctopoM. CeT oT Jiammbl JI 1 HanmpaBstOT B MJIACTUKOBBIN [VJIMHJAP, B
3aJIHEM TOPIIE KOTOPOTO PACIONIONKEH (POTOIMPUEMHUK.

[lepekpriBas naoHbIO CBET OT Jamibl JI 1, neMoHcTpaTop 3akuraeT (Wi racur)
namny JI 2. Ecnu najioHb paCTONBIPUTE, MOKHO «CUMATATh MAJIBIBD) HA PYKE.

6.5. @oromomunecueHuns. Dayopecuennusa u pocdopecueHuns

Ilpubopwr. Habop TpyOOK ¢ BIro0pecupyOIIMH KUAKOCTIMHU, MTOPOIIKO00-
pa3HbpIMU JTroMUHOGMOpamMu. PTyTHas namra.

Onwtm. DTOT ONBIT BCETA SABISETCS MPOJ0JKEHHEM onbiTa 6.3 «BHemnuii ¢o-
TO3(P(HEKT», TOCKOJIbKY UCTIOIB3YETCS 3aKKEHHAsl pTYTHASI JIaMI1a - MOIIIHBIA UCTOYHUK
yibTpaduoieTa.

156



ThIIbHAS YacTh PTYTHOM JIAMITBI CIIELMATBHO U3TOTOBJIEHA B BUJIE CBOCOOpA3HOM
«CLEHBD», 3aKPBITOM MITOPKaMHU (CM. PUC.). ITO 30HA YIbTPAPHOIETOBOTO U3ITyUIECHUS
PTYTHOH JIaMIIbl. AyZAUTOPHUIO 3aTEMHSIOT U Ha «CLIEHY» 110 OYePEIN BHICTABIISIIOT:

— KYCOK MeJla Ha JIaJJoHu — B Y ® Men uMeeT KOpUYHEBBIH LIBET;

— He(Th B IpoOUpKeE;

— MuHEepan QuoopuT, B YD MUHEpa CBETUTCS rOIyObIMU U (DUOJIETOBBIMH OTTEHKA-
MU,

— Ha0OPBI JKUJKUX U MOPOIIKO0Opa3HbIX BetiecTB. OcOOeHHO 3PPEKTHO T.H. «IOCTe-
CBEYCHUE», KOT/Ia BEBIHECEHHBIH 3a MPeIebl JIaMIIbl HA0Op MOPOIIKOB MPOI0JIKACT CBE-
TUTHCS B TEMHOTE;

— HauOOJIBIINI HHTEPEC ayAUTOPUU BBI3BIBAIOT JICHE)KHBIC KYITIOPHI — TPHBHU U JI0JIIA-
pBI — B YJIBTPaQHOIETOBOM OCBEUICHUN BUIHA 3allIUTHAS JIFOMUHECIIHPYIOIAs Kpacka.

Obvacuenue onvima. PoTONOMUHECIICHINS — Pa3HOBUIHOCTD JIIOMUHECICHIINY,
KOTOpast BOBHUKAET NP 00JIyYCHUH BEIIECTBA CBETOM.

[Tpu 001yueHuun BenecTBa CBETOM MIPOUCXOIUT TIEPEXO/] IIEKTPOHOB Ha Oosee
BBICOKHI DHEPT€TUUECKUN YPOBEHD.

E,-E =hv

[Tocne normonieHus: CBeTa 4acTh MOJIYYEHHOM SHEPTUH PACXOAYETCS B pe3yJibTa-
Te penakcauu. OcTaBiiascs 4acTh MOXKET ObITh UCITyIIeHa B Buje ¢oToHa. [loatomy
MIPH JIIOMUHECIIEHIIUN U3ITy4ar0TCsl, KaK MPaBuio, POTOHBI C MEHBIIIMMH YaCTOTaMHU
(6OnBIIMMU ITTUHAMU BOJIH, CTOKCOBO U3ITyUEHHUE).

[lo 1MUTEeNBPHOCTH TIOMUHECLICHIIH €€ MOAPA3ACIIAIOT Ha (PIIyOpEeCLCHIIMIO (Ma-

J0€ BpeMs nociiecBeueHus1) u pochopectueHuio (JIuTeIbHOe CBEUCHHE).
OMNBIT WUTIOCTPUPYET SBJICHUS (PIIFOOPECIICHIINN KUKOCTEHN U dhochopeciieHInn
MOPOIIKOOOPA3HBIX JTIOMUHO(POPOB, BO30YKIAEMbIX YIBTPA()HUOIECTOBBIM CBETOM.

6.6. losumMeTpruecKkue npuodoOpsuI

st usmepenus 03ta- u ram-
Ma- U3ITyYEHHUsI UCTIONb3YIOT pa3-
JIMYHOTO POJA PAAUOMETPBI, T03U-
METpBI U IpyTHe MPUOOPHI.

B xaudecTBe nerekropa HOHU-
3UPYIOLIErO U3JIyYEHHS 4acTO MpH-
MEHSIOT I'a30pa3psIHbIE CYemUUuKu
I'eiizepa-Mrwnnepa (puc.l).

Cuetuuk ['eiirepa-Mrosnepa
COCTOMUT U3 METAIN3UPOBAHHOMN
M3HYTPH CTEKJISTHHOM TpyOKH (B
IPYTUX paAuoOMEeTpax U3 MeTaslIn-
YECKOM TOHKOCTEHHOU TPYOKH),
BJIOJIb OCH KOTOPOM MPOTSHYTa
TOHKasi METAJUTMYECKAsi HUTh (PHC.2).
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[IpuHIMIIHABHAS cXeMa JIF000T0 Ta30pa3psIHOTO JO3UMETPUIECKOro mprudopa
MoKa3aHa Ha puc. 2.
TpyOka City»KUT KaTOJIOM,
HHTE — anofoM. Mesty k A Y Peructpupyloulee
HHUTBIO M CTCHKaMU TPYO- : ) cunuTenb YCTPOMCTBO
KU IPUJIOKEHO HarpsKe- J._

HUE B HECKOJIBKO COTEH

BOJBT. [ epmeTnyeckuit -
pe3epByap 3amoIHsIETCs +
WHEPTHBIM ra30M IpH MO- =
HIKeHHOM naasieHuu 100

— 200 MM PT. cT. DTO

Puc. 2.

PT™ i et il il
e P T T

JieJ1aeTCsl AJIsl yBEJIMUYEHUsI TIMHBI CBOOOIHOTO
npobera u 00Jier4eHus y1apHOi HOHU3ALUHY Ta-
3a.

[Tponukas BHyTpb TPYOKH, Y -U3TydEHUE
MOHM3YET aTOMBI raza Ha CBOeM IyTH. Bo3Hu-
KaroIre CBOOOIHBIE SJICKTPOHBI IBUKYTCS K
HUTH.

BOnu3u HUTH HANPSDKEHHOCTH  AJIEKTPH-
YECKOTO TIOJISI BETUKA, U 3JICKTPOHBI YCKOPSIOT-
Csl HACTOJIBKO, YTO HAUMHAIOT B CBOIO OYEPEIb MOHU30BATh Ta3. [1o Mepe mpubamxeHus
K HUTHU YUCIIO DJICKTPOHOB JIABUHOOOPa3HO HapacTaeT (puc. 3).

3a cyeT yapHOW MOHM3AIMN BO3HUKAET KOPOHHBIN pa3psij, paclpoCTpaHsio-
IIUCS BJIOJIb HUTH, U TOK UY€pe3 CUETUHK Pe3KO Bo3pacTaeT. IMImynbc HanpsKeHus ¢
pesuctopa R ycunuBaercs u peructpupyercs.

[Toxa anmuTcs pa3psi, CYETUUK HE MOKET PETUCTPUPOBATH ApyTrye yacTulbl. Yto-
OBl CUETYMK MOT PErUCTPUPOBATH HOBYIO YACTHILY, HEOOXOAMMO MOTaCUTh JIABUHHBIH
pazpsia. i 9TOro B 1Ienb CUETYHKA BKIIOYAIOT PE3UCTOP ¢ OONBIINM COMPOTHUBICHUEM
nopsaka 108 —10° Om. [Ipy mpoX0XkIEHUH TOKA HAa 3TOM PE3UCTOPE BOZHUKAET 0OJIb-
10€ TIaICHNE HANPSHKEHUS, BCIICCTBUE YEro PE3KO YMEHBIIIACTCA HAMPSKEHNE MEXKITY
TpyOKOI ¥ HUTHIO (KaTOJAOM M aHOJIOM), YTO MPUBOJUT K IIPEKPAIIEHUIO pa3psia.

Jl7i yMEeHbIICHUS JITUTEIBHOCTH pa3psaa CYETUMK 3aM0OTHIETCS] aprOHOM C TIPH-
MECBI0 METaHa WK MapoB ciupTa. [1010KUTeTbHbIE HOHBI HA TIYTH K KaTOAy MpHU
CTOJIKHOBEHUH C MAaCCUBHBIMH MOJICKYJIaMU METaHa WIJIH CIIMUPTA HEHTPATU3YIOTCS
y’K€ HE MOTYT BBIOMTb U3 KaToza 3JIEKTPOHBI, HEOOXOUMbIE AJIsl OIIEpKAHUS pa3psi-
na. BpeMs BocCTaHOBJIEHHS YyBCTBUTEIILHOCTH CYETUMKA ONPEIEIIAETCS BpEMEHEM
npeiiha MIOHOB K KaTOIy U cocTaBysieT okosto 10 4 ¢.
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Jl11s onepaTUBHOTO TO3UMETPUUYECKOTO
KOHTPOJIS PaualliOHHON OOCTAaHOBKH MpUMe-
usiercs 0ozumemp /IPI-05 (puc. 4)

N3mepenne MO/ B HEM OCHOBaHO Ha
U3MEPEHUU MHTEHCUBHOCTU CIUHTUIUISIINM B
OpraHUYeCKOM CIIMHTHIUITOPE Ha OCHOBE MO-
JUCTUPOJIa. BCOBIIKY CHUHTHILIATOPA PETH-
RO aprosm ctpupytorcs @Y, Tok B KOTOpoM mnpeolpa-
3YeTCS B UMITYJILChI HATPSKCHUS.

Puc. 4.

TI'eonozopaszeeoounsiit paouomemp CPII-08-01 (puc. 5,6) Taxxke SBISICTCS CITUH-
THUTIAIMOHHBIM IPHOOPOM. JIeTEKTOpOM 3/1€Ch CIYKUT KPUCTAIT HOIUCTOTO HATPHSL.
[Tpubop mpuMeHsIeTCs TSl [IOMCKA PAIHOAKTUBHBIX Py U JJI PaIHOMETPUICCKOTO
KOHTPOJISI KapbePOB U TOPHBIX BHIPAOOTOK.

Puc. 5.
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Puc. 6.

Inemenmot 0o3umempuu.

Hoznowennaa 003a VOHN3UPYIOIIETO U3TYyUYEHUS — YHEPTHUSA, TIOTIIOIICHHAS €1~
HMILEH MacChl 00ay4aeMoro oobexTa D = ﬁ , [D]= i‘:c = Ip(epeii) . ICIIONB3yETCS TAKKE
BHECHUCTEMHAS €IUHUIA — PAo:

I pan=0,01 Ix/kr, 1. e. 1 I'p == 100 pan.

JI1st oTpaskeHHs OITaCHOCTH OOTydeHHS JIsl J)KUBOTO OPTaHW3Ma BBOJIAT TOHSITHE
IK8UBATIeHMHOU 003bl. YTOOBI TIOTYYNUTh 3HAUCHHE SKBUBAJICHTHOM 10361, HA/IO BEJTHU-
YUHY TOTJIOMICHHOM 103bI YMHOXKHUTD Ha «k02phduyuenm kawecmaa uznyuernus» Q.
buonornyueckoe BIusiHUE U3TyUYCHUS IPUHATO CPABHUBATH € d((PEeKTaMu OT pEHTICHOB-
CKOT'O U Y -M3JIy4eHus1, KOTopoe Oepercs 3a 3TajoH. [|jist Hero mo onpeeaeHuto mosa-
ratot Q = 1. Enqunuieit usmepenus SkBuBajicHTHOM 10361 B CU ciyxut 3usepm (36):

138==11p-Q.

Hcronb3yroT TakyKe BHECUCTEMHYIO €TMHUILY — 03p (OMOTOTHYECKU HKBUBA-
neHT pentrena): 1 6op == 1pao * Q, 1. e.

1 38 == 100 62p.

JI1st XapaKTepUCTUKH PaJrualliOHHONW 00CTAHOBKH HAa MECTHOCTH U B TIOMEIICHU-
X UCTIOJNB3YIOT MIOHSATUE IKCHOZUUUOHHOI 003bl: KOJIMYECTBO PEHTTEHOBCKOTO HITH Y -
W3IIyYCHHS, BRIPAXKECHHOE B €IMHUIIAX 3apsijia OJTHOTO 3HaKa, MOPOKIESHHOTO UM B €U~
HUIIE MacChl CyXOTro BO3/yXa B JaHHOW TOYKE IPOCTpaHCcTBA. EquHMICH n3MepeHus B
CU sBnsercs Kn/ke. Ha npakTuke 4acTO UCHOJIb3YIOT BHECUCTEMHYIO €UHUILY —
penmeen (P):

1 P=2,58 10" Ku/kr.
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J103a HOHU3UPYIOLIETO U3TYUYEHUS TEM
OoJibiiie, yeM OoJibiiie Bpems oosydeHus. [1o-
ATOMY HCTIOIB3YIOT TaK)Ke TIOHITHE MOULHO-
cmu 003bl: TO COOTBETCTBYIOMIAS (IKCIIO3U-
IIMOHHAs, TIOTJIOIICHHAS UJIM SKBUBAJICHTHAS)
71032, OTHECEHHAs K euHuIe BpeMeHu: 1 P/4,
1 3B/ uT. I

Jlnia mpenynpexaeHus ramma- u 63rta-
paZnalliOHHON OTACHOCTH CIYXHUT OBITOBOM
oo3umemp-paouomemp MKC-05 «Teppa-I1».
OH co3nan Ha 0a3e COBPEMEHHOTO MpodeccH-
OHAJIBHOTO JJO3UMETPA, COCTOSIIIETO Ha BO-
OpY’KE€HUU CUJIOBBIX CTPYKTYp YKpauHBHI.
«Teppa-II» skcriopTupyercss BO MHOTHE CTpa-
HBI.

[Topsimok paboTsl ¢ mo3umeTpoM « TEPPAY.

1. lois1 BRyIKOYEHHUs JO3UMETpa HEOOXOau-

MO KpaTKOBpPEMEHHO Ha)kaTh kHONKY PEJXXUM. Puc. 7.

Ha nuudpoBom nHanKaTOpe MpH 3TOM BBICBE-

yuBaercsa nHpopmanus. s BbIKJIIOYeHHUS

JNO3AMETP HYXKHO onsATh HaxkaTth KHONKY PEJKVM n ynep:kuBath €€ B HaKaTOM COCTO-
ssHUU 4 C.

2. ITocne BKIIFOUEHUS JO3UMETP aBTOMATHYECKH MEPEXOIUT B PEKUM U3MEPEHUS
MOIIHOCTHU SKBUBaJIEHTHOU 1036l (MD]]) v - n3nyuenus. [Ipusnakamu 3Toro pexxuma
eCTh BhICBeUHMBaHHe cuMBoJIa USv/h (Mx3B/4) Ha 1MPPOBOM HHIUKATOPE U KPATKO-
BPEMEHHBbIE CJ1a0ble 3BYKOBbIE€ CUTHAIIBI (KaX bl 3ByKOBOW CHTHAM - 3TO 3a(PUKCUPO-
BAHHBIM KBAHT Y - u3iny4yeHus). [Ipu 3Tom Ha MHIMKATOpE YK€ HA MEPBBIX CEKYHIaX
OyAyT BbICBEUMBATHCA PE3yJIbTaThl U3MEepeHU. Tak Kak B 103UMETpPE MPETyCMOTPEHO
MIOCTOSIHHOE YCPEIHEHHE PE3YJIbTaTOB U3MEPEHHUS, TO € KaXAbIM MOCIEAYIOINM 00-
HOBJICHUEM 3Ha4YeHUs Ha HU(POBOM MHIUKATOPE MPOUCXOAUT MPOLIECC €r0 YTOUHECHHUS.
Takum 00pa3oM, MPUMEPHO Yepe3 MUHYTY NOCJI€ Hayala U3MEPEHU Ha NHIUKATOPe
MOSKHO MOJIYYUTh pe3yJibTAaT.

JI1st u3MepeHus MOITHOCTH SKBUBaJIGHTHOU 110361 (MO]]) v - u3nydeHus HeooXxo-
IMMO JI03UMETP OPUEHTUPOBATh METKOM «+» Ha HIKHEH KpBIIIKE MpruOopa B HarpaB-
JICHUU K U3y4aeMOMY OOBEKTY.
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