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AHHOmMauua: 6 cmamve pPaAcCMAmMpPUEaemcss OMKpblMue KEAHMOBOU HACMUYbl SPASUMOH=2, NpU 3HePeemuyecKkom
Kpyeosopome 10po 3emau numaemcs suepeuet Connya, 00KA3amenbCmeda Cyuecmeosanus IHepeemuyeckoeo sQupa,
OGHHAsL cMamvsi He NPOMuUopeuum OmpulmviM 3aKoHam @usuku. OmKpvimue KGaHMOGOU OUNONAPHOU YACMUYbL
2pasumon=2 no360/15em YMEepicOamb, YMO 6Cs ICUBAsL OP2AHUYECKAsT U HEOP2AHUYECKdss MAMmepus, CMmpOeHue
niamemol 3emis, Cywecmeosanue pasumayul, Cyuwecmeo8anue IHep2emuyecko2o Qupa, npozpeccd, KOmopo2o
docmuzno uenogeuecmeso, Oblio Obl HEBO3MONCHO Oe3 YUKIA GecnpepvleHo20 KPY208OpOmMa 3J1eKMPUYECKOl IHEpeUU
meoncoy Connyem u a0pom 3emiau.

Knrwouesvie cnoea: cywecmeosanue snexmpuueckou ceasu mexcoy Connyem u a0pom 3emau, cmpoeHue 3emuu,
00KaA3aMenbCmea Cyuecmeo8aHue IHeP2emuiecko2o 3gupa.

Internet - Bukuneaus. «IInanera 3emms» pasmen 3. Ilpu tepmosimepHoil peakuuu, npoucxoxasduied B ComHue, B
pa3HbIe CTOPOHBI OT TOH 3BE3/IbI CO CKOPOCTHIO CBETA PACXOJUTCA IMOTOK COJIHEYHOT'O BETpa - CBETOHOCHOM cpenbl. OH
COCTOUT U3 3JIEMEHTAPHBIX IOJIOKUTEIBHO 3apsDKEHHBIX YacTUI[ - IPOTOHOB. IIPOTOH - 3TO MONOKUTENBHBIN 3apsi
COJIHEYHOW 3HEPIuH, 3aKIIOYECHHBIN B CIIMH-0007104Ky. IIpOTOHBI, NMEs OJJHOMMEHHYIO HOJSIPHOCTh, OTTAJIKUBAIOTCS, a
IIPU WCKYCCTBEHHOM pa3pyIICHHH CHHH-OOOJOYKH BBIAEISETCS TEIUIO - COJHEYHas dSHeprus. [Ipm mocTrXeHuu
MarHUTHOTO TIOJIs1 3eMJTH B HOHOC(Epe TIOJIOKUTENIbHBIE IIPOTOHBI COJIHEYHOT'O BETpa MPHUTATUBAIOTCS K OTPULATEIILHBIM
3eMHBIM MarHUTHBIM 3JIEKTPOHAM, 00pa3ys OWMONSPHYIO MPOYHYIO CBS3b - TPaBUTOH=2 (CYIECTBOBAHHE I'DaBHTOHA
nmoka3eiBal HproToH). OH COCTOMT W3 TIOJIOKUTEIBFHOTO W OTPHIIATEIIFHOTO 3apsAfoB W CHUH-000JI0YKH, 00iamaer
MarHUTHBIMH CBOICTBaMM, HO TIPH 3TOM OCTaeTCs OJIEKTPUYECKH HEUTPaIbHBIM. | 'PaBUTOHBI HPUTATHBAIOTCA
MIPOTHBOIIOJIOXKHBIMH 3apsAfaMy, 00pa3yloT LENH, 3TO M €CTh SHepreTudeckuii >¢up. [Ipu mpuTSIKEHNH U ABHKCHUH
MEPHEHANKYISIPHO K JKEIE30HMKENEBOH Kope 3eMiM, KOTOpas HMMEET CBOWCTBA IOCTOSHHOTO MAarHWTa, MOTOK
T'PaBUTOHOB IIPOHM3BIBAET U CO3AET JABJICHUE HA BCIO 36MHYIO MAaTEPHIO, TO €CTh COBEPINAET paboTy - rpaBuTanuio. OT
IJTIOTHOCTH M MPOHUIIAEMOCTH MaTE€pUU 3aBUCUT YIEJIbHBIM Bec BemecTBa. [IpumMep, KOTOpbIit onlymaer Kaxaslid U3 Hac:
MIPUHUMAs 103y JIeXka, MBI OIIyI[aéM HEKOTOpPOe O0JIErdeHUe - ATO MOTOK IPAaBUTOHOB, IPOHU3BIBAIOIIHMH HAC IMOIIEPEK,
YMEHBIIIaeT JaBlieHHEe, XOTsA Macca U BEC OCTAIOTCS HEM3MEHHBIMU. [I0TOK ITpaBUTOHOB IMIPOHUKAET B XKEJIE30HUKEIEBYIO
kopy. JKenezoHukeneBas Kopa YTOJNIIAETCd K 3KBaTOpy, a K CEBEPHOMY IIOJNIOCY YTOHYAETCs, MAaHTUS SBIISETCS
oxnaxnaroniel marepueid. JKenesonnkenesas Kopa (MarHeTHK) SBISIETCSI CTaTOPOM, a MEAHOE sApO (aHTHMAarHeTHk) -
pOTOpOM, 1 paboTaeT 3Ta cucTeMa Kak aCHHXPOHHBIN 3JIeKTpoaBUraTeib. Ha rpanuie Mexay Keae30HHKeIeBOH KOpoi
(ctaTopoM) M BpalIaloUIMM pacIuIaBoM szpa (poTopoMm) cos3zaercsi Tperue. [Ipu TpeHnn n TeMmneparype ClimH-000J104Ka
MIPOTOHOB pa3pylIaeTcs, TPH O3TOH PpEaKIWH BBIIEIACTCS TEIUIO COJHEYHOW OSHEPrHH, KOTOPOE MOJNEPKHUBACT
TEMIIEpaTypy paciulaBa MEJHOTO sIpa, >KEJIC30HUKENCBOM KOPbI M YaCTUYHO MAaHTHH. DJEKTPOHBI NPH PEaKLUH He
pa3pyIIaloTCs, a HACHIAIOT OTPULATENBHYIO YacTh I'PABUTOHOB B JKEJIC30HUKEIICBOM KOPE, KOTOPhIE OBOPAYMBAIOTCS
Ha 90 rpagycoB M CO3AAIOT TPAaBUTOHHBIE LIEMH, TO €CTh MArHUTHYIO MHIYKIUIO, IOTOK KOTOPOH IBMXKETCS BIPABO IO
9KBATOPY ¥ NMPOU3BOJUT BPAILICHUE pacIulaBa MEIHOTO siipa. Tak Kak paciuiaB UMEeET BSI3KOCTb, AP0 BPAIAET IJIAHETY C
OTIpENIeTICHHOW CKOpOCThI0. YacTh BHICBOOOAMBIIMXCS JIEKTPOHOB IOCTEIIEHHO MPUTATHBAETCS K IOKHOMY, Ooiee
MarHuTHoMy mnostocy 3emnu. HOHBIH MOTIOC MMeeT MaTepuK AHTApKTHUAY, KOTOPBIM COAEP)KUT MarHeTHK-pyIy,
MIO3TOMY IOTOK IEKTPOHOB YCTpEMIIeTCS K I0KHOMY IOJIIOCY M JaBJICHHEM BBITECHSAETCS B NPOCTPAHCTBO BHOBB
MPUOBIBAIOIIMME  3JIEKTpoHaMHU. OTpHLATENbHBIE JJIEKTPOHBI BBIXOJAT Yepe3 IOXKHBIM MarHUTHBIA IOJIOC H
YCTPEMIIIOTCS. K NPUTSATUBAIOLIEMY CEBEPHOMY MOJIOCY, CO37aBasg MarHUTHbIE HOTOKM - aunons 3Jemwd. [lpu
JIOCTHXKEHUHM HOHOC(HEPBI OTPHULIATENbHBIC 3JIEKTPOHBI IPUTATUBAIOTCS K TIOJIOKUTEIEHBIM TPOTOHAM COJIHEYHOT'O BETPA,
00pazys OUIIOJISIPHYIO IPOYHYIO CBS3B - IpaBUTOH=2. [{uKi1 6ECKOHEUHO TTOBTOPSIETCSI.

JokazaTejbCTBa CylIeCTBOBAHUS JHEPreTH4YecKoro 3¢gupa

Teoperudeckast anekrpoTexuuka [ctp. 218-222] YenoBedyecTBO Mojib3yercs: dHEpruei adupa ¢ Tex mop, Kak ObUIo
HM300pETEeHO IEKTPUIECTBO. DTO AIIEKTpUUYecKas MalliHa - TeHepaTop. Pabora rereparopa: mpu Bo30YKICHUN MEIHBIX
KaTyIIeK poTOpa HEOOJBIINM BO30Y)KHAIOMINM TOKOM, B NPOBOJHHKE, 3aMKHYTOM HAaKOPOTKO, CO3/AE€TCsl HABICHHC
LeTell TPaBUTOHOB, HAaXOSIIMXCS B MeTauie. ['paBUTOHBI U [JAaBICHWH BBIXOAAT W3 Meau (aHTHUMAarHeTHKa)
TIOJIOKUTETIBHBIM 3apsI0M BIIEpe]l ¥ IPOHUKAIOT B HA0OP XKEJIE3HBIX IJIACTHH (JKEJIE30 SBISETCS MarHETHKOM), IIPH 3TOM
pOTOp reHeparopa NMpHOOpPETaeT CBOWCTBA »JeKTpoMarHuTa. deppoMarHUTHBI MarHUTONPOBOJ POTOpa BKAauMBaeT B
ce0s1 ¥ YIUIOTHSIET NOTOK TPAaBUTOHOB C SHEPIreTHYECKOro 3dupa. B snexTpoMarHure poropa MIHOBEHHO MPOHMCXOIUT
pacmpesieneHre MarHWTHBIX cwil. OTpHHIATEeNbHO 3apsHKEHHBIE TPABUTOHBI ITOBOpaduBaroTcsi Ha 90 rpamycoB H
BBICTPANBAIOTCS B KPHUCTAJUIMUECKOHM pemeTke (eppomMarHeTHKa TPaBUTOHHBIMHU IETISIMH OT IIEHTpa Ha TNepudepHro
poTOpa 1O YacOBOW CTpPENKE OTPUIATEIbHBIMH 3apsgaMu  BIeped. [loMOXHTENbHO 3apsHKCHHBIE T'PABUTOHBI
moBopaunBatoTcst Ha 90 TPagycoB M BHICTPAMBAIOTCS B KPHCTAJUIMYECKOH pelleTke (eppoMarHeTHKa TPaBUTOHHBIMU
LEMmAMH OT nepuepun K LNEHTPY pPOTOpa MPOTHB YACOBOM CTPENKM OTPULATENbHBIMH 3apsiJaMU BIIEPE, 3TO SBICHUE



HA3bIBAETCS 3JIEKTPOMArHUTHOH HMHAyKIMeHd. IIoTOK rpaBUTOHHBIX Iiemed depe3 (eppOMarHeTHK pOTOpa W CTaropa
o0pasyeT KpyroBOpOT JMIIONS AJIEKTPOMArHUTHOW WHAYKIIMK TeHeparopa. [Ipu MpuiIokKeHHOH MOIIHOCTH 00OpOTOB
BpalleHHsi pOTOpa B MPOCTPAHCTBE 3a30pa MEXIY POTOPOM M CTaTOPOM TeHeparopa, IPaBUTOHBI Pa3pbIBAIOTCS Ha
MOJIOKUTENBHBIM MPOTOH U OTPUILIATEIBHBIA 3JIEKTPOH - 3apsansl (puc. 1). OT CKOpOCTH BpalleHUs POTOpa CO3AaeTCs
BUXPb - JIaBJICHHE. DJIEKTPOH - 3apsi/ibl IPOHUKAIOT B (PeppOMArHeTHK KOPITyca CTaTOpa M HACHINIAIOT OTPUIATENIbHBIC
3apsibl 1IeTeld TPaBUTOHOB, NPH 3TOM YacTh OTPHLATEIBHO 3apPSDKEHHBIX I'PABUTOHOB HACBHIIIAIOT KOHTYPHYIO MEIHYIO
KaTyliky, HaBogsT B Heit O. /1. C., nBurasce K KjieMMe IPOBOJTHUKA OTPHLIATEIBHBIM 3apsioM Briepes (pasfl. MoBeIeHue
rpaBUTOHa B MeTauiax). Jlpyras 4acTb OTpUIATENIbHBIX TPABUTOHHBIX IIENEil y4acTBYeT B KpPYrOBOPOTE JAWIIONS
JIEKTPOMAarHUTHOH HWHIYKIMM TeHeparopa. Buxpewm, JaBieHHWeM BpalleHHUs pOTOpa TI'eHepaTopa IPOTOH - 3apsiibl
HaCBIIIAIOT TIOJIOKHUTEIBHYIO YacTh TI'PaBHTOHOB (eppOMarHeTHKa CTAaTOpa, CO3/aBas MOJOXKUTEIHHO 3apshKEHHbIC
TPaBUTOHHBIC IICTIH, KOTOPBHIE IBUTAlOTCSA MO (peppOMarHETHKY OTPHIATENIBHOM YacThIO BIIEpEeX IepeceKkas MEAHYIO
KOHTYPHYIO KaTyIiKy, (aHTHMarHeTwk), HaBomaT B Hedl O.J[. C. Ilpum 3TOM IOKHBIA IIONIOC POTOpa BBITAIKUBACT
TPaBUTOHBI, a CEBEPHBII IOMIOC BTATHBAcT. UYeMm BbImie OOOPOTHI POTOpa, TEM OBICTPEE MPOUCXOIUT HACHIIICHHUE
MOJIOKUTETIBHBIX 3aps0B TPABUTOHOB, TO €CTh PACTET HANPsDKCHNE U BOJIHA KojebaHuil - republ. Yem Oosble quaMerp
" JJIMHA KaTYHIKW IIPOBOJHHKA, TEM OOJIBIIIE CHIA TOKa - AMIICPHBI. HpI/I OTOM M3 MCAHOI'0 IPOBOJHHUKA KOHTypHOﬁ
KaTymKu cTraTopa reHeparopa, ¢ KJI€MMbI ABUTAIOTCA IMOJIOKHUTEIbHO HACBINICHHO 3apsAKCHHBIC I'PABUTOHHBLIC ILICIIHA CO
3HAaKOM «IUTIOCY, MEHsISl HallpaBJIeHHE TO B OJIHY, TO B APYI'YIO CTOPOHY, a C KOpILyca CTaTopa ¢ KJIEMMbI 110 TIPOBOTHHUKY
JIBUTAIOTCS] TPABUTOHBI C OTPUIATEILHBIM HACBIIIIEHHBIM 3aps/I0M BIIEPE]] CO 3HAKOM «MUHYC», 3TO M €CTh IIEPEMEHHBIN
IIEKTPUUECKUN TOK, NOITy4aeMbIid U3 SHEPreTHYECKOro dpupa.

IMoBeneHne rpaBUTOHA B NMPOBOJHHKE-MATHETHKE. TECOPETUYECCKas dIEKTpoTexHUKa [cTp. 36-49]: rpaBUTOHHBIC
LIeTTH, TPOHM3BIBAIOIINE TTOTIEPEK MPOBOIHIK, HeUTpabHBI. [Ipn MpHuIokeHHOM JaBJIEHUH T'eHepaTopa OTPULATEIbHBIMH
3apsJaMy [IPOMCXOJIUT HACHIICHWE OTPUIATEIFHOM 4YacTH TI'paBUTOHA, Pa3AEIEHHOTO CIMH-O0O0JOYKOH, NMpH 3TOM
TPaBUTOHBI CO CKOPOCTBIO CBETA JBUTAIOTCS MO MOBEPXHOCTH NPOBOJHHKA JIEKTPUUECKON LemH. B xpucrammmyeckoi
peleTke MPOBOAHMKA TPABUTOHBI IMOBOpaudmBaioTcss Ha 90 rpamycoB, 0OpasylOT TPABUTOHHBIC HENHW W JBHXKYTCS
OTPHLIATEIBHBIM 3apsIOM BIEpe K nmotpedutemo. IIpu naBneHun reHeparopa rpaBUTOHBI BEIXOIAT IIEPIEHIUKYISIPHO
13 TTOBEPXHOCTH MPOBOAHUKA HACBHIIICHHBIM OTPHIATEIBHBIM 3apsIOM BIIEPER M CO3AAIOT BOKPYT 3JIEKTPOMArHUTHOE
noje. JlnaMeTp 3/1eKTpOMarHUTHOTO OIS 3aBUCHT OT JABJICHUS - HANIPSHKEHHS TeHEpaTopa U Ce4eHHs IIPOBOIHUKA.

IloBeneHne rpaBHTOHA B NPOBOJHHKE - AHTHMArHeTHKe. TEOPETHYECKas JJIEKTpOTexHHWKa [ctp. 36-49]:
TPAaBUTOHHBIE LIENM, IPOHU3BIBAIOLIME IIONEPEK MEAHBIA IMPOBOJHUK, HEUTpaslbHBI. [Ipu NPUIOKEHHOM [aBIECHUU
reéHeparopa IMOJOKUTCIbHBIMU 3apaaaMu MPOUCXOJUT HACBIIICHUC MOJIOKUTEIILHOM YacTH TpaBUTOHA, pPa3zACJICHHOIO
CIHMH-000JIOYKOM, IPY 3TOM I'PaBUTOHBI CO CKOPOCTBIO CBETA JIBUTAIOTCS 110 MOBEPXHOCTH ITPOBOJHUKA DIIEKTPHUECKOM
ueny. B kpucraimyeckol penietke MpOBOAHUKA I'PaBUTOHBI ITOBOpauuBatoTcst Ha 90 rpaaycoB, CO34al0T IPaBUTOHHBIE
LIENH, ABUIAsCh TOJIOKUTENEHBIME HACHILICHHBIMHU 3apsaaMu Brepel. [Ipu NaBieHHM BBIXOAAT C KPUCTALIMYECKOM
pelLIeTKH MeTajula NEepIeHANKYSIPHO K MOBEPXHOCTH IIPOBOJHHMKA MOJIOKUTEIBHBIM HACBIIIEHHBIM 3apsIOM BIlepeN U
CO3/Iaf0T BOKPYT 3JICKTPOMAarHUTHoOE 1oje. J[namMerp »JIeKTPOMAarHUTHOTO ITOJIsl 3aBUCHT OT JAaBJICHUS - HalpsDKEHUS
TeHepaTopa M CEeYeHHs MPOBOJHMKA. DIEKTPOMArHUTHOE I10JIC, HACBHIIIEHHOE TONOKUTEIEHBIMY 3apsAAaMHy, OTACHO IS
YeJI0BEKa, MOCKOJIBKY TEJIO YeJIOBEKA TPOHN3aHO IPABUTOHHBIMH LIETISIMHU, 3TO MOJKET IOCITY>KUTh IIPOBOJHUKOM MEXKIY
TEHEPATOPOM, IEKTPUIECKIMH LEISIMU U 3eMIICH.

PaGora TpanchopmaTopa: TeopeTHdecKas 3eKTpoTexHuka [cTp. 549-554]: rpaBUTOHHBIC TEMH, TPOHU3BIBAOIIHE
TpaHcopmarop, HeWTpanbHbl. HampsbkeHne, MOJaHHOE HAa MEJHYI0 (AaHTHMAarHeTWK) IEPBUYHYIO KaTYIIKY
TpaHchopMaTopa, 3aMKHYTYIO HAaKOPOTKO, CO3[acT AaBJACHHEC B MEIHOM IIPOBOIHHUKE. [ PaBHTOHBI BBIXOAAT K3
MMOBEPXHOCTH METaJlIa MMOJIOKUTEIBHO 3apsKCHHOM YacThIO BIICPEI U MPOHUKAIOT B MAarHUTOIIPOBO TpaHchopMaTopa.
I'paBuTOHBI, MoONagas B KPUCTAJUINYECKYIO PEIIETKY *efe3a (MarHeTHka), mosopaunBaeTcs Ha 90 rpagycoB M co3daroT
IpaBUTOHHBbIE Lenu. [Ipu JaBiIeHWH, CO3JaHHOM T[EPBUYHOW KAaTymIKOHW, B MAarHUTOIIPOBOAE CO3JAeTCs
AJIEKTPOMAarHUTHAsT MHAYKIHSL, KOTOpasi ABMXKETCSI TI0 MarHUTOIIPOBOY O YacoBOIl CTpEJIKe, MPOHHU3BIBAET BTOPUIHYIO
KaTyIIKy W OKpY’Karolllee IPOCTPAHCTBO BOKPYr MarHuTonpoBona. IIpu naBieHMM B MarHUTONPOBOJE TPAaBUTOH
MIOBOpauMBaeTCsd B IIPOBOJAHMKE BTOPUYHOM KarTymku Ha 90 rpagycoB W cO3/1aeT I'PaBUTOHHBIE LENH, HAIOJHSIET
MIPOBOAHUK M JBIDKETCS TTOJIOKHTEIBHBIM 3apsAloM BIIEPEA B IICKTPHUECKOH Lemnu. B 3aBHcMMOCTH OT nHaBiieHHS U
JMaMeTpa MpOBOJIHIKA BTOPUIHON KaTyIIKH OyAET 3aBHCETh MOBBIMIAIOIMINI TpaHC(HOPMATOP MITN TIOHMKAIOIINH.

PaGora KoHAeHCATOpPAa: TeopeTHUYeCKas 3JIEKTpoTeXHUKa [cTp. 258-261]: rpaBUTOHHBIE MEIH, MPOHU3BIBAOIINE
KOHJICHCATOp, HeWTpanbHbl. 1IO0CTOSHHOE HampspKeHHE 6 KHIIOBOJIBT, MOAAHHOE Ha 3JIEKTPOBI, HAMOJHIET €MKOCThH
KOHJICHCAaTOpa, TO €CTh IUIOIAJb ANTIOMHHHEBBIX OOKIAJOK (QHTUMAarHeTHK). [paBUTOHBI pacHOIAralOTCs
TIOJIO)KUTETIbHBIMU HACHIMIEHHBIMH 3apsaMd Ha MOBEPXHOCTH MeTala Ha OJHOI M npyroil oOkianke. Tak xak oHM
pasiesieHbl TU3JIEKTPUKOM, TPABUTOHBI YIEPXKHUBAIOTCA B MeTaJlle 00KJIaoK. [Ipy cABMKEHNH MPOBOIHKKA, HIYIIEro OT
OJTHOTO K JPYroMy JIEKTPOIY KOHJICHCATOpa, IIPH ONPEICICHHOM 3a30pe MPOUCXOAUT NPOo0oii To Bo3ayXy. [ paBUTOHEI
CO CKOPOCTBIO CBETA C TPOMKHM PE3KHUM 3BYKOM MPUTATUBAIOTCS M IPOOMBAIOT CIIMH-000JI0OYKY POTOHOB, IPH PEAKINH
BBIJIEIISIFOT TEIUIO COJHEYHOW JHEPTHH, a JIIEKTPOHBI 00JaKOM yXOAAT B IpocTpaHcTBo. Ilpm mojade Ha OOMH 13
JIEKTPOJOB KOHJEHCATOpA MEPEMEHHOTO TOKA T'PABUTOHBI KOJICOTIOTCS M IBHUTAIOTCS HOJIOKUTEIBHBIM HACBHIIICHHBIM
3apsJ0M B HAIpaBICHUU BIDKCHMS, MEPEXOMAT C OJHOM OOKIaAKW Ha JpYrylo, MpOIycKas IHEpeMEHHBIH TOK Ha
MIPOTHUBOIIOJIOKHBIN 3TEKTPOLI.



3akJoueHue.
IIpu >HEPreTHUECKOM KPYrOBOPOTE AP0 3emiiu nutaetcs sHepruci CosHia. DHepreTHUECKUi 3(Up YeI0BEUCCTBO
UCIIOJNIB3YET C TeX MOp, KaK n300peTeHo AeKkTpruuecTBO0. CMEHbl MArHUTHBIX MOJIFOCOB HE OY/IeT HUKOT/Ia.

leHepalma 3NeKTpUUecTBa C SHepreTHUueckoro agmpa
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Puc. 1. I'enepayus anexmpuuecmsa c snepeemuieckoco sgpupa
Jlumepamypa
1. [OnextponHslii pecypc]:Internet-usnanus «3emis». Buxkunenus, H. H. Mancypos. B. C. ITonos. Teoperuueckas

anektporexuuka. // Theoretical electrical engineering. Mocksa, uznarenscTBo «IHeprus» 1968 r. 576 crp. Pexum
nocryma: https://ru.wikipedia.org/wiki3emns (nara oopamienus: 15.02.2016)



