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Jloxnadvm e noceemen 6 namem Ha 8UOHUSL OBICAPCKU PUIUK
akademuk Munko bopucos,
KOUMO noiaea 0CHogume Ha axKycmoeniekmporukama 6 bvacapus
u 00y4a6a HAKOIKO NOKOJIEHUS U3C1e008ameintl,
no cayyai 95 200uHU 0OM POAHCOEHUECMO M).

1. YBoa

“ Ome npe3 60-te roAMHM Ha MHUHAJIUS BEK B

- NEPCIEeKTUBHUTE  IUJIAHOBE  3a  pa3BUTHE  HA
k- | paZMoENIEKTPOHHATA MPOMUILIEHOCT Ha bwarapus e
Lt'l 53} 3aJI0)KEHO IOCTPOSIBAHETO Ha JBa 3aBoja 3a
B 1 npodpecuoHanHa amaparypa: 3aBoja 3a YKB
J paauoctanimu — rp. 'one [lenueB u 3aBojaa 3a paauo
HaBMrallMOHHa anaparypa — BapHa. [Ipoaykuusara um
€ NpeAHAa3HAYEHA KaKTO 3a BBTPELIHMS, Taka U 3a
BBHIIHUTE ma3zapu, TimaBHo 3a CCCP. U 3a pgBata




3aBojJla ca HEOOXOJMMHU KBapllOBU pE30HATOPH W (PUIATPU, KOUTO ca
OCHOBEH TpaJuBEH €JIEMEHT B pPaJUOEJIEKTPOHHATa HPOMMIILUIEHOCT.
HapactBar M BBTpelIHMTE NOTPEOHOCTHM Ha CTpaHaTa OT KBaplOBU
pPE30HATOPH 3a CIelMajHaTa pajuoeIeKTPOHUKA U OTOpaHUTEIHATa HU
MIPOMUIIJIEHOCT.

[Ipe3 mecen centemBpu 1965 romuHa € BHECEHO MPEMJIOKEHHE U TIPeE3
Mecell JeKEeMBpHU ChlllaTa TOJWHA HM3IIM3a peuleHre Ha MUHUCTEPCKUsS
CBBET 3a MpeoOpa3yBaHe Ha “3aso0a 3a cunosu NOaynpoBOOHUKOSU npubopu’
(ouBmata barepuiina ¢abpuxa) — Codus B “3a600 3a enexkmponnu
npeobpazosamennu enemenmu’” (3EIIE) karo B mnpousBojcTBeHaTa MYy
nporpama € BKIIOYCHO MNPOU3BOJACTBO HAa KBApPLOBH PE30HATOPU 3a
HYXXJIUTE Ha paliOeNIEeKTPOHHATA IPOMUIIICHOCT Ha cTpaHara [2].

2. I[IbpBH CTHIKHU

ITo texamuecko 3amanue or CO PECIIPOM - Cod¢wus, na bazara 3a
pasButue u BHeapsiane (BPB) kbm 3EINE e Bb3moxkeHO pazpaboTkaTta u
YCBOSIBAHETO B IPOU3BOJICTBO Ha Cepusi OT KBApLOBH PE30HATOPU U
¢untpu 3a YKB paguocranuuu [3]. Cp3nageHa e nmpobiemMHa rpymna ot
Tpuma Miaau ¢usunu: Jlozan CnacoB, Pymsna TaproBa u Paiina
[TonoBa-3axapueBa, nBama Texuuiy JIro6o CuxityHoB u [[Betan [Ipenor
U €IMH CTHKJIOAYB AHren JIekoB.

ITo ToBa Bpeme B bbirapus HsiMa MOATOTBEHHM KaApU U TEXHOJIOTHYEH
ONUT B TPOMU3BOACTBOTO Ha KBapLOBH pe3oHATOpU. M3BecTHU
MO3HAHUSATA 32  TNHE30CNIeKTPUYHHMS  KBapll M  KBaplOBHTE
npeoOpa3oBaTeNu CTyIEHTHTE MO (U3MKa IMOJlydyaBaxa OT JEKIHMHUTE Ha
npod. I'. HamxkakoB B kypca mo OmnutHa ¢(usuka BbB DPHU3HUECKUSA
¢dakynrer Ha CY Knument Oxpuacku. Ho Te 6sixa HeIOCTaTHUHM.

Heobxonumo 6e M3yuyaBaHe Ha €JUH CEpPHUO3€H, HE JIEK pas3jien OT
¢usukaTa Ha TBBPAOTO TAJIO, CBBpP3aH C Bb30YXKIAHETO U
Pa3NpOCTPaHEHHETO Ha aKYCTUYHHU BBJIHM B NMUE30€JIEKTPUYHU KPUCTAIH
U CepUO3HA TEXHOJOTMYHA TIOATOTOBKA.

EnnoBpemenno ¢ moaroroBkara cu crierpanuctute ot bTP tpsa6samie na
mpoekTupar, u3paboTBaT W mpemaBar Ha  MHcTMTyTa 1O
panuoenexkrponuka (MPE) wma CO PECIIPOM onutHu o0pa3uu Ha
KBapIIOBU PE30HATOPH 3a BJIaraHe B HOBUTE MM pPa3pabOTKH.

[Ipy MHOrO NPUMHUTHBHHM YCIIOBUS M IpPH JIUICA HA CIELUATU3UPAHO
obopyznsane npe3 1966 roguna B 6apakute Ha bPB kpaii [lanuapeso ca
n3paboTeH! MbPBUTE KBApLIOBU pe3oHaTopu B bearapus 3a 8000 kHz. Te
0s1xa mpeAHa3HAa4eHUW 3a MbpBHUS Haml xubpuaeH 10-kananeH paguo-
tenedon PT-21-10 u HeroBara momudukanus PT-21-1 (egHokaHaieH),
pa3paboTeHH MNOJ| PHKOBOJACTBOTO Ha TAJAHTJIMBUS Hall KOHCTPYKTOP
[Terbp XwunkoB B WUPE. Te3m paauworenedoHH MO-KbCHO HamepHxa
IIUPOK npueM B cesnickoTo cronancTBo Ha CCCP u 0sxa peanusupaHu B
OTPOMHU KOJINYECTBA.



[Ipe3 cnensamure 1967 — 1970 roguHu ca 3aBbpIICHH pa3pabOTKUTE U
Ha apyru kBapuosu pezoHatopu 3a 8050 kHz u 10 000 xHz, Bne3nu B
paspaboTkaTa Ha cepus oT paauoctanuuu PCJl (paguoctanims mKoOHA)
¢ AM wu UM npenHazHauyeHM 3a NEpCOHANHA Bpb3Ka B
MHPACTPYKTypaTa Ha CTpaHaTa U B CIICIMATHUTE BEJIOMCTBA.

3. JocTraBka, MOHTAXK U MMyCKAHE B €KCILI0ATALMS HA JUHUS 32
MPOU3BO/JCTBO HA KBAPLOBU PE30HATOPH

MexnyBpeMeHHO Ha 22 1oy 1967 roguHa € HanmpaBeHa IIbpBATa KOIKa
Ha CTPOUTEJICTBOTO HA HOBHA 3aBOJ 3a €IEKTPOHHU IPeoOpa3oBaTEIHU
enemenTu B Codus — N'opyOisiue [3].

[Noguna mo-xbCHO e TeXKHU nperoBopu B MammHoekcnopt — Codust e
noanucan naoroBop ¢ TexmamekcmopT — MockBa 3a JOCTaBKa Ha
o0opynBaHe 3a MPOM3BOACTBO HAa KBAPIIOBH PE30HATOPU C KAaIalUTET
150 xus1. 6p. TOAUIIHO Ha cTOMHOCT 642 X py6mnu [3].

IIpe3 1970 roauHa JMHUATA 32 TPOU3BOICTBO HAa KBaplIOBU PE30HATOPHU
e aoctaBeHa OoT CBBETCKHUS ChIO3 M C IOMOIITA HA HAKOJIKO ChBETCKHU
CHELUATUCTH € MyCHATa B ICHCTBHUE.

ITonmucan e u poroop (JI-8/313) 3a oOyuenne ©Ha 30 Hamu
CHELUATUCTH B TEXHH 3aBOJIU, HO MO-KBCHO MOPAIN CHELUATHUS PEXKUM
MIpU TIPOU3BOCTBOTO Ha KBapioBu pe3oHaTopu B CCCP (3acekpeTeHo)
oOydeHneTo kareropm4yHo € orkazaHo [3]. ToBa namara bwarapus cbc
COOCTBEHU CHJIM Jla pelliu MmpobiiemMa ¢ MOAroTOBKaTa Ha CIELUATINCTH U
KBaJIM(UKALMATA HA TIPOM3BOICTBEHHUS [IEPCOHAIL.

B 3aBona mocThnBaT Miaau CIEMUANINUCTH, TOKY IO 3aBbPIIMIN (HU3HIIN,
XUMHUIH, paIUOMHXKEHEpH U TeXHUIM. [Ipobnemnara rpymna no “Keapyosu
npubopu” yBEIMYaBa CBOSA CBhCTaB U € IpeoOpa3dyBaHa Karo
“Koncmpyxkmusno u mexnonozuuno 6opo” 3a pa3paboTka ¥ BHEApsSBAaHE Ha
KBapLOBU pe3oHatopu U (untpu. CnenuajucTuTe Beye IMPUTEKaBaT
KOMIUIEKCHA JIMHHUSA 32 TEXHOJOTMYHU M3CJIEBAHUS U KOHTPOJIHO-
M3MEPUTEITHU amapaTypyu 3a TECTBaHE Ha KBApILIOBU PE30HATOPH, HO BCE
OlIlle HeIOCTaThYHA MOJTOTOBKA U KBaMU(UKALIKS 32 Pa3BOHA JEHHOCT.

3a moaroroBka Ha crnenuanuctd 3a  Hyxaute Ha 3EIIE nma
U3KIIIOUMTENHA 3aciyra npodecop Mwuiko bopucos. Toit ce 3aema u
OpraHm3Wpa BEYEpEeH Kypc 3a CICJIWIUIOMHAa KBaIH(HUKAIMSI Ha
cnenmanuct oT 3EIIE mo m3bpanu BBIpocH OT “Veod 6ve usuxa na
mewpdomo msio”’, @ MO-KbCHO U KYPC MO “AKycmuunu u onmuunu 6vinu &
mevpou mena’”.

B npoabinkeHre Ha MOBeYe OT J[BE€ TOJMHUA BCUYKH crieninanuctu oT bPB
(pu3uim, XUMUIM ¥ PaJUOUHKEHEPH) CIIe] 3aBBbpIIBAHE Ha PaOOTHUS
JIeH Bedep, J1Ba ITbTU CEIMHUYHO OTHBAT BbB Dusuueckus ¢axyinteT Ha
Coduiickusi yHUBEpCHUTET Ja CIyIIaT JeKIuuTe Ha mpod. Mmuiko
Bopucos. Taka, ycriopeaHo ¢ 00ydeHneTo BbB Dusndeckus GhakynTer Ha



CVY, ce pa3paboTBaT ¥ YCBOSIBAT pPE30HATOPHM 3a HOBH YECTOTHU
WHTEPBAJU 10 TEXHUYESCKH 3aJaHHsI Ha TOTPEOUTEIHTE.

4. IIpoeKTHO-KOHCTPYKTOPCKH M TEXHOJIOTHYHHU Pa3padoTKu U
BHeapsaBaHe (1971-1975)

[Ipe3 nepuona 1971 — 1975 roauna 3a HyKAUTE Ha PaJUOCIEKTPOHHATA
HU mnpomuuuieHocT B bPB ycmemHo ca 3aBbplieHM U BHEIPEHU B
IIPOU3BOACTBO  HAKOJKO  JIECETKH  IPOECKTHO-KOHCTPYKTOPCKU U
TEXHOJIOTUYHU pa3pabOTKU Ha KBaplLOBU PE30HATOPU.

C ToBa € pa3mUpeH YEeCTOTHUS JUANa30H 3a MPOU3BOJCTBO HAa KBAPIIOBH
pezonaropu ot 200 kHz no 350 kHz DT u CT- cpe3oBe ¢ KOHTYpHH
TpenTeHus1 Ha nue3oesieMeHTa [S5] um kBapuoBu pezonaropu AT-cpes c
JICMIOBUAHN U TUIOCKO-TIApaJIeIHU IMUEe30€JIEMEHTH, MOKPHUBAILU IIeus
nuanasod ot 1 MHz no 100 MHz.

VYcenenHo ca pa3paboTeHH M YCBOEHH B NPOU3BOACTBO HOBH H3JENUS:
SSB xBaprioBu ¢wirpu Ha 1,7 MHz u 5 MHz ¢ obemMeH MoHTax 3a
CHELMAJIHU PAJUOCTAHLUM 3a HYXIUTe Ha MMHUCTEPCTBOTO Ha
HapojHaTa otOpana [11, 12].

[Ipe3 70-te u ocobeno mpe3 80-Te TOAUHN HA MUHAJIHS BEK CITyKeOHUTE
VKB pamguocranuuu B bbiarapus nosydaBaT TOJIIMO  pa3BHUTHE.
Cnyxeonure YKB paanocraninyumu umaT IBOWHO NpeaHazHaueHue. Te ce
M3MOJI3BAT U 3a CIELUAIHU HYXIU B MHHHUCTEPCTBOTO HA BBTPEIIHUTE
pabotu (MBP), MunucrepctBoro Ha HapojgHara otbpana (MHO),
I'paxxpancka orOpaHa, CTpPOUTENCTBOTO U Ap. BbpXy crnenuanucrture ot
pa3BOMHUTE 3BEHA BB3JIOXKEHA LAIaTa OTTOBOPHOCT IO 3aMsHATa Ha
BHOCHUTE I'PaJMBHU €IEMEHTU U CHEelU(pUIHN MaTepuaiu ¢ ObIrapcKH.
ToBa B ocobeHa cuiia ce OTHAacs 3a KBapLOBUTE NPUOOpPU 3a YECTOTEH
KOHTpOJI, KOUTO ce pa3zpaborsar u npousBexaat B 3EIIE 3a Hyxaute Ha
crenuanHara einekrpoHuka. @usunure or bPB ycnemno ce cmpasar ¢
BHCOKO oOTroBopHara 3agada. Ilpomssenenure B 3EIIE kBapuosu
PE30HATOPH HAIBIHO YIOBJIETBOPSABAT IPEAIBEHUTE KbM TAX TEKKHU
U3MCKBaHWA Ha BoeHHMA CTaHAApT 1O OTHOLIEHWE HAa MEXaHWYHU
HAaTOBApBaHWA, KIMMAaTHYHA WM paJMallUOHHA  H3JPBKIMBOCT,
HAJIC)KTHOCT ¥ IBJITOBPEMEHHA CTaOMITHOCT [6].

S. YcBosiBaHe MNPOM3BOACTBOTO HAa MOHOJHMTHH KBapLOBH
¢unTpu B bbarapus

Jpyr BaxkeH eleKTpoHeH eieMeHT B YKB pannocrannum € xBapunoBus
GunTbp 3a cenekuus Ha PaOOTHUS YECTOTEH HHTEpPBaJl B IPUEMHO-
npenaBarenHute amapatypu. C oco0eHa cuiaa ToBa ce OTHacs 3a
MHorokananaute YKB cranuuu. IlorpebHocTure Ha crpanara o 1976
rofIMHa ce 3aJ0BOJISIBAT 4pe3 BHOC Ha KBapLOBH (uirpu ¢ obeMmeH
MOHTaX MPEAUMHO OT 3aNaJHu GUPMH.

IIpe3 1973 ronumna cwrpynnuka ot BPB na 3EIIE Jlozan CnacoB
cnenuanusupa B MHcTUTyTa 3a NPOMMIIIEHM HAyKW Ha TOKUUCKHUSA



yHUBepcUTET AnoHus, B 1abopaTopusTa Ha CBETOBHO M3BECTHHUS yU€H B
o0y1lacTTa Ha KBapLOBUTE NMPHOOPH 3a YECTOTEH KOHTPOJ U CeNeKLus,
npodecop Mopuo Onoe.

Temata 1O KOATO pabOTH “Mnozo pejcumnu xéapyosu pesonamopu’ €
OCHOBaTa Ha KOSTO CE€ pa3BUBAT T.H. MOHOJUTHH KBapIOBH (QUITPHU
(MK®), mno-KxbCHO HamMepWwiu UIMPOKO TMPHUIOKEHUE BBB BCUUKHU
MHorokaHaiau Y KB pagnocucremu [7, 8].

MHoro pexxuMHHUTE (MHOT'O MOJIOBUTE) PE30OHATOPH CE€ XAPaKTEPUZUPAT C
TOBa, Y€ BbpPXY €JHA KBaploBa IUIaCTMHA Ca pealu3upaHH JBa WIU
MOBEYE pE30HATOpa, MEXAY KOUTO ChUIECTBYBAa KOHTPOJIHMpAHA
aKyCTHYHa BPb3Ka.

Ta3u cTpykTypa JaBa BB3MOXKHOCT Ja ce (QWITpUpa paJuo YECTOTHUS
CTIEKTBP, KaTo MPOITyCcKa caMo oIpezieieHa JieHTa oT Hero. lllupunaTa Ha
JIeHTaTa Ha MPOIyCKaHEe 3aBHCU OT TOJIEMHHATa HAa aKyCTHYHATa BPb3Ka
MEXIy JBaTa pe3oHaTopa. ToBa € mbpBaTa W 3a cera Bce OILE
€IMHCTBEHA MHTErpajiHa aKyCTOEJIEKTPOHHA CTPYKTypa, W3BECTHA KAaTo
MOHOJIUTEH KBapLOB (UITHP, KOSATO camMa H3IBIHABA OIpPEICICHU
GyHKIMU B paguo ChOOLIMTENIHUTE YCTPOHCTBa 0€3 ydacTHe Ha APYTH
MIaCUBHU WJIN aKTUBHHU €JIEKTPOHHU €JIEMEHTH.

Cnen 3aBpblIaHeTo cU B B bbarapus opranusupa 3a ClenUaIlCcTUTE OT
bBPB u 3aBoma kypc 3a kBanudukauus mno “@usuuecku ocrhosu na
Mmononumnume keapyosu Gurmpu’”’ 1 000CHOBaBA MPEIIOKEHHE 32 YCKOPEHO
yCBOSIBaHE IPOU3BOJICTBOTO HAa MOHOJIMTHM KBapLOBU (UIATPH, KaTo
HOBO TTOKOJICHHE B aKyCTOEIEKTPOHHUTE MPHOOPH.

IIpe3 1974 ronuHa e CKIIOYEH HOTOBOP 3a AOCTaBKA HA CIELUATU3UPAHO
0o0opy/ZiBaHE M TEXHOJOTHUS 3a MPOM3BOJACTBO Ha MOHOJUTHU KBapLOBU
¢untpu ¢ smoHckata pupma Kuncekuma JIao.

JIBe TOAMHU TMO-KbCHO OOOPYABAHETO € JOCTAaBEHO W EKHIl OT
CHELMAIUCTH IOJ HErOBO PBKOBOJACTBO 8 Mecela IMpeIcpOodHO IycKa
JIUHUSTA 3a POU3BOJICTBO HA MOHOJIMTHU KBapLUOBHU GuiTpu [9].

Enna gact oT mbpBHUTE NPOM3BEACHM KOJIMYECTBA Ca W3HECEHU BbHB
@paHuus, a ocTaHajaTa 3a HYXAWTE Ha pPa3IMYHU MOTPEOUTENTH B
ctpanara. IIpe3 cienBamure roguHM INPOU3BOACTBOTO HAa 3aBoja 3a
YKB paauotenedonu B I'one JlenueB cuIHO HapacTBa W BeYye TIOJISIMO
KOJINYECTBO OT MPOU3BOACTBO HAa MOHOJUTHHUTE KBapLOBU QUITPU €
HACOYEHO MPEJUMHO KbM 33J0BOJIIBAaHE Ha HETOBUTE MOTPEOHOCTH.

C ycBosBaneto Ha MK® mnponsBoAcTBOTO Ha KBaplOBU HpUOOpHU B
3aBojia 3a EJEKTPOHHHM IpeoOpa30BaTEIHU €JIEMEHTH HENpPEeKbCHATO
pacte. 3a nepuona ot 1971 no 1979 roguna to Bb3n1M3a Ha 2,000 xuisau
opos [3].

Omie B Hayasioto Ha 70-T€ TONWMHU KOJIEKTUB TOJl PHKOBOJCTBOTO Ha
npod. M. Bopucos mo nmorosop ¢ MHCTUTYTa MO MOJXYNPOBOJHULIA —



Boresrpag kpM ME, npaBu o6mupHO NpoydBaHe BBPXY MEPCIEKTUBATA
3a pa3BUTHE Ha HOBO HAIIPaBJIEHME B €JIEKTPOHUKATA T.H. (PyHKIMOHAIHA
enekTpoHuka. Cren HampaBeHOTO mpoyuBaHe B mpod. M. bopucos u
4aCcT OT KOJEKTHBAa C€ IOpaXJa WHTEPEC KbM TBBPIOTEIIHATA
eJleKTpoHHKa. OpraHu3upaHoTO Beue MPOMHIUIEHO NPOU3BOACTBO Ha
KBaplOBU Ipubopu B bbirapus u nosBuiara ce TpaiHa MepCleKTUBA B
TAXHOTO pa3BUTHE 3acuiBa MHTepeca Ha npodecop M. bopucos u xpMm
TBBPAOTEIIHATA MUKPOBBIIHOBA €JIIEKTPOHHUKA — AKyCTOECJIEKTPOHHUKATA.

[Ipe3 1973 roauHa mo HeroBa MHMULMATHBA MEXAY EAUHHUS LEHTHpP MO
¢usuka (ELH®) nmpu BAH u “3as00a 3a enexkmponnu npeobpazosamennu
enemenmy” — Codust e moamucaH “‘/lozosop 3a mnayumo obcayiceane u
nodzomoseka Ha kadpu’ 3a HYKIUTE HA KBApLOBOTO IPoU3BOACTBO. llog
PBKOBOJICTBOTO Ha akajneMuk M. BopucoB e moJArorBeHa u chIyiacyBaHa
“Ipoepama 3a nayuno cvmpyonuvecmeo u e63aumonomow;” B 00JacTTa Ha
aKyCTOEJNEeKTpOHHKaTa MexXay MHcTuTyTa MO (u3nKa Ha TBBPIOTO TSUIO
npu BAH, ®usnueckus daxynrer Ha CY Kn. Oxpuncku u 3EIIE (c
BPB).

Axanemuk M. bopucos:

o 3a monaroroBka Ha crenuanuctd 3a Hyxaute Ha 3EIIE
BBBEXKJIa PEIOBEH KypC 3a CTYJIEHTH M0 (HU3MKaA MO V600
6v6 (usuxkama wna mevpoomo mano’ BbB DOUZHUESCKUI
¢axynrer Ha CY K. Oxpuncku. [IpoabmkaBa u BeuepHUst
Kypc 3a CIeAIUIUIOMHA KBaIH(UKAIMS HA CIEIUATUCTH
ot 3EIIE 1o “Axycmuunu u onmuunu evinu 6 mewpou meaa’.

° HacouBa acuctentu u acnupantu oT Duznueckus
¢dakynter Ha CY KbM HayYHU U TIPWIOKHU WU3CIICIBAHUS B
o0J1acTTa Ha KBapLa 1 KBapLOBUTE MPUOOPH.

o [ToaroTBss IUIUIOMAaHTH B 00NacTTa Ha KBAapIIOBHTE
npubopu ¢ ydactuero Ha cneunanucta ot bPB npu 3EIIE
. Opranusupa 001y CEMUHAPU U TEXHUYECKU KOHPEPEHITUU

o MpobjJeMH CBBP3aHM Ca PAa3BUTHUETO Ha KBapLIOBHUTE
npubopu B bearapus.

. Pa3BuBa CBHTPYIHUYECTBO B obyacTTa Ha
MHUKpPOAKyCTHKAaTa  4Ype3  yyaCTM€ Ha Hallk U
qyXJIE€CTpaHHM Y4YeHU U crenuanuctd B Hanumonannu u
MesxayHapoHu GOopyMH.

. IloctaBgs  Havanmoro Ha  MexayHapoaHa  HAay4HO-
TEXHHYeCKa KOH(pepeHIHs 10 AKYCTOEIEeKTPOHHKA,
opranusupana oT UOGTT-bBAH, ®3® na CVY u 3EIIE u cwe
CbACUCTBUETO Ha MUHHCTEPCTBO HA EIEKTPOHUKATA,
KOSTO B NPOABIDKCHHE Ha IIOYTH JBE JCCETHIETHS Ce
nposex/ia B beirapus u cp0upa y4eHH U CHIEIUATUCTH OT
BOJCIIM HAyYHU LEHTPOBE M MPOMMILICHOCTTA OT LI
CBAT.



6. Cb3naBaHe Ha Jlaboparopusi “Axycmoenexmponuxka’” B UOTT
npu bAH

C yBenmuaBaHe Ha MTPOU3BOACTBOTO HA  KBaplIOBU MPUOOPH
notpedHoctuTe Ha 3EIIE OT KBapiioBM KpuCTaldu CHUIHO HapacTBar.
Cpemar ce 3arpyaHeHHss B oOe3meyaBaHe Ha MPOU3BOJCTBOTO C
OCHOBHATa CYpOBMHA — CHHTCTUYHH KBapIIOBU KPHCTAIIU, TOCTABSIHU OT
CeBeTckus CBIO3, TMOpaad HApPACHAJIO H TMPHU TIX BBTPEIIHO
noTpeOseHue.

3a XUApOTepMaTHO U3pacCTBaHE HA MHE30EJICKTPUUEH KBapIl, TOIXOISIIT
3a TPOM3BOACTBO HA KBaplIOBH PE30HATOpH, 3amagHuTe Qupmu
M3MOJ3BaT OOMKHOBEHO JIOMEH KBapll, JOCTaBsSH OT bpasuius, o-B
Maparackap nim Uanus. Toa beiarapust He MOXe J1a CH IO3BOJIH.

Ome npe3 1976 ronuna 3EIIE npaBu nmpoyyBaHe Ha BB3MOYKHOCTTA 3a
MIPOM3BOJICTBO Ha MHE30€JEeKTpUYEH KBapll Ha 0Oa3aTa Ha Obiarapcka
CypOBHMHA. 3a LeITa MOCTPU C ONPEACICHU KOJIMYECTBA OT ‘“XKMUIEH
KBapll ca W3MpaTeHd 3a oOleHka Ha ¢upmu oT SAnoHus wu
BenukoOputanus. Onenkara u Ha ABeTe (GUPMHU 3a U3MPATEHUTE MOCTPHU
€ TOJIOKHUTeNHA. TSIXHOTO MHEHHE €, ye ObirapckaTa CypoBHHA MOXE J1a
Ce M3MO0JI3Ba 3a U3PACTBAHE HA KBApLIOBU KPHUCTAIM 3a IPOU3BOACTBO HA
KP, camo ako T oOTroBaps Ha WU3INPAaTeHUTE MOCTpH, 0e3 Ja
cnennuIpa U3UCKBaHUATA Ha KOUTO TpsOBa na otrosaps. IIpe3 1977
roauHa akageMuk M. BopucoB cb3naBa ceKTop Mo “Axycmoerekmponura u
axycmoonmuxa” B MHCTUTYTa MO (pU3MKa HA TBHPIOTO Tsuio npu BAH,
KOWTO MO-KBbCHO MpEMHUHAaBa B jabopaTopusi 1Mo AKycToeleKTpoHuka. B
HEro ce pa3paboTBaT HAyYHO-U3CJIEJOBATEIICKU TEMH M 3aJau,
CBBP3aHH C Pa3BUTUETO HA aKyCTOEJIEKTPOHHUTE MPUOOPU U MaTepHalu.
Pesynararute oT Te3u wu3cnenBaHUs ce€ OOCHXKIAT Ha CbBMECTHU
CEeMMHAapHU M ce JOKJIAABAT Ha CHEeLHAIN3UPaHU HAIU U MEXAYHapOIHU
KOH()EPEHIINH.

ITpe3 1978 roguna B 3EIIE-Codus e ckiroueH A0roBOp C aHIVIMICKa
¢upma 3a J0CTaBKa Ha aBTOKJIABM 3a NPOMHUIIJIEHO H3pacTpBaHE Ha
CHUHTETHYEH KBapll.

I[Ipopecop M. BopucoB mocraBs 3amada Ha JiabopaTopus
“Arycmoenexmponuxa” B UDTT npu BAH: “fa ce namepu 6wreapcku
CYpoBuHen U3MOYHUK 30 XUOPOMEPMATHO UPACMEAHE HA NUE30eTeKmpPUuden Kéapy
C BUCOKU aKYCMUYecKU Xapakmepucmukiu 3d Npousso0Cmeomo Ha Keapyoeu
pezonamopu u unmpu’”.

B nmnpoabmkeHne Ha HSAKOJIKO TOAMHUM B Jlaboparopusita IO
Axycroenexktponnka Ha UDTT npu BAH ce mpoBexaaT MHTEH3UBHH
IpOy4YBaHHUs HA CYpOBMHU OT pa3IMYHU M3TOUYHUIM, TEXHOJOTHYHU
U3CIeBaHNA U KPUCTAJIEH PacTeX 3a pelllaBaHe Ha II0CTaBeHaTa 3ajaya.
o W3mepurenna cucreMa 3a HOJIYIPOMMUIIIEHO
XUIPOTEPMAIHO H3PACTBAHE HA MHE30€IEKTPHUUEH KBapll
[14, 15].



. CeBMecTHO ¢ koneru ot ['eomormdeckust nHCTUTYT — BAH
ca NpPOYYEHH CYPOBHHM OT HAaxOJUINAa C IMPOMHIUICHO
3HaYeHHE M Ca M3CIEABAHU KPHUCTAIOPU3IUUECKUTE U
KPUCTAJIOXUMHUYECKU UM XapaKTepucTuku [13].

o IIpoBeneHu ca cepust OT XUAPOTEPMAIHO HM3PACTBaHE Ha
KBapLIOBU KPUCTAIM OT pa3Iu4yHy Haxoauma [13, 16].
o N3cnensaHo € BIMSHMETO HAa KauyeCTBOTO HA CypOBUHATa U

YCIIOBHUSITA HAa PACTEX BbPXY aKyCTUYHHUTE XapaKTEPUCTUKH
Ha KBaploBuTe kpucramu [17].

. Hamepenu ca ycnoBusi 3a XHUAPOTEpMaTHO HM3pAacTBaHE Ha
KpUCTAJIM C AaKyCTUYECKHM KauecTBa CPaBHUMH C Hai
nobOpute oOpasuu B ceeta (Q>2 mui.) [18].

B pesynrat Ha Te3u U3cneqBaHus:

o OmnpeneneHn ca M3MCKBaHMATA KbM T'PaHYJIOMETPUYHUS
CHCTaB, Mopdosorusra U KPUCTATOXUMUYHUTE
XapaKTEpUCTUKM Ha CypOBMHAaTa 3a XHMIPOTEPMAalIHO
U3pacTBaHE Ha MUE30€KTPUUEH KBapll C BUCOKU aKyCTUYHU
CBOMCTBA.

o HamepeHo u OnokupaHo € HaxoJuIle, KOETO CIOpeN
reoJIOKKHUTE POYy4BaHus, o0e3neyaBa CypoBUHHATa 0a3a Ha
3aBona 3a Haja 100 rogunum Hanpen [13].

Cnen 1985 roguHa HaydHO-M3CIIEAOBaTelICKaTa M TEXHOJIOTMYHA
nerHocT Ha jJabopatopusara mo Axycroenekrponuka B UGTT npu BAH
ce HacoyBa KbM HOBU HAlpaBJICHUS B DPAa3BUTHETO HA KBAapIIOBUTE
npubopu. IIpoBexknar ce HayyHHM M TEXHOJOTHYHHU H3CJIEIBAHUS C
npuiokHa HacodeHocT. [lo mopbka Ha MuHHCTEpCTBO Ha OTOpaHaTa
BAH Bb3mara Ha mabGopatopusi Axycroenekrponunka B WDTT
pa3paboTKa 1 U3ciIeBaHe Ha:

o KBapuoBu npubopu Ha MOBBPXHMHHU aKyCTUYHU BBIHU
(ITAB) npenna3HaueHu 3a palapHU yCTAHOBKH,
o [Ine3oeneKTpuUHN pPE30HAHCHU KBapLIOBH CEH30pU 32

TeMmieparypa M Blara 3a U3rpaxJaHe Ha JIETHIIHU
METEOPOJIOTUYHU KOMILJIEKCH,
o KBaproBn ceH3opu 3a perucrpanms Ha TOKCHUYHH
3aMBbPCSABAaHMS U KOHTPOJ HA OKOJIHATA cpefa.

CemeBpemenHo Ha bPB kbM 3aBoja € Bb3JIOKEHa 3a7ada 3a
TEXHOJIOTMYHA MMOATOTOBKA 3a YCBOsIBaHE Ha KBap1oBu npudopu Ha [TAB.

B pesyarar Ha npoBeieHMTE  M3CIE[BAaHUS B J1abopaTopus
Axycroenexktponnka Ha W®OTT mnpu BAH ca paspaborenn u
MPOU3BEJICHN IIbPBUTE KBaplOoBU reHepatopu [19] m aucnepcuoHHU
muaun  Ha IIAB [20]. Te Bemnara ca BrpaeHd B MbpBaTa
pPaaMoJIOKAlIMOHHA CTAHIMS 3a OTKpPUBAHE HA HAJIBOJAHM LEIH U HHUCKO
nersum camonetn “KAJIMAKPA”, paspaboTeHa M mnpousBeneHa OT
Nucturyra 3a Cnenumanna enektponnka Ha JICO  “Enextpon”.



PazpaborBanero Ha PJIC KAJIMAKPA mnpencrapnsBaiie HOB eram B
pPa3BUTHETO Ha BOCHHATA paguojoKanus B Hamara crpa”a [4]. Cnen
pa3dopMHpOBaHETO Ha BOEHHAaTa INPOMHUIUIEHOCT B  bbarapus,
pa3paboTKUTE ca NpeKpaTeHU.

[Ipe3 cnepBamuTe TOAWHU CHJIHO pa3BUTHE B  JjabopaTopus
AKYCTOENIEKTPOHHKA Ha NDTT npu BAH MoJiy4aBaT
TEPMOYYBCTBUTEIIHUTE  KBaplLOBU  PE30HATOPH, HW3BECTHH  KaTo
BHCOKOUYYBCTBUTEIIHA KBAapLIOBU TEMIIEPATypHH CEH30pPH, EKCIOo3€ 3a
KOUTO € TpeacTaBeHo Ha TpeTust KoHrpeca 1o pusuka.

7. PaBHOCMeTKATA

C ycBosiBaHE MPOM3BOJCTBOTO HA CHHTETHYECH KBapi OT Obiarapcka
cypoBuHa, 3EIIE 3aTBOpH TEXHOJOTMYHUA IIMKBJ HA MPOU3BOJICTBEHATA
CH TIporpaMa ChC COOCTBEHA CypOBHHA 32 MPOU3BOICTBOTO Ha!

— CHHTETUYHH KBAapIIOBH KPHCTAIIH, 32 33/10BOJIABaHE HA COOCTBEHHUTE CH
NOTPeOHOCTH U U3HOC.

— KsaprnoBu namOepTu, 3aroToBKM U IUIACTUHH — H3HOC MO 2-po
HalpaBJICHUE.

— KBapuoBu pe3oHaTopu, MOHOIUTHU QUITPU U T€HEPATOPH — IJIaBHO 3a
3aBoga 3a YKB panmoamapaTypu, CHELMAaTHOTO HPOU3BOACTBO H
BBTPELIHO NOTPEOJICHNE B CTpaHATA.

— MukponpolecopHu KBapLOBH PE30HATOPH — KOMMIIOTHbPHA U OUTOBa
€JIEKTPOHHKA.

— YacoBHMKOBHU KBaplLlOBU PE30HATOPHU — U3HOC 3a CHBETCKUS CBHIO3.

ITpe3 1980 roguHa NMpou3BOACTBOTO Ha KBAaplOBU NMPHOOPH HapacTBa Ha
969 xwnsinu Opost/ToguiiHo U goctura 10 1,945 xunsiau Opost/ToauIIHO
npe3 1985 romuna [1]. 3a mepumoma 1980 — 1986 rommna 3EIIE e
HaAMpaBWI TUPEKTEH U3HOC HA CEJICHOBU M KBaploBHU mpubopu 3a Hafg 91
MUJIMOHA BaJyTHU JeBa [1].

Ha 6a3ara Ha ObJarapcku KBapLOBH PE30HATOPH U (PUIITPU 32 BPEMETO OT
1977 rommna o 1989 romuna B CromaHckus KoMOMHAT ‘“‘Muxami
AntonoB* — I'oue [enueB ca npoussenenun 600,000 paguocranuuu. Ot
TaX 90% ca usHecenn B CCCP mpu MHOTO rojisiM HKOHOMHYECKH e(eKT

[4].

. bearapus B kpas Ha 80-Te TOAMHU Ce€ NPEBBPHA B €HA OT
Hail-0bp30 pa3BUBaIUTE ce cTpaHu B EBpoma B obiacTra
Ha TEXHOJIOTMYHUTE W3CIIEABAHUSA U IPOHU3BOJACTBOTO HA
KBapLOBUTE KPUCTAIH U MPHOOPH 3a YECTOTEH KOHTPOI U
Tperara ctpaHa B ceera (cien CAILLl u fnonwms), xosTo
YCBOM TIPOMHUIIUIEHO MPOU3BOJACTBO HA MOHOJUTHHU
KBapIOBU (QWITPH — €IHA BbpXoBa (emOaprosa mo ToBa
BpEMeE) TEXHOJIOTHSI.

. Pesynrature OT mpoBeneHMTE HAyYHM M TEXHOJIOTHYHM
u3cle[BaHUA B o00jacTTa Ha KBaplua M KBapLOBHUTE



npubopu 3a nepuona 1972 — 1985 roauna ca qokiIaaBaHu
Ha Haja 20 npectwxHM HaydHu ¢opymu B EBpoma, CAILL,
SnoHMA M IpYyru CTpaHU B CBETA M Ca HAMEPWIM MSCTO B
nopede OT 80 HaydyHM M HAy4YHO-IIPUIOXKHH CTAaTHH,
nyO/IIMKyBaHU B CHELHMAIM3UPAHU CIIMCAaHMA y HAac U B
qyKXOuHa.

o Bbpxy mosydeHuTe pe3yaTaTH YCHEIIHO ca 3alUTeHH 9
KaHJIUIATCKU U €Ha JOKTOpPCKA AMCEPTALMH, OT KOUTO 3
Ha crienuanucTy ot basara 3a pa3BuTHE U BHEAPSABAHE KbM
3EIIE.

8. 3akiaouyenue

Hecerkn Obarapcku ¢usunu ot 3EIE — TopyOnsHe Biokuxa cBosiTa
€HEprus U TPyA B Pa3BUTHUETO U NPOU3BOJICTBOTO HA CUHTETHYEH KBapI|
U KBapLIOBH NPUOOPH KaTo:
- KOHCTPYKTYpPH U TexHono3u: A-p Pymsana Ilymxkaposa, a-p
Becenun JlumutpoB, Paitna 3axapueBa, Kocrta
[Tonronopos, Jnana Aukosa, Momuui ['eoprues
- OpraHM3aTOpu M pPBKOBOJUTEIM HA MPOU3BOJACTBOTO:
I'eopru boreB — 3am. [upextop na 3EIIE, [euko
HeueB — HayanHuk bPB, IlaBen 3axapueB — HavaJIHUK
npou3BoAcTBO, PymsHa Taprosa — HauanHuk nex KP

Te mnpesbpnaxa 3EIIE (MutepkBapi) B mepiata Ha OBJITapCKUTE
€JIEKTPOHHH €JIEMEHTH.

“3aso0a 6 T'opybname — 1O JAyMHTe Ha TaTpuapxa Ha Obarapckara (uU3uKa,
akagemuk ['. HamkakoB — npedcmasisisa edna mooepua Owvacapcka @usuuecka
HayuHo-npouseodcmena rabopamopus’”.

Hpyru kato: npod.adu KOmuan bypos, npod.ndu Becennn Ctpammios,
nou.1-p Knument bpbH3a10B 1 o11ie MHOTO APYTd GU3ULM OT KaTeIpuTe
Ha @usnueckus ¢axynter Ha CY nmocBetuxa OBJEIIOTO CH Pa3BUTHE B
o0JlacTTa Ha MHUKpOAKyCTHKaTa U oOy4eHHeTo mo (Gu3uKa U U3BBPBIXa
0BT OT AachupaHT [0 YBaXKaBaHU YYEHM U I[IpernojaBaTeld BbB
Ousnueckust paxynrer Ha CY Kin.Oxpuacku, npoabiikaBaku JeI0TO
Ha akaJi. Munko bopucos

Tpern, xato: npod.npx Aumutsp CrosiHOB, npod.aTH MBaH ABpamos,
no1L.1-p Anekcanabp Manos, noi.a-p Jlroamun KoHcTaHTHHOB, AOILI-p
Bennuka JlazapoBa, gom.a-p Exarepuna Panesa, n-p Baentua
Kyrenosa, n-p Panxka BemueBa, n-p lOmnman BacuieB, HaydHute
cerpynuunn  Kamen I'ppHuapoB, Enyapn ﬁOCHq)OB, Buxkropus
l'amxanoBa LBeran ﬁopuaHOB U JIp., IPOABIDKUAXA JIENOTO Ha akaja. M.
BopucoB B mabGopartopusti “Axycmoerexmponuxa” Ha WOTT u apyru
uHcTuTYTH Ha DBAH, npoabipkaBallku HaydyHUTE M TEXHOJIOTMYHU
U3CIIE/IBaHMA U Ch31aBaHE HA HOBU KBapIIOBU MPUOOPH.



Cpen BcuuKkHU TAX O0€ ¥ MUMIEHIUAT HACTOSIINUTE PEIOBE.

Benuku Te3n mutagu xopa rM oOeiMHsBAILlE U MOTHBHUpAIIE HMHTEpeca
KbM IHE30€JEKTPUYEH KBApLl U HEU3UYEPIIAEMHUTE MYy BB3MOXKHOCTH 32
Ch3/1aBaHe HA HOBU KBapIlIOBH MPHOOPH.

Paxnanero, pa3BUTHETO W  TpoClepuUTeTa Ha  ObBJarapckara
aKyCTOCJNKTPOHUKA O€ pe3yiTrar OT BCEOTAAWHMUA TPyA W TajJaHT Ha
Obarapckute (pU3MUIM, B TCHOTO UM CHTPYAHUYECTBO C TEXHH KOJIETH —
XMMUIH, PAIHOENEKTPOHHIIN, EIeKTPOUHKEHEPH, MEXaHUIIM U TEXHHIIH,
0e3 KOUTO HEe 0e BB3MOXKHO YTBBP)KIaBaHETO W KAaTO HOB M 3HAYUM
OTpachil B €JICKTPOHHATA HU MPOMHUIIUICHOCT.

ToBa Osixa xopa, kKouTto obOuyaxa cBosTa mnpodecus, paboTexa
BCEOT/IaliHO 3a M3JIMTaHe UMETO Ha Obarapckara HayKa M MPOCIEpPUTETa
Ha HallaTa MPOMUIIIJICHOCT.

Te mnonoxuxa OCHOBUTE HA AaKyCTOEJNEKTPOHMKATa B bbirapus u
aZanrtupaxa HaH-BUCOKUTE CBETOBHU IIOCTHIKEHUS B Pa3BUTHETO Ha
MHE30eIeKTPUYHUYHUS KBapll U KBapLOBUTE ITPUOOPH.

B kpas Ha 80-Te roguau bbarapus umarie CBOUTE BUCOKH TEXHOJIOTUU U
He OuBa /1a ThHAT B 3a0paBa, KaKTO U MOKOJCHHETO, KOETO TH Ch3Iae,
pa3BU U peaau3upa.

bnaromaps 3a BHUMaHUETO.
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Abstract: The history of the Bulgarian Meteorological and
Hydrometeorological Service (MS/HMS) — one of the first
Bulgarian institutions after the Liberation, is described in a book
with the same title edition of “Prof. M. Drinov” acad. publ.

| ¥ ‘ Every modern state has such institution. The present name of

{
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MS/HMS - National Institute of Meteorology and Hydrology

(NIMH) was given in Bulgaria with the two acts of Council of
Ministers — Order 15 of 1989 and Decree 148 of 1991. Most of the events in the
125-year history of the Bulgarian MS/HMS are described in many articles, best
stated in two books by the author in 2008 and 2014, by retail in 2015. The content
is provided in 13 chapters with titles: Ch. 1 “For the beginning of meteorology as a
science and practice. International cooperation — a necessary condition for
progress”; Ch. 2 “Dissemination of knowledge and the first Bulgarian research in
Physics of the atmosphere and Meteorology”; Ch. 3 “The beginning of the
organised activity of Meteorology and Atmospheric Physics in Bulgaria”; Ch. 4
“Main stages in the development of MS/HMS”; Ch. 5 “Characteristics of the first
two stages of the history of MS/HMS — Department of Meteorology (1890 — 1934)
and Central Meteorological and Seismological Institute (1934 — 1950)”; Ch. 6
“The Unified HMS of Bulgaria in 1950 — 1989”; Ch. 7 “Activities in hydrology in
Bulgaria in 1900 — 1989”; Ch. 8 “Bulgarian HMS — NIMH in BAS since 1990
Ch. 9 “A Brief History of the branches of NIMH”’; Ch. 10 “Unconventional
activities of MS/HMS”; Ch. 11 “Prominent people of MS/HMS”; Ch. 12 “NIMH in
the first decade of the 21 century”; Ch. 13 “Celebrating (8 — 9.11.2010) 150 years
of instrumental meteorological observations and 120 years MC/HMS”. The respect
of NIMH in the international and national aspect was seen by the welcoming of the
highest specialized international organizations presented by Dr. Michel Jarraud,
Secretary-General of WMO — World Meteorological Organization, specialized
authority of the United Nations; the President of the European Meteorological
Association Dr. Fritz Neuwirth as well as the highest leadership of the country —
National Assembly, Min. Council, BAS, many Bulgarian universities, institutions,
local authorities etc. Chapter 13 ends with a rich set of photographs of the
celebration. The book is supplemented with an English translation of contents and
summary (20 pages). This and the luxury edition make it available for foreigners.
Details on the history of MS/HMS are available in two other books by V.Andreev:
“120 years Bulgarian Meteorological and Hydrometeorological Service” Part 1
(335 p.) and Part 2 (272 p.) Eds Demeter, Sofia. 2008.



3HauyuMHU CHOWTHUS 3a Hayalo Ha OpraHU3MpaHaTa JIEWHOCT IO
METeOopoJIoTHsl y Hac Ounu: (a) OTKpUBAaHE Ha MbpBaTa OBATApCKA
Meteoponornuna ctannus (01.02.1887); (6) yupensBane Ha
HaI[MOHAJIHU PHKOBOJHU opraHu — LleHTpanHa MeTeopoJOTHYHA
crannus (IIMC) — 20.02.1890 r. u [Jupekuus Ha METEOpPOJOTHUITA
(AM) — 01.01.1894 roguHa.

MereoponoruyHaTta cTaHIUsA, Ch3JajeHa U OOCIyXBa OT OBJITapH,
MOCTaBUJIM B JBOpa Ha Mbxkata rumHazus B Codus g0
O6otanuueckata rpaguHa Ha Coduiickus ynusepcutrer (CVY) “Ce.
Kn. Oxpuocku” cpemy 1iomaaa ¢ namMeTHuka Ha B. JleBckwu.
OcnoBan 51 Mapun bruBapoB (1859 — 1926 r.), yuuten no ¢usuka
B MB)XKaTa TUMHa3Us, MO-KbCHO Mpodecop Mo acCTPOHOMHUS, Ch3/1all
u ActpoHomuuHaTta obcepartopus kbM CY. Ctannusta paboTu a0
1992 r., Ho Oe 3akpuTa mopaau Kpaxobu u nmorpomu!

YupensBaHeTo Ha  PBKOBOJHU opranu —  lleHTpanna
METEOpOJIOTUYHA CcTaHUMs MU JIUpeKIus Ha METeOpOJIOTHUITA —
cpoTBeTHO mipe3 1890 wu 1894 r., mocouBa HavajaoTo Ha
Oparapckata MereoposiornyHa cnyxk6a. Ha 20.02.1890 r., ¢
npeanucaHue OT MHMHHUCTEPCTBO Ha HApPOJHOTO IMPOCBELIEHUE
nbppBata  OBJArapcka  MeTeocTaHuus  crtaHaina  LleHtpanHa
Mmeteoposoruyna cranuus (LUMC), a Cmac BamoB — 3aBexnaang
IIMC. Ha3nauenueTto OHJIO0 CBC 3aIbIKEHUE ‘30 ypexcoame u
ynpaenenue Ha cuuku Opyeu cmanyuu’ , CHIIECTBYBAIlM M HOBO
oTkpuBaHu y Hac. B cratum na P. KanueBa u K. flukoB B 1934 r.
Ce IpaBU pEKANUTyJalus Ha Cbh3/JaBaAaHETO M yBEJIMYaBAHETO Ha
METEOpOJIOTHYHATAa MpeXa, MOCOYEHH ca U (paKkTHU 3a U3NMbIHEHUE
Ha ToBa 3aabipkeHue. Hanpumep ot 1887 r. no Havanoro Ha 1894
r. lupekuusara Beue uMana 24 metreoponaorudyiu u 60 1bXI0MEPHU
craniuu. Ilokazatenen e ¢akra, ye npe3 1891 r. 3a npBB OBT
owvnrapcku mpeactaButen — C. Bamos, 3aBexpaam [[MC-Codus
O6un mokaHeH 3a ydactue B KoHpepeHuusiTa Ha AUPEKTOPUTE Ha
METEOpOJIOTUYHUTE HMHCTUTYTH B MioHxeH; oT bankaHckus
MOJyOCTpOB Ouila MOKaHeHa U PyMmbHUS.

Coo6utusara kpM 20.02.1890 r. ca ocHOBaHHME 3a M3BECTHHU HAIIU
aproputetu (Hanp. K. fAnkos, 1930, 1931; C. Ilanues, 1987; B
opomrypu Ha HUMX ot 1995 u 2001 r. u ap.) na HampaBsT
JIOTUYHOTO 3aKJIOUYEeHHUE, Y€ ‘‘haxmuuecku moeéa e HAYANOMO Ha
memeopoaocuunama cayxcoa ¢ Bvacapus”. PpkoBogHuAT oprad — [IMC
obaye Bce olle OMI BTOPOCTENEHHO 3BEHO B MUHHCTEpPCTBO Ha
npocsemennero, a C. BanoB — ¢ OCHOBEH IIaT KaTo y4uTed IO
¢bu3uka B geBuueckata rumHaszug. B 1893 r. 3a mnpbB mbpT B
AbpKaBHUSA OIOJKET LesneBo umano cpeactsa 3a [IMC u B aBrycr
1893 r. HazHauMIM U WObpPBUA IIaTeH ciyxutena-KoHcTaHTUH
MankoB, H©Habmwogarea B I[MC. Te3su d¢aktu couar, ue
OopraHu3anusATa U QYHKIUUTE HA IbpPKaBHA MHCTUTYIHS, PHUCHIIH



Ha MeTeociyx0a, ca Cb3JaJeHU C IMPEANUCAHUETO Ha TOBA
MunuctepctBo ot 20.02.1890 r., a ykpenBaHeTO ¥ NPOABIKUIO B
cneapamute 3 roaumHu. C kHsxkecku ykaz ot 01.01.1894 r.
opUIHNATHO C€ Ch3J]aBa CAMOCTOSITENIHO JIbP>KaBHO yUpEXKACHUE —
Hupexkuus Ha Meteoponorusra (M) c¢ aupextop Cnac Barmos,
3aJBJKEHO Jla OpraHu3upa HaOmmoAeHHs, Aa cbOupa U MyOJIuKyBa
JaHHUTE OT TiAX. Jlupekuusta Bede wuMana waT (AUPEKTOD,
KaHIEeJapucT W 2-ma HaOmogaTenu) W s HUMalo pPEJOBHO B
IbpKaBHUA O10JKeT. BanoB HamycHan JeBUYecKaTa TMMHAa3Us.

Moske 6u cTaBa siCHO, Y€ 3aJauuTe U Ha ABeTe MHCTUTYIuu — [[MC
u JlupexnusaTa Ha METEOPOJIOTUATA OUIIM MPUCHINY HA HAI[MOHATHA
MeTeopoJioruuHa ciyk6a. Te3n ucrtopuuecku GaxkTu moxkaspart, ye
TakaBa ciyx0a ce usrpaxnaa B beirapus He c eJHOKpAaTeH akT, a
Npe3 CPaBHUTEIHO KpaThbK MEPUOa OKoJIo 7 roauHu — oT 1887 mo
1894 r., t.e. npeau noseue ot 125 roguHu. B TO3M cMuCBI mpe3
1894 r. 3apppmIBa HayaJdHUAT €Tam OT CbH3JaBAHETO Ha
Merteoponoruynara ciyxo6a, 3anoynan B 1887 r. ToBa ce u3ThkBa
OT penuia aBTOPHU, BKIKYUTEIHO B CTAaTUM Ha BUAHU HAIIH
Meteoposio3u kato K. SAukos (1931), K. Kupos (1950) u np.

Hcrtopusara Ha Hamara Merteoponoruuna u XuapoMeTeoOpOIOru4Ha
cayx6a (MC/XMC) moxe na ce pa3aenu Ha 4-U OCHOBHH eTarma
(B. Anapees, 2008; 2014)

[IspBusaT eTan o6xBama nepuoga ot 1887 mo 1934 r., 3anmouBaiiku
C OTKpUBaHe Ha mbpBaTa Obarapcka mereoctanuus (01.02.1887
r.), Hapeuena IIMC ot 20.02.1890 wu [Jupekuus Ha
mereoposiorusata (M), odunuanno ob6ssena Ha 01.01.1894 r.
Opranuszatop ¥ PBHKOBOJIMTE] Ha METEOPOJIOTMYHATA JAEHHOCT B
bparapus e Cnac Bamos (1856 — 1928 r.), U3ThKHAT 32 BPEMETO CH
y4eH, MpernojaaBaTesl U oO0mecTBeHHK, KoWto oT 7.08.1884 1. ¢
NeUCTBUTENCH ulieH (akaJeMuK) Ha bBArapckoro KHHXKOBHO
npyxecTBo (mo-kbcHO—BbAH).To3u npbB nupexkTop Ha OBIATapcKaTa
MeTteocnyx06a ce TOCBETUI U3ISAI0 HA YIPABICHUETO U B TEUCHUE
Ha 38 roaumHM, OT OCHOBaBaHETO W JO Kpas Ha >XUBOTA CH —
01.02.1928 r. Cnen koHunHara My B 1928 r. qupexrop craBa Kupo
T. KupoB (1897 — 1961) — u3TBKHAT KIMMATOJOI M CEH3MOJIOT,
H3IIBIHIBAN ANBXKHOCTTA = 22 roauHu — A0 01.04.1950 r. 'maBHa
3ajjlaqa Tmpe3 IbpBHSA  e€Tanm OWjia OpTraHW3allHOHHOTO W
TEXHUYECKOTO YKpEeNBaHe, M pa3BUTHE HAa METEOpOJOTrHMYHaATa
Mpeka OT CTaHIMM 3a HaONIOJeHuWe B CTpaHaTa. 3a HaydyHaTa
neHoct Ha [Jupeknusita — JIM, ocoOeH MHTEpec MpecTaBiIsIBAT

pabotute Ha “pano szazunanusn ¢ Ilvpeama céemoena 60lHA 21ABCH ACU-
cmeum ¢ IIMHU, 0-p Cmaiixo Cmaiixoe (1882 — 1915). 3a 15-co00uwmnama
cu Oeiunocm 6 Hupexyusma, mou NOCMASUL HAYALOMO HA HAYYHAMA
Memeopono2usl, KIUMAMOAO2USL U CEUIMON02US HANBIHO HA HUBOMO HA
mozasawnama nayrka” (K. Kupos, 1950).



Ho 1934 r., ot 25 nymu B JAIM, U3THKHATH y4€HH, OCBEH BaioB u
CraiikoB, Oumnu: Pycuo PaiinoB-acucteHT u goueHt ot 1908 r.;
npodecop ot 1926; or 02.09.1946 — npbHB pPBHKOBOAUTEN HaA
kareapa  Mereoponorus u  reopusuka  KbM Du3uKo-
Matematudeckus ¢akynret Ha CY; Kupo T. Kupos — noctsnun Ha
01.05.1924 r., nupexktop Ha LIMMU ot 1928 r.; Kupun At. SIHKOB —
¢bu3uk u ceusmonor, ri. acuctedT (1928 — 1949); axax. Jlrobomup
Kpbsctanos — acuctent ot 15.10.1932 r.; mpaBen HaOmiogeHusTa
Ha Bp. Mycana nipe3 1932 — 1933 r.; ot 1959 6e 3am. npencenaren,
B 1961 — 1968 r. — npencenaren Ha bBAH; pskoBoaun u XMC npe3
1950 — 1960 r.

Hurtepecen ¢axt e, ye B IM paboTunu BUAHUTE MOETU: “nedxcnus’
Humuo JleOGensiHoB U “mpacuunus” Iletio SIBopoB. leOensHOB Ow
Ha JUIBXKHOCT “npecmemav’”, a 3 roguau (26.09.1906 — 10.09.1909)

“uzuucnumen”, TNPOBEpABAILl pPErHUCTpalUsITa Ha BaJlexka,
TeMmMmeparypata W JpYTHTe€ €JIEeMEHTH Ha BPEMETO, eJHa
HeoOXoauMa JIEHHOCT 3a KJIMMAaTHYHUS apXHB, T.C. 32 HCTOpHITA
Ha kiaumara B cTrpaHarta. CkpoMeH npuHoc umain u lleiio SIBopos
KaTo MIaTeH Tenerpado-momeHcKn Cciyxuten B Ywupnan 3a
perucTpupaHe Ha BpPEMETO H KJIUMaTa, HO M HEIIaTeH
(1oOpoBoOJICH) MeTeOoHa0 0AaTeN B IbXKAOMEpHaA cTaHus UYupmnaH
(01.1896 — 03.1897 r.). JlaHHWTe BOHCBaJl B JTHCBHHUIMTE KaTO
[Teto Kpauwono Tonmopos. beacTBeHuTe sBIEHUS W MbKaTa Ha
CEJICKUTE TPYKCHHUIIM, OTCKBAJIH JBJIOOKO M ¢ OOJKa B AylIaTa Ha
moeTa W BBIHYBANI0 ca OTPa3eHH B CTUXOTBOPEHUETO MY
“I'paoywra’.

Bropusat eran ot uctopusrta Ha 6barapckata MC/XMC 3anouBa c
npeuMeHnyBaHeto B 1934 r. na [lupexuusta Ha METEOpOJIOTHSATA
(AM) B LlenTpaneH MeTeOpOJOTUYEH (M CEU3MOJIOTUYE€H) UHCTUTYT
(cpkpateno IMMUM), napuuan taka g0 1950 r. I B TO3u eTam, KakTo
U Tpe3 IsiaTa MCTOPUS Ha Ta3W HaAIMOHAlTHA CiyXk0a, OCHOBHA
3ajlaya € OpraHu3upaHe U yIpaBJIICHUE HAa HALlUOHAIHUTE MPEXKHU OT
CTaHLIMHU 32 METEOPOJOTUYHH HAONIONEHHS, W Ha HAIUOHAJIECH
MeTeoposiorndueH apxus oT gaHHU. Crnopen K. Kupos (1950), cnen
1929 — 1930 r. HacThOMA MO-TOJSIM CKOK B pa3UIMPSIBAHETO Ha
JIbXJIOMEpHATAa U MeTeoposiornuHaTa Mpexa Ha M u LIIMU. “IIpes
1932 2. 3a ‘Bmopama noasprHa 200uHa’ Yy HAC HACMBNUL 0COOEHO
eHMYCUA3UparH U MeopuecKu nepuoo Cneyuaino 3d BUCOKONIAHUHCKAMA
memeoponozus. Om CompyOHUYECmMEOMo 21ABHO HA Memeopoio3ume om
MU u opeanusupanume mypucmu, npez 1932 2o0uma e nocmpoena
Memeoponoeuunama unabaooamernuya na 6. Cmanun (busw 6. Mycana),
npes3 1935 co0una nabnwooamenrnuya — na Yepnu epvx, a 6 1940 coouna u
na epvx bBomes (6usw  FOwmpyxuan). Tosa ca wuaiu-8ucoxume
MemeoponocuuHu obcepeamopuu He camo 6 bwvneapus, no u 6 yenus
banxancku nonyocmpos. Obexmugnama npeyeuwxka eu onpeoens...Kamo
eOHU om Hal-camMobumuume nposAuU HA 0bICAPCKOMO Memeopon0UYHO
oeno, umawu u obwoeeponeticko snauenue’. OCBEH 3a HU3ydyaBaHE



KJIUMaTa Ha IUIAHUHUTE, HAONIOJAaTEeIHUIHUTE MMalM 3HAUYCHHUE 3a
OCUTYypsIBAHE Ha BB3JYyXOIUIaBaHETO U 3a KpaTKOCPOUYHATa
IPOrHO3a HAa BPEMETO.

Ycunpana ce W NpUIOXKHATA JEWHOCT MO METEOPOJOTHYHOTO U
ceM3MH4YHO ocurypsiBaHe Ha ctpaHara. Cnopen K. Kupos (1950)
“Ipes 1931 200una y mnac ce noseuxa 6v6 GecMHUYUME U CMAHAXA
docmbvhHu 3a nybaukama edxceonesHUme NpocHO3U 34 8pememo, u30asany
om Boennama memeocnyscba”, MON3BAIA ,,MO0EpHU MePMOOUHAMUYHY U
aeponozuunu memoou (2naéno Ha 'nopeexckama wkoaa’)’. Jo 1950
roJMHa T'M W3JaBaja Ta3u ciyxoba, a mocie — XMC.

HayunouscnenoBarenckure u NPUI0KHU 3aauu Ha
XuapomeTeoposiornuHara ciyxo6a (XMC) npe3 mbpBUTE JBa eTarna
OT UCTOPUYECKOTO i pa3BUTHE Hail-kpaTko popmynupan K. Kupos
(1950) Taka: “I'nasnume 3adauu na LIMHU (éxn. Qupexyusma — JAM) ca:

npoydyearne Kiaumama u KiumamuiHomo padonupaHe Ha Ebﬂeapu}z, 2NA6HO 6
yciayea Ha 3eMeOeﬂuem0, HO U Ha yArlama CmondaHckKda, mexHudecka,

meouyuncka u Opyea npakmuxa . Ha IIMM BB310XHIN OIIe
OpTaHM3UPAHETO Ha ceu3MoJiorndyHa ciyxoba (1 ¢ B MU no 1950
r.), HO M Ha HEpa3pUBHO CBbpP3aHaTa CbC CEU3MOJIOTHUATA
XpoHOMeTpHuHa ciyxb6a. B 1942 r. T4 mpemunasa B AcTpo-
HoMHuuyHaTa oOcepBatopus kbM Codmuiickus yHuBepcurer. Cien
40-te ronunu Ha 20 Bex B IIMU oTkpunu cnenuanHu OTIEIU 3a
BUCOKOIIJIAHUHCKA METEOpOJIOTHS, 3a METEOPOJIOTUYHHU
WHCTPYMEHTH, 3a 3eMeJeJICKa METEOPOJIOTUS U €KOJIOTHS, U IPYTH.

Or 1887 go 1906 r., IMC wu [Hupekuusra (M) ca kbM
MuHHCTEpCTBO Ha MpOCBENIeHHETO, a mociue, a0 1934 r. — kbMm
MunuctepcTBo Ha 3emenenuero. B 1934 r. JIM craa Llentpanen
MeTeopojioruueH (M ceusmosiorudeH) wuHctutyt (UMW) wu
npeMHHaBa KbM MuHucTepcTBO Ha cromaHcTtBoTto. OT 1990 T.
XMC e npeobpa3yBana B HanimoHnaneH HHCTUTYT MO METEOPOJIOTUS
n xugposorus — HUMX.

IIpe3 1922 r. Ouwna oTkpuTa BTOpa MeTeOpoJioOTHYHA Clyxk0a —
Cnyx06a 3a Bpemero KbM JUpekius Ha BbB3AYXOIUIABAHETO C
pbkoBoauten Huk. Herenuos (1888 — 1942) u rnmaBHa 3anava “da
ocuzypu aeponiannume JjemeHnus, oa e 8 yclyea Ha omobpanama u 0d
cb30a0e MOOepHO 36eH0 3a KpAMKOCPOUHO NPOZHO3UpAe Ha 8pememo’ .

Baxxna wyact ot nedHoctTta Ha jaBetre Meteocayxkou (IIMU wu
Cnyx6a 3a BpeMeTO) OMIO OTHOCUTEITHO aKTUBHOTO UM y4acTHE B
MEXIYHAapOJAHUS  METEOpPOJOTMYEH JKMBOT. PbKOBOAUTENUTE
yuactBaiu B Koudpepennuure Ha aupexkroputre Ha XMC/MC, B
EBpomneiickara peruoHanHa KoMUcCHS U B MexayHapoaHaTta
Komucus 3a Bp3ayxomnaBarenHa Mmeteoposiorus. MmManu u uiaeHoBe
Ha KOMHUCHUUTE 3a KJIMMAaTOJOTHUs, 3eMeJeliCka METEOpOJIOTHS H
cuHontuyHa uHopmanus Ha Bpemero (Kupos, 1950).



Tperust etan ot ucrtopusira Ha MC/XMC nouBa c [locTanoBiaenue
(IMC) ot 27.07.1950 3a cw3maBane Ha eguHHa XMC npu
MuHHCTEpCKHS CBBET C IIeJd JAa C€ MpeojoJiee pa3npbCHATOCTTA
MEXIy  HAKOJIKO  YyYpeXJIeHUs Ha  u3ClIedoBaTelcKaTta |
NpUJIOKHATa JIEHHOCTH IO METEOpOJIOTUs U XHUJPOJOTHUs Yy Hac.
Xunponorus (TJIaBHO M3MEpBaHUs) MpoBexaanu B Xuaporpadcka
ciyx6a KbM MuHHCTEpPCTBO Ha 3eMmeaenuero; oT 1947 Tt
npeMuHaBa B MUHUCTEPCTBO Ha eNeKTpUPUKANUATA, HApHUYAHA OT
1950 r. — Xunposoxka ciyxoa.

IIMC ot 27.07.1950 r. npeasuxnano XMC na ceriacyBa paborarta
Ha CPOJHMTE CIyxO0u: (a) KbM MHUHUCTEPCTBO Ha 3€MEJEIHETO —
IIMU; (6) xbM MunucrepctBo Ha Hapoanara orOpana -—
Mereocnyx6a BBB  BolMckatra (BBC) wu  BoenHomopcka
XUAPOMETEOPOJOTHYHA cCiayx0a; (B) KbM MHHHUCTEPCTBO Ha
enekTpudukanuara —  XUAPOJOXkKKa  ciayxba; (I) KbBM
MUHHCTEPCTBO Ha 3]paBeTO — CEKLUHUSA MO OMOKIMMATOJIOTHS Ha
enTpanen uHCTUTYT N0 pusnoTepanus u Kypoprtosorus. [IMC ot
27.07.1950 r. 6uno Hayaso Ha MamabeH pacTeX U IMPEJoM Ha
JNEeHHOCTUTE IO METEOPOJIOTHS U XUApoJorus B bearapus.

CoOutue 6un GakTpT, 4e oT MapT 1967 r. TeTEeKOMYHUKAIIUOHHUAT
neHTpp Ha XMC B Codus opunuanHo yrBepAuIu 3a Pernonanen
uentsp (PTL) ma CMO cbc 30Ha Ha OTroBOopHOCT bbiarapus,
Anbanusi, Pymbuus, HOrocnasus, Kunwvp, Cupus, ﬁopaaHHﬂ u
gyact or YepHo u Cpeauzemuno mopeta. Mmero Ha PTI[-Codus
3actaBa g0 te3u Ha PTI[ — Mocksa, Jloumon, Ilapux, Ilpara,
Buena, Croxxonm, Odenbax u Pum. Taka 3anouBa 0bp30 pa3BUTHE
U Ha cBbp3ouHaTa cucrema Ha XMC, cwrcraBena ot: PTL-Codus -
riaBeH 1eHThp; PalloHHuM cBBbp304HM MeTeouneHTpoBe (PCMIL) B
Paitionnure ynpaiaenus Ha XMC (PYXM) B IlnoBnus, Bapna,
[Ineen; CBwp3ounute 1eHtpoBe Ha [IBO um BBC, na BI'A
“bankan”, YIIIA-Pyce, BM®-Bapna; OO6yacTHUTE  X.M.
o6ropa(OXMB); cunonTuunu craniuu Ha XMC.

IIpe3 3-us eran (1951 — 1989) XMC e tunuveH npeacTtaBUTElN 3a
CTPaHM C U30CTAHAIO TEXHUYECKO U TEXHOJOTHYHO 000pyABaHE,HO
ychnsiBaIll¥ Ja MOJIbp>KaT Ha J0OpO HHUBO X.M. OCUTypsIBaHE Ha
CTpaHaTa CH, IpM HaJIW4Me Ha MOATOTBEHH KaJpH IO
mereoposnorus u  xujpposorusa. Ilokaszarenen mnpumep Oe
U3KJIIOYUTENHO noje3Hata aeidHoct Ha XMC, toraBa HapudaHa
I'VXM (I'nmaBHo ymnpaBinenue) kbM bAH, 3a wusmepBanusra,
aHAIU3UTE M HUHOOPMHUPAHETO Ha PBKOBOJHUTE OpPraHud H
o0mecTBOTO MO BpeMe Ha TparumuHata aBapus B AEI[-UepuoOuin
(26.04.1986).

YersbpTusar eran B pazsutuero Ha MC/XMC y Hac mouBa ¢ aBa
JOKyMeHTa Ha MuHucrepckus cbBeT: Pasmopexnmane ot
02.11.1989 u Ilocranosnenue ot 25.07.1991 r. C Tax ce 3akpuxa



I'VXM u UucTuTyT no xugposoruss 1 mereoponorus (MXM), a ot
1990 roamna 6e cw3maneH enuHeH HamumoHaneH HMHCTUTYT IO
mereoposiorust u xugponorus (HUMX) xem BAH ¢ dunmanu B
[Inosnus, Bapha, [1nesen n Kroctenaum.

I'nmaBHu ycnexu B 4eTBBPTHUs eTan oT ucropusita Ha MC/XMC :

(1) HUMX 3anma3u KOHBEHIMOHAJIHUTE JEWHOCTHU, NPUCHIIU HA
HanuoHanHa XMC wu pasBu Hakonm oT Tax. Hanpuwmep,
YyBCTBUTEJIHO HapacHa OposT Ha ciayxurenure Ha HUMX,
ydacTBalld B MEXJYHapOJIHH NPOEKTH, CHEHUalN3alMH, IIKOJH,
KypcoBe U Jpyru mepomnpusTtus Ha CBeToBHaTa MeTeopoiornyHa
Opranusanus (CMO), Espomeiickus cwvio3 (EC) um Ha gpyru
nbpxkaBu. CnenmanHo TpsOBa 1Ja ce U3TbKHE KadecTBEHaTa
npomsiHa B nociiequute 10-15 roaiuHu Ha TEXHUYECKUTE CPEACTBA
3a W3MepBaHe M HaOI0JaBaHe MapaMmMeTpuTe Ha atmocdepara u
xuapocdepara KaTo: 3aMsiHa Ha aepOJIOTUYHOTO COHJAMpAHE Ha
aTMocdepara ¢ TPUHIUIIHO HOBAa CHUCTEMa 3a H3MEpPBAaHUS BbHB
BUcOuMHa Ha ¢upmara “Baiicanma” (VAISALA); 3HauutenHo
HapacHa  OposST Ha  MHUKPONPOIECOPHUTE  ABTOMATHYHU
Mereoposioruduu ctanuuu (AMC) 3a mnpu3eMHH H3MEpBaHUS,
MPOU3BEXKAAHU y HAC; HA YCTpoiicTBa 3a 06paboTka U perucrpanus
Ha JaHHU U Jpyru. BbBeXKJaHETO HAa HOBU TEXHUUYECKU CpPEJCTBA
MO3BOJIM  pa3BUTHE HA TEXHOJOTMUTE IMpPU CHCTaBiHE Ha
NPOTHO3UTE 3a BpeMeTo U JApyru pgeinHoctu. IIpumepu ca
CHCTEMHTE: pajJapHa c-Ma M c-Ma 3a IpuUeMaHe Ha uHpopMalus OT
cnbTHUIIM “METEOSAT”- BTOpO MOKOJIEHHME M W3MOJ3BAHETO UM
IpU NpOrHO3aTa 3a BPEMETO, BKJ. M 3a OMNacHU sBieHHs. ToBa
obaue He craBaiie MHOTo 0bp30! CHUMKHU OT OpOMTAIHU CIIBTHULIH
OT BHJMMHS JAHANa30H ce IpueMaxa B CBbP30YHHUS LEHTHP Ha
I'VXM ome ot cpemata Ha 80-Teé TrOAMHHU, HO C J0OCTa
HEChBBpUIEHA alapaTypa, ThbH KaTO CHUCTEMUTE C IMpUEMaHe MU
00paboTka Ha cIbTHUKOBA MHPOpMaNus O0siXxa MHOTO MO-CKBIHU OT
Te3u camMo 3a mnpuemaHe. Hammumero uM obOaye Oe HyXHa
MpeAnocTaBKka 3a YChBBPIICHCTBAHE HA MHOTO OT TE€XHOJIOTHUTE B
XMC. IlpomsHara 3amoyHa ¢ mnojamnucBaHe npe3 1995 r. Ha
Cnopaszymenune mexany HUMX u EUMETSAT 3a usznon3BaHe Ha
cauMku oT cnbTHHIIMTE METEOSAT. IlocnenBa yyactue Ha HallH
CPTPYAHUIIM B  MEXAYHApPOJAHH TPOEKTH U  JIPYT  BHUJ
cnenuanuzanuu. [Ipe3 2003 r. HUMX npennoxu Ha MuH. cbBeT
npucbenuuspane Ha bearapus kbMm EUMETSAT u B 2004 r. BAH
MoJIMUca OT UMETO Ha MPAaBUTEJICTBOTO CIIOpa3yMeHHUE, KOETO Aaje
Ha boarapus craryr Ha acomuHMpaH WI€H U YCIOBUA 3a
unrerpupane Ha HUMX-BAH B eBponeiicku MHUIIMATUBHU B Ta3u
obmacr.

(2) PasButHe Ha  TEXHHKO-TEXHOJOTMYHUTE OCHOBH Ha
U3CIEN0BATEICKUTE M omeparuBHuTe geiiHoctu B HHUMX,



CTUMYJHpAalle H3CIECABAHMUATA M BHEIAPSABAHETO HAa YCIEXUTE HM.
Bce mak, rmaBHM 0sxa pe3ylTaTUTe OT AaKTHUBHOCTTa Ha
MeXJIyHapoaHaTa oOmHocT, HampasiasBaHa oT CMO. U3Becten
IPUHOC MMaxa U HeroisMm Opoi ciyxurtenun Ha HUMX, riaaBHo ¢
KOMIIETEHTHAaTa cU paboTa B MEXAYHapoOJHHU KOJIEKTUBU. ETO
HSKOU NPUMEPHU:

PemnTenHusaT Hampeabk B M3CIENOBaTEICKaTa U ONEepaTUBHATa
paboTra mo mporHoszaTra Ha BpeMeTo y Hac Oe cileIcTBHE OT
OBITapCKOTO ydacTHe B MEXAYHApoJHU HNpoekTu. Tol 3amoyHa ¢
nonnucBane mnpe3 M. XI. 1990 r. B Tynay3a Ha AOKyMEHT 3a
cbTpyanuuectso Ha METEO-®PAHC c¢ 5 wmereocnyx0bu ot
ouBmute corcrpanu, Bkai. HUMX. Muoro nmoneszeH (akT oT TOBa
0e yyactuetro Ha chTpyaHunu Ha HUMX B romasm MexayHapojaeH
KOJIEKTHB OT CIEIUAJMCTHU 10 YUCIEHO MOJEIUPAaHE U IPOTHO3a Ha
npolecu U sIBIeHUsA B armMocdepara, Moperara U pekuTe. Baxna
gacT 0sixa u paboTuTe 3a mojoOpsiBaHEe M ajanTalus KbM APYTH
TepuTopuu Ha aBa ¢ppeHcku mozena - rnodanen IFS/ARPEGE u 3a
orpanndeHa tepuropus — ALADIN. Hai-Baxken pe3yarar ot
paboTrara Ha HalIUTE eKcnepTu Oe, 4e 3a NpPbB BT B UCTOPHUATA HA
Obarapckarta mereopojorus u xugpoinorus npesz 1999 r. 8 HUMX
0sixa BHEApPEHM 3a OIEpaTHMBHA €KCILUIoaTalus  CIEIHUTE
pe3ynTaTtu:

(a) pernoHaseH 4YMCIEH MOJENI 3a IPOrHOo3a Ha BPEMETO IO
MexayHaposeH npoekt ALADIN — “MHTerpupana nporHocTuyHa
cuctreMa ALADIN” (cuctema 3a JauHaMHUYHA ajanTalus upes
HEXUJPOCTAaTUYEH YHUCJIEH MOJeJ), KaTo paMKa 3a ABJITOCPOUYHO
MEXIYHapOJAHO CBHTPYAHHUYECTBO IO YHUCIEHAa TMPOTHO3a Ha
BpeMeTo, BkJtouBam 14 mereocayx6u ot 3amagHa u lleHTpanHa
EBpona u EBpomneickus LEHTBP 3a CPEIHOCPOYHH IPOTHO3HU HA
Bpemeto (ELICIIB), opranusupan u BogeH or METEO-OPAHC;

(6) mpoekt Ha HUMX u METEO-®PAHC “Onepamusna cucmema 3a
anajiuz u 4ducjileHa KpamkKocpodHa npocHo3a Ha eempoeomo 6bJHEeHUE 6
bacetina na Yepno mope”, BHeapeHna B 1999 r. Tsa Ge usrpameHa Ha
CIIEKTpaJieH BBJIHOBU MOJEJ, M3MOJ3BAIl 3a BXOJHA WHGOpMALUs
JaHHU 32 TOJIETO HAa MPUBOJHUS BSATHP, MOJy4YaBaHU OT PPEHCKUS
rnobanen moaen ARPEGE; Pesynratute ot monena (48-dacoBa
NpOrHO3a HAa BHCOYMHATA M MEpPUOJa HAa BETPOBUTE BBJIHH, H
MocoKaTa Ha Pa3MpOCTPAHEHUETO MM) CE H3MpalaT €XeJHEBHO
NpeaAcTaBsIT KaTto kKapTu B cektopurte “lIporno3u® Ha HUMX B
Codus u Bapua. B Texnonornunara nuHus Ha Cucremara mma
MOJIYJ 3a AapXUBHpPaHE Ha MOJCIHUTE BBJIHOBU IOJIETa U
CpaBHsIBaHE Ha MOJICJIHUTE PE3yJTAaTH C JAHHU 32 BHIHEHUETO OT
cupTHULIHUTE ERS-1 1 ERS-2 3a 1999 r. IIpe3 2007 r. 6e BHeapeHa
HOBa BEpPCHS HA CUCTEMaTa 3a 72-yacoBa MPOTHO3a HAa BBJIHEHUETO
B UepHO MOpE MO U3ABEHU YUCICHU XUJAPOJUHAMUYHHN MOJIEIH;



() HUMX u METEO-®PAHC 3aBbpmuxa npoekT “Mooderupane
pasnpocmpanenuemo na negpmenu pasiusu 6 baceiina na Yepno mope’,
aJjanTUpaH 3a MPOTHO3a Ha Pa3JIMBHU OT NPUPOAHU OEICTBUS HUIH
aBapuu. Toil mpoabiIkaBa 7a ce mogoopsBa.

(r) Ilpe3 4eTBBpPTHA €Tam OT HUCTOPUATA H3BECTHO pa3BUTHUE
JOCTUTHA W HAy4yHO — H3cieaoBaresckara padora B HUMX mo
“kimacudyeckure” HamnpaBJICHUS 3a Hamara MC/XMC.
WN3cnenBanusita, HampuMep 3a BB3JACHCTBUATA HA KIUMaTa Haj
JNeMHOCTH Ha Xopara ce MPEACTaBiAT C ABbPXKABHU CTaHIAPTH,
HU3BECTHU KaTO “Cmpoumennu nopmu u npasura’ . B TSIX ca 3alierHann
EBponeiicku cranpaptu kato “ENV 1991-2-4, Eurocodel”, BkuI.
Part 2-4 “Action on structures-Wind actions”. Te ce nmpuemat y Hac oT
1990 r. mo paspaborku or HMMX. TakuBa ca CTpPOUTEIHUTE
HOPMHU 3a “Bwzdeiicméusn na koncmpykyuume™ , BKI. U 32 “Bvzdeiicméue
Ha 6AMBbpa HAO CMPOUmMeNHUme KOHCMPYKYUL U CbOPBICEHUS .

Jpyru u3cienBaHus ca MO: Bb30OHOBSIEMH M3TOUYHHUIIM HA €HEPTHS;
arpoMeTEeOopOJIOTUSl U arpOKJIMMATOJIOTHS; U3MEHEHUE Ha KJIHUMaTa,
BIMSHUETO UM M aJanTUpaHe KbM TAX; ¢U3MKa Ha oOIamuTe H
BaJIe)KUTE, BKJI. aKTUBHO BB3JEHCTBHE HaJ aTMOC(EpHH MPOLECH;
METEOPOJIOTMYEeH AaCMEeKT Ha 3aMbpCSIBAHETO Ha BB3AyXa H
cp3gaBane Ha Cucremu 3a Panno Ilpegynpexaenue (CPII)
(Emergency Response System) 3a pa3npocTpaHEHHUE Ha
3aMBbpPCUTENH NPU KPYMHA sIApEHA aBapHsl; 3aMbPCSIBAHE Ha BOJUTE
(peyHu; MOpPCKM H JAp.); XHUJAPOJOTUYHU MPOEKTH, BKI. IO
WHTErpUpPaAHO YNpaBJE€HUE HAa BOJUTE M CHCTEMHM 3a MPOTHO3a Ha
HAaBOJIHEHUATA; MO BJIMUSHUETO HAa M3MEHEHUETO Ha KJIMMaTa Haj
€JIeMEHTUTE Ha BOAHUS OanaHC U Jap.

Jlutepartypa

[1] B. Aunpees 120 co0unu 6vreapcka Memeoponrocudia u Xuopomemeopoio2uina
cayacoa 2008 u.1; 1.2 (U3n. demetpa, Codust).

[2] B. AmnmpeeB Hcmopus na  Ovreapckama — Memeoponocu¥Ha U
xuopomemeoponocuuna caysicoa 2014 (AU M. Jlpunos, Codusi).
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- Abstract: The first attempt for a controlled flight with motor apparatus,

{ § heavier than air (airplane), was made 12.12.1903 in US by the Wright

oy Fo brothers. According to Raykov R. (2012) the Bulgarians Konstantin

i ),) Georgiev, Dr. Nikola Genadiev, Mihalaki Georgiev and Vasil Zlatarev

By flew on 19.08.1892, with a spherical balloon which was with gas lighter

(‘/ than air; on 22.06.1903 they have created a balloon detachment and on

- 20.04.1906 with a Decree of Prince Ferdinand developed in Aircraft

.@ ) division; the first airplane flight at Bulgaria was in 1910; in July 1912

were bought 7 aircraft and was created the Airplane compartment, in

28.09.1914 it was closed before the Treaty of Neuilly; reinstated in 15.12.1923, as an

Aircraft school and became a center for training on aviation. Relocated is 1926 in

Kazanlak. The years after the World War I were a difficult period for the Bulgarian aviation

- The Treaty of Neuilly (27.11.1919) forbid Bulgaria to have military aviation and to do

airplanes flights. Since Dec. 1920 there is Aircraft Division with police-customs functions.

Since 30.03.1922 it was closed at the request of the Internal Control Commission, but
restored in April 1922 and since 15.07.1924 became Directorate of Air Navigation.

The aviation needs require more research on the impact of weather conditions over flights
by creating an aviation meteorological services (AMS), medical and maintenance services.
Due to its small financial and personnel resources Department of Meteorology (built 1890-
94) could not form AMS. After Rules established by Commission from Sofia University,
Defense Ministry and Department of Meteorology of 28.06.1922 founded Military AMS,
named Weather Service at the Department of Aviation. Acad. S. Vatsov proposed the our
famous in that time specialist on a meteorology N. Negentsov for aerologist in the Weather
service and his proposal was accepte. The National Assembly adopted on 01.07.1925 Law
on aeronautics with the Aeronautical Directorate and “The Weather Service”. The Weather
Service had created 83 monitoring stations by 1929 as a basis of a network of
meteorological stations and unique for country sections for weather prediction, climate and
technical testing station; provides takeoff and landing of aircrafts of Lufthansa - Germany;
Ala Litoria - Italy, Aeroflot - USSR; in 1940-1941 military airport Bojurishte issued more
than 1600 weather bulletins flights. “Weather Service troops” have helped other kinds of
troops and since 31.08.1940 grow up to Military Meteoservice. It had a good international
reputation: member of the International Weather Organization (WMO/IMO), represents
Bulgaria in the World Network of Stations. By 1935 Negentsov trained staff and wrote:
“Textbook of Meteorology”(1928),“Short Aviation Meteorology”(1931) and 25 books and
brochures. Important merit for the Weather Service are: first special forecasts for aviation
(1922), and from 1929 forecasts for newspapers; began operations in meteorological
instrumentation and aerology. Its participation is important for the development of the
established in 1887-1994 Bulgarian MS/HMS, which significantly added to the spectrum of
structures and activities required for every MS/HMS. More information can be found in the
books by Raykov R. (2012) and Andreev V. (2008; 2014).



[Toneture B atMmocdeparta Ha 3eMsiTa OUIM MoKa3ares 3a HUBOTO Ha
HAayYHO-TEXHUYECKOTO Pa3BUTHE HA YOBEUECTBOTO. [IbpBHUAT omuT
3a KOHTPOJIMPAH MOJIET C MOTOPEH JIETATEJEH amapaT MO-TEeXbK OT
BB3/yXa, HApeueH aepoIliaH, W3BbPIIMWIN  BEJIOCUICIHUTE
MexaHunu ot CAILl Yun6sp u OpBun Paiit, usBectHu kato Opars
Paiit, Ha 12.12.1903 roauna. TakbB cTpemMex uMano u B bearapus.
Cnopen P. PaiikoB (2012) 6vnrapute Koncrantun Kvaues, Bacun
3narapes, n-p Hukona I'enaaue u Muxanaku ['eoprues nerenu Ha
19.08.1892 ronuna cbc chepuuen 6anon; Ha 22.06.1903 ronuna y
Hac Ouna cwp3aazeHa KOMaHJa Mo OalOHHO Jeno ¢ KoMaHaup B.
3natapeB; ot 20.04.1906 ronuna ¢ Yka3 Ha kHiI3 DepaumHaHn u
3anoBea Ha BOGHHOTO MUHHUCTEPCTBO Ch3Jainu Bb3ayxomnaBaTenHo
orneneHue kKbpM JKene3ombTHaTta [JpyXKWHA; TBPBUAT TMOJET C
aeporyian y Hac e npe3 1910 roguna, a npe3 roau 1912 roaumna
3aKynuiad 7 caMmojieTa M ch3aalu AepoIUIaHHO OTJEJIEHUE BbHB
BolckaTa kbM MHxeHepHUTe Bolicku ¢ komanaup Cumeon IleTpos,
06a3zupaHo Ha yeruule, ceBepHo ot rp. Codus.

Ot 28.09.1914 roguna 6uno ch3aaneHO AEpOIUIaHHO YYHIIHUIIE, HO
0Ko0JIO ToauHa npeau Heolickus norosop, B kpasd Ha 1918 roauna,
TO ¢ pa3zdopMuUpoBaHO, HO Bb3cTaHOBeHO Ha 15.12.1923 roauHa.
[To-kbcHO TO Hapeknu Bb3ayxXomraBaTeNIHO YYHIIMINE W OUJIO
LEeHTHhp Ha yuyeOHaTa JeHHOCT Mo BB3AyXomjaaBaHe. B 1926 r. e
npemecteHo B KazaHiabk.

P. PaiikoB (2012) nume, ye roaumnute ciuen [IbpBaTta cBeTOBHA
BOIfHa OWJIM TEXBK MEpPUON 3a ObArapckarta aBuanus. HbOHCKHUSIT
noroBop (27.11.1919 roauna) 3a0panun Ha bwearapus na mposexaa
MOJIETH Ha caMoJieTH M Ja NpuTexaBa BoeHHa aBuanusa. OT
01.12.1920 roauHa Ha JIeTHIIE boxypuie Ch3JaJIN
Bb3agyxonnaBatenno  oraenenue  kbpM - JKangapMmepusaTra  C
MHUTHHYECKO-TIOJHUIIEHCKU  (QYHKIUH. I[To  HacTosiBaHe  Ha
MEXIyChIO3HUUECKATa KOHTPOJIHA KOMHUCHS TO 3aKpWiIH OT
30.03.1922 roauna, Ho ot 01.04.1922 roauHa € Bb3CTAHOBEHO KBM
MuHuCTEpCTBO Ha JKEIE3HUIUTE, moimuTe u teaerpadure. OT
15.07.1924 roJanHa oo Hape4yeHo Hupexkuus Ha
BB3yXOIIAaBAHETO.

3apakJJaHETO Ha aBUAIMATa B CBETa M y HAC MPEAU3BUKBA MOSBA HA
HOBa 00JacT B METEOpPOJIOruATa — aBHALUOHHA METEOPOJIOTHS.
Ilenta Ouna na ce HPOBEXJAAT H3CIEIBAHUS 3a BIUAHHETO Ha
aTMOc(EepHUTE YCIOBUS Haja MOJETUTE, BKJI. M 3a NPWIOKHUTE U
ONEepaTHUBHU acNeKTH Ha TOBa BiusHHe. TpsbOBano u y Hac na ce
Ch3AalaT AaBUOTEXHHUUYECKA, MEIULHMHCKA M aBUOMETEOPOJIOTHYHA
cnyx0u. CKpoMHHSAT (pUHAHCOB U KaJAPOBHU pecypc o0aue He OUI 1Mo
cunure Ha Jlupekuus Ha MeTeopoaorusaTa (OTKpUTa U yTBbpAUIA CE
npe3 1890 — 1894 ronwHa) na cb3aage aBUOMETEOPOJIOTHYHA
cnyx0a B bwparapus. ToBa craHaso Bb3MOXHO, KOraTo IO 3all0BE]



oT MuHuctepcTBO Ha npocBeueHuero, Komucuss or BoeHHOTO
muHucrepcrBo, Coduiickus yHuBepcuter u Jupekuus Ha
MeTeoposiorusara noArorsuiaa IlpaBuiHNK 3a TakaBa ciyxk0a U OT
28.06.1922 roauna 6una cp3ganeHa BoeHHa aBHOMETEOPOJIOTHYHA
cnyx0Oa, Hapeuena “Cinyx0a 3a Bpemero”. Axaia. Cmac Baros
OpenaoXuil MU HavadHUK Ha “Cayx0a 3a BpeMeTo” Ha3HauYMIH
Hukoma HerenmoB — Hail-U3BECTHUAT TOraBa OBJITapCKHU
cnenuanuct B Tasum obaact. Ha 01.07.1925 roamna HaponnHoTto
cbOpaHue mpueso 3aK0OH 3a Bb3AYXOIJIaBaHETO U KbM J(upekinus Ha
Bb3/yXOoIUlaBaHeTo BKIOUMIHN U “Ciyxba 3a BpemeTo”.

Cnyxbata 3a BpemeTo cb3nama a0 1929 roguna wmpexa oOT
METEOpPOJIOTUYHH CTAHIIMU 32 HAOMIOJEHHS C 3 BHUJA CTAHIUU:
aepOJIOTHYHU (B TJIABHU JIETHIIA — C 0 7 MPU3EMHH HAOJIIOJCHUS
npe3 3 yaca W a0 3 NWIOTHM HaOJNIOJEHHUsA, 3a IOCOKara u
CKOPOCTTa Ha BATHpPAa BBB BHCOUMHA HAJ CTaHIUATA 4pe3 OajoHH,
HaI'BJIHEHU C Ta3, MO-JeK OT BB3JAyXa U HOCEHH OT BIATHPA); MIBJIHU
WM JISTHIHU cTaHIMH (¢ 5-7 HaOnroneHusa 3a 24 daca Ha BCUYKU
NPU3EMHH METEOEJIEMEHTH) M TMOMOIIHU CTaHOUHM (T€ ca TOoJ
BB3/yXOIUIABATEIHUTE TpaceTa W MpaBedu 4-5 NHEBHU OKOMEpPHHU
HaOJII0ICHUSI, BKJI. BaJIe)K W Npu3eMeH BATHP). Ciayx0Oa 3a BpeMeTo
ch3/lajla ¥ YHUKAJIHU Y HAac CEKI[UM IO: MpeJICKa3BaHE Ha BPEMETO,
KIMMAaTUYHA W M3IMTATEIHA CEKIHS C TEeXHHYECKa. CTAHIMSI, HO U
BBTpEIIHA 3a CTpaHaTa HaOJII0JaTeliHa Mpexa OT 83 METeOoCTaHIIUH,
KaTo Hadajlo Ha MpeXara OT CHHONTUYHHM CTaHIMM Yy Hac.
Cnyx0aTa ocurypsiBajia KalaHe U U3JINTAHE HA CAMOJIETH HA YYXKIH
komnanuu: Jlypr Xansza-I'epmanusa, Aepo Pnor-CCCP, Ana
Jlutopusi-Uranus u ap. 3a okono roauna (1940 — 1941) BoeHHOTO
nerumie boxypume nznano Hag 1600 meTeoOr0neTHHH 32 U3TUTAHE.

Ha 27.07.1934 roawmna 6uno o0siBEeHO cbh3aaBaHe Ha Bb3nymHun
Boiicku. CayxbOara 3a BpeMeTo gocTurHaia g0 1940 roaunHa
roJsIMO pa3BUTHUE U MOJANOMAaraiga METEOPOJIOTUYHOTO OCUTYpsIBAHE
u Ha apyrute ponose Boiicku. OT 31.08.1940 ronuna Cnyxbata 3a
BpeMeTO Ha BOEHHO BB3AYMIHUTE CHIM CTaBa ‘‘Memeoponocuuna
cayocba na eolickume” .

Cnyx0aTta 3a BpeMeTO OCBEH HAIMOHAJICH, MpUIOOWIa ¥ 3HAYUM
MEXIyHapoJeH aBTOPUTET, 1sa Owmna uineH Ha MexayHapoaHaTa
Merteoponornuna Opranuzamus (MMO) wu mnpeactaButen Ha
cTpaHara B MexayHapogHata HaOmrogaTenHa Mpexa 1o
METEOpOJIOTHsl, B KOSITO Yy4yacTBadu U30paHW HAUHMOHAIHHU
MeTeOoCTaHIuu ¢ 6-8 HabMI0AeHUs B €IUHHHU YacoBe, U3JbUBAHU OT
IbpXKaBeH paauonpenararenl ¢ nageHa uecrtora. Jo 1940 r.
PBKOBOAUTENST Ha ciyx0Oara Herennos Oun unen Ha Tpu Komucun
Ha MexayHapoaHaTa METEOpOJOrMYHa opraHuzauus u B 1935
roauHa mnpexacrtaBisBan ctpaHata B VII Koudepenuus Ha
TUPEKTOPUTE HA TE€3HW CAYXKOU. MexIyHapoaHaTa METEOPOJIOTUYHA



opraHuzamnus upe3 MexayHapoaHaTa KOMHCHUS 10 aepoJorus
opraHM3HMpana HEeperyJIsipHU H3CJIEIBaHUS Ha HUCKaTa Tpomocdepa
B KOHKPETHU AHH/TIEPUOAU, KOUTO OT 1932 roamHa BB3JIOKUIU HA
“Cnyx0a 3a BpeMmeTo” .

MeTeoponornuyHaTa mOArOTOBKA Ha JIETHH W APYTHM BOCHHU JIHMIA
npoBexaan g0 1935 ronmna Hukonma Herenmos, a ciem TtoBa —
3amecTHUKa My Jumuthp bakanos. JInuno ot Herenuos wnu mon
PBKOBOJCTBO My Ca HaNUMCaHU TMOCOOWS TO TPENnoJaBaHUTE
npeametu. llpe3 moarorButTennuss nepuon HereHmoB Hammcan:
Yue6uuk mno  wmeteoposorus (1928 romuna; 423  cTp);
Merteoponorus 3a netuu (“Kpamka asuayuonna memeoponozus’,
Codus, 1931) u ome 25 KHUTM M OpowWlypu MO TeopHusATa H
MpaKkTUKaTa Ha HAOJIOJCHUATA U OCUTYPSIBAHETO Ha TOJICTHUTE.

CproocTaBsiHETO Ha JIEWHOCTHTE Ha HalMOHAJIHaTa M BOEHHAaTa
MeTeocykOu no 40-te roamHu Ha 20 BEK Jaiud OCHOBAHHE Ha
BUJAHM Hamu aBTopu, katro Kupo Kupor (1950) nupextop Ha
Hupexnusara mno weteoposoruss (LleHTpannus wmeTeopodoruueH
HHCTUTYT) B 1928 — 1950 roauHa, 4e Ha TO3M €Taml OT UCTOPUSITA HA
CTpaHaTa HHU, JEWHOCTTa Ha BOEHHaTa ciyx0a [mombiBana
HallMoOHanHata ciayxOara. Bropara mereocnyx6a, cw3mamena 30
FOJWHHU CIel MbhpBaTa, 3albJIHWIA HEOOXOAUMH HUIIH B TE3U
JIEWHOCTH y Hac.

Or Haii-rosemute 3aciyru Ha “Ciyx0ata 3a BpemeTo” Ouia, 4ye mbpBa y
HAC TOYBA JIa M3TOTBS M U3JaBa MPOTHO3H 32 BpeMeTo. B HayanoTo ToBa
ca crenualu3upaHy NpOrHO3M 3a aBuanusaTa (ot 1922 ronuna), a mociue
oT 1929 roguHa — OOIIM NMPOTHO3M 3a HACEIEHUETO, KaKTO W ApPYTH
cnenpanu3upany nporuo3d. Ot 1931 roawHa NPOrHO3WTE 3a O0IIO
MOJI3BaHE ce MyOJIMKYBaT BbB BecTHHIMTE. [[porHocTHdHAaTa neifHOCT Ha
BOGHHaTa clyx0a 3amo4yHaja ¢ IMpOoy4yBaHE M OBJIAJsABAHE Ha Haii-
MOJICPHHUTE 32 BPEMETO CH METO/H 10 CHHONITUYHA METEOPOJIOTHs (HATp.
“HopBexkkata ImKkoJia”), MPOABIKWIA C OpPraHU3WpaHe Ha Mpexa OT
CTaHIIMM 32 CHHONTHYHU HAONIOJICHWs, a MAJKO MO-KBCHO 3al0YHAIIO
M3TOTBSIHE U M3J]aBaHE HA PETyJISIPHU MPOTHO3M 3a BpPEMETO. 3aro4yHaIn
Y U3MEpBaHUs Ha MapamMeTpuTe Ha IUIAHETAPHHS TPAaHUYEH CIOW W Ha
cBoOomHaTa atMocdepa, T.e. IOCTaBEHH Ca OCHOBHUTE U HA aepOJIOTHUSATA,
KOeTO OMJIO HEOOXOJMMO HE CaMoO 3a aBHAIMTA, HO M 32 MU3TOTBSHE Ha
nporHo3ure 3a Bpemeto. “Ciyk0a 3a BpeMeTo” mojiara ¥ OCHOBUTE Ha
paboTuTe y HAC MO MPOBEPKAa U PEMOHT Ha METEOPOJIOTUYHA amaparypa,
a YaCTUYHO U MO CHOTBETHO MpuOOpocTpoeHe. Taka opraHU3MpaHETO U
M3/IaBaHETO Ha PETYJISIPHU MIPOrHO3M 32 BPEMETO Hajlarajio AeHMHOCT U 10
JIBa IpYr'M KJIOHa Ha METEOpOJIOTUATA — aepOJIOTUsl U METEOPOJIOrHUeH
MHCTpYMeHTapuyM. ToBa ca OCHOBaHHMATA 3a TBBbPACHHUATA, ye “Ciyxba
3a Bpemetro” kbM BBC e mbpkaBHO ydpekaeHHe, KOETO B3eJ0 BaKHO
ydJacTHe B pa3BUTHETO Ha m3rpajaeHata B 1887 — 1894 ronuna Obarapcka
METEOpOJIOTHYHA M XuapomereoposioruyHa ciayxba (MC/XMC). Tsa



3aroyYHajga U pa3Buiia JEHHOCTH, CHIIECTBEHO JOMBJIHUIN CHEKThpPa OT
JICHOCTH M CTPYKTYPH, HY’)KHH Ha BCSKAa HAallMOHAJHA METEOPOJIOTHYHA
cinyx0a / xugpomereoponoruuna ciuyxb6a. Craex 1940 — 1950 romuna
“Cnyx0a 3a BpeMeTO” cTaBa BCE IO-CIEIHAIN3UpaHa 3a OCUTypsiBaHE
NeiHoCTTa Ha aBHanusTa y Hac. [loBeue JaHHM MMa B KHUTHTE Ha 4Jl.-
kop. Bacun Amnppees (2008; 2014) m B kHurara “90 coounu
Memeoponozuuna cayxcba 6 6vrcapckume eoennosv3oywnu cun’ (Codus,
2012 roauna) Ha A-p Pymen PaiikoB — Qpu3HUK-METEOpOJIOT, HAYAIHUK OT
15 cenremBpu 1989 rommna g0 2015 romuna Ha ['nmaBHUS
aBuomereoposiornueH neHTsp (I'AMII) Ha [IBO u BoeHHO BB3aymIHUTE
CWId. [7aBHUAT aBHOMETEOPOJIOTHYEH LEHTbpP € MPOMEHSUT HIKOJIKO
IbTH Ha3BaHWETO cuU Karo oT 1 cenremBpu 1996 romuna e
CaMOCTOSITEITHO TOJIeNIieHne Ha BOGHHO BB3IYIIHUTE CHIIH, a OT | IOHH
2005 rommHa € HapedeH MeTeoponorudeH LEHTbp Ha BoeHHO
BB3JIyILIHUTE CUJIH.

IIpunoxenne: Kopuma Ha Obirapcku y4eOHHMK IO aBHALMOHHA
metreoposnorust  “H.  Heeenyos,  Kpamka

S S N i asUAyUOHHA ~ Memeopono2usi  3d B80€HHU
e * Memeoponosu (yuebnux sa nemyu), us0aoena om

L mon, S Cuyocba 3a epememo  kvm  Jupexyus  na
sv3oyxonaasaremo, Cogus, Jupoc. evamnuya,

KPATKA 1931, 64 c. Ipedeosop: 3asucumocmma Ha
ABHALIMOHHA METEOPOJIOTMSl JlemeHusima om epememo e (akm, Koumo He

: noonedxcu Ha cvmHenue. Haucmuma, roaxkomo
JlemamenHama Mawula e no-mMowHa, Mmoakoed u
BAUAHUEO HA AMMOCGHEPHUME YC0BUSL 8bDX) Hesl
ce yygcmeysam no-ciabo, Ho ce ce Yy8cmeysam.
Hue cme owe mewvpoe Oaneu om ous MoMeHM,
K02amo  6b30YXONIaeamenrHama mexHuka ou
moridsin T | Hanpasuna 1emeHusima HAnviHo He3A8UCUMU Om

=  epememo. Modice 6u u Onec we ce namepsm xopa,

maxap u omoenHu eouHuyu, KOumo

asmopumemno 0a mewvpoam, ye Modce O0a ce jgemu U 6e3 Oonumeawe 00
memeoponosume. [a, mooxce! Ho mosa “mooce" mpebsa 0a 6vde camo xkamo
U3KIOueHue, Ho He u kamo npasuno. llpaxmuxaa 6 wyxcouna u y Hac e boeama c
MHO20 npuMepu, npu Koumo moga “modice” ce e 3aniawano mevpoe ckvno. Kaxkmo
Mo6a UMa Mecmo b8 8CUUKU OpyeUu 001acmu HA Cb8PEMEHHUs KYAmYpeH noodem,
maka u 8 obnracmma HA B6b30YXONIABAHEMO uyecmeama 6uHazu mpebea Oa
omcmwvnam mecmo Ha pazyma. Jluyemo, na koemo npedcmou 0a npeonpueme
Jemene, Modce 0a bvbOe om HAU-ONUMHUME, CMeaume U ¢ 80Jisl Jlemyl, He2o8amd
MawuHa modce 0a 80vX8a abOCOIIOMHO d08epue, HO K02amo KbM Mus NOX8ATHU U
om NbPBOCMENEHHO 3HAYeHUe Kauecmea ce npubasu u eoOHO Npedsapumento
npoyusame Ha 20CNOOCMBY8AWUME 8 MOMEHMA ammocpepHu yciosus U Ha
8b3MOdNCHUME ONU3KU NPOMEHU 6b MAX, 6EPOSIMHOCMMA 34 HeMXCelamenHu U
NAKOCMHU 3d 0€I0MO UHYUOEHMU NPpU TeMeHUemo ce Hamaaea 00 MuHumym. Mua
cayyau, Ko2amo jiemeyvm we mpebea 0a uziemu Gvnpexu Heb1a2onpusimHomo
epeme. Ocobeno mosa 8adxcu 3a 80eHHUsl aguamop 8 epeme Ha eotina. Ho oopu u
moeasa ceedeHuUAma, KOUumo moi Ou NOAYHUL Om MemeoporocUdHama Ciyxicoa
camo we 20 YIeCcHAm 6 U3NbIHEeHUemo Ha He2oéama 3adaud. 3a yueuiHomo
8b30yXONIA8ane, obave, KOemo HOCU OM208OPHOCH 3a4 JHCUBOMA HA Ceoume




nacaxcepu, MemeopoIOcUYHOMO NOOCUSYPABAHE € Nogede O HANONCUMETHO.
Tvrkmo 3amosa cv30a6aHemo OHeC HA CHReYUdIHA ABUAYUOHHA MEmeopolocUyHA
cayorcoa npu aepoopomume e HeobX00UMOCH, A MEeMeOPOIOSULHOMO 00yUeHUe Ha
asuamopume — 0vie. Hacmoswama xpamka asuayuoHHa memeoponocus, Kosmo
HUe NoOHAcsIMe HA HAwume 1emyu, uma 3a yei 6 mevpde couma gopma da 2u
3ano3Hae ¢ NO-8ANCHUME  MEMeopONOSUYHU  (DAKMOpU, KOumo ca Om
HenocpeOcmseeHo 3HaueHue 3a Jemenuama. Ilo-eonemu nodpobnocmu we ce
Hamepam 6 omneuamanus om Hac no-parno “Kypcv no memeoponozusn”, Kazanivk
(1928).

Cvovporcanue. Inasa 1. Pasnpocmpanenue u cbcmag Ha ammocgepama
1. 1I. Memeoponoeuunu ¢paxmopu — cmp. 7-28; I'n. Ill. Memeoponozuunu ypeou —
cmp. 29-35; I'n. 1V. Bausnue na memeoponocuunume (haxmopu npu jlemenusma —
cmp. 36-46; I'n. V. Ilpedckazeane na epememo — cmp. 47-52; I'n. VI. Bypu — cmp.
53-56; [In. VII. Asuayuonna memeoponocuuna ciyxcoa — cmp. 57-64.
Jlumepamypa: P. Paiinos, Ammocgepama xamo cpeda 3a 6b30yXONIaA6aHemo,
Cogpus (1920); H. Heeenyos, Kypc no memeoponoeus, Kazannok (1928) 423 c.;
H. Heeenyos, Joxnao 3a opeanuzayusma Ha Aeua-yuonHume OEHHU
memeocayxcou 6 Iepmanus, Kazannvk (1930); H. Heeenyos, Ilpakmuka Ha
Habmodenusima 6v eoennume memeoponoeuunu cmanyuu, C. (1929); F. Fischli,
Aeronautische Meteorologie, Berlin (1924); Dr. G. Burhardt, Fliegerwetterku de,
Berlin (1927); Dr. F. Linke, Aeronautische Meteorologie, Miinchen (1911); F.
Fischli, Aero-nautische Meteorologie, Berlin (1924); Dr. G. Burhardt,
Fliegerwetterku, Berlin (1927); Dr. F. Linke, Aeronautische Meteorologie,
Miinchen (1911); Dr. F. Linke, Die meteorologische Ausbil-dung des Fliegers,
Berlin (1917); K. Wcgener, Vom Fliegen, Miinchen (1922); A. Angot, Traité
élémentaire de météorologie, Paris (1916); J. Bouch, Préparation météoroogique
des voyages aériens, Paris (1920); A. Baldit, Etudes élémentaires de météorolgie
pratique, Paris (1923); I1. Monuanos, Ammocgepa, [lempoepao (1924); Bumxesuy
u Kynaxos, HUncmpykyus aspoHasuea-yuOHHbIM CIAHYUAM B0CHHBIX B030VUIHBIX
cun, Mockea (1925); H. Kamumun, Memeoponocus u aszponozus, Jlenunepao
(1926); A. Knocosckuii, Ocnogbl memeoponoeuu, Odecca (1918); B. Bumkesuu,
Ocnosnvle céedenus no azponoauu, Mockea (1925) u op”.

ABToppT Huxona CranueB HerenmoB (20.03.1888 -
15.01.1942) e ponen B I'abpoBo. 3aBppmun ¢usuka B Oneckus
yHuBepcutrer. Jlo 1922 r. e acucrenr B IIMC. IlppB H-K Ha
“Cnyx0a 3a Bpemetro” oT 26.06.1922 r., koaTto Hamycka cien 18
ronuau Ha 18.06.1940 r. mo 3apaBocinoBHu npuyuHu. IIpe3 1940r e
3amecteH oT lumutep bakanos, a npe3 1944 r. — or Hukouait CaBos.
ITo-mbiHM GuorpaduuHu U TBopuecku Oenexku 3a H. Herenios nma B
KHUTUTE Ha B. AHapeeB 3a uctopusita Ha ObJIrapckaTa METEOPOJIOTHYHA
U xuapomeTreoposiorudna ciyxko6a (2008; 2014) u P. Paiikos (2012).
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TBopueckusaT nbT Ha akan. leoprm Hamxakos
3aMoyBa C HeroBaTa creluanuzanus npe3 1925 —
1926 roguna B [lapwxk B n1abopaTopusara Ha HETOBUS
yuuten npod. Ilon JlamwxBeH, KOHTO My ompenaens
u3cieqoBaTesickaTa TeMa ‘‘¢pomonpogooumocm Ha
capama” W W3MEPUTENHUS ypeln — TMpelu3eH
KBaJipaHTeH enekTpomeTsp Ha Curie-Debierne.

W3zcnensanusita, KOWTO TOW TMpoBEXJa ca OT
obmactra Ha oOeMHHMTE (OTOETIEKTPUYHU CBOMCTBA Ha csApara M ca
JaleHd B IbpBata My paboTa, a BTOpara € IIOCBETEHa Ha
¢doTomonspuzaiioHHUTe cBolicTBa. OT mhpBaTa ce pakia HaesATa 3a
(OTOENEKTPETHOTO CHCTOSIHUE Ha csApara, GopMmupanio ce B obeMa Ha
u3CIeBaHUA  MaTepual IpU  €JHOBPEMEHHOTO  JeiicTBHE€  Ha
€JIEKTPUYHOTO II0JIE€ MEXIY JBaTa €JIeKTpoJa, KaTo €JUHUAT € BOJa.
ITocnenHoTOo naBa BB3MOKHOCT 3a XOMOIE€HHO OOJbYBaHE Ha cspara,
KaTo ce eIMMUHUPA BIUSHUETO Ha €JIeKTpo] oT MeTan. OOsCHEHUEeTO Ha
HoJTy4aBaHUs €eKT KaTo 00EMHO ChCTOSHHE Ha cspaTa ca MyOIMKyBaHU
npe3 1937-1938 roauna, koraro I'. HampkakoB e 3aBexxal kaTenpara 1o
OmnutHa ¢usuka BbB Pusnko-maremarndeckus (axynrer Ha Coduiickus
YHHUBEPCHTET.

Ot ropeusnoxkeHoto ciensa, ye I'. Hamxakos 6u TpsOBano aa pa3BuBa
u3cneaBaHuATa B cbuiara obnact. Ho npe3 1937 ronuna Toit myGnukyBa
eqHa pabora [1], cBbp3aHa ¢ TacMBUTETHATa TEOpUS Ha JIATCHTHUS
obpa3. M3crmeaBaHeTo TyK Ha TMpbB IOMVIeA HIMa Bpb3Ka C
(OTOENEKTPETHOTO CHCTOSIHUE, HO CIIOPE] MEH TOBa TOM MpaBH 3a /1a TO
cBbpke cbc cbpumsa  edekr. ToBa e HeoOXoaumo,  3aIIOTO
(doToenekTpuyHaTa YYBCTBUTEJIHOCT Ha cspata 3a (QopMupaHEe Ha
(OTOENEKTPET € MHOI'O MaJlka M HE MOXE MPAKTHYECKH J]a ce M3I0JI3Ba
3a CHUMaHe Ha pealHu U300pa’KeHusl.



W nelcTBUTENTHO BCHYKM CIIABallld  ONMUTH Ja C€ YBEIUYH
(OTOUYBCTBHUTEIIHOCTTA Ca HEYCIEIIHU. V3mon3BaHeTo Ha Jpyrd TO-
BHCOKO TPOBOAMMH (DOTOUYBCTBUTEIHA MATEpHATU PsA3KO HamalsBa
¢doronameTTa.

Ilpe3 cbiiara roguna I'. HamkakoB mpezuiara Ha cBOSL aCUCTEHT Pasym
AHJpelunH J1a 3a1o4yHe U3CIeABaHMUs U /1a MPOYYH BCUUKHM M3BECTHH B
nuteparypata (QoroBosTanyHu edekTh kaTto TO3M Ha bekepen.
CopieBpemenHo I'. HapkakoB mocTaBs 3a eKCIIEpPUMEHTAITHO U3CIIEIBaHE
Ha MJIaJiisl yYeH OOSICHEHHETO Ha KOHTAKTHO-IIOTEHIMAIHUS ePEeKT upe3
(hOTONMPOBOAMMOCTTA.

IIpes 1940 romuna P. AmnzapeiiumH 3ammTaBa MbpBaTa JIOKTOPCKA
aucepranus Ha Ta3d Tema. B cBeToBeH Mamald u3clieABaHUATA
IpoabKaBaT (32 Ch3JaBaHE Ha TpallHM H300pakeHUs) ¢ Jpyru
MmaTepuanu (amopdeH celeH), KOWTO He NpHuTexkaBa (POTOENEKTPETHU
CBOMCTBA, HO 3apEKIAAHETO My CTaBa C ra30BH HOHHM OT KOPOHEH pas3psl,
a ¢opmupaHero Ha (POTOM300paKEHHUETO €  BCICACTBHEC Ha
HEyTpaJu3upaHe Ha HOHUTE Ha OCBETJIABaHUTE 00JacTu Ha
MOBBPXHOCTTA.

Taxka unmesTa 3a MPaAKTUYECKOTO peallu3upane Ha enekTpodororpadus Ha
¢doTouyBcTBHTEICH MaTepuan OuBa peanmsupana B CAILl u noBexna 1o
MPAaKTHYECKOTO TMPWIOKEHHEe Ha enekTpodororpadusara — T.C.
Kceporpagusra.

Ho na ce BbpHeM B 1925 roauna, xorato npod. Ilon JlamxseHn Bp3nara
Ha miaaus I'. HamkakoB ga u3cienBa GoTONPOBOJAUMOCTTA HA CSApaTa.
[IpodecopsT My MoKa3Ba U U3MEPUTEIHUTE YPEAH, C KOUTO 1€ TpsiOBa
na ce paboTH — HSAKOJIKO MPELUH3HU KBAJPAHTHU EJIEKTPOMETPH, KOUTO
1€ MO3BOJISIT HAa HALLIMS YYEH J1a TOCTUTHE TbPBUTE CU YCTIEXH.

Ot To3u MoMmeHT akai. I'. HampkakoB oOMKBa Te3u ypeau U BbpHAI ce y
HAC IIPaBM BCUYKO BB3MOKHO [1a CH JOCTaBU elNeKTpoMeTpu oT PpaHius
npowusseneHu B [lapuxk.

ITo oHOBa BpeMe TOBa ca €JUHCTBEHHUTE BUCOKO YYBCTBUTEIIHHU YpPEIH,
JaBallld BB3MOXHOCT Ja C€ H3CIEABAaT KAKTO EJIEKTPUYHHUTE Taka U
(OTOENEKTPUIHHUTE CBOMCTBA HA JUEIECKTPHUIIUTE.

Cnen Bropara cBeTOBHa BOWHA B HayajoOTO Ha METIECETTE T'OJWHU Ha
MUHanusi Bek akal. ['eoprum HamxakoB cb3laBa HOB (aCUMETPUYEH)
EJIEKTPOMETHP U YCIIsiBA J1a OpraHu3upa HarmpaBaTa My Tyk B Codus — B
TexHu4yeckara paboTwiHuIa Ha ¢akynarera. HampaBenn ca 12
€JIEKTPOMETHPA KaTO B KPBXKOKA MO OMUTHA (PU3MKA ca MPEIOCTaBEHH Ha
yethupuMa ctyaeHTd. Ha Bcekn ot Tax akan. I'eopru HamkakoB nmocrass
HOBA T€Ma I10 HET0Ba UIesl.

Ha MeH MM BB3JIOXKH Ja HU3CICIBaM KOpo3usdaTa Ha TbHKHU METaJIHU
IJIAaCTUHKHU OT aJIYMI/IHI/Iﬁ u Xkens3o0. Ha cemmre mM ce MeXaHHMYIHO
3a4UCTBa ropHaTta NOBbPXHOCT. CJ'IGI[ TOBa C€ U3MEPBa USMCHCHUCTO Ha



KOHTaKTHaTa TOTEHIMAHA pa3juKka CHOpsSMO TacMBHpaHaTa 3JlaTHa
MOBBPXHOCT Ha CIIOJICHaTa Wrja Ha eJIeKTpoMeThpa (Mpe3 MbpPBUTE
JacoBe OT 3aUKNCTBaHeTO) [2-3].

IIpe3 1956 — 1957 roauna Beue chTpyAHUK Ha DU3UYECKHUSI UHCTUTYT
akazd. ['. HamkakoB BB3/IOKH Ha aCUCTEHTa OT HeromaTa Kateapa Bacun
Bacunes M Ha MeH Ja TNpoOBEIEM €JIHO U3CIIe/IBAHE Ha HadalHaTa
nacuBalys Ha 3JIaTHU M aJTyMUHHUEBU MOBBPXHOCTH HEMOCPEICTBEHO
clel TAXHOTO BaKyyMHO H3IapeHHE BbpPXY HIJjaTa Ha EJIEKTPOMETHP
(acumerpuuen). 3a wnenta axkan. [. HamkxakoB HHM mnpenoctaBu
BaKyyMHaTa CH WHCTJallMsl B JIMYHUSA cH KaOuHeT BBB Dakynrera.
EnextpomeTspbT TpsiOBamie na ce MOHTHpa BBpPXY jAcOena CTHKIECHA
ioya M CThKJIEH 3BbHEL. M3MepBaHusATa ce MNpoBexJaxa KakTo

HEIIOCPEICTBEHO BBB BHUCOK BAKyyM OT 2.104 Mm Hg, Taka u cnen
MyCKaHe Ha Bb3/IyX B cuctemara [4].

[To-xbeHo (cnen 1960 roanHa) Bede B HOBaTa crpaja Ha MHCTUTYTa aKaj.
I'. HamxakoB opranmsupa Cekius 10 Hay4dHa araparypa U CIeIHaHU
BbIpocu. B Hes Temarukara Ha JuU4yHaTa My Jabopatopus e
KOHCMpyupane Ha  HOBU  6UO08e  eNeKMpoOMempu ¢  BUCOKA
4y8CMEUMenIHOCM, C TUHelHAa CKala u 6vp30 3amuxsare.

B 3axirouenue TpsiOBa a 100aBs, 4e TOBa “X0Ou” Ha MOSI YUHTEN aKal.
I'. HamxakoB € chbIbTCTBANO LsJIaTa My TBOpPUYECKA JIEMTHOCT U € B3€JO
ydacTHe M ISUIOTO My ceMelcTBO. [IbpBO MMaM mpeaBuj HeroBara
cenpyra Bepa IloctromnupoBa [5-6], nocie cuabT My EMun u apiueps
My Enka [7-8] 3ammuraBarT KaHIMAATCKUTE CH JUCEPTAllUd HA TEMH,
CBBP3aHHU C €JIEKTPOMETPHUATA.

Hosure mneu, xouro nmasanie akajn. 1. HamkakoB B Ta3m Kiacumyecka
o0nacT Ha eNEeKTPOMETpUsATa HE My TNpeyexa, a HaNpOTHB TOM
HEMPEeKbCHATO HachpuaBalie ChTpynHunuTe Ha Cekuusara na paboTAT
TEMH 110 HOBH TE€XHH HJIEH, 3all[0TO CaMO TaKa Ille MOraT Ja IIOCTHTHaT
3HAYUMH HOBH pe3yJITaTH.
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Abstract: The biographies of the generation of Bulgarian teachers
who lived and worked in the period before and after the Bulgarian
Uprising of 1876 and the Russo-Turkish Liberation War (1877 —
1878) are very instructive. These biographies throw much light on
the development of the education and science during the Bulgarian
Revival and the establishment of the new Bulgarian state after five
centuries of Ottoman occupation [2], [3]. Amazing are the efforts of
the Bulgarian teachers in introducing European models, strategies,
programs and structures in education [4-9, 24]. Reviewing the
activities of six Bulgarian teachers we attempt to describe and
. analyze the difficulties in the transition from Oriental to West-
European culture in the Bulgarian society at that time. We are focusing on Bulgarian
teachers and scholars in natural sciences (physics and mathematics) and languages who
contributed substantially for the establishing of West-European educational programs and
related textbooks and materials. The names of the six teachers are: Ioakim Gruev, Ivan
Gyuzelev, Todor Ikonomov, Georgi Ya. Kirkov, Nestor Marcoff and Todor N. Shishkov.

Keywords: history of education in Bulgaria, Bulgarian phys-math teachers, evolution of
Bulgarian revival process (in education), loakim Gruev, Ivan Gyuzelev,
Todor Ikonomov, Georgi Y. Kirkov, Nestor Markov, Todor N. Shishkov

1 Introduction

The biographies of the generation of Bulgarian teachers who lived and
worked in the period around the Russian-Turkish liberation war (1877 —
1878), say between 1860 and 1900, are very useful for understanding the
development of the education and science during the Bulgarian revival
and establishment of the new Bulgarian state after five centuries of
Ottoman occupation [2, 15]. We present below briefly some biographical
data of six Bulgarian teachers and scholars in languages and science,
such as physics and mathematics, who contributed substantially for the
establishing of West-European educational programs, textbooks and
materials [10, 13]. The names of the teachers we chose are: Ioakim
Gruev, Ivan Gyuzelev, Todor Ikonomov, Georgi Ya. Kirkov, Nestor
Marcoff and Todor N. Shishkov.

Ioakim Gruev (1828 — 1912) was born in Koprivshtitsa. He studied
Bulgarian school in Koprivshtitsa, and a Greek school in Plovdiv. He



taught in his native town (1848 — 1856). Later on, he headed the Central
Eparchial School in Plovdiv, considered to be the best of its kind at the
time (1856 — 1868). There, he introduced Turkish and Greek languages.
He is one of initiators to celebrate May 24 as the Day of Bulgarian
Letters and Enlightenment. Ioakim Gruev was a chairman of the city
council of Plovdiv (1871 — 1872), and Turkish commissioner in Haskovo
(1875). He took part in the fight for the restoration of the autonomous
Bulgarian church. Following the establishment of Bulgarian Exarchate,
he became a member of the eparchial council in Plovdiv. During the
April uprising, he was arrested. After the liberation war Gruev was chair
of the Judicial Council in Eastern Rumelia, head of the department of
education (1879 — 1884), counseling member of the High Administrative
Court, and a high school headmaster. Gruev was co-founder of Plovdiv's
Scientific-Literary Society. Since 1884, he was a member of the
Bulgarian Literary Society. Gruev's more important works are nine
textbooks, and five books [4, 5].

Todor Nikolov Shishkov (1833 — 1896) was born in Tarnovo. He studied
at the class school in Elena and taught in Kilifarevo (1848 — 1849). He
was a teacher in Tarnovo (1851 — 1852) and Stara Zagora (1856 — 1861).
Shishkov studied literature at the Sorbonne and College de France,
listened to lectures in Slavic studies in Prague (1866). Served as a
correspondent of Kolokol newspaper. Following his return in Bulgaria,
he became a teacher of English and Bulgarian languages, physics and
arithmetic in Sliven, Gorna Oryahovitsa and Tarnovo. Chairman of the
board of the Tarnovo community center, where he also read lectures and
took part in the city's theatrical life. From 1871 till 1873, he was a
teacher and manager of the Bulgarian school in Fener district in Istanbul.
After the liberation, he was a teacher in Gabrovo and Varna, the chief of
the staff of Varna governor (1879), a prosecutor in Shumen, a chief
magistrate of the Shumen and Svishtov district courts, an inspector of the
Svishtov educational district (1881 — 1885). He was a teacher at the
secondary schools in Gabrovo, Russe and Varna; contributor to several
newspapers and magazines, and author of five textbooks and two
dramatic plays [23].

Nestor Marcoff (1836 — 1916) became a teacher in his native village of
Krivo Pole, district of Haskovo when he was twenty years old. He
continued his studies in Haskovo and took up teaching again, this time in
Harmanli, where he enjoyed the love and respect of both his students and
the townspeople. He was the first to declare war on the grecophiles,
which almost cost his life. Markov was libeled by the local grecophiles
that he ordered students to march, sing rebellious songs, and incited the
students against the authorities. The grecophiles hired murderers, but
Markov managed to escape them. Markov was arrested and brougth to
court, but later was released following the active defense of the Haskovo
citizens. Nevertheless, he was banned from teaching within the Edirne



vilayet. Thanks to a letter of recommendation by Joakim Gruev, Nestor
Marcoff was appointed a senior teacher at the Pleven school in 1867. He
translated the French textbook [16] on geometry and physics and
compiled the first collection of mathematical problems for Bulgarian
schools [17]. N. Markov's contribution in the sphere of lexicography is
considerable. For the first editions of his French-Bulgarian and
Bulgarian-French dictionaries in 1894 and 1898 [18], he was awarded the
honorary title “Knight of Education” of the French Ministry of education
and arts. Editions of Markov's dictionaries were published long after his
death [19, 20].

Todor Tkonomov (1838 — 1892 was born in Zheravna (Sliven district).
He studied in his native town, Razgrad, Russe and Sofia. In 1861, he
became teacher in Tsarigrad. In 1865, he studies the Theological
academy in Kiev. After finishing study, he became a teacher in Shumen
(1865 — 1869) and Tulcha (1869 — 1871). Ikonomov produced many
texbooks, such as “Bukvar's” and Bulgarian grammar textbooks (1867,
1868, 1875, 1886, 1891). He published an arithmetic textbook [9].

Ivan Gyuzelev (1844 — 1916) was born in Gabrovo. He studied in his
native town. He enrolled at the Herson seminary in Odessa as a
scholarship student of the Russian Holy Synod (1860). He graduated in
1867 and continued his education at the Faculty of Physics and
Mathematics of the New-Russian University in Odessa. Upon completion
of his studies (1871), he returned to Gabrovo as a teacher in physics and
mathematics. Gyuzelev initiated the raising of funds to equipment of the
school laboratory in physics in Bulgaria. He co-authored the program of
the Gabrovo secondary school, titled “Rulebook for the Students of the
Gabrovo School”. He opened the so called Popular University and a
theater at the community center. During the April Uprising, he was
arrested. After the Liberation Gyuzelev settled to Sofia as the right-hand
man of Marin Drinov in the organization of school afiairs. He was a
deputy in the Constituent Assembly and secretary of the Assembly, the
minister of education (March-November 1880), and the chairman of the
Supreme Chamber of Accounts (1880 — 1894). He was a member of
Plovdivs Scientific-Literary Society (1884). He was decorated by the St.
Alexander medal, degrees fifth (1888), fourth (1889) and third (1900).
Gyuzelev wrote six textbooks [6, 7], and some scientific papers [8].

Georgi Yakovlev Kirkov (1848 — 1929) was born in Pleven. He studied
physics and mathematics in Russia, and was a teacher in Simferopol
from 1868 untill 1878. After the war, he returned to Bulgaria. He headed
consecutively: National Cartographical Institute, State Printing House,
and National library. He was one of the first Bulgarian scholars in
cartography, galvanoplastics and mathematics. He published a book on
geometric algebra [14]. Kirkov wrote the first biography of Vasil Levski,
who is a Bulgarian revolutionary and national hero.



2 Modelling elements of the revival process

Below, we study some statistical data related to Bulgarian revival. More
specifically, we consider litteracy statistical data from [3, 23]. Following
a modeling approach from enzyme kinetics [1, 22, 24], we use logistic
functions to approximate statistical data as presented in Table 1. As a
result we obtain explicit expressions for the time-course evolution of the
studied processes as follows.

Time course evolution of literacy of Bulgarian women, cf. Fig.1:

V() = 1 77.0068

—78.4928(1—1.92
+e (-1.92)

Time course evolution of literacy of Bulgarian men, cf. Fig. 2:

84.4701
V()= 297.9071(-1.9
477007019
Year Male Female Male Female
With children With children Without children Without children
1887 10,71 14,50 17,00 4,12
1900 23,87 29,81 44,96 13,97
1905 27,90 34,75 50,57 18,24
1910 33,50
1934 55,60 68,40 79,60 57,20
1946 77,01 85,51 68,56
Tab. 1 Level of litteracy in Bulgaria (%)
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Fig. I Literacy level of Bulgarian women
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Fig. 2 Literacy level of Bulgarian men
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Statistical data for educational degrees of seven and more years old
Bulgarian population during the period 1956 — 2001 are presented in

Table 2.
Year University | High School | Secondary Primary Pendent
School School
1956 1,7 8,9 24,9 36,5 28,1
1965 24 12,3 32,0 31,7 21,5
1975 4,1 20,08 34,2 26,7 14,2
1985 6,3 30,7 32,7 21,2 9,1
1992 81 37,7 31,0 16,1 7,1
2001 9,7 42,7 27,3 12,04 7,9
Tab. 2 Scientific degree (1956 — 2001)
10

197

198
Fig. 3 High education degrees

159

2.00




Time course evolution of high-level education (relative) is presented in
Fig. 3:

12.818
V()= 14 ¢ 1539-1985)

Having in mind the biochemical mechanism behind the class of logistic
functions, cf. [25], we may conclude that there are two stages of the
evolution process, namely:

Stage 1. Transition to nationalism (leading to formation of infratructure,
including Bulgarian state);
Stage 2. Evolution of the Bulgarian educational process.

3 Conclusion

Hypothesis: There are two stages in the time-course evolution of the
Bulgarian revival process

— Transition (of intellectuals) to nationalism [15];
— Development of the Bulgarian educational infrastructure and
personnel.

General conclusion

The application of mathematical modelling in the field of social
processes necessarily focuses attention to the mechanism of the
processes.

The lag phases of the growth curves may indicate transition or logistic
evolution. Therefore, it is an open problem to study the above discussed
models with respect to this practically important issue.

In particular, various reaction networks can be compared with respect to
the form of their solutions and applicability to various growth (decay)
real processes (Henri and Gomperz growth curves, for example).
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Resume: In its seventy year history Ruse University “Angel
Kanchev” goes through different periods - change the name
of the University, the number and names of faculties and
departments, curricula, teaching staff and number of
students. Physics education is an integral part of the history
of the University. Beginning back in 1945 when the Official
Gazette N 276/27 of 12 November 1945, by decree N 266
on the basis of Art. 47 of the Constitution stipulate the
opening of the Higher Technical School in Ruse. Higher
Techmcal School has mechanical department with three divisions: industrial
chemistry, mechanical engineering and electrical engineering. For those who want
to follow the mechanical and electrical engineering entrance exams are in
mathematics, physics and literature, and for those wishing to pursue industrial
chemistry - physics, chemistry and literature. Information on the organization of
learning, teaching staff and facilities for this period is scarce. It is known, however,
that have conducted lectures in physics and first organized laboratory exercises at
the University are in physics. The following years were the work of several
generations of teachers of physics, of organizing the learning process,
establishment of laboratories and organizing laboratory and seminars in physics,
scientific researches. Traces at the University and in the minds of many generations
of students have left all lecturers in physics.

Key words: Ruse, University, Education, Physics

B cBosiTa cenemaecer roauirHa UCTOpUst PyCEeHCKUSAT YHUBEPCUTET
“Anren KpHueB” mpemMuHaBa mpe3 pa3judHU MEPUOIH — MPOMEHH
Ha UMETO Ha YHuBepcuTeTa — Bucie TexHu4ecko yyunuie B Pyce
(1945 - 1949), Bucm HUHCTUTYT 1O MEXaHU3AIHUSI W
enekTpuduKanus Ha CeICKOTO cTomaHcTBO (1954 — 1963), Bucm
cesickocTonmancku MHCTUTYT (1964 — 1965), BUMMECC (1965 —
1981), Bucme texnuuecko yuumnume “Anren KpnHue” (1981 —
1995), Pycencku ynuBepcuret “Anren KeHue” (ot 1995 no namu
nuu). [IpoMeHST ce mpe3 TOAMHHUTE HAUMEHOBAaHUATA U OpOs Ha
dakynaTeTHTe W KaTeapuTe, y4dyeOHUTE TIUIAaHOBE U TPOTPaAMHU,
MpPEeNoJaBaTEICKHUAT ChCTaB U Opos Ha oOy4yaBaHUTE CTyAeHTH [1-
3]. OOyuenueTo Mo ¢u3MKa € HeAeIuMa 4YacT OT HMCTOpHSITA Ha
Yuusepcureta. ToBa € UCTOpHUA CBBbp3aHa C JE€HHOCTTA Ha HAKOJIKO



NOKOJICHHsI TpenojaBaTead 1o (u3KMKa, HA OpraHU3UpaHe Ha
yuebeH mpolec, cb3laBaHe Ha JabopaTOpWU M OpraHU3MpaHE Ha
nabopaTOpHM W CEMUHAapHU  yHOpakHeHUs 1o  ¢dusuka,
pazHooOpa3Ha H3ceq0BaTENICKa NCHHOCT.

Pycka Jlpacnesa Ipog. Pazym Anopetiuun

Haganoto e B naneunara 1945 r. korato B J[pp>kaBeH BecTHUK N 276/27
or 12 noemBpu 1945 r., ¢ ykaz3 N 266 Ha ocHoBaHue Ha wi. 47 OT
KoHcturynusita, ce mnoCTaHOBSIBA OTKPHUBAHETO HAa I'BbPBOTO H3BBH
cronunata Bucme TtexHuuecko yuunuuie B rpag Pyce. Bucmero
TEXHUYECKO YUYWIHMINE WMa MaliuHeH QakylnTeT ¢ TpU OTIelna:
MHAYCTpHUAJIHA XUMUS, MAIIMHHO MHXKEHEPCTBO U E€JIEKTPOMHKEHEPCTBO
[1-3]. Hapenbara 3a ch3maBaHeTO Ha BuCIIE TEXHHYECKO YUYWIHIIEC B
rpag Pyce e mnoamucana ot perentute Tomop IlaBnos, LIBsiTkO
BbobGomescku u Benenun ['aneB. 3a skenaemure aa clieaBaT MAIIMHHO U
€JIEKTPOMHKEHEPCTBO  KAHAWAATCTYAEHTCKUTE  HW3MUTH  ca IO
MaTeMaTuka, (U3WKa ¥ JHTepaTypa, a 3a JKeJaeuluTre Ja cienBaT
WHAYCTpHATHA XUMHUS - 10 (HU3MKA, XUMUS U JIUTEpaTypa.
Kanmunarcrynenrckure wusnutu ce mpoBexnaar Mexnay 10 wm 15
centemBpu [1]. OTkpuBaHeTo Ha yuyeOHaTa roauHa € Ha 15 nekemMBpu
1945 1. u mponwmkaBa u npe3 aaToTo Ha 1946 r. [Ipe3 mppBata yueOHa
roauHa OposT Ha MPENOAABATEIUTE U CTYJCHTUTE € CPABHUTEITHO MaTbK
- ceJIeMHaJleceT MPEernoiaBaTel U CTO METAECEeT U oceM cryjaeHTra [1].
Nudopmanmsara 3a  opraHusanusaTra Ha  y4eOHHS  MPOIIEC,
MpeToAaBaTeNICKUs ChCTaB W MaTepuaiHaTa 0aza 3a TO3H MNEPHOA €
ockb/iHa. CbC CUTYPHOCT ce€ 3Hae 00aue, ye ca MPOBEXJIaHU 3aHATHUS 110
¢u3uKa, KaTo JeKIuuTe ca BoJieHn oT Pasym ExumoB Auapeiiuun [4-6],
a nabopatopHute ynpaxHeHus — oT Pycka [lparmesa [4-7]. B komko
ceMecTbpa € IMpernojiaBaHa JUCUUIUIMHATA (U3MKa, KakBa € ydyeOHaTa
mporpamMa 3a JIEKUMM W YIOPaXHEHHWs M Kak ca OpraHu3MpaHu
yIpakHeHUsTa 1Mo ¢u3uKa He e u3BecTHo. Ha 25 ¢eBpyapu 1947 r. 3a
penoBeH JOLEHT no ¢usuka e u3bpan n-p Pasym AnzapeiunH, KoHTO
mpe3 OHM ChllaTa TOAMHA NpeMUHaBa Ha pabota B bwarapckara
aKaJeMHs Ha HAyKUTe, HO I[O€Ma AaHTaKUMEHT KbM Bucuiero
TEXHUYECKO YUYWIMILE Ja OCTaHE KaTO XOHOpYBaH mpemnoaaBaTen [4].
[Ipod. Pazym AHapeiiuuH e 4acT OT UCTOpUsATa Ha Obarapckarta gpusmka
U UCTOpUsiTa Ha PyCeHCKUsI YHUBEPCUTET, YacT OT T€3U KOUTO IMOJIOKHXa



OCHOBHTE Ha Objrapckara ¢u3uka. 3a HYXIUTE Ha CTYJIEHTUTE TOU
Ch3/aBa MUKIOCTHIIHO U3/1aHue “YrpaxkHeHus mo gusuka” [6].

[Topanum numnca wHa o6opynBane u nayOaupane c JIbpkaBHaTa
nonutexHuka B Codus, npe3 1948 r. e B3eTOo peunieHue ga ce
3akpue Bucmero TexHmuecko yumnume B Pyce m crymeHtuTte ca
W3MECTEeHHM Ja MpoabkaT oOpazoBaHueTo cu B JIppkaBHaATa
nonutexuuka B Codusa. Cien 3akpuBaHeTo Ha Bwucmieto
TexHuueko yumnuiie Pycka JIlparneBa mocBemaBa Ha 00y4eHUETO
U BB3MUTAHUETO Ha MIAJOTO MOoKoJeHue Pyce moseue ot 50
roguHu OT cBos kuBoT. Cb3gaBa mbpBaTa B CTpaHaTa
crelnuagu3upaHa Hikoja mo ¢usnka 3a usgaBeHu ydyeHunu (1970).
Hskonko peceTkn HEWHHM BB3MUTAHUIIM — TPUIECET U MET — Ce
KjJacupaT Ha TMNoAO0OpHUTE KpbroBe Ha PenybOnukaHckarta
oNMMIKaAa 1no Gu3uKa, a cefeMHaleceT OT TAX B3eMaT ydyacTHE B
MEXAYHAapOoOHU onuMnuanv B JJonmon, MockBa, XeI3UHKHU U AP.

A

IIpod. Crosn Ilerpos Enucasera Ilerposa

Cnen mnpekbcBaHe OT HAKOJKO roauHu (1949 — 1954), no
HacTosiBaHEe Ha O0L[ecTBEHOCTTa Ha rpana Pyce, B mbpBHUTE IHHU Ha
Mecelnr okTomMBpu 1954 roauna B Pyce ce orkpuBa MHCTUTYT 1O
MEXaHM3alus U eJeKTpUu(UKaLUsi Ha CEJICKOTO CTOMAHCTBO
(UMECC) c JIBE CIICIIMATHOCTH: “CeIICKOCTOIIaHCKO
MamuHOCTpoeHe” u ‘“MexaHu3alnus Ha CEJICKOTO CTOMAHCTBO .
3aHsATHATA ce OTKpuUBAT Ha 6 okromBpu 1954 ronmnHa, xato npes
nbppBaTa yuebHa roauHa ce odydasat 337 cTyaeHTH OT 14 penoBHHU
npenogasarenu [1]. Ce3naaeHu ca NbpBUTE AEBET KaTEAPHU, MEXKAY
KOUTO M Kareapa Pu3ukKa, XUMHUS U EIEKTPOTeXHUKaA. Mexny
nbppBUTE MmMaTHU npenogasarenu ca mnpod. Crosn IletpoB u
Enucapera IleTpoBa. 3aeaHo ¢ TAX W Mpeaud BCHYKO OliarojgapeHue
Ha TSIX OPUCTHUTAT U MBPBUTE J1abOpaTOpHU ypeau mo (u3mka ot
sakputuss CtpouTteneHn ¢akyinrer BbB Bapna. ToBa ca riiaBHO
ypeau Ha yexoclioBamkaTta “MeTpa” u xosnanackata ¢upma “Kun”
U CICKTPOU3IMEPUTEIHN ypeau Ha ¢(peHckara ¢upma “lloBeH



apHO”, HAKOJIKO ypeaa moaapbk oT eauH OwarapuH B CAIII,
nabopaTopHa cThKjIapus u Jp. HacT oT Te3u ypeau ce massiT U A0
nHec B kareaparta no ®dusuka (Pur.l). Ot Bapna ca noHeceHu u
yeTupu JnabopatropHu Macu. 3a sabopatopus mno ¢Quszuka e
omnpenesieHa cTas OT IBPBUSA €TaX Ha IMAaHCHOHA Ha (QpPEHCKus
konex “CaHta Mapusa” (cerallHaTa TMMHa3Hs C NPENojaBaHE Ha
agrimuiickun  e3uk  “‘I'eo Mmues”). Camo naBe CEAMHIM ClET
OTKPMBAHETO HAa HHCTUTYTa 3al04YBaT IbPBUTE OPTraHU3UPAHU
1a00paTOPHU YNPAXKHEHUS U Te ca 1Mo (U3UKa, KaTO ca U3MOJI3BaHU
U ypeIu OoT yYWIMIIHUTEe KabuHeTHu B rpaj Pyce.

[Ipe3 deBpyapu 1958 r. maboparopusta mo ¢pu3MKa ce MpeHacs B
HOBaTa He3aBbpiieHa crpana. Ot yueOHnarta 1959/60 r. ce oTkpuBat
JIB€ HOBM cHelnHajHOCTHU: “TexXHOJIorus Ha MallMHOCTPOEHETO U
“JlBuratenu ¢ BbTPEIIHO ropeHe”. BposT Ha CTyJAeHTUTE HOCTUTa
950, xoeTo BOAM 10 yBeIHUaBaHE U Ha Opos Ha MpENojaBaTEIUTE
B Kareapara. 3a acuCTeHT no ¢u3uka e u3bpan bopuc Kannumnapos
(1957), xoliTo MO-KbCHO pabOTH M Ce MEHCHOHHUpPA KATO CT. H. C. |
creneH B MHcTuTyTa 3a sAApeHM U3CJIEJBaHUS M sApeHa
eHepreruka. [Ipe3 1960 roguHa 3a peJOBHM aCUCTEHTH ca U30paHHU
Munto MuneB, Kupun Tepsuiicku u Acnapyx IlerpakueB, KOWTO
Mo-KbCHO TNpeMHUHaBa Ha pabora BbB Pusnueckus (akyiTeT Ha
Coduiickus yHUBEpCUTET U ce€ MEHCHOHHpa KaTo mpodecop mo
¢uszuka B TexHomorumunus yaupepcuter “IIpod. n-p AceH
3narapoB” — byprac. IIpe3 caenBamure nse rogunu (1961 — 1963)
3a acucTeHTH ca wu3bpanu Anekcanabp [dumutpos, I'eopru
I'eoprues u boxunap 3maros.

., =

Dur. 1

Kato camocTtosaTenna kateapa ®Pusmka € cb3HazeHa clel
OTKpUBaHe Ha crnenuaiHocTra “Enexrpudukamus Ha CEICKOTO
cronancTBo” (1966 romuua). OT kareapa Dusuka, XUMHUS H
EIEeKTPOTEXHUKA C€ Ch3JaBaT TPU CAMOCTOSTEIHH KaTeApH:



“Xumuss u ropuBocMazoyHu wmarepuanu’, “EnexTpoTrexHuka’ H
“@usuka” (1967 roauna). 3a acucTeHTH no ¢U3MKa ca U3OpaHU
Humutsp [lonos u Ilanko Y3yHoB (1968), koiiTo mo-KbCHO paboTH
U Ce MEHCHOHHMpPAa KaTo JOUEHT B TEeXHUYECKHS YHUBEPCUTET —
Cnuen. Haii-romsiM mpupact kateapaTta OelieXu Tpe3 Inepuoja
1971 — 1974 ronmHa, KOraTto MOCIEAOBATENIHO ca u30paHU 3a
acuctentn Hanexna Hanuesa (1971), EBrenn Jumutpon (1972),
[IBetana Kormaposa u Tomop KexaitoB (1973), IIspBosiera
HoueBa, Munanenka AwurenoBa, biaromup PaiikoB u bnarosecrt
Hukonos (1974) wu Tamapa IlenueBa (mocthnuia mpe3 1974
roJliHa KaToO CTaXXaHT acCUCTEHT, a oT 1976 roamHa KaTto peaoBEH
acucteHT). Karo ¢usux B xarenpara npe3 1971 roamHa mocThiBa
Hanexna bakanosa. Ilpe3 mepuoma 1985 - 1994 ronumua 3a
aCHCTEHTH MocyeqoBaTenHo ca u3bpanu Ilerko Mamkos, [lnamen
I'pamatukoB, T'eopru ArtanacoB, Banentuna JlumuTposna,
Bnagumup Martees, Muien HenkoB, a ['anuna KpymoBa, Kanuna
WNBanoBa, Tomopka CrtedanoBa u Cserna J[IskoBcka ca
npexBbpiieHn oT Pakyiarera 3a 4dyXkJAeCcTpaHHU cTylaeHTH. [Ipe3
MOCJEIHUTE TOJWMHU 3a acUCTeHTH ca u3bpanu bepkant ['bou
(2008), Poctuciaas Kangumapos (2011) m Maptun BbpOanoB
(2014). OOwmusaT Opoil Ha TmpemnoaaBaTeIUTE CBBP3aHU C
npernojaaBaHe Ha GHU3MKA Mpe3 TOAUHUTE € TPUAECET U IeT.

OcHoBHata yueOHa paboTa Ha Karegpara He cC€ € MpPOMEHHUJIa
CBUIECTBEHO Ipe3 TOJMHUTE M € CBbp3aHa ¢ OOy4EeHHEeTO Ha
CTYJEHTUTE OT BCHYKHM MHXEHEPHHU CIIEI[MAaJHOCTU IO OCHOBEH
kypc no O6ma ¢usuka. B nbpBuTE roauHu, B yueOHUTE MJIaHOBE
Ha OTKPUTHUTE IBE CHENaTIHOCTH, “Cenckocmonamncko
mawunocmpoene” W “Mexanuszayus Ha ceickomo —CcHMONancmeo’,
AucuunianHaTa (GU3MKa ce U3ydaBa BbB BTOPU U TPETHU CEMECTBHD,
kaTo 3a yueOHata 1955/56 roauHa ceiMuU4YHHTE 4yacoBe ca 3+2
(BTOpHM cemecTbp) U S5+2 (TpeTu cemecThp — ydebHa 1956/1957
ronuHa). Jlekuuure ce BoaAT orT mnpod. Crosan Ilerpos, a
n1abopaTOpHUTE yNpakHEHUs — OT IJaBeH acucTeHT Enucasera
ITerpoBa. CBeneHusiTa 3a cHCTeMaTa Ha MpenoJaBaHe IIpe3
IBbPBUTE TOAMHU Ca OCKBAHU. MaTepuanHata 0a3a € CKpOMHA, HO
HE3aBUCHMO OT TPYJHOCTUTE € MOCTAaBEHO HAa4ajao Ha TpaJULUU U
oOydeHHe Ha BHMCOKO HAay4HO HHBO M C TOJSAMO IENaroruyecko
MaiictopcTBo. B cnenBamute roamHu OposT Ha dYacoBeTe IO
¢u3MKa € pa3auueH 3a pa3IMYHUTE CHELHATHOCTH U C€ NMPOMEHs
npe3 roguHute. C npeMuHaBaHe Ha OTJEJIHUTE YHUBEPCUTETH KbM
aBTOHOMHS C€ JaJe BB3MOXXHOCT Ja ce MpepaboTAT ydeOHHUTe
NJaHOBE M IpOrpaMH ¢ Orjex Ha Mo-go0Opara MOJATOTOBKAa Ha
CTYJEHTUTE OT pa3JIMYHUTE HMHKEHEPHU CcIenHanHocTH. ToBa
npennoJjara aKTyaJu3upaHe Ha pOrpaMUTe u Ha
CHelUalu3upaluTe JUCHUIINHN, 0e3 Ja ce HpoMeHS 0CO00eHO
¢bynnamenta. Ha nmpakTuka ob6adye Hal-ChIIECTBEHH U B NOBEYETO



ciy4yaun HEOOOCHOBAHM NPOMEHU C€ HalpaBuxa B JUCIUIUIMHHTE,
dopmupamu ¢yHIaMeHTa W B YaCTHOCT Ha (¢U3MKaTa, MOpaau
BEYHOTO CBHIEPHUYECTBO C KOJIETUTE OT MHKEHEPHHUTE KaTeIpU U
CTPEMEXbT MM Ja ce BOIOBa 3a uyXJa Teputopus. JpacTuuHo
Oeme HamaneH xopapuyma no ¢usuka. [Ipe3 yued6nara 1986/1987
roauHa o0ydyeHueTo no ¢pu3MKa € B 1Ba CEMECTbpa. 3a MAaIIMHHUTE
CIEHUATHOCTU CEIMUYHHUTE dacoBe ca 2+1+1 (IbpBU cemecTsp) U
3+2+1 (BTOpH ceMecCTBp), a 3a eJeKTpocHeIruaiIHocTuTe — 2+1+1
(mppBU cemecTbp) U 4+2+1 (BTOpu cemecThp). BkiaouBaHeTo Ha
CeMHHAapHHM YyIpaXXHEHHUs B Yy4yeOHHMS IUIaH TMO3BOJM MO-A00pa
MOJArOTOBKA HAa CTYJNEHTHUTE W M3KIIOUHUTEIHO NOOpO MmpelacTaBsiHE,
WHAUBUJYAJIHO M OTOOPHO, B HAIMOHAJIHUTE OJUMMHUAAU IO
¢uszuka (1987 ronmua, 1988 roamna u 1989 roaumna). 3a
chxkajdeHue mnpe3 ydebHata 1996/1997 roauna u criegBamuTe
TOAVMHU CEMHUHApPHUTE yNpa)XHEHHUS Bede HEe QUTypuUpaT B ydeOHUS
miaH. C 40% 6sxa chbKpaTeHU yU4eOHUTE MPOTpaMu 3a MAUIMHHUTE
CIIEIMAIHOCTH, a 3a eJeKTpocnenuanHoctuTe ¢ 36% [8]. Ome mno-
IpacTHUYHO € ChKpallaBaHETO Ha yacoBeTe Mo (pu3uKa B CpaBHEHHE
c yuyeOHara mporpamMa Ha MbPBHUA BUIYCK, KOrato ¢u3uKara ce
u3ydaBa ¢ obuy xopapuym 180 uwaca B JgBa ceMecThpa (BTOpH H
tpetu) [1]. IlocnemHure TOAMHHM C€ XapakTepU3UpaT C
HEeNpeKbCcHAaTa NpPOMSHA Ha Y4YyeOHHUTE IJIaHOBE M MPOTrpaMH.
CucTeMaTHYHOTO HaMajsBaHE Ha XOpapuyMa M YECTUTE NMPOMEHHU
Ha y4yeOHUTE MIaHOBe Aedopmupaxa Kypca no ¢usuka. [lo taszm
NpUYMHA OT Yy4YeOHHTE NpOoTpaMu OTMajJHaXxa TEMH OT BCHYKH
pasjienu, a 3a HAKOM CHEIMUAJTHOCTH W Ieau pasaenu [9], koeto
CUJIHO OrpaHMYM ABJIOOYMHATA, C KOSITO C€ pasriexnjar
dbyHAaMEeHTaJIHUTE BBIPOCHU, HE CE€ WIICTPUpPAa JOCTATHUYHO
TAXHOTO 3HAaYeHHE M TMPHIOKEHHWE B HayKaTa U TEXHHUKATa,
HaKbpHSIBAa C€ IeJOCTTa W JIOTUKaTa Ha Kypca mo ¢u3HKa,
HaMmallsiBa ce€ poJisiTa Ha JOUCUHUIJIMHATA BBB (PyHIaMEHTalHATA
MOJITOTOBKA HA CTYACHTUTE OT BCUUKHU MHKECHEPHU CHELUATHOCTH.
3HAYUTETHO HaMaJisi ¥ MHTEPECHT Ha CTYIACHTUTE KBbM (H3UKATa.
OcobeHO  HEOJarompusTHO c€ OTpa3W HaMmalssBaHETO Ha
nabopaTOpHUTE 3aHATHSA U JUICATAa Ha CEMHHAapHU yHpaKHEHUS.
[IpexBbpisiHETO Ha Kypca mo (¢H3MKa 32 HIKOU CHELHUATHOCTH
caMO B €IMH (IIbPBH) CEMECTBpP, KOTaTO BCE OLIE€ HE € CBh3JaJACH
HeoOXoqUMUAT pyHIAMEHT MO MaTeMaTHKa, HallpaBu HEBH3MOXKHO
YCBOSIBAHETO HA MaTepuala C HeoOXoaumara 3aAbiI00YCHOCT H
TpaiiHocT mopanu orpoMHus ob6em. Ot yuebGuara 2005/06 r.
CeJMHUYHUTE YacoBE€ 3a BCHYKM CTYAEHTH OT MAaLIUHHUTE
CIEIMaHOCTH ca CaMO B I'bPBU CeMeCThp. 3a fa ObAaT U3MbJIHEHH
3a7jaynTe Ha OOy4YyeHHEeTO Mo (Qu3ukKa, o0WHUAT Kypc no Guszuka
TpsiOBa na Objae LAIOCTHO 3aBbpIIEH, T.e. HE TpsAOBa na obOxBaa
caMO OTJEJIHM pas3len, Tbhbil KaTo TakbB IMOAXOJ HE JaBa
BB3MOXKHOCT Jla C€ BHAM B3aMMHATa Bpb3Ka MeXAy (QU3UUHUTE



SBJICHUS U J]a ce U3TrPajM BSIpHA NpEJCTaBa 3a KapTUHATa Ha CBETa.
Kenatenno e oOmusAT Kypc mo ¢usmka na Obae MociaenBaH OT

cCHeluagu3upaHu KypcoBe, HAacOYEHHU KBM OTACIHUTE
cnenuanHocTy [8]. 3a nenra 6sxa pa3paboTEHH HAKOJIKO Kypca OT
JeKIUu OT IpemnojaBaTesu OT kartegpata — Kpucranorpadus,

OnToeneKTpOHHH H JIa3€PHH YCTPOWCTBA B MPOMHUILICHOCTTA,
OnToeneKTpOHUKA M ONTUYHH KOMyHHKanuu, ONTOENEKTPOHUKA U
ONITUYHU ypenu, 3aMbpCsBaHE Ha Bb3AyXa. 3a HYKJUTE Ha (uiIual
— Cunuctpa Ha PyceHCKUS YHUBEPCHUTET, CIIEUATHOCT “ Dusuka u
ungopmamuka”, OT UYJIEHOBE Ha KaTeapaTta Osxa pa3paboTeHH
JEeKIMOHHU KypcoBe mo Teopernyna ¢usuka, ATOMHA U sApEHA
¢uszuka, OCHOBM Ha MaTeMaTHYHHTE METOAW Ha (QuU3HKATA,
HSKOJIKO NUCHUIUIMHUA B oOjacTTa Ha MeTonwka Ha mpemnojaBaHe
Ha ¢u3uKa 3a 6aKanaBpu U MarucTpH.

W3non3BaHuTe ydyeOHHUIM U PHKOBOACTBA Mpe3 TOAUHUTE ca
pasnuunu [10-21]. B npearosopa Ha nbpBUS U3JaJ€H YUeOHUK IO
¢bu3nka Ha OBJATapCKU €3MK 3a CTYJACHTUTE OT BCHUYKH BHCIIH
TEXHUYECKH yuunauma B crpaHara [10], Ha KOWTO eauH OT
aBropute € npod. Crosn IleTpoB, aBTOpUTE OTOENA3BAT: “medncoy
y'-t€6H1/Im€ npoepamu no gbZ/IS’LlKCl 3a pasjiudHume cneyuailHocmu uma HIAKou
PA3IUKU U ROPAOU moea 6 yueOHUKA 8bNpocume ca pazeiedanu no-oouo u
no makKv6 HA4UH, 4e 6 Hec0 6CEeKU cmyOeHm we moomce oa Hamepu 6Ccuvko,
Koemo My e nompebHO 658 6PBb3KA C KOHKpemHama yuebna npozpamda, no
Kosimo moti ce eomeu. Oceen moea mosu yueOHUK Modce 0a ce U3N0A38d
CbWo u Kamo OCHOBEH Chnpad6O4YHUK no qbus’uka om UHOICeHepume 6
npakmuxama*. B nmpenarosopa Ha [11] ce mocouBa, 4ye y4eOHUKBT €
u3rpaZieH BBPXY ydeOHaTta mporpama mno ¢usuka, onoOpeHa OT
MuHuctepcTBOTO Ha mpocBeTara npe3 1963 roguna, a B [12] ca
OTpa3eHU HOBUTE TMOCTHXEHUS Ha (QuU3MKATAa U “usmepenusma Ha
qbu3uqe01<ume eIUNUHU ca OAdeHU No Ho8ama usmepumenina cucmeMa”.
ITpo¢. Crosin IleTpoB € eauH OT aBTOPUTE U B TpUTE yueOHHKaA
[10-12], HO TOBa ca yuyeOHHIIM NpEJHA3HAUYCHHU 3a 3HAUYHMTEICH
XOpapHuyM OT 4acOB€, KAKbBTO € B IbPBUTE roauHU [1].

CucTeMaTHYHOTO HamalisiBaHE Ha XOpapuyMa M YECTUTE MPOMEHH
Ha yuyeOHHTE MJIaHOBE Ca MPUYUHA Mpe3 CIeABAIUTE TOJUHU Ja Ce
peanu3upaT HAKOJIKO y4deOHWMKa Mo (u3ukKa 3a CTYAEHTUTE OT
YHUBEpCUTETA, OT MpemnojaBaTeu OT KaTeapara, U3rpajieHu BbpXy
yueOHuTe mnporpamu mo ¢usuka [13-17]. 3a cemMuHapHUTE
yIpaxXHEeHUs € pa3paboTeHo PBKOBOACTBO 3a pelaBaHe Ha 3aJadH,
KOETO MMa 3a IeJl Ja MOJANOMOTHE CTYACHTUTE MPH MOJArOTOBKAaTa
UM 332 CEMUHAapHUTE 3aHATUS U u3nuTta [18].

I[TepBOTO  PBKOBOACTBO 3a Ja0OpaTOPHU  YIOpPaKHEHHS €
pa3paboTeHo MmoJ pHbKOBOACTBOTO Ha TJIaBeH acUCTeHT Enmcasera
ITerpoBa [19]. C monoOpsaBaHe u oboraTsaBaHe Ha MaTepHalHaTa
0aza, W mopaaud MpPOMEeHHU B ydyeOHaTa mporpama B CIEJBaIlUTE
rOAMHHU, C€ Hajara MaTepuaabT BKJIIOYEH B PHKOBOJACTBOTO Ja C€



JNOMBJIHU U npepaboTtu ocHoBHO [20, 21]. B u3nsa310TO OT meuar
npe3 1975 roguna ppkoBoacTBO [20] OposT Ha ympakHEHHUATA €
JBajJIeCeT U JIEBET, a B JIabopaTopHUs NpakTukyM oT 1984 roguna —
TpungeceT u mecT [21]. PaznensT MexaHuka € MpeacTaBeH ¢ LIECT
ynpaxkHeHus, a MoJiekyiHa (Qu3MKa ©W  TEpMOJUHAMHKA,
EnextpuuectBo um marHetu3bpMm U OnTUKa U aToOMHA (H3UKA — C
neceT. YTpaXHEHHsATAa C€ MPOBEXKIAT HAa MOATPYNH, KaToO B
3aBUCHUMOCT OT CICIIMAIHOCTTA U ydueOHaTa nmporpama ce moaoupar
pa3IuYHU yIPaKHEHUS.

3arnaBHa CTpaHHULA HA ITBPBUS
y4eOHUK 1o (pr3nKa Ha
OBJITapcKH €3WK 33 CTYJICHTUTE
OT BCUYKH BUCIIH TEXHUYECKU
YUWIIMIIA B CTpaHaTa

aBTOPHU:
Crosn Iletpos
[Terwp IlaynoB

Heno WBanueB

[IbpBUTE HayuyHU H3CIEIBaHUS B KaTeJapaTa ca CKPOMHHU HOpalH
JUICAa Ha MOAXoAslla MaTepuaiHa 0a3a. Hayunute uscnenBanHus
Ha mpo¢d. IlerpoB ca B oOmacTTa Ha Taka HapeYeHHUTE LBETHH
HEHTPH B WOHHM KPHCTAlIW, KOUTO TMO-KbCHO TWpepacTBar B
OCHOBHA TeMaTHKa Ha Katenapata. M3cinenBanHus B Tazu obiact
npo¢. Crosr IlerpoB 3amouBa mpu CHeHUaTU3alUATa CH B
I'epmanus kato XymMO00aTOB cTuneHAnaHT B ['bOTUHTEH Tipu Tpod.
Po6ept Buxapa ITon (1943/1944 ronuna), KbJE€TO U OTKPUBA HOBU
arperaTHM LIEHTPH, HapedeHu oT Hero A-, b-, C- nentpu. B Pyce
cemeiicTBo IleTpoBu cb3naBa M mbpBaTa CHEKTPOPOTOMETPUUHA
ypenba, ¢ KOSITO MoOraT Ja c€ CHeMaT MO0 TOYKH abCcopOUMOHHU
CIIEKTpH BBB BHAMMAaTa U HMH(payepBeHara obmactu. Karemgpara
cTaBa WEHTBP C MEXJIYHapoJHAa HU3BECTHOCT, B KOWTO B
NPOJBIDKEHHE Ha MHOTO TOJUHU CE€ M3CJIENBAT Pa3IMYHU CBOMCTBA
Ha WOHHU KpHUCTadu. B MUPOKM CHEKTpalHU MU TEeMIepaTypHHU
FPAaHULM U Pa3JIMYHU MHTEH3UTETH HA U3I0JI3BAHATA 3alMcBalla U
YyeTslla CBETJIMHA ca W3CJIeJBAaHU CBOICTBaTa Ha [BETHUTE
LEHTPOBE B aJKaJHU XaJOr€HUJU U BB3MOXKHOCTUTE MM 3a
M3MO0J3BaHe KaTto (OTOXPOMHH MaTepualu 3a CbXpaHsABaHE Ha
uHpopmanusi. B 1eicTBUTEIHOCT MBPBUAT LHUKBI 3aIUC — YETCHE -
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_HA CEACKOTO
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BJAMAHWE HA WMHTEH3UTETA
HA OBJIbYBAHETO BBbPXY
OBPA3YBAHETO HA ATPETATH
OT F-UEHTPOBE B KPUCTAJIU
OT KAJIMEB XJIOPHIL
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SEM

Rpmina st 14 srin

n3TpuBaHe Ha 6azatra Ha F—M mnpexona e ocbiiecTBeH OT mpod.
CrosH Iletpos npe3 1950 ronuna. Ilo noroBop ¢ MuHHCTEPCTBOTO
Ha XMUMHUYeCcKaTa NPOMHUIIJIEHOCT € BHEJIPEH METOJ, MPEIJI0KEH OT
npo¢. CrosH Ilerpos, 3a npeyncTBaHe Ha BOAOPA3TBOPUMH COJIH.
Ha 6a3aTta Ha TO3u MeTOn € Ch3JaJeH KPUCTAIU3ATOp, C KOUTO ca
MOCTUTHATH MHOT'0 J100pH pe3yiTaTH IpH MojydyaBaHe Ha 0cOOEHO
YUCTH BEIIECTBAa HA HUBOTO, & B HAKOM CIy4au U MO-100pU OT Te3H
Ha upmara “Mepk” — 'epmaHu4.

IIspBaTa opraHu3upaHa Hay4Ha
cecus B YHHUBEpPCUTETA € TIpe3
1957 ropuna. IlpeacraBeHu ca
OCeéM  y4YacTHHKa M  JIE€BET
noknana. EauH oT Te3u poknanu
e: “Bausnue na unmenzumema na

obavUBAHEMO 8bPXY 00pasysaHemo
Ha azpecamu om F — yenmpose 6

Kkpucmaniu om Kxaaueg xaopuo’ C
asropu C. Ilerpos, E. Ilerposa.
Co6opuukst “Hayunu Ttpymose”
Cc Te3u neBeT jaokinaza € c¢ 190
CTp. u uznu3a npe3 1958 roguna

Sl O5PAIVBAHETO HA ATPEFATH OT

3w 2. nETPOBA B RPHCTA/M OT KAIMEB XJ1
CT. NETPOD » LY NETPOVA
Tpa TexatpaType, fo-zmcosn o1 —S0°C, nor-
ONIATE mm o F-mn npu_n
Bocrexiara u mipisend € Tom maserkmi
framy

JeoeTo comrsasave ¢ Gyvmre A, B, CDE 0 (D Tasomes

M3AAT

N

[1].

3a BUCOKOTO HMBO Ha NMPOBEXJAHUTE U3CIEBaHUs B Ta3Hu 00JacT e
nokaszaresieH GakThT, ye 10 CUMMO3uyM MO WHOHHHM KPUCTAIU Mpe3
1979 ronuna Gemre opraHu3upaH OT KaTeipaTa M B paboTaTta My
B3exa ydacTue ydeHu oT Amnriaus, Mexcuko, Anonus, CCCP,
[Tonma, YexocnmoBakus u YHrapus. Cruenpamure TOAWHU ca
CBbpP3aHM C U3CIEJBAaHMUS B HIKOJKO HAayYHHM HalpaBJICHHUS:
u3cienBaHe Ha Ae(eKTH B peajHU Kpuctanu ($pHU3MKa HAa IIBETHUTE
LEHTPU B aJKaJOXaJIOTEHHU KPUCTAJIU; TOYKOBU U JIMHEHHU
nepekTu  BBB  BHUCOKOCKOPOCTHO  jAeOpMHpaHH  METajiu);
(GOTOENEeKTpUYHU SIBJICHUS B MOJYHPOBOJHMKOBU MaTepHalu;
(¢U3MKa U TEXHOJOTHUs Ha NMOKPUTHUS BbB BaKyyM (CIIbHLE3alIUTHH,
TOIUIO3AUIUTHHU, IEKOPATUBHHU, U3HOCOYCTOMYMBYU MOKPUTHS); HOBU
TEXHOJIOTHH B 00yueHuero no ¢pusuka. M3cnenBanusta uMaT KakTo
¢byHIaMeHTaleH Taka M NpuioxeH xapaktep. Cbc cb3aBaHETO Ha
HUC npe3 1965 roaumHa ce pa3mupsiBaT BB3MOXHOCTHTE 3a
HayuyHou3cienoBarencka pabora. Ilo pgorosop nHa HUC 3a
Oprrexnuka — CuiucTpa € cb3laJeH TEPMOKONMPOBAJIEH amapar
“Uudpa 66”.

N3knovyuTenHO akTHMBHA € HAY4YHO H3CienoBareickara pabora B
kareapara B nepuona 1978 — 1990 ronuna. Ch31aneHu ca CMECEHHU
KOJIEKTHBH C KaTeapa MeTano3HaHUE W TEXHOJIOTHS HAa METaJIUTE,
KOUTO pa3paborBaT chBMecTHO peauna Ttemu no HUC. Ha
MeXxayHapoaHus mnaHaup B IlmoBauB’85 wumHcTamanusATta 3a



HaHacsgHE HAa NOKPHUTUA OT TUTAHOB HUTPUJ BBB BaKyyM upe3
HOHHO - TasMeHo usznapenue “Turtan 17 e HarpajxeHa cbC 3J1aT€H
Menan. Ilpe3 To3m mepuon ca 3alIUTEHM U HIKOJKO JUCEPTALHUU
[22], emma yacT OT KOUTO Tpea CBBETH OT oOiactra Ha
TEXHUYECKUTE HAYKU.

Hay4ynute nyOnukamum Ha IpernojaBaTenuTe oT Kareapa Pusumka
ca MHOTOOPOMHH, KaTO 3HaUMTEJIHA YacT OT TIX ca MyOJUKyBaHU B
NPECTHUKHU MEXJYHAapOJHM HAay4HM CHHCAHUS C UMHAKT (akTop,
LUTUPAHU Ca OT APYyruW aBTOpU M ca BkIwudeHH B ResearchGate.
Karto pesynraT oT MeXIyHapoJAHUTE KOHTAaKTH M Yy4acTHETO B
MEXIYHapOJAHU NPOEKTH ca M pelulla ChbBMECTHU NYyOJHKAIUHU.
3alIMTEeHU ca U CIEeAHUTE HIeCTHAJeCceT AMCepTaluu B 00jacTTa Ha
(bU3NIECKUTE U TEXHUIECKUTE HAYKU:

. M. P. Munes, HccnenoBanue 1eeKTOB KpUCTATHMUECKOTO
CTPOEHHS B CIUIaBaX Ha OCHOBE MEPEXOJHBIX METAJLIOB
METOJIOM MO3UTPOHHOM anurwisiuuu, Kues, 1976 T.

° . H. TTonos, Kunetuka Ha GoTOMHAYIIMPAHO 00pa3yBaHe
Ha HSKOM €JEKTPOHHH LIBETHU LIECHTPOBE B MOHOKPHUCTAIIN
KClI u KCI: Na, Codus, 1979 r.

. T. . Kexaiios, IlpuroroBneHne TOHKHX IUIEHOK
MOHOCYJI(UIOB UTTEPOUS, IUCHPO3HUS U MOTYTOPHBIX
cynbpumoB camapus, UTTEpOUS U  JUCHPO3US U
UCCIIEIOBAaHUE MX HEKOTOPHIX (U3UYECKUX CBOMCTB,
Towmmmcu, 1980 r.

[ T. I'. Ilenuea, MccnenoBanne aHU30TPOHON audpakiuu
CBETa Ha 00BEMHBIX rojiorpamMmax B (poTopedpakTHBHBIX
Kpuctaiax, Jlenunrpan, 1982 r.

° A T Humutpos, BiausiHue Ha €JIEKTPUYHOTO TOJIE BBPXY
HSKOU (POTOENEKTPUYHHU SIBJICHHUS B CHEIWHEHUS OT BHJA
AIl BVI, Codus,1983 .

. H. M. HanueBa, Hsikou 0coO€HOCTH Ha ysSKUYaBaHETO Ha

MejI, aTfyMHUHHR U apMKO JKEJIsI30 C TUIOCKa yJapHa BbJIHA,
Codus, 1983 1.

. I'. TI. T'eoprueB, Hsaxou ocoOeHOCTH TpU PEAKTUBHOTO
MarHeTpoHHO pasmpamBaHe W uMmIuiantamusaTa, Codus,
1989 r.

. T. XK. CredanoBa, Meronuka 3a GopMupaHe Ha OCHOBHHU

acTpoU3NYHU TOHATHS IPU OOYYEHHUETO B CPEAHOTO
yunnuiie, Codus, 1989 r.

. II. . [ouea, TomnoorpaxkaTelHU IOKPUTUSA BBPXY
IUIOCKO  CTBKJIO  MOJYYEHM  4Ype3  MarHeTpOHHO
pasnpamsane, Codus, 1990 r.

. lNamnua 3. KpymoBa, MW3cineaBane Ha KOJIEKTHBHH
ChCTOSIHUSA B aToMHHUTE siipa, Codus, 1991 r.



B. U. dumwurpoBa, CTpykTypa U CBOWMCTBA BAaKyyMHO-

IUIA3MEHHBIX ~ TMOKPBITMH W3 HUTpUJA  TUTAHA,

MMILJIAHTHPOBAHHBIX HOHAMU azoTa u 6opa, Munck, 1992

r.

° M. P. HenkoB, ONTHYHU CBOMCTBA M CTPYKTypa Ha THHKHU
CJIOeBE OT OapueB TUTAHAT U TUTAHOB JBYOKHUC, HOJTYYECHU
ype3 HOHHO pasnpaiBaHe BbB BakkyM, Codus, 1999 r.

. Esrenn W./lumurpos, Iloxputuss OT TUTaH U TUTAHOB

HUTPHJ, TOJYYEHU  4Ype3  EIEKTPOHHO-TBYEBO U

€JIEKTPOABIOBO  M3MApsBaHE M  4Ype3 MAarHeTPOHHO

pasmpaiBaHe BbB BakyyM, Pyce, 2006 r.

. ITerxko X. MamkoB, ManKkOMHEPLUMOHHY HArpeBaTelld 3a
cpeaHaTa UH(ppayepBeHa CHEKTpaIHa obuacr.
[Ipunoxxenue B enekrponukara, Pyce, 2011 r.

o Bmamumup M.MateeB, Cnb3naBaHe M HW3CJIEBaHE Ha

KOMITOHEHTH 3a BHUpTyasiHa jabopatopus mo “CuHTe3 U
aHanu3 Ha jorudecku cxemu’, Pyce, 2011

o bepkant C. I'bou, HM3cnenBane u moaoOpsBaHe Ha
€KCIUIOATAI[MOHHUTE XapaKTePUCTUKH Ha (OTONPHUEMHUITN
u ceeroauoau, Pyce, 2014

[IbpBUTE MEXAYyHAPOJHU KOHTAKTH M BPBH3KU Ha karteapa duszuka
ca ¢ @usuueckuss MHCTUTYT B I'boTtunren c mpo¢. P. Ilox. Ilo-
KbCHO ca yCcTaHOBeHHU BpPB3kU ¢ mipod. [llatamoB or KueBckus
YHuBepcuter u ¢ npo¢. 3onrtan ['romali ot bynmamemenckara
ceknusa nmo pu3uka Ha YKpaWmHCKaTa akajgeMus Ha HaykuTe. [ocTu
Ha Kareiapatra mpe3 To3u mepuon (1968) ca mpod. EceHckw,
Tomuxa m Manuuko oT YKpaWHCKara akajeMHs Ha HAyKHUTE U
npo¢. A. I1. KanabyxoB ot KueBckusi moJIMTeXHUYECKU UHCTUTYT.
B cneaBamuTe rogMHu ca NOAABPKAHM KOHTAKTH C: DU3UYECKUS
¢dakynrer Ha Codwuiickus yHuBepcuter, MHcTUTYTa Mo pu3uKa Ha
TBBPAOTO TsAn0, MHCTUTYTa 3a SApPEHU H3CIAECABAHUS U SApEHA
eHepretuka, HMHcTuTyTa 1O  eJleKTpoHuKa, WHCTUTYTH H
YHUBEpcUTETU OT ABcTpusi, Aurnus, benrus, I'epmanusa, Utanus,
JlarBusa, Hopserus, Ilonma, Pycus, Typuwusa, VYurapus, Yexus,
IBeuunsa, Anonus u ap. KoHTakTuTe mnpe3 MOCIEIHUTE TOIUHHU
Janoxa BB3MOXKHOCT 3a YyyacTHE B peaulla HalUUOHAJIHU W
MexnyHapoanu npoektu - STEPS by EUPEN (2000 — 2002; 2005
—2008); 2008 — 2011); SUPERCOMET 2 (2004 - 2007); MOSEM
2 (2008 — 2011), HOPE (2013 — 2016) u ap. u npeacTaBsHe Ha
pe3yiTaTHTe Ha HALHMOHAJIHU M MEXIYHApOIHU KOH(PEpeHIUH U
cemuHapu. C HaBiau3aHeTO Ha VHTEpHET U HOBUTE TEXHOJOTUH —
MYJTHMEAUs, BUACOKIHUIIOBE, AHUMAIMH, KOPEHHO CE€ MPOMEHS
HayWHa Ha MpenojaBaHe Mpe3 NOCIEIHUTE TOJAMHU. 3a TOBa Ie
MOMOTHAT U MoMaraTt pa3pabOTeHHTE MaTepuaiu 3a o0ydeHHe IO
¢usuka no Epponeiickure 06pa3oBaTeIHU MPOEKTH.



[Ipe3 u3MHHAIUTE TOOUHU TMpe3 JEKIMOHHATA 3aja Mo (U3UKa U
nabopatopuute 1o (U3UKA Cca NPEMUHAIHU XHUISAA CTYICHTH.
CJ'ICI[I/I B YHI/IBepCI/ITeTa U B CB3HAHUCTO HA MHOTIO IIOKOJICHHUSA
CTYACHTHU Ca OCTaBUJIM BCUYKH NpEIoaaBaTeCIv Mo (1)I/ISI/IK3,.
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Bbrirapus e enHa oT IBPBUTE CTPaHH B CBETA, KOUTO
BBBEXKJAT B  CBOsITa  OOpa3oBaTeHa  CUCTEMa
3abIDKUTENIHATA ydyeOHa IUCHHMIUIMHA WH(OpMaTuka.
ToBa craBa npe3 yueOHaTta 1986 — 1987 ronuHa.

[Ipenn MacoBOTO BBBEXZaHE Ha Y4eOHHS HpeaMeT
uHpOpMaTHKa B  OBITapCKUTe YYWIMIIA, Ta3d
IMCUUIUIAHA BEeYe € BBBEJACHA upe3 pa3padOTKUTE Ha
[Mpobnemuata rpynma mo obOpazoBanueto (III'O) kbM
BLnrapCKaTa akageMus. Ha Haykure M MUHHCTEpCTBOTO Ha HaponHaTa
MPOCBETa, KOATO pa3paboTBa 1 BbBEXkAa T. H. “CeHI0BCKa cucTema’.

Taka no yueOHus IIaH Ha cucTemara, paspadorena ot IlpoGiemuaTa rpyna
mo oOpa30BaHMETO, BEYe ce MperojaBa WHPOpPMATHKA, 3alOYBAWKH OT 6
Kiac ¢ 64 yaca roaumHo. MarepuansT, ciopell KOHUENIUITa, € pa3zesieH
Ha JBE YacCTH — IBPBO paBHUILE (33ABJDKUTEIICH MHHHMYM) U BTOPO
paBHHIIIE (33TBDKATEITHO-U30MpaeMa IMoIr0TOBKA).

B yueGHara mporpama oT mbpBO PaBHHUIIIE Ca 3aCTHIIEHU TaKUBa TEMHU, KaTO
NPOLIEAYPH U MPOMEHIIMBYU, PEKYPCUBHU MPOLEAYPH, CTPYKTYPH OT JIaHHH,
MoIu(pUIMpaHe HAa MNpOrpamMu, HHGOPMALMOHHU CHCTEMH, €JIEKTPOHHA
nouia.

Cw3mamenure y4eOHM TporpaMd W y4eOHWIM 3a YYHJIMIIATa ca
OPHEHTHpPAaHH KbM CBIIECTBYBallaTa MarepuaiHa 0a3za — 8§ OuTOBH
nepcoHaiaHu koMmioTpu [IpaBen. OcHOBHUTE MHPOPMALMOHHU JEHHOCTU U
IPOLIECH Ce MpernoaBaT ype3 NporpaMupaHe Ha e3uka belicuk.

Poasita na [Ipo6JiemHaTa rpyna no o6pa3oBaHueTo

CenpmoBckaTa cucTeMa CTapTUpa B Kpasd Ha aBryct 1979 ronvHa, Korato cbe
3aroBe]; HA MMHUCTEPCTBOTO Ha HApOJHATa IPOCBETA HA MalIbK KOJICKTUB,
oraBsBaH oT 1npod. CeHIOB, € Bb3JIOKEHO HANUCBAHETO Ha
“excriepuMeHTajeH OykBap W mMaTemaTHka 3a [-Bu knac“. Hail-xapakrepen
3a HETO € “MHTETPAIHUAT MOAXO0MA ", 00eIUHSBAI HEellla, KOUTO J0 TOTaBa B
yueOHuTe mporpamu ce HapuuaT bwiarapcku esuk, PonunosHaHue,



Maremaruka, PucyBane u T.H., 1 ce u3y4aBat pasrpanndeHo (CeHaoB u ap.,
1980). BykBapbT € eKCIEpUMEHTUPAH B TpPU MNWIOTHU MapaJelKd C
HIeCTrOIMIIHY jena npe3 yueoHara 1979-1980 roguna (Kennepos, 2012).

3a nma ce CTMIHE [0 MNpHJIaraHeTo Ha Ta3M cucTema, obaue, € OuIo
HE0OXOIUMO J]a Ce CPaBHST HIKOJIKO EKCIIEPUMEHTAIHH CUCTEMH TOraBa, He
caMo Ja ce ampoOupa eIMHCTBEHO CHCTeMaTa, pa3paboTeHa OT
[Ipo6nemuara rpymna no o0pa3oBaHUETO.

ABTOpCKM KOJEKTHB, ornassBaH oT E. I'epraHoB, mpoBexja oOLEHSBaHE
npe3 ydebHata 1979/1980 roamHa Ha peaqu3upaHOTO EKCIEPUMEHTATHO
o0y4eHue B OBJIFAPCKU YUMIIMIIA HA MECTIOUIIHU JIella IO TPU CUCTEMHU:

1. Cucrema, pa3zpaboTeHa OT KOJIEKTHB IO PBKOBOJCTBOTO Ha MPOQ.
Cennos — cucrema CeH0B.

2. Cucrema, paspaboreHa ot HayuHou3sciaemoBaTeNCKHsI HHCTUTYT I10
006110 oopazoBanue “Tomop CamomymMoB* — cucrema CaMOyMOB;

3. Cucrema, pa3paborena ot a-p JlozanoB — cucrema JlozaHOB.

B saxmounTeneH MOKIax ce TOCOYBA, Y€ CHCTEMara, paspaboTeHa OT
[Mpobnemuara rpyma mo oOpa3oBaHHETO, € MO-€()EKTHBHA OT OCTAHAJHMTE
[1]. [Io TOo3m HaumH, rpymara, oriaBsBana OoT CEHIOB, MOXE Beue Ja
pa3paboTH TJIABHUTE TTOCTAHOBKY W MPUHITAIIA Ha CUCTEMATa CH M Ha TAXHA
OCHOBa Jla C€ ONWTa Ja Cb3aaje J00pe CTPYKTypHpaHa ISUIOCTHA
oOpa3oBaTeiiHa CUCTEMa C HOBO W MHTEPECHO YUeOHO ChABPIKAHUE, B KOCTO
KOMITIOTHPHHUTE TEXHOJIOTHMH Ca €CTECTBEH eleMeHT [3] upe3 MomyisipHUs
e3uk Logo.

Taka no yueOHus IIaH Ha cucTemara, pazpadorena ot IIpoGiemuaTa rpyna
mo oOpa3oBaHUETO, BeUe ce IpemnojaBa WH(POPMATHKA, 3aNOYBAMKH OT 6.
Kiac ¢ 64 yaca roagumHo. MartepuansT, ciopell KOHUENIUATa, € pa3zesieH
Ha JIB€ 4YaCTH — IbPBO PAaBHUILE (3aIBJDKUTEIIEH MHHUMYM) U BTOPO
paBHHIIE (3aIbDKUTETHO-U301MpaeMa MOoAr0TOBKA).

YuyebHna nporpama

B yueGHara mporpama oT mbpBO PaBHHUIIIE Ca 3aCTHIIEHU TaKUBa TEMHU, KaTO
NPOLIEAYPH U MPOMEHIIUBYU, PEKYPCUBHU MPOLEAYPH, CTPYKTYPH OT JIaHHH,
MoIu(pHUIMpPaHEe HAa MNpOrpamMu, HHGOPMAIMOHHU CHCTEMH, €JIEKTPOHHA
nouia.

BwBenenn ca TemMHu 3a HM3ydaBaHE Ha TPUMEpPHU OOEKTH, KaTO OCHOBHHU
MPOIEypH 3a TpUMepHa Tpaduka, MOCTPOSBaHE HA Tela, MPOLEAYypH 3a
TpUMEpHa KOOpAMHATHA Tpaduka W JAp., KOETO € BHIHO OT Yy4eOHHKa
WNudopmaruka — 1 Jloro ot 1985 romuna [4].

[IporpamuoTo oOe3meuaBane ce peamm3upa ¢ e3ukbT Logo. Toii e
MOMYJISPEH KaTO €3UK, MOAXOASII 3a 00ydYeHHEe U B MAJKUTE BB3pPACTOBU
TPYIH U C€ BbBEXAA eKCIeprMeHTaIHO MMeHHO oT [IpobiemHuara rpyna mo
oOpa3oBaHue, MoJi PHKOBOJACTBOTO Ha akaa. brmarosect CenaoB (MBaHOB,
2005), ycropeiHO upe3 yueOHHIIN U PhKOBOJICTBA [5].

Craptupa ce oTneyaTBaHe Ha Y4eOHMIM, BBBEXKJAIIM MaTepuayl Io
uHTerpaneH HaunH. Hanpumep E3uk u matematuka (JIoro), orneyaran B 4



000 Tupax, wmHTEeTpHMpa B ceOe¢ CH ETHOBPEMEHHO TMPEIoJaBaHE Ha
MaTeMaTHKa, MPOorpaMHupaHe U 9yxJa e3uK (aHrnuicku u pycku) (Hukomnos u
CeHnpoBa, 1984).

[To-uHTEpECHOTO €, e JOKAaTO TeMH, KOUTO ca OMIM M3ydaBaHU B MO-J0JIHA
cTerieH 1o y4deOHus miaH ot [lpoGmemHara Tpyma mo oOpa3oBaHHETO,
HampuMep B 6 Ki1ac, ca CpaBHUMH C TEMH, U3y4aBaHU B TMMHa3HaIHaTa 9 u
10 kac Ha akTyaJHUTE y4eOHHU TIaHOBE U nporpamiu [6]. Ho cpimectByBa n
o0OpaTeH mpomec — TEeMH, KOMUTO HaMHpaT MSCTO B MpPOTHMHA3MaiHATa
CTETICH Ha aKTyaJHHUTE y4eOHH TUTAHOBE M MPOTPAMHU, BMECTO B TO-TOpHATa
no yueOHus miaH Ha [IpoGiemHara rpyma mo oOpa3oBaHmero. Tyk ca
HampuMep TEMHTE, CBbp3aHU ¢ TekcToB Qopmarep u JlemoHCTpamms Ha
pabora c mpunTep. Te3n TeMu Bede ce H3ydyaBaT MO0 MpeAMETa
MHPOPMALMOHHU TEXHOJIOTUU IO JHEUTHUTE y4eOHW NporpamMu, T.e. HE ce
BOZST KaToO €JIEMEHT Ha MporpaMupaHero. ToBa ce ABIIKH, BEPOATHO, Ha
MalabHOTO BHEJApPSBAHE HA CBBPEMEHEH XapAyep B Yy4yWIMIIaTa —
KOMITIOTPH, IPUHTEPHU, CKEHEPH, KOETO IIOYTH BEAHAra € Jajlo OTPaKEHUE U
Ha MOAU(DUIMPAHETO HA YUeOHUTE IPOrpaMu.

HambiHO € BB3MOXXKHO, OTUMTANKM C€ MO3UTHUBUTE OT BBBEXKIAHETO HA
o0y4eHHeT0 1O WHPOpPMATHKA IO EKCIEpUMEHTAlHaTa CHCTEMa,
paspabotena ot IIpobiemnara rpyna mo oOpa3oBaHHETO, TOBA Ja € Aajio
TIACHK U 32 MAaCOBU3MPAHETO HA TO3M MPOLIEC.

BeposTHO Taka ce crura u g0 pemieHuero Ha LleHTpanHMs KOMUTET Ha
bobarapckata koMyHucTHYECKa nmapTus oT 4 okToMBpu 1984 ronuHa, Korato
€ MPHUETO pEeLICHUE “‘3a ocucypseane HA KOMNIEKCHU YCIOBUS 3a 0OyYeHue u
paboma Ha maadedxcma ¢ erekmponHousyucaumenna mexuuxa'* [7].

B pemenuero ce mocouBa, uye TpsOBa nda ce MpeANpHEME MacoBO
o0OpyABaHE C KOMITIOTPH, KaKTO W Y€ MPOLECHT TpsAOBa Ja 3armoyHe OT
YYWINIIATa BbB BCHUKUTE My B ()OPMH — MPOTMMHA3HATHA U TUMHA3HaIHA
U yYWIHIIHA U W3BbHYyUHIuIIHA. [Ipenara ce u euH 3aMECTHUK-MUHUCTBP
Ha 00pa30BaHMUETO J1a OTIOBAPs CaMo 3a TE€3H JIECHHOCTH.

Pa36upa ce, 3a na ce CTUrHe 0 TakOBa pELICHHE ca OWJIM HEOOXOIUMHU
MHOT'O JPyTH Pa3JIn4yHU MPEANOCTaBKH, KaTo pa3paboTBaHETO Ha XapAyep B
beiarapus M oTUMTaHETO HA  IUIIOCOBETE OT  HMH(OPMAIIOHHOTO
o0e3neyaBaHe Ha MIOYTH BCEKH aCIEKT B )KUBOTA HAa YOBEKA.

Bennara cnen ToBa perieHue 3amouyBa W npuiara€ero My. Hampuwmep,
M030BaBaliku ce Ha TOBa pelleHHe BbB Bucmms (uHaHCOBO CTONaHCKU
uactutyT “II. A. LlenoB” — CBHILIOB, c€ Ch3/aBa MaTepUATHO-TEXHHUYECKA
0a3a, KaTo CTyJIEHTUTE OT BCUYKH CIIELHAIHOCTH OIlE B ITbPBa CTENEH Ha
00y4eHMeTO 3aroyBaT J1a u3y4yaBar U paboTaT ¢ MUKpokoMItoTep “TlpaBen-
82”. 3a ga ce moamoMorHe y4eOHHUS Mpolec ca W3JaJACHH Y4YeOHUK,
PBKOBOJICTBO U Y4eOHO NOcOOME MO JUCLUILINHATA.

Cw3maneHn ca mhpBUTE y4eOHM TpOrpaMd M YYEOHHIM 32 YUHIIMINATA,
KOHUTO Ca OPHEHTHPAHU KbM ChIIECTBYBaIlaTa MaTepraita 0aza — 8 OuToBu
nepcoHanau kommioTpu “TlpaBent”. OcHOBHUTE MHPOPMAIMOHHU JIEHHOCTH
U TIPOLIECH Ce MPENoAaBaT upe3 nporpamMmpane Ha e3uka belicuk.



3akjaouyeHue

Mosxe nma ce Kaxe, 4e J0CTa OT TEMUTE, M3y4aBaHM IO Ta3u ydeOHaTa
mporpaMa — IBPBO paBHUIIE, pa3paboreHa ot IlpoOnemHara Tpymna mo
00pa3oBaHMUETO, Ca CPAaBHUMHU C TEMH, U3y4aBaHU B TMMHA3HaHATA CTETICH
Ha JHCIIHUTE YYWIMILA, KAaTO HAalpuMep TEMHUTE 3a PEKypCUBHHU
MpoLeaypH.

B yueOHnarta nporpama no nHdopmaruka 3a 4 U 5 KJlac Ha y4YHJIMIIATa 110
yueOHus miaH, paspaboreH ot [IpoGmeMHaTta Tpyma mo oOpa3oBaHUETO,
BTOPO paBHHMINE, Ca 3aCTHICHU TEMH, CBBP3aHU IO KJIACHYECKH HAYMH C
MaTeMaTHUYECKH TOHATHS. 3BeIeH Ha TIpe/IeH TUIaH € T.Hap HHTETPATHOCT B
yuaeObHuss mpouec. Hampumep TemuTe: BXOMHO-U3XOAHH — OIEPAIHH;
MPWIOKEHUE Ha TEOMETPUYHH Mpeodpa3yBaHus Mpu rpaduku Ha QyHKIMN;
M Ch3JaBaHE Ha TPOLEAYPHH OMNEpAllii BUCOYMHA, BIJIOMOJIOBAIIA,
MeanaHa, CUMeTpaa u Jap.

B neiicTBHTENHOCT MOXKE Ja Ce Kake, 4e TrojsiMa 4acT OT TEeMHUTE IO
yueOHus miaH, paspaboreH ot [IpoGmeMHaTta Tpyma mo oOpa3oBaHHUETO,
IBPBO M BTOPO PaBHUILE, ca OMIM Ha W3KIIOYMTEIHO BHCOKO HHMBO W ca
CpPaBHMMH C Y4YeOHUTE TIpOrpaMH B T'MMHa3HaJlHUTE CTENECHH Ha
CBHBPEMEHHH YYHJIMIIA ¢ Mpodui1 HHPOPMATHKA, a IOPU U C HIKOU TEMH OT
YHHBEPCHUTETHTE.
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Abstract. With the development of quantum mechanics, 20"
century passed under the sign of ideological struggle between
classicism and indeterminism in physics. I was inspired in the
problems of quantum mechanics by the lectures of acad.
Datzeff.

My first concrete work on the problem is in 1973, when I came
to receiving of field equations of Schroedinger form. There the
wave properties of particles were connected with the
electromagnetic field of absorbed photon, led to motion a
particle, particularly an electron. Very important is the conclusion that the
requirement of stationary field leads to Schroedinger’s equation. However, the
Schroedinger equation can not give a complete description of the behavior of the
particles.

An idea appeared during a tram travel, led me to 2-particle photon model,
compatible with the relativity theory. Thus a photon consists of 2 particles, moving
at the velocity of light along a circular orbit. In this way I received the relation

E =mi® = hw, compatible with all known properties of a photon. The syntheses
of the accumulated views are my reports in the seminars on philosophical problems
of physics and astronomy in Kardjali in 1985 and 1986. It is stressed that quantum
mechanics is a classical consequence.

The analysis of the motion along a circle or ellipse with angular momentum integer
times the Dirac action constant 7 reveals contradictions between Heisenberg’s
relations and the real connection between the mean-squared deviations of
coordinates and momentum from the mean values. The fall of particles into the
zeros of the wave function is a crucial experiment rejecting the basic postulate of
quantum mechanics concerning relation between wave function and probability of
presence.

In a note of 2006, I showed that the physical sense of the wave function is
determined as early as by the definitive Schroedinger’s equation S =iilny .

However, all the century the physicists discussed what stays behind the wave
function.

Conclusive clarifying of the things appeared by my proof of the wave character of
gravitational field and the following condition for stability of planet orbits.
Transferred into atomic physics this led to deduction of Schroedinger equation by
the condition of stationarity of the electromagnetic field of hydrogen atom.



The last blow is the possibility any stable material system to have its proper rules
for stability, by which the hegemony of quantum picture in the microcosm ends.

B enna cBos cratms akamemuk H. AmocoB [1] Oemie mucan, 4e 4einHU
Hayku ca caMmo ¢us3Mkata M Kocmoca. Ho namm ¢usukarta pemn
CBIIECTBYBAIIIMTE B HAYAJIOTO HA MUHAJIMS BEK MpoOaemMu?

B kpas Ha 19-tu Bek nopn KenBun uspede kpuiatata ¢pasa 3a JBeTe
MaJiki o0JlayeTa, OCTaHAJIM Ha YUCTUS HEOOCKJIOH Ha (pU3MKaTa — OINUTa
Ha MalikeJIChH U KpUBaTa Ha CIbHYEBOTO M3IbuBaHe. KakTo € u3BecTHO,
BB3HUKHAJIUTE MPOTUBOPEUHsI 0s51Xa YK MPEOAOJICHH ChC Ch3/I1aBaHETO HA
JIBe KPYMHH TEOPHH: TEOpHsTa Ha OTHOCUTEITHOCTTa W KBaHTOBATa
MmexaHuka. C Tax o0aue HEICHOTUTE OKOJIO YelTHUS (POHT Ha (pu3nKarta
He u3ue3Haxa. HampoTuB, Te ce pa3pacHaxa 10 TakaBa CTEIEH, 4e
oOrpajuxa Karo IIbTHA MbIJIa MEKPOCBETA. JeceTuneTus TeopeTuuHaTa
¢u3uKa ThIYe OE3IJIONHO HA €JHO MSCTO, Oe3CWiIHAa Jaa oOXBaHe
CTPYBAIlIUTE KOJOCAIIHA CPEJCTBA ONUTH C EJIIEMEHTApHU YAaCTHUIIH.
N3xox ce Thpcu B o1ie 1no-6e3yMHU HOBH Hjien [2].

Bennara tpsOBa na 3asdBs, uye TeEOpHUATa HAa OTHOCHTEIHOCTTAa U
KBaHTOBaTa MEXaHMKa Janoxa Onectsmy (u3Muecku ¥ MaTeMaTHUYeCKU
U7eu, KOUTO JI0BeAOXa B MHOIO Ciy4yau /10 Nep(eKTHO ChBMAJEHUE C
exkcriepuMeHnTa. CaM aBTOPBT Ha TE€3U PEAOBE MHOTOKPATHO YCIELIHO '
¢ m3non3Baji. Ho maeiiHara UM cTpaHa, pusnveckaTa HHTEPIIPETALUs Ha
cBeTa, OyAuM OT CaMOTO Hayajo HeyJOBIETBOpeHOCT. EcrecTBeHOTO
pa3BuTHEe Ha (U3MKaTa BOAM BCE TI0-UYECTO IO OTKpPOSBaHE Ha
MPOTUBOPEYUSATA B HES M MIOCTABSI HACTOMYMBO BBIIPOCA 32 OTCTPAHSIBAHE
Ha TeXHUTE KOopeHU. M ToBa M3MCKBa ollle BEJHBX Jla c€ OObpPHEM Ha3al,
MPEAN J1a PEIINM HAKBJE /1a BBPBUM HaIpes .

U taka, nenusat 20-Tu BEeK MpeMUHA O] 3HaKa Ha OopOara MEeXIy JBETe
TEOpUH 32 YTBBPXKIABaHC W XEreMOHMsATA KM M 3ala3BaHe Ha
KIIACHYCCKHUTE TIPE/ICTABH 32 CBETA B HHTCPIPETAIMATA HA SIBICHUATA.

IIpunynen na usnona3Ba JABETE TEOPUM B 3alUTa Ha CBOSl 3aKOH 3a
aapeHuTe cuin [4-6], aBTOpbT Oellle BbBIEYEH U B HEOOXOAMMOCTTA OT
TAXHOTO OCMHUCIIsSIHE, 0€3 Ja 1MoJo3upa KakbB IbIBI BT ILIE TPsOBa na
U3MUHE BBIPEKH OIM30CTTa Ha PELICHWeTO Ipe3 IUIeTEeHMIaTa Ha
TEOPUUTE U KOHCEPBATU3Ma HAa YOBEIIKOTO MUCJICHE.

Enna mactiuBa cpema ¢ npod. Huxona Kamumua me nosene no
0000mIeHNe Ha crenuaiHaTa TeOpus Ha OTHOCHUTEIIHOCTTa M oOmiaTta
TEOpHsl Ha OTHOCHUTEIIHOCTTA 3a aHWU30TPOITHO MPOCTPAHCTBO. Teopuute
0sixa mpeHa3HauYeHU Ja OMHCBAT €IUIICOUIANCH (PPOHT HA CBETIIMHHUTE
BBJIHM, HO C€ OKa3a, Y€ Beue BTOPHUAT MOCTyJaT Ha AMHIIAWH (3a
MOCTOSTHCTBOTO Ha CKOPOCTTA HA CBETIMHATA) HE € HeoOxoauMm. MuHaxa
JECEeTUWIIeTHsI, TPEeau Ja OChb3Hash KAaKBO ChbM HampaBwi. B kpas Ha
KpauilaTa c€ MU3SACHH, Y€ BTOPUAT MOCTyNaT Ha AMHINAIH HE caMO HE €
HE0OXOAMM, HO Iisy1aTa Crel[dalHaTa TeoOpUs Ha OTHOCUTEITHOCTTA MOXKE
Ja ce TOCTpOM Ha Jpyra OCHOBa (MO-IIMPOKO pa3OupaHe Ha



aifiaitnosotro E :mcz) 1 0e3 OTHOCHUTEITHOCT Ha MPOCTPAHCTBOTO U
Bpemero [7-10]. Tasm mnoOema Ha KiaculM3Ma ce€ JOMbBJIBA OT
KaTeropuuyHoTo craHoBuile Ha mpod. Pymxepo Cantunu [11]

“Teopuume na Atinwaiin ca nai-zonamama 3aniaxa 3a yoeevecmeomo’ . Ho ToBa
€ OT/IeJTHA TeMa, a THEC MCKaM Ja Ipocieast Mos TbT KbM M3SCHABAHE Ha
MOJIOKEHUETO B KBAHTOBaTa MEXaHWKA M HEMHATa WIcKHHA Kpu3a. Moute
CTaTUU TI0 TO3W BBIIPOC ca MPEJCTaBeHH B JBaTa pbKomuca “upeHus’”
[12] u “Adtamaitanana” [13]. B [12] ca BKiIIOUYeHHU CIeTHUTE MOU PabOTH
[14-49]. Knmacuuecku usuncienus umaMm B [6, 30, 33, 43, 46-49, 50-52].
Kaprtunara ce mombnBa ot nucepranusita Mu KBaHTOB JeTepMUHU3IBM

[53] u [54].

Jlyxa Ha KpUTHYHOCT KbM TEOPUUTE U U3CIEIOBATEICKH AyX ABJIKUM Ha
akaneMuk AceH /laues, KOWTO B CBOUTE JIEKIIMU MO KBAHTOBAa MEXAHHMKA
HU 3al0o3Ha ¢ BWXkAaHuATa Ha Jlym apo bpoiln, ycneiieH acnupaHT Ha
Koroto e Oui. Herosara mucepranusi € mpuMep Ha CTPOTOCT U ITBITHOTA,
HO C Hesl ce 3allo3Hax eJiBa Ipe3 JieceTHIeTueTo Ha Hamus Bek. Ho ako
nacTue € OWJIo J1a CH yYeHUK Ha 0 bpoiii, To 3a HAC ChINO € IacTue,
Ye CM€ YYEHHULM Ha TaKbB HU3THKHAT HETOB YYEHHUK, KaKbBTO € aKaj.

Jlaues.

B HauanoTo Ha MOs BT HA MJIAJ] yU€H OsX 3aTPyAHEH J1a HaMmeps 3a7ada
WM uaes 3a pemasaHe. Jlokiaz BBpXy TEOpHUsTa Ha €JIEMEHTAPHUTE
YaCcTULIM, BB3JIOKEH MU 32 KaTeJpeH NPOCBETeH ceMuHap B MammHHO
€JEKTPOTEXHUYECKUSI HHCTUTYT, MH pa3Kpd CbC 3alO3HAHCTBO C
¢unocodckaTa aTUTEpaTypa LsIa rama OT Bb3MOXKHOCTH, KOUTO MU3pa3ux
B [14]. [To-HaTaThk T€31 MOU BHAKAaHUS OsiXxa OTpa3eHU B MOM JOKJIa Ha
cemuHap Ha mnpod. A3saps I[lomukapoB [16], pe3omMe OT KOWTO
IpeACTaBUX HA CBETOBHUS KOHIpec 1o ¢guiocodus BB Bapna npes 1973
r. [17]. Kato ¢usnyecka Teopus ToBa € nageHo B [15], ¢ koeTo 3amouBa
€BOJIIOLIMATA Ha MOMTE (DU3MYECKHM BWXKJIAHUS BBPXY CHIIHOCTTAa Ha
ypaBHeHueto Ha Illpronuurep u (¢usznueckata HHTEpHIpeTalMs Ha
KBaHTOBaTa MexaHuka. [IpeBox Ha (peHcku e3uk m3nparux Ha JIyn nbo
Bpoiin, ot kororo nomyuux 6J1arockJIoHHO TucMo (Bk. [Ipusokenuero).

KonkoTo 1o noknana BbB BapHa, BegHara ciej IpeCTaBIHETO MY 1aJ10X
Konue Ha akal. Bi. Dok, KONTO MPHUCHCTBAIIE HA CECUATA U HAa KOETO
3aMUCJIEHO 3anuTa: “Yxon Hazazn?”’

[To-kbCHO MMaxX BB3MOKHOCT Jla mpeiaM Ha akaa. ok npu BU3UTATA MY
B Codusa u mpeBoj Ha MOsiTa KBa3MBPEMEHHA peJaTHBHA TEOpUsS Ha
AHIVIMHACKU €3UK, Ha KOeTo TOoM 3al0ensas3a: “A BOT 3TO s MOHUMAK .
bbarapckusT e3uk u3riiexaa 3aTpyaHsABa PyCHUTE, KOTaTO CTaBa BBHIIPOC
32 TOYHOTO MY IIPEBEKAHE.

B pestomero Ha [15] ce mocouBa, 4e ce KpUTHKYBa BEpOSITHOCTHATa
MHTEpOpETalMs Ha KBaHTOBaTa MEXaHHKA. Bb3 OCHOBa Ha ypaBHEHUATA
Ha MakcBen, 3akoHUTe 3a 3ama3BaHe M (¢opmynara Ha [lmank 3a
EHeprusiTa ce IoJydyaBaT YypaBHEHUS OT MIPbOJAUHIEPOB BUJA 34



CJIICKTPOMAroiuTHUTE INOTCHI MaJIN )41 HHTCH3UBHOCTUTC Ha
CJICKTPOMArduTHUTE MOJICTA.

Jla mpocnenuM OCHOBHUTE HUAEM B TO3M IBbPBM MOM OYHT cpelly
ouimanHaTa KBAHTOBa MEXaHUKA.

BbB BBBEICHHETO HA CTATHUATA CE ITOCOUYBA, Y€ HE3aBUCHUMO OT OIIUTHOTO
MOTBBPK/ICHUE HAa KBAaHTOBaTa MEXaHUKA, HEHHATa CTAaTUCTHYECKa
MHTEpIpeTalns He 3a/l0BOJIsIBa U3UCKBAaHUATA HA (u3nnuTe, yoeneH! B
OOEKTHUBHOCTTAa M €IHO3HAYHOCTTa HAa (U3MYHUTE 3aKOHH M THPCEUIH
CKpUTUTE NpPUYMHU Ha BuAuUMUTE siBieHus. He cnyuaiiHo IInaHK,
AvHmaiie, a0 bpoiin m lllpponuHrep, mNOCTaBUIM OCHOBUTE Ha
KBaHTOBaTa (u3uka, He 0Ofxa yIOBIETBOPEHM OT  HeifHarta
HWHTEpIpETALUS.

MHUKpOCBETBT HM y4yJBa IJIABHO C JIB€ OCOOCHOCTHM — JHCKpEeTHaTa
MpeXa OT CTaOWIHHM ChCTOSHHMSA HAa aTOMHUTE CHCTEMU M BBIHOBUTE
cBocTBa Ha yactuuure. Ho pasnukara He e ToinkoBa crpaHHa. Mma
KJIACUYECKH IPUMEPH HA CTAlMOHAPHU pELICHUS Ha BBJIHOBUTE
YPAaBHEHUS Ha MAakCBeJIOBaTa €ICKTPOAMHAMMKA U  KJIACHYECKHU
“BBJIHOBU” paslpelesieHusl Ha 4YacTHLUM Ipu Gurypu Ha XJIaaHU U
Kynnrosa Tpnoa.

Cnen TOBa NPUIIOMHSM M3BECTHHS Ha4MH (BHJSAX IO OT JIGKIMS Ha aKaf.
Xp. XpucrtoB) gma ce noiayuud ypaBHeHuero Ha Illppomunrep upes

KJIacuyeckara CyOCTUTYIIHS V/:SIH(S / h) KBIETO S ¢ dbyHKIUATa HA
neiicrerero. ToBa Mo3BossiBa 1a € ChbMHSIBaMe B aOCTPAaKTHHSI CMHCHI
Ha BBJIHOBATa (DYHKIIHS.

Hpyra cyOcTUTyLus BOAM OT YpaBHEHHETO Ha XaMUITBHH-SKoOM 10
BPEMEHHO3aBUCUMOTO ypaBHeHHe Ha [lIpsoauHrep 3a MHOTO 4aCTHUILIH.

B 3abenexka ce mocouBa BB3MOXKHO KJIaCHUECKO OOSCHEHHE Ha
¢dopmynara Ha Ilnank 3a eHeprusita Ha poToHa. [To-kbcHO Osxa pa3BUTH
HSKOJIKO MOA00HN Mojena Ha ¢oToHa [55-58].

Taka ce 3akmouaBa, 4e€ HUHIECTEPMUHM3MBT, OPraHUYHO CBBP3aH C
KBAHTOBATa MEXaHMKA, € pe3yJITaT Ha MOTPEeLIHa HeliHa UHTepIIpeTalusl.

Tvi kato ypaBHeHHeTO Ha llIpboauHrep MoXxe aa ce Mmoly4d OT 3aKOHA
3a 3ala3BaHE HA €HEPrusATa, KOETO € HEJOCTAaThYHO 3a ITbJIHO OIHUCAaHUE
Ha MAaTe€pUaJHUTE CUCTEeMH, ypaBHeHUeTO Ha lllpbonunrep He mMoxe na
Jaze MBIHO OIKMCAaHUE Ha IOBeAeHHEeTO Ha dactuuute. Ilocousa ce
Bpb3KaTa MEXIy BbJIHOBaTa (QYHKIMS M  ypaBHEHHETO Ha
HEIPEKbCHATOCTTA, OCHOBA HA BEPOSATHOCTHATA U MHTEPIIPETaLUs.

Twil KaTO CyOCTUTYLMM OT BHAA y =sin(S/n) WIN y =exp(iS /1) ca
M3KYCTBEH METOJI 3a TIONTyJaBaHe Ha BBIHOBOTO YPAaBHEHHME, CIIEIBA /1A CE
3amuTaMe KaKBO OCUTYpSBA YCIIeXa HA Te3H YPAaBHEHHUS IIPH CHOTBETHUTE
rpaHMYEY yclaoBus. be3 apa0oka (Gu3Mdecka NpUUMHA, CTOSAIIA 33/ THX,
e TPyIHO Ja ce MOJy4d TaKoBAa NPEBH3XOAHO CHINACHE C ONHUTA B



atomHaTta (usuka. CreqBa fa ce MOThPCU JaJI peajiHa BEIMYMHA MOXKE
na gosene A0 ypaBHeHuero Ha IproguHrep M HEHHOTO OOEKTHBHO
CHOTBETCTBHUE.

3a menTta  aBTOpPBT  M3MOI3Ba  (opMasieH MoJel, B  KOWTO
€JIEKTPOMAarHUTHOTO TI0JIE Ha JIBMXKEL] C€ EJEKTPOH BB3HMKBA UpE3
HOTTBIIAHE Ha (POTOH WIM 4YacT OT ()OTOH CBbC CBHIIUTE EHEeprus Hu
uMIyiac. B pesynarar eneKTpOMarHMTHOTO T1OJie Ha EJIEKTPOHa ce
nopaka OT IojeTo Ha abcopOupanust (OTOH MOpaau 3aKOHHUTE 3a
3ara3BaHe.

BbiHoBUTE CBOMCTBA HA YaCTHUIUTE CIEIBAT OT BBJIHOBUS XapaKTep Ha
MoJIeTo Ha B3amMoeicTBreTo. [10-00110, Te cineaBaT OT ypaBHEHUATA Ha
[Ipsoaunrep.

3acayxaBa na ce OTOeNeXH, 4e H3UCKBAHETO 3a CTAlMOHAPHOCT Ha
1oJeTo BoAM A0 ypaBHeHueto Ha lllpronunrep. Hakpas ce mocousa, ue
3a MOCTpOsiIBAaHE Ha KBaHTOBaTa Teopus Ha (OTOHa ca JOCTaTBUYHU
ypaBHeHMsATa Ha MakcBen u gpopmynata Ha [Inank [59].

Ta3u cratus Oemie npeBeleHa Ha (PEHCKU €3UK M M3IpaTeHa Ha JAbO
bpoiis, oT KOWTO MHOMYy4YMX, KAaKTO MOCOYMX, OKYPAXXKUTEIHO IHCMO.
Makap ¥ HEJOCTaTbYHO CBHBBPIIEH, NPEIJIOKEHUAT MOAXOJ IOKa3Ba
BB3MOXKHOCTTa BBJIHOBaTa (yHKIMS Ja ObAE CBBp3aHa C PEATHOTO
€JIEKTPOMAarHUTHO I10JIE€ Ha €JIEKTPOHA.

JlHec, korato 3HaeM TOJIKOBA MHOTO 3a B3aHUMOJCHCTBUSTA HaA
€JIeMEHTapHUTE YaCTUIIU, MOXKEM Jla C€ 3amluTaMe: A kakeo Opyeo, oceen
eNeKMpPOMACHUMHA 8bIHA, OU Mo2na 0a Ovoe svinama Ha 0bo bpoiin? Ta nanu
eNeKMPUUECmeomo e gcemocvuusi eracmenun na nawus ceam?” OTpeKoXa ro
MOpajay MPOTUBOPEUHS ChC CyOCTUTYIMOHHMS moaxon Ha [llpwoaunrep,
KOWTO KBaHTYBA JIEUCTBUETO.

B [18] Tpumarta aBTOpH ca €IUHOAYIIHH, Y€ HAMA MPOTUBOPEUHE MEKIY
KBAaHTOBAaTa MEXaHUKa U HArJIEJHOCTTa B MUKPOCBETA.

[19] maBa HOBa Hacoka B TBPCEHETO Ha (aKTOpa, KOWTO CTOM 3al
BBJIHOBATAa GyHKIHS. Pasrnexpaiiku KJIACHYECKU Bpb3KaTa

_ 2 _
E=mc’ =ha, mer(c/r )—ha)’ ce cTura 70 m3BoAa 4e (GOTOHBT KaTo

eJeMEHTapHa 4YacTHUIla C€ ChCTOM OT 2 YacTUIM C pPaBHU Macu U
MPOTUBOIIOJIOKHU €JIIEKTPUYHU 3aps/Id, KOUTO CE JIBUXKAT MO OKPBAKHOCT
NEPIEHANKYISIPHO Ha JABUKEHUETO ChC CKOPOCTTA Ha CBeTIMHATa. ToBa
MO3BOJIsIBA Ja ce paz0depar KIacHYeCKd SBICHHUATA AUPpaKkius u
uHTepdepeHIus Ha CBeTJIMHATa. MOAENbT € aHajor Ba MOJEN Ha JIbO
Bpoiin, koiiTo chio pasriaexaa GoToHa KaTo ChCTaBEH OT JBE YaCTHUIU C
OIS CIMH, KBAETO OOMUAT CIiiH Ha (oToHa € /1.

Hsxonko BapuaHTa 0sixa npeaioskeHu B [55-58].

B [22] Osixa pasrienaHd OCHOBHO peIWIla IOTPEIIHM H3BOIU Ha
KBaHTOBATa MEXaHUKA U MPEUIOKCHN TEXHU KJIACUYECKH aJTepHATHBH.



Te 0sxa:

1. MukpodacTUIIUTE HAMAT €IHOBPEMEHHO KOOPJAWHATH U
UMITYJIC.

2. MukpoydacTuuTe HIMAT TPAEKTOPHSL.

3. JIBIDKEHHETO TI0 ONpeJeNieHa TpaeKTOpHs B aroma ce
CBIIPOBOX/1a BUHAT'H C €JIEKTPOMArHUTHO JIbUEHUE.

4. 3akoHWTE 3a 3ama3BaHe Cce€ HapyllaBaT B TpaHUIUTE Ha
CHOTHOIIECHUSTA HAa HEOTIPEIETICHOCTTA.

5. Orpuua ce cuiIoBaTa UHTEpIIpeTaLus Ha

KBaHTOBOMEXAaHUYHUTE €PEKTH.

Jluncea enHO3HAYHA TPUYUHHOCT.

7. KBaHTOBOMEXaHMYHATa BEPOSTHOCT HE € pe3yJTaT Ha HAIIETO
HEe3HaHUe.

8. CwpIiiecTByBa Ayaqu3bM BbJIHA-YACTHIIA.

a

ToBa cpemHa chnporuBara Ha mpod. A. IlonukapoB, KOHUTO OOBHMHU
aBTOpa B HOCTAJTUs KbM 3a0paBeHHs] KJIACHYECKU MOJET M H3IaJaHe B
“raynaB MaTepuanu3bM’ 1o u3pasa Ha JlenuH. Most otrosop Oee [23],
ye ce ropjes 1a ObJa B elHa KOMIIaHHs ¢ TAaKWBA INIyIaBU MaTepUaIUCTU
kato [Inank, Ainmaid, 150 bpoiin, lllpsoaunrep u apyru.

CrnenBamio pa3BUTHE Ha MOUTE KJIACHYECKU BIDKIAHUS € HAlpaBeHO Ha
¢unocodckute koHdepenimu B Kovpmxamu [24, 25]. B pabora [24],
KOSITO € IocBeTeHa Ha bop, ce koHcTatupa o(uIUAIHOTO OArCTBO OT
KJIaCHILIM3Ma IO BT HAa MAaTEeMaTHYECKOTO MOJEeNMpaHe Ha MUKPOCBETA.
TbpceHeTo Ha H3XOJ OT Kpu3aTa € OLle MO-ToJsSIMO OSArcTBO OT
JIOTMYECKUsl amapaT Ha KjacuuyeckaTa (U3MKa, KOETO MOXe Ja HMMa
(aTayHU IOCTIEICTBHS.

[Ipennara ce na morieaHeM C HATpyHaHUs OMUT KbM Bb3HUKHAIUSA B
HayaJoTO Ha Beka mpoOiem. Haii-mpoctata BB3MOXKHA CTPYKTypa Ha
¢dotoHa e /1Be ChcTaBHHM 4dacTuli. [lo3HAaTuTe OT ommMTa CBOWCTBA HA
CBETJIMHATA MO3BOJIABAT BBHHIIHOTO €JEKTPOMArHUTHO Tojie Ha (poToHa
na ce 00sCHU C BBTPEIIHO ABMXKEeHHE B Hero. OT Tyk — ¢dopmynara Ha
IInank.

[TocouBa ce, ye ycinoBHE JAa HsIMa €JIEKTPOMArHUTHO M3IIbYBAHE €
CTallMOHApPHOCTTa HAa IMOJIETO, KOETO BOAUM JO0 AMIUIUTYJHOTO
(crannonapHoto) ypaBHeHue Ha lllpronmurep. Pasrnexkna ce oTHOBO
CyOCTUTYLIMOHHUSI METOJ 3a IIOJlydaBaHE Ha MHOI0OYaCTHYHOTO
ypaBHeHue Ha lIppoauHrep oT ypaBHeHHETO Ha XaMUIThH-SAko0u. Taka
KBaHTOBaTa MEXaHUKa Ce OKa3Ba Kjlacuuecko ciuencraue. [loqueprasa ce,
4ye ycnexbT Ha MHOTOYacTMYHaTa BBJIHOBA (YHKIMS c€ IbDKM Ha
CHILECTBYBAHETO HA PEAIHO BBJIHOBO MOJe Ha MUKpoyactuuure. Cienpa
U U3BOABT, Y€ KBAHTOBATAa MEXAHMWKA HE ONMKCBA LiAjaTa CJIOXKHOCT Ha
MHUKPOCBETA.



IToneBara HHTCPpIIpETAllUA Ha BDBJIHOBHUTC CBOMCTBa Ha 4JaCTUIHUTE HC
OTpr4a BEPOATHOCTHUA XAPAKTEP HA TEXHUTC IPOSBU. Tsa camo nmoxkassa
npuyrHara 3a TAIXHOTO CTaTUCTUYECKO IMMOBEACHUC.

[TocTaBst ce BBIPOCHT 3aI0 YACTUIM IOMAJAT B HYJIUTE Ha BbIHOBATa
¢ynkuus. ToBa MOXe J1a ce cUMTa KaTo pellaBal] eKCIepUMEHT B MOj3a
Ha CWJIOBaTa HMHTEpIpeTalus Ha KBAHTOBOMEXAaHUYHUTE siBIEHUS. To
orpoBeprana “‘anpvopu’ BEpOATHOCTHATAa MHTEPIpETalys, Olle IMoBeYe
4e € YCTAaHOBEHO Mpeau TS J1a Obae U3AUrHaTa B KYJIT.

®dakThT, Y€ penanuuTe Ha Xaif3eHOepr Morar na ce TmoJydar oOT
KJIACHYECKH MOJIE]l Ha aTOMa ChbBMECTHO C IpaBuijaTta Ha bop, mokassa
4ye Te He MPOTHBOpEYaT Ha KiaculM3Ma B MHMKPOCBETa M ONpOBEprasa
Teopemata Ha (oH HoliMan 3a numnca Ha CKpUTH TapamMeTpu H
MPUYUHHOCT B MUKpocBeTa. [locouBa ce, ue cnuHBT Ha POTOHA MKE Na
ce MOJIy4d OT JABYYACTHYHA CTPYKTypa ChC CKOPOCTTAa Ha CBETJIMHATA.
[To3oBaBaHeToO Ha ypaBHeHHETO Ha Jlupak € 4ucT GopMaIn3bM, 3aI0TO
HE TeopusiTa ompezeis sBIeHUATa, a Te Hes. OOpaTHO Ha ¢oH HoiimaH,
3aKJIIOYEHUETO €, Y€ HSIMa HUTO MOBOJ, HUTO U3BUHEHUE J1a CE TOBOPH 3a
HapyllaBaHe Ha KJacMuecKaTa NPUYMHHOCT U HarJIEJHOCT B MUKPOCBETA.

Hoknanet [25] Ha BTOpMS ceMHMHAp, Ha KOWTO MMax 4YecTra nga Obnaa
cekperap, oOpbllla BHUMAaHWE Ha TOBa, Y€ CTAOMIHOCTTa Ha aroMa M
MOJIEKYJIUTE HE € B IPOTUBOPEYME C IIO3HATAaTa OT XWIISIOJIETUS
ctabuaHOCT Ha cBera. OTKa3 OT KIACMYeCKaTa KapTHHA € KOHIICTIIHUSATA,
ye T € pe3ydrarT Ha YCPEJHEHO Bb3IpPHUEMAaHE Ha JIUHAMUYHO
M3MEHAIIMS ce MUKpocBIT.Ho camaTa TakaBa mpecTaBa Kpre BHTPEIIHO
MPOTUBOpPEYHE, 3aIIOTO TPYAHO MOXE Ja OOSICHH CTAaOWIHOCTTAa Ha
MUKPOCHCTEMUTE.

B cBoeTo pa3BuTHE KBaHTOBaTa MEXaHHMKa ce OTJajedaBa OT HiesTa 3a
BbIHUTE. HO ChIlecTBYBaHETO Ha BBJIHOBO I0JIE€ HA MUKPOUCTHIIUTE HE
Moxke 11a ce orpeue. [Ipumep e MmoaensT Ha GoToHa. C pasriexJaHeTo Ha
JBIKEHHE MO enurnca ¢ opourtanen MoMment L =7 ce crura no
INpOTUBOpEYUss ¢ oduIMalHaTa BEpcUs B  HHTEpIpeTanus Ha
ChOTHOIIIEHUATA Ha XaizeHOepr. Te3u paBeHCTBa MOKa3Bart, 4€ CTPOTO
B3€TO CBHOTHOLICHUATAa Ha Xaii3eHOepr TpsOBa nga ce B3eMaT 3a
CPEIHOKBAJAPATUYHUTE OTKJIOHEHHUS HA KOOpJUMHATUTE U MMIIyJca II0
B3aMMHO MEPIEHIUKYIJIIPHU HAIpPaBJICHUs U HE ca CBbP3aHU C MOMEHTHA
HEOIIPEIENIEHOCT, a C ONPEAEICHO NEPUOJUYHO JBIKEHHE C MOMEHT Ha
umnynca 7 unm noseye.

KypuosHo e, ue cunara ce oTpuya Kato npuyuHa 3a siBneHusTa. Ome ot
ApucToTen e W3BECTHO, 4e 0e3 cuia HsMa JBW)KEHHUE, T.e. U3MEHEHHE
BroOIIe. [lox cuma B MexaHukaTa ce pazoupa ¢u3nueckaTa MpUYMHA 32
W3MEHEHUE HAa CBCTOSIHUETO W JBW)KEHHETO Ha TenaTa. Y IUBHUTEIEH
NpUMep Ha Hay4dHa cienoral

[To3oBaBaiiku ce Ha XWJIAJOJETHUS OMUT Ha YOBEYECTBOTO, MOXKEM Jia
MPUTIOMHUM HapojHaTa moroBopka “OT HMIO Hemo He craBa’. Bcesko



OTKJIOHEHHE OT TO3U BEJMK 3aKOH € ujeanu3bM. “Huino mo-no3opHo He
Moxe na ce ciayuu ¢ pusuka’ (Llunepon). POTOHHUAT Moxen Oere
pasrienan moapoOHo B [3, 36].

B enna 3abenexka [42] ce mocouBa, 4Ye BbJIHOBaTa (QYHKIUS €
onpejieneHa omle B Ae(UHUIIMOHHOTO paBeHcTBO S =V Kypunosnoro
e, 4e ciel TOBa I BeK (HU3MLUTE yMyBaxa KakBO € BBJIHOBATa
GbyHKUMSA, OnpeesneHa eAHO3HAYHO C Ta3u CyOCTUTYLUS.

Crnenpamio u3siICHSABaHE Ha HeLaTa ce€ TMONy4d MpPHU H3IMOJ3BaHE Ha
BBJIHOBHSI XapakTep Ha IpaBUTalMoHHOTO mnoiae [45-47]. Okasa ce, ue
yCJIOBHE 32 CTAOMJIHOCT Ha IOJIETO € ChOTHOIIEHUETO Ha bop (¢ mo-o61o
MUHUManeH opbutanen MmomeHT L). ToBa aBTOMarM4ecKu HAcOYM KbM
cBera Ha aroma [48]. CtaBa sicHa M KaTerOpuYHO OIpesiesieHa Bph3KaTa
MEX/y €JIeKTPOMarHuTHOTO I10JIe, HETOBaTa CTAOMITHOCT U YPaBHEHHETO
Ha [Iproaunrep.

[lo TO3M HauMH KBAaHTOBaTa MEXaHUKA MPETHPISABA CBHKPYLIUTEIEH
(danut, 3a10TO HEMHUAT OCHOBEH IMOCTYJAT, ONpeaes] Gu3niyeckara u
CBIIHOCT, € HempaBwieH. HoBaTta ocHOBa € ypaBHEHHETO Ha
[pronuHrep Karo ypaBHEHHWE Ha CTallMOHApHA €JIEKTPOMAarHUTHa
BBIHA. CliecTBUATA ca OT M3KITIOUUTENHO (HHMIOCO(CKO M MPAKTUIECKO
3HAYEHHUE.

ITpuBbpiuIBa ce ¢ MopoyHaTa MpakTHKa Ja ce 00sCHABAT (hakTUTE upe3
Ipe/CTaBsHe Ha QYHKIMUTE B CTENICHEH pell 0 cOOCTBEHH (YHKIMU HS
BBIIHOBUTE YpaBHEHMsA. Ta3u BB3MOKHOCT € BEpOSTHA INpPUYMHA 34
TAXHATa JoceramHa »u3HeHocT. Ho Bcsgka ¢(yHKuus Moxe jga ce
npeacraBu U B TeWIOpPOB pel, KOETO € CTaHJAapTHUSA KIACUYECKU
HOJXOJ.

ITocnenen yaap uaBa oT Bb3MOKHOCTTA BCsSKa CTaOMIIHA CUCTEMA Ja UMa
CBOM COOCTBEHH IpaBHia 3a CTAOMIHOCT (CbBCEM HE KaTo (YHKIMA Ha
KoHCTaHTara Ha llmaHk). B mpuponara mma HE34MCIMMO MHOKECTBO
CTa0WJIHM CUCTEMH, KOUTO JIEMOHCTpUpPAT CBOUTE YCJIOBUSA 34
cTaOMIHOCT. XUMHULUTE YMEIO HU3MOI3BaT Ta3u Bb3MOKHOCT. C ToBa
XET€MOHMATA Ha KBAHTOBUTE MPEACTaBM IIPUKIKOYBA, HO OCTaBa
BB3MOXKHOCTTA 3@ Pa3yMHOTO MM HM3IOI3BaHE.

KakBo 1mo-npocTo oT TOBa /1a ce Bb3IpPUEME OILIE OT Ha4yajao OTPEUECHUSAT
¢dakT, dye cranuoHapHOTO YypaBHeHue Ha Ilpboaunrep omnucsa
CTAallMOHapHa eJeKTpoMarHuTHa BbiAHAa? Ho ce HampaBu omurt na ce
U3pa3u LETUAT BUIUM CBAT upe3 CTAaOMIHUTE CHhCTOSHHS Ha aTOMUTE.
PenHo e Te3u ChCTOSIHMSA JAa Ce pas3IyIekaaT KaTo 4YacTeH ciyyail Ha
obumre 3akoHM Ha ¢u3ukata. KakTo Ka3Ba HapoxbT, 3aps3axa
NUTOMHOTO, 3a Jla TOHAT JMBOTO. MaTtemaTu4yHata (Qu3uka ce
3aHMMaBallle 1o u3pas3a Ha beprpan Pbcen ¢ Hemna, 3a KOUTO HE 3HaeIe
KaKBO IpEJCTaBIsABAT M jAanu ca BepHU. Pusukarta Oeme oObpHaTa C
ri1aBara Hajoiry. PeqHo e T 1a cThIM Ha Kpakara CH.
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Galileo's place in the history of science has been
badly distorted by hero worship.

It was first from his letter to Kepler of 1597, written
after reading the preface to the Mysterium
Cosmographicum which the 26-year old teacher in
Graz presented to the professor in Padua, that we
learn that “many years ago” Galileo “became a
convert to the opinions of Copernicus”. Only after 13
more years and the Dutch invention of the telescope, mastered by
Galileo, did he make public his views in the Sidereus Nuncius,
supporting them by his discovery of the Jupiter's satellites, named
Medicea Sidera. A gifted writer and a brilliant polemicist, Galileo excels
in advertising his discoveries - and in making enemies. All that,
including the glamorous process against him, was instrumental in
changing the prevalent philosophy in the “century of geniuses”.

Galileo, repelled by Kepler's mysticism (and by his Latin), never read his
work. He did not accept Kepler's ellipses (Astronomia Nova, 1609) even
though Cesi wrote him about them in 1612. They reminded Galileo the
deformations of the mannerism paintings of his time which he abhorred.
The famous Dialog of 1632 never mentions Kepler's laws (or Brahe's
observations). The true scientific impact of Galileo comes from his often
neglected, 45 years long, “early period” (before The Starry Messenger) -
in his evolving ideas on motion with Archimedes as spiritual guide (like
Virgil was to Dante): from the balance and the lever, through the
pendulum and the inclined plane, towards the law of inertia and the
principles of mechanics, eventually published in his Mathematical

Discourses Concerning Two New Sciences (Elzevir, Leyden, Holland,
1638).

The art of advertising one's scientific achievements, of which Galileo
was an early master, is a trademark of successful modern science.



Dedicated believers and mystics of science, such as Kepler, are less
popular. Yet, an alleged rigorous rationalist like Wolfgang Pauli [12]
found in his later troubled life a kinship to Kepler's “archetypal ideas”.

1. Introduction: “On the shoulders of giants”

Should the phrase' “standing on the shoulders of giants”, used by
Newton in his 1676 letter to Hook (and featuring in the title of Hawking's
book?), be given a true meaning in the context of Newton's great
achievements, it must refer first and foremost to Kepler and Galileo.
There is a striking disparity in their public images. In his Introduction to
[2] Gingerich, Harvard's astronomer and historian of science, recalls the
motivation of [8]*: While Galileo and Kepler were the two giants on
whose shoulders Newton had stood, why was the name of the first
familiar to every schoolboy, but the second known to only a small
number of intellectuals? At closer reading popularity appears, as usual,
intertwined with legend. Galileo's legend is related to the glamorous
process of 1633 which is often presented as typifying the clash between
modern science and the Catholic Church - a crude simplification, to say
the least. By contrast, we are jumping over this popular story altogether,
paying more attention instead to some of the great achievements of the
two men and to their contrasting approach to science. Readers interested
in the 1deological struggle(s) of Galileo will find a careful analysis in the
corresponding articles of [1], and, may be most thoroughly, in the recent
Russian language monography [3].

2. The Renaissance man of Tuscany and the Swabian mystic

After the “classic work dealing with Galileo's life and scientific
achievements” [4], 1 enjoyed reading the more recent and lighthearted
“magnificent biography” (in the words of Peter Machamer [10]) [6] and
will try to share some of its flavor:

“Although Galileo was born in Pisa (in 1564), the hometown of his recalcitrant
mother, he prided himself on being a noble of Florence through his father,
Vincenzo Galilei, a musician and musical theorist”. (p. 2 of [6]). Or, the
eloquent characteristic from the Preface: “Galileo enjoyed such epithets as
“divine mathematician” and “Tuscan Archimedes,” and he spent the first half of
his career, from 1589 to 1610, as a professor of mathematics. ... For all that, he
was no more (or less!) a mathematician than he was a musician, artist, writer,
philosopher, or gadgeteer. His last disciple and first biographer, Vincenzo Viviani,
boasted that his master could compete with the best lutanists in Tuscany, advise
painters and poets on matters of artistic taste, and recite vast stretches of Petrarch,
Dante, and Ariosto by heart. But his great strength, Galileo said when negotiating
for a post at the Medici court in 1610, was philosophy, on which he had spent more

1 Attributed by John of Salisbury in 1159 to Bernard of Chartres of 12th century.

2 On the Shoulders of Giants, The Great Works of Physics and Astronomy, edited, with
commentary.

3. Whose central piece, The Watershed, is the first notable English language biography of

Kepler.



vears of study than he had months on mathematics... Galileo the patrician
humanist ... underwent a sort of epiphany under the impetus of the telescopic
discoveries he made at the age of 45. He had published very little, and nothing of
importance, up to that time. He had many good ideas, but held them back... When
he had armed himself with the telescope, however, he declared all he knew and
more. To the surprise of his colleagues and against their advice, he attacked
philosophers, theologians, and mathematicians, taunted the Jesuits, jousted with
everyone who contested his priority or his opinions. He became a knight errant,
quixotic and fearless, like one of the paladins in his favorite poem, Ariosto’s
Orlando furioso. This change in behavior, which won him a continually
lengthening list of enemies, made his disastrous collision with a pope who for many
years had been his friend and admirer intelligible and even inevitable”.

Kepler's biographies are much fewer (than Galileo's) and are mostly
based on [2]. From the introduction to the Dover edition of [2]: “Caspar
was eminently qualified to write the standard biography. Like Kepler himself,
Caspar was born in southern Germany, had been trained in both theology and

mathematics at Tiibingen”.

At the age of 25, Kepler (born in Weil der Stadt, "gate to the Black
Forest", in 1571) drew unflattering portraits of his parents and ancestors
comparing them with their horoscopes ([2] Sect. 1.3). He remembered,
though, how his mother showed him the great comet of 1577.
Matriculated at the University of Tiibingen in 1587, he was influenced by
Maestlin, his astronomy professor, who knew Copernican astronomy
well (his "1543 De revolutionibus is probably the most thoroughly
annotated copy extant" [5]). Leaving, against his will, the hope to
become a clergyman in Tiibingen, Kepler found his true calling as a
"theologiancosmologist". On the eve of publishing his first book, the
Mysterium cosmographicum of 1596, the first unabashedly Copernican
treatise since De revolutionibus itself, he wrote to his teacher (Maestlin):
“I wanted to become a theologian, for a long time I was restless. Now,
however, behold how through my effort God is being celebrated in
astronomy.” [5]. This work was for him the beginning of a big project
that included “Astronomia nova, Harmonices Mundi, and Epitome of Copernican
Astronomy” where his three famous laws are formulated. To quote [5]:
“Kepler’s scientific thought was characterized by his profound sense of order and
harmony, which was intimately linked with his theological view of God the

Creator. He saw in the visible universe the symbolic image of the Trinity.
Repeatedly, he stated that geometry and quantity are coeternal with God and that

mankind shares in them because man is created in the image of God’. Kepler
wrote prolifically, but his intensely personal cosmology was not very
appealing to the rationalists of the generations that followed. A much
greater audience awaited a more gifted polemicist, Galileo, who became
the persuasive purveyor of the new cosmology. “Kepler was an
astronomer’s astronomer”. It was the astronomers who recognized the
immense superiority of the “Tabulag Rudolphinae”.

The nature of Kepler's religious views and their unifying role in his work
were analysed by Holton [7]: From his earliest writing to his last, Kepler



maintained the direction and intensity of his religio-philosophical
interest... Next to the Lutheran God, revealed to him directly in the words
of the Bible, there stands the Pythagorean God, embodied in the
immediacy of the observable nature and in the mathematical harmonies
of the solar system whose design Kepler himself had traced — God
"whom in the contemplation of the universe I can grasp, as it were, with
my very hands." (letter to Baron Strahlendorf, October 1613). Or, in an
early letter to his teacher: "the belief in the creation of the world be
fortified through this external support, that the thought of the creator be
recognized in its nature ... Then man will at last measure the power of his
mind on the true scale, and will realize that God who founded everything
in the world according to the norm of quantity, also has endowed man
with a mind which can comprehend these norms. For as the eye for the
color, the ear for the musical sound, so is the mind of man created for the
perception not of any arbitrary entities, but rather of quantities; the mind
comprehends a thing the more correctly the closer the thing approaches
toward a pure quantity as its origin." (letter to Maestlin, April 1597) ...
Kepler saw ... the universe as a physical machine, ... as mathematical
harmony, and ... as central theological order. And this was the setting in
which conception of the universe led to specific results of crucial
importance.

3. Early period. First exchange. The 8-minutes error and the ellipses

The long neglected Galileo's "early period" (the first 45 years (!) of his
life) is important both for displaying his dept to teachers, predecessors
(such as Borro, [6], Sect. 2.3, Benedetti, [9], 140-165) and colleagues
and for revealing the difficulties he had to overcome on his road to the
law of inertia. To quote Hooper [1]: Classical mechanics is still taught by
referring new students to the core set of problems that had to be solved
by the original investigators like Descartes, Gassendi, Huygens, Wallis,
Wren, Hooke, and Newton, all following Galileo's original line of attack.
These problems include the analysis of motion on an inclined plane, the
motion of a pendulum, the action of a lever, the force of a spring or pull
in a rope, the result of collisions between impacting and moving bodies,
and so on. The difficulty with the law of inertia stems from the fact that it
is never valid on earth because of gravity which was only understood
later, in the work of Newton. Galileo analyzed projectile motion into two
component motions, the first horizontal and uniform, the other vertical
and accelerated. Galileo discussed the motions of bodies upon the
moving Earth and of planets around the Sun. He asked questions that led
his fellows and successors directly toward inertial mechanics and gave
them some of the essential tools to build it.

Galieo was teaching (in Pisa and then in Padua) Ptolemy, preferring
privately Copernicus as witnessed by a long letter of 1597 to his elder
Pisan friend Mazzoni ([6], The Copernican confession). A few months
later Galileo received from the hands of a personal messenger a copy of



young Kepler's Mysterium cosmographicum. Like many people who
receive unexpected books, Galileo thanked the author immediately so as
not to have to comment in detail. He had had time only to read the
preface, he said, from which he gathered that congratulations were in
order, not to the writer, but to the reader, for “having acquired such a
lover of truth as an ally in the search for truth.” Kepler had found some
choice things, which Galileo promised to study, “and that the more
willingly since 1 adopted Copernicus’ opinion many years ago, and
deduced from it the causes of many natural effects doubtless inexplicable
on the ordinary hypothesis. I’ve written out many reasons for it and many
responses to reasons against it, which I have not dared to publish as I've
been deterred by the fate of our master Copernicus. For although he has
gained immortal fame among a few, he has been ridiculed and derided by
countless others (for such is the number of fools). I would venture to
disclose my thoughts if there were more like you; but as there are not, |
will forbear.” Kepler tried to stiffen the backbone of his shy ally. “I was
very pleased to receive yours of 4 August, firstly because of friendship
begun with an Italian and secondly because of our agreement about
Copernican cosmology.” Mathematicians everywhere (Kepler continued)
side with Copernicus and calculate according to his principles. If we all
speak out together, people ignorant of mathematics will have to take our
word for it. “If I'm right, not many good mathematicians in Europe will
wish to differ from us; tanta vis est veritas, such is the power of truth. If
Italy is not a suitable place for publication, and if you encounter other
difficulties, perhaps Germany will grant us this freedom . . . Have faith,
Galileo, and go forth.” To this pep talk, and an appended request to make
a certain astronomical observation in the common cause, Galileo did not
respond at all.

A teacher at the Lutheran school in Graz (asked to teach Virgil, rhetoric
and arithmetic) young Kepler made his mark by issuing a calendar and
prognostication for 1595, which contained predictions of bitter cold,
peasant uprisings, and invasions by the Turks. (All were fulfilled, to the
great enhancement of his local reputation.) Meanwhile, just over a year
after his arrival in Graz, Kepler’s fertile imagination hit upon what he
believed to be the secret key to the universe. There were six known
planets at the time and there are exactly five regular polyhedrons
(Platonic solids: the tetrahedron, cube and octahedron, dodecahedron and
icosahedron). Kepler devised a scheme (that worked fairly well [5]) in
which each planet moves on a circle inscribed or superscribed around
corresponding Platonic solids. Although the principal idea of the
Mysterium cosmographicum was erroneous, Kepler established himself
as the first, and until Descartes the only, scientist to demand physical
explanations for celestial phenomena. Seldom in history has so wrong a
book been so seminal in the future course of science.



Providence kept helping Kepler as if against his will: By the fall of 1598
Catholic rulers in Graz started chasing away protestants. Being not
welcome at his Alma mater (in Tiibingen) he had to go to Prague where,
upon the death of his host, the great Danish astronomer Tycho Brahe
(1546-1601), he became imperial mathematician in the court of Rudolph
II. Luckily, he had been assigned (by Tycho) to study the orbit of Mars,
the planet with greatest eccentricity, which helped him liberate
astronomy from the two-thousand-year-old dogma of circular motion.
Remarkably, explaining the precise observations of Tycho was more
important to Kepler than apriory aesthetic ideas: “Divine Providence
granted us such a diligent observer in Tycho Brahe,” he wrote, “that his
observations convicted this Ptolemaic calculation of an error of 8’; it is
only right that we should accept God’s gift with a grateful mind.. . .
Because these 8’ could not be ignored, they along have led to a total
reformation of astronomy.” The first two laws were thus mastered
essentially already in Astronomia nova (1609) but the precise
formulation of all three planetary laws only appears in book V of his
Epitome astronomiae Copernicanae (1621). The puzzling fact that
Galileo never took seriously Kepler's ellipses is explained in [11] by his
aesthetic views: for Galileo the ellipsis is a deformed circle reminding
him the deformed human faces in the then becoming fashionable
mannerism paintings (an opinion also supported in Koyré's Attitude
esthétique et pensée scientifique, [9], pp. 275-288).

4. The Starry Messenger. Theories of tide

During his Paduan tenure Galileo befriended the enlightened Copernican
and influential Venetian Sarpi*. In the summer of 1609 a claim came to
Italy of Dutch spectacle makers to a gadget that made distant objects
appear near. One came into Sarpi’s hands in July 1609. Having examined
it, he could advise the Senate not to buy it from a traveling salesman who
had offered it, together with its “secret,” for 1,000 scudi. By then, August
1609, the secret was out. Sarpi’s knowledge of optics gave him
confidence that the gadget could easily be bettered, and his knowledge of
men assured him that Galileo was the one for the job. As Sarpi wrote to a
friend, The Dutch gadget became the Italian telescope through the efforts
of “the mathematician [Galileo] and others here [in Venice] not ignorant
of these arts.”’[6]. In December 1609 Galileo raised his best telescope,
then of 20x, to the sky, an exercise for which he was fully prepared (with
his firsthand knowledge of perspective among other things). Sometime
before 7 January 1610, when Galileo described his lunar discoveries to
Antonio de’ Medici, he noticed through his 20x telescope that Jupiter had
lined up along the ecliptic with three little stars. Galileo immediately
recognized a life chance for a real discovery. Even if a friend first saw

4 Paolo Sarpi (1552 — 1623) was an Italian historian, scientist, statesman, active on
behalf of the Venetian Republic during the period of its successful defiance of the papal
interdict (1605-1607).



the event, as the jealous successor of the Florentine in Padua had it [6],
Galileo alone was able to identify Jupiter's starlets as elements of a
miniature solar system. That took immense skill and application; or “the
carefulness and industry of a Florentine.” One can follow this care and
industry day by day in Galileo’s drawings of the changing configurations
of Jupiter and the starlets. Galileo’s account of his discoveries, rushed
into print early in March 1610 under the title Sidereus nuncius, included
the fanciful designation of Jupiter’s moons as Medici stars. Galileo's
discoveries were met with skepticism and mistrust, especially in his
native Italy; so in April 1610, he sent his book to Kepler in Prague,
requesting an opinion. Kepler's response was enthusiastic and generous.
Even before having observed Jupiter's moons himself, he starts his
message - Dissertatio with: "Whom does knowledge of such important
things allow to be silent?" ([2] Sect. III. 14, p. 192).

A few remarks are in order. - Galileo never mentioned his human debt to
friends and colleagues in Venice and Padua (neglecting to consider the
importance of the testimony of trustworthy Venetians, able to certify that
the discoveries announced were not optical illusions): he was
preoccupied with flattering his former pupil Cosimo II de' Medici while
negotiating best possible conditions for his tenure at the Tuscan court. --
He wrote the Starry message in Latin, as befitted to a scientific
discovery, Galileo's most important contribution to the field of
astronomy. (By contrast, his famous Dialogue Concerning the Two Chief
World Systems of 1632, a masterpiece of Italian prose, is a speculative
polemical exposé of 16th century Copernican physics that ignores newer
observations and theoretical development by Tycho Brache and Kepler).

It is interesting to compare the different approaches of Galileo and
Kepler to similar problems. When Kepler has to face optical observation
he studies the theory - in Astronomiae pars optica (1604), ... Dioptrice
(1611), founding on the way the geometric optics. Galileo is playing
instead with two lenses and soon produces an improved telescope. Kepler
is spending years searching for "the third law of planetary motion" - the
precise relation between the cubes of large semiaxes and tthe squares of
the corresponding periods. Galileo collects similar data for Jupiter's
satellites but does not look for a relation between them thus missing the
opportunity to be the first to discover the third law. For him
"mathematics” is the Archimedian geometry: he has no taste for analytic
and algebraic computaions.

Perhaps the most instructive example of a clash between Galileo's
smooth "rational thinking" and Kepler's "mysticism" is provided by their
different approaches to the theory of tides. In 1616 Galileo published (in
Italian) his Discorso on the topic. In his view, it provided The decisive
proof that the Earth moves [13], p. 224 (the idea having come to him in a
flash on one of his frequent trips from Padua to Venice in a large barge
whose bottom contained a certain amount of water). Kepler had the right



intuition that the tides are caused by the moon's attraction - a view
confirmed and further elaborated by Newton and Laplace of the next
generations. To quote [6], Sect. 7.2, p. 260: “Galileo’s prevailing
misjudgments as a natural philosopher come into view here. Neglecting physical
cause, he advanced his pendulum analogy, which was no more than a metaphor, as
an explanation. What is it that binds the earth and moon so strongly together that
they act as a single pendulum bob? Galileo liked the analogy all the more for this
weakness. In the paradoxical way he loved, it gave the moon a role in the drama of
the tides “without [its] having anything to do with oceans and with waters.” It also
allowed him to sidestep the hidden connection between the lunar motions and the
diurnal tides, and to rap Kepler, who, “though he had at his fingertips the motions
attributed to the earth . . . has nevertheless leant his assent to the moon’s dominion

over the waters”. In fact, Kepler has anticipated the law of universal
gravitation. He stated that gravity was a mutual tendency between
material bodies toward contact, so the earth draws a stone much more
than the stone draws the earth. Heavy bodies are attracted by the earth
not because it is the center of the universe, but simply because it contains
a lot of material, all of which attracts the heavy body. Kepler realized
that the tides were caused by the waters of the oceans being attracted by
the moon's gravitational pull. He wrote (in the Introduction to
Astronomia Nova): "If the earth ceased to attract the waters of the sea,
the seas would rise and flow into the moon..." and went on to add: "If the
attractive force of the moon reaches down to the earth, it follows that the
attractive force of the earth, all the more, extends to the moon and even
farther..." (We recommend the well documented emotional expossition
of Sects. 6.8-10, pp. 334-343, of Koestler's book [8] where these
quotations are put into context.) One should be also able to understand
why for Galileo the mutual attraction at a distance of celestial bodies
sounds like a magic. Even Newton has expressed his dissatisfaction in
his philosophical queries (if not in the Principia). Only with the advent
of general relativity one begins to understand gravitation as a local field
theory: a dynamical change of space-time geometry by moving bodies.

Quite apart from the theory of tides, this is a good place to illustrate why
does one need the insight of both Kepler and Galileo for the Newton
synthesis. It seems almost incredible, with hindsight, that Kepler could
have understood the gravitational force so well, and yet it did not
apparently occur to him that it might play a central role in determining
the orbital motions of the planets! The essential reason he failed to make
the connection was that he had no intuition for the inertial movement: he
believed the planets needed a constant pushing force, in the direction of
motion, to keep them going in their orbits. This was an ancient belief that
Galileo demolished in his discussions of projectiles in Discourses on the
Two New Sciences (1638). But albeit the Discourses resurrected some
work of his "early period" it was only published after Kepler's death
(1630). Galileo's insight about projectiles was then extended to the
planets by Newton.



5. Final years. Kepler's wine barrels and Galileo's Tuscan wine

When the deposed emperor Rudolph died in January 1612 Kepler went to
Linz as provincial mathematician, a post created specially for him.
Although his most creative period was laying behind him, his fourteen-
year sojourn in Linz eventually saw the production of his Harmonice
mundi and Epitome astronomiae Copernicanae and the preparation of the
Tabulae Rudolphinae. One bright spot in his Linz career was his second
marriage, to Susanna Reuttinger, a twenty-four-year-old orphan, on 30
October 1613. In an extraordinary letter to an unidentified nobleman,
Kepler details his slate of eleven candidates for marriage and explains
how God had led him back to number five who had evidently been
considered beneath him by his family and friends. The marriage was
successful, far happier than the first; but of their seven children, five died
in infancy or childhood. Likewise, only two of the five children of his
first marriage survived to adulthood.

That Kepler, engulfed in a sea of personal troubles, published no
astronomical works from 1612 through 1616 is not surprising. Yet he did
produce the Stereometria doliorum vinariorum (1615), which is
generally regarded as one of the significant works in the prehistory of the
calculus. Desiring to outfit his new household with the produce of a
particularly good wine harvest, Kepler installed some casks in his house.
When he discovered that the wine merchant measured only the diagonal
length of the barrels, ignoring their shape, Kepler set about computing
their actual volumes. Captivated by the task, he extended it to other
shapes, including the torus.

In his own eyes Kepler was a speculative physicist and cosmologist; to
his imperial employers he was a mathematician charged with completing
Tycho’s planetary tables. He spent most of his working years with this
task hanging as a burden as well as a challenge; ultimately it provided the
chief vehicle for the recognition of his astronomical accomplishments. In
excusing the long delay in publication, which finally took place in 1627,
he mentioned in the preface not only the difficulties of obtaining his
salary and of the wartime conditions but also ‘“the novelty of my
discoveries and the unexpected transfer of the whole of astronomy from
fictitious circles to natural causes, which were most profound to
investigate, difficult to explain, and difficult to calculate, since mine was
the first attempt.” Kepler realized that the improved accuracy of his
tables enabled him to predict a pair of remarkable transits of Mercury
and of Venus across the disk of the sun. These he announced in a small
pamphlet, De raris mirisque anni 1631 phenomenis (1629). Although he
did not live to see his predictions fulfilled, the Mercury transit was
observed by Pierre Gassendi in Paris on 7 November 1631.

The 58-year old Kepler died in Regensburg on November 15, 1630 while
traveling to collect his salary. He was buried in the Protestant cemetery;



the churchyard was completely demolished during the thirty years war.
Jacob Bartsch, who had married Kepler’s daughter Susanna in March
1630, became a faithful protector of the bereaved and penniless family.
He recorded the epitaph that Kepler himself has composed: I used to
measure the heavens, now I shall measure the shadows of the earth.

The final period of Galileo's life, starting with his Dialogue Concerning
the Two Chief World Systems, falls after Kepler's death. Picking himself
up from his humiliating posture before the cardinals and the gospels,
Galileo received permission to stay within the palace of the archbishop of
Siena, Ascanio Piccolomini, in anticipation of a return back home to
Arcetri after an absence of over a year. The six months that Galileo spent
in Siena at Piccolomini’s house and table revived his spirits”. He started a
new work on mechanics “full of many curious and useful ideas” -
resurging his youthful thoughts. Galileo was enjoying premium wine at
the archbishop’s table (not trying to determine the volume of the casks)
as can be surmised from the letters of his loving daughter Maria Celeste®:
“I pray that you continue [in good health] by governing yourself well
particularly with regard to the drinking that is so hurtful to you ...". Thus
Galileo, like Kepler, completes and publishes his ripest work
Mathematical Discourses Concerning Two New Sciences, which crowns
his oeuvre, during the last years of his life. It is a no small feat for the
embittered blind old man who has just lost his favorite child. The book
resumes the discussions of the three participants of the condemned
Dialogue. They no longer mention Copernicus but do praise "our
Academician" (i.e. Galileo himself) giving an occasion to the witty
Descartes (who never masters Galileo's law of free falling bodies - see
[3], Part II) to ironize: “[Galileo’s] way of writing in dialogues with three
persons who do nothing but praise and exalt his inventions in turn
certainly makes the most of his wares”.
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Temara Ha HacTosIIEeTO ece ca ABamata ydeHu ["amuneit (1564 — 1642) u
Kemnep (1571 — 1630) — texuute pa3OupaHus 3a CBETa, OTKPHUTHA,
3a01ya U KOHQIMKTH, a OCOOCHO TEXHUTE IOCIAHUS KbM HIIHUTE
nokosieHus. [IoHATHETO cpedHosexosue HE € WCTOPUYECKH YTBBPACHO,
HO YCJIOBHO C€ MpHeMa, Y€ TOBa € MHTEPBAIBT OT 5-TH 10 15-TH u naxe
no 17-tm Bek. Taka uye Kemnep m [Nanmneidt ca xuBelu Mo-CKOpO B
KbCHOTO CpEJIHOBEKOBHE, KOraTo Beu€ € HacThlWIa ernoxara Ha
Penecanca. ToBa e MHOro3HauurteneH (akT, Thbi KaTo TAXHOTO HAY4HO
TBOPUECTBO OTpa3siBa M CHIbPXKA KAKTO HAKOU TMPEAPA3ChAbLU H
3a0Myau OT TMeproja Ha CpPEJHOBEKOBHETO, Taka M eMOJIeMaTHUYHUTE
acmeKkTH Ha pPEHEecCaHCOBOTO MuMcieHe. VIMEeHHO B Ta3u CBETJIWHA
muanoctuTe Ha ['ammneit u Kerutep ca mocta 0OCTOWHO CHIIOCTaBEHH B
nekuuara Ha akaa. UBan Togopos.

Ot npyra crpaHa CIIOMEHATOTO B 3arjlaBUETO TOHSATHE ‘‘MOJEPHOCT’
(i “MozepHM3BbM’) CE€ CBBpP3BA C HAIIETO CHBPEMHUE U O3HA4aBa
TBOPUECKM CTWJI B H3KYCTBaTa W HAyKUTE, KOWTO 3HAYMTEIHO C€
OTJMYaBa OT TO3M Ha NPEIXOJHUTE €MOoXU. MOAEpHU3MBT Ha HAIIETO
CbBpPEMHUE C€ OTJIMYaBa C JMHAMU3bM, YHHUBEPCAIM3bM, KOHTAKTHOCT
MEX/y YYEHHUTE M IIHpOKaTa OOLIECTBEHOCT, MyOIMYHOCT (HO Hapen C
TOBAa CEKPETHOCT), COLMAlTHA, HWKOHOMHMYECKa U  IOJUTHYECKa
HACOYEHOCT U MHOTO JIPyTH.

OcHoOBHaTa 1LI€71 Ha HACTOAILETO €Ce € J1a U35ICHUM B KaKbB BUJ HIKOU OT
BB3MJIEAUTE U MOocTHXeHusiTa Ha ["anuneit u Kennep ca npemuHanu u ca
oW pa3BUTH B YCIOBUSATA HAa HAIIETO MOJAEPHUCTHMYHO ChbBpemue. A
Thil kaTo 3a ['anmneil ce 3Hae omie OT YYWIIMIHATA CKameWKa, TyK €
OTJIEJIEHO MAJIKO MOBEYE€ BHUMAHUE HA JUYHOCTTA U TBOPYECTBOTO Ha
Kemnep.



Ot TanuieeBHs] MNPHHIMI HA OTHOCUTEJHOCTTA TIpe3
Kjaacuyeckara Mexanuka Ha Hroron (1643 — 1727) no CTO n
OTO na Aiinmaiin (1879 — 1955)

[TepBon3Tounmk Ha AitHmaitHoBata CTO (1905) € oCHOBHUSAT 3aKOH Ha
MmexaHukara Ha ['anumneit — HIOTOH, U3BECTEH KaTO 3aKOH 32 MHEPLHUSTA.
AlHImaiH obade J0MbjiIBa TO3M 3aKOH C HSIKOU TBBPJE CHIIECTBEHU
MpeICTaBU KAaTO OTHOCHTETHOCT Ha €IHOBPEMEHHOCTTa H Ha
MPOCTPAHCTBEHOTO PpAa3CTOSIHUE, a ChIIO Taka C TocTyjara 3a
MOCTOSTHCTBOTO Ha CBETIMHHATAa CKOPOCT BBB BakyyM. Taka Hapenm ¢
dbyHIaMeHTamHaTa Hes 3a 3aBUCUMOCT Ha MPOCTPAHCTBEHHUTE U
BPEMEBUTE HHTEPBAIH OT CKOpOCTTa Ha ABMkeHneTo B CTO 3a mpbB mbT
ce MOosiBSiBa 3aBHCHUMOCTTa Ha MHEPTHAaTa mMaca Ha Tejlara OT TAXHaTa
eHeprusi.

OT ucropuyecka ¥ METOAOJOTHMYHA TJIEAHA TOYKA IOCTPOSIBAHETO Ha
CTO e npeamecTBaHO OT pel MUCICHHU €KCIIEPUMEHTH — HAITBJIHO B AyXa
Ha [anwieeBnTe MHCIEHM EKCIIEPUMEHTH C TNaJaly Teia. la3u
METOIOJIOTHS TPOJbJKaBa KOraro AMHINAWH CH TOCTaBsl 3ajadara Jia
00001 ["anuieeBrs MPUHIUI HA OTHOCUTEITHOCTTA MO TaKbB HAYMH, Ye
Jla ce BKJIIIOUM M YCKOPEHOTO ABMkeHue. OcBeH ToBa AMHINANH 3a1ara B
OCHOBaTa Ha CBOsiTa 0000IIIeHa TeOpHs MPUHIINIA 32 €KBUBAJIGHTHOCT Ha
WHEpTHATa M Tekara maca. Ch3/ajieHaTa 1Mo TO3M HAYMH 00Ia TEOpHs
Ha oTHocuTenHocTTa (1916) ommcBa NPOCTPaHCTBOTO, BPEMETO U
rpaBuTanuaTa. Bb3 OCHOBa Ha Ta3u TEOPHS Ca U3YUYEHU EMOXAHO Ba)KHU
poOJIeMH, CBBP3aHU ChC CTpOEkKa M €BOJOIMsITa Ha Beenenara.

l'aguiaen — yHuBepcaau3bM M eMIMPHU3bM Ha HM3CJIEABAHETO,

MOJACPHOCT HA HAYYCH CTUI U COMUAIHO ITOBCACHUC
“Fanuneil e Hall-6eaUKUAM OM Cb30amenume Ha MOOepHama Hayka”.
Bweprpana Prcen (Bv3xoowvm Ha Haykama)

B crarusta 3a memooa na meopemuunama ¢uzuxa (1933) AliHmaix
JaBa  JJAKOHWYHA, HO TOAYEPTaHO OTpUIATEIIHA OICHKa Ha
Ch3epLATETHUS METO/ B HayKaTa (OYEeBHIHO, UMAaWKH TpeJ BUI METOJa
Ha Apuctoren). Toi nume: “uszeooume, noayueHu ¢ yucmo J102udecKu
cpedcmea, npu cpasHasaue ¢ 0elucmeumenHocmma, ce OKa3eam cb8cem
npasnu. lanuneti e ocv3naean mosa u 20 € GHYWIABAL HA YUeHume.
3amosa mou e bawa Ha cvepemenHama @usuka U GaKmMmuyecku Ha
ecmecmeosuanuemo u30ouo” [1].

AWHIAWH HEJABYCMHCICHO W3ThKBa, dYe [amunmedt nelcTBUTEIHO
IIPUCBCTBA B cbBpeMueTo Ha XX Bek. [loka3arencTBo 3a TOBAa € KaKTO
YHUBEPCAITHOCTTa Ha HETOBUTE H3CIICJIBAHMSI Taka U OTPOMHHSIT Opou
Ch3JaJCHU OT HEro ypelau 3a €KCIEPUMEHTHpPAHE, a ChIIO0 OCTPOYMHO
MOCTAaBCHUTE MHCJICHU EKCIIEPUMEHTH. A caraTa Ha KOH(DJIUKTHUTE MY
OTHOUIEHUSI C LIbPKBATa CaMO IOBHILIABA CTOMHOCTTAa Ha TE€3U HETOBU
MMOCTIDKEHMUS.



C usanata cu nuuHOCT ["anueit n3passBa MOJEPHOCTTA HAa CBOETO BpEME.
ToBa e mpencraBeHO MHOIO KapTUHHO B muecata Ha beproar bpexrt
“Kusomvm na [Ianunei” (1938). B mocraHoBkara Ha MOCKOBCKHS
Teamvp na Taecanka mpe3 1970-te roguHu o0pa3bT Ha [amuneit e
BBIUIBTEH OT mnpouyTtuss Oapna Broanumup Bucouku karo enuH
JUHAMHYEH, IIYMEH, ABbP3bK M OE3KOMIIPOMHCEH HYOBEK Ha HayKara,
U3LII0 OTAAJIeUeH OT oOpas3a Ha CBETell.

OTe/J HUK B HAyKaTa
“Humo beonocmma, numo nepasoupanemo Ha cb8pemeHHuyume,
mezHewo Hao yeaus My JHCU8OmM U HA0 pabomama my,
He ca Moz 0a CLOMSIM He208ust 0YX™.
Anbept AtiHmaiH [2]

Hemcxkust yaen Moxan Kertep (1571 — 1630), xaTo de 11 1O PHUIIABKA
Ha cpadara, ocTaBa MHOTO IIBJITO BpeMe B CSHKAaTa Ha CBOS MMEHUT
CchBpeMeHHUK ['anmunei. J[BamaTta ydyeHHM ca ce MO3HaBalIM, HO TEXHUTE
OTHOIIIGHUSI SIPKO WIIOCTPUPAT TPYAHATA CHBMECTUMOCT MEXIY
MOJICPHUCTUYHHUS 1O CBOA Xapakrtep [ammneit um (mo mgymure Ha
Aitnmann [2]) “ycamomenus, om Huxoco He NOONOMOZHAM U He
pazopar” Kemep. Kato 4de nu Toi He € B e€lHA JIOJKA C HUTO €IHO
CHhBPEMHUE — HUTO ChC CBOETO, HUTO C HAIIIETO.

[IpyunHuTE 32 TOBa Ca MHOTO M T€ HE Ca CaMO B HETOBHS TOpI U
HE3aBHCHUM XapakTep, HO M B CKIOHHOCTTa My KbM MHCTUIIU3BM, KBM
MUTaropeicTBOTO B MaTeMaTHKaTa M KbM PEIUTHO3HHUTE 00pasu,
CBBbp3aHH C XapMOHHUsTA HA CBETa, CBETaTa TpouIla u ap. Taka HampumMep
B CbUMHEHUETO cU Xapmonus na ceema Kemnep nuuue: “/ eomempusama e
camuam 602 (3auomo uma au Hewo, koemo 0a e 8 boe u da He e 602?) u
MY Cayacu Kamo nvpeoodpas (K.M.; T.e. apXETHUI) NpU CbMEopeHUemo Ha
ceema. 3aedHo ¢ 60dcusi 0bpaz ceomempusama NPOHUKEA 8 Xopama u ce
8b3NpUEMA OM MAX HE CAMO C NOMOWMA HA ouume”.

I'opHuAT LUTaT € MpuUBEAEH B 3a0€JEKUTETHOTO ChbUMHEHUE ‘‘Bausanue
Ha  npeocmaeume  3a  apxemun — 8vpxy  opmupamemo  Ha
npupooonayunume meopuu y Kennep” [3] (1952) na uzBecTHus (UMK
teopetuk Bondranr [Maynu (1900 — 1958) — oTkpuBaTensT Ha NpUHIIMIIA
Ha 3a0panara (HoOemnoBa Harpaga 1945), ma CPT Tteopemara 3a
CUMETpHSTA Ha €JIEMEHTApHUTE YaCTHIIM U MHOTO Jipyru [4]. M3BecTHO
e, ue Kerutep e Oun xymup Ha [laynu. Bp3HuKBa BEIPOCHT: KaKBO 00IIO
e Moxken na uMma [laynu, mpOCHOBYTHST PAlMOHATUCT M CKENTHK, C
MUCTUYHO-pENUTuo3HO HacTpoeHus: Kermiep? U omie nmo-TpyaeH BbIpocC:
[0 KaKbB HAUYMH CHMBOJIMKAaTa Ha CBeTaTa TPOHUIA U HA C6emoeHaAma
xapmonusi € noBena Kemnep 10 OTKpUBaHETO Ha TpUTE 3aKOHA 3a
JBU)KEHHMETO Ha riaHeTute B CibHUeBata cuctema’? OTroBOpUTE Ha TE3U
(n mpyru) BBOPOCH Ca AJIEHU B LIUTUPAHOTO ChuMHEHHE Ha [laynu. A
MIpea TOBA APYT U3BECTEH (PU3HMK TEOPETHK, ApHOJI 3oMepde, muiie
B cBOA ctatus oT 1925 ronuna: “Kennep e 6un Apvk npusvbpi#CeHuKx Ha
MUCTMUKAMA HA YUCIAMA, HA C8eMAAma MUCMUKA NO KPACUBUS U3PA3 HA



Xepman Baun”. N mnocne 3omepdenn mnoscHsBa: “Mucmuxama Ha
Kennep, pasboupa ce, He e 6 cmucvia Ha acmporocuuHume,
MemaguzuyHume u CNUPUMUCMKUmMe yeledenus Ha Haulemo epeme, a e
3a npupoOHUmMe 3aKOHU U 3a mAXHama 000cHo8Ka”[5].

Kenuiep n apxetunsT

Uscnensanero Ha [laynu BbpXy posiATa Ha MO3HABATEIHUS MPOLIEC, TAKa
KakTo ro e cxpaman Keruep, ce cbbpka B IIUTHPAHUS TOPE HETOB TPYH
[3]. Ta3u myOnukanus BB3HUKBA IPH TACHOTO CHTPYAHUYECTBO Ha
[Taynu ¢ u3BectHusa mBeinapcku ncuxuarsp Kapn I'ycras FOur (1875 —
1961), ch3nmaren Ha T.HAP. OBAOOYUHHA NCUXONO2US, B KOSTO IIEHTpaIHA
poJist urpae uaesTa 3a apxerurna [4].

[Tonsituero apxemun (OT TPBUKU “nvpeoobpas’, “npaobpas™) ce
MOSBSIBA B ChUMHEHMS Ha XPUCTUSHCKUS Puiiocod u 60rocioB ABrycTuH
(354 — 430), Ho He e sAcHo ganu Kemep ro e ycsows ot Hero. Cnopen
[Taynu apxetunsT € “nodpedxcoawy onepamop, anpuopHo ycioue Ha
nosHawuemo, noszwaeamenen urncmunkm’. FOHr neduHupa apxeruna
KaTo ‘“‘cvOvbpoicanue HaA KOJNEKMUBHOMO HEeCb3HABAHO’, KOETO ce €
¢dopMupano B MPOABIDKEHHE Ha XWISAOJETUS INpPU EBONIOLMATA Ha
KUBOTUHCKHWTE BHJOBE M 4YOBeKa. ToBa € “akaysanna, HO cmuciena
6pb3Ka” MEXAY MaTepHaqHd M TCUXUYHU CHOUTHS, BPB3KA MEXKIY
CETHBHOTO BB3IMPUATHE HA BHHIIHUTE OOCKTH U BHTPEIIHUTE MpaolOpas3u

[4].

Camusar Keruep pasriexna apxeTuria KaTo “‘yel HA NO3HABAMENHUS
npoyec”. Tlaynu mocoua, ye Keruep ce e yOeaun BBB BEpHOCTTa Ha
KonepHukoBara XenwoOlEHTpUYHA CHUCTEMa HE OT pe3yiaTaTa Ha
OT/ICTHUTE ACTPOHOMUYHHU HAOIIOJEHUsS, a OT ‘cbomeemcmeuemo’” Ha
Ta3u KapTUHA C apXeTuNa, YMMTO CUMBOJ € XapMOHMSITAa Ha CBeTara
Tpounia. IMEHHO ChOTBETCTBUETO C apXE€THUIIa Ch3/laBa OHOBA “‘Yy8CMaEo
Ha padocm u wacmue”’, koero Kemnep Hapuua “xapmonus” (4 KOETO,
Oux m100aBwWII, TPEIU3BUKBA THPKECTBYBAIIIOTO Bb3KIIUIIAaHUE “espuxa!”).

3a HAKOM AKTYaJlHM apXeTHUIIOBe B HAIIeTO ChbBpPeMHe IHCa B €IHO
MHOTO 33bJ00YEHO U3CIIeIBaHEe W3BECTHHUAT PYCKH MaTeMaTtuk V3pawn
MoiiceeBuu I'endana (1913 — 2009). Cratusra my “/ea apxemuna 6
ncuxonoeusima Ha yoeeka® € TyOIuMKyBaHa B crucaHue Nonlinear
Science Today (1991), a ckopo ciex ToBa NIpeBOABT U € MyOJIMKYyBaH B
Hamero du3mko-mareMaThuecko crucanue [6] [*Moxkem camo na
ChKalsBaMe 3a 3arybara Ha TOBa TOJKOBA CHIBPIKATEIHO CIHCAHUE.
OmnacsiBam ce, 4ye ChIIaTa y4acT MOXKE Jla CIIOJIETH W CIHCAHHUETO Ha
Cwro3a Ha (usunure B briarapus CBeThT Ha pU3MKaTa].

Crartusita Ha ['endann aHanu3upa ChIbPKAHUETO M MEPCIEKTHBUTE Ha
JBa ABIOOKO BrpaJicHM B TMOACH3HAHMETO HA YOBEKA apxeTumna —
pasyMHocTTa MW MbapoctTa. Cien KaTo H3ACHABA TEXHUS CMUCHI,
aBTOPBT M3Jara Te3ara CH, Y€ B MaTeMaTUKaTa ca Hajule M JBaTa
apxetuna. CThIBallKM Ha Ta3W IOCTAHOBKA TOHM MpaBU 3aTbJIOOYEH



aHaJlM3 Ha CBbCTABHUTE €JIEMCHTH HA JBaTa apxeThrna W IpaBu
3a0€JIe)KUTEIHU TI0 CBOsI 00XBAT MPOTHO3M, OTHACSIIIN CE /10 €BOJIOLUATA
Ha YOBEIIKOTO OOIIECTBO W Ha caMHs YOBEK, 10 MNpoOJIeMUTe Ha
raobanu3anmsaTa, HEOOXOAMMOCTTAa OT aJeKBaTeH €3WK B  Is1jara
ChBpPEMEHHA KYyJTypa M KOHKPETHO B MaTeMaTHKaTa, 3a CTPYKTypHUS
MOJIXOJT ¥ CHHEPTHUATA B )KHUBUTE CUCTEMH.

Taka KeruiepoBoTo cxBalaHe 3a eBpUCTHYHATA POJISl HA apXETUIIOBETE
HaMUpa KOHKPETHA peaju3alus B HAIIETO ChbBPEMHE, KOETO MOBEYE OT
BCSAKOTA CE HYXKJae OT BApHA MPOTHO3a U JUArHO3a.

Kenuiep n kBazukpucraaure

Kemnep He e 6un mozmepHuct. MHaue He Ou cu “2ybun epememo” ¢
M3yYaBAHETO Ha IIECTOBI'BIHU CHEXXMHKM M Ha MYEeNHU nmutu [7], a
BEPOSATHO OM MPOABIDKUA OT 3akoHMTe Ha CibHYEBAaTa CUCTEMa KbM
3aKOHA 3a rpaBUTALMATA. BBB BCEKU Cilyyall TOHM CUTYPHO € 3HAel, 4e
Huto [amwied, HUTO HO-KbCHO HIOTOH OM WH30CTAaBUI CBOUTE
aCTPOHOMMYHM M3CJIEBaHU 3a 1a ThPCH IPUYMHATA LIBETOBETE Ja UMAT
[0 TeT JIMCTeHLA WIM Kak OT ‘“Ooocecmeenama nponopyus” Ha
®dubonaun (1180 — 1240) Bb3HUKBaT [lmaTOHOBUTE Tena JAOJACKACAbD U
ukocaenbp. BoneH or cBoute n3cnenBaHus Ha CUMETPHATA B IPUPOAATA,
Kemnep (B Mysterium Cosmographicum, 1596 roauna) omnuTtBa C
nomMolTa Ha IlmaToHOBUTE Tena Ja HAMEpPU 3aKOHA 3a Pa3CTOSHUATA HA
wiaHeture oT CibHIETO). A MO-KbCHO H3CIIEABA MaTEMaTHYECKU
(Harmonices Mundi, 1619 roguna) 3ama4ara 3a IDTBTHO HapKeTHpaHE
(moKpHuBaHE Ha MOBBPXHOCTU C PA3IUYHU MHOTOBI'BJIHHU IUIOUKH O€3
IIPa3HUHU U 3aCTHIIBAHUA).

N3munaBar noBeye oT yeTupu crosietus u npe3 1943 roguna B pasrapa
Ha BOMHAaTa HaMUpPALIUAT C€ B EMHrpalMs Cb3JaTe]l Ha BBJIHOBATa
Mexanuka EpBun lllprogunrep usHacs B JBONMH Kypce JEKIHUU BBPXY
(¢u3MYECKUTE AacTeKTH Ha JKMBOTA. TOH MOcouBa, 4e Ha HAM-HUCKO
CTPYKTYPHO HUBO O€3)KM3HEHHAT KaMEHEH KbC € arperar OT KPUCTAaIH C
MEPUOIMYHO TMOBTAPSIIM C€ €IHU M CBIIU CTPYKTYpHU eneMeHTUu. OT
JIpyra CTpaHa B OpraHMYHaTa MOJIEKyJa BCsSKa Ipyla aTOMHU uIpae
WHJUBUJyalHa POJs, pa3jidyHa OT pOJsiTa Ha JAPYrUTe aroMu. TakbB
arperar OT aTOMH C YHHUKaJHa M HENEepUOAMYHA IOJPEIAECHOCT
[llppoguurep Hapuuya anepuogWyYeH KpHUCTal (MO-KbCHO HapeudeH
kBasukpucTan). Herosara uzes e, 4ye reHbT WIK JaXe LsiIa XpOMO30MHa
HUIIIKA MPEACTABIsIBA allePUOUYHO TBBPIO TS0 [8].

ToBa cMeno HpeAnoyoKeHHEe HM HANlOMHS H3cienBaHusTa Ha Kermiep
BbPXY cuMeTpusATa Ha IlnmaroHoBuTe Tesna M BBPXY mpobiema 3a
napkerupanero. Cnenpaiiku uaeure Ha Kemnep Ilpronunrep o6o6masa
CXBAaIllaHETO 3a KpHUCTala KaTo IEPUOJUYHO TOBTOPEHHE Ha e/Ha
CTPYKTYpHA €IUHHUIIA JI0 UJeATA 32 OaleueH nopsaovK. JIOKaTo KpUCTATBT
UMa TPaHCIALMOHHA CUMETPHs, KBa3HMKPUCTAIBT HJAMA TPAHCIAIMOHHA
CHUMETpPHs, HO IIbK MMa OCH Ha POTAllMOHHA CUMETPHs OT 5-TH (a ChILO



ot 8-u, 10-u u 12-u) nopsabK, KOUTO JUNCBAT B Kpuctanute [9]. Tosa
pa3Kkpu MHTpUTYBaIIaTa MEePCIeKTHBA J1a ce pa3depe Kak B mpuUpojaTa e
OCBIIIECTBEH NMPEXOIBT OT HEXHMBA KbM KMBa MaTepus. Tyk BaxHa pois
MOJKE J1a M3Urpae CTPOSKbT Ha BUpycute. M3BecTHO €, 4e B 3aBUCUMOCT
OT BBHIIHHUTE YCJIOBHUS BHUPYCHT MOXKE Jia NMPEJACTaBIsABA KPUCTAJ HIIU
KBa3WKPHUCTAJ, T.€. CHOTBETHO Jla MMa IOBEICHUETO HA HEXXHMBA WIIU
KHUBa MaTepHsl.

Jlanu monepHocTTa Ha 21-M Bek HAMa Ja HU u3Bede oT KemepoBure
CHEKMHKH JI0 OTTOBOpa Ha (PyHIaMEHTATHUs BBIPOC KaK CE € 3apOaHi
XKUBOTHT BbB Beenenara? To3u oTroBop MoXke Ja ce Kpue, 1o ujaesTa Ha
[Taynu, B KemnepoBusi apxerun 3a “oeredarnama cumempusi’ MEXIY
pasyma u mpupojiata.

3akiaueHue

Konkoro mo-3aapn00o4eHo wu3yyaBamMe TBOPYECKOTO MPHUCHCTBUE Ha
Kemnep u anuiieli B HaleTo chbBpeMHe, TOJKOBA MOBEUE Ce yOSKIaBaMe
KOJKO mpaB € 0wy Xeren Korato € Kasall, 4e JIBUYKEHHETO B HayKaTa
Halpe € BpblIaHe Ha3aJl KbM OCHOBUTE.
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Abstract. Distance measurement is a human practice from an
antiquity. There are many different methods (direct, and
indirect). Access to the measuring area is needed for direct
method. Indirect methods will be discussed in this work only.
The area that is out of the reach has been measured by
trigonometrical method. Thales described this method for the
first time in sixth century before Christ. He described how to
calculate the remoteness of the ship from the seaside and

g determination of the altitude of pyramids in Egypt. Because
some Bulgarian sources show different value, measuring units and their
transformation have been used in this work to evaluate circumference of the Earth.

Key words: Methods, Measuring, Distances, History

1. YBoa

Meroaute 3a U3MEpBaHE Ha PA3CTOSHMS UMAT XWIsI0JIeTHA uctopus. Te
ca Hal-pa3IMyHU M ce JENAT Ha Mpeku W Hempeku. [Ipekute metoau
M3MCKBAT HAJMYMETO Ha JOCTHII JO W3MEpBaHaTa TEpPUTOpHUs. 3a Hac
MpEACTABISIBAT HMHTEPEC HenpekuTe MeTtoau. Mcropuuecku ca ce
MIPOMEHSUIM HE CaMO METO/IUTE 32 U3MEpPBAaHE, HO U MEPHUTE €IUHUIIM 32
pascrostaue. [IpuHIMMHO Te MoraT Aa ObJaT pas3leleHd Ha BIVIOBU U
METpUYHU. MEpHHUTE €AMHHMIM U MPEBPBIIAHETO UM Ca U3MOJI3BAHU B
Ta3u paboTa 3a CpaBHABAHE W OIIGHKA HA PAa3IMYHUTE CTOMHOCTH 3a
OOMKOJIKaTa Ha 3eMsTa, KOUTO Ce CpellaT B CPeTHOBEKOBHATA OBJTrapcKa
auTeparypa.

2. Hoan Ex3apx

TToBO/ 3a HACTOSIIOTO HM3CNeABaHe e TekcT Ha Moan Ex3apx, mucaH B
kpasg Ha 9 u Hauanoro Ha 10 Bek. Moan Ek3apx e BHCII OBIrapcku
nyxoBHUK OT IIpecnaBckara kHM>XOBHA 11Kona [1]. JIBe oT chumHeHusITa
MY CBABPKAT TEKCTOBE MO (pu3uKa, acTpoHOMUs U MeauiuHa. [IspBoTo,
HapeueHo ‘“‘Hebeca” (~ 893 roauHa), € MpeBOJ OT TPBLKH Ha
ChUMHEHUETO “M360p Ha 3HaHUemo” Ha BU3aHTUHCKHS OOTOCIIOB Moan
Hamackuna (~650 — 754) [2]. Hoan Ek3apx mpeBexna MONOBHHATA OT



Hero, T.e. 48 TyaBu KaTo ro Hapuya “boeocnosue”. Y TBBPACHOTO IHEC Ha
Obarapcku 3arnasue “Hebeca” niBa OT HayaJlHaTa IJ1aBa Ha MPEBOJA.

B “Ilponoza” xbM Hero Moan Exzapx muie, de Tps6Ba 1a ce IpeBekaa
Mo CMHUCHJI. 3a ce0e CU TOW MUIle JOCTa CAMOKPUTHYHO ‘‘uckax mmozo
nvmu 0a onumam 0a npeee()a noJjiesrume y4umeiCKU pas;iACHeHUs HA ClaeiaHCKU
E€3UK ... Kamo UMuHaxa HAKOJIIKO ZOC)UHU, OOCMOUHUAN YOBEK uepHopusey ﬂyKC
[6pat Ha kHs3 Bopuc, cun Ha Obarapckus xaH [Ipecsn (836 — 889)] nacmos
I’lp@() MEHe, Kozamo as omuoox Ha nocewenue npu Heeo, noBesABalKu Mu U
Monetiku 0a npeseda yuumenckume pasacnenus’ |3].

BbB BTOpOTO 3amazeHo cwhumHeHue ‘‘Illecmoones” [4] Woan Ek3zapx
MOAYEpTaBa, Y€ ‘“‘nabniodenusma He ca OOCMAMBYHU 3a Oocmuzane 00
ucmunama. Heobxooumu ca Owvaboxu paszcvocoenus u npecmamanus’ . TOH
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MHUIIE, ue CIbHYEMO e MHOLOKDANHO NO-20SIMO OM CAMAmMa 3eMs, d 3eMHOMO Kbabo e
0ga nvmu no-econamo om aynama. Obuxoikama na zemama e 252 000 cmaous, a weunuam

Ouamemuvp e noseue om 80 000 cmadus’” . ﬁoaH Ek3apx nmaBa 3a pa3zmepure Ha
3emaTa croiHOCTUTE, M3uncieHn oT Epartocren mpe3 III wmm II Bex
np.H.e. TakmBa nanHu smncear y Bacunmii Benuku u Cesepuan
I'aBancku [5, c. 27].

3. Craamit

Nmero Ha MepHara eIMHUIA, KOSTO Hoan Ek3apx usnon3Ba ujaBa oT
aymara CTaauoH (stadion), KAKbBTO € M TEPMUHBT HA AHIJIMICKU €3UK.
Enununara craguii e paBHa Ha oOukojkara Ha crtaguoHa. Cropen
Xepoaotr enuH ctaauii € paBeH Ha 600 rpbiku cThnku. C TedeHHe Ha
BpEMETO IhJDKMHATA Ha CThIKaTa ce € mnpomeHsya. Mma HAKOJIKO
eIMHULHN 3a “‘cmaoui” [6].

Hazpanue [bixuna (~) Onucanue
[lemexonen 157 m -
Onumnuiicku 176 m 600 x 294 mm
Uranmmiicku 185 ™M 600 x 308 MM
Basunoncku 196 m 600 x 327 mm
DUHUKUICKU 209 m 600 x 349 MM

Jlo XV Bek Hail-IIMPOKO IpueTaTta CTOMHOCT 32 OOMKOJIKaTa Ha 3eMATa €
180 000 cranus, monydeHa ot [locunonuii u mpuera ot IlTonemeit mpes
2 Bek OT H.e. Tg e 3HAUUTEITHO II0-HETOYHA OT CTOMHOCTTA, JaJicHA B
Illecronuena Ha Moan Ex3apx.

Bun na cragus | Ibsaxuna Ha cragus | Cragmii x 252,000 | IlpouenTHO pasiuyne

ONMMIIHHACKA 176.4 m 44 452,8 km +10.9%
Wranuiicku 184.8 m 46 569,6 km +16.2%
Basunoncku 196.1 m 49 417,2 km +23.3%
DUHUKHICKU 209.2 m 52 718,4 km +31.5%

AKO H34YHCIIEHHATA CE€ HAmNpaBsAT NpU rojiemMuHa Ha 1 craguil = 185
MeTpa, TO Cce MoJlyyaBa B CbBPEMEHHH €JMHULIM 32 AUaMeThpa Ha 3eMsTa
80 000 cranusa = 14 784 km u obukonkara Ha ekBaropa 252 000 craaus



= 46 569,6 kM. Tsaxnata TOoyHOCT € MHOro no6pa. ChBpeMEHHHUTE
CTOWHOCTH 3a JMaMeThpa Ha 3eMsTa M OOHMKOJIKATa i ca ChOTBETHO
12 745 km u 40 075 kM, KO€TO O3HauYaBa, ye rpemkara Ha Eparocten e
camo 16%” [5, c. 27].

4. TpuronoMmeTpuieH MeTo]

Enun Henpsik MeTo o KOMTO c€ U3UMCIABAT HEAOCTHIIHUTE PAa3CTOSHUE
€ TPUTOHOMETPUYHHAT. Toil e onucan 3a npbB MbT OT Tanec (624 — 547
rogvHa mp.H.e.) [7]. MeToabT 3a M3YUCISIBaHE Ha Pa3CTOSHHETO OT
Kopab mo Opera. JIBama HaOdrojaTeNnd, KOMTO CE€ HaMHpaT Ha Opera
M3MepBaT pa3cTosiHueTo noMmexay cu (L) m bprimre mexay Opera u
kopaba (A u B). TwpceHoro pascrosuue D e BuHcoumHaTa Ha
paBHOOeapenus TpubrbiaHuk D = L/(1/tg A + 1/tg B). Upe3 nero Tanec
npecMsiTa U BUCOYrHaTa Ha nupamuaute B Eruner [8].

S. HebecHa cdepa

Envn 3amazeH ypen, 3a omnpezeisiHe IOJIOKEHUETO Ha OTJaJIedeHU
obextn e HebecHata cdepa. Ts mpenacrasnsBa cepuyHa Kapra Ha
cb3Be3auaTa. CmsAra ce, 4e € cb3naieH npe3 4 BeH mp.H.e. B Kurail.
HebGecnara cdepa e npeaiecTBeHUK Ha apMuiiapHata cdepa [7].

‘i\c 5
A Zﬁ) 5

Hebecna cpepa Moaéﬁ Cmoxxonm (1585) Paazvm na Iopmyeanu
¢ apmunapHa cepa
6. Apmunapua cgepa

ApmunapHata cdepa € Mojen, KOMTO AEMOHCTpHUpA JBHKEHHETO Ha
3BE3/IUTE U IUIAHETUTE OKOJIO 3eMATa. ApMHiapHarTa cepa ce CbCTOH OT
MHOXECTBO C(EpUYHHM pPAMKM B LEHTbpAa Ha KOUTO € 3eMsATa WU
capHueTo. Xunapx (190 — 120 ronuna nip.H.e.) nuue, ye Epatocten (276
— 124 ronuna mp.H.e.) € n300peTui1 apMuIapHarta cdepa.

s

7. ActpoJiadus

NHCTpYMEHTHT, C KOWTO ce HM3MEpBa Pa3CTOSIHUETO A0 HEJAOCThIHU
o0exkTH ce Hapuuya acTposabusa. Ts mpeacTaBisBa IPOEKIUS Ha
HeOecHaTta cdepa BbpPXYy paBHMHA W CIYXKH 32 aCTPOHOMHUYECKH U
TpHaHTynayHu u3MepBaHus. Cmsrta ce, 4e e u3o0pereHa oT AIOJOHUYC
ot Ilepra mexay 220 u 150 roguna np.H.e. ACTposadbusiTa ce U3IoJI3Ba
3a U3MEepBaHE BUCOUYMHATA HA 3BE3AMTE U IUIAHETUTE HaJ XOPU30HTA U 3a



ompenensiHe Ha reorpadckara IIMpUHA HA cymiata. YpeabT € Oui
HEeyZ00€eH 3a MbTelIecTBUA. 3aToBa Mpe3 15 Bek MopTyrajacku Maicropu
Ch3/1aJI1 MOpCKaTa acTposaalusl.

8. 3akarouenue

AKoO mpuemMeM, 4e pa3InYHUTe CTOMHOCTH 32 OOMKOJIKaTa Ha eKBaTopa ce
IBbJDKAT KAaKTO Ha pasjidkata B TrojJeMUHaTa Ha MEpHATa €IWHULA
(cTamwmif), Taka ¥ Ha €CTECTBEHU re0U3UYHU TIPOIECH, TO OMXME MOTJIU
Jla U3Ka)XKeM XHUIOoTe3aTa, Y€ MOBbPXHOCTTA Ha 3eMsATa Ce € MU3MEHsIa C
BPEMETO BbB BEPTUKAIIHO HANPABJICHHUE C MIOCTOSTHHA CKOPOCT.
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