O nukTorpammax B Buje Kpyros Ha noJsx 2020 roaa.
B.A. JIekoMues.

B nopsinke nponomxeHus paciiu@poBKU MOCIAHUIN MPOJIBUHYTON IUBUIU3AINH, KOTOpast
PEryJsIpHO MOCHIIAET HaM CBOM COOOLICHHS B BUAE KPYTrOB Ha MOJISIX, IPUBOXKY CBOM BapUaHTHI
pacmdpoBaHHbIX coobmienuit 3a 2020 rox. [lepsas mukrorpamma 2020 roaa mosiBUiIach

26.05.2020 rona.

B3pblB HEMTPOHHOrO AApPa HebEeCcHOro Tena Co CMeLLLEHHbIM LLIEHTPOM TAXKECTHU.
MaKcMMmanbHbI NOTOK 3Heprum byaeT HanpasaeH B NPOTUBOMNOJIOXKHYIO CTOPOHY OT CMELLLEHHOrO
LeHTpa. Bo3amoxKHO, Ham coobLatoT 06 0pUeHTUPOBOYHBIX CPOKAX Hayasa 3Toro npouecca. 310
npumepHo 19 mecsues, T.e. eCAuM 3TO KacaeTca Hawero CosHua, TO 3To rae-To okTAbpb 2021 roaa.
CnepyeT OTMETUTb, YTO B HAaCTOALLMN MOMEHT CMELLLEHNE HEMTPOHHOTO A4Pa BbI3BaHO PACMO/IOKEHMEM
n KOnutepa n CatypHa mexay LeHTpom Hawel ManakTnkm u ConHuem. B3pblB HEMTPOHHOTO A4pa
BO3MOXHO ByAeT cBA3aH ¢ cxkatem CosiHLa, KOTOPOe CBA3aHO C MUHMMAJIbHOW CO/THEYHOM
aKTMBHOCTbIO B 3TOM rogy W3-3a 3KPaHMPOBKM NOTOKOB SHEPTMM B BUAE YACTUL, BbICOKOM SHEPrun ot
ueHTpa MNanakTMKM marHntHoimu nonamm KOnutepa n CatypHa. Cxkatne ConHLa NPUBOAUT K YBENNYEHUIO
WHTEHCMBHOCTM NPOTEKAHUA AAEPHbIX peakumuii B Hegpax ConHua. YTo B KOHEYHOM CTaaumn MOXKET
BbI3BaTb B3PbIB HEMTPOHHOIO Aaapa. Co BceMu BbITEKAOLWMMM NocneacTeuamu. Ha cneaytowen
nukTorpamme 28.05.2020 roga, BO3MOXKHO, NpMBeAeHa NOIHAA KapTMHA NPOTEKAHMA 3TOro npouecca.
CneanyeT OTMETUTb, YTO HA AAHHOWM NUKTOrPamMMe YKasaHo, 4YTo npouecc byaeT nponctekaTb B TPOMHOM
3BE34HON cucTeme, T.e. He GaKT, YTo NpeaplayLLas NMKTOrpaMmma CBA3aHa C NpoLeccamu B Hallewn
CONHEeYHoW cucteme. Llenb AaHHOM NUKTOrPammbl U NpeablayLen — 3To 06bsAICHEHNE HECUMMMETPUM
pa3/ieTa BeLLeCTBa, CBA3AaHHOMO CO CMELLLEHNEM LLEHTPA TAXKECTM 3BE3bl.



MukTorpamma 28.05.2020 roaa.

PasneT BewLecTBa B pe3y/ibTaTe B3pblBA HEMTPOHHOTO A4pPa B TPOMHOM 3Be34HOM cucTeme. B
npeAblayLmnx NMKTorpammax obpallanocb BHUMaHMe, YTo B3pbliB OyAeT NPoMCXoamTb rae-To B palioHe
co3Be3auna KOxHoro Kpecta. OCHOBHbIM NPOAYKTOM AAEPHbIX peakLumii byayT agpa KMcnopoaa.

MukTtorpamma 30.05.2020 roaa.

OCHOBHas 4acTMLa TeMHOWM MaTepumn. CBA3aHHAA 31EKTPOH- NO3UTPOHHasA napa. fl nonarato,
YTO AaHHasA NUKTOrPaMMa NOSBMIACL B KaYeCTBE peaKkLMn Ha MHOTrounc/ieHHble 6pegosblie NybanKaumm
HaLlMX acTPOPU3MKOB 06 OOHaAPYKEHUN YACTUL, TEMHOW MaTepum. B cBoe Bpema A onybMKOBaA Lenyto



noA60pKy MMKTOrpamm, NOCBALLEHHbIX 3TON M APYIMM 31EeMEHTaPHbIM YacTULLAM C NOAPOBHbIM MX
onucaHuem.

Muktorpamma 30.05.2020 roga. ®paHuus.

www.i-panin.ru

B3pbiB CBerHOBOl\;I 3Be34bl NPpUBOAUNT K HECUMMETPUYHOMY c6pocy BellecTBsa COCGAHeﬁ 3Be34pbl

Muktorpamma 30.05.2020 roga.




OCHOBHbIM 3/1IEMEHTOM, BO3HUKAIOLWMM B pe3y/ibTaTe B3pblBa HEMTPOHHOrO A4pPa, ABAseTca 12 anemeHT
— MarHum.

[Mukrorpamma 11.06.2020 rona.

MexaHu3M npeBpalieHus MIaHeThl B CITYTHUK TUIAHETHI C UCTIOJIb30BAaHUEM
TPABUTAIMOHHOTO TOJIS TUTAHETHL. B MpeapIymnX MHOTOYNCIEHHBIX POCCUMCKUX
MUKTOTpaMMax HaM OBLIO COOOIIEHO O IiaHe nmepedpocku Mepkypus u Benepsl 3a opoUTy
Mapca.

[Mukrorpamma 14.06.2020 rona.




OCHOBHbIM 3/1EMEHTOM, BO3HUKAIOLWMM B pe3y/ibTaTe B3pbiBa HEMTPOHHOIO AApa, AaBaseTca 12 anemeHT
— MarHumn, T.e. NOBTOPEHME NoCneAHEN MaMCKOM NMUKTOrPamMMbl B HECKOJIbKO MU3MEHEHHOM BUAE.

[Mukrorpamma 17.06.2020 roza.

B3priB CBepxHOBOI1 MOKHO OKHJIaTh B MHOT'O3BE3/IHOM CBSI3aHHOM CUCTEME B pailoHe CO3BE3IUA
Oxnoro Kpecra. JIubo ykazana sijepHas peakiusi 3TOro B3pblBa — CIIUSHUE sAep Oepuius.

IMukrorpamma 21.06.2020 roza.

OCHOBHOW fAePHON peaKkLmm B 3TOM B3pbiBe ByAeT npespalLeHne 7 3emeHTa — a3oTa B 14 aiemeHT -
KpeMHUiA. JTnbo Ham MbITalOTCA COOBLMTb, YTO OCHOBHOW T.5. peaKuueit o6ecnevnBatoWwmx SHePruo



pasorpesa HeAp Halel NaaHeTbl ABAAETCA peaKumsa CAMAHUA agep a3oTa c obpasoBaHMem agep
KpemHus.

[Mukrorpamma 21.06.2020 roza.
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B03M0KHO, HaM MBITAIOTCS COOOIIUTH, YTO MBI HE CMOXEM HAOJIF01aTh 3TOTO B3pPhIBA
CBepXHOBOM H3-3a MMPOJIeTa KAKOW-TO KOMETBI MJIH W3-3a TIBIJICBOTO 00JIaKa, 3aCIOHSIONIYI0 ATOT
B3phIB. JIN00 31O 001aK0 OYIET MOJCBEYCHO ITHM B3PBIBOM, U MBI YBUIMM JIOCTATOYHO
CJIOKHYIO KapTHHY.

IMukrorpamma 25.06.2020 roza.




B Moem mpencTaBiieHuH HaM TaK MBITAIOTCS COOOIIUTE O CTPYKTYpE SApa dJIEMEHTA Majlia s,
KOTOPBIN MOXHO MPEACTAaBUTh KaK BIOKEHHOE A/1po 18 anemMeHnTa — aprona, 36 sneMeHTa —
KPUTITOHA, OKPYKEHHOTO 000JI09KO# sifipa ¢ropa, T.e. 46 anement. OcTaercst BOIPOC, s 4ero
HaM npejocraBieHa 3ta nHpopmanus. [lo-Buaumomy, 4ToObl 0OpaTUTH BHUMAHKHE Ha OCBOCHUE
SHEPreTUKHU XOJOAHOTO AIEPHOI0 CUHTE3a. B HaCTOAIIMI MOMEHT MAJUIAIUN SIBJISETCS CaMbIM
MEPCIEKTUBHBIM 3JIEMEHTOM B HAIMX 3a4aTOYHBIX HKCIIEPUMEHTAX.

[Tuxrorpamma 7.07.2020 roaa.

51 mosnarato, 4To 3TO CTPYKTYPHOE N300paskeHUE TOr0-Ke CaMoro sipa namuiaaus. 36 3JeMeHT —
PO KPUTITOHA B IIEHTPE, U pa3pe3aHHbIe OCKOJIKK ABYX siaep yriepoaa. Eciu Obr He
npeplaylas NTUKTorpaMMa HUKora Obl He forajancsa. Ho BO3MOXHO 3TO sJIpo KaJAMusl.

[Mukrorpamma 7.07.2020 roxa. @panuusi.

G G wwlispanin¥nu
A B 3TOI MUKTOrpaMMe cOOOIAETCs, UTO HAC XKAET B3pbIB CBEpXHOBOH B co3Be3nuu KOxHOTO
Kpecra. A tak nymato.



[Tuxrorpamma 10.07.2020 rona.

Snepnas peakuus B3pbsiBa CBEpXHOBOH NMpenblIyniei nukrorpaMmel. CiusiHuE siiep Oepusuius ¢
00pa3oBaHHUEM siJIep KUCIOPOAa, T.€. KPEeCT Ha MPEAbIAYIIEeH MUKTOrpaMMe — 3TO, BO3MOXKHO,

yKa3aHHe Ha OCHOBHYIO SJIEPHYIO PEAKIHIO B3pbIBa. DTO COBHANACT ¢ MHPOPMAIIUEH BTOPOit
MUKTOTPaMMBbI 3TOTO TOJa.

[Muxrorpamma 11.07.2020 roxa.

Hanuuue OKpYyKaromux 3BE€3 IPUBOAUT K CHJIbHOM AHU30TPOIINH U3JTYYCHHUA B3pPbIBA. HqueM
BI>I6pOCI>I MacCChl CUJIbBHO YMCHBIIAIOT HHTCHCUBHOCTD U3JIYUCHUA CO CTOPOHBI O9TUX BI)I6p0COB.



[Tuxrorpamma 21.07.2020 rona.
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Kapruna B3pbIBa IIpy OJHOBPEMEHHOM B3PBIBE Cpa3y TPEX 3BE31L.

ITukrorpamma 17.07.2020 rona.

Kaprtuna B3psiBa yriiepoAHOM Bpalaroiiencs 38€3/1bl IpH B3pbIBE HEUTPOHHOTO siapa. [loToku
TUIa3MBbl U3 JIpa OCTAIOTCSI BHYTPHU 3BE3/Ibl, 1 Mbl MOKEM BUETh TOJIBKO YBEIUUYEHHUE SIPKOCTH
3BE3/Ibl, IPU ITOM €€ pa3Mep NPAKTHUECKU HE MEHSETCS.



[MTukrorpamma 22.07.2020 rona.

OcHoBHOMH si7iepHOil peakiuel B HaieM CoJlHIIE SIBISETCS peaklus CIUSIHUS 5 3JIeMeHTa - Jep
6opa. JInbo tak nzobpakeHa cTpykrypa sapa SBe+B — 25 snemenTta — mapranna.

[Tukrorpamma 23.07.2020 rona.

B npunnumne sta nukTorpamma cooOIIaeT HaM Ty e HH(OpMAIUi0 00 OCHOBHOH SIIEPHON
peaxiu Ha CosHie cnusiHue aaep 6opa. JInbo 3To nzodpaskeHue CTpyKTYpHOH MoauUKauu
sapa 10B + 10B +10Be +30Li — 50 +50+40+90 — 230 snemeHTa, KOTOPBIHA MOXKET
00pa3oBbIBaThCs B Henpax ColHIa B BUJIE ITIOTHOYIIAKOBAHHOTO TIOJIMMeEpa siziep oopa



Oepwus u utus. Ho ckopee Bcero 3To mpocTo nHpopmanus o ToM, 4To 00p — 3TO OCHOBHOE
saepHoe roproyee Hauero Connna. CienyeT Takke OTMETUTb, YTO B 3TOM TUKTOrPaMMe
OTMEYAETCs, YTO CTPYKTYpPHBIE MOAM(DHUKAIINHY SAEP 3aBUCAT OT THIIA T.S. TOPIOYETO, U3 KOTOPOTO
o0pa3yroTcs siipa, T.€. BO3MOYKHO 00pa30BaHuE CIIOKHBIX AJIEp U3 KJIACTEPOB JIETKUX SIep THIIA,
TuTHS, OepuiuTHs U O0pa. A B CTapbIX 3Be37aX HA OCHOBE KJIACTEPOB siaep yriepoaa. Ha
MUKTOTPaMMe 0 KOHTYPY SIBHO ITpOCMaTpuBaroTcs kinactepbl B +Be +3 Li — 5+4+9 — 18
9JIEMEHTa — aproHa, KOTOPBII MOXET 00pa30BhIBATHCS B HEJIPAX 3BE3bI C MOCICIYIOIIHM
BBIHOCOM Ha nepudepuro.

[Mukrorpamma 26.07.2020 rona.

[Tpu B3pBIBE HEUTPOHHOTO siIpa 3BE3/IbI BO3MOKHBI IIOBTOPHBIE B3PBIBBI C 00pa3oBaHueM sjiep 9
aneMeHTa — ropa.



[Tuxrorpamma 26.07.2020 rona.

HecmoTpsA Ha TO, UTO BHYTPM 3BE3/,bl MOMKET NPON30MTU HECKOJ/IbKO B3PbIBOB HEWTPOHHOTO f4pa NOTOKM
3HEPruM 1 NAasmbl 3TUX B3PbIBOB OCTAOTCA BHYTPU 3BE34bl, M NPOCTO €€ Pa3orpesatoT, HO NPKU 3TOM
MOYKHO HabN04aTh NOBbILWEHHbIW BbIXO4 HEUTPOHHOTO M3/yYeHWsA U3 3Be34bl. TOYKM MO OKPYKHOCTU —

3TO HEWUTPOHBbI.

[Tukrorpamma 26.07.2020 rona.

Jl1s ctapbIX He BpalllaloluXcsl 3B€3/l, B KOTOPBIX TOPIOYMM SIBIISIETCS YTIIEPOJ IIPH B3PhIBE
HEUTPOHHOTO spa BOZMOKHO HAOII0IeHIEe HEOOBIINX B3PHIBOB MU BRIOPOCOB HA

TTOBEPXHOCTHU 3BE3/IbI.



[Tuxrorpamma 7.08.2020 roaa.

JIJIst cCOBCEM CTaphIX 3Be3]I, B KOTOPBIX TOPIOYUM SIBIISIETCS YKE KUCIIOPOJ ITPU B3PHIBE
HEUTPOHHOTO sIpa MOKHO HAOIIOAATh pacmaj 3Be3 bl Ha PparMeHTHI.

[Tukrorpamma 8.08.2020 roaa.

JList MeHst 9TO U300paxkeHue CTPYKTYPHON MoaudUKaIMK pa HEOHA, KOTOPBI BOZHUKAET Ha
OCHOBE SiIep JIUTUS UK OEpUIUIHSI, KOTOPBIM MOKET BOSHUKATh IPH CBEPX BHICOKUX JIABJICHUSIX.
Ho B uHTEpHETE CaeIaHO MPEANOIOKEHUE, YTO ITO U300paKEHUE MOJICKYIIBI TPUHUTPHUIAMHUIA-
NEPCIEeKTUBHOTO PaKeTHOro ToruBa. 1 cama nukrorpaMmma cipoBOLIMpOBaHa B3PbIBOM
aMMUa4vHOU cenutpsl B belipyre. Bo3M0XHO, aBTOPBI MUKTOTPaMMBI IPEIOJIAraloT MOsBJICHUE
3TOTO MPOJYKTA NMPH ATUTEILHOM XPaHEHUH aMMHUAYHOM CENTUTPbI, KOTOPBII U CTal NPUYUHOMN



9TOI'0 B3phbIBA. OueHb MOXKET ObITh. Tem 60.1166, 4TO 5Ta MUKTOI'paMMa BbIIAAaCT U3 O6IJ_I€I71
JIOTUKH 1 HAlIPpaBJICHHOCTU ITUKTOI'PaAMM.

[Tukrorpamma 9.08.2020 roaa.

Ecnu cocuntath Bce TPEYroNbHUKU B 3TOM MUKTOrpaMMe, TO MbI ITOJYYUM CXEMaTHYHOE
n3o0paxkenue siapa 72 snemenTa — ragaus. CTpyKTYpHO MOXHO BBISICHUTb, YTO IIPH
NPOTEKaHUU SAEPHBIX PEAKLUi MPHU B3pbIBE HEUTPOHHOTO s/ipa radHuit obpazyercs U3 siaep
Xpoma — 24 3jeMeHTa, ¢ MPOMEXYTOUHBIM 00pa3oBaHueM 48 rnemMeHTa Kaamus. Yem uHTepeceH
ra(HMii, OCHOBHOM CITyTHUK IIUPKOHUA. OH HE UMeeT NMPUPOIHBIX MUHEPAIOB, TaK KaK MPH
SIEPHOM CIIUSIHUH C KACIOPOJIOM B IIPUCYTCTBUH TSDKEIBIX HEUTPOHHBIX KIJIACTEPOB 00pa3yer
anpa 30150ta. [Ipoliecc X0a0/JHOTO SAEPHOr0 CUHTE3a JIy4llle IpOBOIUTH B pTyTH. Ho raduuit
OYCHb PENIKUI DIIEMEHT, U JIYYIe HCIOIB30BATh TAHTAN C 230TOM WJIH BOJIIB(PAM C YTIIEPOIOM.
3TO 51 NPUBOXKY HEOONBIINE BBIIEPKKU U3 CBOEH HEOMyOIMKOBaHHOM padoThl «TeopeTnueckue
OCHOBBI AIXMUMHUW ISl TIPUBJICUYCHHUSI BHUMAHHS K IEPCIIEKTUBHBIM padOTaM 110 S/IEPHOM
TPaHCMYTAIMM JIEMEHTOB, KOTOPBIE JOJKHBI B MIEPCIIEKTUBE 00ECIIEUNTh HACYIIIHbIE
NOTPEOHOCTH LIMBUIIM3ALMU B MIOJIE3HBIX UCKOMAaeMbIX 0€3 0CBOeHUs Apyrux miaHeT. Ecnu
yCIIEI0, TO B KOHEYHOM UTOTE BCE K€ OIYOJIMKYIO CBOM Pa3MBbILIICHHs Ha 3Ty TEMY.



[Tuxrorpamma 13.09.2020 rona.
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Hy u o nocnenuneit nukrorpamme 2020 roaa.

C TOYKM 3peHusl MaTeMaTUKH - 3TO ((UHUTHBIC TPAEKTOPUH JABUKEHUS JJ1s 4-X OJIMHAKOBBIX TeEll
B TI0JI€ UX TATOTCHHUS.

C Touku 3peHus acTpoU3UKU — JBIKEHHUE IUTAHET B 3BE3HOM cucteme U3 4-X 0IMHAKOBBIX
3BE3I.

C Touku 3peHust U3MKU — TPACKTOPHSI JBMXKEHUS SJIEKTPOHOB B MOJIEKYJIE U3 4-X aTOMOB.

C TOYKM 3peHus TOPOKHBIX CTPOUTETICH — CXeMa MHOTOYPOBHEBOM Pa3BsA3KH.

Bribupaiite, KoMy 4TO OJIIKE.

B 3akroueHne XxoueTcsi MpuBeCTH ciioBa OaromapHocty Mibe [TaHnHY 32 cHCTEMaTHYECKYIO
MyOJUKAIMIO MUKTOTPaMM Ha CBOEM CaiTe, KOTOPBIMH SI M1 BOCTIOIB30BAJICS.

VY MeHs noka Bce.



