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b «XAJBbIK)»

B 2016 rogy mist pa3BUTHS U YAYYIICHUS Ka9eCTBA )KU3HHU Ka3aXCTAHIIEB OBLT
CO3J1aH YacTHBIN briarorBopuTenbHbIH HOHT « XaTbIK». 3aTOIBI CBOCH eI TETHPHOCTH
Ha pealln3aluio OJaroTBOPUTEIIBHBIX IPOCKTOB B 001ACTSIX 00pa30BaHus U HAYKH,
COLIMANIbHOM 3allMThI, KYJBTYPBI, 3APaBOOXpaHEHUs] U cnopra, POoHA BBLACTHI
Oonee 45 MUITHAP/IOB TEHTE.

Ocoboe BHuManue bnarorBopurensheiii  GoHA  «XadbIK»  yaenseT
00pazoBaTeNbHBIM IPOrpaMMaM, CUUTas 3TO HANpaBlICHHE OJHUM U3 KIIFOUEBBIX
B cBoell aesrenbHOCTH. OKa3biBasi MOAJEPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@®oH1 BHOCUT CBOW MOCHJIBHBINA BKJIaJ B pa3BUTHE Kaue€CTBEHHOI'O 00pa30BaHUs
B Kazaxcrane. Tem cambiM crmocoOCTBYSl pOCTy 4YHcia JIIOf#EH, CIIOCOOHBIX
MEHSTh KU3Hb B CTpaHe K JydmeMmy — NpodeccHOHAIOB B pasMUHBIX cdepax,
MOTCHLIUANBHBIX JIMACPOB U «BETUKUX YMOB». ORHON M3 3HAYMMBIX WHHULIMATUB
¢donaa «Xanslk» B 00pa3oBarenbHol cdepe cran npoekT Ozgeris powered by Halyk
Fund — nepBsiii B cTpane 6usHec-nHKyOaTop utst ydamuxcs 9-11 knaccoB, KOTOpBIT
MIOMOTaeT Pa3BUBaTh HEOOXOANMBIEC B COBPEMEHHOM MHpE MpeIIpUHIMATEIbCKHE
HaBbIKU. Tak, Ha coelicTBHE MaJloMy OM3HECY HIKOJILHUKOB OBIIO BBIZIEJICHO Oosee
200 rpanrtoB. g noanep:KKW TaJaHTIMBBIX U MOTHUBUPOBAaHHBIX JeTed DoHn
HEOHOKPATHO BBIACIISUI IPAaHTHI Ha 00yueHue B MextyHapoqHoH mkoie « Mupacy»
u B Astana IT University, a Take MOMOT' Ka3aXCTaHCKHM HIKOJIbHUKAaM NPHUHATH
ydactue B mpectmkHoM kKoHkypce «USTEM Robotics» B CLIA. Atopckue
paboTsI B pamkax npoekTa « Tamimrepy, koropomy DoHJ 0Ka3all NOAICPKKY, JICIIN
B OCHOBY y4yeOHOW MpOrpaMMbl, Y4EOHHKOB M Y4€OHO-METOIMYECKUX KHHI IO
npeameTy «OCHOBBI IpeIIPUHIMATEIbCTBA U On3Hecay, npenogasaemoro B 10-11
KJIaccax Ka3axCTaHCKMX LIKOJ M KOJIICIKEH.

[ToMuMO moOMOIIM HIKOJIBHUKAM, YYalIUMCsl KOJUIeIKeld u cryneHTam DoHp
CYUTAET BOXHBIM BHECTH CBOH BKJIaJ B MOBBINICHUE KBAJIM(HUKALNUU MEaroros,
COBEPLICHCTBOBAHHE MX 3HAHWH M HABBIKOB, MOCKOJIBKY MMEHHO OHH SIBJISIOTCS
MPOBOAHMKAMM 3HAHWH OyAyIIMX IMOKOJICHMH Ka3axcTaHueB. [Ipu mommepikke
doHma «Xanblk» B KOKHOH CTONHWIE OBUT OpPraHW30BaH €XKETOIHBIN TOPOICKOM
KOHKYpc neparoros «Almaty Digital Ustaz.

BaxxHoil MHMUIMATHBOM CTasl peaju3yeMblii MPOEKT M0 OOYYECHUIO OCHOBAM
(MHAHCOBOM TPaMOTHOCTH IpenojaBaTesiedl M3 BochbMM obnacteil Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BIMSHHE Ha BOCIHMTAaHHE (UHAHCOBOH
IPaMOTHOCTH M NIPEAIPUHUMATEIBCKOTO MBILIJICHUS Y HOBOT'O OKOJICHUS TpaskAaH
CTpaHBbI.



HeoOxomumyto nomomps @onp «Xalblk» OKa3bIBa€T U TEM, KTO OCOOECHHO
OCTpPO B HEHl Hykmaercs. B pamkax coluanpHON 3aIlIMTBHl HACEJICHUS aKTHBHO
MpoBOAXTCS paboTa MO MOAJEPIKKE AETeH, ocTaBIIMXCs Oe3 poxuTenel, AeTei u
B3POCIBIX U3 COLMAIBHO YS3BUMBIX CIIOCB HACEJICHHUS, JIOACH C OrpaHMYCHHBIMU
BO3MOJKHOCTSIMH, @ TaKXe 00CCIICUCHHIO HYKAAIOMINXCS COLHMAJIbHBIM KHUIBEM,
CTPOUTENILCTBY COLIMAJIbHO BaKHBIX OOBEKTOB, TAKUX KaK JAETCKUE CaJlbl, AETCKUE
TUIOIIAAKH U (PU3KYIBTYPHO-0310POBUTEIBHBIC KOMITJICKCHI.

B xonmnky 106psix gen @onaa «Xasblk» MOKHO 100aBUTh OKa3aHUE TOMOLIH
JIETCKOMY CIIOPTY, Ky/la OTHOCUTCS MOJJICPKKa B Pa3BUTHM JETCKOro ¢gyrdoia u
Kapate B Hauel crpane. JKu3HEeHHO BasKHYIO ITOMOIbL biiaroTBOpUTeIbHbIN (GOHIT
«XanpIK» OKa3aJl HallUM COOTEYECTBEHHMKAaM BO BpeMsl HEAaBHEH MaHIEMUU
COVID-19. Torna, B pasrap Tsbkenoil 0opsObl ¢ KOpOHaBHUpPYCHOW MHQeEKuuei
®onpx Bbtennn cBbimie 11 MWIIMAapIOB TEHTe Ha MPHOOpETeHHEe HEOOXOIUMOro
MEIUIMHCKOTO OOOPYAOBaHMS M JOPOTOCTOSIIMX MEIWLHUHCKUX Ipernaparos,
aBTOMOOWJICH CKOPOM MEIUIMHCKOM MOMOIIM M CPEIACTB 3aIlUTHI, aJpPECHYIO
MaTepranbHyl0 MMOMOIIb COLMANBHO YS3BHMBIM CJIOSM HACEICHHUS U JCHEKHBIC
BBIMJIATHl MEJULIMHCKUM PAOOTHHUKAM.

B 2023 rogy napsiny ¢ OIpyruMH MpPOEKTaMH, HALICIECHHBIMH Ha MOBBILICHUE
01aroCcOCTOSHUS Ka3aXCTaHCKHUX IpaskaaH DOoH peLn yIeIuTh 0c000e BHUMAaHHUE
HayKe, TOCKOJIbKY OHa SIBJISIETCSl 4YaCThIO OOIIECTBEHHOM KYJIBTYPHI, & YPOBEHb €€
Pa3BUTHS ONPEACISICT YPOBEHD PA3BUTHUS TOCYIAPCTBa.

[Honnepxka @oHIOM BbIMycKa >XypHanoB HamuonanbHOH AKaneMuu Hayk
PecnyOnmukn KazaxcTtaH, KOTOpble BXOAAT B MEXAyHaponuHble (OHABI Scopus U
Wos 1 B KOTOPBIX IYOJIHMKYIOTCS CTaTbH OTEYECTBEHHBIX YUYCHBIX, JOKTOPAHTOB
W MarucTpPaHTOB, a TAK)KE HAyYHBIX COTPYIHHKOB BBICHIMX Y4YEOHBIX 3aBEeICHHI
W HayYHO-HCCIIEIOBATENbCKAX MHCTHUTYTOB HAIICH CTpaHbl SBISIETCS HE MEHEE
3HAYUMBIM BKJIaioM PoH/Ia B pa3BUTHE Ka3aXCTaHCKOTO OOIIECTBa.

C yBa:kenuem,
BbaarorBopurenbHblii ®oHa «XaabIK»!
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BAC PEJAKTOP:
BEHBEPUH Banepuii BacuibeBny, MeIuIMHA FUIBIMIAPBIHBIH TOKTOPEL, Tpodeccop, KP YFA akanemuri,
Kaszakcran Pecryonukacer [lpesunenti Ic Backapmackl MeauuMHAIBIK  OPTaIbIFBIHBIH - IUPEKTOPbI  (AJMaThl,
Kasakcran), H=11

PEJAKIOUAJBIK AJKA:

PAMA3AHOB Tinexka6b11 CoouTYIbI, (6ac peNaKTOpABIH OpbIHOAcaps!), GH3HKa-MaTeMaTHKa FhUIBIMIAPBIHEIH
Jnoktopsl, ipodeccop, KP ¥FA akanemuri (Anmvarel, Kazakcran), H =26

PAMAHKYJIOB Epnan Mupxaiizapyibl, (6ac permakrtopasiH opbiHOacapel), mnpogeccop, KP  YFA
KoppecroHaeHT-Mmy1reci, Ph.D OHoXuMust jKoHE MOJIEKYIAbIK TeHETHKA caaachl OOMBIHINA YIITTHIK OHOTEXHOIOTHS
opranbrbiHbH 0ac aupekrops! (Hyp-Cynran, Kasakcran), H =23

CAHI'-CY Ksak, PhD (6uoxumust, arpoxumust), npodeccop, Kopeit GHOFBUIBIM KoHE OHOTEXHOIOTHS FEUTBIME-
3eprrey uHCTHTYTEI (KRIBB), ecimuixrepiH HIKeHEpIiK jKyHenepi FHUIBIMU-3ePTTEY OPTabIFBIHBIH 0ac FHUIBIMI
Kpi3MeTkepi, ([]puon, Kopes), H =34

BEPCIMBAEB Paxmerkaxbl Eckenipy/bl, Ononorus reUIBIMAAPBIHBIH JOKTOpHI, mpodeccop, KP ¥FA
axagemuri, Eypasus ynrteik yausepeunreri. JLH. l'ymunes (Hyp-Cyiran, Kasakcran), H= 12

OBUEB Pygar, TexHuka FbUIbIMIApbIHBIH JOKTOpbI (Onoxumus), npodeccop, Cankr-IlerepOypr MEMIIEKeTTiK
TEXHOJIOTHSUIBIK, MHCTUTYTHI «XUMISUIBIK JKOHE OMOTEXHOIOIMSUIBIK alIlapaTypaHbl OHTaMIaHABIPY» Ka(eapachIHBIH
menrepyiuici, (Cankr-ITerepOypr, Peceit), H= 14

JIOKIIHNH Bstuectas HoranoBmu, MeauiHa FBUIBIMAAPBIHBIH JTOKTOPBI, Ipodeccop, KP ¥YFA akanemuri,
«PERSONA xaJbIKapasblK KIMHUKAJIBIK PEMPOIYKTONIOTUsl OPTANIBIFBIHBIH AUPEKTOpbI (Anmarsl, Kazakcran), H = 8

CEMEHOB Baagumup I'puropbeBuy, Owomorust FbUIBIMAAPBIHBIH —JOKTOpBL, —mpodeccop, Yysamr
pecryOniKachIHBIH €HOCK CIHIPreH FhUIBIM Kaiipatkepi, «UyBail MEMJICKETTIK arpapiiblK yHHUBepCHTETD Denepanabik
MEMJICKETTIK OIO/DKETTIK JKOFaphl OimiM Oepy Mekemeci AKYyLIEpIK oHE Teparus KaeIpachlHbIH MEHIEPYILICi,
(YeGokcapsr, Peceit), H =23

DAPYK Acana [lap, Xamaap ans-Mamkina Xamaap yHUBEPCHTETIHIH IIBFbIC MeuIMHa (axyisreTi, [Ibreic
MEIUIMHACKI KOJUTeKiHIH npodeccopsl, (Kapauw, [Tokicran), H =21

HIENETKHWH Urops AsiekcanIpoBHY, MEIHIIMHA FEUTBIMAAPBIHBIH JOKTOPbI, MOHTaHa ITAThI YHUBEPCUTETIHIH
npodeccops! (Monrana, AKII), H=27

KAJIAH/IPA IIberpo, PhD ({pusuka), HAHOKYPBUIBIMIBI MaTepUaIIap bl 3ePTTEY HHCTUTYTBIHBIH TPOGECccopb
(Prv, Utamus), H =26

MAJIBM Amnna, dapmaneBTrKa FEUIBIMAAPBIHBIH JOKTOPSL, Ipodeccop, JIIoOMMH MenuimHa yHUBEPCHTETIHIH
(apmanepTika daxyasTeTiHiH AekaHsl (JIoommn, [onsma), H =22

BAUMYKAHOB [lacran Acbl16eKy.Ibl, aybUl IIAPYaIIbUIbIFbI FRUTBIMIAPBIHBIH T0KTOpBL, KP ¥FA koppecron-
JIeHT Myteci, "Mail mapyanibuibFbl KoHE BeTePUHAPHS FHUIBIMU-OHIIPICTIK opTaibibl" JKIIC man mapyarbuibEbl
JKOHE BETCPHHAPNBIK MEAVIMHA JerapTaMeHTiHiy Oac reumbivu KpiMertkepi (Hyp-Cynran, Kasaxcram), H=1

TUTUHSHY Uon MuxaiiioBuy, (hr3nka-MareMaTHka FbUIbIMIAPBIHBIH JJOKTOPBI, akaieMuk, Momjosa Feuibiv
AKaJIeMISICBIHBIH TIpe3ueHTi, MooBa TexHUKaIbIK yHIBepcuTeTi (Kummues, Monnosa), H = 42

KAJIMMOJIJAEB Maxkcar Hypominyibl, Qusnka-MaTeMaTHKa FhUIBIMAAPBIHBIH JOKTOPEI, Tpodeccop, KP
YFA axanemuri (Anmvarsl, Kazakcran), H="7

BOLIKAEB Kyanraii Arasbiyjibl, Ph.D. Teopusnbik xoHe sSaponblK (GU3MKa KaderpachiHbIH JOLEHTI, -
®Dapabu areigars! Kazak yinrTeik yHEBepeuTeti (Anmvarst, Kazakcran), H = 10

QUEVEDO Hemando, ipoceccop, SIporbIk FeuibMaap HHCTHTYTHI (Mexuko, Mekcrka), H =28

JKYCIIIOB Mapar AG:xaHy/bl, (U3MKa-MaTeMaTHKa FBUIBIMIAPBIHBIH JOKTOPBI, TEOPHSUIBIK JKOHE SIPONIBIK
¢huzmka kadeapacsHbIH mpodeccopsl, an-Papadbu arbimars! Kasak yiTTeik yauBepeureTi (Anmars, Kazakcran), H=7

KOBAJIEB Aunexcanap MuxaiiioBud, (r3Hka-MareMarnka FbUIBIMIAPBIHBIH JOKTOpbI, YkpamHa YFA
akazemuri, KoimanOasl MaTeMaTika skoHe MexaHuka MHCTUTYTHI (JloHenk, Ykpauna), H=15

TAKUBAEB Hypranu Kabarayiibl, (u3ika-MaTreMaTHKa FhUIBIMAAPBIHBIH JIOKTOpBI, mpodeccop, KP ¥FA
axanemuri, on-Dapabu arempars! Kazak yiTTeik yauBepenteti (Anmarsl, Kasakeran), H=5

XAPUH Cranncnas HukonaeBnu, (usnka-mMareMarvka FhUIBIMIApBIHBIH JOKTOPEL, mpodeccop, KP YFA
axangemuri, Kasakcran-bpuran texuukansik yHuBepeuteti (Anmarsl, Kasakcran), H= 10

JABJIETOB Ackap EpOynanoBuy, ¢u3nka-MareMarika FhUIBIMIAPBIHBIH JOKTOpbI, mpodeccop, KP YFA
akaziemuri, an-Oapadu arsiHaare! Kazak yiarTeik yHuBepeuteti (Anmvarel, Kazakcran), H =12
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TOKJAJIBI 2024 o2
HALII/IOHAHBHOﬁ AKAJIEMHUUN HAYK PECITYBJIMKHN KA3AXCTAH

TJIABHBIMA PEJAKTOP:
BEHBEPHH Bauepuii BacuiibeBu4, TOKTOp MEIMIMHCKUX Hayk, mpodeccop, akanemuk HAH PK, mupexrop
MemuumHckoro eHtpa YipasneHust jienamu [pesunenta Pecrryonuku Kasaxcran (Anvarst, Kasaxcran), H= 11

PEJAKINUOHHASA KOJIJET US:

PAMA3AHOB Tiekkagya CabuToBUY, (3aMECTHTEIb IIABHOTO PENAKTOPA), JOKTOP (DPH3MKO-MaTeMaTHuecKuX
Hayk, npodeccop, akagemuk HAH PK (Anvarsl, Kasaxcran), H =26

PAMAHKYJIOB Epian Mupxaiinapsud, (3aMeCTHTENb NIABHOTO PEIAKTOpa), npodeccop, WieH-KOpPEeCIOHIeHT
HAH PK, Ph.D B obnact OHMOXMMHM ¥ MOJEKYJISIPHOW TeHETHKH, [eHepaibHblid aupextop HarmoHanbHOTO IIeHTpa
ouorexnonoruu (Hyp-Cynran, Kazaxcran), H =23

CAHTI'-CY KBak, nokrop ¢unocodun (Ph.D, Gnoxnumusi, arpoxumus), mpodeccop, IIaBHbIi HayqHbIiT COTPYITHHIK,
HayuHo-uccnenoBarebekuil LEHTP MHKEHEPHBIX cUcTeM pacTeHni, Kopelickuii HayuHO-UCCIe0BaTeNbCKU HHCTUTYT
ouonayku u ouorexnonoruu (KRIBB), (I»4on, Kopest), H = 34

BEPCUMBAEB Paxmerka:u MckeHIHPOBHY, TOKTOp OHONOrHYECKUX Hayk, mpodeccop, akanemuk HAH PK,
Eppasuiickuii HarmoHanbHblii yausepcurer um. JLH. T'ymunesa (Hyp-Cynran, Kazaxcran), H= 12

ABUEB Pydar, noxrop TexHHYeCKHX Hayk (Omoxumirs), mpodeccop, 3aBemyronmii xkadenpoit «OnTHMusarms

XUMHYECKOW 1 OMOTEXHONIOTYECKOl anmaparypb», CaHkT-IletepOyprekuii rocy1apCTBeHHbIN TEXHONIOT MYECKUI HHCTH-
TyT (Cankr-IlerepOypr, Pocerst), H = 14

JIOKIIIUH Bsiuecia HoraHoBu4, JOKTOp MEIMIMHCKHX Hayk, npodeccop, akanemuk HAH PK, mupexrop
MexayHapOIHOTO KIMHIYECKOro neHTpa penponykroioray «PERSONAY (Amvarst, Kazaxcran), H=8

CEMEHOB Buiagumup I'puropbeBud, JOKTop OHOIOrHYECKUX HAyK, MPOQEccop, 3aciTy KeHHbIN e Te b HayKH
Yysarckoii PecryOnuku, 3aBeyroriiii kadenpoit Mopdosoriu, akyiepeTsa 1 tepaniu, OeaepaabHoe rocyIapcTBEHHOS
OlomKkeTHOE 00pa3oBaTelbHOE YUPEXKICHHE BBICIIEro oOpazoBaHmst «UyBamICKMil TOCYNApCTBEHHBIN arpapHbIi
yauBepcuter» (Yebokcapsl, Uysarickas Pecryonuka, Poceust), H =23

DAPYK Acana Jlap, npodeccop Komtemka BocTouHOH MemuimHbl Xamaapaa anb-Majpkusa, (hakyisTeT Boc-

TOYHOM MeanIHbl YHuBepcuTera Xamuapaa (Kapauu, [Takucran), H=21

MIENETKWH Hrops AnekcaHapoBHY, IOKTOP MEIMIMHCKUX HayK, podeccop YHUBepcHTeTa mtara MoHTaHa
(CILIA), H=27

KAJIAH/IPA Iserpo, roxrop ¢unocoduu (Ph.D, dhusuka), npodeccop UHCTHTYTA 10 M3yUCHHIO HAHOCTPYKTY-
pupoBanHbIX Marepuaios (Pum, Utams), H =26

MAJIBM AnHa, 1okTOp (hapMareBTHIecKUX Hayk, Ipodeccop, ekaH (apMareBTHdeckoro haxynsrera JIroomm-
CKOro MeJMIMHCKoro yHuBepeutera (JIro6mun, [Monmbnra), H = 22

BAUMYKAHOB Jlacranfexk AcbLIGEKOBHY, JIOKTOP CEIbCKOXO3SHCTBEHHBIX HAyK, YICH-KOPPECHIOH/ICHT
HAH PK, maBHblit HayuHbIH COTpYIHUK JlenapraMeHTa »KUBOTHOBOJICTBA M BeTeprHapHOi Meuimubl TOO «HayuHo-
TIPOU3BOICTBEHHEII LIEHTP KUBOTHOBOZCTBA U BeTepunapminy (Hyp-Cyirran, Kasaxcran), H=1

TUTUHSIHY Won MuxaiisioBud, 10KTOp (GU3HMKO-MaTeMaTHueCKUX HayK, aKaJIeMUK, PE3UICHT AKaeMUU HayK
Moniobl, Texuuueckuii ynusepcurer Monioss! (Kumimnes, Moiosa), H =42

KAJIMMOJIJAEB Maxkcat HypaanioBud, TOKTOp (pU3HKO-MareMaTHIecKHX Hayk, IIpodeccop, akagemuk HAH
PK (Anmarsl, Kazaxcran), H="7

BOLIKAEB Kyanraii ABraszpieBuy, noktop Ph.D, npenonaaresb, 101EHT Kadenpbl TEOPETUYECKOM U SIePHOM
m3uku, Kasaxckuii HalMOHaIBHBINA YHUBEpCHTET MM. ainb-Dapabu (Anmmarel, Kasaxcran), H= 10

QUEVEDO Hemando, nipodeccop, HarmonansHeiii aBroHomHbIH yHUBepcHTeT Mekcuku (UNAM), UHcTutyT
sinepHbIX Hayk (Mexuko, Mekcuka), H =28

JKYCYIIOB Mapar A6:kanoBHY, TOKTOP (PH3HKO-MaTeMaTHICCKUX HayK, Ipodeccop Kaheapbl TEOPETHIESCKON i
snepHoit pnsnku, Kasaxcknii HarpoHanbHbIH yHHBepcHTeT nM. anb-Dapabu (Anmvarer, Kasaxcran), H=7

KOBAJIEB Aunexcanap MuxaiiioBud, JOKTOp (H3HKO-MareMaTH4ecKuX Hayk, akagemMuk HAH VkpauHer,
VHCTHTYT NPUKNIaHOM MaTeMaTHKy 1 MexaHuky (JloHenk, Yikpauna), H=5

TAKUBAEB Hypraan JKa6araeBud, JoKTop (U3HKO-MaTeMaTHICCKHX Hayk, mpodeccop, akanemuk HAH PK,
Kazaxcknii HaMOHAIBHBIN yHHBepeHTeT UM. anb-Dapadut (Anmmarsl, Kasaxcran), H=15

XAPUH CrannciaB HukonaeBH4, TOKTOp (pH3HKO-MaTeMaTHUeCKHX Hayk, Ipodeccop, akagemuk HAH PK,
Kazaxcrancko-bpuranckuit Texanueckunii ynusepeuret (Anmarsl, Kazaxcran), H=10

JABJIETOB Ackap EpoOynanoBud, 1OKTOp (U3MKO-MareMaTHdecKux Hayk, npodeccop, akagemuk HAH PK,
Kazaxckuii HaMOHAIBHBIN yHHBepcHTeT M. anb-Dapadu (Aymarsl, Kasaxcran), H=12

Hoxaaasl HannonanbHoii akagemuun Hayk Pecnyosmuku Kazaxceran»
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Abstract. The problems of stellar evolution remain topical in astrophysics. The
processes occurring in matter at all stages of stellar evolution hold many mysteries. One
of them is the source of radiation energy in compact stars. The work is devoted to some
features of such stars, and calculations are presented on the example of white dwarfs.
The peculiarities of the internal structure of white dwarfs, nuclear crystal and
peculiarities of the process of crystallization of stellar matter as one of the sources of
energy are con-sidered. The second source of energy is considered to be the process of
matter flowing from one object to another — accretion. We give a numerical
comparative estimate of the magnitude of the released energy during the falling of
matter on the surface and during thermonuclear combustion of hydrogen. For compact
stars, in particular, white dwarfs, the characteristics of matter are determined by the
properties of a degenerate electron gas (fermi gas). The pressure of the degenerate gas
contributes to the processes necessary for the stability of white dwarfs. The degenerate
state of matter occurs at extreme states inherent in compact stellar objects. In this case it
is a nuclear crystal, when the electron shells are “generalized” under the action of high
pressure and high density. This is a case, in which the electron shells of a nuclear crystal
are “socialized” by pressure and high den-sity. Since white dwarfs are deprived of their
own thermonuclear energy sources, they radiate at the expense of heat reserves
contained in the matter of the star. The sources of radiation and energy also play an
important role in the theory of stellar stability. In this connection, the study of the
processes occurring in compact stars is important for deter-mining the properties of
matter for fundamental physics.

Keywords: superdense stars, crystallization energy, degenerate gas, accretion,
nuclear crystal
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AHHOTanus. AcTpoU3MKaAAFbl KYIJIBI3IAP SBOJIOLUICHHBIH Moceseepi
OYTiHTI TaH/1a ©TE 63€KTi 00JIBII OTHIP. A YIIIBI3IBIK SBOIIOLIUSHBIH OapiIbIK KE3CHICPIHIE
Matepusa 00JIaThIH IPOLECTEP KONTEreH KYNHsIapAbl )kacbipaabl. COHbIH Oipi — bIKIIAM
KYJIIBI3IApAArsl  COYyJIeNeHy SHEPTUSCHIHBIH Ko3i. Makana BbIKIIaM KYJIIbI3IapablH
KelOip epeKIeNikTepiHe apHablIIl, aK epresKeiIiep 1i MbICaJFa ajla OTHIPBII, ECEeNTEeYIIep
OepinreH. AK eprexeisiiep it 1Ki KYpbUTBIMBIHBIH €PEKIIETIKTEPi, SIIPOJIBIK KPUCTAILT
JKOHE JHEprus Ke3AepiHiH Oipi peTiHAe KYIbI3Ibl 3aTThIH KPUCTAIIaHy HpPOLECIHIH
epEeKILETIKTepPl KapacThIpbUIa ibl. EKIHIIN SHEPrUs K631 Oip 3aTThIH €KiHII 00BEKTIre —
aKKpelusiFa ary MpOLECiH KapacThipabl. ACIaH JCHECIHIH OeTiHe 3aT TYCKEHJE JKOHe
CYTETiHIH TEPMOSIPOJIBIK JKaHYbl Ke3iHje O6JIIHETIH SHEpPrusi MOJIIICPIHIH CaHJbIK
CallbICTBIpMabl Oaranaynapbl KedTipinreH. blkmiam skynapizgap, atam aiTKaHga ak
epreKeiitiiep YUIiH 3aTThIH cUNaTTaMaliapbl a3FbIHIANFaH JIEKTPOH Ta3bIHbIH (Depmu
rasbl) KACHETTEPIMEH aHbIKTaJa (bl. A3FBIH/IAIFaH Ta3/[bIH KBICHIMBI aK eprexeiiepin
TYPaKTBUIBIFBI YIIIiH KaXKETTi POLIECTEPTe bIKITA €Te1. 3aTThIH a3FbIH/IaJIFaH KYH1 bIKILIAM
KYJUIBI3/IBI O0BEKTUIEPre TOH IKCTPeMaI bl KYijiep/ie 0omabl. by xkarnaiina 613 )Koraphbl
TBIFBI3/IBIK TIEH KATThl KbICKIMHBIH 9CEPIHEH 3JIEKTPOH/IbI KAOBIKIIAIAD KAIbIIIaHFaH)
KE31HJIerl SIPOJIbIK KPUCTA/UI Typalibl alThIll OTTIK. AK eprexeiyiiep/is e3/epiHiH
TEPMOSIIPOJIBIK SHEPTHS KO3/iepi OOIMaraHIBIKTaH, oJlap YB3 3aTTapbIHIAFbl KBLTY
KOpBbIHAH coyse mbiFapaisl. Coyie WIbIFapy KoHE SHEprusi Ko3[epl KYJIIbI3IapAblH
TYPaKTBUIBIK TEOPHSICHIHIA JIa MaHBI3bl poll arkapaabl. OcbliFaH OaiIaHBICThI BIKIIAM
KYJIIbpI3aapaa OoJiaThlH MpOLeCTepi 3epTTEy MaTepPHUSHBIH KAaCHETTEPIH aHBbIKTay/a
ipremni ¢u3uKa yIIiH MaHbI3/Ibl OOJIBIN CaHANIAIbI.

Tyiiin ce3mep: aca THIFBI3 KYIIbI3AAP, KPUCTANAAHY SHEPTHSCHL, a3FbIHAAJFaH
ras, akKpeuusi, pOJIbIK KPHCTaILT
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AnnHortauus. [lpoGiembl »dBOJNIOUMK 3Be3]] B acTpo(U3UKE OCTAIOTCS
aKTyanbHbIMU. [Iporiecchl, MpOTEeKaloIue B MATEPUHY Ha BCEX ATarlax 3BE3AHOM IBOTIOLINH,
KpOIOT B cebe HeMaylo 3arajlok, OJHa M3 KOTOPBIX SBJISIETCS HUCTOYHMKOM JHEPTUU
M3TY4YeHHUs] B KOMITAKTHBIX 3Be3/ax. Pabora mocBsiieHa HEKOTOPBIM OCOOCHHOCTSIM
TaKUX 3BE3J], PacydeThl MPEJCTABICHbI Ha IMpHUMepe OesbIX KapJIMKOB. PaccMOTpeHBI
0COOEHHOCTH BHYTPECHHETO CTPOEHHs OeNbIX KapiuKOB, SJACPHBIA KpHCTALT H
0COOCHHOCTH MPOTEKaHMA Tpollecca KPUCTATU3AIMN 3BE3HOIO BEIIECTBa KaK OJWUH
W3 MCTOYHHMKOB SHEPIUU. BTOPBIM MCTOUYHMKOM DHEPIHM PacCMaTpUBAETCSl MPOLECC
MepeTeKaHnsl BEUIecTBa OJHOTO OOBEKTa BO BTOpoe — akkpenus. Jlaercss dncieHHas
CpaBHUTCJIbHAsA OLCHKA BCJIMYMUHBI BBII[CHHCMOﬁ OHEPruuv Ipu naacHuu BEIICCTBA Ha
MOBCPXHOCThL M HPHU TEPMOAJACPHOM T'OpPpCHHUU BOJOpOAA. I[Hﬂ KOMIIaKTHBIX 3B€31, B
YaCTHOCTH, OeNbIX KapJIMKOB XapaKTCPUCTUKH BCIIECCTBA OIPCACIAIOTCA CBOMCTBaAMU
BBIPOKJICHHOTO JIEKTPOHHOTO ra3a ((epMmu-raza). JlaBiieHre BHIPOKIESHHOTO ra3a Jaet
BKJIaJ] B IIPOIIECCHI, HEOOXOAUMBIC JIJIsl YCTOMYMBOCTH OCJIBIX KapJIMKOB. BBIpOkIeHHOE
COCTOAHUC BCHICCTBA HACTYIACT IMPU OSKCTPEMAJIBHBIX COCTOAHUAX, MNPUCYIIHUX
KOMITaKTHBIM 3BE3JIHBIM 00beKTaM. B 3ToM ciydae peub HIET O SAEPHOM KpUCTallIe,
KOI'JIa DJICKTPOHHBIC OOOJIOUYKH «OOOOIISCTBIISAIOTCS» TOJ JECHCTBHEM BBICOKOIO
JaBJICHUA U BBICOKOH INIOTHOCTH. HOCKOHBKY 6CJ'H>IC KapJWKU JIMIICHBI COOCTBEHHBIX
TEPMOSICPHBIX HCTOYHUKOB JHEPTUH, TO OHU H3IYy4aroT 3a CYET 3amacoB TeIUIa,
COJIEpKAILErocsl B MATEpUU 3B€3/bl. VICTOUHUKH U3IIy4YEHHs] U SHEPTUU UTPAOT BAXKHYIO
POJIb TaKXKEe U B TEOPUHM YCTOMUMBOCTH 3BE3]. B CBSI3M ¢ 9THM H3y4yeHHE TPOLIECCOB,
MIPOTEKAIONINX B KOMIIAKTHBIX 3BE3/1aX, BYKHO ISl ONIPECIICHUSI CBOMCTB BEIeCTBa JUIs
dbyHIaMeHTanbHON QU3KKH.

KiroueBble ciioBa: CBCPXINJIOTHBIC 3BE3/Ibl, SHCPIUsA KpUCTAUIM3alllU, BbI-
POKICHHBIN ra3, akKpeLusl, s1epHbId KpUCTAILI

Beenenue

CornacHo Teopuu 00 YBOIONINY 3BE3/1, B HAYAJIbHBIH [IEPUO/] CBOCH KH3HU OCIbIH
KapiauK CYATAETCS HE TaKUM YK M XOJIOJHBIM, pedb HUAET O TEMIIEpaTypax, IOpsaKa .
BemiectBo Genoro kapimka npeacTaBisieT COO0H BBIPOXKICHHBIH AJIEKTPOHHBIN I'a3 U OT
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Temnepatypsl He 3aBucHT (Shapiro & Teukolsky, 1983; Bombaci, 1996).

Ham anamm3 Oyner KkacaThCsl CYIIECTBOBAHMA SACPHOW KPHCTATMYECKON
pemerku. Ecim ydecTs, 4TO 3Be3/a IOCTATOYHO «Topsvas» W ee TeMIeparypa OoJbIie
HEKOTOPOH , TO MOXKHO yTBEPKIaTh, YTO HUKAKOW KPUCTAJUIMYECKOH PEIIETKH B 3TOM
ciIydae He cymiecTByeT. M, momydaeTcs, 4To siapa Kak Obl «pacTBOPEHBD B BBIPOXKIEHHON
DepMU-KUIKOCTH.

B Genbix xapimkax Bce DIIEKTPOHBI 00001IecTBIeHBI. «l 0Mbie» sapa 00pa3yoT
CBOEOOPa3HYI0 KPUCTAINTMYECKYIO CTPYKTYpy. Kaxkmoe simpo MoxeT koiedaTbest OKOJIO0
TTOJIO’KEHUS] PABHOBECHSI B CBOCH SYEEK, a pa3Mepbl €r0 ONPE/eIITIOTCS PABEHCTBOM CHUIT
ANEKTPUIECKOTO OTTAIKUBAHHS TIOJOKHUTEIHHO 3apSHKEHHBIX Sep W CHIJI MPUTSHKEHUS
K Ta3y OTPHUIATEIhHO 3apsKEHHBIX 3JIEKTPOHOB. DJIEKTPOHHEIN ra3 B OebIX KapimKax
CKaT TATOTEHHUEM BCETO BEIIeCTBA KapJIMKa, U €ro KOHIEHTPAIHs Topasio OoIbile ueM
B Metayutax (Haensel & Potekhin, 2007).

Taxkum 00pa3oM, OCNBIH KapJIMK TPEICTaBIsAET COOOW Imap, MOCTPOSHHBIN W3
KPUCTAJUTMYECKOW PEIIeTKU SeP W BBIPOXKIEHHOTO AJIEKTPOHHOTO Ta3a, I KOTOPBIX
XapaKTepHa BBICOKAsl YMOPSAOYEHHOCTh SHEPTETHUECKOTO pacmpesesieHus JacTuil. B
[IEHTpe IJIOTHOCTH JIOCTUTAET , & BO BHEIIHUX CIIOIX — . lemrieparypa BHYTpH Oelo-
TO KaplinKa CYMTAETCS ITOYTH MTOCTOSIHHOMN ONaroaps BHICOKOH TETUIOTIPOBOAHOCTH BbI-
pOXKIeHHOTO AMeKTpoHHOoTo Ta3a (Yakovlev, 2016; IIsapommasg, 2019).

ONEeKTPOHHBIN BBIPOXKIEHHBIA Ta3 M3JIydaTh HE MOXKeT. UTOOBI W3Iy4YUThH
SHEPIHI0, JJIEKTPOH TOJDKEH MEPEeUTH M3 HEKOTOPOTO DHEPreTHYEeCKOTO COCTOSHUS B
Oonee HU3Koe. Ho Bce BO3MOKHBIE COCTOSIHHS DJIEKTPOHOB 3aHSATHI, COOTBETCTBEHHO,
MEPexXobl C M3ITYYCHHEM DHEPTHH HEBO3MOXHBI. Slpa ke pemieTkn HaxOoJsATCs B
HEBBIPOXKICHHOM COCTOSTHHHM, MOTYT IEPEXOIUTh W3 OJHOTO COCTOSHHUS B JAPYToe,
M3ITydasi KBAaHTHI CBETa U MOJIEPKUBAs DTUM TeMIieparypy Oemoro kapiuka (Lattimer &
Prakash, 2004; Takibaev, 2013; Takibayev & Kurmangaliyeva, 2020).

Wzmyyas sHEpTHIO Apa, pENIeTKH OXIAKIAAIOTCS TOCTENEHHO. TeMIT OXJTax 1eHus
0enoro KapyMKa 3aBUCHUT OT THIIA AIEP €T0 PEIIETKH — €CITU PeUb HIET O TSDKEJBIX SApax,
OXJIKICHHE HIIET ObICTpee (IS PeIIeTKH U3 SIep TeNUs BPEMS OXJIaKICHHUS COCTABIISET
OKOJIO IBYX MHUJIIHAPIOB JIET).

OcTrIBaHUE 3BE3/IH MPUBOJIUT K TOMY, YTO U sifipa 00pa3yroT KPUCTAIUTMYECKYTO
pemretky (bpyk, 2018).

Kax B cirydae 0OBIYHBIX KPHCTAIOB, TIPOIIECC 00Pa30BaHUs SIEPHOMN PEIIeTKH
COTIPOBOXK/IAETCS BBIFCNIEHMEM Teruia. llcrouHmkamu dSHeprum Oejoro Kapiuka
SIBIISIETCSL DHEPTHS, BBIIEISAIONIAACA TPU KPHUCTAILTU3AIUKN Oelloro Kapimka, KOTopas
nepepabaTeiBaeTCs B HM3IYyYCHHE W 3arac TEIUIOBOW OSHEpruu. TersoBas SHeprus
OyneT B OelloM KapiHKe HEe3aBHCHMO OT COCTOSHHUS marepud (Oyab OHa KUAKOW MO0
kpuctayummyeckoit) (Angeles & Joseph, 2010).

Camu s1pa, NOTPY>KEHHbIE B BBIPOXKACHHBIA 3JEKTpOHHBIH depMmu-ras,
CUYHMTAIOTCS HEBBIPOXK/IEHHBIMHU, UX KHHETHYECKAs SHEPTHUS OTPEeIIAeTCs TeMIIepaTypoi
(Norman, 2012; IlIxmoBckuii, 1984).

bonee maccuBHBIE Oenble KapiIWKH WMEIOT MEHBIIHH paanyc W OONBIIYIO
KOHIICHTPAIIHIO BBIPOXKICHHOTO AJIEKTPOHHOTO Taza. C yBeNTMYeHHEM MacChl JIaBJICHHE
ra3a RJIEKTPOHOB PacTeT MeJJICHHEee, YeM YBEeITMUUBaeTCs cuiia TAroTeHns. CyliecTByeT
BEpXHHH TIpenen Macchl Oemoro kapiuka (), HainenHaerid C. Yanapacekapom, IpH KOTO-
poii naBeHNe BHIPOXKICHHOTO Ta3a AIIEKTPOHOB €Ille YPaBHOBEIINBAET TPAaBUTAIIHOHHOE
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nasienue (Takibayev & Nasirova, 2018).

MeTtoapbl ucciIe10BaHUS U 00CYK/IeHUE pPe3yabTATOB

VY4uThIBas OCHOBHbIE IApaMETpPbl, KOTOPBIM JaHbl OIUCAHUS B IEPBOH 4YacTH
paboThl, MOXKHO COIIOCTABUTH PACUETHI
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Mg — xonyenmpayus adep (014 ciyyas ¢ yenepooom)
R — paouyc benoeo kapnuka,

V : R3 * R? M

=p-V=p-—nR*=ng-z nR*-—
p-N 4-10%-6- 1033

3mech Ny = MA =~ Q0 103 - 2-10%

P— m10THOCTE OEJIOro KapiuKa.

Emte Kupskauiiem ObUI clieNlaH BBIBOJ O TOM, YTO KPHCTAJUIM3AIMA JIFOOOTO
BEIECTBA, HE3aBUCHMO OT TOrO, YTO BOJA, PAcCIUlaB jKelie3a WM CBEPXILIOTHAs
KyJOHOBCKas IUIa3Ma MPUBOAUT K BblaeaeHuto Terva. CreaoBaTesabHO, 3TO MOKET
BJIMSITH Ha IMHAMKKY CBETHMOCTH 0€JI0OT0 KapiInKa M 3aMe JIUTh OCTBIBAHHE sijipa 0eJ1oro
kapnuka (Takibayev & Boshkayev, 2017).

DHepeusi Kpucmaiiusayuu npumem cieoylowee 3Ha4eHue, 4mo 6 Yelom
CONOCMABUMO C NOPAOKAMU.

E=kT,n R®~ 46-10% Ik~ 287 - 1019 ,3

T'oBopst 00 DHEPIUH KPUCTAUIM3AIMK HYKHO MOMXYEPKHYTh, YTO B BEIIECTBE

0eJ10ro KapJimKa IporCXOAuT (a3oBblil EPEX0/I IEPBOTO POIA, JaHHBIA MPOIIECC MOKET
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MTOHIKATh €r0 TEMIIEpaTypy IPUMEPHO Ha TTOPSAIOK.

JlanHast sHEprus B KOHEYHOM HTOTE TepepabareiBaeTcs B u3nydenne. [loaromy
MOJKHO YTBEpX/aTh, YTO ATOT IMPOIECC JAeT BKJIAJ B XOTh M ciaboe, HO M3IydeHHE
Oemoro xapyimka. KoHedHO, 3TO HE €IMHCTBCHHBIM MCTOYHWUK DSHEPTUU 3BE3MBI, 31€Ch
CTOUT OTMETHTH M 3arac TeIJIOBOH JHEPTruu B HeApax 3Be3/bl, OHa HE yYWUTHIBAET
COCTOSIHHE 3Be3/IHOTO BemecTBa. [lockonmbky Oenble KapiIuK{ JUIIEHBI COOCTBEHHBIX
TEPMOSIEPHBIX UCTOYHUKOB SHEPTUH, TO OHH M3ITydJalOT 3a CYET 3a1acoB CBOETO Terlia,
a TaKXKe €CIIM OTCYTCTBYET MPOIECC aKKPEIUH, KOTOPBIH TOXKE MOXKET OBITh eIlIe OJHUM
HMCTOYHUKOM CBETHMOCTH OCITBIX KapIHUKOB.

JKHIKOCTE
JKHIKOCTh

e R el T
.y B Y

-
- -

-T_ -

..
b
by

Pucynoxk 1
Pucynox I - Cuenapuii KpucTaun3anuy siipa 0eJ1oro Kapianka. a - KpUCTALIH3AIHS YTIIePOJHO-
KHCIIOPOJHOTO siyipa 6e3 mpumMecei, b - kpuctaiumsanust siapa npu Hannanu npumMeceit (Bdard & Blouin,
2024).

B pabome (Bdard & Blouin, 2024) agémopbr ommeuaiom o mom, 4mo 603MOACHO
cyujecmeosaHe 6HympeHHe20 UCMOYHUKA SHeP2Uull, Mm.K. No 3aKOHAM MePMOOUHAMUKL,
menio, @vloensiioujeecs npu Kpucmaiiuzayuu, Heoocmamoyto. [lo MHEHHIO aBTOPOB
(Shen et al., 2023. The Q Branch Cooling Anomaly Can Be Explained by Mergers of
White Dwarfs and Subgiant Stars), B OenbIX KapiaMkax ¢ U30BITOUHBIM COJEpKaHUEM
HEHTPOHOB TPOLIECC KPUCTAUIM3ALUH MIPU OXJIKICHUN OCNbIX KapJIUKOB Pa3BUBACTCS
110 MHOMY CLIeHapHIo. B MaTepuu ¢ conepxanueM , Tae npeo0iiaaioT HEHTPOHBI, BO3MOXK-
HO GOPMHUPOBAHHE MUHUKPHUCTAIUIOB, 00JIaIal0MIMX TUIaBy4ecThi0. OHHU B CBOIO OYepe/b
MOJHUMAIOTCSI K TOBEPXHOCTH OEJOro Kapiiika M TaM BHOBb IEPEXOIAT B KUJKOE
cocrosinue. [lo urory B LeHTpe Kapiuka He (GOpPMHUPYETCS TBEPAOE KPUCTAIUIMYECKOE
AP0, HO BO3HUKAIOT KOHBEKIIMOHHBIE TIOTOKH, COCTOSILUE U3 MTEPEMEILAIOIINXCS BBEPX
KPHUCTAJJIOB U CTPYH OoJiee TSHKENoH KUIKOH (asbl, KOTOPYIO 3TH KPUCTAIUIBI BHITECHSIOT
1 3aCTaBJISIIOT OIYCKAaThCs K LEHTPY Oenoro kapiuka. CoriaacHo BEIYMCICHUSM aBTOPOB
(Bdard & Blouin, 2024) Takue npouecchl NPUBOAAT K 3PPEKTHUBHOMY BBHICBOOOKICHHIO
IPaBUTALMOHHON 3HEPIHH, KOTOPOE MOKET JOXOAUTH A0 OJHOH THICSYHOH CBETUMOCTH
ConHua.

Amnanuzupyst pu3nyecKre Npouecchl B KOMIIAKTHBIX 3Be3/1aX, Ha MpuMepe 0eoro
KapJIuKa, MO’KHO PACCMOTPETh €Ille OAMH UCTOUHUK YHEPTUH — akKkpeuus. B actpodusuke
aKKpelusi IpeicTaBsieT COOOW MpoIecC 3axBaTa BEHIECTBA M3 OKPYIKAIOIIETO
MPOCTPAHCTBA TPABUTAILIMOHHBIM I10JIEM HEOECHOTO Tella C €ro MOCIeAYIONINM MaJgeHueM
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YacTH BEIIECTBA HA MOBEPXHOCTH TeNa. J|aHHBI TEPMHUH OMHCBHIBACT 3aXBAT U MaJICHUE
MEXK3BE3/IHBIX W MEXKIUIAHETHBIX Ta3a M TbUIM HAa TOBEPXHOCTh 3BE3]] U IUIAHET.
[NepeTekanue BelecTBa B TECHBIX ABOWHBIX 3BE3JIHBIX CHCTEMaX C OJIHOTO KOMITOHEHTA
Ha JPYrod TOXKE OTHOCHTCS K aKKpelUH. AKKpPEIHs BeIeCTBa HA KOHEUHBIC TIPOYKTHI
3BE3HON DBOJIONMU — Oelible KapiuK{, HEHTPOHHBIC 3BE37Ibl M UYCPHBIC JBIPHI —
COTPOBOXK/IAETCS 3HAYUTENILHBIM BBIJICIICHUEM TPABUTAI[MOHHON OSHEPrHMH B BHJIC
AJIEKTPOMATHUTHOTO M3ITyUCHHS.

Jlamum cpaBHUTEIBHYIO OIICHKY JJIsl IBYX MPOIECCOB, chopMyTHpoOBaB 3a1ady
CIIEYFOIIMM 00pa30M: B KAKOM CITydae SYHeproBhIIeTIeHrst OyAeT O0IbIle — P MageHun
BEIIECTBA Ha MOBEPXHOCTh 3BE3/IbI HIIH MIPU TOPEHUU BOJI0pOIa?

VYduTHIBas, UTO B MPOIECCE IBOIIOIIH 3B€3/1a 0TOPACHIBACT CBOU BEPXHHE CIIOH,
Mmaccy Oenoro kapiuka Bo3bMeM paBHOW macce Conuiia — M = 1,98%10% kr, paguyc
R=2500 k™, 1 Ha ee MOBEPXHOCTh MajjaeT m=1 Kr BellecTBa.

GMm 6,67+ 10711 1,98 » 103 c 17
Enl=—F—= 2500 =5+ 10 [

Tonyuennoe 3nauenue cpasHum ¢ 3PHeKmusHOCmbI0 MEPMOIOEPHBIX PEAKYUIL: .
[omywaercsi, 4To MpU MaJEeHUHU BELIECTBA Ha IOBEPXHOCTH 3BE3/IbI SHEPTUH BBIIIEIISETCS
CPaBHHUTEJIBHO OOJIbIIE, YeM IPU TepMOSIepHBIX peakuusx (cMm.Puc.2)? Jrto 3HaueHue
OYeHb NPUOIU3UTEIBHOE, HAM HYKHO OBLIO 3HATh TOJIKO Pa3HUILy B MOPSAKAX, U Hallla
OLIEHKA CYUTACTCS JOCTATOUHO epYOOlL.

1E+17
SE+16
A
0
1 2
Pucynox 2

PucyHok 2 — cpasnumenvras ouazpamma pasnuy sHepeuu mepmosioepHuiX peakyull ¢ dHepauetl,
8bLOCNAIOUCLICS NPU NAOCHUU BEeUWeCMBA HA NOBEPXHOCHIb 36€30bl.

3aknrouenue

TO, YTO KOMITAKTHBIC 3BE3bI SBJISIFOTCS KOHCYHBIMU HpOI[yKTaMI/I 3Be3):[HOﬁ
OBOJIIOITMH, HE FOBOpI/IT O TOM, 4YTO B HHUX HC MOI'YT UATU pa3J'II/I‘IHBIe (1)I/I3I/IHCCKI/IC
nporiecchl. HanmpoTuB, MIMEHHO OHHU CKPBIBAIOT MHOKECTBO 3arafloK CBOEr0 CTPOCHHSI.
[IpencraBnenHbie B pabOTe YUCICHHBIE OIIEHKH XapaKTEePHBIX YHEPT U, IMEIOIINX Pa3HOe
MIPOUCXOXKICHUE, BO3MOXKHO, HE OUCHb HAJISKHBI [T0Ka, HO, TEM HE MEHEE, TAKUE OLICHKU
MO3BOJISIOT JICJIaTh aKI[EHT Ha MPOIECCcax, KOTOPBIC SIBJISIOTCS HAan0O0JIee BEPOSITHBIMU U
BaXHBIMH HaA Ka)K):[Oﬁ CTaanu 3BOJIFOIINHU KOMITAKTHBIX 3BC3/1.
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