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Abstract: The asymptotic normalization coefficient (ANC) of the virtual decay 8B —7Be + p is one of the most important
quantities for estimating the cross section and the rate of the radiative capture reaction 7Be(p,y)?B, a key process of the solar proton—
proton chain and a major source of the high-energy 8B solar neutrino flux. . This paper is devoted to the estimation of the ANC within
a self-consistent three-body a+3He+p potential cluster model based on the hyperspherical Lagrange-mesh method. The methodology of
extracting the ANC from the asymptotic behavior of the overlap integral between the three-body $B (¢Li) and two-body 7Be = o + 3He
("Li = a + 3H) wave functions is described, and the resulting values are compared with earlier ab initio, cluster-model, and transfer-
reaction estimates.

Keywords: asymptotic normalization coefficient, B and $Li mirror nuclei, three-body cluster model, hyperspherical
Lagrange-mesh method, capture reaction 7Be(p, y)®B.

O EHKA ACMMITTOTMYECKOTO HOPMMWPOBOYHOI'O KODPPUIINEHTA (ANC) A1
BUPTYAABHBIX PACIIA OB B —7Be + p M 8Li —7Li + n B PAMKAX TPEXYACTUYHON MOAEAN
Annomayus: Acumnmomuueckuti Hopmuposounviil koagduyuenm (ANC) supmyarviiozo pacnada B — 7Be + p
s6Aslemcs. 00HOU U3 KAIOUESLIX 6eAudUH A OUeHKU cederust U ckopocmu paduayuontoi peakuuu saxeama ‘Be(p, y)®B. Aannas
peaxuyus uzpaem GAXHYI0 PoAb 6 HPOMOH-NPOMOHHOU lenouke mepmosdeprvix peaxyuti COAHUA U SAGAAEMCS OCHOSHBIM
UCTHOUHUKOM 6bICOKOIHEPZemuueckoz0 nomoka COAHedHvlx Helimputo om pacnada °B. Hacmoswas paboma mnocssuiena
Meopemu1eckooti oyenke ACUMNINOMUECKO20 HOPMUPOSOUH020 KOIPPULUeHA, 6 PAMKAX CAMOCOZAACOSAHHOL MPEXUACTIUYHOT
NOMeHYUANDHOU  KAAcHepHOil ModeAu a+3Hetp, ocnosanmoil na memode zunepcdepuveckoti Jlazpanxeso cemxu. Onucana
memoduxa usérewerus ANC U3 acummnmomuueckozo nosederus UHmMezpard nepexpormust mexdy mpeéxuacmuyHon 60AH060U
pymxyueir 20pa B (3Li) u Osyxuacmuunoii éoamnosonr ¢ynkuuesi ‘Be = a + 3He (“Li = a + 3H). Iloayuennvie 3HaueHus
ACUMNTOMULECKUX HOPMUPOCOUHDIX KOIPPULUEHINOE CONOCABGALHBL C PESYALINATNAMU, NOAYUEHHBIMU paree 6 pamkax ab initio-
100x0006, KAACMEPHLIX MOOeAeH U Memod06, OCHOGAHHDIX HA PeaKlUsX nepeHoca.
Karouesvie caosa: acummnmomuueckuit Hopmuposounviit xoapduuyuenm (ANC), sepxarvrvie adpa B u SLi
MPEXUACMUMHAS NOMEHYUAALHAS KAACEPHAS. MO0eAb, zunepcPepueckuil memod Aazpansesoti cemxu, peaxyus saxéama “Be(p,
¥)%B.

UCH-JISM MODEL DOIRASIDA $B —7Be + p VA $Li —7Li + n VIRTUAL PARCHALANISHLARI UCHUN
ASIMPTOTIK NORMALLASHTIRISH KOEFFITSIYENTINI (ANC) BAHOLASH
Annotatsiya: *B — ’Be + p virtual parchalanishining asimptotik normallashtirish koeffitsiyenti (ANC) 7Be(p, y)B
radiatsion gamrash reaksiyasining kesimi va tezliklarini baholash uchun muhim kattaliklardan biri hisoblanadi. Mazkur reaksiya
Quyoshdagi proton-proton termoyadro reaksiyalari zanjirining muhim bosqichlaridan biri bo‘ lib, yuqori energiyali °B Quyosh
neytrinolari oqimining asosiy manbalaridan biridir. Ushbu ish ANC qiymatini gipersferik Lagranj to* r usuliga asoslangan o* z-
o° ziga mos uch-jism a+3He+p potensial klaster modeli doirasida baholashga bag* ishlangan. ANC ni uch-jismli ¢B (8Li) yadrosining
to* lgin funksiyasi bilan ikki-jismli ’Be =a+3He (’Li =a+3H) yadrosining to‘ lgin funksiyasi orasidagi qoplanish integralining
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asimptotikasidan ajratib olish metodikasi tavsiflanadi. Olingan asimptotik normallashtirish koeffitsiyentlari ab initio yondashuvlari,
klaster modellari hamda uzatish reaksiyalari yordamida ilgari olingan natijalar bilan tagqoslanadi.

Kalit so* zlar: asimptotik normallashtirish koeffitsiyenti, 8B va 8Li ko zgu yadrolari, uch-jism potensial klaster modeli,
gipersferik Lagranj to* r usuli, “Be(p, y)*B qamrash reaksiyasi.

Introduction

The proton-radiative-capture reaction 7Be(p,y ) B governs the production of high-energy B solar neutrinos
within the proton—proton chain of hydrogen burning in the Sun [1,2]. Because the relevant stellar energies lie far below the
Coulomb barrier, the cross section of this reaction cannot be measured directly at astrophysically relevant energies. A
central quantity in such an extrapolation is the asymptotic normalization coefficient (ANC), which fixes the amplitude of
the tail of the bound-state wave function of the valence proton in *B beyond the range of the nuclear interaction. Since B
is a weakly bound one-proton halo nucleus with a separation energy of only about 0.1375 MeV, the capture process at low
energies is dominated by this peripheral, long-range part of the wave function, so that the cross section becomes essentially
proportional to the square of the ANC. The estimation of this coefficient accurately is therefore equivalent to determining
the low-energy capture rate itself. This work reviews the problem of estimating the ANC for the éB —7Be + p virtual decay,
with emphasis on a three-body potential cluster model in which B is treated as an a +3He + p system and 8Li as a +3H + n,
allowing a consistent study of both the B and the SLi mirror nuclei. The aim is to summarise the physical basis of the
approach, the main results obtained for the ANC.

Literature review

Empirical ANC values for 8B — 7Be + p have traditionally been extracted from peripheral nuclear transfer
reactions analyzed within the distorted-wave Born approximation (DWBA). Proton-transfer measurements of reactions
such as °B(7Be,*B)'Be and *N(7Be,?B)3C give a squared ANC of about 0.465 fm~!, while an analysis of the 7Be(d,n)B reaction
yields a noticeably larger value about 0.613 fm. Coulomb-breakup measurements of 8B on heavy targets have produced
intermediate results, typically in the range 0.45-0.55 fm™.

On the theoretical side, ab-initio calculations provide an independent route to the ANC. Variational Monte
Carlo calculations with realistic Argonne vis and Urbana IX potentials give a squared ANC about 0.537 fm~, close to the
value obtained with the no-core shell model combined with the resonating-group method (NCSM/RGM), about 0.509 fm™".
Earlier NCSM calculations using the CD-Bonn 2000 nucleon—nucleon potential produced a larger value, about 0.587 fm-1.
At the same time a more recent NCSM-with-continuum calculation based on chiral effective-field-theory potentials at
fourth order, including three-nucleon forces, notably fails to reproduce the experimental S-wave p + 7Be scattering length,
a concern since the S-wave channel dominates the low-energy capture process and strongly constrains the reliability of the
underlying wave function, and hence of the extracted ANC [1,2].

Halo effective field theory at next-to-leading order gives a squared ANC of 0.564 fm™?, in reasonable agreement
with the VMC and CD-Bonn NCSM results. A two-body effective-potential model, tuned to reproduce the measured S-
wave p + 7Be scattering length, yields a squared ANC of about 0.538 fm~!, consistent with several of the ab initio estimates,
though it does not explicitly include 7Be core-excitation effects.

Three-body cluster-model calculations of the $B ANC were first carried out within the hyperspherical
harmonics method, but were restricted to a maximal hypermomentum of Kmax = 12, which is insufficient to guarantee
convergence for such a weakly bound halo system. This limitation motivates renewed three-body calculations carried to
substantially larger Kmax.

For the mirror decay ¢Li —7Li + n, the main empirical constraint is a squared ANC of 0.432 + 0.044 fm™?, obtained
from a DWBA analysis of the *C(7Li,3Li)2C neutron-transfer reaction [3]. This value is used below as the principal point of
comparison for the present three-body 5Li result, and is noticeably smaller than the three-body cluster-model estimate, a
discrepancy discussed further in the results section.

Overall, the literature shows that squared ANC estimates for B —7Be + p span a fairly wide range from about
0.45 fm™ obtained from transfer-reaction analyses up to about 0.59 fm™! from CD-Bonn-based NCSM and related ab initio
calculations underlining the continuing need for independent, well-converged theoretical estimates of this coefficient.

Research Methodology
The structure of the ¢B nucleus is described within a three-body a+He+p potential cluster model. The two-
body interactions between the constituent clusters are represented by phenomenological potentials, which are chosen to
reproduce the corresponding two-body scattering and bound-state properties.

The a—He, @ — N and 3He-N interaction potentials are particularly important for the present ANC analysis
because they determine the structure of the 7Be("Li) core and B(®Li) halo nucleus. They are described by a Gaussian nuclear
potential supplemented by the Coulomb interaction,
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V(r) =Voexp(—ayr?)+Ve(r). (1)

The parameters of the a—N, 3He(*H)-N and a—3He(*H) potential are given in Refs. [4], [5], [6], respectively. The
potential depth Vo and width o, parameters fitted to the scattering and bound state data for each partial wave. The resulting
three-body wave function is subsequently used to calculate the 7Be+p overlap function, whose asymptotic behavior provides
the ANC.

The three-body geometry underlying is defined through the relative coordinates r (between the a-particle and
3He) and R (between the 7Be core and the proton), illustrated schematically in figure.

—

r >

Q-

Figure I:'The Jacobi coordiLates for the three-body system a + 3He(GH)+p(n)

The ANC values are extracted from the matching of the overlap integral presented below with its asymptotics
described by the Whittaker function: L (R) = (w3, R,&,&) W, (R, 52,53))=C,WmlR+1/2 (2kR)/R )

where W is known Whittaker function, k is the wave number, 7 is the Sommerfeld parameter, and

(7, R, 5, 0= X ({{Y(F) ® 21/2(63)} ® 172 (€2)} @ Vi (R)Jow (3)
is an effective wave function with u2(r)/r the 7Be = o + 3He ("Li = a + 3H) two-body radial wave function, and &2, &3 the
spin variables of the valence nucleon and of the 3He (3H) cluster, respectively. Since the orbital momentum Iz = 1 is fixed
throughout, the resulting coefficient is denoted simply as Ci for each spin channel. The ANC is then obtained self-
consistently from Eq. (2) as C1 = I(R) - R/ Wy, 41,2(2xR), evaluated at asymptotic distances R between the core and the
valence nucleon; the physically meaningful value of Ciis identified from the stable plateau region of this ratio as a function
of the matching point Ro, as illustrated in Fig. Il below.

Within the present three-body model, the overlap integral [i(R) reproduces the expected Whittaker-function
asymptotic behaviour over the interval R = 3-10 fm. For the 8B(2+) ground state, the spin-1 channel asymptotics is matched
at Ro=4 fm, while the dominant spin-2 channel is matched at Ro=6 fm; for the mirror 8Li(2+) ground state, the corresponding
matching points are Ro=4.5 fm and Ro = 8.5 fm, respectively.

Results and discussion
Table I compares the calculated bound-state energies with the corresponding experimental values. The obtained
results are in reasonable agreement with the experimental data, providing a consistent description of the ¢B and éLi bound

states used in the subsequent ANC analysis.

8B Exp 8Li Exp
Eb(24) -1.718 -1.724 [7] -4.340 -4.499  [7]
Ep(1) -1.075 -0.954 [7] -3.559 -3.518  [7]
<12 >12 2.76 2.58(6) [8] 2.56 2.50 [9]

Table-I: Calculated bound state energies (MeV) and matter radii (fm)

The proton separation energy of the $B ground state is an important quantity for the determination of the ANC
of the $B—/Be+p virtual transition. In the three-body model, the proton separation energy is calculated from the difference
between the binding energies of ¢B and 7Be:

E, = E,(8B) — E,(7Be) 3)
The calculated values depend strongly on the maximal hypermomentum K. The 7Be binding energy obtained with
the same a—He interaction is Ex(’Be)=1.5924 MeV. The dependence of the calculated $B binding energy and proton
separation energy on Kuax is presented in Table IL

Kinax 8 12 16 20 22 Exp
Ev(®B) (MeV) 1.3901 1.6221 1.6895 1.7121 1.7175 1.7236
E, (MeV) 0.2023 0.0297 0.0971 0.1197 0.1251 0.1375
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Ev(’Be) (MeV) 4.1005 4.2846 4.3274 4.3380 4.3399 4.4992

E.  (MeV) 1.6349 1.8190 1.8618 1.8724 1.8743 2.0323
Table-II: Dependance of the of the calculated binding and separation energies of B and 8Li nuclei on the
maximal hypermomentum Kinax
As shown in Table II, the calculated proton separation energy increases systematically with increasing Kmax, from
-0.2023 MeV at Kmax=8 to 0.1251 MeV at Kmax=22 approaching the experimental value of 0.1375 MeV. The results indicate
that sufficiently large Kmax is required to achieve a stable description of the weakly bound 8B ground state. In particular,
the values obtained at Kmax=20 and 22 demonstrate improved convergence and are therefore used as a basis for the
subsequent ANC analysis. By contrast, the neutron separation energy of Li converges markedly faster, already at Kmax =
12, reflecting the absence of the Coulomb barrier between the 7Li core and the neutron.
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Figure II: Calculated ANC values for the ground (2+) states of the B and 5Li nuclei in dependence on the
matching point of the overlap integral with it's asymptotics

For the 8B —7Be + p decay, the extracted ANC values are C: = 0.211 fm=/2 in the spin-1 channel and C: = 0.739 fm"2
in the spin-2 channel, giving a total squared ANC C%#B) = 0.591 fm™". This lies above the ab initio NCSM/RGM value (~0.509
fm™") [10] but is consistent, within uncertainties, with the CD-Bonn-based NCSM result and with halo effective field theory.
For the mirror decay 8Li —7Li + n, the corresponding values are C: =0.220 fm=2 and C:=0.774 fm~""2, giving a total squared
ANC C2(8Li) = 0.648 fm™ which is noticeably above the empirical transfer-reaction estimate of about 0.432 fm-' obtained
from the BC(7Li,8Li)12C reaction [11].

The a+3He(*H)+p(n) three-body cluster model, based on the hyperspherical Lagrange-mesh method and realistic
two-body interactions, yields a consistent description of the structure of ¢B and Li, with good convergence of binding
energies (with K,,,, =22 for ground states, and K,,,,,=28 for excited states) and matter radii. The ANCs were extracted self-
consistently by matching the overlap integral of the three-body and two-body wave functions to its asymptotics expressed
by the Whittaker functions.

Conclusion

The asymptotic normalization coefficients of the virtual decays $B —7Be + p and ¢Li —7Li + n can be determined
self-consistently within a three-body a + 3He(*H) + p(n) potential cluster model, by matching the overlap integral of the
three-body and two-body wave functions to its Whittaker-function asymptotics at large core-nucleon separation. Carried
out with a sufficiently large hyperspherical basis (Kmax up to 22-28), this approach yields converged binding energies,
nucleon separation energies, and matter radii for both ¢B and $Li mirror nuclei. The developed method yields ANC square
values — about 0.591 fm™ for 8B and 0.648 fm™ for $Li —broadly consistent with several ab initio and effective-field-theory
estimates, while differing from certain transfer-reaction extractions, particularly for 5Li.

The comparison of the two mirror ANCs points to a measurable breaking of the mirror symmetry of the nuclear
force, attributable to the interplay of the Coulomb interaction and three-body dynamical effects. Together with the
converged proton and neutron separation energies and matter radii, these ANC values provide a consistent and self-
contained basis for further studies of the low-energy 7Be(p,y)$B and “Li(n,)Li capture reactions.
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	Kuntugʻmishlarga mengzadim konstruksiyasida esa koʻplik shakli va mengzamoq fe’li muhim. -lar nomni toʻliq turdosh otga aylantirmaydi, biroq individual Kuntugʻmish obrazini tipik epik qahramonlik mezoniga yaqinlashtiradi. Shu sabab qiyos bir personaj...
	Asosiy pretsedent konstruksiyalarda lisoniy shakl, faol sema va lingvopoetik vazifa oʻrtasidagi munosabat 1-jadvalda umumlashtirildi.
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	Jadvaldan koʻrinadiki, pretsedentlikni faqat nomning tanilganligi bilan izohlash yetarli emas. Uning konkret poetik vazifasi nomni qurshagan til vositalari bilan belgilanadi. Rustamda yadro sema turli konstruksiyalarda saqlanib qolsa, Yusufda lisoniy...
	Bu natija H.Siuta va hammualliflarning pretsedent nom asosiy arxisemasini saqlagan holda yangi kontekstda qoʻshimcha konnotativ qirralar bilan faollashishi haqidagi qarashi bilan tutashadi [7]. “Alpomish” materialida esa kontekstning roli ayrim holla...
	Kappassova va hammualliflar “Alpamys” kabi folklor nomlarining keyingi media diskursida pretsedent nom maqomida ishlashini koʻrsatadilar [8]. Mazkur maqoladagi material esa jarayonning boshqa yoʻnalishini ochadi: “Alpomish”ning oʻziga undan oldin sha...
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	MUHOKAMA (1)
	XULOSA (1)
	FOYDALANILGAN ADABIYOTLAR ROʻYXATI
	Pragmatik potensial va tarjima: nazariy yondashuvlar. Pragmatikaning shakllanishi til belgilarining ma’nosini ulardan foydalanuvchi subyekt va kommunikativ vaziyat bilan bogʻliq holda oʻrganish zarurati bilan chambarchas bogʻliq. C. Morris semiotikani...
	2. Work/Play oppozitsiyasi va muallif pragmatikasi
	3. ‘Sunday school” epizodida yumor va pragmatik nomuvofiqlik. ‘Sunday school’ epizodida Tom turli rangdagi chiptalarni yigʻib, mukofot olish imkoniyatiga ega boʻladi. Tashqi vaziyat Tomni diniy bilimga ega namunali oʻquvchi sifatida koʻrsatadi. Biroq ...
	ST:
	“Now, Thomas, tell me the names of the first two disciples that were appointed.”
	“David and Goliath!”
	TT:
	“- Томас, қорқпа, жуўап бер ҳүрметли сыйлы адамға. ...
	- Биринши еки апостолды...
	- Давид ҳәм Голиаф!”
	4. Tom va Polli xola munosabatida ishonch/ishonchsizlik pragmatikasi. Tom va Polli xola dialoglarining muhim pragmatik xususiyatlaridan biri – Tomning gaplariga nisbatan oldindan shakllangan ishonchsizlikdir. Bu munosabatda da’vo, ishonchsizlik va ogo...
	Devor oqlash ishini boshqa bolalarga bajartirib boʻlgach, Tom Polli xolaning oldiga kelib, vazifa bajarilganini aytadi.
	ST: (1)
	“Well, now, Tom, how much have you done?”
	“It’s all done, aunt.”
	“Tom, don’t lie to me—I can’t bear it.”
	“I ain’t, aunt; it is all done.”
	TT: (1)
	- Қалай, жумысыңды ислеп питкергениң-бе? Қаншасын питкердиң?
	- Барлығын, апа.
	- Том, өтирик айтпа - мен ондайды жақсы көрмеймен.
	- Өтирик айтып турғаным жоқ, апа, ҳәммеси ислеп болынды.
	Mazkur dialog E. Berdimuratov tarjimasida aynan devor oqlash epizodidan keyin keltiriladi. Shundan soʻng muallif Polli xola Tomning gaplariga ishonmasligi odatiy hol ekanligini izohlaydi: Tom aytgan gapning yigirma besh foizi rost chiqsa ham, u qanoat...
	Ushbu mikrokontekstda kommunikativ munosabat quyidagi pragmatik zanjir asosida rivojlanadi:
	Tom → da’vo
	↓
	Polli xola → ishonchsizlik + ogohlantirish
	↓ (1)
	Tom → mustahkamlangan da’vo
	Tomning “It’s all done, aunt” gapi yuzaki jihatdan oddiy assertiv nutq aktidir. Biroq Polli xola uning gapini faqat propositsional mazmun asosida baholamaydi. Uning interpretatsiyasiga Tomning avvalgi xatti-harakatlari va yolgʻon gapirishga moyilligi ...
	Bu holatni quyidagi formula orqali ifodalash mumkin:
	ifoda + oldingi kommunikativ tajriba → amaliy talqin.
	Demak, Polli xolaning “Tom, don’t lie to me” replikasi oddiy taqiq yoki nasihat emas. Unda bir vaqtning oʻzida ishonchsizlik, tanbeh va axloqiy baholash komponentlari mujassam. Qoraqalpoqcha tarjimada “Том, өтирик айтпа” shakli inglizcha ‘don’t lie to...
	Biroq keyingi komponentda muayyan pragmatik transformatsiya kuzatiladi:
	ST: “I can’t bear it.”
	TT: “мен ондайды жақсы көрмеймен.”
	Inglizcha ‘I can’t bear it’ birligi oddiy “yoqtirmaslik”dan kuchliroq emotsional ma’noni ifodalaydi. Unda “bunga chiday olmayman”, “buni koʻtara olmayman” kabi intensiv salbiy munosabat mavjud. Qoraqalpoqchadagi “мен ондайды жақсы көрмеймен” esa mazmu...
	Shu sababli bu oʻrinda ikki pragmatik komponentni farqlash zarur:
	SA (Speech Act): tanbeh va yolgʻon gapirmaslikka undash – saqlangan (P1);
	EE (Emotional-Evaluative Component): emotsional intensivlik – qisman pasaygan (P2). Tomning javobida esa ingliz tilidagi nostandart “I ain’t” shakli qoraqalpoqchada: “Өтирик айтып турғаным жоқ” tarzida mazmunan va kommunikativ jihatdan qayta yaratilga...
	Bundan tashqari, muallifning keyingi izohi mazkur ishonchsizlikni situativ emas, Tom va Polli xola munosabatlariga xos barqaror shaxslararo pragmatik model ekanligini koʻrsatadi. Polli xola devorning haqiqatan ham oqlanganini koʻrganidan keyingina Tom...
	Shunday qilib, mazkur misolda pragmatik potensialning komponentlari differensial tarzda saqlangan:
	CI – kommunikativ intensiya: P1;
	SA – da’vo / ogohlantirish: P1;
	EE – emotsional-baholovchi intensivlik: P2;
	IM – oldindan mavjud ishonchsizlik presuppozitsiyasi: P1;
	ST – Tom nutqidagi nostandart grammatik marker: P2/P4.
	Asosiy tarjima strategiyasi: funksional-pragmatik ekvivalentlik + qisman stilistik transformatsiya.
	Umumiy natija: P1/P2 – asosiy kommunikativ-pragmatik potensial saqlangan, biroq emotsional va ayrim stilistik komponentlar qisman transformatsiyalangan. Natijada: nutq + oldingi bilimlar → pragmatik talqin mexanizmi yuzaga keladi. Bu presuppozitsiya t...
	5. Qonli qasamyod: ritual va pragmatik kuch. Tom va Geklberri qabristondagi jinoyatga guvoh boʻlgach, voqeani hech kimga aytmaslik haqida qasamyod qilishadi. Oddiy ogʻzaki va’da bolalar uchun yetarli hisoblanmaydi; sir saqlash ritualistik shaklda must...
	ST: (2)
	“Now, Tom, let’s tie ourselves to each other with an oath, and then we can never tell.”
	“No, that wouldn’t do for this. That’s good enough for little rubbishy common things... but there orter be writing ‘bout a big thing like this. And blood.”
	TT: (2)
	“- Енди, Том, бизлер бир-биримизге айтпаслығымызға ант берейик – болмаса мүмкин емес.
	- Мейли, мен қайылман. Ең жақсысы усы. Қәне, онда қол қысып... ант етейик.
	- Жоқ, бул болмайды. Бул қандай-да бир әйтеўир ислер ушын... Ал бул мәселе болса, жүдә әҳмийетли... жазба түрде ант етиў керек.”
	6. Qabriston epizodida qoʻrquv va yashirin tahdid. Qabristondagi qotillikdan keyin Tom va Gekning kommunikativ xatti-harakatlarini Injun Joedan qoʻrquv boshqaradi. Ushbu epizodning pragmatik jihatdan muhim xususiyati shundaki, tahdid dastlab Injun Joe...
	Qotillik sodir boʻlganidan keyin Tom va Gek yashiringan joylariga yetib kelib, voqeaning qanday oqibatlarga olib kelishini muhokama qiladilar.
	ST: (3)
	“Hucky, do you believe the dead people like it for us to be here?”
	[...]
	“Huck, I’ll tell you one thing that’s mighty curious. Muff Potter don’t know it. How can he tell?”
	[...] (1)
	“Huck, if Injun Joe’s evidence don’t hang Potter, he’ll kill us some time or other, just as dead sure as we’re a laying here.”
	Ushbu kontekstda bolalarning asosiy xavotiri jinoyatning oʻzi bilan cheklanmaydi. Ular voqeani oshkor qilish Injun Joe tomonidan qasos olishga sabab boʻlishi mumkinligini anglaydilar. Bu xavf ularning keyingi kommunikativ xatti-harakatini – sukut saql...
	Qoraqalpoqcha tarjimada mazkur qoʻrquv quyidagicha ifodalangan:
	TT: (3)
	- Ал ким айтып барар екен? Бизлер-ме?
	- Не айтып отырсаң? Ойлап бола-ма. Ал қапелимде Индей Джоны дарға аспаса не қыламыз? Ол бизлерди ҳәзир болмағаныменен, кейин өлтиреди-ғой, онда қутыла алмаймыз.
	- Мен өзим-де солай ойлаған едим, Гек.
	Mazkur dialogda Gekning “кейин өлтиреди-ғой” mazmunidagi fikri Injun Joening bolalarga shu paytda bevosita tahdid qilmaganiga qaramay, ular vaziyatni oʻz hayotlari uchun real xavf sifatida interpretatsiya qilayotganini koʻrsatadi. Qoraqalpoqcha tarjim...
	Ushbu mikrokontekstning pragmatik tuzilishini quyidagicha ifodalash mumkin:
	witnessing the murder
	↓ (2)
	knowledge of Injun Joe’s violence
	↓ (3)
	inference of possible revenge
	↓ (4)
	fear
	↓ (5)
	decision to remain silent.
	Demak, bu epizodda pragmatik ma’no faqat eksplisit aytilgan gaplardan tashkil topmaydi. Tom va Gekning xatti-harakatlari ular mavjud kontekst asosida chiqargan xulosaga bogʻliq.
	Ayniqsa, “Ал ким айтып барар екен? Бизлер-ме?” savoli yuzaki jihatdan axborot soʻrashga oʻxshasa-da, pragmatik jihatdan haqiqiy interrogativ nutq akti emas. Tom aslida “biz bu haqda aytmasligimiz kerak” degan xavotirni ifodalamoqda. Gekning bunga: “Не...
	Shu tariqa savol-javob shaklidagi dialog ortida quyidagi implikatura yuzaga keladi:
	If we tell the truth → Injun Joe may escape punishment → he will take revenge → our lives will be in danger.
	Shuning uchun:
	telling the truth = danger;
	remaining silent = self-preservation.
	Bu holat Grays nazariyasi nuqtai nazaridan kontekstual implikatura bilan bogʻliq boʻlsa, relevans yondashuvi nuqtai nazaridan personajlarning mavjud kontekstual bilimlardan foydalanib yangi inferensial xulosaga kelishi sifatida talqin qilinishi mumkin.
	Mazkur pragmatik mexanizm keyingi epizodda yanada yaqqol namoyon boʻladi. Tom Gekdan ehtiyotsizlik bilan sirni aytib qoʻymasligini yana soʻraydi:
	TT: (4)
	Гек, сен абайсызда айтып қоймайсаң-ба?
	Shundan keyin muallif ikki bolaning qoʻrquv holatini tasvirlaydi: ular shaharga qaytishda qorongʻilikdagi har bir daraxtni ularni quvib kelayotgan dushman deb tasavvur qiladilar va qoʻrquvdan holdan toyadilar.
	Bu muallif tasviri dialogda shakllangan xavf inferensiyasining perlokutiv natijasini koʻrsatadi. Qoʻrquv faqat verbal-emotsional holat boʻlib qolmay, personajlarning atrof-muhitni idrok etish usulini ham oʻzgartiradi. Shu sababli mazkur mikrokontekstd...
	CI – kommunikativ intensiya: sirni oshkor qilmaslik va oʻzini himoya qilish;
	IM – implikativ-kontekstual ma’no: “agar gapirsak, Injun Joe bizdan qasos oladi”;
	EE – emotsional-baholovchi komponent: “kuchli qoʻrquv va xavotir”;
	SA – nutq akti: “savol shaklida ifodalangan ogohlantirish va sukut saqlashga undash”;
	AR – adresatga ta’sir: “suhbatdoshni sirni saqlashga ishontirish”.
	Ayniqsa, IM komponenti mazkur misolda markaziy oʻrin egallaydi. Chunki bolalarning qoʻrquvi Injun Joening ularga bevosita “sizlarni oʻldiraman” degan tahdididan emas, uning oldingi xatti-harakati va mavjud kommunikativ vaziyat asosida chiqarilgan infe...
	Qoraqalpoqcha tarjimada ham ushbu inferensial zanjir saqlangan: voqeani aytish ehtimoli, Injun Joening jazodan qutulishi va keyinchalik bolalarni oʻldirishi oʻrtasidagi sababiy aloqa aniq ifodalangan. Shuning uchun tarjima adresati ham personajlarning...
	Pragmatik model: context → inference → anticipated threat → fear → silence
	Yetakchi komponentlar: IM + EE + CI + AR.
	Asosiy tarjima strategiyasi: kontekstual-pragmatik ekvivalentlik va implikaturani saqlash.
	Natija: P1 – asliyatdagi asosiy pragmatik potensial, xususan, yashirin tahdid, undan kelib chiqadigan qoʻrquv va sukut saqlashga undovchi kommunikativ motivatsiya qoraqalpoqcha tarjimada funksional jihatdan saqlangan.
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	Grammatik va sintaktik vositalar orqali evfemik birliklarning shakllanishi
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	USING EDUCATIONAL TECHNOLOGIES TO DEVELOP CREATIVE THINKING SKILLS IN ENGLISH LANGUAGE LESSONS
	ИСПОЛЬЗОВАНИЕ ОБРАЗОВАТЕЛЬНЫХ ТЕХНОЛОГИЙ ДЛЯ РАЗВИТИЯ НАВЫКОВ ТВОРЧЕСКОГО МЫШЛЕНИЯ НА УРОКАХ АНГЛИЙСКОГО ЯЗЫКА.
	KIRISH.
	Hozirgi globallashuv sharoitida ta’lim tizimi oldida turgan muhim vazifalardan biri talabalarda nafaqat nazariy bilimlarni shakllantirish, balki ularning mustaqil, kreativ fikrlash koʻnikmalarini rivojlantirishdan iboratdir. Shu sababli ta’lim tizimi...
	Adabiyotlar sharhi. Ta’lim jarayonida kreativ fikrlash koʻnikmalarini rivojlantirish masalasi pedagogika va psixologiya fanlarida keng oʻrganilgan ilmiy yoʻnalishlardan biri hisoblanadi. Ayniqsa chet tillarini oʻqitish jarayonida kreativ fikrlash koʻn...
	Metodologiya. Mazkur tadqiqotning asosiy maqsadi ingliz tili darslarida ta’lim oluvchilarning kreativ fikrlash koʻnikmalarini rivojlantirishda ta’lim texnologiyalarining samaradorligini aniqlashdan iborat. Tadqiqot jarayoni zamonaviy pedagogik yondash...
	Natijalar.Tadqiqot natijalari shuni koʻrsatdiki, ingliz tili darslarida interfaol metodlar va zamonaviy ta’lim texnologiyalaridan foydalanish oʻquvchilarning kreativ fikrlash koʻnikmalarini va kommunikativ kompetensiyasini sezilarli darajada rivojlant...
	Muhokama.Tadqiqot natijalari shuni koʻrsatdiki, ingliz tili darslarida zamonaviy pedagogik texnologiyalar, interfaol metodlar va loyiha asosida oʻqitish oʻquvchilarning kreativ fikrlash koʻnikmalarini sezilarli darajada rivojlantiradi. Natijalarni muh...
	1. Koʻnikma hosil qiluvchi mashqlar
	2. Malaka hosil qiluvchi mashqlar
	3. Umumiy tasniflash tamoyillari
	Annotatsiya: Mazkur maqolada boʻlajak pedagoglarning kasbiy-kommunikativ kompetentligi tushunchasining mazmun-mohiyati, uning tarkibiy komponentlari va funksional xususiyatlari ilmiy-nazariy jihatdan tahlil qilingan. Tadqiqot davomida kompetentlik tus...

	NATIJALAR va muhokama
	FOYDALANILGAN ADABIYOTLAR ROʻYXATI
	Ammo bunday tadqiqotlar masalaning bir qismi, nutqning alohida komponentlariga, masalan mazmunan bogʻlanishli nutqqa, soʻz boyligiga yoki ma’lum metodik usullarga yoʻnaltirilgan. Bu yondashuvlar oʻziga yarasha ahamiyatli boʻlsa-da, boshlangʻich sinf o...
	TADQIQOT METODOLOGIYASI.
	Mazkur tadqiqot muayyan oʻqitish metodikasining tajriba-sinov samaradorligini oʻlchashga emas, balki boshlangʻich sinf oʻquvchilarining nutqiy faoliyatini rivojlantirish muammosining lingvodidaktik mohiyatini nazariy manbalar va zamonaviy kommunikativ...
	Tadqiqotning obyekti sifatida boshlangʻich sinf oʻquvchilarining nutqini rivojlantirish jarayoni olindi. Tadqiqot predmeti esa nutq rivojlanishiga ta’sir etuvchi lingvodidaktik omillar, til birliklarining kommunikativ qoʻllanilishi, dialogik oʻzaro mu...
	Maqolada boshlangʻich sinf oʻquvchilarining nutqini rivojlantirish xususiyatlarini aniqlashda nazariy va qiyosiy tahlil, tizimli sintez metodlari kompleks qoʻllanildi. Nazariy tahlil orqali soʻzlashuv nutqining lingvistik, psixologik va pedagogik jiha...
	Nutq bir vaqtning oʻzida til tizimi, psixologik harakat va ijtimoiy kommunikatsiya boʻlganligi sababli, uni faqat grammatika yoki leksika doirasida tahlil qilish yetarli emas. Shu sababli, tadqiqotda lingvistik va pedagogik kategoriyalar bir-biridan a...
	NATIJALAR VA ULARNING TAHLILI.
	Tadqiqot natijalari boshlangʻich sinf oʻquvchilarining nutqini oʻstirish jarayonini biryoqlama yondashuv yaniy muayyan metod yoki alohida til komponenti doirasida cheklab boʻlmasligini koʻrsatadi. Nutqiy rivojlanish- lisoniy tizim elementlarining egal...
	Bundan koʻrinib turibdiki, boshlangʻich sinf darsida yangi soʻzning ma’nosini aytish yoki grammatik shakl qoidasini tushuntirish til oʻrganishning boshlangʻich bosqichi hisoblanadi. Ammo lingvodidaktik jarayon shu yerda toʻxtab qolsa, oʻquvchining pro...
	XULOSA.
	Boshlangʻich sinf oʻquvchilarining nutqini rivojlantirish masalasini lingvodidaktik jihatdan ta hlil qilish nutqning faqat til bilimlarini oʻzlashtirishga tenglashtirilmasligi kerakligini koʻrsatdi. Nutq rivojlanishi til birliklarini bilish, ularni ko...
	Tadqiqotning asosiy xulosasi shundan iborat: boshlangʻich sinf oʻquvchisining nutqini rivojlantirishning lingvodidaktik samaradorligi til resursi bilan kommunikativ harakat va unga sharoit yaratuvchi ijodiy topshiriqlarning integratsiyasiga bogʻliq. N...
	Bir oʻzgaruvchili integralda modelning qoʻllanishi
	XULOSA. (1)
	AI va CAS integratsiyasi asosidagi model integral hisoblashda muloqot, ramziy amal, vizual tasvir va matematik dalilni bir oʻquv sikliga birlashtiradi. Modelning ishlash shartlari dastlabki mustaqil urinish, xato turiga mos yordam, natijani tekshiris...
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