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Na6opaTtopus MHGhOPMaALIMOHHbIX TEXHOOIMN
um. M.T. MewepsikoBa

B coBmectHoii pabdore cotpymaukoB OSSN u MI'Y
uM. M. B. JlomoHOCOBa jaH 0030p KOHIIETITYaIbHOM OCHO-
BbI TEOPUHU CIIMHOBBIX CTeKOI. IIpuBeneHo onucanue Ma-
TEMaTHIECKOT0 armnapara, pa3padoTaHHOTO ISl CITMHOBBIX
CTEKOJI M MOAEIM OrpaHMYEHHOW MamuHbl bonbliMana
(OMB). PaccmoTpeHa ONTUMH3ALIHS AITOPUTMA 00y UCHHUS
OMb wuerpaaveHTHBIME MeTofamu. OmucaH U HMCHONb-
30BaH CHOCO0 W3BIICUCHUS THIIEpIIapaMeTpa ajJropuTMa
o0yueHuss — Temreparypsl. MccienoBanbl KpUTHUECKUE
sBieHuss B OMbB — sHTponuiHbIA KpHU3HC, pa3auyue B
TeMIeparypax co3laHus u 00paboTku oOydaromieil BBI-
OOpKH. DKCIEPUMEHTAIBHO TPOIEMOHCTPUPOBAHA BO3-
MOXHOCTb YMEHBIIICHUS BBIYUCIUTEIBHON CIIOXKHOCTH
anropuTMa mepenadu coobmennit. [lomydeHHBIE pe3yiib-
TaThl MOTYT IIOMOYb YCKOPHUTH Tporecc odyuenuss OMB,
n30eXkaTh pekXrUMa PaCXOKACHUSI PadOTHI ajIropuT™Ma H
OIMCATh MTPEJOCTABICHHBIH HA0Op 00y4aroIMX JaHHBIX C
TOYKH 3PEHUS PETPE3EHTATUBHOCTH.

Ilepenenkun E. E., Caooenuros B. U., Hnozemyesa H. T,
Pyoamenxo P. A., Tapenxun A. A., Cvicoes I1. H., Ilonaxosa P. B.,

Caoosnuxoea M. b. OT CIMHOBBIX CTEKOJ K 00yYEHUIO HEHpOH-
ueix cereit / DUAS. 2022. T. 53, Beim. 4. C. 904-930.

Ilocne necarmneTnii pa3BUTHS KBAHTOBBIX BBIYHC-
JICHUI y/lanoch NOOUTHCS OUIYyTHMOTO Mporpecca Kak B
armaparHoM oOecrieueHHH, Tak U B asiropuTMax. OHako
COBPEMEHHBIEC KBAHTOBBIC YCTPOMCTBA MMEIOT CEPHE3HbBIC
OrpaHUYCHUS B KOJINYECTBE KyOUTOB, INTyOWHE KBAaHTOBOM
CXEMBI, OJJHOBPEMEHHO HMMEIOT CHIIBHBIE IIYMOBBIE IPO-
IIECCHI, KOTOPBIE 3aTPyAHSIOT MOydeHHE KOPPEKTHOTO pe-
3ynbTara. [lo3ToMy HarpaBieHue, CBI3aHHOE C IPOrpaMM-
HbBIMU KBAHTOBBIMU CHUMYJIATOPpAMU JI BBIYMCIICHUM Ha
KOMITBIOTEpax KIIACCHYECKOH apXWUTEKTYpBI, NMPeacTaBIs-
eT ocoObIil mHTEpec. Pa3paboTka n TecTHpOBaHNE KBaH-
TOBBIX AJITOPUTMOB Ha CUMYJIATOpAX XOTSA U OrpaHUYCHBI
MaMsThIO KOMITBIOTEPa, HO MO3BOJISIIOT TNPHMEHSATh WX
JUISL pELIeHUsI psiia 337a4 B CAMBIX Pa3IMYHBIX 00TaCTAX:
KBAaHTOBOM XMMHH, MCCIIENOBAHNN XMMHYECKUX CBOWCTB
TSDKEJIBIX DJIEMEHTOB, KBAHTOBOM IITyOOKOM MAalIMHHOM
00y4eHNHN B POOOTOTEXHHKE U T. 1.

B JINT na cynepxommnbiotepe (CK) «'oBopyn» nmpose-
JIeHa Cepusl BEIYMCIUTENBHBIX SKCIIEPUMEHTOB C HCHOJb-
30BaHHEM IIEJIOTO PsZa KBAHTOBBIX CHMYJISITOPOB, TAKHX
kak QuEST, Qiskit, CuQuantum, u rereparopa KBaHTO-
BbIX cxeM Circ, criocoOHBIX paboTaTh Ha Pa3IMuHbIX BbI-
YHCIIUTENBHBIX apXUTEKTypax. B pe3ynbrare onpeneneHs
npenensHble Ha ceromHs BosMoxHOCTH CK «IoBOpyH»
IIpyu MOACIUPOBAHNU TAKUX KBAHTOBBIX aJITOPUTMOB, KakK

Perepelkin E.E., Sadovnikov B.1., Inozemtseva N.G., Ru-
damenko R.A., Tarelkin A.A., SysoevP.N., PolyakovaR.V.,,
Sadovnikova M.B. From Spin Glasses to Learning of Neural
Networks // Part. Nucl. 2022. V. 53, No. 4. P.904-930 (in Russian).

After decades of development, quantum computing
has made tangible progress in hardware and algorithms.
However, modern quantum devices are seriously limited
in the number of qubits, the circuit depth and, at the same
time, have strong noise processes that make it difficult to
attain a correct result. Therefore, the area related to soft-
ware quantum simulators for calculations on classical
computers is of particular interest. Although the develop-
ment and testing of quantum algorithms on simulators are
limited by computer memory, they enable their applica-
tion in solving a number of problems in different areas:
quantum chemistry, the study of the chemical properties
of heavy elements, quantum deep machine learning in ro-
botics, etc.

At MLIT, a series of computational experiments was
carried out on the “Govorun” supercomputer using several
quantum simulators, such as QuEST, Qiskit, CuQuantum,
and the Circ quantum circuit generator, which are capable
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of operating on different computing architectures. As a
result, the current limiting capacities of the “Govorun”
supercomputer were defined when simulating such quan-
tum algorithms as Grover’s algorithm, the quantum phase
estimation algorithm, quantum Fourier transform and test
synthetic algorithm, using quantum circuits of different
classes. The experiments show that at present, the capac-
ities of simulating quantum algorithms are limited to 38
qubits for calculations on the CPU and 34 qubits for calcu-
lations on the GPU; when simulating on the GPU, one can
achieve greater speedup in comparison with calculations
on the CPU.

Zrelov P.V., Ivantsova O.V., Korenkov V.V., Ryabov N.V,,
Ulyanov S.V. Efficient Simulation of Quantum Algorithms on

Simulators of a Classical Architecture // System Analysis in Sci-
ence and Education. 2022. No. 1. P. 4254 (in Russian).

A monograph “New Developments of Newton-Type
Iterations for Solving Nonlinear Problems” was published
at Kurs Publishing House, co-authored by MLIT Deputy
Director Academician of the Mongolian Academy of
Sciences O.Chuluunbaatar and JINR Honorary Doctor,
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anroput™ ['poBepa, aJirOpUTM KBAaHTOBOW OIEHKH (a3bl,
KBaHTOBOE TIpeoOpazoBanne Dypbe W TECTOBBIA CHHTE-
TUYECKUN alTOPUTM, C MPUMEHEHHUEM KBAHTOBBIX CXEM
pa3nu4HOro Kiacca. IIpoBeieHHbIE SKCIIEpUMEHTBI IPOJE-
MOHCTPHUPOBAJIM, YTO B HACTOSIIEE BPEMsI BO3ZMOKHOCTH
MOJIETIMPOBaHUS KBAHTOBBIX aJTOPUTMOB OTPaHUYEHBI
38 xyburamu npu pacuerax Ha CPU u 34 xyburamu npu
pacuerax Ha GPU; npu monenupoBanuu Ha GPU MoxxHO
JOCTHUYb OOJIBILIETO YCKOPEHHUS [0 CPABHEHHUIO C pacyeTa-
mu Ha CPU.

3penos I1.B.,  Heanyosa O.B., Kopenvkos B.B.,  Pa-
006 H.B., Yivsanos C.B. DbdexTnBHOE MOAEITHPOBAHUE KBaH-
TOBBIX QJITOPUTMOB Ha CHMYJIATOpax KJIACCUYECKOU apxu-

TekTypbl // CHCTeMHBIN aHanu3 B Hayke U oOpazoBaHuu. 2022.

B 1. C. 42-54.

TUGAL ZHANLAV

ISBN 973=5=807535=48=0

Academician of the Mongolian Academy of Sciences
T.Zhanlav.

In Newton-type methods, iteration parameters play
a key role. Suitable choices of these parameters not on-
ly speed up convergence, but also extend the convergence
domain. Over the last two decades, many papers on this
topic have been published. The monograph systemizes the
results obtained in this area, including the results of the
authors’ joint studies obtained in collaboration with co-au-
thors. The book will be useful to readers, graduate students
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B m3garensctBe «Kypcey» BBIIIIA B CBET MOHOTpadus
«HoBble pa3paboOTKM UTEpAlMOHHBIX METO0B HbloTOHa
JUIA pelIeHHs HEeTWHEWHBIX 3a/au», HalWuCaHHas B CO-
aBTOpCcTBE 3amectureneM ampekropa JIMT axanemukom
Mownronbeckoit akanemun Hayk O. UynyynOaarapom u
noyeTHeIM fokTopoM OUSAN akxamemukoM MOHTOIBCKOM
akagemuu Hayk T. JKannaBom.

B HBIOTOHOBCKHMX METO/aX MapaMeTpbl HTepalnun
UTPAIOT KITFOYEBYIO poitb. [Toaxomsmuii BBIOOp 3THX mapa-
METPOB HE TOJIBKO YCKOPSET CXOAUMOCTh, HO U paclIups-
eT 001aCTh CXOIMMOCTH. 3a MOCJIEHUE J[BA JECATUICTHS
OBLTO OITyOTMKOBAHO MHOTO paboT 1Mo 3TOH Teme. B mo-
Horpaduu aBTOPOB CHCTEMaTH3UPOBAHBI PE3YJIBTATHI,
TIOJYYECHHBIE B 3TOW OONAcTH, BKIIOYAs PE3yJbTaThl CO-
BMECTHBIX HCCIIe/JOBaHNI aBTOpoB. KHnra Oyzner monesna

T. Zuancav anp O. CHULUUNBAATAR

ITERATIONS FOR SoLVING NONLINEAR PROBLEMS

New DeveLoPMENTS OF NEwTON—TYPE

MONOGRAPHY

and researchers interested in applied mathematics, numer-
ical analysis and applied sciences.

Every year, different groups of people, namely, inter-
national delegations, students, teachers, journalists, etc.,
visit JINR. The organizers of such visits are usually the
UC, the International Cooperation Department and the
laboratories. Until April 2022, there was no centralized
system for obtaining information about these visits. MLIT,
together with the UC, developed a service for planning and
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YUTATEJIAM, aCIIMpaHTaM M UCCJIEA0BATEIIAM, HHTEPECYIO-
IIIMCsL HpPIKJIaZ[HOﬁ MaTeMaTHKOﬁ, YHUCJIICHHBIM aHaJIU30M
1 IIPUKIIAAHBIMH HAYKaMH.

Exeronno OMSAN nocemaror pasHble Tpynibl JIo-
Jieli: MEeXTyHapOIHbIEe [eJeTalliy, CTYACHTHI, yYUTels,
KypHAIHCTHI U T.J1. Oprann3aropamu TakuX IMOCEIICHNH
o0prgHO sBsIFoTCss YHL, JlemapTaMeHT MeXITyHapOTHO-
TO COTpyIHUYECTBA U abopatopuu. [o anpens 2022 r. He
CYIIECTBOBAJIO IEHTPAIN30BAHHONH CHCTEMBI TOJYYCHHS
nHpopmarn 00 »tux Bm3urtax. JIUT coBmectHo ¢ YHI]
pa3paboTany cepBUC ITAHUPOBAHUS M YUeTa SKCKypCHI B
OUAN — https://jinrex.jinr.ru. OcHOBHBIE (HYHKITUH ITO-
TO cepBHCa: COXpaHeHHe HH(OpPMAIMU 00 HKCKYpCHUSX,
KOOPJIMHAIINS SKCKYPCHH, TEMOHCTpAINS 3arpy’KEHHOCTH
TOYEK TTOCEIIECHHS, cOOp aHATNTHKN M JIEMOHCTPAIHS CTa-
ticTikd. YHI[ ObIT mepBBIM MOJIB30BaTENIeM CHCTEMBI,
1 B HACTOSIIEE BPEMS €¢ aKTHBHO HCIIOIB3YIOT BO BCEX
nabopatopusix. Ha cerofHs B cucTeMe 3aperncTpHpoBa-
HO Oonee 100 YenoBeK, KOTOPBIC CBsI3aHBI C IMPOBEJIC-
HHUEM 3Kckypcuil. 3a nepuon ¢ anpens mo asryct 2022 r.
B OUSU Owuio mposeaeHo 160 skckypcuit. CepBuc
MIPE/IOCTABISIET CBOAHYIO WMH(OPMAIMIO O TEKYIINX, 3a-
IUTAHUPOBAHHBIX U 3aBEPILICHHBIX IKCKYPCHSX U aBTO-
MaTHUYECKU OTIMPABIISET YBEIOMJICHHMS MO 3JIEKTPOHHOM
rmoyre 000 BceX BaKHBIX COOBITHSIX.
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logging excursions at JINR — https://jinrex.jinr.ru. The
main functions of the service are saving information about
excursions, coordination of excursions, demonstration of
the workload of the visit points, collection of analytics and
visualization of statistics. The UC was the first user of the
system, and it is now actively used in all laboratories.
More than 100 people who are related to excursions are
registered in the system. During the period from April to
August 2022, 160 excursions were held at JINR. The
service provides summary information about all ongoing,
planned and completed excursions, and automatically
sends email notifications about all important events.






