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AKTYAJIBHBIE 3ATAYU COBPEMEHHbBIX TH®OPMAILIMOHHBIX
TEXHOJIOTUA HATPY30YHOE TECTUPOBAHUE IPOT'PAMMHOI'O
OBECIIEYEHUA

Aunomauuﬂ: Cmamus nocesiauieHa HAZPY304YHOMY mecmuposeaHuro
npocpammHoco 06ecnequuﬂ; Hpouecc npoeedeHuﬂ mecmupoearusl, 4mo noseoJjisien
npoeepums U Kaxk 5mo npoeepuniv.

4-5 npeonosicenuii.

Knrwoueswvie cnosa: Hazcpyszounoe mecmuposanue npoecpammmoco obecneyerus,
npoyecc CO6PpeEMEHHO2c0 meCcmupoeaHUsl, Memoowl mecmuposaHU-L.

Annotation: The article is devoted to load testing of software; the process of
testing; what allows you to check and how to check it.

Key words: Load testing of software, the process of modern testing, testing

methods.

YTo TaKkoe HATPY304YHOE TeCTHPOBaHHE?

CornacHo [1, c. 8] TectupoBanne — (QYHKIMOHAIBHO 3TO TPOIECC OICHKH
Ka4yecTBa CUCTEMBI, IPEACTABIICHUS YCIIYT U HH(MOPMAIIMH, TO3BOJISIOIINNA KOMITAHUN
YIPaBJIATh pUCKAMH KauecTBa CUCTeMbl. OpraHU3aIiiOHHO 3TO IPYIIa CICIIHATUCTOB
NPEIOCTABIISAIONIAs TAaHHBIC YCIYTd W WHPOPMAITMOHHBIC MPOIYKTHI JJIS MMPOCKTa B

KOTOPOM OHaA 3aHATa.
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Harpy3ouHblii TECT-3TO THI TECTHPOBAHUS MPOTPAMMHOIr0 OOECIICUCHUS,
KOTOPBIM MPOBOJIUTCS AJISI TOHUMAaHUS OBEICHUS IPUIIOKEHUS TIPU ONPENEIEHHON
0HaaeMoil Harpy3ke. Harpy3ouHoe TecTHpOBaHME BBITIOIHAETCS JJIS ONPEICIICHUS
MOBEJICHUS] CUCTEMbI KaK B HOPMAJIBHBIX, TaK U B MTUKOBBIX YCIIOBUSIX.

Harpy3ouHoe TecTHupoBaHHE OJWH W3 PA3JIMYHBIX BHUAOB TECTHPOBAHMS
NPOU3BOAUTEIBLHOCTH, KOTOPBIA OIpeaeisieT MNpPOU3BOAUTEILHOCTh CUCTEMBI B
peXUME peallbHOTO BpeMeHM Harpy3ku. OH B OCHOBHOM HCIOJIb3YETCA s
oOecrieueHus Toro, 4Tto MPUIOKEHUE paboTaeT yJIOBIECTBOPUTEIHHO, KOI/Ia MHOTHE
MOJIb30BATENH MBITAIOTCA MOTYYUTh JOCTYI UM UCIIOIB30BaTh €ro B TO K€ BpeMs.

Harpy3ouHoe TeCTUpOBaHUE MTO3BOJISET ONPEICTUTD:

. SABnsercs R0/ uH(ppacTpykTypa, UCIIOJIb3yeMast TUTSI
pa3MenieHus NPUI0KEHUs, TOCTATOYHOU WU HET;

. SBnsieTcs 1 MPOU3BOAUTEIBLHOCTD MPUJIOKEHHUS YCTOMYMBOM, KOT1a OHO
HaXOJUTCS Ha MHUKE CBOEH IMOJIb30BATEIBCKON HATPY3KHU

o CKOJIbKO  OJTHOBPEMEHHBIX IOJIb30BaTENel MOXKeT o0pabdaTbiBaTh
MPWIOKEHUE U MacCIITa0 MPUIIOKEHUS, HEOOXOIUMOTO C TOUYKH 3PEHHUS alnapaTHOro
obecrnieueHus1, MPOIMYCKHOW CITIOCOOHOCTH CETU U T.J., YTOOBI 0O0JIbIIIE MOJIb30BaTEIEH
MOTJIH MTOJTYYHUTh JOCTYI K MPHUIIOAKEHUIO

. [To3Bosisier  ompeneauTh  MaKCUMaJbHYIO  paboOuyl0  MOIIHOCTh
MIPUJIOKEHUS, a TAKXKE JIFOObIE Y3KHE MECTa U ONPEEINTh, KAKOU 2JIEMEHT BbI3bIBAET
nerpaganuto. Hanmpumep, €ciaum KOJWYECTBO TMOJb30BATENIEH YBEIWYUBAETCS, TO
CKOJIBKO MPOIECCOPOB, MaMITH OyJeT MOTpeOAThCS, KakoBa CETh U BpEeMsl OTKJIMKA
MOJIOCHI TIPOITYCKAHUS.

. Harpy3ounoe TtectupoBaHue BKIIOYAaeT B CeOsl MMHTAIMIO PEaTbHOM
M0JIb30BATEILCKOM HArPY3KH JIJISI IIEJIEBOTO MPUIIOKEHUS. DTO TIOMOTAET ONPEEIUTD,
KaK Ballle MPUJIOKEHHUE BeNIeT ceOsi, KOorja HECKOJIBKO MOJIb30BaTeliel oOpamaercs K
HEMY OJTHOBPEMEHHO.

. OcHoBHast esb Harpy304HOr0 TECTUPOBAHUS-ONPEACITUTh
MaKCUMaJbHBIE 00BEM pabOThl, KOTOPBIM CHCTEMa MOKET BBIMOJHUTL 0€3

CymeCTBCHHOI'O CHUKCHUSA IMTPOU3BOAUTCIBHOCTH.
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. Harpysounoe TECTUPOBAHUE HOJmagaeT i (0 KaTETOPHIO
— He(DyHKIIMOHAJIBHOE TECTUPOBAHHUE.

. Bo MHOrux opraHu3zanusx Harpy304HoOe TECTHPOBAHHUE BBIMOJIHSACTCS B
KOHIIE )KU3HEHHOTO ITUKJIAa pa3pabOTKH MPOrpaMMHOTO 00eCIieueHus], B TO BpeMsl KaK
HEKOTOpBIE OpTaHU3allMi BOOOINE HE BBHIMOJHAIOT HArpy304YHOE TecTupoBaHue. B
Clydae BOHUKHOBEHUS ITPOOJIEM C IPOU3BOIUTEILHOCTHIO B IIPUIIOKEHUH, 3TO MOXKET
MPUBECTH K MOTEPE JI0XO0/1a.

HpI/IMCpBI HArpy3o4HoOro TCCTUpOBAaHUA BKIFOYAIOT!:

. 3arpy3ka cepuu 0oJibIKX (PaiijioB U3 UHTEPHETA

. 3amycK HECKOJIbKMX TPWIOKEHUH Ha KOMIBIOTEpE WM CepBepe
OJTHOBPEMEHHO

. [IpenocraBnenue cepepy 00JbIIOr0 00beMa Tpaduka

. 3anuch ¥ YTeHUE JaHHBIX Ha )KECTKUU AUCK U 0OpaTHO HEMPEPHIBHO

IIpouecc-Kak Cnenars Harpy3ounoe TectupoBanue?

HpOI_[CCC Harpy3o4Horo TcCTUpOBaHUA BKIIOYACT B cebs CICAYIOIIHC OTallbl:

Kak coenats Harpy3o04dHOC TSCTHPOBAHHE

VcTaHOBKA TecTOBOH cpelEl

OnpegeneHne KPATePHER 3P PeKTHEHOCTH

H.'IHHII[]OBHHHE' TeCTa

Cosganne BHPTYAIBHBLX I0IB30BATETEH (Vuser)

CozaaHHe COeHAPHEB

3anyck coeHApHA

MoHHTOpPHHTI cIleHAPHHA

AnanH3 pPe3YJIBTATOB TECTHPOBAHHA

Pucynok 1. IIpouecc-Kak Cnenars Harpy3zounoe TectupoBanue
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1. YcraHoBKa TeCTOBOI cpe/bl

Ha sTtom mare ycraHaBiauBaeTcs cpefa TECTHUPOBAHUS MJii HAarpy304HOTO
Tecta. TecToBas cpeia 10HKHA OBITH HACTPOCHA KaK MOKHO OJMKe K paboueilt cpene
C TOYKHM 3pEHMs anmapaTHOro OOECHEeYeHHUs, CETH, creruuKaluid MporpaMMHOTO
oOecrieueHus u T. 1T

2.0npenenenne Kpurepues 3PPeKTHBHOCTH

Ha »toM o3rame omnpeaenstoTcss MOKa3aTelad MPOU3BOAUTEIBHOCTH IS
HArpy304HOro TeCTa M 3aBEpIIAIOTCS KPUTEPUHU ycrexa. ITO MOXKET BKIIOYATh
OTIpe/IeNICHUE OMYCTUMBIX MPEAETIOB MPOIYCKHOM CIOCOOHOCTH, BPEMEHU OTKIIMKA,
TPaH3aKIUU U T. [T

3.1li1anupoBaHue TECTA

OHn BkiIIOYaeT B ce0si HACTPOMKY TECTOBOM Cpelbl M pa3pabOTKy YETKO
ONPENICJICHHOTO IJIAaHA HArpy304HOTO TECTUPOBAHUSI COCTOSIIMI ONMHCAHHBINA YEK-
auctoM. Yek nmuct — Habop unaent (tect-kerico). Ilocnennee ciioBo He 3psi B3STO B
CKOOKH, T.K. B 00ILIEM Cllydae 4eK-JIUCT — 3TO MPOCTO HAOOP UJEH 10 TECTUPOBAHUIO,
ujeil mo paspaboTke, UICH IO IUIAHWPOBAHUIO M YIPABJICHUIO — JIIOOBIX WeH. [2
c.110].

4.Co31aH1e BUPTYaJbHbIX NOJIb30BaTe €l (Vuser)

BxnitoyaeT B ce0si co3paHue cleHapueB Vuser, KOTOpbIE COAEPKaT pa3IMuHbIe
3a/1a4yu, BBITIOJIHAEMbIE KaK/IbIM VUser. 3a/1auu, BBIIOJIHAEMbIE IT0JIb30BATEISIMU VUSET,
MOTYT OILICHUBAThCS KaK TPaH3aKIIUU.

5.Co3nanue cueHapueBn

Cuenapuii - 5T0 KOMOWHAIMSI MalTUH (areHTOB), CIICHAPUEB M TOJIb30BaTECH
vuser, KOTOpbIE€ BBIMIOJHSIOTCS BO BpPEMsI CeaHca TeCTUpoBaHUsA. B mporpamMmMHOM
uHcTpymente Loadrunner coeHapuu co37al0TCd € MOMOILBIO  KOHTPOJIIEpA
Loadrunner. CiieHapu#u MOTYT OBITh IBYX THIIOB: PYYHBIC U II€JICBBIC.

6.3anmyck cuenapust

Harpyska Ha cepBep sMyJHpyeTcsl TyTEM 3allyCKa HECKOJIBKUX MOJIb30BaTeNe
Vuser Ui BBIIOJIHEHHs 3a1ad  OAHOBpeMeHHo. llepen 3amyckoM clrieHapus

HEO0OXOJMMO HACTPOUTh KOH(UTYpalrio ClieHapusi U IUIAaHUpOBaHUE. MBI MOXXEM
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3aMyCTUTh BECh CIIGHAPUH, TPYIIBI TMOJB30BAaTENIed VusSer WM OTACIbHBIX
MIOJTb30BATENICH VUSer.

7.MOHUTOPHUHT ClleHAPUSI

CueHapuii MOXET KOHTPOJUPOBATHCS C TOMOINBIO OHJIAHH-MOHUTOPOB
Loadrunner, Takux Kak TpaH3aKIIMs BO BPEMSs BBITIOJHEHHSI, CHCTEMHBIH pecypc, BeO-
pecypc, ceTeBas 3aJep>KKa U T.JI.

8. AHaJIu3 pPe3yJIbTATOB TECTUPOBAHMS

DTO caMblii BaXKHBIM IIAr B MPOIECCE HArpy304HOrO TecTupoBanus. Ha stom
JTare TeCTep aHATU3UPYET Y3KUE MECTa MPOU3BOIUTEILHOCTH, UCIIONB3YsI TpadUKH |
OTYETHI, CO3JaHHBIC BO BPEMs BBHIMOJIHECHUS CIIeHapHusa. Harpy3ouHbIi TecT MOXKeET
MOTpeOOBaThCA TOBTOPUTH TIOCJIE€ YCTPAHCHHUS HETOJAI0K, BBIIBICHHBIX B
HArpy304HOM TECTe.

IMoyemMy Tak BasKHO HArPy304YHOE TECTUPOBaHuUe?

Harpy30que TECCTUPOBAHNC HMCET BaXXHOC 3HAYCHUC 110 CJICAYIOHNIUM

IMpUYIrMHaM:

[Nouemy Tak BaKHO HarpysouyHoe

TecTMpoBaHue?

o HarpysotuHoe TecTHpoBaHHe HMHTHPYeT
peaabHBIE N0Ib30BATeIbCKAE COeHAPHH

- H3ivmenenne KOJa MOAEET DOBJIHATE Ha
OpOoH3IBOIHTE/IBHOCTE NPHIOKEHHA

Hﬂl"l’l}-"}D‘]HDE TeCTHPOBAHHE 3KOHOMHT
JeHBI'H H ROCEEHHO I'eHEPHPYET JOXO0T

Pucynok 2. [ToueMy Tak BaKHO Harpy304HOE TECTUPOBAHHUE.
1. Harpy3o4Hoe TeCTUPOBaHUE UMHTHPYET peajibHbIe M0JIb30BATEIbCKHE
CLlEeHAPHH
[Ipu TectupoBanum BeO-caiiTa WM TPUIOKESHUS O] HATPY3KOM TECTEPOBIIHK
(dbakTUYECK UMHUTUPYET, KaK OH OyjeT padoTarh, KOTJa COTHM, THICSYM WM JIaXKe
MUJUTMOHBI  TTOJIB30BATENIEN IOCEHIAIOT €ro B PEXHUME pPEATbHOrO BpPEMEHH.

[Ipunoxenne MOXeT Xopomo padoTaTh Il OJHOTO TIOJH30BATENs BO BpPEMs
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(GYHKIIMOHATBHOTO TECTUPOBAHMUSI, HO €T0 TIPOU3BOIUTEILHOCTh MOXKET YXYIITUTHCSA,
KOTI'/Ia MHOTHE T0JIb30BATEIN MBITAIOTCS MOTYYUTh K HEMY JOCTYI OJJHOBPEMEHHO BO
BpEMsi HArpy304HOro TECTHPOBAaHUS U3-3a2 OTCYTCTBUSI CHUCTEMHBIX PECYPCOB.
[ToaTOMy mydIne 3arpy3uTh TECT, YTOOBI MOHATH, NMPOAHAIN3UPOBATH U WCIIPABUTH
OIIUOKH, MIPEXK/IE YEM OHM JIEUCTBUTEIILHO IPOU30UIYT B peaJbHOM BPEMEHHU.

2. MW3MeHeHHe KoOJa MOKeT TMOBJIHUATH HAa MNPOU3BOAUTEIbHOCTD
NPUJIOKEHUsI

Jlaxke eciii Bbl BBINIOJIHUJIM HArpy304HO€ TECTUPOBAHUE B paMKax Ipoliecca
TECTUPOBAHUS HECKOJIBKO MECSIEB Ha3a/l, HO €CJIM KoJ ObUT M3MEHEH HECKOJIBKO pa3
1ocjie 3TOro, TO JIydllle BBIMOJHUTH HArpy304HOE TECTUpPOBaHME CHOBa. Bce
M3MEHEHUS, BHECEHHBIC B KO/ IOCJIE Harpy304YHOTO TECTHPOBAHMUS, MOTJIU TTOBIHUSATH
Ha CIIOCOOHOCTh CUCTEMBI 00padaThIBaTh HArpy3Ky. YToObI YO IUTHCS, UTO KOHEUHBIH
MOJIb30BaTeNIb HE YJUBIEH TMPOU3BOJUTEIBHOCTHIO CHUCTEMBI, PEKOMEHIYETCS
BBITIOJTHATHh aBTOMATH3UPOBAHHBIA HArPY304YHBIA TECT B paMKaX IUKJIa HETPEPHIBHOU
WUHTETrPallUU.

3. Harpy3o4Hoe TecTUPOBaHUE IKOHOMMUT IeHbI'H U KOCBEHHO reHepUpyeT
A0XO0]

HaeM TecTHpOBIIMKOB /Ui BBIMIOJHEHUS HArPy30YHBIX TECTOB MOXKET
MoTpeOOBaTh JOMOJHUTEIBHBIX 3aTpaT, HO CTOMMOCTb HCIIpaBJieHUs] BeO-caiita,
KOTOPBIN BBIXOJUT U3 CTPOS B PEKUME PEATbHOTO BPEMEHH, €I1IE JTOPOKE.

BaxxHOCTH HArpy304HOTO TECTUPOBAHUS-TIPUMEPHI

. Target.com motepsia $780 000 B mpomakax Bcero 3a 3 yaca, KOTja CauT
ObLT crymieH Bo Bpems akiuu B 2015 romy

. Korna cepepsl Amazon.com pyxuyiu B 2013 roay 3a 30 munyT, Amazon
notepsi1 $ 66,240 3a MUHYTY

. B centsa6pe 2010 roma Virgin Blue airlines nmepexuna cepuro cOoeB u
cOoeB B TeueHne 11 mHEH, KOTOpPBIC IPUBEIIH K TOMY, YTO €€ CHCTEMBI PETHUCTPAIINH,
OHJIAWH-OpOHUPOBaHUS, OPOHUPOBAHUS U MOCATKUA ObUTH OTKJIFOUYEHBI. DTO TPUBEICT

K IIOTCPC 20 MMIIMOHOB J0JJIapOB B AOIIOJHCHHC K ThICAYaM pPa30od4apOBAHHBIX
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kaeHToB. Kommanust Navitaire, kotopoit yaanock JOroBOpUTHCS O MOKymke Virgin
Blue, nomkna Obuta komneHcupoBath Virgin Blue $ 20 mus.

. CornacHo ompocy, 75% mnonp30BaTeneil cKka3ajii, 4YTO €CIU CAUT PYXHYI
WM €CJIM OH ObLT MEJICHHBIM, OHHU IMOKUHYT CalT

. 50% monp30BaTenel ckazaau, 4TO OHU OyIyT JenaTh NOKYNKU B APYTOM
MECTe, €CIM CaliT WK MPUIIOKEHUE HE 3arpy3WINCh B TeUEHUE 3 CeKyH/

. Kak BBl MoxeTe BHUAETb, Bce OOJbllE JIOJEH CKJIOHHBI TMOKYIMAaTh
IPOJIYKTHl BO BpPEMsl PEKJIAMHBIX MEPOINPHUSATHN, TakuX Kak YepHas MSITHHIIA,
KHOEpIOHEeACTbHUK WM, KOT/Ia €CTh PEKJIaMHOE MPEATIOKEHUE / CKUAKA U T. 1T

. Bce Oonpmie mrogeit crpemsTcss 3a0pOHUpPOBATH aBUAOMIETHl B
Mpa3AHUYHBIC THU WU B T€ THU, KOT/Ia aBUAKOMITAaHUSI UMEET MPEITI0KEHNE

. Ecnu Bam caldT BBIXOAUT U3 CTPOS BO BPEMS TAKOT'O COOBITHS, TOCETUTENN
MOTYT OKMHYTH Balll CAlT U MEPEUTH HA CAUT KOHKYPEHTOB. DTO MOXET MPUBECTH K
MoTepe BBIPYYKU U JOTH PHIHKA.

. Takue cuTyanuu MOXHO TPEIOTBPATUTH IyTEM HArpy304HOTO
TECTUPOBAHUS CUCTEMBI U YCTPAHEHHUS JIIOOBIX OOHAPYKEHHBIX MTPOOIeM

IIpeumyiecTBa HArpy304YHOr0 TECTUPOBAHMS

. Bonpocsl, cBs3aHHbIE C NMPOU3BOJUTENBHOCTHIO, U Y3KHE MECTa MOTYT
OBIThH BBISIBJIICHBI IO HaYaya MpOMU3BOICTBA

. MacmtabupyemMocTh CHUCTEMBbl YIydIlIeHa OMEpUpys MOHATHUSMU 0a3bl
JaHHBIX, IPOrPAMMHOT0O O0OECIeueHusl, CETH etc

. CymecTByeT MHUHHUMH3AIUS PUCKA, CBSI3AHHOTO CO BPEMEHEM IMPOCTOS
IPUIIOKEHUS / CUCTEMBI

. CHmxaeTcst CTOMMOCTh OTKa3a W IOBBIIIAETCS YIOBJIETBOPEHHOCTh
3aKa3zymKa

Henocratkn HATpy304HOT0 TECTUPOBAHUS

. TecTupoBmrkaM HEOOXOAMMBI 3HAHUS WHCTPYMEHTOB M B HEKOTOPBIX
CJIIOXHBIX CIy4dasx S3BIKOB TPOTPAMMHPOBAHUS JJIi BBITIOJIHEHHS] HArpy309HOTO

TECTUPOBAHMUS
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. CymiecTByeT 3HauyuTENbHAs CTOMMOCTb, CBA3aHHAs C Harpy304HbIM
TECTUPOBAHUEM, TOCKOJIbKY MHCTPYMEHTBI MOTYT OBITh JAOPOTOCTOSIIIIMMH, MOTYT
noTpeOOBaThCS  JIONMOJIHUTENBHBIE  PECYpPChl  CO  CIEUHUATBHBIMU  3HAHUSIMU
MHCTPYMEHTOB TECTUPOBAHUS

NHCTpyMEHTBI AJI1 HATPY304YHBIX MCTIBITAHUI

Huxe npencTaBiaeHbl HHCTPYMEHTBI C OTKPBITBIM HCXOJHBIM KOJOM, a TaKXe
JUIIEH3UPOBAHHBIE HWHCTPYMEHTHI HArpy304YHOrO0 TECTUPOBAaHMS, HO TIOYTH BCE
JUIEH3UPOBAHHBIE MHCTPYMEHTHl UMEIOT OECIUIATHYI0 MPOOHYIO0 BEpPCHUIO, TaK YTO
I0JIb30BATENH MOJTYYal0T BO3MOKHOCTh pad0TaTh HA MPAKTUKE, MPEK/E YEM PEIIUTH,
KaKOW MHCTPYMEHT JIy4Ille BCETO MOIXOIUT JJI UX MOTPEOHOCTEMH:

1. LoadUl NG Pro

[IpocToit B wucnonw3oBanuu rpaduueckuit untepdeiic LoadUl ympomraet
HACTPOIKY CLIEHAPUEB 3arpy3KH JIJI1 HOBBIX MOJIb30BATEIICH.

2. SmartMeter.io

On obecrnieunBaeT MpeaBAPUTEIIbHBIC XapaKTEPUCTUKU UCTIBITaHUus ¢ Jmeter Ha
CBOEM CEPJICUHUKE.

3. Loadview

DTO NOJHOCTHIO YNPABISEMbI MHCTPYMEHT ISl TECTUPOBAHUS HArpy3KH IO
TpeOOBAHMIO, KOTOPBIN MO3BOJISIET MTOJIHOCTHIO 0€3 TPOOJIEM BBITIOIHATH HATPY30UHbIE
U CTPECC-TECTHI.

4. Apache Jmeter

DTO UHCTPYMEHT Harpy304HOTO TECTUPOBAHUS C OTKPHITHIM UCXOHBIM KOJOM,
¥ 3TO TIPHIIOKEHUE TuIaTGopMel Java.

5. HP Loadrunner

Ot1o ipoaykt HP, KoTopslit MOKET OBITh UCTIONIB30BAH B KAU€CTBE UHCTPYMEHTA
JUTsT HArpy304HOTo TecTupoBaHus. OH MOXET 00padaThiBaTh U CO3/7aBaTh THICSYH

BUPTYaJIbHBIX I10Jb30BATEIEN OJTHOBPEMEHHO.
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