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Ocenn 2023

1 Ileas paborTbl

[lesb paboThI — 1OKA3aTh, HACKOJIBKO UCKAYKEHO (MOXKET, M HET) BOCIHPUSATHE UEJIOBEKOM
CJYYAfHOCTH IIyTeM CO3JAaHUs KOMIIBIOTEPHOH CHMYJISIMU-UIPBL CO CJIEJYIONIUM CIEHAPUEM:
I10JIb30BATEJIIO TIPEJJIAraeTCs U3y IUTh HAOOP TOUEK, PACIIPE/IEIeHHbIX 110 IIJIOCKOCTH, U CKa3aTh,
CJIy9YaeH OH WJIM HeT.

B janHOM Cirydae 1ot cIydaifHoCThI0 Habopa C/ie/yeT HOHUMATh [IOJIHOE OTCYTCTBIE KaKIX-
b0 orpaHuvYeHuil (AIPUOPHBIX MJIM U3MEHSIONMXCSI CO BPEMEHeM) Ha KOOD/MHATHI TIOsIBJIsI-
IOIMUXC TOYEK. VIHBIME c/IoBaMHM, KaxKjasi U3 KOODJIMHAT BCEX M300ParKeHHBIX TOYEK — 3TO
peaJi3alysi PaBHOMEPHO PACIPeIeTIeHHON CJIyIallHON BeJMInHbL B IpoYux cTpareTusx rexe-
paIyu CJIyIailHOCTh COXPAHSETCs, HO MOABJIAIOTCH BU3YAJIbHO OTJIHIUMbIe (MOXKET, 1 He OY€Hb)
ocoberroctr. Ciie/lyer MOSICHUTD, YTO HAKJ/IA/bIBAEMbIE B TAKMX CTPATETUAX OIPAHUICHUS He
CJIMIIIKOM CJIOZKHBI U MOTYT OBITh J[a’K€ B TOYHOCTH yCTAHOBJIEHHBI HAOJIIO/IATEIEM.

3Jiech aBTOpaM KarKeTcs YMeCTHOI ciejyonias (GaHTasusi WM CIOKeT UIPBI, €CJIH YIOl-
Ho. Ilo/b30BaTesIb MOXKET MPEJICTABUTh cebsl IIaBO HAyJHON I'DYIIBI B KPYIHOM HCCJIEI0Ba-
TEJILCKOM IIEHTpE. Y HEro «Ha PyKax» Pe3y/IbraTbl HEKOTOPOIO IKCIIEPUMEHTa (CreHepHPOBaH-
Hble CHMYJIsIIIUeil TOYKH), 10 KOTOPbIM HY?KHO DPEIIUTh, eCTh JIM B JIAHHBIX HEKOTOPAasi 3aBUCH-
MOCTh, KOTOPYIO CTOUT JIONOJHAUTEIbHO UCCJIEN0OBAThH (9TO 3HAUUT TPATUTH HA ITO, HAIPUMED,
9€JI0BEKO-YACHI), UJIN TAKOBO HET U CJIEyeT UCKATH YTO-TO JIPYTOE.

Kpome Toro, 1esibI0 CO3aHNs CUMYJISIIIUN SIBJISIETCS YKeJIaHUe [IOKa3aTh, HACKOJIBKO MHTE-
PECHBIMU MOTYT OBITh KAPTHUHBI, COCTABICHHBIE U3 «OObIYHBIX» CIyYalHBIX (MM HE OYCHb, ITO
y2Ke BOIIPOC K UTPOKY) Touek. OKa3aa0Ch, YTO UCIOIb30BAHUE JIAZKe HE OU€Hb CJIOKHBIX CTPa-
Teruit MOXKeT IOPOXKJIATH YIMBUTEIHHO KPACUBbBIE TIATTEPHBI. B 11es10M ciydaiiHble TOYKH Jist
9€JI0BEUECKOIO B3IJIAa KAZKyTCsl HE TOJIbKO MPUSTHBIME, HO U JIaZKe AlIeTUTHBIMU 1 3arai0d-
wpivu (cm. Puc. 1, 2).

2 O mporpamme

B marHOM pasjiesie onmcanbl BO3MOXKHOCTH B3aUMO/IECTBIS IT0JIb30BaTesist ¢ urpoit. Tak Kak
yBasKaeMblil 4UTATe/b y2Ke TOJIYIU JOCTYI K JAHHOMY JIOKYMEHTY, CUUTAeM, U4TO C TJIABHBIM
MEHIO OH OCBOWJICS. UTOOBI mepeiiTu K CUMYyJIdIuu, cjiejyeT HaxKaTh Ha KHOUKY <«Mogeaby.
[Tocsie 9TOroO JJOJIZKHO TOSIBUTHCST OKHO, B IPABOIi 4acTi KOTOPOI'O PACIOJIOKEHO «HIPOBOE HOJIeY,
a B JieBoil — nanesb ynpasienus (cMm. Puc. 3).
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2.1

3

Puc. 1: «<Bxycuble» ciaydaitHble TOYKHI

Kuaonkn

«CkopocTh mosiBJIeHust ToUekK (MC)» — ciaiijep Jyisi BEJIMYUHBI B MUJUIACEKYHIAX
MHTEPBaJia BPEMEHN MeXKJIy IOSBJIEHUEM CJIEIYIONIe U MpeIblIyIeil ToueK

«YpOBEHB CJIOXKHOCTH» — M3MEHEHUE YPOBHs CJIOKHOCTU (CM. 1OApoOHee B ceKimn 4
«JlokymenTarusi»)

«CrenepupoBaTtb» — 10C/Ie HayKaTHsI HAUMHACTCS (MM MPOJIOJIXKAECTCS) TeHEPAITHs TO-
qeK

«Cromy» — npu HaXKaTUU TeHepalusl OCTAHABIMBAETCS (M MOXKET OBITH MPOJIOJIZKEHA C
HOMOIIBIO HAXKaTHs HA KHOIIKY « CreHepupoBarh» )

«HoBblil MeTom» — Bce yKe CreHepUPOBAHHbIE TOYKH CTUPAIOTCS, CJIyYailHO BLIOUPAeTCst
HOBasl cTparerus reHepaiuu (MoxKeT ObIThH 3alyleHa HaxkartueMm KHonkn «Crenepupo-
BaTh» )

«O49ucTuUTh» — M0CJIe HAaXKATHUS CTUPAIOTCS BCE CTeHEPUPOBAHHbBIE PaHee TOUKU (TEeKY i
[POIECC TEHEPAIUE HE OCTAHAB/IUBAETCS )

«BpIOpaTh MeTOZ BPYUYHYIO» — II0C/IE€ HaXKATUS MOABIAETCA HOBOE OKHO C «PYIHBIM»
BeIOOpOM MeTona reneparu. HE PEKOMEHJIVETCSH naxkumarhb, ecyin mMoab30BaTeh
ere «He mourpasy (Wi He MOyrajbIBadl)

«ITokazaTh TeKymuii MeTO/I» — MOCJe HAYKATUs TTOSIBJISIETCsT OKHO € OTTAJIKOM (¢, BO3-
MOYKHO, HE CJIUIIIKOM KPYITHBIM IIPUQMTOM, OJTHAKO 9TO 3aBUCAT OT HACTPOEK BCEX BCILIbI-
BAIOIINX OKOH OIEPAIMOHHON CUCTEMbBI, KOTOPhIE B Cydae HeOOXOIUMOCTH MOI'YT ObITh
U3MEHEHbI T10JIb30BATEIEM ), & Ha [OJIe TOSIBJIAIOTCS 9JIEMEHTHI, MOSCHSIONIIE CTPATEr IO

O cayuaitHOCTHN

3/1eCh TI0JIB30BATEJIIO IIPEJICTABJIEHBI PACCYKIEHUS O CJIyYallHOCTH, HaJMYUe WU OTCYT-
CTBHE KOTOPOH emy W mpejyiaraetcs obHapyKuthb. OCHOBHas UJes: MOKA3aTh, UTO CTOUT 3a
CITy9aTHOCTBIO, TTPEJOCTABIAEMON KOMITBIOTEPOM, KaK C Heil MOKHO paboTaTbh M MOXKHO JIM ee

BOOOIIE CIUTATH CJIYUYaifHOCTHIO.

Cay4gaiiHble TOUKH 2 MMIT BMK MI'V
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Puc. 2: «Barajounbies cirydaitHble TOTKH

CreHepupoBatb Cron
CKOpoCTb NOABMNEHUS TOUYEK (MC): v il
. (Me) 10 200 400 600 80 1000 HoBbiii OuuncTntb
YpoBeHb CMOXHOCTH: 1 S meToA
a) Bbi6paTb MokasaTb
MeTo/, BPYUYHYIO Tekywuii metoa
6)

Puc. 3: Ilanens ynpasienuns

3.1 Monaenb 1 peaJlbHOCTb

BcrioMHEIM OCHOBHOM MaTeMaTUYecKnii 00beKT, CBA3aHHBIN ¢ OIMCAaHUEM CJIyJaiilHOCTHU, Be-
POATHOCTHYIO TPOUKY:

(Q,F,P)
3nech
(2 — MHOKECTBO 3JIEMEHTAPHBIX HCXO/IOB
F — curma-asrebpa (nm aarebpa) MOIMHOKECTB MHOXKECTBA 9JIEMEHTAPHBIX MCXO/I0B
P — BeposiTHOCTHAasT Mepa

Hecnoxno O6’bHCHI/ITb, moyeMy MoOJeJib UMEHHO TaKasd. Hy}KHO OIIIChIBATH Cﬂy‘{aﬁHble JKC-
IIEepuUMEHTDI, JJId KOTOPBLIX €CTECTBEHHbLI BOCIIPOU3BOAMMOCTDL (B CMbICJIE BO3MOXKHOCTH MHO-

Cay4gaiiHble TOUKH 3 MMIT BMK MI'V
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POKPATHOIO MOBTOPEHWUsI) W HEJIETEPMUHUPOBAHHOCTH (HEBO3MOXKHOCTH IIPEJICKA3aTh 3apaHee
pe3ysbTar, HAIIPUMep, B CUJIY OOJIbIION BBIYUCIUTEIbHON CJIOYKHOCTHU STOM onepaum/l).

DKCIIEPUMEHT — OYeHb 00Imee TMOHsSTHE, TTOTOMY {) He MMeeT HUKAKOI Halepe] 3aaHHOI
CTPYKTYPBI U COCTOUT U3 BO3MOYKHBIX PeaiM3alliil w dKCIepUMeHTa. lernepb Mbl, KaK HCCIIe-
JIOBaTe M, XOTe/ 1 OBl IMOJIy4JaTh OTBET Ha BOIpOoC Buia: «VMeer i janHas peajn3aliusi HEKO-
TOpoe CBOCTBO?» min «KakoBa BEPOSTHOCTH TOTO, UTO JIaHHAS peajm3alrus Oyjer 00/1a/1aTh
HEKOTOPBIM cBoOficTBOM?» TO ecTh HAC MHTepecyeT He KOHKDETHBIN JIeMEeHTapHbIH nexo (Be-
POSITHOCTH KOTOPOIO B, HAIIPUMED, HEIPEPbIBHBIX MOJIE/sX BoBce paBHa (), a ero morajaHue
BO MHOXKECTBO 3JIEMEHTaPHBIX UCXOJI0B, OObEIMHEHHBIX 10 HEKOTOPOMY Npu3HaKy. VIMeHHO 110-
9TOMY 00JIACTb ONIpPeJe/IeHnsl BePOSATHOCTH 3TO HabOp mojamHoxkecTB JF. PykoBojcTBysich Ta-
KO JIOTHMKO#, HECJIOKHO 00bICHUTH HEOOXOIUMOCTD BCEX CBONCTB, TPEOYEMbIX B OIPEICICHISIX
curMa-asre6pe! (aarebpbl) U BEPOSITHOCTHON MepHhI.

Crenytomuit mar ¢popMaM3aIui — MOHATHE CJIyIaifHON BeJIMINHBI, KOTOPOE UJIEHHO HYZKHO
JUIst «1mo0eray 13 HeM3BEeCTHOW CTPYKTYPHI () u F B XOPOIIO U3y4deHHbIE IIPOCTPAHCTBA, HAIIPU-
Mep, R”™. Mbl 3a0bIBaeM PO SKCIIEPUMEHT, HAIIl UHTEPECyeT JIUIIL PACIPe/IeSIeHIe CJIydaiiHoi
BEJINUUHDI, B HEM TOSBJIAIONIENCA. DTOT 1Iepexo/] 03BOJIIET CTPOUTH MATEMATHIECKYIO TEOPUIO
U JIOKa3bIBATh TEOPEMBI, OJTHAKO Ha IMPAKTUKE HUKY/Ia «COeKaThy» He TMOIy9aeTcs, TIOTOMY YTO B
peaJIbHOM MUpPE CYIIeCTBYeT UMEHHO KOHKPETHBIN MCXOJ W U BO3MOXKHOCTH €0 MHOIOKPATHON
reHepam: Wi, Wa, . ..,wy, N > 1.

Xoporuit mpuMep JUId MOsICHEHUs — 3TO WI'pajbHble KOCTH, KOMOMHATOPHBIE 3aJ[a4U C KO-
TOPBIMU PEIIAIOTCA MEJIOM Ha JIOCKE, & IIPOBEPKY IIOJIyYCHHBIX PE3yJIbTaTOB MOXKHO IIPOBECTH,
[IOJIKU/IbIBasT HACTOSIIII KyOUK n (pukcupupyst pe3ysibrarsl Ha Oymare. [Ipu qo/xaOM cTpemie-
HUU MOXKHO ITPOBEPUTH CITPABEJINBOCTD, HAIIPUMED, 3aKOHa, OOJILINTUX YHUCEJI WX IEHTPAILHOIM
1peJie/IbHO TeopeMbl. Ho 9To niestarh, ecaim HAIIpUMEp, OB IMOJIyYeH TeOPETHIECKU Pe3y/IbTar
O TOBEJIEHNN CJIyYallHbIX BEJIMYMH He C JIETKO peaju3yeMbIM paclipejiesienneM. Kak mpoBecTn
sKcrrepuMenT? Kak crenepnpoBarTh peaim3alivio CaIydaiiHol BeJTUIUHBI, UMEIOIel, HalpuMep,
HOpMAJIbHOE WJIM raMMa pacipejesenue?

3.2 O renepanuu cJay4dYaiilHbIX BeJIUMIUH

PaCCMOTpI/IM CHG,ILYIOHJ‘I/IIL/'I TeOpeTI/I‘{eCKI/Iﬁ pe3yJjibTaT:

Teopema 3.1 (IIpeobpasosanue Bokca — Mrosutepa). Ilyctsb r 1 ¢ — He3aBHCHMBIE CITydaiiHble
BEJINUUHBI, PABHOMEDHO pacipejiesiennbie Ha nosyunrepsaie (0, 1]. Torpa ciayvaiinbie Begndn-

HbBI
2o = cos(2mp)V —21Inr
2 = sin(2rp)vV —21nr

HE3aBUCUMbBI 1 UMEIOT CTaHJIapTHOE HOPMaJIbHOE pacCIIipede/ICHUE.

WUnesi: renepupoBaTh Ha KOMIILIOTEPE PEAJM3AINNA PABHOMEPHO PACIIPEICTCHHBIX CITyYailHbIX
BEJIMYUH, & [TIOTOM, UCIO/Ib3ys TEOPETUIECKNEe PE3Y/IbTATHI, ITOJy4aTh HEOOXOIMMbIE pacIpe/ie-
senns. Takmm oOpa3oMm, JOCTATOYHO HAYYIUTHCA MOJEIMPOBATH PABHOMEDHOE DacCIpejieieHIe,
HO KaK y2Ke OBLJIO YIIOMSHYTO, B PEAJILHOM MHPE 3TO MOXKHO CJIEJIATH TOJIBKO C ITOMOIIBIO MTPO-
BeJIEHUs] SKCIEPUMEHTOB. 3J1€Ch CYIIECTBYIOT JIBA MOJIXOJIA!

Cay4gaiiHble TOUKH 4 MMIT BMK MI'V
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3.2.1 «YecTHBIil» OAXO,

[Tosib30BaThCA BUPTYAJBHBIM YCTPOCTBOM /dev/random, 10 CYyTHU sIBJISIONIUMCS OMHAPHBIM
daitsiom, KOTOPBIN 3aI0THAETCA Pe3yIbTaMU OOOYHBIX BBIYUCIEHHUI MPOYNX CHCTEMHBIX ITPO-
rpaMM. DTO HACMOAULAA CITYIANHOCTD, KOTOPYIO MOXKHO CUUTATh Pean3aliueil T0CTaTOqHO MeJl-
KO JINCKPETU3AINN PABHOMEPHOTO PACIIPE/IeICHUS.

3.2.2 «HeuecTHbIil» mOIXO0.

Wnest mpocta: reHepupoBaTh HE TO, YTO HYXKHO, a UTO-TO, UTO IIOXOXKE Ha TO, YTO HYXK-
HO, TIPUYEM JIeJIaTh 3TO 10 ajroputmy. OnuimeM OJWH W3 HUX — TaK Ha3bIBAEMBbIN JIMHEHHBINH
KOHTPYIHTHBIN METO/I.

Bruibupatorcs 4 aucia:

1. m > 0 — moxynn

2. 0 < a < m — MHOXUTEIb
3. 0 < ¢ < m — upupalieHue
4. X, — HaYaJbHOE 3HaUYEHUE

[Tocse gero ovyepeHoe «CaydaiiHOEe» YUCIIO BBIYUC/ISETCS 10 CJIeIyIOIeMy IPaBUILY:
Xpy1 = (aX, +¢) modm

CrouT OTMETUTH, YTO JAHHBIA ITOAXOM] NMEET CBOM MUHYCHI. TakK, UM HE CTOUT I0JIh30BATHCS B
kpunrorpadun B CUTy MaJoil HaJIeXKHOCTH (JIOCTATOYHO 3HATH MAPAMETPBI, YaCTO UCIOJIb3Ye-
Mble HaGOPbI KOTOPBIX U3BeCTHBI). OIHAKO, OH MIPOCT B PEaN3aIlii U 0OECIIeINBAET BOCIIPO3-
BOJIIMOCTDH SKCIIEPUMEHTOB.

4 JlokyMeHTaIus

BA2KHO! /lanee OyayT onucanbl KOHKPETHBIE METO/IbI ITIOCTPOCHUSI CTPYKTYP TOYEK, IO-
9TOMY €CJIU BBI €Ille He «IourpaJins, coperyem B 31oT paziaen HE SATJIA/IBIBATE!

Cay4gaiiHble TOUKH 5 MMIT BMK MI'V
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4.1 OO01ue 10JI0>KEeHUS

YV KaxKJI0il U3 CTpaTeruii CUMYJISIINA €CTh 3 YPOBHS CJIOYKHOCTH JIJIA YTa IbIBAHUA: ITPOCTOM
(1), cpemunit (2) n caoxubiii (3). ConpoBOMM X CIIOBECHBIM OITMCAHUEM:

e 11pocToii (1): JIerKO yrabIBatoTCs U OTCYTCTBHE CJIyYaifHOCTH, W CaMa, CTPATErust

® CpG,ZLHI/Iﬁ (2) HECJIOZKHO YyCTaHaJIMBa€TCA OTCYTCTBUE Cﬂy‘{aﬁHOCTI/I, CTpaTeEruro HaWTH CIIOXK-
HO, HO IIO-IIPE2KHEMY BO3MO2KHO

e CJIOXKHBIH (3): CJIOXKHO OIpeessieTcsi HeCIy YaifHOCTh, CTPATErHIO OIPE/IEJIUTh TPAKTIHYIe-
CKM HEBO3MOKHO

Huxe npuBesieHbI CJIOBECHBIE OIMCAHUS CTPATErnii, a Tak:Ke IpUMephbl PAOOThI CUMYJISIIAN
npu ux reHeparmu. Ha kaskmaoMm u3 pucyHkos 1-6 m3obpazkenus a), 6) u B) — IpuMepbl pabOThI
Ha [IPOCTOM, CPEJIHEM U CJIO?KHOM YPOBHSIX COOTBETCTBEHHO. Eciin ecTh n300pazkeHue r), To 310
rpaduIecKoe MOsICHEHIE K CTPATEIHH.

4.2 Crparerun
4.2.1 IlpaBujbHbIE ITECTUYTOJIbHUKNA

Toukn pacriosiokeHbl B BepIInHax PaBHOCTOPOHHUX IMECTUYTOJHLHUKOB, 3aMOIAIONINX I10-
BepxHOCTD. [IlecTnyrosibHast ceTka BBIBOJAUTCA Ha IOJIE TIOC/Ie HaxKaTus Ha KHONKY «lloka3arb
TEeKYIIU MEeTOI» .

4.2.2 IlpaBusibHBbIE TPEYTOJbHUKNI

Touku pacro/IoyKeHbI B BEPIIMHAX PABHOCTOPOHHUX TPEYTOJHHUKOB, 3aMOIIAIONINX TTOBEPX-
HOCTB. Tpeyr‘O.HbHaH CETKa BLIBOJUTCA Ha ITIO0JI€ IIOCJIEe HazKaTud Ha KHOHKy «HOKaBaTL TeKy-
WA MEeTOI» .

4.2.3 OrpunaresbHas Koppessnus (OTTaK/JIMBaHUE)

Bokpyr KazKjioil HOBOW CreHEepUpPOBAHHON TOYKU TOSIBJISIETCsl (HE3PUMO JIisl MOJIH30BATE-
JIS) OKPECTHOCTDH (PUKCHPOBAHHOTO PAJINyCa, B KOTOPYIO HE MOTYT IMOHACTH CJIEYIONIHE TOUKN.
['paruibl okpecTHOCTEHN BBIBOJATCA Ha T0JI€ TIPU HaxKaThu Ha KHONKY «llokaszaTh Tekymiumii
METO/I» .

4.2.4 TlosioxkuTenpHasi KOppeJisiius (IPUTSKEHUE)

Brosn CresepupoBaHHasd TOYKa YBEJINYIUBACT BEPOATHOCTDL ITOABJICHUA CJACAYIOITUX BOKPYT
cebsl. Peanﬂ3aunﬂ — JUCKpeTHadA, T.e. II0JIC pa36I/IBaeTCH Ha MHOXKECTBO JOCTaTOYHO MaJIbIX
oA PAMOYT'OJIBHUKOB, JIJId KOTOPBIX 1 MEHAIOTCA BEPOATHOCTH.

4.2.5 ®pakransl (Tpeyroapanku CeprnuHCKOro)

ObstacTb Ha sKpane pazjieeHa Ha TPHU IMOCTENIEHHO MOSBIIMIONXCS Tpeyrojbinka CepruH-
ckoro. OKas3bIBaeTCsI, 9TO STOT CAMOIIOI00HBIH OOHEKT HECTIOKHO TOCTPOUTH C MTOMOIIBIO aHAJIO-
ra caydainoro osryxkjpanud. /g 3Toro Hy»KHO (pUKCHPOBATH MOJIOKEHUS TOYKH, JIBUKYIIEHC
10 CJIEIYIOIIEM ITPAaBUIY: Ha KarKJIOM Iare PaBHOBEPOSITHO BHIOMPAETCs OHA U3 TPEX OTOPHBIX
TOYEK, ITOCJIe Yero TOYKa MPUOINKaeTcsd K Heil Ha IMOJIOBUHY OT PACCTOSIHUS /10 Hee.

Cay4gaiiHble TOUKH 6 MMIT BMK MI'V
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B) r)

Puc. 4: Crparerns «IIpaBuyibHble MIECTHYTOTBHUKN

4.2.6 Cuayuaiinoe OJry>kaHue

Touku Ha TOBEPXHOCTH — 9TO TPACKTOPUS CJIyUIAHO OJTyKIAIOMIEH TOUKN: Ha KaXKJIOM Iare
PABHOBEPOSATHO BBIOMPAETCS YTOJI CMEIIEHUsI, MOJIYJ/Ib ITIEPEMEIEHI OCTACTCA TOCTOAHHBIM.
4.2.7 KoHIeHTpuYeckKne OKpPY>KHOCTH

Touku NMOABIAIOTCA TOJBKO Ha HECKOJIBKUX OKPYXKHOCTSX C OOIIMM IIEHTPOM B CEpEeJInHE
urpoBoro 1ojist. OKpyKHOCTH BBIBOJIATCS Ha MOJIe HayKaTus Ha KHONKY «IlokazaTh Tekymimit
METO» .

Cay4gaiiHble TOUKH 7 MMIT BMK MI'V
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SVAVAVAVAVAYAYA

B) r)

Puc. 5: Crparerus «IIpaBusibHbie TpeyroJbHIKT»

Cay4gaiiHble TOUKH 8 MMIT BMK MI'V



Teopus

Ocennb 2023

B)

Puc. 6: Crparerns «

OrpuraresbHast KOPPeIIs»

Cay4gaiiHble TOUKH

MMIT BMK MI'V
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Puc. 7: Crparerns «Ilonmoxkure/bHast KOPPeIsIss
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Puc. 8: Crparerusa «Tpeyroabankn CeprmmHCKOTO»
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