OT3bIB
ODPULIMAJIBHOI'O OITIIOHEHTA
Ha nuccepranuoHuyro paboty CemenoBa Cemena Hukonaepuua «Ananus
pamuoroyorpahuyYecKkux U paauoToMorpaguueckui H300paxeHui Juis
JUCTAHLMOHHOTO O0OHAPY)KEHUS CKPBIThIX IPEAMETOBY, [IPEICTABIEHHOH Ha
COMCKaHME YUEHOM CTeNneHu KaHAUIaTa TEXHUYECKUX HayK 110 CIIeLHaIbHOCTH

01.04.01 — «ITpubops! U METOBI IKCIIEPUMEHTAILHON (PUIUKU».

AKTYaJbHOCTD.

[IpencraBieHHass auMccepralMOHHas paboTa  MOCBfIEHA OJHOMY M3
KPUTHUYECKH BXXHBIX NPUKIIAAHBIX HANPaBIeHUH Pa3BUTUS TEXHUKHU — oOecredyeHue
6e301MacHOCTH B MeCcTax MacCOBOTO CKoruleHus Jronel. LIHpoko ucroias3yemble B
HACTOSIIHMHA MOMEHT METOJbI JOCMOTPa TacCaXUPOIIOTOKA: PEHTTEHOBCKHE CKaHEPBHI,
METAJJIOUCKATEIH, Ta30aHATNU3ATOPE! U IP., UMEIOT PAI CYLIECTBEHHBIX OrpaHUYEHUN
a1 atux uened. Hampumep, Bpemsi 00pabOTKM NaHHBIX TpedyeT 3HAYMTEIBHOIO
BPEMEHH, KOTOPOE€ HEe I03BOJISEeT NPOU3BOAUTH JOCMOTP B pPEXHME pPEalbHOIO
BpEMEHM, HCHOJb30BaHWE HeOe30MacHOro JUIs 3J0pPOBBS 4YeNOBeKa M3IYUEHUS —
pPEHTIeHa, a TaKXKe OTCYTCTBME aBTOHOMHOCTU B pabote. B 3ToM cMmbicie, Hanpumep,
aKTYyaJIbHOM TIPEJACTaBIISIIOTCS pelilaeMble B JAMCCEpPTALMM 3ajJauM O pa3paboTke
paguoOTOMOrpa@Uyeckoro MeToja J0CMOTpa Oaraka M pagdorojorpahuyeckom
METOjI€ JOCMOTPA YeJI0BeKa, padoTarolIle B peXXUMe pealbHOro BpeMeHH.

OnHOM M3 KIIOYEBBIX BO3MOXHOCTEH, KOTOpas MO)KeT ObITh peald30BaHa Ha
OCHOBE pa3pabOTaHHbIX M 3aIIaT€HTOBAHHBIX ABTOPOM pPagUOrojorpadHyecKux u
pPaIHOTOMOTPA@UYECKUX  METONOB,  SIBISETCS  MPOBEIAEHME  JIOCMOTpa B
ABTOMATUYECKOM DEXHUME U DPEXUME peaslbHOro BpemeHH. B pabore pazpadoran
OKCIIEPUMEHTAbHBIM MPOTOTUII CUCTEMbl, ONKCAHA MOIEIb U I[TPOBEIEHBI
IKCTIEPUMEHTHI C «YCIIOBHO OMAaCHBIMU» H «YCIOBHO 0€30MMacHBIMU» OOBEKTAMH.
Pacuer paguoroMorpaduyeckoro H300paxeHus MPOU3BOIUTCS HA OCHOBE 00pabOTKH
¥ aHanu3a OOpaTHBIX pAJOHOBCKMX IIPOEKLUMH, a ONTUMH3aLMs aJropuTMa

I103BOJIMJIa TIPOU3BOAMTH NOJIHBIA LIUKJ pacd€TOB OT HU3MEPEHHA OO MNPHHATHUSA



pelleHUs O CTENEeHH OMacHOCTH TECTOBOTO 0OBEKTa B peKUMEe peallbHOIO BPEMEHU.
ABTOpOM OBLIT pa3zpaboTaH METOJ COBMECTHOTO aHAIU3 U300paKeHHs Tejla YeJIOBeKa
B IBYX CIHEKTPaIbHBIX auanazoHax — nomauanazoH CBY 10-18 ITu v BUAUMBIN
auana3oH. JlaHHBI MeTOH TO3BOJNIMI  OOHApYXKUBATh OOBEKTBl, CKPBITHO
NPOHOCUMBIE Ha TeJle 4YeNoBeKa, a TMocleAyrollas KilacCU(pUKaMs [03BOJsIa
pa3ensTh OOHapy)XeHHble OOBEKTBl Ha «YCJIOBHO OIACHBIE» U  «YCJIOBHO
Oe30MmacHbIeY.

Haquaﬂ HOBH3HA HHCCepTaHHOHHOﬁ pa6OTBI CBsA3aHa, IIPEXIE BCETO, C

pa3pabOTKOH OPUTMHAIBFHOTO pasiroTOMOrpa(uyecKkoro MeTona J0CMoTpa Oaraxa u
ero MporpaMMHON peanuzanueid, obecrieyrnBaroliel ero padboTy B peKuMe peajbHOTo
BpeMeHH. (OCHOBOM pacyeTa B MeTOJe SIBISETCS MCIONB30BaHHE OOpaTHBIX
PalloHOBCKUX MPOEKITUH, COCTABIEHHBIX U3 MPOQHUIEH YUIMHEHUS ONTUYECKOIO yTH
JUII  COOTBETCTBYIOIMX Map IMPEEeMHUK-MAcCCUB  IepeaaTyukoB. OTAENbHO
3aCIyKHBAET BHUMAaHUS HKCIIEPUMEHTAJIBHO POJEMOHCTPUPOBAHHBIN
pamuoronorpauyeckuii METOA COBMECTHOTO aHanu3a U300pakeHul 0ObeKTa B ABYX
CTIEeKTPaJIbHBIX AHanazoHax — nogauana3zod CBY 10-18 [T u BuaumMslil quanasoH u
ero nporpaMMHas peaju3anus, Mo3BOJSIOIIMe MTPOU3BOIUTH JOCMOTP Teja YeloBeKa
B pe’KMMe peanbHOro BpeMeHu. OCHOBOM pacyeTa B METO/Ie ABISIETCS MPeACTaBIeHHE
TEJla 4YeJOBEeKa KaK HabOp M3O0TPONHBIX I[POCTPAHCTBEHHO pacrpeieIeHHbIX
TOYEYHBIX pacceuBaTeNeH.

I[OCTOB@DHOCTB OCHOBHBIX IIOJIOKEHUH H PE3YJIBTATOB HHCCepTaHHOHHOﬁ

pa6OTBI HE BBI3BIBAET COMHEHUH U ITOATBEPKAACTCA KOPPEKTHOCTBIO MOCTAHOBKH
3aja4 Uil KOMIIBIOTEPHOI'O MOACTIHPOBAHK A, COTJIACUEM MOJYUYEHHBIX PE3YIIBTATOB C
0a30BLIMH [TOJIOXKEHUSIMU U TCOPCTHYCCKH 00OCHOBAHHBIMHU 3aKOHOMEPHOCTSAMU
JNIEKTPOAMHAMHKH, a TaK¥Ke C pe3yJibTaTaMH OKCIICPUMEHTAJILHBIX HUCCIIeJOBaHUH.

IlpakTuyeckas IHCHHOCTD IIOJTYYCHHBIX PE3YIBTATOB ONpeaACIACTCA

BHEIPEHHEM Da3pabOTaHHBIX METOHOB OOHAPYXKEHHs CKPBITBIX IWIJIEKTPHUECKUX
OOBEKTOB, TPOHOCUMBIX IO OIEXKIOH, B PIOK3aKax M uYeMoJaHaX B pHi
MHOrono3uuuMonHblx CBY cucrteM 10CcMOTpa, KOTOpBblE OTBEUYAlOT COBPEMEHHEBIM
TpeOOBaHUAM O€30MaCHOCTU. A UX MpOrpaMMHasi peajusarvs Obljia HHTerpupoBaHa
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B TMporpaMMHOe oOeclieueHHe CepHiHO BBITyCKaeMbIX cHucTem knacca HSR
(HumanSecurityRadar), nporeniimx ycneurHple UCIIbITAHHUS.

O0111as1 XapaKTeEPUCTUKA PAOOTEL

JuccepraumonHass paboTa COCTOMT M3 BBEAEHUS, 4-X TIJaB, 3aKIIOYEHUS,
cnucka nutepaTypsl u3 107 uctounukoB. TekcT aucceprauuMu H3noxkeH Ha 135
CTPaHMIIAX U BKJOUaeT 61 pUCyHOK U 7 Tabnuu.

IlpencTaBneHHpli 0030p JUTEpaTypsl IO3BOJUI ~ CHOPMYNHPOBATE LENb
paboThl ¥ ONPENENUTH 0CIEA0BATEIBHOCTh OCHOBHBIX 3a1a4.

Bropas rnaBa mocpsiieHa pandoronorpad@uueckoMy MeETONy OOHapyXKEeHHs

CKPBITBIX NpPeIMETOB. [Ipencrasnena METO/IMKa BOCCTAHOBJICHHUS
paauorojorpaduyeckoro n300paxeHus (pelleHue oOpaTHON 3a1auu JUdpaKkLUU) OT
00BbeKTa (UeIoBeKa) B NPHUOIMXEHUU ONHOKPATHOIO paccesHbs. YeloBeK B paMKax
JAHHOH METOAMKH SIBISIETCS CHCTEMOM H3O0TPOMHBIX TOYEUHBIX pacCceuBaTeleH.
DKCIEPUMEHTAIIBHO NIOKa3aHa BO3MOXKHOCTE ONPENENICHUs HATTMYUS AUIJIEKTPUKA Ha
TeJe 4YeJoBeKa.

B Tpernel rnaBe BHEPBBIE NPEACTABICH PagUOTOMOropaduyecKdid MeTox

OOHapyXeHHUsI CKPBITBIX MpeaMeToB. [IpeacraBieHa MeETOAUMKA BOCCTAHOBIICHMS
paaroToMOrpauiyecKkoro M300paxeHuss o0BeKTa (JAMIIEKTPUKA), OCHOBAHHOIO Ha
aHanu3e oOpaTHBIX PAJOHOBCKUX MPOCKIIMH.

B YETBEPTOHN TJIaB€ npeACTaBJICHBbI CTaTUCTUYCCKUEC PE3YIIbTAThI

3KCIIEPUMEHTOB 110  OOHApyKEHUIO  «YCJIOBHO OMacHoro»  obowekta. Jlns
pagrorosorpapuueckoro ¥ paauoTOMOrpapuueckoro MeToAa BBEAEHBI KPUTEPUU
ONaCHOCTY, OCHOBAaHBBIE HA H3MEPSEMBIX (U3UYECKHUX BEIMYMHAX — pPa3Mephl,
TMOJI0XKEHHUS B IPOCTPAHCTBE U AUIEKTPHUECKasl IPOHULIAEMOCTb.
B 3aK/IH0YEHMU IPUBEIEHBl OCHOBHBIE PE3YJIbTATHl ¥ BEIBOJBI PabOTHI:

1. TeopeTHuecku M 3KCIEPUMEHTAILHO OOOCHOBAH BHIOpaHHBIA MOANHANA30H
CBY 10-18 I'T'u. JlanHell nojaauana3oH IO3BOJISIET ¢ OJHOW CTOPOHBI paboTaTh C
00BEKTAMHU pa3MeEPOB OT 4-5 CM M, C APYrod CTOpOHBI, oOecrieuuBaTh paboThI C

JBIDKYLUIAMUCS (IMHAMUYECKUMH ) OO BEKTAMH.



2. [lokazaHo, 4YTO pealM30BaHHBIA METOA TIOCTPOCHUsT U  0OpabOTKH
paaunorojorpaduyecKux U300pakeHU, OCHOBAHHOTO Ha PEILIEHUU OOpaTHOM 3ala4du
nudpaklidd B NPUOIHKEHUM OJHOKpaTHOrO paccesiHus B noanuanazoHe CBY 10-
18[Tu, noszBossieT 3bPEKTUBHO OOHAPYXKUBATH OUAJIEKTPUKU Ha TeJle YelIOBEKa
pazmepamu OoT 5 cM. [lokazaHo, 4To Hcnonb3oBanue nopgauanazoHa CBY 10-181Tn
COBMECTHO C KBAa3UCTALMOHAPHBIM NPUOIMKEHHEM B JaHHOM METOJe I03BOJSET
NIPOU3BOIUTEL BBIYMCIEHHS B PEXUME pEalbHOIO BPEMEHHM M  OOBEKTOB
JBUKYILUXCS CO CKOPOCTBIO 110 5-6 KM/4.
3. [1pennoxen OpUTMHANIBHBI ~ METOJ  TOCTPOCHUS U 00paboTKH
panuotomorpadudeckux u3odpaxenudt B noaauanazoHe CBY  10-18[Tm,
OCHOBaHHBIA Ha JIUCKPETHOM OOpaTHOM NPEOOpa3OBaHWH PAJIOHOBCKHX NPOECKLMUH.
JlaHHBIA METO/ TIO3BOJISIET OOHAPYKUBATh JUAIEKTPUUIECKUE NTPEAMETH pa3MEPOM OT
5 CM, CKpBITbIe TOHKON OOOJIOUKOH, a €ro OBICTPOAECHCTBUE MO3BOJISIET padOTaTh B
pPEeKUME PEabHOTO BPEMEHU C OOBEKTaMHU, MBMAYLIMMHCS CO CKOPOCTBIO IO 5-6
KM/4.
4. VeTaHoBIEHE! KPUTEPUH ONACHOCTH UAECHTUQUIHUPYEMOIO JUIIEKTPUYECKOTO
oOBEKTa Ha OCHOBE H3MEPEHHBIX €ro KIIOUeBBIX (U3UUECKUX TapaMeTpPOB.
OnacHbIMH  SBISIFOTCS  IIpeAMeTbl B auamazoHe 2.3-4.5 1o  BenW4YHHE
JUBJIEKTPUYECKOM ITpoHruaeMocty U 0.5-3 11 ans paguorosorpadhuyeckoro MeToaa u
1-5 11 118 paguoTOMOrpaM4ECKOro METONA.
5. Pa3zpaboTaHHbIN KOMILIEKC METOJIOB [IOCTPOEHUS H aHaM3a
panuoronorpauueckoro © - paxdoToMorpaduyeckoro U3o0paxeHudl  00BEKTa
BHEJPEH B Ka4eCTBE QYHKIIUOHATBHOTO 0JI0Ka CUCTEMBI TOCMOTPA MacCaXuporioToKa
HSR  (HumanSecurityRadar), ofecnednBaromiero BO3MOXHOCTb  CKPBITHOI'O
UCTIONB30BaHUsA, HYXHOe sl pabOThl B pealbHOM BpPEMEHU OBICTpOJeHCTBHE,
0e30MacHOCTh Ul 3A0POBBS YeJIOBeKa U aBTOHOMHOCTh paOOTBhI.

B unenom nuccepranuMoHHas paboTa odopmieHa akKypaTHO, TI'pPaMOTHO,
XOpOIIO  CTPYKTypupoBaHa. MOXHO  cKazaTb, YTO  JUCCEPTAllUs  HOCHUT

MPEHMYLUCCTBCHHO HpaKTH‘ICCKHﬁ, XOopommo HpOpa6OTaHHBIf/'I XapakTep.



ABTOpedepaT NOJHOCTBIO COOTBETCTBYET JWCCEPTallUM, a ITyOJIMKaLUU
COHMCKaTeJI1 COOTBETCTBYIOT €€ OCHOBHOMY COJIEP)KAHHUIO U MO3BOJISIIOT CYAUTH O €ro
Hay4YHOM BKJIa/le B TOJIYYEHHBIE PE3YJIbTATHI.

OnHako, HeCMOTpsi Ha obllee  NOJOXHUTEIBHOE  BIEYATIEHUE  OT
JUCCEPTAIMOHHON pabOThl, HEOOXOUMO ClIENaTh PsJl 3aMeUaHHUN:

1. Jlns  pewienuss oOpaTHOM 3amadyd AMQpPaKUUM B padoTe HCMOIb3yeTCs
napakcHajibHOE MNpUONIKeHHe (IpUOJIM)KEHHE MajblX YIJIOB), B TOXE Bpems
paccMaTtpuBaeTcs paboTa CUCTEMBbl B YCIOBMSIX, KOrJa paspelleHue OJIM3KO K
nudpakiMoHHOMY Tipeeny (pasMep oOBbEKTa Mopsjka AJIMHB BOJHBI H3TYy4ECHUS),
rae Yokl  pacCessHusT MOTYT OBITh JOCTATOYHO OOoNbIIUMU. HeoOxonuMel
JIOTIOJTHUTENIbHBIE ~ MOSICHEHHUSI ~ BO3MOXXHOCTHM  INPUMEHEHUS  apaKkCHaJIBHOIO
NpUOIMKEHUS )11 TaHHOTO CITydasi.

2. B pabote mpoBelneH aHaau3 CUCTEMBI C U3IydYarOUled aHTEHHOW PpEeLLIETKOM,
CO3/A0IIEeN CUHTE3UPOBAHHYIO aAlEpPTYpPy, U OJHOU MJIM HECKOJBKHMMH MPUEMHBIMU
aHTeHHaM. B d4ém npeumyliectBa gaHHOW kKoHQurypauuu? Ilouemy He
paccMaTpyBaeTCs CUTyalus C OJHUM H3JIydaTesleM M PEeIIeTKOM NMPUEMHBIX aHTEHH
WIM KOrJa Ha 00OMX KOHIIaX (u3jlydaTelle M NPUEMHHMKE) aHTEHHbIC PEILIEeTKH?
IloueMy UMEHHO CHHTE3UPOBaHHas aneprypa, a He MpocTo (Ga3upoBaHHAs aHTEHHAs
peweTka?

3. OcHOBHOE BHMMaHHe B paboOTe HampaBJeHO Ha METOJbl M aJrOPUTMEI
00paboTKU CUTHAIOB U HEJOCTAaTOYHOE BHUMAHME y/IEIeHO TEXHUYECKUM BOIpOCaM,
CBS3aHHBIM C paJMOTEXHUYECKOM 4YacThlO paccMaTpUBaeMbIX cHcTeM. Kakas
MOIIHOCTB M3JIy4eHHUs Mcnosib3oBaiach? Kakoil yposeHb mrymoB? M3iydyenue ObLIO
noJispu3oBaHHoe uinu Het? Kakue TpeOGoBaHUs IO COOTHOLICHUIO CUTHA IIIYM M KaK
OHO BIIMSIET Ha BpeMsi 0O0pabOTKM M BEPOSTHOCTBH OIIMOKKM oOHapyxeHus? [Touemy
NIPUEMHBIX aHTE€HH ONpEIE]IEHHOE KOJUYECTBO U ITOYEMY OHHM PacCIIOJIOKEeHbl HMEHHO
B JAHHBIX TOYKAaX 10 OTHOLUEHHIO K M3iydaroumend peuietke? Kak ObpLT peanmu3oBaH
CUHXPOHHBIA JETEKTOP, OMOPHBIA CUTHAI OBUT aHATOTOBBIM WM HUGPOBOH? ITO
JTULIB HEKOTOPBIE BOIIPOCHI, BECbMAa BaX(HbIE MPU TOCTPOSHUH pealIbHON CHCTEMBI, HO

HE HAICIUIUC OTPAXCHUS B pa60Te.



4. B pabore paccMoTpeHbl BOIPOCHI OOHAPYXEHHsI TOJBKO IUJIEKTPUHYECKUX
00BEKTOB, HACKONIBKO pa3pabOTaHHBIE METOB! PUMEHHUMBI A5l 0OBEKTOB CIOXKHOM
CTPYKTYPBI, HAIIPUMEDP B3pbIBUATKA, CMEIIIAHHAS C METAJNIMYECKUMH LIIapHKaMH?

5. [loueMy KpUTEpHUU OIMACHOCTU OTJIMYAIOTCS U PaiHorosorpaduyeckoro u
panuoToMorpaduueckoro MeTonoB? OHU cKOpee CBSI3aHbl ¢ OOBEKTaMU TOCMOTpA U
OTIpeJIeNSIIOT MPUMEHUMOCTE METOa B TOW WJIM MHOH CUTyaluH, YEM C METOJOM KaK
TaKOBBIM.

B 3akmiouenune ecTh TexHuueckoe 3ameyaHue. CCBUIKM B TEKCTE B OCHOBHOM
OpeACTaBIEHbl TOJIBKO BO BBEICHHM, IPU 3TOM BCE Cpa3dy, KaK IOBOPUTLCS OITOM:
«Mcxonst U3 aHanmu3a nNyONMKanMi U MaTEeHTOB APYTHUX rpymil aBTopos [14-93]». B
mepBOi  IJlaBe  XOTenoch OBl BUAETh  Oojlee  JETAIU3UPOBAHHBIA U
MIepCOHAIU3UPOBAHHBIN 0030p JTUTEpaTypBI.

OTMeueHHble HENOCTaTKH HE 3aTparMBalOT MO CYLIECTBY BBIHOCUMBIX Ha
3aIUTY [TOJIOXKEHHUM.

[uccepranns NPENCTABNSET coboii 3aKOHYEHHYIO Hay4HO-
KBATM(QUKALMOHHYIO paboTy, B KOTOPOM Ha OCHOBE BBIIIOJHEHHBIX aBTOPOM
UCCIICIOBAaHUM, pellIeHa aKTyalbHas 3a7aya, HMEIoLlas BaXKHOE IIPUKIIAIHOE
3Ha4eHWe, a MMEHHO, Ha OCHOBAaHHWM [POBEJIEHHBIX JKCIIEPUMEHTAILHBIX
UCCIIEIOBAaHUN pa3paboTaHbl U MPeIOAKEHBl METOABI IOCMOTpa YeJIoBeKa U PYUHOMH
Kagd B peXUME pealbHOrO0 BpEMEHH, Ha OCHOBe O00pabOTKH W aHaiusa
MHKPOBOJIHOBOI'O U3ny4eHus rnogauanaszosa 10-18 I'Tw.

[uccepranus coorBercTByeT criendanbHOCTH 01.04.01 — «Ilpubopsl 1 MeTOmBI
JKCIIEPUMEHTAIBHON (U3UKKU»: MONTy4YeHHBbIe pe3yJbTaThl HAYYHOTO HCCIIeTOBAHUS
HanboIee MOHO COOTBETCTBYIOT CICAYIOIIMM IIYHKTAM 1acIopTa CIIEHAILHOCTH:

1) m.2. «Pa3paboTka HOBBIX NPUHIMIIOB U METOJOB M3MEpEHHH (DU3HUECKUX
BEJUYUH, OCHOBAaHHBIX Ha COBPEMEHHBIX IOCTHIXKEHHUSAX B PA3NUYHBIX 00JaCTIX
GU3HKM U MO3BOJISIOLIMX CYIIECTBEHHO YBEIMYUTH TOYHOCTH, YYBCTBUTEJIBHOCTH U
ObICTpOAeHicTBHE H3MepeHHi. PaspaboTka M co3faHuMe Hay4yHOW ammapaTypbl U
IpUOOpOB Ul  3KCIIEPUMEHTAIBHBIX HCCIENOBAaHUH B pa3jMYHBIX 0ONaCTAX

bUBUKI.



2) n.5. «PazpaboTka u co3naHue OSKCIEPUMEHTANBHBIX YCTAHOBOK IS
IPOBEACHUS IKCIIEPUMEHTANBHBIX UCCIIEIOBAHUM B pa3IMUHbIX 00JIACTIX QUIHKH».

3) n.7. «PazpaboTka ¥ co3gaHue CpPeACTB aBTOMATHU3ALMH (U3UYECKOTO
3KCIIEPUMEHTAY.

Hucceprauyss IOJHOCTBIO OTBe4YaeT Bcem TpedoBanusmM BAK PO,
U3N10KEHHBIM B «[loNOXXeHUU O MOpSAKE TMPUCYKACHUS YUYEHBIX CTereHe»,
yTBepXKIE€HHOro nocraHosinenueM llpasutenscrBa Poccuiickoit @enepaunu ot 24
cents0ps 2013 rona Ne842, a ee aBrop, CemenoB Cemen HukonaeBud, HECOMHEHHO,
3aCy>KMBAET MPUCYXKICHUS Y4YEHOW CTENEeHM KaHAuJaTa TEXHUYECKHUX HayK II0

cneunanbHocT 01.04.01 — «ITpuOopsl U METOBI IKCTIEPUMEHTATEHON PUBUKN.
# (/e Illampait Anekcanap Banepoesuy

[ maBHBIN Hay4HBIH COTPYIHHUK, 3aBEAYIOLIMH JabopaTOpUeEd KBAHTOBOK
3JIEKTPOHUKH, QefiepanbHOE IOCy1apCTBEHHOE OFOKETHOE YUPEKICHHE HAYKH
bu3uko-TexHuyeckuil HHCTUTYT uM. A.D. Modde poccuiickolt akanemun Hayk (loffe
Institute).

JloxTop U3MKO-MaTeMaTHUECKUX HAyK 10 crienuansHocTH 01.04.03 —

«Panuopusukar.
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194021, Canxkr-IletepOypr, [lomurexnuueckas yi., 26.
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E-mail: achamrai@mail.ioffe.ru




