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COHOT'PA®US KPECTHOBO-BYTI'OPHEBIX CBA3O0OK:
OPHUEHTUPHI IJIA NOJYYEHUA OITUMAJIBHOT'O MPOAOJBHOI'O CEYHEHUS

A. M. IOpKOBCKm?’, C.JL Auunoeuuz, HU. B. Ha3apenkol

"Yupesxnenne o6pazoBanus
«l'omMeJIbCKUI rocy1apCTBEHHbIH MEIHIMHCKUN YHHBEPCUTET»
r. 'omenn, Pecnybiiuka benapycb
?Yupe:xaenne 31paBooxpaHeHus
«l'oMeabcknii 001aCTHOM KIMHAYECKUH OHKOJIOTHYECKHI THCIIaHCcep»
r. 'omenn, Pecnybiiuka benapycb

Iens: pazpaboTarh OPHEHTHp, NMPUTOJHBIA IUIsi OBICTPOTO MOJYYEHHS H300paKeHHsS KPECTIOBO-OyrOpHBIX

CBA30K B ITPOJOJIBHOM CEUCHUU.

Mamepuanst u memoosl. ONpeENIeHO TIOJI0KEHHUE MPOIOIBHON OCH KPECTIIOBO-OYTOPHBIX CBSI30K OTHOCHTENIHHO
JIMHUU OCTUCTBIX OTPOCTKOB Ha COHOrpaMMax 36 mainueHToB (Bo3pacTHOM auana3zon — 18—65 ner) u Ha 33 Tpymax

(Bo3pacTHOI auamnazoH ymepmux — 50-75 ner).

Pezynomamet. IlomyueHbl JaHHbBIE, MO3BOJISIOIINE OBICTPO, MCIONIB3YS B KaYECTBE AMCTAIBHOTO OPHUEHTHpA
CEeNIAJIUIIHBIN Oyrop ¥ OpUEHTUPYS B MEANAILHOM HAIPaBJICHUH CKaHUPYIONIYIO MIIOCKOCTh AaTYHKa of yrioMm 19—
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25° OTHOCHTENBHO JMHHUH OCTHCTBIX OTPOCTKOB, BBIBOJHUTH H300pakeHHE KPECTLIOBO-OYTOPHBIX CBSA30K B

MMPpOAOJIbHOM CCUCHUU.

KiroueBnie ciioBa: COHOl"pa(bI/ISI, erCTIIOBO-6yl"OpHa${ CBs3Ka.

Objective: to develop a landmark suitable for fast image acquisition of the sacroiliac ligament in the

longitudinal section.

Material and methods. The position of the longitudinal axis of the sacro-ligamentous ligaments relative to the
line of the spinous processes on the sonograms of 36 patients (the age range was 27-80) and 33 cadavers (the age

range was 50—75) has been determined.

Results. The obtained data allow to trace the image of the sacrotuberous ligament in the longitudinal section
quickly (using the ischial tuberosity as a landmark and orienting the scanning plane of the sensor at an angle of 19—

25° according to the line of the spinous processes).

Key words: sonography, sacrotuberous ligament.

A. M. Yurkovskiy, S. L. Achinovich, 1. V. Nazarenko

Sonography of the Sacrotuberous Ligaments: Landmarks for Obtaining an Optimal Longitudinal Section
Problemy zdorov'ya i ekologii. 2019 Apr-Jun; Vol 60 (2): 23-27

Beeoenue

BosnukHOBeHHe cuHApoMa OONM B HIKHEH
yactu crimHbl (cuHapomMa BHYC) B psne ciydaes
MOXeET OBITh BBI3BAHO NATOJOTUEH CBA30K MOSIC-
HUYHO-KPECTLIOBOW 00J1acTH, B YaCTHOCTH, KPECT-
1oBo-0yropuoii cesi3ku (KbC) [1, 2].

Huarnoctuka nospexaenuii KbC, paBHO Kak
U TIOBPEXKACHUH CBA30K MPOYMX JIOKAJIM3aLui,
OCHOBBIBACTCSl HA BBLIBJICHUM JIOKAJIBHOH OOJH
(Ipy mManpNaNMK W/WIU TPOBOKAIMOHHON Tpobe)
B oOnactu ykasaHHOU cBs3ku [1, 3], m3mMeHeHUH
CTPYKTYpHI [4—6], MOpOMETpUIECKIX MTapameT-
poB (TommuHel) [7] ¥ U3MEHEHWH KOCTHOUW TKaHU
B 00J1aCTH 3HTE30B [8].

HaunOonee BaXHBIMH W3 NPHUBEICHHBIX KpH-
TEpUEB SIBISAIOTCS KPUTEPUN «U3MEHEHUE CTPYK-
TYpBl CBSI3KH», TO €CThb HCUE3HOBeHHE (HuOpmi-
nsipHoit Tekctypbl KBC u mosiBieHue B Hel TUIIO-
9XOTCHHBIX YYacTKOB, a TaKK€ KPHUTEPHH «yTOJ-
IICHUE CBSA3KM», XapaKTEPU3YIOLIUA YTOJIIEHUE
KBC Ha cummnToMaTHdeckoil cropoHe Ooiee deM
Ha 20 % MO CpPaBHEHUIO C COIOCTaBHUMBIM ydacT-
KoM OeccuMITOMHOU cBsizku [9]. OmHako ¢ mpu-
MEHEHHEM YKa3aHHBIX KPHTEPUEB CYILECTBYIOT
HEKOTOpBIC MPOOJIEMBI, TTOCKOJIBbKY OTCYTCTBYIOT
YEeTKHE HPEACTaBICHUS O TOM, KaK MOJYYHUTb OIl-
TUMaJIbHOE JUIS OLICHKU 3XOCTPYKTYPHI B MOp(Qo-
METpUU (M3MEpPEHHsI TOIIIMHBI) HW300pakeHue
KBC. Otcrona 1 0TCYyTCTBHE YBEPEHHOCTU B TOM,
YTO BBISBISIEMBIE W3MEHEHUS! CTPYKTYPHI, TaKHE,
HalpuMep, Kak THMII03XOIeHHbIE Y4YacTKH JH00
«CMa3aHHOCTB» TEKCTYPBI SBISIOTCS CIEACTBUEM
uMeHHO muctpoduueckux usMeHeHnii KbC, a He
a¢dexTa aHM30TPOITHH.

B cpene snexTpoHHBIX pecypco «eLibrary.ru»
u «PubMed» kakux-mu00 paboOT MO JaHHOW MPO-
Onematuke He HAWICHO.

Ilenwv uccneoosanusn

Pazpaborate oOpueHTHp, NPUTOTHBIN I
OBICTPOrO TONYyYEHHsST H300pa’keHHS KPECTLOBO-
OYTrOpHBIX CBS30K B MPOAOJIEHOM CEUCHHUH.

Mamepuanst u memoowt

[ gocTrKeHHsT TOCTAaBICHHOM Lend Ha
NEPBOM 3Tare MPOBOAMIACH OLEHKa yria, obpa-
30BaHHOTO NpooabHOI ockto KBC ¢ nuHueit octu-
CTBIX OTPOCTKOB Ha 33 Tpymax: 23 myxuuH u 10
JKeHIIWH (Bo3pacTHOU muamna3zoH — 50-75 ner). Ha
BTOPOM 3Tare ObUIM MPOBEIEHBI COHOTpadHIEcKHe
WCCIIEIOBAHMS B COOTBETCTBHH C MOTYYCHHBIMHU MIPU
CEeKIIMU OpHeHTHpaMu y 36 TarueHToB (BO3pacTHON
nana3oH — 18—65 ner). CoHorpaduueckoe uccie-
JOBaHHUE IPOBOJMIIOCH IPH HMOMOIIH YIIBTPa3BYKO-
Boro ckaHepa Mindray DC-7 ¢ wucnosip3oBaHHEM
JATYMKOB C AMana3oHoM 4acTtoT 5—8 Ml [7]. Un-
TEprpeTalys KaK CEeKIHOHHBIX JaHHBIX, TAK U JaH-
HBIX COHOTPAa(UIECKUX MCCIECIOBAHUI BO BCEX CIIy-
Yasx MPOBOJMIIACH HE3aBUCHMO APYT OT Opyra ABY-
Ml CIICLMATICTAMHU 110 €IUHON CXEME.

CraTUCTHYECKUH aHAIN3 MPOBOIWICS C TPH-
MEHEHHEM TaKeTa IPHUKIAJHBIX  HPOrpaMm
«Statistica», 10, Stat Soft Inc. /lanHble npeacras-
JISJTUCH B BUJI€ MEAUAHBI 25-T0 U 75-T0 NEPLEHTU-
nert Me (Q25; Q75). Cratuctudeckas 3HAYUMOCTh
pasnnurii CpaBHUBAEMBbIX ITOKa3aTelel onpenens-
Jach Uil HE3aBUCHMBIX Ipynm ¢ nomouipio U-
Tecta MaHHa-YuTHU. 711 OUEHKHU CHUJIBI B3aHMO-
CBSI3U IIPU3HAKOB BBIUUCISUICSA KOI()(UIMEHT paH-
ropoil koppemsiuud no Cnupmeny. [ns oueHku
MPOTHOCTHYECKONH IIEHHOCTH MOAEIH, OCHOBAaH-
HOW Ha WCIIOJIb30BAHUM B KadeCTBE OPHEHTHpA
JIMHUY, IPOBEACHHOU nof yriioM 19-25° ot cena-
JUIIHOTO Oyrpa K JIMHUM OCTHUCTBIX OTPOCTKOB,
npumensuicss ROC-ananu3. Bocnpous3BoauMocTsb
METOAMKHU OLICHUBAJIACh IyTeM ONpEAETICHUS Kall-
nel KosHa, mpy 5TOM 3HaYMMBIM CUHMTANCS TUara-
30H 3HaueHwuit 0,61-0,8.

Pezynomamot u oocysicoenue

Oyenxa nonoxcenus npooonvhot ocu KBC
OMHOCUMENLHO TUHUU OCIMUCTBIX OMPOCMKO8 0
epems cekyuu (in Vvitro)

IIpononpuaas oce KBC o0pa3oBeiBana ¢ TuHU-
€l OCTHCTBIX OTPOCTKOB II0O3BOHKOB y MYXUYHH
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25

24° (95 % AU (22-25)), y xenmmH — 23° (95 %
JU (19-25)), npu >1om B 10 % ciayuaes yroa Obur
MEHbIIIE YKa3aHHBIX 3HaueHu — 14—16°.

CraTHCTHYECKH 3HAYUMBIX Pa3iIHduil MEXIy
yTIIOM, 00pa30BaHHBIM MPOAOILHON OCHIO MPABOH
n neBoii KbC, He BbIABIeHO. OTMEUEH BBLICOKHI
YPOBEHb KOPPEJSIHUHA MEXIy MapaMerpaMu (yr-
JIOM OTXOXKICHHS) TPaBOi W JICBOW CBsI30K: R =
0,84, p = 0,00001, mpu »TOM CcHuIa B3aUMOCBS3H
BO3pacTa W BEIMYMHA yTiIa OTXOXKIEHHUS PaBoil U
JIEBOW CBS30K OKa3aJlaCh CTAaTHCTUYECKH HE3Ha-
gumoit (R = 0,24, p = 0,43), 9TO MO3BOJIAET yKa-
3aHHBIN MTapaMeTp CYUTATH BO3PACT-HE3aBICHMBIM.

Oyenka nonodicenust npoooavhott ocu KBC
OMHOCUMENILHO JIUHUU  OCIMUCHbBIX  OMPOCMKO8
npu conoepadghuu (in vivo)

Hcnonp30BaHne B KadecTBE OpPHEHTHpA JIH-
HUM, TIPOBEJEHHON moj yriom 19-25° ot cena-
JUIIHOTO OyTpa K JIMHUU OCTHUCTBIX OTPOCTKOB, B
26 ciy4asx TMO3BOJIAJIO TOJYYUTh ONTUMAIbHOE

npomosnbHOoe cedenne KBC, To ecTh cedeHHe c
MHUHUMAIBHBIM KOJIMYECTBOM apTe(aKkTOB aHM30-
Tponuy; B 10 coydasx onTUMalbHOE MPOJ0JIbHOE
cedeHHe OBUIO TONYYeHO IIPH PACIIONOKEHUHN
JaTyuKa moja yrioMm meHee 19°, To ectb B mpeje-
nmax 14-18°.

CTaTUCTHYECKH 3HAUYMMBIX Pa3IHUUN MEXKIY
yIJIOM OTXOXAcHUS mpaBoit u meBoit KBC ot ce-
TATIATITHOTO OyTPa BBIBIICHO HE OBUIO (Pyarances = 0,7).
[lomydenHbIe pe3ynbTaThl COTJIACYIOTCS C PE3yIIb-
TaTaMH KOPPEJSAIMOHHOTO aHann3a (OIeHWBaIach
CHJIa B3aWMOCBSI3M YTJIOB OTXOXKIIEHUS TPaBOA U
neBoi cBs30kK): R =0,84; p=0,00001.

C mesnpio OLEHKH HAIEKHOCTH MPOTHOCTHYE-
CKOM MOJIeNIM, OCHOBAaHHOI Ha MCIIOIb30BAaHUU B
KadecTBe OpPHUEHTHpa JHWHHHW, IMPOBEICHHON MO
yrioM 19-25° ot cemanumuoro Oyrpa K JHHAA
OCTHCTBIX OTPOCTKOB, ObLIIa ompezeNieHa TUIoIalh
mox ROC-kpusoit (AUC): 0,87 (95 % AU (0,7—
0,95)), p = 0,001 (pucynox 2).

25

24

23

o Mean
[] Mean+SE
T Meant1,96*SE

BapuanT 1

BapuaHT 2

Pucynok 1 — /Iluana3oH 3Ha4eHui yria, odpasymwoierocss Mexay mpoaoiabHoii ocsi0 KBC
U JIMHMEH OCTUCTBIX OTPOCTKOB MO3BOHKOB (110 CeKIIMOHHBIM JAHHBIM): BAPUAHT 1 — IMaNa30H 3HAYeHUH
Y JKeHIIIMH, BAPHAHT 2 — IHANA30H 3HAYeHull y Mmyx4uH (p = 0,15)

kpurepuii 19-25°

YyBCTBUTEIBHOCTH

PSRRI BRI SN RrENrEr R

AUC = 0,865
P < 0,001

0 20

60 80 100

crenuUIHOCTH
Pucynok 2 — Pe3yabTaThl OlIeHKH KayecTBa Mporuocruyeckoii moxeau (AUC)

OrieHKa BOCIIPOU3BOAMMOCTH METOANKH TAKKE
MPOZIEMOHCTPUPOBATIA XOPOIIIEE COTTIACHE «METOIH-
ka/HaOromatensy (karma Kosna) — 0,64.

KBC — mrnockast, TpeyroisHoi (OPMBI CBSI3-
ka. [Ipucoenuasiercs K 3alHEMy Kparo MOJB3/IO0II-
HOM KOCTH, K 3aJHEd M JaTepajbHOM dYacTu
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KpecTHa, K BepXHeJIaTepalbHON YacTH KOMYHKA.
Ot 3TOM OOIMHMPHOI 30HBI MPUKPEITICHUS BOJIOKHA
KBC, xouBeprupys, IpoXoIsiT BHU3 U JIATEPATLHO
K MEIHaIbHOI TOBEPXHOCTH CENAIUIITHOTO OyTpa.
OpHako mpexkie 4YeM MPHUKPENUThCS K HEMY, BO-
JIOKHA TIEpPEeKpyduBaroTcs (4To, COOCTBEHHO, M
MIPUBOANT K TIOSBJICHUIO THUIOIXOTCHHBIX ydacT-
KOB B TIpefiefiaX CBS3KH) U, OTKJIOHUBIINCH, UAYT K
HIDKHEBHYTPEHHEMY Kpalo CeNaIUITHOW KOCTH
[2]. [TaHHOE OTKJIOHEHHE, TOYHEE, YToJl OTKJIOHE-
HUS, KaK OKa3aJioch, MMEET HEOOJBIION pazdpoc
3HaueHnid B 19-25° (Q25; Q75), mpudyem BHE 3a-
BHCHUMOCTH OT BO3pacTa H MoJa.

OOBICHUTH 3TO MOYKHO TEM, UTO M Y MYKUHH,
1y JKEHIIIWH C BO3PACTOM MPOUCXOAAT W3MEHEHUS
OpHEHTANINN U penbeda CyCTaBHBIX IIOBEPXHOCTEH
KPECTIIOBO-TIO/IB3/IOIIHOTO COYJICHEHHUS, IPHBO-
JISTITAE K €T0 BBICOKOH (PPUKITMOHHOHN YCTOWYNBO-
CTH [2], a 3HAYUT, ¥ K OTCYTCTBHUIO 3aMETHBIX W3-
MeHEeHWH mosoxkeHus: mpomaosibaoit ocu KBC oT-
HOCHTENBHO JIMHUH OCTHUCTBIX OTPOCTKOB MTO3BOH-
KOB. B mpakTudeckom miiaHe 3TO O3HA4YaeT, 4To y
OOJNBITMHCTBA TAITMEHTOB MpoxoibHas ock KBC
Bps/L T OyJeT BBIXOJWTH 32 Mpeebl YKa3aHHOTO
muamasoHa. CremoBaTenbHO, AATYUK, PAacIoiio-
JKeHHBIH 110/ yTiioM 19-25° OTHOCUTEIBHO JTUHUU
OCTHCTBIX OTPOCTKOB, Y OOJNBITMHCTBA MAIIEHTOB
Oymer coBmamatk C¢ mpomoibHON ockio KbC, To
€CTh UMEHHO C TeM CEYeHHEeM, MPH KOTOPOM Be-
POSITHOCTh TIOSIBIICHUST 3((PEKTOB aHWU3OTPOIHH,
CO3/IAONNX JIO)KHOE BIIEYATIICHWE O HAUYAU B
CBSI3KE THIIODXOTCHHBIX YYacTKOB (COHOTpadmde-
CKOTO DKBHMBAJICHTa MYKOWIHON muctpoduu [3,
4]), 6yner MHUHMMAIBHOH. DPGEKTHBHOCTD yKa-
3aHHOTO ITOIXOJa IMOATBEPXKIAIOT U PEe3yIbTaThI
ROC-ananm3a, cortacHO KOTOPHIM Ka4ecTBO IPO-
THOCTHYECKOH MOJIEMH OKa3aJloCh XOPOIIHM:
AUC — 0,87 (95 % AU (0,7-0,95)), p = 0,001.

Bmnpouem mpum HCTIONB30BaHWM B KadecTBe
OopUeHTHpa AuanazoHa 3HadeHud 19-25° Bcerna
CIIeyeT YYWATHIBATh, YTO y YacCTH MAIMEHTOB (B
JAHHOW BBIOOpKE TakWX manueHToB ObuI1o 10 %)
yKa3aHHBIA yroJl MOXET OKa3aTbcs MeHee 18°.

3axnouenue

[lomydeHnHble HaHHBIE TOATBEPKAAIOT 000C-
HOBAHHOCTH HCITOJIF30BAaHUS B Ka4eCTBE IMOBEPX-
HOCTHOTO OpPHEHTHpa JIMHWUHW, MBICIIEHHO IIPOBE-
JIEHHOW OT cemajuImHoro Oyrpa moj yriom 19—
25° B HaNpaBJICHUW JUHUU OCTUCTBIX OTPOCTKOB.
[IpumeHeHne JTaHHOTO OPHEHTHPA B OOJIBIITIHCTBE
CITy4aeB MO3BOJIUT:

— OpicTpo momy4dath wu3o0pakenne KbC
WMEHHO B TOM CEYEHHH, B KOTOPOM CBOIHUTCS K
MUHUMYMY BEPOSITHOCTH TMOSIBICHUS TaK Ha3bIBa-
eMBIX apTe(aKTOB aHW30TPOIHH: THTIOIXOT€HHBIX
30H, IMHTUPYIOUINX OYard MYKOHIHOM TUCTpO-
(huu B TIpeaenax CBSI3KH;

— OCYIIECTBJISITh CPaBHUTENBHBIM aHAIIN3
COHOTpapMIECKOTO TMATTEPHA KOHTPIATEPATBHBIX

KbC kak B 001acTH, COTPENCITEHON ¢ CeTATHITHBIM
OyrpoM, Tak M B 00JaCTH CPEIHEH TPETHU CBS3KH C
IENBI0 BBISBICHUSI CTPYKTYPHBIX W3MEHCHHH, CBSI-
3aHHBIX C OOJICBBIM CHHIPOMOM (THUIIOAXOTCHHBIX
YYACTKOB, «CMA3aHHOCTI» TEKCTYPHI CBSI3KH);

— Onarojapsi CTaHIAPTHU3UPOBAHHOMY TIO-
JIOXKCHUIO JIaTYMKA M, KaK CIIEJCTBHUE, Jydllen
BOCIIPOU3BOJIUMOCTH PE3YJbTATOB OCYIIECTBIISATH
CPaBHUTENBHBIA aHAM3 MOP(HOMETPUYCCKUX Ia-
paMeTpoB Ha COIMOCTaBHMBIX OTpE3KaxX KoJuiaTe-
panpHBIX KBC, 9TO MO3BONHT C TOpazmo Oobiei
TOYHOCTBIO OTJINYATH AJANTAIIMOHHBIC U3MECHEHUS
CBSI30K OT MATOJIOTHYECKUX (JINTAaMEHTO3a).
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HNPUMEHEHUE 3JIEKTPOMAT'HUTHOI'O U3JTYUYEHUSA KPAFIH]@ BBICOKOM YACTOTBI
B PEABWJIMTAIUA MAHUEHTOB C OHKOJIOTUYECKOHU ITATOJIOT'MEA
B YCJIOBUSAX OTAEJEHUSA NAJIVNIMATUBHOU ITIOMOIIU

B. b. Cmutuex’, I'. E. /Tumeunos, E. A. Maii, H. C. IlInanvkoea, H. B. I anunoeckan

'TocynapcTBeHHOE YUpe:KIeHHe
«Pecmy0MKaHCKIH HAYYHO-TIPAKTHYCCKHUI HEHTP MeIHIMHCKOM KCIIePTU3bI H PeaduIHTAINI
r. Munck, Pecnyosinka benapycb
*Yupexnenne o0pa3oBaHus
«"'omMeJIbCKHUI TOCYAAPCTBEHHbINH MEIMUMHCKIH YHUBEPCUTET)

r. Fomeunn, Pecny6siuka benapych

*YupexneHne 3ApaBoOXpPaHeHUs

«I'oMenbckast ropoackasi KJIMHHYecKasi 00JbHAIA Ne 4

r. Fomeunn, Pecnybsiuka benapych

L]ens: ouennts 3G(HeKTHBHOCTD IPUMEHEHHS! HIIEKTPOMATrHUTHOTO M3JTy4eHHs! KpaiiHe BBICOKOW YacTOTHI y HalieH-
TOB ¢ oHKosormaeckoit maronorueit 11, Il u IV xmHNYECKHX TPYIIT HAa Pa3HBIX CTAIUAX Pa3BUTHSA 3a00IEBaHUS, BHE 3a-
BHCHMOCTH OT 3Talla JICUEHNs], HAXO/LIIIUXCSI HA PeaOMINTAlNK B YCIIOBUSIX OT/IETICHNS HANTMATUBHON ITOMOIIH.

Mamepuanst u memodsl. B obcnenoBanue BrirodeHo 30 MaMEeHTOB ¢ TUarHOCTUPOBAHHON OHKOJIOTMYECKON
naronorueit — 13 (43 %) xenmuH u 17 (57 %) myxxunH. OHE ObUTH pa3zeieHbl Ha JiBe Tpynnbl. B ocHOBHYIO
TpymIy BOIUTH 15 gemoBek B Bo3pacTe OT 45 1no 79 neT, KOTOPBIM B KauecTBE PEeadMINTAIMH IIPOBOJMIOCH JJIEK-
TPOMAarHUTHOE BO3/EICTBUE KpaliHe BHICOKOH YacTOTH B MIJUITMMETPOBOM JHana3oHe KypcoM B 10 cearncos mo 10 mu-
HyT. VccnenoBanye mpoBoanIiock pu noMoliny anmnapata «[Ipamens M14T-3» ¢ yacroroii padouero mzmyuenus 42,194
+ 0,015 I'Tu (umna Bonusl 7,1 Mm). ['pynma cpaBHeHus — 15 manueHTOB B BO3pacTHOM Juamna3oHe oT 34 mo 84
net. DPPEeKTUBHOCTD TEPANUU OLEHUBAJIACH C MOMOIIBIO CTAHAAPTHHIX OMPOCHUKOB: Rivermead Mobility Index,
mKkanbl beka, mKaibl caMooIeHKH enpeccun Y aukdunaa, mxanbl ['aMmunbToHa u1st onieHku aenpeccuu (HAM-D),
DN4, a Takxe OIIEHKH OOIIEro aHajau3a KPOBH 0 M ITOCIIC JICUCHHSL.

Peszynemampr. Y BcexX NMalMEHTOB, NMPOLIENIINX KypC peabMINTalMK B YCIOBHSX OTAEICHHS MalJIMaTHBHOU
MIOMOIIX C IPUMEHEHUEM HIICKTPOMArHUTHOTO M3ITyYeHUs KpailHe BBICOKOM 4acTOTHl B MIJUIMMETPOBOM JIHAINa30HE
(touka Taub-wkyH VC.17), HaOIr0#aI0Ch CHMKEHHE HEHPONMATHYECKOro KOMIOHEHTa 00in. OcTaiabHbIe MMOT0KH-
TEJbHBIC KITMHUYCCKIE U3MEHCHHUS B PAa3HOW CTEIICHU HAOJIOIATUCh B 00EUX TpyIINax.

3akniouenue. IlpuMeHeHne 3JEKTPOMArHUTHOTO M3Jy4YEHHsI KpaifHe BEICOKOH 4acTOTHI SIBIISICTCS] IEPCIIEKTHB-
HBIM HallpaBJICHUEM B KOMIUIEKCHOW peaOMIMTAIMU MAIIMEHTOB ¢ OHKOJOTHYECKOH MaTOJIOTHEH B YCIOBHAX OTIE-
JICHUs! AJUTMATUBHOM ITOMOIIIH.

KitroueBble c10Ba: 3JCKTPOMAarHUTHOE U3JTyUYCHHUE, PeaOMIUTAIUS, OHKOJIOTHS, TAJUTHATHBHAS TIOMOIILb.




