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Puc. 1. 3asucumocmo cpedﬂezo 3HAYEHUs. MACCbl mead 00 U NOCAe NeHeHUs OMm cpynnvl OHCUPEHUA

[IpoBeneHHBIN KOPPEISIIIMOHABIA aHATN3 (PUCYHOK 2) TTOKa3aJl HaJu4due 0OpaTHOW CBS3U Me-
KTy Maccol Tell alueHTa 0 JedeHus (rootl) 1 ypoBHEM XojecTeprHa mnocie jeueHus (varo).

E Factor Structure, right set (canonical.sta) -0 ﬂ
Root 2 ‘ Root 3 ‘
-,725975 -,010831
VARG -, 999690 024603 ,003881
VART -, 39887391 030386 -,0386034

Puc. 2. Mampuya xoppensayuu

3akaouenue. [|yig perieHns 3a1a4y aHalM3a 00bEKTOB, XapaKTePU3YIOIINXCS MHOKECTBOM
MIPU3HAKOB, IPUMEHEHNE METO0B aHaJIM3a MHOIOMEPHBIX JaHHBIX HauboJiee 3aKkOHOMEpHO. Tak, B
JOKJIaJie TIOKa3aHO, YTO PEIICHUEM MPOOIeMbl 3a00JIEBaHUS OKUPEHUEM MOXKET MOCTYKUTh aHAIIN3
KJIMHUKO-JIA00paTOPHBIX MOKAa3aTeNel, OTpaXalouIuX COCTOSHNUE U KIMHUYECKYIO KapTUHY JAeTel U
HAXO0K/JIEHUE 3aKOHOMEPHOCTEH, MOMOTaIOIUX KOPPEKTUPOBATH JICUCHHE.

Hccneoosanusa wacmuuno noooeprcanvt PODU, npoexm 14-06-00026

Cnucok Jureparypsbl

3. Mok B., O6pabotka nanusix Ha [IK B mpumepax [ CII6: [Tutep,1997.
4. Boposukos B. Statistica. ckyccTBO aHanm3a 1aHHBIX Ha KomnbioTepe. — M3n-Bo [utep.
2003 r. — 2-oe u3a. — 688 crp.

TOMOrPA®UA C UCMNOJNIb3OBAHUEM ABNEHUA AOEPHO-MATHUTHOIO PE3OHAHCA

11.B. I'ankuna
(2. Tomck, Tomckuil nonumexHuyeckutl yHugepcument)
E-mail: polina.galkina.2015@mail.ru

Abstract. Information technologies quickly and firmly entered all spheres of social life. It touches
the medicine too. Creation of magnetically-resonance tomography became one of results of the intensive
using of that technologies, for the receipt of images of internalss of man. Nowadays, this type of diagnostics
successfully develops.

Keywords: medicine, IT-technology, magnetic resonance imaging, radiation exposure, magnetic
field, nuclei, patient.

SIMP — tomorpadust (uu MPT) — 3T0 OTHOCHTENIEHO HOBBIN BUJ MOTYUYCHHS H300paXKeHUs
BHYTPEHHUX OPraHOB YEJIOBEKA, BOIIEAIINN B MEIUIMHCKYIO TpakTUKy B 80-x romax 20-ro Beka.
SIMP-ToMorpadus 3HAUNTENHHO OTJIMYAETCS OT PEHTTEHOBCKON KOMIBIOTEPHON TOMOrpaduu, HO
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TaK)K€ OTHOCHUTCS K JydeBod auartHoctuke. [Ipy MPT ncnons3yrorcs NpUHLIMIBL yIPaBISIEMOTO
KOMIIBIOTEPOM aBTOMAaTUYECKOI'O CKAHWPOBAHUs, 00paOOTKU U MOITy4YEHUS U300pakeHUs! BHyTPEH-
HeH CTPYKTYpHl OpraHoB 1o ciosiM. MPT umeeT cOOCTBEHHBIN psAJl MPEUMYIIIECTB M HeZOCTaTKOB. K
IIEPBOMY IIPEMMYLIECTBY OTHOCHUTCS 3aME€HA PEHTTEHOBCKUX JIy4eld paJuOBOIHAMM, YTO MO3BOJIAET
CHATHh OrpaHMYEHHs] Ha KOHTHHIEHT OOCIEeIyeMbIX JIoJe — JeTel, OEpeMEeHHBIX KEHIIHH, I10-
CKOJIBKY CHMYKAaeTCs JTy4eBas Harpy3Ka Ha MalMeHTa, a TaKXKe UCKIIIYaeTcsl HE0OXOIUMOCTh B CIIe-
LUAJIbHBIX MEPONPUATHM, MPOBOAUMBIX U 3aLIUThl MEIULIMHCKOTO NEPCOHANA U OKPYIKAIOIIEH
Cpellbl OT M3JIy4eHHsA. BO-BTOPBIX, UyBCTBUTEIBHOCTh METOJA K OTIEIbHBIM >KM3HEHHO Ba)XKHBIM
M30TONAaM M OCOOCHHO K BOJOPOJY, KOTOPBIHA SIBISIETCSI OAHUM M3 CaMBIX PaclpOCTPaHEHHBIX XH-
MHUYECKHX 3JIEMEHTOB B MATKMX TKaHsX. IIpuM 3TOM KOHTPAacCTHOCTb caMoOro M300pakeHus odecre-
YHBAETCS 32 CYET PA3HOTO MO 00BEMY COJEPKAHUS BOAOPOAA B PAa3IMUHBIX y4acTKaxX TKaHEH U op-
raHoB. IIpu 3ToM HccienoBaHuIO HE SBIAETCS MOMEX0HM (POH OT KOCTHBIX TKaHEH, TaK KaK KOHLIEH-
Tpauus BOJOPOJA B HUX HWXKE, YEM B OKPYKAIOIIMX TKaHAX. B-TpeTpux, IpeuMyIIecTBO 3a CYET
YYBCTBUTEJIBHOCTH K Pa3JIMYHBIM XUMUYECKUM CBA3SIM Yy PA3JIMYHBIM MOJIEKYJ, YTO ITOMOTAET I0-
BBICUTh KOHTPACTHOCTh KapTUHKU. B-4eTBEpTHIX, MPEHMYIIECTBO 3aKIIOYACTCS B M300paKCHUU
COCYZIUCTOro pyciia 0e3 JOMOJHUTEIHOIO KOHTPACTUPOBAHMS U JjaKe C ONpeAesICHUEM IapaMeT-
POB KPOBOTOKa. B-mATHIX, pa3periaromnias ciocoOHOCTh HCCIEIOBAHUS — MOXKHO YBUAETH OOBEKTHI
pasMepoM B J10JId MWJIIMMETpa. W B-IIECTBIX, BOBMOKHOCTb MOJYUYEHHs M300pakKeHUs Kak IoIe-
PEYHBIX CPE30B, TaK U MPOJIOJIbHBIX. [1]

Kak n mo6as npyras Mmetoauka, ToMorpadus umeeT 1 cBoM HeocTaTku. K HUM OTHOCST:

e HeoOxoauMOoCTh CO3/1aHUsI MAarHUTHOTO TOJIs ¢ OOJIBIION HaNpPsXKEHHOCThIO, YTO COMpsi-
KEHO C OTPOMHBIMH 3HEprosarparaMi Mpu padoTe 00OpyJOBaHUS WM UCHOJIb30BAHUS JTOPOTUX
TEXHOJIOTUH 1 00ecieueH s CBEPXIPOBOIUMOCTH.

e Hu3kas yyBCTBUTENIBHOCTh METO/IA, YTO TpeOyeT yBEJINUYECHUSI BPEMEHH MTPOCBEUYHUBAHUS.
3JT0, CIEe10BaTENBHO, IPUBOANT K MOSIBICHUIO HUCKa)KEHHON KapTUHKH OT JIbIXaTEJIbHBIX JBUKCHUMN.

e HeBO3MOXXHOCTb TOYHOI'O BBISBJICHHUS KAMHEW M HEKOTOPBIX BHUIOB IATOJIOIMH KOCTHBIX
CTPYKTYP.

e HeBo3MOXXHOCTH 00CTIeI0OBaHNUs HEKOTOPOW KaTeTOPUH MAIEHTOB, HAIPUMEpP C KIIayCT-
podobueii (00s13HB 3aKPBITHIX MPOCTPAHCTB), C UCKYCCTBEHHBIMH BOJIUTEISIMH PUTMA, KPYITHBIMH
HMMIUIAHTaTaMU U3 METalljIa, KapJUOCTUMYJIATOPAMHU.

e Emie ogqHuM CyIIECTBEHHBIM HEAOCTATKOM JAaHHOM METOIMKHU SIBIISIETCA €€ CTOMMOCTb. B
cpenrem, croumoctb MPT 3 Tteic. py0., npu npoBeneanu MPT ¢ korTpactupoBanuem ot 9 no 10-
11 toIC. pY6. [lomoOHas MeTon McclenoBaHMs JOCTYIEH He BceM cllosiM HaceneHus. Kpome Ttoro,
CYILLIECTBEHHBIM HEJOCTAaTKOM SBJISIETCS TO, YTO B CIy4yae IOJOMKH PEMOHT TAaKOro ammapara Tpe-
OyeT OonbmMX (PMHAHCOBBIX 3aTPAT U MOCTABKM JETajlel OT MPOU3BOAMTENS, KaK MPAaBUIIO, UHO-
cTpaHHoro. [2]

Cytb AIMP-Tomorpaduu 3aximouyaercs B ToM, yTo IMP HazbiBaeTcs BHIOOPOUHOE MOTJIOIIE-
HHUE TEJIOM 4Y€JIOBEKA, KOTOPBIM HAXOAUTCS B MarHUTHOM II0JIE, JIEKTPOMAarHUTHBIX BOJIH, YTO BO3-
MOYHO Oarojapsi HaJM4YHUIO SJep ¢ HEHYJIEBBIM MarHUTHBIM MOMEHTOM. Bo BHeIIHeM MarHUTHOM
10JIe MTPOTOHBI U HEUTPOHBI 3TUX 7P MOJOOHO MaJeHbKHUM MAarHuTaM OpPUEHTHPYIOTCS CTPOro
OIpPENICIIEHHBIM 00pa30M M MEHSIOT CBOE YHEPreTUYECKOe COCTOsHuE. PaccTosiHMe Mexay ITUMHU
YPOBHSIMU 3HEPTUU HACTOJIBKO MaJlo, YTO MEPEXO0JIbI MEXy HUMHU CIIOCOOHO BBI3BAaTh AK€ paguo-
n3ny4yenne. CHadana MpouCcXoauT TOTJIONICHHE PATUOBOIIH, a 3aTeM —| HCITyCKaHHue SApaMu paauo-
BOJIH U MEPEX0]] uX Ha 0ojiee HU3KKE FHEPreTUUECKUE YPOBHHU. DTH MPOLIECCHl MOXKHO 3a(UKCUPO-
BaTh, U3y4as CIEKTPHI MOIJIOMEHUS U U3IYUYEHUS SAep. DTU CHEKTPBI 3aBUCAT, MIPEXKIE BCETO, OT
pa3mepa MarHuTHOro nouis. s nonydenus B IMP-tomorpade npocTpaHCTBEHHOTO N300pakeHus,
HET HEOOXOAMMOCTH B MEXaHMYECKOM CKaHMpPOBAaHUU. JlJI1 3TOr0 M3MEHSETCsS HalpsKEHHOCTb
MarHUTHOTO TOJISl B Pa3HbIX TOUYKAX, IPU 3TOM U3MEHsIS 4acTOTy (AJIuHY BOJNHBI). Eciau 3HaTh Benu-
YUHY HAIPSHKEHHOCTH I10JI B OTOM TOYKE, TO MOKHO TOYHO CBSI3aTh C HEM IPUHUMAEMBIN U IIepe-
naBaeMblil paguocursan. CooTBETCTBEHHO, OJaroapsi CO31aHUI0 HEOJHOPOIHOIO MAarHUTHOIO T10-
Js1 MO’XKHO HAcTpauBaTh aHTEHHY Ha TOYHO OINpPE/IETeHHBIH y4acTOK TKaHW WM opraHa 0e3 ee Me-
XaHMYECKOTO IEPEMELICHNS U CHUMATh MIOKA3aHMs C OTUX TOYEK.
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Crenyromum 3TanoM sBisieTcs 00paboTka MH(OpMAIMK OT BCEX TOYEK, MOABEPIIIMXCS
CKaHUPOBaHUIO, U (hopMupoBaHHE H300paxeHus. B pesynbrare KOMIBIOTEpPHOW 0OpabOTKH WH-
(hopmanmu mosyyaroTcst H300paKeHUsI OPTaHOB U CHCTEM B pa3pe3ax, COCYIUCTBIX CTPYKTYp B pa3-
JUYHBIX TIOCKOCTSX, (POPMUPYIOTCS TPEXMEPHbIE KOHCTPYKIIMM OPraHOB U TKaHEH ¢ BBICOKOM pa3-
peraroIiel CnocoOHOCTRIO. [3]

Ha cerognsmHuii 1eHb MOSBIAIOTCS HOBBIE, BCe OoJiee yCOBEPIIEHCTBOBAHHBIE METOJbI
MPT. OgauM U3 TakuX SBISETCS: MYJIbTUCIHpAIbHAS KOMIBIOTEpHAs ToMorpadus. MynbTUCTIH-
panbHblil KoMOboTepHBIN ToMorpad (MCKT), umeromuii 1Ba KICTOUHUKA PEHTIT€HOBCKOTO M3ITyye-
HUSI, 5TO HOBBIN BHJI KOMIIBIOTEPHON TOMOTpa(uH, MO3BOJSIONIMNA TPOBOJAUTH UCCIIECAOBAHUS C BbI-
COKOH CKOPOCTBIO M OOJIBIIMM IPOCTPAHCTBEHHBIM paspemieHueM (10 0,5 MM) MEIKUX U HaXoAs-
IIMXCSl B IBM)KEHUU CTPYKTyp. Hampumep, KOpoHapHBIX apTepuu. ITOT METOJ MO3BOJISIET OBICTPO
OLIEHUTh COCTOSHME KOPOHApHBIX apTepuil MalueHTa ¢ Pa3IMYHbIMHU 3a00J€BaHUSAMHU CEPICUHO-
COCYAMCTOM CHUCTEMBI, MIOCJIE ONEpaluil Ha COCYAax CEpALA, C BBIIBICHUEM YPOBHS U CTENEHU CY-
KEeHHUs MpocBeTa cocy1oB. KauecTBo nmomyyaeMbIx H300pakeHUI MPU 3TOM HE 3aBUCHUT OT YaCTOThI
COKpalieHuil cepaua. B cBs3u ¢ 3Tum, He TpedyeTcs JOMOTHUTEIBHO MPUHUMATH JIEKAPCTBEHHBIE
npernaparsl Ipy MOArOTOBKE K McciaeoBaHui0. MccnenoBanue BBINOIHACTCS ¢ BBEICHUEM HEMOHO-
TE€HHOI'0 KOHTPAaCTHOT'O BELECTBA, COACPKALIETO MO, B BEHY.

Metoa MyJabTHCIIUPATIbHON KOMIBIOTEPHON TOMOIrpaduu NMPakTUYECKH HE UMEET NMPOTHUBO-
NoKa3aHuM. ENMHCTBEHHBIM OIpaHUYEHUEM SIBJIIETCS HAIMYUE AJJIEPTUM Ha KOHTPACTHbBIE Ipera-
partsbl, cojeprKalue Hoa.

[IpenmymiecTBa MyJIbTHCIIMPATIBHBIX TOMOTPadOB:

® YIy4IIMJIOCh BPEMEHHOE Pa3pellIeHHE;

® YBEIMYMBAETCS CKOPOCTh CKAHUPOBAHUS;

® YIy4IIMJIOCh KOHTPACTHOE Pa3pelICHuE;

® yBEJIMYCHHE OTHOLICHUS CUTHAI/IIYM;

e (QoJibIIas 30Ha AaHATOMUUYECKOTO MOKPBITHS;

e yYMEHbBIIWIACH JIyueBas Harpy3Ka Ha MaleHTa.

YMeHbllIeHHEe BPEMEHU NPOLIEYphl COKpAIIaeT HEOOXOUMOCTh HaXOAUTHCSA B OJJHOM II0OJIO-
KEHUH JUIUTEIbHOE BPEMS M HAJOJr0 33J€p’KUBATh JbIXaHWE, YTO BAXHO NPU HAIUYMU OOJIEBBIX
OLIYIICHUH Yy MAaIMeHTa, MAIMEHTOB C OTPAaHNYEHHBIMUA BO3MOXXHOCTSIMH, TTAIMIEHTOB C KJIaycTpodo-
Oueii. JIyueBas Harpyska menbliie Ha 30 1O cpaBHEHHIO ¢ OOBIYHOM cIIMpabHON ToMorpadueil. [4]

[Mocnennue m3zo0pereHust B 00JIacTH SAEPHO-MarHUTHOTO PE30HAHCA, BKIIFOYAsi HOBBIE Me-
TOJIbl TOJIy4YEHUS] U300pakeHu, yOeIuTeIbHO CBUIETENBCTBYIOT O TOM, YTO BO3MOXHOCTH UMEIOT
IIMPOKHE TpaHMIbl. 3HaYUTENbHbIE MpeumytiecTBa AMP-uHTpockonuH, KOTOpble OYIyT BBICOKO
OLIEHEHBI JIIOABMH M KOTOPBIE ceiiuac SBIJIAIOTCS MOIIHBIM CTUMYJIOM JJIsl €€ CTPEMUTENIBHOTO pa3-
BUTHUS U IIUPOKOIO NPUMEHEHUS B MEIUIIMHE, 3aKII0YAIOTCSl B HAHECEHUU HE3HAYUTEIBHOIO Bpeaa
3JI0POBBIO YEJIOBEKA, KOTOPBIN CBONCTBEHEH 3TOMY HOBOMY METOLY.
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