3JJAHUA
NMPAKTHYEeCKOro Typa peruoHajbHoro rana XXXIX Beepoccuiickoi
OJIMMIIMA/IbI HIKOJILHUKOB 10 OMoJioruu. 2022 -23 yu. roa. 10 kaace
Bapuanr 1

OU3NOJIOTUA YEJTOBEKA U ’)KUBOTHBbIX (MakcumyMm 50 6a/1510B)

Meton MarHuTHO-pe3oHaHcHOM ToMorpagpuu (MPT) ocHoBaH Ha U3MEpEeHUH
3JIEKTPOMArHUTHOI'O OTKJIMKA aTOMHBIX AJIep BOJOPOAA, BO3HUKAIOIIETO B OTBET HA BO30YXK/AE€HUE
UX ONPEICICHHBIM PaJU0YaCTOTHBIM UMITYJIbCOM.

B Ttene yenoBeka npucyTrcTByeT OOJIBIIOE KOJIMYECTBO aTroMOB Bojopoja. Ilpu Bpamenuu
aTOMHBIX sJep BOIOPOAA (1H) B TKaHAX CO3JAIOTCS KPOILICYHbIE MArHUTHBIE IIOJIsI, KOTOPbIE
OPHUEHTHUPOBAHbI B IIPOU3BOJIBHOM ITOPSIIKE
(Pucynok la). Eciu momecTuTh dYeaoBeKa

BO BHENIHEE MArHUTHOE TMOJE,  TO T = a’\,,\
MAarHMTHBIC OCH NPOTOHOB BBICTPAMBAIOTCS g P ;\ ‘ N %’ &
B0k 3TOro moisi (Pucynok 10). MmenHo e Vier UV )

Tak Ha sapa  BOAOpoJa  JIEHCTBYET
IIOCTOSIHHOE MAarHUTHOE II0JIe, KOTOpOe
UCHOJB3YIOT B ammaparax [yl MarHUTHO
pe30HaHCHOM ToMorpaduu.

Pucynox 1. Opuenmayus macnumnuvix oceti
yacmuy npu Omcymcmeuu 6HeulHe20 no.s
(@) u 6o enewnem macnummom none (6)
HanpsiceHHocmbio B.

[Ipy mnomaye paaMOYaCTOTHOIO MMITYJIbCA HAaMarHMYEHHOCTb 4YacTHUIl MEHSET CBOE
HaIpaBJICHUE, M OHM IEPEXOAAT B BBICOKOIHEPreTHYECKoe cocrosiHue. llpum BbIKIIOYEHUH
paZvovYacTOTHOIO  UMIyJbCa  YacTHIbl  BO3BpPALAIOTCS B  COCTOSHUE DPAaBHOBECUS U
BOCCTaHABJIMBAIOT CBOE HMCXOJHOE pAacCIOOKEHHE B MAarHUTHOM Imojie ToMorpada. Bpewms, B
T€YEHHE KOTOPOrO YaCTHIbl BO3BpALIAIOTCS K MCXOJHOMY OSHEPreTHYeCKOMY COCTOSIHHIO,
Ha3bIBAETCSI BDEMEHEM PENIAKCALUN U OTJIMYAETCS Y Pa3HBIX THUIIOB TKAHU. DTH pa3ivyusl CBSI3aHBI C
pa3HOIl HACHIIIEHHOCThIO TKaHEW BOJOPOJOM U C TEM, KaK MEHSIOTCSI MarHUTHBIE CBOMCTBa
IIPOTOHOB B OKPY>KEHHUH Pa3HbIX aTOMOB U MOJIEKYI.

JInst Ka)K 101 TKaHU MOKHO OMPEICNIUTh J1Ba BPEMEHH PEIAKCALINU:

T1 — Bpems, 3a KOTOpOE YaCTHIIBI BO3BPAIAIOTCSA B COCTOSIHUE PAaBHOBECUS M BOCCTaHABIMBAIOT
CBOI0 HAMarHWY€HHOCTh; OTpakaeT B3aWMOJEWUCTBHE TMPOTOHOB C COCEIHUMHU aTOMaMH,
MOJIEKYJIaMH 1 NOHAMY;
T2 — Bpemsi, 3a KOTOpO€ MHPOTOHBI OTJAIOT SHEPIUI0; OTPaKaeT B3aUMOJICHCTBUE IMPOTOHOB C
COCEHUMH IPOTOHAMHU.

ANTOpUTMBI KOMIBIOTEPHBIX MPOTPAMM AHAJIM3UPYIOT ATH CUTHAJIBI U TPOU3BOIST
JeTalu3UpOBaHHbIE aHAaTOMHUYECKHe H300paxkeHus. OTHOCHUTENbHAs WHTEHCUBHOCTh CHUTHala
(stpkocth) TKaHel Ha MPT uzobpaxenuu onpenensercs BpemeneM penaxcaruu (T1 u T2).

3aganue 1 (10 6amnoB). OcHOBBIBasICh Ha MeXaHH3Max, JIeKanmx B ocHoBe MPT, zamomHuTe
Tabnuiry B MaTpuile OTBETOB.

3ananue 2 (10 6anaaoB). Vcnonesys asa MPT nzo0paxenus (T1 u T2-B3BemeHHbIe H300paKeHUS
Ha PHCYHKE 2), CPaBHUTE WHTEHCHBHOCTh CHTHAJIA, MMOJIy4aeMOTO OT Pa3HBIX TKaHEW W CTPYKTYD.
3anonnuTe Tabnuiy B MaTpuue 0TBeTOB.



Pucynox 2. Tl-836euennoe uzobpasicenue (cnesa) u T2-636euennoe usobpasxicenue (cnpasa,).

Bapanue 3 (30 6amnoB). Meron MPT mIHpOKO NMPUMEHSETCS B HEBPOJOTHH, TaK Kak
IIO3BOJISIET C BBHICOKOW TOYHOCTBIO BU3YaJIM3UPOBATh CTPYKTYphI FOJIOBHOTO M COMHHOTO Mo3ra. C
€ro IOMOIIBI0 YJacTCS BBIABUTH JIOKAIM3ALMIO OTEKOB, IMOBPEXKIECHUN W OIYXOJEH MO3ra,
Pa3pbIBOB COCY/JOB, MATOJIOTMYECKHE U3MEHEHHUS Pa3IMUHBIX 00JIACTEH.

Ha pucynke 3 mnpeacrasnenst MPT  u3o0pakeHMs NaUMEHTOB C  Pa3IMYHBIMU
[IATOJIOTUYECKUMHU U3MEHEHHUsMU Mosra. Cpeaum HUX €CTh MAalMEHThl CO  CIEAYIOLMMHU
3200JIeBaHUSAMU:

e bokoBoif  amuoTpopuueckui  CKIepo3 — Iporpeccupyroiiee HelpojaereHepaTuBHOE
3a0oJeBaHue, MPH KOTOPOM IMPOUCXOANUT MOPAKEHUE JBUTATEILHBIX HEUPOHOB.

e bonesnp Anblreiimepa — HeiiposierenepatuBHoe 3a0o0JieBaHME, XapaKTepu3yoleecs MnoTepeit
HEHPOHOB M CHHANTHYECKUX CBA3€M B KOPE TOJOBHOIO MO3ra M  OIPEIEICHHBIX
CyOKOpTHUKaJIbHBIX 00JacTsX. ['nbenb KIeTOK MPUBOIUT K BhIPAXKEHHON aTpo(uu MOpaxeHHBIX
Y4acCTKOB.

e bonesns [lapkuHcoHa — HelipogereHepaTuBHoOe 3a00JIeBaHUE, CBSI3aHHOE C TMOEIbI0 HEWPOHOB
YEpHOU CyOCTaHIINM.

e ['emopparnueckuii HMHCYJIBT — KPOBOM3JIMSHHE B MO3T, CBSI3aHHOE C Pa3pblBOM OIHOIO U3
COCY/IOB I'OJIOBHOT'O MO3Ta.

e [nmobmacToMa — HanboJee YacTo BCTpeUaroIiasics 3710KkauecTBeHHas (hopMa OIyXoJid MO3ra.

e PaccesHHBIN ckiepo3 — XpoHHMUECKOe 3a0oyieBaHHME, HPU KOTOPOM IOpa)kaeTcsi MHUEIMHOBas
000J104Ka MTPOBOJHUKOB IT'OJIOBHOTO U CIIMHHOI'O MO3Ta.

Onpenenure, NOposBIEHUE Kakoro 3a00eBaHMsS  WIUIIOCTPUPYET — KaXIbll U3
npencraieHHblx MPT-cHuMmkoB. ITloctapaiiteck omnmpenenuTh JOKaJU3alUI0 MOBPEXKACH HbIX
CTPYKTYp, TMpEANONOKUTe, KaK OHM OyIyT BBIVISIAETh HA THUCTOJIOTMYECKUX — Cpe3ax
(rucronormueckue npemnapatsl [-VI). Tlpennonoxure, kakue OMOXMMHUYECKUE U TOBEICHYECKHUE
M3MEeHEeHMs OyyT XapaKTepHBbI JJIs JaHHbIX NanreHToB. OTBeThl 3aHecuTe B MaTpHIly OTBETOB.



npasas _ Pucynok 3. MPT
CTOpPOHa N 6
7 _ U300padICEHUsL NAYUECHIMOE
/f : : C PaIUYHbIMU
namono2uYeckuMU
UBMEHEHUAMU MO324.

IManuenr A

IHanuenr b

IManuent B

IMamuent I’

PN CTOpOHa
4 4r\ \




IManuent /1

IHanuent E

IIpenapar I:



L4 3
£y ® o
WY

8 aia);’)'

-\iiz"{f\y'

&
.'(.
R
e
Ly

$
¥
LD
3
o o

L
RS B el
;%\1:& b W2 “ﬁ’s

e .

; k ’ !’i’; LRT
V1 e ™ g
FRS = Yy




IIpenapat V

IIpenapar VI




HIudp HNTOI'OBAS OLIEHKA

JIMCT OTBETOB
HA 31aHUA NPAKTHYEeCKOro Typa peruoHajbHoro stana XXXIX Beepoccuiickoit
OJIMMIIMA/IbI IKOJBLHUKOB 10 OnoJiornu. 2022-23 yy. roa. 10 kiace
Bapuanr 1

OU3UOJIOTI'US YEJOBEKA U " KUBOTHbBIX (Makcumym 50 6asiioB)

3ananme 1 (10 6ansos). [IporuBonokaszanus npu MPT.

[Tpu npoBenennn MPT nccrienoBanus CymecTByeT psiai NPOTUBONOKa3zaHui. Hamummre B Tabmuie
«za» B Tex ciydasx, korna MPT-ckanupoBanue nenats MoxHO. Hanmmmmure «HeT» B TeX ciydasx,
korjga MPT-ckaHupoBaHue JEaTh HEJIb34.

1. ycTaHOBJIEHHBIH KapIUOCTHUMYIISTOP

2. DIIEKTPOHHBIC UMIIAHTATHI CPEIHET0 yXa

3. mapamuy

4. xmayctpodobus

5. Hajgu4Me Kapueca

6. HajuyMe KeNTOW TaTYUPOBKHU, CJIEJIaHHOU
KYPKYMOM

7. HamuuMe YEepHOW TaTYUPOBKH, CJIIEIAHHON
Caxen

8. OKpacka BOJIOC MEPEKHCHIO0 BOJOPOIA

9. OCKOJIOK CHapsija, IyJis B IOJOCTH Yeperna

10. uHCynMHOBas momma

3ananue 2 (10 6annoB). UutencuBHocTh curnajia Ha MPT u3oopaxenusx.

OnuimMre MHTEHCUBHOCTbh CUTHAJIA, IOJIY4YaeMOIO OT pa3HbIX TKaHEW U CTPyKTyp. I Kaxzmoro
MPT wu3o0paxeHuss Ha pHUCYHKE 2 cocTaBbTe cBoe onucanue. [Ipu onucanum rpagauuii
MHTEHCUBHOCTH (SIPKOCTH) UcTob3yiiTe nudpsl ot 1 10 5, rae:

1 2 3 4 3)
MPT wu3odpaskenue JIukBop Begoe Cepoe MoakokHbII Bo3ayx
BeIIECTBO BeILIeCTBO KU
T1 (cneBa)
T2 (cnpaga)




3ananme 3 (30 6amnoB). MPT u3oOpaxeHuss ¥ ruCTOJOTMYECKHEe TpPenaparbl NANUEHTOB C
PA3JIMYHBIMHU NMATOJOTHYECKMMH H3MEHEHHSAMH MO3ra.

3anonHuTe TaOJIMIy, MCIOJB3YS YHCIOBBIE KOABI U M300pakeHUs, MpuBeleHHbIC B3axanuu. B
KKIYI0 SYEUKY BHOCUTE TOJIBKO OJIMH YMCIOBOM MJIM OYKBEHHBIN KOJI.

Maouent | JImarno3s (1-6) | Cumnromsl (7-12) | I'ucrosiornyeckuii | buoxumuueckue
(16a/w1) (16aw1) npenapar (1-VI) n3meHenust (A-F)
(2 6aana) (10a5101)

sal)=Niaulivelicplie-s

Konapl 1y151 3anojiHeHHus TA0JIHMILI:

JAmnarnos:
1 — bokoBo# aMHOTPOPUIECKUN CKIEPO3
2 — bone3np Anbrreiimepa
3 — bonesns [lapkuHcoHa
4 — 'eMopparuyeckuii MHCYJIbT
5 — I'nmno6nacroma
6 — PaccestHHBII CKIIepO3
CumnromMaTuka:
7 — Adazus (y npaBim)
8 — JIpoxkaHne KOHEYHOCTEH, OrpaHuYeHHE CKOPOCTU M 00beMaIBUKEHUIA, CKOBAHHOCTD,
CBSI3aHHAS C MOBBIIIEHHBIM TOHYCOM MBIIII]
9 — HapymuieHnue namsiTé Ha TEKYIIKUE COOBITHS, HEBHUMATEIbHOCTh, HAPYIICHUE OPUEHTAIIUU BO
BPEMEHH U B IIPOCTPAHCTBE
10 — [NomepryuBaHus MBIIIII JIEBOH CTOPOHBI Tela U MOJIOBUHBI JIHIIA
11 — PaccTpoilcTBO 4yBCTBUTENBHOCTH, MTOKAIBIBAHUE U OHEMEHHE B PA3IMUHBIX YaCTsIX Teja,
CHI)KEHHE MBILIEYHOM CUIIBI B KOHEYHOCTSX, TOJIOBOKPYKEHHE
12 — CnabocTh, aTpodusi MBIIII, pECITUPATOPHBIC PACCTPONUCTBA, MMATOJIOTHYECKUE PE(IICKCHI,
HapylIEHUs PEYU U TIIOTAHMS
Buoxumuyeckue mapkepsbl:
A — Haxonnenue GeTa-aMUJIOMAHOTO NENTHIA U Tay-OeKa
B — BrisiBiieH#e 0JIMTroKI0HAIEHOTO UMMYHOTIIOOYTMHA IgG B TUKBOpE
C — IloBblieHne ypoBHS KpeaTHH()OCPOKHUHA3BI, KpeaTHHUHA U MOYEBUHBI
D — Bricokue 3HaueHus MHAEKca IponndepaTUBHON akTUBHOCTH K+67, OoTpakarouiero 010
AKTHBHO JEJISIINUXCS KIETOK
E — CHmxeHre ypoBHSI TUPO3UHTUAPOKCUIA3bl B Oa3albHBIX TAHIIMSIX, HAKOIIJIEHUE alb(a
CHUHYKJIEMHA
F — Dputpoxpomusi JIMKBOpA, CHUKEHNE TEMATOKPUTA, JIEHKOIIUTO3



