3JJAHUA
NMPAKTHYeCKOro Typa peruoHajbHoro 3rana XXXIX Beepoccuiickoit
OJIMMIIMA/IbI IKOJLHUKOB 10 OnoJioruu. 2022 -23 yu. roa. 10 kiacc
Bapuanr 1

OU3NOJIOTIUAYEJTOBEKA U ’KUBOTHBIX (Mmakcumym 50 6a1710B)

Metonq MarHuTHoO-pe3oHaHcHOH Tomorpapuu (MPT) ocHOoBaH Ha U3MEpEHHUH
3JIEKTPOMArHUTHOI'O OTKJIMKA aTOMHBIX siIEp BOJOPOJa, BOSHUKAIOLIETO B OTBET Ha BO30YXICHHE
UX OIIPENEICHHBIM PAaIMOYACTOTHBIM HMITYJIBCOM.

B Tene yenoBeka mpuCyTCTBYET 0OJBIIOE KOJIMYECTBO aTOMOB Bojopoja. IIpu BparieHuu
aTOMHBIX sJep BOIOPOAA (1H) B TKAaHAX CO3JAKOTCS KPOILIEYHBIE MAarHUTHBIE IIOJIsI, KOTOPbIE
OPHUEHTHUPOBAHBI B IIPOU3BOJIBHOM IOPSJIKE
(Pucynok la). Eciu moMecTHTh YejaoBeKa

BO BHCIIHEE MAarHHUTHOE IOJIE, TO P a’\,,\
MarHUTHBIC OCH POTOHOB BHICTPAaHBAITCA g it ;\ ‘ D >
BI0Jb 3Toro mnons (Pucynok 16). MmenHo e T ¥ e ¥ N F

TaK Ha sOpa  BOXOpPOAA  JEHCTBYeT
IOCTOSHHOE MAarHUTHOE II0Je, KOTOpoe
UCIIOJIB3YIOT B ammaparax Jyuisi MarHHTHO-
PEe30HAaHCHOM TOMOTpaduu.

Pucynox 1. Opuenmayua macHumuuix oceti
yacmuy npu Omcymcmeuu 6HeulHe20 no.is
(@) u 60 enewmnem macnumnom none (0)
HanpsiceHHocmbio B.

[Ipy mnomaye paaMOYACTOTHOIO MMIYJIbCAa HAaMarHMYEHHOCTb 4YacTHUIl MEHSET CBOE
HaIpaBJICHUE, M OHM IEPEXOAAT B BBICOKOIHEPreTHMYECKOe cocTosHue. llpu BbIKIIOUEHUHN
paAMoOvYacTOTHOIO  UMIYJbCa YacTHIbl  BO3BPALLAIOTCA B COCTOSHME  PABHOBECHS U
BOCCTaHABJIMBAIOT CBOE HCXOJHOE pAcCIOIOKEHHE B MarHuTHOM Imojie ToMorpada. Bpewms, B
T€YEHHE KOTOPOrO YaCTHIbl BO3BPAIIAIOTCS K HCXOJHOMY DSHEPIeTUYECKOMY COCTOSHUIO,
HA3bIBAETCSI BPEMEHEM PEJIAKCALIMM M OTJIMYAETCS Y Pa3HBIX THUIIOB TKAHU. DTH PA3JIMYMS CBA3aHbI C
pa3HOIl HACHIIIEHHOCTbIO TKaHEW BOJOPOJOM M C TEM, KaK MEHSIIOTCSI MarHUTHbIE CBOICTBa
IIPOTOHOB B OKPYKE€HUH PA3HBIX aTOMOB U MOJIEKYJI.

Jnst Kak10M TKaHU MOYKHO OIPEJIETUTD 1Ba BPEMEHU PEIAKCALINU:

T1 — Bpems, 3a KOTOpOE YaCTHIIBI BO3BPAIAIOTCSA B COCTOSIHUE PAaBHOBECUS M BOCCTaHABIMBAIOT
CBOI0 HAMarHWYEHHOCTh; OTpakaeT B3aWMOJEHUCTBHE TMPOTOHOB C COCEJHUMH aTOMaMH,
MOJIEKYJIaMH ¥ HOHAMU;
T2 — Bpemsi, 3a KOTOpO€ MHPOTOHBI OTJAIOT SHEPTUIO; OTPaKaeT B3aUMOJIEHCTBUE IPOTOHOB C
COCEHUMH IPOTOHAMHU.

ANTOpUTMBI KOMIBIOTEPHBIX MPOTpaMM aHAJIM3UPYIOT ATH CHUTHAJIBI M IPOU3BOJAT
JeTaIu3UpOBaHHbIE aHAaTOMHUYECKHe H300paxeHus. OTHOCHUTENbHAs WHTEHCUBHOCTh CHUTHAJA
(sipkocth) Tkanel Ha MPT uzoOpakenuu onpenensercsa BpeMeneM penakcauuu (T1 u T2).

3aganue 1 (10 6amnoB). OCHOBBIBasICh HA MEXaHHM3Max, JeKamux B ocHoBe MPT, 3amomHuTe
Tabnuiry B MaTpuile 0OTBeTOB.

3ananue 2 (10 6anaaoB). Vcnonesys asa MPT uzobpaxenus (T1 u T2B3BemeHHbIe H300paKeHUS
Ha PUCYHKE 2), CpaBHHUTE WHTEHCHBHOCTH CHTHAJIA, ITOJIy4aeMOTO OT Pa3HBIX TKaHEW W CTPYKTYD.
3anonxuTe TabMIy B MaTpuue 0TBeTOB.



Pucynox 2. T1-636euennoe uzobpasicenue (cnesa) u T2-636euiennoe usobpasxicenue (cnpasa).

Bapanue 3 (30 6amnoB). Meron MPT mIHMpOKO MPUMEHSETCS B HEBPOJIOTHH, TaK Kak
MIO3BOJISIET C BBICOKOM TOYHOCTHIO BU3YAIM3UPOBATH CTPYKTYphI TOJIOBHOTO M COIMHHOTO Mo3ra. C
€ro IOMOUIbI0 YNAETCA BBIABUTH JIOKAIM3ALMIO OTEKOB, IIOBPEXIECHUN M OIyXOJed MO3ra,
Pa3pBIBOB COCYAOB, MATOJOTHYECKUE M3MEHEHHUS Pa3IMYHBIX 00JIACTEH.

Ha pucynke 3 mnpenctaBnensi MPT wu3o0pakeHus MalMEHTOB C  pa3IUYHBIMU
[ATOJIOTUYECKUMHU U3MEHEeHusMU Mosra. Cpeau HHMX €CTh MALMEHThl CO  CIEAYIOLUMU
3200JIeBaHUSAMU:

e bokoBoif amHOTpodHUuUecKUi CKJIepo3 — Iporpeccupyroiiee  HeHpoaereHepaTuBHOE
3a0oJeBaHue, P KOTOPOM IPOUCXOIUT TOPAKEHHUE TBUTATEIbHBIX HEHPOHOB.

e bone3np Anblureiimepa — HeiiposnerenepatuBHoe 3a0o0JjieBaHME, XapaKTepH3ylolleecs MmoTepeit
HEHPOHOB M CHHANTUYECKMX CBA3€H B KOPE TOJOBHOIO MO3ra U OINpPEAE CHHBIX
CyOKOpTHUKaJIbHBIX 00JacTsX. ' mOenp KiIeTOK MPUBOIUT K BBIPAXKEHHOM aTpoduu mopax eHHbIX
Y4acCTKOB.

e bonesns [lapkuHcoHa — HelipoaereHepaTuBHOe 3a00JIeBaHUE, CBSI3aHHOE C TMOENIbI0 HEHPOHOB
YEpHOU CYOCTaHIIUH .

e ['emopparudeckuii MHCYJIbT — KPOBOM3IMSHHE B MO3L, CBSI3aHHOE C DPa3pblBOM OIHOIO U3
COCYZIOB T'OJIOBHOT'O MO3Ta.

e [nmobmacToMa — HanboJIee 4YacTO BCTpEYaroIascs 3J0KauecTBEHHas (hopMa OIyXoJId MO3Ta.

e PaccesHHBII ckiIepo3 — XpOHHMUYECKOE 3a00JeBaHUE, MPU KOTOPOM MOPAKAaeTCs MHUEIMHOBas
000J104Ka MPOBOJHUKOB IT'OJIOBHOTO U CIIMHHOI'O MO3Ta.

Onpenenure, NOpoOsBIEHUE  Kakoro  3a0o0JieBaHUS  WUIIOCTPUPYET — KaXKIbl U3
npencraieHHblx MPT-cHuMmkoB. Iloctapaiiteck ompenenuTh JOKaJIW3alUI0 HMOBPEXKICHHBIX
CTPYKTYp, TMpEANOJIOKUTe, KaK OHM OyqyT BBIVIANETh HA TUCTOJOTMYECKHX Cpe3ax
(rucronormueckue npenaparsl FVI). Tlpennonoxure, kakne OMOXMMHYECKHE W TOBEICHYECKHUE
M3MEHEHMs OyIyT XapaKTepHbI I TaHHBIX ManueHToR OTBeThl 3aHecuTe B MaTpHIly OTBETOB.



npasas _ Pucynok 3. MPT
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HIudp HNTOI'OBAS OLIEHKA

JIMCT OTBETOB
HA 31aHUA NPAKTHYECKOro Typa peruoHajbHoro 3rana XXXIX Beepoccniickoi
OJIMMIIMA/IbI IKOJBLHUKOB 10 OnoJioruu. 2022-23 yy4. roa. 10 kiaace
Bapuanr 1

OU3UOJIOI'US YEJOBEKA U )KUBOTHBIX (Makcumym 50 6a1510B )

3ananme 1 (10 6a/noB). [IporuBonokazanust npu MPT.

[Tpu npoBenennn MPT nccrienoBanus CylmecTByeT psia MpoTHBOIIOKa3zanuid. Hamummure B Tabnuue
«a» B Tex ciydasx, korga MPT-ckanupoBanue nenats MoxHO. Hanmmmmre «HEeT » B TeX ciydasx,
korjga MPT-ckaHMpOBaHUE 1€J1aTh HEJIb3S .

1. ycTaHOBJIECHHBIH KapAHUOCTUMYISTOP

2. DJIEKTPOHHBIE UMIUIAHTAThI CPEIHETO yXa

3. mapamuy

4. xmayctpodobus

5. HaJu4He Kapueca

6. HajM4yMe JKeJTOW TaTyUPOBKH, CHAEIaHHOM
KYPKYMOM

/. HamuuMe YEepHOM TaTyWpPOBKH, CJEJIAHHOU
Caxen

8. OKpacka BOJIOC MEPEKHChI0 BOJIOPOJIA

9. OCKOJIOK CHapsija, IyJis B MIOJIOCTU Yepena

10. mHCYynMHOBas MoMIIa

3ananue 2 (10 6anoB). UnTencuBHocTh curnaia Ha MPT uzo0paskenusix.

OnuimMre NHTEHCUBHOCTh CHUTHAJIA, MOJIY4YaeMOIO OT PasHbIX TKaHEH M CTPYKTyp. s Kaxkaoro
MPT wuzob0paxeHuss Ha pUCYHKE 2 cocTaBbTe cBoe onucanue. IIpu onucanum rpanauuit
MHTEHCUBHOCTH (SIPKOCTH) UCHOIB3YHTE IIUPpHI OT 1 10 5, rie:

1 2 3 4 3)
MPT u3obpaxenue JIukBop Begoe Cepoe MoakokHbII Bo3ayx
BeIIECTBO BeILIeCTBO KU
T1 (caeBa)
T2 (cnpaga)




3ananue 3 (30 0a/u1oB). MPT m300pakeHusi M rUCTOJIOTMYECKHEe TpPeNnaparbl NANUEHTOB C
PA3JIMYHBIMHU NATOJOTHYEeCKUMHU U3MEHEHUSIMU MO3ra.

3anonHuTe TaONHIly, UCIIONb3ysd YHMCIOBBIE KOJbI U HW300pa)KeHUs, MpUBeAeHHbIE B 3axanuu. B
KKy SYEHKy BHOCUTE TOJIBKO OJMH YMCIOBOW MJIM OYKBEHHBIN KOJI.

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

sal)=Niaulivelicplie-s

Konanl 7151 3anmojiHeHus TA0JINILI:

JAmnarnos:
1 — bokoBo# aMHOTPOPUIECKUN CKIEPO3
2 — bone3Hp Anblreiimepa
3 — bonesnp [lapkuHcoHa
4 — 'eMopparuyeckuii MHCYJIbT
5 — I'nmno6nacroma
6 — PaccestHHBII CKIIepO3
CumnromMaTuka:
7 — Adazus (y npaBim)
8 — JlpokaHne KOHEUHOCTEH, OTpaHUUYEHUE CKOPOCTH U 00beMa IBUKEHHM, CKOBAHHOCTb,
CBSI3aHHAs C MOBBIIICHHBIM TOHYCOM MBIIIIII
9 — HapyuieHue naMsatu Ha TeKyliue coObITHs, HEBHUMATEIbHOCTh, HAPYIIEHUE OPUEHTAIIUU BO
BPEMEHHU U B IIPOCTPAHCTBE
10 — IMonepruBaHus MBIIII] JEBOW CTOPOHBI TEJIa M MOJOBUHBI JIUIA
11 — PaccTpoilcTBO UyBCTBUTENbH OCTH, IIOKAJILIBAHHE 1 OHEMEHUE B PA3IMYHBIX YaCTsIX Teja,
CHUKEHHUE MBILIEYHOU CHIIBI B KOHEYHOCTSIX, TOJIOBOKPYKEHHUE
12 — CnabocTh, aTpodusi MBIIII, pECITUPATOPHBIC PACCTPONUCTBA, MMATOJIOTHYECKUE PE(IICKCHI,
HapyLIECHUS PeYU U TIOTaHUS
BuoxuMuyeckue Mapkepsbl:
A — Hakomnnenne 6eta-aMUIOUTHOTO TIETITH/IA U Tay -OeNka
B — BrisiBiienue onurokiioHabHOro uMMyHoro0yiuna IgG B nukBope
C — IoBeimenue ypoBHs KpeatuH(pochoKrnHa3bl, KpeaTUHUHA U MOYEBHHBI
D — Bricokue 3HaueHus: nHaeKca npoiaudeparnBHoil aktuBHOCTH Ki-67, oTpaxaromiero 10110
AKTHBHO JEJISIINUXCS KIETOK
E — CHuxeHre ypoBHS THPO3UHTHIPOKCHIIA3hl B 0a3aJIbHBIX FAHTJIUAX, HAKOIJIEHHE ab(a-
CHUHYKJIEMHA
F — Dputpoxpomus JIMKBOpa, CHIKEHUE TEMATOKPHUTA, JTICHKOIIUTO3



