3JJAHUA
NMPAKTHYeCKOro Typa peruoHajbHoro rana XXXIX Bcepoccuiickoi
OJIMMIIMAbI HIKOJbHUKOB 10 OMoJioruu. 2022-23 y4. roa. 10 kaace
Bapuanr 1

OU3NOJIOTUA YEJIOBEKA U ’KUBOTHbBIX (MakcumyMm 50 6aJ1;10B)

Metonq MarHuTHoO-pe3oHaHcHod ToMmorpagpum (MPT) ocHoBaH Ha U3MeEpeHUH
3JIEKTPOMArHUTHOI'O OTKJIMKA aTOMHBIX SIep BOJOPOJa, BOSHUKAIOLIETO B OTBET Ha BO30YyKACHUE
UX ONPEIEIICHHBIM PaJu04acTOTHBIM UMITYJIBCOM.

B Ttene yenoBeka MpHCYTCTBYET OOJBIIOE KOJIMYECTBO aTOMOB Bojopoja. IIpu BpameHuu
aTOMHBIX sJep BOIOPOAA (1H) B TKAaHAX CO3JAKOTCS KPOILIEYHBIE MAarHUTHBIE IIOJIsI, KOTOPbIE
OPHUEHTHUPOBAHBI B IIPOU3BOJIBLHOM IOPSAKE
(Pucynok la). Eciu momecTuTh dYeaoBeKa

BO  BHEIIHEE MArHHUTHOE IONIE, TO P a’\,,\
MarHUTHBIC OCH POTOHOB BHICTPAaHBAITCA g it ;\ ‘ D >
B0 3TOoro mnons (Pucynok 16). MmenHo e T ¥ e ¥ N F

Tak Ha sapa  Bojpopoja  JieiicTByer
IIOCTOSIHHOE MAarHUTHOE II0J€, KOTOpoe
UCHOJB3YIOT B ammaparax Ajds MarHUTHO-
pe30HaHCHOM ToMorpaduu.

Pucynox 1. Opuenmayusa macnumusix oceu
yacmuy npu OmMcymcmeuy GHeuHe20 Nois
(@) u 60 snewnem macnumnom none (6)
HanpsiceHHocmbio B.

[Ipy mnomaye paaMOYACTOTHOIO MMIYJIbCAa HAaMarHMYEHHOCTb 4YacTHUIl MEHSET CBOE
HaIpaBJICHUE, U OHU IIEPEXOAAT B BBICOKOIHEPreTMdeckoe cocTosHue IIpu BBIKIIOYEHUH
paZvovYacTOTHOIO  UMIyJbCa  YacTHIbl  BO3BpPALAIOTCS B  COCTOSHUE DPAaBHOBECUS U
BOCCTaHABJIMBAIOT CBOE HMCXOJHOE pAacIONOKEHHE B MarHuTHOM Imojie ToMorpada. Bpewms, B
T€YEHHE KOTOPOrO YaCTHIbl BO3BpPALIAIOTCS K MCXOJHOMY OSHEPreTUYECKOMY COCTOSHUIO,
HA3bIBAETCS] BPEMEHEM PEJIAKCALIMM U OTJIMYAETCS Y Pa3HbIX TUIIOB TKAHU. DTH Pa3JINyus CBSI3aHBI C
pa3HOIl HACHIIIEHHOCTbIO TKAaHEW BOJOPOJOM M C TEM, KaK MEHSIOTCSI MarHMTHBIE CBOMCTBa
IIPOTOHOB B OKPY>KEHHUHU Pa3HbIX aTOMOB U MOJIEKYI.

Jnst KaXK10M TKaHW MOYKHO OIPEIETUTD JIBa BPDEMEHU PEIAKCALINU:

T1 — Bpems, 3a KOTOpOE YaCTHIIBI BO3BPALIAIOTCA B COCTOSIHUE PABHOBECHS M BOCCTaHABIUBAIOT
CBOI0 HaMarHMYEHHOCTb, OTpakaeT B3aWMOJEWUCTBHE IPOTOHOB C COCEAHHUMH aTOMaMy,
MOJIEKYJIaMH ¥ HOHAMU;
T2 — Bpemsi, 3a KOTOpO€ NHPOTOHBI OTAAIOT HHEPIHI0, OTPaKaeT B3aUMOJEUCTBHE MPOTOHOB C
COCEHUMH IPOTOHAMHU.

ANTOPUTMBI KOMIBIOTEPHBIX MPOTPAMM aHAJIM3UPYIOT ATH CHUTHAJIBI M IPOU3BOIAT
JeTalu3UpOBaHHbIE aHAaTOMHUYECKHe H300paxkeHus. OTHOCHUTENbHAs WHTEHCUBHOCTh CHUTHala
(stpkocth) TKaHel Ha MPT u3o0pakenuu onpenensercsa BpeMmeneM penakcauuu (T1 u T2).

3aganue 1 (10 6annoB). OcHOBBIBasCh Ha MeXaHHW3MaX, JNexamux B ocHoBe MPT, 3amomHuTe
Tabnuiry B MaTpuile 0OTBETOB.

3ananue 2 (10 6anaoB). Vcnonssys nsa MPT uzoopaxenus (T1 u T2-B3BenieHHbIe H300paKeHUS
Ha pUCYHKE 2), CPaBHUTE MHTEHCHBHOCTH CHUTHAJIA, ITOJy4aeMOTO OT Pa3HBIX TKaHEW U CTPYKTYD.
3anonxuTe TabMIy B MaTpuue 0TBeTOB.



Pucynox 2. Tl-e36euennoe uzobpasicenue (cnesa) u T2-636euennoe usobpasxicenue (cnpasa).

Bapanue 3 (30 6amnoB). Meron MPT mIMpOKO MPUMEHSETCS B HEBPOJIOTHH, TaK Kak
MIO3BOJISIET C BBICOKOM TOUHOCTHIO BU3YaJU3UPOBATH CTPYKTYpBI FOJIOBHOTO M CHUHHOrO mo3ra. C
€ro IOMOIIBI0 YAACTCA BBIABUTH JIOKAIM3ALMIO OTEKOB, IIOBPEXIECHUN M OIyXOJIEH MO3ra,
Pa3pbIBOB COCYJIOB, IATOJIOTMUECKUE U3MEHEHUSI PA3JINYHBIX 00JIacTeH.

Ha pucynke 3 mnpencrtaBinensi MPT wu3o0pakeHuss MAalMEHTOB C  pa3IU4YHBIMU
[ATOJIOTUYECKUMHU W3MEHEeHusMU Mosra. Cpenu HHUX €CTb HAIUMEHThl CO  CIEAYIOIIKUMU
3200JIeBaHUSAMU:

e bokoBoif  amuoTpopuueckui  CKIepo3 — Iporpeccupyroiiee HelpojaereHepaTuBHOE
3a0oJeBaHue, IPH KOTOPOM IPOUCXOAUT MOPAKEHUE IBUTATEIBHBIX HEHPOHOB.

e bonesnp AnblreiiMepa — HeiposerenepatuBHoe 3a0o0JieBaHME, XapaKTepU3yroleecs MmoTepeit
HEHPOHOB M CHHANTUYECKMX CBA3€M B KOPE TOJOBHOIO MO3ra M  OIPEIEICHHBIX
CyOKOpTHUKaJIbHBIX 00JacTsX. ' mOenp KJIeTOK MPUBOAUT K BBIPAXEHHOW aTpoduu MopaxeHHBIX
Y4acCTKOB.

e bonesnp [lapkuHcoHa — HelipogereHepaTuBHOE 3a00JI€BaHUE, CBA3aHHOE C THOENbI0 HEMPOHOB
YEpHOU CYOCTaHIIUH .

e ['emopparnueckuii MHCYJIbT — KPOBOM3IMSHHE B MO3I, CBSI3aHHOE C DPa3pblBOM OJHOIO W3
COCY/ZIOB I'OJIOBHOTO MO3Ta.

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

e PaccesHHBIN cKilepo3 — XpOHMUYECKOE 3a00JeBaHHE, IMPU KOTOPOM IOPaKkaeTcsi MHUEIMHOBas
000J104Ka IPOBOAHUKOB TOJIOBHOI'O U CIIMHHOI'O MO3ra.

Onpenenure,  MNpOSBIEHUWE  KAakoro  3a0ojieBaHUS  WUIIOCTPUPYET  KaXKIbIA U3
npencraieHHblx MPT-cHuMmkoB. [loctapaiiTech ONmpenenuTh JIOKAIU3AIUI0 HMOBPEXKICHHBIX
CTPYKTYp, TMpEANOJOKUTe, KaK OHM OyIyT BBIVISIAETh HA THCTOJIOTMYECKHX —Cpe3ax
(rucronormueckue npemnapatsl [-VI). Tlpennonoxure, kakue OMOXMMHUYECKUE M IOBEICHYECKUE
M3MEHEeHMs OyyT XapaKTepHbI A JaHHBIX NareHToB. OTBeThl 3aHecuTe B MaTpHIly OTBETOB.
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HIudp HNTOI'OBAS OLIEHKA

JIMCT OTBETOB
HA 3/1aHHUA NPAKTHYEeCKOro Typa peruoHajbHoro 3rana XXXIX Beepoccuiickoi
OJIMMIIMA/IbI IKOJIbHUKOB 110 0uosorun. 2022-23 yu. roa. 10 kiacce
Bapuanr 1

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

3ananmue 1 (10 6anioB). IlporuBonokazanus npu MPT.

ITpu npoBenenun MPT uccnenoBanus cymecTByeT psj NpoTuBoIokazanuil. Hanumure B Tabnuie
«a» B Tex ciydasx, korna MPT-ckanupoBanue nenats MoxHO. Hanmmmre «HeT » B TeX ciydasx,
korjga MPT-ckaHupoBaHuUE 1€J1aTh HEJIb34.

1. ycTaHOBJIEHHBIH KapIUOCTHUMYIISTOP

2. DIIEKTPOHHBIE UMIIAHTATHI CPEIHETO yXa

3. mapamuy

4. xmayctpodobus

5. HaJu4He Kapueca

6. Hajnyue KeNTOW TaTyUPOBKHU, CJETaHHON
KYPKYMOM

7. HamuuMe YEepHOW TaTyHUPOBKH, CJIIEIAHHON
Caxen

8. OKpacka BOJIOC MEPEKHCHIO0 BOJOPOIA

9. OCKOJIOK CHapsijia, IyJis B [IOJOCTH Yeperna

10. uHCynMHOBas momma

3ananue 2 (10 6a/10B). UnTeHcuBHOCTH curHana Ha MPT uzo0pakenusx.

OnuimMre NHTEHCUBHOCTh CHUTHAJIA, IOJIY4YaeMOIO OT pa3HbIX TKaHEW U CTPyKTyp. I Kaxzmoro
MPT wu300paxeHuss Ha pUCYHKE 2 cOCTaBbTe CBoe omnucanue. [lpu ommcaHum rpaganui
MHTEHCUBHOCTH (SIPKOCTH) UCHOIB3YHTE IIUPphI OT 1 10 5, r1e:

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




3ananme 3 (30 6aanoB). MPT u3oOpakeHuss U rucTOJIOrHYECKHE NMpenaparbl NAUEHTOB €
PA3JIMYHBIMHU NATOJOTHYEeCKUMHU U3MEHEHUSIMU MO3ra.

3anonHuTe TaOJIMIly, MCIOJIb3Ysl YUCIOBBIE KOABI U M300pa’keHus, NMpUBEIcHHbIC B 3axanuu. B
KKy SYeHKy BHOCUTE TOJIBKO OJJMH YUCIOBOM WIJIM OYKBEHHBIM KOJ.

Maouent | JImarno3s (1-6) | Cumntomsl (7-12) | I'ucrosiornyeckuii | buoxumuueckue
(16a/w1) (16aw1) npenapar (I-VI) n3menenust (A-F)
(2 6aana) (10a5101)

sal)=Niaulivelicplie-s

Konanl 7151 3anmojiHeHus TA0JINILI:

JAmnarnos:
1 — bokoBo# aMHOTpOPHUIECKUI CKIEPO3
2 — bone3np Anbrreiimepa
3 — bonesns [lapkuHcoHa
4 — I'eMopparuyeckuii UHCYJIbT
5 — I'nmno6nacroma
6 — PaccestHHBIN cKIIepo3
Cumnromaruka:
7 — Adazus (y npaBun)
8 — Jlpo’kaHne KOHEYHOCTEH, OrpaHUuYeHUE CKOPOCTH M 00beMa JABH)KEHHH, CKOBAHHOCTb,
CBSI3aHHAS C TIOBBIIEHHBIM TOHYCOM MBIIII]
9 — Hapy1ieHue naMaTu Ha TEKyIMe COObITHS, HEBHUMATEIbHOCTh, HAPYLIEHUE OPUEHTALUU BO
BPEMEHH U B IPOCTPAHCTBE
10 — ITopepruBaHus MbIIIIL JICBOW CTOPOHBI TeJIa M IOJIOBUHBI JIUIA
11 — PaccTpoilcTBO 4yBCTBUTENBHOCTH, IIOKAJILIBAHUE 1 OHEMEHUE B Pa3IMYHBIX YacCTSX TEa,
CHI)KEHHE MBILIEUYHON CHIIBI B KOHEUYHOCTSX, TOJIOBOKPYKEHHE
12 — CnabocTh, aTpoQusi MBIIII, PECITHPATOPHBIE PACCTPOHCTBA, TATOJIOTUIECKHE Pe(IICKCHI,
HapyLICHUs pe4YH U IJIOTaHUS
Buoxumuyeckue mapkepsbl:
A — Haxonnenue 6eta-aMUIOMAHOTO NENTHA U Tay-OeKa
B — BrisiBiieH#€e 0JIMTOKIOHAIEHOTO UMMYHOTIIOOYTMHA IgG B TuKBOpe
C — IloBblieHne ypoBHs KpeaTHH(POCHOKMHA3BI, KpeaTHHUHA 1 MOYEBHHBI
D — Bricokue 3HaueHus nHaeKkca npoinudepatuBHoit aktuBHocTH Ki -67, oTpaxaromiero 10110
AKTUBHO JEJISIIUXCS KIETOK
E — CHuxeHre ypoBHSI TUPO3UHTUAPOKCUIA3bl B 0a3aJIbHBIX TAaHTIIUAX, HAKOTJIEHUE anbda -
CHUHYKJIEMHA
F — Dputpoxpomusi THKBOpa, CHIKEHUE TeMaTOKPHUTA, ICHKOIIUTO3



