3JJAHUA
NMPAKTHYeCKOro Typa peruoHajbHoro 3rana XXXIX Bceepoccuiickoi
OJIMMIIMA/IbI IKOJbHUKOB 10 OnoJioruu. 2022 -23 yu. roa. 10 kiaace
Bapuanr 1

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

Meton MmarHuTHO-pe3oHaHcHOW ToMmorpagpuum (MPT) ocHoBaH Ha U3MEpeHUH
3JIEKTPOMArHUTHOI'O OTKJIMKA aTOMHBIX SiIEp BOJOPOJa, BOSHUKAIOLIETO B OTBET Ha BO30YXICHHE
UX OIIPEAEICHHBIM PaMOYACTOTHBIM HMITYJIBCOM.

B Ttene yenoBeka MpUCYTCTBYET OOJBIIOE KOJIMYECTBO aTOMOB Bojopoja. IIpu BpameHuu
aTOMHBIX fAJ€p BOIOpPOJA (1H) B TKAHAX CO3JAKOTCS KPOILIEYHBIE MATHUTHBIC IIOJIA, KOTOpPbIE
OPHUEHTHUPOBAHBI B IIPOU3BOJIBHOM IOPSJIKE
(Pucynok la). Eciu momecTuTh dYeaoBeKa

BO BHEIIHEE MATHUTHOE IIOJE, TO P a’\,,\
MarHHTHBIC OCH MPOTOHOB BHICTPAaHBAITCA g it ;\ ‘ D >
BI0Jb 3TOro mnojs (Pucynok 16). MmenHo e T ¥ e ¥ N F

Tak Ha sA7pa BOJOpPOAa  JeHcTBYyeT
IIOCTOSIHHOE MAarHUTHOE II0JIE, KOTOpPOE
UCHOJB3YIOT B ammaparax Ajas MarHUTHO-
pe30HaHCHOM ToMorpaduu.

Pucynox 1. Opuenmayus macnummvix oceu
yacmuy npu OMCymcmeuu GHeuHe20 noJis
(@) u 60 snewnem macnumnom none (6)
HanpsiceHHocmbio B.

[Ipy mnomaye paaMOYACTOTHOIO MMIYJIbCAa HAaMarHMYEHHOCTb 4YacTHUIl MEHSET CBOE
HaIpaBJICHUE, U OHM IEPEXOAAT B BBICOKOIHEPreTHYecKoe cocrosHue. [Ipu BbIKIIOYEHHH
paZvovYacTOTHOIO  MMIyJbCa  YacTHIbl  BO3BPALLAIOTCS B  COCTOSSHUE  DPAaBHOBECUS U
BOCCTaHABJIMBAIOT CBOE MCXOJHOE pACIONIOKEHHE B MarHUTHOM Mose ToMorpada. Bpewms, B
TEYEHHE KOTOPOrO YacCTHIbl BO3BPAIIAIOTCS K HCXOJHOMY JHEPreTHUECKOMY COCTOSHUIO,
HA3bIBAETCSI BPEMEHEM PENIAKCALUN U OTJIMYAETCS Y PA3HBIX THUIIOB TKAHU. DTH PA3JIMUMS CBSI3aHBI C
pa3HOIl HACHIIIEHHOCThIO TKAaHEW BOJOPOJOM U C TEM, KaK MEHSIOTCSI MarHMTHBIE CBOMCTBa
IIPOTOHOB B OKPYKE€HUH PA3HBIX aTOMOB U MOJIEKYJI.

Jnst KaX 101 TKAHU MOKHO ONPEAEIIUTh J1Ba BPEMEHM PEIIAKCALINU:

T1 — Bpems, 3a KOTOpOE YaCTHIIBI BO3BPALIAIOTCA B COCTOSIHUE PABHOBECHS M BOCCTaHABIUBAIOT
CBOI0O HAMarHW4Y€HHOCTh; OTpakaeT B3aWMOJEWCTBHE IPOTOHOB C COCEAHMMH AaTOMamH,
MOJIEKYJIaMH 1 NOHAMY;
T2 — Bpemsi, 3a KOTOpO€ MHPOTOHBI OTJAIOT SHEPTUIO; OTPaKaeT B3aUMOJIEHCTBUE MPOTOHOB C
COCEHUMH IPOTOHAMHU.

ANTOpUTMBI KOMIBIOTEPHBIX MPOTpaMM aHAJIM3UPYIOT 3TH CHUTHAJIbl W IPOU3BOIAT
JeTaIu3UpOBaHHbIE aHAaTOMHUYECKHEe Uu300pakeHHs. OTHOCHUTENbHAs WHTEHCUBHOCTh CHUTHala
(siprkocth) TKaHel Ha MPT u3zobpaxenuu onpenensercs BpemeneM penaxcauu (T1 u T2).

3aganue 1 (10 6amnoB). OCHOBBIBasICh HA MEXaHHM3Max, Jekamux B ocHoBe MPT, 3amomHuTe
Tabnuiry B MaTpuile OTBETOB.

3ananue 2 (10 6anaoB). Vcnonesys asa MPT nzobpaxenus (T1 u T2B3BemeHHbIe H300paKeHUs
Ha pHUCYHKE 2), CpaBHUTE WHTEHCUBHOCTh CHTHAJIA, MMOJIy4aeMOTO OT Pa3HBIX TKaHEW M CTPYKTYD.
3anonnuTe Tabnuiy B MaTpuue 0TBeTOB.



Pucynox 2. T1-636euennoe uzoopasicenue (cnesa) u T2-636euennoe usobpasicenue (cnpasa).

Bapanue 3 (30 6amnoB). Meron MPT mIHMpOKO MpHUMEHSETCS B HEBPOJOTHMH, TaK Kak
MIO3BOJISIET C BBICOKOM TOYHOCTHIO BH3YaIM3UPOBATH CTPYKTYPhI FOJIOBHOTO M COMHHOTO Mo3ra. C
€ro IOMOIIBI0 YJacTCAd BBIABUTH JIOKAIM3ALUIO OTEKOB, MOBPEKICHUM M OIYXOJed MO3ra,
Pa3pbhIBOB COCYAOB, MMATOJOTUIECKHE U3MEHEHHS PA3IMUHBIX 00JIACTEH.

Ha pucynke 3 mnpeacrasnenst MPT  u3o0pakeHMs NaUMEHTOB C  Pa3IMYHBIMU
[ATOJIOTUYECKUMHU HU3MEHEHusMU Mosra. Cpeau HUX €CTh MALUEHThl CO  CIEAYIOIIHUMU
3200JIeBaHUSAMU:

e bokoBoif  amuoTpopuueckui  CKIepo3 — Iporpeccupyroiiee HelpojaereHepaTuBHOE
3a0oJeBaHue, MPU KOTOPOM MPOUCXOIUT MTOPAKECHUE JBUTATEIILHBIX HEHPOHOB.

e bone3np Anblureiimepa — HeiiposnerenepatuBHoe 3a0o0JjieBaHME, XapaKTepH3ylolleecs MmoTepeit
HEHPOHOB M CHHANTUYECKMX CBA3€M B KOpE TOJOBHOIO MO3ra M  ONPEIEN CHHBIX
CyOKOpTHUKaJIbHBIX 00sacTsaX. ['M0enb KIeTOK MPUBOIUT K BBIPAKEHHOM aTpo@uu MopasxeHHBIX
Y4acCTKOB.

e bonesnp [lapkuHcoHa — HelipogereHepaTuBHOE 3a00J€BaHUE, CBSI3aHHOE C TMOENIbI0 HEHPOHOB
YEpHOU CyOCTaHIINM.

e ['emopparnueckuii MHCYJIbT — KPOBOM3IMSHHE B MO3L, CBSI3aHHOE C Pa3pblBOM OJHOTIO U3
COCY/ZIOB I'OJIOBHOTO MO3Ta.

e [nmobmacToMa — HanboJee 4YacTO BCTpeUaroIiasics 3710KkauecTBeHHas (hopMa OIyXO0JId MO3Ta.

e PaccesHHBII ckiIepo3 — XpOHHMUYECKOE 3a00JeBaHUE, IPU KOTOPOM MOpakaeTcss MUEINHOBAs
000J104Ka IPOBOAHUKOB TOJIOBHOTO M CIIMHHOI'O MO3Ta.

Onpenenure, NOposBIEHHWE  Kakoro  3a00JeBaHUs  WJUIIOCTPUPYET  KaXAbId U3
npencrasieHHblx MPT-cHuMmkoB. Iloctapaiiteck oOmpenenuTh JIOKAIHW3ALUI0 HOBPEXKICHHBIX
CTPYKTYp, TMpEANOJOKUTe, KaK OHM OyIyT BBIVIAJETh HA THCTOJIOTMYECKHUX Cpe3ax
(rucronmormuyeckue npemnapatsl [-VI). Ilpeamonoxwure, kakue OMOXMMHUYECKUE W TIOBEICHUECKHE
M3MEHEeHMs OyIyT XapaKTepHbI Ui JaHHBIX NarreHToB. OTBeThl 3aHecuTe B MaTpHIly OTBETOB.
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HIudp HNTOI'OBAS OLIEHKA

JIMCT OTBETOB
HA 31aHUs NPAKTHYECKOro Typa pernoHajbHoro 3tana XXXIX Beepoccuiickoi
OJIMMIIMAAbI HIKOJbHUKOB 10 Ouosorum. 2022-23 yy. roa. 10 kiaace
Bapuanr 1

OU3UOJIOTI'UA YEJOBEKA U " KUBOTHbBIX (Makcumym 50 6a1;10B )

3ananme 1 (10 6anuoB). [IporuBonokazanus npu MPT.

[Tpu npoBenennn MPT uccnenoBanus CyIecTBYyeT psiJl MPOTHBONOKa3anuil. HanumuTe B Tabnuie
«a» B Tex ciydasx, korna MPT-ckanupoBanue nenarb MoxkHO. Hanmmure «HEeT» B TexX cilydasx,
korga MPT-ckaHupoBaHue J1e€1aTh HEJb35L

1. ycTaHOBJIECHHBIH KapAHUOCTUMYISTOP

2. DIIEKTPOHHBIE UMIUIAHTAThI CPEAHEr0 yXa

3. mapamuy

4. xmayctpodobus

5. HaJu4He Kapueca

6. HajM4yMe OKeJNTOM TaTyMpOBKH, CJHEJIaHHOU
KYPKYMOM

7. HamuuMe YEepHOM TaTyWpOBKHU, CHEJIaHHOU
Caxen

8. OKpacka BOJOC MEPEKUCHIO BOAOPOIA

9. OCKOJIOK CHapsija, IyJis B IOJOCTH Yeperna

10. mHCYynMHOBas MoMIIa

3ananue 2 (10 6anoB). UuTtencuBHocTh curnaia Ha MPT n3zo0paxkenusix.

OnuimMre NHTEHCUBHOCTh CHUTHAJA, IOJIY4aeMOIro OT pa3HbIX TKaHEd U CTPyKTyp. I Kaxzmoro
MPT wu300paxkeHuss Ha pUCYHKE 2 COCTaBbTe CBOE omnucanue. llpum omucanuu Tpamanuii
MHTEHCUBHOCTH (SIPKOCTH) UCTIONB3YyHTe Mppsl OT 1 10 5,r1€:

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




3ananue 3 (30 6amoB). MPT u3o0paskeHusi 1 THCTOJIOTHYECKHE NMPeNnapaTbl MAMEHTOB C
PA3JIMYHBIMHU NATOJOTHYEeCKUMHU H3MEHEHUSIMH MO3ra.

3anonHuTe TaOJIMIy, MCIOJB3YS YHCIIOBBIE KOJbI W M300pa)KeHUs, MpuBEACHHbIE B 3axanuu. B
KaXIYI0 STYCHKY BHOCHTE TOJIBKO OJMH YHCIOBOM MM OYKBEHHBIN KOJI.

Maouent | JImarno3s (1-6) | Cumnromsl (7-12) | I'ucrosiornyeckuii | buoxumuueckue
(16a/w1) (16aw1) npenapar (I-VI) n3menenus: (A-F)
(2 6aana) (10a5101)

sal)=Niaulivelicplie-s

Konapl ay1s1 3anmoiHeHns Ta0JINILI:

JAmnarnos:
1 — bokoBo# aMHOTPOPUUECKUN CKIIEPO3
2 — bone3np Anbrreiimepa
3 — bonesns [lapkuHcoHa
4 — I'eMopparuyeckuii UHCYJIbT
5 — I'nmno6nacroma
6 — PaccestHHBII CKIIepO3
Cumnromaruka:
7 — Adazus (y npaBim)
8 — Jlpo’kaHne KOHEYHOCTEH, OrpaHnYeHne CKOPOCTH U 00beMa ABMKEHUHM, CKOBAaHHOCTb,
CBSI3aHHAS C IOBBIIIEHHBIM TOHYCOM MBIIII]
9 — Hapyuienue namsTy Ha TEKYyIUE COOBITHSI, HEBHUMATEIbHOCTb, HAPYIIEHUE OPUEHTALUHU BO
BPEMEHH U B IPOCTPAHCTBE
10 — ITopepruBaHus MbIIIIL JICBOW CTOPOHBI TeJIa M IOJIOBUHBI JIUIA
11 — PaccTpoilcTBO 4yBCTBUTENBHOCTH, MOKAIBIBAHUE U OHEMEHHE B PA3IMYHbIX YaCTAX Tea,
CHM>)KEHHE MBIIIEYHON CHUJIbI B KOHEUHOCTSIX, TOJIOBOKPYKEHUE
12 — CitabocTb, aTpoQHst MBIIII, PECTIUPATOPHBIEC PACCTPOICTBA, MATOIIOTHIECKHE Pe(IIEKCHI,
HapyLICHUs PEYH U INIOTaHUS
Buoxumuyeckue mapkepsbl:
A — Haxonnenue GeTa-aMUJIOMAHOTO NENTHIA U Tay-OeKa
B — BrisiBiieH#E OJTMTOKIOHAIEHOTO UMMYHOTIIOOYIMHA [gG B UKBOpE
C — IloBblieHne ypoBHs KpeaTUH()OCPOKHUHA3BI, KpeaTHHUHA U MOYEBUHBI
D — Bricokue 3HaueHus uHaeKca npoaudepatuBHoi akTuBHOCTHU Ki-67, 0Tpakaroiero 100
AKTUBHO JEJISIIUXCS KIETOK
E — CHmxeHre ypoBHSI TUPO3UHTUAPOKCUIAa3bl B 0a3aabHBIX FAHTJIUAX, HAKOIIEHHUE allb(da-
CHUHYKJIEMHA
F — Dputpoxpomusi IMKBOpa, CHIKEHUE TEMATOKPHUTA, TCHKOIIUTO3



