3JJAHUA
NMPAKTHYeCKOro Typa peruoHajbHoro rana XXXIX Bceepoccuiickoi
OJIMMIIMAAbI HIKOJbHUKOB M0 Onosoruu. 2022-23 yu. roa. 10 kiaace
Bapuanr 1

OU3NOJIOTUA YEJTOBEKA U ’KUBOTHbBIX (Makcumym 50 6a/1oB)

Meton MmarHuTHO-pe3oHaHcHOW ToMmorpagpuum (MPT) ocHoBaH Ha U3MEpeHUH
3JIEKTPOMAarHUTHOIO OTKJIMKA aTOMHBIX SA€p BOAOPO/A, BO3HHMKAIOIIEIO B OTBET Ha BO30YXICHHE
UX OINIPENEICHHBIM Pagu04acTOTHBIM UMITYJIbCOM.

B Ttene yenoBeka nNpucyTcTBYET OOJIBLIOE KOJIMYECTBO aTroMOB Bojopoja. Ilpu Bpamenuu
aTOMHBIX fAJ€p BOIOpPOJA (1H) B TKAHAX CO3JAKOTCS KPOLICYHBIE MArHUTHBIE IOJA, KOTOPBIE
OPHUEHTHUPOBAHBI B IPOU3BOJBHOM IOPSAJIKE
(Pucynok la). Eciu momecTuTh dYeaoBeKa

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

Tak Ha sA7pa BoJopoJa  JieiicTByer
IIOCTOSIHHOE MAarHUTHOE II0J€, KOTOpoe
UCHOJB3YIOT B ammaparax Ajds MarHUTHO-
pe30HaHCHOM ToMorpaduu.

Pucynox 1. Opuenmayus macHummvix oceu
yacmuy npu OmMcymcmeuy GHeuHe20 Nois
(@) u 60 senewmnem macnummnom none (0)
HanpsiceHHocmbio B.

[Ipy mnomaye paaMOYACTOTHOIO MMITYJIbCA HAaMarHMYEHHOCTb YacTHUIl MEHSET CBOE
HaIpaBJICHUE, M OHM IEPEXOAAT B BBICOKODHEPIETHUYECKOE COCTOsiHME . [Ipu BBIKIIOYEHUH
paAMoOvYacTOTHOIO  UMIYJbCa YacTHIbl  BO3BPALLAIOTCA B COCTOSIHME  paBHOBECUS U
BOCCTaHABJIMBAIOT CBOE HCXOJHOE pAacIOJIOKEHHE B MAarHUTHOM Iojie Tomorpada. Bpewms, B
T€YEHHE KOTOPOIrO YacTHIbl BO3BpAIIAIOTCSI K HCXOJHOMY JHEPreTHYEeCKOMY COCTOSIHMIO,
HA3bIBAETCSI BPEMEHEM PENIAKCALUN U OTJIMYAETCS Y PA3HBIX THUIIOB TKAHU. DTH PA3JIMUMS CBSI3aHBI C
pa3HOl HACBIIIEHHOCTHIO TKaHEW BOJOPOAOM M C TEM, KaK MEHSIIOTCSI MarHUTHbIE CBOWCTBa
IIPOTOHOB B OKPYKEHUH PA3HBIX aTOMOB M MOJIEKYL.

Jnst Ka)K10M TKaHW MOKHO ONPEIEIIUTh IBA BPEMEHU PEIAKCALINU:

T1 — Bpems, 3a KOTOpOE YaCTHIIBI BO3BPAIAIOTCS B COCTOSIHUE PAaBHOBECUS M BOCCTaHABIMBAIOT
CBOI0 HaMarHMYEHHOCTb, OTpakaeT B3aWMOJEHUCTBHE IPOTOHOB C COCEIHUMH aTOMaMH,
MOJIEKYJIAMH 1 HOHAMU;
T2 — Bpemsi, 3a KOTOpO€ MPOTOHBI OTJAIOT SHEPIUI0; OTPaKaeT B3aUMOJIEHCTBHE MPOTOHOB C
COCEHUMH IPOTOHAMHU.

ANTOPUTMBI KOMIBIOTEPHBIX IPOTPaMM aHAIM3UPYIOT 3TH CUTHAJIBl U TPOU3BOJAT
JeTaIu3UpOBaHHbIE aHAaTOMHUYECKHe H300paxeHus. OTHOCHUTENbHAs WHTEHCUBHOCTh CHUTHAJA
(sspxocth) TKaHel Ha MPT n3o6paxenun onpeaensercs BpemeneM penakcauu (T1 u T2).

3aganue 1 (10 6annoB). OcHOBBIBasCh Ha MeXaHHU3MaX, JNexamux B ocHoBe MPT, 3amonHuTe
Tabnuiry B MaTpuile OTBETOB.

3ananue 2 (10 6anaoB). Vcnonesys asa MPT uzobpaxenus (T1 u T2-B3BemeHHbIe H300payKeHUS
Ha pUCYHKE 2), CPaBHUTE WHTEHCHBHOCTh CHTHAJIA, MMOJIy4aeMOTO OT Pa3HBIX TKaHEW M CTPYKTYD.
3anonxuTe TabMIy B MaTpuue 0TBeTOB.



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

Bapanue 3 (30 6amnoB). Meron MPT mIHMpOKO NMpPUMEHSETCS B HEBPOJOTHMH, TaK Kak
MIO3BOJISIET C BBICOKOM TOYHOCTBIO BU3YaJIM3UPOBATh CTPYKTYphI FOJIOBHOTO M COMHHOTO Mo3ra. C
€ro IOMOUIbI0 YAAE€TCA BBIABUTH JIOKAIM3ALMIO OTEKOB, IMOBPEXKIECHUH W OIYXOJEH Mo3ra,
Pa3pbIBOB COCY/IOB, [TATOJIOTMYECKUE U3MEHEHNUS Pa3IMYHbIX 00JIacTel.

Ha pucynke 3 mnpeacrasnenst MPT  u3o0OpakeHMs NaUMEHTOB C  Pa3IMYHBIMU
[IATOJIOTUYECKUMHU U3MEHEHusIMH Mo3ra. Cpeam HHUX €CThb MalUeHThl €O  CIEAYIOIUMU
3200JIeBaHUSAMU:

e bokoBoif  amuoTpopuueckui  CKIepo3 — Iporpeccupyroiiee HelpojaereHepaTuBHOE
3a0oJeBaHue, IPH KOTOPOM IPOUCXOANUT MOPAKEHHUE IBUTATEIbHBIX HEHPOHOB.

e bone3np AnblureiiMepa — HeiiposnerenepatuBHoe 3a0o0JieBaHME, XapaKTepu3yoleecs MnoTepeit
HEHPOHOB M CHHANTUYECKMX CBA3€M B KOPE TOJOBHOIO MO3ra U OIpPEAEICHHBIX
CyOKOpTHUKaJIbHBIX 00sacTsaX. ['M0enb KIeTOK MPUBOAUT K BBIPAXKEHHOH aTpouu MOpasxeHHBIX
Y4acCTKOB.

e bonesns [lapkuHcona — HelipogereHepaTuBHOE 3a00JI€BaHUE, CBSI3aHHOE C TMOeNIbl0 HEHPOHOB
YEpHOU CyOCTaHIINM.

e ['emopparnueckuii MHCYJIBT — KPOBOM3IMSHHE B MO3I, CBSI3aHHOE C Pa3pbIBOM OJHOIO W3
COCYZIOB T'OJIOBHOT'O MO3Ta.

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

e PaccesHHBIN ckilepo3 — XpOHMUYECKOE 3a0osieBaHME, NMPU KOTOPOM IOPAXKAeTcsl MHETMHOBAs
000J104Ka MTPOBOJHUKOB IT'OJIOBHOTO M CIIMHHOT'O MO3Ta.

Onpenenure, OpOsSBIEHHWE  Kakoro  3a0o0JieBaHUS  WIIIOCTPUPYET  KaXAbll U3
npencrasieHHblx MPT-cHuMmkoB. Iloctapaiiteck omnpenenuTts JOKaIM3alMIO  TOBPEXKICHIBIX
CTPYKTYp, TMpEANONOKUTe, KaK OHM OyqyT BBIIVIAAETh HAa TUCTOJIOTHMYECKHX Cpe3ax
(rucronmormueckue npemnaparsl [-VI). Ilpeamonoxwure, kakue OMOXMMHUYECKUE M TMOBEACHYECKHUE
M3MEeHEeHMs OyyT XapaKTepHbI A JaHHBIX NareHToB. OTBeThl 3aHecuTe B MaTpHIly OTBETOB.
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HIudp HNTOI'OBAS OLIEHKA

JIMCT OTBETOB
HA 3/1aHUA NPAKTHYECKOro Typa pernoHajbHoro 3tana XXXIX Beepoccuiickoi
OJIMMIIMAIbI HIKOJbHUKOB 10 OHoJiorum. 2022-23 yu. roa. 10 kiaace
Bapuanr 1

OU3UOJIOTI'UA YEJJOBEKA U ) KUBOTHBIX (Makcumym 50 6asiioB)

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

[Tpu npoBenennnt MPT uccnenoBanusi CymecTByeT psiJi NpOTHBONOKa3aHui. Hamummre B Tabnuue
«za» B Tex ciydasx, korga MPT-ckanupoBanue nenarb MoxkHO. Hanmmure «HeD» B Tex cilydasx,
korga MPT-ckaHupoBaHue J1e€1aTh HEJb35L

1. ycTaHOBJIEHHBIH KapIUOCTHUMYIISTOP

2. DIIEKTPOHHBIE UMIUIAHTAThI CPEAHEr0 yXa

3. mapamuy

4. xmayctpodobus

5. HaJu4He Kapueca

6. Hajnyue OKeNTOW TaTyUPOBKHU, CJETaHHON
KYPKYMOM

7. HamuuMe YepHOW TaTYUPOBKH, CJEJIaHHOU
Caxen

8. OKpacka BOJIOC MEPEKHCHIO0 BOJOPOIA

9. OCKOJIOK CHapsiJia, IyJisi B OJOCTH Yyeperna

10. mHCYynMHOBas MoMIIa

3ananue 2 (10 6aanoB). UnTeHcuBHOCTHL curHaia Ha MPT u3o6paxenusx.

OnuimMre MHTEHCUBHOCTb CUTHAJA, IOJIY4aeMOIrO OT pa3HbIX TKaHEW U CTPYKTyp. s Kaxkaoro
MPT wuzobpaxeHuss Ha pUCYHKE 2 cocTaBbTe cBoe onucanue. [Ipm omnucanum rpaganuii
MHTEHCUBHOCTH (SIPKOCTH) UCHOIB3YHTE UPPHI OT 1 10 5, T1€:

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




3ananme 3 (30 6amoB). MPT u3o0paskeHuss U IUCTOJIOTMYECKHEe TpPenaparbl NANUEHTOB C
PA3JIMYHBIMHU NATOJOTHYEeCKUMHU H3MEHEHUSIMH MO3ra.

3anonHuTe TalNHIly, UCTIONIb3Ysl YMCIOBBIE KOJbI M M300pakeHUs, MpHUBEIEeHHbIE B 3axanuu. B
KKy SYEUKy BHOCUTE TOJIBKO OJJUH YMCIIOBOM MJIM OYKBEHHBIN KOJI.

Maouent | JImarno3s (1-6) | Cumntomsl (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# aMHOTpOPHUIECKUI CKIEPO3
2 — bone3Hp Anblreiimepa
3 — bonesns [lapkuHcoHa
4 — 'eMopparuyeckuii MHCYJIbT
5 — I'nmno6nacroma
6 — PaccestHHBII CKIIepO3
Cumnromaruka:
7 — Adazus (y mpaBin)
8 — Jlpo’kaHne KOHEYHOCTEH, OrpaHUuYEeHUEe CKOPOCTH U 00beMaABHKEHHH, CKOBAHHOCTb,
CBSI3aHHAS C TIOBBIIEHHBIM TOHYCOM MBIIII]
9 — Hapy1ienue naMsaTy Ha TEKyLIHe COObITHS, HEBHUMATEJIbHOCTh, HAPYLIEHUE OPUEHTALUU BO
BPEMEHH U B IPOCTPAHCTBE
10 — ITopepruBaHust MbIIIL JIEBOH CTOPOHBI T€J1a U MOJIOBUHBI JIMLA
11 — PaccTpoilcTBO 4yBCTBUTENBHOCTH, IOKAJIBIBAHUE U OHEMEHHUE B PA3JIMYHbIX YaCTAX Tela,
CHI)KEHHE MBILIEUYHOM CUIIBI B KOHEYHOCTSIX, TOJIOBOKPYKEHHE
12 — CnabocTh, aTpOQHst MBIIII, PECITUPATOPHBIE PACCTPOHCTBA, TATOJIOTUIECKHE PE(IICKCHI,
HapyLICHUs PEYU U INIOTaHUS
Buoxumuyeckue mapkepsbl:
A — Hakonnenue 6eTa-aMUIOMAHOTO MENTHAA U Tay-OemKa
B — BrisiBienne onurokioHanibHOro uMMyHorinoOynuHa [gG B mukBope
C — IloBblieHne ypoBHS KpeaTHH(POCHOKHHA3BI, KpeaTHHUHA U MOYEBHUHBI
D — Bricokue 3HaueHus: UHeKca poiaudeparuBHoi akTuBHOCTH Ki-67, oTpaxaroiero 100
AKTUBHO JEJISIIUXCS KIETOK
E — CHuxeHre ypoBHSI TUPO3UHTUAPOKCUIA3bl B 0a3aJIbHBIX TAaHTIIUAX, HAKOTJIEHUE anbda -
CHUHYKJIEMHA
F — Dputpoxpomust IMKBOpa, CHUKEHUE TEeMAaTOKPUTA, JICHKOIIUTO3



