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

OU3NOJIOTI'UAYEJTOBEKA U JKUBOTHbBIX (Makcumym 50 0a1710B)

Metonq MarHuTHoO-pe3oHaHcHod ToMmorpagpum (MPT) ocHoBaH Ha U3MeEpeHUH
3JIEKTPOMAarHUTHOIO OTKJIMKA aTOMHBIX SIEp BOJOPOJa, BOSHUKAIOLIET0 B OTBET Ha BO30YXICHHE
UX OINIPENEICHHBIM Pagu04acTOTHBIM UMITYJIbCOM.

B Ttene yenoBeka npucyTcTBYeT OOJIBLIOE KOJIMYECTBO aroMOB Bojopoja. Ilpu Bpamenun
aTOMHBIX fAJ€p BOIOpPOJA (1H) B TKAHAX CO3JAKOTCS KPOILIEYHBIE MATHUTHBIC IIOJIA, KOTOpPbIE
OPHUEHTHUPOBAHbI B IIPOU3BOJIBHOM ITOPSIIKE
(Pucynok la). Eciu momecTuTh dYeaoBeKa

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

Tak Ha sapa BoJopoJa  JeHcTByeT
IIOCTOSIHHOE MAarHUTHOE II0JIE, KOTOpPOE
UCHOJB3YIOT B ammaparax JUisi MarHUTHO -
pe30HaHCHOM ToMorpaduu.

Pucynox 1. Opuenmayus macHummsix oceu
yacmuy npu Omcymcmeuu 6HeulHe20 Nois
(@) u 60 euewnem macnumuom none (6)
HanpsiceHHocmbio B.

[Ipy mnomaye paaMOYACTOTHOIO MMIYJIbCAa HAaMarHMYEHHOCTb 4YacTHUIl MEHSET CBOE
HaIpaBJICHUE, U OHU IEPEXOAAT B BBICOKODHEPIETHUYECKOE cOCTOsiHME . llpn BBIKIIIOUEHUH
paZvovYacTOTHOIO  UMIYJbCa YacTHUIBl  BO3BPALLAIOTCS B COCTOSIHME  paBHOBECHUS U
BOCCTaHABJIMBAIOT CBOE MCXOJHOE pAacIOOKEHHE B MarHUTHOM Tmoje ToMmorpada. Bpewms, B
T€YEHHE KOTOPOIrO 4YacTHIbl BO3BpAIIAIOTCSI K HCXOJHOMY OJHEPreTUYECKOMY COCTOSIHHMIO,
HA3bIBAETCSI BpDEMEHEM PEIAKCALMU U OTJIMYAETCS Y PA3HBIX TUIIOB TKAHU. DTH Pa3JINyus CBSI3aHBI C
pa3HOl HACBIIIEHHOCTBIO TKaHEH BOJAOPOJOM M C TE€M, KaK MEHSIOTCSI MarHUTHbIE CBOWCTBa
IIPOTOHOB B OKPY>KEHHUH Pa3HbIX aTOMOB U MOJIEKYI.

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

T1 — Bpems, 3a KOTOpOE YaCTHUIIBI BO3BPALIAIOTCA B COCTOSHHE PaBHOBECHUS M BOCCTaHABIUBAIOT
CBOI0 HaMarHMYEHHOCTb, OTpakaeT B3aWMOJEHUCTBHE TMPOTOHOB C COCEAHHMMHM aTOMaMH,
MOJIEKYJIAMH 1 HOHAMU;
T2 — Bpemsi, 3a KOTOpO€ NHPOTOHBI OTAAIOT SHEPIUI0; OTPaKaeT B3aUMOJEHUCTBHE MPOTOHOB C
COCEHUMH ITPOTOHAMH.

ANTOPUTMBI KOMIBIOTEPHBIX MPOTPAMM aHAJIM3UPYIOT ATH CHUTHAJIBI M TMPOU3BOJAT
JeTaIU3UpOBaHHbIE aHAaTOMHUYECKHEe Uu300pakeHHs. OTHOCHUTENIbHAs WHTEHCUBHOCTh CHUTHala
(stpkocTh) TkaHel Ha MPT n3zo6paxenun onpezensercs BpemeHem 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 nzobpaxenus (T1 u T2-B3BemeHHbIe H300paKeHUS
Ha PHCYHKE 2), CPaBHUTE WHTEHCHBHOCTh CHTHAJIA, ITOJy4aeMOTO OT Pa3HBIX TKaHEW W CTPYKTYD.
3anonnuTe Tabnuiy B MaTpuue 0TBeTOB.



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

Bapanue 3 (30 6amnoB). Meron MPT mIHMpOKO NMPUMEHSETCS B HEBPOJOTHH, TaK Kak
MIO3BOJISIET C BBICOKOW TOYHOCTBIO BHU3YIM3UPOBATH CTPYKTYPBI TOJIOBHOTO M COIMHHOTO Mo3ra. C
€ro IOMOUIbI0 YAAE€TCA BBIABUTH JIOKAJIM3ALUI0 OTEKOB, IMOBPEXKIECHUH M OIyXOJIeH MO3ra,
Pa3pbIBOB COCY/JOB, MATOJIOTMUYECKHE H3MEHEHUS PA3IMYHBIX 00JIACTEH.

Ha pucynke 3 mnpeacrasnenst MPT  wu300paxeHus NaUMEHTOB C  Pa3IMYHBIMU
[IATOJIOTUYECKUMHU U3MEHEHUsIMH Mo3ra. Cpeaum HUX €CTh MAalMEHThl €O  CIENYIOLIMMHU
3200JIeBaHUSAMU:

e bokoBoif amHOTpodHUuUecKUi CKJIepo3 — Iporpeccupyroiiee  HeHpoaereHepaTuBHOE
3a0oJeBaHne, TP KOTOPOM MPOUCXOAUT MOPAKEHUE JABUTATEIbHBIX HEHPOHOB.

e bone3np Anblureiimepa — HeiiposnerenepatuBHoe 3a0o0JjieBaHME, XapaKTepH3ylolleecs MmoTepeit
HEHPOHOB M CHHAITUYECKUX CBA3CH B KOpPE TOJOBHOIO MO3ra U  OIpPEAEICHHBIX
CyOKOpTHUKaJIbHBIX 00sacTsaX. ['M0enb KIeToK MPUBOIUT K BBIpaXEHHOW aTpo(uu MOpaXeHHBIX
Y4acCTKOB.

e bonesns [lapkuHcona — HelipogereHepaTuBHOE 3a00JI€BaHUE, CBSI3aHHOE C THOEbI0 HEUPOHOB
YEpHOU CYOCTaHIIUH .

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

e [nmobnacToma — HanboJee YacTo BCTpeyaroiasics 3710KkauecTBeHHas (hopma OmyxoJid Mo3ra.

e PaccesHHBIN ckiIepo3 — XpOHMUYECKOE 3a00JeBaHUE, MPU KOTOPOM IOPAa)KaeTCsl MUEIMHOBAs
000J104Ka MTPOBOJHUKOB IT'OJIOBHOTO M CIIMHHOT'O MO3Ta.

Onpenenure,  MNpOSBIEHHWE  KAaKOro  3a00jieBaHUS  WJUIIOCTPUPYET  KaXAbId U3
npencraieHHblx MPT-cHuMmkoB. [locrapaiiTech ONpenenuTh JIOKAIHW3ALUIO HOBPEXKICHHBIX
CTPYKTYp, TMpEANOJIOKUTe, KaK OHUM OyAyT BBIIVIAAETh HAa TUCTOJOTMYECKHX Cpe3ax
(rucronormueckue npenapatsl [-VI). Tlpennonoxure, kaknue OMOXMMHUYECKUE M MOBEICHYECKHUE
M3MEHEeHMs OyIyT XapaKTepHbI I TaHHBIX ManueHToR OTBeThl 3aHecuTe B MaTpHILy OTBETOB.
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HIudp HNTOI'OBAS OLIEHKA

JIMCT OTBETOB
HA 31aHUA NPAKTHYECKOro Typa peruoHajbHoro 3tana XXXIX Bceepoccuiickoit
OJIMMIIMA/IbI IKOJLHUKOB 10 Ouosorum. 2022-23 y4. roa. 10 kiaace
Bapuanr 1

OU3UOJIOI'US YEJOBEKA U )KUBOTHBIX (Mmakcumym 50 6asiioB)

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

[Tpu npoBenennn MPT uccnenoBanusi CymecTByeT psii MPOTHBONOKa3aHuil. HanumuTe B Tabnuie
«a» B Tex ciydasx, korga MPT-ckanupoBanue nenarb MoxHO. Hanmmmmre «HEeT » B TeX ciydasx,
korjga MPT-ckaHupoBaHuUE 1€J1aTh HEJIb34.

1. ycTaHOBJIEHHBIH KapIUOCTHUMYIISTOP

2. DJIEKTPOHHBIE UMIIAHTATHI CPEJTHETO yXa

3. mapamuy

4. xmayctpodobus

5. HaJu4He Kapueca

6. Haju4yMe OKeJTOM TaTyUpOBKH, CJIEJIaHHOU
KYPKYMOM

7. HamuuMe YEepHOW TaTyHUPOBKH, CJIIEIAHHON
Caxen

8. OKpacka BOJOC MEPEKUCHIO BOAOPOIA

9. OCKOJIOK CHapsiJia, myJjisl B IOJIOCTU yepena

10. uHCynMHOBas momma

3ananue 2 (10 6annoB). UnTeHcuBHOCTH curHana Ha MPT u3o6paxenusx.

OnuimMre MHTEHCUBHOCTb CHUTHAJA, MOJIY4aeMOIrO OT PasHbIX TKaHEH M CTPyKTyp. I Kakaoro
MPT wuzo0paxeHuss Ha pUCYHKE 2 cOCTaBbTe cCBoe omnucaHue. [lpu onumcanum rpanauuit
MHTEHCUBHOCTH (SIPKOCTH) UCHOIb3YyHTEe UPpHI OT 1 110 5, rae:

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




3ananme 3 (30 6amnoB). MPT uzoOpaxeHuss ¥ THCTOJOTHYECKHE NMPeNnapaTbl MANMEHTOB C
PA3JIMYHBIMHU NATOJOTHYEeCKUMHU U3MEHEHUSIMU MO3ra.

3anonHuTe TaONHIly, UCIIONb3Yys YMCIOBBIE KOABI U M300pa’keHusl, MpUBEACHHbIE B 3axanuu. B
KaKIYIO SIMEHKY BHOCHUTE TOJIBKO OJJMH YMCIIOBOM WJIM OYKBEHHBIN KOJ.

Maouent | JImarno3s (1-6) | Cumntombl (7-12) | I'ucrosiornyeckuii | buoxumuueckue
(16a/w1) (16aw1) npenapar (1-VI) n3menenus (A-F)
(2 6a1a) (10a5101)

sal)=Niaulivelicplie-s

Konanl a/151 3ano/1HeHUS TA0JIMIIBI:

JAmnarnos:
1 — bokoBoii aMHOTpOPHUIECKUI CKIEPO3
2 — bone3np Anbrreiimepa
3 — bonesns [lapkuHcoHa
4 — 'eMopparuyeckuii MHCYJIbT
5 — I'nmno6nacroma
6 — PaccestHHBII CKIIepO3
Cumnromaruka:
7 — Adazus (y mpaBin)
8 — Jlpo’kaHne KOHEYHOCTEH, OrpaHnYeHre CKOPOCTH U 00beMaABHKEHHUH, CKOBAHHOCTb,
CBSI3aHHAS C TIOBBIIEHHBIM TOHYCOM MBIIII]
9 — Hapy1ienue naMsaTy Ha TEKYyILUE COOBITHSI, HEBHUMATEIbHOCTb, HApyLIEHHE OPUEHTALIUU BO
BPEMEHH U B IPOCTPAHCTBE
10 — ITopepruBaHus MbIIIIIL JIEBOM CTOPOHBI TeJIa U [TOJOBUHBI JIULA
11 — PaccTpoilcTBO 4yBCTBUTENBHOCTH, IIOKAJILIBAHUE 1 OHEMEHUE B Pa3IMYHBIX YacCTSX TEa,
CHW)KEHHE MBILIEYHON CUIIbI B KOHEYHOCTSX, TOJIOBOKPYKEHUE
12 — CnabocTb, aTpodst MBIIII, PECITUPATOPHBIEC PACCTPOICTBA, TATOJIOTHYECKUE Pe(IIeKCHI,
HapyLICHUs pe4YH U IJIOTaHUS
Buoxumuyeckue mapkepsbl:
A — Hakomnnenue 6eta-aMUIOMAHOTO NENTHIA U Tay-OemKa
B — BrisiBiienne onurokiioHaibHOT0 UMMYyHOT100yuHa [gG B TuKBOpe
C — IloBblieHne ypoBHS KpeaTHH(POCHOKHHA3BI, KpeaTHHUHA 1 MOYEBHUHBI
D — Bricokue 3HaueHus UHEKca poaudepatnBHOi akTuBHOCTH Ki-67, oTpaxaromiero 10110
AKTHUBHO JENALIMXCS KIETOK
E — CHmxeHre ypoBHSI TUPO3UHTUAPOKCUIA3bl B Oa3albHbBIX TAHTIINAX, HAKOIUIEHHE ab(a-
CHUHYKJIEMHA
F — Dputpoxpomust THKBOpa, CHUKEHUE TEMATOKPHUTA, TICHKOIIUTO3



