3JJAHUA
NMPAKTHYeCKOro Typa peruoHajbHoro 3rana XXXIX Beepoccuiickoit
OJIMMIIMAAbI HIKOJbHUKOB 0 Ouosorum. 2022-23 y4. roa. 10 kiace
Bapuanr 1

OU3NOJIOTUA YEJTOBEKA U dKUBOTHBIX (makcumym 50 6a1710B)

Meton MarHuTHO-pe3oHaHcHOWM Tomorpapuu (MPT) ocHoBaH Ha U3MEpeHUH
9JIEKTPOMAarHUTHOIO OTKJIMKA aTOMHBIX SA€p BOAOPO/A, BO3HHUKAIOIIEI0 B OTBET Ha BO30YyXKIECHUE
UX ONPEIEIICHHBIM PaJu04acTOTHBIM UMITYJIBCOM.

B Tene venoBeka mpucyTCTBYeT OONBIIOE KOJMYECTBO aTOMOB Bozopoxa. IIpu BparieHuu
aTOMHBIX sIep BOJIOpOJA (1H) B TKaHAX CO3JAIOTCS KPOILIECYHBIE MArHUTHBIE IIOJISI, KOTOPBIE
OPHUEHTHUPOBAHbI B IIPOU3BOJIBHOM ITOPSIIKE
(Pucynok la). Eciu moMecTHTh YejaoBeKa

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

TaK Ha SIpa  BOAOpOJA  JCHCTBYET
IOCTOSHHOE MAarHUTHOE II0JIe, KOTOpoe
UCIIONIB3YIOT B ammaparax JUisi MarHUTHO -
PEe30HAaHCHOM TOMOTpaduu.

Pucynox 1. Opuenmayus macHummsix oceu
yacmuy npu Omcymcmeuu 6HeulHe20 no.is
(@) u 60 snewmnem macnummnom none (6)
HanpsiceHHocmbio B.

[Ipy mnomaue paaMOYacCTOTHOIO HMITYJIbCA HAaMarHMYEHHOCTb YacTHUIl MEHSET CBOE
HaIpaBJICHUE, U OHU IEPEXOAAT B BBICOKODHEPreTHUYECKOE cocTosiHue. llpn BbIKIItOUEHUHN
paAMoOvYacTOTHOIO  UMIYJbCa YacTHIbl  BO3BPALLAIOTCA B COCTOSIHME  paBHOBECUS U
BOCCTAHABJIMBAIOT CBOE HCXOJHOE pPAacIoJIOKEHHEe B MAarHUTHOM Mose Tomorpada. Bpewms, B
T€YEHHE KOTOPOIrO YacTHIbl BO3BpAIIAIOTCSI K HCXOJHOMY JHEPreTHYEeCKOMY COCTOSIHMIO,
HA3bIBAETCSI BPEMEHEM PEJIAKCALMM U OTJIMYAETCS Y Pa3HBIX THUIIOB TKAHU. DTH Pa3INyus CBSI3aHBI C
pa3HOl HACBIIIEHHOCTBIO TKaHEW BOJOPOJOM U C TEeM, KaK MEHSIOTCSI MarHUTHbIE CBOWCTBa
IIPOTOHOB B OKPYKEHUH Pa3HbIX aTOMOB U MOJIEKYL.

Jnst Kak10M TKaHU MOYKHO OIPEJIETUTD 1Ba BPEMEHU PEIAKCALINU:

T1 — Bpems, 3a KOTOpOE YaCTHUIIBI BO3BPALIAIOTCA B COCTOSHHE PaBHOBECHUS M BOCCTaHABIUBAIOT
CBOI0 HAMarHWY€HHOCTh; OTpakaeT B3aWMOJEWUCTBHE TMPOTOHOB C COCEIHUMHU AaToOMamH,
MOJIEKYJIAMH Y HOHAMY;
T2 — Bpemsi, 3a KOTOpO€ MHPOTOHBI OTJAIOT SHEPTUI0; OTPaKaeT B3aUMOJICHCTBUE IMPOTOHOB C
COCEHUMH ITPOTOHAMH.

ANTOpUTMBI KOMIBIOTEPHBIX MPOTpaMM aHAJIM3UPYIOT 3TH CHUTHAJIbl W IPOU3BOIAT
JeTalu3UpOBaHHbIE aHAaTOMHUYECKHe H300paxkeHus. OTHOCHUTENbHAs WHTEHCUBHOCTh CHUTHala
(stpxocth) Tkanel Ha MPT u3obpaxenuu omnpenaensercs BpemeneM penakcauuu (T1 u T2).

3aganue 1 (10 6amnoB). OcHOBBIBasICh HAa MEXaHHM3Max, Jiexamux B ocHoBe MPT, 3amomHuTe
Tabnuiry B MaTpuile 0OTBETOB.

3ananue 2 (10 6anaaoB). Vcnonesys asa MPT uzobpaxenus (T1 u T2-B3BemeHHbIe H300payKeHUS
Ha pHUCYHKE 2), CPaBHUTE WHTEHCUBHOCTh CHTHAJIA, IMOJIy4aeMOT0 OT Pa3HBIX TKaHEW M CTPYKTYD.
3anonnuTe Tabnuiy B MaTpuue 0TBeTOB.



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

Bapanue 3 (30 6amnoB). Meron MPT mIHMpOKO NMPUMEHSETCS B HEBPOJOTHMH, TaK Kak
MIO3BOJISIET C BBICOKOM TOYHOCTBHIO BU3YaJIM3UPOBATh CTPYKTYphI FOJIOBHOTO M CHUHHOrO Mo3ra. C
€ro IOMOIIBI0 YAACTCA BBIABUTH JIOKAIM3ALMIO OTEKOB, MOBPEKICHUM M OIyXOJEeW MO3ra,
Pa3phIBOB COCYAOB, MTATOJOTUIECKHE U3MEHEHHS Pa3IMYHBIX 00JIACTEH.

Ha pucynke 3 mnpencrtaBinensi MPT wu3o0pakeHuss MAalMEHTOB C  pa3IU4YHBIMU
[ATOJIOTUYECKUMHU U3MEHEHUsMU Mosra. Cpeau HHUX €CThb HalMEeHThl CO  CIEAYIOLUMU
3200JIeBaHUSAMU:

e bokoBOif amMHOTpopHUUeCKUM CKJIepo3 — Iporpeccupyroiiee HelpojaereHepaTuBHOE
3a0oJeBaHue, MPU KOTOPOM IPOUCXOANUT MOPAKEHHUE IBUTATEIbHBIX HEHPOHOB.

e bonesnp AnblreiiMepa — HeiposiereHepaTuBHOE 3a00J€BaHUE, XapaKTepU3yoleecs MnoTepeit
HEHPOHOB M CHHANTUYECKMX CBA3€M B KOpE TOJOBHOIO MO3ra M OIPEIEN CHHBIX
CyOKOpTHUKaJIbHBIX 00JacTsX. ['nbenb KIeTOK MPUBOIUT K BIPAXKEHHON aTpo(uu MOpaxeHHBIX
Y4acCTKOB.

e bonesns [lapkuHcona — HelipogereHepatuBHoe 3a00JieBaHUE, CBA3aHHOE C THOEIbI0 HEHPOHOB
YEpHOU CYOCTaHIIUH .

e ['emopparnueckuii MHCYJIbT — KPOBOM3IMSHHE B MO3I, CBSI3aHHOE C Pa3pblBOM OJHOTO W3
COCY/ZIOB I'OJIOBHOTO MO3Ta.

e [nmobmacToMa — HanboJee YacTo BCTpeyaromascs 3J0KauecTBeHHas (hopMa OMyXoJid MO3ra.

e PaccesHHBIN ckilepo3 — XpOHMUYECKOE 3a0osieBaHME, NMPU KOTOPOM IOPAaXKaeTcsi MHETMHOBAs
000J104Ka MTPOBOJHUKOB T'OJIOBHOI'O U CIIMHHOT'O MO3Ta.

Onpenenure, TOposBIEHUE  Kakoro 3a00JeBaHUs  WUIIOCTPUPYET  KaXIbll U3
npencraieHHblx MPT-cHuMmkoB. [locrapaiiTech ONpenenuTh JIOKAIHW3ALUIO HOBPEXKICHHBIX
CTPYKTYp, TMpEANONOKUTe, KaKk OHM OyIyT BBIIJISIAETh HA THCTOJIOTMYECKHX —Cpe3ax
(rucronormueckue npemnaparsl [-VI). Tlpennonoxure, kakue OMOXMMHUYECKHE W TOBEACHYECKHUE
M3MEHEeHMs OyIyT XapaKTepHbI IS JaHHBIX MaiueHToB. OTBeThl 3aHecuTe B MaTpHILly OTBETOB.
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HIudp HNTOI'OBAS OLIEHKA

JIMCT OTBETOB
HA 31aHUA NPAKTHYECKOro Typa peruoHajbHoro 3tana XXXIX Bceepoccuiickoit
OJIMMIIMAAbI HIKOJbHUKOB M0 OMosoruu. 2022-23 y4. roa. 10 kiaace
Bapuanr 1

OU3UOJIOI'US YEJOBEKA U ) KUBOTHbBIX (Makcumym 50 6aiiioB)

3ananme 1 (10 6asoB). IlporuBonokazanust npu MPT.

[Tpu mpoBenennu MPT uccnenoBanus CymiecTByeT psii IpOTHBONOKa3aHuil. HanummTe B Tabnuie
«ga» B Tex ciydasx, korna MPT-ckanupoBanue nenarb MoxkHO. Hanmmure «HeD» B TEX Cilydasx,
korga MPT-ckaHupoBaHue enaTh HEJb3sL

1. ycTaHOBJIECHHBIH KapAHUOCTUMYISTOP

2. DJIEKTPOHHBIE UMIIAHTATHI CPEJTHETO yXa

3. mapamuy

4. xmayctpodobus

5. Hajgu4Me Kapueca

6. Hajnyue KeNTOW TaTyUPOBKHU, CJETaHHON
KYPKYMOM

7. HamuuMe YEepHOW TaTyHUPOBKH, CJIIEIAHHON
Caxen

8. OKpacka BOJOC MEPEKUCHIO BOAOPOIA

9. OCKOJIOK CHapsiJia, IyJisi B IOJIOCTH Yepena

10. uHCynMHOBas momma

3ananue 2 (10 6a10B). UnTeHcuBHOCTH curHana Ha MPT uzo0pakeHusx.

OnuimmMre MHTEHCUBHOCTb CHUTHAJA, MOJIY4aeMOIro OT pa3HbIX TKaHeW W CTpyKTyp. i xaxzmoro
MPT wu3o0paxeHusi Ha pHUCYHKE 2 COCTaBbT€ CBoe onucaHue. llpu omucaHuu rpaganuii
MHTEHCUBHOCTH (SIPKOCTH) Hcnonb3yiiTe uudpst ot 1 10 5, rae:

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




3ananme 3 (30 6amoB). MPT u3o0pakeHuss U rHCTOJOTHYECKHE NMPeNapaThl MAlUEHTOB C
Pa3JIMYHBIMU ATOJIOTHYECKUMHU U3MEHEHUSIMH MO3ra.

3anonHuTe TaOJIMILy, UCIIONB3YysS YMCIOBBIE KOABI M M300pa)keHUs], IpUBeIeHHbIe B 3axaHuu. B
KaKIYI0 STYEHKY BHOCHUTE TOJIBKO OJJMH YMCIOBOW WJIM OYKBEHHBIN KOJI.

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

sal)=Niaulivelicplie-s

Konanl njs 3anoJHeHus Ta0IHIBI:

JAmnarnos:
1 — bokoBo# aMHOTpOPHUIECKUI CKIEPO3
2 — bone3Hp Anblreiimepa
3 — bonesnp [lapkuHcoHa
4 — I'eMopparuyeckuii UHCYJIbT
5 — I'nmno6nacroma
6 — PaccestHHBIN cKIIepo3
CumnromMaTuka:
7 — Adazus (y npaBmn)
8 — JlpokaHne KOHEUHOCTEH, OTpaHHYEHUE CKOPOCTH U 00beMa JBUKEHHM, CKOBAHHOCTb,
CBSI3aHHAS C TIOBBILIEHHBIM TOHYCOM MBIIII]
9 — HapyuieHue naMsTy Ha TEKyIIHE COOBITHS, HEBHUMATEIbHOCTh, HAPYIIEHUE OPUEHTAIIMH BO
BPEMEHH U B IPOCTPAHCTBE
10 — INonepryuBaHus MBIIII JIEBOH CTOPOHBI T€JIa U MOJIOBUHBI JIUIIA
11 — PaccTpoiicTBO UyBCTBUTENBbH OCTH, MTOKAJIBIBAHUE U OHEMEHHE B Pa3IMYHBIX YaCTsIX Teja,
CHM)KEHHE MBILIEYHON CHIIBI B KOHEYHOCTSX, FOJIOBOKPYKEHHE
12 — CnabocTh, aTpodust MBIIII, peCIUPATOPHBIE PACCTPONCTBA, MATOJIOTHYSCKHAE PEIICKCHI,
HapyLIEHUS peYu U TTIOTaHUs
Buoxumuyeckune MmapkepsbI:
A — Hakomnnenue 6eTa-aMUIOMAHOTO MENTHAA U Tay-OeKa
B — BrisiBiieH#e oMrokaoHaibHOT0 UMMYyHoro0yiuHa IgG B nukBOpe
C — IloBblieHne ypoBHs KpeaTHH(POCHOKHHA3BI, KpeaTUHUHA U MOYEBUHBI
D — Bricokue 3HaueHus nHaeKca npoiudeparuBHoi akTuBHOCTH Ki-67, oTpaxaroriero 100
AKTHBHO JEJISIINUXCS KIETOK
E — CHmxeHre ypoBHSI TUPO3UHTUAPOKCUIIA3bl B 0a3aabHBIX TAHIIMSIX, HAKOTIJIEHHE alib(a-
CHUHYKJIEMHA
F — Dputpoxpomust THKBOpa, CHUKEHUE TEMATOKPHUTA, TICHKOIIUTO3



