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NPaKTHYeCKOI0 Typa PerHOHAJBLHOIO0 3Tana

XXXIX Beepoccuiickoii 0iuMNIUaabI HIKOJLHUKOB 10 0nosorum 2022-23 yu.roa. 9 kiace

Bapuant 1

BNOJIOT'USA YEJIOBEKA

g d Q Ha mnepBblii B3MIsiA KaxeTcs, YTO
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06‘59"‘ MHOroO ¢akrtopoB. K HUM OTHOCSATCS:
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Pucynok 1. Cxema 0CHOBHBIX ObIXAMETbHBIX 00BEMOE.

3aganue 1 (19 6amnoB). BeinmosiHuTe nmpoodbl. 3anuinre 3HaueHUs B MaTpHIly OTBETOB.

3ananue 1.1. (9 6amnoB). [TapameTpsl CIOKOMHOTO JIBIXaHHS .
I'nsnsg Ha yackl, u3MepbTe Bamn putM JpIxaHus B MOKOe. 3alUIINTE 3HAYEHUE YaCTOThI JIbIXaHMS,
B akTax B MUHYTY (Y/1) B MaTpuIily OTBETOB.

1.

N

WsmeppTe npixatenbHbiii 00beM (O). ns sToro BcTaBbTe OOpaTHBIN KjlamaH B IyCTOM
mIapuK, clejaiTe oOBIUHBIN BAOX (HE Oosibile!), 3a)KMUTE MajdbllaMd HOC W BBIJIOXHUTE
BO3[yX B IIAPUK: TOT 00BeM, KOTOpBIA Bbl BBIOBIXaeTe MpPH CHOKOWHOM JbIXaHUH. J{7s
HAJeKHOCTH MOXKET€ MOBTOPUTH MpPoOy HECKOJbKO pa3 (M0 JKENaHWI0), CayBas Iiap.
[TopTHOBCKMM CaHTHUMETPOM H3MEphTe JIMHY OKPYXKHOCTH Imapa L, B caHTHUMeTpax.

L .
Boruncnure paanyc mapa R mo gopmyne: R = p Boruncnure npubnu3uTENbHBIA 00bEM
V1

4
mapa no gopmyie: V = gnR3 , B IUTpax.
Paccunraiite MunyTHbIN 00beM apixanus (MOJA=YJ1*]10), ucxona u3 Bamux qaHHbIX.
W3meppTe xu3HeHHYI0 eMKocTh Jerkux (PKEJI). Ing atoro BcTaBbTe OOpaTHBIN KIiamaH B
MyCTOW IIAPUK, CHACNaiTe MaKCUMaJIbHO TJIyOOKHM BIIOX, 3aKMHUTE TMajbllaMd HOC |
BBIJIOXHUTE MaKCUMaJlbHO BO3MOXKHBIH 00BeM Bo3ayxa B Imapuk. Berumciure JXKEJI, B
JUTPax, MO aIropuTMy I.2.

3ananue 1.2. 6 6an10B). 3a1epiKKa JIbIXaHHS.

1.

FJ'ISII[H Ha 4Yachbl, cnenaﬁTe MaKCHUMaAJIBbHO FHY6OKHﬁ BAOX, 3aACPKUTC HAbIXaHUC Ha
MaKCUMaJIbHO TCPIIMMOC BpEMH. 3anummure BpEMA 3aJICPIKKH. Onumure XapaKkTEep U3MCHCHUA
JbIXaHHA ITOCJIC HpO6BI B MaTpune OTBCTOB.

. Cnenaiite may3y 3-5 muHyT (Hampumep, BbinmoiaHuTe 3aganue 1.3.). IloBropurte mpoOy c

3az[ep>1<1<01”4 JABIXaHWA Ha BBIJOXC.

3apanmue 1.3. (4 6amna) Pacuer kucnopoanoit emxoctu kposu (KEK).

Ha ocnoBanuu Bammx onbITOB, a Takxke qaHHBIX U3 Tadauubl napaMeTpoB KPOBOOOpalieHUs
YeJIOBEKA BBIYKCIINTE KUCIOPOAHYIO EMKOCTh Balieil KpoBH, CUMTast, YTO 3a BPEMs 3aICPKKHU
JIBIXaHUSI BECh KUCIIOPOI, KOTOPBIN Bel BMOXHYH, OYyIET U3pacxo/10BaH.



ITapamMeTpbl KPOBOOOPALIEHHUS YeJI0BEKa

O6bvem mupkynupyromieit kpou (OK), B % ot maccel Tena 7,5%
ConeprkaHue KUCI0poa B MOMEIICHUH, % 20%
I'emarokpur, % 45%
MunyTHBII 00BeM kpoBooOpamenus (MOK), n/mMun 4,5

3ananmue 2 (5 6a/10B). YnipaBiieHHe IbIXaHHEM.

['a3000MeH B JETKHX, 33a[aBa€Mblii Pa3HbIMU TPYHIaMH CKEJIETHBIX MBI, JOKEH TOYHO
COOTBETCTBOBATH KPOBOTOKY MAJOTO KpPYyra, peryiupyromeMycs pabdoToi cepima U COCYAOB.
Kpome Toro, rimaakue MbIIIbl OpOHXOB JOJDKHBI HAMpaBlIATh IMOTOKH BO3AyXa K MeECTY
razooOmMeHa. OCHOBHBIC pEIENTOPHBIC 30HBI MPEACTABICHB Ha pHCYHKe 2. VMmynbCchl OT
KapoOTHUHOTO CHHYCA UIYT, B MIEPBYIO OUepe/ib, K HEHPOHAM B/I0Xa, a UMIIYJIbChI OT PELEITOPOB
MPOJIOITOBATOrO MO3Ta, OPOHXOB M CKEJICTHBIX MBIIII — K HEWPOHAM BBIZOXA.

PUCYHOK 2 BaxHenwwme 3BeHbsA

CUCTEMbI perynsuuu
AbIXaHUS
peqenTOpblkO/z' i } peuentopbl CO2 1 — LeHTpanbHblit

)7 : -
[ bIXaTenbHbI MEXaHU3M
N /()‘\/ # A

\«‘;\ - f (nokasaHa npoekuus
" “ - -
X\L\\ // -4 J HEeNpOHOB BEHTPanbHOM

"”,“_‘.’ AbIXaTenbHO rpynnbl Ha
WS HUWKHIOK NOBEPXHOCTb
3 NPOAONroBaToro Moara),
2 — apTepuanbHble
XemopeLenTopsl

(kapoTuaHbIA rmomyc),
3— bynubapHble
XEMOYYBCTBUTENbHbIE 30HbI,
4 — neroyvHble
MexaHopeLenTopbl,

5 — nerkue,

6 — guacdpparma,

7 — MexpebepHble MbiLLbI.

MexaHopeLenTopbl ( 6 \

3ananue 3 (6 6a,710B).

3aganue 3.1. [IpIxaTeIbHBIN LHEHTP.

Lentp, ympaBisitonuii AbpIXaHUEM, MPEACTABISIET CO0OW Trpymmy siaep CTBOJia MO3ra, e
HEKOTOpble HEHpOHbI 00JIaZjal0T aBTOMaTHEeH, TO €CTh CIIOCOOHOCTBIO K CaMOIIPOU3BOJIBHOM
TCHCpalnuu HUMITYJIBCOB. HaHHI)Ie MCJIUKOB O TpaBMaxX, a TAaK¥XE OIIBITBI C nepepe31<01>’1 Pa3HBIX
otnenoB Mo3ra (PucyHOk 3), mpUBOAMBIIEH K pa3IMYHBIM HAPYIICHHUSM JBIXaHUS, TIO3BOJIMIH
BBIABUHYTH THIIOTE3Y O POJIU PA3JINYHBIX CTPYKTYP MO3ra B PErYIALUU AbIXAHUS .



ANHOICTHYECKHI HeHTp
HucnuparopHbiii HeHsTp

JIbixanHe 3aMel IeHHOe
s IKCHHPATOPHBIH HEHTP

T |

JbIxanne 3aMeI1eHHOE

/LU

OcraHoBKA AbIXaHHS

|

K anadparme

MexpeodepHble
HEpPBBI

JAbixanne 3a cYeT ABH/KeHHA
anadparmbt
<D,
\. AAM/\/L J K MexpedepHbIM MBIIIIAaM
Pucynok 3. Bhusanue mecma nogpeicoenus cmpyKkmyp mo32a Ha
OUHAMUKY ObIXAMEIbHBIX OBUNCCHUIL.

Ha cerognsmHuii 1eHb HET €IMHOM TEOPUU O MEXAHM3MaX TE€HEpalMM AbIXaTEJIbHOTO
pUTMa, Ha pUCYHKE 4 TpadruecKu NOKa3aHbl TPU OCHOBHBIE TUIIOTE3bI.
['mnore3a 1: 'mnorte3a BoxuTenedl puTMa IpeanoiaraeT HalMuue HEeCTaOMJIBHOIO MOTeHIHaIa
MOKOSI W CIHOHTAHHOW Jemojspu3alMii Yy HEHPOHOB, COEAMHEHHBIX MEXay coOoi
BO30YKJaOIMMHU U TOPMO3HBIMU CBS3SIMH.
l'unore3a 2: CereBas TeopHsl CTaBUT BO TIJIaBy yIjla MOCJIEIOBATEbHOE TOPMOXKEHHUE OJHUX
IpyII HEUPOHOB APYTUMHU.
l'unoreza 3: CuHanTuueckas BepcUsl IpelrosiaraeT BbIOPOC BO30YKJAOLIEro Meauaropa
(rmyTamaTta), MPUBOJIAILETo K BO30YX/I€HUI0 HEHPOHOB LIEHTPa BJIOXA.

W

—O  BosGymaaloue cHHancol 5s5
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Pucynok 4. Ocnognsie 2unome3st RPOUCXOHCOEHUA PUMMA
ObIXAHUA U npUMeEpP PUMMUKU HElPOHOE.



Homepa ci10B 1151 BCTAaBKHU NPONYIIEHHBIX TEPMHUHOB B TekcTe 3aganuid Ne2 u Ne3 1.
Buumanue! He 6ce cnosa mocym 6vimb UCNONb308AHbI, HEKOMOPbIE MEPMUHBL MO2YM ObIMb
UCNONB308aAHbI HeCcKobKko pa3. Iladexc u uucio 6 cnucke Mocym He COOMBemcmeosamy
MAaKkoeviM 8 mekcme.

1 — Bmox, 2 — BBIIOX, 3 — 3alONHAIOTCA, 4 — OIYCTOIIAITCH, 5 — KOpP3WHYATHIA, 6 —
MUPAMUJIHBINA, 7 — KIETKa-3€pPHO, 8 — MOTOPHBIN, 9 — BcTaBouHbIH, 10 — mo6Hast, 11 — TemeHHas,
12 — 3arputounasi, 13 — Bucounas, 14 — cpemnuid, 15 — cnuHHOM, 16 — mehHb, 17 —
NOsICHUYHBIN, | 8 — rpyanHO#, 19 — mpogonrosatsrii, 20 — 3axuuii, 21 — nepenauii, 22 — 60KOBOIA,
23 — nartepanbHbIi, 24 — KOHEYHBIN, 25 — CEHCOpPHBIH, 26 — Kopa, 27 — runodus, 28 — ceTeBoH,
29 — Boautens purMa, 30 — cuHanTuyeckui, 31 — aBToMaTusi.

3aganue 3.2. IlneBmorpadus.

OnuH M3 METOAOB, KOTOPBIM HCHONB3YIOT I MCCIEIOBAHUS JIbIXaHUS YEJIOBEKa, 3TO
nHeBMorpagus — rpaduyeckoe U300paKeHHE IbIXATEIbHBIX IBM)KCHUH TPYJHON KIIETKH.
[THeBMOrpamMMy 3alMCHIBAIOT BO BpPEMs CHA, IPU pa3IMYHbIX Harpy3Kax, Ipyu Noaurpaduyeckoi
npoBepke (Ha «aerekrope oku»). Hawmbonee nHPOpMATHBHOW SIBISETCS CHHXPOHHAs 3aIlUCh
JIbIXATENbHBIX JBWKCHUH C MOMOILIBIO JBYX JaTUYMKOB, KOTOPbIE 3aKPEIUISIOT BOKPYT BEpXHEH
4acTU TIPYJHOM KIETKM M BOKPYI HW)XKHEH 4YacTu IpyaHOM KieTku. I[lpu papIxaTenbHBIX
JBYDKEHUSAX OKPYXHOCTb I'DYIHOW KJIETKM MEHseTCs, yTo rpaduyecku oroOpakaercs B BHJE
nHeBMorpammbl (PucyHok 5).

1/ \\J/ /\f | / \\J f\\
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Pucynok 5. IlHeBMorpamma, 3amMcaHHass C IOMOLIbIO JBYX JaT4yUKOB: 1 — JaT4uK,
3aKperyIeHHbI B BEpXHEW 4acTH IPYJHON KIETKH, 2 — JaT4YMK, 3aKpETJICHHbIH B HUYKHEH 4acTu
IpylHON KJIeTKU. B mccnemoBanuu mpuHAN ydacThe noOpoBojen; B Bo3pacte 20 jer 0e3
pecUpaTOpHBIX 3a00J1€BAHNN, HE 3aHUMAIOIIUICS CIIOPTOM.

IIpoananu3upyiTe MHEBMOTPAMMY M OTBETHTE Ha BONPOCHI B MaTpuiie 0TBETOB.



3ananue 4 (10 6aanoB). ['ucrosorus.

Ha mukpodoTorpadusix n3obpaxkeHsl monepeyHbie cpe3bl Pa3HbIX MONBIX CTPYKTyp. OnmHa w3
HUX SBJISETCS HEMOCPEICTBEHHBIM  YYaCTHUKOM akTa JbixaHus. OCHOBBIBasCh Ha
npennoxkeHHsIx Bam mukpodoTorpadusix oTBeThTE Ha BOIPOCH B MaTpuiie 0TBETOB.

Tkanb |:

Tkanb I1:

Tkaus I1:
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HNTOI'OBAS OLIEHKA

JIMCT OTBETOB
Ha 3a/JaHUsI MPAKTHYECKOT0 TYpa PerHoHAJbLHOIO Tana

XXXIX Beepoccuniickoii 01MMIMaAbl IIKOJLHUKOB 110 0nosnornu. 2023 roa. 9 knace
1 BAPUAHT

BUOJIOI'USAA YEJIOBEKA

Mamepuanwvi: cexynoomep, Uiy 4acvl ¢ CEKYHOHOU CMPEIKOU (803MONCHbI OOHU HA
KabuHem, Ha cmeHe), 030VUIHBII Wap ¢ KIANAHOM, NOPMHOBCKULL CAHMUMEMD, KATbKYIAMOp .

3ananue 1 (19 6a/10B).
CsanpTe moynoOHee, MPHUCIOHUBIIMCH K CHHHKE CTyJa, pacciadbTe MBIl BbImonHUTE

JAbIXAaTCIIbHBIC Hp06LI U 3aI10JIHUTC Ta6JII/II_IBI HHWXKC.

3aganmue 1.1. (9 6ami0s). [TapameTpsl CIIOKOWHOTO JBIXAHHS.

qn

(IMKJIOB B
MUHYTY)

JnuHa oKpyXHOCTH
MIPY CIIOKOMHOM
JIBIXaHUH (CM)

J0 ()

MO/
(o1/mMuH)

JlnuHa OKpyXKHOCTH IpH
n3mepennn JXKEJI (cm)

KEJI (1)

B nopme MOJI B3pocnoro yenmoBeka coctaBisier 6-8 yi/muH. Kak BbI jaymaere, 4TO MOXKET
oTpaxkath yBennueHrne MO/I B mokoe (3amuiinte HoMepa NPaBUIIbHBIX YTBEPIKACHHH):

1. aKTHUBallUuIO HapaCHMHaTH‘IeCKOﬁ CHCTCMBI
AKTHUBAIIUIO CHUMITAaTHYECKOM CUCTEMBI
JICTOYHYIO HEAOCTATOYHOCTD

CHUXCHHYIO TECMIICPATYypy TCJla

HAJINYNEC BOCHAIIMTCIIBHBIX IMTPOUCCCOB B JICTKHUX
BBIKYPCHHYIO HCIABHO CUTAPETy

ook wm

3apanme 1.2. (6 6a/10B). 3a/1epKKa IbIXaHUS Ha BJOXE U HAa BBIJIOXE.

Bug ipober | 3] O3K Yacrora ['my6una [Tpu ipoGe OcHoBHO#
Bpems | 00beM JIbIXaHUS JIbIXaHUS OobIie dbakrop,
3azep | 3amaceHH | mocie npoObl | mocie NpoObl |  yBEIUYUIACH IPOBOLIUPY

KKU oro BbIpocna (1), | BeIpocna(l), | ummynbcanus oT IOIU i
JpIXa | KHCJIOPO ynana (2), ynana (2), KapOTHUIHOTO BJIOX:
HUSA na (1) CUJIBHO HE CUJIBHO HE cunyca (1), HU3MEHEHUE
(MuH) W3MEHWIACh | M3MEHMIAch( CKEJICTHBIX ypoBHst O
(3) 3) mbI (2) (1), COz (2)
3anepxka

Ha BJIOXE

3anepxka

Ha BBIZIOXE

3aganue 1.3. (4 6auna). Pacuer xucinopoanoit emxoctu kposu (KEK).

Ha ocHoBaHuu ombiTa ¢ 3a€p>KKON ABbIXaHUSI HA BJOXE, a TaKXE YacThb JAHHBIX W3 TaOiuIbl
[IapaMeTPOB YEJIOBEKA BBIUMCIUTE KUCIOPOIHYIO EMKOCTh Bamieil KpoBH, cunTas, 4To 32 BpeMs
3aJIEpP’KKH JbIXaHMsI BECh KHCIIOPOJI, KOTOPbI Bbl BIoXHYNMH, OyAeT U3pacxo/10BaH.

Bar Bec,
MIPUMEPHO

(kr)

OK (o6bem O6wem kpoBH, | OJIK (monss xpoBu ot | KEK
Bameit MPOIIEANICH yepe3 | OK, npomenmei yepes | (KUCIOpOaHAS
LUPKYJIUPYIOL | JIETKHE 34 BpEMsI | JIETKHE 3a BpeMs | EMKOCTh KPOBH)

eil KpoBH, 1)

3aJIEP>KKH AbIXaHUsI (J1)

3aJICPKKH JIBIXaHUS )
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3ananmue 2 (5 6a/1J10B) . Herpomko mpoutuTe BCIyX JHO00€ PUTMHYHOE CTHXOTBOPCHHE.
Onumure XapakTep HM3MEHEHHs IBbIXaHUS U PabOTy CTPYKTYp BO BpeMsi MpOOBI, 3aroJIHUB
MPOIYCKH B TeKCTe (BCTaBbTE B TEKCT HOMeEpa MPOMYIICHHBIX CJIOB U3 MPEIJI0KEHHBIX B OJlaHKE
3amganus):

Ilpousnecenue cn08 nNpouUCxooum Ha . Ilpu >mom, Kocoa necKue

, IPOUCX00Um KOPOMKULL . Hanuvim npoyeccom ynpasnsiiom

HeUpOoHbl oo mosea. Onu

UMEIOmM CUHANCHL C HEUPOHAMU, TeHTUWUMU 6 poeax u
omoenos Mmo3ea.

3ananue 3 (6 6a10B).
3aganue 3.1. (4 6aqua). M3yunre cxemy peryiasnuu padoThl JbIXaTeIbHOro HeHTpa. BeraBbTe B
TEKCT HOMepa MPOIYLICHHbIX CJI0B U3 NPEUIOKEHHbIX B OslaHKe 3a1aHMsL:

Aopa OvixamenbHo20 YeHMpPa HAXOOAMC 8 u
omoenax mo3sed, 6vlule omoena mosea. Hetiponwvl eviooxa
pacnonodcenvl  OaUdNCE K Mo32y, uYem HeUupoHvl 600xa. [lanHwbie O pe3Kom

ywauwenuu ObIXAHUSL 8 COCHOSIHUU aypoel 'y OonbHbIX BNUTEncuell ceudemeﬂbcmeyiom npomue
cunomesvl ceHepayuu pumma ovixanus. B mo orce epems, coxpaneHue
npu  KyaibmueupoeaHuu U30JAUPOBAHHbLX HQMVPOHOG ObIXAMENbHO20
uernmpa ceudemeﬂbcmgyem 6 NOJIb3y cunomesvl

3aganue 3.2. (2 6amua). Mcmnonb3ys mHEBMOrpaMMy, MpPHUBEACHHYIO B OiiaHke 3amgaHus,

OTIpe/IeNnTe:
1. Yacroty npixaHus J0OpOBOJIblIa (LIUKIOB B MUHYTY) (0,5 6.)
2. DyHKIIMOHAIBLHOE COCTOSIHUE (CIOKOWHOE 00JPCTBOBaHME, TIyOOKUH COH, (U3MUYECKast
Harpyska) (0,5 6.)
3. Tlon noGpoBosiblia (MYKCKOM/>KEHCKHA) (16.)

3aganue 4 (10 6annoB). Onpenenute Mukponpenaparsl. CootHecure Homepa cTpyktyp (-111) ¢
UX Ha3BaHMSIMH, a TaKKe MPOHYMEPOBaHHbIE B KAXKION CTPYKType TKaHU (13) ¢ npuBeAeHHBIMU
B Ta0mMIIe:

bpoux Aprepust IMoaB3nomHas
MBIIIECYHOT 0 KHIIKA
TUIA

Homep tkanu (I-111)
Homep I'nmaakasa MbIIIIa
CTPYKTYPHbI HA Xpsam
MHUKPO- JHAoTe NI
¢pororpapuu DnUTe AN AILHBIT
(ecan cJI0ii cam3uCTOI
OTCYTCTBYET, 000J10YKH
CTaBbTe Perxsiast
npoyepk!) BOJIOKHUCTaA

COeIMHHUTEeIbHAas

TKaHb

1. Kakas u3 npeACTaBICHHBIX BbIIE TKaHeW (IpuW paBHOM TonmuHe) Oyner oO0nanaTh
HanOOJIbIICH PACTSDKUMOCTBIO?

2. Y xakoil TkaHH (IIpU paBHOM TOJIIMHE) OyJeT HauOoIbIIas MbIIIEYHAast cuia?

3. B xakoii TkaHu (TKaHSX) B CTEHKE MPUCYTCTBYIOT HEHPOHBI?




