3AJJAHUSA
NMPaKTHYECKOT0 TypPa PerHoHAJILHOI0 dTana
XXXIX Beepoccuiickoii 0MMNuaabl MIKOJAbHUKOB M0 0nosorum 2022-23 yu.roa. 9 kiace

Bapuant 1

BNOJIOT'USA YEJTOBEKA

g d Q Ha mnepBblii B3MIsiA KaxeTcs, YTO

Boapacr 20-30 50-60 20-30ner pOBINIATH — OTO OYEHBb IpoCcTo, "
i ' n ' mpouecc He  TpeOyer  0COOBIX

PeaepsHbIn
obki obem PeryJasTOpHBIX MeXaHu3MOB. OIHAKO,
bt Peseps  BAOXA Ha CaMOM Jejie, JJId aJeKBAaTHOIO
nerkux 8Adxa o0ecrieyeHns OpraHu3Ma KUCIOpoaoM
KuaHenHas u  u3baBlIeHHUS OT  TPOIYKTOB

EMKOCTb !

gt i Deixarénsei 48n 38n 36n MeTabONM3Ma HY)XHO COYETaTh OUYCHb
06‘59"‘ MHOTO (aktopoB. K HUM OTHOCSTCS:
d)yHKuvgonanb- PesepeHbiit CKOpOCTh oOmeHa BEIIECTB,

Hana obrem
e O s 3¢ peKTUBHOCTH razoo0OMeHa,
eMKOCTb ¢ TeMIepaTypa, COBEpIIAEMBbIE, WIH

A .
OcTaTouHbIi 127 18n 10n IUIJAHUPpYEMBIE  JIBHXKEHUS,  pPEUb,

obvem 'y 'y 'y

SMOLIUU U JApPYTHE.
Pucynok 1. Cxema 0CHOBHBIX 0bIXAMENBHBIX 00BEMOG.

3aganue 1 (19 6aoB). BeinmosiHuTe npoodsbl. 3anuinre 3HaueHUs: B MaTpHIly 0OTBETOB.

3anpanmue 1.1. (9 6atoB). [lapameTpsl CIIOKOMHOTO IbIXAHHS.

['msans Ha yacel, u3MepbTe Bail puTM apixaHus B TOKoe. 3alUIINTE 3HAYEHHE YaCTOTHI AbIXaHMUs,

B akTax B MuHyTy (4J1) B MaTpuily oOTBETOB.

1. Usmepbte npixatenbHblii o0bem (O). [dns sroro BcTaBhTe 0OOpaTHBIA KiamaH B ITyCTOU
IapuK, CAeNaiTe OOBIYHBIM BAOX (HE Oonbiie!), 3aKMUTE TalbIlaMUd HOC W BBIIOXHHUTE
BO3JyX B IIapuK: TOT 00BEM, KOTOpbI Bbl BbIABIXaeTe MpHU CHOKOWHOM JAbIXxaHuu. [lns
HAJeKHOCTH MOXKETE€ IOBTOPUTH MPOOY HECKOJbKO pa3 (M0 JKENaHWI0), CayBas Imap.
[TopTHOBCKUM CaHTHUMETPOM H3MEphTe JIMHY OKPYXKHOCTH Imapa L, B caHTuMeTpax.

L .
Boruncnure paguyc mapa R mo gopmyne: R = p Boruncnute npuOinM3UTENbHBIA 00beM
V1

mapa 1o gpopmyine: V = %nR3 , B JIUTpax.

N

Paccuuraiite MunyTHbIM 00beM 1 bixanus (MOA=Y/*10), ucxoxas u3 Bamux qaHHbIX.

3. UsmepwTe ku3HeHHyro eMkocTh Jerkux (JKEJI). [lnst aToro BcTaBbTe OOpaTHBIM KjlamaH B
MyCTOW IIAPUK, CHACNaiTe MAaKCUMAaJbHO TIYOOKHI BJOX, 3aXMHUTE TMajbllaMd HOC |
BBIJIOXHUTE MaKCHUMalbHO BO3MOXXHBI 00beM Bo3ayxa B mmapuk. Beramcnute XXEJI, B
JUTpax, 10 aIrOpUTMy 1.2.

3ananue 1.2. 6 6am10B). 3a1epiKKa AbIXaHHS.

1. 'nans Ha dacel, chenaiTe MakCHMMalbHO TIIyOOKHH BIOX, 3aJCpKUTE JbIXaHUE Ha
MAaKCUMAaJIbHO TCPIIHUMOEC BPEMI. Sammmmre BpEMA 3a/ICPKKH. Onummre XapaKTEP UBMCHCHHUA
JIBIXaHHUS TIOCIIe MTPOOBI B MATPUILIE OTBETOB.

2. Cpenaiite may3y 3-5 muHyT (Hampumep, BbimonHHTe 3amanue 1.3.). [loBTopure mpoly c
3aJICPIKKOM JIbIXaHUs Ha BBIIOXE.

3aganmue 1.3. @ 6amna) Pacuer kucnopoanoit emxoctu kposu (KEK).

Ha ocHoBanuu Bammx onbITOB, a Takke 1aHHBIX U3 Taduauubl napamMeTpoB KPOBOOOpaleHUs
YyeJI0BeKAa BBIUNCIMTE KHUCIOPOJHYIO EMKOCTh Bariei KpoBH, cuMTas, 4TO 3a BpPEMsl 3aJI€PKKH
JBIXaHUS BECh KUCIOPOI, KOTOPBI Bbl BAOXHYIM, OyIeT u3pacxooBaH.



ITapamMeTpbl KPOBOOOPALIEHHUS YeJI0BEKa

O6wem mpkynupytomeit kpou (OK), B % oT macchl Tena 7,5%
ConeprkaHue KUCIOpo/ia B TOMEIIECHHH, %o 20%
I'emarokput, % 45%
MunyTHBII 00beM KpoBooOpamenus (MOK), n/mMun 45

3ananue 2 (5 0a1J10B). YHpaBjieHHe JIbIXaHUEM.

['a3000MeH B JErKHX, 3a/laBa€Mblil pa3HBIMU TPYIIAaMU CKEJIETHBIX MBIIIL, JOHKEH TOYHO
COOTBETCTBOBATH KPOBOTOKY MAJIOTO Kpyra, PeryaupyromemMycs pabdoTol cepiala M COCyJOB.
Kpome Toro, rmagkue MbIIIIbl OpPOHXOB JOJDKHBI HAMpaBIsITh MOTOKH BO3AyXa K MECTY
razooOmMeHa. OCHOBHBIC PEICNITOPHBIE 30HBI MPEACTABICHB HA PUCYHKE 2. VMIynbCchl OT
KapOTHUHOTO CUHYCa UAYT, B IEPBYIO OuYepe/lb, K HEMPOHAM BJI0Xa, AUMITYJIbChI OT PELENTOPOB
MPOJIOITOBATOTO MO3Ta, OPOHXOB U CKEJIETHBIX MBIIII] — K HEHPOHAM BBIZOXA.

PUCYHOK 2 BaxHenwwme 3BeHbsA

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

, Q
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%@‘3\ / - f (nokasaHa npoekuus
X\\\\\ 14 4 ) HelpOHOB BEHTPanbHo

AbIXaTenbHbIN MexaHu3m

"”,“_‘.’ 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 0as10B).

3ananme 3.1. /IpIxaTeJbHbIN HEHTP.

entp, ynpaBnsromuii AbIXaHUEM, MPEACTABISIET COOOW TPYIIy SAEp CTBOJA MO3Tra, Te
HEKOTOpbIe HEHPOHBI O0JaNal0T aBTOMATHEH, TO €CTh CIHOCOOHOCTBIO K CaMOIPOU3BOIBHOM
TCHCpalnuu HUMITYJIBCOB. HaHHI)Ie MCJIUKOB O TpaBMax, a TAK¥XE OIIBITHI C nepepe31<01>’1 Pa3HBIX
otnenoB mosra (PUcyHOK 3), mpUBOAMBIIEH K pa3IMYHBIM HAPYIICHUSM JIBIXaHUS , TIO3BOJIMAIH
BBIABUHYTH THIIOTE3Y O POJIM Pa3IUYHBIX CTPYKTYP MO3Ta B PETYJISILIUU JbIXaHUA .



ANHOICTHYECKHI HeHTp
HucnuparopHbiii HeHsTp

JIbixanHe 3aMel IeHHOe
s IKCHHPATOPHBIH HEHTP

T |

JbIxanne 3aMeI1eHHOE

/LU

OcraHoBKA AbIXaHHS

|

K anadparme

MexpeodepHble
HEpPBBI

JdbIxanHe 3a CUeT ABHAKeHHSA
anadparmbt
<o)

\ AAM/\/L ’ K MexpedepHbIM MBIIIIaM

Pucynok 3. Bruanue mecma nogpeicoenuss cmpyKkmyp mo3za Ha
OUHAMUKY ObIXAMEIbHBIX OBUNCCHUIL.

Ha cerognsamnuii 1eHb HET €AMHOM TEOPHUU O MEXAHU3Max IEHEpalUu JbIXaTEIbHOIO
pUTMa, Ha pUCyHKe 4 rpad)udecKu MoKa3aHbl TP OCHOBHBIE TUIOTE3bI.
['mnore3a 1: 'mnorte3a BoguTeneil purMa mpeanojaraeT Hajauuue HECTaOMJIBHOIO MOTEHIMaIa
MOKOSI W CIOHTAHHOM  Jlemoyiipu3allMyd Yy HEHpOHOB, COEIUHEHHBIX MEXIy Co0oi
BO30YKJaOIMMHU U TOPMO3HBIMU CBS3SIMH.
l'unore3a 2: CereBas TeopHsl CTaBUT BO IJIaBy yIja IOCIEIOBATEIbHOE TOPMOXKEHUE OTHUX
Ipynn HEHPOHOB IPYTMMH.
l'unoreza 3: CunanTuu eckas BepcUsl MpelrosiaraeT BbIOPOC BO30YKJAOLIEro MeauaTopa
(rmyTamaTta), MpUBOJIAIIETO K BO30YXK/IEHUIO0 HEHPOHOB LIEHTpa BJIOXA.

W

—O  BosGymaaloue cHHancol 5s5
=< TopmosHbie cuHancul

20 mV

Pucynok 4. Ocnognsie 2unome3ssl npoucxoxicoenus pumma
ObIXAHUA U NPUMEP PUMMUKU HEUPOHOG.



Homepa cj10B 1151 BCTaBKH NMPOIY MIEHHBIX TEPMHUHOB B TeKcTe 3agaHuii Ne2 u Ne3.1.
Buumanue! He 6ce cnosa mocym 6vimb UCNONb308AHbI, HEKOMOPblE MEPMUHBL MO2YM Oblmb
UCNONB308AHbI HECKONbKO pas. Iladedc u uucio 6 cnucke moz2ym He COOMBEMCMB08aNMb
MAaKkoeviM 8 mexcme.

1 — Bmox, 2 — BBIIOX, 3 — 3alONHAIOTCA, 4 — OIYCTOIIAIOTCH, 5 — KOpP3WHYATHIA, 6 —
MUPAMHUJIHBINA, 7 — KIIETKA-3€PHO, 8 — MOTOPHBIN, 9 — BcTaBOuHbIH, 10 — 100Hast, 11 — TeMeHHas,
12 — 3arputounasi, 13 — Bucounas, 14 — cpemnuid, 15 — cnuHHOM, 16 — melHb, 17 —
nosICHHYHBINA, 18 — rpyanHo#, 19 — mpogonrosartsrii, 20 — 3anuuii, 21 — nepenuuii, 22 — 60KOBOIA,
23 — natepanbHbIi, 24 — KOHEYHBIN, 25 — CEHCOpPHBIH, 26 — Kopa, 27 — runodus, 28 — ceTeBoH,
29 — Bogutens purma, 30 — cuHanTuyeckui, 31 — aBToMaTusl.

3aganue 3.2. IlneBmorpadus.

OnuH U3 METOAOB, KOTOPBIA MCIOJB3YIOT JAJSl UCCIEAOBAHUS JbIXaHUS YEJIOBEKA, 3TO
nHeBMorpagus — rpaduyeckoe U300paKEHHE IBIXATEIbHBIX JBM)KEHUH TPYJHON KIETKH.
[THeBMOrpamMMy 3aluChIBalOT BO BpPEMsl CHa, IPH Pa3JIMYHbIX HArpy3Kax, IpyU Hoaurpaduyeckoi
npoBepke (Ha «uaerekTope Joku»). Hanbonee mH(GOPMATUBHON SBISETCS CHHXPOHHAs 3alHCh
JIbIXaTENbHBIX JBMKEHUH C MOMOLIBIO JBYX AATYMKOB, KOTOPBIE 3aKPEIUISIOT BOKPYT BEpXHEH
4acTU TIPYJHOM KIIETKM M BOKPYI HMIJKHEW 4YacTH TIpyJHOM KieTKU. IIpu [bIxarenbHbIX
JBIDKEHUSAX OKPYKHOCTh T'PYAHOM KIETKH MEHseTcs, UTo rpaduyecku OoToOpakaeTcs B BHJE
nHeBMorpammbl (PucyHok 5).

1/ \\J/ /\f | / \\J f\\

2 /\/\\///j\/\w/\/’f\\

00:00:00 00:00:10 00:00:20

Pucynok 5. IlHeBMorpamma, 3amMcaHHass C IOMOLIbIO JBYX JaT4MKOB: | — JaT4uK,
3aKperyIeHHbI B BEpXHEW YacTH TPYIHOM KJIETKH, 2 — TaT4MK, 3aKPEIUICHHbIN B HIDKHENW 4acTH
rpylHON KJeTKUu. B uccrnegoBanum npuHsi ydactue poOpoBosiery B Bo3pacte 20 ner 0e3
pecnupaTopHBIX 3a001€BaHUN, HE 3aHUMAIOIIUICS CIOPTOM.

IIpoananu3upyiTe MHEBMOTPAMMY M OTBETHTE Ha BONPOCHI B MaTpuiie 0TBETOB.



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

Ha mukpodororpadusx m300pakeHbl MOMEPEYHbIe CPEe3bl Pa3HBIX MOJNBIX CTPYKTyp. OnHa u3
HUX SIBJISIETCS  HEMOCPEACTBEHHBIM YYAaCTHMKOM  akTa JbixaHus. OCHOBBIBasCh Ha
MpeanokeHHbIx Bam mukpodoTrorpadusx oTBeTbTe Ha BONPOCH B MaTpuiie 0TBETOB.

Tkaus |:

Tkanb I1:

Tkaus I1:




Mndp

HNTOI'OBAS OLIEHKA

JIMCT OTBETOB
Ha 32JaHUS NPAKTHYECKOI0 TYPa PerHOHAIBHOI0 3TANa
XXXIX Beepoccuniickoii oMMnuagbl MKOJIbHUKOB 10 0unosornu. 2023 roa. 9 knace

BUOJIOI'USAA YEJIOBEKA

1 BAPUAHT

Mamepuanwvi: cexynoomep, ulU Yacvl € CEKYHOHOU CMPEIKOU (803MONCHbI OOHU HA
KabuHem, Ha cmeHe), 6030VUIHBIL WAP C KIANAHOM, NOPMHOBCKUL CAHMUMEMP, KALbKYIAMOP.

3anaunue 1 (19 6a/10B).
Csnpre mnoynoOHee, MPUCIOHUBIINCH K CIUHKE CTyJa, pacciadbTe MBI Beinonnure
JIBIXATENbHBIE IPOOBI U 3aIIOTHUTE TAOHIIBI HIKE.
3aganmue 1.1. (9 6amnoB). [TapameTpsl CIIOKOWHOTO JbIXAHHS.

qa Hnuna oxpyxknoctu | 10 (1) | MOJ] JnuHa OKpy>KHOCTH IpPHU KEJT ()
(UMKJIOBB | TMPH CIIOKOWHOM (o1/mMuH) n3mepennn JKEJI (cm)
MUHYTY) JbIXaHUM (CM)

B nopme MOJI B3pocnoro uemnoBeka cocTaBisieT 6-8 i/muH. Kak BbI qymaere, 4To MOXKET

oTpaxkath yBennueHue MO/ B nokoe (3anuimre HoMepa MpaBHIbHBIX YTBEPKICHUI):

1. AaKTHUBaIlUIO HapaCHMHaTHLIeCKOﬁ CUCTCMBI

ook wm

AKTHUBAIIUIO CHUMIIaTHYECKOU CHCTEMBI
JICTOYHYIO HEAJOCTATOYHOCTD

CHUXCHHYIO TECMIICPATYypy TCJla

HAJIMYNUEC BOCHATIUTCIIBHBIX ITPOUCCCOB B JICTKHUX
BBIKYPCHHYIO HEAABHO CUTapETy

3ananue 1.2. (6 6a10B). 3a/1epKKa bIXaHUS HA BJOXE W HA BbIJIOXE.

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

KK oro BbIpocna (1), | Beipocna(l), | uMmmynbcanus oT FOILM I
JpIXa | KHCJIOPO ynana (2), ynana (2), KapOTHUIHOTO BJIOX:
HUSA na (1) CUJIBHO HE CUJIBHO HE cunyca (1), HU3MEHEHUE
(MuH) W3MEHWIACh | M3MEHMIAch( CKEJICTHBIX ypoBHst O7
3 3) MpI (2) (1), CO, (2)
3anepxka

Ha BJIOXE

3anepxka

Ha BBIJIOXE

3aganue 1.3. (4 6amna). Pacuer xucnopoaHoii emxoctu kpoBu (KEK).
Ha ocHoBanum ombiTa ¢ 3aepKKON JIbIXaHMs Ha BIOXE, a TaK)KE 4YacTh JIAaHHBIX U3 TaOuuIlbl
napamMeTpoOB YEJIOBEKa BBIYMCIUTE KMUCIOPOJHYIO EMKOCTh Barieil kpoBu, cunTtas, 4To 3a Bpems
3aJIEPKKU IBIXaHUST BECh KHCIOPOI, KOTOPbIi Bbl BHOXHYNIN, OyET U3pacxog0BaH.

Bar Bec,
MIPUMEPHO

(kr)

OK (o6bem O6wem kpoBH, | OJIK (mons xpoBu ot | KEK
Bameit MPOIIEANICH yepe3 | OK, npomenmei yepes | (KUCIOpOaHAS
LUPKYJUPYIOL | JIETKUE  3a  BpeMs | JerKHe  3a BpEMS | EMKOCTb KPOBH)

eil KpoBH, J1)

3aJIep>KKH AbIxaHus (J1)

3a/ICPKKH JIBIXAHUS)
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3anaunmue 2 (5 0a/110B). HerpoMko mpoutute BCIyX Jt000€ PUTMHYHOE CTHXOTBOPEHHE.
Onumure XapakTep W3MEHEHHs JAbIXaHUS U paboTy CTPYKTYp BO BpeMs MpOOBI, 3aroJIHUB
MPOIYCKH B TEKCTe (BCTaBbTE B TEKCT HOMEpA MPOIYILEHHBIX CJIOB U3 MPEII0KEHHBIX B OJaHKe
3amganus):

Ilpousnecenue cn08 nNpouUCxooum Ha . Ilpu smom, Koe0a neckue

, IPOUCX00UmM KOPOMKULL . Hanuvim npoyeccom ynpasnsiiom

HeUpOoHbl oo mosea. Onu

UMEOM CUHANCHI C HEUPOHAMU, TEHCAUUMU 6 poeax u
omoenos Mmo3ea.

3aganue 3 (6 0a/1710B).
3ananmue 3.1. (4 6amna). M3yunre cxemy perysiiuu padoThI IbIXaTeIbHOTO LIeHTpa. BcTaBbTe B
TEKCT HOMEpA MPOIYLIEHHBIX CJIOB U3 PEAJIOKEHHBIX B O1aHKe 3aiaHus:

Aopa OvixamenbHo2o YeHMpa HAXO0AMCA 8 u
omoenax mosea, 6vlule omoena mosea. Hetiponwvl evidoxa
PAacnonodcenvl OaudIce K Mo32y, wem HeupoHvl 600xa. [lawHble O pe3Kom

ywauwenuu ObIXAHUSL 8 COCMOSHUU aypsel y 00IbHBIX dnunencuell ceudemeﬂbcmeyiom npomue
cunomesvl cenepayuu pumma ovixanus. B mo orce 8pemMs, CoxXpaHeHue
npu  Kyibmueupoeanuu Uu30aupoeaHHblx HelZPOHOG ObIXAMENbHO20
uernmpa ceu()emeﬂbcmeyem 6 NOoJIb3y 2unome3svl

3aganue 3.2. (2 6ajua). Mcmonb3ys NHEBMOrpaMMy, MpPHUBEACHHYIO B OlaHke 3ajaHus,
OTpeIeTTUTE:

1. Yacroty npixanusi 1oOpoBOIIbIa (LIUKIOB B MUHYTY) (0,5 6.)

2. DyHKIMOHAIBLHOE COCTOSIHUE (CIOKOWHOE 0OJPCTBOBAHME, TIyOOKUH COH, (u3MUecKas
Harpyska) (0,56.)

3. Ton moGpoBosbIa (MyXCKOIH/5KEHCKUH) (16)

3aganue 4 (10 6aanoB). Onpenenute Mukponpenaparbl. CootHecure HoMepa cTpyktyp (I-111) ¢
UX Ha3BaHMSIMH, a TaKXKe MPOHYMEPOBAHHBIE B KaX/10M CTpyKType TKaHu (1-3) ¢ npuBeAeHHBIMU
B Ta0mMIIe:

bpoux Aprepust IMoaB3nomHas
MBIIIECYHOT 0 KHIIKA
TUIA

Homep tkaunu (I-111)
Homep I'nmaakasa MbIIIIa
CTPYKTYPbI HA Xpsam
MHUKPO- JHAoTe NI
¢pororpapuu DnUTe AN AILHBIT
(ecan cJ10ii cIM3uCTOj
OTCYTCTBYET, 000J10YKH
CTaBbTe Porxuiast
npoyepk!) BOJIOKHUCTaA

COeIMHHUTEeIbHAas

TKaHb

1. Kakas u3 mnpeAcCTaBiICHHBIX BbIIE TKaHEH (MpW paBHOM TONIIMHE) Oyder obOnaaarh
HanOOJIbIICH PACTSDKUMOCTBIO?

VY kakoif TKaHu (IpU paBHOM TOJIIMHE)OyAeT HanOOIbIIask MbILIEYHAas cUiia?

3. B xkaxoii TkaH! (TKaHIX) B CTEHKE MPUCYTCTBYIOT HEHPOHBI?

N



