3AJAHUA
NMPaKTHYECKOr0 TYPa PerHoHAJBLHOI0 3Tana
XXXIX Beepoccuiickoii 0iuMnuaabl KOJIbHUKOB 10 0nosorum 2022-23 yu.roa. 9 kiace

Bapuant 1

BNOJIOT'USA YEJTOBEKA

g d Q Ha mnepBblii B3MJIS KaxeTcs, 4YTO

Boapacr 20-30  50-60 20-30ner pmBINIATH — OTO OYEHB IIpOCTO, H
i ' n ' mpouecc He  TpeOyer  0coOBIX

PesepsHbli
o o PeryJasTOpHBIX MexaHu3MOoB. OIHAKO,
eMK’E‘)‘é”T“b Peseps  BAOXA Ha caMoM Jeje, IS aJeKBaTHOTO
nerkux 8Adxa o0ecrieyeHns opraHnu3mMa KucJiopoioM
KuaHenHas u  u30aBJeHHS OT  MNPOAYKTOB

EMKOCTb !

gt i Deixarénsei 48n 38n 36n MeTabOJNM3Ma HY)XHO COYETaTh OYCHb
06‘59"‘ MHOTO (aktopoB. K HUM OoTHOCSTCS:
d)yHKuvgonanb- PesepsHbiit CKOPOCTh oOMeHa BEIICCTB,

Hana obrem
ocratbuHan  ouoxa 3¢ peKTUBHOCTH razoo0OMeHa,
eMKOCTb ¢ TeMrnepaTrypa, COBEpLIaEMble, HWIIU

A .
OcTaTouHbIi 12n 18n 10n [UIAHUpYEMBIE  JBUXKEHUSA,  pE€Yb,

obvem Y ¥ ¥

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

3aganue 1 (19 6amnoB). BeinmosinuTe npoodsbl. 3anumure 3HaueHUs: B MaTpHIly OTBETOB.

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

['msns Ha yackl, u3MepbTe Bail puT™ apixaHus B MOKOE. 3aMuUIINTe 3HAYSHHUE YaCTOThI AbIXaHMUs,

B akTax B MuHyTy (Y/I) B MaTpuily oTBETOB.

1. Usmepbte apixatenbHblii 00beM (1O). [ns sToro BcTraBbTe OOpaTHBINA KIiallaH B ITyCTOM
apuK, cjaenaiTe OOBIYHBIM BIOX (He OosbIie!), 3aKMUTE MAbIIAMH HOC M BBIJIOXHHUTE
BO3JyX B IIApUK: TOT 00BEM, KOTOpHIM BBl BbAbIXaeTe MpU CIOKOMHOM JbIxaHuH. Jlis
HAJeKHOCTH MOXKETE€ TOBTOPUTH TMpPoOy HECKOJbKO pa3 (M0 KEeTaHWio), CIyBas Iiap.
[TopTHOBCKMM CAaHTUMETPOM H3MEpPhTE AMUHY OKPYXKHOCTH mapa L, B caHTUMeTpax.

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

mapa 1o popmyine: V = %nR3 , B IUTpaXx.

N

Paccunraiite MunyTHbIN 00beM nbixanus (MOA=Y/*10), ucxons u3 Bamux naHHbIX.

3. UsmeppTe xu3HeHHy0 eMkocTh Jerkux (JKEJI). [Inst aToro BcraBbTe OOpaTHBIN KiIamaH B
MyCTOW IIAPUK, CHENalTe MaKCUMaJIbHO TJIyOOKHM BIIOX, 3aXMUTE TMajbllaMd HOC |
BBIJIOXHUTE MaKCHUMalbHO BO3MOXXHBI 00beM Bo3ayxa B mmapuk. Berumcnute XKEJI, B
JUTPax, Mo AITOPUTMY I1.2 .

3ananue 1.2. (6 6an0B). 3aepiKKa AbIXaHHS.

1. I'nans Ha 4acel, chenaiiTe MakCHMAaJIbHO TIIyOOKHMH BIOX, 3aJep)KUTE JbIXaHUE Ha
MaKCUMaJIbHO TCPIIUMMOC BPEMHI. 3amummre BpEMA 3a/ICPKKH. Ommmmre XapaKTEp U3MCHCHHA
JIBIXaHUs [TOcTIe TPOObI B MAaTPHUILIE OTBETOB.

2. Cpuenaiite may3y 3-5 muHyT (Hampumep, BbmoiHHTe 3amanue 1.3.). [loBTopure mpoly c
3aJIePKKOM JIbIXaHUs Ha BBIZIOXE.

3aganue 1.3. @ 6amna) Pacuer kucnopoanoi emxoctu kpoBu (KEK).

Ha ocnHoBanuu Bamux onbIToOB, a Takke HaHHBIX U3 TaGauubl napaMeTpoB KPoBOOOpaleHUs
YyeJI0BeKa BBIUMCIUTE KUCIOPOJHYIO EMKOCTh Bamiell KpoBH, cuuTas, 4To 3a BpEMs 3al€PrKKU
JBIXaHUS BECh KUCIOPOJ, KOTOPbIH Bl BAOXHYIM, OyneT u3pacxooBaH.



ITapamMeTpbl KPOBOOOPALIEHHUS YeJI0BEKa

O6bvem mupkynupyromieit kposu (OK), B % ot macchel Tena 7,5%
ConeprkaHue KUCI0pOJa B MOMEIICHUH, %o 20%
I'emarokput, % 45%
MunyTHBII 00beM KpoBooOpamenus (MOK), n/mMun 4,5

3ananmue 2 (5 0aJ10B). YrpaBieHue JIbIXaHUEM.

['a3000MeH B JETKHX, 33[JaBaéMblii pPa3HbIMH TPYHIaMH CKEJIETHBIX MBIIII, JOJDKEH TOYHO
COOTBETCTBOBATh KPOBOTOKY MAJIOTO Kpyra, peryiupyromeMycs pabdoTol cepiala M COCYIOB.
Kpome Toro, rimaakue MbIIIbl OPOHXOB JIOJDKHBI HANpPaBIsATh MOTOKU BO3AyXa K MECTY
razooOmMeHa. OCHOBHBIC pEIENTOPHBIC 30HBI MPEACTABICHB Ha pHCYHKe 2. VMmynbCchl OT
KapOTHUHOTO CUHYCa UAYT, B IEPBYIO OuYepe/lb, K HEHPOHAM BJI0Xa,a MUMIIYJIbCHI OT PELEHTOPOB
MPOJIOITOBATOTO MO3Ta, OPOHXOB M CKEJIETHBIX MBIIII] — K HEWPOHAM BBIJOXA.

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 0as10B).

3ananme 3.1. JIpIxaTeJbHbIA HEHTP.

Lentp, ympaBisitonuii ApIXaHUEM, MPEACTABISIET CO0OW Trpymmy siaep CTBOJa Mo3ra, Te
HEKOTOpbIe HEHPOHBI 00JaNal0T aBTOMAaTHEH, TO €CTh CIOCOOHOCTBIO K CaMOMPOU3BOJIHHOU
TCHCpalnuu HUMITYJIBCOB. HaHHI)Ie MCJIUKOB O TpaBMaxX, a TaKXKC OIIbIThI C nepepeSKoiz'I Pa3HbIX
otnenoB Mo3ra (PUCyHOK 3), IpUBOAMBIIEH K Pa3IUYHBIM HAPYIICHHUSIM JbIXaHUS, TO3BOJIHIN
BBIABUHYTH THIIOTE3Y O POJIM PA3JIMYHBIX CTPYKTYP MO3Ta B PETYIISLHAU IbIXaHUL



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. Bruanue mecma nogpeiicoenus CmpyKkmyp mo3za Ha
OUHAMUKY ObIXAMETbHBIX OGUIHCCHUIL.

Ha cerogusamnuii AeHb HET €IMHOM TEOPUM O MEXAHU3Max TIEHEPALUU JbIXaTEIBHOTO
pUTMa, Ha PUCYHKE 4 TpadUUeCcK MOKa3aHbl TPH OCHOBHBIE TUIIOTE3bI.
['mnore3a 1: 'mnorte3a BoguTeneil puTMa npeanosaraeT HaIMYMe HeCTaOMWIIBHOIO MOTEHIUaIa
MOKOSI W CIOHTAHHOM Jenojspu3alMi y HEMpPOHOB, COEAMHEHHBIX MEXAYy Co0oi
BO30Y)KJIaIOIIMMHU U TOPMO3HBIMH CBSI3SIMHU.
l'unoresa 2: CereBast Teopusi CTaBUT BO TJIaBy yrja IOCIIEJOBATEIbHOE TOPMOKEHUE OJHUX
IpyII HEHPOHOB APYTUMHU.
l'unoreza 3: CuHanTuueckas BepcUsl MpeArnosiaraeT BbIOPOC BO30YKIAIOLIEro Meauaropa
(ryraMaTa), IpUBOJASALIETO K BO30YKICHUIO HEHPOHOB IIEHTpa B/10XA.

W

—O  BosGymaaloue cHHancol 5s5
=< TopmosHbie cuHancul

20 mV

Pucynoxk 4. Ocnognsvie zunomesvt RPOUCX0HCOCHUA PUMMA
ObIXAHUA U nPpUMepP PUMMUKU HEUPOHOB.



Homepa cjioB /151 BCTAaBKHU NMPONYIIEHHBIX TEPMHUHOB B TekcTe 3aganuii Ne2 u Ne3.1.
Buumanue! He 6ce cnosa mozym Ovlmb UCHONb308aHbl, HEKOMOpble MEPMUHbL MO2YM Oblmb
UCNONB308aHbI HecKobko pas. Iladedc u yucno 6 cnucke moeym He COOMBEMCMBOBAMDb
MAaKkoeviM 8 mekcme.

1 — Bmox, 2 — BBIIOX, 3 — 3alONHAIOTCA, 4 — OIYCTOIIAITCH, 5 — KOpP3WHYATHIA, 6 —
MUPAMUJIHBINA, 7 — KIIETKA-3€PHO, 8 — MOTOPHBIN, 9 — BcTaBouHbIH, 10 — 1oOHast, 11— TemeHHas,
12 — 3arputounasi, 13 — Bucounas, 14 — cpemnuii, 15 — cnuHHOM, 16 — mekHbId, 17 —
NosICHHYHBIN, | 8 — rpyanHO#, 19 — mpogonrosateiii, 20— 3anuuii, 21 — nepeanuii, 22 — 60KOBOIA,
23 — natepanbHbIi, 24 — KOHEYHBIN, 25 — CEHCOpPHBIN, 26 — Kopa, 27 — runodus, 28 — ceTeBoH,
29 — Boautens purMa, 30— cuHanTuyeckui, 31 — aBToMaTusI.

3aganue 3.2. IlneBmorpagus.

OnuH M3 METOAOB, KOTOPBIA MCIOJB3YIOT AJISl UCCIECAOBAHUS [JbIXaHUS 4eNIOBEKa, ITO
nHeBMorpagusi — rpaduyeckoe H300pakeHUE JbIXATEIbHBIX JBWKCHHHA TPYIHOM KIETKH.
[THeBMOrpamMMy 3aluchIBalOT BO BpeMs CHA, IIPU Pa3IMUYHBIX HArpy3Kax, Ipu Hnoaurpaduyeckoi
npoBepke (Ha «aeTekTope Joku»). Hambonee mHGOPMATUBHON SBISETCS CHHXPOHHAsS 3alHCh
JIbIXaTENbHBIX JBWKEHUH C MOMOLIBIO JBYX AATYMKOB, KOTOPBIE 3aKPEIUISIOT BOKPYT BEpXHEH
4acTU TPYJHOM KIETKM M BOKPYI HMKHEW 4YacTu IpyaHOM Kierku. I[Ipm npixarenbHbIX
JBIDKEHUSX OKPYXHOCTh I'PYIHOW KJIETKM MEHsSeTcs, 4To rpaduuecku oroOpakaercs B BUIE
nHeBMorpammsl (Pucynok 5).

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

2 /\/\\///j\/\w/\/’f\\

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

Pucynok 5. IIHeBMorpamma, 3amMcaHHass C IOMOLIbIO JIBYX JaT4MKOB: 1 — JaT4uK,
3aKperyIeHHbI B BEpXHEH 4yacTH rpyJHON KIIETKH, 2 — NaT4MK, 3aKPEIUICHHbIN B HIDKHEW 4acTH
rpylHON KJIeTKU. B uccnenoBaHum mnpuHAnA ydacThe noOpoBoisiery B Bo3pacte 20 jer 6e3
pecUpaToOpHBIX 3a00J€BaHUN, HE 3aAHUMAIOLIUNCS CIOPTOM.

IIpoananu3upyiTe MHEBMOTPAMMY M OTBETHTE Ha BOIIPOCHI B MaTpuiie 0TBETOB.



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

Ha mukpodortorpadusx m300pakeHbl MOMEpEeyHbIe CPe3bl Pa3HBIX MOJBIX CTPYKTYyp. OnHa u3
HUX SBJIETCS  HEMOCPEICTBEHHBIM YYaCTHUKOM aKTa  JpixaHus. (OCHOBBIBasCh Ha
npennoxkeHHsIx Bam mukpodoTorpadusix oTBeThTe Ha BONPOCH B MaTpuiie 0TBETOB.

Tkanb |:

Tkanb I1:

Tkaus I1:




Mndp

HNTOI'OBAS OLIEHKA

JIMCT OTBETOB
Ha 3a/1aHUsI MPAKTHYECKOT0 TYpa PerHoHAJbLHOI0 Tana

XXXIX Beepoccuniickoii 01MuMnuagbl IKOJIBHUKOB 110 Ouosioruu. 2023 roa. 9 kiaace
1 BAPUAHT

BHUOJIOI'Ys YEJIOBEKA

Mamepuanwvi: ceKkyHOOMep, WU 4ACbl C CEKYHOHOU CMPENKol (803MOJICHbL OOHU HA
Kabunem, Ha cmeHe), 6030VULIHBIL AP ¢ KIANAHOM, NOPMHOBCKULL CAHMUMEMP, KATLKYASAMOP .

3ananmue 1 (19 6a/10B).
CsanpTe moynoOHee, MPHUCIOHMBIIMCH K CIIMHKE CTyja, pacciiadbTe MBIIIIBL. BeinoaHuTe

JAbIXAaTCIIbHBIC HpO6BI M 3aI10JIHUTC Ta6J'II/II_[BI HUMXKC.

3aganmue 1.1. (9 6amn0B). [TapameTpsl CIOKOWHOTO BIXAHHSL.

qa Hmuna oxpyxuoctu | O (1) | MOJ] JnuHa OKpyKHOCTH ITpU KEJT ()
(UMKJIOBB | TMPH CIIOKOWHOM (o1/mMuH) n3mepennu JKEJI (cm)
MUHYTY) JbIXaHUM (CM)

B nopme MOJI B3pocnoro uenoBeka coctaBisieT 6-8 i/muH. Kak BBI gymaere, 4TO MOXKET
oTpaxkath yBennueHue MO/I B mokoe (3anuimre HoMepa MpaBHIbHBIX YTBEPKICHUI):

1. aKTHUBallUuIO HapaCHMHaTquCKOfI CUCTCMBI
AKTHUBAIIUIO CHUMIIaTHYECKOU CHCTEMBI
JICTOYHYIO HEAJOCTATOYHOCTD

CHUIXCHHYIO TCMIICPATYypy TCJla

HAJINYNEC BOCIAIIMTECIIBHBIX ITPOLCCCOB B JICTKUX
BBIKYPCHHYIO HEAABHO CUTapETy

ook wm

3apanme 1.2. (6 6aas0B). 3a/1epKKa JIbIXaHUS HA BJOXE U 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

KKU oro BbIpocna (1), | BeIpocna (1), | ummynbcanus ot IOIU i
JpIXa | KHCJIOPO ynana (2), ynana (2), KapOTHUIHOTO BJIOX:
HUSA na (i) CUJIBHO HE CUJIBHO HE cunyca (1), HU3MEHEHUE
(MuH) W3MEHWIACh | M3MEHMIAch( CKEJICTHBIX ypoBHst O7
3 3) MpI (2) (1), CO, (2)
3anepxka

Ha BIOXE

3anepxka

Ha BBIJIOXE

3aganue 1.3. (4 6ana). Pacuer xucnopoanoii emxoctu kposu (KEK).
Ha ocHoBanuu ormbiTa ¢ 3aepKKOM JbIXaHUS Ha BIOXE, a TAKXKE YacTh JAHHBIX W3 TaOauIlsl

MapaMeTpOB YENIOBEKA BBIYMCINTE KUCIOPOJHYIO EeMKOCTh Baiield KpoBH, cuuTas, 4TO 32 BpeMs
3aJIePKKU IBIXaHUS BECh KHCIOPOI, KOTOPbIi Bbl BHOXHYNH, Oy/IeT H3pacXxo0BaH.

Bar sec,
MIPUMEPHO

(kr)

OK (o6bem O6wem kposH, | OJIK (monst kpoBu ot | KEK
Bameit MPOIIEANICH yepe3 | OK, npomenimeit yepes | (KucaopoaHast
LUPKYJIUPYIOL | JIETKHE 34 BpEMsI | JIETKHE 3a BpEMS | EMKOCTb KPOBH)

eil KpoBH, 1)

3aJIeP>KKH IbIXaHud (J1)

3a/ICPKKH JIBIXAHUS)




Mndp

3ananmue 2 (5 6a,710B). Herpomko mpoutuTe BCIyX J1000€ PUTMHUYHOE CTHXOTBOPCHHE.
OnumuTe XapakTep W3MEHEHHs MAbIXaHUS U paboTy CTPYKTYp BO BpeMsl IpPOObI, 3arOJIHUB
MPOIYCKH B TEKCTE (BCTaBbTE B TEKCT HOMEpA MPOIYIICHHBIX CJIOB U3 MPEII0KEHHBIX B OJIaHKe
3amganus):

Ilpousnecenue cn068 npoucxooum  Ha . Ilpu smom, Koe0a neckue

, NPOUCXOOUM KOPOMKULL . Jlannvim npoyeccom ynpasnsiiom

HeUpOoHbl oo mosea. Onu

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

3aganue 3 (6 6a/10B).
3ananmue 3.1. (4 6a/u1a). M3yunre cxemy peryisiiuu paboThl AbIXaTEIBHOTO IIeHTpa. BcTaBbTe B
TEKCT HOMEpA MPOIYIIEHHBIX CJIOB U3 IPEUIOKEHHBIX B OJIaHKe 3a1aHus:

AHopa OvixamenvHo20 yeHmMpa HAXO0AMCA 8 u
omoenax mo3sea, 6vlule omoena mosea. Hetiponvl 6viooxa
Pacnonodcenvl  OaUdICce K Mo32y, uem HelupoHvl 800xd. Jlanuvie o0 pe3Kom

ywauwenuu ObIXAHUSL 8 COCIOSIHUU aypoel 'y OonbHbIX BNUTEncuell ceudemeﬂbcmeyiom npomue
cunomesvl ceHepayuu pumma ovixanus. B mo orce 6pems, COXpaHerue
npu  Kylbmueuposarnuu U30J1UpO6aHHbIX HelZPOHOG ObIXAMENbHO20
uernmpa ceu()emeﬂbcmeyem 6 NOJIb3y 2Unonesvl

3aganue 3.2. (2 6ajua). Mcmnonb3ys MmHEBMOTpamMMy, NpHUBEIEHHYIO B OnaHke 3axaHus,

OTIpe/IeNnTe:
1. Yacroty npixanusi 106poBojbIa (IIMKIOB B MUHYTY) (0,56.)
2. DyHKIMOHAILHOE COCTOSIHHE (CIIOKOWHOE OOJpCTBOBAaHUE, TITyOOKUH COH, (u3ndecKas
Harpyska) (0,5 6.)
3. Tlon no6poBoIIbIIa (MY>KCKOH/KEHCKU) (16.)

3aganue 4 (10 6an0B). Onpenenute Mukponpenaparsl. CootHecure Homepa cTpykTyp (I-111) ¢
UX Ha3BaHMSIMH, a TaKKe IPOHYMEPOBaHHbBIE B KAXKI0U CTPYKType TKaHH (1 -3) ¢ mpuBeieHHBIMU
B Tabnuiie:

Bponx Aprepus Moas3pomnas
MbIIIIEYHOT 0 KHIIKA
THIIA

Homep Tkanu (1-111)
Homep I'nmaakas Mpina
CTPYKTYPbI HA Xpsam
MHUKPO- JHAoTe NI
¢dororpadun DNUTEeHATbHBIH
(econ CJI0H CJIM3HCTOIH
OTCYTCTBYCT, 000J10YKH
CTaBbTeE PeIxiiasi
npoyepk!) BOJIOKHHCTAs

coeIMHUTEIbHAS

TKaHb

1. Kakas u3 npeAcCTaBICHHBIX BbIIE TKaHEH (Mpu paBHOW TonmuHe) Oyaer obnaaarh
HauOOJIbIIIEeH PACTSHKUMOCTRIO?

VY kako# TkaHH (IpU paBHOW ToIMHE) OyJeT HauOobIIask MbIIeYHas cuiia?

3. Bxakoif TkaHH (TKaHSX) B CTEHKE MPUCYTCTBYIOT HEHPOHBI?

N




