3AJJAHUSA
MPaKTHYECKOT0 Typa PernoHAJIbHOI0 ITamna
XXXIX Beepoccuiickoii 0MMNuaabl MIKOJAbHUKOB 10 0nosorum 2022-23 yu.roa. 9 kiace

Bapuant 1

BNOJIOT'USA YEJTOBEKA

g d Q Ha mnepBwiii B3risiy Kaxkercs, 4TO

Boapacr 20-30 50-60 20-30ner pOBINIATH — OTO OYEHBb npocCTo, Hu
i ' n ' mpouecc He  TpeOyer  0coOBIX

PesepsHbli
o o PeryJasTOpHBIX MeXaHu3MOB. OIHAKO,
eMK’E‘)‘é”T“b Peseps  BAOXA Ha caMOM Jejie, i1 aJIeKBaTHOIO
nerkux 8Adxa o0ecrieyeHns OpraHu3Ma KucJiopoioM
KuaHenHas U u30aBJeHWS  OT  IPOJIYKTOB

EMKOCTb !

gt i Deixarénsei 48n 38n 36n MeTabONW3Ma HYXHO COYETATh OUYCHBb
06‘59"‘ MHOTO (aktopoB. K HUM OoTHOCSTCS:
d)yHKuvgonanb- PesepeHbiit CKOpOCTh oOmeHa BEIIECTB,

Hana obrem
e O s 3¢ peKTUBHOCTH razoo0OMeHa,
eMKOCTb ¢ TeMIepaTypa, COBEpIIAEMbIE, WIIU

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

obvem Y ¥ ¥

SMOLIUU U APYyTHE.
Pucynok 1. Cxema 0cHOGHBIX ObIXaAMENbHBIX 00BEMOE.

3aganue 1 (19 6aoB). BeinmosiHuTe npoodbl. 3anuiiure 3HaueHUss B MaTpHIly 0OTBETOB.

3ananmue 1.1. (9 6autoB). [TapameTpsl CIIOKOMHOTO IbIXAHHS.

['nsas Ha yacel, u3MepbTe Bail puTMm JbIXaHus B [TOKOE. 3alUIINTE 3HAYEHUE YaCTOThI JIbIXaHUs,

B akTax B MuHyTy (4/1) B MaTpuily oTBeTOB.

1. Usmepbte apixaTenbHblii o0bem ([10O). Jlns sToro BcTaBhTE 0OpaTHBIA KiamaH B IyCTOU
IapuK, caejaiTe OOBIYHBIM BIOX (HE Oousiblie!), 3B)KMUTE MalbllaMUd HOC W BBIJOXHUTE
BO3JyX B IIapuK: TOT 00beM, KOTOphI Bl BbAbIXaeTe MpU CIOKOMHOM JbixaHuu. s
HAJeKHOCTH MOJKETE TMOBTOPUTH NPOO0Yy HECKOJbKO pa3 (MO >KeJaHWIo), CayBas Iiap.
[TopTHOBCKMM CAaHTUMETPOM H3MEphTe [UIMHY OKPYXXHOCTH Imapa L, B caHTHUMeTpax.

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

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

N

Paccuunraiite MunyTHbIN 00beM 1 bixanus (MOI=Y/*]10), ucxoas u3 Bamux naHHBIX.

3. UsmepwTe xu3HeHHyr0 eMkocTh Jerkux (JKEJI). [nst aToro BcraBbTe OOpaTHBIN KIamaH B
MyCTOW IIApHK, CHAeIaiTe MaKCUMalbHO TJIYOOKHH BIOX, 3KMUTE IMajlbllaMd HOC U
BBIJIOXHUTE MaKCHUMalbHO BO3MOXHBIM 00BeM Bo3ayxa B mapuk. Berumcnute XXEJL, B
JUTPax, Mo AITOPUTMY I1.2 .

3ananue 1.2. (6 6ann0B). 3aepiKKa JIbIXaHHS.

1. I'nans Ha dacel, cAenaiTe MaKCHUMaJIbHO TIIyOOKHMH BJIOX, 3aJCpPKUTE JbIXaHUE Ha
MaKCUMaJIbHO TCPIIMMOC BpEMH. 3amummure BpEMA 3a1CPIKKU. Onummre XapaKTEP UBMCHCHHA
JIIXaHUs [TOcTIe MPOOBI B MAaTPHUIIE OTBETOB.

2. Cpuenaiitre may3y 3-5 mMuHyT (Hanpumep, BeimoiHHTE 3amanue 1.3.). [loBTopure mpoly c
3aJICpIKKOM JIbIXaHUs Ha BBIIOXE.

3apanmue 1.3. (4 6amna) Pacuer kucnopoanoi emxkoctu kposu (KEK).

Ha ocHoBanuu Bammx onbIToB, a Takxke qaHHbIX U3 Tadauubl napaMeTpoB KpoBooOpaleHust
YyeJIOBeKAa BBIUNCINTE KHUCIOPOJHYIO EMKOCTh Barmieil kpoBH, cunTas, 4To 3a BpeMs 3aJCpKKU
JBIXaHUS BECh KUCIOPOJ, KOTOPBI Bbl BAOXHYIH, OyAeT N3pacxoa0BaH.



ITapamMeTpbl KPOBOOOPALIEHHUS YeJI0BEKa

O6wem mupkynupytomeit kpou (OK), B % oT Mmaccel Tena 7,5%
ConeprkaHue KUCI0poa B MOMEIICHUH, % 20%
I'emarokput, % 45%
MunyTHbI 00beM KpoBooOpamenus (MOK), n/mMun 45

3ananmue 2 (5 6a110B). YipaBJieHHe JAbIXaHHEM.

['a3000MeH B JErkux, 3aJaBacMblii Pa3sHbIMU TPYMIAMU CKEJETHBIX MBI, TOJKEH TOYHO
COOTBETCTBOBATH KPOBOTOKY MAJIOTO Kpyra, peryiupyromeMycs padoTol cepima ¥ COCYIOB.
Kpome Toro, rimaakue MbIIIbI OPOHXOB JIOJDKHBI HANpPaBIsATh TMOTOKM BO3AyXa K MECTY
razooOMeHa. OCHOBHBIC pEIENTOPHBIC 30HBI NPEJCTABICHBI Ha pHCYHKE 2. VMMmyibCchl OT
KapOTHUIHOTO CHHYCa UIYT, B IEPBYIO OUepe/ib, K HEMpOHaM BJI0Xa, a UMIYJIbChI OT PELENTOPOB
MPOJIOITOBATOrO MO3ra, OPOHXOB U 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 6a,710B).

3ananme 3.1. JIpIxaTeJbHbIA HEHTP.

Lentp, ympaBisitonuii JbIXaHUEM, TPEACTABISIET CO0OW Trpymmy siaep CTBOJa Mo3ra, Te
HEKOTOpbIe HEHPOHBI 00JaJal0T aBTOMATHEH, TO €CTh CIIOCOOHOCTHIO K CaMOIPOU3BOJIBHOM
TCHCpalnuu HUMITYJIBCOB. HaHHI)Ie MCJIUKOB O TpaBMaX, a TAK¥XKC OIBITEI C nepepeSKoiz'I Pa3HbIX
otnenoB Mo3ra (PuUcyHOK 3), mpUBOAMBIIEH K Pa3UYHBIM HAPYIICHHUSIM JbIXaHUs, [T0O3BOJIUIN
BBIABUHYTH T'MIIOTE3Y O POJIM PA3JIMYHBIX CTPYKTYP MO3ra B PErYIAUU 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. Bruanue mecma nogpescoenus cmpykmyp mo32a Ha
OUHAMUKY ObIXAMETbHBIX OGUIHCCHUIL.

Ha cerognsmHuii 1eHb HET €AMHOM TEOPUM O MEXaHM3MaxX T'€HEpalMM JbIXaTeIbHOIO
pUTMa, Ha prCyHKe 4 rpaduUecKy TOKa3aHbl TPU OCHOBHBIE THITOTE3BI.
['nnore3a 1: 'mnote3a BoauTene purMa mpearnonaraeT HaIM4We HECTaOWJIBHOIO IMOTEHLHUalia
MOKOSI W CIHOHTAHHOW  JEemojspu3allii Yy HEHpOHOB, COEIUHEHHBIX MEXAYy Co0oi
BO30Y)KJJaIOIIMMHU U TOPMO3HBIMHU CBSI3SIMH.
l'unore3za 2: CereBast Teopus CTaBUT BO IJIaBy YIJia MOCIEAOBAaTEIbHOE TOPMOXKEHUE OJHUX
IpyII HEUPOHOB IPYTUMH.
l'unoreza 3: Cunantu'eckas Bepcus MNpeArnojaraeT BbIOpPOC BO30YKIAIOUIEr0 Meauaropa
(rmyTaMaTta), IpUBOJIAIIETO K BO30Y)KICHUIO HEHPOHOB IIEHTpa B/10XA.

W

—O  BosGymaaloue cHHancol 5s5
=< TopmosHbie cuHancul

20 mV

Pucynok 4. Ocnosnule cunome3snt RPOUCXOHCOEHUA PUMMA
ObIXAHUA U NPUMEP PUMMUKU HEUPOHOG.



Homepa ci10B 1J151 BCTAaBKH NPONMYIIEHHBIX TEPMHUHOB B TeKcTe 3aianuii Ne2 u Ne31.
Buumanue! He 6ce cnosa mocym 6vimb UCNONIb308AHLI, HEKOMOPble MEPMUHBL MO2YM Oblmb
UCNONB308AHbI HecKobKo pa3. Iladedc u yucno 6 cnucke mocym He COOMBEMCmeEosamy
MAaKkoeviM 8 mexcme.

1 — Bmox, 2 — BBIIOX, 3 — 3alONHAIOTCA, 4 — OIYCTOIIAITCH, 5 — KOpP3WHYATHIA, 6 —
MUPAMUJIHBINA, 7 — KIIETKA-3€pHO, 8 — MOTOPHBIN, 9 — BcTaBouHbIH, 10 — 10OHast, 11 — TemeHHas,
12 — 3arputounasi, 13 — Bucounas, 14 — cpemnuii, 15 — cnuHHOM, 16 — melHb, 17 —
NOSICHUYHBIN, | 8 — rpyaHO#, 19 — mpogonrosatsrii, 20 — 3anuuii, 21 — nepeauuii, 22 — 60KOBOIA,
23 — natepanbHbIi, 24 — KOHEYHBIN, 25 — CEHCOpPHBIH, 26 — Kopa, 27 — runodus, 28 — ceTeBoH,
29 — Boautens purMa, 30 — cuHanTuyeckui, 31 — aBToMaTusl.

3aganue 3.2. IlneBmorpadus.

OnuH M3 METOAOB, KOTOPBIA HCHOJB3YIOT JUISl UCCIEN0BaHMs AbIXaHUS YEJIOBEKa, 3TO
nHeBMorpagus — rpaduyeckoe M300paKEHHE IbIXaTEIbHBIX JBWKCHHHA TPYIHOW KIIETKH.
[THeBMOrpamMmy 3alMChIBatOT BO BpeMsl CHa, MPHU pa3IMYHbIX Harpy3kax, pH Moaurpapuueckon
npoBepke (Ha «aeTeKkrope Juku»). Hambosee nHPOpMATHBHON SBISETCS CHHXPOHHAS 3allHCh
JIbIXaTENbHbBIX JBM)KEHUHM C IOMOIIBIO JBYX AATYMKOB, KOTOPBIE 3aKPEIISIOT BOKPYI BEpXHEH
4acTU TIPYJHOM KIETKM M BOKPYI HMKHEW 4YacTu TIpyAaHoW Kierku. [Ipm pasIxaTenbHBIX
JBIDKEHUSAX OKPYKHOCTh T'PYAHOM KIETKHM MEHseTCs, 4To rpaduyecku OoToOpakaeTcs B BHUJE
nHeBMorpammsl (Pucynok 5).

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

2 /\/\\///j\/\w/\/’f\\

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

Pucynok 5. IIHeBMorpamma, 3amMcaHHas ¢ IIOMOILIbIO JBYX JaT4MKOB: 1 — JaT4uK,
3aKperyIeHHbIH B BEpXHEW YacTH TPYIHOM KJIETKH, 2 — NaT4YMK, 3aKPEIJICHHbIN B HUKHEHW YacTH
IpylHON KJIeTKUu. B uccrnegoBanum mnpuHsul ydacthe noOpoBojen; B Bo3pacte 20 ner 6e3
pecnupaToOpHBIX 3a00JI€BaHUN, HE 3aHUMAIOIIUICS CIOPTOM.

IIpoananu3upyiTe MHEBMOTPAMMY U OTBETHTE HA BONPOCH! B MaTpHLie 0TBETOB.



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

Ha mukpodortorpadusx m300pakeHbl MOMEPEYHBIE CPE3bl PA3HBIX MOJBIX CTPYKTYyp. OnHa u3
HUX SIBJISIETCS  HEMOCPEACTBEHHBIM  YYaCTHMKOM  akTa JAbixaHus. OCHOBBIBasCh Ha
npeanoxkeHHeIx Bam MukpodoTrorpadusx oTBeThTe Ha BONPOCH B MaTpuiie 0TBETOB.

Tkaus |:

Tkanb I1:

Tkaus I1:
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HNTOI'OBAS OLIEHKA

JIMCT OTBETOB
Ha 32JaHUS] IPAKTHYECKOI0 TYPa PernOHAJbHOI0 3TANA
XXXIX Beepoccuniickoii 01TuMNuaAbl KOJBHUKOB 10 0Mosiorun. 2023 roa. 9 kiaace

BUOJIOI'USAA YEJIOBEKA

1 BAPUAHT

Mamepuanwvi: cexynoomep, UlU YAacbl C CEKYHOHOU CMPENKOU (803MONCHbL OOHU HA
KabuHem, Ha cmeHe), 8030VWIHbIU AP C KIANAHOM, NOPMHOBCKUL CAHMUMEMD, KATLKYIAMOP.

3ananue 1 (19 6a/10B).
Csnpre mnoynoOHee, NPUCIOHUBIIUCH K CIHMHKE CTyla, pacciiadbTe MBIIIIBL. BbinonHure
JIBIXATENbHBIE IPOOBI U 3aIIOTHUTE TaOIUIIBI HIKE.
3aganmue 1.1. (9 6anoB). [TapameTpsl CIIOKOWHOTO JbIXAHHS.

qa Hnuna oxpyxknoctu | 10 (1) | MO/] JlnuHa OKpYKHOCTH IpH KEJT ()
(UMKJIOBB | TPH CIIOKOWHOM (o1/mMuH) n3mepennn JXKEJI (cm)
MUHYTY) JbIXaHUM (CM)

B nopme MO/l B3pocioro yenoBeka cocrasisier 6-8 i/muH. Kak BBl gymaere, 4TO MOXKET

oTpaxkath yBenuueHue MO/I B nmokoe (3amuminte HoMepa NpaBUIIbHBIX YTBEPIKACHHHN):

1. AaKTHUBaIlUIO HapaCHMHaTI/I‘leCKOfI CHUCTCMBI

ook wm

AKTHUBAIIUIO CHMITAaTHYECKOU CHCTEMBI
JICTOYHYIO HEAOCTATOYHOCTD

CHUXCHHYIO TECMIICPATYypy TCJla

HAJINYNEC BOCHAIIMTCIIbHBIX ITPOUCCCOB B JICTKHUX
BBIKYPCHHYIO HCIABHO CUT'apETy

3amanme 1.2. (6 6as10B). 3a/1epKKa IbIXaHUS HA BJOXE U Ha BBIJIOXE.

Bua po6sr 31 O3K Yacrora ['my6una [Tpu ipoGe OcHoBHO#
Bpems | 00beM JIbIXaHUS JIbIXaHUS OobIie dbakrop,
3azep | 3amaceHH | mocie npoObl | mocie NpoObl |  yBEIUYUIACH 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 O
3 3) MpI (2) (1), CO, (2)
3anepxka

Ha BJIOXE

3anepxka

Ha BBIZIOXE

3aganue 1.3. (4 6anna).Pacuer xucnopoaHoii emxoctu kpoBu (KEK).
Ha ocHoBanum ombiTa ¢ 3a7€p>KKON JBIXaHUS HA BJIOXE, a TAKXKE YacTh JAHHBIX U3 TaOiuIlbl
napaMeTpOB YEJIOBEKa BBIUMCIUTE KUCIOPOJHYIO EMKOCTh Baleit KpoBH, cUMTasi, 4YTO 32 BpeMs
3aJIePKKU IBIXaHUST BECh KUCIOPOJI, KOTOPHIN Bbl BIOXHYMH, Oy/IeT n3pacxo10BaH.

Bar sec,
MIPUMEPHO

(kr)

OK (o6bem O6wem kpoBH, | OJIK (mona xpoBu ot | KEK
Bameit MPOIIEANICH yepe3 | OK, npomenmei yepes | (KUCIOpOaHAS
LUPKYJIUPYIOL] | JIETKHE 3a BpeMs | JeTKHe  3a  BpeMsS | eMKOCTb KPOBH)

eil KpoBH, 1)

3aJIEP>KKH AbIXaHUsI (J1)

3aJICPKKH JIBIXaHUS )
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3ananmue 2 (5 0a/L10B). Herpomko mpoutnute BCIyX Jt000€ PUTMHYHOE CTHXOTBOPEHHE.
Onumure XapakTep HM3MEHEHHs IbIXaHUS M paboTy CTPYKTYp BO BpeMsi NMpoObI, 3alOJHHB
MPOIYCKH B TEKCTE (BCTaBbTE B TEKCT HOMEpA MPOIYIICHHBIX CJIOB U3 MPEII0KEHHBIX B OJIaHKe
3amganus):

Ilpousnecenue c1068 npoucxooum  Ha . Ilpu smom, Koe0a necKkue

, MPOUCXOOUM KOPOMKULL . Hanuvim npoyeccom ynpaesnsiom

HeUpOoHbl oo mosea. Onu

UMEOm CUHANCHL C HEUPOHAMU, JIENHC AUUMU 8 poeax u
omoenos Mmo3ea.

3aganue 3 (6 6a110B).
3ananmue 3.1. (4 6amna). 3yunre cxemy peryisiiuu paboThI IbIXaTeIbHOTO LIEHTpa. BcTaBbTe B
TEKCT HOMEpA MPOITYLIECHHBIX CJIOB U3 IPEAJIOKEHHBIX B OJlaHKe 3ajaHus:

AHopa OvixamenvHo20 yewmpa HAXOOAMCS 6 u
omoenax mosed, 8vluie omoena mosea. Hetiponwvl evidoxa
PAacnonodcenvl OaudIce K Mo32y, uyem HeupoHvl 600xa. [lanHwbie O pe3Kom

ywauwenuu ObIXAHUSL 8 COCIOSIHUU aypbsl 'y OONbHLIX dnunencuell ceudemeﬂbcme‘yiom npomue
cunomesvl cenepayuu pumma ovixanus. B mo oice 6pems, COXpaHerue
npu  Kyibmueupos8arnuu U30Jaupo6anHblx HeIZPOHOg ObIXAMENbHO20
uernmpa ceudemeﬂbcmgyem 6 NoJIb3y cunomesvl

3aganue 3.2. (2 Oauna). Mcmonb3ys MmHEBMOTpamMMy, NpHUBEIECHHYIO B OlaHke 3ajaHus,

OTIpe/IeNnTe:
1. Yacroty npixanusi 1oOpoBoIibla (LIMKJIOB B MUHYTY) (0,56.)
2. DyHKIIMOHAIBLHOE COCTOSIHUE (CIOKOWHOE OOApCTBOBAaHUE, TITyOOKUH COH, (U3MUYECKas
Harpyska) (0,56.)
3. Tlon no6poBoIIbIIa (MY>KCKOH/KEHCKU) (16.)

3aganue 4 (10 6annos). Onpenenurte Mukponpemnaparsl. Cootnecure Homepa cTpykTyp (I-111) ¢
UX Ha3BaHUSAMH, a TaKKe IPOHYMEPOBAaHHBIE B KAXKI0U cTpyKType TKaHHu (1 -3) ¢ mpuBeIeHHBIMU
B Ta0mMIIe:

bpoux Aprepust IMoaB3nomHas
MBIIIECYHOT 0 KHIIKA
TUIA

Homep tkanu (1-111)
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 W3 mpejacTaBleHHBIX BbIIIE TKaHEW (Mpu paBHOW ToONIIMHE) Oyner obianarhb
HanOOJIbIICH PACTSDKUMOCTBIO?

VY kaxoli TkaHu (IIpU paBHOM TOJIIMHE)OyAeT HauOObINAs MbIILICUHAs CHIIa?

3. B xkaxkoii TkaH" (TKaHIX) B CTEHKE MPHUCYTCTBYIOT HEHPOHBI?

N




