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Bapuant 1

BNOJIOT'USA YEJTOBEKA

g d Q Ha mnepBwIiil B3rasii KaXeTcs, YTO

Boapacr 20-30  50-60 20-30ner pmBINIATH — OTO OYEHB npocCTo, Hu
i ' n ' mpouecc He  TpeOyer  0COOBIX

PesepsHbli
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eMK’E‘)‘é”T“b Peseps  BAOXA Ha caMOM J[ele, I aAeKBaTHOTO
nerkux 8Adxa o0ecrieyeHHs OpraHu3Ma KUCIOpOI0M
KuaHenHas u  u30aBJeHWS  OT  TMPOAYKTOB

EMKOCTb !

gt i Deixarénsei 48n 38n 36n MeTabONM3Ma HY)XHO COYETaTh OUYCHb
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Hana obrem
ocratbuHan  ouoxa 3¢ peKTUBHOCTH razoo0OMeHa,
eMKOCTb ¢ TeMIepaTypa, COBEpIIAEMbIE, WIIU
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OcTaTouHbIi 12n 18n 10n [UIAHUpYEMBIE  JBUXKEHUSA,  pE€Yb,

obvem Y ¥ ¥

SMOLIUU U APYyTHE.
Pucynox 1. Cxema 0CHOBHBIX ObIXAMETLHBIX 00HEMOE.

3aganue 1 (19 6asnoB). BeinmosinuTe nmpoodbl. 3anuinre 3HaueHUss B MaTpHIly OTBETOB.

3ananue 1.1. (9 6amnoB). [TapameTpsl CIOKOMHOTO JIBIXaHHS .

['nsias Ha yacel, u3MepbTe Bain puTM AbIxaHus B MOKOE. 3aluIINTe 3HAYeHHE YaCTOThI JIbIXaHUs,

B akTax B MuHyTy (Y/1) B MaTpuily OTBETOB.

1. Usmepbre apixatenbHblii 00beM ([O). s 3Toro BcraBbTe OOpaTHBIM KiamaH B IyCTOM
mIapuK, cjaenaite oObIYHBIA BIOX (He Oojbie!), 3aKMHUTE MNaTblIAMH HOC U BBIIOXHUTE
BO3JyX B IIApUK: TOT 00BEM, KOTOPHI BBl BBIOBIXaeTe MpH CIOKOWHOM AbIXaHWH. J{7s
HAJeKHOCTH MOXKET€ MOBTOPUTH NPOOYy HECKOJbKO pa3 (M0 >KeJaHWI0), CayBas Miap.
[TopTHOBCKMM CAaHTUMETPOM H3MEphTe JIMHY OKPYXKHOCTH Imapa L, B caHTHUMeTpax.

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

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

N

Paccuuraiite MunyTHBIN 00beM 1 bixanus (MOI=Y/*]10), ucxons u3 Bamux q1aHHbIX.

3. HU3mepbre xu3HeHHYI0 eMKocTh Jierkux (OKEJI). {ns sToro BcraBbTe OOpaTHBINA KiamaH B
NyCTOM IIapHK, CcAeJaiTe MaKCUMajdbHO TINyOOKHMH BIOX, 3@KMHUTE NalbllaMd HOC U
BBIJIOXHUTE MaKCHUMaJlbHO BO3MOXKHBIM 00beM Bo3ayxa B mapuk. Berumciure XXEJI, B
JUTPax, Mo AITOPUTMY I1.2.

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

1. 'nans Ha 4wacel, chenaiiTe MakCHUMalbHO TIyOOKHMH BIOX, 3aJCpKUTE [bIXaHUE Ha
MaKCUMAaJIbHO TCPIIUMOC BpEMH. Sanummure BpeEMs 3aCPIKKHU. Onummure XapaKTEeP UBMCHCHHUA
JIBIXaHUS [TOCTIe TPOOBI B MATPUILIE OTBETOB.

2. Cpuenaiite may3y 3-5 muHyT (Hampumep, BeimonHUTe 3amanue 1.3.). IloBTopure mpoly c
3aJICPIKKOM IBIXaHUS Ha BBIIOXE.

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

Ha ocHoBanuu Bammx onbIToB, a Takke JaHHBIX U3 Tadauubl napaMeTpoB KpoBoOOpaleHust
YeJIOBEKA BBIYKCIIUTE KHUCIOPOJHYI0 €MKOCTh Balei KpoBH, cuuTas, 4TO 3a BpPEMs 3aIECPKKU
JIBIXaHHS BECh KUCIIOPOI, KOTOPBIi Bel BIOXHYIH, OyJIeT U3pacxooBaH.



ITapamMeTpbl KPOBOOOPALIEHHUS YeJI0BEKa

O6bvem mupkynupyrorieit kpou (OK), B % ot maccel Tena 7,5%
ConeprkaHue KUCIOpO/ia B MOMEIICHUH, %o 20%
I'emarokput, % 45%
MunyTHBII 00BeM kpoBooOpamieHus (MOK), n/mMun 4,5

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

['a3000MeH B JIETKUX, 3aJaBacMblii Pa3sHbIMU TPYNIAMU CKEJETHBIX MBIIIL, JOHKEH TOYHO
COOTBETCTBOBATH KPOBOTOKY MAJIOTO Kpyra, peryaupyromemMycs paboTol cepiia U COCYJIOB.
Kpome Toro, rnmaakue MbIIIbl OPOHXOB JOJDKHBI HAMpaBisITh IMOTOKH BO3AyXa K MECTY
razooOmMeHa. OCHOBHBIC PEICNITOPHBIE 30HBI TMPEACTABICHB HA pUCYHKE 2. VMIyIbChl OT
KapOTHUHOTO CHHYCA UAYT, B IEPBYIO OUepe/ib, K HEUPOHAM BA0Xa, @ MUMIIYJIbChI OT PELEHTOPOB
MPOJIOITOBATOrO MO3Ta, OPOHXOB U CKEJIETHBIX MBIIII — K HEHPOHAM BBIIOXA.

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. JIpIxaTeJJbHbIA LEHTP.

entp, ympaBistomuii JbIXaHUEM, MPEACTABISIET COO0OW Tpymmy siaep CTBOJAa Mo3ra, Te
HEKOTOpbIe HEHWPOHBI 00JaNal0T aBTOMATHEH, TO €CTh CIOCOOHOCTHIO K CaMOIMPOHM3BOJILHOM
TeHepaluu UMITYJIbCOB. HaHHI)Ie MCJIUKOB O TpaBMax, a TAaKXC OIIbITBI C nepepe31<0171 Pa3HbIX
otnenoB mosra (PUCyHOK 3), mpUBOAMBIIEH K pa3IMYHBIM HApPYIICHHUSM JBIXaHUS, TIO3BOJIMIH
BBIABUHYTH THIIOTE3Y O POJIM PA3JIUYHBIX CTPYKTYpP MO3ra B PETYJISIIUN 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 cmpyKkmyp mo32a Ha
OUHAMUKY ObIXAMENbHBIX 0BUNCEHUIL.

Ha ceronusmHuil AeHb HET €AMHOM TEOPUU O MEXaHM3MaxX T'€HEpalMM JbIXaTeIbHOIO
pUTMa, Ha pUCyHKE 4 TpaduecKy MOKa3aHbl TPU OCHOBHBIC TUIIOTE3BI.
['nnore3a 1: 'umote3a BoauTenel puTMa MpeANoaraeT HATMYUEHECTaOWIIBHOIO MOTEHIMAIa
MOKOSI M  CIIOHTAaHHOM JICTIONISIpU3AllMd Y  HEWPOHOB, COEIUHEHHBIX MEXAYy Co0oi
BO30Y)KJIaIOIIMMHU U TOPMO3HBIMH CBSI3SIMHU.
I'unoresa 2: CereBas TeopHsl CTaBUT BO IJIaBy yIjla IOCIIEJOBATEIbHOE TOPMOXKEHUE OIHHUX
Ipynn HEHPOHOB IPYTMMH.
l'unoreza 3: CunanTuu eckas BepcUsl IpenrosiaraeT BBIOPOC BO30YKIAIOLIEr0 MeAuaTropa
(rmyTaMaTa), IpUBOJIAIIETO K BO30Y)KICHUIO HEHPOHOB IIEHTPA B/I0OXA.

W

—O  BosGymaaloue cHHancol 5s5
=< TopmosHbie cuHancul

20 mV

Pucynok 4. Ocnosnule cunome3svt npoUCxoicoeHus pumma
ObIXAHUA U NPUMEDP PUMMUKU HEUPOHOE.



Homepa ci10B 1J1s1 BCTABKH NPONMYIIEHHBIX TEPMHUHOB B TekcTe 3agaHuii Ne2 u Ne3.1.
Buumanue! He ece cnosa mocym Obimb UCHONIb308AHLI, HEKOMOPble MEPMUHBL MO2YM Oblmb
UCNONB308aAHbI HeCcKobKko pa3. Iladexc u uucio 6 cnucke Mocym He COOMBemcmeosamy
MAaKkoeviM 8 mexcme.

1 — Bmox, 2 — BBIIOX, 3 — 3alONHAIOTCA, 4 — OIYCTOIIAIOTCH, 5 — KOpP3WHYATHIA, 6 —
MUPAMUJIHBINA, 7 — KIETKa-3€pHO, 8 — MOTOPHBIN, 9 — BcTaBOuHKIH, 10 — 100Hast, 11 — TemeHHas,
12 — 3arputounasi, 13 — Bucounas, 14 — cpemnuii, 15 — cnuHHOM, 16 — mekHb, 17 —
nosiCHUYHBIN, 18 — rpymaHo#, 19— npogonrosatsiii, 20— 3anuuii, 21 — nepenuuii, 22 — 60KOBOIA,
23 — natepanbHbIi, 24 — KOHEUHBIN, 25 — CEHCOpPHBIH, 26 — Kopa, 27 — runodus, 28 — ceTeBoH,
29 — Boautens purMa, 30 — cuHanTU4Yeckui, 31— aBToMaTusl.

3aganue 3.2. [IneBmorpadus.

OnuH M3 METOAOB, KOTOPBIM MCHOJIB3YIOT Ul MCCIEJOBAHUS JIbIXaHHUs 4YEJIOBEKa, 3TO
nHeBMorpagusit — rpaduyeckoe H300paKEHHE JbIXAaTEIbHBIX JBWKCHHHA TPYIHOM KIETKH.
[THeBMOrpamMMy 3aluChIBalOT BO BpeMsl CHA, MPH PA3JIMYHbIX HAarpy3kax, Ipv Noaurpaduyeckoi
npoBepke (Ha «IeTekTope Jokmu»). Hambonee nHDOpMATHBHOHN SBISAETCS CHHXPOHHAsS 3alHCh
JIbIXaTENbHbIX JBWKEHUH C MOMOLIBIO JBYX JATYMKOB, KOTOPBIE 3aKPEIUISIOT BOKPYT BEpXHEH
4acTU TIPYJHOM KIIETKM M BOKPYI HW)XKHEH 4YacTu IpyaHOM KieTku. I[Ipm apIxarenbHbIX
JBYDKEHUSAX OKPYKHOCTh T'PYAHOM KJIETKM MEHsSeTcs, 4To rpaduyecku OoToOpakaeTcs B BHJE
nHeBMorpammsl (Pucynok 5).

1/ \\J/ /\f | / \\J f\\
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00:00:00 00:00:10 00:00:20

Pucynok 5. IlHeBMorpamma, 3amMcaHHass C IOMOLIbIO JIBYX JaT4MKOB: | — JaT4uK,
3aKperyIeHHbI B BEpPXHEH 4acTu IpyAHOMN KJIETKH, 2 — JaT4YMK, 3aKpEIJICHHbIH B HWYKHEH 4acTu
rpyIHON KIeTKH. B uccienoBaHum mpuHANA ydacTHe noOpoBojenr B Bo3pacte 20 jer 6e3
pecnupaToOpHBIX 3a001€BAHNN, HE 3aHUMAOIUIICS CIIOPTOM.

[Ipoananu3upyiiTe MHEBMOIPAMMY M OTBETHTE Ha BOMPOCH B MaTpuie 0TBETOB.



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

Ha muxpodoTorpadusix n3obpakeHsl MonepedHble Cpe3bl Pa3HBIX MONBIX CTPYKTyp. OmHa w3
HUX SBJISETCS HEMOCPEICTBEHHBIM  YYaCTHUKOM aKTa JbixaHus. (OCHOBBIBasCh Ha
npeanoxkeHHsIx Bam MukpodoTrorpadusx oTBeThTe Ha BOMPOCH B MaTpuiie 0TBETOB.

Tkaus |:

Tkanb I1:

Tkaus I1:
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HNTOI'OBAS OLIEHKA

JIMCT OTBETOB
Ha 3aJ]aHUsl IPAKTHYECKOr0 TYpPa perHoHaJIbHOI0 3Tana

XXXIX Beepoccuniickoii 01TuMNuagbl KOJBHUKOB 10 Onosoruu. 2023 roa. 9 kiaace
1 BAPUAHT

BHUOJIOI'Ys YEJIOBEKA

Mamepuanwvi: cekyHOOMep, UNU YACLL C CEKYHOHOU CMPEenKOU (803MOJCHbL OOHU HA
Kabunem, Ha cmeHe), B030YUWHbLL Wap ¢ KIANaHOM, NOPMHOBCKUL CAHMUMEMP, KATbKYSAMOP .

3ananmue 1 (19 6a/10B).
CsanpTe moynoOHEe, MPHUCIOHMBIIMCH K CIUHKE CTYyJa, pacciiabbTe MBI BhImoiHUTE

JAbIXAaTCIIbHBIC Hp06LI H 3a110JIHUTC Ta6JII/II_IBI HUWXKC.

3aganmue 1.1. (9 6am0B). [TapameTpsl CIIOKOWHOTO JBIXAHHS.

qn

(IMKJIOB B
MUHYTY)

JlnHa OKpyXKHOCTH
Py CIIOKOMHOM
JIBIXaHUH (CM)

J0 ()

MO/
(o1/mMuH)

JInHa OKpyKHOCTH IIpU
n3mepennu JKEJI (cm)

KEJI (ir)

B nopme MOJI B3pocioro yenoBeka cocrasisier 6 -8 i/muH. Kak BBl jaymaere, 4TO MOXET
oTpaxath yBennueHrne MO/I B mokoe (3amumninre HoMepa MpaBHIbHBIX YTBEPKICHUI):

1. aKTHUBallUuIO HapaCHMHaTquCKOﬁ CUCTCMBI
AKTHUBAIIUIO CHMITAaTHYECKOU CHCTEMBI
JICTOYHYIO HEAOCTATOYHOCTD

CHUXCHHYIO TECMIICPATYypy TCJla

HAJIMYUEC BOCHATIUTCIIBHBIX ITPOUCCCOB B JICTKHUX
BBIKYPCHHYIO HCIABHO CUTAPETy

ook wm

3ananue 1.2. (6 6a10B). 3a/1epKKa JIbIXaHUSI HA BAOXE M 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 (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 BBIJIOXE

3aganue 1.3. (4 6amna). Pacuer xucnopoanoit emxoctu kpoBu (KEK).
Ha ocHoBanum ombiTa ¢ 3a7€p>KKON JBIXaHUS Ha BIOXE, a TAK)KE YaCTh JAaHHBIX W3 Tabmuiibr
rapaMeTpOB YEJIOBEKa BBIUMCIUTE KUCIOPOJHYIO €MKOCTh Baielr KpoBU, cunTas, 4To 3a BpeMs
3aJIEPKKU JBIXaHUsI BECh KUCIOPO, KOTOPKIM Bl BOXHYH, Oy1eT N3pacxo/I0BaH.

Bar sec,
MIPUMEPHO

(kr)

OK (o6bem O6wem kpoBH, | OJIK (mons xpoBu ot | KEK
Bameit MPOIIEANICH yepe3 | OK, npomenmei yepes | (KUCIOpOaHAS
LUPKYJIUPYIOL | JIETKHE 34 BpeEMs | JIETKHE 34 BpeMs | EMKOCTb KPOBH)

eil KpoBH, J1)

3aJIEP>KKH AbIXaHUsI (J1)

3a/ICPKKH JIBIXAHUS)
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3ananmue 2 (5 6a/1J10B) . Herpomko mpoutuTe BCIyX J1000€ PUTMHUYHOE CTHXOTBOPCHHE.
OnumuTe XapakTep H3MEHEHHUS IbIXaHUA M PabOTy CTPYKTYp BO BpeMsi MpoOBI, 3aroJIHUB
MPOITYCKH B TEKCTE (BCTaBbTE B TEKCT HOMEpA MPOMYLICHHBIX CJIOB U3 MPEIOKEHHBIX B OJIaHKe
3amganus):

Ilpousnecenue cn08 nNpouUCxooum Ha . Ilpu >mom, Koz0a neckue

, IPOUCX00UmM KOPOMKULL . Hanuvim npoyeccom ynpasnsiiom

HeUpOoHbl oo mosea. Onu

UMEOM CUHANCHL C HEUPOHAMU, JIeHC AUUMU 8 poeax u
omoenos Mmo3ea.

3aganue 3 (6 6a/10B).
3ananmue 3.1. (4 6a/u1a). M3yunre cxemy peryisinuu paboThl JbIXaTeIbHOTO IIeHTpa. BcTaBpTe B
TEKCT HOMepa IIPOIYIIEHHBIX CJIOB U3 IIPEUI0KEHHBIX B OJlaHKe 3alaHus:

Aopa OvixamenbHo2o yYeHmMpa HAXO0AMCA 8 u
omoenax mosea, 6vlule omoena mosea. Hetiponwvl evidoxa
pacnonodcenvl  OaUdNCE K Mo32y, uyem HeupoHvl 600Xxa. [lawHble O pe3KoM

ywauwenuu ObIXAHUSL 8 COCIOSIHUU aypol y OonbHbIX dnunencuell ceudemeﬂbcmeyiom npomue
cunomesvl ceHepayuu pumma ovixanus. B mo oice epemMs, COoxXpaHeHue
npu  Kyibmueupos8arnuu U30Jaupo6anHblx HelZPOHOG ObIXAMENbHO20
uernmpa ceu()emeﬂbcmeyem 6 NoJIb3y cunomesvl

3aganue 3.2. (2 6amua). Mcmnonb3ys NmHEBMOTrpammy, NMPUBEACHHYIO B OnaHke 3amaHus,

OTIpe/IeNnTe:
1. Yacroty npixanusi 1oOpoBOIIbIa (LIUKIOB B MUHYTY) (0,56.)
2. DyHKIMOHAIBLHOE COCTOSIHHE (CIIOKOWHOE 0OJPCTBOBAHME, TIIyOOKUH COH, (u3HUYecKas
Harpyska) (0,56.)
3. Tlon moGpoBobia (MyKCKOM/>KEHCKHIA) (16.)

3aganue 4 (10 6aas0B). Onpenenute Mukponpenaparbl. CootHecure Homepa cTpykTyp (I-111) ¢
UX Ha3BaHWSIMH, a TAK)KE MPOHYMEPOBAaHHBIE B KaX101 cTpykType TKaHu (1-3) ¢ mpuBeICHHBIMU
B Ta0mMIIe:

bpoux Aprepust IMoaB3nomHas
MBIIIECYHOT 0 KHIIKA
TUIA

Homep tkanu (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 M3 mpeiCTaBICHHBIX BbIIe TKaHeW (Mpu paBHOHM ToNmMHE) Oyner obnanarhb
HauOOJIbIIIEeH PACTSHKUMOCTRIO?

2. Y kakoli TKaHu (TpU paBHOM TonMHE) OyeT HanOoIbIIask MbIIIIEYHast cuia?

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




