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

Bapuant 1

BNOJIOT'USA YEJTOBEKA
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Hana obrem
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SMOLIUU U APYyTHE.
Pucynok 1. Cxema 0ocHOGHBIX ObIXaAMENbHBIX 00BEMOE.

3aganue 1 (19 6aoB). BeinosinuTe npoodbl. 3anuiure 3HaueHUs B MaTpHIly OTBETOB.

3ananue 1.1. (9 6amnoB). [TapameTpsl CIOKOHHOTO BIXaHUSL

['nsias Ha yacel, u3MepbTe Bamn puTM AbIxaHus B OKOE. 3alUIINTE 3HAYSHHUE YaCTOThI JbIXaHUS,

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

1. Usmepbte apixaTenbHblii o0bem (J1O). Jlns sToro BCTaBbTe OOpaTHBIM KiamaH B IyCTOM
IapuK, CAeNaiTe OOBIUHBIN BAOX (HE Oousiblie!), 3BKMUTE MadbllaMd HOC M BBIJIOXHHUTE
BO3[yX B IIApUK: TOT 00BEM, KOTOpHI BBl BbAbIXaeTe MPU CIOKOMHOM JbIXaHUH. J{7s
HAJeKHOCTH MOXKET€ MOBTOPUTH NPOOYy HECKOJbKO pa3 (Mo JKeNaHWI0), CayBas Iiap.
[TopTHOBCKMM CaHTHUMETPOM H3MEphTe€ [UIMHY OKPYKHOCTH Imapa L, B caHTUMeTpax.

L .
Boruncnure paguyc mapa R mo ¢opmyne: R = p Boruncnure npubnu3uTENbHBIA 00bEM
V1

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

N

Paccuuraiite MunyTHBIN 00beM nbixanus (MOA=Y/1*J10), ucxons u3 Bammx naHHbIX.

3. UsmepwTe ku3HeHHyr0 eMKocTh Jerkux (JKEJI). [Inst sToro BcTaBbTe OOpaTHBIN KiIamaH B
MyCTOW IIApHK, CACIANTe MAaKCUMaJIbHO TJIYOOKHMH BIOX, 3aXMUTE TMajbllaMd HOC H
BBIJIOXHUTE MaKCHUMalbHO BO3MOXHBII 00beM Bo3ayxa B mapuk. Berumcnute XKEJI, B
JUTpax, 1O aIrOpPUTMy I1.2.

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

1. 'nans Ha wdacel, cienaiTe MaKCHMAaJIbHO TIIyOOKHMH BIOX, 3aJCpKUTE JbIXaHUE Ha
MAaKCUMAaJIbHO TCPIIHUMOEC BPEMI. Sammmmre BpEMA 3a/ICPKKH. Ommmmre XapaKTEp U3MCHCHHA
JIBIXaHUS T1OCIIE TIPOObI B MAaTPHUILIE OTBETOB.

2. Cpenaiite may3y 3-5 muHyT (Hampumep, BeimosHUTEe 3amanue 1.3.). IloBTopurte mpoly c
3aJICPIKKOM JIBIXaHUS Ha BBIIOXE.

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

Ha ocHoBanuu Bammx onbIToB, a Takke AaHHbIX n3Tadauubl napamMeTpoB KpoBoOOpalieHust
YyeJI0BeKAa BBIUNCINTE KHUCIOPOJHYI0 €MKOCTh Bameil kpoBH, cuMTas, 4TO 3a BpeMs 3aJEPiKKU
JBIXaHUSI BECh KUCIOPOJ, KOTOPbIN Bbl BIOXHYNH, OyAeT U3pacxo/10BaH.



ITapamMeTpbl KPOBOOOPALIEHHUS YeJI0BEKa

O6wem mupkynupytomeit kposu (OK), B % ot maccsl Tena | 7,5%
ConeprkaHue KUCI0poJia B TOMENIEHUH, Yo 20%
I'emarokput, % 45%
MunyTHBII 00beM KpoBooOpamenus (MOK), n/mMun 4,5

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

['a3000MeH B JETKHMX, 3a/laBaeMblil pa3HbIMH TPYIIAMU CKEJIETHBIX MBIIIL, JOHKEH TOYHO
COOTBETCTBOBATH KPOBOTOKY MAJIOTO KpPYyra, peryiupyromeMycs padoTol cepiala M COCYyJOB.

Kpome Toro, rnmaakue MbIIIIbl OPOHXOB JOJDKHBI HAIpaBiATh MOTOKM BO3JyXa K MECTY

razooOmMeHa. OCHOBHBIC PEICNITOPHBIE 30HBI TMPEACTABICHBI HA PUCYHKE 2. VMIyIbChl OT
KapOTHUHOTO CHHYCA UIYT, B IIEPBYIO O4Yepelb, K HEMPOHAM BI0Xa, aUMIIYJIbChl OT PELEHTOPOB
MIPOJIOITOBATOrO MO3Ta, OPOHXOB M CKEJICTHBIX MBIIII] — K HEHpPOHAM 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).

3ananme 3.1. JIpIxaTeJbHbIA HEHTP.

entp, ympaBistomuii JbIXaHHEM, MPEACTABISIET COO0OW Tpymmy siAep CTBOJA MO3Tra, TAe
HEKOTOpbIe HEHPOHBI 00JaJal0T aBTOMATHEW, TO €CTh CIIOCOOHOCTHIO K CaMOIPOU3BOJIBHOM
TeHepaluu UMITYJIbCOB. HaHHI)Ie MCIUKOB O TpaBMax, a TAaK¥XEC OIIbIThI C nepepe31<0171 Pa3HBIX
otnenoB Mo3ra (PuUcyHOK 3), mpUBOAMBIIEH K pa3IMYHBIM HAPYIICHUSM JBIXaHUS, TO3BOJIHIN
BBIABUHYTH THIIOTE3Y O POJIH PA3JIMYHBIX CTPYKTYP MO3Ta B PETYIISLAHU IbIXaHUL



ANHOICTHYECKHI HeHTp
HucnuparopHbiii HeHsTp

JIbixanHe 3aMel IeHHOe
s IKCHHPATOPHBIH HEHTP

T |

JbIxanne 3aMeI1eHHOE
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OcraHoBKA AbIXaHHS
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MexpeodepHble
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JdbIxanHe 3a CUeT ABHAKeHHSA
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\ AAM/\/L ’ K MexpedepHbIM MBIIIIaM

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

Ha cerognsmnuii 1eHb HET €JUHOW TEOPHUU O MEXAHU3Max IEHEpalUu JbIXaTEIbHOIO
puTMa, Ha prCyHKe 4 rpaduuecKy MOoKa3aHbl TPU OCHOBHBIE THITOTE3HI.
['mnore3a 1: I'mnore3a BoguTene purMa MpeAnoiaraeT HaJuuue HECTaOWJIBHOrO MOTEHLUala
MOKOSI W CIOHTAHHOM  JIeNoJiIpU3alud Y HEMpPOHOB, COEAMHEHHBIX MEXAYy coOoi
BO30Y)KJAIOIIMMHU U TOPMO3HBIMHU CBSI3SIMH.
l'unore3a 2: CereBass Teopusi CTaBUT BO IJIaBy YyIjla IOCJEI0BAaTEIbHOE TOPMOXKEHHE OJIHUX
Ipynn HEHPOHOB IPYTMMH.
l'unoreza 3: CuHanTuyeckas BepcUsl MpeArnonaraeT BbIOpoc BO30YXXKIAOLIEro MeauaTropa
(rmyramaTta), IpUBOJIAIIETO K BO30Y)KICHUIO HEHPOHOB IIEHTpa BAOXA.

W

—O  BosGymaaloue cHHancol 5s5
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Pucynok 4. Ocnognbvie 2unome3vt RPOUCXOHCOEHUA PUMMA
ObIXAHUA U NPpUMeEP PUMMUKU HEUPOHOG.



Homepa ci10B 1J151 BCTABKH NPONMYIIEHHBIX TEPMHUHOB B TeKcTe 3aanuii Ne2 u Ne3l.
Buumanue! He 6ce cnosa mocym 6vimb UCNONb308AHbI, HEKOMOPblE MEPMUHBL MO2YM OblMb
UCNONB308AHbI HeCKObKO pas. Iladedc u uucio 6 cnucke mocym He COOMBEEMCMBE08amy
MakoevlM 8 mexcme.

1 — Bmox, 2 — BBIIOX, 3 — 3alONHAIOTCA, 4 — OIYCTOIIAITCH, 5 — KOpP3WHYATHINA, 6 —
MUPAMUJIHBINA, 7 — KIIETKA-3€PHO, 8 — MOTOPHBIN, 9 — BcTaBouHKIH, 10 — 1o6Hast, 11 — TemeHHas,
12 — 3arputounasi, 13 — Bucounas, 14 — cpemnuid, 15 — cnuHHOM, 16 — mekHb, 17 —
nosiCHUYHBIN, 18 — rpyaHo#, 19— npogonrosartsrii, 20 — 3axuuid, 21 — nepeauuii, 22 — 60KOBOIA,
23 — natepanbHbIi, 24 — KOHEYHBIN, 25 — CEHCOPHBIN, 26 — Kopa, 27 — runodus, 28 — ceTeBoH,
29 — Bogutens putMma, 30— cuHanTuyeckui, 31— aBToMaTusl.

3aganue 3.2. [IneBmorpadus.

OnuH U3 METOAOB, KOTOPBIA MCIOJB3YIOT JJIsl UCCIEI0BaHMsl AbIXaHUS YeJIOBEKa, 3TO
nHeBMorpagus — rpaduyeckoe U300paKEHHE IBIXATEIbHBIX JIBUKCHUN TPYIHON KIETKH.
[THeBMOrpamMMy 3alKChIBAIOT BO BPEMs CHA, IPU Pa3IMUYHBIX HArpy3Kax, IpH MoJurpapuueckon
npoBepke (Ha «IeTekTope Joku»). Hanbonee mHGOPMATUBHON SIBISETCS CHHXPOHHAS 3aIUChH
JbIXaTENbHbBIX JBM)KEHUHM C MOMOILUBIO JABYX JaTUYMKOB, KOTOPBIE 3aKPEIISIOT BOKPYI BEpXHEH
4acTU TPYJHOM KJIETKM M BOKPYI HWXXHEHM 4YacTh TIpyAHOW KieTku. IIpm IbIXxarenbHbIX
JBYDKEHUSAX OKPYXHOCTh I'DYIHOW KJIETKH MEHsETCs, 4yTo rpaduyecku OoToOpakaeTcs B BHJE
nHeBMorpammsl (Pucynok 5).
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Pucynok 5. IlHeBMorpamma, 3amMcaHHas ¢ IIOMOIIBIO JIBYX JaT4MKOB: | — JaT4uK,
3aKperyIeHHbI B BEpXHEW YacTH TPYIHOM KJIETKH, 2 — NaT4YMK, 3aKPEIJICHHbIN B HUKHEW 4acTu
IpyIHON KIeTKH. B wuccnemoBaHuM MpuHAN ydacTHe noOpoBojen B Bo3pacte 20 jer 6e3
pecUpaToOpHBIX 3a00J€BaHUMN, HE 3aHUMAIOIIUICS CIIOPTOM.

[Ipoananu3upyiiTe MHEBMOIPAaMMY M OTBETHTE HAa BOIIPOCHI B MaTpuiie 0TBETOB.



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

Ha mukpodotorpadusx n3o0pakeHbl MOMEPEYHbIE CPe3bl PA3HBIX MONBIX CTPYKTYyp. OmHa w3
HUX SBJISETCS  HEMOCPEICTBEHHBIM YYaCTHUKOM aKTa JpixaHus. (OCHOBBIBasCh Ha
MpeanoKeHHbIX Bam MukpodoTorpadusx oTBeTbTe Ha BOIIPOCH B MaTpuiie 0TBETOB.

Tkaus |:

Tkanb I1:

Tkaus I1:
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HNTOI'OBAS OLIEHKA

JIMCT OTBETOB
HA 3aJ]aHNsl IPAKTHYECKOr0 Typa PernoHaJbLHOI0 Tana

XXXIX Beepoccuniickoii ouMnuagbl MKOJIbHUKOB 110 0uoJsiorum. 2023 roa. 9 kiaace
1 BAPUAHT

BUOJIOI'USAA YEJIOBEKA

Mamepuanwvi: cekyHOOMep, WU YACbL C CEKYHOHOU CMPENKOU (803MONCHbI OOHU HA
Kabunem, Ha cmeHe), 6030VUHBII WAP C KIANAHOM, NOPMHOBCKULL CAHMUMEMD, KALbKYIAMOP.

3anaunue 1 (19 6a/10B).
CanpTe moynoOHee, TPHUCIOHUBIINCH K CIMHKE CTYyJa, pacciadbTe MBI BhImogHuTe

JAbIXAaTCIIbHBIC Hp06LI U 3aI10JIHUTC TaGJ'II/H_H)I HUMXKC.

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

qa Hmuna oxpyxuoctu | O (1) | MOJ] JnuHa OKpyKHOCTH ITpU KEJT ()
(UMKJIOBB | TMPH CIIOKOWHOM (o1/mMuH) n3mepennn JXKEJI (cm)
MUHYTY) JbIXaHUM (CM)

B nopme MO/ B3pocnoro denoBeka cocraBisier 6 -8 yi/mMuH. Kak BBl JTymaere, 9To MOXKET
oTpaxkath yBennueHrne MO/I B mokoe (3amuminte HoMepa MpaBHIbHBIX YTBEPKICHUI):

1. aKTHUBallUuIO HapaCHMHaTquCKOfI CHUCTCMBI
AKTHUBAIIUIO CHUMIIaTHYECKOU CHCTEMBI
JICTOYHYIO HEAJOCTATOYHOCTD

CHUIXCHHYIO TCMIICPATYypy TCJla

HAJINYNEC BOCHAIIMTCIIBHBIX IMTPOUCCCOB B JICTKHUX
BBIKYPCHHYIO HECAABHO CHUTI'apeTy

ook wm

3amanme 1.2. (6 6a10B). 3a/1epKKa IbIXaHUSI HA BJIOXE 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

KKU oro BbIpocna (1), | Bepocna(l), | uMmmynbcanus 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) mbI (2) (1),CO; (2)
3anepxka

Ha BIOXE

3anepxka

Ha BBIJIOXE

3aganue 1.3. (4 6amna). Pacuer kucnopognoii emxoctu kposu (KEK).

Ha ocHoBanuu ombITa ¢ 3a1ep>KKOM JbIXaHUS Ha BAOXE, a TAK)K€ 4acThb JaHHBIX U3 TaOmuIel
[IapaMeTPOB YEJI0BEKA BBIYUCIUTE KUCIOPOAHYIO EMKOCTh Balieli KpoBH, cuuTas, 4To 3a Bpems
3aJIEpP’KKH JbIXaHMsI BECh KUCIIOPOA, KOTOPhIN Bbl BIOXHYNIH, OyJeT N3pacxod0BaH.

Bar Bec,
MIPUMEPHO

(kr)

OK (o6bem O6wem kpoBH, | OJIK (mona xpoBu ot | KEK
Bameit MPOIIEANICH yepe3 | OK, mpomemreit yepe3 | (KucaopoHas
LUPKYJIUPYIOL] | JIESTKUE  3a  BpeMs | JETKME  3a  BpPEMsS | EMKOCTb KPOBH)

eil KpoBH, 1)

3aJIeP>KKH IbIXaHus (1)

3aJICPKKH JIBIXaHUS )
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3ananmue 2 (5 0a/10B). HerpoMko mpourtute BCayx IH000€ PUTMHUYHOE CTHXOTBOPCHHE.
Onumure XapakTep HM3MEHEHHs IbIXaHUS U paboTy CTPYKTYp BO BpeMsl MpOObI, 3alOJIHHB
MPOITYCKH B TEKCTE (BCTaBbTE B TEKCT HOMEpa MPOMYUICHHBIX CJIOB U3 MPEAJIOKEHHBIX B OJlaHKE
3amganus):

Ilpousnecenue cn068 npoucxooum  Ha . Ilpu >mom, Kocoa 1ecKue

, MPOUCXOOUM KOPOMKULL . Jlannvim npoyeccom ynpasusirom

HeUpOoHbl oo mosea. Onu

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

3aganue 3 (6 6a/L10B).
3ananmue 3.1. (4 6anna). 3yunre cxemy peryisiuuu paboThl AbIXaTEIBHOTO IIEHTpa. BeTaBpTe B
TEKCT HOMepa IPONYIIEHHBIX CJIOB U3 MPEAJOKEHHBIX B OaHKe 3aaaHus:

Aopa OvixamenvHo20 YeHMpa HAXOO0AMCA 8 u
omoenax mosea, Gvlule omoena mosea. Hetiponvl 6vl0oxa
Pacnonodcenvl  OaUdICce K Mo32y, uyem HeupoHvl 600Xxd. [laHHbie O pe3Kom

ywauwenuu ObIXAHUSL 8 COCHOSHUU aypoel 'y OonbHbIX BNUTEncuell ceudemeﬂbcmeyiom npomue
cunomesvl ceHepayuu pumma ovixanus. B mo orce epemMs, coxpaneHue
npu  Kylbmueuposarnuu U30J1UpO6aHHbIX HelZPOHOG ObIXAMENbHO20
uernmpa ceudemeﬂbcmgyem 6 NOoJIb3y cunome3svl

3aganue 3.2. (2 Oasna). Mcmnonb3ys NHEBMOrpaMMy, MpPHUBEACHHYIO B OnaHke 3anaHus,

OTIpe/IeNnTe:
1. Yacroty npixanusi 1oOpoBosibla (LIMKIOB B MUHYTY) (0,56.)
2. DyHKIIMOHAIBLHOE COCTOSIHUE (CIOKOWHOE 00APCTBOBaHME, TIIyOOKHUU COH, GU3HUYECKas
Harpyska) (0,56.)
3. Tlon no6poBoIIbIIa (MY>KCKOH/KEHCKU) (16.)

3aganue 4 (10 6aanoB). Onpenenute Mukponpenaparsl. CootHecute Homepa cTpykTyp (I-111) ¢
UX Ha3BaHMSIMH, a TaKXKe IPOHYMEPOBaHHbIE B KaXJ10M cTpykType TKaHH (1 -3) ¢ mpuBeieHHBIMU
B Tabnuiie:

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 BbIIIE TKaHeW (MpU paBHOW TonmuHe) Oyner oO0nanaTh
HauOOJIbIIIEeH PACTSHKUMOCTRIO?

VY kaxoli TKaH| (TIpH paBHOW TONIIMHE) OyJeT HanOoIbIIas MbIIIeYHas cuia?

3. B xaxkoii TkaH" (TKaHsX) B CTEHKE TIPUCYTCTBYIOT HEHPOHBI?

N




