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Bapuant 1

BNOJIOT'USA YEJIOBEKA

g d Q Ha mnepBblid B3rJsiy Kaxercs, 4TO
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i ' n ' mpouecc He  TpeOyer  0coOBIX
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OcTaTouHbIi 12n 18n 10n [UIAHHpYEMBbIE  IBIKEHHsS,  pPEUb,
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SMOLIUU U APYyTHE.
Pucynox 1. Cxema 0CHOBHBIX ObIXAMETBHBIX 00BEMOE.

3aganue 1 (19 6aoB). BorinmosinuTe npoodbl. 3anuinre 3HaueHUss B MaTpHIly OTBETOB.

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

['nsias Ha yacel, u3MepbTe Bamn puTM AbIxaHus B IOKOE. 3alUIINTE 3HAYEHHE YaCTOTHI IbIXaHUS,

B akTax B MUHYTY (Y/]) B MaTpuily OTBETOB.

1. Usmepbte apixatenbHblii o0bem ([1O). [ns aToro BcraBbTe 0OpaTHBINM KiallaH B ITyCTOM
mapuK, craejaiTe oObIYHBIA BAOX (HE OoubIne!), 3aKMUTE MaJblIAMH HOC M BBIJIOXHUTE
BO3JyX B IIAPHK: TOT 00BEM, KOTOpBIA BBl BBIIABIXaeTe MpPU CIOKOMHOM JbIxaHuu. s
HAJeKHOCTH MOXKETE€ MOBTOPUTH NPOOYy HECKOJbKO pa3 (Mo JKeJNaHWI0), CAyBas miap.
[TopTHOBCKMM CaHTUMETPOM H3MEpPhTE ANUHY OKPYXKHOCTH Imapa L, B caHTuMeTpax.

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

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

N

Paccunraiite MunyTHbIl 00beM mpixanus (MOJA=YJ1*]10), ucxona n3 Bamux qaHHbIX.

3. UsmepwTe xu3HeHHy0 eMkocTh Jerkux (JKEJI). [Inst aToro BcraBbTe OOpaTHBIN KIlamaH B

MyCTOW IIApHK, CHAeNaiTeé MaKCUMaJIbHO TJIYOOKHMH BIIOX, 3aKMHUTE MaJbllaMH HOC U
BBIJIOXHUTE MaKCHUMalbHO BO3MOXXHBI 00beM Bo3ayxa B mmapuk. Berumcnute XKEJI, B

JUTpax, 10 aIrOpUTMy 1.2.

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

1. I'nans Ha 4wacel, clenaiiTe MakCUMalbHO TJIYOOKMI BIOX, 33J€p)KUTE JbIXaHUE Ha
MaKCUMaJIbHO TCPIIUMMOC BPEMHI. 3amummre BpEMA 3aACPIKKU. Ommmmre XapaKTEp U3MCHCHHA
JIBIXaHUS T10CIIE TPOOBI B MAaTPHULIE OTBETOB.

2. Cpenaiite may3y 3-5 mMuHyT (Hampumep, BeImosHUTE 3amanue 1.3.). IloBTopure mpoly c
3aJICPIKKOM JIBIXaHUS Ha BBIIOXE.

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

Ha ocHoBanuu Bammx onbIToB, a Takxke qaHHBIX U3 Tadauubl napaMeTpoB KpoBooOpaleHust
YyeJI0BeKAa BBIUMCIUTE KUCIOPOJHYIO EMKOCTh Baimiell KpoBH, cuMTas, 4TO 3a BpeMs 3aJEPKKU
JBIXaHUSI BECh KUCIOPOJ, KOTOPBIi BBl BIOXHYNH, OyAeT U3pacxo/10BaH.



ITapamMeTpbl KPOBOOOPALIEHHUS YeJI0BEKa

O6bvem mupkynupyromieit kposu (OK), B % ot macchel Tena 7,5%
ConeprkaHue KUCI0poJia B MOMENIEHUHU, Yo 20%
I'emarokput, % 45%
MunyTHBII 00BeM kpoBooOpamenus (MOK), n/mMun 45

3ananmue 2 (5 0a1710B). YipaBJieHHe JAbIXaHHEM.

['a3000MeH B JETKHMX, 33aJaBa€Mblii Pa3HbIMU TPYIMIAMU CKEJIETHBIX MBI, JOKEH TOYHO
COOTBETCTBOBATh KPOBOTOKY MaJOro Kpyra peryiupyrouieMmycs paboToi cepiia U COCYAOB.
Kpome Toro, riamkue MbIIbl OPOHXOB JIOJDKHBI HANpPaBIsATh TMOTOKKM BO3AYyXa K MECTY
razooOmMeHa. OCHOBHBIC PEICNITOPHBIE 30HBI MPEACTABICHB Ha pHCYHKE 2. VMIyibChl OT
KapoOTHUHOTO CHHYCA UAYT, B IIEPBYIO OUepe/lb, K HEHPOHAM BJI0Xa, a UMIIYJIbChI OT PELEITOPOB
MPOJIOITOBATOTO MO3ra, OPOHXOB M CKEJIETHBIX MBIIII— K HEHPOHAM BBIZOXA.

PUCYHOK 2 BaxHenwwme 3BeHbsA

CUCTEMbI perynsuuu
AbIXaHUS
peqenTOpblkO/z' i } peuentopbl CO2 1 — LeHTpanbHblit
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[ bIXaTenbHbI MEXaHU3M
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"”,“_‘.’ 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. JIpIxaTeJJbHbIA LEHTP.

Lentp, ympaBisitonuii AbIXaHUEM, MPEACTABISIET COOOW TPYIIY siep CTBOJIA MO3Tra, Te
HEKOTOpbIe HEHWPOHBI 00Ja/Jal0T aBTOMATHEH, TO €CTh CHOCOOHOCTBIO K CaMOMPOM3BOIBHOMN
TCHCpalnuu HUMITYJIBCOB. HaHHI)Ie MCIUKOB O TpaBMax, a TAaKXC OIIBITBI C nepepe31<01>’1 Pa3HBIX
otnenoB Mo3ra (PucyHOK 3), mpUBOAMBIIEH K Pa3UYHBIM HAPYIICHHUSM JBIXaHUS, TIO3BOJIMIH
BBIABUHYTH T'MIIOTE3Y O POJIM PA3JIMYHBIX CTPYKTYpP MO3ra B PETYIISALUN IbIXaHUS.
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Pucynok 3. Bruanue mecma nogpescoenus cmpyKkmyp mo32a Ha
OUHAMUKY ObIXAMETbHBIX OGUIHCCHUIL.

Ha cerognsamnuii 1eHb HET €AMHOM TEOPUM O MEXaHM3MaxX T'€HEpalMM AbIXaTeJIbHOTO
pUTMa, Ha prCYHKe 4 TparuecKu MOKa3aHbl TPU OCHOBHBIE THITOTE3HI.
['nnore3a 1: I'umote3a BoauTesel puTMa IMpeanoaraeT HaIMYMe HeCTaOWIIBHOIO MOTEHIMaa
MOKOSI W CIHOHTAHHOW JENOoJspu3allud Yy HEWPOHOB, COEAMHEHHBIX MeEXay coOoi
BO30Y)KJIAIOIIMMHU U TOPMO3HBIMH CBSI3IMHU.
l'unoresa 2: CereBast Teopusi CTaBUT BO TJIaBy YIUIa IOCIIEJOBATEIbHOE TOPMOXKEHUE OTHUX
IpyII HEHPOHOB APYTUMHU.
l'unoreza 3: CunanTuueckas Bepcus MPEANoiaraeT BbIOpOCc BO30YXKAAIOIIEr0 Meauaropa
(rmyTaMaTta), MPUBOISILIETo K BO30YKACHHIO HEHPOHOB IIEHTPA B/I0OXA.
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Pucynok 4. Ocnosnule cunome3svt npoUCX0icOeHU PUMMA
ObIXAHUA U NPUMEDP PUMMUKU HEUPOHOE.



Homepa ci10B 1151 BCTaBKU NPONYIIEHHBIX TEPMHUHOB B TekcTe 3aganuid Ne2 u Ne3. 1.
Buumanue! He 6ce cnosa mozym 0Obimb uUCnOIb308aHbl, HEKOMOPble MEPMUHBL MO2YM OblMb
UCNONB308AHbI HECKONbKO pas. Iladexc u uucio 6 cnucke mocym He COOMEemcmeosams
MakoevlM 8 mexcme.

1 — Bmox, 2 — BBIIOX, 3 — 3alONHAIOTCA, 4 — OIYCTOIIAITCH, 5 — KOpP3WHYATHIA, 6 —
MUPAMHUJIHBINA, / — KIIETKA-3€PHO, 8 — MOTOPHBIN, 9 — BcTaBouHbIH, 10 — 100Hast, 11 — TemeHHas,
12 — 3arputounasi, 13 — Bucounas, 14 — cpemnuii, 15 — cnuHHOM, 16 — mekHb, 17 —
nosiCHUYHBINA, 18 — rpyanHo#, 19 — nmpogonrosatsrii, 20 — 3axuui, 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 M3 METOAOB, KOTOPBIA MCIOJIB3YIOT AJISi UCCIECAOBAHUS IbIXaHUS YEJIOBEKA, 3TO
nHeBMorpagus — rpaduyeckoe U300paKEHHE JbIXATEIbHBIX JBWKCHHHA TPYJHOW KIETKH.
[THeBMOrpamMMy 3alKCHIBAIOT BO BpeMs CHA, IIPU PA3JIMYHBIX Harpy3Kax, Ipy Noaurpaduyeckoi
npoBepke (Ha «IeTekTope JokmW»). Hambonee nmHOpMATHBHOHN SBISETCS CHHXPOHHAS 3aIKCh
JIbIXaTENbHbIX JBUKEHUN C MOMOLIBIO JBYX AATYMKOB, KOTOPBIE 3aKPEIISIOT BOKPYI BEpXHEH
4acTU TPYyJHOM KIETKM M BOKPYI HIDKHEH 4YacTu TIpyAaHOW KieTku. [Ipm apIxaTenbHBIX
JIBIDKEHUSX OKPYXHOCTh I'PYJHON KJIETKM MEHSETCs, YyTo rpaduyecku otoOpakaercs B BHUJE
nHeBMorpammsl (Pucynok 5).
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Pucynok 5. IlHeBMorpamma, 3amMcaHHass ¢ IIOMOIIbIO JBYX JaT4MKOB: 1 — JaT4uK,
3aKperyIeHHbI B BEpXHEH YacTH TPyIHOM KIETKH, 2 — NaT4YMK, 3aKPEIUICHHbIN B HIJKHEN 4acTu
IpylHON KJIeTKU. B mccnenoBanuu mnpuHsn ydacTue noOpoBojenr B Bo3pacte 20 ner 0e3
pecnupaTopHBIX 3a001€BaHUN, HE 3aHUMAIOIIUICS CIOPTOM.

IIpoananu3upyiTe MHEBMOTPAMMY M OTBETHTE Ha BOIIPOCH! B MaTpuiie 0TBETOB.



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

Ha mukpodotorpadusx n3o0pakeHbl MOMEPEYHbIe CPe3bl Pa3HBIX MONBIX CTPYKTYyp. OmHa w3
HUX SIBJISIETCS  HEMOCPEICTBEHHBIM YYaCTHUKOM  akTa JbpixaHus. OCHOBBIBasCh Ha
npennoxkeHHsix Bam MukpodoTorpadusix oTBeThTE Ha BOMPOCH B MaTpuiie 0TBETOB.

Tkanb |:

Tkanb I1:

Tkaus I1:




udp NTOT'OBAS OLIEHKA
JIMCT OTBETOB
Ha 3a/1aHUsI PAKTHYECKOT0 TYPa PerHoHAJbLHOI0 dTana

XXXIX Beepoccuniickoii 01TMMNUaAbl KOJBHUKOB 10 Onosnoruu. 2023 roxa. 9 kiaace
1 BAPUAHT

BUOJIOI'USAA YEJIOBEKA

Mamepuanwsi: cekyHooMep, UIU HACbL C CEKYHOHOU CMPENKoU (803MONCHbI OOHU HA
Kabunem, Ha cmeHe), 6030VULHBIL AP ¢ KIANAHOM, NOPMHOBCKULL CAHMUMEMD, KALbKYIAMOP.

3ananmue 1 (19 6a/10B).

Csnpre mnoynoOHee, NPUCIOHUBIINCH K CIHMHKE CTyJa, pacciaadbTe MbIIIBL. Beinonnure
JIBIXATENbHBIE IPOOBI U 3aIIOTHUTE TAOHIIBI HIKE.

3aganmue 1.1. (9 6a108). [TapameTpsl CIIOKOWHOTO JBIXAHHS.

qa Hmuna oxpyxuoctu | O (1) | MOJ] JnuHa OKpy>KHOCTH IpPHU KEJI (1)
(IMKJIOB B | TPH CIIOKOMHOM (o1/mMuH) n3mepennu JKEJI (cm)
MUHYTY) JbIXaHUM (CM)

B nopme MOJI B3pocioro uenoBeka coctaBiser 6-8 i/muH. Kak BBl gymaere, 4TO MOMKET
oTpaxkath yBennueHne MO/l B mokoe(3amuminte HoMepa NpaBUIIbHBIX YTBEPIKACHHHN):
1. akruBauMIO NapacUMNaTHYECKON CHCTEMBI
AKTHUBALIUIO CUMIIATHYECKON CUCTEMBI
JIETOYHYIO HEJJOCTaTOYHOCTD
CHI)KCHHYIO TeMIIepaTypy Tela
HaJINYMe BOCHAIUTEIbHBIX MPOLIECCOB B JIETKUX
BBIKYPEHHYIO HEJJaBHO CUTAPETY

ook wm

3ananme 1.2. (6 6a10B). 3a/1epKKa IbIXaHUS Ha BJIOXE U HA BBIJIOXE.

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

KKH oro BbIpocna (1), | BeIpocna (1), | ummynbcanus ot FOILINM
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 BJIOXE

3anepxka

Ha BBIZIOXE

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

Ha ocHoBaHuu ombiTa ¢ 3aJ€pKKOM JIbIXaHUS Ha BJOXE, a TAKXKE YacTh JaHHBIX U3 TaOmuIsl
[IapaMeTPOB YEJIOBEKA BBIYMCIUTE KUCIOPOJHYI0 €MKOCTh Bamiei KpoBu, cuuTas, 4To 3a BpeMs
3aJIEP>KKH JIbIXaHUs BECh KUCIOPOJI, KOTOPHIN Bbl BIOXHYNH, OyAeT U3pacxo/10BaH.

Bam Bec, | OK (06bem O6wem kpoBH, | OJIK (mons xpoBu ot | KEK
npuMepHo | Bameit MPOIIEANICH yepe3 | OK, mpomenmmeit uepes | (KucaopoHas
(xr) LUPKYJIUPYIOL | JIETKHE 34 BpeEMs | JIETKHE 34 BpeMs | EMKOCTb KPOBH)

eil KpoBH, J1)

3aJIEP>KKH AbIXaHUsI (J1)

3aJICPKKH JIBIXaHUS )




Mndp

3ananmue 2 (5 0a/10B). HerpoMko mpoutute BCIyX JIH000€ PUTMHUYHOE CTHXOTBOPCHHE.

Onumure XapakTep M3MEHEHHs IbIXaHUS M paboTy CTPYKTYp BO BpeMsi MpOOBI, 3alOJHHB
MPOIYCKH B TEKCTE (BCTaBbTE B TEKCT HOMEpA MPOITYIICHHBIX CJIOB U3 MPEIJIOKEHHBIX B OJaHKe
3amganus):

Ilpousnecenue cn068 npoucxooum  Ha . Ilpu >mom, Koz20a Jneckue

, MPOUCXOOUM KOPOMKULL . Hanuvim npoyeccom ynpasnsiiom

HeUpOoHbl oo mosea. Onu

UMM CUHANCHI C HEUPOHAMU, JIENHC AWUMU 8 poeax u
omoenos Mmo3ea.

3aganue 3 (6 6a110B).
3aganue 3.1. (4 6amua). M3yunre cxeMy peryiasnuu padoThl JbIXaTeIbHOrO LeHTpa. BeTaBbTe B
TEKCT HOMEpA MPOIYLIECHHBIX CJIOB U3 IPEAJIOKEHHBIX B OJlaHKe 3ajaHus:

Aopa OvixamenbHo20 YeHMpPa HAXOOAMC 8 u
omoenax mosea, 6vlule omoena mosea. Hetiponvl 6vl0oxa
pacnonodcenvl  OaUdNCE K Mo32y, wem HeupoHvl 600Xxd. Jlanuvle 0 pe3Kom

ywauwenuu ObIXAHUSL 8 COCMOSIHUU aypwsl y OONbHBIX INUTEncUell ceudemeﬂbcme‘yiom npomue
cunomesvl ceHepayuu pumma ovixanus. B mo oce epemMs, coxpaHeHue
npu  Kylbmueuposarnuu U30J1UpO6aHHbIX HelZPOHOG ObIXAMENbHO20
uernmpa ceudemeﬂbcmgyem 6 NOJIb3Y 2Unomesvl

3aganue 3.2. (2 Oauna). Mcnonb3ys MmHEBMOTrpamMmy, NMPUBEACHHYIO B OnaHke 3agaHus,
oIpeenTe:

1. Yacroty npixanusi 100poBoJbIa (LIUKIOB B MUHYTY) (0,56.)

2. DyHKIMOHAILHOE COCTOSIHUE (CIOKOWHOE OOApCTBOBAHUE, TITyOOKUH COH, Pu3MYecKas
Harpyska) (0,56.)

3. Tlon no6poBoIIbIIa (MY>KCKOH/KEHCKU) (16.)

3aganue 4 (10 6an0B). Onpenenute Mukponpenaparsl. CootHecure HoMepa cTpykTyp (I-111) ¢
UX Ha3BaHUSAMH, a TaK)Ke MPOHYMEPOBAaHHBIE B KAXKI0M CTpyKType TKaHu (1-3) ¢ npuBeaeHHBIMU
B Tabnuiie:

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 M3 mpeiCTaBICHHBIX BbIIE TKaHed (Mpu paBHOHM TonmmHE) Oyner obianarhb
HauOOJIbIIIEeH PACTSHKUMOCTRIO?

2. Y xakoil TKaHH (IpH paBHOM TonMHE) OyaeT HauOobIlas MbIlIeyHast cuia?

3. B xakoii TkaHH (TKaHSX) B CTEHKE PUCYTCTBYIOT HEHPOHBI?



