Ycayes

MNPAKTUYECKHWE HABBIKW 110 HOPMAJIbBHOW ®U3UOJIOT U
TEMA: KPOBb

1.0npeoenenue konuuecmea 2emoz2inoduna 6 Kposu no memody Canu

Omnpenenstor ypoBenb Hb B KpOBU KOJIOPUMETPUYECKUM METOAOM, OCHOBAHHOM Ha
CPaBHEHMHM LIBETa HCCIEIYEMOIO pacTBOpa C
LIBETOM CTaHJAPTHOTO, COAEPKAIIETO U3BECTHYIO
KOHILICHTPALUIO BEILIECTBA. Jna  artoro
ucnoisb3yercss remomerp Canu, cocTtosmuil u3
TEMHOI'O CTekJa (MpU OINpEAENICHUH JI0JKHA
ObITH OOpallieHa K CBeTY). B mTaTuB BCTaBJIEHBI
TPHU NPOOUPKHU OJMHAKOBOTO quamerpa. CpenHss
rpaJyupOBaHHas NOpoOUpKa IycTas, B Hee
HaJMBACTCA  MCCIENyeMbIl  pacTBop. /JIBe
KpaiiHue npoOUpKH 3amasHbl. B HUX HaxoauTtcs
CTAaHJIAPTHBIM _ pacTBOp  XJOpUJa TIEeMauHa,
conepxammii 167 r/n (16,7r%) remoriobuna u
ABJISIIOLLANCS HTAJIOHOM.

B cpennioro mpoOupKy HAIMTh MUIETKON 10 HUXKHEHN KoJbleBoit MeTku 0,1 H pacTBOp
HC1, Cxapudukatopom cruenaTh yKOJ MAKOTH Majiblia, HAOpaTh KPOBb B MUIETKY JUJIS
B3SITUSI KPOBH TOYHO JO TMOMEpPedHOM mosiockl (20 mul), mociie 4ero KOHEI| MUIETKU
BBITEPETHh BaTOM, CIE/As 33 TEM, YTOOBI BEPXHUI MEHUCK KPOBHU ObLII TOYHO HA YPOBHE
MeTkH. [lunerky omycTuTh Ha AHO MPOOUPKH UM OCTOPOKHO BBIIYTh KPOBB, UTOOBI
BEPXHUU CIJIOM XJIOPUCTOBOAOPOJIMOM KHUCJIOTBI OCTAJCS HEOKPAIICHHBIM. JTO HYKHO
nenatb ObICTpO BO HU30ekaHuWe CBEpThIBaHUS KpoBU. ColepXuMoe MNpoOUpKU
BCTPSIXUBATh, yAapss NMAJbLEM IO €€ KOHILY, U ToMelmunBarh naioukou. [lepexon Hb B
XJIOpUJI TEMATHHA COBCPUIAETCS MEJUIEHHO, TIO3TOMY IPOOHUPKY C HUCCIIEAyEMOI KPOBbBIO
IIOMECTUTh B reMOMETp M BbDKMAATHh 5-10 MuH. JIMIIb 1O MCCEYEHHMH HTOTO CpOKa
pacTBOp reMaTuHa B MPOOUpPKE pa3BeCTH AUCTUIUIMPOBAHHOW BOJIOM, HAKalbIBas €€ U3
MUIETKY J10 TeX MOp, MTOKa IIBET HE CPaBHsETCS cO cTaHAapTHRIM. Kaxxpiii pa3, 100aBuB
KaIlIlo BOAbI, KHUJIKOCTh B MPOOUPKE TUIATEIBHO MEepEMEIINBATh CTEKJITHHON NaJouKon
KOTOPYI0, 4YTOObI COXpaHUTh OOBEM B3STOW KpOBH, BHUMAIOT TOJIBKO IEpen
OKOHYATEJIbHBIM OTCUYETOM, KOIJla OKpacKa XJIOpHJla TeMaThHA CTAHET TAKOM Ke, Kak
OKpacka CTaHZapTHOro pactBopa. lIpu 3THX yCHOBHSAX KOJMYECTBO T'E€MATHHA, a
cienoBarenbHo, 1 Hb onpenensior no ypoBHIO )KUIKOCTH B IPayupOBaHHONW TPOOUPKE.
[Mudper Ha cpeaneil mpoOHpke reMoMmeTpa, CTOSIINE Ha YpPOBHE HUKHEIO MEHHCKa
MOJIYYEHHOTO pPAacTBOpa IeMaTHHA, MOKa3bIBalOT abcoyiloTHOe coaepxkanue Hb B
MCCIIEIyEMOUN KPOBH.
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2.0npedenenue Konuuecmea 3pumpouumos ¢ 1 mxn kpoeu

Jna moacuéra (OpPMEHHBIX SJEMEHTOB B3STYIO M3 Maiblla KPOBb pa30aBISIOT B
CIIEIUATBLHBIX CMECUTENSX, YTOOBI CO3/1aTh HY>KHYIO KOHIICHTPAIIMIO KJIETOK, YAOOHYIO
g nojacuéra. Pa3daBieHHOM KPOBBIO 3alONHSIOT CIEHUAIbHYIO CUETHYIO Kamepy H
MOJICUMTHIBAIOT 11O, MUKPOCKOTIOM YHCIIO (POPMEHHBIX 3JIEMEHTOB. 3Hasi 00BEM KamMephbl
1 pa30aBiicHUE KPOBU, BBIYUCIISIOT YUCIIO KPOBSIHBIX TeJell B 1 MKJI 1IEIbHOW KPOBHU.

Jlnis moncyéra (OpMEHHBIX 3JIEMEHTOB UCHONB3YIOT cuéTHYI0 kamepy ['opsieBa. Ona
MpEACTaBIIeT COOOM TOJICTOE MPEIMETHOE CTEKJIO, B CpelHEW YacTh KOTOPOTro
HAXOJATCA YeThIpe *KeJaoOKa ¢ TpeMs Y3KHUMH IUIoIagKkaMu Mexay HuMu. Cpemsss
IIoIaaKa HIke 00KOBBIX Ha 0,1 MM U pasiesieHa mormojam nornepeyHbIM xes1ookom. [1o
00€ CTOPOHBI OT ATOrO KEJI0OKa PacIoJIOKEHbI CETKH, HaHEeCEHHbIE Ha cTekisio. CeTka
['opsieBa coctouT U3 225 O0JBIIMX KBAJAPATOB, 25 U3 HUX JOMOJIHUTEIBHO pacyepUeHBI
Ha 16 manenbkux. Eqununeil otcuéra siBisieTca MaJleHbKUW KBagpatT. Ero cropona paBHa
1/20 mm, mmomans - 1/20 x 1/20 = 1/400 mm2. OOBEM pa3sBeNEHHONM KpOBH,
MOMEIIAOIIMIICS Hall MAJICHBKUM KBaapaToM, paseH 1/400 mMm?x 1/10 mm =1/4000 mm3.
[lepen paboToit HEOOXOUMO PACCMOTPETH MO MUKPOCKOIIOM CETKY.

Jlnst pa3OaBiieHHMs] KPOBU HCHOJIB3YIOT MENAHXKEpbl WM cMmecuTend. CMecuTenb
NPEACTaBIIET CO00M KamWUIsp C paclIMpEHUEM B CpelHel dacTtu. B pacmmpeHHoM
y4acTKE HaXOJIUTCS CTEKJISTHHAsE OyCHHKA JUIs IepeMEeIIuBaHus pa3BeIéHHON KpoBU. Ha
KanUIsipax HaHeceHa rpaayupoBka - Metkd 0,5 m 1,0. TpeTbs MeTka HaxoAuTCAd B
cMecutene: s noacuéra aputrpouuton - 101, nefikouurtos - 11. [{ns 3a6opa kpoBu Ha
MeJIaHKep HAlEeBaIOT PE3MHOBYIO T'PYIY, CIABIMBAHUEM U PACIPABICHUEM KOTOPOU
JIOCTUTaeTCs HACACHIBAHKME B HETO M KPOBHU M Pa30aBIISIONIMX PacTBOPOB. /s moacuéra
SPUTPOIUTOB B METAHKEp HAOMParoT KpoBh A0 MeTkH 0,5 u pactBop a0 Metku 101, mpu
3TOM KpoBb pasz0asinsgercs B 200 pa3. B menanxep 115 moacyéra JISHKOIIMTOB HAOUPAIOT
KpPOBB JI0 METKH 1, a pacTtBop - 110 11, mpu 3TOM KpoBb pazbdasisiercs B 10 pas.

[Ipu moncuére >pUTPOLIMTOB B Ka4eCTBE pa30aBIIAIONIEr0 pacTBOpa NpUMEHSIOT 3%
pactBop NaCl. Dputpouutbl B HEM CMOPIIMBAIOTCA M CTAHOBSTCA 3ameTHee. [lpu
no/IcUéTe JEHKOUMTOB KPOBb pa30aBidioT 5% pacTBOPOM YKCYCHOM KUCIOTHI. B 3THx
YCJIOBUSIX 3PUTPOIUTHI Pa3pylIaAlOTCS U B TOJIE 3PEHUSI OCTAIOTCS TOJIBKO JICUKOIUTHI
(TouHee, ux s/pa). YKCYCHYIO KUCJIOTY MOJAKPAIIMBAIOT METUIICHOBBIM CUHUM, TIPU 3TOM

Aapa HGﬁKOHHTOB CTAaHOBATCA BUJIHBI OTUYCTIIMBCC.
6
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B HopMe B 1 MKJI KpOBH YEJIOBEKA COJEPKUTCI B cpeaHeM 4.5 - 5 MJIIH DPUTPOIIUTOB

(mm4,5-5 1075, Li).

Kamepy nmomMenaror moj MUKpOCKOIl M pacCMaTpUBAIOT CETKY BHayaje IpH MajoM, a
3aTeM MpU OOJBUIOM YBEIUYECHUH.

HakpbiBatoT kamepy MOKPOBHBIM CTEKJIOM, MPUTHPAst €ro Kpasi K CTEKIy KaMepshl J0
NOSIBJICHUSI PaayKHbIX KoJiell. OCTaBUB Kamepy MOJ MHUKPOCKOIOM, IPOKAJIbIBAIOT
nasjetl.

[IepByt0 BBICTYNHBIIYIO KaIUTI0 KPOBH W3 Mayiblla CTUPAIOT BATHBIM TaMIIOHOM. Bo
BTOPYIO KaIUII0 TMOrPYKAIOT KOHYMK CMECHUTENS [JIsl JSPUTPOLUTOB, JAEpPKAT €ro
BEPTUKAIILHO U HaOWParoT KpoBb 10 oTMeTkH 0,5, ciefist, 4ToObl B KallWJUISIp HE TMOIalu
my3bIpbku Bo3ayxa. OOTHpaOT KOHEll Kanwuispa GuibTpoBaHHOW Oymaroi u ObICTpO,
MOKAa KPOBb HE CBEpPHYJACh, MEPEHOCAT €ro B yamiKy ¢ pactBopoM NaCl, nmpomomxas
JepKaTh CMeCUTelb BepTukanbHo. Habupator pactBop no metrku 101 (T.e. pa3Bousr
kpoBb B 200 pa3), mocuae 4ero CMECUTENb MEePEBOJAT B TOPU3OHTAIBHOE MOJIOKEHUE U
KJIQIyT Ha CTOJL.

J{nst moacyéra SpuTPOLMTOB OEPYT 3aMOJTHEHHBIA CMECUTENh, 3aKUMast HUKHUN KOHEI]
najableM, CHUMAIOT PE3WHOBYIO TPyIly M, 3aXaB 00a KOHIA CMECUTENsS] TPEThUM U
MEPBHIM MaJIbIIaMU, B T€UEHUE | MUH MEPEMENIUBAIOT KPOBb. BBINTyCKAIOT U3 CMeCUTeNs
Ha BaTy TPU KaIlld, a YETBEPTYI0 HAHOCAT HA CPEIHION IUIOMIAAKY KaMephbl y Kpas
MOKPOBHOIO cTekJa. KanuuisipHbIMU CHUJIaMU KaIljil cama BTATMBAETCA B MOKPOBHOE
CTEKJIO U 3aloyIHAeT Kamepy. M3nuiiex pacTBopa KpoBH CTEKaeT B »enoOok. Ecian Ha
CETKY ToTaJl BO3yX WM Ha OOKOBBIX TUIOMIAJKAX OKAa3aJICsl U3JUIIEK PacCTBOPa, KaMepy
CJeAyeT MPOMBITh JUCTUIIMPOBAHHON BOJOW, HACYXO BBITEPETHh W 3aMOJIHUTH CHOBA.
3amnoMHEHHYI0 KaMepy CTaBsT M0, MHKPOCKON U, eclid (OPMEHHBIC DIIEMEHTHI
PacCIIOJIOKEHbl PABHOMEPHO (YTO SIBJISIETCS MOKA3aTEJIEM XOPOIIEro IMepeMEelINBaHUS
KPOBH ), TPUCTYNAIOT K M0JIcuéTy. CYUTATh SPUTPOLIUTHI JTyUIlle TPU MAJIOM YBEJIUYCHUU
(0OBeKTHBE X 8), HO UCMOIB30BATH MPU ITOM OKYJISIp X 15.
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st Toro 4toObl MOJNYyYUTh HauOoJiee TOYHBIE JIaHHbIE, HEOOXOJUMO IMOACUYUTATH
YHCJIO SPUTPOLIUTOB B ISATH OOJBIINX KBaJApaTax, pacloOKEHHBIX B pa3IMUHBIX MECTaX
CETKH, HarpuMep, 1o auaroHaidu. [loacuér BenyT B npeaenax MaJlleHbKOTO KBajapara 1o
psnam (OT BepxHero A0 HWkHero). Bo m30exanue ABYKpPaTHOrO MOJCYETA KIETOK,
JeXKAIIUX Ha TPaAHUIE MEXIAY MaJbIMHU KBaJpaTaMH, MPUMEHSIIOT CJIEIYIOUIee MPABUIO
«K maHHOMy KBaJpaTy OTHOCSTCS PUTPOLIUTHI, JIEKANIUE KaK BHYTPHU KBajpaTa, Tak U
Ha €ro JICBOW M BEPXHEW TIpaHULAX; IPUTPOLMTHI, JEXKAIIUE HA NPABOM M HWKHEU
IpaHMIAX, K JAHHOMY KBaJpaTy HE OTHOCATCS.

[loncunrtaB, TakuM 00pa3zoM, CYMMY 3PUTPOLIMTOB B MATH OONBIIMX KBaapaTax (4To
coctapisieT 80 MaNeHbKUX), HAXOAAT CpeHEee apu(PMETUUECKOE YHUCIO IPUTPOLIUTOB B
OJIHOM MAaJIEHBKOM KBaJipaTe. 3Has, 4yTO OOBEM MPOCTPAHCTBA KaMepbl HAJl OOHUM
MaJleHbKMM KBajpaTtoM paseH 1/4000 mm3, ymuokaroT HaiinenHoe umcio Ha 4000.
[osydaroT umciao >puTpouuToB B 1 MM3 passenénHol KpoBU. YMHOXKHUB Ha BEIMYHHY
pasBenenus (200), MOTyYar0T KOIMYIECTBO SPUTPOLUTOB B | MM® LENBHOI KPOBH.

Taxum oOpazom, hopmya i BBIYUCIECHUS KOJIUYECTBA 3PUTPOLIMTOB CIIEIYIOIIAs:

X = (3 -4000 - 200) /80, rne

X - MCKOMOE 4MCIO >puTporuToB B 1 mMm® (MKI) HenbHOH KpoBu, D - cymMMa
SPUTPOLUTOB B 80 MaJICHbKHUX KBaJpaTax.

B uTore noiy4eHHOE YHUCIO SPUTPOLIMTOB 3AMKCHIBAIOT B repecuére Ha | 1 KpoBw, T. €.
YHCII0 MHJUIMOHOB SPUTPOLMTOB, HaliaeHHbIX B 1 MM3 (MKIT) ymMHOXKatoT Ha 1012,

3. Bvtuucnenue ueemoeo2o nokazaméeiin Kpoeu

[IBeToBoit mokasarensb kpoBu (L{[1) mokaspiBaeT copepkanne reMorjioOrnHa B OJTHOM
SPUTPOLUTE UCCIETYEMOU KPOBU M0 CPABHEHUIO C HOPMOM.

[{IT=Hb/4aucmo sp B 1 Mk (nepBbie 3 mudpsI) * 3
Hopwma=0,8-1,0
4. Onpedenenue Konuuecmaea euKouumos ¢ 1 Mk Kpoeu

[TocnenoBaTenbHOCTh MPOLEAYP Ta ke, 4TO W Mpu noacuére 3putpouuton. [locre
MPOKOJIa Majblla KpOBb HAOUPAIOT B MEJIAHXKEP TS MOACUYETA JICMKOIIUTOB /10 METKH 1 U
YKCYCHYIO KHCJIOTY 10 MeTkHu 11. IlepeMemmBaroT BCTpAXMBAaHHUEM, 3aTEM 3aNOJIHSIOT
CUETHYIO Kamepy, coOmrofasi Te€ K€ MPEJOCTOPOKHOCTH, YTO W TPU TOJACUETE
pUTPOIUTOB. JICUKOIUTHI CUMTAIOT B 25 OONBIIUX KBaapaTax, uro coctamiser 400
Manbix. DopMmyiia 171 BBIYUCICHUS KOJIMYECTBA JIEHKOIMTOB:

X =J1-4000-10 /400, roe

X - HICKOMOE YHCII0 ICHKOUMTOB B 1 MM® (MKIT) LeIbHOM KpoBH, J1 - cymMMa IeHKOLMTOB
B 400 MaieHbKHX KBaJpaTax

OdopMmieHre TPOTOKOJA. 3alMIINTE, CKOJBKO JICHKOIUTOB COAEPKUTCSI B 1 1
MCCJIEOBAHHOU KPOBHU. 1 3TOr0 YMCIIO THICAY JIEMKOLUMTOB HAJI0 YMHOXXUTh Ha 10°.
CpaBHUTE TTOJTyYEHHBIE PE3YIbTAThl C HOPMOW.
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5. OnpeOeJleHue cpanuy OCMOMUYUECKOoll péesucmernmuocmu pumpouunmos

1. B kaxnayro u3 npobupok Hanuth 1%-HbI pacTBOp XJOPUCTOrO HAaTpus B
yObIiBatouiem kosnmuectse ot 0,6 no 0,15 mu, 3areM B Kaxayr NpoOUpKy 100aBHUTH
JTUCTUWILTUPOBAHHOM BOJbI /10 1 mut. [IpoOupku npoHyMepoBaTh.

2. Bo Bce npobupku 106aBUTH ¢ MOMOIII0 Kanmuisipa Canau o Karie KpOBH.
JloOaBiieHHE KpPOBM Jy4yll€ HAYMHATh C NPOOUPKH, B KOTOPYIO MOMEIIEH pacTBOp C
HaMMEHbIIIEH KOHUEHTPALUEN, U UATH B CTOPOHY yBeIMYEeHHs. OCTOPOKHO IepeMeniaTh
COZIEpKUMOE, YTOOBI HE 00Pa30BaIUCh My3bIPHKH BO3AYXa.

3. OcTaBUTh MPOOHPKH B IITATHBE HA XOPOIIO OCBemeHHOM MecTe Ha 30-40
MUH, TIOCJIE YETO PAaCCMOTPETh UX COAEPKUMOE (He 830anmubieams!). IIpoaHann3upoBaTh
pe3ynbTaThI.

4, O rpanunax (ypoBHE) OCMOTHUYECKON PE3UCTEHTHOCTH SPUTPOLIMTOB CYIUThH
I10 CTCIICHU I'CMOJIM3d KPOBH B PA3JIMYHBIX THIIOTOHHYCCKHUX paCTBOpPAx.
S.
Pe3ynbTaThl HAOIOICHHI 3aHECTH B TAOJIHILY:
Konyenmpayus | Pezyremamol Habarodenuil 86160001
pacmeopos
(%) Lsem Buo 0CaooK | cmenensv | yposens
6epxHe20 0CMANLHO 2eMonu3a | pe3ucmeHmHoCmu
npospaunoeo | yacmu
pacmeopa
0,60
0,55
0,50
0,45
0,40
0,35
0,30
0,25
N r.n.
6.  OTmeTuTh NPOOUPKHU, B KOTOPBIX:
. OTCYTCTBYET I€MOJIN3;
. YaCTUYHBIA IeMOJIN3;

. MOJIHBIA TEMOJINU3.
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7. B BbIBOmax maTh ompejereHue BEpXHEH M HIDKHEW TIpaHUIl pPe3UCTEHTHOCTH
SPUTPOLIUTOB M CJHIeJIaTh 3aKJIIOYEHHWE O COOTBETCTBUM IIOJYUYCHHBIX PE3YJIbTAaTOB
(bU3H0IOTHYECKON HOpME.

6. Onpedenenue zpynn Kpoeu ¢ ROMOUWIbIO CIMAHOAPHMIHBIX CbIEOPONIOK

cpynna AHmuZeHbl anmumena
1 (0) - o B

11 (A) A B

111 (B) B A

IV (AB) AB -

1. Hanectn Ha Oenyl0 KEpaMHUYECKyHO IUIaCTUHKY B YIJIyOJIEHHMs NpU IOMOIIU
MUIETKYU 0 O0JIBIION Karljie ChIBOPOTKU (1Sl KaXKA0M CHIBOPOTKH OTJIEIbHASI ITUIETKA)
|. II u 1I rpynn xpoBw.

ATTIIIOTHHHHBI CHIBOPOTOK I'pynna kposu

o(l) A(ll) B(lln)
XX
a B ap
0(l) A(ll) B(llH
@ 240
a B aB
o(l) A(ll) B(ln)
O B
a B ap

o(l) A(ll)  B(N)

AB(IV)
a B ap

2. Cnenath MpOKOJ Majblla U JOOABUTH B KAXKIYIO KAIUTIO CHIBOPOTKH KAarUTIO KPOBH,
nepeMeniaTh(COOTHOIIEHUE ChIBOPOTKU U KpoBH 10:1). Kamim kpoBu ¢ manblia CHATH
Pa3HBIMM YIJIaMU MPEIMETHOTO CTEKJIA UM Pa3HBIMU CTEKJISIHHBIMH MAJIOYKAMU.

3. llomoxaaTe MOATH MUHYT, MEPUOJUYECKH IMOKAYMBasi IIJIACTUHKY, IOCJE 4Yero
PaccMOTPETh Pe3ybTaThl.
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4. Tlo HamTU4uIO0 WM OTCYTCTBUIO arrmoTHHauu B ceiBopotkax Il u 111 rpynm kpoBu
cIenaTh 3aKIOYCHUE O HAJWYUU WM OTCYTCTBHHM B 3PUTPOLUTAX HUCCIECTYEMOM KPOBU
arrJr0TUHOTEHOB A U B.

5. [1o HaNMMuMIO WK OTCYTCTBHUIO arrIFOTUHAIIMU SPUTPOIIMTOB UCCIEyEMON KPOBHU B
KOHTPOJIbHOM CTaHJAPTHON CBHIBOPOTKE | IpymIbl MPOKOHTPOJIUPOBATH MPABUIBHOCTH
ONPENEIICHUS TPYIIIBI KPOBH.

7.0npeoenenue zpynn Kpogu ¢ NOMOWbI0 YOJIUKIOHOG

B nocnennee BpeMs omnpeeneHrue rpynn KpoBu yenoBeka cucteMbl ABO npoBoIsT €
MOMOIIBIO LOJUKIOHOB AHTH-A W AHTU-B (aHTHUTENla MOHOKIJIOHaNbHbIE AHTHU-A H
AHTH-B), KOTOpBIE MPUMEHSIOT WJIM B3aMEH WJIM MapajuIeJbHO C MOJUKIOHAIbHBIMU
UMMYHHBIMH  CBIBOPOTKamMH. MOHOKIIOHaNbHBIE AHTH-A u AHTH-B aHTHTEna
OPOAYLUPYIOTCS ~ JIBYMSL  MBIIMIMHBIMH ~ TUOpUJAOMaMM W TOpHUHAAJIEKAT K
uMMyHOTJ00ymMHaM kiacca M. [{oMMKIOHBI U3rOTaBIMBAIOTCS U3 ACIIUTHON KUIKOCTH
MBIIIeH-HOCUTENeH aHTH-A U aHTU-B rulbpuaoM. TeXHOIOTHS U3TOTOBJICHUS peareHTa
MCKJIFOYAET BO3MOKHOCTh €70 KOHTAMUHAIIUY IMTATOT€HHBIMH JIJIS1 YEJIOBEKA BUPYCAMM.

[

Pe3yabTarhl peakiuuu ¢ HOAHKIOHAMH ' I'pynna
anTH-A | anTu-B | HCC/IelYeMOH KPOBH
- - 0 (1)
| | : ' A (I1)
- . _ B (IIT)
+ : | AB(IV)

(=) OTCYTCTBHC AI'TJIIOTHHALHH
(+) — HAAHYHE arTJHHOTHHALMH,

[IpoBenenue paboThl. HanecuTe Ha IUIACTUHY WHAWMBUIYATBHBIMU TMHUIIETKAMU
LHOJIUKIIOHBI AHTH-A 1 AHTH-B 110 0qHO# OosbIION Karuie. PAgoM ¢ KarmigMu aHTHTEN
HAHECUTE IO OJIHOM MaJieHbKOW Karule ucciemyemoi kpoBu. HalOmromaiite 3a xomom
peaKuy C LOJIUKIOHAMH BU3YalbHO MPH JIETKOM MOKAYMBAHWUU IIJIACTUHBI B T€UEHUE 3
MUHYT. ATTIIOTHHAIMS SPUTPOLIUTOB C ITOJIMKIOHAMHA OOBIYHO HACTYIAET B NIEPBBIC 3-5
CeK, HO HaOJIOJCHHE CJeayeT BECTH 3 MHH BBUAY Oo0Jee MO3THEro TMOSIBICHUS
arrJIIOTUHAILIMY C SPUTPOLIUTAMHU, COJIEPKAIUMHU Cla0dble Pa3HOBUIHOCTH aHTUTEHOB A
unu B. TlonoxurenpHbl pe3ynbTaT BbIPAXaeTcs B arrIFOTUHALMU SPUTPOUUTOB. [Ipu
OTPULIATEIBHON PEAKIIMY KAl OCTAETCSI PABHOMEPHO OKPAIIEHHOW B KPACHBIN LIBET.

3nakoM IUIFOC (+) 00O3HAYECHO HAJIWYKME AarTIIOTHHAIIMKA, 3HAKOM MHHYC (-) -
OTCYTCTBHUE arritOTUHALINH.

8.0npeodenenue pezyc-gpakmopa

1. Ha mimacTuHKY CO cMauyMBaeMoM MOBEPXHOCThIO HAHECUTE OOJIBITYIO KaruTio (OKOJI0
0,1 mi.) pearenta. Psgom nomectute ManeHnbkyto kamio 0,01-0,05 mui. uccnemxyemoit
KPOBH M CMENIAlTE KPOBb C PEareHTOM.

2. Peakuus arrmoTHHAIIMK HAYMHAET pa3BUBaThes uepe3 10-15 c., 4eTko BeIpakeHHast
arrroTUHanMA Hactynaet yepes 30-60 c.

3. 1o HaMMYUIO UK OTCYTCTBHIO arrIFOTHHAIIMY CIIETIATh 3aKIIF0UEHNE O HAIMYUHY WA
OTCYTCTBMUM B  JOPUTPOLUTAX  HUCCIEAYEMOM  KpPOBU  PE3yC-arryIlOTUHOTCHA.
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HO.]II/IKJ'IOH AHTI/I-I[ NpeaAHa3sHAUYCH JIsI BBIABJIICHUSA I[ AHTUT'CHA CHUCTEMblI PE3yC B
SPUTPOIUTAX YCIIOBCKA.

[InacTuHKyY mOCIie CMEIlIeHUs peareHTa ¢ KpOBbIO pEKOMEHIyeTCsl He cpa3y, a uepes 20-
30 c., 94TO MO3BOJISIET 32 3TO BPEMSI pa3BUTHCA 0oJiee MOJHON KPYIHOM JIeTIeCTKOBOU
arrJrOTUHAIUY.

9.0npeoenenue ckopocmu 0ce0anus IpUmMpOoOyUmos

1.  Paccmorpers kammuisap IlandenkoBa (puc. 3), pazoOpaTe Bce ero mudpsl u
MeTkH (O - Ha ypoBHe 100 mm; P- Ha ypoBHE 50 MMm).

2. Hanuth HemMHOro muTpaTa Ha YacoOBOE€ CTEKJIO WM THUTENEK, MPOMBITH UM
KaImuuIsip.

3. VYpamute npoayBaHueM oOpa3oBaBIIMECS B KalWUISPE Iy3bIPbKHU, YTOObI
IPEJOTBPAaTUTh BO3HMKHOBEHHE BO3IYIIHBIX MPOOOK MpH MOCIEAyIoleM Habope B
KaImuuIsip.

4.  OTMeTuTh 3TUM Xe KanwuisipoM 50 MM pacTBOpa IUTpaTa HaTpusi, HabpaB ero
00 mMemKuy P, 1 BBITYCTUTh HAa YMCTOE YACOBOE CTEKJIO.

5.  IIpoxonoTs manen u, CHSIB HEPBYIO KAILIIO, IPUCTYNUTD K B3SITUIO KPOBH.

6.  bsictpo HabpaTs 100 MM KpoBH 0e3 my3bIpbKOB (do memku K). Pactekarommecs
KAIUIM CTEPETh BIAXKHOM BaTKOM, CMOYEHHOW pacTBOPOM LIUTPATA.

7. OCTOpOXHO, HE TOMYyCKas My3bIpei, BBIIYTh BCIO TOPLIUIO KPOBH B OTMEPEHHBIN
pacTBOp LIMTpATa U TIIATEIBHO NMepEMEIIaTh KOHIIOM KaluJuIsIpa.

8. BHOBB MPOMBITH KaIWJUIAP PACTBOPOM IIUTPATA, €IIe pa3 HaOpaTh B HETO KPOBb
00 memxu K ¥ OCTOPOKHO BBIIYTh Ha TO K€ CTEKIIO.

9.  Bce xoporio nepeMemniaTe U 3aTeM HaOpaTh 4acTh MOJIy4HBIIIEHcs cMmecu (6e3
My3bIPbKOB BO3yXa) B Kammuisip 0o memku K. Pazsenenue 1:4.

10. KpoBb HaOupaTh CaMOTEKOM, JJIsl UETO KAMWUIAP HAKJIOHUTHh HECKOJIBKO HUXKE
TOPU30HTAJIBHOTO YPOBHS IO OTHOIIIEHHUIO K YaCOBOMY CTEKJTY C Pa3BEJIECHHON KPOBBIO

11. 3axaTh yKazaTeJbHBIM NaJbIIEM MPABONM PYKW BEPXHUU KOHEI[ Kamuuispa,
NOBEPHYTh €r0 BEPTUKAJIbHO W BCTAaBUTh B IITATHUB.
[Taner MOKHO OTHYCTUTh TOJBKO IIOCJIE TOr'O, KaK BbI
TBEpAO YyOeawnuch B TOM, UYTO HUXXHUM KOHEI
Kanwuisipa NMpUXaT K pPE3MHKE Ha CTOWKe mnpudopa

[TaHueHKoOBaA.
12. 3aceyb BpeMs YCTAHOBKM Kamwjuisipa B
mratuB. llITaTuB ¢ MecTa HE CABUTATD.
13. Cymuts o BenuunHe COD 1o BBICOTE
CTOJIOMKA TIIa3Mbl (MM), OCBOOOIMBILEHCS OT IPUTPOLIUTOB 32 OJIMH Yac CTOSTHUS KPOBU
(mpo3payuHbIi CJIOM).

Omnpenenenue COI (CKOPOCTh OCENAHUS SPUTPOLUTOB): KPOBb U LUTPAT HATPUS
(aHTUKOATryJISIHT) B COOTHOILIEHUH 4:]1 — B CTEKJITHHOM KalWJIISIPE OCTABISAIOT Ha 1 yac B
CTPOr0 BEPTUKAIBHOM MOJOKEHUU. ODPUTPOLUTHI OCENAIOT M B BEPXHEH YacTu
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Kanmujuisipa TMOSBIISIETCS CTOJIOMK cBeTyIoN mia3mbl kpoBu. COD B HopMe oT 2 1o 15
MM/yac. COD 3aBUCUT OT cOCTaBa IUIa3Mbl U CBOMCTB 3putrpouutoB. Hampumep,
ro0ynmuHel U GUOpUHOTEH (KPYIMHOMOJIEKYJIIpHbIE OCJIKH) MpH XPOHHUYECKOM
BOCHAJICHUHU, OEPEMEHHOCTH CIIOCOOCTBYIOT OOpPa30BaHUIO «MOHETHBIX CTOJIOMKOB» U
yBenuuuBator COD; anbOyMHHBI (HU3KOMOJICKYJISIDHBIE O€JIKH) MPEHsTCTBYIOT
00pa30BaHUIO «MOHETHBIX CTOJIOMKOBY» U yMeHbIaoT COD.

10.0npeodenenue epemenu ceépmuieanus kposu no Cyxapegy u Anomeayseny
Metoauka no CyxapeBy

1. [Ipokon0Th Manen, CHATH MEPBYIO KAILTIO KPOBU CYXOM BaTKOM.

2. [Torpy3uTh KOHEI] KalmWIjIsipa B KaIulto KPOBH.

3. Crnerka oImycTUB Hapy>KHbIN KOHEI[ Kanuyuiapa, Haopate 20-30 MM KpoBU U
MEPEBECTH ITOT CTOJIOUK KPOBU HA CEPEIUHY.

4, Hepxka kanwuisip AByMs NalblaMH, IPOU3BECTU TUIABHOE MTOKAYMBAHUE €TO

B 00€ CTOPOHBI ¢ aMIIHTY10i1 40-45°,

CB0oOOHOE CMeIleHHe CTOJIOMKAa KPOBH TOBOPUT O TOM, YTO CBEPTHIBAHHUE €IIE HE
HACTYMUJIO. 3aMEUICHHOE JBIKEHHE KPOBH MPH HAKJIOHE KaMUJUIApa XapaKTepH3yeT
HAYaJlo CBEPTHIBaHMs, MPU STOM HA BHYTPEHHEH CTEHKE KalWUiApa MOSBISIOTCS
HEOOJIbIINE CTYCTKH.

MOMEHT TMOJIHOM OCTaHOBKH JABM)KEHHUS CTOJIOMKA KPOBH B KalMJUIIPE COOTBETCTBYET
HACTYIUICHHIO OKOHYATEeNFHOTO CBEpThIBaHWsS KpoBH. [lo mpemyaraemoil MmeTomauke
CKOPOCMb CEEPMBbIBAHUSA KPOBU 8 HOpMe. HAdallo CBEPThIBaHUS nporcxoau uepes 30 ¢ —
2 MUH., IOJIHOE CBEPTHIBAHUE — Uepe3 3-5 MUH.

Mertoauka AJbTray3eHna

1. [TpokonioTe maisien; Tak, YTOObI HAa MOBEPXHOCTh KOXHU BBICTYIWJIA Karlis
KpPOBHU.

2. CTekJIssIHHOM MajI04YKOi MepeHecT Kario Ha napaduHUPOBAHHOE CTEKIIO.

3. Uepes kaxapie 30 ¢, morpy:xast CTEKJISTHHBINA KPIOUOK B KaIlJIl0 KPOBH, CIEIUTh
3a 00pa3oBaHuEM HUTEN puOpHHA.

4, WNHTepBan BpeMEHM MEXKIy HAHECEHHEM Kaluli KpOBU Ha CTEKJIO U
nosiByiecHrueM (PUOPUHOBBIX HUTEH MPUHUMATH 32 BPEMSI CBEPTHIBAHMUSI.

5. Heo6xo1uMo yuecTb, 4To 10 TaHHOW METOAUKE 8pems c8epmbl8anusi B HOPME

COCTaBJIIET OKOJIO 3-5 MUH.

11.0npeodenenue zemamoKpumnozo 4ucia

I'eMmaToKpUT- 5TO TOKa3aTelb, XapaKTEPHU3YIOMIMN COOTHOIICHHE (POPMEHHBIX
AJIEMEHTOB U ILJIa3Mbl KPOBHU.

Jlist onmpenenenus TeMaToKpUTa Ipor3BEANTE 3a00p KPOBU U3 NANIbIIA B CIICIIUATBHBIH
KaImwuIsip JJ1s onpezesienns rematokpurta. Kanumisp o6padoTaiiTe aHTUKOATYJISTHTOM -
rernapuHoM WM pacTBOpOM IuTpata Hatpud. [lomecTuTe Kanwuisippl B pOTOP
neHTpudyru, eHTpudyrupyiire B TedeHue S5 wmuH. OmnpenenuTe reMaTOKPUT IO
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CTEIMAIBHOM IITKaJIe WITU C TIOMOIIBIO JIMHEHWKH. B mocieiHem ciyyae u3MepbTe BEICOTY
cronbuka 3putpoiuToB (B,) 1 BeIcOTY cTonOuKa maa3mel (By). Paccuuraiite reMatokput
(kak TIpo1eHT (POPMEHHBIX JIEMEHTOB OT BCEro 00bemMa KpoBH) 110 hopmyJie:

I - lj'~~lﬂ().

B, + B,

[TomyueHHbIE pe3yIbTaThl ONPEACICHUS TeMAaTOKPUTA 3aHECUTE B MPOTOKOJ OIIBITOB,
OIICHUTE WX, UCXOJAS M3 TOTO, YTO MOKAa3aTeIH HOPMBI T€MATOKPUTA ISl 30OPOBOTO
yenoBeka: 43% nns xeHiuH, 45% - ayist mykunH. Takoe cOCTOSIHME HOCUT Ha3BaHHE
HopMmouuTeMun. Eciu oTHOCHTENBHBIA O00BEM (DOPMEHHBIX DJIEMEHTOB COCTABIISCT
Menee 43%, TO STO HOCHT Ha3BaHUE OJIMIOIMUTEMHHM, a eciau Oosee 45%, TO
MOJMIMTEMHUH.

TEMA: KPOBOOGPAIIEHUE

1.9nekmpoxapouozpagpusn, memoouka pezcucmpavuu IKI'
2.IlIpunyunwv ananuza IKI'

HopmaiibHast anekTpokapauorpaMMa COCTOMT M3 OCHOBHOM JIMHUU (WU30JIMHUA) U
OTKJIOHEHMI OT He€, Ha3bIBAEMbIX 3yOllaMu U 0003HAUYaeMbIX JATUHCKUMH OykBamu P,
Q, R, S, T, U. Orpe3ku OKI' Mexay coceqHUMH 3yOIllaMu — CerMeHTHl. PaccTosiHus
MEXIY pa3TuYHbIMU 3yOIIlaMU — UHTEPBAJIBI.

KT orpaxkaeT mociaea0BaTeNbHbI OXBaT BO30YXKJICHHEM OTJEIOB MHOKap/a.
AMIUTUTY Ry 3yOIIOB OMpenessitoT mo BepTukain — 10 MM cooTBeTcTBYIOT 1 MB (s
yA00CTBa aMIUIMTYy 3yOIIOB M3MEPSIIOT B MUWUIMMETpax). JUTenbHOCTh 3yOIIOB U
WHTEPBAJIOB ONPEAENSIOT 110 ropu3oHTany i€k KT

- IIpu ckopoctu 3anucu 25 MM/cek (cTannapTHas ckopocTsb) 1 MM cootBercTByeT 0,02
CeK.

- ITpu ckopoctu 3anucu 50 Mm/cek (nmpumeHsitoT pexe) 1 mm coorBercTByeT 0,04 cek.

Takum 00pa3om, MpU ONpeAeTIEHHON CKOPOCTU ABMKEHUS JIEHTBI Kapauorpada 1o
MHTEPBAJIAaM MEXAY OTICIbHBIMU KOMIUIEKCaMH MOXHO oueHuBate YCC, a mo
UHTEpBaJIaM MEXIy 3yOllamMu — TPOJOJKUTEIHHOCTh OTACNBHBIX (a3 cepaeuHoin
nestenpHOocTH. [lo  BONbTaxy, T.e. aMmmudtyAe OTAeNbHbIX 3yOnoB  OKI,
3apEeTUCTPUPOBAHHON Ha OMNpENEIEHHBIX YyYacTKax Tejda, MOXXHO CYIuTh 00
AIEKTPUYECKON AaKTUBHOCTH ONPEACIIEHHBIX OTAEJIOB CEpAlla M MPeXAe BCEro O
BEJINYMHE UX MBIIIEYHON MaCCHI.

3y6enr P cooTBercTByeT oxBary BO30YyXKIeHHUEM (JCTONSpHU3ALUCH) TPEICEpAHil.
JmutenpHOCTh 3yOla P paBHAa BpeMEHHM MPOXOXKIAEHUS BO3OYXKIEHUS OT CHUHYCHO-
npeacepaHoro ysna a0 AB-coenuHenus u B HOpME y B3pocCibiX He mnpesbimaet 0,1 c.
Ammmtyna P — 0,5-2,5 MM, makcumanbsHa B oTBeieHuH I1.

HNurepBan PQ(R)omnpenenstoT oT Havaia 3yona P o nauana 3yoma Q (unu R, ecm Q
OTCYTCTBYeT). IHTepBaJl paBeH BpPEMEHHU MPOXOXKICHUSI BO3OYXKIEHUS OT CHUHYCHO-
MPEACEPAHOr0 y3Ja 0 JKEIYJ04YKOB. B HOpME y B3pOCIBIX MPOAOIKUTEILHOCTD
untepBaia PQ(R) — 0,12-0,20 ¢ nmpu nopmansuoit YCC. Ilpu taxu- unm Opagukapauu
PQ(R) MeHnsieTcs, ero HopMalbHbIE BEIMYUHBI ONIPEIETISIOT MO CIICUATLHBIM Ta0IUIaM.
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Kommueke QRSpaBeH BpeMeHH Jienosipu3aiiuu xeny109koB. CocTouT u3 3y01os Q,
R u S. 3ybenr Q — nepBoe OTKJIOHEHHE OT U30JMHUU KHU3Y, 3y0en R — nepBoe nocie
3y61a Q OTKJIOHEHHE OT U30JIMHUU KBepXYy. 3y0el S — OTKIIOHEHUE OT U30JIMHUU KHU3Y,
cienyroiee 3a 3yoriom R. Murepsan QRS u3mepsitor ot Havauna 3yoma Q (wim R, ecnu Q
OTCYTCTBYET) 10 OKOHYaHMs 3yOua S. B HopMe y B3pOCHBIX MPOAOHKUTENBHOCTE QRS
He npessimaert 0,1 c.

Cerment ST— paccTosiHME MEXIy TOUKON OKOH4YaHUs KomIiuiekca QRS n Havanom
syora T. PaBeH BpemMeHH, B TEUYEHHE KOTOPOTO KCIYAOUYKH OCTAIOTCS B COCTOSHUU
BO30yxneHus. JIJisi KIMHUYECKUX Iejiell BakHO mosiokeHne ST 1o OTHOIIEHUIO K
V30JIMHUH.

3y6en TcooTBETCTBYET peNOSIpU3AIH JKETy109K0oB. AHOManuu T HecnenuduaHebI.
OHu MOryT BCTpeyaTbCs Yy 3JIOPOBBIX JHUI[ (ACTEHHKOB, CIIOPTCMEHOB), TIPH
TUTNEPBEHTWIALINY, TPEBOT'E€, MUTHE XOJOIHON BOIBI, TUXOPAJKE, MOIBEME HA OOJIBITYIO
BBICOTY HaJl YDPOBHEM MOP#, a TAKKE IIPU OPraHUYECKUX MOPAKEHUSIX MUOKapIa.

3y6enr U— Hebobiioe OTKIOHEHHE KBEPXY OT U30JMHUU, PETUCTPUPYEMOE Y YaCTU
monei Benen 3a 3yorom T, Haubosiee BoipakeHHOE B oTBeneHusix V2 u V3. Ilpupoaa
3y0I1a TOYHO HE U3BECTHA. B HOpMe MakcuMaibHasi €ro aMIuIuTy1a He O0JIbIle 2 MM UITH
110 25% aMIUIUTY/IBI peecTByomero 3yoma T.

HNurepBan QTopeacTaBiseT JJIEKTPUUECKYIO CUCTOIY KETYT0YKOB. PaBeH BpeMeHn
NEMONSAPU3ALMH KEITYTOYKOB, BapbUPYET B 3aBUCHUMOCTH OT Bo3pacta, rmona u YCC.
N3mepsiercst oT Havana komiuiekca QRS 10 okonuanus 3yona T. B HopMe y B3pocCibIx
npoaomxuTeabHocTh QT konebnercs ot 0,35 10 0,44 ¢, oAHAKO €70 MPOAOIKUTETLHOCTD
o4eHb criIbHO 3aBUCHUT OT YHCC.

Pacummgposka IKI'. B nayanie ananuza OKI' n3mepsroT JUTENbHOCT HHTEPBAJIOB
PR, QRS, QT, RR B cexynnax no oreenenuto II. OuieHuBaOT XapakTep purMa cepaua
(MCTOYHUK pUTMAa — CHUHYCOBBIM WM Kakou-muOo npyroi), uamepstor YCC. 3atem
uzydaroT ¢opmy u BenmunHy 3yoroB OKI' Bo Bcex oTBeneHusix. [lanee ompenenstoT
MTOJIOKEHUE IEKTPUUECKON OcH cepaua. [Ipn HopMaabHOM MOJIOKEHUN JIIEKTPUUECKON
ocu RII>RI>RIII. IIpu otknonenuu snexkrpudeckor ocu cepauna snpaso RIII>RII>RI.
Uem Oosbiiie oTKIIOHEHUE BrpaBo, TeM MeHble RI u rimyGke SI. [Ipu BepTukanbHOM
nonoxeHun aekrpuueckor ocu RIN=RII>RI. IIpu OoTKIOHEHHM BIAEKTPUUECKOM OCH
BiieBo RI>RII>RIII, SIIT>RIII. Yem Goabire oTKIIOHESHHE OCH BieBO, TeM MeHbIe RIII u
riyosxe SIII. IIpu ropusontansHoM nosoxxkennu cepaua RI=RII>RIIIL.

OO1EenpUHATO yCIOBUE — OTKJIOHEHHE, 3alIMChIBAEMOE BBEPX OT M303JIEKTPUYECKON
JUHUA  (TIOJIOKUTENBHBIM ~ 3yOell), CYUTAIT JACHOJISIPU3YIONIUM, OTKJIOHECHHE,
3aIMChIBAEMOE BHU3 OT U30JIMHUH (OTPULIATEIBHBIN 3y0ell), CHUTAIOT PEMOJISIPU3YIOIIHUM.
3ybenr P oOycnoBieH aenossipusanuieil Muokapaa mnpeacepauii, kommiekc QRS —
JenoJiIpu3anueit xenyaoukoB, cermeHT ST u 3ybenr T — penosnspuzanuein Muoxkapia
xenynoukoB. B Hopme Ha OKI' penonsipuzannio npeacepanil He BhISIBISIOT, TAK KaK OHA
ckpeiTa kKoMmiiekcoM QRS. 3ybernr U, otoOpakaromniuii (BEpOSITHO) PEMOJIPU3AIIIO
COCOYKOBBIX MBIIII], BRIABIIAIOT HA DKI' HemocTosHHO.

BosnuknoBenne DKI' 00ycnoBieHO aenossipu3aliieil pa3inuHbIX OTACNIOB CEplia.
Koudurypamms 3yomos OKI', ux amrmmryna, Bpemsi pa3BUTHS, MPOIODKATEILHOCTD
OT/ICJIbHBIX CErMEHTOB 3aBUCSAT OT IMOJIOXKEHHUS CepJilla MO0 OTHOIICHUIO K OTBOASIIUM
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anexkTpoaam. [lpencepaus 3aHUMAarOT B TPYAHON KJIETKE 3aJHIOI0 MO3UIMIO. JKemynouku
00pa3yloT OCHOBAaHUE U MEPETHIO MOBEPXHOCTH Cep/la, MPUUYEM MPaBbIM KETyT0UeK
pacnoJiaraeTcsi Kepeau u JlaTepajibHee JIEBOTO.

OtBenenue aVR HampaBieHO B TOJIOCTH >KENTyI04YKOB. B 3ToM monoxeHuu
JEnoJIApu3alus  MpeACcepInuid, HAenoispu3alus U penoyisipu3aius >KeIyI0YKOB
pacupoCTpaHsOTCs B IMPOTHBOINOJIOXKHYIO CTOPOHY OT OTBOJSLIErO 3JIEKTpoAa H,
COOTBETCTBEHHO, 3y0Oel P, kommexke QRS u 3yden T uMer0T cyMMapHO€E OTpHLIATEIbHOE
OTKJIOHEHHE (T.€. BHU3 OT U30JIMHUH) — «IEPEBEPHYTOE | CTaHIAPTHOE OTBEIACHUEY.

- B ortBenenusax aVL u aVF genosnspusanus HampasieHa B CTOPOHY KEJTYJOYKOB (K
aKTUBHOMY 3JIEKTPOJY), U mo3ToMy 3y0116l DKI' nosioxxurenbHble (HalpaBiaeHbl BBEPX OT
W30JIMHUN) WU ABY(a3HbIC.

- OKT', peructpupyemas B orBeAeHusx V1 u V2, ne umeer 3youa Q, HayanbHas 4acThb
komiuiekca QRS nmeer HeOObIIOE OTKIOHEHUE BBEPX, MOCKOJIBKY ACHOJSPHU3ALUSL
JBIKETCS CJIEBAa HAIpaBO B HAIpPaBJICHUM AaKTHBHOIO »3JekTpoja. /Jlamee BoiHa
BO30Y KJCHMsI HAPaBJIsieTCs] BHU3 K MEPETOPOKE U B JIEBBIN JKEIYJOUYEK, B CTOPOHY OT
aKTHUBHOTO JJICKTPOIa, TCHEpHUPYs OoJbIIoi 3yderr S.

- OKI', orBoguMmas ot neBoro >kenynodka (V4-V6), umeer HeOOIbIIONW HAYaIbHBIM
3yber;y Q (memosisipu3aliusi MEPEropoJikv), BBIpaXEHHBIM 3ybOer; R (memossipusarius
NEPErOpPOJKH M JIEBOIO JKEIyJI0YKa) M, Cleays Aajiee, UMEET yMEpEeHHbId 3y0er S
(MO3aHSIS IENOASpU3aLUs CTEHKH JKEITy104Ka).

Hopmanbubiii putm  cepaua. Kaxngoe cokpamieHue BO3HHUKAae€T B CHHYCHO-
npeACepAHOM y3Jie (CHHYCOBBIM puTM). B mokoe vactora yjapoB cepaila koyiediercs B
npegenax 60-90 B munyry. UCC ymeHbinaetcs (Opaavkapausi) BO BpeMsl CHa U
YBEIMYMUBAETCS (TaXUKapus) MO BIUSIHUEM 3MOLMM, pru3ndeckoi paboThl, TUXOPAJAKU
U MHOTUX JApyrux ¢akropoB. B MosogoM Bo3pacTe dYacTtoTa yIapoB cepiua
YBEJIIMYUBAETCS BO BpEMs BJOXa M YMEHBIIAETCA BO BpPEMs BbII0Xa, OCOOCHHO MpH
r1yOOKOM JIbIXaHUM, — CHHYCOBasl JbIXaTelbHas apuUTMUs (BapuaHT HOPMBI).
CunycoBas JpIxaTelibHas apUTMUs — (PEHOMEH, BO3HUKAIOLIUI BCIIECTBUE KOJICOaHUI
TOHYyca Oy’ aarolero Hepa. Bo Bpemst B1oxa UMITyJIbCHI OT PELIEITOPOB PACTSKEHUS
JETKUX YTHETAIT TOPMO3SIIME BIMSHHS Ha CEPALIE COCYAOJBHIaTEIbHOIO LEHTpa B
npoaoiaroBatoM Mosre. KoaudecTBO TOHMUYECKHMX pa3psaoB OyXKIaroIlero Hepsa,
IIOCTOSTHHO CAEPKUBAOIIMX PUTM cepaua, ymenbuaercs, 1 HCC Bo3pacraer.

DJieKkTpuyeckas och cepaua HanbOomnbiryro 3JIeKTpUYECKy0 aKTUBHOCTh MHOKapa
KEITYJOUKOB OOHAPYKUBAIOT B IEpUO UX BO30yxkaeHus. [Ipu 3TOM paBHOAECTBYIOIIAs
BO3ZHMKAIOIIUX 3JIEKTPUUYECKUX CHJI (BEKTOP) 3aHMMAET ONpPeNeTEHHOE IMOJ0KEHUE BO
(GpOHTaNbHON TUIOCKOCTH Tena, 00pa3ysd yroia a (ero BBIpaXalwT B Ipaaycax)
OTHOCUTEJIBHO TOPU3OHTANBHOM HyneBod mnuHuM (I cTangapTHOE OTBEIEHUE).
[Tonoxxenue 3Toil Tak Ha3bIBaeMoOU anekTpuueckoil ocu cepana (30C) oneHuBaroT Mo
BeiauurnHe 3yOnoB komruiekca QRS B cTaHZapTHBIX OTBEAEHHUSAX, YTO TIO3BOJISIET
ONPEIEIUTh YroJl a U, COOTBETCTBEHHO, MOJOKEHHE dJIEKTPUUECKOM OCH cepAala. Yroi a
CUMTAIOT MOJIOKHUTEIBHBIM, €CIM OH PACIHOJIOKEH HWXKE TOPU3OHTAIBHOW JIMHUH, U
OTPULIATEIBLHBIM, €CJIM OH PACIOJIOKEH BBIIIE. DTOT YroJl MOKHO OIPENEIUTh MyTEM
r€OMETPUUECKOr0 MOCTPOCHHUSI B TPEYroJjbHUKE DWHTXOBEHA, 3HAs BEIMUYMHY 3YyOIOB
xoMmiiekca QRS B 1Byx cTaHaapTHBIX 0TBeAeHUAX. Ha mpakTuke Uit onpeneneHus yria
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a TPUMEHSIOT CIleluaIbHble TAOIUIbl (ONpPENEeNsoT anreOpandecKkyro cymmy 3yO10B
koMmriiekca QRS B I u I cranmapTHBIX OTBEIEHUSIX, a 3aT€M 10 Ta0JIMIIE HAXOISAT Yroj
a). Beiensior naTh BApUaHTOB PACIIOIOKEHUS OCU CEPJILIa: HOPMAJIbHOE, BEPTUKAIHLHOE
MoJIOKEHUE (MIPOMEKYTOUHOE MEXIy HOPMAIbHBIM IMOJIOKEHUEM M IPaBOIPaMMOM),
OTKJIOHEHHE BIIpaBO (IIpaBOrpaMMa), TOPU3OHTAILHOE (IIPOMEKYTOUHOE MEXKIY
HOPMAaJIbHBIM MOJIOKEHUEM U JIEBOIPAMMOM ), OTKJIIOHEHHE BJIEBO (JIEBOTpaMMa).

- Hopmorpamma (HopmansHoe niosioxenue I0C) xapakrepusyercs yriom a ot +30°
1o +70°. OKI'-npuzHaku:

- 3y0err R mpeobnagaet Hax 3yO1ioM S BO BCEX CTaHIAPTHBIX OTBEACHUSIX;

- MakcuMaibHbI 3y0en R Bo Il cTanmapTHOM OTBEICHUH;

- B aVL u aVF Taxxke npeobnagarot 3yous! R, nmpuuém B aVF oH 00BIYHO BBIIIIE, YeM
B aVL.

®opmyna Hopmorpammsl: RII >RI >RIII.

- BepTukajbHOE MOJIOKeHHMexapakTepuzyercs yrioMm a oT +70° mo +90°. OKI'-
MPU3HAKHU:

- paBHas amiumtyaa 3yo0noB R Bo II u Il cranpmaptabix oTBenenusax (umu B Il
OTBEJCHUM UyTh HIXE, yeM Bo 11);

- 3yoerr R B | ctangapTHOM OTBelleHUU HEOOJBIIONW BEIMYUHBI, HO €ro aMIUIUTY/a
MPEBBIIIACT aMIUIUTYTy 3y011a S;

- komruieke QRS B aVF nonoxurenen (npeobnamaet Boicokuii 3yoen R), a B aVL —
OoTpUIaTEIbHBIN (peobaagaeT riryookui 3yoerr S).

®opmyna: RII *RIIT >RI, RI >SI.

- IlpaBorpamma. Otkiionenre JOC BnpaBo (mpaBorpamma) — yroii a 6osee +90°.
OKTI'-npuzHaku:

- 3yberr R makcumanen B III crammaptHom otBenenuu, B Il u I oTBeneHusxX oH
MPOTPECCUBHO YMEHBIIAETCS;

- komiieke QRS B I oTBeeHny oTpuaTenbHbIi (MpeodaagaeT 3yoerr S);

- B aVF xapakrtepen Boicokuii 3yoer R, B aVL — rimyOokuii S mpu manom 3yor1ie R;

®opmyna: RIIT >RII >RI, SI >RI.

- T'opu3oHTaILHOE MOJIOKeHHexapakTepuszyercss yriom a ot +30° mo 0°. OKIT-
MPU3HAKHU:

- 3yOusl R B I u Il oTBeieHusax mpakTuyecku oAMHAKOBbI, uiu 3yoer R B I oTBeeHun
HECKOJIBKO BBIIIIE;

- B Il crangaptHOM oTBeneHuu 3yOen; R mMeeT HEOObIIYI0 aMIUIUTYy, 3yOel S
npeBbIIaeT ero (Ha paoxe 3yoen R ypenuunBaercs);

- B aVL 3y6er R BbICOKHMIA, HO HECKOJIBKO MEHbIIIe 3yOI11a S;

- B aVF 3y0en R HeBbICOKU, HO MpeBBINIacT 3yoer S.

@opmyna: RI*RII >RIII, SIIT >RIII, RaVF >SaVF.

- JIeporpamma.OTtrionenrne D0C BreBo (JieBorpamma) — yrou a meree 0° (o —90°).
OKTI -npu3zHaku:

- 3y0ert R B | orBenenuu npessimaet 3yors R B 11 u Il crangapTHBIX OTBEIEHUSX;

- komriekc QRS B III orBenennn otpunarenbHbii (Ipeobiamaer 3ybden S; uHOTIAA
3y0eIl I OTCYTCTBYET MOJTHOCTHIO);
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- B aVL 3y06enr R BbIcOokuii, moyTu paBeH uiau Oosbiie 3yOmy R B I cranmaptHOM
OTBEJICHUH;

- B aVF kommiekc QRS nHanomunaet takoBoii B Il ctaniapTHOM OTBeIeHUM.

@®opmyna: RI >RII >RIII, SIII >RIII, RaVF <SaVF.

[Ipubnu3uTenbHass OlEHKa TOJOXKEHUS JJeKTpUYeckol ocu cepaua. s
3alIOMHHAHUSI OTJIMYMK IMPABOTPAMMBI  OT JIEBOTPAMMBI CTYJEHTHl IPUMEHSIOT
OCTPOYMHBIN IIKOJSIPCKUM NPUEM, cocTosAMi B cieayromeM. [Ipu paccmarpuBannu
CBOMX JIaJJOHEW 3aru0aroT OOJBIION U yKa3aTeIbHBIN MaJbIbl, & OCTABIINECS CPEIHUM,
OE3bIMSHHBII M MH3UHEL OTOXAECTBISIOT C BbIcOTOM 3yOma R. «Ywutaror» cieBa
HaIpaBo, KaKk 0OBIYHYIO CTPOKY. JIeBast pyka — seBorpamma: 3yoerr R makcumarnen B I
CTaHJIapTHOM OTBEACHUU (MIEPBBIN caMblil BRICOKHI Majiel — cpeaHuit), o Il oTBeneHun
yMeHbIaeTcs (0e3pIMIHHBIN nasen), a B Il orBenenun munumainen (mususen). [1paBas
pykKa — mpaBorpamma, rje cuTyanus ooparHas: 3yoen R napactaet ot I otBenenus k 111
(paBHO Kak M BhICOTA MAJbIEB: MU3UHEI, OC3BIMSIHHBIN, CPEIHUIN).

3.bannrucmoxapouozpaghusn u ounamokapouozpaghus
bamnucrokapauorpadust - METO] M3y4EHUSI COKPATUTEIHHOM CIIOCOOHOCTU MBIIIIIBI
cepilla MyTeM PEerucTpalud TOJYKOB B Telle 4YEJIOBEKAa, BO3HHUKAIOIIUX B CBSI3U C
CEPIICUHOM e TeIbHOCTHIO. BRIOPOC KPOBU B 20PTY U JIETOUHBIN CTBOJI COMTPOBOKIAETCS
00paTHBIM TOJYKOM, OTJa4eil, nepenaromeiica teny. [lpu perucrpauuu 3Tux ABUKEHUI
arnmapaTom (6ammucrokapauorpagom) 3aIUChIBACTCS KpUBas —
OayMcTokapauorpamma (puc.), popma KOTOpoi nmpu 3a00I€BaHUSIX CEPAIIA U3MEHSIETCH.

banmucrokapauorpadust (ot rpeu.

Banmmerokapamorpamma B Hopme.  ballo — Opocaro, meuy; kardia —

cepaie U grapho — 3amuchIBar0) —

METOJ M3YyYCHHsS] COKPATUTEIbHOW (YHKIMM MHOKapaa IMyTeM TIpapuiecKoi

pEeruCTpalliid MEXaHUYECKUX JBMKEHUHN Tella YeJloOBeKa, BhI3BAHHBIX pabOTOM cepila.

bamnucrokapauorpamma (BKI') 3m0poBoro 4denoBeka COCTOUT W3 MOBTOPSIONIMXCS B

KQKJIOM CEPACYHOM ITMKJIC BOJH, KOTOPbIE 0003HAYAIOTCS JATHHCKUMU OykBamu oT H 10
O. Bosnsl H, J, L, N nanpaBnens! BBepX, BoJiHbI [, K, M — BHHU3.

Boanusl G, H, 1, J, K cooTBercTByIOT cucrone, a L, M, N, O — nuacroue.
14
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JuHamMokapauorpagusi- METOJl PETUCTPAIIMY CMEIICHUs IEHTPA TSHKECTH TPYIHOM
KJIETKH, OOYCJIOBJICHHOTO IIBI)KEHHEM Ceplla B TPYAHOW KJIETKE M TepeMelIeHUeM
Macchl KPOBH M3 MOJIOCTEH Cep/Ilia B COCYIBL.

JIMHAMOKapIMOTrpaMMbl OTPAXKAIOT IEPEMEIICHUE IEHTPA TSHKECTH TPYIHOM KISTKH
¥ YIapHBIX KOMIIOHEHTOB KHHEMATUKH cep/ia. KIIMHUKO-AMarHoCcTHYeCKoe 3HaUCHUE
METOMKH 3aKJIF0YaeTCs B TOM, YTO OHA TIO3BOJISIET KOJIMYECTBEHHO OIICHUBATh
(GYHKIIMOHATBHOE COCTOSIHUE MHOKAp/Ia, YIUTHIBATh 3(PPEKTHBHOCTD TEPANIEBTUUECKUX
MEPOTIPUATHIA U XUPYPTUUECKUX BMEIIATEIbCTB U JIA€T BO3MOKHOCTH JJHATHOCTHPOBATH
psia popm cepaeuHOM MaTOIOTHH.

JleiicTBre muHamMokapanorpada OCHOBaHO Ha M3BECTHOM MPUHITUIIE TPEOOpa3oBaHuUs
MEXaHUYECKUX BEITUYMH B JICKTPUICCKHE CUTHAIIBI.

IIpu6op cocrout U3 3 yacrei: BOCIPUHUMAIOIIETO YCTPOMUCTBA, 3JIEKTPOHHOTO
YCWINTENS U PETUCTPUPYIOIIEH CUCTEMBI (camonuciia). [ TaBHON U OpUTHHAIBHON
4acThIO JUHAMOKapauorpada sBiasieTcsi BOCIPUHUMAIOIIEE YCTPOIMCTBO, KOTOPOE
OCYILIECTBIISIET YUET CUII, JEUCTBYIOIIUX CO CTOPOHBI TPYIHOM KJIETKH YEJIOBEKa.

4. @onokapouozpagus, eé ananus

®onoxkapauorpaguss — METOJ PErUCTPalMi 3BYKOBBIX SBJICHUM, BOSHUKAIOIINX B
cepAle Npu ero aeareapHocTH. OHa SBJISIETCS CYLIECTBEHHBIM JIONOJIHEHMEM K ay-
CKyJbTallMM CepAla, TaK KakK I[I03BOJSET PpErucTpUpPOBaTh 3BYKH, KOTOpBIE HE
BOCIIPUHUMAIOTCS YEIOBEYECKUM YXOM.

CnyxoBoii aHaJIM3aTOp YeJIOBEKa CIOCOOEH BOCHPUHHMMATH 3BYKOBBIE KOJEOaHUS B
mupokoM auamnazone — ot 16 go 20000 I'u, HO BocIpusiTHE UX HEOAUHAKOBO.-JIy4-111e
yJIaBJIIUBAIOTCA 3BYKHM C dacToTor kosebanusi okosno 2000 I'm. HwuskowacToTHbie
Kosie0aHusl BOCIPUHHUMAIOTCS ropasno xyxe. [loaTtomy mpu ayckyibTanuu cepiia
MPAKTUYECKUA HE BBICITYIIMBAIOTCS 3BYKH ¢ Majiol yactotoi konedanus: |l1u IV Tonsl,
HHU3KOYACTOTHBIE KOMNOHEHTHI [ 1 II TOHOB, HU3KOYaCTOTHBIE LIIYMBI.

[Ipu ¢oHOkapauorpaguu 3BYKOBbIE KOJeOaHHWsS, BO3HUKAIOUIME B  CEpAIlE,
PETUCTPUPYIOTCS B BUJI€ KPUBOH—(oHoKapouozpammsl (PKI') ¢ moMoIIbIO annapaTta—
gonoxkapouocpaga. OH COCTOUT W3 MUKPO(OHA, YCHUIUTENS, CUCTEMbl YaCTOTHBIX
(GUIBTPOB U PETUCTPUPYIOIIETO YCTPOMCTBA.

MuxkpodoH BociprHUMAET 3BYKOBbIE KOJI€OaHUS U MPEBpALIAeT X B JIEKTPUUECKUE
curHaisbl. [locneanue ycunmBaroTcs U MepPefaloTCsl Ha CUCTEMY YaCTOTHBIX (DMIIBTPOB,
KOTOpBIE€ TO3BOJISIIOT OTIIEIBHO PETMCTPUPOBATH 3BYKOBbIE KOJEOAHUS ONpeAesIEHHON
YacTOThL: HHU3KO-, CpeJHE- M BBICOKOYACTOTHBIC. Jlanmee KoneOaHHs OmNpeerIeHHON
YacTOTHI MEPENAIOTCS B PETUCTPUPYIOIIEE YCTPOKWCTBO, II€ OHH 3aMMCBIBAIOTCS B BHJIE
KpUBOI1 Ha Oymare.

OKI' peructpupyercss B YCIOBHUSIX TMOJHOW THIIHMHBI, B JIEXKAYEM ITOJOKECHHUU
OOJBLHOTO, MPU 3a/IePKKE JbIXaHud B Pa3e Bbijoxa. MUKPOPOH MOOUYEPETHO CTABST B T€
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TOYKM Ha TPYAHOW KIETKe, TJe OOBIYHO BBICIYIIMBAIOTCS KIAMaHbl cepila Ipu
ayCKyJbTallud, U J0OABOYHO B TE€X TOUKAX IPYJHOM KIETKH, IJI€ 3BYKOBBIC SBJICHMUS
BbIpakeHbl Hanbosee otueTinBo. AHanu3 OKI' u auarnoctudeckoe 3aK0ueHue no He
MPOBOJISAT TOJIBKO C YYE€TOM ayCKYJbTATUBHBIX JAaHHBIX. JJI1 MpaBUILHON TPaKTOBKHU
OKI' 01HOBPEMEHHO C HEW CHHXPOHHO 3anuchiBatoT JKI'.

Hopwmanbsnass @KI™ coctout u3 xonedanuid, orpaxkarommx | u 1lToHsI cepana, Mexmy
KOTOPBIMU pacIloylaraeTcs MnpsMas JUHUSA, COOTBETCTBYIOLIAS CHCTOJIMYECKOM U
nuactoiimyeckod mayse (puc. 61). Bo Bpems nuacronuueckod may3bl MHOTIA
peructpupyoTcs konedbanus, odycinosiennsie |11u IV Tonamu cepaua.
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Puc. 61. Hopmanbnas @KI', 3apeructpupoBana B 2 TOUKAX:

a—Yy BEPXYIIKU Cep/lia; 6—Yy OCHOBaHUs cepjia. PuMckumu mmudpamu 0603HAYEHBI
TOHBI CEPALIA.

Ton I mpencTaBieH HECKOJbLKMMH KOJCOAHWMSIMH, BO3HHKAIOIMMUMH Tocie 3yoma Q
cuHxpoHHo 3anucaHHod OKI'. Yactora ero konedanuii cocrasmser 70—150 I'm.
HauanbHbie xosieOanus | ToHa HU3KOM aMIUTUTYbI CBSI3aHBI C CUCTOJIONW MPEICEepIni.
OcHoBHas, 1leHTpaJIbHAs, YacTh | TOHA MpeacTaBieHa ABYMS — TpeMs KOJIeOaHUSIMU
BBICOKOW aMIUIUTY/bI, KOTOPBIE ONpPEIESIOTCS Ha YPOBHE 3yOlla S U COOTBETCTBYIOT
KOJICOAHMSIM 3aKpBITBIX TPEACEPIHO-KETYIOYKOBBIX KiIamaHoB. Bceienm 3a ocHOBHOM
4acThl0 | TOHa pEruCTPUPYIOTCA JOMOJHUTENbHBIE KoJeOaHus OoJjiee HU3KON
aMIUTUTY/bI, OOYCJIOBJICHHBIC BHOpaIMell MUOKapAa W COCYAMCTHIM KOMITOHEHTOM.
WMHTEeHCHBHOCTD 3BYKa M, B YaCTHOCTH, TOHA ONIPEIEIISAETCS aMILTUTY 101 KoeOanuii. Ha
OKI" ammummryaa xoneOaHui 3aBUCUT HE TOJIBKO OT pabOTHI Cep/lia, HO M OT yCIOBUU
MPOBENCHUSI 3BYKOB (HAMpUMeEp, IPU OXKUPEHHUH, SMPU3EME JIETKUX aMIUIUTYyla TOHOB
YMEHBIIAETCH ).
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Ammuryga I Tona Hambonee BbICOKAa y BEPXYLIKM cepaua, rae oHa B 1 Y/,—2 pasa
npeBbilIaeT aMmutyay Il ToHa; Ha OcHOBaHUU cep/a aMIuuTyaa [ ToHa MOXeT OBbITh
oueHb HeOompinon. [lpu ouenke | ToHa y BepxXyliku cepana oOpaliaroT BHHUMAaHUE,
HACKOJIBKO IIEHTpaJIbHAs €T0 YacTh OTCTaeT OT 3yOna Q cuuxponHo 3anucanHoit OKI'. B
HopMe 3TOT uHTepBal Q — [ Ton He mpeBbimaer 0,04—0,06 c. OH COOTBETCTBYET
BPEMEHU MEXKIy HAdajJoM BO30YKICHUS JKEIYJOYKOB W 3aKPHITUEM MHTPAJIHLHOTO
kiamaHa. [lpy mMOBBINIEHUMM [aBJ€HUST B JIEBOM HpeAcepauu (Hampu-mep, MOpu
MUTPAJIBPHOM CTEHO3€) MUTPAJILHBIN KJIamaH 3aKphIBaeTCs Mo3:xe, 1 maTepBan Q — I Ton
BO3pACTAET.

Ton Il mpencTaBieH rpymnmnoil KoneOaHUM, MOSBIAIOMIUXCS y OKOHUaHuUs 3y6ma I
cunxponHoit DKI'. HacToTa ero kosiebanuii Haxoautcs B npenenax 70—150 I'u. Tlepsrie
Oonee BBICOKHME KOJIEOAHHMS COOTBETCTBYIOT 3aKpBITHUIO aOpTajJbHOTO KiamaHa, a
clenyrole 3a HUMHU, 0oJjiee HU3KOW aMIUIMTY/bl, 0OYCJIOBIICHBI 3aKpHITHEM KiaraHa
jeroyHoro ctBoiyia. AMrutya Il Tona Hanboliee BpICOKa y OCHOBAaHHUSI Cep/Ilia, T/ie OHa
MPEBBIIIAET aMIUIATYY | TOHa.

Ha ®KIT', kpome I u Il ToHoB, HEpeako otMmedaetcs 111 TOH, KOTOPBIN pErUCTPUPYETCA
B BUJIE JIBYX — TPEX HU3KOUACTOTHBIX KOJI€OAHUN HEOOIBIION aMIUTUTY/IbI, CIIETYIOMUX
yepe3 0,12—0,18 ¢ mocne II ToHa u pacnonararommxcs 10 3yOna P CHUHXPOHHO
3anucanHon OKI'. Pexe peructpupyercs [V mon B BUAE OJHOTO — JIBYX
HU3KOYaCTOTHBIX MaJIOW aMIUIUTY/IbI KOJI€OaHUH, OSBIISIONINXCS TIociie 3yOia P.

OKI" oka3biBaeT OOJBIIYIO TOMOIb B JUATHOCTUKE MHOTHX 3a00JIEBAHUI CEpJIEYHO-
COCYIMCTOM CUCTEMBI M B TIEPBYIO OYepe/ib MOPOKOB cep/iiia. OHa MO3BOJSET YTOUHUTH
U JIOTIOJTHUTH JJaHHBIE ayCKYJIbTAIIMU. DTO OCOOCHHO BaKHO MPHU TaXUKAPIUU, APUTMHUSIX,
KOTJla C MOMOIIBIO OJTHOM ayCKyJbTallUM TPYAHO PEUIUTh, B KakoW (haze ceplieuHoro
LMKJIa BO3HUKJIM T€ WJIH UHBIE 3BYKOBBIC SIBJICHUS.

S.Ananu3 nposedenusn 6030yxcoenusn no cepouy. Oneim Cmanuyca

Jns um3yyeHus TMPOBOJAIIEH CHUCTEMbI CepAua JSTYIIKH MCHOJb3YIOT METO[
HAJOXKEHUS JIUTaTyp Ha O00JIaCTH pPaCHOJIOKEHHUS IICHTPOB aBTOMATUU (JIMTaTyphbl
Crannnyca). [Ipumenstot aBe quratypol Ctannmyca (puc. 6-17 A). [lepBasi imrarypa
HAaKJIaIbIBAETCSl B BUAE TYrOM MEPEBSI3KU MEXKAY BEHO3HBIM CUHYCOM U MPEICEPAUSIMH.
OHa oTaensieT CHHYCHBIN Y3€JI OT OCTAJIbHBIX OT/EJIOB CEp/lia U MPENITCTBYET AOCTYITY
BO30YXKJEeHUsSI K HUM. BcleacTBue ATOTO COKpAIleHUs MPEIcepauid W KemyJlodyka
npekpaiarTcs. BeHo3HbIN CHHYC MTPOAOIKAET COKpPAIIAThCs B UCXOAHOM pUTME. OTBIT
JIOKa3bIBACT HAJIMYME B BEHO3HOM CHHYCE BEAYILIETO y3/1a aBTOMATHH.

Bropasi nurarypa CtaHHHYyCa HaKJIabIBACTCSI MEXKTY TPEACEPAUSIMU U KEITYTOUKOM,
OHA CIYXXUT JJIsl pa3pa)kKe€HUs aTPUOBEHTPUKYJSIPHOTO y3j1a M MNPOOYXKACHHUS €ro
apTomatuu. llocne HanoKeHuss BTOPOM JIMTaTypbl BO3HUKAKOT COKPAILICHUS MPEACEPAUN
U JKEIyJO4Ka, HO B MHOM pUTME, YeM COKpamnleHus cuHyca. ONBIT JOKa3bIBaeT
CYIIIECTBOBAHUE BTOPOTO y3Jia aBTOMAaTHH, PACIIOJIOKEHHOTO B aTPUOBEHTPUKYIISIPHON
oOracTu.

Peructpupytor paboty cepiiia B HOpMe ¢ MOJBEICHHBIMU Juratypamu CTaHHUYcA.
3aTeM Tyro 3aBs3bIBAIOT JIMTAaTypy HAa TPaHULIE MEXKIY MPEACepAUsIMU U BEHO3HBIM
cunycoM (puc. 6-17 b). Cpazy mnociie NEpPEeTSHKKH MPEACEpPAUs U KEITyJT04YeK
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OCTaHABIIUBAIOTCS, & COKPAILEHNUS] BEHO3HOT'O CHUHYCA ITPOJIOJKAIOTCS B IPEKHEM PUTME.
Pe3ynpTaThl HaJOXXEHUS TEPBOM JUraTypbl pEerucTpupyroT Ha camornucue. Cradbie
COKpAIllEHUSI BEHO3HOTO CHHYCAa MOXHO 3alHucaTh TOJBKO MPH OYEHb XOPOIIO
OTHpENapupOBAHHOM IIpemnapare.

Ha HexkoTOphIXx mpenaparax yAaeTcsi HHOTAa OOHApYyX UTh CaMOCTOSITEIbHOE
MPOSIBJICHUE ABTOMATUU ATPUOBEHTPUKYJSIPHOTO y3ja 4epe3 Kakoe-TO BpeMs IOCIe
HaJoXXeHusi nepBod yurarypel CTaHHHMyca (MHOTZA 4Yepe3 HECKOJIbKO MHUHYT). Putm
CIIOHTAHHO BO3HUKAIOUIUX COKPAIEHU MEHBIIIE UCXOTHOIO CHHYCHOTO PUTMA.

Ecnu jxe aBTOMaTHs aTpUOBEHTPUKYJISIPHOTO y3JIa CIIOHTAHHO HE BOCCTAaHABIUBAETCH,
MOXHO YCKOPUTb €€ TPOSIBICHUE KAaKUM-TMOO BHEIIHUM CTHUMYJIOM. Takum
pa3IpaxxuTesieM MOXKET CIYKUTh BTOpas qurarypa CtaHHuyca, KOTOpasi HaKJIa bIBaeTCA
B 00JacTH aTPUOBEHTPUKYISpHON Ooposnbl (puc. 6-17 B). Btopyroo nurarypy
3aTSATUBAIOT HETYTO, 10 IOSIBJICHUS COKpAIlleHUH cepaia. BHayane 3Tu cokpallleHHs], Kak
MPABUJIO, JOBOJIBHO YacThl, HO IMOCTEIEHHO YPEkKAIOTCSA, U BCKOPE YCTaHABIIMBAECTCS
VMCTUHHBIA aTPUOBEHTPUKYJISIPHBIA PUTM, KOTOPBII B 2-3 pa3a peke UCXOJHOIO PUTMA
cepana (puc. 6-17 B2).

Puc. 6-17. U3y4yeHne aBTOMATHM PA3JUYHBIX OTAEJIOB CepALA JATYIIKH - ONBIT
Crannnyca.

A - BBIKJIIOUYEHHE OTACIBHBIX Y3JI0OB MPOBOJSIIEH CUCTEMBbI C MOMOIIBIO JUTATYp
CranHnyca: 1 - noaBeIcHUE TUTATYPbI IS IEPEBA3KU BEHO3HOTO CUHYCA; 2 - BEHO3HBIN
CHHYC OTJICJICH JIMTaTypod OT MpeAcepAvid; 3 - TOJBEACHA BTOpAsl JIMTaTypa JJis
OT/ICJICHUS TIPEACEPAUM OT KEIyA0UKOB; 4 - IpeAcepiusl OT/ICNECHBI OT KEIYJ04KOB. b -
cxeMa HanmoxeHus Juratyp CraHHMyca Ha cepaine Jarymku. [IpuHiun HamoxeHus
muratyp CTaHHUYca C I1IeJbl0 MOJy4YeHUs UCKyCcCTBEHHOro Onoka cepaua (I - mepsas
muratypa Crannmyca; Il - Bropas nurarypa CranHuyca): | - moaBeneHue mnepBoil U
BTOpoil nuratyp CraHHWyca, 2 - 3aTsaruBaHue mepBoi nuratypel CranHuyca, 3 -
3aTSArUBaHUE BTOpo# nuratypbl CTaHHuyca. B - MexaHorpamma cepana jasrymku: 1 -
MeXaHorpamMMa Cep/ilia JISTYIIKH B HOpME, 2 - MEXaHOTpaMMa IOCJI€ UCKYCCTBEHHOTO
MoTepeyHoro OJI0Ka cepala
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| nuratypa Craknuyca Il nurarypa Cranuuyca

AR

| nuratypa CraHHuyca I nuratypa CTanHuyca

Il nurarypa CranHuyca
Il nuraTtypa CraxHuyca

I nuratypa CraHHuyca | §
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6. Pecucmpayus »nceiy0ouKo60il IKCMPACUCHObL Y NAZYUIKU. Y 106U €€
603HUKHOBEHUA

Paznpakenne, HaHECEHHOEC Ha CEPACYHYIO MBIy B TIEPHOJ HOPMaIbHOM
BO3OYJIMMOCTH ®  OTHOCHUTEIBHOW  pePpaKTEpHOCTH, BBI3BIBACT J00ABOYHOE,
BHEOUEPETHOE COKpAIllEHHE - OHKCTPAacHUCToNy. Ecnum BHeodepemaHoe pasiapakeHHe
MO/TaeTCS Ha BEHO3HBIM CHHYC, TO OHO BBI3BIBACT MPEKIECBPEMEHHOE BO3HUKHOBCHHE
UMITYJIbCa BO3OYXKICHUS B CHHYCHOM Y3JI€ W Pa3BUTHE BHEOYECPEIHOTO CEPJICUYHOTO
rukiia. Caeayromuii UMITYJIhC BO30YXKIECHUS M COOTBETCTBYIONTUN €My CepACUHbBIN KT
BO3HMKAIOT Yepe3 OOBIUHBIN MHTEpBal BpeMeHu. [loce Kemy109KkoBoi SKCTPaCHCTOIbI
HACTyMaeT Y/UIMHCHHAas, TaK Ha3bIBaeMas KOMIeHcaTopHas may3a. [IpoucxoxaeHue ee
CBSI3aHO C TEM, YTO OUYEPETHON UMITYJILC, MPUXOISAIINHN B KETYT0UEK U3 CHHYCHOTO Y3714,
nomnaaaetr B pedpakTepHyro ¢azy dKCTPACHUCTOJBI. DTOT UMITYJILC HE MOXKET BBI3BATh
COKpAaIICHHs JKEITyJ0uKa, OHO HACTYIMAET JHIIb B OTBET HAa CICAYIOIINN HMITYJIhC

BOAMTEISI puTMA. BhIaZieHNne 0JJHOTO COKPAILIEHUS U CO3/IaeT YIJTMHEHHYIO Nay3y.
VYV narymku oOHaxarT cepane (puc. 6-19 A). CoOupaloT yCTaHOBKY IO CXEMe,
npeACcTaBleHHONW Ha puc. 6-19 b. 3axBarbiBatoT cepPUHOM UM JIUTATYPOU BEPXYILIKY
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ceplalia ®  COCIUHSIOT C  MEXaHOAJIEKTpUYECKMM  mpeobOpasoBaTteneM. Ha
MaKpOMAHHUITYJIATOPE 3aKPEIUISIOTCS BUJIOYKOBBIC DJIEKTPOJBI, COSAMHEHHBIE CO
CTUMYJIATOPOM, KOTOPbIE TIOJIBOJISATCS K KEITYJOUKY. 3aMUCHIBAIOT KPUBYIO COKpAILIEHUMN
cep/Iia - MeXaHOTPaMMYy.

HccnenoBanne M3MEHEHHN BO30YIUMOCTH CEpJIla MPOU3BOAAT IyTeM IMOyYCHUS
HKCTPACUCTOJIBI U OMpPENEICHUS WHTCHCUBHOCTH (pa3Apa)kKeHMsl, BHI3BIBAIOIIETO €€ B
pa3IrYHbIe MOMEHTHI ACSITELHOCTH KelyA0uKa). BHeouepenHoe pa3apaxeHune noaaoT
Ha OKEJIYyJAOYeK B BHUAEC MPSIMOYTOJbHBIX HUMIYJIbCOB JJIEKTPUYECKOTO TOKa OT
AIIEKTPOCTUMYJIATOPA.

Puc. 6-19. IToryuyenue ey 104KOBOM IKCTPACUCTO/bI HA cepale JATYIIKH.

A - cxema cepaua ¢ ceppuHoM. b - cxema moctaHOBKM ombITa. B - 3amuch
MexaHorpammbl Jsrymku. OtMmerka BpemeHu 1 c. Buansl aBe skcTpacuctomnbl. ' -
KEJTyT0YKOBasi SKCTPACUCTOJIa U KOMIIEHCaTopHas nay3a. CxemMaruueckoe n300pakeHue
MOMEHTOB HAHECEHHMs BHeouepeIHbIX pazapaxenuit (1, 2, 3), xeaynoukoBas
sKcTpacucrona (4), kommeHcatopHass mnay3a (5), HECOCTOsIBILIEECS COKpallleHue
0003HaueHO MYHKTUPOM (6). BHH3Y OTMETKa BpeMeHH.

7. Ananu3 Kpueoii apmepuanvHo20 0aeieHus, 3anUCAHHOU 8 OCIMPOM Onblme
Kocsennvim  nymem  KpOBSHOE  NaBJICHUE  ONPEACISIIOT  NPU  IOMOIIHM
churmomanometpa PuBa-Pouuu. J[7s 3TOr0 BOKPYT pyKH Ye€lIOBEKa WM KOHEUYHOCTH
YKUBOTHOTO YKPETUISIFOT MOJIYIO0 PE3NHOBYIO MaHXKETY, COSIMHEHHYIO TPYOKO# C PTYTHBIM
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WIH TPYKUHHBIM MaHOMETPOM M PE3MHOBBIM OaJUIOHOM JUIsl HarHeTaHUs BO3AyXa.
HakaunBaHue B MaHXETy BO3/1yXa CO3A€T B HEW AAaBJIEHUE, KOTOPOE CKUMAET apTEPUIO.
MoMeHT, KOoria cocy1 lepecTaeT NpoIyCKaTh KPOBb, YCTAHABIMBAIOT 110 IPEKPAILCHUIO
nyJjbca B neprudepruueckoM OT MaHXKEThl KOHLE apTepuu. 3aTeEM MEIJIEHHO BBITYCKAIOT
BO3JyX M3 MaH)XEThl 10 IMOSBJICHUS IyJlbca. BenuunHy NaBieHUs B MaHKETE B 3TOT
MOMEHT PETUCTPHUPYIOT C TOMOIIBIO MAHOMETPA.

Puc. 8.21. AprepuanbHoe naBieHUE. A - CXeMa perucTpalyu B OCTPOM onbITe; b - cxema
KPUBOU KPOBSHOIO /1aBJieHUs; B - KpuBbIe KPOBSIHOTO JJABJICHUSI:

| - Bomubl mepBoro mopsigka (mynscoBbie), |l - BomHBI BTOpOro TOpsAIKa
(mprxarenbHbie), |1 - BomHBI TpeThero mopsiaka; 1 - naT4yuk, 2 - SJIeKTPOHHBIN U3MEPUTEITh
JABJICHUS, 3 - PETUCTPUPYIOIEE YCTPONCTBO, 4 - KaHIOJIA, 5 - COCY/T

Ha xpuBoOii KpOBSIHOTO J1aBJICHUS OTYETIMBO BUIHBI TpU BU1a BOJIH (puc. 8.21). Bonwbl
nepeoco nopsaoka MPOTEKAIT MapajyieibHO ¢ pUTMOM cepaueouenuid. [lpu kaxmon
CHUCTOJIE KPOBSIHOE JIaBJICHUE YBEJIMYMBAETCS, YTO 3aMMCHIBAETCA HAa KPUBOW B BHUJIEC
3youa. [Ipu xaxxaoil guacrose aaBieHUE yMeHbImaeTcs. Yucio 3yO1OoB COOTBETCTBYET
yucay cuctoi. Eciu 3anuceiBaTh OTHOBPEMEHHO apTepUaibHOE IaBJICHUE U BIXaHUE, TO
MOXHO 3aMETHUTh, YTO BOJHBI TEPBOIO TMOPSJKA JOMOJHHUTEIHHO H3MEHSIOT CBOMU
ypoBeHb. B 60J1b1110M Kpyre KpoBOoOOpalleHus: apTepuagbHOE JAaBJICHUE CHUXKACTCS TPU
BJIOXE W TIOBBIIIAETCS TPHU BBIOXE. DTH KOJIEOAHUS, CBSI3AHHBIC C JIBIXaTEIbHBIMHU
JBIDKEHUSMH, HA3BIBAIOTCS BOHAMU 6MOp020 nopsaoka. VX TOsBIEHHWE CBS3aHO C
MPUCACHIBAIOIIUM JICMCTBUEM TPYJHOM KJIETKM W M3MEHEHHWEM BHYTPUTPYHOIO
naBieHus. B Mamom kpyre KpoBOOOpallleHUs TAaKKe MPOUCXOMSIT TeMOJAMHAMUYECKUE
u3MeHeHus. Bo BpeMsi Bloxa MPUTOK KPOBU B HEM BO3pPACTaeT, BO BpeMs BbIIOXA -
CHUIKAETCSl.

[ToMHuMO 3THX ABYX BUIOB BOJIH Ha KPUBOM HAOIIOIAFOTCS BRIPAXKEHHBIE C PA3ITUIHOM
WHTEHCUBHOCTBIO DPEJKWE TOBBIIICHUS] M 3alajJeHusl JaBJICHUsl, HE CBA3aHHbIC HU C
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CEp/ICYHOM, HU C ABIXATENbHOU NEATEIbHOCThIO. JTU KojeOaHus, 0003HaYaeMble Kak
60JIHbI mpembe2o nopsaoxka (BoiaHbl Tpaybe-I'epunra), coBepiaroTcst B peakom (6-9 B 1
MUH) puTMe. Yalie BCEero OHM BO3HHMKAIOT MPHU HEIOCTATOUYHOM CHA0KEHUH MO3ra
KHCIIOPOJIOM, KpPOBONOTEPSAX, OTpaBicHUSX saamMu. CBOUM MPOUCXOXKIECHUEM OHU
00s13aHbl MEJICHHBIM IpOIlecCCaM. U3MEHEHUsI TOHYCa COCYJOJBUTATENIbHOTO LIEHTpA.
DTOT TOHYC PUTMHYECKH OCJIa0€BaeT W YCHIJIMBAETCS, BBI3bIBAS COOTBETCTBEHHO
MOHKCHHE 1 TIOBBIIIIEHNE COMPOTUBIICHUS apTEPUATBHOTO PYyCiia, 4TO, B CBOIO OYepE/b,
00yCIIOBIIMBACT MOHMKCHUE M TTOBBIIICHUE KPOBSHOTO JNaBiieHHus. B ToMm ciydae, korga
BCE TPHU BUJIa BOJTH OTYETINBO BRIPAKEHBI, KpUBAS KPOBSHOTO JIABJICHUS IPUHUMACT BU/I,
MMOKa3aHHbIM Ha puc. 8.21.

8.0npeodenenusn apmepuanvnozo oasnenusn (Pusa-Pouuu, Kopomkoea)
H3mepenue apTepuasbHOro AaBjieHUuss MeToaoM PuBa-Pouyun
(maJabmaTOPHBIN)

Ha nne4yo ucnbiTyeMOMY HaJl0XUTh MaHXKETy, B KOTOPYIO HarHeTaTh BO3AYX N0
T€X TMOp, IIOKa JaBJICHUE B MAaHXXET€ HE CTAHET @8blile MAKCUMATLHO2O
apmepuanbHo2o OasieHuss B 1uiedeBod aptepuu. OJHOBPEMEHHO MPOIIYIaTh
MyJabC B JIydeBOW aprepuu. llpm s3TOM mynbcamusa AO0JDKHA HpekpaTuthes. CHuKas
NaBJICHHUE B MaH)XeTe (MPOBEPHYTh BUHTOBOM KJalaH M BBIIYCTUTh BO3AYyX U3
MaH)XETKH), OTMETUTh MOKa3aHUsi MaHOMETpa B MOMEHT IMOSBJIEHUS IyJbca. ITO
CTaHET BO3MOXHBIM TOJBKO TOTJa, KOTJla JaBJICHUE BO3JyXa B MAaHXETE CTaHET
MEHbIIE BO3MOXHOIO MAKCUMANbHO20 OdséleHus B COCYAE, U KPOBb, & BMECTE C
HEW M IyJIbCOBAas BOJIHA NMOUAYT mo cocyay. Ilokazanus mMaHoMeTpa B 3TOT
MOMEHT  OYyIyT  COOTBETCTBOBAaTh  MAKCUMaJIbHOMY  HWJU  CHCTOJIMUYECKOMY
JABJICHUIO.

N3mepenue aprepuabHOro gasJjaenus Mmetoaom Koporkona
(aycKyJbTATHBHBIN METON)

1.HamynaTe B JIOKTEBOM SMKE MECTO HAWIYYIIEro MyJbCUPOBAHUS apTepuu (4yTh
MeuaabHee CyX0XKWIHs OUIlerica) U YCTAHOBUTH B 3TOM MecTe (POHEHIOCKOTI.

2.Harnetas c TIOMONIBIO PE3MHOBOM TPyIIM BO3AYX B MaHXKETY, JOBECTU
JaBJIcHHE B HEH 110 ypoBHSA 85—90 MM. PT. CT., NpPOCIylIaTh YETKHE PUTMUYECKHE
3BYKOBBI€ TOHBI JJII TOT'O, YTOOBI OTJAUYUTH UX OT JAPYTUX 3BYKOBBIX apTedakToOB
(rymoB).

3.BeimycTHTh BO3AYX M3 MaHXETHI, JaTh UCIBITYEMOMY OTAOXHYTh OJHY-IIBE
MUHYTBHI.

4 HarueTaTh CHOBa BO3JyX B MaHXeTy J0 MOJHOTO MPEKpalleHUus PUTMHUYECKUX
3BYKOBBIX TOHOB B ()OHEHIOCKOIIE.

5.MenjieHHO BBINTyCKasi BO3AYyX W3 MaHXEThl, CJIEIUTh 3a TMaJCHUEM YPOBHS
naBieHuss B mMaHoMmeTpe. OTMeTUTh Ha ImIKajie mpubopa JaBiIeHHE B MOMEHT
MOSIBJICHUSI PUTMUYECKUX 3BYKOBBIX TOHOB B (POHEHIOCKome — dTa nudpa Oyaer
COOTBETCTBOBaTh  BEJIMYMHE  CHUCTOJUYECKOr0  (MAaKCHUMaJbHOTO)  JIaBJICHUS.
MOMEHT HX HCUYE3HOBEHHUSI COOTBETCTBYET BEIMYMHE JUACTOJIUYECKOTO JaBJICHUS
(MUHUMAJIBHOTO).

Iloka kposb meuem uepes obracmb cOasieHUsl, KOPOMKOBCKUE MOHbL COXPAHAIOMCSL
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Y IIOCTEIIEHHO, 3aTyXaroT.

B TOT MOMEHT, Kora dagnenue 8030yxa 8 Mauxiceme CMAHEM HUNHCE BO3MONCHO2O
MUHUMANILHO20 0da8leHUs Kpoeu 6 cocyode, COCYJIl TOJHOCTbIO pacIpaBisieTcs,
BOCCTAHABJIMBACTCS JIAMUHAPHOE JBUKECHHUE KPOBU IO COCYAY, U KOPOTKOBCKUE TOHBI
MCYE3al0T.

9.Ilanbnamopnoe ucciedosanue apmepuaibHo20 nyavcd, €20 C0liCmea
Hanbnanusa aprepuii 00 mpas:l) mam-umst npousB koHuukamull,IllulVnan-g;2)
OOJIBIIION MaJl HUKOTJa HE UCTION JJIst uccie my-ca. Hanbou yacTo naasnaTopHO UCCIE;
1 - nyueBsie, 2 - COHHBIE, 3 - BUCOUHBIE, 4 - TIJICYEBBIC apTepuu, 5 - OprolIHas aopTa, 6 -
OenpeHHbIe, 7 - MOJKOJICHHbBIC, 8 - ThUIbHBIC apTepuu cTonbl. CBolcTBa myJbcea: I1 - 3to
pUTMHUY KOJIEO CTEHKH apT, 00yclOB BRIOPOCOM KpPOBU B apTep CcHUC-My U U3MEHPB
CUCTOJIy W JHMACTONy cepjiia.l.onpes OJMHAK JIM MyJbC HAa O0EUX JIy4eB apT. DTO
yCTaHaB-Csl MPH CpPaBH HAmoJI-1 U Hanpsbk-a [1.2.BTop MOMEHT uccies 3akil B ompen
HanoJiHeHus [IlulVnaneusl koHTposmpyror II Ha aprepum mnocrosiHHO,IIInanen
NPUKUMAET apTepuro 10 ucye3HoB I, T.e. 10 Toro momenta, korgallnanen nepecraer
omymats 1. I1Imanen npu 3ToM eaeT ABMKEHNUE, KOTOP BOCIIPUH-CSI KaK IUAMETP COCY-
na.3.Tp-ii M-T uccin 3aki B onpen Hanpstk [1.OHO onen mo cune, ¢ koropoulllnanen
CXKMMAeT apTepul0 10 €€ IMepexxar U ucuesHoB Il B Touke, KOHTPOJUPY-
emoulImansuem4.dopma myabCOBOMBOJIHBI BKJIIOY OMUMCAHUE €€ KAaYECTB, KOTOP MOXHO
npeAcT rpaduuecku B BUAEC aHAKPOTHI U KaTakpoThl. 5.Putm I1. 6.YacTtoTa [ITHOpM HacT
nmysbca cuutT-ca ot 60 10 90 myn-BeIX BOJH B 1 MuH.7.20actruy cTeHku cocyna. Kpurep
3JIaCTUY CTEHKHU JIy4 apTepUH CUUT-CA TO, UTO nocJe nepexarus I1 ona ve nansnup dop-
BKa 3aKJIsg, €CIIU TIpH Kcclien onpen HopM cBo-Ba [1: 1 onnHakoB Ha 00enx pykax, yJa0B-
IO HaIlOJIHEHUS, HAIpshKeHUa. Popma 1my-COBOM BOJIHBI ITpaBuiibHas. [ puTMuuHbIi, HE
y4allleH, CTEHKa COCyJia 3J1acT.
10.Cpuemozpagpus, eé ananus

Churmorpadust - peructparusi IBUKEHUS apTEPUATBHOW CTEHKH TOJ BIHMSIHUEM
JABJICHUS KPOBH TIPH KaXJIOM CepAeYHOM cokpameHun (puc. 6-71). CrerneHb
neopMan  COCyIOB 3aBUCUT OT COCTOSIHUSI COCYJMCTOM CTEHKH, OT BEJIUYUHBI
CpEIHEro U MyJbCOBOIO JIABJICHUS U CKOPOCTH BbIOpoca. Konebanus naBiaeHus u oobeMa
paclpoCTPaHAIOTCS MO COCYAMCTOM CHUCTEME B BHJE IMyJIHCOBON BOJIHBI, 00Jaar0IICH
OTpeIeNICHHOM CKOpocThi0. CropocTh myJsibcoBoit BoyiHbl (CIIB) ropasgo Bhiiie, yeM
CKOpOCTb KpoBOTOKA. [IynpcoBast BosHa pacnpocTpaHsaeTcs 10 apTepuod ctonsl 3a 0,2 c,
TOT'/Ia KaK YacTHUIIbl KPOBU 3a 3TO BPEMs €Ba YCIEBAIOT JOUTH 10 HUCXOASIIEH aOPTHI.
CKOpOoCTh pachpoCTpaHECHHS IYJIHCOBOM BOJHBI 3aBUCHUT OT JJACTUYHOCTH U OT
COOTHOIIICHUS

TOJIIIMHBI CTEHKH K €€ paauycy. UeM TojIe CTeHKa COoCcyla U JKecTue, TeM OOoJbIie
ckopocTh pacnpoctpanenus. CIIB aopTer = 4-6 M/c, apTepuu MBIIIEYHOTO THIA = 8-12
M/c, a B Benax CIIB = 1-2 m/c.

®opMy NyJIBCOBOW BOJHBI MOXHO HCCIEAOBAaTh U NMyTeM nanbnanuu. [lansnatopHo
MOXXHO TIOJYYUTh BaXKHBIE CBENCHUS O (PYHKIIMOHATHLHOM COCTOSIHUU CEpICYHO-
COCYJIUCTOU CUCTEMBI.
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1. Yacrore.

2. PurmuudHOCTH.

3. HanpspkenHocTu (BeTUYuHE CPeHEro JIaBJICHUS ).

4. BricoTe (BHICOKUM, HU3KHIA), YTO 3aBUCUT OT BEITUYMHBI YJJAPHOTO 00BbEMa, a TaKkKe
AIIACTUYHOCTH aMOPTU3HUPYIOIIUX COCYIOB.

5. Cxopoctu (CKOpBIA, MemsIeHHbIN). KpyTh3sHa HapacTaHusi 3aBUCHT OT CKOPOCTH
VU3MEHEHUS TABJICHHUSL.

Puc. 6-71. Churmorpamma.

A - churmorpamMma COHHOM apTepuu: 1 - aHaKpoTa, 2 - KaTakpoTa, 3 - TUKPOTUUECKHUMA
3yoen, 4 - wHOU3ypa. b - OmHOBpeMEHHas 3amuch dJIEKTpOoKapaAuorpamMmbl Bo I
ctannapTHoM oTBeaeHuu (1), poHokapauorpamMmsl (2) U KapOTHIHON CHUTMOTPaAMMBI

(3)

(RN NN NN NN
Bpewmsa, ¢

B

100 mc

11.@neovozpagusa, eé ananus

dneborpadusi o3HAYAET 3aMKCh BEHHOTO IMyJibca Ha speMHON BeHe. Ha kpuBoi
dbaeborpaMMbl pazIMyaroT cleayroime 3yOnpl:a, C, V. 3y0ela BO3HHMKAeT BO BpeMs
CHUCTOJIBI TIPABOTO TPEACEpAUs, KOTJa COKpallleHHue CPUHKTpa B YCThE IMOJBIX BEH
SBJIICTCSI TIPEMATCTBHEM JIJII TIPOJBMIKCHUS BEHO3HOW KpOBHU. 3yOerc SBISETCS
nepeaTOYHbIM OT KOJICOaHUW COHHOM apTepuu (sipeMHas BEHAa U COHHAs apTepus B
00J1acTH 11eu UIAYyT psAIoM ). 3yOel] V BO3HUKAET BO BPEMsI CUCTOJIBI ITPABOI0 JKeTya0uKa,
KOT/Ia 3aXJIOMMHYBIIUKCS aTPUOBCHTPUKYJISIPHBIA KIIAITaH SBIISICTCS MPEMATCTBUEM IS
MPOJIBUKEHUSI BEHO3HOM KPOBH.

Dnebdoepagusa (@) - MeTONl perucTpani KojieOaHNN CTEHOK BEHO3HBIX COCYJIOB
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HauOoJee OJIM3KO PACTIOIOKEHHBIX K CEp/IIly BO BPEMsI CEpJIEYHOTr0 IUKJIA.

Puc. 11. Oonospemennasn 3anuce IKI' u nynbcayuu sapemHoll 6eHvl

a-BOJIHA -TIEpBasi MOJIOKUTENIbHAS BOJIHA, CBA3aHHAS C CUCTOJION
MpaBoro npeacepaus. B 5ToT MOMEHT IPUTOK KPOBH U3
BEH K CepJlly IMpeKpalaercs, U JaBICHUE B HUX
BO3pAaCTaeT.
C-BOJTHA-BTOpasl  MOJOXHUTENbHAs  BOJHA,  OOYCJIOBIECHHAs
BBIIISTYMBAHUEM ATPUOBEHTPUKYJIIPHOIO KJalaHa B
IIOJIOCTh IpaBoro npeacepaus BO BpeMs
W30BOJIOMHAYECKOIO COKPALIEHUS XKEITYA0UKA.
OBICTpOE MaJICHHUE X - CBA3aHO CO CMEUICHHMEM IUIOCKOCTH KJIAllaHOB
K BEpXYILKE cepaua BO BpeMs IIEPUOA U3THAHUS.

V-BOJIHA -TPEThsl ~ MOJIOKHUTEIbHAs  BOJHA,  OOYCJIOBJICHHAs
NOBBIIICEHWEM  JIaBJICHHs B BEHaX, B IIEpUOA
M30BOJIIOMHUYECKOTO pacciaabiaeHus MpaBoro Kemy10uKa.

yrayOJieHne  y-CBSI3aHO C  OTKPBITHEM  aTPUOBEHTPUKYJISPHBIX

KJIAIIAHOB,B MEPUO/I HATTOJIHEHHUS JKEITyT0YKOB KPOBBIO.
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TEMA: IbIXAHUE
1.Cnupozpaghusa. Ananu3s nezounvix 06vemos u emxocmeil

MeTton peructpanuu AbIXaTeNIbHBIX 00BEMOB, MO3BOJISIIONINI CYAUTh O MOKa3aTeNsIX
JIETOYHOM BEHTWISIMU. [locne HaloKEeHHs Ha HOC MAIMEHTa 3aKMMOB BKJIFOYAETCS
OpoTsKKa JIeHThl crnuporpada. Hcmeityemblii B TeueHue 3-4 MHUH. CHOKOWHO
nplnT.BHAavane peructpupyercs IbIXaTelabHbII 00bEeM, 3aTeM 10 KOMaHJe
UCIIBITYEMBIN MPOU3BOAUT MAaKCUMAJIBHO IIYOOKMH BJIOX U, HE 3a/IepXKUBas JIbIXaHUE,
MaKCUMajbHO TJIyOOKHH BBIIOX. 3aTeM OCYIIECTBISIETCS AaHalIW3 U  OIICHKa
cnuporpauIecKoro MCCIeIOBaHUS. BBIUUCISIOT IbIXaTEIbHBIM O0BEM, PE3CPBHBIN

o0beMbl Boxa U Beiioxa v HakoHer JKEJI (ku3HeHHast eMKOCTh JIETKHUX ).
O6vem, n

Bpems, ¢
L

CxemaTtuueckoe n3o0paxeHue cnuporpammel U ee nokazareneit 10, XKEJI,
OXEJL, ODOB1, IOy, [10; (pu uccienoBaHuu ¢ KOMIEHCAIMEH KUCIOPOa).

2.Cnupomempus

Meton peructpanuu JKEJI u cocraBnsronux ee oobemoB Bo3ayxa. JKEJI — ato
HauOOJIbIIIeE KOJIMYECTBO BO3/yXa, KOTOPOE MOXKET 4YEJOBEK BBIJOXHYTH IOCTE
MakCUMaIbHOTO Braoxa. B cocraB JKEJI BxomguT: AbIXaTelbHBIA 00BEM - 00BEM
BJILIXa€MOT'0 U BBIJIBIXa€MOT0 BO3/1yXa B Mokoe ( B cpeaHeM 500 mi1); pe3epBHBIN 00beM
BJI0OXa - MaKCUMAaJIbHBII 00BhEM BO3AyXa, KOTOPBIM MOKHO JOIOJTHHUTEIIBHO BIOXHYTh
nociie crokoiHoro Baoxa ( B cpeaaem 1500 — 1800 mi); pe3epBHBIM 00bEM BBIIOXA —
MaKCUMaJbHBIA O00BEM BO3/yXa, KOTOPBI MOXKHO BBIJOXHYTh IOCJIE CHOKOHHOTO
BbII0Xa ( B cpeaneM 1000 — 1400 mi) . st paGoThl NpOTUPAIOT MYHIITYK CIIUPOMETPA
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cnupToM. McnibiTyeMblil fenaeT MakcUMallbHO rTyOOKUid BbITOX B ciupoMeTp. [o mikane
onpeneisitor JKEJI. MccnenoBanre NOBTOPSIOT HECKOJIBKO Pas.

OYHKIIMOHAIBHOE COCTOSIHME JIETKWX 3aBUCUT OT BO3pacTa, Mojia, (U3MuecKoro
pa3BuUTHS U psga JIpyrux ¢GaktopoB. s OleHKH (PYHKIIMM BHEUIHErO JbIXaHUs Y
JTAHHOTO JIUIIA CJIEyeT CPAaBHUBATH U3MEPEHHBIE Y HETO JIETOYHbIE OOBEMBI C TIOTKHBIMU
BelMuMHaMHu. JlookHBIE  BeIWMYMHBI  ku3HeHHOM €émkoctu  aérkux  (JIDKEJD)

PaCCUHMTHIBAIOT 1O (HOPMYJIE WIIM OTPEEIISIOT 10 HOMOrpamMMaMm (puc. 2), OTKIIOHEHUS
Ha [+-] 15% paciieHuBalOT Kak HECYIIECTBEHHBIE.

MymuuHb! MeHuwuHs!
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Puc. 2.Homorpammel 1t onpeaeneHus J0JKHOW BenuanHbl JKEJI

[lenbs paboThl: U3MepuTh *KU3HEeHHYIO €EMKOCTh JErkux (OKEJI) u comocTaBUTh C
JIOKEJI, HaliIcHHOM TT0 HOMOTpaMMEe.

OcHanieHue: BOJSHON WM CYyXOBO3AYIIHBIA COUPOMETP, HOCOBOM 3aKUM, KJIAIIAHHOE
YCTPOMCTBO, 3aryOHMK, TPEXXOJOBOM KpaH, cnupT, Bata. OOBEKT HCClIeIOBaHUS —
YEJIOBEK.

[IpoBenenne paboThl. MyHAINTYK COHPOMETpPA MPOTUPAIOT BATOM, CMOYEHHOU
crupToM. McnbITyeMBblil mociie MaKCHMAJIBHOTO BJ0XA JieJlaeT MaKCUMAJIbHO TTYOOKHIA
BbIJI0X B crimpomeTp. [1o mkane cimpomerpa onpeaensatot JKEJI. TounocTs pe3ynbraToB
noBbimaercs, ecnau usMepenue JKEJI mpou3BOASAT HECKOJIBKO pa3 U BBIYMCISIOT
CpenHIOl0 BenuuuHy. [Ipu HEOMHOKpPATHBIX U3MEPEHUSX HEOOXOIMMO KaXIbld pas
YCTaHABIIMBATh IIKAJIYy CHUPOMETPA B HMCXOJIHOE MOJIOKEHHWE. [[7s 3TOro y BOISIHOTO
CIIUPOMETPA U3 BHYTPEHHETO [WIMHAPA U3BIEKAIOT MIPOOKY, U IIUIIUHJIP OIMyCKaeTCs, a y
CYXOBO3/YyIIHOTO (CyXOro) CHHUpPOMETpa MOBOPAYMUBAIOT H3MEPUTEIBHYIO WIKAIYy H
HYJIEBOE JICJIEHUE COBMEILIAIOT CO CTPEIIKOM.

JKEJI ompenenstorT B NOJIOKEHWH HMCHBITYEMOIO CTOSI WM JIEXKA, a TaKXKe IOCIe
dbuznyeckoil Harpy3ku. OTMEUarOT pa3HUIly B pe3yJibTaTaX U3MEpPEHUM.

Hns  u3Mmepenuss JnErovyHslx o0BEMOB, coctaBiswonux JKEJI, menecoobpazHo
COCJIUHUTh CIUPOMETP YEpe3 TPEXXOJOBOM KpaH C KJAMAHHBIM YCTPOWCTBOM H
3aryoHuKoM. McnbpITyeMbIil, y KOTOPOTO HOC 3a)KaT HOCOBBIM 32)KMMOM, JIBIIIAT Yepe3
3aryOHHMK W KJIallaHHOE YCTPOMCTBO. BHauanme Tpexxo0BOil KpaH yCTaHABIMBAIOT TaK,
YTOOBI BJBIXA€MbI BO3IyX TOCTyMaa B crnupomeTp. [lofcuuThIBalOT KOIHMYECTBO
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JIbIXaTeJbHBIX JABWKCHUN. Pa3fnenuB mokazaHus CIMPOMETPA HA YKCIIO BBIJIOXOB, ClE-
JIAHHBIX B CIIUPOMETP, ONPEEIAIOT IbIXaTeIbHbIN 00bEM BO3TyXA.

Jlns onpeneneHus pe3epBHOro 00bEMa BbII0Xa UCIIBITYEMOTO MPOCAT CAeNaTh MOocie
OYEPEAHOTO CIIOKOMHOIO BbIIOXa MAaKCHMaJlbHBIA BBIOX B crnupomerp. [lo mikane
CIIUPOMETPa ONPECIISAIOT pe3epBHBIN 00BEM BhII0XA. [IOBTOPSIOT H3MEPEHUS HECKOIBKO
pPa3 ¥ BBIYUCIISIOT CPEIHIOK BEJIMUUHY.

Pe3epBHBIll 00BbEM BIOXa MOXXHO OMPEACIUTH ABYMSI CHOCOOAMH: BBIYHCIHUTH U
U3MEPUTH crnupoMeTpoM. [{nsi ero BbluuciaeHus HeoOxoaumo u3 BenuuuHbl JKEJI
BBIYECTh CYMMY JBIXaTe€JIbHOTO M PE3EpBHOTO 00BEMOB Bo3ayxa. [lpu u3MepeHuu
pe3epBHOTO 00BEMa BIOXa CIIUPOMETPOM B HETO HAOUPAIOT OMPEICICHHBIA O00BEM
BO3JyXa M HCHOBITYEMBIA IOCIE CIIOKOMHOIO BJOXA JEaeT MAaKCUMAJIbHBIM BIOX W3
criupomeTrpa. Pa3HOCTh MeXy NepBOHaYaIbHBIM O00BEMOM BO3/yXa B CIIMPOMETPE H
00bEMOM, OCTABIIMMCS TaM IIOCJIE TJIyOOKOro BJI0Xa, COOTBETCTBYET PE3EPBHOMY
00BEMyY BIOXA.

Ocratouynblii 00BEM BO3JyXa MOXKHO HM3MEPUTHh TOJBKO HEHMPSAMBIMU METOJIaMH.
[IpyHIMI TaKUX METOJOB 3aKJIFOYAETCS B TOM, YTO B JIETKHE JIMOO BBOJST WHOPOIHBIN
ra3 Tamna renus (MeTo ] pa3BeeHus ), TM00 BRIMBIBAIOT COICPIKAIIIUNICS B alIbBEOJIIPHOM
BO3JyX€ a30T, 3aCTaBJsAs HCIBITYEMOIO JbIIIATh YHUCTBIM KHCIOPOAOM (METOJ
BbIMbIBaHUS). I B TOM, ¥ B IpyroM ciydasiXx UCKOMbIA OOBEM BBIUUCIAIOT, UCXOMS U3
KOHEYHOM KOHIICHTpauuW ras3a. B mnocinegHee Bpemss NONYYWIO IIUPOKOE
pacrnpocTpaHEHHE U3MEPEHUE OCTaTOYHOro 00bEMa BO3AyXa MPU  MOMOIIHU
UHTETpaabHOTO TuieTu3Morpada. Cuutaror, 4To B HOpME OCTaTOYHBIN 00BEM COCTABIISACT
25- 30% ot Benmmuunsb! JKEJL.

3.1Tneemozpagpusn
DTO METOJ PETUCTPALINU JIbIXaTEIbHBIX ABUKEHUM. [103BOJISIET ONIPEAEINTh YacTOTY U
rIyOMHY JbIXaHWsA, a TaKXKe COOTHOIICHHE MPOJODKUTETFHOCTH BAOXa W
BbIZIoXa.MaHXeTKy OT Cc(hUTrMOMaHOMETpa YKPEIUISIIOT Ha TPYAd HUCHBITYEMOTO U
COEIMHSIIOT C TIOMOIIBIO PE3UHOBBIX TPYOOK ¢ Karcyioit Mapes. [Tucuuk, ykperieHHbIi
Ha KarcyJje, peruCTPUPYET KPUBBIE: BO BPEMsI BIOXA KpPUBAsl IMOJHUMAETCS BBEPX, BO
BpEMS BbIJIOXA — OIIYCKAETCS BHU3.

TEMA: ITMIINEBAPEHUE

1. Bausanue scenuu na yxcupol
bymaxkabie GUIBTPBI, BIOKEHHBIE B BOPOHKH, THIATEILHO CMAYMBAIOT: OJUH -
KETUbI0, IPYTOi - BOJ0oN. BopoHkH ¢ huimbTpamMu BCTaBISIOT B TPOOUPKU 1 HATMBAIOT B
HUX HEMHOTO xupa. Yepes3 GuUibTp, CMOUYCHHBIN KETUbI0, KUP QUIBTPYETCS JOBOJIHHO
OBICTPO, a uepe3 GUIbTP, CMOUCHHBIN BOJAOM, OH HE IMMPOXOIUT.
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TEMA: ®M3UOJIOT U BO3BYIUMBbIX TKAHEN
1.Memoowt uzyuenus 6030y0umocmu Hepeos u Movliiy. XpOHAKCUMEMPU

Bo30yaumocTh  HEpBOB M MBI  MOXHO  HM3y4aTb C  TOMOIIBIO
MEKTPOPU3UOIOTMUECKUX ~ METOJIOB € HCHOJB30BAHMEM  JJIEKTPOJOB U
MUKPOAJIEKTPOAOB. XPOHAKCHS OTPaKaeT MUHUMAJIbHOE BPEMs, B TEUEHHE KOTOPOTO
TOK, PaBHBIA yABOEGHHOU peobase, NOKEH NEHCTBOBATh Ha TKaHb, YTOOBI BBHI3BATH €€
BO30YyX/IeHHE. XPOHAKCUMETPHS — 3TO METOJ ONPEAEIICHUS IBUTATEIbHON XPOHAKCUH Y
YeJIOBEKA, ITPU TOM YUUTHIBAETCS HE TOJBKO IOPOroBasi CHJIa pa3Ipa)xKUTENsl, HO U BpeMs
JNEUCTBUA pa3IpakKUTeNsl HA TKAHb.

2. DKcnepumeHmanbHvle MEMOObl UCCIE008AHUS OUOITEKMPUUECKUX
aenenuil. Onvimul I'anveanu u Mammeyuu

buosnexktpudeckue sBICHUS B BO30YIUMBIX TKAaHSIX MOXKHO OOHApYKUTh
OMOJOTUYECKUMHU TTPOOAMU U AJIEKTPOYHU3NO0IOrHUeCKUMU MeToaMu. | onbIT ["anbBanu:
rOTOBSIT MPEMNapar ABYX 3aIHUX JIATOK JISATYIIKY W TOABEIIMBAIOT Ha IITATUBE 38 MEIHBIN
KPIOYOK MEIHO-IIMHKOBOW IUIACTUHKU. [IpyM KacaHuWM Janmku O HUHKOBYIO IUIACTHHY
Janka BCSAKUM pa3 cokpamaerca. CokpallleHHuE JIalKd MOXHO BBI3BaTh JIEMCTBHUEM
raJibBAHUYECKOTO MUHIEeTa ( 0JHA OpaHIa ciejiaHa U3 MEIH, a JIpyras — U3 jKelesa).
[IprunHOM cokpaieHus Janky B 1 omnbite ['anpBanu sBAsSETCS pa3HOCTh METAIJIOB, YTO
00yCIIOBIMBAET PA3HOCTh MOTEHIIUANIOB. Bo 2 omnbiTe ["anibBanu o0oriencs 0e3 MeTalioB.
CyTh ombITa: TOTOBST HEPBHO-MBIIICUHBIA Mpenapar W3 3aJHEH JalKu JATYIIKY,
TUIATENBHO Mpenapupysl CenaaullHbld HepB. B HukHel TpeTu Oenpa MOBPEXKAAIOT
MKPOHOKHYIO MBILIIY U 3aT€M Ha Hee HaOpachIBalOT C MOMOIIbIO CTEKJISIHHBIX MaIOYEK
CEeJaNMILIHbII HEpB TakuM o00pa3oM, YTOObl HEPB OJHOBPEMEHHO KOCHYJCS
MOBPEXIECHHOIO M HEMOBPEkKIECHHOIO y4acTKOB MbIIILbL. [Ipu 3TOM MbIIa oTBeYaeT
cokparnieHuem. I[IpuunHON CcoOKpalieHuss MbIIIbl BO 2 omnbiTe ['aabBaHu SBIISIETCA
Pa3HOCTh TMOTEHIMAJIOB MEXAY IMOBPEKICHHBIM ( 3JIEKTPOOTPULIATEIIbHBIA 3apsij
MeMOpaHbl) U HEMOBPEKIEHHBIM  (DJIEKTPOTIONOKHUTEIBHBIN  3apsifi MeMOpaHbI)
y4acTKamMu MbIIbl. OnslT Marreyuyn CBOAWTCS K pPa3apakeHUIO HEpPBA TOKAMH
JIEUCTBUS CKEJIETHON MBIIIIIBI (BTOpUYHBIN TeTanyc). CyTh OIbITa: TOTOBAT JBa HEPBHO-
MBIIIEYHBIX Tpernapata. HepB ogHoro mpemapara HaOpachIBAalOT HA MBIIIIY BTOPOTO
npenapara. Heps nepBoro HEpBHO-MBIIIEYHOIO MpeEnapaTa MoABEPraloT pUTMHUUECKOMY
pa3IpakeHUI0 AJIEKTPUYECKMM TOKOM. I[lpm 53TOM HaAOMIOMAIOT TETAHHYECKOE
cokpaiieHre ooenx janok. [IpuunHoON cokpamieHus BTOpOH JIanku B onbiTe MaTtTeyuun
SBJISIIOTCSL TOKU JICMCTBHS, BO3HUKAIOIIME HA TMOBEPXHOCTH IEPBOM MBIIIIBI MPU €€
BO30YXK/ICHUH.

3.9KcnepumenmanvHoe 00KA3amMeabCME0 3aKOH0E8 NPOBEOCHUA 6030YIHCOCHUA NO

HEPBHOMY 80SIOKHY

3aKOH JIBYCTOPOHHETO NPOBEJCHHS BO30YXKICHHS MO HEPBHOMY BOJIOKHY: IIO
HEPBHOMY BOJIOKHY BO30YK/IEHHE CTIOCOOHO paCcIIPOCTPAHATHCS B 00€ CTOPOHBI OT MECTa
HaHEeCEHUs pazapakeHus. Jloka3aTeabCTBO 3TOr0 3aKOHA MOYKHO IMOJYYUTh B OIBITE C
perucrpanuell MOTEHIHANIOB JEHCTBUS B HEPBHOM BOJIOKHE C HCHOJIb30BAHHEM
AJIEKTPOJIOB JIJIS PETUCTPAIIUN U CTUMYJISIIUH, YCHIIUTEIS OMO3JIEKTPUYECKUX CUTHAJIOB,
perucTpaTtopa, CTHUMYJISTOpa W CHUCTEMBI JUisi 00pabOTKM  (PU3HOJIOTUYECKOM
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uHpopMmanuu. llpu pasgpakeHUM HEPBHOTO BOJIOKHA IOCEPEAMHE C IOMOIIBIO
pa3apaXkarolero 3JEKTpoJa MOXKHO 3aperucTpUpoOBaTh IMOTEHLIMANbl JEHCTBHUS Ha
KOHIIaX HEPBA C MOMOIIbIO OTBOSIINX 3JIEKTPOJOB.

3akoH (PU3HMOJIOTMUYECKON HEMPEPHIBHOCTU: PACHPOCTPAHEHUE BO30YXKIEHUS IO
HEPBHOMY BOJIOKHY BO3MOXXHO TOJBKO B TOM CIIy4ae, €CJIM COXpaHEHa €ro
aHaToMu4eckas u (pusnosoruveckas 1ea0CcTHOCTb. PDU3HOTOTHUECKYIO HETIPEPHIBHOCTD
HEpBAa MOXKHO HapyLIUTh IPH IEPEBSI3KE HEPBHOIO BOJIOKHA, €r0 OXJAXKJICHUS WU
BO3JICHCTBHUS  (PapMaKOJIOrMUECKUX BEIIECTB, HalpuMmep, HoBOKaumHa. [lpu sToM
Hapymaercs (PU3M0I0rHUecKast IeJOCTHOCTh HEPBA U €r0 MPOBOAUMOCTb.

4.0npeoenenue ckopocmu pacnpocmpaneHus 6030yHcoeHu 6
nepugepuyeckux Hepeax

Jlis paboThl He0OX0uMa yCTaHOBKA JJIsl perucTpaliy NOoTeHIMaa eCcTBUs HepBa
(ycwnurenb,  KaTOAHBIM  ocumuwuiorpad,  CTUMYJATOpP),  pa3Apaxaromye U
PETUCTPUPYIOIINE 3JIEKTPObl. X0 paboThl: OTIPENAPUPOBAHHBIN CEAATUIIHBIA HEPB
JATYIIKA HAKJIAQAbIBAlOT HAa CTUMYJIMPYIOIIME W  OTBOASAIIME DJJIEKTPOABI Ha
ONPEIEIEHHOM PacCTOSIHUM. VI3MEPSIOT pacCTOSHUE MEXKIY IEKTPOJAMHU U MOJyYarOT
YUCIEHHOE 3HaueHue BenuunHbl S. Ha skpane ocumiorpada 100KUBarOTCs MOSBICHUS
OJIHOBPEMEHHOTO apTedakTa pasznpaxeHus (MOMEHTAa pa3Jpa)keHUs HepBa) W
NOTEHIMaIa JeHCTBUSA HepBa. MI3MepsAroT HHTEpBall OT apTedakTa pa3ipa)xaronero Toka
o Hadana Bocxojsamed ¢aszel 1], Bximroyaror kanuOpaTop BpEMEHH M ONPEAEISIIOT
yucieHHoe 3HadeHueT, T.e. BpeMsl MPOXOKJIEHUS BOJHOM BO30YXIAEHHUS PACCTOSHUS
MEXAY CTUMYJHPYIOIIMMUA W OTBOAAIIMMHU 3iekTpogamu. Ilo ¢opmyneV = S/T
ONPENENSAI0T CKOPOCTh MPOBEAEHUS BO30YKICHHUS 110 HEPBY.

5. lunamomempusn

JluHaMOMeTpHsI — MO3BOJISIET U3MEPUTh CHIIy COKPAILEHUN PA3JMYHBIX MBIIIEYHBIX
rpynn. /[mHamMoMeTpusi OTHOCUTCS K OCHOBHBIM IPHEMAaM HCCIIEIOBAaHUS JBUKEHUMN
YEJIOBEKAa, B YaCTHOCTH, U3MEPEHUE M PErMCTPALMs Pa3JIMYHOIO poAa MEXaHWYECKHX
IPOSIBJICHUI paOOThI MBIIIILIBI.

TEMA: OBMEH BENIECTB W SHEPT U1
1. Memoo onpedenenusa pacxooa Inepeuu. Illpamas u nenpamasn
Kanopumempus

[Ipsimass kamopuMeTpusi - 3TO METOJ TOYHOIO ONPEEICHUS OCHOBHOTO OOMeHa (
OCHOBHOW OOMEH O3Ha4yaeT pacxo]l SHEPrUuH, HEOOXOAMMBIA IS TOJJAEp KAHMS
KU3HEJCATCIIbHOCTH  OpraHM3Ma W TOCTOSIHHOM  TeMIlepaTypsl B YCIOBHUAX
(U3HOTOTMYECKOTO MOKOSA) C MOMOIIbI0 OMOKaJOPUMETPOB — T'e€PMETHU3UPOBAHHBIX U
XOpOIIIO TETIOU30JIMPOBAHHBIX KaMep, M0 TpyOKaM KOTOPBIX HUPKYJIUPYET BoAa. Tero,
BBIIETIIEMOE HAXOJSIIMMCS B KaMepe 4YEeJIOBEKOM WM JKUBOTHBIM, HarpeBaer
HUPKYJIUpyIoyto Boay. Ilo KkoiuuecTBy mpoTekaromiei BOAbI M HM3MEHEHHIO €€
TEMIEPATYPbl PACUUTHIBAIOT KOJMYECTBO BBIIEJICHHOI'O OPraHu3MoM Teruta. OHaKo 3TO
JOPOTOCTOSIINI METO/1 M OH IIMPOKO HE MPUMEHSETCS Ha MPAKTUKE.

HerHMaH KaAJIOPUMCETPHUA — 3TO KOCBCHHOC OIIPCACICHHUC BBIACILICMOI'O TCILJIA Ha
OCHOBC y4C€Ta JUHAMHKH AbIXATCIIBHOI'O razoooMena. CocTouT u3 4 Tamnos: CO6I/IpaHI/Ie
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BBIJIBIXaEMOTO BO3/yXa B razooOMeHHbIM Mmemiok Jlyriaca; ompeneieHue MHHYTHOTO
o0beMa JIbIXaHUs ¢ TIOMOIIBIO0 Ta30BBbIX YAaCOB; aHAJIN3 ra30BOr0 COCTaBa BBIABIXaEMOTO
BO3]lyXa; pacyeT Mo MOJTYyYEHHBIM IaHHBIM Ta3000MEHa pacxojia dHepruu 3a cyTku. [Ipu
TOM ONpeNeNsieTcs AbIXaTeNbHbIA KOA(h(GUIMEHT — OTHOIIeHue BbiaenenHoro CO2 k
noryionieHHoMy O2 | HaXOOUTCA KaJOPUYECKUN SKBUBAJICHT KHCIOPOJa MPU JAHHOM
JpIXaTeNbHOM KoddduiimenTe. Y MHOXKasi 00beM MOTJIOMIEHHOTO 3a 1 MUH. KHCIIOpoia Ha
KAJIOPUYECKHI SKBUBAJIEHT KUCJIOPOIa HAXOAT pacXxo/l SJHEPTUU 3a MUHYTY, 3a 4ac, 3a
CYTKH.

Metoa npsiMoii KaJJopuMeTpuH

Merton OocHOBaH Ha TOM, YTO JHEPro3aTparbl ONPENEISIOT MYTEM TOYHOIO y4déTa
BBIJICIISIEMOT0 OPraHM3MOM TE€IJIa B PAa3JIMYHBIX YCIOBHUSX €ro CyIIeCTBOBAHMS.
HccnenoBanre NpoBOIUTCA B CIEIMATIBHON KaMmepe — KaopuMerpe. OH mpeacTaBiseT
co00i1 00JIBLIYIO KaMepy C TBOMHBIMU CTEHKaMHU, MK,y KOTOPBIMH 110 CUCTEME TPYOOK
LUPKYJIUPYET BOZAA, NOTJOIIANOIIAS TEIUIO, BBIIEIAEMOE 4YelIOBeKOM. B Hel
o0OecrieunBarOTCsl  YCJIOBMsI  JUIMTENbHOrOo  mnpeObiBaHus. Haumbonee wyacto B
UCCJIEIOBAHMIX MCIHOJIb3yeTCsl Kamepa OTyorepa — beHenwkra B pas3iIMyHBIX
Moau(puUKalMsIX. DHEPIus, BblIeNseMas YEIOBEKOM B BUJE TEILIa, ONPEAEIAETCS MyTEM
YCTaHOBJIEHMsI 00bEMa IPOTEKAIOIIEH BOJBI U CTENEHU €€ HarpeBa B MPOLIECCE OIbITA.
Henocrarkamu MeTosia BJISIOTCS: + CJIOKHOCTBH YCTPOMCTBA KaMephl;

HEBO3MOKHOCTh BOCIIPOM3BEACHUS BCEX BUAOB TPYIOBOM JESITEIBHOCTH YEJIOBEKA
U3-3a OTPAHUYEHHBIX Pa3MEPOB KaMEPHI;

M30J511Ms 00CIeTyeEMOT0 HHIMBHIYyMa OT MHOTUX (DaKTOPOB MPOU3BOACTBEHHOM
1 OBITOBOI Cpe/ibl, BIUSIOMIMX HA OOMEH BEIIECTB U SHEPTHUH.

[IpeumyiiecTBOM MeTOAA SIBISIETCS OOJbIIAS] TOYHOCTb.

MeToa HenpsAMOii KaJIOPUMeTPHH (PecCIMPATOPHOM IHEProOMeTPHH)

B xone uccnenoBanusi COOUPAIOT BBIBIXaEMbIH HCIIBITYEMBIM BO3/IyX, U3MEPSIOT €ro
o0beM U coaepKaHME€ B HEM KHUCIOpoAa M yriekucioro rasza. OJHOBPEMEHHO
ONPEIENA0T KOHIIEHTPALMIO 3THX I'a30B BO BJIBIXa€MOM BO3/yX€. 3aT€M PAaCCUUTHIBAIOT
KOJIMYECTBO IIOIVIOLIEHHOTO KHUCJIOpPOJAa M BBIAEIEHHOIO YIJIEKUCIoro rasa. Jlamee
OTIPENIEISAIOT JbIXaTeIbHBIM KOI(PPUIMEHT (COOTHOIIEHHE 00beMa BBIJIETICHHOTO
YIJIEKUCIIOrO ra3a K 00beMy MOTJIOIEHHOIO KUCIOpoa 3a OJHO U TOXKE€ BpeMsi) U 1O
JAHHOMY MOKa3aTeJ0 HAXOAAT BEIUYMHY HEPro3aTpar 3a UCCIEAYEMbIH MPOMEXYTOK
BPEMEHHU.

Jlns mpoBeneHMsI MCCIIEIOBaHUSA MCHOJB3YIOTCS anmaparbl cuctembl Jlyriacca,
Otyotepa u Ap. B cocTaB JaHHBIX KOHCTPYKLMI BXOAST pe3epByapbl Il COOMpaHHUS
BBIJIBIXaEMOT0 BO3/yXa (4aie Memku Jlyriacca), KOTOpble COEUHSIOTCS IUIAHTaMHU CO
CrenuaIbHON MAaCKOW MIIK 3aryOHUKOM, PUOOPHI JIJIs1 U3MEPEHHSI 00beMa BbIIBIXaeMOT0
BO3/TyXa (Ta30BbIC YacChl) U Ta30BbIi aHanm3aTop (mpudop XomaeiHa).

K neoocmamkam oannoeo memooa omuocamcesi:

- 0oJIBIIAst TPYJOEMKOCTD UCCIIEIOBAHMS;

MEHEE TOUYHBII METOJ, TaK KaK B YCIOBUAX HEIOCTAaTKa KUCIOPOAA UAET MPOLECC
aHa’pOOHOT0 OKHUCIIEHUS, KOHEYHBIM MPOIYKTOM KOTOPOTO ABIISIIOTCS He ToJabko CO» u
H,O, HO M MojouHas KHUCJIOTa, KPOME TOro MpH Karaboim3Me OEIKOB IOMHUMO
YIJIEKUCIIOTO Ta3a U BObI 00pa3yroTCsl a30TUCThIE COEAMHEHUS.
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HEJ0CTATOYHO HAJICKEH MPU OMPEIEIICHUN pacxoja SHEPruu y JtoJiel ¢ 00JIbIIUM
pazHo00pa3reM TPYAOBBIX Ollepaluil U IPOILECCOB PA3IMYHON HHTEHCUBHOCTH.
lpeumywecmeom memooa SIBASETCS BO3MOXKHOCTH ONpPENENICHUs dHEpPro3aTpar mnpu
Pa3IMYHBIX BUJAX PAOOTHI.
2.Memoo nonnozo u HenoaHo20 2a306020 AHAIU3A
MeTo/ MOTHOTO Ta30BOT0 aHAIM3a MPOBOJUTCS C YIETOM KOJIUYECTBA TOTPEOIECHHOTO
KHCIIOpOJAa W  BBIACJIEHHOIO YIVIEKMCIONO Ta3a ¢ [OCIHEAYIOIUM pacyeToM
TEIUIONPOIYKIIMU — CMOTPU HEMPSIMYIO KAJIOPUMETPHIO.

MeTto HENOJHOrO Ta30BOr0 aHall3a OCYIIECTBISIETCS TOJBKO IO  YYETy
MOTJIOIIEHHOTO KUCIOPOa C OCIEAYIOIMINM PAacu€TOM TEIUIONPOAYKIIUU.

[Ipu M3yyeHun KajaopuyecKON IEHHOCTU MUTATENbHBIX BEIIECTB ObLIO YCTAHOBJIEHO,
YTO  TMOTJIOUIEHUIO  OMPEACICHHOTO  KOJIMYECTBA KHUCIOPOJA W BBIICICHUIO
ONPEIEIICHHOTO KOJUYECTBA YIJIEKUCIIOrO ra3a 3a OJIMH U TOT K€ MPOMEKYTOK BPEMEHHU
COOTBETCTBYET ONPEIEIICHHOE KOJWYECTBO BBIACICHHOTO Teruia. Takas 3aBUCUMOCTH
MO3BOJISIET UCIOJIB30BaTh JJI OMpPE/ICNICeHNs KOJIMYECTBA Terjia, 0CBOOOXKIAOIMIErocs B
OpraHu3Me, JaHHbIE Ta30BOT0 aHAJIN3a: KOJIMYECTBO IIOTJIOIIEHHOTO KHUCIOpOJa H
KOJIMYECTBO BBIJICTIEHHOIO 32 3TOT K€ MPOMENKYTOK BPEMEHH YTIIEKUCIIOro rasa.

[Io COOTHOIIIEHHIO MEXKIYy KOJIMYECTBOM BBIJICIEHHOIO YIJIGKUCIOrO rasza H
KOJIMYECTBOM TMOTPEOJCHHOTO B JAHHBIN MEPHUO]I BPEMEHU KUCIOPOIa MOKHO CYIUTH O
TOM, KaKHh€ BEIIeCTBA MPEUMYIIECTBEHHO OKHUCIAIOTCA. (COOTHOIICHUE MEXITY
KOJIMYECTBOM  YIJVICKUCIIOIO Ta3a, BBIICIUBIIETOCS B TIPOILIECCE OKUCICHUS, W
KOJIMYECTBOM KHUCJIOpOJa, MOILIEAIIEr0 Ha OKHUCJICHHUE, Ha3bIBACTCS ObIXAMeElbHbIM
koaghpuyuenmom (JAK). IK npu okuciaenuu 6enkoB paseH 0,8, mpu OKUCICHUU KUPOB -
0,7, a mpu OKKCIIeHUH yTiIeBoa0B - 1,0.

DKCIEpUMEHTAIBHBIMU UCCIIEIOBAHUSIMUA YCTAHOBJIEHO, YTO KaKI0My 3HaueHuto 1K
COOTBETCTBYET ONPEAECICHHbBIN KAIOPUUECKHUI SKBUBAJIEHT KUCJIOPOAA, T. €. KOJIMYECTBO
TeIjia, KOTOPOE OCBOOOXKIAETCS TMPHU TOJTHOMOKHCICHUH KaKoro-JIu0o BEHIeCTBa 0
VIJIEKUCIIOTO Ta3a W BOJABl HAa KaXAbIM JIUTP MOTJIONIEHHOTO MPU 3TOM KHCJIOPOJA.
Kanopuueckuii SKBUBaJICHT KUCJIOPOJa MpU OKUCIeHHH OenkoB paBeH 4,8 kkan (20,1
k/[x), sxkupoB - 4,7 kxan (19,619 kJIx), yrineBonos - 5,05 kkan (21,2 kJIx).

HenoJiHbIi U MOJIHBIA TA30BbIH aHAJIU3.

Henpsimass kanopuMeTpusi C HCIHOJIb30BAaHMEM JaHHBIX Ta30BOTO  aHalu3a
noApa3eseTcs Ha TPU METO/Ia.

1. MeTtoa HenpsaMoi KaJIOPUMETPUHU C UCIIOTB30BAHUEM OAHHbIX HENOJIH020 2308020
ananuza.OH OCHOBAH Ha OMpeJeeHUs TOJIbKO KOJMYECTBa MOTJIOMIEHHOTO KUCIIOPOa,
YMHOXHB KOTOpO€ Ha CpeAHUN KaJIOPUYECKUM SKBHUBAJIEHT Kucjiopoaa (4,85 kkan),
MO>KHO OTIPEICTUTh KOJIMUECTBO 00Pa30BaBIIIETOCS TETLIA.

2. MeTon HenpsMOW KAJIOPUMETPUU C UCHOIb30BAHUEM OAHHbLIX HOJHO20 2A308020
anaiuza,T. €. ONpPEAeNICHUE KOJWYECTBA MOTJIOIIEHHOTO KHUCJIOpOAa U BBIJAEICHHOIO
YIJIEKUCIIOoro rasza, ¢ nociuenywomuM pacyetoMm JIK. Ilo tabmuuam ompenensioT TOT
KaJIOPUYECKHUI SKBUBAJIEHT KUCIOPOAA, KOTOPBIM COOTBETCTBYET HanaeHHOMY JIK.

3. MeTtoa HenpsMOil KaJIOPUMETPHUH C MCHOJIb30BAHUEM OAHHLIX HOJHO20 24308020
aHaIU3a U c y4emom Koauyecmea pacnasuiecocsa denxa.Tak kak B COCTaB MOJIEKYJIbI
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Oelika BXOAMWT a30T, KOTOPBIM BBIAEISETCS C KaJOM, MOYOM, IMOTOM, TO MOXHO
ONPEJEIUTh KOJUYECTBO BBIJCIUBILIEIOCS a30Ta, a, CIEJOBATENbHO, U KOJIMYECTBO
pacnasiierocs 0eska, 3Hast, yTo 1 T a3ota cogepxutcs B 6,25 r Oenka.

XapaKkTepuCcTHKA AbIXATEeJbHOI0 KO3 PuiueHTa.

OTtHolleHne 0O0beMa BBIACICHHOM IBYOKHUCH yTiepoja K o0beMy MOTJIOIIEHHOIO
KHCJIOPO/Ia Ha3bIBACTCA JIBIXATEbHBIM KO3()PHUIIMEHTOM.

JK = CO2(11)/Oz(m)

JlpixaTenpHblii  KOXDPUIIMEHT XapakTEepU3yeT THII UTATCIBHBIX  BEIIECTB,
MPEUMYIIECTBEHHO OKHUCIIIEMBIX B OpraHM3M€ Ha MOMEHT ero ompenaeieHus. Ero
PaCCUHMTHIBAIOT, HCXOsI M3 (DOPMYJT XUMHUECKUX OKHCIUTEIBHBIX PEAKITHH.

s yeneeodos:

CgH1202+ 6020 - 6CO2t+ 6H0;

JIK = (6 00wemoB CO,)/(6 06bemoB O;) =1

/{ns orcupos:

2C15H48,06+ 145020 - 102CO2+ 98H0;

JIK = (102 oowema CO,)/(145 o6bemon O2) = 0,703

/lns_6enxkos pacyeT MPEJCTABISET OIPEACIICHHYI0 TPYIHOCTb, TaK Kak OEIKU B
OpraHu3M€ OKHCISIOTCS HE MOJHOCThIO. HekoTopoe KonIM4ecTBO a30Ta B COCTaBe
moueBrHbI (NH3),CO,BBIBOAUTCS U3 OpraHU3Ma C MOYOM, TOTOM U (pekanmusmu. [TosTomy
st pacuera JIK mpu  okuciaeHuu Oeflka ClIeyeT 3HaTh KOJUYECTBO Oenka,
MOCTYMUBILIETO € MHUIIEH, U KOJUYECTBO HSKCKPETHUPOBAHHBIX a30TCOAECPKAIIUX
«IITAKOBY». Y CTAHOBJIEHO, YTO ISl OKUCIEHUS YIJIEpOaa U BOJOpOAa MpU KaTaboau3Me
Oenka U oOpazoBanus 77,5 oObema ABYOKHUCH yriiepojia HeoOxomaumo 96,7 oObema
kuciopoaa. CienoBarenbHo, 17151 OEJIKOB:

JK = (77,5 obvema CO,)/(96,7 oobema O,) = 0,80

[Ipu cmenranHoM nuie AbIxaTeabHbIA KodhduimenT cocrasnser 0,8—~0,9.

JbIxaTeJbHbIil KO3(QPUIHEHT Npu MbIIIEYHON padore. [JIaBHBIM HCTOYHUKOM
OHEPTUU MPU WHTEHCUBHOW MBIIIIEYHON paboTe ABISIOTCS yriaeBosl. [loaTomyeo epems
pabomet JIK ipulikaeTcst K eTUHUIIE.

Cpa3zy no oxonuanuu pabomsi JIK MOKeT pe3Ko MOBBICUTHCSA. DTO SBJICHUE OTpaXKaeT
KOMIICHCATOPHBIC TPOIIECCHl, HAMNpaBJICHHbIE Ha yJajJe€HUE M3 OpraHu3Ma H30bITKA
JIBYOKHCH YTJIEPOJia, UCTOUYHUKOM KOTOPOTO SIBJISIFOTCA TaK Ha3bIBa€MbIC HEJIETy4dHe
KHUCJIOTHI.

Yepez nexomopoe epems no 3asepuienuu pabomuvl JJK MOXKET pe3Ko CHU3UTHCA IO
CPaBHEHHUIO C HOPMOM. DTO CBSI3aHO C YMEHBIIICHUEM BBIJICJICHUS JBYOKUCH YTJEpojia
JISTKUMH BCJICJICTBUE KOMIICHCATOPHOM 3aJIepKKH ero OypepHbIMU CHUCTEMaMU KPOBH,
npeaoTBpamiaomuMu cIBur pH B OCHOBHYIO CTOPOHY.

IIpumepHo uepe3 uac ocne 3aBepiieHust padotsl JIK cTaHOBUTCS HOpMAaLHBIM.

Kanopuyecknii 3KBUBajJIeHT Kucjaopoaa. OmnpenesieHHOMY — IbIXaTEeIbHOMY
K02 (PHUIIMEHTY COOTBETCTBYET OINPEACICHHBIN KAIOPUUECKUN IKBUBAJICHT KUCJIOPOJA,
T.e. KOJUYECTBO TeIJa, KOTOpPO€ OCBOOOXKIAETCSs TpPHU TIOJHOM OKHCICHHH Ir
MUTATEJILHOTO BEUIECTBA (/10 KOHEYHBIX MPOIYKTOB) B MPUCYTCTBUU 11 KUCIOpOAa.

Kanmopuueckuii 5KBHBaJICHT KUCIOPOAa MpU OKUcIeHnn O6enkoB paseH 4,8 kkan (20,1
kJ[x), xupos - 4,7 xkkan (19,619 x/[x), yrineBogos - 5,05 kkan (21,2 kJIx).
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[lepBoHauaibHO Ta3000MEH y YEIOBEKa U KUBOTHBIX Oorpeaessiu metoaom Kpora B
CHenuaIbHBIX KaMepax 3akpbiToro tumna (pecnuparopHas kamepa M.H. IllaTtepaukoBa).

B nHacTosiiee BpeMs OJIHbIN ra30BbIi aHAIN3 MPOBOAST OTKPBITHIM PECITUPATOPHBIM
meronoM Jlyrnmaca-XomnjaeliHa. Metoq ocHOBaH Ha cOOpe BBIJIBIXaEMOTO BO31yXa B
CHEUUAJIbHBIM MNpPUEMHHUK (BO3MYyXOHENPOHUIIAEMBIH MEIIOK) C  MOCIETYIOIIUM
ONpPE/ICICHUEM OOIIETr0 €ro KOJIMYECTBAa U COJIEPKAHUS B HEM KUCIIOPOJia U JIBYOKUCH
yriiepoja Ipy MOMOIIH ra30aHaIn3aTOPOB.

3.0npeodenenue ovixamenvHo2o KoIhpuyuenma

JlpixaTenpHbI KO (DHUIHEHT 03HAYaeT OTHOIIEHNE BRIICIICHHOTO YTIIEKUCIIOTO Ta3a K
MOTJIONIEHHOMY Kuciiopoay. C MOMONIBI0 Tra3oaHadn3a ONPEAENSIOT KOJIUYECTBO
BBIJICJICHHOTO YTJIEKUCIIOTO Ta3a U KOJIMYECTBO MOTJIOIMIEHHOTO OPraHu3MOM KHCIOpOa.
Hanpumep Boieneno 3,5 ma CO2 , normomieHo 4,0 M O2 ; apIxaTteabHbIA KOdDPUIMeHT
oyner paseH 3,5 : 4,0 = 0,87. [IpixaTenpHbI KOAPPUIIUSHT U3MEHSIETCS B 3aBUCUMOCTH
OT POJIa OKUCIISIOUIMXCS BEMIECTB, TOATOMY OH XapaKTEpU3yeT KaUeCTBEHHYIO CTOPOHY
obmena. JIK mokaspiBaeT, Kakoil MMEHHO KaJIOPUYECKHM AKBUBAJICHT KHUCIIOPOJa HAI0
B3ATh JUISI pacueTa pacxojia SHEPruM, Tak Kak Kaxaomy JIK COOTBETCTBYEeT CBOM
KJIOpUYECKUI SKBUBaJeHT O2.

4.Memoowl onpedenenus 0CHOBHO20 00MeHa

OcCHOBHBIM OOMEHOM HA3bIBAETCS PACXO]l PHEPTUU, HEOOXOIUMOMN 1JI TOAIePKAHUS
KUBHEJEATECNIbHOCTA OpraHu3Ma M TOCTOSIHHOM — TeMIepaTrypbl B YCIOBHUSIX
dbu3znonornyeckoro nokosi. Ero onpeaessitoT B yCI0BUSX MOJTHOTO MBIIIEYHOTO MOKOS,
HaTonlak u rnpu temmneparype komdopra (18-20 rpagycoB C). OcHOBHOM 0OMEH 3aBUCUT
OT T0Jla, BO3PACTB, MacChl M JUIMHBI Tena. BenuunHa OCHOBHOTO OOMEHa paBHA
npubau3uTenbHo 1 kkan Ha 1 kr Mmacesl Tena B yac win 1500-1700 kkan/cytku. J{omKkHbIN
OCHOBHOI 0OMEH OIpEAeINSIOT Mo popmyiaM U TaOJIUIIaM.

OcHOBHOi 00MeH — MHMHHMMAJbHOE KOJHWYECTBO DHEPTrUH, HEOOXOJMMOE IS
obOecrieueHrss HOPMAJBHOM  JKU3HEAESTEIbHOCTH B YCJIOBHSIX OTHOCHUTEIHLHOTO
(GU3MYECKOT0 W TICUXUYECKOTO IMOKOS. JTa DHEPrus pPacXoayeTcss Ha TMPOIECCHI
KJICTOYHOTO MeTaboiM3Ma, KpOoBOOOpaIlleHHe, JbIXaHWe, BBIJICICHUE, TMOJJIepKaHNC
TeMIepaTyphl Teia, PyHKIIMOHUPOBAHHUE )KM3HEHHO Ba)KHBIX HEPBHBIX IIEHTPOB MO3ra,
MOCTOSTHHYIO CEKPEIUIO YHAOKPUHHBIX JKeJie3.

[Teuens motpedser 27 % sHEpruu OCHOBHOTO 0OMeHa, Mo3T — 19 %, Mprmier — 18
%, mouku — 10 %, cepaie — 7 %, Bce ocTabHBIE OpraHbl U TkKanun — 19 %.

MeToab! onipeieieHlsi 0CHOBHOTO 00MeHaA.

Pacuer ocHOBHOro oOMena o tadaunam. CrieruanbHble TAOJIUIBI JAIOT BO3MOKHOCTD
10 POCTY, BO3pacTy U Macce Tejla ONMPEACNIUTh CPEIHUM YPOBEHb OCHOBHOI'O OOMEHa
yenoBeka. [Ipu comocTaBlieHHH 3THX BEJIUYUH C PE3YyJbTaTaMH, MOJYYCHHBIMU MpPH
UCCIe0OBaHNH paboyero oOMeHa ¢ MOMOIIBI0 MPUOOPOB, MOKHO BBHIYMCIUTH PA3HHUILY,
HKBUBAJICHTHYIO 3aTpaTaM dHEPTUU JIJIsl BHITIOJIHEHUS paOOTHI.

BrrurciieHne OCHOBHOrO oOMEHa 10 T'eMOJHMHAMUYECKUM TokazarenasMm ((hopmyra
Pupa). PacueT 0CHOBaH Ha B3aMMOCBS3M MEXIY apTEPUAIBHBIM JaBJICHUEM, YACTOTOU
nyJibca W TEIUIONPOAYKIMEH opranu3zMa. Popmyiia AaeT BO3MOKHOCTb BBIYUCIUTH
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MPOLIEHT OTKJIOHEHUS BEJIMYUHBI OCHOBHOTO 0OMEHa OT HOPMBI. JIOMyCTUMBIM CUUTAETCS
otkioHenue +10%.

[10=0,75« (UCC + 11 0,74) - 72,

rae [1O — npoueHT otkiioHeHui; YCC — yacToTa cepAeUHbIX COKpAIICHUI

(mynbe); I1J] — mynbcoBoe J1aBJICHUE.

Jns ompeneneHusi COOTBETCTBUS OCHOBHOIO OOMEHAa HOPMATUBHBIM JIAHHBIM IIO
reMOJIMHAMHYECKUM MOKA3aTeIsIM CYIIECTBYIOT ClIEIIUaIbHBIE HOMOTPaAMMBI.

Pacxon sHepruu B COCTOSIHUM MOKOS PA3UYHBIMU TKAHSIMHU OpraHU3Ma HEOJUHAKOB.
Bosiee akTMBHO pacXoIyI0T SHEPTHUIO BHYTPEHHUE OPTaHbl, MEHEE AKTUBHO — MBIIIICUHAS
TKaHb. IHTEeHCUBHOCTb OCHOBHOIO OOMEHa B JKMPOBO TKaHU B 3 pa3a HMXKE, YEM B
OCTaJIbHOM KJIETOYHOM Macce opraHus3Ma. JIronu ¢ HU3KOM Maccou Tena IMPOU3BOIAT
OombIe Teruia Ha 1 Kr Macchl Tela, YeM ¢ BhICOKOHM. Eciin paccuuTaTh SHErOBbIJCICHHE
Ha | M’NOBEPXHOCTM Telma, TO 5Ta pasHHMIA NouTH ucuesaeT. COrnacHo elme
olHOMYynpasuny Pybnepa, OCHOBHOW OOMEH NPUOIU3UTEIBLHO MPOMOPIIMOHATICH
MOBEPXHOCTH TeJa JJI Pa3HbIX BUJOB )KUBOTHBIX U YEJIOBEKA.

OTMmedeHbl ce30HHbIE KOIeOaHusl BEJIMYMHBI OCHOBHOTO OOMEHAa — MOBBIIICHUE €r0
BECHOM U CHWXeHHMe 3uModM. Ha BenuunHy OCHOBHOTO OOMEHAa  BIIUSIOT
IIPEAIIECTBYIONIAs MBIIIIEUHAsI pa00Ta, COCTOSIHHE KeJIe3 BHYTPEHHEHN CEKpEInu.

YcaoBus onpeaeaeHnsi 0CHOBHOIO 00MeHa.

JIroOast pabora — ¢uznuyeckass UM YMCTBEHHAs, a TaKXKe MPUEM MHIIH, KOJIeOaHus
TeMIEpaTypbl OKpYKalolle cpedapl M Jpyrue BHEIIHUE W BHYTPEHHUE (PaKTOPHI,
U3MEHSIOLIME YPOBEHb 0OMEHHBIX MTPOLIECCOB, BIEKYT 3a CO00I1 yBEIMUYEHHE SJHEPTOTPAT.

[To3TOMY OCHOBHOW OOMEH OINPEAENSIOT B CTPOr0 KOHTPOJIUPYEMBIX, HCKYCCTBEHHO
CO3/IaBa€MbIX YCJIOBUSX: YTpOM, HaTomlak (depe3 12—14 4 nocine mociaeaHero mpuemMa
MIUIIH), B TIOJIOKEHUH JIeKa Ha CIIUHE, TIPU TTOJIHOM PacciabIeHUH MBIIII, B COCTOSTHUH
CITOKOMHOTO O0OJPCTBOBAHMS, B YCIOBHIX TemnepaTypHoro komdopta (18—20 °C). 3a 3
CYT JI0 UCCJIEIOBAHUSI U3 PAIlMOHA NCKITIOYAIOT OEIKOBYIO MuIly. BripakaeTcsi OCHOBHOM
00OMEH KOJMYECTBOM dHEprosarpar u3 pacuera | kkam Ha 1 kr maccel Tena B yac |1
KKaJ/(Kr © 4)].

dakTopbl, OmNpeesAONIie BeJIUYUHY OCHOBHOro oomena. OCHOBHOW OOMEH
3aBUCHUT OT BO3pacTa, pocTa, Macchl Tena, Nosia 4enoBeka. Camblii MHTEHCHUBHBIM
OCHOBHOM OOMEH B pacuere Ha 1 Kr Macchl Tejla OTMEUaeTcs y AeTe (Y HOBOPOKIACHHBIX
— 53 KKaJI/KT B CyTKH, Y A€TEH MEpBOro roga *ku3Hu — 42 kkai/kr). CpeiH1e BEJIMUUHbI
OCHOBHOT'O OOMEHA y B3pOCJIbIX 3J0POBbIX MYX4MH cocTaBysitoT 1300—1600 kkan/cyT;
y J)KEHIIUH 3TH Benu4yuHbl Ha 10 % HUke. DTO CBA3aHO C TE€M, YTO y KEHIUH MEHbBIIE
Macca M TOBEPXHOCTh Tela.

OO01mmii pacxos SHEPrUH YEJIOBEKOM 3aBHCHUT OT COCTOSIHUSI OPTaHU3Ma U MBILIIEYHOU
JEATEIIbHOCTH.

Mprmieunasi pabota CONpshKEHA CO 3HAUMTEIBHBIMHM 3aTpaTaMu dHepruu (paboumii
0oOMEH 2HEepruu), ¢ OJHON CTOPOHBI, U YBETUUYEHUEM TEIUIONPOAYKLIHUU — C APYroil. Y
CIIOKOMHO JIEHKAIIEro 4YeNOBEKa TEIUIONPOAYKIUs cocTaBiuseT 35 kxan/(rm?). Ecmu
UCCIIEyeMbIi MPUHUMAET cUsiuee noyioxkenrne,— Ha 42 %; B monoxxeHuu ctos — Ha 70
%, a IpU CIIOKOMHON HETOPOIUIMBOM X0/Ib0€ TEIUIONPOAYKIIHS yBennuuBaeTcs Ha 180 %.
[Tpu mplmeyHsIx Harpy3kax cpenneid maTeHcuBHOCTH KII/[ paGoThl MBI cocTaBisieT
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okoiio 24 %. VI3 Bcero KoiaMuecTBa SHEPIUH, PACXOyeMON pabOTaAIOIIUMK MBIIIAMH,
43 % 3aTpauMBacTCs HA AKTUBAIMIO COKPAILIEHHUS, ¥ BCSI 3Ta SHEPTHSI IEPEXOUT B TEILIO.
Tonbko 57 % u3 o01ero KoJIU4YecTBa YHEPrUu UAET Ha paboyee COKpallleHue.

Pa3HocTh Mexay sHeprosarpaTaMu npu (PU3MUYECKON Harpy3Ke M 3HeprosaTparaMu
OCHOBHOTO OOMEHa COCTaBJseT paldouyio MNpuOaBKy, KOTOpas TeM OoJblle, YeM
WHTEHCHMBHee pabora. Pabouas mpubGaBka — 3TO BCS OCTalbHAs DHEPTHUSA, KOTOPYIO
TpPaTUT OPTAaHU3M B TEUCHHUE CYTOK Ha (DU3UYECKYIO0 1 YMCTBEHHYIO aKTUBHOCTb.

S.IIpunyunul cocmagienus NUULEE020 PAUUOHA

HcxonHbIM MaTepralioM JUisi OOHOBJIEHHUS U CO3JaHUSl KUBOM TKAHH M UCTOYHUKOM
sHeprun  sBisercs numa. [loaromy nuTaHME ~— 4YenoBeKa  JIOJKHO  OBITh
payuoHanrehbiM.OHO JOJDKHO TOYHO COOTBETCTBOBATH MOTPEOHOCTSM OpraHu3Ma B
IUIACTUYECKUX BEIIECTBAX M DSHEPIMM, MUHEPAIbHBIX COJSAX, BUTAMHUHAX W BOJE,
oOecrnieunBaTh HOPMAJIBHYIO JKU3HENEATEIbHOCTh OpraHu3Ma, XOpolllee CaMOUyBCTBHE,
BBICOKYIO pab0TOCIIOCOOHOCTD, BEICOKYIO COMPOTHUBIISIEMOCTh HH(PEKIUAM, PABUIIbHBIN
POCT U pa3BUTHUE IETCKOTO OPTaHU3Ma.

Uro6sl nuTaHue ObUIO PALMOHAIBHBIM IPU COCTABICHUU NUWE8020 payuoHa(T. €.
KOJIMYECTBA M COCTaBa MPOAYKTOB NHUTAHMS, HEOOXOJUMBIX YEJIOBEKY B CYTKH),
HEO0OXOIMMO CIEA0BATHPSY IPUHIIUIIOB.

1. KanopuiiHOCTh MUIIEBOTO pallOHA JOJDKHA IMOKPBIBATH YHEPTETUUECKUE 3aTPaThI
OpraHu3Ma, KOTOpbI€ ONPEEISAIOTCS BUIOM TPYJOBOU 1€ATEIbHOCTH.

2. Y4YuThIBaeTCs KaJOPUUYECKAsI LICHHOCTh MUTATEIbHBIX BEIECTB.

3. Y4eT yCcBOAEMOCTH MU

4. YdeT HOpM NUTaHUS

5. OnTuManbHOE COOTHOIIIEHHUE OETKOB, )KUPOB U yriieBoaoB 1:2:4

6. IIporieHTHOE pacmpenesieHre MUTaTeIbHbIX B-B: 3aBTpak — 30%, o6exq — 40-50%,
yxuH — 10-20%

7. TIuieBoil pavoH JOJIKEH MOJHOCTHIO YIOBJIETBOPAThH MOTPEOHOCTh OpraHu3Ma B
BUTAMUHAX, MUHEPAJIbHBIX COJISIX U BOJE

8. bananc GenKoB ¢ HE3aMEHUMBIMH U 3aMEHUMbBIMH aMUHOKHCIIOTaMHU.

TEMA: IEHTPAJIPHAA HEPBHAA CUCTEMA
1.Memoowt uzyuenus pynxyuit ITHC

K meromam m3ywyenuss ¢pynxuuii [IHC oTHOcsATCsS: mepepe3ka Mo3ra WUid OTHEJIOB
MO3ra; yAaJ€HUE OTHAEJIOB MO3Ta; pa3IpakeHUE OTIAEIOB MO3ra 3JEKTPUYECKUM TOKOM
15RI0 XUMHYECKUMU pa3apaxuTEeISIMU; AIEKTPOHU3NOTIOTHYECKUI METO/I;
MHKPOIJIEKTPOIHBIN METO. perucTpaiuu AKTUBHOCTH KJIETOK;
anekTpodHIedanorpadus;  METOJ  BBI3BAHHBIX  IOTCHIIMAJIOB;,  HMCCJCAOBAHHUC
pedIIeKTOpHON NeATeILHOCTH H JIp.

MeTton perucrpaliiyd BBI3BAaHHBIX IMOTCHIMAIOB B KOpe OOJBIINX MOJYIIAPHMA
T'OJIOBHOTO MO3ra. DTOT  METOH  SIBIISIETCA OJTHOM u3 MOU(DHUKAITHIA
anekTpodHIedanorpapuueckoro meroaa. Bemanuble mnoreHmmansl (BII) — 3To
u3mMeHenne OOI, HacTynawomiee B OTBET Ha KpPaTKOBPEMEHHO JIEUCTBYIOIEE
pa3IpakeHUE FKCTEPO- WM UHTEPOPELENTOPOB. BhI3BaHHBIE MOTEHIMAJIBI BOBHUKAIOT U
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IpU  KPAaTKOBPEMEHHOW  JJEKTPUYECKOM  CTUMYJSIHMA  MO3TOBBIX  CTPYKTYp,
(GYHKIHOHAIBHO CBSI3aHHBIX C TOM 00OJACThIO MO3ra, B KOTOPOH OHU PErHCTPUPYIOTCS.
BII npencrasisitoT coboii otpe3ok 31, 3aniucaHHO B MOMEHT CEHCOPHOM CTUMYJISIIUH,
MO3TOMY OHHM TaKxe 00pa3yloTcsi MOCTCHHANTHYECKUMHU KOJEOAHUSIMU MeMOpaHHOTO
MOTEHIIMAJIa U CHallKaMd MHOTHMX COTEH U ThICAY HEUPOHOB, AKTUBHOCTh KOTOPBIX
OTBOJUTCA JAaHHBIM 3JIeKTpoAoM . C nomoupro BII MOXHO mpocnenuTb B3aUMOCBSI3b U
B3aMMOJICMCTBUE PA3JIMYHBIX OTAEJIOB MO3ra, MPOBECTH AHAINA3 JIOKAJIM3ALUU
IPECTaBUTEIbCTBA CEHCOPHBIX (DYHKINH, CBA3EH MEXKIY CTPYKTYpPaMH MO3Ta, U3Y4UTh
yCIOBHOPE(DICKTOPHYIO IEATEIHHOCTh MO3Ta U JIp.

MUKPO3AEKTPOJIHBIM METOJ PETrUCTPALMU AKTUBHOCTU HEHWPOHOB TOJIOBHOTO U
COMHHOTO MO3ra. DTOT METOJ IMO3BOJSET MOJYyYUTh MH(OpPMALMIO O MEXaHHW3Max U
0COOEHHOCTSIX (OPMUPOBAHUS BO30OYKICHUS U TOPMOKEHHSI OTJIETBHBIX KIETOK MO3ra,
0 XapakTepe OTBETHBIX PEKLMM Ha KAYECTBEHHO Pa3JIMUHBIC PAa3Ipa)K€HUs, IPUHLIHAIIAX
koaupoBanus uHpopmauun B IIHC u np. Hcnmonw3yror 2 cmocoba perucrpanuu
AKTUBHOCTU KJICTOK: BHYTPUKJIICTOYHBIM M BHEKJIECTOYHBIN. /[l BHEKJICTOYHOU
PErUCTpallid MCIIOIB3YIOT CPABHUTEIBHO TOJICTBIE CTEKJIHHBIE M METAJLUINYECKUE
IEKTPOABL. [l BHYTPUKIETOYHON PErUCTpalliy AKTUBHOCTH KJIIETOK MCIIOJIB3YIOT Yalle
BCETO CTEKJISHHBIC MUKPOIIMIIETKH, 3AIIOJIHEHHBIE PACTBOPOM JJIEKTPOJINTA, UMEIOLIUE
nuameTp KoHunka 0,5 — 1,0 MxMm.

CrepeoTakcuyeckud ~ MeToa.B  31eKTpoU3HOJOTHYECKUX  SKCHEPUMEHTAX U
HEUPOXUPYPTUUECKON KIIMHUKE CTEPEOTAKCUUYECKUM METOJ MUCIOJIB3YETCA ISl TOUHOTO
ONpeaeieHUs] TOJIOKEHUI Pa3IMYHbIX T[IYOMHHBIX CTPYKTYp TOJIOBHOTO MoO3ra H
BBEJCHUS B HUX PA3JUYHBIX AJIEKTPOAOB, MUKPOMHCTPYMEHTOB. B cTepeoTakcuueckoM
npubdope GPUKCUpPYETCs roJI0BA )KUBOTHOTO, CBEPIUTCS OTBEPCTHE B YEPETIE U C TOMOIIbIO
MaHUIYJISATOPA BBOASAT 3JEKTPOJbI B CTPYKTYPBI MO3ra Ha COOTBETCTBYIOLIYIO TITyOUHY.
BBeneHHbIe B MO3T 2JIEKTPO/IbI MOTYT OKa3bIBaTh pa3apaXkarolllee WM PErUCTPUPYIOLLEE
JICHUCTBHE.

2.Ananu3 peghrekmopnoii dy2u 6 onvime Ha JAZyuiIKe

PE®JIEKTOPHAA J]YT'A- 310 1yTh, IO KOTOPOMY MPOXOJAT HEPBHBIE UMITYJIbCHI OT
perenTopa 0 UCMOJHUTEILHOTO OpraHa Mpu ocyiiecTBieHuu pediiekca. Pediexkropras
ayra MOXKET OBITh JBYXHEUPOHHAs (MOHOCHHAINTHYEEKAs )
WIUMHO20HEeUpOHHAsA(TIOTUCUHATITHYECKAS ).

st ocymiecTBieHus: peduiekca HeoOXoauMa LEeJIOCTHOCTh Pe(IeKTOPHON AyrH BO
BCEX €€ 3BEHbSIX:

1 - peuenrtopsl, 2 — addepenTHOE HEPBHOE BOJIOKHO, 3 - [IHC, BcTaBOouHBIM HEWpoH, 4
— 3 depeHTHOE HEPBHOE BOJIOKHO, 5 - 3pdexTop (MbIIIIa).

Y CcnuHAIbHOM JATYLIKH, 3aKPEIUIEHHOW B INTATHUBE, CPE3AIOT KOXKY C JOPCAIBHOU
MOBEPXHOCTH Oespa pasmepoM ¢ 10-u xomeeunyro MOHETY (ymanstoT penentopsi). Ha
OOHa)KEHHYIO MBIIIIY HAaKJIaAbIBalOT OymMaxky, cMoueHHy0 0.5% pacTBopom cepHOU
kucaotel. [Ipocnenuts 3a 0TBEeTHOM peakuuenn. Pa3nBuHyTh IByTaByI0 MBILIIY Oespa u
MEpPEroHYaThIii MYCKYJ, OTHpENapupoBaTh CENANUIIHBIA HEPB U TNEpepe3arb €ro.
Onyctute 31y nanky B 0.5% pactBop cepHoil kucioTel. [Ipocienuts 3a OTBETHOM
peakuue. BBecTn cnuily B CIIMHHOMO3TOBOM KaHAl W Pa3pyLIUTh CIWHHOM MO3T
JISTYIIKH, OMyCTUTH JIAMKK B CTakaH ¢ pactBopoM 0.5 % cepHOM KUCTOTH 1 HAOII01aTh
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3a peakuueil. Cnenath OOUIMI BBIBOJ MO OMBITY. 3apUCOBaTh pe(IEKTOPHYIO NYyTy U
0003HAYUTD €€ 3BEHBS.

3.0npeoenenue epemenu peghrexca no Tropky

BPEMA PE®JIEKCA- nepuoj OT MOMEHTAa HAHECEHUS Pa3Ipa)KCHUs 10 Hayaia
OTBETHOM peakiuu. Bpems pedrekca 3aBHCUT OT CHIBl pa3ipaXeHUs W
WHJIMBUAYAJILHBIX OCOOCHHOCTEH OpraHu3ma.

[TycTUTh B X0 METPOHOM C YaCTOTOM yAapoB 60 1 MOrpy3uTh 3aJHIOKO JIAKY B YAILIKY
¢ 0.1% pactBopom cepHOM KuCAOTBl. COCUMTATh YUCIO YAAPOB, MPO3BYYABIIUX OT
MOMEHTA NOrPYKEHHA JIAlKU /10 HACTYIUIEHHs] OTBETHOW peakuuu. Yepe3 3 MUHYTHI
NnOBTOPUTH ONbIT ¢ npumeHenneMm 0.3% u 0.5% pactBopamu cepHoit kuciotsl. [locie
KKJIOTO pa3/ipaXeHus JISATYLIKY MOrpyxarh B 0aHkKy ¢ Bojoil. CrnenaTh BbIBOJ ( 4yeM
CUJIbHEE pa3ipa)keHue, TeM Kopoue Bpemsi pediekca).

4.0nvim Ceuenosa (uenmpaivbHoe mopmorcenue)

[Ipou3BOAAT ACKAIUTALMIO JISTYLIKKA Pa3pe3oM MO3aJM IJ1a3 U MOJBEIINBAKOT €€ Ha
HITaTUBE 3a HWXKHIO 4eltocTh. llocne okoHuUaHUs cHUHANBbHOrO Mmoka (3-5 MuH)
onpeaensaoT Bpems peduiekca mo Tropky. 3aTeM CHHUMAlOT JIATYLIKY CO IITaTHBa,
pa3pe3aroT KOCTU depena, OOHaXaroT MO3T JISTYIIKH, AEJAl0T pa3pe3 Mo/l 3pUTEIbHBIMU
OyrpaMu U CHOBa MOJIBEIIMBAIOT Ha MITaTuBe. KiaayT KpUCTaITMK MOBAPEHHOM COJIM HA
MECTO pas3pes3a U cpasy ke omnpenenstor Bpems peduiekca. Ilpu 3tom Bpemst pediiekca
YIJIMHAETCS . Y IAlIUB COJIb, OOMBIBAIOT 00JIACTH 3pUTEIBHBIX OYTPOB (PU3HOTOTHUECKUM
pacTBOPOM M CHYCTS 5 MHUH. CHOBa ompenenstor BpeMsa pediekca mo Tropky. Kax
paBuiIo BpeMsd pediiekca BO3BpaIlaeTCs K IEPBOHAYAILHOMY.

[Ipy HaHeceHMM pa3apaXeHHsl HAa TPOMEKYTOUHBIM MO3r (3pUTENIbHbIE OYyIphI)
JSITYIIKK HACTYMaeT pe3Koe TOPMOXKEHHE CIHMHHOMO3IOBBIX pediiekcoB, DTOT (axT,
ycta"oBieHHbIH .M.CeueHoBbiM B 1862 1., OB MEPBBIM J0KA3aTEILCTBOM HATMYUS
LEHTPAIBHOIO TOPMOKEHUS.

B ocHoBe 3T0r0 3(pdPekTa neXUT, MO-BUAUMOMY, HUCXOSIIEE TOPMO3SIILEE BIUSIHUE
pPEeTUKYJSIpHON (opmalmu, OCYLIECTBIIEMOE IO MEXaHU3My IPECUHANTHYECKOTO
TOPMOKECHHUSI. MoToHENPOHBI crubarenei JanK1 HE BO30YKIatOTCS
LHEHTPOCTPEMUTENBHBIMA MMITYJIbCAMH OT KOJKHBIX PELENTOPOB, HO OTBEYAIOT Ha
UMITYJIbChI, TOCTYIAIOIINE MO APYTUM 3(DPEPEHTHBIM MyTSIM.

5.Uccneoosanue nponpuoyenmugHulx (CyXoHCUIbHbIX) peghiekcos

Pednekc ¢ cyxoxuivsg ABYTJIaBOM MBIl BbI3BIBAETCS YAAPOM MOJOTOYKA IO
CyXOoXwinio Mblnbl. MccnenoBanue pediekca ¢ CyXOXKWIUS ABYTJIAaBOM MBIIIILIBI
BO3MOYKHO B JIBYX MOJOXEHUSX (puc. 2 u 3). B oTBeT nmpoucxoauT crudaHue pyku B
JOKTEBOM cycTaBe. B ocyuiecTBieHuu 3Toro peduiekca NpuHUMAIOT Y4acTUE BOJOKHA
MBIIIEYHO-KOKHOTO HEpBA, CErMEHTHI Cv—Cuvi CIIMHHOTO MO3ra.
Pedrnekc ¢ cyxoXwins TpexrjiaBol MbIIIIBI BBI3BIBAETCS YAApOM MOJIOTOYKA IO
CYXOXXWIHIO 3TOW MbIIbBL. Pyka wHcciienyeMoro corHyra B JIOKTEBOM CYCTaBe W
NOACP)KUBAETCA PYyKOM wuccienytomero (puc. 4). B oTBeT Ha ynap MOJIOTOYKA
IPOUCXOANT pa3rubaHue B JIOKTEBOM cycTaBe. B ocymiecTBieHnn peduiekca MpUHUMAIOT
ydyacTHE€ BOJIOKHa Jy4yeBOro Hepma, cermeHTsl Cy; — CV) choumHHOro wmosra.
Konennsplil pediiekc BBI3BIBACTCA YIapOM MOJIOTOUYKA MO CYXOXKHIIMIO YEThIPEXTIaBou
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MBIIIIBI Oellpa HIXKE KOJEHHOM yamiedykd. B oTBeT Ha yaap MOJIOTOYKA MPOUCXOIUT
pasrubanue rojeHu. MccienoBaHue KoJeHHOro pediiekca BO3MOXKHO B JBYX
MOJIOKEHUSIX

1) uccnepyeMblil JISKUT HA CIIMHE, UCCIECAYIOMUN MOABOJIUT JIEBYIO PYKY IO KOJICHU
UCCIIEAYEMOTO, HOTM  MpPU  ITOM COTHYTBI o/, TYIBIM YTIIOM;
2) uccienyeMblii CUIUT, OMUPasiCh HOCKaMU O MOJI, HOTU COTHYTHI B KOJIEHHBIX CyCTaBax
TIOJT TYTBIM yTJI0M (pHC. 5). Y nereii 4acTo KOJICHHBIC PEQIICKCHI BBI3BIBAIOTCS C TPYIOM,
B CBA3U C TEM YTO JETH UX TOPMO3AT. B TakuMX cilydasx MPUMEHSIIOTCS CIEIYIOIIUE
metonpl: 1) mMerom Enmpammka — B MOMEHT HMCCIIENOBAaHUS KOJICHHOTO pediiekca
HCCIIEIYEMBIN C CUJIOW TSHET COTHYTHIE U CUEIUICHHBIE MAJIBLBI PYK, IPA 3TOM CUUTAET,
pacckasbiBaeT U T. A.; 2) mMetoa HOBHUHCKOro — HCCleAyeMbld ¢ CHUJION pacTAruBacT

pPE3UHOBOE KOJIBIO; 3) MeToJ MOHTEMEII0 — HCCIASAYEMbIM MPOU3BOJUT CHUJIbHBIN
HaKJIOH TyJIOBHINA BIiepea. B ocymecTBieHnn pediiekca NpUHUMAIOT yU4acTHE BOJOKHA
OeapeHHOTO HEpBa, CErMEHTEI Li— Liv CIIMHHOTO MO3ra.

Pednekc ¢ cyxoxxunust ABYriIaBoi MBIl O€pa BBI3BIBAETCS YAapOM MOJIOTOYKA IO
CYXOKUJIMIO JIBYTJIaBOM MBILIIBI Oe/ipa B MOJ0KEHUH OOJIBHOIO Ha MPOTUBOMOIOKHOM
OoKky. B oTBeT mpoMCXOAWT COKpalleHHWE JBYIJIaBOW MBIIIIBI M CrMOaHUE TOJIECHH.
YpoBeHb peduekTopHOI IyTU Si CIIMHHOTO MO3ra.
AxmioB pediekc BBI3BIBACTCS YAAPOM MOJOTOYKA MO aXUJUIOBY CYXOXKWIHIO. B oTBET
Ha yJIap MOJOTOYKOM IPOHMCXOIUT MOJOIIBEHHOE crubanue ctombl. MccrnemoBanue
axusuioBa pediiekca BO3MOXKHO B JIBYX MOJIOKEHUSX: 1) HCCaeMyeMblil JIEKUT Ha CIIHHE,
UCCIIEYIOINN OTBOUT CTONY KHAPYKH, TIPY 3TOM HOT'a HECKOJIBKO COTHYTa B KOJIEGHHOM
U Ta300€IpeHHOM CyCTaBax; 2) MCCIIEIYyEeMbIi JIEKUT Ha CIUHE, UCCIEeAYIOIU OepeT
HOT'Y OOJIBHOTO 32 CTOMY U Cru0aeT HOTY B Ta300€IPEHHOM U KOJIEHHOM CcycTaBax (puc.
7); 3) uccneayemMblii CTAHOBUTCS Ha CTYJI TaK, YTOOBI 00€ CTOITBI CBOOOIHO CBUCATH (PHC.
6). B ocymecTBienuu pediiekca TpUHUMAIOT y4acTHE BOJIOKHA CENAJIMLIHOIO HEpBa,
CErMEHTHI S| — S CIUHHOTO MO3Ta.
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Puc. 1 — 12. Onpenenenne HOpMaJIbHBIX M TATOJOrMYecKkux peduekcon. Puc. 1.
Bprominbie 1 kpemacTepHble peIIeKChl (CTPEJIKH YKa3bIBAIOT HAMPABIECHUE IITPUXOBOTO
pazapaxkeHus koxu). Puc. 2 u 3. Pediekc ¢ cyxoxwims aByriaBod Mbiiibl. Puc. 4.
Pednekc ¢ cyxoxunusa tpexriaBoit Mblnbl. Puc. 5. Konennslii peduekc. Puc. 6 u 7.
AxumnoB pednekc. Puc. 8. IlsctHo-nyueBoit pediiekc. Puc. 9. Cumnrom babunckoro.
Puc. 10. Cumntom Omnnenreiima. Puc. 11. Cumnrom I'opmona. Puc. 12. Cumnrom

[eddepa.

TEMA: AHAJIU3ATOPBI
1.Hccneoosanue 6030yuiHoll u KOCHHOU RPOGOOUMOCHU 38YKa ( CIYX08blE
npoowvl Beoepa u Punns)

[1yTh BO3AYLIHOM MPOBOAMMOCTH 3BYKa: HAPYKHBIN CIIyXOBOM MIPOXOJT — CpEJIHEE YXO
— BHyTpeHHee yxo (KopTueB opran) — ciiyxoBoii HEPB.

[IyTh KOCTHOH MPOBOJMMOCTH 3BYyKa: KOCTH 4deperna — BHyTpeHHee yxo (Koprtues
opraH) — CIIyXOBOM HEpB.

(a) IIpoda Bebdepa.OmHa 13 mpol 711 CpaBHEHUSI BOCIIPUATHS 3BYyKa 4yepe3 BO3IAYX U
yepenHyo KopoOky. Ilpu maTtojmoruyeckux Impoieccax B CpPEAHEM yXe& 3Bydallui
KaMEPTOH, TOCTABJICHHBIN Ha CEPEMHY TEMEHU, BOCIPUHUMAETCS 3HAUUTENBHO CUIIbHEE
Ha cTopoHe nopaxkenus. [Ipu 3ToMm y mareHTa co3gaéTcs BleUaTIeHUe, YTO UCTOUHUK
3BYyKa PacIojokeH cOOKy, Ha CTOPOHE OOJBLHOIO yXa.

[Ipu mopaxkeHus BHYTPEHHEIO yXa WM CIyXOBOTO HEpBa 3BYK BOCIHPUHUMAETCS
Jy4Ill€ Ha 3J0POBOM CTOPOHE. Y MalMeHTa CO3/1a€TCs BIEYATICHNUE, YTO UICTOYHUK 3BYKa
pacnosiokeH cOOKy, Ha CTOPOHE 3I0pOBOTO yXa.

(0) IIpoda Punne.OnnHa u3 mpo0 A CpaBHEHUST BOCTIPUSITHS 3ByKa 4epe3 BO3AYX U
YyepenHyo KopoOky. Hoxky 3Bydalnero kaMmepToHa CTaBsT Ha COCIIEBHIHBIN OTPOCTOK.
Korma Bocmpusatne 3Byka myTéM KOCTHOW MPOBOJUMOCTH OKAHYMBAETCS, KaMEPTOH
MOJHOCSAT K yXY MallUeHTa U OTMEYAIOT NPOJIOJKEHNE BOCIIPHUATHS 3BYKa TETIEPh yKe 3a
CYET BO3AYLIHOM MPOBOAUMOCTU 3BYKa (nonosxcumensvuviti cumnmom Punne) llpu
MOpaXCHUU 3BYKOIPOBOJSIIETO armmapara (OapabaHHasi TepernoHKa, CpeaHee yXo,
CIIYXOBBIE KOCTOYKH) 3BYK KaMEPTOHAa yXOM 4Yepe3 BO3AyX HE BOCHPHHHUMAECTCS
(ompuyamenvholii cumnmom Punne).
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KoctHas IMPpOBOAUMOCTD 3BYKa BOSILYIIIHEUI IMPOBOAMMOCTD 3BYKaA

2.Ayouomempusn

Ayanomerpuss (CHHOHMM  aKyMETpHUsl) — HCCIEAOBaHUE OCTPOTHI  CIyXa.
HccnenoBanue ciiyxa yamie BCEro MNPOU3BOJIUTCSA IIEMOTHOW, Pa3rOBOPHOM pPEUbIO
(Tabnuiibl cioB Bositueka) u kameptonamu (cM.). [lpu uccienoBanuu ciryxa yxo, KOTOpoe
HE MCCJIEAYIOT, 3aKphIBAIOT MayiblleM WM BaToil. PacctosiHue (B MeTpax), ¢ KOTOPOIo
o0cneayeMblid pa3uyaeT T€ WK MHbIE MPOU3HOCUMBIE BPAuOM CJIOBA, (DUKCUPYETCS KaK
OCTpOTa CllyXa Ha HIENOTHYIO U Pa3TOBOPHYI peyb. BO3MOXKHOCTH uTeHUs ¢ ry0 npu
3TOM UCCJIEOBAHUH JOJDKHA OBITH HCKJIIOYECHA.
Octporta ciryxa Ha 4HCThIE TOHBI HCCIIEyeTCsl KaMmepToHamMu. [IoMuMo 3TOro, KaMepTOHbI
(uacroToit 128 wim 256 konebanHuii B 1 ceK.) MCHONB3YIOT IJISl JOTOJHUTEIBHBIX
VCCIICIOBAaHUM.

Haubonee coBeplIeHHBIM METOIOM SBJISETCS HCCIEIOBAaHUE CllyXa IMpPH IOMOIIU
IIEKTPOAKYCTUYECKOT O anmapara — ayIMoOMETpa.
(a) TonanwHas ayauometpusi. OOclieOBaHUE MPOBOJUTCA C MOMOIIBIO ayJIuOMETpa.
N3yyaercss mopor CiyxoBOTO BOCHPUSTHSL (IOPOT CHBIIIMMOCTH) 3BYKOB Pa3IMYHOU
yacToTel. Jlnanazon yactot cocraiser oT 125 go 8000 ['1, cumy 3Byka MOKHO MEHSATH
ot 0 1o 100 16. OnpenenuB NOPOru CABILKUMOCTH, BHIYEPUMBAIOT &y IMOTPAMMY, KOTOpast
OTPa)KaeT 3aBUCUMOCTb CITYXOBBIX MMOPOrOB OT YaCTOTHI MI0JIaBAEMbIX B yXO TOHOB.
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YacroTta (repu, 'u)

JIns1 BBISIBIICHUA MOTEPU CIyXa CPABHUBAIOT MOJYYEHHYIO ayJuOrpaMMy C HYJIEBBIM
YPOBHEM. 3a HYJIEBOM YpOBEHb MNPUHUMAKOT TOPOTH CIBIIIMMOCTA Yy JIIOJEH C
HOPMAJIBHBIM CITYyXOM.
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(0) KommnblorepHass ayavoMeTpus. OTOT BHUJ MCCIENOBaHUS sBJseTcs Ooiee
00BEKTUBHBIM. B yX0 mammenTa moaaroTcsi 3ByKOBBIE CUTHAIBI pa3InIHON 4acToThl. [Ipu
3TOM C MOMOIIBIO AJIEKTPOJOB KOMIBIOTEPHAsA CUCTEMA PETHCTPUPYET INEKTPUUECKYIO
aKTUBHOCTb MO3ra W Ha OCHOBaHMM MX CTPOUT ayguorpammy. OcCOOEHHOCTh
KOMIIBIOTEPHON METOITMKHA COCTOUT B TOM, UTO BO BpeMsI €€ MPOBEACHUS MAIUEHT JODKEH
HaXOAHUTHCA B COCTOSTHUM cHa. OHA C yCrexoM MpHUMEHSIeTCS Yy JeTei, B TOM YHUCle U
HOBOPOYJICHHBIX.

T T T T T
500 1000 2000 4000 8000
Yacrtota (T'w)

3.0npedenenue ocmpomol Cyxa MemoooM wenomHoul pevu

PeueBoe nccnenoBanue ciyxa — IIETIOTHOW U pa3roBOpHOI peubto. OOcienyemMoro
CTaBST Ha paccTosHUE 6 M OT Bpaua TakUM 00pa3oM, 4TOOBI HUCCIEyeMOe yXO ObLIO
oOpallleHO B €ro CTOPOHY, a MPOTHBOIOJIOKHOE YXO MEAMUIMHCKASI CECTpa 3aKpbIBAeT,
IJIOTHO MPHXKUMAs KO3€EJIOK K OTBEPCTHIO CIIyXOBOTO MPOX0Ja U najbleM, npu 3toM 11
nazer| cierka Tpercsa o I, B pe3ynbraTe yero odpaszyercs LIypllalui 3ByK, KOTOPbIN
3araymaeT yxo.

OO6cnenyeMmomMy OOBSICHSIFOT, YTO OH JOJIKEH TPOMKO MOBTOPSITh YCIBIIIAHHbBIE CI0BA.
Heo0xoanumMo HCKIIOYUTh YTEHHUE C TYO, TO3TOMY 00CIeAyeMbli HE TOJKEH CMOTPETh B
CTOpOHY Bpaua. Bpau, wucnonb3ys BO31yX, OCTaBIIMICS B JIETKUX MOCIE
HE(OPCUPOBAHHOTO BBIJI0XA, IIEMIOTOM MPOU3HOCUT CJIOBA C HU3KMMH 3BYKaMu: HOMED,
HOpa, MHOT'O, MOPE, MOPO3 U JIp., @ 3aTE€M CJIOBA C BBICOKMMH 3BYKAMU: Yallla, yxK, 1 U
T.1. B TOM ciydae, ecnu oOcieyeMblil HE CIBIIINT C PacCTOSHUSA 6 M, Bpay yMEHbILIAET
€ro Ha 1 M U BHOBb UCCIEAYET CIyX. DTy MPOUEAYpPY MOBTOPSIOT 10 TE€X MOp, MMOKa
oOcienyemblil He Oy/ET CNBIIIATh BCE TPOU3HOCHUMBIE CIIOBA.

KonnuecTBeHHOE BBIpaKEHUE PE3YJIBTATOB JAHHOTO HCCIEJ0BAHUSA— MAKCUMAaJIbHOE
paccrosiHue (B MeTpax), ¢ KOTOPOro OOCIIEIyeMbIil CIBIIIUT CJIOBA, MPOU3HECEHHBIE
nienoroM. VccnenoBanrue pa3roBOpHON peUybto MPOBOJST 110 TEM K€ IPABHIIAM.

4.0npeodenenue ocmpomol 3peHus

OctpoTta 3peHus ompeneisieTcsi MUHUMAJIbHBIM YIJIOM 3pEHUs, IPU KOTOPOM [IBE
TOYKM BOCIIPUHUMAIOTCS pasfeibHO. [Ipu 5TOM B HEHTPAIBHON SIMKE KEITOIO IISITHA
CEeTYATKM MEXIy [JBYyMs BO30YKIEHHBIMHU KOJIOOYKAMHU [JOJDKHA OBITh OJHA
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HEeBO30YkI€HHas. Eciu ke BO30YXKITaloTcs JBE COCEAHUE KOJIOOUYKH, TO JBE TOYKHU
BOCIIPMHUMAIOTCS KaK OJIHA.

OCTpPOTE 3PCHHUS
qenmoBeka. Ha 3TOM MpuHIMIIE OCHOBaHA METOJMKA OMPEICICHHS OCTPOTHI 3PCHHSL.
CocTaBiieHbl TaOJIUIIBI, B KOTOPBIX 3JIEMEHTHI OYKB (WM pa3pbhIBBI KoJbla JIaHm0IhTA)
pa3IMyYarOTCs MOJI YIJIOM 3peHUs 1 MUHYTa ¢ ONpenesIEHHOrOo paccTosiHus (Tadnuia
CusneBa-I'onoBuHa).

VisuspaccuntbiBaercss mo ¢gopmyne:V = d / D , rmed — paccrosiHuEe, C KOTOPOTO
NaIMeHT pa3nuvaeT OYKBBI JTAaHHOW CTpOkH, aD — paccTosiHue, ¢ KOTOPOro MalueHT
JOJDKeH WX pa3inyaTh. Tak, JAECATYIO CTPOUKY CBEpXY (WM TPEThIO CTPOUYKY CHHU3Y)
MAIUEHT JIOJDKEH pas3ivdarh ¢ pacctosHus 5 M. Eciom oH e€ pasmmuaer ¢ 5 M, TO
erovisuspaBeH 1,0:V =5/5 = 1. Mo)XHO OJIb30BaThCS YIPOLICHHBIM TPABUIOM: €CIIH
NanUeHT BUAUT 9 cTpouek cBepxy, erovisuspaseH 0,9; eciu BUAUT 8 CTPOUYEK CBEPXY —
visus= 0,8 u T.11.

5.0npeoenenue nona 3penusn

[Tonem 3peHust Ha3bIBAETCS BCE MPOCTPAHCTBO, BUANMOE TJIa30M MPH
¢dbukcupoBanHoM B3ope. [lose 3penus aBigercs GyHKIuen nepudepun CeT4aTKU.
HapymieHust nposiBISIOTCSA B BUJE CY>KEHUS MOJIS1 3pEHUS WM BbINAJAEHUS OTIACIbHBIX
€ro y4acTKOB (Fr€MHAHOTICHSI, CKOTOMA).

HccnenoBanre npoBOAST € MOMOIIIbIO iepuMeTpa. OCHOBY nMpubopa COCTaBIsET Ayra
B [NOJIOBUHY OKPY>KHOCTH, KOTOPYIO MOKHO BpallaTh BOKPYT TOpU30HTaIBHOM ocu. Ha
YTy HAHECEHBI JieJieHusl B Tpaaycax. [lo BHyTpeHHeH MOBEPXHOCTH AYTH OT
nepudepun K HEHTPY NepeMeniaoT METKY (OeTyro WK [IBETHYIO) 10 TEX MOp, TOKa OHA
HE OKXKETCS B MOJI€ 3PEHUS UCIBITYEMOTO (IIPU 3TOM B3IJISII HCHBITYEMOTO
HETOJBMKHO YCTPEMIIEH B LEHTP Ayru). OTMEUAOT IPaHUILy MOJIS 3pEHUS, KaXKIbIN pa3
noBopauuBas 1yry Ha 15%*. [[ns aToro nMeercs nepuMeTpudecKuid OJIaHK JJis IEBOTO U
MIPaBoro riasa.

TEMA: BBICIITAA HEPBHAA AEATEJIBHOCTD
1.Memoowt usyuenusn pynkuyuii Kopol 20;106H020 M032a

K Metonam m3ydeHust pyHKIHMM KOPbI MO3ra OTHOCATCS: YJaJe€HHUE BCEM KOpPhI MO3ra
WM OTACJIBHBIX €€ YYacTKOB, pa3ApakeHUE KOPbI AJICKTPUYECKUM TOKOM WIH
XUMHUYECKUMHU pa3ApAKUTEIISIMH, AIEKTPODU3NOTOTHYECKUI METO/I,
MUKPODJICKTPOJHBIA METOJI PErucTpalid aKTUBHOCTH HEHUPOHOB KOPBI MO3ra,
aneKTpodHIedaorpadus, METOT pErucTpallii BbI3BAHHBIX MTOTEHIIMAJIOB B KOPE MO3Ta,
KIIMHUYECKUM METOJl (HaOIo/ieHne B KJIMHUKE 3a O00JIbHBIMU ¢ nopaxeHusmu [[HC),
METOJI YCJIOBHBIX pe(IeKCcoB U Ip.
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2.9nekmpoinyeghanozpagusn

DTO 3aMKuCh PUTMHUYECKON AJIEKTPUUECKON aKTUBHOCTH CTPYKTYpP TOJIOBHOTO MO3ra,
T.€. KojebaHui moTeHIManoB Mo3ra. Peructparnusa 931 y denoBeka OCyIIECTBISETCS
IPU HAJIOKEHUH DJIEKTPOJOB Ha KOXKY T'OJIOBBI Uepe3 CIEeHUATBbHYIO0 TOKOMPOBOISILYIO
NacTy Wi cal(eTKy, CMOYEHHYIO PACTBOPOM XJiopuja HaTpusl. PaznudaroT 4 0oCHOBHBIX
putma Ha kpuBoi O0I':a (anbda), B (0eta), O (TeTa), A (neabra). Ajibpa-puTM UMEET
4acToTy OT 8 710 13 B CeK., perTUCTPUPYETCS B COCTOSHUM JIekKA WA CUMS C 3aKPBITHIMU
IJIa3aMy B YCIIOBHUSX YMCTBEHHOTO W (PU3WYECKOTO MOKOs. bera-puTM mMeeT 4acToThI
Boimie 13 (B cpenneM 70 B cek), perucTpUpyeTcs B OOJPCTBYIOLIEM COCTOSHUU, TPU
yMCTBEHHOU pabote.TeTa-puTM HUMEET 4acToTy OT 4 0 7 B CEK., pETUCTPUPYETCS MPH
HErNIyOOKOM  HapKo3e, HerayOOKOM HapKo3e, TMpu OOJIEBBIX  pa3ApaKEHUSX,
oTpulaTenbHbIX 3Molusx. Jeabra-purm umeer uacrtoty ot 0,5 mo 3 B cek.,
PErUCTpUpPYETCs BO BpeMsl IIIyOOKOTo CHA, IITyOOKOT0 HapKo3a.

3.Memoouka 6bipabomku 000poHUMENIbHO20 YCTI06H020 pedhieKca y uenoexa

6OPOHE
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4.Memoowl onpedenenus cuibl, ypaeHo8eUIeHHOCMU U NOOBUNCHOCIU

npoyeccos 8030yxHcoeHuUs u MOPMONCEHUA 8 KOpe 00 1bUuUX ROJIyuapuil
O cune BO30OYAMTENBHOTO MPOLECCa MOXKHO CYAMTh MO CIHOCOOHOCTH KOPKOBBIX
KJIETOK TPOTUBOCTOSITH 3alpe/ieIbHOMY TOPMOKEHUIO TMpU JAEUCTBUU CHIIBHOTO
pazapaxuressi. Eciin npu IEHCTBUM YPE3MEPHO CUIIBHOTO pa3Ipa)KUTENsl KOPKOBBIE
KJIETKU HE BIAJAIOT B 3alpeieIbHOE TOPMOXKEHUE U BHIPa0aTHIBAIOT YCIOBHBIN pediiekc
— 3HAYUT CWja BO30YIUTENBHOIO MpOLEcca AOCTaTOYHO BenuKa. Eciau ke KOpKOBbIE
KJIETKU JIETKO BMAJal0T B 3allpelieIbHOE TOPMOXKEHHE — CHJIA MpoLecca BO30YKICHHUS
HeOonpmas. Cuila TOPMO3HOTO TIpOIEcca OMPEAENseTCs MO CKOPOCTH BBIPAOOTKU
YCIIOBHOT'O TOPMOKEHHSI. ECll yCII0BHOE TOPMOKEHHE BbIpadaThIBA€TCs OBICTPO U YETKO
— CcWJla TOPMO3HOTO Ipoliecca Belruka U HaoO0opoT. Ecnu mpoieccsl Bpo30yk aeHUS U

TOPMOXKEHUSI OJIMHAKOBO XOPOIIO BBIPAXEHbI — 3HAYUT OHHM YypaBHOBEWIEHbl. U
HAIpPOTUB, €CIM OJIUH IMpollecc (HampuMep, BO30YXKIEHHE) pe3KO MpeodianaeT Haj
JPYTUM TIpoliecCOM (TOPMOXKEHHE) — 3HAYUT TMpollecChl HeypaBHOBeleHbl. O

HOJIBUYKHOCTU HEPBHBIX IPOLECCOB CYAAT MO CHOCOOHOCTH KOPKOBBIX KJIETOK JIETKO
MEHATh OJHO COCTOSIHME (Hampumep, BO30YXAEHHME) Ha Jpyroe (TOPMOXKEHUE) U
Hao0opoT. Toraa roBopsT 0 MOABMKHOCTH HEPBHBIX IpoleccoB. Ecnu ke KOpKOBbIE
KJIETKH JIOJITO HE MOTYT MEHSITh CUTHAJIbHOE 3HAYEHUE Pa3JIpaXXUTENEeH — TOTr1a TOBOPST
00 MHEPTHOCTH MPOLIECCOB.
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