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BBenenue

[IpakTruecku Bce HAIIM 3HAHUS B 00JACTH (PU3HOJIOTUHU YelIOBEeKa 0a3upyroTCs
Ha pe3yjibTaTax JabopaTOpPHBIX HSKCIEPUMEHTOB, Onarogaps KOTOpPbIM OblLia
noJiyueHa uHGopMalus, U3J0KeHHas B yYeOHUKAX U JEKIUSIX. DKCIEPUMEHTATbHBIN
MOAXO0J HCHOJB3YeTCA Uil pa3pelieHUs] MHOTMX OCTAloOIIUXCsl 3arajjok B padore
OpraHu3Ma, U TOJBKO SKCHEPUMEHT JA€T BO3MOYKHOCTH MOHATH (PU3UOJIOTHIO Kak
Hayky. Kpome Toro, ¢pu3znonorus coctaBisieT TEOPETHUECKYI0 OCHOBY MEIUIIMHBI, €€
(dyHIaMeHT, W, CIEI0BATENbHO, (PU3NOJIOTUYECKUN HKCIIEPUMEHT paccMaTpUBACTCS
KaK BaXKHBIM JTal HAy4YHBIX KIMHUYECKUX HccaeaoBaHuil. (O4yeBHIHO, YTO
7a00paTOpHBIl MPAKTUKYM JOJKEH OBITh HEOTHEMIJIEMOM YacThi0 OOy4YeHHS
CTYJEHTOB OCHOBaM (DU3HOJIOTUH YEJIOBEKA U HKUBOTHBIX.

Oowue yenu npakmuxkyma:

o POJEMOHCTPUPOBATh, KaK (PU3HOJOTMYECKHE MPOUECChl, H3y4yaeMble B
TEOPETUYECKOM KYypCE, pEaJbHO MPOTEKAIOT B )KUBOM OPraHU3ME;
o JaTh O0Ilee NpPEeICTaBIEHUE O HEKOTOPBhIX (PU3HOJOTMYECKUX METOJax |

npuoopax, HCIOIb3YEMBIX [UIsl HAOMIOAEHHUS (U3HOJOTUYECKUX SIBIICHUUA U
M3MEPEHNS UX MTAPAMETPOB;

o U3YYUTh MEXaHU3MBbI, KOHTpOJHpytoume, Gu3noJoruyeckue (QyHKIUU
OpraHu3Ma.

ITHKA GU3MOJIOTHIECKOT0 IKCIIEPUMEHTA

OO0s3aTenbHBIM ~ YCTIOBUEM TIPOBENCHMS (PU3UOJIOTHYECKUX OIKCIEPUMEHTOB
SBJISIETCS] COOJIIOJIEHUE TIPaBUJI TYMaHHOTO oOparieHus ¢ XUBOTHbIMU. B 1984 rony
OBl yTBEpkKACHBI MeEXIyHApOIHbIE PEKOMEHIAIMU 0 TPOBEACHUIO MEIUKO-
OMOJIOTUYECKUX HUCCIIEIOBAHUM C WCIIOH30BAHUEM XUBOTHBIX. B 3TOM nOKyMeHTe
EBponeickoro copera 1o Hay4yHbIM MCCIIENOBAaHUSIM U KOHCYJIbTATUBHOTO KOMUTETA
BO3 1o MeIWIMHCKMM Hay4HBIM MCCIEIOBAHUAM YKa3bIBAIOTCS Ba)KHEUIINE
MIPUHIIUIBI TOCTAHOBKU MEIMKO-OMOJIOrMYECKOr0 SKCIIEPUMEHTA.

B Poccun mopsiiok MCTOb30BaHUS KUBOTHBIX B DKCIEPUMEHTE ONpEeseTCs
PAIOM JIOKYMEHTOB, YTBEPKIEHHBIX PYKOBOIUTEISIMU BCEX BEIOMCTB, B KOTOPBIX
MOTYT MPOBOJUTHCS TaKOIro poja uccienoBanus. OCHOBHBIM JIOKYMEHTOM SIBJISIFOTCS
«IIpaBuna mpoBeaeHus pabOT C UCTHOJIB30BAHUEM IKCIIEPUMEHTATBHBIX KUBOTHBIX).
B 3TOM nOKyMeHTE OroBOPEHO, YTO HCCIEAOBATEIb MMEET MNPaBO HCIOJIb30BaTh
’KUBOTHBIX B OJKCIEPUMEHTE, OJHAKO NPU OSTOM JIOJDKEH HEYKOCHUTEIHHO
COOJTFOAATHCS PSIIT TTOJIOKCHHM :

e [IpoBoaUTH SKCIEPUMEHT C HCIOJIB30BAHUEM >KUBOTHBIX MOXKHO TOJIBKO B
roCyJ1IapCTBEHHBIX YUPEKICHUSIX, UMEIOITUX COOTBETCTBYIOIIYIO
AKCIIEPUMEHTAIIbHYIO 0a3y.

e [locraHoBKka Takoro poaa »SKCIEPUMEHTOB [JOMYCKAETCS TOJBKO B TEX
YUpPEXKACHUSAX, T/I€ €CTh OOOpYAOBaHHBIM BHUBApHil, YKOMIUIEKTOBAHHBIM MITATOM
COTPYIHHUKOB, OOCTY>KABAIOIINX KUBOTHBIX.
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e [IpoBOIUTH SKCIIEPUMEHTHI C KUBOTHBIMU JOJIKHBI JIMIA, UMEIOIIHME BBICIIEE
oOpa3oBaHM€ 0 OMOJOTUYECKUM, MEAULIMHCKUM, BETEPUHAPHBIM U 300TEXHUUECKUM
CHELMAIBHOCTSIM;

e Monenp BKCOepUMEHTa JOJDKHA OTBEYaTh TPEOOBAHUSM T'yMaHHOIO
oOpaiieHusi C S>KMBOTHBIMH M B CIy4yae TMPOBEACHUA JIOOBIX OOJIE3HEHHBIX
MaHUITYJISIUI, HEO0X0JMMO MPUMEHEHHE HApKO3a.

e BrimonHenune TpeOOBaHMII T'yMaHHOrO OOpAIIEHHUsS C YKUBOTHBIMHU JIOJKHO
OBITH OTMEUEHO MPU U3JI0KEHUHU METOJIUKU U PE3YJIbTATOB SKCIIEPUMEHTA B HAYUHBIX
nyOIMKAIUAX WM COCTaBICHUN OTYETOB.

e J[1s SKCIEPUMEHTOB ClIeyeT OTOMpaTh 3J0POBBIX >KUBOTHBIX HAJJIEIKAIIETO
BHJIa, OTPAHUYMBASICh TEM MHUHUMAJIbHBIM UX KOJMYECTBOM, KOTOPOE TpedyeTcs s
MOJIyYEHUS] HAYYHO JOCTOBEPHBIX PE3YyJIbTATOB.

e (CrneayomuM MO MOPSAKY M CTENEHU BaXKHOCTH IYHKTOM PEKOMEHIALMMA
CTaBUTCA TpeOOBaHHWE HTUYHOIO OTHOUIEHUS K JKUBOTHBIM. MccienmoBarensm wu
IpYroMy IIEpCOHAy BCErJa HaMJIEKUT OTHOCHTBCS K JKMBOTHBIM KakK K
YyBCTBUTEIBHBIM K Pa3JIMYHOIO POJA BO3JECUCTBUAM CYIIECTBAM U CUUTATh CBOUM
ATUYECKHUM JIOJTOM OOpPAIAThCS C KUBOTHBIMHU M HCIOJIb30BAaTh UX TaKUM 00pa3oM,
YTOOBI CBECTH K MUHUMYMY NPUYHHIEMbIE UM HEYA00CTBa U OOJIb.

TexHnka 0e30IMaCHOCTH HA MPAKTHYECKUX 3AHATHAX CTY/ICHTOB

[Iporpamma 00y4YeHUST CTYACHTOB TO Kypcy «DU3MONOTUS IKUBOTHBIX)»
MpeayCMaTpUBaeT BBIMOJHEHUE WMH TPAKTHYCCKUX pabOT ©  OBJIAJICHHUC
OTIpENCTICHHBIMA TPAKTUYCCKUMHU HAaBBIKAMHA Pa0OTBl €  KOJIOIIC-PEIKYIITUMHU
WHCTPYMEHTAMH, AIEKTPONPUOOpaMH, KOMITBIOTEPHOU TEXHUKOMH,
HCCJICIOBATEILCKUM  000pyI0BaHUEM, J1abOpaTOPHON TIOCYIAOH, XUMHUYECKUMHU
peaKTUBaMU, SKCIIEPUMEHTAIbHBIMU )KUBOTHBIMHU M OMOJIOTHYECKUMU KUIKOCTSIMHU.

[IpoBenenue npakTuueckux paboT O6€30MacHO, €CIM COOIIOIAIOTCS CIETYIOIINE
YCIIOBUS:

®  BBITNIOJHSIOTCS TPAaBHIIa TEXHUKHA 0€301TaCHOCTH;

e COOIOMAIOTCS MUCIIUIIINHA, TUIIIMHA, TTOPSIOK U YUCTOTA Ha pabOYnX MECTax;

® BCE CTYJICHTHI UMEIOT Pab0OUyI0 OJIeXkK Y (XaJaThl U MIATIOYKH);

e Kaxnas paboTa HauyWHAETCA C TMOAPOOHOTO VSICHEHUS METOJUKHA €€
BBITIOJIHEHUS U TIOJTYYCHUS pa3peIieHUs MPEno aBaTeis;

® JHCIOJIB3YIOTCS TOJIBKO HCIIPaBHBIE 3JICKTPOOOOPYJOBAaHHE M TPUOOPHI M
COOJTIOIAtOTCS MPaBHJIA UX DKCIUTyaTalluH;

® UMeEeTCs JMeXYypHBbIM (M3 YuCiIa CTYICHTOB TPYIIIbI), KOTOPBIM CIEAUT 3a
COCTOSIHUEM Y4YeOHBIX JabopaTopuil, TPU HEOOXOAMMOCTH TPOBETPUBACT
MTOMEIICHHE, BHIKIIFOYAET BOY U JICKTPUIECTBO.

bonee nmonpoOHyto mHpOpMaINUIO O TEXHUKE OE30MACHOCTH MOXHO HAWTH B
COOTBETCTBYIOIUX HHCTPYKIUAX. [l mpodunakTikn MHPUIIUPOBAHUS CTYICHT
JIOJKEH COOJI0ATh CIIEMYIONTNE TTpaBuia.

e [Ipu pabGoTe ¢ KPOBBIO WU JAPYTUMHU OMOIIOTHUECKUMU >KHIKOCTSIMH, a TAKKe
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IpPU HCIOJIB30BAHUU IS BBITIOJIHEHUS Pa0OT KOJIOLIE-PEXKYIINX HHCTPYMEHTOB
BCerja cieayeT MOMHUTh 00 yrpo3e uHduuupoBanus BUY, BupycHbIM remnatutom,
CU(DUITUCOM U IPYTUMU UHPEKIUAMHU, TEPEAAIOUTUIMUCS YePe3 KPOBb.

e CryzaeHTsl ¢ TpaBMaMu (paHaMH) Ha pyKax, HKCCYJaTUBHBIM IMOPAKEHUEM
KOXH, MOKHYIIIUMHU JIEPMATUTaMH OTCTPAHSIOTCS Ha BpeMsl 3a00JIeBaHMs OT KOHTAKTa
C KPOBBIO, & TAKXKE C KOJIOMIE-PEXYIIMMHA HHCTPYMEHTaMH.

o [lpu MaHMMyNSAUMSIX, TPEAYCMAaTPUBAIOIIMX KOHTAKT C KPOBBIO, TKAHSIMH U
OMOJIOTHYECKUMHU KUAKOCTIAMHU, 0053aT€IHHO UCIIOJIB30BATh IEPUATKU.

o [locne 3aBepuieHus pabOThI pyKHU cieayeT BBIMBITb. He pexomenmyercs
JBAXIbl MCIIOJIB30BATh Ty K€ Mapy MepyaToK, TaK KaK 3TO MOXKET MPHUBECTH K UX
nedeKTy, UTO CHIKAET UX 3HaYeHHue Kak A3 PeKTUBHOTO Oaphepa.

e Jlpu BO3MOXHOM pa3OpBI3STUBAHWU KPOBU WJIM JAPYTUX OHOJIOTHYECKHUX
KHUIKOCTEH CJenyeT HCIOJIb30BaTh XHPYPrHUECKHE MAacKH, OYKH WM 3alldTHBIC
SKpaHbI.

e Becp MeaMIMHCKMIA MHCTpyMEHTapuil (a Takke mnocyna, Oeibe, ammaparbl U
Op.), 3arps3HEHHBIH  KPOBbIO, OMOJOTMYECKHMMM  KHUJAKOCTAMH, a  TaKxke
COTIPUKACABLIMIICS CO CIM3UCTBIMU OOOJIOYKaMH, Cpa3zy IOcie HCIOJb30BaHUs
HOJUIKUT  JAE3MHPEKIMH B  COOTBETCTBMM C MpHUKa3aMu MuHuHCTEpCTBA
3/paBOOXpPAHEHUS] U COIMAIbHOrO pa3Butusa Poccuiickoit ®dexepanuu U JpyruMu
HOpPMAaTUBHBIMU JJOKYMEHTaMH.

e [Ipumensemble Ui TOpoBeneHHUS pabOT Marepuansl (Bara, OWHTHI)
00e33apaXUBaIOT COTIIACHO ITUM XK€ MPUKa3aM C MOCIEAYIONMEH YTUIH3aIeH.

Meponpuamus npu paneHuax, KOHMAKMAX ¢ KPOGbio U OpPyUMu OU0I102UYeCKUMU
mMamepuanamu

Ecnu KOHTaKT ¢ KpOBBIO UK JPYTUMU KUJIKOCTSIMHU MPOU3OIIEIN ¢ HAPYIICHUEM
IIEJIOCTHOCTH KOXHBIX TMOKPOBOB (YKOJ, TOpe3), MOCTPaJaBIIUN JOJKEH CHeNaTh
clenyolee:

® CHSTH NEPYATKH pabOUCH MOBEPXHOCTHIO BHYTPb;

® BBIIABUTH KPOBH U3 PAHbIL

® BBIMBITH PYKH IIOJ] MPOTOYHOM BOJOM C MBIJIOM, a 3aTeM o00paboTaTh
MOBPEXICHHOE MECTO OAHUM U3 Ae3uH(extanToB (70% crupTt, 5 % HacTolika fona);

® HAJIOXUTh HA PaHy IUIACTHIPh, HAJICTh HAMTAJTLYHUK;

® TIpH HEOOXOIUMOCTH MPOJIOKUTH padOTY - HAIETh HOBBIE TICPUYATKH.

B cnydae 3arps3HEHHS KOKHM KPOBBIO WM JIPYTOM OWOJIOTHYECKOHN JKHIKOCTHIO
0e3 MoBpeXKICHUS] HEOOXOAUMO:
e o0Opaborate koxy omuuMm u3 aesuHdpexrantoB (70% coupt, 3% pacTtBOp
XJIOpaMHHA);
® TIPOMBITH MECTO 3arps3HEHUS MPOTOYHOM BOJOW C MBLUIOM W TIOBTOPHO
o0Opabotatk 70% cnupTom.

HpI/I IHonaJgannuu OMOJIOTNTYECKOT0 MaTcpualia Ha CJIM3UCTLIC 000JI0YKH:
6



® TI0JIOCTH pTa - mponoyiockats 70% cnuptom;

® TI0JIOCTH HOca - 3akanaTh 30% pacTBop anpOynmaa;

e T[yla3a - TMPOMBITH BOJIOM (YHUCTBIMM pykamu), 3akamnatb 30% pacTtBOp
anpOynmna. g oO6paboTku HOca M Tia3 MOXHO wucnonb3oBath 0,05% pactBop
NepMaHraHaTa KaJus.

[Tpu monamanny 6momaTeprasa Ha XauaT, OACKIY:

® MPOJC3UHPHUIMPOBATH MEPIATKH;

® ONEXKAY CHATh W 3aMOYHTHh B JE3MH(HUITUpPYIOMEM pacTBope (kpome 6 %
MEPEKUCH BOJOPO/a, HEUTPATHHOTO THUITOXJIOPHIA KaJbIHSI, KOTOPHIC pa3pyIIaroT
TKaHM) WK TOMECTUTH B TIAKET ISl aBTOKJIABUPOBAHMS;

® KOXY PYK U JAPYIHMX Y4acTKOB Teja IOJ| 3arpsi3HEHHOU OACKION MpOTEPETh
70% criupTom, 3aTeM MPOMBITH BOJION C MBLJIOM M IIOBTOPHO MPOTEPETH CIIUPTOM;

® 3arps3HEHHYIO O0YBb JBYKPATHO MPOTEPETh BETOIIBI0, CMOUYEHHOMN B pacTBOpE
OJIHOTO U3 JIE3UH(PUITUPYIOIIUX CPEIICTB.

Anmeuka 013 IKCMPEHHOU MEOUUUHCKOU ROMOUU:

HanaJbYHUKY (WM TIEPYATKH) U3 pacuera 1-2 Ha KaXKJ0To CTYAEHTa B CMEHY;
JIEUKOIUIACTBIPD - | KaTyIlIKa, HOKHULBI - | MT.;
IepMaHraHat Kajnus B HaBeckax 1o 0,05 r - 3 HaBecku;
€MKOCTb JIJIS pa3Be/ICHUSI IEpMaHTraHaTa KaJlisl C MapKUPOBKOM 1 ;
cupt 3tusoBbid 70% - 50 mur;
TroOuk-kanenapHuna 30% pactopa ansOymuaa - 1 -2 mr.;
5% nacTotika oga u 3% pacTBOp NEPEKUCH BOJOPOJIA;

® [IepyYaTKU PE3UHOBBIE - 3 Maphl, OUYKH - 3 MWT., (ApTYKH MIACTUKOBBIC - 2 IIT.,
Macku 4-CJIOMHbBIC - 3 IIIT.;

®  MENIOK TUIACTUKOBBIN OOJIBIIION /1Jisi cOOpa 3arpsi3HEHHON OJIekKIbI - | 1IT.;

® HaABECKH JE3MH(PUITUPYIOIIUX CPeACTB: xjJopaMuH 1o 30 r; 3 HaBecku (Kaxmaas
XPaHUTCS OTACIBHO);

® EMKOCTb JUIs pa3BeACHUS Ae3UHPUIMPYIOMMUX CPEACTB - 1 mIT.

[Tocne o3HaKOMIIEHUS € ITPABWJIAMM U MOJIyY€HUSI HHCTPYKTaXa
0 TEXHUKE OE30MacHOCTU CTYACHT pacnuchiBaeTcss B <«OKypHaie KOHTPOJIbHBIX
JIUCTOB UHCTPYKTAXKa CTYJIEHTOB 10 TEXHUKE O€30MacCHOCTI.



OdopmiieHue 0TYETOB 0 MPAKTUYECKUM padoTam

Hakonienue 3Hanuii B 11000# 001aCTH MTPOUCXOIUT IMTyTEM aKTHBHOTO OOILIEHUS
YYEHBIX, KOTOPO€ COCTOUT B MYOJIMKAaLUHU PE3yJbTaTOB 3KCIEPUMEHTOB B HAYUYHBIX
’KypHajaxX ¥ BBICTYIUICHUSAX Ha KOH(PEpeHIMsIX, Che3nax u cuMmiosnyMmax. [losTomy B
3a/1ayy MPaKTUKyMa BXOJUT HE TOJIBKO 3HAKOMCTBO C OCHOBAaMH IKCIIEPUMEHTAIbHOM
paboThl, HO ¥ O0y4YEHHUE CTYJEHTOB MpPAaBHJIAM H3JIOKEHHUS PE3yJIbTaTOB HAYYHOM
paboThl B BHJIE€ IHUCHMEHHBIX OTYETOB (IIPOTOKOJIOB) M YCTHBIX COOOIICHHIA.
[TucbMeHHBIA OTUET MpeaiaraeTcsi CTPOUTH MO TEM K€ MpaBujIaM, KOTOPbIe 0OBIYHO
NPEABABISIOT K MyOJMKAIMU YKCIIEPUMEHTAIBHBIX MAaT€PUAIOB HAYYHBIEC >KYpHAJIbI.
OTyeT MO MNPAKTUYECKUM 3aHATHUSIM BKIIOYA€T OCHOBHBIE pa3/ielibl, KOTOPBIE
NPUCYTCTBYIOT B Hay4yHOU cTathe - «BBemenme», «Metoauka», «Pe3ynbTaThl
paboTe, «O0Ccyx)aeHue», « BeiBoasn u «Jlutepatypay.

Beeoenue. B neM copepxxutcsa HEOOIbIIOE KOJUYECTBO 0a30BO MH(MOpMauu
o wu3ydyaemMou mpoOieme, W QOpMYyIHPYIOTCA Leau 3KcnepumeHta. Jlaercs
ONpENEICHUE OCHOBHBIX MCCIEIYEMbIX (PU3UOIOTHYECKUX SIBICHUA W TOHATHH,
MOKHO OIUCATh 0KHUJIAEMbIE PE3yJIbTaThl SKCIepuMeHTOB. Heo0X01MMO OMHUTH O
MPaBUJIBHOM LIUTHUPOBAHUU B 3TOM YAaCTH OTYETa BCEX MCIOJIH30BAaHHBIX HCTOYHUKOB
uHpopmanuu. Brawuaitme 6 my uacmev omuema MmMoOJIbKO Hy UHpOpmayuio,
Komopasa umeem omHouwieHue K OaHHou padome!

Memoost (memoouka). Cioga BXOAUT KpaTKoe ONKMCaHUE OOBEKTa
UCCJICIOBAHUS, MAaTE€pUaJIoB, MPUOOPOB, 000PYIOBaHUS, BEIIECTB W PEAKTHUBOB, a
TaK)K€ METOAUYECKUX TOJIXOJ0B, MCIIOJNB3YEMBIX B J3KclepuMeHTe. OmnucaHue
METOJIOB JIOJDKHO OBITh JOCTATOYHO JETAbHBIM, YTOOBI APYTHE HCCIEIOBATEIH
MOIJIM TI0 HEMY IOBTOPUTH OJKCHEpUMEHT. Bmecte ¢ Tem, cieayer uzberarb
M3JIMIIHEN JeTalM3aliy, a Jy4Ylle COCIAaThbCs Ha OPUTHMHAJIBHBINA JIMTEpaTypHBIM
MCTOYHHK, TJ€ METOJUYECKHUE MPHUEMBI paccMOTpeHbl noapooHo. Eciau Bel BHecnu
Kakue-To MoAu(UKalMM B TPOBEJIECHUE OKCIIEPUMEHTa, 3TO HEOOXOAUMO
00s13aTeNIbHO OTpa3uTh B onucanuu. He 3adyovme ykazamo 003bl u KOHYEeHMpayuu
npuUMeHAEeMbIX NPEnapamaos.

Pe3ynomamuot pabomepl. ITOT pasliel MOXKET ObITh O0GOPMIIEH OTACIBHO WJIU
BMECTE CO CIEIYIOUIUM pa3aenoM «O0Cy)aeHue pe3yabTaToBY.

[Tomy4yeHHBIE B SKCHEPUMEHTE PE3yJIbTaThl MOTYT OBITh MPE/ICTABICHBI B BUJIC
OpPUTHHAIBHBIX  3amuceid  Ha  JIEHTE  caMommucila,  Kapauorpada — wiw
anekTposHiedanorpada. Heobxomumo yka3zaTh CKOPOCTb JBWKCHHUS JICHTHI,
napamMeTpbl HAHOCUMBIX Pa3JIpaXeHU C TOYHOUM (uKcalreil MOMeHTa HaHECEHUs U
MpEKpaIlleHUsT JEUCTBUSL CcTHUMYyJa (B TOAMUCAX K WUIIOCTPAlUsSIM JaroTCs
COOTBETCTBYIOIIME TOsicHeHUs1). Ecnum peructpauuss MpoOU3BOJIMIIACH C 3SKpaHa
octuiorpada, 1o mkajge MaHOMETpa U T.1., TO pe3yJIbTaThl HIKCIIEPUMEHTA yI00HEe
NpelCTaBUTh B BHJE TaOmuubl. B Tabnuily BHOCSTCS MOJYy4YEHHBIE  3HAYEHUS
UCCJIeIyEMBIX MapaMEeTPOB U €IUHUILIBI X U3MEPEHUS.

Ecnu BO3MOXKHO, TO UIsl BBISIBIIEHUSI OCHOBHBIX 3aKOHOMEPHOCTEH HM3ydaeMbIX
SABJICHUM TIO TIOJyYEHHBIM JaHHBIM CTposAT rpaduku. OHU JOJDKHBI  OBIThH
aKKypaTHbIMU M MOHATHBIMU. He Hajo cTpouTh Kaxablil rpaduk Ha aucte ¢popmara
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A4, HO ¥ yMEHBIIAaTh €ro 10 pa3MEPOB MOYTOBOIM MapKu HE CTOUT. [ paduKu TOIKHBI
UMETh 3aroJIoBOK (MOAMKCH), 0003HAUEHHUS IMapaMETPOB IO OCSIM C €IWHULIAMU
U3MEpPEHUS, HOMEP U Pa3bsICHEHUSI IPUMEHSEMbIX B HEM 0003HaueHUM (JiereHaa); B
HUX BHOCAT BCE IKCIIEPUMEHTAIBHBIE TOUKU U PACCUMTAHHBIE TAPAMETPHI.

Oobcyscoenue pesynomamog. ITO CaMbli  BaXHBIM  pa3fen  OTYETA,
BBISIBIISIIOIINNA TJIyOMHY TMOHUMAaHUS HM3y4aeMoil MmpoOJieMbl U YMEHHUE MPUMEHUTH
TEOPETUYECKHE 3HAHUA TMPU OOBSICHEHUM PE3yJbTaTOB, MOJYYEHHBIX B pPEaIbHOM
skcriepuMente. OOcynute Bamm pe3ynapTaThl ¢ TOYKHA 3pPEHHUS COBPEMEHHBIX
npeacTaBiieHnil Hayku. [lombiTaiiTech MpeACTaBUTh MEXAHU3MBI, JIEKAIUE B OCHOBE
HaOmogaemMbix sBiieHWA. OOBSICHHUTE, Kakoe 3Ha4YeHHe OOHApY>KEHHBIH CIOCO0
PETYISAIMN UMEeT B paboTe MesIoro opranusMa. B cimydae pacxoxaeHus OTydeHHbBIX
pEe3yJbTaTOB C TEOPETHUYECKH OXKUIJAEMBIMHU, MOMPOOYHTE BBHIIBUTH BO3MOKHBIC
MPUYUHBI ATUX PacXOoKJIeHUM. BbICKaszbiBas MpEANoNioKeHUs, He 3a0biBaliTe 00
OTpaHUYCHUSIX, KOTOPhIE UMEIOT JTI00asi METOIMKA U TEXHUKA U3MEPEHUH.

Bv1600bt. B HUX KpaTKoO, IO IMyHKTaM MEPEYUCISIOTCS OCHOBHBIE PE3YyJIbTAThI U
3aKOHOMEPHOCTH, OOHapy»eHHble B skcnepuMmeHTe. Hanpumep: «Ilpu yBennuenun
aMIUTUTYJbl CTUMyNa OT ... MB 10 ... HaOmromaeTcsi Bo3pacTaHHUe AMILIUTYIbI
MBIIIEYHOr0 OTBeTa. [lanpHellliee YCUIIEHHE CTUMYJia HE MPUBOAUT K U3MEHEHUIO
MbIIIeYHOTO OTBeTay. (He Hamo emie pa3 OOBSICHATH MEXaHU3MBI HAOIIOJIaEMBIX
SBJICHUM — OHM YK€ U3JI03KEHBI B pazzese «O0cyx aeHue. )

Jumepamypa. B kxoHne paboThl B an(aBUTHOM TOPSAKE JIODKHBI OBIThH
MIEPEUYUCIICHbl BCE JIUTEpPATypHbIE HCTOYHUKHU, KOTOpble BBl HCIOJIB30BAIN MpU
0hOpMIICHUHU OTYETA U Ha KOTOPhIE CCHUIAINCH B TEOPETUUECKOM BBEJICHUH.

Takum 00pa3oM, SICHO, YTO JIA0OPATOPHBIA OTYET (MPOTOKOI) JIOHKEH OBIThH
KpPaTKUM M OOBEKTHUBHBIM. KIIIOUEBBIM MOMEHTOM SIBJISIETCSI 3aKOHYEHHOCTb H
JIOTUYHOCTh H3JIOKEHHOTO. BIyMUuBBIA MOAXOJ K OOBSICHEHUIO PACXOXKICHUHN
UTOTOB JKCIIEPUMEHTA C TEOPUEH Tropas3fo MpaBUIbHEE MOIBITOK UX HE 3aMETHUTH!
Oto npuyuut Bac, kak Oynymmx uccieaoBarenieid, K akKypaTHOCTH M KpUTHYHOCTH B
OIIEHKE MOJy4aeMbIX PE3YyJIbTaTOB.

NHcTpyMeHTHI ISl IPenapupoBaHusi

Jlnst BeIMONTHEHUsT pabOT, MPUBEIACHHBIX B MPAKTHKyME, MOXKHO OOOWTHCH
CIICAYIONIMM HAaOOPOM MHCTPYMEHTOB (puc. 1):

Hosxauiie 6osbime ¢ mpsMbIMA KOHITAMH, OJMH U3 KOTOPBIX ocTphii (1).

Hoxuauipl  Manenbkuie  (T7a3HbIE) s TOHKOTO — IpemapupoBaHU,
HEOOXOJMMBbIC TIPH BBIMOJTHEHUH OOJBIIUHCTBA PA0OT MO (PU3MOJOTHH HEPBHOU
CUCTEMBI B (PU3HOIOTHH KPOBOOOpaieHus (2).

[MunneTsl: anatoMudeckuit (6), riasHoii (5).

[penapoBaybHas uria (4).



Puc. 1. UncTpymMeHTHI 1715 mpenapupoBaHus (MOSICHEHHSI B TEKCTE)

bynaBku (rmaBHBIM 00pa3oM, Ui MPUKPEIUICHUS JIATYIIKU K TiacTuHke). Ux
JIOJKHO OBITh HE MEHEE YEThIPEX, U JIyUIlle HE PAcChINaTh UX B KOPOOOUKE, a JaBaTh
3aKPEIUICHHBIMU B OyMa)KHOU MOJIOKKE (§).

Ckaneriens (3) BblIaeTcsl TOJIBKO JUISi HEKOTOPBIX pPaboT, Hampumep it
BCKPBITHS TJ1a3a, JJIs ONEPALMH K OTIBITY «CEYEHOBCKOTO TOPMOKECHUS.

Hox 1151 3a4uCTKU KOHTAKTOB, JIEKTPOIOB, POBOJIOB U JP.

Jlurarypa wim Hutku (9) (anga ynoOCTBa HaMaThIBAIOTCd HA PE3UHOBYIO
TpyOOUKY).

IanpBannyeckuii muuuer (7) IluHIET HM3rOTOBIIEH M3 XHUPYPTHYECKOTO
NUHIIeTa ¢ Hanalikamu u3 riactud CU u ZNn Ha OpaHImax.

PaznuuHbple  3aXKMMbl W KaHIONM  (BBLOAIOTCST TPU  BBINOJIHEHUU
COOTBETCTBYIOIIUX PAOOT M B IOCTOSIHHBIN HAOOP MHCTPYMEHTOB HE BKITFOUAIOTCS).

Cnoco0b1 00e31BHKMBAHUS JIATYIIKH

B mpoBenmennn mpakThKymMa 10 (DU3MOIOTHH HEOOXOAMMO 00€3IBUXUTH
JATYIIKY JUOO TyTeM pa3pylieHUs TOJOBHOTO M CIUHHOTO MO3Ta, JUOO MyTeM
HapKOTU3alMK. Pa3pyrieHne ToJIOBHOTO W CHOUHHOTO MO3ra JIATYIIKH MOKHO
MIPOBOJIUTH CJIEAYIOIIUMHU CTIOCOOAMH:

Pa3pymieHue rojioBHOro M CHUHHOrO Mo3ra (puc.2). Bo3pmute JArymky B
JIEBYI0 PYKy CIIMHOW BBEpPX, TaK 4YTOOBI OOJIBIION mMaJyiel] Jiekal Ha €€ CIHHE.
VYkazaTeabHBIA Tajel] MOJOKUTE Ha BEPXHIOI YEIOCTh JIATYIIKH W HAKJIOHHTE €¢
roJIOBy BHHU3. B TakoM TIOJOXKCHHMM XOPOIIO BHUAHO MECTO PACIIOJIOKCHHUS
3aTBIJIOYHON AMKH. Yepes IMKY MEXIy 3aThIJIOYHON KOCTHIO BBEAUTE UTJTY B MOJIOCTh
gyepera ¥ pa3pylnibTe TOJOBHOW MO3T. 3aTeM IMOBEPHUTE WUTJY B MPOTHBOIOJIOKHOM
HaIPaBJICHUM TMO3BOHOYHUKOM W BBEAWTE B CIMHHOMO3TOBOM KaHAJ, pa3pymias
CIIUHHOM MO3T HECKOJBKUMHU ToBopoTamMu uribl. OOmiee pacciaOieHHe MBIIIIT
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JSATYIIKH U OTCYTCTBUE Y Hee pe(IeKTOPHBIX PEeaKIUi CBUACTEIBCTBYIOT O TOJTHOM
pa3pylLIeHUH TOJIOBHOTO M CIIMHHOTO Mo3sra. Ilpu atom crnocobOe 00e3nBUKMBaHUS
JATYIIKU TEPSAETCS OYEHb Majlo KPOBHU.

Puc. 2. Cxema pa3spymieHus roJioBHOTO U CIIMHHOTO MO3ra

Jexanuranusi ¢ MOCJACAYOIUM pa3pylieHHeM CIIMHHOro Mo3ra. Bo3pmure
JATYHIKY B JIEBYIO PYKy, a IpaBOW BBEAUTE KaK MOXKHO IIyO)Ke HMIKHEE JIE3BHE
HOKHHUII B pOT IIOJT 33JHIOI0 YaCTh BEPXHEHN YEIIFOCTH 32 IJ1a3a. bBICTPBIM JBHKEHUEM
OTPEXKbTE BEPXHIOK UYEIIOCTh HA YPOBHE 3a/JIHETO KOHIA OapabaHHBIX MEPEHOHOK
(HIDKHIOIO YeINIIOCTh COXpaHuTe). B oTBepcTHE CIMHHOMO3IOBOTO KaHajla BBEAUTE
MPENapoBAIbHYIO UTIIY U pa3pylIbTE CHUHHON MO3T.

Ilpumenenue Hapko3a (3¢upa, cnupra, yperana). Hapko3z B yueOHOM
MIPAKTUKyME HCIIOJb3yeTCs penko. s HapkoTtnsanuu asarymku npumensercs 10%-
HBI pacTBOp ciiupTa win 2%-Hblil pacTBOp 3dupa. JIArymky omyckaroT B pacTBOp Ha
10-15mun. Paccnabnenne MycKyaaTypsl U OTCYTCTBUE JBHTaTEIbHON aKTUBHOCTH —
XOpOILHE MMOKA3aTeNN JOCTATOYHOTO IEUCTBHS HAPKO3a.

Durkcauud JArymKu

B nemom psae paboT UCHoNb3yeTes CIIMHAIBHBIN TTpenapar JATYIIKH - JIATYIIKA,
y KOTOpPOM pa3pylI€H TrOJOBHOM M COXpPaHEH CIMHHOW Mo3r. Ilpu nmpenapupoBaHun
COOTBETCTBYIOIIMX HEPBOB W MBIII M MPOBEACHUN HCCIEAOBAHUN CIMHAIBHYIO
JATYIIKY HEO0OXOJMMO 3aKpelnuTh Ha TUIACTHHKE HEMOJABIKHO. Jlydiie Bcero
¢dbukcupoBath ee Ha MPOOKOBOH (Win nmapaduHOBOM) macTuHke pazmepoM 20X10 cwm.

Oukcupys IATYIIKY Ha IUIACTUHKE, BAXKHO XOPOIIO HATSHYTh €€ KOHEYHOCTH,
9TOOBl OHM OBUIM HEMOJBIKHBIMA M HE MEIIad 3alliCh OTBETHBIX PEAKIIHM.
bynaBku He0OXOAMMO BKaJbIBATh B HAIPaBICHUH, TMPOTHUBOIOJIOXKHOM IBUKEHUIO
KOHEYHOCTH: WHaye JIANKKW CKOJB3AT 1o OyrnaBke, U (pukcanus He oOecreunBaeTcs.
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I'naBa 1. ®u3n0J10TUS CEPACIYHOCOCYTUCTON CHCTEMBbI

Konmponsnsie éonpocot no meme 3auamuii.
1. Qusuonocuueckue ceoucmea U ocobeHHocmu  cepoeyrou  muviuysvl. (OcobeHHocmu
8030YJiCOeHUsL U pACnpocmpanenus e2o no Mmuokapoy. OcobeHHocmu cokpawjenus cepoya.
Coomnowenue 8030y0uMoCmu u COKPAMUMOCMU, SJIEKMPOMEXAHULECKOe CONPIANCEHUE CePOeUHOl
MBIUUYDL.

2. Asmomamus cepoya. Ipaouenm aemomamuu (onoim Cmannuyca). CospemeHnHble
npeocmasnenus 0 cyocmpame u npupooe agmomamuu.

3. Inexmpokapouoepapus (OKT). Hunonvnas meopus ecenesza IKI. Borokno muoxapoa kax
OUnob.

4, Omeeoenuss OKI'. Aumanuz IKI' uenosexa 6 mopme (ghopma u eenuvuna 3yoyos IKI,
ONIUMENIbHOCMb UHMEPBANI08, INeKMPU4ecKas ocb cepoya). 3HaueHue 21eKmpoxkapouozpaguu 0
KAUHUKU.

o. Luxn pabomwr cepoya u ezco @aszvli. Dazosvil ananuz cepoeynoeo yukia. Kiananmwii
annapam cepoya u e2o 3HayeHue.

6. Haecnemamenvnasn ¢ynxkyua cepoya. Hszmenenue odvema u 0agieHusi Kposu 8 NOJOCHIAX
cepoya 8 pasmwie (hazvl cepoeyHo2o YuKia.

1. Touwt cepoya u ux npoucxosxcoenue. Ponoxkapouocpapus.

8. Cocyoucmas cucmema. OcHogHble 3aKOHbL 2eMOOUHAMUKU.

9. Hasnenue 6 apmepuanvhom pycie. Dynxkyuu kpogoobpawenus. Kposoobpawenue kak

KOMNOHEHM pA3TUYHbLX ¢yHKI4MOHaJZbelx cucmem. 360]1)‘01/;1/[}1 Kp06006paM4€Hl/l}l.

Jlumepamypa:
1. Qusuonoeus wenogexa / 1100 peo. B.M. Ilokpoeckozo, I'.®. Kopomwvro. 1998. - C. 326-344,
347-349.
2. Qusuonoeus yenosexa / Iloo peo. B.M. Cmupnosa. 2001. - C. 271-288, 331-333 (014 neo.
gaxyremema), 335-337 (015 neu. paxyromema).
3. Komnenouym no uopmanvHou @uszuonocuu 0 cmyoeHmos MeouKo-ncuxoioSUiecKo2o
Gaxynemema: Yuebnoe nocooue / B.B. 3unuyx, O.A. banoamyn, IO.M. Emenvanuuk. Iloo peo.
3unyyka B.B. — I'poono: I'pI’ MY, 2004. (cm. coomeemcmsyowuii pazoern,).
4. Ocnogul puzuonoeuu wenosexa / I[1oo peo. b.U. Trauenxo. CI16. 1994. T. 1. - C. 246 - 262.
S. Kopobros A.B., Yecnokosea C.A. Amnac no nopmanvhou ¢usuonocuu / Iloo peo. H.A.
Aeaoxcauana. M., 1987. — C. 38-45, 52-57.
6. Qusuonoeus yenosexa / I1oo peo. I' 1. Kocuykozo. 1985. - C. 239-257.
7. Quszuonoeus niooa u demeui / Iloo peo. B.J[. [nebosckozo. 1988. - C. 27-31, 33-40, 41-50.
(Ons neo. ¢paxynromema)
8. Jlexyuu no meme 3anamusl.
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Ilpakmuueckasa paboma Nel

Pezucmpayun cokpawenuii cepoya aa2ymKu

[lenb paGoTel: OBnaneTb TEXHUKOW Kapauorpaguu u HU3Y4YUTh (Passl
NESTEIbHOCTH CEepalla.

JleATenbHOCTh Cepilla cilaraercsi U3 TPeX B3aMMOCBS3aHHBIX (Da3: CUCTOJIBI
npecepIuii, CUCTOJIBI JKEIYA0UYKOB U 00IIel may3sbl.

[Ipn 75 coxpameHusax cepana B MHUHYTY JJIMTEIBHOCTh CUCTOJIBI IIPEACEpanid
yesnoBeka cocTaBigeT okojo 0,1 cexyHabl, CHCTONBI kelya0ukoB — 0,3 CeKyHIbI,
o6eit may3sl — 0,4 ceKyHbl, BCEro cepaedHoro 1ukia — 0,8 CeKyH/IbI.

Jnst  paGoTbl  HEOOXOAMMBI:  JOIIeYKa i (QUKCAMH  JIATYIIEK,
npenapoBajbHbBIi  HAOOp, PBHIYAXKOK OHIEIbMaHa, YHHUBEPCAJbHBIA IITATHUB,
KuMorpa@, 3JIEKTPOMETPOHOM C JJIEKTPOMAarHUTHBIM OTMETYMKOM BpPEMEHH,
pacTBOop Punrepa s X010 JHOKPOBHBIX, BaTa, JIATYIIKA.

Jlarymky (QUKCHUpPYIOT OpIOIIKOM KBEpXy, MpHUKaIblBas €€ Jalmku K
penapoBaJibHON IUIACTHHKE (M3 MEHOIUIacTa, MPOOKU WM JepeBa CO BCTaBJICHHOM
[0 yrijam JOLIeYKu MpoOkoif) OymaBkamu. [locie 3TOro mpucTynarT K BCKPBITUIO
PYJIHOU MOJOCTH.

Puc. 3. Cxema npenapupoBaHus IPYIHOH MOJTOCTH JIATYIIKA

Jenarot Hagpe3 koxu Ha 0,5¢M KayaanbHee KOHIA TPYJIUHBI, ITOCJIE YEro Koxa
paccekaercss MO HAMpaBJICHUIO K IUIEYEBBIM cycTaBaMm (puc. 3). 3axBaTbIBarOT
ITPYAVMHY THUHIETOM, OTTSATMBAIOT €€ KBEpXYy M JENaloT HaJpe3 MBI y €€
KayJaldbHOro KOHIa. PaccexaroT MBIl 110 HANpPaBJICHHUIO K IJICYEBBIM CYCTaBaM
(puc. 3). OOpa30BaBIIMICA KOCTHO-MBIIICUHBIH JIOCKYT, OCTOPOXKHO ITOJHHMAs,
OTHENSIOT OT TOJJISKAIIUX TKaHEH M OTceKkaroT y ocHoBaHusa (puc. 3, 4). B
oOpa3oBaBlIlelicsl paHe BUAHO MmyJbcupymwomiee cepaue. C MOMOLIBIO TIa3HOTO
AHATOMHMYECKOr0 MUHIETAa U MAJeHbKUX HOXKHHI] BCKPBIBAIOT MEpUKapa U OepyT Ha
JUTaTypy Y3[€4Ky cepiauna (TOHKUHA TSK, (DUKCHPYIOIMIMHA 3aHIOI0 TOBEPXHOCTD
ceplla K MOJJIeXalluM TKaHsAM). J[JI1 3TOro MMHUET NOABOIAT IOJ JKEIyI0YeK U
MPUIIOTHUMAIOT UM CEpPJLE.
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[TuHIIETOM 3aXBaTHIBAIOT JIUTATypy W MPOTATHBAIOT €€ TOJ y3AeuKy. UTOOBI
nocJieHsis He 000pBaiach, €e CIENYET MepeBsi3aTh Kak BO3MOXKHO OJMXKE K CepILy.
[lepecekaroT y3/1€uKy U, IPUIOJHUMAS 32 HEE CEp/Ile, 3aXBaThIBAIOT €r0 BEPXYIIKY
ceppunom. [Ipucoenunstor cepPuH ¢ MOMOIIBIO HUTKH K PHIYAKKY ODHreiIbMaHa
(puc. 4) tak, yTOOBI MOJTYYUTh MAKCUMAIBHBIN pa3Max pblYakKa, U MPUCTYMAIOT K
3anucu paboThI cepla.

Puc. 4. Cxema ycTaHOBKH ceppHHA Ha CEp/IE JIATYIIKA

CoOuparoT yCTaHOBKY IO CXEME, NPEJCTaBICHHON Ha PHUC. O, YCTaHABIMBAIOT
pPBIYaKOK OHIeJIbMaHa B TOPU3OHTAIIBHOM IIOJIOKEHWH, OMYCKas WX IOJHUMAs
JOIIEYKY C JISTYIIKOM.

Puc.5. Cxema ycTaHOBKM AJIsl peTUCTpAIMM MEXaHOTPaMMBbI cepAlla JIATYIIKH

ITprKMMAKOT MTUCYMKHU PhlYaXKKa DHTelbMaHa K OyMare, BKJIIOYArOT KumMorpad,
IIPOBOIAT 3aIIMCh COKpaIlleHuit cepaa (puc.6)
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Puc. 6. 3anuce cepaeuHbIX COKpalleHUH cepla JArymKu
1- cucrona mpexacepamii; 2 — CHCTOJIa XeIyJ04yka, 3 — IMEpHUoJ pacciabieHus
MYCKYJIATyphl )eiayaouka; 4 — oOuias Auacronia cepaua

B mpouecce paboThl HEOOXOOUMO OpoIIaTh CepAale pacTBopoMm Punrepa,
YTOOBI IPETOXPAHUTD €TI0 OT BBHICHIXAHHS.

Pexomennanuu k odopmieHuto pabotel: 1. Hapucyiite cxemy ombita. 2.
Breipexxbre n BKIeHTe B TeTpaap Kapauorpammy. 3. Ha kapaumorpamme OTMETBTE
(da3bl cepaeuHbIX cokpaimieHuid. 4. [lomcunTaiiTe MPOAOIKUTENBHOCTh CEPAECUHOTO
[UKJIa U KaXKIO0U ero ¢a3bl B OTACIBHOCTH.

Ilpakmuueckan paboma No2
H3yuenue cmenenu agmomamuu pa3iuiHplx 0moenos cepoua aa2ymKu.
Juzamypor Cmannuyca

[lenab paGoThi: MU3yunTh CTENEHb aBTOMATUHU PA3JIMYHBIX OTIEIOB Cepla.

Cepneunast MbIa o0JaJaeT CHOCOOHOCTBHIO COKpamaThcsi 0€3 BHEITHUX
BO3JICUCTBUIM I10JI BJIMSHUEM HMITYJbCOB, BO3HMKAIOIIMX B HEMl. DTO CBONCTBO
Ha3bIBaeTCs aBToMartuen. biaromapsi 3ToMy CBOMCTBY cepAlE, OTACICHHOE OT Tela,
COXpaHsSIeT CIOCOOHOCTh COKpamiaThbes. ABTOMaTHs cepAlia OOYCIOBIMBAETCS
PUTMHYECKUMH BO30Y>KJICHUSIMU, BOZHUKAIOIIUMHU B aTUMMYECKON MBIIICYHON TKaHU
cep/iia, Ha3pIBAEMOM MTPOBOJIAIIEH CUCTEMOM, IO KOTOPOM ATH BO3OYKIEHHUS paclpo-
CTPAHSIOTCA OT OJHOTO ydacTKa cepaua K Apyromy. B mpoBondiieit cucreme
cep/la JIATYIIKYA pa3jindaroT HECKOIBKO OTAENOB, 00JIaal0IMX Pa3HON CTETEHBIO

aBTOMAaTHuM:

1) yzen Pemaka, pacroyio)K€HHBIH MEX1y BEHO3HBIM CHHYCOM M NpPEACEpIUsSMHU, KOTOPBIN
o0anaer HauOOJbIIEH CTENEHbIO ABTOMATUH U SIBJISIETCS BOJUTENEM pUTMa cepaua (puc. 7);

2) y3en buanepa, pacmoyiOKEHHBIH B MEXIPEACEpAHONW TMEeperopojke Ha TpaHHIE C
KEITyA0oYKaMH, OT KOTOPOT0 UAYT B CTEHKY Kely10uka BojokHa [lypkuHnbe;

3) y3abl [lorens, pacoOjOKEHHBIE HM)KE MNPEABIAYLIEr0 y3Jla Ha OTXOISAIIMX OT HETro
HEPBHBIX CTBOJIMKAX; UX POJIb B aBTOMATUHU CEPALIA OKOHYATEIBHO HE U3yYCHA.
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Puc. 7. AnaTomuueckas cxema cep/ua JArymKku
A - Buj ¢ OpromHo# cTopoHsl; b - Bua cOoky; B - Bua co crimHbI
1 - neBas ;myra aopthl; 2 - paBasi Ayra aopThl; 3 - JIEBOE Mpejacepane; 4 - mpaBoe mpeacepaue; 5 -
JYKOBHIIA aOPTHI; 6 - JKemynodek; 7 - mpaBasi MepedHss Ioyiasg BeHa; 8 - JieBas MepeqHss mosast
BeHa; 9 - Beno3HbIi cunyc; 10 - 3aamss monast Bena; 11 - yzen Pemaxka; 12 - yzen bugnepa

UroObl ompeAenuTs poib KaXIOTO Y3Jla MPOBOASIIEH CUCTEMBI U HUX
(YHKIIMOHAJIbHBIE CBA3M, MPUOETAIOT K HAJIOKEHUIO JIUTATyp, OTACISAIONIMX OTEIbI
cepAla Apyr OT JIpyra, U MO pe3yjbTaTaM ONBITa CYIAT O POJIM PACHOJIOKEHHBIX B
ATUX OTAENAX y3J0B.

Jns paGoTel HEOOXOIMMBI: MpEnapoBaIbHBIA HAa0Op, JUTaTypHBIM KPIOYOK,
HUTKH, CEKYHJIOMED, pacTBOp PHHIrepa A X0JI0JHOKPOBHBIX, BAaTa, JATYIIKA.

Xoa pabotel: O0E3ABMKUBAIOT JIATYIIKY M MPUKAIBIBAIOT OPIOIIKOM BBEPX K
npenapoBajgbHOM focke. OOHaxkaroT cepaie (padora Ne 1). IToacuuThIBaIOT 4YKCIIO
COKpallleHHI cepila, 3aTeM MOABOJAT HUTKY IMOJ BEHO3HBIM CHHYC W Ha TpaHuULE
MEXy CHHYCOM M MPEJCEPAUSIMH JIeTAI0T EePEBs3KY (puc. 8).

Puc. 8. BeixiiroueHNE OTIEIBHBIX Y3JI0B IPOBOJSAIIEH CHCTEMBI C TOMOIIBIO JINTATyp
CranHnyca
a - TIOJBEJIEHUE JUTaTyphl JJId MEpPEeBA3KH BEHO3HOIO CHHYcCa; O - BEHO3HBIM CHHYC OT/AENeH
JUTAaTypOd OT NpEeACEpAMil; INOABEIECHA BTOpas JUrarypa s OTIEICHHS Npeacepauid OT
KEJIYyIOUYKOB; 6 - IPEICEPAUS OT KEIYTOYKOB OTACIICHBI; 2 - OTCEUCHUE BEPXYILKHU CepALa

PuTMm cokpalieHuii BEHO3HOTO CHHycCa NpU 3TOM OOBIYHO HE H3MEHSAETCS, a
npencepans U >KemyI04eK OCTaHAaBIMBAIOTCS WM HAYMHAIOT COKpalaThcs B Oosee
peakom putMme. [1o1CUNTHIBAIOT YUCIIO COKPAILIEHNH BEHO3HOI'O CUHYCA U OTMEYAIOT
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COCTOSIHME TIPEICEPAHO-KEITYJOUKOBOIO OTHaeNa cepaua. Ecim mociie HalnoKeHHs
NEPBOM JIMTaTypbl COKPAILICHUS MPEACEPAUN U KEITyAOUYKOB HE BOCCTAHABIMBAIOTCS
CaMOCTOSITENIbHO, TO HAKJIAJbIBAIOT BTOPYIO JIMTATypy, KOTopas OyleT paslpaxarhb
y3en buanepa v BBI30BET €ro aBTOMAaTHUYECKYIO NESTEIbHOCTh. BTOpyro murartypy
HAKJIJhIBAIOT HA aTPUOBEHTPHUKYJSIpHOM Ooposzae (puc. 8). Temeps cokpaiatbes
OyJeT TOJBKO JKENyJ04YEeK WJIM TOJIbKO MpeAcepIue B 3aBUCUMOCTU OT TOTO, Kak
JIerJia JJUratypa 1mno oTHOUIEHUIO K y3iy bunnepa (Huxke y3ma unu Beliie ero). Eciu
ABTOMATHSI MPEACEPAMA M JKEIYJ04YKa TOCJIE HAJOXKEHHUS IIEPBOM JIMTaTyphl
BOCCTAHOBUJIACh CAMOCTOSITENIBHO, TO BTOPYIO JIMTAaTypy HAKJIaJbIBAIOT HE IO aT-
PHOBEHTPHUKYIIAPHOM OOpO37e, a HECKOJIBKO BBIIIE, YTO OO0Jiee HATJISATHO MOKaXET
BEAYIIYIO POJb ATPUOBEHTPUKYJAPHOrO Yy3ia. Takke MNOACUUTHIBAIOT YHUCIO
COKpallleHHI padOoTaIIMNX OTIEJIOB CepAla. 3aTeM HAKJIAJbIBAIOT TPETHIO JUTATYPY
Ha HIDKHIOIO TPETh JKEIYJA0UKa U OTMEYAIOT COCTOSHUE BepXyIIKU cepamna. OObdHO
BEpXYIIKa cep/illa He cokpamiaercs. s Toro 4rodbl yOeauThCsl, YTO CIIOCOOHOCTD
BEPXYIIKU CEep/Ila COKpaIIaThbCsl COXpaHEHa, ee oTpe3aroT (puc. 8) W MmoMeniarT Ha
IIPEIMETHOE CTEKJIO C Karwied pactBopa PuHrepa. Pasgpaxkas Bepxywky cepaua
YKOJIaMH UTOJIKA, OTMEYAIOT €€ PEAKIHIO.

Pexomenpmanuu k odopmiuenuto padotel: 1. Hapucyiite cxemy HanoxeHus
muratyp Ha cepaune jsarymkd. 2. CocTaBbre TaONMIly W3MEHEHHUS YacTOThI
COKpAILICHUA BEHO3HOTO CHHYCA, IMPEACEpPAUN M KEIYIOYKOB Cepaua Iocie
HaJIO)KEHUs Kaxjaou Jsmrarypel. 3. JlaliTe oOBSICHEHWE UW3MEHEHUIO YaCTOThI
COKpAIICHUH PA3JIMYHBIX OTAECIOB CEpJla IOCIE HAJIOXKEHUSA IEPBOM, BTOPOU WU
TPEThEN JTUTATYPHI.
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Ilpakmuueckas paboma Ne 3
Ocobdennocmu 6030youmocmu cepoya u IKCMPAcucmona

Llenb pabothl: [l03HAKOMUTBCS C OJHHUM W3 BAXKHEHUIIIMX CBOMCTB CEpJEeUHOMN
MBIIIIIBI - BO30YIUMOCTBIO.

Bo Bpemsi cokpalienuii B MblIIIE cepaua HadmoaaroTcs (a3oBble U3MEHEHUS
Bo30yaumoctu. Ha puc. 9 gaHo cxematudyeckoe n300pakeHue moTeHIana JeicTBUs,
¢a3 Bo30yaumMocTH u cokpamenus. Cpasy mocie Hadanaa Bo30yxaeHus (1) cepaednas
MBIIIITIA TIOTHOCTHIO TEPSIET BO30YIMMOCTh (abcomoTHas pedpakrepHas dasza). Benen
3a 3TOM (ha3oil BO3OYAMMOCTH TIOCTETICHHO BOCCTAHABIMBAETCS, HO BCE BpEMS
OCTaeTcsl HWKE HOPMAalbHOM - OTHOcHTenbHas pedpaktepnas daza (2). Ilocme
OTHOCUTEIBHON  pedpakTepHoil  (a3pl  HacTymaeT KpaTKoBpeMeHHas  (aza
MOBBIIIEHHONW BO30yAMMOCTH MbIIIILI cepAana (3), a 3aTeM ee BO30YAUMOCTh
BO3BPAIAETCS K UCXOIHOMY YPOBHIO (4).

ue na cdasa

COKpalleHWs

60 i '
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Puc. 9. Ilorennman neiictust, ha3sl BO30YAUMOCTH U COKPAIICHUS CEPICIHON MBIIIIIBI

brnarogapst OTHOCHUTENBHO  OOJBINON  MPOJOJDKUTEIBHOCTH — aOCOTIOTHOM
pedpaxTepHoil (a3bl, HA YacThle MNPEPHIBUCTHIC pa3ApPaKEHUS CEpJIe OTBEYaET
PUTMUYECKMMHM COKpAlICHUSIMM W HE TIEpEeXOJUT B COCTOSHME TeTaHyca -
JIUTUTEIIBHOTO yKOpoueHMs. Eciin HaHeCTM BHEOYEPEAHOE Pa3IpaKE€HUE B TEPHUO/T
OTHOCUTENIBbHON  pedpakTepHOr  (a3pl, MbIIIA CcepAlla MOXKET OTBETUTh
BHEOYEPEAHBIMHA COKpPAILICHUSIMU, KOTOPBIE NPUHATO HA3bIBaTh SKCTPACHCTOJIOMN.
[Tociie  3KCTpACUCTONBI  KETyHAOUYKAa  YJIMHAETCS  BPEMsS  €ro  JHAaCTOJIbI
(komrnieHcaTopHas may3a) (puc. 10). MexaHu3mM BO3HHMKHOBEHHUSI KOMIIEHCATOPHOM
May3bl CJICAYIOLIMN: OYEepPEIHOW WMIYJIbC, 3apOJUBIIMKCS B CHHYCHOM Y3IIE,
MPUXOJUT B JKEIyJ0YEK TOT/a, KOT/Ia OH HaXOAMUTCS B aOCOMOTHON pedpakTepHOit
daze B pe3ynbTaTe dKCTPACHCTOIBI U MO3TOMY HE OTBEUYAET Ha 3TOT MMIyJibc. Ha
puc. 10 pmanma cxema, MNOSCHAOIIAS BO3HUKHOBEHHWE OKCTPACUCTONBI U
KOMIICHCATOPHOM Nay3bl.
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Puc. 10. Dkcrpacucroiia 1 KOMIIEHCATOpPHAs May3a
1 — MOMEHTBI HAHECEHMSI ATEKTPUUECKOT0 pa3ApaskuTelis, 2 - MOMEHTBI IIOCTYIUIEHUS] UMITYJIbCOB
U3 CUHYCOBOTO y3J1a, 3 — 3KCTpacucToa, 4 — KOMIIEHCATOpHas I1ay3a, D — BBIIABIIEE COKPALLEHUE

st paboThl  HEOOXOJMMBI:  TpemapoBajbHBI  HaboOp,  KuUMorpad,
YHUBEpPCAJIbHBIA IITaTUB, IMpENapoBaJibHasi JIOCKa, PBIYAKOK ODHIreJIbMaHa,
AIEKTPOCTUMYJIISATOP, JJIEKTPOJbI, pacTBOp PuHrepa s XOJOJAHOKPOBHBIX,
MUTMETKA, BaTa, JIATYIIKA.

Xoa pabotel: OO0e3IBXKHMBAIOT JIATYIIKY U TOATOTaBIMBAIOT €€ IS
kapauorpaguu (padora Ne 1). IlpucoeguHSIOT 3JIEKTPOABI CTUMYJATOpA K
OCHOBaHUIO JKenmyaouka cepana (puc. 11). 3amuchIBalOT UCXOMHBIC COKpAICHUS

cepara.

3cn ol

Puc. 11. Cxema yCcTaHOBKH JJIs1 pETUCTPAIIUN IKCTPACUCTOJIBI

YOenuBIINCh, YTO 3alKCh HICT XOPOIIO, HAXKUMAasi KHOTIKY «pa3IpaKeHHE» Ha
IEKTPOCTUMYJIATOPE, MOJAOUPAIOT ONTHUMAIBHOE HANpsDKeHUE Toka. Bems 3amuch
COKpallleHU#  cepAla, OJHOBPEMEHHO HAHOCSAT  OJUHOYHBIC  pa3pa)KeHUs
(nmuTensHOCTH UMITyNbca 1 Mc, wactoTa 1-5 umri/c) B cienyromiue gaspl cepaeyHOro
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[IUKJIA: B CEPEAMHE COKpPAIEHUS JKETyJ0uKa, Ha BBICOTE COKpAILEHUs >KEeNyI0uKa, B
cepeArHe ero pacciualiaeHus U B IEPHOJ JHACTOJIBL.

Pexomennammu k odopmiuenuto pabotel: 1. Hapucyiite cxemy ombita. 2.
Bkunelite B TeTpaap NojydyeHHYIO Kapauorpammy. 3. OTMEThTE Ha KapAuOrpaMme
AKCTPACUCTONY U KOMIICHCATOPHYIO Tay3y.

OtBeTbTe Ha Bompochl: 1. YTo Takoe OTHOCHUTEIbHAsT M aOCOIHOTHAs
pedpakrepusie ¢a3bl cepaua? 2. Kakoe 3HaueHne nMeeT pedpakTepHbIid Mepuoa s
¢ynkmmii cepana? 3. Yto Takoe SIKCTPACcHCTONIa U KOMIIEHCATOpHAs nay3a?

Ilpakmuueckasn paboma Ne 4

Memoouka uzonayuu cepoya no LlImpayoy

Cepjlie JIATYIIKH COCTOUT M3 TPEX OTJIEIOB: BEHO3HOTO CHHYca (IMa3yxu), JBYX
TIpeJICePANiA U OJTHOTO JKeayaouka (puc.12).

g 8
6 7 )
77
L, /2
2 4
{ 5 /
/0

Bud cnepedy  Bud ciadu

Puc.12. Cepaue nsarymku
1- xenmymouek, 2 — mpaBoe mpeacepaue, 3 — JieBoe mpencepane, 4 — BEHO3HBIH CHUHYC, S5 —
apTepuaIbHbII KOHYC, 6 — Tyr'u aopThl, 7 — JETOYHO-KOXHas apTepus, 8 — aopra, 9 — ob1mas coHHas
aptepus, 10 — HokHSS Moas BeHa, 11-BepXHHE TOJIbIe BEHBI, 12—JIeTOYHbBIC BEHBI

B ¢usnonornyeckux u (papmMakoIoruyeckux OMbITaX HCIOJIB3YETCs Mpernapar
u3zojupoBanHoro no ItpayOy cepaua JSTYHIKH, KOTOPBIM MpEACTaBiseT co0O0M
V30JIMPOBAHHBIN KEIIYJI0UYEK cepAla. BEHO3HbIM CUHYC U TIPEACEPIUS UCKITIOUEHBI U3
nepdys3uu.

[lensr paboThl: OCBOEHWE MeETOAWKH u3oisauu  cepama 1o  IlrpayOy.
O3zHakoMyieHHe ¢ pabOTOM cepala JIATYIIKH.
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st paGoThl HEOOXOAMMBI: JIATYINIKA, JOMIeYKa s (UKCAIUH JISTYIIKH,
KaHIOJISI, JIUTaTypbl, YHUBEPCAIbHBIM MITaTUB, KUMoOrpad, Habop mpenapoBalIbHBIX
UHCTPYMEHTOB, PhIYaXOK DHresbMaHa ¢ ceppurom, pactBop Punrepa.

XoJ paboThl: JIArymKky 00e3IBHKMBAIOT, pa3pyliias rOJOBHON U CIUHHOW MO3T,
(UKCUPYIOT OPIOIIKOM KBEPXY K MPOOKOBOH (pe3nHOBON) rutacTuHke. [Ipurogaumast
MUHIETOM KOXY TPYJIM, BBIPE3aI0T HOKHUIIAMH KOXHBIN JIOCKYT, BEpIIMHA KOTOPOTO
JIOJKHA HAXOAMUTHCS Ha cepelHe OpIOoIIKa, a OCHOBAaHUE MMOJ HUXKHEH 4YeNIOCThIO.
BBoasT OpaHiry HOXHUIL B ITOJIOCTh Tejla JATYIIKH, AepKa X IUTAIIMsI, OCTOPOKHO,
9TOOBI HE TMOPAHUTH CEPJIIC, OTACISIOT TPYAUHY. 3aXBaTHIBAIOT MTUHIIETOM MIEPUKAP]
Ha YpOBHE BEPXYIIKHM CEpAlla U pa3pe3aroT €ro, 0OHaKMB, TAKUM 00pa3oM, Ceple,
HaxoIAT W Mepepe3arT y3aeduky cepauna. OOHaK€HHOE Ceplle IMEepUOJIHYECKH
OpOIIIAOT pacTBOpoM PuHTepa Bo m30ekaHWe ero BhIChIXaHHS. [lepeBopadmBaroT

IJIJACTUHKY TaK, YTOOBI TOJI0BA JIATYIIKU OblIa oOpalieHa K SKCIIEpUMEHTATOpy (puc.
13).

Jluratypel mogBonatr nox aopty (puc. 13. 1,2) mo ee pa3BeTBieHUS U MOJ
IOpaBylO0 YTy aopThl (BTOPYIO JUTaTypy MHEPEBA3BIBAIOT cpasy). TpeTbio Jurarypy
HOJBOJASAT IO/ BEHO3HBIM cuHyc. Cierka MOATATUBAIOT NEPBYIO JIMTaTypy, AENIA0T
HaJape3 Jyrd aopThl, 3aTeM B paspe3 BBOAAT KaHrouto Iltpayba (puc. 13. 3),
coJiepKallyto pactBop PuHrepa, u oCTOpOKHO MPOBOAAT €€ B xeiynodek. Kanrons
HOMAJAET B KEIYA0UYEK BO BPEMS CUCTOJIbI, UTO COIPOBOXKIAETCS MOSBICHUEM B HEH
CTPYH KPOBH.

3aTATMBAOT JIMTATypy BOKpYr mieiiku kanromu (puc. 13. 4), manee
MEPEBA3BIBAIOT TPEThEH JHUraTypoil BEHO3HBIM CHHYC BO3MOXKHO OJIMKE K TEYEHH.
KaHnromo mogHuMaroT BMeCTe ¢ CepleM, MEepeBsI3bIBAIOT MOJIbIE BEHBI M BHIPE3AIOT
cep/rle, MPeIBapUTENbHO pacceKkasl 00e Tyru aopThl, CBSI3KH, TIOJIbIe BEHBI, CTAPAsCh
HE TIOBPEANTHh BEHO3HBIN CHHYC
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Puc. 13. TlpuroroBiieHue npernapara u3oaupoBaHHoro cepamna mno [lrpayoy

Cepane npoMbIBalOT pacTBOpOM PuHrepa a0 Tex mop, noka >kMJIKOCTh B KaHIOJE
HE CTAHET COBEPIIECHHO MPO3PAYyHOM, MPUMEHSA NMUIETKY C JJIMHHBIM OTTSHYTHIM
HOCHKOM, JIOCTUTAIOUIUM CY>KEHHOT'O y4acTKa KaHIOJIH.

KaHiono ¢ M30IMpOBaHHBIM CEPIILIEM YKPEIUSIIOT B 3aKMME Ha IITaTUBE (pUC
13. 5); BepxymiKy >XelyJo4yka TpU IMOMONIM cepPUHA W HHUTKH COCAUHSIOT C
PBIYAKKOM JIJIsl TpaQUUECKON pEerucTpali CepACUYHbIX COKpPAILEHUA Ha Kumorpade
(puc 13. 6). 3anuChIBAIOT COKPAIIICHUS U30JUPOBAHHOIO Cep/lia Ha Kumorpade.

KonnuecTBo pacTBOpa B KaHIOJIE TOJKHO OBITh BCETJa OJJMHAKOBO U COCTaBIISATh
He 6osnee 2,0 Mut Ui oAIepKaHus IOCTOSTHHOTO BHYTPUCEPICYHOTO JaBICHHUS .

Ilpaxmuueckasa paboma Ne 5
Bnuanue memnepamypul, coneii Kanusa u Kaaipyusa Ha paoomy
U307ITUPOBAHHO20 CEPOUA NAZYUIKU

JledaTenbHOCTh cepana peryaupyercss He TOJbKO HEPBHOM CHCTEMOM, HO M
I'YMOPAJIbHOM — Pa3JIMYHbIMU BEIIECTBAMHU, HAXOASALIMMHUCS B KPOBH.

CyliecTBEHHOE BIMSHUE Ha JACSATEIBHOCTH CEpALla OKa3bIBAalOT HEKOTOPBIC
ANEeKTPOJIUTHL. Tak, M30BITOK HMOHOB Kajdusi B KPOBU YTHETAET CEPACUYHYIO
JESTENIBHOCTD, a IIPYU 3HAYUTEIBHOM H30BITKE CEpJILIE OCTAHABIMBAECTCS B TUACTOJIE.
N30BbITOK HOHOB KaJIbLIUs AEMCTBYET B IPOTUBOIIOIOKHOM HAIIPABJIECHUH.
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Ilensr pabotel: Ha mnpumepe wu3MEHEHHMs] aBTOMATHHM Cepilla MPOBECTU
HAOJIOICHHE 3aBUCUMOCTH  (DU3UOJIOTMUECKUX TMPOIECCOB OT TEMIIepaTyphl.
BoIsCHUTH BIMSIHUE Ha CEpJille MEIUATOPOB CUMITATUYECKON M MapacUMIIaTHYECKOM
CUCTEMBI. Y CTaHOBUTD BIMSHHUE HA CEPACUHYIO MBIIIIY HOHOB Kajusl U KaJlblLUs.

JLi1st paGoThl HEOOXOIMMBIL: JIATYIIKA, AOUICUKa i1 (PUKCAIUU JISTYIIKA, HaOop
penapoBajbHbIX HMHCTPYMEHTOB, KaHIONS, JIMTATypbl, PHIYAKOK OHIelbMaHa C
ceppuHOM, YHHBEpCAJIbHBIM IITAaTUB, KuMorpad, pactBop Punrepa, mnumerka,
pactBopsl CaCl2, KCl, ropsiuast Bona, je.

Xon pabGotel: Mzommpyror cepane ssrymkua 1o Illrpayby. Kantomo ¢
U30JIMPOBAHHBIM CEPALIEM YKPEIUSIIOT B 3aXMME Ha IITAaTUBE U COCAUHSIOT C
PBIUAXKKOM JUTsl TpaduuecKOr PerucTpaluu CepIeYHbIX COKpaIIeHU Ha KuMorpade.

3anuchIBalOT COKpAIEHUS U30JMPOBAHHOIO CEp/lla Ha KuMorpade u 3aMeHSIOT
pactBop Punrepa B Kkanrone pactBopoMm Punrepa, oxnaxkaeHHeiMm g0 5°C.
HaGmtomator M3MeHEeHHs 3alucH COKpAIlleHW cepjiia Ha kuMmorpade. 3aMeHsOT
pacTBOp B KaHI0JIe Ha 00bIYHBIN pacTBOp (18-20°C).

3ameHsI0T B KaHoyie pactBop Punrepa pactBopom, HarpetsiM 110 30°C (He
BbIle). HaOmoqa0T n3MeHeHus 3anucu Ha KuMorpade.

W cnpIThIBAIOT BAUSHUE HA Ceple M30bITKAa MOHOB Kanus. {11 ATOro 3aMeHsIoT
B KaHI0JIe OOBIYHBIN pacTBOp PuHrepa pacTBOpoM, B KOTOPOM KOHIICHTPAIUS KaIus B
4 paza Bblle HOpMBI. Kak TOJBKO OTYETIMBO YMEHBIIUTCS PUTM M CHUJA
COKpalleHU, MHOTOKPATHO ITPOMBIBAIOT CEP/ILIC pacTBOPOM PuHrepa u 10xuaar0TCs
BO3BpaTa K MPEKHEeH aMIUIUTYI€ COKpallleHUu! cepaua.

[locie 3anucu HOPMAJIBHOM JESATEBHOCTH CEpALA HCCIEAYIOT JEWCTBUE
pacTBOopa C M30TOHUYECKUM COJEp>KaHUEM HOHOB Kaublus. Cepale MNpOMBIBAIOT
HECKOJIbKO pa3 HOpPMaJbHBIM pacTBOpoM PuHrepa mjis BOCCTAHOBIIEHUSI MCXOIHBIX
cokpaimieHnii. OTMedaroT YYalleHHE U YCUJIEHUE CEPACYHBIX COKpAIlCHUM.
MHOrokpaTHO  HpPOMBIBAIOT  CEPALIE  pacTBOpoM  PuHrepa.  3apuCOBBIBAIOT
COKpalllEHUs CEpJlla, AHAIU3UPYIOT TMOJYYEHHBIE ASKCIEPUMEHTAIbHBIE JaHHBIE,
JIeal0T BBIBOJIBI.

Ilpakmuueckan paboma Ne 6
Inexmpokapouozpagus uenosexka

Onextpokapauorpadus — METOA PETUCTPAIMU DIIEKTPUUYECKUX TMOTCHITUAIOB
paboTaroniero cepauna. OJEKTPOKApAHOrpaMMa MPEJCTaBIsieT COO0H KpPHBYIO,
coctosmyro u3 msatu 3yomoB — PQRST. 3ybenmr P orpaxaer Bo30OyxaeHHe
MIpEACEPAN U ABJISIETCS aareOpandecKoil CyMMO# MOTEHITMAIOB, BOZHUKAIONUX TIPH
BO30Y)KJICHUH MPaBoro u jeBoro npeacepauii. 3yorsr QRST mpeacrarisior coboi
KEITYTOYKOBBIN KOMILIEKC, OTPKAIOIINKI MPOoIiecc BO3OYKICHUS KeTy10uKoB. [Ipu
HOPMaJIbHOM TOJIOKEHUU cep/lla HauOOoJbIIyl0 aMIuTyny 3youoB umeer DKI' Bo
BTOPOM OTBEJICHHM, HAUMEHBIIYI0O B TpeTbeM. /[l O0OBACHEHHS pPa3IMYHOIrO
BOJIbTa)KA 3yOLI0B DUHTXOBEH MPEIIOKUI CXEMAaTUUYECKH M300pa3UTh TEJIO YelloBEeKa
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B BHJE TPEYroJbHUKA. OJEKTPUYECKas OCh CepAlla paclojioKeHa B IIEHTPE
TPEeYroJbHUKA TapaJuIeTBLHO €To JIEBOU cTopoHe. [Ipoekins naHHO# ocH Ha CTOPOHE
TPEYroJbHUKA  COOTBETCTBYET  Pa3HOCTH  MOTEHIMAJIOB,  PETHUCTPUPYEMOM
rajibBaHoOMeTpoM (puc. 14).

i

Puc. 14. A - snekTpuueckoe mose cepAua npu GopMUPOBaHUU dJIEKTPOKapAUOrpaMmsl; b
- TPEYroJbHUK DUHTXOBEHA U MIPOEKILIUHU IEKTPUUYECKON OCH Ccep/lla Ha CTOPOHBI TpeyrojibHUKa: |

I, 11l orBeneHus
s peructpanuu OKI™ ucnonb3yroT Tpu CTaHAAPTHBIX OTBeneHud: | — npasas
pyka — neBas pyka; |l — npaBas pyka — neBas Hora; ||l - neBas pyka — neBast Hora.

[IpumMeHsItOT Takke TpyAHbIE OTBEACHUS M OJIHOMOJIOCHBIE OTBEACHUS OT
KOHEYHOCTEM.

OnHOKaHAIBHBIN MTOPTAaTUBHBIN ANeKTpoKapauorpad “Manpi”,
npeaHa3HaueHHbI s peructpaunn OKI, cocTOMT M3 CHEAYIONIMX OCHOBHBIX
y3JI0B: YCUJIUTEJNS, IEHTOMPOTSKHOTO MEXaHU3Ma, CTA0UIU3aTopa U OJIOKa MUTAHUS
(akkymynaropoB). Ha nHiieBoM NaHENW YCWIMTENS pPaCIOI0XKEHbl KHOMOYHBIE
nepekiroyatenu. KHonka «BKi.» CIyXUT Uisi BKJIIOYEHHUSI HANPSKEHUS MUTaAHUS
npubopa. Kunonku "50" u "25" - mns BIOOpa CKOPOCTH MPOTSATHBAHUS OyMaKHOM
neHtel — 25 u 50mm/c. Knomka "3amnucek" npeaHazHaydeHa JUIsl TIOIaYd HAMPSHKCHUS
MOJIOTPEBa Mepa M BKIIOYCHHS JICHTONPOTSHKHOro Mexanusma. Kaomka "1:2"
0o0ecreynBaeT CTYNEHYaTyl0 PEryJHpOBKY UYBCTBUTEIBHOCTH B COOTBETCTBYET O
MM/MB; KHomka ""2:1" - 20MM/MB.

[enab paboThl: O3HAKOMUTHCA ¢ METOAUKON 3EKTpoKapauorpaduu yeaoBeka u
aHAJIM30M IJIEKTPOKAPAUOTPAMMBI.

s pabGoTbl HEOOXOAMMSBL: neKTpokapauorpad, mMapis, (puU3HOIOTHYECKUI
pacTBop.

Xon pabotsl. [lepen BkaroUeHHEM 3a3eMIISIOT dJEKTPOKapArOrpad U BKIIOYAIOT
mpubop. 3aKperuIsIIOT SJEKTPOABl Ha WCIBITYEMOM PE3WHOBBIMHU JIEHTAMU (MEXITY
KOXKE U DJJEKTpoJaMH MOMENIAI0T MNPOKIAAKY U3 Mapi, IpeABaPUTEILHO
CMOYEHHYIO pacTBOPOM moBapeHHOW conM). [loacoequusitoT K Hal0KEHHBIM
ANIEKTPOJIaM PA3HOIBETHHIE BBIBOABI KaOENsl OTBEACHUN B CIEAYIOMIEM TMOPSIKE:
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IpaBas pyKa - KpPACHbL, JIEBAs PYKa — MHceimblil, JIEBas HOTA — 3€/1eHblil, TIpaBas
HOTa — uyepwublil. YTOOBI 3alOMHUTH PACHOJOXKEHUE DJJIEKTPOJOB IO IIBETaM
3alOMHHUTE (KPOJHUK >KYyeT 3€JIEHbId YEeCHOK, WJIM KpacCHBIM, >KENThIM, 3eJICHBIMH,
YEPHBIi.)

[locne HamoXeHUs DIIEKTPOJOB Ha MaleHTa W MOJKIIOYEeHHs Kalens
OTBEACHUN MPOU3BOIAT CIEAYIONIEE: YCTAHOBIMBAIOT MEPEKIIOYaTENb OTBEACHUHN B
nonoxenue “K”, BkmounTe KHONKY '3anmuck" M HaxMuTe KHONKY “1mMB”.
[IpousBenar 3anuch KalHMOpPOBOYHOIO CHTHAJA. YCTaHABIMBAIOT NEPEKIIOYATENb
OTBEJCHUI B TMOJOXEHHH ‘17, BKIOYAIOT  KHONKY  '"3amuch', 3alHChIBAIOT
HeoOxoauMoe uncio 1ukioB DKI (puc. 15), Beikimrounte kHONKy "3ammch”. Tlocie
OKOHYaHUSI pabOThl HEOOXOIUMO OTKaTh BCE KHOIKH MEPEeKII0YaTessl Ha JINLEBOU
MaHEU U BBIKIIOYUTH TPUOOP.

" X " |

Puc.15. Cxema HOpMaIbHOM 2JIEKTPOKAPAUOTPAMMBI YETOBEKA

[TpousBoasaT ananus padotsel IKI' B Tpex 0TBEICHUSIX, 3aMIMCAB JaJiee TaHHBIC B
Tabnuiy 1.

Tabmuma 1
HopwmasibHble ToKa3aTeNy AIeKTPOKap IMOTPAMMBbI
Awmmntyna 3yonos (A) B MB u ux mmtensHOCTD (JI) B €
P Cerment PQ Q R S QRS T QRST
A )| )| A A A pi A A A
0- | 0,06-| 0,12-0,18 0- 0,15- 0- 0,06-0,09 | 0,05- 0,05- 0,36
0,25/ 0,11 0,25 2,4 0,6 0,3 0,25

JlenaroT BBIBOBI, CPABHUB MOJTydeHHbIE BeTUUUHBI DKI' ¢ HOpMOIA.
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Ilpakmuueckasn paooma Ne |
H3mepenue apmepuansbnozo 0asieHus Kposu

ApTepI/IaJIBHOG HAaBJICHUC — 3TO AABJICHHUC KPOBHU B KPYIIHBIX apTCPHAX YCIIOBCKA.

ApTepua

ApTepuancHoe
/| Aagnexue

Puc. 16 Cxema nsmepenus aprepralibHOTO J1aBlieHUs y yenoBeka o Merony Koporkosa

ApTepualibHOE JaBICHUE U3MEPAETCS B MWUIMMETPAax PTYTHOTO CTOj0Aa,
COKpAIllEeHHO MM pT. CT. 3Ha4Y€HHWE BEIUYMHBI apTepuaibHoro nasienus 120/80
03HA4aeT, YTO BEIMYMHA CUCTOJIUYECKOTO JaBieHus paBHa 120MM pT CT., a BeIM4YMHA
JMACTOJINYECKOT0 apTepUATIBHOTO IaBJieHUs paBHa 80MM pT.CT.

Paznuyatot 1Ba nmokasaresnsi apTepuaibHOTO TaBJICHUSA:

*  cucronuudeckoe (BepxHee) aprepuanbHoe nasieHue (CI) — 3To ypoBeHb
JABJICHUS KPOBM B MOMEHT MaKCHMAaJbHOTO COKpAIIEHUs CepJla, XapaKTepU3yeT
COCTOSIHME MHUOKap/ia JieBoro xkenynouka u papasercs 100-120 mm pr. CT.

e JMacToJinueckoe (HuxkHee) apTepuanbHoe AaBiaenue ([/]) — 3To ypoBeHb
JaBJICHUS KPOBM B MOMEHT MAaKCHUMAaJbHOTO pacciabiieHusi ceplla, XapaKTepHu3yeT
CTENEHb TOHYCA apTepUalbHbIX CTeHOK U paBHseTcd 50—80 MM pT. CT.

Pa3HocTh MeXy BeTUYMHAMHU CHCTOJIMYECKOTO M JUACTOJIMYECKOTO JABJICHUM
Has3biBaeTcsl MyJabcoBbIM  AaBiaeHueM (IT[). OHO moka3pIBaeT, HACKOJIBKO
CUCTOJIMYECKOE JaBJICHHE MPEBBIIIACT AMACTOJIMYECKOE, YTO HEO0OXOauMo MIJis
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OTKPBITUSI MOJYJYHHOT'O KJalaHa aopThl BO BPEMsl CHUCTOJIbI. B HOpMe MmyJibCOBOE
naBjieHHe paBHO 35-55 MM pT. cT. TOJIBKO NP TaKUX YCJIOBHUSAX BO BPEMS CHUCTOJIBI
JIEBOTO JKEJTYJI0OUYKa KJIalaH OTKPBIBAECTCS MOJTHOCTHIO, U KPOBB MOCTYIAET B OOJIBIION
Kpyr KpoBooOpamienus. Eciaum cuctommyeckoe JaBiEHHWE CTaHET PaBHBIM
JTUACTOJIMYECKOMY, JBHKEHHE KPOBH OyJeT HEBO3MOXXHBIM M HACTYIHUT CMEPTh.
[ToBpilieHne maBiaeHUs Ha Kaxaple 10MM pT. CT. yBEIMUMBAET PHUCK pPa3BUTHUSA
CepPACYHOCOCYAUCTHIX 3a00sieBanuii Ha 30%.
Bennunna KpoBSHOTO AaBJICHUS 3aBHCHUT OT TPEX OCHOBHBIX (PAaKTOPOB:

— Y4aCTOTHI U CWJIbI CEPJICUHBIX COKPAICHU;

— BEJIMYMHBI IEpU(PEpUIECKOro COMMPOTUBIICHHUS, T.€. TOHYyCa CTEHOK COCY/IOB,
[JIaBHBIM 00pa30M, apTepUoi U BEHYT;

— o0BbeMa UPKYJIUPYIOUIEH KPOBH.

ApTepuanbHOe IaBJCHUE 3J0POBOr0 YEJIOBEKA SIBJISIETCS BEIUYUMHOUN JOBOJIBHO
MOCTOSIHHOM, OJIHAKO OHO BCErja IMoABepraeTcs HeOONbIINM KOJeOaHUsSIM B
3aBUCUMOCTH OT (a3 JeATeIbHOCTH cepjia U JbixaHusd. KpoBomorepu BeayT K
CHIDKCHHMIO KPOBSIHOTO JAaBJICHUS, a TMEpeIMBaHUE OOJIBIIIOr0 KOJIMYECTBA KPOBU
MOBBIIIAET apTepUalbHOE JaBicHUE. BennunHa naBieHUs 3aBUCUT OT Bo3pacTa. Y
JeTel apTepualibHOE TaBJICHUE HIDKE, YEM Y B3POCIIBIX, IOTOMY YTO CTEHKH COCY/IOB
0oJiee PIaCTUYHBI.

Memoowt usmepenus apmepuanbHo20 0a61eHUA

Jns u3MepeHus apTepHAIbHOTO JABJICHUS B HACTOSIIEE BPEMS HCIOJIB3YIOT
IIPSIMOUN U KOCBEHHBIN METO/IBL:

Koceennwtit memoo Kopomxkoea — Obin pa3zpabotan pycckum xupyprom H. C.
KopotkoBeiM B 1905 romy v mo3BojsieT U3MEPATh apTEPUAIBHOE IABICHUE OYEHBb
npocTeiM TIpuOopoM. Meton KopoTkoBa OCHOBaH Ha W3MEPEHUU TOW BEIMYUHBI
JABJICHUSI, KOTOpasi HeoOXoAuMa JUIsl TIOJIHOTO CXKATHUSl apTepUu M MpPEKpalleHus B
HEU TOKA KPOBHU.

Onucanue TprudOpPoB:

Jns u3MepeHust apTepuanbHOro JaBjieHus MeTojIoM KOopoTKkoBa MPUMEHSIIOTCS
MEXaHUUYECKHE U AJIIEKTPOHHBIE U3MEPUTENIH CO CBETOBOUM M HUGPOBON MHIUKAIIUECH.
MexaHnueckue W3MEPUTETU COCTOSIT M3 MEXaHHMYECKOIO0 MaHOMETpPa, MaHXKEThl C
rpymeit u ¢oHeHmockomna. JlaHHple MPUOOPHI B OCHOBHOM HCIIOJB3YIOTCS B
Mpo(eCCHOHAILHON MEIUIIMHE, TaK Kak 0e3 CHeruaibHOro OOYy4YEeHHS MOXKHO
JOMYCTUTH MOTPEIIHOCTH B ONPEETICHUN MOKA3aTEIICH.

Jlnst  moMamiHero  WCMOJB30BaHMsSI  HauOoyiee  TOAXOMAT  AJICKTPOHHBIC
u3mepurenu. OHM OBIBAIOT ToJyaBTOMaTudeckue (puc. 17, a) u aBTOMaTHYECKUE
(puc. 17, 6). Ux npuMeHeHre He TpeOyeT HUKAKOTO MPEABAPUTEILHOIO O0YUCHHS U
MpU COOJIOJIEHUU TPOCTHIX METOJWYECKUX PEKOMEHIAIUN TO3BOJSET MOJYYUTh
TOYHBIC JJAHHBIC aPTEPUATHHOTO JABJICHUS MTyTEM HaXKaTUsl OAHOUN KHOMKH. [TpuHIumn
UX JIEHCTBUS OCHOBAH HA PETUCTpallud MpUOOPOM MyJbCallui JaBJICHUS BO3aYXa,
BO3HUKAIOIIUX B MaHXETe, MPU MPOXOXKICHUM KPOBH 4Yepe3 CIABJICHHBIM y4acTOK
apTepuu.
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MaHXeTa BO34ylUHaA
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/ MaHXeTa
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Puc. 17. [Ipubop st ©3MEpEHHs apTEePHATIBLHOTO JTaBJICHHS: (a) OJTyaBTOMaTH4YeCKuid, (0)
ABTOMATHUYECKUI

[lenb  paGotbl: O3HAKOMHUTBCS C METOIUKON HM3MEpPEHHs]  KPOBSHOTO
(apTepuanbHOro) HaBieHMs y yesnoBeka Mo crnoco0y KopoTkoBa M HayyuThCS €ro
OTIpE/ICIISATh Y YeNIOBEKa.

JLis paGoThbl HEOOXOIUMBI: TOHOMETP, (POHEHIOCKOM, UCIIBITYEMBIH.

X0 paboThl:
1.BrimoiiTe pyku.
2.00paboraiite memOpany ¢onermockona 70%-HbBIM CHOUPTOM JBYKPATHBIM
MPOTHPAHUEM.
3.ITomoxuTe MpaBMWIILHO PYKY MAIMEHTA: B PA30THYTOM IIOJIOKEHUH JIAZIOHBIO BBEPX,
MBIIIIBI PACCIIa0JICHBI.
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4.HanoxxuTte MaHXeTKy Ha OOHa)KEHHOE IJIeUO MalleHTa Ha 2—3 CM BBIIIE JJOKTEBOTO
cruba; oJexna He JO0JDKHA CHABIMBaTh IUICYO BBIIIE MAaH)KETKH; 3aKpEluTe
MaH)XETKY TaK IUIOTHO, YTOOBI MEX]ly HEW U TUIEYOM MPOXOUI TOJIBKO OJIMH MHaJlel.
5.CoequHUTE MaHOMETP ¢ MaH)XeTKOU. IIpoBepbTe MonokeHne CTPEeKM MaHOMETpa
OTHOCUTEJILHO HYJIEBOM OTMETKH IIKAJIBI.
6.Hamynaiite mynbc B 00JIacTH JIOKTEBOM SIMKM M IIOCTaBbTE€ Ha 3TO MECTO
(hOHEHTOCKOTI.
/.3aKkpoiiTe BEHTWJIb Ha TpYyIIE€ W HAKAUYMBANTE B MAHXKETKY BO3JyX: HAarHeTamTe
BO3YX, IIOKA TABJICHUE B MAHKETKE I10 ITOKA3aHUSIM MaHOMETPA HE NMPEBBICUT Ha 25—
30 MM pT. CT. ypOBEHB, IPU KOTOPOM IE€PECTATIA ONIPEAEIATHCS ITyIbCALNS APTEPUH.
8.0TKpoiiTe BEHTWJIb U MEJJICHHO BBIITYCKANUTE BO3AYyX U3 MaHKeTKU. OTHOBPEMEHHO
(POHEHJOCKOIOM  BBICIYLIMBAWTE TOHBI M CIEIUTE 3a MOKA3aHUSIMHU IIKaJbl
MaHOMETpA.
9.0T™MeThTE BENUYMHY CHUCTOJIMYECKOTO JABJICHUS IPHU TOSBICHUM HaJ IJICYEBON
apTepuel NEepBbIX OTYETIUBBIX 3BYKOB.
10.0OTMeThTe BENMUYMHY JHWACTOJMYECKOTO JIaBJICHHUS, KOTOPas COOTBETCTBYET
MOMEHTY IIOJIHOT'O UCYE3HOBEHUS TOHOB.
11.3anumure naHHBIE W3MEPEHUs AapTepUaIbHOrO JaBJIEHUS B BHUAE ApoOu (B
YUCJIUTENE — CHCTOJIMYECKOE JIaBJICHUE, a B 3HAMEHATEele — JUACTOJINYECKOE),
Hanpumep, 120/75 MM pT.CT.

3anomuuTe! ApTepHanbHOE NaBICHUE HYKHO HM3MEpATH J1Ba — TPHU pas3a Ha
0o0erux pykax C MNpPOMEXKYTKaMu B 1—2 MHHYTBI, JOCTOBEPHBIM apTepUaIbHBIM
JABJICHUEM CUMTATh HAUMEHBIIHNMN pe3ynbTaT. Bo3ayX U3 MaHKETKH HAJO0 BBITYCKATh
Ka)XJIbIH Pa3 MOJHOCTHIO.

Ilpakmuueckasn pavoma Ne 8

Ouenka hyHKUuoOHanbHO20 COCMOAHUA CEPOCUHOCOCYOUCH O CUCH EMbl

Bo Bpemst paboThl Bo3pacTaeT MoTpeOHOCTh MBIIII] M TOJIOBHOTO MO3ra YeJIOBEKa
B IMTATEJIbHBIX BEUIECTBAX M KHUCIOPOJE, B YJAJCHUM IMPOAYKTOB pacrajaa
(MOJIOUHOM, YKCYCHOM U YIJIEKMCIOTHI). HeoOXoAuMbIM yCIOBHEM Jii 3TOTO
ABJISIETCS] YBEJIMYEHUE CKOPOCTU KPOBOTOKA MU MUHYTHOT'O 00beMa KPOBH.

MuHyTHBI 00bEM KPOBHU 3aBUCUT OT TAKUX MOKa3aTesel, KaK 4YacToTa Mmyjbca U
yIapHbIii 00bEM KpOBH, KOTOPBIM, B CBOIO OYepelb, 3aBUCUT OT apTepUaTIBLHOIO
KPOBSIHOTO JIaBJICHUSI.

AptepuanibHoe pnaBieHue (AJl) ObBaeT MakCHUMallbHbIM, MUHUMAJIBHBIM U
nynbcoBbIM. Cucronmuueckoe napiieHne kpoBu (CAJl), makcumanbHOE AaBJIEHUE,
KOTOpOE€ OKa3bIBaeT MpPOTEKarollass KPOBb HA CTEHKY COCYAOB apTepuil BO BpEMs
COKpAILlEHHsI MBI JIEBOIO >KelyJouyka cepaua. I[IoBBIIEHHME CHCTOIMYECKOrO
JaBJICHUS MIPHU pabOTe CIY>KUT MOKa3aTeJIeM YCUIICHUS CEpICUHOM 1eATeIbHOCTH.

MunumansHOE, WU Iuactoinyeckoe AaBieHue kpoBu (JAJl) - HaumeHbInas
BEJIMYMHA JaBJICHUSI KPOBU K KOHIy pacciabiieHus: MbIIIIbl cepama. Eciau Bo Bpems
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paboThl OHO YMEHBINAETCS, ATO CBUICTEIBCTBYET O PACHIMPEHUH KPOBEHOCHBIX
COCYJIOB I CHWKEHUU COINPOTUBIICHUSI COCYJIUCTBIX CTEHOK JIBM>KEHUIO KpoBU. Ecim
IUACTOJIMYECKOE JAaBJICHUE KPOBH YBEIMYUBACTCS, YTO CBS3aHO C HEPBHO-
ASMOIIMOHAJIBHBIM BJIMSIHUEM, TO, 3HAYMUT, COCYJUCTHI TOHYC uMeeT OoJblliee
HanpspbkeHue.  [lynbcoBoe — NaBieHME  pa3HULA MEXAY MAaKCUMAJIbHBIM U
MUHUMAJIbHBIM apTepHUaJIbHBIM JIaBlieHHeM KpoBu. Dusnueckas padoTa yBeJIUYMUBAET
NyJbCOBOE JaBiicHHE. B KadecTBe Harpy3Kd 4daile BCEro IMpUMEHsAETCs IMpoda
Maptuna (20 nmpuceganuii 3a 30c, HOTM Ha TUPHUHE TIJI€Y, PYKH BBITSHYTHI BIEPEN).
HenocpeactBenno mocne Takoil (u3nueckod HArpy3Ku y 3A0pPOBBIX JIIOAEH
CUCTOJIMUYECKOE JaBJeHHE KPOBH MoBbImaeTcs Ha 25-30 MM PT. CT., IUACTOIUYECKOE
JaBJICHUE KPOBU HE W3MEHIETCS WM HE3HAYUTENbHO CHIDKaercs (Ha 5-10 MM pr.
CT.), @ 4Yepe3 3 MUHYTHI apTepUaAIbHOE AaBICHUE KPOBU BO3BPAILAETCA K UCXOJHOMY
ypoBHIo. [Ipu yuamienun nynbca Ha 25% cocTosiHUE CepACYHOCOCYIUCTON CUCTEMBbI
OIICHHBAETCS Kak xopoiee, Ha 50-75% - ynoBieTBopuTenbHoe, Oosee yem Ha 75% -
HEYJOBJIIETBOPUTENBbHOE. BoCCTaHOBIIEHHE IMyibca OO HCXOJHOM BEJIWYMHBI TOCIE
OKOHYaHUS (U3NUECKON pabOThI Y 3I0POBBIX JitoAeH niauTcs 1-2 MunyThl. [IpoteHt
MOBBIIICHUS CHUCTOJIMYECKOTO JIaBJICHHWS KPOBH B HOpPME OOJBIINE, YeM IMPOIICHT
YBEJIMUEHMSI YacTOThI Myjibca. Bo BpeMs ¢usnueckoid paObOThI 4acTOTa JIbIXaHUS
yBEJIMUUBAETCS Ha 4-6 NIbIXaTeNbHBIX JIB)KCHUM B MUHYTY M BO3BPAIIAETCS MOCIIE €€
OKOHYaHUA K HCXOAHOMY YpOBHIO 4epe3 1-2 muHyThl. [lynbcoBoe naBieHue mpu
MBIIIIEYHON paboTe, Kak TMpaBUIO, YBEJIUYUBACTCA. YBEJIMYECHHE ITYJIHCOBOTO
JaBJICHUs] OOBIYHO MPOUCXOJUT C HApPACTaHMEM CHUCTOJIMYECKOrO JaBJICHUS U B
M3BECTHOU CTETEHM 3aBUCHUT OT TSKECTH padoThl. [Ipu oueHb yTOMUTENBHOM padoTe,
BBI3BIBAIOIICH CHIIKEHHE CHUCTOJUYECKOTO JIaBJICHUSI, MOXKET YMEHBIIATHCS U
nynbcoBoe namieHue. C ydeToM BO3MOXHOCTM TE€X WIM HWHBIX CJIBUTOB
reMOJIMHAMMUYECKUX TIOKa3aTelied pa3ivyaioT CIAEAYIOIIME THUIIbl pearupOoBAHMS
CEPIIEYHOCOCYAUCTON CHUCTEMBI HA HArpy3KYy:

a) HOPMOTOHHMYECKAasi PEaKIus, IJIi KOTOPOM Hapsay C YYalleHHEM IyJibca
XapaKTEpHO YBEIMYEHUE MYJbCOBOW aMIUIUTY/IbI 32 CUET BBIPAXKEHHOI'O MOBBIIICHHUS
CUCTOJIMYECKOTO JIABJICHUS U YMEPEHHOTO IMOHWKEHHS JUACTOIMYECKOIro, a TaKkKe
KOPOTKU BOCCTAHOBUTEIIbHBIN NIEPUOL;

0) runepToHUYECcKasi peakiys, P KOTOpor pe3ko moBkimaercs (10 200 mm pr.
CT. W BBIIIE) CUCTOJMYECKOE AABICHUE W PE3KO HAPACTAET YacTOTa CEPACUHBIX
COKpAIlleHUI, MPU 3TOM JAMACTOJIMYECKOE JaBJIeHWE JHMOO OCTAETCS HEU3MEHHBIM,
7100 MOBBINIACTCS, BOCCTAHOBUTENIHHBIN MEPHUO]T HECKOJIBKO 3aTSHYT;

B) TUIOTOHMYECKas (ACTEHUYECKas)) peakius, MpU KOTOPOH CHCTOJIUYECKOE
JaBJICHUE TMOJAHUMAETCS HE3HAUYMTEJbHO, HO CWJIbHO Y4Yallaercss NyJbC, a
BOCCTAHOBUTENBHBIA MEPUOJ MPOJOJIKUTENCH; AUACTOIUYECKOE AaBJICHUE OOBIYHO
MOBBIIIAETCS, BCJEJACTBHUE YEro MyJIhCOBasl aMIUIUTYAa OCTAeTCsl HEU3MEHHOW WM
HECKOJIbKO TOBBIIIAETCS;

r) JAWUCTOHWYECKWA THUN peaKIuu, TP KOTOPOM oOTMedaercs (HeHOMEH
"OeckoHEYHOr0 TOHA" HEeWcUYe3arolel 3BYKOBOU MyJIbCAIlUU TP AYCKYJIbTaTUBHOM
crnoco0e OMNpeAeNeHns] TUacTOIMYECKOrO JIaBJICHHS; BOCCTAHOBJIEHUE Pa3BUBACTC
3aMeJJIEHHO;
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J) CTyHeHYaTas peakius, MpPU KOTOPOH HEMOCPEACTBEHHO IOCIE Harpy3Ku
CHUCTOJIMYECKOE JIaBJICHUE OKa3bIBACTCS HIDKE, YeM Ha 2-U WM Jaxe 3-i MUHyTe
BOCCTAHOBHUTEJILHOTO IEPHOa; HEPEIKO OTMEUAeTCS CHMKEHHE TUACTOJIUYECKOIO
JIABJICHUS M Y4allleHHUE IyJIbca.

Hanbonee OnaronmpusiTHOM M BMeCT€ ¢ TeM HauOoOJee 4acTO BCTpedarolencs
peakiueld Ha Harpy3Ky SBISETCS HOPMOTOHHMYECKMM THI pabOuuX CJBUTOB
reMoguHaMuKy. HeOnaronmpusTHOW peakiuei ciaeayeT CUMTaTh MOHM)KEHHUE TOCIIe
Harpy3kd CHCTOJIMYECKOTO JaBJCHUSA IMPU PA3IUYHBIX BapUAHTaX W3MEHEHHUS
IUACTOJIMYECKOTO  WJM  OJHOBPEMEHHOE  TMOBBIIIEHWE TOTO W JPYroro.
['uniepTOHUYECKUM, TUIOTOHUYECKHUM, JUCTOHWYECKHM, CTYNEHYAThld  THIIbI
pearupoBaHUs PACCMATPHUBAIOTCS KaK IMPOSBICHHUE YXYIIICHUS (YyHKIIHOHATHLHOTO
COCTOSIHUSL CEPACYHOCOCYJIUCTOM CHUCTEMBbl W HAPYIICHUS MEXaHU3MOB PETYJISLIUU
KpOBOOOpaIIeHUs.

Lenb pabotel: OneHUTHh IOKa3aTeId CEePJICUYHOCOCYAUCTON W JbIXaTeIbHON
CHUCTEM B COCTOSIHUH TIOKOS U Mocje (GU3NIECKON Harpy3KHu.

15 paboThl HEOOXOTUMBI: TOHOMETP, CTETOPOHEHOCKOII, CEKYHIOMED.

Xona paboTel: MI3MepuTh apTepuanbHOE JaBJICHHUE, TOACYUTATh IMYJIbC U YaCTOTY
JBIXaHUS B COCTOSIHUM ITOKOS M TIOC)Ie (PU3HYECKON HAarpy3KH.

JInsg  XapakTepUCTUKM TEMOJWHAMUKH HCHOJIB3YIOT CIEAYIOIIMEe OCHOBHBIC
MOKa3aTeu:

1) nynvcosoe oasnenue (11]1):

I =CALL - AAL,

rae CA/Jl — cucrommueckoe nasnenue, JIAJl — auacronuueckoe nasieHue. B Hopme
MyJIbCOBOE JAABJICHUE PABHO 35—55 MM PT. CT.

2) cucmonuueckui (yoapnotit) o6vem kposu (CO) (o popmyinie Crappa)

CO=(90,97 + 0,54 *T11) — (0,57 * AAJ1+0,61*B),

rae B — Bo3pact (monHoe komuyectBO Jiet), [IJ[ — mynbcoBoe naBnenue, ALl —
JMacTOIMYECKOe JaBiieHne. B HopMme cucronumdeckuit o0beM paBeH 60-80 mur.

3) munymmnotit 06vem (MO)

MO = CO*UII,

rae CO — cucronuueckuit 06bem, YII — yactora mynsca 3a 1 Munyty. B HOpMme 3TOT

nokasareib s Myx4uH paBeH 3500-5000 mu, nms sxenumH —3000-4000 mo.

4) cpeonee ounamuuecxkoe oasnenue (CJIJ]I) — pesyapTUpylOmas BCeX
IEpEeMEHHBIX 3HAYCHUH JaBJICHUS B TCUCHUE OJJHOTO cepeuHoro ukia(mo popmyie
Xukema)

CAA=111/B + JAL,
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rae B — Bo3pact (monHoe komuyectBO Jiet), IIJ[ — mynbcoBoe naBnenue, Al —
nuactosmueckoe nasienue. B nopme CJI/1 paBHo 80.

5) BererartuBHbIi nHIeKe Kepno (BUK) onpenensercs o dopmyste JlaBbiiosa:
BUK = (1-JAI/YIT) 100%,

rae A/l — nuactonuueckoe nasienue, Ul — yactora myJsibca.

DTOT moKa3aTesb MO3BOJIET MPOTHO3UPOBATh HAMPABICHHOCTh T€MOJIUHAMUKH
B CTOPOHY THUIEPTEH3UM WJIA TUINOTEH3UU Yy uyenoBeka. CoOCTOsIHME oOpraHu3Ma
CUMTAETCSA HOpMaIbHBIM, eciii BUK nmeer mosio)kurenbHOe 3HAYCHUE, U YEM BBIIIIE
ATO 3HAYEHHE, TEM CTAOMJIbHEEe W JIYUIIIe COCTOSHHE OpPTaHU3Ma 3a CUET YBEIUYCHUS
BJIMSIHUSI CHMIIATUYECKOTO OTJIeJIa BET€TaTUBHOW HEPBHOM cucTeMbl. OTpULIATEILHOE
sHaueHne BUWK (ycuienue BIMSHHS TapacHMIIATHYECKOTO OTAeida HEPBHOM
CHUCTEMBI) CIY)KUT PAaHHUM CHMIITOMOM THIEPTOHHYECKON OOJE3HHM, W YEeM BBIIIIC
oTpuuiaresbHoe 3HaueHue BUK, Tem BbIlIe 3TOT PUCK.

JIJIs1 OLIEHKU COCTOSIHUSI CEPACYHOCOCYAUCTOM CHUCTEMBI B 3aBUCUMOCTH OT
TPYJIOBBIX HArpy30K T€ WM HHBIE IIOKa3aTelyd Iociae paboThl CPaBHHMBAIOT C
MOKa3aTeJIsIMUA COCTOSIHHSA MOKOs. PacCUnThIBAIOT:

1) ko3¢ dureHT noBeIeHUs cuctoanyeckoro aasiaeHus (K1)

K1 = (CAJlz — CAJTn)/CA/In,

rie CAJlH — cucronuueckoe naBieHue mnocie Qusnyeckod Harpysku, CAln —
CUCTOJINYECKOE JABJICHUE B TIOKOE.

2) ko3(ppumeHT NoBbILIEHU YacTOThI MyJibea (K2)
K2 = (YIlu — Yllm)/Yllm,

rae Ul — gactora mynbca nocne ¢uzndeckoit Harpysku, Ylln — gactora mynbca B
IIOKOE.

Ecmm K1 OGompme K2 — perymsmus cepledyHO-COCYIUCTON JI€SITEIbHOCTH
ocymiectisiercs HopMmainbHo. Ecim K1 menbmie K2 — umeer mecto cepaedHas
HEIOCTAaTOYHOCTb.

3) koadpournment BoiHOCTMBOCTH (KB), Xapakrepusyroommii  cTerneHb
TPEHUPOBAHHOCTU CEPJICYHO-COCYIUCTOM CHUCTEMBI K BBINOIHEHUIO (DHU3UUECKOM
Harpy3Ku:

KBn = YTIn/T1

KB = YIIs/T1x

VYBenmmuenne KB B CBA3M € yMEHBIIEHHEM IIYJIbCOBOI'O JABJICHUS CIIYXKUT
II0KA3aTeIeM JIETPEHUPOBAHHOCTH CEPIEYHO-COCYAUCTON CUCTEMBI.
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4) o mnpuUCHOCOOIEHHOCTH CEPAEYHO-COCYAUCTON CHUCTEMBl K (PU3MUYECKUM
Harpy3kaM MOXXHO CYIOUTh W TI0 TIOKa3aTelro KauecTBa peakiuu  Kp,
XapaKTepU3yIoIeMy OCOOEHHOCTH BOCCTAHOBJICHHUS apTEPHAIBHOIO JaBICHHUS |
4acTOThI ITyJIbCA MOCJE BBITOJIHEHUS paboThl. OH paccuuThIBaeTCs 1o Gopmysie

Kp = (I1n — [Tm)/(Y1Ta — Yllm),

rae [IJ{m n YIln, CcOoOTBETCTBEHHO, IYJbCOBOE MABJICHHE M 4YacTOTa IIyJbca [0
Harpy3ku; [1/1n u UIIH - TO e, mocie Harpy3Ku.

B nopme Kp menspiie 1. YBemnuenue K1 cBuaeTenscTByeT 0 HEOIArONMpHUsITHON
PEaKIMU CepeUHO-COCYIUCTON CUCTEMBI Ha paldoTy.

5) CyIIEeCTBYET CBSI3b MEXAY CEPACUHO-COCYAUCTON U JBIXaTEeIbHON CUCTEMaMHU
YeJIoBeKa BO BpeMs TpyAa, YTO MOXKHO BBIPA3HTh yepe3 KOADPHUIIMEHT COOTHOIIECHUS
nynbc-absixanue (KCIT):

KCITOn = YlIn/Y dn, KCITda = Ylla/Y /14,

rae YJ[ — gacrora npixanus, Yl1 — gactora mymnsca.

B coctostaun nokos KCIIAn pasen 4-5, npu paboTe €ero BeIMYUHA BO3PACTAET.
Uem 6mmxe KCITJIH Kk KICXOHBIM JaHHBIM, T€M 00JIee CIIa)KEHHO pab0Tal0T CUCTEMBbI
IbIXaHusl U KpoBooOpaieHusi. Pe3koe yBennueHue Koap¢uUueHTa Npu Harpyske
KCII/IH roBopHT 0 NepeHanpsLKEHUH CEPAEYHOCOCYIUCTOM CUCTEMBI, & CHIDKEHUE —
O JICKOMIICHCALIMH B JIBIXATEJIBHON CUCTEME.

Ilpakmuueckaa paooma Ne9 Chuzmozpagpusn

[ens padoTel: [I03HAKOMUTECS ¢ TEXHUKOW PErUCTPAIMKA CPUTMOTPAMMBI.
BrinonanTe BU3yanbHbINA U KOJTUYECTBEHHBIN aHAN3 CPUTMOTPpaMMBbI B IOKOE U
nociie GU3NIECKO HArpy3KH.

Ji1st paboThl BaM MOHAA00STCA: Y CTPOMCTBO OECITPOBOIHOM PETUCTPALINH
OmoJIorndecKknx curHajgoB "buo-xke3n® ", narunk P2, ocHAIIEHABIH TBYMS
nee3oaaTurkamu, [Iporpammuoe obecnieuenne" Powergraph 3.3 X ® ", KommbroTep
¢ Windows XP u Bbimie, ocHamenasii USB-nioprom, JlelkomnacTeipb, DIEKTPO HBINA
renb, Ha0Op TeKCTUIIBHBIX 3acTexkek, Uexon mis buo-xkesna, Kanuensapckue 3aKuUMBbI.
Xoxa paboThl:

1. BkrounTe KOMIBIOTED.

2. loaxsrounTe MpUEMHUK OECITPOBOIHOTO cuTHANa K mopty USB.

3. Hatuuk P2(puonerossiii PP) coequnen ¢ kopmycom buo-xesn.

4. Eciii coeIMHEHUE BBITIOJIHEHO MPABUIBHO, CHUHUN WHJUKATOP HA KOPITyCce
YCUJIUTENS] HAYHET MePUOANYECKU MyJIbCUPOBATD.

5. [lpenmeT HaneBaetcst Ha Ooenpurnac, bruo-ke3 momMenaeTcst B KPbIIIKY Pa3beMoOM
BBepX. Uexo HafeKHO 3aKPEIUISIETCS JTUITYYKOM Ha Tejle UCIbITyeMoro (cm. puc. 1.3
u 9-11 BBoaHOTO pazzaena).

6. McnpITyeMblld CHIUT HA CTYJIE, PYKH BJOJIb TYJOBHUILA, JaJOHU HOBEPHYTHI

Hapyxy. McnbITyeMoro npocst pacciiaduThes.
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7. Ha ocHOBaHMHM mocneHel Gananry, Ha MOAylIeuKke 0e3bIMIHHOTO Majblla JIEBOM
PYKH, K KPACHOMY JAaTYUKY HEIUIOTHO MPHUKPEIJIEHA MTOJIOCKA JEHKOILIACTHIPS.

8. [TouyBCTBYITE MyIbCALIMIO TIJICYEBOM apTEPUU HA YPOBHE JIOKTEBOTO CycTaBa. Xo/1
apTepyuu MO>KHO OTMETHUTh Ha KOKE€ MapKEPOM.

B Touke mynbcanuu J1Be MOJIOCKH JICUKOIUIACTHIPS KPECT-HAKPECT (PUKCUPYIOT
JATYUK 4epHOTo 1BeTa. [[poBOMa OT JaTYMKOB KPEMATCS K O1CXKIE KAaHLIEIAPCKUMU
3KMMaMH, CIIEs 32 TEM, YTOOBI IPU ABMKEHUU HE ObUIO HATSKEHUS.

9. ITouyBCTBYUTE MyIbCAIIMIO HAPY>KHON COHHOM apTEpUH, JBUTASICh OT CPEIHEMN
JMHUH K KParo TPYAUHO-KIFOUYUYHO-COCIEBUIHON MBIIIIBI HA YPOBHE
NEPCTHEBUAHOTO XpsIa. X0 apTEPUU TAKKE MOKHO OTMETUTh Ha KOKE MAPKEPOM.
10. OkcniepumeHTaTop 3amyckaeT nporpammy "Powergraph Pro", B mento "Bsi6op 86
- 86 - ®usnonorus cepaeuHo-cocyauctoi cucrembl ALIT" BeiOMpaeT myHKT
"Biorecorder".

11. Ilocne 3amycka nporpamMMsl B MeHI0 "®@aiin" BeiOepute: "Hactpoiiku 3arpy3ku” -
"Cdurmorpadus", B pe3yabTare 4ero nosiBUTCS MoJie JUIs ABYXKAHAIBHOU 3aIMCH.
12. DKkcriepUMEHT COCTOUT U3 TPEX YACTEM, Kakaask U3 KOTOPbIX HAUMHAETCS MPU
Ha)kaTh¥ Ha KHOTIKY "Ilyck" 1 3akaHUMBaeTCs BPyYHYIO.

13. Haxxmute kHonky "[lyck" v BBIOJIHUTE PETUCTPALIAIO B COCTOSTHUU MOKOS.

Breurnuii Bua KpuBO# JOJIKEH COOTBETCTBOBATH pUC. 23.
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Puc. 23 BHemiHuii BUJ KPUBOM yJ1bCOBOM BOJIHBI

14. UcnsiTtyemoro npocar caenath 20 npucenanuii. CHoBa HaxmuTe KHONKY "ITyck"
Y 3apeTUCTpUpyHTECh Mocie GU3nIecKo Harpys3KHu.
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15. Coxpanure nanuslie (MeHro "®@aiin"- "CoxpaHuTs'") U NIPUCTYNIUTE K aHAITHU3Y
[OJyYEHHBIX JaHHbIX. 16. CpaBHUTE BHEIIHUNA BUJ CPUTMOTpaMM apTEpUH Najiblia,
IUIEYEBOM U COHHOM apTepuid. CX0JCTBa U pa3anuus (PUKCUPYIOTCS B IPOTOKOJIE.

17. I3mepbTe aMIuuTyay 3yO1oB churmorpaMmsal. [[iast aToro BeiGepute oauH 3y0erl,
BbIOepuTe MyHKT "Tabnuia 3nadenuit” B meHro "Ananus". B kareropuun
"Cratuctuka" Beioepute ¢pyHkiuio "Max-min", a 3aTem BoiOepute "Brrunciuts" B
noaMento "®dynkuusa". B kaxa1oM gparMenTe 3anucu u3MepstoT He MEHEE TPeX
3y0OB, BBIUUCIIASA CpeHEE apu(PMETHUECKOE, TIOCTIE YEro Pe3yIbTaThl 3aHOCST B

Ta0JIuILy.

HasBanue 3nauenue 3youa | Cpenusis Ha3Banue
¢dparmenta | (MV) IPOJOJDKUTEIBHOCTD | apTEPUH
3anucu OJIHOTO ITUKJIa

Iloxkoit

[Tocne
bu3nueckoit
Harpy3Ku

18. MI3mepbTe MpOJOHKUTENBHOCTD OJTHOTO LIMKJIA C(OUTMOTPAMMBIL: 1711 3TOTO
BbIOEPUTE YyUaCTOK KPUBOM MEX1y MaKCUMaJIbHBIMU 3HAUEHUSMHU 3y0O0B, a 3aTeEM
BbIOepuTe "Tabnuiia 3naueHuit" B MeHto "Ananuz". B paznene "Kareropus"
BbIOEpUTE yHKT "Bb100p", a B pazaene "Oyukuua" - myHKT "[IpogomkuTensHOCTh" .
[Tocne pacuera nnurensHocTH oHOTO 1MKiIa (Mento-Dynkiusa Calculate)
MOBTOPUTE U3MEPEHHUSI 32 OJIUH U TOT K€ MHTEPBAI 3 pa3a, pacCuUuTaB CpeaHee
3HAYCHHE.
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I'1aBa 2. ®U3M0JI0TUA IBIXATEJIHLHOU CUCTEMBbI

KonmponvHnsie 6onpocst no meme 3anamus
1. Cmpoenue ovixamenvHou cucmemol.
2. Dynxyuu, 8vinoaHsemvie ObIXAMeIbHOU CUCMEMOLL.
3. Benmunayus neekux.
4. Jlugppyzus xucnopooa u yenekuciozo easa yepes aapozemamudeckuti bapvep
5. Tpancnopm OvixamenbHbIX 2a308 KPOBbHIO.
6. Ilokazamenv KUCI0pOOHOU eMKOCMU 2eMO2T0OUHA.
7. 3awummnvle pyHKyUU ObIXAMENbHBIX NYMeEll.
8. Kauecmesenmuvie u KonuvecmeaenHvle noKazamen ObIXaHus.
9. Ocobennocmu Ovixanus Ha gvlcome.
10.0cobennocmu ovixanus na 2nyoune.
11.Memooul uccnedosarnus gnewne2o ObIXaHUsL.

Jlumepamypa
1.Acaoocansn H.A. @usuonocus uenosexa | H.A. Aecadxcansn, J1.3. Tenv, B.U. Hupxun, C.A.
Yecnokosa. — M.: Meouyunckas knuea, H.Hoseopoo: HI'MA, 2003.-528c¢.
2.3anvkoH.I". Qusuonozus uenogexa. Memoowvl ucciedo8anus GyHKyuli opeanuzma: 1abopamopHbulil
npaxmuxym / H.I'. 3anvro.—CI16.:CI1617ITA,2003.— 36¢.
3.Memoouueckue ykazanus K 1abopamophvim pabomam no Kypcy « Qusuonocus 4eiosekay/cocm.
E.A. Hypeaneesa, H.H. Kpacnoeopckas, /].A. Enuxees.—Y¢a, 2002.-41c.
4.Pyk080OCm80 K Npakmu4eckKum 3auamusim no HOPMAaibHOU ¢usuonocuu: yued. nocooue/ H. H.
Anunos, /. A. Axmamosa, B. I'. Agpanacvesa u op., noo peo. C.M. Byovirunoti, B.M. Cmupnosa.—
M.: Axaoemus, 2005.—336¢.
5.@uszuonoeus uenosexa :6 3 m. Inoo peo. P. [lImuoma, I'. Tesca.—M.: Mup, 1996.—420c.

Ilpakmuueckaa pavoma Nel
Mooenw /lonoepca. /lemoncmpayusn mexanuzma 6HewIHe20 ObIXaAHUA

[TocTynnenue Bo3ayxa B JIETKHE MPOUCXOAUT Oyiaroapss U3MEHEHUSIM 00bEMa
IPYJIHON MOJIOCTH M COOTBETCTBYIOLIMM WM KOJICOAHUSIM JIaBJICHUSI B TUICBPaIbHOM
meénu. Ilpu  cokpalieHMM  AbIXaTeIbHOW  MYCKYJaTyphl TpyJHas  KJIETKa
YBEJIMYMBAETCS B O0BEME, BCIEN 3a HEW YBEITUYMBAIOTCS B 00bEME M JIETKHUE,
JIaBJICHUE B HUX YMEHBILAETCS, U MO 3aKOHY boiist Mapuorra B JIerkue mocTyIaer
aTMOoC(epHBINA BO3AYyX — OCyIIeCTBIsIeTCs BIoX. [Ipu Bbmoxe 00beM rpyIHOM KIETKA
YMEHBIIIAETCS, BCJIEA 3a HUM YMEHBIACTCS W O0BEM JIETKWX, JaBJieHHE B HUX
BO3pacTaeT M  BO3AyX T[OKHWJIAET  JIETKUE. [[BMKEHHS  TpyJHOW  KIIETKH
OCYIIECTBIISIIOTCS OJ1aro/iapsi COKpaIIeHUsIM JbIXaTeaIbHON MycKynatypsl. [Ipu aTom
COKpAIl[EHHs MBIIII MOTYT MPUBOAUTH B JIBIDKEHUE peOpa, U3MEHsISI TEM CaMbIM
o0beM TpyaHOM kieTku. C napyrod CTOPOHBI O0BEM TPYIHOU KIETKH MOXKET
U3MEHATHCS 3a CYET COKpalieHus (YIUIoIIeHus1) W pacciabienust nuadparmel. Ha
IpakTHKe ke o00a 3TM MeXaHu3Ma paboTalT B HEKOTOPOM CTEMEHM, OJIHAKO
BBIPAKEHHOCTh WX HeoauHakoBa. Eciu mpeobiagaroT NBHKEHUS AuapparMbl, TO
TOBOPSAT O OPIOLIHOM THIIE JIbIXaHMSI, KOTOPOE B OOJIbIIIEH CTENEHU XapaKTepHO AJis
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myxxunH. Ecam sxe mpeoOnagatoT ABMKeHHUs pedep moj IeHCTBUEM MeEXpeOepHbIX
MBIIII] WJIA BCTIOMOTATEIBbHON WHCTIMPATOPHOW MYCKYJIATypPhl, TO TOBOPSIT O TPYAHOM
TUTNIE JBIXaHWS, KOTOpOoe B OOJBIIEH Mepe XapakTepHO i J>KEHIIWH. B
OCYIIECTBIICHUM BHENIHETO JBIXaHWsS TPUHUMAIOT ydYacThe TPH aHATOMO-
(YHKIIMOHAJIBHBIX 00pa30BaHUs, OT CBOMCTB KOTOPBIX 3aBUCUT OHOMEXaHU3M
neixaaust. K atum oOpazoBanusiM OTHOCAT: 1. PacTsokuMmblie apIxatenbHbIC MYTH. 2.
DONacTUYECKYIO JIETOYHYIO TKaHb. 3. ILIOTHBIM KOCTHO-XPSIIIEBOW KapKac IpyIHOM
KJIETKH, & TAK)KE €€ CBSI3KH M MBIIIIIBI.

OTOT mpolecC HATISAHO MOXET OBITh MPOJEMOHCTPHUPOBAH Ha MOJENU
Honaepca. DTO YCTPOHMCTBO Mg JAEMOHCTpAallMd POJU BHYTPHUILICBPAIBHOTO
JaBICHUA B JBIXaTEIBHOM aKTe, MpeJCTaBisioniee coOoil mpemapar JETKUX C
Tpaxeel, 3aKIIOYCHHBI B MPO3PAayHyI0 Kamepy; MpPU YMEHBIICHUH JaBJICHHUS B
KaMepe OTHOCHTENBHO JIaBJICHUS B JIETKUX MPOUCXOIUT «BIOX», MPU YBEIUYCHUH -
«BBIIOX» (pHC. 18).

Puc. 18. Mogens Jlonaepca

Mopnens npencraBisieT coOOM CTEKISIHHBIA COCYZ C PE3MHOBOM MeMOpaHOi
BMECTO JHAa. B mpoOupKy cocyna BCTaBisieTCS KaHIONS, Ha KOTOPOW YKperJisieTcs
npenapar U30JIMPOBAHHBIX JETKUX Ja00paTOpHOro KUBOTHOTrO. Cocyn ¢ pe3MHOBBIM
JTHOM UMHUTHUPYET T€PMETUYECKU 3aMKHYTYIO IJIEBpaIbHYIO MOJNOCTh. Pe3anHoBoe qHO
MO3BOJIAET M3MEHATh 00bEM HTOM monoctu. JI€rkue uepe3 KaHIONIO MOTYT
coo0ImaTeCss € aTMOC(HEPHBIM BO3AYXOM, Kak 3TO HMEET MECTO B OpraHusMe
AKUBOTHBIX. OTTArMBas WIM [POJABIMBAs PE3MHOBOE JHO MOJEIH MOXKHO
MMUTHPOBATH MPOIECC BO3IyX000OMEHA B JIETKUX.

[lenb pabGotbl: M3yunTh MeXaHM3M BHEIIHErO JbIXaHHUA Yy MO3BOHOYHBIX
KUBOTHBIX.

Jns pabotel HeoOxoaumbl: CoCyl € PpPE3WHOBBIM JIHOM, JIATYIIKA, HAOOp
XUPYPrUu4e€CKUX MHCTPYMEHTOB, (PU3NOJIOTUYECKUN PACTBOP.
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Xoa pabotel: O0e3NBIKEHHYIO JIATYIIKY (UKCUPYIOT Ha JOIICYKE OpIOIIKOM
KBEpXY. YIAIAIOT HUKHIOI YENIIOCTh U HAXOAST TOJIOCOBYIO Iienb. Pacmomnarator
BOKPYT XPSIIEBON TOPTaHU METIIO JUTaTyphl. BBOAST KaHIONIO B TOJIOCOBYIO LIETh U
3aKPEIUISIOT €€ C MOMOIIBIO JIUTATYPHI.

BcekppiBaloT TrpyaHYI0 MOJOCTh U, YIAISIIOT BCE OKpPYXKAIOIIME TKaHW,
MOJIHOCTBIO M3OJUPYIOT JIETKHE. YKPEIUIAIOT Ha KaHIOJIE W30JMPOBAHHBIE JIETKUE,
MOMEIIAIOT MX B COCYJ C PE3MHOBBIM JHOM M IUIOTHO 3aKphiBaloT MpoOkoi. (B
MOMEHT YKPEIUIEHHS JETKUX B COCYJIE CJIETKa MPOAABIMBAIOT pe3uHOBOE JHO. [locne
TOTO Kak MpoOKa OyJeT 3aKpbITa U JHO BEPHETCS B HOPMAIBHOE MOJIO)KEHUE BHYTPHU
COCyJla BOZHUKAET «OTPHUILIATEIILHOEY JTaBJICHUE U JIETKUE PACIIPABIISIOTCS).

[ToouepEnHO OTTATMBAIOT BHU3 U BJABIMBAIOT BHYTPh COCYJa PE3UHOBOE JTHO
annapara. HabmonaroT nusmeHenus o0bEéMa JIETKUX BO BPEMsI «BJIOXa» U «BBIIOXa».
Pucyror cxemy 3THX poLeccos.

Memoowl uccnedosanusn 6Heuinez0 ObIXAHUA

JIist OlleHKHM BEHTWISIIIUOHHOW (PYHKIIUU JIETKUX, COCTOSIHUS JbIXaTEIbHBIX
NyTe MPUMEHSIOTCS Pa3IMYHbIC METOIBI.

Ilnesemozpagua — peructpauus IBHKCHUN TPYAHON KIETKH HPH IbIXATEIbHBIX
nBkeHusx. OHa MNpPOBOAUTCS TMyTeM TpaHCchopMallMd U3MEHEHHUs JIMHEWHBIX
NepPEeMEIICHU TPYJHOM KIETKM B MEXaHMYECKUM WM DJIEKTPUYECKUM CHUTHAI.
[THeBMOrpamma MO3BOJISIET OIEHUTH YMCIO JIBIXaTEIbHBIX JABUKCHUN 32 CAMHUILY
BPEMEHHU, OJIHAKO, METO/ HE MO3BOJISIET OLIEHUTh OOBEMBI 1 EMKOCTH JIETKHX.

Cnupomempus — perucTpanusi MEPBUYHBIX OOBEMOB JIETKUX M >KU3HEHHOU
eMkocTu Jerkux. Crnuporpadus. Crnuporpadusi MO3BOJISIET OIEHUTH OCHOBHBIE
MOKa3aTeNn AeATEIbHOCTH JbIXaTeIbHON CUCTEMBI

Ouenka (YHKIIMOHATBLHOTO  COCTOSIHUSL CHCTEMBI  BHEIIHETO  JIbIXaHMUS
MPOBOJIUTCA C LIEJIbIO OMNPENEICHUS] y4acTUs €€ B DHEPreTHYECKOM, TEIIOBOM,
BOJAHOM OOMEHAaxX OpraHu3Ma, T. €. B ()U3MYECKOM M XMMHYECKOM KOMIIOHEHTaX
TEPMOPETYJSIIUUA JUIsl TOJCp>KaHus, TJIaBHBIM 00pa3oM, ra3oBOrO W TEIIOBOTO
romeocraza. Pa3znnuaioT KauecTBEHHbIE (PUTM) M KOJMYECTBEHHBbIC (YacToTa,
rIyOrHa, MUHYTHBINH 0O0BEM JbIXaHUS U AP.) TOKA3aTeNu JAbIXaHUsI.

Buwioensiom uemolpe NePBUUHbIX 1€2O0UYHbBLX obvema:

J1O — npIxarenbHBIH 00BEM Ta3a, BABIXa€MOT'0 MUIM BBIJIBIXa€MOT0 MPH KaX0M
LUKJIE B CIOKOWHOM coctosiaud, (400-500 mu);

POB1 — pesepBHBIIi 00BeM BaOxa. MaKkCHUMalbHOE KOJIMYECTBO BO3/yXa,
KOTOPO€ MOKHO BJIOXHYTh JOMOJHHUTENBHO Mociie oOpryHOro Broxa, (1900 — 3000
MIT);

POBBIim — pesepBHBIE 00beM BbIJOXa. MaKCHMaIbHOE KOJIMYECTBO BO3/YXa,
KOTOPOE MOXHO BBIJOXHYTh IOCJIE 00BIYHOTO BhI0Xa, (700—1000 Mi);

OO — ocrarounslii 00beM. KonmdecTBO rasza, OCTaBIICTOCS B JICTKUX IIOCTIE
MaKCUMaJIbHOTO BbIIoXa. O0BEM ocTaTOYHOrO Bo3ayxa coctaniser 1100—-2000 mo.

KpoMme Toro, pazinyaroT TakKe 4eThIpe €MKOCTU JIETKUX, KaXIas U3 KOTOPBIX
BKJIFOYAET J[Ba UJIK 00Jiee MEPBUYHBIX 00beMa:
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OEJI — o0mas eMKOCTh JierkuxX. KoimdecTBO rasza B JIETKMX B KOHIIE
MaKCUMAaJIbHOTO BIoxa. B HOpManbHbIX ycnoBusx coctout u3 50% POBa + 11% 1O
+ 15%

POBbin + 24% OO. [lannas BenrurHa y B3pociibix coctaisieT 4200—-6000 mu;

JKEJI — >xu3HeHHass eMKOCTh Jierkux. Hawmbomnpmuii o0beM rasza, KOTOpPBIH
MO>KHO BBIZIOXHYTb IOCJIE MaKCUMaJIbHOTO Bioxa. [Ipeacrasiser coboii cymmy:

JHO+POBa+POBbiz. V B3pocasix KEJI coctaBnser 3300—-4800 mut;

EB — emkocth Bgoxa. MakcuMyM BO31yxa, KOTOPBIA MOKHO BJIOXHYTb IOCIIE
crokorHoro Bei1oxa; coctouT u3 J1O + POBa. B nopme EB coctaBnseT okono 75%
KEJI, a POBe1g — 25% XKEJI;

®OE — ¢yHkimonanpHasi octaTouHasi eMKOCTh. KonmndecTBo rasza, ocTaronierocs
B JIETKHX IOCJIE CIIOKOWHOTO BbIIOXA, paBHO cymMe POBbIn + OO.

Cnenyer yuuthiBaTh, 4TO POBBIA — oO4YeHb BapuaOelbHAas BEJIWYUHA,
3HAYNUTEIILHO MEHSIOMIASCS JaXKe Y OJHOTO U TOTO K€ JINLA.

Onwucanue npubopoB: BopasHol crnupoMerp NpeacTaBiIsieT COOOW KOJIOKOI,
MOTPYKEHHBIA B BOAY U YPAaBHOBEIICHHBIN IPy30M, MEPEKUHYTHIM uepe3 OJIoK (puc.
19, A). Beiabixaemblil BO3IyX HOJBOAAT TOJ KOJOKOJ YE€pe3 METaINYECKYIO
TpYOKY, TuaMeTp KOTOPOH, TaK ke Kak JUaMeTpbl PE3UHOBOM TPYOKH U MYHJIITYKA,
JIOJDKEH OBITh OKOJO 2CM, 4YTOObI HE BO3HUKAJIO OILIyTUMOE CONPOTUBJICHUE
IbIXaHWo0. Bo3ayX, mocTymaromui I0J KOJIOKOJI, 3acCTaBise€T €ro BCILIBIBATh.
BricoTa BCIuibIBaHMS, ompenessieMas IO IIKajle W yKaszaTeno, MpoKanuOpoBaHa Ha
00bEM MOCTYIMAIOUIET0 BO3yXa.

MYHAWTYK

Konokon

=\

Puc. 19. Konctpykuuu ciupomeTpoB: 1, 3 — BOASHBIC CIUPOMETPHI; 2 — CYXOBO3YIITHBIN
CIIUPOMETP
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B  Hacrosiiee BpemMsi NPUMEHSIIOTCS  MOPTATUBHBIE  CHUPOMETPHI  C
BO3MOXHOCTBIO TOAKIIOYEHUS K KommbloTepy uiu mnpuHtepy (puc. 20). Takue
npuOOpsl MO3BOJISIIOT TMPOBOAUTH JbIXATEIbHBIE TECThl, PE3YyIbTaThl KOTOPBIX
HEMOCPEJICTBEHHO CUUTHIBAIOTCS C JUCIUIES] CIIMPOMETPA, pPacledaTbIBalOTCS C
pacyeToM BCEX OCHOBHBIX MTapaMETPOB U MHJEKCOB.

Puc. 20. [TopTaTuBHBII 371€KTPOHHBIA CTUPOMETP

Ilpakmuueckasn paooma Ne 2
Onpeoenenue /KEJI, nepeuunuix 1€204HbIX 00HEM0O6 C ROMOUWBIO NPUOOPA

XoJ paboThl:
1.0gnomMoMeHTHOE ompenesieHue ku3HeHHo emkoctu jerkux (JKEJI). IloctaButh
mkany npubopa Ha «0». CnenaTh MakCUMajbHBIA BJIOX, B3ATh MYHALUTYK B POT,
3a)KaTh HOC M CJEJIaTh MAaKCUMAJIbHBIM BBIJOX B CIIMPOMETP. 3alMCATh NOKA3aHUS U
NOCTaBUTh HIKaTy Mpudopa Ha «0».
2.0npeaenuTh )KU3HEHHYI0 eMKOCTh JISTKUX 10 HaHorpamme (puc. 21), 3Has Bo3pact
UCIIBITYEMOT'O B F0JIaXx U €r0 pOCT B CAHTUMETpaX.
3.CpaBHUTb, 1aTh MOSICHEHHUS.

OnpeneneHue  MEPBUYHBIX  JIETOYHBIX  00beMoB. s ompeneneHus
apixarenbHoro oowvema (JIO) cimemyer mociae CHOKOWHOTO BAOXa MPOM3BECTH
CIIOKOMHBIN, HOPMaJIbHBIM BBIOX B CIIUPOMETP. 3aT€M CHATH MOKA3aHUS CUETUYUKA U
MOCTaBUTH IIKaTy nmpudopa Ha «0».

Jns  ompenenenus pesepBHoro oOwbemMa Bboxa (POBbin) mpousBectu
CIIOKOMHBIM HOpPMaJbHBIM BBIAOX B aTMocdepy, 3aTeM caenaTb MaKCUMalbHbINA
BBIJIOX B CHUPOMETp. 3amucarh MOKa3aHUs MpUOOpa M MOCTAaBUTH IMIKaTy Ha «O0».
Benmuuuny pezepHoro oonsema Baoxa (POBx.) onpenensiem no hopmyie

POBa. = )KEJI — (1O+POBsIz.).
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MymuuHs! MenuuHs!

Bospaem  MEN  Poem Bospacm  KEN mgocm

16
Y,

J0
40
S0k

1
WK 350

30
40

50

60

i 240

10

1 2100

Puc. 21. Homorpamma omnpenenenus >ku3HeHHo eMkocTtu serkux (JKEJ)

Ilpakmuueckas paooma Ne3
AHanuz cocmoanus OblxamenbHou CUCHEeMbl

KonuyecTBo BO3myxa, MpOXOASIEro Yepe3 JIerKWe MNpu BAOXE M BBIIOXE,
3aBUCUT OT 00beMa rpyJHOM KIIETKH, MOABUAKHOCTH AuadparMel, pedep, COCTOSAHUS
IBIXaTEIbHBIX MBI W CaMOM JIETOYHOM TKaHUM — €€ JJIACTUYHOCTH, CTEIECHU
KPOBEHAIOJIHEHUS U T.]I.

[lenb  paGoTel - O3HaKOMHUTBCS C METOJUKAMU aHalIW3a COCTOSHUS
JBIXaTEeIbHON CUCTEMBbI YeIOBeKa.

Martepuanbl 1 000pyI0BaHHUE: CITUPOMETP, CIIUPT, BaTa, KAIbKYJIATOP.

Xoa pabotel: C MOMOIIBIO CIIUPOMETPA OMPEIEIUTh BEITUUYHUHY JIbIXaTEIbHOTO
oovema (J10), xmu3nenHori emkoct jerkux (JKEJI), pesepBHOrO 0O0BeMa BbIIOXA
(POBbIN).

Paccuntars no opmynam creayronue BeTUuIHHbL:
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PesepBHbIii 00beM BIOXA Poeo = JKEJI - (/][O + POgvi0)

EMkocTh BIoxa Eeo = POso + JIO

OcTaTo4HbBIi 00BEM OO0 = 33 * JKEJI/100

OYHKIMOHAIBHASL OCTAaTOYHAsI EMKOCTb JIETKUX DOE = POswvio + OO0

PaccunTaTh JODKHYIO KH3HEHHYIO EMKOCTh JIETKUX 110 (hOpMyJIaMm:
JKEJI = (L*0,052) - (B*0,022) - 3,60 onst myosicuun
JKEJI = (L*0,041) - (B*0,018) - 2,68 ons orcenuyun
rae L —poct B cMm, B — Bo3pact B ropax.

Paccuurate oTkiionenue gakrnyeckoi JXKEJI ot qoimkHOM:
100 - PKEJI pakmuuecxan™100/2KEJI 0onxcnas),
XKEJI nomxkHast - HaHorpamma (puc. 21).

Paccuurars xusHeHHbl unnexc — JKHM = JKEJIIP, rne P — Bec tena, xr; XKEJI -
(dakTHYeCKas BEIMYMHA KU3HEHHOW €MKOCTH JIETKHUX B MIL

CpaBHUTb  TOJIy4YEHHBIC  JaHHBIE C  HOPMAJbHBIMH  IIOKAa3aTeIISIMHU,
npuBeneHHbIMU HUKe. Benmmunna JXEJI B cpemnem: 2,5-4,0m s skeHIuH U 3,5-
5,0 1 ans myxkuuH. Otkinonenue peanbHol XKEJI ot gomxnoit no 15% cuuraercs
HOpMaJbHBIM, cBbllle 20% - yka3bpIBaeT Ha cIa0OCTh JETOYHOU CHCTEMBI. B HOpMe
it myxanH 110 30-35 ner, He 3aHuMarommxcst  crioprom KU = 60-65 mu/kr, mos
CIIOPTCMEHOB - 65-75 MII/KT; mJis *KEHIMH, He 3aHuMaromuxcs crmoptom KU = 55-
60 mur/kr, mns cioprecMeHok — 60-70 ma/kr. Benuuuna Toro mokasatens MeHee 55
MJI/KT JUIsl My»X9uH 1 MeHee 50 MII/KT 1j1s J)KCHIIWH TOBOPHT O HEIOCTATOYHOCTH
JKEJI unn 06 n306ITOYHOM Bece Tea.

Ilpakmuueckasn paboma Ne 4
DynkyuonanvHan npooa c 3adepricusanuem ovixanus (npooa Illmanze)

BpeMms, B TeueHME KOTOPOro YEJIOBEK MOKET 3aJIep>KUBaTh JIbIXaHUE,
MpEeoAoJIeBasl KeJIaHUE BIOXHYTb, MHAMBHUAYaJTbHO. OHO 3aBHCUT OT COCTOSIHUS
arrapara BHEITHEro JIbIXaHus U CUCTEMBbI KpoBooOparieHus. [loaToMy JIUTENHHOCTh
MPOU3BOJILHOW MaKCUMaJbHOW 3aJepKKU JBbIXaHUSI MOXET MCIO0JIb30BaThCsl B
KauecTBe (PYHKIIMOHATLHOU MPoObl. CITIOCOOHOCTH YEJIOBEKA K JUIUTEIHHOM 3a/IepiKKE
JBIXaHUSI CBUJICTEIILCTBYET O HAJIMYMHM 3HAUYUTENIBHBIX PE3EPBOB B OpraHusMme. Y
3I0POBBIX JIOJICH BpeMs 3aJI€P>KKHU JIbIXaHUS TOCJI€ CIIOKOMHOrO BJOXA COCTABIISET
50-60c, mocite crokoMHoro BeIioxa oHo MeHbIe — 30-40c.

Xoa paboTel: A. OnpenenuTh BpeMs MaKCUMaJbHOM 3a7CP)KKH JIbIXaHUS Ha
BJI0XE U Bbiaoxe. MccnenyeMplil B TeueHre 3-4MHUH JIBIIIUT CIIOKOWHO, 3aT€M MOCIe
OOBIYHOTO BBIZIOXA JIETIAET TIIYOOKWW BIOX WJIM TIYOOKHM BBIJOX WM 3a/I€PKUBACT
JbIXaHUE KaK MOKHO poJibliie. [1oiap3ysach CEKyHIOMEPOM, OMPEACIUTh BpEMs OT
MOMEHTA 33JICP’KKHU JBIXaHUs O MOMEHTA €ro BO300OHOBICHH. B 00oux cimydasx s
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OTIpeNeNeHUs] MaKCUMAaJIbHOW 3aJIep>KKH  JIbIXaHWSI HWCIONB3YIOT JaHHBIE TpPex
NOMBITOK M OepyT cpenaHee apudmernueckoe 3HadeHue. CocTaBuUTh TAOIUIYy IO
oOpasity (Ta0i. 2) u 3anucarth pe3yabTaThl

OnpenenuTs BpeMs MaKCUMaJIbHOM 3aJ€p>KKH [JIbIXaHHWs B TIOKOE, IOCJe
J03UPOBAaHHOW Harpy3ku u Tocie oTabixa. JlosmpoBanHas Harpy3ka — 20
npucenanuii 3a 30c. [Tocie 3Toro Hy)HO OBICTPO CECTh Ha CTYJI, 33aJIePKATh JIbIXaHHE
U U3MEPUTh BpeMs MaKCHUMAJbHOW 3aJCpKKW JbIXaHUS Ha BIOXE. BBIUMCINTH
MIPOIICHTHOE OTHOIICHHE TMOJYYCHHBIX PE3yJbTAaTOB OMBITOB «b» ¢ cocTosHMEM B
nmokoe «A». [lomydeHHBIC HaHHBIC 3aHECTH B TAOJWIy M CPAaBHUTHh 3HAYCHUS C
HOPMATHBHBIMH JTaHHBIMU, TIPUBEICHHBIMU HUKE.

Ta6nmma 2
DyHKIMOHAIBbHAS Npo0a ¢ 3aAepKKoi apixanus (mpoba llltanre)
3ajiepiKKa JbIXaHUs, C
Kareropuu ucnsITyemMbIx -

B mokoe (A) [Tocne npucenanuit ITocne oTnpixa

3nopossie 46-60 Bonee 50% ot A Bonee 100% ot A
TPEHHUPOBAHHBIC
3a0poBELe 36-45 30-40% ot A 70-100% ot A
HE TPEHUPOBAHHBIE

Ilpakmuueckana paboma Ne 5

PecniupaTropHbIi HUKJ B Pa3HbIX (PYHKIHOHAJIBHBIX COCTOAHHUSAX

Henp: [To3HakOMUTCA ¢ TEXHUKOM perucTpanny NHEBMOpaMMsbl. [IpoBectn ee ananus
JUTSI pa3HbIX (YHKIMOHAIBHBIX COCTOSHUM.

O6opynoBaHue:

YcTpolicTBO 6ECITPOBOTHOM PErUCTpaliKi OMOJIOTHYECKUX CUTHAIOB «broxke3n®»

LI Hatuuk 11

1110 «Powergraph 3.3X®»,

) Komnsrorep ¢ OC Windows XP u Boinie, ocHanieHusii USB- nmoptom.

1 Pa3rpy3o4Has cucteMa ¢ puKcaTopaMu MaHKeThl U bruoxkesna Ha Tele UCTIbITYe-
MOTO.

[ HocoBou 3a)xum

Xona paboThl:

1.Bkto4aroT KOMIBIOTED.

2. IloncoenuHsoT 6€cIpoOBOAHON MpUEMHUK curHaioB k USB- mopty.

3. K kopnycy buoxesna noacoenuustor naruuk AI1.

4. IloBepx oneXkabl, Ha TPYIHYIO KJIETKY HCIIBITYEMOTO HAJI€BAOT Pa3rpy304HYIO CH-
CTEMY, KaK ITI0Ka3aHo Ha puc. 1.1 u 8 BBogHOrO pasnena, 3akperioT buoxesn Ha
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Pasrpy304HBIX JIIMKAxX CIIEpear METKOM [ /MUraromyM HHAUMKATOpOoM [ ] Kriepenu,
(uKkcupys ¢ ABYX CTOPOH KOJIbLIEOOpa3HBIMU (PUKCATOPAMH.

6. B nydeBoit oGnactu cpeaneid ¢anaHru 0e3bIMSIHHOIO NAJblAa TajblalueH
HaXOJAT

MYJbCUPYIOLIYIO apTEPHUIO, Kya YCTAHABINBAIOT Mbe30JaATYNK, KOTOPBIN (PUKCH
pYIOT, 00€pHYB Iajel] BMECTE C JATYMKOM IOJIOCKOH JIEHKOILIACTHIPS.

7. WcneiTyemblii mpuHUMAaET ya00HOE TMoJjiokeHue, cuias Ha cryne. Ilo3za Ha
NPOTSIZKEHNUH BCEro IKCIEPUMEHTA U3MEHATHCH He J0IKHA.

8. DxcnepuMeHTaTOp 3amyckaet nmporpammy «Powergraph Pro», B Mmento «Bbibop
AUID» BeiOupaer nmyHkT «Biorecorder».

9. Ilocne 3amycka nporpaMmsl, B MEHIO «Dailiny BIOUPAIOT: «3arpy3uTh HACTPOUKI
«IIpo0sI ¢ 3a1epKKOM ABIXaHUNA», B PE3YJIBTATE YETO BOSHUKHET MOJIE JUIS ABYXKa-
HaJIbHOM 3aIIUCH.

10. IlepBblil pparMeHT- ABIXaHUE B MOKOE. DKCIEPUMEHTATOP HAKUMAET Ha KHOIIKY
«CTapT», HCHBITYEMOTO IPOCAT JBIIIATH CIIOKONHO.

0z
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05 ,W\
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11. Bropoii pparmeHT- 3a1ep:KKa IbIXaHUS ¥ TUnepBeHTHAsINuUs. crbiryemoro
POCAT 3a/iepkKaTh JAbixaHue (ckoyibko cMoxeT - 20-40 cexynn). [Tocne
BO300HOBJICHUSI JIBIXaHUS PETUCTPUPYIOT HEMPOU3BOJIBHYIO TUTIEPBEHTUIISIIUIO.

12. Tpetuii pparmeHT- AbIXaHUE A0 U Nocje PU3UIECKO HATPY3KH.
DKCnepuMEHTATOp HAXKUMAeT Ha KHOMKY «CTapT», HCTIBITYEMOTO MPOCST AbIIIATh
CIIOKOMHO. Jlanee ocTaHaBIMBarOT 3anuch. McnbiTyeMslil BetaeT - [Ipucenanue
20(neBymiku) 40-50 (Monoaple aro1u). BriItouaem 3anuch mociie Npruce1anus.
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18. U3mepeHne 4acToThl IMyJibca MPOBOASAT MO AHAJIOTMYHON METOJIMKE, BBIUUCISA
JaH

Hbie 15 KaHana «Ilyabey. [{ns pacueroB 1enecoodpa3Ho BIIACISITh KPUBYIO MTyJbCa
B 00J1acTH ABYX MakcUMyMOB. [IpoBoasT 3-4 u3mepeHusi, ocie 4ero BRIUUCISIOT
CPEIIHIOIO MTPOJIOJKUTEILHOCTh OJTHOTO ITUKJIA, IaHHBIE 3aHOCAT B TAOIHILy 2.

19. OnpenensdioT 4YacTOTy CEPACYHBIX COKpalleHUH. 3Has MPOAOIIKUTEIBHOCTD
onHoro 1ukia, paccunthiBaoT YCC mo dhopmyre:

YCC= 60/ycpenneHHast Mpoa0KMTEbHOCTh OTHOTO LUKJIA (C).

17. Ananu3 npoBoadT 1yisi GparMeHTOB IMOKOW, HEMPOU3BOJIbHAS TUIICPBEHTHIIALINS,
nocie GU3NYECKON Harpy3KH JaHHbIC 3aHOCST B

Tadnuiy 2.

18.DopMynHpyOT BBIBOBI.
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