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Tabnuya 45
CrannaptHas OykBeHHas TaOIHIIA Il KOPPEKTYPHOI TPOOBI

CXABCXEBUXHUCXHBXBKMHANCEMBXEHAUCHITYKCOB
BEHXNBCHABBCABCAEKMAXBKEOPYMJIIITHABBIBAMIIPU
HXCPOBHBOTKH/IMYAMOJITBH/IMUCMI'YBBBHCMJIOTJIb
XAKUTOHBMMBJ/JYCXHI' XAUXKMHUHI'CBUX®UCBJIMOI'HX
AXBCTMOHEYBCTI'AXBIYHATHBJICMHI'AXBBJI'MBEMHM
COPHBYJOHCMCJIHXYCCHOJJIKOMI'NCMBJIXTCUMHEIICM
YXPAOITHUCMUOTYXHI'BJABAIHII'BUMTCHYXJIOI'HIHCUMY
HUKHI'AEIIBOPCMUTYXBIKBCUHYXTAJJIAHTCUMXBYMOI
BBAIIMUCPOKHEOJIDTO®OEYBBOAKMBHAOIIMIOOXIIITAM
CUTHBIJAOPEI'CMUTAHIX20AJTCBMABIZKUTCHMKEABJOX
BAITYEKAUYMCHUTBIVIMTUH®UYBI T KIIBAEXIOIAHCMBAT
EKHMCUTBAIOBCETI'OBUBAEXIOTI'MUOYEABCBIOBIXIITMA
MHI'AEJIUBIOMIIBEX®JIYEACMOJIBI'OUBYCMKEHI'OBMAE
XBAMCHUPHKETI'OMJUIDIOBCMUXBAHEIJIXYBIMCOJIDTETMI!
HI'MUTI OJIXUHAIIMTHUHI' OJI2CBANHPXBAJIIOMUHEPIIM
AITPBMUCHKMI'OAMUBTXHUHBEAITPOJIAUCEHBXAJSBMMA
BBMUEHKJJIOBMABXMKEHI'U'TMABJIOMHI'EO2JIABTMMBM
YUMEBAPIIOTUMTUI' OXIOBTUCMYJIOAHETUAY®BACMUA
THI'OPAMUCITAPBOMTCAIIHKTOBMHI'APMUCTOXBMUMT
BAITHCUMOJIX9BTOEHI'AMUCB/UVIAPITHMI'MUTCIOBBAXD
JHXYCCHOJIIKOAJIMTUHBTUCMYJIIPOUCMEAJIOBBUTIOM
OPEI'CMUTAMKMAXBKEOPYM®JUBITKOPMI'CMMHUHUPIIIA
YKEHAIIMCUPBIIOPOAIIMYEKHI'TCOSBKEHBYAEIIUC®M
BAEXIOCMBITAEBKBJIBPAHI'EUMTBAIOAIIOPAOITY OBJIDE
MTOHAIICMUBIIPAOSXIIKHEBACMUN®ABKEHCHUAPEOTHUB
KXAITPCMUTOBITHAKMI'OJJVIATCUBITAMKEI'HXJ/IOBIBAIIK
CMMMUBITAEAHKT'APOAUIITCMCBITAEHYT' KHPUMHUMEAT
NTOCMIIBAEAYKI'HBAJTAOIIDBTCUMIIBAMBJIYCMHNBAJX
XBAIIPCMUTCOPHIBXAIIKEHYUTCOJI9BATUCPEBIIJIAOOM
EHI'APIICMUBAIIPOUTUCMIIBAEYXJ/ABAITPCIIMUAIIKHB
I'OBPITAIIKHCUTBOT'ADIITAPCMUBAKMHII'CUTJ/JIBOAPO
ABCPIIBAMKEHI'MTHUBJIBOCUBAEHBJIOAPIHAMUAXY ®AII
BOJICMUAITHITYX9BTCUAITAMHEBPJIEHCABKAUCMPAEB
POBHBIUT/IMTUPOTUMPHIHIXBAIICPTUMKMIIBI'KHEIIPA
BBAEKYMHUI®IEAITPCUMXBBAJTOKEHI'MUB3JIAIOBCMUE
AYKIHIHMUCMABOPUTB3BOPAMHKIJIOMUCTHAXIJIAOPC
KHAEBIICMUMPJIDOABCMUKIIBIIOJIDXYHBEKIIPBCMUTOP
NUMAKEHBADSOJIMTUCIIEAHBHIT'®XBITAPYJIOCUMTPOAXE
XKEHUCMIIBAMYCHUTBAPIIOJIXITHKED®BIBYKECUMAIIXA
TOPBMCHUIIEYKHBIVIOX®PUHYEMCUTMOAPITHEKXHKIIAT

TEMBI PA3IEJIA 3AUTEHbI

(moxmuch MpemnoxaBareJis)
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3anojaHuTe MMPOTOKOJI U caeaiiTe BbIBOJ 00 061>eMe, KOHICHTPAaluu, MEpPerJIo-
YaeMOCTH, NIPOAYKTUBHOCTHU U yCTOﬁ‘lHBOCTPI BHUMAaHUSA.

IIPOTOKOJI
1-g9 MuH — = ; Nn= ; S= ;
2-1 MUH — N = ; Nn= ; S= ;
3-s1 MUH — = ; Nn= ; S= i
4-9 MUH — = ; Nn= ; S= ;
5-1 Mun — = ; Nn= ; S= ;
3aBce 5mMua — N = D n= ; S= :
BriBoa:
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3. Paccuuraiite mokazaTeld BHUMaHHUS 3a KaXIyI0 MHHYTY paOOThI U 3a
S MUH B IIEJIOM:

OObeM BHUMaHHMS OICHUBACTCS MO KOJMYECTBY IMPOCMOTPEHHBIX 332 5 MUH
3HakoB (B HopMme 850 u Gosee OykB).

KonneHrpaiuss BHUMaHHUS OIEHUBACTCS 10 KOJHMYECTBY JOMYIICHHBIX
3a 5 MuH ommoOoK (B HOpMe 5 u MeHee).

[Toka3aTenb MepeKIFOYCHNUS BHUMAHUS BHICYUUTHIBACTCS 110 (hopMyJIe:

C=(0s: K9~ 100 %,

rae Os— KOJIM4ecTBO OMMO0YHO MPOCMOTPEHHBIX CTPOK; Ks— oO1iee konu-
YEeCTBO CTPOK B IPOCMOTPEHHON YaCTH TaOIHUIIBI.
[ToxazaTenb MPOIYKTUBHOCTU M yCTOMYNBOCTH BHUMAHHSI PACCUUTHIBACTCS
o ¢popmyie:
S=(05N-2.8n):t,

rae S— nokasaresib NPOJyKTUBHOCTU U YCTOMYMBOCTH BHUMAHUS B €IUHULLY

BpeMeHHU; N — KOJIMYeCTBO MPOCMOTPEHHBIX 3HAKOB B €IMHUILY BpEMEHHU; N —

KOJMYECTBO OIMOOK, JOMYUIEHHBIX B €JUHUILY BpeMeHH; t — Bpems paboThl, C.
OneHka pe3yabTaToB:

S bae IIpoyKTUBHOCTh M YCTOMYMBOCTh BHUMAHUS
Boime 1,25 10 6ans10B OuyeHb BBICOKHE
1.0-1.25 8-9 oas10B Bricokne
0.5-1.0 4—7 6ajioB Cpennue
0.2-0.5 2—3 bay1a Huszkue
0.0-0.2 0-1 6asn OueHb HU3KHE

[To Bcem mokaszaTensiM MPOIYKTHBHOCTH W YCTOWYMBOCTH BHUMaHus (S),
MOJIYYEHHBIM B MPOLIECCE BBIMOJIHEHUS 3aJaHusl, MOCTPONTe TpaduK, OTpakaro-
M JUHAMHUKY W3MEHEHMS NPOJYKTMBHOCTH M YCTOWYHMBOCTHM BHUMAHMS BO
BpEMsI BBITIOJIHEHHSI POOBI.

S

t (MuH)



Pabota 32.3. OLIEHKA ITOKA3ATEJIEM BHUMAHUS ITIPU IIOMOILL KOPPEKTYPHOM ITPOBbBI

BuumaHne — O7uH U3 TJIABHBIX MCUXOJOTHYECKUX MPOIECCOB, OT Xapak-
TEPUCTUK KOTOPOTO 3aBUCUT COCTOSTHUE MO3HABATENILHOM TOTOBHOCTU K O0yde-
HUIO, YCIICIIHOCTh YU4eOHO! U TPOPECCUOHATIBHON JIEATEIbHOCTH.

OcHosHble Xapakmepucmuku 6HUMAHUSL.

— ycmouuueocms — CIHOCOOHOCTh COXpPAaHEHUs BHUMAaHHUS Ha OJHOM
U TOM >K€, JIOCTaTOYHO BBICOKOM YpPOBHE B TE€UEHHUE JUIMTEIILHOIO Iepuoaa
BpPEMEHH;

— pacnpedenenue — CHOCOOHOCTh, KOTOpas MO3BOJSET OJHOBPEMEHHO
Jepkath B chepe BHUMAHMS Pl PA3HOPOIHBIX COOBITUH;

— nepeknoueHue — CBOMCTBO, KOTOPOE XapaKTepU3YeTCs CKOPOCTHIO

NEPEKITIOYEHUS] BHUMAHUS C OJTHOIO OOBEKTa WM COOBITHS Ha APYTrUe, Crnocoo-
HOCTb OTBJIEKAThCSI OT MEPBOTO U COCPEAOTOUMBATHCS HA BTOPOM;

— 00veM GHUMAHUSL — 3TO KOJIMYECTBO OOBEKTOB MM COOBITHI, KOTOpPbIE
OJIHOBPEMEHHO MOT'YT HaXOJIUThCS B chepe BHUMAHUS YEIOBEKa.

KoppekrypHast mpo6a, Brepsbie npemiokennas B. Bourdon B 1895 r.,
MO3BOJISIET OLEHUTH CIIOCOOHOCTh K KOHIIEHTPALUU U YCTOMYUBOCTH BHUMAHHUS.

HccnenoBanre MpOBOAUTCS MPU IMOMOIIM CHEIUATBHBIX KOPPEKTYPHBIX
Tabnul — OJIAHKOB C PSAJaMU PACIOIOKEHHBIX B CIYYalHOM MOPSIKE KOJel]
Jlangonera, OykB, mudp, uryp u 1. 1. B pabore mpennaraercs OYKBEHHBIH
BapUaHT TaOJUII.

Martepuainbl © 000pyI0OBaHUE: CEKYHAOMED, KapaHaalll, CTAaHAAPTHbIE KOp-
PEKTYypHbIE TaOIULBI C PsIAAMU CTPOUHBIX OYKB, pacloOXKEHHBIX B CIy4ailHOM
nopsjike 0e3 HHTEPBAJIOB.

Xoxa pabotbl. PaboTa BBINOMHSAETCA WHAMBHYAJIbHO JUOO BCEW IpyMIoOn
ctyneHToB. CTaHIapTHbIE KOPpEeKTypHbIe Tabnuibl coaep:xkar 1600 3HakoB.
Bpems BbinosiHeHMS pabOThl — S MUH.

Huempykyus ons ucnvimyemwix. 110 curnany Bbl JOJKHBI HA4aTh BHHUMAa-
TEIbHO MPOCMATPUBATh KAXKIBIM psig Tabmuubl 43 ciaeBa HampaBo, HAXOAUTh
U 3a4epKUBaTh Ty OYKBY, C KOTOPOU JaHHBIA psii HaumHaeTcs. PaGorta mposo-
JUTCS HA BpEMs C MAaKCUMAaJIbHOM CKOPOCTBIO U TOYHOCTHIO. Uepes Kaxayro Mu-
HYTY O KOMaHJE «4epTa» OTMEThTE BEPTUKAJIbHOM JTMHUEN TO MECTO Ha OiaH-
Ke, IJIe Bac 3acrajia 3Ta KoMaHaa. Pabora npekpamniaercsi 1o KOMaH/1€ «CTOI.

ITocne okOHYaHUS KOPPEKTYPBHI:

1. Onpenenure KoJMYeCTBO OYKB, IPOCMOTPEHHBIX 33 KaXAYH0 MUHYTY,
Y 32 5 MUH B LEJIOM.

2. Onpenenute KOJIMYECTBO OMMOOK (MPOMYyIIEHHbIE W HEMPABUIBHO
3a4epKHYThIC OYKBBI), JOMYIIEHHBIX 33 KaX/IyI0 MHHYTY, H 32 BCE 5 MUH.
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JI7is OIIEHKH COOTHOIIEHUSI (YHKIMI MPaBOTO U JICBOTO TMONYIIApUS Y Ye-
JIOBEKAa HCIOJB3YIOTCI MHOMKECTBO TECTOB PA3UYHOIO YPOBHS CIOXKHOCTH.
B paGote npeniaraercst oiuH U3 HauOoIee MPOCTHIX TECTOB.

Martepuaiibl 1 000pynoBaHue: Oymara, KaabKyJIsTop.

Xoxa pabotel. OTBETHTE Ha CIAEAYIOIIME BOMPOCHI, MOJb3ysAch 11-6annbHoi
cuctemoil. Kareropuunomy orpunanuto coorBetctByeT 0 OaiioB, 06€30roBo-
pounomy cornacuto — 10. Ho ecnu, Hanpumep, NepBblid K€ BONPOC MOCTABUT
BaC B TYIHUK, TOCKOJBKY BBl HE OTHOCUTE c€0sl K MPAYHBIM JTMYHOCTSM, HO B TO
’Ke BpeMsi HE TOPOIUTECH MOMOIHUTE PAbI CYACTIMBBIX ONTHMHCTOB, TO B Ba-
meM pacrnopsbkeHun 6aisl ot 1 1o 9. Iocrapaiiteck moctaBuTh cede crpaBe-
JUBYIO OIEHKY <«3a HACTPOCHUE.

VY MeHs npeo0iaaeT Xopoliee HacTpOeHHeE.

51 momHIO TO, YeMy yumiics (y4uiiach) HECKOJIBKO JIET Ha3al.

[IpocnymiaB pa3-apyroi Menoanto, 1 MOTY PaBUILHO BOCIIPOU3BECTH €€.

Korpa s ciymato pacckas, To IpeCTaBIsAI0 €ro B 00pa3ax.

S cuuTaro, 4TO YMOIMU B Pa3roBOPE TOIBKO MEIIAOT.

MHe TpyaHO JaeTcsl MaTeMaTHKa.

S1 nerko 3amoMuHa0 HE3HAKOMBIE JIHIIA.

B rpymme npusiteneii st nepbiM (0i) HAYMHAIO Pa3rOBOP.

Ecnu o0cykaatoT 9bH-TO UJEH, ST TPEOYIO apTyMEHTOB.

VY MeHs npeo0aiaeT MiI0xoe HaCTPOCHHUE.

Cymma OasutoB no nyuktam 1, 2,5, 8, 9 (JI) =

3nauenue JI xapakTepusyer JeBoe moymapHe.

Cymma OasioB o mynkram 3, 4, 6, 7, 10 (IT) =
3navenue [1 xapakrepusyeT npaBoe Noiymiapue.

AHanu3 pe3yiabTaToB:

1. JI 6onbmie I1. Ecou paznuuue npesbiinaet S 0anioB, To y Bac npenrio-
JIOKUTENBHO MPe00Ia1aeT JIOTUYSCKUN THIT MBITIIICHUS.

2. 11 6onbiue JI. BepositHo, uTo y Bac npeoOnagaeT Xy 05KeCTBEHHBINA THIT
MBIIIICHHS.

3. II paBHo JI. HauGosnee BeposITHO, UTO y Bac B paBHOM CTENEHH COYeTa-
IOTCS JIOTHYECKUN U XYI0KECTBEHHBIN THITHI MBIIIUICHUS.

BruiBox:
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9. Kak Ha3bpIBaeTCsi COBOKYMHOCTh BO30YXIEHHUI, BO3ZHUKAIOUIUX MpPH
YAOBJIETBOPEHUU TOTPEOHOCTH?

10. Yro siBnsieTcst KOMIOHEHTaMu ctajiuu adPepeHTHOTO CUHTE3a 0 AHO-
XUHY?

11. Ha kakoil cTaguM TOBEJECHUYECKOro akTa (OpMUPYETCS aKIEenTop
pe3yabTata J1eucTBus ?

12. Ilo xakuM MpU3HAKAM MOKHO OLEHUTh HAJU4YHME UJIU OTCYTCTBHUE CO3-
HaHUs y YyeJoBeKa?

JINTEPATYPA
1. Jlexyuonmnwiti matepuan kxadeapbl HOPMAIbHOW (DU3HOJIOTUU W CMEXKHBIX JIUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJlacca K 3aHATHIO, a TaKkKe 00yJaronue KOMIIbIO-
TEPHBIC TPOTPAMMBI.

2. @Qusuonocus yenoseka : yueOHuMK / mon pen. B. M. CmupnoBa. M. : Meaununa, 2001.
C. 521-545.

3. @usuonocus yenoseka : yueOnuk / mox pen. B. M. Ilokposckoro, I'. ®@. KopoTbko. 2-¢
u31., nepepad. u gon. M. : Menununa, 2003. 656 c. C. 26-31, 598-626.

4. Qusuonocus venoseka : yueonuk. B 2 1. T. 2 / moxn pen. B. M. Ilokposckoro, I'. ®. Ko-
potbko. M. : Menununa, 1998. 368 c. C. 277-312.

INPAKTUYECKUE PABOTbI

Pa6ora 32.1. OLEHKA JATEHTHOI'O IEPUOJA ITIPOCTOM U CJIOKHOM
CEHCOMOTOPHOW PEAKIIMH (KOMIIbIOTEPHAsI MPOTpPaMma)

PaGora BeImonHsieTcst B mporpamme «Reaction test». Ha temHoM 3kpaHe
MOSIBUTCSL CBETJIBIM TpeyroyibHUK. Yepe3 2—3 ¢ oH ucuesHer. [Ipu ero moBTop-
HOM MOSIBJIEHUU HEOOXOAMMO MaKCUMaJIbHO OBICTPO Ha)KMMaTh KiaBuiy Enter.
B BepxHeii yacTu 3KpaHa MOSBUTCS 3HAUYECHME JIATEHTHOI'O MepHUoja Balel npo-
CTOM CEHCOMOTOPHOW pEAaKUMHU B MUJUIUCEKYHIAX.

[loBTOopuTe Tect ¢ Hayana. [Ipum 3TOM mociie cpa3dy HCUE3HOBEHMS Tpe-
yroJbHUKA HAYHUTE B yME MOCJIEI0BaTEeIbHO OTHUMATh yrcio 7 ot 200 (200 — 7
=193, 193 -7 =186 u T. 1.) ¢ MaKCUMaJIbHOM CKOpoCThIO. He mpepriBas cueTa,
IIPU MOSBJIEHUH BTOPOTO TPEYTOJIbHUKA TAK)KE MAKCUMAJIBLHO OBICTPO HaXKMUTE
knaBuy Enter. 3anummure nojsydeHHOE 3HAYEHHE JIATEHTHOI'O MEepUoAa CIIOXK-
HOU CEHCOMOTOPHOM PEaKIUH.

Ha ocHOBaHMU JIaTEHTHBIX NEPHOJOB CPABHUTE CKOPOCTU MPOCTOU U
CJI0’KHOM CEHCOMOTOPHBIX PEaKLIUM.

Pezynomameui:

JIaTeHTHBIN NIEpUOL ITPOCTOM CEHCOMOTOPHOM PEaKLun MC.
JIaTeHTHBIN NIEPUOJL CIOKHOW CEHCOMOTOPHOU pPEAKLIUU MC.
Bui60o0:

Pa6ota 32.2. IlposiBienne GyHKIIMOHATBbHON aCUMMETPUH MOJTYyILIapUi
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3anaTne 32. Bpicmye HHTerpaTHBHbIE (DYHKIIMM MO3Ia KaK
(¢u3uoIornyecKass OCHOBA NCUXUYECKUX (PYHKIHUU YeJT0BeKa

OcHOBHBIEC BOIIPOCHI:

1. CocTostHusi cHa U OOAPCTBOBAHUA M UX HEUPOPU3UOIOTMUECKHE MeXa-
Hu3Mbl. [lukn coH-6oxapcTtBoBanue. ®dazpl cHa. Cocrosinue ¢Qynkuuii [[HC,
COMAaTHYECKUX M BEreTaTHUBHBIX (DYHKIMN OopraHus3ma BO BpeMs CHa U 0OOJpCT-
BOBaHUS.

2. Jloxanuzauusa QyHKIUI B KOpe OONbIINX MOJYIIAPUNA U APYTHX CTPYK-
Typax Mo3ra. @OYHKIUMOHAJIbHbIE OCOOCHHOCTH MAESTENbHOCTU MOJYyIIApUi
TOJIOBHOT'O MO3Ta; aCUMMETPHS U JOMUHAHTHOCTb.

3. IlepBas u BTOpas curHajgbHble cucTembl. Peub, ee Buabl. Posib cencop-
Horo (Bepuuke) u motopHoro (Bpoka) nieHTpoB B pedeBoi ¢pyHkuuu. [Tonstre
00 adazusx.

4. BHUMaHHE U €ro HeWpOoPU3NOIOTrHYECKUE MEXaHU3Mbl. Pojib BHUMaHHUS
B [IPOLIECCAaX BOCHPUSITHS, 3aIOMUHAHUS U OOYUYECHMUS.

5. ®u3noaOoruyeckre NoTpeOHOCTH Opranu3Ma, MOTUBALMU U TOMUHAHTHI.
Bunel MoTuBanuii, moHsATHE O MeXaHU3MaX UX (OPMHUPOBAHMS W 3HAUYECHUU
B KU3HEJIEATEIbHOCTH.

6. Omouuu, Buakl. [loHsTue o Helipoduznonornyeckux Mexanusmax Gop-
MUPOBaHUS SMOLMI. Posib KOpbI OOJBIINX MOTYIIAPUI, TUMOUYECKONH CUCTEMBI.
Cocrosinne ¢Qynkumit [THC, comMaTuueckux, BET€TaTUBHBIX, SHJIOKPHUHHBIX
(GyHKUMNA OpraHu3Ma Npu pa3andHbIX SMOLMSIX.

7. CuCTeMHBIN aHaNIKU3 LEJEHANPABICHHOTO MOBEAEHUS C IO3ULIUU TEOPUH
¢ynkunonanbHbix cucteM I1. K. AnHoxuna. CTpyKTypa MOBEEHYECKOI0 aKTa.

8. IloHsiTHE O MBIIIUIEHUH, COCTOSIHUSIX CO3HAHUA U MOJIcO3HaHUs. OCHOB-
HbI€ MEIMIIMHCKUE KPUTEPHUH COCTOSIHUSI CO3HAHUS.

Bonpocwt 0na camokonmpons:

1. Kak otnuuaroTcst mokazarenu D91 B cOCTOSSHUU OOJIPCTBOBaHUS U CHA
yeyioBeka?

2. B xakyro u3 ¢a3 cHa OTMeYaeTcs MUHUMAJbHBIH TOHYC CKEJIETHBIX
MBIIIII[?

3. Kakas yacrora O3 xapaktepHa 1151 $a3bl OBICTPOro cHA?

4. T'ne nokanuzyercsi MOTOpHasi 00J1acTh KOPHI ?

5. I'me nokanuzyercs ciyxoBasi Kopa?

6. B ueMm BbIpakaeTcsi GQyHKUHOHAIbHAS ACUMMETPHS TOJyILIapuii?

7. Tlpu kakom BuIe ada3uu y 4esloBeKa HapyUIEHbl TOHUMAHUE U CMBICI
peuu IpU COXPaHEHUH CIOCOOHOCTU OErI0 TOBOPUTH ?

8. Ilpu xakoMm Bujae adazuu y 4yeJoBEKa HapyIIEHbl NPOU3HECEHUE CIIOB
U TIOCTPOEHHE (pa3 NIpHU COXPAHEHUH MOHUMAHMS peyu?
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npumepHo 3 3Haka B 2 c. [locie kaxaoro KoMIuiekca cienyeT aenarb HHTepBal
B 5—/ c. UcnpiTyeMblil JODKEH cpa3y e MOBTOPUTH MO NMaMSATH YCIbIIIaHHBIN
psaa B TOH jke mociiefoBateabHOCTH. Eciau psan nudp (uau OykB) Ha3BaH 0e3
OLIMOOK, €My 3a4MTHIBAIOT CIEAYIOLIYIO CTPOKY, B KOTOPOH YHCJIO 3JIEMEHTOB
Ha 1 3Hak Gosbmie. [Tocine ommoOku (pomycka Wik 3aMEHBI 3HaKa, WK H3MEHE-
HUSI TOCJICJOBATEILHOCTH WX BOCIPOW3BEICHHS) 3aYMTHIBAIOT HCIBITYEMOMY
HOBBIM KOMIUIEKC C TEM K€ YHCIIOM 3JIEMEHTOB, TENEPh YK€ U3 BTOPOM Tabiu-
1upl. B ciyyae ycnemHoro 3anoMHHaHMsI 3TOrO KOMILUIEKCA MEPEeXOAsT K cie-
AYIOIIEMY KOMIUIEKCY ¢ OOJBIIMM YUCIOM 3eMeHToB. Ecnu e ommbka nomny-
[IeHa CHOBA, TO YHUCJIO 3HAKOB B MOCJIEJHEM KOMIUIEKCE, BOCIPOU3BEACHHOM
MPaBUIIBHO, SIBIISIETCSI BEPXHUM IMpEAeioM 00beMa KPAaTKOBPEMEHHON MaMATH
UCIIBITYEMOTO.

C oaHOro MpebABICHUS B3POCIbIM YEIOBEK 3alIOMUHAET B CpeiHeM [ * 2
3HAaKa. AHAJIOTUYHBIE PE3YIbTaThl OJYUYEHBI PU MOCIEI0BATEALHOM MPEAbSIB-
JIEHUU T€OMETPUUECKUX QUryp, u3o0paxeHuil NpeaMeToB WIN CJIOB, HE UMEIO-
[IMX CMBICJIIOBOM CBSI3M; MPU 3TOM LHU(PHI U CJIOBA 3alIOMUHAIOTCS JIy4lle, YeM
OYKBBI.

Tabnuya 43 Tabnuya 44

972 641
1456 2735
39318 85943
476285 765294
3156297 1538796
38391274 29681357
764583129 342865129
2164389573 4795388215
A BI O 10 A Bl
EIO Y bl YEOA
OYIOEA BIOAIOE
BIOEAIOY OBIYEAIO
YEIOABIOE EYAIOBIEO
IOAEYODBIAIO AIOBIYOABIY
AIOBIOYAEDBIO IOBIOAYBIIOE A
EYABIEYIOOADBI YEIOOBIYAOEDBI

O0beM KpaTKOBPEMEHHOM CJIyX0BOW MAMSATH!

mUppel — __ 3HAKOB, OYKBRI— ___ 3HAKOB.

BruiBoa:
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JaKjIuYeHue:;

OnpepnesieHue Npeanoa0KUTEILHOT0 THIIA MbIIILJIEHUS

OCoOEHHOCTH THUIIA MBIIUICHHUS] OTPAXKAIOTCS TUIIAMU PUCYHKOB HCTBITYE-
Moro. Bee n3o0paxxenust MOKHO KiacCU(pUUIMPOBATh HA S OCHOBHBIX BUOB!

— abcmpaxkmuble — B BUJIE JIMHUN, HE 0()OPMIIEHHBIX B KaKOH-JIMOO 00pa3s;

— 3HAKOB0O-CUMBOIUYECKUe — B BUJIC 3HAKOB HJIM CUMBOJIOB (reoMeTpude-
cKue GUTYpBI, CTPEIIKH H T. J11.);

— KOHKpemHble — KOHKPETHBIE MPEIMETHI;

— cloocemuble — U300pakaeMble MPEAMEThI, IEPCOHANKU 00bETUHSIOTCS
B KaKyl0-JIM0O CUTYaIUIO, CIOXKET;

— wmemacghopuueckue — M300paKECHUS B BUIIC MeTadop, XYI0KESCTBEHHOTO BEIMBICIIA U T. II.

B 3aBucumoct oT Haubosiee 4acTO HCIOIb3YEMOro THUIA H300paKeHUH
MOXHO CJIeJIaTh MPEINOIOKEeHHEe 00 0OCOOCHHOCTU THUIIA MBIIJICHUSI UCIBITYe-
Moro. Ecnu npeuMyIiecTBEHHO UCIONIb3YIOTCS aOCTPAKTHBIE U 3HAKOBO-CUMBO-
JUYECKUE PHUCYHKH, OSTO CBHJETEIBCTBYET O NpeoOJaJaHUM CTPEMJICHUS
K 000011eHuI0, CUHTE3y HHpopManuu. Takue 01U XapaKTEPU3YIOTCS BBICOKUM
YPOBHEM Pa3BUTHUS abCmpaxmHo-102uyecko2o MbluieHus. CroxKeTHble U MeTa-
dhopuueckue n3o00paxeHus MpeodIIaialoT y JIACH ¢ meopyecKum TATIOM MBIIII-
nenus. [Ipu npeobiiafaHuyi KOHKPETHBIX M300pa)KEHUH MOKHO MpEeArnojaraTh
KOHKPEemHO-0eltiCmEeH bl TUTl MBIIIJICHHUS .

PaccmoTpute crenaHHble PUCYHKH, ONPEACIHUTE MNpeoOIaatoniuii BUJ
U CENIaiTe 3aKI0YEHHE O MPEANOI0KUTETbHOM TUIIE MBILICHHUS.

3akiovenue:

Pa6ora 31.2. ONPEJEJEHUE OB bEMA KPATKOBPEMEHHOM
CJIYXOBOM MAMSITH C TIOMOIIbIO BYKBEHHBIX
U U P®POBBIX KOMIIJIEKCOB Y YEJJOBEKA

Jlist GpICTpOro ompeseneHuss oo0bemMa KpaTKOBPEMEHHOM MaMsTH HCHOJb-
3yI0T OYKBEHHBIC WM U(POBBIE CUTHANBHBIE KOMITIEKCHI. [Ipu 3TOM ycTaHas-
JUBAIOT TO MAKCUMAJIbHOE KOJUYECTBO LU(PPOBBIX U OYKBEHHBIX 3HAKOB, KOTO-
pOe YEIIOBEK MOJKET 3alIOMHHTH (Ha CIIyX WJIM ISl Ha Ta0JI0) U BOCIIPOU3BECTH
C OJIHOTO MPEIbABICHHUS.

MarepuaJjbl: TabJIULBI C HTUPPOBBIMU WU OYKBEHHBIMU KOMIUIEKCAMU.

Xoa padornl. B pabore MCHOIB3YIOTCS JABE paBHOIEHHBIC TaOUIbl (43
u 44) ¢ nocnenoBaTeIbHBIMU KOMIUIEKCAMU U3 OYKB wik nudp. B kaxmoi tad-
JUIEe uMeeTcss 8 TakUX PSA0B; YUCIIO 3HAKOB B KaXKJIOM PsIIy BO3pacTaer oT 3
B nepBoM psay a0 10 3HakoB B mocienHeM. PabGora BbINONIHSAETCS B Mapax
cTyaeHTOB. OIMH CTYJIEHT 3aYUTHIBAET JIPYrOMY CTPOKH W3 MEpPBOM TaOIUIBI,
HaYMHAs ¢ camoi KopoTkoi (Hampumep, 9, 7, 2 unu A, bl, O) co ckopocThiO
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JINTEPATYPA

1. Jlexyuonmnwiti matepuan kKadeapbl HOPMAIbHOW (M3HOJIOTUU W CMEXKHBIX JTUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a TaKKe 00yJaronue KOMIbIO-
TEpHBIE TPOTPAMMBEI.

2. @Qusuonocus yenoseka : yueOHuk / non pen. B. M. CmupnoBa. M. : Meaununa, 2001.
C. 502-503, 507-520.

3. @usuonocus yenoseka : yueOnuk / mox pen. B. M. Ilokposckoro, I'. ®@. KopoTbko. 2-¢
u31., nepepad. u gon. M. : Menummna, 2003. 656 c. C. 585-598.

4. @usuonoeus yenoseka : yueOHuk. B 2 1. / mon pen. B. M. TTokposckoro, I'. @. KopoTsko.
M. : Memnimna, 1998. T. 2. 368 ¢. C. 260-277.

INPAKTUYECKUE PABOTbI

Padora 31.1. ONPEJAEJEHUE OB bEMA ACCOLIMATUBHOM MAMSITH

AcconyaTiBHas MaMATh OCHOBaHA Ha CaMOCTOSITEIbHOM, MHUIIMATUBHOM
MCTIOJb30BAaHUH YETIOBEKOM Pa3HBIX CIIOCOOOB 3allOMUHAHMS, XPAaHEHHUS U BOC-
npousBeneHusT nHpopmanmu. AccoraTHBHAS MaMATh MO3BOJSIET YCTAaHOBUTH
CMBICJIOBYIO CBSI3b MEXIY TPEIAbSBISEMBIM HOBBIM COOBITHEM (CIIOBOM) U €rO
accoluanueil ¢ IpyruMu TEKYIIMMH WIH MPOIUIBIMU COOBITUSIME (0OCTaHOB-
KOH, BpeMeHeM, TpeIMETaMH U T. [I.).

MarepuaJbl: pydKH, YUCThIC JUCTHI OyMary.

Xoxa padorbl. CTyaeHTaM mpejuiaraetcs psii cioB (CIoBOCOYETaHUil), KO-
TOpBIC OHU JIOJDKHBI 3alIOMHHUTH, MPOCIYIIAB OJUH pa3 (Mpy MEUICHHOM 3a4u-
TeIBaHMH). JIJi1 OOJierdeHusi 3alOMUHAHUSA HY)KHO (DUKCHPOBATH BBI3BAHHBIC
CJIOBaMM acCOLMalUy, JieJas Ha Oymare MmoMeTKH — CUMBOJIbI WM PUCYHKHU, HO
ne cnoea. KonuuectBo cioBocodetanuii — 18—20; uHTepBan BpeMEHU MEXKIY
HUMU JIOJDKEH OBITh TOCTaTOYHBIM I (PUKCAIMU acCOIUaIiil. 3aTeM pUCYHKHU
cieayer yopaTh U He BO3BpaliaThcsi K HUM B TeueHue 30—-60 mun. Yepes yka-
3aHHOE BpEeMsl KaKIbIH CTYJEHT JAOJDKEH CaMOCTOSTEIbHO C MOMOIIBI) CBOMX
MOMETOK BCIIOMHHUTH M 3aMUCaTh BCE CIOBOCOYETAHHUA. 3aT€M MPOBEPSAIOT Mpa-
BUJIBHOCTH BOCTIPOM3BEICHUS U TIOJCUUTHIBAIOT KOJIMYECTBO OMIMOOK. OmunbKoit
CUMTAETCs JTH00OE OTKIIOHEHUE OT MCXOIHOTO CJIOBOCOYeTaHUs (3aMEHa CIIOBa,
npejyIora, najeka u T. .). 32 KaX/J0€ MPaBHILHO BOCIPOU3BEICHHOE CIIOBOCO-
yetanue gaercs no 1 6amry. OueHure pe3ysbTat 1o mKaie:

OneHka ypoBHSI pa3BUTHS acCOIHATHBHOI (CMBICJIOBOM) MAMSITH:

20 6annoB — OYEHb BBICOKO Pa3BHUTAasl aCCOLIMATUBHAS NAMSTh;
16-19 6amioB — BBICOKO pa3BUTAasl aCCOIMATHUBHAS MTaMSTh;

8-15 OanjoB — cpeaHe pa3BUTas acCOIMAaTUBHAS MAMSITh;

4—7 Ga;ioB  — HM3KO pa3BUTas aCCOIIMATUBHAS NMaMSTh,

0-3 Oamna — c;1a00 pa3BUTask acCOLMATUBHAS MAMSITh.
PesyabraTsl:

KonuuectBo ommbok —

banner —
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PA3AEJ] «<MHTETPATUBHAS AEATEJbHOCTb MO3TA»

3ansatue 31. BpoxkaeHHble 1 NpUoOOpeTeHHbIE (POPMBI MPUCTOCOOUTETBLHBIX
peakuuii OpraHu3Ma K U3MeHEHHUIO YCJI0BUH CyIeCTBOBAHMA.
MamsTe. Tunsl Buicieil HepBHOIT nesiTeqbHocTH (BH/I)

OcHOBHBIEC BOIIPOCHI:

1. be3ycioBHble peduieKChl 1 MHCTUHKTHI. Kilaccu(pUKaIMs, YCIOBUS MPO-
ABJICHUS, OMOJIOrMY€ecKasi poJib.

2. YcnoBHble pediiekchl. YCI0BUs, CTPYKTYPHO-(DYHKIIMOHAJIbHAST OCHOBA
U Hepo(U3MOJOTHYECKHEe MEXaHU3Mbl BBIPAOOTKH U MPOSBICHHUS YCIOBHBIX
pedaexcoB. BpemeHHas CBsI3b, MEXaHU3MBbI €€ 3aMbIKAHHUS.

3. IlpucnocobutenbHast poJib YCIOBHBIX pediiekcoB. TopMOKEHHE YCIOB-
HBIX PEQIIEKCOB.

4. TloHaTHEe O TMHAMHUYECKOM CTEPEOTHUIIE M €r0 3HAUYECHUHU JJIs1 OOydeHHs
U IPUOOPETEHHSI TPYAOBBIX HABBIKOB.

5. IMamsars. Knaccudukanusa Bugo namaru. IlpencraBnenus o Heiipodu-
3MOJOTMYECKUX MEXaHU3MaX KPATKOBPEMEHHOM U 10rOBPEMEHHOM MaMSITH.

6. Poib pa3nuuHbIX OTAEIOB MO3ra B peaji3alii BPOXKACHHBIX U MPUOO-
peTeHHbIX (OpM MOBEEHNUS, MTPOLIecCaX 3aNIOMUHAHNS U HAYYESHHUS.

7. Yuenue W. I1. [TaBnoBa o BH/I u ee Tumnax.

Bonpocel ona camoxonmponsa:

1. B uem 3akmrovarorcsi oOLIKEe YepThl U pa3Inyus MEXAy O0€3yCIIOBHBIMU
U YCJIIOBHBIMHU peduiekcaMu? Mexay 0€3yCIOBHBIMHU U YCJIOBHBIMHM BUJAMHU TOP-
MOKEHHS ?

2. Kakoil pa3gpakureiab — YCIOBHBIM WM O€3yCIOBHBIM — JOJDKEH
JEHCTBOBAThH NEPBBIM MPHU BbIPaOOTKE KJIACCHYECKOI0 YCIOBHOIO pedekca?

3. Kaxoit BuJ TOpMOKEHHST BEIPAOOTAaHHOTO YCIOBHOTO peduiekca HalIto-
JaeTcsl IpH MPEKpalIeHUHU €ro NOJKPEIIeHus ?

4. Kakue CTpyKTypbl MO3Ia SIBJISIETCS BXKHEUITUMH IS IPOIIECCOB MaMSATH ?

5. B yem 3akirovaeTcs OTIMYME MEXAHU3MOB, JIEKALIUX B OCHOBE IMPOLIEC-
COB KPaTKOBPEMEHHOMU U JTOJITOBPEMEHHOU MaMsTh?

6. Kakue oOuiue yepThl UMeEOTCS y caHrBUHUKAa M ¢uermaruka? Kakue
4epThl OTIIMYAIOT UX JApyT oT Apyra (no [laBnosy)?

/. Kakue oOmue 4epTbl MMEIOTCS y CaHTBUHMKA M Xoyiepuka? Kakue
4epThI OTIIMYAIOT UX JApyT oT Apyra (no [laBnosy)?
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3. Kak 1 noyemy u3MEHHUTCSI 00BEM U OCMOJISIPHOCTh KOHEYHON MOYH
a) IPY THIIEPTIIMKEMUU

0) npu mpueme OOJBIIOTO KOJIMYESCTBA COJCH

B) NP BOJHOM JCTIPUBAIH

r) IpH U30BITOYHON BOJIHOM HAarpy3Ke

1) npu npueme dypocemuna — uHruobutopa peabeopouuu Na', K* u Cl s
BOCXO/IAIIEM KoJieHe neTin [ eHe

e) npu runepcekperu AJII

k) nipu runocekperu AJII

TEMBI PA3IEJIA 3AUTEHbI

(moamuch MpenoxaBareJis)
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AYIICYCK, MCHSIONIMX I[BET (MJIM MHTCHCUBHOCTD I[BETA) MOCJIEC KOHTaKTa ¢ OMOJIOTH-
YECKOM KUIAKOCTBIO.

Xoxa paboThl:

1. CobOpath Mouy B ctakan (9—10 M) ¥ epesIuTh €€ ¢ MOMOIIBI0O BOPOHKHU
B IpoOupKy (BeIcOoTa cTOJIOIA OKOJI0 910 cM™).

2. Tlorpy3uth TE€CT-NIOJIOCKY B UCCieayeMyo Mouy, cMouuB Bce 10 unau-
KAaTOpHBIX noAymedyek. JlocTaTh TECT-MOJ0CKY U IPOMOKHYTh U3JIUIIKH KUIKO-
CTH caigeTkoi. st 3TOro TeCT-MOJOCKY MOJIOKUTh Ha caleTKy CTOPOHOM, HE
coJieprKallled MHANKATOPHBIX MOAYIIECYEK.

3. AkKypaTHO Ha can(eTke NOJHECTU TECT-MOJOCKY K KOHTPOJIbHON IIKa-
Jie, pacnoJIO)KEHHON Ha yHakoOBKe, W omnpenenuTs pe3yiabTaThl 10 mokazareneit
HCCIIEyEeMOM MOYM, CPAaBHUB LBET KaXXI0M HMHAUKATOPHOW NOAYIIEYKH CO
CTaHJApTHBIMHU 00pa3laMH, pacio0)KEeHHBIMU Ha YIIAKOBKE.

VYka3zanus kK 0hOpMIIEHHIO MPOTOKOJIA:

1. BaecuTte noaydeHHbIE IOKa3aTeIu UCCIelyeMol Mouun B Ta0u. 42.

2. OlieHHUTE MONTYUYEHHBIN pe3yabTaT, CPABHUB €r0 ¢ HOPMOM.

Tabauua 42
Tecr EnuHuIbI H3MepeHus PesyabTar
1. JIeWiKkOIUTBI WBC
2. Hutputbt NIT
3. YpoouimHoreH URO E.U./dL
4. Benok PRO mg/dL
5. pH PH
6. CkpbITasi KpOBb OB
7. Y nenbHBII Bec SG
8. KeroHoBrle Tena KET
9. bunupy6un BIL
10. I'mroko3a GLU g/dL

BbiBoj1 (cpaBHUTE Pe3yabTaThI ¢ HOPMOIA):

Padora 30.2. UCCJIEJOBAHUE HEKOTOPBIX ®YHKIIMIA MIOYKU HA MOJIEJINA

PaGora mpoBOAMTCA C WCIONB30BAHUEM KOMIBIOTEPHOW MPOTpPamMMbl
«Kidney», paznen «lletns ['enne», MexaHU3Mbl KOHIIEHTPUPOBAHUS MOUH (ITO-
BOPOTHO-ITPOTUBOTOYHASI CUCTEMA).

OtBeTbTeE Ha cJIeAYIOLHE BONPOCHI:

1. Kakmue npouecchl NPpOUCXOAST B HUCXOASAIEM KoJieHe neT.iu ['ense?

2. Kakue npoiieccbl MPOUCXOIST B BOCXOASIIEM KoJieHe netiu ['enne?
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IToxa3aTenn aHa/JIM3a MOYHM B HOpMeE

dusnyecKkue CBONMCTBA: Muxkpockonus ocaaka:

[IBET — COJIOMEHHO-KETHIN; — DPUTPOIMTHl — HE BCTPEUAIOTCH,
MPO3PavyHOCTh — TPO3payHas; 700 eTMHUYHBIC B MIpEnapare;
miotHoctsh — 1,008—1,025; — JIEHKOLMTHI — HE BCTPEYAIOTCH,
cyrouHoe kojaumyectBo — 0,8-1,5 n/cyr. nmmbo enuHUYHBIE B Mpenapare;

XHUMHUYECKHUH COCTaB. — DBIOUTEJIHAIbHBIC KIICTKH — KJICTKHU
peakius — pH 5,0-8,0; IJIOCKOTO U MEPEXOAHOTO dIUTE-
oenok — 10-100 mr/cyT; JUsl — OT €IMHUYHBIX B IIpenapare
rimoko3a — 0,72 Mmmoab/cyT; 710 €IMHUYHBIX B MOJIE 3pECHUS,
ketoHoBble Tena — 20-50 mr/cyT; — IWIHHAPHI (OEITKOBBIE CIICITKU
ypoOuauH — He 6oiiee 6 Mr/cyT; KaHaJbIIeB) — eauHUYHbIC (1—2
JKeJTYHbIE MUTMEHThl — OTCYTCTBYIOT; B IIperapare) rHaJuHOBBIC

xsiopuabl — 141-310 mmodib/cyT.

JIUTEPATYPA
1. Jlexyuonmnwiti matepuasl Kadeapbl HOPMAIbLHOW (DU3HOJOTUU W CMEXKHBIX JTUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a TaKke 00yJaronue KOMITbIO-
TEPHBIC TPOTPAMMBI.

2. @Quzuonocus yenoseka / mox pexa. B. M. CmupnoBa. M. : Menununa, 2001. 608 c.
C. 431-461.

3. @usuonocus 4yenoseka : yueOnuk / mox pen. B. M. Ilokposckoro, I'. ®@. KopoTbko. 2-¢
u31., mepepad. u gom. M. : Meaumnmaa, 2003. 656 c. C. 490-522.

4. @usuonoeus yenopeka : yueOHuk. B 2 1. / mon pen. B. M. TTokposckoro, I'. @. KopoTsko.
M. : Menumuna, 1998. T. 2. 368 c. C. 88, 141-181.

INPAKTUYECKUE PABOTDI

Pa6ora 30.1. TIPOBEJIEHUE OBIIET'O AHAJIM3A MOYH

HccrnenoBanre MOYM MMEET OOJBIIOE MPAKTHUECKOE 3HAYCHHE, TaK KakK MOJIy-
YEHHbIE PE3ybTAaThl MMO3BOJISIIOT OLICHUTh (PYHKIIUIO TIOYEK U HEKOTOPHIE CTOPOHBI 00-
MeHa BEIIECTB B OpraHU3MeE.

OOmui aHaJIu3 MOYM MO3BOJISIET OICHUTH €€ (u3nveckue (IBET, MPO3PauHOCTb,
3amax, KOJMYECTBO, YJACIbHBIN BEC, peakius Mo4H), (PU3HKO-XUMHYEC-KUE CBOWMCTBA
(ompeneneHne HEOPraHUYECKUX BEIECTB, YPOOWJIMHOTCHA, OWIMpYyOWMHA), HaIH4YUE
MATOJIOTMYECKMX COCTABHBIX 4YacTedl Mouu (Oeika, TIIFOKO3bI, alleTOHOBBIX Tell, (op-
MEHHBIX JJIEMEHTOB KPOBH), a TAaKXKE BBIIBUTH COJCPIKAHUE CIYYAHHBIX DJIEMEHTOB B
Moue (HUTPHUTOB, PTYyTH, BUCMYTa, MBIIIbsIKA, OpOMa ¥ OPOMHUCTBIX MPEMapaToB H T.
1.).

Omnpenenenue 10 nmokazaTeneil KOHEUHOM MOYM B JAHHOW pabOTE OCYIIECTBIISCT-
Csl METOJIOM KOJIOPUMETPHUU: TecT-monocka uMeeT 10 pa3nuuHbIX WHAMKATOPHBIX TO-
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PA3JIE] «@U3UOJOT Sl BLIIEJEHUSI»

3ansaTue 30. PuU3M0I0rNA BLIACICHHUSA

OcHOBHBIC BOIIPOCHI:

1. CymHocth mpoueccoB BbiaeneHUs. Opranbl U CUCTEMBI BBIJIEICHUS
opraHu3zMa. XapakTepUCTHKa MpPOLIECCOB BBIAEICHUS B KOXE€, JbIXaTeIbHOU
CUCTEME, JKEJTyI0YHO-KUILIEYHOM TPAKTE.

2. Ctpoenue nouku. Hedppon kax MoppodyHKUIMOHANBHAS €IUHUIA [10Y-
KM, BUJIbI HEPPOHOB, UX CTPYKTYypa, GyHKIUU. OCOOEHHOCTH KPOBOOOpaIEHHUS
B MTOYKE.

3. OcHOBHBIE MTPOLIECCHl MOYEOOPA30BAHUS.

4. MexaHusM Ki1y004ukoBoil puibTpanuu. CocTaB MEpBUYHON MOYH.

5. PeabcopOuusi B kaHaibLax HeppoHa M coOUpaTesbHBIX TpyOKax.
Oco0eHHOCTH U MEXaHU3MBbI peadcopOLUU Pa3TUYHbIX BEIIECTB.

6. IIoBOPOTHO-IPOTUBOTOYHASA CUCTEMA U €€ MEXaHU3MBI.

7. CekpeTopHble MPOLECCHl B KaHAJIbIAX.

8. Merozs! nccnenosanus ¢yakmn mouek. OleHKa BETMYUHBI (DHITBTPAINH, CEKPEIH, peadcopOIum.
Kunupenc.

9. PerHHHI/IH MO‘IeO6pa3OBaHI/IH.

10. HeBbinenurenbHble (YHKUUM MOYKH: POJb MOYEK B PETYISLUU CHUC-
TEMHOT'0 apTEePUAIILHOIO JABJICHMS, MOAJEPKAHUM OCMOTHYECKOrO JaBJICHMS,
peryisiquu oobemMa KpOBH, MOAJAECPHKAHUU KHUCIOTHO-OCHOBHOTO COCTOSIHUS,
B MO/1IEpKAHUU MOHHOT'O COCTaBa KPOBU, KPOBETBOPEHHUH, YHaCTHE B OOMEHHBIX
npoueccax.

Bonpocul ona camoxonmponsa:

1. Yemy paBHO 3¢ (deKTUBHOE PUIBTPAIMOHHOE JaBJICHUE, €CIU JJaBJICHUE
B Kamujuisipax KiyOouka paBHO 45 MM pT. CT., THAPOCTATHYECKOE JaBICHUE
B Karcyje — 10 MM pT. CT., OHKOTHYECKOE JaBJIeHUuE KPOBU — 27 MM PT. CT.?

2. Uto Takoe mopor BbIBEICHHS U KAaKUE€ BEIIECTBA OTHOCST K TOPOTOBBIM 7

3. B kakux ciy4asx B KOHEYHOM MOYe 3I0pOBOr0 YEJIOBEKa MOXKHO OOHa-
PYKUTH IJIIOKO3Y U IoYeMy ?

4. Kax u3MeHsieTcs Juype3 pH BeIKIIOueHnH peabcopbuuu nonos Na', K™
u ClI" B Bocxomsimeit vactu netnu ['enne?

5. K xakum M3MEHEHHSIM B OpraHU3M€ MPUBOJUT TUIIO- U TUIIEPCEKPerns
anbA0CTepOHA?

6. KakoB MexaHu3m peabcopOLuu BOJbI B TUCTAIBHBIX KaHAJIbLAX Hedpo-
Ha U coOupaTeNbHbIX TPyOOUKax?

7. Kakue (axkTopbl yBETMUYHMBAIOT BBIJCICHHE PEHUWHA KJIETKAMH FOKCTar-
JIOMEPYJIAPHOTO anmapara moyku?
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BriBOA: y HCIIBITYEMOr0 TeMIepaTypa Tejla, U3BMEPEHHAs B IIOAMBILIEYHOM BIIa-
JAHUHC , JIATCIIBHOCTDb €€ UBMCPCHUS PTYTHBIM JOJIDKHA 6BITB
HC MCHCEC MHUH.
Pa6ora 29.4. VICCJIEJJOBAHUE POJIM KPOBOOBPAIIIEHUS B ITPOLIECCAX ITEPEHOCA
TEITIA B IIOBEPXHOCTHbBIX TKAHSX
C TIOMOIIbIO METO/IA IIBETHOM TEPMOI'PA®UN
(meMOHCTpalyss KOMIBIOTEPHBIX CIIAiI0B)

JUisi 1eMOHCTpalMi paclpoCTPAHEHHUsl TEIJa B MOBEPXHOCTHBIX TKAaHIX
KHCTh PYKHM 4YeloBeKa Oblla 00padoTaHa CHEeUHATbHBIM TepMOrpaduyecKum
COCTaBOM, MEHSIOIIHUM LIBET MPU HarpeBaHWU. MUHUATIOPHBIA UCTOYHUK TEILIa
(39 °C) nomerniancs Ha KOXY TbUIa KACTH B 30HE MPOCKIMH MOBEPXHOCTHOM
BeHbl. Ilo Mepe pasorpeBaHMs TKaHEW KUCTHU Ha NPEACTABICHHOM CEpUU Cllaii-
J10B HaOJIIOIaeTCsl pacpoCTpaHEHHUE TeIjla HAa COCEJHUE C HAarpeBaTesleM TKaHHU,
4TO BUJHO 10 U3MEHEHHIO OKpacKu TepMmorpaduyeckoro cocraBa (OT 4epHOTO
I[BeTa K KPacHOMY, 3aTe€M CHHe-3eJIeHOMY). MI3MeHeHue OKpacku cocTaBa Ipo-
HCXOJUJIO CTPOTO MO XOJy MOBEPXHOCTHBIX BEH, YTO CBUIETEIBCTBYET O POJIM
KpOBOTOKA B IepeHoce Temia B opranuzMe. OTCyTCTBUE U3MEHEHHUI OKpacKH B
ydacTKax KOXHU MEXJy BeHaMH, Jaxe BOJM3HM OT UCTOYHHMKA TEIjia, CBUIETENb-
CTBYIOT O HU3KOM TEIUIONPOBOJIHOCTH TKAHEH OpraHu3Ma U UX HE3HAYUTEIHHOM
y4acTHH B Nlepeiaue Terjia BHyTPU OpraHu3ma.

TEMBI PA3AEJIA 3AUTEHbI

(moamuch MpemnoxaBareJis)
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Marepuajbl U 000pyA0BaHHE. MAaKCUMAJIbHBIA PTYTHBIH TEPMOMETD,
cekynaomep, /0%-ublii ciupT, BaTa.

Xoxa pabotel. Koka moaMbIIIIEYHON SIMKH JIOJDKHA OBITH CyXOHM, Tak Kak IMpHU
BJIQXKHOW KOXK€ TepMOoMeTp OyAeT MOKa3blBaTh Oojee HU3KHE 3HAUYEHHs] TeMIeparyp
M3-3a UCMIAPEHUS BJIard C MOBEPXHOCTU PTYTHOIO pe3epByapa. ObcieayeMblil 10KEH
YAEpKUBATH TEPMOMETP B TEUEHHE BCEIO BPEMEHHM U3MEPEHUS, MJIOTHO MPHIKAB IJIEYO
K TyJoBully. Bo Bpemsi uaMepeHus temnepaTypbl YeJIOBEK JIOJKEH HAXOJUTHCS B CO-
CTOSIHUM OOAPCTBOBAHMSI M MOJTHOTO MOKOS.

OcMoTpuTe MEIMIIMHCKUNA TEpMOMETpP, YOeIUTeCh B €ro UEJIOCTH U MPOTPUTE
cnuptoM. Berpsxuute Tepmomerp o temmneparypbl 35 °C. [lomectute TepMoMeETp B
MOAMBIIICYHYIO BIAJUHY. 3aluIlIUTe MOKa3zaHus TepmomeTrpa yepe3 3, 5, 8, 10, 15
MUH. 3aTe€M MPOBEIUTE TEPMOMETPHUIO C MOMOUIBIO JIEKTPOHHOTO TEPMOMETpA, 3aIHu-
ChIBas MoKazaHus mkaibl mpudopa uepe3 30 c, 1, 2, 3, 5, 8, 10, 15 mun. Ilpu BbINON-
HEHUU PabOThl HEOOXOAUMO CIEIUTh, YTOOBI TOJOBKA PTYTHOI'O U KOHYUK JaTUMKA
ANEKTPUUECKOTO0 TEPMOMETPOB YAECPKUBAIUCH 110 CPETHEAKCUILIIPHOMN JIMHUU.

[lo pe3ynpTaTaM ONBITOB MOCTPOMTE TpadUKKM NOKA3aHUN PTYTHOrO
U 3JIEKTPOHHOT'O TEPMOMETPOB B 3aBUCUMOCTH OT BPEMEHU M3MEPEHHS TeMIIe-

paTyphl.

Pe3yabTarhl:

ITokazanus tep-

MOMeTpa Yepes:
PryrHbIi
TEePMOMETP
JIEKTPOHHbII
TEePMOMETP

30c 1 Muu 2 MUH 3 MuH 5 mun 8wmun | 10 mun | 15 Mun

e MNpadmk

37,4 T
37,2 4
37,0 ¢
36,8 |
36,6 1
36,4 T
36,2 T
36,0 T

358 T
. | Bpems usmepeHums,

I 1 I 1 MMH
0O 2 4 6 8 10 12 14 1
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Tabnuya 41
Macca Tejia, MHIEKC MACChI TeJIa, PUCK MOTEPH 310POBbSI

I'nnorpodus (camxennasa MT) Hopma MT | Oxupenne (moBbimennass MT)

UMT <18,5 18,5-25,0 >25,0
Puck 3a- | AHemuu, CHIWXKeHHE UMMYHHTe- | MuHMManb- | OkupeHue, caxapHbIi 1uaderT,
OoiieBa-  |Ta W MOBBIIIEHHE YaCTOTHI MH-  |HBIN aTepOCKIIEPO3, apTepHalIbHAsS
HUM (beKIMoHHBIX 3200JIeBaHUI JIeT- TUIEPTEH3Us U JIp.

KHMX, MOYEBBIX ITyTEeH U JIp.;
0CTEONOPO3, KAXEKCHs

OOmme N3MeHNTh pexXxuM NUTaHus U CoxpaHsTh N3MeHnTh pe:xuM NUTaHUs
peKoMeH- | (hU3NYECKON aKTUBHOCTH TaK, CYIIECTBYIO- |H (PM3UUECKON aKTUBHOCTH
Januu YTOOBI MMOCTYIJICHUE PHEPTUU C |IIHHA PEKUM | TakK, YTOOBI OCTYIUIEHUE SHEP-
HI/IIIIGﬁ MMPEBLIIIAJIO €€ pacxoa IIUTAaHUA U aK- [THHU C HI/IIIIGﬁ CTaJI0O MCHBIIIC €€
THUBHOCTH pacxona
Yka3anus K opopMIIeHHIO IPOTOKOJIA!
1. VkaxwuTte Baiy usmepeHnyo maccy tena (MT) KT.
2. Paccuwmratite u onenure Bamu JJMT, MT u UMT.
AMT, =
(mo popmyie 1)
AMT, =
(o popmyie 2)
UMT =

Pat6ora 29.3. U3SMEPEHUE TEMIIEPATYPHI TEJIA YEJIOBEKA
B NOJMBILIEYHOM BIIAJIUHE

TeMneparypa Tena — BaXKHbIN [10Ka3aTeNb COCTOSIHUS 310pOBbs YesnoBeka. Hop-
MaJbHOHN TeMIiepaTypou Tela I B3POCIbIX B COCTOSTHUU OOAPCTBOBAHUS U (PU3UOIIO-
THYECKOT0 TIOKOS (MTPY U3MEPEHUH B TIOAMBIIICYHOMN BIIaIUHE) CUATACTCS TEMIIEPATy-
pa ot 36 °C o 36,9 °C. OgHako cieayeT yYuThIBaTh, UTO BO BpeMs CHa ¢ 3 710 S 4 yT-
pa Temmneparypa Tejaa MOXeT JOCTUraTbh MUHMMalIbHbIX 3HaueHuit: 35,1-36,0 °C. Ta-
KM 00pa3oM, HOpMa TeMIIEpaTyphl TeJa MPU U3MEPEHUH B MOIMBIIICYHON BIIaJuHE
coctasisieT 36 = 0,9 °C (35,1-36,9 °C). Temneparypa 37 °C u BbIllIe paccMaTpUBaeT-
Csl KaK MOBBIIIICHHAS (eunepmepmus),

a 35 °C u HUKe — Kak NOHWXKeHHas (eunomepmus). [Ipu n3mepenun B riry0okux 00-
JacTax Tena (MmpsAMOi KHILKe, MUIICBO/Ie) ee HopMasbHble 3HadeHus Ha 0,5 °C Bolrie,
YeM B MOIMBIIICYHON SIMKE.

Llenp paboThl — ompeaeneHne MUHIMAIFHOTO BpEMEHU, HEOOXOIUMOTO /ISt
TOYHOTO MU3MEPEHUs aKCUJUIAPHON TEMIIEPATypPbl PTYTHBIMH WU 3JIEKTPOHHBIMH Me-
AUIMHCKIMH TEPMOMETPAMH B MOAMBIIICUYHON BIIaINHE.
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BaHuii. Ee moHmxeHune Takxke sBIsieTcs (PaKTOpOM pHCKa MOTEPU 3T0POBbS,
Y HEPEJIKO SIBISETCS CUMIITOMOM YK€ HauaBIIETOCs 3a00JIeBaHUS.

Pexomenayercsa nepuonuuecku KoHtpoauposars MT. B ciyyae yBennue-
HUS WIM CHIDKEHUS €€ Y 3J0POBOT0 YeIoBeKa HEOOXOAMMO BHOCUTH COOTBETCT-
BYIOIIYIO MTOTPABKY B KOJMUYECTBO MOCTYMAIONINX B OPTaHU3M C THUINIEH KaJopuit
WA U3MEHUTh (PU3NYECKYI0 aKTUBHOCTh. He3HauwnTenpHbIe KONEOAHUS MacChl
TeJa OTPakaroT B OCHOBHOM M3MEHEHHs BOJHOTO OallaHca.

Martepuansl 1 000pyJOBaHHE: BeChl, POCTOMEP.

Xoa padortbl. Onpeaenure maccy Tena.

CpaBaute BenmuuHbl onpeneneHHor MT u paccuntanHon momxHOM MT
(AMT). AMT 3aBucuT OT pocTa, MoJia, BO3pacTa, TUIa KOHCTHUTYIIUH U HEKOTO-
pbIX npyrux (axkropoB. [Jns onpenenenus IMT cymecTByeT MHOXKECTBO METO-
J0B: (opMyJbl, HOMOIpaMMbl, Tabmuubl U T. 1. Hambonee mpocrtoil cnocob
onpenenenus JIMT cBszan ¢ ee pacuetom o Gpopmyie boka—bpyrimia (1):

JMT = Poct (cm) — 100 (npu pocte £ 165 cm);

JMT = Poct (cm) — 105 (npu pocte 166 — 175 cm);

JMT = Poct (cm) — 110 (nipu pocte > 175 cm).

dopmyiel st pacueta JIMT B 3aBUCMMOCTH OT pOCTa U 110J1a YesioBeka (2):

JIMT (nns myxumn) = 48 + (Poct (cm) — 152) x1,1 xr/cwm;

JIMT (nns sxennun) = 48 + (Poct (cm) — 152) x0,9 kr/cwm.

[Ipu acmenuueckom tune cnoxkenus IMT Moxer ObITh yMEHbIIEHAa Ha
10 %, npu eunepcmenuueckom TEAOCIOKEHUH — MOXKET OBITh yBEJIMYEHA Ha
10 %. Ilocne 30 u no 50 ner AMT moxeT ObITh yBenuueHna Ha 3—13 % k IMT
B 20 ner.

OnacHOCTh AJI 30pPOBbsI MPEACTABISET KaK MOBBIIMICHHAs, TaK W MOHH-
xeHHas MT.

IoBbimenue MT yenoseka no cpasHenuto ¢ IMT:

— Ha 15-29 % — cBunerenscTBYET 00 OkupeHuu | crenenu;

— Ha 3049 % — cBunerenscTBYeT 00 0kupeHuu |l crenenu;

— Ha 50-100 % — cBugerenscTBYyeT 00 oxxupenuu Il creneny;

— oOonee yem Ha 100 % — cBugetenbcTBYeT 00 Oxkupenuu |V crenenu.

Cuuxkenune MT yenoseka no cpasHenuto ¢ JJMT:

— Ha 1020 % — MoxeT oTpakaTh ciadyro CTENEHb,

— Ha 21-30 % — ymepeHHYI0 CTEelNEeHb,

— Ha 3140 % — TspKenyro cTeneHb OENKOBO-3HEPreTUYECKOW HeaocTa-
TOYHOCTH PAIlHOHA,

— ©Oonee yem Ha 40 % — oTpakaeT HANMYUE KaXeKCHH (MCTOIICHHMS).

Hunpexc maccwl Teqa (MMT) paccuntbiBaeTcs o ¢popMmyiie:

UMT = MT,/(Pocry)>.

Ha ocHOBaHMM HMHIEKCa Macchbl Te€la MOXKHO OLIEHUTh CTEIEHb PHCKA
pa3BUTHs HEKOTOPBIX 3a00J1€BaHUM.
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24 qaca B cyTkax. [lnomaab MoBepXHOCTH Tea HAXOJAT IO HOMOTpaMMe B 3a-
BHCUMOCTH OT MacCChl T€JIa U POCTa.

Tabauya 40
3aTpaTbl Ha OCHOBHON 00MeH 310POBBIX JIIO/Iel B 3aBUCHMOCTH OT BO3pacTa u
1noJia
Bospacrt, roast MyK4uHBI, KKaJ1/M2>4ac Kenumupl, Kkaja/M2>4ac
14-16 46,0 43,0
16-18 43,0 40,0
18-20 41,0 38,0
2030 39,5 37,0
3040 39,5 36,5
40-50 38,5 36,0

Pa3znuia Mexay nokasaTessiMu JOJKHOTO OCHOBHOTO OOMEHA, pacCUMTaH-
HBIMH pa3HbIMH MeTOAaMu, 00bI4HO He npesbimaeT 10 %.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. Paccuuraiite CcOOCTBEHHYIO HOKHYH BeaMunuHy OO HECKOJIbKUMU
criocobamu — no ¢opmynam, no tabaunam ["appuca—benenukra u mo miomau
MOBEPXHOCTH TeJa.

2. CpaBHHTE TMOJy4YEeHHBIE pe3ynbTarthl. Haubonee TOYHBIMU MeTOAAMU
SBJISIIOTCSL METOJ] C UcToib3oBaHueM Taomnui ['appuca—benenuxra u metos Jro-
Oya. Pe3ynbrathl, MOJy4eHHBIE STUMH JABYMSI METOJaMU, OOBIYHO OTJIMYAKOTCS
He3HaYuTeabHO (KaK mpaBujo, He Oonee yem Ha 50-150 kkau).

MPOTOKOJI
1. Tlon (M/x); poct cM, MT= KT, BO3pacT JIET.
2. Jomxusni OO = 1,0 (0,9) XMT x24 = KKaJl/CyTKH;
Homxnerii OO = xMT + = KKaJ/CyTKH,
(mo dopmyne u3 Tadnuisr 35)
Jomxkueiit OO=A +5b = KKaJI/CyTKH.
(o Tabmue Nappuca—beneaukra)
[Tnomraae noBepxHocTu Tena (S) mo HoMorpamme = M,
Ipoxyxuus tervia (E) Ha M” B uac (13 TaGmnuis 36) = KKan/M°xiac
Jomxkabiit OO = E qammomac XS w2 %24 qac = KKaJ/CyTKH
(mo Trobya)

Pabora 29.2. OIEHKA MACCBHI TEJIA (MT)

MT — BakHbIi MOKa3aTenb (PU3MUECKOTO pa3BUTHUS YEOBEKAa BO BCE BO3-
pactHble Tiepuoasbl. [ns nmogaepxkanust cradunsHot MT y B3pociioro uenoBeka
MOCTYIUIEHUE DHEPrUU B OPraHu3M JIOJDKHO PaBHATHCA ee 3arparam. IloBblie-
Hue MT sBhsieTcs OJHUM U3 BaKHEHIIMX (PAKTOPOB pUCKA MOTEPHU 3/10POBbS
U pa3BUTHUSl CEPIACYHO-COCYUCTHIX, SHIOKPUHHBIX U OHKOJOTMYECKUX 3a0o0Je-
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3aTpaThl SHEPrHH, BKIOYAOT. 1) coctosiHue GompcTBoBaHus (BO Bpems CHa
sHepro3arpaThl cHUKeHbl HA 810 % 1o cpaBHEHMIO CO CIIOKOMHBIM 0OAPCTBO-
BaHHEM); 2) COCTOSIHUEC (PU3UYECKOTO M MCUXUYCCKOTO MOKOSI B TOJIOKEHHU
Jexa; 3) Haromiak, yepe3 12—16 v nocie npuema muamm (1 UCKITFOYCHUS €€
crieupUIecKr JTUHAMUYECKOTo ACUCTBUs); 4) MpH BHEIIHCH «TeMmepaTtype
koMmopTa» (18-20 °C s Jilerko oJeToro uYejaoBeka), He BbI3BIBAOIICH OIIY-
LIEHUS XO0JI0/1a WX Kapbl. DHEPTrUs OCHOBHOI'O OOMEHa pacXoayeTcsl Ha OOHOB-
JICHUE KJIETOYHBIX CTPYKTYp, MOJJCpKAHUE MOCTOSHHON TeMIepaTyphl Tena,
NEATSIIbHOCTA BHYTPEHHUX OPTraHOB, TOHYCA CKEJIETHBIX U COKPAICHHUS JIbIXa-
TEJIBHBIX MBIIII] ¥ JIP.

Benuunny ocHoBHoro oomena (OQO) nerko paccuumrtaTh 1O (GopMyliaMm
U TaOJUIaM, BBIBEJCHHBIM TI0 pe3yJibTaTaM OOJBIIOr0 YWCIA HCCICIOBAHUN
CYTOYHBIX 3aTpaT SHEPTHH 3I0POBBIMU JIFOJIbMU Pa3HOTO I0JIa, BO3PACTa, MACChI
tena u pocta. CylIecCTBYyeT MHOTO CHOCOOOB pacueTa JOJDKHOW BEITUYHHBI
ocHoBHOTO oOMeHa (doncnbitt O0). OIHUM U3 TaKUX CIIOCOOOB SBISETCS pac-

yeT 1o ¢popmysam, IpUBeIEHHbIM B Ta0. 39.
Tabauya 39
®opmyJsl pacyeroB JIBOO 4esroBeka B 3aBHCHMOCTH OT BO3PacTa,
noJia u Mmaccel Tesa (MT)

okabIil OO0 (kKkaj/cyTKu
Bospacr, roawt Mqumuﬂ):l ( . ))Kenumm,l

03 60,9 - MT — 54 61,0 - MT -51
3-10 22,7 - MT + 495 22,5 - MT + 499
10-18 17,5- MT + 651 12,2 - MT + 746

1,0-MT - 24 0,9-MT -24
18-40 15,5- MT + 679 14,7 - MT + 496
40-60 11,6 - MT + 879 8,7 - MT + 829
Boiee 60 13,5 MT + 487 10,5 - MT + 596

Opgnum u3 Haubosee MIMPOKO HCIOJIB3YEMBIX METOJO0B OIpPECICHHUS
JOJDKHOM BEJIMYMHBI OCHOBHOTO OOMEHA SIBJISIETCSI METOJ ONPEJIeNIEHUs] OCHOB-
HOro obomeHa no Tabdaumuam [appuca—benenukrta. VMmerorcs aBa BapuaHTa
TaOIUI — ISl MY>KYMH U 1Sl skeHInuH. Kaxxaas u3 HUX COAEepKUT JBe TaOIu-
ubl, A u b. B nepBoit Tabnuile HaxoAsT YUCIO A, 3aBUCUMOE OT MaccChl Tela,
a BO BTOpor — umncio b, 3aBucumoe ot pocra u Bo3pacta. CymMma d3THUX JIBYX
yrcen (A+B) maet nomwkuyro Benmuuny OO.

Eure oHUM MIMPOKO MIPUMEHSIEMBIM METOJIOM OnpeaeaeHus 10mkHoro OO
apisiercs: merox Jwodya. OH OCHOBaH Ha MNOpaBUJIE TOBEPXHOCTH TENA,
COrJJaCHO KOTOPOMY 3aTpaThl SIHEPTrUU TEIJIOKPOBHOIO OpPraHM3Ma MPOHOPLHUO-
HaJbHBI TUIONIAJM TTOBEPXHOCTH TeJa. Y CTAHOBJIEHO, YTO TEIUIOMPOIYKIUS HA
1 M” OBEPXHOCTH TeNa YeNoBEKa 3aBHCHT OT BO3PAcTa M mona. Jlist BbIYnCIe-
Husg goipkHoro OO HainenHyro no Tabi. 40 BenmMuMHY TPONYKIIMU Teruia B
KKan/M>Jac cleayeT yMHOKHTh Ha ILIONIAgh TMOBEPXHOCTH Teda (B M°) W Ha

149




4. PaccuuraiiTe KaJOpuUHOCTHh MPOAYKTA, cojepxaniero 3 r Oenka, 3 T
xupa u 6 r yrneBoaos Ha 100 r macchl.

5. Yto Takoe 6enkoBblii MUHUMYM ? Kakoe onTumMaibHOE KOJIMYECTBO Oel-
Ka JIOJDKEH TOJTy9YaTh OPTaHW3M YeJIOBEKa B CyTKHU ?

6. OueHurte Maccy Tella 4YeJIoBeKa, €CJIM €ro MHEKC Macchl Tena paBeH 29.

7. BeHTWIsIMS JIETKUX YeloBeKa B Mokoe cocTaBisier 5 yi/muH. Comepika-
Hue O, B BeIIbIXaeMOM Bo3styxe — 16 %. Paccuuraiite cyTouHbIe SHEpro3arpa-
ThI YCJIOBEKA MPH MUTAHUU CMEIIAHHOM MUIIeH ( K3, =4,86 Kxan/m O,).

8. M3meHuTcda nu TeMiepaTypa Teja 4YeJoBeKa MPHU MOBBIIIEHUU €ro Tem-
JIOTIPOAYKIIMH ?

9. 3a cyer KakKUX MEXaHU3MOB YEJIOBEK MOJAJIECPKUBAET MOCTOSHHYIO TEM-
nepaTrypy Teja MpH MOBBIIIEHUU TEIUIOOTAAYH, CBA3aHHOM C BHEUIHUM OXJaX-
JIeHUuEeM ?

10. Kakoii cnoco0 TemnooTaauu He TpeOyeT HaIUuus MOJIOKHUTEIbHOU
Pa3HOCTH TEMIIEpaTyp MEXIY MOBEPXHOCTHIO KOXKU YEJIOBEKA U OKpYKarollel
cpenoii?

11. Touemy Bbicokas Temnepatypa Bozayxa (30 °C) mpu BBICOKOH Biax-
HOCTH TSKEJIE€ IEPEHOCUTCS, YEM ITPU HU3KOM ?

12. Yto sBisiETCS OCHOBHBIM CIIOCOOOM PETYJISIIIMU TEIJIOOTIaud C TO-
BEPXHOCTH TeJla YyesioBeKa?

13. Uem oTnmuaroTCs MEXaHU3MBI MOBBIIICHUS TEMIEPATyphl Tela IMpU
(br3MYEeCcKON THNEPTEPMUHN U MIPH JINXOPATKE?

JIUTEPATYPA

1. Jlexyuonmnwiti matepuan kxadeapbl HOPMAIBLHOW (DU3HOJOTUU W CMEXKHBIX JTUCIUTUIHH.
VYuebHble MaTepHalibl KOMIIBIOTEPHOTO KJIacca K 3aHATHIO, a TaKKe 00yJaronue KOMIIbIO-
TEPHBIE TIPOTPAMMBI.

2. @usuonocus yenoseka : yue0. mocobue. B 2 4. / nox pen. A. U. Kybapko. MuHck : Bpimr.
mk., 2011. Y. 2. 623 c. C. 280-350.

3. @usuonocus yenosexa : yaeoHuk. B 2 1. / mox pen. B. M. Ilokposckoro, I'. ®@. KopoTbko.
M. : Menmumuna, 1998. T. 2. 368 c. C. 94-140.

4. Qusuonoeus yenopeka . yaeonuk / mox pea. B. M. ITokposckoro, I'. @. Kopoteko. 2-¢
u31., nepepad. u gon. M. : Menummna, 2003. 656 c. C. 451-4809.

5. @uzuonocus denoBeka . yaeOuuk / mox pea. B. M. CmupnoBa. M. : Meaununa, 2001.
608 c. C. 398430.

INPAKTUYECKUE PABOTbI

Padora 29.1. PACYET JOJIKHBIX BEJIMYUH OCHOBHOI'O OBMEHA
O TABJIMIIAM U ®OPMYJIAM

OcHOBHOI 00MEH — MHMHHMMAJIbHBIE 3HEPro3aTpaTbl, HEOOXOAUMBIE IS
MOAJIEP/KAHNS TPOLIECCOB KU3HEAEATEIIbBHOCTH OPraHU3Ma B CTaHAAPTHBIX yC-
noBusAX. CTaHaAapTHBIE YCJIOBHUS, O3BOJISIONINE UCKIIOUYNATh JONOJHUTEIbHBIE
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PA3IEJ «OBMEH BEIIECTB U DHEPTUU. TEPMOPET YJISIIIUASI»

3ansaTtue 29. Oomen BemecTB U 3Heprun. Tepmoperysius

OcHOBHBIEC BOIIPOCHI:

1. Ob6meHn BemecTB U dHEpruu B opranusme. [Ipoueccsl anabonu3zma u
KaTaboJIM3Ma, X COOTHOLICHHE MPHU PA3NTUYHBIX (PYHKIMOHAIBHBIX COCTOS-
HUAX opranusma. [Imactuueckas M SHEpreTUdecKas pojb MUTATENBHBIX Be-
niecTB. HezaMeHnMble 11 opranu3ma BelecTBa. A30TUCTBIN OajlaHC U BU-
Ibl €r0 HapYLLICHUH.

2. OcHOBHOW 00MeH W (DAaKTOphI, OMNPEACNAIONIME €ro BEIUYHHY.
DHepro3arpaTbl OpraHu3Ma B YCIOBHUSIX OCHOBHOTO oOMeHa. MeTojbl uc-
CJIEI0BaHUsI OCHOBHOTO OOMEHa.

3. O0wmuii o6MeH. DHepro3aTpaTbl OPraHU3Ma MpPU PA3TUUYHBIX BUJAX
TPY/IOBOH JEATENBHOCTU (B COOTBETCTBUU CO CTEICHBIO TSKECTU (PHU3UUe-
ckoro Tpyaa). Crnenuduuecku-IuHaMHUECKOe ICHCTBUC THIIIH.

4. Tlutanue. OU3MOIOrMYECKHE OCHOBBI M MPHUHIIMIBI 3JOPOBOTrO MH-
tanus. Hopmbl nuTaHus B 3aBUCMMOCTH OT BO3pPAcCTa, BUAA TPYAA U COCTOS-
HUsl opranusma. [loHsiTHE O MUIIEBBIX U HEMUILUEBBIX (PaKTOpax pucka s
3I0POBBS YEJIOBEKA.

5. Tepmoperynsius. [loHsTHE 0 TOMOHOTEPMUM, MOUKUIOTEPMHUU U
rerepoTepMuu. TemmepaTypa Tejla YelOBeKa U €€ CYTOUYHbIe KoJeOaHus.
TemmepaTypa pa3aIuyHbIX YYaCTKOB KO>KHBIX IIOKPOBOB M BHYTPEHHUX Opra-
HOB. [loHATHE O TUITO- U THIIEPTEPMUH, JINXOPATKE.

6. Teronpoaykuus opraHu3Ma. VICTOUHUKH TEIUIONPOAYKLHUUA B Op-
ranu3Me. COKpaTUTENbHBIM U HECOKPATUTENIbHBIN TepMoreHe3. Metabomiu-
YecKue Mpolecchl B Oypoil ®upoBoi TKaHU. Perynsauus mpoueccoB Temio-
MIPOYKIIMH.

7. Temootnava opranusma. [loHsiTue o Teronepeaadye BHyTpU opra-
Hu3Ma. Ousnyeckue npomecchl U GU3HOIOTHYECKUE MEXaHU3MBbI, 0Oecneun-
BAIOIIUE TEIUIOOTAAYY. Perymsanms npoueccoB TEMIO00TIauH.

8. HepBHble U TyMopajibHble MEXaHU3Mbl TepMoperymsiuu. Ilepude-
pUYECKHE W LEHTPAJbHbIE TEepMOpeluenTopbl. LIeHTpel TepMoperyisuuu.
OyHKIMOHANIbHAA CUCTEMA, OOecnevMrBarolmas MOJAepKaHUE MOCTOSHCTBA
TEMIIEPATYPBl BHYTPEHHEN CPEbl OpraHu3Ma.

Bonpocul ona camoxonmponsa:
1. [louemy, ucnonb3ys AaHHbIE 00 00BEMax MOTPEOIEHHOTO OPraHU3MOM
O2, MOXHO OLEHUTH BETUYUHY SHEPreTUUECKUX 3aTpaT?

2. Uro Takoe Kamopudeckuii skeuBanent kuciopoxa (K3, )? Kakue Be-
ecTBa UMEKT Hanbonpumii K9, ?

3. Jlas yero onpenenstoT AbIXaTeabHbI KO3 GUIeHT?
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Xon padorsl. B 1Be npoOupku HaneiTe no 1 mia pactBopa Punrepa u pac-
TBOpa Kpaxmayia. B olHy u3 npoOMpOK MOrpy3uTe MPUBSI3aHHBIA JTUTATYpPOU K
CTEKJITHHOM Nanoyke BBIBEPHYTHIN y4aCTOK TOHKOIO KHMILIEYHUKA KpbIChl. O6e
MpoOUpPKH MOCTaBbTE B BOMAsIHYIO OaHio Ha 20 muH npu Ttemmneparype 38 °C, no
OKOHYAaHUM WHKYOAllMu W3BJIEKUTE KHUIIKY M3 MPOOMPKH, a 3aTeM B 00€ Mpo-
Oupku BHecuTe o 1 karie pactBopa Jlrorods.

Pe3yabTaThl padorbl. OTMETHTE, B KaKoi MpoOHUpKE MPOU30IIIO0 NepeBa-
pUBaHME Kpaxmana.

BoiBoa: (0OBsCHHTE MEXaHWU3M IEPEBapUBAaHUsA Kpaxmajia B JIAHHOM
OTIBITE).

Pabdora 28.3. AMUJIASHASI AKTUBHOCTD ILIA3ZMBI KPOBU

OnpeneneHne akTUBHOCTH aMMJIa3bl B IJIa3Me€ KPOBU UMEET BAXKHOE J1Har-
HOCTMUYECKOE 3HAYEHUE U UCIIONB3YETCS B KIMHUKE JIJISl OLICHKU (PYHKIUU MOJ-
YKEITYJIOUYHOM KEJIE3bI.

Martepuajbl 1 000pyaoBaHue. NPOOMPKH, MITATUB, CTEKIISIHHBIE MaJIOy-
KM, BOJsiHasA OaHs, Iia3Ma KpOBU KPBICHI, PACTBOP Kpaxmaiia, pacTBop Jltoross.

Xox padorsl. K 1-2 M nmtazmel KpoBH 100aBbTe 1 Mil pacTBOpa Kpaxmasa
u uHKyoupyiite B BoasHou O6ane 20 mun npu temneparype 38 °C. Ilo okonua-
HUU UHKYOaruu 100aBbTe Karuio pacTtBopa Jlroross.

Pe3yabTaThl padoThl.

OTMmeThTe, 4TO MPOU30LLIO0 C KPaXMaJIOM B IJIa3M€e KPOBHU:

BriBOA:

TEMBI PA3JIEJIA 3AYTEHBI

(moamuch MpenoxaBareJis)

146



— Yoenvuwviu sec —1,011-1,032. — pH=6,2-85.

— pH=5,6-8,0.

CoK TOHKOro KUIIeYHHKA! CoK TOJICTOr0 KMIIEYHUKA!
— Konuuecmeso 6 cymku — oxono 1000 m. — Kon-60 6 cymxu — 270-1550 m.
— pH=5,05-7,07. - pH=6,1-7,31

Cok moaKe Ty 1049HOIi 2KeJIe3bl:
—  Konuuecmso 6 cymrxu — 1500-2500 .
- pH=175388.

JIMTEPATYPA

1. Jlexyuonmnwiti matepuan kxadeapbl HOPMAIbHOW (PU3HOJIOTHU W CMEXKHBIX JUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a TaKke 00yJaronue KOMITbIO-
TEpHBIE TIPOTPAMMBI.

2. @uzuonoeus venopeka : yueoHuk / noa pen. B. M. CmuphoBa. M. : Menunmna, 2001. 608 c.
C. 371- 398.

3. @usuonocus yenosexa : yaeOHuk. B 2 1. / mox pea. B. M. Tlokposckoro, I'. @. KopoTsko.
M. : Menumuna, 1998. T. 2. 447 c. C. 56-93.

4. @usuonocus yenopeka : yaeOnuk / mox pea. B. M. Iokposckoro, I'. @. Kopotbko. 2-¢
u31., nepepad. u gon. M. : Menummna, 2003. 656 c. C. 422—-446.

[MPAKTUYECKUE PABOTHI
Pab6ora 28.1. BJUMSIHUE )KEJIYU HA )KUPBI

Martepuajbl 1 000pyI0BaHMe. MPEAMETHBIE CTEKJA, JIyNa, CTEKIISHHbIE
NaJ0YKH, KEN4b, PACTUTENIBHOE MACJIO0, TUCTUILIMPOBaHHAS BOJA.

Xoa paborsl. Ha npeameTHOE CTEKIO HAHECUTE KaIUI0 BOJBI U KaIUIIO
xemun. K kaxmoit karme 100aBbTe 1Mo 2—3 Karid pacTUTEILHOI0 Macia, mepe-
MeLIaiTe U paCCMOTPUTE COAEPKUMOE 00€HX Karleb Mo/ JTYTOH.

Pe3yabTaThl padoTsl M ux opopmienue. Hapucyiite, kak pacnpenenser-
Cs )KUP B Karulie BOJbI U B KaIule JKeI4H.

BoiBoabI: (MEXaHHU3M BIIMSHUS KEJTYU HA COCTOSTHUC XKHPA).

Padora 28.2. IIPUCTEHOYHOE NUIIIEBAPEHUE

Marepuajbl 1 000py10BaHHe: TOJOCKAa TOHKOW KUIIKHU KPBICHI, POOUP-
KM, IITaTUB, CTEKJSIHHbIE MAaJOYKH, HUTKHU, BOAsSHas OaHs, pacTBop PuHnrepa,
pactBop Jlrorous.
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3ansTue 28. HnmeBapeHne B TOHKOM M TOJICTOM KHIICYHUKE.
Pounb nonmeﬂynoqnoﬁ JKEJIEC3bI M MICYCHH B ITNIIECBAPECHUMN

OcHOBHBIEC BOIIPOCHI:

1. [Mumesapenue B 12-nepctHoil kuiuke. Polib MOMKeNya0uHOM Kene3bl
B nuuieBapeHur. COCTaB U CBOMCTBA COKA MOJXKEITYIOUYHOM KEJE3bI.

2. MexaHu3Mbl PEryisiliuy CEKPELUU COKa MOIKETYTOUHON KENE3bl.

3. CocTaB u CBOMCTBA KEJTUH, €€ YUaCTHE B MPOLECCaX MUILEBAPEHHUS.

4. MexaHU3MBbl peryJsiliuy Keaueo0pa3oBaHus U KEITUEBbIACICHHUS.

5. IlumeBapenue B Touled M MOAB3AOLIHON Kuiuke. CocTaB M CBOWCTBA
KHILIEYHOI'O COKa.

6. MexaHu3Mbl PEryisuy KUIIEYHOW CEKPELIH.

7. TlomocTHOM 1 MEMOpPaHHBIN TUPOJIU3 TUTATEIBHBIX BEIIECTB.

8. BcackiBaHue NpoAyKTOB I'MAPOJIM3a KUPOB, OETKOB U YIIEBOAOB B pa3-
JUYHBIX OTAENax IMHILIEBAPUTEIBHOTO TpPaKTa, €ro MexaHu3Mbl. CompsikeHue
TUAPOIN3A U BCACHIBAHMUS.

9. MotopHas (QpyHKIMS TOHKOTO KHIICYHUKA U €€ PEeTyIISILIHS.

10. ITumeBapeHue B TOJICTOM KUIIEYHHUKE. 3HAYEHUE NIl OPraHu3Ma MUK-
pOdIOPHI TOJICTOTO KUIIEYHUKA.

11. Moropnas GyHKUHMS TOJICTOrO KUIlIeYHUKa. Jleekanus.

Bonpocul ona camoxonmponsa:

1. Kakum oOpa3oM B KHILIEYHUKE MPOMCXOAUT HEWUTpanu3auus KHCIOTO
XUMYCa, MOCTYMAOIIETO U3 XKelyaKa?

2. Kakue ¢pepmMeHTBl cOKa MOJKETYJOYHON KeJe3bl BBIACISIOTCS B HEaK-
TUBHOM BHUE?

3. Yo aBnsercs GakTopoM, aKTUBUPYIOIIUM TPUIICUHOTE€H? TPO3J1acTazy ?

4. Kak u3MeHsieTCsl CEeKpeLts COKa MOHKENTyA0UYHOM kKeye3bl IpU MUTaHUU
NPEUMYIIECTBEHHO MHuIleH, Ooraroii: 1) OGenkamu; 2) sxkupamu; 3) yriieBogaMu?

5. Kakue dakropsl (ryMopasibHbIe, MUIIECBBIC U JAP.) CTAMYIUPYIOT 00pa-
30BaHUE U BBIJCICHUE KETUN?

6. K xakum nocneAcTBUsIM MPUBOAUT MPEKPAILEHUE TOCTYIJICHUS KEIUU B
KHUIIICYHUK ?

7. Tloyuemy mpu MOCTYIUICHUH >KUPHOM MUIIM U3 JKeJyAKa B JBEHAALATH-
MEPCTHYIO KUIIKY TOPMO3UTCS IBAKYallMsl XUMyca U3 KelyaKa?

8. B xakoM oTzelne KUIlIeYHUKa MPOUCXOJUT BCachlBaHWE BUTaAMUHA B1,?

9. Kakoii o0uiuii MeXaHu3M TPAHCIIOPTA UCIONb3YETCs NIl BCAChIBAaHUS B
TOHKOM KHIIEYHUKE aMUHOKHCIIOT, TIFOKO3bl, TAIAKTO3bI, XKETUHBIX KHUCIOT?

Hopmatussl

Kenub my3pIpHasn: Kenuwv neuenounas:
—  Konuuecmso 6 cymrxu — 500-1200 . — Yoenvnwoiut 6ec — 1,008-1,015.
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[TpuMepsl 2IeKTPOracTporpaMM y 3710pOBBIX JItojei B Bozpacte 20 jet
B PA3JIMYHBIC CPOKU ITOCIIC IMpUCMa MU

Tabauya 38

Bpems perucrpa-
muu JI'T mocie
npueMa Mmuiu

JaexkTporacTporpammsbl. Kannéposka: amnimtyaa —
10 mm mo Beptukanu = 250 MxB, ckopocTh perucrpauun —
10 MM mo ropusontanu = 1 Mmun

IIpumeyanue

5 mun

IIepucransTu-
YECKHUE BOJIHBI

| HepucransTu-

YECKHEC BOJIHBI
Ha QoHe
TOHUYECKOTO
COKpAILCHUS

[Iponynscus-
HBIE COKpalle-
HUs

«[Conomuas»
MepUCTAIbTHU-
Ka

143




Ibl U JIUTENBHOCTH OT 1 10 5 MuHyT. XapakTep MOTOPUKH KEJIyJKa 00yCJIOB-
JIeH BUJOM IUIIM, CTENEHbIO MpEeABAPUTENbHON 00pabOTKH, THIATEIbHOCTHIO
NePE)KECBBIBAHMSI, CPOKOM IIOCJIC MpHEMa IHIIH, ObICTPOTOW OMOPOXKHECHHUS
KHIICYHUKA OT XHMyca, pPe(IEKTOPHBIMH W TyMOPAJbHBIMH BIUSHUSIMHU
Ha TieiicMekep Jkenyaka. Y OOJBIIMHCTBA 3IIOPOBBIX JIIOJCH PErHCTPUPYETCS
HOPMOKUHemuUYeCKuti TATI IEPUCTATBTHUECKUX BOJIH XKelyaka (4acToTa OUOIo-
teHuanoB (N) = 3 ummynasc/MuH, cpenHsst ammntyaa (Ag,) = 0,2-0,4 mB). Ilpu
HEKOTOPBIX 3a00JICBAaHMSAX, KOTJa HaOJFOJaeTCsl MOBBIIMICHUE TOHYCA TIIAIKUX
mbi u yBenuuenue cekperun HCl, otmeuaercs euneprunemuueckuti tan 1'T
(n 34 umnynsc/mMuH, Ay,>0,4 MB), a Ipy NOHIKEHUH TOHYCA MBI ¥ CEKPEIIHN
HCl — ecunoxunemuuecxuii Tun (N<2 ummynse/muH, A,<0,2 MB).

Yka3anus K opopMIIeHHIO IPOTOKOJIA!
1. Hapucyiite anexkTporacTporpaMmy UM BKIEUTE €€ OTPE30K.

2. Ilpoanamusupyiite OI'T. KanuOpoBka: 1 neneHue Ha auarpamme IO
Beprukanu (4 mm) = 0,1 mB, no ropuzonTtamu (10 mm) = 1 muH.

YacToTa nepucTalbTUIECKUX BOJIH = UMIYJIbC/MUH, a CpeIHssA
ammumnTyna Ao, = (A1 + A+ ...+ Ay)/n= MKB.

3. ComnocraBbre nonydeHnyo II'T ¢ obpasunamu OI'T, 3anucaHHbIMU 4e-
pe3 pa3InyHbIe CPOKHU Tociie npruemMa nuinu (tadm. 38).

Pe3yJ'II)TaTLI. B mokoe IIpHu 4aCTOTC UMITYJILCOB B MHUH CPCOHAA
aMIUIUTyaa MOTCHIMWAJIIOB MBIHIILL (HepHCTaHBTquCKHX BOJIH) JKCIIyaKa paBHa

BoiBoa. Tun nepucTaibTUKU JKEITYIKA: HOPMO-, THIIEP- WIA THIIOKUHETH-
yeckuil (Hy’>KHOE MOTYCPKHYTh).
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Pa6ora 27.2. UICCJEJOBAHUE ®EPMEHTATUBHbBIX CBOMCTB
JKEJYJTOUYHOI'O COKA

MarepuaJsibl 1 000pya0BaHMe: BOJsHAs OaHs WM TEPMOCTAT, CIUPTOB-
Ka, IITaTUB C NPOOUPKaMH, MUHIIET, HATYPaJIbHbIN JKeNyI0YHbI COK, (huOpuH,
0,5%-up1ii pactBop HCI, 0,5%-nb1i1 pactBop NaHCOg3, creknorpad, JakMyco-
Basg Oymara.

Xox padorsl. HymepytoT yeTsbipe NpoOUpKU U HaIUBaloT: B 1-10 mpoOupky
2 MJT KEeITYJJOYHOTO COKa; BO 2-10 — 2 MJI XKeIyJOYHOTO COKa U KUIIATAT €ro Ha
CIHUPTOBKE; B 3-10 — 2 MJI XKEIyJI0YHOTO COKa U JO0ABISIOT PaCTBOP COABI 0
NOJy4YeHHUsl cIa0OIIEeIOYHON peakiuu (10 CHHEBATOrO OKPALIMBAHHS KPACHOM
JakMycoBoit Oymarn); B 4-yro — 2 ma 0,5%-noro pacrsopa HCI. Bo Bce mpo-
OupKkH T00aBIIAIOT OJMHAKOBOE KoaudecTBo pudpuna (0,1-0,3 r) u nmomeniaror
ux Ha 3040 MuH B BOJsiHYI0 OaHIO WU TepMocTaT nipu Temnepatype 38 °C.

Pe3yabTaTthl padorsl 1 ux opopmienue. Yepes 3040 mun npodbupku
U3BJIEKUTE U3 TEPMOCTATAa U ONpPENENUTe, KaKk U3MEHWINCh KyCOukd (pruOpuHa
BO Bcex Mpobdupkax. Pe3ynbratel onbiTa BHECHTE B Ta0. 37.

Tabnuya 37
Cocros-
e IIpu4yuHbI U3-
po- Copep:xxumoe NpooMpKH KYCOTKOB MeHeHUs1 puOpuHa B
OupKu ¢pudpuna npodupKax
2 MJI KeImyIo4HOTO coka + ¢ub-
puH
2 MJI KUISTYCHOTO JKETyJOYHOTO
coka +
¢bubpun
2 MJT )KeTyJJOYHOTO COKa +
pactBop NaHCO3 + ¢pubpun
2 ma 0,5%-noro pacrBopa HCI +
¢bubpun

Padora 27.3. UCCJIIEJOBAHUE MOTOPHOM ®YHKIUH KEJTY KA
Y YEJIOBEKA METO/OM JJIEKTPOI' ACTPOI'PA®UN
(meMoHcTpanmuoHHasi padoTa)

OnexTporactporpadus MO3BOISET PETUCTPUPOBATH IIEKTPUUECKYIO aK-
TUBHOCTb MBIIII] JKEJIYJAKa C [IOMOILBIO IIOBEPXHOCTHBIX IEKTPOJAOB U OLIEHUTH
COCTOSIHME MOTOPHOM M 3BAaKyaTOPHOU (PYHKIMH KeTyJKa B HOpME U IpHU 3a00-
JIEBAHUAX JKEIIYJOYHO-KUILIEYHOTO TPAKTA.

B HanonmHeHHOM mUIIEN XKenyaKe BO3SHUKAIOT TPU OCHOBHBIX BHJA JIBUXKE-
HUM: NEPUCTAIBTUYECKHE BOJHBI, ObICTpblE MOHO(A3HbIE BHICOKOAMIUIUTY/HBIE
COKpAILIEHHs aHTPAJIbHOM 30HBI U TOHUYECKUE COKpAIIeHUs! OOJIbIION aMILTUTY-
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Ha CIIUPTOBKE J0 KUIEHUS, OXJaxaarT u n00apisaoT 3 mu 1%-Horo pactBopa
BapeHoro kpaxmaia; B 3-to nobasisitor 0,5%-ubrit pactBop HCl no mosinenus
CTOMKOr0 OKpalllMBaHMs JJakMycoBoi Oymaru u 3 mia 1%-Horo pactBopa Bape-
HOro Kpaxmaina; B 4-10 — 3 mu 1%-Horo pacTBopa ChIporo Kpaxmana, B 5-10 —
3 mu 1%-Horo pacTBOpa BapeHOro Kpaxmara.

[lepBble yeThipe MPOOUPKHU MOMEIIAIOT B TEPMOCTAT WM BOJSHYIO OaHIO
npu temnepatype 37/—38 °C; 5-10 mpoOUpKy CTaBIT B XOJIOAUIBHUK WU CTaKaH
co npaoM. Yepe3 30 MUH cOAEpKUMOE BCEX MPOOUPOK MCCIEAYIOT HAa HAJIUYUe
kpaxmana. CoaepxxuMoe NMpoOUPOK, B KOTOPBIX MPUCYTCTBYET Kpaxmai, IpH
noOasnennn 1-2 kanens pactBopa Jlrorosus npuoOpeTaeT CUHHI LBET.

Pe3yabTaThl padoTel 1 UX 0popMIIeHHE:

1. Tlo pe3ynbTaTtam 3KCIepUMEHTa 3anoaHuTe Tabi. 36.

2. Ha ocHOBaHMM IIBE€Ta COJIEPKUMOTO MPOOUPOK MpH J0O0ABICHUU pac-
TBOpa Jltoromns caemnaiite BEIBOA O TOM, ITPOU3OIILIO JIM MIEpEeBapUBaHUE Kpaxma-
Ja B IpoOupKax.

Tabauya 36
No [Ber comepxuMOro
npo- | Conepinmoe MpodHpKH NpoOUPKHU Mmocjie Pe3yabTathl
GupicH H00aBJIeHNSI pacCTBOpPa | ONBITOB
JIworoJs
1 |1 ma caoHbl + ) .
3 MJI BapeHOro Kpaxmasa s
2 |1 M npOKUTISTYEHHOMW CITIOHBI + 3
3 MJT BapeHOTO Kpaxmaiia %
3 |1 ma cironsl + 0,5%-ner1ii pactBop HCI -
+ 3 MJI BapeHOTO Kpaxmaia
4 |1 wmn caroHBI + )
3 MJI CBIPOTO Kpaxmaia
S5 |1 wmn cironsl + }
3 MJT BApEHOTO Kpaxmaiia Ha X0JIon

3. OTBeThTE HA BOMPOCHI.
Kaxk noBnusisio Ha pepMEeHTaTUBHBIE CBOWCTBA CIIIOHBI:

— KUIIIYCHUEC CIIOHBI.

— caBUr pH CIIOHBI B KUCITYIO CTOPOHY:

— OXJIA’KACHUC CIIFOHBI.
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Hopmatussl

Cuamwna:

—  Koauuecmeo 6 cymxu — 500—-2000 .
— Yoenvnwii sec —1,002-1,020.
— pH=56-706.

KenynouHblii COK:
—  Obvem dncenyoounoeo coka namowax we 6onee 50 mi.
— Hamowak: obwas kucromnocms — 00 40 mmonwli,

c60600nass HCl — oo 20 mmons/n.

— bBaszanvhas cexpeyus svcenyoka. obwas kucromuocms — 40-60 mmonsln, ceoboonas
HCl — 2040 mmonsln.

— Konuuecmeo stcenyoounoeo coka, 8bipadbamviéaemozo 6 Cymku — 2—3 j.
—  Yoenvnuwiii gec scenyoounozo coxa — 1,004—1010.

—  pH yucmoeo scenyoounoeo coxa — 1,49-1,8.

— pH sicenyoounoeo cooepacumoeo — 6,0 u 6onee.

JINTEPATYPA

1. Jlexyuonmnwiti mMatepuasl Kadeapbl HOPMAIbHOW (DU3HOJIOTUU W CMEXKHBIX JTUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a Takke 00yJaronue KOMITbIO-
TEpHBIE TPOTPAMMBI.

2. @uzuonoeus venopeka : yueOHuk / moa pen. B. M. CmuphoBa. M. : Menunmna, 2001. 608 c.
C. 337-371.

3. @usuonocus yenosexa : yaeOHuk. B 2 1. / mox pen. B. M. TTokposckoro, I'. @. KopoTsko.
M. : Menmumuna, 1998. T. 2. 447 c. C. 4-56.

4. @usuonocus yenopeka . yaeOnuk / mox pea. B. M. IMokposckoro, I'. @. Kopotsko. 2-¢
u31., mepepad. u gom. M. : Meaunmna, 2003. 656 c. C. 386422, 446-450.

INPAKTUYECKUE PABOTbI

Pabora 27.1. TIEPEBAPUBAHUE KPAXMAJIA ®EPMEHTAMMU CJIFOHBI YEJIOBEKA

B cirone conmeprkarcs aMuIoIUTHYECKHE (PEpMEHTHI — aMuiia3a U MajbTa-
3a. ONTUMYM UX JAEUCTBUS HAXOJIUTCS B IPEAENaX HEUTPAIbHON PEAKIIUU CPEBI
npu HOpMalbHOU Temreparype Tena (npu 37 °C).

Martepuansl u 000pyI0OBaHHE: TEPMOCTAT WIIH BOJIsSIHAsA OaHS C TeMIEepary-
poit 37-38 °C, cnupToBKa, IITAaTUB C NPOOUPKAMHU, MHUNETKH, MaJCHbKas
BOpPOHKA, CITFOHA uenoBeka, 1%-Hbii pacTBOp BapeHOro kpaxmana, 1%-Helii pac-
TBOP ChIPOro Kpaxmaina, pactBopbl 3%-Hblii Hona wnu Jltoroms, 0,5%-Helil pac-
tBop HCI, nakmycoBas Oymara, crekiorpad, Je Wik XOJOAWIbHUK, JUCTUILIIH-
pOBaHHas BOJA.

Xoa padoorel. Cioiony (mpuMepHO 5 MiI) cOOUpPAOT B MPOOUPKY € MOMO-
b0 BOPOHKU. HymepyroT mpoOupKH, CTaBAT UX B INITATUB U B KAKIYIO MpPO-
oupky n06aBisitoT 1o 1 mi ciroHbl. 3ateM B 1-10 mpoOupKy 100aBIsSOT 3 MII
1%-Horo pacTBOpa BapeHOro Kpaxmaia, 2-10 TpoOUPKY OCTOPOKHO HArpeBaroT
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PA3JIE] «@U3UOJOTUSI IUILEBAPEHUST»

3ansaTue 27. @OYHKIHOHAJIBHASI CHCTEMA MUTAHUS.
IMumeBapeHue B MOJIOCTH PTA U HKeEJIYAKA

OcHOBHBIC BOIIPOCHI:

1. OGuias xapakTepucTuka (PYyHKUMOHAIBHOM CHCTEMBbl MUTAHUSA, POJIb
Y MECTO B HEU MPOIECCOB MUILEBAPEHHUS.

2. Ilumeble MOTHBaUUU. PU3NONOTMYECKUE MEXaHU3MbI TOJI0/1a U HACHI-
MIeHUS. ANIIETUT.

3. Tumnbl numeBapeHus: B 3aBUCUMOCTH OT OCOOEHHOCTEM TMApPOIN3a U €ro
JIOKaJIN3aluu.

4. DKCepUMEHTAJIbHbIE U Ba)KHEHIINE KIMHUYECKHE METO/bl HCCIIeI0Ba-
HUSL QYHKIMH KeTyT0YHO-KUILIEYHOTO TPAKTA.

5. IlumeBapurenbHble U HENMUIIEBapUTENIbHbIE (YHKUIMUNA CUCTEMBI MUIIE-
BapeHUs.

6. OcobeHHOoCTH peryasuuu (QYHKIUN MUILEBAPUTETbHON CUCTEMBI.

7. Iumesapenue B monoctu pra. CArOHOOTIENEeHUE (COCTaB U CBOMCTBA
CIIIOHBI), J)KEBaHUE, TII0TaHUe. MeXaHU3Mbl UX PETYJISIIHH.

8. IlumeBapenue B xenynke. CocTaB U CBOMCTBA KeEITYJOUYHOTO coka. Poiib
COJIIHOM KHCJIOTBI KEJIYJOYHOTO coKa. DU3NONIOrMuYecKue MEXaHU3MBbI 3aLIUThI
CJIIM3UCTOM 00OJIOUKH JKENyAKa OT JeHCTBUS MOBPEXKAAIOUIUX (PAKTOPOB.

9. MexaHu3Mbl PEryJlMN CEKPELMH KETYJOYHOIro coka. Poib ractpous-
TE€CTUHAIBHBIX IENTUIOB.

10. MortopHast ¥ »BakyaTopHass (YHKUHUM >KENTyJKa HATOLIAK M Tocie
npuema muiliy.

Bonpocul ona camoxonmponsa:

1. Yro Takoe OynuMuUsi U aHOPEKCHS ?

2. K xakuM nocnencTBUSM MPUBEIET pa3pylIeHUE LIEHTpa rojiofa B TUIo-
Tamamyce?

3. Kakue racTpouHTeCTUHAIbHbIE MENTH IbI SIBISIOTCS TOPMOHAMMU ?

4. K KakuM NOCIEICTBUAM NPUBEAET JJIUTEIbHAS HELOCTaTOYHOCTh BbIJIE-
JICHUS CIIOHBI?

5. Kak usmensiercst xenynounas cexpeuust HCl npu neiictBun antaronu-
CTOB ructaMuHoBbIX Ho-penientopoB?

6. Ilouemy nocne ynaneHus NUIOPUUYECKON YACTU KeTyJKa Pe3KO CHIKa-
€TCsl CEKpeLusl KEITyA0YHOr0 coka?

7. HazoBute akTopbl, yCUJIMBAIOIINE BbIJIETIEHUE FaCTPUHA B KETYIKE.

8. Ilouemy HecTepouaHble NPOTUBOBOCHATUTENbHBIE CPEJACTBA MOIYT
BbI3bIBATh MOBPEXKICHUS CIM3UCTON 000I0UKH KeTyIKa?
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MIIK u eco OYEHKA Y HeEMPEHUPOBAHHbIX 360D06blx Jrooetl

(no B. JI. Kapnmany u coasm., 1988)

Beauuuna MITK (ma/kr/mun
Ouenxca MITK MYKYHHBI 10 25 JeT ( )KeHI]JI/IlibI 20-29 ger
OueHb BEICOKOE 55 44
Bricokoe 49-54 3844
Cpennee 39-48 31-37
Huskoe 33-38 24-30
OueHb HU3KOE 33 24

JUJ1sl OLEHKH CTETIEHU CHUYKEHUSI PE3EPBOB CEPACUHO-COCYAUCTON CUCTEMBI B
KJIMHUKE BBEJICHO MOHATHE (DYHKIIMOHAIBHBIX KilaccoB 1-4.

Tabauya 35
(DVHKMMOHCUZbeZIZ Kjacc cepdeqﬂo-cocvducmoﬁ cucmemvl no mecmy MIIK
OyHKIIHOHATD IoTpedaenne ( Hotpedaenne C
y ulc.uacc Ml; J - P (ver) PaborocnocooHoCcTh
1 6onpme 21 7-16 MPAaKTUYECKH Oe3 OrpaHNueH]
2 6onpme 14-2 5/ YMEpPEHHbIE OIpaHUYEHUS
3 6onpme 7-19 2-5 3HAYUTEIHHO OrpaHHueHA
4 MeHbIIe 7 1-2 MOJTHASI HETPYIOCTIOCOOHOCT]

ITo Bennuune MIIK paccunThIBalOT JOMYCTUMBIE YPOBHU HHTEHCUBHOCTH HATPY-
30K (TPYAOBBIX, TPEHUPOBOYHBIX U T. J1.). CUUTAETCS, UTO B TCUCHHE
pabouero JHs sHEpro3arparsl Ha (PU3NUYECKYIO0 aKTUBHOCTD HE JJOJIKHBI MPEBHIIATh
25—-35 % ot ypoBHSI MaKCUMAJIBHOM a3p0o0HOM MotHOCTH, T. €. MIIK.

3axmouenue (naiite orenky MIIK ucnbiTyemoro):

TEMA 3AUYTEHA

MOAIIMCH NMpenmoaaBaTe/ist
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25 50 75 100 125 150 Br EMOHIHOCTI) Harpy3KH)

ANTNPOKCUMHPYS KPUBYIO HapacTaHUsI KHCIOPOTHOTO Myibca (0 mepexo-
1a B TOPHU3OHTANb), ONpPEICIUTE BEIUUUHY MAKCUMALbHO2O0 KUCIOPOTHOTO

IyJibCa.

K™ = (malynap).
Tabauya 33
HODMaJleble BEIUHYUHBI MAKCUMATIbHO20 KMCﬂODOaHOZO nyasca
Bo3spacr (s1eT) KII (ma/ynap)
18-19 17,1
2040 16,8
41-50 15,6
51-60 13
Crapmre 60 11
VY cIOpTCMEHOB Jo 26
VY 6onbHBIX UBC Menee 10

3akiarouenue o MakcuManbHOM KII nenbityemoro:

Pacuer MakcuMabHOro noTpedaenus kucaopoaa (MIIK)

Jns pacueta MIIK ucnons3yem Gopmyiy:
MIIK (M) = KIT™ © yCC ™,

rie KII™* — MakcuUMaJTbHBIH KHUCJIOPOJIHBIA TyJabC (OTpE/CNICH BBIIIE);
YCC™ — wacroTa coKpameHus cepiua, IpH KOTOPOM JOCTHIaeTcs IIpeel
HacocHOW (yHkiuu cepaua. [ns myxuun B Bozpacre 20-29 jer — 53T0
195 cokp/muH, ais xeHmuH — 198 cokp/MuH.

MIIK ucnbityemoro = KIImax ~ 195 =

Omnpenenute ynensHoe MIIK Ha KunorpaMm mMacchl Tena UCIBITYEMOTO:

MIIK mn/kr/mun = MIIK : 60 kr =

MIIK oneHrBarOT ¢ TOMOUIBIO TaOIHIL, pa3pabOTaHHBIX JIs1 CIIOPTCMEHOB, 3/10-

POBBIX HETPEHUPOBAHHBIX U OOJIBHBIX JIFOJICH.
Tabauya 34
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3. 3a cuer CABUIOB KaKUX MOKa3aTejaed MOAJEPKUBAETCS MOCTOSHCTBO
BEJIMYMHBI JAHHOTO TIOKa3aTess?

4. Kakoil u3 HCCIeOOBAaHHBIX IMOKa3aTeled SABIAETCA BAXKHEHIINM IS
OpraHu3Ma IMpHu BHITIOJIHEHUU WHTEHCUBHOW HArpy3Ku?

Pat6ora 26.4. PACUET HEKOTOPBIX ITOKA3ATEJIEN PE3EPBOB
KAPIUOPECIIMPATOPHOM CUCTEMbI

MMeroTcsa nBa IyTH MCCIIENOBAHUS PE3EPBOB KapIHOPECIUPATOPHON CHC-
TeMbl. I1epBblii U3 HUX — 3TO NPOBEAECHUE TECTOB C BBIIIOJIHEHUEM MPEAEIIBHBIX
(GU3MYECKUX HArpy30K U ONpeJIeJICHUE MaKCUMAJIbHOTO NMOTPEOIeHUST KUCIOPO-
Ja, MUHYTHOrO oO0beMa KpOBOTOKa M T. N. Takoi MeToa JaeT JOCTOBEpHBIE
JaHHBIE O Pe3epBax UCCIenyeMbIX cucTteM. OTHAKO Aake I 340POBBIX JIFOAEH
Takhe Harpy3ku HeOe3omacHbl, 1Jisi OOJNbHBIX XK€ OHM HeAomycTuMbl. [loaTtomy
B KJIMHMYECKOW MPAKTUKE IPEUMYIIECTBEHHO IIPUMEHSIOTCS TECTHI, HUCIOJIb-
3yIOLlME BTOPOM, pacUETHBIM MyTh, KOTOPBIM MPU MUHUMAIBHBIX (DPU3UUYECKUX
Harpy3kax Io3BOJIAET ¢ JOCTATOYHOM TOYHOCTBIO BBIYHUCIIATH PE3EPBBI AbIXaHUs
1 KPOBOOOpAILIEHHUS.

IIpu BemodpromeTpuuecKoOM TECTUPOBAHUU, BBIIIOJIHEHHOM B IIPEABIAYIICH
paboTe, IpUMEHEHa yMEpeHHas, maasamas (pusnueckas Harpyska. [lo nomyden-
HBIM B 3TOM paboTe AaHHBIM PacCUMTAEM psJ MoKa3areseil, XapaKTepU3yIOLIUX
(GyHKUMOHANIBHBIE BO3MOXXHOCTU KapJAHOPECHUPATOPHOW CHCTEMbl MCIBITYE-
MOTO.

OmnpeaeneHne MAKCHMAJBHOI0 KMCJIOPOIHOIO MYyJIbCa
[Tokazartens kucaopoanoro nynbca (KII) xapakrepusyer 00beM KHCIOPOIa, 10-
TpeOISIeMBIi U3 CHCTOIMYECKOTO (yIapHOro) o0bemMa KpOBH.
KII (mn/ynap) = Voo / UCC,
rae Voy — 00beM KUCIopoaa, NoTpedasieMoro opranusmMom B MuHyty; YCC —
4acTOTa CEPACUYHBIX COKPALCHUM.

PaccunTaiiTe KMCJIOPOAHBIN Ny/ILC IPH HATPY3Ke M MOCTPOHTE rpaduk:

Jlo HArpY3KH 1-91 cTyneHb 2-s1 CTyleHb 3-s1 cTyneHb
0,3 1,1 2,0 2,5
Yo (300 wr/mn) (1100 mr/mus) (2000 mr/muH) (2500 mr/mis)
YCC, yn/mun 82 118 148 176
KII, ma/yn
K.ITA
16
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Benuuuna pezucmpupyemozo nokazamens

Perucrpupyemi Harpy3ka (Bt) BpeMsl ocJie HArpy3Ku (MHH)
noKa3arejb HCXOMHAS 50 100 150 1 5 3
VO3 (n/mumn) 0,3 11 2,0 25 0,9 0,6 0,3
100% 367% 667% 833% 300% 200% 100%
HbO; (%) 96 94 95 95 96 96 96
100% 98% 99% 99% 100% 100% 100%
pO2 (MM pT. cT.) 95 90 93 93 95 95 95
100% 95% 98% 98% 100% 100% 100%

Coxpamenus: YJ[ — yacrora neixanus; 1O — nerxarenbbiii 006eM; VO, — moTpe6-
nenue kucnopona; HbO2% — conepxanue oxcuremoriioouna B kposu; pO, — HampshKeHUe
KHCJIOpo/a B apTepuaibHoil kpoBu (ompenensiercs mo HbO,% u kpuBoii auccormanyy oKcu-
remoryiobuna); YCC — vacToTa cep/ieuHbIX COKpalieHuit; AJl — aprepuanbHOE TaBICHUE.

[To nanHBIM TaOIUIIBI TOCTPOITE TPaPUKH, OTPAKAIOIINE TUHAMUKY U3ME-
HEHHS UCCIIeyeMbIX Toka3zarenei (B % K MCXOJHBIM 3HAUCHUSIM) T10]] BIUSTHH-
eM Harpy3ku. McxonHas BenuunHa Beex nokasarenei npunumaetcs 3a 100 %.

A

% 800

700

600

500

400

300

200

100

4

4

8

12 13 14 15 mun

Ha ocHoBe aHasn3a NOJy4YeHHbIX JaHHBIX OTBETHTE HA BOIPOCHI:
1. Kakue u3 uccnenoBaHHbIX (U3HOJIOTHYECKHUX IMOKa3aTesled B HauboJb-
1Ieil cTeneHu U3MEHSIOTCS Npu (PU3NYECKON Harpys3Ke?

2. Kakoil U3 ucclieIoBaHHBIX MOKa3aTeaeid MEHEee BCEro M3MEHSETCS MpHu

Harpys3ke?
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OtHocutensHag BeanunHa PWCq70 Ha 1 xr Maccel Tena =

BoiBoa: (cpaBHUTE pe3yibTaThl ¢ HOPMOM, CleNaiTe 3aKarO4YeHHe 0 (u3nUe-
CKOM paboTOCIIOCOOHOCTH UCIBITYEMOTO)

Pat6ora 26.3. BBISIBJIEHUE UEPAPXUU TOMEOCTATUYECKHUX
MOKA3ATEJIEN IBIXAHUS U KPOBOOBPAILIEHU S
(memoHcTpanus BuaeoGHIbMA)

JU1st BBIOTHEHMS pabOThI UCIIOJI30BAaH KOMILJIEKC MPUOOPOB, MO3BOJISIOIIMIA /1a-
BaTh JJO3UPOBAHHYIO (PU3MUECKYIO HATPY3KY U CIEIUTH 3a MapaMeTpaMu KpoBooOpa-
nieHus u aeixanus (Bemospromerp, Cardiovit CS-100, «CrupoiauT», myTbCOKCHMETP,
okcuremorpad, mHeBMoTaxorpad, anexkrpokapauorpad, ToHoMeTp, (HOHEHJOCKOI,
aHAJTN3aTOP AIEKTPOKAPAUOTPAMMEI H JI.).

JIOITyCK HCTBITYEMOTO K BBITIOJIHEHHIO TECTOB C MaKCHMAaJbHOW (usnde-
CKOWM Harpy3KoW INPOU3BOAMUTCA IPU YCIOBUU OTCYTCTBHUSI IIPOTHUBOIIOKA3AHUM.
[Tynbc ucnbiryemoro nomkeH O0biTh putMudHbiM, YCC 6080 B MHH, cUCTOHU-
YeCcKOe apTepuagbHOE IaBJICHHE He JOJDKHO npeBbimath 130, nuactoandyeckoe —

90 MM pT. CT., OKCUI€HalMs apTepuaibHOM KpoBH — B mpenenax 95-98 %,
Ha OKI' He momKHO OBITh MPU3HAKOB WIIEMHH MHOKap/aa, 4acTOTa JbIXaHHs
He O6onee 20 B munyty, JJO £ 900 My, camMouyBCTBHE HCIBITYEMOIO JTOJIKHO
ObITh XOpommM. TOJNIBKO TMOCHEe MOMYYSHHS 3TUX JAHHBIX HCIBITYEMbIH MOXKET
NPUCTYIHUTH K BHITTOJHEHUIO CTYNEHYATO HapacTarouieil Pu3ndeckon Harpy3KH.

Harpyska npoBoautcs B 3 CTyNeHHU, Kaxaas MPOJOIKUTEIbHOCThIO 4 M-
HyTbl. MoutHocTh 1-i ctynenu Harpy3ku paBHa 90 B, 2-it — 100 Bt u 3-it —
150 Br. HccnenoBanue npoaokarOT B T€UEHHUE 3 MHUHYT IOCHE OKOHYAHHS
Harpy3KHU.

B 1abn. 32 npuBeaeHbl JaHHbIE, MOJYYEHHbBIE TIPU BEIOIPrOMETPUUECKOM
TECTHPOBAHUH.

Tabauya 32
IMoka3aTe/iu ALIXaHUSA H KPOBOOOPAIIEHHST HCIILITYEMOI0 NpH (PU3MYECKOi Ha-
rpy3Ke
(Bo3pact — 19 jiet, macca Tesia — 60 kr)
N Benuuuna pezucmpupyemozo noxazamens
Perucrpupyemsiii
HOKA3ATEIR P Harpy3ka (Bt) BpeMsl MocJie HArpy3Ku (MHH)
" 50 100 150 1 2 3
qu 11 17 19 25 22 20 10
100% 155% 173% 227% 200% 182% 91%
ao 0,6 0,7 1,1 1,2 0,9 0,8 0,7
100% 117% 183% 200% 150% 133% 117%
YCC (coxp/mun) 82 118 148 176 168 124 95
100% 144% 180% 215% 205% 151% 116%
All cuer/mmact | 130,80 | 140/80| 150/80| 170/80| 165/80| 150/ 80| 135/80
(MM pT. cT.) 100% 108% 115% 131% 127% 115% 104%
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KOTOpO# 3aBUCHT OT F; (cMm. Tabn. 31). Bropas Harpyska, Kak mpaBuiio, B JiBa
pasa npessiiaet neppyr. B nociaegnue 30 ¢ BoINoOIHEHUs NPOOKI y obclenye-
moro ompenaeisitor UCC B yn/mun — F,. B Hopme mpu 1-it u 2-it Harpy3ke
nyJaesc y odcaeayemoro He gocturaet 170 ya/muH.

Benmuuuny Harpysku, npu kotopoir HCC nocturaer 170 yu/mun (PWCiz)
OnpeestoT no Gopmyiie:

PWC170 = N1+ (N2 - Nl) . (170 - F]_)/(Fz - Fl),
rne PWCi70 — MOIHOCTE (hU3MYeCcKOW HArpy3KH Ha BEIO3ProMeTpe B KI'M/MUH;
N; 1 N, — MOIIHOCTB MepBO U BTOPOU Harpy3ok (B krm/muH); Fy u F, — UCC
B KOHIIE TICPBO U BTOPOUW HArpy3ku (B yI/MUH).

Y 310pOBBIX HETPEHUPOBAaHHBIX MYkuunH BenmnmunHa PWCi79 coctaBmser
700-1100 krm/muH, y xeHmuH — 450—750 krm/MuH. OTHOCHTEIbHAS BEJINYH-
Ha PWCi70 Ha 1 KT Macchl Tena y HeTPEHUPOBAHHBIX JIFOACH COCTaBISIET B CPE/I-
Hem: 15,5 krm/mMuH — y myxuuH u 10,5 krM/MUH — y KEHIIUH. Y CIIOpTCME-

HoB BesmunHa PWC179 Moxet nocturats 1500-1700 krm/MuH.
Tabauya 30
MomnocTh nepBoii Harpy3ku N1 1s onpenesenust PWCi7o B 3aBUCHMOCTH
0T MAaCChbl UCIBITYEMOT O

Macca Tesa (kr) Momnocts (KrM/MuH)*
59 u MeHbIIIe 300
60-64 400
65-69 500
70-74 600
75-79 700
80 u Gompie 800

* ]l mepeBoia KrM/MUH B BaTThl BeTMUMHY B KTM/MHH JIeNAT Ha 6.
Tabnuya 31
Momnocts Bropoii Harpy3ku N> mis onpenesenust PWCi7o B 3aBucumoctu
ot YCC npu nepBoii Harpy3ke

MomHocTh pagoThI MomHocTh padoThI npnuBTopoi/i Harpy3ke KrM/MHH
IpH mepBoil Harpysike YCC npu nepBoii Harpy3ke, yai/MHH
80-89 9099 100-109 110119 120-129

400 1100 1000 900 800 700
500 1200 1100 1000 900 800
600 1300 1200 1100 1000 900
700 1400 1300 1200 1100 1000
800 1500 1400 1300 1200 1100

PesynbTaTsl:

N; — krm/muH, Ny — KIM/MUH,

F— yn/muH, F, — yi/MuH,

PWCi70 = N1+ (N2 —Nq) - (170-F)/(F. - Fy) =

Macca Tea UCIbITyEMOTO:
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Pa6ora 26.1. TECT 6-TU MUHYT XO/IbBbI

TecT ocHOBaH Ha U3MEPEHUH MAKCUMAJIbHOTO PACCTOSIHUSI, KOTOPOE UCIIBITYEMBIi
MO>KET MPOUTH 32 6 MUHYT MHTEHCUBHOM XOAb0bI. [Ipy 3TOM (hyHKIMOHATBHBIN Ki1acc
kpoBooOpameHus (PK) opueHTHPOBOYHO OIICHUBACTCS TI0

Tabu. 29.
Tabauya 29
Paccrosinne (B MeTpax), npoiiieHHoe 32 6 MuH | DYHKIMOHAJIbHBIN KJIAacC KPOBOOOpaLIeHUsI
426-550 OK1
300425 dK 2
150-300 ®K 3
menee 150 dK 4

Paoora 26.2. TECT PWC170

Tect PWCiy70 (Physical Working Capacity) osut npeioxken Illectpangom
(LBeuus) mist ompeseyieHnuss (GpU3NUISCKOW pabOTOCTIOCOOHOCTH CIHOPTCMEHOB.
dusnueckas paboTOCOCOOHOCTh OOCIEYEMOTO BhIPAXKACTCS B BEIUYUHE TOU
MOIIIHOCTH (PU3HUECKON HArpy3KH, MpU KOTOPOH YacTOTa CEpAEUYHbIX COKpalle-
it (HCC) mocturaer 170 yn/mun. BeiOOp HaHHOW 4acTOTHI OCHOBAaH Ha Cle-
TYIOILEM

1. OnTumanbHOE (QPYHKIMOHUPOBAHME KapAMOPECHTUPATOPHOU CHCTEMBI
y cioptecmeHoB nocturaercs npu UCC ot 170 mo 200 yn/mun. Takum oOpazom,
TECT IMO3BOJSET ONPENEIUTh MHTEHCUBHOCTh (DU3MYECKON HArpy3Ku, KOTOpas
BBIBOJIUT CEPJCYHO-COCYJUCTYIO CUCTEMY Ha MpeAesl ONTUMAIbHOrO (yHKIHO-
HUPOBAHMUS.

2. Mexnay momHocThio Harpy3ku 1 YHCC umeercs JauHeitHas 3aBUCUMOCTb
no aoctwkenns YCC 170 ya/mun; npu Oosiee BBICOKOW YacTOTE 3Ta 3aBHUCH-
MOCTh yTpauuBaeTcsi. Yem OoJibllle MOIIHOCTh Harpy3ku, npu kotopour UCC
nocturaet 170 ya/muH, TeM 0OJble pe3epBbl CEPICUHO-COCYIUCTON CHUCTEMBI.
Opnako Omaromaps JIMHEWHOW 3aBUCHUMOCTU MEXKJY MOIIHOCTBIO Harpy3Kud H
YCC He TpeOyeTcs AaBaTh UCOBITYEMOMY Harpysky, NpUBOJSLIYIO0 K BO3pacTa-
HUIO IyJibca 10 Takoi BennuuHbl. JJocratouno onpeaenuts YCC npu nByX BO3-
pacTaroniie Harpy3kax; BEJIMYMHY Harpy3Ku, NMpU KOTOPOW MYJIbC JOCTUTHET
170 yn/muH, paccuuThIBaIOT 110 hopmyie.

Tect mpOBOAUTCA HA BEJIOIPIOMETPE.

VY o06cnenyemMoro B COCTOSIHUM MOKOSI U B MOJOXKEHUU CUAS ONPENEISIOT
YCC. B Teuenue 5 MUH OH BBINONHSET nepByto Harpy3ky (N1), BequmunHa KOTO-
poli 3aBHCUT OT ero macchl (cM. Tabm. 30). YactoTa BpalieHus negaieid coxpa-
HSETCS MOCTOSTHHOM M paBHa 60 06/muH. B nocnennue 30 ¢ BbImomHsEMON Ha-
rpy3ku nojcunuteiBaroT YCC B yn/mun (F;). 3arem mocie 3-MUHYTHOTO OT/ABIXA
o0clielyeMblii B TeYCHHE 5 MUHYT BBINONHSIET BTOPYIo Harpy3ky (N,), BenmuunHa
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7. Kucnoponusiit nonr. Ero ¢pakuuu, onpeneneHue u oleHKa.
8. KoadduuuenT yrunusanuu KUCIOpoJa OpraHu3MOM U Pa3IMuHbIMU Op-
raHamu B IIOKO€ U NMpu (PU3NYECKON Harpys3Ke.

Bonpocut onsa camoxonmpons:

1. Kakoe KOJIMYECTBO KUCIIOPOJIa JTOCTABIISETCS B JISTOUHBIC AJIbBEOJIBI ITPH
MBJI = 83 n/mun u yactore apixanus 20/Mun?

2. B kakoM (puU3HOIOrHYECKOM COCTOSIHUM (IIOKO#, Jierkas, CpeaHss,
TsDKeJIasi Harpy3ka) HaxoauTcs yenoBek, BenmuunHa MOK koToporo cocraBisiet
26 n/mMun?

3. Uemy paBHa kuciopoanas emkocts kposu nipu Hb 100 r/n? 140 r/n?

4. CKOJBKO KHCIOPOJa TPAHCIIOPTUPYETCS apTepUaibHOW KPOBBIO 32 MH-
uyty npu Hb 150 r/in u MOK 5 ni/mMun?

5. Conepxanune Hb 150 r/n, MOK 25 n/mun, KYK 60 %. Paccuuraiite
MIIK.

6. Paccuuraiite morpebieHne KHCIOpOJa MUOKApAOM, €CIM KOPOHAPHBIM
kpoBoTok coctaisieT 500 mun/mun, Hb — 150 r/n, KYK Muokapma — 75 %.

HopmaTtussl

Vnenbnas BenmmunHa MIIK (MakcuManbHOE MOTpPEOJICHHE KHUCIOPO/a)
B MJI/MUH/KT U €r0 OleHKa ()11 HETPCHUPOBAHHBIX JIFOJICH):

Beanunna MIIK: My:xuunsbl (10 25 JjieT) Kenumusbi (10 25 aer)
Bricokas 49-54 3844
Cpennsist 3948 31-37
Huskas 33-38 24-30

JIUTEPATYPA

1. Jlexyuonmnwiti mMatepuan xadeapbl HOPMAIbHOW (U3HOJOTUU W CMEXKHBIX JUCIUTUIHH.
Y4eOHbIe MaTepraibl KOMIBIOTEPHOTO Kiacca K 3aHSATHUIO, a TAaKXkKe 00YyJaroIne KOMIIbIO-
TEPHBIC TPOTPAMMBI.

2. Quzuonocus venoBeka . y4eOHHMK JUIs BBICHIMX y4eOHBIX 3aBeneHuit. B 2 1. / mon pen.
B. M. Ilokpogsckoro, I'. @. KopoTtsko. M. : Menutuna, 1997. T. 1. 448 c. C. 401-442.

3. @uzuonoeus yenoseka : yaebnuk / mox pea. B. M. ITokposckoro, I'. @. Kopotsko. 2-¢ u3.,
nepepad. u gon. M. : Memuruna, 2003. 656 c. C. 329-331, 375-378.

4. @usuonocus uenosexka / nmox pea. B. M. CmupuoBa. M. : Memununa, 2001. 598 c.
C. 238-271.

5. Cemenosuu, A. A. OnipeneneHue U pacueT pe3epBOB OpraHU3Ma B OCYIIECTBIEHUU Ta3000-
MeHa | yue0.-mero. paspad. / A. A. Cemenosuy. Munck, 1990. 12 c.

INPAKTUYECKUE PABOTbI
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Tabauya 28

Copep:xxanne CO; BO BAbIXa€MOM BO3yXe

IToxa3aTean 0% 30 4% 5%
PACO, 36,5 mm Hg 37,2 38,8 39,4
PaCO», 37 mm Hg 37,8 39,3 39,7
MV = AB 4,71 a/mun 13,1 18,5 51,1
RR- gacrora 10 /mun 15 18 29
TV = JIO 0,62 1 1,02 1,20 1,93
pH 7,41 7,40 7,39 7,38

AB n/muH 50 -

40 ~

30

20 A

10 -

0 a4 » 9@ % CO2
0 1 2 3 4 5

BbiBoa: (kak BinusieT nosbiieHue cojaepkanus CO, B albBEOISIPHOM BO3IAyXE
Ha BEHTWILUIO Jierkux /mio rpaduky/ u pH xpoBu /o nanHbM TaOnus/)

3ansaTue 26. TecTupoBaHHMe pe3epBOB KapAHMOPeCIHPATOPHOIi CHCTEMBbI

OcHOBHBIEC BOIIPOCHI:

1. Pacuer (QyHKUMOHANBHBIX PE3EPBOB CHUCTEMbl BHEUIHEIO JAbIXaHUS
B JIOCTaBKE€ KHCJIOPOJa B JIETKHE Y 3/I0POBOIO YEJIOBEKA.

2. Pacuer BennuuHbl 1 Py3un KUCIOPOAA B JETKUX B TIOKOE U IPU MaK-
CUMaJIbHON (DU3UUYECKOM Harpy3Ke.

3. Pacuer pe3epBOB TpaHCIIOPTa KUCIOPO/1a KPOBBIO Y 3I0POBOr0 YEIOBEKA.

4. Tlokazarenu (GyHKIHMOHAIBHBIX pe3epBOB cepaua. KpoBocHaOxeHue
MHUOKap/a KaK JUMUTUPYIOIUN (HaKTOp pe3epBOB KapAHOPECHUPATOPHOU CHC-
TEMBbI y 310poBOro yenoBeka. [lokazarenu, Mo KOTOPHIM MOXHO CYJIUTbh O J1OC-
TATOYHOCTH KPOBOCHAOXKEHUS cepAla.

5. MakcumanbsHoe notpebnenue kuciaopoaa. Ero pacuer, crocoObl omnpe-
JeJNEeHUs], KITMHUKO-(DU3MO0JIOrnuecKas OlleHKa.

6. Ilopor ana»poOHoro oomMena. Ero onpenenenue u orneHka.

129



Tabnuya 27
XapakTepucTuka cokpameHuii iuagparmMsl mocjie BBeIeHHs MPenapaToB

Cuia cokpamenusi ruagparmsl (r)
IIpenapar NpU HENPSIMOH CTUMYJISIIIUU MpU NPSIMOH CTUMYJISIUH
MBI bI MBI bI
Tybokypapux 0,7 60
CykcameToHHMiA 0,6 60
TerpogoTokcuH 0,0 0,02
JlanTposeH 13 13
Heocturmun 83 60
P-p Kpebea ¢ Ca 60 60
P-p Kpe6Gca 6e3 Ca 0,0 60

Ha ocHOBaHMM MOJTYYEHHBIX PE3YIbTATOB OTBETHTE HA BOMPOCHI:
[louemy ncuesaeT nepenaya Bo30YXAEHUS ¢ HEpBa Ha Juadparmy npu UH-
KyOaluu ee B pacTBOpE, HE COAEPIKAILEM KaJIbLMs ?

Kakoii Menuarop ocyiiecTBisieT nepefadyy BO30YXKJICHUS B HEPBHO-
MBIIIEYHBIX CHHANCcaxX auadparmpl? Kakune penentopsl
MOCTCUHANTUYECKOM MeMOpaHbl BOCHPUHUMAIOT JIEUCTBUE 3TOr0 Meauaropa?
KakoB MexaHW3M yCTpaHEHHsI AEHUCTBUS allETHII-
XOJIMHA Ha MOCTCUHANTHYECKYI0 MEMOpaHy?
Yro mpou3oiiieT npu CTOMKON AenoJisipu3allMKi MOCTCUHANTUYECKOH MeMOpa-
HBI?

Yem onacHa 1t 00JIBHOIO MEPENO3UPOBKA MUOPEIAKCAHTOB U MIOYEMY ?

Pa6ora 25.3. BJIMSIHUE YBEJIMYEHUS HANIPSIKEHUS CO-
B AJIBBEOJISIPHOM BO3/1YXE HA BHEIIIHEE JbIXAHUE

Jliist paOoThl UCIIOJB3YETCSI KOMIbIOTepHas rporpamMa PhysiolLogy. TTosn-
HbI€ Ha3BaHUs MOKa3aTesel npuseieHsl B padote 21.3.

MonenupoBanne yBenuueHus pCO, aabBEONIPHOTO BO3/yXa: YCTAaHOBHTE
noka3zatenb FICO, % B pasnene I nspired gas na 3040 ¢ na 3 %, 3atem Ha 4 %
u 5 %. (McxoaHple 3HAYCHHS MOKa3aTeied M MX W3MEHEHUsS MPU MOBBIIICHUN
pCO, ye BHECCHBI B TAOJIHILY.)

[Toctpoiite rpaduk 3aBUCUMOCTH BEIWYUHBI abBEOJIAPHOW BEHTHIISALIUU
(cTpoka BeIeneHa XHUPHBIM mpupToM) oT coxepxkanuss CO, BO BIbIXaeMOM
BO3/IyXE.
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BruiBox:

OtBerbTe Ha Bonpoc: Y nauuenta BenuuuHa JKEJI cocrasnser 70 % ot
Hopmbl, M/IBn = 20 cMm Boa. ct., MIBoin = 40 cm Boa. cT., unaeke Tudduo =
70 %. Mo>xHO JIM Ha OCHOBAHWUM PTHUX IOKa3aTeJIel cAeiaTh BBIBOJ O HAJIWYHUHU
y O0JIBHOTO PECTPUKTUBHBIX HapylieHuil? [louemy?

Padora 25.2. UCCJIEJOBAHUE MEJJUATOPHBIX ITPOLIECCOB INNEPEJAYU
BO3BYKJIEHUS C JUAD®PATMAJIBHOIO HEPBA HA MBIIIITY
(kommnbIOTepHAasi mMporpamMma Twitch)

Ortkpoiite mporpammy «Twitch», mpencrasnsronryro Mozaenb mpenapara
y4dacTka auadparMalibHOW MBIIIIBI («1oTyauadparMbi») U MOAXOAIICH K HEMY
BETBU JHadparMaibHOTO HepBa. PaccMOTpuTe cXeMy mpernapara U YCTAaHOBKH
JUIS €ro MHKYOanuu U cTUMYJisiny (BeIBOJ Ha 3KpaH depe3 Help).

Yepesz Metky Continue BepHHTECh K Hayaly 3alUCH COKpAIICHHUH Tua-
dparMbl U CTUMYJIHUPYHTE 3T COKpAIICHUsS 4Yepe3 HEePB WM MBIy (METKH
B BepxHel yactu dkpana — Stimulator, 3arem Nerve win M uscle). 3anummmre
CUIIy, Pa3BHUBAaEMyl0 MOJIOCKOH mauadparMbl (= rpamm). 3aTeM ¢ HOMOIIBIO
meTok Drugs (mpemapaTbl) moo4epeHo BBEIUTE NEPEUHUCIICHHBIC HIDKE Mpera-
pathl. AJIrOpUTM BBeJIeHUs npenapara: Drugs — HasBanue npenapara — None
(BeiOOop mo3b1) — Apply Drug (Beeaenuwe mnpemnapara B mnepdy3HOHHBIH
pactBop). [IpoHaOnromaliTe BIMSIHME BBEJICHHOTO Mperapara Ha COKpAICHHE
auadparMel Ipu ee HenpsiMo# (Yepe3 HepB) M MPSIMOM CTUMYJISLUU. 3alUIIATe
U TIPOAHATM3UPYITE pe3yNbTaT. 3aTeM YCTpaHUTE JCHUCTBHE Mpenapata OTMbI-
BanueMm (Metkn Wach m Normal Krebs). Uepes 3060 ¢ nmpowusoiineT BoccTa-
HOBJICHHE CHJIbI COKpAIICHUH, U HA 9TOM (POHE MOXKHO BBOJMTH HOBBIH Ipera-
par. Iloka3zaTenu CHJBI COKpalleHHWs MOJOCKH jauadparMbl TPU BBEICHUH
npenapaToB BHECEHBI B Ta0JMIy. BriuinTe B Hee U MOJy4YCHHBIC BAMHU JaHHBIC.

Tabauya 26
IpenapaTsl 1Jisi BBeIeHHUsI, UX XapaAKTEPUCTHKA H PeKOMEH/IyeMble 103bI

IIpenapar Pexomenayemas 103a Xapakrep aeiicTBHS

Ty6okypapux S0E-6M AHTaroHUCT HUKOTHHOBBIX PELIETITOPOB

CykcameToHHit 20E-5M Jlenonsipusytoriuii 61okaTop (CTolKas JAenospusa-
IS KOHIIEBOW TUIACTUHKH)

TerponoTokcuH S0E-6M brnokaTop HaTpueBbIX KaHAIOB

Hantposex 20E-3M [Mpsimo¥i MBIIIEYHBIN peslakcaHT (OJOK COKPATUTEIh-
HOTO MEXaHH3Ma capKoMepa)

Heocturmun 5.0E-6M Nurunburop XonmHICTEPA3HI
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8. Kakue (akTtopsl BBI3BIBAIOT YBEIMYEHUE BEHTWISALMM JETKUX NpH (Hu-
3M4YECKOU Harpy3ke?

JIUTEPATYPA

1. Jlexyuonmnwiti matepuan xadeapbl HOPMAIbHOW (DU3HOJOTUU W CMEXKHBIX JUCIUTUIHH.
Y4eOHbIe MaTepraibl KOMIBIOTEPHOTO Kiacca K 3aHSATHUIO, a TAaKXkKe 00YyJaroIne KOMITbIO-
TEPHBIC TPOTPAMMBI.

2. Quzuonocus venoBeka . y4eOHHMK JUIsl BBICHIMX y4eOHBIX 3aBeneHuit. B 2 1. / mon pen.
B. M. Tlokpogsckoro, I'. @. KopoTtsko. M. : Memuruna, 1997. T. 1. 448 c. C. 401-442.

3. @uzuonoeus yenoseka : yaeobnuk / mox pea. B. M. ITokposckoro, I'. @. Kopotsko. 2-¢ u3,.,
nepepad. u gon. M. : Memumuna, 2003. 656 c. C. 366—-378.

4. @usuonocuss uenosexka / mox pea. B. M. CmupuoBa. M. : Menmununa, 2001. 598 c.
C. 238- 271

INPAKTUYECKUE PABOTbI

Padora 25.1. TECTUPOBAHME CHJIbI JIbIXATEJIbHBIX MBIIIL]
(meMoHcTpanus yuedOHOro Buaeo(huInLma)

OmnpenencHre CHIIbI IbIXaTeIBHBIX MBIIII BAXHO U TUQPEepeHIIHaTbHONR
JMArHOCTUKKM HAPYIICHUH BHEIIHETO JbIXaHHs, BHI3BAHHBIX MMATOJOTHEH JIbIXa-
TEJIbHOW CUCTEMBbI WJIH CBS3aHHBIX CO CIA0OCTBIO IBIXaTEIbHBIX MBIIIIII.

CnaboCTh JBIXaTEIbHBIX MBI MOXET BO3HHUKATh MPH IOBPEKICHUIX
JBIXaTEILHOTO IICHTpPA, MPH HAPYIICHHUSIX MPOBEACHUS BO30YKICHHUS B HHCXO-
JSIIAX HEPBHBIX MyTSIX W HEPBHO-MBIIICYHBIX CHHAIICAX, a TaKXKe Mpu 3aboJie-
BaHUAX CAMHX MBIIIIII.

[MpuuyrHamMu c1ab0CTH BIXaTEABHBIX MBIIII] MOTYT OBITh HACIICICTBEHHBIC
U NPHOOPETCHHBIC 3a00JICBaHUsI HEPBHON CHCTEMbI, OTPABJICHUS JIbIXaTEIBHOTIO
[ICHTPa HAPKOTHKAMH M TOKCUHAMH, CYJIOPOKHBIC COCTOSHUS, TUCOAIAHC YPOB-
HSl DJICKTPOJIUTOB, OCOOCHHO Kajusl, KaJbIUs, MarHus; HapyIICHUS HEPBHO-
MBIIIEYHOH nepenaun npu 0oTyausme, orpasienun @OC, nepeno3upoBKa MUO-
pENIaKCaHTOB; TMOPAXXCHHE MBI TPU KOJUTArCHO3aX, MHUONATHH Pa3IUYHOM
HPUPOJIBI U T. II.

O cuiie OpIXaTeNbHBIX MBIIII CY/ST M0 MaKCHMaJIbHOMY JABICHHUIO BIOXA
(MJIBn) u makcumanbHOMY aaBiieHuto Beioxa (MJIBbin). McXoaHBIM MOJTOXKE-
HUEM TPYJHOW KJIETKHU JJIsi ONPENEICHUS CHJIbI MBIIII] BIOXA SIBIISCTCS MAaKCH-
MaJIbHBIN BBIIOX, JUIS ONPEACICHUS CHJIBI MBIIII BbIJIOXa — MaKCHMAaJIbHBIN
BJIOX.

Hopma M/IBbig as myxkunn coctaBisser 120-230 cm Bog. c1. (12—23 kl1a,
85-170 mm pr. cT. ), ans xenuH — 80-150 cm Bo. c1. (8-15 kIla, 55-110 mm
pt. ct.). Hopma M/IBx anst myskumn cocraBisier 40-130 cm Bog. cr. (4-13 klla,
30-95 mmM pr. ct.), A sxermmH — 30-90 cm Bog. cr. (3-9 kIla, 20-65 MM pr. cT.).

Pe3ynprarsl nusmMmepenus:

M/IBx = , MJIBb11 =
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3. Kakue u3 BbIlIENpPUBEICHHBIX MMOKa3aTene Hanbosiee HHPOPMATUBHBI
JUISI BBISIBIICHHSI pACCOTJIACOBAHUS BEHTWISILIMM U JIETOYHOTO KPOBOTOKA?

4. Tlo xakuM TMOKa3aTessiM MOXKHO YCTaHOBUTbH, YTO YMEHBIIICHUE aJIbBe-
onsspHoro pCO, BBI3BAHO TUIEPBEHTWISILIMEH, a HE CHUXKEHHUEM KPOBOTOKA
B JIETKUX?

3ausTue 25. Peryasinusi AbIXaHUSA

OcHOBHBIEC BOIIPOCHI:

1. JlprxaTenbHbIN HEHTpP, €ro OTAebl. MexaHu3Mbl, 00ecrieYnBaroIue Jibl-
XaTEJIbHYI0 IEPUOIUKY.

2. lentpansubie u nepudepuyeckue peuentopsl pH, CO, u O, B opra-
HU3ME, UX poJib. PAKTOPBI, CTUMYIUPYIOIIUE ABIXAaTEIbHBIN LEHTP IPOJOIIrO-
BAaTOr0 MO3ra.

3. PenenTopsl AbIXaTeabHBIX MyTEH, JETKUX U AbIXaTeNbHbIX MbIIL. Ped-
JIEKTOPHbIE PeaKluu Ha uX pasznpaxenue. Pedrexce ['epunra—bpeiiepa.

4. B3auMOCBsI3b MEKAY ra3000MEHOM M KMCIOTHO-IIETIOYHBIM PABHOBECHEM.

5. HepBHble U rymMOpanbHble MEXaHU3MBbI PETYJISLUN IPOCBETA JbIXaTEb-
HBIX IIyTEH.

6. /IpixaHue mpu MbILIEYHON paboTe, MOBBIIIEHHOM U OHMKEHHOM aTMO-
c(hepHOM J1aBJICHUM.

7. MexaHu3Mbl IEPBOTO B0Xa HOBOPOXKIECHHOTO.

8. I'unokcua u ee mpu3Haku. TeopeTHYecKHe OCHOBBI HMCKYCCTBEHHOIO
JbIXaHHUS.

Bonpocul ona camoxonmponsa:

1. Kakue nocnencTBus Uil ObIXaHud W Apyrux (QyHKUUA Oyner uMeThb
pa3pbiB cIMHHOTO Mo3ra Ha ypoBHe C1—C,? Cg—Th;?

2. Tlouemy B peaHMManuy MPUMEHSIETCS HE YMCTBIM KHUCIOPOJ, a KapOo-
red — cMmecb 93-95 % O, u 57 % CO,?

3. Paccuuraiite 00beM KpOBH, TPOTEKAIOIICH Yepe3 Majblii KPyTr KPOBOOO-
paleHus, €ciu coJepkaHue Kuciopojga B aprepuanbHoi kpoBu 20 00%,
B CMeIIaHHO#M BeHO3HON — 15 00%, a motpebnenne O, = 300 mut/MuH.

4. Kak U3MEHUTCA JbIXaHUE MPU CIEAYIOMIMX MMOKa3aTeNIX apTepruagbHON
kpoBu: pO, — 82 mm pr. cT., pCO2 — 51 MM pr. cT., pH — 7,307?

5. Kak um3menurcs pH kpoBu mnpu runepBeHTWISIIUU? Kak u3MeHuTCS
JIbIXaHHUE MPU aJIKaI03e?

6. Kak m3MeHUTCS IbIXaHWE TPU CTUMYJSIUHM -penenTopoB (FOKCTaka-
NUUISIPHBIX) ? UTO CTUMYJIUPYET 3TH PEIEITOPHI?

7. Kakoe nelicTBHe Ha JIbIXaTeJbHbIE IMYTH OKa3bIBAIOT all€THIIXOJIUH, THC-
TaMUH, aJJpeHaJIH?
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Vd/VT — oraomenne ®MII x /1O, mo 35 %.

RR — yacrora apixanus = 920 /min, TV — paeixarenbHbiii 00bem, 0,3—
0,9 n.

MV — (B maHHOI IporpamMMe) — ajabBEOJISIPHAS] BEHTUJISLIUSI.

V:Q — oTHomIeHHe BEHTHIALNSA / KPOBOTOK.

Bo3pactanue oTHomeHusi BeHTWIsIUsi/kKpoBoTok (- V/Q) B n;erkux
MOJKET MPOUCXOJUTH KaK BCIICJCTBHE yBEIMUYCHHUS BeHTWSAIMH (- V), Tak U B
pesynbrare cHmkeHus kpoBoToka (- Q).

MonenupoBanue runepBeHTuasinus jgerkux (- V). B pyopuke Respira-
tory meaukoM MbInH 3aMeHuTe cinoBo Variable ma Fixed. 3arem neBoii kia-
BUIIICH MBI W3MEHUTE HOPMAJIbHYIO BEJIUYHMHY aJIbBCOJSIPHON BEHTHJISAIIUU
(MV), paBuyio 5-5,0 L/min, na 6onpmryro — 12 L/min. Yepe3 30 ¢ npekpaTuTte
runepeenTisnuio (File, Pause). Buecure B Tabnuily mokasareiu ra30Boro co-
CTaBa aJbBCOJIIPHOIO BO3/(yXa U KPOBU, H3MEHHUBIIIHECS MPU TUIICPBEHTHIISAIUH.

MoaenupoBanue CHUKEHHUS Jero4Horo kpoBoroka ( Q) B BepxHHUX J10-
asix nerkux. CHoBa oTkpoiiTe nporpammy Physiol ogy. C moMoIsi0 MBIIIH H0-
CTENIEHHO YMEHBUIUTE KPOBOTOK B BEpXHEH J10J€ JIErKuX OT 3HauyeHus 25 a0 O,
YTO COOTBETCTBYET NMPEKPAICHHUIO KPOBOTOKA B BEPXHEH J0j¢ Jerkux. Takas
CUTYyaIlUsi MOKET BO3HHMKATh MPH PE3KO BBIPAKCHHOW THIOBOJIEMHH, MPU KPO-
BOIOTEPE, TPOMOOIMOOIIMHU JICTOYHOW apTepuu U T. 1. OCTAaHOBUTE MPOIIECC Ye-
pe3 2 munyThl (File, Pause). (Heo6xoauMele mokasaTesy yKe BHECEHBI B TAONIHILY.)

Tabauya 25
IIpu runepBeHTHIALUA Tpn oct. kpooTOKA
IMoka3artennb B Hopme uepes 30 ¢ B JIETOYHOI apTepun
yepe3 2 MUH
PAO; 107,9 mmHg 123,6 mmHg
PaO» 100,7 mmHg 106,1 mmHg
Sa0; 96,3 % 96,7 %
PACO» 36,5 mmHg 22,8 mmHg
PaCO; 37,0 mmHg 37,6 mmHg
PaCO,—-PACO; 0,5 mmHg 14,6 mmHg
VdivVT 25,2 % 50,8 %
pH 7,4 7,37
RR=Yacr. apIX. 10 /min 12 /min
TV=]10 0,62 0,80 L
MV =AmsB. B. 4,7 L/min 7,66 L/min

OTBeTbTE HA BONPOCHI:

1. Kak BausieT TUNEPBEHTWIAIMS HAa COCTaB allbBEOJIIPHOTO BO3yXa

U COJIepKaHUE Ta30B B KPOBU ?

2. Kakue HeOnaronpusaTHbie U3MEHEHHUS! MOTYT MPOUCXOJIUTh B OpraHU3-
M€ B pe3yJIbTaTe U30bITOUHON BEHTHISIIIUU JIETKUX ?
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yUYallleHUd WM OCiabJIeHUU MyJibca, MOSBIEHUU apUTMHUH, MOOJEIHEHUH WU
M3MEHEHHUH 1[BETa KOKHBIX IOKPOBOB U I'y0 nmpoOy mpekpamaroT. 3ajepixKKa Jibl-
xauus umtes 90 ¢ (1,5 mun). OKcUreHaius KpOBH PErUCTPUPYETCS BO BpEMsI
MPOBEJIEHHUs NPOOBI U HAa NPOTSIKEHUU MUHYTHI MOCIE OKOHYAHMS 3aJECpHKKU
JIBIXQHUS.

Pesynbratsl (mpumep):

3agep:KKa IbIXaHUSA IIpexpaimenne 3a1ep:KkKu
Bpewms, ¢ 0 10 | 20 | 50 | 60 | 70 | 80 | 90 100 | 110 | 120 | 150
% HbO» 9% | 96 | 95 | 92 | 8 | 75 | 70 | 60 85 90 92 94

[lony4yeHHble pe3ynbTaThl IPEACTaBbTE B BUE Tpaduka:

% HbO,

(0O e G T
80

60 T HaY. 33/1eP>KKH

HUCX Bpem (c)

0 10 20 50 60 70 80 90 100 110 120 150

BoiBoa: (Kak usmensercs % HbO, no xony 3aaepxku npixanus? Kak Obi-
CTPO BOCCTAHABIMBAETCSl HACHIIIEHUE KPOBU KHUCIOPOJOM IMOCIE BO30OHOBIIE-
HUS JbIXaHUs?)

Pa6ora 24.3. MOJEJIUPOBAHUE PACCOTJIACOBAHHUS BEHTUISILIUU
U KPOBOTOKA B JIETKHX, EI'O BJUSIHUE HA ITIOKA3ATEJIA
T'A300EMEHA U BHEIIHEI'O JIbIXAHUS

Pabora BeIMONHSIETCS ¢ MOMOIIbIO TIporpammbl PhysioL ogy, kotopast mo-
3BOJISIET MOJETUPOBATh BIUSHUE Pa3NUYHBIX (HAKTOPOB Ha (PYHKIHH TEMO-
KapJAMOPECTIUPATOPHONH CHCTEMbl W pPAacCUUTHIBATh M3MEHEHUS TOKa3aTenei
BHEIIHETO JIbIXaHusl, KPOBOTOKA, TPAHCIIOPTa ra30B KPOBBIO U Ta3000MeHa B Op-
FaHU3ME B 3aBUCUMOCTHU OT YCJIOBUM BHEIIHEW U BHYTPEHHEN CPEJIbL.

Ha skpane mpencraBieHa cxeMa BEHTUJISIIMU W KPOBOTOKAa B JIETKHX, a
TaKXKe pAJ MoKa3aTeslel, XapaKkTepU3YIOIIUX TbIXaHUE, Ta3000MeH U KPOBOTOK.

[lokazarenu, ucnonaszyembie B padbote 21.3:

PAO, — pO, ansBeonsiproro Bo3ayxa, 105-110 mmHg.

PaO, — pO, aprepuansuoit kposu, 90—100 mmHg.

Sa0, — HachlllleHHe reMoriao0uHa Kucinopoaom, 95-99 %.

PACO,; — pCO, ansBeonsipHoro Bo3znyxa, 3640 mmHg.

PaCO,; — pO, aprepuanbHoil kpoBu, 3545 mmHg.

PaCO,—PACQO, — pa3HocTb apTepuainbHoro u anbeoi. pCO,, 10 4 mmHg.
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I[O X(% CO2 as - Y0CO5
% COZ aJbB ,

rae JIO — awpixatenbHbiit 00beM, % CO2 4y ¥ %0 COy gy, — MPOIIEHTHOE
coJiep KaHHue YIJIEKUCIIOro ra3a B aJibBEOJISIPHOM U BBIJBIXa€MOM BO3yX€, COOTBETCT-
BEHHO.

Xox padoTsl. J{J1s MoydeHHs BbIIBIXaeMOTr0 BO3yXa 00CIeayeMbIi JOIKEH
c/esaTh 5 CHOKOWHBIX BBIIOXOB B cCIUPOMETP. 7151 pacuera 4acTOThl JbIXaHUS 110 ce-
KYHJOMEPY ONPEIENSIIOT BPEMS BBIIOJHEHHUS 3TUX O JbIXaTENbHBIX HUKI0B. CpeaHIor
BEJIMYHMHY JIbIXaTebHOTO 00beMa (J{O) BEIYHCISIIOT TyTeM JACICHHS MOTyYSHHOTO
o0bema Ha 5. 3arem onpenenstot coaepxanue CO;

(% CO2 ssin) B COOpAHHOM BBIBIXaEMOM BO3IyXE.

Jluist onipeiesieHus CoAepIKaHus YIIIEKUCIIOTO ra3a B aJibBEOJISIpHOM Bo3ayxe (%0
CO2 as) OOCITEYEMBIN JIOJDKEH BBIIOXHYTh B CICHUAIBHYIO KAMEPY TOJBKO MOCIIE]-
aioto mopuuto (300400 mit) pe3epBHOro 00ObeMa BbII0XA. 3aTEM MMOTYUYCHHBIN aJlbBe-
OJISIPHBINA BO3/YX MPOMYCKAIOT YEpe3 ra30aHaIn3aTop U ONPEIEIISIIOT B HEM COIepKa-
Hue CO».

B Hopme Bennunna ®MII cocraBnsier 20-35 % ot Benuuunsl J10O, a anbBeosisp-
Has BeHTW s 6580 % ot MOJI. YBenuuenune ®MII cBuneTenscTByeT
0 CHWKEHUU () (PEKTUBHOCTH BHEUIHETO JbIXaHUS U HAPYLIEHUH HOPMAJILHOIO COOT-
HOILICHUSI MEX]ly BEHTUWIISILIUEH 1 nepdy3ueit.

Iory4yeHHbIe pe3yabTaThI.

OMII =

J10 = mia, Y = , MOJI = MJI.
% C02 BELL — ) % C02 ALB — ) OMII = MUJII.
Otrommenne ®MIT/ J10 = % (B Hopme — 20-35 % ot /10).

[Tokazarens ®MII ucnons3yercs A pacyera 9¢hgekmusrot anbBEOIIPHON
sentwisinun (AB) oocnenyemoro: AB = MO/ — (U1 xDdMII).

3akmouenue (onenute BenumurHy @MII UCTBITYEMOrO U 3aluIIUTe Onpe-
aeneHne (PU3MOIOTUIECKOTO MEPTBOTO IPOCTPAHCTBA):

Pa6ora 24.2. OKCUTEMOMETPUSI, OKCUTEMOI'PA®USI, ITYIbCOKCUMETPHUS
(meMoHcTpanus y4eOHOro Buaeo(huInLMa)

[lepeuncieHHbIC METOIBI OCHOBAHBI HA MU3MEPEHHUU TOTJIOIICHUS (MK OT-
paKeHMsI) CBETa BOJIH OINPEICIICHHOW JTMHBI TeMOTJIOOMHOM KPOBH TPH TPO-
CBeUMBaHUM TKaHeH (yxa, MajbleB U T. J1.). ITH METOJIbI TIO3BOJISIFOT HEIIPEPHIB-
HO HAOJI0JaTh 32 U3MEHEHUEM HACBIILIEHHUS KPOBU KHCIOPOIOM.

Biusinue 3aep:KKH AbIXaHUSI HA HACBHIIEHHE KPOBU KUCJIOPOA0M
Hccnenosanue mpoBOAST Ha 340poBbIX droAsx. [Ipu mpoBenenun mpoObl
HEOOXOAMM TILATENIBHBIN KOHTPOJIb 3a COCTOsIHUEM oOcienyemoro. [Ipu peskom
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poe COIEpPKHUTCSA B KPOBU ITOTO YeJoBeka. Ha xakoe Bpemsi eMy XBaTHUT 3TOTO
KOJIMYECTBA KUCTIOPOa MIPU YKA3aHHOM YPOBHE €T0 MOTPeOICHHS ?

8. Paccuuraiite MOK, ecnu noTtpebiieHre KUCIOPO/ia Yy YeoBeKa COCTaB-
asier 750 mu/muH, copepikanue remoriioouna B kposu 90 1/, comepkaHue Ku-
cj0poja B BEHO3HOU KpoBU S 00.%0.

HopmaTtussl

Juddy3noHHast ClIOCOOHOCTH JIETKUX MO KHCIOPOTY 15-30 mut/mMmuH/MM PT. CT.
(B moxoe)
Hanpsbxenue kuciaopojaa B aprepuanibHol kposH, pO, 85-100 MM pT. CT.
Hanpsoxenne CO, B aprepuanbHoil kpoBH, pCO, 3545 mwm pr. CT.
OxcureHaysi TeMOTJIOONHA B apTEPHATLHON KPOBH 95-98 %
Koaddumment yrmmszanun kucinopona (KYK)

B ITOKOE 3040 %

npu (HU3HYECKON HATPY3Ke 50-60 %
O0bem KucIopoia, CBsi3bIBaeMblil 1 T reMornoonHa 1,34 mn

JIUTEPATYPA

1. Jlexyuonmnwiti matepuan xadeapbl HOPMAIbHOW (DM3HOJIOTUU W CMEXKHBIX JUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a TaKKe 00yJaronue KOMIIbIO-
TEpHBIE TPOTPAMMBEI.

2. Quzuonocus venoBeka . ydeOHHMK JUIs BBICHIMX y4eOHBIX 3aBeneHuit. B 2 1. / mon pen.
B. M. Iokpogckoro, I'. @. Kopoteko. M. : Menununa, 1997. T. 1. 448 c. C. 401-442.

3. @uzuonoeus yenoseka : yaeObnuk / mox pea. B. M. ITokposckoro, I'. @. Kopotsko. 2-¢ u3,.,
nepepad. u gon. M. : Meauuuna, 2003. 656 c. C. 358-366.

4. Qusuonocus uenosexka / mox pea. B. M. CmupuoBa. M. : Menmununa, 2001. 598 c.
C. 238-271.

INPAKTUYECKUE PABOTbI

Pa6ora 24.1. ONPEJAEJIEHUE COCTABA AJIBBEOJISIPHOT'O U BBIIBIXAEMOT'O
BO3JYXA. PACUET OBBEMA ®YHKIIMOHAJIBHOI'O MEPTBOI'O
MPOCTPAHCTBA (IeMOHCTpanus y4eGHoro Buaeopuinma)

J1st BBIONTHEHMS pabOThl HEOOXOAMM BBICOKOTOYHBIN aHAIU3ATOP YIIIEKHCIOTO
rasza, ClupoMeTp, cruporpad, kamepa /151 cOopa aabBEOJISIPHOIO BO3yXa.

MeTton pacdyera o0beMa (HU3HOIOIHYECKOro MepTBOro npoctpancTea (PMIT) oc-
HOBaH Ha OMNpeaeraeHnn pa3HocTh coepxkanns COz B BBIIBIXaEMOM
U aJbBEOJIIPHOM BO31yXe. Tak Kak 3TO pa3ziuyue 00ycIOBICHO HATUYMEM MEPTBOTO
MIPOCTPAHCTBA, €r0 BEIUYHHA JI0OJKHA OBITh MPSIMO MPOMOPIIMOHATIbHA PA3HOCTH CO-
nepxanusi CO,. Ecnu npunsth coaepxkanre CO, B aTMOC(HEpPHOM BO3IYyXE PaBHBIM
HYJII0, TO IpesioxkeHHas bopom ¢opmyna asis pacuera MEpTBOTO IPOCTPAHCTBA IPH-
HHUMAaeT BUJ!
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Ha ocHoBaHMM BceX MOJIYUYEHHBIX JaHHBIX CHICNIalTe 3aKIIFOUCHUE O HATMYUY WU
OTCYTCTBHUU MPU3HAKOB OOCTPYKTUBHBIX U PECTPUKTUBHBIX HAPYIIICHUN BHEUTHETO
JIbIXaHUsl y 00CIeayeMOoro.

BriBOA:

3ansaTue 24. T'a3000MeH B Jierkux U TKaHsiX. TpaHcmopT ra3oB KPpoBbIO

OcHOBHBIEC BOIIPOCHI:

1. CocraB atMOc(hepHOTr0, BBIJIBIXa€MOI0 U aJIbBEOJISIPHOIO BO3/1yXa.

2. TlapuuanbHoe JaBieHUE KHUCIOPOJA U YIJIEKUCIIOro ra3a B allbBEOJISIP-
HOM BO3/yX€ U HalpsKeHHE UX B KPOBHU.

3. dakTopsl, BIMsIOMKE Ha Tipoliecc AU dy3un KUCIOpOoia U YIIIEKUCIIOTO
ra3za Mex/]y ajJbBEOJISIPHBIM BO3AYyXOM MU KpoBbIO. Ju(pdy3noHHas ciocoOHOCTh
JIETKUX 110 KUCIIOPOAY.

4. TpancnopT KpoBbl0 kucinopoja. CoeIuHEeHHs reMOorjioOnHa ¢ ra3aMu.
Kucnoponnast eMKOCTb KpOBH.

5. KpuBas nuccoumanuu oxcuremorioOuHa. DakTopbl, BIHAIONINE Ha
CPOJCTBO IeMOTIJIOOMHA K KUCIIOPOAY.

6. TpancnopT KpOBbIO YIIIEKUCIOTO Ta3a. Poiib kapOoaHTupassl.

7. T'a3000MeH MeXly KPOBBIO U TKAHSIMH.

8. KoadpduuueHt ytunuzanuu KUCIOpOoJa TKaHSIMU B MOKOE U Mpu (HU3u-
YECKOM Harpyske.

Bonpocwt 0na camokonmpons:

1. [louemy BbIABIXa€MBI BO3JIYX COAEPKUT OOJbILIE KUCIOPOAA, YEM Allb-
BEOJISIPHBIN 7

2. Uemy paBHO mapiuansHOe naBieHue kucinopoaa (pO,) B albBEOISIPHOM
BO3/yXe Yy aJbIIMHUCTA MPHU MOABEME Ha TOpY, rae P, = 547 mm pr. cT., ecnu
COJIep>KaHKe KUCIOPOJia B alIbBEOJIIPHOM Bo3yXxe coctapisieT 15 %b.

3. Ompenenute KUCIOPOJHYIO €MKOCTh KPOBH, €CIH COJEPKaHUE TeMO-
rioduHa B KpoBu coctariser 120 r/i.

4. Kak U3MEHHUTCS CPOJICTBO reMoryioonHa k O, U quccoruans OKCUreMor-
no6uHa: pu armzao3se; npu noseimeHnn pCO,; P CHIKEHUN TeMTIepaTyphl?

5. Uemy B cpennem paBHo pO, BeHO3HOU KpoBU~? CKOIBKO % OKCUTEMOT-
J00MHA COAEPKUT BEHO3HAsA KPOBB MpU TakoM 3HadeHuH pO,?

6. IIpu pOs, paBHOoM 60 MM pT. CT., B KpoBH coaepxkurca 95 % okcuremor-
no6uHa. COOTBETCTBYET JIM 3TO HOPME WIIN SBIISIETCS MPU3HAKOM CIBUTA KPUBOU
JUCCOIMAIIMKM OKCUTEMOTIIOOMHA BIPABO WJIA BJIEBO?

7. Y wucmeITyeMoro motpebiieHne Kuciaopojaa coctasisieT 250 wmui/MuH,
o0beM kpou 5 11, comeprkanne Hb 150 r/n. Paccunraiite konuuectBo O, KOTO-
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Beimonnenue tecta: Ilociie mosiBiieHUMs Ha dKpaHE KOMIIBIOTEpA CHUTHaja
TOTOBHOCTH MCHBITYEMBIH JieflaeT MaKCUMaJbHO IITyOOKHUW BIOX, 3aT€M MPOU3-
BOAUT (DOPCUPOBAHHBIA MAKCUMaJIbHO ITYOOKHH BBIIOX B TPYOKY WM MAacKy,
MOJICOEIMHEHHBIE K TPUOOPY, 3aTEM cpa3dy ke — (HOPCUPOBAHHBIN MAKCUMAaJIb-
HO ryO6okuii Baox. [Ipu 3ToM mpubop orciexuBaeT BEIUYUHY OOBEMHOM CKO-
pOCTH MOTOKAa BO3AYyXa B Ka)KJ0€ MTHOBEHHUE JbIXaTEIbHOI'O LUKJIA U BBIAACT
rpadguku 0ObEMHON CKOPOCTH BbIOXa M BAOXA, PAJl PACUETHBIX IMOKa3aTeseu
Y 3aKJIFOYEHHE O COCTOSIHUM BHEILIHETO JIbIXaHUsI UCIIBITYEMOTO.

Jlnist aHanu3a NpuBOISATCS PE3yJIbTAaThl TECTA Y OJIHOTO U3 O0CIIEeI0BAHHBIX.

Tabnuya 24
Moxasaren Beauunna nokasaresis
HN3mepennas HomxHasn % 0T HOpMBI
DOXKEI 4,63 11 5,25 1 88
O®B; 3,94 n 4,16 n 71
ODB,/DXKEJI 63,5% 81,4% 78
I1OC 7,21 nlc 9,47 nlc 76
MOC25 4,74 alc 8,21 alc 58
MOCsg 1,96 n/c 5,27 nlc 37
MOC7s 0,53 /¢ 2,03 1/c 26
MOC25_75 1,52 alc 4,26 alc 36
MOC75_35 0,36 alc 1,00 alc 36

Ha ocHoBanuu npuBeneHHbIX pe3yabTaToB (MOC2s, MOCsy 1 MOC7s) mocTpoii-
T€ KPUBBIE «TIOTOK—00BEM» — OJIHY KPUBYIO JUIsl K3BMEPEHHBIX BEIUYHH 00BEMHOM
CKOPOCTH MOTOKA BO3/1yXa, ¥ JIPYTy — JUIS JOJDKHBIX (HOPMAIIbHBIX) 3HAYCHUN 00b-
E€MHOU CKOPOCTH. YUTHTE, 4TO B Hayane u K KoHIty Bbioxa (100 % ®XKEJI) oobeMHuas

CKOpocTh Bbiioxa pasHa 0.
Kpusasi «norok—o0bem»

W [nic]
g.-l

B
T

-

G =

25 4 Fi WU % HEN
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[TukoBas (MakcUMalibHast) 00BbEMHAsI CKOPOCTD BBIIOXA Y B3POCIIBIX COCTABIISICT
4-10 n/cek. JInst HAXOKACHHS TOJKHON MTUKOBOM 00ObEMHOM CKOPOCTH BbIIOXA
(ATTOC) dakTruecKyro )KU3HEHHYI0 eMKOCTb JICTKUX YMHOXKatoT Ha 1,25:

AITOC = 1,25 XKEJI.

Homnyctumoe otkiionenue [1OC ot AITOC ne nomkHo npebimath + 20 %.

Bennunua [TOC Baoxa 00bI4HO HECKOIBKO MeHblle, yeM [IOC BrI0OXa, HO
JIOJDKHA OBITH He MeHee 3 Ji/Cex.

[THeBMOTaxOMeTpHsi UMEET OOJIBIIIOE 3HAYCHUE B IMATHOCTUKE HAPYIICHUH, BbI-
3BaHHBIX CHM)KEHUEM MPOXOJIUMOCTH OPOHXOB — OOCTPYKTHUBHBIX HAPYIIICHUM IbIXa-
Hus. [Ipu BeipakeHHOM HapylieHuH npoxoauMocti OponxoB [TIOC Beinoxa pe3ko
CHHMIKACTCH.

IHory4yeHHbIe pe3yabTaThI.

[TukoBasi 00BEMHAsI CKOPOCTH BbIOXA =

JloibkHast BeTMYMHA TUKOBOM 00BEMHOM CKOPOCTH BBIJIOXA =

[TukoBasi 00BEMHAsI CKOPOCTh BJOXA =

3akimioueHnue (BbISBICHBI JIM IPU3HAKA OOCTPYKTHBHBIX HAPYIICHHIHA):

Padora 23.4. UCCJIEJOBAHME IOKA3ATEJIEM BHEIIHEI'O JbIXAHUSA
C IOMOIIBIO KOMITBIOTEPHOM CUCTEMBI KAPOBUT IIC-100

Tabauya 23
Ha3BaHusi 0OCHOBHBIX NOKAa3aTeJieil BHEIIHEI 0 ILIXaHUsI U UX COKpAIIeHHs,
NpUMeHsieMble B HCCJIeI0BAHUSIX BHELTHET0 AbIXaHUS

CuMBoJIBI
En. Ilo1iHOE HA3BaHMeE MOKAa3aTEas
AHTJI0S3bIYH PYCCKOSI3bIYH

VC KEJI 1 Ku3HeHHass EMKOCTD JISTKUX
FvC OXEJI J @opcupoBaHHas KU3HEHHAs! EMKOCTD JIETKUX
TV 0 J JlpIxaTenbHbIi 00heM
FEV1 O®B; 1O06BeM GhopcHpOBAHHOTO BhIIOXA 32 1-F0 CEKYHIY
FEV./FVC O®DB/DXKEJT 9 Tect Tudduo = ungexc TuddpHo
PEF I[OC nj [TukoBast 00beMHAasI CKOPOCTh BBIIOXA
MEF;5 MOCys 1| MakcumainbHasi (MrHOBEHHas) 00beMHasi CKOPOCTh

B MOMEHT BbIioxa 25 % OXKEJI
MEFsg MOCsgg | ~======= ——=——- B MoMmeHT BbIoxa 50 % OXKEJT
MEF5 MOCs JI| ===mmmmm mmmee B MOMEHT BbIioxa 75 % OXKEJI
MEF;5_75 MOC5s 75 1| Cpenusisst 00beMHast CKOPOCTh BbIIoXa 0T 25 % 1o

75 % OXEJI

M EF75_85 MOC75_35 JIf ======== ====mmm= mmmm - ot 75 % 0 85 % DXKEJI
MV MO/] a/M MuHyTHBIN 00bEM JbIXaHUS
MVV MBIJI 11/M MakcumanbHas BEHTHIIALMS JIETKAX
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KOHIIE UCCJIEI0BAHUS UCTIBITYEMBIN TOJKEH clelaTh MaKCUMaJIbHYIO TUIIEPBEHTHIISA-
uuio B TeueHue 12—-15 c. B nepecuere Ha 1 MUHYTY 3TO IO3BOJISIET ONPEAEIUTh MAK-
CUMaJIbHYI0 BeHTHIIsAIHMIO jJerkux (MBJI).

Cnuporpamma (pucynok). O6osuauste J10, POBa, POBuix, XXEJI, ®OE.

Tabauya 22
AHAJIN3 CIMPOrPAMMBI

IToka3zaTean Pe3ynbTatr usmepeHus Hopma moka3aresns
1. YacroTra apIxaHnus 12 /mun 9-20 /mMun
2. PUTMUYHOCTbD JBIXaHUS PUTMHUYHOE PUTMUYHOE
3. pixaTenpHbIil 00BeM 500 mi 300- 800 mur
4. PezepBHBII 00bEM B/IOXA 1500 mu 55- 66 % ot XKEJI
5. Pe3epBHEIIT 00beM BBIIOXA 1200 mn 20- 33 % ot XKEJI
6. )KusHeHHast eMKOCTb JIETKUX |  .oe.e.... 371
8. OyHKII. OCT. eMKOCTH | eeeennn. 33- 46 % ot XKEJI
9. MUHYTHBI O0BEM JBIXAHHUS |  eeeenennn. 4- 9 n/mun
10. AnpBeoisipHast BEHTHIISIISL | .......... AB = 80-65 % or MOJ]

BoiBoj (cpaBHuTE MOTyYEHHBIE JAHHBIE C HOPMOIA):

Pabora 23.3. [IHEBMOTAXOMETPHS (IUK®JIOYMETPUS)

ITneBMoTaxoMeTpueil MM MUKGIOyMeTPUeld Ha3bIBAOT METOUKY
U3MEpEeHUs 00BEMHOM CKOPOCTH MOTOKA BO3/1yXa Ha BlOXe Wiu Bbiioxe. Hanbonee
pacrpoCTpaHEHBI MUKPIOYMETPhI, U3MEPSFOIINE MAKCHMAJIbHYIO (MIMKOBYIO) 00BEM-
Hyto ckopoctb (IIOC) BeIOXA.

Xoxa padorsl. [lepexntouarens npubopa JOIKEH ObITh YCTAHOBJIEH B MOJIOKEHUE
«BBIIOX». McbITyeMBIi, MIIOTHO 00XBATUB TPYOKY NMUK(IOyMeTpa rydoamu, Aenaet
MaKcUMalbHbIN (HOPCUPOBAaHHBIN BbIIOX Uuepe3 poT. Pe3ynbTaT onpeaensor no Max-
CUMAaJIbHOMY OTKJIOHEHUIO CTPEIKU MaHOMETpA.

Jlist onpeneneHuss 00bEMHON CKOPOCTH B/10Xa YCTaHABIMBAIOT NEPEKIIIOYATEND
npudopa B MOJOKEHUE «BIOX» U JIENIAI0T MAKCUMAJIbHBIA (POPCUPOBAHHBIN BJIOX YEPE3

TpYyOKY.
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2. Briusinue nmoJioskeHus Tejia Ha Beaunauny JKEJL.
Onpenenute Bennuuny JKEJI B monoxeHnu cTost, CUAs U Jexa.
ITony4yeHHBIE pe3yJIbTATHI:

JKEJI B 0oJIOKEHUH CTOS , CUIIA , JeKa

BoiBoj (BnusiHue nonoxenus tea Ha Bennunny JKEJT):

3. Biusinue ckopoctu Bhinoxa Ha Beiuuuny JKEJI (nmpo6a Boruadia).

VY ucneiryemoro onpenenure KEJI, sarem ®XEJI (popcupoannas XKEJ). dis
onpenenenuss OIKEJI nocie MakcuManbHOro BAOXa JAENAI0T ObICmpblli MAKCUMAITBHO
riyookuil BeI1oX. B HOpMme pasnocts Mmexy JKEJI u @XKEJI e npesbimaer 300 M.
VBenu4eHue 3TOi Pa3HOCTH CBUICTEIBCTBYET O CY)KEHUU (OOCTPYKITHK) OPOHXOB.

ITony4yeHHBIE pe3yJIbTATHI:
XKEJ = , ©XKEJI = , KEJI — ®XKEJI =

BriBOA:

4. OnpeaeJieHne JIerOYHbIX 00HEMOB.

HcnpiTyeMbli JOJDKEH CIeNaTh O CIIOKOWHBIX BBIJOXOB B CIIUPOMETP.
JIJist ompeieNieHust CpeIHEro abixareibHoro oobema (J{0) nmonydyeHHbIH 001mii 00beM
BO3/lyXa HY>KHO pa3JeJuTh Ha O.

Jlnist onpesiesienus: pe3epBHOro oobema Boioxa (POBBI) ncnbITyeMbIi
IIOCJIE CIOKOMHOTO BBIJIOXA BBIABIXAET OCTABIINNCS BO3IYX B CIIUPOMETD.

[psimoe onpeneneuue pesepBHOro oobema Baoxa (POB) ¢ momomisio criiupo-
MeTpa HEBO3MOXKHO, TaK KaK MpUOOp MpeHa3HauYeH TOJIbKO JIJISl BbIIOXA
B U3MEpPUTENBHYI0 eMKOCTh. YT0Ob! HaliTu POBxa, ot XKEJI HyxHo oTHATE 1O
u POBrix.

Pesynbratsl:

JO = (mopma 300- 800 mu1, 15- 20 % ot XKEJI).

POBbI = (mopma 20- 33 % ot XKEJI).

POBx = )KEJI — POBwig — /10 (Hopma 55- 66 % ot JXKEJI).

BbiBoa (cpaBHHTE MOTyYeHHBIC JJAHHBIC C HOPMOK):

PaGora 23.2. CIIMPOTPA®US (1eMOHCTpaLus y4eOHOT0 BUIeo(pniibma)

Cnuporpadgusa — metos rpapuueckoit perucTpaiu o0beMOB BABIXaeMOTO U
BBIJIBIXaEMOT'0 BO31yXa.

Jlst onpeienieHnst BaKHEUIINX AbIXaTebHBIX 00bEMOB U €MKOCTEH MIPU CIIUPO-
rpaduu 0OBIYHO BHAUAJIE 3aMUCHIBAIOT CIOKOWHOE JbIXaHHUE, 3aTEM UCTIBITYEMbIH
JIOJDKEH clieflaTh MaKCUMAaJIbHO T1yOOKHUH BJIOX M Cpa3y MOCJIe HETO MaKCUMAaJIbHBIN
BbIIOX — 1t onpenaenenus JKEJI. 3aTeM cHOBa 3alUCHIBAIOT CIIOKOMHOE JbIxaHue. B
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KEJ = 92 %, [10C = 84 % oT HOpMBI;
MOC25 =903 0/0, MOC50 =81 0/0, MOC75 =62 % ot HOPMBI,
Tect Tuddpuo = 63 %.

HopmaTtussl

XEJI (;xu3HEeHHAst eMKOCTD JIETKHX) MyNCTHHE gl

JKEHIMUHBI — 3- 511
O (mpIxaTenbHBINH 00BEM) B TIOKOE 300- 800 mur
YJI (qacToTa AbIXaHHUSA) B TIOKOE 9- 20 /muH
[TOC (nmkoBast 00beMHasi CKOPOCTh BbIIOXA) MmykarHbl — 5- 10 11/c
JHomxkuas semmunna [10C = 1,257 XKEJL. KeHIIUHB — 4- 8 51/c
Tect Tuddno 70- 85 %

JUTEPATYPA

1. Jlexyuonmnwiti matepuan xadeapbl HOPMAIBHOW (DU3HOJOTUU W CMEXKHBIX JTUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a TaKKe 00yJaronue KOMIbIO-
TEpHBIE TPOTPAMMBEI.

2. Qusuonocus 4YenoBeka : y4eOHUWK Ul BBICIIMX Y4eOHBIX 3aBeneHuil. B 2 1. / mon pen.
B. M. Ilokpogckoro, I'. @. Kopoteko. M. : Menununa, 1997. T. 1. 448 c. C. 401-442.

3. @uzuonoeus yenoseka : yaeobnuk / mon pea. B. M. INokposckoro, I'. @. Kopotsko. 2-¢ u3,.,
nepepad. u gon. M. : Memununa, 2003. 656 c. C. 347-358, 378-385.

4. Qusuonocus yenosexka / mox pea. B. M. CmupuoBa. M. : Memununa, 2001. 598 c.
C. 238-271.

INPAKTUYECKUE PABOTbI

Paoora 23.1. COIMPOMETPUSA

MarepuaJjsl 1 o0opyaoBanue. BogHblil mupoMeTp, pa3oBbIe WIIM TOBTOP-
HO CTEpHUJIM3yeMble MYHAINTYKH (3aryOHHKH, MAacKH), COCIUHUTEIbHbIC IIJIaH-
ru. /{15 moaHOro nmepekprITHs BbIIOXA YEpPE3 HOC Mepel U3MEPEHUEM MOKa3aTe-
JIeH JIETOYHBIX 00BEMOB JIYUIlE UCIIOJIH30BATh CIIEUATbHBI HOCOBOM 3aKH1M.

1. Onpenesienne ;KU3HEHHOH €MKOCTH JIETKHX.

[locne MakcMManbHOrO BAOXa JAEJIAIOT MEMJIEHHbI MakCHUMallbHO Tiy0o-
KW BBIJIOX B TPYOKY CIIUPOMETPA, 3aXBATUB I'yOAMU MYHJIIUTYK.

Onuum u3 crioco6oB pacuera JIDKEJT (momknoit XKEJI) sisieTcst onpeje-
JIeHUE €€ ¢ ucrnoJib3oBaHueM Tabsmil ["appuc—benenukra. [lo Tabnuiiam Ha oc-
HOBaHMM JIaHHBIX POCTA, MAacChl TeJla M BO3pacTa OMNPEAEISIETCS BEJIMYMHA
JOJKHOTO OCHOBHOI'O OOMEHa, KOTOpas 3aTeéM YMHOXAaeTcs Ha KO3()PUIMEHT

2,6 — st My>XKYuH WM 2,2 — JJIs KeHIIUH. Paznuune mexay u3mMepeHHOU
XKEJI u JXKEJI e nomxuo npessimiath 20 %.

Pesynbratsl: JKEJI = , JOKEJI = MIL.
JIUKEJI — XEJI = , UTO COCTaBJISIET % ot XXEJI.
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PA3JEJ «@U3UOJOI U IBIXAHUS

3anaTue 23. BeHTWIAIUSA JIETKUX U OCHOBHbIE BU/IbI
ee HapyLIeHH i

OcHOBHBIC BOIIPOCHI:

1. 3nauenne npixanus g opranu3ma. OCHOBHBIE 3Talbl IpoLecca
JBIXaHUS.

2. OU3MOIOruYecKas pob IbIXaTEeIbHbIX MMyTEH U JIETKHX.

3. MuHepBaius AbIXaTelIbHBIX MBIIIL. buoMexaHuka B10Xa U BbIIOXA.

4. DnacTUYecKue CBOWCTBA JIETOYHOW TKaHU U TPYIHON KIETKH. DJIacTH-
yeckas TAra jJerkux. @yHkuuu cyphaxkTaHTa.

5. /laBneHue B miIeBpaibHOM MOJIOCTH, €r0 U3MEHEHHUSI PU JbIXaHUU.

6. OObeMHbIE MOKa3aTeNN BEHTWIALNH Jerkux. COupoMeTpusi, CIUporpa-
¢usa. OCHOBHBIE JIETOUHBIE OOBEMBI K EMKOCTH.

7. TloTrokoBble TOKa3atenn BeHTW MU Jerkux. Tect (mHumekc) TuddHo.
Kpusast «a10Tok—00bem».

8. OOCTPYKTUBHBIE U PECTPUKTUBHBIE HAPYLIECHUS BEHTHIALIMY JIETKUX, UX
MPUYMHBI U TIOKA3aTeH, UX XapaKTepU3yoUIue.

9. KpoBoTok B nerkux. BzaumocBsi3b Mex Ay JIETOUHBIM KPOBOTOKOM, BEH-
TWIAUEH W TpaBuTanmedl (M3MEHEHHE OTHOIUICHHS BEHTWIIIHs/epdy3us
B JIETKUX IO BEPTUKAJIH).

Bonpocwt 0na camokonmpons:

1. Yem ominuaercsi 00beMbl aHATOMUYECKOTO U (PU3HOJIOTHUECKOTO MEpT-
BOTO TPOCTpaHCTBA? 3a CUET YEro BO3HHMKAET allbBEOJSIPHOE MEpPTBOE MpO-
CTPaHCTBO?

2. Paccuuraiite anbBeossipHyto BeHTwsinuio npu 1O = 450 wmn
u Y/ = 10 /muH.

3. Kak wacrora qpixaHus BIUsET Ha allbBEONIIPHYIO BEHTHIISALINIO?

4. PaccuuTaiiTe OCTaTOYHBIM 00bEM JIETKUX U (DYHKIIMOHAJIBHYIO OCTATOY-
Hyto emkocth (POE), ecnu obmias emMkocTh Jierkux pasHa 7 i, POBn = 3,5 n,
O =0,5m1, POBeig = 1,5 .

5. Kak u3MeHHTCS TOBEPXHOCTHOE HATSHKCHHE JKUAKOCTH B albBeojax,
dIIacTUYeCcKas Tira JeTKUX U IUIeBpalIbHOE JaBJICHHE MPH HEIOCTaTKe cypdax-
TaHta?

6. Kakum ctaner maBrneHue B MIICBPATBHOMN MOJOCTH MPH OTKPHITOM ITHEB-
MOTOpaKce?

7. O0wem ¢popcupoBanHoro Beioxa 3a 1-to cekynny (OPB;) cocraBmsier
1,9 n, ®XKEJI — 2,1 n. Paccuuraiite unaekc TuddHo u cnenaiite 3akiroueHue.

8. CnenaiiTe 3aKiII0UYEHNE TIO CIESAYIONINM ITOKA3aTENsIM JIbIXaHUS .
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Bbipazute MUHYTHBIH 00BbEM KOPOHApHOTO KPOBOTOKA B MPOLIEHTAX OT
MOK:

b. Pacyer MuHyTHOr0o 06beéMa KOPOHAPHOT'O KPOBOTOKA MpH (HU3UUECKOUN
Harpyske.

PaccuuTaiiTe MUHYTHBII 00b€M KOPOHAPHOI'O KPOBOTOKA IMPHU (PU3NUECKOMN
Harpy3ke IO aHaJOTMHM C MPEeAbIAYyIIHMM pacdyeToM, MCXOAs W3 3HaueHuil A/l
B Ooubiiom kpyre = 160/80 mm pt. ct.; A/l B manom kpyre = 30/10 MM pr. CT.;
YO = 120 mn, YCC = 120 yu/mun (maurensHocTh cuctoiasl — 0,25 c¢),
KILJ = 15 %, KYK = 75 %.

Cnemnaiite BBIBOJ O Pe3epBaxX KOPOHAPHOIO KPOBOTOKA':

TEMBbI PA3JIEJIA 3AYTEHBI

(moxmuch MpenoxaBareJis)
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3. Paccunmraiite paboty (A) JIeBOrO M MPaBOTO JKEITYA0YKOB CepAla, UCXO-

15 u3 nonydeHHslx Bamu 3Hauennit A/ B 6osbmom kpyre, HCC u YO.
[Mpumute AJl B MajsioMm Kpyre KpoBooOparienus paBabiM 25/10 MM prT. cT.
Jlnst cipasku: 1 M pr. er.= 133 H/m?; 1 mt = 10° .

A=Al *YO

Apkk = = H*M

Amkx = = H*M

Acepma = Ak + Amxk = = H*m

4. PaccuuTaiiTe CyMMapHOE KOJHMYECTBO METa0OIMUYECKOM sHepruu (B
KaJj), 3aTpayMBacMoi Ha pabOTy MHOKap/aa B TCUCHUE OJHOTO CEPACYHOIO ITHK-
na ¢ yuetoM toro, yto 1 H*m = 1 J>x = 0,239 kaun.

Ever = Acepma * 0,239 kan = KaJ.

KIIJ] muokapna cocrasnsger 1540 %. Paccunraiite KOJIMYECTBO SHEPIUH,
KOTOpPYIO HEOOXOJHMMO 3alacTd B BUIE MAKpPOIPIMUECKUX CBsI3ed aJig pabOoThI
muokapaa. KI1JI npumure paBubimM 30 %:

Eato = = Kall.

5. Paccuuraiite HeoOXo1UMbIH 00BeM Kuciaopoaa s oopazoBanust AT,
YUYUTHIBAsl, YTO MPU HKCMOJIB30BaHWU 1 J1 KUCIOpOAa B MPOIECCE OKUCICHUS
B MHOKap/ie BLICBOOOK1aeTcst 0k0J10 4,9 KKaJl SHEPrUHu.

6. Paccuuraiite ¢ nomomipto criocoda druka MUHYTHBIH 00BEM KOPOHAPHO-
ro KpOBOTOKa, HEOOXOJUMBIHM JI1 JOCTABKU MUOKApAYy PAaCCUMTAHHOIO 00beMa
KHCIIOpOJa B TEUEHHUE OJHOIO CEPAEHYHOIO IHMKIIA.

Oco0eHHOCTBI0O MHOKap/ia SIBJIETCS TO, YTO SHEPrUs, 3aTpayeHHas Ha CO-
KpalleHUe B CUCTOJY, BOCIOJHAETCS B TEUEHHUE BCErO CEPAEYHOrO IUKIA U IPH
pacyere B €IMHUILY BPEMEHU HEOOXOJUMO HCIOJIb30BaTh HE OOUIYIO JJIUTEIb-
HOCTb CEp/ICYHOT0 LIMKIIA, @ BpeMs, B TEYEHUE KOTOPOro pa3BUBAETCS HaIpsKe-
HUE MUOKap/a U OCYILECTBIIAECTCS U3rHaHue KpoBu. [loaTomy st mpaBuiIbHOM
ouenku MOK HeoOxoauMo B pacuere B 3HAMEHATeJe UCIOJIb30BaTh CPEIHEE
Bpems cuctoutbl B mokoe (0,3 ¢). [Ipumure KYK paBubiv 65 %.

VKOpOHapHOFO KPOBOTOKA B IIOKOE — MJT/MUH.
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nenusi. Onpenenure, MOCTOSHEH U JUAMETP NETIH, NPOUCXOIUT JIM MHOIAA
MOJIHOE 3aKPbITHE KanmuuIpoB? MOXKHO M pa3InyuTh OTJEIbHBIE SPUTPOLIUTHI ?
Ecnu na, npocneanute, Kak MPOUCXOIUT UX mepeMerieHne (0OBIMHO SPUTPOLUTHI
MPOXOJAT B OJMH Psifi pABHOMEPHO, 0€3 pa3phIBOB, KaK Obl «IIPOTUCKHUBASICH»
CKBO3b Kammuuisip). HajneHbTe Ha pyKy MaHKeTy COUTMOMAaHOMETPA M MOBBICHTE
B Hel paBieHue 10 50 MM PT. CT., 4TOOBI CIaBUTh BeHbl. OTMEThTE U3MEHEHHS,
NPOKMCXOJSIIINE HA YPOBHE KanmMUIAIpoB. HeHamonro moHu3esTe naBieHue (4Toobl
BOCCTAaHOBUTh HOPMAaJIbHOE KPOBOOOpAIleHHE), a 3aTeM YCTaHOBHTE €ro ypo-
BeHb npumepHo Ha 100 MM prt. cT. OTMeETbTE, KaK BEAYyT CEOS KamWJUIAPHI.
OnycTtuTe Ha HECKOJIBKO MUHYT JIaBJIEHUE JI0 HYJS, a 3aTeM OBICTPO JOBEAMTE
ero 10 150 MM pT. CT., MOJHOCTBIO MepexkaB aprepuu. OnumuTe, YTO NPOU30LII-
JI0, U 3aMEThbTE, Yepe3 Kakoe Bpems MpeKpaTUTcs TOK KpoBu. Ocnaldbre naBie-
HUE U CHUMUTE MaHXKETY.

Ykazanusi K 0)OPMJICHHIO MPOTOKOJIA. 3apUCYWUTE U ONUIIUTE KPOBOTOK
B KallWUISIPHOW MeTie MPH HOPMAajJbHOM JaBiieHHH (0e3 mepekaTusi COCyI0B
npeIiebs). 3apUCcyiTe W ONMUIINTE OTMEUYCHHBIC M3MEHEHUS IMOCIE MOJTHOTO
NEPEKPBITUS OTTOKA U Pa3HOM CTENEeHU MEPEKPBITUS MPUTOKA KPOBH K HCCIe-
AyeMOM KanwuiapHO# ceTu. 3adUKCUpyHTe pe3ybTaThl UCCIEIOBAaHUS B MPO-
TOKOJIE.

IIporoxou

N3meHeHns: KpOBOTOKA B KaMJUIIPHOM CETH MPU pa3HbIX YPOBHIX €€ Kpo-

BEHAIOJIHEHUS:

JaBienune B MaH:KeTe C(PUrMOMAHOMETPA, MM PT. CT
50 100 150

CocTosiHNe KANNIAPHON ceTH

JlnameTp KalnuJUIsIpHOU TN
XapakTep JBUKECHHUS SPUTPOLIUTOB
YpoBeHb KPOBOTOKA

Patdora 22.3. PACUET MUHYTHOI'O OBFBEMA KOPOHAPHOI'O KPOBOTOKA

MuHyTHBI 00b€M KOPOHAPHOTO KPOBOTOKA CJIOKHO M3MEPUTh MPSMBIMU
METOJIaMHU, TIOATOMY JIJIsi €r0 OLIEHKHW MOHO MCIIOJIb30BaTh HECJIOXKHbBIE pacye-
ThI. [[7151 9TOr0 JOCTATOYHO 3HATH MOKA3aTEIN apTEePUaTILHOIO JaBICHUS KPOBH,
YaCTOThI CEPACUYHBIX COKPAIICHUH U yIlapHOTro 00beMa cep/ala.

Xoa padoThl.

A. Pacduer MuHyTHOTrO 00b€Ma KOPOHAPHOTO KPOBOTOKA B MOKOE.

1. Usmepsre u 3anummre A/l u YHCC:

Allcyer = MM PT. CT., Al yacr = MM PT. CT.,
YyCcC = y1i/MHUH.

2. Paccuuraiite Bennuuny Bamero YO no gopmyse:

(AI[CI/ICT _ Aﬂnnan)* 200 — = MII
AI[CHCT + 013* (AI[CHCT - Aﬂm/lan)
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2. BHecuTe HOpMAaTHBHbBIC JaHHBIC. CPEIHSS JHHEHHAs CKOPOCTh KPOBO-
TOKa B KallMJUISIpax ; TaBJICHHE KPOBH B apTepPHAIBLHOM Ka-
NHIUTSPE ; BEHO3HOM KaIlmuIsipe .

3. Tlepeuncnure MeXaHM3Mbl TPAHCKAMMUIAPHOTO OOMEHA BEIECTB Ha
YPOBHE MUKPOIUPKYISITOPHOTO pycia: 1) ; 2) ;
3) ; 4) :

4. JlaBneHwus, criocoOCTBymomuUe GUIbTpanuu (BBIXOAY XKHUIKOCTH) U3 Ka-
nUJUIsIpa: ; JIaBJI€HUS, CHOCOOCTBYIOIIME peadcopOuu
(BO3BpAaTy KHUAKOCTH) B KATWILISIP:

5. Kakoil npernMyIecTBeHHbIM BHJI TPAHCIIOPTA Y€pe3 CTEHKY KaluJuisipa

XapakTepeH Mg KHUCJIOopoja X VIJIEKUCTIOTO  rasa
. BOJBI . TJIFOKO3BI ; JIU-
MO(QUIBHBIX BEIIECTB ; BBICOKOMOJICKYJISIDHBIX COEIHHE-
HUM .
6. Kak BiausieT Ha CKOPOCTh TPAHCKAMUJUIIPHOTO OOMEHa IMOBBIIIIEHUE ap-
TEPUATLHOTO JIaBJICHUS 7 : BEHO3HOI'O JaBJICHU?

7. OcHOBHBIMH (haKTOpaMH, KOTOPbIE MOT'YT IIPUBECTU K Pa3BUTUIO UHTEP-
CTULIMAJIBHOTO OTEKA, SBJIFOTCS

Pabora 22.2. HABJIIOJEHUE 3A KPOBOTOKOM B KATIUJLISAPAX
HOI'TEBOI'O JIOKA YEJIOBEKA (KANUJLJISIPOCKOITHSA)

Kanwisipockonusi — MeTOJ MPHKU3HECHHOTO M3Y4YeHHsS OCMOTPOM (IOJ
YBEIUYCHUEM) KAMWULBIPOB SMUTCIUANBHBIX WIH JHIOTEIHAIBHBIX MOKPOBOB
’KMBOTHBIX M 4eloBeka (KOKa, CIIM3HCThIE O0OJOYKH W Jp.). Y YelloBeKa, Kak
MPaBUJIO, UCCIEAYIOT KaNWUIAPhl KOXKHOM CKJIAJKU HOTTEBOI'O JIOXkKa M KaIui-
nsipbl OysIbOapHON KOHBIOHKTHUBHI IJ1a3, I/1€ OHU HauboJiee TOCTYMHbI HaOto/1e-
Huto. [lo coCTOSHHMIO COCYAOB MHUKPOLMPKYJISTOPHOIO pycia OyabOapHOit
KOHBIOHKTHUBBI TJ1a3 MOXKHO CYJUTh O COCY/IaX FOJIOBHOTO MO3ra, T. K. 3TH COCY-
Ibl SIBISIFOTCS KOHEYHBIMH BETOYKAMH MArUCTPAIBHBIX COCYIOB (BHYTPEHHSS
COHHasl ¥ TO3BOHOYHAS apTEPHUH), KOTOPHIC MUTAIOT TOJIOBHOM MO3T.

[Ipy KanmuUISIPOCKONUK HOTTEBOIO JIOXkKa HAOJIOAAaeTCs rpyMna Kanuuisp-
HBIX T€TEeJb, COCTOSALIMX U3 apTEPHUOJI, BEHYJ MaJOro JUaMeTrpa U COOCTBEHHO
KarmuispoB. KoTHdecTBO BHANMBIX KAMIIApoB cocTaisier 10-30 Mu®.

Xoxa paootsel. Ilonoxure pyKy Ha CTON JaJOHBbKO BHU3. OCBETUTENBHYIO
Jamny ¢ TEIJIOBBIM (PUIIBTPOM PACIONIOKUTE TaK, YTOOBI MSITHO CBETa OBLIO CPO-
KyCUPOBAaHO Ha KOXe€, MOKPHIBAIOIIEH OCHOBaHUE OJHOro u3 Horteu. Ilpocnenu-
T€, 4YTOOBI OTPAKEHUE CBETA OT MOBEPXHOCTH KOKU HE MelIano HaOII0EeHUIO.

Ha norote Hanecute kamiro umMMmepcuoHHoro macia. Cdhokycupyiite Ou-
HOKYJISIpHYI0 nymy (x20) Ha memisax KanwuisipoB. Beioepute memiro 1i1st HaOIro-
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1. B xakux opraHax u TKaHAX OPTaHHBIH KPOBOTOK B MOKOE MPOMOPIIHO-
HaJeH UX MeTa0OJMYECKUM MOTPEOHOCTSAM, B Kakux OH BbIlie? [louemy?

2. Bo ckonmbko pa3 M3MEHHUTCS KPOBOTOK B MHUOKapJe MpU yMEHbBIICHUU
auameTpa KOpoHapHOH aptepuu B 2 pa3a?

3. Kakoli By TpaHCHopTa yepe3 CTEHKY Kanuuigpa XapakTepeH s Ku-
CJIOpOJIa, YTIEKHUCIOro rasa, BOJbl, JIMIO- U TUAPO(PUIBHBIX HU3KOMOJEKYIISp-
HBIX BEIIECTB, AJI1 BHICOKOMOJIEKYJISIPHBIX COSTMHEHUN ?

4. T'ugpocTaTuyeckoe jaaBiieHue KpoBu B kamuuisipe — 30 mm H(Q, ruapo-
CTaTUYECKOE JIaBJICHUE MHTEPCTULIHAIBHON XUAKOCTH — 2 MM HQ, KommonaHo-
OCMOTHYECKOE JIaBJIeHUE KpOBU — 25 MM HQ, KOJIOMIHO-0CMOTHYECKOE J1aBiie-
HUE UHTEPCTULIMATIBHOM XuakocT — 2 MM HQ. PaccuuTaiite pe3ynbTUpYOIIyIO
Pa3HOCTh JIaBJICHHIA, 00CCIICYMBAOIILYIO (PHILTPAIUIO (MK peadcopOLuio).

5. Ilepeuncanre OCHOBHBIE (paKTOPHI, KOTOPbIE MOTYT MPUBECTU K WHTEP-
CTHIIMAJIFHOMY OTEKY.

6. Kakoe paeiicTBue OKa3bIBaeT HOPAJPEHAIMH HA apTEPHANIbHBIE COCY/bI
MHUOKapJa U Ha COCY/bI KHIIEYHNKa? Yepes Kakue perenTopbl OCyIECTBISIETCS
ATO BIHSIHUE?

7. Kak m3MeHsieTCs TOHYC apTepuaibHBIX COCYIOB CKEJIETHBIX MBIIIII,
KOXXH, MUOKap/ia, OPTaHOB MHILEBAPSHHSI TPU HU3UUECKON HArpy3Ke?

8. Ilepeuuncnure oOpazyeMble SHAOTEIUEM COCYJIOB COCYAOPACIIMPSIOIINE
U COCYJIOCYKUBAIOIINE (HAKTOPBHI.

9. B ueM 3akio4yaeTcs MHOTCHHBIH MEXaHU3M ayTOPETYNSIHA OPTaHHOTO
kpoBoTOKa? KakoBo ¢u3nosiornueckoe 3HaueHue 3Toro MexaHmsma?

JIUTEPATYPA

1. Jlexyuonnwviti matepuan kadeapbl HOPMaIbHOW (PU3UOJIOTHA W CMEXKHBIX JUCIHILINH.
VYueOHble MaTepHraibl KOMITBIOTEPHOTO KJIacca K 3aHATHIO, a TaKKe 00ydJarolne KOMITbIO-
TEpHBIE TIPOTPAMMBI.

2. @uszuonoeus yenoBeka : yue0. mocobue. B 2 u. / mog pen. A. U. Kybapko. Munck : Bpimr.
mik., 2011. Y. 2. 623 ¢c. C. 55-56, 77-84, 117-129, 136-140.

3. @usuonoeus yenoseka . yueOHuk / mox pea. B. M. CmuproBa. M. .| Meauiuna, 2001.
608 c. C. 308-327.

4. ®uzuonocus denoseka : yueOHuk. B 2 1. / mox pen. B. M. Tlokposckoro, I'. ®@. KopoTbko.
M. : Menumuna, 1998. T. 1. 448 c. C. 378-396.

5. @u3uonozus yenoseka : yueonuk / mox pen. B. M. Ilokposckoro, I'. ®@. Koporbko. 2-
e u3l., nepepad. u aon. M. : Meaununa, 2003. 656 c. C. 320-342.

INPAKTUYECKUE PABOTbI

Pa6ora 22.1. [IPOCMOTP YUYEBHOI'O BUJJEOD®UIIBMA «MUKPOLIMPK Y JISLIMSI»

3anoaHuTe NpoOebl:
1. B aprepuonax KpoBb T€UET , Y€M B BEHYJIaX.
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Hamummre mnocnenoBaTtenbHOCTh BHYTPUKIETOYHOM MEpEeNadyd CHUTHAJIA
IpU aKkTUBAaLMU alib(a- U OeTa-aApeHOPELEnTOPOB TJIaJKOMBIIICUHbBIX KIETOK
COCY/JIOB!:

Hopanpenanun + anbda-anpenopeunentop ® ...

Anpenanun + 6era-anpenopenentop ® ...

3anonHuTe TabIMIly (BKJIFOYAsi TOPMOHBI, MEIHATOPHI U IIp.):

CocynocyxuBaouye BelecTpa Cocynopacnpsiionmue BeniecTpa

3ansaTue 22. PernoHapHblii KPOBOTOK

OcHOBHBIEC BOIIPOCHI:

1. CrpykrypHO-(yHKIHMOHAIbHAS XapaKTEPUCTHUKA OCHOBHBIX KOMIIOHEH-
TOB MHMKPOLMPKYJISTOPHOTO pycia. MexaHu3Mbl TpaHCKANMWUIIPHOro oOMeHa
KUJKOCTH U PA3IMYHBIX BEUIECTB MEXKIY KPOBbIO U TKaHSIMHU.

2. YpaBuenue Crapaunra. @unbrpanuus u peabcopOuus KUIKOCTH B Ka-
nuigpax. GakTopel, BIUAIONINE HA TPAHCKAMWIUISIPHBIA OOMEH.

3. Oynkuuu nuMdpaTudeckoil cucteMbl. MexaHu3Mbl 00pa30BaHUs U OTTO-
Ka JTUMBI.

4. MexaHU3Mbl PETYJISLIMA PETMOHAPHOTO KPOBOTOKA. BiusiHME HEpPBHBIX,
TOPMOHAJIBHBIX, META0OIMYECKUX, MUOTEHHBIX MEXaHU3MOB U (PAKTOpPOB, CEKpe-
TUPYEMBIX SHAOTENHUEM, HA TOHYC TIaJKOMBILIIEYHBIX KJIIETOK CTEHKH COCY/I0B.

5. OcobeHHocT MeTabonM3Ma MHUOKapAa M rojloBHOro mosra. Kposo-
cHa0keHHEe MUOKapJa JIEBOr0 U IPaBOro JKEIYJOUYKOB B CUCTOJIY M AMACTOIY.
KpoBOTOK B KOpOHapHBIX U LEPEOPaTbHBIX COCYAaX U OCOOCHHOCTU €ro pery-
JSIUUU.

6. KpoBOTOK B JIErOYHBIX, MOYEUYHBIX, YPEBHBIX M KOKHBIX COCYAAX U €ro
PEryIISIIUS.

Bonpocwt 0na camokonmpons:
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BBeenne n30copouaa quauTparTal e 00pae-

BaHUA OKCHAA a30Ta) 100 MF/KF

BoiBox: Gnokaga Ca”’'kaHanoB HHDEIUIHHOM (11) HCC mnytem
Ca” KaHAJIOB IPOBOISIICH CHCTEMBI CEP/IIA. (11) Allcucr.,
2+

Allpacc 1 Allepens. TPOUCXOIUT Onaronaps Ca” xananoB kap-
auomuorutoB U ' MK cocynos. M3ocopOuna nuautpar (MCTOYHUK 00pa3oBaHus
NO) BbI3bIBacT (11) Alcuer., Allmacr. © Allcpen BCICACTBHE (11)
TOHYCa COCYJIOB.

3anoJIHUTE MPOMYCKU B OTBETAaX HA BOMPOCHI MO OCOOCHHOCTSIM MHHEpBa-
MU ¥ BIUSHUS MMapaCUMIATHYECKOr0 U CUMIATUYECKOTO OT/IEJIOB aBTOHOMHOM
HEPBHOM CHUCTEMBI HA TOHYC COCY/OB!

Iapacumnamuueckas unHepsayus Cumnamuyeckas UHHep8ayusl

1. MeaunaTop nperaHriivoHapHbIX 1. MeaunaTop nperaHrinoHapHbIX
BOJIOKOH . BOJIOKOH

2. Tun peuentopoB Ha MeMOpaHe 2. Tun peuentopoB Ha MeMOpaHe
MOCTTaHIJIMOHAPHOTO HEMpOHa MOCTTaHIJIMOHAPHOTO HEMpOHa

3. Menuatop noCTraHrIMOHAPHBIX 3. MenuaTop noCcTraHrIMOHapHBIX
BOJIOKOH . BOJIOKOH

4. lnHepBUpYEMBIE COCYIbI 4. lnHepBUpYEMBIE COCYIbI

5. Tun KJIETOYHBIX PEENTOPOB 5. Tun KJIETOYHBIX PEENTOPOB
B 'MK cocynos : B 'MK cocynos

6. BHYTpHUKIETOYHBII MOCPETHUK 6. BHYTpHUKIETOYHBIH MOCPETHUK
nepesavn cCurHaia . TIepelayu curHaia

7. U3menenus cocrosinusg [MK npu 7. U3menenus cocrosinus MK npu
CTUMYJSIUMUA M-XOJIMHOPELUENTOPOB  CTUMYJISIUU &-aIpEHOPELIENTOPOB

b-axpeHopenenTopos

3anoJIHUTE NPOITYCKH B TEKCTE!

[Ipy yBenMYeHUH MNPOHUIAEMOCTH IJIa3MaTHYECKOW MeMOpaHbl MbIIIEY-
HBIX KJIETOK /i Kaibliua Tonyc ['MK cocynos , Ipu
YMEHBIICHUU — . IIpu yBenn4yeHnn NpOHULIAEMOCTH
JUISL Kalblids MeMOpaH 3HoIUIa3MaTuueckoro perukyinyma tonyc ['MK cocy-
JOB

Hcrouynnkamu noHOB Kanblus 175 cokpamenus I’ MK sBustorest:

OCHOBHBIE PELENTOPBI U BHYTPUKIIETOYHBIE TOCPEIHUKH, YYaCTBYIOLINE B
PEryJsLIMY YPOBHSI BHYTPUKIETOYHOTO KAJIBLIMS:
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Ouenka pe3y/jbTaTOB:

I'emoguHaMHyecKue peaKIUM CYUTAOTCH HOPMAJIBHBIMH, €CIIH Yepe3
10 MuH nocne nepexosia B BEPTUKAIBHOE MOJIOKEHUE AUACTOJIHYECKOe AaBJle-
HMe CHUXaeTcsl He Oosiee, YeM Ha D MM PT. CT., CHCTOJNYECK0e — H3MEHAETCA
B npenenax + 5 %, UCC ysenuuuBaercs B cpenneM Ha 20 %, a ynapHsiii o0beM
YMEPEHHO YMEHBIIAEeTCS.

[Mpu runepauactonuyeckom tune peakiuu (80—85 % Bcex maromoruye-
CKUX OTKJIOHCHHH) IMACTOJMYECKOE JIaBJICHHE IMOBBIIIACTCS OOJbBIIEC, YeM Ha
S5 MM PT. CT., & CUCTOJIMYECKOE CHUKAETCS Ha elle OoNblIyI0 BeInyuHy. B pe-
3yJnbTaTe MyJIbCOBOE AaBi€HUE CyIEeCTBEHHO yMeHblnaercsa. YCC 3HaunuTeabHO
yBEIMYUBAETCs, a yaapHblii o0beM yMeHbaercs. [losbimenne Al yyaer. 1 UCC
IpU TAKOM THUIE PEAKIUU CBA3aHO CO 3HAYMUTEIbHBIM YBEJIIMYEHHUEM TOHYyCa
CUMIIaTUYECKON HEPBHON CUCTEMBI.

[Ipu rUNOAUACTONIMYECKOM TUIIE PEAKIIMU CHUXKAIOTCS KaK CUCTOJIUYECKOE,
TaK U JUACTOJUYECKOE JaBJIEHUE, MYJbCOBOE J1aBJICHUE U3MEHSETCS He3Hayu-
tenbHo, YCC mouTu He yBEIWYUBAETCA, a YAapHbIH 00BEM MOHMXKAETCS yMe-
penno. M3menenus AJl u UCC npu Takom THNE peakuuu oOyCIOBIEHBI ci1abo
BBIPA)KEHHBIM MOBBIILIEHUEM TOHYCA CUMIATHYE€CKOW HEPBHOM CUCTEMBI

BoiBoa: (caenmaiiTe 3aKIOYCHHE O THIIE T'EMOJAMHAMHYCCKUX PEaKIUi Ha
OPTOCTATUYECKYIO IPOOY Y HCIIBITYEMOTO)

Pabora 21.2. AHAJIM3 PEHENTOPHBIX U MIOHHBIX MEXAHW3MOB PEI'YJISILIAUN
APTEPHAJIBHOT'O JABJIEHUSI KPOBH Y PABOTBI CEP/LIA
(HpOBO)]I/ITCﬂ CTYACHTAMH CAMOCTOSITCJIBbHO 1101 KOHTPOJIEM
npenojaaBaTeJis)

PaGora mnpoBoauUTCA € HUCHOJIB30BAHUEM KOMIIBIOTEPHOM MPOrpaMMbl
«Prat», no3possromnieil MoAeIUpoBaTh BUPTYaIbHbI IKCIIEPUMEHT HA HKUBOT-
HOM.

BHecuTe nosydeHHbIC JaHHBIC B POTOKOI (Tadm. 21).
Tabauya 21
Bausinue HEKOTOPLIX COCYA0AKTUBHBIX BCHICCTB
Ha apTepHAJIBHOC JAaBJICHUE KPOBU U paﬁoTy cepana

Bo3sseiicTBuS Ha cep/ile UYCC |Alluua Allyacr Allepes
Hcxoanble moka3aTean

BBe}IeHI/Ie HHq)eHHHHHa(GHOKaTOP Ca2+ kaHaJioB) 2

MI/Kr
BBenenue Hudeaununa
MI/Kr
BBenenue Hudeaununa
MI/Kr

(6noxarop CaZ+ kananoB) 10

(6noxarop CaZ+ kananoB) 20
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5. Uem otnuuaercst 0a3anbHbI TOHYC COCYJIOB OT TOHYCA MOKOS?

6. Kak u3zmenurcs tonyc I'MK cocynoB npu yMEHbIIEHHHM KaJlbLIMEBOU
MPOHULIAEMOCTH TJ1a3MaTUYECKONH MeMOpaHbl?

7. KakoBbl CTUMYIIBI JUIsl CEKpELUUU MPEICEPIAHOr0 HATPUHYPETUUYECKOTO
(dakropa, Kakoe IECHCTBHE OH OKa3blBA€T HAa TOHYC COCYIOB M Ha (PYHKIIHIO
MOYEK.

JINTEPATYPA

1. Jlexyuonnwviti matepuan kadeapbl HOPMaIbHOW (PU3UOJIOTHH W CMEXKHBIX JUCIHILINH.
VYueOHble MaTepHraibl KOMITBIOTEPHOTO KJIacca K 3aHATHIO, a TaKKe 00ydJarolre KOMITbIO-
TEpHBIE TIPOTPAMMBI.

2. @uszuonoeus yenoseka : yue0. mocobue. B 2 4. / mog pen. A. U. Kybapko. Munck : Bpimr.
mik., 2011. Y. 2. 623 ¢. C. 102-129.

3. @usuonoeus yenoseka . yueOHuk / mox pea. B. M. CmuproBa. M. | Menuiuna, 2001.
608 c. C. 308-327.

4. ®uzuonoeus denoseka : yueOHuk. B 2 1. / mox pen. B. M. Tlokposckoro, I'. ®@. KopoTtbko.
M. : Menumuna, 1998. T. 1. 448 ¢c. C. 378-396.

5. @u3zuonozus 4enoBeka : yueonuk / mox pen. B. M. Ilokposckoro, I'. ®@. Koporbko. 2-
e u3l., nepepad. u aon. M. : Meaununa, 2003. 656 c. C. 320-342.

INPAKTUYECKUE PABOTbI

Patdora 21.1. OPTOCTATHYECKAS ITIPOBA

VY obcnenyeMoro, nexamiero Ha CHOUHE B Paccia0JIeHHOM COCTOSIHUU B
TEPMOHEUTpATIbHBIX YCIOBUSX, B TeueHue 6 MuH 3 pasza usmepbre All, moacuu-
taiite YCC u BO3bMUTE CpeHME 3HAUYCHUS 3TUX Mokasareneil. [locne nepexona
o0cneayeMoro B MOJIOXKEHHUE CTOS Kaxable 2 MUH u3Mepsite ero AJl u noacuu-
teiBaiiTe YCC. [lonyyennblie nanHble BHecuTe B Tabaumy 20.

Tabauya 20
BpeMH qCC % AI[CHCT % Aﬂauacr AAIlzmacT
y}l./MI/IH OTKJI. MM PT. CT. OTKJI. MM PT. CT. | MM PT. CT.

B monoxxenuu nexa
(cpenH. 3HaucHME)

B BepTHuKanbsHOM
MOJ0KEeHUH. 1-9 MUH

3-1 MUH

5-1 Mmun

7-s1 MUH

O-1 MUH

(UCC cros —UCC nexa) x 100 %
UCC nexa

% OTKJIOHEHHS = ; AAI[: AI[CTOSI - Aﬂnema
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O. Bimusinue Ha OCHOBHBIE TTokazarenu 9. BimsHue Ha OCHOBHBIE TIOKA3ATEINA

pabotsl cepaua: YCC ; pabotsl cepaua: YCC ;
YO ; BO30YJIUMOCTD : YO : MOK X
COKPaTUMOCTh ; COKPaTUMOCTh ;

MIPOBOJUMOCTD ; BO30yIMMOCTh ;

MOK IIPOBOAMMOCTD

3anstue 21. PEI'YJIALMA KPOBOOBPAIIEHUA-2

OcHOBHBIC BOIIPOCHI:

1. CocyaucTblii TOHYC U €r0 pojib B MEXaHU3MaX PEryJsIUU CUCTEMHOTO
AJl KpoBU U peruoHapHOro kposotoka. [Ipupona cocynucroro tonyca. Mexa-
HU3MBI €0 MOJAIePKAHUS.

2. PedexTopHble MEXaHU3MBbI PEryJAluu KpoBooOpaienus. Cocy0/1BH-
raTejibHbIN LEHTp, ero addepenTHrie U 3 PepeHTHbIe cBsI3u. BaxHeimue ped-
JIEKCOT€HHbIE 30HBI.

3. KparkoBpemenHnbie (ObICTpBIC) pedIICKTOPHBIE MEXaHU3MbI PETYIISIIUN
AJl KpoBH MOCPEACTBOM H3MEHEHHs paboOThl cep/ilia U Nepudpepruueckoro co-
MPOTUBIIEHUSI KPOBOTOKY.

4. Cpennecpounbie (MPOMEXYTOUYHBIE) U JOJITOBPEMEHHBIC HEHPOTyMO-
panbHble MeXaHu3Mbl peryisauud AJl KpoBu. PeHHH-aHTMOTEH3UH-aIbIOCTEPO-
HoBasi cuctema (PAAC). Ponb BBIIEIHTENBHBIX OPraHOB B JIOJITOBPEMEHHOU
peryisiuu o0beMa HUpKyIupyroei KpoBu u AJl KpoBH.

5. I'ymopanbHas perynsiusi KpoBooOpaiieHusi. Peientopabie MEXaHU3MBI
PEryJsIIUM TOHYyCa TJaJKOMBIIIEYHBIX KJIETOK COCYAOB HeWpomeauaropami,
TOPMOHAaMU U IPYTUMHU COCYI0AKTUBHBIMU BEIIECTBAMMU.

6. IlonsiTue 0 pyHKUMOHANBHOU cucTeMe perymsuu AJl.

7. TeopeTnueckre OCHOBBI CIIOCOOOB KOPPEKLUMU CABUTOB YpOBHS AJl
KpPOBH.

Bonpocwt ona camokonmpons:

1. OnumuTe nNOCAEAOBATENBHOCTh APTEPUAIBHOIO OapoperenTOPHOTo
pedrekca, BOSHUKAIOLIET0 B OTBET Ha ObIcTpoe cHIKeHue AJl KpoBu.

2. Kak M3MEHUTCSI TOHYC TpeccopHOoro u nenpeccopHoro oraenoB CJILL
B OTBET Ha OBICTpOE MOBbIIEHHE cUcTeMHOro AJl kpoBu; ymeHblieHue pOp,
yBennuenue pCO», yennuenue pH kpou?

3. Kak uzmenurcs A/, YCC u TOHyC COCYIOB P YBEIMYECHUU JABICHUS
B JIETOYHOW apTepuu?

4. Yto sBNsSETCA CTUMYJIAaMU JJI YBEJIMYEHUS BbII€JIEHUSI peHUHA? BbI3bI-
BaeT JIM peHUH cyxeHue cocyaoB? Kakoit u3 xommnoneHToB PAAC BbI3bIBacT
Ba3oKoHCTpuKIMiO? [lepeuncnure ocHoBHBIE 3D PexThl akTuBauuu PAAC.
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OTBeThTE HA CJIeayI0IIEe BOMPOCHI:

1. Kak uzmensercst pabora cep/ilia 1moj BIUSHUEM: YMEPEHHOTO TMOBBIIIIE-
HUS YPOBHS KaJbllUsl BO BHEKJIETOUHOM cpefie ; 3HAYU-
TEJIBHOI0 U30BITKA HOHOB KaJIBIUS ?

2. Kak BiusieT 6J10KaTop MeJICHHBIX KaJIbIIUEBBIX KAHAJIOB HA MPOHUIlAE-
MOCTbh ME/JICHHBIX KaJbI[MEBBIX KAHAJIOB KJIETOK CUHYCOBOIO y37a X

aBTOMATHUIO CUHYCOBOTO y3Ja ; IPOBOJAMMOCTh MUOKapaa X
JUTUTEILHOCTh MHTEPBaIOB PQ , RR , HCC ?

3. Kak u3MeHSIoTCA NpH YCUJIICHUU CUMIIATUYECKUX BIMSHUN Ha ceplle:
aKTUBHOCTH aJICHWJIATIINKIIA3bl KAPJUOMUOILIUTOB , MPOHHUIIAEMOCTh ME/JI-
JIEHHBIX KaJIbIHEBLIX KAaHATI0OB . Bxox Ca** B KIJIETKY , BO30YJITUMOCTH
KapAUOMHUOLIUTOB , UCC , NIUTENIbHOCTh MHTEpBaAJIOB PQ ,
RR , Bemnuuaa KCO , COKpaTUMOCTh MHOKap/a , MOK,
AJl xpoBu , JHEepro3arpaThl MUOKapaa , TOTPEOHOCTh MUOKap/ia
B KHCJIOPOJIC ?

Pa6ora 20.4. BIUSIHUE MAPACUMIIATUYECKOI'O U CUMIIATUYECKOI'O
OTJIEJIOB ABTOHOMHOM HEPBHON CUCTEMBI HA PABOTY
CEP/IIIA (3aM0JIHUTE MPOMYCKH)

Ilapacumnamuueckas unnepsayusi Cumnamuueckas unHepeayus cepoya

1. IlperanrnuoHapHbId HEUPOH — 1. IlperanrnuoHapHbId HEUPOH —
JOKaIu3anus JOKaIu3anus

2. MenuaTop nmperanriioHapHbIX 2. MenuaTop nmperanriioHapHbIX
BOJIOKOH BOJIOKOH

3. Tun peuentopoB Ha MeMOpaHe 3. Tun peuenTopoB Ha MeMOpaHe
MOCTTaHIJIMOHAPHOTO HEMpOHa MOCTTaHIJIMOHAPHOTO HEMpOHa

4. Menuatop noCTraHrJIMOHAPHBIX 4. Menuatop noCTraHrJIMOHAPHBIX
BOJIOKOH BOJIOKOH

5. [IpenmyiiecTBeHHO MHHEPBUpPYEeMbIe O. [IpenmyriecTBeHHO HTHHEPBUPYEMbIE
CTPYKTYpbl MUOKapAa CTPYKTYpbl MUOKapAa

6. Tun KJIETOYHBIX PEENTOPOB 6. Tun KJIETOYHBIX PEENTOPOB
B MUOKap/e B MUOKap/e

7. BeposiTHBIE TOCPETHUKHU /. BHYTpHUKIETOYHBIH MOCPETHUK
nepesavn cCurHaia nepeJayy CUrHana

8. OCHOBHBIE U3MEHEHUS B KIIETKE 8. OCHOBHBIE U3MEHEHUS B KIIETKE
IIPU CTUMYJISIIUU PELIEITOPOB IIPU CTUMYJISILIUU PELIEITOPOB
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JbIxaTesibHast mpoda

Xox paGorbl. Y UCHBITYEMOI0 B MOJIOXKEHUU JIEKa IMOCJHE S-MUHYTHOTO
OTIbIXa moclie mpeablayeid padotel 3apeructpupyite IKI'. 3arem nmompocure
UCIIBITYEMOTO clieaTh IIyOOKHUI BIOX U 3ajepkath nbixanue. Yepes 10 cexyHa
IIOCJIE HavaJla 3aIepP’KKU MOBTOPHO 3apeructpupynre OKI'. Jlaiite ucneityemo-
My KOMaHJly BOCCTaHOBUTbH JibixaHue u yepe3 10 cekyH] BHOBb 3aperucTpupyii-
te OKT'.

PesyabTaTsl.
N3menenuns OKI' y ucnbITyeMoro npu 3aJep>KKe JbIXaHus !

B npomnecce ITocie npexkpaneHus
pou Pa3nocTth pexpai

Hcxonnasn
3a1ePKKU 3a1ePKKHU

RR, ¢
YCC/mun

OObsicaute uamenenuss Ha OKI', mosydeHHble NMPU 3aJE€pKKE JIBIXAHMS

Pa6ora 20.3. BIMSIHUE HEKOTOPBIX BEIIECTB HA PABOTY U30JIMPOBAHHOI'O
CEPJILIA JIATYIIKH
(memMoHcTpanus y4eOHbIX BUI€0(UIBMOB)

IIpenapart U30JJMPOBAHHOIO CEPALA JATYIIKH — OJMH U3 KJaccuye-
CKHMX 00BbEKTOB (PpU3HOTOrHYECKUX IKCIIEPUMEHTOB, IPUMEHAEMBbIX ISl
H3y4YeHHS TYMOPaJIbHbIX MEXaHHU3MOB PeryasiiMy cepaedHo NeATebHO-
CTH.

Pe3yabTaThl. HapucyiiTe MexaHokaparorpaMmy cepAla JSryiku, nepdy-
3UpyeMoro pacTBopoM PuHrepa, oTpakarollyro BIUSHHE Ha paboTy cepAla are-
tunxoiuHa (1), anpenanuna (2), u3osiTka HoHOB Kanus (3), kanbius (4).

MexaHokapauorpamMmma.
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ria3ubie s1010ku 1 uepe3 10 cexyn BHOBB 3apeructpupyiite DKI'. [{ns ananuza
UCIIOJIb3YWTE cpeaHue 3HaueHust uatepsanos RR.

B HOpme npu HamaBnuBanuu Ha riaszHeie si0y0ku UCC y yenoBeka CHHU-
xaercst Ha 4-10 ya/muH.

Cumxkenue UCC Oonee wem Ha 10 yn/MuH ykas3pIBaeT Ha TOBBIIICHUE
BO30YJIMMOCTA TApacUMIIATHYECKON YacTH ABTOHOMHOW HEPBHOW CHCTEMBI.
Cumxkenue UCC menee yem Ha 4 ynapa win yBenuuenue YCC (u3BparieHHas
peaxiys) yKa3plBalOT Ha peodiiajaHre ToHyca cuMmmnarndeckoi yactu AHC.

PesyabTarsl.
N3menenust KT y ncnpITyeMOro npy HaJlaBIMBAaHUU HA TJIa3HBIC SIOJIOKH:

B nponecce ITociie npexkpamnieHus
pou Pa3HocTh pexpai

Hcxonnan
HAXABJIHBaHUS HAXABJIHBaHUS

RR, ¢
YCC/mun

CrenaiTe 3aKIIIOYEHUE O COCTOSIHUM TOHYCAa CUMIIATUYECKOIO U IapacUM-
natryeckoro otaesioB AHC y ncnsITyeMOro Bo BpeMsi UCCIIE0OBAHHUS

Kakne nzmenenuss OKI' MOryT mpon30MTH pU OCTOPOKHOM HaJlaBJINBa-
HUW HA TOYKH MPOEKIUU KAPOTUIHOTO CHHYCA HA I1Iee

XoJs1010Bas mpoda

Xox paGorbl. Y UCHBITYEMOIO B MOJIOXKEHUU JIEKa IMOCJHE S-MUHYTHOTO
OTIbIXa moclie mpeablayeid padotel 3apeructpupyiite IKI'. 3arem mompocure
HCIIBITYEMOT'0 MOTPY3UTh PYKY B X0J0JHYI0 Boay. Yepes 10 cexyna mocine Ha-
yajna BO3JeHCTBUA MOBTOPHO 3apeructpupyiite JKI'. IlpexkpaTure oxiaxaeHue
pyku u uepe3 10 cexynn BHOBB 3apeructpupyire OKI'.

PesyabraTsl.

N3menenus OKI' y ucnpiTyeMoro npu xoJiofoBoi mnpooe:

B nponecce ITocie npexkpamneHus
pou Pa3nocTth pexpai

HUcxonnas . .
BO3/AeHCTBHUSA BO31eHCTBHUSA

RR, ¢
YCC/mun

OObsicaute u3meHenus Ha OKI', mosydeHHbIE MPH OXJIAXKIECHUU PYKH
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INPAKTUYECKUE PABOTbI

Paoora 20.1. KIMHOCTATUYECKHUM PEDJIEKC

Pabora mpoBoauiack panee Ha 3aHATUU «DU3HOJIOTHS ABTOHOMHOW HEPB-
HOU CUCTEMBI.

[Tpu mepexone demoBeKa M3 MOJOKEHHUS CTOSI B MOJIOKEHHUE JIeKa YacToTa
CepJCYHBIX COKpAIICHUI YMEHBIIIAETCS, YTO MPOSIBISIETCS B HOPME 3aMeJICHU-
eM IyJibca Ha 4—6 yn/MuH.

Xoa padoTbl. Y UCHOBITYEMOTO B TOJIOXEHUH CTOS OMPEACISIOT ITYJIbC.
3atem uepe3 10-25 ¢ mocie mepexoaa UCTBITYEMOrO B IMOJOXKEHHE JiekKa ellle
pa3 MOJICYUTHIBAIOT MYJIhC.

Pe3yabTaThl. Yacrora nynbca (UI1) cocraBumia:

B TIOJIO’KEHUU CTOS yn/mMuH,

B TIOJIO’KEHUU JIekKa yn/muH; pazaocts UIT yI/MUH.

OObsicHuTe Mexanu3m uzMenenust UIl y ucnbityemoro.
Ilepexoo 6 nonoocenue nexca ® ...

BobiBoj (cenaiiTe 3aKIr04YEHUE O TOHYCE CUMITATUYECKOTO U MapacuMIia-
tudeckoro otaeaoB AHC, perynmupyromux paboTy cepiia y UCIBITYeMOro).

Padora 20.2. ®YHKIIMOHAJIbHBIE TPOEbI HA PEAKTUBHOCTH CEPJIEYHO-
COCYJUCTOM CUCTEMBI, TIPOBOJUMBIE C ITIOMOIbIO
SJEKTPOKAPAHOIPA®UU

@OyHKIMOHANIbHBIE MPOObI B COYETAHUM C 3JIEKTpOKapauorpadpueid mo3Bo-
JISIOT BBISIBISITH CKPBITBIE HApYIICHUS B JACSATENbHOCTU CEepJilla, HE3aMETHBIE B
YCIIOBUAX (PU3UOJIOTHUUECKOTO MOKOS.

IIpo6a {lannHu—AuHepa.

Xox paGorbl. Y UCHBITYEMOI0 B MOJIOXKEHUU JI€Ka IMOCJIE S-MUHYTHOTO
nepuoaa nokos 3apeructpupyire IKI'. 3aTeM OGoJbIIMMU MalbllaMU B TCUCHHE
20-30 ¢ ocTopoxHO (4TOOBI HE BBI3BATh HEMPUSATHBIX OLIYIICHUN W OOJIU Yy HC-
IBITYEMOI0) HaJaBJIMBalTe Ha Tia3Hbie 1070k, Uepes 10 cexyH mocie Havajaa
HaJlaBIMBaHus NMOBTOpHO 3apeructpupyiite OKI'. IIpexkpaTnure HaaBIMBaHuE HA
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Bonpocwt 0na camokonmpons:

1. [IpuBenuTe ypaBHEHHE, OTpaxarouiee cBA3b Mexay AJl kpoBH, compo-
tusieHuem kpoBotoky, HCC u YO cepaua.

2. Kak wsMmensTcs crnemyromue mokasatenu: Beixon K', Bo3OymaumocThb
kapauomuonutoB, YCC, nnutensHocTh uHTEepBasioB PQ, RR, Benuunna KCO,
COKpPaTMMOCTh MHUOKapJa, 3Heprosarpatbl Muokapaa, MOK, AJl kpoBu mnpu
YCWJICHUH MMapacUMIIaTUYECKUX BIUSHUNA Ha cepAaue?

3. Kak u mouemy M3MEHATCS BbIIIENEPEUNCICHHBIE TTOKA3aTeNu MpPU BO3-
JCHCTBUM Ha CepJlle: aHTaroHUCToB H-xommHOpernenTopoB (Hampumep, MUOpe-
nakcanta O-Ty0OKypapuHa), aHTarOHUCTOB M-XOHMHOpENenToOpoB (Harmpumep,
aTponuHa)?

4. Kak u3MeHSTCs CIAeAYIINe NMOKa3aTean: aKTUBHOCTh aJleHUIIaTIKIIa-
3B KapIHOMHOIMTOB, BX0ox Ca’’ B KIETKy, BO3GYIMMOCTh KapIHOMHOIUTOB,
UCC, nmutensHocTh uHTepBaioB PQ, RR, Bennunna KCO, cokpaTuMocTh MUO-
KapJia, SHepro3aTparsl U noTpedieHue kuciaopoaa muokapaom, MOK, AJl kpo-
BU MIPU YCUJICHUU CUMIIATUYECKUX BIUSHUMN Ha ceple?

5. Kak 1 nouemy u3MeHsTCs nepeynciaeHHble B Bonpoce 4 noka3aTeiau npu
BO3JICHCTBUM Ha ceplie 0JiokaTopoB b-agpeHopenenTopoB?

6. Kak pedunexrtopHo u3meHutcs paboTa cepjua B OTBET Ha OBICTpOE
noBellIeHne cucteMHoro AJ1? OnumuTe 3BeHbs pepIEeKTOPHOM TyTH.

7. Kak pedrnexropHo u3MeHHUTCs paboTa cepiua npu ObICTPOM MOBBIIIE-
Huu A/l B ierouHoi aprepuun?

8. Ilouemy BO BpeMsl OIepaTUBHOTO BMELIATEILCTBA HA OpraHax OprOIIHOM
MOJIOCTH BO3MOXKHO PeQIIEKTOPHOE YTHETEHHUE CEPACHHOM A TENbHOCTH ?

9. Kakue uzmenenust YCC, YO, MOK, AJl Bo3HHKaIOT NpHu OBICTPOM Tie-
pexo/ie YeI0BeKa U3 TOPU3OHTAIBHOIO MOJIO0KEHUS B BEPTUKAIBHOE?

10. Kak u noueMy u3MeHHUTCs paboTa cepiaua noj BIUSHUEM: 3HAUUTEIb-
HOro m30bITKa MoHOB K': m3GbItka moHoB Ca”’; NepeI03UPOBKU OJIOKATOPOB
KaJILIIMEBBIX KaHAJIOB, aHrHOTeH3uHa || 7?

JIUTEPATYPA

1. Jlexyuonnwviti Matepuan kadeapbl HOPMaIbHOW (PU3UOJIOTHH U CMEXHBIX JUCIHILINH.
VYueOHble MaTepHrajbl KOMITBIOTEPHOTO KJIacca K 3aHATHIO, a TaKKe 00ydJarolne KOMITbIO-
TEpHBIC TIPOTPAMMBI.

2. @uszuonoeus yenoseka : yued. mocobue. B 2 u. / mog pen. A. U. Kybapko. Munck : Bpimr.
mk., 2011. Y. 2. 623 ¢. C. 56-68.

3. @usuonoeus yenoseka . yueOHuk / mox pea. B. M. CmuproBa. M. | Meauiuna, 2001.
608 c. C. 290-297.

4. ®uzuonocus denoseka : yueOHuk. B 2 1. / mox pen. B. M. Tlokposckoro, I'. ®. KopoTbko.
M. : Menmumuna, 1998. T. 1. 448 c. C. 349-362.

5. @u3uonozus 4enoseka : yueonuk / mox pen. B. M. Ilokposckoro, I'. ®@. Koporbko. 2-
e u3l., nepepad. u gon. M. : Meaununa, 2003. 656 c. C. 293-307.
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OTtBeTbTE HA CIEAYIOLIHE BONPOCHI:
1. Kak u3MeHsI0TCS BO BPEMS CUCTOJIbI JKETyA0YKOB:

TOJIIIIMHA MEXKETYT0YKOBOU MEPErOPOIKU ;

JJIMHA COCOYKOBBIX MBIIIII] ;

00bEM KEJTyJ0UKOB B (pa3y H30METPUUECKOTO COKPAIICHUS ?
2. Ilpu Y3U cepana y 1ByX MalMeHTOB MOJIYYEHbI pe3yIbTaThl:
1-it manuenr 2-ii mamueHT
K0 = 130 mn K0 = 135 mn
YO =80 mn YO =55wmn
OB = OB =
BriBon: BriBon:

(PaccumTaiiTe U olleHUTE (PPAKIMIO BBIOPOCA)
3. YipTpa3ByKOBOE HCCIIEIOBAHUE CePIla MO3BOSIET OIICHUTD:

3ansatue 20. Peryasiuus kpoBooOpamenus-1
(peryasimusi pa6oThl cepana)

OcHOBHBIEC BOIIPOCHI:

1. Baxneimue mokasarens padotsl cepama (UCC, YO, cokpaTuMocCTh).
3aBucumocts MOK, naBneHuss KpoBU M OpPraHHOTO KPOBOTOKA OT pPaOOTHI
cepaua.

2. Knaccudukanuss MEXaHU3MOB pEryJisiliuM JIeaTeNbHOCTH cepaua. Mu-
TpakapAHaJIbHbIE MEXaHU3MbI PETYIIAILNHN CEPACYHON NeATEIbHOCTH.

3. DkcTpakapauanbHble MEXaHU3MbI PETYJISLUUA CEPACYHON NEATETbHOCTH.
O¢ddexThl BIUAHUIA TapaCUMIATHYECKOr0 U CUMIIATUYECKOTO OTAEJIOB BEreTa-
THBHOUW HEPBHOM CHUCTEMbI Ha pabOTy cep/iia.

4. PeuenTopHble, HOHHBIE U MOJIEKYJISIPHbIE MEXaHU3Mbl BIUSHUS HEHpO-
MEIMaTOPOB U TOPMOHOB Ha YAaCTOTY M CHIIY COKpAILlEHUI cepAua.

5. Mexanuszmbl pedIESKTOPHON pEryNsiliud  CEePACHYHOU JAEeSATETbHOCTH.
ToHyc HEpBHBIX IEHTPOB, BIUSAIOIIMUX HA padOTy cepala.

6. XapaKkTepucTuka OCHOBHBIX pe(IEKTOPHBIX peakuui cepaua Ha pas-
Ipa’k€HHUE COCYIUCTHIX U BHECOCYAUCTHIX Pe(PIIEKCOTEHHBIX 30H.

7. T'ymopanbHble MEXaHU3Mbl PETYJSLUU: BIUSHUE KAaTEXOJAMUHOB, aH-
ruoteH3uHa ||, 31exTponuToB U MeTaboIUTOB Ha PaboOTy cepala.

8. Xapakrepuctuka paOoThl cepla B yCIOBUSIX (PUINYECKUX U TICUXOIMO-
uoHa bHBIX Harpy3ok (UCC, YO, MOK, cokpaTHMOCTh, KOPOHAPHBIH KPOBO-
TOK, METa0OJIU3M).
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3. Kak u3MmeHnsercss o0beM KenyJI0YKOB U JIaBJIEHWE KPOBH B HUX B MPO-
MexyTke mexay | u Il Tonamu cepaua
[l ulll ToHamu ?

Pa6ora 19.3. PETUCTPALIMS U AHAJIU3 ®OHOKAPIHOIPAMMBI
(BAIMMCAHHOM COBMECTHO C 9KT)

Xoa pa6orsl. [Tomemenue, B koropoMm npousBoasT 3anuck OKI', nomxHO
OBITH U30JIMPOBAHO OT WIyMOB. DOHOKapAMOrpaMMy 3alUCHIBAIOT HA OJTHOM U3
KaHAJIOB 3JIEKTpoKapArorpada ¢ nNoMouipo MUukpopoHa u ¢poHokapauorpadu-
4yecKoil mpucTaBku. MUKpO(OH YKPEIUISIIOT HAa FPYJHOM KJIETKE JeXallero mna-
yeTa B 00JIaCTH BEPXYIIEYHOIo Touka. HakimagaplBaloT 37€KTpOJIbl AJi peru-
ctparuu DK, 3anmuceiBaroT kanuOpoBounbiii curaan (1 MB = 10 mm). ®KI u
OKI' peructpupyroT npu 3aJep:KKe AbIXaHusl Ha BbIIoXe. CKOPOCTh JBHKECHUS
JICHTHI 3JIeKTpoKaparorpada oobraao paBua 50 mm/c.

®doHOKapANMOrpaMMa U dJIeKTpoKapauorpaMmma (PUCyHOK).

Anamu3 O®KIT:

1. Hanuuue TOHOB U ITyMOB —

2. JlnurenbHOCTH | TOHA — (mopma 0,07-0,13 ¢).
3. JaurensHocTs |l ToHA — (mopma 0,06-0,10 c).

BbIBoj1 (CpaBHUTE MMOJITyUYEHHBIC JJAHHBIE C HOPMOIA):

Padora 19.4. OCHOBBI YJIbTPA3BBYKOBOI'O UCCJIEJJOBAHUS
PABOTHI CEPJIIA (Y3H) (nemoHcTpamusi)

N3yuenne ocHoB Y3U mpoBOAUTCS ¢ TOMOILBIO KOMIIBIOTEPHOU MpOrpam-
MbI «Heart Sounds».

3amanue. TpUBEIUTE ypaBHEHHUE JJIsI pacyeTa W paccuuTanTe (Qpakiuio
BBIOpOCA MO CIAETYIONIUM JJAaHHBIM Y 3-HUCCIIeI0BAHMUSL:
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Pa6ora 19.2. OCHOBBI ®OHOKAPJIUOTPAOUU

Jlist u3ydyenust ocHOB (POHOKapAUOrpauu MCHOJIb3YeTCsl KOMIbIOTEpHas
nporpamma «Heart Sounds and M urmur s».

1. Heart Sounds — General Tutorials — Introduction of Auscultation —
Introduction to the Phonocardiogram. Ilpocnyiaiite u oTMEThTE pa3iudus Me-
Ky 3ByKaMU HU3KOU, BBICOKOW YaCTOTBI U IIyMOM.

2. Pazmen Listening Areas. C moMoIpio Kypcopa HaWaWTe OCHOBHBIC
TOYKH BBICIYIIMBAaHUS TOHOB Cep/Illa HA TPYIHOMN KJIETKE:

— B 95-M Mexpebdepbe cieBa, N0 CPEeHEKITIOUNYHON JIMHUH, B 00JIaCTH Bep-
XyIIKH cepina (Apex), HaxoauTtes Touka BeichyimuBanus | u |l ToHOB,;

— B0 2-M Mexpebepbe 1o npaBomy kpato rpyaussl (Aortic Area), Boicity-
mBaetcs || ToH (aopTanbHBIN KOMIIOHEHT);

— B0 2-M MexpeOepbe 1o JeBoMy kpar rpyaunsl (Pulmonic Area), Bbi-
ciymuBaercs |l Ton (komnonent a. pulmonalis);

— TI0 HWKHEMY JIEBOMY Kparo IpyJMHbI, B 00J1aCTU MPOEKIIMU TPEXCTBOP-
4yaToro KiamaHa mpaBoro sxenynouka (Lower Left Sternal Border), Beicoymu-
BalOTCSl 3BYKM 3aKpBITUS TPEXCTBOPYATOIO KjamaHa M W3THAHUS KPOBU B
a. pulmonalis.

3. Introduction of Auscultation — Normal First and Second Sounds at Apex
and Base — First Sound — Mitral and Tricuspid Valve Closure. [Ipocmotpute
M300paKeHHUE CUCTOJIBI U TUACTOJIBI cepAlla, AUHAMUKY 3aKPBITHSI MUTPAIBHOTO
U TPUKYCIUJAIBHOIO KIJIAAaHOB M WX BKJIaja B (opmupoBaHue | ToHa cepaua,
KOTOPBIN BBICIYIIMBAIOT Ha BEPXYILKE.

3arem: Second Sound — Aortic and Pulmonary Valve Closure. TIpocmot-
puTEe M300pa)KEHUE CUCTOJIBI U JUACTOJIbI CEp/lla, NTUHAMMKY 3aKpBITHs Kiamna-
HOB COCYJIOB M UX TJIaBHbII BKJIaJ B GopMupoBaHue |l ToHa, KOTOpBI BbICIY-
[IMBAIOT BO 2-M MeXpeOepbe 0OKOJIO IPyAuHbI (TapacTepHaIbHO).

3aganme: 3an0JHUTE TPOOEITBI.

1. | ToH cepala BO3HUKAET BO Bpems (ha3bl
U 1epuona CEpACYHOI0 IUKIIA.
OcHOBHOM  mpUYMHONM  BO3HUKHOBeHMss |  TOHa  cepaua  sBIseTcCA

Bo3nukHoBeHne | TOHa cOBMAgaeT 1Mo BPEMEHU C
Ha DKl u ¢ Ha c(hurMmorpaMmme.

2. |l ToH cepalla BO3HUKAET BO BpeMs a3l
CEpJEYHOr0 LIMKJIA U COBIANAET C BOSBHUKHOBEHUEM
Ha curmorpamme. OCHOBHOM NMPUYMHON BO3HUKHOBEHUs || TOHa cepnua sBis-
eTcst

96



R 10 20
S 0 6
T 2 5

6. Ouenka purenbHocTH 3y0noB U mHTepBaioB JKI Bo || oTrBenenun.

Tabauya 19
3yOusbl 1 HHTEPBAJIBI Hopwa (B cexynnax) ITony4yeno pu u3MepeHun
MMHMH. MaKcC.
P 0,08 0,1
Q 0 0,03
R 0,03 0,09
S 0 0,03
T 0,05 0,25
PQ 0,12 0,20
QRS 0,06 0,10
QT 0,30 0,40
RR 0,8 1,0
7. Ouenka HanpasJieHus 3yonos JKI' Bo || orBenenun:
3yOI11BI HamnpaBlieHbl BBEpPX (IMOJOKHUTEIIbHBI),
3yOI11BI HampaBJieHbI BHU3 (OTPUIIATEIIbHBI),
3yO11bI OTCYTCTBYIOT.
8. Ouenka ¢opmni 3yonos IKI Bo || orBenenun:
3yO11bI OCTphIE,
3yO11bI VIUIOLIEHHBIE,
Hajmuyue Apyrux ¢Gopm 3yO11oB (nByx(pasusie u jp.).

9. Ana;im3 cermenTa ST :
Otknonenue cermeHTa ST OT M303JEKTPUUYECKON JTUHUU ABIISAETCS OJHUM
U3 OCHOBHBIX NMPHU3HAKOB WIIEMUU (HEIOCTATOUYHOTO KPOBOCHAOKEHUS) MHUO-
kapna. B HopMme cmerenue cermMeHTa ST OT M303JIEKTPHYECKOW JIMHUM BBEPX
WM BHU3 HE MPEBbImacT 1 MMm.
H3MepeHHOE OTKIIOHCHHE cerMeHTa ST OT M30JIMHUU COCTABIACT (+ Wi —):
MM.

3akiauyeHnue (HayM4Me WK OTCYTCTBUE MPU3HAKOB UIIIEMUH MUOKap/Ia):

OBIIEE 3AKJ/IIOYEHME no ananuzy OKI'
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3. OnpenesieHue 4acToThl cepaeaHbix cokpamennii (UCC).

Onpenenenne YCC npoBOAUTCS MO CPEIHEN JIUTEIBHOCTH WHTEpBaia
RR, xoTopasi COOTBETCTBYET JJIMUTEIBHOCTH OJHOTO CEPJICUHOrO MUKia. YToObI
nojacuuTaTh npu npasuwibHoM putme cepaua YCC B 1 muH, HeoOxoaumo 60 c
(1 MuH) pa3enuTh Ha JUTUTEIBHOCTh HHTEpBaia RR B cekyHmax:

YCC =60 : RR (B cexynnax).

VY 3nopoBoro yenoeka B mokoe UCC cocramnser ot 60 mo 90 ya/mum.
Yeemuenue YCC 6osee 90 ya/MuH npy COXpaHSHUN MPABUIIBHOIO CHHYCOBOTO
pUTMa HA3bIBACTCA CUHYCOBOM TaxXUKApAWEH. Y 340pPOBBIX JIKOAECH OHA BO3HUKA-
eT npu (pU3MYECKUX Harpy3Kkax WM dMOLHUOHAIFHOM HaNpsKEHUH. Y MEHbIIIE-
aue UCC Hmxe 59 ya/MuH NMpU COXpaHEHHH MPABHIBLHOTO CHHYCOBOTO PUTMA
Ha3biBaeTca Opanukapaueit. Cpeau 3710pOBBIX JIOAEH CUHYcOBas OpaauKapaus
4acTo HaOJI0AaeTCsl Y CHOPTCMEHOB U BO BPEMS CHA.

3apanme: paccuutaiite YCC no cpennedt anutenbHOCTH HHTEepBaia RR
u crenaite 3akmoueHue (Hopmanbaas YCC, OpagukapIus WM TaXUKapIus).

YCC =
BriBOA:

4. OueHka NpoBOAMMOCTH.

JUisi OLIEHKH TPOBOAMMOCTH H3MEPSIOT JIIUTENbHOCTh 3yOua P, koropas
XapaKTepu3yeT BpeMs MPOBEACHUS BO30OYXKIcHHS MO mpeacepausmM (B HOpMe
0,08-0,1 cek.), mmurenpHOCTh, HMHTepBania PQ wim PR (Bpems npoBeacHus
o TIpeacepAausiM, aTpUOBEHTPUKYJIIPHOMY COEIMHEHMIO W myuky ['uca, T. e.
BpeMsl TIPOBEJICHUS BO30YXKICHUS OT MpeAcepauii K Keayaoukam) (B HOpMe
0,12-0,2 cex.) u 00IIYyIO JUIUTEIBHOCTD JKEIYA04KoBOTr0 kKoMiuiekca QRS (mpo-
BeJICHHE BO30YXAcHHS MO Keaymaoukam) (B Hopme 0,06-0,1 cek.). Ecnu Bpems
MIPOBEJICHUSI MPEBBIIAET BEPXHIOK ITPAHUIY HOPMbI, MPOBOJAMMOCTb CHUKEHA.

[IponomkuTenbHOCTh 3yOLIOB M UHTEPBAJIOB U3MepstoT Bo || crannaptHOM
OTBE/ICHUH.

3apanme: /[nutenbHOCTh 3yOna P:

unTepBan PQ:
JTUTUTETbHOCTH KomIuiekca QRS

CpaBHUTE C HOPMOU U CHENANTE 3aKIOYEHHUE O MMPOBOAUMOCTH B Pa3yIny-
HBIX OTZENIax cepaua:

5. Onenka ammiautyabl 3youoB JKI' Bo || ctrangaprHom oTBegenum.

Tabauya 18
Hopwma (B Mm)
3y6usr OKIT ITosydyeno pu u3MepeHun
MUH. MakKc.
P 0,5 2
Q 0 3
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1) mpoBepsiror, umerotcs i o0o3Hauenus otBenenuit IKI', oOpamiaror
BHUMAaHHE Ha HaJIMYMe pa3sHOOOPa3HbIX MOMEX.

Ecnu momexu 3HAaUUTENbHBI, HEOOX0AUMO 3aHOBO 3anucatb DKI';

2) MPOBEPSIOT aMILTUTY 1y KanmnOpoBouHoro curnana (1 MB = 10 mm).

Ecnu ero ammnuTyna otauyaeTcsl OT CTaHAApTHOM Oosiee yem Ha 1 MM, TO
aMILTUTYy U3MepsieMbIX 3yOIoB nojcunThiBatotT o Gopmyne: X = 10U/K, rue
X — neicTBUTENbHAS aMIUIMTYyJa 3youa B MMm; U — u3MepeHHas aMIUIUTyAa
3yona B MM; K — ammunryaa kaamOpoBOYHOIO CUTHANA B MM,

3) OLICHUBAIOT CKOPOCTH JBIKEHUsI Oymaru Bo Bpemst peructpanuu DK .
[Mpu 3anucu IKI" co ckopocthio 50 mm/c 1 MM (110 TOPU30OHTATN) HA OyMaskHOMH
aenrte cootBercTByeT 0,02 ¢. [Tpm 3amucu co ckopocthio 25 mm/c 1 mm = 0,04 ¢.

3aganume: 3amumure xapakrepuctuky JKI', npeqHa3HaueHHOM U1 aHATI3A.:

KaJIMOpOoBOYHBIN curHan — 1 MB = MM;
CKOPOCTb JBMKEHUS Oymaru mm/c;
1mMm = C.

Hanprenmuii ananu3 OKI' npoBOAAT 1O CHEAYIOIMIMM ITOKA3aTEISAM

1. OnpenesieHne UCTOYHUKA CePAeYHOro0 pUTMa (CHHYCOBBI HJIU He-
CHHYCOBBIl PUTM).

B HopMme peructpupyercs CHHYCOBBIM PUTM, KOTOPBIA XapaKTEPU3yETCs
HanuuueM Bo || cTangapTHOM OTBEAEHUH MOJIOKUTENBbHBIX 3yOLI0B P, nMeronmx
HOPMAJILHYIO OJIMHAKOBYIO (DOPMY U MPEIIECTBYIOIIUX KAXKIOMY KOMILUIEKCY
QRS. JlnurensHocTh uHTEpBaia PQ B HOpMe oauHakoBa u paBHa 0,12-0,20 c.

3apanme: onpenenure Hanuuue Ha JKI 3yOuoB P ,

ux popmy ; HaIIpaBJICHUE ;
PacCIONIOKEeHHE OTHOCUTENbHO KoMIuiekcoB QRS :
JIIATENHHOCTL PQ ; BApraOeIbHOCTh JJIUTENIHLHOCTH PQ X
Ipyrue 0COOCHHOCTH ; 3aKJIIOUEHHE —

MCTOYHUK pUTMA.

2. OnpenesieHue xapakrTepa puTMa (MpaBWIbHBII, HeNPABWJIbHBII).

AHanu3 xapakTepa puTMa 00bHO npoBoauTtcs no |l crangaptHomMy oTBe-
neHuto. U3MepsroT JIMTENbHOCTh 95—0 MOCiIeJ0BAaTENbHO 3apErUCTPUPOBAHHBIX
uHTepBanoB RR. Eciu qnmurenbHOCTH 3THX MHTEPBAJIOB PABHBI MIIM OTIUYAIOTCS
Apyr ot apyra He Oonee ueMm Ha +10 % ot cpenneli Benmmuunnbl (wau <0,16 c),
PUTM CUUTACTCS MPABUIBHBIM.

VY 310pOBBIX MOJOJBIX JIFO/IEH BCTPEUaeTCs CUHYCOBAsl JbIXaTelbHasl apuT-
MU, IPU KOTOPOH HAOIIOAETCs EPUOJINYECKOE MOCTENEHHOE YKOPOUEHHUE UH-
tepBaiioB RR Ha Brnoxe u yanuHenue uarepsaia R—R Ha Bbioxe.

33)]3HI/IC ONpPEeAECIUTE JIUTEIBHOCTD ISATH I/IHTepBaJIOB RR:

: : . Cpennee 3nauenne RR ; OTKJIOHEHUE OT CpejHe-
ro 3HaYEHUs %. 3akroueHNe: XapakTep puT™Ma
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4. @usuonoeus yenoseka : yueOnuk. B 2 1. / mon pen. B. M. TTokposckoro, I'. @. KopoTsko.
M. : Menmumuna, 1998. T. 1. 448 c. C. 332—-349.

5. @u3zuonozus yenoBeka : yueonuk / moxa pea. B. M. Ilokposckoro, I'. ®@. Kopotbko. 2-
e u3l., nepepad. u aon. M. : Meaununa, 2003. 656 c. C. 280-293.

INPAKTUYECKUE PABOTbI

Padora 19.1. Perucrpauus u anaau3 JKI'

Xoa pabotsl. IIpu peructpanuu OKI' manmeHT HAXOAUTCS B MOJIOKEHUH
Jexa. DNEKTPoAbl HA KOHEYHOCTH HAaKJIAJbIBAIOT B COOTBETCTBUU C MPHUHATON
LIBETOBOM MAapKUPOBKOM MPOBOJOB. IpaBasi pyKa — KPacCHBIW LIBET; JIEBas py-
Ka — JKCIIThIM IIBET; JieBasi HOra — 3eJICHBIN IIBET; MpaBas Hora (3a3eMJICHHE
NaIMeHTa) — YEPHBIA 1BeT. [Ipy HATOXKEHUU TPYIHBIX JIEKTPOJOB UCIOIb3Y-
I0TCA CTIEIMANIbHBIE PE3UHOBBIEC TPYLIH AJI1 (PUKCALIUU 3IEKTPOIOB.

Jlns ynydmenus kadecrsa 3anucu OKI' 1 yMeHbIIEHUSI TOKOBBIX HABOJOK
cieayer o0eCeYnTh XOPOIIUM KOHTAKT AJIEKTPOAOB ¢ Koxei. [y aToro Heob-
xoauMo: 1) mpeBapuTeIbHO 00E3KUPHUTH KOXKY CITUPTOM B MECTAX HAJIOKCHUS
DIIEKTPOJIOB; 2) MpPH 3HAYUTEIHHOW BOJIOCHCTOCTH KOXKM CMOYUTH MECTa HaJlo-
’KCHUS JJIEKTPOJOB MBUILHBIM PAacTBOPOM; 3) MOKPBITH AJIEKTPOJIbI CIOEM CIIe-
LMAAJIbHOK TOKOIPOBOJSIIEN MACTHI WU MOJIOKUTH MO dJIEKTPObI MPOKIIAIKH,
cmoueHHbIe 5- 10%-ubiM pacTBopoM NaCl (i B Boje), 4TO MO3BOJISICT MaKCH-
MaJIbHO CHU3UThH CONIPOTUBIIEHUE MEXKY JIEKTPOJIOM U MOBEPXHOCTHIO KOXKHU.

BHauane 3anuchiBatoT KanuOpPOBOUHBIN CUTHAJ, aMIUIUTYJa KOTOPOrO paB-
Ha 1 MB. CrannapTHoe ycuiieHHe CUTHAJa Ha 3allMCH JI0JXKHO COOTBETCTBOBATH
oTkJIoHeHU0 nuHUK Ha 10 mMM. CraHpmapTHas CKOpPOCTb MPOTSKKU JICHTHI CO-
craBisier 50 mm/c (mHorma 25 mm/c). 3arem 3anuchiBatoT K[ B 12 cranmapt-
HBIX OTBEJICHUSAX.

Daexrpoxkapaunorpamma (Il crangapTHOE OTBEICHHE)

Anamu3 IKT
Paccmarpenne OKI' HauMHAIOT C OLICHKH MPABUIIBHOCTH €€ PETUCTPALINU:
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4. ToHbl cepalla, UX MPOUCXOXKJIEHHUE. AYCKyJIbTalus U (POHOKapauorpa-
¢us (OKI'), ux 1HarHocTHYECKOe 3HAYCHUE.

5. Mexanuyeckue NpOsIBICHUS CEPACUHON NeaTenbHOCTH. BepxyieuHslii
TONMYOK, aprepuanbhblii mynbe. Churmorpadus (CI'), ee amarHocTmueckoe
3HAYCHHUE.

6. Ilonukapauorpadus. ConocraBieHrue BO BpeMEeHH NEPUOJIOB U (a3 cep-
AedHoro nukia, snekrpudeckux (IKI), 3sBykoBbix (PKI') u mexannueckux (CI)
IIPOSIBIICHUN CEPACYHOU ACATEIBHOCTHU.

Bonpocwt 0na camokonmpons:

1. [Ipu xakoM JIaBJIIEHUU B JIEBOM >KENyJI0YKE HAYMHAETCS MEPHUO]I U3THA-
HUSI KPOBH, €CJIM apTepuaibHOe NaBieHue coctapisieT 115/70 mm pt. cT.?

2. Uemy paBHBI 3HAUE€HHSI KOHEUHO-IHACTOINYECKOTO, YAAPHOI'0 U KOHEY-
HO-CUCTOJIMYECKOTO 00heMOB KpoBHU? Paccuuraiite dpakiuio BeIOpoca JE€BOTO
KEIyZ0UKa, UCTIONb3Ys ITH HOPMBI.

3. Paccuwuraiite Bemmuray MOK npu notpednennu kucnopona 400 mi/muH,
conepxxkannu O, B aptepuanibHoit kpoBu 20 06.% u B BeHo3HOMU 12 006.%.

4. Tlpu xaterepu3aluy MOJOCTH CEpAlla U3MEPEHUE NaBJICHUS KPOBU IO-
ka3ano kojiedanus ot 0 10 25 MM PT. CT., COJIEpKAHUE OKCUTEMOTIIOONHA B KPO-
Bu coctaBuiio 60 % HbO,. Kakas nonocth cep/ia Oblia KaTeTepru3rupoBaHa?

5. Kakoit uarepsan (komriekc) DKI' oTpaxkaer JIMTEIBHOCTh «AJICKTPU-
YECKOM CHUCTOJIB» KENTYJOUKOB M KaK 3aBUCHUT €T0 MPOJIOJKUTENbHOCTh OT Yac-
TOTBI CEPACUHBIX COKPAIICHH ?

6. Kak onenuth put™ cepiaeuHbix cokpamieHuit nmo DKI'? Paccuuraiite

amutenbHocTh nHTepBaia RR mpu UCC 70/MuH u npaBwisHOM put™e. Paccum-
tanite YCC, ecitu RR = 0,8 c.

Ba:xkHeilline reMoauHAMHUYeCKHeE MOKAa3aTeIH
padoTHI cepala B MOKOE

o K10 — 90-150 mn e YO — 5590 mn
e KCO — 50-60 mn e ®B — 50-75%
o K11 JDK — 4-12 mm™ pT. CT. o K11 IDK — 08 mm pT. cT.
o KCJ1 JDK — 90-140 mm pr. cT. o KCJI IDK — 15-30 MM pT. CT.
Cpennue nipeienbl U3MEHEHUS JaBJICHUS KPOBH B TIPEICEPAMSIX
o JIIT — +4 — +12. o [IIT — -1 —+8.
JUTEPATYPA

1. Jlexyuonmnwiti matepuan kxadeapbl HOPMAIbHOW (DU3HOJIOTUU W CMEXKHBIX JUCIUTUIHH.
YueOHbIe MaTepHaibl KOMITBIOTEPHOTO Kilacca K 3aHSTHIO, a TAKKe 00yJarolue KOMITbIO-
TEPHBIE TPOTPaMMBI.

2. @usuonocus yenosexa : yue0. nocodue. B 2 4. / nox pen. A. U. Kybapko. Munck : Bpimr.
mk., 2011. Y. 2. 623 ¢. C. 27-56.

3. @uzuonocus denoseka . yueOuuk / mox pea. B. M. CmupnoBa. M. : Meaununa, 2001.
608 c. C. 273-275; 282-290.
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Xox padorbl. PaboThl BBIMOJIHSETCS HAa OCHOBE MPOCMOTpa y4uyeOHOrO
BUJIcOpUIbMa «ABTOMATUS CepAla», a TakkKe KOMIBIOTEPHOW MNporpamMmsl
«12 L eads».

Ha ocHoBaHuM MaTepualioB Jiekiuu, Gpuinbma u nporpammbl «12 Lead»
HapHCYyHTe MMOTEHINAJ KJIETOK IPOBOAIICH CHCTEMBI (CHHYCOBOT'O Y371a) — CJIeBa,
MOTEHLMAJ JEHCTBUSA KIETOK COKPATUTEIHLHOIO MUOKap/1a, BMECTE C U3MEHEHUEM BO3-
OyIMMOCTH KapJUOMHUOIIUTOB B XOJI¢ BO30YKAcHHUs (TapajuieTbHO HIKE) — CIpaBa.
O603HaubTe (a3zbl [1]] 1 pazel BO30YyAUMOCTH.

IT/] mencMeKkepHOU KIEeTKU [T/l u cocTosiHuE BO30yIUMOCTH
COKpPATUTEIIBHOI0 KapAUOMHUO-
uTa
3ansatue 19. Cepaeunbiii uukjI. MeToabl Mccjie10BaHUS

CepaevyHON AesTeJIbHOCTH

OcHOBHBIEC BOIIPOCHI:

1. ITocnenoBaTenbHOCTH a3 U NEPUOJOB cepAeUHOro nukia. Ilonoxenue
KJIallaHOB, U3MEHEHME JABJICHUS U 00BbEMOB KPOBU B IOJIOCTAX CEpALIA B pas-
au4Hble (a3bl cepaeyHoro 1ukia. CpaBHUTENbHAS XapaKTEpUCTUKA HACOCHOU
(yHKUMU IPaBOTO U JIEBOTO JKETYI0UKOB.

2. Cucronuyeckuii (yaapHblil) ¥ MUHYTHBIA 00EMBI KDOBOTOKA B YCIIOBU-
X TOKOsl W npu (usmdeckoil Harpyske. Metonbl onpenenennss MOK u VO.
IToka3zaTenu COKpaTUMOCTU MUOKapAA.

3. Onexrpokapauorpadus. Buasl snekTpokapauorpaduyeckux OTBeze-
Huil. KanubpoBka. ®@opmupoBanue paznnyHbix komrnoHeHToB JOKI'. OO6mwmii
IIJIaH aHaJM3a, OCHOBHBIE HOPMATHUBBI, THarHOCTUYECKOE 3HaueHne OKI'.
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ABTOMaTHSI cepAlla — CIHOCOOHOCTh Cep/illa K TeHepallud INEKTPUUECKUX
MMITYJIbCOB, BBI3BIBAIOLIMX €ro cokpauieHrne. CnocoOHOCThIO K aBTOMATUU 00-
Jaal0T aTUIMHWYHBIE KapIUOMHUOLMTHI, O0pa3ylolue MPOBOIAIIYI0 CHUCTEMY
cepana. CmocoOHOCTh K aBTOMAaTHH YMEHBIIAeTCS 0 X0y POBOASIIEH CHCTe-
MBI, HAUMHAS OT CHHOATPUAIBHOTO y371a, KOTOPBIN SIBISETCS BOAUTEIEM pUTMa
cep/Ia ¥ B HOpMe OMpeIeNsIeT YacTOTy COKpaIeHHH Cepala.

Xon padotsl. JleMoHcTpanys yueOHOro BuaeopuabmMa «ABTOMATHS CEPILIA».

1. TlponaGmrosaiiTe COKpalieHus: U30JUPOBAHHOTO CEP/LIA JISITYIIKH.

2. Ilponabmronaiite onbiT CTaHHMYyca (HAJOXKEHHE JIMTATYPhl MEKIY Be-
HO3HBIM CHHYCOM M MIPaBbIM MPEIICEPIUCM).

Pe3yabTaThl: TIOCTE HajgoKeHUs nuratypsl CTaHHHYCa

BoiBoa (JTokaiu3aiiys BOAUTENS pUTMA CEPIIIa):

Kak usmenutcs padora cepana (HCC, mociieqoBaTeIbHOCTh COKpAICHUH
NpeICepaAnil U JKETYA0YKOB) IPU HAPYIICHUU CBSI3U MEXITY CHHOATPHAILHBIM U
aATPUOBEHTPUKYJISIPHBIM y3JI0M?

Kax n3menutcs padota cepaia, eciii BOOUTEIEM PUTMa CepJilia CTaHEeT Iy-
4ok ['uca?
BosiokHa [lypkunbe?

3. BnusiHue Temnepatypbl Ha aBTOMATHUIO CepALa.

3anuceiBator [1]] meficMeKepHBIX KIETOK Cepla JSATYIIKY 1N Situ mpu KoM-
HAaTHOM TeMIlepaType, 3aT€M HAHOCAT Ha 00JIacTh NelcMeKepa HECKOJBKO Ka-
IeNb XO0JIOAHOro pacTBopa PuHrepa; mnocie BoccTaHOBIEHUs pabOThI cepalia Ha
001acTh NefcMeKepa HAHOCIT HECKOJIBKO Kalellb TEIUIOro pacTBopa Punrepa.

Pe3yabraThl. Kak u3MeHsercs 4dactora I/l medcMeKepHBIX KIETOK IIpHU
OXJIAXKJICHUU U IIPU COIPEBAHUU nercMeKepa
cepamna?

CrnenmoBarenbHO, MpPH TUINOTEPMHHM Yy 4YEJIOBEKa MOXHO OXHJIATh
YCC, u nipu runeprepMun (Tuxopaake) — YCC.

Paoora 18.2. MEXAHU3MbI TEHEPALIMH IOTEHIIAAJIOB AEACTBUSI (I1]1)
KJETOK CUHOATPHAJIBHOT'O Y3JIA U KJIETOK
COKPATUTEJBHOI'O MUOKAPJIA )KEJTY I0OYKOB
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4. OU3M0IIOrMYecKue CBOMCTBA COKpaTUTENbHOro Muokapnaa. IloreHuuman
JEUCTBUS KJIETOK COKPATUTEIBHOIO MHOKapja, ero (pa3bl U MOHHbIE MEXaHU3-
MbI. DJIEKTPOMEXAHUYECKOE COMPSIKEHUE, POJIb HOHOB Ca”. Pacnipoctpanenue
BO30YXJIEHUS 110 COKPATUTEIbHOMY MHUOKapy.

5. BpemenHbie COOTHOIIEHUS] BO30YXAEHUs, BO30YIUMOCTH M COKpalle-
HUs MUOKapza. Peakuus cepieuHON MBIIIIBI HA JOTOJHUTEIBHOE Pa3ApakeHUE.
[TonsiTue 06 KCTpacucToE.

6. 3akoHbl cokpaiienus cepana. [lonsitue o nmpea- u noctHarpyske. Padora
KEITYOYKOB CEPLIA.

Bonpocul ona camoxonmpons:

1. Kakue BemiecTBa UCHONB3YET CEpleYHAsl MBIIIIA B KauecTBE CyOCTpa-
TOB JIJIsl OKHCIICHUS B TIOKOE M TIPU Harpy3ke?

2. TloueMy cepaeuHasi MBIIIIA MOAYMUHSAETCS 3aKOHY «BCE WM HUYETO»?
Uto Takoe GyHKIIMOHAIBHBIN CUHITUTHN ?

3. Ilouemy BO30yXJIE€HHE OT MPEACEPAUA K KEIyJ04YKaM MPOBOJUTCS
TOJILKO Yepe3 aTpUO-BEHTPUKYISIPHBIN y3en?

4. Kakas ¢aza moTeHIMana ACUCTBHUA KJIETOK BOIUTENS pUTMA JIEKHT
B OCHOBE aBTOMAaTHU cepAala?

5. Kak m3mensiercss ciocOOHOCTh K aBTOMAaTHHU KIIETOK MPOBOMASIIEH CHC-
TEMBI Cep/illa M0 Mepe YAAICHUSI OT CHHOATPHAIILHOTO y37a?

6. B yem 3akmrouaercsi OCHOBHOM 3aKOH cepana?

7. Yto Takoe mpea- U MOCTHArpy3ka, Kakoe BIUSHUE OKa3bIBAaeT TMOBHIIIIE-
HUE TpeJ- ¥ TOCTHATPY3KU HA COKpAIeHHs] MHOKapaa?

JINTEPATYPA

1. Jlexyuonmnwiti matepuan xadeapbl HOPMAIBLHOW (DU3HOJIOTUU W CMEXKHBIX JUCIUTUIHH.
VYueOHbIe MaTepHaibl KOMITBIOTEPHOTO Kilacca K 3aHSTHIO, a TAKKe 00ydJarolue KOMITbIO-
TEPHBIE TIPOTPAMMBI.

2. @usuonocus yenosexa : yue0. nocodbue. B 2 4. / nox pen. A. U. Kybapko. Munck : Bpimr.
mk., 2011. Y. 2. 623 ¢c. C. 6-27.

3. @Qusuonocus denoseka . yaeOuuk / mox pea. B. M. CmupnoBa. M. : Meaununa, 2001.
608 c. C. 275-281.

4. @usuonoeus yenopeka : yueOHuk. B 2 1. / mon pen. B. M. Tlokposckoro, I'. @. KopoTsko.
M. : Menmumuna, 1998. T. 1. 448 c. C. 326-332.

5. @u3zuonozus yenoBeka : yueonuk / moxa pea. B. M. Ilokposckoro, I'. ®@. Kopotbko. 2-
e u3l., nepepad. u aon. M. : Meaununa, 2003. 656 c. C. 274-279.

ITPAKTUYECKUE PABOTDI

Pa6ora 18.1. ABTOMATHSI CEPJLIA U BJAUSIHUE HA HEE
PA3JIMYHBIX ®PAKTOPOB
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3anonaHuTe Ta0IUIY:

HcxoaHoe AJZlpeHaJINH Hopanpenaaun

IToka3aTean
3HAYEHHE 20 MKI/KT 20 MKI/KT

4qCC

AJl cucT., MM pT. CT.

AJl nuact., MM pT. CT.

AJl cpeiH., MM pT. CT.

IlynbcoBo€ 1aBiIeHHUE, MM PT. CT.

Hapucyiite rpaduxu u3MeHeHUs! apTepUaIbHOIO JABICHUS HPU JACHCTBUU
aJpeHalIMHa U HOpaJApEeHAJINHA!

Hopanpenanun AJnpeHanuH

ChenaiiTe 3aKIIO4YEHHE. B YEM 3aKIIOYAIOTCS Pa3jIM4Ms BIMSHUS aJpeHa-
JIMHA ¥ HOpaJpEeHaIMHA HA OCHOBHBIE NIOKA3aTeNIM TeMOIMHAMUKHI

3ausaTue 18. duszuosiornyecKmue CBOMCTBA
U 0COOEHHOCTH MUOKapAa

OcHOBHBIC BOIIPOCHI:

1. Oyukuuu npeacepamii, )Keaya04KoB U KilanaHoB cepAna. Hanpasnenue
MOTOKOB KpOBH B cep/ue. CBs3b 00JIBLIIOr0 U Majoro KpyroB KpoBOOOpaIieHHs .

2. OcobeHHoCcTH MeTaboIM3Ma U KPOBOCHA0KEHUSI MUOKapAa B COCTOSIHUM
OTHOCUTEJIBHOTO MOKOS M NMpHu (Puznueckoil Harpyske. KopoHapHbI KpOBOTOK
B MMOKap/i€ IPAaBOr0 U JIEBOTO KEIYyJA0UYKOB B CUCTOIY U THACTOIY.

3. Ctpoenue u GyHKUHH OPOBOASIIEH CUCTEMBI cepAla. X0/ pacnpocTpa-
HEHUs BO30YXAEHUS N0 MPOBOASAIICH crucTeme cepiia. MexaHu3Mbl aBTOMaTHH.
[ToTennuan necTBUs NEWCMEKEPHBIX KIETOK, €ro (pa3bl U HOHHbIE MEXaHU3MBI.
['pagueHTt aBTOMaTHH.
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AHAKPOThI MPHU HECAOCTATOYHOCTH a0PTaJIbHBIX KJIAIIaHOB

BCJICACTBHC

Padora 17.4. UBMEPEHUE APTEPUAJIBHOI'O JTABJIEHUSI KPOBH
AYCKYJbTATUBHBIM METOJ1OM KOPOTKOBA

OOcnenyemblii TOKEH CHUAETh, €ro pyka JOJKHA OBITh pacciablieHa,
Npeamieybe JOJKHO JIeKaTh Ha CTOJIE JaJ0HbI0 BBepX. Ha muedo obciexyemo-
My HaKJIaJIbIBAlOT MaHXXETy TaK, 4TOObl OHA OXBaThIBaJla IUIEUO IJIOTHO, HO HE
caaBinuBaiia TkaHu. HkHMM Kpail MaHXXeThl JOJIKEH ObITH BBIIIE JJOKTEBOU SIM-
ki Ha 2—3 cM. B 10KkTeBO# sIMKE MadbMUPYIOT NYJIbCUPYIONIYIO TIJICYEBYIO apTe-
pHUIO, HA MECTO €€ MPOEKIMHU MoMelaT (GpoHeHaockon. B mManxeTe co3naroT
naeneHue npuMmepHo Ha 30 MM PT. CT. BBIIIE, YEM OXKHUJAEMOE JIaBJIICHUE B apTe-
puUH, TIPY 3TOM NYJILC HA JIy4EBOM apTEpUU JOJLKEH UCUYE3HYTh. [Ipu mocrenen-
HOM CHUXCHHMU JABJICHUS B MAHXETE BBICIYIIMBAIOT COCYJIHUCTHIE TOHHI B IIE-
yeBor aptepuu. llosiBieHME TOHOB COOTBETCTBYET MOMEHTY, KOTJa JIaBJIECHUE
B MAHXETKE MPUMEPHO CPABHSJIOCH MO BEIMUYMHE C CUCTOIMYECKUM JABJICHUEM
KpOBH B ILIeUeBON aprepu. [Ipu nanpHeneM CHUKEHUN JABICHUS B MaHKETE
TOHBI HApPACTAIOT, 3aT€M OcJlabeBalOT U ucYe3alT. Vicue3HoBeHUE TOHOB COOT-
BETCTBYET MOMEHTY, KOIJa JaBJIICHUE B MAHKETE€ MPUMEPHO CPABHUBAECTCS
M0 BEJIMYMHE C MUHUMAJIbHBIM WM JUACTOJIMYECKUM JIaBJICHUEM KPOBH B ILIE-
yeBol aprepun. He cHMMasi MaHXeThbl, 4epe3 2—3 MUH MOBTOPUTE HU3MEPEHHE
apTepuaIbHOro JaBicHUs. BpeMs, B TEeUeHHUE KOTOPOTO U3MEPSAETCS apTeprualib-
HOE JIaBJICHUE, HE JIOJDKHO MPEBBINIaTh 1 MUH, B IPOTUBHOM CiIy4yae B JAUCTANb-
HOM 4aCTH KOHEYHOCTH OTMEUAIOTCS MPU3HAKU HAPYIICHUS KPOBOOOPAIIEHNS.

PesyabTaTsl:

Cucronudeckoe (MakCUMaIbHOE) TaBJICHUE —
(mopma — 110- 140 mwm pr. cT.).

Jnactoianyeckoe (MHHUMAIBHOE) AaBICHHE —
(mHopma — 60- 90 MM pr. cT.).

BoiBoa: (cpaBHUTE Pe3ybTaThl C HOPMOIL)

Padora 17.5. AHAJIN3 KPUBOM UBMEHEHUS APTEPUAJIBHOI'O JIABJIEHUSA
KPOBHM, UBMEPEHHOI'O ITPSIMbIM METO/0M

Jlnst  BbIMONMHEHHST PabOTBI HCIONB3YETCS KOMIBIOTEpHAs Mporpamma
«Prat». Cxema ombITa Ha JKCIEpUMEHTANBLHON Kpbice: Help — Preparation.
Ha sxpane peructpupyertcs nasienue kposu (BP — Blood Pressure) u yacrora
cokpamienmii cepana (HR — Heart Rate). OnbIT 3akirodaercss BO BBEICHHH
aJipeHaIMHA U HOpaapeHainHa B 103¢ 20 MKI/KT.
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IIpyHIMII ompeneneHuss CKOPOCTU PaCHpPOCTPAHEHHUs ITYJILCOBOM BOJIHBI
OCHOBaH Ha TOM, YTO Hayajl0 BO3HUKHOBEHMWs ITyJIbCOBOW BOJIHBI Ha JIy4EBOU
apTepuM OTCTAeT OT €€ Hayaja Ha IUIEYEBOM apTepuu. 3Hasl pacCTOSIHUE MEXKIY
natunkamu (L) 1 pasHUIly BO BpeMEHU MPOXOXKICHUS IMyJIbCOBON BOJIHBI MO/
KaxbIM 13 HUX (1), MOXKHO paccUuTaTh CKOPOCTh PACIIPOCTPAHCHHUS ITYJIbCOBOM
BOJIHBL.

B HOopme y B3pOCIBIX JIOAEH CKOPOCTH PAaCHPOCTPAHEHHUS MYJIbCOBOM
BOJIHBI B COCY/IaX 3JAaCTUYECKOrO THIA paBHa 5-8 m/c, B cocyaax MbIIICYHOTO
tumna — 6-8 m/c.

Xoa padorsl. Ilonpocute MCHBITYEMOrO CECTh HA CTYJ, HOJIOKUB OJHY
pyKy Ha cToJ. Ha BHYTpEeHHEN IMOBEPXHOCTH BEPXHEU TPETHU IjIeYa UCIBITYEMO-
ro (BOJIM3M MOIMBINICYHOW BIAJWHBI) — B MECTE HAWIYYIICH MaJbIAIUH TLIe-
YEBOW apTEepUU — YKPEIHUTE OAMH U3 JATYUKOB JUI1 PEruCTpaluu IIyJibca.
Ha npenmiiedse y j1y4e3anscTHOIO CycTaBa — B MECTE HAWJIy4llIed NajbIalluu
Jy4eBOW apTepun — YKpENUTe Apyror gatyuk. Kaxaelil U3 1aT4uKOB IPUCOE-
JVHUTE K OTIEJIIBHOMY KaHajly perucrparopa.

PesyabraThl. L = M; t= CEK.

CKopocCTh pacnpoCTpaHEHUs MyJIbCOBOW BOJIHBI = m/c.

BoiBoa: (cpaBHUTE Pe3yibTaThl C HOPMOIA)

Pa6ora 17.3. OLIEHKA CBOMCTB I1Y.JIbCA IO JAHHBIM AHAJIN3A
COUTMOI'PAMMBI

J1J1g BBIMOIHEHUS pabOThHI UCIIONB3YETCsl KOMITbIOTEpHAs mporpamMma «Heart
Sounds». Pazgen «General Tutorials» ® «Hemodynamics» ® «Normal Left
Heart Pressures and the Carotid Pulse». O6patuTe BHUMaHHEe Ha BPEMEHHBIE CO-
otHomieHus | u || TOHOB cep/iia 1 OCHOBHBIX 3J€MEHTOB C(HUTMOTPaMMBbI: aHAK-
POTBI, KaTaKpOThl, UHLIU3YPbI, TUKPOTUYECKOTO 3yOna. OTMeTbTe, KaKk U3MEHs-
€TCsl XapakTep CPUIMOrpaMMmbl MPU HEJOCTATOYHOCTH AOPTAIbHBIX KIIAMIAHOB
U PErYpPrUTalUU KPOBH, a TAKXKE IPU AOPTAIBHOM cTeHO3e. CpaBHUTE MPOIOII-
KUTEIBHOCTh TMEPUOJA CUCTOJIMYECKOIO0 M3THAHUS KPOBHU M CKOPOCThH MYJIbCA
IIPY HEJOCTATOYHOCTH a0PTaJIbHBIX KIANaHOB U IPU a0PTAJIbHOM CTEHO3€E.

Ha ocHoBanuu HaOMI0A€HUH 3aMOTHUTE CIIETYIOUINE TYHKTHI:

1. Havano mpupocTa JaBieHUS KPOBU B aOpTe U KAPOTHAHOW apTepuu

COBMA/IA€T C BOBHUKHOBEHUEM TOHA cepAla. ITOT NPUPOCT AABICHUS
KPOBU OTPAXKaETCs (3;1eMeHT ChUrMOrpaMMbi).

2. llosiBnenue Ha churmorpamme JUKPOTHYECKOro 3yOlla COBMAAAET IO
BPEMEHU C BOZHUKHOBEHUEM ToHa cepaua. [IpuurHON BO3HUKHOBEHMS

AUKPOTHYECKOTO 3yOI1a SBISETCS
3. CkopocTh IpUpOCTa aHAKPOTHI MPH A0PTATHLHOM CTEHO3E
BCJIC/ICTBUE ; CKOPOCTh TIPUPOCTa
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4. HampsikeHne myJjibca — CyObeKTHBHBIN MOKa3aTe/ib, OlleHMBaeMbli
10 CHJIe HA/JAABJIUBAHHUSA HA APTEPHIO, NOCTATOYHON /Il MCYE3HOBEHHHA ee
NyJIbCalUM JUCTAJIbHEe MecTa npukaTusa. HanpsskeHue nyJjibca 3aBUCUT OT
BEJIMYHUHBI CUCTOJIMYECKOrO aprepuasibHOro nasieHusd. Ilpm HOpMaabHOM
JAaBJICHUM KPOBH HANpPs’KeHHME MYJbCAa OLEHUBAETCH KaK yMepeHHoe. YUem
BbIllIE JaBJeHHe, TeM TPyAHee MOJTHOCThIO CAAaBUTh apTEPHUIO, U NMPH BHICO-
KOM /JaBJICHUH IYJbC CTAHOBUTCH HANPSKEHHBbIM WJIHM TBepaAbIM. Ilpu Hu3-
KOM apTepHaJbHOM JABJIECHHUU apTepHus CAABJUBAETCH JIET'KO, M IyJbC OLe-
HUBAETCHA KAK MATKHH.

5. Ckopocth mynbca — CYOBEKTHBHBIM MOKa3aTellb, ONpEAeIsieMblii
NAJIBIIATOPHO 10 CKOPOCTHU JTOCTUKEHHUS apTEPUAIBHON CTEHKON MAaKCUMaJIbHOMN
aMIUIUTYbl KosieOanuii. CKOpOCTh MyJibCca 3aBUCUT OT CKOPOCTH MPUPOCTA J1aB-
JICHMS B apTEpUAIIBHON CUCTEME B TEYEHUE CUCTOJIbI, YTO B CBOKO OYEPEb 3aBU-
CUT OT IYJIbCOBOIO JAaBJICHUS, YIAPHOr0 00beMa KPOBH M CONPOTHBJICHUS
aprepuii. Eciiu Bo Bpemsi CUCTOJBI B a0OpTy BhIOpachiBaeTcsi 00JIbIION 00beM
KpOBHU U JIaBJICHUE B HEW OBICTPO BO3pacTaer, TO HabmogaeTcs Oosee ObICTpoe
JOCTHKEHUE HAanOOJIbIIEH aMIUITUTY bl pacTsyKeHUs apTepuu. Takoil mynbsc Ha-
3bIBa€TCA OBICTPBIM M BCTpPEYAETCS NPH HEJAOCTATOYHOCTH KJIAMAHOB AOPTHI.
IIpyn MenneHHOM IIPUPOCTE NABJICHUS B apTEPUAIbHOW CUCTEME BO BPEMs CHUC-
TOJIbI OTNPEAEINSIETCS] MEJIEHHBIN MyIbC, HAOMI01aeMbli, B YACTHOCTH, MPHU CTe-
HO3€ aOpPTBHI.

HanonHeHnne u cKopocTh MyJibca MOTYT OBITh ONpeesieHbl 00ObEKTUBHO IO
3aMMCcH Mmyjbca — chUrMorpamme.

BHecute B Tabnauily mokasaTedd CBOEro MyJibca, a TAKXK€ MUHUMAJIbHBIE,
MAaKCHMAaJIbHbIE U CPEAHNE 3HAUYCHUS YaCTOTHI I1yJIbCA Y CTYI€HTOB IPYIIIIBI.

Tabnuya 17
. Jdannble
CBoiicTBO myJibca Hopma BapuaHTbl OTKI0HEHHUS
o0cJIe10BaHuA

Putm PutMuuHbIii ApUTMUYHBIN

Penxuit (Opamukapaust
YacToTa 60-80 U( P pas),

JacThIi (TaxuKapusi)

Hanonnenue Xopouee Cnaboe, HUTEBUIHBIH ITYIIbC
Hanpsxkenne YMepenHoe MsIrkuii mynbC, TBEPABIN MYJIbC
CkopocTb HopmanbsHast | BBICTpBIN ITylbC, MEJUICHHBIH ITYJIbC
YacToTa Iysbca y CTyIeHTOB IPYIIIbI. MUHUMAJIbHAS , MAKCUMaJIbHast , CPEIHSS

BoiBoa: (cpaBHHTE pe3ysibTaThl ¢ HOPMOK)

Patdora 17.2. U3BMEPEHUE CKOPOCTHU PACITPOCTPAHEHUS
MYJbCOBOM BOJIHBI




1. Jlexyuonmnwiti matepuan Kadeapbl HOPMAIbHOW (DU3HOJOTUU W CMEXKHBIX JTUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a TaKkKe 00yJaronue KOMIIbIO-
TEpHBIE MTPOTPAMMBEI.

2. @Qusuonocus yenosexa : yue0. nocodue. B 2 4. / nox pen. A. U. Kybapko. Munck : Bpimr.
mk., 2011. Y. 2. 623 c. C. 68-76, 84-102.

3. @Quzuonocus denoseka . yueOuuk / mox pea. B. M. CmupnoBa. M. : Meaununa, 2001.
608 c. C. 271-273; 297-308, 327-331.

4. @usuonoeus yenoseka : yueOnuk. B 2 1. / mon pen. B. M. TTokposckoro, I'. @. KopoTsko.
M. : Memnimna, 1998. T. 1. 448 ¢. C. 363-378, 396—400.

5. @u3uonozus yenoBeka : yueonuk / moxa pea. B. M. Ilokposckoro, I'. ®@. Koporbko. 2-
e u3l., nepepad. u gon. M. : Meanuuna, 2003. 656 c. C. 307-320, 342—-346.

INPAKTUYECKUE PABOTbI

Pa6ora 17.1. UCCJIEITOBAHME CBOMCTB APTEPHAJIBHOI'O ITYJIbCA
METOJIOM NAJIbINALIAU

ApTepHaJIbHBIH NMYJbC — PUTMUYECKUE KOJIEOAHUSI CTEHKU apTepHH,
00yCJIOBJIEHHBIE BBIOPOCOM KPOBH M3 CepAlla B apTepud U U3MEHEHHEM B HUX
JaBJIEHUS B TEYEHUE CUCTOJbI U JUACTOJIBI.

Xox padorbl. OxBaTuTe NpPaBO PyKOM KHUCTh 00cienyemMoro B 00JacTh
Jy4e3arsiCTHOro0 cycTaBa Tak, YTOObI OOJIBIION Majel pacnoJiaraics Ha ThUIb-
HOM CTOpPOHE MpeaIUieyubs, a OCTaJbHbIE — Ha €ro NnepeiHel JarepaibHOU Mo-
BepxHOocTU. Hamgymas nydeByro aprepuio, Tpemsl NajblaMy NpHKUMalTe ee
K MOJAJIeXallel KOCTH A0 MOSIBICHHUS OUIYIIEHUS MOJ MajblaMU IYyJbCOBBIX
TOJIYKOB. OLIEHUTE MYJIbC MO CIAEAYIOLIUM MMOKa3aTeIsAM:

1. Purm nyneca. OmnpeaenstoT MO JJIUTEIBHOCTH HHTEPBAIOB MEXIY
MyJbCOBBIMU yAapaMu. Y 3J0pOBOr0 4YeJIOBEKa NYJbCOBBIE BOJHBI CIEAYIOT
ApYT 32 APYroM Yepe3 NpUuOIU3UTEIbHO PABHBIE IPOMEKYTKH BPEMEHHU.

B HOpMme BcTpeudaercs Tak Ha3blBaeMas AbIXaTeJlbHasi ApUTMUS, [IPU KO-
TOPOM MyJbC BO3pPACTAET Ha BIOXE M YMEHBbLIAETCS MU BbIOXE. JpIxaTenbHas
apUTMHMS Yallle BCTPEYAETCs Yy MOJIOJBIX JIIOJEH U Yy JIUII C JIAOUIBbHOW aBTOHOM-
HOW HEPBHOU CUCTEMOM.

2. Yacrora myJjbca. CYUTAIOT KOJIMYECTBO MYJbCOBBIX TOJIYKOB B Te-
yenue 20-30 ¢, 3aTem nepecuuthiBaioT Ha 60 ¢ (1 munyTy). YacToTa myabsca
B COCTOSIHMHU MOKOSI MOKeT KojiedaThes B mpeneiax 60-90 yn/mun. IloBsI-
IeHne YacToThl myJibca 0osiee 90 ya1/MUH HA3BIBAIOT TAXMKAPANEH, CHUKe-
HHe MeHblle
60 yn/MmuH — GpaguKapauei.

3. HanosiHeHue (aMILTUTY/A) MyJiIbCa — CYOBEKTUBHBIN MMOKA3aTellb, OIle-
HUBAaE€MbI{ MaJbIAaTOPHO MO BBICOTE MOJBEMA apTEPUATIbHON CTEHKH BO BpEMs
MOXO0K/IC€HUSI TYJIBCOBOM BOJIHBI.

HanonHnenue mynbca 3aBUCUT OT CHCTOJHYECKOro 00beMa KPOBH, 3Jia-
CTHYHOCTH CTEHOK apTepuii, 00beMa HMPKYJIHPYIOLIEH KPOBH.
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PA3JEJ «@U3NOJIOIrUs
CEPJEYHO-COCYJIUCTON CUCTEMBI»

3anarue 17. I'emoguHaMuKa.
DOYyHKIUOHAJIbHBIE TI0KA3aTEeJ I KPOBOOOPallleHUsI

OcHOBHBIC BOIIPOCHI:

1. Ponb cuctembl KpoBooOpaleHus: B odecrieueHun Meradbonusma. Kpyru
KpoBooOOpaleHusi, ux GyHKIHOHATIbHAs XapaKTePUCTHKA.

2. Mopdonoruueckas 1 GpyHKIMOHAIIbHAS KIacCU(UKAIUS COCYAOB.

3. daxTopsl, 00yCIOBIMBAIOLIME JBUKEHUE KPOBH IO COCYIaM.

4. OCHOBHOM 3aKOH T'€MOJMHAMHUKH — B3aUMOCBS3b MEXKIY AaBICHHEM
KpPOBH, 00BEMHOM CKOPOCTHIO KPOBOTOKA U NMEPUPEPUUECKUM COMPOTHUBICHUEM
KPOBOTOKY. DaKTOpPbI, ONPEESIONIUE COMPOTUBICHHE KPOBOTOKY.

5. KpossiHoe naBnenue, ero Buabl. JlaBieHue KpoBU B pa3IMYHBIX y4acT-
Kax cocyaucToro pycia. ®akTopsl, ONpeessolie BeIUYUHY apTepUuaibHOro
nasnenns (A/l). [Toustre o HOpMalbHBIX BenuuuHax AJl, Bo3pacTHbIC U3MEHE-
Hus A/l.

6. Meroauku nu3MepeHus KpOBSIHOTO JIaBJICHUS.

7. OObeMHas M JHMHEWHas CKOPOCTH KPOBOTOKAa B PA3IMUYHBIX OTAEIaX
cocyauctoro pyciaa. OCHOBHBIC MMOKa3aTeNId KPOBOTOKA (J1aBJICHHUE KPOBH, CKO-
POCTh KPOBOTOKA, COMPOTHUBJICHUE) B apTEPHAIHHOM, MHUKPOIUPKYJISTOPHOM
Y BEHO3HOM y4dacTKaxX COCYJIUCTOrO pyca.

8. AprepuanbHblii MyJbC, €r0 MIPOUCXOKACHUE U KIMHUKO-(PU3HOIOrnYec-
ke xapakrepuctuku. Churmorpadus, ananusz churmorpammbl. CKOpocTh pac-
MPOCTpPaHEHUS MyJIbCOBON BOJIHBI.

9. Tok KpoBH B BEHO3HBIX COCyAaX, BEHO3HBIH BO3BpAT KpoBH. JaBieHue
KpOBH B BeHaX. LleHTpanbHOE BEHO3HOE 1aBJICHHE.

Bonpocul ona camoxonmponsa:

1. B ueM oCHOBHas MpUYMHA BO3PACTHOTO YBEJIMYEHUS CUCTOIMYECKOTO
ANI?

2. Kak n3meHsieTcss BeIMYMHA BEHO3HOTO BO3BpaTa KPOBHU K CEpALy HpH
rJIyOOKOM BJIOXE U IITyOOKOM BbIIOXE?

3. Kak u3MeHUTCs BeIMYMHA BEHO3HOIO BO3BpaTa MPU BEHOKOHCTPUKIIMU
u BeHounatanuu? Kak 3To otpazurcs Ha Benuuune YO?

4. Ot xakux (pakTOpOB 3aBUCUT HAMOJIHEHUE U HANIPSDKEHUE MyJbca?

5. B yem pazHuna Mexy HOHITHSAMU «CKOPOCTb IYJIbCa», «CKOPOCTh pac-
MIPOCTPaHEHUS yJIbCOBOM BOJIHBI» U «JIMHEHHAsE CKOPOCTh KPOBOTOKa»?

JIMTEPATYPA
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Tabauya 16
Biusinue cTHMYJISIIIAM BECTHOYJISIPHOIO aNnapaTa Ha IUTeIbHOCTh
cepaeunoro nukJa (JCII)

Iokoii Ilocne BpauieHust
TOPU30HT | POTATOP | BEPTHKAJb | FTOPU30HT | pPOTATOP | BEPTHKAJIb

IToka3aTean

JCII cpennsisi, Mmc

YCC mru

BoiBoa: (00BsCHHTE MEXaHU3M HUCTAarMa M BIUSHHE BECTHOYISIPHOIO anmapara
Ha CEePJICYHO-COCYAUCTYIO CUCTEMY, MIEPSUUCIIUTE IPYTHE PA3APAKEHUSI, BEI3bIBAIO-
IIE HUCTArM).

Pabota 16.6. MCCIEJJOBAHME BKYCOBOI UYBCTBUTEJIBHOCTH U CKOPOCTU
BKYCOBOU AJTAIITAILIMU K OCHOBHBIM BKYCOBBIM BEILIECTBAM

MarepuaJbl: pacTBOPbI HOBAPEHHOW COJIM, caxapa, JUMOHHON KUCIIOTHI U
XUHUHA, KaXIblid pacTBOp B 4 koHueHTpanusix: 1 %, 0,1 %, 0,01 % u 0,001 %.

Xoa padotsl. McnibiTyeMOMY € MOMOIIbIO TUIIETKH UK B TPOOUPKE Jar0T 2—3
MJI pacTBOpa HEM3BECTHOI'O €MY BELIECTBA, HAUMHASI C MUHUMAJIbHON €ro KOHILIEHTpa-
un. [Togepxas pactop Bo pry 20-30 ¢ (He r1oTast), OH JOJIKECH
ONpEJENNUTh BKYC pacTBopa. Eciii UCHIBITYeMbIi HE MOXKET ONPEIETUTh BKYC, EMY J1a-
10T PacTBOp ¢ OOJIbLIEH KOHIEHTPALMEH BeIecTBa 0 TEX MOp, MOKa OH YBEPEHHO HE
onpenenut Bkyc. KoHlieHTpanus pacTBopa, B KOTOPOM UCIIBITYEMbIH MTPaBUIBHO OII-
peaeNni BKYC BELIECTBa, ABISETCS MOPOroBoidl. Yem MeHbllle 3Ta KOHLUEHTpalus, TeM
BBIIIIE YYBCTBUTEIBHOCTh K JAHHOMY BEILIECTBY.

3anoaHuTe Ta0IUIYy:

BemectBo IMoporoBasi KOHIIEHTPALHS
I'opbkoe (X1HUH)
Cnankoe (caxap)
Conenoe (moBapeHHas COJIb)
Kucioe (1uMoHHas KUCIoTa)

BoiBoa: (cpaBHUTE TMOPOrM BKYCOBOM YYBCTBHUTEIBHOCTH K Pa3IMYHBIM
BEIICCTBAM)

TEMBI PA3JIEJIA 3AYTEHBI

(moamuch MpenoxaBareJis)
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o0ecreynBaeT COXpaHEHNE HOPMaJIbHOM 3pUTENbHONW OPUEHTALMHU U MO3BOJISET
¢bukcHpoBaTh M300paKEHUE TIPEIMETOB HAa CETYATKE B MEPHOJ U3MEHEHUS O3B
Y TIOJIOKEHUS TOJIOBHI.

Matepuansl n odopynoBanue: kpecio bapanu, yacroromep (U3-22), do-
torierusmorpad (PI1I-02), mosszka uist ria3, CEKyHAOMED.

Xoxa pa0doThlI.

1. U3mepeHue IJIUTEIbHOCTH HUCTArMa. BpamaiooT HCIBITYyeMOro B Kpec-
ne bapanu co ckopocteio 10 o6opotoB 3a 20 c. Bo Bpems BpaleHus riasa
JOJDKHBI OBITH 3aKpBITHL. [l0CiIe OCTAaHOBKM HCHBITYEMBIH TOMKEH 3aUKCHPO-
BaTh B3IJIS] Ha HETIOJABMKHOM TIpeMeTe. XapaKkTep HaOII0AaroImerocs HucTar-
Ma TJa3HBIX SIOJIOK 3aBUCHUT OT MPEHMYIIECTBEHHOTO pAa3JApaXCHHUS TEX WITU
MHBIX TIONYKPYKHBIX KaHAJIOB, YTO OIMpPENENseTCs] MOM0KEHHUEM TOJIOBBI HCITBI-
TyeMOTO BO BpeMs BpalleHUs. | OpU30HTANbHBIA HUCTarM HaOIIOAAeTCs MpH
BpAIlICHUH C HAKIIOHOM T'OJIOBBI BIiepe] Ha 15°, poTaTopHbIi HUCTarM — IMpHU Ha-
KJI0OHE TosoBbI Briepen Ha 90°, BepTUKaIbHBI — NPU HAKIOHE TOJIOBHI K JIEBOMY
win npaBoMy miedy. C MOMOMIBIO CEKYHAOMEpa U3MEPSIOT JATUTEIBHOCTh HUC-
tarma (B Hopme — ot 20 10 30 ¢). [TosyueHHble TaHHBIC BHECHTE B Ta0IMITy 15.

Tabauya 15

Bausinue CTUMYJAIUA BeCTI/IﬁyJIﬂpHLIX peuenTopos lleHTp06e)KHblM YCKOpEHUEM
Ha MPOAOIKUTCJILHOCTD MMOCJIEBPAIATEC/IbHOTI0 HUCTAarMa

AKTHBANHUSA KAHAJIOB
BeCTHOYJSIPHOTO anmnapara

JAuTeIbHOCTD

Ilon0:xeHME TOJIOBBI
Hucrarma (c)

Buja Hucrarma

Haknon Bnepen va 15° | I'opusoHTanbHble KaHab! | ['Opu30HTaJIBHBIN

Haxnon Bnepen Ha 90° | BepTuKajibHbIE KaHAJIbI PoraTtopuslit

Haxkson rosioss! k nedy |CarurranbHble KaHaJbl BeprukanbHblii

2. BausiHMe CTUMYJSIMHA BeCTHOYJISIPHOIO anmaparta Ha UIMTeJIb-
HOCTh cepae4yHoro nukiaa. Mcosiryemoro ycaxxuparoT B kpecio bapanu u on-
pPEACNAIOT CPEeAHIO JUIMTEIBHOCTh cepaedyHoro mukina u3 10 cokpauieHuit.
MrHoBeHHOE 3HAaY€HUE YacCTOThbl CEpPJIEYHBIX COKpAUICHUM OIpeaensercs Io
dopmyne: HCC™™ = 60000 mc / cp. aaut. cepaeunoro ukina. K vactoromepy
npucoeauHer goromieTusMorpad, GoTogaTUMK KOTOPOro YKPEIIISIeTCsl Ha mep-
BOM (hanmaHre ykazaTeIbHOTO Majbla JeBod pyku. IlpenBapurenbHO KHUCTH
JIEBOW PYKM HarpeBaroT B TEIUIOW BOJE JJIs YCUIIEHUs KpoBoTokKa. Ilepen Bpa-
[IEHUEM HUCIBITYEMOT0 (POTOAATUMK OTKIIOYAETCS OT IuieTusmorpada, a mocie
BpalleHUs] ero OBICTPO MOACOEAUHSAIOT K HeMy. llociie 3Toro Ha MpOTSKEHUU
MUHYTBl C MHTEpBaJaMU B 5 ¢ U3MEPSIOT JIUTEIBHOCTh CEPACYHOIO ILHMKJIA.
JUist CTUMYJISIUMK BECTUOYISIPHBIX PELIENTOPOB MCIONB3YIOT BpALIEHUE BOKPYT
ocu co ckopocTbio 10 o6opoToB 3a 20 ¢ mpu HakioHEe rosoBa Bnepea Ha 90°.
[TonyueHHble JaHHBIE BHECUTE B Ta0muily 16.
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3anonaHuTe Ta0IUIY:
Tabauya 14

KoxHasi NoBepxXHOCTH IIpocTpancTBeHHBIIi OPOT (B MM)

BHyTpeHHs CTOpOHA NpeAIuIeYbs

HapyxHas ctopoHa npearieubst

KoHuuK ykazaTenbHOro nansia

IIleka

JIo6

I'y6a

CpaBHI/ITe MMPOCTPAHCTBCHHBIC IIOPOTH TaKTUJILHOM YYBCTBUTCIBbHOCTH
HCCIICJOBAHHLIX YUYAaCTKOB KOKH. OOBsacHHuTE IMPHUYHUHBI KX Pa3JIUINL.

Pa6ora 16.5. UCCIEIJOBAHUE ®YHKIIUOHAJBHOI'O COCTOSIHUS
BECTUBYJISIPHOI'O AHAJIM3ATOPA U EI'O BIIUSIHUSI
HA COMATUYECKHUE U BETETATUBHBIE ®YHKIIUU OPTAHU3MA

[Ipu ajmekBaTHOM pa3apakeHUU BECTUOYJISIPHOTO ammapara, Ojarojaps
MHOTOYHCIIEHHBIM CBS3SM €ro LEHTPaJbHBbIX OTIEIOB C JAPYTMMHU OTIEIaMH
I[MHC, Bo3HMKaOT pa3HooOpa3Hbie pedIeKTOPHBIE peaKIMu: TOHUYECKUE ped-
JIEKCBI CKEJIETHBIX MBIIII] IIEH, TYJIOBUIA, KOHEYHOCTEH, TJIa3HBIX MBIIII] U Be-
reTaTuBHbIE PEQIEKChl BHYTPEHHUX OPraHOB — CEpJla, JKeTyI0YHO-KHILIEeY-
HOT'O TPaKTa, COCYJO0B U T. 1.

Bo Bpems BpamaTenbHOro JABM)KEHHUS HAOJIIOJAeTCs HHUCTarM TOJIOBBHI,
KOTOPBIM XapaKTepU3yeTCs TEM, YTO BHaydalie TOJ0BA MEJJIEHHO MOBOPAaYNBAET-
Csl B CTOPOHY, MPOTHUBOIOJOKHYIO HAIlpaBiICHUIO BpalleHHs, a 3aTeM OBICTPO
BO3BpalaeTCs B MCXOJHOE mnosioxkeHue. [Ipu BpaieHun Ttaxke HaOmrogaeTcs
PUTMUYECKUN 2a3nou Hucmazm. OH BKIIOYAET JBA KOMIIOHEHTA. MEJJIEHHBIH,
ABJISAIOIIMICS MPOSIBIEHUEM CTATOKMHETUYECKOTO pediiekca Ha yrioBO€ YCKO-
pEHUE, U CMEHSIOIUI ero 0oJsiee OBICTPBINA, KOTOPBIM XapaKTepu3yeTcs JBUKe-
HHUEM TJIa3HOTO 510J10Ka (CKauyKkoM) B 0OpaTHOM HarpaBJieHUH. MeJIeHHBIH KOM-
MOHEHT HHUCTarMa BO3HMKAET B Hauaje JBIXKEHMs, Korja sHjaonumda Oonee
MEJUJIEHHO JIBMXKETCS B CTOPOHY aMIIYJIbI ITOJ BIMSIHUEM YCKOPEHUS, U BCEraa
HaIIpaBJIEH B CTOPOHY, IPOTUBOIOJIOKHYIO BpalleHuo. Bo BpeMst camoro Bpa-
[IEHUS] HUCTarMa HeT, TaKk Kak SHAOJuM(}a JBUKETCS C TOM ke CKOPOCTBIO, UYTO
U TOJYKPYKHbIE KaHAJIbl. B MOMEHT OCTaHOBKM WJIM 3aMEIJICHUS JABUKEHHS,
T. €. IPY HAJIMYUKU OTPULATEIBHOTO YIIOBOr0 YCKOPEHHUs, IHA0AMM(a 110 UHEp-
MU TIEpPEeMEIaeTCs, HO YK€ B OOpaTHOM HarpaBi€HUU — BO3HUKAET MOCTBpa-
LATeJIbHBIM HUCTArM. [ JIa3HONW HUCTArM, BOZHUKAIOLIMMI IIPU ITIOBOPOTAX I'OJIOBBI
WIM TIPU BPAILEHUH, UMEET Ba)KHOE MPHUCIOCOOUTENbHOE 3HAUEHHUE, TaK Kak
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nopor,

JAb
70
60
50
40
30
20

10

| | | I | >
[ B | | | I I

50 100 1000 3000 5000 10000 20000 Yacrora, I'u

Ayauorpamma HCIBITYEMOTO

BoiBoa: (ykaxkute 007acTh 4acTOT HAMOOJBINEH CIyXOBOW UYBCTBUTEIb-
HOCTH)

Pa6ora 16.4. UCCJETOBAHUE TAKTUJIbHOM YYBCTBUTEJIBHOCTH.
ICTE3UOMETPUSI (MA3MEPEHUE ITPOCTPAHCTBEHHBIX
MOPOI'OB)

TakTuabHAS YyBCTBUTEIBHOCTh M3YYaeTCsl METOJIOM 3CTe3noMerpuu. Pas-
JMYAIOT TPOCTPAHCTBEHHYI0 YYBCTBUTEIBHOCTh, KOTOpas XapaKTepU3yeTcs
NPOCTPAHCTBEHHBIM TOPOTOM, M YYBCTBHUTEIBHOCTh, KOTOpas OINPEIEISIeTCs
no cuioBoMy nopory. IIpocmpancmeennutii nOpo2 TaKTUIBHOW YyBCTBHUTEIIb-
HOCTH XapaKTEPHU3YETCS TEM HAUMEHbULUM PACCMOAHUEM MEXKIY JTBYMS TOYKa-
MU KOXH, MIPU OJHOBPEMEHHOM pa3paKCHHU KOTOPBIX BOZHUKACT oujyujeHue
08yx npurxocrosenuti. OH XapakTepu3yeT MPOCTPAHCTBEHHO-PA3INYUTEIBHYIO
CIIOCOOHOCTH KOXKHU.

MarepuaJibl 1 06opyaoBaHue. 3cre3nomeTp (IUMpKyIb Bedepa).

Xoa padoTsl. McnbITyeMOro J0/DKEH CHIETh C 3aKPHITHIMH IJIa3aMU. JCTe-
3MOMETPOM C MAKCUMAIIbHO CBEJICHHBIMU OpaHIIaMH MPHUKACAIOTCS K OMNpese-
JIEHHOMY y4acTKy Koxku. Heobxoammo cineauTh 3a TeM, 4TOObl 00€ UIJIbl 3CTe-
3MOMETpa MPHUKACAINCHh OJHOBPEMEHHO M C OJMHAKOBBIM JaBiicHHEM. [10BTO-
PSIFOT TIPUKOCHOBEHUE, TIOCTEIICHHO YBEJIUYMBasI PACCTOSHUE MEXy OpaHIIaMu
acTe3noMeTpa (Kaxapli pa3 Ha 1 MM), U HAXOAAT TO MHHUMAJIBHOE PaCCTOSHHE,
npyu KOTOPOM BO3HHMKAET OINYIIECHHE JIBYX Pa3/leibHBIX MPUKOCHOBEHUH. DTO
paccTOsIHUE SIBJIIETCSl TPOCTPAHCTBEHHBIM IOPOTOM Il JaHHOTO Yy4acTKa
KOoku. OnpeenuTe IPOCTPAHCTBEHHBIN MOPOT HAa YYacTKax KOXKHOM MOBEPXHO-
CTH, YKa3aHHBIX B Ta0JIUIIC.
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emie KosedIonierocs kamepTona. Msmeppre o01iee BpeMsi, B TEUEHUE KOTOPOTO
CIIBIIIICH 3BYK (BpeMsl BO3IYIIHOW MPOBOAMMOCTH). B HOpMe Bpemsi BO3IyIIHOM
IPOBOJUMOCTH OOJIbIIE BPEMEHH KOCTHOH NMPOBOJMMOCTH (RO10McUmMEnbHbLIL
onsim Punne). llpu HapylieHUU 3BYKONPOBOJSIIETO anmnapaTa Bpems BO3YIII-
HOM MPOBOAMMOCTH HE TMPEBBIIIAET BpeMs KOCTHOH (ompuuamenwvhwiii onvim
Punne).

Bpewms Bo3aylIHOM NPOBOJAMMOCTH: CJIEBA — , CIIpaBa —

Bpewms KOCTHOM MPOBOAUMOCTH.  CJI€BA — , CIIpaBa —

BroiBoa: onbiT PuHHe

Pa6ora 16.3. UCCJIEJTOBAHME 3ABUCUMOCTH CJIYXOBOM
YYBCTBUTEJBHOCTH OT YACTOTHI 3BYKA

¥Yx0 uenoBeka BOCIPUHUMAET 3BYKOBBIE KOJeOaHUsi B Juamna3zoHe 16—
20000 I'n. Haubosnbiias 4yBCTBUTENBHOCTD K 3BYKOBBIM KOJIEOAHUSIM HAXOAMT-
csa B mpenenax 1-3 k1, 4to coBmagaer ¢ AMana3oHOM YacTOT YEIOBEYECKOM
peun.

YyBCTBUTENBHOCTH CIYXOBOTO aHAJIM3ATOPa OICHUBAIOT 110 MUHUMAIBHOM
BEJIMYMHE 3BYKOBOTO JABJICHHS, JOCTATOYHOW /Jisi BOSHUKHOBEHUS CIyXOBOTO
OLIYUIEHUs, T. €. TI0 nOpo2y cavlwiumocmu. J|is onpeneneHusl 3TOro MUHU-
MaJbHOTO 3BYKOBOT'O JaBIICHUS HCIONB3YIOT ayauoMeTpbl. C UX MOMOIIBIO
MO>XHO TOYHO JO3UPOBATh YaCTOTY 3BYKOBBIX KojieOaHuM B auana3zone ot 100
1o 10 000 I'u u ux cuny B ananazone ot 0O go 100 nb. J{ns Toro, 4yro6s oxapak-
TEPU30BaTh COCTOSIHUE CIIYXOBOTO aHAIM3AaTOPA Y UCTIBITYEMOT0, HAXOAST MOPO-
I'M CIBILIMMOCTH JUIsl KKJI0M (PUKCHPOBAHHOM 4acTOThI 3BYKOBBIX KOJIEOaHUI
U CTPOSAT rpaUuecKyr0 3aBUCHMOCTh MOPOTOB CIBIIIUMOCTHA OT YacTOTHI 3BY-
Ka — ayJuorpamMmy.

MarepuaJibl 1 000py10BaHUE: ayTUOMETD, HAYIIHUKH.

Xoa pa6otsl. C nomoipio reaeparopa 3s8ykoB 31-10 onpeaenute noporu
aOCOJIFOTHOHM CITyXOBOW 4yBCTBHTEIbHOCTH (B JenuOenax) /i pa3IMdHbIX Yac-
TOT JJISL IEBOTO M MPABOTO yXa.

1. Pe3yabTarhl.

S0 TI'n - 100 I'n - 1000 I' -
5000 I'n - 10000 I'xs - 15000 I'ns -
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TpyOOK KOTOPOTO 3HAYUTEIBHO JJIMHHEE Apyroi. GOHEHIOCKOI JAOKEH HaXo-
JIUTHCSl Y UCTIBITYEMOTO 3a CIIUHOM. [IoBTOpUTE OMBIT C ONPEAEICHUEM HaIpaB-
JICHHS] ICTOYHHKA 3BYKA.

PesyabTaTsl:

BoiBoa: (00BSICHUTE, TOYEMY 3BYK KQXKETCSl CMEIICHHBIM B CTOPOHY OoJiee
KOPOTKOTO TIyTH MPOXOXKICHUS 3BYKA).

Padora 16.2. UCCJIEJOBAHUE KOCTHOM IMPOBOJUMOCTH

OnbiT BeOepa

Pa3nuuaroT KOCTHYXO M BO3AYIIHYIO INPOBOAMMOCTH 3ByKa. BoznymiHas
MIPOBOJUMOCTh 3BYKa OOECHEYMBAETCS PacHpOCTPaHEHHUEM 3BYKOBOW BOJIHBI
OOBIYHBIM MYTEM Yepe3 3ByKONpoBoAsuuil anmnapat. KoctHast npoBeaeHue 3By-
Ka — 3TO Mepeiada 3ByKOBBIX BOJIH HEOCPEACTBEHHO YEPE3 KOCTH YEpeIa.

Marepuanbl 1 000py10BaHHMe. KAMEPTOH, CEKYHJIOMED, BATHBIE TAMITOHBI.

Xoa padorbl. PykosTKy 3Bydallero KameproHa IMPUCTABBTE K CEPEIHMHE
TEMEHH. BBISICHUTE y HCIBITYEMOTO, CJIBILIUT JIU OH 3BYK OJIMHAKOBOW CHJIbI WIIN
K€ OJHHM YXOM 3BYK CibllIeH jy4mie. [Ipu nopakeHun 3ByKOBOCHPUHUMAIO-
IIEro annapara HaOJII0aeTCsl JIaTepaju3alus 3ByKa B CTOPOHY 370POBOIO yXa,
IIPU MOPAXKEHUH 3BYKOIPOBOASALIETO AIIApaTa 3BYK JIATEPAIU3YETCS B CTOPOHY
NOpakeHHOTo (IUI0XO Clblmainiero) yxa. [IoBTopute OmbIT, 3aKpbIB CIIYXOBOMU
IIPOXOJI OJTHOI'O yXa BaTOM.

PesyabTaThl:

Cwuuta 3ByKa clieBa U CIIpaBa B HICXOJJHOM COCTOSIHUU:

IToce 3aKkpbITHS CIIyXOBOTO POXOAa —

BriBOA:

IIpnunHa y1atepanu3anny 3ByKa P 3aKPhITUH OJHOT'O CIIyXOBOI'O IPOXOAa!

OnbiT Punne (cpaBHEHNE BO3YIIIHON ¥ KOCTHOM MPOBOJMMOCTH 3BYKOB).
Xoa pa06orbl. PykosTKy 3Bydallero KaMepToHa MPUCTABBTE K COCLEBU-
HOMY OTPOCTKY M U3MEPhTE BpeMs J0 UCUE3HOBCHHS OILIYIICHHS 3BYKa (Bpems
KOCTHOW TPOBOJMMOCTH). 3aT€M IOJHECUTE TOT )K€ KAMEPTOH K HApYKHOMY
CIIyXOBOMY MpPOXOAy. B HOpME HUCHBITYEMBIH TOJKEH CIbIIATh 3BYYaHUE BCE
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3. Kak ¢ noMomnipio kaMepTOHa MOKHO OIpPEAEIIUTh MOpaXXKEeHUE 3ByKOBOC-
MPUHUMAIOLIETO anmnapaTa BHyTPEHHEr0 yxa y yesloBeka?

4. bnarogapsi 4eMy Ha JUHEHHbIE YCKOPEHUS U YCKOPEHUS CUJIbI TSAKECTH
pearupyroT peuenTopbl OTOJUTOBOTO ammapaTa U HE pearupyroT peuenTopbl
MOJIYKPY>KHBIX KaHAJIOB?

5. AdpdepenTHble BOJIOKHAa KakoOro aHajluM3aTopa HE MEepeKIoYaroTCs
B TajamMyce M HE MEepeXOoJsiT Ha MPOTHBOIMOJIOXKHYIO CTOPOHY KOpPbI OOJBLINX
NOJTyIIapuii?

6. K xakuM BKYCOBBIM BEIIECTBAM YYBCTBUTEJIBHOCTh UYEJOBEKA MaKCH-
MalibHa?

7. Kakue y4acTKH KOXHU 00J1a7al0T HauOoJIbIIeH MPOCTPAHCTBEHHO-PA3IIU-
YUTEJbHON CITIOCOOHOCThIO?

8. HazoBuTe aHTUHOLMIIENTUBHBIE CUCTEMBI.

JINTEPATYPA

1. Jlexyuonmnwiti matepuan xadeapbl HOPMAIbLHOW (DU3HOJIOTUU W CMEXKHBIX JTUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a Takke 00yJaronue KOMITbIO-
TEpHBIE TPOTPAMMBEI.

2. @usuonocus yenoseka / mox pexa. B. M. CmupnoBa. M. : Menununa, 2001. 608 c.
C. 478-501.

3. @usuonocus yenoseka / mox pea. B. M. Tlokposckoro, I'. @. Kopotsko. M. : MenunuHa,
1997. T. 1. C. 231-260.

4. @usuonocus yenoseka : yaeOnuk / mox pea. B. M. ITokposckoro, I'. @. Kopoteko. 2-¢
u31., nepepad. u gon. M. : Menummna, 2003. 656 c. C. 562-584.

INPAKTUYECKUE PABOTbI

Pa6ora 16.1. ONPEJAEJEHUE HAITPABJIEHUSI HCTOYHHUKA 3BYKA

YenoBek M >KMBOTHBIE 00JIaIal0T MPOCTPAHCTBEHHBIM CIIYXOM, KOTOPBIN
MO3BOJIIET YCTAHOBUTH MECTO PACIIOJIOKEHUS MCTOYHMKA 3BYKa, CTEIEHb €ro
YAQJIEHHOCTH W HAIPaBJIEHHE €r0 IEPEMEIICHUS, a TAKXKE YBEIUYUBAECT YeET-
KOCTb BOCIpHUATHS. BpemMeHHbIE XapaKTEPUCTUKH IMPOCTPAHCTBEHHOIO CIyXa
0a3upyroTcsi Ha OOBCIUHCHUU JAHHBIX, MMOJyYaeMbIX OT oOoux ymiei (OuHay-
paibHbBIHN Ci1yX). BruHaypallbHBIN CITyX OMpeaeseTcs AByMsl OCHOBHBIMU (DaKTo-
pamu. [l HU3KMX 4acTOT OCHOBHBIM (DaKTOPOM SIBJIIETCS pa3iudKe BO Bpeme-
HU JOCTH>KEHHUS 3BYKOBOM BOJIHOM NPAaBOTO U JIEBOTO yXa, JJISl BBICOKHX 4Yac-
TOT — pa3jInyvs B UHTEHCUBHOCTH 3BYKa.

MarepuaJjibl 1 060py10BaHue. KaMepTOH, (POHEHIOCKOI C TpyOKamu pas-
HOU JJIUHBIL.

Xoa pa6otbl. VcnpiTyeMblid ¢ 3aKpBITBIMHU IJ1a3aMHU JOJDKEH ONPEIEIINTD
HANpaBJICHUE HMCTOYHUKA 3BYKA, CO37]aBACMOT0 IMOCTYKHBaHUEM (Hampumep,
KapaHJalloM O KapaHJalll) Crpasa, CJIeBa, CIIePE/IH, C3a/I1 32 CIIMHOW HCIIBITYe-
MOTo. 3aTeM BCTaBbTE€ B YIIM HCHBITYEMOTO OJIUBBI (POHEHJIOCKOIA, OJHA W3
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3ausTue 16. Du3u0/10rus CJIYXOBOr0, BeCTUOYJISIPHOT 0, BKYCOBOI'0,
00OHATEJILHOI0 M TAKTHUJILHOI 0 AaHAJIN3ATOPOB

OcHOBHBIEC BOIIPOCHI:

1. CinyxoBas cucrema. OcoOEHHOCTH CTPOEHMSI U CBOMCTB 3BYKOBOCHPHU-
HUMAIOILIETO U 3BYKOIPOBOJSAILIEIO annaparoB. MexaHu3Mbl BOCIPHUATHS U aHa-
nu3a 3ByKOB. [lepenaya u o0paboTka nHGOpMAUU B TPOBOJSAIIUX MYTAX U LEH-
TPaJIbHBIX OTJENaX CIYXOBOW CHCTEMBI.

2. BectuOynspnas cucrema. OcOOEHHOCTH CTPOCHHSI U CBOMCTB pelen-
TOPHOTO OT/eJNa, 00ECHeurBaloIe BOCIPUATHE U OLEHKY MOJIOKEHHUS Tena
B cTaTuke W auHamuke. [lepemada m oOpaboTka mH(pOpManuu B IPOBOISLINX
NyTSX U UEHTPAIbHBIX OTAENaX BEeCTHUOYISIpHOM cucTeMbl. Peakuuu opraHuzma
Ha pa3pa’keHue BECTUOYISIPHOTO ammapara.

3. BkycoBas cucrema. BkycoBas peuenuusa. [IpoBoasiiue nytu u ueH-
TpaJIbHbIE OT/ENIbl BKYCOBOM cucteMbl. Bocmpusitue Bkyca. Knaccuduxanus
BKYCOBBIX OIIYyIIIEHUH. Peakius opraHu3Ma Ha BKYCOBbBIE Pa3paskeHHUS.

4. O6onsarenvHas cuctema. Penenuus 3anaxos. [IpoBojsuiue myTu v 1eH-
TpaJIbHblE OTHENbl OOOHATENbHOM cucTeMbl. Bocnpusitue u kinaccuukanus
3amaxoB. Peakuuu opraHusmMa Ha pasgpaxeHue OOOHSTENbHONW CHCTEMBI.
3amuTHble pedIIeKChl.

5. ComaroBuclepaibHas ceHcopHas cucreMa. KoxkHasi 4yBCTBUTEIbHOCTD.
Mexanopenenuus. Buasl peunentopoB. Ilepenaua u o6pabotka mHbOpManuu
B MTPOBOJISALIMX MYTAX U HEHTPATbHBIX OT/IENaX.

6. IIponpuonenTuBHas YyBCTBUTEIBHOCTb. PellenTOpHbIE MEXaHU3MBI.
Oco0eHHOCTH CTPOEHUs] MPOBOASLIMX NMyTeH M LEHTPaIbHBIX OTAENOB. Poiib
B BOCHPHUATHUU U OLEHKE IMOJIOKEHUS Tesla B MPOCTPAHCTBE, B (HOPMHUPOBAHUU
MBIIIEYHOTO TOHYCA, O3Bl U JBUKEHUH.

7. HTepouenTUBHAs YyBCTBUTEIBHOCTb. PelenTOpHblE MEXaHU3MBI.
Buabl HHTEpOLIENITUBHON YYyBCTBUTEIBHOCTH. Peakuuu opraHuszma Ha paszgpa-
KEHUE UHTEPOLENTOpOB. Posib HHTEpOIIeNIMY B OAIEpKAHUU TOMEOCTAa3a.

8. Houumnenuus. Penenius 6oneBbix pazapaxenuit. OcoOEHHOCTH CTpoe-
HUSL U CBOMCTB IPOBOAALIMX NYyTEH U LEHTPAIBHBIX OTHEJIOB. lleHTpanbHbIE
MEXaHU3Mbl 00JIM. AHTHHOLMIIENTHUBHbIE cucTeMbl. Helipoxumuueckue mexa-
HU3MBbI aHTUHOUMUEenuuu. [lonsarue o npuHunax o6ezdonuBanus. [Ipoekunon-
HbIE U OTPA’KEHHBIE OOJIH.

Bonpocel ona camoxonmponsa:

1. Kak u3meHsieTca aMIUIMTY/a, CUJIa M 4YacTOTa 3BYKOBBIX KOJIEOaHUM Mpu
nepeaayve ux yepe3 CTPYKTYPhl CPEHEro yxa?

2. B kakoWl yacTH YJIMTKH IIUPHUHA OCHOBHOW (0a3wisipHON) MeMOpaHBI
HauOonbinas? Kakue 4acToThl BOCIIPUHUMAIOT BOJIOCKOBBIE KJIETKH, Pacrojio-
’KEHHBIE B 3TOI YacCTU OCHOBHOW MeMOpaHbI?
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MHTEHCUBHOCTD J10 HYJS IMOCJEI0BAaTEIbHbIM Ha)KaTUEM KiIaBUIIU «A». 3aTem
yBEJIMYMBAiTe MHTEHCUBHOCTh LIBETAa, Ha)KMMas Ha kjaBuily «D», u Haligute
IIOPOrOBYIO0 BEJIMYMHY MHTEHCHUBHOCTM LIBETA JIEBOIO KBAaApaTa, MPU KOTOPOU
UCIIBITYEMBII YBEPEHHO OMpeNeauT HOBbIM LBeT. Haxkxmure knaBumy «Enter»
M 3alUIIATE YCIOBHYKO INOPOrOBYIO BEIWYMHY BOCHPHUATHSA JAHHOI'O IBETA.
IloBTOpUTE OMpEnEIeHrE NOPOTOB BOCIPUATHS I IPYTUX LIBETOB.

b. YcranoBuTe npoOU3BONIbHYIO, OJIM3KYIO K CpeIHEW, HUHTEHCHUBHOCTH
OKpAacKM JIEBOI'O KBaJpara MOCIEAOBATENbHBIM HaXaTHEM KJIABUIIM «D».
HcnpiTyeMblil TOJKEH HakatheM KiaBuml ® wid - noao0paTh MAECHTUYHYIO
MHTEHCUBHOCTh OKpacku TmpaBoro ksajaparta. Ilpu 3aBepmieHun mnoadopa
HaxMuTe KiaBuily «Enter» u 3anummure 1udpoBble 3HAYEHUS Pa3HOCTHOIO
nopora mBeToBocrpuATHs. [Ipr NOJHOM COBMNAJEHUM HWHTEHCUBHOCTH IBETA
pazHoctHbd TIopor paBeH 0,00; HecoBmameHue moadopa OTMEUAETCS MOJIOXKH-
TEJIBbHBIMU WA OTPULATEIbHBIMU 3HAYEHUSMHU PA3HOCTHBIX IIOPOTOB.

3Ha4YeHUsI NOPOTOB BOCIPUATHS LIBETOB COCTABIISIIOT. KPACHBIN ;

JKEJIThIN : 3€JICHBIN . CHHUH
3HaYE€HWE PA3HOCTHOIO TMOPOra BOCIPUITHUS IIBETa
COCTaBIISCT

Pa6ora 15.7. OONPEAEJEHUE CKOPOCTHU IMPOCTOM CEHCOMOTOPHOMN
PEAKIINU

CKOpOCTh CEHCOMOTOPHOM pEaKLIHUH XapaKTEpU3yeT 3aTpaTbl BPEMEHU Ha
OCYIIECTBJIICHHE TaKUX (PU3HOJIOTHUYECKUX MPOIECCOB KAK BOCIPUATHE 3PUTENb-
HOT'O CUTHAJIa CeTYaTKOM ria3, nepenaya appepeHTHbIX HEPBHBIX UMITYJILCOB U3
CEeTYaTKHU B MEPBUYHYIO 3PUTENBHYIO KOPY, Ilepeaya CUTHAIOB U3 3PUTEIIBHOU
KOpBI B JIBUTaTEIbHbIE 00JACTH KOPHI JJOOHBIX J0JIel U nmepegaya orryaa shde-
PEHTHBIX CUTHAJIOB [0 KOPTUKOCIUHAIBHBIM IYTAM K MOTOHEMPOHAM CIIMHHOIO
MO3ra, aKCOHbI KOTOPBIX NHHEPBUPYIOT MBIIILBI IPEATUIEYbS U NAIbIEB KUCTH.

Xoxa pa6orsl. Beibepure mporpammy «Reaction test», maxxmute Enter.
B nenTpe skpaHa mosiBisieTcs SIpKUM TPeyroyibHbIM 00beKT. Beskuit pa3 mocie
MOSIBJICHUS] 00BbEKTa KaK MOXKHO CKopee Hakumaiite kinaBuiny «Enter». ITocne
KaQXX0T0 MPeIbsABICHHs 00bekTa (KpoMe 1-T0) KOMITBIOTEp MOKa3bIBACT CPEIHEE
3HAYEHHUE CKOPOCTH BallEW CEHCOMOTOPHOU PEAKLIUHU.

Od¢opmienne nporokosia. /[ XapakKTEPUCTUKU MOJYYEHHBIX 3HAYEHUUN
CKOPOCTH Balllel pEeaKklMy CPABHUTE €r0 CO CPEIHUM 3HAYEHHEM CKOPOCTH pe-
aKLWM I CTYJEHTOB Ballleil Tpynibl. BHECUTE JaHHBIE B MPOTOKOJI.

CpenHsist CKOPOCTh CEHCOMOTOPHOM peakiuu (13 56 onpenescHuii)

CpenHss CKOPOCTh CEHCOMOTOPHOW PEAKIUU Y CTYJIE€HTOB IPYIIIBI

73



BoiBoabI: (OIIEHUTE CBETOUYBCTBUTEIBHOCTh CETYATKH IJ1a3 UCIBITYEMOTO
npu 10-MUHYTHOM TEMHOBOW aJjanTalllHN)

Kaxk 3aBucur CBCTOUYBCTBUTCIIBHOCTL OT IPOAOJIKUTCIBHOCTHU aIIaHTaI_[I/II/I?

Pa6ora 15.5. UCCJIEJOBAHUE LIBETOBOI'O 3PEHUS

['na3 yenoBeka MOXKET pa3inyaTh KaK OTTEHKU YEPHOIo, OEJIOro u ceporo
[[BETOB, TaK W BCE€ I[B€Ta M OTTEHKHU paayru. OJHAKO y HEKOTOPBIX JIIOJEH
BCTPEYAIOTCS Pa3IMUHbIE HapylIeHUs LBETOBOro BocmpusaTus. IlonaHas nsero-
Basg CllernoTa BCTpeuyaercs KpaiiHe peako. Jloau, crpamaromue 3Toil (opmoii
pPacCTpOMCTBA I[BETOBOTO 3PEHMs, BUIAAT TOJBKO PA3JIMYHBIE OTTEHKH CEPOro
uBera. YacTuyHas BETOBAs CIENOTA BCTPEUAETCS Yallle.

HccnenoBanue HBETOBOTO 3peHUSI UMEET 0c000€ 3HAaUEHHUE ISl JIUL, KOTO-
peIM 1O poay mpodeccrur HEOOXOAMMO XOpPOLIO OPUEHTUPOBATHCS BO BCEX
[[BETaX.

MarepuaJjibl u o0opyaoBaHue: noauxpomarudeckue tadmuiel E. b. Pa6-
KHMHA, CIIEHUATIbHBIN 3KpaH JIJIsl 3aKPbITUSL OJTHOTO IJ1a3a, CAHTUMETPOBAs JICHTA.

Xonx pa6orel. Kaxayro Tabiuny cieayeT ycTaHaBIMBaTh Ha ypOBHE IJa3
UCTIIBITYEMOTO Ha paccTosiHuH 1 M OT Hero. [IpomoKuTeNnbHOCTh YKCIIO3UIIUU
oJIHOM Tabmuubl okojo 5 c¢. Kaxaplil rna3z obcienyercs OTAENbHO, MPU 3TOM
BTOPOI1 I71a3 3aKPBHIBACTCS CIEIIUATBHBIM IIIUTKOM.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. Onumure pe3yabTaThl UCCIIEOBAHNS IBETOBOCTIPUSTHSI.

2. B ciayyae BBIABIIEHUSI HAPYUICHUN YKaXXHUTE, K KAKOMY BUIY OHH OTHO-
CSITCSL.

BbiBoa: (MMEIOTCS JIM Yy UCTIBITYEMOTO HAPYIICHUS [IBETOBOTO 3PCHHS).

Pa6ora 15.6. OLIEHKA [IOPOT'OB IIBETOBOM YYBCTBUTEJbHOCTH 3PEHUSI

PaboTa BeIMONHSETCS ¢ TOMOIIBIO Tporpammbl «Color test» mocie TeMHo-
BOM aJanTaluy 3pE€HUs B IOJy3aTEeMHEHHOW KomHare. [Ipu BKIrOUEHUH TIpO-
rpamMmbl «Color test» Ha skpaHe MOSABIAIOTCS BA OCBEIICHHBIX KBaApaTa.

A. TlocTteneHHO yBenWYMBasi MHTEHCUBHOCTH IIBETA JIEBOTO KBajpara Iy-
TeM HaXaTusi KIaBuIKM «D», HalUTe MOPOTOBYIO0 BEIMYMHY HWHTEHCHBHOCTH
IBETAa KBaJpara, NPU KOTOPOW HUCHBITYEMBIA YBEPEHHO OIPEICIUT €€ IBET.
Haxxmute xnaBumy «ENter» um 3anummuTe yCIOBHYIO MOPOTOBYHO BEIUYUHY
BOCIIPUATHS TaHHOrO 1BeTa. IlonmpocuTe UCIBITYEMOTO HE CMOTPETh Ha JKPAH
U HaxkaTueM kjaBuin «S» U «W» CMEHHMTE LBET Ha JPYroil, YMEHBIIHUTE €ro
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PesyabTaTsl:
Ha skpane npeo6iagaroT TOYKH I[BETOB.

BLIBO}]: YYBCTBUTCIIBHOCTb CETUYATKHU UCCIICAYCMOTO I'JIa3a
(BBICOKAsI, CpE/THSS MITH CHIDKCHHAS).

Pa6ora 15.4. ONPEJEJEHUE CBETOYYBCTBUTEJbHOCTH I'JTA3A
MPA MOMOIIM AJIAIITOMETPA (1eMOHCTpaIms)

CnocoOHOCTh 3pUTENBHOTO aHaJIW3aTOpa pearupoBaTh HA U3MEHEHHUE Be-
JUYHMHBI CBETOBOTO IMOTOKA SIBISETCS (PyHAAMEHTAIbHBIM CBOMCTBOM 3pUTEIb-
HOM cucTeMbl M ompenesseTcss aOCOMOTHOM CBETOBOW YYBCTBUTEIbHOCTHIO.
AOcCoIIoTHasE CBETOBas YYBCTBUTEIBHOCTh XapaKTEPU3YEeTCS HAMMEHBIIUM
KOJINYECTBOM CBETOBOM DHEPI'UH, IIPU BO3AECUCTBUU KOTOPOW HA CETUYATKY Ija3a
BO3HUKAET OUIYyILlEHHUE cBeTa. B HOpMe aOCONIOTHBIN MOPOT CBETOBOM 4YBCTBH-
TEJIBHOCTH IJ1a3a YEJIOBEKA NPHU MOJHONM TEMHOBOM aJanTaluH IPOJOKUTEb-
HOCTBIO 60 MEH U Goltee paBer 8792340 °-2,35540° anoctins6 (ach), a mpu
10-MuHYTHO# amarramun koreoercs ot 1,7540™ no 1,1407 ac6 (B cpeanem
4,2407).

Marepuansbl u odopynoBanme. /[ BBINOJHEHUS pabOThl HEOOXOIUMBI
aJanToOMeTp, CTOJ, Kpecyio, BaTHo-MapieBbie candetku u 70%-HbIil pacTBOp
ATAHOJIA.

Xoa pa6orbl. OmnpenesneHHE CBETOBOM YYyBCTBUTEIBHOCTH M OCTPOTHI
3peHUs IPOBOJISAT B YCIOBUSX 3aTeMHeHus1, nociae 10-15-munyTHOM aganTanuu
UCIIBITYEMOTO K TEMHOTE. B mosne 3peHust aganroMerpa yCTaHABIMBAIOT KaKylo-
aubo ¢urypy (kBampar, Kpyr win kpect). HaunHaroT uccienoBaHue mpu mos-
HOM 3aT€MHEHHUM MOJs 3pEHUs CBETOPUIbTpaMU. MeIJIEHHO YBEIUYUBAIOT
APKOCTh CBETa MYTEM YMEHBIIEHHUS KOJIUYECTBAa CBETOPUIBTPOB U U3MEHEHHMS
pa3Mepa auadparmMbl JO MOMEHTA MOSIBJIEHUS Y UCIIBITYEMOTO OILIYILIEHHs CBETA,
He ucyezawomiero B Teuenre 10-15 c. IlosyueHHass BeaM4MHA SIPKOCTH MpE.-
CTaBJsIeT a0COIOTHBIN MOPOr CBETOBOW YYBCTBHUTEJIIBHOCTH, KOTOPBIA BBIpa-
*aeTcs B acO. 3aTeM MpOJOJKAIOT YBEJIMYUBATh APKOCTh (PUTYPHI, 10 TEX IMOP,
MOKa MCIBITYEMBbIi MPAaBUIILHO HE ONpeaeinuT ee Gpopmy (Hampumep, KBajapar).
JlaHHas BEIMYMHA SIPKOCTH MPEACTABISIET MOPOr pa3inyeHus. PazHuma Mexay
BEJIMYMHAMH [OPOra pa3jinyeHus U aOCOJIIOTHONW CBETOBOW UYBCTBUTEIBHOCTH
MPEACTaBIIAECT COOOW PA3HOCTHBIN MOPOT PA3INUYCHHUS.

PesyabTarthl: [lpu nccnenoBannu abCOMOTHOIO MOPOra CBETOBOM YYBCT-
BUTEJIBHOCTH CyMMapHasi IJIOTHOCTh CBETO(PMIBTPOB U AHAPpPArMbl COCTaBUIA

, APKOCTh paBHA aco.
[lpu wccrnegoBaHWM TMOpOTra PAa3NUYCHHs] CyMMapHas IJIOTHOCTh CBETO-
¢unbTpOB U quadparmMbl CocTaBUIA , APKOCTh paBHA aco.
Pa3nocTHBIN TOpOT coCTaBseT aco.

71



Xoxa pa6oTtbl. Pabora BeimosiHsieTCs ¢ momoIkio nmporpammel «Field sensi-
tivity test». [lpu BXojae B mporpamMmy Ha DKpaHe MOSBISETCS KOOPIWHATHAS
CETKa, COOTBETCTBYIOIAsl YTJIOBBIM pa3MepaM LEHTPAIbHOM O00JaCTH CETYATKH.
Ha ceTtke HaneceHbl 68 Touek, KOTOpbIE B IMPOLIECCE MCCIAEAOBAHUS OyAyT 1O
OJIHOM NOSABJIATHCS HA DKPAaHE B CIIyYalHOM IOPsJIKE.

PaboTa BhIMONHSAETCS MOCJIE TEMHOBOM ajanTallid 3pEHUsl B MOIy3aTeM-
HEHHOM KOMHare. Bamm rimasza JOJDKHBI HaXOIWTBCS HA PACCTOSHUU OKOJIO
30 cM OT sKkpaHa Ha ypoBHE ero cepeanHnl. CtapaliTech ep>KaTh rOJIOBY Mak-
CUMAJIBHO HEIOBUIKHO.

HccnenoBanne NmpoBOAUTCA Uil KaKJIOro Iyasa oTaenbHo. OauH rnas
HY>KHO 3aKpbITh. B TeueHne Bcero BpeMeHH UCCIeI0BaHUs B3Il JOJIKEH OBIThH
(UKCUpOBaH Ha KPECTUKE B LEHTpE dKpaHa. Yepe3 HEKOTOpPOE BpeMs B IOJIE
3pEHHMs MOSBIISIETCS CBETALIASACS TOUYKA. SIPKOCTh TOUYKM MOCTENEHHO BO3pacTa-
€T, U B KAKOM-TO MOMEHT CTaHOBHUTCS AOCTATOYHOM JJIsi TOTO, YTOOBI Pa3IMYUTh
TOYKY Ha TEMHOM 3KpaHe. Kak TOJIbKO TOUKa CTAHOBUTCS Pa3IM4YMMOM, HEMEN-
JeHHO Haxxkumaiite «Enter». Yem paHblie Bbl 3aMe4aeTe CBETALIYIOCS TOYUKY,
TE€M MEHbUIE SPKOCTh, HEOOXOAUMAs JJIs BOCIPUATUSA CTUMYJA JIaHHBIM y4yacT-
KOM CETYaTKH, TO €CTh TeM OOJIbLIE €€ UYBCTBUTEIbHOCTb.

Jljist Hayana TecTUpoBaHUsl OBTOPHO HaxkxMuTe «ENter», cerka koopauHAT
MCYE3HET, B IIEHTPE MOSBUTCS KPEeCTHUK s (hukcanuu B3rsaa. B Bepxuem e-
BOM yrily OyJeT uATH oOpaTHBIM oTcueT Touek, HauuHas ¢ 68. He 3a0biBaiite,
YTO B3IJIS BCE BpeMs HE MEPEBOJUTCS M OCTAeTCs (PMKCUPOBAHHBIM HA LEHTpE
JKpaHa.

[locne mosiBIEHUs MOCIENHEW TOYKH PE3ylbTaThl TECTHUPOBAHUA OYIyT
MIPEACTABIIECHBI B BUJIE IIBETOBOI'O PACIPEAEIEHUS TOUEK KOOPINHATHON CETKH B
COOTBETCTBHM CO IIKAJIOM LIBETOB. B 3aBUCUMOCTH OT BpEMEHH, KOTOPOE MOTpE-
OoBaJIOCH 1Sl OOHAPYKEHUSI TOYKH, OLIEHUBAETCS YYyBCTBUTEIBHOCTh KaK10TO
ydacTKa HcciieyeMoi o0JacTh ceTyaTKU. TOYKH CHHEro 1BETa COOTBETCTBYIOT
00J1aCTH ¢ MAaKCUMaJIbHON CBETOUYBCTBUTEJIBHOCTHIO, TOUKH IOJIyOOTr0, 3€JI€HO-
ro, JKEJITOro, KpacHOro M po30BOro I[BETOB — 00JacTsIM ¢ Bce Ooiiee u Oonee
HU3KOM 4YyBCTBUTEJIBHOCTBIO B LIEHTPaJbHOM vacTu ceTdatku. [Ipeobnananue
CHUHEr0 M rosy0oro LBETa TOBOPUT O BBICOKOW UYBCTBUTEIBHOCTU CETYATKH,
3€JICHOTO M JKEJITOTO — O HOPMAaJIbHOW CpeIHEN 4yBCTBUTEIBLHOCTU. Ilpu cHU-
KEHHOW YyBCTBUTEIBHOCTU CETYATKU MPE00IalaloT TOUKH KPACHOTO U PO30BO-
r'o IIBETOB.

3HAYUTENBHOE BIMSHNAE HA PE3YJbTAaThl UCCIEN0BAHUS OKA3bIBAET CTENEHD
3aTEMHEHUs U BpEMsl IIPEABAPUTEIILHON TEMHOBOU anantauuu. Ho npu Beios-
HEHUU pabOoThl B OAMHAKOBBIX JJI BCEU IPYIIbl YCIOBUSAX PE3YJIbTATHI pa3iiny-
HBIX HUCIIBITYEMBIX MOXHO CPaBHMBATh U IPU HEMPOJOKUTEIBHOM BPEMEHH
aZjanTalnnH.

Jljist BBIXOJ1a U3 IPOTrpaMMBbl HAXKMHTE «ESC».
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Marepuanasl u obopynoBanme. nepumerp dopcrepa, 00BEKTHI pPa3HBIX
LIBETOB, JINHEWKA, IBETHBIE KapaH/aIlIN.

Xoa paborbl. MccnenoBanne nMpoBOAUTCS C MOMOIIBIO nepumerpa Pop-
cTepa, MpeACTaBISIONIEro cO0OM MTATUB C MOJBUKHOW METAJUIMUECKON JTyTroiu
¢ nencHUsMHU (B rpajaycax) Ha OOKOBOW MOBEPXHOCTH. VICHBITYeMBIH JTOKCH
CECTh CIIMHOM K CBETY U YCTAaHOBHUTH MOJA00POJIOK HA MOJICTABKY IITATUBA CIIpa-
Ba (MpH HMCCIeIOBAaHUU JICBOTO TJa3a) WM ciieBa (MPU UCCICIOBAaHUU MPABOTO
ria3a). BeIcOTy mojicTaBku OTPEryIupyiTe Tak, YTOObI HIDKHUI Kpai TIIa3HUIIbI
HaxOJIWJICA Ha YPOBHE BU3MPHOMU IUTACTUHKU. Ha mpoTsSyKEHNH BCEro OIbITa B30P
o0OcneayeMoro ria3a ocraercss (PUKCHpPOBaHHBIM Ha O€JOM TOYKE MEPUMETPA,
OPYTOM Tia3 3aKpbIBACTCS WUATKOM. HaunHalTe nMccineaoBaHue ¢ TOPU30HTAIb-
HOT'O MOJIOKECHHS MepuMeTpa. MeIIeHHO IBUTaiTe 00BheKT (Oesblid KBagpaT Win
Kpyxok auamerpoMm 5-10 mm) mo BHyTpeHHEW nmoBepxHocTH ayru oT 90° k 0°;
UCIIBITYEMBII JTOJ)KEH Ha3BaTh MOMEHT MOSIBICHHS OOBEKTa B IMOJIE 3PEHUS U
yKkaszaTb ero uet. [lIoBropurte ucciaenoBaHne Mpu BEPTUKAIBHOM U IBYX KOCBIX
MOJIOXKEHUSX TIEpUMETpa il 00BEKTOB O€J0ro, 3€JI€HOr0 MM CUHEroO LIBETOB.
Pesynbratel (B rpaaycax) BHECHTE B TaOJIHILY.

[lo momyyeHHBIM pe3ynbTaTaM HauepTUTE rpaHUIlbl OJIeH 3peHus aJid Oe-
Joro U Apyrux 1BeToB. CpaBHUTE BEIIMUMHY MOJIS 3peHUS NI OeNoro LBeTa C
OTMEUEHHOI Ha CXeMe HOPMOMW M € MOJSIMH 3pEHUs AJid APYTUX LIBETOB, 00bsIC-
HUTE NPUYUHY PA3IUYUs MEKY HUMH.

Tabauya 13
HaﬂpaBﬂeHl/lﬂ oceil Beanunna nmoJjs SPEHUA ..................... rja3a B rpaaycax
HanpasjieHnHocThb U151 GeJIOro HBETA 11 3€JIEHOT0 MJIM CHHEro IBeTa

90° (kBepxy)

270° (xHu3y)
0°(kHapyxwu)

180° (knyTpH)

45° (KHapy»KU BBEpXY)
45° (KHapy>KU BHH3Y)
45° (KHyTpH BBEpPXY)
45° (kHyTpH BHU3Y)

BriBOA:

Pa6ora 15.3. ONPEJAEJEHUE UYBCTBUTEJIbHOCTHU LIEHTPAJIBHBIX OBJIACTEM
CETYATKHA

OnpeneneHne 4yBCTBUTEIbHOCTH LIEHTPAIbHBIX 00JIaCTe CETYATKU UMEET
BAKHOE 3HAYEHHE, TAK KaK OHA BO MHOT'OM ONPEAEIISIET OCTPOTY 3peHHust. HyBCT-
BUTEJIBHOCTh 3aBUCUT HE TOJIbKO OT (DYHKIIMOHAJIBHOI'O COCTOSIHUSI HEWPOHOB
ATOM YaCTH CETYATKH, HO U OT KPOBOTOKA B €€ COCyAaX, COCTOSIHUSI 3pUTEIBHOIO
HEpBa, 3pUTENIbHBIX MYyTEH, 3pUTEIBHON KOPBI U IPYTUX (PAKTOPOB.
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CTPOKH M, OTYCKasiCh BHU3, HAXOIAT CaMyIO HIDKHIOIO CTPOKY, Bce OYKBBI KOTO-
PO UCTIBITYEMBI OTYETIMBO BUIUT U TPABUIHHO HA3bIBACT. 3aTEM PACCUMTHI-
BaIOT OCTPOTY 3peHuUsl o popmyJie:

V=d/D,

rae V — octporta 3penus (Visus); d — paccrosaue 10 Tabiuibl (T. €. paccTos-
HHE, C KOTOPOTO HCIBITYEMBIH BHIUT CTPOKY); D — paccrosiHue, ¢ KOTOPOro
HOPMaJIbHBIN TJ1a3 T0JDKEH OTYCTIAMBO BUAETh OYKBBI JaHHON CTPOKH.

Omnpenenurte ocTPOTYy 3peHUS 000UX TJ1a3 U CPAaBHUTE C HOPMOIA.
OcTpoTta 3peHust  JIeBOTO TJasza:

MpaBoro riasa:
BriBOA:

Padora 15.2. ONPEAEJEHUE I'PAHMIL IOJISI 3PEHUSI (TEPUMETPHSI)

[TonieM 3peHust Ha3bIBAETCS MPOCTPAHCTBO, BUAMMOE TJIa30M YEJIOBEKA MPHU
¢dukcanuu B3opa B OJHOM Touke. BennunHa mosisi 3peHUs] HEOJUHAKOBA Yy pas-
JUYHBIX JIFOJH M 3aBUCUT OT (DYHKIIMOHAJIBHOI'O COCTOSIHUSI CETYaTKU IJa3a,
rJIyOMHBI PACIOIOKEHUSI TJ1a3HOTO A0J0Ka, pa3MepoB U (POpPMbI HAJOPOBHBIX
Ayr ¥ Hoca. Pasnmuuarot mpeToBoe (XpoMatuueckoe) u OeciBeTHOe (axpoMaru-
4eCKOe) MOJIe 3peHHs. AXPOMATUYECKOE TI0JIe 3pEHUS OOJIBIIE XPOMATHYECKOTO,
TaK Kak OHO OOYCJIOBJIEHO HaJIMYMEM MHaJOYEK, PACHOJ0KEHHBIX PEUMYIIECT-
BEHHO Ha nepudepun ceryaTkd. sl pa3inyHBIX I[BETOB MOJIE 3PEHUS TaKXKe
HEOJIMHAKOBO: OOJIbILIE BCETO OHO JUISl KENTOrO I[BETa, a CaMO€ Y3Koe JJis 3elie-
Horo. [IpuMepHbIe TpaHULIBI aXPOMATUYECKOTO MOJI 3PEHUsI COCTABIISIOT KHa-
pyxu okoisio 100°, kuyTpu u kBepxy — 60° u kHHU3y — 65°.
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6. Kakue doroperentopsl 00;1a1at0T OOJIbIIIEH CBETOUYBCTBUTEIBHOCTHIO?

7. Kakue sBJICHUS] PETUCTPUPYIOTCSI Ha MeMOpaHe (hoToperienTopa Npu ero
ocBenieHnn? KakuMu HOHHBIMU MEXaHU3MaMU OHU O0YCIIOBJICHBI?

8. Ilpu uccnenoBaHuuM MOJIEH 3peHUs MalMeHTa OOHAPYKEHO BhINAJCHUE
JIEBBIX TOJIOBUH MOJIEH 3peHHusl ¢ 00eux CTOpOH. B kakol 4acTH 3pUTENIbHBIX
yTel UMeeTCsl OBPEXKICHUE ?

JINTEPATYPA

1. Jlexyuonmnwiti matepuan kKadeapbl HOPMAIbHOU (U3HOJOTUU W CMEXKHBIX JUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJlacca K 3aHATHIO, a TaKkke 00yJaronue KOMITbIO-
TEpHBIE TPOTPaMMBEI.

2. @uzuonocus yenoseka / moa pea. B. M. CmupnoBa. M. : Menuruna, 2001. 608 c. C. 462—
477, 498-499.

3. @usuonocus yenoseka / nox pea. B. M. TTokposckoro, I'. @. Kopotsko. M. : MenunuHa,
1997. T. 2. C. 201-231.

4. @usuonocus yenopeka . yaeOnuk / mox pea. B. M. Iokposckoro, I'. @. Kopotsko. 2-¢
u31., nepepad. u gon. M. : Menummna, 2003. 656 c. C. 541-562.

INPAKTUYECKHUE PABOTHI
Padora 15.1. ONPEJAEJEHUE OCTPOTbI 3PEHUSI

[lon ocTpoTOi 3peHUss MOHUMAIOT CIOCOOHOCTh YETKO BUAETH OKPYKaro-
[I1e MPEeIMEThI, PACIOJIO0KEHHbBIE Ha PA3HOM paccTOssHUU. OLEHUBAIOT OCTPOTY
3peHusl M0 MUHUMAJIBHOMY YIJIy 3p€HHs, MOJ KOTOPBIM Ija3 CHOCOOEH pa3iu-
4yaTh JIB€ TOYKU KaK OTHAeNibHbIe. HopMmanbHbIN T1a3 cocoO€H pas3iinyath JIBE
TOYKH Pa3eNbHO MO YoM 3peHus 1'. DTo cBsi3aHO ¢ TeM, YTO JJIs pa3AesbHO-
ro BUJICHUS ABYX TOYEK HEOOXOJIUMO, YTOOBI MEXIY BO30YKIEHHBIMHU KOJIOOY-
KaMM CETYaTKHU HaxoJlMjach MUHUMYM OJiIHa HEBO30y:kJeHHasd. Beiencteue To-
ro, 4TO JUaMEeTp KOJOOUYeK paBeH 3 MKM, TO JUIsl Pa3[AeiIbHOrO BUACHMS JIBYX
TOYEK HEOOXOIUMO, YTOOBI PACCTOSHHE MEXKIY M300PAKEHUSIMH 3TUX TOUYEK Ha
CeTYaTKe COCTaBJIsI0 HEe MeHee 4 MKM. Takas BelMuMHa U300pa’keHUs MoJryda-
eTcsi UMEeHHO npu yrie 3penus 1. [loatoMy npu paccMaTpuBaHUU MOJ YIJIOM
3peHust MeHee 1' 1Be coceHuEe TOUKH NMPOCTPAHCTBA CIMBAIOTCS B OJIHY.

Martepuajbl 1 000py10BaHMe. CIELUATIbHbIE TAOIUILIBI JIJISl ONPECICHUS
ocTpoTsl 3peHus ['onoBuna nnu CuBLieBa, yKa3Kka, pyJeTka Ha S M.

Xoa padotbl. VccnenoBanue npoBOAUTCS C MOMOIIbIO TabauI ¢ OyKBaMu
yOBIBAIOIIUX Pa3MepOB. PAIOM C Kaxaoil CTpOKOW OYKB yKa3aHO PacCTOSHHUE,
C KOTOPOTO HOPMAaJIbHBIM TIJ1a3 JOJKEH BHJETh OYKBBI JTaHHOH CTPOKH TMOJ
yraom 3penus 1'. Tabnuily BemaroT Ha XOpOIIO OCBelleHHOU cTeHe. McnbiTye-
MOTO JIOJIKEH HAXOJUThCA HAa pacCTOSTHUU D M OT Tabnuuel. MccnenoBanue npo-
BOAMUTCS ISl KaXAOro rya3a oTAenbHO. OAMH I1a3 UCHBITYEMBIH 3aKpbIBACT
crenuaibHbIM HIMTKOM. VccnenoBaTenb yka3koil moka3piBaeT OyKBbl Ha TaOJIM-
1€, UCTIBITYEMbIH JTOJDKEH MX Ha3biBaTh. OmnpenereHue HAauYMHAIOT C BEpXHEH
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PA3IEJ «@U3NOJIOT U CEHCOPHBIX CUCTEM»

3anarue 15. OOmue cBoiicTBa AaHAJIN3aTOPOB.
3purenbHasi cucrema

OcHOBHBIEC BOIIPOCHI:

1. [lonsiTue 006 opraHax 4YyBCTB, aHAJIM3aTOPaX, CEHCOPHBIX CHCTEMax.
VYuenue U. I1. TlaBnoBa 06 ananuzaropax. OO1IUe MPUHIIUIIBI CTPOSHUS aHAJIH-
3aTOPOB, UX KIaccuuKaiusi.

2. OOmue cBOiCTBAa M (PYHKIMU aHAIM3aTOPOB. 3HAUYECHHUE AHAJIU3aTOPOB
B Pa3BUTHM MO3Tra U MPoLeccax MO3HAHUS.

3. Tumbl ceHCOpHBIX perenTopoB. MexaHu3Mbl IPeoOpPa30BaHUS CUTHAIOB
B CEHCOPHBIX pELENTOpaX.

4. MexaHu3MBbl nepefadyd U KOAUPOBaHUS MHPopMalnuu B adPepeHTHBIX
nyTsx. [lonsaTue o ctpoeHny U QyHKIMSIX CHEHU(PUIECKUX U HECTIeUU(PUUIECKUX
nyTeu nepegaur HHPOpPMaLUU.

5. Ilporecchl BhICIIEr0 KOPKOBOro aHanu3a adpepeHTHbIX CUrHanoB. CeH-
COpHBIE MOJIS U SApa, aCCOLMAaTUBHBIE MMOJIs1. B3aumoelicTBre aHamu3aTopoB.

6. AjanTtanus aHaJIU3aTOPOB, €€ nepudepruyeckrue M LEHTpaIbHbIE Mexa-
HU3MBI.

7. 3purenbHas cucrtema. Crpoenue, QyHkuuH. OCOOEHHOCTH CTPOEHUS
Y CBOMCTB TJaza. Pedpaxius u akkomoanus.

8. Ctpoenne u QyHKUMU ceTyaTKH riaza. DOTOXMMUYECKHE MPOLECCHI
B pELENTOpax CeTYaTKU Mpu AelcTBUM cBeTa. ODYHKIUNA MUTMEHTHBIX, TOPU30H-
TaJdbHBIX, OUMOISPHBIX M TAHIJIMO3HBIX KJIETOK CETYaTKU. MeXaHW3MBbl ajarnTa-
1Y 3PEHUS.

9. JIBurKeHus I11a3 U UX POJIb B OCYILECTBICHUU 3PEHHUS.

10. ITpoBOAHUKOBBIH M KOPKOBBIM OTAENbI 3PUTEILHOIO aHaJIN3aTopa.
dopMuUpOBaHUE 3PUTENBHBIX 00PA30B.

11. Teopuu useroomyienus. OCHOBHbIE (POPMBI HapyIIEHUS LIBETOBOTO
BOCIIPUSITHS.

Bonpocwt 0na camokonmpons:

1. Yem oTnnyaroTcs NEPBUYHO-UYBCTBYIOIIME PELENTOPHI OT BTOPUYHO-
YYBCTBYIOIIUX ?

2. B yem mposBisgeTcs agantanus peuentopoB? Kakue peuentopsl OTHO-
CATCS K OBICTPO aAanTUPYIOIIMMCS U KaKHe — K MEJJIEHHO a/IallTUPYIOIUMCS ?

3. Kakne MexaHu3Mbl 00€CIEUMBAIOT YETKOE BUJEHUE MPEIMETOB, HaXO-
JSUIMXCA Ha Pa3HOM PACCTOSIHUU ?

4. Yto moHUMAIOT MoJ ocTpoTol 3peHus? Kakas dopmyna UCHONb3yeTCs
JUISI ONIPEACIIEHUS OCTPOTHI 3PEHUS ?

5. B uem npuuunbl Onuzopykoctu? Kakue JIMH3bI HYXHBI JIJIs1 €€ KOppeK-
n?
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2. @Quzuonocus yenoseka / mox pexa. B. M. CmupnoBa. M. : Menununa, 2001. 608 c.
C. 187-205.

3. @usuonocus denoseka : yaeonuk. B 2 1. / B. M. I[Tokposckwii [u ap.] ; mox pen. B. M. Ilo-
KkpoBckoro, ['. @. KopoTtsko. M. : Menununa, 1997. T. 1. 448 c. C. 242-275.

4. @usuonocus yenopeka : yaeOnuk / mox pea. B. M. ITokposckoro, I'. @. Kopotsko. 2-¢
U3 1., mepepad. u gom. M. : Meaunmna, 2003. 656 c. C. 199-214, 226-228.

INPAKTUYECKUE PABOTbI

Pa6ora 14.1. AHAJIN3 BIIUSIHUSI KATEXOJIAMUHOB KAK TOPMOHOB
(M0O3roBOr0 BelecTBa HAANMOYEYHNKOB) U KAK
HEMPOMEJUATOPOB (cumnarudeckoro oraeaa AHC)
HA MOKA3ATEJIA PABOTbI CEPJIEYHO-COCYJIUCTOM
CHUCTEMBI (1eMOHCTpaNMOHHAsI KOMIIbIOTEPHAs padoTa)

Xon pa6orbl. Hcnonbsyercss nporpamma «Physiol 2», mosponstomas
BBITIOJIHATH BUPTYAJIbHBIE SKCIIEPUMEHTHI HAa KPbICAX.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. 3anonuute tabmuny. O6o3navennsa: HR — Heart Rate, BPssx — Sys-
tolic Blood Pressure, BPj.x — Diastolic Blood Pressure, BPypean — Mean
Hemodynamic Blood Pressure.

2. Caenaiite BBIBOJ O TOM, Y€M OTJIMYAETCS JEUCTBUE KATEXOJIAMUHOB KaK
MEIMATOPOB CHUMIIATUYECKUX HEPBOB M Kak TOPMOHOB MO3rOBOrO BEIIECTBA
HA/IMOYECYHHUKOB. Y KaXXKUTE, YEPE3 KAKUE THUIIbI aAPEHOPEUEHTOPOB MPEUMYIIIE-
CTBEHHO peanu3yeTcd ACUCTBUE HOpAJpEeHaIMHA U aJpEHAIMHA HAa CEPACYHO-
COCYUCTYIO CUCTEMY.

IMPOTOKOJI

Bo3aeiicTBust HA cepane YCcC AJl, All, Allern

Hcxoanble moKa3aTen

Crumyasius Symp. Nervesto heart Tq

Crumyssimus Symp. Nerves to adrenalsTs g

Phentolamine (*#peoomoxatop) 1100 mg/kg +
crumyasus Symp. Nervesto heart Tq

Propranolo| Faperedmosaror) 100 mg/kg +
crumyasus Symp. Nervesto heart Tq

Propranolol $-2#peretiosator) 100 mg/kg +
crumyJsiust Symp. Nervesto adrenalsTs g

Beenenne noradrenaline, 5 ng/kg

Beenenue adrenaline, 5 ng/kg

BBIBOJI;:

TEMBI 3AHATHM IO PA3JEJTY 3AYTEHBI

MOAIIMCH NpenmoaaBaTe/ist
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3ansaTtue 14. ®uU3H010THs IHAOKPUHHOI CHCTEMBI 2

OcHOBHBIEC BOIIPOCHI:

1. [lluroBuaHAs Xene3a: BUIbI SHIOKPUHHBIX KIETOK U HMX TOPMOHBI.
Tupeonanbple HOICOAEPKALLIUE TOPMOHBI, MEXAHU3MbI UX JIEMCTBUS U BbI3bIBAC-
Mble UMH 3QeKTbl. Perynsuus cekpeuun ropMOHOB. XapaKTepHbIE MpOsiBIie-
HUS N30BITOYHOTO WIIM HEJOCTATOYHOT'O BbIICJIEHHUS TOPMOHOB.

2. Hannoueunuku. ['OpMOHBI KOPKOBOTO BEIIECTBA HAJAMOYEUYHUKOB.
O dexThl 1 MEXaHU3MBbI JEHCTBUS TOPMOHOB. Perynsius cekpenun ropMOHOB.
[IposiBieHHsI HEAOCTATOYHOW WIIM U30BITOYHOM CEKpeluu ropMoHOB. Ponb ritro-
KOKOPTUKOHUJOB B Pa3BUTUU CTpecca.

3. 'opMOHBI MO3TOBOT'O BEIIECTBA HAJMOYECYHUKOB. D(HPEKThHl U MEXaHU3-
MBI JE€HCTBHSI TOPMOHOB. Peryisinus cekpeuny ropMOHOB.

4. Ponb KaJdbLUTOHHMHA, NapaTrOpMOHA W KaJbLUUTPHOJIA B PETYJIALHMS
romeocTa3a Kayiblus u ¢pochopa B opranusme. [loTpeOHOCTH UenoBeKka B Kallb-
1uH, (aKTOphl, BIUSIONINE HA HEe.

5. ['opMOHBI OJKETYTOUHOMN KeJe3bl U UX POJIb B PETYJISLIUU YIIIEBOIHO-
ro, >KUpoBOro u OeNKoBOro oOMeHa. Peryimsiius cekpeunu ropMoHoB. Mexa-
HU3MBI 1€MCTBUSA TOPMOHOB. [IoHATHE O COCTOSIHUSAX TUNIEP- U TUIIOTJIMKEMUH.

6. IlonsiTie o runorasamMo-runopu3apHO-HAANOYEYHUKOBOM U CUMIIATO-
aJ[peHaI0BOM CUCTEMAX.

7. YyacTtue ejne3 BHyTPEHHEN CEeKpElUU B MPUCTIOCOOUTETBHON AesTENb-
HOCTH opranusma. OOImmMii afanTallMOHHBII CUHAPOM, CTPECC: HEPBHBIE U TOP-
MOHAJIbHBIE MEXAHU3MBbI UX Pa3BUTHS.

8. BunoukoBast xkene3a u ee ropmosbsl. llonstne 06 APUD-cucreme
KHUILIEYHUKA. DHJIOKpUHHAs (PYHKIMS cepila, NeYeHH, MoYeK.

9. TlonsiTue 06 OOIMIMX MPUHITUIIAX UCTIOIB30BAHUS TOPMOHOB JIJIsI KOPPEK-
uuu GYHKUUNA OpraHu3ma.

Bonpocul ona camoxonmponsa:

1. B uem nposiBisieTcst U30BITOK U HEIOCTATOK TUPEOUTHBIX TOPMOHOB?

2. Kakue ropMOHBI KOpbI HAAMIOYEUHUKOB SIBJISIOTCS )KU3HEHHO BaKHBIMU?

3. KakuMm nyTem miroKOKOPTUKOU B! MOBBIIAIOT YPOBEHB ITFOKO3bI KPOBU ?

4. Kakoe JeiCTBUE OKa3bIBA€T MHCYJIHMH Ha: YPOBEHb IIIIOKO3bl B KPOBH,
NoTpeOJIeHUE TIIIOKO3bl TKaHSMU, TJIMKOT€HOJU3, TIIOKOHEOreHe3, CUHTE3 IJIu-
KoreHa, 0OMeH OEeNKOB U KHpPOB, ypoBeHb HoHOB K B kpoBH?

5. OT Kakux NpOLECCOB 3aBUCUT KOHIIEHTPALIHSI KaJIbIUs B KPOBU ?

6. Kakue ropMOHBI SIBISIFOTCSI BaKHEUIIMMU Il pa3BUTHS cTpecca?

JIUTEPATYPA
1. Jlexyuonmnwiti matepuasl xadeapbl HOPMAIBLHOW (DM3HOJIOTUU W CMEXKHBIX JTUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a TaKke 00yJaronue KOMITbIO-
TEPHBIC TPOTPAMMBI.
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N3MepeHHbI pOCT B3pOCIIOro YeloBeKa JOJKEH COBMANaTh C MPOTHO3MU-
PYEMBIM POCTOM MJIM OTKJIOHSTBCS OT Pacue€THOM BEIMYMHBI pocTa HE Ooisee
yem Ha 2 crtaHmapTtHbix oTkioHeHus (CO), a mMenno: 10 cMm Kk pacyeTHOMH
BelnunHe pocta. OTKIOHEHUSI U3MEPEHHOTo pocta 6osiee ueM Ha 2 CO ot pac-
YETHOW BEJIMUMHBI POCTA YKa3bIBAET HA MATOJIOTMYECKH HU3KHUM WU BBICOKUM
pocT uenoBeka. B Takom ciyuae AJisl BBISICHEHUSI MPUYMHBI HAPYIIEHUS] POCTa
HEO0OXOUMO TMPOBOJUTH JI€TANIbHBIC HCCJIEAOBAHUS COMATOTPONMHON (DYHKIIUU
runodusa, a TaKkKe U3Y4YCHUE COCTOSHUS APYrux xkemne3 (Mpexe BCEero, moio-
BBIX U IIUTOBUIHOMN).

MartepuaJjibl 1 000pyaA0BaHHE. POCTOMED.

Jliist mpoBeeHUst pabOThl HEOOXOAUMO 3HAHUE pocma pooumereli.

Xoa pabdotsl. M3mepenue pocta NpoBOAST B MOJIOKEHUHU CTOS C TOMOILBIO
pocromepa. McnbITyeMblid TOJDKEH CTOSTh O0e3 00yBH (B TOHKHMX HOCKaXx) B Ipa-
BWJILHOW MO3UIMU: PYKH MO IIBaM; MATKA BMECTE; MSITKU, STOIUIBI U JOMATKH
NPHKATBl K TJOCKE pocToMepa. ['oyioBa pacnosnaraercs B MO3UIUU <«IUIOCKOCTH
O®pankdypra», T. €. HIXKHUIA Kpal ri1a3a U Hapy>KHbII CI1yXOBOM MPOXOJ JA0JIK-
Hbl HAXOJWUTHCS HA OJHOW TOPU3OHTAIBHOM JUHHUU. M3MepeHHus IpPOBOAAT
Ha BbIJIOXE. [lmaHky pocTomMepa OmMyCKarT A0 YPOBHS T'OJOBBI HCHBITYEMOTO.
N3mepenust npoBoasT ¢ TOUYHOCTHIO 10 0,5 cM.

Ykazanus K opopMIIeHHIO IPOTOKOJIA:

1. [IpoBeauTte u3mMepeHne pocTa y UCHIBITYEMOrO C IOMOIIBIO POCTOMEPA.

2. TlpoBeauTte pacuet NPOrHO3UPYEMOTO POCTA UCIIBITYEMOTO.

3. OueHnTte MOJYYEHHBINH pe3yJbTaT U3BMEPEHUS, CPABHUB €T0 C MPOTHO3HU-
PYEMBIM POCTOM YEJIOBEKA.

4. OTBeThTE HA BOIPOC O TOM, KaK MOBIHUAECT U30BITOK U HEIOCTATOK TOp-
MOHA POCTa WM MOJOBBIX TOPMOHOB B JIETCKOM M IOHOILIECKOM BO3pacTe Ha KO-
HEUYHBIHA POCT YEJIOBEKA.

INPOTOKOJI
1. PocT McnibITyeMOro paBeH cM. oo ucnbITyeMoro
2. PocT poauTesieii HCNbITYeMOro: MaTepu CM; 0TLA CM.
Pacuer nporrno3upyemoro pocra ucnsiryemoro (ITPH)
ITPU = (pocT oTua + poct Mmartepu +13 cm): 2= CM.
3. BeiBoa. PocT ucneityemoro (B HOpMe, maTOJI0-

rneCKu BLICOKHﬁ, naToJOIrH4eCKu HH3KHﬁ).

4. N36bITOK B I€TCKOM M IOHOIIECKOM BO3PacTe TOPMOHA POCTA WJIU HEIOCTATOK IO-

JIOBBIX TOPMOHOB MOI'YT NPUBECTU K NMATOJOI'NMIECCKHA PoOCTY.
HenocTaTok B A€TCKOM M IOHOILECKOM BO3pacTe ropmMmoHa pocra ujin U30BLITOK IO-
JIOBBIX TOPMOHOB MOTYT IIPUBECTHU K NATOJOI'HYECCKHU POCTY.

63



INPAKTUYECKUE PABOTbI

Pa6ora 13.1. OLIEHKA POCTA YEJIOBEKA

Pocm udenoBexka — oOJiIHa U3 OCHOBHBIX XAapPAKTEPUCTUK €ro (HU3UYECKOTO
pa3BuTUA. JIMHEHHBIA POCT — IIPOLIECC HEPABHOMEPHBIN. MakcumanbHas CKO-
pPOCTb pOCTa OTMEYAETCS] Y HOBOPOXKACHHBIX U JleTed 1-To rona >kM3HH, 3aTeM
CKOPOCTb POCTa 3HAYMUTENIBHO MOHMKAETCA. HEKOTOpOE MOBBIIEHHE CKOPOCTH
pocTta orMeuaercst y aeBodek ¢ 9 no 14 ner u y manpunkoB ¢ 11 go 16 ner,
3aTeM CKOpOCTh pocTa cHoBa cHmkaercd. K 16 rogam y nesymek u k 18 rogam
y IOHOWIEH pOCT Teja B JUIMHY NMPAKTUYECKHU 3aBEPIIAETCS U B HOPME HE MPEBbI-
mraet 1 cm/roa. IonHoe okoctenenue HactymaeT k 20-23 rogam B KEHCKOM
opranusMe u k 21-25 rogam B Mmy»ckoM. PocT B3pocioro yenoseka B npeaenax
130-200 cm y myxuuH u 120-190 cMm y >KeHILMH paccMaTpuBaeTCs Kak HOp-
MasbHbI. Myxunnbl poctoM MeHee 130 cm u xeHmuubl MmeHee 120 cm Ha3bI-
BalOTCs Kapiaukamu. Jlrogu-ruranTel uMeroT pocT Oosiee 190 cM JKEHIIMHBI
u 6onee 200 cM My YHHBI.

Poct — uHTerpanbHbIi OKa3aTeslb BIUSHHUS M€HETUYECKUX, TOPMOHAJb-
HBIX, TKAHEBBIX M BHEIIHUX (PAKTOPOB HAa KOCTb M JPYrMe€ TKaHU OpraHu3ma.
I'eneTnyeckas mporpaMma pocTa peaau3yercsl 4Yepe3 ryMOpPAIbHYO dHJIOKPHH-
HYIO CHCTEMY, BKITIOYAIOIIYIO BCE H3BECTHBIC TOPMOHBI (TUPEOUIHBIC, UHCYIIHH,
KaJIbIIUAPETYIUPYIOIIUE, HAMIOYSCUHUKOBBIC, IMOJIOBBIE), HO 0CO00E 3HAYCHHE
MMEET TUIoTalaMo-TUnodu3apHas peryasiuus pocTta, HEHTPAIbHBIM 3B€HOM KO-
Topoit sBisietcss comatotponuH. Comartorponun (CTIT — comarorpomHbIi
ropMoH, wiu ['P — ropMoH pocra) — OCHOBHOW FOPMOH, CTUMYJIUPYIOIIHNA JTH-
HelHbIi pocT. CTI' cmocoOcTBYeT pocTy KocTel B JUIMHY, pocTy U AuddepeH-
LIMPOBAHUIO BHYTPEHHUX OPraHOB, PA3BUTHIO MBIIIEYHOM TKaHU. OCHOBHBIE
s¢dextel CTI" Ha ypoBHE KOCTHOM TKaHHM COCTOST B CTUMYJISLIMM POCTa Xpslia,
cuHTe3a OejKa, MHAYLMPOBaHUM MUTO3a KieToK. DPdekTsl CTI onocpenytorcs
UHCYIMHONOM00HbIMU (akTopamu pocta (MUDP-I, UDP-I1), wiu comaTtomenu-
HaMU, KOTOpbI€ MOJ BIUSHUEM TOPMOHA CHUHTE3UPYIOTCS, TJIaBHBIM 00pa3oM,
B IIEYCHU U MOYKaX. JIMHEMHBIA POCT YEIOBEKA 3aBEPIIACTCS C 3aKPBITUEM 30H
pocTa noj BIUSIHUEM TOJOBBIX TOPMOHOB.

HaubGonee mpocThIM M JTOCTYNHBIM METOJIOM HCCJEJI0BAHHUS COMATOTPOII-
HOM (DyHKLMHM SBISETCA aHTPOIIOMETPUUECKHUH, T. €. OLIEHKA POCTa YeJIOBEKa IO
CPaBHEHHUIO C €ro MPOTHO3UPYEMBIM POCTOM, PACCUMTAHHBIM HA OCHOBAHUM
CpPEAHEro pocra ero poaurened. {ns ompenesneHus paHUL] KOHEYHOI'O pOCTa
UCIIOJIb3YEeTCs clieaytomas popmyna:

IMporuo3upyemblii KOHEYHBI POCT MY KYHHBI = (pocT oTHA + pocT MaTepu + 13 cm) : 2

IMporuo3upyemblii KOHEYHBIIi POCT KeHIIMHBI = (POCT oTHA + pocT MaTepu - 13 ¢Mm) : 2
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3. OcHOBHbIE TyTH BHYTPUKJIETOYHOU Mepeayl CUTHAJIOB, UCIIOIb3YEMbIX
pa3IUYHBIMU TPYIIIAMU TOPMOHOB, M (usnonorudeckue 3¢PHeKTsl FOPMOH-
PELENTOPHOTO B3aUMOJIEUCTBHS HA YPOBHE KIIETKHU.

4. Crpoenue u QpyHkuuu runogusa. Csi3u runopusa ¢ runoTalaMmycoM.
['opmonbl runodusza W rumnoTtajamyca, MX poib. B3aumonaeicTBUE HEPBHBIX
U TyMOpAJIbHBIX MEXAHM3MOB pEryJsaluM (QYHKIHMI Ha TUIOTAIAMHUYECKOM
YPOBHE.

5. Perynsimust cekpeunu ropMoHoB runodusza u runoranamyca. Haubonee
qacTble MPOSIBICHUSI HAPYIICHUH >HIOKPUHHOM (PYHKIMU runodusa v rumora-
Jamyca: HecaxapHblid [1uabeT, akpoMeraaus u Jp.

6. ®yHkuuu 3nudu3a U €ro rOpMOHBHI.

7. DHHOKpUHHAs (YHKUMSA MOJOBBIX ene3. MexaHu3Mbl JeHCTBUS Top-
MOHOB M BBI3bIBa€Mble UMH 3(PHEKTHI: XapaKTEPHbIE MPOSIBICHUS N30BITOYHOCTH
U HEJIOCTaTOYHOCTH TOPMOHOB. Bo3pacTHble 0COOEHHOCTH 3HJIOKPUHHON (DYyHK-
MU TIOJIOBBIX Xkeje3. DHAOKpUHHAS (YHKUIHS IUIALEHTHI.

Bonpocul ona camoxonmponsa:

1. B gem 3akmrouaercs mertabonnueckuit ekt ropmoHoB? AHaboauye-
CKH€ U KaTabOJIMYECKHE TOPMOHBI.

2. B uem 3akitoyaeTcsi NepMUCCUBHBIN 3P (HEKT rOpPMOHOB?

3. YUto Takoe nepBUYHBIE U BTOPUYHBIE TOCPETHUKH I€UCTBHSI TOPMOHOB?

4. Kakumu crioco0amMu MOXXHO OLIEHHTh COCTOsIHUE (DYHKIUNA SHIOKPUH-
HO Jxemne3b1?

5. KakoBbl MexaHu3Mbl 0OpaTHOM CBSI3U JJIsl PETYJIALMM CEKPELUH TOPMO-
HOB TUnopu3a 1 rurnoTanamyca’?

6. B uem 3akmouaercs aericteue AKTI? Uem Topmosutcs ero cexpenus?

7. Yem nposiBisierca u30bITok U Hegoctatok AKTI B oprannszme?

8. Kak perynupyercs cexpeuus TTI, B uem 3axitodaercs €ro THpEOUIHOE
JEUCTBUE U KaK MPOsIBIsETCS U30BITOK U HEAOCTAaTOK B opranuzme TTI'?

9. UYro siBiIIeTCS CTUMYJIaMU JIJIsl cekpernu Basomnpeccuna (AJIN)?

10. Kakue o61ire CMMITOMBI UMEIOTCS TIPU CaXapHOM U HECaXapHOM Jua-
0ete? KakoBbl NPUYMHBI 3TUX ABYX Pa3HbIX 00sie3HEN?

JIMTEPATYPA

1. Jlexyuonmnwiti mMatepuan kxadeapbl HOPMAIbLHOW (U3HOJIOTUU W CMEXKHBIX JTUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a Takke 00yJaronue KOMITbIO-
TEPHbIEC IPOIPAMMBI.

2. @uzuonocus denoseka / nox pen. B. M. Cmuprosa. M. : Menuruna, 2001. 608 ¢. C. 33—
37, 61-63, 180-187, 199-205.

3. @usuonocus wenoseka / mox pea. B. M. TTokposckoro, I'. @. Kopotsko. M. : MenunuHa,
1997. T. 1. C. 242-274.

4. @usuonocus yenopeka : yaeOnuk / mox pea. B. M. ITokposckoro, I'. @. Kopoteko. 2-¢
u31., mepepad. u gom. M. : Meaunmna, 2003. 656 c. C. 199-214, 226-228.

61



Pabora 12.5. AHAJIN3 HEMPOMEJIMUATOPHBIX MEXAHU3MOB BJIUSIHU S
CUMIIATUYECKOI'O U IAPACUMITATUYECKOI'O OTAEJIOB AHC
HA PABOTY CEPJIIIA (IeMOHCTPAIMOHHASI KOMIILIOTEPHAasI
pa6oTta)

Xoa padorel. Vcnons3yetcs nporpamma «Physiol 2», no3BoJistomnias Bbi-
MOJIHATh BUPTYaJIbHbIE DKCIIEPUMEHTHI Ha KpbICaX.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. 3anonnure tabmuny. O6o3Havyenus: HR — Heart Rate, BPyy — Sys-
tolic Blood Pressure, BPj.x — Diastolic Blood Pressure, BPpesn — Mean
Hemodynamic Blood Pressure.

2. CnenaiiTe 3aKjIOYEHHUE O XapakTepe BIUSHHUS HAa CUIY U YacTOTY
COKpalleHHUs CcepJilla CO CTOPOHBI CUMIIATHYECKOTO M MapacUMIIaTHYECKOTO
ornenoB AHC, a takke 0 HEHPOMEAMATOPHBIX MEXAHU3MAX PEANTU3ALMHU ITUX
BJIMSTHUAM.

IMPOTOKOJI

Bo3aeiicTBusi Ha cepaue YCcC Al AJll, Allern
Wcxonneie mokazarenu

Crumynsiius Symp. Nervesto heart T
Beenenne noradrenaline, 5 ng/kg
Phentolaming®®Penedaoxaror) 100 mg/kg +
Crumynsiius Symp. Nervesto heart T
Propranolo| (F-aperodrosarop) 100 ma/kg +
Crumyssinust Symp. Nervesto heart T,
Crumynsims Vagus Nerve to heart
Beenenue acetylcholine, Sng/kg

Atropi ne (M-xonm—loﬁnoxaTop)’ 10.0 mg/kg +
Crumynsiims Vagus Nerve to heart

13380:10) &

3ansaTue 13. ®uU3H0I0THA IHAOKPUHHOI cucTeMbl 1

OcHOBHBIEC BOIIPOCHI:

1. 3HaueHne PHAOKPUHHOW CUCTEMBI il opranu3ma. CTpyKTypbl 3HJIOK-
PHHHOI cucTeMbl (KeJe3bl BHYTPEHHEH cekperun, TudGy3HbIe JIEMEHTHI) U €€
¢byHKUMU. Y4YacThe SHIAOKPUHHOW CHUCTEMBI B PEryJisilMd T'OMEOCTasa, pocTa
Y Pa3BUTHS, PEIIPOAYKIINY, UCIIOJIb30BAHUS YHEPTUU.

2. OOmas xapaKTepucTUKa U MEXaHU3Mbl JEHCTBUS TOpMOHOB. [loHsATHe
O KJIETOYHBIX pelenTopax rOPMOHOB, NEPBUYHBIX U BTOPUYHBIX IOCPEIHUKAX
repe1ayv TOpPMOHAIBHOTO CUTHANIA B KIIETKY.
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IMPOTOKOJI

YacToTa myJabca B MOJI0KEHHH JIEKa yaA/MuH.
YacroTa myJabca B MOJI0OKEHHH CTOSI ya/MuH.
Pasnocth myasca [UIl crosi - YUII néxa) ya/MuH.
13380:10) &

PatGora 12.4. IBIXATEJIbHO-CEPJEYHBII PE®JIEKC I'EPUHT A

HccnenoBanue pedriexkca no3BossieT onpeaeanTh (PyHKIMOHAIBHOE COCTOS-
HUe (TOHYC) MapacuMIaTHYECKOTO IIEHTPa, peryaupytoliero padory cepana. [1pu
3aJIepIKKE JIBIXaHUs TOCIe TIIyOOKOro BJOXa IMOBBIMIAETCS TOHYC siaep N. vagi
U 4YacTOTa CEPJCUHBIX COKpAIICHUI yMEHbIIaeTcs B HOpMe Ha 4—6 ya/muH.
3ameienue mynbca Ha 8—10 yn/MuH 1 6osiee yKa3bIBaeT Ha MOBBIIICHHE TOHYCA
napacummarudeckoro otaeina AHC, menee 4 yni/MuH — Ha TIOHMKEHUE.

MartepuaJjibl 1 000pyA0BaHUE. CEKYHIOMED.

Xox padoTbl. Y HCHOBITYEMOr0, HaXOJALIETOCs B MOJIOKEHUU CHUJIS, TOJ-
CUMTBIBAIOT MYJIbC, 3aTEM MPOCST €ro caejaTh MTYOOKU BIOX U 3a/epXKaTh Jbl-
xaHue. B 3To Bpems enie pa3 noiCUUTHIBAIOT MYJIbC.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. 3anumute yacrory mynbca (UII) no Havana 3ajepKKH JBIXaHUS U BO
BpeMsi 3a/I€pKKHU JpIXaHus Ha Baoxe. [logcunraiite pa3HOCTh MyJibCa.

2. Cnenaiite 3akiro4eHUe O TOHyce mapacummnaruueckoro otnena BHC,
perynupymoero pabory cep/ua, y UCIbITyEMOrO.

MPOTOKOJI
YacroTa myJabca 10 3aaep:kku abixanus (3/1) ya/MuH.
Yacrora myabca (UII) Bo Bpems 3/] Ha Baoxe yI/MHH.
Pasnocts myansca (UIT na Bnoxe - YII no 3/1) ya/MuH.

13380:10) &
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4acTOTa CEPCUYHBIX COKpAIIEHUI YMEHBIIAETCsI, YTO MPOSBISETCS B HOPME 3a-
MeJIJICHHEM Tyiibca Ha 46 yn/muH. 3aMe uieHue mynbsca Oosnee ueM Ha 6 ya/mMun
YKa3bIBAE€T Ha MOBBILIEHUE TOHYyca napacumnaruyeckoro oraena AHC, perynu-
pyromiero pabory cepaua. OTCyTCTBUE peakUUy WIM HapaJloKCaabHBIN ee Xa-
pakTep — yvalleHHUe MyJibca — YKa3bIBaeT Ha MpeodiiajaHue TOHyca CUMIIATHU-
yeckoro otaena AHC, perynupyromiero paboTy cepaua.

MartepuaJjibl 1 000pyA0BaHUE:. KYIIETKA, CEKYHIOMED.

Xoa padoThl. Y HCNBITYEMOIO B MOJIOKEHHUH CTOSI ONPEAENSAIOT MYyJIbC. 3a-
teM depe3 10-25 ¢ mocne nepexoia UCIBITYEMOI'O B MOJIOXKEHHUE Jiexka ellle pa3
MOJICUUTHIBAIOT ITYJIbC.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. 3anummMre yacTOTy MyJibca B MOJOKEHUM CTOS, 3aTE€M JieXKa, MOACUU-
TalTe pa3HOCTb IIyJbCa.

2. Cpaenaiite 3aKIlOYeHHUE O TOHYCE CUMIATUYECKOIO M MapacuMIaTuye-
ckoro otaenoB AHC, perynupyroomux paboTy cep/ia y UCIBITYeMOTO.

MMPOTOKOJI
YacToTa myJabca B MOJI0KEHHH CTOSI ya/MuH.
YacToTa myJabca B MOJI0KEHUH JTExKa yaA/MuH.
Pasnocts myasca [UII aé:xa- UII cros] ya/MuH.

13380:10) &

Patdora 12.3. OPTOCTATUYECKHUM PE®JEKC

UccnenoBanue pediiekca Mo3BOJSET ONpenenuTh (YHKIMOHATBLHOE CO-
CTOSIHME CUMIIATUYECKUX U MapaCUMIIATUYECKUX LIEHTPOB, PETYIUPYIOLIUX pa-
6oty cepaua. [Ipu nepexone yenoBeka U3 MOJOKEHUS JIEKa B MOJOKEHUE CTOA
YacTOTa CEPICYHBIX COKPAICHWH YBEJIMYUBACTCSI B HOpMe Ha 624 yn/muH.
VYuarieHnue myibca 0osee yeM Ha 24 yi/MUH CBUICTEIBCTBYET O MpeoOIajaHiu
ToHyca cummaTtuueckoro oraena AHC, menee yem Ha 6 yin/MuH — napacumma-
trueckoro otaena AHC.

MartepuaJjibl 1 000pyA0BaHUE:. KYIIETKA, CEKYHIOMED.

Xoa padoThl. Y HCIBITYEMOT0 B TOJOXKCHHH JIS)Ka OMPEACISIOT MyIbC (110
Hayvaja Mojicuera Mmyjbca YeJIOBEK CIIOKOMHO JIGKUT 4—6 MuH). 3aTeM ero mpo-
CAT BCTaTh U uepe3 15- 25 cek. cuuTaroT myJsibC MOBTOPHO.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. 3anumute vactory mynbca (UII) B mosmokeHuu Jiexka U CTOSI, TOACUH-
TalTe pa3HOCTb IIyJbCa.

2. Cpenaiite 3aKlOYeHHUE O TOHYCE CUMIATUYECKOTrO M MapacuMIaTuye-
ckoro otaenoB AHC, perynupyroomux paboTy cep/ia y UCIBITYeMOTO.
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IMPOTOKOJI

Cxema coMaTH4YecKoOro peduiekca

CxeMa aBTOHOMHOTO (CMMIIATHYECKOT0)
pedaexca

3BeHbs1 pedIeKTOPHOI IyrH coMaTHye-
cKkoro peduiekca:

3BeHbst pedIeKTOPHOI IyrH BereraTHBHO-
ro (cumMnaTuveckoro) peduekca:

1. PeuenTopHoe 3B€HO NMPEACTABJIEHO CJIe-
AYIOUIUMHU pPelenTopaMu CKeJeTHBIX
MBI

1.1.

1.2

1. PeuenTopHoe 3BeHO NMPeACTABJIEHO,
IJIABHBIM 00pa3oMm, peuern-
TOpaMH.

2. ApdepenTHOE 3B€HO NMPEACTABIEHO

KOTOPbIC HAXOIATCSH B

2. ApdepenTHOE 3B€HO NMPEACTABIECHO

KOTOPbIC HAXOIATCSH B

3. BctaBouHOE 3BEHO.

3. BctaBouHOE 3BEHO.

4. dpdepeHTHOE 3BEHO NPEACTABICHO
WJIH MOTOHEHPOHAMHU,
KOTOpbIe HAXOAATCS B

. |B HB

4. d¢pdepeHTHOE 3BEHO NPEACTABICHO
2 HelipoHaAMM, KOTOPbIEe HAXOAATCHA
COOTBETCTBEHHO.

5. Padoune oprannl. Umu siBsiioTcA
u

5. Padoune oprannl. Umu siBsiroTCA
MbIIIEYHbIE KIETKH; KapAno-

MbIIICYHbIC BOJTOKHA CKCJICTHBIX MBIIIII.

MHOUUTHI, KECJIE3UCThIC KJICTKH U IP.

6. CkopocTh nepeaaun curuajia (nmoreH-
uuana peiicreus /I1]1/) cocraBaser

or ___ _™m/cao____ m/c BIpPepeHTHBIX
BOJIOKHAX, TAK KAK OHH UMEIOT
000JI0YKY ¥ OTHOCSATCSI K THITY

- | OTHOCHATCH K THITY

6. Cxopoctb nepenaun curnaia (IT1) co-

craBiasier oT ____ M/cao ___ m/c B 3dde-
PEHTHBIX MOCTTAHIIHOHAPHBIX BOJIOKHAX,
100 OHU HE UMEIOT 000J104KH

7. HeiipomeauaTopoM B HEPBHO-MbILIEY-
HOM CHHAaIICe ABJIsAETCS , KOTO-
Phlii 1eiicTByeT HA THII

7. 'NaBHBIM HelpPOMeIUATOPOM B HeHpo-
3¢ dexTopHOoM 00pa3oBaHNU SABJISAETCHA
, KOTOPBIil KeiicTByeT Ha

PEelEeNnTOPOB.

u THUIIBI -PELHEIITOPOB.

Padora 12.2. KIMHOCTATUYECKHUM PEDJIEKC

Hccnenosanue pedrexca MO3BOISIET ONpEeAeauTbh (YHKIHOHAIBHOE CO-
CTOSTHUE MapacUMIIATUUYECKUX U CUMIIATUUYECKUX LIEHTPOB, PETYIUPYIONIUX pa-
ooty cepaua. [Ipu nepexone yenoBeka U3 MOJOKEHUS CTOSI B MOJOKEHUE JIeKa
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4. B dem 3akitoyaroTcs Metadonnyeckue 3 PeKTbl CUMIAaTUYECKOW HEPB-
HOM CHUCTEMBI?

5. Kakoe nelicTBue OKa3bIBaE€T CUMIIATUYECKHE HEPBBI HA: TMAMETP 3pay-
Ka; paboTy cepana;, Tonyc opouxoB; ToHyc chunkrepoB XKT; cocyasl koxu;
COCYZbl CKEJIETHBIX MBIIIII; CEKPELHIO KETyIOYHOTO0 COKAa; KUPOBYIO TKaHb;
ITOTOBBKIC JKeNe3bl; akTUBHOCTEL LITHC?

6. Kakoe nelicTBue OKa3bIBaeT MapacUMIIATUYECKHE HEPBBI HA: AUAMETP
3pauka; paboTy cepaua; Tonyc OpouxoB; MoTopuky KKT; ToHyc chunkTepoB
XKKT; cocynbl CKENETHBIX MBIIIL; CEKPELHUIO KEIYJOYHOIo COKa; CHUHKTEp
MOYEBOIO ITY3bIPsi; TOTOBBIE KEJIE€3bI?

7. Kakne m3MeHeHus (PyHKIMI OpraHW3Ma BBI3BIBAET AHTArOHHUCT MYCKa-
PUHOBBIX PEIENITOPOB aTPOITUH ?

JIUTEPATYPA
1. Jlexyuonmnwiti matepuan kxadeapbl HOPMAIBHOW (U3HOJIOTUU W CMEXKHBIX JUCIUTUIHH.
VYuebHble MaTepHalibl KOMIIBIOTEPHOTO KJlacca K 3aHATHIO, a Takke 00yJaronue KOMITbIO-
TEPHBIC TPOTPAMMBI.

2. @Quzuonocus yenoseka / mox pea. B. M. CmupnoBa. M. : Menununa, 2001. 608 c.
C. 155-179.

3. @usuonocus yenoseka : yaeonuk. B 2 1. / B. M. ITokposckwii [u ap.] ; moxa pen. B. M. Ilo-
KkpoBckoro, ['. @. KopoTtsko. M. : Memununa, 1997. T. 1. 448 c. C. 206-241.

4. @usuonoeus yenopeka : yaeOnuk / mox pea. B. M. ITokposckoro, I'. @. Kopotsko. 2-¢
u31., mepepad. u gom. M. : Meaunmaa, 2003. 656 c. C. 171-187.

INPAKTUYECKUE PABOTbI

Pa6ora 12.1. CXEMA CIIUHAJBHBIX PE®@JIEKCOB ABTOHOMHOM
(CUMIIATUYECKOM) 1 COMATHYECKON HEPBHOM CUCTEMBI

Xox pabGorbl. PaboTa BBINOMHSAETCS CTYIEHTOM CaMOCTOSITEIbHO MpHU
MTOATOTOBKE K 3aHSATHIO U IPOBEPSIETCS BO BPEMS 3aHATHUA.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. Cpenaiite B LIGHTpE PUCYHOK Cpe3a CIIMHHOTO MO3Ta U HApUCYWTE clieBa
pedIEKTOPHYIO IyTYy COMaTHYECKOro, a cpaBa — CHUMIATHYeCKOro pediiekca,
YKa)KUTE Ha HUX HU(paMu 3B€Hbs peIECKTOPHBIX IYT.

2. 3amnoyiHATE TAOIHUILY.
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IMPOTOKOJI
1. dparmenT IIT".

2. Xapakrepuctuka purmMoB 3T

Putm Yacrora (I'm) Amnunryna (MkB)

Annda

bera

Tera

Henbta

3ansaTue 12. ®U3NOJIOTUSI ABTOHOMHOM HEPBHOM CUCTEMBI

OcHOBHBIEC BOIIPOCHI:

1. ABroHOMHasi HepBHas cucrema. OOwmMH TIaH CTPOEHUs, (YHKIHH.
OddexTopHbIE KIETKH, OPTaHbl U TKaHMU.

2. Tlonsitue o Bbicumx ueHtpax AHC, ux cBs3M ¢ ApyrMMHU OTAEIaMH
IHHC. Ilonstue o Tonyce nentpos AHC.

3. CuMmnaTtuyeckuii ¥ MapacUMIATHYECKUN OTJEIbl aBTOHOMHOM HEpBHOM
CUCTEMBI, OCOOCHHOCTH UX PE(DIECKTOPHBIX IYT.

4. T'aHrnuy aBTOHOMHOM HEPBHOW CHUCTEMBI, UX JIOKAJIU3alUs U Helpome-
JIUATOPHBIE MEXAHU3MBI.

5. BiusHMe MOCTraHTIMOHAPHBIX HEMPOHOB CUMIIATUYECKOKH M MapacuM-
NaTU4YeCcKoil cucteM Ha 3(hPEeKTOpHbIE KIETKH, UX HEMpOoMeauaTOpHbIE U pelen-
TOPHBIE MEXaHU3MBI.

6. XapakrepucTuka BIUSHHUS CHUMIIATUYECKOTO W MAPACUMIIATUYECKOIO
ornenoB AHC nHa ¢yHKIMM opraHoB u cucteM. OTHOCUTENIbHBIM aHTarOHU3M
Y CUHEPru3M UX BIUsHUNA. OCHOBHBIE BEreTaTUBHBIEC PEIIEKCHI.

7. TloHsiTHE O MPUHLMIAX KOPPEKUUH (YHKIMHA 3P(HEKTOPHBIX KIETOK IO-
CPEIICTBOM BO3CHCTBUS HA MEIMATOPHO-PELENTOPHBIE MEXaHU3MbI B TaHIJIMSIX
AHC u Ha ypoBHE 3P (PEKTOPHBIX KIETOK.

8. OcHOBHBIE MOKa3aTeNlM, OTpaxkarliue (YHKIMOHAIBHOE COCTOSIHUE
paznuunbix otnenos AHC.

Bonpocwt 0na camokonmpons:

1. B 4yem 3akito4aroTcsi 0COOEHHOCTH MHHEPBALMM MO3TOBOIO BELIECTBA
HAJIOYEYHUKOB aBTOHOMHOM HEPBHOM CUCTEMOI1?

2. B yem 3akiro4aroTcsi 0COOCHHOCTHM WHHEPBALIMM MOTOBBIX K€Je3 aBTO-
HOMHOW HEPBHOM CUCTEMOI?

3. Kakum 00pa3oM cuMmaTH4eCKUEe HEPBbI MOTYT OKa3bIBaTh MPOTHUBOIIO-
J05kHbIe 3P PEKTh HA TOHYC COCYIO0B?
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JINTEPATYPA

1. Jlexyuonmnwiti matepuan kKadeapbl HOPMAIbHOW (M3HOJIOTUU W CMEXKHBIX JTUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJlacca K 3aHATHIO, a Takke 00yJaronue KOMITbIO-
TEpHBIE TPOTPAMMBEI.

2. @uzuonocus yenoseka / moa pea. B. M. CmupnoBa. M. : Menuruna, 2001. 608 ¢. C. 129—
131, 135-154.

3. @usuonocus yenoseka : yaeouuk. B 2 1. / B. M. I[Tokposckwii [u ap.] ; mox pen. B. M. Ilo-
KkpoBckoro, I'. @. Kopotsko. M. : Menunmna, 1997. T. 1. 447 c. C. 157-159, 165-206.

4. @usuonocus yenopeka : yaeOnuk / mox pea. B. M. Iokposckoro, I'. @. Kopotsko. 2-¢
u3 1., nepepad. u gon. M. : Menumuna, 2003. 656 c. C. 131-160.

INPAKTUYECKUE PABOTbI

Padora 11.1. DJIEKTPOSHIIEDAJIOI PADUSI

Onexmposnyeghanoepagusi — MeToj PETUCTpaIlid CyMMapHOW OHO3JIeK-
TPUYECKON aKTUBHOCTH T'OJIOBHOI'O MO3Ta.

Xoa padorsl. /{1 peructpanuu 931" o0cneyeMoro ycaxuBaroT B KPeciio
B DKPaHUPOBAHHOM, 3a3€MJICHHOW KaMepe CO CBETOBOW U 3BYKOBOM H3OJISILIUEH.
B TOuykax HaJOXEHHs DJIEKTPOJOB KOXKY TOJIOBBI IPOTHPAKOT CMECBHIO CIUPTA
¢ a¢upom s 006e3xkupuBaHus. UeTslpe napsl 3JEKTPOIOB YKPEIUISIOT HA 3aThI-
JIOYHBIX, TEMEHHBIX, BHUCOYHBIX M JIOOHBIX OOJACTAX CHUMMETPHYHO C O0Eux
CTOPOH.

Bo Bpems peructpamuu 931 obcnenyemblil JOMKEH CHAETh CIIOKOWHO,
MaKCHUMaJIbHO pacciaOuB MBIl U 3aKpbIB r1a3a. HaunHatoT ¢ 3anucu kamuo-
POBOYHOIO CHUTHaNa, MOCJE YEero PEerucTpupyroT (OHOBYIO AIIEKTPUUECKYIO
AKTUBHOCTh PAa3JIMYHBIX YYaCTKOB KOpPbI OOJIbIIMX MOJymapui. 3arem oOcie-
JIYEMOI'0 MpOCAT OTKPBHITh IJa3a W HaOJMIONAal0T W3MEHEHUs JJIEKTPUYECKOM
aKTUBHOCTHU MO3ra.

OO6cneayemMoro CHOBa MPOCST pacciaabUTh MBIIIIBI U 3aKPBITh I1a3a. Uepes
HECKOJIbKO MUHYT, KOTJla Ha 3alMCH MOSBUTCS OTYETIMBO BbIPAXKEHHBIN anbda-
PUTM, BHE3AITHO BKJIIOYAIOT 3BYKOBOM pa3fpakuTeib U HAOIIOAAI0T U3MEHEHUS
O0I'. Anbda-putM cMeHseTcs OeTa-puUTMOM MpPHU OTKPBIBAHUU TJia3, MPHU BHe-
3alHOM JEHCTBUU 3BYKOBBIX M JIPYTUX pa3Apa)KUTENeH, a Takke MHpHU CUETe
B yMe€, Mpu 00lyMbIBAHUU OTBETOB HA BOIPOCHI U T. JI.

Yka3anus K 0popMIIeHHIO IPOTOKOJIA!

1. PesynbTaT uccineqoBaHus: BKJICHTE B MPOTOKON ¢parmentsl D3I, moj-
CUMTalTe YacTOTy KoyieOaHWU MoTeHuHasa B 1 ¢ U aMIuIMTyAy MOTEHIUANOB,
HalJIUTe Y4acTKHU ¢ mpeodsananueM anbda- U OeTa-puTMa, OTMETHTE PEaAKIUIO
AKTUBALIMH.

2. 3anoyiHuTe TaOIUILY:



3anarue 11.  Poub n pyHkumMu Tanamyca, runorajgamyca, 6a3ajibHbIX sijiep,
JIMMONYECKOM CHCTEMBbI H KOPbI IOJIyIIAPpHI MO3ra.
CucreMHbIe MeXaHU3MbI peryJsiiMi TOHYCA MBI U ABUKEHUH

OcHOBHBIEC BOIIPOCHI:

1. Dnexrpodusnonornyeckue metoabl uccnenosanus [[HC. 39T,

2. Tanamyc. MopdodyHkuronanpHas opranuzauusi, QyHkuuu. Poib
B (hopMupoBaHHM OO0JIEBBIX OLIYIIEHHH, CEHCOPHBIX 1 MOTOPHBIX (DYHKIUH.

3. T'unotanamyc. MoppodyHkumonanbHas opranuzanus, pynkmuu. Uure-
rpalys COMaTHYECKUX, BEr€TaTUBHBIX, SHAOKPUHHBIX (QYHKLIHH. Y4YacTue rumo-
Tajamyca B MeXaHu3Max (OPMHPOBAHMS BBICHIMX MCHUXHYECKUX (PYHKIHUH.
ITocnencTBus NOBPEXKACHUN CTPYKTYp TMIIOTAIamMyca.

4. bazanbHble sapa. MoppodyHKIHOHANBHAS OpraHu3alus, (QYHKIUU.
VYyacte B MexaHU3Max perysiiid MbIIIEYHOTO TOHYCA, MO3bl U OCYIIECTBIIE-
HUS JBWOKEHUH. Ponb 10paMUHOBBIX M alleTHJIXOJMHOBBIX MEIUATOPHBIX CHUC-
teM. [locnencTBus noBpexaeHuit 0a3aibHbIX TAHTJIUEB.

5. Jlumbuueckas cuctema. MopdodyHKIHOHAIbHAs OpraHu3anus, QyHK-
UMY, YyacTue B MexaHu3zMax (popMupoBaHus MOTUBaUUi U amounii. [locnenct-
BUS MOBPEXKICHUN CTPYKTYP TUMOUYECKON CUCTEMBI.

6. Kopa Gosbiinx nosayiuapuii ro1oBHOro Mo3ra. MoppodyHKIMOHaIbHAS
opranuzauusa. CeHcopHble U MOTOpHble (GyHKUMU. MHTErpauus CEHCOpPHBIX,
MOTOPHBIX U BEr€TaTUBHBIX (PYHKIUI OpraHu3mMa.

/. Poap KOpBI TOJIOBHOTO MO3ra B OpraHM3ali U OCYIIECTBICHHUH JIBH-
KECHUU.

8. CoBpeMeHHbIE TMPEACTABICHHUS O JoKanu3aumd (QYHKIUA B KOpe.
[locnencTBus MOBpEXACHUIN pa3IMYHbIX 30H KOPbI OOJIBIINX MOTYIIAPUH.

Bonpocul ona camoxonmponsa:

1. Kak u3MeHHUTCS NUIIEBOE MOBEICHHE >KUBOTHOIO MPHU MOBPEKICHUU
JaTepajbHbIX UM BEHTPO-MEAUAIBHBIX SJep rurnoTajiamyca?

2. Tlepeuncnure, kakue GyHKIHH OPraHU3yeT U PETYIUPYET T'HIOTAIAMYC.

3. B uem ominune addepeHTHBIX MPOEKIUN creluUUIecKuX U HEeCIeln-
¢buyeckux saep Tamamyca?

4. TlepeunciauTe OCHOBHbIE CUMIITOMBI HapyllIeHUs 0a3aJIbHbIX TAHTJIMEB.

5. OOpazoBanue kakoro meauatopa [IHC HapymieHo npu napkuHCOHU3ME?

6. Ilepeuncnure OCHOBHBIE (PYHKIIMU TUMOUYECKOU CUCTEMBI.

7. Kakue otaensl MO3ra v moYeMy B YCIOBHUSX TMIIOKCUHU U TUIOTITUKEMUH
CTpaJiatoT B MEPBYIO OUYepeb?

8. Ilpu xakom cocrosiHum yenoBeka Ha D3I peructpupyercs 6eTa-puTm?

9. Ilpu kakoMm coctosiHUU YyenoBeka Ha DI peructpupyercs ajiba-purm?
Kakosa ero gacrora?

10. Ha xakux MOTOHEWpOHAaX CIIMHHOIO MO3ra MUPAaMUJIHbIE KIETKU KOpPbI
OOJIBIINX TOJTyIIapuii 00pa3yroT OOJIbIlIe BCETO CUHATICOB?
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Xoa padorbl. VMcnbITyeMbIN BBINIONHAET JIBW)KEHUS U YIIPAXKHEHUs, yKa-
3aHHbIE B Tabnuue 12.

Tabauya 12

HccaengoBanue M03:Ke4UKOBOI0 KOHTPOJA JBHUIaTeJIbHONH AKTUBHOCTH CKEJIEeTHBIX MBI

Bua ucciaenopanus

MeToauka

[To3a Pombepra
(orieHka KoopMHa-
[IUHU IBUKCHUN WA
npo0a Ha aba3uio)

HCHBITyeMBIﬁ AOJIKCH CTOATH CO CABUHYTBIMU HOTAMU U BBITAHYTBIMU
BIICPC PYKaMHM CHadajla C OTKPBITBIMH, a 3aTCM C 3aKPBITBIMU TIJia3a-
Mu. B HOpMe uenoBek coxpaHsieT paBHOBecue B 1mo3e PombOepra (T. e.
npo0a Ha aba3uio0 OTPHUIIATEIIHHAS)

IToxoka (oreHKa
KOODPIMHAIMH JIBH-
XKEHUH Wiu mpooa
Ha aTaKkCHUIO)

[IpeaioxkuTe UCIIBITYEMOMY IIPOUTH IO KOMHATE BIIEPE U Ha3aj C OT-
KPBITBIMU U 3aKPBITBIMU I1a3aMHU. B HOpMe y 3J0pOoBOro 4enoBeka Imo-
X0JIKa 00bIYHas!, O€3 MaTaHWi B CTOPOHBI U 0€3 IMHUPOKOTO pacCTaBIIe-
HYsI HOT (T. €. mpo0a Ha aTaKCHIO OTPHIATEIIbHAs)

[Tpoba
Ha JUCMETPHUIO

HcnbiTyeMblii TOJDKEH B3STh CO CTOJIA M 3aTeM MOCTaBUTh Ha3aj (B TO
K€ MECTO) Kakoi-nmmbo mpeamer (KHHUTY, cTakaH). B Hopme uenoBek
CTaBUT MpEAMET Ha TO e MecTo ¢ ommubkol He Oonee +2 cm (T. e.
poba Ha TUCMETPHIO OTPUIATEIbHAS)

Peus (poba
Ha JIU3apPTPHIO)

HCHBITyeMBIﬁ AOJDKCH IMOBTOPUTH HECKOJIBKO TPYAHBIX I ITPOU3HO-
IIEHHs CIIOB (3eMJIETpsICEHHE, CaMOJIETOCTPOCHUE, aJIMHHUCTPUPOBa-
HUe Wik ap.). OTMedaiiTe, HET JM 3aMEIJICHHUS, PACTSIHYTOCTH WIIU
TOJTYKOOOPA3HOCTH peun

[TanbieHoCOBasK
npoba (Ha qucMer-
PHIO U TPEMOP)

HcnbiTyeMblii JOJDKEH JOTPOHYTHCS YKa3aTeIbHBIM MalblieM (CHavana
JICBO#i, a 3aTeM MpaBO¥ PYKO) 10 KOHYMKA HOCA C OTKPBITHIMH U 3a-
KPBITBIMH TJIa3aMU. B HOpMe 4eioBeK IOTparuBaeTcs 10 KOHYMKA HOCa
(c TounocThIO £1 cM) 6€3 IPOXKH TABIEB PyK (T. €. mpoba Ha TUCMET-
pHIO U TpeMop oTpuiaTenbHas). [Ipu mopaxenun Mo3xedka HaO01a-
eTCsl MPOMaxXMBaHUE M JIPOKAHKE MANbIA IPU MOJHECCHUHU ero K HOCY
(T. e. mpoba Ha AMCMETPHIO M TPEMOP CTAHOBHUTCS MOJIOKHUTEIHEHOM)

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. YkaxuTe, CMOT JIM HCIBITYEeMbIi MpaBuibHO (0e3 HapylIeHUI) BBIOJI-
HUTb NpejiaraémMble BUIbl HCCIIEIOBAHUS.

2. CnenaiiTe 3aKJIFOUYEHUE O KAayeCTBE MO3)KEUYKOBOTO KOHTPOJIS JBUTa-
TEJIbHOW aKTUBHOCTH.

1. ¥V ucnbiTyeMoro npoosl Ha aTakcui0 ObLIN
kak B mo3e Pombepra oun

MoXoaKa ObLIa

AUCMETPUIO U TpPEMOP ObLIN

IMMPOTOKOJI

(+ nam -), Tak
(coxpaHsi1 WM HET) paBHOBeCHE,
(HopMaibHAsi WM HApPYUIEHHAs); MPOObI Ha

(+ mam -); au3aprpus

(BBISIBJIEHA WJIU HET).

2. BoiBoa. Mo3:keuKOBBIH KOHTPOJb JBHUIraTeJIbHO AKTHBHOCTH Y HUCIOBITYEMOTO

(B HOpMe WJIM HAPYIIEH).
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Xoa pa0orsl: VcnbITyeMBI JIEKUT € 3aKpbITBIMU 1azamu. lIponssenure
Hepe3KHe crudaTenbHble W pa3rudaTeNbHble ABMKEHHUS MalblEB KUCTH HCIIbI-
TyeMOro, HauuWHas C KOHLEBBIX (¢anaHr. B HopMe uCHBITYeMbI JO0KEH
IIPAaBWIBHO PAacClO3HaBaTh BCE IIPOU3BOAUMBIEC ACHUCTBUS, IPABUIBHO OTBEYasd,
KaKOM ITaJiel] BBIINOJHAET NaCCUBHOE JBU)KEHUE B JAHHBIM MOMEHT, BBIIIOJIHSCT-
csl crubaHue UM pa3rudaHue.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. OnumuTe, NPaBUWIBHO JM HUCHBITYEMBIH pAacloO3HAET MPOU3BOIUMBIE
NEUCTBUS.

2. Cpaenaiite 3aKJIIOUEHHE O COCTOSIHUM MBIIIEYHO-CYCTABHOIO YYBCTBA
Y UCIIBITYEMOTO.

IMPOTOKOJI

1. HcnbiTyembIid (mpaBUJILHO, He MPaBWJILHO) PAaCIO-
3HAeT MPOU3BOJILHBII TBHKEHUSI.
2. BriBon:

Pa6ora 10.5. UCCJIETOBAHUE COCTOSIHUSI ®YHKIIUI MO3KEUKA

DddepeHTHbIE CUTHAIIBI U3 MO3XKEYKa PEryIUpPYIOT aKTUBHOCTh HEUPOHOB
BecTHOYIsIpHbIX ([lefiTepca) M KpacHBIX sjep, sAep Tajdamyca, a 4Yepe3 HHX
AKTHBHOCTh Nepudepudeckux (0- ¥ Y-MOTOHEHPOHOB CIIMHHOTO MO3ra M siJep
YepEIHBIX HEPBOB) M IICHTPAIbHBIX (KOPKOBBIX) JBHUTATECIbHBIX HEHPOHOB.
Yepes ykazaHHbIe TyTH 3G(HEPEHTHBIEC CUTHAIBI U3 MO3)KEYKA PETYIUPYIOT CHITY
MBIIICYHBIX COKpAIICHUH, 00€CIeUnBalOT CIIOCOOHOCTh K JUIUTEIILHOMY TOHH-
YeCKOMY COKPAIICHUIO MBIIII], COOTHOCUTh 00BbEM NPOU3BOJIBHOTO JBUKCHUS
C PacCTOSHHMEM JO LM 3TOT0 JBUXKEHHUS, OBICTPO MEPEXOAUTh OT CrubaHusd
K pa3ru0aHuio U Ha000pOoT. Mo3xKEeUOK 00eCcreunBaeT CUHEPTUI0 COKPAILIEHUM
pa3HBIX MBI MPH CIIOXKHBIX JBIKEHUsX. [Ipu HapymieHusXx (QyHKIUU MO3-
KEUyKa y 4YeloBeKa HaOIIOJAIOTCS pacCTpPOWCTBA JBUraTelbHbIX (DYHKIUH,
YTO MPOSBISICTCS: CHIXKCHHEM CHJIbI COKPAIICHUSI MBI (ACTeHHUsI); yTpaTou
CIOCOOHOCTH K JUIMTEIIBHOMY COKPAIEHUIO MBIIII, YTO 3aTPYAHSET CTOSHHE,
cuzieHre (acTa3ms); HEIPOU3BOJIBHBIM H3MEHEHUEM TOHYCA MBIIII (INCTOHMSA);
JAPO’KaHKEM MAaJbIIEB PYK B MOKOE (TPeMOP); pacCTPONCTBOM JIBUKCHUMN B BHJIC
U3JMITHETO JIMOO HEJIOCTATOYHOTO JIBMXKCHHS (AMCMETPHSA); HAPYIICHHEM
KOOPAMHAIINN JBHKCHUS (ATAKCHS), KOTOPAs MPOSIBISICTCS «IIbIHOM» (IIIaTKOM)
MOXOJIKOW ¥ T. JI.; pACCTPOMCTBOM OpraHH3aIlH PEYeBONH MOTOPUKH (IU3APT-
pHsi); KPYHMHOPa3MAalIUCTBIM PUTMUYECKHM IOJICPTUBAHUEM TJIA3HBIX SIOJIOK
(HMCTAarM); HapyIICHHEM YepeIOBaHMs MPOTHBOIIOJIOKHBIX JBKeHUs (agma-
JTOXOKHWHE3) U JIp.

MarepuaJjibl M1 000pyAOBaHME. CTaKaH, KHUTA.
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B HOpME 3padyok CyKMBAETCS MPU OCBEIIECHUN U PACIIUPSAETCS MIPU 3aTEMHEHHHU.
HccnenoBanue peakuu 3padykoB Ha CBET UCIOJIb3YETCs B IMArHOCTHKE 3a00Je-
BAHUU HEPBHOM CUCTEMBI.

Xopa paoorsl: Ilpamana peakyus 3pauka Ha ceem

OO6cnenyemblil JOHKEH CECTh JIMIIOM K OKHY, 3aKPbITh OJIMH TJla3 PYKOM.
ITortepeMeHHO 3aKpbIBaliTeE BTOPOU IJ1a3 UCIBITYEMOIO 3KPAaHOM M OTKPBIBAWTE
ero. [Iponabntonaiite 3a ”3BMEHEHHEM BEJIMUMHBI 3payKa.

Coopyicecmeennan peakyus 3pauKka Ha céem

3akpoiiTe OJMH TJ1a3 00CIeayeMOoro u mpoHadIoaiTe 3a 3paykoM OTKPhI-
TOTO Ij1a3a.

Peakyus 3paukoeé npu aKkkomooauuu u KOHEEPZeHYUU

Peakuys 3padykoB Ipu aKKOMOJAILMM M KOHBEPIE€HLHUM XapaKTEpHU3YETCs
CY’KEHHEM HX NPU PACCMOTPEHUM OJM3IEKAIIMX MPEIMETOB U PaCIIMpPEHUEM
IIPH B3TJISA1€ BAAJIb.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. Ouenure creneHb BHIPAXKEHHOCTU PEPIIEKCOB.

2. CaenaiiTe 3aKJIIOYUEHHE O COCTOSHUU PEQPIEKTOPHBIX 3PAaYKOBBIX
peaKuu.

IMPOTOKOJI
1. 3paukxoBblie pedieKchl (BBIpasKeHbI, HAPYIIEHBI).
2. BriBon:

Pa6ora 10.3. UCCJIETOBAHUE TAKTUJIBHON YYBCTBUTEJIBHOCTH
Y YEJIOBEKA

HcnbiTyemMbIil JI€KUAT C 3aKpbITBIMU a3aMu. IIpukacaiitecb BaTKOM WU
KUCTOYKOW K CUMMETPUYHBIM y4acTKaM T'OJIOBBI, TYJIOBUIA U KOHEYHOCTEHN UC-
IBITYEMOro. B HOpME OH OIIyIIAaeT Kak10€ NPUKOCHOBEHUE U ITOATBEPKAACT
CBOE OLLYIICHHUE CIIOBAMU.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. OnumuTe OLYIIEHHUS] UCTIBITYEMOTO.

2. Caenaiite 3aKJIOYEHUE O COCTOSHHMM TaKTUJIBHOW YYBCTBUTEIbHOCTH
Y UCIIBITYEMOTO.

IMPOTOKOJI
1. UcnbiTyemblii (ouryTHs1 MW He ONIYTHJI) NMPHKOCHOBEHHE
BATKOIi 1 (MpaBUJIBbHO MJIM ¢ OLIMOKOH) ero J0KaJIu30Bal.

2. BbIBOA: cOCTOSIHME TAKTHJILHOM YYBCTBUTCJIbHOCTH Y UCIIBITYEMOI'O

Pa6ora 10.4. UCCJAEIOBAHUE MBIIIEYHO-CYCTABHOI'O YYBCTBA
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4. @usuonocus denoseka . yueOnuk / mox pen. B. M. ITokposckoro, I'. @. KopoTbko. 2-¢
u31., mepepad. u gom. M. : Meaunmaa, 2003. 656 c. C. 113-133, 160.

INPAKTUYECKUE PABOTbI

Pa6ora 10.1. UCCIEJOBAHUE HEKOTOPBIX CYXOKUJIbHbIX PEDJEKCOB
Y YEJIOBEKA (HHKHEYeJIIOCTHOM, pediiekc crudaresisi BEpXHei
KOHEYHOCTH, pediekc pa3rudareiisi BepXHeii KOHEYHOCTH)

CyxoxuinbHble peIeKChbl B KIIMHUKE UCCIAEAYIOTCS C UENbI0 OLIEHKH (PYHK-
nuoHanbHOTO coctostuusg [{HC u Tommyeckoit quarnoctuku 3a6onesanuii [IITHC.

MarepuaJjsl 1 000opyaoBaHue. HeBponornueckuii MOnoTOYEK.

Xoxa padoThi:

a) HudicHeuentocmuol peghaexc. HanecuTe Jerkuil yaap MOJOTOYKOM TIO
noa00POJKY MpPH ClIETKa OTKPBITOM pTe, MPOHAOII0JAaWTE COKpalleHUE >KeBa-
TEJTBHBIX MBIIIIIL;

0) cyxooicunvHbll peghnexc ceubamens @epxHell KoweuHocmu (10Kkmesoul
pegrexc). JIeBoit pykol moanepkuBanTe mpearuiedbe 00CaeyeMoro B moJIyco-
THYTOM IIOJIO’KEHHH, TIOJICTABUB JIaJJOHb CBOEM PYKM IOJ €ro JOKOTh. HaHnecure
yaap MOJOTOYKOM IO CYXOXKUJIMIO JIBYriaBod MbIel. [IponaGntonaiite cru-
OaHMe pyKH B JOKTEBOM CYCTaBE;

8) cyxodcunvhblll peghrexc paszeubamens eepxneil Koneunocmu. CTaHbTE
cOOKy OT 00ciielyeMoro, OTBEIUTE MACCUBHO €ro IUIEYO KHAPY>KU J0 TOPU30H-
TaJbHOT'O YPOBHS, NOJIEPKUBAs €ro JIEBOM PYKOU y JIOKTEBOTO Cruda Tak, 4ToObI
MpEAIUIEYbE CBUCATIO MO NMpsAMBIM yriioM. Hanecure ynap MOJIOTOYKOM IO Cy-
XOXKWJIMIO MBIIIIBI Y camMoro JokTteBoro cruba. Ilponabmiomaiite pasrubanue
MPEAIIIEYbS.

Ykazanus K opopMIICHHIO IPOTOKOJIA!

1. Orenute cTeneHb BEIPAXKEHHOCTH PEIICKCOB.

2. Cpenaiite 3aKJII0YEHUE O COCTOSTHUU PEPIIEKTOPHBIX PEAKIUH U Ha30BH-
te ornen LHHC, oTBeTcTBeHHBIH 3a OCYLIECTBIECHHE PpPe(]IIEKCOB, OMHUCAHHBIX
B ITyHKTaX «0» U «B».

IMPOTOKOJI
1. Peduiexcnl (BBIpa’KeHbI, OTCYTCTBYIOT, ACHMMETPHYHBI).
2. BbIiBoI: cocTosiHue pedieKTOPHBIX peaKuii (B HOpMe, HApPYILIIEHO).
3a ocymecTBieHne pe(JieKCOB MBIII BEPXHHX KOHEYHOCTEll OTBevYaer
(otmen IHC).

Pat6ora 10.2. 3PAUKOBBIE PE®JEKCHI

Mpriiel paay>KHOH 000J0YKH, COKpaIasiCh, CIIOCOOHBI U3MEHSTh BEJIMYU-
Hy 3payka U TakuM O0pa3oM peryjaupoBaTh MOTOK CBETa K CETYATKE rjiasa.
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1. MopdodyHkiMOHaTbHAsT OpraHu3alys CHUHHOTO Mo3ra. DyHKIHU
CIIMHHOI'O MO3ra.

2. Tonyc Mbii. CriuHaNbHBIE MEXaHU3MbI PETYIISIIUU MBIIIEYHOTO TOHYCA.

3. OcHOBHbBIE KIIMHUYECKHU Ba)KHbIE CIMHANIbHBIE peduiekchl. [locnencraus
MOBPEXKAECHUN CIIMHHOTO MO3Ta, MEPEIHMX WIM 3aJHUX KOPEUIKOB CIMHHOTO
MO3ra.

4. IlpoponroBarbiii MO3r. LleHTphl perynasiuud BaKHEWIIUX (DYHKIIUN
opranu3Ma. HTerpanusi BereTaTuBHbIX 1 COMAaTHYECKUX (DYHKIIMM.

5. Cpennuit mo3r u Moct. Hanbonee BaxkHble LIEHTPHI. 3pavyKOBbIE U APY-
rue pedekchl. YuacTue B OCYIIECTBICHUN JIBUKEHUH TJ1a3.

6. HepBHbIe LIEHTPHI CTBOJIA MO3ra, UX POJib B MEXaHU3MaX PETyJIALUN Mbl-
LIEYHOI'0 TOHYCA, NI03bI U ABKEHUN. [lociiencTBus OBPEKAECHUM CTBOJIA MO3Ta.

7. Mo3zxeuyok, ero MoppopyHKUMOHAIbHAS OpraHu3alud U (YHKIHH.
YyacTue MoO3)K€4Ka B MEXAHU3Max PETy/SIUU MBIIIEYHOIO TOHYCA, O3Bl
U OCYLIECTBJICHMS JBM)XEHHM. OCHOBHBIE CUMITOMBI HapylIEHUN (YyHKIHUU
MO3XKeyKa.

8. Perukynsipras Qopmarusi cTtBoia Mosra, ee ¢yHkuuu. Bocxopsinue
u Hucxonamue Biugaus Ha Gynkiuu [HHC. Yuactue petukynspHoit popmanmu
B PETYJISILIUU ABUTATENbHBIX U IPYTrUX QYHKIUN OpraHu3mMa.

Bonpocul ona camoxonmponsa:

1. B kakux cerMeHTax CIIMHHOI'O MO3Tra PacloJ0KEHbI LIEHTPbI PEIIEKCOB:
KOJIEHHOT'0, aXWJUIOBA, CYXOKUIIBHOTO pediekca crudaTensi BEpXHEe KOHEUHO-
CTH, CYXOXXUJIbHOTO pedekca pasrudaresns BepxHell koHeyHocTu? K kakomy
BUY pe(JIeKCOB OHU OTHOCATCS ?

2. KakoBbl mociieIcTBHSI OJHOTO pa3pbiBa CIMHHOIO MO3Ta Ha YPOBHAX:
a) MEXIy HICHHBIM OT/AEJIOM U MPOJOJITOBATHIM MO3TOM; 0) MEXAy IICHHBIM
U TPY/HBIM OTJIEJIAMH; B) MEXIY TPYAHBIM U MOSCHUYHBIM OT/IEJIaMU ?

3. Ilouemy mnpu mnepepe3ke 3aJHUX KOPEIIKOB CIHUHHOTO MO3ra TOHYC
MBIIIII] PE3KO CHIKAETCS ?

4. OObsICHUTE OCHOBHBIE PUYUHBI JIeLIepeOPALIMIOHHON PUTHIHOCTH.

5. Yto Takoe crnmHaibHbIN OoK? Korga oH Bo3HUKaeT?

6. KakoBbl 0CHOBHbIE ()YHKLIIMH HEUPOHOB OYIpOB YETBEPOXOIMUS ?

7. Kakue cuMnTOMbI BO3HUKAIOT IPU HApYIIEHUH PYHKIUI MO3KeUKa?

JINTEPATYPA

1. Jlexyuonmnwiti matepuan xadeapbl HOPMAIBHOW (DU3HOJIOTUU W CMEXKHBIX JIUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a TaKke 00yJaronue KOMITbIO-
TEpHBIE MTPOTPaMMBEI.

2. @uzuonoeus yenoseka / moa pea. B. M. CmupnoBa. M. : Menuruna, 2001. 608 ¢. C. 114—
128, 132-133.

3. @usuonocus yenoseka : yaeonuk. B 2 1. / B. M. [Tokposckwii [u ap.] ; mox pen. B. M. Ilo-
KpoBckoro, I'. @. Kopotsko. M. : Menunmna, 1997. T. 1. 447 c. C. 134-157, 159-165.
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HBIX IIEHTPOB, € HHHEPBUPYIOUINX, B YCJOBHSX ONbITa (MPH CrUOAaHMHM PYKH B JIOKTe-
BOM CyCTaBe U 0COOEHHO NMPH JONMOJHHUTEIbHOM HANPSKEHUHM MbIIILBI VISl YepKaHUs
rpy3a) OTHOCHTEJIBLHO COCTOSIHMSI TOKOSI 3HAYMTEIbHO

(Bo3pacTaeTr WM yMeHbINAEeTCsA), 00 3TOM CBHIETEIbCTBYET

(l'lOBbIIlIeHI/Ie NJIA MOHUKCHUEC aMIIJIMTYABI 1 YaCTOTHI BOJIH 3MF)

Pa6ora 9.4. UCCIEJOBAHUE PELIUIIPOKHOI'O TOPMOKEHUS
JBUTATEJBHBIX PEAKIIUI METOJ0M DJIEKTPOMUOI' PADUU

Marepuanbl u odopynoBanue. [loBepXHOCTHBIC (KOXKHBIE) SJIEKTPO/IHI,
anekTpomuorpad.

Xoa pa6orel. VcnbiTyeMOMY HaKIaJIbIBAIOT 3JICKTPObI (OUIOJISPHO) Ha
MOBEPXHOCTh KOKU PYKH B 00JIACTH ABYTJIABOM M TPEXTJABOM MBIIII] U MpUCOe-
JUHSIOT 3JEKTPOJIbI K AJIEKTpoMuorpady.

3anuceiBatoT OMI' B pa3nuuHbIX yCIOBUSIX!

a) MOKOW;

0) crubaHue pyKH B JOKTEBOM CYCTaBe;

B) pa3ru0aHue PyKH;

) CHHePTUYHOE HANPSHKEHUE JIBYTIIABOM U TPEXTIIABOM MBIIIIL PYKH.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. Hapucyiite OMI', 3anucaHHyIo B pa3iHUHbIX YCIOBHSIX.

2. JlaiiTe 3aKiO4EHHE O COCTOSSHUM AaKTUBHOCTH MOTOPHBIX IIEHTPOB,
MHHEPBHUPYIOIINX JBYIJIaBYIO M TPEXIJIABYIO MBILIIBI IUIEYA B YCIOBUAX ONBITA.

IMPOTOKOJI

3anucs DMI' . pazrudanue CHUHEPru4Hoe
MOKOii crubaHue pyku
OT MBIIIIBI pyku HaNpPsiKeHne

JAByriasou

Tpexriasoit

2. BBIBO/I. AKTUBHOCTb MOTOPHBIX LIEHTPOB, HHHEPBUPYIOLIUX JABYIJIABYI0 M Tpex-
IJIABYIO MBILILY B YCJIOBHAX MOKOS ; TIPU CTU0AHMYU M Pa3ru0aHUM PYKH
B JIOKTEBOM CyCTaBe ; IPH CHHEPIUYHOM HANPSKEHUH MBI IJIeYa

3ansatue 10. Poub U pyHKIMH CHHHHOIO MO3ra, MPOJ0JTr0BaTOr0
U CpPeHero Mo3ra, M03:;Ke4Ka, peTHUKYJSIPHO# (popManuu

OcHOBHBIEC BOIIPOCHI:
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3. YpoBHH 3aMbIKaHHMS B CIMHHOM Mo3re pedIeKTOPHBIX AyI KOJIEHHOro ped.ekca:
, AXWJJIOBA pediexca:

Pat6ora 9.3. DIIEKTPOMUOT PA®UST

Inexmpomuocpagus — METOJ| PErUCTpallUd CyMMapHOW OHO3JIeKTpHUye-
CKOW aKTMBHOCTH MBIIIIIBL. DiekTpomuorpamma (OMI) orpakaeT cOCTOsHUE
TOHYCa MBIIIIIBI B TOKOE U €€ QYHKIMOHAIBHYIO aKTUBHOCTh MTPU COKPALIEHHUU.

Bo Bpemst 60/1pcTBOBaHUS Y€IOBEKAa B COCTOSIHUM MOKOSI PETMCTPUPYETCS
OMI', uMmeromas xapakTep HENPEPBIBHBIX YACThIX OCHWIISALMI OYE€Hb HHU3KOU
ammutyabl (ot 5 1o 10 mkB). [Ipu cnabom cokpallieHnu U HapsHKEHUH MBbIIII-
1[I HaOJIIOJAeTCsl MOBBIIIEHUE 3JIEKTPUUYECKON aKTUBHOCTH, JIOCTUTAIOIIEe MaK-
CHUMyMa TP MPOHU3BOJIBHOM COKpallleHUuH (aMIUIHTYyIa KOJIEOAHUH MOMKET J10C-
turatb 10002000 mxB, yactota konebanuit — 100 I'm). DnekTpomuorpadude-
CKH€ HUCCIEAOBAHMS MPUMEHSIOTCS B KIIMHUKE, (PU3UOJIOTUU TPYJa U CIOpTa.

Marepuanbl u odopynoBanue. [loBepxXxHOCTHBIC (KOXKHBIE) SJIEKTPO/IBI,
anekTpoMuorpad unm snekTposHuedanorpad, MO3BOISAIONIMN PETUCTPUPOBATD
OMI', nabop rpy3oB B nuanazone 0,52 kr.

Xoa pa6orpl. VcnbiTyeMOMY HaKIaIbIBAIOT 3JIEKTPOJIbI (OUIOISPHO) Ha
PYKY Ha MOBEPXHOCTb KOXHM B 00JACTH JBYXIJIaBOM MBI U MPUCOECTUHSIIOT
ANEKTPOABI K dJIeKTpoMuorpady.

3anuceiBator DMI' B pa3MvHbBIX YCIOBHSIX: a) TIOKOH; 0) crubaHue pyku
B JIOKTCBOM CYyCTaBe; B) pa3ruOaHKe PYKH; T') HAMPSHKCHHUE JBYTIIABOW MBIIIIIBI
PYKH IIPU BO3PACTAIOLIEN HArpy3Ke.

B nocnenHem ciydae UCHBITYEMbId CTOUT, CBOOOJAHO OMYCTUB PYKU BHH3.
3aTeM UCHBITYEMBI crudaeT JOKOTh TaK, YTOOBI MPEAIIeUbe 0Ka3al0Ch B TOPH-
30HTAJIBHOM ITOJIO)KEHUHU. Ha 1ajoHp MCIBITYEMOTrO IMOJ0KUTE TPy3bl, BO3pac-
Tarolue 1no Becy, Hanpumep, 0.5, 1 u 2 xr, MONPOCUB UCHBITYEMOTO YAECPKHU-
BaTh MPEAIUIEYbE B TOPU30HTAIBHOM MOJOKEHUU.

Yka3anus K 0popMIIeHHIO IPOTOKOJIA!

1. Pe3ynbTaT MccnenoBaHus: cpaBHUTE Xxapakrep OMI' B pa3nuyHbIX yc-
JOBUSIX OmbITa (aMIUIMTY/a W YacTOTa WMITYJIbCOB) BU3YallbHBIM CHOCOOOM.
Hapucyiite OMI', 3anncanHyo B yCIOBHUSAX OIBITA.

2. B BbIBOJE caenalTe 3aKIIOYEHHE O COCTOSIHUM aKTUBHOCTH MOTOPHOTO
LIEHTPa, MHHEPBUPYIOIIETO ABYIJIABYIO MBILIILY IUIEYa, B YCIOBUSAX OIIBITA.

ITPOTOKO.I
1. Pucynox OMI aByriaBoii MpIbl B Pa3HbIX YCJIOBUSX

IIpu HanpsiskeHUH

IHoxoit Crubanmne pyxku Pazru6anue pyxn (yaepsanun rpy3a)

2. BruiBOA: AJICKTPUICCKasA AaKTUBHOCTb IlByFJIaBOﬁ MbIIIILI IJICYa U AKTUBHOCTH HEPB-
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OO6cnenyemslii 1OKEH CECTh Ha CTYJ U MOJIOXKHUTh HOT'Yy Ha Hory. Hanecu-
T€ ynap MOJOTOYKOM IO CYXOXKMJIMIO YETHIPEXTJIAaBOM MBIIIIBI Oelpa HHUXKe
KoJeHHOW vamiedku. [IpoHaOmtogaiite xapakTep pa3ru0aHusi HOTM B KOJIEHHOM
cycraBe. CpaBHUTE pedICKTOPHYIO PEAKIIUIO HA 00EUX KOHEUHOCTSIX.

b. Axunnoe peghnexc.

OOcnenyembplil TOMKEH CTaTh KOJEHSMH Ha CTYJ Tak, YTOObI CTYIHU HOT
cBOOOHO cBHUcanu. HaHecuTe yaap MOJIOTOYKOM IO aXWUIUIOBY CYXOXKHIIHUIO.
[IponaOntogaiiTe XapakTep MOJOIIBEHHOrO0 crudaHust crombl. CpaBHHUTE ped-
JIEKTOPHYIO PEaKIHIO Ha 00eUX KOHEUHOCTSX.

Yka3anus K opopMIIeHHIO IPOTOKOJIA:

1. Ouenure cTreneHb BHIPAKEHHOCTU PEPIIEKCOB, UX CHUMMETPUYHOCTb.

2. JlaiiTe 3aKkiIr04eHUE O COCTOSIHUU Pe(ISKTOPHON pEaKInu.

IMPOTOKOJI
1. V ucnbiTyeMoro KoJieHHbI M aXHJLII0B pediekchl (BbIpaKe-
HbI, OTCYTCTBYIOT) Ha (omHOIT MM 06€HX KOHEYHOCTSIX).
2. BoiBoa: cocTosiHue pedieKTOPHON peakuuu (B HOpME, acuM-

METPUYHBI, OTCYTCTBYIOT).

Pa6ora 9.2. ONPEJEJEHUE BPEMEHU AXWUJIJIOBA PE®JIEKCA

MarepuaJjsbl u 06opyaoBaHue. DiekTpomuopeduekcomerp OMP-1.

Xonx pabGorel. /g peructpali 3JIEKTPOMHOIPAMMBI  00CIEAyEeMOMY
HAKJIQJBIBAIOT 3JIEKTPOJbl HA KOXY B OOJACTH MKPOHOKHOM MbIIIIbL. Bpems
pedrekca onpenensercss OT MOMEHTAa HAaHECEHUs pa3[IpakeHHs 10 MOSIBICHMS
OMOAJIEKTPUUECKOr0 KOMIIOHEHTAa OTBETHOW JIBUTATEIbHON PeaKkLUu.

Bxitouenne MuIUIMCEKyHAOMEpa pedieKcoMeTpa OCYILECTBISETCS MNpHU
3aMbIKaHUM KOHTAaKTOB BO BpEMsl yJlapa MOJIOTOYKOM M0 aXUJIOBY CYXOKHIIHIO,
BBIKJIIOUEHUE — TPHU NOSBICHUU PEe(IECKTOPHO BBI3BAHHBIX OMOMOTEHIMAJIOB
B MBIIIIIIE.

N3mepenue BpemeHu peduiekca NpoBOASIT 3 pa3a M HAXOJAT CpeHee
3HAYEHUE.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. Vkaxure cpegHee 3HaUYEHUE BPEMEHU CYXOXKHIIBHOTO peduieKca.

2. OOBsCHUTE, OYEMY BpeMs CYXOKHIBHOIO pedriekca camoe KOPOTKOe
M0 CPAaBHEHUIO C APYTUMHU pedhIeKCaMH.

3. YkaxuTe ypoBHU 3aMbIKaHUsl pe(DIEKTOPHBIX AYT KOJEHHOTO U aXUIO-
Ba pe(pyIeKCOB B CIMHHOM MO3T€.

IMPOTOKOJI
1. Cpenanee 3HaueHHe BpeMEHH aXHJJIOBA pediekca paBHO MCeK.
2. BpeMsi CyX0KHJILHOTO pediekca caMoe KOPOTKOe, TAK KaK
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12. Ocobennoctu MeTaboIM3Ma MO3ra U €ro 00ecreueHne CucTeMoil Mo3-
roBoro kpoBooOpaiuenus. [IpogomKUTeNbHOCTh JKU3HU HEUPOHOB B YCIOBHSX
aHokcuu. Bo3MoXHOCTH BOcCTaHOBIEHUST (PYHKIMI Mo3ra. Bpemst peanumanuu.

Bonpocwt ona camokonmpons:

1. B yeM cXOACTBO M pa3iauyve aHATOMUYECKOIO U (PU3MOIOTHYECKOTO
MPEICTaBIICHUS O HEPBHOM LIEHTpE?

2. Kak u mouemy M3MEHHTCS (PYHKIIMOHATIbHASI AKTUBHOCTh (TOHYC) HEPB-
HOTO ILIEHTpa: IpPH CHUKEHUU TOCTYIUIEHUS K HeMy adPEepeHTHBIX HEPBHBIX
HMITYJIbCOB; TUIIOKCUH; JEHCTBUM TOKCUUYECKUX BEUIECTB, YTHETAIOIINX MeTa0o-
JIM3M; YCUJIEHUH YacTOThl appepeHTHON UMITYIbCAITIH ?

3. IloueMy UMEHHO B MO3re MpU BHICOKOW aKTUBHOCTH HEHPOHOB KOHIIEH-
Tpalusi BHEKJIETOYHOIO Kajusi MOET CYUIECTBEHHO Bo3pacTtaTh? K kakum
MOCJIEICTBUSAM 3TO MOKET MPUBOAUTH U KAKOM MEXaHU3M IpPENOTBpAIlAET 3TH
MOCJIEICTBUSA B (PU3UOIOTMYECKUX YCIOBUSIX ?

4. OObsICHUTE MPUYUHBI OCHOBHBIX ()YHKUHMOHAJIBHBIX Pa3IMyUil HEPBHO-
MBIIIEYHOTO U MEKHEHPOHHOT0 CUHAIICOB.

5. B ueM oTiiMune NepBUYHOrO U BTOPUYHOTO TOPMOKEHHUS ?

6. Ilouemy BpeMsl CyXOKUIIBHOTO peduieKkca sBIsSETCsS CaMbIM KOPOTKHUM IO
CPaBHEHUIO CO BPEMEHEM APYTUX PePIeKCOB?

JINTEPATYPA

1. Jlexyuonmnwiti matepuan kxadeapbl HOPMAIbHOW (U3HOJIOTUU W CMEXKHBIX JUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a Takke 00yJaronue KOMITbIO-
TEpHBIE TPOTPAMMBEI.

2. @usuonocus yenoseka / nox pea. B. M. Cmuproa. M. : Memununa, 2001. 608 c. C. 94—
104, 107-113.

3. @usuonocus denoseka : yaeonuk. B 2 1. / B. M. [TokpoBckwii [u ap.] ; mox pen. B. M. Ilo-
KkpoBckoro, ['. @. KopoTtsko. M. : Memununa, 1997. T. 1. 447 ¢. C. 109-130.

4. @usuonoeus yenoseka : yaebnuk / mox pea. B. M. ITokposckoro, I'. @. Kopotsko. 2-¢
u31., mepepad. u gom. M. : Meaummna, 2003. 656 c. C. 97-111.

INPAKTUYECKUE PABOTbI

Pa6ora 9.1. UCCIEJOBAHUE KOJIEHHOI'O U AXAJIJIOBA PEDJIEKCOB

CyxoxuiibHble pedIeKChl YYACTBYIOT B PETYJISIIUM TOHYCA MBIIII] U TOJI-
Jep>KaHuU TO3bI Teja. B KIMHUYECKOW MPaKTUKE CYyXOXKUJIbHbIE PedIEKChl UC-
CIEIYIOTCS C LEJbI0 omnpefeneHusl (PYHKIMOHAIBHOIO COCTOSIHUSL Pa3IMYHBIX
3BEHbEB PE(ICKTOPHONU AYTd U TOMUYECKOM AMArHOCTHMKHU HEKOTOPBIX 3a0oie-
Banuii [THC.

Martepuansl u o6opynoBanue. HeBponornueckuit MOI0OTOUEK.

Xoa padoThl.

A. Konennuwiii pegpnexc.



Pa6ora 8.2. COKPAILIEHME MOTOPHBIX EJUHMI] U MBILIIbI B LIEJIOM

PaboTa BBIMONHSETCSI C TOMOIIBIO KOMIBIOTEPHOU Tporpammbl «M USCU-
lar». Paznenst «Cokpamenune motopHbix eauauip (Contraction of Motor Units,
5) u «Coxpartnenue 1ennoit maips (Contraction of Whole Muscle, 6).

Pe3tome. DakTophl, BIUSIONINE HA PA3BUBAEMOE MBIIIIICH HAMNPSDKEHHE:

Yacmoma cmumynsyuu’. yBEJIMUYCHUE YACTOTHI BbI3BIBACT BPEMCHHYIO
CYMMAITUIO COKPAIICHUH U YBEIIMICHUE HATIPSKCHUS MBIIIIIIbI.

Konuuecmeo soéneueHnblx MOMOPHBIX eOUHUY: CTUMYISIUS OOJBIIETO
KOJIMYECTBA MOTOPHBIX CTUHHUI] BHI3bIBACT YBEIUUCHHE HATIPSHKEHHS MBIIIIIIBL.

Hcxoonas onuna mpluiysl: onTAMabHas CTENICHb PACTSHKEHHSI TI0O3BOJISICT
00pa3oBaTh MAKCHMAJIBHOE YHUCIO IMOMEPEYHBIX MOCTHKOB M Pa3BUTh MAaKCH-
MaJIbHOE HATIPSKEHUE MBIIIIIIBL.

3anstue 9. Posb 1 GyHKIMH HEPBHOM CHCTEMBI M €€ CTPYKTYPHbBIX
3jeMeHTOB. Topmoskenue B IIHC. O01mme npuHuMnbI
KooOpaAuMHauMOHHOM aessiTeqabHOcTH LIHC

OcHOBHBIE BOIIPOCHI:

1. ®yHKUMU HEPBHOM CHUCTEMBI, €€ POJIb B 00ECICUEHUH KU3HEACATEIHHO-
CTHU OPraHu3Ma M €ro B3aMMOOTHOIIIEHUI C BHEIIHEW CPESOH.

2. Mopdonoruueckre n OuopuznvyecKkue O0COOEHHOCTH HEHUpPOHOB, obec-
neunBatonue ux GyHkiun (BocpusTue, nepenaya nHpopMaiuy, HHTETPaIHs).

3. O0benuHeHne HEMPOHOB B HEPBHbIE LieNU. Buapsl u GyHKUMHU HEHpPOH-
HBIX Lenei. [TonsTue o npoBOAAIINX NYTAX U UX (PYHKIHUSX.

4. Mopdonoruueckue M (PyHKIUOHAIBHBIE OCOOEHHOCTH UEHTPAIbHBIX
CUHAIICOB B CPaBHEHUHM C MHOHEBpalbHbIMU. HeilpomenuaTopbl HEHTpaIbHBIX
cuHancos. [IonsaTue 0 HEMPOMEAUATOPHBIX CUCTEMAX MO3Ta.

5. PednexTopHblil npuHUUI (YHKIMOHUPOBAHUS HEPBHOU cUCTEMBI. Ped-
JIEKTOpHAs Jyra, €€ COCTaBHbIEC AeMeHThl. Buabl pediekcoB. MHOroypoBHeBast
opranuzanus pediexca.

6. IIpeacraBienue o CTpykType M (QYHKUMSIX HEPBHBIX LIEHTPOB U SEP.
CBolicTBa HEPBHBIX LIEHTPOB; UX TOHYC.

7. Tlporeccel TOpMOKEHUSI B HEPBHOU cucteMe. POpMBbI MPOSIBICHUS TOP-
MoxkeHusl. Topmo3Hbie HelpomeauaTopbl. MexaHu3Mbl (PYHKIIMOHUPOBAHUS
TOPMO3HBIX crHaIcoB (Ha nmpumepe ' AMK-eprudyeckoro TOpM0o3HOTo CHHAIICA).

8. BzaumopeiicTBue nporeccoB Bo30yx1eHus U TopMokenus. [lonsatue 06
MHTErpaTuBHON (PyHKIMU HelpoHa. COBpeMEeHHbIE MPEACTABICHHUS O MEXaHU3-
Max LEHTPaJIbHOT 0 TOPMOXKEHHUS.

9. duznonoruyeckue MPUHIUIBI U MeXaHu3Mbl koopauHaiuu B [ITHC.

10. ®ynkuuu Heiipornuu. ['emarosnnedammyeckuii 6aprep (['96). Oco-
6enHocTu 6apnrepHoi pynkuuu ['9b B paznuunsix otaenax [[HC.

11. JIukBop, ero o6pa3zoBaHuE, COCTaB U CBOMCTBA.
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JIMTEPATYPA

1. Jlexyuonmnwiti matepuan kKadeapbl HOPMAIbHOW (M3HOJIOTUU W CMEXKHBIX JTUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJlacca K 3aHATHIO, a Takke 00yJaronue KOMITbIO-
TEpHBIE TPOIPAMMBI.

. @usuonoeus yenoseka / moxa pea. B. M. Cmupnosa. M. : Memununa, 2001. 608 c. C. 82-94.

. @Qusuonocus venoseka [ mox pea. B. M. TTokposckoro, I'. @. Kopotsko. M. : MenunuHa,
2003. C. 74-93.

4. @usuonoeus venoseka / non pen. B. M. Tlokposckoro, I'. @. Kopoteko. M. : Meaumusa,

1997. T. 1. C. 7185, 89-91.

W N

INPAKTUYECKUE PABOTDI

PaGora 8.1. INHAMOMETPHSI PYUHASI U CTAHOBAS

Xoa pabdorbl. Crny npaBoil U JIEBOM KUCTU PYK ONPEAENSIOT C MMOMOIIBIO
pPy4YHOro JuHaMoMeTpa. JluHaMoMeTp AepaKaT Ha BBITAHYTOM pyke. M3mepeHue
MOBTOPSIOT HECKOJIBKO pa3 U BbIOMPAIOT MAKCUMAJIbHYIO BEJIMUMHY MBIILIEYHOM
cwisl pyku (B kr). [Tokazatens cuibl pyku (IICP) paccuntbiBatoT o gpopmyiie:

Cwia mpimng B kr - 100
Macca Tesia B Kr '

VY 10BIIETBOPUTENbHBIN MOKA3aTENIb CHJIbI PYKH MJISI MYKYUH COCTABIISIET
55 en., oo xxedammmH — 50 ef.

CraHoBasi AMHAMOMETpPHS TO3BOJISIET OLIEHUTH CUJIY MBIIII-pa3rudareneit
criuHbl. OnpeJieNieHne CTAaHOBOM CHJIBI TAK)KE MTPOBOJISIT HECKOJIBKO pa3 U BHIOU-
palOT MAaKCHUMAaJllbHYIO BEIWYMHY. JJIsI OIEHKM TMOKa3aTenls CTAHOBOU CHIIbI
(IICC) ucnonp3yoT OTHOIICHHE CHJIBI MBIIII-pa3ru0aTesici CIIMHBI K Macce Uc-
neiTyemoro: [ICC = cua Mblii pa3rudaTernieii CriMHbl/Macca Teja B Kr.

VY 10BAETBOPUTEIBHBIM TTOKa3aTEIEM CTAHOBOW CHJIBI MBIIIII-pa3rudaresnei
CIIUHBI JJIsl MY>KUMH CUATAETCS 2, s )KeHiuH — 1,5.

Ykazanus K opopMIIeHHIO IPOTOKOJIA!

1. 3anumure MOJy4eHHBIC TaHHBIE B TPOTOKOJI.

2. OueHuTe CUITy MBIIII] UCIIBITYEMOTO U YKaXKUTE, OT YETO OHA 3aBUCHT.

MPOTOKOJI
Cuuia MblII JieBoi pyKH (Kr):
IMoka3aTeab cHJIBI JIeBOI pyKH (e1.):
Cusia Mbi npaBoi pyku (Kr):
IMoka3aTeb cuiibI MpaBoi pyku (ef.):
CranoBasi cHJIa MbIIII-pa3rudarelieid CIUHBI (KT):
IToka3aTenb CTAHOBOM CHJIBI:
13380:10) &
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biokana anerunxosune- | Qopamumozo 0eiicmeus. AHTUXOJNHMHECTEpPa3HbIE
cTepassl VYcunenne u pojjieHue IeHCTBHS | BelecTBa (IIpo3epHH, Heoc-
AX, oOnerueHue MpoBeICHHUSI UM- | TUTMHUH H JIp.)

yJIbCOB YEPE3 CHHAIC

Heoopamumozo oeiicmeus: dochopoprannyeckue
brnokana cuHanTH4eckoi nepesa- | COeAMHEHNS — MHCEKTULM-
UM, mapajn4 MbIIIIL] JAblI 1 0o€eBBIE OTPABJIAIOIIHNEC
BEIIECTBA
bnoxkana obpatHoro 3a-  |Mcromenue 3amacoB AX B nipecu- |['eMuxonuuuit

XBaTa XOJIMHAa MpeCUHaIl- |HAIITHYCCKOM OKOHYaHUH
THUYCCKHUM OKOHYaHUEM

3ansaTue 8. PU3HO0JI0rUsI MBIIIII]

OcHOBHBIEC BOIIPOCHI:

1. ®usnonornyeckue CBOMCTBA MONEPEUHO-TI0JIOCATHIX MBI, CTpyKTypa
MBIIIEYHBIX BOJIOKOH. Capkomep.

2. MexaHu3Mbl COKpalleHUsI U pacciaabiieHus OJMHOYHOIO MBIIIEYHOIO
BOJIOKHA Y MBILIIBI B LIEJIOM.

3. Buabl u pexxuMbl COKpaIleHUs] CKEIETHBIX MbI. ToHyc Mbi. Cuna
1 paboTa CKEJIETHBIX MBIILIL. Y TOMJIEHUE MBIIIIII.

4. OU3MO0IOrMYecKue CBOMCTBA U OCOOEHHOCTH IIaAKUX MBILILI.

5. MexaHu3M coKpallleHus1 U paccialdiaeHus TIaJKuX MbIl. TOHyC Tiaj-
KHX MBIIIIII.

Bonpocwt 0na camokonmpons:

1. InutenbHOCTh MepuoAa YKOPOUEHHUS MBIl IPU OAMHOYHOM COKpa-
menuu paBHa 0,03 c, a nepuox paccnabnenuss — 0,04 ¢. Onpexnenure BUj co-
KpalleHUs! TOW MBIIILBI TPU yacToTe cokpamenus 10 I'o.

2. B menuune ucnonn3yercs 10%-uwiii pactBop CaCl,, KOTOpBIH BBOIAT
MEJJIEHHO BHYTPUBEHHO. MOJHO JIM 3TOT pacTBOP BBECTU BHYTPUMBIILIEYHO?
Kaxkue nocnenctBus BbI30BET TAKOE BBEACHUE?

3. B yem paznuumne Mexay HpoueccaMu, MPOUCXOASIIMMHU B CKEJIETHOU
MBIIIILIE NPU TOJEPKAHUM €€ TOHYCa U MTPU COKPAILLIEHUN

4. Yto sABASETCS CTUMYIJIOM JUJISl COKpAIlleHHs] CKeJIeTHOW MbIbl? Kakue
(aKkTOpbl MOT'YT BbI3BaTh COKPAIEHUE TJIaJKON MBIIIILIBI ?

5. Uto siBAsieTCs MCTOYHMKAMHM MOHOB KaJbLIMS JJIsl COKPAILEHUs CKEJeT-
HOHU Y TJIaJKOU MBIIII]?

6. OCHOBHbIE BHU/bl KaJbIIMEBBIX KAHAJIOB IJA3MaTHUYECKOW MeMOpaHbI
rnagkombieunor kietku (IMK) (1, 2, 3) u sHI0IUIa3MaTHYECKOTO PETUKYITY-
ma (OI1P) I'MK (1, 2).
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4. @usuonocus yenoseka / moxa pea. B. M. ITokposckoro, I'. @. Kopotsko. M. : Menuiuna,
1997. T. 1. C. 58-59, 63-71.

IMPAKTUYECKHUE PABOTHBI

PaGora 7.1. JIEMOHCTPALMSI PABBUTHUS 3O®PEKTA MECTHBIX AHECTETUKOB
B 3ABUCMMOCTH OT BPEMEHM JENCTBUSI

MexaHn3M JEUCTBUSI MECTHBIX aHECTETUKOB 3aKIrouaeTcs: B O0Kaze Obl-
CTPbIX HATPHUEBBIX MOTEHIMAN-3aBUCUMBIX KaHAJIOB MeMOpaHbl addepeHTHBIX
HEPBHBIX BOJIOKOH. B pe3ynbTaTe Takoi 0J10Kaabl MOTEHIIMAT JACHCTBUS HA MEM-
OpaHe HEpBHOI'O BOJIOKHA He reHepupyetcs. MmynbCchl 0T 00JIEBBIX peLENnTO-
poB He nocturaroT [[HC, u Goneoe omrymenue He Gopmupyercs. brokana
HATPUEBBIX KAHAIOB — TMpoIiecc, TPEOYIOMIMKA HEKOTOPOro BpeMeHH (0OBIYHO
HECKOJIbKUX MUHYT). Bpems pazButusi appexra 3aBHCUT OT J03bI aHECTETUKOB
Y OT UHJUBUIyaIbHOW YyBCTBUTEIBHOCTH.

[Iporpamma «NERVE» mnozBosnser mpocieauTb BpPEMEHHYIO JTHHAMHKY
JEHCTBUS MECTHBIX aHECTETUKOB.

Xoxa padorsl. OTkpeiTh TIporpamMmy «Nerve»; ® «Nerve Physiology» ®
Menu ® 7.The effect of procaine. Ha skpane mosiBiisseTcsi 3amuch MOTCHIIMA-
JIOB IEMCTBUS, BBI3BAHHBIX B DKCHEPUMEHTE MPSIMOM AJIEKTPUUECKOU CTUMYJIS-
nuei nepudepuyeckoro Hepsa. [locienoBaTenbHOE Ha)KaTHE KHOIOK C yKa3a-
HUEM BPEMEHHM B CEKYHJax BOCIPOM3BOAUT Ha DKpaHE 3alucu MOTEHIUAJIOB
JCUCTBUS, TIOJYYCHHBIC HETIOCPEJCTBEHHO Mocie BBeAcHus npokanna (0 S), ye-
pe3 1 mun (60 S), 1,5 mun (90 ), 2 Mun (120 S), 4 mun (240 S) u 6 mun (360 S).

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. [Ipocneaute, Kak M3MEHSIETCS aMIUIMTyJa CyMMapHOro MOTEHIHala
JEHCTBUSL HEPBHBIX BOJIOKOH, BXOJAIIMX B COCTaB HEPBA, U CKOPOCTb Pa3BUTHS
JENOJIIPU3ALNH, 3aTI0THUTE TIPOTOKOJI.

2. Cpaenaiite BBIBOJ O TOM, CKOJIbKO MHUHYT HOTPEOOBAJIOCH B JaHHOM
ciydae sl JOCTUKeHUs 3 PeKTa MEeCTHOM aHEeCTEe3UH.

IMPOTOKOI
1. AMniiuryna cymmapaoro IIJ[ mo mepe pa3BuTHS aHecTe3MH (1, 1), ckopocThb
Pa3BUTHS JeNOJIAPU3ALUH (1, 1)-
2. BeiBoa: st qoctukeHust 3pdeKkra MeCTHOI aHeCcTe3NH MOTPeHOBATOCH MHH.
Tabruya 11
IlyTn BJMSIHUSI HA CHHANITHYECKYIO0 NlepeJavyy B HEPBHO-MbIIIIEYHOM CHHAICe
Tunsl BJusHusA PesyabTar IIpumep BemecTea
brokana BeieeHus [Tonnas Gnokana cuHantudeckoit | TokcuH 6oTynmmu3ma (60TOKC)
menuaropa (AX) nepeiauu, mapaguy MBI
biiokana penentopos bnokana cunantrueckoii nepena- | Kypape u kypapenomnooHbie
MTOCTCHHAIITUYECKOU YH, MMapajdy MBIIII] BelecTBa (MUOpETaKCaHThI)
MeMOpaHbI
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BrIBOBI

3auarue /. IIpoBenenue BO30y:k/1eHNS 10 HEPBHBIM BOJIOKHAM.
CuHanTuyeckas nepegava

OcHOBHBIEC BOIIPOCHI:

1. KogupoBanue unpopmaiy 0 KauecTse, CUJIE U JIOKAJTU3aLUH IeUCTBUS
pasfpakuTensi B CEHCOPHBIX peuentopax. [loHsaTre 06 0COOEHHOCTAX KOAUPO-
BaHUA MH(OpPMAIMU B PELEnTopax ¢ pa3iMuyHON CIOCOOHOCTHIO K afanTalluu.
[TonsiTue 00 aHAJOTOBOM M IUCKPETHOM KOJUPOBAHMH.

2. ®OU3NONOrUYeCcKasi poib CTPYKTYPHBIX 3JIEMEHTOB HEPBHOT'O BOJIOKHA.
Knaccudukanus HepBHBIX BOJIOKOH.

3. MexaHu3Mbl U 3aKOHBI NMPOBEACHUS BO3OYXACHHUS MO OE3MHEIMHOBBIM
Y MUEJIMHOBBIM HEPBHBIM BOJIOKHaM. CKOPOCTH MPOBEIECHUS BO30YKIEHUS.

4. Knaccudukainus CHUHANCOB, UX (Qunojorudeckas poyib. CTpykTypa
CUHAIICOB.

5. CoBpeMeHHbIE NPE/ICTABICHUS O MEXaHU3Max Iepenadd BO30YyKIeHUs
B CHHAIICAaX Ha MpPUMEPE HEPBHO-MBIIIEYHOI'0 CHHarca. Bo30yxaaromuil mocr-
cunantuyeckuii norennuan (BIICIT), nmpeoOpa3oBaHue ero B MOTEHIMA JICHCT-
Busa. Ilpomecchl, obOecrneunBarolIue BOCCTAHOBJIEHHE TOTOBHOCTH CHHArca
K MPOBEACHUIO CJIEIYIOLIEr0 UMITYIIbCA.

6. OyHKUMOHAJIBHBIE CBOWCTBA CUHATICOB.

7. Bo3mMoxHOCTH (PapMaKOJIOrHYE€CKOTO BIMSHHUS Ha MPOLECCHl Nepeaadyu
CUTHAJIOB B CHHAIICAX.

Bonpocwt 0na camokonmponz:

1. Kakum 00pa3oM MECTHBIE€ aHECTETHMKH MPEKpaIllarT MPOBEJEHUE BO3-
OyX/IeHHs IO HEPBHOMY BOJIOKHY 7

2. Kakue npenmyniectBa MMEIOT MUEJIMHOBbIE HEPBHbBIE BOJIOKHA MO CpPaB-
HEHUIO ¢ 0€3MUEITMHOBBIMU ?

3. Kakoli moTeHIuai reHepupyeTcsi Ha NOCTCUHANTHYEeCKO MeMOpaHe?

4. Bo3MOXHO JIM TIPOBEICHHE CUTHAJIAa 4Yepe3 CUHAIC MPU OTCYTCTBUU
HMOHOB KaJIbIIHS ?

5. TloueMy mpu OTpaBICHUU Kypape — s10M, OJOKMPYIOUIUM Iepeaady B
HEPBHO-MBIIIEYHBIX CUHANCAX — OPraHu3M MOrudaeT OT HeJocTaTKa Kucaopoaa?

6. Kak u3MeHuTcs nepenaya cCurHajia B HEPBHO-MBILIEYHOM CHHAICE MOJ
JEHCTBUEM BEIECTB, 00JaJal0IMX aHTUXOJIMHACTEPA3HbIM JAeiCTBUEM ?

JIUTEPATYPA
1. Jlexyuonmnwiti MmaTepuan kadeapsl HOPMATBLHOU (PU3HOTIOTUN M CMEXKHBIX JTUCITUTUIHH.
2. @usuonoeus yenoseka / moxa pea. B. M. Cmupnosa. M. : Memununa, 2001. 608 c. C. 66-81.

3. @usuonocus yenoseka / nox pea. B. M. TTokposckoro, I'. @. Kopotsko. M. : MenunuHa,
2003. C. 67-74.
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Xoxa padotsl. Beioepute B BepxHeit crpoke komanasl Stimulate, nerve.

Hcxoanble mapaMeTphl MOAYyYEHHBIX TOTEHIIUAIOB!

MeMOpaHHBI MOTeHIHaT — —385 MV MUK MOoTeHIMana JACHCTBUS —
+45 mV; ammunTyaa noreHuuana aeicteusg — 130 mV.

Bausinue K* (Potassium): npu HopManbHOH BHEKIETOUHOH KOHIIEHTpA-
umn K* (5 mM) peructpupyercs HOpManbHbI moTenuuan. J{jis u3MeHeHHs
xonmenTpanun K* BeiGepuTe KoManas! |0NS, Potassium, 3aTeM BBEAWTE HOBBIE
3HAUEHUs KOHLIEHTPALMH, 3aT€M CTUMYJIMPYITE HEPB.

9 MM — runepkajiuemMus (rumepKaJIUrHCTHsI). MEMOPAHHBIA TOTEHIIU-
aJl I3MEHsIeTCs B CTOpoHY jaenossspusanuu (—/0 mV), T. €. BO30yIUMOCTh MbIIII-
bl MOBBIIIAETCS; TOTEHIUAJ ACHCTBUS HE U3MEHSETCH.

2 MM — runokajmeMusi: MEMOpPaHHBIN MOTEHIMA U3MEHSETCSI B CTOPO-
Hy runepnosspuzanuu 10 —109 mV, T. e. BO30yAMMOCTb MBIIIIbI CHUXKAETCS;
MOTEHLIMAJ JEHCTBUS HE U3MEHSETCH.

Takum o6pa3oM, konueHTpamus K* oka3biBaeT BIUsSHHE Mpeke BCEro Ha
MOTEHIIMAJT TOKOSI.

Bausinue Na'© (Sodium): 120 mM — HopManbHas BHEKJIETOUYHAs KOHIICH-
Tpanus HaTpus. OTKIIOHEHUS KOHLIEHTPAlMU HATpHsl: HAapUMep,

160 MM — runepHaTpueMusi: NOTEHIIMAJI TOKOSI HE U3MEHSIETCH,

MUK TOTEHIIMaNa aeicTBus gocturaet +55 mV (Hopma +45 mV).

80 MM — runoHaTpuemMusi: NOTEHLIMAJ [TOKOSI HE U3MEHSIETCH,

MUK TOTeHIMaa AeUCcTBUs cCHUXkaeTcs 1o +40 mV.

Takum 06pa3zoM, KoHIeHTpanus noHos Na' onpezenser ammiuTyay ¢assl
JETNOJISIPU3ALINY TTOTEHIINAJIA IEUCTBUS.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. 3anoxnute Tabauisl 9 u 10.

2. Cpenaiite BbIBO/IbI O TOM, KaK MOTEHIUAIbI TOKOSI U JEUCTBUS 3aBUCAT
ot kounentpauuu Na' u K' BHe KIeTku, a Takke OT pa3sHOCTHM KOHIEHTpAIUii
ATUX UOHOB BHYTPU U CHAPYKU KIETKH.

MPOTOKOJI
T
. } abauya 9
Binsinue K* Ha MeMOpaHHbBI MOTEeHIMAJ

+ <
KonuenTpanus K, | MemOpanubliii noreHuu- | Bo30yaumMocTh o CpaBHEHHIO C

mM ajg, mV MCXOHOM
5 mM (Hopma)
9 mM
2mM

Tabauya 10
+ o I/!
Bausiaue Na" Ha moTeHUUAJ qeidcTBUA

Konuentpanus Na‘, MM | U3meHnenue MeMOpaHHOro noteHnuana | [luk nmorennuana neiicreusa, mvV

120 mM (Hopma)
160 mM
80 mM
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6. PenenTopHbIif MOTEHIMAT, MEXaHU3M €T0 BO3HUKHOBEHUS U XapaKTepH-
CTHKA.

7. Iotenmman neivicrBus (I1/]) kak HocuTenb MHGOPMALIMK B OpPraHU3ME.
@da3bl 1 HOHHbIE MeXaHU3MbI reHepanuu [1/1.

8. M3Menenue BO30yIMMOCTH B MpoOIIecCe BO30YKICHUSI.

9. CpaBHuUTENbHAS XapaKTEPUCTHKA PEIEHTOPHOrO0 MOTEHIMAja, JOKalb-
Horo otBeTa u I1J1.

Bonpocwt ona camokonmpons:

1. Kakoii mokaszaTenb MO3BOJIIET CPABHUTH BO30YIMMOCTH Pa3IMYHBIX
TKaHel u ki1eTok? CpaBHUTE BO30YIMMOCTh HEPBHOM M MONEPEYHO-NOIOCATON
MBILIEYHOU TKAHU.

2. Bo30yauMoCTh Kakoil TKaHHW ONPEAENSIIOT MPU MPOBEJECHUU XPOHAKCH-
METPHUH Yy 3I0POBOI0 YEJIOBEKA U TOYEMY UMEHHO JTAHHOW TKaHU?

3. Tlouemy ceppaeuHas MbIIILA pearupyeT Ha JEUCTBHE PA3APAKUTENS IO
3aKOHY «BCE WJIM HUYETrO», a CKEJIETHAas MBIIIIA — I10 3aKOHY CHJIbI

4. Kak ¥ nmoueMy U3MEHHTCS BEJIMYMHA MOTEHIHANa MOKOS MPHU yBeJlInye-
HUU BHEKJIETOYHOW KOHLIEHTPAMU HOHOB KaIus?

5. Ilpu HapyuieHHn KpOBOCHAOKEHUS MUOKapAa B MEXKKIETOYHOM KHUAKO-
CTH TOBBIIIAETCS KOHIIEHTpaLUs MOHOB Kajus. Kak 3To MmoBiuseT Ha reHepa-
MO MMOTEHIMAIOB JIEUCTBHS B BOJIOKHAX MUOKapza?

JleMmoHcTpanus y4eOHbIX BUACOPHIBMOB!

1. DnexTpuyeckue MOTEHIUAIBI B dKUBbIX TKaHSX.

2. 3aKoHBI pearupoBaHus BO30YIUMBIX TKaHEH.

3. IlpuroroBiaeHue HEPBHO-MBIIIEUHOIO MIpenapaTa JAryIKH.

JIUTEPATYPA
1. Jlexyuonnwviti matepuan kadenpbl HOPMAILHOW (PU3UOJOTHMH M CMEXHBIX JACIUTLINH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a TaKKe 00yJaronue KOMIIbIO-
TEpHBIE TPOIPAMMBI.
@usuonoeus denoseka / mox pea. B. M. CmupHoBa. M. : Meauiuna, 2001. 608 c. C. 45-66.
@usuonocus yenosexa : yueonuk. B 2 1. / nmox pen. B. M. Ilokposckoro, I'. ®@. KopoTbko.
M. : Memnimna, 1998. T. 1. 447 c. C. 27-51, 58-59.
4. @usuonoeus yenopeka : yaeOnuk / mox pea. B. M. ITokposckoro, I'. @. Kopoteko. 2-¢

U3 1., mepepad. u gom. M. : Megunmna, 2003. 656 c. C. 39-58, 63-64.

wn

INPAKTUYECKUE PABOTbI

Padora 6.1. BJaustHUE MOHOB NA™ 1 K™ HA MEMBPAHHBII ITOTEHLIAAJT
MOKOS U HOTEHLHMAJI TEVMCTBUSA

PaGora BeimonHseTcss B mporpamme «HepBHO-MBIIIEUHOE COEIUHEHUE»
(NM J).
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1.11. OcMoTHuecKasi ycTOWYUBOCTh IPUTPOLIUTOB!
munumainbHas — 0,46-0,48 % NaCl.
MakcuMainsHas — 0,32-0,34 % NaCl.
1.10. [IpoTpoMOMHOBBIN UHAECKC KanwuisipHOM kpoBu: 93-107 %.
1.11. Conepxanue OenkoB B miazme: 60—85 r/.
Conepxxanne anpoymuHoB: 38-50 /1.
Conepxxanune riio0ynmuHoB: 20—36 r/i.
Conepxanne pudpunorena: 2—4 r/m.
1.12. Coneprkanue Ti10K03bI B miasme: 3,33-5,55 mmosib/i.

2. JluxBop.
2.1. KonmnuectBo nukBopa: 10 % ot maccel mo3ra uinu 120-150 mi.
2.2. Cyrounas npoaykuus auksopa: 500 mut.
2.3. lIger nukBopa — O€CIBETHBIN; MPO3PAYHOCTh JTUKBOpA — MpO3pay-
HBIM.
2.4. pH nuxsopa: 7,31-7,33.
2.5. Ocmotrueckoe nasnenue aukBopa: 290 £ 10 MocMOIB/KT.
2.6. Coneprxanue OenkoB B mukBope: 0,16-0,24 r/n.
Conepxanue anp0ymuHos: 0,14-0,18 r/n.
Conepxanue riiooymunos: 0,01-0,06 r/.
2.7. OTHOCHTEbHAS IIOTHOCTH JuKBOpa: 1,005-1,009 r/mi.
2.8. Kommaectso kinetok B mmksope: (1-5) © 10°/m.

PA3JIEJ «OBIIASI ®U3UOJIOTUS»

3ansrTue 6. DJIEKTPHYECKAsi CHTHAIH3AHSA. 3AKOHBI pearupoBaHus
B030yIMMBIX TKaHell. Buosoruyeckue moreHIHAJbI.
HN3menennst BO30yIMMOCTH IPH BO30YKACHUH

OcHOBHBIC BOIIPOCHI:

1. Dnexrpuueckas curHanuzanus. [loHarue o paznpaxumMocTH, BO30yau-
MOCTH U BO30yxaAeHUU. OCHOBHbIE NPOSBICHUS BO30OYx AeHUS. Buabl anextpu-
YECKUX CUTHAJIOB, UX (DU3UOJIOTUUECKOE 3HAUCHHE.

2. TlapameTpsl paznpaxuTesns, HEOOXOIUMBbIE JIJIi BOSHUKHOBEHUS OTBET-
HOW peakiuu TKaHW (MOpPOTH CHJIBI M BPEMEHW, MUHHMAJbHBIN TPaJUCHT).
KpuBas «cuna—nauTenbHOCTb». XpOHAKCHS, XPOHAKCUMETPHUS.

3. 3akoHbI pearupoBaHus BO30YIUMBIX TKaHEW Ha IEUCTBUE pa3IpakUTEIs.

4. Tlousatue o ceHcopHbIX penentopax. Kmaccudukauus, cTpykTypa u
(YHKUMU CEHCOPHBIX PELENTOPOB.

5. MeMOpaHnHbIif noTeHuran nokosi. OCHOBHbIE MEXaHU3MbI NOEPKaHUS
MOTEHIIMAJIA TOKOSI.
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OcHoBHBIE (PM3HO0JIOTHYCCKHE TOKA3ATEIN
JKUAKHUX Cpe/l OPraHu3Ma 4yesioBeKa

1. KpoBb.
1.1. KonnuecTtBo kpoBu 68 % oT maccel Tena.
1.2. Tematokpur (07151 POPMEHHBIX JICMEHTOB B 00IIIEM 00beME KPOBH):
y myxuuH: 0,40-0,49;
y xkenmuH: 0,36-0,42.
O6bem mia3mel: 51-64 % ot oOmiero o6bemMa KpoBH.
1.3. Ocmotnueckoe gaBnenue 1wiasMbl  kpoBu 290+ 10 mocmosb/Kr
(7,3 atm. mr 5600 MM pT. cT., uiau 745 kl1a).
1.4. Ouxotuueckoe gaBieHue mia3mMbl KpoBu: 25-30 MM pT. CT.
1.5. pH xposu: 7,34—7,44.
1.6. Bszkocth kpoBu: 4,5-5,0 (M0 OTHOIICHHUIO K BA3KOCTH BOJIbI, TPUHS-
toii 3a 1,0).
BsizxkocTh tmasmel: 1,8-2,2 (110 OTHOLIEHHUIO K BSI3KOCTH BOJIBI, TPHHS-
Toii 3a 1,0).
1.7. OtHOocuTeNbHAs I0THOCTH KpoBH: 1,050-1,062 r/mu.
OrHocuTenbHas IIOTHOCTH asMsl: 1,029-1,032 r/mut.
1.8. Tloka3aTenu KpacHON KpPOBHU y B3POCIBIX.

Tabnuya 7
Oo0miee yncio Perukysiomu- | Temorooun, Cpeaunnii Cpennee coaep-
I'pynna JPUTPOLNTOB ThL. O o o0beM IpHT- sxanue Hb
" 10%/a a 7 pounta, ¢ | B IpUTpOIKTE, NIT
Bapocxeie 39-51 05 1,2 130- 170 80- 100 25,4- 34,6
MY>KUYUHBI
Bapoesie | 3 49 0512 | 120-150 79-98 25,4- 34,6
YKEHIIUHBI

1.9. JleiikonutapHas popmyna (% COOTHOIIEHUE Pa3HBIX BHJIOB JICHKOIIHU-
TOB).

Tabauya 8
I'panyaouutsl ArpaHyJIOIUTHI
HeiiTpouJibl ) )
najoukosi- | cermenrosi- | bazoguini Jozuio Jiumdoun MoHouuTHI
IOHbIE Ppuisl ThI
JAE€PHbIE JepHbIe
0-1% 1-5% 46- 68 % 0-1% 1-5% 18- 40 % 2-9%
CABUI BJIEBO
CABMUI BITPABO

1.10. KonudecTBO TpOMOOIIMTOB B IEPUPEPUUECKON KPOBHU:
(150-450) © 10%x.
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Max, OKOTrax, ONepalusxX AJii BOCCTAHOBIICHHUS T'€MOJMHAMUKH, B TOM YHUCIE
MUKPOLUPKYJISALNH, 1 remoaummonuun (1-s rpymmna);

— Oesunmoxcukauyuonnsle (reMoje3, OIUIe3 U JIp.) — JUIS JICYCHUS UH-
TOKCHKAIIMM Pa3IMYHOTO T€HEe3a, TOKCHUKO30B, 0XKOTOBOM M JIy4eBOM OOJIE3HH,
JUISl JICYEHUSI TOKCUYECKUX (POPM TU3EHTEPHUH, TEMOJIUTUYECKON 00JIe3HU HOBO-
POXKICHHBIX, 3a00JIeBaHUH TMEUEHH | MoYeK (2-s1 rpymima);

— TpenapaThl 11 napeHmepanbHo20 OEIKOBOrO MUTAHUS: OEIKOBbIE TU-
pOJIM3aThl, TUAPOJIM3UH, AMUHOIENTH, CMECH aMUHOKHUCIOT U Jp., IPUMEHsIEe-
Mble JJIs1 JiIe4eHHs OETKOBOM HEIOCTATOYHOCTH, Pa3BUBAIOLIECICS MIPU Pa3InUHBIX
TSDKETIBIX 3a00JIEBAaHUSX U B IMTOCICONCPAIIMOHHOM Tiepuoe (3-s1 rpyria).

CoBpeMeHHbIE KpOBe3aMellaloluIie pacTBOPbl HAMPAaBIEHHOTO JEHCTBHUS
M0 CBOMUM JI4eOHBIM CBOICTBAM MOT'YT 3aMEHSTh IUu1a3My KpoBH. [Ipu 3TOM nx
3¢ ()EeKTUBHOCTH HE TOIBKO HE YCTYIAET, HO YACTO BBILIE TIa3Mbl KPOBH.

bnu3ku K KpoBe3aMellamlUM pPacTBOpaM pEryJsiTOpbl BOAHO-COJIEBOTO
0oOMEHa U KHCIIOTHO-OCHOBHOTO COCTOSIHUS; OCMOOuypemuueckue BEIIECTBA,
oOnagaronie JeruapaTalliOHHbIM JCHCTBUEM, a TakKKe KOPPUTHUPYIOIINE
COCTaB KpOBH (pacTBOPhI MHOTOATOMHBIX CIHHPTOB. MAaHHHTOJIA U COPOUTOIIA)
(4-1 rpynmna). Eme omHOM Tpymnmmoil KpOBE3aMEHUTEIICH SIBIISIIOTCS 2eMOKOPPEK-
mopul, MOJEIUPYIOIINE JIbIXaTebHble (PYHKIMU KPOBH, SIBIISIOIIHMECS MEPEHOC-
yukaMu Ta3oB KpoBu (5-s rpymma). DTo pacTBOPBI reMOrIOOWHA, IMYIbCHU
(bTOpyriaepooB.

B Hacrosimee BpeMs pa3pabaThIBalOTCS PacTBOPHI, COUETAIOIIME pa3JINy-
HbIE JIeYeOHBbIE CBOMCTBA KPOBU. DTO KOMIUIEKCHBIC HOJUPYHKUUOHATbHBIE
Kpoeezamenumesu, oONaaONINe PACIIMPCHHBIM JUANa30HOM jaeucTBus (6-s
rpyIa); PacTBOPbI F'eMOJUHAMUYECKOTO U JC3MHTOKCUKAI[MOHHOTO JIEHCTBHSI,
pacTBOpPbl T'€MOJMHAMMYECKOTO W TI'e€MOMNO3TUYECKOIO JIEUCTBHS, PACTBOPHI
reéMOJIMHAMHYECKOr0 U PEOJIOTMYECKOIr0 JIEUCTBHUS.

OcHoBHbIC TpeOOBaHMs, NPeAbABIsAeMble K KPOBe3aMeIAIIUM pac-
TBOpaMm

1. OcmonspHocts, pH, BSI3KOCTh U Apyrue (pU3MKO-XMMUYECKHUE CBOMCTBA
JOJIKHBI OBITh OJTM3KUMU K MTOKa3aTeJIIM MJ1a3Mbl KPOBHU.

2. KpoBezameniatoniue pacTBOPbI JOJIKHBI TIOJIHOCTBHIO BBIBOJUTHCSA U3 Op-
raHu3Ma, He MOBPEX/Jas TKAaHU U He Hapylas (pyHKIHMH OpPraHoB, WM MeTabo-
JIU3UPOBATHCS (DEPMEHTHBIMU CUCTEMAMU OpraHU3Ma.

3. KpoBezamemaroiue pacTBOpbl HE JOKHBI BbI3bIBATH CEHCUOMIM3ALIUIO
OpraHu3Ma Mpu NOBTOPHOM BBEJICHUHU.

4. KpoBezamMelarliiyue pacTBOpbl JOJKHBI ObITh HETOKCUYHBIMHU, HEMUPO-
Te€HHBIMHU, BBIJEPKUBATH CTEPUIIN3ALNIO, ObITh CTOWKMMHU NMPU XPAHEHHH.

TEMBI 3AHATHM IO PA3JEJTY 3AUYTEHBI

MOAIIMCH NpenmoaaBaTe/ist



Texnuka onpenesieHusi rpynin KPpoBu yeaoBeka cucrembl ABO
¢ MOMOUIbI0 MOHOKJIOHAJIBHBIX CHIBOPOTOK

Ha cnenuanbhblii muiaHmeT uin GapPopoByro Tapeaky HaAHOCST MO OJHOU
OOJBIION Karule peareHTOB aHTU-A U aHTH-B Mmoa coOOTBETCTBYIOUTUMH HaIH-
csimu (aHTH-A ¥ aHTH-B). PAnoM ¢ kamisiMu peareHToB MOMEIIAOT 110 MaJICHb-
Kol karute wuccienyemoir kpoBu (cootHornenue 10:1). PeareHT TIIaTenbHO
NEPEeMEIINBAIOT C KPOBBIO CTEKISIHHBIMH Tajoykamu. Habmromenune 3a xoaom
pPEaKIuy arrIIOTHHALUN MPOBOASAT MPHU JETKOM MOKAYMBAHUH TApEIIKH B TeUe-
aue 1-2,5 muH.

ATTTIOTHHAIMS C MOHOKJIOHAIBHBIMH peareHTaMu OOBIYHO HACTyHaeT
B TedeHue nepBbiXx 3-5 c¢. Ho HaOmioneHue ciemyer Becth 2,5 MUH BBUIY
BO3MOXHOCTH 0o0Jiee MO3JHEr0 HACTYIUIEHUS arryiloTUHALU C 3PUTPOLMTaMHU,
coJiepKalluMHU ciiadble pa3HOBUIHOCTH aHTUTeHOB A U B. Ouenka pe3ynbTraToB
peaKkIuu arrjloTUHAILIMY NpecTaBieHa B Tabaule 6.

Tabauya 6
Ipynna kposu Peaknus uccjieyeMbIX S)PUTPOIUTOB ¢ MOHOKJIOHAJBLHBIMH peareHTaMu
aHTH-A anTu-B
0 (1) _ —
A (1) + —
B (I1) - +
AB(1V) + +

KPOBE3SAMEIIAIOIIIHUE PACTBOPBI

Kposezamewarougue pacmeopul ¥s npenapatbl, KOTOpbIE P BHYTPUBEH-
HOM BBEJICHUU UX B OpraHu3M OOJIbHOT'O B ONPEEICHHON Mepe 3aMEeIaloT OJHY
WIN HECKOJbKO (PYHKIMH KpoBU. OHM NPUMEHSIOTCS ISl TPaHCPY3UOHHOM
TEpaIiy Pa3IMYHbIX NATOJIOTHYECKUX COCTOSHUM.

Kuaaccndukanus KpoBe3aMealIMX PacTBOPOB

Haubonee BaxxHOI siBIsieTcs Kiaccu(PUKalus KpoBe3aMelarouux pacTBo-
POB M0 UX (QYHKUMOHATBHBIM cBOMCcTBaM. OCHOBHBIMHU JIEUEOHBIMU hyHKUUAMU
KpOBE3aMEIAIOIINX PACTBOPOB SBIISIOTCS:

1) 3anojHEHUE KPOBSHOTO pycia (BOCCTAHOBJIEHHE O0bEeMa IHPKYJIH-
pyIOILIel KpOBH), YTO 00ECIeYrMBAaEeT BOCCTAHOBICHHE W MOJJCPKAHUE HA HOP-
MaJIbBHOM ITOCTOSSHHOM YPOBHE apTEPHUAIBHOTO JABJIEHUS, HAPYIIEHHOTO B pe-
3yJbTaTe KPOBOIOTEPHU WJIN IIOKA,

2) ynaJjieHHe TOKCMHOB B CITy4ae OTPaBJICHUS] TOKCHUYSCKHMU BEIIECTBAMH;

3) J0cTaBKa MATATEJBHBIX 0€JIKOBBIX BelIeCTB TKAHSIM OPraHU3Ma.

Pa3zpabotan psn npenapatoB, KOTOPbIE CIOCOOHBI 3aMEHUTH KPOBb XOTS OBl
B OJIHOM U3 QyHKUUM. B COOTBETCTBUU C 3TUM BBIACNAIOT 3 OCHOBHbBIE TPYIIIBI
KpOBE3aMEIIAIOIINX PACTBOPOB:

— 2emoounamuyeckue (MIPOTUBOIIOKOBBIC): TOJIHMIIIOKUH, PEOTOIHIIIIO-
KHH, JKE€JIATHHOJIb, IPUMEHSIEMBIE ISl JICUEHHUS] KPOBONIOTEPH, IIOKA, MPHU TPaB-
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MOHOKJ/IOHAJIBHBIE AHTHUTEJIA:
NPUMEHEeHHE B CEPOJOrHYEeCKMX MEeTOAaX OIpeaeieHUus rpyni KpoBu

Jlist omnpezaenieHus TpyII KpOBU MMOKa €lle 4yacTo ucnoibzyrorcs ABO-
TUIIUPYIOIIME PEAreHThl, MPUTOTOBICHHbIE M3 CHIBOPOTKH YEJIOBEKA WM KU-
BOTHBIX, COZIEp>Kallel aHTUTENa K arTJI0TUHOT€HaM SPUTPOLUTOB. DTH aHTUTE-
Ja SIBJSIIOTCS TPOJYKTOM IMOJIMKIOHAJIbHOTO UMMYHHOI'O OTBETA, T. €. OHU IpO-
UCXOJAT U3 Pa3JIMYHBIX KIOHOB aHTUTENO0PA3yIOUIUX KIETOK U NPEACTaBISIOT
co0o0ii HabOp UMMYHOTJIOOYJIMHOB PAa3IUYHBIX KJIaccoB. JI1s moydeHust Takux
CBIBOPOTOK TpeOyeTcsi OOJbIIOe KOJUYECTBO JOHOPCKOM kpoBu. Kpome Toro,
TUTP MPUPOJHBIX AHTUTEN B KPOBHU UYEJIOBEKA OOBIYHO HM30K, MOITOMY YacTO
MOJIYYEHHbIE CHIBOPOTKH 00JIa/1al0T HU3KOW aKTUBHOCTBIO, B CBSI3U C YEM MpH-
XOJUTCSL UCHIOJB30BaTh CHIBOPOTKH, OJYyYEHHBIE OT CHEUUATbHO UMMYHHU3HUPO-
BAHHBIX JIFOJEH.

Bce Gomnbliee pacrnpocTpaHeHUE MOJY4aeT TEXHOJIOTHUS MOJTYyYEHUs aHTH-
T€JI, OCHOBAaHHAs HA CIUSAHUU 3J10KAYECTBEHHOM MUEJIOMHOW KIIETKHA C aHTUTE-
71000pa3yromumM JIUMQPOLMTOM MBI, B pe3ynbrare cnusiHusg oOpasyercst ruod-
punHas kieTtka (ruOpuaoma), Hacjaeayrolas OCHOBHBIE CBOMCTBAa CBOUX POJIH-
Tesneil: 6ecCMEepTHOCTh U CIIOCOOHOCTh K HENPEPBIBHOMY POCTY — OT OIyXoOJie-
BOH KJIETKH, U CIOCOOHOCTh K MPOAYKIUU aHTUTEN — OT B-numdornura.

AHTHTENA, CEKPETUPYEMbIE KIETKAMU-TOTOMKAMU TaKUX THOPUIOB, MOHO-
KJIOHAQJIbHBI, T. €. POUCXOMST U3 OJJTHOTO KJIOHA KJIETOK, PUHAJJIEXKAT K OJJHOMY
KJIACCy UMMYHOTJIOOYJIMHOB, HANpPaBJIEHbI MPOTUB OJHOTO AHTUI€HA, CTAHIAPT-
Hbl U MOTYT OBITh MOJYYEHBI B JIIOOBIX KoJu4ecTBax. [ MOPUAOMBI MBIIIMHOTO
MIPOUCXOXKEHUSI CIOCOOHBI K POCTY KaK B KYJIbTYpE, TaK U B OPraHU3ME MBIIIH
B BUJIE aCLUUTHOM OMyXOJIM, MPOAYLUPYSI AHTUTENA B OYEHb BBICOKMX KOHIICH-
Tpalusx 10 HECKOJIBKUX JIECSITKOB TPaMMOB Ha JIUTP.

Jlns nonyyenust ABO-peareHTOB 10CTaTOYHO J1€71aTh CMBIB KYJBTYpbI TKa-
Hell Wi 3a00p aCUMTHOM JKUJAKOCTU M pa3BeACHUE 3TUX JKUIKOCTEH, TaK Kak
TUTP QHTUTENl B HUX OYCHb BEIMK (Yacto s pasBeneHus npumensiercs 0,3 M
p-p NaCl). B nacrosimee Bpemss ABO-TuTpylomire MOHOKIOHAILHBIC PEareHTHI
BBIMTYCKAIOTCS B MPOMBINUIEHHBIX MacmiTtabax B Aurmmu, ['epmanuu, CIIIA,
Kanane, Poccun.

[IpenmyiiecTBaMM MOHOKJIOHAJBHBIX PEAreHTOB SBISETCS HMX BBICOKAS
aKTUBHOCTb, CTAH/IAPTHOCTh, HAJIEKHOCTh BBISIBJICHUSI COOTBETCTBYIOIIUX AHTH-
I€HOB, OTCYTCTBHE JIOKHOIOJIOKHUTENbHBIX PEAKIUi, YTO, B MEPBYIO OYEpEb,
CBS3aHO C OTCYTCTBUEM AHTHUTEN ApYyrou crneuuGuuHocTH. MOHOKIOHAIbHbBIE
peareHThl He ABJISIIOTCSA MPOJYKTaMU KJIETOK YeJIOBEKa, MOATOMY B HUX HMCKIIIO-
4YeHO cojiepxanue Bupycos remarura u CIIM/la.

Jliist onpesiesieHus rpymnbl KpOBU HEOOXOAMMO ABA BHAA MOHOKJIOHAJb-
HbIX peareHTOB — aHTH-A W aHTH-B, KOTOpbIE MPOAYLUPYIOTCS OBYMS pas-
JMYHBIMU TUOPUIOMAMH U COJIEPKAT COOTBETCTBEHHO a- U D-arrIlO THHHHBL.
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ckapu(uUKaTopel B CTEpUIIM3aTOpax, BaTa, COMPT, HOJ, PE3MHOBBIE MEPUYATKH,
MackH, 3%-HbIil pacTBOP XJIOpaMHUHA.

Xox padorsl. Ha nHo mpoGupku nomematoT 1 karuio yHHUBeEpcalibHON
AHTUPE3YCHOW CBHIBOPOTKH M 1 Karumo uccieayeMoil KpoBu (MM SPUTPOIIMTOB).
CopaepxxruMoe NpoOUPKH MEPEMELINBAIOT BCTPSIXUBAHUEM; 3aT€M MEJJIEHHO IO-
BOPAUMBAIOT MPOOUPKY, HAKJIOHSS €€ MOYTH O FOPU30HTAIBHOTO MOJIOKEHUS
TakKUM 00pa3oM, 4TOOBI COIEPKUMOE PACTEKAIOCh MO CTEHKAaM — 3TO JeJIaeT
peakuuio 6osiee BoipakeHHOM. Kak mpaBuiio, arrironuHanus HacTynaer B Teve-
Hue 1-ii MuH, HO [y 00pa30BaHUs YCTOMYMBOIO KOMIUIEKCA «aHTUIE€H—AaHTH-
TEJI0» U YETKO BBIPAKEHHOM arriroluHallY, a TaKkKe BBUAY BO3MOXKHOCTH 3a-
MEJIJIEHHOW peakluu Mpu c1ado BbIPAKEHHOM arrJlOTHHUPYIOLIEH cClIOCOOHOCTH
SPUTPOLIUTOB, KOHTAKT SPUTPOLIUTOB C PEArCHTOM CJIEIYET MPOBOJUTD, Bpallas
NPOOUPKY B TOPU3OHTAIBLHOM IOJIOKEHUH HE MeHee 3 MMH, 4TOObI CMECh pac-
TeKaJlach MO CTEHKaM MpPOOMPKH. 3aTeM i UCKIIOYEHUS HecnelupuyecKon
arrJlOTUHALMK SPUTPOLUTOB B MPOOUPKY M00ABIAIOT 2—3 MJI M30TOHUYECKOTO
pactBopa NaCl u nmepememuBaroT, He B30anThIBasi, myTeM 2—3-KpaTHOTO Iepe-
BepThIBaHUS POOUpPKU. OLEHKY pe3yJIbTaTOB MPOBOJAT BU3YaJbHO.

OOHOBPEMEHHO C HCCIEAOBAHUEM LIEJIbHOM KPOBU MPOM3BOIAUTCS KOH-
TPOJBHOE HCCIIEIOBAHUE CTAHJAPTHBIX PE3YC-TMOJOKUTEIbHBIX IPUTPOLUTOB
tor e rpymnbl win rpynnsl | (0) mo cucreme ABO u craHmapTHBIX pesyc-
OTPULATENBHBIX 3PUTPOLIMTOB, O0A3aTENBHO OJHOTPYHIHBIX C HCCIEIYyEeMOM
KpPOBBIO.

Hanuuue arrmoTvHanuy B BUJAE XJIONBEB U3 3PUTPOLIMTOB Ha (oHE Mpo-
CBETJICHHOM KUAKOCTH YKa3bIBa€T Ha PE3yC-MOJOKUTEIbHYIO TPUHAIEHKHOCTD
nccnenyemoit kposu (Rh'). OTcyTcTBhe arrmiOTHHAIIME YKa3bIBAaeT Ha pe3yc-
OTPHIIATEIBHYIO MPUHAIICKHOCTE HccieayeMoit kposu (Rh").

Pe3ynpTaT cunTaeTcsi MCTUHHBIM TOCIIE MPOBEPKU KOHTPOJBHBIX 00Pa3LOB,
T. €. IPH arrJlOTUHALMU CO CTAaHAAPTHBIMU PE3YC-TIOJ0KHUTENbHBIMU SPUTPOLIU-
TaMU U OTCYTCTBUM arrjlOTUHALMHA CO CTAaHJAPTHBIMU PE3YyC-OTPULIATEIbHBIMU
SPUTPOLIUTAMH, OJHOTPYMIHBIMU C UcCaeAyeMOil KpoBklo 1o cucteme ABO.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. Hapucyiite cxeMy omnbiTa OINpenesaeHus] pe3yc-MpUHaAICKHOCTH HCCe-
y€MOU KPOBH.

2. Ilo pesymbraTtaM oOIBITa CHAEJANTE BBIBOJ O pPE3yC-IPUHAMLICKHOCTU
nccnenopasmeiica kposu (Rh” wmm Rh).

2. BoiBoa: ucciieyeMasi KPOBb SIBJISA-
ercs (Rh" wim Rh'), Tak
KaK MpPH CMEeIIMBAHUM €€ ¢ YHUBEp-
CaJbHBIM peareHTOM aHTHpe3yC B
npodupke HadI0Aa€eTCs
(ma, HeT) arrJTHHALUS

1. Puc. Cxema omnbiTa onpeaeaeHHus
pe3yc-NPUHAIE;KHOCTH KPOBH
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MOLIY CTaHAAPTHBIX CHIBOPOTOK M CTAHJAPTHBIX 3PUTPOLUMTOB WIHM C IOMOIIBI) MOHOKIJIO-
HAJTBHBIX QaHTUTEN (CM. JIOTIOJIHEHHE).

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. 3anonnute Tabauikl 4 u 5. B Tabnuie S ykaxute, B KAKOM Ciiydyae Mmpo-
ucxoaut (+) WK HEe MPOUCXOTUT (- ) arrIFOTHHALIUA.

2. Hapucyiite cxemy ompeneneHus rpymnnbl KpoBu B cucteme ABO mns
HCCJIEIOBABIIENCS HAa 3aHATUU KPOBU.

3. Cnemnaiite BBIBOJ, K Kakoi rpymnmne B cucteMe ABO oTHocHUTCS Uccieno-
BAaBILASICS KPOBb.

IMPOTOKOJI
Tabauya 4 Tabauya 5
I'pynnbl | ArTJIIOTHHHHBI | ArrJiloTHHOTeHbI | | Tpynnbl | I'DyNIbI CTAHAAPTHBIX CHIBOPOTOK
KPOBH CHIBOPOTKH IPUTPONUTOB kpoBu | Oab (I) | Ab (I1) | Ba (lI1) | ABO (1V)
Oab (1) Oab (1)
Ab (1) Ab (1)
Ba (I11) Ba (1)
ABo (1V) ABy (1V)

3. BbIBOA: Hcc/1e10BaHHASI KPOBH OTHOCHTCSA
K rpynmne B cucreme ABO, 1. k.

€€ SPUTPOUUTHI

(comep:xaT/He cogepiKar)

arrJIl0THHOT eHbI (A, B).

2. Puc. Cxema omnbITa onpeaeaeHust
rpynnsl KpoBH B cucreme ABO

Pa6ora 5.2. ONPEAEJEHUE PE3YC-IIPUHAIJIEZKHOCTHU KPOBH
(memoHCcTpamMs)

Onpenenenue pe3yc-PUHALIEHKHOCTH HUCCIEAYEMON KPOBH IPOBOIAT
[0 TAaKOMY K€ MPUHIUITY, KaK U OIpeAesieHre rpymibl KpoBu B cucreMe ABO.
HccenenyeMyro LENbHYI0 KpPOBb WM B3BECh 3PUTPOLUTOB CMEIIMBAIOT C YHH-
BEPCAJIbHOM AaHTUPE3YCHOM CBIBOPOTKOMW, COAEpIKallel AaHTUTeNla K pe3yc-
aHTureny. [lo ucTtedeHMM yCTaHOBIIEHHOTO BPEMEHU CMECH MPOBEPSIOT HA Ha-
JVUYUE arrIlOTHHALMYU, NPU TMOSBICHUM KOTOPOM PEAKIHM CUUTAIOT IOJIOXKH-
tenpHOU. CHcrema pesyc, B orinuuue ot cucreMsl ABO, He uMeeT ecTecTBeH-
HBIX arrJIlOTUHUHOB, HO OHM MOTYT MOSBIISTHCS NPU UMMYHHU3ALUU OpraHu3Ma
pPe3yC-HECOBMECTUMOM KPOBBIO.

Marepuajibl 1 000pyI0BaHHE. YHUBEPCAJIBHBIN PEAreHT aHTUPE3YC IS
IKCIPECC-METO/Ia; MHUMeTKa K Hemy; npodupka; 0,9%-weiii pactBop NaCl;

30




2) arnmoTUHUHBL cTaHaapTHeIX chiBopoTok rpynm Oaf (1) u Ba (l11)
BBI3BATM TIOJIOKUTENBHYIO PEaKIMI0 arriIOTUHALMN, @ CBIBOPOTKH TPymIbl Af
(1) ¥ orpunarensuyro. Mccnenyemas kpoBb npuHaaiexur K rpymmne AP (11);

3) armmotuHUHBI cTaHaapTHBIX chiBopoTok rpymm Oaf (1) u AP (I1) Bei3Ba-
JIM TIOJIOXKUTEIIBHYIO PEAKIMIO arTI0THHAIINK, a ChIBOpOTKH rpymmbl Ba (1) —
orpuniatenpHy. Mcenenyemast kpoBb npuHauiexkut k rpymme Bo (11);

4) arrJrOTUHUHBI CTAHIAPTHBIX CHIBOPOTOK BCEX TPEX TPYII BBI3BAIH IO-
JOXUTENBbHYIO peakiuio arrmoTuHanmuu. Mccnegyemas KpoBb MPHHAIICKUT
k rpynmne ABO (1V). B atom ciydae, mpex/ie 4eM JaTh TaKOE 3aKIIOUYCHHE, IS
UCKJIIOYCHHUS HeCTeUn(UYeCKON  arriioTUHAIMU, HEOOXOANMO MPOBECTH
JOTIOJIHUTENIPHOE KOHTPOJBHOE HCCIIEIOBAaHHE CO CTAaHAAPTHOW CBIBOPOTKOM
ABO (IV) rpynmel mo TOH k€ METOJIHMKE B CBOOOJHOM (YMCTOM) KBajpare
Tapenku. OTCYyTCTBHE arrffOTUHAIIMN B 9TOM HCCIIEJJOBAHUU TTO3BOJISIET CUNTATh
paHee TOTyYeHHbIE peakluu cenn(UIEeCKUMHA U OTHECTH UCCIENYeMYI0 KPOBb
k rpynne ABO (V). Hanuuue arrmrotuHanum ¢ cbisopotkoid rpymnmsl ABO (1V)
TOBOPUT O HecMenupUYecKoi arrimoTHHAIWU. B 3TOM cimyuyae uccienoBaHHe
ClIelyeT IOBTOPHUTH C OTMBITHIMHU PUTPOIIUTAMH.

BrisiBrieHue apyrux KOMOMHAIMI peakuuil arrjJloTHHALUKA TOBOPUT O He-
MPaBHJIBHOM OMPEEICHUN TPYIIOBON MPUHAIEKHOCTH KPOBH.

OumméKu npu OTNpeieTICHHH TPYNIOBOI MPUHAITIC)KHOCTH KPOBH BO3MOXK-
HBI B CUTYaIUsX, KOT/Ia arrJIFOTUHALIMS HE BBISBIISICTCS WIN TOSBIISIETCS JIOXKHAS
arTJIIOTUHAIUS.

OTCyTCTBHUE arrIIOTHHAIIMA MOXET OBITH 00YCIOBICHO CIEAYIOUIUMH TPH-
yrHaMU: 1) 3aMeJIJICHUEM ATOW PEaKIuK MPH BBICOKOW TEMIIEPaType OKPYKaro-
mierd cpenbl > 25 °C (onpezenieHre TPyNOBON MPHUHAIICHKHOCTH KPOBH MOYXKHO
NPOBOJUTH TOJBKO MpH Temrepatype B nomenieauu ot 15 no 25 °C); 2) no6as-
JICHHEeM K CTaHJAPTHBIM CHIBOPOTKAM H30BITOYHOTO KOJUYECTBA MCCIEAyeMOM
KPOBH, 4TO BEJIET K CHU)KCHHUIO B HUX TUTPA arrJlOTHHUHOB (IOMHUTE, YTO Karl-
Js1 BHOCUMOW KpOBH JOJDKHA ObITh B 5-10 pa3 MeHbIlle KAk CHIBOPOTKH);
3) ciaboi aKTHUBHOCTHIO CTAHIAPTHOW CHIBOPOTKH MJIM HHU3KOH arriiOTHHH-
pyIolei crnocOOHOCTHIO 3PUTPOLIUTOB.

BeisiBieHHE OXKHOW AarriiOTHHAMKA TpU €€ (PaKTHIeCKOM OTCYTCTBUU
MOXXET OBbITh O0YCIIOBJIEHO MOJACBIXaHUEM Karlld ChIBOPOTKA M 00pa30BaHHEM
«MOHETHBIX CTOJOMKOB» IPUTPOIMTOB WIIH MPOSBICHUEM XOJOIOBOW arriroTH-
HallMU NMpU NOHMKeHUH Temnepatypsl < 15 °C. JloOaBineHue Kamiu u30TOHUYe-
CKOTO pacTBOpa XJOpUAA HATPHUS K HCCIEAYEMOW CMeCH CBIBOPOTKH U KPOBH
U TIPOBEJICHUE MCCIIEIOBaHUS Npu TemmnepaTtype Bboiiie 15 °C mo3BossioT uzbe-
KaTh YKa3aHHBIX OIIMOOK.

IIpumeuanue. [Ipu noJrydeHUH COMHUTEIBHOTIO WIIM HEYETKOTO PE3yJIbTaTa IIPU NIEPBOM
OIIPENIETICHUN T'PYIIIBI KPOBU MPOBOJAT TOBTOPHOE UCCIIEA0BAaHUE IPYIIIOBOM NIPUHAIJICKHO-
CTH TOM K€ KPOBHU CO CTAHJAPTHBIMU CBIBOPOTKAMHM JIPYruUX cepuil. Ecim pe3ynbTaTsl ocra-
IOTCSl HESICHBIMH, TO CJIEAYET OMPEICITUTh IPYIITY KPOBH MEPEKPECTHBIM CIIOCOOOM TIPH TI0-
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SPUTPOLIUTOB MCCIEAYEMOW KPOBU M COOTBETCTBYIOIIMMM AHTUTEIAMU CTaH-
JApTHOM CHIBOPOTKU. Tak Kak aHTUTENA, COJIEpkKAIIUECs B CTAHIAPTHBIX ChIBO-
pPOTKax, U3BECTHBI, IO pe3yJibTaTaM HAJUYUS WJIK OTCYTCTBHS arrjIlOTHHAIIMU
OTpEAEIIAIOT AHTUTEHBI IPUTPOLIUTOB UCCIIEAYEMOM KPOBH, U, TAKUM 00pa3zom, —
rpyniy kposu no cucreme ABO.

Marepuannl u o6opynoBanue:. cranaaptasie ceiBopotku Oaf (1), AP (I1),
Ba (I11) 1 ABO (IV) rpynn AByX pa3jvdHbBIX CepUil; MUNETKU K HUM; (apdhopo-
Bas TapesKa; CTeKIsHHBIC Majgouku; nzoronuueckuii (0,9%-uwiit) pactBop NaCl;
ckapu(UKaTOpel B CTEpPUIM3ATOpax; BaTa, CIUPT;, HOM; pPE3UHOBBIC MEPUYATKH;
Macku; 3%-Hbli pacTBOP XJIOpaAaMHUHA.

Xox padorsl. OnpeneneHue Tpynnbl KPOBU JOKHO MPOBOJIUTHCA B IO-
MELIEHUU C XOPOIIUM OCBEIlIEHHEM Npu TeMmiiepaType 15-25 °C.

Onpenenenue MpoBOJAT HA CHELUANBbHBIX IUIAHIIETaX. B cOOTBETCTBYIO-
mue yriayoneHnus turanmera BHocAT numnetkamu 0,1 mur (1 Gosbimas karuis)
Ka)KJ0M CTaHIapTHOM CHIBOPOTKH JABYX cepuil. KpoBb nis uccienoBanus 6epyT
U3 najblia, coonoaas Bce HeoOxoauMble npasuia. [lepByro Kamio KpoBU CHU-
MaroT MapJIeBbIM IIAPUKOM. 3aTe€M CTEKISIHHBIMH MaJ0YKaMH MOCJIE10BATEIbHO
100aBist0T KpoBb (B 510 pa3 MeHbIIIe CBIBOPOTKHU) B KAK/YIO KAILITIO CHIBOPOT-
KM U TUIATEJbHO NepemMermuBaroT. [lonydeHHyo cMech JOMOIHUTENBHO Mepe-
MELIMBAIOT MOKAaYMBAHUEM TapesikKd, U HAOIIOAAIOT 32 XOJAOM pEaKIuu B Teye-
HUe He MeHee 5 MuH. OOBIYHO peakivs arrJIOTUHAIMA HAaYWHACTCS B TCUCHHE
nepBbix 10-30 ¢, oHAKO arrilOTUHAIUS MOXET OBITh OoJiee MO3HEH, HAIpH-
Mep, ¢ aputpouutamu rpymmsl Ap (I1). TTo Mepe HacTyIUIeHHs arrIFOTHHALNH,
HO HE paHee 4eM uepe3 3 MUH, B KaIlld, B KOTOPbIX HACTyNuja arrjoTHHALIMS,
nobGasnsitoT o 1 karute muzoroHmueckoro pacteopa NaCl u mpomomkaror Ha-
0JI0/IeHHE TIPU MOKAaYMBAHUU TAPEJIKH €Ile B TEUEHHE S MUH, MTOCJI€ Yero OKOH-
YaTesIbHO OLICHUBAIOT PE3YJIbTAT.

Peaxiius B Kax10i1 Karie MOXKET OBbITh MOJT0XKUTEIBHON JTM00 OTPUIIATEIb-
HOU. IIpy MONOKUTENBHON pEAKIMU B CMECHU IOSABISAIOTCS BUIAUMBIE HEBOOPY-
’KCHHBIM TJIa30M MEJIKHMEC KPAaCHBIC 3CPHBINIKK (arrfOTHHATHI), COCTOSIINE U3
CKJICEHHBIX 3pUTPOLUTOB. OHU MOCTENEHHO TPYNIUPYIOTCS B 0oJjiee KpyMIHbIE
3epHa WJIM XJIOMbS HEMpaBUIbHOU (GopMbl. [Ipr 3TOM CHIBOPOTKA MOJHOCTHIO
WM YaCTUYHO oOecliBeurBaeTcs. B ciiyyae oTpuaTenbHOW peakuuu CONEepKu-
MO€ Karejlb OCTaeTCsl PABHOMEPHO OKpPAIllEHHBbIM B KPacHBIA LIBET, U arritOTH-
HAThl B HEM HE OOHapyKuBaroTcs. Pe3ynbTaThl peakiiuu B Karisix ¢ ChIBOPOTKA-
MU OJTHOM TpyHIbl 00€uX Cepuil JOJKHBI ObITh OJTMHAKOBBIMH.

Bo3MOXHBI UeThIpe pa3auyHbIX KOMOMHAIIUN PEAKITUI:

1) arrIrOTHHUHBI CTAHAAPTHBIX CHIBOPOTOK BCEX TPEX TPYII HE BbI3BAIU
peakuuy arriaroTUHALMK, U BCE KaIllIM OCTAJIUCh PABHOMEPHO OKpALIEHHBIMU
B KpacHbI! 1BeT. B 3TOM ciiyuae ucciegyemas KpoBb MPUHAJICKUT K TPYIINE

Oa (1);
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6. Jpyrue cucrembl rpynn kpoBu. Cucrema JEMKOLMTAPHBIX aHTUT€HOB
HLA, ee 3HaueHue.

7. OCHOBHBIE MPUHLUIIBI TO100pa TOHOPCKON KpoBU. DaKTOPHI pUCKA AJIs
penunuenTa. Mepbl npopuiIakTUKM UHPULIUPOBAHUS PELUNUEHTA MPHU Mepesu-
BaHWUU JJOHOPCKOM KPOBU WJIM €€ MpenapaTosB.

8. JloHopckass kpoBb M ee mpemnaparbl. KpoBe3amelaromue pacTBOpHI,
TpeOOBaHMUsI, IPEIbABISIEMbIE K HUM.

Bonpocwt 0na camokonmpons:
1. B uem Baxkueiimue otnuuusi cuctembl ABO oT cuctemsl pesyc-hakropa?
2. Tlo pe3ynpTaTam CMENIMBaHUS HCCIEAYeMOW KPOBHU CO CTaHIAPTHBIMU
CBIBOPOTKAaMU OTIPEACIUTE TPYIITY KPOBU:
CTaHJapTHBIE cbiIBOpOTKH: 1 2 3
HAJIMYHME arrIIOTUHAIMU. €CTh €CTh €eCTh
3. Uro takoe pesyc-koHGHKT? [lepedncnuTe BO3MOXKHBIE TPUYUHBI €TI0
BO3HUKHOBECHHUS.
4. K xakuM MOCIEACTBUSAM MOXET MPUBOANTH MEPeIMBaHNEe KPOBH, HECO-
BMecTUMOM 1o cucteme ABO?
5. B dem 3akirodaercs OTIMYHME METOJOB OINpPEAENEHHS TPYIIB KPOBU
cucteMbl ABO ¢ mOMOIIBIO CTaHAAPTHBIX CBIBOPOTOK M MOHOKJIOHATBHBIX
CBIBOPOTOK?
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VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a TaKKe 00yJaronue KOMIIbIO-
TepHbIe porpammsl. Jlomn. nHpopmarmst k 3anstuio (C. 42-51 npaktukyma)

2. @uzuonocus denoseka / nox pen. B. M. Cmupnosa. M. : Menuruna, 2001. 608 ¢. C. 33—
37, 61-63, 180-187, 206-238.

5. @usuonocus yenosexa : yaeOnuk. B 2 1. / mox pen. B. M. Ilokposckoro, I'. ®@. KopoTbko.
M. : Menmumuna, 1998. T. 1. 447 c. C. 308-313.

3. @usuonocus 4yenoseka : yueOnuk / mox pen. B. M. Ilokposckoro, I'. ®@. KopoTbko. 2-¢
u31., nepepad. u gon. M. : Menumuna, 2003. 656 c. C. 256-260.

4. Cooprnux HOPMATUBHBIX JOKyMeHTOB 1o mpobieme BUY/CIIUA. Munck, 1999. 132 c.
[Tpuka3 Ne 351 ot 16.12.1998 r. Ilpunoxenne Ne 8 «MHCTpYKIUS 0 MPODUITAKTUKE BHYT-
pubosbHUYHOTO 3apakeHus: BUY-undeknueil u npeaynpexaeHuo npodeccuoHatbHOTO
3apakeHus MeapadboTHrkoB». C. 31-35.

INPAKTUYECKUE PABOTbI

Padora 5.1. ONPEJEJEHUE I'PYIIIIBI KPOBU B CUCTEME ABO P MOMOIIA
CTAHJIAPTHBIX CHIBOPOTOK (1eMOHCTpAIHsI)

['pynmoByro NMprUHAIIIEKHOCTh UCCIEAYEMOM KPOBU OIPEAEISAIOT 10 PeaK-
UMW FeMarriIfOTUHALNMHA, KOTOPYIO IPOBOASAT C MOMOIIBIO CTAHAAPTHBIX CHIBOPO-
TOK. B OCHOBE TakoW peakiUU JIEKUT B3aUMOJECUCTBUE MEXKAY AHTUTECHAMU
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MMPOTOKOJI
Iloka3zarein Hopma Ilony4eHHBI pe3yJibTaT
1. DpUTPOLHTHI (3,9-5,1) ~ 10"/ y myx.
(3,7-4,9) "~ 10"/ y xen.
2. 'emorno6un 130-170 r/n y myx.
120-150 r/n y xeH.
3. LIBeT. moka3areinb 0,8-1,05
4. CO2D 1-10 mm/4 y MyX.
2—15 mm/4 y xeH.
5. JIefikoIHTHI (4-9) " 10%xn
6. Jletiko1r. opmyra 100 xnerox (mmm 100 %)
6.1. bazoduisl 0-1%
6.2. D03uHO MBI 1-5%
6.3. Heiitpodusr:
MHUEITOIUTHI 0%
IOHbIE 0-1%
NaJI0YKOSACpHBIE 1-5%
CETMEHTOSICpHBIE 4668 %
6.4. MOHOIIUTHI 2-9%
6.5. Jlumpouuts 1840 %
JlonoJIHUTeIbHbIE MOKA3aTeH:
Uunexc casura* 0,05-0,1
Petuxynonurel 0,5-1,2%
TpomOOIHTEI (150-450) * 10%xn
Wunekc capura (MHIEKC pereHepanuu) ¥4 3TO OTHOIICHHE MHEIOIUTOB, IOHBIX U T1a-
JIOYKOSIIEPHBIX HEUTPO(DUIIOB K KOJMUECTBY CETMEHTOSACPHBIX.
13380:10) &

3ansatne 5.  I'pynnsi kpoBu. CucreMA ABO; Pe3yc (Rh).
Du3noI0ruYecKoe 000CHOBaHME 10AOOPA JOHOPCKOM KPOBH

OcHOBHBIEC BOIIPOCHI:

1. AHTUreHBl KJIETOK KpOBHU. Ba)kHeHlIne CUCTEMBbI 3pUTPOLMTAPHBIX
anturenoB — ABO u Rh.

2. I'pynmbt kpoBu cucteMbl ABO. AHTHIeHbI (arTIFOTHHOTEHBI) U aHTHTE-
7a (arrIFOTUHWHBI) TPYII KPOBH.

3. Peakuuy HECOBMECTUMOCTH TPYNI KPOBU MPU HEMPABUIBHOM IMeEpesu-
BaHuM. llocnencTBus nepenuBaHus KpoBH, HeCOBMeCcTUMOM 1o cucreme ABO.

4. Onpenenenue rpyrmbl KpoBu B cucteme ABO. CtanaapTHbIE CHIBOPOT-
K1. MOHOKJIOHAJIbHBIE CBIBOPOTKH.

5. Cucrema anturenoB pe3yc (Rh) HLA, ux xapakrepuctuka. [Tocmeact-
BUS NEpEIUBaHUS KPOBU, HECOBMECTUMOM IO CUCTEME PE3YC.
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INPOTOKOJI

1. COD uccaenyemoii KpoBu = MM/4.

2.1) B Hopme COD: y My:KYHH MM/4; Y KEeHIIHH MM/4;

2.2) npn onpeneierun COD KpoBb cMemMBAKT ¢ 5%-HBIM PacTBOPOM IHUTPaTa
HATPHS C HEJIBIO
3. BoiBon:

Padora 4.4. ®U3HOJIOIrMUYECKAS OLIEHKA PE3YJIbTATOB
OBIIEIO AHAJIM3A KPOBH

OOmMii KITMHUYECKUN aHaJIU3 KPOBH — OJIHO U3 CaMbIX PacHpOCTpaHEH-
HBIX J1a00paTOPHBIX KCCIEIOBAaHUM, KOTOPOE BKIIIOYAET OMpEACNICHUE CIeIyIO-
IAX OCHOBHBIX MOKAa3aTEIIEH:

1) coneprkanue remorioouna (r/in);

2) KOJMYECTBO IPUTPOIUTOB B 1 J1 KpoBH;

3) pacder IIBETOBOTO MOKa3aTels;

4) KOJIMYECTBO JICHKOIMTOB B 1 JT KPOBH;

5) neiikorutapHas GopmyIia.

6) CKOpOCTB OCEIaHus SPUTPOIUTOB;

K MOmoJHUATETBHBIM HMCCIICIOBAHUSM OTHOCST: OTpEICICHUE KOJIMYeCTBA
TPOMOOIIUTOB B 1 JT KpOBH, MOACUET MPOIIEHTHOTO COACPIKAHUS PETUKYIOIIUTOR
U HEKOTOpBIC Apyrue nokaszarein. COBpeMEHHBIC TeMaTOJOTHICCKHUE aHaIh3a-
TOPBI TTO3BOJISIIOT JTIOTIOJHUTEIBHO ONPEEIATh: TEMAaTOKPHUT; 00BEM IPUTPOITHU-
TOB, TPOMOOIIUTOB U JICHKOITUTOB, COJIECpPKAHUE TEMOIJIOOMHA B DPUTPOITUTE
U JIp.

[To moka3zaTensiM OOIIero aHam3a KPOBH Bpad MOXKET OIICHHTH JIbIXaTelb-
HYI0 QYHKIMIO KpoBH (IO MOKA3aTEeNsIM COJICPIKaHUs TeMOTJIOOMHA, KOJIHMUECTBY
SPUTPOIUTOB); HHTEHCUBHOCTD IPUTPOI033a (M0 KOJMYECTBY PETHKYJIOIMTOB);
MPEANOIOKUTh HaMHune WH(HEKIIMOHHO-BOCTIATUTEIBHBIX W ayTOMMMYHHBIX
MPOIIECCOB B opranu3Me (10 KOJIMYECTBY JICHKOIMTOB, CABUIY JICHKOIUTAPHON
dbopmyiiel BiieBo ¥ u3MeHeHusM COD) u T. 1.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

3amonHUTEe TaONMIly MOKa3aTeseil 00Iero ananmu3a KpoBy 1Mo pe3yibTaTaM
pabot 3.3, 3.4, 3.5, 4.2, 4.3. Cnenaiite BbIBOJ O COOTBETCTBHM MOJYUYEHHBIX
pe3yabTaTOB HOPME.

25




IJ1a3Mbl KPOBU M KOJIMYECTBO 3PUTPOLIMTOB. YBEIUUYEHHUE COJEpKaHUA IJ100Y-
JHHOB U (puOpuHOTreHa W/viv CHIKCHHUE COJICPXKAHHS aTbOYMUHOB B ILIa3Me,
a TaK)K€ CHIKEHHME KOJUYECTBA SPUTPOLIUTOB COMPOBOKIAAETCA YBEIMYEHUEM
COD. YBenuyeHue KOJNIMYECTBA SPUTPOLUTOB B KPOBH, & TAK)KE IOBBIIIEHUE
coliepKaHus aNbOYMUHOB U >KETYHBIX TUTMEHTOB BbI3bIBAaeT yMeHbIleHne COD.
bonee Beicokne 3HaueHUss HOpMbI COD y KEHIIMH CBA3aHbI C MEHBIIINM COJEP-
KAHUEM DPUTPOLIUTOB.

B ¢uznonorunveckux ycnoBusax nosbimeHHas COD HabmIogaeTcss BO BpeMs
OEepEeMEHHOCTH, TIPU CYXOEJICHUU M TOJIOJJaHUH, MTOCIIe BaKIMHAINKU (BCIIEACTBHE
YBEIUYCHUS COJICPIKaHUs TIIOOYIMHOB U (PMOPUHOTCHA B IJIa3Me). 3aMe/IIICHHE
COD MmoxeT HaOIIOAATHCS P CTYUIEHUH KPOBHU BCJEACTBHE YCHJIEHHOI'O HC-
napeHus nmota (Hampumep, Mpy JeHCTBUU BBICOKOHM BHEUTHEW TEMIIEPATyphl) WK
MOBBIIEHHOTO 00Pa30BaHUsl U COJCPKAHUS IPUTPOIMTOB B KPOBH (HAmpumep,
y KHUTEJCH BEICOKOTOPbS WIH Y AIBIIMHUCTOB).

N3menennem COD compoBoXIaroTcsi MHOrue 3abosneBaHus. Tak, mpu
OOJBIIMHCTBE MH(PEKIMOHHBIX, BOCMAIUTEIbHBIX U ayTOMMMYHHBIX 3a00JieBa-
HU#l (BCIICJCTBUE THUIEPIIO0yIMHEMUN u/vnu runepduOpuHOreHemMun), 001e3-
HSX TIOYEK ¢ HEPPOTHYECKHM CUHAPOMOM (U3-3a MOTEePH albOyMHHOB C MOYOU
U Pa3BUTHUS TUIOATBOYMUHEMIH), 3JI0KAYECTBEHHBIX OIyXOJIIX M TeM00acTo-
3ax (W3-3a yBENUYCHUS COJEPKAHMSI B KPOBU KPYIMHOMOJICKYJISIPHBIX OCITKOB
u/WIM YyTHETCHUsT SPUTPOI0d3a M Pa3BUTUSL aHEMUHM), SHIOKPHHHBIX 3a00JIeBa-
HUSIX (THPEOTOKCHKO3€ M CaXapHOM JuMa0eTe) M aHEeMHUSAX Pa3IMyHOro TeHe3a
otmeuaercs nosbiieHue COJ. Ymenbumienne COJ, BIIIOTH A0 MOJHOTO Mpe-
KpalleHus: ocelanusi, ObIBaeT MPU 3PUTPOLIUTO3E.

Martepuanasl u obdopyaoBanue. npubop I[laHueHkoBa, 4acoBoe CTEKIIO,
cKkapu(UKaTOphl B CTEPUIIM3ATOPAX, PE3UHOBBIE NIEPUATKH, MACKH, BaTa, CIUPT,
Mon, 3%-HbIl pacTBOp XJopaMuHa, OSY%-HbI pPacTBOpP JIMMOHHO-KHCIIOIO
HaTpHUS.

Xoa pa6otsl. [ns onpenenenus COD ucnons3yroT npubop [lanyenkona.
[Munerky (kanmwuisap) npuOopa NPOMbIBAIOT S5%-HBIM pacTBOPOM IUTpaTa
HaTpus. B34Tyro 1S ncciieloBaHts KPOBb TIIATENBHO NEPEMELINBAIOT C LIUTPA-
TOM HaTpusl Ha yacoBoM crekie. CMechb HaOuparoT B mUNeTky a0 metku O.
[MuneTky moMemaroT B mTaTuB Ha 1 yac cTporo BepTukanbHO. Pe3ynbraT onpe-
JENSA0T 10 CHUKEHHUIO KPACHOI'O CTOJIMKA PUTPOLUTOB B KAWJUISIPE OT TOUYKH
0 (B MuITUMETpAX).

[Tpu onpenenennun COD cTporo coOI0AAI0T: TOYHOCTh COOTHOIIEHUS LIUT-
pata 1 KpoBu — 1:4; BEpTUKaIbHOCTb PACIIOJNIOKEHUS MUMETKH B IITATUBE; TEM-
neparypy B nomenieann — 18-22 °C (mpu 6osnee Huskon temmeparype COD
3aMeIIseTCsI, a TIpU 0oJiee BHICOKON ¥4 yBEIIMYMUBACTCS).

Yka3anus K opopMIIeHHIO IPOTOKOJIA:

3anoysiHUTE TPOTOKOJN. OLEHUTE MONYYECHHBIM pE3yJbTaT, CPaBHUB €ErO
C HOPMOH.
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IMPOTOKOJI

2. Yncuo neiikouutos (JI) B 25 6oabmmx kBaj-
parax paBHO KJIETOK.
3. Uncuo neiikouutos (X) B 1 1 KpoBH paccyu-
ThIBaeTcs 1o opmy.ie:
x =L A00° 20 465 - p- 5 108/
400
X= " 10°n.
4. BeIBOA:

1. Puc. Cmecurean AJ4 JEeHKOLUTOB

Pabora 4.2. [IOJCYET NPOIEHTHOI'O COOTHOWEHHUS OTAEJbHBIX ®OPM
JIEMKOLIMTOB B MA3KE KPOBM (JIEHKOLIUTAPHASI ®OPMYJIA)

Xox padotbl. PykoBoACTBYsICh MOKa3aTeasiMU: pa3Mep KIETOK, hopma si-
pa, XapakTep OKpacKu siApa ¥ LUTOIUIa3Mbl, HaJUYME WM OTCYTCTBHE I'PAHYJ
B IUTOIUIa3ME M UX OKpacka, MOACUYUTANTE COOTHOUIEHUE pa3IMYHBIX (HOpM
neiikoruToB (Ha 100 KJIETOK) B OKpAIIEHHOM Ma3Ke KPOBH 10 ero Gotorpadum,
MIPEICTaBIIEHHON Ha YKpaHe MOHHUTOPA.

Yka3anus K opopMIIeHHIO IPOTOKOJIA:

1. BuecuTte nosiydeHHbIE JaHHBIE TO MOJCYETY Pa3IM4HbIX (HOpPM JIEHKO-
LIUTOB B TA0JIUILY.

2. Buecure nannbie o % neitkonutoB manoro pasmepa (W-SCR; % num-
¢doumros) u 6ombioro pazmepa (W—-LCR; % apyrux JISHKOIMTOB) B TAOJIHILY.

3. OreHuTte NOIy4YEHHbIN pe3yabTaT, CPABHUB €r0 ¢ HOPMOU

IMPOTOKOJI
Conepxxanue pa3jJMYHbIX BU/IOB JIEKOIIUTOB B KPOBH B3POCJIOI0 YeJI0BEKa
Mowasarenn | | | s || |
B 1 mxn 4000- 9000 0-90 | 40- 350 | 2000- 5800 | 80- 600 | 1200- 3500
B % 100 0-1 1-5 46- 76 2-9 18- 40
B ma3ke kpoBu 100

BriBoa. Jleiikouurapuass ¢opmysa (B HOpMe; 6a30-, 203MHO-,
HeliTpoduiust (MM -TIeHHsI); MOHOLMTO3, JIUM(OIUTO3; MOHOIMTONEHHs, TUMpoH-
TONEHUS).

Pab6ora 4.3. ONPEAEJEHUE COD O METOAY [TAHYEHKOBA (IeMOHCTpAIIHS)

[lpu coxpaHeHUU KPOBU B HECBEPTHIBAIOMIEMCS] COCTOSHUH IPUTPOIUTHI
OCeJalOT Ha JIHO MPOOUPKH, Tak Kak uX ynaeiabHbid Bec (1,096 r/mi) Bhiiie, yem
wiasmbl (1,027 r/mi). B HOpMe y 310poBhIX Jitoneit COD coCcTaBseT: y MyiK-
yuH — 1-10 mm/uac; y xkeHumun — 2-15 mm/4yac. Baxueitimumu pakropamu,
prnustonumMu Ha COD, SBISIOTCS COOTHOIICHUE Pa3IUYHBIX BHUIOB OEIKOB
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8. Caemnaiite 3aKI0YeHUE MO aHAIU3Y KpOBU MYX4MHbI 40 JIeT: 3puTpoLu-
TBI — 2,9 X 1012/.11; remoryioonH — 90 r/1; 1IBETOBOM MoKa3aTelb — pacCUUTam-
Te; neiikoruTl — 5 x 10%/1; TpoMOouThl — 80 X 10%n; COD — 10 mMm/uac.

JIUTEPATYPA
1. Jlexyuonmnwiti Matepuan kadpeapbl HOPMAIBHON (QHU3UOJOTHMH W CMEXKHBIX JTUCIUIUIHH.
Y4eOHbIe MaTEepHATbl KOMITBIOTEPHOTO KJIacca K 3aHSITHIO, a TAaKXKe 00yJarolne KOMITbIO-
TEPHBIC TPOTPAMMBI.
2. @uzuonocus venoseka / moxa pea. B. M. CmupHoBa. M. : Menununa, 2001. 608 c. C. 217—
224, 235-238.

3. Dusuonozus uenoseka : yaebuuk. B 2 1. / mox pen. B. M. Tlokposckoro, I'. ®. KopoTsko.
M. : Menmumuna, 1998. T. 1. 447 c. C. 292—298.

4. @usuonoeusn yenosexa : yueobnuk / moa pen. B. M. ITokposckoro, I'. @. KopoTsko. 2-¢ U3,
nepepad. u gom. M. : Memununa, 2003. 656 c. C. 244-256.

INPAKTUYECKUE PABOTbI

Pa6ora 4.1. IIOACYET JIEHKOLIMUTOB B CYETHOM KAMEPE
MO MUKPOCKOIIOM (IeMOHCTpanus)

CozeprkaHie JICHKOLUTOB B KPOBH B HOpMe cocTasisiet (4-9) x 107/

Martepuajabl U 000OpyAOBaHHE. CMECUTENb JJI JIEHKOUMTOB, CUETHAs
Kamepa, 5%-HbIil pacTBOP YKCYCHOM KHUCIOTHI, CKAPU(PUKATOPHI B CTEPUIIU3ATO-
pax, BaTa, CIOHMPT, HOJ, PE3UHOBbIE NEepUYaTKU, Macku, 3%-HbII pacTBOp XJopa-
MUHA.

Jlist moacyera JEMKOLMTOB KPOBb Pa30aBiisilOT B CHELUAJIbHBIX CMECUTe-
nsx. B cmecurens s nedkomuToB HaOuparoT KpoBb 10 Metku 0,5, 3arem
S5%-HbII pacTBOP YKCYCHOM KHUCIOTHI, OJAKPAIIEHHON KpacuTelleM MEeTUJIEHO-
BbIM cuHUM, 10 MeTkH 11 (20-kpatHoe pa3BejecHHE KPOBH). YKCYyCHAsl KUCIIOTa
reMOJIM3UPYET IIa3MaTHYeckue MeMOpaHbl BceX (DOPMEHHBIX 3JIEMEHTOB,
a KpacuTeslb METWJICHOBBIM CUHUN OKpallMBaeT sapa JECHKOLUTOB. Berpsxusa-
10T cMecuTellb 1-2 MuH. 3anofiHSIOT Kamepy U3 aMmmyisl cmecutens. [loncuu-
TBHIBAIOT JICHKOIUTHI (sIpa JICHKOIMTOB) MPU MAJIOM YBEIMYCHUU B 25 OOIBIINX
KBaJIpaTax.

Yka3anus K 0popMIIeHHIO IPOTOKOJIA!

1. Hapucyiite cmecutens 1Jist IEHKOLUTOB.

2. TloacuuraiiTe cyMMapHO€ YUCIIO JEHKOIUTOB B 25 OOJIbIINX KBapaTax.

3. Paccuuraiite no ¢popmyse 4nuciao JEUKOUUTOB B 1 11 KpOBH.

4. OueHuTe NOJYYECHHBIN PE3yJIbTaT, CPABHUB €r0 C HOPMOM.
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3ausartue 4. dusnonornyeckne GyHkuun JenkouuTos. Jlekomnoss.
Hecnenuduyeckas u cnequpruyeckas pe3UCTEHTHOCTD
opranusMa. @uU3noJI0ru4ecKas OLeHKa pe3yJbTaToB
o011ero aHaJIu3a KpoBH

OcHOBHBIEC BOIIPOCHI:

1. JletixouuTsl, ux BuabL. Jlelikouurapuas ¢popmya.

2. I'pa"nynouutsl, X BUAbl. OYHKIUU U CBOMCTBA 3€PHUCTBIX JICUKOIIUTOB.
['panymouuTonoss.

3. MoHomuTel U TKaHeBble Makpodaru. MonomuTonos’s. OcobeHHOCTH
CTPOEHUS U CBOMCTB, 00€CIEUNBAIOIINE BBINIOJHEHNE UMU QyHKIMH. MexaHus-
MbI (parouurosa. [loHsTHE O cUCTEMe KOMILIEMEHTA.

4. Tlonatue o T- u B-numdounrax, 0COOEHHOCTAX UX CO3PEBAHUS U BbI-
noJiHgeMbIX QyHKUuUAX. JIum@ountonoss. Hynesble u miazMaTuyeckue KIETKH.

5. IloHsiTHE O KJIETOYHOM U T'YMOPaJbHOM UMMYHHUTETE; IMMYHHOM OTBE-
te. Kiacchl 1 QyHKIIMM KIMMYHOTJIOO0YJTMHOB.

6. OcHOBHbIE JIEHKOUUTApHbIE U APYTUe MOKAa3aTeau, onpeaeisieMble Ipu
MIPOBEJICHUH OOIIero aHaiau3a KpoBu. Du3MosIOrHUecKas OlEHKa Pe3yJIbTaToOB
oO11ero aHajan3a KpoBu. JlMarHocTuyeckoe 3HadeHre OO0Iero aHaau3a KpoBH.

7. TloHsiTe O BO3pPAacTHBIX HOpMax OCHOBHBIX MOKa3aTejied OO0IIero aHa-
T34 KPOBH.

Bonpocel ona camoxonmponsa:

1. KonmuuecTBO KakuxX (POPMEHHBIX JIEMEHTOB (IPUTPOIUTOB WM JICHKO-
IIUTOB) MOJIJICPKUBACTCS B KPOBU HA 00JIee MOCTOSIHHOM YPOBHE H MTOYEMY?

2. Kakue mokaszatenan KpoBH, ompeaessieMble mpu oOLIeM aHajau3e KPOBH,
XapaKTEepU3YIOT IbIXaTEeIbHYIO (DYHKIHIO KPOBU ?

3. YUto Takoe neiikouuTapHas Gpopmysa? HopmasibHble Mokas3aTesu Jeiko-
HUTapHOU (POPMYJIIBI B3pOCIIOTO 3/I0POBOIO YEIOBEKA.

4. YTo TaKoe «CABUT JIEUKOLMUTAPHOUN (POPMYIIBI BIEBO»?

5. B yem otminumne HpU3MOIOrMUECKOro U peaKTUBHOrO JiekkouuTo3a? [Ipu-
YHHBI PUZNOTIOTUYECKOTO M PEAKTUBHOTO JIEHKOIIUTO30B.

6. Caenaiite 3aKI0YEHUE IO AHAJIU3Y KPOBH >KeHIIUHBI 20 JIeT: 3pUTpOLIHU-
1 — 5 x 10™/1; remorno6us — 160 r/1; BETOBOH MOKa3aTelh — paccunTam-
Te; neitkormTel — 11 x 10%/n (6azodumibr — 1 %; s03uHOGMIBI — 1 %; nmanoy-
kosiiepHbie HelTpodunsl — 10 %; cermentosnepHbie HeUTpoduisl — 58 %;
aumdorutel — 20 %; moHonuTel — 10 %); COD — 30 mm/yac.

7. Cpenaiite 3aKII0YEHUE IO AHAJIU3Y KPOBH >KEHIIUHBI 35 JIET: 3pUTPOLIH-
Tl — 4,2 X 1012/J1; remoryioons — 100 r/7; 1BeTOBO# MOKa3aTelb — pacCyu-
TalTe, JEUKOLUTHE — 4 X 10%n (6azoduner — 1 %; s03uHOpHIBEI — 5 %
najoukosiiepusle Hedtpopuinsl — 1 %; cermeHTosAIepHBIE HEUTPODUIBI —
64 %; mumdorutel — 20 %; MouormTe — 9 %); COD — 5 MmMm/4ac.
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He O0onee 10 B kpyre, a pasMepsl He Oosiee 1 MM B auamerpe (OTpHLIaTEIbHAS
npo0a kryrta). YBelnueHue yncia nerexui 6osee 10, pasmepor netexuii 6osee
1 MM B quameTpe WM Hajduuue KpoBomojTeka (MOJOXKUTENIbHAs Mpoda KryTa)
CBUJICTEIILCTBYIOT: O HEMOJHOIIEHHOCTH CTEHOK MHUKPOCOCYJIOB B pe3yJbTaTe
SHJIOKPUHHBIX U3MEHEHUH (MEHCTPYaIbHBIN MEPHO); HHPEKIIMOHHO-TOKCHYEC-
KHUX BO3JCHCTBHI (Cercuc u Jip.); runoBuTamMuuo3a C; HapylIeHUs BBIPaOOTKU
¢daxTopa BumieOpanaa u Ap.; 0 HATMYUKM TPOMOOIIUTONIEHUN U TPOMOOIIUTOMA-
TUH U JIp.

IMPOTOKOJI
1. KosimuecTBO nerexuii B Kpyre 10 NpoBeAeHHUs TeCcTa (mer, 1, 2, 3...).
KoummuectBo nerexuii B kpyre uyepe3 10- 15 MmuH nocJjie npoBegeHus TecTa (mer, 1,
2, 3...). [lpu HaIM4UM¥ MeTeXUil yKaKUTE UX THAMETP (m0 1 MM num Gostee 1 Mm).

2. BbiBOA: npo6a KryTa

(OTpI/IIIaTeJIbHaH HJIHA HOJIO)KI/ITeJ'IbHaﬂ)

b. Bpemsi kpoBoTeyeHus no [oxke — demoncmpauyus.

Bpems kpoBoTedenus, onpenensemoe no metony /lroke, naer obuiee npen-
CTaBJICHHE O TOM, HOpMaJIbHA JI (DYHKI[US TIEPBUYHOTO reMocTas3a (H, B EPBYIO
ouepe/ib, MO3BOJISIET OLICHUTh (DYHKIIMIO TPOMOOLIUTOB, UX CIIOCOOHOCTH K ajre-
3WU M arperanuu). YBEJINYCHUE BPEeMEHU KPOBOTCUCHHS OTPAKAET HAPYIICHUE
NEPBUYHOTO TeMOCTa3a BCJIEICTBUE TPOMOOLMTONECHHUH, TPOMOOIMTONATHIA, Ha-
PYLIEHUN COCYIHCTON CTEHKU WM COYETaHUs 3TUX (PAKTOPOB. YKOPOUECHHE
BPEMEHM KPOBOTEYEHUSI CBUAETENBCTBYET JUIIb O MOBBIIMIEHHOW CHACTUYECKOU
COCOOHOCTH NepUEepUIECKUX COCYAOB.

Marepuajbl U 000pya0OBaHUe. CEKYHIOMED, CTEPUIbHAS (PUIbTPOBAJIb-
Has Oymara, ckapu(uKaTopbl B CTEPUIIM3ATOPAX, BaTa, CIUPT, HOJ, PE3UHOBBIE
nepyaTku, Macku, 3%-Hblil pacTBOp XJIOpAMUHA.

Xox padotsl. JlenaoT npokos MAKOTH 4-ro najbla Ha INIyOMHY HE MeHee
3 mm. [Ipu cobmroieHnn 3TOro yCIOBHs KPOBb BBIIEISETCS CAMOIPOU3BOJIBHO
0e3 HaxxuMma. [locne mpokosia BKIOHarT cekyHaomep. K mepBoil ke BbICTY-
MUBIIEH Karjie MPUKACAIOTCs MOJIOCKOW CTEpMIbHON (GUILTPOBAIbHON Oymary,
KOTOpasi BOUTHIBAET KPOBb. /lanee CHUMAOT BHOBb BBICTYNIMBLINE KaIIM KPOBU
CTepUIbHON (pUIbTpOBalIbHON Oymaroi ctporo kaxbeie 30 c. Cnenqyer usderarb
MPUKOCHOBEHUS! (PUIIBTPOBAJIBLHON OymMaru K KOXe, TaKk Kak 3TO CIOCOOCTBYET
MPEXKAEBPEMEHHON OCTAaHOBKE KpoBOoTeueHMs. [IpomomxkaroT 10 Tex mop, moka
Ha QuIbTpOBaNIbLHONM OyMare He MEepecTaHyT OCTaBaThCs Cielbl KpoBU. B HopMme
BpeMsi KpoBoTeueHus mo [{roke coctapisier 2—4 MUH.

ITPOTOKO.I
1. liimTe bHOCTh KPOBOTEYEHHUSI COCTABJISIET MHH. CeK.

2. BbIBOA: 1JIMTEIBHOCTD KPOBOTCYCHUSA

(HopMa, yBeTM4Y€eHa, YKOPOUY€eHa)
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CUCTEMa CBepThIBaHMA KPOBH. biiaronaps BTOpH4HOMY remocta3y oOpasyercs
KpacHbBI KPOBSTHOM TPOMO, COCTOSIIUNA IIaBHBIM 00pa3oM u3 ¢ubpuHa u dop-
MEHHBIX 371eMeHTOB. OH 00ecrneurnBaeT OKOHYATEIbHYI0 OCTAHOBKY KpPOBOTEYE-
HUSI U3 TIOBPEXKICHHBIX MakpococynoB (muamerpom 6osee 200 Mkm).

IMepBuuHBIA (COCYIHCTO-TPOMOOUMTAPHBII, MHUKPOUMUPKYJISITOPHBIN)
reMoCTa3 3aKII4YaeTcss B OBICTPOM (B TEUCHHE HECKOJIBKUX MUHYT) (OPMHPO-
BaHUU TPOMOOLUTAPHBIX CT'YCTKOB B MECTE MOBPEXKACHHUS COCYAa, UTO HUMEET
nepBooYepeHOe 3HAYEHHE VIS NMpeKpalleHusi KPOBOTEYEeHUS] M3 MEJIKHX
COCY/10B, ¢ HM3KHM JaBJieHMeM KpPoBH. KOMIOHEHThI NEPBUYHOIO reMoOCTa-
3a — COCyAMCTasi CTEeHKa, TPOMOOLUTHI M UX (PAKTOPbl CBEPTHIBAHUS. DTaIlbl
MEPBUYHOTO reMOCTa3a’

1) cma3m cocy/ioB,;

2) aare3usi TpomOonuToB (¢ yyactuem Qakropa BuneOpanaa), ux akru-
BallUs M CEKpEIUs M3 HUX rpaHy’ (¢ yyacTueMm TpoMOokcaHa A; depe3 docdo-
JIMIMAa3HbI MEXaHMU3M), a TAKKe arperamusi TPOMOONMTOB (CHavajga OOpaTH-
Masi, a 3aTeM HeoOpaTumasi, TOJ JICHCTBUEM CIEeIOB TpoMOWHA M (huOpUHA)
¢ oOpa3zoBaHHuEM TPOMOOIUTAPHON MPOOKH;

3) perpakums (COKpalieHUE U YIUIOTHEHHE) TPOMOOIIUTAPHOMN MPOOKH.

Baxwuenmue cCKpuHAPYIOLIUE MMOKA3aTEIN, XapaKTEPU3YIOIIKUE ITEPBUYHBIN
reMocTtas. mpoba *kryrta,; KOJWYECTBO TPOMOOIIMTOB; BpPEMsSI KPOBOTEUECHHS IO
AiiBu wiu no [{roke.

A. IIpo6a :xkryra (omeHKa cOCyIHCTOr0o KOMIOHEHTA MEPBHYHOI0 TeMO-
cTa3a).

Meton oCHOBaH Ha TOM, YTO JIO3MPOBAHHOE MEXAHMYECKOE BO3/IECHCTBHE
(naBneHKe) Ha KaMWUISPBI KOXKHU Y 3JI0POBOTO YEJIOBEKAa HE BBI3BIBACT KAKHX-
a0 CymecTBeHHBIX M3MeHeHwi. [Ipu HapymieHun HOPMAaTbHOTO COCTOSHUS
CTEHKU KalWJUISIPOB MOSABIISIETCS IMOBBIINIEHHAs JIOMKOCTh COCYIOB, M IOCIIE
MEXaHUYECKOr0 BO3JCMCTBUS Ha MECTE JAaBJICHMSI U 3aCTOS BEHO3HOM KpOBH
BO3HHKAIOT MHOTOYHCJICHHBIC TOYCYHBIC KPOBOUIHSHUS (IETEXUH) UIH KPOBO-
MOJATEK, CBUJIETEIbCTBYIOMINE O HAPYIIEHUU COCYJUCTOTO KOMIIOHEHTa IeMo-
cTasa.

Marepuajbl 1 000py10BaHHE. TOHOMETP, CEKYHIOMED, KPYT U3 IJIOTHO-
ro KapToHa 2,5 cM B AMaMeTpe, pyyka Uiy KapaHall.

Xonx paborbl. Mccnenoanue npoBoisaT Ha mpeamieuse. Ha 1,5-2,0 cm
OT JIOKTEBOM SIMKM OuepTUTE Kpyr 2,5 cM B auamerpe. Jlo mpoBeneHust npooOsl
NPOBEPHTE, UMEIOTCS JIM KPOBOMJIHUSHUS B 3TOM Kpyre (M CKOJBKO UX, €CIH
ecTh). Ha ruie4o Hanoxute MamwKETKy TOHOMETpA M CO3JaiiTe B HEHl JaBJCHUE
80 mm pr. ct. [lognepxuBaiiTe AaBlIeHHE HA ATOM YPOBHE B TE€UEHUE O MUH,
MoJKauMBasi BO3JyX MO Mepe HeoOxonumoctu. Pyka obOciemyemMoro momkHa
ObITH pacciabiieHa u Jexatb cBoOoaHO. Yepes 10-15 muH mociie npoBeaeHUs
TECTa MOJICYUTANTE BCE METEXUH, MOSBUBIINECS B OUEPUEHHOM Kpyre (C ydeToM
y)K€ UMEBIIUXCS). Y 370POBBIX JIFOJICH METEXUU HE 00pa3yrTCsS WIH UX YHCIIO
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IBeToBoii moka3zarennb (L[I1) — omnocumenvnas BenuuuHa, MOKa3bI-
BaroIIasi cojiepkanue remoriaoOuHa B aputporurax. [{I1 BEIYUCHSAIOT neneHueM
conepxanus remorinoouna B r/n (HD) Ha urcno mepseix Tpex nudp xonmvecrsa

3pI/ITpOI_II/ITOB B 1 JI KpOBI/I, C HOCJICI[YIOH_II/IM YMHO)KCHI/IGM HOHY‘IGHHOFO qacT-
3 Hbel)

Dputporuter” 10™

Hanpumep, conepxanue reMorjio0rHa B KpoBu paBHO 152 r/i1, KOJIHUYECTBO
sputpounTos pasHo 4,56 x 10%/; Torma LIII pasen 3 x 152 : 456 = 1.00.

LIIT 3mopoBoro uenoreka paseH 0,8-1,05 (Hopmoxpomust). [Tpu moHm*xeH-
HOM cojiepaHuu remorioduna B spurporurax L[I1 menbme 0,8 (rumoxpo-
MHSI, KOTOpasi OOBIYHO UMEET MECTO MpU JeUINTE B OPraHU3ME XKele3a), Ipu
MOBBIIICHHBIM — 0osbine 1,05 (rumepxpomusi, HaOIIOAMOMIASACS MPU HEA0C-
TaTKe B OpraHu3Me BUTaMuHa B, n/wim GomueBoit KUCIOTEHI).

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

1. Paccumuraiite LIl uccnenyemoid KpoBH, MOJb3YsACh JaHHBIMU padoT 3.3
u 3.4.

2. OreHUTE MOJTyYEeHHBIN pe3ynbTaT (HOPMO-, TUIIO- WM THIIEPXPOMHUS).

Horo Ha 3 (o popmyne: LII=

MPOTOKOJI
1. Conep:xanue reMorjio0MHa B MCCJIeAyeMOl KPOBU PAaBHO r/a.
Koin4uecTBO Y)PUTPOLMTOB B HCCJIEyeMOii KPOBU PABHO " 10"/
=3 ( ; ) =

2. BoiBon:

(HOpMO-, THIIO- HJIH TUTIEPXPOMHUSI)

Pa6ora 3.6. OPEAEJEHUE U ®U3UOJJOI MUECKAS OLIEHKA ITOKA3ATEJIEN
MNEPBUYHOI'O TEMOCTA3A

[Ton TepMUHOM eemocma3 TTOHUMAIOT KOMILUIEKC PEaKIIMii, HalpaBICHHBIX
Ha OCTAaHOBKY KPOBOTEUCHHSI TIPH TPaBME COCYJIOB U COXPAHEHHE KPOBHU B COCY-
JaX B )KUJIKOM COCTOSIHMU. B CBsi3U ¢ TeM, 4yTO KpOBOTE€UEHHUs U TPoMOO0Opa3o-
BaHUE B COCYyJax PasHOro JUameTpa MPOTEKAIOT MO-pasHOMY, pa3inyaroT JBa
OCHOBHBIX MEXaHHU3Ma T'eéMOCTa3a:

1) muxpoyupkynsimopHoiili, COCyIHCTO-TPOMOONMTAPHBIN, WM NepBUY-
HbIH MexaHu3M reMocta3a. C Hero HaYMHAIOTCS PEaKIMM TeMOCTa3a B KaIluii-
Jsipax, BEHO3HBIX U aprepuanbHbix cocynax auamerpom 200 mxM. B aTtom
MpoIiecce y4acTBYIOT TPOMOOILMTHI U COCYAUCThIN 3HA0TENUM. C HapylieHueM
aToro Mexanuzma cBsizanbl outu 80 % kpoBoTeueHuit u 95 % ciaydaeB Tpom-
06000pa3zoBaHus;

2) MaxKpoyupKyismopHwlil, TeMOKOaryJsiiuOHHbI|, WK BTOpHYHBIH. Kak
MIPaBUIJIO, HAYMHAETCS HA OCHOBE MEPBUYHOTO U cleAyeT 3a HuM. Ero peanusyet
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C pa3NMYHBIMM pPeaKkTUBaMH. Takoe HU3MEpEeHUe MPOBOAMUTCS CHEKTPOGOTOMET-
PUYECKUM WIH (POTORIEKTPOKOJIOPUMETPUUECKUM METOAAMHU.

OagHuM M3 TPOCTEHIINX METOAOB SIBISIETCS KOJIOPUMETPUYECKHIl, OCHO-
BaHHBII Ha 00pa30BaHUM MPU B3aUMOJIECHCTBUM T'€MOIJIO0MHA C COJSTHOM KUCTIO-
TOM COJITHOKHCIIOTO TeéMaTHHA — BEILEeCTBa, MPUJIAIOIIEr0 pacTBOPY KOpUYHE-
BbIM 1BeT. /{1 3TOoro meroma ucnosb3dyerca reMoMerp Canmu. OH COCTOUT U3
IITaTUBA, 33JIHASI CTEHKA KOTOPOTo clejaHa U3 MaTOBOI'O CTEKJIA, M TpeX Mpoou-
pOK ojuHakoBoro auamerpa. CpenHss npoOupka rpaJlyupoBaHa, OHa MpeaHa-
3HAau€Ha JJId MPOBEICHMS UCCIEOBaHUM, a B JBYX OOKOBBIX, 3allasgHHbBIX, CO-
JEPKUTCS CTaHAAPTHBIN pacTBOp xJjopujaa rematuHa. KpoBb, HCmoab30BaHHAS
JUIS IPUTOTOBIICHUS CTaHaapTa, coaepkaia 16,7 r %, win 167 r/n remornoOuHa.

Jlist onpeneneHus CoAep’KaHUsS TEeMOIVIOOMHA B CPEIHIO MTPOOUPKY
nobassitor 0,1 N pacrBop HCI, 3atem 20 Mkim KpoBH, B3STOH M3 Majblia.
Conepxumoe mpoOUPKU NEPEMEIINBAIOT, MPOOUPKY MTOMEIIAIOT B IITATUB Ha 5—
10 muH. 3a 310 BpeMs U3 reMorio0ruHa 00pa3yeTcsi CONAHOKUCIbLIL 2eMAMUH, U
pacTBOp MPUOOPETAET TEMHO-KOPUYHEBBIN LBET. 3aTEM B MPOOUPKY 100ABISIOT
JUCTHILTUPOBAHHYIO BOAY JI0 T€X MOP, MOKA LBET pacTBOPa HE CTAHET TAKUM XKe
CBETJIO-KOPUYHEBBIM, KaK I[BET CTaHIapTa B JBYX OOKOBBIX mpoOupkax (mpu
Ka)X70M J00aBJICHUH BOBI PACTBOP MEPEMEIINBAIOT CTCKISHHON MATOYKOM).

CopeprxaHue reMorio0ruHa onpeAessitoT o rpaayupoBke npooupku. Yuc-
JI0, CTOsIIee Ha YPOBHE HMYKHErO0 MEHHCKAa pacTBOpA, MOKA3bIBAET COJIEpKaHHUE
remoryioonHa B rpammax Ha 100 mur kpoBu (r %). Hampumep, ucciemyemas
KpoBb cojiepxkuT 15,5 r % remoriiobuHa, clieloBaTelbHO, COAEPKAHUE TeMO-
rinobuna B 1 11 kpoBu coctasisietr 155 /.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

Hapucyiite remomerp Canu. Onpenenute coaep:kaHue reMoriioonHa B uc-
cinenyeMon KpoBu. OLIEHUTE MMOJYYEHHBIN pPE3yJIbTAT, CPABHUB €TI0 C HOPMOM.

IMPOTOKOJI

2. Copep:xaHue reMor;100MHa B HCCJIeyeMOii KPOBH

= r %, niam r/a.

3. BbIBOA: cojiep:kaHue reMor100MHa
B HCCJIelyeMOil KPOBH

(HOpMaIbHOE, MOBBINIEHO WU CHHKEHO)

1. 'emomerp Canu

Pa6ora 3.5. BBIYMCJIEHUE [IBETOBOI'O ITOKA3ATEJIS

JIJIsl OLIEHKH afco1i0omH020 CONCPKaHUS TeMOTJIOONHA B KaXXIOM dPUTPO-
muTe ucnoipdyercs nokasareabr MCH (Mean Corpuscular Hemoglobin), co-
ctapisironuii okojio 30 nr (25,4-34,6). [TonydaroT 3TOT MoKa3aTeib JCACHHEM
coJiepKaHus TeMoryioouHa B 1 J1 Ha KOJIMYeCTBO ApUTPOLUTOB B 1 1.
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CueTHas kaMepa MpeacTaBiIsieT cO0OM TOJICTOE CTEKJIO, B CpeIHEN 4acTH
KOTOpOro HaHeceHa ceTka ['opsieBa. DTa cpe/iHsIs 4acTh CTEKJIa HUXKE OOKOBBIX
yuactkoB Ha 0,1 mm. [Ipu HamoKXEeHUU OKPOBHOTO CTEKJIa HAJ CETKOM o0Opa3sy-
€TCsl MPOCTPAHCTBO BbicOTOM B 0,1 MMm.

Cetka ['opsieBa B cueTHOM Kamepe paszjliefieHa Ha OOJbIIUEe KBaApaThl,
KOTOpBIE, B CBOIO OUepe/b, AeisaTcs Ha 16 maneHbkux kBajaparoB. CTOpoHa Ma-
JICHBKOTO KBajpata paBasiercs 1/20 MM, mromans — 1/20 x 1/20 = 1/400 mm?;
TakuM o0pa3oM, 00bEM MPOCTPAHCTBA HAJ MaJbIM KBaJpPaTOM COCTABIISET
1/400 x 1/10 = 1/4000 mm”.

[loncuer >puTpouMTOB MpOBOAUTCA N0 (pororpaduu (parmMeHTa CHeTHOU
KaMepbl CO CMEChIO 3pUTPOLMTOB. [oACUET SpPUTPOLUTOB BHIMOJIHAIOT B S 00JIb-
IIMX KBaJpaTax, pacHoJIO)KEHHbIX MO AuaroHand. KieTku MoAcUMTHIBAIOT
B COOTBETCTBUU C mpasunom Ezopoea: x naHHOMY KBaJpaTy OTHOCSTCS BCe
SPUTPOLIUTHI, HAXOALIMECS BHYTPH, @ TAK)KE Ha €ro JIEBOM U BEPXHEH I'paHuUlIe.

JlonyctuM, uto B 5 Oonbmux kBaapatax (80 malleHbKMX) HAWIEHO CyM-
MapHO€ KOJIMYECTBO IPUTPOLMTOB, paBHOE J. UHCIO 3pUTPOLUTOB B 00bEME
npoctpanctea (1/4000 mm®) Hax OJHAM MaleHBKHM KBaJpaTOM OyAeT PaBHO
9/80. st mepecuera Ha 1 MM kposu /80 ymuokaeM Ha 4000 u emme Ha 200,
Tak Kak KpoBb Obu1a pa3BeneHa B 200 pa3. [{ns pacyera KoiauuecTBa SpUTPOLU-
TOB B 1 J1 KpOBHU MOJy4EHHOE YKHCIIO SPUTPOIMTOB B 1 MK (1 MMY) YMHOKaeM
na 10°.

Yka3anus K opopMIIeHHIO IPOTOKOJIA!

[loncuuTaiiTe cCyMMapHOE YUCIO 3PUTPOLMUTOB B S OONBIIMX KBajapaTax,
PacHoJIOKEHHBIX MO JaHaroHayisM ¢oTorpaduyeckoro CHuMka. PaccuuTaiite
no ¢gopmyne conaepxkaHue 3pUTPOUUTOB B 1 1 KpoBU. OUEHUTE MOITYUYEHHBIH
pe3ynbTaT, CPAaBHUB €TI0 C HOPMOHU.

MMPOTOKOJ
1. Yucsio 3puTpouuToB B 60JbIuX KBaapaTax: Bl ;B0o2_;B3_ ;B4 __;BS5 .
CyMMapHoe YHCJI0 3puTPouuToB () B NATH OOIBIINX KBAIpaTax PaBHO KJIETOK.
2. KosimuectBo 3putpouuToB B 1 11 kpoBu (X) paccuuthiBaercs mo popmy.ie:
’ 200, . .
x =2 4000 200455 -5 gq0,  x= 102/ 1.

80
3. BoiBon:

Pa6ora 3.4. ONPEJEJEHUE KOJJMYECTBA TEMOI'JIOBMHA
O CIMOCOBY CAJIM (1eMOHCTpanusi)

Conepxanue remMorioOMHa B KpOBH 3J0pPOBOIO YEJOBEKa COCTaBISET:
y myxxunH ¥ 130-170 r/n; y sxenmmn ¥ 120-150 r/m.

Conepxanne reMorioOrHa B KPOBU OIMPENEISIOT MyTeM U3MEPEHUS KOJU-
4yecTBa MPOAYKTA PeaKkIny, 00pa3yIoIierocs Mpyu B3auMoJIeHCTBUM T'eMOTII00MHA
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6. IlepByro KarwIrO KPOBH CHUMAIOT CyXO BaTol (4TOOBI HE OBLIO MPUMECH
TKaHEBOM JKUJIKOCTH), TIIATESIHHO BRITHPAIOT Najiell (Koxa J0KHA OBITh CYyXOH).

7. Crnenmytomiasi Kamjisi KpOBU JIOJDKHA UMETh BBIMYKJIBIA MEHHCK U HE pac-
TEKaThCs MO Majblly, 3Ty U MOCIEAYIOINE KalTi KPOBU OEpyT JJIsl aHATU3a.

8. Tlocne 3a00pa KpOBU MECTO YKOJIa 00pabaThIBae€TCsi CIUPTOM HITU HOJIOM.

1. OTBeTbI Ha BONIPOCHI:
1.1. IToyemy He peKOMEHyeTcsl HCNOJIb30BAThH /ISl AHAJHM30B NMEPBYIO KAILTI0 KPOBH?

1.2. ITouemy KpoOBb 00bIYHO OepyT U3 4-T0 Najabla Hepadoyeii pyku?

2. C npaBujiaMu 1o TEXHHUKE 0e3omacHocTH IpU NMpPoOBEACHUHN MNMPAKTUYECCKUX paﬁoT
C KPOBBIO U C APYIr'UMH OHMOJIOrNYeCKUMHU AKHUIAKOCTAMH, A4 TAKIKEC ¢ TKAHAMHA O3HAKOM-

JIeH ¥ POUHCTPYKTHPOBAH.

Pa6ora 3.2. BUJi DPUTPOLIMTOB U TPOMBOLIMTOB 110 MUKPOCKOIIOM
(memoHCcTpamMs)

[IponaOmtonaiite Ha sKkpaHe QopMy, pa3Mepbl, OKPaCKy U BHYTPHKJIETOY-
HBIC OpTaHelIbl PETUKYIIOLUTOB; SPUTPOIIUTOB; TPOMOOIIUTOB.

Yka3anue K 0popMIICHHIO IPOTOKOJIA!

3amonHUTEe MPOMYCKH MPHU OTBETE Ha CIIEAYIOUINE BOIIPOCHI.

IMPOTOKOJI
BoJsiee O1enHasi mo cpaBHeHHMIO ¢ nepudepueil oOKpacka 3PUTPOLMTOB B LIEHTpe
o0ycJioBJIeHa UX (popMoii B BHjIE

HopMaJjibHOe KOJIMYEeCTBO PETHKYJOIUTOB B KPOBH COCTABJISIET % ot
YHCJIAa KPacHbIX KJeTOK KpoBH. IloBbllleHHE KOJIMYECTBA PETHKYJIONMTOB B KPOBH
0TpaKaeT Mpouecchl (T msmm |) 3puTpomnod3a.

Kuerku, koTopbie 00pa3y0T TPOMOOLUTHI, HA3bIBAKOTCS

Pa6ora 3.3. IIOACYET SPUTPOLIMTOB B CYETHON KAMEPE
MO MUKPOCKOIIOM (IeMOHCTpanus)

Jlist nononHUTENbHON mpodunakTuku uHbuuupoBanus BUY, BupycHbIM
renaTuToM WIH APYTMMH HH(EKUUsSMH, TIepeaBaeMbIMU Yepe3 KpoBb, paboTa
IIPOBOJIMTCS KAK JEMOHCTPALMOHHAS.

Jlist mozcuera OPMEHHBIX JIEMEHTOB KPOBb pa30aBIISIIOT B CIIELMAIBHBIX
CMECHUTENSX, YTOOBI CO3/1aTh ONTHUMAJIBHYIO IS MOJCYETa KOHLEHTPALUIO Kile-
TOK. B KauecTBe pacTBOpUTENS IPU MOACUYETE IPUTPOLIMTOB MPUMEHSIOT THITEP-
tounueckuii 3% -uplid pactBop NaCl, B koTopoM 3pUTPOIIUTEI CMOPIIUBAIOTCSL.
O10 nenaer ux 00Jee KOHTPACTHBIMU B M0JI€ 3PEHUS MUKPOCKOIIA.
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Ecnu KOHTakT ¢ KpOBbIO WM APYroid OMOJOTMYECKON KUAKOCTHIO MpPO-
U30IIeNT C HAPYHICHHEM MEJIOCTHOCTH KOXKHBIX TIOKPOBOB (YKOJ, TOpe3),
IIOCTPaJaBIINN JTOJKEH:

— OBICTPO CHATH NEepUYATKU paboyeil HOBEPXHOCTHIO BHYTPb;

— Cpas3y K€ BbIaBUTh U3 PaHbl KPOBb;

— TIOBPEXKJIEHHOE MecTOo 00padoTaTh OJAHMM U3 JE3UHPUUIUPYIOMIKX
pactBopoB (70%-HbIii pacTBOp criupTa, S5%-Has HacTolKa Hoaa MpH Mopesax,
3%-HbIi pacTBOP MEPEKUCH BOJIOPOJIA TIPU YKOJIAX H JP.);

— BBIMBITb PYKHM C MBUIOM TOJI MPOTOYHOW BOJOW M 3aT€M MPOTEPETh
CIIUPTOM;

— Ha paHy HaJIOXUTh IIACTBIPb.

B cnydae 3arpsi3HeHUs KPOBBIO WJIM JIPYTOMl OHMOJOTHYECKOM KUJKOCTHIO
0€3 MOBPEKICHUS KOXKHU:

— 00paboTaTh KOXY CHMPTOM, a MPU €ro OTCYTCTBUU APYTMMH J1€3UHU-
LHUPYIOIKUMH PaCTBOPAMH,

— TPOMBITH MECTO 3arps3HEHUs] BOJON C MBUIOM M MOBTOPHO 00padoTaTh
CIIUPTOM.

[Ipu nonaganuy OGMOJOTMYECKOI0 MaTepuaia Ha CIU3UCTbIE 000T0UYKH

— TOJIOCTH pTa: nmponojockaTh poT /0%-HbIM CIUPTOM;

— mosioct Hoca: 3akanath 30%-Hbll pacTBOp aibOylUaa U3 THOOHMKA-
KareJb-HUIbI;

— IJ1a3a: MPOMBITh BOJIOW (YMCTHIMU pyKamH), 3akamnath 30%-Hblil pacTBOp
anpOynmaa u3 TioOuka-kanenbHulpl. [Ipu orcyrctBum 30%-HOro pactBopa
anpOynmaa s oOpabOTKM CIM3UCTBIX HOCA M TJa3 MOXHO HCIOJIb30BATh
0,05%-nb1ii pacTBOp MapraHIlOBOKUCIIOIO KaJIus.

[Ipu nmonaganum 6roMarepuaia Ha XanaT Wid OJEXKAY CIEeIYyeT 3TO MECTO
HEMeJJIEHHO 00padoTaTh OAHUM U3 JE3MHPUIUPYIOIIHUX PACTBOPOB.

Martepuajbl 1 000py10BaHMe. CKapUPUKATOPHI B CTEpUIM3AaTOpaX, BaTa,
CIUPT, KO/, PE3UHOBbIE NIEPUATKH, MACKH, 3%0-HbII pacTBOP XJIOpaMHHA.

Xoa pa0oTsl. B3sgTne KanwusipHOM KPOBHM y MAlMEHTa JOJKHO IPOBO-
JUTHCS CIIETYIOIIUM 00pa3oM:

1. TlaimeHT OOMKEH CHUICTh HANPOTHB Bpaua, pyka mnarueHrta (ydrie
Hepaboyast) JTI0JDKHA HaXOJIUTHCS Ha CTOJIE.

2. 3a00p KpOBM MPOBOAAT U3 4-r0 Mayiblia, TaK KaK CUHOBHUAJIbHOE Bjara-
JMIIE €ro M30JMPOBAHO, YTO MPEAOTBPALIAET PACHPOCTPAHEHUE BOCHAIUTEIb-
HOT'O Ipolecca Ha KUCTh B cllydyae MH(PUIIMPOBAHUS MECTa YKOJIA.

3. Kosa nanpua ae3nuHGUIUPYETCs] CHUPTOM.

4. CkapuduxaTop OepyT NUHLIETOM M3 CTEpUIIM3ATOpa 3a CEPEeIHHY, a 3a-
TEM PYKOM 3a KOHEl, MPOTUBOMOJIOKHBIA KOJIOLIEMY, MOJHSAB CKapHUPUKATOP
OCTpPHUEM BBEPX, UTOOBI KaIlJIsl BOJbI HE CTEKAJIa Ha PEXYIINI Kpail.

5. Ilpokosn KOXHU [€naloT B MOAYIIEYKE Majiblia B LEHTPAJIbHOW TOUKE,
ckapu(UKaTOp NOrpy>KatoT Ha BCIO TNYOUHY PEXYIIEH MOBEPXHOCTH.
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7. Kakue MUKpPO3JIEMEHTHI 1 BUTAMHHBI SBJISIOTCS BAKHEUIIUMU JJI PU-
Tpomon3a?

8. Kakue u3 mepeuyuclieHHbIX MOKa3aTeyeld u jgadopaTtopHbiXx mpod (mpoda
KTyTa, IPOTPOMOMHOBBIN MHAEKC, BpeMsl KpoBOTeueHus 1o AiBu uinu no [Jroke,
cozepkanue (UOPUHOTCHA, KOJIMYECTBO TPOMOOIIMTOB B KPOBH) XapaKTEpH3y-
10T IEPBUYHBIN reMoCcTa3, a KaKue — BTOPUYHBIA reMocTas?

JIUTEPATYPA
1. Jlexyuonnwiti matepuasl Kadeapbl HOPMAIBHOW (DU3HOJIOTUU W CMEXKHBIX JUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a TaKKe 00yJaronue KOMIbIO-
TEPHBIC TPOTPAMMBI.

2. @uzuonocus yenoseka / moa pea. B. M. Cmupnosa. M. : Menuruna, 2001. 608 ¢. C. 207—
217, 224-238.

3. @usuonocus yenosexa : yueonuk. B 2 1. / mox pen. B. M. Ilokposckoro, I'. ®@. KopoTbko.
M. : Memnimmna, 1998. T. 1. 447 c. C. 276289, 307, 313-323.

4. Qusuonocus yenopeka : yaeOnuk / mox pea. B. M. Iokposckoro, I'. @. Kopotkko. 2-¢
u31., mepepad. u gom. M. : Meaunmna, 2003. 656 c. C. 229-244, 261-273.

5. Coopnux HOpPMATHUBHBIX JOKYMEHTOB Mo mpobmeme BUY/CITNJI. Munck, 1999. 132 c.
[Tpuka3 Ne 351 ot 16.12.1998 r. Ilpunoxenne Ne 8 «MHCTpYKIUS 0 MPODUITAKTUKE BHYT-
pubosbHIYHOTO 3apakeHus: BUY-undekuueil u npeaynpexaeHuo npodeccuoHatbHOTO
3apakeHust MeapadboTHrkoB». C. 31-35.

INPAKTUYECKUE PABOTbI

Padora 3.1. TEXHUKA B3SITHUSI KATIUJIAPHON KPOBH (IeMOHCTpALNS).
MEPBI TPOPUTAKTUKA WHOUALTUPOBAHMS

OOmuMii KTMHUYECKUN aHaJIU3 KPOBH — OJIHO M3 CaMbIX PacHpOCTpaHEH-
HBIX JJAOOpAaTOPHBIX MCCIIEOBAaHUU. /[ ero mpoBeeHus: 4acTo UCIOJb3yeTCs
KalWUIAPHAs KPOBb.

[Ipu paGoTe ¢ KpOBBIO ClIeyeT NOMHHUTh O BO3MOKHOW MH(HUIIMPOBAHHO-
ctu kpoBu Bupycamu (BUY, rematuta u ap.) ¥ CBSI3aHHBIM C OTUM IOBBIIICH-
HBIM PUCKOM 3apa)X€HHsi, KOTOPOMY MOJIBEPraroTcs Bpauu U JJaOOpaHThI, IPOBO-
JSIIME CEPOJIOTHYECKHE W KIIMHMYECKHE HccienoBanus. [loatomy mpu mpose-
JEHWH aHaJlIW3a KPOBU HYKHO PYKOBOJICTBOBATHCS NpHKa3aMU MUHUCTEpPCTBA
3npaBooxpaneHusi Pecnyonuku bemapyce Noe 66 ot 2.04.1993 r. u Ne 351 ot
16.12.1998 r. o nmpodunakruke BupycHoro renatuta u CIIM/la y MmeauuHCcKoro
NepPCOHaa, 3aHATOro 3a00pOM U UCCIEAOBAHUEM KPOBH.

[Ipu naGopaTopHBIX HCCIEAOBAaHUSAX KPOBU M JAPYTUX OHOJIOTMYECKUX
KHUJIKOCTEN MCIIOJB3YIOTCS CPEACTBA MHIMBUAYAIbHOU 3ALUTHI: MEAUIMHCKUN
XajaT ¥ PE3UHOBBIC NIEPUYATKH, OYKH, Macka (MJIU IIHUTOK).

JIro6oe moBpexaAeHUEe KOXH, CIM3UCTHIX, MONaJaHUEe HAa HUX KPOBU WIHU
Apyroi OMOJOrMYECKOM KUIKOCTH MAalKUEHTa JOJKHO KBATHU(PUIUPOBATHCS KaK
BO3MOXHBIM KOHTaKT ¢ MaTepuaioM, coaepxamum BUY unu npyroit uHpeku-
OHHBIW areHT.
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3ansrue 3. Pu3nosornyeckue GyHKUUHM IPUTPOLUTOB U TPOMOOLMTOB.
JpuTponod3, rpomoéouuTonods. I'emocras

OcHOBHBIEC BOIIPOCHI:

1. Mepsl npoduIakTUKKN UHPUIUPOBAHUS MIPU pabOTe C KPOBBIO U JAPYTH-
MU OMOJIOTUYECKUMHU JKUJKOCTAMH.

2. DputpouuTbl. OCOOEHHOCTH CTPOEHHUS M CBOWMCTB IPUTPOLUTOB, 0Oec-
NEYMBAIOLIME BBIMOJIHEHUE WX (yHKUMA. MeTonpl mojacuera 3pUTPOLUTOB.
OputpouuTto3 u sputponenus. Peruxkynouutel. KpuBas pacnpeneneHus 3put-
POLIUTOB.

3. 'emorno6un. OcoOEHHOCTH CTPOCHHSI U CBOWCTB TremoriobuHa, obec-
NeYuBarollie BbINOJHEHHE ero QyHkuui. Buael remorno6ouna. KonuuecTso,
METO/Ibl ONPEETICHHUS.

4. 1lBeroBoii mokasarenb W dputpormrtapubie uHAekcs (MCH, MCHC,
MCV, RDW), ux pacyer. 3HaueHUE B TUATHOCTUKE aHCMHUIA.

5. Dputponos3 u paspylieHue 3putpouutoB. I[IponykTsl pazpylieHus
SPUTPOLIUTOB.

6. HeiliporyMopanbHble MEXaHU3Mbl PETYISIUU 3pUTporTonodsa. Ilpo-
UCXOXKJEHUE, POJIb U UCTIOIB30BAHNE IPUTPONOITUHA B KIMHUKE.

7. Ckopoctb ocenanus sputporutoB (COD), hakTopsl, BAMSIONIKE HA HEeE,
MeTOAbI onpenenenus. Jnarnoctnueckoe 3Hauenue COD.

8. TpoMOoOIUTHI, UX KOJUYECTBO, CTpoeHUE U (QyHKIUU. MeToabl mojacye-
ta. TpomOouuTo3 U TpoMOOLUTONIEHUS. TPOMOOLIMTON033 U €r0 PETYJISILIHS.

9. TlonsTHE O cCUCTEME TeMOoCTa3a u ee MexaHu3Max. [lepBuunsiii (cocyau-
CTO-TPOMOOITUTAPHBIN) U BTOPUYHBIN (IJIa3MEHHO-KOATYJISIIIUOHHBIN) TeMOCTa3:
3Hau€HUe, METO/Ibl OLICHKU. [loHATHE 00 aHTHKOATYIsTHTaX.

Bonpocel ona camoxonmponsa:

1. Yro sBnsercs BaxkHEUIIUM (HaKTOPOM, OIPEACINISIONINM KOJIUYECTBO
SPUTPOIIUTOB B KPOBU?

2. Tloyemy 4YKCIO 3PUTPOLUTOB U COAEPKAHHE NEMOITIOOMHA Y MYXYMH
BBIIIIE, YEM Y JKCHIIIUH ?

3. Mcxoas U3 npoAoIKUTEIbHOCTU KU3HU SPUTPOIIUTOB U YUCIIA IPUTPO-
LUTOB B KPOBH, pacCUMTailTe, KaKoe KOJUYECTBO IPUTPOLMTOB OOpazyercs
U pa3pyliaeTcsi B OpraHu3Me 3a CyTKH.

4. 3ayeM HYXHbl NEPEHOCYUKH KHUCIOpOJa B KPOBH, €CIU KHUCIOPOJ W3
KpPOBU NOTPEOIISIETCs] B BUJE CBOOOIHO paCTBOPEHHOTO?

5. Uto xapakTepusyeT BeJIMYMHA I[BETOBOI'O MOKa3aTess, ¢ KaKoW LENbIo
€€ PacCUUTHIBAIOT?

6. Kakoii oOuield mpuurMHON MOXHO OOBSICHUThH YBEJIMYEHUE WHTEHCHBHO-
CTH DPUTPOINO33a MPU KPOBONIOTEPE, MACCUBHOM T'€MOJIM3€ SPUTPOIIUTOB, JblXa-
HUU TIPU MIOHUKEHHOM 0ApOMETPUYECKOM JIaBJICHUU ?
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Tabnuya 2
CyTouyHasi NOTPeOHOCTh B BATAMHHAX

Ha3zBanue

CyTtounasi
HOpMAa

Ha3znauyenue

Buramun B>
(pubodnaBun)

HJISI HOPMAJIBHOI'O OCYIICCTBJICHHUA OKHUCIUTCIIBHO-BOCCTAHO-
BUTCIBbHBIX peaKuHﬁ. HpI/I HEAOCTATKE MOXKET pPasBUBATLHCH
AHCMMU THUIIOPETCHCPATHBHOI'O THIIA

Buramuu Bg
(mupUAOKCHH)

Jlns oOpa3zoBanusi remMa B JpuTpormrax. Ilpm Hemocratke
BCJIEJICTBHE HapylIeHHs 00pa30BaHUS reMoriioOMHa pa3BUBa-
eTCsl aHEMHUSI

Buramuu Bg

Jns cunre3za JIHK B kileTkax KOCTHOTO MO3ra, MOCTaBJISIET

(bonuesas OJIMH W3 HYKIeoTHNOB. [Ipu HemocTaTke HAOIOIAETCS YCKO-
KHCJIOTA) pEeHHE pa3pyIICHUs] S)PUTPOIIMTOB U Pa3BUBACTCS AaHEMUS
Butamun B1, JIns cuHTE3a HYKICONPOTEMHOB, CO3PEBAHUS U ACIICHUS KIIe-
(umanoxoba- Tok. [Ipu HeocTaTke BUTAMHHA B KOCTHOM MO3Te 00pa3yroTcs
JIAMUH) Merajo0JacTbl — KPYITHbIE MEJUIEHHO CO3PEBAIOIINE KIETKH;

U3 HUX 00pa3yloTcss KOPOTKOKUBYIIUE KPYITHbIE 3PUTPOIUTHI
(Meranonutsl). BcenenctBue 3ameieHHOTO TMOCTYIUICHHS B
KPOBB APUTPOIMTOB U MX OBICTPOTO pa3pylIeHHUsS Pa3BUBACTCS
Bio-nedunmtHas anemust

Buramuu C

JInsi HOPMAJbHOTO JPHUTPOIO33a HAa €ro OCHOBHBIX JTarlax.
CrnocoOcTByeTr BcackiBanuio kene3a u3 JXXKT, ero moounmu3a-
IIUH U3 JIeNo; MeTaboIu3My (GoJImeBOl KUCIOTHI

Buramun E
(o-Toxoepoun)

COBMECTHO C CeJIEHOM 3allUIaeT MeMOpaHbl KJIETOK OT JIeHcT-
BHS IIPOAYKTOB IIEPEKUMCHOro okxucieHus. I[Ipm HemocraTke
BO3pAaCTAa€T BEPOSITHOCTh I'€MOJIN3A JPUTPOLIUTOB

Burtamun PP
(HUKOTHH. K-Ta)

3amuniaer MeMOpaHy SPUTPOIIMTOB U TEMOTJIOOWH OT OKHCIIe-
Hus. Bxogut B coctaB HAJl u HAJI®

Tabauya 3

CYTOYHAS NIOTPEBHOCTH B MUKPOQJIEMEHTAX

Ha3zBanue

CyTtounasi
HOpMAa

Ha3znauyenue

Keiaeso

Jlnst oOpa3oBaHMs TeMO- U MHUOTJIOOWHA; (DEPMEHTOB TPAHCIIOPTHOM
LIENH 3JIEKTPOHOB B MUTOXOHIpUsX; cuHTe3a [IHK; nenenus kinerok;
3¢ deKkTUBHON PabOTHI JETOKCUKAIIMOHHBIX MEXaHU3MOB TIPH YYACTHH
ruroxpoma P-450

KobGanbt

Jlnst cuHTe3a TeMOTJI00MHA; CIIOCOOCTBYET YTWIIM3AIMH kene3a. Jlis
CTUMYJISILIMM CUHTE3a W BBIJICJICHUS SPUTPONOITHHA B nouke. [Ipu He-
J0CTaTKe KOOalbTa pa3BUBACTCS aHEMHUS

Menn

Jlnst BcaceiBanus sxkene3a B JKKT, moOumuzanum ero pe3epBoB U3 Iie-
YE€HU U PETUKYJISIPHBIX KIIETOK

[Munk

Jlnst oGecriedenust pyHKuui depmeHTa kapboanruapassl. [lpu Hemoc-
TaTKE [IMHKA Pa3BUBAETCS JICHKOTICHUS

Cenen

JInst 3ammThl MeMOpaH KJIETOK (B TOM YHMCIIe KJIETOK KPOBH) OT JIEHCT-
BHS MPOAYKTOB IIEPEKMCHOIO OKHUCIICHHS U MPEAOTBPALLECHUS T€MOJIN-
3a SPUTPOIIMTOB; BXOJHUT B COCTaB ()epPMEHTOB, 00ECIIEUNBAIONINX Me-
TabOJIM3M THPEOUIHBIX TOPMOHOB
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2. @uzuonocus denoseka / nox pen. B. M. Cmupnosa. M. : Menuruna, 2001. 608 c. C. 33—
37, 61-63, 180187, 206224, 235-238.

3. @usuonocus yenosexa : yueOnuk. B 2 1. / mox pen. B. M. Ilokposckoro, I'. ®@. KopoTbko.
M. : Memnimmna, 1998. T. 1. 447 c. C. 242-253, 271-325.

4. @usuonocus yenopeka . yaeOnuk / mox pea. B. M. ITokposckoro, I'. @. Kopotkko. 2-¢
u31., mepepad. u gom. M. : Meaummna, 2003. 656 c. C. 24, 211-213, 241242, 512-513.

INPAKTUYECKUE PABOTbI

Pa6ora 2.1. U3YUEHUE PELHENITOPHOI'O MEXAHU3MA BJIMSIHUS
AJIPEHAJIMHA HA YACTOTY COKPAIIEHUSI CEPJILIA

PaGota BeinonHseTcst ¢ nomouisko nporpammsl «PHY SIOL 2».

3anonHuTe TaOMUIy U CAeNaiTe BHIBOJ O PELENTOPHOM MEXaHU3ME BIIUS-
Hus aapenanuHa Ha YCC, cpaBHUB ero 3Q¢eKkT npu ACHCTBUU aHTarOHHCTa
B-ampeHopenenTopoB NpoOIpaHoiIoia ¢ UCXOAHBIM P HEKTOM.

Bo3aelicTrBus YacroTa cokpanieHuii cepana

HcxonHoe 3HaueHne

K 1
prica Beenenune aapenanna 5 ng/kg

HcxonHoe 3HaueHne

Kpeica 2 |Beemenune nmponpanososa 100 ng/kg

Beenenue aapenanuna 5 ng/kg

BBIBO/I: agpenanun yBennuuBaer YCC vepe3s crumyssinuio (o~ wim f§-) agpeHope-
HenTopoB. OHH HAXOAATCH HA MJIA3MATHYECKHMX MeMOpaHaX KJIeTOK (B YaCTHOCTH, Kap-
JAMOMHUOIUTOB) U OTHOCSITCH K CeMeliCTBY MeMOPAHHBIX PeLleNTOPOB.
BTOopUYHBIM OCPETHUKOM [1eliCTBHS AJAPEHAJIMHA HA cepALe SABJISAETCS

Pa6ora 2.2. U3YYEHUE MEXAHU3MOB PETYJISIHUU TEMOITIO93A U OFbEMA
HUPKYJMPYIOLIEN KPOBU HA CJIAMJIAX U CXEMAX,;
U3YUYEHHUE NOTPEBHOCTEM B BUTAMMHAX, MUKPOSJIEMEHTAX
U HE3AMEHUMBbIX KOMIIOHEHTAX IMUIIU 1151 HOPMAJIBHOT'O
TEMOIIO33A (BBIOJHSIETCSI CAMOCTOSTEIHHO)

1. 3amonHKTE NPOMYCKH B OTBETaX Ha BOIMPOCHI IO BaXKHEHIIIMM CHUTHAJIb-
HBIM MEXaHU3MaM, KOHTPOJHMPYIOIIUM 00bEeM IHUPKYIHPYIOIIEeH KPOBU B Opra-
HU3ME.

Ha ymenbiienue o0beMa HUPKYIUPYIOLEH KPOBU PEarupyroT pe-
nenTopbl. Ha u3MeHeHne BeIMYMHBI OCMOTHYECKOTO JaBJICHUS KPOBH pearupy-
10T peLenTopbl KIETOK . [ToBbIlIICHUE aKTUBHOCTH
stX peuentopoB pu __ OIK (T wmm |)u__ ocmotuveckoro gasicHus (T
WIH |) CTHMyIHpyeT oOpa3oBaHHE W CEKPEIHIO (ropmoHa),
B3aWMOJICHCTBYIOIIETO C ___ PEleNTOpaMu KJIETOK U BBI-
3piBaromiero (1 wim |) peaGcopOiuu BOIBI.

2. 3anomgHuTte Ta0IUNBI 2 U 3.
10




3ansTue 2. OcHoBbI HH(POPMALIHOHHOI0 00MEHA KJIETKH € OKpYKaKoLIei
cpefoii: XuMu4Yeckasi curHajguszaunus. I'emonoass

OcHOBHBIEC BOIIPOCHI:

1. OO6meH uHpopmanuen Mexay KIETKOW U oKpysxaromieil cpenoil. Tlons-
TUs: uH(opmanus, curHai. Bunbl curaanos.

2. Xumnueckas curHanuzanus. OCHOBHbBIE CIIOCOOBI MEKKIETOUHONH KOM-
MYHHMKAlLIUU C YYaCTUEM CUTHAJIBHBIX MOJIEKYJI, UX XapaKTEPUCTHKA.

3. Knaccudpukanuss MOJEKYISIPHBIX pPEHenToOpoB. BHIbl CUTHAIBHBIX
MOJIEKYJ (JIUTaHIoB).

4. Jlurana-penentopHble B3auMoAeUcTBUS. OCHOBHBIE MTyTH BHYTPUKJIETOU-
HOW Tepefayd CUrHaja ¢ y4acTHeM MeMOpaHHbIX perentopoB. Bropuunsle mo-
CPeAHUKH, X QYyHKLIMHU. JIuranapl, IeicTByIOLIME Yepe3 MEMOPAHHbIE PELIETITOPHI.

5. BuyTpukierouHas mepenaya CUTHajla C y4aCTUEM BHYTPUKIETOUHBIX
peuenTopoB. JIuranael, JEHCTBYIOIINE Yepe3 BHYTPUKIETOUHBIE PELIETITOPHI.

6. OcHoBHbIE Qu3nonorudeckrue 3PEGeKTsl JIUraHI-peLenTOPHOro B3auMo-
JEUCTBUS HA YPOBHE KIIETKH.

7. TloHsiTHEe O CTBOJOBOM KPOBETBOPHOM KIIETKE, POJIb MUKPOOKPYKEHUS
CTBOJIOBOH KJEeTKU. [IOHSTHE O CHUTHANBHBIX MOJIEKYJaX, UMEIOIMINX 3HAUYECHHE
ISl PETYJISIIIAN KPOBETBOPEHHUS (IIMTOKUHBI, TOPMOHBI, HEHPOMEIUATOPHI | JIp.)

8. IlotpebHoCcTH OpraHu3sMa B HE3aMEHHMBIX IMMUTATEJIbHBIX BEIIECTBAX,
BUTAMHUHAX U MHUKPORJIEMEHTaX JJIA MOAJAEpP>KaHUsS HOPMaJIbHOIO KPOBETBOpE-
Hus. OOlee NOHATHE O HAPYIICHUSX KPOBETBOPEHUS MPHU Je(DULIMTE TOCTYILIe-
HUS 3TUX BEILIECTB B OPTaHU3M.

9. O6bem mupkynupyromet kpoBu. [loHATHE O BaKHEUIIHUX KIETOUHBIX
penenTopax U MeXaHu3Max, KOHTPOJIUPYIOLIUX 00beM LIUPKYIUPYIOIIEH KPOBH.

Bonpocul ona camoxonmponsa:

1. C kakuMu peuenTopamu CBSI3bIBAIOTCS TUNOPUIbHBIC JIMTAHIBI, U C Ka-
KUMU — TUAPOPUIBHBIC JIUTAH]TBI ?

2. Kakue BelecTBa sBJISIOTCS KJIACCUYECKUMU BTOPUUYHBIMU NOCPEIHUKA-
Mmu? Kakue BeniecTBa BbIIOJHSAIOT POJIb EPBUYHBIX MOCPETHUKOB?

3. Kakue pepMeHTbI aKTUBUPYIOTCA BTOPUYHBIMU NTocpeaHuKaMu HAMO,
ul'M® u quanuIrInIepoIom?

4. Kakyo (YHKIMIO BBINOJIHSIET BTOPUYHBIM MOCPEIHUK HHO3ZUTOJITPHU-
dochar (MD3)?

5. Tlouemy 3(h(eKTbl THPEOUIHBIX U KOPTUKOCTEPOUTHBIX TOPMOHOB pa3BU-
BAIOTCS] MEJIEHHO IO CPABHEHUIO C 3(hPpekTamMu ropMOHOB OETTKOBOW PUPOABI?

JIUTEPATYPA
1. Jlexyuonmnwiti matepuan kxadeapbl HOPMAIbHOW (PU3HOJIOTUU W CMEXKHBIX JTUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a TaKkKe 00yJaronue KOMIIbIO-
TEPHBIC TPOTPAMMBI.



IMPOTOKOJI

Ipooupku Haawnyue ocajka 3puTponMTOB Okpacka pacTBopa

0,9 % NaCl

0,9 % NaCl + NH,OH

JucTHIIMPpOBaHHAA BOJA

Hajmumne niam orcyrcrBue Bua remoansa

BoiBon:
8 remMoJin3a (ecim ecTh)

0,9 % NaCl

0,9 % NaCl + NH,OH

JucTHIIMPpOBaHHAA BOJA

Padora 1.4. ONPEAEJEHUE OCMOTUYECKOI'O IABJIEHUSI IIJIA3MbI KPOBU
(memoHcTpamMs)

OcMOTHYECKOE JIaBIICHHE TUIa3Mbl KPOBU 3aBUCHT OT KOJHUYECTBa (CyM-
MapHOW KOHIICHTPAIIMU) MOJICKYJI BCEX PACTBOPCHHBIX B HEH BEIECTB (DJICK-
TPOJIMTOB M HEINEKTPOIUTOB). OCMOTHYECKOE JABJICHUE SBISICTCS OJHOM
U3 J)KECTKUX TOMEOCTAaTUYECKUX KOHCTAHT M ONpPEJENsieT pacnpeaeieHe BOIbI
MEXK1Yy BHYTPEHHEN CPEON U KIIETKaMU OpraHu3Ma. BeindrHa 0CMOTHYECKOro
JAaBJIeHUS IIa3Mbl KPOBH COCTaBIISIET Yy 3J0pPOBOr0 4YeJOBEKa B CpPEIHEM
290 £ 10 mocmoan/kr (7,3 at™, niu 5600 MM pT. cT., niau 745 xI1a).

OmpeneneHne OCMOTHYECKOTO JaBIEHUS OUOJOTUYECKUX O KHAKOCTEH
(kpoBb, TUKBOP, JIUM(a U AP.) IPOBOJAT KPUOCKOUYECKUM MeToaoM. M3Bect-
HO, YTO TeMIlepaTypa 3aMep3aHusl )KUJIKOCTUA TEM HHKE, YEM BBILLIE CyMMapHas
KOHLIEHTpaIUsl MEJIKUX MOHOB M MOJIEKYJ. Y uejoBeKa TemIeparypa 3aMmep3a-
HUs kpoBu HWxke Hyns Ha 0,56-0,58 °C, a TemmnepaTypa 3amep3aHusi IIa3Mbl
KpoBU HIke HyJs Ha 0,54 °C.

Xoa paborel. JlemoHcTparusi yuyeOHoro Bugeoduibma. [IpuGop
«OSMOMETER MO 801» no3BoisieT onpeaeanTh OCMOJISIIBHOCTb OMOI0rnye-
ckoit xuakoctu (oSmol/kg) B oobeme 0,05 mi. [TomydeHHbIe B GHIIBME pe3yiib-
TaThl BHECTH B POTOKOJL.

INPOTOKOJI

1. Mory4yennsle pe3yabTaThl: 0CMOTHYECKOE JaBJIeHHe B HCCIeayeMoii mpode
MJ1a3Mbl KPOBH = osmol/kg, nim mosmol/kg.

2. BLIBOA: 0CMOTHYECKOE JaBJIEHUE B UCCJIEAyeMOoil Mpode mia3Mbl KPOBH:

(B HOpMe, CHM?KEHO WJIH TOBBILIEHO)




Patdora 1.2. 3HAKOMCTBO C OCHOBHBIMHU IMOKA3ATEJISIMUA
T'OMEOCTA3A KPOBH, CEPJJEYHO-COCYAUCTOM
U PECIIUPATOPHOM CUCTEM OPTAHU3MA

Tabruya 1
HexoToprle BaskHelIMe MOKA3aTeJIH FOME0CTa3a
MokasaTenn Ipeneant HOpMil.]'IbeIX Exnauns:
3HAYECHUH U3MEPEHUSA
Kposb
OO0BbeM IUPKYIUPYIOIIEH KPOBH JIUTPBI
Bszkocts kpoBH OTH. €]I.
Conepxanue (HJOPMEHHBIX JICMEHTOB KPOBH:
DPUTPOIUTHI KJICTOK/JT KPOBH
JledKOIHTHI KJIETOK/JI KpOBU
TpomGonuThI KJIETOK/JI KpOBU
I'emaToxpur -
OcMOTHYECKOE TaBICHUE KPOBU MOCMOJIB/KT
OHKOTHYECKOE JTaBJICHHE KPOBH MM pT. CT.
pH kpoBu —
CoJneprkaHue TIIFOKO3bI B KPOBU MMOJIB/1T
Conepxanue Oesika B KPOBU r/n
CepaeuHo-cocyaucTas cucreMa
Yacrota cokpamienuii cepama (HCC) B mokoe COKp./MUH
VY napusiit 0obem ceparia (YO) B mokoe MUT
MunytHbIf 00beM KpoBoTOKa (MOK) B okoe a/mMuH
PecnimpaTopHas cucrema
Yacrora apixanus (U/I) B mokoe B MUHYTY
JlpixarenbHbiii 00beM (10) B mokoe MIT
MunytHbIi 00beM Abixanus (MO/I) B mokoe a/muH
AunbBeonsipHasi BeHTHIsIIMs (AB) B okoe a/muH

Padora 1.3. T'EMOJIMA3 M ET'O BU/IbI (1€eMOHCTPAIHSI)

I'emonuz ¥a pa3pynieHue MeMOpaHbl IPUTPOLUTOB C BBIXOJIOM reMOTI00H-
Ha B IJJa3My KpPOBU. B 3aBUCHMMOCTH OT MPUYHUHBI, BBI3BIBAIOIICH T€MOJIU3,
pa3IMyaOT CIEAYIOIIUE €r0 BUIBI. OCMOTUYECKUN, MEXAaHUYECKUU, TepMUUE-
CKHH, XUMHUYECKHH, Omomornyeckuii. PU3HOIOrMYEeCKUil TeMOJIU3 SBISETCS
PE3yJIbTATOM €CTECTBEHHOI'O CTAPEHUS U pa3pyLIEHUsI SPUTPOLUTOB.

Marepuansl u odopynoBanme: 0,9%-ubiii pactBop NaCl; wamartwipHbIii
CIUPT; CIIUPT; WO; TUCTUILTMPOBAHHAS BOJIA; 3 MPOOUPKH; CKapu(pUKaTOPHI B CTe-
pUIIM3aTOPE; BaTa; Pe3MHOBBIE MIEPUYATKU; MAacKH, 3%0-HbIi pacTBOP XJIOpaMHUHA.

Xoa padorsl. B ogny u3 npobupok Hanusator 2 mu 0,9%-Horo pactsopa
NaCl, Bo Bropyro — 2 mi 0,9%-noro pactBopa NaCl u 5 xanenp HalmaTbIpHOTO
CIIUPTA, B TPETHIO 2 MJI TUCTUWIJIMPOBAHHOU BOJIbI. B KaXxk1yto mpoOUpKy BHOCST
M0 2 Karuld KPOBH U MEPEMEILMBAIOT COJIEpKUMOE. Pe3ynbTraT oleHuBaroT yepes
45 MuH.



— paboTaTh Ha HE3a3eMJICHHOM JJIEKTPOOOOPYIOBAaHUM U MPUOOpaAX, €CIU ITO
HE pa3peleHo UHCTPYKIUEN K IpUoopy;

— TIOJH30BATHCS HEMCIPABHBIM AJIEKTPOOOOPYAOBAHNEM H DIEKTPOTPOBOIKOM;

— OCTaBJIATH 0€3 Ha/[30pa AIIEKTPHUUECKYIO CXEMY IO HAMPSDKEHUEM.

JleiicTBHS B ciiy4yae BOSHUKHOBEHUS MOKapa

B cirydae BO3HHKHOBEHUS 3aropaHusi Hy’)KHO HEMEJICHHO OTKIIIOYUTH HampsIKe-
HUE, BBI3BATH MMOMOIIb W MPHUCTYNHUTH K TYHICHUIO MOkapa. OTHETYIINTEIN UMEIOTCS
B komHarax 104, 131, 135, 138. IIpexne, 4eM MpHUCTYNHUTh K TYIICHUIO BO3TOPAHUS,
HE00X0MMO O00ECTOUNUTh 3JIEKTPOCETh MOMEIIEHHUS. 3aTeéM MPUMEHUTh OTHETYIH-
Tenb. Jns TymeHuss MOXKHO TakKe HCIOJB30BaTh HMMEIONINECS MOKapHbIE pyKaBa:
pa3MoTaTh pyKaB, OTKpPHITH KpaH. [lokapHbIe KpaHBI ¢ pyKaBaMy HaXOAATCS B KOHIIE
kopumopa 3a 136-if komHaToi, B Hume Mexay komHatamu 139 m 140, 133 un 132,
a taxoke HanpotuB 104-i1 KOMHATEHI.

OO0uue npaBu/Ia OKa3aHMUS NMEPBOM MEAUIUMHCKOMN OMOIIH

IlepBast MeIMIMHCKAs TOMOIIb TOCTPAJABUINM JOKHA OKa3bIBaThCs HEMEJICH-
HO U npaBuiibHO. OT 3TOr0 3aBUCHUT KU3Hb U MOCIEACTBUS TPABM, 0KOTOB U OTpaBJIE-
HUM. C KOHKPETHBIMH MPaBUJIAMH €€ OKa3aHUs Bbl Oy/eTe 3HAKOMUTHCA Ha KIMHUYe-
CKUX Kadeapax.

Ecnu npu mopakeHuu 3JIEKTPUUYECKHMM TOKOM IIOJyYEHBbI CEpPbE3HbIE TPaBMBI,
0KOTH, HY>KHO 00s3aTE€JIbHO BBI3BATh CKOPYI0 MEAUIIMHCKYIO MOMOIb, MPH JIETKUX
MOpPaXXEHUAX MOC]E OKa3aHUs MEPBOM MOMOIIM NOCTPAAABIIME HANPABIAIOTCS B Me-
IUIMHCKOE yupexeHue. Crneayer MOMHUTh, YTO, OKa3biBas MOMOIIb YEJIOBEKY, HAXO0-
JSIIeMYCsl TIOJ] IEMCTBUEM TOKA, HEJIb3sl IPUKAacaThCsl K HEMY TOJIbIMU pykamu. [Ipex-
JIe BCEr0, HY)KHO OTKIIFOYUTh YCTAaHOBKY (MPHOOp), KOTOPO#l KacaeTcsl MOCTPa aBIIIHIA.
[Ipy HEBO3MOXKHOCTH OTKJIIOYEHMS] BCEH YCTAaHOBKHM HEOOXOIMMO OTAENIUTH MOCTpa-
JABIIEr0 OT TOKOBEAYIIMX YacTel, UCIOJIb3YS MAJIKH, IOCKU U JAPYTrue Cyxue mpeame-
ThI, HE MTPOBOJIAIINE AIEKTPUUECKUN TOK, WK MEepepyOUTh MPOBOJIa TOIOPOM C CyXOH
PYKOSITKOM.

Bo Bcex cnmyuasx He0OXOAUMO BBI3BATh JIEKYPHOIO J1abOpaHTa, KOTOPBIM Haxo-
mutcst B komHaTe 131, nnm npenonaBarens kadeapeol.

INPAKTUYECKHUE PABOTHI
Padora 1.1. OCBOEHUE METOJUKHU 3AHATHIA B KOMIIbIOTEPHOM KJIACCE

KomnbroTepHblii k1ace kadeapsl Mo3BOISIET KOHTPOIHPOBATh CTEIIEHDb yC-
BOCHHSI CTyJEHTaAMH y4eOHOTO MaTepuaja, a TakKe MPeIOCTaBIsATh B HATJIA-
HOM BHjI€ Y4eOHYI0 HH(OPMAIIMIO AJIsl YCBOCHUS NUCHUIUIMHEL. Mcmonp3oBanue
KOMIBIOTEPHBIX MPOTPamMM, MO3BOJISIONINX MOJAECITUPOBATH OTBETHYIO PEaKIIUIO
OpPTaHOB U CHUCTEM Ha pa3WYHbIE BO3JCHCTBUS, 00IETYaeT YCBOCHHE U MOHUMA-
HUE y4yeOHOro MaTepuara.

Ha BcTynmuTenbHOM 3aHITHH CTYACHTHI 3HAKOMSTCS C TpaBHJIaMu pabOTHI
B KJIacce, C BHJIaMU YYeOHBIX MaTepuasoB, MpeaIaraéMbiX K 3aHATHSIM H, B ya-
CTHOCTH, C COJIEp)KaHHEM MaTeprajoB BCTYMUTEIBHOTO U CIEAYIOIIETO 3aHATHSI.
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1. Jlexyuonmnwiti matepuan Kadeapbl HOPMAIbHOW (DU3HOJOTUU W CMEXKHBIX JTUCIUTUIHH.
VYuebHble MaTepHalibl KOMIBIOTEPHOTO KJIacca K 3aHATHIO, a Takke 00yJaronue KOMITbIO-
TEpHBIE TPOTPAMMBEI.

2. @uzuonoeus yenoseka / mox pen. B. M. Cmupnaosa. M. : Memuruna, 2001. 608 c. C. 5- 44,
96, 206- 209.

3. @usuonocus yenosexa : yaeOHuk. B 2 1. / mon pen. B. M. Tlokposckoro, I'. @. KopoTsko.
M. : Menumuna, 1998. T. 1. 447 c. C. 276284, 288.

4. @uszuonoeus yenoseka : yaeonuk / noa pen. B. M. TTokposckoro, I'. @. KopoTbko. 2-¢ u3 .,
nepepad. u gon. M. : Memummna, 2003. 656 c. C. 25-26, 229-230, 233-237, 239-240.

5. Coopnux HOpPMATHUBHBIX JOKYMEHTOB Mo mpobmeme BUY/CITNJI. Munck, 1999. 132 c.
[Tpuka3 Ne 351 ot 16.12.1998 r. Ilpunoxenue Ne 8 «MHCTpYKIMS 0 MPODUITAKTUKE BHYT-
pubosbHIYHOTO 3apakeHus: BUY-undeknueil u npeaynpexaeHuo npodeccuoHatbHOTO
3apakeHus Mel. pabotHukoB». C. 31- 35.

MHCTPYKTAXK IO TEXHUKE BE3OIIACHOCTH

[Iporpamma o0yuyeHus: Ha Kadeape HOpMaIbHON (PU3MOJIOTUU MTPEeTyCMaTPUBAET
BBINIOJIHEHUE CTYJEHTaMH MPAKTUYECKUX paboT, OBJIJIEeHHE NMPAKTUYECKUMU HaBbIKa-
MU pabOThl ¢ HEKOTOPBIMHU AIEKTPONPUOOPAMH, KOMIBIOTEPHON TEXHUKOM, HCCIe0-
BaTEJIbCKUM OOOpYAOBAaHUEM, JIaDOPATOPHOM MOCYJOW, XMMHUYECKUMHU PpEaKTHUBaAMHU
Y OMOJIOTUYECKUMU KHUIKOCTSIMH.

Kpome Toro, ctyneHTtaMm MOXKeT ObITh MPEJOCTABICHO MPABO BHINOJIHATH Hayy-
HY10 paboTy B 1abopatopusx kadeapbl BO BHEy4EOHOE BpeMs.

O01mme TpedOoOBaHUA

CryzaeHThI 10 BX0Jla B yueOHOE IMOMEIICHHE JIOJIKHBI HaJIeBaTh XaJiar.

Jliig o0miero HaOIOAEHUS 32 MOPSIKOM, COOMIOIEHUEM MTPABUI U BBINOJIHEHUEM
TpeOOBaHUN TEXHUKH O€30MacHOCTU NpU paboTe B ydeOHBIX MOMEILIEHUSX Ha3Hayda-
I0TCS JIeKYpPHBIE M3 4yucCia CTYJIEHTOB Ipymnmbl. JleKypHble 00s3aHbl MOJydaTh pas-
JMYHBIC MaTEpHaibl, HEOOXOAMMBIC ISl BBHIOTHEHHS MPAKTUYECKUX pabOT 3aHATHS.
[To okoHYaHUM pabOTHI AECKYPHBIN JOJKEH CaTh MOJYyUYEHHbIE MAaTepUalbl U IPOBE-
PHUTH CTOSTHHE MTPAKTHKYMa — BBIKITFOUYEHBI JI BOJA U DJIEKTPHUECTBO.

IIpaBuiia 0e3omacHOCTH NP padoTe ¢ IJIEKTPOOOOPYT0OBaAHHEM

[Tpu pabote ¢ MeKTPOOOOPYIOBAHUEM H IIIEKTPONPUOOPAMU BO3MOXKHBI CITydan
MTOPAKEHUS JTFOICH IICKTPUUECKIUM TOKOM U BO3HUKHOBEHHUS MTOXKapa.

IIprunHOM TOMY MOXKET ITOCITYKUTh:

— paboTa ¢ HEUCNPABHBIM 3JIEKTPOOOOpY10BaHUEM (PYOUIBHUKH, PO3ETKU H JP.);

— OTCYTCTBHE 3a3€MJICHHUS 3JIEKTPOIPUOOPOB;

— HapyIIEHUs MPaBWII MOJI30BAHUS dIIEKTPONPUOOPAMH,;

— TPHUKOCHOBEHHE PYKaMU WJIH METALIUYCCKUMU MPEIMETAMH K TOKOBEAYIITUM
AJIEMEHTaM.

B ciydae oOHapy:KeHHsI HEMCIPABHOCTHU 3JIEKTPOIPUOOpA WK 3IEKTPOOOOPYI0-
BaHUSI HEOOXOAMMO COOOIIMTH 00 3TOM mpemnojaBarento. [Ipu padote ¢ 31aeKTpo0OO-
PYJIOBaHUEM U JIEKTPONPUOOpaMU CTPOTO 3aNpeniaeTcs:

— TIPOBEPSATH HAIMYHUE HAMPSHKCHUS MAIBIIAMHU B KacaThCsl TOKOBEIYIITNX YacTeH;



PA3JIEJI «®U3U0JI0OT'USA KPOBU»

3ausatue 1. BerynurenbHoe 3aHATHE. TEXHUKA 0€30MIACHOCTH B MPAKTHKYMAaX
u jadoparopusix kageapsl. [Ipeamer u 3agaum HOpMAJIBLHOM
¢puznonornu. Pu3zuKo-XUMHYECKHE CBOICTBA KPOBH

OcHOBHBIEC BOIIPOCHI:

1. TlpaBuna TexHHKHA 0€30MACHOCTH IIPU BHITOJIHEHUHU PabOT MPaKTUKYMA.

2. OU3MOIOTUYECKHE MPEACTABICHUSI O TOMEOCTa3e Kak O MOCTOSHCTBE
BHYTPEHHEU cpe/ibl Oprann3ma, QyHKIUNA 1 MEXaHU3MOB, UX PETYIUPYIOIIKX.

3. OcHOBHbIE TIOKa3aTelu TOMEeocTa3a KpOBH, CEPAEYHO-COCYIUCTOM,
PECIIUPATOPHON U IPYTrUX cUcTeM opranusMma. [loHstue o0 X OTHOCHUTEIBLHOM
IIOCTOSIHCTBE B COCTOSIHUH MOKOS M U3MEHEHUSAX MPH Pa3IMYHBIX BO3JIECHCTBUIX
Ha OPraHU3M.

4. Ponws Boabl misa xuszHedesTenbHOCTU. ConepxkaHue U pacrpe/esieHue
BOJIbl B OpraHu3Me; Bo3pacTHble 0cOOeHHOCTH. JKuaKue cpeibl OpraHu3ma.

5. KpoBe. IlonaTtue o cucreme kpoBu. KoimuectBo, cocTaB, OCHOBHBIE
(bU3UKO-XUMHUYECKHE CBOMCTBA KpOBH. DYHKIIMH KPOBH.

6. OCMOTHYECKOE U KOJUIOUIAHO-OCMOTHYECKOE (OHKOTUYECKOE) JaBIICHUE
KpPOBH, UX pOJIb B OOMEHE BOJIbI U AJIEKTPOIUTOB MEXKIY KPOBBIO U TKaHSIMHU.
CocrosiHHE TUnEep- U TUIOTUIPATALINN TKAHEH.

7. T'emonu3 u ero BuAbl, miazMonus. [lonsitue o runo-, runep- 1 H30TOHU-
YECKHMX PaCTBOpaXx.

8. KucnoTtHo-OCHOBHOE COCTOSIHWE BHYTpEHHEW cpeibl opranusma. [lons-
THe 00 alu03€e U ajaKaIo3e.

Bonpocul ona camoxonmponsa:

1. Yemy paBHa Macca KpOBU B OpraHM3ME MOJIOJIOTO YesloBeKa?

2. Uemy paBHa OCMOJISTILHOCTD IJ1a3Mbl KPOBHU?

3. Pacnonoxxute B MOpsiiKE YMEHbIIEHUs BKJIa/Ja B BEIMYUHY OCMOTHYE-
CKOT'O JIaBJICHUs MJIa3Mbl CIEAYIONIME OCMOTHYECKH aKTUBHBIE BellecTBa: Oel-
KM, TJIF0K03a, HaTPUH, KaJuii, XJ0p, OukapOoHar.

4. Tlouemy 0,9 % pactBop NaCl saBnsercst K30TOHUYECKUM PacCTBOPOM?

5. YeMy paBHa BeIWYUHA KOJUIOMIHO-OCMOTHUYECKOTO (OHKOTHYECKOTIO)
JaBJIEHUS TU1a3Mbl KPOBU?

6. Kakue OenkoBble KOMIOHEHTHI (TIIO0YJIMHBI WU aIbOYMUHBI) U TIOYEMY
B HauOOJIbIIEH CTENEHHU ONPEAEIISIOT BEIMYMHY OHKOTHUYECKOTO TaBICHUS ?

7. Kakue nocnenctBus AJis pacipeiesieHus )KUIKOCTH B OPraHU3ME MOKET
MMETh TUIONPOTEUHEMUS? BBeleHneM Kakux pacTBOPOB B COCYIUCTOE PYCIIO

MOXHO KOPPUTUPOBATH 3T MOCIEICTBUS 7
JUTEPATYPA



BBEJEHUE

[IpakTUKyM TpeaHa3HAa4YaeTcsi CTyJAeHTaM JUIsl TIOATOTOBKU K 3aHSATHSM M IPOTOKOJIH-
POBaHUS MPAKTUYECKUX PadOT Mo Kypcy HOpManbHOH (usnonoruu. CocTaBiieH ¢ y4€ToM Tpe-
OoBaHMi1 yTBEPKAEHHON MUHUCTEPCTBOM 31paBooxpanenus Pecryomuku benapycs B 2005 T.
nporpammel 1o pucturmuae «<HOPMAJIbBHAS ®U3NOJIOT US» nst CTyIeHTOB yupexe-
HUIl 00pa3oBaHus, 00ECIEYMBAIONIUX IOJYYEHHE BBICIIETO METUIIMHCKOTO OOpa30BaHUS.
XapakTep CTYISHUECKOTO TpakTHKyMa Kadenpsl HOPMalbHON (U3HOJIOTHHA MOCTOSIHHO
M3MEHSETCS B CBSI3U C YJIYYIIEHHEM YPOBHS TEXHHYECKOTO OCHAIIECHUS W TIOSBICHUEM BO3-
MOXHOCTH MOJIEIMPOBAHUSI MHOTHX KJIACCHYECKUX (U3UOJIOTHYECKUX OSKCIIEPUMEHTOB
Ha BUPTYaIbHBIX )KHUBOTHBIX, OPUEHTALIMEH PaKTUKyMa Ha MCCIeIOBaHHe COCTOSIHUS (hr3no-
JOTHUYecKuX (DYHKIHA opraHu3Ma 37J0pOBOTO YelioBeKka. B mpakTukyMm BBeneHbI paboThI, pe-
AyCMaTpHUBAIOIINE HCIIOJIb30BaHIE KOMIBIOTEPHON TEXHUKU JJIsi OOy4YEeHHUsI M KOHTPOJIS 3Ha-
HUH CTYIEHTOB, MOJICIMPOBAHUS W3BECTHBIX (HU3MOJOrHUEcKUX (heHOMeHOB. [IpencraBieHo
ONHMCAaHWE TEXHUKH MPOBEIACHUS MCCIEIOBAHNIN COCTOSIHHSI HEKOTOPBIX (DYHKIMK y YelloBeKa
COBPEMEHHBIMH METOJIaMHU KIMHHYECKOTO aHalM3a KPOBH, ra3oaHan3a, JIEKTPO3HIedao-
rpaduu, UCCIIeOBaHUS PE3EPBOB KapAMOPECTIMPATOPHON CHCTEMBI H JIp.

K xaxjoMy 3aHSATHIO B KOMITBIOTEPHOM Kilacce Kadeapsl MMEIoTess 00ydJarolie 1 KOH-
TPOJIMPYIOIINE MPOTPAMMBI, KOTOPBIMH CTYAE€HTHI MOTYT BOCHOJIB30BAaThCS MPH TOATOTOBKE
K TEKYIIUM M MTOTOBBIM 3aHSATHSIM; Ui OCBOSHUS YUE€OHBIX MaTepHAJIOB BO BPEMs M IOCIE
3aHATHUH; IPH OTPAOOTKE MPOIYIICHHBIX 3aHATHIA, @ TAKXKE MPH MOATOTOBKE K 9K3aMEHaM.

B xon1e nzyuenus paszgena (GpU3MOIOTHH, TIPU YCIOBHH OCBOCHUS CTYJIEHTOM MpPAKTH-
YECKUX HaBBIKOB U JIOCTATOYHBIX TEOPETUYECKUX 3HAHUH IO BBHITIOJHEHHBIM pa0oOTaM U pac-
CMOTPEHHBIM BOIPOCAM 3aHSATHH, a TAK)Ke TPU COOIIIOJICHUN y4eOHOH TUCIUILTMHEI M TPaBHII
TEXHUKH 0€30MaCHOCTH, CTABUTCS MOIUCH MTPENoAaBaTens (TeMa 3a4TeHa).

Crucok uTepaTyphl MPUJIAraeTcsl K KaXIOMY 3aHATHIO. PeKoMeH/TyeTcsi BHUMATEIbHO
YUTATh HACTOSIIEE U3JAHUE TIPU TIOATOTOBKE KAXKJIOTO 3aHSTHS.

ABTOpHI OyayT ONarofapHbl 3a PEKOMEHJAIMK U 3aMEYaHusl, CIIOCOOCTBYIOIINE Jajlb-

HEUIIEMY YITYUYIICHUIO JaHHOTO IPAKTUKYMA.
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ITpakTukym

3-e uzoanue, nepepabomarHoe
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