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[IpumepHBIif IepedeHb 3K3aMEHaLMOHHBIX BOPocoB MOkHO HaiTu B DYMK B paznene «9K3AMEH». Dk3ameHallMOHHbBIE BOIPOCHI €KETOIHO Iepe-

cMmarpuBaroTcs Kadeapoii u pazmematorcs B OYMK He mo3aHee, uem 3a J1Be HeJeNd 10 Havyalia S9K3aMeHa.

Ne zansiTus |

Tema 3auaTusa

3amuueno

BBEJIEHUE. TOMEOCTA3. BHYTPEHHA CPEJA OPITAHNU3MA YEJIOBEKA

3ansitue 1 Beenenue. [Ipeamer u 3amaun HOpMaabHOU (HU3NOTIOTHU.
I'omeocras. PU3NKO-XUMHYECKUE CBOICTBA KPOBU

3ansitue 2 duznonorndeckue GyHKIHH SPUTPOIUTOB. [ eMOI0d3. IpUTPOIUTOINO033.
®dusnonornyeckue GpyHkuuu TpombouuToB. TpombouuTonoss. Cucrema remocrasa

3ansTue 3 dusnonornyeckre HyHKIMU JICHKOIHUTOB. JIeiKkomnoas.
Hecneuuguueckas u crienuduueckas pe3uCTeHTHOCTh OpraHi3Ma YeJloBeKa.
dusnonornyeckas OIeHKa Pe3yIbTaToOB O0MIETo aHAJIN3a KPOBU

3anstue 4 I'pynmer kpoBu. Cuctemsl ABO; pesyc (Rh) u nqpyrue. ®usnonoruueckoe 000CHOBaHUE
moadopa JOHOPCKOI KPOBHU
I'VMOPAJIBHA S PETYJISLIMS ®U3HUOJIOT MYECKHUX OYHKIIMU

3ansrue 5 OcHOBBI HHPOPMALIMOHHOTO 0OMEHA KJIETKU C OKPY>KaroLIei cpeoi.
Xumuueckas curHasinzanusi. O01ast pu3noaorus SHIOKPUHHOM CUCTEMBI

3anatue 6 | YactHas GpU3MOI0TUS SHIOKPUHHON CHCTEMBI

3anstue 7 HUTOI'OBOE 3AHATHUE no pasnenam «Beenenue. ['omeocras. BHyTpeHHss cpena
opranusma uenoBeka. ['yMopanbHas peryisiiysi U3noJ0ruiecKux QyHKIHI

®U3MOJIOT A BO3BYJIUMBIX TKAHEHU

3anstue 8 DnexTpuueckas CUTHaJIU3alus. 3aKOHbI pearnpoBaHus BO30YIMMBIX TKaHEH.
buonorunyeckue noreHuuansl. i3MeHeHne BO30yAMMOCTH IPU BO30YKICHUU

3anstue 9 [IpoBenenue Bo30yk1eHUs IO HEPBHBIM BOJIOKHaM. CHHanTH4ecKasl repeaaya

Baugtue 10 | OU3MOIOrHST MBIIIII]

3ansarue 11 | OGmas pu3noaorus HEHTPAIbHON HEPBHOI CHCTEMBbI

3ansatue 12 | MTOI'OBOE 3AHATHE 1o paszneny «®u3n0i0rus BO30YAUMBIX TKAHEH»

OPI'AHU3ALIUA
I cemecmp (ocennuii):

[IpakTHyeckux 3aHsITUNH —
18 (72 yaca).

Jlexrmii — 10 (20 gacoB).

Camornoaroroska 50 4.

3 KOJUIOKBHYMa — 3aHSTHUS
7,12, 18.

KomnbroTepHsblit Tect

(50 TecToBBIX BONIPOCOB)

U YCTHOE/TMCbMEHHOE CO-
OecemoBaHuE.




Ne 3apsaTus \ Tema 3ausaTus 3aIuIeHo
HEPBHAA PEI'YJIALNUA OU3UOJIOTNYECKUX OYHKIINN

3anstue 13 | Ponb 1 GyHKIIMU CIMHHOTO MO3Ta, CTBOJIA MO3Ta U MO3KeUKa
3anstue 14 | Ponmp v GyHKIMM TPOMEXYTOYHOTO W KOHEYHOro Mo3ra. CHCTeMHBIE MEXaHH3MBbI

PEryJsiuy TOHYCA MBI ¥ IBUKCHUIN
3ansarue 15 | @usnosorus aBTOHOMHON HEPBHOW CHUCTEMBI

OU3NOJIOI' A CEHCOPHBIX CUCTEM

3ansarue 16 | O6mas GpU3MOIOTHS CEHCOPHBIX CUCTEM. 3pUTENbHAS CHCTEMA
3ansatue 17 | ®usmnonorus ciyxoBoi, BECTUOYJIIPHOM, BKYCOBOH, OOOHATEIbHON

¥ COMaTOBUCIICPATHHON CEHCOPHBIX cucTeM. Cructema 00JIeBOI UyBCTBUTEIIBHOCTH
3ansarue 18 | HMTOI'OBOE 3AHSATHUE no pasnenam «HepBHas perymsauus (GpuU3MOIOTHYECKUX

¢yskuil. @usnonorust ceHcopHbIX cuctem». 3SAUET
YuuThIBas OTCYTCTBHE MPOIYCKOB IIPAKTUYECKUX 3aHATUHI U JICKLUH,
3alUTy BCEX MPAKTUYECKUX PAaOOT U MOJIOKUTEIbHbIE PE3YIbTaTh
TEKYIIEH aTTeCTalluy CTYIEHT

(PUO)

K3AYETY JONYIIEH: oama cpedHutl 6an noonucs

Jomyck Kk 3a4éry:

— OTCYTCTBHE MPOIMYCKOB
JIEKIMHA U MMPAKTHIECKUX
3aHATHH;

— 3aIIMIIEHHBIE U TTOITH-
CaHHBIC MPAKTUYECKUE
paboTHI;

— HUTOTOBEIC 3aHATHUS CHAHEI
HA MOJIOKUTEIBHYIO OT-
METKY;

— 0(pOpMJICHHBIN KOHCIIEKT
JICKITUH.

3auér

KommnsrorepHslii TecT 1o
Bcem Temam |1l cemecTpa
(50 TecTOBBIX BOIIPOCOB)
U1 cTyaeHToB MONY
U YCTHOE/TIMCbMEHHOe
co0eceloBaHueE.

* 3amuTy NpakTHYECKUX paboT ImpenoaBaTesb MOATBEP)KIaeT CBOEH MOMUCHIO B KOHIIE COOTBETCTBYIOLIETO 3aHATUSA (pa3zaena). B nannoit tabmu-
1€ IpenoaaBaTesb MOKET OTMEUaTh 3alUIIEHHbIEC 3aHATHS B y100HOH eMy (opmMe Mpu HEOOXOAUMOCTH. 3alMIIEHHBIM CUUTAETCS 3aHIATHE NIPU yCII0-
BUU OCBOCHHS METOJMK BBIOJHEHUS BCEX MPAKTUYECKUX Pa0dOT, YMEHMU UX BBINOJHATH, OLEHUBATh U 3AIIUIIATh MOJIYYEHHbIE PE3YyNbTaThl, U MPH
HAJIMYUU JIOCTATOYHBIX TEOPETHUUYECKUX 3HAHUM MO BBIMOJIHEHHBIM paboTaM M PacCCMOTPEHHBIM BOINPOCAM 3aHATUMN, a TakXKe MPU COONIOCHUN y4yeo-

HOM TUCIMIUIMHLI U IpaBUJI TCXHUKH 0C30I1aCHOCTH.

OTMeTKa 0 JOIyCKe K DK3aMEHY C BBICTABIICHHUEM JIaThI IOMYCKa U PEUTHHTOBOTO Oaylyia B JaHHOW Tabymile 00s3aTebHa.




BBEJIEHHUE

Hacrosmee m3ganue npenHa3HadeHO IS OpraHU3aLUU
CaMOCTOSITEIbHON PaldOThl CTYAEHTOB IPH IOATOTOBKE
K y4eOHBIM 3aHATHSAM M OKa3aHUS IOMOIIM B IPOTOKO-
JUPOBAHUM MPAKTUUYECKUX PadOT MO Kypcy HOPMAaJbHOM
¢uznonoruu. YueOHOe MOCOOME COCTABICHO B COOTBET-
CTBHHU C TPeOOBAaHMSIMU JEUCTBYIOUIMX y4eOHBIX IPOrpaMM IO HOPMAaJIbHOM
¢uznonoruu As crenuanbHOCTel BhIciero oOpasoBanus «JleuebHoe nemo»
u «llequatpus», yTBepKAEHHBIX MUHHCTEPCTBOM 31paBooxpaHeHus Pec-
nyOonuku benapycs. Ero usganve npu3BaHo MOBBICUTH KAa4eCTBO MPAKTHYE-
CKOM MOATOTOBKH BBHIITYCKHUKOB YUPEXKACHHUI BBICIIEIO0 MEAULIMHCKOrO 00-
pa3oBaHMUs.

XapakTep CTYICHYECKOTO NMpakTHKyMa Kadeapel HOpMaiabHON (usnono-
THH MOCTOSSHHO U3MEHAETCS] B COOTBETCTBHH C YIYUIIEHUEM YPOBHS TEXHHUYE-
CKOTO OCHAIICHUS M OPUEHTUPOBAH HA UCCIICAOBAHHE COCTOSIHUS (PU3HOJIOTU-
Yyeckux (YHKLUI opraHu3Ma 3J0pOBOTO YeloBeKa. B ero cosmanuu B pazHbie
roJpl MPUHUMAIK y4dacTue Belaawomueca neaparoru u yuénsie B. H. I'ypun,
®. U. Bucmonr, B. A. Carkosckuii, JI. U. Benopsiokuna, A. H. Xapnamora,
M. JI. KonecnukoBa, P. M. Hopoxuna, B. A. Kacam, T. B. KopoTkeBuy,
C. A. benyrun, I'. A. Ilpy1HUKOB 1 MHOTHE JpyTHE, 3a UYTO aBTOPHI BBIpaXa-
0T UM MCKPEHHIOIO OJIarofapHOCTb. B HacTOSIMIMI MPakTHKyM BBEIEHBI pa-
0O0TBI, MpeayCMaTPUBAIONINE HUCIOJIb30BAHUE KOMITBIOTEPHON TEXHUKH JUIS
00y4YeHHUs! U KOHTPOJIS 3HAHWN CTYIEHTOB, MOJCIUPOBAHUS M3BECTHBIX (u-
3MOJIOTHYECKUX (PEHOMEHOB, IEMOHCTPALMU COBPEMEHHBIX KIMHUYECKUX ME-
TOJIOB HCCIENOBaHUS (UIMOIOTUYECKAX (QYHKIHUHA, OTpabOTKM HAaBBIKOB
OLIEHKH COCTOSIHUSI (PM3HOJIOTUYECKUX (DYHKIUI OpraHu3ma.

Bce paboThl BBIONHSAIOTCS CAMOCTOSTENILHO M MHANBULYaJIbHO!

[Ipu moArOoTOBKE K TEKYIIMM M HTOTOBBIM 3aHITHAM, 3a4€TY, dK3aMEHY
CTYIEHTHl MMEIOT BO3MOXKHOCTH BOCIIOJIB30BAThCSI OOYYaIONUMHU M KOHTPO-
JUPYIOLMMHU POrpaMMaMH, YIeOHBIMH MaTepHalaMu, JIEKTPOHHBIMU yueo-
HO-METOJUYECKMMH KOMIUIEKCAMH, Pa3MEIIEHHBIMU B KOMITBIOTEPHOM KJlacce
kadeIpbl, a TaKKe Ha MHTEPHET-caliTe belopycckoro rocyiapcTBeHHOro Me-
JUIIMHCKOTO yHHBepcuTeTa. CIIMCOK OCHOBHOW JIMTEpATyphl MpUiIaraeTcs
K KaKJIOMY 3aHATHIO, TOTIOJIHUTENbHAS TUTEpaTypa yKa3aHa MociIe OCHOBHOM,
a TaKke B KOHIIE MTPAKTHKYMa.

Ilpu noocomoske k 3auamuio cmyoeHmy HeoOX0OUMO BHUMAMENbHO U3)-
YUmMs COOMBEMCmMEYIoWuUll pazoes NPaKmuKyma, npodumams Onucanue npax-
muyeckux pabom u 6bINOJIHUMY 3A0AHUS, HPEOHA3HAUECHHbLE 011 CAMOCMO-
AMeENbHOU padomsl 0oma (YKazauus Ha MO OaHbl 8 CKOOKAX NOCe HA36AHUS
npaxkmuyeckol pabomol), OMEeMUMb HA BONPOCHL 0I5l CAMONOO20MOBKIL.

Jns obnerdeHus: paboThl ¢ MPAKTHKYMOM B HEM HCIONB3YIOTCS CIEIYI0-
e 0003HaYCHUS:

— Marepuaj 3JeKTPOHHOTO ariiaca, JOCTYIIEH B KOMITBIOTEPHOM
kiacce, ayn. 104, wmm 8 OYMK;

®|— yueOHBIA BUICO(DUIBM, JEMOHCTPUPYETCS HA 3aHATHUH WIH JO-
— ctyned B OYMK;
M — BHPTYaJbHBII 3KCIIEPUMEHT, BBINOJHIETCS B KOMIIBIOTEPHOM
o kiacce. [IporpaMmma mosxeT ObITH fOocTynHa B 3YMK;

'Kl — /eMoHcCTpauuoHHas paboTa. BeimonHseTcs B JA€MOHCTpPAIMOH-

. HOI maboparopuwy, ayn. 135.

B KoHIle KaXka0ro pasjena MpakTHKyMa, IPH YCIOBUM OCBOE-
HUS CTYJCHTOM HPAKTUYECKUX HABBIKOB W HAJIMYMH JOCTATOYHBIX
TCOPETUYCCKUX 3HAHUM 110 BBITTOJTHEHHBIM pa60TaM U pacCMOT-
PEHHBIM BOTIpOCaM 3aHITHH, a TaKXkKe MPH COOMIOJICHUN yIeOHOH [El:ék
JMCIMIUIMHBI U TIPaBWJI TEXHUKU O€30IaCHOCTH, CTABUTCS IOJIKCH MPeroa-
BaTelsl, CBHJCTENBCTBYIONIAS O 3allUTe MPaKTUYECKUX padoT MO COOTBET-
cTBytomemMy pasneny. Ceoespemennas 3auuma 6cex Npakmudeckux pabom
ABNAEMCS 00513aMeNbHbIM YC08UeM OONYCKA CMYOeHma K 3a4émy uau 9K3d-
MeHy N0 HOPMANbHOU PUUOIOUU.

B nporiecce paboTs! Ha/l HACTOSIINM HPAKTUKYMOM aBTOPHI NMPHUJIAraid BCE YCHIIHU
JUISL TIpEJIOCTaBIICHUS] HanOoJiee MOJTHOM M aKTyalbHOH MH(OpMAaINH, BKITIOYast ONHca-
HUS TEXHUKU BBINOJHEHUS MPAKTHUECKNUX padOT, MPUBEAEHHBIX HOPMATUBHBIX U CIIpa-
BOYHBIX JIaHHBIX. TeM He MeHee, MeJUIMHA U (PU3MOIIOTHS TUHAMUYHO Pa3BUBAIOTCH.
VYka3aHus 110 METOJHMKaM HCCIIEAOBaHUS (PU3HOJIOTHYECKUX (DYHKIMH, HOPMATHBHBIE
3HAYCHUS W MHAA MHPOPMAIUSI MOTYT M3MEHATHCS CO BPEMEHEM U B 3aBHCHMOCTH OT
HCTOJIB3yeMOro 000py/I0OBaHUS M PEaKTHBOB. B TakuX cirydasx ciexyeT pyKOBOACTBO-
BaThCS YKa3aHMUSAMH HOPMATHBHBIX JOKYMEHTOB, MHCTPYKIHMHA MPOM3BOIUTENCH WITH
pedepeHTHBIMU 3HaYEHHUSIMH, YKa3aHHBIMHA COOTBETCTBYIOILEH TabopaTopueii.

ABTOpBI OyayT OJlarofiapHsl 3a MPEUIOKEHHS M 3aMeuaHHs, CIIOCOOCTBY-
IOIHE TajbHENIIEMyY yIyUIIeHHIO HACTOAIIETO M3AaHus (Ipoch0a HAPABIATh
mo aapecy hormphys@bsmu.by).


mailto:normphys@bsmu.by

10 npaBunJ Kak NPaBHJIBHO YYUThCS

OTH npaBuUiIa MPEACTABISIOT COO0M CHHTE3 YacTH OCHOBHBIX UJICH, M3J10KEeHHBIX B KHUTe bap6apsr Oaxin «/lymaii kak matemaTuk. Kak pemars no0ble 3a1a4m ObicTpee
u spdexTuBHEe», 2014 (pycckuii mepesox — 2021).

1. IlomTopsiite n3yuennoe. bes nosropenus HazaBTpa y Bac B ronoBe ocranercs
sums okono 30 % u3ydeHHoro marepuaina. Ilocae mpodTeHus CTpaHUIBI TOCMOTPUTE
B CTOPOHY M BCIIOMHHMTE OCHOBHBIE ujeu. IlomuépkuBaiite odeHb Majo, U HUKOTAA
He MOAYEPKUBANTE TO, UTO HE OTIOKWIH B IAMATH, CHadasa He MOBTOpUB. [lompoOyii-
T€ BCIIOMHHMTb OCHOBHBIE HJIEW B TO BpeMs, Koraa Bel unére Ha 3aHATHE WM HAXOMH-
Tech HE B TOW KOMHaTe, rzie Bl nx nepBoHavdanpHO m3ydanu. CocoOHOCTh CaMOCTOS-
TEJILHO (hPOPMYITHPOBATH OCHOBHBIC IOJIOKEHUS M3YYEHHOTO MaTepHana — OIHWH M3
KJIFOUEBBIX TOKa3aTesIeil XOpomero o0y4eHus.

2. TIposepsiite cedsi. Bo Bcém. [TocTossHHO. Ddmn-kapTouku — Barm gpyr.

3. PaszomBaiiTe 3agaum Ha 4vactu. /leneHue Ha yacTu (QOpMHUPYET NMOHUMAaHUE
1 MO3BOJIAET OTPadOTaTh pelIeHHe MPOOIeMbl TAKUM 00pa3oM, YTOOBI OHO MPUXOIUIIO
B TOJIOBY MTHOBEHHO. Y 0eauTech, 4To Bl MokeTe pemnth €€ 6e3 oOparieHus K KHH-
re — Kax /el mar. IIpeacraBpTe, 4TO 3TO MECHS, U HAYYUTECh NIPOUTPHIBATH €€ B yMe
CHOBa M CHOBa, 4TO0OBI MH(OPMAIUs 00BETUHUIACH B OJUH KOMIUICKC, KOTOPbIH BbI
CMOJKeTe BCIIOMHUTH, Koraa 3axoture. IlonpoOyiiTe cBsi3aTh YyacTH M3y4yaeMOIo Mare-
puana ¢ paHee NpONAEHHBIMU TEMaMH U C JPYTUMH JUCLUAIUIMHAMH.

4. JlenaiiTe may3sl Me:xkay moBropenusimu. [lo moboMy npeamery sydiue 3aHu-
MalTech MOHEMHOTY, HO Ka)KIbIH J€Hb, KaK CIIOPTCMEH. Bam mMosr B 3ToM nomobeH
MBIIIIE — OH MOXET BBLAEPKATh JIMIIb OTPAaHUYEHHOE KOJIMYECTBO YNPAKHEHHH I10
OJIHOMY IIPEIMETY 3a OJIUH pa3s.

5. YepenyiiTe pa3auyHble MeTOAbI pellleHUs 3a/1a4 BO BpeMs 3aHATHIl. Huko-
I7la HE 3aHMMAaKNTeCh CIMIIKOM JOJTO BO BpPEMs OJHOTO IOJX0Ja, UCIIONB3YS TOJBKO
OJIHy TEXHHKY pelIeHHd 3a/1a4 — depe3 HeKoTopoe BpeMs Bl Oyznere mpocTo aBTOMAa-
THUUYECKH MOBTOPSTH TO, YTO JENaiM JJid peuleHus npeapiaymieil 3agauu. UYepeayiite
MOJIXO/IBI ¥ PelIaiiTe pa3sHble THIBI 3a7ad. JTO Hay4duT Bac Kak M KOTJa MCIOJIb30BaTh
Ty WIK UHYIO TEXHHUKY, KaK aHAJM3UPOBATh M CHHTE3UPOBATh HH(OpMAIHio (yueOHUKHY,
Kak MpaBmIIO, TaK HE YCTPOEHBI, IOATOMY BaM MPHUAETCS A€IaTh 3TO CAMOCTOSTEIHHO).
[Mocne Kax10r0 3aaHus U TECTa MPOCMOTPHUTE CBOM OMIMOKH, yOenuTech, uTo Bbl mo-
HUMaeTe, oueMy Bbl ux nmomyctunm, a 3aTeM mnepepaboraiite cBom pemeHus. J{is
HanOoee 3QPEeKTUBHOrO 00yUeHHsI HAMIINTE OT PyKHU (HE Iedaraiite) 3agady Ha Of-
HOH CTOpOHE (UIBII-KAPTOUKH, a pelIeHne — Ha JPYyroi (IMMCbMO OT pyKH co31aéT 6o-
Jiee POYHbIe HEHPOHHBIE CTPYKTYpHl B MAaMsTH, YeM IedyaraHue.) Bl Takke moxere
chororpadupoBaTh KapTOUKy, €CIIM XOTUTE 3arpy3uTh €€ B 00ydaroIiee MPUIOKEHHUE
Ha cBO&M cMmapT¢oHe. BrImonHsiTe pa3nuvHble TUIBI TECTOBBIX 3aJaHUIl M CHTyaIlH-

OHHBIX 3aJa4 B ciyuyaifHoMm nopsiake. Emé onun cnoco® — Hayraj npoJIMCTaTh KHUTY,
BBIOpaTh BOIPOC U IPOBEPHUTH, CMOXKETE JIM BBl OTBETUTH Ha HEro 03 MOArOTOBKH.

6. /Jlenaiite mepepbiBbl. YacTo ObiBaeT, 4To BBl He MOXeTe pemIuTh 3a/a4d MM
pa3o0parThCst B MOHATHAX (DU3UOJIOTHH WM APYTUX HAyK C MEpBOTrO pasa. Bor mouemy
3aHIMAThCsl TIOHEMHOTY KaX[Ibli JEHb TOpa3/o JIydlle, YeM YUIHTh BCE cpasy 3a OJUH
npuém. Korzma y Bac He momywaeTcs pelmnTh 3aiaHiE WK Pa3o0paThcs ¢ MaTepUalioM,
cIeTaiiTe mepepsIB, 9TOOHI pobieMa Obla mpopadboTaHa B «(POHOBOMY PEKIME.

7. Hcmoan3yiiTe MOSICHSIONINE BOMPOCHI M MPOCThbie aHAJIOTHH. Beskuii pas,
Korzaa Bel ucnbIThIBaeTe TPYITHOCTH ¢ KAKUM-THOO MOHATHEM, ogymaiite: «Kak st mory
OOBSCHHUTB 3TO TaK, YTOOBI AECATUIETHUH PeOEHOK CMOT 3TO MOHATH?». Vcmonb3oBa-
HHUE aHAJIOTHH JEHCTBUTENBHO MOMOTAeT, HAllPUMEp, CKa3aTh, YTO MOTOK 3JIEKTpHUe-
CTBa MMOXOX Ha MOTOK BoAbL. [locTaBpTe cebs Ha MECTO M3y4aeMoro SBJICHMS U MONY-
Maiite, 4To ObI BBl crenanu Ha ero MecTe Ul peIlleHHs CTOSIIMX Mepesl HUM 3ajad.
He npocro o0aymbIBaiiTe cBOE 00BICHEHNE — NPOU3ZHECUTE €r0 BCIYX MM H3JI0KHTE
MUCbMEHHO. J|OTONHUTENbHBIE YCHINS, CBSI3aHHBIE C YCTHONH M NMHUCHMEHHOM pPEYbIo,
MO3BOJIAT BaM Ooiee 3¢ hekTHBHO MpeoOpa3oBaTh B HEHPOHHBIE CTPYKTYPHI MAMSTH TO,
yTo Bl uzyuaere.

8. CdoxycupyiiTecb. BrIKIOUNTE BCE OTBICKAIONINE 3BYKOBBIC OITOBEICHHS,
CUTHAJIBI ¥ OyIWIBHUKN Ha TeiaeOHE M KOMIIBIOTEpPE, a 3aTeM BKIIOYHTE TaliMep Ha
JIBaJIaTh MATh MUHYT. COCPeIOTOUYbTECH HA 3TO BpeMsI M MOCTapalTech paboTaTh Kak
MOXHO ycepanee. [Tocie Toro kak Bpems BhIiET, AaiiTe cebe HeOObINOe, MPUSTHOE
BO3HarpaxkaeHue (1o ne nepeycepocmeyiime ¢ num!) Heckobko Takux MoIX0/0B B JICHD
MOTYT 3HAYUTEIBHO IMPOABMHYTH Bamm 3ansatus. IlocTapaiitech ompeneiauts Bpems
1 MECTO Il TIOATOTOBKH, I7e Brl Oynere neHCTBUTENBHO 3aHMMATHCS, a HE MPOCTO
CMOTpETh Ha 3KpaH KOMIbIOTEpa WK TeaedoHa.

9. «CnepBa cbenaiite Jsrymexk». 3aHUIMaiTeCh CaMbIM HEIPUSITHBIM HJIH TPY -
HBIM JIEJIOM B Hadaie JHs, oka Ber emé He ycramu. (Mapk Teen oouagicowl ckasan,
umo, eciu ¢ ympa Cvbecmuv JASYWKY, OCMAmoK OHA obewjaem Oblmb YyOeCHbIM, HO-
CKOIbKY Xyoulee Ha ce200Hs yaice No3a0u.)

10. ®okycupyiiteco Ha neasx Bamero o0y4yenmsi. Bcnomuunte, oTkyma Bwl
HayMHAIN CBOE OOy4YeHHe, M COINOCTaBbTE 3TO C MEYTOH O TOM, Kynaa npuBenér Bac
yuéba. [TomecTute Ha pabouem croje n3o0pakeHHe WM IIMTaTy, HalloMruHaronme Bam
o Bameit meure. CMOTpHTE Ha HUX, KOT/Ia OOHApykuTe, 4TO Bamra MmoTuBarms ocnabe-
Baer.



10 npaBuJ Kak He cjieAyeT YYUThCS

U36eraiite 3TMX NpUEMOB — OHM MOTYT ITOTPATUTH Bariie BpeMs BIycTyI0, 3aCTaBUB AyMaTh, 4TO Bbl yunurecs!

1. YnTaTh NacCUBHO — IIPOCTO CHIETh U OeraTh IN1a3aMH IIO CTPaHUIIE.
Ecnu Brl He MoeTe noka3aTh, YTO MaTepuas coxpaHseTrcs B Bamell mamsTu,
BCIIOMHMHAsl OCHOBHEBIE UJI€U, HE TJIA Ha CTPaHUILY, TO IIEPEUUTHIBaTh CTPaHU-
Iy BHOBb M BHOBb — ITyCTas TpaTa BpeMeHH. JIydine HapucyiTe cxeMy, pucy-
HOK WJIN 3aKOHCTIIEKTUPYHTE OCHOBHBIE MOMEHTBHI.

2. Mo3BoasiTh MOXYEPKUBAHMIO TeKCTa 00MaHyTh Bac. [loquépkuBanue
TEKCTa MPU YTEHWH MOXKET BBOIUTH B 3a0IyXIEHHE, 3aCTaBiIsAs AyMaTb, UTO
Bsl uTO-TO 3amomMuHaeTe, B TO BpeMs Kak Ha caMoM jene Bl mpocTo nuraere
pykoii. [TomuépkuBaTh HEOONBIION 00BEM WHPOPMAM — 3TO HOPMAIBHO,
MHOT'ZIa 3TO MOXXET OBITh HOJIE3HO AJISI TOTO, YTOObI OTMETUThH BaXKHbIE MOMEH-
Tel. Ho ecnu Bbl ucnomnb3yeTe 3T0 Kak HHCTPYMEHT 3allOMHHAHUS, YOEIUTECH,
4yTO TO, YTO BbI nogu€pkuBaere, Takke coxpaHsaercs B Baiieil naMsatu.

3. Ilpenedperath uYTeHHWeM y4ueOHUKA mepe] TeM, KaK NPUCTYNUTH
K pelIeHnI0 3a71a4/TecToB. Bl Obl HBIpHYH B OacceifH, HE yMesl IUTaBaTh?
VYuebuuk — 3T0 Bamr nHCTpyKTOp IO T1aBaHUIO, OH HampasisieT Bac x oTBe-
Tam. Bel Oyziere GapaxTatbesi U TEpSITh BpeMsi, €CIIM HE MOTPYAUTECH €0 Mpo-
yutaTh. OAHAKO MpEXAe, YeM HayaTb YUTaTh, OCTJIO MPOCMOTPUTE IJIABY WIIH
paszen, 4To0bl HOHATh, O YEM HIET PeUb.

4. UckaTb roTOBOE pelleHue 3aa4H, He NMbITAsACh PEUIUTH eé caMoCTo-
SITeJbHO. DTO OJHA M3 XYAUIMX OIIMOOK, KOTOPBIE COBEPIIAIOT CTYICHTHI BO
BpeMs yu€Obl. Bbl JOIKHBI yMeTh pemarsh 3ajady LIar 3a I1aroM, He TJsiis Ha
pemieHne. DTO K€ KacaeTcs W TEepeNUCHIBaHUS PEe3ysbTaTOB U MPOTOKOJIOB
MpaKkTU4YeCcKuX paboT uiu (dororpadupoBanus nekuuit. Madopmanmst, s pa-
OOTBI C KOTOPOI HE MPUIIOKEHO YCHIINH, HE cOXpaHseTcs!

5. ZKnatp 10 mocjeaHero, 4roonl modanuMmarbesi. Cranu Ob1 Bel 3aHu-
MaThCs B TOCIETHIOI0 MUHYTY, €CIIi OBl TPEHHUPOBAIINCH MEPE]T COPEBHOBAHMSI-
MU 110 JErKor arieruke? Ham mMo3r mogoOeH Mpliie — 4YeM OOJbIlIe MBI €ro
TPEHUPYEM, TeM Jiyulle oH paboraeT. Henb3s cTaTh 4eMITMOHOM 32 OZMH BEUep.

6. MHOTOKpaTHO MOBTOPATH OJHOTHIHBbIE 3a/1a4H, KOTOpble BbI yike
yMmeete pemiath. Eciin Bo Bpemsi 00ydenust Brl mpocto cuante u pemraere oA-
HOTHITHBIE 3a/1a4M WU TeCThl, BBl HE yunTechr — 3TO BCE PaBHO, UTO TOTOBUTH-
sl K BAXKHOMY 0ackeTOOIBHOMY MaTdy, OTpadaThIBasi TOIBKO OJUH IIPHUEM.

7. I103B0JATH y4eOHBIM 3aHATUSIM C APY3bsIMH NPeBPaILAaThCsl B pa3-
roBopHbIi KiIy0. [IpoBepka pemenus 3axad ¢ Apy3bsIMH U ONpoC APYT Apyra
o ToM, 4to BBl 3Haere, MOryT caenath oOydeHHe Oojiee NPUSTHBIM, BBIIBUTH
HeZocTaTKu B Bamem mbinuieHnn u yrioyouts Bamm 3Hanms. Ho ecniu Bamm
COBMECTHBIC 3aHTHS MPEBPAILAIOTCA B Becellbe elé 10 TOro, Kak paboTa cre-
J1aHa, BeI 3ps TpaTuTe Bpems.

8. He coBeroBaThCsl ¢ NpenojaBaTe/IiMU MWJIH OJHOKYPCHHUKAMM, 4TO-
ObI NPOSICHUTH HENMOHATHBIE MOMEHTHI. IIpernonaBaTeny MPUBBIKIIN, YTO CTY-
JICHTHI, HE TIOHUMAIOIIME MaTepHaj, MPUXOIAT 3a coBeToM. Hamra pabora —
noMous Bam. Mbl OecriokonMcsi 3a CTyIEHTOB, KOTOpPBIE HE 3a1al0T BOIPOCOB.
He OynbpTe 0MHUM U3 TaKUX CTYACHTOB.

9. Jymatsp, uto Bbl MoxkeTe 3¢pekTHBHO yuuTHCS, KOoraa Bac mocro-
SIHHO OTBJIeKawT. Kaxaoe oTBIeUeHNE BHUMAHHA TP OOY4YEHUH Ha MOCTO-
POHHHI Pa3roBOp WJIM YTEHHE COOOIIEHUH OCTABIsIeT MEHbIIEC HHTEIJICKTYallb-
HBIX PECYpCOB JJisl OOYUEHUs], a TAaKXKe MPEMATCTBYET (POPMUPOBAHUIO HOBBIX
HEHUPOHHBIX CBs3ei. [leonTHBIM CHCTEMaM Halllero Mo3ra TpeOyeTcsi OKOJIOo
20-30 MuHyT M TOTO, YTOOBI HayaTh 3(PPeKTHBHO paboTaTh HAJ 3aJavew.
Kaxnplii 511304 MEpeKIioueHus] BHUMAHHUsI cOpachiBaeT WM YHJIHHSET 3TOT
Taiimep.

10. He BbicbimaTbes. Bo Bpemst cHa Bamn Mo3r umier myTu pemeHus npo-
Onem, a Taxke mepepalaTbiBacT M MOBTOpsieT BcE, o uéM Bbl nymanu mepen
cHOM. /[nmuTensHOE iepeyToMIIeHHE U AeQUITUT CHA MO3BOJISIFOT HAKATUIMBATHCS
THITHOTOKCHHAM, YTO HapyllaeT padoTy HEHPOHOB, HEOOXOIUMYIO sl OBICTPO-
ro U Ka4eCTBEHHOr0 MbIIUIEHHUs. B mieproapl ObIcTporo cHa nAET MHTEHCUBHAS
nepepadoTKa W yropsiioueHue WHPOpPMAaIMH, MOCTYMUBIIEH BO BpeMsi Oonp-
crBoBaHud. IIpm 3TOM OoTCemBaeTcss M30bITOUHAS WHPOpPMAIUS, cO3mMaéTCs 3a-
muTa OJIOKOB MaMATH OT HEPerpy3Ku, YCUIMBAIOTCS METa0OIMYECKHE TpoLec-
CBbl B HEWPOTJIMH M IJIACTUYECKHE TPOLIECCHl B HEHpoHaX, coxpaHseTcs nHpop-
Manus B nonroBpeMeHHol namsatu. Eciu Bel He Oyaete Boickmatbes, HUUTO
N3 TOI'O, YTO BbI CAEJIAJIN, HE BYIET UMETH 3HAYEHNM .



[C.]o — BHEKIETOYHAs] KOHLICHTPALHS BELIECTBA X;

[C,)i — BHYTpHKJIETOYHAS] KOHIIEHTPALIHS BEIIECTRA X;

Q — JKEHIIMHA;

&8 — MyxunHa;

1-TMS — ozmHOCEerMeHTHbIE TPaHCMEMOpPaHHBIE PELEITOPHI
(1 transmembrane segment);

7-TMS — cemucerMeHTHBIE TPaHCMEMOpPaHHBIE PEEITOPHI
(7 transmembrane segment);

AMPA — a-aMuHO-3-THAPOKCH-5-MeTHII-4-H30KCa30IIIpo-
[IMOHOBAsI KHCIIOTA,;

APUD — nud¢ysnas sHIOKpHHHAs cucrema (amine pre-
cursor uptake and decorboxylation, mornomiesne npeie-
CTBEHHHKOB aMHHOB U JICKapOOKCUINPOBAHUE);

BASO — nipouentHoe coxepxkanue 6azoduios (basophils);
BPi, — diastolic blood pressure, cm. AJT,.;

BPnean — Mean hemodynamic blood pressure, em. Allq.4;
BPgyst — systolic blood pressure, cm. Al

CaSR — Ca?*-ayBCTBHTENBHBII PELIETITOP;

CD — nuddepeHrpoBOYHbIE AHTHICHBI KJIETOK KpPOBU
(claster of differentiation)
Eo — om. IIT;

ECF — Bueknerounas sxxuaxocts (extracellular fluid);

EOS — % couepsxanue s03un0puIoB (€0sinophils);

GPCR — peuenrop, conpsbxkennsiii ¢ G-6enkom (G-protein
coupled receptor);

GRA — % coznepxaHue JISHKOINUTOB OOJBIIOTO pa3Mepa,
T. €. HeUTpoduIoB, 303uHOGIIOB U Gazodumos (granulo-
cytes);

Hb-CO — kap6okcureMorioOuH;

HGB — cozaepxanue remorio6una (hemoglobin);

HLA — riaBHBIH KOMIIIEKC THCTOCOBMECTUMOCTH YelI0Be-
ka (human leukocyte antigens);

HPLC — Bricokoa¢dekTHBHas KHUIKOCTHAs XpOMaTorpa-
¢us (high performance liquid chromatography);

HR — heart rate, cm. UCC;

HTC wmu Ht — remaroxpur (hematocrit);

ICF — Buyrpuknerounas xuakocts (intracellular fluid);

|g — UMMYHOTTIOO YT HBT,

IPF — ¢pakius Hespensix TpomGonutos (immature platelet
fraction);

LYM — % couepxanue aumdorutos (lymphocytes);

COKPALIEHUSA 1 YCIIOBHBIE OBO3HAYEHUA

MCH — CpeaHEE COACPIKAHUC reMoriioonHa B JPUTPOLUTE
(mean corpuscular hemoglobin);

MCHC — cpenHsiss KOHIEHTpAIMs TeMOTJIOONHA B DPUTPO-
ure (mean corpuscular hemoglobin concentration);

MCV — cpenuuit 06b6éM sputporToB (Mean corpuscular
volume);

MID wmu MON, MONO — % coxaepxaHue JeHKOLUTOB
CpeaHero pasMmepa, B OCHOBHOM, MOHOIIUTOB C NMPUMECHIO
6a30¢m10B, 503UHOGHIOB U KpyNHBIX tuMbormToB (Middle
cells or monocytes);

MPC — cpeanuii TpoMOOUUTApHBIH KOMIOHEHT (Mean
platelet component);

MPV — cpennuii 06béM TpomGomnmToB (mean platelet
volume);

NEU — % conepsxanue ueiirpoduios (neutrophils);
NMDA — N-mernn-D-acnaparnHoBas kuciora mwim N-

metui-D-acmaprar;

PCT — tpombokpur (platelet crit);

PDW — mupuHa pacnupeneneHns TpoMOOIUTOB M0 00BEMY
(platelet distribution width);

pPH — BomopoaHEI IOKa3aTeNb;

Pi — neoprannueckue pocdarsr;

PLT — tpomGouutsr (platelets);

R — peuenrop;

RBC — sputponuTs (red blood cells);

RDW — mmpuHa KpHBOH pachpeaeneHusi SPUTPOLUTOB
(red cell distribution width);

Rh — cucrema rpymm kposu Pesyc;

T3 — peBepcUBHBI WM OOpaTHBI TPHUHOITHPOHHH,
3,3",5 -rpuiioaTUpoHuH;

SD — standart deviation, cm. CO;

SDS — ko3 ¢uimeHT cranaapTHOro oTkiIoHeHus (Standart
deviation score);

SNARE — rpynna 06enkoB, OCYIIECTBISIOIINX CIUSHUE
BHYTPUKJICTOYHBIX TPAHCHOPTHBIX BE3HKYJ C KIETOYHOM
MeMOpaHOi WK opraHeivioi-muirensio (or anrt Ssoluble
NSF attachment receptor);

T3 — 3,5,3 -TpUiioATHPOHYH;

T4 — TeTpalloATUPOHUH, TUPOKCHH;

WBC —ueiikouuts (White blood cells);

o — anbda;

B — Oera;

Y — ramma;

A — nenpTa, pa3HOCTh, TPAIHUECHT;
0 — nenbTa,

AE — mopor nenonspuzanum;

0 — tera;

L — MIO, MHKpO;
V — HIO, 9aCTOTa;

6 — curma, cM. CO;

AJ] — aprepuanbHOe JaBieHHE;

AJIl" — aHTHUINYPETHYECKHI TOPMOH, Ba30TIPECCHH;

Al s — IMACTONNYECKOE apTepHabHOE JaBICHUE;
Alyy,e — MYIBCOBOE apTEPUANBHOE JABJICHHE;

All;; — cpenHee TeMOIMHAMHUYECKOE apTepHabHOE J1aB-
JICHUE;

AJl ;e — CHUCTONNYECKOE apTepUaIbHOE JABIICHUE;

AW — aHUOHHBII UHTEpBAI;

AKTI" — afipeHOKOPTUKOTPOIHBIH TOPMOH;

AHC — aBTOHOMHAsI HEpBHAsI CHCTEMA;

AP — anpeHopernenTop;

acO — anocTuino;

aT™M. — aTMocdepa;

AX — aneTHIXoJuH;

AXD — aleTuIXoJuHICTEPA3a;

BI'MY — yupexnenne obpazoBanus «benopycckuii rocy-
JAPCTBEHHBIH MEANIIMHCKUI YHUBEPCUTETY;

BUY — Bupyc nMmmyHOAe(UIHTA YETOBEKA;

BO3 — BcemupHas opraHu3anus 34paBoOXpaHEeHUS.

BII — BBI3BaHHBIN ITOTEHITHAT,

BIICII — Bo30yxnaroninii MOCTCHHANTHYECKU I TOTEHIINATT,
I'6d /1 — raroko30-6-pocharaernaporenasa;

T'AMK — ramma-aMHHOMACIIsIHAsT KMCIIOTA;

I'KC — riarokoKOpTHKOCTEPOUBL;

['MK — rnagxoMbIlieqHbIe KICTKH,

['TI — renepaTopHbIii NOTEHIMAT;

I'TT — roHanoTpONHBIN TOPMOH;

'y — repu;

I'Sb — remarosunedanmaeckuii 6apbep;

I3 — xamerurpuodn, 1,25(0H),Dg;

JAT — nuanuiriuiepoit;

naH — nexanproToH, cM. H;

b — nenu6én;

JHK — ne3okcupuOOHYyKIEHHOBas KUCIIOTA;



J10 — npIxaTenbHbId 00BEM;

Eqp—cm. KV I

KKT — >xesry 10YHO-KHIIEYHBIH TPAKT;

3]1 — 3ameprkka AbIXaHUs;

NJI — nnTepnenkuy;

WU®d; — nnozuron-1,4,5-tpudocdart;

W®H — nnaTepdepon;

U®P — wmHCynuHONOMOOHEIE (aKTOPHI POCTa, COMAaTOMe-
JIVHBI;

KBM — kopa 607b110T0 MO3Ta;

Krc — Kmorpamm-cuia, 1 kre =9,81 H~= 10 H;

K/l — xpoBsiHOE naBneHuE;

KOE — xononuneobpasyromas eanHuna;

KOMT — karexon-O-metuntpancdepasa;

klla — xunomackanib;

KP — xoHeuHslii pocr;

KPI' — KOpPTUKOTPONMH-PHJIU3UHI TOPMOH, KOPTHKOJIU-
OepuH;

KT — xommbroTepHas Tomorpadus;

KVY ]| — xputnueckuii ypoBeHb ACTIONAPU3ALIH;

JII' — n10TenHU3UPYyIOMUA TOPMOH;

JIBUK — nurana-3aBHCUMEIN HOHHEIN KaHAaT;

JIN® — nefiko3uHrnbupyromuii haxrop;

JIKM — neBasi KHOTIKA MBIIIIH;

JIO — nokanbHBINA OTBET;

JITT — nakToTpOMNHBIM TOPMOH, POJAKTHH;

MAQO — MOHOAMUHOKCH/Ia3a;

MM PT. CT. — MHJUIAMETP PTYTHOTO CTOJIOA;

MHI'P — mexanu3Mbl HEHpOTyMOpaJIbHOM perysium;
MO/I — MUHYTHBII 00BEM AbIXaHUS;

MOK — MHHYTHBIH 005EM KPOBH;

MPT — MarHuTHO-pe30HaHCHAsA TOMOTpadus;

M-XP — MycCKapHHYyBCTBUTENIbHBIM XOJIMHOPELENTOD;
H — HBIOTOH, eMHMIA CUITBL;

HA — HeusmMepsieMble aHHOHBI;

HI'H — napymieHHas IIIMKeMUs. HATOLIAK;

HK — HeusmepsieMble KaTHOHBL;

HMJIA — cm. NMDA;

HTT — nHapy1ieHue TONEpaHTHOCTHU K INIIOKO3€;

H-XP — HMKOTHHYYBCTBUTENBHBIN XOJIMHOPELENTOP;
OAK — o0muii aHaau3 KpoBH;

OU — ocMOJIAIBHBINA HHTEPBAT,

OLIK — 00bEM IUPKYIUPYIOIICH KPOBH;

I1J] — moTeHIMaN neicTBYS,

[IKM — npaBast KHOIIKa MBIIIIY;

TIKII — nmoTeHIuan KOHIIEBOH MIACTHHKH;

[IKP — mporxHo3upyeMslif KOHEUHBIH pOCT;

ITHVYII — npencepaHblit HATPUIYpeTHUECKUNA NENTHUT;
IIIT — moTeHIAaI IOKOS;

[ICP — mokasarens CHIBI PYKH;

TICC — mokasaTenb CTaHOBOM CHIIBL;

[ITT — mapaTropMoH, napaTHpuH

[ITTI" — nepopaibHBII TECT TONEPAHTHOCTH K IIIFOKO3E;
[I3T — Ho3UTPOHHO-IMHUCCHOHHAsI TOMOoTrpadus;
PHIIL] — pecny0OnnkaHCKUi HayYHO-NPAKTUYECKUIT [IEHTP;
Py — OHKOTHUECKOE (KOJUIOMIHO-OCMOTHYECKOE) TaBJICHUE;
P, — ocMoTHYECKOE TaBIICHUE;

PII — peuenTopHbIii MOTEHLINAT;

CI'O — caHHTapHO-TUTHEHUYECKAS OJCXKIA;

CJl — caxapHbiii 1uaber;

CO — cTaHgapTHOE OTKJIIOHEHHUE,

COD — cKOpOCTh OCEAaHUsI IPUTPOLIUTOB;

CTI — coMaToTpOIHbII TOPMOH;

TIICII — TOpMO3HBIN OCTCHHANITHYECKUH TTOTEHIINAT;
TTI' — TUPEOTPOIHBIN TOPMOH;

T®P — tpanchopmupyromuii Gpakrop pocra;

YO — ynapHsIit 006EM;

®B — ¢paxuus BEIOpOCa;

GMPT — dyHKIMOHANEHAS MarHATHO-PE30HAHCHAS TOMO-
rpadus;

®HO — ¢axrop Hekpo3a omyxoneii;

OCI" — GonMKyIOCTUMYIUPYIOLIHA TOPMOH;

OCK — ¢axTop cTBONOBO# KIeTKH, pakrop Ctrna;

TAM® — 1uKIHYecKuii aieHo3uHMOHOGochaT;

ul'M® — nukI4YecKuii ryaHo3uHMOHOpocdaT;

IMHC — ueHtpanbHas HepBHas CHCTEMA,

IIIT — BeTORBOI MOKa3aTEINb,

YJI — gacToTa JbIXaHUS;

YH — yepenHoii HEPB;

YII — yacroTa nynbca;

UCC — gacToTa CepACYHbIX COKpPAIICHHH;

OATA — >TUneHIMaMUHTETPAYKCYCHAsl KUCIIOTA;

OMI" — snekrpomuorpadusi, 3IeKTPOMHOrpaMMa;

OI1O — 3pUTPONOATHH;

OVYMK — 31eKTpOoHHBIH y4eOHO-METOMIECKHH KOMILIEKC
(http://etest.bsmu.by);

30I' — snekrporntedanorpadus, dMEKTpoIHIEPaTIOrpamMma;
IOT'A — rokcTarinomMepysIsIpHBIA anmapat
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Ma, QYHKIMH M MEXaHU3MOB, UX peryiaupyromux. ['omeokunes. HeifporymopanbHble MEXaHU3MBI TOAEP)KAaHUS T10- Bep3eBa. — Munck : Hosoe 3HaHme,
CTOSIHCTBA BHYTPEHHEW CpPEJbl OpraHu3ma. 2021.-520 c. — C. 15-38, 205-211.

4. Owuznonoruueckue QyHKIUH, YPOBHU UX OPTaHU3AIMU U PETYISIIUN. XapaKTePUCTHKA OCHOBHBIX COCTABIISIOIIUX 3a- Hononnumensnan
MKHYTOT'O KOHTYpa peryJupoBanus. [Ipsmast 1 o6paTHas CBs3b, UX XapaKTEPUCTUKA. Perysiiuu o OTKIOHEHUIO ¥ 10 | 3. Hopmanenas dusuonorus : yue6. B 2 u.
BO3MyIIeHNI0. DyHKIMOHAIBHAS CUCTEMa Peryisun Gru3uonormdeckux GyHkuii mo otkiaonenuro (I1. K. Anoxwun). 9. 1 / mox pen. A. W. Kybapxo. —

5. lloHATre 0 HEPBHOM W TYMOPAIHHOM MEXaHU3MaX PEeryisnuu (yHKIWA opraHu3Ma. MecTHble MeXaHU3MbI Perydis- Munck @ Bemiimas mxona, 2013. —
WU (PU3NOJOTHIECKUAX (PYHKIHHA. 942 c. - C. 8-73,483-492.

6. CrpoeHue u GYHKIUH HUTOILIA3MATUIECKON MEMOPaHBI KJIeTKU. TPaHCTIOPT BEIIECTB Yepe3 KIETOYHbIE MEMOpPaHBI. 4. Qusuonocun : y4ed. / mol pen.

7. BHyTpeHHss cpena opranu3ma. Ponb BoAbI IS KU3HEASATEIbHOCTH. JKUIKHE cpeibl opraHu3Ma (BHYTPHKICTOYHAS, B. éA'CCMHp HoBa, B.l\? '_II;[/});I]X[P%H;B&
MEKKIIETOUHAs JKUAKOCTh, KPOBb, JTUM(a, TUKBOP U JIp.), HX COCTaB, 00BEMHOE pacIpe/icfieHHe B OpraHu3Me; BO3- ’}5120C fecmlfgg?;g_éz., 18 4—i86. o
pacTHbIE oco6ev:HH0cm. Howsite 00 X OTHOCHTEIBHOM IOCTOSIHCTBE B COCTOSIHUM IIOKOSL M M3MCHCHHSIX IIPH Pas- | g Canumapnsie BopMbi 1 Tpasuia «Tpe-
JIMYHBIX BO3/ICHCTBHAX Ha opranu3M. [IoHsTHE O rUCTOreMaTniecKux Oapbepax. GOBAHHS K TOPSIKY BHISABICHWS, OPra-

8. Cucrema kposu. CocrtaB, KOJIMUYECTBO, CBOMCTBA, OCHOBHbIE ()YHKIMHU KPOBH. | €MaTOKpUT: omnpeneneHue, BelInunHa HH3AMM M TIPOBEJCHHMS CAHUTApHO-
B HOpMe. OCHOBHBIE (haKTOPHI, BIUSIONINE Ha BEJIMYHHY TeMaTOKpHuTa. Bo3pacTHble 0COOEHHOCTH. IPOTHBOSIIMAEMIYECKUX MEPOIIPUATHIA,

9. TIlnaszma kpoBu. OpraHu4ecKrue W HEOPraHHYECKHE KOMITOHEHTHI Mia3Mbl KpoBH. OCHOBHBIE (PU3UOJIOTUYECKHE KOH- HATIPABIICHHEIX HA TPEIOTBPALICHHE
CTAHTHI IIJIa3Mbl KPOBH. BO3HUKHOBCHUS U  PaCIPOCTPAHCHHUS

10. DneKTpOMUTHBIA COCTaB IIa3Mbl KpoBH. OCMOTHYECKOE JABJIEHUE KPOBH, €T0 POJIb U 3aBUCHMOCTH OT COAEPIKAHHS MapeHTePAIbHBIX BUPYCHBIX I'€lIaTUTOB
OCMOTHYECKH aKTHBHBIX BEIIECTB U BOJBL. [ UMO-, THNep- 1 N30TOHUYECKHE pacTBOPHL. Pacuér BETMYMHBI OCMOTHYE- 1 BUY-unpexuum» : nocraHoBIEHHE
CKOT'O JIABJICHHS! [IIa3Mbl KPOBH. M-Ba 3npaBooxp. Pecn. bemapych ot

11. MexaHU3MBI PeTyJISIUN OCMOTHYECKOTO AaBlIeHUs KpoBU. [IoHATHE O COCTOSHUM TUIep- U JeTUpaTaIliy TKaHeH. 01.03.2024 Ne 41.

12. T'emonn3 u ero BB, Ta3Monn3. HebGnaronpusTHeIe OCIECTBUS TEMOJIH3a SPUTPOIIUTOB B OpraHU3Me.

13. Benku mna3mbl KpoBH: Kiaccudukanys, GyHKINH, copepkaHue. Bs3kocTh KpoBH U €€ poJIb. Hanee ccpuiku Ha JMTEPATYpy OyayT

14. Onkornyeckoe (KOJUIOMIHO-OCMOTHYECKOE) IAaBJICHHUE MJIa3Mbl H €r0 POJIb B 0OMEHE BOJbI MEKAY KPOBBIO H MEXKKJIE- JlaBATbCA B BUJIC HOMCDOB B KBaJpat-
TOUHOI JKHIKOCTBIO. BK/Ia/ pasInuHbIX GEIKOB [Ia3Mbl B CO3IAHHE OHKOTHUECKOTO Aapyienns. [loceacTBus cHimKe- | oo CKOOKaX, COOTBCTCTBYIOIIHMX HO-
HUS WIN TOBBIIIEHUS] OHKOTHUYECKOTO JIABJICHHUS. MEpaM B CIIMCKE PCKOMCHIyCMOH JIH-

15. KHCIIOTHO-OCHOBHOE COCTOSIHHE KpOBH. DH3HKO-XMMHYECKHE ¥ (PU3HONOTMYECKHe MEeXaHH3MbI, obecreunBaomue | [oPaTyPbl, 1 HOMEPOB CTPAHMUIL. Crun-

nocTostHCTBO pH kpoBu. OcHOBHBIE OydhepHbIe crucTeMbl KpoBu. [lorsTrHE 00 anugo3e u ankanose. [Ilpumepsr n3mMeHe-
HU (hu3nonorudeckux QyHKIMN TIPH aluI03e U AITKaio3e.

COK  PEKOMEHJIYEMOH  JUTEpaTyphl
HaXOJMUTCS B KOHLE TPAKTUKYMA.
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BonPOCHI 1151 CAMOIIOJATOTOBKH:

1. Yro Takoe npoctas nuddy3un? Ooneruéanas nuddy3usn?

2. B uém 3akmoyaercs OTIIMYHE NMEPBUYHO-aKTUBHOTO OT BTOPUYHO-aKTHBHOTO
TPaHCIOPTa BEILECTB Yepe3 MeMOpaHbI?

Uro Ha3bIBaETCS BHYTPEHHEH Cpeaoi oprann3ma?

CKOJIBKO KUIAKOCTH COIEPKHUTCS B OPraHU3ME B3pOCIIOro yeiioBeka? Pe6énka?
KakoBbl Macca 1 00bEM KPOBH B OpraHU3Me B3pOCIIOT0 YeloBeKa?

Uro Takoe remaTokpuT? UTo XapakTepu3yeT 3TOT [T0Ka3aTelb B HOPMAJIbHBIX
YCIIOBUSIX, TIOCTIE OCTPO¥ KPOBOIIOTEPH H MTOCIIE HH(PY3UU KUIKOCTEH?
PaccuuTaiite (B MUTpax), CKOJIBKO TJIa3Mbl U (POPMEHHBIX IEMEHTOB COZICP-
JKUTCSI B KPOBU Y YEIIOBEKA, €CJIM U3BECTHO, UTO Macca ero tena 80 kr, a re-
MaToKpHUT paBeH 40 %.

Kak pasnuuatorcs konnentpanuu nonos Na', CI” u K* B mmasme u B Mex-
KJIETOYHOM XUAKOCTU? B MEXKIICTOUHON U BHYTPUKIICTOUHOHN KUIKOCTAX ?
Uemy paBHa OCMOJIIPHOCTH TUIa3MbI KpoBU? KaknMu CyObEKTHBHBIMH OIITY-
IIEHUSIMH COTIPOBOXkIaeTcs e€ nmosbitenrne? CyTodHas noTpeOHOCTE B Boie?
10. Kak pa3nu4uth MOTHBIA M YACTHYHBIN reMoIn3?

IS

9.

11. Pacnonoxute B MOpPsIIKE YMEHBIICHUS BKJIaJa B BEIUYMHY OCMOTHYECKOTO
TaBJICHUS TIIa3MBbl: OCIKH, TIIF0OK03a, HATPHUH, KaIbITHi, XJI0p, OMKapOoHaT.
PaccunraiiTe 0OCMOJISIPHOCTH TIIa3MbI KPOBH TI0 IaHHBIM €€ aHasi3a (MMOJIB/J)
Y CpaBHHTE MOJyYSHHBIH Pe3yJbTaT C JOIKHBIM (cM. padotsr 1.8, 7.1).

Na" 140 130 160 138 133 143
TIII0KO3a 50 5,2 4.2 10,6 26,0 53
MOYEBHHA 6,0 7,8 3,8 6,4 50 14,2
Pocm paccuumatime

12. TTouemy 0,9%-nbrit pactBop NaCl sBisleTCSI M30TOHHYECKHM PacTBOPOM?
OusnonornyecknuM? Kakue emé n30ToHnIecKue pacTBOpsl Bel 3HaeTe?

13. Yemy paBHa BeMUUMHA KOJUIOMJAHO-OCMOTHYECKOTO (OHKOTHYECKOTO) JaBie-
HUS TUIa3MbI KPOBU?

14. Kakure BemecTBa IIa3Mbl KPOBH BHOCST OCHOBHOHW BKIIaJ B ()OPMHUPOBaHUE
KOJIJIOMTHO-OCMOTHUYECKOTO (OHKOTUYECKOT0) IaBICHUS?

15. Kakue mocneacTBUs Ui paclpeiciicHUs JKUIKOCTU B OpPraHU3ME MOXKET
MMETh TUIONpOTeHHEMUSI? BBeieHreM pacTBOPOB KaKUX BEIIECTB B COCYAU-
CTOE PYCJI0 MOXKHO CKOPPEKTUPOBATDH TU MOCJIEACTBHU?

Pa6ora 1.1. [IPO®ECCUOHAJIbHASA JIEKCUKA U BA3OBBIE NOHATHA (33[[0

JIHAETCHA J0Ma CaMOCTOHTeJIbHO)

®uznonorus — Du3noaornyeckas peakuus —

OyHKIUSA — Du3noaoruyecKas HopMa —

IIpouecc — Du3nonaornyeckas CucTeMa —
MexaHnusm — DyHKIIMOHAIbHAA CUCTEMA —
PerynupoBanue — OddexTop (3 heKkTopHBIT MEXaHU3M) —
Curnan — N3oronnueckuit pactBop —
Wudopmarus — OcMmoTrYeckoe JaBIeHUEe —

Perynupyemsrit mapamerp —

OHKOTHYECKOE JaBJICHUC —
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Pa6ora 1.2. IIPOCMOTP YUYEBHBIX BUIEO®UIHEMOB

1. «MccnemoBanne OCMOTHYECKOTO qaBieHus ria3Mbl KpoBu» (01:55) — k pabote 1.8.

2. «OmnpeesneHne rpaHUll OCMOTHYECKOH yCTOWIHBOCTH (PE3UCTEHTHOCTH) SpuTporuToBy (05:30) — k padore 1.11.

[MomMuMO yKa3aHHBIX, IPENOIABATENIb MOXKET MPEAJIOKUTH TPOCMOTPETh JIOTOTHUTENBHEIC BUACOMMIbMEI, pasMemEnHbie B DY MK nnmun
UMEIOIIHECS B BUJCOTEKE KaeaphI.

C’) VYuebnble GpUIbMBI MOTYT OBITH pazMmeniensl B Y MK ninn 1eMOHCTpUPOBATHCS B 8y TUTOPUU:
=

Pa6ora 1.3. IIPABUJIA TEXHUKHA BE3OITACHOCTH MPU PABOTE C ®U3UOJIOTMYECKAM ITPAKTUKYMOM

[Iporpamma obyuenus Ha kadenpe HopManbHOH G- | OOIMe TpeGoBaAHUS:
3MOJIOTHH IPEAyCMaTpUBaET BhIoNHEHUE cryaeHTtamu | 1. CTyzaeHTsI 10 BXoJa B yueOHOE IIOMELEHNE TOJDKHBI HaJleBaTh Xajar.
nabopaTopHeIX paboT, OBIAJACHUE MpakTUYeckuMmu | 2. Paboyee MecTo ciemyer coiepikaTh B YUCTOTE, HE 3arpOMOXKIATh €ro MOCTOPOHHUMH MPEIMETaMHU.
HaBBIKaMU pabOTbI ¢ HEKOTOPBIMH JIEKTPONIPUOOpaMHy, B naGoparopuu He cnenyeT XpaHUTh JIMUHYIO OIEXIY, IPUHUMATh IHILY.
KOMITBIOTEPHOHW TEXHUKOW, HMCCIENOBAaTENLCKUM 000- | 3. 3ampemaercsi caiuThCs Ha MOJOKOHHHKH W CTOJIBI, PACKAYMBATHCS HA CTYJBSX, MOJIB30BATHCS CIIO-
pydoBaHHEM, Ja0OpPaTOpHON MOCYHOH, XUMHYECKHMHU MaHHOM MeOenbio. Ilpu Hammuun momoOHOW Ha pabodeM MecTe CledyeT U3BECTUTh IpPEernoAaBaTelis
peakTHBaMU M OMOIOTHUECKIUMU KUIKOCTSIMH. n/unm nabopaHToB Kadeapsl.
Kpome Toro, crynenram MoxkeT ObITh mpemocTasie- | 4. Bo Bpemsi yd4eGHOIO 3aHATHSA CTPOTO 3alpeIiaeTcsi CaMOBOJIBHO XOANUTh IO y4eOHOH ayTUTOpUH, pas-
HO TIPaBO BBINIOJHATH HAYYHYIO Pa0bOTy B 1a00OpaTopu- rOBapuBaTh IO TeNeOHY, a TAKXKe 3apsKaTh MOOHIILHBIE yCTPOICTBA.
X Kadeapel BO BHEy4eOHOE BpeMsl. 5. Bo Bpemst nepephIBOB cieqyeT MpOBETpUBATh YUeOHYIO ayauTopuio. OTKpbIBaTh W/WIN 3aKphIBATh
[Tpy HanWuum y CTyIEHTa MPU3HAKOB MPOCTYIHOTO OKHa ¥ POPTOYKH MOKHO TOJBKO C pa3pelIeHus! IPeroiaBaTes.
3a00/IeBaHUST  CTYJIEHT K TIOCelleHuto 3aHsaTuii | 6. Bo Bpems pa®oTel B naboparopuu ciaefyeT coON0JaTh THLIMHY M MOPSIOK, CTPOrO PYKOBOJACTBO-
He oonyckaemcs. Cleayer He3aMeIIUTeNbHO o0pa- BaThCS OMHCAaHMEM XO0Ja paboT B MPaKTUKyMme, HE JOMYCKaTh TOPOILIMBOCTH, OECTOPSIOYHOCTH
TUTBbCA K Bpady M cooOUMTH 00 3TOM B JekaHaT (a- 1 HEPSILLUIUBOCTH.
KyJbreTa. Mcnosp30Banue 3auTHOM Macku (moBsi3ku) | 7. K BBINOTHEHUIO KaXI0i pabOThl CTYyICHTHI MOI'YT HPUCTYHATh TOJBKO IOCJIE pa3pelIeHus mpernoja-
TAaKUMH JIMIAMH 0053aTeNIbHO B JII000M ciayyae! BaTeNsl M ySCHUB METOAUKY paOOThI.
KpoMme Toro, Macku 1 WHbIE CPEACTBA MHAMBUIyalb- | 8. 3anpenaercst yXoanuTb ¢ pabodero Mecta 1 OCTaBJIATh Oe3 MpUCMOTpa paboTarolye NpUOOPEL.
HOM 3alIMThl TOJDKHBI HCIIOIb30BaThes M 310poBbiMu | 9. CTyzaeHTaM 3amperiaercs paboTaTh B JEMOHCTPALIMOHHOM 1a00paTOpUH B OTCYTCTBHE NPENOJaBaTENIs
JUIIaMU B TIEPUOJIbI 00OCTPEHHUsI CE30HHOH 3a00eBae- WM J1abOpaHTa, a TaKke B HEyCTAaHOBJIEHHOE BpeMsi 0e3 pa3pelicHus pero aBaTeds.
MOCTH pecrupaTopHbiMHi HH(pekuusiMu U nosbimenHoi | 10. He nomyckaercst oTBieYeHne CTYAEHTOB, pabOTAIOMINX B 1a00paTOPUH, IOCTOPOHHUMH JIHLAMH, JIe-
SMHUEMHYCCKON ONTACHOCTH. JIAMH WJIH Pa3rOBOPaMH.

Juist ob1iero HaOIOACHUS 3a MOPSIKOM, COOJIOICHUEM TIPABHII U BHITIOJIHEHHEM TPEeOOBaHMI TEXHUKU 0€30MaCHOCTHU MpH paboTe B JIAOOPATOPHUSIX U YICOHBIX
MOMEIICHUSIX Ha3HAYAIOTCS JIS)KYPHBIE U3 YKCia CTYACHTOB TPyl JeKypHbIii CTYIeHT 00s13aH:

— OTKpPBIBaTh M 3aKpbIBaTh YUEOHYIO JJaOOPaTOPHIO, B T. 4. Ha TIEPHOA OTCYTCTBHS CTYIEHTOB B JJaOOpaTOpHH (KIIIOY HAXOJUTCS B JTaOOPaHTCKOW — KOMHATAa
Ne 103. ITocne OTKPBITUS WK 3aKPBITHS IBEPH KITIOY HeMe)leHHO BO3BPAILAETCS B TAOOPAHTCKYIO);

— CIIEIUTh 332 YHCTOTON ¥ MOPSIIKOM B J1a0OPaTOPHH, TIO/IJIEPKUBAThH B YHCTOTE JIOCKY, Ha IMepephiBaX MPOBETPUBATH 1a00paTOpPHIO;

— MOJIy4YaTh B JTAOOPAHTCKON pa3iIMYHbIe MaTepPHajbl, HEOOXOIUMBIE ISl BBIOJIHEHUS 1a00paTOpHBIX padoT 3aHsTHUS;

— [0 OKOHYAHHU 3aHATHUS (paOOThI) OYHCTHTH JOCKY, IPOBEPHUTH COCTOSIHUE YueOHOI J1abopaTopuy — BBIKIIIOYEHBI JIM BOAA U DJICKTPUYECTBO, 3aKPBITHI JIU OK-
Ha, — U C/IaTh NOJIyYCHHBIC MaTEPHAJIbl B TA0OPaHTCKYI0. He 3a6ydbme nposepums, cOan u Koy om yuebnotl rabopamopuu 6 1abopanmckyio!
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IIpaBuna 6esonacHocTH MPH padoTe € ITEKTPOOGOPYTOBAHHEM.

[Ipu pabote c r1mekTpooOOPyAOBAaHUEM U IJIEKTPOIPUOOPAMH BO3MOXKHBI CITydau Mmopa-
JKEHHUS JIFOJeH NEKTPUUIECKUM TOKOM M BO3SHUKHOBEHHMS T10XKapa.

B cnyyae oOHapy)keHUsI HEMCIIPAaBHOCTH BJIEKTPONPHOOpa MM 3IIEKTPOOOOPYIOBAHUS
HEOOXOIMMO TI0 BO3MOXKHOCTH Cpa3y 00eCTOYHTh 00OPYIOBaHKE, U B IIOOOM CiTydae He-
MEJIEHHO COOOIINTE O HEUCIIPAaBHOCTH IPENOAABATEIIIO.

[Tpu paboTe ¢ 31eKTpo0OOPYAOBAaHHEM CTPOrO 3aNpelaeTcs:

— MPOBEPATH HAJIMYHNE HAMPSDKEHHS MAbIaMU M KacaTbCsl TOKOBEIYIINX YacTeH;

— paboTaTh Ha He3a3eMIIEHHOM 3JIEKTPOOOOPYIOBaHHM M MPUOOpax, €CIH 3TO HE pas-
PpEIIeHO MHCTPYKIMEH K TprOopy;

— MOJIL30BATHCSl HEUCTIPABHBIM AJIEKTPOOOOPYAOBAHUEM H/WITH DIIEKTPOIIPOBOJIKOI;

— OCTaBJISITH Oe3 mprucMoTpa paboTaromIre MTPUOOPEHI;

— BEIIATh HA INTETICENIbHBIE PO3ETKH, BHIKIIOYATEHN U AJIEKTPOIIPOBOIA Pa3INyHbIC BEILH;

— BKJIIOYATh B CETh IEKTPUUECKHE MPUOOPHI CO CHITOM 3aAHEN KPBIIIKOI WK B pa3HOMN
CTENIEHH Pa300paHHOM COCTOSHUH.

JelicTBus B ciydae BOSHUKHOBEHHUS MOKapa.

B cnyuae BOBHHKHOBEHUS 3aropaHds HY)KHO HEMEIJIEHHO OTKITIO-
YUTHh HAMpPSHKEHHE, COOOIUTh MPENoIaBaTeNlio Wil JACKYPHOMY Jia-
OopaHTy, a TakKe 3aBeAyIonieMy Kadeapoid, U MPUCTYIHUTh K TyIIIe-
HUIO TIOKapa (ocHemywumenu umeromest 8 komnamax Ne 104, 135).

[Ipex e, yeM MPUCTYIUTH K TYIICHUIO, HEOOXOANMO 00eCTOUYHTH
AJEKTPOCETh MOMEIIEHUS. 3aTeM, TIOCIe 03HAKOMJICHHS C UHCTPYK-
1Uell Ha KOPIyCe OTHETYIIUTENs], MPUMEHUTh OTHETYIIHUTENb. [lyis
TYIIEHUS] MOKHO TaK)K€ HCIIOIb30BaTh MMEIOIINECS TOKapHEBIE Py-
KaBa: pa3MOTaTh PYyKaB, OTKPBITh KpaH (nooicapHvle Kpauvl ¢ pyKa-
samu Haxoosmcs 3a 136-1 KomMHamou, 6 Huue mMexcoy KOMHAMamu
139 u 140, 133 u 132, a maxoce nanpomus 104 komnamer). Kpome
TOTO, MOYKHO HCIIOJIb30BaTh MECOK (BEAPO C MECKOM UMEETCS B KOM-
Hate 103). Pemenue o BbI3oBe mokapHO# Opuraabl (tenedon 101)
MIPUHAMAET PYKOBOJACTBO Kadeaphl.

OO0mue npaBu/ia oKa3aHusi ePBOii MeIMIMHCKOH MOMOILIH.

INepBas MeAMIIMHCKAsT TIOMOIIIb MTOCTPAJIABIINAM JIOJDKHA OKa3bIBAThCS HEMEIUICHHO W MPaBWIbHO. OT 3TOTO 3aBUCHT KWU3Hb W TMOCJCICTBHS TPaBM, 0KOTOB
u orpapiieHuii. C KOHKPETHBIMH MpaBUIaMu e€ oKka3aHus Bbl Oy/ieTe 3HAKOMUTBLCS Ha KIIMHUYECKUX Kadeapax.

Ecnmu npu nmopaskeHHH 3NMEKTPUUECKUM TOKOM HIIH IO JPYrod MPUYHHE MOTYYEHBI CephE3HBIC TPABMBI, 0XKOTH, HEOOXOAMMO BBI3BATh CKOPYIO MEIUIHHCKYIO
MIOMOIIb, TIPH JIETKUX MOPAKECHUAX MOCIE OKa3aHHs MEPBON MOMOIIHM MOCTPAAABIINE HAMPABISIFOTCSA B YUPSKICHHE 3/IpaBooxpaHeHus. [IoMHHUTE, YTO OKa3biBas
MIOMOIIIb YEIOBEKY, HAXOIAIIEMYCS TI0J] ICUCTBUEM TOKA, HEJIb3s IPUKACAThCS K HEMY TOJIbLIMH pykamu. [Ipexkie Bcero, Hy»HO OTKJIFOUUTh YCTaHOBKY (TIpuoop),
KOTOPOM KacaeTcsl MOCTPAIaBIIHNi, a IPU HEBO3MOXXHOCTH 3TOT0 — OTJCIMTh MOCTPAIABIIET0 OT TOKOBEIYIINX YaCTeH, UCIIONb3Ys MAJIKH, JOCKH U JIPYTHE CYXHe
NpEeIMEThI, HE TIPOBOISIINE dJICKTPUUCCKUI TOK, UITH MEPEPYOUTH MPOBOJIA TOTIOPOM C CYXOH PYKOSITKOIA.

Bo ecex ciyuasx neobxooumo 6vi36amov 0excypro2o nabopanma, komopultil Haxooumcs 8 komuame N 103 (104), uiu npenodasamens xageopeoi.

ITPABWIA ITPU PABOTE C KPOBbIO 1 UHBIMU EMOJIOT MYECKUMU KUJIKOCTAMU

[Tpu pabote ¢ KPOBBIO CJEIYET IOMHUTH O BO3MOXKHOUM WH(UIIMPOBAHHOCTH KPOBH BU-
pycamu (B1Y, BUpYCHBIX renaTUTOB ¥ Jp.) U CBA3aHHBIM C 3TUM TOBBIIIEHHBIM PUCKOM
3apakeHus, KOTOPOMY TOJBEPralOTCs BPayu U JTa0OPaHThI, POBOJIAIINE CEPOJIOTHUECKUC
1 KIIMHAYECKHE UCCIIEN0BAHNS.

[Tpu paboTe ¢ KpOBBIO Ha y4eOHBIX 3aHATHUAX Kadeapoi HCIIONB3YeTCsl KPOBb J1abopa-
TOPHBIX KUBOTHEIX. TeM He MeHee, yUUThIBask 3HAUYUTEIIBHYIO ONTACHOCTh OMOJIOTMYECKUX
MaTepHaJIOB ISl 3/IOPOBbsI Bpada, CIEAyeT BCET/Ia MOMHUTh, YTO J00asi KPOBb, TaK:Ke
KaK M JApyrue 0MoJIOrMYecKne KUAKOCTHU, IPH KOHTAKTE ¢ Heil JO/KHA M0 yMOJI4a-
HHUI0 PACCMATPUBATHCH Kak WHpuIupoBaHHas. [IpaBuna mpoduinakTHKU WHPHUIHPO-
BaHMS TIPH paboTe C TOOBIM OHOIOTHYECKHM MaTepHaIoM HEOOXOIUMO 3HATh B JETAISIX
1 CJIeI0BAaTh UM HEYKOCHHUTEIHHO.

[Ipu 1a0OpaTOPHBIX MCCIICAOBAHUAX KPOBU U APYrUX OHMOJIOTHYE-
CKHX JKHAJKOCTEH UCTIOIB3YIOTCS CPENICTBA MHINBUIYATHHOHN 3aIUTHI
¥ caHuTapHO-ruruenndeckast onexaa (CU3): pe3snHOBbIE MEPUYATKH,
OYKH, Macka (WJIM LIUTOK), Xajar, Iiarno4ka, HeIpOMOKaeMbId (ap-
TYK U HApYKABHUKH. 3ampeniaercsi padoTa ¢ KPOBbIO WIH JAPYIrHU-
MU OMOJIOTHYECKMMHM KUAKOCTAMHU 0e3 MCIOJb30BAHNUS CPEICTB
HHAVUBUIYAJTbHOM 3alIUTHI.

[Tonmamanue KpoBU WM JPYTroil OUOJIOTHYECKON KUJKOCTH Ha KO-
Ky W CITU3UCTBIE, 0OCOOEHHO MPHU UX MOBPEKIACHUH, JOJDKHO KBAJIH-
(GUIUPOBATHCS KaK aBapUUHBIM KOHTAKT ¢ MHOUIUPOBAHHBIM MaTe-
pHaJIOM.
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1. B cayyae monmaaHusi GHOJIOTMYECKOT0 MATEPHAJIA HA MOBPEKICHHbIE
KO’KHbI€e OKPOBHI (YK0J1a, Mope3a) Heo0X0aAuMo:

— HEMEJICHHO CHATH MepyaTKu pabodell MOBEpXHOCTHIO BHYTPh U MOTPY3UTh
uX B EMKOCTh C JIe3MH(OUIUPYIONIMM PAaCTBOPOM HJIH MTOMECTUThH B HEITPOMOKa-
eMBIi TTaKkeT (EMKOCTB) AJIS TTOCIEAYIOMEro 00e33apakiuBaHus (J1ajee — CHAMb

5. B cayuyae 3arpsi3HeHusi OHOJIOrHYECKHMM MaTepHAaIoM O00bLEKTOB
BHeIlIHel cpeabl (CTOJIEMIHUIA, O U AP.) OMOJOrHYEeCKUE 3arpsA3HCHUS Ha
MTOBEPXHOCTH OOBEKTOB BHEIIHEH Cpeasl 00e33apaKMBAIOTCS PacTBOPOM JI€3-
UHQUIUPYIOIIETo cpeacTBa 0e3 ¢ukcupyromero 3¢dekra (CnupThI, albiaeru-
JTbI) ¥ YAQISIOTCS C TIOBEPXHOCTH C MOCIIEAYIONIeH BIaKHOW yOOPKOH.

nepuamK);
— IIPOMBITH MECTO MOBPEKICHUS MO MPOTOYHON BOJOHM HIIH, MpU €€ OTCYT-
CTBHH, (U3HOJIOTUIECKUM PACTBOPOM (Jasiee — (U3PACTBOPOM);

Bo écex cayuasax neobxooumo evizeams 0exicypHozo nadopanma,
Komoputii Haxooumca 6 komname Ne 103 (104),
unu npenodasamens Kagheopel.

— o0paborats pany 3 % MEepeKUCHIO BOJOPO/IA MK APYTHM aHTHUCETITHUKOM;
— 3aKJICUTh paHy JICUKOILJIACTHIPEM U IIPU HEOOXOIUMOCTH IPOBECTH TUTUCHU-
YECKYIO aHTHCENTHUKY KOXKHU PYK U HAJAETh HOBBIE ITIEPYATKH.

2. B cayuae 3arpsi3HeHHsI OMOJIOTHYECKUM MATEPUAJIOM KOKHBIX MOKPO-
BOB 0e3 HapylIeHus UX HeJOCTHOCTH:

— IPOMBITh 3arpsA3HEHHBIM YY4aCTOK KOXKHBIX ITOKPOBOB IMPOTOYHOM BOAOU
(dbuspactBopom);

— 3aTE€M MPOBECTH MBIThE C MBUIOM O] MPOTOYHOM BooH (puzpacTBOpom).

3. B ciayyae nonagaHusi 6M0JI0rM4eCKOr0 MaTepHaia Ha CIU3UCTYIO 000-
JOUKY:

— HEMEJICHHO CHAMb NepUamKu,

— BBIMBITH PYKHU TIO/1 TPOTOYHOMN BOJIOH ((hHU3pacTBOPOM);

— IPOMBITH (HE TePETh) CIM3UCTYIO 000JI0UYKY BOJOU ((PU3pacTBOPOM);

— IpW TIOTNaJIaHuU B T7la3a — OOWJIBHO MPOMBITh UX BOJOW ((PHU3pacTBOPOM)
HE CHUMas KOHTAKTHBIX JINH3, 3aTE€M IIOBTOPHO MPOMBITH BOJIOW 0€3 KOHTaKTHBIX
JIMH3;

— IIPY TIOTIAJIaHUH B TIOJIOCTh HOCA — MPOMBITH €€ TAMIIOHOM, CMOYEHHBIM BO-
Jioii (pu3pacTBOpPOM).

4. B cayvae 3arpsa3HeHHsi OMOJIOTHYECKMM MAaTepHAJIOM CPeICTB WHAM-
BUAYyaJIbHOH 3amuThl (CHU3), IMYHOM o1exkbl, 00yBH:

— IPOMBITB NIEPYATKH, HE CHUMasI C PYK, IO IPOTOYHOM BOIOH ((pHU3pacTBOpOM);

— cHATH 3arpsisHEHHBIE CU13, muuHyIo 0eX 1y, 00yBB;

— CH3, nmuuHyo ofiexkay U OOYBb CIIOKHUTH B HEIPOMOKAEMBIEC MAKEeTHl (EM-
KOCTB) JUI OCJIEAYIOMIEro 00e33apakBaHMs;

— CHAMb NepyamKu,

— MPOBECTH TUTHEHUYECKYIO AaHTHUCENITUKY KOXKHU PYK M 00paboTaTh KOXKHBIC
MOKPOBHI B 00J1acTH npoekiuu 3arpsizHenns CU3, nmuuHoi onexasl, o0yBH BO-
JIOM C MBIJIOM.

Ykazanus k opopMIIeHUIO IPOTOKOJIA:
nocie 03HAKOMAEHUs C NPABUIAMU U NPOBEOCHUS. UHCMPYKMAICA NO TeXHUKe
bezonachocmu pacnuwumecs 6 «JKypHaie KOHMPOIbHLIX TUCTHO8 UHCIPYK-
maosica CmyoeHmos (yyawuxcs) no mexHuke 0e30nacHOCmuy (Haxooumcs
6 KoMnbromepHom Kkinacce, kaburnem Ne 104) u 6 dannom npaxmuxyme.

MPOTOKOJI
1. Ecnu ecTh npU3HAKHM, YTO UCIIONB3YEMOE IEKTPHUUECKOe 000pyIOBaHHE
HEHCIPaBHO, CIIETyeT ero u
2. Ilepen TymieHueM noxapa He0OX0 MO MOMEIECHHE.

3. MoxHo 51 3apsbkath Bain MoOWIbHBIN Tene(oH WM MHOE YCTPOHUCTBO
OT BJICKTPOCETH BO BpeMs 3aHSTHS?
4. JTro6ast KpOBb MJIM OMOJIOTHYECKAsl KUJIKOCTh, TKaHb, IIPYU KOHTAKTE C HE
10 YMOJIUYaHHUIO PACCMATPUBAETCS KaK
5. Tlpu 3arps3HeHUN KPOBBIO OOBEKTOB BHEIIHEH Cpeibl B TIEPBYIO OUepeib
He00XOIUMO:
6. [Ipu mope3e KOXU majblia CKaIbIEICM, 3arpA3HEHHBIM KPOBBIO, PaHy
00pa0aThIBAIOT:
7. Ilpu nomaaHuK KCCIeyeMON KPOBU Ha CIIM3HCTYIO 000JIOUKY dKCIIEPH-
MEHTAaTOpa €€ IPOMBIBAIOT:

8. C mpaBWwjIaMy N0 TeXHHKe 0€30MaCHOCTH, B TOM YHCJIe TPH MPOBee-
HHU J1a00PATOPHBLIX PadoT ¢ KPOBBIO M € JAPYrMMH OMOJOTHYECKUMU
SKHMIKOCTSIMU M TKAHSIMH, 03HAKOMJIEH U POMHCTPYKTHPOBAH:

(0ama) (noonuce cmyoenma) U.O.Damunus cmyoenma
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Paoora 1.4. OCBOEHUE METOJHUK PABOTHI B KOMIIBIOTEPHOM KJIACCE (KABMHET Ne 104)

[Ipuctymas k pabore B KOMIbIOTEpHOM Kjacce kadeapsl (kaduHeT Ne 104), HeoOX0AMMO TOMHUTB, YTO €XKEHEACIbHO B HEM paboTaeT Oosee ThI-
csiun cTyaeHToB. [losTomy s koMpopTHOI paboThl B HEM HEOOXO0AUMO COOIIOAATH TUIIMHY U MOPSIOK, HE IOMYCKaTh MOBPEXAeHUs 000py10Ba-
HUS 1 Me0esy, He BpallaTh MOHUTOp, W30erath NepeTacKuBaHus WU yJaJdeHus SpJIbIKOB Ha paboueM ctojie. B cmyyae BOZHUKHOBEHUS cOOEB B pa-
00Te KOMITBIOTEPA CIIETYeT 0O0OPATUTHCA K ACKYPHOMY Ja0OpaHTy KOMIIBIOTEPHOTO KJlacca MIIM K MPENoIaBaTelNo. YX0/as U3 KOMITBIOTEPHOTO KJac-
ca, OCTaBJIANTE B HEM YHCTOTY U MOPSA0K, 3aKpbIBaiiTe MPOrpaMMbl M BOCCTAaHABIMBANTE NCXOTHBIA BUJ pabOYero croia.

B xomnbroTepHom kiaacce u Apyrux nomemenusix kapeapol KATEI'OPHYECKH 3AIIPEHIAETCA ncnojb30BaHue MOOMIBHBIX TeJiedo-
HOB, ()OTO-, BH/1€0- WJIN AyIN03aNUChIBAIOIIEH annmapaTtypbl 0e3 pa3penieHus npenojgaBaresis!

A. OcBoeHne MeTOIUKHI W3yuute MaTtepuaibl 3J1eKTPOHHOIO aTjaca K TeKynieMmy 3aHaTuio. Ha pabodem croiie KIMKHUTE Ha SPIIBIK
pa6orsbl ¢ odyuaromeii | «11 ETEST SEB» — Beaute cBoif J0rMH U napojib (MCHONb3YHTE JaHHBIE CO CBOETO CTYIEHUECKOro Ouiie-
nporpamMmon ta — cM. puc. 1.1) — Crynenram u Kypcantam — Bwuibepume Bauty cneyuanvnocms — HopmanibHas Gusno-
jorust — 3anucarbes Ha Kype — 3ansrtue 1. Benenue... — Teoperuueckuit marepuan — 01. Atnac.

WNmn otkpoiite sipneik «21 Hopm ¢usuonorus» — «Matepuaisl mo teMam» — «3anstue 1. Beenenwue...».
JlaHHBIE M3 AIIEKTPOHHOIO aTjaca BHECUTE B MPOTOKOJIbI pador 1.6-1.11.

W3yunB MaTepuasbl TEKYIIEro 3aHATHS, O3HAKOMBTECh C UMEIOIIMMUCS y4eOHbIMU BuAeo(pmiabMamu, nepeitns B OYMK k 3anstuio 1.
[IpocnymaTh 3ByKOBOE CONPOBOXKICHHE (PMIBMOB MOXKHO, BOCIIOJIb30BAaBUIMCh HAYIIHUKAMU € pa3béMOM MHUHHM-IKeK 3,5 mMM. Ilepen uc-
4= [oJIb30BAaHMEM PEKOMEH]IyeTCs MPOTEPETh MX aHTUCENTHYECKOH candeTkol (kadenpoil He IpegoCTaBIsIeTCs).

b. TecToBblii TecToBbIi KOHTPOJIb 3HAHUM TTO3BOJISET OCYIIECTBISATH MOHUTOPUHT YYEOHBIX JOCTH)KEHUN CTYJE€HTOB, KOHTPOJIMPOBATh, B T. U.
KOHTPOJIb CaMOCTOSITENIbHO, CTEIIEHb YCBOCHUSI CTYAEHTaMU y4eOHOro mMaTepuaia, ypoBEHb IMOHUMaHUs IpeaMeTa U COCOOHOCTh pelaTh
3HAHHUH TUIIOBBIE 33]1a4¥ Ha OCHOBE M3YYEHHOro mMarepuaia. Kak mpaBuiio, KOHTPOJBHBIM TecT BKIto4aeT 20 TECTOBBIX 3aJaHUM, HA BBI-

IMOJIHCHUC KOTOPLIX OTBOAMTCHA 12 MUHYT. YuureiBas HaIAYHE TECTOB AJId CaMOIMOATOTOBKHM, OTMETKA 3a TCKYIICC TECCTUPOBAHUC
BBIIIIE § OAJJIOB MOXKET OBIThH IMoJIydeHa TOJIbKO ITOCJIC JOIMOJHUTCIBHOI'O COGGCG,Z[OB&HI/IH C IMpenoaaBaTeyICM.
I[O HavaJia 3aHATHS 00513aTeJIbHO BEIITOJIHEHHE TECTa BXOOHOT'O KOHTPOJIA 3HaHui. OTMETKa 3a HETO BLICTABIISICTCS B KypHaI.

| etestbsmu by/loginfindex.php

Pasmecture B OYMK (q*‘»;
CA0 BIMY CBOIO ®OTOIPA®HIO AHDAC! N/

m

Cwucrtema obyyeHua BIrMY

1 P Jlekumun (3 cemectp) - [okasatb/CKpbITh
JloruH 1 HOMED

CTYI€HYECKOT O 2 P [lpaktn me HaBblku - [loka3atb/CkpbiTb
ounera @
o s 3, |- BeeseHve. [peamet 1 3a1aumn HOpPMaJIbHOW pr3rosormn. [omeocras.
[ PU3NKO-XMMHUECKMe CBOMCTBa KPOBM - [1oka3aTh/CKpbiTh
Puc. 1.2
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TECTVMIPOBAHVIE Orparuenne no speme: 12 MuH. | TecT ¢ orpaHU4eHWem Mo g

M B Bpems Ha TecT orp
] 01. TECT AnA camonoAroToRKiA, gf | VETOA QUERMBARUA: BEICLIAA OUEHKA oBpaTHBIA OTCuET

DUINKO-XMMUYECKIE CBOMCTBA Kpoeu NONBITKX, W BRI AC.
W o1. CAMOKGHTPONA. Beel Mansitok: & gpe’“w' ot yoep)

Dy 1MUECKIAE CBOICTBE KpOBY|

BepHyTbcs K nonbiTke MoaTsepx AeHue

Ocrapweecs speng 0:09:47
Mocne oTnpaekk Bel 60 OXKETE
W3MEHUTL CEOU OTBETHI MBITKY.

R . S | W oo o s o
Om| PaBUTH BCE W 3aBEPLLNTL TECT

0] 01, KETTPObHuIA TECT. Beeaetve. HauaTs TecTupoBative I —— OTNPABUTS BCE 1 33BEPIINTS TECT Orwera
Puc. 1.3 Puc. 1.4 Puc. 1.5 Puc. 1.6 Puc. 1.7 Puc 1.8
Tect Hauat Monday, 16 September 2019, 09:38 % OTMeTKA
@ 7: OtMeTKa Bbllle 8 6a/JI0B MOKeT ObITh NMOJIYYeHA MocJie
OCTOAHME 3aBeplieHHbIE 98-100 9 bamnoB 6
3amepwen Monday, 16 September 2019, 09:45 9297 8 Ga/IoB AOMOJHUTEJIBHOI0 CO0ECCIOBAHUSA C ITPenoaaBaTeIeM.
Mpowno 6 MWH. 52 Cek. 84-91 7 6aIJIOB
BPEMEHU IMPOTOKOJI
S— 76-83 6 OamioB
68-75 5 Oamnos
OueHk PesynbTaT TECTUPOBAHUSL:
OT13BIB 7 6067 4 damta
03';“""“"1 ;a“”“ 41-59 3 Gauia %, OTMETKa 0aIoB
uc. L. 21-40 2 Oamna

Pa6ora 1.5. OCBOEHUE METO/IAKH BBINIOJTHEHUSA BUPTYAJILHOTI'O ®U3NOJIOTUUYECKOTI'O SKCITEPUMEHTA ;
HU3YYEHHUE PEHEINITOPHOI'O MEXAHU3MA BJIUAHUA AIPEHAJIMHA HA YACTOTY COKPAILIEHUA CEPALIA

Pabora BEIMONHSAETCS B KOMITBIOTEPHOM Kilacce € HC-
M nosb3oBanueM nporpammbl «01_Physiol 2».
- Xox pabGoThl. 3amycTuUTe MporpaMMy — Ha pabouem
crone spisik «01_Physiol 2» (puc. 1.10), naxmure «OK». 01_Physiol 2
1. B meHnto cBepxy Boibepure «Help» — «Preparation» u o3Ha- Puc.1.10

2. 3anuIuTe B MPOTOKOJ HCXOAHYIO YaCTOTY CEPACYHBIX COKpAIICHHH, MOCIe
4ero BBeIUTE ajpeHanuH B no3e 5 pug/kg («Drugs» — «Adrenaline» — mienu-
KOM JieBOi KHOMKM Ml 1o Haamuch «0.05 pg/kg» OTKpbITH BbIMagaromiee
MEHIO U BBIOpaTh TpeOyemyr 103y aJpeHalliHa, MMOCIe Yero BBECTH T'OPMOH:
«Inject Drug» (puc. 1.13)).

KOMBTECh CO CXEMOM ONBITA Ha BUPTYAJILHON DKCIIEPUMEHTAIBLHOM 3. Mok aaemuch Makcumaibaoro maMmeHenuss UCC, ménkuute «Stimulate» umu «Helpy»

HapKOTU3UPOBAaHHOW Kpwice. [IporpaMMa mo3BOJIIET MOJCIUPOBATD | 1 3aMMINNATE

IMMOJIYYCHHOC 3HAYCHUC. I[J'IH MMPpOAOJLKCHUA 3alIUCU MIETKHATE MBIIIKOM Ha JIFO-

BHYTPUBEHHOE BBEJCHHE Pa3lIMYHBIX JEKAPCTBEHHBIX CPEJACTB (Me- | GoM MecTe SKpaHa.

XaHU3M UX JeHCTBHS MOXKHO y3HaTh, nepeiins «Help» — «Drugsy, 3apucyiite mnoiydeHHble kpuBble m3MeHeHus UCC (koopauHaTHas ceTka Ha rpadukax
puc. 1.11-1.12), a Taxxe CTUMyJIALKMIO OJY’KIAKOIIEr0 HEPBA, MH- | Y [I0JIyYEHHbIE B OKCIEPMMEHTE KPHBBIE MOTYT HE3HAUMTENLHO OTINYATLCS OT HPEICTaBICH-
HEPBUPYIOIIETO CEPALE, U CUMIIATUYECKUX HEPBOB, MHHEPBUPYIO- | HBIX B NpoTOKOIe. [lodydeHHbIe TaHHbBIE MOTYT OTJIMYAThCS MPHU MOBTOPE 3KCHepI/IMeHTa).

IMX CEPJLIE ¥ MO3rOBOE BEIIECTBO HAANOYEUYHHUKOB (4EPE3 MEHIO [Tepexons k KCTIEpUMEHTY ¢ Kpbicoit Ne 2, He 3a0yapTe B3ITh HOBYIO KphIcy («New rat!y)
«Stimulatey). ins nponomkenus Haxmure «Continuey (puc. 1.11). | u noxnaTecs crabunusamuy reMoguHaMuky. Jlanee cieyiiTe yka3aHHsM OPOTOKONIA.

4. Tlociie 3aBepIeHUs] DKCHEPUMEHTA OICHUTE MPOJOJDKUTENLHOCTD BIIUASHUS
aJipeHalIiHa Ha CePACYHO-COCYAUCTYIO cucTeMy. JIJis 3TOr0 BO3BMHUTE HOBYIO KPbI-
cy («New rat!»), BBennre ampenanun 5 ug/Kg u, uCrons3yst CEKyHIOMEp, OIIEHUTE
MPOJIOJBKUTENBHOCTD ero BiusHus Ha YCC.

Jlns BeIXO/a M3 mporpammbl HaxkMuTe «Alt+Taby u 3akpoiite okHO.

Yxka3zanus K opopMIIeHHIO TPOTOKOJIA:

1. 3anonnume tabauily u 3apucytime 1o oopasity kpusbie uamenenuss YCC.

2. Cnenaiite 651600 O PELENTOPHOM MEXaHU3ME BIHUSHMS aJpeHaliiHa Ha
YCC, cpaBHuB ero 3¢dekt npu aeicTBum 0iokaTopa [-aApeHOPEenTOpoB
IIPOITPAHOJIONA C UCXOIHBIM d(PHEKTOM.
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slUsed IRNewIRatY 1y [JEXIt! [JanHas mporpaMma MOXKeT OBbITh 3arpy’KeHa H3

Lhelbitlied iRathG 0N 2hdRvea DVYMK u ucnonbp3oBaHa [jsl CAMOCTOATEIBHOM

Bbsys il I abOThI CTY/ICHTOB ’
8 | e P YA Adrenaline
i Standard Drugs -
BPriea mmHg, |-
b\ At A - — L
66 | -T‘" PT.OT) § i 'T‘\ Adrenaline o+ B adrenoceptor agonist ‘"/ 8. 85 ug/kg) - 25 u% kg
i TS Net ey Noradrenaline o+ B adrenoceptor agonist — | 2 W9y
i i epaLe ‘L Vogis I P g H
B::ﬁ MH] 'Aﬂi;;;::” = 2 I Isoprenaline P adrenoceptor agonist nieceieng gg ugﬁ:g
221N mmprdT riaggisn, / o | | A0 Acetylcholine Cholinoceptor agonist — 1' zg /kg
RpasorEk : Salbutamol Bo adrenoceptor agonist i v
| =—| |ucc 2 P g
Toepet Atropine Muscarinic cholinoceptor antagonist g| | 2.8 ug/ky
| 1 \ Camonucel . 3 5. ug/kg
H.R bpay [-{oo ’ B et e ) T Phentolamine o. adrenoceptor antagonist 10.0 ug/ky
161 | Nymem : otpea £ /NTEIAN vawona Propanalol B adrenoceptor antagonist —{20. 8 ug/ky
= Nifedipine Ca channel blocker 50.0 ug/kg
e Adenosine Adenosine receptor agonist H.R. bpn S ——
T T 1 151 ”
Puc.1.11 Puc.1.12 Puc. 1.13
IMPOTOKOJI
Kpsica . ycc Kpsica . qycc
P BosneiictBus Ho3a ’ P BosneiicrBus Ho3za ’
Ne YA/MUH Ne ya/MUH
1 HcxonHoe 3HaueHue — HcxoiHoe 3HaYeHue —
Beenenune aapeHainaa 5 ug/kg 2 BBe1eHue IponpaHosoal “APeoosop) 100 mg/kg
[[énxHuTe NeBOM KHOMKOM MbImH 1o «New rat!y BBepnenue anpenannna 5 ngkg
qCCH e | ; UCCH----- R —
1 | :
pX.1) [ S 2804 1 b
Y i !
240 --------- 240---- g: -- E: —————————————— E  RGRECCEEELEE P RREECEEE
5] : :
2004 ; 2004---- g«: S e EREEEEER
g o al : |
1604 160—----5«: 2: --------------  EREEEEEEE b
7 7 1.0 Mmun
0l oV V¥ 05
BeiBoa. Beenenue agpeHanna (1 unu 1) YCC. IlpenBaputensHoe BBeAeHUE OyioKaTopa B-aApeHOpEeLenTOpOB Hpornpanoona (ociabasem unu
yeunusaem) 3pPeKT oT BBeNEHUS alpeHaTHA.
CremoBaTeNbHO, aIpECHATHH (] unu 1) UCC myTéM CTUMYISAITAN (a0 wnu f)-agpeHopenenTopoB KapANOMHOIIMTOB BOIUTENS PUTMA.
IIpomomxurensHOCTh BiaUsSHUS anapenanuHa Ha YCC cocTaBiseT OKOIIO MHH, TaK KaK OH (6bicmpo unu meonenno) paspyuiaercs

bepmenTamu katexon-O-merunTpancdepasoit 1 monoamuHokcuaazoi (KOMT u MAO).
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Pa6ora 1.6. 3HAKOMCTBO C OCHOBHBIMHM ITOKA3ATEJISIMU TOMEOCTA3A ¥ 3/IOPOBBIX JIUI] MOJIOIOTI'O BO3PACTA B IIOKOE

Hcnonb3yst MaTepuaibl JEKIUH, Y4eOHNKA, COOTBETCTBYIOIIMX Pa3/IejOB HACTOSIIETrO npakTukyma (padota 7.1 u aqpyrue) u DYMK, uzyuume Baxueimue mo-
Ka3zaTelnu ToMeocTasa, gHecume ux 3HadeHus B Ta0i. 1.1. [To pesynpraTam aHann3a mpeAesoB HOPMaJbHBIX 3HAUCHUH MOKa3aTesel roMeocTa3a BHYyTpEHHEH cpe-
IIBI OPTaHN3Ma npugeoume NPUMepbl HCECMKUX U NAACIUYHBIX 20MEeOCMAMUYECKUX KOHCHAHM.

HexoTopsble BaskHel e I0OKA3aTeJd FOMeocTasa Tabnuya 1.1
IMpenennt IIpenennt
P Enununst pei EnnHunsi
IMoka3zareanb HOPMAJIBHBIX IToka3zareanb HOPMAJIbHBIX
. u3MepeHns . U3MepeHust
3HAYEHUI 3HAYEHUI
Kposb XO0JIECTepPHHA MMOJTB/JT
o Conepxanne
i . % OT Macchl TeJa KpeaTUHHUHA MKMOJIB/JT
O0BEM UPKYTHPYOIIEH KPOBU B TJIa3Me
JUTPOB MOYEBHHBI MMOJTB/TT
Bsi3kocTh LIENBbHOI KPOBH OTH. €]1. CepaedHo-coCcyIucTas CHCTEMA
Bsi3kocTh Mm1a3Mbl KPOBU OTH. €. UYacTtora cokpamenuii cepaua (HCC) B MUHYTY
Y MYKYUH KJICTOK/JI KDOBU ®opmyna s pacuéra
OPpUTPOLUTHI s -
Y JKEHIIHUH KJIICTOK/JT KDOBH makcumaibHoi YCC (dopmyna Kynepa)
JletikonuThI KIICTOK/J KPOBU Y napHsiit 006EM (YO) MII
TpomMOOITUTHI KIJIETOK/JI KDOBH Opakiust Beibpoca (OB) %
r Yy MYKUUH / % / mons MunytHbI 00BEM KpoBu (MOK) JI/MUH
€MaTOKPUT
p Y JKEHIIHUH / % / monst ApTepuanbHOe | CHCTOIMYECKOE MM PT. CT.
OCMOTHYECKOE JTaBJICHHUE KPOBU MOCMOJIB/KT HaBJICHHUC ANACTOJIMICCKOC MM PT. CT.
OHKOTHYECKOE JTAaBJICHHE KPOBH MM PT. CT. IumeBapuTeabpHas CHCTEMA
pH aprepuanbHOil KpoBU - pH cnroHbl -
CopeprxaHue TIIFOKO3bI MMOJIb/JT pH gmcToro xemya0uHoro CoKa -
B IIEJIBHOIM KPOBU MI/ 11 pH coxka momkenya0YHOH’ KeIe3bl -
Copeprkanne O6enka B KpOBH /0 JlpIxaTejbHas cucTeMa
HaTpUH MMOJTB/TT Yacrora geixanust (U11) B MUHYTY
DNEeKTPOIUTHI | KAIHN MMOJIB/JI JpixaTenbubiii 006éM (J10) MJT
T1J1a3MBI XJI0p MMOJIb/JI MunyTHBIH 006EM aeixanus (MO/I) JI/MUH
KpOBU OukapOOHaT MMOJIB/JI MuHyTHBIH 00BEM aTbBEOJSIPHON BEHTHIISIIIUN % ot MOJ|
KaJbIui (0OTIwif) MMOJTb/TT Hacrimenne remorioOnHa KUCIOPOJIOM %
MNPOTOKOJI
[IpuBenuTe npuMephI JKECTKUX TOMEOCTATHYECKNX KOHCTAHT: IpuBemuTe MPUMEPHT MAACTHYHBIX (M3MEHSIONIMXCS B ITMPOKUX TPeaeIax —
1) 1 2) ; 6oniee 10 % OT cpeHEro 3HAYCHHUS) TOMEOCTATHYECKHUX KOHCTAHT:
3) ; 4)
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Pa6ora 1.7. ONIPEJEJIEHUE TEMATOKPUTA (1€eMOHCTpAIHsi)

[Toka3zarenp rematokpura orpaxaer 00bEM (POPMEHHBIX 3JEMEHTOB (B IEPBYIO OYEpE/b IPUTPOLMTOB) B MPOLEHTAX OT 00Iero oobéMa

KPOBHU. | eMaTOKPHUT ONpeNeNsaoT METOA0M MUKpOIeHTpudyrupoBanus (puc. 1.14) uiam pacCUMTHIBAIOT aBTOMAaTHUECKHU C UCIIOIB30BaHUEM
M COBpPEMEHHBIX F€MaTOJIOTUYECKUX aHAIN3aTOPOB.

VY 310pOBOro YesoBeKa reMaTOKpUT BEHO3HON U KalWIISIPHON KPOBH COCTABJISET:

40-49 % (0,40-0,49) y my:xumn u 36—42 % (0,36-0,42) y sKeHIIHH.

Matepuaabl 1 000py10BaHHE: TEMATOKPUTHBIA KAMILISAP C MPHJIATaeMOU MIKaIoW, ckapuduKa- | [Lenmpudyrposarme kposm
TOp, BaTa, aHTUCENTHUK, LIEHTpU(dyra, [NIMHA UK N1AacTa Ul TepMETU3aLUU KaluiuIipa. e

Xon padotsl. 1151 BoIOSHEHUS Pa0OTHI OTKpOMTE sApibIK «13 I'eMaTOKpUT» U nepeiuTe 1o co- ) ,/M/i 00 = |——— remarokpurhbi
otBercTBYMOIIEH ccbuike K flash-aHumanuu (B 3aBUCHMOCTH OT HACTpOEK Opay3epa) WM OTKPOHTE e
kommbioTepHyto flash-anumanmio B 3nekrponHom atiace: spibik «21 Hopm ¢usuonorus» — Ha
crpanuue «3ansatue 1. BBenenue. Ilpeamer u 3anaun HopmanbHOU usnonorun. 'omeocras. Ousu-
KO-XMMHUYECKHE CBOWCTBA KPOBU» OTKpoiTe cchuiKy «Jlaboparopnas pabdora OIIPEJIEJIEHUME
I'EMATOKPUTAY.

N3yunte MeToauKy OnpenesneHus ITeMaTOKPUTA, IIEIKas MbILIIbI0 MO0 KIIOYEBBIM CIIOBaM, Bblje-
JICHHBIM CHHUM IBeTOM. KanwuIsipHYyI0 MM BEHO3HYIO KPOBb HAOMpPAlOT B ClELUAJIbHBIE FeéMaTo-

©O
o
1

e}
(=]
1

[Mna3ma

~
(=3
I

223
o
1

N
<
1

m

«—— |lkana remaTokputa

3 — JlefkouutapHas
KPUTHBIC KalWJUIAPbI, MPEABAPUTEIIbHO 00pabOTaHHBIC aHTUKOAryasHTOM (Kak IpaBMIIO, TerapH- _ 40 4| nnéHKa
HOM). Kanmumnsipel 3anedarbiBaloT napaduHOM, TJIMHOM WM MacToi (WJIM 3aKpBIBAIOT PE3UHOBBIM A an: =) ;
e :
KOJIIAYKOM) U HEeHTpUPYrupyroT B TeueHue 5 MuHyT npu 8000 o6/mMuH. 3aTeM COBMENIAIOT Kpas A D o0n00- o5 | e —

CTOJOUKOB PpUTpOIUTOB U mia3Mbl ¢ auHUIMH 0 % 1 100 % Ha crenuanbHON MIKajge ¥ HaXOJST, B B renaro-

2 kputHbiika-, | |
KaKyI0 9acTh KalMJuIsApa B MPOIEHTAX COCTABISIIOT (DOPMEHHBIE 3JIEMEHTHI KPOBH. A nnp 10 7
B coBpeMeHHBIX reMaTOJI0rMYeCKUX aHalIu3aTropax rnokasarens remarokpura (Ht niam HTC) yame -/V—» .
BCETO MO/ICYUTHIBACTCS KaK CyMMa 00bEMOB SPUTPOLIMTOB B €IMHUIIE 00BEMA KPOBH. 2 a) ()

HepeMemasl C IIOMOIIBIO MBIIIKH I’ eMaTOKpHTHLIﬁ KarnuJurap, ONpeaAciinTe 1MokKa3aTeiib reMaToOKpUTa.

Vka3zauusi kK 0popMJIeHHIO MPOTOKOIA. BHecHTe ONydeHHBIH pe3ysbTaT B mpoTokoi. Crenaiite Puc. I.14. Meropxa onpepenenus

IIPENITIOJIOKEHHE O BO3MOXKHBIX MEXaHU3MAaxX U3MEHEHUS] TEMaTOKPUTA. TeMaTokpuTa
ITPOTOKO.I
1. 3HayeHue reMaToKpUTa COCTaBUIIO % unu
2. HopmanbHOE 3HaY€HUE F€eMAaTOKPUTA: Y MYKUUH % nnu
2. HopManbHOE 3Hau€HNE reMaTOKpUTa: y KEHILUH % unu
3. BbIBOA: TEMaTOKPUT (B HOpMe, BBIIIE, HUYKE HOPMBI), UTO MOXKET OBITH 00YCIOBIEHO (1 umm |) cogepxanust
SPUTPOLIUTOB B €AUHUIIE 00BEMA KPOBH JTHOO (1w |) 06bE€Ma UPKYTUPYIOIICH MIa3MBI.
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PaGora 1.8. ONPEJEJEHUE OCMOTUYECKOTO TABJEHUSI IJIA3MbI KPOBU KPMOCKOIMTMYECKHAM METOJIOM (yueOHbIil BHIe0(pUILM)

OcMOIAIBHOCTD TJ1a3Mbl KPOBU 3aBUCUT OT CYMMapHON KOHIIEHTPAIIUU MOJIEKYJ BCEX PAaCTBOPEHHBIX B
Hel BelecTB (JIEKTPOIUTOB M HENEKTPOIUTOB). OHa SBIAETCS OTHOM U3 )KECTKUX TOMEOCTATHUECKUX
KOHCTAHT U OTpeeIsieT pacipeieseHie BOAbl MEX/1y BHE- U BHYTPUKIECTOUHOM KUIKOCTHIO.

Bennunna ocMOJIATIBHOCTH (OCMOTHYECKOTO JAAaBJEHHSs]) MJIA3Mbl KPOBH COCTaBIIIET Y 3JI0POBOTO
yenoBeka B cpeaaeM 290 = 10 mocmouw/kr (7,3 at™, wim 5600 MM pT. ct., wm 745 xlla). [IpakTuueckn oHa MOXKET OBITH
paccuumana o Gopmyie:

Pocm paccunrannas = 2 X Na* (MM0.J1b/71) + riKko3a (MMOJIb/JI) + MOUYEeBHHA (MMOJIb/J1)

WIH, B CIIy4ae €CJIM KOHLEHTPAIMH TJIFOKO3bI 1 MOYEBHHBI H3MEPEHBI B MI/ 111 (MT%),

rJII0K03a (MI/11) N MO4YeBUHA (MI/1J1)
18 2,8

a makdice npAmMo umMepena Mpu MOMOIIU OCMOMETPOB. [Ipy ITOM MOKET BBISIBISTBCS OCMOJIAIbHbIU UHMEPSA — Pa3HULA
MEXTy U3MEPEHHOW M PACCUYMTAHHOW OCMOJISUTLHOCTBIO 00pasiia 1mia3Mbl KpoBU (B HOpME < 15 MOCMOIIB/KT), KOTOpasi YBEJIH-
YHBAETCS MPU HAKOTUICHUH B TUIa3ME OCMOAKTHUBHBIX MOJICKYJ, HAIPUMED STaHOJIa, METAHOJIa, STUIICHTJIMKOJISL, MAHHUTOJIA.

—_ +
Pocu paccuMTaHHass — 2 xNa (MMOJH)/.]'I) +

Puc. 1.15. Ocmometp

[Ipsimoe m3MepeHne OCMOTHYECKOTO JaBJICHUS OMOJIOTHYECKUX KUAKOCTEH (KpOBb, JIMKBOD, UMD U Jp.) Yalle BCEro MPOBOIAT KPUOCKONUYe-
CKUM MemoOdom, OCHOBAaHHBIM Ha TOYHOM U3MEPEHUH TeMIIepaTyphl 3aMep3aHus uccieayeMoro pactsopa (puc. 1.15, 1.17). U3BectHo, uTo Temiepa-
Typa 3aMep3aHus KUAKOCTH TEM HIKE, UEM BBILIE CyMMapHas KOHIIEHTpAIUsl pacTBOPEHHBIX B BOJIE BELIECTB. Y UeJOBEKa TeMIEeparypa 3amep3a-

HUs KpoBU HKke Hyis Ha 0,56-0,58 °C, a remnepatypa 3amep3aHus I1a3Mbl KpoBH HUke HYJIs1 Ha 0,54 °C.

B nabGopaTopHOll npakTUKe HCHOIB3YIOTCS U HEKOTOpBIE 3
JIpYri€ METO/Abl OINpEAeNIEHUs BEIUYMHBl OCMOTHYECKOTO R i
JaBJIeHUs] OMOJIOTHYECKUX JKUIKOCTEH (M1a3Mbl KPOBH, MOYH, ki
1epeOpoCnuHaNbHON KHUJIKOCTH U T. 1.) U (hapmakosoruye-

.
o
Tlapsr’Bogp!
o

<« Mewanka

CKUMX cyOcTaHIMi. B 4YacTHOCTH, NPUMEHSIOTCS MapoBbIE
Pam;op Bo ocMoMeTphl (puc. 1.16), uzMepsiolne BeIUMUMHY AaBJICHUS
| ] BOJSIHOTO T1apa HaJa MCCIeNyeMOM KUAKOCThIO. [IpuHnmn nx
paboThl OCHOBAaH Ha TOM, YTO MPU YBEIMYEHUHU KOHIEHTpa-

PaCTBOPBﬂXBOHa MM PACTBOPEHHBIX BEUIECTB JaBJICHHE BOJISHOTO Mapa HaJ iy 9epazEL
e PacTBOPOM IIPONOPIUOHATHLHO YMEHBIIAETCS. Mopesunstian xamepa
R — Tax)xke BCTpeUarOTCsi MEMOpaHHBIE OCMOMETPBI, U3MEPSIO- ——
Puc. 1.16. T paGots: LIHe BEMMHIY OCMOTHYECKOTO JABICHHS JBYX KHIKOCTEH, Puc. 1.17. Ipusimn pa6(3TI>I ocMoMeTpa
pa3aenéHHbIX NOTYIPOHHUIIaeMON MeMOpaHOii. (KPHOCKOTTHYECKHUIT METON)

IIapoBOIro OCMOMETpa
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[ToMHEMO OCMOJISZTIEHOTO MHTEpBaia, BaXXHBIM B KIMHUYCCKOW IMPAKTHKE SBJISCTCS PacuéT aHUOHHO20
unmepsana (AW), Takke WHOTAa Ha3bIBACMOI'O aHUOHHBIM MTPOBAJIOM HMJIM aHUOHHBIM HECOOTBETCTBHEM,
anion gap. OH UCHOIB3yeTCs ISl CKPUHUHTOBOM OLIEHKH COJACPKAHUS B UCCIICAYEMOM IIa3Me KPOBH, MO-
4e WIHA JIPYroid OMOJIOTHYECKOH KHUIKOCTH aHWOHOB, HE OINpPENCISEMBIX MPH CTAHIAPTHOM OMOXUMUYE-
CKOM aHAJIM3€e, U MPEJCTABISACT COOOM Pa3sHUILY MEXKIY CYMMOM U3MEPCHHBIX B HEMl KOHIICHTPAIIUH KaTH-
OHOB M aHHOHOB.

[Ipy pYTHHHBIX HCCJICIOBAHUAX, KAaK IMPABUIIO, HE H3MEPSIOTCS TaK HA3bIBACMbIC «MajIble KaTHOHBI
wiasmel» — K7, Mgz+, Ca** u Ip., JTUMUIBL; a TAaKKe MHOTHE «aHHOHBI): O0enku, hocdarsl, CaTUIIIAThI,
Cyab(aThl, IIUTPAT, JJAKTAT, KETOHBI U T. 1. VX HepeIKo Ha3bIBaIOT «Heu3MepsieMbiMu KatnoHamu» (HK)
u «aeusmepsiembiMu annoHamm» (HA). HK u HA xommniencupyroT apyr npyra e noanocmouio (puc. 1.18).

HexomnencupoBanHast yacTh 1 Ha3biBaeTcss AW. Ero BennuuHa onpepesnsiercs no popmysie:

AM=Na' - (CI" + HCO3)
B nopme AU ne mpessimmaet 10-12 mMake/n. Ero yBennueHne HEpeaKo CBA3aHO C MCUEPIIaHMEM OUKap-

O6onatHOro Oydepa, 4yTOo OOBIYHO HAONIOMACTCS TPHU METAOOIMUYECKOM alU03€, XapaKTePU3YIOIIEMCS
HAKOIUICHHEM HEJOOKHCIICHHBIX MPOJIYKTOB OOMEHA M CHIDKCHHEM KOHIIEHTpAIuu OHKapOoHarTa.

HK | HA HK || HA _
an gl § AUR T
HCO;.-; HCO3'
24 s
|
cr 1401 o
105 105
Puc. 1.18. AHNOHHBII HHTEPBAI

Xon paborbl. B xauectBe uccieayeMoro o0Opasia UCHOJIB3YIOT ChIBOPOTKY KPOBU
71a00paTOPHOTO KHUBOTHOTO, KOTOPOMY B TE€UEHHE HEJIEJIN B IUThE T0OABIISLIM HEKOTO-
poe KommyecTBO 3TWioBoro crmpra. [Ipu nccnenoBannu e€ coctaBa OBLTH TOTYYEHBI
cnemyromme pesynsTatsl: Na* — 140 MMoms/T; TI0OK03a — 4,8 MMOIE/TT; MOYEBHHA —
3,2 MMOJIB/J1. 3aTEM HCCIIEZI0BATH OCMOJISLTBHOCTD MOJTyYEHHOTO 00pasia.

[TpocmoTpute yuebnsiit Buneopunasm. [pubop «OSMOMETER MO 801» u anano-
THYHBIE  TIO3BOJIAIOT ~ OINPENENHUTh  OCMOJISUIBHOCTH — OMOJIOTMYECKOH  KHIKOCTH
(osmol/kg) B 06véme 0,05 mi. Ilocne 3amep3aHust uccienyeMoro o0bEMa KHUJIKOCTH
puOOp aBTOMATHYECKH PACCUUTHIBAET €€ OCMOJISITIBHOCTh M BBIBOJAMT Ha DKPaH.

Ykazanusi kK 0OpMIICHHIO IPOTOKO.1A:

1. IlonydyeHHble B GUiIbME pe3yibTaThl gHecume B MpPO-
TOKOJL.

2. Paccuumatime OCMOTHYECKOE JaBJIEHHE HCCIIETye-
MOro oOpasla ChIBOPOTKM KPOBU KPBICHI 1O JJAHHBIM €r0
OMOXMMHUYECKOT0 aHAIIN3A.

3. Paccuumatime OCMOJSITBHBIA WHTEPBAI U CPABHHUTE
€ro ¢ HOpMOil. B ciydae OTKIIOHEHHSI OCMOJISUIBHOTO MH-
TepBaja OT HOPMbI, 00BACHUME BO3MOKHYIO IPUUUHY.

MMPOTOKOJI
1. ITony4yeHHbIe pe3ynbTaThl: U3MEPEHHAs! OCMOJISUIBHOCTD MCCIIEeyeMOM MPOObI MI1a3Mbl KPOBU = osmol/kg, win mosmol/kg.
2. HopmanpHast BeTHYMHA OCMOJISITLHOCTH TIJ1a3Mbl KPOBU COCTABIISIET OM 00 MOCMOJTB/KT.
3. BesimyrHa OCMOJISIIBHOTO MHTEPBANA COCTaBMIIA: Pocy wsmepermas — Pocw paccanramsas = —( + + )=

4. B HOpME OCMOJISITIbHBIA HHTEPBAJ COCTABIISACT: MOCMOJIB/KT.
5. BeiBoa. OcMOTHYECKOE JaBICHHUE B UCCIIETyeMON TIPOOe MIa3Mbl KPOBU:

(6 HOpME, CHUMNCEHO UIU nOGle@HO).

OcMOsUIbHBIA UHTEPBAT (6 Hopme, T unu |), 9TO MOKET OBITH BBI3BAHO
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PaGora 1.9. UI3VUEHUE MEXAHU3MOB PETYJISIUU BOJHO-COJIEBOT'O TOMEOCTA3A, THIIEPTUIPATAIIUM M JETHIPATAIIUN TKAHE

Hcnone3ys marepuainsl Jekuuu, yueOnuka, 3YMK, uzyuume pacnpeneneHue *UAKOCTH BO BHYTPUKIECTOYHOM U BHEKJIETOYHOM KOMITApT-

/

"F)Kaxma
=

lAur&

Ycunenve avypesa K

J

O6bém nnaamb!
W AaBNEHUe Kposn

AHMMOTEH3UH) €=~

T MCHTAaxX U UBMCHCHUEC UX O6’béMOB IIPpU pa3JIMYHbIX BUJAX TUIICP- U ACTUAPATALIUN TKaHeH. 3anonume cxemol.
Macca Tena (eHwuHa) Macca Tena (My>uuHa) .
3anonnume Yrkaocume nymu u 00véMbl CYmo4HO2c0 nompe6ﬂeHuﬂ u nomepov JHCUOKOCMU
nponycku
Iyt IHocrynienne, BriBenenue, Iyt
S s NOCTYIJICHHS J/neHb U™  J1/IeHb BbIBEIEHUS
TKaH! TKaHu . fk .

O6Lwee WOMEBLILENEHHR | KWAKOCTH MUOKOCTH 7 KERb
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XUAKOCTH
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13 Mex- | . Muwa 4._’— L

Bhe- Knero4Han  Asxanu|
KNeTo4YHas  KMAKOCTb Meatonusu —~ w \| ’ Kan (0.1 4)
xuakocTs [BIA — Kanunnapsi 0 J— 114)

Beero e Beero
(a) PacnpeseneHye X1aKoCTH B OPraHuame yCpeAHEHHOTO B3POCNOro Yenoseka (b) O6MeH XuaKoCTH MexXAy
BOAHbIMU KOMNApPTMEHTamMu
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Mmonib/n H,0

200 -

150

100

50 -

Mnazma
KpOBU

Hesnekr)

HCO;

Na*

CI-

—K*—

Benkn

Apyrue

Apyrue

CTeHka kKanunnspa

MexknetrouHas

WHUAKOCTb

HCO,

Na*

Cr-

—K*—

Apyrue

KatvoHbl AHMOHbI

KarnoHbl AHMOHbI

Mnasmatuyeckasa membpaHa

o4

BHYTpUKNIETOUHas
MWHUAKOCTb

Na*

PO

Kv

Benkn

Apyrue

Apyrue

KaTtnoHbl AHMOHbLI

Puc. 1.19. Pe6GEHOK,
CTpajaroIInii
KBaIlIHOPKOPOM

HN3MeHeHust 00bEMA IPUTPOLMTOB B PACTBOPAaX
€ Pa3JIM4YHON 0CMOJIATIbHOCTBIO
3apucyiime uzmernenus 00vEMa 3pumMpoyUmos
6 paznuunsix pacmeopax. Cmpenkamu yKaxcume
Hanpaeierue O8UNCEHUS 800bL.

HN30T1onnueckas cpena

PocM. Ip | PocM. MJIa3MBbl.

MonynpoHuyaemasn
membpana

H,0

MonynpoHuuaemas
membpaHa

."HOHBI |

Gt

I'MIIEPToHn4eckas cpenga

POCM. Pp D POCM. TJI1a3sMbl.

I'MIIOToHn4yeckas cpeaa

PQCM. p D POCM. IJIa3Mbl.
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e Jlnarpamma Jlappoy—SluHeTa oTOOpaskaeT COOTHO-

1. Onpedenume xapaxrep U3MEHEHHH, TPOUCXOJIS-

nienue 00béMoB BHYTPUknerounoit 1 BHEkneTou- MpuTok mmx ¢ BHEKIETOYHOH KUIKOCTHIO:
HOM JKHIKOCTEH M HX OCMOJISIPHOCTHL. S = ® YBEIMYMIIOCh WJIM YMEHBIIWIOCH COACpPXKAHUE
. o o . 9
e II3MeHeHNEe 00BEMA JKHUIKOCTH MM KOJUYECTBA pac- © B Heil BOJIbI W/UIIH PACTBOPEHHBIX BENIECTB?
TBODCHHBIX BEIIECTB B OJHOM H3 KOMITAPTMEHTOB BHi- | BHyTpukrieTo4yHasi | BHekneTtouHas ® NPUBOAUT JIK 3TO K U3MEHEHHUIO OCMOJISIPHOCTH
&l XWAKOCTb XWUOKOCTL BHEK1€TOYHOH KUIKOCTH?
3BIBACT JIBUKCHHE KHUIKOCTH MEXTYy HUMHU. g (ICF) (ECF) . _
o Bojia IBIKETCS 1O OCMOTHHYECKOMY TPATHEHTY B 00- | 3 2R 113 SCIIH I, TO KAk HATIPABIeno JBHNCHIC BOMH.
aa N Y TPazeHTy 8 O] Otrok BHYTPH KJIETOK WJIHM U3 HUX?
nacTth Oonbineli konueHtpauu PACTBOPEHHOI'O | o 2. 3apucyiime usmenenus \CF u ECF pasmsimu
BEHIECTBA, cTpeMsAch BOCCTaHOBUTH OCMOTHYe- [ 281 0 14n yeemamu (paznoti wmpuxoexoi). Cmpenkamu
cKoe paBHOBecHe! YKadicume Hanpasienue 08UNCeHUs 600bL.
MN30Tonnyeckasn T'UITEPTOHMYecKas I'NIIOToHMYecKkas
= A T = I T = P T T . B
= (8] 1 0! 1 o ! 1
= o | o! | o 1 I
s I I I I I 1 I
; o ol 1 Qo 1 |
g{. E ICF ECF | E X ICF ECF | E X ICF ECF !
o [ o 1
= S : 2! N | sl :
= o | O 1 1 o ! |
= (@] —— OL._ -l (@) 1 -l
O61BLEM O6BLéEM O6BLéEM
Cpa3y nocJie 0cTpoii KpOBONOTEPH, AUAPEU, PBOTHI Bonnas genpuBanus, motootaencaue, nepumut A Hedunut anprocrepoHa, JTUTETbHAS JHAPES
) n 1/ B il el | Ml - I L i == - -
= - | =! I =~ ! 1 |
=1 | 1 I (8] 1 1
= 8 31 o !
; T : I! : E_ 1 :
Q | Q. 1 1 |
o
§ E ICF ECF ! E | ICF ECF ! E | ICF ECF :
[ g | g 1 | g 1 |
1 1
E 8 : 8 1 : 8 1 :
: 1 | I 1 1 1
E O6bBLEM O61BLEM O6BLEM

WHby3us N30TOHMYECKUX PacTBOPA WA MUTHE
M30TOHWYECKHX JKUIKOCTEH, M30BITOK aJIbJJOCTEpOHA

W36s1TOuHbIN TpuéM coseit, mH}y3us
THIIEPTOHUYECKUX PACTBOPOB (MAHHUTOJI, KOJIJIOHIBI)

N36srTox AT, monmuanticust, MHQY3Us THIOTOHNIECKUX
pacTBOpoB
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Pa6ora 1.10. 'EMOJIA3 ¥ ET'O BAJIbI (IeMOHCTpALHS)

T'emonuz — paspylieHue MeMOpaHbl 3PUTPOLUTOB C BBIXOJOM I'eéMOIIOOMHA B OKPYKAOLIYIO

cpeny. B 3aBHCHMOCTH OT IPUYHMHEL, BBI3BIBAIONICH T€MOJIH3, PA3IHYAIOT CICAYIOIINE €TI0 BHUIBL:

OCMOTHYECKUH, MEXaHUYCCKUH, TEPMUYCCKHA, XUMHUECKUH, Omonormyeckuii. dusnoornye-

CKUIl reMoNu3 sBNSETCS Pe3yJIbTATOM €CTECTBEHHOTO CTAPEHUS U pa3pyLICHUs! 3pUTPOLUTOB. B 3aBuCH-

MOCTH OT JIOKQJTU3AIINU TeMOJIN3 Pa3AelsIoT Ha BHYTPHUKIICTOUHBIH (IIPOUCXOANT B MaKpodarax cene3éHKU
U TI€YEeHH) ¥ BHYTPUCOCYIUCTHIN (ero noist 00srdHo He npeBbimaet 10 %).

Marepuasnsl 1 o6opynoBanue: KpoBb Kpeichl, 0,9 % pactBop NaCl; 5 % pacTBOp ITIOKO3bI; HamIaThIp-

HBIN CIIUPT; aHTUCENITUK; JUCTULTUPOBAHHAS BOJa; 5 MPoOUPOK; cTekiorpad; cTeKIsIHHAs MajiovKa; BaTa;
PE3UHOBBIE MIEPYATKH; MacKa; EMKOCTh JJIsl OTPa0OTaHHBIX MAaTEPUANIOB C AE3pacTBOPOM. MOTYT UCTIOINB-

Xon padotsl. B nepeyto npobupky HanmusaroT 2 mMia 0,9 %
pactBopa NaCl, Bo Bropyro — 2 mi 0,9 % pacreopa NaCl
M 5 Kamenb HAIATBIPHOTO CHHPTA, B TPETBI0O — 2MII TTU-
CTHWJIMPOBaHHOM Boxbl, B ueTBEpTYyr0 — 2 Mi 0,9 % pac-
tBopa NaCl u B maryro — 2 mi 5 % pacTBopa IITIOKO3HI.
B kaxayro mpoOHpKy BHOCAT 1O 2 Karid KPOBU U TiepeMe-
IIUBAIOT COACPKUMOE, HYETBEPTYIO HPOOHPKY IUTOTHO 3a-
KPBIBAIOT PE3UHOBON MPOOKOW M SHEPTUYHO BCTPSIXUBAIOT
10-15 c. Pe3ynprar oneHuBarot yepes 45 MUH.

30BaThCs (bOTOMaTepI/IaJ'IBI QJICKTPOHHOTI'O aTjiaca.

HOHy‘{CHHBIC JaHHBIC BHCCUTE B IIPOTOKOJI.

MHPOTOKOJI

Ne PactBop Haiaunuue ocanka Oxpacka Haaun4yue remosmsza Bijl reMoJiuza (eci €cTh)
NPOOHPKHU IPUTPOIUTOB (+ /) pacTBopa (+/-)

1 0,9 % NaCl

2 0,9 % NaCl + NH,OH

3 JucTuinnaupoBaHHas Bojia

4 0,9 % NaCl + BcrpsixuBanue

5 5 % pacTBOP TIHOKO3BI

PaGora 1.11. ONPEAEJNEHUE I'PAHUI] OCMOTHYECKOMN YCTOMYMBOCTH (PESUCTEHTHOCTH) IPUTPOILIUTOB (y4eOHbIil BUAeO(UILM)

EiFE-E B runoToHUYECKUX pacTBOPAX IMPOUCXOAUT OCMOTHUECKUN
% remosin3. OJHAKO HE BCE 3PUTPOLUTHI Pa3pyIIAIOTCS MPH

Lk OHOW M TOM jke cTeneHH HaOyxaHHsS — MeMOpaHa OJHUX
SPUTPOLUTOB BBIIEPXKHUBACT OONbIIEe PacTsHKEHHE, a JAPYI'MX — MEHBIIEe.
PaznnyaloT MUHNMaNbHYIO ¥ MakCUMaJbHYI0 OCMOTHYECKYIO yCTOHYMBOCTD
3pUTPOLUTOB. MUHUMANBLHAA OCMOMUYECKAA YCHOIYUEOCHb OTIPECISETCS
Toii HamGosabInel xouieHtpanueit pactBopa NaCl, mpu xoropoii paspyiua-
I0TCS caMble HEYCTOWYMBBIE K HAOyXaHMIO SPUTPOLUTHI, YTO TPUBOJUT K Ya-
CTHYHOMY TeMonn3y. [Ipu3HaKamMu 4aCTHYHOTO TeMOJIH3a SIBIISIETCS HaJHIue
ocajika Hepa3pylUICHHBIX 3PUTPOILMTOB M OKPAIICHHBIA CJIOW >KUJIKOCTH Ha
ocankoM. Makcumanvhasa ocmomuyeckas yYCMOWYUEOCMb OIPEAEIIeTCs
TOM HAMMeHbIIel KOHIIEHTpallue pacTBopa, IpU KOTOPOU pa3pyliaroTcs Bce
SPUTPOIMTHI — MIPOUCXOTUT HOITHBIH TeMONU3 (COIEPKIMOE ITPOOUPKH TIPO-
3pavyHO, OKpAIIEHO B KPACHBIN IIBET, OCaJKa HET («IakoBas KpoBb»)). Ocmo-
THYECKasl YCTOWYNBOCTh 3PUTPOLIMTOB CHIKAETCS IPH 3a00JI€BaHUSAX, CONPO-
BOJK/IAIOIMXCSI TIOBPEXIECHUEM UX MEeMOpaH, HallpUMep NPH CEPIIOBHUIHOKIIE-
TOYHOW aHeMuH, cepounTose, BpoxkaéHHoM nedurmre 6D/ n np.

Marepnajibl M 000pylOBaHUe: IITATHB,
8 pobupok, 1 % NaCl, muctumupoBaHHast BO-
I1a, KPOBb KPBICHI, MMUIETKU, PEe3NHOBas MpoOKa,
CI'O, anTHCcenTHK, AE3pacTBOp, MHUHIIET, Barta,
cTeknorpad.

Xon pa6orbel. IlponymepyiiTe mpoOUpPKH
U MIPUTOTOBBTEC B HUX T'MIIOTOHUYECKUC PACTBOPLI
ot 0,60 10 0,25 % NaCl o ceayromieii cxeme:

Ne npoOupku 11213 [4([5]6]7]38
1% NaCl, mn |0,60(0,55|0,50|0,45(0,40|0,35{0,30(0,25
JHucr. Boma, man |0,40]0,45(0,50(0,55/0,60|0,65|0,70(0,75
Konuentpauus

NaCl B % 0,60|0,55|0,50|0,45|0,40(0,35(0,30{0,25

B xaxmyro mpoOupky no6aBeTe To 1 Karute
KPOBH, 3aKpOHTe MpPOOKOW, aKKypaTHO IepeMe-
mraiire. OcraBpTe Ha 60 MUH.

IMPOTOKO.JI
1. 3apucyiime pe3ynbraThl ONbITA:

________ %
2. OcMoTHYecKas YCTOHYHUBOCTB
SPUTPOLUTOB COCMABUNA.
Min % [N 0,46-0,48 % NaCl];
Max % [N 0,32-0,34 % NaCl].

3. BuiBOxa:
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PaGora 1.12. U3YUYEHME HEKOTOPBIX MEXAHW3MOB PEIYJISIHUY ®U3UOJIOTMUECKUX ®YHKIUI
(BBINOJIHSAETCS I0Ma CAMOCTONATEIbHO ¢ Hcnoab3oBaHueM DY MK)

Hatime cpasHumenbHy10 Xapakmepucmuxy Hep8HO20 U 2yMOPATbHO20 MEXAHUIMO8 peYIayuY QYHKYUIL:

IlapameTp cpaBHeHUs

HepBHbIil MEXaHU3M

I'yMopaJbHBIH MeXaHU3M

TouHoCTh perynsuuu

Cnoco0OsI 1oCTaBKH HHPOPMALTUH

CkopocTb perynsiuu

HpO,I[OJ'DI(I/ITeJ'IBHOCTB peryisimun

3anonnume cxemy ¢yHKI4MOHa]ZbHOI:lI cucmembsl pecyiyuu ¢yHK1/ﬂ/ll:i 1O OMKIOHEHUIO.

Y

KbM

Y

\ ?‘\, [HC —

Perynu-

A 4

A 4
YyYYyYYy

T 1. T =

CurHanusauusa

>  pyeMbId |

napameTp

OT 3KCTepo-, MHTEpPO- U NPONpPHOpeLenToOpPoB

Y

MHIP —

-

MeTabonuam

I/IC]'[paBI/lTb 3aJaHUA HA CTPAHUIIAX

HPAKTHYECKHUE PABOTHI SAIIIMIIEHBI:
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3ansatue 2. POU3NOJIOIT'HMYECKHUE @ YHKIUU DPUTPOLUTOB. TEMOIIO33. 9PUTPOIIOI3. JATA 3AHATUA

OU3NOJOTIM'MNYECKUE ®YHKIIMU TPOMBOLUTOB. TPOMBOLIUTOIIOI3. « » 20
CUCTEMATEMOCTA3A JicHb Mecsi ron
OCHOBHBIE BOITPOCHI
1. Mepsbl npodrIIaKTHKH HHOHUITUPOBAHKS IIPHU PA00TE C KPOBBIO M IPYTUMHU OHOJIOTHYSCKUMU YKUIKOCTSIMH. JIMTEPATYPA
2. Dputpouutsl. KomnyecTBO 3pUTpOIIUTOB B KpoBU. OCOOEHHOCTH CTPOCHHS U CBOMCTB 3PUTPOLUTOB, OOSCIICYMBAIOIINE BBITIOJI- Ocnoenas
HEHUE UX QYHKIUI. DPUTPOIIUTO3 U SPUTPOIICHHS, UX BIMSIHUE HA MOKA3aTEIU TEMAaTOKPHUTA U BA3KOCTh KPOBH. [1].

[2]. C. 211-215,

Metonasl noacuéra spurpountoB. KpuBas pacnpeaenenus SpuTpoLUTOB. 530229

Cxopoctb ocemanust spurporutoB (COD) B pazHble Bo3pacTHbIe neprosibl. DakTopsl, BIUsAOMME Ha HeE. MeTonbl onpenerne-
Hus. [narsoctuueckoe 3Hadenne COD. Hononnumenvhan

B w

5. T'emornobuH, ero cTpoeHue, cBoiictBa U GyHKIUU. KoimyecTBo remorio0nuHa, MeToabl onpeaencHus. [lonatue 06 aHeMusx. 5139]8 %015'_%1392_
Bunel remornoOrHa B pa3nuyHble BO3pACTHBIE MepHoAbl. DU3NOIOTHYECKUE U MAaTOIOTUYECKUE CoelMHeHus remoryioouna. Ilo- [4]_’0 186—159,
HATHE O caTypali TeMOTrJI00nHa. 193-201, 203-205.

6. LlBeroBoii moka3arens u spurporurapusie nuaekcsl (MCH, MCHC, MCV, RDW), pacuet LII1 1 MCH, 3HaueHue B AuarHocTu-

K€ aHeMHil.

7. Temomnon3. 'emonutonoss. CpoiicTBa ¥ (PyHKUIMK MOTUIOTEHTHOW CTBOJIOBOW KPOBETBOPHOW KIIETKH, KOMMHUTHPOBAHHBIX KIle-
TOK-TIPEIIECTBEHHULL 3pEJbIX KJIETOK KpoBU. COBpEMEHHAs CX€Ma reMOLIMTOI033a. POJIb MUKPOOKPYKEHHSI CTBOJIOBOW KJIETKH
B TeMoIuTonol3e. Bo3pactHbie 0cOOEHHOCTH TeMomnod3a (y SMOpUOHa, 1103, peOEHKA).

8. HepHble U TyMOpanbHBIE MEXaHU3MBI PETYISIIMU TeMOIMTONO033a. HelipomenuaTopbl, TOPMOHBI M IIUTOKUHBI, BIUSIONIAE HA
reMOIMTON033. Posb Monekyn kinerouHoi aaresur. CTUMYISATOPbI U HHTUOUTOPBI FeMOIIMTON073a.

9. TorpebHOCTH OpraHM3Ma B HE3aMEHUMBIX MMUTATEIHHBIX BEHIECTBAX, BUTAMUHAX U MUKPOIJIEMEHTaX ISl IOJIEpKaHUsl HOpMaJlb-
HOTo KpoBeTBopeHus. Ob11iee MOHATHE O HApYILIEHUAX KPOBETBOPEHU MPHU AeDUIMTE UX MOCTYIUICHHUS B OPTraHU3M.

10. DpuTpoH. DPUTPOIMTONOI3, €T0 peryssnus. HanpsokeHne Kuciopoaa B KPOBH KaK OJMH U3 BaXHBIX MapaMeTPOB roMeocTasa
U CTUMYJ 00pa30BaHUs SPUTPONOITHHA. POsb 3pUTPONOITHHA, IUTOKMHOB, MUKPO3JIEMEHTOB, BATAMUHOB. PETHUKYIOIUTHI.

11. Pazpymmenue >puTpounToB. [IpoayKThl pa3pymieHHs] SPUTPOLUTOB, UX (HU3UOJIOTHYECKAsT POJib, MYTH YTHIW3auu. lIloHsATHE
0 (hU3HOSIOTHYECKO JKeNTyXe HOBOPOXKIEHHOTO.

12. Posb xene3a, BUTaMHHOB Bi, 1 Bg B 00pa3zoBanuu remoriioonna. CyrodHast mOTpeOHOCTh B JKeje3e, HCTOYHUKH €Tr0 MOCTYILIe-
HUs1, 0OMeH Jkene3a B opranusme. [lytu yrunmsanuu reMorioouHa.

13. TpoMOOIIHTEI, X KOJIMYECTBO, CTpoeHUe U pyHKIIH. MeToabl oacuéra. TpomOonnTo3 u TpomOonmToneHus. TpoMOOIUTON093
u ero peryssinus. O6pa3oBaHue U pojb TPOMOOIOITHHA.

14. TlonsitTie o cucteme remocraza W e€ MexaHu3Mmax. [lepBUuHBINA (COCYIUCTO-TPOMOOIIMTAPHBINA) W BTOPUYHBIA (IIa3MEHHO-
KOAryJIsILIMOHHBIN) FeMOCTa3: 3HaYeHHe, METO/Ibl OlleHKH. Poib TpomOo1mToB. Vcronbp3oBaHue TpPOMOOLIUTOB JJOHOPCKOM KPOBH.

15. [TonsiTue o npoTBOCBEPTHIBatOIIEH U GUOPUHOIUTUYECKON CUCTEMaX KPOBH, aHTUKOATYJISIHTAaX, TPOMOOJIUTUKAX.
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BOMNPOCHI )11 CAMOIIOATIOTOBKH:

1. Yem oTIM4YAIOTCA TIONHMIIOTEHTHBIE CTBOJOBBIE KPOBETBOPHBIE KIETKH OT
OJIUTO- U YHUIIOTCHTHBIX CTBOJIOBBIX KJICTOK?

[Tepeuncnure OCHOBHBIC YCIOBUS HOPMAIbHOT'O T€MOIMTOI033a 3/J0POBOTO
yenoBeka. HazoBure cyTouHbie MOTPEeOHOCTH 3J0POBOTO MOJIOJIOTO YEIOBEKA
B OCHOBHBIX BHTaMHHAX, MHKPOIJIEMEHTaX, HE3aMEHHMBIX KOMIIOHEHTax
MUIIHA 1711 00eCTIeUueHUs] HOPMaJIbHOTO TeMOIUTOI0334.

HazoBuTe Mecra m opraHbl KpOBETBOpeHHs (Muenomnoss3a u JuMdoro3sa)
y 9MOpHOHa, TUIOAA, HOBOPOXKAEHHOTO, B3POCIIOTO YEIIOBEKa.

UTo sBISETCS BAXHEHUIIUM PETYISTOPHBIM (DaKTOPOM, ONPEACSIONIMM KO-
JIUYECTBO SPUTPOLIUTOB B KPOBU?

[TodyeMy 4mCIIO 3PUTPOIMTOB U COAEPIKAHNE TeMOTIIOONHA Y MY>KUYHH BBIIIIE,
geM y xkeHmuH? Kakue perynsaTopabie GakToOphl BIUSAIOT Ha 3TO?

Kak wusmenutrcs COD mnpu aHEeMuU, HapyIICHUH OCIOKCHHTE3MPYOIECH
(hYHKIHH TTeYeHH, THIIePTaMMario0y THHEMIH ?

Ucxons w3 cpemHeld MPOMOKUTEIHLHOCTH KU3HU JIPUTPOIMTOB W UHCIHA
SPUTPOLIUTOB B KPOBHU, PaCCUUTANTE, KAKOEC KOJIMYSCTBO SPUTPOIIUTOB 00Opa-
3yeTCs U pa3pyliacTcsl B OPraHU3Me 3a CYTKH IPH MOIJCPKAHUKA UX MOCTO-
STHHOTO KojmdecTBa. Kak OHO m3MeHHTCS Hpu mpeoOialaHuy pa3pylIeHUs
3PUTPOLIUTOB?

Kaxkosa BanenTHOCTH Fe B pacTuTenpHOU nuIie? B Monekyne remormobuna?
3aueM HYXHBI IEPEHOCUYHKH KUCIIOPOIa B KPOBH, €CITN KHUCIOPOJ U3 TUTa3MbI
KPOBH IOTPEOISETCS B BHJIE CBOOOTHO PACTBOPEHHOTO?

© ®

10. Yto xapakTepu3yeT BEJMYMHA I[BETOBOTO ITOKA3aTeNsd, C KaKOW IETblo eé
PacCYUTHIBAIOT?

Uro xapakrepusyroT spurpouutapueie uHiaexkcel (MCH, MCHC, MCV,
RDW)? Kakum oGpa3om paccuutsiBaeTcs nmokasarenb MCH?

Kakoii o0meii mpuunHOW MOKHO OOBSICHUTH yBEJIMYCHHE WHTCHCUBHOCTU
SPUTPOII033a MPU KPOBOMOTEPE, MACCUBHOM TE€MOJIH3€ SPUTPOLIUTOB, IbIXa-
HUY TIPY TIOHMKEHHOM 0apOMETpHIECKOM JTaBICHUN?

[Touemy mpu cyTOYHOH MOTPeOHOCTH uesioBeKa B xkene3e 1-1,5 mr, ero co-
Jlep’KaHue B CheICHHOW MUIIE JOKHO cocTaBisATh 10—-20 mr/cyT?

KaxoBa pois ButamuHoB By u By, B remonuTonosse?

Kax m3mennrcss COD npu yMEHBIIIEHUH YaCTHYHOTO OTPHUIATEIBHOTO 3apsaa
(m3era-moTeHIMana) ux MeMmOpansl? [Ipu yBenmudeHUn conepikaHus aabOyMH-
HOB, TT00YHHOB, HOHOB Ca”* B IITazMe KPOBH, €8 BA3KOCTH, IPUTPOLHTO3E?
Kakoga poib akropa BunneOpanaa B MexaHH3MaXx MEPBUYHOTO reMocTaza?
[Touemy npu TSHKENBIX 3a00I€BAHUAX MIEUEHU BO3PACTAET BPEMSI KPOBOTEUe-
Hus? [losiBnsieTcs XENTOe OKpalIMBaHUE KOXKHBIX IMOKPOBOB M CIHM3HUCTBIX
obosouek? [ToueMy Takoe OKpalIuBaHUE MOSBIISICTCS U MPU reMoJin3e?
Kakue 13 nepeunciaeHHbIX ToKa3aTeseil 1 1abopaTopHbIX Mpob (1poda xKry-
Ta, TPOTPOMOMHOBBI WHAEKC, BpeMsl KpOBOTeUeHH 110 AiiBH wim 1o J[roke,
cofiepkanue (GUOPHHOTEHA, KOJIMYECTBO TPOMOOIIMTOB B KPOBH) XapakTepH-
3YIOT IEPBUYHBIN 'eéMOCTa3, a KaKne — BTOPUYHBII reMocTas?

11.

12.

13.

14.

15.

16.
17.

18.

PaGora 2.1. IIPO®ECCUOHAJIBHASI TEKCUKA Y BA3OBBIE MIOHSITHS (3aI0JIHSIETCSI IOMA CAMOCTOSAITENLHO)

T'emouuronoss — IIBeToBoO# mokazarenp —
CtBOJIOBast KPOBETBOPHASI KJIETKA — Anemust —
T'eMoOUUTONOA3UHAYIUPYIOIIEE MUKPOOKPYKEHUE — T'em —
PanneneiicTBytomiye CTUMYJIISATOPHI TEMOIO334! Kap6okcuremormnoous —
OCHOBHBIE HHTHOUTOPBI TEMOII0)3a; MetreMornoOuH —
Brytpennwuii paxtop Kacma — I'emocraz —
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Pa6ora 2.2. IIPOCMOTP YUYEBHBIX BUIEO®UIHEMOB

. «B3sTre kanuisapHOW KpOBHU Ha aHanmu3y (2:04) — k padote 2.4.
. «IToacuéT spuTponuTOB B CUETHOM Kamepe moa Mukpockomom» (5:10) — k padote 2.5.
. «Ompenenenne COD mo meroxay [anuenkosay (3:13) — k pabore 2.6.

. «Omnpenenenue remoriaoduta mo crmocody Camnmy» (5:07) — k pabote 2.7.

HpCHOI[aBaTGJ'IB MOXKCT MPCJIOKUTL IPOCMOTPETL JOTIOJIHUTCIIbHBIC BI/IIIGO(bI/IJ'II)MI)I paBMeHIeHHI)IG B DYMK.

Pa6ora 2.3. U3YYEHME HOTPEBHOCTH B BATAMUHAX, MUKPODJIEMEHTAX 1 HE3AMEHUMBIX KOMIIOHEHTAX ITHAIIHA
JUISI HOPMAJIBHOT'O TEMOIIATOIIOI3A (BBINOJHAETCS A0Ma CAMOCTOATEIbHO ¢ Hcnoab3oBanueM DY MK)

Hcnonp3ys TaHHBIC DJIEKTPOHHOTO aTyiaca M yueOHHUKa, 3anoaHume Taouust 2.1 u 2.2,

| v I Tabnuya 2.1 Tabnuya 2.2
L_ CyTouyHasi n0Tpe0OHOCTH B BUTAMHHAX CyTro4Hasi NOTPeOHOCTH B MUKPO3JIeMEHTaX
Ha3Banue IloTpebHOCTH Ha3nauenue HasBanue | [lorpedHOCTH Ha3nauenue
Butamun B, Jlisi HOPMAlIbHOTO OCYILECTBICHUSI OKUCIUTEIbHO-BOCCTA- Jlist oOpa3oBaHusl reMO- M MHOTJIOOWHA;
(pubodnaBun) HOBHUTEJBHBIX peakuuid. [Ipy HemocTaTke MOXKET pa3BHBATHCS (epMEHTOB TPAHCIIOPTHOM IETH AIEKTPO-
aHEeMUsI THIIOPETeHEPATUBHOIO THIIA Kenezo HOB B MUTOXOHIpusx; cunte3a JJHK; ne-
Butamun Bg Jusi oOpa3oBaHusi remMa B dpuTpouutax. lIpu HemocrTatke (Fe) JeHus KIeTok; 3ddekTuBHOi paboThl je-
(TMPHIOKCHUH) BCJIC/ICTBHE HapyIIeHHs 00pa30BaHHs IeMOITIo0MHa pa3BHBa- TOKCHKAI[MOHHBIX MEXaHHU3MOB MPH ydYa-
eTCs aHeMHUs ctun nutoxpoma P-450
Butamun Bg Hns cuntesa THK B kiieTkax KOCTHOTO MO3ra, MOCTaBIISIET Jlist cuHTe3a reMoriio0MHa; CocoOCTBYeT
(bonmeBas kucora) OJIMH U3 HYKIeOoTHIOB. [Ipu HemocTraTke HAOIIONACTCS YCKO- KoGaant yruimzanuu  xenesa. s CTUMYJISLAM
peHHUE pa3pylIeHHs] IPUTPOLUTOB M PA3BUBAETCSI aHEMUSI (Co) CHHTE3a M BBIJICJICHHS DPUTPONOITHHA
Butamus By, Jlisi cHHTe3a HyKJIEOIPOTEHHOB, CO3PEBAHHUs M JeeHHs Kie- B nouke. Ilpu HepocTaTKe KOOanbTa pasBH-
(1tMaHokoOaIaMuH) Tok. [Ipu HegocTaTke BUTaMHHA B KOCTHOM MO3Te 00pa3yroT- BaeTCs aHEMUS
sl MErajo0JacTbl — KPYITHBIE MEJICHHO CO3PEBAIOIINE KIIET- Mes Juis BcacwiBanust skene3a B JXKKT, moOmn-
KH; U3 HUX 00pasyroTcsi KOPOTKOXKUBYIIHE KPYITHBIE SPUTPO- (Cu) 3al[MK €r0 Pe3epBOB U3 MEUCHU U PETHUKY-
UTHl (MEralouuTsl). BeeacTBrue 3aMe/yIEeHHOTO MTOCTYILICHHS JSIPHBIX KJIETOK
B KPOBb OPHUTPOIUTOB U UX OBICTPOTO pPa3pyllieHHs Pa3BUBACT- sk Jus  obecrieuenuss QyHkuui (depmenrta
csi Byp-edunurHas anemus n) Kap6oaHrnupa31:1. [Ipu HegoCTaTKE NUHKA
Butamun C [l HOpManbHOTO 3IPUTPOIOA3a HAa €r0 OCHOBHBIX 3Tarax. pa3BUBACTCS JICHKOIICHUSI
(ackopOuHOBas CrocoGctByeT BcachiBanmio xene3a u3 JKKT, ero moGuin3za- Jnst 3amuTel MeMOpaH KIETOK (B TOM YHCIIe
KI/ICHOTa) [IUU U3 JIeTI0; MeTa00IN3MY (OJINEBOI KUCIOTHI KJIETOK KPOBHU) OT JCUCTBUS MPOTYKTOB TIe-
Buramun E COBMECTHO C CEJICHOM 3allUINacT MEMOpaHbI KIETOK OT JCi- PEKUCHOTO OKHMCICHHA M IIPEAOTBPAIICHHA
(0-Toxodepon) CTBHSI TIPOJIYKTOB TMEPEKHCHOTO OKWCIeHus. [Ipu HemocraTke Ceuen IeMOJIM3a SPUTPOLIUTOB; BXOIUT B COCTaB
BO3pAacTaeT BEPOSITHOCTh F€MOJIN3a DPUTPOIIUTOB (Se) AeHOAMHA3, YYACTBYIOIIMX B KOHBEPCHH

Buramun PP
(HMKOTHMHOBAA K-Ta)

3amumniaer MeMOpaHy SPUTPOIMTOB M TEMOTJIIOOMH OT OKHC-
nenus. Bxoaut B cocraB HAJl u HAJI®

TOPMOHA IIUTOBUIHON XKeJe3bl THUPOKCHHA
(T4) B Tpuitogruponus (T3) u gansHEHIE-
ro npespamieHus B knetkax TgB T, uB T
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Pabora 2.4. TEXHUKA B3SITUSI KATWIISIPHOW KPOBU (eMOHCTpAIHsl)

EugdE  OOmuil KIMHMYECKHH aHalu3 KPOBH — OJHO W3 CaMbIX Paclpo-
- I 1 CcTpaHEHHBIX JTaOOpPATOPHBIX HccieqoBaHW. s ero mpoBeneHUs

- [E. 4acTO UCIIOJIB3YETCS KaMJUISIPHAs KPOBb.

[Ipu paboTe ¢ KpOBBIO ClEAYeT MOMHHUTE O €€ BO3MOXHON WH(PHUINPOBAHHOCTH BH-
pycamu (BUY, BUpYCHBIX Te€NaTHUTOB U Ap.) U CBSI3AHHBIM C STHM IOBBIIICHHBIM
PHCKOM 3apakeHUs, KOTOPOMY IOJBEPraroTCsl Bpadu U J1a0OpaHThI, IPOBOASALINE Ce-
pOJOTHYECKHE U KIIMHUYECKHe uccienoBanus. [loatomy mpu padore ¢ moObsM OHOIIO-
THYECKUM MaTepHUanoM HEoOXOJMMO MOMHUTH MpaBuiia MPOQUIAKTHKH WHPHIUPOBa-
Hus (moBTOpHTE MaTtepuain pabotsl 1.3).

JleMoHcTpaIysi MOKET MPOBOAMTHCS B BUAE MPOCMOTPa yueOHOro BUACOPHUIbMA.

[Tpn naGopaTOpHBIX HCCIETOBAHUSIX KPOBH U APYTHX OHOIOTHYECKUX
XKHUIKOCTEH HCIONB3YIOTCA CPEICTBa MHAMBHUAYAJIBHON 3aIllUTBl U CaHU-
TapHO-TUTMEHUYECKasl OAEXKJA: PE3UHOBBbIC NEPYaTKH, OYKH, Macka (Win
LIMTOK), XaJaT, IIaroyka, HeMpOMOKaeMblli GpapTyK W HapyKaBHUKH. 3a-
npeniaercsi paéora ¢ KPOBbI0 WIH APYTMMH OMOJIOTHYECKUMM KHIKO-
CcTSAIMH 0e3 MCIO0JIb30BAHMS CPEACTB HHAUBHAYAJLHON 3a1MTHI.

[lomaganue KpoBM WM ApYroi OWMOJOTHMYECKOH KHIKOCTH Ha KOXY
U CIIU3UCTBIE, OCOOCHHO NPH UX HOBPEKACHUH, IOJDKHO KBaIu(uuupo-
BaThCA KaK aBapUIHBIA KOHTAKT C HHPUIMPOBAHHBIM MaTEPHAIOM.

Matepuanbl U 000py10BaHMe: CTEPUIIbHBIE OJTHOPA30BbIe CKapu(HUKATOPHl, BaTa, MUHLET; aHTUCENTUK (3 % pactBop mepekucu Bogopoaa), CI'O (pe3uHoBbIe
HepyYaTKy, MaCKH, OYKH HJIM IIUTOK, HEMPOMOKaeMble (hapTyK M HAPYKABHHUKHU), EMKOCTB JUIsl OTPAOOTAHHBIX MATEPHAJIOB C IE3PACTBOPOM.

Xoa padotbl. B3sTue KamwUIsspHONW KPOBU HPOBOJUTCS 9. Cneayromas  Karwis
CJICAYIOIINM 00pa3oM: JOJDKHA HMMETh BBITYKJIBIH MEHHUCK

1. [TanmeHT AOMKEH CHIETh HANPOTHB Bpaua, pyKa Ma- | U He pacTeKaTbCs MO Majbily. JTY
UeHTa (JTydiie Hepabouas) JOJDKHA HAXOAUTHCS Ha CTOJIC. | M MOCIEAYIOIUE Karld KpoBU Oe-

2. 3a00p KpOBH MPOBOIAT U3 4-T0 MaJibIla, TAK KaK CHHO- | PyT s aHamu3a (puc. 2.2, 2.3).
BUAJIFHOE BJIarajiiIle ero HW30JupoBaHo, uTo npexorspa- | 10. ITocne 3abopa kpoBu Mecto ' :
[IaeT paclpOoCTPaHEHUE BOCMAIHUTEIHLHOTO TIpollecca Ha | ykoia oOpabarbiBaeTcsl J1e3pacTBO-

KHCTb B Cilyyae HHGUIUPOBAHHUS MECTa YKOJIa. pOM.

KpOBH

AL 1B L [T TTTT= =

-

3. Bemmonusiercs canutapHas o0paboTKa pyK MEAWIMH-
CKOT'O TIepcoHaJa.

4. IIpu HeoOXOOUMOCTH TMajel MalHdeHTa COrpeBaeTcs
U CJIETKa MAaCCUPYETCsl ISl YITy4LICHUS! KPOBOTOKA.

5. Koxa naneiia obciemyeMoro ae3uHQUIPYETCs CITUP-
TOM WIIH JIe3pacTBOPOM.

6. CkapudukaTop n3BIEKaeTCs U3 OJHOPA30BOM YIaKOB-
KM 32 Kpai, IPOTUBOIIOJIOKHBIN KOJTIOIIEMY.

7. [Ipokon KOXH JIeNatoT B MOJYIICYKE Majblia B ICH-
TpaJIbHOM MJIM OOKOBOM TOUKE, CKapu(UKATOP MOrPYyKAIOT
Ha BCIO INIyOMHY pexymiel moBepxHoctu (puc. 2.1).

8. [lepByro KaIuml0 KPOBH CHHUMAIOT CYXOH CTEPUIIBHOMN

BaToi (4TOOBI HE OBLIO NMPUMECH TKAHEBOH JKHUIKOCTH), Puc. 2.1. Cxapucukarops! u 3a00p
THIATETFHO BRITUPAIOT Mael] (KOoXKa JI0JDKHA ObITh CYyXOi). KaIMWUIISIPHOW KPOBU

Puc. 2.3. TlepenBuxeHne ceTKu
IIpH NOACYETE IPUTPOIHUTOB (A)
n nerkonutoB (B)

Puc. 2.2. U3rorosienne Ma3ka
KpPOBHU

INPOTOKO.1

1. lepByto Kariro KpOBU HE HCIIOJB3YIOT JUIS aHAJIN30B TOTO-
MY, 4TO:
2. Ckapu(ukaTop W3BJICKAIOT M3 WHAWBUIYAILHON YIIaKOBKH
CO CTOPOHBI:
3. KpoBb 00b14HO O6epyT U3 4-T0 majbiia pyKH, MOCKOJIBKY:

4. 3a60p KpOBH MPEANOYTUTEIHHO BHIIOIHATE U3
(paboueii unu nepaboueit) pyKu, 4TOObI
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Pao6ora 2.5. IIOACYET SPUTPOLIUTOB B CYUETHON KAMEPE
MOl MUKPOCKOIIOM (IeMOHCTPAIH)

MHCCHBHBIMH WHQEKIMSIMHA PadoTa IPOBOAMTCS Kak
JEeMOHCTPAlMOHHAS B BHAE IPOCMOTpa YIeOHOTO
¢mreMa 1 paboThl ¢ MEKPO(OTOrpadusIMH SIPUTPOLIUTOB B CIETHON Kamepe.

[ToxcuéT >pUTPOUUTOB MOXKET OCYIIECTBIATHCA KaK BPYUHYIO C UCIIOJIE30BAaHHEM
CUYETHBIX KaMep, TaK U aBTOMaTHYECKUMH reMoaHaiuzaTopamu. B remaronorude-
CKHX aHAJIM3aTopax MOJCUET KoaumdecTBa (POPMEHHBIX JIEMCHTOB OCHOBBIBACTCS Ha
M3MEHEHUU BEJMYHMHBI COMPOTHUBIICHUS U ONTUYECKON MJIOTHOCTH O00BEMA JKHUIKO-
CTH TIPU POXOXKICHUH KIETOK Uepe3 anepTypy aHaiu3aTopa.

AHanu3aTopoM KIeTkH o0bEMOM MeHee 35 (1 MoJCYMTHIBAIOTCS U paccMaTpu-
Batorcs kak TpoMOoruTel (PLT), Bce ocrampHBIEe KIIETKH — KakK 3pUTPoUuTHL. [o-
CKOJIBKY pa3Mephl JIEHKOIIUTOB OJIM3KH K pa3MepaM SPUTPOLUTOB, Pa3lIeinTh X HE
ymaércs, u B rpade spurpountsl (RBC) mpakTrdeckn oka3pIBacTCs CyMMa SPHTPO-
nutoB u JerkonutoB (WBC). OmHako, 3a HCKIIOYEHHEM SIBHBIX JICHKOIIMTO30B
(> 50 x 109/J1), BKJIAJI JIEUKOIINTOB OyNeT Upe3BBIYAifHO Mall, Tak Kak B HOPME KO-
JIMYECTBO IPUTPOIIUTOB B KPOBU HA 3 MOPSAKA MPEBBIMIAET KOJIMIECTBO JIEHKOIIUTOB.

Marepuajbl 4 000py/I0BaHHe. MHUKPOCKOI, KPOBb KPBICHI, OZHOPA30BBIC CKa-
pudrKaTOpPHI, IMHIIET, BaTa, MPEIMETHOE CTEKIIO ¢ ceTKOi ['opsieBa, mputéproe mo-
KPOBHOE CTEKJIO, CMECUTEJb [UIsl SPUTPOLUTOB MM mpobupka, 3 % pacteop NaCl,
émkocTh Ha 2—-3 mu, antucentuk, CI'O, éMKOCTb Ul OTPaOOTAHHBIX MaTEPHUANIOB
C 1€3pacTBOPOM.

Xon paborbl. i moacuéra (GOPMEHHBIX SJIEMEHTOB KPOBb pa30aBISIIOT
B 200 pa3 B crieiMaibHbIX CMECHTEIISIX, YTOOBI CO3aTh ONTUMAIBHYIO IS ITOICUE-
Ta KOHIIEHTPALMIO KJIETOK. B kauecTBe pacTBOpHTEINs MPH MOACYETE IPUTPOLIUTOB
B CYETHOU KaMepe IPUMEHSIOT runepronnyeckuii 3 % pacreop NaCl, B kotopom
SPUTPOIMUTHI CMOPIIMBAIOTCS. DTO JIENAeT UX 00Jiee KOHTPACTHBIMU B I10JIE 3pEHHS
MHKpocKora. Pa3zbaBieHne KpoBH B HAcTosIIIIee BpeMsi OOBIYHO POBOJUTCS B IIPO-
OupKe, IPH ITOM CTPOTO COOJIIOAAETCS COOTHOIIEHHE 00BbEMOB KPOBH M THIEPTO-
HHYECKOTO PAaCTBOPA, IIPUBO/ISIIEE K pa3BeieHnIo KpoBH (Hanpumep, 0,02 u 4 mi).

CuérHple Kamepbl (OPMUPYIOTCS TPH HAJIOXKEHUH IMTOKPOBHOTO CTEKJIA IOBEPX
TOJICTOTO MPEJAMETHOTO CTEKJa, Pa3AeNEHHOrO JAByMs MOINEPEYHBIMU U OJTHOM He-
0O0JIBIIION MPOJIOJILHOM 00PO3/710ii Ha JIBE TUIONMIAKH, HA KOTOPhIE HAHECEHBI CeTKH
TopsieBa (puc. 2.3, 2.4). DTH wiomaaKu Hwke GOKOBBIX y4acTkoB Ha 0,1 MM, T0-
3TOMY IPH HAJIO0KEHHH MOKPOBHOTO CTEKJIA HAJl CETKOW 00pa3yeTcs MpOCTPaHCTBO
cyéTHON Kamepsl BhIicoToH B 0,1 MM.

Certka ['opsieBa B c4éTHOI KaMepe pa3/iesicHa Ha OOJIbIIIHe KBaapa-

ThI, KOTOPBIE, B CBOIO OYEPEIh, NSIATCS Ha 16 MaJICHBKHX KBaJpaToB.

CropoHa MalleHbKOTO KBajpata paBHsaeTcs 1/20 MM, ruromans —

1/20 x 1/20 = 1/400 Mm?; Takum 06pa3oM, 06BEM POCTPAHCTBA

HaJ MaJIbIM KBajapaToM coctasisieT 1/400 x 1/10 = 1/4000 MM,

[Moxcu€T s3puTporuToB MpoBoaUTCs 1O hoTorpadum Gparmenrta

e
i

i

CUYETHOW KaMephl cO cMechbio 3puTporuToB. [loacuér sputponu-

TOB BLIIOJIHAIOT B 5 OOJBIINX KBaapaTtax, pacCIOJIO’)KCHHBIX IIO Il wac |

JuaroHaliu. Knerku IOACYUTBIBAIOT B COOTBETCTBHU C IIPABUJIOM [o]

EropoBa: x 1aHHOMY KBaJpaTy OTHOCATCS BCE JPUTPOLIUTHI, Puc. 2.4
HaxoJAIIMECs BHYTPH, a TAK)KE HA €r0 JIEBOM U BEpXHEH I'PaHULIE.

Jonyctum, yto B 5 Gonpmux kBaapatax (80 ManeHbKHX) HaIeHO cCyMMapHOe KOJInde-
CTBO PHUTPOLHMTOB, paBHOE D. Uncio spuTpounutoB B 00béMe mpoctpanctsa (1/4000 MM3)
HaJ OJHUM MaJiecHbKHM KBajapaToM Oyner paBHo J/80. J[ns mepecuéra Ha 1 MM® KpOBU
3/80 ymuoxxaem Ha 4000 u emé na 200, Tak Kak KpoBb OblIa pasBeaeHa B 200 pas. s
pacuéTa KOJMYeCTBa SPUTPOIUTOB B | JT KPOBH MMOITy4EHHOE YUCIIO SPUTPOIMTOB B 1 MKI
(1 mm®) ymHOKaem Ha 10°.

YkazaHusi K 0pOpMIICHHIO IPOTOKOJIA:

1. I[loocuumatime cyMMapHOE YHCJIO SPUTPOLUTOB B PACIOJOXKCHHBIX IO JHATOHAIH
5 GonbIIMX KBaapaTax, pa3fe€HHbIX HA 16 MaleHbKUX, WIK B 4 YIJIOBBIX U OJIHOM II€H-
TpalbHOM KBajpaTtax Ha (ororpadu, CIeJaHHOW Ha MaJIOM yBEIMYeHUH. Paccuumatime
no ¢gopmyne copepxanue 3puTpounToB B 1 11 KpoBU. Oyenume TONYYSHHBIN pe3yibTaT,
CPAaBHUB €r0 C HOPMOI.

2. I[loonuwume 0003HAYCHUS HA MEIIAHXKEPE, YKadcume 1BET OyCHUHBIL.

N MPOTOKOJI
2. Yucio >puTpOIKUTOB B OONBIINX KBaJpaTax:
B1 ;B0 2 ;B3 ;B4 ;BS

CyMMapHOe KOJMYECTBO SPUTPOIMTOB B MATH OONBITUX KBaJpa-

tax (J) paBHO KJICTOK.
o ayc?,,‘ifm 3. KomuuectBo 3putpouutoB B 1 1 kpoBu (X) pacCUMTHIBACTCS IO
dopmye:

D x 4000 x 200
,ﬁ IR X= 80 x 10
4. HopmanbHOE cofepKaHue SPUTPOIIUTOB

Y MYy>K4UH: Y KCHIIUH:
1. Menamxep s 5. BeiBOa:

PUTPOLIUTOB

=9 x10" X= x 10%%/n

T
(nopma, sapumpoyumos, spumpoyumonenust (anemus))

! B knuHn4eckoil pakTHKe 3HAYNMBIME CYHTAIOTCS OTKJIOHEHHS [IOKAa3aTells OT TPAHHUIBI HOPMBI Gonee e Ha 10 Y%.
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Pabora 2.6. ONPEAEJEHUE COD (1eMoHCTpanus)

|r A. Onpenenenue COI no merony Ilanuenkosa.
PaboTta Mo)keT nMpoBOIUTHCSA KaK JEMOHCTPALMOHHAS B
BUJIE IPOCMOTpa yueOHOTOo pHuiibMa.

[Ipu coxpaneHu KPOBU B HECBEPTHIBAIOIIEMCS] COCTOSIHUN SPUTPOLIUTHI
OCEeIatoT Ha THO MPOOMPKH, TaK Kak ux yAenbHbi Bec (1,096 kr/m) BoImie,
yem 1uta3mel (1,029 kr/m). B HOpMe y Monoasix 3q0poBbeIxX moaein COJ
no [Nan4eHKoOBY COCTaBISET: y My:KUMH — 1-10 MM/4; y KeHIIMH —
2-15 m/u.” Baxueiimumu daxropamu, Baustouumy Ha COD, SBISIOTCS
COOTHOILCHHE PA3JIMYHBIX BUIOB OEJIKOB IIa3Mbl KPOBH, KOJIMYECTBO
SPUTPOLUTOB U UX 3apsia (I3eTa-MOTEHINA).

Cunraercs, 4TO YMEHBIICHHE OTPHILATEIBLHOTO 3apiga MeMOpaHbI
SPUTPOLIUTOB, SKPAHUPYEMOT'O HOJIOKUTENBHO 3apsHKEHHBIMH KOMITIOHEH-
TaMH KPOBH, WJIX K€ YBEJITUUCHHE PACCTOSHUS MEKAY 3PUTPOLUTAMH IPH
aHeMUAX WU TEeMOJWIIONWH, MpUBOAUT K yBemmueHuto COD,
1 Hao0opoT. B pesynbrate COD noBbIaeTcs:

— MIPY MHOTHX 3a00JICBaHMAX WIIM TIOCJIE BAKLIMHALIMK U3-3a YBEJIUUCHUS
CoJep)KaHUsI B KPOBH TPOBOCHATIHTENBHBIX OenkoB (C-peakTHBHOIrO
0ej1Kka, MMMYHOIIO0YJIMHOB, (PUOPHHOTEHA W JP.) W/WIN CHIKCHUS
coJep:kaHusi aJb0yMUHOB;

— MIPY CHW)KEHUM KOJHYECTBA 3PUTPOIUTOB (B T. Y. Y JKEHIIUH IO OT-
HOILIEHUIO K MYXXYHHaM);

— B (DM3HOJIOTMYECKUX YCIIOBUSAX BO BpeMsi OEPEMEHHOCTH (B T. Y. U B
CBSI3M C TIOBBIIIEHHEM KoHIeHTpauun Ca’"), IpH roIoJaHuH, C BO3PACTOM.

Ymenbumenne COD BHI3BIBAIOT:

— 3pUTPONHTO3 (AITBIUHUCTHI, TOPIIBI) H/UIN YMEHBIIIEHHE 00BEMa ITUp-
KyJUPYIOLIEH 11a3Mbl (YCHIIEHHOE ITOTOOTAEICHHE U T. I1.);

— MOBBIIICHUE COJIEPKAHUS aTbOYMUHOB WM JKETYHBIX TUTMEHTOB.

W/WIIM YTHETEHHs SPUTPOII033a U Pa3BUTHS aHEMUH), SHAOKPUHHBIX 3a00JIeBaHUAX (THPEOTOK-
CHKO3€ WM CaxapHOM AHMabeTe) M aHEeMUSX Pa3InYHOro reHe3a OTMEYaeTcs YBEJIMYEHHE CIOCOo0-
HOCTH SPHTPOLUTOB K arperanuy u nossimenne COD.

Ywmensmerre COD, BIIIOTH 10 TIOJHOTO MPEKPALICHUS OCeIaHus, ObIBaeT PH SPUTPOLIUTO3E.

T. 0. COD — uyBCcTBUTENBHBIN, HO Hecennpaeckuii 1ab0paTOPHEIA TECT.

Kax Bunno, namenennemM COD compoBOXaal0Tcs MHOTHE 3aboneBanus. Tak,
npy OOJBINMHCTBE MH()EKIIMOHHBIX, BOCIAIINTENBHBIX U ayTOMMMYHHBIX 3a00J1e-
BaHUH (BCIIEACTBHE THUNEPIIOO0YIMHEMHH W/Win TunephudOpuHOreHemmun), 0o-
JE3HAX MOYEK ¢ He(YPOTHUECKUM CHHIPOMOM (M3-3a MOTEPH AILOYMHUHOB C MO-
YOH M Pa3BUTHS TUIOATHLOYMUHEMUHM), 3I0KAY€CTBEHHBIX OITyXOJIIX M remMooia-
cT03ax (M3-3a YBEJIMYEHUsI COJICPIKaHNs B KDOBU KPYITHOMOJIEKYJISIPHBIX OEJIKOB

Martepuaibl 1 060pya10BaHHe: KPOBb KPBICHI, mpubop [laHuerKkoBa ¢ Kanmmnisipamu,
poOHpKa MM 9acOBOE CTEKIO0, 2 émkoctu Ha 2—-3 mi, CI'O, Bara, aHTUCENTHK, aHTH-
koaryisiat (5 % pactBop murpata Hatpus win 3,8 % IITA) — cBs3bIBaeT HOHBI Kajlb-
s, EMKOCTB /ISl OTpabOTaHHOTO MaTepraia ¢ Ae3pacTBOPOM.

Xon pa6otsl. ns onpenenerns COD ucnons3ytor mpubop Ilanuenkosa. [lumetky
(kamwuisap) mpudopa MpoMbIBatoT 5 % pacTBOPOM IUTpaTa HATpPUs, HAOPAB €ro J0 OT-
MeTKU «P» M BBIAYB B MPOOMPKY (YaIIeUKy) WJIH Ha BOTHYTOE CTEKJI0. KpoBb KPBICHI
AKKypaTHO B30aNTHIBAIOT, TBAXIbI HAOWPAIOT 0 OTMET-
ki «K» ¥ BBIIYBAIOT K aHTHKOATYJSHTY, THIATECILHO IIe-
pemenuBas ¢ nuTparoM Hatpus. CMech HAOUPAIOT B Ka-

OIJULAP 10 METKH «0» ¥ TIOMENIaloT KalusIp B IITATUB 0 0
Ha 1 yac cTporo BepTHKAILHO. Pe3ynbTaT onpenensior o T mTCO =Tl
[0 CHWKEHUIO KPACHOTO CTOJNOMKA JPUTPOLMTOB B Ka- . .
mntsipe oT Touku «0» (B MummumeTpax) (puc. 2.5). 10 10

IIpu onpenenennn COD cTpOro cod/10AaI0T: 50 50

— TOYHOCTB COOTHOIIEeHus uTpata Na u kposu — 1:4; 60 o0

— BEPTUKAILHOCTh PACIIOJIOKEHHUS [IUIIETKU B IITATUBE; ” ”

— TeMnepaTypy B nomemienun — 18-22 °C (mpu Goinee o0 o0
Huskor Temmeparype COD yMeHbIIaeTcs, a Mpu Oojiee Mexoano Hepes 14
BBICOKON — YBEJIMYUBAETCS). Puc. 2.5

MPOTOKOJ
2. COD uccnexyemMon KpoBd = MM/, 110J1
; i 3. B Hopme COD: y MOJIOABIX MYKIIMH MM/,
ol Ik f Y MOJIOJIBIX YKEHIINH MM/d;

| 4. IIpu onpenenennu COD KpoBb cMemUBaIOT ¢ 5 % pac-
' TBOPOM LIUTpaTa HATPHsI C IIETBIO

5. BuiBOn:

1. I[Ipubop IlanuenkoBa

(CO3 6 nopme, nosviuena, 3ameonena)

2con Yy HOBOPOJKAEGHHOTO cocTaBisieT 1-2 Mm/4, B 6 Mec. — 4—10 mm/4, B 1 rog — 4—12 Mm/4. YV noxuisix jioneit — 1-20 mm/4.
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PaGora 2.6. (mpomoJrkeHue)

B. Onpenenenue COI no meroay Becreprpena.

#=m Otor metox ompexpeneHus COD MMPOKO pacmpocTpaHEH
BMHpE U B TIOCIEIHEE BpeMs BCE Halle HCIOIb3yeTcs
r+ B Hamell crpane. KpoBp cobupaercss B BaKyyMHYIO IIPO-
6upky c nporusocsépTeiBatomuM pactsopoM DATA wumu 3,8 % pac-
tBopoM nurtpara Na (4 wacTu KpoBH ¢ | 4acTBIO aHTHKOAryISHTA).
Uzmepenne COD mpoBoanTcs B Kanuiusipe Becreprpena co mkanoi
200 MM ¥ BHYTpEeHHUM auameTrpom 2,5 MM. CuuTaercs, 4yTo B ITUX
yenosusix COD onpenensieTcs 60Jiee TOUHO U SIBJISETCS ITATOHHOI.

B Hacrostee BpeMsi reMaHaIM3aTOpbI 4acTo onpeaeaoT COD METo10M KHHETHKHU arperanidyl 3pUTPOLH-
TOB — MyTéM MHOTOKpaTHOTO m3mMepenus (1000 m3mepennit 3a 20 ¢) H3MEHEHNS ONTHYECKON TUIOTHOCTH HCCTIe-
IyeMoi mpoOsl. 3ateM ammapart paccuutbiBaeT COD mo BecteprpeHy, HCIONB3ysl MAaTEMATHIECKUIA aJTOPUTM.

Pesymerarer m3mepennit COD B Mm/gac mMetomamu [laHueHkoBa u BecreprpeHa coBmafaloT Wid ONM3KH
npu HU3kuX 3HaueHuax COD. Hopmanpapivu BenmmaraaMu COD nmo BecTeprpeHy SBISTIOTCS: B BO3PAcTe 10
10 ner — mo 10 mm/gac; mo 50 mer — mo 15 mm/gac (Myx) u no 20 mm/4gac (>keH); crapme 50 jget — 1o
20 mm/gac (myx) u 10 30 mm/yac (xeH). [Ipu moeermienHON COD e€ 3HaUCHMS, TOTYICHHBIC PA3HBIMH METO-
JlaMH, MOTYT CYIIECTBEHHO paznuuarbesi. Tak, mpu COD 45 mm/uac no [laHueHKOBY, OHa COCTaBiSeT
57 Mm/4ac 1o BecreprpeHy, T. €. OTJIMYAETCsl B CTOPOHY 00Jiee BEICOKMX 3HAYECHHH.

Padora 2.7. ONPEAEJEHUE KOJHYECTBA TEMOTJIOBHMHA MO CIOCOBY CAJIH (1eMOHCTpALHs)

EpE  PaboTa MOXET NPOBOAMTHCS B BHAC IEMOH-
¥ ‘{.; cTpauun yde6Horo ¢punpma. Comepxanue 1“36—
= EEFEY mornmo6una (Hb) B HOpMe cocTaBnsieT
y myxarH — 130-170 r/x; y sxermua — 120-150 r/a.

Conepxanrie Hb B kpoBu ompeaesstor myTéM H3MEpeHUs: KO-
JIMYECTBA TMPOIYKTa peakiuu, obpasyrolierocs Npu B3auMojeii-
CTBHH reMOTJIO0NHA ¢ Pa3IMYHbIMU peakTuBamu. OJTHUM U3 TpO-
CTEHIINX METOJIOB SIBIISCTCS KOIOpuMempuieckuti, OCHOBaHHBIN
Ha ONpeeJICHUH CTENICHH MHTEHCUBHOCTH KOPHYHEBON OKpPACKU
pacTBOpa COAHOKUCI020 2eMamuna — BEIIECTBa, 00pasyrolle-
rocst ipu B3aumozeinictBuu Hb ¢ consiHoit kucnoroii. [Ipu stom
KOJIM4ecTBO HD mponopuoHaibHO MHTEHCHBHOCTH OKPACKH.

Junst m3mepenust Hb ucnone3yercs remomerp Canu. OH cocto-
UT W3 IITATHBA, 33JHAS CTEHKa KOTOPOTO CJliellaHa W3 MaTOBOTO
CTEKJa, W TpeX INPOOMPOK OAMHAKOBOro mauamerpa. CpemHsis
npobupka rpaxyupoBaHa B I'% U MpegHa3HaueHa AJIS W3MEPEHUs
coliep)KaHusl TeMOryo0rHa, a B JIByX OOKOBBIX, 3amasHHBIX, CO-
JIEPKUTCSL CTAaHIAPTHBIM OKpaUICHHBIA PacTBOp XJIOpHUJA rema-
TuHa. KpoBb, MCHONB30BaHHAS Ul NPUTOTOBJICHUS CTaHAApTa,
conepxkana 16,7 1%, nvim 167 /1 reMornoOurHa.

Xoa padorsl. s onpeaeneHus COAEpKaHUs TeMOITIO0NHA B CPEJHIOI MPOOHUPKY IO KPYyrOBOW METKH BHO-
cat munetkoit 0,1 N pacrBop HCI. B xammsip Habuparot 20 MK KpOBH, BRITHPAIOT €T0 KOHYHK BaTOU (BO U3-
OekaHKe MOTyYeHHUs 3aBBIILICHHBIX PE3YJIbTATOB) U AKKYPaTHO BBIIYBAIOT KPOBb Ha JTHO IPOOUPKH, HE JOMYCKast
NIepEeMEIINBaHM € COSIHOM KucaoTo!. IIoAHMMAIOT KOHYMK KalMIIpa BBEPX U MPOMBIBAIOT €0 YHCTHIM CIIOEM
cosiHOM KUCHOThL. CopepKuMoe NPOOHPKH IMEPEeMEUIMBAIOT CTEKJISTHHOW MaJIOYKOH, MPOOUPKY MOMEIIAIOT
B mraTuB npubopa Canu Ha 10 MuH.

3a 3T0 BpeMs U3 TeMOINIOONHA 00pa3yeTcsl CONAHOKUCTBLIE 2eMamun, 1 PacTBOp IPHOOPETaeT TEMHO-KOPHY-
HEBYIO OKPACKy, CXOXKYIO C LIBETOM Kode. 3aTeM B IPOOUPKY MUIMETKOM aKKypaTHO JOOABJIAIOT TUCTUILIMPOBAH-
HYI0 BOAY J0 T€X IOp, IOKa I[BET pacTBOpa HE CTAHET TAKUM K€ CBETJIO-KOPHMYHEBBIM, KaK IIBET CTaHIAPTA
B IByX OOKOBBIX IPOOHpPKax (IPU KaXK10M J00aBJICHHN BOJIBI PACTBOP IEPEMEIINBAIOT CTEKIITHHON MaJI0UKOH).

ConepkaHre reMOrIIo0MHa ONPENeIIIOT 0 HIKHEMY MEHHCKY pacTBopa. UHcIo Ha rpagynpoBKe NPOOHPKH
TIOKa3bIBAaeT COJepKaHue reMorioonHa B rpammax Ha 100 mur kpoBu (1% winm /). Hanpumep, nccnenyemas
KpOBb colepkuT 15,5 1% remoriobuHa, cienoBaTeNnbHO, COJepikaHne TeMorioOonHa B | J1 KpOBH COCTaBIISET
155 r/m.

MaTtepuanbl 4 060pyAOBaHHe: KPOBb KPHICHI, TUHIIET, BATA,
remomerp Camm B Habope, 0.1 N pactBop HCI, émxocts Ha
2-3 M, TUCTWUIUpOBaHHAs Bona, aHtucentuk, CI'O, émkocTh
JUISL OTPaOOTaHHBIX MaTePHUAJIOB C Ie3PACTBOPOM.

IMPOTOKO.I

2. ConepxaHue reMorio0uHa B HCCIEAYEMOM KPOBU

= % (T/11), nnu /1.
3. HopmaiteHOE conieprkaHue TeMOTII00MHA:

Y MY>KYUH r/n

Y JKCHIIIH r/n
4. BeiBOA: cofeprkaHne TeMOTJIOONHA B UCCIIEAYeMOH KPOBH
(Hopmanvhoe, nogvluteHo unY CHUNCEHO)
. YMCHBIIIEHHE COJIep KaHusI TeMOTI00NHA W/UIH SPUTPOLIHU-

TOB HI)KE HOPMBI Ha3bIBACTCS

Yka3zanuss Kk odopm-
JICHMIO IPOTOKOJIA:

1. Onpedenume conep-
JKaHWE TEMOIToOMHA B
UCCIIEyEMOU KPOBHU.

2. Oyenume TIOJNyYCH-
HBIA Pe3yNbTaT, CPABHHB
€r0 C HOPMOH.

1.Temomerp g
Canu

EY HoBOpOXkAEHHBIX — 190-230 r/71, y nereit o 5 mer — 110-140 r/n.
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Pa6ora 2.8. BUJ3PATPOLIUTOB IO MUKPOCKOIIOM (1eMOHCTpaLusi)

PETUKYJIOUUTOB U SPUTPOLIUTOB.

Uzyunte Ha MukpodoTorpadusx B KOMIbIOTEpHOM kiacce («21 Hopm
[ - ¢uznonorus» — «MaTepuansl Mo TeMam» — «3aHiATHE 2...») WIH
B OYMK dopmy, pazmepsl, OKpacky W BHYTPHUKJIETOYHBIE OpTaHEILIbI

IMPOTOKOJI
Bonee OieanHas B IEHTPE MO CPABHEHHIO ¢ mepudepueii okpacka 3pUTPOIIH-
TOB 00yCJIOBICHA UX OPMO¥L B BUJIE
. Takas popma obecrieunBaet

CeT4aToCTh PETUKYJIOLUTOB 00YCIIOBIICHA HATMYAEM
. braronapst uX OTCYTCTBHIO, SpUTPOLUTHI

HopMmanbHOe KOJMYECTBO PETHKYJIOIHUTOB B KPOBH COCTABIISCT %
OT 4YuCJia KpaCHBIX KJICTOK KPOBH. IloBeIllIEHNE KOIWYECTBA PETHUKYJIOUUTOB
B KPOBH OTPa)KaeT IPOIECCHI (cmumynayuu unu
YeHemeHus1) SPATPOITI0I3a.

PaGora 2.9. BEBIUMCJEHUE HBETOBOT'O IMTOKA3ATEJISI M IPYTHX
SPUTPOLIUTAPHBIX UHJEKCOB

Hanpumep, ecnu conepxanue reMoriioOnHa B KpoBH paBHO 152 1/71, a Konu-
9eCTBO HPUTPOLUTOB paBHO 4,56x10"%/1, Tora:
MCH = 152/ 4,56 x 10" = 33,3 x 10 r = 33,3 mr;
Hb(%) = 152 / 167 x 100 % = 91 %
Spurporuts(%) = (4,56 x 10%/5,00 x 10™%) x 100 % = 91 %
11T =91 %/ 91 % = 1,00
lIH Ha npaKkmukKe evlduciaom IOCJICHUEM COACPKaHUA FGMOFJ‘IO6I/IHa B F/J'I
Ha YHCIIO Nepebix mpex yugp KOIN4ecTBa S3PUTPOLUTOB B | J1 KpOBH, C MoOCie-
AYOIIUM YMHOXKCHHUEM ITOJTYYCHHOT'O YaCTHOTO Ha 32

_ 3 x Hb (r/n)
i = Spurpounts x 10°

Torza LI paBen 3 x 152/ (4,56 x 10" x 10°) = 3 x 152 / 456 = 1,00.

LIIT 3nopoBoro yenoBeka pasen 0,8—-1,05 (Hopmoxpomust).

[Ipu moHmXeHHOM copep)kaHnu remoriobmHa B sputpountax L1 menbine
0,8 (rumoxpomusi, KOTOpasi OOBIYHO UMEET MECTO MpPHU Ae(HHUIMTE B OpraHM3ME
’keJie3a), MpH MOBbILICHHOM — foabie 1,05 (runepxpomusi, 00bI4HO HAOITIO-
JaromIascs npu aedunure BuTaMuaa By, n/nnm (honmeBoi KHCIOTHI).

AHanornuaeiM 00pa3oM orleHnBaeTcs U rmokasarens MCH.

Jlnis OLICHKH afconommno2o CONEPX aHus TeMOIOONHA B KKIOM 3PHUTPOIUTE
ucnons3yercs nokazarens MCH (Mean Corpuscular Hemoglobin) — cpeanee
coctapisaromuin 30+4,6 nr
(25,4-34,6). Tlomy4aroT 3TOT MOKa3aTellb JEICHHEM COJCPIKAHHUs TeMOrI00nHa

colep:KaHUe TeMOrJIo0MHA B JPUTPOIMTE,

(Hb) B 1 ;1 KpOBHM HA KOJIMYECTBO IPUTPOIIUTOB B HEM:

MCH = Hb (r/x)
OpHUTPOLMTHI

IBeToBoii moka3zarein (LII1) — omnocumenvnas BenuurHa, OKa3bIBAIOMIAS
coJiep)KaHUE TEMOTJIIO0MHA B OJHOM J3PHUTPOIIMTE HCCIETYyeMOH KPOBH OTHOCH-

TEJIBHO CTAHAAPTHOI'O COACPIKAHUA FCMOFHO6I/IHa B OpUTPOLUTE.
Hb (%)

ar= Opurpouutst (%) ’ e
Hb (%) = % x100% u Dpurporurrs (%) = RO 100 04

Honoanumenvno

MCHC (Mean Corpuscular Hemoglobin Concentration) — cpemusisi KOHIeHTpaIHs
remMorjiod0uHa B 3puTpounTe. [ ero BEUKMCIEHUS HEOOXOANMO 3HATh BEIMUYHHY Te-
marokputa (HTC) u conepxanne Hb B 100 Mt kposu (1% wim /1), Beraucnsiercst mo
bopmyre:

Hb (t/mm)
HTC (%)

Paznmuuns mexny MCH u MCHC 3akntouarores B ToMm, yto MCH yka3eiBaeT Ha mMac-
Cy reMorJioOrHa B 0iHOM sputpornure, Toraa kak MCHC naér nndopmanuio 06 otHO-
LIEHNH COZEP>KaHUs TeMOTI00nHa K 00bEMY KieTKH. OH HamnpsIMyIO CBSI3aH C CHHTE30M
TeMOTJIOOMHA U OTPAXKAET HAChIUfeHUe SPUTPOIIUTA TEMOTIIOOMHOM.

B nopme MCHC cocrasnsier 30-37 r/min. B otnmune or MCH, MCHC He 3aBucur ot
KJIETOYHOTO 00BEMA, ero CHIKEHHE SIBIISETCS TyBCTBUTEIBHBIM MTOKa3aTeleM HapyIle-
HUsI TeMOINIOOMHOOOpa30BaHMS. YBEJIWYEHHE MAHHOTO II0Ka3aTelii B aOCONIOTHOM
OOJBIIMHCTBE CITyYaeB YKa3bIBaeT HA HAIMYKE OIIMOKH IIPH ONpEIeICHNH T0Ka3aTesei
KpacHOU KpOBHU.

MCHC = % 100 %
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MCV (Mean Corpuscular VVolume) — cpeanuii 06bém 3put- O —
pouuToB. B COBpeMEHHBIX TIeMaTOJIOTHYECKHX aHaIU3aTopax
3aageHne MCV mpezacraBisieT co00i CpenHIO BEININHY 00BE-
Ma BCEX M3MEPEHHBIX SPUTPOLMTOB. Takike ero MOXKHO PaccyH-
TaTh 10 popmyie:

O 120 cn

HTC (%) x 10
Spurpouuts X 10

SPUTPOLHTHI

MCV =

TPOMOOIUTHI

Ioxazatens MCV ucnonp3yeTcst s OINEHKH MHKPO-, HOPMO-
u Makpouuro3a. B HopMme cpenHuit 00bEM SpUTPOLIUTA COCTABIS-
et 80—100 ¢t (1 = 1 mrm® = 10 11). D1 3mauenns MCV xa-
paktepHsl 1 HopMoluToB. Ecnu Benmuumna MCV  mMeHbine
80 ¢, muarHocmupyercs muxkpoyumo3s, ecnu oonsmre 100 ga — Puc. 2.6. Kpusble pacipesie/IeHIs: S)PUTPOLUTOB H TPOMOOLIUTOB:

Maxpoyumos. a — HopManbHas rucrorpamma (MCV — 95 ¢u, RDW — 13,6 %), npepbiBcTas BepTHKaJIbHAs 4YepTa

Heobxonumo yautsiBaTh, 410 MCV MOXET UMETh HOpMAIIbHOE (35 ¢m) — rpannua audeperunanun TPOMOOLUTOB (NEBEE) M HPUTPOLUTOB (TpaBee); 6 — BBIPAKCHHbIH
AQHM30IIUTO3, IPUCYTCTBUE JABYX HMOIYJISAIMH 3PUTPOLUTOB C IpeodIafaHueM MUKPOIUTOB; 8 — aHU30LUTO3

50 100 150 200 50 100 150 200 50 100 150 200 ¢n
a 0 8

3HaUCHHE MPU HAJIMYUH Yy MAIMEHTa OJHOBPEMEHHO BBIPa)KEHHO-
ro Makpo- ¥ MHKpOLMTO3a, mo3toMy MCV Bcerna cieayer pac- | € peoOialaHneM MaKpOLIUTOB

CMaTpHBaTh B COBOKYIHOCTU C 3PUTPOLMTAPHON I'MCTOrPaMMOii YkasaHust K 0)opM/IEHHIO IPOTOKOIA:
¥ nokasarenem RDW. 1. Paccuumaiime 3puTpOLUTApHBIC HHIEKCHI HCCIICyEMON KPOBH, UCNOIb3YsL OaHHble u3 pabom 2.5, 2.7.

RDW (Red Cell Distribution Width) — mmpuna xpusoii 2. Tlo naunbiM BeanauH 006EMOB (V), KOJIUYECTBA IPUTPOLUTOB AaHHOTO 00bEMa (N), SD u MCV napu-
cylime Kpugyro pactpeielieHHs SpPUTPOIMTOB U CPAaBHUTE e€ ¢ HOpMaJIbHOM (Ha rpaduke), paccuumatime RDW.

pacnpeneieHusi IPUTPONMTOB, PACCUUTHIBACTCS Kak Kod(h¢u-
3. Oyenume NONyYSHHBIN Pe3yJIbTAT, CPABHUB €r0 C HOPMOHU.

LMEHT BapHally CPEeIHEro 00bEMa SpUTPOLIUTOB 110 (hOpMyJIe:

SD x 100 % IMPOTOKOJI
RDV = ———— v .
MCV 1. B uccnenyemoii KpOBH COJICPIKAHUE: 2. 500 MCV
. *
rie SD — craHmapTHOE OTKIOHEHHE O00BEMA SPUTPOIMTOB OT revornobuna 1/ v, quO n i 450 90,3¢n
CPE/IHEr0 3HAYCHHSI. OPUTPOUMTOB X /. 200 J.\\ RDW
B HOpMe moxkazatens RDW cocrasmser 11,5-14,5 %. YBenn- IMoxa3aTeanb Hopma 60 50 350 Nl 121%

uenue 3HaueHnn RDW ykasblBaeT Ha BBICOKYIO CTENEHb rerepo- | | MCH = = 0 450 il

i 80| 300| sw0 oK
TeHHOCTH Pa3MepOB APUTPOIIUTOB — aHU30yumo3, npu ’rtom MCV ME — N Iy
CTaHOBUTCA MaJIOMH(GOPMATHBHBIM B CHIIy CBOCH yCpenHEHHO- RDW = _ % 920 100 250 ; i
ctu. C Ipyroil CTOPOHBI, IPH HAJIMYHWU B KPOBU KJIIETOK C M3Me- - - 100 50 200

. . oanmuvie cMm. 6 n. 2 npomokoia 110 30 \
HEHHBIM, HO OJHOPOJHBIM O0OBEMOM (HaIpUMep, MHUKPOIUTOB), 3IB 150 \
sHauerre RDW Moxer GbiTh B Ipejenax HOpMbI, Tak Kak omo | O+ DPIBOM: 120 10 ,'I \
XapakTepusyeT KoneOaHus 00bEMA KIETOK BHYTPU TMOMYJISIUU (euno-, nopmo- wiu cunepxpomu) Bcero: 1000 100 ]
U HE CBSI3aHO C aOCOJIFOTHOM BEIMYMHON 00bEMa SpUTPOLIHTA. semmanHa RDW SD, ¢ 11,9 50 = S
I'padpuuecku ypemmueHrne RDW oToOpakaeTcst yIUIomeHueM (cnudicena, 6 Hopme, ysenuuena — anusoyumos) MCV, ¢a 77,5 0 7

U YBEJIIMYEHHEM  IIUPUHBI  SPUTPOLUTAPHONM  ructorpamMmbl | KpUBas pacIIpCACICHUA SPUTPOIMTOB _ | *n — yucno KieTok FER &S § E §
(puc. 2.6). Iloeimenne RDW xapakrepHO Uil aHeMHuil ¢ BbIpa- OIpeseIeHHOro 00bEMa V, on
YKEHHBIM aHM30LIUTO30M — JKeJe30Ae(UINTHOM, B1,-nedunmrHoi. (cmewena eneso, 6 Hopme, cmewena 6npaso)
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Pa6ora 2.10. ONPEAEJEHUE U ®U3UOJIOTMYECKAS OIEHKA MOKA3ATEJENA MIEPBUYHOIO TEMOCTA3A

[lon TepMuUHOM cemocma3 TIOHUMAIOT KOMIUIEKC peaKLui,
HalpaBJICHHBIX Ha OCTAHOBKY KPOBOTEUEHHS MPH MOBPEKACHUH CO-
CYJOB M Ha COXpPaHEHHE KPOBHU B COCYZaX B )KUIKOM COCTOSHHH.

B cBs3u ¢ Tem, uTo TpoMOOOOpa3zoBaHKWE B COCyHax pa3HOTO TUa-
MeTpa MPOTEeKaeT MO-pa3HOMY, pa3iInyaroT ABa OCHOBHBIX MEXaHHU3-
Ma remocrasa:

1) MukpouupKynamopuolii, cOCyIHCTO-TPOMOOUMTAPHBIN, HIN
NePBUYHBIA MexaHW3M Tremoctaza. OH oOecreunBaeT peakluy re-
Mocrasa B cocynax auamerpoM Ao 200 mxm. C HapylieHHEM 3TOTO
MexaHu3Ma cBs3aHbel 10 80 % cimydaeB kpoBoTeueHuil u 10 95 %
ClIy4aeB TpoMOO0Opa30oBaHuUs;

2) MAKpOYUPKyIAMOPHHBLI, TEMOKOATYJISIMUOHHBIN, WX BTO-
pUYHbIA MexaHu3M. Kak mpaBuiio, oH HauMHAETCs] HA OCHOBE IEp-
BUYHOTO U cienyeT 3a HUM. Ero peanusyer cucrema cBépTbIBaHUS
KpoBH. biarogapst BTopuaHOMy TeMocTa3y oOpa3yeTcst CMEIIaHHBIH
KpacHBIH KPOBSIHOH TPOMO, COCTOSIINN TIIaBHBIM 00pazoM u3 (huo-
puHa ¥ QOpMEHHBIX 37eMeHTOB. OH 00ecleunBaeT OKOHYATENbHYIO
OCTaHOBKY KPOBOTEUEHHS M3 MOBPEKIEHHBIX MaKpOCOCYIOB (IHa-
mMetpom Gosiee 200 MKM).

IlepBuyHBIHA remMocTas 3aKiroyaeTcsi B OBICTPOM (B TE€UEHUE He-
CKOJIbKUX MUHYT) ()OPMUPOBAHUN TPOMOOIIMTAPHBIX CI'YCTKOB B M€-
CTE TIOBPEKJCHUS COCYylla, YTO UMEET MepPBOOUEpPeIHOe 3HAYEHHUE
IJISl MIPeKpalleHusi KPOBOTEYEHHUsI M3 MEJKHX COCYI0B € HU3KHM
JaBJjieHHeM KpPoBH. KOMIIOHEHTH! EPBHYHOIO TEMOCTa3a — COCy-
JINCTasl CTeHKA (PHIOTENINH, KOJUIareH, TIaJKHe MHUOIIUTHI) U TPOM-
OOIUTEHI ¢ MX MIHKONPOoTenHOBBIMU pentenitopamu (I'T]) u dpakTopamu
CBEPTHIBAHUSL.

OTansl NepBUYHOTO reMOCTa3a!

1) cnasm cocyoos (pegrexmopnoe cysicenue 6 omeem HA OONb, A MAKNCE AKIMUBAYUSL
mpomboyumos (cm. n. 2) — @vloenenue mpomboxcana A, cepomonuna u op. — Cokpauye-
HUe 21a0KUX MUOYUO8 COCYO08);

2) aozezus mpomoOOYUMOs K CyO3HOOMENUATLHOMY CI0I0 (C yHacmuem peyenmopos K KoJl-
naeeny IT'IT la/lla u ¢paxmopa Bunnebpanoa — npu nomowu peyenmopa I'TI |b), ux akmuea-
UUA U CeKpeyus COOepI’CUMO20 UX epanyl (c ywacmuem mpomodokcana A, uepes gocghonu-
NA3HBIL MeXAHU3M), a maxdice azpezauus mpomoouumos (cnavaia oopamumas, a 3amem
Heobpamumasi, noo oelcmeuem ciedos mpomMouHa u GuopuHa, Komopwvle GUKCUPYHOMC
k mpomboyumam npu nomowu I'TT 11b/11la). B peszyromame ncesdonoouu mpomboyumos
U HUmu QuobpuHa opmupyrom 2ycmyio cems, 8 KOMOPOU CKANIUBAIOMCsL Opyeue (hopmeH-
Hble 91eMeHmbl KPOsU U 00pazyemcs mpomoouumapnas npooka,

3) pempakuyus (cokpawenue u yniomuenue) mpomooyumapHol npooKu noo oeucmeuem
COKPaAmMumenbHoix 6enK08 (BHEKIeMOYH020 — MPOMOOCMEHUNA, U GHYMPUKICIOYHBIX —
AKMUHA U MUOSUHQ).

BaxcHelinue CKpUHUHTOBBIC MOKA3aTEH, XapaKTePHU3YIOIIUE MEPBUYHBIA T'eMOCTa3: KO-
JIN4eCTBO TPOMOOIMTOB; NP00a KIryTa, BpeMsl KpoBOoTe4YeHus 10 AiiBu uiu no J[oxke.

A. IIpoda :kryta (oleHKa COCYAMCTOr0 KOMIOHEHTA MePBHYHOI0 reMocTa3a)

MCTOI[ OCHOBAH Ha TOM, 4YTO AO3UPOBAHHOC MCXAHHUYCCKOC BO3,Z[6ﬁCTBPI€ (,HaBJ'IeHI/Ie) Ha
KalmUJJIAPbI KOXHU Y 3J0pPOBOr'0 YCJIOBCKA HE BbI3BIBACT KaKHX-TH00 CYIICCTBEHHbIX U3MCHC-
HHI. HpI/I HapylmeHU HOPMAJIbHOTO COCTOSAHHA CTCHKU KAITWIIISIPOB PA3BHUBACTCA HUX IMOBBI-
IIeHHas JIOMKOCTh. Kak CJICACTBUC IIPH 3aTPYAHCHHUU BECHO3HOI'0 OTTOKA KPOBU U ITOBBIIIC-
HUHW BHYTPUCOCYAUCTOI'O AABJICHUA B KallUJUJIApaX HEJIOCTHOCTH COCYAOB MHUKPOLUPKYIIA-
TOPHOT'O pYyClia HApYyIIacTCAa, U q)OpMeHHLIG 9JICMCHTBI KPOBU HAYMHAKOT BBIXOAWUTH B TKAHH,
(bopMprf{ MHOT'OYUCJICHHBIC TOYCYHBIC KPOBOUBJIUAHUA — IMCTCXUU, WIN Oolee KpPYIIHBIC
KpOBOHOZ[TéKI/I. T0 CBUACTCIBCTBYCT O HAPYIICHUN COCYAUCTOTO KOMIIOHCHTA Ie€MOCTAa3a.

MaTepI/laJIbI H oﬁopyj_‘[OBaHne: TOHOMCTP, CCKYHIOMEP, KPYT' U3 IIJIOTHOI'O KAPpTOHA 2,5 CM B JMaMCTPC, PyUKad, YBSJIMIUTCILHOC CTCKIIO.

pe. IlposepsbTe,

Te B Heil gaBienue 80 MM prt. cT. (puc. 2.7).

Xonx pab6orel. Ha npenmneuse B 1,5-2 cM ot
JIOKTEBON SIMKH OYEpPTHUTE KpYyr 2,5 CM B JUaMET-
UMEIOTCSl JIN KPOBOWBIUSHUS
B 3TOM Kpyre (M CKOJBKO WX, €CIM OHH ecTh). Ha
IUIEYO HAJIOKUTE MaH)KETKYy TOHOMETpa M CO3/1ai-

[Ipu TakoMm ypoBHE NaBJICHUS B MAHKETKE COXPAHICTCS apTepUANbHBIA MIPUTOK KPOBU
K KOHEYHOCTH, HO HapyliaeTcs €€ BeHO3HbI OTTOK. B pesynbrare naBieHue B Kamuuis-
pax noBsitaercs ¢ 25-30 M pT. cT. 10 80 MM pT. cT. U Ooee.

[TonnepxxuBaiiTe 1aBjieHUE HA 3TOM YPOBHE B TE€UEHHUE 5 MUH, MOJIKAYMBas BO3JyX IO
Mepe Heo0X0aUMOCTH. MBIIIIBI PyKU 00CIeAyeMOTo AOKHBI OBITh pacciadnensl. Pyka
CBOOOJIHO JISKHT Ha CTOJIC Ha YPOBHE CEP/IIA.
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Bo Bpems BbImoNHEHHsI TecTa OOpaTHUTE BHUMaHUE HAa HM3MEHEHHS OKpPacKh
U TeMIepaTyphl KOXKHBIX MOKPOBOB. IlonpocuTe UCTIBITYyeMOro OnHcaTh XapakTep
OLIYIIEHUH, U3MEHEHUS] YyBCTBUTEIbHOCTU. OOpaTUTe BHUMAHUE Ha W3MEHEHUs
MOJBIKHOCTH MATBLEB PYKH, BO3MOXKHO, HAPYIICHUE TOYHOCTH JABHKCHUH.

Yepes 10—15 muH mocne mpoBeeHHs TecTa MOACYMTANTE BCe METEXHMH, II0-
SBUBIINECS] B OUEPUCHHOM Kpyre (C y4€TOM YK€ MMEBLIMXCS). Y 340POBBIX JIFO-
Jieil meTexun He 00pa3yroTcsl WK MX yucio He O6onee 10 B kpyre, a pa3Mepsl He
Oonee 1 MM B nuametpe (ompuyamenvnas npooda sczyma). YBeINUeHUE YMCIA
nerexuii 6onee 10, pazmepoB neTexuii 6oiree 1 MM B JuaMeTpe WU HAIMIHE KPO-
BOMOATEKA (non0MHCUmMeENnbHAA NPOOa rHezyma) CBUACTEILCTBYIOT O HEIOJIHOIICH-
HOCTH CTEHOK MHUKPOCOCYJOB B pe3yibTaTe THIoBUTaMuHO3a C; HapyIIEHUs BbI-
pabotkn ¢akropa BuimeOpaHna WM TATOJIOTHH PEHENTOPOB TOPMOOIUTOB;
0 HAUIMYUH TPOMOOUUTONEHUH U TPOMOOLMTONATHUH; SHIOKPHUHHBIX H3MEHEHHH
(MeHCTpyanbHBIN Tepro/); HPEKIIMOHHO-TOKCHIECKIX BO3ICHCTBUH 1 Jp.

ITPOTOKO.I

1. KonmmgecTBo meTexuii B Kpyre 0 MMPOBECHHS TECTa (nem, 1, 2, 3...).
2. KonmnuectBo nerexuid B Kpyre yepe3 10—15 MuH mocnie mpoBeneHus Tecra:
(nem, 1,2 ...).

IIpu ux HaMU4YUU — YKAKHUTE JUAMETP (< L oum unu > 1 mm).

3. BeiBoa: mpo6a xKryTa

(ompuyamenvras wiu nonodxcumensHas)
4. HaGmoaroniuecs B MPOIECCe BHEIIHETO CIIABJICHUS TKaHEH MPEAIUICYbs U3-

MeHeHUsA (kaxue?) UBETA , TEMIIEPATYPBI W YyBCTBH-
TEJIBHOCTH KOXH, TOSIBICHUE OLIYLICHUI ,
M3MEHEHHE TOYHOCTHU IBWKEHUW NaNbUEB (Oa/Hem) SIBIISA-

IOTCs CIICACTBUEM:

b. Bpems kpoBoTteuenus no /{1oké — nemoHcTpanus

Bpems kpoBoTedeHus, onpenenseMoe no Merony Jroké, na-

€t olmiee MpencTaBiIeHWE O TOM, HOPMAallbHA JH (DYHKIHUS
M [IepBUYHOTO IeMocTas3a (M, B MEPBYIO OuYepelb, MO3BOJISIET
OLICHUTH (PYHKIHIO TPOMOOITUTOB, UX CIIOCOOHOCTH K a/IF€3UH H arpe-
rauvu). YBeJu4eHHe BPEMEHH KPOBOTEUEHHs OTpakaeT HapylICHHE
NEPBUYHOrO IeMOCTa3a BCIIEACTBHE TPOMOOLMTONEHUH, TPOMOOLUTO-
naTui, HApYUIEHUH COCYAMCTON CTEHKH WM COYETaHHS dTHX (aKTo-
pOB. YKOpo4YeHHMe BPEMEHH KPOBOTEUEHHUS CBUAETENHbCTBYET JIUIIb
0 MOBBIIIEHHOH CHACTUYECKONW CIIOCOOHOCTH MEJIKUX COCYJIOB.

! /
’_’13(7(' /

™=

a :’I\ 6

Marepuaibl 1 000pyA0BaHUe: CTepUIbHbIE (UIBTPOBaNIbHAS OyMmara, OJZHOPa30BbIE
CKapu(pHUKATOPHI, BaTa, MUHIIET; CeKyHA0Mep, aHTHcenTHK, CI'O, éMKocTh st oTpaboTaH-
HBIX MaTepHaJIOB C AE€3PacCTBOPOM.

Xona pa6ortsl. [lenaioT Mpokon MSKOTH 4-ro majibla Ha riryOuHy He MeHee 3 mMm. [pu
COOJIIOJICHUN 3TOTO YCJIOBUSI KPOBb BBLAEISIETCSl CaMOINPOM3BOJbHO Oe3 Hakuma. Ilocne
MIPOKOJIa BKIIIOYAKOT ceKyHaoMmep. K mepBoil e BBICTYNMBILEH KaIule IMPUKACAtOTCs Kpae-
BOW TIOBEPXHOCTBIO Kpyra (WK MOJIOCKU) CTEPHIBLHON (DUIBTPOBAILHON OyMaru, KoTopas
BIIMTHIBAET KPOBb. /lanee CHUMAIOT BHOBH BBICTYIIMBIIHNE KAaIsId KPOBH HOBBIM Y4aCTKOM
CTepuIIbHON (MIIBTpOBalbHON Oymaroil eTporo 4yepe3 kaxkable 30 c. Cnenyer uzberarb
NPUKOCHOBEHMSI OyMaru K Koke, Tak Kak 3TO CIIOCOOCTBYET NPEXIEBPEMEHHON OCTaHOBKE
KpoBoTedeHus. [Iporerypy npooiKaroT JIo TeX Mop, MoKa Ha GUIbTPOBAILHON Oymare He
MEPECTaHyT OCTABAThCS CIEABI KPOBH.

B HopMme Bpemsi kpoBoTeuenus mo [ioké cocrasisier 2—4 MHH.

HHPOTOKO.JI

1. AHamu3 MPOBOIUTCS IO PUCYHKY (a, 6 unu 6, cnera).

2. JImuTenbHOCTh KpOBOTEUEHUS 10 [[fOKE COCTaBIIsET: MWH C.
3. BeIBOA: IIMTETHHOCTH KPOBOTCUCHHS
DTO CBUIETENBCTBYET O byHKIIH reMocrasa.

(coxpanenuu, napywenuu) (nepsuunozo, emopuunozo)
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PaGora 2.11. U3YUYEHUE CUCTEMBI TEMOCTA3A

3anonnume 00wy cxemy cucmemsl 2emMoCmasa 3anonnume cxemy puopunonusa
Cuctema remocTasa
/ \ MNnasmuHoreH
AKmugamopbl Nia3MUHO2eHa HHaubumopsl hubpuHonusa
;§ %
/ \ = —» | 4«— MHrmbuTopel akTuBaTopa
&4 nnasMUHoreHa
3anonnume ynpowéHuyo cxemy KoazyaiayuoHHozo zemocmasa no Mopaeuuy Eg -
BHYTpeHHWA NyTb -~ P BHeLWHUA NyTh g =
> MPOTPOMBUHA3A « g
Xa + Va + Ca?* z8
( | ) g5 —»
. 4
1 & |
99% ¥ o nna;;nuﬂ - WHrmbutopsl
b BPEMEHU asa
nnasmmnHa
(oo 10 MuH.) N akTueaumn
1
! thubpuH
v
Paza
(2_5 C) Q Kearynauum
(MWHYTBI— PeTpakuus
yackl) cryctia

HcnpaBuTh 3a1aHUA HA CTPAHULIAX INPAKTUYECKHUE PABOTbBI SAIIIMIIEHbI:

(moamuChH MpenoaaBaTeis)
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Bansarue 3. ®U3NOJOTMYECKHUE ®YHKIIUHA JIEHKOIUTOB. JEMKOIIOD3. JATA 3AHATUA

HECIHHEIUPUYECKASA U CIEHUAPUYECKAA PESBUCTEHTHOCTD OPI'TAHU3MA. « » 20
OU3NOJOTINYECKASA OINEHKA PE3YJIbTATOB OBHIEI'O AHAJIN3A KPOBHU JeHb MecsILL roz

OCHOBHBIE BOITPOCHI: JIMTEPATYPA

1.

hw

8.
9.

10. [Mpuntuns! BeimonHeHns OAK ¢ nCnoap30BaHNEM COBPEMEHHBIX TeMaTOJIOTHIECKUX aHAIN3aTOPOB.

Jletikonutel. KomuvectBo u Buabl JeiikonuToB. [lonsatue o mapkepax CD nedkoruToB (CM. JOMOTHEHUE K 3aHs-
110 4). OCOOEHHOCTH CTPOEHHS M CBOMCTB, 0OECIIeunBaroOIIUe BbINONHEHnEe UM QyHKIMH. Pacnipenenenue neiko- | [1].

IIUTOB B COCYJITUCTOM PYCJI€, B TKAHAX, €r0 0OCOOEHHOCTH M (PU3HOJIOTHYECKOE 3HAUCHHE. [2]. C. 216220, 221-225.
JIeWKOIMTON033 U €ro peryisnus. Poib MIUTOKUHOB, MUKPOIJIEMEHTOB, BATAMHHOB U JIPYTHX ()aKTOPOB B PEryIis- Jlononnumensnas

WU JIeHKoIMTOn033a. JlelkonnuTos (hu3noornyeckuii, peakTUBHBIN) U JICHKOTICHHUS. [3]. U. 1. C. 492-505, 531-532.
JleiikorurapHas GopMyJa: CABUTH JIEHKOIMTAPHON (POPMYJIBI, BO3PACTHBIE OCOOCHHOCTH. [4]. C. 189-193, 203-205.
['paHyIOLUTHL: UX PA3HOBUAHOCTH, KOJIUYECTBO B JIGHKOLUUTApHOH (popmyre, GyHKIUHU, TPOJOKUTEILHOCTD JKU3- [21]. C. 3-21.

HU. OCOOCHHOCTH CTPOCHUS U CBOMCTB, 00ECIICUHBAIOIINE BHITIONHEHUE HMH (DYHKITUH. ["paHyIIonuTonos3. [36]. €. 69-70.
ATpaHyIOIUTHI: UX PA3HOBUIHOCTH, OCOOCHHOCTH co3peBaHus U HudPpepeHIIupOBKH, MPOAOHKUTEIHHOCTD KU3HU.
MoHoIMTE U TKaHEBble Makpodaru: 0COOCHHOCTH CTPOCHHUS M CBOMCTB, OOECIIEYMBAIOIIME BBIMOJHEHUE WUMU
dbyakmii. Mexanu3msl paroruTo3a. MOHOIIUTOIO?3.

T- u B-mumdorutel, ux cBoiictBa u Gpynkmun. OcodeHHocTH TUMpOIUTON033a. HyneBble 1 mia3MaTU4ecKue KiIeT-
ku. JlelikounuTapHbie peuenTopsl U UX JIMTaHdbI.

[TonsiTie 0 MexaHU3Max HecnenupuIeckon u crennuuueckoil pe3ucTeHTHOCTH opranui3ma. Ponb rucrorematude-
CKHX OaphepoB B MexaHu3Max pe3ucTeHTHocTHu. Kmaccwl u pyHkimun mmMmyHornoOynuHoB. [loHsTHe 0 cucteme
koMmIuieMeHTa. [lonsaTue o gedeH3nHax.

OcHoBHBbIE JIEHKOLIUTAapHbIE U IPYTHe MTOKA3aTeIH, ONpeaessseMble pU MpoBeAeHnH oo1iero aHanusa kposu (OAK).
®usnonornyeckas onenka pe3ynbraroB OAK. Iuarnoctuueckoe 3nauenue OAK. IToHsiTue 0 BO3pacTHBIX HOpMax
ocHOBHBIX TToKazaTeneit OAK.

Ocnoenasn

BoOMnPOCHI ISt CAMOIIOJATOTOBKH
1.

2.

y i i ? ?
KOJHYECTBO DPHTPOIHTOB HIIH JEHKOIMTOB MOUIepKHBaeTcs B kposu | 4 UTO TAKOE CABUT NEHKOUMTAPHOH GOPMYIEI BICBO C;[BnranpaBo.
Ha GoJIee TOCTOSHHOM YPOBHE, TTOUeMy? 5. Kakue (HU3HOIOTHYECKHE MPOIECCH OTPAKAIOT CIBHT JICHKOIUTAD-
, .
i ? ?
Kakue nokasaresu KpOBH, OTIPEIEeEMbIE TIPH 00IIEM aHATM3€ KPOBH, HOH (opmyIbI BIICBO! C;[anr BIpaBO .
XapaKTEPU3YIOT AbIXATEIIbHYIO (DYHKIHIO KPOBH? 6. Yto Takoe mepekpECcThI JeHKOnUTapHOH hopmymbI?

7. B yem oriauuue (I)I/I3I/IOJIOTI/I‘-ICCKOP0 U pCAKTHBHOT'O HCﬁKOHHTOSa?

Uto Takoe neikonurtapHas (opmyna? KakoBbl €€ mokazarenu s
KakoBbI ux npuynHs1?

B3POCIIOrO 37I0POBOTO YesioBeKa?
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BOIIPOCHI )15 CAMOIIOATOTOBKH (MPO0JIZKEHHE):
8. Cnenaiite 3aKiIIO4YEHHE 10 aHAIU3Y KPOBU MYxUuHBI 20 JieT (BBIOIHEH

B 7.30 yTpa): 3puTpOLHTHl — 5 X 10*/11; remoro6un — 160 r/11; uBeto-
Boit mokazarens (I{I1), MCH — paccuwnraiite; neiikorurser — 12 X 10%/n
(ronble HeWTpoduibl — 4 %, nagoukosaepHsie HelTpohuias — 10 %;
CerMeHTOsAepHbIE HEUTPOhMIbl — 59 %; 6a30punsr — 0 %; r03uHODU-
el — 1 %; mumponuter — 20 %; moHOIUTEI — 6 %); COD — 30 MMm/4.
Crenaiite 3aKII0UYEHHE 110 aHATU3Y KpoBH eHIuHbI 35 jet (B 8.00 yrpa):
pUTPOLUTHI — 4,2 X 10*%/11; remorno6un — 148 r/; LT, MCH — pac-
cunraiire; neiikomutsl — 4 x 10%/1 (tonsie Heiirpodumer — 0 %, masod-
kosiepHbie HerTpodminel — 0 %; cerMeHTOsAepHBIE HEHTPOHIBI —
58 %; 6azodunsr — 1 %; 303uHOGMIBI — 8 %; mMuMbonuTel — 24 %;
MOHOIIUTBEI — 9 %); COD — 2 Mm/4.

10. Cnenaiite 3aKr04eHHE IO aHATHU3Y KpOBH KeHIIMHBI 18 jet (B 7.30 yTpa):

SPUTPOLUTHI — 3,4 X 10*%/11; remormno6us — 90 r/x; PETUKYIOLUTBl —
5,2 %; LI1, MCH — paccuuTaiite; JIeHKOIUTBI — 7,2 X 10%n (masmouko-
anepHblie HeHTpoduisl — 1 %; cermeHtosaepuble HelTpoduasl — 39 %;
6azodmiel — 1 %; s03uHOPMITBEI — 8 %; IEMporUTE — 46 %; MOHOITH-
Tl — 5 %); TpoMOoIHTHl — 160 X 109/J'I; COD — 18 mm/u.

11. Cnenailte 3akiitoyeHUE MO aHAIU3Y KPOBU 2-JIETHEH JEBOYKHU

(B 6.45 ytpa): spurpounutsi — 4,8 X 10*/11; remorao6un —
145 v/m; LI1, MCH — paccuuTaiite; nekonutel — 6,2 X 10%n

(manoukosimepuple  HewTpohuner — 1 %; cermMeHTOsACpHBIC
Heirpoduiasr — 26 %; 6azodpmisr — 0 %; s03unHOPUIBI — 3 %);
aumponuter — 62 %; monouutel — 8 %); TpoMOOUMTHI —

280 x 10%/1; COD — 6 MMm/u.

12. Cnenaiite 3aKkirodeHHE IO aHAIM3Yy KPOBHM MYKUYMHBI 28 Jer

(813.20 mms): spurporutel — 3,8 X 1012/11; reMoriaoons —
158 r/n; peruxynomutst — 0,3 %; LI, MCH — paccuuraiire;
neiikormTs — 10,6 x 10%/1 (1ouble HeiTpodmasr — 2 %, manod-
KOsIICpHBbIC HeHTpopmibl — 7 %; cerMeHTOsIepHbIe HEHTpOohHU-
161 — 56 %; 6a3opuner — 3 %; s03uHOGUIBl — 1 %; MM onm-
Tl — 19 %; moHoUTEI — 12 %); COD — 8 MMm/4.

13. Cnenaiite 3akiOYeHHE IO aHAIM3Y KPOBHM MYXYMHBI 40 et

(B 16.15 nmus): spurpouudthl — 2,9 % 10"/1; remorao6uH —
90 r/m; LII, MCH — paccuuraiite; sierikonutel — 3,1 X 109/J1;
TpoMOOIIUTH — 86 X 109/J'I; COD — 20 MM/u.

Pa6ora 3.1. IIPO®ECCHOHAJILHASI JIEKCUKA U BA3OBBIE IOHSITHUS (3a110/IHSIETCS IOMA CAMOCTOSATEIbHO)

JletikonmnTO3 — EcrectBenHbIe Kuiuiepsl —
Jletikoneuuss — XeMOTaKCUC —
JletikouurtapHas popmyna — ParomnuTo3 —

CnBur nefikonuTapHoil GOpMyIIbl BIEBO —

dusnosornueckui JEUKOIIUTO3 —

Pa6ora 3.2. [IPOCMOTP YYEBHBIX BUJIEOPUIHEMOB

1. «IToxcuéT NeWKOIMTOB B CUETHOM KaMepe MoJ] MUKpPOCKoriom» (2:28) — k pabore 3.3.
[IpenomaBaTesb MOXKET TPEMITOKHUTH TIPOCMOTPETH TIOTIOJHUTETbHBIE BUACOPIITBMBI, pazMeménnbie B DY MK.
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Pa6ora 3.3. [IOACYET JEMKOIIUTOB B CUETHON KAMEPE
Ol MUKPOCKOIIOM (JIeMOHCTpAIHS)

PaGora 3.4. IIOACYET MPOIEHTHOI'O COOTHOIIEHHS OT/IEJIbHBIX ®OPM
JIEWKOIIMTOB B MA3KE KPOBH (IEMKOLIUTAPHASI ®OPMY.IA)

mEy¥EmE IIpocMotp yyeOHOro guiabma u paboTa ¢ MUK-
: podoTtorpadusIMu JICHKOIIUTOB B CYETHOW Ka-
Mepe (3JIeKTPOHHBII aTiac).

CoepaHue IeiiKOLUTOB B KPOBU B HopMe cocTasisier (4-9) x 10%/u.

Matepuanbl 1 000pyJ10BaHUE: KPOBb KPBICHI, CMECUTENb IJIS JICH-
KOLIUTOB, CUETHAs Kamepa, 5 % pacTBOpP OKpAaIlIEHHON YKCYCHOM KHCIO-
TBI; CTEpWIbHBIE CKapu(UKaTOpbl, BaTa, MUHLET; aHTHcenTHk, CI'O,
EMKOCTb U1 OTpa0OTaHHBIX MAaTEPHAJIOB C J1€3PACTBOPOM.

Xoa paborbl. B cMecurens isi JIEHKOLMTOB HAOMPAOT KPOBBH 0
metku 0.5, 3areM 5 % pacTBOp YKCYCHOM KHCJIOTHI, MOJKpaIIeHHON
KpacuTeIeM METHUJICHOBBIM CHHHUM, 10 MeTKu 11 (20-kpaTtHOE pa3Bene-
HHUE KPOBH). VKCycHasa Kucioma ausupyem niasmamuieckie Memopanbl
6cex (hOpMeHHBIX dleMenmos, a Kpacumenb MemUuleHO8bll CUHUL
oxkpawiueaem sAopa nelikoyumos. BCTpAXUBAIOT CMeCHTENh 1-2 MUH.
IlepByro Karuro CHUMAIOT BATOM M 3aIlOJIHSIOT CUETHYIO Kamepy JKH[-
KHM COJIEPKUMBIM U3 aMITylbl cMecuTens. [1oacuuThIBatOT JeMKOINTHI
(ux siApa) mpu MajoM YBEIHMYEHUH B 25 00JBIIMX KBagpaTax (YIUThI-
Basi OrpaHWYeHUs] (POTOCHHMMKA, MPOBEAUTE MOACUYET B MATH OOJIBIIMX
KBaJlpaTax U yMHOXXbTE MOTYyYEHHBIN pe3ynbTaT Ha 5).

=

IMPOTOKOJI
2. Yuco edKoIuToB B 25 OO0JIBIINX KBapaTax
L= KJIETOK

3. KonmuecTso neiikonuTos (X) B 1 1 kpoBH
paccuuThIBaeTCs 10 hopMmyJie:
L x 4000 x 20
400

LBeT
ByCHHKM

X = 10% =L x 2 x 10%n

X= x 1080 = x 10%/n

4. Konmu4ecTBo JICHKOIIMUTOB B HOPME:

1. Menanxep
JUISL JIERKOLIUTOB

5. BeiBOa:

(ropma, netikoyumos, retikonenus)

[Moxcu€r nefikorurapHOl (HOPMYIBI OCYIIECTBISIETCS
B Ma3Ke KpOBH, OKpameHHOM 1o PomMaHOBCKOMY—

rF— I'mmsze. [lpu sTOM cnenuamucT nepeMenaeT Mas3ok
TakKUM 00pa3oM, 4TOOBI OXBAaTUTh KaK MOXHO OOJNBIIYIO TLIO-
aab W HE JIOMYCTHTh IMOBTOPHOTO IMOACYETa OJHUX U TEX JKe
KJIETOK KpoBU. I10ACUET JIEHKOLIMTOB 3aBEpLIACTCS, KOIA CyM-
MapHo Habupaercs 100 mmm 200 KIIETOK, IMOCIIe YeT0 PacCUUThI-
BaeTCs MX MPOIEHTHOE cooTHomeHue (puc. 3.1).

Xoxa pa6otbl. M3yunTte MOPQOIOTHIO Pa3TuIHBIX BUIOB JICH-
KoluTOoB Ha Mukpodotorpadusx. C yu€rom pasmepa KICTOK,
(hopMBI sipa, XapakTepa OKpacKd sipa W IHUTOIUIA3MBI, HAJIH-
YU WA OTCYTCTBHE TPaHyJN B LUTOIIa3Me U MX OKPACKH, Be-

70{100)

60(100)

JUYUHBl  SAEPHO-IUTOIUIA3MATHYECKOTO COOTHOLICHUS, IIOA-
CUUTAlTEe COOTHOIICHHE PA3IMYHBIX (HOPM JICHKOIUTOB (B Ie-
pecuére Ha 100 KIIETOK) B OKpAIIEeHHOM Ma3Ke KPOBHU IO €ro
¢dororpaduu («21 Hopm dusuonorus» — «MaTepuansl o TeMam» «3aHsIThE 3...» HIH
B OYMK). Jlns omeHKH pa3MepoB KJIETOK CpaBHUBAHTE MX C pa3MEpPOM 3PHUTPOIMTOB
(6-8 mMxmMm).

Yka3anus kK 0opopMJIEHHIO TPOTOKOJIA:

1. BHecuTe MOJCYNTAHHOE YNCIIO PA3THYHBIX GOPM JICHKOLMTOB B TAONIHILY.

2. PaccunTaiite MpOLEHTHOE COJEPKAHUE PABIHIHBIX (OPM JICHKOLMTOB, OKpyeaus do ye-
JIbIX, CPABHUTE C PE3yJIbTaTaMU MOACYETA IPYTUMH CTYACHTAMHU TPYIIIILI.

3. OueHHUTE NOJIYYCHHBIH pe3yJbTaT, CPAaBHHB €ro ¢ HOPMOIL.

Puc. 3.1. [lepememenne
MasKa

IMPOTOKOJI
ConepxxaHue pa3TuYHbIX BUIOB JIEiiKOUMTOB B KPOBH B3POCJIOT0 YeT0BEKA
Oﬁluuee U0 HeiiTpoduibl Jo3uHo- Bazoduibr Monouu- | Jumdgo-
JIEiKOMTOB 10 n c uibl ThI IHUTHI
B maske, kneTok
B maske, B % 100
HopMa’ % 100 0-1|1-5|47-68 1-5 0-1 2-10 18-40

BoiBog. JletikonurapHas ¢popmya;
(6 Hopme, 6azo-, v03uHO-, HEUMPODUAUA (UNU -NEHUA); MOHOYUMO3, TUMPOYUMO3, MOHOYUNON e-
HUSL, TUMMOYUMONEHUs, CO8US 611e80 UL BNPABO).
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Pa6ora 3.4. (mpomosizkeHue)

CoBpeMeHHBIE TeMaTOJOrMYeCKUE aHATU3aTOPbl MOACYUTHI-
BAIOT 3HAYUTENBHO OOJbIICE KOJIMYECTBO KIETOK, YTO MO3BOJISAET
HOBBICHTh TOYHOCTH HCCJIECNOBAaHMA. B To e Bpems OONbIINH-
CTBO MIMPOKO PACHPOCTPaHEHHBIX MPOCTEHIINX TreMoaHaln3a-
TOPOB UMEIOT BO3MOKHOCTH OLIEHKH TOJIBKO Pa3MepoB KIIETOK,
4TO MO3BOJIAET auddepeHnrpoBaTh Juiib tuMmbouuTsl (LYM),
knetkn cpennux pasmepoB (MID mmm MON) u rpaHy 0IUTEI
(GRA) (puc. 3.2). XOTs KJIETKH CPETHUX Pa3MEPOB B OCHOBHOM
npencrasieHsl MoHOIUTaMu (MON), B UX 9HCIIO MOTYT Takke
moragaTh KpymHble TUMQonuTsl, 303uHodmisl (EOS) u 6a3o-
¢unbl (BASO), ocobeHHO ecni OHH ACTPaHyTHPOBAHbI.

ITox BO3#EMCTBUEM PACTBOPOB, JIM3UPYIOLIUX 3PUTPOLIUTHI,
pasnuyHble (OPMBI JICHKOIIMTOB HM3MEHSIOT CBOM pa3MephbI
B Pa3HOW CTEIEHH, YTO JIGKHUT B OCHOBE HMX pa3/eieHus] KOH-
QYKTOMETPUYECKUM METOJIOM Ha TPU OCHOBHBIC MOMYJISLIWU:
JTUMQOLUTHI, TPaHYJIOUUTHI M TaK HAa3bIBAEMbIE CPEIHHUE KIICTKH.

['emaronornyecKie aHaJM3aTOPbl BBICOKOTO YpOBHsS obecrie-
YUBAIOT BO3MOXKHOCTH AH((EepeHIpPOBaHHOTO cYETa pa3HBIX
BUJIOB JICHKOLUTOB ITyTEM OIEHKH Pa3MEpOB KJIETOK, HAJTHUHS
Y BUJ1a TPaHYJ ¥ CETMEHTALUH SI/Ipa.

WBC
PLA : LYM :MON GRA
SN
/'\.
50 100 150 200 250 300 350 400 cn

Puc. 3.2. Kpusas pacripenesneHust JeHKOIUTOB U TPOMOOLIUTOB

Bokosoe
paccesHue

OTOo IocTUraeTcs MCHOIb30BaHUEM pas-
JTUYHBIX AU (HEepEeHIMPOBOUHBIX JIU3aTOB,
(boTromeTprn, KOHAYKTOMETPHH, J1a3epHO-
o CBETOpPACCEMBaHUS, PaaUOYaCTOTHOTO
aHaJlM3a, MMMYHOIIUTOXMMHUYECKOTO Me-
TOJA, YTO 3HAYUTEIBHO DPACIIUPSET BO3-
MOKHOCTH MHCCIICOBAaHHUA U II03BOJIET
onpeaenate 10 30 mapaMeTrpoB KpOBH,
BKJIKOYAsl MTOJIHBIN aHaIU3 JIEHKOUUTAapHOU
¢dbopMynbl M TOACYET PETHUKYJIOLUTOB
(puc. 3.3). .

Marnoe Konu4ecTBO KJIETOK, aHAJTU3UPY- !
eMoe TIpU PyYHOM HOACUYETE Ma3Ka KPOBH,
HEpaBHOMEPHOE pacCIpeiesieHue KJIIETOK
pa3IMYHOrO pa3Mepa Ha Ipernapare, He-

MIPaBUIbHOE DPACHO3HABAaHHE KIIETOK SB- 1 -3 :5"““’[_"1':"1'“/\/

JISTFOTCSL TIIABHOW NMPUYMHOW OIIMOOK MPHU . —— Nwcpounres E < nimdounms
MHUKPOCKOIIMH, TaK Kak BEPOSTHOCTD
OomKMOKM 3aBUCHT OT KOJMYECTBA MOJCUHU-
TaHHBIX JICHKOLMUTOB (HampuUMep, €ciu
npu ananuze 100 kimeTox ObUTO OOHAPY-
)keno 10 % MoHOIMTOB, HA caMoOM Jejie
3TO O3HAYAET, YTO COAEP)KaHHE MOHOLIMTOB B KPOBM MOXET HAaXOAUThCS B npeaenax ot 4,9 % mno
17,6 % (npu 95 % noBepurenabHOM HMHTEpBaiie). TOT e moka3aTeib, HOJTYUYECHHBIN MPH aHAU3e
10 000 k1€TOK, COOTBETCTBYET COACPKAHUIO MOHOIUTOB OT 9,4 % 10 10,7 %). C npyroii cTopo-
HBI, IPY MUKPOCKOIIMYECKOM HCCJIEIOBAHUU CHELUATUCT KIMHUYECKON JabopaTopHON auarHo-
cTukH aAndepeHIupyeT JeHKOIUTE HEe TOJIBKO 0 X pa3MepaM, HO U OLEHHWBAET MOP(OIIOTruio
KJIETKU (SAEpHO-IIUTOINIa3MaTUIECKOE OTHOIICHNE, CTPYKTYPY A1pa, HaJH4nue 3epHUCTOCTH, 0CO-
OEHHOCTH OKpAacKH Apa, HUTOIIa3MBbl M 3€PHHUCTOCTH IIUTOILIA3MBbl), 9TO TIO3BOJISIET €My C 0O0JIb-
LI0H TOYHOCTBIO OTHECTH KJIETKY K TOMY WJIM HHOMY BHIy JEHKOIIUTOB.

Tak kak uacanbHBIA BapHAHT — IMOACYET OYEHb OONBIIOrO KOJWYECTBA KIETOK C JETATBHOU
g depeHInpPOBKON — IMOKa 3aTPYAHUTENEH U JOPOT, ONMUMALbHbIM 8 HACIOoAuiee 8peMs A6/s-
emcsl 00a3amenvHoe couemanue UCCIe008anUs NeUKO2eMOSPAMMYL HA 2eMAMONI02UYECKOM AHANU-
3amope ¢ U3YaIbHOU MUKPOCKONUEU Ma3KdA.
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Pa6ora 3.5. ®U3HOJOIMYECKAS OLEHKA OBIIETO KIMHUYECKOI'O AHAJIM3A KPOBU

OOmmii anann3 kpoen (OAK) — oHO U3 caMbIX pacnpocTpaHEH-
HBIX JTAOOPaTOPHBIX MCCIEIOBAHUHA, KOTOPOE BKIIOYACT ONPEICICHIE
CIIEAYIOIINX OCHOBHBIX IIOKA3aTeINeH:

1) KOMUYECTBO IPUTPOIMUTOB B | 1 KPOBH;

2) cozaepkaHue reMorioouHa B 1 1 KpoBH;

3) pacyér IBETOBOTrO MOKa3aTelsl W IPYrHX SPUTPOLMTAPHBIX HH-

JICKCOB;

4) KOJIMYECTBO JICHKOIMTOB B 1 J1 KPOBH;

5) nefikouuTapHas Gpopmyia;

6) CKOPOCTH OCEHAHMUS SPUTPOLIUTOB.

K 1ononHuTEnbHBIM HCCIEIOBAaHUSAM OTHOCST: OINpEIeNeHuEe KONH-
YecTBa TPOMOOIIUTOB B 1 J1 KPOBH, IOACYET HPOLEHTHOTO COMEPIKAHII
PETUKYJIOIUTOB U HEKOTOPBIE APYTHE MOKA3aTENH.

ITo moxazarenssm OAK Bpau, ¢ yu€ToM pe3yiabTaToB APYrHX HcCie-
JIOBaHUI W CHMIITOMOB 3a00JICBaHMs Y TTALlMEHTA, MOYKET OLIEHHUTH IIbI-
XaTeIbHYI0 (QYHKIIHIO KPOBH (IO COJIEPYKAHHUIO TeMOTJIO0ONHA, KOJIHYe-
CTBY 3PUTPOLMTOB); HMHTEHCUBHOCTH JIPUTPOIO33a (MO0 KONUYECTBY
SPUTPOLUTOB M PETHKYIOIHUTOB); MPEIIOIOKNTh HATMINEC WHQEKIN-
OHHO-BOCTIAJINTEIFHBIX M AyTOMMMYHHBIX IIPOIIECCOB B OpPTaHU3ME,
OIICHUTh CKOPOCTh JICHKOIMTONOA3a (MO0 KOJUYECTBY JICHKOIUTOB,
C/IBHUTY JICHKOIIMUTAPHON (hOPMYIIBI BIeBO U m3MeHeHustM COD) u T. 1.

Ha pesynmpratel OAK MoryTr okaszath BiusHHEe MHOTHE (hakTopbl. DU3MUECKHe HATPY3KH,
cTpecc, mpuéM Ooratoil OElIKOM INHUINKM MOTYT BBI3BaTh IEpepaclpenesieHue KIETOK KPOBH
Y TIPUBECTH K (HOPMHUPOBAHHIO (PH3HOIIOTHYECKOTO JIeHKonnTo3a. s OIydeHnsT KOPPEKTHBIX
PE3yabTaTOB UCCIENOBAHMS BaXKHO COOIIOIATH yeaoeus 3aoopa Kpoeu 011 OAK:

e IIPH BBIOJHEHUH aHATW3a IEPBYIO KAIUTI0O KPOBH CJIEAYET CHATh CTEPHIHHBIM BaTHBIM
TaMIIOHOM, YTOOBI M30€KaTh pa3BeICHHs KPOBH MIPUMECHIO TKAHEBOH YKUAKOCTH;

® KpOBb cIAETCs HA aHATIU3 YTPOM CTpOro HaToak (uepe3 10—12 yacoB nocie npuéma nuiim);

® 32 JIBa Yaca J0 CIa4d KPOBH CIEIyeT BO3IEPKATHCS OT KypEeHUS, YIIOTPeOIeHNS COKa, Jasl,
Kode, MO)KHO ITUTH B HEOOIBIIOM KOJIMIECTBE HETAa3MPOBAHHYIO MUTHEBYIO BOY;

e 33 J[Ba JHS 10 HCCIICJOBAHUSA HEOOXOMUMO HCKIIOUHTH M3 PAIllMOHA JKUPHYIO, JKapeHYO,
OCTpYIO MUIIY U aKoronb. He cnemyer romonats;

e Tiepe]] cAadel KpOoBH HEOOXOIUMO HM30eraTh 3MOIMOHAILHOTO HANpsHKeHUS, (PHU3MUeCKUX
Harpy3ok (0er, HoasEM 1o JISCTHUIIE), PU3NOTEPaNeBTUISCKUX MPOLIEAYP, HHCTPYMEHTAILHOTO
o0cIiefoBaHMs, PEHTIEHOJIOTUIECKOTO U YIBTPAa3BYKOBOTO HCCICIOBAaHHUN, MaccaXka W APYTHX
nportenyp, B Teaenne 15-30 MuHYT mepes caveil KpOBH PEeKOMEHIYEeTCSI CHOKOWHO ITOCHIETh,
OTJOXHYTH;

® 32 JIEHb /IO aHAIN3a WCKIIIOYAIOT MHTEHCHBHBIC (DM3MUECKHUE HArpy3Kd (3aHATHS B TpEHA-
KEPHOM 3alie), TETUIOBBIE MPOIEAYPHI (cayHa, OaHs);

¢ [TOBTOPHBIC aHAJIU3bI IJId ATUHAMUYCCKOTO HaGJ’II-OZ[eHI/Iﬂ HCOGXO)II/IMO IMPpOBOJAUTH B TOM XKe
1abopaTopuy U B OJTHO H TO YK€ BPEMSI CYTOK.

B Hacrosiiiiee BpeMsi BMECTO PYTHHHBIX PYYHBIX METOOB IeMaTOIOMMYeCKOr0 aHAlli3a BCE HIHpe
UCIIONB3YIOTCS BO3MOXKHOCTH, PEaM30BaHHBIC B FeMaTOJOTHUECKUX aHalu3aTopax. VX MCronb30BaHue
103800 ONONHUTE OAK HOBBIMH JAMArHOCTHYECKH 3HAYUMBIMHU TTapaMeTPaMu, KOTOPbIE PACIIIH-
PUJIM IOHUMaHHKE MPOIECCOB, MPOUCXO/SIINX B OPraHU3Me B HOPME U MPH PA3IHIHBIX 3a00I€BaHUSX.

B GONBIIMHCTBE COBPEMEHHBIX FeMATONOMMYECKUX aHAU3ATOPOB TIPH MPEICTABICHUH PE3YJILTATOB
aHaJKM3a KCIOJIB3YIOTCS CIESIYOIINE COKPAICHHUS:

1) WBC (White Blood Cells) — xommudecTBo 1e#iKOINTOB;

2) NEU (Neutrophils) — nporientHOE coaepkanne HEUTPODHUIOB;

3) LYM (Lymphocytes) — npoueHTHOE coepKaHue TUM(OIUTOB;

4) EOS (Eosinophils) — mporieHTHOE COfepKaHne D03UHOPUIIOB;

5) BASO (Basophils) — npouenTtHoe comepxanue 6a30(puios;

6) MID wm MON, MONO (Middle Cells or Monocytes) — mpolieHTHOe cojiepKaHKe JIEHKOIUTOB
CpemHero pa3Mepa, B OCHOBHOM, MOHOLIUTOB C PHMECHI0 6a30(HIIOB, 303MHODHUIOB U KPYITHBIX
JTUMQOIUTOB;

7) GRA (Granulocytes) — mnpoueHTHOe colep)KaHue JEHKOLMTOB OONBIIOrO pasmepa, T. e.
HEUTPO(HIIOB, 303MHOPHIIOB 1 6a30(HIIOB;

8) RBC (Red Blood Cells) — kosnuuecTBO S3pUTPOIMTOB;

9) HGB (Hemoglobin) — coxepxanue remornobuHa;

10) HTC wnu Ht (Hematocrit) — noka3arenb reMaToKpHTa,;

11) MCV (Mean Corpuscular Volume) — cpentuii 06bEM 3pUTpONUTE;

12) MCH (Mean Corpuscular Hemoglobin) — cpeanee copepxanre
reMoryio0rHa B SPUTPOIIHTE;

13) MCHC (Mean Corpuscular Hemoglobin Concentration) — xos-
[EHTPAIHS TeMOTJIOONHA B OJTHOM 3PHTPOIIHTE;

14) RDW (Red Cell Distribution Width) — mupusa pacnpeznenerus
IPUTPOIIUTOB IO 00BEMY;

15) PLT (Platelets) — xomuuecTBO TpOMOOIMTOB (HOPMAJILHBIE 3HAYE-
HUs CM. B pabore 7.1);

16) MPV (Mean Platelet Volume) — cpeanuii 065EM TpOMOOLIUTOB;

17) PCT (Platelet Crit) — tpom6okpwr;

18) PDW (Platelet Distribution Width) — mupuna pacnpeneneHus
TPOMOOIMTOB MO 00BEMY.
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Pa6ora 3.5. (mpomosizkeHue)

Xoa paéoThl.

aHanmzaropa (puc. 3.4).

A. llpoananu3upyite pe3ynbTaThl
KpPOBH, TOJIY4YEHHOTO IMpPH TOMOIIN IeMaTOJIOTHYECKOTO

o01ero a”amausa
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Puc. 3.4. O0mwii ananus kposu™:
Size — pasmep neiikoruToB; complexity — cioxHOCTH
ctpoenus; granlrty (granularity) — rpanyssipHOCTS;
lobularity — nonpuarocts sinep

BriBona:

(euno-, nopmo- unu 2unepxpomust)

b. Tlpoananmsupyiite pe3ynbratel OAK momonoi >xeHmuHbl. CrenaiTte 3axilouenue 0 COOTBET-
CTBHH TIOJIYYEHHBIX PE3yJIbTaTOB HOpME. B 6b1600€ yKaxkuTe OTKIOHEHHUS OT HOPMBI (TIPH HAIMYHN).

MNPOTOKOJI
IToka3zaresanb HopMa12 PesyabTar 3akia0ueHue
1. Opurpouutsl (RBC 3,9-5,1) x 10°“/i1, m 12
PP (REC) §3,M,9§ <102y x| o4 107n
2. Temormo6un (HGB) 130-170 r/m, M 96 1/
120-150 r/n, x
3. IIer. mokazarens (I1I1) 0,8-1,05 =
4. MCH 25,4-34,6 r =
4. Jeiikouutsl (WBC) (4-9) x 10%/n 13,4 x 10%/n
5. JletikoruTapHas popmysia: 100 % =
5.1. He#itpodwmsr:
MHUEIIOLUATEI 0% 2%
FOHBIC 0-1% 3%
MAJIOYKOSICPHBIC 1-5% 8 %
CETMEHTOS/IEPHEIE 47-68 % 47 %
5.2. D03UHO(HIIBI 1-5% 4%
5.3. Bazoduis 0-1% 0%
5.4. MoHOLHTHI 2-10% 5%
5.5. JlumdonunTs 18-40 % 31 %
6. COD no [laHueHKOBY 1-10 mm/4, M
17 mm/q
2-15 mMm/4, x
JononHuTebHbIE TOKA3aTENN:
UHIeKC caBUra’ 0,05-0,1 =
Petukynorurs 0,5-1,2% 0,8 %
TpoMGOLUTEL (140-450) x 10°/n 448 x 10%/n
BriBoa:

4 o
Cpem/l HOBBIX Tp0M60HI/ITapHBIX MOKa3aTeJIeu B COBPEMEHHBIX IT€MATOJIOTUICCKUX aHAJIN3aTOPaX UCIOJIb3YOTCA:

IPF (Immature Platelet Fraction) — dpakuus Hezpenbix TpomMGonuToB. OTpakaeT COCTOSIHHE KOCTHOMO3TOBOr0 TpoMboimTonossa. B nopme 1,0-10,3 %;
MPC (Mean Platelet Component) — cpentuii TpOMOOIMTAPHBII KOMIIOHEHT. XapakTepu3yeT MII0OTHOCTh M IPaHyJISPHOCTh TPOMOOLIMTOB, TIOBBILIACTCS [PY aKTHBAIIMK TPOMOOIHTOB. B HOpMe 259 + 6,6.
® Mnaekc cABMra (MHIEKC PEreHepalii) — 5TO OTHOLIEHHE KOTMYECTBA MUEIOLHTOB, OHBIX H MAT0YKOSACPHBIX HEHTPO(HIOB K KOTHIECTBY CErMEHTOSIEPHBIX HEHTPODIIIOB.
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JONOJHUTEJbLHBIE MATEPUAJIBI

Tabnuya 3.1

OcHoBHBbIE CBOMCTBA U QYHKIUM JIEHKOLIMTOB

IIpooonsicenue maon. 3.1

Buasl
JEeHKOINTOB

CaoiicTBa 1 QyHKIMHU

Buasl J1eiiKOIUTOB

CpoiicTBa U GyHKIHMH

Hetitpodubt
47-76 %

(haromuros (Mukpodarm);

CIIOCOOHOCTh K AaKTUBHOMY IEpPEABMKCHHIO
K OYary BOCIIaJICHHsI (XEMOTAKCHC);

CCKpeUyd JIM30COMAJIBHBIX KaTHMOHHBIX 6CHKOB,
uHTEpEpoHa;

HaJINM4YUC PELCITOPOB K aHTHUICHAM, SHJAOTOKCH-
HaM OaKkTepHii u Ipyrum Qakropawm;
MIPOJIOJDKUTENBHOCTD KU3HU — 4—7 IHEH.

bazodumst
0-1%

I'panynouutsl

CoZIepXKaT B rpaHyJiaX THCTAMUH, T'eTIapUH, Cepo-
TOHUH, MEJICHHO pearupyromas cyOocTaHIus
anadpunakcuu (MPCA) u 1p.;

pEryIupyOT NMPOHULAEMOCTh KallUIApOB U ar-
peraTHoe COCTOSIHUE KPOBH;

OCYIIECTBIISIIOT JIETPaHYJSIIUIO MPU aJuleprude-
CKUX PEaKIUsiX;

CEKPETUPYIOT XEMOATTPAKTAHTHI JUIS HEHTpOo(u-
JIOB M 203MHO(MIIOB,

MMPOAOJDKUTECIIBHOCTD )KMU3HU — MECAIBI U I'OABI.

D03MHOUITBI
1-5%

00e3BpeKMBAHNE U Pa3pyIICHHE TOKCHHOB Oel-
KOBOT'O TIPOUCXOXKICHHUS;

MPOJYKIIMS THCTaMUHA3bl U pa3pylICHUE THCTa-
MMHA;

paspylieHre KOMIUIEKCOB aHTUT €H—aHTHUTEJIO;
MIPOTUBOIIAPA3UTAPHBIA UMMYHUTET;

ciabast CocoOHOCTD K (harouuTosy;
MIPOJIOJDKUTENBHOCTD XU3HU — 10—12 nHei.

ArpaHyJoLUTHI

(= 10 % mumd.)

MonouuTs e (aronuro3 (Makpodaru): cnocoOHbI (parouuTHPOBaThH OoJiee
2-10 % KPYITHBIE 110 CPAaBHEHUIO ¢ OaKTEPUsSIMU YacTHUIIbI;
® XEMOTAaKCHC;
e BEIpabOTKa UHTEpICHKHHA-1 1 APYTrUX IUTOKUHOB;
® [IPE3CHTALNs AHTUT€HOB;
e Hayimure OOJIBIIOrO KOJMYECTBA JIU30COM U IEPOKCHCOM;
o muddepeHnnaIys B TKaHeBble MaKpoQaru, OCTEOKIACTEHI;
® [IPOIOJLKUTEIIBHOCTD XKH3HH — MECSIIIBl ¥ TOABI.
JIuMQpOLUTEL: | @ POIXOIKUTEIBHOCTD KU3HU — MECSIIIBI U TOIBL.
18-40 %
T-mumdonuter | e nuddepeHnUpoBKa B TUMYCE;
(60-80 % e OCYIIECTBIECHUE PEAKIHil KIETOYHOI0 MMMYHHTETA;
mmo.) ® pa3pylICHHUE YY>KEPOJIHBIX KIIETOK ITyTEM NPSIMOIO0 KOHTAKTa
¢ HumH (T-Kuimepsl pa3pymaroT 4yKepoiHble KIETKU, pH-
KpEIUIssiCh K HUM M BbIJENsist epHOPUHBI U [TUTOTOKCHYE-
CKH€ BELIeCTBA B UX LUTOILIA3MY);
® YJaCTBYIOT B OTTOP>KEHHUU NIEPECAXKEHHOTO OPraHa;
® CEKPETHPYIOT IIMTOKHHEL.
B-nmumbounter | e nuddepeHnnpoBka B KPACHOM KOCTHOM MO3TE;
(15-20 % ® OCYILECTBJICHHUE PEaKHi TyMOPAJIbHOTO UMMYHHTETA;
mmd.) ® CHHTE3UPYIOT aHTHUTEJIA IPOTUB YYKEPOJHBIX aHTUT€HOB;
® [10CJIe KOHTAaKTa ¢ aHTUI'€HAMH NPEBPAIIAIOTCS B TIa3MOLHU-
ThI, CHHTE3UPYIOIIIE aHTUTENA.
Hynesblie e npemmecTBeHHUKN T- u B-mumoruTos;
KIIETKH o

paspylieHne KIETOK, C KOTOPBIMH CBS3QJINCh AHTUTENA;
OITyXOJIEBBIX U HH(UIIMPOBAHHBIX BUPYCAMU KIIETOK.

45




JONOJHUTEJIbHBIE MATEPUAJIBI (IIPOI0JIZKEHHE)

Tabnuya 3.2

OCHOBHBIE XaPAKTEPUCTUKH MMMYHOIJIO0YJIMHOB

Cnoco0-
Kuacest Ipucyrt-
MoJiexy- HOCTH
HMMY- cTBHE
JsipHast NMPOHHUKATH DyHKINT
HOIJIO- B ceKpeTax
Macca yepes
Oy IUHOB CJM3UCTBIX
MJIALEHTY
[o[€] 150 000 + +++ Hefitpanuzamnus, orncoHu-
3alusl, arcIiOTHHALUS aH-
TUTE€HOB, pa3pyllieHue Oak-
TEpUH, reMoJIn3
IgM 900 000 + - Hefitpanuzamnus, orncoHu-
3amus, arrIoTHHALUSA
AaHTUTCHOB,  pa3pylICHHE
OakTepuii, TeMOJIN3; aHTH-
TeJla TIePBUYHOIO WMMYH-
HOTO OTBETa, aHTUTEHpAC-
TIO3HAFOIIHIA penenTop
B-mumdonmToB
IgA 160 000 ++++ — HefiTpanu3aiusi aHTUTeHa,
(slgA — 3ammUTa OT YYXKEepPOJHOTO
370 000) Ha YPOBHE CIIM3UCTHIX
IgD 180 000 — — Penienirop B-numdornutos
IgE 200 000 + — 3amura OT Yy)XEepPOIHOIro

Ha YpPOBHE CJIM3UCTHIX;
CBS3BIBAHHE C TYYHBIMH
KJIE€TKaMH, IMOBEIILIEHHE
MIPOHHUIIAEMOCTH  COCYIIOB
IpU KOHTAKTE CIM3UCTOU
C AaHTUT'€HOM

19G o0namaroT MakCMMaabHON CHOCOOHOCTHIO MPOHHMKATH B TKaHH,
II03TOMY OHM Haumbosiee 3PPEKTUBHO CBS3BIBAIOT U yNAJAIOT aHTHUIe-
Hel. OHU BBIPA0ATHIBAIOTCS B OCHOBHOM IPH BTOPHUYHOM MMMYHHOM
OTBETE, OJIHAKO MOT'YT IPOAYLIMPOBATHCS U MOCIE IIEPBOrO KOHTAKTa C
aHTUreHom, cMenss IgM (npu nepBUYHOM MMMYHHOM OTBETE). DTO
OCHOBHOI1 Ki1acc auTuten (10 75 % OT BceX UMMYHOTTIOOYJIMHOB).

IgM BbIpaOaThiBatoTCsl IpU NEPBUYHOM MMMYHHOM oTBere. [lenra-
MepHas MosieKynia IgM cocTouT u3 5 MOHOMEPHBIX MOJIEKYJI, TOJOOHBIX
MoJsekyie IgG, cBsI3aHHBIX AUCYIb(QHUIHBIMA MOCTUKAMU U J-LIEIBIO.
Omu anmumena ne npouuxarom uepes niayenmy. 1gM s dexkTnBHO
CBS3BIBAIOT KOMIUIEMEHT U aKTUBUPYIOT €r0 MO KJIACCUUYECKOMY IYTH,
obecrieunBasi paspylleHHe KJIETOK, Hampumep Oakrepuil. K stomy
KJIACCY UMMYHOIJIOOYJIMHOB OTHOCATCS U30I€MarryitoTHHUHBI — €CTe-
CTBEHHBIE aHTUTENA K S)PUTPOLIUTAPHBIM aHTUreHaMm A u B.

IgA — OCHOBHOI UMMYHOTJIOOYJIUH CIIM3UCTBIX, COAECPKUTCS TAKKE
B KpoBU. JluMepHblil IgA cOnEepKUT CEKPETOPHBIM KOMIIOHEHT, KOTO-
pHIii obecnieunBaeT NPOHUKHOBEHHE MOJIEKYJIbI yepe3 anurenuil. M3o-
aupoBaHHBINA Aeduuut IgA — camas yactas opMa NepBUUHOTO UM-
MyHoaeuIUTA.

IgD npucytcTByeT B CHIBOPOTKE B OYEHb HU3KOM KOHIIEHTpPALUH,
(yHKIIMM €ro OKOHYaTelbHO He wu3ydeHbl. IgD Ha mnoBepxHOCTH
B-nmuM@ouTOB BBHIMONHAIOT (YHKIMKM AHTUTE€HPACHO3HAIOLINX pe-
LENITOPOB.

IgE. Konuenrpanus IgE Bo3pacTaer npu amiepruueckux peakmusx
HeMesieHHoro Tuna. Beicokoaddunneie perentopsl k IgE HaxoasTes
Ha TY4YHBIX KJIeTKax M Oazodunax. IIpu cBs3piBanum IgE, dukcupo-
BaHHBIX Ha MeMOpaHaX TYYHBIX KJIETOK WM 0a30(HIIOB, C aHTUT€HOM
MIPOUCXOJIUT BBICBOOOXKICHHE MEIHATOPOB BocnaneHusi. IMeHHO 3TOT
MEXaHH3M JIEKUT B OCHOBE MaTOreHe3a aHaUIaKTUIECKUX PeaKIuil.
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JIOMOJTHUTEJIBHBIE MATEPHUAJIBI (TIPO/10/TKEHHE)

CucreMa KOMILIEMEHTA

KommniemeHnt coctour u3 Oojee yeMm
20 6eKOB — KOMIIOHEHTOB KOMIUIEMEHTA,
BBISIBISIEMBIX B KPOBH M Ha TMOBEPXHOCTH
HEKOTOPBIX KiIeTOK. KoMiiemMeHT wurpaer
BRXHYIO POJIb B 3aIIUTE OT YYKEPOIHOTO:
OH pa3pymiaeT OakTepuanbHble W WHOUIHN-
POBaHHEIE BUpyCaMH COOCTBEHHBIE KIIETKH,
YYacTBYeT B PETYJSIIMK BOCHATUTEIHHBIX
Y UMMYHHBIX pEeaKIuil.

HekoTtopsie (parMeHTBI KOMIIOHEHTOB
KoMIieMeHTa, Hanpumep C3b, sBISIOTCS
onconunamu. OTICOHU3UPOBAHHBIC KIIETKU
ovIcTpee GarorUTHPYIOTCS, TTOCKOIBKY (a-
TOLIUTHI AKTUBHO CBS3BIBAIOTCS C JTUMHU
KJIETKAMHU Yepe3 COOTBETCTBYIOIIUE pellerl-
Tophl. Taxke MHOTHE KOMIOHEHTHI CHCTE-
MBI KOMIUIEMEHTAa SIBISIOTCS XeMoam-
mpakmanmamu — BeUIeCTBaMHU, TpPHUBIIE-
KalONIMMH MMMYHHBIE KIIETKH, 3aIyCKaro-
MMM WX XEMOTAKCHC.

KommoHeHTsl  KOMILIEMEHTa
YCIIOBHO Pa3/IeNUTh Ha TPH IPYIIITHL:

1) KOMITOHEHTBI, 3aIyCKAIOIINE KIIACCH-
YECKUH IMyTh aKTHBAIIMY KOMILIEMEHTA;

2) KOMIIOHEHTBI, 3aIlyCKalolie aabTep-
HATHBHBIN TyTh aKTUBAIIUH KOMIUIEMEHTA;

3) aphexTopHBIC KOMIIOHECHTHI.

MOXHO

1. Knaccuyeckuid myTh aKTHBAIMM KOMILUIEMEHTA HaYyMHACTCS ¢ npucoequHeHus Cl K umMmyHHbIM KOMNIIEK-
cam, B cocTaB KOTOPBIX BXOmAT 1gGy.3 wim [gM u anTHTEH.

2. AlbTepHATHBHBIN MYTh AKTHBAMM KOMILJIeMeHTa HaunHaeTcs ¢ pacmerienns C3. bruonorndyecknii cMbict
TaKOW aKTHUBAIllMU KOMIUIEMEHTA 3aKIII0YaeTCsS B TOM, UTO 3alIUTa OT YYXKEPOJHOTO HAUMHACTCS €IIE 00 NOsA6IeHUs.
anmumes. AKTUBAIIMIO KOMIUIEMEHTA IO ajJbTCPHATUBHOMY ITYTH BBI3BIBAIOT MHYJWH, 3UMO3aH, OaKTepualbHbBIC
monmcaxapuabl u arperatsl [gG,, [gA nmm IgE.

3. O0pa3oBanne MeMOpPaHOATAKYHOIIEr0 KoOMIJIeKca. [Ipy akTUBAIMM KOMILJIEMEHTa KaK 10 KIaCCUYECKOMY,
TaK ¥ 10 aIbTEPHATUBHOMY ITyTH, 00pa3yeTcs MemMOpaHOamaxKylowuli KOMnieKc — CTPYKTypa, 1o (opMe HaroMu-
Haromas MWIMHAP, KOTOpas BCTPAMBAETCS B KIETOYHYIO MEMOpaHy U Hapymraer e€ memoctHocTh (puc. 3.5). Uepes
00pa30BaBIINIACS KaHAI B KIETKY YCTPEMIISIOTCS BOJA M DJIIEKTPOIUTHI, YTO MPUBOANT K € THOeIH.

=

C6opka membpaHoaTakylowero komnnekca

Puc. 3.5. Coopka MeMOpaHOATaKYIOIIET0 KOMILIEKCA

Jedensunsl (nar. defensio — o0opoHa, 3ammTa) — KaTHOHHBIE MENTHIBl IMMYHHON CHCTEMBI, HCIIOJIb3yeMble
WMMYHHBIMH KJIETKaMH JUISI YHUUTOKEHHS OaKTepuid, MOrIOMmEHHBIX NpH (arommroze. OObIUHO aedheH3UHbI MPH-
COETMHAIOTCS K KJIETOYHOH MeMOpaHe MUKpOOpPraHu3Ma U yriryOunstoTcst B He€, GopMuUpys mopooOpa3HbIe pa3phl-
Bbl. AKTHBHBI B OTHOLICHUH OaKTepHil, TPHOKOB M MHOTHX 00OJIOYEYHBIX U 0€3000109€UHBIX BUPYCOB. Y UNTHIBAS
IIMPOKOE PACIPOCTPaHEHNE AHTHOMOTUKOPE3UCTEHTHOCTH, Je(EeH3UHBI B HACTOAIIEE BPEMs MPUBIEKAIOT IPH-
CTaJIbHOE€ BHUMAHUE UCCIIEN0BATEIEH.

HcnpaBuTh 3a1aHMA Ha CTPAHMIIAX INPAKTHYECKHUE PABOTHBI 3AIIIMIIEHBI:

(moamuCh MpenoaaBaTeis)

47



3ausatue 4.

I'PYIIIbI KPOBU. CUCTEMBI ABO, PE3YC (Rh) U IPYTHUE. _
OU3NOJITOTI'MYECKOE OBOCHOBAHUE IIOJBOPA TOHOPCKOU KPOBU « »

JATA 3AHATUA

20

JICHb

MECSII] roa

OCHOBHBIE BOIIPOCHI.

1.

2.

3.

~

9.

Cucremsl rpynn kpoBu uenoBeka. [lonstue o CD (claster of differentiation)-anturenax kieTok KpoBH, KpOBETBOPHOU U JIMM(OHTHOI
TKaHU.

I'pynmst kpoBu cuctembl ABO. AHTHIeHBI (arTIIOTHHOTCHBI) U aHTHTENa (arTJIIOTHHUHBI) TPYIIN KPOBHU, UX XapakTepuctuka. O0pazo-
BaHUE arrjlOTHHOIEHOB U arrjiloTUHUHOB cucteMbl ABO.

Ponp arrmoTHHOTEHOB U arTIIIOTHHUHOB B ONPEeNIeHIH TPUHAIEKHOCTH KpOoBH K rpymre B cucteMe ABO. Mx koMOmHANINN B KPOBH
paznuuHbIX Tpynn cuctembl ABO. HacnegoBaHnue rpymn KpoBu.

Onpenenenne rpynmsl KpoBu B cuctemMe ABO. CtangapTHbIe CBIBOPOTKH. MOHOKIIOHANIBHBIC peareHThl. X OCHOBHBIE XapaKTePUCTHKH
Y KPUTEPHUH MPUTOAHOCTH IS UCTIONB30BaHus. [locieoBaTenbHOCT NEHCTBHUH MPH OMpeieieHnu Tpy kposu B cucteme ABO. Kpu-
TEPUH OTHECCHHS HCCICTYEMOM KPOBH K ONIPEACIEHHOM rpyIie. Bo3aMoKHBIE OITHOKH.

['pymniisl kpoBu cucteMsl pesyc (Rh), xapakTepucTrka aHTUICHOB U aHTHTeN. DOPMHUPOBaHNE aHTUI'CHOB M aHTUTEN K HUM B OHTOTCHE-
3e, oTinuns cuctembl Rh ot cucremsr ABO. TToceacTBHs epeTMBaHus KPOBH, HECOBMECTHMOH 1o cucteMe Rh. Pesyc-KoH(IHKT.
UccnenoBanwns, 00s3aTENBHO MTPOBOAUMEIE TIEpe]] IEpEeTUBAaHINEM JOHOPCKOI KPOBH U €€ KOMITOHEHTOB (ONpeeNieHHe TPYIITB KPOBH
perunuenta /A/ v sputporutos qoHopa /b/ mo cucremam ABO u Rh, mpo0sl Ha HHANBHIYAIBHYIO COBMECTUMOCTD KPOBH PELUITACHTA
u fgoHopa /B/, obnonorudeckas npoba /I'/). IlocneacTBus nepeanBaHus HECOBMECTUMOM KPOBH.

Hpyrue cucremsl rpynn kpoBu. CrcreMa JIeHKOIMTapHBIX aHTUTeHOB HLA, e€ 3HaueHwne, B T. 4. B TO100pe JOHOPCKHUX OPTaHOB.
JloHOpCKast KpoBb: €€ KOMIIOHEHTHI M Tpenaparbl. OCHOBHBIE MPHUHIUITEI TIEPEIUBaHUs KOMIIOHEHTOB JIOHOPCKOW KpoBH. DakTOpHI
PUCKa I pEHUITMECHTA IPU NNEPEIIMBAHUN KOMIIOHCHTOB KPOBH.

KpoBesamemaromue pactBopsl, ux kiaccudukaius. Guznonoruueckie TpeOOBaHUs, TPEABSIBIIEMbIE K HUIM B 3aBUCIMOCTH OT 3aMe-
aeMoi QYHKIIMK KPOBH WIIM BBHITIOJTHEHUS APYTUX (DYHKITHIA.

JUTEPATYPA

Ocnosnasn

[1].
[2]. C. 229-235.

ﬂonoﬂuumeﬂbuaﬂ
[3]. 4. 1. C. 513-522.
[4]. C. 201-205

BOnPOCHI /11 CAMONIOATOTOBKU:
1.

2.

B dem Baxneimue otnuums cuctemsl ABO oT cuctemsl pesyc-
(haktopa?

ITouemy ompenenenue rpymm kpoBu cucrembl ABO He mpoBoasT
npu Temnepatype Boimre 25 °C? Huxe 15 °C?

[Touemy onpenenenue rpynmsl KpoBu cucteMbl ABO mpoBoautcs
B TEUEHUE HE MeHee 5 MUH?

s gero B Karmiim, B KOTOPBIX MPOM30IIIIA arrIF0THHAIMS, J00aB-
JISIOT (DPU3HOJIOTHYECKHI PacTBOP?

Yro takoe pesyc-koH(uKT? [lepeuncnrre BO3MOKHBIE IPUUHHBI
€ro BO3HUKHOBEHHS.

K xaxuMm MOCHENCTBUSAM MOXKET MPHUBOAMUTH MEPBOE TEPEINBAHNE
KpOBH, HECOBMeCTHMOH 1o rpynne B cucteme ABO, B cucreme Rh?

10.
11.
12.
13.

B uéMm 3axrogaeTcst OTIMYre MPOILECCOB arTIIOTHHAIINN YPUTPOIIMTOB U CBEPTHIBAHIS
KpoBu?

B uem orimume metonoB ompeaeneHus rpynnsl kKpoBu cuctembl ABO ¢ momorisio
CTaHJAPTHBIX CHIBOPOTOK M MOHOKJIOHAJILHBIX PEareHToOB?

st gero mpoBoASTCS TPOOBI HA HHAWBUIYAIBHYIO COBMECTHMOCTE KPOBU PEITUTTHEH-
Ta 1 JoHopa no cucteme ABO u Ha pe3syc-coBmectumocTh? KakoBa MeToaMKa UX BbI-
MOJIHEHUS?

Kax Bemonasercs 6uonorndeckas npobda? Kakosa e€ mennp?

KaxoBo 3nauenue cucremsl HLA 17151 TpaHcImaHTauyMu JOHOPCKUX OPTaHOB U TKaHEH?
C KaKuMH LEISIMU IPOBOAUTCS] TUIIMPOBAHUE JICUKOLIMUTOB U HA YEM OHO OCHOBAHO.
Hazosure obuwmii mist nelikonutoB CD-mapkep u CD-Mapkepsl, crieniuuvHbIC JUTS
T-nmumbonuToB
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BONPOCHI 4151 CAMOIIOAT OTOBKH (P00 ZKEHHE):
14. Bpau cMeman HcciaeayeMyio KPOBb CO CTaHIAPTHBIMHU ChHI-
BOpoTKaMu B cooTHomeHnd 10 : 1 mo o0bémy. BozmoxHO
JIM OTIpE/IENIEHUE TPYII KPOBH U TOUEMy?
15. Ilo pesympTaTaM CMEIIMBAaHUS HCCIEIyeMOHl KpPOBH CO
CMAaHOAPMHBIMU CHIEOPOMKAMY ONPEAETUTE TPYIITYy KPOBU:
CTaHgapTHble u3oreMarrnioTUHUPYIOLLME ChIBOPOTKN

Il rp.

I'rp. Il rp.

| cepus

1l cepusa

16. Ilo pesympTaTamM CMEIIMBAaHUS HCCIEIyeMOH KpPOBH CO
CMaHOapmMHbIMU CbI8OPOMKAMU ONPENIIIUTE TPYIIITY KPOBH:

CraHnapTHBIC CHIBOPOTKU: | 1 11
ATTIIIOTHHALINS: + + +

17. llo pesynbTaraM CMELIMBAaHUS HCCIEIyeMOW KpPOBU CO
CMAaHOAPMHBIMU CHIOPOMKAMY OIPEAEIUTE IPYIILY KPOBU:

CraHgapTHBIE CBIBOPOTKHU: I Il 11 v
ATTIIOTHHALIUA: + + + —

18. [lo pesynbraraM CMELIMBAaHUS MCCIEIYeMOW KpPOBU CO
CMAaHOapMHbIMU Cbzeopomkamu onpez[eJmTe rpyrmy KPOBHU:

CraHgapTHBIE CBIBOPOTKHU: 11

.Oﬁ?

ATTIIFOTHHAIAS:

20. Ilo pe3ynbpraTam CMELIMBAHUS HCCIEAYEeMON
KPOBH CO CMAHOAPMHbLIMU  CbIBOPOMKAMU
OTIPENIENIUTE TPYIITY KPOBH:

?O&e(l) Aol
: @ & ‘

21. Ilo pe3ynbraTam CMeIIHBaHKS Hccne}:[yeMof/i
KPOBH CO CMAHOAPMHbLIMU  CbIBOPOMKAMU

OIIPECIINTE TPYIITY KPOBH:

0ss(l)  Ag()

s‘(m

ﬁ&("l)

SN 0\'
‘) L 2
ABo(IV) ‘)

22. Tlo pe3ynbpraTtam CMEIIUBAHUS HCCIETYEeMON
KPOBU C MOHOKIOHANbHLIMU — PeaceHmamu
ONIPEICIIUTE TPYIITY KPOBH:

CEPIl

MoOHOKJIOHAJILHBIE

Antu-A | Aatu-B | Aatu-D
peareHThI:
ATTIIIOTHHAIUS: - + -

23. Ilo pe3ynbpraTaM CMELIMBAHUS HCCIELYEMOR
KPOBH C MOHOKIOHAIbHbIMU —PeaceHmamu
OTIPEAETTUTE IPYNITY KPOBH:

19. [To pe3ynbTataM CMENIMBAaHUS WCCIEIyeMOW KPOBU CO | | MOHOKIOHAILHBIC
. AHnTu-A | AuTu-B | Aatu-D
0
CMAHOAPMHBIMU CblEOPOMKAMU OTIPE/ICITUTE TPYIIITY KPOBH: | | peareHThI:
CraHgapTHBIE CBIBOPOTKH: I Il 1] v i o Batd
ATTIIOTHHALUA: + - + — ATTIIOTHHAIS: AV L

24. Tlo pesynbTaTaM CMEIIMBAaHHSA HCCIe-
IYyeMOH KpPOBH C MOHOKIOHANbHbIMU
peazenmamu ONPENEIUTE TPYIMIy Kpo-
BI/I

...A An‘ﬂ"B A‘m"b

25. Ilo pe3ynbpTaTaM CMELIMBAHUSI HCCIIE-
JyeMOH KPOBH C MOHOKIOHANbHBIMU pe-
aeeHmamu OTIPENEIUTE TPYIITY KPOBH:

26. [lo pesynbpraTaM CMELIMBAHUS HCCIIe-
JIyeMOM KpOBH C MOHOKIOHATbHbIMU pe-
azeHmamy OTPEENINTE TPYIITY KPOBHU:

NAAHWET ANA ONPEAENEHUA AHTUIEHOB 9PUTPOLMTOB

aHTn-e anutn-K aHTh- k

srestfcet 9 £ eIk e

Nopnuce:

Ubgrob i

@amunua, N.0.

DenoTun fara

49




Pa6ora 4.1. IIPO®PECCUOHAJIbHAS JJEKCUKA U BA3OBBIE IOHSTHS (3aNI0JITHSIETCS I0OMAa CAMOCTOSITEJIHLHO)

CucreMsl rpynn KpoBH —

CTaHI[apTHBIe CBIBOPOTKH —

ATTIIIOTUHOT€HBl — MOHOKJIOHAJIbHBIC PeareHThl —
ATTIIIOTUHUHBI — buonoruueckas mpoba —
ArTiroTuHanusa — JloHop —

Cucrema HLA — Penunnent —

Padora 4.2. ITIPOCMOTP YYEBHBIX BUJEO®UJIHMOB

1. «Onpenenenue rpymi kposu 1o cucreme ABO» (11:01) — k pabore 4.3.

2. «Onpenenenne pe3yc-IPHHAIICKHOCTH KPOBU B pobupke Oe3 moxorpesay (2:00) — k padote 4.4.

3. «OnpezeneHue rpymibl KPOBH MTPH MOMOIIM MOHOKJIOHAJIBHBIX CBIBOPOTOK» (1:24) — Kk paboTe 4.5.
[IpenoaBaTens MOXKET NPEASIOKUTH TPOCMOTPETH JIOMOJIHUTENIbHBIE BUACOPHIBMBI, pa3MeriéHHble B DY MK.

Pa6ora 4.3. ONPEJEJEHME I'PYIIIbI KPOBU CUCTEMbI AB0 ITPM IOMOIIM CTAHIAPTHBIX CBIBOPOTOK (IeMOHCTpAIIHSI)

[IUU Y9€OHBIX BUACO(PHIHMOB.

!E|. [=] PaGora moxer IMPOBOAUTHCA B BUAC NEMOHCTpPA-
EJE%'

- ['pynmoByr0  mpUHANIEKHOCTh  HCCIETYEMOM
KPOBU OTPECIISIIOT ¢ TIOMOIIBIO CTAHIAPTHBIX CHIBOPOTOK, TIPHUTO-
TOBJIEHHBIX M3 JOHOPCKOW KPOBH C WM3BECTHON TPYINIIOBOHN MpHU-
Ha/JIeXKHOCTBIO, OJ1arofjapsi 4eMy B CHIBOPOTKE COZEpkKaTcsl Ompe-
NEeNEHHbIE aHTHUTeNa (arrJIFOTUHUHBI) COOTBETCTBYIOIIEH TPYIIIIBI
KpoBH. [IprHAIEKHOCTE MCCIEAYEMON KPOBU K OINpPENCIEHHOU
TpyIIe ONpeesoT M0 HAIMYUIO WM OTCYTCTBUIO pearkyuu cem-
azenromuHayuy, T. €. CKJIeUBaHUs SPUTPOLIUTOB.

B ocHOBe Takoll peaknHMM JIEKUT B3aUMOJEHUCTBUE MEXIY @HMUEHAMU
IPUMPOYUMOE UCCcedyeMou Kposu W COOTBETCTBYIOUIUMH OOHOUMEHHbIMU
anmumenamu cmanoapmuou cvigopomku. Tak Kak aHTUTENA, COAEPIKALIUECS
B CTaHJAPTHBIX CBHIBOPOTKAX, U3BECTHBI, 110 PE3yabTaTaM HaJIU4Ms WIH OTCYT-
CTBHS arrJIFOTUHALIMM OINPEAEIIAIOT AHTUT€HBl 3pUTPOLIUTOB UCCIEAYEMON KpO-
BU, U, TAKUM 00Opazom, — Tpymnny KpoBu cuctemsl ABO (neiictBytomue uH-
CTPYKLIMM II0 ONIpeNeNeHNI0 TIpynn KpoBH cucrteMbl ABO u pesyc-npu-
HA/JIS)KHOCTU KpOBHU pa3MeltieHsl Ha caiite PHIIL] Tpancdy3uonoruu u mMeau-
IIMHCKUX OuotexHonoruii mo aapecy http://blood.by/o-centre/normativno-
pravovaya-baza).
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Pa6ora 4.3. (npomoJizkeHue)

Martepuanbl u 000pya0BaHMe. CTaHAAPTHBIE CHIBOPOTKU ABYX Pa3IUYHBIX CEpHil ¢ 000-
3HAYCHHEM HaJM4Yusi B HUX AHTUTEN W TPYNNbl KPOBU, U3 KOTOPOH OHU MPUTOTOBJICHBI,
0af(h), AB(I), Ba(lll) 1 ABO(IV); 6enas dapdopoas tapenka win rianmer; 0,9 % pac-
tBop NaCl; crepuiibHblie ckapudUKaTOphl, BaTa, CTCKIISIHHBIC MMAJOYKH, TUHIICT; aHTUCEITHK;
CT'O; émkoctb 1t cOopa oTpaboOTaHHOTO MaTepuaia ¢ Ae3pacTBOPOM.

Xoa pa6Gorbl. OrmpeneneHue TPYINbl KPOBU JOHKHO MPOBOAMUTHCS B TMOMEIICHUU
C XOpOIIIUM OCBellleHueM rpu Temmeparype 15-25 °C.

Omnpenenenre NpoBOJAT HA Tapejke WM IUIAHIIETE CO CMAaYyMBAaE€MOM IOBEPXHOCTBIO.
B cootBercTBytOIIME YriryONeHUs IJIaHIIETa BHOCAT omoenbhuimy tunetkamu mo 0,1 mu
(1 GombImas Karwist) KaXKa0i CTaHAapTHOM CHIBOPOTKH IBYX cepuit (puc. 4.1, 4.2). Kpob s
ucclieIoBaHus OepyT U3 Majblia WK U3 BEHbI, COOII0as MIpaBuiia aCeNTUKU, U CyXUMH CTe-
PUIBLHBIMU CTEKJITHHBIMU TAJI0OYKaMH WM YTOJIKaMH IIPEIMETHOTO CTEKJIA MOCIEA0BATEIbHO
n00aBIsAOT KpoBh (Kammo B 10 pa3 MeHnbine 00béMa chIBOPOTKH, mpuMepHo 0,01 mu)
B KOKAYIO KaIUII0 CHIBOPOTKH, TIIATENIBHO MX NepeMeliuBas. Hedonycmumo ucnonvb3oeams
0Jis1 3MO20 OOHY U MY Jice NANOUKY, MAK KAK MO MONCen NpUeecmu K CMeuU8aHu az2eio-
MUHUHOB PaA3HbIX 2pynn Kpoeu. 11omydeHHy0 cMech JOTIOHUTEIBHO EPEMEIIUBAIOT JETKUM
MOKAaYMBAHHUEM IUJIaHILIETa ¥ HAOIIOIAI0T 32 XOJIOM PEaKIMi B TEUCHUE He MeHee 5 MHH.

OOBIYHO peakius arrTITHHAIMA HaunHaeTcs: B TeueHune nepBbix 10—30 ¢, ogHako arriro-
TUHAIUS MOXKET OBITh Ooyiee MO3IHEH, HampuMep, C IPUTPOLUTAMU KPOBH MOATPYIIIBI
AzB (IV). Tlo Mepe HacTyIUIeHHs arrilOTHHAIIMK, HO HE paHee 4YeM 4Yepe3 3 MHUH, B KaIUH,
B KOTOPBIX HACTYMHWJIA arrjaloTUHAIM, 1o0aBmnstoT mo 1 Gonpmoit kamne (0,1 M) U30TOHU-
yeckoro pactBopa NaCl mjst paspyiiieHuss HHOT1a HACTYIAOMICH JIOKHOM arrIFOTHHAIIMH —
HeCHeM(PUIECKOr0 CKICHBAHUS SPUTPOIMTOB. HalmroaeHune mpoaoiiKaroT MpH MOKaYHBa-
HUU TUTAHTIETa 10 OKOHYAHUSI 5 MMH, TTOCJIC Yero OKOHYATEIHHO OIIEHUBAIOT PE3yJIbTarT.
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Puc. 4.1. Cranmaptusie ceisopotku Oof3 (1), AB (1),
Ba (1) u ABy (IV) rpynm KpoBu ABYX pa3HbIX cepuil

V/

Peakuust B kax10# Karie MOKeT OBbITh MOJOXKUTENBbHOMN 100 oTpunatenbHoi. [Ipu momo-
JKUTEITBHOW peaknuu (+) B CMECH MOSBISIOTCS BHIAMMBIC HEBOOPYKEHHBIM TJIA30M MEJKHE
KpacHbIe 3EPHBINIKH (arTIIOTHHATBI), COCTOSIINE U3 CKICCHHBIX 3PUTPONHUTOB. OHU MOCTe-
MEHHO TPYNIUPYIOTCS B 0oJiee KPYIHBIE 3€pHa WM XJIOMbs HempaBwiIbHOW ¢dopmbl. [Ipu
9TOM CHIBOPOTKA IMOJHOCTHIO UM YaCTUYHO OOECIIBEUMBAETCS W MPOCBETIsieTcs. B cmyuae
OTPHUIIATENILHON PEaKIUU (—) COIEpPKUMOE Kameidb OCTAaéTcs PAaBHOMEPHO OKpAIICHHBIM
B KpacHBIN 1IBET, U arrJlOTUHATH B HEM He oOHapykuBatotcs (puc. 4.3). Pezyiomamsl peak-
Yuu 8 Kanisx ¢ CblBOPOMKAMU OOHOU 2pynnbl 00eux ceputl O0JIHCHbL OblIMb 0OUHAKOBLIMU.

'4

A\

=

0

Puc. 4.3. Peakius
HcclielyeMon KpOBU
C CBIBOPOTKOM:
a — noJjoxuTensHast (+),
0 — orpuuarensHas (—)

N

7

Puc. 4.4. Cxapuduxarops
(J1aHLEeTHI)
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Bo03MO:KHBI YeThIpe pa3jIMUYHbIX KOMOUHAIIUN peakuuii (puc. 4.5):

1) arrIFOTHHHUHBL CTAHAAPTHBIX CHIBOPOTOK BCEX TPEX TPYII HE BBI3BAIM PEAKIMU arrIFOTHHALUH,
U BCE KaIUIM OCTAIUCh PABHOMEPHO OKpAIIEHHBIMU B KPACHBIH 1IBET.

B atom ciyuae uccienyemas KpoBb npuHamiueskut k epynne Oofs (1);

2) armIIOTHHUHBI CTAHIAPTHBIX CBIBOPOTOK, MpurotoBieHHbIX u3 Kposu rpymn Oaf (1) u Ba (1), BbI-
3BaJIM PEAKIMIO arTJIFOTHHAIMH, a CBIBOPOTKH KpoBu rpymibl AP (1) — Her.

Hccnenyemas kpoBb npuHamIeKut k epynne Af (11);

3) arrarTHHUHBI CTaHAAPTHBIX ChIBOPOTOK KpoBu rpynm Oof (1) u AP (1) BeI3BasiM peakuuio arrito-
TUHAIINH, a CBIBOPOTKH KpoBu rpymisl Ba (1) — Her.

Hccnenyemas kpoBb npuHaminekut k epynne Ba (111);

4) arrIIOTHHUHBI CTaHIAPTHBIX CHIBOPOTOK KPOBH BCEX TPEX IPYIIH BBI3BAIM PEAKIUIO arTIIFIOTHHALIMH.

Hccnenyemas KpoBb NPUHAMISKUT K epynne ABO (1V).

B ciyuae onpenenenus npuHaaiexHocTH kpoBu K rpymne ABO (1V), npexie yeM caenath Takoe 3a-
KIIFOUYEHUE, JUISI UCKITIOYEHUST HeCTIeNU(UIECKON arTIIOTHHAMN HEOOXOIMMO MPOBECTH JOMOTHUTEIb-
HO€ KOHTPOJIBHOE UCCIIEJOBAHUE CO CTaHAApPTHOM cbhiBopoTKoil kpoBu ABO (IV) rpymnmsl no Toii ke me-
TOJIMKE B CBOOOJHOM (UMCTOM) KBaApaTe TapeIIKu.

OTcyTcTBUE armIIOTMHAIMKM B 3TOM MCCIIEJOBAHUU IO3BOJISET CUMTATh paHee MOIYyYEHHbIE peaKIUU
crnenupuYecKUMHI U OTHECTH Hccaenyemyro kpoBb k rpynne ABO (IV). Hanuuue arrmotuHanuu ¢ cbl-
BopoTkoi kpoBH rpymnmsl ABO (IV) roBoput o Hecnenuduueckoit arrimoTuHauu. B Takom cimyyae uc-
CIIe/IOBaHUE CIIeAyeT MOBTOPUTH ¢ OTMBITEIMU B 0,9 % pactBope NaCl sputponuramu B 1abopaTopHbIX
YCIIOBUSAX. Buiasnenue opyeux KomouHayuii peakyuti azeiiomutayuu 2080pum o HenpasuibHom onpeoe-
JIeHUU 2PYNNoGoU nNpUHaoIelcHocmu kposu no cucmeme AB(!

Hapucyiime cxemy onpeoenenus xasxicooii uz epynn kpogu cucmemut ABO:
(06BéM Kkanum KpoBH B 10 pa3 MeHbIIIe KAIUIM CHIBOPOTKH, TeMmnepartypa 15-25 °C)
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Puc. 4.5. Pe3yabpTathl onpeeneHus rpymnmn

Oap (I)
(anTH-A+B)

AB (1)
(anTu-B)

Ba (111)
(anTH-A)

AB, (IV)
)

KpoBH cuctemsl ABO
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OmmOKU npu ONpeAesIeHUH TPYNNOBOM NMPUHAJIEKHOCTH KPOBU BO3MOXKHBI
B Cllyyae OLIMOOYHOIO PacloyIOKEHHs PeareHTOB, a TAKXKe B CUTyalUsX, KOTJa
arrJIIOTUHALUS HE BBIABIISCTCS WIN TMOSBIISETCS JIOKHAS arTJIFOTUHALIUS.

Kaxnplil pa3 npu onpenesneHUH IpyHnbl KPOBH ClIEAYET MPOBEPUTH PACIOIo-
KEHUE PEareHTOB, a TAKXKE BU3YyalbHO OLEHUTh UX KAauyeCTBO, MCKIIOYUThH HC-
MOJIb30BAHNE MOMYTHEBIINX, YaCTHYHO BBICOXILIUX PEAreHTOB, PEareHTOB C HC-
TEKIIMM CPOKOM I'OJHOCTH.

Omcymemeue azentomunayuy 9amie BCero MoxeT ObITb 00yCIIOBJIEHO:

1) 3aMeyIeHHEM JTOM peakiMy MPH TEMIIEPAType OKpysKaroliei cpeasl > 25 C,
MOCKOJIBKY aKTUBHOCTb arriarOTHHUHOB cucTteMbl ABO mpu BBICOKOI Temmepary-
pE PE3KO CHUKAETCH;

2) noOaBlIeHUEM K CTAHJAPTHBIM CBIBOPOTKAM HM30BITOYHOIO KOJIMYECTBA HC-
CJIEAyeMOH KPOBH, 4TO BEAET K CHIKEHHMIO B HUX TUTpPa (KOHLIEHTPALH) arrilo-
TUHUHOB. Manblii 00BEM KamiM KpPOBU TakKXKe 3aTPyIHSET arriOTHHALUIO.
ITomHuTe, yTO 0OBEM KaraM BHOCUMOM KpOBM J0JDKEeH ObITh B 10 pa3 meHble
00bEMa KaIulu CHIBOPOTKHY;

3) cnaboii aKTMBHOCTBIO CTAaHAAPTHOM CHIBOPOTKM WIIM HU3KOW arrirOTHHUPY-
IOlIeH CLIOCOOHOCTBIO IPUTPOLIUTOB.

BrusBrienue noorcnoil acentomunayuy npu €€ (HaKTHIYECKOM OTCYT-
CTBHHM MOXET OBbITb OOYCJIOBJIEHO MOJCHIXaHUEM KAaIUIM CBHIBOPOTKHU
1 00pa30BaHUEM «MOHETHBIX CTOJOMKOBY SPUTPOLIUTOB WIIH MPOSIBIIE-
HUEM Hecneun(UIecKoi X0JI0A0BOH arrIIOTUHALNY TPH MTOHKECHUN
temnepatypsl < 15 °C.

JloGaBieHune Karuid H30TOHMYECKOTO pacTBOpa XJOpUAA HATpHs
K UCCIIEIyeMOil CMeCH CHIBOPOTKH M KPOBHU U MPOBEACHUE UCCIIEI0BA-
Hus nipu Temreparype ot 18 g0 25 °C no3BossitoT n3dexarb yka3aH-
HBIX OIITHOOK.

Ipumeuanne. [Ipu nmonydeHNH COMHUTEIBHOTO WM HEYETKOTO pe-
3ylbTaTta MpH TEPBOM OMPEIEICHUN TPYMIbl KPOBH IMPOBOIST IO-
BTOPHOE HCCIIEZOBAaHHE TPYIIOBON MPUHAAJIECKHOCTH TOW K€ KPOBHU
CO CTaH/JapTHBIMU CHIBOPOTKAMU JIPYTHX CEpHUH.

Ecnu pesynbTaThl OCTAlOTCS HESICHBIMH, TO CIIEAYET ONPEACIIUTh
TPYIIy KPOBU MEPEKPECTHBIM CIIOCOOOM TPU MOMOIIU CTaHIAPTHBIX
CBIBOPOTOK M CTAHIAPTHBIX IPUTPOIMTOB WM C MOMOIIBIO MOHOKIIO-
HAJIBHBIX aHTHUTEN B JJA0OPATOPHBIX YCIOBUAX (CM. JOMOJTHEHUE).

IMPOTOKOJI
Yka3zanus K 0opopMIeHHIO TPOTOKOJIA: Tabnuya 4.1 Tabnuya 4.2
1. 3anonnume tabmuuet 4.1 u 4.2. B tadn. 4.2 I'pynnsl | ATTIIOTHHOTeHbI | ATTyIIOTHHHHBI | | Tpynnbt I'pynnbl CTAaHAAPTHBIX CHIBOPOTOK
YKaKXHUTE, B KAKOM CJIy4a€ NPOMCXOAUT (+) uiu KPOBH PUTPOLUTOB CHIBOPOTKH kpoeu | Oaf (1) | AB(I1) | Ba (1) | AB, (V)
HE IIPOUCXOIUT (—) arTJIOTUHALUA. OaB (|) OQB (|)
AB (1) AB (1)
Ba (111) Ba (1)
2. Hapucyiime cxemy OIpEIENCHUS TPYIIIbI AByg (IV) ABy (|V)

kpoBu cucteMsl ABO 0na uccredosasuweiics na :
3anAMUU Kposu 1 onpedenume TPYIITY UCCIENO0- £

s ot OO0
OO0

KpoBu cucteMbsl ABO

CxeMa ombITa OIMPEACIICHUA I'PYIIIbI

3. Uepes MUH B KaIlJIi, B KOTOPBIX MPOU30IILIA arTiIko-
TUHaUus, 100aBIAeTCs 10 Kall. ,
YTO MTO3BOJISAET UCKIOYUTh

4. BeiBOa: ncciieoBaHHAs KPOBb OTHOCHTCS K
cuctemsl ABO, T. k. €€ 3pUTPOLUTEI
(cooeporcam/ne cooepacam) arrmroTHHOTCH(bI)

rpynmne
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Pa6ora 4.4. ONIPEJAEJEHUE PE3YC-D IMMPUHAIVIEXKHOCTH KPOBH (JieMOHCTPAIHS)

@ PaboTa MOXeT MPOBOIUTHCS B BUJE JAEMOHCTPALUHU yYCOHBIX (DHIIEMOB B KOMITh-
10TepHOM Kitacce win B DYMK.

* OmnpeneneHue pe3yc-MPUHAIICHKHOCTH UCCIEAYEMONH KPOBU MPOBOISAT MO TAKOMY
JKe TIPUHIINITY, KaK ¥ ONpeelicHHEe TPYIIbl KpoBU B cucteMe ABO, B KIMHUKO-IHArHOCTHYECKON
naboparopuu. MccieayeMyro [elbHYI0 KPOBb HIIH B3BECH SPUTPOIIMTOR CMEIIHBAIOT C YHHBEPCAIb-
HOW aHTHPE3yCHON CHIBOPOTKOM, COAEpIKAIlel aHTHTENa K pe3yc-antureny D (mamee — antu-D)
U TUIIEHHOW TPYIIOBBIX aHTHUTEN aHTU-A U aHTH-B. [lo HMCTeYeHHMU YCTAHOBIEHHOTO BpPEMEHU
CMECh TIPOBEPSIOT HA HATHYHE arTIIOTHHAIMHY, IPH MOSBICHAN KOTOPOU PEaKIMI0 CUMTAIOT IMOJIO-
JKUTENHHOU, a KPOBh — COJIepiKalel pesyc-antureH. Cucrema pesyc, B oTinuue oT cuctemsr ABO,
He umeem ecmecmeeHHbIX a2eliOMUHUH0G, HO OHH MOTYT TIOSIBIITHCS TIPH MIMMYHH3aLUN OpTraHu3Ma
Pe3yc-0TPULIATEILHOTO OPraHU3Ma Pe3yC-TI0N0KUTEIBHON KPOBBIO.

MarepuaJjbl 1 000pyI0BaHMe: YHUBEPCATBHBINA pearcHT aHTUPE3YC IS IKCIIPECC-METoa Ompe-
neneHus pesyc-npuHaminesxkHoct kposu; 0,9 % pacteop NaCl, myma; crepunbHble cKapu)UKATOPEL,
BaTa, CTEKJIIHHAS MaloOuKa, IMUHIET B 6 % pacTBOpe MEpeKUCH BOAOPOJA; MPOOUpKa ¢ PEe3MHOBOM
npobkoi, antucentuk, CI'O, émkocTh A5t cOopa 0TpaboTaHHOTO MaTepHala ¢ Ae3pacTBOPOM.

Xon padotel. Ha 1HO mipoOupky moMeniaroT 1 Karuio yHHBEpCAIbHOW aHTHPE3YCHOU CHIBOPOTKH
(artu-D) u 1 kammro ucciaemyeMoi KpoBH (HITH SpUTPOIUTOB). ComepkuMoe pOOHUPKH TepeMeIH-
BAIOT BCTPSIXMBAHUEM; 3aT€M MEJUICHHO TOBOPAYMBAIOT MIPOOUPKY, HAKIIOHSS €€ IMIOUTH 10 TOPU30H-
TAJILHOTO MOJIOXKEHUSI TAKMM 00pa30M, 4TOOBI COJEPIKUMOE PACTEKATIOCh MO CTEHKaM — 3TO JIeNaeT
peakuuio 6osee BEIpakeHHOH. Kak mpaBuito, arriaroTrHAOUs HACTYIIAeT B TeUeHHUE |- MUH, HO JUIS
00pa3oBaHUs YCTOMYMBOTO KOMIUICKCA «aHTHI'CH — aHTHTENIO» U YETKO BEIPAKEHHOH arTIIIOTHHAIIHH,
a TaKKe BBHJLy BO3MOKHOCTH 3aMEJICHHOW PEaKIUy MPHU CIad0 BBIPAKEHHOHN arrtoTHHUPYIOIIEH
CIOCOOHOCTH IPHUTPOIMTOB, KOHTAKT SPUTPOLUTOB C PEareHTOM CIIEIyeT MPOBOIUTH, Bpalas Ipo-
OHMpKy B IOYTH TOPHU30HTAILHOM IIOJIOKCHUN He MeHee 5 MUH NMPH KOMHATHOH TeMmmepaType.
3areM A MCKITIOYEHHs HecTenn(UYeCKOH arriaroTHHAIMH SPUTPOLUMTOB B MPOOUPKY JA00aBISIOT
2-3 M m3oToHHueckoro pactsopa NaCl, 3axkpbIBaloT HpOOHPKY NMPOOKOH M HepeMEeIInBaIOT, HE
BCTPSXUBAS, MyTEM 2—3-KpaTHOTO MepeBEPTHIBAHUS MPOOUpKH. OLEHKY pe3yabTaTOB MPOBOMSAT BH-
3yaJbHO Ha CKOCE KHIKOCTH WM Yepes JIYITy.

OnHOBpPEMEHHO C HCCICAOBAHHMEM LENBHONH KPOBH TNPOU3BOIUTCS KOHTPOJIBHOE HCCIIEIOBAHKE
CHECHU(UIHOCTH W aKTUBHOCTH CBIBOPOTKH AaHTHUPE3yC CO CTaHAAPTHBIMHU PE3yC-TIOJIOKUTECIHHBIMU
SPUTPOUUTAMHU TOH ke rpymnns! win rpynms! 1 (0) mo cucreme ABO u cTanmapTHEIMH pe3yc-OTpHIia-
TEJIEHBIMH SPUTPOLIUTAMH, 0053aTETIHFHO OTHOTPYIIITHBIMHU C HCCIETyeMON KPOBBIO.

Hannune armmoTHHAIME B BHIE XJIOMBEB M3 DPUTPOLUTOB HA (POHE MPOCBETIIEHHOW KHIKOCTH
yKasbIBaeT Ha pesyc-D nonoscumenvuylo npuHamIexRHOCTH HccaenyeMoii kposu (RhDY). Orcyr-
CTBHE arTIIOTHHAIMH YKa3bIBaeT Ha €€ pes3yc-D ompuyamenviyio npunamiesxxaocts (RhDY).

OummoKH py ONpPEeICHUN TPYIIIOBON MPHUHAUIC)KHOCTH KPOBH
o Rh-dakropy kak mpaBuiao CBA3aHBI C CHUTYAIMSIMH, KOT/Ia arriIio-
TUHAIMS He BBIABIseTcs. OTCYTCTBHE arryIFOTHHAIIMH MOXET OBITh
00YCIIOBJICHO CIIENYIONIMMU IIPHIUHAMU:

1) 3ameyIcHHEM BTOM PEeaKIMU MPU HUZKOU MeMnepamype OKpy-
arcarougeti cpedwt < 15 °C (ompeneneHue rpynnoBoi MpUHAIEKHO-
CTH KPOBH MOXHO MPOBOJUTH TOJBKO MPH TEMIEpaType B MOMEIIe-
HuM oT 18 no 25 °C);

2) nobGaByieHHEM K YHHBEPCAJILHON aHTHPE3yCHOU CBIBOPOTKE U3-
OBLIMOYHO20 UNU HEOOCMAMOYHO20 KOIUYeCmEa ucciedyemotl Kposu,

3) necobnrodenuem epemeny KOHTAKTa 3PUTPOIIUTOB C PEareHTOM
W paHHUM Jo0aBJIeHuEM (DHU3pACcCTBOpA UIU UHIMEHCUBHBIM 6CMPIXU-
6anuem npooUpPKu.

Pesynbrar cuuTaetcs ucmuHHbIM TIOCIE TPOBEPKH CIICHU(PHIHOCTH
W aKTUBHOCTH CBHIBOPOTKHM aHTUPE3YC CO CTaHIAPTHBIMU SPHUTPOITH-
TaMu (CM. BBIIIE), a TaKXKe MOCIIe KOHTPOJIBHOTO HCCIEeIOBAHUS, KO-
TOPOE TMPOBOJIMTCS IMyTEM CMEITUBAHMS 1 KaIUTd UCCIIEAyeMOi KPOBH
¢ 2 karusamu 0,9 % pacreopa NaCl u 1 karueit 33 % pacrtBopa mo-
JIUTIIFOKKAHA (JUTS UCKITFOYEHUS HeCTIEITU(PHUECKON arTITIFOTHHAITIH).

Ykazanusi K 0opMIIEHHIO IPOTOKOJIA:
1. HapucyiiTe cxeMy OITbITa OIpEAEIEHIs pe3yC-TIPUHAICKHOCTH
HCCIIEAYEMOU KPOBHU.
2.Tlo pesynbTaTaMm OIBITa CcAeNaiiTe BBIBOA O pe3yc-IPUHA-
o + —
JISKHOCTH HccaeaoBanHoi kposu (RhD™ mim RhD™).

IMPOTOKO.I

1 kan. +

1 kan. \
—— MWH

2-3 mn

1. Onpenenenue pe3yc-npuHaAICKHOCTH KPOBH.

2. BeiBoa: uccienyeMasi KpoBb SIBIISICTCS (RhD” wmu RhD),
TaK Kak [IpU CMEIINBAaHUU €€ C YHHBEPCAJIbHBIM aHTHUPE3yC pearcH-
TOM B IIpoOUpKe HalIr0AaeTCst (0a, Hem) arrmoTHHALIUSL.
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Pa6ora 4.5. ONIPEJEJEHUE I'PYIIILI KPOBU CUCTEM ABO 1 Rh ITPY MOMOIIA MOHOKJIOHAJIBHBIX AHTUTEJ (PEATEHTOB) (1eMOHCTpAIHsl)

E3#E [lepen BmmonHeHMeM paGOTEI MPOCMOTPHTE YdeOHbIE
(¢uIbMBI B KOMIBIOTEPHOM Kilacce kadeapsl win B OYMK.

JI7st ompeneneHus rpymn KPOBU MokKa emé yacto ucrnonb3yores ABO- u Rh-Tumu-
pyromue (M30reMarrIlOTHHUPYIOLINE) ChIBOPOTKHU, NPUIOTOBJIEHHbIE U3 JOHOPCKOM
KPOBH Y€JIOBEKA U COJEpIKallle aHTUTeNa K arrJIIOTHHOT€HAM 3PUTPOLIMTOB. DTH aH-
TUTEJIA SIBJIAIOTCS MPOJYKTOM IOJIMKJIOHAIBHOTO HMMYHHOI'O OTBETA, T. €. OHM IIPO-
UCXOZAT U3 PA3IMYHBIX KIIOHOB aHTHTEI00Pa3yIOLIUX KJIETOK U MPEACTaBISAIOT cO00M
Ha0Op MMMYHOIIOOYJIMHOB pa3IMYHbIX KJIACCOB. J[JIsl MOJIY4YEeHUS TaKUX CHIBOPOTOK
TpebyeTrcst 6OJIbIIOE KOINYECTBO JOHOPCKOW kpoBu. Kpome TOro, TUTp HMPHPOIHBIX
aHTUTEN B KPOBH Ye€JIOBEKa OOBIYHO HHU30K, I03TOMY YacTO IOJIYYEHHbIE CHIBOPOTKH
001aJaf0T HU3KOW aKTUBHOCTBIO, B CBSI3U C UM IPUXOAUTCS UCIIOJIb30BaTh CHIBOPOT-
KU, OJTy4EHHBIE OT CHENNaIbHO UIMMYHU3UPOBAaHHBIX JOHOPOB.

Bcé Gosnbliee pacnpocTpaHeHHE MOJTy4YaeT TEXHOJIOIUs MOJIY4YEeHUs! aHTUTEN, OCHO-
BaHHAs HA CIIMSHUM 3JI0KAYECTBEHHOW MUEIIOMHOI KJIETKH C aHTUTEI000pa3yoLuM
auMboLUToM MbIIU. B pesynbrate cnusHUsA oOpasyeTcs TMOpuUIHas KieTka (eubpu-
0oma), HaclleyIoIasi OCHOBHBIE CBOWCTBA CBOMX pPOAMTENEH: O€CCMEPTHOCTh M CIO-
COOHOCTB K HEMPEPHIBHOMY POCTY — OT OITyXOJIEBOW KJIETKH, U CHOCOOHOCTH K MpPO-
JOYKLIUHU aHTUTENT — OT B-immdonuTa.

AHTHTENA, CeKpEeTHpYEMbIe KJIETKAMHU-IOTOMKAMHU TaKUX I'MOPHUIOB, MOHOKJIOHAJIb-
HbI, T. €. TIPOUCXOMSAT U3 OJHOTO KJIOHA KJIETOK, IPUHAIeKAT K OJHOMY KJIacCy UM-
MYHOTJIOOYJIMHOB, HAalpaBJIEHb! IPOTHB OAHOTO AHTUI€HA, CTAHIAPTHBI U MOTYT OBIThH
HOJIy4YEHBI B JIIOOBIX KOIWYECTBaX. [ MOPUIOMBI MBIIIMHOTO MPOUCXOKAECHHS CIIOCO0-
HBl K POCTY KaK B KyJIbType, TaK U B OPTaHU3ME MBIIIN B BUJI€ ACIIUTHON OITyXOJIH,
HNPOAYLHPYS AaHTUTENIA B OU€Hb BHICOKUX KOHIIEHTPALUSAX — JI0 HECKOJIBKUX JECATKOB
rpaMMOB Ha JIUTP.

Jlnst monmydenust ABO-, Rh- wim 1pyruX MOHOKIIOHAJIBHBIX PEAareHTOB JIOCTATOYHO
JIeNIaTh CMBIB KYJIBTYpbl TKAHEH MM 3a00p aCUUTHOM JKUAKOCTH U Pa3BEJCHUE ITUX
KHJIKOCTEH, TaK KaK TUTP aHTUTEN B HUX OYCHb BEJIUK.

B nacrosimee Bpemsi ABO- u Rh-tutpyromme MOHOKIOHAJIBHBIE PEareHThI BHIITYC-
KaloTCs B IPOMBIIIICHHBIX MacuITadax B ToM yucie u B Pecniyonuke benapycs.

[IpeumyiiecTBaMu MOHOKJIOHAJBHBIX PEAreHTOB SBIISETCS UX BBbI-
COKasl aKTMBHOCTb, CTaHAAPTHOCTh, HAAEKHOCTh BBISBJIIEHUSA COOT-
BETCTBYIOIIMX AHTUIE€HOB, OTCYTCTBHE JIOKHOIIOJIOKHUTEIbHBIX pe-
aKLM{, 4TO, B IEPBYI0 OYEpENb, CBA3AHO C OTCYTCTBHEM aHTHUTEI
apyroii crieuGuuHOCTH. MOHOKIOHATBHBIE PEareHThl HE SIBIISIOTCS
IPOAYKTaMH KIJIETOK YEJIOBEKa, I03TOMY B HUX HCKIIOUYEHO COJEp-
YKaHHe BUPYycOB renatuta u BUY.

g onpenenenus rpynmbl KpoBu cucteMbl AB) HeoOXxo1MMbl ABa
BH/a MOHOKJIOHAJIbHBIX PeareHTOB — aHTH-A M aHTH-B, xoto-
pble TPOAYLUPYIOTCS IBYMSI Pa3IMYHBIMU THOPUIOMaMU U COAEP-
’KaT COOTBETCTBEHHO ¢- W f-arroTtununbl. Hekotopsie npousBo-
JITEJN BBITYCKAIOT TakxKe aHTU-AB peareHTsbl.

Jlns onpexneneHus rpynmbl KpoBu 1o cucteme Rh HeoOxoaum mo-
HOKJIOHAJBHBIA peareHT aHTU-D (umm mo-mpyromy antu-Rh), co-
JiepKaluii anTurena antu-D.

TexHuka onpeeeHUs rPyN KPOBHU yeaoBeka cucremsl AB0
u cucreMbl Rh ¢ moOMOIIbI0 MOHOKJIOHAJILHBIX CHIBOPOTOK

Ha crenmanbHbIi TUTaHIIET HAHOCAT MO OJHOW OONBIION Karuie
peareHTOB aHTU-A, aHTU-B u antu-D mox coorBercTByrOmMMU
HaamucsaMu (aHTU-A, aHTH-B 1 ant-D). Pamom ¢ xammsimu peares-
TOB MOMEIMIAIOT IO MAJIEHFKOHN Karuie MCCaeayeMon KPOBH (COOTHO-
menue 10 : 1). PeareHT TmateapHO MEPeMENIMBAIOT C KPOBBIO CTEK-
JSTHHBIMH TTajioukamu. HabmoeHue 3a X0I0M peakiiy arriaroTHHA-
UMY TPOBOAAT MpH JETKOM IOKAYMBAaHUMU IUIAHIIETa B TEUCHHE
5 MUH.

ATTIIOTUHALMSA C MOHOKJIOHAJIbHBIMH peareHTaMu OOBbIYHO HACTY-
nmaer B TedeHue mepBbix 3—5 c¢. Ho nabmromenue criemyer BecTH
5 MMH BBHIY BO3MOXHOCTH Oo0Jiee MO3AHEr0 HACTYIUICHHUS arTiio-
TUHAIMH C DPUTPOIMTAMH, COACPKAIMUMHU cIIa0ble Pa3HOBUIHOCTH
anTureHoB. OlleHKa pe3yJIbTaTOB PEAKIMH aTTIIOTHHAIUN TIpeI-
cTaBiieHa B Tabnune 4.3.
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PaGora 4.5. (mpoxo/rkeHue)
Tabnuya 4.3 OTBeThTe Ha BOMPOC MPOrpaMMbI, MosiBUBIIHIACS cieBa («Predict Questionsy):
Peakuus arrJl0THHALMA SPHTPOLUTOB HCCIELYEMOil «Ecnu y marmenta kpoBb rpymimsl ABg (IV) Rh, uro 6ymer HabmogaThCst Py CMEIIMBAHUN
I'pynna KPOBH C MOHOKJIOHAIbLHBIMH PeareHTAMH KpPOBH C YKa3aHHBIMH MOHOKJIOHAJIFHBIMU PeareHTamMu?
KpOBH AHTH-A antn-B ann-D a) A, arnmotuHanus; B, orcyTeTBre arrmotiHanuy; Rh, arrmotunanms
b) A, arrmrotunarus; B, arrmorunanms; Rh, oTCyTCTBHE arrimoTHHAIUY;
ZOLB () - — ¢) A, oTcyTcTBHE arriioTuHanuy; B, orcyrerBue arrmorunaium; C, arrIroTHHALIASD)
B dD) + - Haxxmure «Submity.
Ba (I1I) - + IIpoananusupyiite obpasups! kposu Ne 2—6. [Ing Hauana aHanu3a MOMEIIANTE TUIAHIIETHI
ABy (1V) + + u3 aBTOoMara Ha paboumii cton. Ilocie ananm3a mocnenHero ooOpasna ONpeneIuTe TPYIIbI
Rh* + HCCIIeNyeMOl KPOBH, BBIICIHB B AIIEKTPOHHOM IIPOTOKOJIE COOTBETCTBYIOIIYIO CTPOUKY
Rh™ - U IENKAs 110 KHOMKaM «A», «B», «AB» niu «0» u «+» i «» s ykasanus Rh-gakropa.

Xox padoTbl. PaboTa BEINONHSIETCS C UCTIOIB30BAHUEM KOMITBIOTEPHOU MPO-
rpammbl «PhysioEx». Kimkaure Ha rumepccsuiky «Access PhysioEx 9.0» —
«Exercise 11: Blood Analysis» — «Activity 4: Blood Typing» — «Intro-
duction (Bknagka B BEepXHEM MEHIO)» M U3yUHTE PACIPEICTICHUE arriOTHHO-
TEHOB Ha MMOBEPXHOCTH 3PUTPOIMTOB pasHeix rpymn (Figure 11.3, ctp. 1 u3
3), ¥ METOJMKY OINpPEIEICHHUs IPYII KPOBU C HCIOJIb30BAHUEM MOHOKIIO-
HanbHBIX antuTeln (Bumeo Blood Typing wet-lab video, ctp. 2 u3 3).

[lepeiinute Ha BKIAIKY «Experiment»6. MBpBIkol BO3BMHUTE U3 aBTOMAaTa
(Blood Typing Slide Dispenser) mianiier aias OnpeaeieHuss TPy KPOBH
U MepeTanure ero Ha padbounii croi. [locie 3TOro MyHKH Ha MJIaHIIETe 000-
3navarcs cuMmBosiamu A, B u Rh. Kannunre B ayHKH, HauMHASA ¢ «A», HCCIIe-
nyemyto kpoBb Ne 1 (Sample 1), 3atem mo kamie pearentos anti-A, anti-B
u anti-Rh. Tlepemeriaiite KpoBb ¢ peareHTaMH TPH MOMOIIN MATOYEK COOT-
BeTcTBYytomIero 1peta (Stirring Sticks). Mcrnonb30BaHHbIE TAIOYKH BRIOpACHI-
BaliTe B MMaKeT JjIs 0TpaboTaHHBIX OnomaTepuanios (Biohazard).

[MomecTuTe TMUIAHIIET HA OCBETHTENBHBIA CTOJNMK CIpaBa U HAKMUTE
«Lighty.

Ha nosiBuBIeMcst 300paXeHHH MBIIIKON BhIOEpUTE «POSitivey moj kar-
JSIMH, B KOTOPBIX MPOHU30IILIA arTIIOTHHALIUS KPOBH, U «Negative» moj kar-
JSIMH, B KOTOPBIX arrIOTHHAIMS He Mpou3ornia. UToOsl 3amiucarh pe3yibTa-
o1, HOXKMHTEe «Record Datay. BeibpockTe miaHIer B makeT i 0TpaboTaH-
HbIX Ouomarepuanos (Biohazard).

BHecuTe nomydeHHbIE JaHHBIE B IIPOTOKOJL.

OtBeTHB Ha Bompoc nporpammsr: «Ilouemy suia ¢ rpymmnoit kposu ABy (IV) Rh™ usBect-
HBI Kak “yHHBEpCaJbHbIC pelHIHeHTs » U HaxaB «Check Answer» — «Submity —
«Submity», MOKHO MPH HEOOXOJUMOCTH MOBTOPHO MOCMOTPETH PE3YIbTATHI OMPEICICHUS
rpymn KpoBu, Haxas «View Experiment Resultsy.

Yka3anusi kK 0opMIIEHHIO IPOTOKOJIA:

1. Brecute pe3ynpTaTsl B MpoToKoi. OIpenenuTe Tpymry KPOBH B HCCIEIyeMbIX 00pa3-
[ax (IPOBEPHUTH MPABIIIFHOCTH ONPEeIeHNs HaTMIHS arTIIOTHHAINE MOXHO TI0 TabJHIe B
[Mpunoxenun).

2. B BbBome ykaxwure: 1) B 4éM OTIMYHA B ONpENSIICHUH TPYNI KPOBU HPH HOMOIIH
CTaHIAPTHBIX U30TEMarTIIIOTHHUPYIOUINX CBIBOPOTOK M MOHOKJIOHANBHBIX aHTHTEN. OObsic-
HUTE NPUUYUHY pa3nuuuil. 2) B ueM cocTOMT yCIOBHOCTH MOHSTHUH «yHUBEPCAIBHBIA J10-
HOP», «YHUBEPCATIBHBIH PEIMITUCHT)» U UX IPUMEHUMOCTh B IPAKTHUECKOHN JICSITEIHHOCTH.

MPOTOKOJI
Obpasern Hannuue arrioTHHAIAHA I'pymna BoiBox: 1)
KpoBiH (yKamuTe «h» WM «» ) KpoBiH
anti-A | anti-B |anti-Rh

1

2

3 2)

4

5

6

8 OrmenuTH OCJIEHEE JAECHCTBIE MOYKHO MIPH IMOMOIIM PACIIOI0KEHHON BHU3Y KHONKU «UNC0», HauaTh 3KCIEPUMEHT 3aHOBO — KHOTKOM «Resety.
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JAONOJHUTEJbLHBIE MATEPUAJIBI

AHTUTEHBI JEAKOLIMTOB U TPOMBOLIUTOB. CUCTEMBI HLA 1 CD

Ha noBepxHOCTH JEHKOIMTOB UMEIOTCS arrIIOTUHOTeHBI crucTeMbl ABO,
WJIGHTHYHBIE SPUTPOLMTAPHBIM U 00Jaal0Ie UMMYHHOTC€HHBIMU CBOK-
ctBamu. Kpome Toro, IefKOIUTH UMEIOT 0CcOObIe, TPUCYIINE UM aHTHTe-
HBI, KOTOPbIE MOTYT UMMYHU3UPOBATh PELUITUEHTA, YTO B PEAKUX ClIyda-
X MOXET MPHUBOJUTH K PA3BUTHIO MOCTTPAHC(PY3UOHHBIX pEaKUuil Mpu
nepeaTuBaHNK KPOBU, COBMECTUMOMN IO aHTUT€HAM 3PUTPOIIUTOB.

AHTHUTEHBI JICMKOIMTOB W APYTUX KIETOK BIEPBbIE OBUIM BBHISBICHBI
B 1952 r. npu uccriegoBannu mpoodiieMbl iepecaku KOCTHOTO Mo3ra (Tpu
JTy4eBoil O0JIe3HH), a MOTOM M JIPYTUX OpraHoB. bbuta oOHapyxeHa UM-
MYHOJIOTHYECKasi HECOBMECTUMOCTh KJIETOK, TKAHEH, OPraHOB PELMIIUEH-
Ta U JOHOPA. AHmueensl 1etKoyumos Ha3eanu aHmu2eHamu 2UCmocoeme-
cmumocmu.

['maBHBINA KOMIUIEKC THCTOCOBMECTUMOCTH 4deloBeka — cuctema HLA
(Human Leukocyte Antigens) — cuctemMa aHTUTCHOB, XapaKTePH3YIOIIa-
SCS Ype3BbIUAHO BBICOKOM CTETEHBIO MOMMMopdu3ma (10 COCTOSHUIO Ha
2022 r. 6but0 M3ydeHo Oomnee 34 500 amneneit renoB cucrembl HLA (Ha
Havano 2015 r. — 12 500 amneneit HLA). ITocTosaHO oOHOBIsieMast 6a3a
nauabix  HLA  pacmonokeHa Ha caitrax: www.ebi.ac.uk/imgt/hla u
http://www.ebi.ac.uk/ipd/imgt/hla). Takum 06pa3om, BEpOSITHOCTH MOJTHO-
IO COBMAJIEHUS 3TUX AHTUT'€HOB y JJOHOPA U PELIMIIMEHTA OUYEHb Maa.

Anturenst HLA sBisrorcs nepudepudeckuMu MeMOpaHHBIMU Oerka-
MU, UTPAIOIIMMH Ba)XKHYIO POJb B PErysisiluu peakuuit ummyHutera. [lo
MOpHODYHKIIMOHATIBHBIM OCOOCHHOCTSIM X JIEJIAT Ha:

a) anturensl | kmacca — HLA-A, B, C u apyrue, koTopble HaXoIsATCs
Ha MEMOpaHe TIOYTH BCEX SIPOCOAEPIKANTNX KIETOK YeTIOBEKa. JTO CHIIb-
HBIC aHTUTEHBI, UTPAIOIINE BEIYIIYIO POJIb B PEAKIIMSIX MOCTTPaHCIUIAH-
TAIlMOHHOW HECOBMECTUMOCTH TKaHEH, a TaKKe B BBISBICHUN UHOUITUPO-
BaHHBIX WJIM aTHUIMHYHBIX KJIETOK opraHm3ma. C WX MOMOIIBI0 OCYIIECTB-
JSETCsl B3aUMOJICHCTBUE C LUTOTOKCHYECKUMHM | -Kujuiepamu (IpH yda-
ctuu kopeuenrtopa T-numdornuTos, HazsiBaecmoro CD8);

0) anturens! I xkmacca — HLA-D (DR, DQ, DP, DM, DO). Onu pacnpo-
CTpaHEHBI HE TaK IIUPOKO, KaK aHTUTEHHI | Kimacca. VX akTuBanus ¢ yuacTHeM
koperenropa T-mamdornuToB CD4 Benér k GopMUPOBaHUIO NBYX MOIYJISIIAN
T-xenmnepos, ojHa U3 KOTOPBIX MHIYLUPYET Pa3BUTHE I'yMOPAJIbHOIO UMMYH-
HOTO OTBETa, a JIpyras sBISIETCS HEOOXOIUMBIM KOMIIOHEHTOM B MHIYKIUU
T-xuepos.

Cucrema HLA wurpaer orpomMHyto poib B (OPMHUPOBAHUU COBMECTUMOCTHU
KJIETOK M TKaHEW OpraHu3Ma 4ejOBEKa, PEaKLUN «CBOIY — «UyKOi». Y Jull
C HapylleHueM oOpa3oBaHus aHTUreHOB cucteMbl HLA moryT HaGmonaTtbes
TSKENbIE IMMYHHBIE 3a00JI€BaHMs.

Anturensl cucrtemsl HLA:

a) OCYLIECTBIISIIOT MHAYKIMIO U PETYJISLUUI0 UMMYHHOTO OTBETa Y€pe3 CH-
cremy T-muMQOIUTOB;

0) UrparoT poJib B paco3HaBaHUU YY>KEPOJHBIX AHTUTCHOB;

B) peryaupyoT B3aumojeiicteue T-KuiiepoB U KIeTOK-MUIIEHEH;

') OPTaHU3YIOT B3aUMOJICHCTBHE HE TOJIBKO MEXAY HMMYHHOKOMIIETCHT-
HBIMU KJIETKaMH, HO W JAPYruMH, obecrieunBasi (QyHKIIMOHAJIBHYIO 1LIEJIOCT-
HOCTb OpraHu3Ma.

IIpakTuyeckoe 3Hayenue HLA-TunupoBanus:

a) U1 moA0opa COBMECTUMOM TOHOPCKOM KPOBH MJIH MPENapaToB KPOBU.

[Ipy MHOTOKpATHBIX MEPETUBAHUSAX IPUTPOLUTAPHON MaccChl, JEHKOLUTOB,
TPOMOOLIMTOB BO3MOXHA HMMMYHM3allMs pelunueHTa aHtureHamu | xmacca
cucremsl HLA (HLA-A, B, C). Ilpu 3ToM MOryT pa3BuBathbcs (peOpuiIbHBIC
(TOBBILIIEHNE TEMIIEPATyphl) MOCTTPaHC(HY3UOHHBIE peakuuu. s ux npodu-
JAKTUKH HAJI0 NEPEIUBAThH CYCIIEH3UIO S3PUTPOLIUTOB O€3 JIEHKOIUTOB;

0) n1s moxbopa mapel JIOHOP-PELUIHEHT NPH TPAHCIUIAHTALMM OPraHoOB
W TKaHEH.

[lepen kaxmoi TpaHCIIAHTALIMEH OPTaHOB WJIM TKaHEW HEOOXOAWMO ycTa-
HOBHTD, HET JIM y PEIUITUEHTA aHTUTEI MMPOTUB JOHOPCKUX JIEHKOIUTOB. JlJist
YCHELIHOW TPaHCIUIAHTAUM HEOOX0IMMa COBMECTUMOCTD JOHOpA U PELMITH-
eHTa 1o rpymme kpou cucteMbl ABO, o cucteme anturenos HLA-A, B, C,
a npu nepecanke nouku — no HLA-DR. Pogubie OpaThst UM CECTPhl UMEIOT
HWICHTUYHOCTh N0 9THM CUCTEMaM He MeHee 25 %;
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B) JUIsl PELLIEHUs CIIOPHOTO OTLIOBCTBA.

[Ipu pemeHur COPHOTO OTIOBCTBA B Cy/1eOHON MPAKTUKE OIpe-
nensitor HLA-A, B, C, HLA-DR anturensl. BeposTHOCTh UCKITIO-
yeHust oToBCTBa — A0 98 %. [lpu momoiHUTENHHOM Ompeee-
HUM SPUTPOLMTAPHBIX, CHIBOPOTOYHBIX, ()EPMEHTHBIX CHUCTEM Be-
POSITHOCTB Bo3pacTaet 10 99,97 %;

T) I U3y4YCHHS TEHETUYECKOW MPeapacrooKEHHOCTH K 3a00-
JICBAHUSIM.

Cy1ecTByeT CBA3b MEX1y BO3ZHUKHOBEHHUEM U Pa3BUTHEM psAla
3a00J1€BaHUI NTPU HAJMYUU B FE€HOTHUIIE YEJIOBEKa TOTO WJIM MHOTO
anturesa HLA. IIpu oTcyTcTBUM Ha MeMOpaHe TMM(OLIUTOB aHTH-
reroB HLA | kiacca (cunapom oron€HHbIX TUMGOIUTOB) OOJIBHBIC
CTpPa/IaloT HEJOCTATOYHOCThI0 HMMYHHUTETA U MOTHOAOT B paHHEM
nercte. Eciu Ha T- u B-numdornurax et anturenos HLA-D nnu
cHIKeHa 3kcnpeccus antureHoB HLA-A, B, C, pa3BuBaeTcst cuH-
apoM codetaHHoro uMmyHoaeduuuta. [Ipu vHammuun HLA-B,; Be-
JIMKAa BEPOSITHOCTh Pa3BUTHUS PEBMATHYECKHX 3a00JIEBaHUIA, B 4acT-
HOCTH, aHKWJIO3Mpyromero cnonauinra. [Ipu Oonesnn Annucona
(arpodust HamnoueunukoB) antureH HLA-Bg BcTpeuaetcst y 80 %
NAIMEHTOB, pH XpoHuyeckoM renature — y 40-50 % maruenTos,
y 310poBbIX — B 16 % ciryuaes.

Anmuzenvl mpomboyumos — O4YeHb CIOXKHas cuctema. Ha mo-
BEPXHOCTH TPOMOOIIMTOB UMEIOTCSI AaHTUTEHBI, OOIINE C SPUTPOIIH-
TapHbIMU aHTureHamu A, B, M, N, pesyc; obmue ¢ jeikonuTap-
HbIMH aHTureHaMu HLA; cBon cOOCTBEHHBIE aHTHI€HBI. AHTHTCHBI
TPOMOOIIUTOB UTPAIOT POJIb B TPOIECCE CEHCHOWIM3AIUU Opra-
HU3Ma TP TIEpEeNTMBaHUM KPOBH, MPHU MEepecajKax opraHoB M TKa-
HEl.

AnTturensl (mapkepsi) CD

C ucnonp30BaHUEM THOPUAOMHOM TEXHOJOTMHU IMOJIYYEHHS MOHOKJIOHAIBHBIX aH-
TUTEN OBUIM OTKPHITHI MHOTOYHCIICHHBIE AHTUTEHBI (MapKephbl) Ha TIOBEPXHOCTH MEM-
OpaHbl ¥ BHYTPH JICHKOLIUTOB, MOJyYHBIINE Ha3BaHHE AUPPEPSHINPOBOYHBIX aHTH-
renoB — CD (claster of differentiation). K Hacrosimemy Bpemeru omnrcano 6omee 400
takux CD-monexyn (http://www.hcdm.org/index.php/molecule-information), koto-
pBle BBIMOJHSIOT Takke (PYHKIUU PELenToOpoB, (epMEHTOB U UX WHTUOUTOPOB, JH-
TaHJO0B, MOJIEKYJl KJIETOYHOW aJre3uu, MPUHUMAIONIUX Y4acTHE B MEKKIETOUHOM
B3aMMO/JICHICTBUY U IIepeade MEKKICTOYHBIX M BHYTPHKJIETOYHBIX CUTHAJIOB.

OTH MOJIEKYIbI JIGHKOLUTHI U JPyrue KIETKU NMPHOoOpeTaroT B npolecce ux audpge-
PEHLIMPOBKU HA Pa3JIMYHBIX 3Tanax reMoLuTono33a. Tak, CTBOJIOBbIE KIETKU Xapak-
tepusytorcs Mapkepamu CD34 u CD31; rpaHynomursl — HaauuueM OOLIEero Juis
Bcex JeiikouuToB anTureHa CD45 u cneruduunoro g Hux anturesa CD15; moHo-
uthl cozpepxkar CD45 u CD14; tpom6ouutel — CD45 u CD61. B-mumdonurs! co-
nepkat CD45 u CD19; T-nmumdormter — CD45 u CD3. Ilpu stom T-xeamepsi,
kpome xapaktepHbix it T-mumdonutoB CD45 u CD3, npuobperarot anturen CD4;
T-cynmpeccopsnl xapaktepusyrorcs Hamurnem CD45, CD3 u nmpuoOperéHHoro mmmu
CD8. Hurorokcnueckue T-mumdbonutsl (kwwiepsl) coaepxar CD45, CD3, CD8,
B OTJIMYME OT €CTECTBEHHBIX KHJUICPOB, XapaKTEPU3YIOIIUXCS HAIMYAEM MapKepOB
CD16, CD56 u CD3. lns akTUBMpPOBaHHBIX T-JIMMQOLUTOB XapaKTEpHO HalIU4ne
mapkepoB CD45, CD3 u CD25.

[TyTéM BBISABICHUS C TOMOIIBI0 MOHOKJIOHAJIBHBIX aHTHTEI CIIEHU(DUIHBIX YIS JIeH-
korutoB CD MapkepoB u nX co4eTaHHH MPOBOAUTCS UX TUIIUPOBAHUE C LIETIBIO JHa-
THOCTHUKH KJIETOYHOTO COCTaBa OHKOJIOTMUYECKUX 3a00JIeBaHUIl KpOBH, OJ00pa COB-
MECTUMBIX JIOHOPCKHUX OpPraHOB JJsl TPAaHCIUIAHTAMU peuunueHty. KommuecTBo
B kpoBu T-nmumponutoB ¢ CD4 u CD8 mapkepamu ucrnonb3yercs At MOHUTOPUHTA
teuenuss BUY undexnun, Tak kak BUpyc uMmyHoaeduuuta cBs3siBaeT CD4 Ha mo-
BEPXHOCTH T-XemepoB Ui MPOHUKHOBEHUS B KIETKU.

Bunumanue!

I/ICHpaBI/ITb 3alaHUA HA CTPAHMIIAX

INPAKTHYECKHE PABOTHI 3AIINMIIIEHBI:

Jlna evinonnenusn nadopamopnou padomaot
Ha cedyruiem 3aHAMmUU NHOHA000UmMCcs 3HAHUE

pocma Bawux pooumeneil.

(moamuCch NMpenoaaBaTeis)
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3ansaTue 5. OCHOBBI PIHQ’OP}VIA].[PIOI;IHOFO OBMEHA KJIETKHA JATA 3AHATUA
C OKPYXAIOLIEU CPEJOMU. XHMH‘—IEC}(AH CUT'HAJIM3ALIUA. « » 20
OBIIAS OPU3NOJIOT'UA DOHAOKPUHHOU CUCTEMbI ACHB MecAIl ron
OCHOBHBIE BOIIPOCBI: JIMTEPATYPA
1. OOmeH uHpoOpManHel MEXTY KISCTKOW U OKpyx)atomiei cpenoit. [lonstus: nadopmarius, curaan. Bumbl nHGOPMAITMOHHBIX CUTHAJIOB. Ochosnas

2. Xwumunueckas curHanuzaiysi. OCHOBHBIE CIIOCOOBI MEXKKIICTOYHOW KOMMYHUKAITHUH, UX XapakTepucTuka. Kinaccupukamnus u cBoicTBa
CUTHAJIBHBIX MOJIEKYJ (JIMTAHIIOB).

3. Monekynspusie (kneTo4nsle) penentopsl. Knaccudukanus mo cTpoeHHIO U JOKanu3auuu B kieTke. CTpykTypa U GYHKUUH TpaHC-
MeMOpPaHHBIX U BHYTPUKJIETOYHBIX PElenTOPOB. MeTaboTpOoHbIe U HHOTPOITHBIE perenTopbl. Penentopsl, cBsa3anubie ¢ G-Oenkamu.

4. Jlurana-penentopHbie B3anMoieicTBUs. OCHOBHBIC MYyTH BHYTPUKICTOYHON MEepeIadn CUTHANA C YYAaCTUEM CEMHCETMEHTHBIX TPaHC-
MeMOpanubIx perientopoB (7-TMS). TlepBuuHbIe ¥ BTOPUYHBIC MOCPEIHUKH, UX (QYHKIHHA. [IpuMephbl TUTaHI0B, B3aHMOACHCTBYIO-
X ¢ 7-TMS pententopaMu, B GU3HOTOTHISCKUX (PYHKITHM, KOHTPOJIUPYEMBIX ¢ YIaCTHEM STHX PEIEITOPOB.

5. OnmHOCerMeHTHBIE TpaHcMeMOpaHHbIe perenTopsl (1-TMS), ux cTpoeHne, 0COOCHHOCTH MeXaHu3Ma ACHCTBHUA. [IpuMepsl THTaHmIOB,
B3aumoJeiicTBytomux ¢ 1-TMS penentopamu, 1 puznonornueckux GpyHKIHUNA, KOHTPOIUPYEMBIX C YIaCTHEM 3TUX PELENTOPOB.

[1].
[2]. C. 38-42, 84-92,

96-97.

Honoanumenvnan
[3]. 4. 1. C. 51-54,

73-81, 246-275.

[4]. C. 74-75,
162-168, 177178,
182.

6. Wonnble kananbl. Knaccudukamus. CTpoeHHe U MEXaHH3M AEHCTBHS JIMIaHI-3aBHCHMBIX HMOHHBIX KaHanos (JI3UK) ma mpumepe | [12]. C. 25-32.
H-xoJiMHOpeuenTopa. [IpuMeps! iurannoB. Pojib TOpMOHOB U BTOPUYHBIX OCPEIHUKOB B perysmnuu nmponunaemocty JI3UK. [14]. C.2-16.
7. BHyTpukieTouHas repejaya CUrHaja ¢ yYaCcTHEM BHYTPHKJIETOYHBIX PelenTOpoB. JIMranpl, AEHCTBYIONINE Yepe3 BHYTPUKIETOUHEIE
penentopbl. MeXaHu3M JEHCTBUS U OCHOBHBIE (PU3UOJIOTHUCCKHE I (DEKTHI. BHUMAHHE!
8. OcHosHbIe (uznonornyeckre 3hHeKTrl TUraHa-pelenTOPHOTO B3aUMOJCHCTBHSI HA YPOBHE KIIETKH. Ana evinonnenusn
9. OO0mas xapakTepuCTHKa SHIOKPUHHON CUCTEMEI, € poiib. MopdodyHKIIMOHANBHAS KIacCH(DUKAIIMHA YHIOKPHUHHBIX KeIE3. npakmuyeckoi
10. l'opMOHBI KaK CHTHAJIbHBIC MOJICKYJIbI: ONPEACICHHE MOHATHS, KIACCU(PHUKAIIUKN 110 XMMUYCCKOW CTPYKTYpE U BBIMOIHIEMON (yHK- pabomut
nuy. MexaHu3Mbl AeWCTBUS TOPMOHOB. OOLIMe MPHUHIMITBI PETYIISILIUN CUHTE3a U CEKPELIMH TOPMOHOB. Bam oyoem neoo-
11. TToHuaTHe 0 METOJAX OLEHKH COCTOSHHUS (PYHKIMI SHIOKPUHHON CHCTEMEI y YEIIOBEKA. X00uMO 3Hanue
12. Crpoenne u ¢pynkiun runodusza. Cea3u runodusa ¢ THIOTaIaMycoM. [ opMOHBI TMTIodU3a ¥ THIIOTalaMyca, UX poiib. B3anMonei- pocma Bawux
CTBUE HEPBHBIX U TYMOPAJIbHBIX MEXaHU3MOB PETYJIALMH HAa TUIIOTAJaMUYECKOM YPOBHE. podumeneit.

13. Perymsauus cexpeuun ropMoHOB runodusa u runotagamyca. Hanbomnee yacTble mposiBICHHS HApYLIEHUH SHAOKPUHHON (pyHKIMU T'H-
noduza ¥ runoTazaMyca: HecaxapHblil [uabeT, aHOMaJIMK POCTa, aKPOMETAINS U JP.
14. DupokpuHHAs QYHKIMS NIMIIKOBUIAHOM *kene3sl (dnuduza). Perymsnus cekpennu. Gu3nonornyeckas pojb MEIaTOHUHA.

BONPOCHKI JJIs1 CAMOIIOJITOTOBKMU:

HepeqHCHHTe BCIICCTBA, ABJIAIOIHUECA KIACCUYCCKMMU BTOPHUYHBIMU I10-
Cpe,Z[HI/IKaMI/I? Kakue BCHICCTBA BBIMNOJIHAKOT POJIb NICPBUYHBIX HOCpC,Z[HI/IKOB?

1. C kakumu peuenTopaMu NMPEUMYIICCTBECHHO CBA3BIBAIOTCS J'H/IHO(i)I/IJ'ILHLIe 6.
JIMraHabl, 1 C KAKHMH — I‘I/IZIpO(i)I/UH)HBIe JH/II‘aHJII)I?

2. B 4éM 3aKII0YaroTCs OTIMYHUS ATOHUCTOB OT AHTAarOHUCTOB? 7. Kakue OCHOBHBIC MYTH PEryJSIUN (QYHKIHOHAIHLHON aKTHBHOCTU OCIKOB
3. B uém pasHuma Mexay MeTabOTPOITHBIMHA U HOHOTPOITHBIMU PELeNnTopamMu? ki1eTku Bel 3HaeTe? KakoBa ponb nporenHkuHa3, pocdaras, pochommcrepas?
4. KaxoBsl ¢pyHKIMH O-cyObeauauIbl G-6emka? By-cyObeTuHUIIBI? 8. Kakue (epMeHTh aKTUBUPYIOTCS BTOPHUYHBIMU IOCpeIHUKaMU HAMO,
5. Yro Takoe mepBUYHBIE U BTOPUYHBIE TOCPEIHUKH JEHCTBHSI TOPMOHOB? ul'M® u muaunnrnuneposnom (JAIN)?
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BOITPOCHI 1151 CAMOITIOAT OTOBKH (MpoaoJKeHne):

9.

10.

11.

12.

13.

14.
15.

16.

Kakyro (hyHKIUIO BBIIOTHSIET BTOPUYHBIA MOCPETHUK HHO3UTONTpUocdar
(AD3)?

K xaxomy THIy penenTopoB OTHOCUTCSI MyCKapHHYyBCTBUTEIbHBIN XOIHUHO-
penenirop (M-XP)? HuKOTHHYIYBCTBUTENBHBIN X0oMHHOpenenTop (H-XP)?

B gem 3akimodaercs metabonmaeckuit ekt ropmonos? Ilepeuncnmre oc-
HOBHBIC aHA0OJIMYECKHE U KaTaOOJINYeCKUe TOPMOHEI.

B uém 3akirovaroTcs KHHETUYSCKUH (IIyCKOBOW) U KOPPUTHPYOIIUH d(dek-
THI TOPMOHOB?

B yem 3akimo4aroTcsi peakTOreHHOE JACHCTBHE W TEPMHUCCHUBHBIN d(PQeKT
TOPMOHOB?

Urto Takoe MophoreHeTHIECKOe JeHCTBIE TOPMOHOB?

Kaxue 3 pexTsl THPEOUTHBIX U KOPTUKOCTEPOHUIHBIX TOPMOHOB Pa3BHBAIOT-
sl MEJJIEHHO 110 CPaBHEHUIO ¢ 3P eKkTaMu KaTeX0JIaMHHOB, IOYeMY?
Kakumu cmoco6amMu MOXKHO OIIGHHUTh COCTOSIHHE (DYHKIHMH SHAOKPUHHON
JKeJe3b1?

17.

18.

19.
20.

21.

22.

23.
24.
25.

KakoBbl MexaHHU3MBbI OOpaTHOM CBSI3U Ul PETYSIUH CEKPELH T'OPMOHOB
runo¢rsa u runoragamyca?

B uem 3akmouarotcs d¢dextst AKTI? Uem Topmosutcs ero cekpenus? Ilo-
yeMy He0OX0JIMMO COOTHOCUTH YPOBEHb TOPMOHOB CO BpEMEHEM CYTOK?
Uewm nposBisieTcst n30bITOK B HemocTaTtok AKTI B opranmsme?

KakuM 00pa3zoM y B3pOCIIOro 4eI0BeKa PErynpyercs: CTeNeHb NTUTMEHTALN
KOXKHBIX TIOKPOBOB?

[IpeamnonoxxuTe MEXaHU3M TUMEPIUTMEHTALIMHA KOKHBIX TTOKPOBOB U CIIM3H-
CTHIX TIPH HEIOCTATOYHOCTH KOPHI HANITOYEYHHUKOB (O0JI€3HL AIIucoHa —
Opon3oBas 0oJjie3Hb). KakoBa B 3TOM poJib IPOONIMOMEIaHOKOPTHHA?

Kax perymupyetcs cexperust TTI, B ueM 3aKII04aeTCs €ro TUPEOUTHOE CH-
CTBHE U KaK MPOSIBIIAETCS M30BITOK U HEAOCTATOK B opranusme TTI?

I'ne cunTe3upyeTcs u rae cekpetupyercs: okcurounH? Kakosa ero ponsb?
UTo siBIIsieTCA CTUMYIIaMHu JUTsl cekperun Bazonpeccuna (AJll)?

Kakue obmue cuMnTOMbI HIMEIOTCS IIPY CaxapHOM M HecaxapHOM nuabere?
KaxoBbI IPUYHHBI 3TUX ABYX Pa3HBIX 3a00JICBaHMI?

Pa6ora 5.1. [IPO®ECCUOHAJILHASA JIEKCUKA U BA3OBBIE NIOHATHSA (3aM0JIHSIETCSI I0MA CAMOCTOSITEIHLHO)

Jluranm —

MeTaboTpOIHbIH perenTop —

Aronuct (CTUMYJISTOP) —

HNonotponnsiii peentop —

AmnTaronucr (6moxarop) —

[IpoonmomenaHOKOPTHH —

T'opmon — MenannH—
Peaktorennoe neiicTeue ropMmoHa — MenaToHuH —
TlepBuyHBII OCPETHUK — lMuranTuszm —
BropuuHblii mOCpEHUK — Axpomeranus —
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PaGora 5.2. IIPOCMOTP YYEBHBIX BUIEO®UTIBMOB

B xadecTBe MOMOTHUTENBHBIX MaTepranoB, B OYMK unu B yaeOHON ayIUTOPHHA MOTYT OBITH IPOCMOTPEHBI yUeOHBIE (PHITbMBI:
1. «Ananrtanus opranusma» (19:30); 2. «Buyrpennss xuznp kietkn» (08:00); 3. «AKTHBauus SAEPHOTO penenTopa BUTaMuHOM Jl3 U TpaH-
ckpunuus rera» (1:11); 4. «From DNA to protein (Ot IHK k 6enky)» (2:41); 5. «DNA replication (perumukanus JTHK)» (3:27).

Pa6ora 5.3. U3YUEHHME PELIENTOPHBIX MEXAHIU3MOB BOCHPUSITUSI CUTHAJIA. PELIENTOPBI M X TUIBI (BBIIOJIHAETCH CAMOCTOATEIHHO)

MonexynspHbIi (KJIETOYHBIN) penenTop — CeHcopHBIii pelentop —
Kanaccupuxanus CooTBeTCTBYIOIIHE JIUTAH/IBI Kaaccnpurxanus OcCHOBHBIE KaTeropumn
MOJIEKYJISIPHBIX PelenTOPOB: (mpumepw): CEHCOPHBIX pPelenTOpPOB: HH(OPMAIMOHHBIX CHTHAJIOB
TpancMeMOpaHHBIE PEIICTITOPHI: XUMHYECKON MTPUPOJIbI:
1.
2. (bu3nYeCKOi MPUPOADIL:
3.
BHYTPUKIIETOYHBIE PELIENTOPHI (pusnKo-XuMIIECKOH PHPOJBI:
1.
2. CJIOKHOM MPUPOJIBI:
Cxemamuuno Hapucytime cmpoenue mpaHcmeMopaHubix peyenmopos Cxemamuuno nHapucyime cmpoenue CeHCOPHbIX HelPOHO8
U u300pazume MexaHusM ux Oeucmsust. U 0003HaUbME CMPENKAMU HANPAGIeHUe PacnpOCMpPaAHeHUs. 8030VHCOEHUSL
IIceBnoyHunonsipHeIin (ComaTnye- bunonsipusiii (ceTyatku, BecTHOY-
7-TMS 1-TMS TBUK BROY pieiit (Comar it ( > peeTHbY
CKUH WM BEreTaTUBHBIN) HEHPOH JIIPHOTO TAHTJINS) HEHPOH

61




Pa6ora 5.4. U3YUEHUE OBLIEIO IVIAHA CTPOEHMSI SHJIOKPUHHON CUCTEMbI YEJIOBEKA
(BLIHOJIHHQTCH aAoMa caMOCTOHTeJILHO)

Ucnonb3ys maTepuaisl ek, yaeoauka, YMK, zanonnume nponycku B cXeme B3auUMOJICHCTBUS
«runoragamyc — runopus — nepudepuyeckas xenesza Wik 3QGexTopHbIA oprany.

FopMoHbI runoTanamyca
e
\——/
R
N
)
/
e
/

8 /
o &
|- -
E_ = nTr
° %(nponancrml)
s )

LlinToBuaHa
wenesa

' ! .

G

Mono4Hasn MHorue
Xenesa TKaHn

2/
—
S

OHAOKPUHHbIE
xenesbl (TKaHu)
M UX FOPMOHbI

HeaHaokpuH-
Hbl€ TKaHU

FopMoHbI HeMporunodusa

HeaHaokpuH-
Hble TKaHU
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Pa6ora 5.5. I3YUYEHME TOPMOHOB IIEHTPAJIBHBIX OPTAHOB DHJIOKPUHHOM CUCTEMBI ¥ UX BJIUSHUA HA KJIETKH, TKAHU, OPT AHbI-

MUIIEHHA Y YEJTOBEKA (B]:Il'[O.]'[HﬂeTCﬂ aomMa CaMOCTOHTeJIbHO)

Ha puc. 5.1 ykaosicume nassanus opeanoe 3HOOKPUHHOU CUCTEMbL

. - criepeu
/[ pen

Bun
c3aan

Puc. 5.1. HeliposHAOKpUHHBIE OPraHbl, 3HIOKPUHHBIE KEIIE3bI
Y OpPTaHbl C PHAOKPUHHOMN TKaHBIO

3anonnume mabnuyy 5.1

3anonrnume T'unortanamyc Tunoranamyc

cxemy pe2ynsiyuu

cexkpeyuu KBC. g -: 8 -:
Bnuwume ' !
Heobxooumble Aueg:l,/moq,m : A;(eg:lp/mocpm :
20pMOHbI. ! X
B xpyorckax <A <
yKaxgcume O : O |
cmumyaupyrowue O : Cl)c / \
(3raxom «+») "‘“;23?;1‘"“" ! Hagnoq%?lzl‘luKOB X
unu uHeubuUpyowue | !
(3naKom «—») [ [

GIUAHUA.

I'opmonbl runogusa, 3nudgusa, runorajamyca

Tabauya 5.1

Hazpanue XHM. Opran- OcHoBHbIe GYHKIMH, THITHYHbIC
TrOpMOHA npUpoaa | MHIIEHb nposieiienust 1epuuura /
HU30bITKA (IPU HAJIMYMH)
Anenorunogpus
1 JITE —
2. TTI —
3. AKTI' —
4. CTTI' —
5.0CI' —
6. JII' —
Heiiporunogus
7.
8.
Jnu@u3 U runoTaaamyc
9. Menaronun
10. Opekcun
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Padora 5.6. OIIEHKA POCTA U MACCBI TEJIA YEJIOBEKA

=1L_ PocT yeroBeKa — OJHA U3 OCHOBHBIX XapaKTEPUCTHK ero (u-

3U4YECKOro pa3BUTUsA. CUMTaeTCsl, YTO UMEHHO POCT, a HE Macca
— Tena, SBJSIETCSl OCHOBHBIM IIOKa3aTeleM 3J0pOBbsA peOEHKA.

Y B3pocioro e 4eaoBeka MMEHHO Macca Tejla CTAaHOBUTCS OJ1-
HUM U3 BaXHBIX (DaKTOPOB, ONPEACTISIOIINX €T0 30POBbE.

JIMHEeWHBIN poCcT — mpoliecc HepaBHOMEPHBIA. MakcuMmalnbHas CKO-
POCTh pOCTa OTMEYAETCS] Y HOBOPOXAEHHBIX U JeTel 1-To rona >ku3HH,
3aTeM CKOPOCTh POCTa 3HAUMTENBbHO MOHMXkaercs. Hexoropoe moBblie-
HUE CKOPOCTH POCTa OTMEUAETCA y IeBOYeK ¢ 9 10 14 neT u y Maab4uKoB
¢ 11 no 16 ;ert, 3aTemM ckopocTh pocTa cHOBa cHmkaerca. K 16 rogam
y JIeByIIeK U K 18 rojaM y roHOIIeH pocT Tena B JUIMHY MPaKTUYECKH 3a-
BeplIaeTcss U B HOpMe He mpesblmaer 1 cm/roa. IlonmHoe okocTeHeHHE
Hactynaer K 20-23 romaMm B EHCKOM opraHusMe u Kk 21-25 rogam
B MY’KCKOM.

Poct B3pocnoro yenoseka B npegenax 130-200 cm y myxuus u 120-
190 cM y keHImWH OOBIYHO pacCMaTpHUBaeTCs KaK HOPMAIbHBIN. Myx-
yuHbBl pocToM MeHee 130 cMm u xeHuHbBl MeHee 120 cM Ha3bIBarOTCA
Kapauxamu. Jlroou-eueanmuvl ©Mer0T pocT 6onee 190 cM >xeHIIUHBI U 60-
nee 200 cM MyX4HHBI.

Poct — wmHTErpanpHbIil MOKa3aTeNb BIUSHHUS T€HETHUECKHX, TOPMO-
HaJIbHBIX, TKAHEBBIX U BHEIIHUX (PaKTOPOB HA KOCTh U APYrHe TKaHU Op-
raHusma. l'eHeTHuUeckas MporpaMMa pocTa pealn3yeTcsl 4epe3 SHIO-
KPUHHYIO CHCTEMY, BKJIIOUAIOIIYI0 BCE W3BECTHBIE T'OPMOHBI (THPEOU-
HbIE, HHCYJIUH, KaJbIMAPEryJINpYyIOIIUe, HaIIOUEYHUKOBBIE, ITOJIOBBIE),
HO 0c000¢ 3HAYCHHE MMEET TMIIOTAIaMO-THIIO(pU3apHAs PEryJsius po-
CTa, IEHTPAJbHBIM 3BEHOM KOTOpoi sBisgercss comartorporuH (CTT).
CTI' cnocoGcTBYeT pocTy KocTeil B JUIMHY, pocTy H JuddepeHunpoBa-
HUIO BHYTPEHHHX OpPraHOB, Pa3BUTHIO MBIMIEYHONH TKaHU. OCHOBHBIE
a3 dexter CTI" Ha ypoBHE KOCTHOI TKaHU COCTOSIT B CTUMYJISAIIMA POCTA
Xpslia, cuHTe3a OeNka, MHIYUUPOBaHUU MUTO3a KieToK. Dpdextsr CTI
OTIOCPENYIOTCS MHCYTUHONOA00HbIMH (akTopamu pocta (UDP-I, UDP-
I), nam comaromenuHaMH, KOTOpPBIE TOJ BIUSHHEM TOpPMOHA CHHTE3M-
pYIOTCS, TIaBHBIM 00pa3oM, B Me4eHH U moukax. JImHelHsIi poct ueno-
BEKa 3aBEPIIAETCS C 3aKPBITHEM 30H POCTA O] BIUSHUEM MOJIOBBIX IOp-
MOHOB. CyIIIECTBYIOT pa3HbI€ OAXOIbI K OIIEHKE POCTa YeJIOBEKa.

Haubonee mpocThiM U JOCTYITHBIM METOJOM HCCIICIOBAHHUS COMATOTPOITHOW (PYHK-
LU SIBIIICTCA aHTPOTIOMETPUUECKUI.

A. OuneHka MHAMBHAYAJIbHBIX AHTPONIOMETPHYECKUX NOKAa3aTesell B CONOCTAB-
JIEHMH € BO3PACTHBIMM HOPMAMMU.

1. JIns OIIEHKHM COOTBETCTBUS POCTA M BECA YEJIOBEKAa HOPMAJIBHBIM JIJISl €T0 BO3pacTa
3HAUYECHUSM HCIOJIB3YIOT Pacyér Ko3(GUIUEHTA CTAHAAPTHOIO OTKJIOHEHMS —
SDS (Standard Deviation Score). On moka3sIBaeT, Ha CKOJIBKO CTaHIaPTHBIX OTKJIOHE-
HUH OTCTOUT M3MEPEHHBIN POCT, BEC WM APYroi MoKa3aTesib 0T peepeHCHOTo cpei-
nero 3Hauerus (M) B momymsiimu. Cranmaptaoe otkionenue (SD, CO, cuema, o) —
9TO CTATHCTUYECKUH MOKa3aTellb, XapaKTepU3YIOMIHKA pa3dpoc 3HaUeHHH B BRIOOPKE.

Hanpumep,  pacmo-

3HaueHUs pocTa nioaeil, NPUHATLIe ANs
noxuB monydennsie B [MEEEE]

paapaGorKM CTaHOAApPTOB B NPOMbILWNEHHOCTHU
SRS ¥

SMUIEMHOJIOTHIESCKOM | | 187cm
163 165 cm 175 cm 177 cm ‘—
HCCIIECIOBAHUU  BEJH- . 483 om M =1 K ]
YHHBI pocTa Ha rpadu-
Ke (OTJIOXHUB Ha OCH X
3HAYEHHUS BEJIUYUH PO-
cra Bcex 00ciemoBaH-
HBIX JIMI OIPCACICH-  o59% | 25% | 16% 6% | 25% | 05%
HOI'O B03paCTa u Hona’ MYXUYUH | MYXXUUH | MYXYUH 68 % MYXUYUH | MYXXYUH | MYXYUH
HWXe HWXe HWXxe MyKUMH Bbllwe Bblle Bbllwe

a Ha OCH ) — KOJIMYC- 157 cm, | 163 cm, | 169 cm, 160181 oxi 181 cm, | 187 cm, | 193 cm,
CTBO JIMI[, WMEIOIIMX XEHWMH |XKEHLMH [ KeHWMH )KEHLLWIH’ XEHLUMH | JKeHLUUH | XKeHWWH

= ? o HWXe HWXe HWXxe 159-171 cm Bbllwe Bbllle Bbllie
OIpeACICHHbIN pOCT), 147cm | 153¢cm 177 cm | 183mcm
00BIYHO MOJIy4aroT
KpUBYIO, OJIM3KYIO TIO
dbopmMe K rayccoBoi ..-.-L-/ b—

i M-3c6 M-20 M-1o M M+1oc M+20 M+30
KpPUBOH HOPMAaIbHOTO - x i
pacrpeneneHus 16 % olé 68% e 16 %
2,5% I 95 % P 25%
(puc. 5.2). >re
0.5 %l 99 % 0,5 %

ITpu aTom 68 % BCcex

(v 0,

3HAUCHMIl MOMagaroT B dermnb % 3 10 25 50 75 90 97
Llenmnbnbm1'213l4f5r6|7|8

UHTEPBAI M+ 1(5, nHTepBan, Ne

95 % B HHTEpPBAI

Mz+2c, a 9% — B

nHTepBan M + 3c.

Puc. 5.2. PactipenieneHue 4acToT BCTPEIaEMOCTH Pa3HOTO POCTa
Y B3POCIIBIX MY>KUUH U SKEHIIUH
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Pa6ora 5.6. (mpomosikeHue)

WNubiMu crioBamu, B 95 % ciydaeB U3MEpPEHHBIN MTOKa3aTelNb
OTJIIMYAETCS OT CPEJHEro 3HAUYCHUS B MOMYJISIHMU He Ooiee yeM
Ha + 2 CTaHAApTHBIX OTKJIOHEHHUs (B 68 % ciyuaeB — MeHee
yeMm Ha + 1 6), B 99 % cinydyaeB — He Oosee, yuem Ha +3 G.

3apanmue. 1. M3ameprTe pocT U Bec ucnbITyemMoro (cMm. Hmwke B yactu b). Munu-
BUJYAIIBHO paccuumatime u oyeHume KO3PPHUIMEHTH CTAHAAPTHOTO OTKIOHEHUS

(SDS).

Jlnst pacu€ra mokaszarens SDS HaxomsT pasHuUIly Mexay (ak-
TUYECKH U3MEPEHHBIM TOKa3aTesieM X (POCT, BEC UIIU JIp.) U €ro
pedepeHCHbIM CpEeIHUM 3HaueHueM B mnomymauud M u3
Tabis. 5.1. 3areM MNONY4YEHHYIO pa3HUIY AENAT HAa BEIUYUHY
CTaH/IapTHOT'O OTKJIOHEHHUSI G

SDS=x-M)/o

Onenka. Benmnuunel, nonasmue B guamna3od SDS ot -1 no +1
(M £ Io), cuurator cpegnumu; ot -1 go -2 (M-lo + M—2¢
U T. 1) 1 oT +1 10 +2 — HIKE U BBIIIE CPEIHEro; OT —2 110 —3
1 0T +2 10 +3 — HHU3KUMH U BBICOKUMH; < —3 U > +3 — OYeHb
HU3KUMH U O4Y€Hb BHICOKUMHU, COOTBETCTBEHHO.

Tabnuya 5.1
Cpennue BeTH4uHbI pocTa u Beca jereii Bexapyceu (2000 r.) [13, 38]

Bo3spacr, Jlauna/poct, cm Macca, Kr
Jer M c M | c
Majb4YiKH U IOHOIIH
0 52,0 2,71 3,5 0,58
1 76,7 3,87 10,3 1,41
2 86,0 4,19 12,6 1,61
16 172,2 8,18 60,9 9,16
17 174,1 7,45 63,6 8,80
18 175,4 6,4 66,1 8,52
JleBOYKH M JeBYIIKH
0 51,2 2,66 3,3 0,55
1 74,4 3,72 9,8 0,95
2 85,2 4,37 12,4 1,70
16 163,4 5,79 57,0 8,25
17 163,8 5,70 58,2 8,25
18 164,0 5,75 58,9 8,34

Hcnbrtyemsii, 1011 , BO3pact JIeT.
W3MEPEHHBIE BEIMYUHBL:  POCT CM, Macca Tena KT.
PedepencHble BEIUYUHBL: POCT CM, Macca Teja KT
(no mabn. 5.1)  Gpocr CM, Gyacca KT.
SDSpOCTa :( - )/ =
SDsmaccm = ( . )/ =

2. BepTUKanbHBIMH JIMHUSMHU Pa3HBIX IIBETOB OTMETHTE MOJIOKEHUE KOdhPUIu-
€HTOB CTaHJAPTHOI'O OTKJIOHEHMs POCTa W MacChl Tesla Ha OCH X rpaduka HOp-
MaJIBHOTO PaCIpeIeIeHUs:

M-3c M-20 M-16 M M+1c M+20 M+30
50 % ole 50 %
16 % ole 68% e 16%
25% __ e 95 % ola 2,5 %
0.5 %l - 99 % o 05%

LeHTunb, % 3 50 75 90 97
LeHTunbHbn , | | | J r | |
uHTepBan, Ne 1 2 3 4 5 6 7 8
BbiBOA: B COOTBETCTBHH C BETWYMHON KOd(PHIIMEHTa CTAaHIAPTHOTO OTKJIOHE-
Hus (SDS) y ucnsityemoro poct , BEC
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Pa6ora 5.6. (mpomoJrkeHue)

Onnako pacrpenercHue OMOJOTHYECKHX ITOKa3aTeliel, KaKk IMpaBUJIO0, aCHUMMET-
PUYHO CO CMEIICHHEM B CTOPOHY MEHBINMX 3HaueHui. [loaToMy miist oneHku (Hu3u-
yeckux nokasareneil BO3 npenioxuia UCHOJIb30BaTh MEPY Z-SCOIe, KoTopas SIBJIsi-
ercst Oyim3kuM anaimorom SDS:

z-score = (X — Me) / 6, rie Me — MenuaHa 3HaYCHHS B IO YJISLIHH.

Ouenka. BO3 pexomenayer npu 3HaueHuu z-score ot —0,67 no +0,67 Benuuuny
OIIEHUBAEMOI'0 MapameTpa cuyuTaTh cpenneit; or —0,68 mo —1,34 u ot +0,68 no
+1,34 — =wxke u BoIIIE cpeaneit; ot —1,35 mo —2 u ot +1,35 no +2 — HHU3KOH U BEI-
COKOM; < —2 M > +2 — 0YCHb HU3KOH ¥ OUYCHb BHICOKOI, COOTBETCTBCHHO.

2. JluHamMuKy pa3BUTHs OpraHM3Ma 4YejoBeKa YJIO0OHO TaKKe OICHUBATH HEHTHJIb-
HBIM METOJI0M — TI0 CIICIIMAIbHBIM IEHTUJILHBIM Ta0smIaM (Tadi. 5.2) u rpadukam.
Bech psin maHHBIX, MpEeACTaBICHHBIX HA PHUC. 5.2, MOXKHO Pa3/IeIUTh HAa HECKOJIBKO
paBHBIX MHTepBasioB, HanpuMep Ha 100. Kaxnpiii u3 HuxX copepxutr 1 % naHHBIX.
Touku nerneHust Ha3pIBAIOTCS Yenmuasmuy (VTA IPOTICHTUIISIMHA, TIEPIICHTUIISIMU ).

Tabnuya 5.2

HenTriibHbIe TA0IUIBI OKA3aTe el (u3nyeckoro passurus aereii Beaapycu (2000 r.) [13]

Jauna/pocr, cm Macca, Kr

LeHTunbHbIA HHTEPBAT LeHTunbHbIA HHTEPBAT
2 3 4 5 6 7 E@ 2 3 4 5 6 i
3% |10%25%|50 % |75 %[ 90 %|97 %] 3 % |10 %25 %|50 %75 % |90 % |97 %

Bo3spacr,
Jer

MajabUuKH U IOHOLIH

Kaxk BumHO Ha puc. 5.2 (BHU3Y), B 00J1aCTH LIEHTPAJILHOM Ya-
CTU KPUBOM TOYKHU JACJICHUS (€CIH UX MBICIEHHO IMOMECTUTH
Ha 0Ch) OyIyT OYEeHb TECHO MPUJICKATh APYT K APYTY HA OCH X,
a B OOKOBBIX 00J1aCTAX — OTCTOATH JIPYT OT JApyra BCE Malib-
me. [ToaToMy Ha mpakTHKe 0OBIYHO HCIONB3YIOT He Bce 100
LEHTUJIEH, a TOJIbKO HekoTopsle u3 Hux (3, 10, 25, 50, 75, 90
u 97-10 LUEeHTWIN), pa3fensis och a0CIUCC Ha 8 HEHTHJIBHBIX
uHTepBajgoB. OUYEBHAHO, YTO B WHTEpBal OT 25-U mo 75-i
ueHTwM nonagyt 50 % Haunbomee 4acTo BCTPEUAIOIIUXCS Be-
JUYUH ¥ OHU OyJIyT HAXOJUTHCS BHYTPH npomMexyTka M = 1o,
a B MHTEpBasie OT 3-i A0 97-i ueHTUIN okaxyrcsa 94 % Bcex
WU3MEPEHHH, YTO MPUMEPHO COOTBETCTBYET M + 2G.

Ouenka. Mcxons u3 BBINIECKA3aHHOTO BEIWYHHBI, MOIMAB-
mue B 4-i U 5-i ueHTUIbHbBIE UHTEpBAJBI (C 25-i mo 75-10
LEHTUJIN), CUYUTAIOTCS CPeAHMMM; B 3-il M 6-i MHTEPBAJIBI
(10-25 u 75-90 neHTHIN) — HUKE U BbIlIE CPETHEr0; BO
2-it u 7-it uatepBaisl (3—10 u 90-97 HEeHTHUIN) — HU3KUMH
Y BBICOKMMM, B 1-i1 1 8- unTepBansl (<3 u > 97 ueHTHIN) —
O0YeHb HU3KMMH U 0YeHb BBICOKMMH, COOTBETCTBEHHO.

Hanpumep, ecnu poct m macca tena 17-neTHed AEBYIIKH
cocTaBisitoT 168 ¢M u 62 Kr, COOTBETCTBEHHO, TO €€ POCT MO-

0 47,0 149,0 [ 50,0 | 52,0 | 53,0 | 56,0 | 58,0 ] 2,3 [2,75| 3,1 | 3,5 | 3,85| 4,15 4,55
1 | 705720 | 74,2| 76,8 79,8 | 805 |845| 7,6 | 86 | 9,8 | 103 11,4 | 122 12,8 | a/a€T B 6-1 UCHTUILHBIH MHTEPBAT (POCT BHINIE CPE/IHETO),
2 78,7 80,9 [ 83,1859 (88,6[90,9[949]101]10,7[11,3[124[13,4[14,9]16,0 | @ BeC — B 5-ii HEHTUIBHBIA MHTEPBAI (CPE/IHSs MAccCa TENA).
16 |155,7|161,5|166,9|172,9(177,6|182,2|187,1| 44,6 | 49,9 | 54,3 [ 60,7 | 66,6 | 72,6 | 790 | 3aganue.
17 [158,8|164,3|169,2|175,0{179,0{184,0{188,6] 48,9 | 53,5 | 57,1 | 63,7 | 68,9 | 74,4 80,6 | 1.TIo Tabm. 5.2 onpeoenume yeHmuIbHbIE UHMEPEAlbl, B KO-
18 [161,9/166,8|170,8|176,4|180,0|185,0{189,7] 54,1 | 57,4 | 59,7 | 66,3 | 70,6 | 75,5| 81,5 TOpbIe MOMAAAIOT POCT M Macca Tela HCIBITYEMOTo:

lIeBO‘lKl/l " 1€BYHIKHA o o
0 45,0 |1 49,0 | 50,0 | 51,0 | 52,0 | 54,0 | 56,0 | 20 | 26 | 3,0 | 3,3 | 3,6 | 39 | 42 | DPOCcT: -H MTHTCpBaJl, Macca TCja. ~M MHTCPBAL.
1 68,6 | 712|722 (746|766 | 785820 829094 | 98 [10,1]11,0]11,8| 2.Ha mepueHTHIFHBIX KPUBBIX OTMETHTE W3MEPECHHBIC Be-
2 77,2802 [ 823851 |879[90,6|947] 95 (103|112 |12,2|13,4 | 14,7 | 15,9 | TMUUHBI pOCTA U BECa TOUYKAMU, OOBEAEHHBIMHU KPYKKaMHU.
16 153,0 155,7 159,7 163,4 167,3 170,9 174,0 43,9 47,2 51,2 56,5 61,7 67,2 75,4 BBIBOII. y I/ICHBITyeMOFO OTHOCUTEIBHO COOTBeTCTBy}OH_[I/IX
17 [153,6/156,1|159,9|163,7|167,7|171,3(174,2| 45,6 | 48,5 |52,3 | 57,5 | 62,8 [ 68,6 | 76,5 noKa3aresiei B OMYJISIIHHI: POCT , Macca Tena
18 |153,7|156,2|160,0|163,9|167,9|171,5{174,3] 47,0 | 49,4 | 52,7 | 58,1 | 63,6 [ 69,9 | 77,3
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Pa6ora 5.6. (mpomosikeHue)

b. Pacuét nporno3upyemoro koneuHoro pocra (IIKP) yesioBeka

He Tonbko sHAOKpHUHHAs cHcTeMa, HO U HACIIEACTBEHHOCTb, OCO-
OCHHOCTH NWUTaHMA U Apyrue (HaKTOPbl OKAa3bIBAIOT 3HAYUTEIIBHOE
BJIIMSIHUE Ha POCT M Pa3BUTHE OpraHM3Ma 4ejioBeka. Bpauy Hepeako
NPUXOAUTCS pelaTrb BOMPOC, SIBISIETCS M HU3KO- WM BBICOKOPOC-
JIOCTh YEJIOBEKAa Pe3yJIbTaTOM 3HIOKPHHHBIX HAPYIIEHUH, WIN K
00ycioBieHsl reHeTnyeckd. [loMoup B 3TOM MOXKET pacuéT MpOrHo-
3UPYEMOr0 KOHEYHOTO pOCTa, OCHOBAaHHOTO Ha y4€Te CpeJHEero pocTa
ero poxureinei. st onpeneneHus: NOHKHBIX TPaHUL KOHEYHOTO PO-
CTa MCIIONIB3YIOTCS pasnudHble popmynbl. OqHa u3 Hux [12]:

MNKP & = (pocr oTua + poct matepu + 13 em) : 2 + 4,5 em
IKP Q = (pocT oTua + poct matepu — 13 cm) : 2 + 4,5 cm

B manHO# dopmyne 4,5 cM npuOaBIAIOTCA ¢ YYETOM TOMPABKU HA
akcenepanuo. M3MepeHHbI poCT B3pociIoro denoBeka B 95 % ciy-
YaeB JI0JDKEH COBIMAAATh C MPOrHO3UPYEMBIM POCTOM HIIM OTKJIOHSTH-
csl OT pacuéTHOW BeIMYMHBI He Oonee yem Ha +2,6 cM. OTKIIOHEHHE
M3MEPEHHOT0 pocTa Ha OOJBIIYIO BEIWYMHY YKa3bIBA€T HA YPE3MEPHO
HU3KUH WM BBICOKMM POCT 4enoBeKa. B Takom cilydae s BbISICHE-
HUA NPUYHUHBI HAPYUICHUA pOCTa HGOGXO}II/IMO MIPOBOJUTE AC€TAJILHBIC
MCCJIEZIOBaHUS COMAaTOTPOIHOM (DYHKIMY TUIIO(H3a, a TAKKE N3yUECHHE
COCTOSTHUSI IPYTHX KeN€3 (IIPeke BCEro, MOJIOBhIX U IIUTOBUIHON).

[lepen u3mepeHuneM Beca CIEAYEeT OTKPBITH 3aTBOpP appeTupa U yOeOUThCs, YTO KOPO-
MBICJIO BECOB HAaXOAUTCSI B paBHOBECHH (IIpU HEOOXOIUMOCTH, IPUBECTU €TO B PaBHOBE-
CHe TIepEeMEIEHIEM TPY3HKOB, PACIOJIOKEHHBIX CIIpaBa 3a KopowmbiciioMm). [locie atoro
MO’KHO 3aKpBITh 3aTBOP JI0 Hayasla B3BELINBAHMSL.

[Ipu B3BemIMBAaHUM HCHBITYEMBI aKKYpaTHO CTaHOBHUTCSI Ha CepelnHY IUIATPOPMEI Be-
COB U CTOUT HEMOABWXKHO. [loce 3Toro OTKphIBAOT 3aTBOP appeTHpa U NePEeMENIAlOT T'1-
PY IO OCHOBHOM U JTONOJHUTENBHON MIKAje 10 MOMEHTa COBMEILEHUS KOPOMBICIA C He-
MOJIBUKHBIM yKazareneM. [locie 3Toro 3akpbIBaroT 3aTBOpP appeTUpa U YUTAIOT 10 OCHOB-
HOHI U JOMOJHUTENIBHOM IIKadaM U3MEPEHHBIM BeC ¢ TOYHOCTBIO 10 50 r. Beruurarr u3
Hero 1 KT (yCIIOBHBIN BEC OJICHK/IBI).

K MemuuuHCKUM BecaM MpeabsBISIOTCS MOBBIIIEHHbBIE TpeOOBaHHUS K TOYHOCTH M3MEPEHUSL.
Wx morpemHocTs He nipeBbimaeT + 50—100 r (morpeiHocTs OBITOBBIX HAIMTOJIBHBIX BECOB MO-
et gocrturath = 500-1000 r).

MartepuaJsbl 1 000pyI0BaHUe: POCTOMED, BECHI MEUIIMHCKHUE Me-
XaHWYECKUE HATIOJIBHBIE.

Xona pabotsl. 3MepeHne pocta U Beca MPOBOMAT, KakK IMPABHIIO,
YmpoMm HATOIIAK TOCJIE TIOCEIIeHUs TyaeTa.

JlJis m3MepeHusi PocTa UCIBITYEMbIH Oe3 06y6u (B TOHKMX HOCKaX)
MIPHUCTIOHSETCS. K POCTOMEPY 8 NPAsUIbHOU NO3uyuu: PyKH IO IIBaM;
MATKH BMECTE HOCKH BPO3b; TSATKU, STOMWILI M JIONATKH TPHKATHI
K CTOlKe pocToMepa. ['ooBa pacronaraercss B MO3UIMH «MI0CKOCHIU
Dpanxgypmay», T. €. HWKHUU Kpail OpOUTHI Ija3a M KO3EIOK yxa
(BepxHUI1 Kpail HAPYKHOTO CITYXOBOT'O MPOX0/1a) JTOJKHBI HAXOUTh-
Cq Ha OJTHOM TOpU3OHTAIbHOW JIMHUM. [[1aHKy pocToMepa OMmycKaroT
Ha TOJIOBY HCHBITyeMoro. M3mepeHus MpoBOAAT IMOCie TIyOOKOro
BJIOXA Ha 6bl0oXe ¢ TOYHOCTBIO 10 0,5 cM.

IMPOTOKOJI

Poct ucneiryemoro CM U €0 POJUTENIECH: 0TIA CM; MaTepu
1. Paccuwuraiite mporHo3upyembiii KoHedHbIH pocT ucnsityemoro (ITKP):

CM.

IKPJ = (poct orua + poct marepu + 13 cm) : 2 + 4,5 cm

= + + ):  + = CM.
Honycrumoe orkinonenne: [IKP + 2.6 cm = ot 1o CM.
KPS = (pocr otia + poct matepu — 13 cm) : 2 + 4,5 cm

= + — ):  + = CcM.
JonycTumoe oTkinonenne: [IKP + 2.6 cm = ot JI0 CM.

2. Hanecute paccuurannyio BeanunHy IIKP u ero momyctuMoe OTKIOHEHHME Ha mep-
[EHTUJIbHBIE KPUBbIE B 4acTH A pa0OThl (TOYKOW B MPSIMOYTOJILHUKE) U YKKUTE, TIOMAl
mu ponyctumblil I[TKP ncnbpiTyeMoro B TOT ke LIEHTHJIBHBIM WHTEPBaJl, B KOTOPOM HaXo-
JIUTCSI €T0 U3MEPEHHBIN pocT (0a unu nem).

3. BbiBoa. KoHCTUTYIMOHANBHBIM POCT MCIBITYEMOIO B CPAaBHEHHWH C MPOTHO3UpYeE-
MBIM (6 HopMme, upesmepro 6blCOKUIL, UPEIMEPHO HUSKULL).

4. H30BITOK B IETCKOM M IOHOLIECKOM BO3PacTe€ TOPMOHA POCTa WM HEAOCTATOK IO-
JIOBBIX TOPMOHOB MOT'YT IIPUBECTH K IAaTOJOTUYECKU pocry.

HepocTraTok B 1€TCKOM U IOHOIIECKOM BO3pPacTe FOPMOHA POCTAa WM M30BITOK I10JIO-
BBIX TOPMOHOB MOTYT IIPUBECTHU K MATOJIOTMYECKH pocry.
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Pa6ora 5.7. UCCAEJTOBAHUE ®YHKIWI YHIOKPUHHOMN CUCTEMbI HA IPUMEPE OIIEHKH KOHIIEHTPAIIMM KOPTH30JIA
U AJPEHOKOPTUKOTPOIIHOI'O 'OPMOHA B IIJTASME KPOBH

KopTu30J1, TOpMOH KOPKOBOTO BEIIECTBA HAAMOYECTHUKOB, —
OJIMH U3 BaXXHBIX FOPMOHOB CTpECC-pEeaTU3yIOIIed CHUCTEMBI.
Cekpeluss KOpTH30JIa KOHTPOJUPYETCS aAPeHOKOPTHKO-
TponusiM ropmonom (AKTT) rumodusa. B cBoro ouepens, cexperus
AKTT nHaxoauTcd 1oj KOHTPOJEM KOPTHUKOTPONMH-PUIU3MHI TOP-
moHa (KPI') runoranamyca. YcuneHue ceKpeluHu KOPTH30J1a KOO
HAAMOYEYHUKOB TPUBOAUT K yrHereHuto cekpeuumu kak AKTT, tax
u KPI" (cMm. paboty 5.5).

[loBrIlIeHNE KOHIIEHTPALMU KOPTH30Ja B TIa3Me KpOBU (eunepkop-
mu301u3M) B pe3yibTaTe OMyXOJIM KOPbI HaAllOYEeYHHKAa WU Hpuéma
HK30T€HHBIX TTFOKOKOPTHUKOUIOB (HApUMep, IS JICUCHHUS] PEeBMAaTOHI-
HOTO apTPHTa, CUCTEMHON KpacHOW BOJYAHKH, PACCESHHOTO CKJIEepOo3a
U 1p.) HaspiBaeTcsi cunopomom Kymmura. Ero taxke nHOra HasbiBa-
0T «CTEPOUIHBIM CaxapHBIM ITHa0ETOM», MOCKOJIBKY THIEPKOPTHU30-
Iu3M NpuBOAUT K rumnepriaukemud. [lpum stom copepxanue AKTI
0OBIYHO CHUKEHO.

HampoTuBs, rumepkopTH30IM3M, BBI3BAHHBIN OMYXOJbIO aJCHOTHIIO-
(hnza, Ha3pIBAIOT fo1e3nbio Kymmnra. B aTom cirydae B miiazMe KpoBU
Habmomaercs nmoBbienne konnenTpauu AKTI u kopTu3ona.

CHIKEHUE KOHIICHTPAI[MH KOPTHU30Jia B KPOBU (eunokopmuzonusm)
MOJKET HaOIIOJaThCs TPU HEJAOCTATOYHOCTH (PYHKIIMM KOPBI HAATIOYed-
HUKOB. B cirydae nmepBUYHONW HAAIMOYEYHUKOBON HEAOCTATOYHOCTH, H3-
BECTHOU Kak 00JIe3Hb AJNJIMCOHA, B pe3yJbTaTe MMOCTEIIEHHOTO MOBpe-
JKICHHUS KIIETOK KOpPBHI HAJIIOYEYHWKOB HAOIIOJAeTCS CHUKEHHE KOH-
LEHTpaly KOPTU30Ja U KOMIIeHcaTopHoe ycuneHue cexkperuu AKTT .
BropnuHas HaANoO4eYHHKOBAS HEJOCTATOYHOCTD TaKXKe XapaKTepu-
3yeTcsl CHW)KEHHEM CEKPElWH KOPTH30Jla, OJHAKO MPHUYMHOW 3TOTO
CHWKEHUS sIBIIsieTCs HeocTaTouHoe oopasoBanue AKTI, kak nmpaBuio,
B pe3yJibTaTe MOBPEXKICHHS aICHOTHITO(H3A.

Kax BumHO, pa3nu4Hble SHAOKPHUHHBIE PACTPOMCTBA MOTYT IPHBO-
JIUTHh K (JOPMHUPOBAHHIO KaK BHICOKHMX, TAK M HU3KUX YPOBHEH KOPTHU30-
na u AKTI B mna3me kpoBu (cM. Tadm. 5.2).

Tabnuya 5.2

IHIOKPHHHOE PACCTPOICTBO YpoBenb kopTH3ojaa | YpoBenb AKTT
Cunapom Kymmnra (mepBrUUHBIH
THIIEPKOPTU30IIM3M) 1 l
Arporennsiii cuaapoM Kymnra ) l
Bonesns Kymmnra (BTopu4HbIH
THUIIEPKOPTU30JIN3M) 1 !
bonesnr Annucona (mepBudHast
HAAMOYeYHUKOBAs] HEJOCTaTOYHOCTh) l !
Bropuynast Hagnmo4eyHuKOBast
HEZOCTATOYHOCTH (THIIOMUTYUTAPU3M ) ! l

Matepuansl 1 060py10BaHHe: B KOMITBIOTEPHON padOTE MCIONB3YIOTCS 0Opa3Iibl
IUIa3MBI OT TIATH MAlMEeHTOB; KOJOHKA Ul BHICOKOI((EKTUBHOM JKUAKOCTHON Xpoma-
torpaduu (anen. HPLC, high performance liquid chromatography) ¢ mpuémuankom
(HPLC injector) u merextopom (HPLC detector) — mpuMeHSIOTCS T KOJTHYEeCTBEH-
HOTro onpeneneHus conepxkanus koptuzona u AKTT B mazMe kKpoBU; MHOTOpa3oBBIii
IITIPUILL.

Xoa pa6oTbl. PaboTa BBITIONHSETCS C UCTIONB30BAaHHEM KOMIBIOTEPHOH MPOrpaMMbl
«14 PhysioEx». [lns nadana paboTsl Beioepute «Access PhysioEx 9.0» — «Exercise
4: Endocrine System Physiology» — «Activity 4: Measuring Cortisol and Adreno-
corticotropic Hormone» — «Experiment (Bkiajixa B BEpXHEM MEHIO) ».

1. Ha nerexrope (HPLC detector) ménkuure mo kaomnke «Cortisol», 4ro0sr oaroro-
BUTBH KOJIOHKY XpoMaTorpada K BBIZCICHUIO U H3MEPEHUIO COJIEPIKaHMsl KOPTU30IIa.

2. 3axmure yeByo kHonky Meimm (JIKM) m momecture mmpun B 1-10 mpoOHpKY
¢ 00pa3ioM mnasmsl. J1oxIuTech 3aN0THEHUs! IITPHIIA.

3. 3axmure JIKM u momectute uriy mmpuna B npuéMHHUK xpomartorpada (HPLC
injector). OOpaser mIa3Mbl MOCTYIIUT B CHCTEMY U TOTEYET yepe3 KOJIOHKY XpOoMaro-
rpada. KoHneHTpaius KopTr30ia B TIa3Me KpOBHU MEPBOTO MalMeHTa 0TOOpa3uTces Ha
skpane perekropa (HPLC detector).

4. Haxmute «Record Data» juis coxpaHeHusl pe3ynbTaTa M 6Hecume NOJyYeHHble
OaHHble 8 NPOMOKOIL.

" OT™MeHuUTH TMoceiHee ACHCTBIHE MOXKHO MPH MOMOIIHN PACIIONIOKEHHOM BHU3Y KHONKH «UNd0», HaYaTh SKCIIEPUMEHT 3aHOBO — KHOMKOM «Resety.
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Padora 5.7. (mpogosxenne)

5. Haxxmute Ha kHonky «Cleany oz mmpuiiem Iyt €ro O4nuCTKH.

6. Haxxmute Ha xaonky «Clean Columny na merexrope (HPLC
detector) ms ouncTKH XpoMaTrorpa)uIecKoil KOJIOHKH OT OCTaTKOB
KOpPTHU3071a.

7. TTomecTHTe MIMPHUIL B IPOOUPKY ¢ 00pa3IoM IIa3Mbl 2-TO Ma-
ueHTa. JIoKIuTech 3armoTHeHHS IITPHIIA.

8. [MlomectuTe mrny mmpuna B npuéMHUK xpomarorpada (HPLC
injector). O6paselr MmIa3Mbl MOCTYIUT B CHCTEMY U HAYHET TEUb Ye-
pe3 KonoHKy xpomatorpada. KoHIeHTparusi KopTu3oia B Tiazme
KPOBH BTOPOTO MAaIlMeHTa OTOOpa3uTCS Ha SKpaHe JEeTEKTOpa
(HPLC detector).

9. Knukuute «Record Data» mist coxpaHeHust pe3yapTaTa u 6He-
cume noyueHHvle OaHHble 8 RPOMOKOIL.

10. Haxxmure Ha kHOMKY «Cleany mo mimpuiem it ero OUHUCTKH.

11. Haxxmute Ha kaonky «Clean Columny na agerexrope (HPLC
detector) mst ouncTKH XpoMaTorpadUuecKoil KOJOHKH.

OTBeThTE Ha BOMPOC IPOTPaMMBbl, TOSIBUBIIUACS cieBa («Stop &
Think Questiony»): «B HOpMe BBICOKHI ypOBEHB KOPTH30Ja IOJI-
JKEH YTHETATh CEKPELIUI0

a. AKTT

b. KPI'

c. kak AKTI', tak u KPT'

d. au AKTT, au KPI'»

Haxwure «Check Answer» — «Submity.

12. Jlanee mpoueaypa aHaju3a OOpa3iloB IUIa3Mbl OYAET 3aBep-
HIaThCS aBTOMATHYeCKU. [lociieioBaTeIbHO MOMEIANTe MIMPHIL
B 00pasibl TJIa3Mbl OCTABIIMXCS TMAIMEHTOB (HAYMHAs C 3-TO)
1 BBITIOJTHSNTE ONMCAHHYIO BHIIIE ITOCIIEI0BATENLHOCTD IEHCTBHIIA.

13. Ilocne 3aBepiIieHUs] aHANW3a KOHIEHTPAMKM KOPTH30Ja B IJa3Me 5-TO MalueHTa, Ha
nerextope (HPLC detector) naxxmure kHOnKy «ACTH)», 94T00BI MOATOTOBUTH KOJIOHKY XPO-
Marorpada K BRIICICHHUIO B n3MepeHuro conepkanns AKTT .

14. TloBTOpUTE NEHCTBUS, OIMCAHHBIC B MII. 2—12 HacToAIeH paObOTHI.

Yka3zaHusi K 0(pOPpMIICHHIO IPOTOKOJIA:

1. Buecume pesynsmamel B IPOTOKOI (cepbie CTOIOUKH). Oyenume KOHYeHmpayuio KOpTH30J1a
n AKTT B uccnemyeMbIx o0pasiax, UCIoab3ys JaHHbIe U3 Tab. 5.3.

Tabnuya 5.3
OTKJIOHeHHE 0T HOPMAJIBHBIX BE&JIHYHH | YPOBEHb KOPTH30J1a, Yposens AKTT,
B YTPEHHHUE YaChl MKT/1J1 nr/mi
IossmieH (1) >23 >80
IMonwmxken (|) <5 <20

2. Coenatime 3aknoyeHue 0 HATMYUHA WA OTCYTCTBHU SHIOKPUHHBIX PACCTPOMCTB y 0bcmeno-
BaHHBIX MALUEHTOB U UX IPHYHHAX.

HPOTOKOJI
Bun
KoptusoJ, Yposenr, AKTT, Yposenr HJOKPUHHOI0 Beposrnas
IHanuent KOPTH30J1a AKTI' . NPUYHHA
MKT/1J1 (/1) nr/aj (/1) paccTpoiicTBa paccpoiicTsa
(no mabn. 5.2)

1
2
3
4
5

[MarmenT Ne 2 cTpamaer peBMaTOMAHBIM aPTPUTOM U TOJIy4aeT TEPalHi0 CHHTETHUYECKUM
TJIFOKOKOPTHKOMIOM (TIPOM3BOIHBIM KOPTH30J1a) MPEIHN30JI0HOM B Tabierkax. Kak sTa uH-
(dopmanust MOXKET H3MEHUTH Barie 3akmoueHne?

I/ICHpaBHTL 3aJaHMs HA CTPAHULIAX

IHNPAKTHYECKHE PABOTHBI 3AIITUINEHDbI:

(moamuCh MpenoaaBaTeis)
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3ansTue 6. YACTHAS ®U3HUOJOTHUA DHIOKPUHHON CUCTEMBI JATA 3AHATUA

« » 20
JIICHb MecsII] TroJ
OCHOBHBIE BOITPOCHI: . JIMTEPATYPA
1. IlluToBMHAs >Kele3a: BHIbI SHAOKPHHHBIX KIIETOK M HMX TOpPMOHBI. Moacopepikaliye THPEOUIHbIE TOPMOHBI: BUIBIL, CTPYKTYpa,
Ocnoenasn

10.

11.

12.

13.

14.

15.

JUINTENIBHOCTh LUPKYJISLUN B KPOBH, MEXaHHU3MBI AeiicTBUs. Metabonudyeckue u npyrue gusnonorndeckue 3¢ ¢dexTs! Hoaconep-
JKAIUX THPEOUIHBIX TOPMOHOB.

Oo6paszoBanue HoJICOAEepKAIIUX TUPEOUTHBIX TOPMOHOB M PETYIISIIUS X CEKpelnd. 3HaueHHe Hoja W celieHa, CyTOYHas moTpeo-
HOCTb, ICTOYHUKU WX MOCTYIUICHUS B OpPraHU3M. XapakTepHbIC NPOsIBICHUA W30BITOYHOTO WM HEAOCTATOYHOTO BBIACIICHUS TH-
PEOUIHBIX TOPMOHOB B pPa3HbIE BO3PACTHBIC IEPHOIBL.

HannoyeuyHNKH: 0COOCHHOCTH CTpOeHHUs, GYHKIUH. [ OpPMOHBI KOPKOBOTO M MO3TOBOTO BEIIECTBA HAAMOYEUHUKOB. MIcTOUHUKH 00-
pazoBaHust. OCOOEHHOCTH PEryNALuH cekpennu. Bo3pacTHbie 0cOOEHHOCTH.

I'moxokopTrkouapl. Metabonmueckue U HemeTabonmueckue 3pPexTs KopTruzona. MexaHu3Mbl qeiicTBUS. Perynsmus cexpennu.
XapakTepHbIe NPOSBICHUS H30BITOYHOTO MM HEOCTATOYHOT'O BBIJICJICHUS TTIFOKOKOPTUKOHIOB.

MuHepanoKOpTUKOUIBI. AITbIOCTEPOH KaK KU3HEHHO BKHBIH TOPMOH. DPQEKThl 1 MEXaHU3MBbI ACHCTBHA. Perysius cekpenum.
XapaKkTepHbIe IPOSIBIICHUSI M30bITKA WK Ie(UINTA allbI0CTEPOHA.

['opMOHBI MO3rOBOr0 BelECTBA HAATIOUEUHUKOB: CTPYKTYpa, BUIbI, IPOAOLKUTEILHOCTh ACHCTBUA. D(P(EeKTs 1 MeXaHU3MBI IeHi-
CTBUS KaTeXO0JIaMUHOB. Perynsanus cexpenuu.

OHAokpuHHAS QYHKIHS TOHKETYA0UYHON Kele3bl. POib WHCYNIHMHA ¥ TIIOKaroHa B PETYJISIIAN YTIIEBOJAHOTO, YKUPOBOTO U OEJIKOBO-
ro oomena. ComarocraTuH. Perymnsuus cekperuu ropMoHOB. [IOHSITHE O COCTOSTHUSAX THIIO- ¥ THIIEPIIIMKEMUH.

Perynsauus romeoctasa kanplus U GocdaToB B opranusme. Posib KaabIUTOHUHA, HApATTOPMOHA U KaJbIMTpUoONa. Perymanus cun-
T€3a U CEKPELMU 3TUX TOPMOHOB. XapaKTepHbIE MPOSABICHNUS NX U30BITOYHOMN UITH HEJJOCTATOYHON CEKPELnH.

DakTophl COXpaHEHUs! 3J0POBbSl KOCTHOM TKaHU M 3y00B. CyTOUHBIE MOTPEOHOCTH B KaJbLUK U BUTAaMHUHE [l3, ICTOUHUKH MX IIO-
CTYIUICHHS B OPraHU3M. XapaKTepHbIE MPOSBICHUS U30bITKA M HEIOCTAaTKA B Pa3HbIE BO3PACTHBIE IEPHUOIBI.

OHpokpuHHAS (QYHKIHSA TOJOBBIX >Kené3. dusnonormyeckoe 3HAUYCHHE TOJOBBIX MOPMOHOB HAIIOYEYHUKOB. MeXaHU3MBI JIeH-
CTBHS TIOJIOBBIX TOPMOHOB U BbI3bIBaeMble MMH 3(h(ekThl. ['OpMOHaIbHAS pETyIsIHs TOJIOBOTO CO3pEeBaHM. MeXaHUu3Mbl peryJs-
UM CEKPELUH MTOJIOBBIX TOPMOHOB. XapaKTEePHbIE NPOSBICHUS MX H30BITOUHON MM HEAOCTATOYHON CEKPELHH.

OcoOEeHHOCTH SHJIOKPUHHOHM (DYHKIIMHU TIOJIOBBIX JKEJE3 B pa3iIMyHbIe BO3pacTHbIC Nepuobl. [loHsATHE 00 SHAOKPUHHON (QyHKIIMK
IaleHTsl. IToHsITHE O penpONYKTUBHON CUCTEME OPraHU3Ma YEJIOBEKA.

BunoukoBas jxene3a u e€ poJib B pa3IMyHbIE BO3PACTHBIE IEPHOIBL. 3HAYEHHUE [T Pa3BUTHSI UMMYHHOHU cuctembl. APUD-cuctema.
OHAokpuHHAas QYHKIMS CepALla U COCY0B, IIEYEHH, TTOYEK, )KUPOBOH TKaHH, MBILIIL, KEITYAKa, KOKH, JTETKUX.

I'opMoHanbHBIE MEXaHWU3MBI PETYJSIUN BOJAHO-3JEKTPOIUTHOTO OajaHca B OpraHu3Me (aHTHIUYPETHYECKHH TOPMOH, allbJI0CTe-
POH, TIpeJICepAHBIA HATPUHYPETUUECKUHN TTENTH]).

VYyacTtre xen€3 BHYTPEHHEH CEKpeUuH B NPHUCIIOCOOMTENBHOM NesTeNbHOCTH opranmzMa. OOmmidi ajanTanuoHHBIA CHHIPOM,
ctpecc. [Juctpecc u aycrpecc. Ctpecc-peanusyroniie U CTPecc-TUMUTHPYIONINE CHCTEMBI OpraHU3Ma.

[NousiTHE 006 OOMMX MPUHIIMTIAX MCIIOIH30BAHUS TOPMOHOB JUIsl KOPPEKIIMU (QYHKIMIA OpraHu3Ma.

[1].
[2]. C. 92-96, 97-122.

Hononnumensnan
[3]. U. 1. C. 275-328.
[4]. C. 168-183.

[14]. C. 16-32.
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BOMNPOCHI JJ151 CAMOIIOATIOTOBKH:

1. B uém mposBiiseTcss N30BITOK MITH HEAOCTATOK THPEOUTHBIX TOPMOHOB?

2. Tlouemy mpu HapymieHHH OENOKCHHTE3UPYIOLEH (YHKUUHM MEeUYeHH CHU-
yKaeTcst KOHICHTPaLUs TAPEOUTHBIX TOPMOHOB B TiepuepruuecKoii KpoBu?

3. Kakue ropMoHbBI KOpbI HAIIOYEYHUKOB SBIISIFOTCS )KU3HEHHO BAKHBIMU?

4. KakxuM myTéM IITFOKOKOPTHKOHIHI TTOBBIIAIOT YPOBEHD TITFOKO3BI KPOBH?

5. Ilpu BBegeHHM TOPMOHA HKCIIEPUMEHTATBHOMY XHBOTHOMY OBLIO OTMeE-
YEeHO ycuJIeHHe paboThl CcepAlla W MOBBIIICHUE apTePHaIbHOTO JaBICHHS,
pacimpenre 3padkoB, TTOKpaCHEHHE KOXKHBIX MOKpOBOB. Kakoif ropmoH
Obu1 BBen€H xkuBoTHOMY? Kakue n3menenus B ¢pyHkuuonuposanuu LTHC
BO3MOXKHBI [TPH €0 W30BITOYHOM BBEACHUU?

o

Kakwue ropMOHBI y4acTBYIOT B HIOJICPKAHUHU BOJTHO-3JICKTPOJIMTHOTO OastaHca?
7. Kaxoe nmelicTBHe OKa3bIBa€T MHCYJIMH HA YPOBEHB TIIFOKO3BI B KPOBH, TTOTPEO-
JICHHUE TJIFOKO3bI TKAHSIMH, TJIMKOT'CHOJIN3, TIIFOKOHEOTEeHE3, CUHTE3 TJIUKOreHa,
0o0OMEH OCIIKOB M KUPOB, YPOBEHb CBOOOJHBIX JKHPHBIX KHUCIIOT M YPOBCHb
nonos K* B kpoBu?

OT KaK¥X MPOILECCOB 3aBUCUT KOHIIEHTPAIHA KaJIbIIH B IIa3Me KPOBU?
[Touemy y merel, HEMOCTATOYHO BPEMECHH MPOBOASIINX HA CBEXKEM BO3IYyXE,
MOKET HaOJIIOAaThCs HApYIICHHUE MUHEPATU3aIMi KOCTCH, PUBOASIIEE K UX
BEIpaKeHHOH nedopmaruu? [logemy mpu 3TOM MOTYT pa3BUBATHCS CYIOPOK-
HBIC COKPAIICHHUS MBIIIIT?

10. Kakue ropMOHBI ABJSIOTCS BOKHEHIIIMMU JIJIsl pa3BUTHS cTpecca?

© ©

Pa6ora 6.1. ITIPO®ECCHOHAJILHASI JIEKCUKA U BA3OBBIE IOHSITHUSI (3a110/IHSIETCS IOMA CAMOCTOSAITEIbLHO)

OtpunarenbHast 0OpaTHas CBSI3b — OpUTPONOITUH —
[TonoxxurenbHast 0OpaTHas CBSI3b — Tpomb6omosTHH —
CumnaToapeHanoBas cucTema — Tys—
ITepmuccuBHOE EICTBHE TOPMOHA — rms—
Mopdoreneruueckoe qeiicTBe TOPMOHA — Kanpuurpuon —
KonTpuncynspabsie rOpMOHBI — KapmukoBocth —
IIpencepaubiil HATPUNYPETUUECKUN TTENTUT — Kpernnuszm —
WHrnbunsr — Crpecc —

Pa6ora 6.2. IIPOCMOTP YYEBHBIX BUJIEO®UIHBMOB

1. «Ctpeccy (25:28).

B kauecTBe nonogHuTENbHBIX MaTepraioB, B OYMK unu B yueOHOI ayAUTOpHH MOXKET ObITh TPOCMOTPEH YUEOHBIN (PUIIbM:

[IpenogaBaTens MOKET MPEUIOKHUTH IPOCMOTPETH U Ipyrue BuaeopuibMbl, umeromuecs B OYMK.
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Paoora 6.3. DHIOKPUHHBIE ®YHKIIMA HAJIIOYEYHUKOB (BBIMOJIHAETCS I0Ma CAMOCTOSATEILHO)

CoeAvHUTENBHO- = &5 (oS }
TKaHHaA Kancyna Vgt 233 2

Haano4e4Huk

BepxHuit nonior
MOYKHU

3anonnume nponycku u ma6ﬂuuy. Onuwume ocHo8HbLE ¢yHKI4MM 2OPMOHOE HAONOYEYHUKOB |

I:|_> [ niokokopTH- Koptuson
Kopo! KonAbl (06meH KoptukoctepoH

O6nactu ITpynnel ropmoHos  lMpumepbi

Kny6oukoBas 30Ha —# MuHepanokoptu- I:l
KOpb! KOMABI (BOAHO-

coneBov GanaHc)

Koptuson

YuacTsyeT B apanTauum K AGMCTBUIO

PU3N4ECKOro MK NCUXO3IMOLIMOHANBHOTO CTpecca,
NOBbILWaeT YPOBEHb MIOKO3bl B KPOBU

r/I0KO3bl) KopTu3aoH

Aervapoanu-
Ceryartas 30Ha — [lonosbie AHAPOCTEHAMOH
KOpbI rOPMOHbI 3CTp0r8Hbl
(cpeHotumn) MporecrepoH
Mo3roBoe —— = KarexonamuHbl AapeHanuH
BeLLeCTBO (a¢pcbektbl cumna- | HopaapeHanuH

Tndeckoit HC)

YyacTBytoT B peanusauum
peakuuit TMNa «Gen unu Gerny.
MNosbiwatot YCC u MOK,
YBENNYNBAIOT KPOBOTOK

B MblLILLAX, CTUMYNMPYIOT FUKO-
reHONW3 U YTUAU3ALMIO FIOKO3bI,
NOBbILWAKOT BO36YAMMOCTb
HEepBHOWM CUCTEMBI

I
I )

I'pyninel ropMOHOB OcHOBHBIEC QYHKIINU

Perynupyet peaGcop6umio
Na' n Boabl, cekpeunto K*
u H* B noukax, yyactsylor
B NOAAEPXaHUM AABNEHUA

KpoBu

BnuAoT Ha passutue nono-
BbIX NMPU3HAKOB U NMOJIOBOro
noBeAeHusA, OKasblBaloT
aHabonuyeckoe AencTene

s e

LWuToBUAHARA Xene3a
(BuA cnepeaw)

Mpasas
Aons

Pa6ora 6.4. DJHIOKPUHHBIE ®YHKIIAW IIATOBUAJTHON U ITAPALIATOBUIHOM KEJIE3 (BBINOJHSIETCS IOMa CAMOCTOSITEJILHO)

Ero CeKpeuusa ysennimBaeTcs

| 3anonnume mabauyy

MPY CHUKEHWUU KOHLEHTpaUun
Ca’* B nna3me kposu. lopmoH
(1) crumynupyet moGunusaumio
Ca?* U3 KOCTHO TKaHu,

2) peabcop6umio Ca?* B noukax u
3) BcacbiBanue Ca’* B KULIEYHUKE
(4epe3 BuTaMuH As)

TV TOPMOHbI perynu-
PYIOT CKOPOCTb MHOTMX
6UOXMMUHECKMX peak-
UMK, CUHTE3a GeNKOB K1
YTUNU3ALUMM SHEPrUU

(1) OGner4aeT mMHepan13aumio
1 ymeHbLUaeT pe3opOLyuio KOCT-
HOM TKaHH, (2) cHUXaeT peab-
cop6uumio Ca?* B nou4kax npu ero
BbICOKOI KOHLEeHTpauuu B KpOBU

Y nereid

M30e1ToK T3 1 Ty

HenocraTok

Y B3pocCibIX

LiuToBMAHARA Xene3a ) I/I36BITOK T3 nu T4
(BuA c3anm)
Vxaorcume Henocratox
HA36AHUA
2OPMOHOB \ l\




Pa6ora 6.5. TOMEOCTA3 KAJBIHS U ®OCPOPA (BBINOJIHAETCH T0MA CAMOCTOATEIbHO)

3anoanume nponycku 6 cxeme noOOEpI’HCAHUS KATLYUEBO2O 20MeOCa3d 8
2+
opeaanuzme Mo100020 uenogexa, noayuarowezo 1000 me Ca™ 6 cymxu

no;gﬁgﬂs:"e Msrkue TkaHu
(13.000 mr) Koctu
(1 mrfcyr) (1.000.000 mr)
L 2 ()
€ )/ BcacbiaHue Otnoxenne |
[ ‘; { (350 mr/cyT) B eR e (500 mr/cyt) |
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e e e,
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° 2y £
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] -=r @ i ~ 0@
g 2\ =
SR - - 400 E
-3 2
= HopmanbHein - 200 L

YpOBEHb
0 0

T T T T 'I LI
0 2 4 6 8 10 12 14 16
Ca?* B nna3me (mr/100 mn)

3anonnume NponycKu 6 cxeme pe2yiiyuu Kalbyuesoco comeocmasa

Motpe6nexue Msrkune
ReiE R A Koctb
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/T
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\, 4‘ . »
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| Il
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Kan v
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. > > > ¥ 4
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> /
—_— > > O;\__ A \ L
O,./ flapo Na*
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BOPCUHKHK
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2+
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2+
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3anoanume nponycku 6 cxeme noodepaicanus comeocmasa gpocgopa (P;) 6 opea-
HU3Me MO00020 Yenoseka, nonyuaruezo ¢ nuwei 1400 me pocpopa 6 cymku
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Pa6ora 6.6. BJIWSIHUE )KEHCKHX MMOJIOBBIX TOPMOHOB HA MUHEPAJIM3AIIAIO KOCTHOM TKAHUA

KoctHas Tkanb popMupyercs u pezopoupyercs ocTosiHHO. B Hopme
nporecchl (OpMUPOBAHHS KOCTU U €€ pe30pOIrH ypaBHOBEIINBAIOT
ApyT Apyra. AKTUBHOCTh OCTE€00JIaCTOB M OCTEOKJIACTOB PETYIUPY-
€TCsl apaTUPEOUTHBIM FOPMOHOM, KaJbLUTOHWHOM, 3CTPOr€HAMM, BUTAMMU-
HOM /I, HIMTOKMHAMH, JPYTMMU MECTHBIMH (aKTOpaMH (HampuMep, MpocTa-
TJIAHAMHAMM).

KocTtHas macca y MyXUdMH M JKCHIIUH JIOCTUIaeT MHMKOBOIO IOKa3arelis
npuMepHo K 30 ronam (y My>X4rH OHA OOJIBIIE, YEM Yy KEHIUH; Y TPEACTaBH-
TeJIel HerpoMAHOM packl — 0oJIbllle, YeM y MpeiCcTaBUTEIeH eBpOIeOonTHON
¥ MOHroJion1HoM pac). [locie gocTukeHus nuKa Ha MPOTSKEHUH MPUOIU3U-
TesibHO 10 J1eT KocTHast Macca OCTa&TCsl MOCTOSIHHOM, B 3TO BPEMs IPOLIECCHI
pe30opOIMu KOCTHOW TKaHW MPUOIU3UTEIHHO paBHBI €€ 00pa3oBaHUI0. 3aTeM
OHa HauYMHAeT YMEHBIIAThLCS CO CKOpOoCcThIo mpubausutensHo 0,3-0,5 % B rox.
C HayayioM MeHonay3bl y JKEHIIUH MOTEPs] KOCTHOM TKaHW YCKOpSAETCS U J10-
cTuraet npuMepHo 3-5 % B roj B TeUeHHE NPUOJINZUTENIBHO 5—7 JIeT, 3aTeM
CKOPOCTb OTEPU MACCHl KOCTHOM TKAHU MTOCTETIEHHO CHUKAETCS.

C HauvanoM MeHOMay3bl SWYHMKHM IPEKpaIlaloT BbIPAOOTKY T'OPMOHOB,
BKJIOYAsi ACTPOTEHBI, YTO SIBISIETCS OJHOM M3 Ba)KHBIX MPUYMH CHIKEHUS
IUIOTHOCTH KOCTHOM TKAaHHM M OCTEOINOpO3a Y KEHIIMH. B TKENBIX cirydasx
3TO MOYKET MPUBOJIUTH Jake K mepesomMaM B ObITy. OnucaHsl ciyyau mepesno-
MOB IIeHKH Oepa y MOKUIIBIX KEHIIUH [P MOBOPOTE C OJAHOro 00Ka Ha Jpy-
roil Ha KpoBaTH WJIM MEPEIIOMOB JIyU€BOM KOCTH IPH MOIMBITKE MOJHATH CKO-
Bopoay. s mpenoTBpalleHnss TaKUX MOCIEACTBUI B T€paluM KIMMaKTEpH-
YECKOr0 CHHJPOMA NMPUMEHSIOT 3aMECTUTEIbHYI0 TOPMOHAIBHYIO TEparuio.
OfHUM U3 TOPMOHOB, CHOCOOHBIX MOBBICUTH IUIOTHOCTh KOCTHOM TKaHH
y JKEHIIMH, SIBJISETCS 3CTPOreH. DCTPOreH MOAaBIsIeT aKTUBHOCTh OCTEOKJIa-
CTOB, TMIO3BOJISII COXPAHUTh CTPYKTYPY KOCTHOrO MaTpukca. CX0KUM BIIMSHU-
€M Ha KOCTh 00JlaJjaeT KaJbUUTOHUH, CTUMYJIUPYIOUUN MUHEpPaIU3aLHUI0
KOCTHOM TKaHH.

Bnusinue sctporeHa Ha opraHu3M JKEHIIMHBI MHOTO0Opa3HO, OJJTHAKO B 3TOM
paboTe MBI pacCMOTPUM €ro 3PPEeKTUBHOCTh B COXPAHEHUH MAcChl KOCTHOU
TKAaHU U 3alUTE OT 0CTE0Nopo3a.

o

Jlis  OLEHKM  IJIOTHOCTM  KOCTHOW  TKaHU  HCIOJIBb3YIOT
JIBYXOHEPTETHUECKYI0 PEHTICHOBCKYIO0 abcopOiuomerpuio (JIDPA,
WJIM KOCTHAsl JCHCUTOMETpHs) — puc. 6.1.

Ocreonexus \

>T-|<pmepm|

Bospacr

3 OcTeonemm

DcTeonopo3

'T-Kpnreptm

éosba(r

Puc. 6.1. KoctHas neHcuToMeTpus

JU1st OLIEHKH COCTOSIHUSI KOCTHOM TKaHM OyJeT MCIIOIb30BaH KOJIH-
YECTBEHHBIN II0Ka3aTelb MHUHEpaINU3alMd KOCTH — T-KpuTepui.
OTOT KPUTEPHUIl COOTBETCTBYET YUCITY CTaHIAAPTHBIX OTKJIOHEHUH, Ha
KOTOpBIE€ IJIOTHOCTh KOCTH OTJIMYAETCA OT €€ NMHMKOBOIO 3HAYEHUS
Y MOJIOZBIX 3OPOBBIX JIFOJEH TOTO K€ I0JIa U STHUYECKON IpHHA-
nexxHoctd. BO3 ycTaHOBIIeHBI IpenenbHble 3HaUeHUs T-Kpurepus,
KOTOPBIE OTPEIEIISIOT OCTEONEHUIO U OCTEOopo3 (Tadm. 6.1).

Tabruya 6.1 | B nanHOM paboTe HCHONB3YIOTCA
Ouenxa T-kputepus KOMITBFOTEPHBIE MOJIENIA TPEX KPBIC C
Hopma or+1 10 0,9 | ynan€éuueiMu suyHukamu. Hcexon-
Ocreomernust | or—1 10 —2,49 Hbll T-KpuTepMH KaXIOH KpBICHI
cocraBiasier —2,61, 4YTO CBHUICTENIb-

Octeonopos | —2,5 1 HiKe CTBYET 00 0CTEOIopo3e.

MarepuaJjbl 1 000py10BaHuUe.

KomnbrorepHbsie Mosienu TpEX KpbIC ¢ YAAIEHHBIMU STMUYHUKAMU,
PacTBOPHI ICTPOTeHa, KAIBIIUTOHWHA W (U3pACTBOpA, MIMIPHUIL, pac-
TBOp aHECTETUKA, pEHTreHannapar (I€HCUTOMETP) AJisl OIpeieNIeHUs
MJIOTHOCTU KOCTHOM TKaHH.
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Pabora 6.6. (mpoaoskeHue)

Xox padoThI.

1) Orkpoiite nporpammy «14 PhysioEx» Ha pabodem croe.

2) Haxxmure Ha runepcchuiky «Access PhysioEX 9.0».

3) Haxmute Ha «Exercise 4: Endocrine System Physiology». B ot-
KpbIBIIEMCSl cniucke BbiOepuTe «Activity 3: Hormone Replacement
Therapy». B oTkpbiBiemMes criucke BeiOepuTe BKIanky «Experimenty.

4) Tlepen BamMu CHMYJIATOP Ja0OpaTOpUH. 3aXMHUTE ILIIPHI[ JIEBOK
kHonKkou Mbimu (JIKM) u meperamnure ero Ha ¢uiakoH ¢ puspacTBopomM
(Saline). ITocne Toro kak B MIIPHIl HAOEPETCS PACTBOP, 3KMUTE LITIPHI]
JIKM u neperamute ero Ha kpbicy Nel (moamucanuyro «Controly).
®duspactBop Oyner BBenEH MHTpaOpromuHHO. [loa Kpeicoil oToOpazutTcs
KOJIMYECTBO HMHBEKIUNH — «I». OuuctuTe WMINpUl, HaXaB KHOIKY
«Cleany.

5) Baxxmure wnpui JIKM u neperamute ero Ha (IakoH ¢ pacTBOPOM
actporeHa («Estrogeny). Ilocie Toro, kak B mmpuiy HabepETcs pacTBop,
saxmute mnpul JIKM u nmeperanmure ero Ha KpbICy, IOANMCaHHYIO
«Estrogen treatedy. Oumcrure mmpuil, Haxa kHonky «Cleany.

6) Baxxmure mwnpui JIKM u neperamute ero Ha (IakoH ¢ pacTBOPOM
kaneiuronnHa («Calcitoniny). Tlocie Toro, kak B IIpUI] HaOepETCs
pactBop, 3axmure mnpul JIKM n neperamure ero Ha KpbICy, OAINACAH-
Hyto «Calcitonin treated». Ouncrure mimpuil, Haxas kHonky «Cleany.

7) HaxxmuTe Ha 4achl B BepXHEH 4acT dkpaHa. Yackl MPOKPYTST OJHH
nenb. HoBas no3a pactBopa OyneT BBOAWUTHCS aBTOMaTHuecKu. Haxu-
MaiiTe Ha 4achl 10 TeX IHOp, MOKa KOJIMYECTBO UCTEKIIUX THEH 3KCrepu-
menTa («Elapsed days») we Oymer paBHO 7. MHOTOKpaTHOE Ha)kaTHe Ha
yachl HUKaK He yCKOpsieT paboTy NMporpaMmsbl, MPOsIBUTE TepreHue!

8) Ilo ucreuenun 7 mHEH SKCIEPUMEHTA BaM OyeT MPEUI0KEHO Mpo¥i-
TH TECT, B KOTOPOM BBI JIOJDKHBI ClI€NaTh MPEANOI0KEHHE O TOM, KaKue
WU3MEHEHUsI MPOM30MIYT C KOCTHOM TKaHbIO KpPBIC B OTBET Ha BBEJICHUE
pactBopoB. B Tabnuiie mpeacraBiieH mepeBoa dToro Tecta. Craenmairte
IIPEII0JIOKEHNE, OTMETHUB ITPaBWIIBHBIE, HA Balll B3IUIsAJ, BAPUAHTHI OTBE-
Ta TAJIOYKOM.

Bomnpoc 1 Bomnpoc 2 Bomnpoc 3
ITocne BBeaeHUS ITocne BBeaeHUS Ilocne BBeaeHUS
¢duzpacTBopa pacTBOpa 3CTPOreHa | pacTBOpa KaJlbIIUTOHUHA
IUIOTHOCTh KOCTHOM | INIOTHOCTH KOCTHOM | MJIOTHOCTH KOCTHOM
TKaHH: TKaHH: TKaHU:

[] a) yBenuuurcs; [] a) yBenuuurcs; L] a) yBenuuurcs;
[1 b) ymenpmmres; | L1 b) ymensumres; | Ll b) ymenbmmres;

[ ¢) e usmenurcs. | [ ¢) ue usmenurcsa. | [ ) ne usmenwurcs.

Ha kommbroTepe 0oTMEThTE TOT e BapuaHT OTBeTa (1o OyKBe), UTO U B
NPAaKTUKyME, U HAKMHTE KHOMKY «Submity.

9) Ilo 3aBepiICHUU TECTa MPOBEAUTE M3MEpPeHUe T-KpUTEPHsl Ui Te-
CTUpYEeMBbIX KpbIc. /L1l 3TOro HaxmuTe «Anestesia» B JIEBOM BEpXHEM
yrily KapTuHKU ¢ Kpbeicor «Control». 3axas JIKM kapTuHKY ¢ KpbICOH,
neperammre €€ Ha CTOJ PEHTTeHOBCKoro aeHcutomeTpa («Exam-
table»). Haxxmute xmaBumy «Scan» (BHHM3y CieBa), 3aT€M HaXKMHUTE
kinasuy «Record Data» cnpaa. [ToBropure onepauuro s KpbIC, O-
Jy4aBIIUX 3aMECTUTEIbHYI0 TOPMOHAIBHYIO TEPANMUI0 SCTPOrC€HOM
Y KaJIbIIUTOHUHOM.

10) B Tabnuie B HMXKHEH YacTH DKpaHa Bbl MOXKETe HaWTH T-KpH-
tepuit («T-score») st TECTUPYEMBIX KPBIC.

Ykazanusa K oQOopMIIEHHMI0O NPOTOKoOJa. Vcrnonbs3ys mNOyd4eHHBbIE
JaHHBIC 3aMOIHUTE Tabnuily u: 1) crenaiite BHIBOJ O BIUSHUU HUCCIIETY-
€MBIX TOPMOHOB Ha TJIOTHOCTh KOCTHOM TKaHH, 2) cpaBHUTE UX dDPek-
TUBHOCTb Y KPBIC C YAAIEHHBIMU SUYHUKAMHU.

IMPOTOKO.JI
PacTBOp T-xkpurtepuii | BoiBoa: 1)
Hcxomuo -2,61
duspactsop
(KOHTPOJIB)
DcTporex 2)
Kansnurtonnn
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Pa6ora 6.7. CPABHEHUE IIOKA3ATEJIEN CHJIbI MBIIIL PYK Y MYKUAH U )KEHIITAH

AaeHorunogus

FOCT

[Mnoranamyc

® 4 TPT
Auzudpo-
\ TeCTOCTEPOH
P e @
I
$

UHrMoum

H BJ[®CT] [AT]Tectocrepot] ——

peuenTopsl
QHApPOreHoB

AHJPOTeHbl, MYXCKHE MOJIOBbIE TOPMOHBI, OKA3bIBAIOT BbI-
pakeHHOe aHaboNMyecKoe JeHCTBHE HAa OpraHbl M TKaHH,
OCOOCHHO Ha CKEJIETHYI0 MYCKyJaTypy. Bbicokoil 4yBCTBH-
TEIbHOCTBIO K aHAPOre€HaM XapaKTEpU3YIOTCS TIpyJHbIE
MBIIIIBI ¥ MBIIIIIBI TUIEYEBOTO MosAca. B ¢Bs3u ¢ 3TUM HUMEIOT-
Csl BBIPQKCHHBIE ME)XKIIOJIOBBIE PA3JINYUSA B MACCE CKEJIETHBIX
MBIIII ¥ UX CHJIE Y MY>KUYUH U JKEHIIHUH.

HapyxHble NonoBbIe OpraHbl

- dughhepeHUUpPOBKa 8 Nepuoo 2ecTayuu
- passuTue @ nepuoo nybeprara

- 803pacTHble USMEHeHUs NpoCTatbl
BonocsHble dhonukynbl

- aKTUBHIl pOCT 8 nepuod nybeprara

peuenTopsl
QHApPOreHoB

BHyTpeHHWe nonoBLIe OpraHbl
- passuTue 80/1b(hosa NMPOTOKa 8 nepuoo 2ecTayuu

CkenetHble MbILLLLBI
- POCT macchl U cusbl 8 nepuod nybeprara

Marepuanbl U 000pyAOBaHuUe:
pyuHoii nuHamomertp JIK-150 mnm
aHAJIOTUYHBIN.

Xox paGorel. U3meppre cuity
MBILIL] BEAYLIEH PYKH y BCEX CTY-
JICHTOB M CTYJIEHTOK B IpyIIIE C MO~
MOILBIO PYYHOT'O IUHAMOMETPA, KaK
910 ommcaHo B padore 10.2. Jlns
YBEIMUEHHs BBHIOOPKU MOXKHO BOC-

dpuTponoa3 MMOJIB30BaTbCA JaHHBIMU CTYACHTOB
Poct Kocreit Puc. 6.3
3 MapauIENbHBIX TPYIIIL.
peLienTopbi .
et VYkazauusi K 0()OpMIIEHHIO IPOTOKOJIA:
—— 1. 3anuwume 3HaueHus aGCOMIOTHBIX IIOKA3aTENEH CHIIBI
- 3aKphiTUE 3NUhU308 MBIIIIL YK (B KI') y BCEX CTYJEHTOB U CTY/IEHTOK.
hy‘;e””“’e””e Ll 2. Paccuumaiime CPEIHION CHIIYy PYK Y MYKYUH M y JKEH-
nonao o
T IMH B KaXKJIO0H U3 TPYIIIL.
KaHa/IbLbl 3. Cpasnume Mexay cOOOH TOTy4EHHBIE PE3YNbTATHl M
Knetku Jlenaura Puc. 6.2 coenavime 3akao4enue 0 IPUIMHAX HAOIIOJAEMbIX Pa3IHuni.
MNPOTOKOJI
Cuna pyk, kr | 1 2 3 4 5 6 7 8 | Cpennee | BriBoa. (06nbwas, menvuas)
CHJIa MBI PYK Y MYKYHH, Y€M Y JKEHIIHH, 00Yy-
y MYXKHUH CIIOBIICHA BBICOKOM 9yBCTBHTEIHEHOCTBIO STHX MBIIII]
K
y JKEHIIHH
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Pa6ora 6.8. ®U3HOJIOIMUECKASI OIEHKA IJIMKEMUU U COCTOSIHUSI SHIOKPUHHOM ®YHKIIUU MOKETY JOYHOM KEJE3bI (1eMOHCTpamusi)

PaGota BbImonHseTCS KaK IEMOHCTPAIIMOHHAS IyTEM aHaIN3a MPEACTaBICHHbBIX JaHHBIX.

YpoBEeHb TIMKEMUH SIBISIETCS OIHOBPEMEHHO OYEHBb BAYKHBIM M JOCTATOYHO JAOMIBHBIM
MOKa3aTeseM OBICTPOTO SHEPTETHIECKOTO pe3epBa OpraHnu3Ma, ero 3I0POBhS MM OOIe3HH —
npexzae Bcero, caxapHoro auadera (C). DTo 00ycloBieHO Bemymiel poJibio YIJIICBOIOB
(TJTIOKO3BI) B DHEPreTUYECKOM O00ECIIEeYCHUH KU3HENeTeIbHOCTH opranu3Ma. E€ Bkian xo-
nebnetcst ot 50 mo 60 % 1 0COOEHHO 3HAYUM TSI TUTAHHUS SPUTPOIIUTOB (€AMHCTBEHHBIN UC-
TOYHHUK DHEPTHH), a TaKXKe KIETOK HEPBHOW TKaHW M MO3TOBOTO BellecTBa mo4ek. Mctounu-
KaMH TJIFOKO3bl KPOBHU SIBJISIFOTCSL YTJIEBOJIBI, BCACHIBAIOIIUECS B KHILIEUYHHUKE, peadcopOupy-
IOIAsICSl WJIM BHOBHb CHHTE3MpYyeMas TIIFOK03a B IMOYKaX, a TaKKe IMEYeHb, B KOTOPOH HUIYT
MIPOIIECCHI KaK TIIMKOTEHOJIN3a, TaK U TIIFOKOHEOTeHe3a.

T. 0. OTHOCHTENHHO MOCTOSIHHAS KOHIEHTPAIUS TIIIOKO3bI B TUIa3Me KPOBH 00ECTIEYMBACTCSI
TOHKHM 0aJaHCOM MEXaHW3MOB JIOCTaBKH M yTWIIM3AllUK TIOKO3bI, KOHIICHTPAIHST KOTOPOM
B TUTa3Me KPOBH BBICTYIAET OJHOBPEMEHHO KaK PETYINPYEMBIM MapaMeTpOM CO CTOPOHBI
SHIOKPUHHOH W HEPBHOHM CHCTEM, TaK W PeryIupyomHM (akTopoM (YHKIHOHATBHON
Y CEKPETOPHOM aKTHBHOCTH ATHUX K€ CHCTEM.

CoBpeMeHHBIE KPUTEPUH HOPMOTIMKEMUH HATOIIAK, IPHHSTHIC
B DHJIOKPUHOJIOTUH, COCTAaBIISIOT AJsl LIETBHOW BEHO3HOW W Ka-
MUUIIpHOR kpoBu 3,3-5,5 mmoas/n (60-100 mr/mn); rumoriu-
KeMHU — MeHee 3,3 MMOJIb/JI; a TUIEePIIuKeMUud — 5,6 MMOJIB/I
u Oonee.

B 1o ’xe Bpems MMEIOTCS NaHHbIE, YTO YPOBEHb INIMKEMHHU
HATOIIAaK YK€ BhIe 4,45 MMOJIB/JT BBI3BIBAET YCHIICHHYIO CEKpe-
UI0 MHCYNHHA, a Oojee 5,1 MMONB/I MOXKET paccMaTpUBATHCA
kak npenukrtop CJI.

Konnentpamus rimoko3sl KpoBU B mpenenax 3,3—3,9 MMoIb/a
MperoiaraeT BO3MOKHOCTh CTUMYJISIIUA CHHTE3a LENIOTo psiaa
KOHTPHHCYJISIPHBIX TOPMOHOB (TJIIOKAaroHa, ajJipeHainHa, KOpTH-
30514, TOPMOHA POCTA) M JaKe MOSIBICHHUA HPU3HAKOB TMIOIIIHU-
KeMHH (CM. Tabi. 6.2).

Tabauya 6.2
Conep:xaHue rJIIOK03bl (MMOJIB/JI) B EJbHOH KANMMIAPHOW KPOBH HATOIIAK
THIOTTIUKEMUS HOPMOTJIUKEMUS TUIIePrINKEMHUS
<33 3,3-5,5 >5,6
YPOBHH HOPMOTJIMKEMUHU
HU3KUU ONTUMAJIBHBIN | TTOBBINIEHHBIN | BBICOKHH
3,31-3,84 3,85-4,44 4,45-5,10 5,11-5,59

[pu Huskom ypoBHE HOPMOTTIMKEMHUH B IIOKOE HATOIIAK MPOUCXOIAHUT aKTHUBAINS CEKPELIUH HE
TOJIBKO TJIFOKaroHa, HO U TOPMOHOB CTpecca — aJIpeHallHa U KopTu3oia. [Ipu janHOM ypoBHE
TIIIOKO3BI B KPOBH CYIIIECTBEHHO TOBBIIIAETCS] YHCIO OMIMOOYHBIX JCHCTBHN W CHMXKAeTcs (-
(PEeKTUBHOCTH YMCTBEHHOH JIESITEILHOCTH.

Onmumanvhulli ypOBEHb XapaKTepU3YyeTCs MHUHUMAIBHBIM BbIIEJICHHEM (Ha Oa3aabHOM
YPOBHE) OCHOBHBIX TOPMOHOB, PETYJIHPYIONIMX 0OMEH TIIFOKO3bI, M aJIEKBaTHBIM dHEprooodecrie-
YeHueM KieTok. Puck passutust C/I uiau runornikeMu MUHUMAaJICH.

[Ipu nosviuennom ypoBHE HOPMOTIMKEMHUN OTMEYAECTCS YCHUJIEHUE TAaHKPEaTHUECKOW CeKpe-
UK HHCYNIMHA. DHU3HOIOTHYECKUE U KIIMHUYECKHE MTOKA3aTeNId OCTAI0TCSI ONTUMAITEHBIMH.

Buvicoxuil ypoBeHb HOpMornukemMun (Oosiee 5,1 MMonb/i1) dopMmupyeTcs B pe3yibraTe H30bI-
TOYHOT'O TOCTYIUIEHHS (00pa30BaHus) IIIOKO3bI U/WIIM HEJOCTATOUHON €€ yTUIM3alui TKaHAMH,
Y XapakTepusyeTcs moBbienneM pucka pa3zsuts CJl y aum crapme 30 jer.

K runeprivkeMu4eckuM HapylICHHUSIM YTIJIEBOJTHOTO oOMe-
Ha OTHOCSIT:

1. Caxapwnsiii nuaber (C);

2. Hapymenue Tonepantaoctu k riokose (HTT);

3. Hapymennas rimukemus Haromak (HI'H).

s uX OuarHoCTHKU (M, COOTBETCTBEHHO, OLIEHKH (YHK-
IIUM WHCYJUHA) ONPEAETSAIOT COAEp)KaHHEe TIIOKO3bI B IIEJNb-
HOW KalmWUIAPHON WM BEHO3HOW KPOBHU (MJIM B ILTa3Me Kpo-
Bu) Haromak u depe3 30, 60, 90 n 120 muH nocne mpuéma
BHYTPb 75 T TJIOKO3bI — NEPOPAJBHBINA TECT HA TOJIECPAHT-
HOoCcTh K rutoko3e (IITTD) (puc. 6.2, Tabdn. 6.3). B pyrunHO#
MIPAaKTUKE, KaK MpPaBWJIO, OTPAHUYMBAIOTCS HM3MEPEHUEM
YpOBHS TIIMKEMUH HATOIAK U 4yepe3 120 MuH mociie mpuéma
I0K03bl. OTHAKO BBHIMTOJHEHHE MOJHOT0 aHAJIM3a caXxapHoii
KPMBOIii ¢ pacyéToM IMHKEMUYECKUX KOA(PPHUINEHTOB O3BO-
JSIeT BBIIOJHATH OOJIee PaHHIO M TOJHYIO AMAarHOCTUKY
HapyIIeHUs TOJIEpaHTHOCTH K rirokosze (HTT).

XapakTepHble U3MEHEHNSI KOHIEHTPALUH TIIOKO3bI IIPU THU-
MEPrIIMKEMUYECKHX HAPYIICHHUSAX Yy B3POCIBIX IPHUBEICHEI
B Ta0II. 6.4.
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Pa6ora 6.8. (mpomosizkeHue)
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Puc. 6.4, TunnuHble N3MEHEHNS KOHLIEHTPALIMN B KPOBU
TIIIOKO3bI, HHCYJIMHA U KOHTPUHCYIIIPHBIX ropMoHOB (CTT)
rocse npuéma 75 T K036

Tabauya 6.3
JlnarHocTuyecKue KPUTEPHH rHNEPriinKeMuYecKUX HAPYIIeHWi YIJIeBOHOT0 00MeHa y B3poc-
JIBIX 110 Pe3yJibTaTaM BBINOJHEHHUSI MePOPATHLHOIO TECTA HA TOJIEPAHTHOCTD K IJII0K03€e

KoHieHTpanus riwko3bl B 1eJIbHOH KAMHISIPHOW KPOBH, MMOJIB/JI (MT/11)
CocTosinue yepe3 30, 60, 90 mun yepe3 120 muH nociie
HATOLIAK . <.
nocJie npuéma 75 r riroKo3bl npuéma 75 r riioKo3sl
Hopwma <5,6 (<100) | <11,1(<200) BO BCcex mpobax < 7,8 (< 140)
HI'H >56-<6,1 |<11,1(<200) Bo Bcex mpobax <7,8(<140)
(>100-<110)
HTT <6,1(<110) | >11,1(>200) xoTs Obl B OHOM U3 IPOO >78-<111
(> 140 — < 200)
C >6,1(>110) | >11,1 (>200) xotst 6bI B OJJHO# U3 IPOO >11,1>200)

Tabauya 6.4
Kpurtepun pannero soisiBiaennss HTT

10 3HAYEHHUSAM INIMKeMHYecKuX K03 uuneHron

PesyabTar I'iinkemuyeckne K03 GUIHEHTHI
I'Kg.in Ky I'K, MKc

Hopma <75% | 1,0-1,3 0,9-1,04 <1,0

HTT >75% >13 > 1,04 >1,0

Pacuér ramkemuyeckux KoI(GUUUEHTOB MO3BOJSET MHOBBICUTH TOYHOCTh AuarHocTuku HTT.
K Hum oTHOCAT (CM. Taroke Tad. 6.4):
1. I'nnepraukemuyecknii ko3pdpunuent Bonysna-IlokpoBekoro (I'Ky ;) — oTHOIIEHHE OKa3aTenei
HauOOJIbIIICH KOHIICHTPAIMHU TITFOKO3bI B KPOBH (Znax), 00bIUHO yepe3 30 mwiu 60 MUHYT mocie e€ mpu-
&Ma, K HCXOIHOM (gp), TO €CTh K BEJIMYMHE TITFOKO3bl KPOBH HATOILIAK, BEIPAYKEHHOE B IPOLICHTAX !

I'Kp.n = (9max — Go) X 100 %/ go [N <75 %]

2. Koappumment Tuna (K;) — 3TO OTHOIICHHE COAEp)KaHUS TIIFOKO3bI B KpoBH Ha 90-ii MHHYTE
IITTI (geo) K HCXOMHOM BETUUMHE TIMKEMHUH HATOIAK:

KT = g90 / gO [N = 110 - 113]
Ero noBeimienue 6osee 1,3 CBUACTENBCTBYET O HEJOCTATOYHON CEKPEIMU MHCYJIUHA [B-KJIeTKaMH IO/~
JKETYZI0YHOH JKeTe3bl WU CHIDKEHUH ero (PYHKIMU W3-332 WHCYJIMHOPE3UCTEHTHOCTH TKaHeil. CHibke-

Hue BenuuuHbl Kt menee 1,0 yka3pIBaeT Ha MOBBILICHHYIO CEKPELMIO WHCYJIMHA W/MIHM €ro BBICOKYIO
(YHKIMOHAIBHYIO AKTHUBHOCTb.

3. T'unornukemuyeckuii kodppunuent Paganabckoro (I'Kp) — 3T0 oTHOIIEHHE COAEpKaHUS TIIIOKO3bI B KPOBH 4epe3 2 yaca MOcCIie Harpy3KH (gi1z0) K HCXOJI-
HOW BEJIMYMHE MIMKEMHUH HATOIIAK:

FKP = 0120 / Jo [N = 0,9 — 1,04]

Ioseimenue I'Kp 60nee 1,04 ykaspiBaeT Ha HEAOCTATOYHYHO CEKPEIMIO MHCYJIMHA WM CHWKCHHH ero (QYHKIMH W3-3a WHCYJIMHOPE3UCTCHTHOCTH TKaHEH.
CHwxkeHue ero BenuuuHbl menee 0,9 SBISIETCS MPU3HAKOM MOBBINICHHOW CEKPEIIUK UHCYJIMHA W/UITH €r0 BBICOKOH (QPYHKIIMOHATHHON aKTHBHOCTH.

4. Merta6oanueckuii kodppuuuent CokoabHIK0oBa (MKc) = (Imax — Jo) / (Imax — Omin) [N < 1], T1€ gnax — HaMOOIIbIIIAST KOHIICHTPALHS TITFOKO3bI B KPOBH, OOBIY-
HO yepe3 30 wm 60 muH mocne e€ mpuéMa; Qmin — MHHAMAJIbHAS TIUKeMUs, o0braHO Yepe3 90 mimu 120 MuH mociie Harpy3kH; go — KOHIIEHTPAITUS TITFOKO3BI

HaToOIllak.
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Pa6ora 6.8. (mpomo/rkeHue)

Xona padotsl. s npaBunsHoro BeimonHeHus: [ITTI uHCTpYKTHPYIOT 00Ccie yeMoro: HakaHyHe TecTa BeAETCs OOBIYHBIN
00pa3 KU3HH, CIeJyeT OTKA3aThCS OT HOBBILICHHBIX (PH3MUYECKHX HArpy30K, HCKIIOUUTH YIOTPEOIEeHHE aJKOrosl U KypeHue,
a TaKoKke NpUEM MPenaparoB, CIOCOOCTBYIOIINX MOBBIIEHNIO KOHLIEHTPALUH TII0KO3bI B KPOBHU (KO(EHH, aApeHaINH, ITI0KO-
KOpTUKOUAB! U 11p.). B Teuenne 20-30 MUHYT nepea HAYAIOM HCCIIEAOBAaHHUS 00CIIeAYEMbIi JOIKEH HaXOIUThCSI B COCTOSTHIH
MICUX03MOLMOHAILHOTO TIOKOS NIPY TIOCTOSIHHOM TeMIepaType okpyskatomeii cpensl. [lepuon romona — 8-14 gac.

['mroxoMeTp BKIIIOYAIOT M MOArOTABIMBAIOT K PabOTe B COOTBETCTBUU C MHCTpyKuuei mpousBoguress. Kpeiuky ¢aakona
C TECT-TIOJIOCKaMH 3aKPBIBAIOT HEMEAJICHHO TI0CJIE U3BIEYEHUS TIOJIOCKH.

[loaroTaBnuBarOT JaHUETHOE YCTPOMCTBO: CHUMAIOT €r0 HAKOHEYHHK, BHYTPh NOMEIIAIOT JaHLET (CKapu(uKaTop) TaKUM
00pa3zoM, 4TOOB! 3aLUTHBINA KOJMAa4YOK JaHLeTa ocTaicsl cHapyku. C JlaHIeTa CKpy4uBalOT U CHUMAIOT, HE BbIOpackiBas, 3a-
LIMTHBIA KOJIIAauyoK. AKKypaTHO (HE IMPHUKAcasCh K KOIMbIO JIAHLIETA) 3aKPBIBAIOT JIAHIIETHOE YCTPOMCTBO M, Bpallasi BEPXYyLIKY
KOJIMayKa, BEICTABISAIOT HAa HEM TIyOMHY MpoKoia (ycTaHaBIMBAETCA UHAUBUAYAIBHO B 3aBUCUMOCTH OT TOJILIMHBI U COCTOS-
HUS KOXH Majiblia MaluenTa). Y AepKuBasi yCTPONCTBO OHOM pyKOM, Apyroil 10 IeadKa OTTATUBAIOT U OTIYCKalOT MOPIIEHb
Ha KOHIIE JIAHLIETHOTO YCTPOMCTBA, B3BOAA MexXaHU3M. [laee B3ATHE KaNWUIIPHOW KPOBH IIPOBOAUTCS MO CTaHAAPTHOU Me-
Toauke (cM. padoty 2.4). lnst mpoKosa, JaHIeT MPHKUMAIOT K KOXKE Maibl[a U HAKUMAIOT Ha OOKOBYIO KHOIIKY JUISI CITyCKa.

Ha TecT-nosiocky riokoMeTpa HemocpeCTBEHHO U3 MaIbIa MOMELIAI0T KAILII0 KPOBU TaK, YTOOBI TECT-OKOIIKO ITOJHOCTHIO
3aIlOJTHUIIOCH KPOBBIO. Uepe3 HEeCKOJIBKO CEKYHJ INTIOKOMETP OTOOPa3UT KOHLEHTPALMIO TJIFOKO3bl B LENbHON KalmWUIIPHON
kpoBH Haromak. [locie sToro obcnemyemsrii B Teuenne 5—7 muH BeimuBaeT 200-300 mur BogHOTO pacTBopa 75 T' TIHOKO3BI.
OtmeuaeTcst BpeMs Hadaja TecTa. [[oBTOpHBIE M3MEpEeHHsT KOHIEHTPAIMK [IIOKO3bl B KallWJUIIPHON KPOBU MPOBOJAT Yepe3
30, 60, 90 u 120 muH. Pe3ynpTaThl 3a0UCHIBAIOT B IPOTOKOJL.

Marepnansl 1 000pyAoBaHue.

OnHopasoBbie MEJIUIIUHCKHE
mepuatku, CI'O, aHTHUCENTHK,
pacTBop mnepekucu Bogopona 3 %;
CTepUIIbHBIC ckapudukaTopb
(JTaHIleThI) OJHOPA30BBIC S IIT.,
BaTHBIC IMApUKU (CIUPTCOICpKA-
mpe canderku) S MIT., THHIET;
cucTeMa KOHTPOJS YPOBHSI TIIFO-
KO3BI (TITIOKOMETP) C TECT-TIOIOC-
kamMu (5mIT.) ¥  JTAHIIETHBIM
YCTpPOMCTBOM, EMKOCTb AJIsI OTpa-
OOTaHHBIX MaTEpPHATIOB C Je3pac-
tBOpoM; 200-300 M1 BozmHOTO
pacTBopa 75T TIIIOKO3bI (J100aB-
JICHHE K pacTBOpY COKa JIMMOHA
JUIS YIYYIICHUS TEPEHOCHMOCTU
HEC BJIMACT Ha PCENPE3CHTATHUB-
HOCTh PE3yJbTATOB TECTA).

JJis cMEeHBI JIaHIIETOB OTKPBIBAIOT HAKOHEYHMK JIAHLETHOTO yCTPOMCTBa, OepyT YCTPOHCTBO BEPTHKAIBHO, KAK KapaHJAll, W BTHIKAIOT JIAHLET B LIEHTP COXpa-
HEHHOTO 3aIMTHOTO KOJIavKa, Jiexkaero Ha croje. [locie 3Toro, Hakumast KHOIIKY IPOKOJIa OJJHOM PyKOH, Ipyroi pyKoil OTTATHMBAIOT MOPIIEHb YCTPOHCcTBA —

JIAHTIET yIAIsSeTCsl aBTOMaTHIeCKH. VICIoIh30BaHHBIN JTAHIIET IOMEIIAIOT B EMKOCTD C Je3PacTBOPOM.

Tlocne 3aBCPUICHUA paGOTLI HCIIOJIb30BAHHBIE TECT-MOJOCKH IIOMECTUTE B EMKOCTh C AE3paCTBOPOM, HpI/I60p H JJaHIICTHOC YCTPOﬁCTBO MpOTPpHUTE CHHpTOBOﬁ

canpeTKkol (Ie3pacTBopom). Y CTpOWCTBO AJIsl ONpeeieH sl ITyOuHBI POKOJIA BO3BPATUTE B HCXOJIHOE TIOJIOKEHHE.

YkazaHus K 0(p)OpMIICHHIO IIPOTOKOJIA:
1. Hapucyiite KpuBYyI0 H3MEHEHHs KOHIIEHTpaluu riaroko3sl Bo Bpems IITTI no nan-
HBIM 13 Tab. 6.5.

Tabauya 6.5

Copepxxanue rIIOK03bI (MMOJIB/JI) B HeJIbHOH KaNUIJISIPHOH KPOBH
HCNBITYeMbIX NP BbinojHenun [ITTT

g' 8ueHHTe YPOBEHE IIMKEMHH HATOIIAK (CM. TabIL. 6'? ) Hcnbityembiii Ne | Haromak | 30 mun | 60 mun | 90 mun | 120 muH
. Omnpenenute HaTU4YKME WM OTCYTCTBHE HapylleHHH yrieBogHoro oomena (HI'H,
HTI, CO) o tabm. 6.2. 1 4.4 71 6,2 4.9 4,3
4. PaccumnTaiiTe TIMKeMHUeCKHe KOI(PGDUIIMEHTH M CACIANTe 3aKII0YCHIEC O HATMIHH 2 5,7 8,9 9,3 91 8,5
WU OTCYTCTBUM paHHUX npu3HakoB HTT' — cwm. Tabim. 6.4. 3 6,3 10,2 10,9 13,5 12,7
5. OueHuTe COCTOSHUE SHIOKPUHHON (YHKIMU B-KJIETOK MOKETYA0YHOMN JKEJIe3bl. 4 3.4 55 4.1 3,0 35
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Pa6ora 6.8. (mpomo/rkeHue)

IMPOTOKOJI
s [o Tabu. 6.5 aHANM3UPYIOTCS JAHHBIC UCTBITYeMOTO No (Yka3bIBaeT MpernoaaBaTeib).
2. Co,uepmaHI/Ie TJIOKO3bI HATOIIIAaK B HCHBHOﬁ KaHHJ'IJ'IHpHOﬁ KpOBU
iz (6 Hopme, cunozauxemus unu cuneperuKemus)

rAKO3a, MMODAb/ N

Harowax 30 muH 60 muH 90 muH 120 MHH

1. Kpusas IITTI ucneitryemoro

B ciy4yae HopMoriukeMun €€ ypoBeHb (110 Tadi. 6.2)
(nuszkuti [pusuonocuueckasn eunoznuxemusi], ONMUMAIbHBLL, NOGLIULEHHBLL, SbICOKUL [usuonoeuqeckas sunepanuxemusi])

3. Pesympratel ananmm3a pgaHHbIX [ITTI (mo Ttabm. 6.3 W MOCTpOEHHOMY T'paduKy) CBHUIACTEIBCTBYIOT O

THIIEPTIINKEMUYECKIX HapyIIeHU oOMeHa yTiIeBOAOB B BHIE . Ha a0
(omcymemeuu unu nanuuuu) YKa3bIBAIOT (HI'H, HTT, HTH+HTI, CJ)
-TJIMKCMUS HATOIIAK U MOBBIICHUEC KOHICHTPAIIUU I''TFOKO3bI
(Hopmo- unu eunep-) B KPOBH YepeE3 (0onncnoe unu upesmepnoe) 30, 60, 90 ( ) MHH
(< unu > 11,1 mmonw/n)
u 120 ( ) MuH mocie e€ npuéma.
(7,8-11,0; > 11,1 mmonv/n)
4. I'nukemuueckue Ko3hOUITUSHTHI Ouenka (|,N,1): Hopma
K1 = (Gmax — Go) X 100 % / 2= | ( - ) x 100 % / = <75%
KT = g90 / gO = / = 110_113
I'Kp = 0120 / Oo = / = 0,9-1,04
MKC = (gmax - gO) / (gmax_gmin) = ( - ) / ( - ) = < 1,0
YKa3bIBAIOT Ha panHux npuszHakoB HTT'.

(Hanuvue wiu omcymemeue)

5. BeiBoa. CocTosiHMEe SHIOKPHHHOM (QYHKIUH B-KIIETOK MOJPKEITYIOUHOMN JKEJIe3bI
(ne napyweno, yenemeno [HI'H, HTT, C/]|, nosviweno [crnuscennvie KT u I KP])

OO0 >TOM CBUIETENHCTBYIOT -IJIMKEMUS HATOIIAK U

(euno-, nopmo- nubo cunep-) (nonuoicennoe, donoicroe, uzbLIMouHOE)
coJiepkaHue TIIIOK03bI B kpoBH uepe3 30, 60, 90 mmm 120 ( ) MUH mocje €€ npuéma,
a TaKxke BEJIMYUHBI TTTUKEMHYECKUX KOIPDHUIIUECHTOB:

(nonusicennvie, dondicvie, nosviUeHHbLE)
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JOMOJHUTEJIbHBIN MATEPHUAJT

PabGora 6.9. AHAJIN3 BJAUSHUS KATEXOJIAMHUHOB KAK TOPMOHOB M KAK HEWPOMEIUATOPOB HA ITOKA3ATEJIH
PABOTBI CEPAEYHO-COCY/IMCTON CUCTEMBI (1eMOHCTPAllMOHHASI KOMIIbIOTepHAasi padoTa)

Xoa padotbl. Vcrons3yercst mporpamma «01 Physiol2y, nossossiromiast
BBITIOJTHATH BUPTYaJIbHBIE SKCIICPUMEHTHI Ha KphIcax.
[MonpoGHOe onmcanue paboOTHI C MPOrpaMMoit 1aHo B pabdore 1.5.

Brmmonaenne paboThl TO3BONISICT MPOAHATM3MPOBATH CXOJACTBO W Pa3IIUUM
B JICHICTBMHM TOPMOHOB MO3TOBOTO BEIIECTBA HAAIOYCYHHWKOB, a TAK)KE CPaBHHUTDH
[IPOJIOJKUTEIBHOCT JCUCTBUSL TOPMOHOB M HEHPOMEIMATOpa CUMIATUYECKOU
HEPBHOH CUCTEMBI, OIIPEAECIIUB €rO0.

AZlpeHalH SIBISIETCSI KOHEYHBIM MPOJIYKTOM OOMEHAa aMHHOKHCIIOTHI THPO3WHA
B XpOMa(UHHBIX KIETKax, cocTaBisis okono 80—90 % ot obiero KoaudecTa rop-
MOHOB, CCKPCTHPYCMbBIX MO3I'OBLIM BE€IICCTBOM HAAIIOYCUHHKOB. OcTtaBmnecs
10-20 % npuxoasTcs Ha NPeNIIECTBEHHUK alpeHAINHA — HOPAAPEHAIIHH.

®uznonornueckue 3h(HEKTHl TOPMOHOB 3aBHUCAT OT THIIA AKTUBHPYEMBIX pelen-
TopoB. OJMH U TOT XK€ TOPMOH, aKTUBUPYS pa3HbIe THIIBI PELIENTOPOB, MOXKET BBI-
3BIBaTh PA3JIMYHbIE, HEPEIKO MPOTUBOIOIOKHbIE, OTBETHBIEC PEaKIINH.

AZpeHanyH 1 HOpaApeHaIUH 00Jalal0T HEOANHAKOBBIM CPOJICTBOM K O
u B-agpenopenentopam (a- u B-AP). Aopenanun B pU3NOTOTHISCKUX KOH-
HEHTpaLusIX uMeeT 0ombiyto apUHHOCTD K f-AP, a B BBICOKMX KOHICH-
TpaIusax — HaYMHACT aKTUBUPOBATh U a-AP. Hopadpenanun 0OBIIHO UME-
et OoubItiee CpoACTBO K a-AP.

AJpeHOpelenTopsl UMEIOT HEOJUHAKOBYIO (DYHKIMOHANIBHYIO aKTHB-
HOCTh M HEOTHOPOAHO pacrlpelesieHbl B pa3HbIX TKaHsax. [Ipu omHOBpe-
MEeHHOU akTuBanuu o- U B-AP mpossustorcs addextsr a-AP. B cepmue
HaXOJATCS IPEUMYIIECTBEHHO [;-AP; B apTepusx Koxku, opraHoB Opromi-
HOHM moJOCTH, BeHax — 03-AP (BBI3BIBAIOT COKpAICHHE TIAJKUX MBIIIII
COCYIIOB); B apTEpHUsIX CKEJIETHBIX MBI — MPEUMYLIECTBEHHO [3,-AP
(BBI3BIBAIOT pacciialiieHne TIaAKIX MBIIII COCYOB).

Yxka3zanus Kk 0popMIICHHIO IPOTOKOJIA:

Standard Drugs

1. BhIMoNHUTE DKCIIEPUMEHT U MPOAHATM3UPYHUTE MONydeHHbIC JaHHble. O003HAUCHHUS:

HR — Heart Rate (UCC), BPs,; — Systolic Blood Pressure (A/l..c), BPgisst — Diastolic

Blood Pressure (A/l.), BPmean — Mean Hemodynamic Blood Pressure (AJlc.,)-
2. Paccuumaiime nynvcosoe A (Alluyme = Allcue — Alla)-

3. CxematuyHo 3apucyime u3MeHeHus aptepuanbHoro aaeienus (AJl) u YCC (koop-
JMHATHAs CeTKa Ha rpadukax M IOJYYCHHBIC B IKCIEPUMEHTE JTaHHBIC MOTYT HE3HAYH-

TCJIBbHO OTJIIMYATHCA OT NPCACTABJIICHHBIX B HpOTOKOJ’Ie).

4. Cpenaiite 61600 00 3pdpekTax 1 MexaHu3Max BIMSHUS KaTeX0JaMHHOB Ha CEPIIECYHO-
COCYAUCTYIO cucTeMmy. IlpoaHaiu3upylTe pa3jivuusi BO BIMSHUM KaTE€XOJIAMHUHOB Kak
HEHPOMEMAaTOPOB CHUMITATHYECKUX HEWPOHOB M KaK TOPMOHOB MO3TOBOTO BEIECTBa
HAJIMOYCYHUKOB. YKAKUTE, aKTUBAIMEH MTPEUMYIIECTBEHHO KaKUX THUIIOB aJIPEHOPEIEIITO-

POB JAOCTHTAIOTCS 3TH dPPEKTHI a[peHATNHA U HOPaIPCHAIMHA.

Adrenaline o+ B oadrenoceptor agonist
Moradrenaline oL+ B adrenoceptor agonist
Izoprenaline b adrenoceptor agonist
Acetylcholine Cholinoceptor agonist

Salbutarnol fo adrenoceptor agomst

Atropine Muscarinic cholinoceptor antagonist
Phentolarmne ot adrenoceptor antagomst
Propanalal B adrenoceptor antagonist
Mifedipine Ca channel blocker

Adenosine Adenosine receptor agomist
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INPOTOKOJI

Kpbica Bo3zaeiicTBusi Ha cepaue Allcue| Allery | Alaua | YCC [A Ny e Kpbica Bo3zaeiicTBus Ha cepaue Allcuc| Alera| Alljpa | YCCl ALy
Ne  |McxopHble mokaszarenau 98 66 53 161 Ne HUcxoanblie moKa3aTeau 98 66 53 161
1. |Beenenue noradrenaline, 5 ng/kg 168 | 131 | 115 | 207 5. |Beenenne adrenaline, 5 ug/kg 126 | 70 46 | 240

AJ11504 4CCH ‘ i Al150J4CcCH - S
1004 280 ' 1004 280t SRS S SR
504 240 : , 504 2404 ;i ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0] 200 ? od 2004 g; S S S
160- j ; 1604 S e
| 0‘ ) i | 0” 0,5 1.0 mun
2. |Propranolol P#weroomoon) 100 mg/kg | 98 | 66 | 53 | 161 6. |Propranolol PPeromoxop) ‘100 mg/kg | 98 | 66 | 53 | 161
+ BBEJICHHE noradrenallne 5 ug/kg 136 | 106 93 166 + BBegenue adrenaline, 5 ug/kg 136 | 101 | 86 | 182
AJl1504 4cCH 0 S SO Al 1504 UCCH - S S
100 2804 i CE 100 280 ch o b
sof 2404 crocroo 504 240 Ei S S S
0 2004 £ - B oo 04 2004 1 g; 777777777777777777777777777777777777777777777777
0 - S 64 oo
Lo v v 0.5 1.0 mun | 0T ¥ 0.5 1.0 Mum
3. |Phentolamine PP 100 mg/kg| 98 | 66 | 53 | 161 7. |Phentolamine oo op) 100 mg/kg| 98 | 66 | 53 | 161
+ BBegenne noradrenaline, 5 pg/kg 136 [ 90 71 214 + sBegenne adrenaline, 5 ug/kg 109 | 55 31 | 226
AJl1504 4cCH S S AJl1504 4CCH----- U S
w004 2804 1 o=t 100 2804 1 -0 b
sol 2404 oG sof 2404 1o EL
I e 0] 2004 Ei : gi S S SN
16081 &1 L L
L oV ¥ 0.5 1.0 My | 0T ¥ 0.5 1.0 Mun
4. | Cramymsuma 155 | 114 | 96 | 211 8. | Crumymms 138 | 93 | 74 | 213
Symp. Nerves to heart T, Symp. Nerves to adrenals T g
Al15044YccH - S A15049CCH - S —
1004 2804 N S 100 2804 S S —
504 2404 S N S s04 2404 o[RS SRS SO
04 2004 S S S od 2004 R R S
160d R 160d - S S
B ol v 0.5 1.0 mus | 0” 7 0,5 1.0 mun
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BriBoabI:

1. l'opmoHs!
JUH ¥ HOpaJpeHaJIuH
JIEYHO-COCYJIUCTON CUCTEMBI.

Oty ropMoHbl (T wiu |) 4acTOTy W CHIIy COKpaIeHH cep/ia. YBe-
JIMYEHUE CUIIBI COKpalleHui cepaua npossisercss (7w |) Allpe.

Hopaapenanun BbI3bIBacT (cyorcenue unu pacwupenue)
cocynmoBu (1 wau |) 6onee uem B 1,5 paza Ay, Allcue 1 Al

BEIIECTBA HAJIIIOYCYHUKOB aJpeHa-
(6nusrom unu nem) Ha paboty cep-

AnpeHaiiH B (HM3MOJOTMYECKMX  KOHIIEHTPAIMSX  BBI3BIBACT
(cyarcenue unu pacwupenue) cocynoB u (T wau ])
Al Ha Qone (1 wau |) Allcue, 9TO MPUBOIUT K (T wu )

AI[HlebC'

2. CTUMynsALMs CUMIATHYECKUX HEPBOB, MHHEPBUPYIOIIMX CEpAIlE, BbI-
3bIBaeT 2PPEKTHI, CXOKHUE C BBEICHUEM TOPMOHA , UTO
TOBOPHT O TOM, 4TO TaKKe SBISICTCS HEHpOMeInaTo-
POM CHMIATHYECKHUX MOCTIaHINIMOHAPHBIX HEeHpoHOB. bosee
(8bicoKas unu HU3Kast) CKOPOCTh PA3BUTHS U UCUYC3HOBEHUS dIPPEKTOB MpH
CTUMYJISIIIUM CUMIIATHUYECKON HEPBHOW CHCTEMBI CBS3aHA C BHICOKOW aK-
TUBHOCTHIO (DEPMEHTOB .

CTUMyInALMS CUMIIATUYECKUX HEPBOB, MHHEPBHUPYIOIIUX HAAMOYECUHU-
KH, TIPUBOJIUT K TOSBIICHUIO 3(()EKTOB, CXOXKHX C BBEACHHEM T'OPMOHA
, OfHaKo creneHb npupocta Allye 1 Allyu, IpH 3TOM
okazanmach (1 wiu |), yeM mpu BBEJCHHUH 3TOr0 ropMmoHa. [Ipu cTtumy-
JISIUU TaHHBIX HEHPOHOB JITUTENBHOCTH dPPEKTOB
(conocmasuma unu nem) ¢ nefictBueM ropMoHoB. T. 0. MO3TrOBBIM Bellle-
CTBOM HAJIIOYEYHUKOB BBIJEIISIOTCS (eopmonvl unu
Helipomeouamopwl) aipESHATNH U HOPAIPCHAINH.

[Ipy OTHOBPEMEHHOM BBIICIICHUU aIpEHAIIMHA W HOPaJIpeHAINHA
KJIETKAaMH MO3TOBOTO BEIIECTBAa HAJMOYEYHUKOB, CO CTOPOHBI COCY/OB
npeobaanaroT 3¢ eKTs ropMoHa

3. [lockonpky  Onokazma  [-agpeHOpPELEenTOpOB  MPONPAHOIOIOM
(npusooum uau nem) x | npupocta YCC mnpu BBEACHHN KaKk
aJipeHaIMHA, TaK U HOPAAPCHAINHA, U TIPU ATOM
(npensmcemeyem unu nem) cHwkeHUt0 Ally,, pU BBEJACHUH aJpECHAIIHU-
Ha, MOYKHO 3aKJIFOYHTD, YTO:

— aJipeHaNIMH B (PU3HUOJIOTUYECKUX KOHIEHTPALUAX CTUMYIUPYET Mpe-
UMYILECTBEHHO _ -aJpEHOPELENITOPHI CEPALIA U COCYI0B;

— HOpaJIpE€HAJIMH OKAa3bIBACT OTHOCUTENBHO Clia0oe BIUSHUE HA -
a/IpeHOPELENTOPbI CepLa.

YuuteiBas, 4To OJI0Kana 0-aJpEHOPEIENTOPOB (PEHTOJIAMUHOM MPaK-
Tudecku He BiuseT Ha npupocT YCC mpu BBeIEHUU KaT€XOJaMHHOB, HO
npu 3ToM Bbi3biBaeT (1 wiu |) npupocta Alleye U Al (Min naxe
_ (? wiu |) creneHn ero CHUXKEHUS), MOKHO CIIENIaTh BBIBOJI, YTO:

— IpeodIaAaAoIIUM THUIIOM aJpPEHOPELENITOPOB B CEPALE SBISIOTCS

____ -aJIpeHOPELENTOPHI;

—3(¢QdeKThl HOpaJpeHAIMHA B COCYIaX PEaTU3YIOTCS MPEUMYIIIECTBEH-
HO MyTEM CTUMYJSIIMKA ___ -aJpEHOPEIENTOPOB, a aapeHAINHA —
KaKk ____ - (B O0OmbIIel CTENEeHN), TaK M -aJIPEHOPEIIETITOPOB.

T. o. Hopadpenanun wumeer OONbIIEe CPOJACTBO K ___ -aJIpEHO-

perentopaMm, aodpeHanur (B (PUIMOIOTUYECKUX KOHIICHTPALUIX) —
K -aJIpEHOPELIETITOPAM.

I/ICHpaBHTL 3aJaHUs HA CTPAaHUIIaAX

INPAKTHYECKHUE PABOTHI SAIIIMIIEHDI:
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3ausarue 7. HUTOI'OBOE 3AHSATHE 110 PA3JAEJIAM JATA 3AHATUA
«BBEJIEHHUE.T'OMEOCTA3. BHYTPEHHSSA CPEJA OPFAHPBMA}IEJIOBEKA. « » 20
I'YMOPAJIBHAA PETI'YJISIHUA PU3UOJIOTI'NMYECKUX ®YHKIITUN» ACHB MecAn rox
OCHOBHBIE BOITPOCHI: 3 3 JNUTEPATYPA
1. TonsTne pusznonmornIecknx (HYHKIHHA, YPOBHEH MX OpPTaHHM3AIlUH M PETYIAINN. XapaKTepHUCTHKA OCHOBHBIX COCTAaBIISIO-
Ocnosnasn

ISZN S o

10.

11.

12.

13.

14.

IIMX 3aMKHYTOTO KOHTypa peryaupoBanus. [Ipsmas u oOpaTHas CBS3b, X XapaKTEPUCTHKA. Peryssiuu mo OTKJIOHESHUIO U
1o Bo3MyIeHut0. DyHKIMOHATBHAS CUCTEMa PeryJisaiuu Gusnonorudeckux Gynkuuii no orkinonenuto (I1. K. Anoxun).
OU3NOIOTHIECKHE MPE/ICTABICHNUSI O TOMEOCTa3e KaK O IIOCTOSHCTBE BHYTPEHHEH Cpeasl opranm3ma, (QyHKIui
U MEXaHU3MOB, UX peryiupyionmx. ['omeokunes. HeiiporymopanbHble MeXaHU3MBI MOICPKaHUS TOCTOSTHCTBA BHYTPEH-
Hel cpenbl opranu3Ma (Ha MpuMepe peryisiiuy YPOBHS TIIOKO3BI B KPOBHU).

Buytpennsis cpema opranmsma. JKugkue cpempl opram3ma (MEXKIETOYHasl XKHUIKOCTh, BHYTPUKIETOYHAS JKHIKOCTb,
KpPOBB, TuMa, TUKBOP U Jp.), UX COCTaB, 00bEMHOE paclpe/ielieHue B OpraHu3Me; MmojoBble ocodeHHocTu. [loHsATHE O TH-
CTOTeMAaTHYECKHUX Oapbepax U 0COOCHHOCTIX UX MPOHHIIAEMOCTH.

Cucrema kpoBu. CocTaB, KOJIHYECTBO, CBOMCTBA, OCHOBHBIC (DYHKIIMH KPOBH.

I'emarokpurt: onpenenenue, BennanHa B HopMe. OCHOBHBIE (haKTOPHI, BIHUAIONINE HA BETHUYNHY TEMATOKPHTA.

[Tna3ma kpoBu. OpraHUYECKUE ¥ HEOPraHMYECKUE KOMITOHCHTHI T1a3Mbl KpoBU. OCHOBHBIC (DU3HOJIOTMYSCKHUE KOHCTAHTHI
IJIa3MbI KPOBH, XapaKTEPU3YIOIINE TOMEOCTas (BI3KOCTh, pH, 0CMOTHYECKOE B OHKOTHYECKOE TABIICHUE).
KucnorHo-ocHOBHOE cocTOsIHHE KPOBH. DUNKO-XUMHYECKHE U (PHU3NOJIOTHIECKIE MEXaHU3MbI, 00eCTIeYNBAIOIINE MTOCTO-
sacTBO pH KpoBu. Bydepnsie cucremsl. [Tonstue 06 anmgo3e u ankano3e. AHHOHHBIA HHTEPBA.

DIEeKTPOJIMTHEIN COCTaB IIa3Mbl KpoBH. OCMOTHYECKOE NTaBlieHHE KPOBU. BeriecTBa, co3maromuye 0CMOTHISCKOE /1aBiie-
Hue. ['uno-, runep- U U30TOHUYECKUE PacTBOPHL. [IOHATHE O COCTOSIHUU TUIIEP- U IETUAPATALUN TKaHEH, poJib OCMOTHYE-
CKOI'0 JJaBJICHUS] MEKKIETOYHOM KUIKOCTH. Pacuét ocMOJISIpHOCTH, OCMOJISUIBLHBIA HHTEPBAL.

I'emomnu3 u ero Busl. [lnasmonus. [ToHsTHE 00 OCMOTHYECKON YCTOWYMBOCTH IpUTpOoLUTOB. HebmaronpusTHbie mocie-
CTBHUS FE€MOJIA3a 3PUTPOLIUTOB B OPraHU3ME.

benku mra3mel kpoBu: knaccudukanus, GyHKIHH, cofiepkanue. Bsskocts kposu. [locnencTeus e€ n3meHeHus!.
OHKOTHYECKOE JIaBJICHHUE TUIa3Mbl M €0 POJIb B 00MEHE BOJIbI MEX/Y KPOBBIO M MEKKJICTOYHOH KUAKOCThIO. BKitag pas-
JIMYHBIX OCJIKOB TJIa3Mbl KPOBH B CO3/JaHHE OHKOTUYECKOTO JaBJICHUSI.

I'emomnoa3. I'emonmuTono33. CBoiicTBA U (YYHKIIHH ITOJMIIOTEHTHOW CTBOJIOBOM KPOBETBOPHOM KIIETKH, KOMMHUTHPOBAHHBIX
KJICTOK-TIPEIIIIECTBEHHUIT 3PENBIX KJIETOK KpoBU. COBpEMEHHAs cxeMa TeMoIrod3a. Poilb MUKPOOKpPYKEHHUS CTBOJIOBOM
KJICTKH B TEMOII033¢€.

CyTouHbIe TOTPEOHOCTH OpraHu3Ma B HE3aMEHUMBIX TUTATENBHBIX BENIECTBAX, BATAMHHAX U MHUKPOAJIEMEHTaX JUIsl IO~
JIepKaHUs. HOPMaJIbHOTO KpoBeTBOpeHMsl. OOIIee MOHITHE O HAPYIIEHUSIX KPOBETBOPEHUS MPU JeHUIIUTE UX TOCTYIIe-
HUS B OPTaHU3M.

HepeHble 1 TyMOpanbHbIE MEXaHU3MBI PETYJISITNH TeMOITUTOI033a. HelipoMennaTopsl, TOPMOHBI M IIUTOKUHBI, BIUSIONTHC
Ha reMonuTono33. CTUMyIATOPHI (paHHE- U MO3AHEACHCTBYIONIHE) U HHTHOUTOPHI TEMOIMTOII0334.

[1]
[2]. C. 15-42, 84-122, 205-233.

,Zlonwmumeﬂbuaﬂ
[3]. U. 1. C. 8-81, 246-328, 483-534.
[4]. C. 12-27, 74-82, 162-205.

Opranuzanus KOJJIOKBUyMA.

KomnbroTepHblit TecT
«07. KOHTPOJIBHBII ~ TECT.
Hrorosoe 3ansrtue. . . ».

[IposepbTe nomyck!

50 BompocoB 3a 28 MUHYT.

OtmeTka 7 0aJIOB M BBIIIE MO-
KeT OBITh MOJTydeHa TOJIBKO T0CIIe
JOTMOJTHUTEIBHOTO OIIpoca.

IIpenonaBarens MOXET 3a1aTh
JOITOJIHUTCIBbHBIC YCTHBIC %0041
NUCbMEHHBIE BOIIPOCH HE3aBHCH-
MO OT pe3yJIbTaTOB TECTUPOBAHUS.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Opurpouutsl. KonnuecTBo 3puTpounToB B KpoBH. OCOOCHHOCTH CTPOCHUS
Y CBOWCTB JPUTPOIMTOB, OOECIICYHBAIOIINE BBITONHEHHE WX (YHKITHIH.
OpUTPOLMTO3 U IPUTPOIICHUS (aHEMHUS).

Cxopocts ocemanust sputpounutoB (CODJ). dakropsl, Baustomue Ha COD.
Juarnoctnueckoe 3aaueHne COD.

I'emorno6uH, ero cTpoeHHe, CBoWcTBa W (GYHKIIMH. KomndecTBO remMorio-
OuHa y B3pocioro. Buner u copepikanue reMorioOnHa B pa3iMyHBIE BO3-
pacTHble nepruoabl. OU3NONIOruYecKrue U MaToJOTHYECKHe COSAMHEHUs re-
MOTJIO0MHA.

LBeroBoit mokazarens (L) u sputporurapusie nnaexcsl (MCH, MCHC,
MCV, RDW), pacuer IIII 1 MCH. KpuBas pacnpeaeneHus 3puTpOIUTOB.
3HaueHne SPUTPOIMTAPHBIX HHIEKCOB B AMATHOCTUKE aHEMUI (HOPMO-,
THIIO-, THIIEPXPOMHBIE).

OPUTPOH. DPUTPOIIUTOIIOA3, €r0 PEryisalus. Pollb 3pHTPOIIOATHHA, LHUTO-
KHHOB, MUKPOYJIEMEHTOB, BUTAMHHOB. Pazpymienne sputporutos. [Ipoxyk-
THI pa3pymIeHUs 3PUTPOIUTOB, UX (PU3UOIOTHYECKAsT POJb, IMYTH YTHIIH3a-
IUU. PeTUKYIOLHUTEL.

Pon xenesza, BuramuuoB By, u By B 00pazoBanuu remorinoouda. CyrodHas
MOTPEOHOCTH B XKele3e, HCTOYHHUKH €r0 TOCTYIICHHsI, 0OMEH B OpraHu3Me.
TpoMOOLINTEI, UX KOJIUYECTBO, CTPOCHUE U (PYHKIUH. MeToJbl moacyéra.
TpomOo1nTo3 U TpoMOoHTONIEHHS. TPOMOOIIMTON033 U €T0 PErYIISIUSL.
[lonsTre o cucteme remMocrasza u e€ Mexann3max. [lepBuuHblii (cocynucTo-
TPOMOOIIUTAPHEII) ¥ BTOPUYHBIN (TIa3MEHHO-KOATyIISIIMOHHBIN) TeMOCTa3:
3HAa4YCHHE, METO/IbI OIICHKHU. Poib TpoMOonuToB. [ToHsITHE O MPOTUBOCBED-
THIBalOMIeH U PUOPUHOIUTHIECKON CUCTEMaX KPOBH, aHTHKOATYJISTHTAX.
Jletikonutel. KonmdecTBO M BHUIBI JIEHKOIHUTOB. OCOOCHHOCTH CTPOCHUS
Y CBOWCTB, 00€CIIeUnBarOIIMe BhINOJHEHHEe MU (DyHKIUE. Pacripenenenue
JIEHKOIIUTOB B COCYJIICTOM pycCJie, B TKaHIX, €ro 0COOEHHOCTH U (hHU3HOJI0-
TUYeCKoe 3HaUCHUE.

JleiikonMTOMOA3 M €ro peryisnud. Poas HUTOKWHOB, MUKPOAJIEMEHTOB, BHU-
TaMHUHOB U JAPYruX (AKTOPOB B PEryisiMU JEHKOIHTONo33a. JIeHkomuTos
(pusnonornueckuii, peakTUBHLIN) U seikoneHus. JlelikouutapHas Gopmy-
J1a, CABMTH JIEHKOLMTApHON (OPMYJIBI, BO3pACTHBIE OCOOCHHOCTH.
I'parynonutel. X pa3sHOBUIHOCTH, KOJIMIECTBO B JICHKOIMTAPHOHN (hopMyIre,
(YHKINH, TPOJOIKUTEIBHOCTS )XKU3HH. OCOOEHHOCTH CTPOSHHS M CBOWCTB,
o0ecreynBarone BHINOIHEHUE UMH QyHKIMH. [ paHynonuTonoss.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

ATpaHyNOLMTHI, X PAa3HOBHIHOCTH, KOJTUYECTBO, OCOOCHHOCTH CO3PEBaHMUsI
1 quddepeHITNPOBKH, MPOIODKATESILHOCTD KU3HH.

MoHouuTsl U TKaHeBble Makpodaru. Mononuromno’s. OcobeHHOCTH CTpoe-
HUS U CBOKCTB, 00€CIIeYNBAIOLINE BBITOJTHEHUE MU (QYHKIMH. MeXaHu3MBbl
(haronmro3a.

T- u B-mumdorutel, ux cBoicTBa U GyHKINHA. OCOOCHHOCTH JTHUMQOITUTO-
no33a. HyneBele n mma3smarndeckue KiIeTKd. JIeHKomuTapHbe peLenTophl
u ux nuranapl. [lonsarue o Tunuposanuu neiikountos, CJl u Apyrux mapke-
pax. Cucrtema JIeHKoIUTapHBIX aHTUTeHOB HLA, e€ 3HaueHwme.

[TonsiTe 0 MexaHW3Max Hecrenudpuyeckoil u crenuduyeckoil pe3ucTeHT-
HocTH opranusMa. UMmyHornoOynunsel. [ToHsITHE O cUCTeMe KOMIUIEMEHTA.
OcHOBHBIE JICHKOIIUTApHBIE U IPYTHE TIOKA3aTEIH, ONpeeieMbIe IIPH IIPO-
BemeHnn obmiero ananmu3a KpoBu (OAK). Ilpwamwmer eimonHeHns OAK
C UCIOJIH30BAHUEM COBPEMEHHBIX T€MaTOJIOTHYECKUX aHAJTN3aTOPOB.
CucreMbl TPYII KPOBHU 4ellOBeKa. AHTHUIEHBI KJIETOK KpoBH. Baxueline
cucTeMbl 3puTporuTapHeix aHTureHoB — ABO m Rh. [lpyrue cucremsi
TPy KPOBH.

I'pynmer kpoBu cuctembl ABO. AHTHreHbl (arrjrOTHHOTCHBI) M aHTUTEIA
(arTIIIOTHHUHEI) TPYTITT KPOBH, MX XapaKTEPUCTHKA, BO3MOXKHBIEC KOMOMHAIIWH.
Omnpenenenne rpynmsl kpoBu B cucreMe ABQ. CranmapTHbIe CHIBOPOTKH.
MoHOKIIOHANBHBIE peareHThl. [IpudnHBl U TpuMepsl OMHOOK, coBeplae-
MBIX TIPH OIPENEICHUN TPYIIIOBOW TPUHAIIEKHOCTH KPOBU IO CHCTEME
ABQO. TlocneacTBus nepeavBaHus KpoBH, HeCOBMecTUMOM 1o cucteme ABO.
Cucrtema antureHoB pesyc (Rh), e€ xapakrepuctrka. @opmupoBanue cu-
crembl Rh B oHTOTeHE3e, €€ XxapakTepucTHKa, OTIu4ns OT cuctembl ABO.
Bo3MoxkHBIE OMMOKH OIpeNeeHnss TPYNIOBOH NPUHAIIEKHOCTH U TIO-
CJIEJICTBUSI TIepENIMBaHHUs KPOBU, HecoBMecTHMO# mo cucteme Rh. Pesyc-
KOH(JIUKT.

JloHOpCKast KpoBb: €€ KOMITOHEHTHI ¥ Tpenaparsl. OCHOBHBIE MPHHITUTIBI
MepeTuBaHM MPerapaToB U KOMIIOHEHTOB JOHOPCKOW KPOBH.

®DakTOpBI pUCKA I PEIUINHUEHTA IPU MTePEeTUBAaHUHN KPOBU U €€ KOMITOHEH-
ToB. MccaenoBanus, o0s3aTebHO MPOBOAUMEIE Tepe]l MepeIUBaHUEM J0-
HOPCKOH KPOBU M €€ KOMIIOHEHTOB (ONpeAesiCHUE IPYNIbl KPOBH PELUITHU-
enra [A] u sputpouutoB nonopa [B] no cucremam ABO u Rh, nmpoOsr Ha
WHIMBUIYaJbHYI0O COBMECTUMOCTh KPOBH PEIMIIUCHTA U joHOpa [B], 6uo-
noruyeckas npoba [I7).
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37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

CrtpoeHne W (GYHKIUHM LUTOIJIA3MAaTUYeCKO MeMOpaHbl KiIeTKu. TpaHc-
MOPT BEIIECTB Yepe3 KIETOUHBIE MEMOpaHbl. XapaKTePUCTHUKA U TIPUMEPHI.
O6bMmen nH(bOpManmell MeXay KIETKOW W OKpyxKaromei cpenoi. IlonsTus:
uHpopmManus, curHain. Buasl nHQOpMalMOHHBIX CUTHAIOB.

Xumudeckast curHanuzanusi. OCHOBHBIE CITOCOOBI MEXKIIETOYHOW KOMMY-
HUKallM{, WX XapakTepucTuka. Kimaccuukamms m CBOWCTBa CHTHAIBHBIX
MOJIEKYJ (JINTaHIOB).

MornekynsapHble (KJIeTouHble) penentopbl. Kiaccubukanus mo cTpoeHHIO
U JoKanmm3aruu B KieTke. CTpykTypa W (YHKIHH TpaHCMEeMOpaHHBIX
W BHYTPHUKJIETOYHBIX PEENTOPOB. MeTaOOTPOIHbBIE U HOHOTPOIIHBIE Pelier-
Tophl. Penientopsl, cBszanubie ¢ G-Oenkamu. [Ipumepsl.
Jluran-penientopHsie B3auMozeicTBUs. OCHOBHBIE NMYTH BHYTPUKIETOY-
HOW Tepefaydl CHUTHAIA C Y9acTHEM TpaHCMeMOpaHHBIX perentopos. [lep-
BUYHBIC ¥ BTOPHYHBIC TIOCPEAHUKH, WX QYHKIMH. JIUranapl, neicTByromme
4yepe3 TpaHCMeMOpaHHbIe perenTopsl. [Ipumepst.

BuyTpuknerouHas mepegaya CUrHajla C y4aCTUEM BHYTPUKIETOUYHBIX pe-
nenTopoB. Jluranael, AeHCTBYIONIUE Yepe3 BHYTPUKIETOUHBIE PELENTOPHI.
[Tpumepsl. MexaHU3MBbI IEUCTBUA.

OO0mas XapakTepHUCTHKA SHIOKPHHHON CHCTEMBI, ¢€ poib. MopdodyHKITHO-
HaJIbHAS KJIAaCCU(UKAIIUU SHIOKPUHHBIX kein€3. [ToHsTHe 0 MeTonax OIeH-
KH COCTOSIHUSI (DYHKIIMH SHAOKPHHHOW CHCTEMEBI Y uesioBeka. [Ipumepsl.
l'opMmoHBI: ompeneneHre MOHATHS, KIACCU(PUKAIIUU 110 XUMHUIECKOH CTPYK-
Type | BBINIOJIHAEMOW yHKIMHA. MeXaHU3MEBI JeCcTBUS TOPMOHOB. Peryss-
LMl CHHTE3a U CEeKPELMH TOPpMOHOB. [Ipumepsr.

Crpoenre n ¢pyHkmn runmodusa. Cesi3u runodusa ¢ rurnoranamycom. ['opmo-
HBI TUTIO(H3a U TUIOTANAMYCa, X POJb. B3anmMonelicTBre HEPBHBIX U TyMO-
PaJbHBIX MEXaHU3MOB PErYISIMN (GYHKIMI Ha TUITOTAIAMHYECKOM YPOBHE.
Perynsiiust cekpeninu TOpMOHOB TUNOGU3a U runioTanamyca. Hanbonee ya-
CTBIE TIPOSIBIICHUS HAPYIIEHUH YHIOKPUHHON (DYHKIMH TUIIO(PHU3a U TUIIO-
TajaMmyca: HecaxapHbI AHa0ET, KapIUKOBOCTh, aKpOMET AU U JIp.

Onuduz. Pors ropMoHOB 3mMdHU3a U TUNIOTAIAMYCa B PErYJISIMU [UpKa-
JUAHHBIX PUTMOB.

IL{iTOBM/HAS JKeJe3a: BUIBI SHIOKPUHHBIX KIETOK M HX TOPMOHBL Kozco-
JieprKallie THPEOUTHBIE TOPMOHBI: BHUIBI, CTPYKTYpPa, JUINTEIBHOCTD LIUP-
KYJISIIIUA B KPOBH, MEXaHU3MbI AelcTBrus. Metabonnieckue U pyrue ¢u-
3MOJIOTHYECKHE 3PPEKTHI TUPEOUIHBIX TOPMOHOB.

49.

50.

5L

52.

53.

o4.

55.

56.

57.
58.

59.

OO0pa3oBaHue HOACOACPKANIMX THUPCOUIHBIX TOPMOHOB W PETYJISAIHS UX
cekpenny, 3HadeHue cenena. CyTodHas moTpeOHOCTh B HO/e M celieHe, HC-
TOYHUKH WX TMOCTYIUICHUS B OpPraHu3M. XapaKTepHbIC MPOsBICHUS HU30bI-
TOYHOT'O UM HEAOCTATOUHOTO BBIICICHUSI TUPEOUTHBIX TOPMOHOB.
Perymsamms romeocrasza kaneiiis U GpocdaToB B opraHuzMe. BiusHue Kaib-
[IATOHMHA, TTApaTrOpMOHa M KaJBITUTPHOJIA Ha 00MEH KaiabItusa U Gocdaros,
MOHATHE O XaPaKTEPHBIX MPOSBICHUIX UX WU30BITOYHOTO HIIU HEIOCTATOY-
HOTO BbIJIeieHUs. DaKkTOPBl COXpaHEHHUS 370POBbsI KOCTHOUM TKaHHU U 3yOOB.
Cytounble TOTpeOHOCTH B KAJBIIUU ¥ BUTaMHHE [l3, ICTOYHUKY UX TIOCTYTI-
JICHUS B OPTaHU3M.

Hannoue4yHuku: 0COOCHHOCTH CTpOeHUs, (DYHKIMH. | OpPMOHBI KOPKOBOTO Be-
IecTBa HAMIIOYCYHUKOB: CTPYKTYPa, BUIBI, MEXaHU3MBI JeHCTBHA. OCOOCHHO-
CTH PETYJISILIAU CEKPEIIMH MUHEPATIOKOPTUKOUIOB U TITFOKOKOPTUKOHIOB.
ANBIOCTEPOH KaK KU3HEHHO Ba)KHBIA TOPMOH. MeTaboInuecKue ¥ HeMeTa-
Ooommueckue 3(h(EKTHl TIMIOKOKOPTUKOUIOB. PH3HOIIOrHYECKOe 3HAUYCHHE
MOJIOBBIX TOPMOHOB HAJMOYCYHUKOB, XapaKTePHBIC MPOSBICHUS U30bITOY-
HOH MIJIM HEJOCTATOYHON CEKPEITUH TOPMOHOB KOPHI HAATIOUYSCTHHKOB.
['opMOHBI MO3rOBOTO BEIIECTBA HAAMOYCYHUKOB: CTPYKTYpa, BUIBI, IJIU-
TEIHHOCTh NEHCTBH. D(PPEKTH M MEXaHU3MBI ACUCTBUS KAaTEXOJIAMUHOB,
PETYIISAIUSA UX CEKPEIIHH.

DOHIOKpUHHAs (QYHKIUS TODKEIYI0YHON *kKee3bl. Pojib MHCYJIMHA U TITO-
KaroHa B PeryJIAIIMH YTIIEBOAHOTO, JKHPOBOTO M OCIKOBOro oOMEHa, pery-
nsanus cexpennu ropMoHoB. ComaTtoctatuH. [1oHSATHE O COCTOSHUSX THIIO-
Y TUTEPTIIMKEMUAN U OCHOBHBIX MIPUYHHAX UX PA3BUTHSL.

DHIOKpUHHAS (BYHKIUSA IOJOBBIX KelI€3. MexaHu3MBl JMEeHCTBHS IOJOBBIX
TOPMOHOB U BBI3bIBaeMbIe UMH 3P (EKThI, MEXaHU3MbI PETYIISIIUA UX CEK-
pery. XapakTepHBIC IMPOSBICHUS WX H30BITOYHOW HIH HEJOCTATOYHOM
cekperun. [ToHaTHE 00 SHIOKPUHHON (DYHKITHH IIJIAIICHTHI.

l'opMoHaNbHBIE MEXaHWU3MbI PETYJISIMM BOJHO-3JICKTPOJIMTHOIO OanaHca
B OpraHm3Me (aHTHIUYPETHYECKUH TOPMOH, allbJOCTEPOH, NpPEICepAHBIN
HaTPUHYPETUICCKUHN TIETITHI).

Poub BUI04KOBOMM sKeie3bl U auddy3Hoi sHaoKkpuHHON cucteMbl (APUD).
Yuacrtue xkené3 BHyTpeHHEH CEeKpEeIMy B IPUCIIOCOOUTENHHOM JIeATeIbHOCTH
opranuzma. OO ananTalMoHHBIA CHHAPOM, cTpecc. JlucTpece u sycTpecc.
Crpecc-peanu3yonye U CTPECC-TUMUTUPYIOIIUE CUCTEMBI OpPraHU3Ma.
[TonsiTne 00 OOMMX MPHUHIIAIIAX KCTIOIL30BAHUS TOPMOHOB IS KOPPEKITUH
(YHKIMI opraHu3ma.
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IIPAKTUYECKHUE HABBLIKH:

1. Mepomnpusatusa no npodmnaktuke BUY-uapUIIMpOBaHNS TIPH HCCISIOBAHMIX
KPOBH U JIPYTHUX OMOJOTHYECKUX MaTepUaNIOB. TexHUKA B3ATHS KaNUUIIPHOU
KpOBH (3HAHUE).

2. TIpuHIUTBL PYYHBIX W TIOTYaBTOMATHYECKAX METOAOB MOJCUYETA IPUTPOIUTOB
(3Hanune). dusnosornyeckas OIeHKa MOTyJaeMBbIX TIoKa3aTesei (yMmeHue).

3. IlpuHIUOBI PYYHBIX W MOITYaBTOMATHYECKHUX METOOB MOJCYETA JICHKOIUTOB
(3Hanue). Guznonornyeckas oLEHKa MOMyYaeMbIX MMOKa3aTesel (YMeHue).

4, MeTton ompeecHs TeMOIIOONHA B KPOBH, MIPHUHINIT MeToAa (3HaHue). BoI-
YHCJICHHUE [BETOBOTO Moka3zareis. Pusnonornyeckas OleHKa MOIy4aeMbIX IM0-
Kaszarejei (ymeHue).

5. Mertoas! ompeneeHuss TPYIIIOBOW MPHHAMICKHOCTH KpoBH (cuctema ABO)
C MCTIOJIb30BAHUEM CTAHJAPTHBIX CHIBOPOTOK M MOHOKJIOHAJBHBIX AHTUTEN
(ymenue). Bo3sMOKHBIE OIMIMOKH MPH OMpPEAEICHUN TPYIITOBON MPHHAIICIKHO-
cTH KpoBH (110 cucteme ABQ) u myTn ux npeaynpexaeHns (3HaHUe).

6.

9.

OcHOBHBIC ITpaBHIIa MOAOOpa MpenapaToB KPoBH s niepenuBanus. [Ipa-
BWJIA OTIPEJICIICHHST MHIMBHYATbHOW COBMECTUMOCTH MPENapaToB KPOBH
JIOHOPA ¥ KPOBH PEIMITUCHTA, TPOBEICHUS OHOJIOrnyecKas mpoda (3HaHue).
Meton onpeaencHus pe3yc-IMpUHAAICKHOCTH KPOBU. Bo3MOKHBIE 0mu0-
KU TIpU OTpPENeICHUH TPYIIIOBONW MPUHAUIC)KHOCTH KPOBH (IO CUCTEME
Rh) u nytn ux npenynpexneanus (yMEHHE).

ABTOMaTHYECKUE M TOJyaBTOMATHUYECKUE METOJNbI OMPEICICHUS OCHOB-
HBIX TIOKa3aTejeil OOIIero aHaiv3a KPOBH (3HAHHE). DPUTPOIUTAPHBIC
naaexcsl (MCH, MCV, MCHC). ®u3nonorndeckasi OlleHKa IMOTy9aeMbIX
nokasateneit (yMeHue).

Omnpenenenue ckopoctu ocenanust spurpouutoB (COJ) (3nanue). du-
3MOJIOTHYECKAs OIICHKA MOJTy9daeMbIX IMoKa3aTelnel (yMEeHHeE).

10. ®usnonaorndecKkie MeTOABl ONECHKH (ODYHKIHHA SHIOKPHHHON CHCTEMBI

(poct, Macca Tela, KOHIIGHTPAIKs TIIOKO3bI B I1a3Me | Jp.) (YMEHue).

CHUTYAIIMOHHBIE 3ATAYU:

1. Bo BpeMmsi ymmBaHHMs paHbl Ha CIM3HCTYI0O OOOJIOYKY TJla3za Bpada IOMaH
OpbI3rH KpoBH NanueHTa. OMUIINTE MOCIeI0BATENILHOCTh JEHCTBUI Bpaya 1mo
MpOo(UIAKTHKE TIepeTadll TeMOTPAHCMHUCCUBHBIX HH(DEKITHIA.

2. Hnsa onpenenenus COD mabopaHT cMelnan 4eTblpe yact 5 % nuTpara HaTpus
C OJTHOM YacThiO KpOBU U Ha 1 wac moctaBmi B mipubop Ilandenkona (puc. 7.1).
Ompenenure COD. [aiite prU3N0NOrn4ecKyro OLEHKY MOJyUYCHHBIM IOKa3aTeN M.

3. Ompenenure COD marnuenra (puc. 7.1). [laiite $pu3nomorun4eckyro oneHKy Io-
JIy4EHHBIM MOKA3aTelIsIM, €CJIM B IJIa3Me KPOBHU y Hero cojaepxkutcs 84 r/n oei-
Ka, B T. 4. aibOymMuHa — 38 /51, rinooynuaoB — 40 1/1, pudbpuHorena — 6 /.
Cognepxanue 3puTporuToB 4,0 X 1012/J'I, nerikouuros — 10,8 x 10%/.

4. Omnpexpenute TPYNIOBYIO NPUHAJIEKHOCTh KPOBHU C HCIIOIH30BAHUEM MO-
HOKIIOHANBHBIX aHTuTel (puc. 7.2). TpeOyroTcs i1 JOTOTHUTEILHBIE UCCIIENO0-
BaHUS JIUIS TIOJTBEPXKICHUS TIOJTYYCHHBIX PEe3yIbTaTOB?

5. Ompenenure TPYINOBYIO MPUHAAJIEKHOCTH KPOBU BIIEPBBIE 3a0epeMeHeBIICH
JKEHIITMHBI C UCIIOJIb30BAaHUEM MOHOKJIOHANBHBIX aHTHTEN (puc. 7.3). XKenmm-
Ha, IOMHHT, YTO paHee Mocje TPaBMbI €il Iepeiii OJHOTPYIIITHYIO 10 CHCTe-
Me ABO Rh-monoxutensuyro kpoBb. Otelr pe6éHka HensBecTeH. Ha uTo HeoO-
XOJUMO 00OpaTUTh BHUMAaHKE Bpady?

6. Bo3moxxHo 1u poxjaenue pedbénka c |l rpynmoit xposu, ecinm y ponurenei |
u IV rpynmns! kposu no cucreme AB0? [louemy?

o
( ‘\\ J:‘ CraHpapTHble naoremarr
= S Ip. Il rp. 1l rp.

anti-A  ant-B  anti-D
] MR
Puc. 7.2 = '

Sk
i
Sl

Anti-A Anti-B Anti-Rh Puc. 7.4

Puc. 7.1 Puc. 7.3 Puc. 7.5

7.

8.

Bosmoxxno 1mu poxxaenne pedénka co |l rpymmoit kpoBu, ecnu y poauTe-
nert | u Il rpynmer kpoBu 1o cucteme ABO? Tlouemy?

Omnpeaenure TPyNmoBYIO MPUHAIICKHOCTh KpoBH 10 cucteme ABO (umc-
Clle/IOBaHUE MPOBOAMIIOCH Mpu Temieparype Bozayxa 12 °C) (puc. 7.4).
EcTh 11 BeposTHOCTH OOk onpeaeneHus? Ecnu na, To KakoBa IpUdH-
Ha?

Onpenennure pe3yc-MPUHAIKHOCTh KPOBH B MPOOMpPKAX, TOMEYEHHBIX
«O» 1 «K» (puc. 7.5). Kakue wuccnenoBanus MpoOBOIATCS JUIS TOJITBEP-
JKJICHUS TIOJIYYEHHBIX PE3yIbTaTOR?

10. IIpu nposeneHny OUOIOTHYECKOI MPOOLI PEIUITUEHTY TPUKIIBI BIUBAIN

KpoBb IoHOpa o 10-15 mu ¢ unTepBanoM 10 mun. Cpasy mnocie OKoH-
YaHUsl MOCJIETHEro BIMBAHMS Bpad Havajd reMmorpancdysuto. OueHute
MPaBUIBHOCTh BBHITIOJTHEHUsI OMOJIOTHYECKOH POOBI.
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11.

12.

13.

14.

15.

16.

17.

B pesynbTare kKOpaOiekpylieHUs YeIOBEK BBIHYXK/EH ObLT YHOTPEOISATh I MH-
ThbS MOPCKYIO BOJY, ITPH 3TOM JKa)/1a y HeT0 MPaKTUIECKH He yToisunack. O0bsc-
HUTE MEXaHW3M COXPAHCHUsS KKl U ONUIINTE W3MCHCHUsS OO0OBEMOB BHe-
Y BHYTPHUKJICTOYHOM KHUJIKOCTH.

[Narmenty ommO0OYHO BBENHM BHYTPUBEHHO BMECTO (PH3HOIOTHYECKOTO PacTBOpA
1,5 1 auctTuupoBaHHOM Bojbl. Kak 3TO MOBIMSET HA pacipeiesieHUe KUIKOCTU
B ero opranusmMe? KakoBbl HanO0JIEE OMACHBIC MOCIICACTBUS?

Benopycckue cropTcMeHbl, pUEXaBIIue Ha TPEHUPOBOYHBIC COOPBI B HOXKHBIM
BretHam, ¢ mepBoro JHs XKayroTcs Ha OOMIFHOE TIOTOOTAEIeHHE, c1abocTh, TO-
JIOBOKpY>keHue. Kakue n3MeHeHus: BOJHO-3JIEKTPOJIMTHOTO OanaHca U pacrpeie-
JICHUS J)KUJIKOCTEeH Y HUX MOYKET MPEANONIOKUTh Bpau? Kakue Mepsl mpoduiakTy-
KH MOXKHO TIPEIIIONKUTH?

MyX4rHYy, CTpaIalonero XpOHHIeCKHM aJTKOTOJIM3MOM, JOCTAaBHIIA B MPHEMHOE
OTJieNIeHre OOJILHUIIBI CKOPOU TOMOIIU Oe3 co3HaHus. [Ipu3HaKOB TpaBMBI TOJIO-
BEI HEeT. B KBapTHpe HAXOIMIOCHh MHOXKECTBO ITyCTHIX OYTHUTOK M3-TIOJ CTUPTHBIX
HAITUTKOB W TOJyITycTas 0aHKa W3-1moj aHTH(dpu3a (CocTaB Mo JaHHBIM ITPOHU3BO-
nutens — Boga 50 %, STUISHIIIMKOINb (IByXaTOMHBINH cnupT) 46 %, maker mpu-
camok 4 %). Ilpu ucciaem0BaHUM COCTaBa €r0 KPOBH OBLIM MONYUYCHBI CIICTYIONTHE
pesynbtathl: Na® — 135 MMmonb/n; Tmoko3a — 5,4 MMOJIB/T; MOYEBHHA —
10,6 mmonw/n. M3MepeHHass oCMOSUTbHOCTh cocTaBmiia 318 mocMmodw/kr. [laiite
(PM3MOJIOTMYECKYI0 OIIEHKY IOJIydeHHBIM pe3ysibrataM. KakoBa BEpOSITHOCTB
nmpuéMa BHYTPh aHTH(pH3a JaHHBIM NarpieHToM? Yem, ¢ PU3HOIOTHIecKoi To4-
KU 3pEHUs], MOKET OBITh BhI3BaHA MIOTEPSI CO3HAHUS?

Paccuwmraiite nBeropoii mokasarenb (LII1) u cpemHee conepkaHue reMOTIO0MHA
B sputpouute (MCH), ecimu konmdectBo spurpomutos 3,7 X 10%%/n, conepkanue
remornobuna — 125 r/n. Jlaiite pu3nonIornuecKyro ONEHKY MOJy9eHHBIM MOKa-
3aTemsM.

Jaiite (hU3HONOTMYECKYIO OIIEHKY pe3yJibTaTaM OOINEro aHajin3a KPOBH MY>KUH-
HBI: 3pUTPOIUTHI — 4,1 X 1012/J'I, reMorsiobnn — 125 /1, peTHKyJIOmUTH —
2,7 %. llBeroroii nokaszarens, MCH — paccuuraiite.

Jaiite (HU3HONIOIMYECKYIO OILICHKY pe3yJibTaTaM OOIIEro aHajau3a KpoBH (caeaH
B 14.00): ne#xorurer — 9,5 x 10%n (rousie — 0 %, nmamoukosinepusie — 1 %,
cerMeHTosfiepHble HelTpodmisl — 60 %, 6azodunsr — 1 %, 303uHOGMIBI —
3 %, mamoruter — 29 %, MmoHomTel — 6 %). COD 9 MMm/4.

18.

19.

20.

21.

22.

23.

Haiite GU3N0OIOTHUECKyIO0 OLEHKY pe3ylbTaTaM OOIIero aHajan3a Kpo-
BH JIByXJIETHETO peOEHKa (CaenaH B 8.00): meitkormrer — 9,0 x 10%1
(roubie — 0 %, nmanmouxosinepusie — 0 %, cerMEHTOsIIEpHBIE HEUTPO-
¢uner — 30 %, 6azodpunsr — 0 %, s03uHOGMIEL — 10 %, MuMdonu-
TBI — 52 %, MOHOIMTEI — 8 %).

VY manueHTa JUIMTENBHO HAOMIOJaeTcs HEOONBIIOe TOBBIIMIEHHE TEM-
mepaTypsl Tella, HECMOTPSI Ha OOBIYHBIM PEXHM NMUTAHUS CHU3UIACDH
Macca Telna, HOsSBUIIACH TIOBBIIICHHAs BO30YIUMOCTb, TAXUKapAHs, K-
3o(raneM. C m3MEHEHNEM KaKuX TMPOIECCOB B OpraHm3Me U (yHKITHH
KaKOi SHIIOKpPUHHOM KeJIe3bl 9TO MOXKET OBITh CBA3aHO? ApPryMEHTH-
pyite Bam oTBer.

VY manueHTKy HaOMromaeTcsl M30BITOYHBIA POCT IUTMHHBIX, KECTKHX,
MMMTMEHTHPOBAHHBIX BOJIOC HA JIMIE, TPYAH, pPyKax (THPCYTHU3M), yBe-
JMYEHHE MBIIICYHON Macchl, OrpyOeHHe roioca, yCUICHHE MOJIOBOTO
BIIe4eHUs, WHPEPTUWIHHOCTh. C M3MEHEHHEM KaKUX IMPOIECCOB B Op-
raamsMe W (QyHKIIUM KaKuX SHAOKPHUHHBIX JKENE3 3TO MOXKET OBIThH
CBSI3aHO?

VY nanveHTa HaOIIOAAIOTCS YCUIICHHBIN TNTIMKOTEHONN3 U TIIIOKOHEOoTe-
He3, KOHIEHTpAaIlysl TIIOKO3BI B Mia3Me KpoBu 9,6 mmons/n. Kakwue
TOPMOHBI MOTYT BBI3BIBATh HAOIO/IaeMbIC SIBJICHUS?

[Ipu BBelleHNH TOPMOHA DKCIIEPUMEHTAIILHOMY XKHBOTHOMY OBIJIO OT-
MEUYEeHO yCHIIEHHE pa0OThI CepAlla U MOBBINICHNE apTEePUaTbHOTO JaB-
JIeHWsI, PacUIMpEeHUe 3pavyKoB, TTOKpACHEHHE KOXKHBIX IMOKpPoBOB. Ka-
KO# TopMOH ObLT BBeJEH KUBOTHOMY? Kakne nameHeHus: B GyHKINO-
HupoBanuu [{THC Bo3MOXXHBI IpU €ro U30BITOYHOM BBEICHUH?
60-meTHNT My>X4YMHA B Mae oOpaTwics B NMPUEMHOE OTIEJIICHUE paii-
OHHOI OOJILHUIIBI, TPUEXaB C JAYHOTO y4acTKa, ¢ KajlobaMu Ha Je3-
OpHEHTAIIHIO, TIOTEPI0 CO3HAHWs, YYalléHHOE cepialeOueHne, IpoXb
Y YCUJICHHOE MOTOOT/ENIEHHE, KOTOPbIe OBICTPO MPOILIH MOCTE YIIo-
TpebieHns cnaakoro das. Ha mpotrsbkenun 14 et oH cTpajgaeT caxap-
HBIM auaberoM | Twima, 103UPOBaHKE HHCYIMHA OBUIO CTAOMIIBHBIM Ha
MPOTSDKEHUU TocenHuXx 6 MecsiueB. Uto siBiseTcst Hanbosee BeposiT-
HOW NMPUYMHON MOSBJICHUS OMUCAHHBIX CUMITOMOB Yy JaHHOIO Malu-
eHTa?

8 Jlnst cryenToB, 0GYHAIOLMXCS 10 CIeLHATbHOCTH «IlequaTprsy».
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Pa6ora 7.1. I3YUYEHHME OCHOBHBIX ®U3NOJIOT MYECKNX MMOKA3ATEJIEN ) KUJKUX CPEJI OPTAHU3MA YEJOBEKA

(BBINOJIHAIETCH CTYAEHTOM JI0Ma CAMOCTOSITEJIbHO)

Iloka3zaTenb \ 3HaveHue
1. KpoBb
1.1 | KosmmuyecTBo kpoBu (% OT Macchl Tesa) 6-8 %
1.2 | 'emaTokpurt (1015 GOPMEHHBIX DJIEMEHTOB B 00IIEM 00bEME KPOBH, 40-49 % (0,40-0,49) y MyxumH
HTC unu Ht): 36—42 % (0,36-0,42) y sxeHIIMH
1.3 | O6B&M mna3mel (0T 00mIero 06bEMa KPOBH) 51-64 %
14 | OcMoTHYecKOe T1aBJIeHHE TUIA3Mbl KPOBU 290 £ 10 mocmoab/kr (7,3 atm. wu 745 klla, i 5600 MM pr. cT.)
1.5 | OnkoTHYecKoe JaBJIeHHe IJ1a3Mbl KPOBU 25-30 MM pT. CT.
1.6 | pH aprepnajabHoii KpoBH 7,35-7,45
1.7 | Ba3kocTh KPpOBH (110 OTHOIIECHHIO K BSI3KOCTH BOJIBL, MPUHATOM 32 1,0) 4,5-5,0
1.8 | BaskocTh nj1a3mal (110 OTHOIICHUIO K BI3KOCTH BOJIBI, pUHSATOM 32 1,0) 1,8-2,2
1.9 | OrHOCUTENIbHAS TUIOTHOCTH KPOBU 1,050-1,062 r/mi
1.10 | OTHOCHUTENBHASA IIIOTHOCTD IJ1a3MbI 1,029-1,032 r/ma
1.11 | ConeprkaHue rJ1H0KO3bI B leJIbHOH KPOBH 3,3-5,5 MMoJB/a
60-100 Mr/na
1.12 | O61ee conepxkanne 0eJKOB B IJIa3Me: 60-85 r/a
U3 HUX ! QIb0YMUHOB 38-50 r/n
TJI00YITMHOB 20-36 /1
¢ubprHOreHa 24 1/n
1.13 | ConepxaHue B IJ1a3Me KPOBH:
XOJIECTepUHA 3,1-5,2 MMoIIB/1T
KpeaTHHHHA 74—110 MKMOIB/IT
MOYEBHUHBI 2,7-8,0 MMOJIB/TT
1.14 | D7eKTPOJMTHBIN COCTAB MJIa3Mbl KPOBH.

conepxanne: Hatpus (Na')

136—-145 mmosb/1

xamus (K)

3,5-5,1 Mmmounb/n

xsopa (CI7)

98—-107 MmoJIB/11

Kanbius obmero (Ca”)

2,2-2,75 MmMonb/n

o6uxap6onaroB (HCO3")

21-32 mmMoub/11 (B cpeaHem, 24 MMOJITB/T)
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Padora 7.1. (mponoskenue)

IToxka3artennb 3HauyeHnune
1.15 | OcmoTHyeckasi yCTOHYMBOCTH 3PUTPOLMTOB B3POCJIOr0 YeJI0BeKa:
MUHHAMAaJIbHAS 0,46-0,48 % NaCl
MaKCUMAIbHAS 0,32-0,34 % NaCl
1.16 | [loka3aTean KPacHOii KPOBH:

I'pynma IPHUTPOUHTHI X 10*%/n Peruxyaountsl, % I'emoro0un, r/a MCVg, dn MCH, nr MCHC, r/nn
HoBopoxnénusie 5,0-7,0 12-15 192-232 101-128 25,4-34,6 30-37
Bapocakie 39-5,1 0,5-1,2 130-170 80-100 25,4-34,6 30-37
MY>KYUHBI
Bapocrie 3,7-4,9 0,5-1,2 120-150 79-98 25,4-34,6 30-36
YKCHIIHBI

1.17 | Ckopoctb ocenanus 3putpouutos (COI) no [laHuyeHKOBY
Yy MOJIOJIBIX MYKUUH 1-10 mm/9
Y MOJIOJIBIX JKCHIIUH 2—15 Mmm/u
1.18 | Cxopoctb ocenanus spurpouutoB (COJ) no Becreprpeny
1o 10 ner 1o 10 mm/g
10 50 ner: Y MY>KYUH 10 15 mm/g
Y JKEHILUH 1o 20 MM/u
crapie 50 jeT: Y MY>KYUH 10 20 mm/9
Y JKEHIIUH 110 30 MM/u
1.19 | Moka3aTeau TPOMOOLMTOB Y B3POCIbIX:
TpomGouuTsl x 10°/a PCT", % MPYV, ¢a PDW, %
140-450 0,15-0,40 6,5-12 10-20
1.20 | ITpoTpoMOMHOBBIN MHJIEKC KaTMJUIIPHON KPOBH 93-107 %
1.21 | MexnynapoaHoe HopmanuzoBanHoe otHomeHne (MHO) 0,85-1,25
1.22 | Bpems xkpoBoTedeHus no Jroke 2—4 MuH

® MCV (mean corpuscular volume) — cpermit 06bM aputporuros; MCH (mean corpuscular hemoglobin) — cpenree coneprxanne remornoGuna B sputpommte; MCHC (mean corpuscular hemoglo-
bin concentration) — koHueHTpalst reMOTIIO0MHA B OJIHOM SPUTPOLIUTE.
0 pCT (Platelet Crit) — tpomGoxput; MPV (Mean Platelet VVolume) — cpenrmit 066éM TpomGoumtos; PDW (Platelet Distribution Width) — mmpuna pacipeaeneHus TpOMGOLHTOB 1O 00BEMy.
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Padora 7.1. (mponoskenue)

IToxka3zarean

\ 3HayeHue

1.23

Conep:xanue JIeHKOIUTOB!

Y HOBOPOXIEHHOTO

10 25 % 10%/n

B 1l rox

(6-12) x 10°/n

y B3pPOCJIOTO

(4-9) x 10°/n

1.24 | JleiikouuTapHas popmyJia (MPOIEHTHOE COOTHONICHNUE Pa3HBIX BUIOB JICHKOIIMTOB):
I'panyouuThbl Arpany/jioumThbl
Heifrpoguan 47-76 %% Ba3zoguibl J03uHOPUIBI JIumpounTsl MoHouMTBHI
IOHbIC MaJTOYKOAICPHBIC CCIrMECHTOSIACPHLIC
0-1% 1-5% 47-68 % 0-1% 1-5% 1840 % 2-10 %
1-50 x/MKI 100-250 xn/mMKa 2750-3400 xi/MKI 1-75 /MK 100-250 xn/MKn 1200-2800 xkn/mxn | 200—-600 xi1/MKIT
CABUI" BJIEBO N .
< YBenuuenue He3penbix (GopM HEUTPOPIIIOB B KPOBH, CTUMYJISIIHS JIEHKOIUTOIIOA3a
CJABUI" BITPABO . o
»  YBenuueHue 3penbix Gopm HEUTPODUIIOB B KPOBH, YTHETEHHUE JIEHKOIMTOIIO93a
1.25 | ®u3nosioruyeckmii nepexkpect JeiiKOUUTOB:
TIEPBBII Ha 5-7 IeHb
BTOPOW B 5-7 ner
2. JInkBop
2.1 | KosmmyecTBO JUKBOpa 10 % o1 macchl Mo3ra 2.7 | Conep:xkaHue 0eJIKOB B
uiau 120-150 ma HUCTEPHAIBHOM JIMKBOPE 0,15-0,35 r/a

2.2 | CyTro4yHasi IpOAYKIMS JUKBOPA 500 ma U3 HUX:
2.3 | LBet nukBOpa OecuBETHDLIH aIbOYMHUHOB 0,14-0,18 r/n

IIpo3pavyHocTsb IHMKBOpa NPO3pavHbIil rJ1I00yIMHOB 0,01-0,06 /i
2.4 | OtHOCcHuTenbHAs TUIOTHOCTH JukBopa | 1,005-1,009 r/mn 2.8 | ConeprkaHue IIIOKO3bI rJ1I0K03a KpoBu x 0,5
2.5 | pH auxkBopa 7,31-7,33 2.9 | ConepxaHne XJIOPHIOB 120-130 mmoab/a
2.6 | OcmoTuyeckoe naBjenne 1MkBopa | 290 + 10 MocMOJIb/KT 2.10 | Komuuectso kietok (muro3) | (1-5) x 10%x
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3ausartue 8. DQJIEKTPHYECKAS CI/IFUHAJII/ISAIII/IH. 3AKOHbBI PEAT'HTPOBAHUSA JATA 3AHATUA
BO3bYJINUMBbIX TKAHEU. BUOJIOI'MYECKUE ITIOTEHIIUAJIBI. « » 20
NU3MEHEHMUE BO3BYJIUMOCTMH ITPU BO3BY X XKAEHUU JIEHb MecA roz

OCHOBHBIE BOIIPOCHI: JIMTEPATYPA

1. buonoTteHnmansl Kak HOCUTENIH WHGOPMALUU B XUBOM opraHusme. OOmiue cBoWcTBa BO3OYAMMBIX TKaHeW. Pa3mpakumocTs,
B030yauMocTh. Bo30yxaenne n (GopMbl €ro mposBIeHUs. BUIBI 3JEKTPUUECKUX CHUTHAIOB, UX (PU3MOJIOTHUECKOE 3HAYCHHE

ONo O

9.

Y CpaBHUTEJIbHAS XapaKTepUCTHKA.

[TapameTps! BO30YAMMOCTH, ONpPEEIAIONINE BOSHUKHOBEHHE OTBETHOM PeakIWu TKAaHHU (IIOPOTH CHIIBI M BPEMEHH, MUHHMAaJb-

AKTHBHBII 1 aCCUBHBIN TPAHCIIOPT BEIIECTB uepes3 Ouonorndeckue MmeMopansl. Xapakrepuctuka Na'-K* nacoca. Kanansl yreu-
KW, TOTEHLMA- W JIMTaH/I3aBUCHMbIE KaHabl MeMOpaH BO30YIMMBIX KJIETOK, OCOOEHHOCTH MX CTPYKTYphl U (yHKImu. Cenex-

THUBHOCTH MOHHBIX KaHaJI0B.

MemOpaHHBIN TOTEHIUAI TIOKOSI, MEXaHU3MBI ero moaepkaHust. GakTopbl, ONPEIEIIIONINe BEINYHHY TOTEHIHAa MOKOSI.
Cencopasie peuenTopbl. OCOOEHHOCTH CTPOSHHS U (GYHKITMOHUPOBAHHUS TIEPBUYHO- U BTOPUYHO-YYBCTBYIOIINX PELEITOPOB.
Penenrropusiii motennuman (PII), ero xapakrepucTika, MEXaHH3M BOZHUKHOBEHUS (Ha MPUMEpE MEXaHOPELENTOPa).

[Morenmman neiicteus (I1]]) kak eguHMIa nepeaaynt HHPOPMALUK B HEPBHOU cucTeMe, (a3bl U MOHHBIE MEXaHU3MBI €r0 pa3BU-
TS, UX Tpadudeckoe n3odpaxenne. Poiab MOTEHIMAN3aBUCUMBIX HOHHBIX KaHAJIOB.

N3menenne Bo30yAMMOCTH B mporiecce Bo30yxnenus. PedpakrepHocTs, €€ nmpuunHbl U 3Ha4eHne. JIaOMIIbHOCTD.

10. CpaBuuTtenbHast xapakrepuctuka PII, nokansHoro orsera u I1/1.

Ocnosnasn

[1].
[2]. C.30-35,41-54.

HBIN TpaguenT). KpuBas «cuiia—amuTebHOCTE». XPOHAKCHS, XPOHAKCUMETPHSI. 311"3011’”5”'3";"’;’6‘”
. 3aKOoHBI pearupoBaHUs BO3OYAMMBIX TKaHEW Ha JMeHcTBHE pasapaxuteneil. [I[pumepsl CTpyKTyp U MOTEHIMANOB, pearupyroImnux g 1] 111_‘_1 R
B COOTBETCTBHUU C 3aKOHOM CHJIbI, 3aKOHOM «BCE MJIM HUYETO». Peakiins BO30yIMMBIX TKaHEH Ha JIEHCTBUE MOCTOSTHHOTO TOKA. [4]. C 21_45

BoOnPOCHI /151 CAMOIIOATOTOBKH:

1.

Kakoli mokazaTenb MO3BOJSET CPAaBHUTh BO30YAMMOCTh PA3IMYHBIX TKaHEH
u kerok? CpaBHUTE BO30yIUMOCTh HEPBHOM M MONEPEYHONOIOCATON MBbIIIEY-
HOW TKaHU.

. HopManbHble BeTUYMHBI XpPOHAKCUU ISl ABYTAaBOM MbIs! mieda — 0,0016 ¢

u s TpéxraaBoit Mermibl — 0,0032 c¢. ¥V ucnbITyeMoro JaHHbIe MOoKa3aTeln
coctaBuwin 0,0040 ¢ u 0,0060 ¢ coorBeTcTBEHHO. JlaiiTe OLIEHKY ATHUM pe3yJybTa-
TaM.

. Tlouemy ceprednasi MpIIIIa pearupyeT Ha JCHCTBHE pa3apaKUTEIs M0 3aKOHY

«BCE WM HUYETOY, a CKEJIETHAS MBIIIIIIA — 110 3aKOHY CHUIBI?
KaKI/IC THUIIBI TOHHBIX KaHAJIOB HpI/IHI/IMa}OT y‘-IaCTI/Ie B q)OpMI/IPOBaHI/II/I IIOTCH-
[Maja MoKos ¥ Kakhue — B FeHepaluu NoTeHIuana AeicTBus?

. Uto Takoe paBHOBeCHBIﬁ IIOTCHIMAJI HOHOB M KaKOBa €ro pOJ'IB?

6. Kak u moyemy M3MEHHUTCSI BETUYMHA MTOTEHIIAAIA TIOKOS TIPH yBe-
JUYEHUU BHEKJIETOYHON KOHIIEHTPAINY MOHOB KaHs?

7. Tlpu HapylieHMHM KPOBOTOKA B BETBSIX KOPOHAPHBIX apTepuil
HAOII0/1aeTCs yBeIMYEHHEe BHEKIETOUHOM KonnenTpauuu K*. Kak
Y TIOYEMY 3TO TIOBJIIHUSACT Ha BO30YIUMOCTh KapAHOMHUOIIUTOB?

8. Uro Takoe «Imopor Aemnoyspu3aniny (KKpUTHICCKHA YPOBCHbD J1e-
MOJISIPU3AITUNY) BO30YIUMBIX KJIeTOK? OT 4ero 3aBUCHUT €ro BeJH-
yuHa?

9. Kak COOTHOCHTCS TPOHHIIAEMOCTh MEMOpaHBl HEPBHOW KIETKH
nns nonos K, Na™ u Cl” B nokoe u 1pu reseparuy noTeHIHana
nefcTBUA?

10. B 4ém oTnmuusi 3aKpBITOTO ¥ WHAKTHUBHUPOBAHHOTO COCTOSHHS
MOTEHITUAI3aBUCUMBIX HATPUEBBIX KaHAJTIOB?
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Pa6ora 8.1. IIPO®ECCHOHAJILHASI JIEKCUKA U BA3OBBIE IOHSITHUS (3a10/THSIETCS IOMA CAMOCTOSAITEIbHO)

Paznpaxumocts — I'eneparopHbIil nOTEHIHAT —
Paznpaxenue — Kputnueckuii ypoBeHb aenossipu3anuu —
Bozoyaumocts — Ilorennuan neiicTBUI —

Bo30yxnenue kinetku — [Tepuon pedpakrepHoCcTH —

Bo30ynumeble TkaHU — 3aK0H «BCE WJIM HUYETO» —

[ToTeHuuman nokost — 3aKOH CUJIbI —

Henonspusanus — 3aKoH rpajueHTa —

Penonspuzanus — Karonnueckas nenpeccus —
['unepnonspusanus — JIaGuibHOCTH —

JloxasbHBIN OTEHIAAT — Peobaza —

PeuenTopHsIii noreHnman — XpoHakcus —

OTHoIlIIEHUE MPOHUIIAEMOCTH MEMOPAHbI KJIETKH JJIsl HOHOB B TIOKOE OTHolIIEHNE TPOHUIIAEMOCTH MEMOPaHBI JIJIsl HOHOB MPHU BO30YKIECHUU
(P : Pna i Por) —1: : : (P : Pna i Por) —1:

Pa6ora 8.2. [IPOCMOTP YYEBHBIX BUJIEOPUIHEMOB

«[IpuroroBiieHrue HEPBHO-MBIIIEYHOTO Mpenapara Jaryku» (08:56).
. «DJIEKTpUUYECKHE MOTEHIIUAIBI B )KUBBIX TKaHIX» (16:08).
. «HekoTopble 3aKOHBI pearnpoBaHus BO30yIUMBbIX TKaHel» (16:39).

1. «Onbitel ['anpBanu u Marteyuun» (06:22) — B DYMK. Wiu:
p__§

AW

96




Pa6ora 8.2. (mpomosizkeHue)

| #%E A Ilepssiii onbiT JI. T'anbBanu

i.-’f-;.%;; it B 1789 rony uranbsHCKuM y4EHBIM

Jlynmxu T'anbBaHW OOHAPYKUJI, YTO
BBHIBEIIICHHBIC HAa OATKOHE HA MEAHOW MPOBOJIO-
K€ JUTSl IPOCYIIKH JIAMTKH JIATYIIKH COKPAIaoT-
Csl, KOTJIa Ha BETPY COMPHUKACAIOTCS C IKENe3-
HBIMU TIepWiIaMH. B mocnemyronieM OH MOBTO-
PWIT TaHHBIA OMBIT B TAOOPATOPHBIX YCIOBUSAX U
YCTAHOBMJI, YTO HAMITydIiuid 3pdekt nmoayqaer-
Cs TPU TPHUKOCHOBEHWU K JIANKaM JISATYIIKH
MUHIIETOM, COCTOSIIAM M3 JBYX METAJUIOB —
[IUHKA U MEJIH.

Aneccanipo BombTa moBTopmi omnbithl ['aib-
BaHH, HO JaJI UM HHOC OOBSICHCHHE.

Puc. 8.1. Tlepsrrit onbIT ['anpBanu:
N — neps, Z — nunk, C — menp

B. Bropoii onbiT JI. N'anbBanu

Jlnst Toro 4ToOBI 10Ka3aTh, YTO TKAHU KUBOT-
HBIX TOXKE CITOCOOHBI T€HEPUPOBATH JIECKTpUUE-
ckuit Tok, JI. I'ambBaHM HCKIIIOYMI M3 OIBITA
METAJLJIBI.

OH mnpernapupoBall CelaNUIIHBIN HEPB BJIOJIb
Oenpa JIATYIIKH, a 3aTeM HaOpachIBaJI €ro ¢ Io-
MOIIIBIO CTEKJISTHHOTO KPIOUKa Ha TPaHUILy MEX-
Jly TOBPEXAEHHBIM W HMHTAKTHBIM Yy4YacTKaMH
MBIIIIL, YTO BBI3BIBAJIO COKPAILIEHUE FTUX MBIIIIII.
Tem cambiM OBLIO JOKa3aHO, YTO HE TOJIBKO

LEeNb W3 PA3HOPOJHBIX METAIJIOB B PACTBOPE
AJIEKTPOJIUTA, HO U TKAHU KUBOTHBIX TOXKE CIO-
COOHBI TEHEPUPOBATH INEKTPUUECKUN TOK.

Puc. 8.2. Bropot#i onbiT ['anpBaHu: cokpalieHue
MBIIIIIBI TPY HAOPACKIBAHUM HEPBA HA TIOBPEIKIEH-
HBI y4acToK TOH ke (A) winu npyro# (b) Mbrst

C. OmnpiT K. MaTTeyuun

IToznnee Kapno Marreyyun 3KcnepumeH-
TaJbHO IOKa3all, 4YTO €CJIM C MOMOIIBIO HJIEK-
TPOAOB pasapaxkaTb HEPB OJHOTO HEPBHO-
MBILIEYHOI'0 Ipernapara JArYIIKH, TO MpU CO-
KpallleHUM MBI 3TOT0 Ipernapara HauyuHAIOT
COKpAILAThCs U MBILIIBI PSIIOM PaCIOIOKEHHOM
JanKy JISTYIIKH. DTO MPOUCXOAUT B TOM CIly-
yae, €clid HepB BTOPOro Ipernapara HaOpOIIeH
Ha MBIIIIBI IEPBOTO.

CTHMYITHTOR

Puc. 8.3. OnpiT MaTTey4uu: HEpBHO-MBIILIEYHbIE
TMperaparhl JanoK JArymku (1)
U 3JIEKTPOCTUMYIISITOP (2)

Taxkxe OH HENOCPENCTBEHHO 3aperuCTPUpO-
BaJI JIEKTPUYECKUI TOK, KOTOPBIA TEYET OT He-
MOBPEXKAEHHONW MOBEPXHOCTH MBIIIIBI K €€ I0-
MIEPEYHOMY paspe3y, AO0KA3aB HAIMYHUE MEKIY
HUMHU PA3HOCTH DJIEKTPUUYECKUX MOTEHIINATIOB.

IMPOTOKOJI

Kaxkoii BeiBoa caenan JI. [anpBanu w3 JaHHO-
ro HaoOmroneHus?

Kakoit BBIBOJ OBLI CACIaH U3 JaHHOI'O ombITa?

OO0bsicHUTE, TOYEMY HAUYWHAIOT COKpAIaThCs
MBIIIIEI BTOPOTO HEPBHO-MBIIIECYHOTO TIperapa-
Ta?

Kak A. Bonbra 00BICHMI HAOIIOIAEMBIE SB-
neHus?
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PaGora 8.3. BiusaHUE HOHOB NA" 1 K' HA MEMBPAHHBI TOTEHIAAJI [IOKOS

M MIOTEHIUAJI TEMICTBUS

Pabora BbIMONHSAETCS B KOMIIb-
IOTEPHOM KJIacCe€ C UCIOJIB30Ba-
Huem nporpammbl «02 NMJI».
Omna npencranisieT co00i BUPTyalbHBIN
CHUMYJIATOP, MO3BOJISIONINN BBIIOIHATH
9KCIIEPUMEHTBHl Ha  H30JMPOBAHHOM
npenapare HEpBHO-MBIIIEYHOTO KOM-
IUIeKCa JIATYIIKHM, TOMEUIEHHOM B pac-
tBOp Punrepa (puc. 8.4). B 3tom skc-
INepUMEHTE  BbI3BaTb  COKpAllCHUE
MBIIIIBI MOKHO KaK MPSIMON CTHMYIISi-
el MBIIIEYHbIX BOJIOKOH, TaK U He-
MPSMON CTUMYJISILIMEN WHHEPBUPYIOLLEC-
ro MBIy HepBa (UCHOJB3yeTCs B pa-
6ote). Takke BO3MOXKHO H3MEHSTH
KOHIIGHTPAllMl0 HOHOB B  PacTBOpeE
(oToOpaskaeTcss B HUKHEH JIGBOH YacTH
9KpaHa — puc. 8.7, cTpenka 1).

CtumynaTop
CtumynsaTop MbILLLGI
HepBa
N Yevnutens MB

Heps MukpoanekTpon,

” . I Out

v § A

" MbilweyHoe BOMOKHO

4

Puc. 8.4

Xox pa6oTsl.

1. Jlngs w3MeHEHHs] KOHIEHTpAI[Md HWOHOB
(ecn HeoOxoaMMO) cienyeT WENKHYTh JIKM
no kHomke «lons» B j1eBOM uvacTtu BEPXHETO
MmeHro (puc 8.5, 8.6):

«lons» — Potassium (K*) = 5 mM;
«lons» — Sodium (Na*) = 120 mM.

[ Cagoim |

Kanun Potassium
Hartpun
Concentration (nh)
BN |
DK | .Cancell
Puc. 8.5 Puc. 8.6

2. JInst BO3OYXKIEHHST KOMIUIEKCA «HEPB—
MBIIILAY APOCMUMYAUPYTime HEPBHBIN CTBOI:
«Stimulate» — Nerve.
Ha »kpane cneBa oroOpasutcs rpaduk cre-
HepupoBaHHOTO moreHImana aeictus (I1]])
CKEJICTHOTO MBIIIIEYHOTO BOJIOKHA (puc. 8.7).

3. Cxonupyume nonydenssiii [11 B Oydep
B IIPABOM 4aCTH dKpaHAa.

«Clipboard» — Copy to Clipboard.

B nmanpHelimeM Konmupyemble MOTEHIAAIBI
OyIyT HaKJIaAbIBAaThCS APYr HA JAPYyra, 4ToO
JACT BO3MOXXHOCTh BHU3YaJIbHOTO CpaBHEHUS
MOJIyYa€MbIX B SKCIIEPUMEHTE U3MEHEHUI.

4, Benmnunna MemOpanHoro mnoteHimana mokos (ITIT)
(«Membrane Pot. (mV)») oToOpaxaercss B HUXKHEH Ipa-
BOM yacTu dkpaHa (puc. 8.7, ctpenka 2). [luk noreHnuana
JIeMCTBUSL M3MEPSETCS HAa TpauKe CTYyJEHTOM CaMOCTOS-
TEJILHO B COOTBETCTBUU CO IIKAIOH OcImiorpada.

Heuromuscular Junction UZ2.Ba

Cliphoard

#enhrane Potential (mU)

Membrane Pot. (mU)

505, 91

[Hal= 128.0nH, [K1- 5.8nH 1
[Cal= 2.0nH, [Mgl- 1.@nH

ITX= @.BuH, CTX- B.@uH, LIHC- 0.8
TUB=- @.B@uM, DAP- B.BuM, HEO- B.BuM

Puc. 8.7

5. BHecute mony4yeHHbIE JaHHBIE B MPOTOKOJN. Hccre-
oyume 6IUAHUE COBUC08 BHEKIEMOUYHOU KOHYESHMpPayuu
UOHO8 KaAMUA HA 6eIUYUHY MEMOPAHHLIX NOMEHYUANO08:.
npu yBenudenuu kounedtpamuu K 10 9 mmonn/a (ru-
nepKajueMusi WJIH TUHNEPKAJUTHUCTHA) U Tpu 8
YMEHBIIICHHUH JI0 2 MMOJIb/J1 (THTOKAJIHEMMUS ).

6. Ouucmume Oydep U occmanogume HOPMATIBHBIN
HWOHHBIA COCTAB BHEKJIETOYHOM KUIAKOCTH:

«Clipboard» — Clear Clipboard,;
«lons» — Reset to Normal.

7. Uccnedyiime e@nuanue co8U208 GHEKIeMOUHOU KOH-
yenmpayuu UOHO8 HAMPUA HA GeIUUUHY MEMOPAHHbIX
nomenyuanos: TpH yBedmdeHuH KoHnenTparmuu Na® 1o
160 MMouIb/J1 (TUTIepHATPUEMHST) 1 TIPHU €€ YMEHBIIICHUN
710 80 MMOJIB/1 (THIIOHATPUEMUST).
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Pa6ora 8.3. (mpomoJrkeHue)

Ykazanus K 0pOpMJIEHHIO IPOTOKO0JIA.

1. IlpuHSB BHYTPUKJIETOYHYIO KOHIICHTPAIIHIO
nonoB K" u Na* mocrosuHoii u pasuoit 150 mM
1 12 mM cooTBeTCTBEHHO, paccuumaiime v He-
cume 8 NMpOmMOKOJ OTHOILIEHUE KOHILIEHTpAlUU
YKa3aHHBIX UOHOB BO BHE- M BHYTPUKIIECTOYHOM
KHUJKOCTH.

2. Buecume 6 npomokon NOTy4eHHbIE B DKC-
MEePUMEHTE BEIMYMHBI MEMOpPAHHBIX MMOTEHIIHA-
JIOB TOKOS (OKPYIJIMTE JIO IIEJNIBIX) ¥ MMHUKOB T0-
TEHIUAJIOB JICHCTBUSI.

3. Ha puc. 8.8 napucyiime, ncnonn3yst pa3Hbie
1BeTa, rpaduKy U3MEHEHUs 3apsjia MeMOpaHbl
MIPY MU3MCHCHWH BHEKJICTOYHOW KOHICHTPAIUU
nonos K* u Na".

4. Paccuumavime W 3anuwiume BEIUYUHY IO-
pora aenonsipuzanuu AE, TpUHSIB KPUTHUECKHIA
ypoBeHb enonspusanun E,, = —40 MB:

AE = E,;, — Eo,
rie Ep — MeMOpaHHBIN MOTEHIIMAI TTOKOSI.

5. Oyenume u3zmenenus 6036youmocmu (1O
CPaBHEHHIO C HCXOJHOM) MeMOpaHbl MBbIIIEU-
HBIX BOJIOKOH TpPU W3MEHEHUU BHEKJIETOYHOMN
KOHLIEHTPALlM! HOHOB K" uNa".

6. Cnenaiite 66160061 0 TOM, KaK NOMEHYUATbL
MOKOSI U JIEUCTBUS U 68030y0umMocms MeMOpaHbl
3aBHCAT 0T Konuentparuu K* u Na* Bo BHeke-
TOYHOH JXKUIKOCTH, a TaK)Ke OT TPaJIMCHTa KOH-
[EHTPAllUid STUX HOHOB BHYTPU M CHAPYKHU
KIICTKH.

MNPOTOKOJI
BrekiieTouHasi KOHLIEHTpays HOHOB Benuunna norenuuanos, MB
kamuit | [Cy+]i | Harpmii | [Cnat]o nokost | AE u3M. BO30y- | melcTBUA
(Eo) JTUMOCTH
[Ckt]o [Crat]i
5 mM 30 120 mM 10 Komuposars | —86 46 UCXOJTHAS +45
119 mM 120 mM Kommposats
2 mM 120 mM Komuposats
«Clipboard» — Clear Clipboard; «lons» — Reset to Normal
5mM 30 120 mM 10 Kommposars | —86 46 UCXOIHAS +45
5 MM 160 mM Konuposars
5 mM 80 mM Konuposats
Membrane Potential (mU) Membrane Potential (mU)
40, 98- 40, 88-
20, 8- - 20, 08- .
8. 80 K @. 98- Na
-20. 8- -20. 08
-40. 88+ -40. 88-
-60. B8+ -60. 88-
-80. 80+ = -80. 88- -
-100. 88+ -108. 68-
-120. 98- -120. 88-
@.00 15. 96 .00 15. 96
Puc. 8.8
BriBoamI:
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Pa6ora 8.5. UI3YUEHME MEXAHIU3MOB 'EHEPAIIUM MOTEHIUAJIA AEHUCTBUS (I1/1) U U3BMEHEHHS BO3BYJMMOCTH B NPOIECCE BO3BYJKJIEHUS
(B]:II[OJ'[HﬂeTCﬂ aoMa CaMOCTOHTeJIbHO)

Xoa pa6oTbl. PaboThI BEINIOTHSIETCS HA OCHOBE MTPOCMOTpPA yIeOHOTO BUuAeo(hMiIbMa «JJeKTPUUYECKHe MOTEHIHAJBI B ;KMBBIX TKAHAX).

Ykazanusa k oGopMIiIeHHI0 NPOTOKOJA. Mcrons3yst MaTepransl ekiun, yueonuka, O9YMK, yueoHoro dunbeMa mapucyiime na puc. 8.9 noreHnuan aeicTBys
HepBHOro BoJiokHAa (B), cumxponnvie Tpapuku HOHHBIX TOKOB (A) M cumxpounoe W3MEHEHHE BO30YAMMOCTH HEPBHOTO BOJIOKHA B Xoje BO30OyxaeHus (B).
Ha puc. 8.9, b 060o3naubme noxanshbiii oTBeT M ¢aswl I1]] (memonaspusariys, penospu3anus cO CICAOBOM ACHOIMpU3allieH, cleaoBas I'MICPIOIpU3aliis), Ha

puc. 8.9, B — a3pl Bo3OyauMocTu (abCoMOTHONW pedpakTepHOCTH, OTHOCUTEIBHOW pepakTepHOCTH, CYNEPHOPMAIBHON W CyOHOPMAaNbHON BO30YIMMOCTH).
Onwuinre Mmexann3Mbl hopmupoBanust das [1]] (Tabi. 8.1) u npaBuIbLHO cOOTHECUTE MeKAY co00i (haszbl Bo30ynumocTu u ¢assl [1]] (Tadm. 8.2).
Pagora 8.4. UBMEHEHMSI MEMBPAHHOT'O ITOTEHIAAJIA IIPOTOKO.JI
N BO3BYJAUMOCTH KJIIETKHA 4 Hote Toxa 4
Obo3nauome UsMEHEHUA MEMOPAHHO20 NOMEHYUALA, KPUMUYECKUIL YPOoseHD | Mot
0enonApu3aAyUY U 3anoIHUme madauuy.
-35—
— Min L.
4 V,MB B
Ew - ]
m . | i
E -
el ' | —
E .55— . ;4 P oL
=¥ F
©Q T i
5 i
qé ENEEES -1 -
= Eo 1
g — IR
o . 5
-75 BosGygmuocts, % B
Bpewms, mc 1
B I S S S I
HN3meHneHue HN3menenue nopora HN3menenue
3apsijia MeMOpaHbI AenoJIsIpU3anum B030YAMMOCTH
Henonspuzanus A
T'unepnonspusanus
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Pa6ora 8.5. (mpomo/rkeHue)

3anonnume nponycku B puc. 8.10. YkakuTe akTUBaIMOHHBIC U MHAKTUBA-
LIMOHHBIE BOPOTa MoTeHIMan3aBucuMbiXx Na'-kaHanoB; 0603HAYLTE MPOLECC
VX MHAKTHBAINY U PEaKTUBAINH; OTMETHTE BETMUYHHY 3aps/ia MEMOpaHBI, CO-
OTBETCTBYIOIIYIO PA3TUYHBIM COCTOSIHUSIM 3TUX MOHHBIX KaHAJIOB.

Pacwuughpytime naszeanuss GMOTIOTSHITMATOB BO30YIUMBIX KIeTOK (puc. 8.11):

HapyHas

@ NOBEPXHOCTb

BOPOTA 33KPbIThI

axKkTheauumsa

dKTMBAUWOHHbIE

A
BOPOTA OTKPLITHI
+ MB E {7 )p LR h

BOpPOTA 3aKPbIThI

- 40 mB

Puc. 8.10. I3MeHeHrE COCTOSHUS MTOTEHIHAT-3aBUCHMBIX Na' -KaHaIoB
B TIpoOIIecCe BO30YKICHHS

BUJbI BUOIIOTEHIIAJIOB
JlokanbHele noteHuuanss: || 1 — <« | I1J]—
A
PIT — J
JIO — »| I'T] — renepaTopHbIii NOTEHIHAI
BIICIT —
TIKIT —
TIICIT —

Puc. 8.11. Bugsr OMONIOTEHIINATIOB BO30YIUMBIX KIETOK

I/ICl'lpaBI/lTb 3aJaHUA HA CTPAHMUIIAX

HPAKTHYECKHUE PABOTHBI 3AIIIMIIIEHBI:

(moamuch, nMpenoaaBaTesis)
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3ansaTue 9. MNPOBEJEHHUE BO3BYXXJIEHUWSA 110 HEPBHBIM BOJIOKHAM. JATA 3AHATUA
CHUHAIITUYECKASA ITEPEJAYA « » 20
JIICHb MecsII] TroJ
OCHOBHBIE BOIIPOCHI: JUTEPATYPA
1. KomupoBanme mH(pOpMAIIMA O KadyecTBe U cuiie pasapaxurens. [loHarne 06 0cOOCHHOCTIX KOTUPOBAaHHS MHGOPMAIIMH B PEIENTOPax
C Pa3JIMYHON CIIOCOOHOCTHIO K aianTallii. AHAJIOrOBOE U IUCKPETHOE KOJUPOBAHMUE., Ocnosnasn
2. ®Ou3nogoruveckas poib CTPYKTYPHBIX 3JICMEHTOB HEPBHOTO BOJIOKHA. TpurrepHsie 30Hb1. Poib addepeHTHBIX U 3 (epEHTHBIX HEPBHBIX [1]
BOJNIOKOH. [2]. C. 3 54-67, 470
3. Knaccudukanus HepBHBIX BOJIOKOH. PoJIb HEPBHBIX BOJIOKOH pa3iIMyYHBIX TUITOB. CKOPOCTH NPOBEACHUS BO30YKICHUS. (venuit mpur).
4. MexaHU3MBI IPOBEACHUS BO30YKIEHHS [0 MUEITMHOBBIM M O€3MHEITMHOBBIM HEPBHBIM BOJIOKHAM, 3aKOHBI IIPOBEACHUS BO3OYyxaeHus. | Aonoanumensnasn
AKCOHHBII TPaHCIIOPT. [3]. C. 115-143.
5. Knaccudukamms curarcos, ux (uznonorndeckas posb. CTpoeHUE AIIEKTPUUECKOT0 M XUMUYEeCKoro cuHarca. [lymer Be3ukyn rnmpecuHar- [4]. C. 45-55, 66-68.
TUYECKOU TePMUHAJIU, UX XapaKTePUCTHKA.
6. Buasr HEipoMeaMaTOpOB U PEIENTOPOB K HAM B IIEHTPAIBHBIX U epUPepHIECKUX cHHArcaxX. OHOTPOTHbIE 1 METa0OTPOITHBIE PelleTi-
topel. Kinaccubukanuss HepoMeInaTopoB, UX CHHTE3 U cekpenrs. KoMennaTopsl 1 HEHpOMOIYIISATOPEL.
7. COBpCMeHHBIC MMpEACTaBJICHHUA O MCEXaHU3MaxX ICpeaadyun BO36Y)K}ICHI/I$I B CHHAIICax Ha NpUMEPEC HEPBHO-MBIMICYHOI'O CHUHAIICA. Pomnb
MOHOB KaJblHs. belku npecuHanTu4eckol TepMUHAIY, YIaCTBYIOIIKE B IIPOILIECCE BBIJICICHUS MEIUATOpa.
8. Bo30yxknaromuii moctcuHanTraeckuit morernuai (BIICII) u ero pa3sHOBHAHOCTE MOTeHITHAN KOHIEBOH TracTHHKH (ITKII): MexaHU3MBI
BO3HUKHOBEHWSI, poJib B TeHeparuu [1/]. Tuibl HOHHBIX KaHAIOB MOCTCHHANITHYECKOW MEMOpPaHbl KOHIIEBOH IUIACTHHKH, UX poJib. OTiH-
YUs TOCTCUHANTUYCCKON U BHECUHANTUYECKOW MeMOpaH. [Iporiecchl, o0ecreyrBaroIire BOCCTAHOBICHHWE TOTOBHOCTH CHHAIICA K MTPOBE-
JIEHUIO CIEAYIOUIET0 UMITyNIbca. Ponb anetumxonuascTepasbl (AXD) u npyrux GepMeHTOB.
9. OyHKIHMOHAIBHEIE CBOMCTBA CHHATICOB.

10. BozmokHOCTH (papMaKOIOTHYECKOTO BIHMSIHUS Ha TPOLIECCH TIepe/lavyl CUTHAJIOB B CHHAICAX (Ha MpUMepe HEPBHO-MBIIIEYHOTO CHHAII-
ca): OJoKaja SK30IMTO3a alleTUIXOJIMHA; HHrHOupoBanue AXD (oOpatnumMoe WM HeoOpaTUMOe); OJoKaa WM CTUMYJISIUS HUKOTHH-

YYBCTBUTCIIbHBIX XOJIMHOPCLCIITOPOB U APYTHC.

11. Bo3pacTHbIE OCOOEHHOCTH HEPBHBIX BOJIOKOH M CHHAIICOB.

BOnPOCHI 1151 CAMONIOATIOTOBKMU: 6. BO3MOIKHO JIH IIPOBE/ICHHE CUTHANIA YePe3 CHHATIC IPU OTCYTCTBIM HOHOB Ca’” ?
1. Kak MOXHO HapyIuTh (PU3MOIOTHUECKYIO LeNIOCTHOCTh HepBa? KakoB me- | 7. KakoBbl NpUYMHBI CHUKEHHUS JIAOMIBHOCTH CHHAIICA TIPH YTOMJICHUN?
XaHU3M JICHCTBHSA MECTHBIX aHECTETUKOB? [ MITOKCHM MITH OXJIaXKACHUS? 8. IloueMy mpHu OTpaBICHHMH Kypape — SA0M, OJOKHUPYIOIIUM H-XOJIHHOpE-
2. Moryrt 1 B pa3HbIX CHHANITHYECKNX OKOHYAHHSX OJHOTO HEHPOHA CEKPETH- LENTOPbl — OpraHu3M IOrubaeT OT HeAOCTaTKa Kuciaopoaa?
pOBaThCA PA3NUIHBIE HEUPOMEANATOPHI? 9. Kak m3MeHHTCs mepejiaya CUrHalla B HEPBHO-MBIIIIEYHOM CHHAIICE TIOJT JICH-
3. Kakue dakropsl onpenensor peakuuio 3h(HEeKTOpHON KISTKH Ha JACHCTBHE CTBHEM BEIIECTB, 00Jaal0IINX aHTHUXOJIMHICTEpa3HbIM feiictBuem? [lpen-
HelipomennaTopa? KakoBo coBpemeHHOe TOHUMaHue mpuHIuIoB [leiina? MOJIOKUTE, B 4€M OyJIeT 3aKJII0YaThCs pa3HUIA B pe3yjIbTaTax BIHMSHUASA Ha
4. OObsacHHTE, TOYEMY HEPBHBINH MMITYJIbC, BOSHUKAIONINA B HEPBHOM BOJIOKHE, HEPBHO-MBIIIEYHYIO TIepesady o0paTuMbIX (IIpo3epuH, GU3OCTUTMUH) U He-
pacrpocTpaHseTcs BI0Ib BOJIOKHA, a HE BO3BPAILIAETCsl K MECTY €r0 FeHEpaIyu. 00paTUMBIX HMHTHOMTOPOB AaLETHIXOJUHICTEpas3bl (00EBbIE OTPABISIOLINE
5. Bo3MokHa 11 cyMManys NOCTCHHANTHYECKUX MMOTEHIMAIOB U oYeMy? BEIIECTBA — 3apUH, 30MaH).
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Padora 9.1. ITIPO®ECCUOHAJBHAS JIEKCUKA U BA3OBBIE HOHSTHUS (3aM0JHSAETCS I0MA CAMOCTOATEILHO)

Koauposanue napopmammm — Heiipomennatop —
AHanorooe KOAMPOBAHUE — Komennarop —
JluckpeTHoe KOAUPOBAHUE — Heiipomoynsitop —
AKCOHHBII XOJIMUK — Kommiexkc SNARE —
JloxanbHbI TOK — ALleTHIIXOJIMHACTEpa3a —

JlekpeMeHT —

H-XOJIMHOPELENTOP —

IIepexBaTt PanBbe —

CuHanTuueckast 3a1epKKa —

CanbTaTopHBIN MEXaHU3M —

Bo30y>xaaromuii mocTCHHANTUYECKUN TTOTEHITUAT —

Cunanc —

MuHHATIOPHBIN IOTEHIMA KOHLIEBOM IJIACTUHKUA —
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Pa6ora 9.2. IIPOCMOTP YYEBHBIX BUJIEO®UTIBMOB

1. «/lemoHcTpamus pa3BuTus 3pheKkTa MECTHBIX aHECTETHKOB B 3aBUCUMOCTH OT BpeMmeHH aeicTBus» (01:03) — k padore 9.3.
[IpenogaBaTens MOKET MPEIOKHUTH MPOCMOTPETh JOMOJHUTENbHBIE BUACODUIBMBI, pa3Meménabie B DY MK.

Pa6ora 9.3. JAEMOHCTPAIIAA PA3BUTHSA DOPDPEKTA MECTHBIX AHECTETUKOB B 3ABUCUMOCTH OT BPEMEHU JIEMCTBUS

BBIJICJISIIOT JIBE OCHOBHBIX KATETOPHH aHECTE3MH: MECTHYIO M OOIIYIO
(Hapko3). B ciiyyae Hapko3a aHECTETHUK YrHETAeT aKTUBHOCTH T'OJIOB-
Horo mMo3ra. [Ipu MecTHOH (MM PerMOHAIBHON) aHECTE3UU JICKAPCTBEHHOE CPEJICTBO
HAaHOCHUTCS Ha KOKHBIC ITIOKPOBbBI (CJ'II/ISI/ICTYIO) HNIJIN BBOAUTCA NHBCKIIMOHHO.

MexaHu3M JIeHCTBUS MECTHBIX aHECTETHKOB 3aKJIF0YaeTCs B OJIOKae WHAKTHBAIIH-
OHHBIX h-BOpOT 6I)ICTpI)IX MOTCHIMAI-3aBUCUMbBIX HATPHUCBLIX KaHAJIOB M6M6paHI)I
adepeHTHBIX HEPBHBIX BOJIOKOH. B pe3ysbTare MOTEHIMAT JSHCTBUS X MEeMOpaHax
He reHepupyetcs. iMiynberr oT 6oneBbIX perentopoB He pocturatotr LHHC, u 6oie-
BOe omlyiieHue He Gopmupyercs. [Ipu 3ToM Ookupyercs mepenavya HEPBHBIX M-
IyJHCOB OT OIPECIIEHHON YacTH Tea.

MecTHbIE aHECTETUKH MOTYT OJIOKMPOBATH Mepeady CUrHaja 10 JTI00bIM HEPBHBIM
BOJIOKHaAM, HO MX YYBCTBUTCJIHLHOCTH K I[efICTBI/IIO AdHECTCTHUKA 3aBHCHUT OT CTCIICHU
MUEIMHU3AINH, TUAMETpPa, YacTOThl MPOBEACHUS MO HUM HMITYJIbCOB, MOJIOXKCHHUS
BOJIOKOH B ITy4KE.

Chauana ceHcopHas addepeHranus Oj10kupyercs B BojokHax tuna B u C, 3atem
B Ad-BostiokHax. Takum o0Opa3oM, cHayaia ucuezaer 00Jib, 3aTeM MOJABISAIOTCS JIPY-
THUC BUABI HYBCTBUTCIBHOCTH U B IMOCJICAHIOIO OUCPC/b — JABUT'aTCIbHBIC q)yHKHI/II/I

MuenuHU3MpOBaHHbBIE BOJIOKHA OJIOKMPYIOTCS paHbIIe, YeM HEMHEITMHU3HpPOBaH-
HbIE BOJIOKHA TOTO kK€ auamerpa. s mpekpaiieHus Bo30YKICHUS MUETUHU3UPO-
BaHHBIX BOJIOKOH HEOOXOJUMO, YTOOBI OJI0Ka/a paclpoCTpaHsiach KaK MUHUMYM Ha
TPU TOCJEAOBaTENbHBIX TepexBaTa PanBbe. Dddext aHecTesunm Oomee BBIpaKEH
B aKTHUBHO ()YHKLIMOHUPYIOIIMX aKCOHAX.

bnokama HaTpuWeBBIX KaHAJIOB — TMpoIecc, TPeOYIOMMUH HEKOTOPOTO BPEMEHHU
(0OBIYHO HECKOJIBKMX MHUHYT). Bpems pa3Butus 3¢ (exra 3aBUCUT OT J103bl aHECTETH-
KOB U OT HH)IHBH}IyaHLHOfI YYBCTBUTCIIBHOCTHU K HUM.

Xoa pa6otbl. JlemoHCTpupyeTcs y4deOHBI BUACODUIBM
«JlemoHcTpanus pa3Butus 3(@exTa MECTHBIX aHECTETUKOB
B 3aBUCUMOCTH OT BpPEMEHM JeUCTBUS». B mporpamme
«NERVEy» BoiOupaem pasgen «Nerve Physiology» —
«Menu» — «7. The effect of procaine». Ha skpane nosssi-
eTCs 3aIKCh OTEHIIMAJTIOB JICHCTBHSA, BBI3BAHHBIX B DKCIIEPU-
MEHTE MPSMOU AIEKTPUUYECKON CTUMYyIsuel nepudepuue-
ckoro Hepsa. [locnenoBaTenbHOE HaXKaTWe KHOMOK C yKa3a-
HUEM BPEMEHHU B CEKYHJaX BOCIIPOM3BOJIUT HA SKPaHE 3aITUCH
MOTEHINAJIOB JICHCTBHS, MOJy4YE€HHBIE HETIOCPEIACTBEHHO T10-
cite BBeacHus npokauna (0 c), yepe3 1 mun (60 ¢), 1,5 Mun
(90 ¢), 2 muH (120 ¢), 4 mun (240 ¢) u 6 muH (360 c).

MMPOTOKO.JI

1. Ammutyna cymmapsoro I1J] mo mepe pa3BUTHs aHECTE3UH
(1, 1), ckOpOCTh pa3BUTHS ETONSAPU3AIIUH (1, ).

2. BeiBoa: s nmoctmkeHUs 3¢ (deKTa MEeCTHOW aHeCTe3UH
TpeOyeTcs OKOJIO MUH.

B naHHOM 3KCTIEpUMEHTE IEMOHCTPUPYETCS 3aKOH
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Pa6ora 9.4. UI3SMEPEHUE IAPAMETPOB PEOPAKTEPHOCTH HEPBHOI'O BOJIOKHA B ITPOIIECCE TEHEPAIIAUA MOTEHIIAAJIA JEMCTBUSA

Xon padorbl. OTkpoiite porpammy «14 PhysioEx» (paspemmre 3amyck 3a6imo-
KHAPOBAHHOTO COIEPKUMOr0) — KiukHUTEe «AcCess PhysioEx 9.0» — «Exer-
. cise 3: Neurophysiology...» — «Activity 5: The Action Potential: Measuring

Its Absolute and Relative Refractory Periodsy». Beibepute Briaaky «Experimenty.

1. llepen Bamu cumynsrop jabopatopun. CreBa pacrojaraeTcss y4acTOK aKCOHa BO
BinaxHoi kamepe («Nerve Chamber»). K memy ot snekTpoctuMmyssitopa (BBEpXY
CIpaBa) MMOJIBEICHBI CTUMYJIUPYIOIIUE IEKTPOABI (S), a OT HEro — PerucTpupyomme
anexTpoas! (R1) x ocuminorpady.

2. O0OpartuTe BHUMaHKe, YTO JIUTEIBHOCTH cTMYyIa («Durationy) ycranosiena Ha cTH-
mysstope 0,5 mc. YcranoBute Hampspkenue ctumyna («Voltage»), momaBaemoro 1o
CTUMYJIMPYIOLIEMY 3JIEKTPOY, paBHBIM 20 MB (KnuKaiiTe 0 KHOIIKE «+»).

3. Haxxmure Ha kHONKY «OauHouHas ctumyimiusy («Single Stimulusy). Ha skpane oc-
muutorpada MmosSBUTCS 3amuch OAWMHOYHOTO NoTeHnmana aedcteus (I1J]) ¢ ammmaTy-
noii 100 mB (BBepxy, romy0asi) 1 oTMETKa CTUMYJia (BHU3Y, KOPUUHEBAs).

4. B BhINaAaronieM MEHIO YCTAaHOBUTE HHTEpBal Mexay cruMynamu («Interval Between
Stimuli») paBasiM 250 Mc.

5. Haxxmure kHOTKY «JIBoiHO#M paspsa» («Twin Pulsesy). TIponabiroaaiite reHepammo
noTeHIHanoB aekicTeust. HaxxMure kHOMKY «3anucaTs pe3yastatsy» («Record Datay).

6. YMmenpiure uuaTepBan Mexnay ctumyiaamu («Interval Between Stimuli») mo 125 mc
H MMOBTOPUTE JCHCTBUS U3 II. 5.

7. VMeHbIuTe nHTEpBan Mexny crtumyiaamu («Interval Between Stimuli») mo 60 mc
U MOBTOpUTE ACUCTBHA U3 1. 5. OOpaTuTe BHUMaHHE, YTO BTOPON MOTEHIMAN Jei-
CTBHSI HE BO3HHK. B030yIuMocTs HeipoHa B 3TOT MOMEHT BPEMEHH CHHU3IJIACK.

8. TTocnenoBatepbHO yBENUYMBANTE HANpPsDKEHHE CTUMynUpyromero Toka («Voltagey)
Ha 5 MB, noka He BbpI30BUTE reHepanuto Broporo I1]1, u nosropsiite aelcTeus us 1. 5.
Br1 Hanw BpeMsi 0OTHOCHTEIbHOT0 pe()paKTEPHOrO MePUoaA.

9. B MeHro ciieBa oTBeThTe Ha Bompoc («Stop & Think Questiony») u orMeTsTe B Ipak-
TUKyME BEpPHBIM OTBET rajoukoil: «llopor nenossgpusalyu MOXKHO OIPENENIUTh Kak
MUHMMAJIBHYIO BEJIIMYMHY HaNpsDKEHHS, KOTOPOE HEOOXOIMMO MPHIIOKUTE JJISI TCHE-
pauuu [1J]. Bynet nu nmopor aenoisipuzauuu s reaepauuu Broporo I1J] gepes 60 mc
TaKuM ke, Kak Jiy1st nepsoro 11, nmu ner?

B

a. O Mopor penonstipusaiuu yist iepsoro 11 Hike, yem ist Broporo IT]T;

b. O TTopor penonsipusaimu mist iepsoro I1J] paBeH Bemuuunte nmopora st Broporo I1]1;
c. O IMopor aenonspuzatmu 1is nepeoro [1]] Beie, uem asst Broporo I1/1».

Haxxmute kHOky «Check Answer» — «Submity.

10. B mento cieBa orBeThTe Ha Bompoc («Predict Questiony) u ormersTe B

MPaKTUKyME BEPHBIA OTBET rajoukoit: «[lpu mampHeiIeM yMeHbIIEHUN
HMHTEPBAJIOB MEX/y CTUMYJIaMH [OPOT Jenosipu3aluu s Broporo I1]]
a. O Byzxer ymeHbIIaThes;

b. [0 He usmenurcs;

¢. [0 Byzmer moBwIIaThCS».

Haxxmute kHOTIKY «[lamee» («Submity).

11. YMeHbIINTE HHTEPBAT BPEMEHH MEXIY CTUMYnamMu Ha 50 % U MOBTOpPH-

Te AeicTBuA U3 1. 5. lllkana BpeMeH! Ha OCIMIIIIOCKOIE OyIeT YKpyITHe-
Ha 1o mHTepBaoB 10 Mc mexmay neneHusiMu. OTMEThTE, TOSBUICS JIH
Bropoi IT/I.

12. TlocemoBarenbHO yBEIUUMBAWTE HampsbkeHne Ha crumyistope («Volt-

age») Ha 5 MB u ctumysmpyiite Heps («Twin Pulsesy). IToropsiite 310
JeictBue 10 nosiBineHust Broporo I1/], mocie yero 3anummre noiaydeH-
Hble nanusle «Record Datay.

13. OnpenenuTe MHTEPBANT MEXIY CTHMYJIaMH, IPH KOTOpoM BTOpoi IIJ]

He OyZleT TeHepUPOBATHCSI HE3aBUCHMO OT BEIWYHMHBI CTHUMYJIHPYIOIIECTO
TOKa. YcraHoBuTe Hampsbkenue («Voltage») Ha crumymstope 60 mMB
Y YMCHBIIIUTE MHTEPBAI BpeMEHU Mexmy ctumynamu Ha 50 %. Ctamy-
mupyiite Heps («Twin Pulsesy). Ioropsiite naHHOE AEHCTBHHU 10 Tpe-
KpalieHus: renepanuu Broporo [1/], mocne 4ero 3amuinmuTe pe3yabTaThl
«Record Data». BoIsiBIIeHHBINM WHTEPBAI OTPaKaeT MPOIODKUTEIBHOCTD
a0CcoTI0THOTO0 pedpaKTepPHOTo NepHuoaa.

. Hanmmune nepuoaa pedpakreproctu odecreunBaet

INPOTOKO.1

1. IpoomkKUTENEHOCTS aBCOMIOTHOTO pedpakTEPHOro IepHoIa Mccie-

JlyeMOr'o HepBa COCTAaBUIJIA MC, BpeMsi OTHOCUTENFHON pedpak-
TEPHOCTH — OT bi (o) MC.

2. B mepuon abcomoTHOW pedpakTepHOCTH MOBTOpHast reHeparwms [1]]

. B nepuosi oTHOCHTEIBHON PepakTEPHOCTH TOPOT
JIETOJISIpU3aIui Y TeHEepaLus BTOPOro
[1[] ctaHOBUTCS] BO3MOXKHA TOJIBKO IPU IEHCTBUU
pa3IpakKUTeIIs.

(oonocmoponnee unu 08ycmoponHee) MPOBEAECHHE BO30YKACHHS IO
HEPBHOMY BOJIOKHY.
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Pa6ora 9.5. CPABHEHME CTPOEHUSI HEHTPAJTLHOI'O U HEPBHO-MbILIEYHOI'O CUHAIICOB (BBINOJIHSAETCS 0MA CAMOCTOSATEIHLHO)

3anonnume Ha3BaHUA OCHOBHBIX CTPYKTYpP HCHTPAJIBHOI'O U HCPBHO-MBINICYHOI'O CHHAIICOB. Yxaorcume nx Baxkueumme (bYHKI_[I/IOHaJ'IBHBIC OTJINYHUA.

HenTpanabHblii (Me;KHEHPOHHDBII) CHHATIIC HepBHO-MbIIIEYHBbIH CHHAIIC

mMembpaHa

depmeHT

mMemMbpaHa

ckeneTHoe

MeMbpaHa

‘ MemMOpaHa

3ak/aueHne. BaXHEHIICH (l)yHKIIHOHaJIbHOﬁ 0C00EHHOCTBIO HEPBHO-MbBIIICYHOI'0 CHHAICA ABJIICTCA TO, YTO OJHOTO IIOTCHIIMAJIA KOHIIEBOI

MJTACTUHKY Ha HEM (0ocmamouno unu nem) nns redepanuu notennuana aeiicreus (I1/1) Ha MeMOpaHe CKe-
JIETHOT'O MBIIIEYHOTO BOJIOKHA. B TO jk€ BpeMs B IIEHTPATbHBIX MEKHEHPOHHBIX CHHAMcax Juist Tenepanuu [1]] Ha HE00X0-
AuMa MpoOCTPpaHCTBEHHAA WM BpEMCHHAA CyMMalHsia BO36Y)K)IaIOHII/IX IIOCTCUHAIITUYCCKUX IMOTCHIINAJIOB. T. 0. yactota reaepauuu uM-
MyJIBCOB HAa CKEJIETHOM MBIIIIEYHOM BOJIOKHE (mouno unu nem) MOBTOPSIET PUTM BO30OYKICHUS uerponos [THC.
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PaGora 9.6. U3VUEHHE POJIN AIETUJIXOJUHICTEPA3DI
(B]:II[OJ'[HﬂeTCﬂ aoMa CaMOCTOHTeJIbHO)

Pa6ora 9.7. CTPOEHUE HEMPO-3®P®EKTOPHOI'O COEJIAHEHUSA
(C FMK, AKEJE3UCTBIMU U MUOIIIUTEC/INAJIBHBIMHA KJIeTKaMI/I)

LleHTpanbHbIN XONUHEPrM4eCcKUin cuHanc

MuToxoHapus {

N~ A
%l‘@"“\"‘ r::;myna
@ Ch x®

MpecuHanTuyeckoe
OKOH4YaHue
N
XonuH /Ch\
AueTunonus-

O~Screpaa — (DO
&HMW acTepasa m ch)

1
MocTcuHanTUyeckasn MemGpaHa U H-XP
Na*

G (o) ®,

Onuwume OCJICa0OBATCIIBHOCTD

-l

COOBITHH B CHHAIICE.

Hapucyiime
HelpoappexTopHOE
COe/IMHEHHE:

Pa6ora 9.8. JIOKAJIM3ALIMS YTOMJIEHHS B HEPBHO-MBIIIEYHOM
MPENAPATE

Ecnu HEpB HEPBHO-MBILIEUHOIO MpeMnapara AJIUTEIBHOE BPEMSI pa3ipa)xathb
HMMITyJIbCAMH TOKa ¢ 4yacToToi 2 I'1, aMIminuTyna OAMHOYHBIX COKpAIeHUN
MBIIIIIBI IOCTETIEHHO OY/IeT YMEHBIIATHCS B PE3YIbTATE PA3GUMLUSL 8 HePEHO-
mblueyHom npenapame ymomienus. IlepeOpocuM pasapa)karoliye 3JIeKTPo-
JIbl C HEpBa Ha MBIy (Ha pUCYHKE OTMEYEHO CTPEIKON) — aMIUIUTYJa CO-
KpalleHuin MBI
BHOBB ITOBBICHUTCSI.

IMPOTOKO.JI
1. OOBsICHUTE MOTYUECHHBIN pe3ybTaT:

2. B cucreme «HepB-CHHAIIC-MBIIIIIA» HAN00JIEe YTOMIISEM:

Pa6ora 9.9. U3YUEHUE HEKOTOPBIX ITYTEM BJIASTHASI BUOAKTUBHBIX BEIHIECTB HA NIEPEJJAYY B HEPBHO-MbBIIHIEYHOM CHUHAIICE
(BBINMOJTHSIETCS IOMA CAMOCTOSITEJIbHO)

Tunsl BIUSIHUA

Pe3yabTar

IIpumep BewecTBa

brokana Beinesenns meauaropa (AX) |IlonnHas Giokana CHHANTHYECKOW Niepeaadu, napanud Ml | TokcuH 6oTynmu3ma (60TOKC)

biiokana penentopos bnoxana renepau BIICIT u [1/1, napanuy mblnig Kypape u kypapenonoOHbIe BelecTBa

MOCTCHUHANITHYECKOW MeMOpaHBbl

(MHOpeNaKCaHThI)

YrHeTeHNE aleTHIX0JTUHICTEPA3hI Obpamumozo oeiicmeus:

Ycunenue u npoasienue aercteus AX,
o0JieryeHue NpOBEACHNS UMITYJIbCOB YEPE3 CHHAIIC

AHTHXOIMHICTEPa3HbIE BEIIECTBA
(Ipo3epHH, HEOCTUTMHUH H Jp.)

Heoopamumozo oeiicmeus:
Baokana cunantTudeckoil nepeaayu, mapajind MBI WHCEKTHITMIBI U O0EBbIE OTPABIISIONINE BEIIECTBA

dochopopraHndecKkrie COeTUHCHUS —

brokana o6paTtHoro 3axsara xonuHa |Mcromenue 3amacoB AX
MIPECUHANITUYECKUM OKOHYAaHUEM B [IPECUHANITUYECKOM OKOHYaHUHU

I'emuxonnuauii
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Pa6ora 9.10. U3YYEHHUE KJIACCU®PUKAIMA HEPBHBIX BOJIOKOH (BBINOJIHAETCS J0Ma CAMOCTOSATEIbHO)

Ucnonw3ys neknuu, yueoHuk, 9YMK, z3anonnume Tabauubl U gbiyuume NpeACTaBICHHBIA B HUX MaTepHal.
B Tabaunax nmokazaHo NpuMEpHOE COOTBETCTBHUE JIBYX KIACCHU(DUKAIIIA.

Kaaccnpukanusi HepBHBIX BOJTOKOH TeNJIOKPOBHBIX
(mo Dpaanrepy-Taccepy)

Kuaaccnduxanus aggpepernmuvix HepBHBIX BOJIOKOH
TEIJIOKPOBHBIX (110 JLioia

—XaHTy)

CeHcopHbIe penenTopbl
Ckopoctb Ckopocts | Mue- P p PbL,
Tun JAunamerp, Muenu- Tun |dAuamerp, OT KOTOPBIX OepyT
nposeje- DyHKIMA NpoBeeHusl,| JHHU-
BOJIOKHA MKM HHM3aIMsA BOJIOKHA| MKM HayaJo0 addepeHTHBIE
HHUA, M/C Mm/c 3amus
BOJIOKHA
MoTopHbIe BOJIOKHA CKEIETHBIX AddepeHTHBIE pELIENTOPEI
MBI y la 18-22 90-120 * MSI)ICJPIGE)IHLIX BE I;T]gH i
Aa 12-22 - E
AddepeHTHBIC BOTOKHA b 15-18 70-90 + CyX0XHUITbHBIE PELIETITOPHI
OT MBIIIEYHBIX PELETITOPOB ['onbmxu
Addepentrrie BookHa Bropuunsie MbIIIeyHBIC
8-12 OT PELeNTOPOB MPUKOCHOBEHUS I 8-12 40-70 + BepeTéHa, Bce MeXaHope-
LENTOPBI KOKU
MoTopHbIe BOJIOKHA K MBILICYHBIM
BEpETEHAM.
4-8
AddepeHTHBIE BOJIOKHA OT perier-
HepBHbie okoHUaHMS,
TOPOB IPUKOCHOBEHUSI M JABJICHHS
BOCIIPMHUMAIOIIUE
AddepeHTHBIE BOIOKHA OT Il 1-5 3-30 + p tm
JaBJICHHE, PEIETITOPHI
14 HEKOTOPBIX PELIENTOPOB X0JI0AA,
00JIM U X0JI01a
JABJICHUS, OOIH
1-35 IIpe- u mocTranriaMoHapHeIe
' BEreTaTUBHbIC BOJIOKHA
[locTranrnuoHapHbIe BETeTaTHB-
HbIE BOJIOKHA (CHUMITaTHYECKHE). Peterrropst Tera
0,5-2,0 Addepentrrie BonokHa v <2 0,5-2 - p ’
JIaBJICHUsI, 00N
OT HEKOTOPBIX PELENTOPOB TeIIa,
JIaBJICHUs, OOJIN

I/IC]'[paBI/lTb 3aJaHUA HA CTPAHHUIIAX

HPAKTHYECKHUE PABOTHBI 3AIIIUILNEHBbI:
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3ansrue 10. OU3NOJIOT' A MbILIILL JATA 3AHATUA

« » 20
JIeHb MeCSI] ToJ
OCHOBHBIE BOITPOCBI: JIMTEPATYPA
1. CkenerHast Mplna kak oprad. CTpyKTypa CKEJIETHBIX MBIIICYHBIX BOJIOKOH. Capkomep. benkn muoduinameHToB, ux poib. Pak-
TOP, BBI3LIBAIOIINI COKPALIEHNE CKEIETHLIX MBIIIILI, 1] Ocnosnan
2. MexaHu3M COKpalIeHHUs B paccialOiIeHNus OAMHOYHOTO MBIIIEYHOTO BOJIOKHA W MBIIIIIEI B IIEJIOM. DIIEKTPOMEXaHHYECKOE COTpS- [2]: C 122-138.
JKEHHE, POJIh HOHOB KaJIBIIHS.
3. dusnonoruueckKre CBOMCTBA CKEJETHBIX MbI. COOTHOIIEHHE BO30YXKIEHHUs, BO3OYIUMOCTH U COKpAIEHUSI CKEJIETHOTO BO- HAononnumensnas
JOKHA. [3]. 4. 1. C. 143-177.
4. Buubl ¥ peXUMBI COKpAIECHHsI CKEJIETHBIX MBI, OIMHOYHOE COKpalieHue, ero ¢a3pl. CyMmaius COKpalleHud, TETAHNIECKOES [4]. €. 55-66, 68-71
COKpaleHue, ero Buabl. ONTUMYM U IECCUMYM peakiuu. KpoBOTOK B MBIIIIAX MPU COKPAICHHH.
5. MoTopHbI€ eIUHMIIBI, UX BUABI U XapaKTepUCTUKA (CTPYKTypHbIE, MeTabondyeckue 1 (pyHKIHOHAIbHbIE 0cOOeHHOCTH). ToHYyC
MBIIIIII.
6. Cwia u paboTta CKeJIeTHBIX MBI, DaKTOPHI, ONMPEACIAIONINE CHITY U TOYHOCTh JABMIKCHHUS MBIIIIBL. Y TOMJICHHE, €0 BUIBI U Me-
xaHu3Mbl. O0ecrieyeHre MeTaboM3Ma MbII. M3MeHeH s B MBITIIax nmpu 0e31eHCTBUHN U JCHEPBaIIUH.
7. T'magxue mbimpl. OU3H0TOTHYECKHE CBOMCTBA U OCOOCHHOCTH.
8. dakTopbl, BHI3BIBAIOIIUE COKPAIIICHUE TIaJIKOMBIIICYHBIX KJICTOK. MeMOpaHHbIC PEIENTOPhl M MOHHBIE KaHAJIbI, YYaCTBYIOIIHNE
B 3aITyCKE COKpaIleHus. PoJib KaJblysl, HCTOYHUKH ¥ MEXaHU3MbI MTOBBIIICHHS €0 KOHIICHTPAI[MH B CApKOILIa3Me.
9. MexaHu3M COKpAIICHUSI U PACCIa0eHHs TIaJKON MBI TOHYC TIaJKuX MBI BO3MOXHOCTH BIMSHHS HA TOHYC TJIaJIKHAX

MBI (BO3/IEHCTBUE HA MEMOpAaHHBIC PELIETITOPHI U MOHHBIE KaHAJIBI TJIAAKUX MUOIIUTOB).

10. ITonATHE O MUOAMIUTENHUATBHBIX KJIETKAX M UX (PYHKIHSX.
11. Oco0EeHHOCTH MBIIIEYHBIX BOJIOKOH V HOBOPOXKIEHHOTO. Bo3pacTHble 0cO0EHHOCTH (DVHKIITMOHUPOBAHNS CKEIIETHRIX U TVIAIKHAX

1.

3.

MBIIIIII.
BomnPrPoOCHI 1151 CAMOIIOATOTOBKU 4. Hazosute ucrounmku Ca’* JUIS. COKpAIleHUs] CKEJIETHOM W IJIaJKOM
JIMTenhbHOCTh TIeproa YKOPOUCHHS MBIIIIBI TTPH OJMHOYHOM COKpaIle- MBIIIII.
Hum pasHa 0,03 c, a nepuop paccinabnenns — 0,04 c. Onpenenure (Hapu- | 5. Kakue ydacTku capkomepa M3MEHSIOT CBOIO JUIMHY MPH COKPAIIEHUH
CyHTe) BHJ COKPALLEHHS 3TOM MBIIIIBI pU YacToTe cokpamienus 10 I'm, MBIIIEYHOI'O BOJIOKHA?
20 I', 50 T'n. 6. [lepeuncaure ocHoBHBIE (pyHKIMOHANBHBIE oTanuust [ MK ot ckenet-
. B meauuune ucnonssyercs 10 % pactBop CaCly, KOTOpbI BBOIAT Mea- HBIX MBILIIEYHBIX BOJIOKOH.
JICHHO BHYTPUBEHHO. MOYHO JIM 3TOT pacTBOP BBECTH BHYTpHUMbIIeuHo? | 7. KakoBa posb kuHa3bl U Gocartasbl NErkux neneit Muozuna I'MK?
K kxakum nocnencTBusiM NpuBeET Takoe BBeACHHUE? 8. IlepeuncnuTe OCHOBHBIC BUJbI KAIBIIUEBBIX KAHAJOB IIa3MaTHUYECKOM
Uro sBnseTcs €CTECTBEHHBIM CTUMYJOM JMJIi COKpAlIeHHUsS CKEJIETHOMN MeMOpanbl raaakomeiednoit kiaetku (I'MK) (1, 2, 3) u sHpomna3ma-
MbIp? Kakue hakTopsl MOTYT BBI3BATh COKpAIIEHUE TIaqKON MBIIIIIHI? tryeckoro perukynyma MK (1, 2).
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Pa6ora 10.1. [IPO®ECCAOHAJBHAS JIEKCUKA U BA3OBBIE ITOHSATHSI (3aNI0JTHAETCS IOMA CAMOCTOSITEJILHO)

Capkomep —

OnTuMyM peakuuu —

Toncras HUTE —

AYKCOTOHI/I‘ICCKOG COKpalIlCHUEC —

Tonkasg HUTH —

ToHnyc MBIIIIBI —

TpononuH — MotopHas equHuna —

Tponnomuo3un — benple MBIIIeYHBIE BOJIOKHA —

HeOynun — PU3NOIIOTMYECKOE MONEPEUYHOE CEUCHUE —
Tutua — Kunaza nérkux mener Muo3mHa —

BHCKTpOMexaHI/I‘-IeCKOC CONIPAKCHUC —

deHOMEH «GaIlEIKN» —

Teranyc —

JnHamomeTpus —
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Padora 10.2. JUHAMOMETPUSI PYYHASI U CTAHOBAS

& JAuHamMoMeTpusi — 3TO METOJl U3MEPEHHS CHITBI, pa3BUBAEMOM
2 MBI Wi Tpynmnoi Mei. Cujla MBIIIBI 3aBUCUT OT ILIO-
magy e€ (GU3HOoIIOrHYEeCKOro CeUeHHs, UCXOAHOM UIMHBI, CKO-
pPOCTH CcOKpaieHHuss u Ipyrux ¢axtopoB. Cuina coKpalieHus
MBILII U3MEPSIETCS] AUHAMOMETPAMHU W BBIpa)KaeTcsi B aOCONMOTHBIX €IH-
HUIIaX (B 3aBHCHMOCTH OT MOJENH 3TO MOXeT ObITh krc wiam naH.
1 xrc =1 naH; 1 naH = 10 H), uiax B OTHOCUTEIBHBIX €IMHHUIAX (IO OT-
HOIIIGHUIO K Macce Tena). JuHamomerpusi (0COOCHHO pydHas) HIMPOKO
MIPUMEHSCTCS. B MEAWIHNHE (HEeBPOJIOTHS, peadMIuTalvs U T. T.) U B Qu-
3UOJIOTUU TPYAOBOU U CIOPTUBHOH NESTEIBHOCTH.
MaTtepuaJibl 1 000py/I0BaHNe: PyYHOU U CTAHOBOM JMHAMOMETPBHI.

Tabruya 10.1

A. PyyHnas TMHaMOMeTpHs

Cuily mpaBoil U JIEBOM KUCTEH PyK OHPEAENSIOT ¢ MOMOIUBK PYyYHOTO
auHaMmomeTpa. lloAroroBbre AMHAMOMETP, YCTAHOBUB MpPU IOMOIIU
KHOIIKM BO3BpaTa Ha 3aJHEH IIaHEIM CTPEIKY B HYJIEBOE IOJIOKECHUE
Y TIepeBO/ISI KHOIKY B TOJIOKEHUE (PUKCAIMH CTPEIKH MPH H3MEPEHHH.
BrITHHUTE BBIIPAMIICHHYIO PYKY C JTUHAMOMETPOM B CTOPOHY, ACPKUTE
e mepneHaUKyJsIpHO TynoBuiny. CBoOomHas pyka pacciabiieHa U OImy-
meHa BHU3 (puc. 6.3). CoxMuTe TUHAMOMETP ¢ MaKCHMAJIBHON CHIIOH,
3alUILIATE PE3YNBTAT B MPOTOKOJ. BEpHUTE CTpENKy B HyJIEBOE MOJIOKE-
HUe. BwImoaHUTE HCCIenoBaHWE KAKIOH PYKOW TPWXKIBI M BBIOEpUTE
MaKCUMAaJIbHYI0 BEIMYMHY. JUJIsI CPaBHEHHUS MBIIIEUYHOM CUIIBL Yy JIHOJEH
C pa3HOM Maccoil Tejaa pacCUUTHIBAIOT OTHOCUTENbHBIA MOKA3aTeJdb CH-
Jasl pyku (IICP):
Cwnna mprn B 1aH x 100

Macca tena B Kr

IICP =

YaoBieTBOPUTEIBLHBIMH TPAJULMOHHO CUUTAIOTCS MOKA3aTeId CHIIBI
PYKH: A7l MY>KYMH — 55 en., 1uis skeHIuuH — 50 ex. u Godee.

Cuna MBI pyK Y CTYJAEHTOB 3a MOCJIEIHHIE TOBI CYyIIECTBEHHO CHU3U-
nack. B cBsa3um ¢ atum B Tabn. 10.1 maHel HOPMATHBEI CHIIBI PYK C YIETOM
TEHJEHINN €€ U3MEHEHNUs y CTyeHToB bI'MYV.

YpoBeHb OTHOCHTEJIHHOI0 MOKA3aTeJIsl CHJIbI PYK CTY/IEHTOB
IHon . HUKe . BbIIIIE N
HU3KHH CpeTHuid BBICOKHIi
CpeHero CpeHero
My:xuunbl | Menee 41 41-50 51-60 61-70 Bonee 70
Kenmmupl | Menee 21 21-25 26-30 31-40 Boxee 40
b. CtaHoBasi ZTHUHAMOMETPHSI
I[aHHaH METOAHUKA II03BOJISACT OLICHUTH CU1y MBIHIIT-

pasrubareneii cnuHbl. s e€ onpeeneHus CTaHOBOM TUHAMOMET]
MIPUKPETUISIOT K MOJICTAaBKE Yepe3 COSNUHUTENBHYIO TUTAaHKY TaKUM
oOpa3oM, 4TOOBI CliMHA ObLIa HAaKJIOHEHA BHepéxn moj yriom 30°,
IIPU 3TOM HOTH CTOSIT Ha TMOJCTABKE U BBINPAMIICHBI B KOJICHSX.
PykosiTka nuHaMoMeTpa JOIDKHA HAXOMUTHCS HAa YPOBHE KOJIEHEH
ucneityemoro (puc. 10.1). Ilepexirouarens Ha 3a1Hel CTCHKE -
HaMOMETpa YCTaHABIUBAIOT B IOJIOKEHUE (DUKCAIIMU PE3YJIbTaTOB
«D». BasgBmmch 3a PyKOSATKY MpuOOpa ABYMS PYKAMH, BBITIPSM-
JS0TCS 0e3 PBIBKOB, Pa3BHBas MaKCUMaJIbHOE YCHIINE MBIIIIT
cnuHbl (He HOr wWiu pyk!). BwimomHuTe TpPMXIasl M BBIOEpUTE
HaWJIy4lIuil pe3yJsbTarT.

IIpoTuBONOKA3aHUAMM TSI HCCIIEIOBAHMS CITYXAaT: TPBEDKA OPIONTHON CTEHKH HIIH
MEXIO3BOHOYHBIX JINCKOB, IEPENIOM MMO3BOHOYHHKA B aHAMHE3€, BHICOKAs CTEIeHb
MUOIIMH WIH apTEePHUATbHON THIIEPTCH3MH, MIEPUO MEHCTPYaIluU Ui OCPEMEHHOCTb,
HapyIIeHUs PUTMa Cepiia U T. II.

BHUMAHME! Ilpu mpoBefeHHH CTaHOBOW IWHAMOMETPUM BaXKHO COOJIIONIATH
TEXHUKY O€30MacCHOCTH, UHAUE €CTh PUCK MOBPEIKIACHUS MMO3BOHOYHHMKA B MOSCHUY-
HOM otjene. [ maBHas ommOKa MY BBHIOJTHEHUH UCCIIEIOBAHUS — OKpYIJICHHE (Cy-
TYJIOCTB) CITHHEI BO BPEeMS TSATH.

Hnst onenxn moka3atessi ctaHoBoii cuiibl (IICC) Mcrionp3yioT OTHOIIEHUE CHIIBI
MBIIII-pa3rudaTeiei CIMHBI K Macce UCIBITYEMOTO:

[CC = Cuna mpImin pasrudareneit ciuHbl B 1aH
- Macca Tena B KT

Ya0BJETBOPUTENBHBIM TTOKA3aTEIEM CTAHOBOW CHIIBI MBIIII-pa3ruOaTeNneil CIm-

HEI JIJISI MY>KUWH CUUTaeTcs 2 e, uist skeHmH — 1,5 e u 6oee.

Puc.10.1
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Pa6ora 10.2. (mponokenue)

Yka3zanusi kK 0pOpMJIEHHIO POTOKOJIA:

1. anumuTe Moay4YeHHbIE JaHHbBIE B IPOTOKOJL. J[i1st pacu€ToB MCMob3yiiTe HanOObIINE BEIUYHHBI TOJTyYeHHBIX MTOKa3aTeeH.

2. OuenuTte cuily MBI UcTbITyeMoro (Bamry!) u ykaxure, ¢ Kakoil LIeJIbI0 paCCUUTHIBAIOTCS TOKA3aTENU CHUIIBI.

3. B ciryuae ecii OTHOCHTENbHBIE TIOKA3aTENH CUJIbI PYK HIDKE CPEIHUX HM/WJIH TOKa3aTellb CTAHOBOW CHIIBI HEYIOBIETBOPUTEIbHBIN, 03HAKOMBTECH
C METO/IaMH Pa3BHUTHS CUJIbI MBIIIIL, KOTOPBIC U3JI0XKEHBI B yueOHOM nocobun «Dusndeckas Kynbrypa» [9].

NPOTOKO.JI
HcnbiTyemsli: 11oa , Macca reia K.
A. Pyuynas nunamomMerpust b. CranoBasi auHaMomeTpusi
Pyxa Cusa kuctu pyku, 1aH [ICP BriBoa CranoBas cuia, n1aH [cc BriBoa
= F, Fs Fmax (vooen.Ineyooen.) F. F, Fs Fax (voosn.Ineyooen.)

IIpaBas

JleBas OTHOCHUTENBHBIC TTOKA3ATEIN CUITBI PACCUUTHIBAIOT IS
YpOoBEHb OTHOCUTENILHOTO MOKa3aTels CHUiIbl pyKu mo tadu. 10.1:
IIpaBoON — ;
JIEBOM —

Pa6ora 10.3. DPrOMETPHS MBILII] PYKH

JproMeTpusi — METOJl M3MEpPEHHUs MoKazareneid paboTocrnocoOHOCTH
MBI YyeIoBeKa. [Ipy nmpoBeaeHUH SproMeTpuyu MBI PYKH MOYKHO OLle-
HHUTh MOKa3aTelb YpoBHs paborocrnocobHocTr (P), mokazaTenb CHUKEHHUSI
paboTtocrocobHocTH (S) U CHITOBYIO BBIHOCIUBOCTE (V).

Martepuanbl 1 000py10BaHue: PYUHOH JUHAMOMETP.

Xoxa padotsl. [Tocne npoBeaeHus pyyHoit tuHamometpun (pabota 10.2)
BHECHUTE B TIPOTOKOJI MAKCUMAITBHYIO CHITY KHCTeH PYK (Fmax).

Jlunamometp mnepeBoautcs B pexxuM HEQHUKCHMpOBaHHBIX H3MeEpeHUit.
Hcnertyemslii BeinmoaHsAeT 10 cxxatuii JUHAMOMETpPa ¢ MAKCUMAJIbHO BO3-
MOKHOM cuioi. Yacrora cxxatuii 1 pa3 B 5 ¢, IPOAOIKUTENBHOCTD CXKa-
i — 1-2 c. Bropoil cTyaeHT («MCHBITYIOUIHI) KOHTPOJIUPYET BpeMms,
(GUKCHUpyeT MaKCUMalbHOE OTKJIIOHEHHE CTPENIKM JTUHAMOMETpa, BHOCHT
pesynbrarsl usmepenus (Fi, F, , ..., Fig) i kaxmoit ket B IpoTOKOJL.

Onpenenute MUHUMAIbHYIO crTy ckaTust U3 10 monbsITok Fin.

Hcrionp3ys momydeHHbIe TaHHbBIE, paccyumaiime mokKa3aTenu paboTo-
CIIOCOOHOCTH MBIIIII] TPABOM U JI€BOW PYKH U BHECUTE HX B IPOTOKOI.
Yposens paborocriocooHocTH P:

P= (Fl +F+ ...+ Flo), naH.

[Toka3zarenb CHUKEHHUST pabOTOCITOCOOHOCTH MBITII PYKH S:

Sy = (F1 — Fmin)/Fmax, OTH. ex1.

Omnpenenute CUIOBYO0 BEIHOCTUBOCTD (V) MBIIIIT TPEATIICYHH.

JI71s1 5TOT0 UCIIBITYEMBINA ITOOYEPENHO KAXKAOU PYKOH CKUMAET KUCTE-
BOM JIMHAMOMETP C CHJIOH, coctaBisitoiiedr 50 % OT MakCHMaabHOTO
3Ha4eHUS Frmax. MicOBITYIONMI IO CEKyHAOMEPY OTMEUAeT BpeMs B ce-
KYH/JIaX, B TEYEHHE KOTOPOI0 HCHBITYEMBI CyMel YAEp’KaTb TaKoe
yCUIIHE.

Pe3ynpTaTel M3MepeHUi 3aMIINATE B IPOTOKOJL.
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Pa6ora 10.3. (mponokenue)

IMPOTOKOJI
1. 3anoyiHUTE TAOIHITY:

Pvica Cuia c:kaTust KMCTH pyku, naH Iloka3arenu paboToCNIOCOOHOCTH
y Fmax Fj_ F2 F3 F4 F5 FG F7 Fg Fg FlO Fmin P, I[aH Sp, OTH. €[ V, C

[IpaBas

JleBas

2. Haueptute rpaduk 3aBUCUMOCTH M3MEHEHHUS CUJIBI COKATUSI KUCTH PyKU F OT mopsiakoBoro Homepa cxatust F(N) it npaBoi u JI€BOM pyKH.

OO6o03HaubTe JTMHUU HA OCH Y B COOTBETCTBUHU C MOJy4eHHbIMH Bamu manapivu. [lkansl Ha Tpadukax mpaBoil M JIEBOW PYKH JTOJDKHBI OBITH
OJIMHAKOBBI.

IIpaBas pyxa Jlepas pyka

alninlainlnln

aininininisln

—
(38 )

3 4 5 6 7 8 9 10
Howmep momertku, F(n)

—_
(=]

3 4 5 6 7 8 9 10
Homep momrertky, F(n)
3. OxapakTepu3yiTe Mmokazareim padoTOCIIOCOOHOCTH MBIIIIT TIPABOH H JIEBOW PYKH:

HpoaHaﬂmeyﬁTe AWHAMHUKY U3MCHCHUS CUJIbI CKAaTUA JUHAMOMCETpPA BO BPEMEHU
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Pa6ora 10.4. COKPAIIEHUE MOTOPHBIX EJMHHUI] 1 MBILIIILI B IIEJIOM

PaboTa BBHINOIHSETCS ¢ TOMOIIBI0 KOMIBbIOTEpHO# mporpammel «Interactive Physiology» (spasik «15_IP»). B MeHio mporpamMmsl ciieBa
ménkaute JIKM no naszsanuto tembl «Musculary u BeiGepute pasaensl «CokpaiieHrne MoTopHbix enunuiyy (Contraction Of Motor
Units) u «Cokpaienue nesoi mpimmsi» (Contraction Of Whole Muscle).

Xoxa padorsl. Homepa cTpaHull yKa3blBarOTCs B BBINAAAIONIEM MEHIO BBEpXy dKpaHa (Hampumep, Page 1 of 11). Ilepexoa Mexay cTpaHUIIaMU
OCYILECTBIIICTCSI HA)KaTUEM CTPEJIOK BHU3Y dKpaHa WM IpU MOMOLIM BBINAAAIOLIEro MeHo. i Bo3BpaTa K CIMCKY pa3/eloB TEMbI UCIONb3yHTE
NaHeNb HaBHUTallMM BBEpXY dKkpana (Hampumep, B «Home > Muscular System > Contraction of Motor Units» nano kmukayTts mo «Muscular

Systemy).

Paznen «Cokpainienne MOTOPHBIX eIMHMID)

(CONTRACTION OF MOTOR UNITS)

Cmpanuya 1: Coxpanienue 1mejoi MbIIIIBI — 3TO pe-
3y/bTAaT aKTUBHOCTHU TPYII MBIIIECUYHBIX BOJOKOH, KaXKaasi U3
KOTOPBIX TOJY4aeT HMITYyJIbC OT OJHOTO JIBUTaTEIbHOTO
HelipoHa. Uuciao u pa3mMepbl TaKUX MOTOPHBIX €AWHMII, BO-
BJICYEHHBIX B COKpAILEHHUE, OMPEIEIISIOT €r0 CUITY.

Cmpanuya 4: BoBieyenue

Korna tpebyeTcst cuibHOE COKpalleHue, HepBHasi CUCTEMa
CTUMYJIUpYeT OoJiblliee YHUCIO MOTOPHBIX enuHul. CTumy-
JSIIHST TOTIONTHUTENTFHBIX MOTOPHBIX €IUHHII JUIS YBEJIUYe-
HUS CUJIBI COKPAILCHUSI HAa3bIBAETCS BOBJICUEHHEM.

[[[énkHUTE MBINIKON Ha MHTEpHEWpOHE (TaM, TJle MHUTaeT
KEnTas cTpenka), U IMpoHAOIOAalTe OJHOBPEMEHHOE CO-
KpaleHne BYX MOTOPHBIX €IWHUI], OTACIbHBIE COKpaIlle-
HUSI KOTOPBIX MOKHO OBLIO HaOJIOJaTh B 3aCTaBKE K pasjie-
ny. Cuia Mody4eHHOTO COKpalleHHsl OOJbIIEe CHIIBI COKpa-
IIEHUS] B CiIy4ae OTJCJIbHOM CTUMYISIIMU JH0O0H U3 JBYX
MOTOPHBIX €THHHII.

Cmpanuya 6: Menkne MOTOPHbIE ¢IMHUIBI BBINOJIHSIOT TOYHBIE IBHKEHUS

Kpome konmuectBa y4aCTBYHOUIMX MOTOPHBIX €IMHHMI], KOJHMYECTBO MBIIIEYHBIX
BOJIOKOH B K&KIOH MOTOPHOH €IMHUIIEC SBISIETCS BOKHEHIIUM (DaKTOPOM, BIIHSIO-
LIUM Ha CHJIY U TOYHOCTh ABUKEHUHN MBIIIILI.

Mernkue MOTOpHBIE €IMHUIIBI, BKJIFOYAIOIINE BCETO0 HECKOJIBKO MBIIIEYHBIX KJIETOK,
OOHapyKHUBAIOTCS TaM, I'Jie TpeOyeTcsi TOUHOCTh JIBIXKEHUH, HApUMep, B MBIIIIAX
riasa.

IIéJKHUTEe MBIIIKOI HA JBUIaTeJIbHOM HepBe, YTOObI YBHAETh TOYHOE ABH-
’KeHHue MbII rjasHoro sio;oka. [losropure. CTeneHb COKpPAalleHUs] MBIIIIbI
BO3pacTaer.

Cmpanuya 7: BoJibline MOTOPHbIE eIUHUIBI BHITIOJHAKOT «00/1bIIIHNE)» IBUKE-
HUS

KpymnHbie MBIIIIIBI, BRIMOTHSIOMINE ABMXKEHUS C OOJIBIION aMIUIUTYAOW U CHUIIOH,
TaKue Kak JIBIKEHHS Oelipa, UMEIOT OOJbIINEe MOTOPHBIE €IMHUIIBI, B KOTOPBIX KaX-
JIBIA IBUTATEIBHBI HEUPOH COCMUWHEH C OOJBIIMM KOJIMYECTBOM MBIIMICUHBIX KIle-
TOK.

[TonBenuTe Kypcop K HEpBY M LIEJIKHUTE MbIIIKON. [IpoHalitonaiite cokpaiieHue
YeThIPEeXTIaBoi MbIIIIIBI Oeapa. [IoBTOpUTE HECKOIBKO pa3.

Bepuurtecs B «<Home > Muscular Systemy.

Pasznen «Cokpamenue nesoi MbIIIIbD)
(CONTRACTION OF WHOLE MUSCLE)

Cmpanuya 1. CokpailieHue 1eJ0i MBIIIIBI MOXET OBITh Pa3TUYHBIM 0 pa3BUBaeMoi cuie. Hanpumep, oJjHa U Ta e MBIIIIA MOXKET MOAHUMATh
MaJiblil Tpy3 (HampuMep, OJUH YHUIIC) U JJOCTaTOYHO OONBIION Ipy3 (HalpuMep, YIaKOBKY U3 HIECTH 0aHOK MUHEPAIbHOMN BOJIBI).
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Pa6ora 10.4. (mponokenue)

Cmpanuya 3: ®aKkTopbl, BJAUAIOIINE HA HANIPSIKEHH e
MBIIILBI

OnuHOYHBIE MBIIIEYHBIE BOJIOKHA MOYUHSIOTCS 3aKOHY
«BCE WJIM HUYETO», HO MBIIIIA B IIEJIOM CIIOCOOHA pa3BH-
BAaTh PA3JUYHYI0 CUJIy COKpAlleHMs, T. €. HNOJYUHAETCA
3aKOHY CHJIBI.

Tpu paxTopa, BAUAIOIIMX HA CUJIY COKPALIEHUS

1. YacroTa nony4aeMbIX UMITYJIbCOB.

2. KonnyecTBO BOBIEUEHHBIX MOTOPHBIX EIMHHII.

3. CreneHb pacTsKCHHSI MBITIIIIEL.

Cmpanuya 4. OnMHOYHOE MbIIIEYHOE COKpPallleHUe

MpbIIeYyHOE COKpAIEHUE B OTBET HA €IMHUYHBIA CTHU-
MYJI Ha3bIBA€TCSl OJIMHOYHBIM MBIIICYHBIM COKPALICHUEM.

[[énkaure MbImKoW Ha kHomke Stimulator mis mpo-
CMOTpPa OAMHOYHOT'O MBIIIEYHOTO COKPAIICHHUS.

Cmpanuya 5: Tpu ¢a3pl 0AUHOYHOTO MBIIIEYHOTO
COKpaIlleHHA

1. JlaTeHTHBIN IEPHO/I.

2. Tlepuon cokparieHus (yKOpOUeHHUS).

3. Tlepuon paccnabnaeHust.

Cmpanuya 6: BpemeHHasi cyMManms IBYX CTHMYJIOB

Ecnu no 3aBepiienus ¢a3bl paccnabiieHus TOACHCTBYET
BTOPOIl cTUMYN (TaKo# ke BENIWYHHBI, KaK M MEPBBIN), TO
COKpAIIIEHUS] CYMMHUPYIOTCA, M CTENeHb YKOPOUYECHHS
MBIl BO3PACTAET.

[IénkuuTe MbIIKOW Ha KHOmke Stimulator mms mpo-
CMOTpa COKpAIIeHHUs] MBI B OTBET HA JBONHYIO CTH-
MYJISILHUIO.

Cmpanuya 7: I'paduk BpeMEeHHO CyMManHMu

Bropoii nuk Bbime neporo. J[onoaHuTENbHOE MOCTY-
JIEHHME HOHOB KaJblL[Usl YCWJIMBAE€T BTOPOE COKpalllEHHE,
KOTOPO€ «HAKJIAJIbIBACTCS» Ha MEPBOeE.

Cmpanuya 10: Cymmanus 1eiicTBUSI MHOKeCTBEHHbBIX CTUMYJIOB

[IpeacraBuM clieIyIOLIYIO0 CUTYalUIO: UMITYJbCHI (OJUHAKOBBIE) MOCTYMNAIOT K MBIIIIIE
C HapacTaIIIEeH YaCTOTOM, U MHTEPBAJI MEX1Y UMITYJIbCAMHU CTAHOBUTCS BCE KOPOYE.

[I&nkHuTe MBIIIKOW Ha KHOMKe Stimulator s mpocMoTpa OTBETa MBIIILBI HA CTUMY-
JIALIMIO C BO3pacTaronied 4acTOTOM.

Cmpanuya 11: I'padpuk cokpameHuil MbIIIIbLI B OTBET HA MHOKECTBEHHYIO CTH-
MYJISLHIO

[To ropuzoHTaNM U3MEHSAETCS YacTOTa CTUMYJISILIUM, 110 BEPTUKAIN — aMIUIUTYAA CO-
KpAaIlEHUs MBIIIIBI.

[I[€nkaUTE MBIMIKON MMOCIEN0BATEeIbHO HA KaXKIOW BBIICICHHOW YacTH Trpaduka yis
MOJIy4eHHUsl AOoNoNHUTeNbHON uHbopManuu. [locne kaxxnoi yactu rpaduka «HaXKUMai-
Te» KHOMKY Stimulator st moBTopa 0TBETa MBIIIILIBL.

Ippexm necmuuypr. Cruna COKpallleHHs yBEIUYUBAETCS, HO KaXK/IbII pa3 J1OCTUTAETCS
MOJTHOE pacciiabiieHNe MBIIIIBL, T. €. BpEMEHHAs CyMMalusi OTCYTCTBYyeT. Bo3pacranue
aAMIUIUTYIbI COKpAIIEHUS MOXKET OBITh BBI3BAHO MOBBIIICHUEM TEMIIEPATYPhl MBIIIIIBI
Y YBEIIMYCHHEM aKTHBHOCTH ()EPMEHTOB.

Bpemennaa cymmayua. CoxpanieHusi CyMMHUPYIOTCS, U UX aMIUIATY/AA C KaKJbIM pa-
30M CTaHOBUTCS Bce OoJibllle. DTO BO3pAaCTaHUE MPOUCXOANUT U3-3a YBEIMUEHUSI BHYTPU-
KJIETOYHOW KOHIIEHTPALlUU UOHOB KaJIbLIUA.

Henoanwtit (3youamutit) memanyc. L{ukibl «cokpaiieHue — pacciaablieHne) CTaHOBST-
csl BCE KOpOYE, HO HEKOTOpasi CTETEeHb pacciableHus Mocie KaKI0ro COKpalleHus eé
3aMeTHa.

Ilonnwvuit (2naoxkuit) memanyc. Ilpn
JTATbHEHIIIEM YBEJIMUEHUH YaCTOTHI CTH-
MYJISIIIUM COKpAIIEHUs! CIUBAIOTCS B OJ-
HO CIUIOIIHOE TJIAJKOE AJUTENIbHOE CO-
KparieHue 6e3 mpU3HAKOB pacciadlieHus
U KaKOW-TMOO UHKJIMYHOCTH. 3HAYH-
TEJIbHOE MOBBIIICHUE BHYTPUKIETOYHOM
KOHILEHTPAllUU KallbLus CO30aET ycCio-
BUS Ui 00pa30BaHUS MOMEPEYHBIX MO-
CTUKOB MEXy aKTHHOM M MHO3WHOM.

0Ob603naubMeE BUObL COKPAUCHUSL MbILUYDBI

INNNRANETTIT

Cuita COKpalICHUsA

Ctumynsr
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Ymomnenue. llpu mnponmomxaromeiicss 4acTol CTUMYISIIUUA
MblIIa Oojee He CHOCOOHA IMOJAEPKUBAaTh BBICOKHM YpOBEHb
HANpsDKEHUSI M TOCTENEHHO pacciabisieTcs. YTOMIIEHHE MPOUC-
XOJIUT BCIEACTBHE HAKOIUIEHHWS] KHCIBIX MPOIYKTOB, Hapyllaro-
mmx (QYHKIIMOHUPOBaHUE OCNIKOB, CHIDKeHHUS 3amacoB AT
¥ HapyIIeHUs] MOHHOTO OaiaHca, BO3HUKAIOIIETO M3-32 BBICOKOM
AKTUBHOCTH MeMOpaHHBIX KaHaioB. [Ipu ycrmoBum oTnpixa u He-
00X0AMMOT0 YPOBHSI KPOBOTOKA COCTOSIHUE YTOMJICHUS IPOXOIUT,
Y MBIIIIA CHOBA CIIOCOOHA OTBEYATh HA CTUMYJIALHIO.

Cmpanuya 13: Cymmanus COKpalmeHnii MOTOPHBIX e IHHHULL

Cuna cokpallleHus! MBIIIIBI ONPEeIIeTCs] He TOJIbKO 4aCTOTOU
CTUMYJISILIMM, HO TaK)Xe KOJMYECTBOM U pa3MepaMM Y4acTBYIO-
IIMX B COKPAIIEHU! MOTOPHBIX €IHHHII.

B opranuzme (in Vivo) KOIM4YeCcTBO BOBICYEHHBIX B COKPAIIICHHE
MOTOPHBIX €AMHHULl ONpPENENsIeTcd KOJIWYECTBOM JIBUraTEJIbHBIX
HEHPOHOB, KOTOPbIE CTUMYJIUPYIOTCS LIEHTPAJIBbHOM HEPBHOH CH-
cremoi. [lyTéM HM3MEHEHHs KOJMYECTBA U Pa3MEpPOB MOTOPHBIX
€/IMHMII, YYaCTBYIOIIMX B COKPAIIEHHH, HEPBHAs CUCTEMa YIPaBIs-
€T CWJION U CTETNIEHbIO COKPAIICHUSI KaX A0 KOHKPETHOMN MBILIIIBI.

[1[énkHuTe MBIIIKOW Ha KHOIKE «Start demoy B mpaBoM HUKHEM
yrity. Beibepure Bec mogHuMaemMoro rpysa (Ioka3aHo CTPEIIKOM).
3aremM BbIOEpUTE KOJIMYECTBO YYACTBYIOIIUX B COKPAILIEHUU MO-
TOPHBIX enuHull; Mmanoe uucio (Few), cpemnee wnu Oonblinoe
(Many). II€nkHuTe MBIIIKON Ha MBIIIIE Oeapa U MpoHabroIaiTe
COKpAIIEHHE MBIIIIBI B COOTBETCTBUM C BHIOPAHHBIMHM NapameT-
pamu. IloBTOpuTE COKpallleHue C pa3IMYHbIMUA NapaMeTpaMu JJis
YCTAHOBJICHUSI 3aBHCHUMOCTH CHJIbI COKpAILIEHHUS OT KOJMYECTBa
YYaCTBYIOIIUX MOTOPHBIX €IMHUII.

Cmpanuya 16: 3aBUCUMOCTH PA3BHBAEMOI0 HANPSKEHUS! OT JJIMHBI MbILIIBI

BHu3y B npaBoil 4acTu 3KpaHa HaXOAATCS TPU KHOIKH, COOTBETCTBYIOLLIME TPEM Ba-
pHaHTaM COCTOSTHHS MBI A — HepacTsHyTas (unstretched), B — ymepenHo pac-
tanytas (moderately stretched) u C — cunbHO pactsnyTas (overstretched).

[[€nxauTe MBIMIKON MO KHOMKEe A. OOpaTHUTe BHUMaHUE Ha TEPEKPBITHE TOHKHUX
HUTEH B HEPACTSIHYTOM MBbIIIIIE. 3aTeM CTUMYIUpy#Te Mbimry (Stimulator) u mpoHa-
Omonaiite cokpamenue. OHO OKa3bIBaeTCs CIa0bIM BCIIEACTBUE MEPEKPBITUSI TOHKUX
HUTEH U yMEHBILICHHUS] BO3MOXHOCTEH JJIs1 00pa30BaHus MOMEPEUHBIX MOCTUKOB. 3a-
TeM BbIOepHUTe KHOIKY B. B ymMepeHHO pacTsHyTON MBIIIIE TOHKHE HUTH 3aHUMAIOT
MOJIOXKEHHE BO3JIE TOM 4acTH MOJIEKYJIbl MMO3UHA, IJle HAXOJATCS I'OJOBKU C y4acT-
KaMH CBsA3bIBAHUSA C aKTHHOM, 3TO CO3I[aéT ONITUMAJIbHOC NEPEKPHLITUC TOHKUX U TOJI-
CTBIX HUTEH, Omarogaps yeMy oOpa3yercs MaKCHMalIbHOE KOJIMYECTBO MOIMEPEUHBIX
MocTHKOB. CtuMymsinust Mbiisl (Stimulator) maér mMakcuManbHYIO aMIUTHTYAY CO-
KpallleHUs W CTENEeHb Pa3BUBAEMOI0 HANPSDKEHUS, YTO XOPOIIO BUAHO Ha rpaduke.
Haxkownen, BeiOepure kHonky C. B mepepacTsHyTO# MbILIIe TOHKME HUTU MOYTH HE
HepeKpbIBAIOTCS TONCTRIME. [Ipu cTumyssinmu (Stimulator) cokpaienue okasbiBaeTcest
COBCEM CJIa0bIM, TaK KaK Pa3BUTh HANPSHKEHUE TIPU TAKOM B3aUMHOM TOJIOKEHUH HU-
Teit TpyHO .

Cmpanuuya 17: Pe3rome.

IMPOTOKOJI
3axmodenue. OnuinTe, Kak BIMSAIOT NIEPEUNCICHHbBIE HIKE (DaKTOpPBI HA pa3BUBae-
MO€ MBIIILEH HaPSKCHUE:
4acToTa CTUMYJISILIUU:

KOJHUYECTBO BOBIICUEHHBIX MOTOPHBIX CIUHUAILIL:

HCXOAHasa JJIMHA MBIIIIBI:

11
B OpraHu3Me Tako€ MEPEepacTIKEHUE CKEJICTHBIX MBI JOCTUTACTCA PEAKO, TaK KaK MPUKPEIUICHUE MBIIII K KOCTU MPENATCTBYCT U3JIUIIHEMY PACTSIKCHUIO. Ho stoT 3(1)(1)61(1' HMMeEeT OOJIBIIOE 3HA-

YCHUC TJIA cepﬂeqﬁoﬁ MBIl — B Pa3BUTUH cepﬂev-mofxi HENOCTATOYHOCTH.
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3ansaTue 11. OBIIAA ®U3HOJIOT A HEHTPAJIBHON HEPBHOM CUCTEMBI

JATA 3AHATUA

« » 20
JCHb MCECAIL rona

OCHOBHBIE BOITPOCHI JINTEPATYPA
1. ®ynkuuu HEPBHOHM cUCTEMBI, €€ POJIb B 00ECIIEYEHUH KUZHEACATEIbHOCTH LEJIOCTHOIO OpraHu3Ma U ero B3auMOOTHOIIEHUI

C BHEIIHEH cpeioi. . Ocnosnas
2. Heiipon. OyHKIMOHATBHAS KTacCHQHUKAIMA HEHPOHOB. DU3HOTOTHIECKHE CBOHCTBA HEPBHBIX KICTOK U GYHKIMH CTPYKTYP- | [2]. C. 36-38,

HBIX 3JIEMEHTOB HellpoHa (CoMa, aKCOH, JECHAPUTHI). 64-81, 203-204.
3. Mopdonoruueckue u 6uodpuznueckue 0COOCHHOCTH HEHPOHOB, oOecrneunBarolue uX (QYHKIUU (BOCHPUSTHE, WUHTErpaIus, Tononnumensnas

nepenaya napopmarmn). OcoOEHHOCTH BOZHUKHOBEHUS M PacIIpOCTpaHEHHs BO30YKICHHs B HEHpPOHE. [3]. 4. 1.
4. O0benvHeHEe HEWPOHOB B HEpBHBIC LeNU. Buabl U GyHKIMN HEHPOHHBIX Lieneil. OCHOBHBIC MPUHIUIIBI pacpocTpaHeHus | C.177-208, 70-72.

BO30YXKICHHSI B HEPBHBIX IETISIX (IMBEPreHINSI, KOHBEPTEHITUS, peBepOepamus u ap.). JeTepMUHUPOBAHHOCTh HEHPOHHBIX I1e- %] 7C4. ;;—11%5

nei, nousaTue 06 ux miacTuuHocTu. [IoHATHE O MPOBOAAIMX MYTAX U UX QYHKLHUAX.

5. Ocobennoctu crpoenus u pynknuii cuHarncoB LIHC B cpaBHEHHH ¢ HEpBHO-MBIIIEYHBIMU CHHANIcaMu. HelipomenuaTops! eH-
TpaJbHBIX CUHAINCOB. Perentopsl nocrcuHantuyeckoil MeMOpansl. [IoHsTHE O HEHPOMEIATOPHBIX CUCTEMAX MO3Ta.

6. PeduexropHslii npuHImN QYHKIIMOHUPOBaHHUS HEPBHOH cuctembl. Peduiekc. Buapl pediexcoB. CTpykTypa pedieKTopHOM 1y-
ru. OOpartHas CBs3b, €€ 3HaueHne. MHOroypoBHEBasl OpraHuzaius peduexca.

7. ®U3MoI0rnyYecKoe MOHATHE HEPBHOTO 1ieHTpa. [IpeacTaBinenue o CTpykType U GyHKIUSAX HEPBHBIX EHTPOB U siaep. CBoiicTBa
HEPBHBIX LIEHTPOB, UX TOHYC.

8. Topmoxkenue B LIHC, ero Bumsl u poib. @opMbI MPOsIBICHUS TOpMOKeHH. [IepBUYHOE M BTOPHYHOE TOPMOKEHHE, UX Pa3HO-
BUJHOCTH U MEXaHU3MBbI. TEHJICHIIMY CTAHOBJIEHUS MPOLIECCOB BO30YKJICHUSI U TOPMOKEHUS Y AeTeH.

9. Topmo3Hble HelipoMeanaTopsl. MexaHU3MBl (DYHKIIMOHHPOBAHUS TOPMO3HBIX cUHarcoB (Ha mpumepe ["”AMK-eprudeckoro
TOPMO3HOTO cuHarica). TopMo3Hoit moctcuHantuyeckuit moreniman (TTICIT).

10. aTerpaTuBHast 1eATENLHOCTh HEHpoHa. MeXaHU3MBbl B3aUMOJICHCTBHS MPOIIECCOB BO30YKIICHHS M TOPMOKEHUS Ha HEHpOHeE.
Cymmarnust Bo30yKAeHuUs.

11. Koopaunanuonnas aestenbHocTh [IHC 1 €€ mpunIunel. Bo3pacTHbie 0COOCHHOCTH Y JIETEH.

12. ®ynkuuu Heipornuu. I'ematosHuedannueckuit 6aprep (I'9B), crpykrypa u dpynxmnun. OcodeHHocTH O6apbepHON (QYyHKIHH
I'Sb B paznmuunbix otaenax [[HC. Ocobennoctu 'Db y nerei.

13. Ponb IMKBOpA B )KU3HEAEATEIHHOCTH Mo3ra. [lokaszarenu, XapakTepHu3yIoliie CoCTaB, CBOMCTBA JIMKBOPA U JINKBOPOAMHAMUKY
B HOpME.

14. OcobenHocTr MeTaboIM3Ma MO3ra U ero obecrnedeHrue CUCTEMO MO3roBOro kpoBooOpamieHus. [IpojomKuTeNnbHOCT KU3HH
HEHPOHOB B YCIOBHSIX aHOKCHH. BO3MOXHOCTH BOCCTaHOBJEHHS (PYHKUIMH Mo3ra. BnusHHe rUmoTepMuu, TUIEpTEPMHH.
Bpewms peannmanun.

137-138, 143-144.
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BonPOCHI 1151 CAMOIIOJATOTOBKH:

1. B 4eM CXOJCTBO W pasivyie aHATOMHUYECKOTO U (PU3HOJIOTHIECKOTO Mpe/I-
CTaBJICHUs1 O HEpBHOM 1ieHTpe? B 4éM oTnmyme oT HepBHOTO spa?

2. Kak u mouemy u3MeHUTCA (QYHKIHMOHANbHAS aKTHUBHOCThH (TOHYC) HEPBHOTO
IEHTpa: MPH CHIKECHUH MOCTYIUICHUSI K HeMy addepeHTHBIX HEepBHBIX MM-
MyJIbCOB; THIOKCHH; JEHCTBUU TOKCHYECKHUX BEIECTB, YTHETAIONINX MeETa-
00M3M; YBETHYEHNH YacTOTHI ad(hepeHTHON UMITyIbcain?

3. TloueMy UMEHHO B MO3T€ NPHU BBICOKOI aKTHBHOCTH HEHPOHOB KOHLEHTpPA-
Ul BHEKJICTOYHOTO KaJHs MOXET CYNIeCTBEHHO Bo3pactaTh? K KakuM mo-
CJICACTBUAM 3TO MOXKET IIPUBOJUTH U KaKol MeXaHHu3M mpeaoTBpaIacT 3TU
MTOCJIEICTBHS B (PU3NOJIOTHUECKHX YCIIOBUSIX ?

4. OObsACHHTE TPUYMHBI OCHOBHBIX (YHKIIMOHAIBHBIX pa3IUIuil HEPBHO-

MBIIIIEYHOTO H MEKHEHPOHHOTO CUHATICOB.

B ueMm oTMuue nepBUYHOTO U BTOPUYHOTO TOPMOKEHUS?

6. MoskeT M HEWpOHHAs IIeMb B COCTaBe: anb(a-MOTOHEHPOH — KieTka PeH-
oy — anb(}a-MOTOHEUPOH COXPaHsATh HHpopManmio?

o

7. B dem 3akimrouaeTcs (GU3HUOTOTHIECKAN CMBICI PEITUITPOKHOTO TOPMOKEHUS?
[IpuBeauTe mpuMepbl HapyLICHUH, KOTOpBIE MOTYT HAOJIOAATHCS B OTCYT-
CTBHE PELUIPOKHOCTH.

8. TloueMy BpeMsi CYXOXKWJIBHOTO peduieKca sBISIETCS CaMbIM KOPOTKHM I10
CpPaBHEHUIO CO BPEMEHEM JIPYTHX PePIICKCOB?

9. IloueMy mpHu U3y4YEeHUH MHUOTATHYECKHUX PE(IEKCOB KPOME OLIEHKH MX CHIIBI
HE00XOIMMO CpaBHEHUE OJHOTHITHBIX Pe(pJICKCOB ¢ MPaBOW U JIEBOH CTOPO-
HBI?

10. Pe6énky, crpamaromieMy BpOXIEHHOH TIIyXOTOW, B PaHHEM JETCKOM BO3-
pacTte MPOM3BENHU OMEPAIUIO TI0 BOCCTAHOBJICHHUIO CITyXa IMyTEM BXKHBIICHHS
AMILIaHTaTa B YAUTKY. BymyT U HEHPOHBI CITyXOBOH KOPHI 3TOT0 peOEHKa
pearupoBath Ha 3Byk? Kak OymyT pearnpoBaTh yka3aHHbIE HEHPOHBI, €CITH
OTIepalfio MPOBECTU B3POCIOMY YEJIOBEKY?

11. KakoBo BpeMsl BEDKHBaHUS HEHPOHOB TOJOBHOTO MO3Ta B yCIOBHSIX THIIO-
ke (aHokenn)? OT Kakux (GakTopoB OHO 3aBHUCHT?

PaGora 11.1. IIPO®PECCHUOHAJIBHAS JIEKCUKA U BA3OBBIE IOHATHSI (3aN0IHSETCS 10MA CAMOCTOSITEJILHO)

AXcoH —

TopMoxkeHue B HEpBHOM CUCTEME —

AKCOHHBIN XOJIMUK —

Knerka Penmoy —

3akon bénna-Maxxauom —

I'AMK —

Pednexc —

Hepsnoe sapo —

OOpaTHas CBsI3b —

HepsHnsiit nentp —
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Pa6ora 11.2. U3YYEHUE HEKOTOPBIX MEXAHU3MOB UHTETPATUBHOM JAEATEJIbHOCTHA HEMPOHA

miénkaure JIKM no nHazBanuto teMsl «Nervous System Il» u BeiGepure paznen «llocrcuHantuyeckue NOTEHIIUAIBI U UHTETpalusl CUTHA-

PaboTa BBIMOIHAETCS C MOMOIIBIO KOMIIBIOTEpHOMU mporpammsel «Interactive Physiology» (spasik «15_IP»). B MeHIO mporpamMMsl ciieBa

= ja B kietke» (Synaptic Potentials and Cellular Integration).

Xoa pa6orel. Homepa cTpaHull yka3bIBalOTCS B BBINAJAONIEM MEHIO BBepXy dKpaHa (Hampumep, Page 1 of 11). Ilepexom Mexay cTpaHUIIAMU
OCYHICCTBIIACTCA HAXKXATUCM CTPCJIOK BHHU3Y 3KpaHa WM IPH ITOMOIUIX BBINAJAa0IICTO MCHIO. I[JISI BO3BpaTa K CIIMCKY pa3aciioB TCMbIL PICHOJILSyfITG
naHeJ b HaBUTalliK BBEpXY dKpaHa (Hampumep, B «kHome > Nervous System Il > Synaptic Potentials and Cellular Integration» Hamo KIMKHYTH

o «Nervous System 11»).

Cmpanuya 1: IlocTcmHanTH4YecKHe TOTEHUHMAJbI M HHTErpanus
CUIrHaJIa B KJeTke. [locTCMHanNTHYeCKHEe NMOTEHIUANBI SBIISIOTCS BXO-
HbIMU CHUTHallaMM Ui HelipoHa. Eciu MeMOpaHa KIIETKHM Ha aKCOHHOM
XOJIMUKE JIENOJIIPU3YeTCs 10 OPOrOBOM BeNMUYuHBL, reHepupyercs I1J1,
KOTOPBIN SIBJIIETCS BBIXOJHBIM CUTHAJIOM HEMPOHA.

Cmpanuya 3. IloreHnmas JelcTBUA — IOJYMHSIETCS 3aKOHY «BCE
iy Hudero». 11 onpenenéHHon KIETKM UMEET OCTOSIHHBIE aMIUTUTYAY
U IPOJOJKUTEIBHOCTD, PAcIpOCTPaHsACh OT Tejla HelpoHa K mepude-
puu. ®opma I1/] nocTosHHa U cnienupUUHa A1 KOHKPETHON KIJIETKH.

[[énkauTe JIKM 1m0 akCOHHOMY XOJIMUKY W MPOHAOIIOAANTEe pacmpo-
ctpanenue IIJ[ mo akcony. IIJl pacmpocrpansierca 0e3 3aTyxaHusl Ha
O0JbIIINE PACCTOSHUS.

Cmpanuya 4: TlocTcHHANITHYECKHE NMOTEHIHAIbI HEHPOHA MMEIOT
MAJICHBKYI0 aMILUINTYAY, HEJAOCTaTOYHYIO JUIsl JOCTHIKEHUS KpUTHYE-
CKOI'0 YPOBHS JENOIAPU3ALIHAH.

[IlénkuuTe Mo TNy HelipoHa U mpoHalroaaiTe npsimyto 3anuchk BIICIT
(memonsipu3anuio), mo sropomy mienmuky — TIICII (runepnonspusariuio)
MeMOpaHbl HEHPOHa.

Cmpanuya 5: AMIJIMTYJAa TMOCTCHHANTHYECKUX MOTEHIUATOB MO-
sKeT M3MeHAThCsA. OHa 3aBHCHUT OT 4YMCJIa CUHANTUYECKUX BE3UKYJI, BBI-
JENUBIINX HEHPOMEANATOP. JTO, B CBOIO OYEPEb, 3aBUCUT OT KOJUYE-
crBa nonoB Ca””, MOCTYIHUBIIMX B IPECUHANTHYECKYIO TEPMUHAIb.

[IlénkHuTe MO aKCOHY cIpaBa U npoHabmtoaaiTe 3a renepauueii BIICII.

B HEKOTOpBIX Cilydasix Mpu OOJBIION YAaCTOTE MUMITYJIbCAI[MH yBEIH-
YUBAECTCS KOJMYECTBO KaJbLHs, BXOIAIIETO C KaXKAbIM HMMITYJbCOM B
MIPECUHANTUYECKYI0 TEPMUHANIb. DTO BBI3BIBACT YBEJIMYECHUE AMIUIUTY-
JIbl MOCTCUHANTHUYECKOTO0 MOTEHLHANA, WIH €ro <«IOTEHUUALNI0», Ha
HEeKoTOopoe Bpemsi. KiMKHUTE Ha MPECHMHANTUYECKUN AaKCOH, YTOOBI
npoHadoaate ycuieHHbld (cupenensii) BITCII.

B HekoTOphIX cHHarcax, HapUMEp B aKCO-aKCOHAJIbHBIX, HA00OPOT
MOYET MPOU30UTU OIPAHUYECHUE BXOJa Ca®*, aro IIPUBOJAMT K JEIpec-
cuu (YMEHBIIICHUIO aMIUIMTYbI) TMOCTCUHANTHYECKOTO IOTEHIIHANA.
[[[énkHaUTE HA UCXOAHBIN MPECUHATITUYECKUM aKCOH, YTOOBI TIPOHAOTIO-
JaTh TPECHHANTHYECKOE TOPMOXKEHHE (MOTEHIMAT O0O03HA4YeH 3eJé-
HBIM).

Binusis Ha KOIMYECTBO KallblMs, MOCTYMAIOIIETO B IMPECHHANTHYE-
CKYI0 TEepMHHAllb, MOXXHO TOOWUTHCS MOTCHIMALUUA WU JETpPecCUu
MMOCTCUHANTUYECKOTO NOoTeHIHana. T. 0. TOCTCHHANTUYECKUE MOTEHIIH-
aJIbl TOIYMHSAIOTCS 3aKOHY CHUJIBI.

Cmpanuya 6: IlocTcMHANTHYECKUX MOTEHIUABI 3aTYXaK0T € pac-
crosiHueM. VX aMIuMTyna MakcuMallbHa BO3JIE CHHAICa, B KOTOPOM
OHH BO3HHUKIIH.

[IénKkHUTE HA TPECUHANTUYECKYI0O TEPMUHAIL U MPOHAOIIOAANTE U3-
meHenue aMmmutyasl BIICII ¢ paccrostauem. B ornuume ot 111, moct-
cuHanTtuueckue notennuaisl (kak BIICIL, tak u TIICIT) moryt pacmpo-
CTPaHATHCA TOJIBKO Ha HEOOIBIIINE PACCTOSHUSI.
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Pa6ora 11.2. (mponokeHue)

Cmpanuya 7: BIICII cymmupywresa. Oaunounbii [IJI mpecuHanTudeckoro
HelpoHa BbI3BIBAaeT Ha mocTcuHanTuueckord memOpane BIICII, koTopsiii ciumkoM
MaJl, 4TOOBI JAEMOJIAPU30BaTh MEMOpPaHY aKCOHHOT'O XOJIMMKA JI0 IOPOrOBOrO YPOBHSL.

[I[énkanuTe MO0 MPECHHANTHYECKON TEPMHUHAIM ClieBa, YTOOBI CTEHEPUPOBATh OU-
Hounblid BIICII. Knukaute emé pas, 4To0bl IPOHAOIIONATE BPEMEHHYIO CYMMAYUIO
osyx BIICII.

YroObl HauaTh reHepanuto Hosoro IIJ[, HE0OX0AMMO CyMMMpPOBATH HECKOJBKO
BIICII — xauKHUTE TPETH pa3 o NPECUHANTUYECKOW TEPMUHAIIH.

BIICII OT HECKOJIBKHMX CHHAIICOB TAK)KE CYMMUPYIOTCS — 3TO NPOCTPAHCTBEHHAsA
cymmanus. [1I€nkaure Ha 0HY U3 IpECUHANTUYECKUX TEPMUHAJIEH CIIEBA.

Cmpanuya 8: TIICII Takke CyMMHPYIOTCSI KaK Apyr ¢ apyrom, tak u ¢ BIICIL.
TIICII camkaeT 3¢(HEeKTHBHOCTE JENOJSpU3AUN HEHpOHa, yISpKUBas 3apsii MEM-
OpaHbl HEWpoHa Ha OAIIOPOrOBOM YPOBHE U NpenoTBpalnas resepamuto [1/].

[I[énkauTe Ha akcoH cnpasa U npoHadmoaiTe onuuouHblid TIICII. Knukaute Ha
TEJIO HeWpOoHa, YTOOB! YBUIETh BPEMEHHYIO U, 3aT€M, IPOCTPAHCTBEHHYIO CYMMAIIHIO
TIICIL.

CyMMupYsICh € BO30YXJAIOUIMMHU TOTEHLUAIAMH, TOPMO3HBIE IOTEHIUAJIBI
yMeHbIIaloT ux ammutyny. lEnkaure Ha Teno HelpoHa, YTOOBI YBUAETH dPGHEKT
TaKOM CyMMalluu, 3allMCaHHBIM BOJM3M IIeHTpa Teia HelpoHa. OTMEThTe, YTO CyM-
MapHbII ypOBEHb JIEMOJIIPU3aLMU 3HAUUTEIbHO MEHBIINH, YEM MIPHU MPOCTPAHCTBEH-
Ho#l cymmanuu 1Byx BIICIL

T. 0. akTUBaIUs TOPMO3HBIX CHHAINCOB CHIKAET 3P(EKTUBHOCTh BO30YKIAIOIINX,
npensaTcTBys Bo3OyxkaeHuto Heifpona. [Ipu stom BIICII nomxen npoiftn mo mewm-
OpaHe HelipoHa /10 aKCOHHOTO XOJIMHUKA, TJI€ U MOSBISETCS BO3MOKHOCTh T€HEpaluu
ITJI. 3Hauut, yeM OIMKE CHHAIC pacrojiaraeTcss K aKCOHHOMY XOJIMHKY, TE€M BBIIIE
ero sa¢¢dexkruBHocTs. B [IHC TOpMO3HBIE CHHANCH YacTO pacIoyiaraloTcs HeJaleKo
OT aKCOHHOT'0 XOJIMHKA, TJIe OHU Haubosee 3 PpeKTUBHBI.

Cmpanuya 9: HelipoH nHTErpupyeT MH(OpMAIUIO0, MO-
CTYyHauy oT cuHamcoB. Pabora HelipoHa HaOMUHAeET
nporecc rojgocoBaHus. [10o100HO ThICA4aM TroOJOCYIOIIUX,
CHHAIICHI MOCBUIAIOT Tojioca «3a (aye)» U «IpoTuB (nay)»,
Y HEHPOH IOACUUTBHIBAET UX HAa aKCOHHOM Xoimuke. Ecnu
yrcao rosnocoB «3a» (BIICII) mpeobnamaer U A0CTaTOYHO
JUIsL TOCTHKEHUSI KPUTUYECKOTO YPOBHS JENOJIAPU3aliu, Ha
akcoHHOM Xxoimuke renepupyercs I1/1. Ecnu npeobnanator
rojoca «mpotuB» (TIICII), HelipoH mNpomoKAeT «MOI-
yarby. ll[€nkHUTE Ha CcHUHAICHl, 3aTEM HA TEJIO HEPBHOU
KJIETKH, YTOOBI TPOHAOIOIaTh pa3andHbIe () (PEKTHI.

OTOT mpolecc Ha3bIBAETCS UHTETPaTUBHON JESITEIbHO-
CThIO HEWpoHa. Ha akCOHHOM XOJIMMKE ITOCTOSIHHO IIPOMC-
XOOUT IIPOLECC MPHUHATHS pElIeHus, BO3OYAUTCS JH
HEUpoH, WK HeT. T. e. Ha OCHOBaHMM MHOYKECTBA IIPOTUBO-
OOpCTBYIOIIMX BXOJSIIUX CUTHAJIOB (GopMupyercs (Uiu
HET) OJUH UCXOIAIUI cUrHaj. DTOT mpouecc UAET Hempe-
peiBHO. [Tpu 3ToM kaxasiit [1/] kak OBl «CMBIBaeT» BECh pU-
CYHOK IIOCTCHHANTHYECKMX IOTEHIUAJIOB, Iepe3apsiKas
U «OOHYIISIS 3apsg MeMOpaHbl HEHpoHa.

Takast nesTenbHOCTH HEWpOHa BechbMa cxoxka ¢ (yHJa-
MEHTAJIbHBIMU MPUHLIUNAMU (DYHKIIMOHUPOBAHUS HEPBHOM
CUCTEMBI B IIeJIOM. B yacTHOCTHM, Halla HEpBHasl CHCTEMa
MIOCTOSIHHO JIeJIaeT BBIOOpP MEXIYy YJIOBJIETBOPEHHEM He-
CKOJIBKMX albTE€pHATUBHBIX NoTpeOHocTeil. LIénkuurte mo
CTYIEHTY, 4TOoObl MOCMOTpeTh Ha mnpumep padotel LIHC
B 1IEJIOM.
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Pa6ora 11.2. (mpomoskeHue)

Bo30y:xnarommuii cuHarc

TopMO3HBIN CHHAIIC

3anonnume nponycku:

BIICIT —

TIICII —

3anonnume mabauyor.

Knaccuueckue HelipoMeaTophbl (HAIUIIATE TPUMEPHI):

V3MeHeHnst MeMOpaHHOTO NMOTEHIIMANIA (0OBETUTE KPYKKAMH):

—5,-30,-90,-120MB | —5,-30, —90, —120 MB

YKa)KI/ITe, IMpoun3onuIa ACIOoJIApu3and WJIHW THIICPIIOJIIpU3al .

|

B menom nocTcuHanTH4YecKHue MOTEHIMANBI 00IaIAal0T CXOKHMHU Xa-
paKTepUCTUKAMH. DTH MOTEHUHAJbI TOJYUHSIIOTCS 3aKOHY CHJIBL, T. €.
WX aMIUTUTYZAa 3aBUCHT OT CHJIbI JACHCTBYIOIIEIO CTUMYyNa (KoJH4e-
cTBa Helipomeauatopa). OHU PacIpPOCTPAHSIIOTCS C 3aTyXaHHUEM U MO-
TYT CyMMHPOBAThCSI.

JInist OLIEHKH aMIUIMTYbl MOTEHIMAIOB B KaYeCTBE HYJIEBOW TOUYKH
MPUHUMAIOT YPOBEHb NOTeHLMAaNa nokosi. Hanpumep, npu u3mMeneHnn
3apsaa MemOpansl ¢ —70 1o —60 MB aMruiMTyna nmoTeHIMaga cocTaB-
nset 10 MB. Ilpu aTom 3apsn meMOpaHBI CTAHOBUTCS MEHEe OTpHIla-
TenbHBIM — OHa denonapuszyemcs (BIICII). Bo3moxxna u eunepnons-
puzayuss Memopanbl, Harpumep ¢ —70 1o —80 MB (3apsin ctaHOBUTCS
oonee orpurarenbabiM — TIICIT).

Knaccuueckue OCHOBHEIE
BO30Yy:KAaI0LIHe MEXaHU3MBI
MEIUaTOPhbl JIEUCTBUS
A Mokosiuiica HeNpPoH
HayanbHbIi cermeHT
aKCOHa
Boabyxpaowit \
BXOZ R
i Krnaccuueckue OCHOBHEBIE
I:l / \/ . TOPMO3HbIE MEXaHH3MBI
Bo36yxpaeHue Helnpo- o
a LI MEJIaTOPbI IEeHUCTBUS
b noTeHLMana aeicTems
Topmo3Hoit
BXO/]
5[]
TopmoxeHue
HelpoHa

Bosbyxaatouwue
npecuHanTuyeckue

MNoteHunan
AencTBUA?

Bos3nuxnem nu
nomMeHYuan Oeticmeust.
Oa Wi Hem?

TpurrepHas 3oHa
(aKCOHHbIW XONMMUK)

TOPMO3HbII

npecuHanTu4eckin /\
BXOA

1 >

t >
AunckpeTHoe

A

AHarnorosoe

Hapucyvume cxemy epemennou cymmayuu
JIOKAIbHO20 NOMEHYUAaA.

Hapucyiime cxemy npocmpancmeenHo
CyMMayuy 10KaIbHO20 NOMEHYUAA:
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Pa6ora 11.3. U3YYEHUE MEXAHU3MOB TOPMOKEHMS B IIHC (BbINOJIHSIETCS 10Ma CAMOCTOSITEIHHO)

Hcnonb3ys maTepuai jgekuuid, yaeonuka, Y MK, zanonnume cxemy.

Bnuwume nazearnus BUIOB TOPMOKCHUSA U Hapucyﬁme COOTBCTCTBYIOIINEC CXCMBI.

IlepBuuHoe Bropuunoe
MIPECUHANITUYECKOE MOCTCUHANITUYECKOE TOPMOKEHHE TI0CIIEe BO30YKICHHS [IECCUMAaJIbHOE
puC)/HOK: pucyHOK: pucyHOK: pucyHOK:
PELUIIPOKHOE BO3BpaTHOE JaTepanbHOE napajjienbHoe
PUCYHOK: PUCYHOK: PUCYHOK: PUCYHOK:
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Pa6ora 11.4. UCCJIEJOBAHME KOJEHHOI'O U AXULJIOBA PE®JIEKCOB

MuotaTnveckue (CyXoxKuiabHbIe) peduiekchl — pedaeKchl Ha pacTske-
Hue MbIbl. OHU YYacTBYIOT B PETYJIALIMU TOHYCA MBIIII] U MOAACPKAHUU
1036l Tena. beICTpoe pacTsKeHHre MBIIILBI BCET0 Ha HECKOIbKO MHJIITUMET-
POB MEXaHMYECKHM YIapoM IO €€ CYXOXKWIMIO MPUBOAMUT K COKPALIECHUIO
BCEH MBIIIIIBI U JBUTATEeNbHON peakuuu. Peanuzanus stux peduexkcon Oblia
Obl HEBO3MO)XKHA, €CITU OBl OJTHOBPEMEHHO C COKpAIEHHUEM CAMOU MBIIIILIBI
HE paccialiIsuIUCh MBIIIIBI-AaHTarOHUCTHI.

B KJIMHUYECKOW MPaKTUKE CYyXOKWIbHBIC pedIeKChl MCCIEAYIOTCS C IIe-
JBI0 OmpeneneHns (PYHKIMOHAIBHOTO COCTOSHUSI PAa3IMYHBIX 3BEHBEB pe-
(hICKTOPHOW IYyrMl M TONMHYECKON JUArHOCTUKUA HEKOTOPBIX 3a00JICBaHMIA
HHC (mapyuieHue peduieKTOpHON peaklMy Yalle BCero ykas3blBaeT Ha IO-
paXeHHE TeX CErMEHTOB CIMHHOIO MO3ra WJIM TeX sIep YEPENHbIX HEPBOB,
B KOTOPBIX 3aMbIKatoTcs peduekropusie nayru). [Ipu s3Tom Oonbiiioe BHUMAa-
HUE 00pamaT Ha CAMMETPUYHOCTD PEQIIEKTOPHON peaKIuH.

[Ipu BbIMOIHEHMHM PabOTHI AJS MPEAOTBPAILLEHUS CO3HATENBHOTO 3aTOp-
Ma)XKMBaHUS pedieKca MOTYT MPUMEHATHCS NPUEMBI HAa OTBIICUYCHHE, TaKUe
Kak npuém Exapaccuka — MCHBITYeMbIH CHEIUISIET Nalblbl ABYX PYK «3aM-
KOM» MepeJ TPYy/Iblo, a 3aTEM MBITAETCSI Pa30pBaTh ATOT «3aMOK» (KakK BapH-
AQHThl — CHWJIBHO C)KMMAET YENIOCTH WJIH CKUMAET CBOEM PYKOW pyKy WU
MaJbIlbl UCCIE0BATENs ), MO0 CUUTAET BCIyX B 0OpaTHOM mopsiake oT 200
yepe3 7 (Hampumep, 200 — 7 =193,193 -7 =186 u T. 11.).

He cnenyer 3a0piBaTh, 4TO HapylieHHe peIEKTOPHON PEAKIIMH BO3MOMKHO
IIPU NOBPEXICHUH J1I000T0 3BE€Ha — OT pelenrtopa 1o oprasa-3ddexropa.

B cnywae orcyrctBus peduiekca, mia nuddepeHnanbHON AMarHOCTUKA
noBpexJeHUs ap(epeHTHOrO U APYrHX 3BEHBEB PeQIIEKTOPHOU ayru, uc-
MBITYEMOTO MPOCAT OCYIIECTBUTH POU3BOJIBHOE JIBHKEHHUE B COOTBETCTBY-
IOLLEM CYCTaBeE.

s 0OOBbEKTUBHOW TMArHOCTHKU COCTOSTHUSI PAa3JIMYHBIX 3BEHbEB pedek-
TOPHOM JTyTM MOTYT BBINOJHATHCS U3MEpEHHE BpeMEHH pedriekca, 3JIeKTpo-
Muorpadus, 3JaeKTpoHelporpadus, UCCIeJOBaHUE BBI3BAHHBIX IMOTEHIIHA-
JIOB U [IIp.

3. CeHCOpHbI HelpoH BO30YxaaeT
anbda-MOTOHENPOH

W

2. PacTsiKeHMe MbILLEYHbIX \\ <\
BEPETEH aKTuUBMpyeT
CEHCOPHbIE HEMPOHbI

D 4. Anbgha-MOTOHENPOH 3anyckaeT
COKpaLLiEHNe aKcTpady3sanbHbIX
MbILLEYHbIX BOJTOKOH

RN
Ry, _
%S /1. Ypap monotoukom no

CBSI3Ke HaJKOMEHHMKa
pacTsArMBaeT BOSIOKHa
YeTbIPEXTNABO MbILLb
benpa

Puc. 11.1. PechnexTopHast ryra KolieHHOTO pediekca

Ilepeuucnume 36eHbs pehiekmopHol dy2u.
Kpysrckom ommemovme 36eno, omcymemayrowee 6 oyze
MUOMAMUYECK020 peqhierca.

° Ha3Banmue 3BeHa

glAslw|N| P2
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Pa6ora 11.4. (mpomoskeHue)

Marepuajsl 1 060pyI10BaHue. HEBPOJIO-
TUYECKUI MOJIOTOYEK.

Xoa pa0doThlI.

A. Kosennblii peduiexc.

OO6cnenyeMblii AOJKEH CECTb Ha CTYNl U
MOJIOXKHUTh HOTY Ha Hory. Hawecure ymap
MOJIOTOYKOM IIO CBSI3KE HAJKOJIEHHHKA (pHC.
11.1). Yoap nomkeH OBITH OTPBIBUCTHIM, 0€3
JIMILIHETO YyCHIUS, KaKk OyATO MOJIOTOYEK Iia-
JlaeT Mmoja coOCTBEeHHBIM BecoM. lIponabumro-
JaiiTe XapakTep pa3ru0aHvsi HOTM B KOJICH-
HOM cyctaBe. CpaBHUTE peIIEKTOPHYIO pe-
aKIMIO0 HAa 00eNX KOHEYHOCTSX.

b. AxunnoB peduekc.

OO0crenyemblii TOJKEH CTaTh KOJICHSIMH Ha
CTyJ TaK, 9TOObI CTYITHH HOT CBOOOJHO CBH-
canu. Hanecure yaap MOJIOTOYKOM IO aXui-
JIOBY cyxoxwuiuto. IlpoHaOmnrogaiite xapak-
TEp MOAOLIBEHHOro crubanus crombl. Cpas-
HUTE CUMMETPUYHOCTH pe(IEKTOPHON peax-
IIUH.

ITPOTOKO.JI
1.V wucneiTyeMOro KOJEHHBIH M aXWIIOB
peduiexcs (svrpasicenul,
omcymemeyom),

(cummempuunel, acummempuunol).

2. YpoBHU 3aMbIKaHHs pedIeKCOB B CITUH-

HOM MO3re: KOJICHHOTO ;
axuIIOBa .

3. BeiBoa: cocrosiHue peduieKTOpHO#M peak-

1005051 (6 Hopwme,

perexcol acummempuunbl, He 6bi3blEAION-

ca).

Hapucyiime peghnexmopHule 0yeu u 3anoiHume nponycKu.

9 ndu

«
o

= 2

%Q

= = 4
& &=

S 9

T o

e

° 2

£ S

% E

-5}

Z= 5

& 8

L S

~ oz

99E.LIA) WOHHIIOM 9 NIOH JNHBQILID
BRIIOIRdMhILIIQ0 ‘BIAY BeHdOLMII (I

O— BO30OYXaaloLLNIA HEVPOH
@®—< TOPMO3HbI HENPOH

HIOH AXXOM BH HHALINIYE0d WOFII 0

3BeHbs peICKTOPHOI IyT'H COMATHYECKOr0 pedJiexca

MOHOCHHANITUYIECKOIO: MNOJTUCUHANITHYECKOI'0:

1. PetientopHOE 3BE€HO MPE/ICTABICHO PEICITOPAMU:
1.1 ;1.2

1. PeniennTopHOE 3BE€HO MPEACTABICHO PEIIETITOPAME
CKeJIETHOM MbIIEI: 1.1

2. AddepeHTHOE 3BEHO MTPECTABICHO ,
UX TeJa paclojI0oKeHbI B

2. AdbdepeHTHOE 3BEHO TIPEICTABICHO ,
UX TeJa PaclojoKeHbl B

3. BcTaBouHOE 3BEHO: 3. BctaBo4HOE 3BEHO:

4. DddepeHTHOS 3BEHO MPEICTABICHO WIn 4. DddepeHTHOE 3BEHO MPEACTABICHO WIH
MOTOHEHPOHAMH, PACIIOIOKECHHBIMU B MOTOHEHPOHAMH, PACIIOIOKECHHBIMH B

5. Muienu: - MBIIIICYHBIC 5 Mumenu: - MBIIIICYHBIC
BOJIOKHa CKeJIeTHOU MBIIINBI. | BOJIOKHA CKEJIETHOH MBbIIIIBI.

CkopocTth niepenaun curHana (motennuana aeicteus (I1/])) cocrasmuser ot M/c 10 M/c B 3¢-

Q)epeHTHBIX BOJIOKHAX, TaKk KaK OHH UMCIOT 060.]'10qu " OTHOCATCA K TUITY

, KOTOpBIN AEHCTBYET Ha
MIOATHII.

HeﬁpOMeﬂHaTOpOM B HCPBHO-MBIIIICYHOM CHUHAIICC SBJIACTCSA

THII peuenuTopoB,
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Paoora 11.5. DJIEKTPOMHOTPADHUS

=l JuexkTpoMuorpadus — METOJ PETUCTPALHUHA CYMMapHOH OHO-

AJIEKTPUYECKOW AKTHMBHOCTH MBIIIBL. MOTYT HCIOJIB30BAaThCS
I KaK MIOBEPXHOCTHBIE, TAK U MOTPYKHBIE UTOJIbYATHIE FTEKTPOIBI.

Onexrpomuorpamma (OMI') oTpaxaeT coCcTOssHHE TOHYCAa MbILI-
bl B TOKOE U €€ (YHKIIMOHATIBbHYIO aKTUBHOCTh IIPU COKPAILLICHUH.

Bo Bpemst 601pcTBOBaHMS YeOBEKa B COCTOSIHUU TIOKOS C TIOBEPXHOCTH
KOxH peructpupyercss OMI', umeromias xapakTep HEMpepbIBHBIX YaCThIX
OCHIUISALUNA OueHb HU3KOU aMIuiuTysl (o1 5 1o 10 MxB). [Ipu nocneny-
IOIEM COKpALICHUH M HAMPSKEHUH MBIl HAOJI01aeTCsl TOBBIIICHHE
AIIEKTPUYECKONW AKTUBHOCTH, JOCTHUTAIOIICe MAaKCUMyMa TPU H30METPH-
YeCKOM COKpalleHMHM (aMIUIMTyAa KoJie0aHWl MOXKeT JOCTUTaTh
10002000 mMkB, gacrora konebanuit — 100 I['m).

DOnexkTpoMuorpaduveckie HCCIeI0OBaHUS MPUMEHSIOTCS B KIWHUKE,
¢uznonoruu Tpyaa u cnopra. OHHM MO3BOJSIOT OLEHUTH (DYHKIIMOHAIBLHOE
COCTOSIHME HCCIEAYEMbIX MBI U WHHEPBUPYIOLIUX HX HEPBOB, YTOU-
HUTH ypoBeHb HapymeHus B cucreme «[IHC — HepB — cuHarnc — MpImay.

Matepuanbl u o6opynoBanue. [loBepxHOCTHBIE (KOXKHBIE) JIEKTPO/IBI,
anekTpomuorpad umm 3exTpodHIedanorpad, MO3BOISIONUN PErHCTPH-
poBate OMI', Habop rpy3oB B auamnazone 0,5-3 Kr, Mapis, 3JEKTPOMIbI,
ayieKTponpoBosmias nacta mim 3 % pactsop NaCl, ciiupr.

Xoa paéoThl. DIEKTPOAbl HAKIIAABIBAIOTCS OUIIOJIIPHO HA MOBEPXHOCTD
KOXKM HaJ| IBYTJIABOM MBIIILEH IJIeYa U MPUCOCTUHSIIOTCS K 3JIEKTPOMHUO-
rpady. «3a3eMISIIOIINIY AJIEKTPOJ HAKIIAJbIBAIOT Ha OOKOBYIO MOBEPX-
HOCTB TIJIeYa B 00JIACTH ¢ MUHUMAJIBHBIM KOJIMYECTBOM MBIIIIII.

Peructpupytor OMI' B pa3nuyHbIX YCIOBHUAX: a) MOKOM; 0) crubanue
PYKH B JIOKTEBOM CYCTaBe€; B) pa3ruOaHue PyKH; I') HaIllpsHDKEHUE JBYTIia-
BOI MBIIIIIBI PYKH ITPH BO3PACTAIONICH HArpy3Ke.

B nocnenHem ciiydae MCHBITYEMBIH CTOUT, CBOOOAHO OIYCTHB PYKHU
BHHU3. 3aTeM HCHBITYeMbIil CTU0AeT JIOKOTh TaK, YTOOBI MpEANiedbe OKa-
3aJ10Ch B TOPU30HTAIIBHOM I0JIOKEHUU. Ha ero nagoHp nojaoxuTe rpyssl,
BO3pacTaInue 1o Becy, Hanpumep, 0.5, 1 u 3 Kr, IONPOCUB UCTILITYEMO-
r'0 YACP)KUBAThH NPEAIICYbE B TOPH3OHTAIBHOM IOJIOKCHHH.

Ykaszanuga Kk 0(OPMJICHHIO IPO-
TOKOJIA:
1. Pe3ynbTar nccrienoBaHusi: BU3Y-

ITPOTOKO.I

1. Pucynok OMI' n1ByriiaBoii MbILIIbI B Pa3HBIX YCIOBUSIX:

albHO cpaBHUTE Xapakrtep OMI B Moxoii

Crubanne pyku

Pasru6anue pyku Ilpu HanpsizkeHuu (yAep:KaHUHU TPy3a)

Pa3NUYHBIX YCIOBHSIX HCCIIEIOBAHUS
(aMIuIMTYZIa ¥ 9acToTa WMITYJIBCOB).
Hapucyiite Habmogaemyto SMI'.

2. B BrIBOZIE cremnaiiTe 3aKiOueHIe
0 U3MEHEHHH aKTUBHOCTH MOTOPHOTO
[IEHTpa, WHHEPBHUPYIOIIETO JABYTJIa-

BYIO MbIIIITY I1JI€Ya.

00 3TOM CBUJIETEIHCTBYET

2. BbIBOIl: SJICKTPHUYECCKasd aKTHUBHOCTH }IByrﬂaBOfI MBIIIOBI IJI€Ya U aKTUBHOCTHh HEPBHBIX LCHTPOB, e€ uH-
HCPBUPYIOIIUX, IMPU CruOaHuH PYKH B JIOKTCBOM CYCTaBC H 0COOEHHO pu JOMOJIHUTCIIBHOM HAIIPS)KCHUN
MBIIIOBI AJ1d YACPKAaHUA I'Ppy3a, OTHOCUTCIBHO COCTOAHUA IMOKOA 3HAYUTCIIBHO

(1 mma |),

(T mnm |) aMIIUTyIbl U 4acTOThI BOJIH OMI'.
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Pa6ora 11.6. UICCJIENOBAHME PEIIAIIPOKHOI'O TOPMOXEHMSA JIBUTATEJBHBIX PEAKIIAA METOIOM JEKTPOMHOTPA®UA

—

Marepuanasl u odopynoBanue. [loBepx- IMPOTOKOJI
135 HOCTHBIE (KOJKHBIE) 3JIEKTPOJbl, 3JIEK-
’ 3anuce IMI' . crubanue pa3rudanue CHHEpPru4yHoe
A Tpomuorpad mim snexrpodnuedanorpad, OT MBIIIIEI NOKOH pyKH pyKH HATPSIKEHHE

NO3BOJIAIOIIMN  peructpupoBath OMI,

Mapiis, OSJEKTPOIbl, 3JIEKTPOIPOBOSAIIAs IacTa
i 3 % pacteop NaCl, criupr. JIByr.1aBOii
Xoa padoThl. DJEKTPOABI AJIeKTpoMuorpada
HaKJIaJbIBAlOT HAa KOXY PYKH HCHBITYEMOI'O HaJ

NPOEKIUAMH JBYIJIABON M TPEXTIIABON MBIIII] (CM.
paboty 11.5).

3anuceiBatoT OMI' B pa3iMyuHbIX yCIOBUSIX: Tpéxrnasoi
a) MOKOii;
0) crubaHue pyKu B JIOKTEBOM CYCTaBE;
B) pa3srHOaHue PyKH; 1. Cxema penunpoKHOro TopMoxeHust (A) U cooTBeTCTBYIONIEH pedriexkTopHoit nyru (B):
I') CHHEpTUYHOE HanpspKeHUe ABYIJIaBOM U TpEX-
TJIABOM MBI PYKH (yAep:KaHUE PYKH B TOJOXKe- (A) (B)

HUM CTMOaHUsS B JIOKTEBOM CyCTaBe NpH JaBICHUU
Ha He€ WIM OJHOBPEMEHHOE HAIPSIKEHHE MBIIII]
IJI€4a BBITAHYTOM M OTBEIEHHON PYKH).

Yka3zanus kK 0pOpMJIeHHIO IPOTOKOJIA: /

1. Hapucyiime OMI', 3anucaHHyl0 B pa3IHMYHBIX
YCIIOBUSIX.

2. Hapucyime pednexkTopHyo Iyry, obecredu- Boub
BAaIOIYI0 PELUIPOKHOE TOPMOXKEHHE MBIIIII-aHTa-
TOHUCTOB, U CXEMY PELUIIPOKHOIO TOPMOKEHUS.

Coenatime 3axknouenue 0 COCTOSHUM aKTUBHOCTH 2. BbIBO/I: aKTHBHOCTh MOTOPHBIX IICHTPOB, WHHEPBUPYIOIIUX ABYTJABYIO M TPEXTIABYIO

MOTOPHBIX LEHTPOB, HHHEPBUPYIOUIUX IBYIJIABYIO | MBIIIILY B YCIOBUSAX ITOKOS (8vICcOKAA MM MUHUMATbHAS); TIPU CTHOAHUT
U TPEXTJIaBYIO MBIIIIIBI [IeYa B JTAHHOM HCCIC/0- | ¥ pa3srubaHuM PYKH B JIOKTEBOM CYCTaBE COOTBETCTBEHHO (nosvliaemcs
BaHHU. WU NOHUMCAEMCsl); TIPA CHHEPTHYHOM HANPSHKSHUH MBI I1eda

(603pacmaem vnu nem) B 000UX IIEHTpaX.
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Pa6ora 11.7. OOPEJEJIEHUE BPEMEHU AXWUJIJIOBA PE®JIEKCA

=L Bpems pedJiekca — nepuos BpeMEHH OT MOMEHTA HAHECEHUSI

(RISN pasnpaxenus 10 Hauana OTBETHOM peakuuu. Bpems pediiekca

3aBHCUT OT CHUJIBI pa3ipakeHus U (PYHKIIMOHAIBLHOTO COCTOSHUS

OpraHu3Ma M OTIENIbHBIX CTPYKTYp peduiekropHoi ayru. [lpu

3TOM BpeMsi CYXOXXHIIbHBIX pe(IeKCOB, B OTIUYHE OT BPEMEHHU IOJIUCH-

HANTUYECKUX PEQIIEKCOB, MPAKTUYECKH MOCTOSHHOE U HE 3aBUCHUT OT CH-
JIbI ICMCTBYIOIIETO pa3ipakuTessl.

OOBIYHO y 370pPOBOrO 4YejlOoBEKa HaumOoJbllas 3ajep:kKa B Ieperaue
HEPBHOT'O MMIYJbCa OT PEUENTOPOB K oprany-addexropy Habmogaercs
Ha YpOBHE CHHAICOB — B cpeaHeM 1o 0,5 Mmc.

Marepuanbl u o0opyaoBaHue. DJIeKTpoMHOpeIIEKCOMETp, Mapis,
AJIEKTPO/IbI, AJEKTPOIIPoBOsiias nacta wiu 3 % pacteop NaCl, criupr.

Xon padotsbl. 11 perucTpanuu 3IeKTPOMHOTPaMMBbI 00CIIeyeMOMyY Ha
003 XKMPEHHYIO KOXY B 00JIACTH MKPOHOXKHOM MBIIIIIHI TOBEPX CMOYEH-
HBIX MapJIeBbIX MPOKIIAJA0K HAKIAAbIBAIOT AIEKTPOIbI.

Bpewmst pednexca omnpenensiercss OT MOMEHTa HAaHECEHUS pa3ApakeHUs
710 TIOSIBJIEHUSI OMOAJIEKTPUYECKOI0 KOMIIOHEHTa OTBETHOM JIBUTATENIbHOM
peaxuu.

Bkirouenne MuuncekyHaoMepa pedIiekcoMeTpa OCyIIeCTBISETCS IPH
3aMBIKAHUM KOHTAKTOB BO BpPEMS yaapa MOJOTOYKOM IO axXHIIJIOBY CY-
XO)KUJINIO, BBIKIIIOYEHUE — TIPH IOSIBICHUU Pe(IEKTOPHO BBI3BAHHBIX
OuomnoTeHuMaNoB B Mbimie. M3mepenue BpemeHu peduiekca MpOBOIAT
3 pa3a 1 HaxXOiT Cpe/iHee 3HAUCHHE.

Yka3zanusi K 0poOpMJIEHHIO IPOTOKOJIA:

1. Onpeoderume cpenHee 3HaAYCHUE BPEMEHU CYXOXKWIBHOTO pediiekca.

2. ObvsicHume, IOUEMY BpeMsl CYXOXKHIIBHOTO pediekca caMoe KOpoT-
KO€ 10 CPABHEHUIO C IPYTUMU pedIieKcaMu.

MMPOTOKOJI
1. Bpewms peduekca: 1) Mmc; 2) Mmc; 3) MC.
CpenHee 3HaUeHHE BpEMEHH axHJUIOBa peduiekca paBHO MC.

2. Bpems cyxoxuinbHOTO peduiekca caMoe KOpOTKOe, TaK Kak

I/ICHpaBI/ITL 3aJaHUs HA CTPAHULIAX

IHNPAKTHYECKHUE PABOTHBI 3AIITUINEHDbI:

(moamuchH MpenoaaBaTeIs)
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3ansaTue 12. HNUTOI'OBOE 3AHATHE 110 PA3JIEJTY

JATA 3AHATUA

«®U3HO0JOT WA BO3BYJIUMbIX TKAHEW» « » 20
JIeHb MeCSI] ToJT
OCHOBHBIE BOITPOCHI: JINTEPATYPA
1. O6Gmume cBoiicTBa BO3OYAMMBIX TKaHed. PazmpakumocTh, BO30ynuMocTh. Bo3OyxkaeHue u ¢hopMbl €ro mposiBie- 0
CHO6HAA

Hus. [lapameTpsl Bo30yaumocTu. XpoHakcumeTpus. Peob6asa u xponakcus. KpuBasi «cuiia—IuTeIbHOCTDY.

2. 3aKOHBI pearupoBaHus BO30OyIHMMBIX TKaHEH Ha jaelicTBUe pasapaxkuteneld. [Ipumepbl CTpyKTyp U MOTEHIMAJIOB,
pearupyromux B COOTBETCTBHH C 3aKOHOM CHJIBI, 3aKOHOM «BCE WJIM HUUYETro». Peakius Bo30yaIuMBIX TKaHEH Ha
JENUCTBUE MTOCTOSIHHOTO TOKA.

3. CeHcopHble peLenTopsl, kinaccuukamus, crpoerne 1 Gynkiuu. Koaupoanue nadopMaiuy o KauecTBe U CHiie
pasapakuTelis. AHAIOrOBOE U JUCKPETHOE KOAUPOBaHKE. AJjanTalys peenTopoB.

4. buomnoTeHnMa bl KaK HOCUTENU UH(OpPMALUK B )KHUBOM OpTraHu3Me. BUabl 371€KTpUUECKUX CUTHAJIOB B OpraHU3MeE,
UX CpPaBHUTEJIbHAS XapaKTEepPUCTHKA.

5. AKTHBHBIH U IACCUBHBIH TPAHCIIOPT BEIIECTB yepe3 Ouoormyeckue Memopansl. Xapakrepuctuka Na'-K* Hacoca.
Kananpl yTeuku, moTeHIUal- W JUTCaHA3aBUCHUMBbIE KaHaJlbl MEMOpaH BO30YIUMBIX KJIETOK, OCOOEHHOCTH HX
CTPYKTYpbI U (GyHKIMU. CeIeKTUBHOCTh HOHHBIX KaHAJIOB.

6. MeMOpaHHBII IOTEHIIMAT TTOKOS, MEXaHU3MEBI €T0 MoiepKanus. PaKTOPbI, OMPEIEISIONINe BETHIYNHY MOTEHINa-

J1a IoKos1. PaBHOBECHBIN MTOTeHIMa. Y paBHeHue HepHcra.

PenienTopHbIii MOTEHIIMAN, €0 XapaKTEPUCTHKA, MEXaHU3M BO3HUKHOBEHUS (Ha IPUMEpPE MEXaHOPELENTOpa).

8. IloreHuuan aeicTBus, Ga3bl U MOHHBIE MEXaHU3MBbI €T0 Pa3BUTHUS UX Tpaduueckoe n3odpaxenue. Poiab nmoreHu-
aJI3aBUCUMBIX MOHHBIX KaHAJIOB.

9. M3meHeHue BO30yIUMOCTH B mpoliecce Bo30OyxaeHus. PedpakrepHocTs, €€ npuuMHbI U (PU3HOIOTHYECKOE 3HaYe-
Hue. JIabunbHOCTD.

10. CpaBHHTENbHAS XapaKTEPUCTHKA PELIENTOPHOTO MOTEHIMANA, JOKAJIbHOIO OTBETA, MOTEHIIMAaa JeHCTBUS.

11. ®usnonoruyeckas poyib CTPYKTYPHBIX 3JIEMEHTOB HEPBHOIO BOJIOKHA. Ponb addepeHTHBIX U 3PPepeHTHBIX
HEPBHBIX BOJIOKOH.

12. Knaccuukanusi HepBHBIX BOJOKOH. PO HEPBHBIX BOJIOKOH pa3iMyHBIX THITOB. CKOPOCTH MPOBEICHHS BO30YXK-
TCHMSL.

13. MexaHu3M MpOBEICHHUS BO30YKICHHSI 1T0 MUEIMHOBBIM U O€3MHEITMHOBBIM HEPBHBIM BOJIOKHAM, 3aKOHBI MPOBE-
JIeHUs1 BO30YKIeHHUs. AKCOHAIBHBIM TPAaHCIOPT.

14. Knaccudukanust cuHarncoB, ux ¢usnonorudeckas poib. CTpoeHUE IEKTPUYECKOro M XMMHUYECKOTO CHHArca.
DYHKIMOHAJIbHBIE CBOWCTBA CUHAIICOB.

~

[1].
[2]. C. 30-38, 41-81, 122-138,
203-204, 470.

Honoanumenvnan
[3]. 4. 1. C. 35-72, 81-208.
[4]. C. 17-19, 21-74, 83-105,
137-138, 143-144.

Opranuzanus
KOJUIOKBHYMa

Komnerorepusrit TeCT

«12. KOHTPOJIbHBII
TECT. UTorosoe 3aHATHE. ..».

[IpoepsTe qomyck!

50 BompocoB 3a 28 MUHYT.

OtMmeTka 7 0ajuIOB U BEBIIIE
MOJXET OBITh MOJY4YCHA TOJIb-
KO IIOCJE JOIIOJHUTEILHOIO
ompoca.

[IperogaBarens Moxer 3a-
JlaTh JIOMOJHUTEIBHBIC YCT-
HBbI€ WIH MTUCHhMEHHBIE BOIPO-
Chl HE3aBHCHMO OT pe3yjbTa-
TOB TECTHPOBAHWSI.
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15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

Buner HeiipoMenaTopoB U PEeLEITOPOB K HUM B LIEHTPAJIBHBIX U Te-
pudepnueckux cuHarncax. Komenuatopsr u HelipoMoaystopbl. Dak-
TOPBI, ONpeAeNsonre peakiuo d3PpGeKTOpHON KIETKH Ha JAeicTBHE
HEpoMenuaTopa.

CoBpeMeHHbIE MPEACTABICHUS O MEXaHU3Max Mepedadu Bo30yxkie-
HUS B CHHAIICAX HA IMPHUMEpPe HEPBHO-MBIMIEYHOTO CHHarca. Pomib
MOHOB KanbliMsl. benku mpecnHanTH4ecKoW TEepMHHAIU, y4acTBYIO-
1IMe B MPOLIECCE BBIJACICHUS MEIUATOpA.

Bozoyxnaroruii  mocrcunantuueckuii nmoteHnuan (BIICII) u ero
Pa3HOBUAHOCTH TOoTeHIMaN KoHieBou rmactunku (ITKII): mexanus-
MbI BOBHUKHOBEHHUS, POJIb B T€HEpalluu MoTeHIuana aerncreus. [lpo-
IIECChl, O0ECIEUMBAIOIINE BOCCTAHOBICHHUE TOTOBHOCTH CHHAIICA
K IPOBEJICHUIO CJIEIYIOIIET0 UMITYJIbca. POlb alleTHIIXOJTMHACTEpashbl.
BosMoxxHOCTH (hapMaKOoJIOTHIeCKOr0 BIUSHUS HA MPOIECCH IIepe/ia-
Yl CHUTHAJIOB B XHMHUYECKHUX CHHArcax (Ha MpuUMepe HEPBHO-
MBIIIEYHOTO CHHAIICa): 0JI0Kaa 9K30I[MTO3a AlleTHIIXOJIMHA; UHTUOU-
poBanne AXD (oOpatuMoe Ui HeoOpaTuMoe); O6JI0KaAa UIH CTUMY-
JISUST HIKOTHHYYBCTBUTEILHBIX XOJIMHOPEIICIITOPOB.

CTpykTypa CKENETHBIX MBIIIEUHbIX BOJOKOH. Capkomep. benku
MUO(HUIAMEHTOB, UX POJb. DaKTOp, BHI3BIBAIOIINN COKpAIIEHUE CKe-
JICTHBIX MBIIIIII.

MexaHu3M COKpaIlleHUsI U paccliablieHus OJMHOYHOT'O MBIIIEYHOTO
BOJIOKHA M MBIIIIBI B IEJIOM. DJIEKTPOMEXaHUIECKOE CONPSDIKEHUE,
POJIb MOHOB KaJIbIIHSI.

DU3NOIOTUYECKUE CBOMCTBA CKEJICTHBIX MBI, COOTHOIICHHUE BO3-
OyXJIeHus, BO30YIUMOCTH U COKPAIICHHsI CKEIETHOTO BOJIOKHA.
Bunael u pexxumsbl cokpaiieHuss Mbimi. OJUHOYHOE COKpaIIEHHUE, €ro
¢a3pr. Cymmarnus COKpalieHuii, TeTaHu4eCKOe COKpaIeHNe, €r0 BUIBL.
O0ecneuenre mMeTaboIM3Ma MBI, Y TOMIECHHE MBI, M3MeHeHus
B MBIIIIIAX MPU 0€3/1eCTBUU U ICHEPBAIIUH.

MoTopHBIE €IWHHIBI, WX BHIBI W XapaKTEPUCTHKA (CTPYKTYPHBIE,
MeTabonu4eckre U GyHKIMOHATIbHBIE 0COOEHHOCTH). DaKTOPHI, Ompe-
JEIISIONINE CHITY M TOYHOCTH COKPAIICHHSI MBITIIBI. TOHYC MBI,

25.

26.

27.

28.

29.

30.

31.

32.

I'magkue wmpimel. POU3MONIOrHYECKUEe CBONCTBA U OCOOCHHOCTH.
@aKkTOpsl, BBHI3BIBAIOIIME COKPAILICHHUE IVIAJKOMBIIICYHBIX KIIETOK.
MemOpaHHbIe pelienTopbl U HOHHBIE KaHAJIbl, YYaCTBYIOIINE B 3aITyC-
K€ COKpalleHus. Posib Kanplius, ICTOYHUKH M MEXaHU3MBI I1OBbIIIE-
HUS €ro KOHLIEHTPALMK B CAPKOILJIa3Me.

MexaHu3M COKpAIlleHUS] U paccliadJieHus TIaJKoW MbIIbl. ToHYC
[VIAJIKUX MBI, BO3MOXHOCTH BIIMSIHMS HAa TOHYC TJIAJAKHAX MBIIIL]
(BozzeiicTBHE HA MeMOpaHHBIE PEeNTOPhl M MOHHBIC KaHAbBI TJIaj1-
KHX MHOITUTOB).

OyHKIIMM HEPBHOW CHUCTEMBI, € poib B OOCCICUCHHH >KU3HEIEs-
TEJIBHOCTH LEJOCTHOIO OPraHU3Ma M €ro B3aMMOOTHOILIEHHUN C BHEIII-
Hel cpenoii. Helipon. @yHKIMOHAIBHAS KiIaccH(DHUKAIUS HEHPOHOB.
OU3NONOTUYECKUE CBONCTBA HEPBHBIX KJIETOK M (DYHKIIUU CTPYKTYp-
HBIX 3JICMEHTOB HEUpOHa.

OObenuHeHre HEHPOHOB B HEpPBHbIE Ienu. Buabl U QyHKIUH
HEHUpOHHBIX 1ened. OCHOBHbIE NPUHIMIBI PAaCIPOCTPAHEHUS BO3-
OyXJeHHs B HEPBHBIX IemsaX. JleTepMUHUPOBAHHOCTh HEUPOHHBIX
nenei, noHsATHe 00 UX MIACTUYHOCTH.

Ocobennoctu ctpoenus u ¢yHkiui cuHancoB [IHC B cpaBHeHuun
C HEPBHO-MBILIEYHBIMM CHHaricamMu. HeilpoMeanaTtopsl HEHTpalIbHBIX
cuHancoB. PenenTtopsl mnocrcuHantudecko MemOpanbl. [loHsiThe
0 HEMPOMEIUATOPHBIX CUCTEMAX MO3ra.

PednexropHblii npuHIMO (YHKIUOHUPOBAHMSI HEPBHON CHCTEMBI.
Pednexc. Bunst pednexcon. Ctpykrypa pednexroproit xyru. Obpat-
Has CBsI3b, €€ 3HaueHHe. MHOTroypoBHEBasi OpraHusaius pediuexca.
@u3nonoruyeckoe IOHATHE HEpPBHOro LeHrpa. IIpencraBinenue
0 CTPYKType M (QYHKIMSAX HEPBHBIX HEHTPOB U siep. CBoiicTBa HEPB-
HBIX LICHTPOB, UX TOHYC.

Topmoxenue B [IHC, ero Buapl u pois. PopMsl NPOSBIECHNAS TOPMO-
skeHusd. [lepBuyHOE U BTOPUYHOE TOPMOKEHHUE, UX Pa3HOBUAHOCTU U
MEXaHU3MBI.
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33. TopMo3Hble HelpoMmenuatopsl. MexaHu3Mbl GyHKIMOHUpoBaHUs | 36. Dynkuuu Heporymu. ['ematosHuedammueckuii  G6appeep (I'9Ob),

TOPMO3HBIX cuHarncoB (Ha npumepe ['AMK-epruueckoro TopMo3HOTo
cunarica). Topmo3znoit nocrcunantuaeckuit norenmnuai (TTICIT).

cTpyktypa u ¢yHkmuu. OcobenHoctu OapbepHoil (pynkuuu Db
B pazinuHbix otAenax [HC.

34. VlaterpatuBHas NEATENBHOCTh HEHpoHa. MexaHu3Mbl B3aumojei- | 37. Ponb IHMKBOpa B KU3HENEATEIBHOCTH Mo3ra. [lokaszarenu, xapakrte-

CTBUSI MPOLIECCOB BO30OYKIEHUS U TOPMOXKEHUS Ha Helipone. CymMma-

PU3yromue CoCTas, CBOMCTBA JIMKBOpPA " JIMKBOPOAWNHAMUKY B HOpMEC.

1S BO30YKICHHUSL. 38. OcobeHHocT MeTa0oIM3Ma MO3ra M €ro Oo0ecleueHHe CUCTEMOM

35. Koopaunanmonnas aestenbHocTh [ITHC 1 € npuHnmmel (KOHBEpreH-
1S, TUBEPTEHINS, PEIUITPOKHOCTh, OO KOHEYHBIH MyTh, JTOMHU-
HaHTa, 0OpaTHas CBSI3b).

MO3T0OBOT0 KpoBooOpaieHus. [IpogomkuTeasHOCTh KU3HU HEHPOHOB
B YCJIOBHSIX aHOKCHUU. BO3MOXXHOCTH BOCCTAaHOBIICHUSI (PYHKIIMIA MO3-
ra. Bnusinue runorepmun, runeprepMun. Bpems peaHnmanmu.

IITPAKTHYECKHWE HABBIKH 3.

1. I'padpuaeckoe u300paKeHHWE paA3IUYHBIX BHUIOB OHOIOTEHIIMAIOB
(ymeHnue).

2. I'padmyeckoe u3zoOpaxkeHne peQEKTOPHBIX IYr COMaTHYECKHX pe- | 4.

OrmpeziesieHne CHIIBI MBIIICYHBIX COKpalleHui. lunamomeTpust pyd-
Has W cTaHoBas. Pacuér mokasareneid cuibl. DproMerpus. Pusnosio-
ruyeckasi oleHKa IoTydyaeMbIX IToKa3areie (yMeHue).

HccnemoBanue KOJEHHOTO U aXHJLIOBa pediekcoB (YMEHHE).

(dekcoB (yMeHHE). 5. Dnexrpomuorpadusi. PU3MOIOTUYECKOE 3HAUYCHUE U OIEHKA MoJyda-
€MBIX MOKa3aTeNnel (3HaHHE).
CUTYAILIMOHHBIE 3AJTIAYN. 4. K Bpauy oOpartuiics MY)XYHWHA, HaKaHyHE IPOBOJMBIINMA JE3UHCEK-

1. B pe3ynbTare OCTpOro HapylieHHs KPOBOTOKA B OJTHOM U3 BETBEHl KO-
POHApHBIX apTepUil y4acTOK MHUOKapja MOTrubd, B pe3yjbTare Yero
KapJIMOMHUOIMTHl Havyalld pa3pymatecs. Kak M3MEHUTCS MOHHBIN CO-
CTaB MEXKJIETOYHOUW >kuakoctu? Kakue u3MeHeHHs BO30YAMMOCTH
OCTaBIIMXCS B )KUBBIX KAPJUOMHUOLIMTOB oxuaaeT Bpau? [louemy?

2. TloyeMy UMEHHO B MO3T€ IPH BHICOKOW aKTHBHOCTH HEHPOHOB KOH- | 5.

LEHTPALKs BHEKJIETOYHOIO KaJusl MOXKET CYIIECTBEHHO BO3DPACTaTh?
K kakuM mocineAcTBHsIM 3TO MOXET NMPUBOAMTH U KAKOW MEXaHH3M
MPeJOTBpAIaeT ATU NOCIEACTBHS B (PU3MOIOTUYECKUX YCIOBUAX?

3. Ilpu ObITOBBIX TpaBMax (YIIHOBI, PACTSKEHHUS U T. 11.) PEKOMEH]TyeTCS

OpUKIaAbIBATL XOJOJ K MCCTY IOBPCIKIACHUA. Onuiure MU3BeCTHBIE | 6.

Bam Ha ceropssimHuil AeHb (pU3MOTOTHYECKHE MEXaHU3MbI 00e300-
JMBaroIero aeucTBus xonona. Kakue ¢usnonornyeckue 3akoHbI uc-
MTOJIB3YHOTCA?

nuo auxinodocom (pochopopraHnueckoe CoeTHMHEHHE) 0€3 CPEeaCTB
WHIUBUAYAIbHON 3amuThl. JKalyeTrcss Ha MBIIIEYHYIO ClladocTh, 3a-
TpyAHeHHe nbixaHus. [lepen 3TuM oTMeuan nepuoj OONE3HEHHBIX
MBIIIEYHBIX CIa3MOB, TIOHOC, PBOTY, MOTIWBOCTh. O0BICHUTE (HU3NO-
JIOTHYECKHE MEXaHU3MbI HA0IIF0IaeMBIX SBJICHH.

B ¢usmoTepanuu HCHONB3yIOTCS AIIEKTPHUUECKUE MMITYIIBCHI Pa3HOU
(hopMBI: TIPSIMOYTOJIbHBIE, TPEYTOJIbHBIE, CHHYCOHIaIbHbIe U Jp. Ka-
KHE 3aKOHBl PEAarupoBaHUs BO30OYAMMBIX TKaHEH MPUMEHSIOTCS
B JJAHHOM CiIy4ae Jjisi 00ecredeHHs ONTUMATbHOTO BIUSHUS IEKTPH-
YEeCKOro TOKa Ha TKaHU?

B kakoMm pexxuMe COKpalaroTcs MBI KocMOoHaBTOB Ha MKC?
K kakuM HEONaronpusTHBIM TOCTEICTBUSAM 3TO MOXKET TPUBECTH
Y Kakue Mepbl MpoUIakTUKU Bbl MOXeTe MpeanoKuTh?
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7.

10

11.

HoBocénbl Ha pykax MepeHOCUIU XOJOAWIBHUK C MEPBOrO HAa MSATHINA
stax noma (MudT He padotain). [To myTH KOpoOKa BBICKOJIB3HYJIA U3
PYK OJJHOTO M3 HUX U yrajia Ha JiecTHUIYy. B kakom pexxume cokpara-
JUCh MBIIIIBI PYK HOBOCEIIOB M KaKOB OBUT BUJ COKpAIeHHs (Hapu-
cyire)? [louemy OfMH U3 HUX BBIPOHUI KOPOOKY?

JIMUTEeNbHOCTh TMEePUO/Ia YKOPOUEHHUS MBILIIBI MPU OAUHOYHOM CO-
kpamenuu paBHa 0,03 ¢, a mepuon pacciadnenus — 0,04 ¢. Onpene-
JUTE U HAPUCYUTE BUIBI COKPAIIECHUS 3TOW MBIl MPU YACTOTE
ctumyssiuuu 10 ', 20 T'o, 50 T,

B pesynbrate remoamnanusza (METOJ OYMINECHHUS] KPOBU OT MPOJYKTOB
oOMeHa U TOKCMHOB — KakK MPaBUJIO, IPUMEHSETCS MPU HapyIIEHUU
(GYHKIIUU TIOYEK) y TMalueHTa, paHee MEepeHECIIero MapaTHPEOH K-
TOMHIO, KOHIICHTpAIIUs 00IIero Ca®" cumsunach o 1.2 mmoms/n. Ka-
KOBa OXKHJaeMasi KOHIICHTpALMs UOHU3UPOBAHHOTO Kanbuus? Kakue
¢dbusnonoruueckue mporecchl MoryT Hapymarbes? [Ipeamonoxwure,
MOYeMy y MaIMEHTOB C XPOHUYECKOM 00JIE3HBIO MTOYEK M COXPAHHBIMU
MapalMTOBUIHBIME JKeJle3aMU KOHILIEHTPALUS Ca® B KPOBH HE CHHU-
KAETCsl, a JakKe YBETWYUBAETCs (YUTHUTE, YTO MPU XPOHHUECKOU 00-
JIC3HU MMOYEK TAK)Ke HAPYIIACTCs CHHTE3 BUTaMHHA [[3).

HpI/I HUCCICIOBAaHUN axXHJIJIOBa pe(bneKca Bpa4d BLISIBUJI €0 ACUMMCT-

puto. IIpu 3TOM manMeHTt kanxyercs Ha TO, YTO CTal MEPUOJHYECKHU
crnoThIKaThes. [Ipu ocMoTpe 00bEM IPOM3BOJIBHBIX IBUKEHUN U CHJIA
B OJIHOM M3 I'OJICHOCTOIHBIX CYCTaBOB CHM)KEHBI. Ha kakom ypoBHe
HHC Bo3moOkeH marosioruyeckuid mponecc? B kakux 3BEHbSIX BO3-
MO>KHO HapylleHue GyHKIIMOHUPOBAHUS pedIeKTOPHOU Tyru?

ITpu uccnenoBaHUM KOJEHHOTO pediiekca Bpad BBISBUI ape(iIeKCuto
cnpasa. [Ipu ocmoTpe 00bEM MPOU3BOJIBHBIX ABMKEHUN U CHJIA pa3-
rubaHust B 000MX KOJICHHBIX CycTaBaxX OJMHAaKOBbl. Ha kakom ypoBHE
LHEHTpaJbHOW WK nepudepruuecKoil HEpBHOW CHCTEMBI CIEeAyeT uc-
KaTh MaTOJIOrMYecKUid mpouecc? B Kakux 3BEHbSIX BO3MOXKHO Hapy-
neHre QyHKIHOHUPOBaHUS pedIeKTOpHOM Tyru?

12.

13.

14.

15.

16.

[Ipu npoBeaenun pedaeKkCOMETpUH BpeMsl aXuiuioBa pediiekca co-
craBwio 41 mc, a Bpems pedIeKTOPHOTO pa3THOaHus HOTH B TOJICHO-
CTOITHOM CYCTaBE P JIEUCTBUHU 0O0JIEBOTO pasapakuresiss — 156 mc.
Hapucyiite pedraexropusie nyru peduexcoB. OObSICHUTE MOTYYEH-
HBIE Pa3IUYuSL.

40-neTHU MYy>XYMHA KallyeTcsi Ha ¢1abocTh B KOHEYHOCTsX. [Ipu 00-
CJIEIOBAaHUH CYXOXKUJIbHBIE PE(IIEKChl YTHETEHBI, YyBCTBUTEILHOCTD
U TMPOU3BOJBHBIN KOHTPOJIb JBWXKEHWW HE HAPYILIEHbI, MBIIICYHAS
CUJIa CHMKEHA. XPOHAKCHsI COMAaTHUYECKUX HEPBHBIX BOJIOKOH U CKe-
JICTHBIX MBI B HOpME. Bpemsi CyXOKUIbHBIX pe(hICKCOB yBEIUYIe-
HO 10 200 Mc (Hopma — oxono 40 mc). [Ipeanonoxure, B KaKkoM
3BeHE pedICKTOPHON AyTH HapyIIeHa Ieperaya HEPBHOTO UMITYIIbCA.
Ob6ocnyiite Bam oTser.

[Tpu uccnenoBaHuM KOJIEHHOTO pedieKca uccieayemblii pediieke He
BoIsiBIsieTcs. Ha xakom ypoBHe L[HC naGmromaercs moBpexaeHue?
Kak oTnmunte nmoBpexaeHne ahGepeHTHOTO 3BEHa OT IMOBPEKACHUS
IPYTHX 3BEHbEB pe(ICKTOPHON Jyru, BIMSHHS BBILIEIEKAIINX
crpyktyp [THC? Kak uckiitounTh BO3MOXKHYIO CUMYJISIIIAIO CO CTOPO-
HBI MarueHTa’?

3apucyiiTe U3MEHEHHsI Ha JIEKTPOMUOTpaMMe MpU CTUOAHUU U pas-
ru0aHuu pyKH, yJEp>KaHUU Tpy3a (CUHXPOHHO 3allMCBIBACTCS DJICK-
TpOMHUOTpaMMa MBIIII-CTUOATeNell W MBIIII-pa3rudareneii pyku).
OObBsicHUTE TIPUYMHBI U3MEHEHUs dSJeKTpoMuorpammel. Hapucyiite
pediekTopHbIe AYTH pedIeKCoB, 00€CIEUNBAIOIINX YTH U3MEHEHHUS.
OnHUM U3 BaXXHBIX KPUTEPUEB CMEPTH MO3Ta SIBIISIETCS OTCYTCTBUE B
HEM AJIEKTPUYECKON aKTUBHOCTU. MOKHO JIM 1O aHAJIOTMH TOBOPUTH
0 CMEPTH MBILIIBI, €CIIU B TIOKOE ¢ He€ He yIaéTcs 3aperucTpupoBaTh
ANEKTpOMHOrpamMmy?
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3ausarue 13.

POJIb 1 ®YHKIIUU CIIMHHOI'O MO3TI'A, CTBOJIA MO3I'A U MO3KEUKA

JATA 3AHATUA

« »
JICHb

20

rong

MECA1L

OCHOBHBIE BOITPOCHI:

1. CouHHOM MO3T. (DYHKI_[I/II/I cnuHHOrO Mo3ra. OCHOBHBIE CIHUHAJIBHEIC pe(l)J'ICKCBI. HOCJ’IG,Z[CTBI/IH IMMOBPEKACHUA
2.

3.

o u

©

10. Bo3zpactHble 0COOEHHOCTHU CTAHOBIICHUS d)VHKHI/Iﬁ COHMHHOI'0 MO3ra, CTBOJa MO3ra MU MO3K€UKa Y IETSH.

CIIMHHOI'O MO3r'a, €ro KOpemKoB. CIMHAJIbHBIN 1IOK.

CruHaIbHBIN YPOBCHB PETYIALIUKU MBIINICYHOI'O TOHYCA, IMO3bI U ABUXKCHUS. HN3meHenue TOHYCa MbIIII IIPU I10-

BPEKACHUU PA3IMYHBIX 3BEHbEB PE(ICKTOPHOM TyTH.

HpOI[OJ'II‘OBaTHﬁ MO3I' © MOCT. CCHCOpHHe, COMATHYCCKHEC U BCI'CTAaTHBHBIC (1)YHKI_II/II/I JKn3HEeHHO BaKHBIC OCH-

TpPBI, peIIeKTOpHAsT AeSATETHHOCTD. 3alIUTHBIC PE(ICKCHI.

Cpennuii mo3r. CeHCOpHBIE, COMAaTUYECKUE M BEreTaTUBHbIE (PYHKIMH. 3payKoBble U apyrue pediexcel. [nazo-

JABUTI'aTCIIbHBIC CI)YHKIII/II/I

ITonstue o ,ueuepe6pauHOHH0171 PUTUIHOCTH 1 MCXaHHU3MC €€ BOBHMKHOBCHHMS.
Pons CpC€aHCro Mo3ra, MoCTa 1 IpoJ0JIrOBATOI'O MO3ra B peTryJIsIIMKA MBIIICYHOI'O TOHYCA.
Mo03KeUoK. CCHCOpHHe, COMATHYCCKHEC U BCI'CTAaTUBHBIC (1)YHKI_II/II/I YuyacTue Mo3Keuka B MEXaHH3Max peryisinun

TOHYCA MBIIII], ITO3bI U OCYIICCTBJICHUA HBHH(GHHﬁ.
OCHOBHBIE CUMITTOMBI HapyImCcHUA (1)YHKI_[I/II‘/'I MO3KCUKa.

Perukynspnas gopmanus crBoia Mo3ra, €€ HUCXOJAIIME BIUSHUS Ha pedIeKTOPHYIO JI€ATEIbHOCTh CIIMHHOIO
MO3Ta ¥ BOCXOJISIIME aKTUBUPYIOLIUE BIUSHUS Ha KOPY OONbIINX Monyiapuil. BaxkHeime HepBHBIE LIEHTPHI pe-

TUKYJSIPHOH Qopmariuu, e€ cCOMaTUYeCKHE U BEreTaTUBHbIE (QYHKIIHH.

JIMTEPATYPA

Ocnoenasn

[1]
[2]. C. 141-173, 177-178.

,ZIononnumeﬂbHaﬂ
[3]. 4. 1. C. 331-394, 405-420,
236 (puc.); U. 2. C. 394 (puc.), 397
(puc.), 497-501.
[4]. 105-122, 123-125. 138-143.

BoOMPOCHI 1151 CAMOIIOATOTOBKH:

1.

B kakux cerMeHTax CIMHHOTO MO3Ta PacloOJIOKEHBI IIEHTPHI CyXO-
XKUIBHBIX PE(IICKCOB: KOJEHHOTO, aXWIIOBa, CruOaTesss BepXHeH KO-
HEYHOCTH, pa3rudaresnss BepxHel koHeuHocTn? K kakomy BUIy pe-
(hb7IeKCOB OHU OTHOCSATCS?

['me pacmomararoTcsi IEHTPHI CIIOHOOTACIUTEIHLHOTO, TJIOTATEIBHOTO,
MHUTATEIBHOTO, 3PaYKOBOT0 pedIIeKcoB?

KakoBbI mocnencTByst MOJTHOTO pa3phiBa CHIUHHOTO MO3Ta HA YPOBHSX:
a) MEXIy HIEHHBIM OTJEIOM W IPOJOJTOBATEIM MO3TOM; 0) MEXKIY
MIEHHBIM W TPYJIHBIM OT/AEJIAMHU; B) MEXKIY TPYAHBIM M MOSCHUYHBIM
otaeaamu’?

9.

ITouemy mpu mnepepe3ke 3aJHHX KOPEIIKOB COMHHOIO MO3ra TOHYC
MBIIIII] PE3KO CHUYKAETCS?

Yro Takoe cnuHAIBHEIN mOK? Korna ol Bo3HHKaeT?

KakoBbl OCHOBHBIE (DYHKIIMM HEHPOHOB XOJIMHUKOB YETBEPOXOJIMUS?

VY denoBeka BBISBICHO HapyIlleHHWE 3padykoBBIX pediiekcoB. Kakue
CTPYKTYPBI 3pHTEIBHON CUCTEMBI MOT'YT OBITh TIOBPEKICHBI?

[Touemy npu akKkOMOJAIIUK U KOHBEPIEHIIUH TJ1a3 MPOUCXOAUT CyxkKe-
HUE 3payKOB?

Kakne cuMrToMbl BO3HUKAIOT TIPH HAPYIICHUH (QYHKITUN MO3KedKa?

10. Ilepeuncnure OCHOBHbIE (DYHKIIMM PETUKYIISIPHON (OpMaLInu.
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Padora 13.1. [IPO®ECCAOHAJIBHAS JIEKCUKA U BA3OBBIE ITOHATHSI (3aNI0JTHAETCS IOMA CAMOCTOSITEJILHO)

CrniuHanbpHbIe pedieKchl —

IIponpuopenentopsl —

7KM3HEHHO BaKHbBIEC LIEHTPBI —

Penenrops I'onbmxn—

Cunnpom bpoyn-Cekapa —

MpbleyHble BepeTéHa —

CnyHanbHBIN OK — Muo3 —
Anb(pa-MOTOHEHPOHBI — Munpuaz —
I'amma-MOTOHEHPOHBI — AHn30KOpUsI —
Hucmerpus — AManoxoKHHe3 —

Pao6ora 13.2. [IPOCMOTP YUEBHBIX BUJEO®UIHbMOB

) 1. «®u3nonornvyeckre U HEKOTOpbIe maTosioruaeckue peduexcen» (04:35) — k padote 13.2.
) [IpenogaBaTens MOKET MPEIOKUTH MPOCMOTPETH JOMOJHUTEIbHBIE BUACODUIBMBI, pa3meménnbie B DY MK.
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Pa6ora 13.3. UCCIENOBAHUE HEKOTOPBIX CYXOKHWJIbHBIX PE®JIEKCOB Y YEJIOBEKA (HHH(HEHEHIOCTHOﬁ, PE®JIEKC CIT'UBATEJIA
BEPXHE KOHEYHOCTH, PE®JIEKC PASTUBATEJISI BEPXHEN KOHE‘IHOCTI/I)

EieE  CyxoxuibHble pedaekchl B KIMHUKE UCCIEAYIOTCS C LETbI0
*;}.%r 1 oueHku (ynkunonanpHoro cocrosHus LIHC u tonmueckoi
E=%S  auarsoctuku 3a6onesanuii [ITHC.

Marepuansl n 00opynoBanue. HeBposiornueckuii MOJIOTOUEK.

Xox paboThi:

a) Hudcheyentocmuol pegnexc. Hanecure NE€rkuii ynap MOJI0TOYKOM
0 MOA00POJKY MPH CJIETKa OTKPBITOM pTe, MPOHAOMI0IAlTe COKpa-
IICHHE KEBATEIbHBIX MBIIIII (JIBU’KEHUE CMBIKAHUS YEII0CTeN );

0) yxoorcunvuwlll pegprexc ceubamens éepxueil Koneunocmu (1oxme-
6ot peghnexc). JleBoil pykol mojiepkuBaiTe mpeanseyse odcieaye-
MOTO B TIOJIyCOTHYTOM MOJIOXEHHH, TOJCTaBUB JIAJIOHb CBOEH PYKH
1oJ1 ero JIOKoTk. Hanecure yiap MOJIOTOUKOM IO CYXOXKHJIUIO JABYTJIa-
BoH MbIbl. [IpoHabaionaiiTe crudbanrue pyky B JIOKTEBOM CYCTaBe;

B) cyxoocunbHulll pegrexc pazeubamens eepxneil koneunocmu. CTaHBTE
cOOKy OT 00CIIeyeMOro, OTBEAUTE MACCUBHO €r0 IJICY0 KHAPYXH JI0 TOPH-
30HTAJILHOTO YPOBHS, MMOAEPKHUBAsI €r0 JIEBOM PYKOH Y JIOKTEBOTO Cruba Tak,
9TOOBI MPEAIIeYybe CBHCAIO TOJ] MPsAMBIM yriioM. Hanecure ynap MojoTou-
KOM II0 CYXOXXHJIMIO MBIIIIBI Y CaMOro JIOKTeBoro cruba. Ilponabmonaiite
pasrubaHue MpeaArIeybs.

Pyku ucnbITyeMOro MOryT HaXOIUThCS U B IPYTHX No3unusax. Hampumep, momyco-
THYTBIE JI)KAT MPEAIUICeYbeM TOPH30HTAIbHO Ha PyKE MCCIENOBATENs; MK CIETUIe-
HbI JIaJOHAMU B 3aMOK, KOTOpLIﬁ MMPUACPIKUBACTCA UCCIICAOBATCIICM.

Yka3zannsa k 0popMIICHHIO IPOTOKOJIA:

1. Ouenure cTeneHb BBIPAKEHHOCTH U CHMMETPHYHOCTh PEQIICKCOB.

2. YKaxXuTe YpPOBHH 3aMbIKaHHsI Pe(ICKTOPHBIX AYT CYXOKWIBHBIX pedIeKcoB
crubaresns ¥ pa3rudarels BEepXHEeH KOHEUHOCTH B CTUHHOM MO3Te.

3. Crenaiite 3aKII0YEHUE O COCTOSIHUM Pe(IICKTOPHBIX PEaKIHi.

{
513)

Puc. 13.1. MeToauka ucClieI0BaHUS HIXKHEUETIOCTHOTO pediiekca u pediekcor

crubaTesis U pa3rudaTelis BepXHeH KOHEYHOCTH

MMPOTOKOI

1. Pednexcsl
(8vipasicenvl unu omcymcmayiom, CuMMEmpuiHol
UNU ACUMMENMPUYHDL).

2. PedriekTopHBIE TyTH CYXOKUIBHBIX pediex-
coB crubares U pa3rudarens BepxHei Ko-

HCYHOCTHU 3aMBIKAaIOTCA Ha YPOBHC n
MICHHBIX CETMEHTOB CIIMHHOT'O MO3Ta
COOTBETCTBCHHO.

PeduiextopHas 1yra HUKHEUESTIOCTHOTO pe-
(irexca 3aMBIKaeTCs B APax napbl
yepenHsix HepBoB (N. trigeminus).

3. BeiBoa: coctosiHue pedIEKTOPHBIX peakiui
(6 Hopme, napyuieno).

Ecnm mapymeno — kakux?
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Padora 13.3. (mpomoJikenue)

Hapucyiime cxemvl peghnexmopnwvix oye, obecneyusaouux KOOpOUHayuo COKpaujerus U pacciabieHus movludy nieya Ha yposHe CHUHHO20 MO32d.
Obo3Hauvbme yposeHb 3aMbIKAHUSA U 36eHbS peqhleKMOPHOU OY2U, HelUpoMeOuamopvl nepugheputecKux CUHAnco8 U peyenmopsl K HUM.

Peduiexc crudaresisi BepxHeii KOHEYHOCTH ( ) Peduiexc pasrudaresisi BepXxHeil KOHEYHOCTH ( )

135




PaGora 13.4. UICCJAETOBAHHUE JIBUTATEJIbHBIX ®YHKIMIA HEKOTOPBIX YEPEITHBIX HEPBOB

JIBuraTenbHble GYHKIUU BRITOIHSIOT AeBATh map YH. U3 nux msare nap (IV, V, VI, XI u XII) — nBurarensusie u getsipe mapsl (111, VI, IX u X) —
cMellaHHble. /[BurarenpHele siipa TpoiiHMuHOrO Hepsa (V mapa UH) pacnonoxeHsl B MOKPBIIIKE CTBOJA MO3Ta Ha YPOBHE MOCTa U MHHEPBUPYIOT XKe-
BaTeNIbHYIO MycKynaTypy. Helipons! aBurarenbHbix siaep iuueBoro Hepsa (VII), pacrnonoxeHHbIX B MOCTY, HHHEPBUPYIOT MUMHUYECKYIO MYCKYJIaTypy
muna. J{puratensHoe sapo s3bikoraorodHoro (IX) u Gmyxnatomero (X) HEpBOB SBISIETCS OOIIUM U JISKUT B TIPOAOITOBATOM MO3Te, a aKCOHBI HEHPO-
HOB 3TOTO Si7[pa MHHEPBUPYIOT MBIIIIIBI TJIOTKH, MSTKOT0 He0a, TOpTaHU M HAJIFOPTAHHUKA, a TAK)KE TOJI0COBBIE CKIIaAKU. HakoHell, MBIIIIbI SI3bIKA UH-
HEPBUPYIOTCS HEHPOHAMHU sijiep noabsi3biuHoro Hepsa (XII).

MarepuaJbl 1 000pyI0BaAHUE: CIIMYKH, CTAKAH C YUCTOU BOJIOM.

Xoa padoThl: UCIBITYEMOMY IIpeAJIaralT MpoJeNiaTh ABUKEHUSI U YIIPAXKHEHUs], yKa3aHHble B Ta0i. 13.1.

Tabnuya 13.1

Hccnenoanue apurareabHbix pynkmuii V, VI, X, X u X1 map YH

Yka3zanus K 0popMJIEHHIO IPOTOKOIA:
1. Ykaxwure, CMOT JI1 HCIIBITYEMBIH BBITIOJHUTH BCE
33laHUs] U COOTBETCTBOB&IM JHM TIOJTY4YECHHBIE pe-

Hccnenyembie napbl Metonuka
yH 3yJILTaThl HOpME.
2. CrenaiiTe 3aKJIIOYCHUE O JIBUTATENBHBIX (YHK-
V mapa HcnbITyeMoro mpocsT OTKPBITh U 3aKPBITh POT, 3aTEM IPOJIENIaTh HECKOIBKO X n3ysenmbx UH
(TpOMHUYHBIH) JKEBATEIIbHBIX ABUKEHUN. Pyku nccienoBareiss HaXOIATCs HA KEBATEIBHBIX -
MBIIIIAX UCTIBITYEMOT0, OMPEIEIISs CTCIIEHb NX HAIPSHKCHHUS. MPOTOKOJI
B HOpMe He oTMedaeTcs CMENeHre HIKHEH YelTIOCTH B CTOPOHBI, MBIIIIIEI N
1. VcnibiTyemsilii
HaNpPSTalTCs ¢ 00EUX CTOPOH OJIMHAKOBO
VIl mapa HcneiryemMomy nipesyiararot: (6vinonnua, ne evinonnun)
(nuueBoit) a) HOHATH OPOBH BBEPX (IIPH 3TOM CKJIAJIKH Ha JIOY JOIKHBI ObITh BBIPAXKEHBI C (6ce unu ne ece) 3ananms.
00eux CTOpPOH OJJUHAKOBO); Ilony4eHHbI€ pe3ynabTaThI
6) IIJIOTHO 3aKpPbITh, 4 3aTEM 3A)KMYPUTH I'JIa3a (B HOPME OHH 3aKPbIBAIOTCA (coomgemcmgogaﬂu uiu Hem) HOpME.
OJITHAKOBO);
A ); 2. BeiBoa: nBuTarebHBIC (YHKIIUU U3YYICHHBIX
B) YIBIOHYThCS M HALYTh IEKU (IBHKCHUSI OJKHBI ObITh OJIMHAKOBBIMHU C 00CUX
i VvV, VI, IX, X wu XII map YH
CTOPOH);
T') 33/{yTh OTOHb CITUYKH WM 3a)KUTAIKH (TIPH ATOM T'yOBbI BRITSHYTHI BIIEpE/)
IX u X mapa HcnbITyeMoMy TIPeIararoT: (napywenol, ne napywene).
(SI3BIKOTTIOTOYHBIM M | @) CTaTh y OKHA, OTKPBITH POT M CKa3aTh «a» (IIPH 3TOM SA3bIYOK MSITKOTO HeOa B cayuae mapywenus ykascume napy YH,
Oy narommi) PacIoNOKeH Ha CpeHEN JIMHUN); pyukyus ~ kKomopwix  Oblia  HApyuieHa.
0) NpOM3HECTH BCIyX HECKOJIBKO (ppa3 Ha BEIOOD (IIPH 3TOM HE JI0JDKHO OBITH OG6HapyKeHO (0a unu nem)
HOCOBOTO OTTEHKA r0/I0Ca); HapYyIIEHUE IBUIaTeIbHONU (YHKIIUH
B) BBIITUTH HECKOJIBKO TIIOTKOB BOABI (TIOTAHHUE AOJKHO OBITH CBOOOIHBIM) nap(b1) UYH
XII mapa HcnbiTyeMOMy NpeiararoT BRICYHYTS SI3bIK (B HOPME SI3bIK JIOJKEH OBITH
(IOABSI3BIYHBIH) PAacIIoIokKeH MO CpeAHeH JIMHUN)
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Pa6ora 13.5. UCCJIENOBAHUE 3PAYKOBBIX PE®JIEKCOB

MBbl11ibI pagy>XHOM 000104KH, COKpaLIasich, CIOCOOHBI M3MEHATh BEIMUYMHY 3padyka U TaKUM 00pa3oM peryaupoBaTh MOTOK CBETA K CETYATKE I1as3a.
B HOpMe nuameTp 3pauka cocTaBiseT 2—8 MM, 3pauKH PaBHOBEJIUKH, IPABUIIBHON OKPYTIOH (OPMBEI.

I[Ipu ocBelIeHNH 3pavyoK CyKHUBaeTcsl (Mu03), a IPH 3aTEMHEHUH — pacimpsercs (mMuopuas). HapyleHue perymsinun pa3MepoB 3padyka MPUBOIAUT K
anuzoxopuu (HEpaBEHCTBY 3pavyKoB), UX AedopMaluy, HapyLUIEHUIO 3pauKOBBIX peakuuii Ha cBeT. McciaenoBanue peakiuy 3paukoB Ha CBET UCIIOJIb3Y-
eTcs JJIsl OLEHKU COCTOSIHUS (DYHKIMI cpelHero Mo3ra u JIpyrux OT/€J10B HEpBHOM cucteMbl. MaTepuasibl H 000pyA0BaHMe: OKKIIIOJ0D, (POHAPHK.

Xoa padoThl.

Ilpamasn peakyus 3pauxka na ceem

A) OGcnenyeMblil  JOJMKEH CECTh JIUIIOM
K UCTOYHUKY CBETa, 3aKPbITh OJUH TJa3 py-
koil. [TonepeMeHHO 3aKkpbIBaiiTE BTOPOIl TIJia3
UCHBITYEMOT'0 SKPaHOM U OTKPBIBAITE €ero.

b) I[Ipu cymepeuHoM ocBelleHUH (3aBe-
IICHHBIX IITOpax) OCBeTUTe (HOHAPUKOM
OJIUH Ta3 obcnenyeMoro (OyabTe OCTOPOXK-
HBI, CBET HE JIOJDKEH pa3/Ipakath).

[Iponabimroaiite 3a W3MEHEHUEM BEIIUYU-
HBI 3payKa.

Coopyscecmeennasa peaxuyus 3pavyka Ha
ceem

A) Ilpu cymepeyHOM OCBELIEHUH OCBETHUTE
OJIH TJa3 o0cieayeMoro M npoHabioaaiire
3a AMaMETPOM 3pauka APYroro (HEOCBEIIEH-
HOTO0) TJ1a3a;

b) 3akpoiite omuH T17Ia3  00CIEqyEMOro
U IpoHaAOMI0OJaiiTe 32 3pauykoM OTKPBITOTO
riasa.

Vkazanusi K 0QopMIeHHI0 TNPOTOKOJA:
(@) Hapucytime VHHEPBAIMIO MBIIIL, PETYIHPY-
IOIIMX TIPOCBET 3pauka; (6) Hapucyiime pediek-
TOPHYIO YTy COJPYKECTBEHHOM peakiuu 3pay-
KOB Ha AOIIOJHHUTECIIBHOEC OCBCIICHUE OAHOIO IjIa-
3a (ucmonp3yire puc. B [3]).

IMPOTOKO.I
6
m. dilatator,
ter pupillae pupillae
POCHIN AN i PecHuyHbIN
yaen yaen
eepxHull ! nasoasuraTenbHbIn
Il napa YH welHbitl ) HepB
yaen
cpedHull Cg - Th2 Appo SavHrepa-
mo32 é& JL Bectdans
Mapacumna- Cumna- BepxHuii MpeTekTanbHble

A4pa onuebl

Tuyeckas HC Tuyeckasa HC XOITMUK

BoiBoa. CopapykecTBeHHasi peaklus 3payka rja3a Ha JONOJHUTENbHOE OCBEIIEHHWE WM 3aKpbITHE
3payka JIpyroro riasza o0ycloBieHa Ha YpOBHE XHa3Mbl
u Ha YPOBHE CPEJHET0 MO3Tra U JIBYyCTOPOHHUM
BoBiieueHueM cTpykTyp AHC, perynupyromux TuamMeTp 3padkoB U MPUBOAALIMX K UX CYXKEHUIO WU
pacIIMpeHHIO COOTBETCTBEHHO.
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Pa6ora 13.6. (mponokenne)

Pa6ora 13.7. UCCIEJTOBAHUE TAKTHJIbHOM U BOJEBOM YYBCTBUTEJIBHOCTH

Korna paccrosnue no paccmarpuBaeMoro o0ObEKTa
WU3MEHSIETCS, MEHSETCS U X0/ JIy4el CBETa, NaJaroluxX
B OINTHUYECKYyIO cuctemy riasza. Ilpu npubnrxenun
00bEKTa K TJIa3y OHM U3 MapajuleNIbHBIX CTAHOBATCS
CXOISIIMMHUCS M CBET OT KpaéB OOBEKTa IMONaaaeT
Ommxke K JMMOy (OCHOBaHHWIO) pOTOBHUILL Jlist
yYMEHbILIEHUsI CHEPUUECKUX U XPOMATHUECKUX adep-
pauuii 3pavyoK U3MEHSIET CBOW IuUaMeTp, oTcekas 0o-
KOBBIE JIy4d CBeTa. B 3TOM ciydae peakuus 3payka
OKa3bIBACTCS TOJYMHEHA BBILIEIEKAIUM CTPYKTY-
paM — JlaTepajbHbIM KOJIEHYAThIM TElaM U 3PUTENb-
HOU KOpEe, KOHTPOJIUPYIOIIUM KaueCTBO N300paKEeHMUSI.

Peaxuyusn 3paukoe npu akKomooayuu u KOHEEp2eH-
yuu. Ilonpocute oOciemyemMoro HaOIIOAATh 332 KOH-
YUKOM PYYKH, KOTOpas IJIaBHO MPUOIMKAETCS K Iie-
peHocuiie u ynansiercs ot He€. [Iponabmrogaiite peak-
LU0 3pAaYKOB.

Yxka3zanus K 0popMIIEHHIO TPOTOKOJIA:

1. Oyenume cocTosiHUE 3paYKOB U CTETIEHb BBIPAKEHHO-
CTH 3PaYKOBBIX PE(ICKCOB.

2. Coenatime 3axnmoueHue O COCTOSHUH PedIIeKTOPHBIX
3paYKOBBIX PEAKIUN U YPOBHSIX UX PEryJIAUN.

UcnbiTyeMblii JT€XKUT € 3aKpBITHIMU IJ1a3amMu. [IpukacaliTecb KUCTOUKOM MJIM BaTKOW K CHM-
METPUYHBIM y4acTKaM TOJIOBBI, TYJIOBUILA U KOHEUHOCTEH HCIBITYEMOTO MO XOJy JAepMaTo-
MOB. 3aT€M aKKypaTHO, HE MOBPEXKJas KOXKHbIE MOKPOBBI U MCKJIIOYAs JUIO, IOBTOPUTE 3TO
HCCIIEIOBAHUE, UCIIOJbB3Yys TYNYK WIJy HEBPOJOTHMYECKOTO MOJOTOYKA. B HOpMe ucnbiTye-
MBI/ OLTYIIAET Ka)K/10€ MPUKOCHOBEHUE U MOJATBEPKIACT CBOE OIIYIICHUE CIIOBAMU.

Matepunanbl 1 000py/10BaHHe: HEBPOJIOTUYECKUI MOJIOTOYEK C KUCTOUYKOW U UIJION, BaTa.

Ykazanus k opopMIIeHUIO POTOKOJIA:

1. Onuwume ourynieHNs UCIBITYEMOTO.

2. YKaofcume, 110 KaKum HpOBOILﬂHII/IM IIyTIM HpOBOI[I/ITCH JAHHBIC BUbI LI}/BCTBI/ITGJ'II:.HOCTI/I.

3. Coenatime 3axnroyeHue O COCTOSHAN TAKTHIEHOW YYBCTBUTENIEHOCTH Y UCIIBITYEMOTO.

ITPOTOKO.I

1. UcnbrTyembiid (owgymun unu He owymun) NIPUKOCHOBEHUE KHUCTOUYKON
(BaTKOM) M (npasunvro unu ¢ owubKoIl) €ro JTOKAIN30BAalL.
2. TakTuIbHAST YYBCTBUTEIBHOCTH IMPOBOJUTCS MPEHUMYIIICCTBEHHO 10 BOJOKHAM
, a boneBas — nytu. [lepBuunas comaro-
CEHCOpHasi Kopa JIOKaJIU3yeTcs B W3BUJIMHE, TTOJIS
3. BBIBOJ: COCTOSIHME TAKTHIILHOM YyBCTBUTENLHOCTH Y HCIIBITYEMOTO

Pa6ora 13.8. UCCIEJOBAHUE MBIIIEYHO-CYCTABHOI'O YYBCTBA

MMPOTOKOJ
1. luameTp 3paykoB U3MEHSIICS OT [0 MM.
Nx ¢opma (okpyenas, nenpasunvhas),
BEJIMYMHA (0Oounakosas, anuzoxkopust).

2. Ilpu KOHBEpreHIUH Tia3 3padku
a TP TUBEPreHIIUU
3. BbiBoa. 3paukoBbie pediaercs
(svipasicensi, napywenet). JlnamMeTp 3paduka KOHTPO-
JUPYETCST CTPYKTypamu Mo3ra
C yJacTuem

.

I/ICHBITyeMHﬁ JICKUT C 3aKPBITBIMHA I'JIa3aMHU. HpOI/BBCI[I/ITe HEPC3KHUC crudaTebHBIC U pas-
rubaTenbHbBIE ABWXKCHUS MAJIBICB KUCTHU HCIIBITYEMOI'O, HAYWHAasA C KOHIIEBBIX (banaHr. 3arem
KPYIIHBIX CYCTAaBOB. B HOpMC I/ICHHTyeMHﬁ JOJIKCH IMPaBHUJIBHO PACIIO3HABATH BCE IIPOU3BO-
JUMBIC I[GI?'ICTBHSI, IIpaBHJIIbHO OTBCYAsA, B KAKOM CYCTABE€ BBIITOJHACTCA MACCUBHOC ABUXKCHUC
B ,Z[aHHBIfI MOMCHT, IPOU3BOJAUTCA crubaHue WIN pa3rH6aHHe, OTBCACHUC WUJIM IIPUBCIACHUC
U T. II.

HPOTOKOJI

1. VictibiTyemsirii (npasunvro, He npasuibHO) PacTo3HAET W Ha3bIBACT
MACCHUBHBIC JBMKEHHUS B CYCTaBaX.

2. Oco3HaBaemasi PONPUOIENTHBHAS YYBCTBUTEIBHOCTh MPOBOAUTCS MO BOJOKHAM ITYYKOB

B , @ HEOCO3HaBaeMasi — IO BOJIOKHaM

IIyTeN B

3. BoiBoga:
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Paoora 13.9. UCCJIEJOBAHUE COCTOSIHUSI ®YHKIIUN MO3/KEUYKA

D¢ depeHTHbIE CUTHAIBI U3 MO3KEUKA PETYIUPYIOT aK-
TUBHOCTh HEHpPOHOB BecTUOYIspHBIX (leliTepca) U Kpac-
HBIX SIAEP, SAep Tajamyca, a 4epe3 HUX aKTUBHOCTbH IICH-
TpaJbHBIX (KOPKOBBIX M SKCTpaUpaMHUIHBIX) U nepudepu-
4ecKuX (0- ¥ Y-MOTOHEHPOHOB CIIMHHOTO MO3ra U sizep 4e-
PETHBIX HEPBOB) IBUraTeIbHBIX HEWPOHOB. Yepes ykazan-
Hble nymu dghgepenmuvie CUSHALL U3 MO3IHCEUKA pecyiu-
DPYIOm CUTY MbIUEYHbIX COKpawjenull, obecneyusarom cno-
COOHOCML K OAUMENLHOMY MOHUYECKOMY COKDPAUEHUIO
MbIUY, NO360IAIOM COOMHOCUML 00BEM NPOU3EOTLHOO
08UDICEHU C PACCMOAHUEM 00 Yenu 3MO020 OBUIHCEHUS,
bvicmpo  nepexodumv  om  ceubanusi K - paseubaHuio
u Haobopom. Mo3dceuox obecneuugaem cuHepeuro cokpa-
WeHUll PA3HBIX MbIWY NPU CTIONACHBIX OBUNCEHUSX, 0SPAHU-
yugaem upemepHoe COKpaujeHue Mblily.

[Ipn nHapymeHusix GYHKUMHM MO3KEUKA Yy 4YeNIOBEKa
HaOJII0A0TCS pacCTPOICTBA ABUraTeIbHBIX (DYHKIMH, 4TO
TIPOSIBIISICTCS: CHHKEHHUEM CHJIBI COKpAIeHUs] MBI (acTe-
HHUs1); YTPAaTOH CIOCOOHOCTH K JJIUTEIBHOMY COKPAILEHHIO
MBIIII, YTO 3aTPYAHSET CTOSHHE, CHICHHE (acTa3ms)
U XOKJeHue (a6a3us); HEPOU3BOJIbHBIM U3MEHEHHUEM TO-
Hyca MBI (AMCTOHHUSA); IPOXKAHUEM MalbLEeB PYK, YCH-
JIMBAIOLIAMCST BO BPEMsl 3aBEpIICHNUS IBHKCHUS (TPeMop);
pPaccTpOCTBOM TOYHOCTH JBMKCHUH B BHIE H3JIMIIHETO
00 HEITOCTATOYHOTO ABHKCHUS (AUCMETPHsl); Hapylle-
HUEM KOOpIMHALUU JIBIKCHUS (ATAKCHs1), KOTOpas Ipo-
SIBIISIETCS «ITBSHOW (IIaTKO) MOXOAKON U T. JI.; pacCTPOM-
CTBOM OpraHU3aIlMil pPEYeBONH MOTOPUKH (AU3APTPHSA);
KPYIMHOPa3MaIlliCTBIM ~ PUTMHUYECKUM  MOJEPTHBAHUEM
IJIA3HBIX SI0JIOK (HHMCTarM); HapylIeHWEM 4YepeJOBaHHS
MIPOTHUBOITOJIOKHBIX JIBMKCHUS (AIMAT0XOKHHE3) U JIp.

MartepuaJbl 4 000pyA0OBaHUE: CTaKaH, KHUTA.

Xox padorsl. McnbeITyemblil BBIIOMHSAET IBW)KEHUS U
yIOpakHeHHMs], yKa3aHHble B Ta0n. 13.2. Bmopoti cmydenm
Cmpaxyem ucnvlimyemozo om naoeHusi!

Tabauya 13.2

HccnenoBanue M03:Ke4KOBOIr0 KOHTPOJIA IIBI/[l"aTeJI])HOﬁ AKTHBHOCTH CKEJIECTHBIX MBI

Bua uccieno-

Y paBHOBECHE)

mpoba Ha acTa3uio oTpuuaTtenbHas). Ha pucynke crpa-

MeTtoanka
BaHHs
[Toza HcnpITyeMblil TOMKEH CTOSTh CO CABUHYTHIMH HOTAMH | (7
PombGepra U BBITSIHYTBIMU BIEPE PyKaMH CHAyYasla ¢ OTKPBITHIMH,
(tipo6a Ha a 3aTeM C 3aKpBITBIMH TJa3aMH. B HOpMe YelnoBeK co-
acTa3um XpaHseT paBHOBecwe B mo3e Pombepra > 15 ¢ (T.e.

Ba — IIPOCTas U yCIOXHEHHBIE 110361 PoMOepra.

IToxonxka
(npoba Ha
ada3uio

U ATAKCHIO)

[pennoxute UCTIIBITYyeMOMY HPOUTH MO KOMHATE BIEPEN
Y Ha3aJ ¢ OTKPBITHIMHU U 3aKPBITBIMU IJ1a3aMH (C pa3HOM
MIOCTaHOBKOM cTom). B HOpMe y 310poBOro uenoBeka mo-
X0JIKa 00bIYHAs, O€3 MIaTaHUil B CTOPOHBI M 0€3 IMIHPOKOTO
paccraBieHusl HOT (T. €. mpoba oTpHIaTeTIbHAS)

200 Q0

(

[Ipoba Ha
JAMCMETPHUIO

UcnbiTyemblil 1OMKEH B3sITh CO CTOJIAa M 3aTeM IMOCTaBUTh Ha3aj (B TO JK€ MECTO) Ka-
KOH-TMOO0 TIpenMeT (KHUTY, CTakaH). B HopMme denoBek cTaBUT PeaMeT Ha TO K€ Me-
CTO ¢ omuOKo# He Oojee +2 cM (T. €. mpoba Ha JUCMETPHIO OTPHUIIATENIFHAS)

Peus (mpoba Ha
JAU3APTPHIO)

I/ICHBITyeMBIﬁ OOJKEH IIOBTOPUTH HECKOJBKO TPYAHBIX /Jid HNPOU3HOMICHUA CJIOB
(3emnerpsiceHre, caMOJETOCTPOCHHE, aAMUHHUCTpUpOBaHHE Win 1p.). OTmeuaiite,
HET JIM 3aMe/IJICHUS], PACTSIHYTOCTH MJIM TOJTMKOOOPAa3HOCTH peuH (IU3apTPUN).

[Ipo6a Ha
AHUATOXOKHHE3

HcnpITyeMbIil ¢ OTKPBITBIMU M 3aKPBITHIMU TJIa3aMHU JOJDKEH OJHOBPEMEHHO COBEp-
aTb CUMHXPOHHBIC ABMKXCHHA NPOHALUMHM W CYIUHAIIUMHU KHUCTAMHU W MPCAIICYBAMUA
pyk. OTMedaiiTe, HEeT I OTCTaBaHUS OJTHON U3 PYK (a1aJOXOKHUHE3A).

[TanprieHOCOBAS
mpoba (Ha
JUCMETPHIO

U TpeMop)

UcnpiTyemblil  [OMKEH JOTPOHYTbCA —YKa3aTeJIbHBIM
najplieM (CHayalla JIEBOH, a 3aTeM MpaBOW PYyKOW) IO
KOHYHMKa HOCAa M CMEINAIOIIerocss KOHYMKa Tablia Mc-
ClIeZIoBaTeNsl C OTKPHITBIMM M 3aKPBITBIMK I7a3aMu. B
HOpME YeJIOBEK JOTparuBaeTcs 10 KOHYMKa Hoca (C ToY-
HOCTBIO =1 cM) 03 IpoXHu masbleB pykK (T. €. mpoda Ha
JTUCMETPHIO U TpeMop oTpunarenbHas). [Ipu mopakeHnn
MO3KEUKa HaOMI0JaeTcsi MpOMaxuMBaHWE M JPOKAHUE
najblla TpU MOJHECEHUH €ro K Hocy (T. €. mpoObl Ha
JMCMETPHUIO U TPEMOP CTAHOBSATCS TTOJIOKHTEIILHBIMU)
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Pa6ora 13.9. (mponoJkenue)

MMPOTOKOJI
1. V ucnpiTyeMoro mpoObl Ha aTakCHIO ObLTH (+ wru —), Tak xak B mo3ze Pombepra on (coxpansn unu Hem) paBHOBECHE, IMOXO/I-
Ka ObUIa (Hopmanvnas wnu napywennas); IA3aPTPUS (6visi6nena unu nem); amuagOXOKHUHE3
(6vis671€H WU Hem).; TPOOBI HA TUCMETPHIO U TPEMOP ObLIH (+ wmu —)
2. BoiBo1. M03K€UKOBBIi KOHTPOJIb IBUTATEIILHON aKTUBHOCTH Y HCIIBITYEMOTO (6 HOpme unu napyuien).

HcnpaBuTh 3aJaHUA HA CTPAHMLIAX INPAKTUYECKHUE PABOTBI SAIIIUIIEHBI:

(moamuch nmpenofaBaTesis)
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3ansaTue 14. POJIb U ®YHKIIUU ITPOMEXYTOYHOI'O U KOHEYHOT'O MO3TI'A. JATA 3AHATUA

CUCTEMHBIE MEXAHUW3MBI PET'YJISAALIMA TOHY CA MBI U IBU)KEHUI « » 20
JIICHb MecsII] TroJ
OCHOBHBIE BOIIPOCHI: JINTEPATYPA
1. Dnexrpodusnonornueckue mMeroabl ucciaemoBanus [THC. Dnexrposunedanorpadus (O3, IloHssTHE 0 COBPEMEHHBIX 0
CHOBHAA

CpeAcTBax BU3yanu3aluu (Hu3nonorndeckux GyHKui (pyHKIMOHANBHAS MarHUTHO-pe3oHaHcHas Tomorpadus (pMPT),
Mo3uTpOoHHO-3MUccuoHHass Tomorpadus (I19T), kommbrorepHas 9317, MeTo BBI3BAaHHBIX IMOTEHIIUATIOB | JIp.).

. Tanamyc. DyHKIMOHANBHAS XapaKTepHCTUKaA sijep Tamamyca. CeHCOpHbIE U MOTOpHBIE (DYHKIMH. YdacTue Tajamyca
B (DOpMUPOBAHUU OOJIEBBIX OLIYIIEHUH U B OCYILECTBICHUH BBICIIMX MHTEIPATUBHbBIX (DYHKLIUN MO3Tra.

. 'mnoranamyc. LenTtpel u ¢yHkuun runortanamyca. Heiipocekperopusie kieTku. CoOCTBEHHO CEHCOpHBIE HEHPOHBI
(ocMO-, TepMOYYBCTBUTENbHBIE U JIp.) VIHTErpanus coMaTUYeCKUX, BEreTaTUBHBIX U 3HIOKPUHHBIX (QyHKIMH. YuacTue
rUIoTajsaMmyca B MEXaHU3Max (POPMUPOBAHUS BBICIINX ICUXUYECKUX (DYHKIUH.

. bazanbHble gapa. MopdodyHkunonanbHas opranuzauus. VHTerpupyoomas ¢yHKuus 0a3albHBIX sJIEp B OpraHU3allUM
Y OCYIIECTBIICHUU CJIOKHBIX JIBHWXEHUU. Poib nohaMHUHOBOI M Apyrux MenauaTOpHBIX cucTteM. llocmeacTBust moBpexe-
HUI 6a3abHBIX SA€EP.

. JIumOuueckasi cuctema: CTpyKTYpHO-(DYHKIIMOHAIbHAS OpraHU3alMs; POJib B (POPMUPOBAHUN MOTHBAIMKA M SMOLUH, Op-
TaHU3aLUU TaMATH. Y4acTHe CTPYKTYp JUMOMYECKOl cucTeMbl B UHTerpatuBHOU AedrenbHocTy LIHC.

. Kopa Gonpminx nonymapuii ronoBHoro mosra. MoppodyHkunoHanbHas opranusanusi. CeHCOpHble U MOTOpPHbIE (DYHK-
IIUH, y4yacTHEe B OpraHu3aluy ABMKeHUH. IHTerpaiust CeHCOpPHBIX, MOTOPHBIX U BET€TaTUBHBIX (DYHKIUI OopraHu3Ma.

. MHoroypoBHeBas cuctemMa peryisiiui MbIIIEYHOr0 TOHYCA, 036l U IBUKeHUH. Poib o6patHoil addepenTarum.

. CoBpemeHHbIe IpeACTaBICHUs O JioKanu3aluu ¢(yHKUMi B Kope. [locimencTBust MOBpPEXJIEHUHM pPa3IUYHBIX 30H KOpPbI
0O0JIBIINX MOTYIIaApUH.

. Bo3pacTHas nuHamuka pa3BuTUs QYHKIMHA MPOMEXYTOYHOTO U nepeAHero Mo3ra. CTaHOBJIEHHE JIBUTATENbHbIX (QYHKIIMN

y JETEN.

[1].
[2]. C. 173-192.

ﬂonoﬂuumeﬂbuaﬂ
[3].4. 1. C. 328-331,
394-405, 421-453.
[4]. 122-123, 125-144.

BonproOChHI 1J11 CAMONIOATOTOBKH: 5. Uem mposiBiisieTcs JereHepalys XBOCTaToro sapa?

1. Kak u3MeHUTCs MUIIEBOE MOBEIEHUE KUBOTHOTO MpH moBpexaeHuu | 6. [louemy ycraBuime congaTsl MOTYT 3aCHYTh B CTPOIO U MPOJOIKAThH
JaTepaTbHBIX MU BEHTPOMEIUATBHBIX siIep ruroTagamyca’? MapIIMpoBaTh 0€3 HAPYIICHUS PUTMA XOIbOBI?

2. B yem ornnune addepeHTHBIX mpoeknuii cnenuduueckux u Hecre- | 7. [lepeuncnute ocHOBHBIE (QYHKITUH TUMONYECKON CHCTEMBI.
U(UIECKUX sep Tanamyca? 8. Kakue oTmensl Mo3ra U MovYeMy B YCIOBHSX THITOKCHH W THIIOTJIHKE-

3. Ilepeuncnure OCHOBHBIE CUMIITOMBI HapyIIeHUs (YHKIUH Oa3albHbBIX MUU CTPAJAlOT B MIEPBYIO OUepeIh?
sanep. 9. Ilpm kakux cOCTOSIHHSX uenoBeka Ha DDl perumcrpupyercst Oera-

4. O6pazoBanue kakoro Heiipomenuaropa [{HC HapymieHo npu napkuH- put™, anbda-putm? Teta-puT™m U nenpra-puTM? KakoBbI UX YaCTOTHI
couusme? 1 aMIIUTY 11?7 KakoBbI OCOOCHHOCTH y neTei?
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Padora 14.1. IPO®ECCAOHAJIBHAS JIEKCUKA U BA3OBBIE ITOHATHS (3aNI0THAETCS I0OMA CAMOCTOSITEJILHO)

OnexTposHuedanorpapus — I'erepomMonanbHas accouraTuBHas Kopa —
Anbda-putm — bazanbHbie spa —

JenpTa-put™m — HurpocTtpuapnas cucrema —
OyHKIMOHAIbHAS MAarHUTHO-PE30HAHCHAS TOMOTpadus — [IpemoTopHas kopa —
[TozurpoHHO-3MHUCCHOHHAs TOMOTpadust — Jlo6aBouHasi MOTOpHAast KOpa —
['uranToK/IETOYHBIE HEWPOHBI THIIOTAIAMYCA — [TepBuunas MOTOpHas Kopa —
Hecnemuduueckue sapa tanamyca — MOTOpHBII TOMYHKYITYC —

JInmbuueckas cucrema — DKCTpanupaMHIHAsE CHCTEMA —

Pa6ora 14.2. IIPOCMOTP YYEBHBIX BUJIEO®UILMOB

Kb) 1. «Onexrpodusmnonorus LIHC» (13:46);
o 2 «OneKTpOdHIICATOTpadUD» (36:13);
# 3. {IIpoBenenue cTepeoTaKCHUECKOl Omeparuu Ha Kpbicax In vivoy (6:26).
[IpenomaBaTesb MOXET MPEAITIOKUTH TPOCMOTPETH IOMOJIHUTEIbHBIE BUACOPMIBMBI, pazMeménnbie B OYMK.
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Pa6ora 14.3. DJAEKTPOIHIE®ATIOTPADUSA

o Dlekmposuyedanopadus METOJ] PETrHCTpalun
CyMMapHOW OHO3JIEKTPUYECKONW aKTUBHOCTH TOJIOBHOTO
“AC wmosra.

Matepuanbl U 000pyI0BaHue: dIeKTpodHIIEaTorpad, muieM-
cetka s D3I, mocTrkoBbie AtekTpobl, 0,9 % pacteop NaCl,
AQHTHCENTHUK, BaTa, IIIPHUI] C KAHIOJIEH.

Xoxa padortbl. [l peructpanuu 991 obcieayeMoro ycaxu-
BalOT B KPECJIO B 3KPaHUPOBAHHOH, 3a3eMJIEHHOW KOMHATE CO
CBETOBOM M 3BYKOBOW M3oJsiued. B Toukax HaloxeHUs 3JeK-
TPOJIOB BOJIOCHI OTOJBUTAIOT B CTOPOHY, KOXKY 00€3KMPHUBAIOT.
['ybuaTyto 000JI0Y4KY 3JEKTPOJOB CMAYMUBAIOT U30TOHUYECKHM
pacTBopoM (ToMeniarT B Hero Ha 5—10 mMuH).

JIBe mapbl 371EKTPOIOB 2 MOMEIIAIOT O PE3MHOBBIC TSKH
IIJIeMa-CeTKH Ha JIOOHBIX U 3aTBUIOYHBIX 00JACTAX CHMMETPUY-
HO ¢ 0o0eux ctopoH (touku F3, F4 u O1, O2) tak, 4To0b1 pado-
Yasi MOBEPXHOCTh DJIEKTPOJa IUIOTHO Hpuiierana K rojose. Ha
MOYKY TpaBOro yxa (WIM Ha KOXY HaJl COCLIEBUIHBIM OTPOCT-
KOM) HaKJIa/IbIBaeTcsl peepeHTHBIN 1eKTpoa A2, Ha KUCTb py-
KU — DJIEKTPO 3a3eMiieHusl. PEerucTpupyrorT akTHBHOCTh OT pe-
depennmanpabix MoHTaxend F3-A2, F4-A2, O1-A2 u O2-A2
(puKcHpyIOT pa3HUIly MEXIY MOTEHIHMATIAMHU IO 3TUMHU dJIEK-
TPOJaMHu).

Bo Bpemst peructpaunu D3I obOcienyemMblii JODKEH CHUACTH
CIOKOIHO, MaKCUMAaJIbHO PAcCciadMB MBIMIIBI M 3aKpbIB IJ1a3a.
HaunnaroT ¢ 3anucu KanuOpOBOYHOTO CHUTHANA, TOCHE Yero pe-
THCTPUPYIOT ()OHOBYIO DJEKTPUYECKYIO aKTUBHOCThH Pa3IMYHBIX
YYacTKOB KOpbI OOJBIIMX MONyIIapuil. 3ateM oO0cCieayeMoro
MPOCSAT OTKPBITH TJa3a W HAOIIOMAIOT W3MEHEHHUS SJIeKTpHUe-
CKOM aKTUBHOCTH MO3Ta.

O06cnemryeMoro cHOBa NMPOCAT pacciaabUTh MBILILBI U 3aKPbITh I1aza. Uepe3 HEeCKOJIbKO
MUHYT, KOTJla Ha 3alMCU TOSBUTCS OTUETIIMBO BBIPAXKEHHBIA anb(a-puT™, BHE3AITHO
BKJTIOYAIOT 3BYKOBOH pa3apakuTelh W HaOmonaoT m3MeHenus D01 Anbha-putMm cme-
HsieTca OeTa-puTMOM (peakuusi JeCUHXPOHHU3AIMH) MPU OTKPHIBAHWHU IJIa3, IPU BHE3AII-
HOM JICHCTBUY 3BYKOBBIX U APYTUX Pa3IpKUTENCH, a TAaKXKe TpU cYETEe B yMe, TIpH 00.Ty-
MBIBaHHH OTBETOB Ha BOIIPOCHI U T. [I.

B pesynbraTe BbImonHEHHS paOOTHI CTYAEHT JOJDKEH YMETh pazinuaTh ainb(a- u Oera-
PUTM, 3HAThb pCAKIIUHN CUHXPOHU3AIIUU U ACCUHXPOHU3AIU.

Yka3anus k ogopmieHnI0 NpoTokoJa: Vcnonb3ys nanHsle yueoHuka u OYMK, 3a-
noanume maobauyy. Ha ¢parmenrax 331" noocuumatime vactoty konebanuit BosH D3I
(3a mepBbIe U NOCEIHUE 2 C U NepecunTaiiTe Ha | ¢) U UX aMIUIUTYLY, onpeodenume PUT-
Mbl D91, Ctpenkoil ommembme peakuo CUHXPOHU3AIIH.

IMPOTOKOJI
Jlnana3zon
HOPMBI I 2
Purm Am- 16 8
Yacro- | minTy- | | } } } i i
Ta, I'n aa, v ' v '
MkB A= umxB = put™m A= wmxB = put™M
Anbda
(o)
per W rﬂ E
®) \ z
1 IE
Tera s S ; } : : o
(©)
v= I'm - v= I'g -
ILGJ'IBTa A = MKB pHI™ _ A = MKB paT™ _
(8) . .
vV — CPEIAHAS 1aCTOTa, A— CpE€AHssA aMIUIUTYyla

12 B xmHmgecKoit MPAaKTUKE UCIIOIB3YIOT MEXKIYHAPOIHYIO CUCTEMY HAIOKEHHS 31eKTpoaoB «10-20x». [lo Hel Ha KOXKY TOJIOBBI HAKJIAAbIBaeTCS 21 3JEKTPOI M pacCTOSIHUAE OT JIFOOOTO 3JIEKTPoaa 10
npyroro onpeaensiercst kak 10 nim 20 % MHANBUAYATIbHO U3MEPEHHBIX Pa3MEPOB TOJIOBBI, @ MOHTaXH (OPMHUPYIOT MKy aKTUBHBIM U pedepeHTHBIM JeKTpoaamu. [Ipn He0OX0ANMOCTH yBEINYCHHUS
paspeuienus DOI, 106aBIAIOTCS TOMOIHUTENBHBIC TEKTPO I ¢ marom 10 %, KOTOpbIe 3aOIHSAIOT IPOMEKYTOUHBIe 001acTh cucteMsl «10-20%.
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Pa6Gora 14.4. U3YYEHHUE POJIA TIPOMEXYTOYHOT'O U NEPEJHET'O MO3I'A B ®OPMHUPOBAHUYN CEHCOPHBIX MOJIAJTBHOCTEM

@OopMHUPOBAHHUE CEHCOPHOI'O OLIYIIECHUS IPOUCXOAUT B pe3yjbTaTe HHTE-
rpanuu ceHcopHoil mHpopMmammu Ha pasHbix ypoBHsx [[HC. B wactHOCTH,
JUIS TIOJTHOLIEHHOTO OIIYIICHHs BKyca HeoOXoJuMa UHTerpanus HHpopMauu
W3 BKYCOBOH, OOOHSITEIBHOM M COMAaTOCEHCOPHOW CHUCTEM, KOTOpas OCY-
IIECTBIISIETCS. HA YpOBHE TajaMmyca M acCOLIMAaTUBHON OpOMTOPPOHTANIBHOM

KOpHI (T11e ¥ (hOpMUpPYETCsi 0CO3HABAEMOE OIIYIICHHE BKyca U 3amaxa).

Marepuanbl u o0opynoBaHHe: TBEPIbIE KyCOUYKH (PPYKTOB, Hape3aHHbIE
KyOMKaMH, WM KeBaTellbHasl pe3uHKa (JIeAeHEl]) ¢ HEIPKUM BKYCOM, 3aKUM | u

JJIs1 HOCA UJIM BATHBIC HIAPHUKU.

Xon padorsl. McnbITyeMblil 3aKpbIBA€T HOC 32KMMOM HJIM BaTHBIMU IIAPU-
KaMH, 3aKpbIBacT riasa. Ilocne aToro eMy npeayararoT OnpeneinuTh BKYC Ky-
coyka (pyKTa WX KeBaTeIbHON pe3sMHKH. CHUMAIOT ¢ HOCA 3aKUM U MPOCST

IOBTOPHO OIIPEACIIUTD BKYC TCCTOBOT'O CTUMYJIA, OIIMCATh €0 U3MCHCHUS.

YkazaHnus K 0(p)OPMIICHHIO IIPOTOKOJIA:
1. OTMeThTe U3MEHEHUS BKyCca MOC/IC BKIIFOUSHHS B aHAIM3 OOOHSHUSI.
2. O0OBsicHUTE MEXAHU3M HAOJIIOLAEMOTO SIBJICHMUS.

IMPOTOKO.I

1. C 3aKpBITBIM HOCOM UCIBITYEMBII OIPENETNII BKYC
(npasunvro, ne npasunvro). Ilocne BoCCTaHOBICHUSI HOCOBOTO JIbI-
XaHUS BKYC (usmenuncs, ne usmeHunCcs)

(OvLa, He ObLT) BEPHO pACIIO3HAH.

2. BoiBoa. Baxnyio ponb B (opMupoBaHHHM CEHCOPHBIX MOJAIBHO-
CTel urpaer addepentHOl MHPOpMaLUN

Ha ypOBHE u .
Wndopmanus o BOCIPUHUMAEMbIX 3allaxax MOCTYyMaeT B sapa Ta-
JaMmyca u3

JOINIOJIHUTEJIbHAA NTHO®OPMALIUA

KPATKOE NPEJICTABJIEHME O COBPEMEHHbBIX METOJIAX NUCCJIEJOBAHUS ®YHKIUI1 ITHC

1. Dnexmposnyegpanoepaghuss — mMeTon perucTpanuu CyMMapHou Ouo-
ANEKTPUYECKON aKTHUBHOCTH TOJOBHOTO MO3Ta IS MOJIy4eHus nHpopMa-
LMY O JIOKAJIBbHBIX U T€HEPaM30BaHHBIX U3MEHEHUSIX ero ¢pyHkiuu. ['pa-
(dudeckas 3amuch STOW aKTUBHOCTHU TMOJyYUJIa HA3BaHUE «IIEKMPOIHYe-
Gdanoepamma» (IO3I'). Meron MUPOKO TNPUMEHSIETCS B (PU3HOJIOTHUU
BBICIIIEH HEPBHOM JI€ATENbHOCTH, (PU3NOJIOTUU TpyAa (ONepaTopoB U ap.),
KIIMHUYECKOW MeTUIIUHE (HEBPOJIOTHH) U T. 1.

B nononxenue k mHpoOpManuu, coaepkaiieics B yueOHHUKE, CleayeT
OTMETHUTH, YTO HOpMaJIbHasE D3I 310pOBOr0 B3pPOCJIOro Yeji0BeKa B I0-
KOe XapaKTepHu3yeTcsi JOMUHUPOBAHUEM BO BCEX OTBEIEHUSAX PETYISIPHO-
ro O-pUTMA C aMIUTUTYJOM B 3aThUIOYHBIX 00nacTsax 10 75 MkB (B apy-
TUX OTBEJCHUSX HMXKE). B OTHOMMEHHBIX OTBEJIEHUAX JIEBOTO U MPABOT0
noymmapusi opMa 3anucH J0JDKHA OBITh TOYTH OJMHAKOBOM (CHMMET-
PHUUHOI).

g HopmanbeHOM D3I nomycTUMO Hamuuue HEOOJBIIOro KOJIMYECTBa
CUMMETPUYHBIX HU3KOAMIUIMTYAHBIX, HE OPraHU30BaHHBIX B PUTM MeEJ-
JICHHBIX BOJIH (TeTa-BOIH — 10 10 % u menpra-BoiH — 10 5 %), a Taxke
HaJMyue [-pMTMAa, BBIPRXEHHOIO B JIOOHBIX OTBEACHHSIX. MOIIHOCTh
OeTa-pUTMa 3HAUUTENBHO BO3pPAcTaeT MPU YMCTBEHHBIX MM (PU3NYECKUX
Harpyskax.

N3menenus D01 B AeTckoM Bo3pacTe OTPakalOT M3MEHEHUs Mopdo-
(YHKIIMOHATIBHOTO COCTOSTHUS Mo3ra pebéHka [37].

B coctostnun 6oapctBoBanus D31 HOBOPOKAEHHOTO JOHOIIEHHOTO pe-
O0EHKa HEOpraHM30BaHHA, HE MMEET PErMOHApHBIX pa3IMYUil U YETKOM
cummeTpuyHocTu. [IpeobnanaroT MeIeHHbIe HU3KOAMIUTUTY/IHbIE BOJIHBI
(mo 20 MxB) nenpra-auanazona yactot (1-3 I'm).

B niepBbie MecsIIbl )KU3HU YBETUUUBAETCS aMIUIUTY1a U 4acToTa Ouormo-
TEHIIMAJIOB, YCTAHABIMBAETCs OUIaTepaibHO-CHHXPOHHAsI OpraHu3aIusl.
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KPATKOE NPEJCTABJEHUE O COBPEMEHHBIX METOJAX UCCJIEIOBAHUS @YHKIMI ITHC (npoxo/kenue)

C 3—4 Mecs1eB B 3aThIJIOYHBIX 00JIACTSIX PETUCTPUPYETCS PUTM HaCTO-
TOI okoio 4 I'n, pearnpyromuii Ha OTKpbIBaHUE TJ1a3 (IIPU 3TOM YIUIO-
nienre DD B OTBET Ha BCIIBIIIKY CBETa OTMEUYAETCS YXKe B MEPHOJ] HO-
BOPOKJIEHHOCTH — MPOSIBJICHUE aKTUBUPYIOIIETO BIUSHUS PETUKYISP-
HOI opMmaruu cTBoJIa Mo3ra). B Bo3pacte 1 ron mosiBisieTcst mpeacTas-
JICHHAsl BO BCEX 00JIACTAX MO3ra HecTaOmibHas anb(da-akTUBHOCTH. [1pu
9TOM JOMHUHHUPYIOT IelbTa- U TeTa-puUTMbL, J0Js ajbda-puT™Ma MeHee
20 %. Awmrmutyna putMoB He mpeBbimaer 100-125 mxB. Haumnas
¢ 2 J1eT BO BceX 00JacTsIX MOTYT OTMEUaThCsl OeTa-BOJHBI.

K 10-12 rogam B OCHOBHOM 3aBepIIAETCs CO3pEBaHKE alb(a-puTma,
peodIaaroiero B TEMEHHO-3aThUIOYHBIX 00JACTSIX U COCTABJISIOIIETO
45-60 % Bcex BoaH. Ha ero (oHe BBISIBISFOTCS] € TMHUYHBIC TETA-BOJTHBI.
B n00HBIX OTBeIEHUSX YCHIIUBAETCS O€Ta-aKTUBHOCTD.

B moapoctkoBoM mepuojie anb(a-puTM CTAaHOBHUTCS TOMUHHUPYIOIIEH
dbopMoil akTUBHOCTH. AMITIUTYA alb(a- U OeTa-pUuTMOB YMEHbIIAETCS,
npuOIMKasiACh K TAKOBBIM Y B3pOCHbIX. B psne ciydaeB anbga-put™ co-
YETAeTCsl C HU3KOAMIUIUTYIHBIMU T€Ta-BOJIHAMU. B 3TO BpeMs ycTaHaB-
JUBaeTCa HauOOJbINash CTENeHb CXOJCTBA aib(pa-puTMa pazaIudHbIX 00-
JacTel Mo3ra, oTpaxkasi yBeTMYeHHE COHACTPOIKHU pa3IUYHbIX oOnacTteit
MO3ra B [IPOLIECCE OHTOTeHE3a.

O0I" mocturaer MOJHOM CTENEHM 3PENIOCTH, XapaKTEpHOW NI B3pocC-
JIBIX JIIofel, Kk 18—22 romam.

B nocnennue roapl B JOMOTHEHUE K KIACCUYECKUM BU3YalbHBIM, IIU-
POKO€ pacHpOCTpPaHEHUE IMOJIYYHUIIM METOJIbl KOMIIBIOTEPHOI'O aHaIu3a
99T (komnbiotepHas D3I). Mx ucmnonb3oBaHUE MO3BOJISET MOTYYHUTh
CTaTHUCTUYECKUE XapAaKTEPUCTUKHU PACIPEETICHUs] PUTMUYECKON aKTHB-
HOCTH B Pa3HbIX OTBEJEHUSX, OCYIIECTBUTh KapTUPOBAHUE PA3IMUYHBIX
oOyacTell TOJIOBHOIO MO3Ta, BBISIBIATh MUHUMAJbHBIE U3MEHEHHS B €T0
pabore.

3anuch OMOMOTEHIIMATIOB MO3ra 4acTO COYETAIOT C METOJIOM BbI3BaH-
HBIX TIOTEHIIUAJIOB U CTEPEOTAKCUUECKUM METOIOM.

2. Bwizeannwiii nomenyuail — 3TO 3aKOHOMEPHBIM OMONOTEeHIMall, KOTO-
phlii peructpupyerca Ha D3I Ipy 0JHOKPAaTHOM BO3/E€HCTBUHU aJ€KBAaTHO-
IO pa3lpakuTenss Ha mnepudepuyeckre peLenTopsl (COMaTOCEHCOPHBIE,
3pUTENbHbIE, CIIYXOBBIE U T. J.), HEPBHbIE BOJIOKHA WM IPU BBIIIOJIHEHUU
YMCTBEHHOM 3aznaud. [IoCKOJIBKY aMIUIMTyla BBI3BAaHHOIO ITOTEHLIAAJA
(BIT) ropa3no mensbiie ammutyasl D317 B coctostHuM 00IpCTBOBaHUS, TO
JUISL €T0 BBIJCIICHUS IIPOBOAAT YCPEAHEHUE CUTHAJA: CTUMYJI IIPEIbSABIIA-
€TCsl HECKOJIBKO a3, MOCJe Yero KOMIbIOTEp cyMMupyeT otpesku O0I,
KOTOpBIE CIEAYIOT cpa3y IOCie NpeAbsABIEHUs cTuMyia. B pesynbrare
IIOCTOSIHHBbIE KOMITIOHEHTHI BII CyMMUPYIOTCS M BBIIEISAIOTCS, a «CIIydai-
HBIE» KOMIIOHEHTHI DI, HaJIOXKMBILKECS HA 3allUCh BO BPEMs pErucrpa-
nun BII, HuBenmpyrorcs. MeTon BbI3BaHHBIX NTOTEHIMAIOB IUPOKO MPH-
MEHSIETCSl B SKCIIEPUMEHTAIbHONW (PU3HONIOTUU U KIMHUYECKOW NpaKTHKe
JUIsE KapTUPOBAHMSI KOPKOBOTO IMPEICTABUTENBCTBA MEpH(PEPHUUECKUX pe-
LIENTOPOB U HEPBOB, U3YYCHUsI POBOAIIUX ITyTeH, OLIEHKU UX (PYHKIIHO-
HaJIbHOTO COCTOSIHUS, U3y4EHUs JICHCTBHS JICKAPCTBEHHBIX CPEACTB U T. 1.

3. Cmepeomakcuyeckuti mMemoo WUCHONb3YeTCsI B SKCIEPUMEHTAIbLHON
¢uznonoruu U HapmMaKoIOTuy, KIMHUYECKOH HEBPOJIOTHH U MCUXHATPUHU
JUIsL BBEJIEHUS AJIEKTPOAOB WJIM MHUKPOIMUIIETOK B Pa3IUYHBIE CTPYKTYPbI
MO3ra I0 CTEPEOTAKCHYECKUM KOOPJAMHATAM C IIPUMEHEHUEM CTEepEOTaK-
CHUYECKOro mpubopa (CTepeoTakcuca). DIEKTPOAbl WJIH MUKPOIUIETKH
BBOJISIT OOBIYHO Yepe3 TperaHalMOHHOE OTBEPCTUE C LIETbI0 PEruCTpaui
OMORNIEKTPUIECKON aKTUBHOCTH OT HEHPOHOB, C LIEJIbI0 aJPECHOT0 BBE/e-
HUS JIEKQpCTBEHHBIX BEILLECTB WJIM K€ C LEIbI0 UX paszpylieHus. YToObl
paccuMTaTh CTEPEOTAKCUYECKUE KOOPAMHATHI ONPEACIEHHOU CTPYKTYpbI
HHC, HEo0X0MMMO UMETh CTEPEOTAKCHYECKUH aTiiac, MPeaCTaBIISIFOITUN
coboii cobOpanune cxemaTHueckux W (uiam) ororpaduueckux uzobOpaxe-
HHAW TOCJIEJOBATENbHBIX CPE30B T'OJOBHOTO MO3Ta YeJIOBEKA WJIM JKHBOT-
HBIX, IPEAHA3HAUYEHHOE I ONPEAEIEHUS MOJI0KEHHS Pa3IMUHbIX CTPYK-
Typ MO3Ta B CUCTEME CTEPEOTAKCUYECKUX KOOpAMHAT. B HacTosmmii mMo-
MEHT CO3JIaHbl CTEPEOTAKCHUUECKHUE aTJIAChl I DKCIIEPUMEHTAIBHBIX JKH-
BOTHBIX (KpBICHI, KPOJIMKA, KOIIKH, COOAKH), a TAKXKE JJIsl YEJIOBEKa.

145




KPATKOE NPEJCTABJEHUE O COBPEMEHHBIX METOJAX UCCJIEIOBAHUS @YHKIMI ITHC (npoxo/kenue)

4. Macnumosnyeganocpagus — perucTpanus mapaMmeTpoB MarHHT-
HOTO I0JIsl, BO3HUKAIOIIETO MPHU paboTe ToIoBHOro Mo3ra. OHa mpume-
HSIETCS JUIsl MCCleIoBaHus pabOThl MO3ra B SKCIIEPUMEHTAIILHOM OHOII0-
UM U MEJUIIMHE.

5. Komnviomepnas momoecpagpuss moszea (KT) — onun u3 Hambosee
UH(POPMATUBHBIX METOJIOB MCCIEIOBAHUS, TIO3BOJISIONINI MOTYYHUTh T10-
CIIOMHBIE WM TPEXMEpHBIE N300paKeHUsI AHATOMUYECKUX CTPYKTYp ro-
JOBBI M TrojioBHOro Mosra. Mccnenyemslii opran (Hampumep, rOJIOBY)
MOMEIIAIOT MEXIY M3TydyaTelieM U MPUEMHBIM yCTPOMCTBOM, U BCS CH-
cTeMa JieJIaeT MOJIHbIA 000pPOT BOKPYT OCH Tella YeJIOBEKa, PETUCTPUPYS
MOTJIONICHHE PEHTTEHOBCKUX JIyded Ha BCeX CTaausX BpamleHus. JlaH-
HBIA METOJT TaéT MHPOPMAIIHIO TOIBKO O MOP(OJIOTHU CTPYKTYpP MO3Ta,
HE TIO3BOJISI HANPSIMYIO OIICHHBATh MX (DYHKIMOHAJIHLHOE COCTOSHUE.
IIpn momonm KT nydme Bu3yanu3upyrOTCS IUIOTHBIE TKAaHHW, MEHEe
MPOHUIIAEMbIE JJI1 PEHTTEHOBCKUX JTy4eil.

6. Maenumno-pesonancuas momoepagus (MPT) — ocHOBaHA Ha W3-
MEpEHUH 3JEKTPOMArHUTHOTO OTKJIMKA sJep BOAOpojaa (IpOTOHOB)
B MOIIIHOM 3JIEKTPOMAarHUTHOM I10JIe, TeHeprupyeMoM ToMorpadom. [Tpu
nomot MPT xopo1io BU3yanu3upyroTcsi TKaHH, coAepKaliie 60bIoe
KOJIM4YeCTBO BO/bI. C MOMOIIBIO 3TOTO METOJIa MOXKHO MOJIYYUTh YETKUE
U300paKeHHs «CPE30B» MO3ra B PA3IUYHBIX IJIOCKOCTIX 0€3 MCHOJb30-
BaHUsl HOHU3UPYIOIIETO 00JIyuyeHuUs YeJIOBEKa.

Onnum u3 BugoB MPT sistiercst pynxyuonanvruas MPT (pMPT) — me-
TOJ KapTUPOBAHUSI CTPYKTYP F'OJIOBHOI'O MO3ra, IIO3BOJISIOIINN OIPENEIATh
TOYHYIO WHAMBHUIYaIbHYIO JIOKAIM3ALUIO Pa3IUYHbIX (DYHKIMOHAIBHBIX
o0macTeil, OTBEYAIOIIMX 3a JIOKOMOIMIO, pe€Yb, 3pPEHHE, OPHECHTAIHIO
B IIPOCTPAHCTBE, NaMATh U T. J. MeTox OCHOBAaH Ha TOM, YTO KPOBOTOK
B OTZEJIbHBIX O0JIACTSAX MO3ra YBEIMYMBAETCS IPU YCUIEHUU UX PAOOTHI
B OTBET Ha BBINOJIHEHHE ONpPENENEHHBIX 3anaHuil. [lomydeHnsle ¢ momo-
mpio GMPT u300paskeHus 1Mociie yCpeIHEHUsT HAKIAIbIBAIOTCS HA OOBIY-
Hyt0o MPT wiu KT ronosroro mo3sra.

7. Ilozumponno-smuccuonnas momoepagus (I15T) — meron, MO3BOIS-
IOLIUH U3YYUTh CTPYKTYPY U (PYHKLIMOHAIbHYIO aKTUBHOCTh OPIaHOB WJIH
MX 4acTe Ha OCHOBAHWMM CTEIEHU IOIJIOIIECHMS YJIbTPAKOPOTKOKHUBYIIUX
130TOMOB (pamuoakTuBHele «Metkm» B Buae C'' wmm O B cocrase rimoko-
36l WM Kuciopoja). VIX BBOAST BHYTPUBEHHO WJIM Yepe3 JIbIXaTeIbHbIE
nyTH. [71r0K03a WM KUCIopo ObICTpee MOIJIOIIA0TCA AKTUBHO (DYHKIIMO-
HUPYIOIIUMH KIJIETKaMH, COOTBETCTBEHHO, B HUX HAaKaIUIMBAeTCS OOJbIIE
paguoakTUBHBIX H30TONOB. [IDT-TOMOrpadus MO3BOJISIET OCYIIECTBISATH
MPH>KU3HEHHOE KapTUPOBAHUE PETMOHAPHOTO OOMEHa BEIIECTB U KPOBOTO-
Ka Ha «cpe3ax» Mo3ra, usydarb jokanuzauuio Gynkmuii B IITHC. Heno-
cratkoM [1OT sBnsieTcst TonoIHUTENbHAS JyuyeBas Harpy3ka Ha TKaHH 4e-
JIOBEKA.

HcnpaBuTh 3a1aHUsA Ha CTPAHMIIAX IHNPAKTHYECKHE PABOTHBI 3AIITUINEHDbI:

(mognuch, mpenoaaBaTeJisi)
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3ansaTue 15. ®U3NO0JIOTUSI ABTOHOMHOM HEPBHOM CUCTEMBI JATA 3AHATUA

« »

20

JICHb

MECSIT roja

OCHOBHBIE BOITPOCHI:

1.

2.

~No

9.

Ponw aBToHOMHOI HepBHOM cucteMbl (AHC) B oOecrnieueHnH KU3HEACITEIbHOCTH IIEJIOCTHOTO OpraHu3Ma, €€ (hYHKIIHH.
DddexTopHbIC KIETKH, OPTaHbl U TKAHU.

Hentpet AHC. Tonyc neatpoB AHC u ero mexanusmsel. BereratuBasie pediekcol. Bzaumonaeiicteue comarudeckoit 1 AHC
B perymasinuu QpyHKIuil opranusma. AnanranuonHo-Tpoduueckas ¢pynkuus AHC. BereratuBHoe obecriedeHne comaTuye-
CKUX (YHKIIMA.

CpaBHUTENbHAS XapaKTEpUCTUKa OOLIero miaHa crpoeHust u ¢usnonornyeckux cBoiictB AHC u comaTnueckoil HepBHOMH
cuctemsbl (addepeHTHbIe, IeHTpaNIbHBIE, YPPEPEHTHBIC OTICIbI).

CpaBHUTeNbHAS XapaKTEpUCTHKA CTPOEHUS M (QYHKIMHA cumnaruyeckoro u napacumnarudeckoro oraenos AHC. Cunep-
I'M3M U OTHOCHUTEJIbHBIM aHTaroHW3M BIIMSHUN cUMIATHYecKoro u napacummnarudeckoro oraenoB AHC. Meracumnaruye-
CKasi HepBHasl CUCTEMA.

Pednexropnas nyra BereratuBHOTO peduiekca. [IperanrimonapHeie M TaHTIMOHAPHBIE HEHPOHBI U UX aKCOHBI: MOP(OJIOTH-
yeckue, QyHKUMOHAIbHbIE U HEWpoXUMUYecKkue pasnuuus. HelipomennaTopsl, perientopsl HEPBHBIX U 3PHEKTOPHBIX Kile-
ToK. MopdodyHKIMoHaNbHEIE 0cO0eHHOCTH 3()(hEKTOPHBIX HEPBHBIX OKOHYaHUH 1 cuHarcoB B AHC.

Bnustaus cumnaruyeckoro otaena AHC Ha s ¢dexTopHbIe Opraibl, CEHCOpHbIE (PyHKIMH. MeXaHU3MBbl UX pealn3aluy.
Bnusinus napacummnarudeckoro ornena AHC Ha s dexTopHbIe oOpranbl, ceHcopHble PyHKIMN. MeXaHU3MbI UX peaau3aluu.
[Tonatne o mnpUHIUMNAX KOppeKuMH (GYHKIMHA 3((EKTOPHBIX KIETOK IOCPEACTBOM BO3JCHCTBHS Ha MeIUaTOPHO-
penentopubsle MexaHu3Mbl B ranrnax AHC u Ha ypoBHE 3 PEKTOPHBIX KIETOK.

OcHOBHbIE TIOKA3aTeNH, OTpaXxarouue GyHKIMOHAIBHOE COCTOSIHUE pa3nuuHbIX oTaeraoB AHC.

10. Bospactubie usmenenuss AHC vy nereid.

JUTEPATYPA

Ocnosnasn

[1].
[2]. C. 192-203.

Hononnumensnan
[3]. 4. 1. C. 209-246.
[4]. C. 145-161.
[15]. C. 3-25.

1.

2.
3.

BonPOChHI /151 CAMONIOATOTOBKHU: 5. Kakoe nelicTBre oka3bpIBaeT CUMIATHUECKUE HEPBBI HA: JUAMETP
OT yero 3aBUCUT XapakTep PEaKIHH Pa3iIndHbIX YPPEKTOPHBIX KIETOK Ha 3pauka; paboTy cepAla; TOHYC OPOHXOB; CEKPEIHIO KeTyJOUHO-
NEWCTBUE OJHOTO U TOTO K€ HelipoMmennaTopa? ro coka; ToHyc chunktepoB u mMotopuky JKKT; cocynbl koxu,
OnwuimTe 0cOOEHHOCTH HHHEPBALIUK MO3TOBOI'0 BEIIECTBA HAATIOYEYHHUKOB. COCYZbl CKEJIETHBIX MBIIII; KUPOBYIO TKAaHb;, MOTOBBIE XKeJIe3bl;
Onumure ocobeHHocTn WHHepBanuu HelipoHamMu AHC moToBBIX kenés3 aktuBHOCTH [ITHC?

Pa3HBIX TUMOB (AMIOKPUHOBBIX M SKKPUHOBBIX) U UX (PYHKITUH. 6. Kakue m3meHeHuss (pyHKIUH OpraHM3Ma BBI3BIBAET AHTArOHHCT
Kaxum o6pazom cumnatuueckuii otnen AHC perynupyeT ToHyc cocyaoB? MYCKapHHOBBIX XOJMHOPELEITOPOB aTPOIIUH?

147




Pa6ora 15.1. [IPO®PECCAOHAJIBHAS JIEKCUKA U BA3OBBIE ITOHSATHSI (3aNI0JTHAETCS IOMA CAMOCTOSITEJILHO)

ABTOHOMHAsI HEpBHas CUCTEMa — Karexonamuuer —
Kpanuno-cakpanbnsiii ornen AHC — Anbda-anpeHopenentopsl —
Topako-mtomOanbubIil otaen AHC — bera-anpenopenentopsl —
Cunepruzm — ALETHUIXOJIUH —
AHTaroHusm — H-xonunopeuentopsl —
AnantanronHo-Tpoduueckas ¢pyakius AHC — M-XonuHOpeuenTopbl —

Pao6ora 15.2. [IPOCMOTP YUEBHBIX BUJEO®UIHbMOB

— ] 1. «BererarusHas HepBHas cuctema» (09:16).
ij [IpenogaBaTens MOKET MPETIOKUTH POCMOTPETH AOMOJIHUTENbHBIE BUACO(DUIBMBIL, pazmeliénnbie B OYMK.
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(BLIHOJIHHCTCH aomMa CaMOCTOHTeJ'IbHO)

Pa6ora 15.3. CXEMA CIIMHAJIBHBIX PEG®JIEKCOB ABTOHOMHO#M (CUMIIATUYECKO#) U COMATHYECKOM HEPBHOM CUCTEMBI

Yka3zanusi K 0pOpMJIEHHIO POTOKOJIA:

2. 3anonnume TabNUIly B MPOTOKOJIE.

Xoa padorsl. PaboTa BBINONHSIETCSA CTYJEHTOM CaMOCTOSITENILHO IPU OJATOTOBKE K 3aHATUIO U IPOBEPSIETCS BO BPEMSI 3aHATHS.

1. Hapucyiime pediekTopHbIE 1yTY YKa3aHHBIX peIeKcoB, 0003HAYbTE HEUPOMEAUATOPHI M PELIETITOPHI K HUM.

CxemMa cCOMATHYECKOT0
MOJIMCHHANITHYECKOTO peduiekca

ITPOTOKO.I

CxeMa aBTOHOMHOTI0 (CHMIIATHY€ECKOI0)
pediexca

3BeHbs peIeKTOPHOI IyIH coMaTHYecKoro peduiekca:

3BeHbs peIeKTOPHOI 1yrH BereTaTUBHOIO (CHMIATH4YeCcKoro) peduiekca:

1. PenenTopHOE 3BEHO IIPEACTABIEHO CIEAYIOIIUMH PELENTOPAMU:
1.1. ;1.2

1. PenenTopHOE 3BEHO IPEJICTaBICHO, TJIABHBIM 00pa3oM,
peIenTOPaMHU.

2. AQdepeHTHOE 3BEHO NPEICTABICHO
UX TeJa PacIojoKeHbI B

2. ApdepentHoe 3BeHO TPEICTABICHO ,
UX TeJa PacIoj0KeHbI B
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Pa6ora 15.3. (mponoJkenue)

3. BcTaBodHOE 3BEHO:

3. BcraBouHoe 3BEHO:

4. DddepeHTHOE 3BEHO MPEICTABICHO
JIO’KEHHBIMH B

581078 MOTOHEHWPOHAMHU, pPacmo-

4. DddepeHTHOE 3BEHO MPECTABICHO JBYMsI HEWPOHAMU, KOTOPHIC HAXOISATCS
B U B COOTBETCTBEHHO

5. Paboumne opransl. Imu sBisroTCs -u

MBIIICYHBIC BOJIOKHA CKCJICTHBIX MBIIIII.

5. Paboune opransl. iMu sBisiroTCSt MBIIICYHBIE U
AMUTEINAIbHBIEC KIIETKH; KapAMOMHUOILIUTHI; KEJIE3UCThIC KIETKU U JP.

6. Cxopoctb niepenaun curtana (norennuana aeiicteus (I111)) cocraBusier
oT M/C 10 M/c B 3¢ (hepeHTHBIX BOJIOKHAX, TaK KaK OHU
UMEIOT 000JIOUKY Y OTHOCSITCS K THITY

6. Cxopoctb nepenaun curnana (I1JI) cocraBisier ot M/C 10
M/c B 3¢ (epeHTHBIX MOCTraHTJIMOHAPHBIX BOJIOKHAX, OO OHH

HC UMCIOT 000JIOYKH M OTHOCSATCS K TUITY

7. HelipomeinaTopoM B HEPBHO-MBIIIEYHOM CHHAIICE SIBISETCS
, KOTOpBIN JEUCTBYET HA
peLenTopos

THII
IO THII.

7. I'maBHBIM HelpoMeIuaTopoM B HeHpo-3(h(PEeKTOpHOM COeMHEHUU SIBIIS-
ercs , KOTOpPBIA JIEUCTBYET Ha u
-peuenTopos.

THIIBI

8. PI/ICYHOK HCPBHO-MBIIICYHOT'O CHHAIICA:

8. Pucynox Heiipo-3pPpexTopHOro CoeAMHEHNUS !

Pa6ora 15.4. AHAJIN3 HEMPOMEJIUATOPHBIX MEXAHHU3MOB BJIHSHUA CUMIIATHYECKOI'O U MAPACUMIATHYECKOI'O OTJEJOB AHC
HA PABOTY CEPJIIIA (IeMOHCTPAallMOHHASI KOMIIbIOTEPHas padoTa)

Xoa pa6orsl. Vcnonwssyercss mpo-
rpamma «01 Physiol2y, no3sossto-
11asi BHIMOJIHATh BUPTYaJIbHBIE JKC-
nepuMeHTsl Ha Kpeicax. lloapoGHoe ommca-
HUEe pPabOTHl C MpOrpaMMoill JjaHo B pado-
te 1.5. Madopmarnus o BIUSHUN KaTeXOJIaMH-
HOB Ha aJjpeHopelenTopsl — B padore 6.9.

4

BJINSTHUH.

Yxka3zanus K 0popMIIeHHIO TPOTOKOJIA:

1. 3amonnure Tabmuiry. O6o3nagenns: HR — Heart Rate (UCC), BPsyst — Systolic Blood Pressure (A/lcwuc),
BPdiast — Diastolic Blood Pressure (AJ]aua), BPmean — Mean Hemodynamic Blood Pressure (AJlcrn).

2. 3apucyiite uamenenust YCC u A/l

3. CphenaiiTe 3aKJIfOUeHHE O XapaKTepe BIMSHUS Ha CHIYy M YaCTOTY COKpAIIEHHs CepJlla CO CTOPOHBI CHMITATH-
geckoro W mapacummarndeckoro oraenoB AHC, a Taxke 0 HEHpPOMEAMATOPHBIX MEXaHU3MaX peau3allil dTHX
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IMPOTOKO.JI

Kpsbica Bo3sneiicTBus Ha cepane Allcue | Aller | Allua | YCC |Alliyane [ Kpoica Bo3neiicTBusi Ha cepane Alleue | Allers | Allwa| YCC | ALy ase
Ne |McxonHble moka3aTean 98 66 53 | 161 Ne  |McxogHble moKa3aTesn 98 | 66 | 53 | 161
1. |Crumymsauums Symp. Nerves to heart T 155 | 114 | 96 | 211 5. | Crumymsmums Vagus Nerve to heart 69 43 | 32 | 116
Al1504UCCH o T T— AJ1150 4 UCCH oo - S
(o ) N gi NN S S— 1004 240 s R SRS
50 240 - | FUSRURUI EERS—— S——— 504 200 ----eoooo- S e
0] 200 o R, S S 0 160w - JURIBISIS SUNSIERTI. D ———
=1 H Sy, .
L 5| wrrenssenmneasfoasmonsmonsnenning Frmem s L e R
| 0 v Ol.5 liO MUH ) * OI.S IIO MUH
2. |Bsenenue noradrenaline, 5 pg/kg | 168 | 131 | 115 | 207 6. |Beexenue acetylcholine, 5 pg/kg 64 | 35 | 23 [ 124 |
AJT 150 9CCH ; AJT1504 UCCA——-oomeeeo OSSN FU— T
100 2804 5 1004 2404 . 9 L INUSE RN NS
504 240 i & s04 2004 R S E—
04 200- 0] 1604 R e S
160- , 1204 oo S R S—
L o] i | ol v 05 1,0 s
3. |Propranolol ®#eroomowron) 100 mg/kg 98 | 66 | 53 | 161 7. | Atropine ™M mmovToRaoD) 110 o mg/kg | 98 | 66 | 53 | 161
+ crumysistiast Symp. Nerves to heart T, | 116 | 77 61 | 181 + crumyssiiist Vagus Nerve to heart | 91 61 47 | 152
ATTIS0 UCCH oo | oo o ATN150o YCC o | oG oo S
D L T 00 o | = ] e e
R - Y PR, SORE—— S ————— 50 2004 b - B e
R\ RN - RN NSRS S e — R - s = . IR
51 =) ' a! g
UifrpenBl = B sy s e R D ey
| o [ v 4 0.5 1.0 mun L o ] v v 0.5 1.0 mun
4. |Phentolaming P00 100 mg/kg 98 66 53 | 161 BoiBoa: HeitpomennatopoM moCTraHrIMOHAPHBIX BOJIOKOH CHMIIATHYECKOTO
+ crumyisinus Symp. Nerves to heart T, | 156 | 115 | 98 | 210 ornena AHC, MHHEpBHUPYIOMINX CepAlle, SBISETCS . On
CTUMYJIHPYET - pELenTophl cepala, (1 wmu |) ga-
L e e B CTOTYy W CHIly €r0 COKpAlICHHH. CHUTBI
100 280--- xi - % ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ COKpAILCHUH cep/iia MPOsBIAETCS (T wiu |) AL
50 240 F) - 81 ereeee e HetipomennaTopom MOCTraHTIIMOHAPHBIX BOJOKOH MapacHUMITATUYECKOTO OT-
04 200-4--- §E - F e nena AHC, uHHEpBUPYIOLIUX CEPALE, SIBISIETCS .
160_,,,,5): - EE SISO S R—— OH CTUMYJIUpPYET - peLenTophl cepla, (1t unu |)
| 0" v 0,5 1.0 mun YacTOTY U CHIIy €r0 COKpAIECHUH. CHUJIBI

COKpaH_ICHI/Iﬁ cepana MnmposAaBJIACTCA

(T ume [) AL
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Paoora 15.5. KIMHOCTATHYECKHN PE®JIEKC

PaGora 15.6. OPTOCTATUYECKUI PE®JEKC

L]
REAS ccnemoBanue NaHHBIX pehIeKCOB MO3BOJISET ONPENETHTh (BYHKIMOHANILHOE COCTOSHUE MapaCHMIATHUECKUX U CHMIIATHYECKUX 1IEHTPOB, pe-
] TYJIMPYIOLINX paboTy cepaia. MaTepuasiabl 1 000py/10BaHMe: KYILIETKA, CEKYHIOMED.

[Ipu nepexoje yenoBeKa 13 MOJI0KEHUS CTOSL B TIOJIOKEHUE JIEKA YacTO-
Ta CepACUHBIX COKpAIICHUN YMEHBIIAEeTCs, YTO MPOSBISETCS B HOpME 3a-
Me/lJieHneM Tyiabca Ha 1-6 yn/mMuH. 3aMmelieHue myiabca Ooliee 4yeM Ha
6 y1/MHH yKa3bIBaeT Ha MOBBIIIEHUE TOHYCA TAPACUMIIATUYECKOTO OT/AeNa
AHC, perynupytomiero paboty cepaua. OTCyTCTBUE peaKIMu WU Mapa-
JOKCAJIbHBIN €€ XapakTep — ydalleHHe MyJibca — yKa3bIBaeT Ha Mpeoo-
nagaHue Tonyca cummnaruyeckoro otaena AHC.

Xoa padoThl. Y UCHOBITYEMOTrO B MOJOXEHUH CTOS mocie 4—6 MHUH OT-
JIbIXa HECKOJIbKO pa3 OMpEeAeIsiOT MyJbC 0 MOTYYeHHs] CTa0MIbHBIX TMO-
Kasarenel. 3aTeM UCTIBITYEMOTO IPOCST 0e3 3a/IepKeK Jiedb Ha KYIIETKY U
emé pa3 B TeueHue 15 ¢ moACYUTHIBAIOT MYJIbC, YMHOXAIOT Ha 4.

[Ipu nepexojie yenoBeka U3 MOJOKEHUS JIEKA B TIOJIOKEHUE CTOSI 4acTo-
Ta CepJCYHBbIX COKpAIEHUN yBeJMYHBAETCSl B HOpMe Ha 6—24 yn/mMuH.
VYyamenue nynsca 6os1ee ueM Ha 24 yI/MHUH CBHJIETEIBCTBYET O Mpeodia-
JlaHWU ToHyca cuMmriiatndeckoro ornena AHC, Mmenee yem Ha 6 ya/MuH —
napacummarudeckoro otaena AHC (B mepByro odepensb, saep Oyxaaro-
IIIETO HEPBA).

Xoa padoThl. Y HCIBITYEMOr0 B MOJOXKEHUH JIEKA ONPEIEIIAIOT MYyJIbC
(o Hayana mozacuyéTa MyJibca YeIOBEK CIOKOWHO JEXHUT 4—6 MuH). 3aTeM
€ro IpocsT BCTaTh 0e3 3aJepKEeK U CHOKOMHO CTOATH MO CTOHKE «CMHP-
HO». HeMejileHHO MOBTOPHO CUUTAIOT IYJIbC B T€UeHUE 15 ¢, yMHOXKaIOT
Ha 4.

Ykazanus K O(I)OPMJ'ICHI/IIO MMPOTOKOJIOB:

1. 3anuwume 4acTOTy IyJbCa B MOJOKEHHUH CTOS U JIEXKA, noocyumatime pasHOCTb Iynbca. Pa3HOCTE MyJibea 3anuceigatinme co 3HAKOM «+» HITH «—».
2. Coenauime 3axnoyenue 0 6ajaHce TOHyca CUMIIATHYECKOTO B MapacumMmarudeckoro otaenoB AHC, perynupyronmx paboTy cep/ia y UCTIBITYeMOTO.

IMPOTOKO.JI

IMPOTOKOJI

YacTtoTa nyJanca, yi1/MuH

YacroTa myJnca, yi/MUuH

CTOsA Jéxa pa3Hocthb nyabca [UIl néxa—Yll crosi]

Jéxa cTost pazHocth nyJibca [UII cros —UII néxkal

(N: -1 +-6)

(N: +6 + +24)

BriBOna:

BriBOI:

Pa6ora 15.7. JIBIXATEJIbHO-CEPJEYHBIN PE®JIEKC 'EPUHT A

UccnenoBanne pediexkca MO3BOISET ONPEAETUTh (YHKIMO-
HAJIBHOE COCTOSIHME (TOHYC) MapacHMIATHYECKOTO LIEHTpa, pery-
mupyrouero padory cepaua. Ilpu 3agepxke qpIXxaHus mocie riy-

Xoa pa6oThl. Y UCOBITYEMOIO, HAXOASAIIETOCS B MOJOXKEHUH CUASL, OICUUTHI-
BAIOT MYJbC, 3aTE€M MPOCIT €ro chesaTh ITyOOKHH BIOX U 3aJepXkaTb JbIXaHUE.
B 910 Bpems em€ pa3 moaCcUUTHIBAIOT NYJIbC B TeUeHHE 15 ¢, yMHOXKaOT Ha 4.

0OKOr0 BJ0Xa IMOBBIIIACTCA TOHYC sAA€p N. Vagi H 9acTOTa CCpacH-

MMPOTOKOJI

HBIX COKpalleHUH yMeHblIaeTcss B HopMe Ha 4—/ yJI/MUH.

YacToTa nmyJbca, yi/MUH

3amennenue nynsca Ha 8—10 ya/mMuH u Oonee yka3bplBaeT Ha IO-
BBIIIEHUE TOHYca mapacuMmmarndeckoro otaena AHC, menee

110 3a/1ePKKH
abixanus (310)

BO Bpems 3/
Ha BIOXe

pa3HoOCTh MyJbca
[UII na Baoxe — YII go 3/1]

4 ya/MUH — Ha TIOHIKEHUE.

(N: =4 +-7)

Matepuanbl 1 000py/10BaHHe: CEKYHJIOMED.

BriBona:
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Pa6ora 15.8. BJIMAHUAE AIETUJIXOJUHA U HOPAJIPEHAJIMHA HA COKPAIIIEHUS U30JIMPOBAHHOI'O YYACTKA TOHKOM KUIIIKH KPOJIMKA

Xon padotsl. /{1 ouenku BausHUs otaenoB AHC Ha MOTOpUKY KMIIIEUHMKA H30IMPOBAHHBIN yYaCTOK TOHKOM KHUILIKHM KPOJIMKA I10CIIEI0BATEIBHO
oporiaroT 0,001 % p-poM areTHIX0JUHA, 3aTEM, [TOCIIe OTMBIBAHUS KHUIIKK pacTBOpoM Punrepa, 0,2 % pactBopom HopaapeHanuHa (puc. 15.1.)

Yka3anusa K 0pOpMJICHUIO NIPO-
TOKOJIA.

1 IIpoananuzupyiime TOIXy4eHHBIC
i KPHBEIE.

2 Coenavime 3axnoueHue O BIIHS-

w HUM Ha MOTOPHKY TOHKOTO KHIIIEY-

HUKa OJYyXJaloIero U cuMIaruye-

Puc. 15.1. KumorpamMmbl COKpanieHui U30JUPOBAHHOTO YIACTKA | cppx HEpPBOB.

TOHKOH KHIITKU IO BIUSHUEM ateTiixonnna (1) u HopaapeHa-
nuHa (2).

ITPOTOKO.I
1. Bnyxnaromuii HepB OKa3bIBa€T Ha MOTO-
pUKY KHILIECYHHUKA
(cmumynupyro-

wee, yeHemarowjee) BIUSIHUE.

2. CuMnaTH4ecKre HepBbl OKa3bIBAIOT HAa MO-
TOPUKY KHUIIICUHHUKA
(cmumynupyrowee, yenemaioujee) BIusHUE.

I/ICl'lpaBI/lTb 3aJJaHMsl HA CTPAHUIAX

HNPAKTHYECKHUE PABOTHBI 3AIIIUINEHBbI:

153

(moamuch, mpenoaaBaTesis)




3ansaTue 16. OBIIAA ®PU3NOJO0I'USA CEHCOPHBIX CUCTEM. JATA 3AHATUA

3PUTEJIBHAA CUCTEMA «

20

JICHb

MECA1L rona

OCHOBHBIE BOITPOCHI:

1.

o

9.

[TonsiTue 06 opranax 4yBCTB, aHAJIM3ATOPaxX, CEHCOPHBIX cuctemax. Yuenue U. I1. [TaBnoBa 06 ananuzaropax. Oomue
MPUHIAIE (YHKITMOHUPOBAHUS, OOIME CBOMCTBA CEHCOPHBIX CHCTEM, POJb B MOMAJACPKAHUU (DYHKIIMOHATBLHOTO CO-
CTOSIHUSL OpraHu3Ma.

. Knmaccudukanust 1 QpyHKIIMM CEHCOPHBIX CUCTEM. 3HAYEHHE CEHCOPHBIX CHCTEM B PAa3BUTHUHU MO3Tra M IpOIEccax Io-

3HaHUS.

Penenropusbnii otnen. Kimaccudukanus M cBOWCTBA CEHCOPHBIX PEIENTOpOB. MexaHW3Mbl (DYHKIIMOHUPOBAHUS TIEp-
BUYHO- U BTOPUYHOUYBCTBYIOLIUX PELIENTOPOB. AHAJIOINOBOE U JUCKPETHOE KOAUPOBAHHUE B peLeNTOpax. AJantauus
penentopoB. Knaccugukaius perentopos 1o ux CnocoOHOCTH K alanTalru.

[TpoBoanukoBsii otaen. [lonstue o cnennduyeckux U HecneUPUIECKUX MYTAX Mepeaaud HHOOPMALIUH.

[Ipomeccer BeICIIEro KOPKOBOTO aHaym3a apepeHTHBIX cHUTrHANOB. CEHCOPHBIE TOJISA M SApa, ACCOIMATHUBHEIC TIOJIS.
B3anmopeiicTBre CEHCOPHBIX CUCTEM.

AnanTanusi B CCHCOPHBIX CUCTEMaX, e€ Mepru(epuIecKre 1 IEHTPAITbHBIC MEXaHU3MBI.

. 3putenbHas cucrema. Ctpoenue, GpyHKuuu. OCOOEHHOCTH CTPOEHHUS U CBOWMCTB Tia3a, obecrneyuBarone (QyHKINIO

3penus. OnTuueckue cpenbl ria3a. Pedpakuus u akkomonauus. [loHsTHE 0 MUONMM, TUIIEPMETPONNH, TPECOUONNH,
aCTUIMaTU3ME U IPUHLHUIIAX UX KOPPEKLIHH.

Crpoenue u pyHKUMU ceTyaTKu ria3a. POTOXMMHUECKHE MPOLECChl B PELENTOpax CETYATKU MpH JEHCTBUM CBETA.
@OYHKIUN MUTMEHTHBIX, TOPU30HTAIBHBIX, OUMOIAPHBIX, AaMAKPUHOBBIX U T'AHTJIMO3HBIX KJIETOK CeTyaTKH. MexaHu3-
MBI aJIallTalluK 3PEHMUS.

[lepenaua u o6paboTka MHGOPMAIMK B MPOBOAALIMX MYTSAX U LEHTPAIbHBIX OT/ENaX 3pUTENbHON cuctembl. Kopko-
BbII OT/I€N 3pUTENbHON cucTeMbl. DOPMUPOBAHUE 3PUTEIBHBIX 00PA30B.

10. Teopuu neroourymenus. OcHOBHbIE (POPMBI HAPYIIEHUS LIBETOBOI'O BOCIIPHUSTHS.
11. IBuxenus rna3. LlenTpanbHble U nepudeprudyeckue MEXaHU3Mbl KOOPIWHAIMM 3PUTENILHOM M TJIa30JBUTAaTEIbHON

(b yHKITHIA.

12. Bo3pactHble 0coO0eHHOCTH 3peHus. Kpurrnueckue neproasl CTAaHOBIEHUS (VHKIMK cBeToBocnpuaThs. I[lociuencTBus

KOCOIJIa3Ms Y AeTel I 3pUTEIbHBIX d)VHKUHf/'I

JUTEPATYPA

Ocnoenasn

[1].
[2]. C. 470-488.

,ZlonOﬂHllmeﬂthlﬂ
[3]. U. 2. C. 379-438.
[4]. C. 367-388, 402-403.

154




BonproOChHI 1JI1 CAMONIOATOTOBKU:

1.

2.

Uem oTau4aroTCs NEPBUYHO YYBCTBYIOIME PEIIENTOPHI OT BTOPUYHO-
YyBCTBYIOIIUX?

B uem nposBnsiercs amantarus pernentopoB? Kakue pemenTopsl OT-
HOCSITCS K OBICTPO QIaNTHPYIONTUMCS M KaKHMe — K MEJICHHO aJiarl-
TUPYIOIIUMCS?

Kakune mexanu3mbl 00ecrieynBarOT YETKOE BUICHHE TIPEIMETOB, HaXO-
JSIIMXCS Ha Pa3HOM paccTostHuH? UTo Takoe «Onmkaifiias TO4Ka sic-
HOT'0 3pEHUs»?

Urto noHUMAIOT 1o OcTpoTOM 3peHus? Kakas Gpopmyna ucronb3yercs
JUTS OTIPEICIICHHS] OCTPOTHI 3peHUs?

HccnenoBanue oCTpOTHI 3pEHUS MPOBOJMIOCH C PACCTOSHHUSA 3,3 M.
Hcnonw3ys Tabauiry CuBlieBa, ONMPEISIUTE OCTPOTY 3peHus o0caeny-
€MOro, €CJIM TP HKCCIIeIOBAaHWM TIPaBOrO Tjlaza OH 0e3 OIIMOOK
Ha3BaJl BCE CHMBOJIBI CEIbMOM, a JIEBOTO Tja3a — BOCBMOM CBEpPXY
CTPOKH.

6. B uem npuuunbl 6auzopykoctu? Kakue TUH3BI HYKHBI Ui €€ Kop-
pekiuu? J{ns KOppeKuu 1aaTbHO30PKOCTH?

7. Kakue Qoropenentopsl 0o0ecreyrBarOT BOCIPUSTHE CBETa U LIBETa
B YCJIOBHMSIX HM3KOW U BBICOKOM OCBCIIEHHOCTH?

8. Kakue siBneHust peructpupyrorcs Ha MeMmOpane (oTopelentopa npu
ero oceeleHnu? KakuMu HOHHBIMU MEXaHU3MaMH OHU O0YCIIOBJICHBI?

9. Ilpu uccnenoBaHUU MOJIEH 3PEHUS MAaLlMEHTa 0OHAPYKEHO BBINAJICHHUE
JIEBBIX IIOJIOBHUH IOJIEW 3peHust ¢ 00enx cTopoH. B kakoil yactu 3pu-
TEJbHBIX MyTEH UMEETCS NOBPEXIeHUE?

10.IIpu wccrnenoBaHWM TPAHUI] aXPOMATUYCCKOTO TOJSI 3PCHUS OBLIN
MOJIYYEeHBbl CIEAyIoIIMe pe3yiabTarbl. JIeBwlid rias: cepxy — 60°,
kHapyxu — 90°, kuu3zy — 65°, kuytpu — 60°. Ha 16° kHapyxu ObI-
JIO BBISIBJICHO OYaroBO€ BBIMAJIEHUE YYBCTBUTEIBHOCTH (CKOTOMA)
oboux rma3 B BUAe OKpyrioro mstHa. Jlaiite ¢usznomornveckyro
OLICHKY MOJIyY€HHBIM [TOKA3aTEIISIM.

Pa6ora 16.1. IIPO®ECCHUOHAJILHAS JIEKCUKA U BA3OBBIE NOHSTHSI (3aM0THAETCS I0MA CAMOCTOSITEJILHO)

AHanuzarop —

OctpoTa 3peHus —

CeHcopHbIii perienTop —

[Tone 3penus —

Ananranys CCHCOPHOU CUCTEMbI —

buHokynspHOE 3peHne —

3akon Bebepa-dexnepa —

Pedpakums —

PenentuBHOE 110J71E —

Muonus —
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PaGora 16.2. IIPOCMOTP YYEBHBIX BUIEO®UIBMOB

1. «OmnpeneseHne OCTPOTHI 3pEHUs ¢ MOMOIIbI0 Tadumy (02:17) — k pabore 16.3 u
2. «OnpeneneHue rpanuil mosis 3penus (mepumetpusi)» (05:34) — x padore 16.4.
[IpenoaBaTens MOXKET MPEAIIOKUTH MPOCMOTPETH JIOTIOITHUTENBHBIC BUACODMIBMEL, pa3MeniéHabie B JYMK.

Pa6ora 16.3. ONIPEJEJEHUAE OCTPOTHI 3PEHUSI

[Tox ocTpoToii 3peHusi MOHUMAIOT CITIOCOOHOCTH TJIa3a BOCIPHUHU-
MaThb JIB€ TOYKHU, PACHOJIOKEHHbIE HA MUHUMAIIbHOM PACCTOSIHUU JPYT
OT JIpyra, Kak oTAeNbHbIe. J[Be TOYKM OyAyT BOCIPMHHMATHCS pas-
JIENIbHO, €CJIM UX M300pa)KeHHsl Ha ceTyaTKe (Ba aKTUBUPOBAHHBIX
dotopernentopa) OyayT pa3aeieHbl KaK MUHUMYM OJTHUM HEBO30YkK-
NEHHBIM (OTOPELIETITOPOM, B MHOM cllydae N300pakeHue CONbETCS.

fovea
N & 5 B

Puc. 16.1. llpuanumn GopMUAPOBaHUS ONTOTUIIOB

VYron, o0pa3oBaHHBIA KpallHUMH TOYKaMH paccMaTpUBAEMOIo
IpeaMeTa U y3J10BOM TOYKOM IJia3a (HaXOAMTCA y 3aJHEro Mojroca
XpyCTaJluKa), Ha3bIBAIOT yenom 3penus. ['71a3 yeroBeka CHOCOOEH
pasnauyath JBE€ TOYKU pa3fesibHO moj yrioM 3peHus 1' (1 yriosas
MUHYyTa). OCTPOTY 3peHHsI TaKoro rias3a cuuTaroT paBHoi 1.0. Heko-
TOpBIE 3JI0POBBIEC JIFOJM MMEIOT BBICOKYIO OCTpOTY 3penus 1.5, 2.0
elIUHUIBI U Oosiee, YTO HE SBISAETCS NPU3HAKOM T'MIIEPMETPOIUH.
B npakTudeckoil AeATENbHOCTH HOPMAJIbHOM CUYUTAETCS OCTPOTa
3peHust He menee 0.8 eI[I/IHI/II_IIS.

Matepuanbl u 06opyaoBanue: TaOIUIBI 1JI OIPEEIIEHUS OCTPO-
ThI 3peHus A ganu (I'onoBuna wnm Cusuesa, OpioBoit) u i Oiu-
34, yKa3Ka, pyJeTKa Ha 5 M, IIUTOK JUIs ri1asa.

Xoxa pa6otbl. MccnenoBanue mMpoBOAUTCS € TIOMOIIBIO TabIHIl ¢ OyKBaMu
yObIBaroIuX pazmMepoB. Pa1oM ¢ kaxoi cTpokoil OykB ciieBa yka3aHo pac-
crosiaue (D), ¢ KOTOpOro HopMabHBI 143 JOJKEH BUICTh OYKBBI JAHHOU
CTPOKHU oA yrioM 3penus 1'. TaGauily pasmeniaroT Ha XOpOLIO OCBEIEHHOM
crene (> 700 nx). McnibiTyeMblii TOJDKEH HaXOAUThCSI HA PACCTOSIHUM 5 M OT
tabauubl. McenenoBanue npoBOAUTCS JUIs KaXI0T0 IJ1a3a OTENbHO, Hauu-
Has ¢ mpaBoro. OUH I1a3 UCIBITYEMBIN 3aKPBIBAET CIIEUAIBHBIM IIUTKOM.
Henonyctumo HajaBiuBaTh Ha I71a3, LyPUTHCS, HAKJIOHATh TOJIOBY.

HccnenoBatens Ha 2—5 ¢ yCTaHABIMBAET KOHUMK YKa3KU TOYHO 110/ OYKBOI
(onroTnnoM) Ha TabaMLe, UCIBITYeMbIH A0JDKeH e€ Ha3BaTh. OnpeneneHue
HAYMHAIOT C MOKa3a B pa30uBKy onToTunoB 10 psaa Tabiauibl, MOCTENEHHO
nepexozs K psaaMm ¢ Oojiee KpynHbIMM 3HakaMu. OCTpOTy 3peHUs OLeHU-
BaIOT MO CaMOW HI)KHEW CTPOKE, B KOTOPOM OBLIM MpaBHJIBHO Ha3BaHbI BCE
3Haku. [Ipu HEOOXOJMMOCTH PACCUUTHIBAIOT OCTPOTY 3peHHUs 10 hopmyie:

V=d/D,
rae V — octpota 3penust (Visus); d — paccrosiHue 10 TaOmHIsl (T. €. paccTo-
SIHUE, C KOTOPOTO UCTIBITYeMBIH BHIUT CTPOKY); D — paccrosiHue, ¢ KoTO-
POro HOPMAaJIbHBIH 7143 TOJDKEH OTYETIMBO BUAETh OYKBBI JAHHOM CTPOKH.
Yka3zanns k 0popMIICHHIO IPOTOKOJIA:
Onpeenure 0CTPOTY 3peHHs 000X TJIa3 U CPABHUTE C HOPMOM.

IMPOTOKOJI

3akimioueHue (HOpManbHas, CHUNCEHA)

T'na3
[IpaBbIit
JleBnIit

OcTtpora 3peHust

Y nereit npeamernoe 3peHue mosBIseTcs B Bospacte 2—3 Mec. OcTpoTa 3penns B Bospacte 4 mec. cocrapmser okono 0.01, K rony — 0.1-0.3. Octpota 3penus, pasuas 0.8-1.0, hopmupyercs
K 5—15 ropam. [Ipu uccneoBaHMM OCTPOTHI 3PEHUS NIPEIBAPUTEIIBHO IPOBEPSIOT 3HAHUE ONTOTHIIOB (3BE3/1a, CJIOH, CAMOJIET U T. 11.) PeOEHKOM.
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Pa6ora 16.4. ONIPEJEJEHUE I'PAHUIL ITOJISA 3PEHUS (ITEPUMETPHSI)

ITosieM 3peHHMsi Ha3BIBACTCS MPOCTPAHCTBO,
BUJIMMOE TJIa30M 4YeJIOBeKa MpyU (pUKCaLK B30pa
B OIHOM TOYKe. BenuurHa 1oss 3peHust Heoau-
HAKOBA Yy PAa3NMYHBIX JIIOAEH M 3aBHCUT OT
(YHKIIMOHATIBHOTO COCTOSIHUSI CETYaTKH IJ1a3a,
TITyOWHBI PaCTONOKEHHUS TJIA3HOTO S0JI0Ka, pas-
MepoB U (GOpMBI HATOPOBHBIX Iyr W Hoca. Pas-
JMYAIOT I[BETOBOE (XpOMAaTHYECKOE) U OeclBeT-
HOe (aXpoMaTH4ecKoe) Iojie 3peHus. Axpoma-
THYECKOE TOJIe 3peHHsl OOJNbIIe XPOMAaTHIECKO-
ro, TaKk KaKk OHO OOYCJIOBJICHO HaJIMYUEM Majo-
Y€K, paClIOJIOKCHHBIX IMTPECUMYHICCTBCHHO HA IIC-
pudepun ceryatku. [ pa3nuUHBIX IIBETOB I10-
Jie 3peHHUs TaKkKe HEOIUHAKOBO: OOJBILE BCEro
OHO JUISI CHHETO L[BETa, a CaMOe Y3KOe ISl 3emE-
Horo. IIpumepHble TpaHUIBI aXpOMATHYECKOTO
MOJII 3PEHUS COCTABISIIOT KHapyxku 90°, kBep-
xy — 60°, knytpu — 60°, kauzy — 70°.

Martepuanabl U 00OpyIOBaHUE: TEPUMETP
dopcrepa, 00BEKTH (MapKH) pa3HBIX ILBETOB,
HHHeﬁKa, IBCTHBIC KapaHAallun.

Xon paborbl. Kunetnueckass nepyuMeTpusi BBIIOJIHIETCS C IOMOILLIBIO MEpU-
MeTpa Popcerepa, IpeACTaBIAIOMIEro co00i MTAaTUB C MOABWKHON MeTayinde-
CKOM JTyro¥i ¢ JAefieHusIMA (B Tpajaycax) Ha OOKOBOM MOBEpXHOCTH. McTIbITYyeMbIi
CaIUTCsl CIMHOW K MCTOYHUKY CBETAa M YCTaHABIIMBAET MOJ00OPOIOK Ha MOACTAB-
Ky IITaTHBA cJeBa — JJIs UCCIIEIOBAHUS [IPAaBOro rias3a. BelcoTy moacTaBku oT-
peryaupyiTe Tak, 9TOOBI HYKHUN Kpai TIIa3HHIIBI HAXOIWIICS Ha YPOBHE BU3HP-
HOM Iu1acTUHKU. Ha mpoTshKkeHnu Becero ucciaeoBaHus B30p 00CIeayeMoro riaasa
ocTaércst (PUKCUPOBAHHBIM Ha O€NOM TOUKe MepuMeTpa, Apyroi ria3 3aKpblBaeT-
cs wuTKOM. HauunaliTe nMccienoBaHue ¢ TOPU3OHTAIBHOIO IMOJIOKEHUS HEPH-
MmeTpa. MeuleHHO ABUTaiiTe OOBEKT (LIBETHOW KBaJpaT WIM KPY>KOK IUaMETPOM
5-10 MM) 1o BHyTpeHHEN MOBEPXHOCTH JIyrH OT Mepuepuu K LEHTPY; UCTIBITYEMBbIN JTOJDKEH Ha3BaTh
MOMEHT TOSIBJICHUsI 00BEKTa B I0JIE€ 3pEHMS U YKa3aThb ero 1BeT. Eciu 1jBeT He Ha3BaH WM Ha3BaH Helpa-
BUWJIBHO, MPOJOJIKAIOT ABHKEHHE CTUMYJIA 10 MOMEHTa ono3HaHus 1sera. [lo mkane Ha gyre nepumerpa
OTMEThTE TpaHULly 1oJs 3peHust. [loBropute uccienoBaHue Npu AByX KOCBIX U BEPTHKAIBHOM IOJI0XKE-
HUSX MIEPUMETpa JJIsl IBETHOTO 00BEKTa, a 3aTeM Uil 00beKTa Oernoro nseta. Heo0Xomumo B KaXIoM Me-
pHIaHe MPOBOJUTH TeCT-00BEKT J0 IEHTPa, YTOOBI YOSIUTHCS B COXPAHHOCTH 3PUTEIBHBIX (QYHKIUN Ha
BCEM NPOTSHKEHHH TI0JIs 3peHust. Pe3ynbTaTsl (B rpaaycax) BHECUTE B TAOIHUITy B IPOTOKOJIE.

Yxka3zanus K opopMIICHHIO POTOKOJIA!

[lo nomyuyeHHBIM pe3ylbTaTaM Hauepmume cpaHuybl XPOMATHUYECKOTO U axpOMaTHYECKOIo IOJIeH
3perus. CpaBHUTE BEITMUUHY IOJIS 3pe€HMS 71 OEJIoro 1BeTa ¢ OTMEYEHHOW Ha cXeMe HOPMOM U C Io-
JSIMM 3pEHMS JJIS IPYTUX LIBETOB, OOBSACHUTE NPUUYMHY PA3JIUYUS MEKIAY HUMHU.

ITPOTOKO.I

Besnuuna moJisi 3peHus NpasBoro riaasa, °. Ieser:

| I BoiBoOa:

JKENTHIH/
3eJIEHbII

HanpasJienus oceii .
CHHHT

. A
s HATA

KPACHBIM Oenblii

180° (xkHApyX)N)

135° (kBepxy KHapyKH)

90° (xBepxy)

45° (kBepXy KHYTPH)

0° (xuyrpn)

315° (kHU3Y KHYTpH)

270° (kHU3Y)

225° (KHU3y KHapy»Xu)
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Pa6ora 16.5. ONIPEJEJEHUE JOKAJM3AIUMN CJEIOTO ISITHA (OIBIT MAPHOTTA)

Cienoe mATHO NpeACTaBisieT co0Oil 00nacTh Moysl 3peHHsl, B KOTOPOU OTCYT-
CTBYET CBETOBAsi UyBCTBHTEIBHOCTh — (PU3UOJIOTMUYECKYI0 CKOTOMY. OHO (opmH-
pyeTcst B MPOEKLIMK BBIXO/1a 3pUTEIBLHOTO HEPBA, T. €. TaM, IJIe Ha CETYaTKE OTCYT-
CTBYIOT (pOTOpEIENTOPBHI.

Jluck 3pUTENBHOrO HEpBA PACHOJIaraeTCsl Ha HA3aJIbHOW MMOBEPXHOCTH IJ1a3HOIO
g0JI0Ka 10 CpeqHeH JIMHUM, OTOMY CIIeNoe MATHO OOHApy>KUBAeTcs OOBIYHO Ha
15-25° B BUCOYHOI MOJIOBHHE IO 3peHUsS. B OOBIUHBIX YCIIOBHUSIX YEJIOBEK HE 3a-
MeYaeT ero Hajuuuus Oyarogaps OMHOKYISIPHOMY 3pPEHUIO0, TBMYKEHUSM TJ1a3 M CIO-
COOHOCTHU 3pUTENILHOIN KOPBI TOCTPAauBaTh HEIOCTAIOIINE DIIEMEHTHI U300paKEHUSI.

Marepuanbl u 00opynoBanue. TecToBble H300paKeHNUs, IMHEHKA.

Xoja padoThbl.

A. 3akpoiiTe mpaBblii IJ1a3 U CMOTPUTE JIEBBIM IJIa30M HAa KPECTHK CIpaBa Ha pHU-
cynke. HaumHaiite MeqieHHO mpUOIMKaTh TECTOBOE M300pakeHUe K ria3y, OTMe-

k. TloBTOpuTe HccaeI0BaHNE, KaK 9TO OIMUCAHO B 4acTH 4.
OTMeThTe, KakUM 00pa3oM 3aIlONHSAETCA IMYCTOW KPYKOK
B JIEBOH YacTH M300paKeHUs MPH MONaJaHUMU B 001aCTh Clle-
II0T0 ISITHA.

Jasi HAIMYIKME pa3pbiBa B YEPHOU mosoce. [Ipu smom 630p om Kpecmuka He Omeo-
oume!

Yka3anus K 0o(popmMJIeHHIO POTOKOJIA:

1. VkaxuTe JNOKAIM3alHUI0 CIENOro IMATHA, PaCCUUTaB YIJIOBOE
paccTosiHUE OT HETO JI0 3PUTENLHON OCH.

2. OnuinuTe MEXaHU3M UCUC3HOBEHHUS Jie(heKTa H300paIKEHUSI.

B DN

[TonpoOyiite cnenath TO ke mMpaBbIM TnazoM. OTMeTsTe oTnuyms. [lepeBepHuTe
n3o0paxkenue Ha 180° ¥ MOBTOPUTE HCCIIEIOBAHME.

B ToT MOoMeHT, korna 4€pHas moyioca CTaHeT CIUIOIIHOM, U3MEepPhTE PACCTOSIHUE OT
riia3a 10 KpecTuKa M OT IIEHTpa KPEecTUKa JI0 CepeAnHbI pa3phiBa. Paccumraiite yr-
JIOBO€ PACCTOSIHUE ¢ OT 3PHUTENBHOM OCH JI0 CJIETIOTO MATHA BOCIOJIL30BABIIUCH
MIPSIMOYTOJIBHOTO TPEYTOJIbHHKA!

PaccrosiHue OT KpecTHKa 0 cepeUHbl pa3pbiBa MOJI0CHI
PaccrosiHue ot kpecTrka 70 riasa

a = arctg(

)

Z[.Hﬂ pacqéTa BCJIMYUHELI yTJIa & MOXXHO BOCHOJIb30BATHCA MHTEPHET-CEPBUCAMU, HAIIPUMED,
https://www.fxyz.ru

ITPOTOKO.I
1. PaccTOsHUE OT KPECTUKA JI0 CEPEMHBI Pa3phiBa CM.
PaccTosHHE OT KPecTHKa JI0 I71a3a UCIIBITYEMOTO cM.
o = arctg ( / )= °.

2. BeiBoa. Criernoe mATHO PAcIOJIOKEHO B
MIOJIOBHHE TIOJISI 3PEHUSI HA PACCTOSHUM NMPHUMEPHO
OT 3PUTEIILHOM OCH.

MecTto BbIXOJa OUCKa 3PUTENBHOTO HEpBa pacrojiaraercs Ha
MOJIOBMHE TJIA3HOTO sI0JI0KA.
MexaHn3M HUCUE€3HOBEHUS CJIETIOTO ITSITHA.
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Pa6ora 16.6. ONPEJAEJEHUE YYBCTBUTEJIbHOCTH HEHTPAJIBHBIX OBJIACTENA CETYATKHA (KOMHLIOTEPHASI KAMHI/IMETPl/Iﬂ)

OmnpezneneHue cBETOBOM UyBCTBUTEIBHOCTH LEHTPAIBHBIX 00-
JacTeld CeTYyaTKU MMEET BaXXHOE 3HA4YEHME, TaK KaK OHa BO
MHOI'OM OIIPENENSIeT OCTPOTY 3peHHs. UyBCTBUTEIBHOCTH 3a-
BUCHUT HE TOJBKO OT ()YHKIIMOHAJILHOTO COCTOSIHUS HEHPOHOB 3TOM 4a-
CTH CETYaTKH, HO U OT KPOBOTOKA B €€ COCYZAaX, COCTOSIHUS 3PUTEIBLHOTO
HEPBAa, 3PUTENBbHBIX ITyTEH, 3pPUTEIBHON KOPBI U APYTHX (HaKTOPOB.

Xoa paOorbl. PaGora BBINOMHSAETCS C IOMOLIBIO IIPOrpaMMBbI
«05_EyeTests» — «Field sensitivity test». [Ipu Bxoae B mporpamMmy Ha
JKpaHe MOSBIAETCS KOOPAMHATHAS CETKA, COOTBETCTBYIOLIAS YIJIOBBIM
pasMepaM LEeHTpadbHON obOnacTu cetyarku. Ha cerke HaHeceHwl 68 To-
4eK, KOTOpbIe B IIpOLEcce UCCIEAOBAaHUS OyAyT MO OJHON MOSIBJIATHCS
Ha DKpaHe B CIIy4allHOM IOPsJIKE.

Pabota BbInosiHsAeTCS MOCIEe TEMHOBOM a/IalTalliK 3pEHUSI B 3aTEMHEH-
HOM KOMHare. Bamm riasa JOJDKHBI HaXOAUTHCS HA PACCTOSIHUM OKOJIO
30 cM OT 3KpaHa Ha YpOBHE €ro CEepeAMHBI (B 3TOM CIIydae pacCcTOSIHUE
MEKITy OKPYKHOCTAMHU CEeTKH coctaBut 5°). [Togonpure moa60poIokK, 3a-
KpBIB OJVH TJa3 NaJbLAMHU JAJOHU, U JIEPKUTE TOJIOBY MAKCHMAJIbHO
HEeNoABIKHO. MccnenoBanue mpoBOIUTCS Uil KaXK/I0T0 IJ1a3a OTAEIBHO.

Osnaxomvmecs ¢ paboroit mporpammsl. Haxxmurte «Entery. Koopau-
HaTHas CEeTKa HCYE3HET, B LEHTPE MOSBUTCA KPECTHK s (UKCAUU
B3UIs1a. B BepxHeM neBoM yrity OyaeT UATH OOpaTHBIA OTCUET TOUEK,
HauuHas ¢ 68. B TeyeHue Bcero BpeMEHU HCCIICIOBAHUS B3IJISIA 10JI-
7KeH ObITh (UKCHPOBAH Ha KPeCTHKe B IleHTPe dKpaHa. Uepes Heko-
TOpOE BpeMs B I0JI€ 3pEHUS MOSABISAETCS CBETSIIAsAcAd TOuKa. SpKOCTh
TOYKH ITOCTENIEHHO BO3pAacTaeT, U B KAKOH-TO MOMEHT CTaHOBUTCS J0-
CTaTOYHOM AJI TOro, YTOOBI pa3iauuuTh €€ Ha TEMHOM H3KpaHe. Kak
TOJIBKO TOYKAa CTAHOBUTCS pPa3jIM4YMMOM, HEMENJIEHHO HaKUMalTe
«Enter». Uem paHnblie Bbl 3aMe€UYaeTe CBETSILYIOCS TOYKY, TEM MEHBIIE
APKOCTh, HEOOXOJMMas A BOCHPUSATHS CTUMYJa JaHHBIM YYacTKOM
CeTYaTKH, TO €CTh TeM OOJIbIlIe €€ YyBCTBUTENbHOCTD. [locie nosBneHus
HECKOJIbKUX TOUYEK BEPHUTECH B MEHIO, Ha)kaB «ESC» 1 «ESC».

3ano60 HauHume mecm u GbINOJIHUME €20 NOTHOCMDBIO.

[locne mosiBieHUs mocienHedl TOUKU Pe3ysbTaTbl TECTUPOBaHUA Oy-
IyT TPEACTABICHbl B BUAE UX I[BETOBOI'O PACIPEIEICHUS B COOTBET-
CTBMM €O LIKaJIOM 1BeTOB. TOYKM CHHEro LBeTa OTPaXKaroT YYacTKH
MaKCHMaJbHOW CBETOUYBCTBUTEIIBHOCTH, TOYKH T0JyOOro, 3e1€HOro,
KEITOro, KPaCHOIO U CHUPEHEBOI'O I[BETOB COOTBETCTBYIOT Y4acTKaM CO
BcE Oosee u 0ojiee HU3KOW YYBCTBUTEIHHOCTBHIO 3pPUTEIBHON CHCTEMBI.
[TpeoOnananue cMHEro U royyooro IBeTa TOBOPUT O BBICOKOW UyBCTBHU-
TEJIBHOCTH CETYATKH, 3€JIEHOTO U KEITOTO — O HOPMAIBHOM CpeIHEn
qyBCTBUTEIBHOCTH. [Ipu CHMYKEHHOHN YyBCTBUTENBHOCTH CETYATKU Mpe-
00712/1at0T TOUYKH KPACHOTO U CUPEHEBOTO 1IBETOB.

3HAYUTEIIBHOE BIIMSHUE HA PE3yJIbTaThl UCCIEIOBAaHUS OKa3blBACT Ka-
YeCTBO 3aTEMHEHHUS M BpeMs IpPEeIBapUTEIbHOM TEMHOBOW ajanTaluu.
Ho npu BbIMoOIHEHUN pabOThl B OAMHAKOBBIX AJISl BCEH IPYIIIbI YCIOBU-
AX Pe3yNbTaThl Pa3JIMYHbIX UCIBITYEMbIX MOKHO CPaBHUBATh U IIPU He-
IPOJIOJDKUTEILHOM BPEMEHH aJarTal|H.

Jlnst BeIxoia u3 nporpammbl Haxmute «Alt+Taby, 3akpoiite okHO.

Yxka3zanus Kk 0popMJIeHHIO NPOTOKOIA!

1. Oyenume cBETOBYIO UyBCTBUTEIHHOCTD 3pUTEIBHON CUCTEMBI B IIEHTPAIb-
HOH 001aCTH OIS 3peHUSL.

2. Vkasicume NOKaTM3aLUIO CJICTIOTO MSTHA U MEXaHU3M €T0 BOSHUKHOBEHUSL.

3. Coenaiime 6b1600 O COCTOSIHUM CBETOBOM UyBCTBUTEIBHOCTH IICHTPATBHBIX
o0JlacTeil CeTYaTK! UCCIIeyeMOro Tiasa.

IMPOTOKO.I

1. Ha skpane npeo0iaaaroT TOUKU I[BETOB.
2. Y4aCTOK CHIDKEHHOM YyBCTBHTEIBHOCTH ( —
¢u3nonornuecKas CKOToMa) pacrosiaraercs Ha ° KHapy»Xu

U SIBJISIETCS IPOCKIIUEH

3. BeiBoa. UyBCTBUTEILHOCTD CETYATKH HCCIICTYEMOTO TJ1a3a

(svicoras, cpeomsisi /HOPpMATLHAS/ UNU CHUICEHHASL).
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Pa6ora 16.7. ONIPEJAEJEHAE BPEMEHU TIPOCTOM

Pa6ora 16.8. ONPEJEJEHUE CBETOYYBCTBUTEJILHOCTH I'JIA3A ITPA HOMOIIA
AJTATITOMETPA (IeMOHCTpanus)

CEHCOMOTOPHOM PEAKIIMUU
v

BpeMs ceHCOMOTOpHON peakIuu XapaKTEepU3yeT 3a-

TpaThl BPEMEHHU Ha OCYIIECTBJICHUE TaKUX (U3HOIO-
M ryyecKux IpOLECCOB KaK BOCIPUATHE 3PUTEIHHOTO
CUTHaJa CeT4YaTKoW TIJa3, mepenada adQepeHTHBIX HEPBHBIX
UMITYJICOB M3 CETYATKU B IEPBUYHYIO 3pUTEIbHYIO KOpY, Ilepe-
Jlaya CUIHAJOB U3 3PUTEIILHON KOpBI B aCCOLMATUBHYIO TEMEH-
HO-3aThUJIOYHYIO KOPY U Jjajiee B ABMUraTesbHble 00JacTU KOPBI
JOOHBIX J0JeH, mepenava orryna 3(G(epeHTHBIX CUTHAJIOB I10
KOPTUKOCIIMHAJIBHBIM IIyTSM K MOTOHEHPOHAM CIIMHHOT'O MO3ra,
AKCOHBI KOTOPBIX MHHEPBHUPYIOT MBIIILBI NPEAIJICYbS U Mallb-
LIE€B KHUCTH.

Xon pa6orwl. Bridepure mporpammy «05 EyeTestsy —
«Reaction test», nasxkmure «Enter». B menTpe sxpana mosBiis-
eTcs SIPKUH TpeyroyibHbli 00bekT. Beskuii pa3 mocne nosiiie-
HUs 00BEKTa KaK MOYKHO CKOpee HaxxuMaiiTe kiaBuiy «Entery.
[Tocne xaxkmoro mpenbsiBieHus o0beKTa (Kpome 1-ro) KOMITbIo-
Tep NOKa3blBAECT CpeAHEE 3HAUYEHUE BpeMeHu Bameil ceHcoMo-
TopHOI peakuuu. [ToBTopute Tect. BHecure B mpoTOKOJ 3Haye-
HHUE TO0KasaTels mocie ero crabunusanuu (00bIYHO mocie 5-8
Ha)KaTui).

Ykazanusg K 0QOPMJICHHIO NMPOTOKOJA: CPABHUTE BPEMs
Bameii peakuuu co cpeiHMM 3HAUEHHEM BPEMEHHU peaKluu
cTyaeHToB Bameii rpynnsl. BHecuTe JaHHBIE B IPOTOKOJL.

=Jd_ (CrnocoOHOCTh pearupoBaTh Ha U3MEHEHHE BEJIMYMHBI CBETOBOTO MTOTOKA SIBIISETCS
(GyHIaMEHTALHBIM CBOMCTBOM 3PUTEIBHON CHUCTEMBI U XapaKTepU3yeTcs MOKa-
A 3areneM a0COJTITHOIO MOPOra CBeTOBO YyBCTBHUTEJIbHOCTH — HAUMEHBIIUM

KOJIMYECTBOM CBETOBOM 3HEPruM, MpHU BO3ACUCTBUM KOTOPOW Ha CETUATKy rias3a
BO3HHUKAET OIIYyIleHHEe cBeTa. B HopMme abCONMOTHBIN MOPOTr CBETOBOM UyBCTBUTEIBHOCTU
IJla3a yeJoBeKa MpH MOJHOM TEMHOBOM alanTaliy MpOoJoHKUTEILHOCTRI0 60 MUH U Ooee
paBen 8,7923x10°2-2,355x107° anmoctins6 (ac6), a npu 10-MHUHYTHOI amanTamuy Koeo-
nercs ot 1,75%x107% 1o 1,1x107° ac6 (8 cpeanem 4,2x10° acb).

Marepuanbl U 00opyaoBaHue. AnantToMeTp, TaOIUIBI I ONpeieNieHus] aOCOMOTHON
CBETOBOI UyBCTBHUTEIIbHOCTH, BATHO-MapJieBble Cali()eTKH, aHTHCENTHK.

Xoa pa6orsl. OnpezeneHue CBETOBOM YyBCTBUTEIBHOCTU M OCTPOTHI 3pEHUS IPOBOAST
B YCIIOBUSX 3aTeMHEHHs, nocie 10—15-MMHYyTHOM ajanTaluy HUCHBITYEMOTO K TEMHOTE.
B none 3penust agantomeTrpa ycTaHaBIMBAIOT KaKyroo-muOo ¢urypy (KBaapar, Kpyr WiIH
kpecT). HaunnaoT uccienoBaHue mpu MOJIHOM 3aTEMHEHUH OIS 3pEHUS CBETOMMIBTpa-
MU. MeasIeHHO YBEIMUMBAIOT SIPKOCTh CBETA IMyTEM YMEHBIICHHS KOJIMYECTBA CBETO(PHITb-
TPOB M U3MEHEHUs pa3Mmepa auadparMbl 10 MOMEHTA MOSBICHUS Y UCIIBITYEMOTO OIIyIIe-
HUA cBeTa, He ucuesatouiero B teueHue 10—15 c. [lomyueHHas BeauuMHA SIPKOCTH MPE-
CTaBJIsSIET A0COTIOTHBIN MOPOT CBETOBOM UyBCTBUTEIBLHOCTH, KOTOPBIN BbIpaxkaeTcs B aco.
3areM MpoJOJIKAIOT YBEIUYMUBAThH APKOCTh (UTYPHI, O TEX IMOP, MOKA MCIBITYEMBbI Tpa-
BWJIBHO HE ompeaenut e€ ¢popmy (Hampumep, kBaapar). JlaHHast BelUYHHA SIPKOCTH TPE]I-
CTaBJIsIeT OO0 MOpOr pa3au4eHus .

PazHuna Mexay BeIMUMHAMHU [OPOra pasivyeHuss U abCONIIOTHOIO MOpora CBETOBOM
YYBCTBUTEIHHOCTH MPEACTABISIET COO0H PA3HOCTHBIN MOPOT Pa3InICHHUS.

MPOTOKOJI

1. Cpennee BpeMs CEHCOMOTOPHOM peakiuu (U3 5—8 ompenerne-
HUi) ctyneHTa i, = MC.

2. CpenHee BpeMsi CEHCOMOTOPHOM PEaKIUU y CTYACHTOB TPYII-
nel t,, = MC.

3. BoiBoa. CpenHee BpeMsi CEHCOMOTOPHOM peaKkIuK Y UCTIBITY-
€MOr0 OTJIHMYAaeTCss OT CPEJHEer0 BPEeMEHH B TpyHne H
(tom — ) / £, x 100 % = =

%.

IMPOTOKOJI

Ilopor cBeTOBOIi YYBCTBHTEJIbHOCTH
Yci10BUS IPOBEIEHUsT HCCJIETOBAHUS »
a0COJIOTHBIH NOpOr pa3jinyeHust
CyMMapHas IJI0THOCTh CBETOMHILTPOB
u nuadparmel
SIPKOCTB, ach
Pa3zHOCTHBIN OPOT COCTAaBISAET acO.
BbIBO/: CBETOBAsI YyBCTBUTEIBHOCTD (6 HOpme, HudICE HOpMDL).
[Ipu yBenmueHUH IPOIOIHKUTEIBHOCTH aJalTAallii CBETOYYBCTBUTEIBHOCTD )
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Pa6ora 16.9. UCCIIENJOBAHHUE HBETOBOI'O 3PEHUSI

I'na3 yenoBeka MOXKET Pa3yinyaTh KaK OTTEHKH YEpHOro, OeJIoro U ceporo
[[BETOB, TaK M BCE L[BETa M OTTEHKU pagyru. CrocoOHOCTH MPaBUILHO
pa3nuyaTh OCHOBHBIE IIBETAa HAa3bIBACTCS HOPMAJIbHOW TpUXpOMasueH,
JIIOJY C HOPMAaJIbHBIM LBETOOLIYIIEHUEM — HOPMAJIbHBIMU TPUXPOMAaTaMHU.

VY HEKOTOpBIX JIIOAEH, Yallle y MYXXYMH, BCTPEYAIOTCS pa3IMyHble HapyIIECHUs
I[BETOBOTO BOCHPUATHUS. BBIICHSAIOT TpH TUIIA BPOXKICHHBIX A€()EKTOB I[BETOBOTO
3peHus: Je(eKT BOCIPUATHS KpacHOro IBsera (MpoTaHomus), 3eiéHoro (meiire-
paHonus) u cuHero (TpuraHomusi). CocTosiHUE, NPU KOTOPOM IOHMKEHO BOC-
IPUATHE KAaKOTro-TMOO IBETa, Ha3bIBaeTCs aHOMAaJIbHOM Tpuxpomazuel. IlomHas
CJIETIOTa Ha ONPEENIEHHBIM I[BET HA3bIBAETCS JUXPOMAa3UEH (pa3indaroTcsl JIMIIb
7iBa 1IBETa), a CJernoTa Ha Bce 1[BeTa (4epHO-0esoe BOCIpUsATHE) — MOHOXPOMa3u-
eil (axpomasueit). [lonHas nBeToBas clienoTa BCTpeyaeTcsl KpailHe peiko.

HccnenoBaHue 1IBETOBOIO 3peHMsI UMEET 0co00€ 3HAYCHHE VIS JIUL, KOTOPBIM
1o poay mnpogeccuu HeoOXOAUMO XOPOIIO OPUEHTHPOBATHCS BO BCEX I[BETAX —
Bpauam, Ju3aiiHepaM, XMMUKaM, BOAUTENSIM, KOCMETOJIOTaM U T. 1.

Jlis nuarHocTuky J1e()eKTOB LIBETOBOTO 3PEHUS HMIMPOKO MCIOIb3YIOTCS MOJU-
xpomarudeckue Tadnuupl E. b. Pabkuna win Mmmxapel. OHE COCTOAT U3 pa3HO-
LBETHBIX KPY>KKOB OJIMHAKOBOM SIPKOCTH (HECKOJIbKO ypoBHeEH sipkoctu). Hekoro-
pble U3 HUX, OKpAIIEHHBIE B OJIMH I[BET, 00pa3yloT Ha (hOHE OCTAIbHBIX, OKPAIICH-
HBIX B JIpyrod IBET, KaKyio-HUOyAb 1upy win Gurypy. OTH BbIAEISIONIUECS 110
L[BETaM 3HAKHU JIETKO PA3JIMYMMBI IPU HOPMAJIBHOM IBETOOLIYIIEHUH, HO CIIMBa-
IOTCSl C OKPY>KaIOLUM (POHOM IIPU HETIOIHOIIEHHOM LiBeToBOCIpusATHH. Kpome Toro,
B TaOJIMIIaX €CTh CKPBIThIE 3HAKHU, OTJIMYAIOIIMeCs OT (poHa He 1O IBETY, a MO SPKOo-
CTH COCTABJISIONINX MX KPY/KKOB. DTH CKPBIThIEC 3HAKW (He)pas- & % A
JIMYAIOT TOJIBKO JIMIIA C HAPYIIEHHBIM LIBETOOIYILIEHUEM.

JlanHble TaOIULBI JOJHKHBI PETYISPHO MOBEPATHCS ISl KOH-
TPOJISl U3BMEHEHUS TOHA WM HaCBILIEHHOCTH LIBETOB.

B HacTosmiee Bpemst Bc€ Oouibliiee pacpoCTpaHEHHE MOJIy4atoT KOMIIBIOTEPHBIE
[W]rj [®] BEPCUM MOMHXPOMATHYECKHX TaOJIMI] UM TECTOB HA MX ocHOBe. OnHa-
. : KO UX HCIOJb30BaHHE TPEOYeT CrelnaabHON MOBEPKU N300paskeHU U
[=]

KaTMOPOBKU BUACOTEXHUKH. [lomydeHHbIe B OBITY pe3ysbTaThl HE MO-
T'YT CIIY)KUTh OCHOBOM JJI1 MEAUIIMHCKOW JUarHOCTUKH.

ol

Martepuanbl 1 000pyaoBaHMe: MOJIUXPOMaTHYECKHE Ta0-
munpsl E. b. Pabkuna wim Mmmxapel, SKkpaH A7s 3aKPBITUS OJ1-
HOTO IJ1a3a, CAHTUMETPOBAs JIEHTA Ha 5 M.

Xoa padoThlI.

HccnenoBanue mpoBOAUTCS MpH JTHEBHOM ocBelieHuu. O0-
CJIETyeMbIN CHIIUT CIIMHON K UCTOYHHMKY cBera. Kaxmyio Tao-
JULy CleNyeT YCTaHaBJIMBAaTh CTPOIO BEPTUKAJIBLHO HA YPOBHE
ry1a3 ueneityemMoro Ha paccrossuuu 0,5-1 m ot Hero. He peko-
MEHAYEeTCS KJIacTb TaOJMIbl HAa CTOJN WM JIepKaTh UX
B HAaKJIOHHOH IJIOCKOCTU — 3TO MOXKET MCKA3UTh PE3YJIbTaThl
uccienoanus. [IpogomKUTENbHOCTh SKCIIO3ULIMN OJTHOM Tald-
JIMIIBI HE JI0JIKHA MPEBBIIIATH O C.

Kaxnapiii a3 oOcnemyercs OTAENBHO, MPU ITOM BTOPOH
IJ1a3 3aKpbIBAETCS CHEIUMAIbHBIM IUTKOM. Ecnu uccnenyemsblit
MOJIb3YETCsl OUYKaMH, TO OH JOJDKEH paccMaTpHUBaTh TaOIHUIIbI
B oukax. [Ipm MaccoBbIX mpodeccHoHaNbHBIX 0TOOpax, C Ie-
JbI0 DKOHOMUHU BPEMEHM, JOIYCTUMO IIPOU3BOJIUTH MPOBEPKY
JIBYX I'J1a3 OJTHOBPEMEHHO.

Yka3zanus k 0GpopMIICHHIO IPOTOKOJIA:

1. Onuwume pe3ynbTaThl UCCIEIOBAHUS IIBETOBOCTIPHUSITHS.

2. Caenaiite 3aKiIfOueHHE O HATMYMN WM OTCYTCTBHU HapylICHUH
[BETOBOTO 3PEHHS y HMCIBITYEMOro. B cilyuae BBISBICHHS Hapyliie-
HUH yKasicume, K KAKOMY BUIY OHH OTHOCSTCSL.

MMPOTOKO.JI

1. McnibITyeMblil TIpaBUJIBHO pacro3Hal (6ce unu
Hem) 1HdpHl, OyKBbI, GUTYphl B Tabnuiax PaOkwHa wim
Nmmxapsl.

2. BeiBoa.
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JOMOJHUTEJIbHBIN MATEPHUAJT

Padora 16.10. OLIEHKA IIOPOI'OB LIBETOBOM YYBCTBUTEJBbHOCTH 3PEHUSI

PaGoTa BBINOJHAETCSA € MMOMOIIBIO MPOTrPAMMBI

«05_EyeTests» — «Color test» mnocie TeMHO-

BOM ajanTaluu 3pEHUs B IOJIy3aTCHEHHOU
komHare. [Ipu BrimroueHun nporpammsl «Color test» Ha
JKpaHe MOSBIAIOTCS 1Ba OCBEIEHHBIX KBaIpaTa.

A. IlocTeneHHO yBenWuuMBas HMHTEHCHUBHOCTb IBETa
JIEBOr0 KBajpara MyTEM HaXaTUs KiaaBulM «D»,
HaluTe MOPOTOBYI0 BEIMYMHY HMHTEHCHBHOCTH LBETA
KBaJpaTa, IIpu KOTOPOM HUCIBITYEMBI YBEPEHHO OIIpe-
nenut e€ nuser. Haxxmure xiasuiy «Enter» u 3anummu-
T€ YCIOBHYIO IIOPOrOBYIO BEJINYUHY Pa3IMYCHUs JaHHO-
ro usera. Ilompocure HCHIBITYEMOro HE CMOTPETh Ha
9KpaH M HaKaTHeM KiaBHIIH «S» u «W)» cMeHHTE IBET
Ha JPYroW, yMEHBIINUTE €r0 UHTCHCUBHOCTD 10 HYJIA I10-
CJIeZIOBAaTEeNIbHBIM Ha)kKaTHEeM KJIAaBUIIK «A». 3aTeM yBe-
JUYMBAalTEe MHTEHCUBHOCTD I[BETA, HA)KMMasl Ha KIIABU-
1y «D», u HaiiiuTe MOpOroByro BEIMUYUHY HHTEHCUBHO-
CTH ILIBETA JIEBOTO KBAJApaTa, pyU KOTOPOM HUCIIBITYEMBbIN
YBEPEHHO OIpENEIUT HOBBIN 1BeT. HaxxmuTe kiaBury
«Entery» u 3anummure yCIoBHYIO MOPOTrOBYK0 BeJIMYUHY
pa3iauyeHust AaHHOro uBera. IloBropure omnpeneneHue
MIOPOIOB PA3JIMYEHHUs IS APYTUX LBETOB.

hyado i

b. YcraHoBUTE NMPOU3BOJIbHYIO, OJHM3KYI0 K CPEIHEH, HHTCHCUBHOCTh OKPACKH JIEBOTO
KBaapara nocjaca0BaTCIbHbIM HA’KaTUCM KJIAaBUIITH «Dy. I/ICHBITyeMBIﬁ JOJIPKCH HaKaTUueEmM
KJIQBUIII — WIN <— T0J00paTh WACHTUYHYIO HHTCHCUBHOCTh OKPACKH MPAaBOTO KBaJpaTa.
[Tpu 3aBepieHnn moxoOpa HAXXMUTE KinaBuiry «Enter» u 3anummre nudpoBbie 3HAUYCHHS
Pa3HOCTHOIO MOpPOra uBeToBOCHpHUATHs. [Ipy MOTHOM COBNAJICHUU WHTEHCHUBHOCTH
1BeTa pasHOCTHRIN mopor paBeH 0,00; HecoBmaaeHNEe MOA00PA OTMEUACTCS ITOJIOKHUTEIb-
HBIMU WJIM OTPUIIATEIBHBIMHA 3HAYCHUSIMH Pa3HOCTHBIX TIOPOTOB, BEJIMYMHA KOTOPHIX MH-
JTABHAYaJIbHA.

Yka3anust K 0pOpMIIeHHIO IPOTOKOJIA

1. Ommemvme senuuunvl nopo2os pa3iIuyeHUs pa3IudHbIX LBETOB. Cpaguume MOIY-
YeHHBIE PE3YJbTAThl C IPYTUMH CTYJECHTAMH TPYIIBI U YKAXKHUTE 1BETA, JJIs1 KOTOPBIX IMO-
pOru pa3InyeHs] MaKCUMaJIbHbl U MUHUMAaJIbHBI.

2. Onpedenume @enruyuHy pazHOCTHOTO MOPOTa LIBETOBOCIPUSATHUS U OJHOTO U3 I[BE-
TOB.

3. B ciydae BbIsBIEHMS HapyILIEHUH ykaocume, K KAKOMY BUJTy OHU OTHOCSTCS.

IMPOTOKOJI
1. 3HayeHust MOPOTOB Pa3NUUEHUS [IBETOB COCTABIISIOT:
KpacHBII ; AKENTHIN ; 3CIEHBIN ; CHHHM

2. 3HayeHue pa3HOCTHOTO OPOra BOCTIPUATHS

3. BeiBoa. [lopor pa3nnyenus: MakcuMaleH s
JUIS 1Bera. HapyiieHus 1BeTOBOroO 3peHHUs:
(He eviasnenvl; ecu 6bIAGNIEHbI, MO KAKUE).

I[BETA COCTABJISIET
1[BETa 1 MUHHUMaJeH

HcnpaBuTh 3a1aHUA Ha CTPAHMIIAX HNPAKTHYECKHUE PABOTHBI 3AIIIUINEHDbI:

(moamuChH MPenoaaBaTeis)
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BausTue 17. OU3UOJIOI U CJIYXOBOM, BECTUBYJISIPHOM, BKYCOBO, JATA 3AHATUA

OBOHSTEJIBHOMN U COMATOBUCIIEPAJIBHOM CEHCOPHBIX CUCTEM. « »

20

CHUCTEMA BOJIEBOH UYBCTBUTEJbHOCTH ACHB

MECA1L rona

OCHOBHBIE BOITPOCHI:

1.

9.

CayxoBas cuctema. OcoOOEHHOCTH CTPOCHHUSI M CBOWCTB 3BYKOIPOBOJISILETO anmnapaTa. 3aluTHbIe pedIieKchl. 3ByKOBOCTIPH-
HUMAIOLIUH anmnapar ciiyXxoBoi cucteMbl. CTpYKTYpbl BHYTPEHHEIO yXa, UX (QYHKUUU. MexaHu3M Bo30YXI€HHsI BOJIOCKOBBIX
kieTok. CiryxoBast aJlanTarus.

MexaHn3Mbl BOCIIPUATHS U aHaIU3a 3BYKOB. KoaupoBaHue 4acTOTHI M CUJIBI 3BYKOB. JIoKanu3anus HCTOYHMKA 3ByKa. buHay-
panbHbIi ciyX. [lepemadya u 0OpaboTka MHPOPMALKMK B MPOBOMSIINX MYTSIX W HEHTPAIBHBIX OTIENAX CIyXOBOH CHCTEMBI.
CiyxoBast kopa.

Bectubynsipaas cucrema, e€ ¢pyHkuun. OCOOEHHOCTH CTPOCHHUS U CBOMCTB penenTopHoro oraena. OyHKuuu BecTuOyIope-
LIENTOPOB MPENABEPHs] U MOIYKPYKHBIX IPOTOKOB. MeXaHN3M BOCHPUATHS U OLICHKH ITOJIOKEHMS TEJIa U €ro NepeMelICHUs
B ipocTpancTie. [lepenavya u o6paboTka nHGOpPMAUK B MPOBOAIIMX MYTSIX W HEHTPAIBHBIX OTHENaX BECTHOYISPHOH cH-
cTeMbl. Peakiiun opranu3ma Ha pa3paxeHue BeCTUOYIIIPHOIO arnmapara.

BkycoBas cucrema. BkycoBas peuenuus. [IpoBoasiiye nyTu U LieHTpaJIbHbIE OTJIENbI BKYCOBOM cucTembl. Bocripusitiue BKy-
ca. Knaccudukanus BKycoBbIX omtynieHui. Peakiiuy opranu3ma Ha BKYCOBBIE pa3ipaxkeHus. BkycoBas ajanTanus.
Ob6onsaTenpHas cucrema. Penenus 3anaxos. [IpoBonsiiiye myTy M HeHTpabHBIE OTENBI OOOHATEIBHOM cucTeMbl. Bocipusitue
U Kiaccudukanys 3amnaxon. Peakiiuy oprannzMa Ha paszzipakeHue 0OOHSTEIbHON CUCTEMBL. A anTtanys. 3aluTHble pedIIeKChl.
ComaroBucliepaibHas ceHcopHasi cucteMa. KokHas uyBCTBUTENBHOCTh. Mexanopeneniusa. Buasl penentopon. Ilepenaua
1 00paboTKa MH(OPMAIK B TPOBOJAIINX MYTAX U LEHTPAIBHBIX OT/AEaX.

Tepmopenenuus. Posb K0k, BHYTPEHHUX OPTaHOB, COCYA0B U LIEHTPAJIbHOM HEPBHOM CUCTEMBI B TepMopenenuud. [lepena-
4ya 1 00paboTKa HHPOPMALIMU B MIPOBOIAIIMX MYTAX U LIEHTPAIbHBIX OoTAenaxX. Peakiiuu opranu3zma Ha JAeHCTBHE TeIUla U XO-
a01a.

[TponpuonenTrBHAs YyBCTBUTENIBHOCTh. PernentopHbele MexaHn3Mbl. OCOOEHHOCTH CTPOEHHUS MPOBOMALIMX IMyTeH W LEH-
TpaJIbHBIX OTAENOB. POJIb B BOCIPUSTUN U OLIEHKE MOJIOKEHUS Tejla B MPOCTPAHCTBE, B POPMUPOBAHUYU MBIIIEYHOTO TOHYCA,
O3Bl U JBU)KCHUH.

HNHTeponenTBHAs 4yBCTBUTEIBHOCTh. PenenTopHble MeXaHW3Mbl. BUIbl MHTEPOLIENTUBHOW YYBCTBUTEIBHOCTH. Peakumn
OpraHM3Ma Ha pa3Jpak€eHUe UHTEpOLENnTOpoB. Poib MHTEpoLeNINY B OAEpKAHUY TOMEOCTA3a.

10. Hoummienust. boxnp u e€ 3navenne. CoBpeMeHHBIE MPEICTABICHHs O HOIUIICTIIINY 1 IIEHTPAIBHBIX MeXaHn3Max oomm. Teo-

pun 6onu. Buapl OGomu. AHTHHOLMIENTHBHas cucTema. HelipoxuMudeckue MeXaHW3Mbl aHTHHOUMIENUWU. [loHsTHE
O MPUHIHIAX 00€300JIMBaHMUS.

11. BOSpaCTHBIC 0COOEHHOCTH pa3BUTHUA U (pYHKL[I/IOHI/IPOBaHI/IH CCHCOPHBIX CUCTCM.

JIMTEPATYPA

Ocnosnasn

[1].
[2]. C. 489-518.

ﬂonoﬂuumeﬂbuaﬂ
[3]. C. 438-504.
[4]. C. 388-413.
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BoImmpoCHI 111 CAMOIIOAIOTOBKH:

1. Kak u3MeHseTCsl aMIUTUTY/la, CHJIa U 9acTOTa 3BYKOBBIX KoJeOaHU
IpU TIepeiade ux 4epe3 CTPYKTYPhI cpetHero yxa?

2. B xako#l 4acTu yIWTKU IMIUPUHA OCHOBHOMW (0a3wisipHON) MeMOpaHbI
HanOonbiras? Kakue 4acToThl BOCHPUHUMAIOT BOJIOCKOBBIC KIICTKH,
pacIoI0KEHHBIC B 3TOH YaCTH OCHOBHOW MEMOpPaHbI?

3. Ilpu uccnenoBaHUM CIIyXOBOTO aHAU3aTopa ObLIa BBHISBIICHA JIaTepa-
nu3anus 3Byka BieBo. CiieBa BpeMsi KOCTHOM MPOBOJIMMOCTH COCTaBH-
70 18 ¢, BoznymHON nipoBoguMoctd — 18 c¢. CripaBa Bpemsi KOCTHOM
IIPOBOJIMMOCTH COCTaBUJIO 7 C, BO3AYLIHON mpoBoauMoctd — 36 c.
JaiiTe pU3N0IOrHUYECKYIO OIICHKY MOJIyYCHHBIM PE3yJIbTaTaM.

4. brnarogaps 4eMy Ha JIMHCWHBIC YCKOPEHUS U YCKOPEHUS CHIIBI TSDKE-
CTH PEarupyroT PerenTopbl OTOJUTOBOTO ammapara U HE PearupyroT
perenTophl MOTYKPYKHBIX KaHAJIOB?

5. K KakuM BKYCOBBIM BEIIECTBAM YYBCTBHTEIBHOCTh YEIOBEKA MAKCH-
MajbHa?

6. AddepeHTHble BOJOKHA KAKOTO aHAIM3aTOpa IO MYTU B MEpBUYHBIC
30HBI KOPBI HE MPOXOSAT Yepe3 TajJaMyC U HE MEePEeKPEeIInBaIOTCs?

7. Kakne ydacTku KOXHM 00Jaal0T HauOOJNbIIeH MPOCTPAaHCTBEHHO-
pa3IMYUTENHHON CIIOCOOHOCTHIO?

8. Ilpu maccuBHOM crubaHUM JIEBOM PYKU B JTy4e€3alsCTHOM CyCTaBe HC-
MBITYEMBI YTBEPHKIAET, YTO PyKa HE U3MEHUJIA CBOCTO IOJIOKCHHS.
C napymienueM (QyHKIUU KaKOW CEHCOPHOM CHCTEMBI 3TO MOXKET OBITh
cBs3aHo? Kakue 30HBI KOPBI TOJIOBHOTO MO3Ta Y4acTBYIOT B (hopMupo-
BaHUU UCCIIElyeMOTo 4yBcTBa?

9. HazoBuTe OCHOBHBIE MeIUATOPHI OOJTH.

10. KakoBa ponp Tanamyca B (GOpMHUPOBAaHUU OOJEBOM UyBCTBUTEIHHO-
ctu? O6onsTeNnbHONU? JIpyrux BUIOB UyBCTBUTEIBHOCTH?

11. Ha yenoBeka aelcTBYeT OOJIEBOM pazapakuTeb. MOXKHO JIU, HE CIIpa-
mMBast 0T4ETa 00 ero OUIYIIEHHUSX, y3HATh, YTO OH YyBCTBYET 00JIH?

12. TlepeuncianTe OCHOBHbIE AHTHHOIUIICITUBHBIE CUCTEMBI.

Pa6ora 17.1. IIPO®ECCUOHAJILHAS JJEKCUKA U BA3OBBIE IOHSTHSI (3aM0JIHAETCS J0MA CAMOCTOSITEIbHO)

bunaypanbHbIi CIIyX —

Aynuomerpus —

3amuTHBIE CITYXOBbIE peICKCh —

OtonuToBEIC OpraHbl —

DuponuMmpa —

[TonykpyxHbIe KaHATB —

OHAOKOXJICAPHBIA MOTECHIIUAT —

boap —

MukpodOHHBII MOTEHIHAT YIUTKHA —

ITporomaruueckas 601b —
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Pa6ora 17.1. (mpomoskenue)

OnukpuTHieckas 60J1b —

DHIopPUHBI —

AHTI/IHOI_II/II_I CIITUBHBIC CUCTEMBI —

[IpocTpaHCTBEHHBIN TOPOT JUCKPUMHUHALMOHHON YyBCTBUTEIIBHOCTH —

Pa6ora 17.2. IIPOCMOTP YYEBHBIX BUJIEO®NILMOB

— 1 1. «®usnonorus ciayxa» (08:45);
m 2. «MexaHu3MBbI CIlyX0BO# uyBcTBUTENEHOCTIY (08:40).

[IpenogaBaTens MOKET MPEUIOKHUTH MPOCMOTPETH AOMOJIHUTENbHBIE BUACODUIBMBI, pa3MmeméHHbie B DY MK.

Pa6ora 17.3. ONIPEJEJIEHAE HATIPABJIEHHUS HCTOYHHUKA 3BYKA

UYenoBek U )KMBOTHBIE 00J1aat0T IPOCTPAHCTBEHHBIM CIIyXOM, KOTOPBIN
II03BOJISIET YCTAHOBUTH MECTO PACIIOJIOKEHUS UCTOYHHKA 3BYKa, CTEIIEHb
€ro yAQIEHHOCTU M HAIPABIICHHE €0 NEPEMEIICHUS, a TAaKKE YBEIUYH-
BAaeT YETKOCTb BOCHPUATUA. BpeMeHHBbIE XapaKTEpUCTUKU IIPOCTpaH-
CTBEHHOTI'O ciyxa 0a3upyroTcs Ha 00beIMHEHNH JAHHBIX, OJYYaEeMBIX OT
oboux yueil (OuHaypaJbHbIi ciayX). buHaypanbHblil ciyx onpeznenserT-
sl IByMs OCHOBHBIMH (akTopaMu. J[JI1 HU3KMX 4acTOT BaXKHEUIIUM (ak-
TOPOM SABJISIETCS PA3JIMYUE€ BO BPEMEHM JOCTHKECHUS 3BYKOBOW BOJIHOM
IIPaBOTO U JIEBOTO yXa, JJI BBICOKMX YaCTOT — pa3JInuusl B UHTEHCUBHO-
CTH 3BYKa.

Matepuajbl 1 000py10BaHHe. CTETOCKON C TpyOKaMu Pa3HON IJIu-
Hbl, KAMEPTOH, KapaHJallx.

Xoa padorsl. McnbITyeMblil ¢ 3aKpbITBIMU IJ1a3aMH JJOJDKEH OIpeje-
JUTh HaIpaBJIICHHE MCTOYHHMKA 3BYKa, CO3JAaBAEMOI0 IOCTYKHBAaHUEM
(HampuMmep, KapaHAAIIOM O KapaHJall) UM 3BYKOM KaMepTOHa CIIpaBa,
CJIEBA, CIIEPEaH, C3a1 3a CIIMHOW MCIIBITYEMOr0. 3aT€M BCTABBTE B YIIU
HCIBITYEMOI'O OJIUBBI CTETOCKOIIA, O/IHA U3 TPYOOK KOTOPOIO 3HAYUTEIb-
HO AnuHHee Apyroi. CTETOCKOI TOJKEH HaXOAUTHCSA Y UCIBITYEMOrO 3a
cnuHoW. [loBTOpHTE OMBIT C ONpENEIeHHEM HaIpaBJIEHUS HCTOYHHKA

3BYKa.

Yka3zanusa Kk oQpopMIIEHHIO NPOTO-
KOJIa:
1. OTmeTbTe MpaBUIIBHOCTH OIpeJie-

JICHUA JIOKAJIM3allu HCTOYHHKA 3BYKaA. HBI

1. VictibITyeMblil onpeiensieT JoKaln3aluio HCTOYHNKA 3ByKa
2. Ilpu npoBeieHUN MCCIEIOBAHUS CO CTETOCKOIIOM HCTIBITYEMbIH JIOKAIH3yeT UCTOYHHK 3BYKa CO CTOPO-

HPOTOKOJI
(npasunvho, HenpasuibHo).

2. VYKaxuTe, KaKk 3aBUCHT BOCIPHS-

THUC JIOKAJIM3alluil UCTOYHUKA 3ByKa OT eTCs

3. BoiBoga. OI[HI/IM n3 (baKTOpOB, JIC)KAIIUX B OCHOBC ONIPCACICHUSA JIOKAJIIN3allu UCTOYHHUKA 3BYKA, ABJISA-

JUITMHBI TPYOOK CTETOCKOTIA.
3. OObsicHUTE MeEXaHu3M HaOIroma-
€MOT'0 SIBJICHUSL.

910 MMPOUCXOAUT BCJIICACTBUC

AKTUBAIIMU BOJIOCKOBBIX KIJICTOK YyXa,

PacroI0KEeHHOTo OJIMKe K MCTOYHUKY 3ByKa. CpaBHEHHE MPOUCXOIUT Ha YPOBHE
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Pa6ora 17.4. UCCJIEJOBAHUE KOCTHOM M BO3YIITHOM MPOBOJAUMOCTH (ONBITHI BEGEPA U PUHHE)

OnbIT Bebepa.

Pa3nnyaroT KOCTHYIO U BO3YLIHYIO IPOBOJUMOCTD 3BYKa. Bozmy-
Hasl IPOBOJIMMOCTh 3ByKa 00€CIEUMBACTCS PACIPOCTPAHEHUEM 3BYKO-
BOW BOJIHBI OOBIYHBIM MyTEM uepe3 3BYKONPOBOIAIIMK ammapar.
KocTHOe mpoBenecHMe 3Byka — 3TO I€pefadya 3BYKOBBIX BOJIH HEIIO-
CPEICTBEHHO Yepe3 KOCTHU Yepena.

Matepuajibl u odopyaoBanue: kamepToH 128 (Cigg) mium 256 I'i
(Czs6), ceKyHIOMEp, BATHBIC TAMIIOHBI HJTH OCPYIIIH.

Xon padotbl. PykosTKy 3Bydalero kaMepToHa IPUCTaBbTE K cepe-
JUHE TEeMEHHW (WIM HAa3MOHA, WM BEPXHEW YENIOCTH HaJ pe3laMH).
BblsicHUTE y HCHBITYEMOrO, CIBIIIUT JIA OH 3BYK OJMHAKOBOM CHJIBI
WIM K€ OJHHUM yXOM 3BYK cibluleH jayuiie. [lpu nmopaxeHuu 3ByKo-
BOCIIPMHHUMAIOLIETO anmnapara HaOJIOJaeTcsl JiaTepalu3alus 3ByKa
B CTOPOHY 37I0POBOI'0 yXa, P MOPAKEHUH 3BYKOIIPOBOJIALIETO arlIa-
para 3BYyK JaTepajlu3yercs B CTOPOHY MOPaXEHHOro (IJIOXO CIIbIIIa-
niero) yxa. [loBropure onbIT, 3aKpbIB CIIYXOBOM IMPOXOJ OJHOIO yXa.

OnbiT Punne. CpaBHeHHE BO3AYITHONW U KOCTHOM ITPOBOJAMMOCTH 3BYKOB
no3BoJsieT AuddepeHunpoBaTh MOBPEXKICHHE 3BYKOIIPOBOAAIIETO M 3BYKO-
BOCIIPUHUMAIOILIETO AMNapaToB.

Xon padorbl. PykosTKy 3Bydalllero KaMepToHa MPUCTABbTE K COCLIEBU]I-
HOMY OTPOCTKY M HM3MEpPbTE€ BpPEMs /10 MCUYE3HOBEHHMs OILYIIECHHS 3BYyKa
(BpeMs KOCTHOW IPOBOAMMOCTH). 3aTe€M, HE IpeKpalasi OTCYET BPEMEHH,
MIOJHECUTE TOT K€ KaMEPTOH K HapyKHOMY CIIyXOBOMY mpoxony. B Hopme
HCIBITYEMBIN TOJIKEH CIIBIIIATH 3ByYaHUE BCE €€ KOJIEOIIOUIErocs: Kamep-
ToHa. M3mMepbTe obiiee Bpemsi, B Te€YEHHE KOTOPOIO CIBIIIEH 3BYK (BpeMs
BO3IYIIHOM TPOBOAMMOCTH). [ToBTOpUTE HICCIIeIOBaHKE C APYTOM CTOPOHBI,
CTapasich JOOUTHCS OJMHAKOBOW CUJIBI 3BYyYaHUS KaMEpPTOHA.

B HOpMme BpeMsi BO3IYUIHOH HPOBOJUMOCTH OOJbIIE BPEMEHH KOCTHOM
MIPOBOAMMOCTH U MPUMEPHO OJMHAKOBOE C 00EHX CTOPOH (nosioxcumens-
Holil onvim Punne). [lpy HapylieHUH 3BYKOIIPOBOJSIIErO annapara BpeMs
BO3IYIIHOW MPOBOJUMOCTH HE MPEBBIIIACT BpeMsl KOCTHOU (ompuuyamens-
Hotil onvim Punne).

IMPOTOKO.JI

1. JIarepann3anus 3ByKa
(ne eviasnena; eciu evisignena, ykaxcume HanpasieHue).

2. Ilpu 3aKpBITUH HAPYKHOTO CIYXOBOTO MPOX0/a HabIoaeTcs jgare-
pann3anys 3ByKa B CTOPOHY yxa.

3. BeiBoa. [TpuunHoil narepanu3aiiy 3ByKa siBIsSeTCs

MMPOTOKOJI
BpeMmsi npoBeieHus1 3BYKa, €
Yxo KocTHas npoBoaumocTh Bo3zaymnas npoBoaumMocTb
(NI Ciog = 35 C; Coge = 20 C) (N Cpg= 1715 C; Coge = 40 C)
[IpaBoe
Jlesoe

BriBoa. OmnwiT Punne

((q1

O011ee 3aKkiI04eHNe N0 pe3yJabTaTaM onbITOB Bedepa u Punne

Hapymenue | JIarepaausanus (oneiT Bedepa) OnbIT Punne Ommemome +/— A 2
P Her \7
b Her . Bo3zaymHas > KocTHOM ‘ e
/ (3BYK IO cpeiHEH JTMHUN) K N =
o | 3ByKO- K 310pOBOMY yXy Bo3ayurHas > KOCTHOIA, 3 ——
{ BOCTIPUSITHSI KOpOYe Ha CTOPOHE MOPAKECHUS /1 E
\ 3ByKo- . KocTHas > BO31yIIHOM et
Y K mopaxéanomy yxy = BOSYLIHOH,
MIPOBEICHUS KOCTHasi KOpo4e Ha 3/I0pOBOH CTOpOHE
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Pa6ora 17.5. UCCIEJOBAHUE 3ABUCUMOCTH CJIYXOBOM YYBCTBUTEJBHOCTH OT YACTOTHI 3BYKA (AVIMOMETPUS)

—L_ VX0 yeroBeKka BOCIPUHUMAET 3BYKOBBIC KOJCOAHMS B Jra-

nazoHe 16-20 000 I'u. HauGombiias 4yBCTBHUTEIBHOCTH K
I 3BYKOBBIM KOJICOaHUSM HaxouTcs B npenenax 1-5 kl'm, uro
COBITIQIA€T C AMANA30HOM YacTOT YEJIOBEUYECKOM peuH.

YyBCTBUTEIIBHOCTh CHUCTEMBI CIIyXa OLIEHHBAIOT M0 MHUHHMAaJIbHOMN
BEJIMYMHE 3BYKOBOTO JaBJCHHUS, OCTATOYHOM JUIi BO3HHMKHOBEHUS
CIIyXOBOTO OIIYIIEHHUS, T. €. TI0 MOPOTY CIBIIKUMOCTU. B obnactu ya-
CTOT YEJIOBEUECKOH pedyr OH OJU30K K HyJt0. JJisl onpeiesieHus: 3TOro
MHWHHMAJIBHOI'O 3BYKOBOI'O JAaBJICHUS UCIIOJIB3YHOT ayAUOMETPHI. C ux
MOMOIUIBIO B KJIMHUYECKOM MPaKTUKE TeHEPUPYIOT 3BYKOBBIE Kojeba-
Hus B nuamnaszoHe oT 125 no 8 000 ['m (anmmapaTsl 3KCHIepTHOTO Kilac-
ca— y10 20 000 I'm) ¢ uaTeHcuBHOCTHIO OT —10 10 120 nb. s Toro
9TOOBI OXapaKTEPU30BaTh COCTOSHHE CIIYXOBOM CHCTEMBI Y UCHIBITYe-
MOTO, HaXOJAT MOPOTH CJBIIIMMOCTH JJS KaXIOoW (hPUKCHPOBAHHOM
YaCTOTHI 3BYKOBBIX KOJICOAHUN M CTPOSIT TpadrUuECKy0 3aBUCUMOCTD
MOPOTOB CIIBIITMMOCTH OT YaCTOTHI 3ByKa — ayIHOrpaMMmy.

B kimHuKe 0OBIYHO CTPOSAT KPHUBYIO, OTPAXKAIOIIYIO PA3HHUIY MEXKIY IOKHOM
Y U3MEPEHHON BETMYMHAMU [OPOTra CIBIIIMMOCTH Ha Pa3HbIX YacTOTaxX.

HopMasbHbIM CUMTAETCsl OTKIOHEHUE OT AOJIKHBIX BEJIMYUH 110 25 1b.

MarepuaJbl 1 000py10BaHME  ayTUOMETP, HAYIIIHUKH.

Xoa pa6otbl. C mOMOIIbIO TeHEPATOPa 3BYKOB ONPEIEIUTE HOPOrH a0COIMIOTHON
CIIyXOBOH UyBCTBUTENILHOCTH (B Jenubenax) Ajsl pa3inyHbIX 4acToT. Bo Bpems mc-
CJICZIOBAHMS B MMOMEUICHNH JIOJDKHA COOMIONAThCA MOJIHAs TUIIKHA. JIto0ble mocTo-
POHHHME 3BYKM BIMAKT Ha pesynbrar! McneiTyeMblil oTMedyaeT MOMEHT, Korja
CJIBIIIMT B HAYITHUKAX CaMbI TUXUH 3BYK, HAXKaTHEM Ha KHOIIKY WU JPYTUM 3HAKOM.

Yxka3zanus K opopmMJIeHHIO POTOKOJIA:

1. 3anonnume TabauIy U nocmpotime ayauorpaMmy UCIBITYeMOro (B LIEHTpE).

2. Haiioume pasznuyy: «A3MepeHHasi — JOJDKHAs (HOpMaIbHAs)» BEIUYUHBI TOPOTOB
CIBIIIMMOCTH U TIOCTPOITE KIMHUUYECKYIO ayAorpaMMy (crpaBa).

3. TlyHKTHpPOM nocmpotime aynuorpaMMbl MAIUEHTa C TYTOYXOCTBIO.

4. Vkaxcume o0nacTp HaWOOINBIIECH CIyXOBOW UYyBCTBUTEIHHOCTH HCIBITYEMOTO.
Kaxue n3menenus ayauorpaMMbl MOTYT YKa3bIBaTh Ha CHIDKEHHE CITYXOBOM UyBCTBH-
TEIbHOCTH?

IMPOTOKO.1
Mopor, 1B OTKJIOHEHHE OT Yacrora, I'n
Uacrora, | LOTAHAS . aoxioii, uB__| Tlopor, 1B 100 3000 10000 20000
v ’| BeamuM- | y Me- npu y Hc- npu | o ST T U AU N SN S 50 1000 5000 15 000
! Ha, 1B | nbITye- | Tyro- | mbiTye- | Tyro- b0 i Lo | | -10
60 B e e e o B
MOI0 | yXOCTH | MO0 | yXOCTH 1T : F : : X0
| o 1 o ' | o
>0 30 55 2l s mimsemesn EameGm——t S | 2 10
T 0 e i o e i i AL
1000 0 39 30 e o e e e =l 30
b i o | i 5
3000 -1 35 I o e Rt St S (A
1 [ | [ | | =
5000 1 50 10 B ek eleielaieleiely riiuiais iai ik Itk fok g g5
L 41 | [ [ T 5
10 000 60 11 1 11 1 1 2 60
15 000 S 60 50 100 1000 3000 5000 10000 15000 20000 | & 70
20 000 10 70 Yacrora, 'y

BLIBOZ[. Hawnbonpmas CIIYXOBasli YyBCTBUTCIIBHOCTb OTMCYACTCA Y UCIIBITYEMOI'O B 00acTH 9acToT
MMOPOTOBOTO YPOBHA 3BYKOBOI'O JAaBJICHUA U OTKIIOHCHHEC OT JOJIKHBIX BEJIMYWH 60J1ee, Y€M Ha

YYBCTBUTCJIBbHOCTHU YKA3bIBACT

I'n. Ha cHmxenue ciryxoBoi
ab.
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Pa6ora 17.6. UCCAEJOBAHUE TAKTHUJIbHOM YYBCTBUTEJbHOCTHU. DCTE3UOMETPHSI (M3MEPEHUE IMMIPOCTPAHCTBEHHBIX IOPOI'OB)

TakTunbHasE YyBCTBUTEIBHOCTh U3Yy4aCTCS METOJIOM ICTe3HOMeTpHuHu. Paziu-
YaroT [IPOCTPAHCTBEHHYIO (IUCKPUMHUHALIMOHHYIO) YYBCTBUTEIBHOCTD, KOTOpAst
XapaKTepU3yeTCsl MPOCTPAHCTBEHHBIM MTOPOTOM, ¥ YYBCTBUTEIBHOCTh, KOTOPAs
OTIPEIENIAETCS 110 CUIIOBBIM ITOPOTaM.

[To aGCONMOTHBIM (CHIIOBBIM) ITOPOTOM TaKTHJILHOW YYBCTBHTEIBHOCTH IT10-
HUMAIOT TY MUHUMAJBHYIO SHEPTUI0 CTUMYJa, MPU KOTOPOW OH MOXKET OBITh
oOHapykeH. BBIACISIOT HIKHHEA MOpOr abCONIOTHOW YYBCTBUTEIBHOCTH —
MHWHUMAJIbHYIO BCINMYHMHY WHTCHCUBHOCTHU BOS[[GfICTBI/I?[, u BerHI/H\/JI nopor —
MaKCHUMaJIbHYIO0 BEJIMYMHY J1000JIEBOW WHTECHCUBHOCTH BO3JCHCTBHSI, HEOOXO-
TUMYIO0 NI BOBHUKHOBEHUs oIlymieHus. PasHocTHbId, wim nuddepeHmaib-
HBIH, MOPOT — 3TO Ta MHUHHUMAJIbHAsl pa3HUIA B MHTCHCHUBHOCTH IBYX OJIHO-
TUITHBIX BO3JCHCTBHUI, KOTOpas HeoOXoamma i (POPMUPOBAHHS OUTYIICHUS
€/IBa YJIOBUMOW pa3HHUIBI B ATHX BO3JCHCTBHIX. AOCOJIOTHBIC TOPOTH TaK-
THJIBHOU YYBCTBUTCIIbHOCTHU 0OBIYHO OIPCACIIAIOT IMPU IMMOMOIINH CIICHHUAJIBHO
KaTMOpPOBaHHBIX BOJIOCKOB Dpest pa3HOro quaMerpa (pa3Hoii KECTKOCTH).

B nanHOl pabore wuccieayercs MMCKPUMHHAIMOHHASI YYBCTBHUTEJb-
HOCTh — CIIOCOOHOCTh Pa3nIuyaTh JBAa OAMHAKOBBIX Pa3apaKeHUS Pa3iIndHON
nokanuzanuu (puc. 17.1). OHa xapaKkTepu3yeTcsi BETHUUHOW HPOCHMPAHCHIGEH-
H020 nOPO2a TAKTUIILHOW YyBCTBUTEIBHOCTH — TE€M HAUMEHbUIUM PACCOSHU-
em MCXKIY ABYMsS TOYKAMH KOXH, IIPU OAHOBPEMCHHOM pa3apaK€HUKU KOTOPBIX
BO3HUKACT Owjyujerue 08yx NPUKOCHOBeHuu. DTO TaK Ha3zbIBaeMas MpPOCTpPaH-
CTBEHHO-PA3IMUUTEIbHAS CITOCOOHOCTDH KOXKH.

Marepuanbl 1 060pyI0BaHHe: dcTe3noMeTp (UPKYIL Bebepa).

Xon paborsl. McnbiTyeMblil JOKEH CUIETh C 3aKPBITHIMU TIJla-
3aMU. OCTE3MOMETPOM C MAaKCHMAJIbHO CBEIEHHBIMM OpaHIIaMu
IIPUKACAIOTCS K ONpeesIEeHHOMY ydacTKy koxu. Heodxonumo cie-
TUTh 3@ TEM, YTOObI 00€ UIJIbl ICTE3MOMETpa MPUKACAINUCH OJIHO-
BPEMEHHO U C OJIMHAKOBBIM JaBieHueM. [10BTOpSAIOT IPUKOCHOBE-
HHeE, IOCTEIIEHHO YBEJINYHMBAsl paCCTOSIHUE MEXy OpaHIIaMu 3CTe-
3uoMeTpa (KakIpli pa3 Ha | MM), ¥ HaXOJIT TO MUHUMAJIbHOE
paccTosiHue, NP KOTOPOM BO3HUKAET OIIYIIEHHE JBYX pPa3Jiesib-
HBIX [IPUKOCHOBEHUH (BHECUTE B IPOTOKOJ). DTO PacCTOSHUE SB-
JsIeTCsl IPOCTPAHCTBEHHBIM ITOPOTOM JUIsl JAHHOTO y4acTKa KOXH.

TIOBEPXHOCTH KOXHU

ot T O A
DAl \:{;iyﬁﬁ(\wy | @ O RS GT]

CEHCOpHbIE /

M . ~&——="— ceHCOpHbII
HerOHBL

HEHUpOoH

Puc. 17.1. JUCKpUMUHAIMOHHAS YyBCTBUTEIBHOCTD

IMPOTOKO.JI

KoxHasi noBepXHOCTH
BHyTpeHHsI CTOpOHA NPEAIIIEYbs]

IIpocTpancTBeHHBII OPOT, MM

BeiBoa. IIpocTpaHCTBEHHBIE MTOPOTM TAaKTWJIBHONW YYyBCTBHUTEIBHO-
CTU HaUMEHBIIINE Ha

Hapy»xHast ctopoHa npearieybst
Konuuk ykazaTenbHOro najiblia

[IprurHOI 3TOrO SABIAETCS

Ilexa
JIo6

I'y6a (kpacHast Kaiima)
I'y6a (HocoryOHBIN TPEeyroiabHUK)

KosxHas TakTHiibHasg YYBCTBUTCIIBHOCTD ITPOBOJUTCA B OCHOBHOM I10
BOJIOKHamM

168




Pa6ora 17.7. UCCJIEJOBAHUE ®YHKIIMOHAJIbBHOI'O COCTOSIHUS BECTUBYJISAPHOM CUCTEMBI
U EE BJIMSAHUSA HA COMATUYECKUE U BETETATUBHBIE ®YHKIIMU OPTAHU3MA

=L Tlpu ajiekBaTHOM pa3pakeHUH BECTHOYJIAPHOTO ammapara, Oiaromaps

MHOT'OYHCJIEHHBIM CBS35IM €0 LIEHTPAJIbHBIX OTJEJIOB C APYTUMHU OTJE-
A Jamu IHHC, Bo3HMKaOT pa3HOOOpasHble pedIeKTOpHbIE peakluu: TO-

HUYECKHE Pe(IeKChl CKEJIETHBIX MBIIII] IIeH, TYIOBHUIA, KOHEYHOCTEH,
TJIa3HBIX MBILII] U BEreTaTuBHbIC pediiekchl BHYTPEHHUX OPraHoB — CepAlla,
KEJITYJJOYHO-KHILIEYHOT O TPAKTA, COCYAOB U T. 1.

Bo Bpems BpamareiabHOro JBHXKEHUS HAOMIOAIOTCS ONTO- U CTAaTOKHMHETHUYe-
ckue peduiekcbl. OIUH U3 HUX — HUCTArM TOJIOBBI, KOTOPBIA XapaKTepU3yeTcs
TE€M, YTO BHAYaJieé I'OJIOBa MEJJIEHHO MOBOPAYMBAETCS B CTOPOHY, IPOTHUBOIIO-
JIO)KHYIO HAIPaBJIEHUIO BpALIEHMs], a 3aTeM OBICTPO BO3BpALIAE€TCS B UCXOJHOE
nonoxkenue. [Ipu BparieHnn Takxke HAONIOIACTCs PUTMHUECKUN OKY10MOmMOop-
Hotit Hucmaem. OH BKIIIOYAET JIBA KOMIIOHEHTA: MEJICHHBIN, SIBISIOMUNACS TPO-
SBJIGHUEM CTaTOKMHETUYECKOro pediexca Ha YIJIOBOE YCKOPEHHE, U CMEHSIO-
Ul ero OBICTPBIA, KOTOPBIA XapaKTepu3yeTcsl JBUKEHHUEM IJIa3HOIO s0JI0Ka
(ckaukoM) B 0OpaTHOM HampaBiIeHUH (IO HEM CYJIAT O HAMIPABJICHUU HUCTArMa).

BecTuOysipHbIii HHCTArM BO3HMKAaeT B Hayajle JBUKEHHS, KOTJa HHI0JIHM-
¢a, 6narogaps HHEPIIMOHHOCTH KHUJIKOCTH, TIOJT BIUSHUEM YCKOPEHUS TBUKETCS
B CTOPOHY aMITyJIbl IIOJIYKPY?KHOTO IIPOTOKA HAa CTOPOHE II0 HAIPABJICHHUIO Bpa-
LIEHUs, aKTUBUPYS €€ BOJOCKOBBIEC KJIETKM. Ha MpoTHUBOMONIOXKHONW CTOPOHE BO-
JIOCKOBBIE KJIETKHM TMIEpHOJISpU3yIOTCsS. B pesynbTare MeUIeHHbII KOMIIOHEHT
HUCTarMa HampasJIeH B CTOPOHY, MPOTUBOIIOJIIOXKHYIO BpalieHuto. Bo Bpems ca-
MOTO BpallleHHs] BECTUOYISIPHOrO0 HUCTarMa HeT, TaK Kak SHAO0IMM@a JIBUKETCS
C TOHM € CKOPOCTbIO, UTO U TOJIYKPY>KHBIE MTPOTOKH (IIPU 3TOM MOXKET COXpa-
HATHCS ONTOKMHETHUYECKUH HUCTarM). B MOMEHT OCTaHOBKM WM 3aMeJICHUs
JBUKEHUS, T. €. IPU HAIUYUU OTPULIATETILHOTO YIJIOBOTO YCKOPEHUS, IHAOIUM-
¢a no uHepIUU NepeMeniaeTcs, HO y>Ke B 00paTHOM HalpaBiIeHUH — BO3HUKAET
MOCTBpallaTeNbHbIi HUCTarM. [ 1a3HOM HUCTAarM, BO3HUKAIOMIMI TPU MTOBOPOTAX
rOJIOBBI WJIM TPU BpallleHUH, UMEET BaKHOE NMPUCTIOCOOUTEIHHOE 3HAaYEHHE, TaK
Kak 00ecrieuyuBaeT CoXpaHeHHe HOPMAJIbHOW 3pUTENbHON OpUEHTAllUU U MO3BO-
nseT QUKCUPOBATh N300pakeHHe MPEeIMETOB Ha CeTYaTKe B MEPUOJl U3MEHEHUs
1103bI ¥ NIOJIO’KEHUS T'OJIOBBI.

Marepuaabl u oOopyaoBaHue: Kpeciao bapaHu, myabcoTaxo-
METp KUCTEBOW WJIU MYJTbCOKCUMETP, CEKYHIOMED.

Xoxa padoThl.

A. W3MepeHue UIUTEIbHOCTH HUCTarMa. Xapakrtep Habmoa-
IOIIETroCsl HUCTarMa ria3HbIX 070K 3aBUCUT OT TOTO, Kakas napa
MOJIYKPY>KHBIX TPOTOKOB TIOMAJae€T B IUJIOCKOCTh BpalleHUs
(tabm. 17.1).

Tabauya 17.1
Biausinue cTUMYJISSUMU BeCTHOYJISIPHBIX PeLeNITOPOB
Ha BU NOCTBPALIATCJIBHOIO HUCTArMma
IonykpyaHbIe IPOTOKHU
B INIOCKOCTHU BpalllCHUS

ITos10:xeHHE TOJIOBBI Bua nucrarma

Haknon Brepén Ha 15° | JlatepanbHbie T'opu3oHTaIBHBIM
Haxnon Briepén Ha 90° | 3agHue Poratopuslit
HaknoHn x nneuy Ilepennue BeprukanbHblii

Uccneoyiime eopuzonmanbuviii Hucmaem. AKKypaTHO BpariaiTe
ucneiTyeMoro B kpecne bapanu co ckopocteio 10 06opoToB 3a
20 c. Bo Bpems BpamieH#usI ri1a3a UCHBITYEMOTO JIOJDKHBI OBITH 3a-
KpbIThL. [locne ocTaHOBKM UCHIBITYEMBIN OTKPBIBAET IJ1a3a U cTapa-
eTcst 3aUKCUpPOBATH B3TJISA] HA HEMOABMYKHOM MPEAMETE BIAIIH.

[Iponabmronaiite HampaBieHHE MOCTBpAIIATEIHLHOTO HHUCTAarMa.
C nomouipl0 CeKyHIOMEpa M3MEPbTE €ro JUIMTENbHOCTh (B HOp-
Me — oT 20 10 30 c). Pe3ynbrarsl BHECUTE B IPOTOKOI.

b. Biusinne cTuMyJsiiii BeCTHOYJISIPHOTO anmapara Ha 4a-
CTOTY CepAEYHBbIX COKpalleHuil. Y HCIBITyeMoro B kpecie bapa-
HU niociie nepuoja oraeixa onpenenure YCC 3a 15 ¢ u paccunraii-
te YCC 3a muHyTy. Bpamaiite ucneityeMoro B kpecie bapanu co
ckopocThio 10 06opotoB 3a 20 c. [locne okoHUaHUS BpallleHUs M0-
BropHO H3Mepbre YCC. IlomyueHHble HaHHBIE BHECHTE B IMPOTO-
KOJIL.
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IMTPOTOKO.I

1. InutensHOCTh MOCTBPALATEIHLHOTO 3. BeiBoa. [Ipo10KUTENIEHOCTh TOCTBPANIATEILHOTO HUCTarMa
TOPU30HTAJILHOIO HUCTAarMa COCTaBuia c. | (6 Hopme, yeenuuena, cnudxcena). IlosiBieHUe HEUCTarMa BbI3BAHO

. K u3zmenenuro MMPOAOJIKUTCIIBHOCTH HUCTAIrMa MOXKCT

IIPHUBECTHU IOBPCKIACHUC

2. Ucxognas YCC — yJI/MUH, CTtuMynsnus BECTHOYISIPHOTO armapara (evi3vi6aem unu nem) nzamenenne YCC,
MOCJIe BpaIEHHUS — yII/MUH. YTO SIBIISICTCS TPOSIBICHUEM peduiexca, KoTopblii hopmupyercst Giaronaps
[Ipounsonuio (1/]) UCC na YI/MUH. | CBSI35IM BECTUOYIISIPHBIX sJEP C

Padora 17.8. UCCIENOBAHUE BKYCOBOM YYBCTBUTEJIBbHOCTH U CKOPOCTHU BKYCOBOM AJJATITALIUUA

UyBCTBO BKyCa y 4Y€JIOBEKAa MHIMBUIYAIBHO U U3MEHYUBO, OHO
MOKET M3MCHSTHCS TOCIE €bl, NMPH OCpEeMEHHOCTH, IehUIIUTE
HYTPUEHTOB, 3a00JeBaHUSAX KPOBH WJIM BHYTPEHHUX OPraHOB
U T. .

Martepuanbl 1 000pyI0BaHMe: PACTBOPHI MOBAapEHHOW COJIH,
caxapa, JIMIMOHHON KHUCJOTBI, TiiyraMara Na U XUHUHA, KaXIbIi
pactBop B 4 koHneHTpauusx: 1 %, 0,1 %, 0,01 % u 0,001 %.

Xona pab6orsl. VcnpiTyeMOMy € MOMOLIBIO NMUIIETKH WK B MPO-
Oupke marT 2—3 MII pacTBOpa HEU3BECTHOTO €My BElIeCTBa, HAUU-
Hasg ¢ MHUHUMAJIBHOW ero koHueHTpauuu. [lomepxas pacTBOp BO
pty 20-30 ¢ (He rioTas), OH JOJKEH ONPEAEeTUTh BKYC pacTBOpa.

Ecnu ucnbITyeMblii He MOXKET ONpPEIeNIuTh BKYC, MY JalT pacTBOp ¢ 0OJIb-
e KOHIICHTPAIMEH BEIIEeCTBA 0 TEX IOp, MOKa OH YBEPEHHO HE OMPEICITHT
BKyc. KoHIIeHTpalusi pacTBopa, B KOTOPOM HCIIBITYEMbIH MPAaBUIBHO ONpejie-
JINJI BKYC BCIICCTBA, SABJISACTCSA HOpOFOBOI;'I. Yem MeHbIIe 3Ta KOHLCHTpanusa, TCM
BBIIIE YYBCTBUTEIBHOCTh K JJAHHOMY BelecTBy. [lepen ucciemoBaHreM HOBOTO
BKYCa II0JIOCTh PTa OIOJIACKUBAETCS BOJIOM.

[Tocne onpezeneHust MOPOTOB PA3JIMUYCHUSI BKYCOB MPEAJIOKHUTE UCIBITYEMO-
My B TedeHue 20-30 ¢ mpomojgockaTh poT pacTBOPOM C KOHIICHTpalHe 00Jib-
e, uem noporosasi. Cpasy mocie 3Toro jaaiite emy 2—3 MJI 3TOTO pacTBopa B
MOPOTroBOil KOHIEHTpauuu. OTMEThTE, CMOT JIM UCHBITYEMbIH PACllO3HATh BKYC
pacTBopa.

INPOTOKOJI

BemectBo Ilopor pa3inyenust BKyca, %
I'opbkoe (XHMHNH)
Caaaxkoe (caxap)
CoJséHoe (moBapeHHas CoJb)
Kucaoe (JiuMoHHast KUCoTa)
Ymamu (TiyTaMar HaTpus)

BriBoa. IIoporu BKycOBOM 4yBCTBUTEIBHOCTH HAaUMEHBIINE K
. bruoslornueckuil CMBICII 3TOTO SBJICHUS 3aKJIIOUYAETCS B TOM,

4TO .
BxycoBasi 4yBCTBUTENBHOCTh IOCJE OMOJIACKUBAHMS TOJIOCTH pTa PACTBOPOM
BBICOKOHM KOHIIEHTPALlUU K JAHHOMY BKYCY , UTO YKa3bIBaeT
Ha pa3BUTHUE (6bicmpott unu mednennoil) BKyCOBOM aJlanTallvu.

HcnpaBuTh 3a1aHUA HA CTPAHUIIAX INPAKTUYECKHUE PABOTBI SAIIIUIIEHBI:

(moaMmUCH MPenoaaBaTeIs)
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3ausatue 18.

HNUTOI'OBOE 3AHSATHE 110 PA3JIEJIAM

JATA 3AHATUA

«HEPBHASI PET'YJISAIUSA ®PU3UOJIOI'NYECKUX @ YHKIIUN. « » 20
OHU3HNOJIOT'UA CEHCOPHBIX CUCTEM». 3BAUYET TieHb MecsIl rof
OCHOBHBI]E BOIIPOCBHI . JINTEPATYPA
1. CnuaHOM MO3T. OYHKIIMK CIMHHOTO MO3ra. OCHOBHBIE CIIMHANIbHBIE peduiekchl. [TociaencTBust moBpekIeHUS 0
o HOBGH
crmuHHOro Mo3ra. CMHaIbHBIN IIOK. [1] chosnan

2. CiuHaNbHBIA YPOBEHb PETYISIIIUU MBIIIEYHOTO TOHYCA, TO3bI U JBWKEHUS. VI3MEeHEeHHE TOHYCa MBIIIL TIPH [2]. C. 141-204, 470-518.
MTOBPEKICHUH PA3JIMYHbIX 3BEHbEB Pe(ICKTOPHOM JIyTH.

3 11 . C b K Hononnumensnasn

. IIponionrosarpiii Mo3r 1 MocT. CeHCOpHBIS, COMATUMECKHE W BEereTaTusHbie QyHKIMA. JKU3HEHHO BAKHBIC | 131 y | 'C. 209-245, 328-453; U, 2.
LEHTPBI, pePICKTOPHAS ICITSIbHOCTh. 3aIIUTHBIE PE(IICKCHI. C. 379-504.

4. Cpennuiit Mo3r. CEHCOpPHBIC, COMAaTHYECKUE U BEreTaTUBHBIC (DYHKIIMHU. 3pauykoBbIe U Apyrue peduiekchl. I'ma- | [4]. C. 105-161, 367-413.
3o/BUTaTeIbHbIC PyHKIMHU. [ToHsATHE O MenepeOpallMOHHON PUTHIHOCTH M MEXaHU3Me € BOSHUKHOBEHUS.

5. Ponb cpemHero Mo3ra, MocTa M IIpOJI0JTOBaTOTO MO3Ta B PETY/ISIIMHM MBIIICYHOTO TOHYCA. Opranusanusi KOJIJIOKBHYMa

6. MO03XKEUOK: CEHCOPHBIC, COMATHYECKHE M BEreTaTuBHBbIC (DYHKIMU. Poib MO3KeuKa, B MEXaHU3MaX IOAJIEP- " 3aqera.

’KaHUS TOHYCA MBIIIILL, T03bI ¥ OCYIECTBICHUH JBUKEHUIA. KommnbrorepHbiit recr
.. «18. BAYET 3A III CEMECTP».
7. PerukynsapHas popmarys cTBojIa Mo3ra, €€ HUCXOASIINUE BIUSHUSA Ha pe(ICKTOPHYIO ACSITEIBHOCT CIIMHHOTO boBenETe HOTVCK!
o o BCPbBT! 11 !
MO3Ta U BOCXOJSIINE aKTUBUPYIOIINE BIUSHUS HA KOPY OOJBIINX Noiymapuid. BaxkHeiive HepBHbBIE IEHTPHI 55 BOIII)pOCOI][B 321] 30 munyr. Bo
B IIpeJieNIax PeTUKYIIpHOH (hopmariuu. CoMaTHYECKHe U BereTaTUBHBIE ()YHKIIUH. [POCHI TI0 BCEM PAZIENAM.

8. Tamamyc. DyHKIIMOHATBHAS XapaKTepUCTHKA siyiep Tamamyca. CEHCOpHBIE M MOTOpPHBIC (YHKIUH. YdacThe OTMeTKa 3a KOIITOKBHYM 7 Gai-
Taramyca B (OpMHUpPOBaHHH OOJIEBBIX ONIYIIEHWH U B OCYIIECTBICHUU BBICIIUX WHTETPATUBHBIX (PYHKUHN | j10p u BbImIE MOKET OBITH nosyde-
Moa3ra. Ha TOJIBKO IIOCJIE€ JOIIOJHHUTEIBHO-

9. lNmnotanmamyc. IlenTpsl n ynknum runoramamyca. Heiipocekperopasie kieTku. COOCTBEHHO CEHCOPHBIE | IO ompoca.

HEUPOHBI (OCMO-, TEPMOUYBCTBHUTENIbHBIC U Jp.). IHTErpaus coMaTH4eCKuX, BETETaTUBHBIX U DHIOKPUHHBIX IIpenogaBarens MOMXET 3a1aTh
(byHKHHﬁ JOIIOJIHUTCJIBHBIC YCTHBIC NJIIn

10. JTumOuueckas cucrema. CTpyKTYpHO-(QYHKITMOHATIbHAS OpraHu3aius. E€ pois B popMUPOBaHUN MOTHBAIIHH,

3MOI.[PII>1, OpraHu3alnuu IaMsITH. Yyactue CTPYKTYD JII/IM6I/I‘{CCKOI>'I CUCTCMEI B HHTeraTHBHOﬁ ACATCIIBHOCTHU
IIHC.

11. bazanbuble sapa. CTpyKTypHO-(DYHKIIMOHANBHAS opraHu3aius. MaTterpupyoomas GyHkius 0a3aabHBIX sSep

B OpraHu3anuu U OCYIICCTBICHNUN CIIOKHBIX )IBI/I)KGHI/II\/'I.

12. Kopa Gonpmux moxymapuii TOJIOBHOTO Mo3ra. MopdodyHkinoHanbHas opranu3anus. CoBpeMeHHbIE Tpe-

CTaBJIEHUS O JIOKanu3anuu GyHKIuil B kope. [TocneacTBust moBpex1eHUHN pa3InyHbIX 30H KOPBI OOJIBLINX MO-
nymapuid. MHOTOYpOBHEBasI CHCTEMa PETyJsSIUU MBIIIEYHOTO0 TOHYCa, O3kl U JBIKeHUH. Ponb oOpaTHOMU
abdepenrTanuu.

MUCHbMEHHBIE BOIPOCHI HE3aBHCHU-
MO OT pe3yJIbTaTOB TECTUPOBAHUS.

IIpy mnonydyeHUM IONOKUTENb-
HOW OTMETKH 3a4€T CJaH.

IIepecnaua 3auéra — B COOTBET-
CTBHH C paclvcaHueM Kadeapbl Ha
OCHOBaHMM pa3pelicHHs] U3 JeKa-
HaTa.
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13.Posnp aBTOHOMHO# (BereratuBHOW) HepBHOM cucteMbl (AHC) B
00eCTIeYeHNN KHU3HEIEATSTbHOCTH 1eJIOCTHOrO opranniMa. OyHK-
nuun AHC. CpaBHHTENbHAS XapaKTEPUCTUKA OOIIETo MIaHa CTpoe-
HUs U pusnonornueckux cBoiictB AHC u comatrueckoil HepBHOI
cuctemsl (addepeHTHbIC, IIeHTpaIbHBIC, (D (HEPEHTHBIC OTIEIbI).
CpaBHUTEIIbHAS XapaKTEPUCTHKA CTPOCHHS M (PYHKIHA CHMIIATH-
yeckoro u napacumnarudeckoro otaenoB AHC. Cuneprusm u or-
HOCHUTEJIbHBIM aHTAarOHU3M BJIUSHUN CHUMIIATUYECKOTO U MapacuM-
natnyeckoro otaenoB AHC. Ilonstue o0 MeTacuMIaTH4ecKOu
HEPBHOU CUCTEME.

Pednexropuas nyra BereratuBHoOro pediekca. [Iperanrinonapsoie
W TaHTJIMOHApPHBIC HEHPOHBI M WX AaKCOHBI: MOP(OJIIOTUYECKUE,
(GyHKIIMOHATBHBIE M HEHpoXuMHUeckue paznuuus. Heiipomenuaro-
PBI, perenTopbl HepBHBIX M 3DdekTopHBIX KiIeTok. MopdodyHk-
[IMOHAJIbHBIE OCOOCHHOCTH 3()PEKTOPHBIX HEPBHBIX OKOHYAHHIMA
u cunaricoB B AHC.

Bnusinus cumnarudeckoro otaena AHC Ha sddexTopHbie Oprassl,
ceHcopHbIe GYHKIMH. MeXaHU3MBI UX pPealh3alliu.

Brnusaus mapacummaruueckoro otaena AHC na a¢dexTopHbie op-
raHbl, CCHCOPHbIE PYHKIMHU. MeXaHU3Mbl UX peau3alliu.

Llentpsl aBTOHOMHOW HepBHOM cuctembl. Tonyc nentpoB AHC
U ero MexaHu3Mbl. BereratuBHble peduiekcol. B3aumoneiicTBue co-
Matuueckoit 1 AHC B perynsauuu GpyHKuuid opranuzma. Ananramu-
onHo-tpoduueckas ¢ynkuus AHC. BereratuBHoe obecrieueHue
COMAaTUYEeCKUX (PYHKIIHH.

[TonsiTHe 00 opraHax 4yBCTB, aHAJIU3aTOPAaX, CEHCOPHBIX CUCTEMAX.
VYyenne W.II. IlaBnoBa 006 ananuzaropax. OOIIME NTPUHIIMIIBI
(GYHKITMOHUPOBAHMSI, OOIIME CBOWCTBA CEHCOPHBIX CHCTEM, DPOJIb
B MOAJep)KaHUU (PYHKIMOHAIBHOTO COCTOsIHUSL opraHu3ma. Kiac-
cudukanys U GyHKIIUH CEHCOPHBIX CUCTEM.

PeuenTtopusiii otnen. Kinaccupukauus u QyHKIMOHATBHBIE CBOMN-
CTBa CEHCOPHBIX PELEeNnTOpoB. MexaHU3Mbl (YHKIIMOHUPOBAHUS
MEPBUYHO- U BTOPUYHOUYBCTBYIOIIUX PELIETITOPOB.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

3putenbHas cucrema. Crpoenue, GyHKuuu. OCOOEHHOCTH CTPOEHUS
Y CBOMCTB TJIa3a, oOccreumBarone (yHKUIHIO 3peHHs. OnThuecKue
cpensl riasza. Pedpakuus u akkomonanus. [lonstue o Muonuu, runep-
METpPOIUH, MPECOUONUH, ACTUTMATU3ME U TTPUHIIUIIAX HX KOPPEKIIUU.
Crpoenue u (pyHKkuuMu ceTyaTKu Tia3za. DOTOXMMHUYECKHE IMPOLIECCHI
B PEIETITOPAX CETYATKH MU JNEHCTBUU cBeTa. DYHKIMH MUTMEHTHBIX,
TOPU30HTAJIBHBIX, OUTOJIIPHBIX, AMAKPUHOBBIX U TAHTJIMO3HBIX KIETOK
CETYaTKHU.

[lepenaya u oOpaboTka MHGOPMAMU B MPOBOIANIMX MYTAX M LIEH-
TPaJbHBIX OTAENAaX 3PUTEIBHOM cHUCTEMBbI. KOPKOBBIA OTIEN 3pUTENb-
HOW CHUCTEMBI.

Teopun uBeroomrymieHus. OCHOBHBIE (OPMBI HAPYIICHUSI IIBETOBOTO
BocpuaATus. JBmwxkenus rinas. LlenTpanbHbie U nepudepuyeckue Mexa-
HU3MBI KOOPIMHAIIMY 3PUTEIHLHON U TJIA30ABUTATEIIBHON ()YHKITHH.
CnyxoBast cucrema. OCOOEHHOCTH CTPOEHHUS U CBOMCTB 3BYKOIIPOBO-
JISIIEro armapara. 3aluuTHbIe pedIeKChl.

3BYKOBOCIIPHUHUMAIOIIUN ammapar CcIyXoBoil cucTeMbl. CTpYKTypbl
BHYTPEHHETO yXa, nX (QyHKIHU. MexaHu3M BO30YKICHHUS BOJOCKOBBIX
kietok. CiryxoBasi aianTtaiusi.

MexaHu3Mbl BOCTIpUSITUSI M aHanu3a 3BYKOB. KoaupoBaHue 4acTOTHI
U cuibl 3BYKOB. Jlokanu3anust uctoyHuka 3Byka. [lepegada u oOpaboT-
Ka MHQOpMAIIMK B TPOBOASIINX MYTAX U HEHTPATbHBIX OTIENaX CIyXO-
BoM cuctembl. CiryxoBasi Kopa.

Bectubynspuas cucrema, e€ ¢yHKuu. OCOOEHHOCTH CTPOEHUS
Y CBOMCTB pernentopHoro otaena. DyHKIUM BecTHOYIOpelenTopoB
MPeIBEPUSI U TTOYKPYKHBIX POTOKOB.

Bectubymsipras cuctema. MexaHu3M BOCIPHUSATHS U OIEHKH TOJOXKE-
HUS TeJla U ero mepeMelnieHus B mpoctpanctse. [lepemnaua u oopaboTka
WH(OPMAIIMY B MPOBOJIAIINX MYTAX M IEHTPATBHBIX OT/ENIaX BECTHOY-
JSIPHON CUCTEMBI.

Peakuu opranmsma Ha pa3apakeHHe BECTHOYISIPHOTO armapara (co-
MaTUYECKHe, CEHCOPHBIC, BEr€TaTUBHBIC PEaKIIUN).
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31. O6onsitenbHas cucrema. Penenums 3amaxos. [IpoBopsimue mytu | 34. ComaTtoBHcLepalibHas CEeHCOpHast cuctema. Ko)kHas 4YyBCTBUTENb-
U IICHTPaJIbHBIC OTHAEIBl OOOHATENBHONH CHUCTEMBL. Bocmpustue HOCTh. MexaHopernenmus. Bunbl petentopoB. Ilepenada u o6pabotka
U kjnaccudukanus 3anaxoB. Peakuuu opraHnsma Ha pazapa)keHue nH(pOpPMaLIMU B IPOBOASIIUX MYTSIX U [IEHTPAIbHBIX OT/EJax.
OOOHSTENBLHOW cUCTEMBI. AanTanus. 3auUuTHbIE Pe(IEKCHI. 35. Tepmopenenius. Poinb KoXH, BHYTPEHHHX OPTraHOB, COCYJIOB H IICH-
32.BkycoBast cucrema. BkycoBas peuenuus. I[IpoBoasiue mnytu TpaJIbHOI HEpBHOMU cucTeMbl B TepMopeueniuu. [lepenaya u o6pabot-
Y LIEHTPAJIbHBIE OTAENBl BKYCOBOM CHCTEMBI. Bocmpusarue BKyca. Ka HH(POPMAIUK B MPOBOAIINX MYTSIX U ICHTPAIBHBIX OTAeNaX. Peak-
Krnaccudukanus BKycOBBIX omlylieHuH. Peaknuu opranusma Ha LMY OpraHr3Ma Ha JIeUCTBHUE TeIIa U XOJ0/a.
BKYCOBBIE pa3JipaxkeHus. BkycoBas ajanranus. 36. [IponpuonienTuBHAsT YyBCTBUTEIHHOCTh. PelenTopHbIE MEXaHH3MBI.
33. boinb u e€ 3HaueHue. CoBpeMeHHbIE MPEACTABICHUS O HOLMIICTILINN Oco0GeHHOCTH CTPOCHUS MPOBOASIINX MyTeH U HEHTPAJIbHBIX OTAEIOB.
U ICHTPAIBHBIX MexaHm3Max Oonu. Teopuu Oosmm. Bumsl 6ow. Ponp B BOCHpHSTMM W OLEHKE MOJOXKEHUS Tejla B IPOCTPAHCTBE,
AHTHHOLMLIENITHBHAs cucTemMa. HelpoxumHuueckue MeXaHU3MbI B (h)OPMHUPOBAHHUH MBIIIIEYHOTO TOHYCA, O3Bl U JIBUXKEHUH.
anTuHOIMIenMH. [ToHsTHE O MpUHITUTIAX 00e300IMBaHMS. 37. VlHTepouenTuBHAs 4yBCTBHTEIBHOCTh. BUIBI MHTEPOICTITHBHON YyB-
CTBUTENBHOCTU. Peakiuu opranusma Ha pa3gpa)X€HUE HHTEPOLEITO-
poB. Ponb nHTEpOLIENIIMY B MOIJIEPKAHUU TOMEOCTA3a.
ITPAKTAYECKHWE HABBIKH: 10. MeToap! u3ydeHuss pyHKUIUN 3pUTENLHOTO aHAJM3aTopa: UCCIIe-
1. Metonst m3yuenus ¢pynkuii [IHC (cTtepeorakcuueckuid, pediekcomeTpus, Me- JIOBAHWE TPAHUII TTOJISI 3peHMS (IepuMeTpus) (YMEHue).
TOJ| BBI3BAHHBIX IMOTEHIIMAIOB). PU3HOIOTHYECKOE 3HAUCHHUE (3HAHUE). 11. Metoasl u3ydeHuss (PyHKIMI 3pUTEIBHOTO aHAIM3aTOpa: OIpe-
2. VccnenoBanue OCHOBHBIX CYXOXXHJIBHBIX Pe(IIEKCOB: KOJEHHOTO, axHIIOBa, JICJICHNe YYBCTBUTEJIBHOCTH ILIEHTPAJIbHBIX O0JacTel ceT4aTKu
peduiexcoB crubarens u pazrudaresnst BEpXHEW KOHEUYHOCTH. YPOBHHU 3aMbIKa- (craTHueckast KOMIbIOTEPHAsE KAMIIMMETpHs1) (3HAHKE).
HUsl peduiekcoB. [IpHHIUMIBI OLEHKH pe3yabTaToB. Bo3MoskHble ommOku mpu | 12. MeTtoas! uzydenus GyHKIMNA 3pUTEIBHOTO aHAIM3aTOpa: MCCie-
BBINIOJTHEHUH U IYTH UX NPEIyNPEeKICHUs (YMEHHE). JIOBaHHE OCTPOTHI 3peHUs (YMEHHE).
3. UccrnenoBanue 3paukoBbix pediexco (ymenue). @usnonornyeckoe 3HaueHue. | 13. MeToasl McclaeIoBaHusl CIyXOBOTO aHAIM3aTopa: ayIuOMETpPHUs
4. Metoapl UCCIIEIOBAaHUS COCTOSIHHS (DYHKITMH MO3KeUKa (YMEHHE). (3HaHwue).
5. Drnexrposnuedanorpadus, npuHIUnbl ananuza D00, Putmer D01 npu pasnuy- | 14. MeToasl uccliefoBaHus CIYXOBOTO aHAIM3aTopa: OnbIThl Bebepa
HBIX (yHKIMOHANBHBIX cocTosiHUIX LIHC (3nanme). u Punne (ymenue).
6. MeTombl OIICHKH TOHYCAa CUMIIATHYECKOTO U MapacUMIIATUIECKOT0 OTAENOB Be- | 15. MeTopl n3ydeHns BKYCOBOTO aHaJIM3aTopa: OmnpeaesieHrue opo-
TeTaTUBHON HEPBHOW CUCTEMBI: KIIMHOCTAaTHUECKUH pediiekc (ymMeHue). TOB BKYCOBOW 4YBCTBUTEIHHOCTH (YMEHHE).
7. MeTonpl OIICHKH TOHYCAa CUMIIATHYECKOTO U MapacHuMITaTHIECKOro OTAeNoB Be- | 16. MeToasl mccienoBaHus (yHKIIMH COMaTOCEHCOPHOTO aHalln3a-
reTaTUBHON HEPBHOW CUCTEMBI: OPTOCTATUIECKHIA pediiekc (yMEHHE). Topa (WcclemoBaHUe TaKTHIBHOW, OOJIEBOM, TEMIIEpaTypHO,
8. MeToapl OLIEHKH TOHYCa CUMIATHYECKOTO U MapacUMITaTHYECKOro OT/AEIOB Be- MPONPUOLENTUBHON UYYyBCTBUTEIBHOCTH, 3CTE3UOMETpHsi) (yme-
reTaTUBHOM HEPBHON CHUCTEMBI: JbIXaTeIbHO-CEepleUHbI peduiekc ['epunra HUE).
(ymenue). 17. Metoapl uccnenoBaHus BeCTUOYISIpHOTO aHanu3aropa. M3mepe-
9. Metoapl u3y4eHHUs (YHKIUH 3PUTEIHHOTO aHAIU3aTOpa: LBETOBOCIIPHUSITHE HUE JUTUTENbHOCTU HUCTarmMa (3HaHue).
(ymenue).
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CUTYALIUOHHBIE 3AJIAUM:

1.

4.

[Tpu uccnenoBanuu peduiekca crubaTenss BEpXHEH KOHEUYHOCTU HC-
cnenyemblii pedieke He BoisiBiseTcs. Ha kakom yposHe IIHC HaGuro-
naetrcs nospexaeHue? Kak ornuuuth moBpexaeHue addepeHTHOro
3BEHa OT MOBPEXKICHHUS APYTUX 3BEHBbEB PedIeKTOPHOU AYTH, BIIUS-
Hus Boimenexamux crpykryp HHHC? Kak uckimouuTbs BO3MOXKHYIO
CUMYJISIIIUIO CO CTOPOHBI NarueHTa?

. Onpenenute putMbl Ha npeacraBaeHHor DD1. [Ipu kakux QyHKIHO-

HanmbHBIX cocTrosHusAX I[HC onmm nHaOmoparorcs? Kak HasbIBaeTcs
Ha0JII01aeMBIi TIporiecc?

m

-

=
WWW\)\I\/\WWWNMWWWMVI%
L 1C 1 L 1 1 1

Omnpenenure put™bl Ha npeactasieHHoi D3I Ilpu kakux ¢GyHKIHO-

HanpHbIX cocTosHusIX [IHC onn naGnronarorca? KakoBbl BO3pacTHBIC
0COOEHHOCTH?

IIpu ocBemieHny JIEBOTO IJ1a3a JUaMeTp 3padka IIpaBoro Iiaza He HU3-
MeHwics. Jlaiite (QU3MOIOTHYECKYIO OIEHKY TOJYYEHHOW PEaKIIMH.
Kaxkue ctpykrypsl LIHC BoBiieueHsI B €€ peanuzanuio?

[Ipsimast ¥ coapyKeCTBEHHasl peakiysl 3payka MpaBoro rias3a Ha CBET
HE BBIIBIISIOTCS, JIEBOIO — HOPMaibHbL. JlaiiTe (U3MOI0THYECcKyIo
OlICHKY mony4yeHHoN peakuuu. Kakume crpykrypsl [IHC BoBnedeHsI
B €€ peann3ainuo?

[Ipu oTBeaeHUM B30pa B CTOPOHY BBISBIISIFOTCS pUTMUYHbIE MOAEPTH-
BalOIIMECs IBM)KEHUS Ia3Horo siojmoka (Huctarm). Ilpenmonoxwre,
Hapyuienne Gpynkuuu kakux ctpyktyp LIHC naunbonee BeposiTHO yma-
L[UEHTA.

MKB

o
o
: —

7.

10.

11.

12.

13.

Ha Busure K Bpady NALMEHT >KANYeTCs Ha HAPYIIEHUE IOXOIKU
Y 4yBCTBA paBHOBecHUs (IOLIATBHIBAETCS, MaJaeT BIPABO MPHU X01b0E),
HapyleHHe NaMsITH Ha HEJaBHO IPOM3OLICALINE COOBITUS, U3MEHE-
HUE BEJIMYMHBI 3pauKOB (CTAJIM PA3HOBEIMKUMU), U3MEHEHHUE TIOYEpKa
(cTas HEpOBHBIM, KPYIIHBIM) M JPO’KaHUE PYK IPU JBH)KEHUH, IIOBBI-
IIEHHYIO BCIIBUIBYMBOCTb M DPa3ApakuTeabHOCTh. Kakue u3 ykasaH-
HBIX JKaJI00 MOTYT YKa3bIBaTh Ha HapylIeHWe QYHKINN MO3Keuka?
IToueMy py CHJIBHOM BOJIHEHHWU BKYCOBBIE OLLYILIEHUS YEIOBEKA MO-
ryT ObITh ociabnensl? [louemy npu 3TOM MOXKET HapylIaThes IJI0Ta-
HUE, peub?

[Tpu uccnenoBaHUM TpaHULl AXPOMATUYECKOTO N0 3peHUs OBbLIH 110-
JIydeHBbl CJEAYIOIIUE pe3yJbTaThl. JIeBbIM TJia3: CBEpPXY 40°,
kHapyxu — 90°, kau3zy — 65°, kaytpu — 55°. Ha 20° xHapyxu ObLI0O
BBISIBJIEHO OYaroBO€ BbINAJCHUE YYBCTBUTEIBHOCTH (CKOTOMAa) 000X
rja3 B BUJE OKpyrJioro nsaTHa. Jlaiite Gu3noaoruueckyro oueHKy Io-
Jy4YEHHBIM NIOKA3aTeIIsIM.

[TanuenT xairyercs, 4To mepecrai 3aMedaTh JBUKYLIUECS IIPEIMETHI
cieBa ot ce0s1. OOBsICHUTE TPUYUHY HAOJII01aeMOTO SIBJICHUSI.
[TarueHT pa3nnyaeT npaBbIM I1a30M TPETHIO CBEPXY CTPOUKY, JIEBBIM
r71a30M — MATYIO CBepXy CTpouky Tabnuubl Cusnesa. Jlaiite ¢pusmo-
JIOTUYECKYIO0 OILIEHKY IOJIyueHHBIM MokazarensM. Kakum obpazom
MOYKHO IIPOBECTU KOPPEKLINIO 3pUTEIbHBIX (QYHKIIUNA?

Ha npuéme 55-neTHss KEHIMHA KaTyeTcs Ha CHU)KEHUE BO3MOKHO-
CTeW pa3jIMyeHHs] MEJIKUX MPEeAMETOB, HEOOXOAMMOCTbh OTOJBUIATh
TEKCThI MpU YTeHUU Ha pacctosiHue okosio 0,5 m. Kak HazbpiBaercs
HabmronaeMoe siBieHne? Ha3oBuTe ero npu4mHsI.

VY MOJ0/10Tr0 4eraoBeKa, YacTO CIIYIIAIOIIEr0 IPOMKYIO0 MY3BIKY C UC-
II0JIb30BAHNEM ayAMOILIEEpa, IPU ayAUOMETPUN B JUANIA30HE YaCTOT
1-5 xI'ny moporu ciayxoBO#M 4yBCTBUTENIBHOCTH cocTaBuin 38—43 nb.
JlaiiTe (U3MOIOTHYECKYIO OLEHKY COCTOSIHHIO CIyXOBOH CHCTEMBI
nanueHTa. OOBsACHUTE, YeM MOTYT ObITh OOYCIIOBJIEHBI MOJIyYE€HHBIE
pE3yJIbTaTHI.
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14.

15.

[Ipu uccrienoBanuM CIlyXOBOTO aHAIM3aTOpa OblIa BBISBIICHA JlaTepa-
nu3anus 3Byka BrpaBo. CieBa BpeMsi KOCTHOM ITPOBOAMMOCTH COCTa-
BWIO 22 ¢, BO3AYIIHON POoBOAUMOCTH — 37 ¢. CipaBa BpeMsi KOCT-
HOW IPOBOJUMOCTH COCTABUJIO 55 €, BO3IYIIHOM MPOBOJUMOCTH —
55 c. Jlaiite pu3HOIOTHIECKYIO OIICHKY MOJYYCHHBIM PE3yiIbTaTaM.

[Tpu oOcnenoBaHNM MarueHTa OBUIO BBISBICHO 3HAYUTEIHLHOE YBEIH-
YeHHE NJIUTENIbHOCTH MOCTBPALATEIbHOTO HUCTAarMa. AHaJIOTHYHbII
pe3ynbTaT ObUI TMOJy4YeH TpU MPOBEICHUU KaJOPUYECKHX IPOO
C BJIUBaHUEM B HAPYXHBIA CIyXOBOW MPOXOJ TEIIOW WM XOJOIHOMU
Boabl. C HapymeHueM (YHKIUU KaKUX CTPYKTYP BECTHOYISIPHOM
CEHCOPHON CHUCTEMBI 3TO, MPEATNOI0KUTENLHO, MOXKET OBITH CBSI3aHO?

16.

17.

18.

[Ipy maccuBHOM Cru0aHUM HOTM B KOJEHHOM CYCTaBe MAIUEHT
YTBEPK/Ia€T, YTO HOTa HE U3MEHMIIa CBOEro mnojoxkeHus. C Hapyie-
HUEeM (YHKIMU KaKOro aHaju3aTopa 3TO MOXKeT ObITh cBsizaHo? Ka-
KM€ 30HBI KOPBI TOJIOBHOTO MO3Ta y4acTBYIOT B (POPMHUPOBAHUU HC-
CJIelyeMOro 4yBcTBa’?

VY namnueHTta HapymeHo (OPMHUPOBAHHE CXEMBI €ro Tella (UILTF30p-
HOE JIBHYKECHHE HETOABM)KHBIX KOHEYHOCTEH, HENPaBUIbHOE OIYIIe-
HUE UX JUUTMHBI U TIOJIOKEHUS, (AHTOMHBIC OILIYIIECHUS TOTIOTHUTEIb-
HBIX KOHeuHocTed u T. 1.). Kakue crpykrypsl [IIHC moryT ObITH BO-
BJICUCHBI B IMATOJIOTMYCCKUI TIporiecc?

H3BecTHO, 4TO BO BpeMsl CXBAaTKU YEIIOBEK MOXKET MPOJOJIKATh Cpa-
JKaThCS, HE CMOTPS Ha MOJYYCHHBIC paHbl U He omrymias 6omm. O0b-
SICHUTE MEXaHU3M JJAHHOTO SIBJICHUSL.
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IMPUCTABKH MEXKJIYHAPOJHOM CUCTEMBI EIMHHAIL] CA

Hpedpuxc MHoKHUTEIb OGosnavenue
pycckoe MEKIyHApoOaHOoe
nera 10™ = 1.000.000.000.000.000 I P
Tepa 10" = 1.000.000.000.000 T T
rura 10° = 1.000.000.000 r G
Mera 10° = 1.000.000 M M
KHJIO 10° = 1.000 K k
T'eKTO 10° =100 r g
eKa 101 =10 na da
e 101=0,1 I d
CaHTH 10°=0,01 c c
MUJLUIA 10°=0,001 M m
MHKDO 10 = 0,000.001 MK n
HAHO 10” = 0,000.000.001 H n
TTHKO 10" = 0,000.000.000.001 n p
demTo 10" = 0,000.000.000.000.001 d f

IHpunoocenue

KOHTPOJIBHASA TABJUIA JJISA TIPOBEPKHU PE3YJIBTATOB OIIPEJAEJIEHUSA I'PYIIII KPOBU C UCITOJIB3O0BAHUEM
MOHOKJIOHAJIBHBIX AHTHUTEJI (x padore 4.5)

Oopasen ATTJIOTHHALHSA C PEAKTHBOM

KPOBH anti-A anti-B anti-Rh
1 + - +
2 — + +
3 + + —
4 _ _ -
5 + + +
6 +
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