OU3NOJIOI'UA CKEJIETHBIX MBIIIIY
eJb

1. Jlatb onmpeneneHus CIEAYIOMIUM MOHSATUSAM: MOMOPHAS eOUHUYA,
pacmsadcenue, 1ameHmHulll nepuod, gaza cokpawenus, gpasa pacciabaerus,
nopoe pazopaxfceHus, CyMmMayus, memanyc, YymomieHue, u3omMempuieckoe u
U30MOHUYECKOe COKpaujeHue.
IToHATH, KaK HEPBHBIE UMITYJILCHI 3aITyCKAIOT COKPAIIEHUE MBIIIII.
Omnucath a3l OAUHOYHOTO MBIIIEUHOTO COKPAIICHUS.
NnentuduimpoBaTh MOPOr U MaKCUMAJIBHBIA CTUMY!L.
[ToHATH 3aBUCHUMOCTb MEXIY HWHTEHCUBHOCTBIO CTUMYJa W CHIIOU
COKpAILIEHUSI MBIIIIIIBI.
6. HccnenoBarh BIUMSHUE YBEJIMYEHUS YaCTOTHI CTUMYJISAIIMN HA CUITY
COKpAILIEHUS MBIIIII.
7. OOBACHUTH MEXaHU3MbI MBIIIEYHOTO YTOMJICHUS.
8. OOBSACHUTH pa3IUUUSI MEXKIY M3OMETPUUYECKUM U  H30TOHUYECKUM
MBIIIICYHBIM COKPALICHUEM.

N ol

O/IMHOYHOE COKPAIIEHMUE.

B ocHOBHOM MeHIO BEIOpaTh pasaen "CKeleTHO-MbIIICUHAs (PU3N0IOTHS
(Skeletal Muscle Physiology). OTkpoeTcsi 3kpaH Jj1s1 BHITIOJHEHUST pabOThI €
OJIMHOYHBIM CTUMYJIOM (puc. 1).

Pucynok 1. Yemanoska 011 axcnepumenma ¢ MvluleyHbIM COKpAujeHuem
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B neBoii cTOpOHE 3KpaHa HaXOAUTCS MBIIIIA, 3aKPEIJICHHAs B AEpKATelIe,
MIPUCIIOCOOJICHHOM JIJIs U3MEPEHUSI CHIIbI, KOTOPYIO TeHepupyeT Mbltia. C mpaBoit
CTOPOHBI Jep>KaTeisl HaXOJUTCsl He00X0AMMOoe 000pyI0BaHHUE.

[Ipu 3eKTpUYECKOM pa3apakeHUU peaKklysi MBIl OyIET 3aMUChIBATHCS Ha
sKpaHe ocumuiorpada. Bpems skcriepuMenTa usmepsiercst no X-ocH B
MUJUIMCEKYH/IaX, a CHJIa, TeHepupyeMasi MbILIIEeH, u3MepseTcs Bloib Y-ocu. B
HUKHEM IIPABOM YTIIy ocujuiorpada HaXxoJuTcsl KHOMKA «YOpaTh cliejoBbie
meTkn» (Clear Tracings), ee Haxkatue OyneT ylasTh J00bIe METKH Ha dKpaHe.

[Tox sxpanom ocrmuiorpada HaXOAUTCS CTUMYJISITOP JICKTPUIECKUX
HUMITYJIbCOB, KOTOPBIN UCTIOJIB3YETCS JIJIsl Pa3APaKeHUs MBIIIIBI. DJIEKTPOIbI OT
CTUMYJISITOpA pacroiaratoTcs Ha Mbliiie. CiaeBa 1moj; CTUMYJISITOPOM HaXOIUTCS
nucteit «Ilotennmanay» (Voltage) ¢ kHonkamu (+) u (-), KOTOPbIE MOXKHO
HCIIOJIb30BaTh, YTOOBI YCTAHOBUTH KEIAEMYIO CHITY pa3/ipaKeHUs.

Korna Bbl Haxxumaere kHonky «CtumynupoBathy (Stimulate), Bol Oynere
ANEKTPUUECKH pa3/ipaxkaTh MBIIIIY IPU 3apaHee YCTAaHOBIEHHOM MoTeHIaie. B
BEPXHEH YacTu NMaHEeIN CTUMYJISTOPA HAXOAUTCA TUCIIIEH pETUCTpalli AaKTUBHOM,
MACCUBHOM U OOLIEH CUIIBI.

MpImie4HO€ COKpalleHue reHepupyer akmueuyro cuiy. Ilaccuenas cuna
TeHEPUPYETCsl MBIIIIICH, HaunMHarole pacciadnaTtbes. CyMMa akTUBHOM U
MAaCCUBHOM CUJIBI COCTABIISIET 00IIyI0 cuily. Ha manenu ctumynsaropa HaxoAuTCs
kHonka «M3mepenne» (Measure). HaxxaTue 3Toii KHONKHU TOCIIE yIpaBlIeHUs
CTUMYJIOM OYJIET BBI3BIBATh MOSIBIICHHUE JKEJITON BepTUKaIbHOM uHuU. Haxkatue
KHOTOK (+) u (-) mox Taiimepom BpeMenu (Time, Mcek) Oynet 1aBaTh Bam
BO3MOKHOCTbH MEPEIBUTATH KEITYIO JUHUIO BAOJb X-0CH U HAOJIIO1aTh aKTUBHYIO,
MACCUBHYIO U OOIIYIO CHITy, KOTOpasi TeHEpUPYETCS B ONPECICHHBII MOMEHT
BPEMECHH.

[lon maHenpl0 CTUMYISTOPA HAXOIUTCS TA0JIO MOJIYYEHHBIX PE3yJIbTaTOB
m3mepenus. Haxxnmas kHonky «Peructpuposats pe3ynbTaT» (Record Date)
II0CJIE DKCIIEPUMEHTAIIBHON CEPUH, BBl 3aIIULIETE IMOJYYEHHBIN PE3yIbTaT B I TOM
Tabs0. Y aajieHue CTpOKH pe3yabTaTOB JOCTUTAETCS BbIIEIEHUEM 3TOU CTPOKU U
Ha)kKaTheM KHONKH «Y nanuth cTpoky» (Delete Line). Bel MoXkeTe Takxke y1aauTh
MOJIHOCTBIO JJaHHBIE ¢ Ta0J0, HaxkuMas KHONKY «Ouuctuth Tadauiy» (Clear
Table.)

Paboma Ne I.
OIIPEJAEJIEHUME JIATEHTHOI'O IEPUOJIA

Jlamenmmuulii nepuoo sBASIETCS BpeMEHEM, TPOLIEAIINM OT Havalla FeHepaluu
MOTEHIIMAa JSUCTBUS B MBIIIEYHOM KJIETKE, /10 Hayaljla MBIIIIEYHOTO COKPAIICHUS.

1. VYcranosure “Voltage” na 6.0 BonbTax, HaKUMasi KHOIIKY (+) Ha MaHEIN
CTUMYJISITOPA, MOKa Ha AUCIUIee HEe TOABITCS 1udpsl 6.0.



2. Haxwmute kHonky “Stimulate” u HaGmtonaiite 3anuch. 3aMeTbTe, YTO 3aMKUCH
HAaYMHAETCS C JIEBOW CTOPOHBI DKpaHa U CTAHOBUTCS PACTSAHYTOM MO BCEN
JUIMHE B KOPOTKUU IPOMEXYTOK BPEMEHU. 3allOMHUTE, 4YTO X-OCh
OTpa)kacT MPOLIEIIIEE BPEMSI.

3. Haxwmure kHonKy “Measure” Ha ctuMyisitTope. TOHKasi BEpTUKaIbHAs
KeJITas JIMHUS MOSIBIIAETCS Ha JIEBOM CTOPOHE AKpaHa ociuiuiorpada.

4. Haxwmute kHomnky (>) mnon Haamuchto “Time” (Mcex). Bbr moxere
Ha0JII01aTh, KaK BEPTUKAJIbHAS JKETas JIMHUS HAUMHAET IBUTAThCS Yepe3
sKkpaH. Habmronaiite, 4To NpPOMCXOJUT CO BpeMEHEM (MCEK), Korja
JUHUS TiepeaBUraercs no ’kpany. [loanepxuBaiite HaxaTHe KHOMKHU (>), TOKa
JKeJTas JIMHUS He JJOCTUTHET TOYKH B 3aIIUCH, KOT/1a rpa)uK OCTaHOBUTCH,
NEePEeXo/s B IUVIOCKYIO JIMHUIO, U HAYHET HOBBILIATBCS - 31O U eCb MOYKd, npu
KOMOPOU HaYUHAemcs mvluleunoe cokpaujenue. Ecnu xenras TMHAA
nepeBUHYIACh 32 TPEOYEeMYI0 TOUKY, Bbl MOXKETE HUCIOIb30BaTh KHOMKY (<),
YTOOBI BEPHYTh €€ Ha3a/l.

Kax 0oneo onumces namenmmuuiii nepuoo (mcek)?

[IpuMeuaHue: eCiI BbI JKeJIaeTe pacredaraTh CBOM Irpaduk, HAKMUTE KHOIKY
“Tools” B MmeHt0 1 3ateM “Print Graph™ .

1. YBenuuyuBaiTe U yMEHBIIAWTE CUITY CTUMYJIa U TOBTOPSMTE IKCIIEPUMEHT (BBI
MOXETE yIaJIUTh 3alMCh HAa IKpaHe B JII000€ BpeMsi, HaKMMasi KHOTIKY «CTepeTh
3anucky» (Clear Tracings). 3apeructpupyiite pe3yibTaThl B TaOJIUIIE:

CTuMyIHMpyOMNNA OTEHINAI JIaTeHTHBIN neproa

Mensiemcs au 1amenmuslil NEpUOO NPU PA3HLIX CIUMYIUPYIOUUX NOMEHYUANAX?
[locne 3aBepiieHus skcnepuMenTa, Haxxmute KHONKy «Clear Tracings», youpas c
9KpaHa ocuwiorpada Bce METKH.
Paboma Ne 2.
ONPEJAEJIEHHUE IMOPOI'OBOM CHUJIBI PA3JIPAKEHUSA

HOpOI‘ - 3TO MUHUMAJILHBIN IO CHUJIE pasapaKnuTcelib, HCO6XOIII/IMBII71 JJIs1 TOTO,

yTOOBI BEI3BAaTh ACTIOJIAPU3 AL UTO MCM6paHBI MBIIIICYHOT'O BOJIOKHA 1O MOMCHTA
rCHepanuun IMoTCHUAaIa HeﬁCTBHH.



1. VYcranosure «Voltage) Ha ctumynsitope - 0.0 BOJBT.
2. Haxwwure kHONKY «Stimulate).

Ymo vl Hab00aeme Ha ykazamene akmuHoU cunwvl?

3. Haxmure KHONIKY «3aperucTpUpPOBATH PE3YJIbTAT.

4. VBemuubte mnoTeHuman g0 0.1 BombTa, 3aTeM HAXMUTE KHOIKY
«Stimulate». HaGmtogaiite 3a skpanom ocuusuiorpada v IucIjieeM aKTUBHOU
CUJIBI (Ha MPaBOW CTOPOHE CTUMYIISITOPA).

5. Haxwmure kHOnKy «Record Datey.

6. IloBropuTte 3Tamel 4 U 5, MOKa Bl HE YBUJIUTE uncio, Oombiee, yem .00,
MOSABJISIONIEECS HA JUCIIEE aKTUBHOW CHIIBI.

7. 3aperucTpupyuTe moJIy4eHHBIE PE3YJIbTAThl B OTUETE.

Kaxoea senuuuna nopocosoco nomenyuana (6oa1om)?
Yem epaghuk, pecucmpupyemviii npu nOPO208OM NOMeEHYUdLe, OMIAUYAemcs Om
epaghuxa, eenepupyemozo npu NOMeHYUaIax, Huxice nopo2osvix?

Paboma Ne 3.
DOOPEKT YBEJINMYEHUS UHTEHCUBHOCTHU CTUMYJIA

B sT0i1 pabote Mbl poHa0II0AaeM, KaK YBEJIMYEHUE CUIIBI CTUMYJIA BIUSET
Ha MBIIIEYHBIN OTBET.

1. VYcranoBute pazapaxaromuii noreHuuan Ha 0.5 BoabTax, HAKMUTE KHOIKY
«Stimulatey, 3aTem «Record Date».

2. 1IponomxuTh yBeanyeHHE oTeHIMaNa no 0.5 BoiabTa U HA)KaTUE KHOIKHU
«Stimulatey, nmoka He 6ynet qoctTurayta BeiauunHa 10.0 BonsT. Habmrogatkite
3a 3KpaHOM «AKTHUBHas cuiia» (Active) u Haxxumaiite kHonky «Record Date»
nocJe Kaxaon ctuMyssiiuu. OcTaBiIsiiTe BCe 3aUCU Ha SKpaHe, YTOOBI UX
MOXHO OBLJIO OBl CPAaBHUTh. 3aPETUCTPUPYHUTE PE3yIbTaThl B OTUETE.

~

. Kax ysenuuenue cunvl pazopasicenus eénusiem Ha nuku 8 3anucu?

2. Kak ysenuuenue cunel pasopasicenusi 6iusem HA GeIUYUHY AKMUBHOU
CUJIbl, 2eHepupyemou mviuiyeu?

3. Kaxosa eenuuuna cmumyna, Hnocie KOMOPO2O He HAOI00aemcs
oanvHelue20 yeeaudeHusi AKMueHoOU Cuibl?

4. Iouemy cywecmeyem Makcumym pazopaxcenus?

Ymo npoucxooum c mviwyeti npu 3mot cuie pasopaxcenus (umetime 8

8UDY, UMO Mbluya pabomaem KaK opeaH, COCMOAUUL U3 OMOEIbHbIX

MbILUEUHBIX 8OTOKOH?

e



6. Iloouunsemcs iu omoenvHoe MblueUHOe 80IOKHO 3aKOHY «Bce unu
HUuyez2o»?

7. Iloouunsaemcs au mvluiya, ¢ KOmopou 8vl pabomanu, 3aKkoHy «Bce unu
Huuezo»? Ilouemy?

3. Ilpwu xxenaHuu BBl MOXKETE CYMMUPOBATh Pe3yJIbTaThl HA TpaduKe, s ITOTO
HaxxumaeTcst kHomka «Tools» «CoctaButh ueptex pe3ynbraTtoB» (Plot Data) a
3aTeM pacnedaTtaTh 3TOT rpaduk (Print Data)

4. 3apeructpupyuTe pe3yJabTaThl B OTUETE.

MHOTI'OKPATHBIA CTUMY.JI

OTKpBITE pa3zgen «IKCIEPUMEHT» Ha BEPXHEW NaHENu J3KpaHa U 3aTeM
BbIOpaTh 3aHsATHE «MHOrOKpatHbii cTumMyi» (Multiple stimulus).

OTKpbIBaeTCs JKpaH, HECKOJIbKO OTJIMWYHBIM OT mpeapiaymiero (puc. 2).
OcHOBHOE OTJIIMYME 3aKJIIOYaeTcss B TOM, 4YTO Temepb Jo0aBiieHa K MaHEeIH
ANEKTPUUECKOrO0 CTUMYJsITOpa KHOMKa «MHorokpatusli ctumymn» (Multiple
stimulus). Dta KHOIKa MO3BOJIIET HaYaTh U OCTAHOBUTH PabOTy CTUMYJISITOpA MO
BalleMy >kenaHutro. Korma Bbl Ha)KMMaeTe 3Ty KHONKY, MOYKHO YBUIETh, YTO
Ha3BaHUE KHOMKU MeHseTcs Ha «OctaHoBka ctumynna» (Stop Stimulus). Haxartue
ATOU KHOIKHU OTKJIIOYAET CTUMYJIATOP.

Puc. 2. Obopyoosanue 0151 uzyuenus nusHUsL MHO2OKPAMHBIX CIMUMYI08 HA
COKpaujeHue mMoludybl.
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Paboma Ne 4.

®EHOMEH JIECTHHUIIbBI

< B RE) 23 Y 1058

Denomen JecmHuuybl OTPAKACT YBCIIMUYCHUC CHJIBI COKpPAIICHUSA, KOT'1a

MbIIIIA CTUMYIIUPYCTCA JOCTATOYHO BBICOKOM 4aCTOTOM pasapaKCHus. HpI/I TaKkou
YaCTOTC MBIIICYHBIC COKPAIICHUA CICAYIOT INIOTHO OJAWH 34 APYTUM, IIPU KAKITOM

COKpalICHNH UK €T0 CTAHOBUTCA HCCKOJIBKO BBIIIC, YCM ITHK ITPCANICCTBYIOIICTO
COKpalicHus. 910 HIaFOO6p33HOC YBCIIMUYCHUC CUJIBI TAKIKC U3BCCTHO KaK

necmuuya boyouua.

N =

MCIJICHHO PAaCTAHYTH IIOABUBUIYIOCA JIMHHUIO OO0 JICBOTO Kpa

VYcTaHOBUTH MOTEHITMAT 10 MAKCUMAIbHON BeTUYUHBI — 10 BOJIBT.
Haxatb Ha o603HaueHune «200» Ha mpaBoi CTOpOHE IKpaHa ocuusuiorpada u

s, TIOKa OHa OyJeT

NepecaABUTATHCA. OTO NO3BOJIUT Ha6JIIOI[aTB OKCIICPUMCHT Oonee JIIUTCIIBHOC

BpeMs.

3. Haxwmure kHOnKY «OanHO4HBIN cTuMyn» (Single Stimulus) onvH pa3. Bel
MOKeTe HaOJI0aTh YBEJIIMUEHUE U CHUKEHUE Clie10oBOi 3anucu. Kak Tonpko
HAYHETCs CHIDKEHHE, HAKMUTE 3Ty KHOMKY cHoBa. HaOmonaiite
YBEIMYEHNUE W CHWKEHHE KPUBOM COKpAIIEHMS, a 3aTEM IIPU CHUKEHUU
HaXXMUTE KHONIKY «OnHOYHBIN cTUMY»(Single Stimulus) Tpu pasa.

Ymo 6wl Habawoaeme?



4. Haxwmute kHOTnKy «200» 1 OTBEeIUTE TUHUIO OOPATHO K MPABOM KPOMKE
JKpaHa.
5. 3apeructpupyirte pe3yiabTaTbl B CBOEM OTYETE.

Paboma Ne 5.
CYMMAIIUS MBIIIEYHBIX COKPAIHEHI/Iﬁ

Korzaa mpiia cTumMynupyercs MoBTOPHO, COKPAILEHHsI MOTYT CIIMBAThCS, a
PE3yNIbTATOM SIBIIAETCS 00Jiee CUIIbHOE, IO CPABHEHUIO C OJJUHOYHBIM, MBIILIEYHOE
COKpallleHue. DTOT peHOMEH Ha3BaH cymmayueu. CyMMalys BO3HUKAET, KOraa
MBIIIIEYHbIE BOJIOKHA, KOTOPBIE YK€ MOABEPrajIuch CTUMYJISLIUU, OMSITh
CTUMYJIUPYIOTCS 10 TOTO, KAK OHU MOJIHOCTBIO paccialsTcs.

1. VYcTraHoBUTH MOTEHIMAT 10 MAKCUMAJIbHON BETMYHHBI, KaK B paboTe Ne3.
2. Haxatrb kHoOmky «Single Stimulus» u HaOmogaTh 3a SKpaHOM
ocruiorpada,

Yemy paéna akmueHnas cuia cokpawjenus?

3. OnArb ONHOKpPAaTHO HaxaTh KHOMKY «Single Stimulus». CrnegoBas 3anuck
HAayMHAET YBEJINUMBAThCS, a 3aTEM CHIKAThCA. [lepen Tem kak ciaegoBas
3aMKMCh CHU3UTCS MOJIHOCTBHIO, CHOBA HaXaTh KHONKY «Single Stimulus) (BbI
MOXXETE [0 JKEJAHUI0 MPOCTO OBICTPO Ha)XKaTh STy KHONKY JIBaXIIbI,
YTOOBI JOCTUTHYTh HY>KHOTO 3 eKra).

Yemy meneps pagna axmueHnas cuia?
4. Haxwmute kHomKy «Single Stimulusy» u HabGmomaiTe 3a yBeTUUECHUEM U
cHmkeHueM rpaguka. [locne Toro, kak ciaeaoBas 3auUch MOJIHOCTHIO

CHU3UTCS, OMSITh HAKMUTE KHOMKY «Single Stimulus».

Hmeromces nu uzmenenust 6 cuie, 2eHepupyemo Mvluiyei?
Ilouemy?

5. Haxmure xHonky «Single Stimulus» u mno3BoiabTe rpaduky
MOBBIIIATHCA, HO HE CHIDKAThbCs. B a3y moBbIlIEHNsI CHOBA HAXXMUTE KHOIIKY

«Single Stimulusy,

IIpoucxoosm nu usmenenus 6 cuie, 2eHepupyemo Mvluiyei?
Ilouemy?

6. YMEHBIINUTE CUITY pa3JipakeHHsl Ha CTUMYJISITOPE U MMOBTOPUTE ATy padoTy.



OouHakosbvle iU NPOUCX005M USMEHEHUs 8 2eHepupyeMoul cuie?

7.  CTumyIupyHTe MBIy HECKOJBKO pa3, HaxuMas KHONKy «Single Stimulus»
HECKOJIBKO pa3 OBICTPO.

Hszmensiemest iu eenepupyemast Cuia ¢ KaricovbimM OONOJHUMENbHbIM CIUMYIOM?
Ecnu oa, mo kax?

8. 3apeructpupyite pe3ysbTaT B CBOEM OTYETE.

Paboma Ne 6.
TETAHYC

B npeasiayiei pabote Mbl yOeIMIHCh, YTO €CIIU pa3paskaTh MBIIIILY 4acTo,
B HEIMIPEPHIBHOM MOCIIEIOBATEIBHOCTH, TO 3TO TEHEPUPYET OOJIBLIYIO CHUITY C
Ka)KJbIM COKpaIlleHuEM. Y BEJIUYEHHE YACTOThl CTUMYJISIIMY MPUBENIET K TOMY, YTO
KpHUBas MBIIIEYHOT'O COKpAIIEHHs, B KOHEYHOM UTOTe, OyAeT JOCTUraTh IJIaTo -
COCTOsIHUE, KOTOPOE U3BECTHO Kak memanyc. Eciau cTUMys nojaaBath ¢
HanOOJIbIIEH YaCTOTOM, COKpaIeHUsI OYyT CYMMHUPOBATHCS TaK, YTO MUK U
POBHBIE YYACTKH KaXJIOT0 COKPALIEHUSI CTAHOBSTCS HEPA3TUUMMBIMU MEXKTY
co00M - 3TO COCTOSTHUE U3BECTHO KAK 21aoKuil TeTanyc. Yactora cTumya, mpu
KOTOPOM HE MPOUCXOJIUT JaNbHEHUIIIET0 YBETUUEHHS CUIIbI, KOTOpasi FTeHEpUpyeTCs
MBIIIILIEH, ABJISETCS MAaKCUMAJIbHBIM TETAHUYECKUM HANPSHKEHUEM.

1. Haxwmure kHOnKy «YO6parh cienosie MeTkn» (Clear Tracings), 4ToObI
YHUUTOKUTh KaKHe-IH00 CYIIECTBYIOLINE METKH HA dKpaHe ocLuiorpada.

2. Tlon kHomnkoi «MHorokpaTHsiit ctumy» (Multiple stimulus) HaxoauTtcs
JTUCIUIEH «CTUMYII/CEK», 3a CUET Ha)XaTHsl KHOIKU «+» YCTaHOBUTb CTUMYJ J10
50 cTUMYJIOB B CEK.

YcranoBure IIoTCHIOHAJI J0 MAaKCUMAJIBHOTI'O 3HAYCHUA — 10 BOJBT.

4. Haxwmute kHonky «Multiple stimulus» u HabmonaiiTe 3a METKOM, Kak oHa
MepEeBUTacTCs Yepe3 3KpaH. BUIHO, YTO Ha)KaTUE ATOM KHOIKH U3MEHSET €€
3HaueHue Ha «Stop Stimulus» cpa3y nociie Haxkatus. [locie Tora, kKak MeTka
MIEPEBUHETCS YEPE3 BECh DKPaH M HAYHET JBUraThCs YEPE3 IKPaH BTOPOil pas,
HaXMUTE KHONIKY «Stop Stimulus).

Ymo npoucxooum ¢ mvluyeui?
Kaxk nHazvieaemcs smo sa61enue?

5. OcraBbTe 3aKCh HA DKPAHE. Y BENMYbTE YACTOTY CTUMYJIOB 10 130 B
CEKYHJ1y, HA)KUMasi KHOMIKY «+». 3aTeM HaxxmutTe KHONKY «Multiple stimulus)
u HaOmoaaire 3anuck. [locae Toro, kak MeTKa nepeBUHETCS Yepe3 IKpaH U



HaYHET JBIKECHUE Yepe3 IKPaH BTOPOU pa3, HAKMUTE KHOMIKY «Stop
Stimulusy.

Yem omauuaemes sma 3anuco om motu, Komopas Ovlia NoiyYyeHa npu 4acmome
cmumynos 50 cmumyn/cex?
Kax nasvisaemcs smo aenenue

6. Haxwmure kHomky «Clear Tracings», 4ToObl OYHMCTUTH IKpaH
ocruuiorpada.

7. YBenuubte cTUMYJ 10 140 CTUMYJOB B CEK, HAOKUMAsI KHOMIKY «+». 3aTeM
HaKMUTE KHONIKY « MHOTOKpaTHBIM CTUMYJD» U HaOmogaiTe 3a
3anucer0. Haxkmure KHONKY «OCTaHOBKA CTUMYJIa» MOCJE TOTO, KaK 3alUCh
nepeceyeT NepBblid pa3 Bech dkpaH. Haxkmute kHONKY «PeructpupoBath
pesynbsTaT» (Record Date).

8. TloBropure stan 7, yBenuuuBas yactoty A0 150 B cek. He 3a0biBaiite mocie
OKOHYAaHUS SKCIIEPUMEHTA PErUCTPUPOBAThH PE3YIBTAT.

9. [Ilpoananu3upyire pe3yabTaThl.

Ilpu kaxoti yacmome cmumyna He NPOUCXOOUM OATbHElUle20 Y8eTUYeHUs CUlbl!

10. 3apeructpupyiite MOJIy4eHHBIE PE3YJIbTATHI B CBOEM OTYETE.

N30METPHYECKOE N U30TOHNYECKOE COKPAIIEHUE

MpliieyHOE COKpALIEHUE MOXKET OBITh U30MEmpPUUEeCKUM UIv
uzomonuueckum. Korjga Mpliia nogHUMaeT rpy3 OOJbIINMA, YEM CUIIa, KOTOPYIO
OHa Pa3BUBAET, MBIIIIIA COKpAIIaeTcs u3oMeTpudecku. [Ipu aTom Tume
COKpAIIEHHUs MBIIIIA OCTaeTcs Ha (PUKCUPOBAHHOM JTHHE (M30METPUUYECKOE
O3HAYAET «OJIMHAKOBAS JJIMHAY).

Korpa Mbimma nepegBuraet Harpy3Ky, KOTopasi paBHOLUEHHA WIIA MEHbIIIE
CUJIbL, KOTOPYIO F€EHEPUPYET MBIIILA, TO MBIIIIA COKpAIIAeTCs U30TOHNYECKU. [Ipu
ATOM THIIE COKpPALIEHUS MBIIIIA YKOPAYMBAETCS BO BPEMEHH, KOI'/1a CUIIa,
reHepupyemasi MbIIILEH, OCTaeTCsl MOCTOSSHHOM (M30TOHUYECKOE O3HAYAET
«IIOCTOSIHHOE HAIIPSKEHUEN ).

J11s1 BBITTOTHEHMS paOOThl HAXMUTE KIABUIY «DKCIIEPUMEHT» HAa BEpXHEH
MaHeu dKpaHa u Beioepute padboty «M3omerpuueckoe cokpaiienue». Ha skpane
nosiisieTcst uzoopaxkenue (puc. 3). OOpaTuTe BHUMAHUE, YTO TeNeph MOSBIISIOTCS
JIBa HKpaHa ocuuiorpada. JKkpaH Ha JEBOU CTOPOHE SBISETCS B OCHOBHOM
UJCHTUYHBIM TOMY, C KOTOPBIM Bbl pa0oTaiu paHee. DKpaH CIpaBa sIBISETCS
HOBBIM. Ochb Y Takke cooTBeTCTBYET «Cuie», a och X Ternepb COOTBETCTBYET
«MBIIIICYHOHN JUIMHE.



CHauaya 03HaKOMBTECh C 06OPYI[OBaHI/ICM, a 3aTCM:

1. BoicraBbTe «IloTeHIMam» Ha OTMETKE 8.2 W HAXMUTE KHONKY «CTUMYIISIIHS.
Bb1 HaOIr01aeTe MHAUKATOPBI TPEX CHJI C TIPaBOM CTOPOHBI 3KpaHa. Haukatop
RACCUBHOU CUIBI HAXOIUTCS OJIMKE K HIDKHEH YacTH dKpaHa [3enenblil yeem),
WHJUKATOPHl AKMUBHOU CUJIbL ((huoiemoswviil” ysem) n 00uell cunwl (dcemoiii
ysem) HaXOSATCSI BMECTE B BEPXHEH yacTu skpaHa. IHAMKATOp aKTHBHOM CHITBI
HAXOJUTCS BHYTPH MHIUKATOPa OOIIEH CHUIIBI.

2. Haxwwute kHOonkM (+) win (-) 0603HaueHus «JljIrHa MBIIIIBD Ha JEBON
CTOpPOHE OKpaHa M HaOJIOJalTe, KaK MBIIIIA MOXET pPacTATUBATHCS WIH
YKOPaYnBaThCS.

3. Temepp MOXHO HauMHaTh OHKcrepuMeHT. Haxkmure KHONKYy «YOpaTh
CIeIOBblE METKMW» M KHONKY «YOparb dYeprex» NOoJA KaXKIbIM
AKpaHOM ocuusuiorpagda.

Paboma 7.

BJIUSTHUE HATPY3KH U HCXOJJHOM JJIWHBI MBIIIIbI HA
IPPEKT COKPAIIEHUSA

H30mempuueckoe cokpauienue BO3HUKAET TOT 1A, KOI1a MBIIIIIA
TEHEPUPYET CUITY PABHOLEHHYIO WJIM MEHBIIYIO, YEM HArpy3kKa,
MIPOTUBOAECUCTBYIOIIAs €i. B pe3ynprare yKOpOUEHUsI MBIl HE TPOUCXOINUT, HO
pa3BHUBaETCs HaMpspKeHUe. MblIa He ClIoCOOHAa YKOpauuBaThCs PaHbIle, YEM
OyzeT creHepupoBaHa Cuila, J0CTaTOYHAsI IS IIpeoiosieHns Harpys3ku. Korna
reHepupyemasi Crujla CTaHOBUTCS paBHOM Harpy3Ke, MbIIIIA YKOPAYUBAETCA.
I'enepupyemast cuia ocTaeTcsl IOCTOSHHOM, ITOKa Harpy3ka He OyJeT nepeMelieHa.

H3omonuueckoe cokpaujeHue pa3sBUBACTCs B TOM CJIydae, €CJIU K MBIIILE HE
MIpUJIaraeTcsl HUKaKOM Harpy3ku. Eciii nosBisieTcs Harpy3Ka, MblIa J0JKHa
reHepupoBaTh OOJBIIYIO CHITY, UTOOBI IEPEABUHYTH €€. JIaTeHTHBIN Mepuo/1 TakxKe
OyIeT yIUIMHSTCS, TaK Kak OH TpeOyeT O0JblIe BpeMEHH /JIs Pa3BUTHS
HEO0OXOIUMOM CHUJIBI, KOTOpas reHepupyeTcs Mbllei. CKOpoCTh COKpaIeHUs
3aBUCUT OT Harpy3Ku, KOTOPOM MBIIIIA IPOTUBOAEUCTBYET. MakcuMasnbHas
CKOPOCTb JJOCTUTaeTCsl TP MUHUMAIBHOM Harpy3ke U Ha000poT GoJiee BHICOKAs
Harpy3ka COIPOBOKIAETCs 3aMEMJICHUEM CKOPOCTH MBILIEYHOI'O COKPALICHUS.

Bri6epure skcnepument «M3omerpuueckoe cokpaiienue» (Isometric Contraction)

Pucynok 3. Obopyoosanue 015 sxcnepumenma ¢ u30MempuiecKum COKpaueHueM.
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Xoo pabomul.

1.
2.

OcTaBbTe MOTEHIMA HA 3HAYEHUH 8.2.

Ha neBoil cropoHe 3kpaHa Ha)kaTb KHOIKY (-) psaoM ¢ 0003HaueHueM «/linnHa
mblb» (Muscle Length) u yamuauts ee 10 50 mwm.

Haxatb kHonky «Ctumynsanus» (Stimulate) u HaGmronars 3a pe3yjabTaTaMu
Ha 000MX 3KpaHax OCIMIJIOCKOIA.

Haxatb kHonKy «Peructpupoats pe3yiastaT» (Record Date) BHu3y sKxpana.

[ToBTOPUTH ATanbl padoThl 1-3, yBenuuMBas JJIUHY MBIIIIBI KaX bl pa3 Ha 10
MM, ToKa He Oynet nocturnyta Bennunda 100 mM. He 3a0biBaliTe Ha)KUMATh
kHOIIKY «Record Datey nocnie Kaxaou CEpun.

Haxxmure kHonky «MHCTpyMeHTh» (To0ls) Ha BepxHel maHenu skpaHa, a
3ateMm «CocTtaBuTh ueprex pe3yiabTaToB» (Plot data). Brl yBuguTe Ha
dKpaHe TMOosBHUBIIEecS n300paxkeHue rpaduka. J{nmmHa nzodpaxkaercs Mo ocu
X, a akTUBHAsI CUJIA - IO OCH Y. 3aperucTpupynTe morydyeHHble pe3yabTaThl B
CBOEM OTYETE.

Ilocmompume na epaghux u onpedenume, npu Kakou MbluleYHOU OJIUHE NACCUBHAS

CULA HAYHem Uspams poib 8 0oOwell cuie, 2eHepupyemou mviuuyeu?
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7. Ilepensuraiite rosry0yro KBaJapaTHYIO IMOJOCKY IO ocu Y K KpUBO# oborei
cuiibl. Bl MOeTe Ha)kaTh KHONKY «PacneuaraTts 4epTex» B BEPXHEM JIEBOM YTIIY
OKHa JIJIs TIOJTYYEHUS pacTieyaTKu rpaduueckoi 3ammucH.

8. 3apeructpupyirte NOJy4YECHHBIE PE3YyJIbTAThl B OTUETE.

I'pagpux nokasvieaem cuudicenue Ha Onune mviuysvt = 90 mm. Ilouemy
Mo npoucxooum?
Umo sasnsemcs KiouegblM UsMeHeHueM npu U30Mempuieckom cokpaweHuu?

Paboma Ne 9.
N30TOHUYECKOE COKPAILIEHHUE

Bri6epute kinaBuiny «KCIIEpUMEHT) Ha BEpXHEW MMaHeNIu JKpaHa, a 3aTeM -
paboty «M3oToHnueckoe cokpaiieHuey. [losBuBmmiics sxpan (puc. 4) CX0AeH ¢
AKpaHOM paboThl «ONMHOYHBIM CTUMYI». 3aMEThTE, UTO IOMOJIHUTEIbHbIE
nuctien «Mpeiieunast anuaay (Muscle length) u «Cropoctsy (Velosity)
n00aBJIeHbI HIKE dKpaHa ociuiorpada, a MblIIIa ¢ JeBOM CTOPOHBI 3KpaHa
Tenepb CBOOOAHO CBUCAET HA HUKHEM €€ KOHLE. [ py30BOil SIIIMK 1OJT MBIIIIIEH
OTKPBIT; BHYTPH €TI0 HAXOJSTCS YETHIPE BECOBBIX KATETOPUH, Kaxaas U3 KOTOPBIX
MOKET OBbITh MPUJIOKEHA K MBILIIE. Bhlllle rpy30BOro AIMKa HAXOAUTCS
nepeaBmkHas miaropma, KOTOPO Bbl MOXKETE YNPABISATh MPU HAXKATHH KHOTIOK
(+) wu (-) mox o6o3HaueHuem «Bricota iatdhopmel» (Platform Height). B stoit
paboTe BbI MPUKIIAJILIBAETE BEC K KOHILY MBIIIIIbI, YTOOBI HAOIIOAATh
M30TOHUYECKOE COKpAIlCHUE.

Xoo pabomui:

1. Ilorenmuan yctaHaBiuBaeM Ha OTMETKeE 8,2, a BHICOTY IJIaTPOPMBI - HA 75
MM.

2. Haxwmure Ha otmeTKy 0,5 T. Beca B Ipy30BOM SILIUKE U MIPUKPEINUTE IPY3 K
CBHUCAIOIIEMY CBOOOTHOMY KOHILY MBIIIIBI. Bec OyaeT pacTaruBarh MbIIILY, U
JOCTUTATh OMOPHI Ha MIaThopMe.

3. Haxwwure kHonky «Ctumymnsuus» (Stimulate) u HaGronaiiTe 3a 3aMUChHIO.
HabmronaiiTe yBennueHne CHIIbI, ¢ TOCIEAYIONIMM KOPOTKHUM ILIATO,
COIIPOBOXAAOIIUMCS (ha30i permakcaru. 3aMeTHM, YTO TTOKa3aTellb aKTUBHON
cuiibl (Active) ocTaeTcsl TeM e CaMbIM, KaK U BEC, KOTOPBIN MPUKPETUIAETCS K
merire (0,5 ).

Pucynok 4. Obopyoosanue 015 3KcnepumeHma ¢ U30MOHUYECKUM COKPAUJCHUEM.

12



@i 02_MusclePhysio.swf - Media Player Classic Home Cinema - ¥1.3.1333.0 _=2] x|

File View Play Mavigate Favorites Help
Isotonic Coniraction

Force (gms)

80 100 120
Time (msec)

Active

Voltage (V) : Velocity (mm/sec) . Passive
TR - +) 000 T | om

Platform Height (mm)

s |HE

S (1

o s |

f'l‘lycxl | Et\Documents and Settin, . I || CADMIMONOrMAPASH. .. | ] Menwue, doc - Microsaft ... | £ 02_MusclePhysio.swf ...

En | « il Y 12:00

Ckonvko mpebyemcs epemeHu, umoobwl mvluya 2enepuposana 0,5 e. cunvt (mcek)?

4. Haxwmute kHONIKY «CTUMYIISIUS CHOBA, HAOJIIOAANTE 32 MBIIIIIEH U SKpaHOM
BHUMATEJILHO. 3aTEM HAXMUTE KHONKY «PerucTpupoBaTh pe3yabTary.

B kaxoti mouxe epagpuxa mviuiya ykopavueaemcs?

Bovi mooiceme Habodamov no epaguueckou 3anucu, Ymo Muliya pa3eueaem
yeenuuenue Cuibl 00 moeo, Kak oHa oocmucHem ¢pasvl niamo. Ilouemy ykopouenue
MbLUUYBL He npoucxooum 0o gazvi niamo?

5. Yo6epure Bec 0,5 r. m npuxpenure Bec 1,0 r. k mbrmne. OcTaBbTe

MPEeALIECTBYIONTYIO I'papuecKyto 3alnuch Ha dKpaHe.
6. Haxwmwure xnHomky «CTUMynsuusi», a 3aTeM KHONKY «PeructpupoBaTh

pE3yNbTATY.

Tpebyemcs au pacmsdicenue 051 Mblidybl, YMOOLI OOCMUYL PA3BUMUS
CUTIbL, HEOOX00UMO20 OJIsl Neped8UICEHUs eca?
Omauuaemcs i 3ma epaguueckas 3anucb 0m 3anuUcu, COeIaHHol ¢

npuxpennienuem geca 0,5 2. ?

7. OctaBnisis 3T 1Be rpaduyecKre 3anucu U3 IKpaHe, MOBTOPUTE IKCIEPUMEHT C
ocTaBIMMHUCS Becamu. Hakumaii KHOTIKY «PeructpupoBaTh pe3yabTary,
MIOCJIE KaXK0M CEpUU. 3apETUCTPUPYUTE NOJIYUEHHBIE PE3YIIbTATHI B CBOEM
OTYETE.
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8. ITlocne 3aBepleHNs] pETUCTPALIMM TAHHBIX ISl BCEX YETBIPEX BECOB, HAXKMUTE
kHonky «HcTpyMenTh» (Tools) Ha BepxHeil maHenu 3KpaHa U KHOMKY
«CocTtaButh uepTex pe3yabtatoBy» (Plot data).

9. [Ilepenpuraiite TOMYOyI0 KBaJIpaTHYIO TOJOCKY TO och Y J0 KPHBOU
«Ckopoctb» (Velocity) u mo ocu X 1o kpuoii «Bec» (Weight).

IIpu xakom ece ckOpOCMb COKPAWEHUS ABNIAEMC HAUOOIbULel?

Ymo npoucxooum, kozoa 6vl npukpeniseme eec 2,0 2. K Mbluiye u Cmumyaupyeme
ee?

Yem sma 3anucy omauuaemes om opyaux?

Kaxoui 6uo coxpawenus evi nabaooaeme?

10. 3akpoiiTe okHO ’KpaHa «CocTaBUTh uepTex pe3ynbTaToB» (Plot data|,
Ha)XuMas Ha «X» B BEpXHEM MPaBOM YIIIy OKHA 3KkpaHa. Eciu BeI e1iie
JEPKUTE BEC, MPUKPEIUICHHBIN K MBIIIIE, yAaauTe ero. Haxmurte KHOMKY
«Yopatp cnenoBbie MeTkn» (Clear Tracings), 4TOOBI OUYUCTUTH IKpaH
ocrmuiorpada.

11. ITomecture 0,5 r. Beca Ha MBIIIIY U MOJHUMUTE TUIaTGopMy 10 100 MM.

12. Haxxmute kHONKY «CTUMyNISLMs» W HAOJIIONAWTE 3aluCh MBIIIEYHOTO
COKpAILEHUS.

Kaxotui 6uo 3anucu vl nonyuaeme?
Kakosa cuna cokpawenus?

13. Haxwmure kHonKy «Record datay, 3arem noBropure 3tansl 12-13 s
KaXXJ0ro oOcTaBUIErocsi Beca (He 3a0bIBaiiTe pErUCTPUPOBATH  PE3yJbTaT
nocjae KakIOW CepuM CO CMEHOHM Beca). 3aQUKCUpPYITE MOTyYEHHbIE
pE3YyABTATHl B CBOEM OTUETE

Onuwume eauty sanucob u 06b}lCHum€, umo I’lpOMCXOOMWl Ha HUx?

14. Haxxmute kHonky «Clear Tracings».

15. Tlomecture Bec 1,5 T. HA MbIIIILY.

16. YcranoButh mnathopmy Ha BEICOTY 90 MM.

17. Haxatp kHONIKY «Stimulate», a 3atem «Record datay.

18. TloBTopuTte 3Tamnsl 16-18, 32 UCKITIOUEHUEM CAMOTO HMXKHETO TOJIOKEHUS
maTtdhopmel, BeicoTor 10 MM, moka He nocturHute 60 MM (TO ecTh
ycTaHaBluBaiTe miaatdopmy Ha BeicoTy 80, 70, a 3atem 60 Mm).

19. Haxxmure kHomky «Tools», a 3arem «Plot Datay.
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20. BHyTpu okHa 3kpaHa «COCTaBUTh YEPTEK PE3yJIbTATOBY  IEPEABUTANTE
rojiyoyro KBaJpaTHyo MoJIocKy mo ocu X 1o «/lmuna» (Length), a mo ocu Y

1o «Ckopocth» (Velocity).
Kaxas onuna meiwysl cenepupyem Haubo1buLy0 CKOpOCms COKpaujeHus?

21. 3axpeiTh 0kHO «Plot Datay.Haxkrumasi Ha CUMBOJIBI «X)» B BEPXHEM MPABOM
yIily OKHa dKpaHa.

22. 3aperucTpupyiTe MONIyYeHHbIE PE3YyIbTaThl B cBOeM oTuere. Hapucyiite
KpUBBIE OJJUHOYHOI'O ¥ TETAHUYECKOTO COKPALECHHUS.
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