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1. ®ynxkuuu uudpoBoro 3IKCNEPUMEHTAIBLHOT0 000py/10BaAHNS

OnHyM W3 HalpaBICHUW OPraHU3ALMKU IMPOEKTHOM M UCCIEA0BATENBCKON Jes-
TEIBLHOCTH SIBJISIETCS UCIIOIB30BAHUE UHTEPAKTUBHOTO, IU(PPOBOTO IKCIIEPUMEHTAIb-
Horo obopynoBanus (nanee — [[230) B ypouHoil u BHEYypouHOU aesTenbHOCTH. [[D0
MO3BOJISIET «OXHUBUTH» CAMO COJEPKaHHUE MPEIMEeTa, YCUIUTh HKCIEPUMEHTATbHYIO
COCTaBIIAIOIIYIO IPEIMETA; IO3BOJIAET MIOKA3aTh U3y4aeMOe SIBJICHHUE B I1€1arOrnYeCcKu
TpaHC(POPMUPOBAHHOM BUJIE U TEM CaMbIM CO3/1aTh HEOOXOJUMYIO SKCIIEPUMEHTAIIb-
Hyt0 0a3y JUJIsl €ro M3y4eHHs], MPOWLIIOCTPUPOBATH MPOSIBIEHUE YCTAaHOBJIEHHBIX B
HayKe 3aKOHOB M 3aKOHOMEPHOCTEH B IOCTYITHOM JJIsl yYaIIUXCsl BUJIE, TIOBBICUTH UH-
TEpec ydaluxcs K uzydaemomy sipieHuto. Mcnons3oanue 120 BO3MOXKHO B moJie-
BBIX YCJOBHSIX IS TPOXOXKICHUS yueOHBIX mpakTuk [11].

Hudposas sxcriepuMeHTaNbHas J1a0OpaToOpusl MpU3BaHA BBHIMOJIHUTH CIIEIYIO-
e PyHKUMH:

— UuHopmayuonnyro, KOTOpas 3aKiI0yaeTcss B POPMUPOBAHUM HH(POPMALIUOH-
HOM KOMIIETEHIINH YYaIlIuXCs;

— obOpazoseamenvhyio (IIPOCBETUTEIIBCKYIO), KOTOpas 3aKiItoyaeTcs: B popMupo-
BaHUU Y4YEOHO-UCCIIEIOBATEILCKON JIEATEIbHOCTH Y4YalllUXCsl, CIIOCOOHOCTH OCO-
3HaHHO BBIOpATh MpOodeccHio U MOHSIThH €€ 3HAaUeHHUE B JEATEILHOCTH Ye0BeKa U 00-
IIECTBA, MOBBIIIICHUU NMPEIMETHBIX U METAMPEIMETHBIX 3HAHUM yUYaluxcs 1Mo (Uu3uKe
[71;

— HAYYHO-MemoOUu4ecKyo, 3aKiiouaeTcsa B popme okazaHusi HAyqYHO-METOIuYe-
CKOM TIOMOIIU YYUTENSIM, KOTOPbIE OPTraHU3YIOT UCCIEAOBATENbCKYIO NESITEIbHOCTD;
MIOMOII[b B OPraHU3allMy TA0OPATOPHOTO MPAKTUKYMa C UCIIOJIb30BAHUEM IIUPPOBOTO
HKCIIEPUMEHTAIBHOTO 000PY/I0BAHNUS; B TOBBIIIEHUH MTPOPECCUOHATIEHON KOMIIETEHT-
HOCTHU TEJAarOTHYECKUX PaOOTHUKOB IO MCIOJIB30BAHUIO U TMPUMEHEHHUIO ITU(POBBIX
obpazoBatenbHbIX pecypcoB U KT B puszndeckom sxcriepuMenTe. Takke HAydIHO-Me-
TOJAMYECKHE 3a7a4 PEeIIaloTcs 4epe3 padoTy mpoOIeMHOMN 1a00paTOpuu MIKOJIbI, TIe
IIPOBOSTCS CEMUHAPHI, 00yUaIOIIne 3aHIATH, MAaCTEP-KIACCHI, KPYTIIbIE CTOJIBI IO UC-
MOJIb30BaHUIO U(POBOTO AKCIEPUMEHTATIHLHOTO 000PYJOBAaHUS B YPOUHOW U BHE-
YPOYHOM JIesTeIbHOCTH [6].

20 1no3BONsIET BHINOIHATH €CTECTBEHHO-HAYYHBIE HCCIECIOBAHUS Ha
COBPEMEHHOM YypOBHE, HCCIEI0BaTh JEHCTBUTEIBHO HWHTEPECYIOLIUE Y4allUXCs
OOBEKTHI U SIBIICHUS, TIO3BOJISIET UM HAXOJUTh CBOM BapuaHTHI pemieHuil. [Ipumenenue
U POBOTO 0OOPYIOBAHUS UMEET OOJIBIIIHE BO3MOXHOCTH [6].

Ilpeumywiecmea yughpogoit IxcnepumenmaipbHoIl 1adopamopuu:

1. [Tonydenuie 1aHHBIX, HEAOCTYIHBIX B TPAAUIMOHHBIX YUEOHBIX IKCIEPUMEH-
Tax.

2. BO3MOXXHOCTh TPOM3BOAUTH YMO0OHYIO 00pabOTKY pe3yibTaTOB JKCIEpH-
MEHTA.

3. ABTomatm3arusi cOopa u 0OpabOTKH MaHHBIX SKOHOMHT BpPEeMsI U CHJIBI
yYaIIUXCsl ¥ TO3BOJISIET COCPEAOTOYUTh BHUMAHUE HA CYTH UCCIIEIOBAHMUS.



4. IloBbllIeHUE YPOBHS 3HAHUM MO YYEOHBIM IpPEIMETaM 3a CUET aKTUBHOU J1esl-
TENBHOCTH YYaIUXCs B XOJ1€ HKCIIEPUMEHTAIbHON UCCIIE0BATEIBCKOM paOOTHI.

5. YMeHbllIeHHE BPEMEHH, 3aTPAaYMBAEMOI0 YUUTENEM U YYAIIMMHUCS Ha OpraHu-
3allMI0 U IPOBEACHHUE (PPOHTAIBHOIO U JEMOHCTPALMOHHOIO DKCIIEPUMEHTA.

6. 3mepeHust B NpUPOIHBIX, MOJEBBIX YCIOBUAX.

7. OcBO€HHE MEXKITPEIMETHBIX U METANPEIMETHBIX 3ajau.

2. lIpumeHeHnre HM(PPOBOro IKCIEPUMEHTAJBLHOI0 000PY/10BAHNS B YPOUHOH 1
BHEYPOYHOH JeATeIbHOCTH

Cornacao ®I'OC OOOQO, pe3ynbTaTOM OCBOCHHUSI OCHOBHOM 00pa30BaTesIbHOM
IporpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus MPU U3YYECHUU €CTECTBEHHBIX HAYK SIB-
nsieTcst obecnedeHue GOpMUPOBAHUS YMEHUH MPOBEICHUSI TPOCTHIX IKCIIEPUMEHTATb-
HBIX WUCCIIEIOBAHUM, MIPSMBIX U KOCBEHHBIX U3MEPEHHI C MCTOJIb30BAHUEM aHAJIOTO-
BbIX U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U HABBIKOB aJI€KBATHOMN OLICHKU TONY-
YEHHBIX PE3yJbTAaTOB, MPUOOPETCHUE OMBITA MPUMEHEHUS HAYYHBIX METOJIOB IMO3HA-
HUs1, HaOmoieHus siBieHuil. [{udpoBoe 06opyaoBaHre MO3BOJISIET TPOBOAUTH JIEMOH-
CTpaIMOHHBIC U JTaOOPATOPHBIC IKCTIEPUMEHTHI C UCTIOB30BAHUEM IU(PPOBBIX KOMITh-
IOTEPHBIX U3MEPUTEJIEH — TaTYUKOB, B TTOJTHOM Mepe COOTBETCTBYIOT JJAaHHBIM TPEOO-
BaHUSIM 00Pa30BaTEJILHOTO CTAaHJApPTa U TCHICHIIUSIM COBPEMEHHOTO MUpA, T. K. M03-
BOJISIFOT COYETATh OJIHOLUEHHBIA SKCIIEPUMEHT C BO3MOKHOCTSMHU COBPEMEHHBIX KOM-
NBIOTEPHBIX HHCTPYMEHTOB. [locnennue Bepcun peructparopoB Trilink (pabotato-
mux takke comectHo ¢ KITK PalmTungstenE2) wiau NOVAS5000 oTBeuarot Tpebo-
BaHUSM aBTOHOMHON MOOMJIbHOM 1a00paTOpUu U SBISIOTCS, IO CYTH, CAMOCTOSTEIb-
HbIMU KOMITBIOTEPAMH CO CBOUM HUCTOYHUKOM MUTAHMUS, TAMSThIO, ONIEPALlMOHHON CH-
CTEMOM U TOJIH30BATEIBCKUM UHTEPPEHCOM, MO3BOJISS IPU ITOM OCYIIECTBISTH MTPU
KEJaHUU MOJHYI0 CUHXPOHU3AIINIO C HACTOJIbHBIM KOMIIBIOTEPOM HIIH MOJKII0YATh K
HEMY B Ka4eCTBE JIUIIIb PETUCTPATOPOB C IIEJIbIO TIONydeHUsT 00Jiee MOITHBIX BO3MOXK-
HOCTel Ji1s aHaimu3a u oopadotku maHHEIX NOVA 5000 (Nova5000), crienmramusupo-
BAaHHOTO MOPTATUBHOTO KOMIIbIOTEpa Komnanuu FourierSystems co BCTPOCHHBIM pe-
TECTPATOPOM JaHHBIX — KOMITHIOTEPOM JIJISl €CTECTBEHHO-HAYYHOTO KabuHeTa [2].

Nova5000 BecuT HEMHOTO OOJIbIIIE KHMJIOTPaMMa, YUEHUKH MOTYT HOCUTh €ro B
nopTdene Wi CreualbHON cyMKe, OpaTh Ha SKCKYpCHH, B TIOX01, nomoi (puc. 1).
Nova5000 Bxiro9aeT BCTPOEHHBIN peructpaTop AaHHbIX FourierSystems, mporpamMmy
MultiLab nns ympaBieHus SKCTIEPUMEHTOM U 00paOOTKHU MOTYYSHHBIX JAHHBIX, MTPO-
rpammy LanSchool mis ympaBiaeHuss KOMIBIOTEPHBIM KiaccoM. Takxe JOTOHH-
TEJbHO MMEETCS MaKeT MOJIE3HBIX MpOorpaMM JJisi oOpa3oBaTebHOTO IMpolecca Ha
ypoke (hHU3uKH, HapUMep, BCTPOSCHHBIN WHXEHEPHBIN KAIBKYIIATOP, PEIAKTOP TEKCTa,
TaOJIUIL, TUTeep MYJbTUMEIUUHBIX Mpe3eHTaui, aukrodon u np. Windows-CE 5.0 —
MIPUBBIYEH U yIOOEH Ji yYUTENeld U YUYCHUKOB U MOCTaBIISIETCS B KOMIUIEKTE C MPO-
rpaMMHBIM oOecrieueHrueM, poacTBeHHbIM MicrosoftOffice, s HaCTOIBHOTO KOMIIb-
rorepa [2].



Nova5000 umeer Takxke BcTpoeHHBIM Ethernetport — st moxcoeanHeHUs K
IIKOJIBHOM JOKaNIbHOM ceTh U ceth MHTtepHeT. Yuurenbckas Nova5000 daiie Bcero
MMEET pa3zbeM JUIsl MOJKIIOUYEHUS MYJIbTUMEIUHHOTO MpoeKkTopa. bonbiioit cencop-
et LCD monuTop 7 Nova5000 mo3Bonsier padotarh 0€3 MBIIIM U KJIaBUATYPHI.
Taxoke uMeeTcs BO3MOXHOCTh TOJKIIOYECHHsI BHEUTHUX YCTPOWCTB: KapT MaMSTH,
WiFi- u Bluetooth-anantepos, mbliu, knaBuarypsl. [Ipu npaBUIbHOM SKCILTyaTalMN
akkymyisaTopoB Nova5000 xBataeT Ha BeCh y4eOHBIH JeHb [2].

T
Puc. 1. Nova5000 — creyuanusuposannslii nopmamugHulii KOMRbIOMep

B camoii nocnenneii Bepcuu nudpoBoit nadoparopun Apxumen 4.0 — mpuHIU-
nuaiabHO HOBBINA peructpatop nanHeix USBLink. B USBLink ontumansHo codera-
I0TCA 1IeHa, Ka4eCTBO U (DYHKIMOHATbHBIE BO3MOXKHOCTH — 33 CPABHUTEIHHO HEOOIb-
IIM€ JICHbI'U TI0JB30BaTENb MOTyYaeT yCTPOMCTBO, KOTOPOE CIOCOOHO aBTOMATUYECKH
OTIpEIENSITh NaTYMKU U TPOU3BOAUTH 3aMephl ¢ 4acToToi 10 10 ThIC. 3aMEPOB B ce-
kyHnay. [Togcoenuuus USBLink k koMnbroTepy B KJ1acce UM I0Ma, MOKHO MOJIYYHTh
MOJIHOIIEHH YO IIU(PPOBYIO ECTECTBEHHO-HayuHYI0 Taboparoputo. USBLink — »To mpo-
CTO€ MHOTO(YHKIIMOHAIBHOE YCTPOMCTBO TUMa «plug-n-play» ¢ 4eTbpbMs nmopTamu,
K KOTOPBIM MO>KHO MOJKITIOYATh 10 BOCKMU AaTUYMKOB OJHOBpeMeHHOo, 1 USB-nopTom
TS TIOJIKITFOUCHHSI K KOMITbIOTEpY (pHC. 2).

Puc. 2. USBLINk — npocmoe mnozopynkuyuonanvroe ycmpoiicmeo
muna «plug-n-play»
CocTtaB KOMILIEKTa JaTIYUKOB ITU(POBOI JabopaTopuu 1Mo pusmke MoxkeT Gop-
MHPOBATHCS U3 TATYNKOB, KOTOPBIE ITPEACTABICHBI HA PHUC. 3.



| 1. laTuMK HANPSIKEHUsT

JIaTYMK HATPSDKEHHST — BOIBTMETP MPEIHA3HAUCH IS H3Mepe- |
HUSl HalpspKeHUs. DTOT JaT4MK JudPepeHlnanbHOro TUIa, |
-\

CIIOCOOHBII U3MEPSITh HANPSDKEHHE MPH JIF000OM HAIpaBICHUN |
TOKA, MOMEINEH B IUIACTMKOBBIM KOPIYC U CHA0XEH IBYMS |
MPOYHBIMU MITEKEpAMHU I COEAUHEHUS MPUOOpa ¢ AIEKTPH-
YeCKOHU 1enbro. imeeT cuMMETpUUHBIN BXO/I, TO €CTh K JJIEK-
TPUYECKOM LEMU MOKHO MOAKII0YATH JII000€ KOJIUYECTBO JaT- |
YUKOB HaIpsHKeHMs 0€3 OMaceHus BbI3BaTh B HUX KOPOTKOE 3a-
MBIKaHUE. :
/Auana3on n3mepenuii £25 B

2. laTumk Toka. Tunm 1

JlaT4uKk TOKa — aMmepMeTp MNpeIHa3HA4YeH IS H3MEPCHUS |
CHJIBI TOKa. DTO Tpubop auddepeHmaibHOro TUIa, crnocoo- |
HBIH HM3MEpATh TOK, MPOTCKAIOIIMK dYepe3 HEro B JIFOOOM |
*
22,

HaIpaBJIeHHH, TIOMENIEH B IUIACTHKOBBIA KOPIYC M CHAOXKEH |
IBYMSI IPOYHBIMU IITEKEPAMU, KOTOPBIE YIPOILIAIOT COEANHE-
HUE TprOOpa C ANMEKTPUIECKOIT 1etbio. JIaTunK ToKa He UMeeT |
3azemyieHus. {71 IPaBUIILHOTO BHINTOJHEHUS H3MEPEHHH HAJIO |
COEMHSATH OTPULATEIbHBIN (UEPHBIN) IITEKEP AATUUKA TOKA C
OTPULIATEIIBHON KJIEMMOW HCTOYHHUKA HAMPSIKCHUS. :
JAnana3on n3mepenni £2,5 A

3. laTunk Toka. Tum 2

JIaT4uK TOKa — aMIepMeTp MNpeIHa3HadeH JUIs H3MEPCHUS |
CWIBl TOKa. DTO Tipubop nuddepeHnnanbHoro THmna, crnocoo- |
HBIH H3MEpATh TOK, NPOTEKAIOMIMI 4Yepe3 Hero B JIOOOM |
*
2

HaIpaBJIE€HHUH, TIOMENIEH B IUIACTHKOBBIA KOPIYC M CHAaOMXeH |
ABYMS IIPOYHBIMH HITCKCPAMH, KOTOPBIC YIIPOIIAOT COCINHC-
HUE IPUOOPa € IIEKTPUUECKON LETIBIO. :
JAuana3on udmepenui £250 mA

| 4. Mukpo(OHHBIIi JaATUHK

3ByKOBOM JaTYMK (MUKPOQOH) MpeIHa3HAYEH JJIsl UCCIIeq0Ba-
HUS 3BYKOBBIX BOJIH. YacCTOTHBIM JUana3oH JIaTYUKa:
35-10 000 I'tr. laTamk pa3MelnieH B IIacTUKOBOM Kopiryce. He
\ peAHa3HAYEeH JIJI1 KOHTPOJISl YPOBHS 3BYKa. 5
;‘v JInanma3oH BHIXOAHOI0 curuajaa +2,5 B

Puc. 3. Hauano. Komnaekm oamuukoe yugposoii nabopamopuu




| 5. laTuHK OCBELMIEHHOCTH

ITO BBICOKOTOYHBEIM MHOTOIIEJIEBON JAaTUUK OCBEIIEHHOCTH C
OBICTPOACHCTBYIOIINM YYBCTBUTEIBHBIM JIEMEHTOM U TPEeMS |

'*:‘.‘-. vy :

€\ nuanasoHamu usmepenuil. Ilpennasnauen s paGoTel B 3a- |

"’-\3;.,3,_-,*‘ KPBITBIX TIOMCLICHUSX U HA OTKPBITOM Bo3jayxe. Pasmeriex B |
W IJTACTUKOBOM KOPITyCE.

Tpu nuanazona usmepennii: 0—600 jx; 0-6 kiak; 0-150 kak

| 6. IaTYHK BJIAKHOCTH

JlaTuuk npeiHA3HAYCH U H3MEPEHNs OTHOCHTEILHOM BIIAX- |
HOCTH. PasMelieH B IIaCTUKOBOM KOPITyCE M UMEET PEryJIUpO- |
BOYHBIM BUHT JJI1 YCTAHOBKU HYJIEBOTO 3HAYCHHUS. 5
JMuana3zon n3mepennii 0-100 %0

-’

| 7. laT4uK naBJaeHHs

JlaTunK NaBieHUS TIpEIHASHAYEH JUI M3MepeHHs abcomoT- |
| HOTO JaBJIEHHs ra3oB. JIaTunK OOBIMHO MCIIONB3YeTCs B Kave- |
Q CTBE JIaTUMKa JABJICHHUS, HAIPUMED, B SKCTIEPUMEHTAX 110 3y~ |
i YECHHUIO ra30BbIX 3aKOHOB. :
JAunana3zon namepennii 0-700 xlla

| 8. TaTuMK CHIIBI

P JlaTuuk mpegHa3HaueH A U3MEPEHHs CHibl. MOHTHpYyeTCs
Ha INTATUBE WIM JBWKYLIEHCS TelexkKe, MOKHO MPHMEHSATH |
€ro Tak)Ke B KaUeCTBE PYYHBIX MPYKUHHBIX BECOB. 5
JAunana3on ndmepenuii £10 H, 50 H

-

19. IaTuMK HHAYKIMA MATHEUTHOT'O MOJIS

JlaTunk uMeeT ABa quana3zoHa u3MepeHuil. /[nana3zox ¢ HU3KOM
—— 4yBCTBUTENBHOCTBIO NPEAHA3HAYEH JUIs U3ydEHHs NPUPOJHI |
\ MarHUTHBIX MOJIEH COJICHOUOB U ITOCTOSIHHBIX MAarHUTOB M 13-
MEPEHHMS UX BEJIMYUHEI, a JUANA30H C BHICOKOW 9yBCTBHUTEND- |
HOCTBIO — JJI MCCJICIOBAHUS MAarHUTHOT'O MOJIS 3€MIIH. :
JAunana3on udmepenuni £10 mTa u £0,2 mTa

Puc. 3. IIpooonscenue. Komnnekm oamuukoe yugpoesoii navopamopuu




V3MepsieT pacCTOSHHE OT MecTa YCTAHOBKH JATYHMKA 110 00b- |
ekta. CKOPOCTh PETMCTPALMU JaHHBIX C OMOIIBIO 9TOTO IPH- |
6opa MoXeT 10CcTHraTh 50 U3MepEeHHUii B CEKyHLY, 4TO MO3BO- |
JIAET ¢ YCIIEXOM UCIIONB30BaTh €r0 B AKCIIEPUMEHTAX C JIBHKY- |
IUMU 00beKTaMu. JIaT4iK MoTpe6IseT MHOTO SIIEKTPUYECKOH |
SHEPTUH, TI0ITOMY PEKOMEH/yeTCs HCTOIb30BaTh €ro TOMBKO |
BMECTE C CETEBbIM UCTOYHUKOM MUTAHUS. 5
JAunana3on udmepenni 0,4-10 m; 0,4-2 m

11. laTyuk Temnepa

Typsbl. Tun 1

—

OTOT NpOCTON U HAJEKHBIN TaTUMK MPEIHA3HAYEH I U3MeE-
PEHUS TeMIIEPaTyPhl B BOAHBIX M JPYTUX XMMHUECKUX PACTBO- |
pax ¢ norpemHocThio +1 °C. UyBCTBUTENbHBIA 2JIEMEHT J1aT-
YMKa UMEET 3alUTHBIA YEXOJl.
JIuana3on nuzmepenuii —25... +110 °C

12. Cuyerquk I'eiirep

a — MwJiiepa

CueTurKk pajOaKTUBHOCTH aib(a-, OeTa- U ramMMma-u3iyde-
Huii. Jlnanason usmepennii 04096 bk. B cuetunke Ieiirepa — |
Mromiepa, crienHalibHO MPEAHA3HAYEHHOM JUIsl aBTOMaTuye-
CKOrO M3MEPEHMS paJualliM, MMEETCS BCTPOEHHas TpyOKa |
I'efirepa — Mriomiepa, 4yBCTBUTENBbHAs K aibga-, OcTa- 1/1
raMMa-u3JIy4eHH0. ITOT JaTUMK COMCPIKUT KPETIEKHbIM CTep- |
’)KEHb M 3alUTHBIA KOJIAK, a TaKKe MHIUKATOP MUTAHHA U |
CHUTHAJIN3aTOP, MOCHUIAIONIMNA 3BYKOBOW CUTHAJ C KXKIbIM 3a-
PETUCTPUPOBAHHBIM UMITYJIECOM 5

| 13. JaTYMK 3JIeKTPONPOBOAMMOCTH

JlaTdyK 51eKTPOIPOBOANMOCTH TIPETHASHAUEH TS H3MEPEHHS |
IPOBOJMMOCTH YKHIKOCTEH U PaCTBOPOB. DTOT JaTUMK MOKET |
OBITH MCTIONB30BAH B SKCIIEPUMEHTAX MO XMMHUHU, GHOJOTUH H |
HayKe 00 OKpY Kalolei cpee. 5
Aunana3on ndmepenuii 0-20 mCm

14. JaTyuk yriaa nosopora DT148A

JIaT4uK TpeHa3HAYEH JUIS M3MEPEHUS. BCEBO3ZMOXKHBIX TIepe- |
MEILEHUI U 3aMEPOB MOJIOKEHUS PETUCTPUPYEMBIX OOBEKTOB. |
OH 3aMepsieT yIJIoBble OTKJIOHEHUS OT 3aJaHHOTO HalpaBlie- |
HUSI

Puc. 3. IIpooonrxcenue. Komnnexkm oamuuxoe yughpoeoit 1avopamopuu




15. /laTunk TemneparTypsbl

e Jatuuk Temmnepatypsl (0—1250 °C) — 3T0 1aT4UK, B KOTOPOM B
KauecTBE YyBCTBUTEIBHOIO CEHCOpA IPUMEHSAETCS TEpMOIIapa |
aa tuma K ¢ JuanasoHom  wu3mepenus ot 0 0|

/ ' _ 1200 °C. D10 upe3BbIYAHO TyBCTBUTENBHBIIN AaTIUK, HMEIO- |

QJ U OTPEIIHOCTh He Oosee 2 % Ha BceM Juana3oHe u3mepe-

nus. JlaTduK IPUMEHSAETCS TTIABHBIM 06pa30M TIPH H3MEpPEHHH |
BBICOKHX TEMIIEPATYP, KOHTPOJIS XUMHUYECKHMX MPOIIECCOB IIPH |
BBICOKHX TEMIIEPATYPax, IPOCTOr0 MOHUTOPHHTA CYIIMIBHBIX |
mkadoB u T. 1. BeICOKast TOYHOCTH U HAJAEKHOCTH ITOTO JaT- |
YUKa T03BOJISAET UCIHONIB30BATh €r0 KaK Ul LeNel IPOMBIII- |
JICHHOTO TIPOM3BOJICTBA, TaK U B cepe oOpa3oBaHMUsL. :
JIunana3on nzmepenuii 0-1 250 °C

16. laTunk ypoBHs mIyma

JlaTduK ypOBHS IIIyMa U3MeEpsIeT BEIUYHHY 3ByKOBOTO IIIyMa B
J16 (dB) B nuanasone ot 45 10 110 16. OH uaeanbHO HOIXOAUT |
JUTSI UBMEPECHUH YPOBHS OKPYIKAFOIIHMX IIYMOB U aKYCTHUSCKHUX
XapaKTEPUCTUK KOMHAT. JIaTUMK COIEPIKUT CHEIHAaIbHBIH |
_— SEKTPUUECKHil GUIBTp [ GUIBTPAIMU HABOAOK HAIpsKe- |
d HUS DJIEKTPUUYECKON CETH, KOTOPBIE MOTYT MOCTYNaTh OT PETH-
crparopa. Y JaTduka MMeeTcsl TPU JAMANa3oHa YCHJICHHS, Ie- |
PEKITIOUCHUE MEXKTY KOTOPBIMH OCYIIECTBIISICTCS aBTOMaTHYEC-
CKH, o0OecreunBasi ygoOCTBO M I'MOKOCTb B HCIIOJIb30BAaHMU |
JATYHKA. :
JInana3on nuzmepenuii 45-110 /16

|17. larauk KT DT189
. _ Onexrpokapauorpad (OKI') mpennHazHadueH 1uisd U3MEpEeHUs
\, ; 3IEKTPUYECKON aKTUBHOCTHU Cep/la

18. latunk yckopenusi DT138

BbicokoTOUHBIN TPUOOP U3MEPSIET KaK CHITy TPaBUTAINH, TaK
M YyCKOpEHHE, 00yCIOBIEHHOE 3TOi cuioifl. B cocTosHum mo- |
KOsl TIOKa3bIBaeT Beauunny 1 g (g=9,8 m/c?), ecitu oH Hampas-
JIeH BHM3, —1Q — €CII HAITPaBIIeH BBEPX, M HOIIb — €CIIHM PACIIO- |
JIOKEH TOpPU3OHTAIBHO. [lomelleH B IUIACTUKOBBIM KOPITYC
FourierSystems u cHa0keH KAIMOPOBOYHBIM BUHTOM. '
JlnanaszoH u3MepeHuii: ot —5 10 + 5 g (ot —49 10 +49 m/c?)

Puc. 3. Oxonuanue. Komnaexm oamuuxoe yugpoesoii 1abopamopuu



Peructparopsl wim u3mepurenbHble UHTEP(HENChl BCEX MOKOJIEHUH HU(POBBIX
naboparopuit Apxume;] IpeaHa3HaueHbl Il padoThl ¢ MPOTPAMMHBIM 00€CTICUCHUEM
MultiLab. [Tporpammuoe o6ecneuenrie MultiLab — naeanbHbIil HHCTPYMEHT JJIs IPaK-
TUYECKOro 00yueHus: U o0ecrneynBaeT 0ToOpaxeHue AaHHBIX B BHUJIe TpaduKoB, Tad-
T WIK TOKa3aHui mkan npubdopos. [lo3BonseT moiayyaTe AaHHBIE OT YCTPOMCTB
Nova5000, USBLink B pexxume peanbHoro Bpemenu (onsaitd). MultiLab no3Bosnset
MIPOrpaMMHUPOBATh U XPaHUTh KYpHAJIbl SKCIEPUMEHTOB, BKIIOYAIOUIUE B c€0s1 OHO-
BPEMEHHO MHCTPYKLHH 110 IPOBEICHUIO SKCIEPUMEHTA, €r0 HACTPOUKU U 1IaOIOHBI
YUYEHUYECKUX OTUYETOB. MyNnbTUMEIUHHbBIE BOZMOKHOCTH MPOTrPaMMBbI O3BOJISIOT CO-
IPOBOXAATh MOJYUYEHHbIE JJAHHBIE CHHXPOHU3UPOBAHHBIMU BUACO- U ayJJuoMaTepua-
namu B dopmate rpadux (uau npubop, Wiu rucrorpamma) + tabnuma + QUIBM.
MultiLab numeer noiaHyr COBMECTUMOCTb C TAKUMU POrPaMMHBIMU MPUIOKEHUSIMH,
kak WORD u EXCEL [2].

3. JlabopaTopHble padoThl ¢ HCNOJb30BAHUEM HU(POBOIro IKCIEPUMEHTAJIBLHOI0
o0opynoBaHust

JIaGopaTopHbie PaOOTHI TPAJAWIIMOHHO TMPOBOJSATCS HAa YpPOKAaX €CTECTBEHHO-
HAYYHOT'O IIUKJIa TUCITUTUIMH B 00IIE00pa30BaTEIbHBIX WITH MPO(HUIBHBIX KJIaccax, Ha
HUX 3aIUTAaHUPOBAHO BPEMsI, UMEETCS CTaHAAPTHBIN cricoK padboT. C udpoBbIME AaT-
YrKaMHu MHOTHE (He Bce!) cTaHaapTHBIE pabOThl MOKHO aBTOMaTU3UPOBATh, BBICBOOO-
IUTH BpeMs JJIsl TIPOBEACHUs 0OpabOTKM W aHalW3a AKCIEPUMEHTAIBHBIX TaHHBIX,
€CTh BO3MOXXHOCTh CaMOMY YYCHHKY IepeHacTpanuBaTh IKCIIEPUMEHTAIBHYIO yCTa-
HOBKY M BBIOMpaTh MapaMeTpbl SKCIIEPUMEHTA, OBITh aKTUBHBIM HCCIICIOBATEIICM.
31meckr 0COOCHHO BakHA aBTOMAaTH3alHs cOOpa JaHHBIX, TaK KaK €CcTh padoTHI Ooiee
CJIOKHBIE ¥ KOMITJICKCHBIC, COOMPATh U TIPOBOJIUTH PACUYETHI — MPOLIECC AOJITUN U KPO-
notnuBbld. Kpome Toro, 4rto crparernuecku Oojee BaKHO, paOOThl MPAKTUKyMa
MO>XHO OPTaHU30BBIBATH HE TOIBKO KaK MPOBEPKY 3aKOHOMEPHOCTEH, HO M KaK UCCIIe-
JIOBaHUE, CAMOCTOSITEIILHOE «OTKPBITHE)» CBs3eH BenmuuH U rp. [9] JTaboparopHbie pa-
OOTBHI OPTraHU3YIOTCS Ha 3aHATHAX YUeOHON MPAKTUKHU.

3.2. IeMOHCTPALIMOHHBIH IKCIIEPUMEHT

JleMOHCTpaIMOHHBIN YKCIIEPUMEHT C UCTIOb30BaHNEeM IU(PPpOBO TabopaTopuu
«Apxumen» Teneps cTall HarJIsIAHEE, BEb SBJICHHE, BOCIIPOU3BOIMMOE HA JIEMOHCTpa-
IIMOHHOM CTOJI€, COTIPOBOXK/IA€TCS OJTHOBPEMEHHBIM MOCTPOCHUEM Tpaduka, a ObICT-
pbIE IPOLIECCHI CTAHOBSTCS BUIUMBIMU, U «\MTHOBEHUE OCTAaHABIMBAETCSD) C IIOMOILBIO
rpauKOB BHICOKOYACTOTHBIX U3MEPEHUIN. YUHUTEIh MOKET PACIIUPUTDH JIUAMA30H Je-
MOHCTPAIIMOHHOTO 000pYI0BaHMs 00JIee METKUMHU TPUOOPAMH, TTOIKITFOYHB BHICOKA-
MEpPY M JEMOHCTPUPYs 3KCIIEPUMEHTAJIBbHYI0 YCTAaHOBKY Ha dKpaHe. [Ipu stom yue-
HUKH BHUJISAT, YTO OTBIT MPOUCXOJAUT UMEHHO Celvac, a KOMIBIOTEPHOE 000pYI0BaHHE
CTaHOBHUTCSI MHCTPYMEHTOM HCCIICIOBaHMs, TIOMOTasl [I03HABATh peaibHOCTh [4].



IIpakTnueckas padora
«CpaBHeHHEe KOJIHYECTB TEIUIOTHI MPU CMEIIMBAHUM BOJbI Pa3HOii TeMnepa-
TYpbD»
Obopyoosanue u mamepuansl:
1) nepcoHanbHBIN KOMITBIOTED; 2) peructparop aanHeix USB Link; 3) naTtunku
Temreparypsl; 4) kanopuMeTp; 5) Boia X0ooaHas U ropsvasi; 6) MeH3ypKa.

IToaroroBka 3KcHEepUMEHTA:

1. CobepuTe 2KCIIEPpUMEHTAIBHYIO YCTAaHOBKY (pHC.).

JaTanKu
/ TEMIIEpaTypel
k USB Linl/

Puc. dxcnepumenmanvhan ycmanoska 0amuuKkoe memnepanypl

2. IMoaxmounte USB Link x USB-nopry IIK. Ilogkmounte matuuku k USB
Link.

3. 3amyctute MultiLab na I1K.

4. YCcTaHOBUTE MapaMeTpbl U3MEPEHHUH MPU MOMOIIH KHOMKK «HacTtpolika» pe-
TUCTpAaTopa.

Yacrora Kaxnyro cexynny
3amepsl HenpepbiBHO

IIpoBenenune 3xcriepuMeHTa:

1. Onycture AaTYMKK TEMIIEPATYPhl B KATIOPUMETP C TOpsYel BOJAON U B MEH-
3YPKY C XOJIOJHOM.

2. Hauunaiite peructpanuio gaHHbix. st atoro Haxxmute kHonky «Ilyck» Ha
nanenn wHCTpymMeHToB MultiLab. Ilokazanus natumka OyayT oToOpa)kaThCsi Ha
sKpaHe B Buje rpaduka.

3. He BbIHMMAs naTtyvka TeMnepaTypbl U3 ropsuei BOJbI, BbUICHTE XOJOAHYIO
BOJly M3 CTaKaHa B KaJJIOPUMETP, TOMECTUTE Ty )K€ BTOPOU AaT4uuK. Jloxxaurech ycra-
HOBJICHUSI OJIMHAKOBOM TEMIIEpaTyphbl BOJBI B COCYJaxX, OCTAHOBUTE PETUCTPALHUIO,
Ha)kaB KHOTNIKY «CToIm» Ha rmaHenn nHcTpyMenToB MultiLab.

AHaJu3 pe3ybTaToB:

1. ITpu momotmu ABYX KypCOPOB OTMETHTE Y4aCTKH rpaduKoB, COOTBETCTBYIO-
[IUe TEMI000MEHY MEXKy TOpsiuel U XOJIOJJTHON BOJOM.

2. B MeHto «Ananu3y» BeiOepute KoMaHay «CTaTUCTUKA», T/I€ CHUMUTE MUHU-
MaJIBHOE ¥ MAKCHUMAaJIbHOE 3HAYCHHUE TEMIIEPATYP BOJBI.




3. PaccuuraiiTe KOJIMYECTBO TEMIOTHI Qr, OTJaHHOE TOpsYei BOAOW MPU OCTHI-
BaHUHU J10 TEMIIEPATypbl CMECH, U KOJUYECTBO TEIIOTHI Qy, MOIYYEHHOE XOJIOJHOM
BOJIOW MPH HATPEBAHUU JI0 TOM ke TemnepaTypsl. Mcnonb3yiite hopmymsi: Qr = cm(t;
—1t) u Qx = cm(tz —t1).

4. CpaBHHTE KOJUYECTBO TEILIOTHI, OTAAHHOE rOPSYEN BOJOW, C KOJTUYECTBOM
TEIUIOTHI, MOTYYEHHBIM XOJIOAHOM BOJ0# (110 Moay:nto). Caenaiite BHIBOA.

4.I/ICC.]1€)IOBaTeJI])CKI/Ie IPOEKTbI, B TOM YHUCJIC IMMOJIEBbIC HCCTICAOBAHUSA

[IpoekTHast TesATETBHOCTD 3aHsUIa CBOE JOCTOMHOE MECTO B 00pa3oBaTeIbHOM
nesrensHocTU. LndpoBas madoparopus «ApXHMeI» TO3BOJISET BBHITOIHITH ecTe-
CTBEHHO-HAy4YHbIC HMCCJICIOBAHUS Ha COBPEMEHHOM YpPOBHE, UCCIIEJ0BaTh JCHCTBHU-
TEJILHO MHTEPECYIOIINE YIAITUXCSl OOBEKTHI U SIBJICHUS, HAXOJAUTh CBOU BApUAHTHI Pe-
meHusi. Komnprorepusaius y4eOHOTo SKCIEPUMEHTA TaeT BO3MOKHOCTh Pa3MeEIlaTh
MaTepHaJbl, BEITIOJIHEHHBIC C TIOMOIIBIO IIUPPOBOH JTabopaTopru B HHOOPMAIHOHHOM
cpene oOpa3oBaTeNbHOW OpraHM3alllH, AeT BO3MOXXHOCTU YYEHHKY U YUUTEIIO HE
OrpaHUYMBAThH MCCIICIOBATEIBCKYIO JCSITEIbHOCTh BpEMEHEM NPEOBbIBAHUS B KJIACCE U
JOCTYITHOCTBIO 00opyaoBanus [12].

Ipumep 1. UccnenoBanue 3aBUCUMOCTH PAAUAIIMOHHOTO GOHA OT Pa3IMUHbIX
napaMeTpoB

CnoBo «paduayus» y OONBIIMHCTBA JIIOJEH BBI3BIBAET CTpax. YemoBedecTBO
IIOMHHUT $/IEPHBIE B3pBIBBI B XUpocuMme U Haracaku, BOZHUKIIINE TIOCIIE HUX MyTalluu
U POXKJICHHE JICTeH ¢ OMacHBIMHU JIepeKTaMu, yrpo3y aTOMHOM BOWHBI B cepenuHe XX
Beka, aBaputo Ha UepHoOBIIbCKOM ADC; TEppOpUCTHI U celyac T'PO3AT SIACPHBIMH
B3pbIBaMu. J{axke B 0OBIYHOM KU3HU TPU MEIUITUHCKUX 00CIIEI0BAHUAX MBI TIOJTydyaeM
OTpeNeNEHHYIO J03y O00IydeHus:. Mexly TeM paauaiusi — 3TO U €CTECTBEHHBIN TPH-
POIHBIN (PaKTOP, KOTOPHIN MTOCTOSTHHO MPUCYTCTBYET B HAIIICH KU3HHU.

AKmyansHocmp TeMbl OINpeAenseTcss He0OXOIUMOCThIO YMETh OOBEKTHBHO
OLICHUBATh PaJIMALIMIOHHOE COCTOSTHUE OKPYKAIOIIEH cpellbl U €€ BIUSHUE Ha 310pO-
BbE, YMETh OMPEEIATh PATUAIIMOHHBIA ()OH C TTIOMOIIBI0 COBPEMEHHOTO U(PPOBOTO
000opy10BaHMS.

Ilpoobnema uccnedosanus — HECOOTBETCTBUE MEXKAY PEATbHON KOMIIETEHTHO-
CTBIO HACEJICHUS B OTHOIIICHUH BIIJIeHUSI MH(POPMAIIHEH 0 paaualuyd U yMEeHUeM 00b-
€KTUBHO OLICHUBATh €€ YPOBCHbD.

N3BecTHO, 4TO paguaniiOHHBIi MOHUTOPUHT TEPPUTOPHI MPOBOAUTCA 00JIACT-
Hoit [II'COH u MmexBemomMcTBeHHOM TabopaTtopueit paguaiinoHHOro. OTHAKO MYHKTHI
HaOJIIOJICHU HAXOJATCS B OINPENENICHHBIX TOYKAX W JIAHHBIX IO IMOCENKY MecTa
HAXOXKJEHUS IIKOJBI B CPEJACTBAX MAaCCOBOUM MH(MOpMAIIK MOXKET HE ObITh. [loaTOMY
MBI TUIAHUPYEM PELIUTh 337a4y SKCIIEPUMEHTAIbHBIM MYTEM.



T'unomesa: ecnu U3MepUTh YPOBEHb paualliy MPU MOMOIIH OBITOBOTO J03H-
METpa, TO MOKHO OLIEHUTh CTENEeHb PAJAUAIMOHHON OMACHOCTU B TAHHOW MECTHOCTH,
a TaK>K€ BBISICHUTH, OT YETO 3aBUCUT ITOT YPOBEHb.

Oo0vexkmom VcCleNOBAHUS SBIISIIOTCS PA3JIMYHBIE TOMELICHMUS.

IIpeomemom viccieoBaHUsl — YPOBEHb PaIMAIIMOHHOTO ()OHA TTOMEIIECHUH.

Ienvro nanHoOM pabOTHI SABISICTCS ONMpEJIeNIEHHe YPOBHS paJarallioHHOro ¢oHa
KUJIBIX U YUEOHBIX TOMEIIEHUN MOCENKa DHCKOTO U CpaBHEHUE MOJTYUYCHHBIX PE3YIlb-
TaTOB C HOPMATHUBHBIMH MOKA3aTEIISIMHU.

3aoauu uccnedosanus:

1. IByuuTh uTepatypy no TeMe MCCleI0BaHus.

2. DKCTepUMEHTAIBLHBIM MMYTEM MTPOBEPUTH BO3MOXKHOCTH IUPPOBOTO 000py10-
BaHUsI JUISl OTIPEICIICHUsI YPOBHS paauanioHHoro (oxa (udpoBoit cuetyuk I eitrepa
— Mromnnepa).

3. U3Meputh ypoBeHb paiHaIlliOHHOTO ()OHA B IIKOJIE U HECKOJIBKUX JOMaX MpHU
MIOMOIIIH JI03UMETpa.

4. TIpoBecTu CpaBHEHHUE CO CTaHJAPTAMH HOPMAJbHBIX MOKa3aHUM W CJENaTh
BBIBOJIBI.

Memoowl uccnedosanus:

Teoperuueckue (aHanu3, cpaBHEHHE, 00001IeHUE); IMITUpUYecKue (Oecena, 00-
CJIEJIOBAHUE, IKCIIEPUMEHT).

Hoeu3zna nanHOMW HUCCIIEIOBATEIIBLCKON PaOOTHI UMEET CYOBEKTUBHBIN XapaKTep
1T €€ aBTOPOB.

Ilpakmuueckasa 3nHayumocmsp VCCIEIOBAHUS COCTOUT B TOM, YTO MPEIJIOKEH-
HBII B paboTe METOJ| MO3BOJISET OOBEKTUBHO OIICHUBATH PAIUAIMOHHOE COCTOSTHUE
KUJIBIX TOMELIEHUN U OKPYKAIOIIEH cpelibl U €€ BIUSHUE HA CBOE 310POBBE.

0030p ucnonvzyemoii 1umepamypol.

OcHOBOI HaIlIero UCCie0BaHus cTana uHPopMaIus, ormyoJIMKOBaHHAS B KHUTE
«Pammanus. J1o3sl, addextol, puck». Kaura npencrasiser co6oit 0030p JaHHBIX, CO-
OpanHbIx HaydHbIM KOMUTETOM TI0 AeiicTBUIO aToMHOM panuaruu mpu OOH 3a 30 net
€ro JAesTeIbHOCTH. PaccMOTpeHbl BOMPOCH BIMSHUS paJUALMU Ha >KU3HEIESTEINb-
HOCTb, MPEJIENIbHO JOIYCTUMBbIE J03bI, & TAK)KE HA0JI01aeMble YPOBHU PaIMOAKTUBHO-
CTH B OKPYKaloIIEH cpeie.

Mertonb! uccinenoBanuii uznaratorcsa B kaure B. @. Illunosa «JlabopaTopHbie
paboThl B mIKOJNE W jJoMa: kBaHToBas (pusuka». [locobue mpemnazHaueHo s yda-
IIUXCS CPeTHEH MIKOIbl. B HEM omuchIBaeTCsl cuctema 1abopaTOpHBIX paboT Mo aToM-
HOW U siepHON (DU3HMKE C MCTOIB30BAHUEM TPAIUIIMOHHBIX U COBPEMEHHBIX ITH(PO-
BBIX PUOOPOB.

3HaueHUs BEIWYWH, TIOJYyUYEHHBIC B XOJ€ BBIOJHECHHS U3MEPEHUN UG POBHIM
nataukoM ['eitrepa — Mromepa DT116, paanoaktuBHOCTH anbda-, 6eTa- 1 TaMma-u3-



JydyeHuil ¢ nuanazoHom usMmepeHuit 0—4096 bk cpaBHUBaIM ¢ HOpMaMH PaJUALMOH-
Hoi Oe3omacHoct HPB-99/2009, onmcaHHbIMU B CaHUTAPHBIX MpaBHJIAX U HOpMaX
Canllun 2.6.1.2523-09, onyonukoBaHHBIX Ha caiTe http://nucloweb.jinr.ru.

OcCHOBBI paguallHOHHOM 103UMETPHH

Jo3umeTpus. OnacHOCTh PaJuOaKTUBHBIX O0JYyYEHUM B TOM, UTO OHU HE (DUK-
CUPYIOTCS OPTaHAMH YYBCTB UEJIOBEKA, HE BBI3BIBAIOT OOJIEBBIX OLIYLIEHUH JaXke Mpu
CMEPTENbHBIX J103aX.

Jlozumempusa — oTpacib SAepHON (PU3UKU, 3aHUMAIOLIASACA U3MEPEHUEM MOHHU-
3UPYIONINX U3IYYEHUH, a TaKKe TEOPETUYECKUM HCCIIEIOBAHUEM PaAUAIlMOHHBIX (-
(eKTOB, BBI3BAHHBIX ATUMHU U3ITYUYEHUSIMU. B KOMIETEHIINIO 3TOW OTPaci BXOJAT U
paualiOHHbIE HOPMBI.

Cy1iecTByeT ABE paduayuonnsle Hopmbl: 1) 10TyCTUMBIN ypoBeHb — 60 MKP/4,
2) ypoBeHb pearupoBanus — 120 mxP/u.

EctectBennsiit poH raMmma-uznydenus Ha Tepputopun PO nzmensercs B mupo-
Kux npezaenax: ot 5 1o 60 mxP/4. M3nyuenue no 60 mx P/4 npusHaHo cuuTath 10MY-
CTUMBIM M HE HAHOCAIIUM BpeJa OpraHu3My dYeynoBeka. Eciu ke MHTEHCHBHOCTH
MOHU3UPYIOIIETO n3iaydeHus pocturaet 120 MxP/4, To B Takux ciydasx peKOMEHY-
eTCsl 00pamaThCs K CreMAINCTaM CaHAMHUICTAHIIUHN JIJISI IPUHSITUS TEX WIIU UHBIX MED.

SIBnsieTcst M OMACHBIM BO3JIEMCTBHE MOHU3UPYIOMICH pajraliiy Ha >KUBOU Op-
ranu3M? Bc€ 3aBUCHT OT 10361 OOTyUYEHUSI.

Onepeemuueckoe Oelicmeue PaIMOAKTUBHOTO W3TYUYEHUS XapaKTEPU3YIOT HO-
2/10uieHHasA Y CBA3aHHAas C HEH IKeueaneHmuasn n03bl 00IydeHUs.

B kadecTBe XapakTEpHUCTUKHU UOHUIUPYIOUje20 Oelicmeus U3ITYYeHHs! HCTOJb-
3YIOT 9KCHOZUYUOHHYI0 003). JKCIIO3UIIMOHHAS 103 SIBISETCS MEPOil MOHU3AIUU BO3-
JyXa peHTT€HOBCKUMH U Y-Ty4aMHU.

Mouwnocmp 00361 — BeTUUHMHA, ONIPENETSAIONIAs 03y, MOJTYYCHHYI0 00BEKTOM
3a €IMHUILY BPEMEHH.

OcHoBHBIEC TOHATHUS, HOPMYIIBI U €AUHUIIBI 103, COOTHOILIECHUS MEXKIY €IUHU-
I[aMHU 7103 ¥ OMOJIOTMYECKOE JICHCTBHE Pa30BbIX 3(PGhEKTUBHBIX 103 MPUBEICHBI B Ta0JI.
1-3 npun. 1.

HceTouyHMKHN paii0aKTUBHBIX U3JIyYeHHH.

Paznuuaror 1Ba MCTOYHMKA PAJMOAKTUBHBIX U3JIYUYEHHUI: €CTECTBEHHBIE U HC-
KYCCTBEHHBIE (TEXHOTECHHBIE).

B ectectBeHHOM pannOaKTUBHOM (JOHE BBIIETSIOT JIBA KOMIIOHEHTA: KOCMUYE-
ckoe m3nyuyenue (13,5 %) u uznydyeHue U30TONOB, HAXOASAIIUXCS B 3eMHOM Kope (86,5
%) (puc. 1).


http://nucloweb.jinr.ru/

Pagweswiit pRg ypana

Puc. 1. Kocmuueckoe usnyuenue

Kocmuueckoe uznyuenue:

— nepsuyHoe — «IOTOK 3JIEMEHTAPHBIX YACTHUL, KOTOPBIE MPUXOAAT Ha 3EMITIO U3
kocmoca. OHO cocTouT U3 MPOTOHOB (92 %), anbda-yactuil (7 %), iAep aTOMOB JIUTHUS,
6epusutust, Oopa, yriaepoza, a3ora, kuciopoaa u ap. (1 %);

— @MOopUYHOe — MOTOK YaCTHI], KOTOPbIE 00Pa30BAIKCh MPU HOHU3AIMN BO3IyXa
MEPBUYHBIM KOCMUYECKUM U3TydeHHEM. COCTOUT U3 ME30HOB, 3JIEKTPOHOB, TO3UTPO-
HOB, IPOTOHOB, HEUTPOHOB, FTAMMAa-KBAHTOB, T. €. U3 MPAKTUYECKHA BCEX U3BECTHBIX B
HacTosIee Bpems yactuil [9].

H3omonwl, Haxo0awuecs 6 3eMHOIL Kope:

— PaAMOHYKJIM/IBl U3 PAIUOAKTUBHBIX CEMEUCTB paius U Topus (mpui. 2);

— PaIMOHYKJIUBI, HE BXOJASIIME B paOaKTUBHBIE cemeincTBa (11 monaroxuBy-
X PaIMOHYKINI0B: Kanuii-40, kaneiuii-48, pyouauii-87 u mp.).

«Cpenr ICTOYHUKOB €CTECTBEHHOM pajiualiii HanOOIbIIIYI0 OMTACHOCTD JJIS Ye-
JIOBEKA MPE/ICTABISAECT HEBUAUMBIN, HE UMEIOLIMKA BKYCa W 3araxa MHEPTHBIW ra3 pa-
noH. B o6miem paguaninoHHOM OOJYYeHHH Ha €r0 J0JII0 mpuxoautcs mouta 50 %.

[IpuponHbIli HCTOYHUK paIOHa — YPAHOBBIE U TOPUEBBIE PYIbl, IEPUOJ MOIY-
pacmazia KOTopsIx MIIHapAb! Jet» [9]. ['a3 pajgoH moctynaer u3 MOYBBI U CKAIJINBA-
€TCs B MoJiBajiaX M nmoMemeHusiX (mpui. 3). «O0HapyXUTh paioH MOXKHO TIO €T0 CJie-
naM — cBUHIY-2 14, BucMyty-214, 0eta- u raMma-u3iy4eHus KOTOPbIX MOTYT OBITh 3a-
perucTpupoBanbl TMGPOBEIM cuéTaukoM [ eitrepa — Mromtepay [9].

Jo3umeTpsbl. J[Jisl OLIEHKU PaAMOAKTUBHOCTH JIFOH MOJIb3YIOTCS 1I03UMETPaMHU.
Ha pbiHke ToBapoB UMEIOTCS JO3UMETPHI Pa3HbIX MAPOK, HO BCE OHU UMEIOT TPUMEPHO
OJINHAKOBBIE BO3MOXHOCTU. Bo Bcex 3TUX MpuOOpax perucrpanus MOHUZHPYIOIINX



W3JYYEHUN NPOU3BOAUTCA CYETUUKOM ['eiirepa — Mrosiepa, cxema KOTOPOTO Ipefi-
CTaBJICHA Ha puc. 2.
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Puc. 2. Pecucmpauus uonuzupyrowux usiyueHuil

B 6atoHe 1 (HamoJHEHHOM UHEPTHBIM Ia30M MO/ JaBjieHueM nopsaka 104-10°
[1a) HaXoQUTCA MUIUHIPUIECKUM KOHJICHCATOP 2, BHYTPEHHUM JIEKTPOJIOM KOTOPOT'O
CIIy’)KUT MeTajuindeckas (BoiabdpamoBas) HUTH 3. Ha xoHaeHcarop nogaérest Hampsi-
’KEHHE TIOPAIKA HECKOJILKO COTEH BOJIBT OT OaTapey 4epe3 BEICOKooMHoe (ropsiaka 10°
OM) compotuBieHue R,, n3-3a yero BHyTpU CUETUMKA CO3/IAETCS CUIIBHOE DIICKTpUYE-
ckoe noje. Eciau B KoHIeHCaTOp BJIETAET 3apsHKEHHAS MUKPOUYACTHUIIA, TO MPOU3BOIH-
Mas €I0 MOHHM3AIMS Ta3a BBI3OBET Ta30BbIN pa3psa. B menu xoHaeHcaTtopa MOWmET
KPaTKOBPEMEHHBIN TOK, COIMPOBOXKIAIOIIMNIICS MMaICHUEM HANPSKEHUS HA PE3UCTOPE
R,. OT0 KojebaHue HANpsHKEHHS YCHIIMBAETCS U 3aTEM PETHCTPUPYETCS BCIIBIIIKOM
CUTHaJIBbHOU naMnoyku. [locie npekpaiieHus: Toka MEK1y KaTOIOM U aHOJIOM BHOBb
BOCCTAHABJIMBAETCS OOJIBIIIOE HAMIPSHKEHUE, U CUETYMK FOTOB K PErUCTPALlUU CIIEIYI0-
mieit yactuipl. Takum oOpaszom, cuéruuk [ elirepa — Mrosiepa perucTpupyeT KaxIyro
MOHU3UPYIONIYIO YacTully. Pa3pemaromas cnocoOHOCTh CUETUHKA (CO CTIEIIMAIbHBIM
nepecyéTHBIM ycTpoiicTBoM) gocturaer 10# yactun B cexynny (puc. 3).

Puc. 3. Hugpposoiui cuemuux I'eiicepa — Mrwonnepa

B cBoeit paboTe MBI ncnionp3oBau 1 poBoii cyeTuuk I eiirepa — Mrosiepa ams
M3MEPEHUS PaMOaKTUBHOCTH anbda-, 0eTa- u raMMa-u3ydeHuil. J{namason uamepe-
Huit 04096 bk. B cuerunke I'elirepa — Mrosiepa, cienuanbHO IPEIHA3ZHAYEHHOM 1S
ABTOMATHUYECKOTO HM3MEPEHUSl Paaualiid, UMEeTCs BCTPOCHHas TpyOka ['elirepa —
Miosiepa, 4yBCTBUTENbHAS K alibda-, 0eTa- U raMMa-u3Iy4eHHUIo.



PaccmoTpum onucanue padbotsl nudpoBoro natuuka I['eitirepa — Mromiepa (puc. 4).
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Puc. 4. Ilpunyun paoomer cuemuuxa I'eitzcepa — Mwnnepa

9T10T AaTYuK COICPKUT erHe)KHBIﬁ CTCPIKCHDb U SaHII/ITHBIﬁ KOJIITaK, a TaKXC
UHAUKATOP IMMUTAHUA U CUTHAJINU3AaTOP, HOCBIJIaIOH_II/II‘/JI 3BYKOBOﬁ CHUTHAJI C KaXXJbIM 3a-
PETUCTPUPOBAHHBIM UMITYJIBCOM.
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Puc. 5. Ilennan peakyusn

B kadectBe mpumepa mH@PPOBBIX METEOPOJOTHUYECKHX MPUOOPOB PACCMOTPUM
udpoBoii cuetyuk ['eitrepa — Mromiepa. CueTduk u3MepsieT o-, B-4acTHUIBI WU Y-
kBaHTHI (puc. 4). OcHoBa cueTynka ['eiirepa — TpyOKa, HaNOJHEHHAs Ta30M O] Ma-
neivM aasnenreM. Conpotusnenne R ~ 10° Om. CkBo3b CTEHKH TPYOKHM 9acTHIA HPO-
HUKAaeT BHYTPbh U MOHHM3YET OAHY MoJieKyiay. OOpa3oBaBLIascs mapa MOHOB JETUT K
ANEKTPO/IaM, CTAJIKUBAETCS €Ile C JIBYMSI MOJIEKYJIaMH U HMOHU3YET MX. DTH HOHBI
TaK)K€ MOHHU3YIOT HOBBIE MOJIEKYJIbl. BO3HUKaeT 1ienHas peakius noHusanuu. Yepes
KOPOTKOE BpeMs BCE MOJIEKYIBI B TPYOKe OyayT MOHH30BaHHI (puC. 5).

TpyOxa «BcnbixuBaer». OHa CTAaHOBUTCS MPOBOJHUKOM TOKa. HampsokeHue ma-
naet Ha conpotusiienre R. K anexkrponam TpyOKH NMpakTUUECKU HE MPUIIOKEHO HATPsi-
xeHud. TpyOka racHeT, HOHbI peKOMOMHUPYIOT. Ha BBIXOAE MOSBIAETCS HUMITYJIbC
TOoKa. YacToTa 3TUX UMIYJIBCOB CIIYKUT MEPOH MOTOKA YaCTHIl, T. €. YPOBHS paJIMOaK-
TUBHOCTH. YacTOTa BBIXOJHBIX UMITYJILCOB U3MEPSIETCS HU(PPOBBIM CUETUUKOM (pHUC.

6, 7).
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Puc. 7. Cxema yugppoeozo oamuuka I'eiizepa

JKCNePUMEHTAIbHASA YaCTh

B nannoit pabote naércs oleHKa paguaMoHHOT0 ()OHA HEKOTOPHIX KHUJIBIX 00h-
€KTOB TOCENKa DHCKOT0, U3MEPEHHOTO MIPH oMol IudpoBoro cuerynka ['eiirepa —
Mromiepa 1udpoBoii 1a00paTopuu « ApXuMe.

[IpenmyiiecTBOM JAaHHOTO METOAA SIBISIETCS] POCTON U OBICTPBIN KOHTPOJIH pa-
TUAITMOHHONW 00CTaHOBKHM Ha MECTHOCTH, B KUJIBIX M paOOUMX MOMEIIECHHUSX.

Henocratkom »TOro croco0a sIBISIETCS TO, YTO JO3UMETPHI UMEIOT 3HAYUTENb-
Hble norpemHocTy u3Mepenus (10 30 %), U pe3yabTaThl U3MEPEHUHN, TIOJTYYEHHBIE C
MOMOIIBIO MPUOOPa, HE MOTYT OBITh UCTIOIB30BaAHBI JIs1 OPUITMATBHBIX 3aKIIOUEHUHN O
paauaIMoOHHON 0OCTAaHOBKE, HO BIIOJHE MOTYT CIY>KUTh CHUTHAJIOM JJIsi OOpaIieHus B
oprassl ['occananuaHanzopa.

AHaJIU3 AHKETHPOBAHUSA Y4aIUXCH.

B pamkax nmanHo# paOOThI MBI IPOBOJUIN BHIOOPOUYHBIN aHKETHBIA OMPOC MO
Teme «Paduayus eoxpye nacy cpenu yqammxcs 9—11-x kinaccoB Hate# mkosasl. Beero
B ONPOCE MPHUHSIN ydacTHe 63 YeaoBeKa.

Ilens nanHOrO OMpOCA: BBIACHUTH, YTO YHAIIUECS IIKOJbI 3HAIOT O pajgualliu,
0osITCSt 1M €€, UTO OBl XOTEJIM Y3HATh IO 3TOU TeMe.

Ha Bomnpoc: «Kakue acconuanuu BbI3bIBAET y Bac CIOBO ‘“‘paauanus’»? ydallu-
€Csl OTBETUJIN CIICIYIOIIUM 00pa3om (puc. 8).



Kakue accoumaumm y Bac Bbi3biBaeT c/10BO «paguaumua»?

YepHobbib
MyTaLmm
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cmepTb
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n3nyyeHue
ypaH
Xupocmma
Mpunatb

ONacHOCTb

apyroe

Puc. 8. Onpoc yuawguxcsa

B otBeTe «/lpyroe» ObLuU: Bpel, CHIIa, pa3pylIMTEIbHOCTD, TPAreus, My4eHHs,
HecuacThe, CeMunanaTuHCK, pusnka, 0aHaHbI, paAMOHOATEpaIIUs, YHEPT U, OyayIIee.

Ha Bonpoc «Yto BeI 3HaeTe o paguauun?» 50 % ydammxcs OTBETUIIU, YTO OHA
onacHa, 25 % — ornacHa, eciii €€ ypOBeHb MPEBBIIIAET HOPMY, U 25 % — OTHOBPEMEHHO
U omacHa, u nosie3Ha. Cper OTBETOB O MoJib3e paauaiuu ovutu: «Mcnonb3yercsa B
JICYCHUH PAKOBBIX 3a00J1€BaHUM, B CEIbCKOM XO3SUCTBE JJIs YIIYUIISHHS pOCTa pacTe-
HUAN.

Bce yyamumecst cuuTaroT, 4TO OHM PETYJISIPHO MOJIBEPratOTCs paanualliy B IOBCE-
JTHEBHOM JKU3HHU.

N3 orBeroB Ha Bompoc «Ha3oBUTE HCTOYHMKH paguanuu» BUAHO, YTO
69 % y4EeHUKOB MYTarOT AIEKTPOMArHUTHOE U PaIMOAKTUBHOE U3IIyUYEHUE, IPUTTHCHI-
Bas PaJIMOAKTUBHYIO ONTACHOCTH OBITOBOM TexHHKe. B oTBeTe «/pyroe» onumm: «Okpy-
xKaromas cpena, yenoBek, CoyHIle, MEIUIMHA, JKeJle3Hast goporay; 69 % ydeHUKoB
CUMTAIOT, YTO YPOBEHb paJMalliy B HAIIIEM paliOHE MOBBIIICH.

OcHOBHast OIACHOCTb paIMAIMU, 10 MHEHUIO YUaIIUXCs, 3aKIF0YAETCS B €€ JIei-
CTBUU Ha 4elioBeka; 92 % ckazanu, 4To pajualus BbI3bIBAET MYTAILMIO KJIETOK, YTO
CKa3bIBaeTCs Ha OYIyIIMX MOKOJICHUSX; 5 % yBepeHbI, UTO OHA CHIKAET UMMYHUTET,
MPUBOJIUT K PA3TUYHBIM 3a00JIEBaHUSM, B TOM YHCIJI€ OHKOJOTHYeCKUM; 3 % OTMe-
THJIM, YTO TPU OOJBIITUX J103aX paguaIvs MPUBOIUT K JIETATLHOMY HCXOY.

Onnako 6osTCs paguanuu Juinb 44 % y4eHUKOB, ocTalibHbIE 56 % — paguanuu
He 0osTCS.

Cpenu npuyuH cBoel 00sI3HU YUCHHUKHU YKa3allu CIEAYIOIIHE:

— 00I0Ch, UTO paauaIvs Kak-HUOYb CKaXKETCSI Ha MOEM 37I0POBBE;

— X04y JIOJTO XHUTh, & BEPOATHOCTh MPOKUTH KU3Hb C pagualveid MEHbIIIE;

— HE X04y, 4TOOBI MyTaIlMU CKA3aJUCh HA MOUX JIETAX.



Copok YeTbIpe MPOLIEHTAa YYEHUKOB HE 3HAIOT, KaK 3alllUTUTh C€0s OT paaualiimy;
31 % cpeau cpeAcCTB 3alIUThI BBIICIWIN: CIIEIHAIBHBIEC 3aIUTHBIE KOCTIOMBI, ITPOTH-
BOT'a3bl, yOeKuIIa ¢ *ene300€TOHHBIMU CTeHaMHU; 25 % MpeasioKuiIn nepees Ha Apy-
roe MeCTO >KUTEJIbCTBA.

Ha Bonpoc «HTo ObI BBl XOTeNH y3HATh 110 AaHHOU TeMe?» 50 % oTBeTHIH, YTO
XO0Teu Obl y3HaTh 00 ypOBHE pagualiy B HaieM nocénke; 25 % xorenau Obl 0oJiblie
y3HaTh 0 MyTanusax, 19 % — o Tom, Kak 3alUTUTH ce0s1 OT paJualuy, U OJUH YeJIOBEK
CKa3aJl, YTO HUYETo OOJIbIIe 3HATh M0 ATOI TEME HE XOUeT.

[Ipu aHanu3e OTBETOB HA BOMPOCHI aHKETHI MbI IIPUILUTH K 861600y, UTO MPAKTU-
YECKU Y BCEX CIIOBO «PaJHalMs» aCCOLMUPYETCS C OMACHOCTHIO, OOJBIIMHCTBO y4a-
muxcst 00ATCA pajualui, MHOTHE XOTENIH Obl 3HATh, MPEBBIIIAET JIM YPOBEHb pajiha-
[IUU B HAIIEM MOCENTKE TOMYCTUMbIE HOPMBI.

CpaBHeHMe YPOBHSI PAAHAIIMOHHOIO (pOHA B MOMENIEHUN M HA OTKPBITOM
MECTHOCTH

Ilenw: n3MepuTh YPOBEHD PAIUALIMOHHOTO (POHA B )KMIJIOM JIOME U Ha OTKPBITON
MECTHOCTH.

T'unome3a: ypoBeHb pajguanuu BHYTpPHU 37aHUsi OOJbllle, 4YeM Ha OTKPBHITON
MECTHOCTH.

Anpec MOIIHOCTB A03bI U3JTy4e- | MOITHOCTB JI03bI H3Ty4e-
HUS BHYTpU, MKP/4 HUS CHApyXH, MKP/4

11,12, 7,9, 13 10, 7, 10, 6, 8
Cpennee 10,4 Cpennee 8,8
11,17,11,6,6 10, 11, 7, 10, 8
Cpennee 10,2 Cpennee 9,2
18, 14, 18, 17, 14 11,5, 10, 14, 6, 14
Cpennee 16,2 Cpennee 10
13,12, 8,11, 15 8,7,7,8,10,8
Cpennee 11,8 Cpennee 9,6
11, 10, 14, 8, 11 7,5,10,8,9
Cpennee 10,8 Cpennee 7,8

Bb1600: ypoBeHb paguaiii Ha OTKPHITOM MECTHOCTH BOJM3M HAa3BaHHBIX 0OBEK-
TOB M BHYTPHU IOMEIIIEHUI COOTBETCTBYET HOpME (Ha ynwuiie — 8—12 MkP/4; B momenieHnu
— 15-20 mxP/4). Bo Bcex cnyuasix ypoBeHb pauallii BHYTPH 3/1aHUS BBIIIE, YeM Ha
yIuie. JTO CBA3aHO C HAIMYMEM pajioHa W CJIa00i IMUPKYIAIMEeH BO3ayxa (peaKoe
MIPOBETPUBAHUE B XOJOAHOE BpeMs roaa). BoaMoxkHO, 4TO CTpPOUTEIbHBIE MAaTEPUATIBI
N00ABIISIIOT YPOBEHDb pagUallvu.

HccaenoBanne 3aBUCMMOCTH PaAHAIMOHHOTO ()OHA 31aHUI OT CTPOUTEJIb-
HBIX MaTepPHAJIOB CTEH M CPOKA IKCILIyaTAIMHU

I]ens: BHIICHUTD, 3aBUCUT JIU YPOBEHb PAJIUALIMOHHOTO (JOHA B KHUJIOM JIOME OT
CpOKa ero 3KCIUTyaTallu U OT MaTepualia CTeH 3J1aHusl.



T'unome3za: ypoBeHb paiMalliy 3aBUCUT OT CTPOUTENIBHBIX MAaTEPUATIOB CTEH U
CpOKa dKCIUTyaTallly 3aHus. B cTapbIX 31aHUSAX YPOBEHb PaJlAallvM BBIIIE.

Anpec Marepuan creH I'on BBOZa tomMa | MoOIIHOCTE 1038l
B DKCIUTyaTalMIO | M3Jy4eHHs], MKP/4
KpynHonanenbHbIi 1997 14,5, 11, 10, 12
(OeToH+KepaM3uT) Cpenuee 10,4
KpynHonanenbHbIi 1980 12, 8, 13,6, 12
(OeToH+KepaM3uT) Cpennee 10,2
[11naxoOJIOYHBIN 1990 11, 19, 15, 18, 10
Cpenuee 14,6
KpynHonaHenbHbII 1985 10, 9, 11, 8, 11
(OeToH+KEepaM3uT) Cpennee 10,2
Kupnnunslii 1995 13,17, 11, 10, 14
Cpennee 13
Kupnnu+nenobeTon 2013 11,17,11,6, 6

Cpennee 10,2

Bbuieoo: YPOBCHBb pagraliii 3aBUCUT OT KAUCCTBA U XaAPAKTCPUCTHK CTPOUTCIIb-
HBIX MAaTCpHUaJIOB CTCH 3aHUA. CaMpblIii BBICOKHI YPOBCHL — B IIJIAKOOJIOYHOM JOMC.
CpOK OKCILTyaTalluu 3JaHUs HC BJIMACT HA YPOBCHb paaualluu.

HccnenoBanue 3aBUCHMOCTH paananmuoOHHOIro (l)ona OT BBICOTHI

Iens: u3mMepuTh YPOBEHDb PaaualliOHHOTO (pOHA HA Pa3HOM BBICOTE.
T'unome3a: ypoBeHb paJuallii 3aBUCHUT OT BBICOTHI, T. K. PAJIOH B 7,5 pa3a Ts-
JKeJee BO3/lyXa U €ro COAEPKAHUE C BBICOTOM JIOKHO YMEHBIIIATHCS.

MOIITHOCTH JO36I 1-¥i stax | 2-t orax | 3-i atax | 4-ii atax | 5-i aTax
U3NydeHus, MKP/4
1-e usmepenue 6 10 9 6 11
2-¢ U3MEepeHne 7 9 11 9 8
3-¢ u3MepeHue 6 12 9 8 3
4-¢ u3MepeHue 5 8 8 7 9
5-¢ u3MepeHue 7 5 4 7 10
CpenHee 3HaUCHUE 6,2 8,8 8,8 7,4 8,2

Bw1600: ypoBeHb paialilid BHYTPH 3/1aHUSL HE 3aBUCHUT OT BBICOTBI PACIIOJIOKE-
HUS TOYKU U3MepeHus HaJl 3eMii€il. CTeHbI, KOTOPbIE €CTh Ha KaXKIOM 3Ta)ke, HE JaloT
pPaoHy BBINTH Hapyxy 3aaHus. OIHAKO ¢ U3MEHEHHEM BBICOTHI HA OTKPBITOM MPO-
CTPAHCTBE YPOBEHb PaAUaLlNM, CKOPEE BCETO, YMEHBIIUTCS.

I/I3MepeHne PAAHOAKTHBHOCTH BO3/1yXa B IIOMECIIICHUH

I]enw: n3MepuTh YPOBEHD PAJAMAIIMOHHOTO (DOHA B KBApTUPE U IIKOJIE.
T'unome3a: ypoBeHb pagvallMy 3aBUCUT OT CTPOUTEIBHBIX MAaTEPHUAIOB, HC-
MOJIB3YEMBbIX B OTAEIKE KOMHAT.



Mo1HOCTh 10351 Kunas Kunas Kyxus Bannas | Tyaner

u3NydyeHus, MKP/u komHaTa 1 | xomHarta 2 KOMHAaTa
1-e uzmepenue 10 7 16 9 9
2-¢ U3MepeHue 10 5 10 12 14
3-€ u3MepeHue 10 10 21 12 11
4-¢ u3MepeHue 7 10 12 14 11
5-€ U3MepeHue 9 15 16 10 6
CpenHee 3HaueHUE 9,2 9,4 15 11,4 10,2
KaOuner Nx,*MkP/4a | Kabuner Nx,*MkxP/4a | Kabunet Nx, *MKP/4
Ne 304 11,6 Ne 310 13,2 Ne 327 10,3
My3bika ['eorpadus dusuka

Ne 305 Ka0. | 12,1 Ne 312 11,7 Ne 328 9,8

OOIIECTB. UcTopus Jla6. puzuku

Ne 306 12,4 Ne 314 13,2 No 329 11,5
Maremaruka NudopmaTtuka OBX

Ne 307 9,7 Ne 315 JIa6.| 13,5 Ne 330 Am-|12,0

MaremaTtuka uH(opMaTUKH TJIMACKHM 3.

Ne 308 Pyc- | 7,6 Ne 317 14,0 Ne 332 13,1

CKUH SI3BIK Cxuag MaremaTtuka

Ne 308® 8,5 Ne 326 10,1 Canyzen 14,2

Pycckuii Pycckuii

A3BIK A3BIK

*CpeoHue 3HaueHUuss MOWHOCMU 003bl U3TYYEHUS.

Bb1600: HU B KBapTUPE, HU B IIKOJIE 3HAYEHUS] MOIIIHOCTH 03Bl U3JTy4YCHUS HE
MPEBBIIAIOT MPEASTbHO JOMYCTUMOTro ypoBHs (oHoBoM pamuamuu (10—20 MxP/q).
3HayeHUs, ”3BMEPEHHbIC Ha KyXHE, B BAHHOM KOMHATE U TyaJieTe, YyTh BbIIIE, YEM B
KHUJIBIX KOMHATax. B 1ikoje MakcuManbHBIN ypOBEHB 3a(PUKCUPOBAH TAaKXKe B CaHy3JI€.
Bo3MOKHO, 3TO CBA3aHO C PEAKUM MPOBETPUBAHUEM U C TE€M, YTO CTEHBI OTICIAHbI
KadeapHOHN MIIMTKOMN, KOTOpasi BHOCUT CBOM BKJIAJI B PAJAHAIIMOHHBIN (DOH ITOMEIIESHHUS.

N3mepenne paguanuoHHoro ¢poxa B61M3M padoTal0IIMX OLITOBBIX NPUOOPOB

I]ens: v3mepuTh paguauoHHbINA POH BOIM3HM paboTaronux OBITOBBIX TPUOOPOB
U CPaBHHUTH €r0 C paJuallMOHHBIM (DOHOM B MOMEIIEHUH MPHU BHIKIIOYEHHBIX MPUOO-
pax.

T'unome3sa: pabotatomnue OBITOBBIC MPUOOPHI YBEIMYHBAIOT PaJAHAIIMOHHBIN
(G OH MoMeIIeHHUs.

ITomemienue MOIIIHOCTH J03bI MOIIHOCTE 103bI
u3nydyeHus, MkP/4 [Tpubopsl U3Iy4eHus: BOJIU3U
npubopa, MxP/4
Kyxns 16, 10, 21, 12, 16 MuxkpoosHoBas neus | 20, 17, 6, 10, 13
Cpennee 15,0 Cpennee 13,2
Komnara 10, 10, 10, 7,9 Tenedon 13,9, 9, 6, 12




ITomenienue MOIHOCTH AO3bI MOLTHOCTE AO3bI
u3nyudeHus, MKP/q [TpuGopsi U3JIy4eHUs BOIU3H
npubopa, MkP/4
Cpenuee 9,2 Cpennee 9,8
3an 7,5, 10, 10, 15 TeneBuzop 10, 8, 13,11, 6
Cpenuee 9,4 Cpennee 9,6

Buw1600: pe3ynbrathl u3MepeHuil BOIM3K padoTaromuX ObITOBBIX TPUOOPOB MO-
Ka3ajiy, 4TO OHU HE BJIUSIOT HAa YPOBEHb paJUalMM B TIOMEIICHUU. 3HAYUT, OHU HE
MPEACTABISIOT OMACHOCTH JIJISl JIFOJIEH, JKUBOTHBIX M PACTCHUM B IJIaHE PaUOaKTHB-
HOCTH.

B xome paGoThl MBI U3YYWJIM HOPMBI paIMAIlMOHHON 0€30MaCHOCTH, U3JI0KEH-
Hele B okymeHTe HPB-99/2009 (mpui. 4). Bece nonydeHHble U3BMEPEHUSI CPABHUIIU C
HOpMaTHBaMH. Ha oCHOBaHUU MPOBEAEHHBIX MCCIIEIOBAHUN MOXHO CJIEJIaTh BBIBO/I,
9TO:

— npobJyeMa paguaiuy akTyajlbHa B COBpeMEHHOM oO1ecTBe. Y OOJIBIIMHCTBA
JIIOJIeH OHA BBI3BIBAET YYBCTBO OeCroKolcTBa. MHOTHE XOTenu Obl 3HATh YPOBEHB pa-
JUAIllUA B TOM MECTE, TJI€ OHM JKUBYT, y4aTCs, paboTaroT, YTOOBI OBITh YBEPECHHBIMU B
JUYHON O€30MacCHOCTH;

— YPOBEHb pajallii B MOCETKE COOTBETCTBYET TUITMYHBIM 3HAUCHUSAM pajvia-
IIMOHHOTO (hOHA JIJIsT OTKPBITON MecTHOCTH (8—12 MKkP/4);

— paJnaIOHHBIN (DOH B UCCIIEIOBAHHBIX TTOMEIICHUSX HE MPEBIIIAET JOMYCTH-
MOT0 ypoBHs — 25-30 MKP/4, T. €. 37aHus 0€30MaCHBI JJIs1 HAXOAIIUXCS B HUX JIIOJIEH;

— CPOK JKCIUTyaTally 3/JaHusl HE BIUSET HAa YPOBEHb paiualliu;

— YpOBEHb paJiaIlii He 3aBUCUT OT BBICOTHI PACTIOIOKEHUS TOUYKUA U3MEPEHUS
HaJl 3eMJIeH B 3aKPBITOM MOMEIICHUHU (dTaXKa 3/1aHus);

— YPOBEHb paJualiii B JI000, MPOU3BOJIBHO B3SITOM TOYKE 3aBUCUT OT (POHO-
BOT'O YPOBHS Ha OTKPBITON MECTHOCTH U KOJIMYECTBA, KAYE€CTBA U XapaKTEPUCTUK CTPO-
UTENIbHBIX MaTepUaJIOB, PACIIOIO0KEHHBIX BOKPYT TOUKH U3MEPEHUS;

— mudpoBoit naruuk ['eiirepa — Mronepa npoien UCIIbITaHNS Ha TOYHOCTh 10-
Ka3a JIaHHBIX, JI0Ka3aj OBICTPOTY 00paOOTKH JaHHBIX, HATJISTHOE TPE/ICTABICHUE Pe-
3yJIbTaTOB, 00OPYOBAHUE MOXKHO CUUTATh d()PEKTUBHBIM B UCIIOIB30BAHUN JJI U3-
MEpEHHUsI paIuaIlMOHHOrO (hOHA;

— OBITOBAasI TEXHHUKA HE TTOBBIIIAET YPOBEHB paIualliy TIOMEIIEHUS, T/Ie OHA pac-
rmojioxena [9].

Pexkomenoauuu

OCHOBHYIO YacTh J103bl OOJIy4EHUsI OT paJlOHA YEJIOBEK IMOJIy4YaeT, HAXOMSCh B
3aKpBITOM, HEIPOBETPUBAEMOM MMOMEILICHHH.

1. Heo6xoammo 4arie mpoBETPUBATH MMOMEIIEHUS, 0COOEHHO HEOOJIBIION TII0-
aau.

2. Yame ObIBaTh Ha OTKPHITOM Bo3ayxe. CodeTarh 3aHATHS B IIOMEIIEHUH C OT-
JILIXOM Ha YJIHIIE.



Ipumep 2. UcciienoBanue 3aBUCHMOCTH CEPIEYHOr0 pUTMa OT PU3NYECKUX
HArPy30K y NOJAPOCTKOB, 3AHMMAKIIUXCH U He 3aHUMAKIINXCS CIIOPTOM

B nanHO#l paboTe ompenensitoTcs COCTOSIHUE W W3MEHEHHE JEsITeIbHOCTU
cepAla B IOKOE, Cpa3y MOCIIE TO3UPOBAHHON HArpy3KH M MOCJIE BOCCTAHOBUTEIBLHOTO
Iepuoza y 3A0pPOBBIX MOAPOCTKOB, 3aHUMAIOIIUXCSA U HE 3aHUMAIOIIUXCS CIIOPTOM,
YTO J1aeT BO3MOXKHOCTbh MOHATh, HACKOJIBKO OBICTPO OHHU YCTAlOT U BOCCTAHABIIMBA-
I0TCA TIOcTie Harpy3ku. B mpoBeneHnn 3KcrepuMenTa UCoib30Bagachk Hudposas jia-
O6oparopusi «ApXumen».

Cepneuno-cocyauctoie 3aboneBanus (CC3) crnpaBemsivBO Ha3bIBAIOT SIIHJIEC-
muen XX Beka. B TedeHrne MHOTUX JIET OHU SBIISIFOTCS BEAYIIEH TPUUUHON CMEPTHO-
CTH HACEeJICHUS] BO MHOTUX 3KOHOMHUUYECKH Pa3BUTHIX CTpaHax, B TOM uunciie u B Poccun.
CHM>XeHre CMEPTHOCTHU OT CepJCYHO-COCYIUCThIX 3a001eBaHui, Ha0JI01at011Ieecs BO
MHOTHX CTpaHaX B MOCJICHHUE TOJIbI, OOBSICHSIOT B TIEPBYIO OUepeb U3MEHEHHEM 00-
pasa >KU3HU: OTKA30M OT KYpPEHUs, 3JOPOBbIM MUTAHUEM, MOBBIIICHUEM (HU3UIECKON
AKTUBHOCTH.

Axmyansnocmp — GU3NUECKOE pa3BUTHUE IETEH U MOJIPOCTKOB SBJSETCS OJTHUM
U3 BOXKHEHIITUX TOKA3aTeNeH 3/J0pOBhs U 0J1arornoiayuus CTPaHBbI.

B nanHo#l pabGoTe ompenensitoTcs COCTOSIHUE W W3MEHEHHE JIesITeIbHOCTH
cepAla B MOKOE, Cpa3y MOCIIE T03UPOBAHHON HArpy3KH U MOCIIE BOCCTAHOBUTEIBLHOTO
NEpPUOJA y 3A0POBBIX MOAPOCTKOB, 3aHUMAIOUIUXCS M HE 3aHUMAIOIINXCS CIIOPTOM,
YTO JA€T HaM BO3MO>KHOCTH MOHSTh, HACKOJIBKO OBICTPO OHU YCTAIOT U BOCCTAHABIIU-
BAlOTCS MOCJIE HATPY3KH.

T'unomesa — npennonaraeTcs, 4YTo y NOJPOCTKOB, CUCTEMATUYECKH 3aHUMAlO-
IIMXCSI CIIOPTOM, BOCCTAHOBJIEHHE YACTOTHI CEPACYHBIX COKPAIICHUN MPOUCXOIUT
ObIcTpee, cle0BaTeNIbHO, COCTOSTHUE CEP/Illa 3aBUCUT OT TPEHUPOBAHHOCTH.

Oobvexm uccneoosanusn — ydamuecs 10-11-x kimaccoB MbOY «2uckoit COILD».

Ilpeomem uccnedosanusn — PyHKIIMOHATILHOE COCTOSIHUE CEpALla MOAPOCTKOB,
onpenesnstonieecs no IKI' u yacTore cepIeyHbIX COKpAILEHU B CPaBHEHUH C HOpMa-
TUBHBIMH IapaMeTpPaMHu.

Ilenv uccneooeanusa: cpaBHUTENBHBIA aHaW3 OCOOCHHOCTEH peakIu cep-
JN€YHO-COCYAUCTON CHUCTEMBI Ha HArpy3Ky y MOJAPOCTKOB 15—17 5eT, 3aHUMaromuXcs
Y HE 3aHUMAIOLIUXCS CIIOPTOM.

3aoauu uccnedosanus:

1. IByunTh 1UTEpaTypHBbIE ICTOYHUKHU 110 JAHHOU TEME.

2. [Tomyunts OKI' 10 m mocie Harpy3Ku y MOJAPOCTKOB, 3aHUMAIOIIUXCS CIIOP-
TOM.

3. [omyuuts SKI" 10 1 MOCIIE HATPY3KH Y MOAPOCTKOB, HE 3aHUMAIOIIIUXCS CTIOP-
TOM.

4. CpaBHUTH U MIPOAHANIU3UPOBATH MOJTYUEHHBIE PE3YJIHTATHI.

JIns penieHust JaHHBIX 33724 MBI UCTOJIB3YEM CIIEAYIOLIUE MEMOObl:



1. I3ydyenue u aHamu3 TEOPETUUYECKOM M IKCIEPUMEHTAIBHON JTUTEpaTyphl 1O
Ouosioruu, XumMuu, (PU3MKe U MEIUILIMHE MO MPobdieMaM UCCIEOBAHUS.

2. Meton npoBeneHust GyHKIIMOHATBHBIX TPOO (dJEeKTpoKapauorpadus).

3. CpaBHUTENIBHBIN aHANU3 PE3yJbTaTOB C HOPMATHUBHBIMHU TOKAa3aTeNsIMH, a
TaKKe MEXIY UCCIIETyEMbIMU IPYIIaMu MOAPOCTKOB.

4. MeTtoabl MAaTEMaTUYECKONU CTATUCTUKH.

Hoeu3na u 3nauumocmo:

HoBu3Ha naHHON Hcclieq0BaTENbCKOM paboThl UMEET CYObEKTUBHBIN XapaKTep
JUIsl €€ aBTopa. TeopeTudeckasi U mpakThudecKasi 3HauMMOCTb TIPOSIBIISIETCS B UCIIOJIb-
30BaHUU LU(PPOBOH 1a00paTOPUH «ApXUME ISl UCCIEI0OBaHUS paObOThI CepAeUHON
MBIIIIIIBI METOJIOM TTPOBEICHUS (PYHKITMOHAIBHBIX MPOO.

OKTI' (snexTpokapauorpaMMa) — 3J€KTpUYECKasl 3aMKCh JACSITEIbHOCTU cepalla,
npoliieaypa, mpu KOTOPOU U3MEPSIIOT COKPAIIEHUSI CePASYHON MBIIIIBI ¢ TTOMOIIBIO
AJIEKTPOJIOB, TOMEIIEHHBIX HA PA3JIMUHbIC YUaCTKH Tea. IOHBI U MOJIEKYIIbI, HECYIIIHE
3apsiji, YYaCTBYIOT B ICTIOJIIPU3ALIUU U PETIOJISIPU3AIINK CEPACYHOM MBIIIIIBI. ITO HOHBI
HATpUs, KaJbIUs, XJIOpa, a TAKXKE MOJEKYJbl 0eIKoB, Hecymue 3apsia. CymmapHbIi
3apsiji, TEHEPUPYEMbIN TP PEMOJSIPU3ALNY U JACTIOJISIPU3AIIUUA, MOKET OBbITh 3aIlMCaH
AIEKTPO/IaMH, Pa3MEIICHHBIMA Ha TOBEPXHOCTH KOXH. Jlemomnspuzaius cep/ieuHoin
MBIIIIIBI BBI3BIBAET €€ COKpAICHUE.

Knerku cepana, mpoBoOAsIME CUTHAN, JEMOJIAPU3YIOTCS CIHOHTAHHO. Takas
CIIOHTAHHAs JIETIOSPU3AIUsl HAYMHACTCS B BEPXHEH CTEHKE MPaBOro mpencepaus, B
IpyNIEe MBIIMICYHBIX KJIETOK CEpJilla, KOTOpash HAa3bIBACTCA CUHYCOBbIU Y3el cepoyd
(pacemaker — pummosooumeins), Wiu curyco-npedceponsiil yzen. [lpu penonspusanun
PUTMOBOJIUTENS] BO3HUKAET TOK 3apsi/ia, YTO MPUBOAUT K JETONISPU3AIINU BCEX IPYTUX
KJIETOK CepJIeYHON MBIIIIBI. BollHa Aenonspu3anuu JBUKETCS OT MPABOTO Mpecep-
JUsl K JIEBOMY HAacTOJIBKO OBICTPO, YTO 00a Mpe/cepAusl COKPAIIAIOTCS MOYTH OJTHO-
BpeMeHHO (puc. 1).
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Puc. 1. Cxema cmpoenus cepouya



[Ipencepaust u KelnyA0YKHU pa3AesI€Hbl COCUHUTENBHON TKaHbIO, MCIOJIHAIO-
1Ieil poJib M30JUMHU Ha poBoAax. Jlenonaspusauus npeacepauil He 1eUCTBYET Ha JKe-
JTyJOYKHU HanpsAMYyro. B mpaBom npejcepanu ecth Apyras rpynna KIeToK — ampuogeH-
MPUKYIAPHBLE y3e1. ITU KIETKU NMepefaroT JenoyIApU3aluio Mpeacepaus Mno crenu-
aNbHOMY YUKy HEPBOB — nyuKy I uca — B )KeIy10UYKH.

R R-R Interval R

y :
R, S——
b4

diastole i

'P-R
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Puc. 2. Coomnouwenue unmepeanoe IKI ¢ ¢pazamu cepoeunozo yukna
(cucmona u ouacmona >cey1y004Kos)
B cTeHke xenynodyka pacnoyiaratorcs 8010kHa 1lypkunbe — CUCTEMA MBIIIEYHBIX

BOJIOKOH, PaCIIPOCTPAHSFOIIUX JICTIOISPU3ALMIO TIO BCEM YACTAM KETy104YKa OJTHOBpE-
MEHHO, HO C HEOOJIBIIION 3a7epKKoi. [1IoaTOMY MEX Ty COKpaIleHUSIMH TPEICePIUi 1
KEITYJOYKOB BO3HUKAET KOPOTKas may3a. Tak Kak BCE MBIIIEUHbIE KJIIETKH COCIMHEHBI
IpYyTr ¢ APYroM, BOJIHA JETOJSPU3ALINKU, COKPALICHHS U PENOJISPU3ALNM PACIIPOCTPa-
HSIETCS 110 BCEW CEPJCYHON MBIIIIIIE.

Kak Tosibko 4acTh cep/ilia OKa3bpIBa€TCs MOJISPU30BAHHOM, a COCEIHAS YaCTh —
JETOAPU30BAHHOM, BO3HUKAET JICKTPUUECKUM TOK, UAYIIUN 110 Teay. OH JOoCTUTaeT
CBOETO MaKCHMYyMa, KOT/la TIOJIIPU30BAHHOW OBIBACT MOJIOBUHA CEP/Ia, M YMEHBIIA-
€TCA M0 MEpE YMEHBLICHUS MOJSPU30BAHHOM YAaCTH TKaHW. VI3MEHEHHe 3TOro Toka
MO>XHO U3MEPUTh, aMILTUPUIIMPOBaTh U n300pa3uth rpadudecku. DKI mpeacrasiser
CyMMY BCEX JJIEKTPUUYECKHUX 3aps/IOB CEPALA, 3aMHMCAHHBIX JJIEKTPOAAMH, KOTOPHIE
PAacCMOJIOKEHBI HA TOBEPXHOCTH TENA.

NmMnynbe, MCXOISIIIUN U3 CHHYCHO-TIPEACEPIHOTO Y3JI1a, BBI3BIBAET COKPAILICHUS
NpeACEPaN U MEPETOHIET KPOBB B kKey10uku. [locie 3Toro HepBHbBIN CUTHAI JTOCTH-
raeT XKEeIyJA04YKOB, U OHU TOXKE COKpamaroTcs. KpoBb BBIXOJIUT B aOPTY U JIETOYHYIO
apTepuro. 3apsal KIETOK CEpJEYHON MBIIIIBI BO3BPALIAECTCS K HOPME, U CEPACUYHBIN
LHUKJ TOBTOPSIETCHL.



JIEKTPOKAPANOrpaMMa — rpapuueckoe OTCICKUBAHUE IIEKTPUUYECKUX MPOLECCOB
cepaua. Tunuunaelii pucyHok DKI' COCTOMT M3 MOBTOPSIOMIMXCS MOCIEIOBATENBHO-
CTeH BOJIH, KOTOPbIE MOJJHUMAIOTCSI C TOPU30HTAIBLHOTO OCHOBaHUS, HA3bIBAEMOI'0 H30-
ANEeKTpUUecKor uHuen. JIto0oe OTKIOHEHHE OT 3TOM JMHUK 0003HAYaeT ANEKTpUYe-
CKYI0 aKTUBHOCTH cepama (puc. 2).

[Ta1s ocHOBHBIX OTKIOHeHUH HAa DKI momeuarorcst OykBamu P, Q, R, S, T. Onun
CEpJICUYHBIN LUK — 3TO IPYIIIA BOJH, HAUYMHAOIIMUXCS BOJIHOM P, 3aTéM MAET KOMILIEKC
BosiH QRS u B xoH1e — BosiHa T. Bonna P cooTBeTcTBYET Nenonsipusanuu npeacepamii
u ux cokpanienuto. Komminexke QRS coctout u3 tpex Bonu. [lepBas oTpuuarenbHas
BosiHA — Q, 3a Hell cieayeT nonoxkurteabHas BojiHa R. KoMieke 3akaHunBaeTCst OTpH-
natenbHoU BostHOM S. Kommiieke QRS cooTBeTCTBYET nenonsipuszaiuu Keilya0uKkoB U
UX COKpallleHu10. Penonsipusanus npeacepanii IpoucXouT BO BpeMsl IO pU3auu
XKenyno4ukoB. [ToaToMy BosIHBL, OTBEUarolye penosisipusanuu npeacepanii, Ha OKI He
npociexuBatorcs. [locneanss BoaHa — T — 0OBIYHO MOJIOKUTENBHA U COOTBETCTBYET
PENOJIIPU3ALINHU KETYTOUKOB.

P-R Q-T
nterval_ﬁ Interval

+
k

Duration

Puc. 3. 3youvt u unmepeanvt na IKI'
CkeneTHbIC MBIIIIBI TaKXKE MPOU3BOMAT AJICKTPUUYSCKYIO DHEPIHI0, KOTOPYIO

TOXe MOXHO 3amMeTuTh Ha JKI', eciu Bbl BO Bpems 3alucH mnoiieBeaute pykou. ITo-
CJIEN0BATEIILHOCTh OT BOJIHBI P 10 BosnHBI T mpeacraBisier OAUH CEPACYHBIN LUKIL
Yucno UMKIOB B MUHYTY HAa3bIBACTCSl YACTOTOM CEPACYHBIX COKPAILEHUN U, KaK Mpa-
BUJI0, cocTaBisieT 70—80 ynapoB B MUHYTY B COCTOSTHUM TIOKOsI. OOBIYHAS TIPOIOIIKH-
tesbHOCTh yactet JKI':

— P — R maTepBan — 0,12-0,20 c;

— QRS unTtepBan — menee 0,1 c;

— Q — T unTepBan — menee 0,38 c.



Meroauka ucciae0BaHuA:
Ha nepBoM sTane uccineoBaHus U3y4aIMCh JINTEPATYPHbIE HCTOYHHUKY 11O J1aH-
HOI TeMe. 3aTeM NMPOBOAUIUCH (P YHKIIMOHAJIBHBIE TPOOBI C YYaCTHEM JIBYX UCCIEye-
MBIX TPy
1-s1 rpynna — 10 yenoBek, CUCTEMATUYECKH 3aHUMAIOIIMXCA CIIOPTOM (TIocela-
IOLUX CIIOPTUBHBIE CEKLIMU B T€YEHUE HECKOJIbKHUX JIET);
2-s1 rpynna — 10 MKOJbHUKOB, HE 3aHUMAIOLIUXCSI CLIOPTOM.
Bri6opka uccnenoBanus coctapuiia 20 yenoBek. McnbiTyemble ObLIH OTOOpaHBI
METOJIOM CIy4YailHOU BBIOOPKHU.
Bospact yyamuxcs B uccieayembix rpynmnax 15-17 ner.
Obopyodosanue u mamepuasl:
— Nova5000 — cnennanu3upoBaHHBIA MOPTATUBHBIN KOMITBIOTEP, MpEIHA3HA-
YeHHBIN SISl Y4eOHO-UCCIIE0BATENbCKON EeATEIbHOCTH;
— OKI" matumk, 0-5 B;
— OKT snexrposst (3 mT.).
IToaroroBka 3KcnEepUMEHTA:
— 3anmycTuim nporpammy MultiLab;
—noacoeanawm JKI' natyuk k 11K
— HACTPOWJIM PETUCTPATOP TaHHBIX:
Yactora | 100 3amepoB B ceKyHAY

3amepsr | 5 000

Figure 2
Puc. 4. Cxema noocoeounenus 0amuuKoe

IIpoBeneHune IKCNIEPUMEHTA:

1. Ipucoenuuunu tpu IKI snexrpona:

— JICKTPUYECKUI CUTHAJ OT Ceplla Ha IMOBEPXHOCTH TeJla OYEHbB C1al, MO3TOMY
BaXKHO, YTOOBI 3JIEKTPOJIbI IJIOTHO KOHTAKTUPOBAIH C KOXel. /(s aToro TmareiapHo
OUYUCTHIIM KOKY B MECTaX MPUCOCAUHEHUS JICKTPOJOB BIAKHOMN CaN(ETKOM;

— HAJEXKHO MPUKPEIHIIN IIEPBBIM 3JIEKTPOJ K BHYTPEHHEN CTOPOHE MPABOM KU-
CTH,

— BTOPOU 3JEKTPOJ MPUKPEIUIIA HECKOJIBKUMU CAHTUMETPAMH BBIILIE MIEPBOTO;

— MIOMECTHUJIU TPETUH AJEKTPOJ Ha BHYTPEHHIOI CTOPOHY JIEBOU KUCTH;

— MOJICOEIMHIIIN MPUILIETIKU JATYNKA K JIEKTPOJIaM;

— MOJICOEIMHUIIN MPOBOJIA, MOMeueHHbIe RA, K 3JIeKTpOoly Ha MpaBoi pyke, a
LA — Ha neBoil.



2. [Tonmpocuay UCHBITYEMOIO 3aHATh YAOOHOE IMOJIOKEHUE U HE JBUTaThCS BO
BpeMms 3anmcu OKI'.
3. Haxxanu kaonky «Ilyck» Ha OCHOBHO# nmaHenu uHcTpymMeHtoB MultiLab.
4. Ilocne 3aBepuieHUs] U3BMEPEHUN COXPAHWIH TaHHBIE.
5. Ilocne BeimoaHEeHUS UCTIBITYeMbIM 20 pucegaHuil TOBTOPWIIM 1IArk 2—5.
AHaJIU3 pe3yIbTATOB!
Huxe npencraBnensl 00pasiibl rpadMKoB, MOTYYEHHBIX B SKCIIEPUMEHTE (puc. 5).

; . Spirometar
#4871 Spirometer 3061 !

Puc. 5. I'pagpux IKT:
a) (Kpacnas 1unus) 6 nokoe; 0) (CUHAA TUHUA) ROCTIEe HAZPY3KU

1. Beryucnunum 4acToTy cepaueOnueHus B OKoe U rnocie ynpaxkHnenuii. Omnpene-
JWIM BpeMEHHOU nHTepBas 10 cepaedHbIX UKIIOB.

2. Ucxona u3 mepBoro rpaduka, BEIUUCITWIA YaCTOTY CEpIIeOMEHUsT B TTOKOE
CIIeAYIOIKUM 00pa3oM: Iepro cepaeunbix cokpamennii T =9,6 /13 = 0,83 ¢, yactoTa
cepaneouenus v = (1/T) 60 = 81 yn/mun (puc. S5a).

3. AHaJIOTUYHO W3 JIaHHBIX BTOPOTO Tpaduka (mocie (PU3NUECKUuX yrpakHe-
HUH): TIepuo cepaeunbix cokpamenuit T = 10,0/ 18 = 0,56 c, gyacTora cepaieOneHus
v=(1/T) 60 = 108 ya/mun (puc. 50).

Pe3yabTaThbl HCCJIETOBAHUM!

[Tocne mpoBeeHrs nccaea0BaHMsI ObUTH TTOJTYYCHBI JaHHBIC, KOTOPBIC ObLIH 3a-
HECEHBI B Ta0JI.

Pezynomamur uccneoosanus 1-ii epynnot.

1-s rpynna cocrout u3 10 mogpoctkoB 15—17 ner, cucteMatuiecku 3aHUMAlO-
LIUXCS] CIOPTOM.



Tabnuua 1
diieKTpoKapauorpaguyecKkue nNoKa3aTesmn B MoKoe

No YCC, HNuTepBan Putm

/| ya/mMuH PR QRS QT

1 70 0,141 0,090 0,355 [IpaBUSIbH. CHHYCOB.
2 65 0,142 0,090 0,360' [IpaBUSIbH. CHHYCOB.
3 71 0,138 0,090 0,362 [IpaBUSIbH. CHHYCOB.
4 61 0,135 0,090 0,357 [IpaBUSIbH. CHHYCOB.
5 12 0,140 0,090 0,359 [IpaBUJIbH. CHHYCOB.
6 69 0,144 0,090 0,355 [IpaBUJIbH. CHHYCOB.
7 73 0,140 0,090 0,364 [IpaBUJIbH. CHHYCOB.
8 64 0,139 0,090 0,365 [IpaBUJIbH. CHHYCOB.
9 80 0,137 0,090 0,356' [IpaBUJIbH. CHHYCOB.
10 62 0,142 0,090 0,363 [IpaBUJIbH. CHHYCOB.

Yacrora cepaeunsix cokpariennii (HCC) cocraBuna (68+2) ya/mun. Y Bcex 10
4eJIoBeK ObLT BBISIBIIEH CUHYCOBBIN (ITPaBUJIBHBIN) PUTM CEpIILIA.

NutepBansl PR, QRS, QT y Bcex yu4eHMKOB, 3aHUMAIOLIUXCSI CIIOPTOM, HaXo-
JSITCSL B TIpe/iesiax HOPMBI U COCTABJISIIOT:

— unarepBai PR = (0,140+0,005) (Hopma);

— uaTepBas QRS = (0,09040,002) (HOpMAa);

— uarepBan QT = (0,360+0,005) (Hopma).

Tabauua 2
JuieKkTpoKapaAuorpaguyeckue MoKa3aTejau mocje 103MpOBAHHOM
(uznyeckoi HArPy3KH

Ne 4CC, UnTtepBan PutM™
n/n yJI/MUH PR QRS QT

1 105 0,141' 0,090' 0,355 | CMHYCOB., Taxmkapi.

nociie (pu3. Harpy3Ku

2 101 0,142' 0,090' 0,360 | CMHYCOB., TaxmKapi.

nociie (pu3. Harpy3Ku

3 110 0,138 0,090 0,362' CunHycCoOB., Taxukap.

nociie (pu3. Harpy3Ku

4 100 0,135 0,090 0,357 CunHycCoOB., Taxukap.

nociie (pu3. Harpy3Ku

3) 115 0,140 0,090 0,359' CunHycCoOB., Taxukap.

nocisie (pu3. Harpy3Ku




Ne 4CC, Unreppan Putm
n/n yI/MUH PR QRS QT

6 100 0,144’ 0,090 0,355' CuHyCOB., TaXUKap[.

nociye (pu3. Harpy3Ku

7 110 0,140 0,090" 0,364" CunycCoOB., Taxukapz.

nociie (pu3. Harpy3Ku

8 105 0,139° 0,090 0,365 CHHYCOB., TaXUKapI.

nociye (pu3. Harpy3Ku

9 116 0,137 0,090’ 0,356° | CHMHYCOB., TaXHKapiL.

nociye (pu3. Harpy3Ku

10 100 0,142 0,090 0.363' CuHYCOB., TaxXuKap/I.

nociye (pu3. Harpy3Ku

[locne ¢usnyeckoit Harpysku UCC y mnoapoctkoB 1-ii rpynmsl cocTaBuia
(106+9) yn/mMun (Taxukapaus mnocie GU3nuecKoi Harpy3Ku ¢ COXpaHEHUEM MTPABHIIb-

HOTO pUTMa Cepla).

VY Bcex 10 yenoBek 1-if rpymimbl niuTeabHOCTh HHTEPBaIoB PR u QT cocraBuna:
—unarepBai PR = (0,140+0,005) c;
—untepBan QT = (0,360+0,005) c;
— uutepBai QRS = (0,090+0,002) ¢ y Bcex moapocTkoB 1-if rpymmbsl ocTacs 0e3
U3MEHEHUS U HAXOAWJICS B MPEAEIax HOPMBL.

Tabauua 3
yieKkTpokapauorpaguyecKkue NoKa3aTejau nocjae 3 MUH BOCCTAHOBJIEHUS
No YCC, HNuTepBan Putwm
/1 yJI/MHH PR QRS QT
1 70 0,141 0,090 0,355’ [TpaBUIIbH. CHHYCOB.
2 60 0,142 0,090 0,360’ [TpaBUIIBH. CHHYCOB.
3 75 0,138 0,090’ 0,362’ [TpaBUIIBH. CHHYCOB.
4 60 0,135 0,090’ 0,357 [TpaBUIIbH. CHHYCOB.
5 12 0,140 0,090’ 0,359’ [TpaBUIIBH. CHHYCOB.
6 70 0,144 0,090 0,355 [TpaBuIbH. CHHYCOB.
7 74 0,140 0,090 0,364' [TpaBUIIBH. CHHYCOB.
8 64 0,139 0,090 0,365 ITpaBuIbH. CHHYCOB.
9 75 0,137 0,090 0,356 ITpaBuiIbH. CHHYCOB.
10 64 0,142 0,090 0,363 [IpaBuiIbH. CHHYCOB.

HMCXOAHOMY YPOBHIO U COCTABUJIU:

[Tocne 3 MUH BOCCTaHOBJIEHUSI Yy BCEX UCCIEAYEMbIX 1-il TpymIbl BBISIBIECH CHU-
HycoBblid put™, YCC cocraBmia (68+2) ya/muH. Bee nmokazatenn OKIT BepHyuch K

— untepsan PR= (0,14040,005) c;
—uaTepBain QRS = (0,09040,002) c;
—unatepBan QT = (0,360+0,005) c.

Pe3ybTaThl Hecie10BaHUSA 2-i TPYNIIBI.

2-s rpynma coctout u3 10 mogpoctkoB 15—17 neT, He 3aHUMAOIIIUXCS CTIOPTOM.



Tabnuua 1
iieKTpoKapauorpaguyecKkue nNoKa3aTejau B NOKoe

No YCC, HNuTepBan Putm

n/m | yau/mMuH PR QRS QT

1 81 0,136’ 0,090 0,364’ [IpaBUSIbH. CHHYCOB.
2 68 0,140 0,089 0,360 [IpaBUJIbH. CHHYCOB.
3 71 0,141 0,091' 0,365’ [IpaBUJIbH. CHHYCOB.
4 69 0,143 0,092 0,362’ [TpaBUIIbH. CHHYCOB.
5 74 0,137 0,090 0,360’ [IpaBUJIbH. CHHYCOB.
6 80 0,139 0,090 0,360’ [IpaBUIIbH. CHHYCOB.
7 73 0,140’ 0,092' 0,356 [TpaBUIIbH. CHHYCOB.
8 66 0,144 0,091" 0,361" [IpaBUIIbH. CHHYCOB.
9 80 0,136’ 0,089 0,360’ [TpaBUIIbH. CHHYCOB.
10 69 0,140 0,088 0,359’ [TpaBUIIbH. CHHYCOB.

Yacrora cepaeunsix cokparienuit (HCC) cocraBuna (73+2) yu/mun. Y Beex 10
4eJIOBEK ObLT BBISIBIIEH CUHYCOBBIN (ITPaBUIIBHBIN) PUTM CEpIILIA.

NutepBansl PR, QRS, QT y Bcex uccieayeMbIx 3TOW rpymiibl HAXOASATCS B IIpe-
JieIax HOPMBI M COCTaBIISIOT:

— unarepBai PR = (0,14040,005) ¢ (Hopma);

— uarepBas QRS = (0,09040,002) ¢ (Hopma);

—unarepBai QT = (0,360+0,005) ¢ (Hopma).

Tabauua 2
duekTpokapauorpadguyeckne MoKa3aTesam mocjae 103MPOBAHHOM
(usnuecKko HATpy3KH

Ne 4cCc, NHuTepBan PuTM
T1/11 y1I/MUH PR QRS QT

1 115 0,136’ 0,090 0,364 CunycCoOB., Taxukap.

nocie (pu3. Harpy3ku

2 106 0,140 0,089 0,360 CuHycCOB., Taxukap.

nocie (pu3. Harpy3ku

3 110 0,141 0,091 0,365' CunycCoOB., Taxukap.

nocise (pu3. Harpy3Ku

4 102 0,143' 0,092" 0362 | CHHYCOB., Taxmkapx.

nociie (pu3. Harpy3Ku

5 118 0,137 0,090' 0360 | CHHYCOB., Taxikapn.

nocise (pu3. Harpy3Ku

6 124 0,139 0,090" 0,360" CHHYCOB., TaXUKap/I.

nocisie (pu3. Harpy3Ku

7 110 0,140' 0,092' 03560 | CMHYCOB., TaXuKapx.

nocne (pu3. Harpy3Ku

8 105 0,144 0,091" 0,361" CuHYCOB., TaXHKap/I.

nocise (pu3. Harpy3Ku




Ne 4qCC, Unrepsan Put™
/o y1I/MUH PR QRS QT

9 116 0’136' 0,089| O,360| CI/IHyCOB., TaxuKapA.

nociie (pu3. Harpy3Ku

nociie pu3. Harpy3Ku

HOTO pUTMa CepIa).

[locne ¢usnueckoit Harpy3ku UCC y moapoCTKOB 2-ii rpymmbl cOcTaBuiIa
(111£9) yn/mMun (Taxukapaus mociie GU3ndecKol Harpy3Ku ¢ COXpaHEHUEM MPaBUIb-

VY Bcex 10 yenoBek 1-if rpymimbl aimuTenbHOCTh HHTEPBanoB PR u QT cocraBuna:
— unarepBai PR = (0,140+0,005) c;.
—unTtepBas QT = (0,360+0,005) c;
— untepBain QRS = (0,090+0,002) ¢ ocTancs 6e3 U3MESHEHHSI M HAXOHUIICS B Ipe-
nenax HOPMBI.

Tabnuuya 3
DJieKTpoKapauorpaguyecKue mMoKa3aTeJ i mocjae 3 MUH BOCCTAHOBJICHUSA
Ne 4CC, NurtepBa PutM™
n/n yI/MHUH PR QRS QT
1 102 0,136 0,090 0.364' CHHYCOB., TaXUKapaI.
nocie (pu3. Harpy3Ku
2 0 0,140 0,089 0,360 IIpaBUIbH. CHHYCOB
3 101 0,141 0,091 0,365' CunycoB., Taxukap.
nociie pu3. Harpy3Ku
4 70 0,143 0,092' 0,362 [TpaBUJIbH. CHHYCOB
5 100 0,137 0,090 0,360 CunycoB., Taxukap.
nocie (pu3. Harpy3Ku
6 98 0,139 0,090 0,360 CunycoB., Taxukap.
nocie (pu3. Harpy3Ku
7 99 0,140 0,092 0,356' CunycoB., Taxukap.
nocie (pu3. Harpy3Ku
8 8 0,144 0,091 0,361' | IlpaBWibH. CHHYCOB
9 08 0,136' 0,089 0360 | CHHYCOB., TaxuKapa.
nocie (u3. Harpy3ku
10 80 0,140° 0,088’ 0,359’ [IpaBUIIbH. CHHYCOB

HOPMbI U HC U3MCHAJINCH IIPpU I[aHHOﬁ Harpyske.

ITocne 3 muH paboTa cepAe4HON MBIIILBI HE BoccTaHOBIeHa y 60 % uccnenye-
MbIx 2-1 Tpymibl. YCC coctaBmia (94+2) yn/mun. [Tokazarenu OKI cienyromue:

— untepsan PR= (0,14040,005) c;
—unTepBan QRS = (0,09040,002) c;
—untepBan QT = (0,360+0,005) c.
B xozxe nanHoro uccnenoBaHus ObUTU MOJYUYEHBI CIEYIONINE PE3yIbTaThl:

1. Marepansr PR, QRS 1 QT y Bcex moIpoCTKOB HaXOAWINCHh B Tpejeax



2. YCC B mokoe y NOJApOCTKOB, PETYJISIPHO 3aHUMAIOIINXCS CIOPTOM, HUXKE, YEM
y HOJPOCTKOB, HE 3aHUMAIOLIUXCS CIOPTOM, T. €. Y MOAPOCTKOB, 3aHUMAIOUIUXCS
CIIOPTOM, cepue padoTaeT 3KOHOMUYHEE.

3. Ilocne no3upoBanHoit Harpy3ku (20 npuceganuil) YCC y nogpocTkoB, He 3a-
HUMAIOIIUXCSl CIOPTOM, BbIpociia 6osiee ueM Ha 30 % — 3T0 03HAYaeT HEAOCTATOUHYIO
TPEHUPOBAHHOCThH OPraHU3Ma.

4. O nHegocratke (PU3MYECKOW aKTUBHOCTH, IJIOXOW TPEHUPOBAHHOCTH CBUJIE-
TENbCTBYET U MPOJOJKUTEIBHOCTD Nieproja BocctaHoBieHUsT YCC, npeBbIIaloniero
3 MMH y HOJPOCTKOB, HE 3aHUMAIOLUXCS] CHOPTOM.

[lony4yeHHble B X0/i€ MCCIEIOBAHUS JaHHbIE MOATBEPKIAIOT HAILy THUIIOTE3Y.
JIefiCTBUTENBHO, Y MOAPOCTKOB, PErYISIPHO MOCEIIAIOIINX CIIOPTUBHBIE CEKLIUU, BOC-
CTaHOBJIEHHE YAaCTOTHI CEPJICYHBIX COKpPAILEHUN MPOUCXOIUT OBICTpee, YeM Yy MOj-
POCTKOB, HE 3aHUMAIOIIMXCS CIIOPTOM. A 3HAYUT, COCTOSTHUE Cep/lia 3aBUCUT OT Tpe-
HUPOBAHHOCTH YeJIOBEKA.

Ilpaxmuueckue pexomenoayuu

CoBpemeHHas 1IKoJIa MPeIbBISET MOBBIIIIEHHBIE TPEOOBAaHUSA K 3I0POBbIO Y4a-
muxcs. I3MeHeHus: ypoBHS 3/10pOBbs IIKOJIBHUKOB 00YCIOBJIEHBI BO3/ICHCTBUEM HH-
(OopMalMOHHBIX MEPErPy30K HA (POHE CHIXKEHMSI ABUTATEIbHON aKTUBHOCTU. JTO Jie-
JaeT BeChbMa aKTyaJIbHOM pa3pabOTKy CUCTEMBI 3/J0pOBbECOEPETAOLINX MEPOTIPUATHH,
HanpaBJIeHHON Ha yJIydllleHUEe CUTyalluu. B naHHOM cilydae MOYKHO rOBOpUThH 00 00-
pa3e JKU3HH, HANpaBICHHOM Ha YKpPEIJIEHUE 3/10pOBbs MOCPEACTBOM (PU3UUYECKOI
KyJbTYphl. [Ipy 3TOM ypOBEHb ABUIAaTEIbHON aKTUBHOCTH MOYKHO PETYJIMPOBATH, HC-
HOJIB3YsI €70 HE TOJIBKO B LIEJISIX CHOPTUBHOM TPEHHUPOBKH, HO U B LIEJSAX OOLIETO 03/10-
POBJICHUH.



IIpuiroxenus
Ipunoocenue 1
Tabnuya 1

OcHOBHbBIC IOHATHS U (POPMYJIBI

[Tornoménnas no3a (D)

Benuuuna, paBHas otHomeHuto sHepruu AE, nepe-
JTAHHOM 3JIEMEHTY 00Jy4aeMOoro BEeIIeCTBa, K Macce
Am sroro snementa: D = AE /Am

Koadpdunuent kauectna (K)

bespasmepHas BenuunHa, KOTOpask MOKa3bIBAET, BO
CKOJIBKO pa3 OHOJIOTMYECKOE JAEWCTBUE JIaHHOTO
BUJIA U3Ty4YeHUs OoJiblie, 4YeM JeicTBrE (POTOHHOTO
U3JIyYEHMUs, P OJMHAKOBOU NOTJIOLIEHHOM 03¢

DxBuBajnenTHas no3a (H)

Benuunna, paBHas MOTJIOMIEHHOW J103€, YMHOXECH-
HOM Ha KO3 (UIIMEHT KadecTBa JIJIsi IAHHOTO BUJIA
uznyuenus H = K-D

Dkcno3uinonnas jgo3a (X)

BeJ'II/I‘II/IHa, paBHAA 3apiaAay BCCX IMOJOKUTCIIbHBIX
HOHOB, 06pa3yr01111/1xc;1 101 HGﬁCTBHGM H3JIYUYCHUA B
CAVMHHUILIC MACChI BO3AyXa IIPpU HOPMAJBbHBIX YCJIO-
BUAX

Mornoctb 710361 (N)

BeJII/I‘{I/IHa, onpeaciaromas 103y, IIOIYYCHHYIO
00BEKTOM 32 CIMHHUIY BPpCMCHU !
ND = D/t, NH=H/t, Nx:X/t

Tabauya 2

CooTHOIIeHUST MEKIY eTUHUIIAMH 103

Jlo3a Ennuaune: 8 CU BuecucreMHbBIE€ € TUHUIBI
DKCIO3UIIMOHHAS 1034 Ki/xr P (pentren)
1 Kn/kr = 3876 P 1 P=2,58 - 10 Ku/kr
MOIIHOCTD DKCIIO3HUIIH- Kun/(kr-c) = A/kr P/c =2,58 - 10™
OHHOM J103bI Ki/(xr-c)
ITornoménHnas go3a Jlx/xr — I'p (rpeit) pan
1 IT'p=100 pan 1 pan=102Tp

MOIIIHOCTE IIOTJIONIEH-
HOM 103bI

1 I'p/c =100 pan/c 1 pan/c = 0,01 I'p/c

DKBUBaJIEHTHAA 103a

03p
1 6op = 102 38

3B (3uBEPT)
1 3B =100 63p

MomHOCTE DKBUBAJIEHT-
HOU D035l

1 3B/c = 100 63p/c 1 63p/c= 102 38/c




Tabnuya 3
buoJsiornueckoe geiicteue pa3oBbiX 3PP eKTUBHBIX 103

ODKBUBAJICHT- buonoruueckuii 3pdext

Has J103a, 09p

5-10 Peructpanust OTAeNbHBIX MYTALIUM

10-25 J1J1st B3pOCIIOro 4enoBeka BUAUMbBIX HAPYIIEHUHN HET, ISl HM-
OpHroHa MOTYT OBITh MOPAKEHUS MO3Ta

25-50 Bpemennas my»xckasi crepunuzanusi. Bo3aMokHbBI U3MEHEHUS B
KpPOBH

50-100 O0s13aTenpHO €CTh HapyILIEHUS B KPOBH; HAPYILIEHHE UMMYHHU-
TeTa

100-200 NmMmyHOnepuimutHoe cocTosiHre

200400 [ToTepst Tpy1OCIIOCOOHOCTH, MHBATUU3AITUS

400-600 Tsoxénoe nopaxeHne KOCTHOro Mo3ra, S0-nporeHTHas cMepT-
HOCTh

600-1000 Tsxénoe mopaxxenue cnu3ucTol kumeunnka; 100-npoueHTHas
CMEPTHOCTH B TeueHue 3—12 nuen

1000-10000 KomarozHoe cocrosinue; cMepTh uepe3 1-2 daca

H >10000 CMepTh 1oJ1 Ty4oM

Ipunooicenue 2
H3oTonbI, HAXOASILHECH B 3¢MHOI KOpe

Psix Topus Psn pagus

Radon220
(Thoron)

Polonium

212




HcTouHukn nonagaHus paaoHa B MOMEILICHUE

— TPEILLUHBI B INIUTAaX (QyHIaMEHTA
— IOPBI B KUPIIUYHBIX CTEHAX

— TPELLMHBI B CTPOUTENbHBIX OJIOKAaX
— HETOJIHAs U30JIALMS TPyHTa

— IpEeHaXKHas IJIMTKA

— IUJI0XO0€ LIEMEHTUPOBaHUE OJIOKOB
— II0Xasi repMeTu3anus Tpyo

— OTKPBITHIN BepX (yHAaMEHTa

I'opnai
— CTPOUTENbHbIE MaTEepHAIIbI it Hoaa d)m‘“"mld :
— BOZIA
— IBIM OT C)KMTaeMOr0 B 3JaHUH TOII- T
0JI0JIC3HaA
JIUBA Tpewuue: B BOJIA

nopojie

Hopmbl pagnanuonHoro pona
Hopwmsl panguanmonnoro ¢ona onucansl B HPB-99.

TunuyHble 3HAYCHUS PAAUALUOHHOTO (pOHA:

— Ha ynune (OTKphITO MeCTHOCTH) — 8—12 mkP/4;

— B noMmenesnu — 15-20 mxP/y.
JonycTumasi Hopma paauanuu — 25-30 MxP/4.
Hopmbl mo pagony:

— JUIS DKCIUTyaTaluu 31aHuid — He 6osbire 200 Br/M;

— JUIS BHOBB CTPOSIITUXCS 31aHui — He Oosbie 100 Bx/M;

— 1715 IPOM3BOICTBEHHBIX 3/jaHuil — He Oombie 310 Br/M2,
HopMmbl raMmMa-u3iiydyeHus:

— JUISL OTKPBITOM MeCTHOCTH — He OosbIie 0,3 MKk3B/4;

— B MOMEIIEHUIX KIWIBIX U OOIIECTBEHHBIX 3MaHUI HE I0JI-
’KE€H TIPEBBIIIATh MOITHOCTH JI03bI HA OTKPBITON MECTHOCTH OoJiee
yem Ha 0,2 MK3B/4;

ATOMELAS SREDTETHEA

Ipunooicenue 3

OxHna il‘
- Tpemutis

l o Jlpenax

VYpOBEHB IPYHTOBBIX BOJL

Ipunoowcenue 4

HOPMbI

PAOVALVOHHOM
BE30MACHOCTH

e P9 ) e 10 2o

cn 2.6.1.758-99

— B IIOMEIICHUAX MPOM3BOJACTBEHHBIX 3/TaHUI — He OoJee 2,5 MK3B.
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	Методические указания составлены для слушателей, обучающихся по дополнительным образовательным программам повышения квалификации и профессиональной переподготовки по направлениям ПК.0150.0000 «Педагогика и организация общего образования», ПК.0180.0000...
	Интервалы PR, QRS, QT у всех учеников, занимающихся спортом, находятся в пределах нормы и составляют:
	– интервал PR = (0,140±0,005) (норма);
	– интервал QRS = (0,090±0,002) (норма);
	– интервал QT = (0,360±0,005) (норма).
	Таблица 2
	Электрокардиографические показатели после дозированной
	физической нагрузки
	После физической нагрузки ЧСС у подростков 1-й группы составила (106±9) уд/мин (тахикардия после физической нагрузки с сохранением правильного ритма сердца).
	У всех 10 человек 1-й группы длительность интервалов PR и QT составила:
	– интервал PR = (0,140±0,005) с;
	– интервал QT = (0,360±0,005) с;
	– интервал QRS = (0,090±0,002) с у всех подростков 1-й группы остался без изменения и находился в пределах нормы.
	Электрокардиографические показатели после 3 мин восстановления
	После 3 мин восстановления у всех исследуемых 1-й группы выявлен синусовый ритм, ЧСС составила (68±2) уд/мин. Все показатели ЭКГ вернулись к исходному уровню и составили:
	– интервал PR= (0,140±0,005) с;
	– интервал QRS = (0,090±0,002) с;
	– интервал QT = (0,360±0,005) с.
	Результаты исследования 2-й группы.
	Интервалы PR, QRS, QT у всех исследуемых этой группы находятся в пределах нормы и составляют:
	– интервал PR = (0,140±0,005) с (норма);
	– интервал QRS = (0,090±0,002) с (норма);
	– интервал QT = (0,360±0,005) с (норма).
	После физической нагрузки ЧСС у подростков 2-й группы составила (111±9) уд/мин (тахикардия после физической нагрузки с сохранением правильного ритма сердца).
	У всех 10 человек 1-й группы длительность интервалов PR и QT составила:
	– интервал PR = (0,140±0,005) с;.
	– интервал QT = (0,360±0,005) с;
	– интервал QRS = (0,090±0,002) с остался без изменения и находился в пределах нормы.
	Электрокардиографические показатели после 3 мин восстановления
	После 3 мин работа сердечной мышцы не восстановлена у 60 % исследуемых 2-й группы. ЧСС составила (94±2) уд/мин. Показатели ЭКГ следующие:
	– интервал PR= (0,140±0,005) с;
	– интервал QRS = (0,090±0,002) с;
	– интервал QT = (0,360±0,005) с.


