HIIO YYEBHOU TEXHUKHU «TYJTAHAYUITPYBOP»

HNCCIIEJOBAHHUE PABOTbBI I'A30PA3PATHOI'O CYET-
YUKA AOHU3UPYIOLIUX U3JIVUEHUM.

ABTOMATHU3UPOBAHHAS{A BEPCUA 1JId PABOTBI C
IIK.

D1J1-09

ITACITIOPT.

PYKOBOJACTBO ITIO OKCIIVIYATAIIUMN.

2016 .
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1. HaznaueHnmue.

VYcraHoBKa npeaHa3HayeHa sl TPOBEACHUS Ta0OpaTOPHBIX pabOT MO KypCy
«O®U3UKA)» B BhICIINX YUYEOHBIX 3aBEICHUSIX.

JlaGopaTopHbIii MOAYJb MpEaHA3HAYECH ISl TOCTAHOBKH JIa0OPaTOPHBIX pa-
00T mo pazgenam «SaepHas ¢usuka», «PagumorexHukay, «AToMHasg (U3MKay,
«OcHOBBI (hU3UKK TBEpAOro Tenay B npaktukyme BY3oB. Bce anemeHTs MoOyis
BBITIOJIHEHBI B €IMHOM HAaCTPOCHHOM OJIOKE M B IIPOLIECCe IKCILTyaTalluu He Tpedy -
10T BMENIATEIbCTBA MOJb30BATEIIS.

VYcTaHOBKa BBINOJHEHA B KIMMaTtuueckoMm ucnonHenun Y XJI, kareropus 4.2
I'OCT 15150-69 nns skcrmutyatauuu B momenieHuu npu temneparype ot 10°C no
35°C u oTHOCUTENBHOM BiaxkHOCTH 110 80 %.

2. Texunueckue YCi10BUA U KOMIUICKTYIOIIUE.

Hanpsokenue nuranus 220 B
[ToTpebiisiemast MOIITHOCTH He 6osiee 100 Bt
MakcuManbHbIH TOK He 6omnee 1,0 A
YcnoBus dKCIUTyaTauu temmneparypa 10-40 °C npu HOpMaIbLHOM

aTMOoc(epHOM J1aBJICHUHU.

VY4eOHasi COCTOMT M3 HECKOJBKHUX 3JIEMEHTOB, KOHCTPYKTUBHO OOBEIUHEH-
HBIX B OJTHOM WJIM HECKOJIBKHUX KOPITyCax:

* o00bekra uccnenosanus — conu KCl, conepskameit nuzoron K* nmu6o meran-
JMYecKoro o0pasiia U3 TOPUPOBAHHOrO Bodb(pama ¢ comepxanueM >°Th
ok0J10 2 %:;

* Oyoka aerekTopa ¢ garyukoM tuna CbM-20

*  CTaOMJIM3MPOBAHHOIO MCTOYHUKA MHUTAHUS, IOJAIOMIEr0 MUTAHUE HYXHOU
HOJIAPHOCTH U 3HAUCHHUS HA BCE DJIEMEHTHI CXEMBI;

* CXEMbI KOHTPOJISI HEOOXOAMMBIX MapaMeTpoB, OCYIIECTBIsIONIEH HHpOpMa-
MO0 O XO/I€ KCIIEpUMEHTAa U BbIBOJ Ha 3kpaH LCD gucnes.
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3. VYcrpoiicTBO M NPpUHIUN PAdOTHI.

JlabopaTtopHas paboTa BeImosiHAETCS Ha yaeOHOM kKomiuiekce DIAJI-09, nme-
oM conpspkenre ¢ 11K, Ho TomyckaromuyM pydyHoil (aBTOHOMHBIN) pexuM pado-
Tbl. Bce mapameTpsl 3KCIeprUMeEHTa, YCTAHOBJICHHBIE U U3MEPEHHbIE 3HAUCHMS T1a-
paMeTpOB BBIBOJSATCA B COOTBETCTBYIOLIME OKHA MPOrpaMMbl - 000JIOUYKH IS pa-
60TbI ¢ ycTaHoBKOU u ayonupytores Ha XKKJ[ LCD nucmiiee yueOHOM yCTaHOBKH.
JIaGopaTopHBIil KOMIUIEKC MOXKET padoTaTh Kak B conpsbkeHuu ¢ [1K, Tak u B pyu-
HOM pexume paboThl, UIsl KOTOPOTO He TpeOyeTcs Haluyhe KOMIbIoTepa.

B nacrosmeit pabore M3ydaercs cueTHas XapaKTEpUCTHKa ra3opaspsigHOro
cyeTyrKa IpH nomomu Oera pacnana usorona K*, comepxkamerocs B comn KCL
6o pacnaga uzorona Th*?, comepkamierocs B 00paslax TOPUPOBAHHBIX DIIEK-
TPOJIOB B KAY€CTBE MPUMECH.

B pabote peructpupyeTcst IOTOK YacTHI], BOSHUKAIOIIUX IIPU pacmajie paauo-
aKTUBHOTO npenapara. OIHaKO MOIIHOCTH UCTOYHUKOB B ATOM paboTe JOCTaTOYHO
MaJibl, TO3TOMY paboTa ¢ HUMH HE TpeOyeT crenuaibHbIX Mep 0€30MMacCHOCTH.

VYcTaHOBKa COCTOUT U3 JIBYX OJIOKOB:

- cuetHoro Onoka (ITYJIbTA VYIIPABJIEHMA), koTopslil pukcupyeT Koiau-
YECTBO UMITYJILCOB cpabaThiBaHUs cueTyuka [elirepa-Mromnepa (natunka CbhM-
20). ITo3BomnsieT 3a1aBaTh OTPE3KH BPEMEHHU, B TEUEHUE KOTOPBIX MOJCUUTHIBAIOT -
Csl UMITYJIbCBI, 3aITyCKaTh OTCYET UMITYJIbCOB U (POPMUPYET BHICOKOE HANPSLKEHHE
JUTSl TUTAHUS TaTYHKA.

—BBIHOCHOT'O JIETEKTOpA C 3aKPEIUIEHHBIM B HEM JAaTYMKOM MOHHU3UPYIOIIETO
m3iyuyenus tuna CbM-20.

B HekOTOpBIX BApHAHTAX MCIOJHEHHMS JEeTEKTOP MO:KeT ObITh BCTPOEH
Henocpeacrsedno B IIYJIbBT YIIPABJIEHUS.
brok-cxema yueOHOM yCTaHOBKH MpUBeJieHa Ha puc. 3.1.

NyJ1bT
VIIPABJIEHUSI AETEKTOP C
JTATYHKOM CBEM-20
I N
| N B | HEER

Puc. 3.1

[Tynbt ynpasnenus: Mmoxet O0bITh noaxatoueH K [1K uepez USB nopr.

BO BPEMS PABOTBI IIPUKACATBCSA PYKAMMU K JIATUUKY KA-
TEI'OPUYECKU 3AIIPEHIAETCA!

[Tepen Bxmouenuem [IYJIBTA VIIPABJIEHUS, Heob6XxoauMo MOAKIIOYUTH
K HEMY JIETEKTOp MOCPEJCTBOM COCIMHUTENILHOTO Kabens u pazbémoB RCA tuma
«TIOJIbIAHY», Haxoadmuxcsi Ha 3aaHedl crenke IIYJIBTA crporo cobuawomas mo-
asipaocthb. 3atem [TYJIBT YIIPABJIEHUA noakntounts K cetu 220 B.

Ecnu npu BKJIIOYEHHH HA KUAKOKpHUCcTauinueckoMm uHaukatope (KKUW) Bbi-
CBETATCS HEBEPHBIE CUMBOJIbI, IOBTOPHO BBIKJIIOYUTE Y BKJIKOUUTE MEPEKIIOYATEIb
«Cetby».
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Bo u3bexanne cooeB B padore, conpspkenue ¢ I1IK mocpencreom USB — mop-
Ta 1 KoH(purypamust USB-nepenaTanka Ha yaeOHOM prOOpE OCYIIECTBISETCS TO-
CJi€ BKJIIOYEHHUSI YCTAHOBKHU B CETh W MPH MOCIEAYIONIEM HaXXaTUU U YJIECPHKAHUU
MHoropyHkiuoHaibHoW kHONKU «MHUITAAJIN3ALA/START USB» (kHomnka
UCIIOJIB3YETCS I KOH(GUTYpAIIUU YCTPOUCTBA Cpa3y MOCIE BKIIOUCHUS).

IIpu 3TOM, MOC/IE BKJIIOYEHHSI J1A00PATOPHOI YCTAHOBKH B CETh U /10 BbI-
nosiHeHnsi KoHpurypauuu USB-nepenaTunka yued0Horo npudopa, ycrpoiicTso
AOJKHO ObITH OTKJIKW4YeHO oT USB — mopra IIK 10 coorBercTBYIOIIECrO NMpH-
rjameHus moJjib3oBarelis, BbicBeunBaemoro Ha LCD KK/l qucniee:

CONNECTING. . ...

[Tocne mosiBierust manHoro coodbmenus Ha JKKJI LCD nucmiee ydeOHOTO
npudopa, MOKHO MOAKIIOUUTE puoop k USB — mopty 1K 1 ogHOKpaTHO HaXKaTh

kHOnKy «CTAPT» B nporpamme-oGonouke (KHOMKA HCIONB3yeTCsl i KOH(Urypanuu
YCTPOMCTBA Cpasy MOCJe BKIIOYCHUS).

[Ipu pabGore B pydyHoM pexume (0€3 MOAKIIOYEHUS K IEePCOHAIBHOMY
KOMIIBIOTEPY) CIEAyEeT HaXkaThb W yJepKuBaTh Haxkatod kHonky «MHUIMNAJIN-
SBALUS/START USB» nmo 3aBeprieHus mpoliecca WHUIMAIM3anuu (Ha JKpaHe
LCD XK]/I unnukaTtopa J1eMOHCTPUPYETCS MOJIOCA, OTOOpaKaroIIas Mporpecc BbI-
nosHeHus 3anauM). llpu 3ToM HayHeTcs mpolecc WHUIManu3anuu npudopa. B
IPOTUBHOM ClIy4ae, BO3MOXKHA HeKoppekTHas pabora USB mpotokona u pabota
ycrpoiictBa. [Ipu pabote B pyunom pexkume USB 1iHyp MOKHO HE MOJKIIIOYATh.

IHocne nposenenus unuumanausanuu, USB nepexarumk y4yeOHO# ycra-
HOBKH OTKJIIOYAETCH U NPUOOP MepexoIuT B ABTOHOMHBIH pesKMM padoThl 0e3
IIK «USB OFF». lis Briaovyenuss USB B npubope u nmociienyrouieit padbortsl ¢
NMPOrpaMMon nmpueMa u o0padOTKH JAHHBIX, JU00 151 oTkKI04YeHuss USB u
padoThl B PYYHOM peKMMe, CJeAyeT OJJHOKPATHO HaxxuMaTh KHONKy «MHU-
HUAJIN3ALOUA/START USB», pacnosio:keHHYH0 HA MaHeJW Y4eOHOH ycTa-
HOBKH.

VYrpaBieHre yCTaHOBKOW MOXKET MPOU3BOJUTHCSA U3 JIaOOPATOPHOU Cpejibl, B
CIICLIMAJIM3UPOBAHHON IPOTpaMMe YIIPABJIEHUSI YCTAHOBKOW. [l 3Toro B mpo-
rpaMMy BBEJICHBI CIICHMAJIbHBIE MTEPEKITOYATENN U KHOIIKH.



4. IlopsiaoK BbIMOJHEHUS.
1. Ilepen Hayamom paOOTHI O3HAKOMHTCS C MPUHIIUIHAIBHON cXeMoi yueo-
HOW YCTaHOBKH, pa300paThCsi B HAa3HAYCHHHM PYYEK, KHOMOK U H3MEPUTEIHHBIX

npubopoB. I[IpoBepUTh 1EIOCTHOCTH CETEBOTr0 IMPOBOJA. KaTeropnqecml
3anpeuacTcd 3aMbIKATh BbIX0Abl KOHTPOJbHBIX TOYEK CXE€-

MblI!

2. Bxmouuts ycraHoBky B ceTb ~220 B. IloctaBuTh mnepexirovaresb
«CETb» Ha manenu y4yeOHOro monyins B nojoxxenue «BKJI», npu 3ToM nomken
3aropeTbCsl CUTHAJIbHBIN UHIUKATOP.

3. JlaTb yCTaHOBKE NPOTPETHCS B TEUYEHNUE TPEX MUHYT.

4. CoriacHO METOJAMYECKOMY PYKOBOJCTBY MPOU3BECTH HEOOXOAUMBIE U3-
MEpEHUS U PACUETHI.

5. Ilo okoHuyaHuum pabOThl OTKIIOUWUTH YCTAHOBKY OT CETH, IOCTaBUB
nepekmtouaresb «CETby» B nonoxenue « BbIKJI» u BBIHYTH CETEBYIO BUJIKY U3 PO-
3€TKHU.

5. MepbI Ipe10CTOPOKHOCTH.

HecMoTpst Ha TO, 4TO KOPITYC YCTPOWCTBA BBIIIOJIHEH U3 HE 3JIEKTPOIPOBOIS -
LIEr0 MaTepuaia, B YCTAaHOBKE UCIOJIb3YETCs OMACHOE JUISl )KM3HU CETEBOE HaIpsi-
’KEHHE, T0ITOMY paboTa ¢ yCTaHOBKOW TpeOyeT MOBBIIMIEHHBIX MEp MPEAOCTOPOXK-
HOCTH. 3amnpelaercs 3KCIUTyaTalus YCTPOMCTBA B MOMELIEHUAX C MOBBILIEHHOM
BJIQKHOCTBIO. 3alpeniaeTcs BKIIOYATh YCTPOMCTBO B CETh B Pa300paHHOM BUJIE,
TaKkKe 3anpeleHa dKCIuTyaTaius 0J10Ka CO CHATON KPBIIIKOH.

Takum o0pazom, 3KCIUTyaTalus J1abOpaTOPHOTO MOJYJIS SIBISETCS IMOJIHO-
CThIO 0€30IMacHOM, MPU COOJIOICHUH OOBIYHBIX MEP MPEIOCTOPONKHOCTH B y4eO-
HBIX JabopaTopusix (IpoBEepKa M3OJSILIMU COCIMHUTEIbHBIX MPOBOJIOB, IIHYPOB U
T.11.). CHSTHE KPBIIIKA MOTYT MPOU3BOAUTD JIMIIh KOMIETEHTHBIE COTPYIHUKH, T.
K. MOZyJIb IUTAETCS IEPEMEHHBIM CETEBBIM HamnpsbkeHueM ~220 B.
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6. 'apanTHuiinbie 00513aTEJILCTBA

[Tpennpustue-uzrorosurens HIIO Yuebnoit Texuuku «TynaHayullpuGop» rapantupyer
Oecniepe0oitHyI0 paboTy YCTaHOBKHM He MeHee 12 mecaueé ¢ MOMEHTa Tepeaadd W3ICITHS
3aKa3uuKky. B ciydae oOHapy:KeHUS HEKAUeCTBEHHOCTH HM3/EJHs, HE CBA3aHHHOTO C TIOYTOBBIMU
(hopc-MaKOPHBIMH OOCTOSATEILCTBAMH, T'PY30IOIydaTeNlb 005S3aH HE3aMEJIUTEIILHO COOOIIHTH
MOCTABIIMKY 00 3TOM, YKa3aB, B UeM 3aKJII0YACTCS HEUCTIPABHOCTb.

apanTust He pacmpocTpaHseTcs Ha U3[eNus, BBILEANINE H3 CTPOsl IO BHUHE
Ipy30M0yYaTessi, BCIEACTBUE BKIIOYCHUS YCTPOHCTBA B CETh C HE COOTBETCTBYIOLIMM
HOMMHAJIbHBIM 3HAUEHHUSIM I1apaMeTpOB MUTAIOIIEH CeTH, HEe 00ecleYHBAIONINM HOPMAaJIbHBII
peXuM paboThl YCTPOHCTBA.

lapanTuiiHbli PEMOHT HE MPOU3BOJUTCS, MPETCH3WU IO KAYECTBY HE MPUHUMAIOTCS B
Cllydasix: a) OTCYTCTBHE TapaHTHUITHOTO TalloHA (MacropTa u3enws); 0) mpu HaApPYIICHUU TIOMO,
HAJIMYUH CJIEIOB BCKPBITUS, MOMBITKA BCKPBITHS (HapuUMep, COPBaHHbIE IUTUIBI BUHTOB, CJIE]IbI
Ha KOpIlyce, HempaBWibHAs COOpKa), MPOBEACHHUS TPEABAPUTEIHHOIO PEMOHTA CAMHM
M0JIb30BATEIEM, BHECEHHE U3MEHEHUIN B KOHCTPYKIUIO, UCIOJIb30BAaHUE MPUHAICKHOCTEH, HE
MPEIYCMOTPEHHBIX M3FOTOBUTENIEM. B) CIIEJOB TEPMHUUYECKHX, JTHOO0 XUMHUECKUX BO3JEHCTBUH.
r) HEOpPEe)KHOTO TEXHHYECKOTO OOCIY)KMBAHHA U OKCIUTyaTal[MH, MOMaJaHUs MOCTOPOHHUX
MPEIMETOB B Yy3JIbI MHCTPYMEHTA WU WX 3arps3HEHUs, a TaK K€ B CIydasX HKCIUTyaTalllu
U3JIeNHs ¢ HAPYLIEHUSIMU YKa3aHUM TEXHUYECKOTO MacropTa, pyKOBOJACTBA I0 KCILUTyaTalluu U
JIOTIOJTHEHUH TIPO/IaBIIa K PyKOBOJICTBY IO IKCILTyaTaIlHH.

apanTusi He pacmpocTpaHseTcs: a) Ha HEUCHPABHOCTH, BO3HHKIINE B pe3yibTare
HECOOOIIEHUSI O TepBOHAYAIBLHOW HEHMCIPABHOCTH; O) HA HEUCNPABHOCTH, BO3HUKIIKME B
pe3yJbTaTe HapyWIEHHH HWHCTPYKIMUA M PEKOMEHJAUUM, COJAEpKAIIUXCS B PYKOBOJCTBE IO
SKCIUTyaTallil W JOMOJHEHUN TpOJaBIa K PYKOBOJCTBY IO JKCIUTyaTallMH;, B) Ha H3JCIUE,
KOTOpOE MOABEPrasioCh PEMOHTY U KOHCTPYKTHUBHBIM U3MEHEHHUSM HE YIOJIHOMOYEHHBIMU Ha TO
JTUIAMH; T) Ha HEHUCIIPABHOCTH, BHI3BAHHBIMHU TPAHCIIOPTHBIMH TOBPEXKICHUSIMHU, HEOPEIKHBIM
oOpaiieHueM, WIM IUIOXMM YXOJIOM, HE MpPaBUIbHBIM HCIOJb30BAaHUEM; [I) Ha JeTalH,
SIBIISFOIIMECS] M3HAIIMBAEMBIMH U PACXOIHBIMU MaTepHaliaMd (B TOM YHCJIE HA CIEKTPAIbHBIE
JaMIbl, CPOK CIYXObl KOTOPBIX HANpSMYyIO0 3aBUCHUT OT YacTOThl BKIIIOUEHUH B BpPEMEHHU
UCTIOJIb30BaHUs, TEM HE MEHee, /ISl MPOBEPKHU LIEIOCTHOCTH U pabOTOCIIOCOOHOCTH JIaMIT AaeTCsl
Cpok 14 nHeil); €) Ha BHEIIHUE MEXaHUYECKUE TTOBPEKICHUS, BBI3BAHHBIE IKCILTyaTallMe; )K) Ha
Takue BHUIBI pabOT, KaK PEryIrpoOBKa, YHCTKA W MPOYHMHA YXOJ 32 H3JETHEM, OTOBOPCHHBIN B
PYKOBOJICTBE I10 3KCIUTyaTalllK; 3) IPH UCIIOJIb30BAHUU U3JIEHSI HE [0 Ha3HAYEHUIO.

[To wcTeyeHUM TapaHTUHHOTO CPOKA, PEMOHT H3ZENHS OCYILECTBIISETCS 32 OTAEIbHYIO
iary.

Hacrosmuii macmopt ciayXKUT OCHOBaHHEM JIJIsl PEMOHTA U3JIENHS PU OOHAPYKEHUU HEUC-
MIPaBHOCTSX B TE€YEHHE BCEr0 rapaHTUHHOro cpoka. IIpereH3uu mo kauecTBy U KOMILIEKTHOCTHU
MPOAYKIMH IpUHUMaroTcs 1o aapecy: Poccus, 300016, r. Tyna, yn. TeatpansHblii nep., 2-12,
HITIO  TynaHayullpu6op, IlamkoBy C. E.  Tem. 8-910-585-55-02; e-mail:
physexperiment@narod.ru, web-ctpanuna: http:/www.physexperiment.narod.ru

IIpounsBoacreennoe O0bequnenue yueOHoi Texuuku «TynaHayullpuop»

3aKka3yuk: Hcnomuurens:
Ilankoe C. E.

« » 20 1. 20 T
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