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PTMTJI-1
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PYKOBOACTBO 11O OKCIIVIYATAIIUMN.
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1. HaznaueHnmue.

VYcraHoBKa npeaHa3HayeHa sl TPOBEACHUS Ta0OpATOPHBIX pabOT MO KypCy
"MHOOPMATHUKA", «PAINOTEXHUKA» B BhICHIMX Y4€OHBIX 3aBEJCHUSX,
JULESX, TEXHUKYMaX.

JlaGopaTopHBIil MOAYJb MpEeaHA3HAYEH ISl TOCTAHOBKH JIaDOPaTOPHBIX pa-
6ot no paznenaMm «MukponpolieccopHas TexHukay, «Mudopmarukay, «PAJINO-
OJIEKTPOHUKA» B npaktukyme BY30B. Bcee a5eMeHThI MOIYJISl BBINOJHEHBI B
€MHOM HACTPOEHHOM OJIOKE M B MpOIECCe IKCIUTyaTallud HEe TPeOYIOT BMella-
TEJIbCTBA MOJIb30BATEIIS.

VYcTaHOBKa BBINOJIHEHA B KJIMMaTtuueckoMm ucrnonHenun Y XJI, kareropus 4.2
I'OCT 15150-69 nns skcrutyatandu B MoMelieHuu npu temneparype ot 10°C no
35°C u oTHOCUTEIBLHOM BiIaKHOCTH 110 80 %.

2. Texunueckne YCJI0BUS U KOMILJICEKTYIOIIHE.

Hanpsxkenue nuranus 220 B
[ToTpebisiemast MOIITHOCTh He O6osiee 100 Bt
MakcuMalbHBIH TOK He 6omnee 1,0 A
Y cnoBus dKCIUTyaTauu temmneparypa 10-40 °C npu HOpMaIbLHOM

aTMOoc(epHOM J1aBJICHUH.

VYyeOHasi COCTOUT U3 HECKOJBKUX AJIEMEHTOB, KOHCTPYKTUBHO OOBEIWHEH-
HBIX B OJTHOM KOpITyCe€:
« o00bekTa uccnegoBaHusi — MUKpoKoHTpouiep AVR Atmega8535/16/32 na
OTJaJ0YHOM IIJIaTe.
* CTaOWIM3MPOBAHHOTO MCTOYHUKA TMUTAHMS, MOJAIOIIETO MUTAHUE HYXHOU
MOJISIPHOCTH Y 3HAYEHUSI Ha BCE DJIEMEHTHI CXEMBI;
* CXEMbI KOHTPOJISI HEOOXOUMBIX MTapaMeTPOB
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3. YceTpoicTBO U NPpUHIMI PadoTHI.

Kommiekc nmabopatopHbix paboT MO HMCCIEAOBAHUIO MHUKPOKOHTPOJIIICPOB
AVR BbInoNHsAETCA Ha y4eOHOM MakeTHOM J1abopatopHoM komiuiekce PTMTII-1.

Ha nepenneil kppliike mpudopa 3aKpenieHa oTiaaj04yHas 1iaTta, coaepKalas
uccieayeMbiii Mukpornpoueccop (Atmega8535); pe3uCTUBHO-IUOAHBIA MOCIEA0-
BateNbHBIN (pabotaronuii mo uHtepdeiicy RS232 uvepes COM-nopt IIK) mpo-
rpaMMarop; 0OBsI3KY MUKPOKOHTpOJLIEpa COTJIACHO MACTIOPTHBIM JIaHHBIM; 1 cBe-
TOAMO/, MOAKIIOYEHHBIN K BbIBOAY 20 puc. 1; 1 xHonka ¢ pukcanueid HOpMaIbHO
pa3oMKHyTas (KHOIKAa Ha)kaTa — 3aMKHYTO; OTXKaTa — Pa30OMKHYTO), MOIKIIIO-
YyeHHas K BeiBoAY 39; 1 moTeHunoMerp (IEPEMEHHBIN PE3UCTOP), MOIKIIOUEHHBIHI
cpeaHeil Toukoil K BbiBoAy 40 MuKpokoHTpoiuiepa; Boixoasl «HAT'PY3KA» XS2
— X83; Bxon XS1 (s mpumMepa paboThl 4aCTOTOMEPA); TIOICTPOCUHBIN PE3UCTOP
RK — KOHTpacTHOCTh, MOJIKJIIOYEHHBIN cpeiHei Toukoi k BeiBogy VEE LCD un-
AMKATOpa; a Takke KHOMKy ¢ ¢pukcanueit «RESET», mpu HaxaTHu KOTOpOH BBIBOJ
RESET kpucramna coeguHsieTcss ¢ KOPIYycOM cXeMbl. Jlns mporpaMMHpOBaHMS
npubopa ucnoibzyercs pazbem «[IPOI'PAMMATOP». Ilpu stom «ITPOI'PAM-
MATOP» cnenyer noakmodyate kK COM — nopry [IDBM TOJIBKO nposoiom
tina COM 9m/9f («mamay - «mamay).

[IpuHiunuanbHas 3JIeKTpUUYecKas cxema rnpudopa npuBeaeHa Ha puc. 1.
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Puc. 1. IlpunnunuansHas dJIeKTpHUecKas cxema y4eOHOTo CTeH A AT U3YUEHUS MUKPO-
KOHTpOJUIEpOB cepun Atmega8535/16/32.



4. Ilopsiaok BbIMOJHEHUS.
1. Tlepen HauanoM pabOThl 03HAKOMUTCS C MPUHLUITUATBHON CXEMOH yuel-
HOW YCTaHOBKH, pa3o0paThCsi B HA3HAYCHHH PYYEK, KHOMOK U H3MEPHUTEIbHBIX

npubopoB. I[IpoBepuTh 1EIOCTHOCTH CETEBOTrO IMPOBOJA. KaTeropnqecml
3afipeiiacTcd 3aMbIKATh BbIX0Abl KOHTPOJBbHBIX TOYEK CX€-

MblI!

2. Bxmounts ycraHoBKy B ceTb ~220 B. IloctaBuTh mnepekirovaressb
«CETb» Ha manenu y4yeOHOro monyins B nojoxxenue «BKJIy», npu 3toM nomken
3aropeTbCsl CUTHAJIbHBIN HHIUKATOP.

3. JlaTh ycTaHOBKE ITPOTPETHCS B TEYEHNE TPEX MUHYT.

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

5. Ilo okoH4yaHuUM paOOThl OTKJIIOYUTh YCTAHOBKY OT CETH, I[OCTaBUB
nepekimtouarenb «CETby» B nonoxenue « BbIKJI» u BBIHYTH CETEBYIO BUJIKY U3 PO-
3€TKHU.

6. Mepbl Ipe10CTOPOKHOCTH.

HecMoTpst Ha TO, 4TO KOPITYC YCTPOWCTBA BBIIIOJIHEH U3 HE 3JIEKTPOIPOBOIS -
LIEr0 MaTepuaia, B YCTAaHOBKE UCIOJIb3YETCs OMACHOE JUISl )KM3HU CETEBOE HaIpsi-
’KEHHE, OATOMY paboTa ¢ yCTaHOBKOM TpeOyeT MOBBIIIEHHBIX MEp MPEAOCTOPOXK-
HOCTH. 3amnpelaercs 3KCIUTyaTalus YCTPOMCTBa B MOMEIIEHUAX C MOBBILIEHHOM
BJIQKHOCTBIO. 3alpeniaercs BKIOYaTh YCTPOMCTBO B CETh B Pa300paHHOM BUJIE,
TaKkKe 3arpeleHa dKCIuTyaTaius 0J10Ka CO CHATON KPBIIIKOH.

Takum 00pazom, 3KCIUTyaTalus J1abOpaTOPHOTO MOJIYJIS SIBISETCS IMOJIHO-
CThIO 0€30IMacHOM, MPU COOJIOICHUH OOBIYHBIX MEP MPEIOCTOPONKHOCTH B y4eO-
HBIX JabopaTopusix (IpoBepKa M3OJSILIUU COCIMHUTEIbHBIX MPOBOJOB, IIHYPOB U
T.11.). CHSTHE KPBIIIKA MOTYT MPOU3BOAUTDH JIUIIb KOMIETEHTHBIE COTPYIHUKH, T.
K. MOZyJIb IUTAETCS IEPEMEHHBIM CETEBBIM HarnpsbkeHueM ~220 B.
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7. "'apanTHiiHbIE 00513aTEJILCTBA

[Tpennpustue-uzrorosurens HITO Yuebnoii Texuuku «TynaHayullpuGop» rapantupyer
Oecniepe0oitHyr0 paboTy YCTaHOBKH HE MeHee 12 mecauee ¢ MOMEHTA TIEpelaul U3/Iens 3aKa3-
yuKy. B ciaydae oOHapy:keHUsI HEKaueCTBEHHOCTH M3JIENNs, HE CBSI3aHHHOTO C TIOYTOBBIMHU (Op-
C-Ma)KOPHBIMH OOCTOSITEILCTBAMH, T'PY30I0IydaTeb 00s513aH HE3aMEeUIUTEIbHO COOOIIUTh MO-
CTaBIIMKY 00 3TOM, yKa3aB, B YeM 3aKII0YAETCS] HEUCIPABHOCTb.

apanTust He pacmpocTpaHseTcs Ha U3[eNus, BBILIEANINE H3 CTPOsI IO BHUHE
rpy30moiydaresns, BCIEACTBHE BKIIOUEHHUS YCTPOMCTBA B CEThb C HE COOTBETCTBYIOIIMM
HOMMHAJIbHBIM 3HAUEHHUSM I1apaMeTpOB IMUTAIOIIEH CeTH, HEe 00ecleYUBAIONIMM HOPMAaJIbHBII
pexuM paboThl YCTPONCTBA.

lapanTuiiHbli PEMOHT HE MPOU3BOJUTCS, MPETCH3WU IO KAYeCTBY HE MPUHUMAIOTCS B
Cllydasix: a) OTCYTCTBUE TrapaHTUIHOTO TalloHA (TIacmopTa u3zenus); 0) mpu HapyIIEHUH MII0MO,
HAJIMYUU CJIEIOB BCKPBITUS, MOMBITKA BCKPBITUS (HapuMep, COPBaHHbIE ILTUIBI BUHTOB, CJIE]IbI
Ha KOpIlyce, HempaBWiIbHAs COOpKa), MPOBEACHUS TPEABAPUTEIHHOIO PEMOHTAa CAMHM
M0JIb30BaTEIEM, BHECEHHE U3MEHEHUIN B KOHCTPYKIUIO, UCIOJIb30BAaHUE MPUHAICKHOCTEH, HE
NPEIYCMOTPEHHBIX M3TOTOBUTENIEM. B) CIIEJOB TEPMHUUYECKHX, JTHOO0 XUMHUECKUX BO3JEHCTBUU.
r) HEOpPEe)KHOTO TEXHHYECKOTO OOCIY)KMBAHHA U OKCIUTyaTal[MH, MOMaJaHUs IMOCTOPOHHUX
MPEIMETOB B Yy3JIbI MHCTPYMEHTA WU UX 3arps3HEHUs, a TaK K€ B CIydasX HKCIUTyaTalllu
U3JIeNHs ¢ HAPYLIEHUSIMU YKa3aHUM TEXHUYECKOTO MacropTa, pyKOBOACTBA I0 KCILIyaTalluu U
JIOTIOJIHEHUH TPO/ABIA K pyKOBOJCTBY I10 3KCILTyaTalllu.

[apanTusi He pacmpocTpaHseTcs: a) Ha HEUCHPABHOCTH, BO3HHKIINE B pe3yibTare
HECOOOIIEHUSI O TepBOHAYAIBLHOW HEHMCIPABHOCTH; O) HA HEUCNPABHOCTH, BO3HUKIIHME B
pe3yJbTaTe HapyWIEHHH HWHCTPYKIMUA M PEKOMEHJAUUM, COIAEPH AIIUXCS B PYKOBOJCTBE IO
JKCIUTyaTallid M JOIMOJHEHWH NpojaBlla K PYKOBOACTBY MO JKCIUTyaTallud; B) Ha HU3JIEJHE,
KOTOpOE MOABEPrasioCh PEMOHTY ¥ KOHCTPYKTHUBHBIM U3MEHEHHUSM HE YIOJIHOMOYEHHBIMU Ha TO
JTUIAMH;, T) Ha HEHUCIIPABHOCTH, BHI3BAHHBIMHU TPAHCIIOPTHBIMH TOBPEXKICHUSMHU, HEOPEIKHBIM
oOpaiieHueM, WIH IUIOXMM YXOJIOM, HE TNpPaBUIbHBIM HCIOJb30BAaHUEM; JI) Ha JAeTalH,
SIBIISFOIIIMECS] M3HAIIMBAEMBIMH U PACXOIHBIMU MaTepHaliaMu (B TOM YHCJIE HA CIIEKTPAIbHBIE
JaMIbl, CPOK CIYXObl KOTOPBIX HANpSIMYyIO0 3aBUCUT OT YacTOThl BKIIIOUYEHUI B BpPEMEHH
UCTIOJIb30BaHUs, TEM HE MEHee, /ISl POBEPKHU IEIOCTHOCTH M pabOTOCIIOCOOHOCTH JIaMIT AaeTCs
CpoK 14 mHeil); €) Ha BHEIIHUE MEXaHUYECKUE TTOBPEKICHUS, BBI3BAHHBIE IKCILTyaTallMe; )K) Ha
Takue BHUIBI paboT, KaK PeryIrpoBKa, YHCTKA U MPOYHHA YXOJ 32 HM3JIETHEM, OTOBOPCHHBIN B
PYKOBOJICTBE I10 3KCIUTyaTalllK; 3) MIPH UCIIOJIb30BAHUU U3JIEHSI HE 10 Ha3HAYEHUIO.

Ilo ucTeyeHun rapaHTUHHOTO CPOKA, PEMOHT HU3JENINS OCYILECTBISETCS 3a OTIEIBbHYIO
iary.

Hacrosmuii macnopT ciaykHT OCHOBAaHHEM JJIsi PEMOHTA M3J1eIUs IpU 0OHApy>KEHUH HEUC-
MPABHOCTSX B TE€UEHHE BCErO rapaHTUHHOro cpoka. IIpereH3uu mo kauecTBy U KOMILUIEKTHOCTH
IIPOAYKIMH IpuUHUMaroTcs 1o aapecy: Poccus, 300016, r. Tyna, yn. TeatpanpHblii nep., 2-12,
HITO TynaHayullpu6op, [TankoBy C. E. Ten. 8-910-585-55-02; e-mail: physexperiment@nar-
od.ru, web-ctpanuna: http://www.physexperiment.narod.ru

IIpounsBoacrBennoe O0bequnenue yueOHoi Texuuku «TynaHayullpuoop»

3aKka34uk: Hcnomuurens:
Ilankoe C. E.

T.

« » 20 1. 20

Pa3pabotano u uzrorosieno: HI1O Yueonoii Texuuku «TynaHayullpuGop»,
Poccus, r. Tyna
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