Cnucoxk o0opyaoBanusi B KabuHeTe PU3UKH

[lepeuens yuebHOrO 000OpyHOBaHUs KaOuHETa (PU3UKH

Nem/m| HawmmenoBanue Onucanue Kou-Bo
1. JlabopaTopHoe 000pyI0BaHHE
11 AMIEDMET J10JKEeH MTO3BOJISITH MPOBOAUTH U3MEPEHUS B TIETISX
' 1360 afo HEHZ [MOCTOSIHHOTO TOKa B mpefenax ot 0 1o 2 A, ueHa aejaeHus - 15
patop 0,05 A
Bech! yueGHbie Becbl npeaHa3zHaveHbl ISl CTATUYECKOT0 U3MEPEHUST MacChl
3a. Bechl HCMOMB3YIOT B KAUeCTBE y4eOHOTO TTOCOOUS B
1.2 nabopaTtopHble Py o i . 15
K TDOHHLLE YUpPEXKIEHUSX 00pa30BaHUs U HAYKH, a TAK)KE B MHUIIEBOM,
p XUMHYCCKON M IPYTHX OTPACIISX MPOMBIIUICHHOCTH.
BobIrer JloJKeH 1O3BOJISATh TPOBOIUTH U3MEPEHHUS B IIETISX
1.3 1a6onaTo HI; " [MOCTOSTHHOTO TOKa B mpenenax ot 0 1o 6 B, nena nenenus - 0,2 15
patop B.
/TnHaMoMeTp 10KEeH ObITh TIPEeIHa3HAYCH JIJISl U3MEPEHUS
crutbl B quanasone oT 0 1o 10H ¢ Tounocteio 0,2H. Jlomken
MMETh KOPITYC U3 IIPO3pavHOTo TuiacTrka. Ha kopmyce JoMKHBI
JlnHaMoMeTp ¢ ObITH HAHECEHBI JIBE MIKANbI - B HpI0TOHAX U rpaMMax.
P /TuHaMOMETp J10JKEH UMETh YCTPOMCTBO JIJIsl YCTAHOBKHU
1.4 |mpenenom u3MepeHHs . e 15
100 HAYaTbHOM CUJIBI HATPY3KH Ha “0”. Ha moABMKHOM IITOKE
TUHAMOMETpa JI0JIKEH ObITh KPIOK U3 HEPKaBEIOLIEH CTaabHOU
MpoBOJIOKH. Ha MpOoTHBOIIOI0KHOM KOHIIE KOpITyca JOKHA
OBITH MOJBECHAsI CKOOA U3 HEPIKABEIOIIEH CTaTbHOM
[TPOBOJIOKH.
/TnHaMOMeTp OJKEeH ObITh MPEeAHA3HAUCH I U3MEPECHHUS
HunamomeTtp CHJIBI TIPU TIPOBEICHUH JTAOOPATOPHBIX paldoT C
15 1abopaToOpHbI ¢  [MCMONb30BaHWEM Habopa Mo MEeXaHUKe, 7S IPOBEACHHUS 15
" |mpenenoM u3MepeHus [rpayupoBaHus JUHAMOMETPA, CIEA0BATEIILHO, UMEET TIII0CKOE
SH OCHOBaHHE, Ha KOTOpOe HaHeceHa mikana. [lena genenus
npubopa 0,1 H.
Jnnamomertp ¢
16 Hpeseom /ITnHAaMOMeETp TOJKEH OBbITh MPEeTHA3HAUCH IS U3MEPECHHUS 15
' nsveperns 1 H cuibl Apxumena, uMeTsh Leny aenenus 0,02 H.
[To3BOJISIET TPOBECTH JTAOOPATOPHBIN IKCIIEPUMEHT 10
1.7 Kenob lNanunes  [M3ydeHHUIO IPSIMOJIMHEWHOTO JIBMYKEHUS; 3aKOHA COXPAHEHUS 15

MMITYJIbCA; UCCIICAOBAHNUC 3aKOHOMEPHOCTH 3THUX ,Z[BI/I)KCHI/Iﬁ,

IMPOBCACHNEC U3MCPCHUS NTCPEMEIICHN A, CKOPOCTH 1




YCKOpeHHsl. B cocTaB BXOIUT YrojoK METAJUIMYECKUN U3 JBYX
HacTell ¢ mepexoaHoi MyPTOH, apuK METANTNIECKUH.

JloJDKeH TI03BOJISITh U3MEPSTh: AaBjieHue B npenaenax ot -100
no +100 xIla ¢ norpemHocThio n3Mepenus He xyxe 0,5 klla;

N3mepurenb
remnepatypsl B ipenenax oT 0 10 50 oC ¢ TOUHOCTHIO
1.8 JIaBIICHUS U 15
3Mepenus He Huxke 2 oC. M3mepurens T0JIKEH UMETh:
TEMIIEPATYPbI
1 ppoBYIO HHIUKALHIO; TOTpeOIeHUE TOKA, HE Oosee 5 MA;
HanpspKeHUe nTUTanus 10 9 B.
IcTOYHMKH JOJKHBI OBITH MTpeIHA3HAUCHBI JJIS1 CHUKCHUS U
HcTounuku [peoOpa3oBaHus HAPSKEHUS IEPEMEHHOTO TOKA U TUTAHUS
19 MOCTOSIHHOTO M |[y4eOHBIX MPHOOPOB U YCTAHOBOK IPH MPOBECHUN 15
"~ |mepemeHHOr0 TOKa (4 [(ppOHTATBHBIX JIAOOPATOPHBIX PAOOT MO UCCIETOBAHUIO
B,2A) PIEKTPUYECKUX LETEeN, HCTOUHUKOB TOKa, n3mepeHuto KIIJ{
PIIEKTPOABUTATEIS.
KanopumeTp qomkeH ObITh MpeiHa3HaueH ISl POBEACHUS
(pOHTATBHBIX JTA00PATOPHBIX PaOOT MPH N3YUYECHUH TEILUIOBBIX
ssBrieHui. Kanopumerp 10JKEH COCTOATh U3 IBYX COCYOB:
BHEIITHETO MMOJIM3TUIIEHOBOTO U BHYTPEHHETO aJFOMUHUEBOTO.
1.10 Kanopumetp yIp 15
Ha nHe BHEIIHEro cocy/ia A0KHBI ObITh ClieluaibHbIe
[IPUJIMBBI, B KOTOPbIE BCTABJISETCS BHYTPEHHU COCY/I,
oOecrnieunBast ero yctounBoe nosioxxkenue. [lpubdop cHabxen
KPBILLIKON C OTBEPCTUEM JJI TEPMOMETPA.
KoMIuieKkT npeaHasHaueH AJis COOPKHU AJIEKTPUUECKUX Lenei (¢
MaKCHUMaJIbHBIM TOKOM, He OoJiee 10 A) pu nmpoBeaeHUN
KOMILICKT IIEMOHCTPALIMOHHBIX OIBITOB. JIOJDKEH CcoJepKaTh HE MEHEE
10 MHOTOXUJIBHBIX MPOBOJIOB CO IITeKepamu. [IpenHasnauen
1.11 | coenuHHUTEIBbHBIX . 15
TPOBOOB U1 COOPKM AJIEKTPHUECKUX enel (C MaKCUMalIbHBIM TOKOM
p ' 10 A) npu npoBeieHNN AEMOHCTPALMOHHBIX OIBITOB.
Conepxut 10 MHOTOKMIIBHBIX IIPOBOJIOB CO HITEKEpaMu: 4 IIT.
— 100 mMm; 2 T, — 500 mm; 250 MM — 2 mt., 2 . — 300 MM
. |KommiekT mo3BoJieT BhINOIHATL HE MeHee 5 1a00opaTOpHBIX
JlaboparopHblit
COMILICKT 110 paboT B COOTBETCTBUM C TPEOOBAHUAMH YUEOHBIX IPOrpaMM
[IIKOJILHOTO Kypca (PU3UKH, B TOM YHCIIe: HAOJI0IeHUE
KBAaHTOBBIM SIBIICHUSIM "
CIUIOIIHOTO U JINHEHYaTOro CrIieKTPOB U3JIy4YEHUs, U3MEPEHHE
1.12 (B KOMILJIEKTE C . 15
panranroHHoro (oHa, onpeenenre nocrositHHon [lnanka,
Nupukaropom o
MICCIIeIOBaHHME YCTPOICTB MOTYIPOBOIHUKOBOTO
PAMOAKTHBHOCTH (doTorIEMEHTa, U3yUEHHE B3aUMOJICHCTBUS YaCTHUI U SIIEPHBIX
PAJIIKC PJI 1503) CMCHTA, M3y P
peakuuii o ¢pororpadusiM TPEKOB.
Habop nomkeH ObITh MpeHa3HAYEH JJIS IPOBEACHUS
(pOHTANIBHBIX JIAOOPATOPHBIX PAOOT MO CIEAYIONICH TeMAaTHKE:
JlaGoparopHblii  [FpagyHpOBaHME NPYKUHBI U U3MEPEHUE CUIT INHAMOMETPOM;
1.13 KOMILJIEKT 110 M3MEpEHNE CUITbl TPEHUS CKOJIbKEHUS; BBIICHEHHE YCIIOBUS 15
MEXaHHUKE [PaBHOBECHSI pbluara; N3y4eHue yCTpoicTBa MOABMKHOTO U

HeroABMXKHOTO O10Ka; onpenenenue KIIJ[ mpu moxbeme Tena
10 HAKJIOHHOMW IMJIOCKOCTH; U3YYEHHE «30J0TOT0 MPABUIIA»
MCXaHUKH, USMEPCHHUEC CKOPOCTHU HCPABHOMCPHOT'O ABUKCHUS,




MiCClIeTOBaHKE 3aBUCMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
ITBHKEHHS OT BPEMEHU; U3MEPEHUE YCKOPEHUS JBUKCHHUS
Tena; UcCiaeI0BaHUE 3aBUCUMOCTH MIEPEMEIEHUS OT BPEMEHU
[pY PAaBHOYCKOPEHHOM JIBI)KEHUU; TIPOBEPKA COOTHOIICHHUS
[epeMenIeHH PU paBHOYCKOPEHHOM JIBHXKEHUU;
MICCIICTOBAHKE JIBMKCHHUS TeJla MMOJ] ISHCTBUEM HECKOJIBKHIX
CHUJT; U3MEPEHHUE )KECTKOCTH MPY>KUHBI; U3MEPEHNE
Kod(UIIMEeHTAa TPEHUS CKOJBKCHIS; H3yUCHHUE JTBUKCHUS
Tena, OpOIIEHHOTO TOPU30HTAIBHO; ONpeAeNIEHUE YCKOPEHUs
TeJIa [0 BEJIMYMHE JACHUCTBYIOIIEN HA HETO CUJIbI K MAcCe TeJa;
M3ydYeHUEe PABHOBECHUS TEJ MO/ JEHCTBUEM HECKOJIbKUX CHJI;
M3YYCHHUE 3aKOHA COXPAHCHUS MEXaHIMYECKON SHEPTHH;
M3MEpeHNe YCKOPEHHUs: CBOOOAHOIO MaJCHUS C TOMOIIIbIO
MasiTHUKA. B coctaB Habopa TOKHBI BXOJIUTh CIICAYIONIUE
PIIEMEHTHI U yCTPOWCTBA: HAIIPABJIAIOINIAs peiika, KapeTka,
PIIEKTPOHHBIN CEKYHJIOMEp C 2-Ms TaTYUKaMU, phIYar ¢ OChIo,
KpIOYOK (2 1mIT.), xenod (TpyOka) ¢ aepkarenem, mTaTUB
(ocHOBaHMe, CTOMKa, My(Ta), OJIBUKHBIN OJIOK,
HEOIBUKHBIN OJIOK, Tpy3 (4 1IT.), mapuk, Oymara

KON POBaJIbHAS, KOBPHK U3 MIOPUCTOTO IUIACTHKA, TEChMA.
KOMIUIEKT yKJIaJbIBaeTCs B CIIELIMANBHBIN JOTOK. J[i1s
KOHTPOJISI IEJIOCTHOCTH HAOOPOB Ha BUIUMYIO CTOPOHY JIOTKA
ITOJI’KHO OBITH HAHECEHO YCIIOBHOE 0003HaUYEHHE BCEX
[PACIIOJIOKEHHBIX B HEM DJICMEHTOB C YKa3aHHEM UX
HAaUMEHOBAaHUS U KoluuecTBa. [[jist cocTaBiieHus JTOTKOB B
BEpTUKAIbHBIE COOPKH (710 6 TIT.) HA KOPITYCE JTOTKOB JOJIKHBI
OBITH PACIIOJIOKEHBI CIIeIIUATbHBIC BRICTYIBI. Habophl
COMPOBOXKIAETCSI METOIUYECKUMU YKa3aHUSIMU TI0
KOMIUICKTAIIMH ¥ BO3MOXKHBIM OIbITaM. J[J1s1 BEITIOJTHEHUS
OTIBITOB TPEOYETCS IOMOTHUTEIBHOE U3MEPUTEITHHOE
00OpyI0BaHUE.

1.14

JlaboparopHblit
KOMIUJIEKT 110
MOJIEKYJISIPHOM
buzuke u
TEPMOINHAMUKE

HaGop nomkeH OBITH MpeHA3HAUEH TSl IPOBEICHUS

(pOHTATBHBIX Ja00PATOPHBIX PabOT MO CIeNYIOIIEH TeMaTHKeE:

MicciieTOBaHKE MPOLIECCOB Mepexo/ia BEeIeCTBa U3 TBEPIOTO
COCTOSIHUS B JKUJKOE U 00paTHO; U3y4eHHEe U300apHOTro,
M30XOPHOI0 U U30TEPMHUUECKOT0 ITPOLIECCOB, 00pa30BaHUE
KpucTamioB. B coctaB Habopa
BXOJIUT:
-TpyOka-pe3epByap ¢ IByMsl KpaHaMHU
I wr.
- Manomerpuueckast TpyOka 1 mT.
- [IpoOupka ¢ KpUCTaNIMYECKUM BEIeCTBOM 1 IIT.
- [Ipobupka ¢ aMmoppHBIM BelecTBOM 11IT.
- [lakeTuk ¢ HaTpUEeBOM CONBIO | MIT.
- [Ipobupka 1 .
- Jlorok-ykimanka |1 mr.
- JKryr pe3sunoBbiii 1 mr.
- HaGop xanumnsipo 1 mr.
- Llnnuaap mepHsiii (Men3ypka) 100 mu 1 .
- IHCTpyKIIMH 11O BBITIOJIHEHUIO JTA0OPATOPHBIX padoT 1

II1T.
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- Pexomenmamuu mo
MCTIOJIb30BAHUIO B yueOHOM mporiecce 1 3K3.
- [laciopT uznenust 1 .
HaGop nomkeH ObITh yakoBaH B KOPOOKY rabapuTHBIX
[pa3sMepoB.

1.15

JlaGopaTopHbIii
KOMIUICKT 10 ONTHKE

Habop nomkeH ObITh MpeIHa3HAYEH IS IPOBEICHHS
(bpoHTaNBbHBIX TA0OPATOPHBIX PabOT MO CleAyIolIel TeMaTUKe:
MICCIIEIOBaHME SIBJIEHUSI OTPA)KEHUS CBETA; IIOCTPOEHUE
300paXkeHHs IpeMETa B IUIOCKOM 3epKajie; cOOpKa MOJIEH
3epKaJIbHOrO MEPUCKOIIA; HAOIII0IEHNE IPETIOMIIEHUS CBETA
[PU3MOIi U TUIOCKONapasieIbHON IIACTUHOM; HCcieI0BaHUE
[IPEJIOMJICHUE CBETA Ha I'PaHULIE pa3jieia IByX Cpel;
M3MepeHue MoKa3aTess MpeIoMIICHHsI BelleCTBA; U3MEpPEHHE
(hOKYCHOTO pacCTOSIHUS M ONTHYECKOMN CHIIBI COOMpAroNIei u
[pacceuBarolIe JTMH3; U3MepeHHne (POKYCHOIO PacCTOSHUS
COOMpAONIEH JIMH3BI C TOMOIIBIO (POPMYITBI JIMH3BL; TOTyYCHHE
M300pa)KeHUsI IPU TOMOIIU JIMH3BL, COOpKa Mojiesei
[IPOEKLIMOHHOTO arapara, MUKpockona, Tpyosl Kemepa,
TpyOb! ["anunes; HabnroaeHne AUQPpakuy U HHTEpHepeHIINH
CBETa; U3MEPEHUE JUIMHBI CBETOBOM BOJIHBI; HA0JIIOIEHUE
[OJIIPU3AIIUU CBETA U SBJICHUS
ITUCTIEPCHU.

B coctaB Habopa 10JKHBI BXOAUTH
CJIEIYIOINE JIEMEHTHI U
yCTpOMCTBA:

- iH3a cdepudeckas (3
T. ),
- Ton
sspou (2
I1T.),

MU paKIMOHHAs PelIeTKa, TNIOCKUN TOTyIUIHHID,
[IOCKOTIapaJuIebHas TUIACTHHA, TUIACTHHA CO CKOIIIEHHBIMU
rpaHsIMHU, TIOCKOE 3€pKajlo, 3KpaH ¢ MPOpe3blo, JIUMO,
epsKaTeslb ONTHYECKUX 3JIEMEHTOB (3
I1T.),

- 1ammna
C KOJITTAYKOM, KIOBETa C MPO3PAYHBIMU CTEHKAMH, KOBPUK
MJIaCTUKOBBIN, COeTMHUTEIbHBIE POoBOA (3
[1T.).

Kom
[ICKT YKJIaJBIBAETCS B CIICIIMANBHBIN JTOTOK. J[7151 KOHTpOIs
[1€JI0OCTHOCTH HAaOOPOB Ha BUAMMYIO CTOPOHY JIOTKA JOKHO
OBbITh HAHECEHO YCIIOBHOE 0003HAUEHUE BCEX PACTION0KEHHBIX
B HEM DJIEMEHTOB C YKa3aHUEM WX HAUMEHOBAHUS U
KonmuecTBa. [[i1s1 cocTaBieHus TOTKOB B BEpTUKAJIbHBIC
COOpKH (110 6 IIT.) Ha KOPITYCE JIOTKOB JOJIKHBI ObITh
ACIIOJIOXKEHBI CrielMaIbHbIe BHICTYNBI. Habopbl
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COITPOBOXKIAACTCA METOAUYCCKUMHA YKa3aHUAMU 10
[KOMIIJICKTAallu U BO3MOXXHBIM OIIbITaM.

1.16

JlaGopaTopHbIii
KOMILJICKT TIO
ANEKTPOTUHAMUKE

/ToJDKeH TTO3BOJISATH MTPOBEACHHUE MPAKTHYECKUX padOT 1Mo
TeMaM: 3apsijiKa U pa3psiaKa KOHJIEHCATOPA, MHIYKIHUS U
CaMOUWHYKITUsI, IEPEMEHHBIN TOK, 3aKOHBI OCBEIICHHOCTH.

15

1.17

Muimnamnepmerp

JT0JDKEH TI03BOJIATh IPOBOAUTH U3MepeHHs B mpenenax (-5) - 0
- (+5) MA u (-50) - 0 - (+50) MA ¢ uenoii genenns 0,5 MA Ha
[epBOM mnpejeiie u S MA Ha BTopom npeaene. Mmeer
CMEILICHHBIN HOJIb HA IIKaJIe

15

1.18

Hab6op no
INEKTPUUYECTBY

HaGop mpennazHaveH ais MpoBeaeHHs (PPOHTATBHBIX
TabopaToOpHBIX PaboT Mo cleAyrolel TeMaTuke: cOopka
PIEKTPUYECKOM e U U3MEPEHUE CUIIbI TOKA U HAIIPSKEHUS
Ha ee pa3IMYHbIX Y4acTKaX; peryJIupoBaHUE CUIIbI TOKA
[IEpEMEHHBIM PE3UCTOPOM; HAOIIOJEHNE XUMUYECKOIO
MeCTBUS SNIEKTPUUECKOT0 TOKa; cOOpKa ralbBaHHYECKOTO
pIIEMEHTA U UCIIBITAHUE €ro JEMCTBUS; UCCIEI0BaHNE
3aBHCHMOCTH CHUJIBI TOKA Ha Y4aCTKE LIEMU OT HANPSDKEHUS U
CONPOTUBIICHUS; U3MEPEHUE CONIPOTUBIIEHUSI IPOBOJHUKA;
M3MEpEeHNE MOIIHOCTU M pabOThI TOKA B DNIEKTPHUUECKOMN
Tamrie; U3y4yeHUe MarHUTHOTO I10JIsl TOCTOSSHHOTO MarHuTa,
M3Y4EHUE AJIEKTPOIBUTaTElIs MOCTOSHHOTO TOKA; U3MEPEHHE
KI1/] anexrponsurarens. Habop JOJIKEH conepskath: Kimo4
(BBIKIIFOUATEIb), MPEAHA3HAYCHHBIH JIJIS 3aMBIKaHUS U
[PA3MBIKAHUS JIEKTPUUECKOM 1IeTIH; JIAMIThl HAKaJTMBAHUS
HanpspkeHueM nutanus 3,5 B u 6,3 B; pe3ucropsl
conpotuBiieHusIMU R1=12 OMm, U3rOTOBJICHHBIN U3
HUXPOMOBOM ITPOBOJIOKU AuameTpoM 0,25 mm u R2=6 Owm,
M3TOTOBJICHHBIC U3 HUXPOMOBOM MPOBOJIOKH ruameTrpom 0,36
MM; POBOJIOYHBIN TEPEMEHHBIN PE3UCTOP COMPOTUBICHUEM
10 Om; anekTpoABUTraTeb HOCTOSTHHOIO TOKA; POBOJIOYHBIH
MOTOK Ha IIWJIMHIPUYECKOM U30JISIHUOHHOM KapKace ¢
COCTMHUTEIIEHBIMH BBIBOJAMH M3 MOHTA)XKHOTO TIPOBOJIA — 2
[1IT.; TOJIOCOBBIE MATHUTHI — 2 TIT.; TPU XPAaHEHUU HEOOXOANUMO
X pacroJIOKUTh MapajyieNbHO APYT K APYTY pa3HOUMEHHBIMU
MOJIF0CaMU, KOTOPBIE HY)KHO COEIMHUTH NpUIaraéMbIMU
(beppOMarHuTHBIMU (3KEJIE3HBIMU ) TIFTACTUKAMH; KOMIIAC
(MarHUTHAas CTpEJiKa Ha MOJICTABKe; PA3HOIBETHBIC
COECTMHUTEIIbHbIE TPOBOJHUKY (8 1IT.), CHaOKEHHbIE C 000UX
KOHI[OB IITEKEpaMH U THE3AAMMU; IPYKUHHBIE KOHTAKTHI THUIIA
(KPOKOJUIT», C MPOTUBOIIOJIOKHONH CTOPOHBI CHA0KEHHDIE
rHE3IAaMU; KIOBETA MPSAMOYTOJIbHAs U3 MPO3PAYHOTO
M30JISIIMOHHOTO MaTepHana; IpUaraloTcs 1eKTPO/Ibl MeIHbIE
(2 mIT.) ¥ OIIMHKOBaHHOE ene30 (1 IIT.); SJTEKTPOIbI
CHA0KEHBI IJIACTUHYATHIMH BBIBOJIAMU (JIETIECTKAMM) TSI
[MOJAKITIOYEHUS B AJIEKTPUUECKYIO 1IENb; METAJUTMUYECKUI
MJIAHIIET C 3aIUTHBIM MTOKPBITHEM, TPEJOXPAHSIONIUM OT
3aMbIKaHUs [P CIIY4ailHOM KaCaHUU COEIMHUTEIIbHBIX
[TPOBOJIOB, TIPETHA3HAYCHHBIN JIJI1 YCTAHOBKH HA HUX
PIIEMEHTOB JIEKTPUUYECKHX LENEel, B MOJACTABKUA KOTOPBIX
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CHI3y BMOHTHPOBaHbI MArHUTHBIC MTOJIOCKH;
HIIEKTPOABHUraTeNb IIOCTOSHHOTO TOKA. BHYTph yrakoBku
ITOJDKHO OBITH BJIOKEHO omucaHue Habopa (macnopt). Kaxapii
HAOOp yKJaabIBaeTcs B JIOTOK. Mcnosb3oBaHue Habopa
TpeOyeT MOMOIHUTEILHOTO 000PY/IOBaHUS: HICTOYHUK TOKA U
PIIEKTPOM3MEPUTENbHBIE IPUOOPHI (aHAIOTOBBIE, IU(POBBIE,
TaTYNKH).

[pCaAHa3HavYacTCAd JJIs1 ACMOHCTPAlMOHHBIX OIIBITOB ITO

Ha6op mo
1.19 PIICKTPOJIN3Y, HO MOXET OBITh UCIIOJIB30BaH IS 15
JNEKTPOIIU3Y
1abopaTOpHBIX padoT.
HaGop moimkeH ObITh MpeAHa3HAYCH JJIs TPOBEICHUS
(bpoHTaNbHBIX TA0OPATOPHBIX PabOT MO CleAyIolIel TeMaTUKe:
M3MEpeHne pa3MepoB, 00beMa, MacChl TEJ; UCCIICAOBAHNE
3aBHCHMOCTH MaccChl TeJl OT UX 00beMa; U3MEpeHue
[IOTHOCTH; PACIIO3HABAHUE BEIIECTBA IO €T0 IJIOTHOCTH,
Hab6op ten no . .
1.20 M3MepeHHe YAeIbHOM TEeMI0EMKOCTH; UCCIIeOBAHNE 15
KaJIOpUMETPUU
3aBHCHMOCTH CHJIBI TSDKECTH OT MACChI; H3yUeHUE TUIOTHBIX
YIIAKOBOK M CpPaBHEHHE MMapaMeTPOB KPUCTATUIMUECKUX
[PEIIIETOK; U3MEPECHIE KOJIMYECTBa BelecTBa. B HaOop BXOAAT
TpY IUITAHAPA: CTAJIbBHOM HATVHHLIPI,
AJTFOMUHUEBBIN, 06bemom 20 Mt wim 26 Mt
Habop ten paBHoii |Habop noimkeH cojep:kaTh IpsIMOYroJibHbIE OPYCKH U3 CTalH,
1.21 | macchl ¥ paBHOTO [aJIFOMUHHUS U TUIACTMACCHI, YI0’KEHHBIE B THE3/Ia YKJIAJAKH; B 15
o0beMa HaOope He MeHee 3 Tel.
[ [nauHAPBI JOTHKHBI OBITH MPEAHA3HAYCHBI JIJISI BBITTOJIHEHUS
Hunuaap mabopaToOpHBIX PaboT MO U3MEPEHUI0 00bEeMa KHIKOCTH,
1.22 U3MEPUTENbHBIN  [00beMa TBep/IbIX Tell, BRITATKUBAIOIIEH CUITBI U Ap. JlOMKHBI 15
(MeH3ypka) [103BOJIATH TPOBOAUTH M3MepeHus B npezenax 100 mi ¢
[OTPEIIHOCTHIO HE BhIIIE | MIL.
HaGop momkeH ObITh peAHa3HAuEH AJIs TPOBEICHUS
(pOHTANIBHBIX JIAOOPATOPHBIX PAOOT MO CIEAYIONICH TeMAaTHUKE:
M3MepeHne TeMIlepaTypbl KPUCTAJUTM3AINH BEIIECTBA;
[Tpubop nns HaOJI0/ICHUE 32 OTBEpIeBaHUEM aMOpP(HOTO Tena;
1.23 |u3yueHus TIaBIeHUS [ICCIEI0BaHUE CBOMCTB MEPEeOXIaxAeHHOM xuakoct. Habop 15
TN ITOJI’KEH COCTOSATH U3 TPEX MPOOMPOK C BEIIECTBAMU 3€JICHOTO,
0enoro U po30BOro I[BETOB Maccoii 10 5 r. Pabounii tnanazon
TEMIIEPATYPhI I0JKEH COCTaBIATh B pezenax ot 35 o 65 °C;
TeMIiepaTypa KpUCTAIIM3aIlMU BellecTB He Boiie 55 °C.
Tp6op as [TprGop MO3BOJISIET TPOBECTH OIBITHI IO UCCIIETOBAHUIO
G0 neHs [PAaBHOMEPHOTO JIBMKEHUS, H3MEPEHHUS CKOPOCTH | T.I1. TpyOKa
1.24 e C 3arjiyIIKoH - | mT.; MOMJIaBOK - 1 IIT.; KOJBIIO MHAUKATOpHOE| 15
DABHOMEDHOTO 1 3 1IT.; poOKa pe3uHoBast - 1 mT. PykoBoacTBo no
JIBUKCHHUS
PKCIUTyaTauu - 1 mrT.
1.25 | Pagnokoncrpykrop [Kommuekt «PaanoKoHCTpYKTOp» MpeaHa3HAYCH IS 15

mpoBeeHus GPOHTABLHOM J1abopaTopHOi paboThl «COOpKa 1




MCTIBITAHUE JETEKTOPHOTO MPUEMHHKAY, a TAKKE TS
BBITTOJIHEHUS paboT (uszndeckoro npaktukyma «M3ydenue
(bHM3UYECKUX OCHOB paauorpueMay, «3yuenue ycTpoicTBa
PaIMONPUEMHHKA IPSIMOTO ycuieHus»; «ccienoBanue
paboTHI TpaH3uCTOpay; «VccienoBanue XxapaKTepUCTHK
YCUJIMTEII HU3KOM 4acTOThD»; «Pacuer u ucnplTaHue
reHepaTopa NpsIMOYTOJbHBIX UMITYJILCOBY. OTIIENbHBIC
COCTaBJISIIOLIME HA0Opa MOTYT UCIIOJI30BATHCS JIsI
BBITTOJHEHHST KPAaTKOBPEMEHHBIX SKCIIEPUMEHTATIbHBIX
3aIaHUI.

1.26

CrakaH OTJIMBHOM
1abopaTOPHBIN

[IpennazHayeH s IEMOHCTPAIUU CII0C00a U3MEPEHHUS
00BeMa TBEPABIX TeJ JTH000# (POpMBI, HE BXOIAIINX B
M3MEPUTENIbHBIN IUIUH/P, U UCIIOJIb30BAHUS IIPU
MICCIIC/IOBAaHUM BhITAIKUBarOIEel cuibl. CTakaH JOKEH ObITh
M3rOTOBJICH U3 MPO3PAYHOro cTeKia B hopMe IIINHIPA, B
BEpXHEW 4acT KOTOPOro cOOKY MpUBapUBAETCs HEOObIIAs
TpyOKa JJis CIMBa BOJbl. 00BEM CTaKaHa U BBICOTA
[PACIIOJIOKEHUST TPYOKH JIJISl CIIMBA BOJBI JOJIKHBI ObITh
COTrJIacOBaHbl ¢ HAOOPOM TEJI MO KATIOPUMETPHH

15

1.27

Tepmomerp
anexktpoHHbt TOH- 5

licrionb3yeTcst Ui H3MEPEHUs TEMIIEPaTyphl Pa3IMUHBIX Cpell
[TyT€M HENOCPEACTBEHHOI'O0 KOHTAKTa 30H/1a C 00BbEKTOM
M3MEpEeHUs B TEXHOJIOTHYECKUX MPOLIECCaX Pa3IMuHbIX
oTpaciiell IPOMBIIIIIEHHOCTH, B JAOOPATOPHBIX UCCIIEI0OBAHUIX
1 B ObITy. J{Manazon uzmepenus ot -60 qo 200°C.
[lorpemnoctu, °C B nuanazone ot -30 no 120°C, B ntuanazone
MmeHee -30 no -60 u 6omee 120 mo 200°C.

15

1.28

Hunuuap
IJTACTUKOBEIN

O6bem 56 M1, Macca 66 1., o rabapuraM, BXOJUT B MEH3YPKY.

15

2. O6OPYI[OBEIHI/IC JJIA obecneueHUs y‘Ie6HO-HCCHe,Z[0BaTeHLCKOI>’I ACATCIIBHOCTHU

2.1

I'eneparop 3ByKOBOMI
Y4aCTOTHI

[ 'eHeparop npeaHa3sHaveH Ul MOJyYEHHUs TapMOHUYECKUX

1 TIEPUOJNYECKHUX HANPSHKEHUHM TPEYrOJIbHON U
npsMoyronbHoit popmel 1o 100 kI'1y B mabopaTopHbIX paboTax
[IPAaKTUKyMa IIPU UCCIIETOBAHUM AKyCTUUECKUX SIBICHUM,
DIIEKTPUYECKUX LIETICH IIEPEMEHHOI0 TOKA C aKTUBHON U
[peakTUBHOI Harpy3kamu. ['eHepaTop noskeH popMupoBaTh
OJTHOBPEMEHHO TPU BUJA CUTHAJIOB: IIPSIMOYIOJIBHOTO,
TPEYTrOJIBHOTO ¥ CHHYCOUAAIBHOIO HANPS)KEHUN 1
oOecrieunBaTh BEIOOp OJJHOTO U3 6-TH JHara30HOB YaCTOTHI.
TouHas yacToTa reHepauy JOHKHA 00eCIeYnBaThCs 3a CUET
CO3J1aHUsI COOTBETCTBYIOLIETO YIIPABJIAIOLIETO HANIPSKEHUS.

2.2

I'MA-naGoparopus
Mexannueckue
SIBJICHUS

2 noTka. B coctaB BXOIAT: TUHAHOMETPBI, IPY3bl, TOBECHI,
maTymKu, ceKkyHaoMmep ¢ TouHocThio 0,001 cexynna,
KaJIbKYJISTOD, pbluar-iMHelka, Mexannyeckas ckambs 30 cM co
BCTAaBKOM U Ipyroe 000pyAoBaHue, HEOOXOAUMOE st
poBeieHuUs 1abOpaTOPHBIX PadoT.




2.3

I'MA-naGoparopus
OnTuueckue u
KBAHTOBBIE SIBJIEHUSI

1 norok. B cocTaB BXOIAT: KIIIOY, INIOCKONIApaIICIIbHAS
[J1aCTHUHA, TOTYLUWINHP, LIAIMHAPUUECKHUE JIUH3BI (4 ITYKH),
OCBETUTENb INIOCKOM ONTHKH U APyroe 000pyJoBaHue,
HE00X0IMMOE IS ITPOBEIEHUS IKCIIEPUMEHTAIbHBIX padoT.

2.4

I'MA-naGoparopus
TemnsoBble sBICHUS

1 noTok. B cocTaB BXOJAT: THTPOMETP, TaMeEpP, BECHI

hiiekTponHble 0,01 rp, TepMOMETp, KAJIOPUMETP, MAHOMETP,
MyQTa mTaTuBa, CTOMKA IITaTUBA U Ipyroe 000pyJ0BaHHE,
HE00X0IMMOE IS ITPOBEIEHUS IKCIIEPUMEHTAIbHBIX padoT.

2.5

' A-nmabGoparopust
DNIeKTPOMAarHUTHBIE
SIBIICHHSI

2 notka. B Habop BXOIAT: pe3ucTopsl (5 MTYK), 3BOHOK,
MarHuThI II0J0COBbIE, KaTylIKa-MOTOK, KOMIIAC,
PIIEKTPOABHUraTeNb, KABKYISATOP U APYroe o00opy10BaHuE,
HE00X01MMOE JIs IPOBEICHMSI SKCIIEPUMEHTAIbHBIX 3aaHUI
o I'1A.

2.6

Komruiekr mia
MPaKTUKyMa 1o
3JICKTPOIMHAMUKE

/loJKeH 103BOJISTH IPOBE/IEHUE MIPAKTUYECKUX paboT Mo
TemMaM: 3apsijika U pa3psaka KOHIAEHCATopa, UHAYKIMS U
CAaMOMHYKIUS, IEPEMEHHBIN TOK, 3aKOHBI OCBELIEHHOCTH. B
KOMILJIEKT JIOJIKHBI BXOJIUTh: METAIIIMUECKOe paboyee moJe,
KJIFOY, MYJIbTUMETP, KOHJEHCATOPbI, PE3UCTOPHI , IEPEMEHHBII
PE3UCTOP, CBETOANOJ C pe3uctopom, auox 172K, tpansucrop,
(hOTO2IEMEHT, TEPMUCTOP, JTAMIIA, [1J1aTa AJIs YCTAHOBKU
KOH/IEHCATOPOB, KaTyIIIKa MHIYKTUBHOCTH C CEPIEYHUKOM.

2.7

Ocuusutorpad

[Ipenna3zHaueH s oOecredeHus OTHOBPEMEHHOM
[peruCcTpaiu AByX CUI'HAJIOB - HaprDKeHI/Iﬁ Ha POU3BOJIBHBIX
pIIeMEeHTax 3j1eKTpudeckoi nenu. Ocuusuiorpad 10mKeH
[PeCTaBIATh CO00 CHEMAIbHYIO IIPUCTABKY, KOTOpAst
COBMECTHO C U3MEPUTEIbHBIM OJIOKOM MpPEBPAIIaeT IKpaH
KOMITbIOTEPA B SKPaH ABYXKaHAJIBHOTO LIU(PPOBOrO
3aroMuHaroniero ociporpada. Ocuumiorpad (nmpucraBka)
ITOJKEH MMETh JIBa BXOJHBIX KaOess U JiBa MepeKroyares
KorpumenTa nenenus «1:1» / «1:10» (mo ogHOMY Ha

Kax /bl kaHan). JlomkeH oGecriednBaTh AEMOHCTPALIUIO
OITBITOB IO UCCJICAOBAHUIO ICPEMEHHOT'O TOKA, APYTHUX
[epruoIMYECKUX MPOLECCOB HEOTPAHUYEHHOM
MPOAOJIDKUTCIIBHOCTH, a TAKXKE OJHOKPATHBIC U UMITYJIbCHBIC
poriecchl (3apsaaKy KOHAeHcaTopa, Bo3HUKHOBeHHe D/1C
WHIYKIIUA U CAMOUHIYKITUH ).

3. JleMOHCTpalimoHHOE 000py10BaHUE

3.1

Anantep s
MOJAKIIIOYEHUS
OIITHYECKUX TATUNKOB]

AanTep HeoOXO UM JIJIsl U3MEPEHUS HHTEPBAJIOB BPEMEHH B
OIIBITAX C IIOMOIIBIO ONTUYECKUX JATYUKOB UHTEPBAJIOB
BPEMEHH U MPUHAJIEKHOCTEH K HUM. Jl0KeH ObITh OCHAIIeH
2 rHe3/1aMU JUTS [TOJICOeIMHEHUS IITeKepa AuameTpom 1/4
ITF0liMa, 1 UMETh HE MEHEE 2 CBETOAMOIHBIX HHINKAaTOPOB
[TOKA3bIBAIOLIUX COCTOSIHUE CTBOPA ONTUYECKUX BOPOT. [Ipu

MOACUCTC MHTCPBAJIOB BPEMCHU JOJIPKCH o0OecreynBaTh




paspenieHue He Xyxe 2 Mc. JlomkeH ObITh COBMECTHUM C
peoOpaszoBarenem curHana USB

3.2

AnanTep nus
YCTaHOBKHU JJaTYMKA
paccTosIHUS Ha
KapeTKy

/lomxken obecrieynBaTh YCTAHOBKY JaTYUKa PACCTOSHUSA
HENIOCPEACTBEHHO Ha KapeTKy (BXOAUT B KOMIUIEKT JUJIst
OIIBITOB 10 KHHEMATHKE U JUHAMHUKE MPSMOJIUHEHHOTO
IIBUJKEHHSI B OIIBITAX 110 U3YYEHUIO OTHOCUTEIIBHOCTH
BUKEHUS. [0JKEH 1TO3BOJIATh IEPEHECTH CUCTEMY OTCUETa Ha
MBYOKYIIUICS 00beKT. JlokeH ObITh BBIMIOJIHEH B BUJIE
METaUIMYECKOU IJIACTUHBI COIIACOBAHHOM € pa3MepOM HUIIH,
[PACII0JIOKEHHOM HAa BEPXHEH CTOPOHE KAPETKU U3 KOMILJIEKTa
17151 OTIBITOB IO KHHEMATUKE U IMHAMUKE, B IEHTPE KOTOPOU
[PACIIONI0KEH BUHT C KOHTPOBOYHOM T'ailKOW, COIVIACOBAHHBIN €
[PE3b00BBIM OTBEPCTHEM B JIHUIIIE KOPITyca AaTyUKa
[PacCTOsIHUSA

3.3

bapomerp-anepounn

[IpenHasHaueH 11 N3y4eHUST U3MEPCHHSI aTMOC(HEPHOTO
MaBJICHUsI, HAOJIIOICHUS 32 U3BMEHEHUAMHU aTMOoc(hepHOTro
naBneHus. bapomeTp 0KEeH cofepKaTh U3MEPUTEIbHBIN
MeXaHU3M, OCHOBAHHBII HA UCIOJIb30BAHUU JIBYX aHEPOHIHBIX
KOPOOOK; IMETh (DUKCHPYIOTIYIO U TIOKA3bIBAIOIIHE CTPEITKH.
KoncTpykius 6apomerpa A0JKHA TIPEeyCMaTPUBATh €ro
PKCIUTyaTaIlMI0 B HACTEHHOM BapuaHTte. bapomeTp nomken
COOTBETCTBOBAThH CIEAYIOIIUM TEXHUYECKUM
XxapakTepucTukam: J{nama3on HaOII0/1a€MOTO JaBjicHas B
npenenax ot 96000 mo 104000 I1a u B mpegenax ot 720 no 780
MM pT. cT. Llena nenenns mkans He Xyxe 100 [1a u 1 mm. pT.
cT. [lorpemnocts u3mepenus aasieHus B npeaenax 720 |, 760
MM. pT. cT, He Oosiee 3%, B OCTAIbHBIX YacTAX, HE Oosee 5%

3.4

biok ¢
MIPUHAJIC)KHOCTIMU

JTOJKEH COCTOATh U3: - POJIMKA C IPOPE3SIMU, YCTAHOBIEHHOTO
Ha noamunaukax B [1-o6pazHom nepxarene, B OCHOBAaHUU
KOTOPOTO BBITTOJIHEHBI JIBA OTBEPCTHSI C PE3b00Ii, IpUUEM, OCh
OJIHOTO MEPIEHANKYIISIPHA OCH BPAIICHUs POJIMKA, a OCh
IIpYroro — napajijiesibHa; - CTpyOIMHBI C IBYMsI BUHTaMU
oOecreunBaroIeii NCIoIb30BaHUE POJIMKA B KAUECTBE
HEOIBUYKHOTO OJI0KA U €ro YCTaHOBKY Ha HaIpaBJISIONLYIO U3
KOMIUIEKTA JUIsl OIBITOB 110 KHHEMATHKE U

ITUHAMUKE TPSIMOJIMHEHHOTO IBUYKEHUS; - CTEPKHS 1JIs
KperuieHust 0J10Ka, TMaMeTpoM He MeHee 9.5 MM U JUIMHOW He
MeHee 14 cM, Ha OJJHOM U3 KOHIIOB KOTOPOT'O BHIMOJIHEHA
pe3b0a, coBMecTuMasi ¢ oTBepcTreM B [1-oOpa3zHom aeprkarerne;
- BUHTA I KPEIUIEHUs POJIMKa B CTPYOLIMHE.

3.5

Benepko Apxumena

JlomKHO OBITH TIPETHA3HAYEHO JJISl IEMOHCTPAIIUHU ACUCTBUS
PKUKOCTH Ha TIOTPYKEHHOE B HEE TEJIO M U3MEPEHUS
BHITAIKMBAIOIIEH CHIIbl. B cocTaB 10KHBI BXOAUTH: BEAEPKO,
TEJI0 IMIJIMHIPUIECKON (OPMBI ¥ TIPYKUHHBIN TUHAMOMETP.
BHyTpeHHUE pa3Mepsl BeiepKa JI0JKHBI COOTBETCTBOBATh
Hapy>KHBIM pa3Mepam Tena. J[luHaMoMeTp T0JDKEeH COCTOSITh U3
CKOOBI, OTKPBITOM MPY>KUHBI U CTEPKHS C KPIOUKOM JIS
MoABEIIMBaHUA Beepka. OTUeT moKa3aHuil T0HKEeH




[TPOU3BOJUTHCS 10 TIEPEIBHKHOMY YKA3aTEII0 CTEPIKHS.
[[penHa3zHayeHO U1l AEMOHCTPALUM IEVCTBHUS )KUIKOCTH HA
[TOTPY>KEHHOE B HEE TEJI0 U U3MEPEHUS BBITAIKUBAIOIIECH CHUIIBIL.
B coctaB BXOST: BEIEPKO, TEJIO MIIMHIPUYECKON POpMBI U
[IpYKWHHBINA JUHAMOMETp. BHyTpeHHUE pa3Mepsl Beiepka
COOTBETCTBYIOT HApYXHBIM pa3mepam Teina. BoicoTa Beaepka
100 mm, nuametp 45 MM. [[luHaMOMETp COCTOUT U3 CKOOBI,
OTKPBITOM MIPYKUHBI U CTEPHKHS C KPIOUKOM JIJISt
[oABEIIMBaHUA Beepka. OTUeT NOoKa3aHWi MPOU3BOJUTCS 110
[epeIBMKHOMY yKazaTelo crepxHs. [Ipeanaznaueno nms
TEMOHCTPALIMY IEUCTBUS )KUIKOCTH HA MOIPYKEHHOE B HEE
TEJI0 U U3MEPEHUS BBITAIKUBAIOIIECH cuiibl. B cocTaB BXOIAT:
BEJICPKO, TEJIO HUJIUHAPUIECKONU (OPMBI U MPY>KUHHBIH
nuHaMoMeTp. BHyTpeHHue pa3Mepsl Befiepka COOTBETCTBYIOT
Hapy>XKHBIM pazMmepam Tesa. Beicota Benepka 100 mm, nuamerp
45 MM. JInHaMOMETpP COCTOUT U3 CKOOBI, OTKPBITON MPYKUHBI 1
CTEP>KHSI C KPIOYKOM IS MOJBEIIMBAaHMS BeAepka. OTuer
MOKa3aHUM IPOU3BOAUTCS 110 IEPEABMIKHOMY YKA3aTeIto
CTEPKHSI.

3.6

['py3 HaGopHsIii Ha 1
KT

[IpennasHaueH Ui IPOBEACHUS IEMOHCTPAIIIOHHBIX OTBITOB
[10 TEMAaTUKE: TIOHSATUE O CUJIC TSHKECTH; IIOHSITHE O CHIIC
YIIPYTOCTH; 3aBUCUMOCTD Ae(hOpMaIiiil OT CHIIBI; CIIOKECHHE
CHUI, ICHCTBYIONIMX HA TEJIO MO OJHOM MPSIMO¥L; CHIa TPEHUS;
MPOSIBIICHNE HHEPLINUHU; TIPUMEHEHHUE TTPaBHJIa MOMEHTOB;
[PY>KUHHBIA MasSTHUK U 1p. B cocTas rpy3a HabOpHOTO
ITOJKHBI BXOJUTH OJIMH OTIOPHBIH Ipy3 ¢ KproukoM S50 T ¥ AT
cbeMHBIX Tpy30B 1o 50 1 (1 mt.), 100 r (2 mt.), 200 T (1 1mrT.),
500 1 (1 wT.). B ieHTpe omopHOTro rpy3a I10HKeH ObITh
VKPEIUICH KPYTJIbIHA CTEP)KEHB C IIOCKUM KPFOUKOM TOJIIIUHON
MEHBIIIE TamMeTpa cTepxHs. Ha cTepeHb JOIKHBI JIETKO
Ha/1eBaThCs CTOJIOMKOM Ch€MHBIE T'PY3bl, IMEIOIIUE B LIEHTPE
KPYTJIO€ OTBEPCTHE IUAMETPOM, TIPEBBIIIAIONIUM THAMETP
CTEp>KHS, ¥ paiialIbHbIE BBIPE3bl, PAa3MEPOM MPEBBILIAIOIIUM
TOJIIIMHY KPIOYKA.

3.7

[Tpubop nns
JIEMOHCTpAIUN
BpAILEHHsI paMKH B
MarHUTHOM TIOJIE

[IprOop nmpenHa3HaueH NpUHIMIA 1EHCTBUS
HIIEKTPOIBUTATENS MOCTOSHHOTO TOKA, BOSHUKHOBEHHS
I/IHI[YKHI/IOHHOFO TOKa HpI/I nepecequHH MArduTHOTI' O I10JIA
3eMii 3aMKHYTBIM ITPOBOAHUKOM. Pabouee HanpsikeHHe He
oonee 4 B

3.8

I[aT‘-II/IK pacCcTodHu-d

/loJKeH HMCI0JIb30BaTh AJIEKTPOCTATUYECKUI peoOpa3oBaTelib
KaK M3J1y4aTeib U IPUEMHUK JJIs1 ONPEAEIICHUS PACCTOSIHUS 10
00BEKTa METOJIOM U3MEPEHUSI BPEMEHU OTPaKEHUsI CUTHAJIA.
/lomkeH n3mMepsATh paccTosiHue B 1uanasone ot 15,0 cm 1o 8,0
M C TOYHOCTBIO 10 1 MM. JIoJKeH MMETh HE MEHee JABYX
[PEKUMOB PabOThI, OJTUH U3 KOTOPBIX JOJKEH OBbITh
[peHa3HayYEeH U1l U3MEPEHUSI pacCTOSIHUM 110 2,0 M ¢
[OBBILIEHHON TOUYHOCTHIO. M3imyuaTens

ToJKeH noBopaumBarbes Ha 180°. KoHeTpykius kopmyca
maTyMKa JI0JDKHA JONYCKATh €ro YCTAaHOBKY M (pUKcallMIo Ha




CTEpIKHE IITaTUBA, AUAMETPOM 110 12,7 MM, a Takxke Ha
Hanpaannomeﬁ 13 KOMIUICKTA AJIs1 OIIBITOB 110 KHHEMATHUKE N
mnHaMuke JlomkeH ObITh COBMECTHUM C TIpeoOpa3oBareieM
curnaia USB

3.9

JlunamomeTpsl
JE€MOHCTPALIIOHHBIE
(mapa) ¢
IIPUHAICKHOCTIMU

[IpenHa3sHaueHbI 17151 U3MEPEHUS CHIIBI ITPU IPOBEIEHUHI
TEMOHCTpALIMOHHBIX OIBITOB 110 MEXaHuKe. B coctaB Habopa
ITOJDKHBI BXOJUTD JBa JUHAMOMETPA B KPYIJIBIX
METaJIIIMYECKUX KOpPITycaxX ¢ IPUHAUIEKHOCTIMU: MOJIEh
ITBYTaBPOBOM OalIKy C JICIEHUSIMH U ABYMS [1€PEIBUKHBIMU
KpIOUKaMU, JIBa CbEMHBIX KPYIJIBIX CTOJIMKA, 1Ba ChEMHBIX
0JI0Ka U JIBE TPEeXIpaHHbIe ONOpHbIE Npu3Mbl. Lludeponar n
CTpeJiKa Ka)KI0T0 TMHAMOMETPA JIOJKHBI OBITH 3aIIUIICHbI
crexsioM. llIkana qBycTopoHHss ¢ Hynem nocepenune. [Ipenen
M3MEpEeHUs CUIIbI KaXkIbIM JuHamoMeTpoM a0 12 H. Ilena
inenmenust mxaner 1 H.

3.10

3BOHOK
BJIEKTPUYECKHUI
J€MOHCTPALIMOHHBIN

3BOHOK JIOJKEH OBITh COOpaH Ha MaHeNn U3 IPO3payHOro
[1acTHKA JUIsl HATJISIIHOCTH MIPU U3YyYEHUH 0COOEHHOCTEN
KOHCTPYKLUU. JI0JDKEeH MUTAaThCsl OT HCTOYHUKA [TOCTOSIHHOTO
HanpsokeHus 12 B.

3.11

M cTOUHUK BBICOKOTO
HaIpsHKEHUS

IcTOYHUK MTpeHa3HaYeH ISl UCTI0Ib30BaHMsI IPU IIOCTAaHOBKE
ITEeMOHCTpALMii, B KOTOPBIX HEOOXOJMMO BBICOKOE
HanpspkeHue, perynupyemoe B npenenax ot 0 1o 30 kB.B
COCTaB JIOJIKHBI BXOJIUTh BBICOKOBOJIBTHBIN KOHJICHCATOP B
M30/IMpYIOILEN TPYOKE C pa3psAHUKOM JUIsl IEMOHCTpALUU
BBLICOKOBOJIBTHOM JYI'M U CO€AMHUTENIbHbIE BBICOKOBOJIBTHBIE
[IPOBOJAHMKU CO IITEKepaMu. VICTOUHUK J10JIKEH COCTOATD U3
CHJIOBOT'O TpaHC(OpMAaTOpa U 3JIEKTPOHHOIO OJI0Ka,
BKJIIOYAOLIETO B ¢€0s CIEIYIOLINE YIEMEHTHI:
ITBYXKOHTAKTHBIN MPSIMOX0JI0BOM NMpeoOpazoBaTelb,
BHICOKOBOJIBTHBIN TpaHC(HOpPMaTOp, CHUMMETPUYHBII
[11€CTUKACKA/IHbIM YMHOXKUTEIb HANpsKEeHUs, LU(POBOi
M3MEpUTEIIb HAIPSKEHUS U CXeMa PeryIupoBaHUs
OrpaHUYEHUs HanpspKeHUs U Toka. Lludposoit u3ameputens
[MOKA3bIBAET HANPSKEHHE MEXK1Y KJI€eMMaMHl UCTOUYHHUKA.
lIcTOUHMK OIKEH 00ecreunBaTh PeryInpyeMoe BEIXOTHOE
[ocTOsSIHHOE HampsbkeHue B npeaenax ot 0 go 30 kB.

3.12

Hcrounuk
MTOCTOSTHHOTO U
MePEMEHHOT0
HanpspkeHus (6+10A)

IcTOYHUK JOHKEH OBITh IPeHA3HAYEH ISl ITTABHOTO
[PETYJIMPOBAHMS TIEPEMEHHOTO HanpsbkeHus ¢ yactoToit 50 ' B
npenenax ot 0 1o 30 B u mocTossHHOTO (MTyIBCHPYIOIIETO)
HarpspkeHus ¢ yacroroi myiascanuid 100 I'n B mpenenax ot 0
10 24 B. McTouHMK AOKEH UMETh HanpspkeHue nutanus 220
B ¢ n3MeHeHNsIMH BBIXOIHOTO HANPsDKEHUS B npesenax ot 0
mo 30 B (mepemenHnoe) u B peaenax ot 0 1o 24 B
(TTOCTOSIHHOE) MPU MaKCUMaJIbHOM TOKe Harpy3ku 10 10 A.

3.13

KameproHs! Ha
PE30HUPYIOIINX

[ [penHazHaueHb! 1)1 JEMOHCTPALIUU 3BYKOBBIX KOJeOaHUM 1
BOJIH: OIBITHI C ICTOUHUKAMHU 3BYKa, HAOII0/IeHUE
OCIMJUIOTPaMM OJTHOTOHAJIBHOTO 3BYKA,




SIIIAKAX C
MOJOTOYKOM

ITEMOHCTpalMsl 3BYKOBOT'O pe30HaHca, UHTephepeHIns
3BYKOBBIX BOJIH M JIp. B KOMILJIEKT JOJIKHBI BXOJUTh JBa
OJIMHAKOBBIX kKamepToHa (dactoroit 440 ') Ha
[PE30HUPYIOLIUX SIIMKaX U PE3UHOBBIA MOJIOTOUEK. Kaxkablii
KaMepTOH JOJDKEH MPEeICTaBIsTh COOON MaCCUBHYIO CTaIbHYIO
BUJIKY Ha HOKKE, UMEIOLIYIO CTPOTO ONPEAEIIEHHYIO JJIUHY
BETBEI MPSIMOYTOJIBHOTO CEUCHHUS.

3.14

Komruiekt
«Bpamenue»

KOMIUIEKT 10JIPKEH MO3BOJISATh IPOBOANUTE JEMOHCTPALOHHbBIE
PKCIIEPUMEHTHI 110 BpalllaTeIbHOMY U KOJIe0aTeIbHOMY
TBIKEHUSIM, HHEPLIUAJIbHBIM CUCTEMaM OTCUETa,
[EHTPOCTPEMUTEIHLHOMY YCKOPEHUIO U T.II. (HE MeHee 8
IIEMOHCTpALMii), C UCIIOJIb30BAHUEM KOMIIBIOTEPHOIO
M3MEPUTENILHOTO OJI0Ka UITU IEMOHCTPAIMOHHOTO
cexynnoMepa. HaGop npennaraercs B ClIeAYIOIIEM COCTaBE:
V3en npuBoAa co CbeMHOM paMoii U JATYUKOM YaCTOThI
BpaieHus — 1 wrt.; ['abapuTHbie pa3Mepbl paMbl: BHYTPEHHHE —
464x335x30 mMm; BHemHUE - 400x240MM; BBITIOJIHEHA U3
QIFOMUHUEBOTO TPO(HIIS 1 CMOHTHPOBAHA HA BPAIAIOIIEMCSI
mucke. Bpaienue pambl 00ecrieyuBaeT 3JIEKTPOBUTATEh
[IOCTOSIHHOT'O TOKA, MIUTAHUE KOTOPOT'O OCYLIECTBIISIETCSA OT
OJ10Ka MUTaHUA U yripaBieHus. [l nepenadyu BpauieHus oT
nBUTaTENs K paMe UCIOJIb3YyeTCsl peMeHHas nepegada. Yacrora
BparieHus1 pambl B quamnaszone ot 0,25 06/c no 3,3 06/c;
YTJI0Basi CKOPOCTh BpAILlEHUs paMbl U3MEPSIETCS C TOMOIIbIO
BCTPOEHHOTO OMTO3JIEKTPUUECKOTO AaTYMKA, KOTNYECTBO
MMITYJIBCOB J1aTunka Ha 1 00opoT pamsbl — 20. [Toasec ¢ rpy3om
— 3 wr. (2 wr. — 0,2 xr, 1 wt. — 0,4 xr); [Inuna nonseca rpysa
— 225 mMm. CurnaneHoe yctpoiictBo — 1 wit.; Hlap ¢ HUTHIO U
nepxkareneM — 1 mr.; [llap ctanpHol — 3 mIT.; biiok nutanus u
ypaBieHus — | 1IT.; MOAKII0YAETCs K CETH IEPEMEHHOr0 TOKa
HanpsokenueM 220 B, gacrotoii 50 I'u. KaGens
3MepuTenbHblid — 1 wT.; Jlunamomerp — 1 wir.;
[TprcniocoOnenus: ToByIIKa i mapoB (11T.); KioBeTa ¢
(ukcaropamu (1mrt.); TpyOka U30THYTask C BOPOHKOM U
Kiuncoit (1mrT.); npyxuna ¢ ukcaropom (1mr.); ckoba u3
rpoBoJioku (3mt.) KOoMITIEKT JoMKeH coepkaTh: OCHOBaHUE
[ITATUBA; y3€J MPHUBOJIAa C PAMOU U JATYMKOM YaCTOTHI
BpaieHus; rpy3 0,2 kr ¢ noasecom — 2 Wrt.; rpy3 0,4 xr c
[10JIBECOM; CUTHAJIbHOE YCTPOMCTBO; 11ap C HUTHIO U
neprkaTesieM; MIapuK CTalbHON — 3 IIT., JOBYIIKA, KIOBETA;
TpyOKa U30THYTasi C BOPOHKOMW M KJIMIICOM; MPY>KHUHA C
(ukcaropom; cko0a U3 MPOBOJIOKU — 3 IIT.; KaOelb
M3MEPUTENbHBIN; THHAMOMETp S5 H; OJIOK yIpaBICHHUS.

3.15

Kommnexr gist
W3y4YEeHUs Ta30BbIX
3aKOHOB

KOMIUIEKT 10JI’KEH MO3BOJISATH BBIITOJIHEHUE CIEAYIOIINX
NIEMOHCTPALMN: H3y4eHHE H30TEPMHUUYECKOTO MPOIIeCca,
M3ydeHue n300apuuecKoro mpoiecca, n3yueHue
M30XOPUYECKOT0 IPOLECCA, YPABHEHUE COCTOSIHUS UI€aIbHOTO
rasa, J€MOHCTpALUs IOCTOSTHCTBA JaBJICHUS HACBIILICHHBIX
[apoB MPU U3MEHEHUH 3aHHMaeMOro UM 00beMa,

3aBUCUMOCTD JaBJICHUS HACBIIICHHLBIX MTAPOB OT TCMIICPATYPhI




C MCII0JIb30BaHHEM KOMITBIOTEPHOI0 U3MEPUTEIBHOTIO OJI0Ka U
CUCTEMBI JATYMKOB. Y CTAaHOBKA Il IEMOHCTPALIMH
M30TEPMUYECKOTO Tporiecca (3akoHa boins-Mapuorra)
ITOJIKHA NTPEACTABIATh COOOM FrepMETUYHBIN [IWIMHAP, 00BEM
KOTOPOT'0 MOXKET U3MEHSTHCS TP IBUKEHUHU BHYTPH HETO
nopuiHs. [lepemenienue NopIIHs JOIKHO OCYILIECTBIATHCS 3a
cueT BpallleHUs BUHTA. [lon0xkenue nopiHs B WIMHIPE
ITOJIKHO KOHTPOJIMPOBATHCS KECTKO CBSI3aHHBIM C HUM
TaTYMKOM, CUTHAJI KOTOPOTO COOTBETCTBYET 00BEMY Iaza MoJ
nopuiHeM. JlaBiieHue ra3a J0JIKHO U3MEPATHCS JATYMKOM
TaBJICHUSI, KOTOPBIM MPUCOEAUHSIETCS K HUJIMHAPY € IIOMOIIBIO
TOHKOM TPYOKH. Y CTAaHOBKA JJIS IEMOHCTPAIIH
30X0pUYecKoro npouecca (3akox [apis) nomkxa
coOuparTbcsi Ha OCHOBE CTEKJISIHHOIO cocyaa. Jaruuk
TeMIepaTypbl J0JDKEH BBOJUTHCS B 00BEM rasza uepes pooKy,
A 1aTYMK AaBJICHUS JODKEH NIPUCOEAUHSTHCS C IOMOIIBIO
TpyOku. Cocya JOKEH MOrpyXKaTbcs B CTaKaH ¢ BOJIOH,
TeMIIepaTypa KOTOPO MEHSETCS B TECYEHHE OIbITA. Y CTAHOBKA
U1 AEMOHCTpALMU U300apu4ecKoro npouecca (3akoH ['eii-
UTroccaka) 0JKHA MPEACTaBISATh COOOM TMOJIMATUIICHOBBIM
[INHAP ¢ TOQPUPOBAHHON OOKOBOW OBEPXHOCTHIO, BHYTPHU
KOTOPOT'O HAXOJAUTCS MCCieayemMblii ra3. L{unuuap ¢
ro(pupOBaHHON NOBEPXHOCTHIO JOJKEH B ONPEIEICHHBIX
[IpeJieiax U3MEHATh CBOl 00beM, COXPaHssl JaBJIEHUE BHYTpU
[IPAKTUYECKH PaBHBIM JaBJICHUIO CHapyku. [loanaTuneHoBbii
LIMJTMH]IP TOJIKEH ObITh CMOHTHPOBAH HA METAJNIMYECKON
[pame, oOecrieunBaroLIel nepemMerieHrue o BUKHOTO
OCHOBaHUs LWJIMHIPA BJIOJIb €r0 IpoAoabHON ocH. [lonoxenne
[10/IBU’KHOTO OCHOBAHMSI LIMJIMH/APA JIOJKHO
KOHTPOJIMPOBATHCSI C TOMOLIBIO AATYUKA, YTO I103BOJISAET
M3MepsATh 00BbEM rasa B IWIIMHApE. JlaTuuk TemmnepaTypsl
ITOJI’KEH BBOJUTHCS BHYTPD LIMWIIMHAPA.

3.16

KomrmuiekT kaTyiek
JPOCCEITBHBIX

KOMIUIEKT npeHa3sHaveH i JEMOHCTPALMHA MEJIEHHBIX
3aTyXalolUX U HE3aTyXaolUX dJIEKTPUUECKUX KOJIeOaHU! n
ISl OIIBITOB TI0 YJIEKTPOMArHETU3MY U AJIEKTPOMAarHUTHOM
MHAYKIMY. TeXHUYecKkue XapakTepuCTUKU: - BHenHss
KaTyIllIKa quameTp kapkaca, MM 90 Bbicota, MM 70
MHIYKTUBHOCTB, 'H 1+5 % - BHyTpeHHss KaTylika 1uaMeTp
Kapkaca, MM 24 BbicoTa, MM 60 - CepaeuHuk oOrias JIHMHA
cTepxHs, MM 200 nuHa MeTaunyeckoit yactu, MM 100
nuameTp cTepxkHs, MM 13. KaTymku 10KHBI UMETh
LIMHIpUYecKyto popMy. Ha BepxHell naHenn JOTKHBI ObITh
KOHTAKTBI [T MTOJIKIIIOUEHUS TPUOOPa B DJIEKTPUUECKYIO LIETIb.
Ctep>keHb JOJIKEH OBbITh CIeNIaH U3 CTaJIU U CHAOXKeH py4YKon
13 h00HMTa. Pa3smepsl kapkaca KaTyIIKHU JTOJKHbI ObITh
COTJIACOBAHbI C CEUEHUEM CEpJICUHHKA.

3.17

Komiutext o
BOJIHOBOM ONTHKE HA

[IpenHazHaueH 175 NPOBEACHUS IEMOHCTPAIIMOHHBIX
PKCIIEPUMEHTOB 110 TEMaM BOJIHOBOW ONTHUKU: U3yUYEHUE
ITUCTIEPCUU CBETA B BEILIECTBE, 3(PPEKThI, CBA3aHHBIE C

a3JIO’KCHHUECM CBCTA B CIICKTP, HOTJIONICHUC CBCTA B BCHICCTBC,




OCHOBE
rpadorpoekTopa

[OJTyueHHUe MOISIPU30BAHHOTO U3TYUYEHHSI U €ro IPUMEHEHNE,
pHTEepdepeHIys U Audpakiys CBeTOBbIX BOJIH.B cocTas
KOMIUIEKTA JIOJKHBI BXOJUTH CICAYIOLIUE SJIEMEHTHI:
[OJTYyIIPOBOTHUKOBBIH J1azep ¢ OJOKOM MHUTAHUS; TMH3A
cobuparomas f=5 cm, D = 1,5 cm; ima3a cobupatromas f= 12
cM, D =5 cM; cTeKIsIHHAs MUIACTUHA; IPU3Ma U3 CTEKIIA
«DIUHTY; CBETOPUIBTP KPACHBIN; KIOBETA; TUMO; KOMITJICKT
[0 MOJISIPU3aLUH (TTOISAPOHIBI — 2 IIT., 00pa3el U3 OPreTeKIia
I1s1 IEMOHCTpAIMM MEXaHUYECKUX HapsHKEeHUH B
MOJISIPU30BAHHOM CBETE); KOMIUIEKT AJIEMEHTOB IS
meMoHcTpanuu nHTepdepennnn (ounpuszma Openens, cOopka
«Konbia HeroToHay, onpaBka ¢ 1ByMs 1eassMu (IHeNd JIs
onbiTa FOHra), 3epkano miockoe (3epkaio Jlnoitna), pamka s
Ha0I01eHNsT HHTEp(EPEeHLINN B MBUIBHOM TUIEHKE); HA0OP
0OBEKTOB JJIs1 IeMOHCTpanuu nudpakiuu (audpakiimoHHas
pemerka 50 mrp./mMm (d = 0,02 MM), TUdpaKkIHOHHAS pEIIeTKA
150 mwrp./mMMm (d = 0,0067 Mmm), nByMepHast 1udpakiinoHHAs
CTPYKTypa, OllpaBKa co 11eJbto mupuHoi 0,3 MM, orpaBka co
[iesbpto mupuHoit 0,6 MM, oripaBka ¢ HUTBIO 1uameTpom 0,2
MM, oIpaBKa ¢ oTBepcTHEM auameTpoMm 0,8 MM); KOMIUIEKT
OCHACTKH JIJIsI 3aKPETIICHUS! ONITUYECKUX IIEMEHTOB
(ONTUYECKUI CTOJIMK JUIsl TparuecKoro NpoeKropa, pabouee
rnose 20x30 cM co cnenuaibHbIMU KPETUICHUSIMU, JETaln
TaTuBa (OCHOBaHME, CTOMKA - 2 IIIT., 32)KUM - 3 IIT.), OIIpaBa
TS TUH3BI U TIOJIIPOU/IA - 2 IIT., ONpaBa il MajibIX
ONTUYECKUX JIEMEHTOB, MATHUTHBIN JepKaTeb - 3 mT.,
ieneBas quadparma sl ONTHYECKOTO CTOIHMKA, YKPAH MaJIbIid
c pope3bio). KoMIIeKT 10mKeH N03BOIATh TPOBEACHHE HE
Menee 20 nemonctpanuil. [Ipu npoBeneHnn S3KCIEPUMEHTOB,
CBSI3aHHBIX C PA3I0KEHUEM CBETA B CIEKTP, U3YUCHUEM
MOJISIPU30BAHHOTO M3ITyYEHHS, JEMOHCTpauei
MHTEpPEPEHIIMOHHBIX U TU(PAKIIMOHHBIX AP HEKTOB
MCTIONB3YeTCst TpadonpoekTop. Jiist ombITOB 1O
mHTepdepeHIn U TUGPAKIIIN B COCTaB KOMILIEKTa JOKEH
BXOJIMTH TIOJTYIIPOBOTHIUKOBBIH J1a3ep, pabOoTaroInii Ha JITHHE
BoJIHBI 670 HM. Jlazep MOKeH MUTAThCsS OT CETH IEPEMEHHOTO
TOKa yepe3 a/ianTep U UMETh KOPITYC, MO3BOJISIOMINN
[yCTaHABIIMBATh €r0 HA MATHUTHBIN JepKaTelb WIH 3aKPeIIsiTh
B OIpaBe.

3.18

Komnnekrt no
reOMETPUYECKOMN
ONTHKE Ha
MarHUTHBIX
JepKaTensix

[[penHa3HayeH 17151 N3YYECHUS 3aKOHOB T'€OMETPHUYECKOM
ONTUKU M IEMOHCTPAIMH PA0OThI HEKOTOPHIX ONTHUYECKUX
yCTpOfICTB. B xommiekT JAOJIKHBI BXOJUTH CJICAYIOIIUC
PIIEMEHTBI: OCBETUTENN - 3 ILIT.; COEAUHUTEIbHAS KOJIO/KA;
[UI0CKONapasuIebHas INIACTUHA; TOTYIMIINHAPUIECKast
[UIACTHHA; TPEXTPaHHAs MPSMOYTOJIbHAsI TPU3Ma; COOMpPAroIIHe
ITUH3BI - 3 LIT.; paccenBarollas JMH3a; KIOBETa; CBETO(UIBTPbI
- 2 [IT.; TUIOCKOE 3epKatio; Juadparma ¢ 0HOM MIETbIo - 3 mIT.;
muadparma ¢ IByMs IIEISMU - 2 IIT.; IUMO; MOJIEINb IJ1a3a;
MOJI€Ib CBETOBO/IA; ITOJIOCKA MAarHUTHOM PE3UHBI - 2 IIT.




3.19

KowmmrexTt o
MCXaHUKE
MOCTYyNaTeIbHOTO
IPSMOJIMHENHOTO
JIBYDKCHMS,
COIJIaCOBAHHLIH C
KOMIIBIOTEPHBIM
HU3MEPUTEIIbHBIM
010KOM

KOMIUIEKT 10JI’KEH MO3BOJISATH MPOBOIUTH IEMOHCTPAIIMOHHbBIE
PKCIIEPUMEHTBI IPU U3YUYEHUH KHHEMATUKHU U TMHAMUKHU
[OCTYNATEeNBbHOTO IBUXKEHUS, CUITbI TPEHHUSI,

3aKOHOB COXpPaHEHUs, MEXaHUYECKHX KoyeOanuii (He meHee 20
ITEMOHCTpAIIHi{), 4aCTh U3 KOTOPBIX BBIMOIHIIOTCS TOJIBKO C
KOMITBIOTEPHBIM U3MEPUTEIBHBIM 010KOM. KOMIIIIEKT NoMKeH
COCTOSITh U3 CJIEIYIOIIUX 3JIEMEHTOB: CKaMbsl JUTMHOH 1,2 M;
TeeKKa Ha MarHUTHOM MOJBECKE — 2 IMIT.; 3JIEKTPOMArHUTHOE
[PYKMHHOE CTAPTOBOE YCTPOMCTBO; OTPAaHUUYUTEIND X0/1a
TEJICKEK; TPAHCIIOPTUP C OTBECOM; OMTORICKTPUUECKHUE
MTaTYUKK MOMEHTA BPEMEHU — 2 IIIT.; HETOABUKHBII OJI0K;
[O/ICTAaBKA ISl TOABEIINBAHUS IIAPOB; MIAPHI CTAIBHBIE — 3
mT.; Tpy3bl HaOopHBIEe 100 T — 2 mIT.; CTaNbHAS TUIACTHHA JIJIS
YBETTUUECHUSI MACChI TeJleKKU. OCHOBHAS YaCTh SKCIIEPUMEHTOB
ITOJI’KHA BBITIOJHATHCS Ha 0a3e cKkaMbH IIMHOK 1,2 M, 110
KOTOPOM JBUYKYTCSI TEJICKKH HA MAarHUTHOM mo/iBecke. CkaMbs
ITOJIKHA 3aKPETUIATHCS Ha KIIACCHOM JTOCKE C MOMOIIBIO
MarHuTOB. DJIEKTPOMArHUTHOE MIPYKUHHOE CTAPTOBOE
YCTPOMCTBO JOKHO COCTOSITh U3 SJICKTPOMArHmTa,
[MATAIOIIETOCS OT UCTOYHHKA MTOCTOSTHHOTO TOKA HAIPsHKEHUEM
O — 12 B 1 nnactuHsbl ¢ 1ByMs npyxuHamu. CtaproBoe
[YCTPOMCTBO JOJIKHO MOHTUPOBATHCS HA CIIEIIMAIEHOM
OCHOBaHUH, KOTOPOE C MOMOIILIO 3alPECCOBAHHBIX B HETO
MarHuTOB JOHKHO 3aKPEIUISITHCS Ha KIIACCHOM JI0CKeE.

3.20

Komrmiekt
[TOJIOCOBBIX,
Jyro0Opa3HbIX
MarduTOB

MarHuThI 1OJIOCOBBIE JOKHBI OBITh U3TOTOBJIEHBI U3
cTanbHOTO Opycka cedyeHueM 10x15 mm, oM 115 MMm.
Maruutsl U-00pa3Hble JOKHBI ObITh U3TOTOBJIEHBI U3
[10J10COBOM cTanu ceyeHueM 10x18 MM ¢ paccTossHUEM MEXIy
rosirocaMu 54 MM. MarHuTsl JOJKHBI UMETh CTaHIAPTHYIO
OKpacKy: CHHUW LIBET — CEBEPHBIN MOJIOC, KPACHBIN IIBET —
FOJKHBIN ITOJIFOC U MAapKUPOBKY «IN» — CEBEPHBIN MOJIOC, «S» —
FOKHBII TTOJIFOC

3.21

Kommnekr anektpo-
CcHaOXeHUs

[IpenHazHaueH 1y1s oOecrneueHue dIeKTPOIUTaHUS
YUEHHUYECKUX CTOJIOB B KabuHete pusnku. Comepxut
cienyromue yctpoicTa: 1. McTounuk nutaHus co
BCTPOCHHBIM YCTPOHCTBOM 3aIiuTHOTO OoTKIt04YeHus (Y30):
BxoaHOE Hamnpshkenue, B/ 220/50; ok otceukn Y30, MA, He
6onee 10; BerxogHoe Hanpspkenue, B/I': 220/50 (ogHa nuHus),
42/50 (4eTbIpe TMHUM); CyMMapHasi BBIXO/IHAsi MOIIIHOCTb
munuii 42B, BT, He menee 400; TOk Harpy3ku JUHUU, A ,HE
0osee 6; BpeMsl HelpepbIBHOW pabOThl, MUH, HE MeHee 45;
Macca, Kr, He Oojiee 7; rabapuTHBIE pa3Mephl, MM, He OoJee
300x150x150; ucnonHeHune Kopmyca J0KHO ObITh HACTEHHBIM
11 HACTOJIbHBIM; aBTOMATUYECKUI BBIKIIIOYATENb 3alIUThI
Kaxaou TuHuU (5 nuHMi). 2. Po3eTka ass 1abopaTopHOTro
ctona, WTyK 15 3. IIpoBox anekrpudeckuii, M, He meHee 100

3.22

KoMnbrorepHsii
U3MEPUTENBHBINA OJI0K

bJI0K T0JIPKEH COOTBETCTBOBATH CJIEIYIOLIUM TEXHUYECKUM
XapaKTepUCTUKaM: J(Harma3oH u3MepsieMbIX HANPSIKEHNUN B
npeaenax ot 5 1o 108 B TouHocTs nu3mepennss BxonHoe




conpotusiienue 10 Om Hanpsixenus, He 6o1ee 1% TouynocTs
M3MEepeHusl HHTEpBaJoB BpemeHu,He 6oiee 0,0002

c [lorpeGnsiemsrii Tok, He 6osee 0,45 A HanpspkeHue
nutanus, He 6oisiee 12 B Monusupyroiiero u3aydeHus:

3.23.

Konpnencarop
pa3ABUKHOU

[Iprbop mpenHa3HayeH A7 IeMOHCTPALIMU IPUMEHEHUS
PIIEKTPOCTATUYECKON MHAYKIUH JUISI TTOJTyYSHHS
HIIEKTPOCTATUYECKUX 3apPSAI0B U OCHOBHBIX OIBITOB,
IIEMOHCTPUPYIOLIUX YCTPOUCTBO U IEHCTBUE KOHJIEHCATOPA.
TexHuueckue XapakTepUCTUKU: - ["abapuTHBIE pa3Mepbl, MM,
He 6onee 300x150x280 - Pa3mep muiacTHH pa3aBUKHOTO
KOHJIeHcaTopa, MM, He Oosiee 100x100 - Pasmep nusnexTpuka
(creknsiHHOM macTrHbl) MM, He Oosiee 100x100. ITpubdop
ITOJI’KEeH OBITh COBMECTHM CO IITATUBAMH H30JIUPYIOLIUMU (CM.

. 90).

3.24

Manowmerp
JKUJIKOCTHBIN
JIEMOHCTPALIMOHHBII

[TpennasHaueH Ui AEMOHCTPALMU YCTPOWCTBA U MTPUHIIUTIA
MENCTBUS OTKPBITOTO )KUIKOCTHOTO MAaHOMETPA, a TAKxKe JJIst
3mepenus nasnenuit Ha 0,004 Mlla (400 MM BoasiHOTO
cT0JI0a) BBIIIC U HHKE aTMOCHEPHOTO TaBJICHHS.

MaHOMeTp J10JIKEH COCTOATh U3 U30THYTON CTEKJISTHHON
Tpyoku U-00pa3Hoii GOpMBI ¢ OTKPBHITHIMU KOHLIAMH, CTOHKH
CO IIKaJIoN U nmoAcTaBku. TpyOka 10/KHA ObITh IPUKpPEIUICHA
K CTOMKE M BMECTE C HEM yCTaHOBIJIEHA Ha nojcraBke. K
MaHOMETpY JIOJKHA MPUIIAraThCsl pe3nHOBas TpyOka U
TPOMHUK C IPOOKOM.

3.25

Marmnaa BosiHOBAas

[[peana3znaueHa st MOJETHUPOBAHMS KOJIeOATEIbHBIX U
BOJIHOBBIX JBM)KCHUI HA MIIOCKOCTU C TIOMOIIbIO Habopa
MOJIBIKHBIX MIAPUKOB. J{OJKHA TTO3BOJISATH

[IpOBEJCHUE CIIEAYIOIINX AEMOHCTpaluii: KouebaHue
OTJENIbHON YaCTHIIbI, KojeOaHue ABYX YacTHUIl C pa3HbIMU
(hazamu, cragun 0Opa30BaHUs CTOSIYUX BOJIH,
pacrpocTpaHeHHE TOMEPEYHbIX U MPOJOIbHBIX BOJIH, CTOSYNE
[oTepeyHbIe U MPOJI0JIbHBIE BOIHBI. MalllnHa J10JIKHA
COCTOATH U3 MPSAMOYTOJIbHOW MaHEeNH, YyT'YHHOI 10/ICTaBKHy,
MEeTaJIITMYECKUX CTEPKHEH (CIUI) € MIaCTMAaCCOBBIMU
[1aprKaMH, KPYTJIOro 3aKMMa C PYYKOH, CTepKHS C
[IIApHUPHBIM MEXaHU3MOM M METAJUIMYECKOTO JIUCKA C
pykosTKoi. CucremMa HUTEH ¢ METAJUIMYECKUM JHCKOM JI0JDKHA
OBbITh MpeHa3HAUYEHA JJIs1 JEMOHCTPALIUK MOJIETIH MONEPEYHBIX
BOJIH.

3.26

Mamuna
aneKTpodopHas

[IpenHnazHaueHa ISl MOTYYeHHsI OONBIINX 3aPS0B U BEICOKHX
[Pa3HOCTEH MTOTCHIIMAJIOB ITPH MTOCTAaHOBKE JIEMOHCTPAITMOHHBIX
OTIBITOB T10 DNIEKTPOCTAaTHKE. ['abapuTHBIE pa3Mephl B YITAKOBKE
(. *mmp.*BeIc.), cMm 31*21*36 Bec, kr, He Oonee 2,1 B
KOMIUIEKT JIOJKHBI BXOJIMTh: MallIMHA dJIeKTpodopHas - 1 mT.,
py4yKa mpuBOJHAs - | 1IT., pyKOBOACTBO IO dKCILTyaTanuu - 1
IIIT.




3.27

Hab6op nns
JIEMOHCTPAIIH
CIIEKTPOB MarHUTHBIX
oJie

HaGop nomkeH mpeacTaBisiTh co00# kKaTymky quamerpom 0,21
M, COZIepKAIYyI0 6 BUTKOB H30JUPOBAHHOTO MPOBOa. B
[ICHTPE KaTYIIKXA Ha TOPH30HTAIBHON TUIOINAAKE TOJDKHA OBITh
[pPacIoI0KeHa MarHUTHAs CTPEJIKa B KOpIyce, Ha KOTOPOM
MoypKkHA OBITH HAaHECEHA KA JIJIsl OTCYEeTa yrila MoBOpOTa.
Kopnyc 3akpernsercs Tak, 4To JIMHU IIKAJIbl COBIIAJAET €
[IOCKOCTBIO KaTyMIKH. [1J1s1 TOro, 4TOOBI HE NCKaXKaIOCh
M3MCPACMOC MArHUTHOC I10JIC, HCHOHB3yeMBII>'I mTaTuB JOJKECH
OBITh U3rOTOBJICH M3 HEMArHUTHBIX MaTePHAJIOB.

3.28

Hab6op nns
HCCIIEI0BAHUS
MEPEMEHHOTO TOKAQ,
SIBJICHUU
ANEKTPOMArHUTHOMN
WHJYKLIUU U
CaMOUHIYKITUU

HaGop npeana3zHaueH AJis BHINOTHEHUS SKCIIEPUMEHTOB C
KOHJIEHCATOPOM U KaTYIIKOH MHAYKTUBHOCTH U JJIsl U3yYEHUS
Tembl «llepeMeHHBIN ANEKTPUUECKUN TOK». [0KEH TO3BOJISITh
[TPOBEJACHUE CIECAYIOUINX SKCIEPUMEHTOB: 3apsIKa
KOHJEHCATOpa; pa3psiika KOHJAEHCATOPa; SHEPrus
3ApSYKEHHOI0 KOHJIEHCATOPA; JIEKTPOMAarHuTHasE MHAYKIUS;
SIBJICHHE CAMOWHIYKIIUH; KOHICHCATOP B IIEMTU TIEPEMEHHOTO
TOKA; KaTyllIKa MHAYKTUBHOCTH B LIENIU IEPEMEHHOTO TOKa;
[ocyie0BaTeIbHasl LIeNb IEPEMEHHOI0 TOKA; PE30HAaHC B
[ocie0BaTeIbHOM KOIe0aTeIbHOM KOHTYPE; 3aBUCUMOCTh
[P€30HAHCHOM YacTOTHI OT MapaMEeTPOB KOHTYpPA; TPUHITUTT
neiicTBus Tpanchopmaropa. Habop gomkeH conepxarb
CJICIYIOIINE JIEMEHTHI: MEPEKIII0YaTellb; KOHAeHCATOPhI 18,8
MKD; 4,7 Mmx®D; 4700 mx®d; 2200 mxD; Mmoaynb 11t
[MOAKITIOYEHUS KaTYIIKA UHYKTUBHOCTH; IPOCCEIbHAs
KaTyIka ¢ (heppUTOBBIM CEPICYHUKOM; KaTYIIKA-MOTOK — 2
T, HoMuHAIBI KOHJIEHCATOPOB JOKHBI OBITH TTO00PAHBI
TakiUM 00pa3oM, 4TOOBI 00ECIIEYUTh 3aMETHOE OTINYKE B
COOCTBEHHBIX YaCTOTaX KOJIEOATEIBHBIX KOHTYPOB, COOpPaHHBIX
Ha UX OCHOBE.

3.29

HaGop nns
HCCIIEIOBAaHUS
NPUHIIAIIOB
paguocBsI3u

HaGop npeaHa3HayeH i IpOBEIEHUS CIIeyIOIuX
ITEeMOHCTpalMii: HaOJI0IeHNEe COBMECTHOM pabOThI
[pazronepesaTInKa U paJioNpUEMHHUKA B ITPOLIECCE NEPENAUN
1 TIprieéMa OJTHOTOHAJIbHBIX 3BYKOBBIX KOJI€OaHUMN, MY3bIKU U
peun; HaOJII0IeHNE OCIMIIIOTPAMM aMILIUTYIHO-
MOIYJTUPOBAHHBIX KOJIeOaHMit; HaO0IeHnEe EHCTBUS
[epeaaoeil 1 NpueMHON aHTeHH; HAaOJI0/IeHHe Tepelaun
MH(OpMallMU IPU Pa3HbIX HECYIIMX YaCTOTAaX; UCIOIb30BaHHUE
SIBJICHUSI PE30HAHCA IPU pauoNepeaayde u paauorpreme.
Ha6op 10y1keH cOCTOSTh U3 MaJIOMOUTHOTO MepelaTuuKa
panrocurHanos yactoro 3 MI'n u 1Byxauana3oHHOIo
panvonpueMHuKa. B nepenarurike 1015KeH HAXOAUTHCS
BCTPOEHHBIM MOAYJISITOP, TEHEPUPYIOLUI UMITYJIbCHI C
uvactoror 500 I'u. Hanpsbkenue nuranus 9 B ot ncrounnka
tuna «Kpona» unm «KopyHa».

3.30

HabGop st
HCCJIETOBAHUS
CBOICTB

[TprGop Mo3BOJIIET IEMOHCTPUPOBATH CBOICTBA

PIIEKTPOMArHUTHBIX BOJIH: U3JIyYEHHE U IPUEM, OIS PU3ALHIO,

MHTEpEpEeHIHIO, TU(PPAKIHUIO, IPETIOMIICHHUE, OTPAaXKEHHUE.

CocTOMT 13: n3aydaTess JULEMETPOBOIO IUaNa3oHa C
YIIOPOM U OJIOKOM MHUTAHUSI, COTJIACOBAHHOTO C HUM




OJICKTPOMAariuTHBIX
BOJIH

NPUEMHUKA, TUIACTUHBI METAJUINYECKHUE - 2 IIT., IPU3Ma
napauHOBast, Mapa@UHOBBINA NapaJIeNeuIe], PEIEeTKH
MeTalIMYecKue - 2 IIT., CHCTEMBbI MTOJICTaBOK, O3BOJISIOIINX
X KPETIUTh

3.31

HabGop st
HCCIIENOBAHUSA TOKA B
MOJYIIPOBOTHUKAX U

UX TEXHUYECKOTO
MIPUMEHECHHUS

Habop npeanasHaueH AJig U3Y4eHUS SIEKTPUUECKOTO TOKA B
[OJTyITpOBOIHMKAX. [loJKeH m03BOISATh IPOBEICHUE
CJIEIYIOIIUX SKCIEPUMEHTOB: H3y4YeHUE 3aBUCUMOCTHU
CONPOTHUBIICHUS MMOJTYIPOBOJAHUKA OT TEMIIEPATYPbI; U3yUEHUE
3aBHCUMOCTH COIPOTUBJICHUS MMOJIYIPOBOJIHUKA OT
OCBEIIEHHOCTH; OJTHOCTOPOHHSISI TPOBOIUMOCTD
[10JIYTIPOBOTHUKOBOTO IM0/1a; U3yYEHHE CBETOINO/A;
yCTpPOMCTBO TPAH3UCTOPA; KIIOUYEBON PEKUM PaOOTHI
TPaH3UCTOPA; YCUIICHHE AJIEKTPUYECKOT0 CUTHAlIa
TPaH3UCTOPOM; JIEHCTBUE OoTOpeEe; NeHCTBHE TEPMOpEIIE;
MCTOYHUK TOKA Ha OCHOBE MOJYIIPOBOIHUKOBOTO
(doToanementa. Habop gomkeH BKIIOYATh B €05 CIEAYIONINE
MOJTyJIN: TPAH3UCTOP; POTOIIEMEHT; CBETOANO; TEPMUCTOD;
(dotopesuctop; pesucrop 360 Om; nepemeHHsli pe3uctop 470
Owm; nammna 3,5 B. Moaynu A0 KHBI UMETh Ha JIMLEBOU
[MOBEPXHOCTU 0003HAUCHHUSI DJIEMEHTOB, a TIOJIYIIPOBOHUKOBBIC
prOOPHI (32 UCKIIFOUEHUEM CBETOAMO/Ia) U BCIIOMOTaTelbHbIE
PIIEMEHTHI (PE3UCTOPHI), HEOOXOIMMBIE /I COCTaBICHUS
PIIEKTPUYECKUX LIeTeH, YOUpaThCsl BHYTPh

Moysie. KoHCcTpyKims MOyJiei CBETOUYBCTBUTEIbHBIX
[OJTYTIPOBOTHUKOBBIX JIEMEHTOB JIOJKHA IOMOTHUTEIIBHO
[peyCMaTpUBATh YCTAHOBKY UX MEPIICHIUKYISPHO
[MOBEPXHOCTH METAJUTMUECKOHN KJIacCHOM J10cku (Ha pedpo),
rpu 3ToM (OTOIMOI U POTOIIEMEHT MOTYT OBITH OCBEIIICHBI
CBETOM JIaMIIbl WJIH KaKOT0-TMOO APYroro HCTOYHHKA.

3.32

HaGop nns
HCCIIEIOBAHUS
HIIEKTPUUECKUX Lernen
MOCTOSTHHOTO TOKa

HaGop n0ykeH Mo3BOJIATh BBHIOIHEHUE CIIEeTYIOIUX
HKCIIEPUMEHTOB: COCTABJICHHUE JIEKTPUUECKOM LIeTH;
M3MEpPEHHUE CUIIBI TOKA aMIIEPMETPOM; U3MEPEHNUE HANIPSKEHUS
BOJIbTMETPOM; 3aBUCUMOCTh CHJIbI TOKA OT HallPsKEHUS;
3aBCHUMOCTB CHJIBI TOKA OT COIIPOTHUBIICHUS; U3MEPEHHE
COIPOTUBIICHU; YCTPOMCTBO IIEPEMEHHOTO PE3UCTOPA
(peocTara); mocie0BaTeIbHOE COEAMHEHUE TPOBOIHUKOB,;
[apajuieIbHOE COeIMHEHNE IPOBOIHUKOB; HarpeBaHNe
[IPOBOJHMKA JIEKTPUYECKUM TOKOM; OIIPEIEIIEHUE MOIIHOCTH
PIIEKTPUYECKOTO TOKA; AEWCTBUE IUIABKOTO MPEAOXPAHUTEIS.
Habop nomkeH conepkaTh CaelyIOIue 3J1€MEHTHI:
BHIKJTIOYATENb (KJII0Y); IepeMeHHbIN pe3uctop 6 Owm;
pe3ucTopsl poBosioyHsie 1 Om; 2 Om; 3 OM; MOIYyIIb €
BaKUMaMU; MOJYJIb JJIsl OJIKJIFOUEHHS] HICTOYHHKA TOKa; JaMIia)
12 B, 21 Bt. Bxoxsuue B Ha0Op 37I€MEHTHI 2JIEKTPHUECKUX
[ierneil 10JKHBI UMETh I0CTaTOYHO OOJIbIINE Pa3MeEpPhI U
[pa3MEIIEHbI Ha JTULEBOM TOBEPXHOCTH MOAYJIEH. 3HAUEHUS
COMPOTUBIIEHUS PE3UCTOPOB JOJKHBI BBIJIEPKUBATHCS C
[OrPEeIIHOCTbI0, He Oombiueil 1%. Bee anementsr Habopa
[pacCUMTaHbI HAa CUJTY TOKA, HE MIPEBBIIIAONIYIO 3 A.




3.33

Hab6op o
INEKTPOCTATUKE

HaGop mpeaHasHaveH it IEMOHCTPAuy KapTHH
pacripe/ielIeHUs] CUJIOBBIX JIMHUH 3JEKTPOCTATHYECKOTO TOJI,
BO3HMKAIOIIET0 BOKPYT 3apsHKEHHBIX TEJl Pa3IMaHON
KoHpurypanuu. Habop 1omkeH mo3BOJATh IPOBEACHUE
CJIC/TYIOIIMX 3KCIIEPUMEHTOB: CBOMCTBA CHIIOBBIX JIMHUH
PIIEKTPOCTATUYECKOTO TOJIST; DIIEKTPUUYECKOE TT0JIe
3apsHKEHHOTO TIPOBOIHUKA; DIICKTPUYECKOE TI0JIE JIBYX
3apsDKEHHBIX TPOBOIHUKOB; OJHOPOIHOE U HEOJHOPOTHOE
PIICKTPUYECKOE T10JI€; SKBUIIOTCHIINAIBHBIE TIOBEPXHOCTU
PIIEKTPUUYECKOTO NoJsl. B cocTaB Habopa JOIKHBI BXOJUTD:
[UIACTHHA C IBYMS KPYTJIBIMH SJICKTPOJaMHU (MO TOUSUHBIX
3apsi/I0B); TUTACTHHA C IBYMsI IPSIMOJIMHEHHBIMU 3JIEKTPOIaMH
(MOJIeTh TIIIOCKOTO KOHJIGHCATOpa); TUIACTHHA C KPYTJIBIM U
[PSIMOJIMHEHHBIM JIEKTPOJAMU; TUTACTHHA C KPYTIIBIM H
KOJIBIIEBBIM JICKTPOJaMHU (MOJIEINb IMINHAPHYECKOTO
KOHJIEHCATOPA); MAKETUK C MAHHOM KPYIOii; KACTOPOBOE
Macy0; KIOBETa C KPBIIIKOH.

3.34

Habop npyxun
JIEMOHCTPALIMOHHBII

JloJKeH cOCTOSATh HE MEHEE YeM U3 4 (Y4eThIpex) NPy KHUH
bkecTKOCThIO OT 4 10 14 H/M u pmuuoit ot 11 no 22

CM, TOPIIEBbIE BUTKH KOTOPBIX OTOTHYTHI TAKUM 00pa3oM, 4To
HAXOJISTCS B IJIOCKOCTH, COBIAAIONICH ¢ OCBIO MPY>KUHBI.

3.35

Habop cniekTpaibHbIX
TPYOOK C HCTOYHMKOM
IIUTaHUuA

[IpennasHaueH i HAOIIOACHUS JIMHEHUAThIX CIIEKTPOB
[pa3peKEeHHBIX Ia30B. B HA0Op 10JKHBI BXOJAUTH TPU TPYOKH C
ITF0OBIM U3 YeThbIpeX (10 3aKa3y) ra30B: KUCIOPO/, TeIHid, HEOH,
apros. Kaxxnas TpyOka JoJIKHA COCTOATH U3 LUIMHIPUYECKUX
0aJNIOHYMKOB, COEJJMHEHHBIX MEX 1y co00i kanuisipom. B
0aITOHYMKAX JOJDKHBI OBITh YKPEIUICHBI AJIEKTPOIbI, BBIBOJIBI
KOTOpPBIX 3a1l0KoJIeHbl. HazBaHMe ra3a ykasplBaeTcsl Ha KaX101
13 TpyOok. Jlis 3akuranust paspsia B 10001 U3 TpyOOK
MICIIOJIB3YETCSI CIIEHUAIbHBIA UCTOYHUK NUTaHUs. Ji1s
[YCTAaHOBKH TPYOOK JI0JI’KHA OBbITh ClieliMaIbHas CTOMKA.
lIcTOYHUK MUTaHUS 10JDKEH BKIIIOYAaThes B ceTh 42 B ¢
MICIIOJIb30BAaHUEM CHEIMATIbHON BUIIKU. J[J151 BEIpaOOTKH
BBEICOKOYACTOTHOTO HaIPsHKEHU nopsaaka 3 kB ¢
MaKkCHMaIbHBIM Pa3psIIHBIM TOKOM /10 1 MA 10J15K€eH ObITh
MCTIO0JIb30BaH MpeoOpa3oBaTelb HapsuKeHUs . VIcTOUHUK
MUTaHKS 10JKEH UMETh KOHCTPYKIHUIO, UCKITIOYAIOIILYIO
TOCTYI Y4aIUXCsl K BBICOKOMY HalPsKEHUIO.

3.36

Habop
AIIEKTPOU3MEPHUTENbH
BIX IPUOOPOB
MOCTOSIHHOTO,
MEPEMEHHOTO TOKa

/ToyKeH mo3BOJISATh MPOBOAUTH JEMOHCTPAIIMOHHBIE
HKCIIEPUMEHTHI TI0 JIeKTpoiuHaMuKke. B coctaB Habopa
ITOJKHBI BXOUTH HU(PPOBBIC OIOKK UHAMKAIWH (2 MIT.) U
CJIETYIOININE U3MEPHUTEIIbHBIC MOTYIIH: BOJIBTMETP
[MOCTOSIHHOTO TOKa; aMIIEPMETP MOCTOSIHHOTO TOKA;
MI/IJ'IJ'H/IBOJ'IBTMCTp IIOCTOSIHHOI'O TOKaA, MI/IJ'IJ'II/IaMHepMeTp
[TOCTOSIHHOTO TOKAa; BOJIbBTMETP NIEPEMEHHOT0 TOKa;
MUJIJTHAMIIEPMETP IEPEMEHHOTO ToKa. [Ipenensl n3mepenus
MOJTyJIel JOJKHBI OBITh HE XYyXKe: BOIBTMETPA TOCTOSTHHOTO
Toka 10 99,9 B, amniepmeTpa noctostHHoro Toka a0 10,0 A,

MUJUTMBOJIBTMETPA MOCTOSIHHOTO TOKa J10 999 MB,




MUJIJTHaMIIEPMETPa MOCTOSSHHOTO TOKa 710 999 MA, BosibTMETpa
[IEpeMEHHOTr0 Toka 10 99,9 B, Munmnnamnepmerpa
[IepEMEHHOTO TOKa /10 999 MA.

3.37

Hab6ops! o
TEPMOIMHAMUKE,
ra30BbIM 3aKOHAM H
HACBIIIEHHBIM TIapaM,
COTJIACOBAHHBIE C
KOMITBIOTEPHBIM
M3MEPHUTEITBHBIM
OJI0KOM

HaGops! npeiHa3HaueHbl ISl IEMOHCTPAIMU U30ITPOLIECCOB B
ra3e v MpOBEICHUs HIKCIIEPUMEHTOB 110 U3YUYEHHUIO CBONCTB
HACBIIIICHHBIX TapoB (He MeHee 8 onbIToB). B cocraBe HabopoB
ITOJI’KHBI OBITH: YCTAHOBKA JJIsl A€MOHCTPALUU
M30TEPMUYECKOTO MPOIIEcCca C BCTPOSHHBIM JIATYUKOM 00bema
ra3a; yCTaHOBKA JJIsl A€MOHCTPALMU U30XOPHOT0O Ipolecca ¢
BCTPOCHHBIM JIATYMKOM TEMIIEPATyphl; YCTAHOBKA ISt
TEMOHCTpAIMK U300apHOTO MpoIiecca ¢ BCTPOSCHHBIM
maT9uKOM 00BbeMa rasa; JaT4uK a0COIOTHOTO JIaBIICHUS;
BKUM JIJIS1 TPYOOK; TPOMHHK — 2 IIT.; IITYIEP MePEeX0THOM
(st monkroueHust Hacoca KomoBckoro); nmranr

BakyyMHbIH. [[71s1 paboThl HEOOXOIMMBI: IEPCOHATIBHBIN
KOMITHIOTEP, KOMITBIOTEPHBIN N3MEPUTEIbHBIN OJIOK, IITAaTUB
TEMOHCTPAIIMOHHBINA (HU3HUUECKUiA, COCY IS BOBI, HACOC
KomoBckoro.

3.38

Hacoc BakyymHBIl ¢
TapeJKOu,
MaHOMETPOM U
KOJIIIAKOM

Hacoc npenHasHadeH Ui pa3peKeHus U CKaThs BO3yXa B
3aMKHYTBIX COCYyJaX pa3HbIX (POPM MPH NPOBEJCHUN
ITIEMOHCTPALIMOHHBIX OIBITOB I10 TEMATHUKE: Pa3yBaHUE
[PE3NHOBOM KaMepbl 1101 KOJIOKOJIOM; CHJIa aTMOC(EpHOTO
TaBJICHUS; [1aJICHUE TEJ B Pa3PEKEHHOM BO3/1YX€E;
PIIEKTPUYECKUH pa3psil B pa3peKEHHOM BO3AYXE;
pacripocTpaHeHue 3ByKOBBIX BOJIH U Jp. Hacoc noimken
COCTOATBH U3 KOpITyca NPsIMOYToJbHON (POPMBI, LIUIHH/PA C
[TOPIIHEM, MaXOBUKA C PYKOSITKOM U nojcTaBku. Ha kpblmke
KOpITyca Hacoca JJOJKHBI OBbITh PACIIOIOKEHBI J1BA HUTIIENS:
BCACBHIBAIOIINI U HarHeTarelbHbIi. K Hacocy noimkeH
npuaraTbcs T’MOKKN BaKyyMHBIHM IUTaHT 1yinHON He MeHee 0,5
M JUISL CO3/IaHHS] MUHUMAJIbHOTO Pa3peKeHMs BO3yXa B
3aMKHYTBIX cocyaax 1o 400 I1a 1 MakCUMaJIbHOTO CKaTus €ro
nasienust 1o 0.4 Mlla.

3.39

OramBo BO3yITHOE

[IprOop nmpenHa3HayeH 71 IEMOHCTPAllMi HarpeBaHus Npu
anrabaTHOM CKaTuH Bo3ayxa. COCTOUT U3 MPO3pavyHOro
TOJICTOCTEHHOI'O HUJIMHAPA, TOJCTABKH U XOPOILIO IPUTEPTOTO
[TOPLLIHS.

3.40

Ocuusutorpaduueckast
NpHUCTaBKa

[IpenHasHaueHa Uil PETUCTPAINHY IBYX CUTHAJIOB HAIIPSKEHUS
Ha TPOU3BOJIBHBIX 3JIEMEHTAX IEKTPUUECKON 1IeTIH; JOJKHA
MCTIOJTB30BaTHCSI COBMECTHO C KOMITBIOTEPHBIM
M3MEPUTENIBHBIM OJIOKOM U TEPCOHAIBHBIM KOMITBIOTEPOM.
[TprcTaBKa 10KHA COOTBETCTBOBATH CIIEAYIOIINM
TEXHUYECKUM XapakTepucTukam: KonndecTBo KaHaioB, HE
MeHee 2; J[nanazoH n3MepseMbIX HalpsDKEHUH B IIpeienax OT
0 1o 100 B; /lnana3oH 4acTOT perucTpUPyEMBIX KaHAJIOB B
npenenax ot 0 qo 10 kI'm.
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ITamouku U3 CTEKIa,
200HHUTA

Hpez[HasHaquH AT ITOJTYUYCHUS TOJIOKUTCIIBHBIX U
OTPULATCIIBHBIX SJICKTPUYCCKUX 3apsAa0B U ITPOBCACHU A
VICMOHCTPAOMOHHBIX OIIBITOB IT1O 3JICKTPOCTATHUKCE. B xommiiekT
VTOJIXKHBI BXOJHUTDH ITaJIOYKHU U3 CTCKJIA U 700HUTA.

3.42

[lanens 111 U3ydeHus
B3aUMHOM
KOH(pUTYyparuu
MarHUTHBIX TTOJICH

JlokHa OBIT BBINOJIHEHA B (hOpME MJIaHILIETa, OCHOBAHUEM
[UIaHIIeTa TOJKHA OBITH TPO3payvHasi MIacTUHA
[IPSIMOYTOJIBHOM (POPMBI, B KOTOPOH J10JIKHBI OBITh
3aIPECCOBAHBI CTAIbHBIE CTEPXKHU C 3a0CTPEHHBIMH KOHI[AMH.
CTep>KHH TOJKHBI OBITh 3aKPEIJIEHbl HA OJJUHAKOBOM
[PACCTOSIHUU APYT OT JpyTra B OJMHHAIIATEH PSIOB IO
[IeCTHAATh IITYK B Kak10M. Ha cTepKHU AOJKHBI ObITH
HACAXKCHBI CTPEIIKU, U3TOTOBJICHHBIE U3 MATHUTOTBEPAOH
cTanu. B eHTpe crpesnok 3anpeccoBaHbl MOANATHUKY,
KOTOPBIMH OHH U HACAKHMBAIOTCS HA CTEPXKHM TaK, YTO MOTYT
cB00OIHO Bpamarbes. OIMH U3 KOHLIOB CTPEJIKHU JTOJKEH
MMETh BUJ] OCTPHS, BTOPOI BHITIOJIHEH B BHJIE Tyrd. CTpenku
ITOJKHBI OBITh HAMAarHWYEHbI TaK, YTO B MATHUTHOM I10J1€
3eMiiu MX OCTpUS YKa3bIBalOT Ha ceBepHbIN nodoc. 1o

yIJ1aM OCHOBAHUS JIOJIKHBI ObITh YCTAHOBJIEHBI CTOMKH, K
KOTOPBIM KPEMUTCS TPOo3payHasi KPBIIIKa IJIAHIIETa,
[IPEJOXPaHSIOIIAsl CTPEJIKU OT COCKAKMBAHUS CO CTEPKHEH.
Bcero 10KHO OBITH YCTaHOBIIEHO HE MeHee 172 cTpesok ¢
paccTosIHUEM MeX 1y HUMU He Oosee 12 mm. Pazmep rutanmiera
He meHee 215 x 150 mm.

3.43

[Tpubop s
JIEeMOHCTpaluu
aTMOC(epHOro

naBJIeHUs (MOJIeNb
Marje0yprekux

MOJTyLLIAPHIL)

[IprOop nmpenHa3HayeH JUIs IEMOHCTPALMH CYIIECTBOBAHUS
aTMocdepHoro fasneHus. IIpubop JomKeH COCTOATh U3 IBYX
[0JTyLIapUii ¢ TPOYHBIMU pyukamMu. OJJHO U3 MOTyIIApUil
ITOJDKHO OBITH CHa0XKeHO KpaHoM ¢ HunmneneMm. [lpu
pazpexeHun Bo3iyxa BHyTpH nmpuodopa menee 0,05 MIla
IMoypKHA OBITH MpUJIoXkKeHa cuiia He MeHee 98 H s paspeiBa

[TOJTYLIAPUN APYT OT JIpyTa.

3.44

[Tpubop s
JEMOHCTpALNH
NTaBJICHUS B KUJAKOCTU

[IprOop nmpenHa3HayeH A7 U3y4yeHUs AeUCTBUS )KUAKOCTH Ha
[OTpy>KEHHOE B Hee Teno. [[oykeH mo3BosATh MPOBEICHUE
CJIEIYIOIINX JAEMOHCTPALUii: 3aBUCUMOCTb J1aBJICHUS
PKUKOCTH OT TNIYOUHBI OTPYKEHUS; 3aBUCUMOCTD JaBIICHUS
PKUJIKOCTH OT €€ IINIOTHOCTHU, HE3aBUCUMOCTD J1aBJICHHUS Ha
ITaHHOM TITyOWHEe OT OpUEeHTAINH JaTuuka nasiaeHus. [Ipudop
ITOJI’KEH COCTOSATh U3 JJaTUMKA JaBJICHUS, 3aKPEIJICHHOTO Ha
OCHOBAHUH, JIBYX METAJNIMUECKUX CTEPKHEN U SJTACTUYHOU
TPYOKHU C COEMHUTENbHBIM aTpyOKoM. JlaTuuk JaBieHUs
ITOJIKEeH MPEACTABIATH COOOM MIACTUKOBBIN IUIUHAP C
ropupOBaHHON OOKOBOM MOBEPXHOCTHIO. C OCHOBaHUEM
MaT4YrKa MApPHUPHO JOJHKHBI OBITH COSAMHEHBI METAJUIMUECKUE
CTCPIKHU IJIA HOTPYKCHHA JaTYHMKA Ha 3aIaHHYIO FJ'Iy6I/IHy u
17151 ©3MEHEHHS €r0 OPUEHTALIMY BHYTPH KHIKOCTH.

3.45

[Tpubop s
U3Y4YE€HHs KOHBEKIINH

[Ipenna3znaueHa a1 HaOIIOICHUS 32 MPOIECCAMU TTOSIBIICHUS U
ITBHYKEHHS] HATPETHIX MTOTOKOB BOJIBI B IEMOHCTPAIIMOHHBIX
OTIBITaX MPU U3yUCHUH SIBJICHUS KOHBEKIIHH B




PKUJIKOCTH.J[OJIPKHA COCTOATH U3 M30THYTOM MPO3PAvYHOM
cTexyisiHHON TpyOku U-00pa3Hoii (hOpMBbI C OTKPHITHIMU
KOHIIAMU M PE3UHOBOTO IIJIAHTa, CBEPXY COCTUHSIOIICTO
KOHIIBI COOOIIAOUINXCS COCY/IOB, JUISI TOTO B BEPXHEH YacTH
Ka)X/IOTO KOJICHA BEPTUKAIBHOM YacTh TPYyOKH (HECKOJIBKO
HUKE OTKPBITHIX KOHIIOB TPYOOK) MPUIIANBACTCSI
COOOIIAIOIIUICS ¢ TPYOKOH KOPOTKUH MAaTPyOOK.

3.46

[Tpubop ns
W3YYCHUS MTPaBUIIA
Jlenna

[IprOop nmpenHa3HayeH [ UCCIEA0BaHUs 3aBUCUMOCTH
HAIpaBJICHUS] HHIYKIIMOHHOTO TOKA OT XapaKTepa U3MEHECHHUS
MAIrHUTHOTI'O IIOTOKA, BBI3BIBAIOIICTO TOK. I[OJDKGH II0O3BOJIATH
[POBE/ICHUE CIICTYIONNX IEMOHCTPAIUN: CPAaBHCHHE
B3aMMOJICHCTBHS CILIOMIHOTO KOHTYPa U KOJIbIIA C MPOPE3BI0 C
MarHUTOM; JIBHDKEHHE CIUTONTHOTO KOJIbIA IPH MPHOITMKESHUN
MAarouTa K KOJIbIy; ABUKCHUC CIUIOHNIHOI'O KOJIbLA ITPpH
BBHIIBUKCHUN MarHUTa U3 KoJibla. [Ipubop M0mKeH coCTOsTh
M3 IBYX OAWMHAKOBBIX aJIFOMUHUCBBIX KOJICI], B OJJHOM U3
KOTOPBIX UMeeTCs pope3b. KoJblia 3akperuisoTest Ha KOHIaxX
IIErKOTO ATFOMUHUEBOTO KOPOMBICIIA JUTMHOM 0K0JI10 160 MM.
[Tpu npoBeIEHUH IEMOHCTPAIIMHA KOPOMBICIIO
YCTaHABJIMBACTCS HA CTOMKY C OCTPHEM.

3.47

Prruar
JIEMOHCTPAIIMOHHBIN

Peryar nmpeaHa3zHayeH s JEMOHCTPALMU PABHOBECHSL.
/ToJKeH mo3BOJISATh MPOUTIOCTPUPOBATH: YCTPOUCTBO U
[IPUHIUII JCHCTBUS PHIYAXKHBIX BECOB; PABHOBECHE CHJI Ha
pplYare; MOMEHT U IUIEYO CUJIbI; PABEHCTBO Pa0OT Ha pblyare u
Ip. JIOJKEH COCTOATh U3 IEPEBSIHHOM JIMHEWKH, Ha TOPIaX
KOTOPOM 3aKPEIUIEHbl BUHTHI C YPABHUTEIbHBIMU T'aiikaMU, OCH
C TAMKOM U YETHIPEX KPIOUYKOB.

3.48

CexyHnomep

/Tnana3oH u3MepeHus: IPOMEKYTKOB BPEMEHH B Mpeesiax OT
0,01 mo 100 ¢ Hampsikenue nutanusi, He 6omnee
12B Tlotpebnsemsiii Tok, He 6omee 0,25A.

3.49

Cocynbl
COOOIIaroIIHecs

[IpenHa3sHaueHBI 17151 IEMOHCTPAIMH OIMHAKOBOI'O YPOBHS
0JIHOPOJAHOM >KMJIKOCTH B COOOIIAIOIINXCS MEXY COO0M
cocynax pa3Hoi Gopmbl. Jl0IKHBI TO3BOJIATH IPOBEICHUE
CJICAYIOIINX JIEMOHCTPAINI: 3aKOH COOOIIAIOIINXCS COCY/IOB,
3aIIOJTHEHHBIX OJJHOPOIHOM KUAKOCThIO; HEN3MEHHOCTh
YPOBHSI )KHIKOCTH TP HAKJIIOHE COOOIIAIOIINXCS COCY/IOB
(omHOTO M3 HUX MM BeeX). KoHCTpykuus gomkHa
oOecreunBaTh MOBOPOT BCEH CUCTEMBI COOOIIAIOIIIMXCS
COCYJIOB, TaK KaK OHU 3aKPEIUISIOTCS Ha PO3pavHOit
MJIACTUHE, KOTOpasd MOXKET IMOBOPAYHUBATHCA BOKPYT OCH.

3.50

CrakaH OTIMBHOU

[TpenHa3HaueH IS IEMOHCTPAIUH CII0C00a N3MEPCHHS
0OBeMa TBEPBIX Tell JIF000H (GOPMBI, HE BXOIAIINX B
M3MEPUTEIIbHBIN [IJIUHJIP, W UCIIOJIb30BAHUS TIPH
iCCIlIeIOBAaHUU BBITAIKUBaroIIe cuiibl. CTakaH JIOJKEH OBbITh
M3rOTOBJICH U3 IMPO3PAYHOro CTeKIIa B (hopMe IIIIHHIPA, B
BEpXHEW 4acTU KOTOPOTO COOKY MPUBAPUBAETCS HEOObIIIAS
TpyOKa st ciuBa Bozbl. O0BEM CTaKaHa U BHICOTA




[PACIIONIOKEHHS] OTBOJHOM TPYOKH TOJIKHBI ObITh KOTJIaCOBaHbI
c oobeMoM Tena u3 Habopa "Benepko Apxumena"

3.51

CTpeHKI/I MAarHuTHBIC
Ha ImTaTuBax

CTpenku MarHUTHbIE IPEIHa3HAYEHBI ISl IEMOHCTpalun
B3alMO/ICHCTBUS MOJIKOCOB MAarHUTOB, OPUEHTALIUM MarHUTa B
MarHuTHOM I10JI€, ONIPECIICHHS HAIIPABJICHHUS] MAarHUTHOTO
MepuIMaHa U IpYruX OIbITOB [10 MATHETU3MY U
priekTpomMarneTusmy. CTpesKu AOKHBI ObITh YCTaHOBJICHBI Ha
OCTpHE OTIENbHON MOJICTaBKH U MPEACTABIATH COOOU
HaMarHM4YeHHYIO MOJIOCKY U3 CIIELUAJIbHON CTaJIH,
[PaCIOI0KEHHYIO0 TOPU30HTAJIBHO B BEPTUKAJIBHOM MJIOCKOCTH.
Ha cepeanne nonocku JOMKHO OBITH 3aIIPECCOBAHO JaTyHHOE
FHE3/10 C MOAISATHUKOM JUIsl HACA)KMBAHUS HA OCTPUE UIJIbL.
[lo1r0ca MarHUTHBIX CTPEJIOK JOJIKHBI UMETh CTaHAAPTHYIO
OKpacKy: CUHUN LIBET — CEBEPHBIN MOJIIOC, KPACHBIN IIBET —
FO>KHBIN TTOJIFOC U MAPKUPOBKY «N» — CEBEPHBIHN MOJIOC, «S» —
FOKHBIH TT0JIIOC.

3.52

Cynranbl
ANIEKTPUYECKHUE

HpeIIHaSHa‘-IGHI)I AJI JE€MOHCTpaluu B3aHMOHCﬁCTBHﬂ
3apsDKEHHBIX TEJ U PACTIONOKEHUS CHIIOBBIX JIMHUHN
PDIICKTPUYCCKUX noJjeu OAHOI'0 U ABYXTOUCYHBIX OAHOMMCHHBIX
1 pa3HOMMEHHBIX 3apsioB. B cocTaBe OMHKHO OBITH JBa
OIMHAKOBLIX CyJITaHa, Ka)KIII:IfI 13 KOTOPBIX JOJIKCH COCTOATH
13 METAJUIMYECKOTO CTEPIKHS KPYTJIOro ceueHwusi, Habopa
TOHKUX 6YMa)KHI)IX JICHT U IBYX MCTAJUIMYCCKUX THUCKOB. B
[ICHTPE TUCKOB JIOJDKHO OBITH OTBEPCTHE C HAPE3aHHOMN
pe3b0oit. Takas ke pe3p0a JomKkHa ObITH Hape3aHa Ha KOHIIE
CTEp>KHSI, Ha KOTOPBI HABUHYHMBAIOTCS JIUCKHU, & MEXKy HUMH
YKJIAAbIBAOTCA KOHIBI JICHT U 3a)KUMAKOTCS. L[BGT 6YM21)KHBIX
JICHT CYJITAaHOB JIOJDKEH OBITh Pa3HBIM.

3.53

Tenexku
JIETKOIIOABMKHEIE C
MIPUHAIJICKHOCTIMU

(napa)

/T0JKHBI IO3BOJIATE IPOBEACHHUE JEMOHCTPALIMM 110
3AKOHOMEPHOCTSIM B3aUMOJIEHCTBUS TEJl, IPEOOPa30BAHUIO
PHEPrUH, OTHOCUTEIBHOCTH MEXaHUYECKOTO JBUKCHMUS,
MOJIETMPOBAHUIO TOBE/ICHUS PA30MKHYTHIX U 3aMKHYTBIX
cucteM Tel (He MeHee 6 1eMoHcTpauuii). bazoBeiMu
pIIEMEHTaMU /7Sl IEMOHCTPALUi JOJKHBI SIBJIATHCS JBE
TEJIEKKU — aKTUBHAS C YIPYTUM Y3JIOM M ITaCCUBHAs C
OTBEPCTUSIMU JJIS1 KPEIUIEHUSI IPUHAJUIEKHOCTEN; 0JTHA U3
KOJIECHBIX I1ap MACCUBHOM TEJEKKH JT0JIKHA UMETh IPOTOUKY
711 HUTEH. YTIPYTHUM y3€ll aKTUBHOM TEJIEKKH JT0JKEH
cocToATh U3 Oydepa, IBYX NPYKHUH, MOHOpenbca, mTHdTa. K
Oydepy nomkeH ObITh TPUBApEH TOJKaTeNnb. Kpome Tenexex,
TSI IEMOHCTPALMI TOJIKHBI MCIIOJIB30BATHCS: YCTPONUCTBO IS
ITEMOHCTpALMK TPeo0pa30BaHUsl TOTEHIIMATBLHON SHEPTUU B
KHMHETUYECKYIO, COCTOSIIIEE U3 CTEPKHS C TalKOM,
MepeKsIaJuHbl ¢ 6JI0KaMU U Irpy3a C OTBEPCTUSIMU Ha CITHUIIE;
Ipy3 Ha CTEP’KHE; HAKJIOHHAS IIJIOCKOCTh; CHEUAIbHBIN
BOTHYTBIN IPO(UIIB; TPY3bl; M1a0JI0H HA HUTH.

3.54

HPCIIHEBHE[‘IGH AJIL ACMOHCTpalun YCTpOﬁCTBa " IpUHOUAIIA
pa6OTBI KUJIKOCTHOT'O TCPMOMETPA, a TAKKE JJI1 U3MCPCHUS




Tepmomerp
JKAIKOCTHBIN

TeMIIepa—Typbl BO3JyXa B Kjlacce U KUJIKOCTE B HEKOTOPBIX
OTIBITaX MIPH U3y "UCHUH TETIJIOBBIX SIBJICHUIN

TepMOMETp AOJKEH COCTOSTh U3 JIEPEBSIHHOIO OpycCKa,
CTEKJIIHHOTO 0aJUIoHa ¢ JITTMHHOM KalMJUIIpHOM TPpyOKOHA,
METaNINYEeCKOT0 CTEPKHS ¢ pe3b00il Ha OJJTHOM KOHLIE U
CbEMHOIO 3aLIMTHOIO YeXJja OaioHa.

/lnana3zoH nu3mepeHus temnepaTypsl B mpenenax ot —10 °C o
+104 °C. Llena aenenus mkaisl 2 °C.

3.55

Tpanchopmarop
YHUBEPCAIbHBIN

[IpennazHaueH A5 1eMOHCTPALUU YCTPONHCTBA U paOOTHI
Tpanchopmaropa. JJomKeH COCTOATh U3 CIEAYIOIINX
PIIEMEHTOB: MAarHUTOINIPOBO/IA B cOope, katymiku 220B,
KaTymku 6/6B, HAKOHEYHHKOB KOHYCO00pa3Hoi (opMBl,
KATYIIKH 3JIEKTPOCBAPOYHOIO armapara, 3JIeKTPOI0B, KOJIbIa
MeIHOI0, KOJIblla aTFOMUHHEBOT0, KATYILIKH IJIOCKOM,
[epexO0IHUKA.

3.56

Tpubomerp
JIEMOHCTPALIMOHHBII

TpuGomeTp npeaHazHAYEH IS JEMOHCTPAIMH 3aKOHOB TPEHUS
1 TIPOBE/ICHHS OIBITOB, TPEOYIOMINX HAKIOHHYIO MJIOCKOCTh:
TPEHUE NTOKOS U CKOJIbKEHUS; CPABHEHUE CUJIbI TPEHUS
KaueHUsI C CUJION TPEHUSI CKOJIbKEHUSI; 3aBUCUMOCTD CHJTbI
TPEHUsSI OT COCTOSIHUSA TPYLIUXCS TOBEPXHOCTEN U CUIIbI
TaBJICHUS; IOTEHIIUATIbHASL YHEPTUSI TIOTHATOTO TeJa; pabora
CHJT Ha HAKJIOHHOM MIIO0CKOCTH; KOA(PDUIIUEHT MOJIE3HOTO
MEeHCTBUS M €70 3aBUCUMOCTD OT CHJIBI TPEHUS M HAKJIOHA
[IOCKOCTH U Jp. TpuOGoMeTp 0JIKEH COCTOATh U3 OCHOBAHUS,
OpyCKa U KaTKa, U3rOTOBJICHHBIX U3 JIEPEBa, U IJIACTMACCOBOM
rapenku. OcHOBaHKE TPHOOMETpA JOJKHO MPEACTABIATh
co00i1 TOCKY, HAa OJTHOM KOHIIE KOTOPOU 3aKpersieTCs
TepeBsSIHHBIN OOPTHUK, CITYXKAITUHN JJI 3aJICPKKH TeT,
CKOJIB3SIIIMX MO HAKJIOHHOM MJIOCKOCTH. Bpycok J0/1KeH uMeTh
(bopMy IPSMOYTOJIBHOTO TapajuiesienuIieia, CHa0KaThCst
TBYMsI KPIOUKaMH, PACTION0KEHHBIMU B PA3HBIX MECTaX OJHOU
TOPLIEBOI OBEPXHOCTH.

3.57

TpyOxa HptoToHa
YHHMBEpCaIbHas

[IpuGop mpenHa3zHavYeH /sl JEMOHCTPAILIUU T1a/ICHUS
[Pa3IMYHBIX TEN B pa3pekeHHOM Bozayxe. [Ipubop momkeH
OBITH U3TOTOBJICH U3 CTEKJIA U UMETh TPYOKY C IPUTEPTHIM
KpaHoM. BHyTpu npubopa J0IKHEI ObITh TEPMETUYHO 3arasiHbl
[epo U KyCOK CBHHIIA. PekoMeHyembie rabaputhl mpubdopa:
nmmHa — 90MM; auametp - 40MM.

3.58

TpyOxka ¢ nByms
AIIEKTPOJAMHU

HpI/I60p npeaHa3sHa4YCH JIs1 ACMOHCTpAallul BOSHUKHOBCHUA U
[Pa3BUTHA TICIOIICTO pa3psaa B ra3c, UCCICI0BAHUN
3AaBUCUMOCTH LBE€TA pa3pdaaa OT XUMHUYCECKOI'0 COCTaBa rasa,
MCCJICJOBaHUs 3aBUCUMOCTHU yCJ'IOBI/Iﬁ BO3HHUKHOBCHUA
TJICIOLICTO pa3psjia OT HAPSKCHHOCTH 3JICKTPHUYICCKOTO TTOJIA
1 1aBJICHUS ra3a.




3.59

Humusap ¢
OTIAJAIOIIAM JTHOM

[IprOop mpenHa3HayeH A7 IeMOHCTPALlMU HAPaBICHUS
NENCTBUS CUJIBI, CO CTOPOHBI XKHUIKOCTH Ha IIOTPY’KEHHOE B HEe
TEJI0, UCCIEA0BaHUS 3aBUCUMOCTH BEJIMYHUHBI CUJIbI JaBICHUS
PKUJIKOCTH OT TITyOHHBI IOTPYKEHHUS Tela.

3.60

Hunuaaps
CBUHIIOBEIE CO

CTpyrom

[ [peHa3HaueHBb! U1 JEMOHCTPALMK B3aUMHOTO IPUTSKEHUS
MEXy aTOMaMU TBEPABIX Tel. [0JKHBI IO3BOJIATH
IEMOHCTPALIMIO CLICTIEHUS] CBUHIIOBBIX LIMIMHAPOB. B cocTas
ITOJIKHBI BXOJIUTD J1Ba OJIMHAKOBBIX LIUJIMH/PA, CIIEHHAIIBHBIN
CTPYT U HanpasJstomas Tpyoka. [{ManHIpbI 1OMKHBI
COCTOSITh U3 JABYX JKECTKO CKPEIJIEHHBIX MEXy COO0M YacTei
- JUIMHHOT'O CTAJIBHOTO ¥ KOPOTKOTI'O CBUHIIOBOTO.

3.61

[Tap nnsa
B3BEIIUBAHUI
BO3/IyXa

[IprGop npenHa3zHaueH JUIsl B3BEILIMBAHUS BO3IyXa.
HpeJ:IHa:«;Haqu JJId IIPOBCACHWU OIIBITOB 11O JIOKAa3aTCIILCTBY
HaJIN4Ms y BO3yXa Macchl M JeMCTBUE HA HETO CUJIbI
Apxumena

3.62

[ITap IMTackans

[IpenHazHaueH 1715 1EMOHCTPALlMU PaBHOMEPHOI 1epeiauu
TaBJICHMSI, IPOU3BOIMMOrO Ha KUAKOCTh B 3aMKHYTOM COCY/E,
1 TI0/IbEMa KUAKOCTHU O] AEUCTBUEM aTMOC(EPHOTro
naBieHUs. Jl0JDKEH COCTOSATh U3 CTEKIISIHHOTO LIWJIMHAPA C
TBYMsI OITpaBaMH Ha KOHIIAX, KOYKAHOTO MOPIIHS C
METaJIJIMYECKUM IITOKOM U AEPEBIHHON PyYKOH, 10J0r0
[1OJINITUIIEHOBOTO 11apa ¢ HECKOJBKUMH MEIKUMU
OTBEPCTUSAMU.

3.63

IIITaTus
YHUBEPCAJIbHBIN
bu3uIecKui

[IpenHa3HaueH I yCTAHOBKH U TIOJICPIKKU PA3ITUIHOTO
TEMOHCTPAILIMOHHOTO U JJA00PaTOPHOTO 000PYIOBAHUS U
[IPUHAICKHOCTEH.

3.64

[IITaTuBbI
n3oJmpyroue (rmapa)

[[ITaTBBI IpeIHA3HAUEHBI JUIS KPEIUJIEHHUS K HEMY
METaUINYEeCKUX MPOBOAHUKOB U IMPUCIIOCOOIEHUI TpU
[IPOBEJICHUH JIEMOHCTPALIMOHHBIX OMBITOB, TOJIKHBI
MCII0JIb30BaThCSl COBMECTHO C CYJITAHAMU JIEKTPUYECKUMH,
PIIEKTPOCTATUYECKUMU MasiTHUKaMU U 11p. Kommexr
nocrasku: Iltatus n3onupyromuid,] mrt. Texnuueckne
XxapakTepucTUKU: OCHOBHbBIE pa3Mephl ITATUBOB, MM, HE
Oosee: nnuHa 265. nuametp HapyxkHbIH 14. ocHoBanue 90x110.
/lmamMeTp oTBEpCTHUS B IITATHBAX, MM 4,2.

3.65

9J'ICKTp0MCTpBI C
MPUHAIJICKHOCTAMUA

[IpenHa3HaueHBb! 1)1 IPOBECHUS IEMOHCTPALIMOHHBIX OMBITOB
[10 JIEKTPOCTATHUKE: OOHAPYKEHHE MIEKTPHUUECKUX 3aPsi/I0B;
pacrpeziesieHue 3apsi10B Ha TOBEPXHOCTH MPOBOIHUKA;
ETMMOCTB 3JIEKTPUUECKOT0 3apsiia; U3MEPEHUE Pa3HOCTH
[MOTEHIINAJIOB; AIEKTPOCTaTUYECKask MHAYKLINS; dIeKTpUUYecKas
eMKOCTh IJIOCKOTO KOHJIeHcaTopa. J{nameTp O0JIbIINX MOJIbIX
mapoB, He MeHee 100 MM; 1ramMeTp Majoro Mmojoro mapa, He
MeHee 50 MM; TuaMeTp KOHACHCATOPHBIX JUCKOB, HE MEHEE
100 mM; quameTp mpoOHOTO MapuKa, He MeHee 22 MM; IJIMHA
[TPOBOAHMKA HA N30JIMPYIOIIEH pyuke, He MeHee 280 MM. B

COCTAaB KOMIIJICKTA JOJIKHBI BXOJUTH JIBA DJICKTPOMETpPA, TPHU




[OJIBIX METAJIMYECKHX I1apa (Ba OJUHAKOBBIX OOJIBIIOTO
TuaMeTpa u OJJMH Majoro), 1Ba KOHJIEHCATOPHBIX JMCKA, IBa
OCTpUsi, MPOOHBII MIAPUK U MPOBOJHUK HA U3OJIUPYIOLINX

PydKax.

4. Monenu

4.1

Monens
AJIEKTPOMArHUTHOT'O
pene
JIEMOHCTPAIIMOHHAS

[TocoOue npeaHazHaueHo sl JEMOHCTPAIMK YCTPOHUCTBA U
[IPUHIIAIIA JCHCTBHS SJICKTPOMArHUTHOTO peJie.
["abGapuTHBIC pa3Mepbl B yakoBKe (1. *mup.*BbIC.), CM:
20*18*8. Bec, kr, He 0omee 0,2.

Hanpspkenue nocTosHHOro TokKa Jiyis nutanus, B: 4.
KoMIUIEKTHOCTB: pelie Ha MmojcTaBke B coope — 1 mir.,
[PYKOBOJICTBO I10 dKCILTyaTaruy — 1

LIIT.

Pesie CMOHTMPOBAHO Ha U30JIMPYIOLIEH ITAHEIN TaKUM
00pa3oM, YTO XOPOILIO BUIHBI BCE €ro aeranu. Pene cocrout u3
PIIEKTPOMArHNATA, CTAIbHOW IMOAIPYKUHEHHOM IUIACTHHBI U
BEIKIIOYaTess. Ha manenu ycTaHOBIEHBI KIEMMBI JUIs
[TOAKJIFOYEHUS NCTOYHHUKA IIUTAHUS U JIAMIIbI [T
IeMOHCTpalMu paboThl pese. Takke Ha aHEeIU YKa3aHbI
CXEMBI DJIEKTPUYECKUX LENEH, 10 KOTOPBIM TE€YET TOK IIPH
neMoHCTpaluu padotel pene. [lanens ykpernieHa Ha
[TOBOPOTHBIX HOKKAX JJIsl AEMOHCTpaluu npudopa B
BEPTUKAJILHOM I10JIOKEHUU.

4.2

Mopens cueTunka
JIEKTPUYECKOMN
SHEPTUH

MHIYKIIMOHHBIN CYETYUK JIEKTPUYECKOU SJHEPTUU
[IEPEMEHHOTO TOKA SIBIIICTCS paboUueii MOJICIIBIO
ITEMOHCTPHUPYETCS MIPU U3yYECHUHU MPUMEHEHUS CUIIBI AMIIepa U
PIIEKTPOMArHUTHON WHIYKITUH.

["aGapuTHBIE pa3Mepsl B yITakoBKe (JUL. *mup.*BbIC.), CM:
17*14%*31. Bec, kr, He 6omee 1,77.

KOMIIEKTHOCTB: MOJIENh CUETUHKA JIEKTPUUECKOM dSHepruu (B
coope) — 1 mIT., pyKOBOJICTBO 1O SKCIUTyaTaluu — 1 mIT.

4.3

Mopaens
OpOYHOBCKOTO
JABHUXXCHUS

[TprGop mo3BoJIAET MOKA3aTh HA SKpPaHE KApTHHKY
OpPOYHOBCKOTO MOJICKYJISIPHOTO JIBHYKEHHS TP U3yUCHUH
MOJIEKYJISIPHO-KMHETHYECKO Teopuu. JleMoHcTparus
[TPOBOAMTCS MPH MOMOILM IpoeKUnoHHOro poHaps POC-15 ¢
HACAIKOM JUI TOPU30HTAIBLHON MPOEKIIUH.

4.4

Monens
JIEMOHCTpPAIIMOHHAS
KPUCTAJUTMYECKOU
PEIIeTKH Kee3a

Monenb npeaHasHaueHa s JEMOHCTPalui aTOMHOM
CTPYKTYpbI KPUCTANIMYECKON PEIIETKU Kele3a.

["aGapuTHBIE pa3Mepsl B yIIakoBKe (JUL. *mup.*BbIC.), CM:
18*%14%*3.5. Bec, kr, ne 6oxee 0,1.

KOMIUIEKTHOCTB: IIaphl CEpPOro 1BeTa ¢ 6 MWTHIPSIMHU — 7 1IT.,
[Iapbl CEPOro IBETA ¢ 6 MTHIPSMHU U | TOHKOH TPyOKOH — 2
[1IT., TPYOKH coequHuTeNbHbIe unHOW 100 MM — 12 mT.,
TpYOKH COETMHUTENbHbIE UTMHON 83 MM — 2 HIT., PyKOBO/ICTBO
[0 SKCIUTyaTauuy — 1 mrT.




Mogenp npeaHa3HayeHa Jyisi JEMOHCTPAU aTOMHOM
CTPYKTYpbI KPUCTAJNIMYECKON perieTku rpadura.

Monenb ["abGapuTHBIC pa3Mepbl B yakoBKe (1. *mup.*BbIC.), CM:
45 | /l€MOHCTDAIOHHAS 18*13,5*%9. Bec, kr, He 60nee 0,3.
KpUCTAUIMYEeCKOM |KOMIIJIEKTHOCTD: IIapbl YEPHOTO IIBETA C 5 MITHIPSAMU — 42 MIT.,
peuretku rpadura [Tpyoku coequHuTeNnbHbIC (1 =42 MM) — 48 mT., TPYOKH
coenuaUTENbHBIC (1 = 120 MM) — 8 1IT., pyKOBOJCTBO 110
pKCIUTyaTauu — 1 mr
Mosenb npeaHazHaueHa Jjsi AeMOHCTpalud aTOMHOM
CTPYKTYPBI KPUCTAIUTMYECKON PEIIETKH aIMasa.
Monens
["abGapuTHBIC pa3Mepbl B yakoBKe (1. *mup.*BbIC.), CM:
4.6 HeMOHCTpaHHOHH%H 18*14*3,5. Bec, xr, He 60onee 0,1.
KPHUCTAJITNIECKOM ) <
pelIeTKH anvaza KoMIIIeKTHOCTB: ma_pbl y€pHoro neera — 14 mr., TpyoKu
coequautenbubie (1 =4,2 mm) — 16 mT., pyKOBOACTBO 1O
PKCIUTyaTauu — 1 mt
Monens npeaHazHaueHa A AeMOHCTPALUU CTPOCHUS
PIIEMEHTApPHON SYEHKHU KPUCTAIINYECKON PEIIETKN KaMEHHON
Monenb conu (NaCl).
J€MOHCTpalMoHHas |[['abapuTHbIE pa3Mepbl B YIIaKOBKE (UL *1up.*BbIC.), CM:
4.7 kpuctaumaeckoin  |19*14*5. Bec, kr, He 6omee 0,2.
perieTkn kKaMeHHON [KOMIUIEKTHOCTB: IIaphl Ceporo 1BeTa ¢ 6 MTHIPSIMH (KaTHOH
conu HaTpus) — 13 WT., MIapsl 3eJIEHOTO 1IBETa C 6 MTHIPSIMU (AHUOH
xjiopa) — 14 mrt., TpyOKku coequHutensubie (42 Mm) — 54 mrT.,
[PYKOBOJICTBO IO dKCILTyaTaluy — 1 1T
Monens npeaHazHaueHa s AeMOHCTPalUy TPUHIIKIIA PA0OThI
MBUTATEIIS BHYTPEHHETO CTOPAHUS.
["abapuTHBIE pa3Mephl B yIIaKOBKeE (1. *IHp. *BbIC. ), CM:
18.,5%12,5*%32. Bec, kr, He 6oiee 0,8.
Monens nBuraTens
48 BHYTPEHHETO KOMIUIEKTHOCTB: MOJIENb IBUTATENsl BHYTPEHHETO CropaHus (B
cropanus coope) — 1 ., PYKOBOJICTBO IO SKCILTYaTalluH — 1 .
[TocoOue npeacTaBnsieT co00i KHHEMAaTUYECKYIO MOJIEINb
00BeMHOI (hopMBI B BUE pa3pe3a ABUraTelisi BHYTPEHHETO
CrOpaHUsI C IPKO OKPAIICHHBIMH JleTansaMu. B3anmoeiicTpre
PIIEMEHTOB MOJIETTH 00eCTIeUnBAETCS BPAIICHHEM PYKOSITKH.
5. BcriomorarensHbIe U A€MOHCTPALIMOHHBIE MaTePUAIbI
Ha6op xumunyeckoit
MOCY/BI U
51 MPUHAJJIEKHOCTEN
1151 KaOnHeTa (GU3UKH
(KAJ1D)
59 HaGop marepuasnos

o gusuke




5.3

KowmruiexT Tadmur 1o
¢buznke
JIEMOHCTPAIIMOHHBIX

"MexaHuKa, KHHEMaTUKa U TMHaMUKa", (JTaMUHUPOBAHHBIE)

5.4

Komrutext Tabaur mo
¢busuke
JIEMOHCTPALIMOHHBIX

"3aKOHbBI COXpaHEHUsl B MEXaHUKe. MexaHuueckue KoyieoaHus
Y BOJIHBI", (JAaMUHHUPOBAHHBIC)

5.5

Komrutiext Tabaur mo
¢busuke
JIEMOHCTPALIMOHHBIX

"DnekTpocTatuka. 3aKOHbI MIOCTOSSHHOTO TOKa"

5.6

Komrutext Tabaur mo
¢busuke
JIEMOHCTPALIMOHHBIX

"DeKTpUUECKU TOK B pa3InuHbIX cpeaax"

5.7

KomrmuiekT Tabmur 1o
¢busuke
JIEMOHCTPAIIMOHHBIX

"DJIeKTpOMAarHUTHbIC KOJICOAHUS U BOJHBI" .
(JTaMUHUpPOBaHHBIE)

5.8

KommekT Tabuun no
¢buzuke
JIEMOHCTPAIIMOHHBIX

"MonexynspHas pusuka" (,JJaMUHUPOBAHHBIE)

5.9

KommekT Tabuun no
¢buzuke
JIEMOHCTPAIlMOHHBIX

"OnTHKa U crienraibHas TeOpUs OTHOCUTEIIBHOCTH" ,
(JTaMUHUpPOBaHHBIE)

5.10

KommekT Tabnun no
¢buznke
JIEMOHCTPAIIMOHHBIX

"KBanToBas usuka'", 1TaMUHUPOBaAHHBIC)

5.11

KommekT Tabnur no
¢busnke
JACMOHCTpallMOHHBIX

"®u3nka aTOMHOrO0 sapa" ( TaAMUHUPOBAHHbIE)

5.12

[TopTpetsr
BBIIAIOINXCS
($u3uKoB

5.13

Tabnuna
"MexnyHapoaHas
cHCTEMA €AMHUIL
cn"

(JTaMuHUpOBaHHas)

5.14

Ta6muma "[xama
ANEKTPOMArHUTHBIX
BOJIH"
(TaMUHUpPOBaHHAs )




6. Mebeinb

6.1 VUUTENBCKHNA CTOI 1
62 IIpucraBka k 1
' YYUTEIBCKOMY CTOY
ITapTa nByXxMecTHas C
6.3 pTa AABYX 15
2 po3eTkamMu
6.4 Cryn ydeHn4ecKu 30
6.5 |Ixad AByXBAPYCHBIN 1
JleMOHCTpalMOHHBIC
6.6 CTOJIbI HECKOJILKUX 4
THUIIOB
[Mkad mist mpubopos
6.7 CO CTEKJIAHHBIMHA 3
JIBEPIIAMHU
[Mkad mist mpubopos
6.8 C METAUTHYECKIMU 1
JIBEPIIAMHU
[Hkad BHITAAKHON
6.9 TEMOHCTPAIIMOHHBIN C 1
CAaHTEXHUKOM
6.10 Croa-MoiKa 1
611 Crtyn naGopaTtopHbIii

Ha poJIMKax




