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METOJUYECKHUE PEKOMEHJALINH 110 ITPOBEAEHUTIO JIABOPATOPHBIX
3AHATUHN 110 ®U3UKE

COJAEPXAHMUE:
[TpepucnoBue
YKazaHus I10 MPOBeIEHNI0 UHCTPYKTaXKa 00yUaroIuxcs 1Mo TeXHUKe 0e30MacHOCTH
TpeboBaHust K MOATOTOBKE, BLITIOJTHEHUIO M OTUETY 110 JIabopaTopHbIM paboTam
OO6paboTKa pe3y/IbTaTOB U3MepeHUH

IMPEAVNC/IOBUE

BoinosiHeHue 1abopaTopHBIX pabOT pelllaeT MHOXKECTBO 3a7lau 10 (pOPMUPOBAHUIO TBOPUECKOM
JIMYHOCTY CITeIMaMCTa, CTIOCOOHOTO K CaMOpa3BUTHIO, CaMO0Opa30BaHHUIO, M CaMoe TJIaBHOe CIIOCOOHOTo
peanu3oBaTh cebsi B COBpeMeHHOM Mupe. JIabopaTopHbie 3aHSTUS SIBJISIFOTCS HEOTHEMJIEMBIM 3JIEMEHTOM
u3ydyeHuss Kypca ¢Qu3uky, T.K. pabora B maboparopuy (oOpMHpyeT OCHOBHbIe KOMIIETEHLMH: YUUT
CTY[IEHTOB CaMOCTOSITEJIbHO BOCIPOW3BOJUTh W AaHA/IU3UPOBATh (PU3UUECKUE SIBJIEHUs, 3aKperviseT
TeopeTHUecKHe 3HaHUS, TO3BOJISET CTYJeHTaM OOYUHTHCS MOTyUeHHIO TIPABU/IbHBIX UMC/IOBBIX 3HaueHHH
GU3MUECKUX BEIMYMH, TIPOBOJUTH JIOTHUECKHWE pACCY)X[IEHUss W 00peTaTb HABbIKM HCC/IeA0BAHUS
3aBHCUMOCTH MeX/Ty BeJTMUMHAMHU.

[Tpu pa3pabotke mabopaTopHbIX paboT Mo (U3MKe 3a OCHOBY MHOIO ObLIM B3SITHI JlaDOpaTOpHBIE
pabotel u3 Tetpaau B.A. KacbsiHOBa, TIOCKOJILKY OHM XOpOLIO Ce0si 3apeKOMeH/I0Ba/id B MHOTOJIeTHEH
TMPaKTHKE.

YKA3AHUA
I1O IMTPOBEJEHNIO NTHCTPYKTAXA OBYUYAROIIINXCHA
11O TEXHUKE BE3OITACHOCTHA

1. [ns BocUTaHWsS y OOyYaroL[UXCsl CO3HATETbHOTO OTHOILEHWS W YCBOEHWs TIPaBU/IbHBIX U
Oe30macHbIX METOZOB W TIpHEMOB paboThl TperojaBartesisi 00s3aHbl MPOBOJAWTH WHCTPYKTHPOBAaHWE U
o0OyueHue 00yUaromuxcs 1o cobmogeHuI0 TpeboBaHN TeXHUKH 0€30MacHOCTH U TUTHeHbI TPY/Za.

2. lHCTpYKTaX M 00y4yeHue 10 TeXHHKe 0e30MacHOCTH U MPOU3BOACTBEHHONW CAHUTAPHUU TIPOBOAUTCS
CO BCceMH OOydarolIMMUCS B BUZe: BBOJHOTO (TIpU MEPBOM IOcelljeHUH KabuHeTa), Ha paboueM MecTe
(epep; BbIMO/THEHHEM J1aOOPaTOPHBIX U MPAKTUYECKUX paboT).

3. Ha BBOJHOM WHCTpYKTa)ke TIpero/ilaBaTe/ib [O/DKEH O03HAKOMHUTH OOYYaroIUXCs C TpaBUIaMH
pacriopsiika B KabuHeTe (U3MKH, TIpaBWJIaAM{A TeXHUKH 0€30MacHOCTM U THUTHEHBI TPY/a, OMAaCHBIMU
MOMEHTaMH, C KOTODbLIMM MOJKHO CTOJIKHYThCSI B Tiporiecce paboThl, U C COOTBETCTBYHOIL[UMH MepaMu
TIPe0CTOPOKHOCTH.

4. BBOAHBIM WHCTPYKTa)K TIPOBOAWTCS B BHJe JeKUud, Oecenbl 3aBefyroluM KabuHeTOM
(mpemoiaBateneM) hU3UKU.

5. MHCTpyKTaXk Ha paboueM MecTe AOTOJHSET BBOJHBIA MHCTPYKTaXK 10 TeXHWKe 0e30MacHOCTH U
UMeeT Le/IbI0 O3HAaKOMHUTh OOydYarolmxcss € TpeOOBaHUSMH TPAaBU/ILHOW OpraHU3aluy CO/IePKaHUs
pabouero mMecTa, Ha3HaUeHWEM TMPHCIIOCOO/IEHUN U OrpaKIAeHWH, C 0e30MacHBIMM MeTOJaMH pabOThl U
MpaBWIaMM TI0JIb30BaHUSI 3alIMTHBIMUA CPEJCTBAaMHM, C BO3MOXXHBIMH OMAaCHBIMA MOMEHTaMHU TIpU
BBITIOJTHEHUM KOHKPETHOH paboThl, ¢ 06s3aHHOCTSIMU paboTaroiiero Ha cBoeM paboueM MecTe, a TakKKe C
TIpaBWIaMU TIOBe/IeHUsI TIPY BO3HUKHOBEHUH OTIACHBIX CUTYaLIUH.

6. [To OKOHUAaHMM MHCTPYKTa)ka Ha paboueM MecCTe TIperioJjaBaTesb pa3pellaeT MPUCTYNaTh K
CaMOCTOSATe/IbHOM paboTe TOJBKO TIOC/Ie TOTo, KakK YOeAUTCs, UTO BCe yuall[iecs: YCBOWUIA HHCTPYKTaX.

7. VHCTpyKTaX Ha paboyeM MecTe [O/DKeH OBbITb KpaTKWUM, CO/lep)KaThb UeTKWe W KOHKDeTHbIe
yKa3aHus U B HeOOXOJUMBIX C/Tyuasix COTPOBOXK/AThbCs MOKA30M TPaBWIBHBIX M 0e30TacHBIX TPHUEMOB
BBITIOJTHEHUS paOOTHI.

8. B mporecce BbIMoMHEeHUs pabOTHI TpernofaBaTte/ib 00s3aH CUCTEMAaTHUeCKH KOHTPOIMPOBATh
BBITIO/THEHHE KaXKIbIM OOYYarOL[UMCS [JaHHBIX eMy TIpU WHCTPYKTake yKa3aHWM o Ge3omacHOM criocobe
BBITIO/THEHUS pabOTHI.



NHCTPYKIUA
AJIA 00yYarOIIUXCSA 10 OXPaHe TPYy/a NPH BBINO/THEHUH J1a0opaTopHoi padoThl o Gpu3nKe

1. OBIIUE TPEBOBAHUS BE3OITACHOCTHU

1.1. K 3aHgTHAM B KabuHeTe (DM3MKU U TIPOBe/IeHUIO 1ab0paTOpHBIX paboT Mo (r3MKe AOMYCKAIOTCS
obyuaromuecst 1, 2 ¥ 3 Kypca, TpoIe/iiiie UHCTPYKTaX 10 OXpaHe TPy/ia, MeAULIMHCKUI OCMOTp U He
VMMeloIIe TIPOTHBOIOKAa3aHW 1o 370poBbi0. OOyuaroiiiecss K TIOTOTOBKE U TIPOBE/IEHUIO
JIeMOHCTPAIIMOHHBIX OMbITOB M0 (H3MKe [OMyCKalTCsS TOJBLKO C pa3pellieHus MperojaBaresis U B ero
TIPUCYTCTBUMU.

1.2. TIpu npoBe/ieHNUH IEMOHCTPALIMOHHBIX OIBITOB IO (PM3UKEe BO3MOXKHO BO3/IeMCTBHE Ha pabOTaroImx
U o0ydyawoluxcsi  CAeAyOIMMX  OMacCHbIX W BPeAHbIX  TIPOU3BOJCTBEHHBIX  (DAaKTOPOB:
- TIOpa)KEHHWe 3JIEKTPUYECKMM TOKOM TIpM paboTe C HarpeTbIMU >KUAKOCTIMH U  Pa3IMYHBIMU
(bu3MyecKUMHU Teamu;

- TepMHUECKHE OKOT'M TIpU paboTe C HarpeThIMM >KUIKOCTSIMH W Pa3/IMUHBIMU (PU3HMUECKUMH TeJlaMu;
- TIope3bl pyK MpU HeOpe)kHOM obparieHuyd C j1abopaToOpHOM TOCYJoM W TPUOOpaMU W3 CTEKIa;
- BO3HUKHOBEHHUE TI0)Kapa MPH HeakKypaTHOM OOpalljeHHH C JIETKOBOCT/IAMEHSFOIUMUCS Y TOPIOUHUMHU
JKUJKOCTSMU.

1.3. Obyuaroiyecs J10/DKHbI 3HATh:

- KabuHeT (GU3WKKA YKOMILJIEKTOBAH Me/IanTeukol ¢ HabopoM HeoOXOAWMBIX MeJAWKAaMEeHTOB W
TepeBsi30UHbIX CPe/ICTB.

- KabuHeT ¢du3uku pabotaet ¢ 8.00 g0 15.30

- [IOTIO/THUTEJIbHbIE 3aHSITHSI C HeYCIIeBarol[MMH MPOBOJAATCS B Ha3HAaueHHbIM AeHb Heznenu ¢ 15.30 go
17.30

1.4. OOyuarolecss Tpy TMPOBEJIEHWH 3aHATHUN W OMBITOB 1O (M3MKE JO/DKHBI COOJIOAATH MpaBUiIa
Mo)KapHOW 0e30TacHOCTH, 3HATh MeCTa pAaCIlOJIOKeHUs] TIePBUYHBIX CPeACTB TI0XKAPOTYILEHHUS.
1.5. O KaXZOM HecuaCTHOM Cjyyae TIOCTPAJaBIIMH WM OYEBH/El] HeCYacTHOro ciaydas o00si3aH
HeMe/[JIeHHO COOOIIWUTh aJMUHHUCTPALIMKM TeXHWUKyMa, Bpauy. IIpM HeMCIpaBHOCTH 000pYy/A0BaHMS,
npucrnocob/ieHnid YW WHCTPYMEHTa  MpPeKpaTuTh  paboTy W COOOIIUMTH  TIPerno/iaBaTelio.
1.6. OGyuaromiyecsi, JOMyCTUBIIME HEBBITIOJHEHWE WM HapyllleHWe WHCTPYKLUMH I10 OXpaHe Tpy/a
OTCTPAHSIFOTC  OT  Jla/IbHEMINero TpoBeJeHUs abOpaTOPHOM WM TIPAaKTUYECKOH  paboThI.
1.7. ObyuatommMcsi 3arpeljaeTcsi IPUHOCUTL OCTPbIe, KOJIFOIMe, PeXYIre W Jpyrye OracHbie s
JKU3HU U 0e301acHOCTH TIPeIMEThI, XUMHUUECKHE BeIlleCTBa.

1.8. OOyuarommMcsi 3arpelaeTcss OTKPbIBaTh OKHAa U (pamyrd 0e3 paspelieHUs YUHTess.
1.9. O6yuarormMcst 3arpelaeTcss KpUuaTh Ha IepeMeHaX, Tak Kak KpUK MPUTYTUIIeT BHUMaHUe, CUZIeTh
Ha CTOJ1aX, Ka4aTbCs Ha CTYJ/IbSIX.

2. TPEBOBAHUSA BE3OITACHOCTMU ITEPEZI HAYAJIOM PABOT

2.1. TToarotoBuTh K pabote pabouee MecTo.

2.2. Y0e1uThCsl B UCTIPABHOCTH 000PY/[0BaHUS U TTPUOOPOB.

2.3.00yyaroimMcst 3arpeljaeTcsi BK/IOYATh 37eKTPo00OpyoBaHMe, OpaTh MOATOTOB/IEHHBIE K YPOKY
ripubopkl 6e3 paspeliieHus TIpernoaBaTe/is.

2.4. Tlpu npoBefieHUM 1abOpPaTOPHBIX pabOT BXO[ B KaOWHET TOJILKO MO 3BOHKY WM C pa3pelleHust
Tpero/iaBaTeis

3. TPEBOBAHUNA BO BPEMS PABOTbI

3.1. Tlpu pabote c mpubopamu U3 CTeK/Ia NMPUMEHSATh CTEK/ISTHHbIe TPYOKM C OTJIaB/IeHHBIMH KpasiMH,
MPaBWIBHO MO/OMPATh JUaMeTpPhl Pe3WHOBBIX U CTEK/ISHHBIX TPYOOK IpU MX COeJMHEHWH. A KOHIIbI
CMauMBaTh BOJOM, IJIMLIEPYHOM WU/IM CMa3blBaTh Ba3e/IMHOM.

[lpu cmemmBaHMM WM pa3baB/eHUM BeLECTB, COMPOBOXKJAMOLIEMCSl BblJe/leHUeM Terlla, ClefyeT
MoJib30BaThCsl  (happopoBOM WM TEPMOCTOMKOM TOHKOCTEHHOM XHWMHUUeCKOW mnocyoi. Bosbliive
XUMHUUEeCKHe CTakaHbl C pacTBOpaM{ HY)KHO TO/IHUMAaTh JBYMsSI PYKaMM TaK, UTOObI OTOTHYThle Kpas
(6bopTHKM) CTakaHa OMUpaInch Ha yKasare/bHble " Oosbive nasnbLbl.
3.2. OTBepcTre NMPOOWPKU WU TOPJIBIIIKO KOJIObI NMPU HAarpeBaHWM B HUX JKUKOCTEM HarpaBssTb B
cTopoHy OT cebst u oOyuyatomuxcsi. He formyckars pe3kue W3MeHeHHUs] TeMIepaTypbl U MeXaHU4eCKHX

y/1apoB.



3.3. He 6patb npubopsI € ropsiyeii >KUIKOCTBIO He3alUIIleHHBIMU PYKaMH, a TaK)Ke 3aKpbIBaTh COCY/IbI C
ropsiueii >KUIKOCTBIO TIPUTEPTOM TIPOOKOI /10 €r0 OCTHIBAHUS.

3.4. 3anpelaeTcss MpeBbIlIaTh Ipefiesibl AOMYCTUMBIX CKOpPOCTeM BpalljeHWs NpU J|eMOHCTpaLuu
1[eHTPOOEXXHOW MalllMHbI, YHUBEPCAJIbHOTO 3/IeKTPO/IBUTATe IS, BPAIIAIOIIerocst JUCKa M JIp. YKa3aHHBIX
B TEXHUUECKMX OIHUCAHUSX, CJIeJUTb 3a WCIPaBHOCTbIO BCeX KpervieHWd B 3TUX mpubopax
3.5. IIpu u3MepeHUM HaMpsKeHUH U TOKOB M3MepHUTe/bHbIe PUOOPHI MPUCOeAUHSTH TIPOBOIHUKAMU C
Ha/IeKHOW M30/sALuel, cHabKeHHbIMM HakoHeuHMKaMmu. [Ipy cOopke cxeMbl MCTOYHHK TOKa
TIO/IK/IFOUaTh B ITOC/IeJHIOK0 OYepe/pb.

3.6. 3ameHy fieTasiel, a Tak’)Ke U3MepeHHe COTIPOTHB/IEHUH B cXeMax y4eOHbIX yCTaHOBOK IPOM3BOJUTh
TOJIBKO I10CJ/Ie ee BBIK/IFOUeHUsI U pa3psiKu KOH/IeHCaTOPOB C MOMOLLbIO W30/IMPOBAHHOIO IPOBO/HUKA.
3.7. He Bk/touaTh O€3 Harpy3KH BBITIPSIMUTENN U He Jle/laTh Tiepek/It0ueHr B cXxeMax NpY BK/IIOUEHHOM
MUTaHUU.

3.8. He pomyckaTh mpsIMOro TMOMaJaHus B IJla3a yuuTens M 00y4yaroUMXcsl CBeTa OT 3/1eKTPUYeCcKon
OyTW, TIDOEKL[MOHHBIX armapaToB, CTpPoOOCKOMa ¥ Jia3epa TIIpU  JAE€MOHCTpAlMu  paboThI
3.9. He ocraBnate 6e3 Hai30pa BK/IIOUEHHbIE B CeTh 3JIEKTPHUUECKHWE YCTPOWCTBA W IMPHOOPEHI.
3.10. TIpu BbIMOTHEHNH Pa3/IMUHBIX BUOB paboT 1Mo (u3vKe yyaryecs JO/DKHbI Cl1e[j0BaTh CJIeAYIOIUM
TpaBUIaM:

OBIIME ITPABIJIA:
1. ByabTe BHUMaTeIbHbI, JUCIIUTIMHUPOBAHBI, OCTOPO>KHbBI. TOUHO BBITIO/HSNTE YKa3aHUS YUUTeIs
2. He pepxxute Ha pabouem MecTe TipeAMeThbl, He TpeOyromyecs /s BBIOJHEHUs 3aJaHUs
3. [Tepes TemM Kak MPUCTYITUTD K BBITIOJHEHUIO Pa0OTHI, TIATEbHO M3YUWTe ee OIMHCaHUe, YSICHUTe
XOZI, BBITIOJTHEHUSI.
4. He mpucTtymaiiTe K BBITIOJIHEHHIO pabOThI Oe3 pa3pereHust yUuTeJis.
5. Pasmerrjaiite ripubopbl, MaTepHasbl, 060pyZioBaHe Ha cBoeM paboueM MecTe TakuM 0Opa3om,
YTOOBbI UCK/TFOUUTD MX TIa/IeHHe WX OTIPOKU/IbIBAHHE.,
6. [ns mpenoTBpallieHUs TaJileHUs] CTeKJ/ISIHHbIe COCyZbl (MTPOOUPKH, KOJIOBI) TIpU TIPOBE/eHUM
OTIBITOB OCTOPOXKHO 3aKpervisiiTe B JlaliKe 1LITaTHUBA.
7. CrieguTe 3a UCIIPaBHOCTBIO BCeX KperleHUH.
8. He mpukacaiiTech ¥ He HakK/IOHsHTeCh (0COOEHHO C HeyOpaHHBIMHM BOJIOCAaMH) K BPAIAIOLIMMCS
YacTsIM MallllHBbI.
IMPABUIA BBITIO/JTHEHUSA PABOTHBI 1o QJIEKTPUUECTBY
1. Tlpu cOopke »>/eKTpUYeCKOW Lienmu u30eraiiTe TiepeceueHWss TPOBOJOB, He TI0Jb3yHTeCh
MPOBOAHUKAMU C W3HOIIIEHHOW W30/sliell U BBIK/IFOUATeISIMU OTKPBITOTO THUTIA (TIPY HATpsDKeHU!
Bhillle 42 B).
2. TlopknrouaiiTe 3/1eKTPUUECKYIO Lelb K ICTOYHMKY TOKa B TIOC/IEHIOI ouepe/ib, Korja ee cOopka
3akoHueHa. CoOpaHHYIO Lieb BKJ/IFOYATe TOJIBKO TIOC/Te TPOBEPKHM W C pa3pelleHusi yuuTels.
Hayuure HanpspKeHUs B LIETTH MOXKHO IMPOBEPUTD TOJIBKO MPeJHa3HAUeHHBIMHU [IJIs1 3TOT0 MPUOopaMu
WY yKa3aTe/sIMA HaTpsDKeHUsI.
3. He npukacaliTecb K HaXO/SIIMMCS IO/, HAlpPsDKEHUEM 3jIeMeHTaM Liely, JIMIIeHHbIM W30JISALUH.
4. He mnpwukacailiTech K KODITyCy CTal[MOHAPHOTO 37eKTPOOOOpPY/AOBaHUS M K 3aKUMaM JlaXe
OTKJTFOUEHHBIX KOH/IEHCAaTOPOB.
4. Tonb3yiTech UHCTPYMEHTaMH C U30JTUPYIOIUMH PYyUKaMH.
5. JInsg mpucoeidHeHHWs TOTpeOuTesiell K CeTH TMOJIb3YHTeCh IITENCebHbIMA COeJUHEHUSIMHU.
6. Tlo okoHuaHWM pabOTHI, TIPeXKZe BCEro, OTKIHUMTE WCTOYHMK TOKa, TOCje 4ero pasbepure
3/1IeKTPUYECKYIO LieTlb.
7. He ocrapssiiite pabouero Mecra 6e3 pa3peliieHus MperoiaBaTeJis.
8. OOHapyXMB HEWCITPaBHOCTh B 3/IEKTPUUYECKOM YCTPOUMCTBe, HaXOZSI[EMCsl TIOZ, HarpsDKeHHeM,
HeMe/[JIeHHO OTK/IFOUMTe MCTOUYHHK TOKA U CO00IIrTe 00 3TOM MperoaBaTestto.
ITPABWWIA BBIIIO/IHEHUE PABOTBI HA YCTAHOBJ/IEHUE TEIUVIOBOI'O BAJIAHCA
1. Pabora c ropsiueii BomoM Tpebyer 0CcOOOro BHUMAaHHMS M OCTOPOXKHOCTH TIPU CMeIHMBaHHWU.
BHyTpeHHH{d ~ cTakaH  KajopuMeTpa  He3all[MILleHHOM  pYyKOW  Tporartb  3arpelaeTcs.
2. BygpTe akKyparHbl TIpyd paboTe ¢ TepMOMeTpOM. Pa3melnBaTh BOJAY I'DaZlyCHUKOM 3arTipeliaeTcst
3. ITo oKOHUaHUM U3MEpPEeHUsI TeMIlepaTypbl TePMOMeTp yOpaTh B UeXoJj1 U TOJIOXKUTh Ha LIEHTP CTOJa.



4. TIpu paboTe co CTEeK/IOM (CTaKaH, LWJIMHJD) ObIThb BHUMATebHBIM U aKKYPAaTHBIM, He COBEpIIATh
PE3KHUX JBWKEHHH.
6. TIlo okoHuaHUM paboOTHI Bce 000PyZOBaHUe CAAeTCs 1abOpaHTy.

ITPABWIA PABOTBI C MEJIKUMU INTPEJMETAMUA

1. 3ampenaeTcst KWJaTb MeKWe MpeaMeThl (PUC, TOPOX).

2. BBITb aKKypaTHBIM MpU paboTe CO CTEKJIOM.

3. AKKypaTHO 00paIaThCs C UrOJIKOH, TocIe paboThl MOJIOXKUTE ee B QyTIsp.

ITPABWWIA BBITIOJITHEHUE PABOTBI I10 MEXAHUKE

1. ITepern, paboToii poBepbTe 3aKperieHre KOHCTPYKLIMH B JieprKaTerie.

2. He pomyckaiite najieHe Tpy30B U LLIapOB U T.J.

3. 3arperrjaeTcst Harpy>kaTb U3MepuTe/bHbIe TIPUOOPHI BhILLIE MPe/e/IbHbIX 3HaUeHHH, 0003HaueHHbIX Ha
WX IIKae

ITPABWIA BBITIO/THEHUS PABOTHI ITO OITITUKE

1. 3amperiaeTcst HarpaBJ/IsATh JIy4 CBeTa B IJ1a3a.

2. 3arpelijaeTcs UCTIOb30BaHHE MUKPOCKOTIA He TI0 ero MpsiMOMY Ha3HaueHHIo.

3. Tlpu pabore C MHKpPOCKOMNOM CO0/FOIaTh 0COOYI0 OCTOPOYKHOCTb TPU HACTPOWKE OCBEIeHUs
TIpeJMETHOTO CTeK/Ia.

4. 3aripelllaeTcsi HarpaB/sATh JIMH3bI (ONTUYECKHEe CHCTeMbl) Ha MOIIHbIe UCTOUHMKU CBeTa (COsHIIe,
TIPO’KEKTOPHBI U T.J.).

ITPABWJIA BBIIIO/THEHUSA PABOTHBI 11O OITPEJE/TEHUIO BJ/IAJKHOCTHU BO3Y XA
1. ITpu pabore ¢ rurpoMeTpoM CoOJIH0IaTh OCTOPOXKHOCTh

2. BypTe akKypaTHbI Mpy paboTe ¢ TepMoMeTpoM. Pa3melivBaTh BOAy IPalyCHUKOM 3aripelaeTcst

3. [To OKOHUaHWK U3MEPeHHs TeMIepPaTypbl TEPMOMETP yOpaTh B UeXoJ/1 U TIO/IOKUTh Ha L[eHTpP CTOoJIa.
4. TTpu paboTe €O CTEK/IOM OBITh TIPe/Ie/TbHO aKKYPaTHBIM.

4. TPEBOBAHUSA BE3OITACHOCTU B ABAPUMHBIX CUTYALIUAX

4.1. IIpu o6Hapy>KeHNH HEMCIIPaBHOCTH B paboTe 3/1eKTPUUECKUX YCTPOWCTB, HEMeJIEHHO MPeKpaTUTh
paboTy U OTK/IIOUMTH MCTOYHHK 3/IeKTponuTaHus. PaboTy mMpopo/pkaTh TOMBKO TOC/E yCTpaHeHHs
HEeHMCIPaBHOCTH.

4.2. Tlpy KOPOTKOM 3aMblKaHWe B 3JIeKTPHUECKUX YCTPOWCTBAX M WX 3aropaHUM, HeMe[JjIeHHO
OTK/TIOUMTh WX OT CeTH OPraHW30BaHHO MOKHHYTH romelreHre. COOOLMTE 0 ToXKape B OmMKawIIyto
YacTh W TIPUCTYINUTh K TYIIEHWIO Ouyara BO3TOPAHHUSI C TOMOIIbI0 YTJIEKUCIOTHOTO (TIOPOIIKOBOIO)
OTHETYIIUTE/IS] UJIU TIECKOM.

4.3. TIpu pa3nuBe JIETKOBOCILIAMEHSIIOLIeHCst )KUAKOCTH U ee 3arOpaHrH COOOLUTh YUUTe0, COOOIUTh
0 TIO’Kape B OJIMPKAMIITYIO MMO’KapHYIO YacTh U TIPUCTYIIUTh K TYLIEHWIO O0Yara BO3rOPaHUsi C TOMOLI[bIO
TIePBUYHBIX CPE/ICTB M0KapOTYIIEeHUS.

4.4. B cnyuae, ecnu pa3bunack naboparopHasi 1ocyja WA NPUOOpbI M3 CTeKsia, He cobuparth WX
OCKOJIKM He3alWIIeHHbIMH pyKaMH, a WCIO0b30BaTh /s 3TOW L@ IeTKy W COBOK.
4.5. Tlpy momyuyeHMM TpaBMbI OKa3aTh IMEPBYI0 IIOMOIIb TIOCTPaJaBlleMy, COOOMUTH 00 3TOM
aJIMUHUCTPALIMM TMUMHA3WW, Bpauy, MpU HeoOXOJUMOCTH OTIIPAaBUTh TOCTPa/aBILero B Oskaliiiee
neueOHOe yupexxeHue.

4.6. TIpy 1710XOM CaMOUyBCTBUHM COOOIUTH 00 3TOM YUUTeIO.

4.7. Tlpyn BO3HMKHOBEHMM HECTaH/APTHOM CHTyaluy ydYalljecsi J0/DKHbI COXPAHATh CIIOKOWCTBUE M
HEYKOCHUTE/TbHO BBITIO/HSTE YKa3aHUsl YUMUTeIs.

5. TPEBOBAHUSA BE3OITIACHOCTHU 110 OKOHYAHMNUN PABOTBI

5.1. OTK/IFOUUTD TeKTPUUECKHe YCTPOMCTBA U TIPUOOPHI OT UCTOYHHKA 3/IEKTPOITUTAHUS TI0 yKa3aHHIO
yuuTessl.

5.2. [IpuBecTH B MOpsiIOK pabouee MecTo.



5.3. 3akoHuUUMB paboTy, c1aTh 000PyA0BaHKE B 11€JIOCTH U COXPAaHHOCTH YUUTEITIO UK Tab0paHTy.
5.4. He yxonuThb ¢ pabouero mecta 6e3 pa3pelieHust yUuTes.
5.5. TiaTtenbHO BEIMBITE PYKH C MBIJIOM.

NHCTPYKISA
10 3/IEKTPOI0)KapHOU 0e30MacHOCTH B KaOuHeTe (PU3UKU

1. ByabTe BHMMaTebHbI, AUCLUTIMHUPOBAHbI, OCTOPO’KHBI, TOYHO BBITIOJIHSWTE YKa3aHUs YUUTes
2. He ocraBnsiiTe pabodero mecta 6e3 pa3spellieHus: yUuTess.

3. Pacrnionaraiite mpubopkl, MaTepuasnbl, 000pyj0BaHHe Ha pabouemM MecTe B TOpsiZiKe yKa3aHHOM
yuuTesnem.

4. He pep>xute Ha pabouem MecTe TIpeIMeThI, He TPeOyIOLecs [/t BBIOTHEHUS 3a/aHusl.

5. [lepep TeM Kak MPUCTYITUTh K BBITIOJTHEHHIO pabOThI, TIIATe/JIbHO U3YUUTe ee OMUCAHUs, YSICHUTE
X0/, BBITTOJTHEHHE.

6. TlpousBogute COOPKY 3/IEKTPUUECKUX LieTel, TepeKgroyeHrus] B HUX, MOHTaX W DPEMOHT
3JIEKTPUYECKUX YCTPOUCTB TOJILKO IIPU OTK/IFOYEHUH UCTOYHUKA [TUTAaHMUS.

7. He BK/IIOUaliTe NCTOYHUK 37IeKTPOITUTaHUsI Oe3 pa3pellieHus yUuTersl.

8. [IlpoBepsiiTe HanuuyMe HamNpsUKeHWss Ha UCTOYHMKe TMMTaHWA WM JIPYTMX  4YacTsx
3/IeKTPOYCTaHOBOK C TIOMOIIbIO YKa3aTesisi HallpSKeHUSI.

9. Cnenure, uToObBI M30JIALIMS TIPOBO/IOB ObIIa MCTIPaBHa, a HA KOHIIAX MPOBO/IOB HAKOHEUHUKH, TTPU
cOOpKe S7eKTPUYECKOM 1ieryd TIIPOBOJIa pacriojiaraiiTe akKKypaTHO, a HaKOHEYHWKH TUIOTHO
3aKUMauTe KJIeMMaMHU.

10. BeironHsifiTe Hab/ofeHUss W U3MepeHUs, COO/IO/as OCTOPOYKHOCThb, UYTOOBI C/yuailHO He
TIPUKOCHYTBCSI K OrOJIEHHBIM MPOBO/IaM/TOKOBEAYIIIMM YacTsM, HaXOJSALUMCS I10/, HallpsDKeHHeM.
11. He mnpukacailiTecb K KOHJleHCAaTOpaMm Jaxe TOC/Ae OTK/IIOUeHHs 3/IeKTPUUeCKOW LieMyd OT
VCTOYHVKA IeKTPONUTAHNS: X CHavyasla Hy>KHO pa3psiiuTh.

12. Tlo okoHuaHuUM pabOTHI OTK/IHOUWTE HWCTOYHUK 3JeKTPOIUTaHUs, TI0C/ie 4vero pasbepure
3JIEKTPUYECKYIO Liellb.

13. O6GHapy>KHB HEUCIIPABHOCTb B 3JIEKTPUUECKUX YCTPOMCTBAX, HAXOMAIIUXCS IO/ HampsDKeHHeM,
HeMe/lJIeHHO OTKJTFOUMTe MCTOUHUKHU 3JIEKTPOITUTAHUS U COO0IHTe 00 ITOM yUHUTETIO.

14. Ha ypokax (pU3MK{ TIpU OMNbITax He MO0JIb30BAThbCS 3aKWTaJKaMH, a TOJbKO CHMUYKaMU. BbITh
OCTOPO>KHBIM C OTHEM.

15. Cobstofath Mepbl TMOXKapHOUM 0e30MacHOCTH TIO TpeAyTpeXKJeHUI0 ToXKapa OT 3aMbIKaHUs
3/IEKTPUYECKUX CXeM, KOHTAaKTOB ITOZABO/SALIUX IIPOBO/OB.

16. B cnyuae moskapa BCIBIXHYBIIWM OrOHb TYIIWTb MECKOM, MeHOracuresreM, UMEHIIUMCS B
nabopaTopuy OTHETYIIIHUTE/IEM

17. BeinonHsiiTe TpaBWia TMOXKapHOW  0e30MacHOCTH TIpYM  BBITIOJIHEHWM — OTMBITOB U
5KCIIepUMeHTa/bHbIX 3a/laHNH.

18. B ciiyuae noykapa 3BOHHUTB 110 TesiedoHy 01.

19. 3anperriaeTcs MPUMeHsATh O€H3WH B KaueCTBe TOT/IMBA B CIIMPTOBKAX.

20. 3arpeljaeTcs UCMOMb30BaTh MeTa/ulMueckde acOecTHpoOBaHHble CeTKMU U HadTamuH
21. Henb3st OCTaBASTh BK/IOUEHHBIE 3JIEKTPO- U PaJUOyCTPOMCTBa Oe3 HaZ30pa M JIOMyCKaTh K HAM
TOCTOPOHHUX JIUL].

22. Tlpu BbIo/HeHHe paboT Ha yCTaHOB/IEHWE TeIVIOBOro OasiaHca BOAY C/iefyeT HarpeBaTh He
Bbile 60-700 °C

23. 3arpeljaercs 3aKUraTh CIIUPTOBKY oT Jpyrou ropsien CIIMPTOBKH.
24. TIpoBeseHue 1abopaTOpHBIX PabOT U JIEMOHCTPALMOHHBIX OIMBITOB C TIPUMEHEHHEeM pPTYTU
KaTeropuyecky 3anperaercs.

25. 3arpelljaeTcsi HarpykaTb H3MepuUTe/ibHble TIpUOOPHI  BBIlle  Tpe/ie/IbHbIX — 3HaueHWH,
0003HAUEHHBIX Ha UX IITKAJe.

26. YueGHble pubOpHI, TIpejHa3HAuUeHHbIe /i TPAKTUYeCKUX paboT yJaluxcsi, MPUCOeAUHSIOTCS K
HWCTOYHUKAM MUTaHUA C HallpsbkeHueM He Bbiille 42 B.



TPEBOBAHMS K ITOAI'OTOBKE, BBIIIO/JIHEHUIO 1 OTUYETY 110 JIABOPATOPHBIM

N

PABOTAM

¢ [Ipu BBINTOIHEHNY TaOOPAaTOPHBIX (IMPAKTHUECKUX) pab0T 00YyUarOIIUICS A0/DKeH 3HATh:
OCHOBBI U3MEpEeHMS;

®  BUBI ¥ (GOPMBI ITpeficTaBieHuss HHGopMaruu (rpaduk, popmya, Tabiuia);

® [paBWIa 3KCIUTyaTalliyd IPUMEHSIEMOT0 000pYy/10BaHMS;

* MareMaTuueckue QyHKIMU (TIpsiMasi U oOpaTHasi MPOTOPLMOHA/ILHOCT, JIMHeWHasi 1
KBa/IpaTUUHAasi 3aBUCUMOCTh, CUHYCOW/ja/IbHast 3aBUCUMOCTh)

AO/DKEH yMeTh:

®  [I0/1b30BaThCsl KOHTPOJIbHO-U3MEPUTE/TLHBIMU MPUOOpaMu;

®  TPOU3BOAUTDL PACUETHI U OTIPe/IeJIATh XapaKTep 3aBUCHMOCTH MeXX/y UCCTIelyeMbIMU
Be/TMUMHAMU;

® [POBOAWTH MaTeMaTHUeCKHe BHIUMCIEHUS C TIOMOIIIBIO KabKYJ/ISTOPa;

®  [IepeBOJUTH €JVHUI[bI U3MEPEHUS pa3/IMUHbIX (hHU3UUeCKUX BeIMUnH B cuctemy CU;

*  0hopMJISTH BLIBO/I.

OK , KoTOopbIe aKTya/ IM3UPYHTCS IIPU IIPOBeeHUH JIa00paTOPHBIX M MPAaKTHYeCKHUX padoT mo
¢pusuke:

OO11e KOMIETEHIINH:

OK 1. [ToHnMaTh CYIIJHOCTb U COLMAbHYI0 3HAUMMOCTb CBOeH Oyayieil mpodeccu, MposiBIATh K
Hell YCTOUUMBBIN UHTEpeC.

OK 2. Opranu3oBbIBaTb COOCTBEHHYIO /I€ATEbHOCTD, UCXO/IS U3 LIe/IM U CTIOCOO0B ee JOCTYKEHMUS,
orpe/ie/IeHHbIX PYKOBOJUTEJIEM.

OK 3. Anam3upoBaTh pabouyr0 CUTYaLHI0, OCYIIeCTB/ISATh TEKYIIUH U UTOTOBBIM KOHTPOJIb, OLIeHKY
Y KOPPEKIIUI0 COOCTBEHHOM JIesTe/TbHOCTH, HECTH OTBETCTBEHHOCTh 3a Pe3y/IbTaThl CBOEH pabOThI.
OK 4. OcymiectBifTe MOUCK HHPOpMayy, HeoOXoguMmou [y 3((eKTUBHOTO BbIMOIHEHHS
npoecCrOHa/NbHBIX 3a7a4.

OK 5. Vcnonb3oBate UH(GOPMALMOHHO — KOMMYHHKAL[MOHHbIe TeXHOJIOTMU B MPOQeCcCHOoHaIbHON
JlesITe/IbHOCTH.

OK 6. Pabortats B KoMaH/ie, 3¢ (deKTUBHO 00IaThCs C KOJIZIeraMu, PYKOBO/ICTBOM, KJTEHTaMH.

OK8 CamocTosATensHO oOnpefiensTh 3aJauyd MpPOQecCUOHAJbHOTO W JIMYHOCTHOIO Ppa3BUTHUSA.
3aHMMaThCsl caM00Opa30BaHNeM, 0CO3HAHHO T/IAHUPOBATh TIOBBIIIIeHHe KBaTU(HKaLY;

OK9 OpueHTHpOBaThC B YCAOBUAX 4YacTOM CMeHbl TEeXHOJIOTMM B NpodeccuoHanbHOU
JlesiTeIbHOCTY;

IIpaBu/ia npoBeeHNs 1a00PAaTOPHBIX U MPAKTHYECKUX PadoT

CTyZeHT [Jo/KeH TIOJrOTOBUTE OTBEThI HA TEOPeTHUEeCKUEe BOTIPOCHI K JIT13;

[Tepes Haua/IOM KaXk/[0M pabOThI TIPOBEPSIETCS TOTOBHOCTh CTy/ieHTa K JIT13;

I[Tocsie BBIMOTHEHUS TaDOPAaTOPHOM (MTPAaKTHUECKOH) paboThI CTY/IEHT [JO/DKEH TIPe/ICTABUTH OTUET O
TIpO/ie/IaHHOM paboTe ¢ 00CYKeHreM TIOTyYeHHBIX Pe3yJIbTaTOB U BLIBO/IOB;

Crygent, mpornyctuBiinii JI[13 1O yBa)KUTEbHOM WM HEYBa)KUTEIbHOW TpUUMHAM, 00s13aH
BBINOJTHUTE paboTy B JIOTIO/IHUTE/IbHO Ha3HAUEHHOE BPEMs.

OtieHka 3a paboTy CTYZIEHTY BBICTAB/ISIETCS C YYETOM TPe/IBapUTE/TLHOM MOTOTOBKH K paboTe, 10M
CaMOCTOSITe/IbHOCTHU TIPH €€ BBITIOIHeHWH, TOUHOCTH ¥ TPAMOTHOCTH OpOpPM/IEHHsI OTUeTa 1o paboTe.

JTansbl BINO/IHEHH /1a00PaTOPHBIX (MPAKTHYECKUX) padoT

1. ITocraHoBKa 3ajjauu padoThI

Ha miepBOM 3aHATHM CO CTy[€HTaMH TPOBOAWTCS oOILasi rmocTaHoBKa 3ajau. [IperogaBartesib MOXKeT
[laBaTh HeoOXO/KMbIe TIOSICHEHHS 110 METOAVKe TPe/ICTOSIIMX 1ab0paToOpHbIX (TMPaKTHYecKux) pabor.
[lepen TmipoBefeHWeM pabOTHI TIperiofiaBaTe/lb TPOBOAUT TIOCTAaHOBKY 3aZlau  KOHKPETHOTO
nabopaToOpHOTO WM MPAKTUYEeCKOTO 3aHSATHS. 3/1eCh Pa3bsCHSETCS TPYIIe CTYJeHTOB COZep)KaHue U



00beM KOHKpeTHOM Jj1abopaTtopHoi (TpakThueckoi) pabotel. Ilpexxzge Bcero, ¢hopMyaMpyrOTCs 1ieu,
3a/lauM, OCHOBHBIE 3Tartbl pabOoThI, TIOC/IeI0BATEILHOCTD U X0/, pellieHus. OTpe/ieNisiioTCs Co/iepyKaHue U
dopma rpe/icTaB/ieHNst pe3yabTaToB PaboThl. [IpOBOANUTCS MHCTPYKTaX 1m0 OXpaHe TPyZa C 3aMvChio B
)KypHaJI.

2. O3HaKoOMJIeHHe CTYy/IeHTa C CO/iep)KaHueM U 00beMoM paboThl.

Ha 3TOM 3Tarie CTyZAeHT [O/DKeH TIIaTelbHO U3YUUTh COJiepXKaHhe W 00beM TMpe/CcTosIel paboThl.
Ecnu mocraHoBKa 3aJjaud HeJOCTaTOYHO sICHA, OH MO)KeT oOpaTUTbCS K TIperojaBaTento 3a
JIOTIOJTHUTE/TbHBIMU ~ Pa3bsSICHEHUSIMU. 3aTeM CTYZEeHT TPUCTyNaeT K BbBITIOJTHEHHIO —3aflaHUs
nabopaTopHO# (TIpaKTHUeCKOM) pabOoThI.

3. ITopsiA0K BBINO/IHEHHUsI PadOTHI.

B CcOOTBeTCTBUU C yCTaHOB/IEHHOM TOC/Ie0BaTebHOCTBIO 3TAroB PaboThI CTY/IEHT BBINOJHSET 00beM
paboT, TpeAyCMOTPeHHBIX 3aZiaHueM. [Ipy yC/IOBUM BBIMO/THEHHS TTOJTHOTO 0O0bemMa paboThl CTYZeHT
TIpOBepsieT MPAaBUIBHOCTh Pe3y/bTaTOB U IpeJbsB/seT Iperno/jaBareso pe3yabTaThl paboTel, B Buje
pacyeToB WM 3arl0/IHEHHBIX Tabmui]. B ciydae 3aMeueHHBIX OLIMOOK, CTY/IeHT MPUHUMAET Mephl K X
VICIIDABJIEHUIO U 3aTeM CHOBA Ipe/bsBJseT pe3y/bTaTbl IperojaBare/to /A1 KOHTPOJs U IIpueMa
pe3ynbTaToB pabotel. Ecm B paboTe omMOOK He COZEp)KUTCS, TO TMPUCTYIAeT K COCTaB/IeHUIO U
oopmsieHHIO OoTYeTa 1o paborTe.

4. PerucTpanus pe3y/ibTaToB U 0(hopM/IeHHe 0TYeTa 1o padore.

[To Mepe TOro, Kak BBIMOJIHSIOTCS 3Tanbl jab0OpaTOpHOM (TIPAaKTHUECKOW) paboThl, CTy/AeHT
pPerucTpupyeT BCe pe3y/bTaThl CBOel pabOThl B BHje Tab/iul] UM TpadMKOB M TIPOBOAWT aHAIU3
TOJTyUeHHBIX pe3y/bTaToB. Bce pacueTbl /10/DKHBI ObITH ITOPOOHBIMU M 0(OPMIIEHBI B COOTBETCTBUH C
TpeOOBaHUSIMM YKa3aHHBIMU K 0()OPMJIEHUIO OTUeTa CTy/ieHTa 1o ero pabote. OTtueT 110 1abopaTOPHOI
paboTe fo/mKeH OBITH BBITIONIHEH B TeTPaZM AJis1 TabopaTOpHBIX paboT COOTBETCTBYOLIEro cryeHTa. Ha
OCHOBe TI0JTyUeHHBIX Pe3y/IbTaTOB CTYZAEHT MUIIeT TOoAPOOHBIN BHIBOZ,.

6. 3ak/IouMTe/TbHas YaCcTh J1a00paTOpHO (MPAaKTHYeCKO#) padoThI.

[Tocne OKOHUAHUWS COCTABJ/IEHUS OTYeTa CTYJEHT MPOBepPSieT ero MPaBWILHOCTh U yCTpaHseT ombku. B
KOHIIE 3aHSITUSI TeTpPajb C TOJHOCTBLIO BBIMOJHEHHOW paboTol caTh mpenojaBaTento. Eciu paboTa B
KOHLIe 3aHATHs OCTajiaCh He 3aKOHUEHHOW, COOOLIUTH 00 TOM IIpernojaBaTesio U Jozenats paboTy BO
BHEYPOUHOE BpeMsI T10 JIOTOBOPEHHOCTH (KeJlaTe/IbHO B 3TOT JIEeHb).

JIaGopaTopHasi paGoTa coCTaB/IsIeTCs MO C/IeAyoied 00001eHHON CTPYKTYype:

HavMeHoBaHMe HIeHTU(DULIUPYIOIIUX MTPU3HAKOB: « JlTabopaTopHas (mpakThUueckoi) pabote Ne

10 TeMe (HAaUMeHOBaHUe TeMbI)».

Llens paboTel. @opMyupyeTcsi B COOTBETCTBUM C COoZiepKaHueM paszena «Llenb paboTsi»,
COOTBETCTBYHOIIIeH TabopaTOpHOM (TIpaKTHUUECKOM) paboThI.

Mertoavka paboTsl. OnipesiesisieTCs B COOTBETCTBHU C YKa3aHHOM BBIIIe (POPMYJTUPOBKOM U TIPH
He0OX0/IMMOCTH YTOUHSIETCSI B 3aBUCUMOCTHU OT COJiepyKaHHsI KOHKPeTHOM J1abopaTopHO
(MpakTHUeCKOM) paboThI.

OTaribl BhIMIOHEeHUs1 paboThl. [IpUBOASTCS HOMepa ¥ HAMMEHOBAHUSI 3TaroB PaboThl, yKa3aHHbIe BIILIE.
[TocsieioBaTeILHO TI0 KaXKAOMY U3 TAroB NMPUBOJUTCS XapaKTePUCTHKA CO/Iep>KaHKsI BBITTOJTHEHHBIX T10
yTary pabor.

OTBeThI Ha KOHTPOJIbHBIE BOTIPOCHI PUBO/ISTCS BO BCEX JIaOOPaTOPHBIX (MpaKTUYeCKHX) paboTax.
BriBoibI 110 pabore. K 3Toi yacTy paboThI CTYZIEHT J0/DKeH ObITh 0COOEHHO BHUMATE/TbHBIM.

@O opMyMPYIOTCS BBIBO/IBI TEOPETUUECKOTO M MPAKTUYECKOTO XapaKTepa O BBITIOTHEHHOM
naboparopHo#i (TpakTHUeckoii) pabore. OOBIYHO BBIBO/BI M3/1aralOTCs ITOC/IeJOBATETBHO 10 KaXKIOMY
13 3TanoB paboTsl (0TueTa) — 1-2 BbIBOZAA. BBIBOBI (POPMYTMPYIOTCS B CKATOM U UeTKOH (opme.
BbIBOJ, 10/DKEH COZiep>KaTh CKaTyH0 MBIC/b O BHITIOJTHEHHOM JTarie paboThl, KakK pe3y/ibTar
aHa/IMTHUECKOH 1epepaboTKH Co/iep>KaHusl BBITIOJTHEHHOTo 3Tarna. He ciieyeT yka3biBaTh B BBIBOJAX
cojiep>KaHre ¥ 00beM BBITIOJTHEHHBIX paboT.



CtpyKTypa oT4yeTa 1o jiladopaTopHoil padoTe, BHINO/THEHHOM CTY/JeHTOM:

TEMa,

1[e/Tb paboThI,

TeopeTHueckoe 000CHOBaHMe,

MeTOZKa U3MepeHUH,

OTMCaHKWEe YCTaHOBKH,

TIOPSIZIOK BBITIO/IHEHUST Pab0ThI 1 00pabOTKHM pe3y/ibTaTOB U3MepPeHHH,

BBIBO/]

KOHTPOJTbHBIE BOTIPOCHI B KOHL[E Ka)KJJ0M pab0Thl, KOTOpbIe 00eCITIeUMBAOT TO/[TOTOBKY CTY/IeHTa K
eé sarure.

OBPABOTKA PE3YJ/IbTATOB U3MEPEHUMH (cm. ITPUJIOXKEHUE)
V3mepeHue pr3nuecKux BeTMUUH
IIpsiMmoe usmepeHue
KocseHHoe usmepenue
Bupl norpemHocTel M3MepeHui
Lena genenus wkasbl C
abCo/I0THAs TTOTPeIIHOCTh U3MepeHHH
nipubOpHast TIOTPeITHOCTb U3MepeHU
OTHOCHTeJIbHAs IOrPeLIHOCTb U3MepeHUN
MeTO/Ibl BIYMC/IEHUS TIOTPELIHOCTHY MPSMbIX M KOCBEHHBIX U3MepeHU
Tab/IMIIa PAaCUETHBIX POPMYT
3arurch pe3y/bTaTOB M3MepeHui

IIEPEUYEHbB JIABOPATOPHBIX PABOT I10 JUCIIUIIJIMHE "®U3UKA"

JlabopaTtopHasi pabota Nel

«Hccnedosarue ogudiceHust mena noo deticmeuem NOCMOSIHHOU CU/bL»

JlabopatopHasi pabota Ne2

«H3yueHue 3akoHa Bolins-Mapuomma»

JlabopaTopHast pabota Ne3

«H3mepeHue N0BEPXHOCMHO20 HAMSANCEHUST HCUOKOCTU

JlabopatopHasi paboTa Ne4

«M3mepenue 3/]C u BHympeHHe20 conpomue/aeHuUsi UCIMOYHUKA MOKa»

JlabopaTopHast pabota Ne5

«H3yueHue sig1eHuUs1 31eKMpPOMAHUMHOL UHOYKYUU»
JlabopatopHasi paboTa Ne6

«H3yueHue 3asucumocmu nepuood KonebaHuti HUMsHO20 MAssmMHUKA om OAUHbI HUMU»
JlabopatopHasi paboTa Ne7

«OnpedeneHue nokazamessi NpesOM/AEeHUS CMeKAa»
JlabopaTopHast pabota Ne8

«IIposepka ¢popmyabl MOHKOU AUH3bI»
JlabopaTopHast pabota Ne9

«H3yueHue uHmepepeHyuu u ougpakyuu cgema» (MoxkeT ObITh 3aMeHeHa Ha MPaKTHUeCKyH0 paboTy
"M3mMepeHue [/IMHBI CBETOBOM BOJIHBI C TIOMOLL[bIO AW(PAKLIMOHHOM peréTKy" )



IMTPNJIOXKEHUE
OBPABOTKA PE3YJ/IbTATOB U3MEPEHUN

N3mvepenue Gpu3nuecKnux BeTMUHH

B OCHOBe TOUHBIX eCTeCTBEHHBIX HayK jie)kaT M3MepeHUs. [Ipyu W3MepeHUWsIX 3HAUeHUs] BeJIMYUH
BLIP)XAIOTCSI B BH/I€ UMCEJI, KOTOPbIe YKa3bIBalOT BO CKOJILKO Pa3 W3MepeHHasl BeJIMUMHaA OOoJblile WIn
MeHbllle PYTrOM BeNWUWHBI, 3HaueHWe KOTOPOW TpPUHATO 3a eAuHuIly. [losiyueHHBle B pe3y/bTare
M3MepeHUi UMC/IoBble 3HaUeHUsI pa3/TMUHbIX BeJIMUUH MOTYT 3aBHUCETh APYT OT Apyra. CBsi3b MeXXAy TaKUMHU
Be/IMUMHAMH BhIpaXXaeTcs B BUZie POpMyJI, KOTOPbIe TIOKa3bIBalOT, KaK YMC/IOBbIe 3HAUEHUs OAHUX BeJIMUUH
MOT'YT ObITb Hal/IeHbI TI0 YUCIOBbIM 3HAUEHUSIM JIPYTHX.

[lpu wu3MepeHUsXx Hen30eXXHO BO3HUKAIOT TOrpeliHOCTA. Heob6XxoaWMo BiaZieTb MeTOJaMH,
MIPUMEHSIEMBIMU TP 00pabOTKe pe3y/bTaTOB, IMOJyUEHHBIX MPU W3MEPEHUsIX. ITO TO3BOJMT HAYUUTbCS
MoJIyuaTb M3 COBOKYIHOCTM H3MepeHH Haubosee OyiM3Kve K WCTWHE De3y/bTaThl, BOBPEMS 3aMeTHUTh
HECOOTBETCTBUS U OIIMOKH, pa3yMHO OpraHW30BaTh CaMW W3MEPEHUS] W TPABWILHO OL€HUTb TOYHOCTb
TMOJTyUeHHbIX 3HAUeHUH.

Ecnu u3mepeHue 3akirouaeTcsi B CpaBHEHUU J@HHOUW BeJIMUMHBI C [IPYTOM, OAHOPOIHON BeJIMUMHOM,
TIPUHSTOMN 3a eIUHUILIY, TO U3MePeHre B 3TOM C/Tydae Ha3bIBaeTCs TIPSIMbIM.

IIpsiMble (HemocpeACTBeHHBbIE) U3MEPeHHsA — 3TO TaKve U3MepeHHs, TP KOTOPbIX MbI MOTydaeM
YKMC/IEHHOe 3HaueHre W3MepsieMOW BeJTMUMHBI JIMOO TPSIMBIM CPaBHEHHEM ee C Mepoi (3TaloHOM), JTHOO C
MOMOIIIbI0 TIPUOOPOB, TPa[yMPOBAHHBIX B €JJMHUIIAX U3MEPSIEMOU Be/TMUWHBI.

OpiHakKo Jja/leKo He BCerjla Takoe CpaBHeHWe TPOM3BOJUTCS HETOoCpe[CTBeHHO. B OoJbIIMHCTBe
C/ly4yaeB M3MepsieTCsl He caMa MHTepecyrolljasi HaC BeJIMUMHA, a Pyrve BeJUUUHBI, CBS3aHHbIe C HEI0 TeMHU
WA WHBIMHU COOTHOILIEHWSIMM W 3aKOHOMEDHOCTSMH. B 3TOM ciiyuae [/ u3MepeHUs HeoOXOAMMOM
BeJIMUUHBI TIPUXOAUTCS TIpe/iBapUTeNIbHO U3MEPUTh HeCKObKO JPYTMX BeJIMUWH, M0 3HAUeHUI) KOTOPBIX
BLIUKCJIEHUEM OTIpe/ie/isieTCsl 3HaueHue NCKOMOM BesTMurHbL. Takoe u3MepeHre Ha3bIBaeTCsi KOCBEHHBIM.

KocBeHHbIe W3MepeHHs COCTOST W3 HeNOCpPe[CTBEeHHbIX W3MepeHUN OJHOW WU HeCKOIbKUX
BeJIMUMH, CBSI3aHHBIX C OTIPe/e/IsieMOM BeJTMYMHOMN KOJTMUeCTBEeHHOM 3aBUCUMOCTBIO, U BEIUMC/IEHHS T10 3TUM
JTaHHBIM OTIpe/ie/isieMOl BeTMUMHBI.

B u3mepeHUsix Bcerjila y4aCTBYIOT U3MepHUTe/bHbIE TTPUOOPHI, KOTOPbie OJHOW BeJUUMHe CTaBSAT B
COOTBETCTBHE CBSI3aHHYIO C Hell [IPyTyio, OCTYITHYIO KOJTMUeCTBEHHOM OlleHKe C TTIOMOII[bI0 HallluX OPraHOB
uyyBCTB. Haripyimep, cusie TOKa CTaBUTCSI B COOTBETCTBHE YT0JI OTKJIOHEHUS CTPeJTKY Ha IIKasie C [[eJIeHUsIMH.
[Tpu 3TOM [JO/DKHBI BBITIOJNHATHCS [Ba OCHOBHBIX YC/JOBUSI TIpOIjecCa W3MepeHHUs: OJHO3HAUHOCTh U
BOCITIPOM3BOAMMOCTb pe3y/bTaTa. 3TH [Ba YCJIOBHS BCerjla BBITIOJHSIOTCS TOJBKO TPUOIU3UTEBHO.
[ToaTomMy mpomecc M3MepeHHs COJePXXUT Hapsily C HaxXO0XKJeHHeM HCKOMOW Be/HYUHBI U OLIEHKY
HETOYHOCTHU U3MepPeHHsl.

CoBpeMeHHbIM WHXeHep M pabouuii  JO/DKeHbl YMEeTh OLIEHUTb IIOTPELIHOCTh pe3yJ/bTaToB
v3MepeHuil C yderoMm TpeOyeMoil HazexHOCTH. [ToaTomy Oosbilioe BHMMaHUe yaesnsieTcss 0OpaboTke
pe3y/ibTaTOB U3MepeHUid. 3HAKOMCTBO C OCHOBHBIMU MeTO/IJaMHK pacueTa TOTpeliHOCTel — 0/Ha U3 TJIaBHBIX
3a/1a4 /1Tab0paTOPHBIX Y MPAKTUUECKUX paboT.

ITouemy BO3HMKAIOT NIOrPELIHOCTH?

CyljecTByeT MHOTO TIPUYMH il BO3HUKHOBEHHUSI TIOTPeIHOCTed u3MepeHuil. [lepeuncium
HEKOTOpbIe U3 HUX.

ITporjecchl, TIPOMCXOASINME TIPU B3aUMO/IEHCTBHM NpHOOpa C OOBEKTOM H3MepeHWH, Hen30eXHO
W3MEHSIIOT Uu3MepsieMyl0 BeJiMuuHy. Haripumep, u3MepeHWe pa3MepoB JieTaji C  TIOMOIIbIO
IITaHTeHL[UPKYJIs, TIPUBOAUT K CKAaTHIO ZieTald, TO eCTb K M3MeHEeHHWIO ee pa3MmepoB. VHOr[a BIMsiHHUE
npubopa Ha U3MEPSIEMYIO BEJIMUHMHY MOXKHO C/le/laTh OTHOCUTEIbHO MaJlbIM, MHOT/IA YK€ OHO CPaBHUMO W/
Jla>Ke TIPeBBIIIAeT CaMy U3MepsieMYI0 BeJTMUHHY.

JIroboit mpubOp WMeeT OrpaHHUeHHbIE BO3MOXKHOCTH OZIHO3HAUHOTO OTNpeZiesieHuss W3MepseMOu
Be/IMUMHBI BC/Ie[CTBUe KOHCTPYKTMBHOW HeuzleaTbHOCTU. Hampumep, TpeHWe MeXIy pa3TAYHbIMU
JIeTa/IIMHM B CTPE/IOYHOM OJI0Ke amriepMeTpa MPUBOJUT K TOMY, UTO U3MEHeHHe TOKa Ha HEKOTOPYIO Maslyo,
HO KOHEUHYI0, BeJTMYMHY He BbI30BET U3MeHEeHHsI yTJia OTK/IOHEHUSI CTPesTKH.

- Bo Bcex mporieccax B3auMO/IefCTBHsI Tprbopa ¢ 00beKTOM U3MEPEHUSs BCErZia yUaCTBYeT BHELIHSS Cpejia,
rapaMeTpbl KOTOPOM MOTYT W3MEHSITbCS M, 3a4acTylo, Herpe/cKa3yemMbiM 00pa3oM. DTO OrpaHUUYMBaeT
BO3MOXXHOCTh BOCITPOU3BO/IMMOCTH YCIOBUYM M3MepeHus], a, C/iefloBaTelbHO, U pe3y/bTaTa U3MepeHUs..
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[Tpy BU3yasbHOM CHSITUM TIOKa3aHWM MpubOpa BO3MO)KHA HEOJHO3HAYHOCTb B CUUTHIBAHWU TOKa3aHUN
niprbopa BC/ie[CTBHE OTPAHNYEeHHBIX BO3MOKHOCTEH Halllero ria3oMepa.

BO/IBIIMHCTBO Be/IMUWH OTpe/ieisieTCsl KOCBeHHbIM 00pa3oM Ha OCHOBaHMM HAIllMX 3HAaHWUM O CBSI3U
HMCKOMOH BEJTMUMHBI C IPYTUMHU BEJIMUMHAMH, HETIOCPEICTBEHHO U3MepsieMbIMH Tprbopamu. OueBHIHO, UTO
MOTPEITHOCTh KOCBEHHOT'0 U3MepeHHUst 3aBUCUT OT MOTPEITHOCTeN BceX MpsIMbIX W3MepeHuid. Kpome Toro, B
OIITMOKM KOCBEHHOT'O U3MEPEHHsI CBOW BKJIaJ] BHOCST M OrPaHUUYEHHOCTh HAIllMX TO3HaHU 00 u3MepsieMoM
00beKTe, ¥ YIPOIIEHHOCTh MaTeMaTHUeCKOro OMMCAHUsS CBsi3el MeXXIy BeTMUMHAM{, U MUTHOPUPOBaHWE
BJIUSIHUS TeX BeJIMUKH, BO3/leliCTBHe KOTOPBIX B MPOLiecce W3MepeHUsi CUNTaeTCsl HeCyllleCTBeHHBIM.
Knaccuduxaiusa norpemrHocrei

1. AOCOMOTHOM MOTPEeNTHOCTBI0 — Pa3HOCTBI0 MEXIy HalJIeHHbIM Ha OIbiTe (M3MepeHHBbIM) * “HIM 1

VICTHHBIM 3HaueHHeM * “HCT HeKOTOpOil Be/IHUMHBI
H_Kmm B XED:T. (1)

AOGcCosTFOTHAs! TTOTPEITHOCTh MTOKa3bIBaeT, Ha CKOIbKO MbI OLIOaeMcsi IpH 3MepeHUH HEKOTOPOU BeTMUHHBI
X.

2. OTHOCHTE/BHOM TIOTPEIIHOCTRI0 PABHOM OTHOIIEHHIO Aa0COMIOTHOW TOTPEIIHOCTH K WCTUHHOMY
3HaueHUI0 U3MepseMOol BeTMUMHbI X

iy
SK = j{:—
ner. (2)
OTHOCHTe/bHAs TIOTPELTHOCTh TOKAa3bIBAeT, Ha KAKyl O/ OT MCTUHHOTO 3HAUEHWS BEJIWUYMHBI X MbI
orbaemcs.

KauecTB0 pe3ynbTaToB I/IBME‘EEHI/II‘/JI KaKOH-TO  BeMUMHbBI XapaKTepu3yeTcss  OTHOCUTeIbHOMN

norperHocThio — X, BesimuriHa "X MoxkeT 6bITb BbIpaKeHa B MPOLEHTax.

U3 dopmyn (1) u (2) cneayeT, uto /11 HAXOXKIeHUsT aDCOTFOTHON M OTHOCUTETbHOM MOTPeITHOCTeH
M3MepeHUi, Hy>KHO 3HaTh He TOJIbKO U3MEPEHHOe, HO U UCTUHHOEe 3HaueHue UHTepecyrolliell HaC BeJIMYUHBI.
Ho ecnu ucTWHHOe 3HaueHHe M3BECTHO, TO He3aueM TPOM3BOJUTH u3MepeHus. Llenb u3mepeHuii Bcerja
COCTOUT B TOM, UTOOBI Y3HaTh He U3BECTHOE 3apaHee 3HaueHHe HEKOTOPOW BeMUYMHBLI U HAWTH eCik He ee
WCTUHHOE 3HaueHue, TO XOTs Obl 3HaUeHHe, JOCTAaTOYHO Majio OT Hero oTinyvaroireecs. [Toatomy Gopmysibi
(1) u (2), onpenensitolljie BeJMUMHY TIOTPELIHOCTeN Ha MpakTUKe He TPUrofHbl. [Ipy mpakTHUYecKux
M3MepeHUsiX TIOTPeIIHOCTH He BBIUMC/ISIIOTCSA, a OLleHHWBalTCsa. [Ipu oljeHKax YUYMTBIBAIOTCS YC/IOBUS
MpOBeZIeHUs] KCIIepUMeHTa, TOYHOCTb MeTOJWKH, KauecTBO NMPUOOpPOB U psifi Apyrux ¢akTopoB. Haria
3a/lauya: HayYUTbCsS CTPOUTH METO/IMKY SKCIePUMeHTa U TMPaBWIbHO MCIO/b30BaTh TOMyUueHHbIe Ha OMbITe
JlaHHbIe 71 TOro, UT0Obl HAXOJUTH AOCTAaTOUHO O/M3KHEe K MCTUHHBIM 3HaueHWsI M3MepsieMbIX BeTMUMH,
pa3yMHO OLIeHHMBATh MOTPEIIHOCTU U3MepeHui.

T'oBOpsi O TMOTpelIHOCTSIX UW3MepeHuH, CjiefiyeT, TIpeX/ae BCero, YIOMSHYTb O IPyObIX
MOrPelIHOCTAX (mpoMaxax), BO3HMKAIOU[MX BC/e[CTBUE HeJOCMOTpPA SKCIepuMeHTaTopa  WIu
HEeMCIPaBHOCTH anmapaTypbl. ['pybbix ommmbok cienyet usberatb. Ec/ii ycTaHOBIEHO, UTO OHU MPOW30IILIH,
COOTBETCTBYIOII[HE U3MEPEHHUsT HY)KHO OTOpachIBaTh.

He cBs3aHHble € TpyObIMH OMIMOKaMM TIOTPELIHOCTH OMbITa Je/siTCS Ha CydyaiiHble U
cucTeMaTUUecKue.
cydaiiHble MOrpemrHoCTH. MHOTOKpPaTHO TOBTOPSII OJHU W Te >Ke U3MepeHHs], MOXKHO 3aMeTUTh, UTO
JIOBOJILHO 4acTO WX pe3y/bTaTbl He B TOYHOCTH PaBHbI [IPYT [IPYTY, a «IUISLIYT» BOKPYT HEKOTOPOTO
cpegHero (puc.l). [TorpemHocTy, MeHsOLLIYe BeJIMUMHY U 3HaK OT OIbITa K OMbITY, HAa3bIBalOT CTyYalHbIMHU.
CrnyualiHble TIOTPEITHOCTHA HEMpPOU3BOJILHO BHOCSITCSI SKCIIEPUMEHTAaTOpPOM BCJ/Ie[ICTBHE HECOBepIIeHCTBa
OpraHOB YYBCTB, C/Iy4YaliHbIX BHELIHUX (PAKTOPOB U T. [. Ec/iM MOrpelrHoCTb KaK[Oro OTZAeIbHOro
M3MepeHusl TIPUHIUMNMAIBHO Herpe/icka3yeMa, TO OHH C/lydaliHbiM 00pa30oM HW3MEHSIFOT 3HaueHHue
v3MepsieMOM BeNMUMHBbL. OTH TOTPELHOCTH MOJKHO OLIeHWTb TOJIbKO TMPH TOMOLY CTaTUCTUUECKON
00paboTKM MHOTOKPAaTHBIX M3MEePEHHI UCKOMOU BeJTUUHHBI.

CucreMaTHYeCcKHe MOTPeIHOCTH MOTYT ObITh CBsi3aHbl C OIIMOKaMu TpUOOPOB (HerpaBWU/IbHAS IIKasa,
HepPaBHOMEPHO PaCTATUBAOIIASICS TIPYKUHA, HEPaBHOMEPHBIH IIar MUKPOMEeTPUUeCKOTO BUHTA, He PaBHbIe
TJIeYd BeCOB U T. /I.) U C CaMOM TTIOCTAaHOBKOM oribiTa. OHM COXPaHSIIOT CBOIO BeJMUMHY (U 3HaK!) BO Bpemsi
JKCIIleprMeHTa. B pe3ynbraTe CHCTEMaTHUeCKMX TIOTPeIIHOCTel pa30pocaHHble W3-3a  CIy4YalHBIX
TOTPEeITHOCTel pe3yJbTaThl OMbiTa KOIeOJI0TCSl He BOKPYT UCTUHHOTO, 8 BOKPYT HEKOTOPOTO CMeIleHHOTO



3HaueHusi (PUC.2). MOTPeLIHOCTh KaKJOr0 M3MepeHUsi MICKOMOM BelIMUMHbl MOXKHO TpeZicKa3aTh 3apaHee,
3Hasl XapaKTePUCTHUKY Tprubopa.

| HBMEPEHHBIE‘.‘ JHAY EHHA |
I"IEME!FI EHHEIE SHAYEHHA 4

l [N

LiI1L 1)

[

| I"ICTHHHEI E JHAYEHHE | | CHCT EMATHYECKAT IIOTPENHOCTE
Puc.1 Puc.2

HoTHHHO £ sHAY EHHE |

Pacuet norpeiHocTei NpsiMbIX U3MepeHNH

Cucremarnyeckue norpemrHocTu. CrcreMaTiyeckye OMMOKY 3aKOHOMEPHBIM 00pa3oM M3MeHSIOT
3HaueHUs1 M3MepsieMO BeqMuWHbL. Hawnbosiee MpoOCTO TMOAAAIOTCS OLlEHKe TOTPEeIHOCTH, BHOCHMBIE B
v3MepeHusi MpUOOpaMu, eC/I OHHM CBsi3aHbl C KOHCTPYKTUBHBIMH OCOOEHHOCTSIMM CaMUX MPUOOPOB. ITH
TOTPEIHOCTA YKAa3bIBalOTCS B Tacroprax K npubopaM. [TorpemHocTv HEKOTOPhIX INPUOOPOB MOYKHO
OLIeHUTh U He 00paIasch K nacropty. [Ijii MHOTHX 3/1eKTPOM3MepHUTebHBIX NPUO0POB HEMOCPeICTBEHHO
Ha LIIKajle yKa3aH UX KJIacC TOYHOCTH.

Knacc Tounoctu npnﬁopaT— 3TO OTHOIIEeHWe abCOMIOTHOW TOTPeIIHOCTH TIprubopa gl K

X

MaKCUMaJbHOMY 3HAUeHUI0 HW3MepseMOW BEeJMUMHBI * “Ita¥, KOTOpOe MOXXHO OIpeJe/dTb C TMOMOIIbIO
JlaHHOTO Tpubopa (3TO CUCTeMaTHUecKasi OTHOCHTe/IbHas TMOTPeLHOCTh IaHHOTO TIpUOopa, BhIpa)keHHasl B

IMPpOLEHTaX OT HOMHHAJ/IAd IIKaJIbI I'I:'EIJ{)

AX
y= — 22 100%
X

T . Torpga

abCoJTI0THAs TTOTPELTHOCTh mpHb Takoro nprGOpa OIpe/esIeTCss COOTHOLIEHHEM:
= T—m
R 100% .

st 3/1eKTpor3MepHuTe/IbHBIX TTPHO0poB BBegeHO 8 kimaccos TounoctH: 0,05; 0,1; 0,5; 1,0; 1,5; 2,0;
2,5; 4.

Yem Omke u3MepsieMasi BeJIUMHAa K HOMHUHa/ly, TeM Oojiee TOUHBIM OyZeT pe3y/ibTaT H3MepeHwUs.
MakcuManbHass TOYHOCTb (T. €. HauMeHblllasg OTHOCUTE/IbHAsl OIMOKa), KOTOPYIH) MOXKeT 00ecreuMTb
JAaHHbIM TIpUOOpP, paBHAa KJAaCcCy TOYHOCTH. OTO OOCTOSATENILCTBO HEOOXOAMMO YUUTHIBaTH TPH
WCIO/Ib30BaHUM MHOTOIIKAIBHBIX TpubopoB. Illkamy Hajgo BbIOMpaTh C TakKUM pPacyeToOM, UTOOBI
r3MepsieMasi BeJIMUMHA, OCTaBasiCh B TIpefiesiax IIKajibl, Obljla KaK MOXKHO O/vke K HOMUHATY .
Ecmu Knmacc TOUHOCTH [ mpubopa He yKas3aH, TO HeOoOXOZMMO pPYKOBOJCTBOBAThCS CJIeAYHOIIUMH
TIpaBUIAMU:
- ABCo/MOTHAs OTPeIHOCTL MPUOOPOB C HOHWYCOM paBHAa TOUHOCTH HOHHYCA.
- ABComoTHas MOTPEIHOCTb PUOOPOB C (PUKCHPOBAaHHBIM ILLIarOM CTPE/IKU paBHa LieHe feneHus[1].
- ABCo/MoTHAs MOTPeIHOCTh [U(POBLIX TPUOOPOB paBHA eJUHHIIE MUHUMAIBHOTO pa3psija.

[y Bcex ocCTalbHBIX TPUOOPOB abOCOMIOTHAs TOTPELIHOCTh TIPUHUMAETCSl PABHOM TIOJIOBHUHE I[€HbI
JleNieHus.

CinyuaiiHble MOrpPemHOCTH. OTH TIOTPEIIHOCTA WMEHT CTaTUCTHUeCKWW XapakTtep U
OTMCBIBAIOTCSI TEOPYEH BEPOSITHOCTH. Y CTAHOBJIEHO, UTO TPU OU€Hb OOJIBIIIOM KOJUYECTBE W3MepeHWH
BEPOSITHOCTh TMOTYYUTh TOT WM MHOM pe3y/bTaT B K&XKAOM OTAe/TbHOM U3MePeHUH MOXKHO OTIPeZie/TUTh TPU
TOMOII[M HOPMaJILHOTO pacrpeziesienusi ['aycca. I1pu ManoMm umc/ie W3MepeHH MaTeMaTHdyeckoe OIiCcaHue
BEPOSITHOCTH TIOTyYeHUsT TOTO WX MHOTO pe3y/ibTaTa U3MepeHHs Ha3bIBaeTcsi pacrpeesieHeM CTbrOIeHTa
(6osiee mozpobHO 00 3TOM MOXKHO TIpounTaTh B Tocobuu CkeoprioBoi M. JI. «OmmbKu u3MepeHui
(bU3NUeCcKrUX BeTMUUH» ).

Kak >ke olLleHUTb UCTUHHOE 3HaueHue W3MepsieMOU BeJTMUUHBI?
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[TycTb npy U3MepeHur HeKOTOPOU BeTUUNHbI # vpr nosiyudv N pe3y/ibTaToB: };1, XE' A XN. Cpennee
apudMeTHUeCKoe Cepuu Uu3MepeHuM Omke K WMCTUHHOMY 3HaueHWI0 H3MepsieMOM Be/MUMHBbI, 4eM
OOJIBIIIMHCTBO OTZAEMbHBIX U3MepeHU. [/ momydeHusi pe3yabTaTa M3MepeHHsi HeKOTOPOi BeTMUUHbI 3
WCII0JIb3YeTCs ceyromui aJITOPUTM.
BrruncnsieTcs cpeHee apugmMeruyeckoe cepuu U3 N MpsiMbIX U3MepeHU: > K

Mg =1
Pa3psizi 3Haualleit 1udpbl aOCOMIOTHOM MOTPEIHOCTH OTpe/iesisieT pa3psij, epBoi N
COMHUTeNbHOW LM(pbl B 3HaueHWU pesysbTara. CreoBaTesbHO, CaMO 3HaueHHe pe3y/bTaTa HY)XHO
OKpyI/IATh (C MOMpaBKoOM) A0 To¥ 3Hauvamled Hudpbl, pa3psAjA KOTOpPoil COBHajaeTr C paspsAAoM
3Havamei 1u¢psl norpemrHocT. CHopMyTMpOBaHHOE TIPABWIO CJiefyeT TPUMEHSTh U B TeX Caydasx,
KOrI'/la HEKOTOpbIe U3 LU(P SIBISAIOTCS HYISIMU.
IIpumep.

= (0,900 + 0,004 kr

yrcsa 0,900 Heo6xoAMMO. 3arrch m= »<! 03Hauasa Obl, UYTO O C/IeYIOLIUX 3HAYAIUX I[UPPaX HUYEro He
W3BECTHO, B TO BPeMs KaK M3MepeHHUs 110Ka3a/id, UTO OHU PaBHbI HYJIIO. AT

BLIUNC/IS€TCS 0THOCHTe/TbHASA TOTPeNIHOCTh — & . [1py OKpyT/ieHnn &y = 7
OTHOCHTEJ/IbHOW TIOTPeIIHOCTH JOCTaTOUHO OCTaBUTh /jBe 3Hauallye [UQpbL. °F
pe3y/IbTaT CepHU U3MepeHHI HeKOTopoil (pu3uyecKoil Be/TMUMHBI MPE/CTAB/IAIT B BH/e HHTepBaia
3HayeHH# C yKa3aHHeM BepOATHOCTH IONajaHHsA MCTUHHOr0 3HaueHHMs B /JaHHbIN MHTepBaJl, TO eCTb

pe3ysibTaT HeoOX0AMMO 3amucaTh B BU/E:

X=X 10X X, =09

cp—

Ecmm TpHU U3MEPEHNHN MACChI TeJ/la IMOJIyUeH pe3y/ibTaT , TO IIMCATb HYJ/IM B KOHLIE

31ech M- TIOJTHasi, OKPYTJIeHHasi O TIepBOW 3Hauaimiedl Lu¢pbl, abCOMIOTHAs TMOTPELIHOCT W~ °F —
OKDYTJIEHHOEe C yYeTOM YyKe OKPYIJIEHHOM TOIpeIIHOCTH CpeJjHee 3HaueHUe u3MepsieMod BennuuHsl. Ilpu
3alUCH pe3y/IbTaTa M3MepeHUuH 0053aTe/IbHO HY)KHO YKa3aTh eJUHHILY W3MepeHHs] BeIMYNHBL.

PaccMoTpuM HeCKOJIbKO IPYMepPOB:

£,=234582

[Tyctb H%I/I V3MepeHUM [/IMHbI OTpe3Ka Mbl MOJYUWIN C/IeAyHoLUid pe3ynbraT: CF

'M 2002631

M30BITKOM abCOJ/IIOTHYIO TIOTPEIIHOCTb, OCTaB/sAsl OJHY 3Hauallylo mudpy Af :0102631‘:30:[]3 CM.
3Havaias 1u¢pa MOrpelIHOCTH B pa3psifie COThIX. 3aTeM OKpYIJsieM C MOIpPaBKOW CpefiHee 3HaueHue C
TOUHOCTBIO 10 COTBIX, T. €. [I0 TOM 3Hayvailel 1[udpbl, pa3ps KOTOPOM COBMajjaeT C pa3psoM 3Hayalleit

£ =2,34580% 2,35 Af 0,03

1UGbpbI MOrpenHocTy -~ °F E,= — = (0,013
CM. BBIUKC/IsIeM OTHOCUTE/IbHYHO MOTPELIHOCTh £ 235

Pe3ynbTar n3MepeHUit 3anUCbiBaeM Tak: °F
fz(E,ESiU,UB)CM;Ef=[jl[]13=1|3%;,1=0|9. )

[Tyctb rpu pacuete COTPOTHBJIEHUS MPOBOJHUKA MBI MOJTyYNTU cnefyromun

R

pe3yabTar: = CP = 28’?6?3 O U AR = 2:‘4652 OM. CHauana oOKpyriseM abCOJIFOTHYIO TIOTPeIIHOCTb,

cM. Kak rpamMoTHO 3amucaTh pe3y/bTaT U3MepeHuH IMHbI oTpe3ka? CHavasia OKpyTJ/isieM C

OCTaB/IsAsd OJHY 3Hayall[ylo L[Hc])é)g %6%3: %46559051H3 OI'-'I. 3aTeM OKpyIJifieM cCpe/iHee 3HaueHue C
g i

TOYHOCTBIO [0 HEHBIX . Brrunicisiem OTHOCHUTEJIbHYIO MOTrpelHOCTb
AR 3

£y =—=— w011
R, 29

Pe3yHLTaT I/IBMEPEHI/II‘;I 3dITMChIBAE€M TdK:

R=(2943) Om g =011=11%¢=09

[TycTb npu pacyeTe Macchl rpy3a Mbl [TOTYYUIN C/IeAYIOLIMK pe3yJ/IbTaT: m':P = 35?’ 436 KT U fm = 24: 126

Kr. CHauasia OKpyr/isieM abCOMIOTHYIO MOTPEIIHOCTh, OCTAB/ISIS OJHY 3HAYaIlyro Ludpy hm = 24,?26 w3
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g = 357,456 %360

Kr. 3aTreMm OKpyr/iieM cCpegHee 3HA4YeHHMe C TOYHOCTBIO [0 [OeCATKOB

Brruucnsiem OTHOCHUTEJIbHYIO IOIr'pelrHOCTb

_Am _ 30 0.083
36

chp

Pe3ynbTaT M3MepeHunii MacChl Ipy3a 3arrcbiBaeM Tak:

m=(360230) . &, =0083=83% =09

It

(DOPMYIHJII/I MopAA0K pacueTa OTHOCHUTEILHOM TMOrpenrHoCTr UCXoas U3 PACUETHBIX Cl)OpMyJ'I IMPpU KOCBEHHBIX
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BbIMonHsAsE KOCBeHHbIe M3MepeHUusi BeJWUWH, /i pacyeTa HeoOXOAMMO TIPHEP’KUBAThCS CeYIOLUX
MpaBUJI:

1.0rmipesienviTe abCOMOTHBIE MOTPELTHOCTU MIPSMbIX U3MepeHUM BeJTMUMH, BXOASIUX B (hOPMYJTy.

2. VI3mepnTe (pr3rueckre BeJTMUMHBI U BEIUMC/IMTE 3HaUeHHe MCKOMOU BeJTMUMHBI 10 (OPMYJIe ausm.

3. BbluMcIMTe OTHOCUTE/BHYH) TOTPELIHOCTh KOCBEHHOTO H3MepeHMsl BeJIWYMHBI, TO0/b3YSCh
COOTBETCTBYIOLMMHU GopMysiamMy U3 Tabauiisr 1.

Aa=a. . *oa.

4. Boiuncivte abCOMIOTHYIO MOTPELIHOCTh KOCBEHHOT'O M3MepPeHUsI BeJTHUHHBI: uam



Bonpock! 1 3aiauM Mo TeOpUH NMOrpeIHoCcTe

YTo 3HAaUUT U3MepUTh PU3NUECKYI0 BeMunHy? [IpuBenTe MpuMephl.

[ToueMy BO3HMKAIOT MOTPELIHOCTH U3MEPEeHU?

YTo Takoe abCO/FOTHAS MTOTPEIITHOCTE?

UTo Takoe OTHOCUTE/IbHAS [IOTPELIHOCTh?

Kakas rorpeliiHocTs XxapakTepusyeT KaueCcTBO u3Mepenus? [Ipuseaure rpumMepsl.

UTo Takoe JJOBepUTe/IbHbIN WHTEPBa?

[atiTe onpefiesieHNe MOHATUIO «CUCTeMaTUUeCKasi TTOTPeIIHOCTbY.

KakoBbl MpUUMHbI BOSHUKHOBEHUSI CUCTEMAaTHYeCKUX MOTPEeIIHOCTe?

YT0 TaKoe K/1acC TOUHOCTU U3MePHUTEeILHOTO nprbopa?

. Kak orpeiesisitorcsi abCoJTFOTHBIE TTOTPELTHOCTH Pa3uUYHbIX (PU3UUeCKUX MPUOOPORB?

. Kakue norpemHocT Ha3bIBatOTCsl C/Ty4YalHbIMU M KaK OHU BO3HUKAIOT?

. Onuiuure npoLeAypy BbIUKCIEHUs Cpe/iHel KBa/paTUUHOW MOTPEILHOCTH.

. OnuiuTe npoueypy pacueTa abCOMFOTHOM C/TyYaiiHOM TOTPEITHOCTH MPSIMBIX U3MepPeHHH.

. Uto Takoe «k03(pbULIeHT HaZeXXHOCTH» ?

. OT Kakux napameTpoB M Kak 3aBUCUT K03(duiimeHT CThI0feHTa?

16. Kak paccuuThIBaeTCs 1oJiHast abCOMIOTHAS ITOTPEITHOCTE MPSMbIX U3MEPEeHUH?

17. Hamwmmwmre ¢opMysbl A OnpesieieHUss OTHOCHUTETbHOW M abCOFOTHOW TIOTPEeITHOCTeH KOCBEHHBIX
H3MepeHUi.

18. CdopmynupyiiTe rpaBuia OKpyI/ieHUs pe3y/ibTaTa C MOTrPeLIHOCTbIO.

19. HaliguTe OTHOCUTEIBHYIO TMOTPELIHOCTb U3MEpPEHHsl [/IMHblI CTeHbl MPU TOMOLM DYJIETKH C LeHOU
ngenenus 0,5cM. MIsmepeHHasi Be/iMurHa coctaBuia 4,66m.

20. TIpu u3amepeHuM AJUHBI CTOPOH A 1 B mpsiMoyronbHUKa ObUTH AOMYIeHbl abCOTIOTHBIE TTOTPELTHOCTH
AA u AB cootBeTcTBeHHO. Hammimmre dhopmysy st pacueTa abCO/TIOTHOM MOTrpelHoCcTyd AS, TIomyueHHOM
TIpU OMpe/ie/IeHNH TI/I0IIa/In TI0 pe3yibTaTaM 3TUX U3MepeHHUH.

21. W3mepenue anuHbl pebpa Kyba L. umesno morpermHocts AL. Harmummre ¢Gopmysy A onpegesieHus
OTHOCHTEJIbHOU TIOTPeITHOCTA 00beMa Kyba 1o pe3ysibTaTaM 3TUX U3MepeHUH.

22. Teno aBUrasochk paBHOYCKOPEHHO M3 COCTOSIHUSA MOKOs. [l pacyera yCKOpeHUs U3MepWId IyTh S,
MIPOI/IeHHBIN TeJIOM, U BpeMsi ero [JBIKeHHUsi t. AOCOJIOTHBIE TOTPEITHOCTH 3TUX TPSIMbIX W3MepeHUH
COCTaBW/IM COOTBeTCTBeHHO AS u At. BriBegute ¢opmyny s pacueTa OTHOCHTE/bHOW MOTPeIIHOCTH
YCKOPEHMS 10 3TUM JJaHHBIM.

23. Tlpu pacuere MOIIHOCTH HarpeBaTesibHOTO MPUOOpPA MO AAHHBIM W3MepeHWl MOJy4YeHbl 3HaYeHUs
Pcp = 2361,7893735 Bt u AP = 35,4822 Brt. 3anuiuure pe3y/ibTaT B BHUJE [OBEpUTETbHOTO HWHTepBaa,
BBITIOJTHUB HEOOXOAUMOe OKPYTJIEeHHe.

24. Tlpu pacueTe Be/JMYMHBI COTIPOTHB/IEHUS MO JAHHBIM M3MEpeHW TOo/ydyeHbl C/leAyrolliye 3HauyeHUs:
Rcp =123,7893735 Om, AR =0,348 Om. 3anuimure pe3y/bTaT B BUJe [JOBEPUTE/NBHOrO0 HHTepBasa,
BBITIO/THUB HE0OX0/[UMOe OKpYTJIeHHe.

25. Tlpu pacuere BesMuMHBI KO3(ullMeHTa TpeHUs IO JaHHbIM K3MepeHWW TMOo/yuyeHbl 3HaueHUst
pep = 0,7823735 u Ap = 0,03348. 3anuimmTe pe3ynbTaT B BUZE [JOBEPUTENLHOTO WHTEPBasa, BBIMOJIHUB
HeoOXO0ZMMOe OKpYTJIeHHe.

26. Tok cuoit 16,6 A ompezesnsisicsi 110 TIpUOOPY C K/1accoM TOUHOCTH 1,5 M HOMMHaMOM IKaabl 50 A.
HaiiguTte abCcomoTHYIO MPUOOPHYO Y OTHOCHUTEIBHYIO TIOTPELTHOCTH 3TOT0 U3MEPeHUs.
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