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METOJUYECKHUE PEKOMEHJAIINU 110 ITPOBEJAEHNIO JIABOPATOPHBIX
3AHSAATUHN T10 ®U3UKE

COJAEPXAHUE:
[TpepucnoBue
YKazaHwus I10 MPOBeIEHNI0 MHCTPYKTaXKa 00yUaroIuXxcs Mo TeXHUKe 0e30MacHOCTH
TpeboBaHusi K MOATOTOBKE, BHITIOJTHEHUIO M OTUETY TI0 J1abopaTopHBIM paboTam
OO6paboTKa pe3y/IbTaTOB U3MepeHUH

INPEJNCJ/IOBUE

BeirosiHeHMe 1ab0paTOpHBIX pabOT pelllaeT MHOXKECTBO 3a7lau MO ()OPMUPOBAHUIO TBOPYECKOU
JTMYHOCTH CIIeLMaInCTa, COCOOHOr0 K CaMOpa3BUTHIO, CaM000pa30BaHHUI0, U CaMOe IJIaBHOe CIoCOOHOro
peanu3oBath cebsi B cOBpeMeHHOM Mupe. JIabopaTopHble 3aHSITUSL SIBISIFOTCS HEOTHEMJIEMBIM 37IEMEHTOM
u3yueHusi Kypca ¢usukuy, T.K. pabora B sabopatopuu (opMHpyeT OCHOBHbIE KOMIIETEHLUH: YUUT
CTYZIeHTOB CaMOCTOSITe/IbHO BOCIIPOM3BOAWUTh W aHA/JM3UPOBaTh (U3MUeCKUe SIBIEeHUs, 3aKperuisier
TeopeTUUecKue 3HaHUs, T03BOJIsIeT CTyJeHTaM OOYUYMThCS TOMyUYeHHIO TPaBUIbHBIX UMCIOBBIX 3HaueHWUN
¢u3NUeCKUX BEJIMUMH, TIPOBOJWTH JIOTUYECKWE PpacCyXKZeHuss W o0peTraTh HAaBbIKM WCC/IeI0BAHUS
3aBUCHMOCTU MeXK/y Be/IMUMHAMHU.

B cBs3u ¢ mepexogoM Ha oOpa3oBaresibHble CTaHApThl HOBOTO TOKOJIEHUS] U3MEHW/ICS TiepeueHb
nabopatopHeIX paboT, U CTasio HEBO3MOXXHBIM HCII0/Ib30BaHUe TeTpajiell nof pefakuyeit B. A. KacesiHoBa
(2007r.), pekomeHJOBaHHbIX MWuHHCTEPCTBOM 00pa3oBaHusi U Hayku Poccuiickodi ®Pepeparmu K
HCITI0/Ib30BaHKI0 B 00Opa3oBaTe/ibHOM TTpoijecce B 00Ijeo0pa3oBaTebHBIX yupexaeHusx Ha 2006 - 2010
yueOHbIl rof, (Y TBepK/aeH rnpuka3oMm MunobpHayku Poccuu ot 14.12.2006 Ne 321).

ITpu pa3paboTtke ysiabopaTtopHbIX paboT Mo (r3MKe 3a OCHOBY MHOI ObUIM B3SIThI JlaDopaTOpHBIe
pabotel u3 Terpagu B.A.KacksiHOBa, MOCKO/IBKY OHM XOpOLIO cebsi 3apeKOMEeH/IOBaJM B MHOTOJIETHEH
TIpaKTUKe.

YKA3AHUA
I10 ITPOBEJAEHNTIO NTHCTPYKTAXA OBYUAROIINXCSHA
I10 TEXHUKE BE30OITACHOCTHA

1. [Ins BOCIUTAaHUS y OOYyUarOI[UMXCS CO3HATEbHOIO OTHOIIEHHS W YCBOEHHUsS TMPAaBW/IBHBIX H
Oe30mMacHbIX METOZIOB U TpHUEMOB pabOThl MperojjaBaresisi 00s3aHbl MPOBOJUTH MHCTPYKTUPOBAaHUE U
o0OyueHue 00yuaroIuxcst 1o cob/oieHrI0 TpeboBaHU TeEXHUKU 0€301MaCHOCTH M TMTHEeHbI TPY/a.

2. IHCTpyKTaX U 00yuyeHHe 10 TeXHHKe 0e30MacHOCTH U MPOU3BOZACTBEHHOW CAHUTApHUU TIPOBOAUTCS
CO BCeMM 00OyuaroI[MMKCSl B BH/e: BBOJHOrO (Ipy MEpBOM IOCeleHrH KabuHeTa), Ha paboueM mecTe
(Tepe/; BLITIOJTHEHHEM J1ab0PaTOPHBIX U MPAKTUYECKUX PaboT).

3. Ha BBOAHOM HHCTPYKTa)ke TperojaBaTe/b [JO/DKEH O03HAKOMHMTL OOYUaroIMXCst C IpaBUIaMH
pacriopsiika B KabuwHeTe (W3UKH, TpaBWIaM{A TEXHUKH 0€30MacHOCTH W TWUTHMEHbI TPY/a, OMACHBIMH
MOMEHTaMH, C KOTOPBIMM MOXXHO CTOJIKHYThCSI B TIporjecce paboThl, U C COOTBETCTBYIOIIUMH MepaMH
TMPeI0CTOPOXKHOCTH.

4. BBOJHBIM HWHCTPYKT@X IIPOBOAMTCS B BHAE JIEKIWiH, Oeceiibl 3aBeAyHOIMM KaOMHETOM
(nperiofiaBaTenemM) GU3UKH.

5. IHCTpyKTaX Ha paboueM MecTe JOMO/HSET BBOJHBIM WHCTPYKTaX IO TeXHHKe 0e30MacHOCTH U
UMeeT 1Ie/IbI0 O3HAaKOMHUTb OOydYalolUxcss C TpeOOBaHWSAMH TPAaBU/ILHOM OpPraHU3alMy  COZIePXKaHUS
pabouero Mecrta, Ha3HaueHHeM IPHUCIIOCOO/IEHUI U OTpaXkAeHui, ¢ 6e30MacHBIMM MeToJaMu PaboThl U
MpaBWIaMM T0JIb30BaHUS 3allMTHBIMKA CPEJCTBAaMM, C BO3MOXXHBIMH OMAaCHbIMA MOMEHTaMH TIpU
BBITIO/THEHUM KOHKDETHOM paboThl, C 00s13aHHOCTSIMUA PaboTaroliero Ha CBoeM paboueM MecTe, a TakKkKe C
TpaBWIaMU TIOBE/IEHUSI TIPY BO3HUKHOBEHUH OTACHBIX CUTYaLIUH.

6. Ilo OKOHUaHWH HWHCTPyKT@)ka Ha pabouemM MecTe IIperojaBaresib paspelliaeT MPHUCTYaTh K
CaMOCTOATE/ILHOM paboTe TOJBKO TOC/Ie TOr0, KakK YOeAUTCs, UTO BCe yuall[iecs: YCBOUIA UHCTPYKTaX.

7. VHCTpyKTaX Ha paboueM MecTe [O/DKeH ObITb KpaTKUM, CO/iep)KaTh UeTKHe W KOHKDEeTHbIe
yKa3aHUs U B HEOOXOJUMBIX C/Tyuyasix COTIPOBOXKAAThbCS TMOKA30M TPaBWIbHBIX U 0e30TacHbIX MPUEMOB
BBIMOJ/THEHHUS pabOTHI.



8. B mpoljecce BbINOMHEHUsS] pabOThHI TpernojiaBatesib 00si3aH CHUCTEMATHUYECKH KOHTPOJIMPOBATh
BBITIO/THEHUE KaXKbIM OOYUarOIUMCS [JaHHBIX €My TPH MHCTPYKTaKe yKa3aHui o Oe30macHOM criocobe
BBITIOJTHEHUS pabOTHI.

NMHCTPYKIOUA
AJIA 00yYaOIIUXCS 10 OXPaHe TPYy/ia NPH BBINO/THEHUH J1a0opaTopHoii padoThl no ¢pusnke

1. OBIIME TPEBOBAHUSA BE30OITIACHOCTHA

1.1. K 3anHaTUAM B KabuHeTe (M3MKU U TIPOBe/leHUI0 J1ab0paTOpHBIX paboT Mo (u3Mke AOMYyCKarOTCS
obyuarormuecs 1, 2 u 3 Kypca, TIpoIe/ie HHCTPYKTaX TI0 OXpaHe TPy/la, MeAUIIMHCKUI OCMOTpP U He
VMMeloIlle TIPOTHBOIOKa3aHWi 1o 370poBbi0. OOyuaroliiecss K TIOATOTOBKE U TIPOBEeEHUI0
JIeMOHCTPALIMOHHBIX OMBITOB MO (PM3MKe [OMyCKAarTCs TOMBKO C paspelleHus Npero/iaBaTesisi U B €ro
TIPUCYTCTBUHU.

1.2. TIpu npoBeieHNH IEMOHCTPALIMOHHBIX OIMBITOB MO (PM3UKEe BO3MOXXHO BO3/I€MCTBHE Ha pabOTaroIux
U obyyarouuxcsi — C/leAyIOIIMX  OMacHbIX W BPeAHbIX  TPOU3BOJCTBEHHBIX  (PaKTODPOB:
- TIOpa)Ke€HWe 3JIEKTPUUeCKMM TOKOM TIpM paboTe C HarpeTbIMU >KUAKOCTIMH U  Pa3INYHbIMU
(hY31UeCKUMH TelaMu;

- TepMHUECKHE OXKOTH TIpH paboTe C HarpeThIMH >KUJKOCTSMHU U PA3/INYHBIMU (PU3UUECKUMH TeJlaMU;
- Tiope3bl pyK Tpu HeOpekHOM oOpalljeHMd C jabopaTopHOM TOCyJoi U TpubopaMu U3 CTeKa;
- BO3HUKHOBEHHUE TI0Kapa TMPU HeaKKypaTHOM OOpalljeHUH C JIerKOBOCTUIAMEHSIFOIIUMUCS U TOPHOUUMH
JKALKOCTSIMU.

1.3. Obyuaronyecs J0/KHbI 3HATh:

- KabuHeT (U3MKKA YKOMILJIEKTOBAaH MeJAarTeukoi ¢ HabopoM HeoOXOJUMBIX MeJUKaMeHTOB U
TepeBsI304HbIX CPeJICTB.

- KabuHeTt ¢u3uku pabotaet ¢ 8.10 g0 16.00

- IOTIO/THUTE/IbHbIE 3aHSTUSI C HEeYCIIeBaroL[MMU MPOBOJAATCS B Ha3HAaUeHHbIW JleHb Hepdenu ¢ 14.35 go
17.00

1.4. OOyuaroliecss TIpy TIPOBEZIEHWH 3aHATHUN W OMBITOB TI0 (PU3MKE [O/DKHBI COOJIIOJaTh TIpaBHIIa
ro)kapHo 06e30TMacHOCTH, 3HATh MeCTa pAacllO/IOKeHUs] TIePBUYHBIX CPeJCTB  T0)KapOTYILeHUs.
1.5. O KaKZOM HecyaCcTHOM Cjy4ae TIOCTPAJiaBIIMK WM OYeBH/El] HeCYaCTHOrO Ciaydas o00s3aH
HeMe/[JIeHHO COOOIIMTh aJMUHUCTPALIMM TeXHUKyMa, Bpauy. [Ip¥ HeuCIpaBHOCTU 00OpyZOBaHUS,
MpUCTIOCOO/IeHMt ¥ WHCTPYMEeHTa  TpeKpaTuTh  paboTy W COOOIIUTH  TIpero/jaBaTesko.
1.6. OGyuaroryecs, JOMYyCTUBIIME HEBBITIOJHEHHWE WM HapylleHHe WHCTPYKIMM T10 OXpaHe Tpy/a
OTCTPAHSIFOTCSI  OT  Jla/IbHEUINeT0 TpOBeJeHUs 1ab0OpaTOPHOM WM  TIPAKTUYeCKOH  paboThI.
1.7. ObyuatommMcsi 3aripeljaeTcsi IPUHOCUTL OCTpPbIe, KOJIIOIIMe, PeXYIe U Jpyrye OracHble Ajis
JKU3HU U 0e30MaCHOCTH TIPeJIMEThI, XUMHUUeCKHe BelleCTBa.

1.8. OOyuaroimMcsi  3arpeljaeTcss OTKPbIBaTh OKHa U ¢pamyrud 0e3 paspellieHUs YuUTess.
1.9. Obyuaromummcs 3arperiaeTcss KpUuaTh Ha TiepeMeHax, Tak Kak KPYK MPUTYIUIsIeT BHUMaHUe, CUJeTh
Ha CTO0JIaX, KayaTbCs Ha CTYJIbSX.

1.10. 3a mpuurHeHHBIH yIiepOd 00ydaroUiCs HeCeT MaTepPUabHYI0 OTBETCTBEHHOCTh B TIITUKPAaTHOM
pa3mepe. Bo3melnieHue yiepba mpou3BoAUTCs B TeueHue 1 Heflenu.

2. TPEBOBAHUA BE3OITACHOCTMU ITEPE]] HAYAJIOM PABOT

2.1. TloarotoBuTh K pabote pabouee MecTo.

2.2. Y6eauThCs B MCTIPAaBHOCTH 060pyj0BaHUs U TPUO0OPOB.

2.3.00yyaropMcsi 3arpeljaeTcsi BK/IIOYATh 37eKTPO00OpyAOBaHKe, OpaTh MOATOTOB/IEHHBIE K YPOKY
niprbops! 6e3 paspellieHys Mpero/aBaTeris.

2.4. Tlpu npoBeZieHnH 1ab0pPaTOPHBIX paboT BXOJ B KaOMHET TOJIBKO IO 3BOHKY WM C pa3pelleHust
TperoziaBaTe/is

3. TPEBOBAHUSA BO BPEMS PABOTbI

3.1. Ilpu pabote c mpubopamu U3 CTeK/Ia NMPUMEHSATh CTEK/ISTHHbIe TPYOKW C OIJIaB/IEeHHBIMH KpPasiMH,
MpaBWIBHO MO/OMpaTh JUaMeTphbl Pe3WHOBBIX U CTEK/ISHHBIX TPYOOK NpPU MX COeJUHEHWH. A KOHIIbI
CMayvMBaTh BOZOH, IJIML|EPUHOM WM CMas3blBaTh Ba3eJMHOM.



[lpu cmemmBaHMM WM pa3baB/eHUMM BeILECTB, COIMPOBOXK/AIOLLEMCSl Bblle/IeHHeM Teria, CaefyeT
MoJib30BaThCsl  (happopoBOl UM TEPMOCTONKOM TOHKOCTEHHOM XWMHUeCKOW mnocyfol. Bosblive
XUMHUUeCKHe CTakaHbl C paCTBOpPaMU HY)KHO TOJIHUMAaTh [BYMSI pyKaMH Tak, UTOObI OTOTHYThIe Kpasi
(6opTHKY) CTakaHa OINMpaInch Ha yKasaresbHble " OosbIve TnasbLibl.
3.2. OTBepcTHe NMPOOWPKU WM TOPJIBIIIKO KOOBI MPU HarpeBaHWM B HUX JKU/IKOCTEH HarpaB/siTh B
cTopoHy OT cebsi u oOyuaroruxcs. He omyckars pe3kue W3MeHeHHUs! TeMIlepaTypbl U MeXaHW4YeCKUX
y/lapoB.

3.3. He Gpatb mpubopsI C ropsiueii >KUAKOCTHIO He3alUI[eHHbIMU PYKaMH, a Tak)Ke 3aKpbIBaTb COCY/IbI C
ropsiuei JKUAKOCTBIO TIPUTEPTOM TTPOOKOM /10 ero OCThIBAHMS.

3.4. 3anpeilaercss TpeBbIIaTh Ipefe/bl JOMYCTHMBbIX CKOPOCTeM BpallleHWsi IIPU JeMOHCTpaLyy
1[eHTPOOe)KHOW MalllMHbI, YHUBEPCAIbHOTO 3/1eKTPO/IBUTaTe Isl, BPalllatoIlerocs AMcKa M JIp. YKa3aHHbIX
B TEXHMUECKMX OIUCAHUSX, CJIeJUTb 3a WCIPAaBHOCTBIO BCEX KpervieHWd B 3TUX mnpubopax
3.5. [Ipu U3MepeHUM HanpsyKeHWH U TOKOB M3MepHUTeNbHble MPUOOPHI MPUCOeANHSITh TIPOBOHUKAMU C
Ha/Ie)KHOW M301sLuell, CHaO)XKeHHbIMM HakKOHeuHWKaMu. [Ipu cOopke CXeMbl WMCTOYHHK TOKa
MO/JIK/TF0YaTh B ITOC/Ie/IHIO OYepe/b.

3.6. 3ameHy fieTasiel, a TakK)Xxe U3MepeHHe COMPOTUB/IEHUH B CXeMaX y4eOHBIX YCTAaHOBOK TIPOU3BO/UTD
TOJIBKO TI0C/Ie ee BBIK/IFOUeHHUsI U Pa3psiZiKi KOH/IEHCAaTOPOB C MOMOLbIO M30/IMPOBaHHOIO MMPOBO/HKKA.
3.7. He Bk/touaTh O€3 Harpy3KH BBITIPSIMUTEN U He Jie/laTh TIepeK/II0UeHH B CXeMaxX NPy BKFOUEHHOM
MUTaHUU.

3.8. He pomyckaTh MpsIMOTO TIOTIAZAHUS B TJla3a yuuTesss M 00yuyaroL[UXCsl CBETAa OT 3/IeKTPUUeCKOn
JyTH, TIDOEKL[MOHHBIX armapaToB, cTpoOockoma ¥ Jla3epa TMpU  JeMOHCTpaluyd  paboThl.
3.9. He ocraBnste 06e3 Haa30pa BK/IOUEHHbIE B CeTh 3/eKTPUUYECKUE YCTPOMCTBA W TPUOOPHI.
3.10. Ilpu BbIMOHEHNH pa3/TUUHBIX BHUIOB paboT 1o (u3vKe yyvaryecs JO/DKHBI C/Iej0BaTh CIeAYIOIUM
TpaBUIaM:

OBIIIME ITPABIJIA:

1. BypTe BHUMaTe/bHbI, AUCLIUTITMHUPOBaHbI, 0CTOPOXXHbI. TOYHO BBITMOHSINTE yKa3aHUsl yunUTe s

2. He nep»xute Ha pabouem MecTe MpeMeThl, He TPeOYIOIMecs [/isl BBIOTHEHUS 3aiaHus]

3. Tlepes TeM Kak MPUCTYITATH K BBITIOJTHEHNIO PA0OTHI, TI[aTeTbHO U3yUUTe ee OIHCaHue, YSICHUTE X0
BBITIO/THEHUS.

4. He npucTtymnaiiTe K BBITIOJTHEHUIO pab0OThI 6e3 pa3peleHus: yuuTers.

5. Pa3mernjaiite mprbopel, MaTepuasbl, 000pyi0BaHHe Ha CBOeM paboueM MecTe TakuM 00pa3oMm, UToObI
WCKJTIOUMTb UX Ta/leHre I ONPOKU/bIBaHKe.

6. [Ins1 mpefoTBpAlLieHus Ta/ieHHst CTeK/ISTHHBbIe COCYZbI (TTPOOUPKY, KOJIObI) TIPH MPOBE/IEHUH OTTbITOB
OCTOPOXKHO 3aKpeIuisiiTe B jiafke 1ITaTUBa.

7. Cnepyre 3a MCIIPaBHOCTBIO BCEX KPeIJIeHNH.

8. He npukacaiitech ¥ He HaK/IOHsSIMTeCh (0COOEHHO C HeyOpaHHBIMU BOJIOCAMH) K BPAII[AFOIIIUMCSI
YacTsIM MallUHBbI.

ITPABWUJIA BBITIO/IHEHUSA PABOTHI 110 3JIEKTPUUYECTBY

1. IIpu c6opKe 3meKTpUUeCKOi 1ieru n3beraiiTe repeceueHus MPOBOZOB, He TIOb3YNUTECh
MPOBO/IHUKAMU C U3HOIIIEHHOW U30JILIMeN U BBIK/TFOYATe/ISIMA OTKPBITOrO THUMaA (MPU HalpsbKeHUU
Bhillle 42 B).

2. TTopkrouaiiTe 371eKTPUYECKYTO LieTh K MICTOUHHUKY TOKa B TIOC/IEHIOI OUepe/ib, KOTza ee cOOpKa
3akoHuUeHa. CoOpaHHYyO 1elb BK/TFOUaliTe TOJILKO 10C/ie TIPOBepPKH U C pa3pellieHus yuuresis. Hamuuve
HanpsDKeHHUs B TeIM MOYKHO TIPOBEPUTh TOJIBKO TpefHa3HAUue€HHBIMHE [I7Isl 3TOr0 IPUO0paMu WITH
yKasaTressiMi HarpsDKeHUs.

3. He npukacaitech K HaXOJALMMCS MO, HAMPSDKEHWEM 3/IeMeHTaM LIeMH, JTUIIeHHbIM U30JISLUH.
4. He npuKkacaiitech K KOPITyCY CTallAOHAPHOTO 371eKTPO0O0PYI0BaHUS U K 3a)KUMaM Jlaxe
OTK/TFOYEHHBIX KOH/IEHCAaTOPOB.

5. ITosp3yiiTeCh UHCTPYMEHTaMM C U30JIUPYIOIIUMU PYyUKaMHU.

6. [lns1 mpricoeiuHeHUst TOTPeOUTe el K CeTH IMOJIb3YUTeCh IITeTICe/TbHBIMU COeTUHEHUSIMU.

7. I1o okoHUaHUM paboThI, TIpeXK/ie BCero, OTK/IFOUNTe UCTOUHUK TOKA, TI0C/Ie yero pa3bepure
3JIEKTPUYECKYIO LIellb.

8. He octaBnsiiTe pabouero mMecta 6e3 pa3pellieHusl yUUTeJIsl.



9. O6Hapy>KVB HEUCIIPABHOCTb B I€KTPUUECKOM yCTPOMCTBE, HAXOSIIEMCS M0/, HalpsDKeHHeM,
HeMeZJIeHHO OTK/TFOUMTe MCTOYHUK TOKa M Coo0IMTe 00 3TOM yUUTeITI0

ITPABWUJIA BBITIO/IHEHUE PABOTBI HA YCTAHOBJIEHUE TEIUVIOBOI'O BAJIAHCA
1. Pabota c ropsiuei Bozioit TpebyeT 0c060ro0 BHUMaHUsI U OCTOPOXKHOCTU TIPU CMeILLIMBaHUH.
BHyTpeHHMI CcTakaH KaJlopuMeTpa He3alUIlleHHOW PYKOUM TpOraTh 3arpelaeTcs.

2. BypTe akKypaTHbI 1pu paboTe ¢ TepMoMeTpoM. Pa3MelnBath BOo/ly rpaZlyCHUKOM 3ariperaeTcst
3. ITo OKOHUaHUM W3MEePEeHHs TeMITePaTypbl TEPMOMETP yOpaTh B U€XO0JT U TIOJIOXKUTH Ha LEHTP CTOJIa.
4. ITpu paborte co cTeKIoM (CTakaH, UAIUHAP) ObITh BHUMAaTeIbHBIM 1 aKKypaTHBIM, He COBepIIaTh
Pe3KUX [IBYKEHUM.

5. ITo okoHuaHuu paboThl Bce 000py/J0BaHKE C/laeTCsl T1ab0paHTYy.

ITPABUJIA PABOTBI C MEJIKUMMU ITPEIMETAMMA

1. 3arpelriaeTcst KuJaTh MeKUe rpeaMeThl (PUC, TOPOX).

2. BbITh aKKypaTHBIM TIpH paboTe CO CTEKJIOM.

3. AKKypaTHO 00palaThCsi C UTOJIKOH, TOC/Ie paboThI MOJIOXKUTE ee B QyTsp.

ITPABWUJIA BBITIO/THEHUE PABOTBI ITO MEXAHUKE

1. Tlepen, paboToii MpoBepbTe 3aKperieHre KOHCTPYKLIMM B ZieprKaTerie.

2. He ponyckatiTe mazieHue Tpy30B U I1apOB U T.J.

3. 3ampelraeTcs Harpy>kaTh U3MePUTe/IbHbIE PUOOPHI BhIIIIE MPe/ebHbIX 3HaUeHUH, 0003HaUeHHbIX Ha
UX LlIKase

ITPABIWWIA BBITIO/THEHVSI PABOTHI ITO OIITUKE

1. 3anpelijaeTcsi HarpaB/IATh JIy4y CBeTa B I/1as3a.

2. 3amnpelljaeTcst UCMO/Ib30BaHKe MUKPOCKOIIA He T10 ero NpsIMOMY Ha3HaueHHUIO.

3. I[Ipu paboTe ¢ MUKpOCKONoM cob/0/jaTh 0CO0YI0 OCTOPO’KHOCTD NPY HACTPOMKe OCBelleHus
NpeIMETHOTO CTeKJIa.

4. 3anpelijaeTcsi HaNPaBJISATh JIMH3bI (ONTUYECKHe CUCTeMbl) Ha MOIL{HbIe NCTOYHUKY CBeTa (COJHIIE,
NIPOKEKTOPHI U T.J.).

ITPABWJIA BBIIIO/THEHUS PABOTHI 110 OITPEAE/JIEHVNHO BJIAJKHOCTU BO3YXA
1. ITpu pabore c rurpomeTpom cobI0JaTh OCTOPO’KHOCTD

2. ByapTe akkypaTHbI 1pu paboTe ¢ TepMoMeTpoM. Pa3MerMBaTh BOAY rpaJlyCHUKOM 3ariperiaeTcs
3. I[To oKOHUaHWY U3MepeHus TeMIIepaTypbl TEPMOMETP yOpaTh B UexXoJ/I U TIOJIO’KUTDb Ha LIeHTP CTOJIa.
4. TTpu paboTe O CTEK/IOM OBITh MPee/TbHO aKKYPaTHBIM.

4. TPEBOBAHHSA BE3OITACHOCTU B ABAPUMHBIX CUTYAIIUSX

4.1. TIpu obHapy>KeHUHN HEUCTIPABHOCTH B paboTe 3/1IeKTPUUYEeCKUX YCTPOUCTB, HEMeIJIEHHO MPeKPaTUTh
paboTy U OTK/TFOUUTh UCTOUHHK 3JIEKTPONUTaHUsl. PaboTy Npo10/pKaTh TOBKO TIOC/Ie YCTPAHEeHUST
HEeHCITPaBHOCTH.

4.2. IIpy KOPOTKOM 3aMbIKaHUe B 37IEKTPUUECKUX YCTPOUCTBAX U UX 3aropaHyd, HeMe/JIeHHO
OTKJTFOUUTh UX OT CETH OPTaHWU30BAHHO MOKUHYTH roMeltjeHre. COOOIUTD O MoKape B OJIMKaNIIIy 0
YacTh M MPUCTYIIUTD K TYLIEHUIO 04ara BO3rOPaHUsi C MOMOIIbIO YTJIEKUC/IOTHOTO (TIOPOLLKOBOTO)
OTHETYILUTeJISI U/IU TIECKOM.

4.3. Tlpu pa3nuBe JIErKOBOCIIZIAMEHSTIOLIEHCS )KUIKOCTH U ee 3arOpaHuy COOOIUTh YUHUTEITI0, COOOIIUTh
0 TI0Kape B O/IMKaMIy 0 MOYKapHYI0 YacTh U TIPUCTYIUTD K TYIIIEHHWIO Ouara BO3rOpaHusi C OMOIIbIO
TepPBUYHBIX CPE/ICTB MOKAaPOTYILIEHUSI.

4.4. B cnyyae, ecnu pa3buack mabopaTopHasi IoCy/ja UK pUOOopkI U3 CTeK/Ia, He cCoOUpaTh X
OCKOJIKM He3all[UIeHHbIMU PYKaMH, a UCII0/Ib30BaTh [jIs1 3TOM 1€/ 1IeTKY U COBOK.

4.5. TIpu nosryueHUy TpaBMbI OKa3aThb MePBYIO TIOMOII[b IOCTPa/iaBIIeMy, COOOLUTh 00 3TOM



a[IMMHHCTPaLIUV TUMHA3UH, Bpauy, IpY He0OXOAWMOCTH OTIIPAaBUTh ITOCTPa/jaBlIero B O/Kaiiee
nevebHOe yupexzeHHe.

4.6. TIpu 1JI0XOM CaMOYYBCTBUH COOOIIUTE 00 3TOM YUHTEITHO.

4.7. Tlpy BO3HUKHOBEHHH HeCTaH/IapTHOM CUTYalUy yJallyecs JO/DKHBI COXPaHSTh CTIOKOWCTBYE U
HeyKOCHHUTE/TbHO BBITIO/THSATE YKa3aHUs YUUTeJIs.

5. TPEBOBAHHSA BE3OITACHOCTMHA I10 OKOHYAHUWUA PABOTBI

5.1. OTK/TIOUNTE 3/IeKTPUUECKHe YCTPOKCTBA U IMTPUOOPHI OT UCTOYHUKA 3/IEKTPOITUTAHUS 10 YKa3aHHIO
yuuTes.

5.2. TIpuBecTH B MOpsAZOK pabouee MeCTo.

5.3. 3akoHuuB paboty, ciaTh 000pyZ0BaHKe B L{e/IOCTU ¥ COXPAHHOCTH YUMTEJII0 WK 1aDOpaHTy.

5.4. He yxonuThb ¢ pabouero mecta 6e3 pa3perieHust yUnTess.

5.5. TwiaTenbHO BBIMBITE PYKH C MBIJIOM.

NMHCTPYKIOUA
TI0 3JIEKTPOI0)KapHO! 0e30MacHOCTH B KaduHeTe Pu3uKu

1. By,que BHHUMATeEJ/IbHbI, AUCLHUIIJIMHUPOBAHEI, OCTOPO>KHbBI, TOYHO BBITO/IHSIUTE YKa3dHUs yUuTesad

2. He ocraBnsiiTe paboyero mecta 6e3 pa3peleHus: yuuTers.

3. Pacrionaraiite npubophbl, MaTepyasbl, 000pyZoBaHHe Ha paboueM MecTe B MOPs/JKe YKa3aHHOM
yuuTesneM.

4. He pep>xute Ha pabouem MecTe TIpeIMeThI, He TPeOyIOLrecs /ISl BBITTOTHEHUs 3aJaHusl.

5. Ilepes TeM Kak MPUCTYIIATh K BBIMOJTHEHUIO PA0OTHI, TIL[aTeJTbHO U3yUUTe ee OMUCAHUS, YSICHUTe
X0/, BbITTO/THEHNE.

6. ITpousBoauTe COOPKY 3/1€KTPUUECKUX LieTiel, TiepeK/IIoueHust B HUX, MOHTa)K U PEMOHT
371eKTPUUECKUX YCTPOUCTB TOJIBKO TIPU OTK/IFOUEHUU UCTOYHUKA MMUTAHUS.

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

8. [IpoBepsiiiTe HaMUKe HAMPSDKEHUSI HA UCTOYHUKE TTUTaHUS WU APYTUX YacCTIX
3/IeKTPOYCTaHOBOK C TTIOMOIIbIO YKa3aTesisl HallpsKeHUsI.

9. CriepriTe, uTOOBI M30JIALHS TTPOBOZOB ObIIa MCIIPABHA, @ Ha KOHI[AX MPOBO/[0B HAKOHEUHUKH, TIPH
cOopKe 371eKTpUUECKOM 11eMy TIPOBO/ja pacrioyiaraiite akkypaTHO, @ HAKOHeUHUKHU TIJIOTHO
3aKMMauTe KJIeMMaMHU.

10. BeinosiHsiiiTe HabMOIeHUS U U3MepeHusi, COB/T0/iasi 0CTOPOYKHOCTb, UTOOBI C/TyYaiiHO He
TPUKOCHYTHCS K OrOJIEHHBIM MPOBO/,aM/TOKOBEAYILIMM YaCTsIM, HaXOASALUMCS 110/, HalpsKeHUeM.
11. He npukacaiiTech K KOHZieHCaTopaM Jia>ke Mocjie OTK/TIOUEHUS 3/IeKTPUUeCKOM Lienu OT
VCTOYHUKA TeKTPONUTAHNS: X CHavyala Hy>KHO pa3psiiuTh.

12. Tlo okoHUaHUM pabOThI OTK/IIOUNTE UCTOYHUK 37IeKTPOITUTAHUS, TI0C/Ie yero pa3bepure
3JIEKTPUYECKYIO LIellb.

13. O6Hapy>KKB HEUCIIPABHOCTD B /IEKTPUUECKUX YCTPOMCTBAX, HAXOASAIIUXCS M0/, HalpsKeHreM,
HeMe/lJIeHHO OTKJTFOUMTe UCTOUHHWKU 3JIEKTPOITUTAHUS U COOOLUTe 00 3TOM YUUTETIO.

14. Ha ypokax (hv31KM MpH OMbITaX He MOIb30BaThCS 3aKUTa/IKaMH, a TOJbKO CIIUYKaMH. BbITh
OCTOPOXXHBIM C OTHEM.

15. CobmroiaTh MephI MOXKapHO# 6€30MacHOCTH 110 TpeAYTIPEX/IeHHUIO MoXKapa OT 3aMbIKaHUs
3JIEKTPUYECKUX CXeM, KOHTaKTOB MOZABO/SALIMX IIPOBO/IOB.

16. B cnyuae no)kapa BCIBIXHYBILMIM OTOHb TYLIWTh TIECKOM, NTeHOracuTe/1eM, UMEIOIIUMCS B
nabopaTopu OTHETYIIUTE/IEM

17. BeIno/iHsiiTe TIpaBU/Ia MOKapHOUM 6e3011aCcHOCTH TPU BLITIOJTHEHUU OTIHITOB U
5KCIIepUMeHTa/bHbIX 3a/laHNM.

18. B ciiyuae noykapa 3BOHUTB 110 TesiepoHy 01.

19. 3anperriaeTcss MpUMeHsATh O€H3WH B KaueCTBe TOTIMBA B CITUPTOBKAX.

20. 3aripelijaeTcsi UCTOIb30BaTh MeTal/Iiueckre acoecTHpOBaHHbIE CETKH U HaTaluH

21. Henb3st OCTaBASTH BK/IFOUEHHBIE 3IEKTPO- U PA/IJUOYCTPOMCTBA 6e3 Ha/[30pa | [IOMyCKaTh K HUM
TOCTOPOHHUX JIUL].

22. Tlpwu BbInosiHeHHe paboT Ha YCTaHOBJIEHHE TeTVIOBOTO 0aslaHca BOAy CrelyeT HarpeBaTh He



BrItze 60-700 °C

23. 3anpeljaeTcs 3a)KUraTb CIIUPTOBKY OT PYrOW ropsiiield CIUPTOBKU.

24. TIpoBepeHue 1abopaTOPHBIX PAOOT U IEMOHCTPAIIMOHHBIX OTILITOB C IIPUMEHEeHUEM PTYTH
KaTeropuuecKy 3arperaeTcs.

25. 3ampelrjaeTcst Harpy>kaThb U3MepHUTe/IbHbIE PUOOPHI BhIIIIE TIPe/eTbHBIX 3HAUEHHH,
0003HaueHHLIX Ha UX IIIKaJe.

26. YuebHble pubOpKI, TIpeiHa3HaUeHHbIe /1JIs1 TIPaKTHUeCKUX PaboT yualuxcsi, PUCOeAUHSIIOTCS K
WCTOYHMKaM MUTaHUs C HanpskeHreM He Bbille 42 B.

TPEBOBAHMUSA K IIOAI'OTOBKE, BBIIIO/JIHEHUIO 1 OTYETY I10 JIABOPATOPHBIM

N =

PABOTAM

¢ [Ipu BeINOHEHNH TaOOPAaTOPHBIX (TIPAKTUUYECKUX) PabOT 00yUaroLMiACs JO/DKEH 3HATh:
OCHOBBI U3MepeHus;

* Bu/BI U GOPMBI TIpeZicTaBieHust HH(opMaruu (rpaduk, popmysia, Tabmuia);

® [IpaBWJIa 3KCIUTyaTaljuy IpUMeHsieMoro 0bopy/j0BaHusI;

® MaTeMaThyeckve QyHKIMH (TIpsiMasi 1 0OpaTHasi MPOTMOPLIMOHA/IBHOCTD, IMHeHHAs |
KBa/lpaTHYHasi 3aBUCUMOCTb, CHHYCOW/lanbHasi 3aBUCUMOCTB)

AO/DKEeH YMeTh:

®  [10/1b30BaThCsl KOHTPOJbHO-H3MepUTeTbHBIMYU ITpUbopamuy;

® TIPOM3BOAWTHL PaCueThl ¥ OTPe/IeNIATh XapaKTep 3aBUCUMOCTH MeXX/Ty UCC/Ie[yeMbIMU
Be/TMYMHaMUY;

® [IPOBOJWTH MaTeMaTHUeCK1e BBIYUCIEHHS C TIOMOILBIO Ka/TbKYJ/ISTOPa;

® [1epeBOJUTH eJUHULbl U3MepeHusl pa3/IMuHbIX (pr3ryecKux BesuuuH B cuctemy CH;

® 0(hopM/ATEL BLIBOZ.

OK, KoTopble aKTya/IM3UPYIOTCS MPHU NMPOBe/IeHUH J1a00PaTOPHBIX W MPAKTHYECKUX PadoT mo
¢usuxe:

OO0111e KOMIETEHITUHN:

OK 1. [ToHuMaTk CyL[HOCTb M COLMA/IBHYI0 3HAUMMOCTh CBOei Oy y1iieii mpodeccuu, MposiBISATE K
Hell yCTOMUMBBIN UHTEpeC.

OK 2. OpraHu30BbIBaTh COOCTBEHHYIO JeSITe/TbHOCTb, UCXO/Is1 U3 LIeJIM U CTIOCOOOB ee TOCTHKEHUS],
orpe/ie/ieHHbIX PyKOBO/UTEIEM.

OK 3. AHanm3upoBaTh paboUyr0 CUTYALUIO, OCYIIECTB/ISTh TEKYIIUI U UTOTOBBIM KOHTPOJIb, OLIEHKY
Y KOPPEKLIMIO0 COOCTBEHHOMU JiesiTe/TbHOCTH, HECTH OTBETCTBEHHOCTh 3a Pe3y/IbTaThl CBOeM paboThI.
OK 4. Ocy1iecTB/iATh TOUCK UH(POPMAIUH, HeoOX0AuMOow /17151 3(pPEeKTUBHOTO BHITIOTHEHUS
rpodeccHoHabHBIX 3a/au.

OK 5. Mcronb30BaTh MH(GOPMALIMOHHO — KOMMYHHKALIMOHHbIE TeXHOJIOTHH B MPO(decCOHaTbHOM
JlesiITeIbHOCTH.

OK 6. Pabotath B KOMaH/ie, 3(ppeKTUBHO 00IIATHCS C KOJ/IeraMu, PYKOBO/ICTBOM, KITMEHTAMHU.
OK8 CamocTosiTesTbHO OTpefiesisiTh 3aZiauu MpodecCHoHaIbHOTO U IMYHOCTHOT'O Pa3BUTHSI.
3aHnMaTbCsi caMoobpa3oBaHKeM, 0CO3HAHHO TJIAHMPOBATH TIOBBIIIEHUEe KBaMU(UKaIY;

OK9 OpueHTHPOBaThCS B YCJIOBUSIX YaCTOM CMeHbI TEXHOJIOTHI B podecCcuoHanbHOM
JlesiTeIbHOCTY;

IIpaBuia npoBejeHuUsI 1a00PaTOPHBIX H MPAKTHYECKHX PadoT

CTyZileHT [0/DKeH IOATOTOBUTE OTBeTHI Ha TeopeTuueckue BOorpock! K JII13;

[Tepen HauaoM KaXk/j0i pabOThI ITPOBEPsieTCsi TOTOBHOCTH CTy/ieHTa K JIT13;

[Tocne BbIMoHeHUs J1TabOpaTOPHOH (MTPaKTHUYeCKOl) paboThI CTY/I€HT JO/DKEH MPe/ICTaBUTh OTUET O
npoJiesiaHHOM paboTe ¢ 06CyK/eHHeM TI0/TyYeHHBIX pe3y/IbTaToOB U BHIBOZIOB;

Crygent, pornyctuBiimi JIT13 10 yBa)KUTeTbHOM UM HEYBa)KUTETBHOM MpUUrHaM, 00s13aH
BBITIO/THUTE paboTy B IOTIO/THUTE/ILHO Ha3HaUeHHOe BpeMsl.



5. OreHka 3a paboTy CTy/IeHTY BBICTaBJISIETCS C yUETOM Tpe/IBapUTebHOM IMOAT0TOBKH K paboTe, momu
CaMOCTOSITE/ILHOCTH TIPH €€ BBINTOJIHEHUH, TOYHOCTH ¥ TPaMOTHOCTH 0(hOpMJIeHHsI OTUeTa 1Mo paboTe.

JTansbl BbINO/IHEHHs /1a00PaTOPHBIX (MPAKTHYECKUX) padoT

1. ITocraHoBKa 3a/jaun padoThI

Ha riepBoM 3aHSTHH CO CTyZAe€HTaMU TPOBOJAUTCS 0OIIjasi rmocTaHOBKA 3ajau. [IperofiaBaTenb MOKeT
[laBaTh He0OXO/MMbIe TIOSICHEHHSI 110 MeTOAVKe TIPe/ICTOSIMIMX 1ab0paTOPHBIX (TTPAaKTUUeCKHX) pabor.
[lepen mipoBesieHMeM pabOTHI TIperojjaBaTeNb TPOBOJUT TIOCTAHOBKY 3a/lau  KOHKPETHOTO
7abopaTOpPHOTO WM TPAKTUYECKOTO 3aHSATHSA. 3/1eCh Pa3bsCHSETCS TPYIe CTYJeHTOB COZep)KaHue U
00BeM KOHKPeTHOM y1abopaTopHOM (TIpakThueckoi) paboTel. IIpexkge Bcero, ¢hopMy/IHUPYIOTCS Lie/H,
3a/1auv, OCHOBHBIE 3Tartbl pabOoThI, TIOC/IeI0BATEILHOCTD U X0/, pelieHusi. OTpe/ieNisiioTCs CoZiep>KaHue U
¢dopma mipezicTaBIeHUs1 pe3y/IbTaToB paboThl. [IpoBoaUTCS MHCTPYKTaX 1o OXpaHe TpyZa C 3aluChio B
JKypHaJl.

2. O3HaKOMJIeHHe CTy/IeHTa C CO/iep)KaHueM U 00eMoM paboThl.

Ha sTOM 3Tarie CTyZieHT [OJDKeH TIaTelbHO U3YUUTh CojiepkKaHhe U 00beM TpefcTosiell paboThl.
Ecmi mocTaHOBKA 3a/jaud HEJOCTaTOUHO sICHA, OH MOKET 00paTUThCS K IIpernojaBaTesiio  3a
JIOTIOJTHUTENTbHBIMU ~ Pa3bsCHEHUSIMU. 3aTeM CTYZeHT TIPUCTyNaeT K BBITIOJHEHUIO —3aflaHus
nabopaTopHO# (TIpaKTHUeCKOM) PabOThI.

3. ITopsiAoK BBINIO/THEHHST PadOTHI.

B COOTBETCTBHMHU C yCTAaHOBJIEHHOM TOC/I€A0BATeIbHOCTBIO 3TArlOB PabOTHI CTYJEHT BBITIO/HSET 00beM
paboT, MpeayCMOTPEHHBIX 3ajlaHueM. [Py YC/IOBUHM BBITIOJTHEHHUS TIOJTHOTO 0O0beMa paboThl CTY/EHT
TIPOBepsieT MPABUIBHOCTh Pe3y/IbTaTOB U TMPebsB/SET IMPerno/jaBaTesto pe3y/abTaThl paboThl, B BUjE
pacueToOB WM 3arOHEHHBIX Tab/vll. B cyuae 3aMeueHHBIX OIMIMOOK, CTY/IEHT MPUHUMAET Mephl K UX
WCIMPAB/IEHUIO W 3aTeM CHOBA TIPEBbSBI/ISET Pe3y/bTaThl TMPENOZAaBaTesi0 [jisi KOHTPOJIS W MpHeMa
pe3ynbratoB pabotel. Eciu B pabore ommMOOK He COZEPXKUTCS, TO TIPUCTYTAeT K COCTaBJIEHUIO U
odhopmsieHHIO O0TYeTa o paboTe.

4. Perucrpanus pe3y/abTaToB U ohopMiieHHe oTUeTa 1o padore.

[lo Mepe TOro, Kak BBITIOJHSIOTCS 3Tarbl J1a0OpPAaTOPHOUM (MIpPAaKTHUeCKoid) paboThbl, CTyZeHT
perucTpupyer Bce pe3y/bTaTbl CBOel paboThl B BuZe Tabsul] Wi rpadMkoB M TNPOBOJAWT aHaIM3
TIO/TyYeHHBIX Pe3y/bTaToB. Bce pacueTsl JO/DKHBI OBITH IOAPOOHBIMU M 0(OPMJIEHBI B COOTBETCTBUU C
TpebOBaHUAMU yKa3aHHBIMU K 0(pOpPMJIEHHIO OTUeTa CTyZeHTa 1o ero pabote. OTuet 1o sabopaTopHOM
pabote fjo/KeH OBITH BBITIOJIHEH B TeTpaju fi1s1 1abopaTopHbIX paboT COOTBETCTBYIOIEro CTyjeHTa. Ha
OCHOBe T10JIyYeHHbIX Pe3y/IbTaToOB CTYZEHT MUILeT MOoZAPOOHbIN BBIBOJ.

6. 3ak/ouHTe/TbHasA YacTh J1a00paTopHOi (MPAaKTHYeCKO#) PadoThI.

[Tocne OKOHUAHUS COCTABJ/IEHUS OTYeTa CTY/IEHT MPOBEPSIET ero MPaBW/ILHOCTh U YCTPAHSET OIMUOKH. B
KOHIIe 3aHSTHsI TeTpaJb C TOJIHOCTBIO BBHITIOJTHEHHOW paboToit caath npenofaBarento. Eciu paboTa B
KOHLIe 3aHATHS OCTajiach He 3aKOHUEHHOM, COOOIUTh 00 3TOM Tpero/jaBarTeto U Jojenats paboTy BO
BHEYpPOUYHOe BpeMsi 110 IOTOBOPEHHOCTH (’Ke/laTesIbHO B 3TOT JIeHb).

JIaGopaTopHas paGoTa coCTaB/IsIeTCs MO C/IeAyoLIeid 00001eHHON CTPYKTYype:

HavMeHoBaHue WIeHTU(DUITUPYIOIIUX MTPU3HAKOB: « JlTabopaTopHasi (mpakTrueckoii) paboTe Ne

1o TeMe (HaMeHOBaHUE TeMBbI)».

Llens paboTel. @opMyupyeTcsi B COOTBETCTBUHM C COofiepKaHueM paszena «Llenb paboTsi»,
COOTBETCTBYIOIIel TabopaTOpHOM (TTpaKTUUECKO#) paboThI.

Mertoarka paboTel. OnipesienisieTCs B COOTBETCTBHUU C YKa3aHHOU BhIIIle ()OPMYJTUPOBKOM U TIPU
He0OX0/IMMOCTH YTOUHSIeTCSI B 3aBUCUMOCTHU OT COJiepyKaHHsl KOHKPeTHOM labopaTopHOi
(MpakTHUeCKoii) paboTHI.

OTaribl BbIMIOHeHUs1 paboThl. [IpUBOASTCS HOMepa ¥ HAMMeHOBaHUsI 3TaroB PaboThl, yKa3aHHBIE BhILLIE.
[TocnenoBaTenbHO M0 KaXKJOMY M3 3TarloB PUBOJUTCS XapaKTepUCTHKA COJlep KaHusl BbIOHEHHBIX T10
3Tary pabor.



e OTBeThI Ha KOHTPOJIbHBIE BOMPOCKI IPUBOASITCS BO BCeX 1ab0paTOPHBIX (MMPaKTUUeCKUX) paboTax.

e BriBogpl 1o paboTe. K 3T0i1 uactu paboThl CTYIEHT 0/DKEH ObITh 0COOEHHO BHUMATE/TbHBIM.
@®opMyIMPYIOTCS BBIBO/IBI TEOPETUUYECKOTO M MPAKTUYECKOTO XapaKTepa O BBIITOJTHEHHOU
nabopaTopHO# (TipakTHUecKoi) pabore. OOBIYHO BBIBO/IbI M3/1aralOTCs MOC/IeA0BATETBLHO TI0 KaXKI0MY
13 3TaroB paboTsl (0Tueta) — 1-2 BbIBoJa. BbIBOBI (hOPMYIMPYIOTCS B CKATOM U UeTKOMH opme.
BBIBO/I, [10/DKEH COZIEP>KaTh CXKaTYI0 MBIC/Ib O BBITIOJTHEHHOM 3Tarie paboThbl, KakK pe3y/bTaT
aHaJTMTUYeCKOM TiepepaboTKU COoZiep>KaHusT BBITIOJTHEHHOTO 3Tara. He cieiyeT yKa3biBaTh B BHIBOJaX
cojiep>kaHre ¥ 00beM BBITIOJTHEHHBIX paboT.

CTpyKTypa oTueTa 1o J1abopaTopHoii padoTe, BHINMOTHEHHOMN CTY/[EHTOM:

TeMa,

11eJTb paboTHl,

TeopeTHueckoe 000CHOBaHWe,

MEeTO/IMKa U3MepeHuH,

OIVICaHHe yCTaHOBKH,

TIOPSAZIOK BBIMOJIHEHUsT paboThl U 00PAOOTKK Pe3y/IbTaTOB U3MEPEHHUH,

BBIBO/|

KOHTPOJIbHBIE BOTIPOCKI B KOHLIE KaXK/[0H paboThI, KOTOPbIe 00€CMeUHBAOT MOATOTOBKY CTy/I€HTa K
eé sarure.

OBPABOTKA PE3YJ/IbTATOB U3MEPEHWMH (cm. ITPUJIOKEHUE)
W3mepenue pu3nueckux BeJTUYUH
IIpsmoe nuamepenue
KocBeHHOe n3MepeHue
Buibl morpeniHocTeli W3MepeHui
Llena penenus wkasnsl C
abCcostoTHas TIOTPeITHOCTh U3MepeHUH
NprUOOpHast MOTPEeITHOCTb U3MepeHn i
OTHOCUTeJTbHAasi TIOTPELIHOCTb U3MepeHU
MeTO/bl BBIYMC/IEHUS TIOTPELIHOCTHY NPSIMbIX ¥ KOCBEHHBIX U3MepeHNH
Tab/MLIa pacyeTHBIX (GOPMYIT
3arnyvch pe3y/IbTaTOB M3MepeHui

INEPEUEHD JIABOPATOPHBIX PABOT ITO JUCHHUIVIMHE "®U3UKA"

JlaboparopHast pabota Nel

«Hccnedosanue 0gudiceHust meaa noo oelicmeuem nOCMOSIHHOU CU/bL»

JlaboparopHast paboTa Ne2

«H3yueHue 3akoHa Boiis-Mapuomma»

JlaboparopHast pabota Ne3

«H3MepeHUe N08epXHOCMHO20 HAMSNCEHUS HCUOKOCMU»

JlaboparopHast pabota Ne4

«H3mepenue 3/IC u BHympeHHe20 conpomueeHusi UCMOYHUKA MOKa»

JlaboparopHast pabota Ne5

«H3yueHue sig1eHuUsl 31eKMPOMAHUMHOU UHOYKYUU»
JlaboparopHast pabota Neb6

«H3yueHue 3asucumocmu nepuoda KonebaHuli HUMsHO20 MAsIMHUKA Om O/AUHbI HUMU»
JlaboparopHast pabota Ne7

«OnpedesneHue nokazamessi npenOMAEHUS] CMeKAa»
JlaboparopHast pabota Ne8

«[Iposepka ¢popmy/ibl MOHKOL AUH3bI»
JlaboparopHast pabota Ne9

«H3yueHue uHmepgepenyuu u ouppakyuu ceema» (MOXKeT ObITh 3aMeHeHa Ha IMPAKTHUECKYI0 paboTy
"M3mepeHUe JIMHBI CBETOBOM BOJIHBI C TIOMOIIbI0 JU(PAKIIMOHHON PeléTku" )

IMTPNJIOJKEHNE



OBPABOTKA PE3YJ/IbTATOB U3MEPEHUI

N3mepenue ¢pu3nuecKux BeJTUUHH

B ocHOBe TOUHBIX eCTeCTBEHHBIX HayK jie)kaT u3MepeHUsl. [Ipy u3MepeHMsIX 3HaueHUs! BeJMYUH
BLIP@)KAIOTCSI B BH/le UKCes, KOTOPble yKa3bIBalOT BO CKOJILKO pa3 M3MepeHHasl BeJIMUMHA OoJjibllie WId
MeHbllle [Pyroil BeIMUWHBbI, 3HaueHWe KOTOPOM TMpUHATO 3a eAuHULly. [losiyueHHble B pe3y/bTare
M3MepeHM UMC/I0Bble 3HaUeHUsI pa3/IMUHbIX BeJIMUMH MOTYT 3aBUCETh APYT OT Apyra. CBsi3b MeXXJy TaKUMHU
Be/IMUMHAMH BbIpaXkaeTcsi B BUJie (OpPMyJI, KOTOPbIe TIOKa3bIBalOT, KaK YMC/IOBbIe 3HAUEHUsI OJHUX BeJTUYUH
MOT'YT OBbITb Hal/[eHbI TI0 YUCTIOBbIM 3HAUEHUSIM JIDYTHX.

[Tpu wu3MepeHusix HeW30EKHO BO3HMKAIOT TMOTrpeIHOCTH. HeoOXoAauMo BafileTb MeTO/aMH,
MpUMeHsIeMbIMH TP 00paboTKe pe3ysbTaToB, TMOJyueHHBIX MPU W3MePeHUsiX. JTO TMO3BOJUT HAYUUTHCS
MOJIy4aTh W3 COBOKYITHOCTHM HW3MepeHHU Hanbosee O/M3KHe K WCTHUHE De3yJ/bTaThl, BOBPEMSI 3aMeTHUTh
HECOOTBETCTBUS W OMIMOKH, Pa3yMHO OPraHM30BaTh CaMH W3MePeHUs U MPaBWILHO OLEHUTb TOYHOCTHb
TMOJTyYeHHbIX 3HaUeHU.

Eciu uamepeHue 3ak/touyaeTcss B CpaBHEHUM JJaHHOW BEJIMUMHBI C IPYTOM, OJHOPOJHOU BeTMUKHOM,
TIPUHSTOM 3a e/IMHULY, TO U3MepeHre B 3TOM C/Tydae Ha3bIBaeTCs MPSIMbIM.

IIpsiMbie (HemocpeACTBeHHbIE) U3MePeHUs — 3TO Takhe U3MepeHHsl, TIPU KOTOPbIX MbI M0y4YaeM
YKCIeHHOe 3HaueHHe M3MepsieMOl BeJTMUMHBI MO0 TIPSIMBIM CPaBHEHHEM ee C Mepoi (3TajloHOM), b0 C
TOMOIIIBI0 TIPUOOPOB, TPA[yUPOBAHHBIX B e[IMHUL[AX U3MePSIeMOU Be/TMUHHBI.

OfHaKo [ja/leko He BCerjla TakKoe CpPAaBHEHWEe TMPOW3BOJUTCSI HETIOCPeICTBEHHO. B OosbIIMHCTBE
C/ly4yaeB M3MepsIeTCsl He caMa MHTepecyrolljasi HaC BeJMUMHA, a [[pyrve BeJMUMHbI, CBS3aHHbIe C HEI0 TeMU
WIM WHBIMHA COOTHOIIEHWSIMHU W 3aKOHOMEPHOCTSMH. B 3TOM ciydae [y u3MepeHusi HeoOXoAWMOM
BeJIMUMHBI MPUXOAUTCS TpeABapUTENbHO U3MEPUTh HECKOIbKO [PYTMX BeIWUMH, M0 3HAYeHWI0 KOTOPBIX
BbIUKC/IEHUEM OTIpe/ie/isieTCsl 3HaueHue UCKOMOM BeJIMUMHBL. Takoe u3MepeHe Ha3bIBaeTCsl KOCBEHHbBIM.

KocBeHHbIe W3MepeHHs COCTOSIT W3 HEeNOCpPe[CTBEHHbIX W3MepPeHUN OJHOW WM HeCKOIbKUX
BeJIMUMH, CBSI3aHHBIX C OTpe/iesisieMOi Be/TMUMHOM KOJTMUeCTBEeHHOW 3aBUCUMOCTbBIO, U BEIUMC/IEHUS 10 3TUM
JlaHHBIM OMpe/ie/isieMOi BeTUUUHBI.

B u3MepeHMsIX BCerja y4acTBYIOT M3MepUTe/ibHble TIPUOOpHI, KOTOPbIe OJHOW BelWYMHe CTaBsIT B
COOTBETCTBME CBSI3aHHYIO0 C Hel [IpyTyl0, JOCTYITHYIO0 KOJIMYeCTBEHHOM OLIeHKe C MOMOIIbI0 HalllUX OPraHOB
yyBCTB. Haripymep, cusie TOKa CTaBUTCSI B COOTBETCTBUE YT0J1 OTKJIOHEHUSI CTPeJIKY Ha LIKasle C /le/IeHUsIMU.
[TIpu 5TOM [JO/DKHBI BBITIOJHATECSI [jBA OCHOBHBIX YC/IOBUS TIpOLiecCa M3MepeHHUs: OJHO3HAaUHOCTh U
BOCITPOM3BOAMMOCTE pe3y/bTaTa. 3TH JBa YCJIOBHsS BCer/la BBITIONHSIOTCS TOMBKO TPUOJU3UTENBHO.
[TosTomMy mpornecc u3MepeHHsl COJE€P)KUT HAPSAY C HaxXO0XXJeHHeM HCKOMOI Be/JMYUHBI M OLIEHKY
HETOYHOCTH U3MepeHHs.

CoBpeMeHHbIM WHXeHep W pabouuii  J0/DKeHbl yMeTh OLIEHWTb IIOTPELIHOCTh pe3y/bTaToOB
v3MepeHUi C yueToM TpeOyemoil HazexxHOCTH. [To3Tomy O6osbllioe BHMMaHWe YyZessieTcsi oOpaboTke
pe3y/bTaTOB M3MepeHUid. 3HaKOMCTBO C OCHOBHBIMH MeTO/laMH{ pacueTa MOrpeliHOCTeld — O/IHa U3 TJIaBHBIX
3a/1a4 1ab0paTOPHBIX U MIPAKTUUYeCKUX paboT.

ITouemy BO3HMKAIOT NIOrPELLIHOCTH?

CyljecTByeT MHOTO TPUYMH /[ijii BO3HUKHOBEHHSI TIOTpellHOCTell u3MepeHuil. I[lepeuncium
HEKOTOpbIe U3 HUX.

[Tpotiecchbl, TPOMCXOZMIIME TP B3aMMOJEMCTBUM TIpubOpa C OOBEKTOM W3MepeHWH, Heu30eXHO
WM3MEHSIOT Uu3MepsieMyl0 BelWuuHy. Harmpumep, u3MepeHWe pa3mMepoB JieTaJd C  TOMOLIbIO
LITaHTeHLUPKY/Is, TPUBOAUT K CKaTHIO JieTald, TO eCTb K MU3MeHeHUI0 ee pa3MepoB. VHorza BiusiHUe
npubopa Ha U3MepsieMYI0 BeJIMUMHY MOXKHO C/le/laTh OTHOCUTEeTbHO MaJlbIM, MHOT/IA K€ OHO CPaBHUMO WU
Jla>Ke TIpeBbILLIAeT caMy U3MepsieMyI0 BeJTMUMHY.

Jlroboit mpubop WMeeT oOrpaHWuUeHHbIe BO3MOXKHOCTH OJHO3HAYHOTO OTpeZiesieHuss H3MepsieMOu
Be/IMUMHBI BC/Ie[CTBUE KOHCTPYKTHMBHOW HeuzleanbHOCTH. Harpumep, TpeHWe MeX[Jy pa3IdYHbIMU
JleTaJsIMA B CTPe/IOYHOM OJ10Ke amriepMeTpa MPUBOJUT K TOMY, UTO U3MeHeHHe TOKa Ha HEKOTOPYH0 Masyto,
HO KOHEUHYI0, BeJIMYMHY He BbI30BET U3MEHEHHUsI YIJla OTK/IOHEHUsI CTPesKHU.

- Bo Bcex miporieccax B3anMoieficTBUs Tprbopa ¢ 06beKTOM W3MepeHUsT BCerfia yuacTByeT BHELIHsIs Cpejia,
rapamMeTpbl KOTOPOW MOTYT W3MEHSITbCSI U, 3a4acTylo, Hempe/acKa3yeMbiM 00pa3oM. JTO OrpaHHUuYHBaeT
BO3MOXXHOCTh BOCIIPOU3BO/IMMOCTHU YC/I0BHI U3MEepeHus, a, C/ie[loBaTe/bHO, U pe3ysbTaTta MU3MepeHuUs..

[Ipu BU3yasbHOM CHSITUM TIOKa3aHW Mprbopa BO3MO)KHAa HEOJHO3HAUHOCTb B CUMTHIBAHUM TIOKa3aHWUMH

nipubopa BC/ieICTBHe OrPAHUYEHHBIX BO3MOXXHOCTE! Halllero ria3omepa.



BOoJ/IBIIMHCTBO Be/IMUMH OTpefieisieTCsl KOCBeHHbIM 00pa3oM Ha OCHOBaHMM HAlllMX 3HAHUN O CBSI3U
HMCKOMOM BEJIMUMHBI C IPYTUMU BeJTMYMHAMU, HETIOCPEICTBEHHO U3MepsieMbIMU Nprbopamu. OUeBUHO, UTO
MOTPEITHOCTh KOCBEHHOT'O U3MepeHHsl 3aBUCUT OT TIOTPEIIHOCTeN BCeX MpsiIMbIX u3MepeHuid. Kpome Toro, B
OIITMOKY KOCBEHHOT'O U3MEpPEHHsI CBOM BK/IaJ[ BHOCAT U OTPAaHUUYEHHOCTh HAIMX MO3HAHUN 00 U3MepsieMoM
00beKTe, ¥ YIPOIIEHHOCTh MaTeMaTHUeCKOr0 OIMCAHUSI CBsi3el MEX[y BeJMUMHAMU, U UTHOPHUPOBaHUE
BJIUSTHUS TeX BeJIMUWH, BO3/leliCTBHe KOTOPBIX B MPOLiecce W3MepeHUs: CUNTaeTCsl HeCyIlleCTBeHHBIM.
Knaccudukamnusa norpenrHocrei

1. AOGCOIOTHOM TIOTPEIIHOCTBI0O — Pa3HOCTbIO MEXKAy HaleHHbIM Ha OMbITe (M3MepeHHBbIM) * " H3M 1

VICTUHHBIM 3HaueHHeM * “HCT HeKOTOPO#i Be/IHYMHBI
H_Kmm B XED:T. 1)

AGcCosTFOTHas! TIOTPEIIHOCTh TMTOKa3bIBaeT, Ha CKOJIbKO MbI OIMOaeMcsi IPH U3MepeHNH HEKOTOPOU BeTMYUHbI
X.

2. OTHOCHTE/TBHOM TIOTPeIIHOCTHI0 PABHOM OTHOIIEHUIO Aa0COMIOTHON TOTPEIIHOCTH K WCTUHHOMY
3HaYeHWI0 U3MepsieMol BelTMUMHbI X

A3
SK = j{:—
wer . (2)
OTHOCHTe/bHAS TIOTPELIHOCTh TOKAa3bIBAeT, HAa KAKyI [OJH0 OT MCTMHHOTO 3HAUEHWUS BeJIWUYMHBI X MbI
ommbaeMcs.
KauecTBo pe3y/bTaToB 1/13Me§eHH171 KAKOW-TO  Be/THUMHBI f XapaKTepU3yeTCsi  OTHOCHUTE/IbHOMN

MOrperHOCThI0 &, BemuriHa ~*% MoXkeT ObITb BbIpaKeHa B MPOLeHTax.

"3 dopmyn (1) u (2) cneayeT, uto A/ HAXOXKIeHUs aOCOIOTHON ¥ OTHOCUTETbHOH MOTPEeITHOCTeH
M3MepeHuH, Hy>KHO 3HaTh He TOJIbKO U3MepeHHOoe, HO Y UCTUHHOe 3HaueHHe UHTepeCyIolel HaC BeJTMUUHBL.
Ho ecnu ucTWHHOe 3HaueHHe W3BECTHO, TO He3aueM IPOM3BOJUTH u3MepeHus. Llenb u3MepeHuii Bcerja
COCTOUT B TOM, UTOOBI Y3HaTh He U3BECTHOe 3apaHee 3HaueHHe HEKOTOPOUW Be/TMUWHBI U HAUTH eC/iv He ee
HCTUHHOe 3HaueHHe, TO XOTs Obl 3HaueHue, JOCTaTOYHO Majio OT Hero oTinyaroleecs. [1ostomy popmyiibl
(1) u (2), ompenensolye BeJWYUHY TOTPEIIHOCTEN Ha MpaKTWKe He MPUrofHbL. [IpyU TMpakTUYecKux
M3MepeHUsIX TIOTPEITHOCTU He BBIUMC/ISIIOTCSA, a OlLleHHWBalTCA. [Ipu oljeHKax YUYWTBIBAlOTCS YC/IOBHS
MPOBe/IEHUs] IKCIIePUMEeHTa, TOYHOCTb MeTOJWKH, KaueCcTBO MPHOOpPOB U psifi Apyrux dakTopos. Hariia
3a/jaua;: HayUUTbCs CTPOUTH METOJMKY SKCIIePUMeHTa U TPaBW/IbHO MCTIO/b30BaTh TO/yueHHbIe Ha OTbITe
JlaHHbIe [ TOTO, YTOObI HAXOJUTH AOCTaTOUHO OJIM3KHE K WCTUHHBIM 3HAU€HWs W3MepseMbIX BeJTUUKH,
pa3yMHO OLIeHHMBAaTh MOTPEIIHOCTA U3MepeHHH.

T'oBOpsi O TOTpelIHOCTSIX UW3MEepPeHWH, C/iefyeT, TIpeX/e BCero, YIOMSHYTb O IPyObIX
MOrpelHoCcTAX (mpoMaxax), BO3HMKAIOIIMX BC/Ie[ACTBUE HEJOCMOTpPA JKCIlepUMeHTaTopa  WId
HEMCIIPABHOCTH ammapaTypbl. ['py0Obix oimmbok ciefyer n3beratsb. EC/i yCTaHOBIEHO, UTO OHU TIPOU30IILIH,
COOTBETCTBYIOII[ME U3MEPEHHsT HY)KHO OTOpachIBaTh.

He cBs3aHHble € TpPyOBIMH OIIMOKaMHM TIOTPEIIHOCTH OTbITa [e/sATCS Ha C/iyyaiiHble U
CUCTeMaThuyecKue.

CTydaliHbIe TOTrPeIIHOCTH. MHOTOKPAaTHO TOBTOPSISi OJHU W Te JKe M3MepeHHs, MOXXHO 3aMeTUThb, UTO
JIOBOJILHO YacTO WX pe3y/abTaTbl He B TOUHOCTH PaBHbI [PYT [APYTY, a «IUISLIYT» BOKPYT HEKOTOPOTO
cpennero (puc.1). [TorpentHOCTH, MeHsIOLIHe BeJTMUMHY U 3HAK OT OTbITa K OTBITY, Ha3bIBAIOT CTyYalHBIMU.
CrnyualiHble TIOTPEITHOCTH HENpPOU3BOJILHO BHOCSITCSI 3KCIIEpUMEHTAaTOPOM BC/Ie[[CTBHE HECOBEpIIeHCTBA
OpPraHOB UYBCTB, CJyYalHbIX BHEIIHWX (DaKTOPOB W T. A. EC/AM TOTpelrHoOCTh KaXK[Oro OTAeTbHOTO
M3MEepeHUsl TIPUHIUIMABHO Herpe/icKa3yeMa, TO OHH C/lydaiiHbiM 00pa3oM HW3MEHSIFOT 3HaueHHe
M3MepsieMOM BEeJIMUMHBL. OTH TOTPELTHOCTH MOYKHO OIIeHHTh TOJBKO TPH TIOMOIM CTaTUCTUUECKOU
00pabOoTKM MHOTOKPATHBIX U3MEPEHUI NCKOMOK BeJTHUHHBI.

CucreMaTHYeCKHe MOTPEIIHOCTH MOTYT OBITh CBsi3aHbl C OIIMOKaMU TPUOOPOB (HerpaBW/IbHAS IIIKasa,
HepPaBHOMEPHO PaCTATUBAIOIIASICS TPYKHWHA, HePaBHOMEPHBIH 11ar MUKPOMETPUUeCKOTO BUHTA, He PaBHbIe
TJIeud BeCOB U T. [l.) M C CaMOM MOCTAaHOBKOM orbITa. OHU COXPaHSIOT CBOKO BeJMUMHY (U 3HaK!) BO Bpemsi
JKCriepyMeHTa. B  pe3y/ibTaTe cCHUCTeMaTHUYeCKUX TIOTPEIIHOCTed pa30pocaHHble W3-3a C/IyualiHBIX
TOTPEITHOCTeN pe3yJbTaThl OMbiTa KOIeO/I0TCS He BOKPYT UCTUHHOTO, @ BOKPYT HEKOTOPOTO CMeIeHHOTO
3HaueHUs (pPUC.2). TIOTPEIIHOCTh Ka)KJOr0 U3MepeHHsi UCKOMOM BeJIMUMHbI MOXKHO TIpeficKa3aTh 3apaHee,
3Hasl XapaKTePUCTHUKH nprOopa.
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Pacuet norpeiHocTey NpsiMbIX U3MepeHu!

Cucremarnyeckue norpemHoctd. CrcreMaTiyeckre OMIMOKM 3aKOHOMEePHBIM 00pa3oM U3MEeHSIIOT
3HaueHUs M3MepsieMO BequuuHbL. Haunbosiee MpOCTO MOAZAIOTCS OL|EHKE TOrPEeIIHOCTH, BHOCHUMBIE B
v3MepeHHsi MPUOOpaMu, ec/i OHHU CBsi3aHbl C KOHCTPYKTUBHBIMH OCOOEHHOCTSIMM CaMUX NMPUOOPOB. JTH
TOTPEITHOCTA YKAa3bIBalOTCS B TIacroprax K mpubopaM. [1orpemHoCcTr HEeKOTOPhIX MPUOOPOB MO>KHO
OLIeHWUTh U He 00paIasch K rnacropTy. [y MHOTHX 3/1eKTPOM3MepHUTebHBIX NTPUO0POB HEMOCPeCTBEHHO
Ha LlIKajle yKa3aH UX KJ1acC TOYHOCTH.

Knacc TouHocTn npuﬁopaT— 3TO OTHOILIeHWe abCO/IIOTHOM TIOTPeIIHOCTH Tpubopa gl K

MaKCHMMarbHOMY 3HAaUeHHI0 U3MepseMOM BeMUMHBI * “IaX, KOTOPOe MOXXHO OIpeJeuTb C IOMOLbI0
JaHHoro Tipubopa (3T0 cucTeMaTHvecKasi OTHOCHTe/bHAsI TIOTPEeLIHOCTh AaHHOTO MPUO0opa, BeIpaKeHHast B

TMPOLIEHTaX OT HOMUHAsIA IIKasbl * * 1ax).

A3
y= % 1000

ma . Torpga

abCo/TI0THAsK TTOTPELTHOCTh mpHb Takoro nprGoOpa OIpe/eseTCss COOTHOLIEHHEM:
y A
T 100% |

Il 37MeKTpon3MepUTe/IbHBIX TIPUOOPOB BBeZieHO 8 knaccoe TouHnoctu: 0,05; 0,1; 0,5; 1,0; 1,5; 2,0;
2,5; 4.

Yem Omke u3MepsieMas BeJIMUMHA K HOMHHa/ly, TeM 0ojiee TOUHBIM OyZeT pe3y/jbTaT W3MepeHWUs.
MakcuManbHasi TOUHOCTb (T. €. HaWMeHbIlass OTHOCHUTe/IbHasi OIMOKa), KOTOPYI0 MOXKeT 00ecTieurThb
JAHHbIM TIpUOOp, paBHAa K/IAacCy TOUYHOCTH. OTO OOCTOATENILCTBO HEOOXOAWMO YUUTHIBaTh TIPH
WCI0/Ib30BaHWY MHOTOIIKa/IbHEIX TpubopoB. IlIkany Hago BbIOMpAaTh C TaKUM pacueToM, UTOOBI
r3MepsieMasi BeJIMUMHA, OCTaBasiCh B TIpeZiesiaX IIKasibl, Oblla Kak MOXKHO O/vkKe K HOMUHAY.
Ecm kmacc TouHoctu Ajisi ripubopa He yKaszaH, TO HeoOXOAWMO PYKOBOZACTBOBATLCS CJIEAYIOLUAMH
TIpaBUIAMU:
- ABCoJroTHas TIOTPELTHOCTb TTPUOOPOB C HOHUYCOM paBHAa TOUHOCTU HOHMYCA.
- ABComoTHas IOTPeIHOCTh IPUOOPOB C (PUKCHPOBAaHHBIM ILIarOM CTPEJIKU paBHa 1ieHe fgeneHus[1].
- ABco/roTHas TIOTPeLTHOCTh [U(POBBIX MPUOOPOB paBHa eIUHHUIe MUHUMAJILHOTO pa3psifa.

i BCeX OCTa/lbHBIX TIPUOOPOB abCOMIOTHAsI TOTPENIHOCTb TIPUHMMAETCS PAaBHOM TIOJIOBHUHE IIEHBI
JleIeHusl.

CiayuyaliHble TOTPemHOCTH. OTH TIOTPEIIHOCTA WMEHT CTaTUCTHUUECKWW  XapakTep U
OTMMCBHIBAIOTCSI TEOPUEN BEPOSTHOCTH. YCTAHOBJEHO, UTO TIPU OYeHb OOJIBIIIOM KOJHMYeCTBe W3MepeHHUi
BEPOSITHOCTh TMOTYYHUTh TOT WJTH MHOU pe3yJIbTaT B KXKAOM OTZAe/TbHOM U3MEePEeHUH MOXKHO OTIPeZIe/TUTh TPH
TOMOII[M HOPMaJILHOTO pacrpeziesienusi ['aycca. ITpy ManoM uuc/ie u3MepeHui MaTeMaTHueckoe OTMCaHue
BEPOSITHOCTH TIOTyYeHUST TOTO WM MHOTO pe3y/ibTaTa U3MepeHHsl Ha3bIBaeTcsi pacripeesieHueM CThiO/IeHTa
(bosiee mospobHO 06 3TOM MOXKHO TpouuTaTh B rocobuu CkBopiuioBor U. JI. «Ommbku u3MepeHU
(br3UueCKUX BeTMUUH»).

Kak >ke OlIeHUTh UCTUHHOE 3HaueHUe U3MepsieMOU BeJTHUUHBI?

[TycTb npy U3MepeHHUH HeKOTOPOU BeTMUHHbI . Mbr noyiyurii N pe3yJibTaToB: };1, XE' A XN. Cpennee
aprdMeTHUeCcKoe Cepuy U3MepeHHid O/ike K UICTUHHOMY 3HAaUeHHWI0 M3MepsieMOM W
2%
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X
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Be/IMUMHBI, YeM OOJIBIIIMHCTBO OT/Ie/IbHBIX U3MepeHui. [1is momydyeHus: pe3y/ibTata U3MepeHHsi HeKOTOPOM

Be/HUNHBI L WCTIO/b3YyeTCst ClleyIoInn aJITOPUTM.
BrruncnsieTcs cpefHee apugmeruyeckoe cepuu U3 N MpsMbIX U3MepeHUN:

Pa3psiz 3Hauaiieit udpbl abCOMOTHON MOTPELTHOCTH OTpe/iesisieT pa3psi/| epBoii COMHUTE/IbHON LU(pPhI B
3HaueHuM pesysbTara. CrefoBaTesbHO, CaMO 3HaUeHHe pe3y/ibTaTa HY)KHO OKPYIJIATH (C monpaBKoM) /10
TOU 3Haualled nudppl, pa3psAaf KOTOPOU COBMAjaeT C paspsA/oM 3Hauvamied HU(pPbI NOrpeniHOCTH.
CdopmynupoBaHHOe MPaBU/IO CJielyeT NIPUMEHSTh U B TeX C/IyyasX, KOrjja HeKOTopble U3 LU(p SB/ISIOTCA
HYJISIMMU.
ITpumep.

. = 0,900+ 0,004 kr
CJIN TIpDU U3MEPEHNK MdCChI TeJld ITOJIy4€eH pe3yJ/IbTaT

yrcsia 0,900 Heo6xoguMO. 3amHCh m= Dag 03Hauasia Obl, UTO O CeAYIOIIMX 3HAUAIIUX I[Mdpax HAUEro He
W3BECTHO, B TO BpeMs KaK MU3MepeHUsl TT0Ka3asiy, YTO OHU PaBHbI HYJIHO. AT

BBIUNC/ISIeTCA 0THOCHTe/IbHASA TOTPeNIHOCTD — & [1py OKpyT/leHnn — &x = v
OTHOCUTE/IbHOU MOTPEeIIHOCTH JOCTaTOYHO OCTaBUTh JiBe 3Haualue LuQphbl. °F
pe3y/IbTaT CepuU U3MepeHUI HeKOTOpo# (hu3uyecKoil Be/TMUHHBI MPe/CTAB/IAIT B BU/e HHTepBaa
3Ha4yeHU! C yKa3aHHeM BepOSITHOCTH MOMNajaHNs MCTHHHOrO 3HaUeHHs B JaHHbIN UHTEPBaJ, TO €CTb

pe3yJsibTaT HeoOX0AMMO 3amucaTh B BH/E:

X=X HXKEPGLDQ

cp—

, TO TIMCAaThb HYJ/IM B KOHLIE

31ech M T0JIHasl, OKPYIJIEHHasi [0 TMepBOM 3Hauvailed 1ydphl, abCOMFOTHAsA TOTPEIHOCTb W~ P —
OKDYTJIEHHOE C Y4eTOM Yy’Ke OKDYIJIEHHOW MOTPeIIHOCTH CpeJjHee 3HaueHUe u3MepsieMou BeuuuHbl. [Ipu
3amMcH pe3y/ibTaTa U3MepeHHil 00A3aTe/IbHO HY)KHO YKa3aTh eMHULYY W3MepeHHUsl BeTHUHHBI.

PaccMOTpUM HECKOJIBKO TIPUMEPOB:

£,=2,458

[Tyctb H%I/I V3MepeHUM [IMHbl OTpe3Ka Mbl MOJyUWId C/IeAyoLUid pe3y/brar: CP

'M 2002631

M30BITKOM abCOJ/IIOTHYIO TIOTPEIIHOCTb, OCTaB/sisi OJHY 3HAydallylo mudpy Af :U=02631H0=03 CM.
3Hauairias 1udpa MOrpeliHOCTA B pa3psifie COThIX. 3aTeM OKPYTJ/isieM C TONpaBKOM cpejjHee 3HaueHUe C
TOYHOCTBIO /IO COTBIX, T. €. /10 TOM 3Haualed Lu@pbl, pa3psz KOTOPOM COBIIaJlaeT C pa3psioM 3Hauallei

£, =2,345828 2,35 AZ 0,03

LM(pbI MOrpelHocTy ~ °F T, = — e 0,013
CM. BrruncsisieM OTHOCUTE/IbHYIO TTOTPeLLHOCTh ¢ ! 235

. [ 1
Pe3ysibTaT M3MepeHUi 3alMCbIBaeM TakK: F

£=(23520,03) | €,=0013=13% =09 2.

HYCTI: pur pacuete COTIpOTHUBJIEHUA IMPpOBOJHHKA MbI TMMOJTy4nIn CJ'IEAYI-OLL[I/IIZ

pe3yJibTar: REP - 28’?6?3 O Hl'l-lliR _2 4652 OM CHauasla OKpyrJisieM aOCOIOTHYIO TIOTPELIHOCTb,

cM. Kak rpamMoTHO 3amucaTh pe3y/bTaT 3MepeHri AMHbI oTpe3ka? CHauasa OKpYTJisieM C

OCTaBJ/Idd OOH 3HA4Ya I'O I/ICl) ﬂllR 24652 OI"IIHS OM BHTEM OKpvrLJ/jigeM cCpeaHee 3HaAueHUe C
A SRR N 7673 Ous 29 Ou Py TP

TOYHOCTBRO [0 eJsbl . Briuncisgem OTHOCHUTEJ/IbHYIO IMOrpelHoCTb
AR 3

£p=—=—011
R, 29

cp .
Pe3ynibTaT M3MepeHuii 3an1cbiBaeM Tak:

R=(2943) Om gy =011=11% ¢ =09

[TycTb mipy pacueTe MacChl TPy3a Mbl MTOTYYU/INA CJIeAYIOIUMA pe3y/IbTar: My = 37, 456 ﬂI’ﬂ = 24 126

Kr. CHauasia OKpyr/isieM abCOMIOTHYIO MOTPEIIHOCTh, OCTAB/ISIS OJJHY 3HAYalllyto uH(bpy ﬁfﬂ 24 126w 30

=357, 456 5 360

Kr. 3aTeM OKpyr/isieM CpegHee 3HA4YeHHMe C TOYHOCTBIO [0 AECHTKOB
Brruncnsiem OTHOCHTE/IbHYIO ITOrPeIHOCThb


http://pandia.ru/text/category/edinitca_izmereniya/

_ hm _ 30 s ().083
a6l

ﬂlcp

Pe3y11bTaT H3MepeHHﬁ MaCChI I'Py3a 3allMCbIBAEM TdK:

m=(360430) €, =0083=83% =09

It

DopMyJbIM NMOPSI0K pacyeTa OTHOCUTETbHOM MOTPEeIIHOCTH UCXO0/s U3 pacueTHbIX (hOpMYJI TPU KOCBEHHBIX
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BeInonHsAs KOCBEeHHble WM3MepeHHsl BeJWUMH, [ pacueTa HeoOXOJWUMO TPHUIEepP>KHUBATbCS CIIeYHOLINX
TIpaBUIIL:

1.0npesenviTe abCO/MOTHBIE TIOTPELTHOCTH TIPSIMBIX M3MEPEeHUI BeTMYYH, BXOZASIINX B (OpMyITy.

2. I3MepbTe (U3MUecKre BeJIMYUHBI U BbIYMC/IMTE 3HaUeHHe NCKOMOW BeJIMYMHBI 10 (JOPMYJIe aysm.

3. Bbluncaure OTHOCUTENBHYHO TOTPEIIHOCTb KOCBEHHOTO M3MepeHHsl BelWYMHBbI, T0/b3YsCh
COOTBETCTBYIOLIUMHU (hopMyiamMu 13 Tabauiib 1.

Aa=a,, *oa.

4. Bpruucaure El6COJ'IIOTHy1-O MOrperHOCTs KOCBEHHOI'O U3MepPeHUS BeJIMYUHBI:



Bonpock! 1 3aiauM N0 TeOpHU NMOrpeHoCcTel

YTo 3HAaUUT U3MepUTh PU3NUECKYI0 BeMunHy? [IpuBenTe MpUMepshl.

[ToueMy BO3HMKAIOT MOTPELIHOCTH U3MEPEeHUI?

YTo Takoe abCO/IFOTHAS MOTPEIIHOCTh?

UTo Takoe OTHOCUTETbHAs MOTPELIHOCTh?

Kakas rorperiHocTs XxapakrepusyeT KauecTBO U3mepeHus? IIpuseaure nprumMepsl.

UTo Takoe JJOBepUTe/IbHbIN WHTEPBa?

[atiTe onipefiesieHNe MOHATUIO «CUCTeMaTUUeCKasi IOTPeLIHOCTbY.

KakoBbl NpUUMHbI BOSHUKHOBEHUSI CUCTEMaTHUYeCKUX MOTPeIIHOCTeM?

YT0 TaKoe K/1acC TOUHOCTH U3MePUTE/ILHOTO nprbopa?

. Kak orpeiesisitotcsi abCosTFOTHBIE MTOTPELTHOCTH Pa3uyHbIX (PU3UUeCKUX PUOOpPORB?

. Kakue norpemHocTv Ha3bIBalOTCS C/Iy4YalHbIMU M KaK OHU BO3HUKAKOT?

. OnuiuuTe npoLieypy BbIUKC/IEHUs Cpe/iHel KBa[paTUUHOW MOTPeIHOCTH.

. OnuiuTe nporeiypy pacueTa abCOMFOTHOW C/TyYaiiHOM TIOTPEITHOCTH MPSIMBIX U3MepPeHHH.

. Uto Takoe «kK03(phULeHT HaZ|eXXHOCTH» ?

. OT KaKux MapaMeTpoB M Kak 3aBUCUT K03 durimeHT CThIofeHTa?

16. Kak paccunTbIBaeTCs 1oJ/IHast aOCOMFOTHAS MTOTPEITHOCTD MPSMbIX U3MepPeHUI?

17. Hanwmiwmre ¢opMysibl A7si onpesieieHUss OTHOCHUTETbHOW M abCOFOTHOW TIOTPelTHOCTeH KOCBEHHBIX
H3MepeHU.

18. CdopmynupyiiTe rpaBuia OKpyIjieHUs pe3y/bTara C MOrPelIHOCTbIO.

19. HaliguTe OTHOCUTENBHYIO MOTPELIHOCTb U3MEpPEHHsl [IMHblI CTeHbl MPH TOMOLU PYJIETKU C LIeHOU
ngenenus 0,5cM. M3mepeHHast BesimurHa coctaBuia 4,66Mm.

20. TIpu mu3mMepeHUH AJIMHBI CTOPOH A U B mipsiMoyronbHUKa ObUTH JOTY1IeHbl aDCOMIOTHBIE TTIOTPEIIHOCTH
AA u AB cootBeTcTBeHHO. Hammimmre ¢opmysny st pacueTta abCOMIOTHOM MOTpelHoCTy AS, TIomy4eHHOM
TIpU OTpe/ie/IeHNH TI/I0MIAa/In TI0 pe3yibTaTaM 3TUX U3MepeHHUH.

21. W3mepenue aymuHbl pebpa Kyba L. umeno morpermHocts AL. Hanumwmre dopmyny Ajist oripefesieHust
OTHOCHTEJIbHOU TIOTPeIHOCTH 00beMa Kyba 1o pe3ysibTaTaM 3TUX U3MepeHUH.

22. Teno pBurazochk paBHOYCKOPEHHO U3 COCTOSIHUSA MOKOs. [l pacyera yCKOpPeHUsl USMepPWIU IyTb S,
MIPO/IeHHBIN TesIOM, U BpeMsi ero [BWDKeHHUsl t. AOCOJOTHBIE TIOTPEITHOCTH 3TUX TIPSIMbIX W3MepeHU
COCTaBW/IM COOTBeTCTBeHHO AS u At. BriBegute ¢dopmysny s pacueTa OTHOCHTE/IbHOW TOTPeIIHOCTH
YCKOPEHMUS T10 3TUM JJaHHBIM.

23. Tlpu pacuere MOIIHOCTH HarpeBaTesibHOTO MPUOOpa MO JAHHBIM H3MepeHWl TMOJy4YeHbl 3HaYeHUs
Pcp = 2361,7893735 Bt u AP = 35,4822 Brt. 3anuiuvte pe3y/jbTaT B BHJE AOBEPUTEIBLHOIO WHTEpBasa,
BBITOJTHUB HEOOXOAUMOe OKPYTJIeHHe.

24. Tlpu pacyeTe Be/JMYMHBI COTIPOTHBJIEHUS MO JAHHBIM M3MepeHW MOy4yeHbl C/IefyHollye 3HauyeHUs:
Rcp =123,7893735 Om, AR =0,348 Om. 3anuiuure pe3y/bTaT B BUJe [OBEPUTEBHOIO HHTepBasa,
BBITIO/THUB HEOOX0/[UMOe OKpYTJIeHHe.

25. Tlpu pacuere BeJMYMHBI KO3(QULIMEHTa TpPeHUs IO JaHHbIM M3MepeHWH TOydyeHbl 3HaueHUs
pep = 0,7823735 m Ap = 0,03348. 3anuiuuTte pe3ynbTaT B BUJEe [JOBEPUTEJBHOIO WHTEPBasa, BbIIOJIHUB
HeoOXOZMMOe OKpYTJIeHHe.

26. Tok cuoit 16,6 A ompezesnsiicss Mo IPUOOPY C K/IacCOM TOYHOCTH 1,5 W HOMMHANOM IiKanel 50 A.
Haiigute abCco/MOTHYIO MPUOOPHYIO Y OTHOCHUTEJILHYIO TIOTPELTHOCTH 3TOT0 U3MEPeHHUs.
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