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PABOTAENM C NPAKTUKYNOM

IIpakTHYyeckne 3aHATHA N0 (PHUIMKE ABAAKTCH HEOTHEMJIEMOH YACTBIO M3yya-
eMOM AUCHHIIHHBI. flcHOe M rayboKoe ycBOeHHe OCHOBHEIX 3aKOHOB (DH3HKH W eé
MEeTOJOB HeBO3MOXKHO 0Oe3 paboTel B (hm3mueckoii nabopaTopuu, a Tax:ke 0es BeI-
IIOJTHeHHU A AoMalnHUX JabopartopHbix pabor. IIpoeoms nmaGopaTopHbie HMcciefoBa-
HHA, y4alHecs He TOJbBKO NOATBePJAI0T U3BeCTHBIE 3aKOHBI (DH3HKH, HO M 00y-
qawTcA pabore ¢ (usHdeckMMH npubopaMH, OBJIAJEBAIOT HABBIKAMM NpaKTHYec-
KOl HCCHef0BATENLCKON NeATeILHOCTH.

Terpagb-npakTHKYM OpPEACTABAAET CODOH PYKOBOACTBO M0 SKCIEePHMEHTAJIBHOM
(pu3NKe, KOTOpOe IpelHA3HAYEHO AJIf ydalluxcs, He 00Najaloiux JOCTATOYHBIM
ONBITOM MPOBENEeHUA caMocToATeNnbHON paborel. [loaTomy onmcanusa paboT BBIIOJI-
HEeHBI JOCTATOYHO MOAPOOHO, a TAKMKEe NpPHBEJEHLl HeoDXOAUMEBIE TeopeTHUYecKHe
CBeJIeHMA M0 HM3YyYaeMOMY MaTepHaly.

Yuamuecs ¢ NOMOIILI0 YUWUTENs 3apaHEee IOTOBATCH K BBINOJHEHHIO KAaXKIOMN
paborel. [lna aToro OHHM AOJIKHBI FACHO MOHWUMATH Iedb paboThl, HazHAYeHUE
oDOpyAOBAHMA M 3HATE TeopeTHYecKH Marepuan B obbéMe, AOCTATOYHOM AJIA
BBIMIOJTHEHUA MPAKTHYECKOTO 3aJaHWdA.

Ilnsa ynobeTBa MCMONB30OBAHUA TeTPAAH-TIPAKTHKYMA BCe NPAKTHYECKHe 3a1a-
HHA PACIOJIO¥EeHBbl [0 pasjenaM ¥ COOTBeTCTBYIOT TeMaM Marepuana y4ebDHHKA.
JlabopaTopHkle paboThl, OTMeUYeHHBIE 3BE3M04YKOH (¥), MpoOXOMKAIOT M NONOJHAIOT
pyvOpurky yuebEnkKa «Mou (usnueckue ucciaenopanus». OHNM PeKOMeHAVIOTCS 1A
haxkyIeTaAaTHBOB, BJEKTHBHEIX KYPCOB, IPH IOATOTOBKE W NPOBeAeHHUHM OJMMITHAL,
a TakXe JNA HHIHNBHAVAIBHBIX 3aHATHH. Pang padboT MOMHO BBINOJHHTH B JAOMAIII-
HHX VCJIOBHAX.

Herxotopeie paboThl B JONOJHHTENLHEIE MATEPHAJLI K HUM MOMKHO TAKKe HAli-
TH B 3JIEKTPOHHOM IIPHUJIOMKEHUH K VUeOHMKY M BBINNOJHHTB HX B HHTEDAKTHBHOM
pexuMe.

B mHCTpYKUMH N0 BBINOJHEHHIO JabopaTopHOii paboThl yKaszaHBEl Ha3BaHWeE,
meas paboTel M HeoOXoAuMOe 0DOpyZOBaHHe. XapaKTep MeTOAMUYECKHMX VKasaHHWi
[0 BBIMOJHEHHIO pafoThl 3aBHCHT OT YPOBHA CJIOMHOCTH NPaKTHYECKOro 3alaHud:
ANA CHOMHBIX 3aJaHHH palprca noipobHelie noscHeHua. K kamxjoit pabore
npeajarawTcid pasauyHble (hopMBI NpeacTaBieHMA Pe3yabTATOB (Tabauiel, rpadu-
KH H T. A.). B Korane xkampoii naboparopHoit paboTsl AaHa ¢dopMa OoT46Ta 0 eé BbI-
NOJHeHHH B BHJE BEIBOJOB [10 AHAJNN3Y NPOBeNEHHOI padoThl, KOTOPEIE IOJMKHEI
ObITE KPATKHMMH, HO BIIOJIHE HCUYEPNbIBAKIIHMH,

B 9 wrunacce BBl 3aBepinaeTe HM3yueHHe Kypca (DM3HKH OCHOBHON IIKOJBI, II0-
3TOMY He TOJIBKO TeMaTHuka JaboparopHbiXx pabor craHoBHTCA Dojiee pasHoODpas-
HOH, HO ¥ UX BBINOJHEHHE mOoTpedyer oT Bac Oojee raybOKHX 3HAHHII 0 TOM, Kak
NOJAYVUIAKTCH JECTIePpHMEeHTAJMEHBIE JAHHEIE M KaK HX MOMKHO AHAJHIHPOBATH.

IIpoBoasi sKcHepuMeHTBI, Bbl ONMChIBaeTe (GU3MUYECKHII Npollecc, MCNOJIb3yH
(pusnvyecKne BeJIHYHHBI, ONpegenaAs HX 3HaveHMA. MUamepurs (QH3WUYECKVIO BesH-
YHHY — 3TO 3HAYHT HAHTH ONBITHBEIM NYTEM €€ 3HAYeHHMEe, CPABHHEB C 3TAJOHOM,
HCNOJIB3YA ClellMajibHble TeXHH4ecKHe cpeactBa. Hampumep, uTodbl M3aMepHTh
paccrosHHe A, MBI CDABHHBAEM €ro C STAJOHOM JIJIHWHLI ¢ = 1 M, NpUMeHHAd JIH-
HeHKy. Torma pesyaeTar MaMepeHHH BeIWYHHBI A MOMKHO NpPEACTABHTH KAk
A = na, roe n — HEKOTOpPOe YHCJIO.
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OpHako McTHHHOe (TOUHOe) 3HaveHHMe (PU3MUECKOH BeJMUYMHBI A, . He MOKeT
ObITE HM3MepeHO a0COJIOTHO TOYHO, 4YTO CBA3aHO ¢ PAJOM OPH4YHH, B TOM 4YHCJe
¢ HECOBEpPIIeHCTBOM H3MepHUTeNbHBIX npubopos. IloaTomy peayiakTar HMamMepeHHA
MOMKeT OBITh 3AMMCAH TOJLKO NPHOMMEHHO, ¢ TOH HMJIM WHOH CTENeHBI TOYHOCTH.

AbconroTHol morpemHocTbi0 AA (QU3MYeCcKOH BeJHYMHBI HA3LIBAETCHA MOAYJIb
PA3HOCTH MeJY HCTUHHEIM A _ ¥ M3MepeHHBIM A 3HAUYEHHAMH 5TOH BeJIHYHMHBI!
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Hamepernsa ODpHHATO MOAPA3NeNsATH HA NPAMBIe M KOCBeHHBIEe. B nmpambix u3-
MepeHMAX 3HaYeHWe (PH3HYecKOil BeIWUYHHBI ONpeJefdeTcd HeNocpelcTBeHHO Mo
mrane npudopa. Hanpumep, mamepeHMe IIuHBI 00pasma ¢ MOMOIIBIO JHHEHKH
UM HM3MepeHHe NepHoga KonebaHHM MaATHHKA ¢ TMOMOIILI0 CEKYHAOMepa.

IIpu KOCBeHHBIX H3MepeHHAX 3HAYeHHe (PH3MYecKOH BeJWYHHEI OIpeJesdeTcs
no dgopMyne udepes Apyrue (uUsNUecKHe BeJUUYHHEI, KOTOPhIE HM3MepAIOTCA NpHA-
MbIM oOpasoM. Hanpumep, n1d M3MepeHHS CKOPOCTH Tesia HeoDXOAMMO H3MEepHTh
nyThE 8, NPOHAeHHBIH TelOM 3a BpeMs# f, H BOCHOJMbL3OBATHCA (hopMyIol

ToyHOCTE NPAMEIX M3MepPEeHUIl 3aBHCHT OT TOYHOCTH MCHOJL3YEeMbBIX H3MepH-
TeJLHEIX MHCTPYMeHTOB. Hanpumep, npu H3MepeHMH JHHEHHBIX pasMepoB He-
OONBIIMX TeJ NpellouYTHTeJbHee HCIIOJb30BATE IITAHIMeHIHPKYJIb, MOCKOJIBKY €ro
TOYHOCTHL CYILIECTBEHHO BBINIE, YeM TOYHOCTHL ODBIUHON JMHEHKH.

Ilnsi OLeHKH KadecTBAa M3MEpPeHHI BBOAAT OTHOCHTEIBHYK HOrpemrHocTs £. OT-
HOCHTEJIBHANA NMOTrPeNIHOCTE PABHA OTHOIIEHHIO ADCOJIOTHON MOrpellHOCTH HaMe-
peEnsi AA K M3MepeHHOMY 3HaueHHMIo A, (u3HYecKOM BeJIWYHHBI ¥ ODBIYHO BbI-
paskaeTcda B NpOIeHTaxX!

HaM

AA

E= - 100 %.

M

I[Ipn npoBefeHHMM NpOCTeHIINX HM3MepeHHII B KadecTBe abCONIOTHOH MOrpel-
HOCTH MOXHO NPHHATHL MOJOBHHY HAMMeHbIIell HeHbl JejleHMA IOKaabl npubopa.
Hanpumep, npy u3MEepeHHH IJIHHBI JUHEHKON ¢ uneHoil gemeHua 1 MM 3a gomyc-
TUMVIO HDorpemsaocTs npuauManTt 0,5 MM (MHCTpYMeHTANLHAA NOrpPelIHOCTH).

IIyers mpl MHOTOKpATHOM IMOBTOpeHMH N NpAMBIX M3MepeHHMiIl HEKOTODOH Be-
JIHYUHB A NoJydeHbl 3HaveHuWsas A,, A,, A; .. Ay. Torga 3a naunbonee diausxoe
K HCTHHHOMY 3HAUYEHWIO A _ TPHHHUMAaeTCA cpeaHee apudMerHuecKoe 3HAYEHHE
BeJIMUMHBI A:
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ABCOMIOTHYI0O MHOTPEIIHOCTh H3MepeHHA (PU3HYecKOH BeJHMYHHBEI MOMKHO OIe-
HUTH, MCHOJB3YA (QOpMYyJIY
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Boazaukaoiipe nNpH H3MepeHHAX MOTPEIIHOCTH MOMKHO ¢ ONpeaeséHHOI cTe-
MIeHBIO VCJIOBHOCTH PAa3Je]UThL HA CHCTEMATHUYECKHE M CJaydaiiHbIe.



CucremaTHyeckHe MOTrPEeNIHOCTH MOTYT OBITH OOYCJIOBJIeHBI, HAIPUMED, BIUSHH-
eM H3MepHUTeJILHOI0 npubopa Ha npomnecc MaMepeHHs: cOUT «HOAL» mpubopa, cJjer-
Ka M30THYTA cTpesika npubopa, u3aMeHeHbl (pU3HUECKHe mapaMeTrpbl npubopa U T. 1.

CucremarnueckHe MOrpPeIIHOCTH MOTYT TAKIKEe BOZHMKATEH HM3-3a HecOBepIIeH-
HOH MEeTOJWKH W3MepeHHWii, He YYMUTHIBAIONEH (DAaKTODBI, HEraTHBHO BJIHAIOIIHE
HA TOYHOCTL M3MepeHHi (Heyd4éT CcHUJ TPeHHs M COMNpPOTHBIEHHS Cpelbl, U3MeHe-
HHE CBOMCTB H3MepsieMoro o0beKTa B Ipolecce M3MEepeHHA W T. II.).

Ecnu He uaMeHATH cnocobd MaMepeHMA (U3MYECKOH BeIHUYHHBLI, TO NPH IO-
BTOPHBEIX H3MEpPEeHHAX B TeX Ke YCJHOBHAX 3TA MOTPEIIHOCTHL OCTASTCHA NpekHei.

CucremaTnyeckye NOTPEIIHOCTH MOI'YT ObITh YMEHBIIEHBI IyTéM Oosee Tmja-
TeJbHOH HACTPOHKH H3MepPHUTEeNbHEIX HHCTPYMEHTOB, VUETA NMONPABOK, BJAHAION[HX
HA TOYHOCTE H3MepeHHUI, MCIOJL30BaHUA Dojiee COBePIIEeHHOH METOAHKH HaMepe-
HHUHA H T. I.

K caygaiiHbIM NOrpemrHoCTAM OTHOCATCH MOTPENTHOCTH, KOTOPbIe HEeKOHTDPOJIH-
pyeMbIM 00pasoM MOTI'YT M3MEHATH CBOE 3HAUEHHe (IO BeJIMUHHEe W II0 3HAKY) IpH
MOBTOPHBIX H3MEPeHUAX B TeX ke ycenoBuax. IIpu stom daxTopsl, cayv4aliHBEIM 00-
pa3oM BJHAIIHEe HA TOYHOCTE H3MepeHHi, MOIyT OBITh CAMBIMH Pa3HLIMH: HAJIH-
YHe B MOMEIeHMH KOHBEeKIMOHHBIX MOTOKOB BO3JAVXa, NPHBOAAIIMX K Iepernajzam
TeMIepaTypsl, KojJebaHuil HANpAMeHUsA B 3IeKTDHYECKOH IenH, pasdjHuyHOe BpeM#
peakiiMH 4YeJJoBeKa NPH BKJAKYEHHH M BBIKJIOYEHWH CeKyHAoMepa # T. II.

OcHoBHBIM cnocoGoM OOpPLOBI €O CAYYAWHBIMH HNOTPEITHOCTAMH ABJAETCA MHO-
roKpaTHOe NMOBTOPeHHe u3MepeHHHM (usnueckoi Beawunasl. IIpm sTom B KauecT-
BE OKOHYATEJBHOI'0 Pe3yJIbTATA H3MEepeHHH NpHHHMAaeTcs cpefHee apudMerHuec-
KOe 3Ha4YeHWe pPe3yJbTATOB CEPHH H3MEepeHHI,

HeobxoauMocTs yuéTa BpeMeHHM PeaKkiiui BO3SHHKAET, HAIpUMep, IPH H3Mepe-
HHM [epuoja KoJjefaHWH HHTAHOrO MaATHHKA. Eciau nmpu nmoMoimu ceKyHaoMepa
H3MEPHUTHL BPEeMs OJHOI0 MOJHOTO KoJebaHWA MAATHHUKA, TO BO3HHKAKIOIAA IO-
rPEIHOCTE MOKeT OBITh 3HAYHTeNbHOI. B mepByo odepegr 3Ta HMOrpPemIHOCTH
00ycIOB/IeHA MMEHHO CYIEeCTBOBAHHMEM OTJHMYHOIO OT HYJIS BPEeMEHHM pearIlHi
yejoBexa. Iloaromy npm mamepeHMH nepuoga KoJdeOaHWI MOCTYNAIOT MHAYE: M3-
MepAT BpemMAa f 3a N nonHeIX KojebDaHMH MAATHHKA, a4 3aTeM BEIYHC-

t
asAoT nepuoj no gopmyae T = N Ilpu MCHONB30BAHWUH TAKOr0 METOJA TOrper-

HOCTb, CBfA3aHHasd ¢ PasJHYHBIM BpeMeHeM peakIUH [eJIOBeKa, CVIIeCTBeHHO
VMeHBIIIaeTCHd.

B sakmodeHHe HeoGXOAHMO OTMETHTh, UTO B YHCJe MHOTHX NPHYWH, IPHBOIA-
IHX K MNOABJEHHIO MOrPelIHOCTel, MOMHO BBIIENHTH M Takoil dakTop, Kak He-
MOJIHOE COOTBETCTBHE peanbHOro (husmdecKoro o0beKTa, ¢ KOTOPHIM MNPOBOLAT H3-
MepeHHud, TOH (uandeckoil Momenu, KOTOpas HCHOONB3YVeTCA A ONHCAHMA HA-
oarogaemoro asiaenuda. Hanpumep, dopmyiaa mnas mepuoga xojaedDaHWII MaTeMaTH-
YEeCKOro MasTHHKA MOJYYeHa ¢ YYETOM NPeIoJIOMeHUsA, YTO HUTE HepacTaAXKHMa,
BO3JIYX He OKA3bIBaeT BJAMAHMA Ha JABMkeHHMe M T. . OfHAKO HAa CAMOM Jiejle 3TO
HE TAK, H MO3TOMY H3MepeHHOe 3HadYeHHe Bcerga OyleT OTIHYATHCA OT paccdu-
TaAHHOTrO 10 topmyie.

CnegosarensHo, NpH NIAHUPOBAHHMM M INPOBEIeHUH H3MepPeHHH HeoO0XO0AMMO
NOMHHTE O CYIIEeCTBOBAHHWH NPHHIMIIHAIBHBIX Pa3H4YHH MeXJy peajbHBIM (u-
3UYECKUM ODBeKTOM M ero «HieaJbHBIM» 00pasom.

IIpepnaraem BamieMy BHHUMAHHMIO JBa HeDOJNBIINX 3aJJaHHsA, KOTOPBIe IIOMOTYT BaM
Ha NPaAKTHKE NPHMEHHTh HEKOTOPbie MeTOAbl OLEHKH MOIPEelIHOCTeH H3MepeHHH.
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