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1. ®u3nyeckuii NPAKTHKYM KaK HAy4YHOe UCCJIeI0BaHNe

®dusuka - HKCIEpPUMEHTAIbHAs HayKa, TaK KaK BCE (PU3NYECKUE 3aKOHBI U TEOPUU
OCHOBBIBAIOTCSI HA ONBITHBIX JAHHBIX: HEOOXOAUMOCTb OOBSCHUTH PE3YyIbTaThl
HKCIEPUMEHTAIbHBIX OTKPBITUHA NPUBOAUT K MOSBICHUIO HOBBIX (PU3UYECKUX TEOpUH,
KOTOPBIE 3aTE€M ITPOBEPSIIOTCSA B XOJI€ HOBBIX SKCIIEPUMEHTAIBHBIX HCCIEIOBaHUM.

3anatusa B JabopaTopusx (U3NYECKOTO MPaKTUKyMmMa IMO3BOJIAIOT CTYyJIEHTaM
HOJy4YUTh 0a30Bbl€ HABBIKM IPOBEICHUS AKCIEPUMEHTAIbHBIX UCCIEJOBAHUM, IIOATOMY
CJIElyET OTHOCHUTBCSI K BBINOJIHEHUIO KaKJI0M 1a00paTOpHOM 3aJaun Kak K HEOOJbIION
CaMOCTOATENLHON Hay4HOU paboTe.

B Hay4HOM HCCIIEIOBAaHUU MOKHO BBIACIIUTH HECKOJIBKO BaJKHBIX 3TAIlOB!

1. HocranoBka mpoOJieMbl. DTan 3aKIIOYAETCS B KOHKPETH3aLUUU IMPOOJIEMBI,
KOTOpPYI0 HEOO0XOAMMO HCCIeNoBaTh. Pe3ynpTaToM 3Tama JOKHBI OBITh  YETKO
cOpMYJIMPOBAHHBIE Yeau HAYYHOIO MCCIENOBAaHMA M  KOHKPETHBIE 3adayu,
MOCJIEIOBATEIBHOE BBIITOJIHEHHE KOTOPBIX MPUBEAET K JOCTUKEHUIO LIETH.

2. BbliBHKEeHMEe W TeopeTH4Yeckoe 00ocHOBaHHWe rumore3bl. Ha stom stame
BAXKHO pa3paboTaTh TEOPETHUYECKOE OINHCAHHME HCCIeAyeMoM mpoosiembl. Pesynbrar
JTama — TMOJyuYEeHUE TMPEANOIaraéMbplXx TEOPETUYECKUX 3aBUCUMOCTEN (HU3HUECKUX
BEJIMYMH, KOTOPbIE MOTYT OBITh IPOBEPEHBI SKCIIEPUMEHTAIIBHO.

3. DKcnepuMeHTAlbLHOE HCCiel0BaHUe. DTOT JTal BKJIIOYAaeT B ceOs BBHIOOp
ONTHUMAJIBHOIO METOJIa MCCIEOBAaHUsA, IUIAHUPOBAaHHWE DHKCIIEPUMEHTA, CO3/IaHHE
(cOopKy) DSKCIIEpUMCHTAILHOM YCTaHOBKHM, €€ OTJIaJIKy, M, HaKOHEI, IPOBEICHHUEC
JKCIIEpUMEHTA. Pe3ynpTaT 3Tana — MacCUBbI HKCIIEPUMEHTAJIbHBIX JaHHBIX.

4. O0paldorka, aHaJIU3 M OCMBICJICHHME Pe3yJbTATOB. 3ajaya >3TOro 3Tara
COCTOUT B «YBSI3KE» TEOPETUYECKUX COOTHOIICHWH U JIaHHBIX OJKclepuMeHTa. B
pe3ynpTaTe paboyas TUNOTe3a IMOATBEPHKIAETCS, YTOUYHSETCS WM OINpOBEpraercs,
bOopMYyIUPYIOTCS BEIBOIBI.

OgHuM U3 WTOTOB HAYYHOTO MCCIENOBAaHUS SIBIAETCA OTYET WM HaydHas
nyOnukanus. Hayunsie myOnukanuy OBIBalOT pa3HOTO BHUJA — HAYYHBIA OTUET, TE3UCHI,

3aMCTKa UJIK IIOJJHOLICHHAS CTAaThA B XKYPHAJIC. Hay‘{Haﬂ HY6J'II/IK3HI/I}I A0JKHA COACPKATh
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BCI0O HEOOXOAMMYI0O HMH(OpPMAIMIO IS TOTO, YTOOBI JPYrue CHEHHATUCTBI B ITON
obnactu MoriM pa3o0parbcss W MOBTOPUTH MCCIEAOBAHHME, TAaK Kak TOJBKO
MOJITBEPXKJICHUE PE3yJbTATOB W/WIM KPUTHUKA PE3YJIbTATOB HE3aBUCUMBIMU YUEHBIMU
IIO3BOJISIET TIEPEBECTH BallM PE3yJbTaThl B PAHI «HAYYHOTO 3HaHWs». l[Ipm sTOoM
HEOOXOJMMO MOHUMAaTh, YTO MO MyOJMKALMU YUTATEIN (POPMUPYIOT MHEHUE O Bac Kak
00 yuéHOM.

Baxneiimieli OCHOBOM KauyeCTBEHHON MyOJMKAIIMU CIYKUT J1Ta00OpaTOPHBII
(paboumii) xypHayi, KOTOPBIA BeAeT 000N (u3HK-dKcnepuMenTaTop. llpuBoanmbie
HIKE IIpaBWJIa BEACHMSI TAaKOTO JKypHaja HE SBJSIOTCS aOCOJIIOTHO >KeCTKUMHU. Mx
IIEPEYNCIICHUE 3/1€Ch IPUBOIAUTCS C LENbK0 O3HAKOMIICHUS C TPaguUUsIMHA U
TpeOOBAHMSIMU, BIPAOOTaHHBIMU Hay4YHbIM co001ecTBOM. HecoOmroienne 3TuxX npaBuil
3a4acTyIO0 NMPUBOJUT K HETAaTUBHOMY OTHOILIECHUIO B HAYYHOM COOOIIECTBE KaK K CaMOM

paboTe, Tak U K €€ aBTopY.

2. O0mue npaBuIia BeJeHHs JJa00PATOPHOIO KypHAJIa
JIaGopaTopHBIil KypHAT — 3TO JOKYMEHT, B KOTOPOM B XPOHOJIOTHYECKOM TIOPSIIKE
MoAPOOHO YKAa3bIBAIOTCS 1€MW W 3a/lauyd IKCIIEPUMEHTA, WCIIOb3yeMasi yCTaHOBKa U
MaTepHuayibl, BCE YCJIOBHS TPOBEICHUS SKCIEPUMEHTa, pe3yJbTaThl MU3MEPEHUH U T.I.
[TogpoOHOE M aKKypaTHOE BEICHHE JIa0OpPaTOPHOIO KypHajsa HEOOXOAUMO IO
CJICTYIOITUM TTPUYUHAM
e Jlaneko HE BCE PE3yJNbTAThl 3KCHEPUMEHTOB MOTYT OBITh OOBSICHEHBI Cpa3zy e,
MO3TOMY JTA0OPATOPHBIN JKypHAII JOJIKEH MO3BOJIATH Yepe3 JII000e BpeMsl BEPHYThCS
K TIOJIYYCHHBIM PE3yJIbTaTaM U TOJHOCTHIO BOCCTAHOBHTH, YTO JENATIOCh BO BpEeMs
DKCIIEPUMEHTA, KaK M B KAKHX yCIIOBHUSX;
e 3amucu B JIaDOpPaTOPHOM JKypHajie JieKaT B OCHOBE JII0OOW HAaydyHOW MyOJIMKaIMU
WA OTYETA;
e JlaGopaTopHbIi KypHall UMEET IOPUIWYECKYIO CHJIY, TaK KaK B CIlydae CIOPHBIX
BOIIPOCOB  MO3BOJIIET MCCJIENOBATEN0 3alIUTUTh MPUOPUTET CIETAHHOTO UM

OTKPBITHS.



e Jlekmuio r000r0 HOOENEBCKOTO JlaypeaTa YKpamlaeT CKaH CTPAaHULBI €ro
71ab0paTOPHOTO KypHAIa C JaTO# CAeTaHHOTO OTKPhITHS. ©

Tpamuuuu BeneHus J1a0OPATOPHOTO KypHaja HECKOJIBKO OTJIMYAKTCAd B
pa3iMuYHBIX HaAyyHbBIX Tpymmax. OJIHAKO €CTh HEKHe Oo0Iuue MpaBuiia, KOTOpBIE
coOJII0Jat0TCsl OONBITMHCTBOM HccliefoBaTesieid. Bce OHU MPOAMKTOBAHBI Ba)KHOCTHIO
uHbOpMaInK, CoAepKaIlencs B )KypHalle, U CTpEMIICHHUEM €€ He TTOTEePSTh.

JlabGopaTopHble KypHaiabl MOTYT OBITh MEPCOHAIBHBIMU UK 00IKMMHU. B mudHOM
paboueM KypHaje DSKCIHEpPUMEHTATop BEJET 3amucu 000 BCeX MPOBOAUMBIX UM
skcriepuMenTax. OOmuii 1TabopaTOpHBIN KypHaI NPUHAMICKUT HAYYHOH TpymHIe WiIH
7a00paTOpUU U Yallle BCEro «IPUBSI3aH» K KOHKPETHOU IKCIIEPUMEHTATBHOM YCTaHOBKE
— TOT/Ia B HEM 3aIMChIBAETCA MH(POPMALIHS O XOJ€ BCEX padoT, MPOBOJAUMBIX HA TAHHON
YCTaHOBKE.

TpagunnoHHo J1a00paTOPHBIN >KypHaAT NPENCTaBIACT COOOM MPOYHYIO TETPalb
WJIM KypHaJ ¢ MPOHYMEPOBAHHBIMU CTPAaHULIAMU. BbIBaeT, 4TO TETPalb HOMOJIHUTEIHHO
YKPEIUISIOT — MPOILIMBAKOT €€ TOJCTOW HUTKOM. Hannuune B xKypHane NpOHYMEPOBAHHBIX
CTpaHMI] TO3BOJISIET HA €ro NEPBBIX CTpaHULAX COOMpaTh yKa3aTeNIM Ha KIIIOYEBBIC
AKCIIEpUMEHTHI. Bce naHHble B KypHall 3alMChIBAIOTCA PYYKOW, a HE KapaHAalIoM.
JlomyckaeTcsi BKJIEMBaHUE HA CTPAHUIIBI KypHajla KOMIBIOTEPHBIX pacreyaToK: TabJuIl,
rpadukoB U T.1. TOYHOCTh U aKKypaTHOCTh — BOT OCHOBHbIE TpeOOBaHUA K 3alUCSIM B
pabouem >xypHane. Ecnu moske B xKypHaje 0OHapyKeHbI OMEYaTKH WM (DaKTHIECKUE
OIMOKHA, TO HCIPABIEHUS B XKypHaJl BHOCSTCS PY4YKOM Apyroro 1sera. B obmem
Ja00paTOPHOM >KypHasie 00s13aTeNIbHBIM TpeOOBaHUEM SIBIISICTCS TO, YTO JIF0Oas 3amuch
WM UCIIpaBJICHUE JOJDKHBI OBITH TOJIMCAHBI aBTOPOM U yKa3aHa naara. JlocTtaTouHo
4acTO BCTpEUYaeTCs MPAaBWIO, YTO OOMIMI KypHajd KaTerOpUYecKH 3arpeniaeTcs
BBIHOCUTh M3 JIabopaTopuu. 3anoJIHEHHbIE JA0OpATOPHBIE >KYpHAIbl XPAHITCS B
1ab0paTOpUU WU CAAIOTCSA B aPXUBBI. XOPOIIUM JIOTOJHUTEIHLHBIM TIPABUIIOM SIBIISICTCS
CKaHUPOBAHUE CTPAHUI] JAOOPATOPHBIX >KYPHAJIOB M XpaHEHUE MOJYYCHHbIX (DaiioB B
HECKOJBKHX KOIMHUAX Ha Pa3HBIX KOMITBIOTEPAX WJIM HOCUTENSIX HHPOPMAIIUH.

B npuHnune Bo3MOXKHO BelleHHE JTAOOPATOPHOIO KypHaja cpazy B 3JIEKTPOHHOM
o



BU/JIC Ha KOMIIBIOTEPE - HABEPHOE, KTO-TO T/IS-TO TaK M JeNIaeT ceiuac win OyneT nenaTh
B OynyuieMm. [Ipy 3TOM HYHO YYUTHIBaTh BO3MOKHOCTb MOTEPU DJIEKTPOHHBIX (ailiioB
M3-3a TEXHHYECKOTO WJIM MMPOTPAMMHOTO COOSI ¥ Cpa3y MCIOJIb30BaTh CUCTEMBI CO3TaHUS
PE3EepBHBIX KOMUM MM UCIOJIb30BaTh OOJauHbIC XPAaHUJIMINA AaHHBIX. YTOOBI >KypHAI
UMeJ IOPUIUYECKYI0 CUJTy, KaXkaas 3alKuch B HEM JIOJDKHA COJEPKaTh JAaTy U BPEeMs
CO3/IaHUsI, DJICKTPOHHYIO MOJAMUCH aBTOpA, 3alMCH JIOJKHBI OBITh 3alUIIEHBI OT
CBOOOJHOTO peAaKTUpOBaHMUs. Tak 4YTO Ha CErOJHSALIHUN JeHb Bce e Haubosee

pacmpocTpaHeHO BEJCHHE PYKOMUCHBIX JJa0OPATOPHBIX JKYPHAJIOB.

3. [IpaBusa opopmiieHHs OTUETOB 0 JIAOOPATOPHBIX padoTax

Benenne maboparopHOro »ypHaja — 3TO HEOOXOJIMMBIA HAaBBIK JUJISI Ka)JI0ro
¢u3nKa-3KciepuMeHTaTopa. BeinonHeHne paboT U3NYECKOro MpakTUKyMa MO3BOJISET
O0TpabaThIBaTh BCE 3TAIbl HAYYHOT'O UCCIEI0BAHUS, BKIIIOUas U BEJEHUE JTAOOPATOPHOTO
KypHaja B BUJe opopMIIeHUsI OTUETA O JIabOpaToOpHOU padoTe.

OCHOBHOM KpUTEpHl, KOTOPOMY JOJDKEH COOTBETCTBOBaTh OTU4ET O pabore
(bu3MUEeCKOro NpakTUKyMa, TaKOW K€, KaK U I Ja00opaTOpHOro >KypHana: OTYET
JOJDKEH TO3BOJIUTH IOJHOCTBIO BOCCTAaHOBHUTBH, YTO JEJIAJOCh BO BPEMS BBIIOJIHEHHUS
paloThl, ISl 4ero, Kak U B KaKUX YCIIOBUSX, KaKhe pe3yJbTaThl noixydeHsl. Kpome Toro,
OTU€T, KaKk W Jit00as Hay4yHas MyOJauKalMs, JOJDKEH OTPa)kaTh BCE 3Talbl HAYyYHOI'O
uccienoBanus. I[lo cBoeil cTpykType OTYET JMIb HEMHOIO IIUpe J1abopaTOpHOTO
KypHana. [IpuBegemM peKOMEHIyeMYyI0 CTPYKTYPY OTYETA, IPHU 3TOM BBIACIUM KUPHBIM
mpU(TOM MyHKTHI, KOTOPBIE TIOJDKHEI OBITH U B JIJAOOPATOPHOM KypHAJIe:

BBenenue: (umo u ¢ kaxoii yenvio 0eaanocsy)
e JlaTa u BpeMs BbINOJIHEHHUS] IKCIIEPUMEHTA;
e Ha3Banue paboThi;
e Ilean padoThl, €€ aKTyaIbHOCTh, PEIIAEMBIE 3aa4H;

OcCHOBHas 4acTh: (KaK 0e1aiocs)

L KpaTKOC TECOPETUUCCKOC 000CHOBaHHE METOJNKHN HBMCpeHHﬁ;

e OnucaHue IKCNEPUMEHTAIBHON YCTAHOBKHU H MCCJIeAyeMbIX 00beKTOB;



e Onucanue X0/1a BbINOJHEHUS] PadOThI;
e Pe3yabTarhl H3MEpPEHUI;
e MaremaTudeckasi 00padoTKa U aHAJIU3 Pe3yJbTATOB;

3aKIIOYeHUE: (4mo NoLYy4UIOCh)

e BriBoa(bi).

[TosicHUM HEKOTOpBIE 3JEMEHTBI 3TOM CTPYKTYpbI, BBIIEIAS KUPHBIM LIPUPTOM
KJIFOUEBBIE TIOHSATHS.

HasBanme pa0oTbl, cojaepxamieecss B METOAMYECKUX PEKOMEHAAIMSAX K €€
BBINIOJIHEHHUIO, U3BMEHEHO ObITh He MokeT. OJHaKO meJb padoThbl J0JKHA OBITH YETKO
MOHSTHA CaMOMYy CTYJEHTY, I[O3TOMY HEOOXOJHMMO TMOIBITaThCS CaMOMYy €€
cpopMyIupoBaTh, BHUMATEJIBHO O3HAKOMMBIIHCH CO BCEMM  3aJ@HUSIMU U
ynpaxHeHussMu paOoTsl. [Ipm 3TOM BakHO OTAaBaTh cebe OTYET, MOYEMYy U 3aueM
BBIOMpAETCS 3Ta LEIb — ONPEACIUTh €€ AKTYaJbHOCTh. Y pPabOTbl MOTYT OBITh H
HECKOJIBKO I1ener. JIOCTHKEHHE eI OCYILUECTBIIIETCA IyTEM pELIEHUs KOHKPETHBIX
3aJ1ay, MOATOMY Ba)KHO OOpaTUTh BHHUMAaHHE, YTO MOCIeayomias (popmMyaupoBKa 3a1a4
IIOMOTA€T BBICTPOUTH MOCIIEIOBATEIBHOCTD IEVUCTBUA U KOHKPETU3UPOBATh UX.

Kparkoe Teopernueckoe 000CHOBAHME METOAWKH M3MEPEHUM  JOHKHO
coJlepKaTh TOT MHUHHUMAJIbHBIA HAOOp ompenereHuii, 3aKOHOB U (QOpMyJ, KOTOpPBIA
IIPEANIOJIOKUTEIBHO II03BOJINT YBA3aTh IIOJYyYEHHBIE pPE3YyJbTaTbl JOKCIEPUMEHTa C
UMEIOLIUMUCS Ha CErOJHSAIIHUNA 1eHb (PU3NYECKUMU MPEACTABICHUSIMU. DKCIEPUMEHT —
3TO He chy4yailHoe HaOmoaeHue. OH CTaBUTCS IIEJICHANPABIEHHO, OT HEro KIyT
KOHKPETHBIX PE3yJIbTaTOB, & O3TH OKHMJIAHUS KaK pa3 U OCHOBBIBAIOTCS HA TEOPETUUECKOM
OCMBICJIEHUU HUCCIIEAYEeMbIX BJICHUU. BaxkHO Takke uMeTh 3TH (HOPMYJIbl IO pyKaMH U
Ha JTale aHajiu3a pe3ylnbraToB. B mabopaTopHOM KypHale MOXKHO HE MPHUBOJIUTH
TEOpETUYECKOEe  O0OOCHOBaHME, €CIM  3TO  [OBTOPHBIA  SKCIEPUMEHT WU
MIPOIOIKAOLIUCS.

Onucanue DJKCIEPUMEHTANbHON YCTAHOBKM HE [JOJDKHO CBOJMTBCA K
XYZOKECTBEHHOMY PHUCYHKY WM (oTorpaguu yCTaHOBKH, HampUMeEp, B3ATOMY W3

MCTOOANYCCKHUX OINMMCAHUU IMpaKTHUKyMa — TaM OHH CACJIaHbI AJIA TOTO, YTOOEKI JieT4e OBLIIO

'



HAWTH COOTBETCTBYIOIIEE OOOPYAOBaHUE B TAOOPATOPUN U TIOHATH, KAK BBHITJISAAT TE WIH
WHBIE Y3JIbl YCTAHOBKH. ONUCAHNE IKCIIEPUMEHTAJBHOI YCTAHOBKHM J0JKHO OTPaXKaTh
bu3MYecKue MPUHIUIBI padOThl YCTAaHOBKH. B 3aBHCHMOCTH OT HM3ydaeMOro pasjelia
bu3KMKY, 371eCh HEOOXOAMMO TPUBECTH MAKCHUMAJIBHO YIPOIIEHHYI0 MEXaHUYECKYIO,
AIEKTPUUECKYI0 WM ONTHUYECKYI0 CXEMY YCTaHOBKH, C IOMOIIBIO KOTOPOM MOXKHO
MOHATh W0 JKCrepuMeHTa. Ha cxeme MODKHBI OBITh yKa3aHbl BCE HEOOXOAMMBIC
AJIEMEHTHl YCTAaHOBKH. XOPOIIO MPHU 3TOM, ISl yI0OCTBA YUTATEINsl, OTPA3UTh B OTYETE
X HazHadeHue. [ paMOTHO O(OpPMIICHHAsI CXeMa IMO3BOJISIET CYIMIECTBEHHO YMEHBIIUTH
KOJIMYECTBO TEKCTa B OTUETE.

[IpuHIMNIUATPHO BaXXHO TNPU ONUCAaHUU YCTAHOBKH YKa3bIBaTh IapaMeTphbl
WCITOJIB3yEMBIX MPUOOPOB M Y3JI0B SKCIEPUMEHTAIBHON YCTAHOBKH (TOYHOCTD, TPEICITBI
U3MEpPEHUsI, TUIl H3MEPUTENbHBIX MPUOOPOB, MaTepualbl, U3 KOTOPHIX H3TOTOBJICHBI
DJIEMEHTBI, UX IPUMEPHBIC Pa3MEPhI U T.1.).

OTaenpHO ClIeTyeT OCTAaHOBUTHCSA HA OMHUCAHWHW OOBEKTOB HCCIICIOBAHUS. DTOMN
uH(pOpMaIUU B METOJIMYECKUX ONMMCAHMIX, KaK MPaBUIIO, HET BooOIIe. 371eCh XOPOIIO
npuBecTd doTorpaduu W/uiau MOoAPOOHOE TEKCTOBOE ONMUCAHUE BUJIMMBIX MX CBOMCTB.
Hanpumep: «/[ns uccrneoosanus npeonodceno meépooe Onecmsuee meno cepo2o
ommeHKa, Gopmul, 6au3Kou K yuaunopudeckou. Ha 60Kko6oli nogepxnocmu 3amemHbl
KOJIbYeable KAHABKU, KPAsl OCHOBAHULL UMEIOM BMAMUHBL.

Onucanue Xo0Ja BbINOJHEHUsS] PadOTHI JODKHO OTPaXKaTh pPEANbHBIA XOJT
DKCIIEPUMEHTA W JCHCTBUS JKCIIEPUMEHTATOpa, a HE OBITh MPOCTO TEPEIHUCHIBAHUEM
(KomMpOBaHWEM) IMYHKTOB METOJAMYECKUX peKomeHJauuii. Pe3yabTrarbhl m3MepeHHUil
ynoOHee BCEro MpeNCTaBIATh B BUNE madauy u epagpurxog. Tadbmuibl y00HO 3aMOHSTh
Cpa3y IO XOJy SKCIEPHMEHTa, MOATOMY MIPOIyMaTh WX BHJI W IMOATOTOBUTH (HOPMBI
Tpebyetcs 3apanee. [logpoduee 00 odopmieHun Tadauil u rpagukoB OyJIET paccka3zaHo
HIKE.

MaremaTuuyeckasi o00padoTka pe3yJbTAaTOB JOJDKHA COJEpKaTh pPacyeThl
COTJIaCHO METOJMKE pabOThl, a TaKXKe CTAaTHCTHYECKYID OOpabOTKy MOJIyYeHHBIX

pe3yabTaToB (T.€. OIIEHKA MOTPEHIHOCTH M3MepeHuil). Bce ucmonb3oBaHHbIE (HOPMYIIBI
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JIOJKHBI OBITH TPUBEJIEHBI B OTYETE, IPU STOM BCE 0003HAUEHHUs (PU3NUECKUX BEIMUUH
JOJKHBI TOSICHATHCS U 0053aTEIbHO JOJKHBI OBITh YKa3aHbl MX €IMHUIBI U3MEPEHUH.
Taxxe yn1oOHO IPUBECTH BCE 3HAUCHUS UCIIONIB30BAHHBIX KOHCTAHT. B 0T4éTe MOXKHO He
IPUBOJUTH PE3YIbTATHl IMPOMEKYTOUHBIX BBIYHUCICHHUM, €CJIM B ONMCAHUU HE YKA3aHO
UHOE.

B xonme ananm3a pe3yJbTaTOB NPOBOJUTCS COOTHECEHUE IOJIYYEHHBIX U
oKuJaeMbIX JaHHbIX. Hanmpumep, npoBepsercss KBagpaTuyHas 3aBUCUMOCTb OT BPEMEHU
KOOpJIMHAThl MAJalouIero Tena. 37eCh, BO3MOXKHO, IOTpPeOyeTcs YTOYHEHHE WIIN
U3MEHEHUE II€PBOHAYAIBHBIX TEOPETHYECKUX MpeacTtaBieHuil. Hampumep, ecin
KBaJIpaTU4YHAas 3aBUCUMOCTh OT BPEMEHHU KOOPAMHATHI MaIal0lero Tejla He Ha0uo1anach
B DJKCIIEPUMEHTE, HYXHO BBIIBHHYTh M 00s3aTelbHO mNpoBepuTh (!), mpozenas
BBIUMCJICHUSI, TUTIOTE3y O TOM, IOYEMY TaK CIyduiIoch. B oOcyxkmaemMoM mpumepe 310
MOKET OBITh W BIMSHUE CHJIbI Apxumena (IIapvK C TeIHEeM), U HaJlM4ue TpeHus (mpu
MaJICHUY BaThl), U T.JI.

B paznene “BwiBoa(bl)” TpeOyeTcs B COOTBETCTBHUU C II€NbI0 Pa0bOTHI B BHUJE
HECKOJBKMX MAaKCHUMaJIbHO KOPOTKHX MPEIIOKEHUN MPUBECTH HMTOTOBBIE PE3YJIHTATHI
HKCIIEPUMEHTOB U JaTh UX MHTEpHpeTannto. [Ipumepbl BEIBOIOB:

o [lo nonyuennou oOnn yunuwopa Nel —eeruuume niOmMHOCMU  MaAMeEPUAnd
_ 3 . _
p = 8.6x0.4 2/cm” (¢ 0osepumenvrou seposimuocmoio a_=_0,95), a maxoice ysemy,
MOCHO NPEONONIOANCUMb, YO YUTUHOP U32OMOGIEH U3 IAMYHU.

o Vckopenue c60000H020 naderus, UsMepeHHoe ¢ NOMOWbIO CEKYHOH020 MASIMHUKA,
cocmasnsem (9,86 + 0,14) m/c* (¢ dosepumenvhoii seposimnocmuio o = 0,95). B
npeodenax nocpeuwHoCmu pe3yibmam co21acyemcs ¢ mabIuuHblM 3Ha4enuem OJisl
dannoti wupomor 9,807 m/c.

o U3mepena memnepamypHas 3a8UCUMOCIb CONPOMUGTEHU NOLYHPOBOOHUKA OM
memnepamypuvl. B npedenax noepewnocmu  3Kcnepumenma  3A8UCUMOCHIb
aensiemcest axkcnonenyuanvhol. R = Ry exp(E/KT).

Ecnu monyueHHbIe OKCIEPUMEHTAIbHBIE PpE3yJbTaThl HE  COIJIACYIOTCS €
MEepBOHAYAJILHBIMA TEOPETUUYECKUMH TPEJCTABICHUSIMU WU JTaHHBIMU CIPABOYHHUKOB,

TO HAAO YKa3aThb B BbIBOJIAX BO3MOJKHBIC IIPUIMHBI PACXOKICHUA C UX 000CHOBAHHMEM.



BaxHO, 4YTO OTYET HE MOKET OBITh MOIYUYEH ITyTEM NEPENUCHIBAHUS B TETPAAb WUIH
KOMUPOBaHUSI B (paill METOIMYECKUX PEKOMEHJAlUi K BBIMOJHEHUIO J1A0OpaTOPHOU
paboThl. MeToau4YecKrue ONMCaHns BBOAAT CTYJIEHTa B KypC IpearaéMblx eMy 3aJaHui
U OMNMCBHIBAIOT, KaK 3TH 3a/JlaHUSl B NPUHLHUIIE MOXHO caenarb. OIHAKO BBINOJIHEHUE
paboThl KaXAbIM CTYJACHTOM YHHUKaJbHO, OHO MPOXOAUT B KOHKPETHOE BpeMs, B
KOHKPETHBIX (PU3UUECKHUX YCIOBHIX (BpeMsi, TEMIEpaTypa, OCBEIIEHUE U T.1.), KOTOPhIE
caMu 1O cebe MOryT M HEe NOBTOPUTHCA. VIMEHHO MOATOMY K COCTaBIICHHUIO OTYETA
TpeOyeTcss OTHOCUTHCS TBOPUYECKH, YAETSS JOKHOE BHUMaHUE OOBEKTY MCCIIET0BaHUS,
HKCIEPUMEHTAIbHON YCTAHOBKE, UX OKPYXEHHIO U COOCTBEHHBIM JelcTBUsAM. [lpu 3TOM
oopmiieH OTUET MOXKET OBITh KaK OT PyKM B TETpaJ, TaK U HAa KOMIIBIOTEPE, a 3aTEM

pacrievaras.

4. IIpaBuia opopmiieHus TAOIUIL

Tabnuiel MO3BOJIAIOT KOMIAKTHO MPEACTaBUTh JAaHHBIE MU3MEPEHUM U PacyE€ToB.
['pamoTHO odopmiieHHass TabIUIIA TTO3BOJISIET CYIIECTBEHHO YMEHBIIUTH 00bEM TEKCTa B
pabouem xypHase uin otuére. Oo1me npapuia oPopMIICHUS TaOJIHI] CICAYIOIIHE:
e B mHayyHOil nuTeparype MNPUHATO, YTO Kaxkaas TaOiuIla JIOJDKHA COJEpkKaTh
3aroJIOBOK WJIM TIOJIKCh, B KOTOPOM COJEPIKATCs Ha3BaHWE TaOJUIIBI M pacmudpoBKa
0003HaYeHUM (PU3NUECKUX BEIUUYNH, COJICPKALIUXCS B TAOJIHUIIE.
e Kaxnapni cronber iy cTpoka TabJIUIIBl JOKHBI UMETh Ha3BaHUE WM 0003HAUCHHE
COOTBETCTBYIOIICH (PU3MYECKON BEIUUYMHBI M €€ SIUHHUIIBI M3MepeHus. Eciau BeamdmHa
paccUuThIBACTCS, pacU€THYIO (hOPMYITy TaKKe YI0OHO yKa3aTh.
e B mepBoM cTONOIE WK CTPOKE CIEMYET 3alUChIBaTh BEIIMYUHY, UTPAIOIIYIO POJIh
apryMeHTa (HarpuMmep, NOpsAIKOBBIII HOMEp U3MEpPEHHUs], TEMIIEpaTypa, Bpems U T.1.), a B
MOCJIEAYIOIINX — POJIb PYHKIIHMH (CKOPOCTh, COMPOTUBIICHUE U T.1I.).
e Ecau oTuéT pyKONMCHBIN, TO TAOJUIBI YEPTATCA C MOMOIIBIO TUHEHKH U KapaHallia.
[Tpu moATr0TOBKE TAOIMIT MOKHO TIOJI30BATHCS KOMITBIOTEPHBIMH MPOTPAMMaMH, OJTHAKO
B 3TOM CJIy4ae He CJIeyeT Orpexu B 0()OpMIIEHUN TAOIHI] CIIHUCHIBATh HA KOMITBIOTEPHYIO

mporpamMmy. FpaMOTHOC HCIIOJBb30BAHUEC DJICKTPOHHBIX Ta6HI/IH CYmECTBCHHO YMCHBIIACT
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TPYAOEMKOCTh BBIYHMCIIEHHH, @ TOTOMY MO3BOJIIET COCPENOTOYUTHCS HA OCMBICICHUN
JTAHHBIX U3MEPEHUMN U PACUYETOB.
[Ipumep koppekTHO odopmiieHHON Tabmuibl U3 paborel Nelll «Omnpenenenue

IUIOTHOCTHU TBEPJIOTO TEIIAN:
Tabnuua 1. Pe3ynbTtaTbl Tpex MU3MEpPeHUM Maccbl M; UUNIUHApPA, cpeaHee
apudmeTUyeckoe 3HayeHMEe MacCbl M WU OTKIIOHEHUS pe3ynbTaToOB U3MEpeHust oT

cpepHero Am,.

Homep namepeHus i m;, r m,r Ami, r
1 15,3 0
2 15,4 15,3 0,1
3 15,3 0

[Ipumep HeBepHOTO 0(hOPMIICHHS TOU Ke TaOIULIbL:

m <m> Am
15.3 -0.03333
15.4 15.33333 0.06667
15.3 -0.03333

5. [IpaBuna opopmiieHus rpadpukoB

[IpeacraBneHure TaHHBIX HKCIIEPUMEHTOB B BUJE rpaMKOB (PUCYHKOB) MO3BOJISET
YBUJIETH CBSI3b MEXJy HCCIEAYyEMbIMHU (pU3NUECKUMU BennunHamu. HezaBucumo ot Toro,
CTpOSITCSl TpaUKM Ha MWILIMMETPOBOM OyMare WM K€ C MOMOUIbI0 KOMIbIOTEPHOM
IIPOrpPaMMBI, IPU UX MOCTPOECHUHU CIEAYET MPUACPHKUBATHCS CIAETYIOMINX OOIIECTTPUHSTHIX
PaBUIL:
o Kaxxnp1il rpaduk 10JKeH MMETh 3arojoBOK MJIM MOANKUCH. B HUX JOJKHBI OBITH
Ha3BaHue rpaduka, pacmudpobka 0603HaUeHUN HU3NIECKUX BEJIUYMH, OTJIOKEHHBIX T10
OCSIM, COOTBETCTBHE HCIOJb30BAHHBIX TpaUUeCKUX CHUMBOJIOB SKCIIEPUMEHTAIBHBIM
HabopaM JaHHBIX.
o Kak mpaBuio, nis rpa@ukoB UCTIONB3YIOT NPSAMOYTOIBHYIO CUCTEMY KOOPAMHAT.
[To ropusoHTanbHOW ocu (OCH aOCIMCC) OTKJIAABIBAIOT BEJIMYHHY, WUTPAIOIILYI0 POJIb
apryMeHTa, a 10 BEPTUKAJIbHON OCH (OCH OpIuHAT) — 3HAaYeHHE (YHKIMH, TO €CTh

3aBUCUMYIO BCIINYHUHY. OxoJo oceit H€O6XOI[I/IMO HaITMCaTh Ha3BaHUC BCIIMYNHBI (I/IJII/I ee
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0003HaueHne), KOTOpasi OTJIOKEHA BAOJb JAHHOW OCH, M €ITUHUIIBI N3MEPEHUSI.

o JlaHHBIE DSKCIIEpUMEHTAa HAa KOOPAMHATHOM IUIOCKOCTH, TaK HAa3bIBacMbIe
(OKCTIEPUMEHTATBHBIE TOUYKN», OTPAKAIOTCS B BUIC TPad)UIECKUX CHMBOJIOB, TIOJIOKCHHE
KOTOPBIX COOTBETCTBYET CPEAHUM 3HAUCHUSIM BEJIMYMH, ONpPEACICHHBIM B XOJE
CTaTUCTUYECKON 00pabOTKU M3MEpPEeHUM. DKCIEPUMEHTAIbHBIE TOUKH Ha KOOPJAUHATHOU
MJIOCKOCTU JOJIKHBI ObITh pa3nuyuMbl. Eciii Ha OJTHOM TJIOCKOCTH MOKa3aHbl HECKOJIBKO
HAa0OpPOB JAHHBIX, TO ISl KaKJOTO U3 HUX CJIEAYET HCIOJIb30BaThb CUMBOJIBI PA3HOIO
BUJa (KPYXOUYKHM, KBAJPAaTUKU U T.1.), 3alOJHEHHsS (CIUIOLIHBIE WM YaCTUYHO
3aKpalieHHble) Wi 1Beta. Ha cBOOOAHOM TOJIE TUIOCKOCTH KEJIaTeIbHO YyKas3aTh
COOTBETCTBHE CUMBOJIOB U HA0OOPOB JaHHBIX.

o JIis  yka3aHUS JOBEPUTCIBHOTO HHTEpBaJia (ITOTPEIIHOCTH HW3MEPCHHIA) Ha
rpauke CTPOST OTPE30K, MapajuIeNIbHBIA COOTBETCTBYOIIEH ocu. LleHTp oTpeska
JIOJDKEH COOTBETCTBOBATh CPEAHEMY 3HAYEHHIO COOTBETCTBYIOIIECH BEJIMYMHBI, a JJIMHA
OTpe3Ka JI0JDKHA PABHATHCS yABOCHHOUM morpemHocTu. [Ipu obo3HaueHun Ha rpaduke
MOTPEIIHOCTA U3MEPEHUN BEJIMYMH, OTIOKEHHBIX MO OCH a0CLHUCC U OPJUHAT, Y KaXKI0i
TOYKH HAa KOOPJAMHATHOM TUIOCKOCTHU TMOSIBIISIETCS] «KPECT OMIMOOK», IO KOTOPOMY MOXKHO
CyIUTh O JWama3oHe BO3MOXKHBIX 3HAUYCHUU BenuuuHbl. [lorpemHoctu Ha rpaduxe
MO>XHO HE€ YyKa3bIBaTbh, €CJIM BEJIMYMHA OIMIMOKH MEHBIIE pa3Mepa IKCIEePUMEHTATHHOM
TOYKH, HO TOTJIa HH(GOPMAITIIO 00 3TOM HY>KHO BBIHECTH B MOJIIUCH K TpaduKy.

o Ha ocsx momkHBl OBITh HAHECEHBI IIKabl, YKMCJIOBOM MacmTad KOTOPHIX
JKEJIaTelIbHO BhIOMpATh KpaTHBIM uuciaM 2, 5 win 10 ¢ MUHUMYyMOM 3HAKOB IOCIE
3armsiTol. Yarie BCero UCmosab3yoTes JIMHEHHbBIE TKAJbI, HO P HEOOXOIUMOCTH MOKHO
HCIIOJIB30BaTh JIOTapU(PMUUECKYIO MIKATy — B 9TOM ClIydae Mo OCH €AUHUIEH U3MEPECHUS
BBICTYIIAET 3HAUYCHUE JIorapudmMa (IeCATUYHOTO WU, PEKEe, HATYPAITBHOTO) U3MEPSIEMOM
BenuuuHbl. [llkana He nomkHA 0053aTEIbHO HAYMHATHCS C HYJS — JUara3oH 3HAYeHUMH
IIKaJIbl  CJIeAyeT BBIOMpaATh TakK, YTOOBI HSKCIEPUMEHTAJIbHBIC JaHHbIE 3aHUMAaJHU
OCHOBHYIO IIJIOIIA b TpaduKa.

o st ynobcTBa OTCNneKMBaHUs 3aBUCUMOCTEN Yepe3 IKCIIEPUMEHTaIbHbIE TOYKU Ha

rpaguke MOXXHO TMPOBECTH IUIABHYI0 KPHUBYIO — «IJ1a30BOA». OTa KpuBas MO

L



BO3MOXKHOCTH JIOJDKHA TEPECeKaTh BCE KPECThl OLIMOOK, MPU 3TOM OTKJIOHEHHS OT Hee
HKCIEPUMEHTAIbHBIX TOUEK JOJDKHBI BBIMVIAAETh CIy4alHBIMHU, TO €CThb CBEPXY KPHUBOM
JOJDKHO OBITh TOYEK CTOJBKO, CKOJIbBKO M cHM3Y. He ciemyeT coenuHsATh cocenHue
HKCIIEPUMEHTAIbHbIE TOUKM Ha IpaduKe OTpe3KaMH U MOJydyaThb HEKOTOPYIO JIOMaHYIO
JVHMIO, BElb JAKE CPEJIHUE 3HAUEHUS U3MEPEHHBIX BaMU BEJIMYMH - 3TO TOJBKO OLEHKA
UX UCTUHHBIX 3HaueHWil. Ecnm wm3BecTHa TeopeTrnyeckass (PYHKIIHMS, OMHMCHIBAIOLIAS
JAHHYIO SKCIEPUMEHTAIbHYIO 3aBUCHMOCTb, TO 3Ty (PYHKLHIO HEOOXOJUMO MOCTPOUTH
BMECTO «TIJIa30BOJIa» C YYETOM DSKCIEPUMEHTAIBHBIX TOYEK, HCIOIB3Ys] METO[
HAaUMEHBIINX KBAJPaTOB.

o Ecnn HekoTOpble SKCIIEPUMEHTAIBHBIE TOYKHM HAXOMATCA BAAIU OT OCHOBHOM
rpynisl (BbIOPOC), TO, BOBMOXHO, OHU ObUIM MOJYYEHBI B PE3YyJbTaTE€ HEKOPPEKTHBIX
U3MEpPEHU. DTU TOYKU KENAaTeIbHO MEePEeMEpPHUTh, YTOOBl YOEAUTHCS, YTO 3TO MMEHHO
CIIy4allHOCTb, @ HE HOBOE (pU3MYECKOe sBICHHE. BhIOpOCHI Ha rpaHUIIaX HMHTEPBAJIOB
U3MEPEHUI MOTYT OBITh OOYCIOBIIEHBI MPENEIbHBIMU, HEIITATHBIMU PEKUMaMU PaOOTHI
00Opy10BaHUsl, MOATOMY Ja)Ke€ €CIM OHU BOCIPOU3BEAYTCS MOCJE MEPENpPOBEPKH, MPU
IpeIBapUTEILHOM aHAJIN3€ X MOKHO HE YUUTHIBATh.

o s ynoOcTBa ompezeneHuss KOOpAUHAT Ha KOOPAMHATHYIO TJIOCKOCTh CIIEIyeT
HAHECTH MacHITa0HYI0 CETKY — TOHKHE JIMHUHU, KOTOPbIE SIBISIOTCS IMPOJOJIKEHUSIMU
OTMETOK IIIKAJIbI.

BaxxHo ormetuth emé pas3, uTo 3THU NpaBujia He norma. ['paduku — 310 cnocod
JIOHECTH JI0 YUTATEJNS TO, YTO BbI XOTUTE €My cKa3aTh. [loaToMy npu pucoBaHuu rpaduxa
BHUMaHHUE JIOJDKHO OBITH COCPENOTOYCHO Ha JIEMOHCTpAIMM 3aKOHOMEPHOCTH, a HE Ha
(bopManIbHOCTSAX: 32 IEPEBBIMHU HYXKHO YBUIETH JIEC.

Jlnisa moctpoeHus: rpaduKoB Ha KOMIIBIOTEPE CYIIECTBYET OOJbIIOE KOJUYECTBO
KOMIBIOTEPHBIX TporpamMm. M3 Hambojee pacmpoCTpaHEHHBIX OSTO MPOTPAMMBI IS
paboThl ¢ TabnuIaMu B cocTaBe O(PUCHBIX MakeToB — Hampumep Microsoft Excel wnm
Open Office Calc. Cpemn (pu3HKOB-IKCIIEPUMEHTATOPOB 00JIE€ PACHPOCTPAHECHO
UCIIOJIb30BaHUE CICMAIN3UPOBAHHbIX ITporpaMM, Takux kak Origin, GnuPlot, Igor Pro,

Kaleida Graph u npyrue. Baxxno moHumaTts, 4To 3a Bce orpexu B oopMIIeHIH rpapuKoB
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OTBEYAET UEJOBEK, CHAIOUIMM OT4ET, TaK KaK KOMIIbIOTEpHAsh MporpamMma JIHIIb
BBITOJIHSIET KOMAH/IbI TT0JIb30BaTEIs.
[TpuBenem npumep odopmieHus TpaduKoB - JEBBIA rpaduk oPOpMIIEH COTTACHO

BBIIMICTICPCYUCIICHHBIM IIpaBUJIaAM, a HpaBBIfI — C HApYHICHUCM HX.

18 | LI L | L B B ) L B B ) L B B ) l- 18 T T - T T T T
N o Temo1, ] 16} .th :
O = Teno2| 14 F 2 ~ ]
14O 1 n12F o o :
o [0 1 E°F % :
S . [m 0 {1 610¢F .
- B fo) 1 O 8
N [ m o 1 £ F ]
10 F—My 5 . 6 F .
[ l.. (o) ] X .
8 [ '!.._EOO\ ] M ]
: .. Qﬁ.aq : 2 : :
() WEE NV NS ST S e e
100 150 200 250 300 0O 45 90 135180 225 270 315
t, C t

Puc. 1. Ipacdmkn unameHeHusa wmoaynsa
ckopoctn Vv Tena 1 (nyctble KpyXKu) m

2 (kBagpaTUKK) CO BpeMeHeM t.

6. JInneapuzanusi IKCEPUMEHTAJIbHBIX 3ABUCUMOCTEN
W3 mpeaplaymiero pucyHka O4eBHAHO, uyTo oba Terma 1 m 2 3amemustorcs. Ho
KaKOBO MaT€MAaTHYECKOE BBIPAKEHHE TAaKOW 3aBUCUMOCTH? ['paMOTHOE HCIIOIB30BaHUE
rpauKOB MO3BOJISIET OTBETUTHh Ha MOJ00HBIN Bormpoc. BuszyansHo Ha rpadukax mpoiie
BCEro WICHTU(DUIMPYETCS TpsAMasi JIUHUS - 3aBUCUMOCTh Bujaa Y=kx+b. [Tostomy mpu
NOCTPOEHUU TpaUKOB MCMOJIB3YyETCs MIpouenypa juHeapuszanuu. CyTb €€ COCTOUT B
TOM, 4YTO JJI TMOCTPOEHUs TOYEeK M TrpaduKOB BBIOMPAIOTCS TaKUE KOOPIAUHATHI, B

KOTOPBIX IMPCAIOJIaracMbi€ 3aBUCUMOCTHU BBITJIAIAT JIMHEHHBIMU.
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Hampumep, Ha creayrommx pucyHKax MOCTPOCHBI T€ e TaHHbBIS, YTO U BHIIIE, HO B
apyrux koopauHarax. Ilo ocum abcumcc otkmaasiBaetcs Benumumna 1000/t, roe t —

3HA4YCHUC BPCMCHU B CCKYHIAX.

i J C O A
16 1o Teno|1 7{ ] 16 5 :
- m Teno[2 a] wp o Tenol o .
" ] Fm Ter|0200 f :
o | f .. ] ‘\-’12: fe) )
= [ i i i
cl2y = 1 310 5‘,’_
> [ [ | 1 [ ]
10 .| I § i
[ ] 8
8 [ : ' Z :
J SEETE RV EUUE VSRR SR N R S E s
0 2 4 6 8 10 12 0 2 4 6 8 10 12
1000/t, 1000 ¢ 1000/t, 1000 ¢

Ha neBom rpaduke Xopouio BHAHO, YTO AJis Tejda | 3KCIepUMEHTalIbHbIE TOUKU
XOpOIIIO JIOkKATCs Ha TpsiMyto JuHHUI0. ClieJoBaTenbHO, 3TOT rpaduK AOKa3bIBAET, UTO
st Tena 1 3aBUCHMOCTh MOJyJISl CKOpOCTH V oT BpeMeHu t umeet Bua V=C,/t+ C,, rue
koHcTauThl C; u C, MoryT ObITH omnpejerneHbl u3 mapameTpoB K u b mpsimoit nuHuu Ha
rpaduke, IpOBEICHHON Yepe3 IKCIIePUMEHTaIbHbIE TOUKH.

Ha mpaBom rpaduke mkana opAHHAT celaHa JorapudMUIEcKOr — TO €CTh JJINHA
OTpe3Kka Ha HeW NpOMOpIHMOHAIbHA ACCITHUYHOMY JIOTapudMy OTHOIICHHUS BEJIHYUH,
OTMEYEHHBIX Ha KOHIIaX 3TOr0 OTpe3ka (Ha IIKaje B JMHCHHOM MaciiTade JUIMHa OTpe3Ka
HPOMOPIMOHANIbHA PAa3HOCTH BEJIMYMH HA €ro KOHI@x). B Takux KoopauHATax
IKCIIEPUMEHTaIbHAsl 3aBUCUMOCTh JIA Tela 2 BBINISIAUT JMHeHHoU. CreaoBaresbHO,
v=Cyeexp(C,/t), tne omsare xe koHcTaHThl C; m C, MOryT OBITH ONpPEACICHBI W3

ko3¢ uimeHToB K u b 1rHEHHO# 3aBUCUMOCTH.
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7. Ilpumep opopmiienus otuéra mo padore Nelll

JlaTa nmpoBeIeHHs IKCIIEpUMEHTA
Pa6ora Nell1. Onpenenenue miIoTHOCTH TBEPOTO Teja
Heab padorTwl:__cdhopmyrupyiime yervb camu

3agaum padoThI:

1)  Hay4uThCS MOJIB30BAThHCS BECAMU, IITAHTCHIIUPKYJIEM, MUKPOMETPOM;

2)  TO JaHHBIM WM3MEpPEHW MAacChl, BBICOTHI W JHAMETPa OIPEACIUTH CPEIHIOI0
IUIOTHOCTb LIWJIMHJPA;

3)  OCBOMTH METOJMKY pacyeTa OMIMOOK MPSMBIX U KOCBCHHBIX H3MEPCHUIA;

4)  paccyHMTaTh MOTPEIIHOCTh ONPEICICHUS IIOTHOCTH IIHJIHHPA.

Teopernueckoe 000CHOBaHHME METOAUKH M3MEPEHUI:
[TnoTHOCTHIO TENa HAa3bIBAETCS Jonoaxume camu

3Ha‘II/IT, IS €€ OIPCACICHHA MOKHO U3MCPHUTDH 00nOJHUmME CAMU

Onucanmue 3KCHepI/IMEHTaJILHOﬁ YCTAaHOBKH M HCCJICAYEMBIX 00bEKTOB:
OOBeKTOM HCCICOAOBAaHUA ABIACTCA 3anojHume camu

Jlnst u3MepeHus: BBICOTBI T€Ja HMCIOJIB3YETCsl IITAaHTEHUUPKYJb C HMHCTPYMEHTaJIbHOU
norpermHocThio AN, = 3Hauenue cM.
Jlg n3mMepeHust Mmacchbl 3anoanume camu ¢ Am, =_ 3nauenue_T.

Jlia n3mepenus nuaMerpa 3anoaxume camu Ad, =_3nauenue cwm.
Hcnonp3oBanue IByX NpUOOPOB ISl U3MEPEHUS PACCTOSHUN 00YCIOBIEHO _00noaHume

camu

BeinoJineHue padoThbl:

1. ITonyyen obOpazeu Ne . Ha Bua oH npencrasiisier coO0OU __ 3anonnume camu

2. N3mepena macca oOpasiia M Ha Tpex pa3Hbix Becax. [lo gopmyne: m =_ghopmyna

paccuuTaHo cpeiHee apupMeTHUeCKOe 3HaYeHHe Macchl, o dopmyne: Am; =_gopmyna
OTKJIOHGHUS PE3YJIbTaTOB HW3MEPCHUS OT CpEeAHero. Pe3ynbTaThl MNpeACTaBICHBI B
tabnuie. CpenHeKBaApaTUUEeCKOe OTKIOHEHHE CpeaHeapu(PMETHIECKOTO 3HAYCHUS

Macchl S5 = opmyia TakxKe MPEACTaBICHO B TaOIHIIE.

Howmep uzmepenus

: m;, T M, T Am;, T So,T Am, T

WIN| -

16



[Ipu pacuete pe3yabTHUPYIOLIEH aOCOIIOTHONW MOTPEUIHOCTH PE3YJIbTATOB H3MEPEHUS
maccel AM=__gopmyaa WCIIOJIb30BAJIOCh 33JaHHOE MPENojaBaTelIeM 3HAaYeHUE

noBepuTenbHON BeposiTHOCTH 0=0,95 1 koadpurmenT CteronenTa ty g5 3= 3Hauenue .

Taxum oOpa3om, Macca IMIMHAPA paBHA: M=_3HayeHue + 3nauenue T, 0=0,95.

3. U3smepena BbicoTa mWiMHApA N IMITaHTEHIMPKYJIEM B YEThIPEX TOUYKaxX. PaccumTaHbl
cpenHee apudMeTHUecKOe 3HaYEHHE BBICOTH N =__ghopmyna v OTKIIOHEHHS pPe3yIIbTaToB
U3MepEeHus OT cpeanero 4h;=_ gopmyna . Pe3ynpTarhl IpeicTaBIeHbl B TaOIHILIE:

Homep . hi, cM h, cM Ahi, cm S;,cM Ah, cm

U3MEpeHHUS |

1

2

3

4
Taxxe B Ta0JIuIe MIPEICTABICHO CPEIHEKBAIPATHICCKOE OTKJIOHCHUE
CpPEHEAPU(PMETHIECKOTO  3HAYEHHS BBICOTBI S, =__ ¢hopmyna_ u  abCOTIOTHASA
HOTPEIIHOCTh  PE3yJbTaTOB HM3MEpeHUs BbICOTHI Ah=__ gopmyra (xo>ddunment

CrorofieHTa tg 95 4 = 3HAUEHUE ).

Takum 00pa3oM, BeICOTa MIIMHAPA paBHa: N = suauenue + snauenue cm, 0=0,95.

4. Vsmepen nuamerp muwiuHapa d MUKPOMETPOM Ha TPEX pa3HBIX BBICOTAX HWJIMHIPA.

Paccunransl cpenHee apupMETHUECKOE 3HAUEHUE qruaMeTpa d = Y OTKJIOHECHUS
pe3yJabTaTOB HU3MEpPEHUsi OT cpenHero Adi= . PesynpraThl mpencTaBieHBI B
Tabnuue:
Homep . di, cm d, cMm Ad;, cMm S;,em Ad, cMm
U3MEepeHHUS |

1

2

3
Taxxe B Tabmuie MPECTABICHO CpEIHEKBAIPATUYECKOE OTKIJIOHCHHE
cpenHeapu(pMETHIECKOTO 3HA4YEHUs JauameTpa S;=_ copmyra  u  abCOMOTHASA
MOTPEIIHOCTh Pe3yabTaToB u3MepeHus: auamerpa Ad = gopmyra (koddpdummeHt

CreronienTa ty 95 3= 3HAUEHUE ).
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Takum 00pazom, TuaMeTp IWIMHIPA paBeH: d = _3Hauenue + 3nauenue cm, a=0,95.

— 3

5. Beruuciensl cpefHue 3HaueHus o0bemMa UWINHApa V=__gopmyra = , CM" U
- _ _ 3

IUIOTHOCTH MaTepualia UHINHIPA p = ¢opmyna =_3uauenue ,T/CM’.

6. BeiBenena Qopmyra s BRIYUCICHUS aOCOJIOTHOW IMOTPEIIHOCTH IJIOTHOCTH Ap U
. - — _ 3
MIPOBEJICH IO Hel pacueT: Ap = =__gopmyra = 3uauenue , r/cMm

_ 3
7. ITomyyeHHOE 3HAYEHUE IUIOTHOCTH: p = (_3Hauenue + 3snauenue ) r/cm”, 0=0,95

OTHOCHUTENbHAS TOTPENTHOCTh U3MEPEHUS IIIOTHOCTH E = _dopmyna = 3nauenue %

BeiBoa: Jliis munubapa Ne  3uauenue 10 TIOJIyYEHHOW BEJIMYMHE TJIOTHOCTH MaTepHalia
MO>KHO TIPEATNOIOKUTD, YTO IUIUHAP U3TOTOBJICH U3 _HA36AHUE MAMEPUald
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