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Lenp paboThl: O3HAKOMUTH OOYYAIOMIMXCS C MEXKIYHAPOITHON
CHCTEMOM eIMHMI], 3HaTh OCHOBHBIC M ITPOM3BOIHBIC €IMHHUIIBI CHCTEMBI
CH, HayuuThCs onpeAessiTh IPOU3BOAHBIC €INHHIIBL.

MK-18Crioco6HOCTH y4acTBOBATH B pa3padOTKe MPOrpaMM U METOIUK KOHTPOJIS
U WCIIBITAHUSI MAIIMHOCTPOUTENBHBIX M3IETHH, CPEICTB TEXHOJOTHYECKOTO
OCHAIIIEHUS, IUAarHOCTHKH, aBTOMATU3allMM U YIPAaBICHUSA, OCYIIECTBIAThH
METPOJIOTHUECKYI0 TIOBEPKY CPEACTB H3MEPEHHUs OCHOBHBIX IIOKazaTeseit
KayecTBa BBIIYCKaeMON NMPOAYKLUH, B OIIEHKE ee Opaka U aHalu3e NPUYUH ero
BO3HUKHOBEHUS, pa3pabOTKe MEpONpHUATHIl IO €ero MNpenynpexAcHUI0 U
YCTpaHEHHUIO;

IIK-19CnocoOHOCTE  OCBaMBaTh W INPHUMEHATh COBPEMEHHBIE  METOIbI
OpraHM3allMd ¥ YNpPaBICHUS MAaIIMHOCTPOUTEIBHBIMH  IIPOM3BOACTBAMH,
BBINOJHATL PaOOTHI MO JOBOJKE M OCBOCHHIO TEXHOJIOTHYECKHX IPOLECCOB,
CPEZACTB U CHCTEM TEXHOJOTMIECKOTO OCHAIICHHUS, aBTOMATH3alNH, YIIPaBICHNUS,
KOHTPOJIS, AMATHOCTHKH B XOJZI€ TIOATOTOBKHM ITPOM3BOACTBA HOBOW NPOAYKIINH,
OLIEHKE WX WHHOBALMOHHOTO ITOTCHIMANA, IO OMNPEACICHHIO COOTBETCTBUS
BBIITYCKAaeMOM MPOAYKIUU TPeOOBaHHSM pPErjaMEeHTUPYIOLIeH AOKYMEHTAIlHH,
M0 CTaHAAPTU3ALMHU, YHU(PUKALWN TEXHOJOIMYECKUX MPOLECCOB, CPEACTB H
CHCTEM TCXHOJIOTHYCCKOTO OCHAIICHHA, JAWAarHOCTHKH, AaBTOMATH3allUM H
YIPaBJICHUS BBIIIYCKAaeMOM IPOLYyKLUEH.

1. TeopeTnueckasi 4acTh

1.1. BenuuuHbI.

Bce 00BeKTH OKpyXaroliero Mupa XapaKTepHU3YIOTCS CBOWMH
CBOMCTBaMHU.

CpoiicTBO — ¢umiocodckas KaTeropus, BBIPAXKAMOMAs TaKyo
CTOpOHY O0BEKTa (SBJIICHHS IIpoliecca), KOTopas OOyCIIOBIMBAET €To
pasziuuue Wik OOIIHOCTh C JAPYrUMU OOBeKTaMH  (SBJICHUSMH,
IporieccaMu) U O0OHAPYKUBASTCS B €r0 OTHOMICHISIX K HUM. CBOHCTBO
— KaTeropuu Ka4C€CTBCHHAs. HHS[ KOJINYECTBCHHOI'O OIIMCAaHUA
Pa3IMYHBIX CBOWCTB MPOIECCOB M (PU3UYECKUX TENl BBOAUTCS MOHATHE
BEJIMYUHBL. Benuuuna - 3TO CBOMCTBO 4ero-nubo0, 4TO MOXET OBITh
BBIACJICHO CPEAN APYTUX CBOWCTB U OILICHCHO TEM HJIM UHBIM CHOCO6OM,
B TOM YHMCJIC ¥ KOJIMYECTBEHHO. BenrmunHa He cyIecTByeT caMa 1o ceoe,
OHa UMEET MECTO JIUIIb MMOCTOJbKY, TIOCKOJIBKY CYIIECTBYET OOBEKT CO
CBOMCTBaMM, BHIPAXKEHHBIMU JIAHHOW BEJTMYMHOM.

BenuunHbl MOXKHO pa3fieNuTh Ha J[Ba BUA: PeajbHbIE U HiealbHBIE.
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WneanbHble BETUYUHBI TJIABHBIM 00pa30M OTHOCSITCS K MaTEMaTHKE
U SIBIISIIOTCS 0000111eHueM (MOAEIbI0) KOHKPETHBIX PeabHbIX OHITHH.

PeanbHble BeTMUYMHBI AETSATCS, B CBOIO OYEpelb, Ha usuueckue u
Heduznueckue. Puznueckas sennuuna (PB) B o0mem cnydae MoxeT
ObITh OIpeleNeHa Kak BEJIMYMHA, CBOMCTBEHHAas MaTepHalbHBIM
oOBeKTaM (TporieccaM, SIBJICHHSM), H3y9aeMbIM B €CTECTBEHHBIX
(pusuka, xumus) 1 TexHudecknx Haykax. K Hedusmdyeckum criemyer
OTHECTH BEJIMYMHBI, NPUCYIIME OOIIECTBEHHBIM (HE()UZNIECCKUM)
HayKaMm — (pUI0CO(UH, CONUOIIOTHH, SKOHOMHKE U T.1I.

Pexomennanmu PMI" 29—99 TpakTyroT Gu3NUECKyI0 BETHYNHY, KaK
OJTHO U3 CBOMCTB (pU3MYECKOTO 00BEKTa, B KAYECTBEHHOM OTHOIICHUH
obmee a1 MHOTUX (U3MYECKUX OOBEKTOB, a B KOJIWYECTBCHHOM —
WHAWBUAYyaNbHOE M KaXKIOro U3 HuX. VIHAWBUIYanbHOCTH B
KOJMYECTBEHHOM OTHOIIEHHWHU MMOHMMAIOT B TOM CMBICJIE, UTO CBOWCTBO
MOJXKET OBITh TSI OTHOTO OOBEKTa B OIPENEIICHHOE YHCIO pa3 Ooblie
WM MEHbILE, 4eM ajisi Apyroro. Takum o0pazom, pusndeckue BETMIHHEI
— 9TO M3MEpEHHBIC CBOICTBA (PU3NUYECKUX OOBEKTOB M IPOLIECCOB, C
MOMOIIBIO KOTOPBIX OHU MOTYT OBITh U3yUEHBI.

dusnyecKre BeIUIUHBI LeIecO00pa3Ho pa3AesiuTh Ha H3MepsieMble
U oueHuBaemble. H3mepsempie @®B Moryr OBITH BBIpaKEHBI
KOJMUYECTBEHHO B BUJIE OIPEIEIEHHOTO YHCIa YCTAHOBICHHBIX €INHUI]
n3MepeHus. BO3MOKHOCTh BBEICHHMS W HCIIOJIB30BaHUS MOCIETHHUX
SBIISIETCST BA)KHBIM OTJIMYHMTENBHBIM TpPU3HAKOM u3MepsieMbix OB.
dusnyeckre BEIMYNHEL, Il KOTOPBIX [0 TEM WM WHBIM NIPUYWHAM HE
MOKET OBITh BBEIEHAa EOUHMIA H3MEPEHHS, MOTYT OBITb TOJIBKO
OLICHEeHbI. BenunHbI OLIEHUBAIOT NP TOMOILH LKA

Hlkana BeJWYHHBI — YIOPAAOYEHHAs MOCIEIOBATENLHOCTD €e
3HAYEHHUH, MpHUHATAas IO COIJIAIICHWI0O HA OCHOBAaHUM pPE3YyJbTAaTOB
TOYHBIX U3MEPEHHH.

Hedwusnueckue BeNUUWHBI, JJIS KOTOPHIX EAMHHUIIA H3MEPEHUS B
MPUHIUIIE HE MOXET OBbITh BBEJEHA, MOTYT OBITH TOJBKO OIICHEHBI.
CToUT OTMETHTD, YTO OLICHUBAaHHE HEPU3NUECKUX BENUYNH HE BXOJIUT B
3a/1a4d TEOPETUIECKON METPOJIOTHH.

[To Bupam siBjeHuit OB aensATcs Ha cieyOLUE TPYIIIbL:

. BellleCTBEHHbIE, T.C. ONMUCHIBawONMe (pu3nueckue M (HU3HUKO-
XUMUYECKHE CBOMCTBA BEIIECTB, MATEPUANIOB U u3aeuit u3 Hux. K atoi
TPYIIIe OTHOCATCS Macca, IMIIOTHOCTh, DJIEKTPUYECKOE COMPOTHBIICHHUE,
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€MKOCTb, MHIYKTUBHOCTh U np. WHorma ykasanHele OB Ha3biBaroT
NacCHMBHBIMH. [l1s uMX wu3MepeHus: HEe0oOXOAMMO HCIIOJIb30BaTh
BCIIOMOTaTENbHBI HCTOYHHK OSHEPruM, C IOMOIIBI0 KOTOPOTO
dbopmupyeTcst curHan m3MepuTenbHOW wHPOpMmanuu. Ilpm sTOM
naccuBHble @B nmpeoOpa3yroTcs B akTUBHBIE, KOTOPBIE U U3MEPSIIOTCS;

- JHepreTuveckmue, T.C. BEJIUYWHBI, OIUCHIBAIOIINE
JHEPreTHYCCKUE  XaPaKTEPUCTUKH  TPOIECCOB  MPeoOpa3oBaHUs,
nepeliaud M HUCHOJb30BaHUsl BSHeprud. K HUM OTHOCATCS TOK,
HanpsHKeHUE, MOITHOCT,

OHEPrus. OTH BEIWYMHBI HA3LIBAIOT axmuénvimy. OHA MOTYT 6I)ITIJ
MpeoOpa3oBaHbl B CHTHANBI W3MEpPUTENbHOW WHpOpMammu 6e3
HCIIOJIb30BaHUA BCIIOMOTAaTC/IbHBIX HCTOYHUKOB DSHEPTUU,

- XapakTepu3ylolllHe NMpPOTeKaHHe MPoleccoB BO BpeMeHn. K
9TOW  TpymIe  OTHOCSATCS  PasNUYHOTO  poJa  CHEKTpaIbHbBIE
XapaKTePUCTUKH, KOPPEISIMOHHbIE GYHKIUH U JIP.

[Io npuHagiexkHOCTH K Ppa3jIMYHbIM rpynnaM (pu3nYecKux
npoueccoe  PB  qensaTcss  Ha  NPOCTPAHCTBEHHO-BPEMEHHBIE,
MEXaHWYECKUE, TeIJIOBEIE, DJIEKTPUIECKIE U MarHUTHBIE, aKyCTHUECKHE,
CBETOBBIE, PUINKO-XUMHUIECKHE, NOHM3UPYIOIINUX U3TYIeHUH, aTOMHOM
U SIIEPHON (DU3UKH.

[lo crTemeHm ycI0BHOI He3aBMCMMOCTH OT JAPYIrUX BeJUYUH
naHHOW Tpymnmel @B gensTcs Ha OCHOBHBIE (YCIIOBHO HE3aBHCHUMBIE),
MPOM3BOAHBIE (YCIOBHO 3aBUCHMEBIE) U JIOTIONIHUTENbHbIE. B HacTosMIee
Bpems B cucreMe CH HCHONB3YIOTCS ceMb (PH3MYECKHX BEIUYMWH,
BEIOpAHHBIX B KAUECTBE OCHOBHBIX: JJIMHA, BpEMsI, Macca, TeMIIeparTypa,
CWJIa 3JIEKTPUUYECKOTO TOKAa, CHJa CBETa M KOJIMYECTBO BemlecTBa. K
JOTIOJTHUTENILHBIM ~ (PU3MUECKUM BEIMYMHAM OTHOCSTCS TUIOCKUH H
TEJIECHBIN YIIBL.

[lo namuumio pasmepHoctn ®B nensatcs Ha pasMepHble, T. €.
HMMEIOIIe Pa3MEPHOCTD, U Oe3pa3MepPHBIE.

CoBOKyIHOCTh uucenl Q, oTOOpaxkarolas pasiMuyHbIe M0 pa3Mepy
OJHOPOAHBIE BEIUYMHBI, JOJDKHA OBITH COBOKYHNHOCTBIO OJMHAKOBO
MMEHOBaHHBIX YKcel. TO UMEHOBaHue saBisiercs enunuueid @B unu ee
nomn. Egunuma ¢usndeckoii BesmunmHbl [Q] — osro @B
(PUKCUPOBAHHOTO pa3Mmepa, KOTOPOHW YCIOBHO TNPHCBOCHO YHCIOBOE



3HAUYCHHE, PABHOE CAMHMIEC W NPHUMEHSIEMOE JJI1 KOJIMYECTBEHHOI'O
BBIpa)KEHUS OJTHOPOIHBIX DB.

3Havenne (pusnueckoii BeTHunHbI Q — 3TO OICHKA e¢ pa3Mmepa B
BHJI€ HEKOTOPOT'O YKCJIA IPUHATHIX [JIs1 HEC €IUHHII.

YuciaoBoe 3HayeHue GuU3MUeCKON BeJUYUHbI ( — OTBJICUCHHOE
YUCJIO,  BBIpaXKarollee  OTHOLICHUE  3HAYCHHS]  BEIUYUHBI K
COOTBETCTBYIOLIEH equHuLe nanHoh DB.

VpaBuenue Q =qlQ]

Ha3bIBalOT OCHOBHBIM YpaBHeHHeM HM3MepeHHsl. CyTh NPOCTEHIEro
U3MEpeHHsT COCTOMT B cpaBHeHun ®B Q ¢ pasmepamu BBIXOIHOM
BEJIMUMHBI PEryIHpyeMoil MHoro3HauHoW Mepwl ([Q]. B pesymbrate

CpaBHEHHs YCTaHABIMBAIOT, 4TO (] [Q] <Q=< (q+ 1) [Q] . M3mepenne
— TI03HAaBaTeNbHBIN TpoIlece, 3aKJIIOYAIONINICI B CPAaBHEHUH IyTEM
¢usngeckoro 3xcriepumenTa nanHor @B ¢ uzBectHol OB, puHSTOI 32
€IMHULY U3MEPEHUI.

1.2. lkauner

B nmpaxtudeckoil 1esTeabHOCTH HEOOXOAMMO POBOANTD U3MEPEHUS
pa3iINYHBIX BEJIHYMH, XapaKTEpU3YIOIIMX CBOICTBAa TeJ, BEIIECTB,
SIBJICHMM W TporieccoB. HekoTopble CBOMCTBAa NPOSBISIOTCS TOJIBKO
Ka4eCTBEHHO, APYIHe — KOJIMYECTBEHHO. Pa3HOOOpa3Hble MPOSBICHUS
(KOJIMYECTBEHHBIC WJIM KaueCTBEHHBIC) JIIOOOr0 CBOMCTBA 0OOpa3yrOT
MHOJKECTBa, OTOOpaXEHMsI IJIEMEHTOB KOTOPBIX Ha YHOPSJAOYEHHOE
MHOXECTBO 4HCell WM B Oosee oOILIeM cllyyae YCIOBHBIX 3HAKOB
00pa3yloT IKajJbl H3MepeHHsi >THX cBOMcTB. lllkana wn3MepeHuit
KOJIMYECTBEHHOI'O CBOMCTBA sIBJIsieTCs HiKanol OB.

Illkana  ¢u3HYeckoil  BeJIMYMHBI  3TO  YNOPSAJAOYEHHAA
[OCJIeI0BAaTENIbHOCTh 3HaUeHnd @B, mpuHATas Mo CoOMIalleHHI0 Ha
OCHOBaHMH PE3YJHTATOB TOYHBIX H3MEpPEHUI. TepPMHUHBI U OTIpeeTICHHS
TEOPHH IIKaJl K3MEPEHU I U3TI0XKEeHbI B TokymMeHTe MU 2365-96.

B cooTBeTcTBMM C JOrMYECKON CTPYKTYpPOW IpOSIBICHUS CBOMCTB
Pa3IMYaloT MATh OCHOBHBIX THITOB IIKAJ H3MEPEHUH.

. HIxkaabl HaMMeHOBaHUH (MIKaJIbLI Kjaaccupukanuu). Takue
LIKAJIbl UCHONB3YIOTCS U KJIACCU()UKAIMKA SMIMPHUECKHX O0OBEKTOB,
CBOMCTBa  KOTOPBIX  NPOSBIAIOTCS ~ TOJIBKO B OTHOLIEHHUH
9KBUBAJIEHTHOCTU. OJTH CBOWCTBA HENb3s CUUTATh (PU3HUECKUMHU
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BEJIMYMHAMH, II03TOMY LIKAJIbl TAKOTO BU/A HE SBJISAIOTCS mKanamu OB.
OTO camblii TIPOCTOM THIT IIKajd, OCHOBAaHHBIA Ha TMIPHUITHCHIBAHUN
KayeCTBEHHBIM CBOWCTBaM OOBEKTOB YUCE, UTPAIOIINX POJIb UMEH.

B mkanax HamMeHOBaHUN, B KOTOPBIX OTHECEHHE OTPaKaeMOIo
CBOHCTBA K TOMY WJIM HHOMY KJIacCy SKBUBAJIEHTHOCTHU OCYILECTBIISAETCS
C TIOMOIIBI0 OPraHOB YYBCTB YEJIOBEKa, — 3TO HanOoJlee aJeKBAaTHBIN
pe3ybTaT, BEIOpaHHBIN OOMBIIMHCTBOM dKcepToB. [Ipu 3ToM Gonbmioe
3HA4YEHUE MMEET NPaBWIbHBII BHIOOP KJIACCOB SKBHUBAJICHTHOW IIKAJIBI
— OHH JIOJDKHBI pa3lnvaThCsl HAOMIONATENsIMH, OKCIEPTaMH,
OIICHMBAIONUMH JaHHOE CBOWMCTBO. HyMmepamus OOBEKTOB MO IIKaie
HalMEHOBAaHUW OCYIIECTBIIACTCS MO NPUHLMIY: “HE MPUIUCHIBAN OAHY
U Ty e mudpy pazHbIM oO0bekTaMm”. Uuncna, MpumucaHHble 00BEKTaM,
MOTYT OBITh UCIIOJIb30BaHbI TOJIBKO ISl ONPECNICHNs] BEPOSITHOCTH HITH
YacTOTHI MOSBJICHHUS AaHHOTO OOBEKTa, HO MX HENb3s NMPUMEHSTH IS
CYMMHPOBaHUSI WM APYTHX MaTEMAaTHUECKUX ONEPALHH.

[TockonpKy AaHHBIE KAl XapaKTePU3YIOTCS TOIBKO OTHOIIEHUSIMHU
9KBUBAJIEHTHOCTH, TO B HUX OTCYTCTBYIOT IOHSTHUS HYJIsS, “O0JbIIe” HITH
“MeHbpIIe” U eAUHMIBI u3MepeHus. IIpuMepoM miKan HavMMEHOBaHUU
SIBIIAIOTCA HIUPOKO pacnpocTpaHEeHHbIE aTJIackl LIBETOB,
MpeJHa3HaYCHHBIE TSI WICHTH()HUKAIINY [1BETA.

. Hlxanbl nopsigka (IIKaJIbI paHros). Eciu cBOMCTBO JaHHOTO
SMIIUPUYECKOTO  O0BEKTa  MposiBIseT ceds B OTHOLICHUH
SKBUBAJIEHTHOCTH M TIOPAJKAa [0 BO3PACTaHUIO WIH YOBIBAaHHIO
KOJINYECTBEHHOTO MPOSBICHHUS CBOWCTBA, TO JUISI HETO MOXET OBITH
nocrpoeHa mkaia nopsiaka. OHa sIBIsS€TCS MOHOTOHHO BO3PacTaroOLIeH
WK YOBIBAIOIIEH M IO3BOJISIET YyCTAHOBUTH OTHOIICHUE OOJIbIIIE/MEHBIIIE
MEXIy BEIMYUMHAMH, XapaKTEPHU3YIOIIMMM YyKa3aHHOE CBOMCTBO. B
IIKanax TMOpsJaKa CYHOIECTBYET WIM HE CYIIECTBYeT Hyjb, HO
MPUHLIMIINAIBHO HENb3s1 BBECTH €AMHULIBI U3MEPEHUS, TaK Kak Ul HUX
HE yCTaHOBIJIEHO OTHOIIEHWE MPOMOPIIMOHAIBHOCTH U COOTBETCTBEHHO
HET BO3MOXHOCTH CYIHWTh, BO CKOJBKO pa3 OoJblIe WIM MEHbLIE
KOHKPETHBIE MPOSIBIICHUS CBOMCTBA.

B ciywasx, korma ypoBeHb TO3HAHUS SIBICHUS HE MO3BOJISET TOYHO
YCTaHOBUTH OTHOIIEHHUS, CYIIECTBYIONINE MEXIY BEIUUYMHAMH JAHHON
XapaKTePUCTUKH, MO0 MPUMEHEHHE IIKAIbl YA0OHO M TOCTaTOYHO JUIS
IIPAKTUKHU, UCIIOJIB3YIOT YCIOBHBIE (3MIIUPUYECKHUE) IIKAJIBI TOPSIKA.
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YcaoBaas mkana — 370 mkana OB, ucxogHbie 3HaU€HUS] KOTOPOM
BEIp@XEHBI B YCIOBHBIX enWHUIAX. Hampumep, mkaja BA3KOCTH
Ouriaepa, 12-6annbHas mkana Bodopra mns u3MepeHUs CHITBI
MOPCKOTO BETpa.

[lIupokoe pacmpocTpaHeHWE TMONYYWIH IIKAIbl TOPSIKAa C
HAaHECEHHBIMM Ha HHUX penepHbIMH TodkamMH. K Takum mikamam
OTHOCUTCA mIKajJa Mooca ais onpenesneHHus TBEPJOCTH MUHEPANOB,
KoTopas cofepkuT 10 omopHBIX (perepHBIX) MHHEPAJIOB ¢ Pa3THIHBIMA
YCIIOBHBIMHU YMCJIAMU TBEPJOCTH: TalbK — 1; rumnc — 2; Kanbiui — 3;
¢dmrooput — 4; anatutr — 5; opTokia3 — 6; kBapi — 7; Tonaz — 8;
kopyHa — 9; anmmaz — 10.

OTHeceHne MHHEpana K TOM WIM HHOM TIpajalld TBEPIOCTH
OCYIIECTBIISIETCSl HA OCHOBaHMH DKCIIEPUMEHTA, KOTOPBIH COCTOUT B TOM,
YTO UCHBITYEMBbI MaTepuaj Iapamnaercs OmopHeIM. Ecmm mocme
LaparaHbs UCTIHITYEMOTO MUHEpasa KBapieM (7) Ha HeM OCTaeTcs CIe],
a mocye opTokiasza (6) — He 0CTaeTcs, TO TBEPAOCTh HCIBITYEMOTO
MaTepHaia cocraBisieT Oojee 6, HO MeHee 7. boiee TouHOro OoTBETa B
ATOM CJIydae JaTh HEBO3MOXKHO.

B ycioBHBIX mIKaaXx OAWHAKOBBIM HMHTEpBAIAM MEXIy pa3Mepamu
ILaHHOﬁ BCJIMYUHBI HE COOTBETCTBYIOT OJIMHAKOBLIC Pa3MCPHOCTHU YHCECII,
oroOpaxaromux pa3mepbl. C MOMOIIBIO 3THX YMCEN MOXHO HaWTH
BEPOATHOCTH, MOJbl, MEIUaHbl, KBAaHTIIW, OJHAKO WX HEIb3d
WCTIONB30BaTh  JUIS ~ CYMMHPOBaHHWS, YMHOXEHHS UM JPYTUX
MaTE€MAaTHYECKHUX OIlepaLuil.

Onpenenenne 3HAYCHHWS BEIWYWH TPU TIOMOIIM IIKAJI IOpPSIKa
HEJb3sl CYUTATh U3MEPEHHEM, TaK KaK Ha JTHX IIKaJlaX He MOTYT OBITh
BBCICHBI €UWHUIBI U3MCPCHMHS. Onepaumo M0 NPUNKCBIBAHWUIO 4YHCJIa
TpeOyeMol BeTMUMHE CIIEyeT CUNTATh oneHnBaHueM. OIleHUBaHHE T10
LIKaJIaM TOPSIKA SBJISIETCS] HEOJHO3HAUYHBIM M BECbMa yCIOBHBIM.

* IlIxaasl wWHTepBaJOB (IIKAJIBI pPa3HOCTEH). OTH IIKaJb
SIBIIAIOTCA JAJIBHEHIINM Pa3BUTHEM IIKAN MOPAIKA U IPUMEHSIOTCS IS
OOBEKTOB, CBOMCTBA  KOTOPBIX  YJIOBJIETBOPAIOT  OTHOIIEHHUSIM
SKBUBAJICHTHOCTH, MopAaka W aaautuBHocTu. lllkana wuHTepBanoB
COCTOUT M3 OJMHAKOBBIX MHTEPBAJIOB, UMEET €AUHMIYy MU3MEPEHHUS H
[IPOM3BOJILHO BEIOPAaHHOE HauaJlo — HYyJIEBYIO Touky. K TaKuM
HIKaaam OTHOCHUTCS JICTOCUHUCIICHHE [0 PAa3IUYHBIM
KaJIeHJapsiM, B KOTOPBIX 3a HayaJlo OTCYETa MPHUHATO JHO0 COTBOPEHHUE
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mupa, aubo PoxmectBo XpuctoBo um T.n. TemmeparypHble NIKaIbI
Ienbcusi, ®apenreiita u PeoMiopa Takxke SBISIOTCS —IIKalaMu

HWHTEPBAJIOB.
Ha mxame wHTEpBaJIOB OIpeAeieHbl ICHCTBUSA CIOKCHHS U
BBIYMTAHUS UHTEPBAJIOB. JlercTBUTEIBHO, 10 IIKane
BpEMEHU HMHTEPBAJIbI MOXHO  CYMMHUpPOBaThb WU

BBIYUTATh W CpPaBHUBATh, BO CKOJBKO pa3 OJMH HWHTEPBAIT OOJIbIIC
IpyToTo, HO CKJIAQAbIBaTh NAThl KAKUX-THOO COOBITHII OECCMBICIEHHO.
[llkana wHTepBaIOB BeNWYMHBI Q MOXXHO NPEICTABUTh B BHJIC
YpaBHEHUA

Q = Qo +qlQ],

rae ( — 4YMCJI0BOC 3HAYCHUE BEIIMYMHBI;
Q0 — Hagaao oTCYeTa IIKAJIEI;
[Q] — emmumna paccMaTpUBaeMOM BETUIHHBI.

Takast mKana MOJHOCTBIO ONpEACIsIeTCs 3alaHleM Hadalla OTCueTa
QO mIKajBI ¥ eIUHHULEI JaHHOM BenuunHsl [Q] .

3amaTh MKy MOXHO JByMs myTsaMH. llpu mnepBoM myTH
BbIOMpaloTCst  ABa  3Ha4eHUs (p M Q@ BEIMYMHBI, KOTOpBIE
OTHOCUTENIBHO TPOCTO peaIn30BaHbl (U3UYECKH. OTH 3HAYCHHS
Ha3bIBAIOTCSI ONMOPHBIMM TOYKAMM, WIH OCHOBHBIMM penepamu, a

unrepBai (Q; — Qy)— OCHOBHBIM HHTEPBAJIOM.

(Q1-Q0)
Touka Q, mprHUMAETCs 3a HayaJI0 OTCUETA, & BEIWYMHA ITO =

[Q] 3a enuuumy [Q] .
[Ipu sTOM 4Ymcno eauHMIl # BBIOWpaeTcs TakuM, 4ToO0bl [Q] ObLIO

LIETION BEIMYUHOM.
IMepeBox o/HOM miKanel HHTEpBAIOB Q = Qo1 + q1[Q]1 B apyryro

Q = Qy, + q,[Q], ocymectnsiercs mo Gpopmyie

_ _ Qo2—Qo1) [Q]1
Q1"(q2 o] )[mz'

IIpumep. Illkana Papenreiita gBiaseTcs mWKaiold uHTepBasoB. Ha
Hel @y — TemIepaTrypa CMECH JIbJla, TIOBAPEHHOM COJIM M HalIaThIpPS,
(Q1— Temmeparypa 4eaoBedecKoro Teia. EauHuma usmMepeHust — rpaayc

®apenreiita: [Qr]= (Q1-Q0)/96 =1°F
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TemnepaTypa TasHHMs CMECH JIbJA, COJIM W HAINATBHIPS OKas3ajlach
paBHoit 32°F, a remmnieparypa kunenus Boasl — 212°F.

ITo mkane Henbcusa @y — Temmneparypa TasHUs JIbIa,

Q1 — Temmeparypa KUTICHHS BOJBI.

I'panyc Henscus [QC ]= (Q1 —Q0)/100 =10C. TpebyeTcst HOTYUUTh
(hopMyiTy IS TIepexo/ia OT OJHON IIKAIBI K IPYTOH.

Pemenne. 3HaueHue pa3HOCTH TemrepaTyp no mkaine dapenreiita
MEKy TOUKOU KUTICHUS BOJBI M TOUKOU TastHUS Jibaa coctaBisieT 212°F
- 32°F = 180°F.

I[To mkane Uenscuss wunTepBanm Temneparyp pasen 100"C.
Crnenoatenbho, 100°C = 180°F u oTHOIIEHNE pa3MepOB €IUHUIL

[Q]y °F 100 5
[Q], °C 180 9
UucnoBoe 3HAUYEHHE HHTEpBajla MEXAy HadajaMd OTCYeTa I10
paccMaTpuBacMbIM IIKajaM, H3MEpPEHHOro B rpangycax @apenrelita
([Q1]=F), paBno 32. Ilepexos oT Temmneparypsl 1o mikaite PapeHreiTa
K Temriepatype 1o mkaine Llenbcust mpousBoautces o popmyie
5
[Ipu BTOpOM IyTH €AMHUIIA BOCIPOU3BOAUTCS HEMOCPEACTBEHHO KaK
WHTEpBaJl, €ro HEKOTOpas JOJII WIH HEKOTOPOE YKCIO WHTEPBAJIOB
pa3MepoB aHHOI BENMYMHBI, @ HAYaJl0 OTCUETa BBHIOMPAETCS KasKObId
pa3 mo-pa3sHOMY B 3aBUCHMMOCTH OT KOHKPETHBIX YCIOBHH H3y4aeMoro
serieHus. [Ipumep Takoro mojaxoja — HIKanxa BpEMEHH, B KOTOpoi 1c =
=9 192 631 770 mepuoaoB M3MyUEHHUS, COOTBETCTBYIONIUX MEPEXOIY
MEXIy OBYMSI CBEPXTOHKHMMHU YPOBHSIMH OCHOBHOTO COCTOSIHUSI aTOMa
ne3na-133. 3a Hauano oTcueTa NPUHUMAETCS HAYAI0 H3Y4aeMOTO
SIBJICHUSI.

IIIkajael OTHOINEHHH. OTH IIKadbl OIKCHIBAIOT CBOMCTBA
AMIHUPUIECKUX OOBEKTOB, KOTOPBIC YAOBIETBOPSIOT OTHOIICHUSM
SKBHUBAJICHTHOCTH, TIOPS/IKA ¥ aJJINTUBHOCTH (IIKAJIBl BTOPOTO pojia —
aIINTHBHBIC), @ B PAJC CIYYacB U MPOMOPIHOHATHHOCTH (IITKAJIBI
IIEpBOTO poIa — TMPOMOPIIMOHATILHEIE). VX mpruMepamu SBIISIOTCS
IIKaIBl Macchl (BTOPOTO poJia) U TEPMOJAMHAMUYECKOH TeMIEpaTyphl
(mepBoro pona).
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B mkanax OTHOWIEHUH CYIIECTBYET OJHO3HAYHBIM €CTECTBEHHBIN
KpUTEpUIl HYJIEBOTO KOJIMYECTBEHHOIO IIPOSIBIICHUSI CBOMCTBA H
eanHnna naMepenuid. C GopMaabHON TOUKH 3peHHs MIKajla OTHOILICHUN
SIBJIACTCS IIKAJIOW MHTEPBANIOB C €CTECTBEHHBIM HadaloM orcuera. K
3HAYCHWSM, TMIONIY4YeHHBIM TII0 OTOW IOKajge, TPUMEHHMBI BCE
apudMeTnyecKue JeHCTBUS, YTO HMEET BaXHOE 3HA4YCHUE IIpH
n3mepennu OB.

[Ixaner oTHOWmIEHUH — caMmble coBepIrieHHBIe. OHH OIMHMCHIBAIOTCS
ypasuenuem Q = q[Q],

rae Q — ®B, mis KoTtopoit crpoutces mikana; [Q] — ee eaununa
U3MepeHust; ( — ymucioBoe 3Hauenue OB.

IIepexon OoT ogHOM HIKadbl OTHOLIEHWM K APYrod IPOUCXOIUT B
COOTBETCTBHH C ypaBHEHHEM G, = q1[Q1]/[Q2].

* AOcoaIoTHBIE IIKAJLI. [log aOCOMIOTHEIMM ITOHUMAIOT HIKAJIEI,
o0Jafarome BceMU NpU3HaKaMH LIKaJI OTHOLIECHUH, HO JOTIOJHUTEIIEHO
UMEIOIIME ECTECTBEHHOE OJHO3HAYHOE OMNpEle/iCHHE  CAMHHIIBI
W3MEpPEHUsl U He 3aBUCSIINE OT MPUHATON CHCTEMBI €IMHUL] H3MEPECHUSI.
Takue  mIKambl  COOTBETCTBYIOT ~ OTHOCHTEIBHBIM  BEJIMYHHAM:
K03 UIMEeHTY yCHIIeHus, ocinabnenus u ap. s odpazoBaHUsS MHOTHUX
MpOU3BOJHBIX eauHull B cucteme CU ucnonbs3yrores 6e3pa3mepHbie 1
CUETHBIE SMHUIIBI A0CONMIOTHBIX HIKAJI.

OTMeTyM, 4YTO IIKalbl HAaUMEHOBAHUH M TOpSAAKA HA3bIBAIOT
HeMeTPUYeCKMMHU (KOHUEeNTyaJbHbIMH), a MIKaJbl HWHTEPBAJIOB H
OTHOIICHUH — MeTpHYeCKHMH (MATEePUATBHBIME). AOCONIOTHBIE U
METPUYECKHUE IITKAIbI OTHOCSTCS K pa3psay JHHEHHbIX. [IpakTryeckas
peanu3anys mKajl H3MEPEHNH OCYLIECTBIAETCS IyTeM CTaHAapTH3aLuU
KaK CaMHX IIKaJ U eJIMHUT] U3MEPEHHH, TaK 1, B HEOOXOJUMBIX CITyJasix,
CHoco0OB M YCIIOBHH WX OJIHO3HAYHOT'O BOCTIPOU3BE/ICHUSI.

1.3. Cucrembl GU3NUECKUX BETUUMH U UX €TUHHIL

B Hayke, TeXHHKE M MOBCEJHEBHOM >KM3HU YEJIOBEK UMEET JIENIO C
pa3sHOOOpa3HBIMH  CBOWCTBAMHU  OKPYXKAIOIIMX HAac  (QPHU3MYECKHX
00BEKTOB. OTH CBOWCTBAa OTPAXKAIOT TMPOIECCH B3aWMOACHCTBUS
00BEKTOB MeXJy coOoi. WX omucaHue MpOU3BOJIUTCS ITOCPEICTBOM
¢usnueckux BenuuuH. i TOro 4ToO0Bl MOXKHO OBUIO YCTAaHOBUTH IS
KaX10ro 00BbEKTa pa3jinuus B KOJUUYECTBEHHOM COJEpP)KaHUM CBOMCTBA,
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0oTOOpakaeMoro (QHU3NYECKON BEIWYMHONH, B METPOJOTHH BBEICHBI
TIOHSTHA €€ pa3Mepa v 3HAUCHHUS.

Pasmep ¢u3nyeckoli BeJMYMHBI — 3TO KOJIWYECTBEHHOE
coJiep)KaHNe B JTaHHOM 00BEKTE CBOHCTBA, COOTBETCTBYIOIIETO MTOHATHIO
“¢bm3mueckas BenmumHa. Hampumep, Kakmoe Temo —oOiiamaeT
OTIpe/IeTICHHON MaccoM, BCIEACTBHUE YEro Tejla MOKHO pa3indyaTh MO UX
macce, T.€. 1o pa3Mepy uHrepecyroueit Hac ®B.

3HaveHue (PU3MYECKOll BeJMYMHBI TIONY4YAalOT B pe3ylbTaTe ee
HU3MCPCHUA WJIN BBIYUCICHHUA B COOTBETCTBHU C OCHOBHBIM YPaBHCHUCM
usmepenust Q = q[Q], cBsasbiBarouM Mexay coboit 3Hauenne OB Q,
YHCIIOBOC 3HAYCHHE (| U BBIOpaHHYIO Uil M3Mepenus eauauiyy [Q]. B
3aBHCHMOCTH OT pa3Mepa eIUHUIIB OYIeT MEHITHCS YUCIOBOE 3HAUCHNE
@B, Torna kak pa3mep ee OyIeT OCTaBaThCsI HEU3MEHHBIM.

Pasmep enunun @B ycraHaBiMBaeTCs 3aKOHONATEIbHO IyTEM
3aKpEIICHUs ONPEAETICHUS METPOJIOTHUECKMMHU OpraHaMH TOCYAapCTBa.

Baxxnoit xapaktepuctukoit OB siBisieTcs ee pasmeprocts dim Q —
BBIp@KEHHE B (hOpME CTECIEHHOr0 MHOTOWIEHA, OTPAKAIONICEe CBSI3b
TAHHOU BEJIMYMHEI c OCHOBHBLIMU DB. Koaddurnuent
MIPOTIOPITUOHATIEHOCTH MPUHSAT PABHBIM IUHUIIE:

dimQ = LEMPFTYIN...,
rae L, M, T, [ — ycioBHbIe 0003HaYCHUST OCHOBHBIX BEIMYUH JTAaHHON
CUCTEeMBI;  «,B,y,1 — Menble WIW APOOHBIE, TOJIOKHUTEIHHBIE WIH
OTpHULIATEIbHBIC BEIIECTBEHHbIE yucia. [loka3zaTenb CTeneHu, B KOTOPYIO
BO3BEJICHA Pa3MEPHOCTh OCHOBHOM BEIMYMHBI, HA3hIBAIOT MOKA3aTeJIeM

pa3mepHocTu. Ecnu Bce mokasaTenu pa3MEpHOCTH PaBHBI HYINIO, TO
TaKyl0 BEJIMUMHY Ha3bIBalOT 0e3pa3MepHOii.

Pasmeprocte @B sBusiercss Oonee oOuield XapaKTepHUCTUKOM, 4eM
MIPEJICTABISIIOIIEE €€ YpPaBHEHUE CBS3U, IOCKOJIBKY OJIHA M Ta XKe
pa3MepHOCTh MOXKET OBITh MPHCYIA BEIWYHHAM, HMEIOIIAM Pa3HYIO
Ka4eCTBEHHYIO MPHUPOJIY H Pa3IHUYAOIIUMCS IO GOpME ONPEICIISIFOIIETO
ypaBHeHusi. Harpumep, pabota cuiel F Ha paccTosiHuu L onuceiBaercs
ypaBHeHueM A, = FL . KuHeTnueckas »Heprus Tela Maccoll m,
JBIDKYIIIETOCS CO CKOPOCTBIO V, paBHa A, = mv?/2.

PazMepHOCTH 3THX Ka4€CTBEHHO Pa3IMYHbIX BEJIMYUH OJUHAKOBBI.
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Hag pasmepHOCTSMH MOXXHO TPOM3BOAWUTH NEHCTBHA YMHOXKEHHUS,
NIEJICHUS, BO3BCICHHS B CTCNICHb W W3BJICUYCHHE KOpHA. I[loHsTne
Pa3MEPHOCTH HTUPOKO UCTIOTb3YETCS:

. IUTS TIEPEeBOIa SMHHMII U3 OJTHOW CHCTEMBI B IPYTYIO;

. VIl TPOBEPKH INPABHIBHOCTH CJIOKHBIX PacUETHBIX
(hopMyI1, TOTYYEHHBIX B pe3yIbTaTe TEOPETUIECKOTO BHIBOAA;
. IIPY BBIICHEHWUH 3aBHCHMOCTH MEX/y BEJINUNHAMY;

. B TeOpHH (PU3NICCKOTO TOTOOHS.

Onucanue CBOICTBA, XapaKkTepU3yeMoro JIAHHOM OB,
OCYIIECTBIISIETCA Ha SI3bIKE JAPYTUX, paHee OIMpeeNIeHHBIX BEINYHH. JTa
BO3MO>KHOCTb 00yCIIOBINBaETCS HaJIU4uEM 00BEKTHBHO
CYIIECTBYIOLINX B3aMMOCBSI3EH MEXy CBOMCTBAMH 00BEKTOB, KOTOPHIE,
Oyayun TepeBellcHHBIMH Ha S3BIK BEIHYWH, CTAHOBSITCS MOJEISIMH,
00pa3yroIMMH B COBOKYITHOCTH CHCTEMY YPAaBHEHHM, ONUCHIBAIOILUX
JMaHHBIN pasaen (u3nuky. Paznudaror qBa THTA TAKUX yPaBHEHHIA:

YpaBHeHMs CBSAI3M M1y BeJMYHHAMH — YpaBHEHHA,
OTpaXKaroIllMe 3aKOHBl MPUPOABI, B KOTOPbIX IOA OYKBEHHBIMHU
cUMBoOJIaMH NoHMMatoTca @B. OHM MOryT ObITH 3amMCaHBl B BHIE, HE
3aBUCAIIEM OT HabOpa eIMHUI] U3MEPEHUI BXoIAKMX B HUX DB:

Q-KX?ay°z9. ..,

Koaddumument K He 3aBHCHUT OT BbIOOpa €IUHHIl M3MEPEHH, OH
ONpeAenseT CBsA3b MeEXAy BelWuMHaMH. Hampumep, momans
TpPEeyroipHUKa S paBHA IOJIOBHHE TNPOW3BEICHUS OCHOBaHMS L Ha
Beicoty h: S = 0,5 Lh. Koaddurmenr K = 0,5 mosiBUiICS B CBS3U C
BBIOOPOM HE €AMHUIL] U3MEPEHHH, a HOPMBI cCaMuX QUryp.

YpaBHeHNs CBSI3H MeKAY YMCIOBBIMH 3HAYCHUAMH (PU3HMIECKHUX
BeJIUYMH — YPaBHEHHUS, B KOTOPBIX MOJ OyKBEHHBIMH CHMBOJIAMHU
[IOHMMAIOT  YMCIIOBBIE  3HAUEHHUS  BEJIWYMH, COOTBETCTBYIOIIHE
BBIOpaHHBIM €IUHHMLAM. Bua 3THX ypaBHEHHH 3aBHCHUT OT BBHIOPaHHBIX
eanHUl 3MepeHns. OHu MOTyT OBITh 3aIIMICAHbI B BHJIE:

Q -KKx2ybz9,.,

rie K° — umcnoBoil Kod()HIMEHT, 3aBUCSIINNA OT BHIOPAHHON
CHCTEMBI eqUHUI. Hampumep, ypaBHEHHE CBA3M MEXIY YHCIOBBIMU
3HAYEHUSIMH TUIOIIAAM TPEYrONbHUKA M €ro TeOMETPUYCCKUMHU
pasMepamMu HMEET BUJA NPH YCIOBHH, YTO IUIOMIAAb H3MEpSeTCsS B
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KBaJIpaTHBIX METPAX, a OCHOBAHUE U BBICOTA COOTBETCTBEHHO B METPAx
U MUJUITAMETPAX:
S=05Lh,1.e. K. =1,

S=0,510-6 Lh, T.e. Ke=10-62/Mm2.

CoBokymHocTs DB, 00pazoBaHHas B COOTBETCTBUU C MPHHATHIMH
NPUHIIUIIAMY, KOT/1a OJHU BEIMYMHBI MPUHUMAIOTCS 32 HE3aBUCUMBIE, a
JpYTHE SBISIOTCSA WX (PYHKIMSAMU, HA3BIBACTCS CHCTEMOI (PHU3MIECKUX
BeJTUYMH.

O060CHOBaHHO, HO TTPOU3BOJIEHBIM 00pa3oM BEIOUPAIOTCS HECKOIBKO
OB, Ha3pIBacMBIX OCHOBHBIMHU. OCTalbHBIC BEITWYUHBI, Ha3bIBACMBIC
NMPOU3BOAHBIMY, BEIPAKAIOTCS Y€PE3 OCHOBHBIE HA OCHOBE M3BECTHBIX
YpaBHEHUH CBs3M Mexay HuUMH. [IpumepamMu TpOM3BOIHBIX BEITHYHUH
MOTYT CIY>KWTh: IUIOTHOCTh BEIIECTBA, OIpeaesieMas Kak Macca
BEIIECTBA, 3aKJIF0YCHHOTO B €IMHUIIE 00beMa; YCKOPEHHE — M3MCHEHUE
CKOpPOCTH 32 MHUILY BPEMEHH U JIp.

B nazBanuu cuctembl @B npuMeHAIOT CUMBOJIBI BETUYUH, IPUHITHIX
3a OCHOBHEIe. Hampumep, cuctema BETMYWH MEXaHWKH, B KOTOPOU B
KauecTBE OCHOBHBIX HCIONB3yIOTCs uHa (L), Macca (M) u Bpems (7),
HazbiBaeTrcs cucremoil LMT. JleiicTByromass B HAcTOsIIEe BpeMs
MexayHapoanas cucrema CH  momkHa 0003Ha4aThess CHMBOJIAMU
LMTIQNJ, coOTBETCTBYIOIIMMH CUMBOJIAM OCHOBHBIX BEJIUYHH: AJINHE
(L), macce (M), Bpemenu (T), cuie snekrpuueckoro Ttoka (1),
temneparype (Q), komuuectBy Bemiectsa (N) u cue cera (J).

COBOKYITHOCTH ~ OCHOBHBIX ¥  NpPOM3BONHBIX enuamn DB,
o0Opa3oBaHHasl B COOTBETCTBUU C MIPUHIATHIMHU MPUHIIMIIAMH, Ha3bIBACTCSI
cucTeMOil eqMHMI (U3NYecKUX BeanymH. Equanna ocHoBHoit ©B
SIBJISIETCSI OCHOBHOM eluMHHMUel naHHON cucTtembl. B Poccuiickoit
Oenepannu ucnonb3yercs cuctema enmaunr CH, BBemennas ['OCT
8.417—S81. B kauecTBE OCHOBHBIX €JIMHHUII IPHHATHI METP, KUIOTPAMM,
CEeKyHJa, aMIiep, KeJIbBUH, MOJIb U KaHea (tada. 1).

IIpousBoaHas equHULIAa — 3TO €AMHUIIA TPOU3BOIHON DB crucTembl
eIUHUIl, O00pa3oBaHHas B  COOTBETCTBUH C  YypPaBHCHUSIMH,
CBSI3BIBAIOLIMMU €€ C OCHOBHBIMU €IMHULIAMU WJIU C OCHOBHBIMU U YK€
ONpeeICHHBIMA TPOU3BOIHBIMU. [IpOU3BOAHBIC CAUHUIIBI CUCTEMBI
CH, umeroire COOCTBEHHOE Ha3BaHKE, IIPUBEICHBI B TA0IHILIE 2.

st ycTaHOBJIEHUS MPOU3BOJHBIX €AUHUIL CIEIYET:
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*  BeIOpaTh @B, eIWHUIIEI KOTOPBHIX NMPUHUMAIOTCS B KadecTBE
OCHOBHBIX;
Tabmuna 1 - OCHOBHBIC WM JIOTIOJIHUTENBHBIC CIUHUIIBI (DU3MYCCKUX

BernnauH cucteMbl CU

Beanuuna Enununa

Hamm | Pasmepr | OGozHauenu | HammenoBan O6o03HaueHne

CHOBaHHE | OCTb e ue
pycckoe | Mexny
HapoJHOE
OcHOBHBIE
HnuHa L I MeTp M m
Macca M m KWJIOTpamMM INY kg
Bpewms T t CeKyH/a c S
Cuna | I amrnep A A
SIIEKTpHAY
€CKOT0
TOKa
Tepmonun Q T KEIbBUH K K
HaMuuec
Kast
TemInepa
Typa
Komnuuec N n\v MOJTb MOJI mo
TBO b |
BEILIECTB
a
Cwia J J KaHaeJa K1 cd
CBeTa
JononuurensHble

ITnockuit ) - panuan pan rad
yroiu
TenecHst Q - crepaguaH cp Sr
it yron

e YCTaHOBUTH pa3Mep ITHUX eIUHUII;
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*  BBIOpaTh ONpeAeISIONIee YPaBHEHNE, CBI3bIBAIOIIEE BEIINUKHEI,
U3MepsAEMble OCHOBHBIMU €IMHHMLIAMH, C BEJIWYMHOW, AL KOTOPOH
yCTaHaBIMBAETCs MPOU3BOAHAS €UHUIIA.

«  Ilpu 3TOM CUMBOJIBI BCEX BEJIMYMH, BXOAALINX B OIIPEIEIIAIOIIee
YpaBHEHHUE, JOJKHBI pACCMaTPUBATHCS HE KaK CaMM BEJTMYUHBI, a KaK UX
MMEHOBAaHHbIE YUCIIOBBIE 3HAUECHHUS;

*  TIpUPABHATH €AMHULE (WIM JAPYroMy IIOCTOSHHOMY 4YHCIY)
KO3 PULMEHT MPONOPUNOHANBHOCTH K., BXOISIIUN B ONpelelsioiiee
ypaBHEHHE. OTO ypaBHEHHE CIEAyeT 3allUChiBaTh B BHIEC SIBHOH
(YHKIMOHANBHOW 3aBUCHMOCTH MPOU3BOTHON BETUUYMHBI OT OCHOBHBIX.

VYcTaHOBNICHHBIE TaKUM CIOCOOOM NPOWU3BOAHBIE E€OUHHUIBI MOTYT
OBITH KCIIONB30BAHBI JUIS BBEICHHUS HOBBIX HPOHM3BOIHBIX BEIHYHH.
[loaTromy B omnpenendmoolue ypaBHEHUS HapsAy C OCHOBHBIMHU
€AMHUIIAMH MOTYT BXOAMTh U TPOU3BOIHBIC, EIWHHUIBI KOTOPBIX
OIIpE/ICJICHBI paHEe.

[IpousBoanbie €MHULIBI OBIBaIOT KOT'€pEHTHBIMU u
HeKorepeHTHbIMU. KorepeHTHOl Ha3piBaeTCsl MPOM3BOAHAS E€AMHUIA
@B, cBsizaHHAas C JOPYTUMH €AMHUIAMU CHCTEMbl ypaBHEHHEM, B
KOTOpPOM YHCIIOBOW MHOKHTENb MPUHAT PaBHBIM enuHuIe. Hanpumep,
€IMHUILY CKOPOCTH 00pa3yloT C IOMOILBIO YPaBHEHHUSI, OIIPEAEIISIOIEr0
CKOPOCTb MPSIMOJIMHEHHOT'O M PABHOMEPHOTO JBM)KEHHS TOUKH:

v = L/,

rae L — nnuza npoiiaeHHoro mytu; t — BpeMs ABHKEHUSI.

Ioacranoska BMecTo L u t ux equani B cucteme CU naer v =1 m/c.
CrnenoBaTesbHO, EAMHULIA CKOPOCTH SABISETCA KOT€PEHTHOM.

Ecimu  ypaBHEHHE CBS3M COJCPXKHUT YHCIOBOH KO3 (HUITUEHT,
OTJIMYHBIN OT CIUHMIIBI, TO Ui 00pa30BaHUS KOTCPCHTHOW CIHHHUIIBI
cucremsl CH B TipaByr0 4acTh ypaBHEHHS TIOJCTABIIAIOT BETUYHUHBI CO
sHaueHusMu B eambuiax CH, pgaromume Tmocie YMHOXKEHHS Ha
ko3¢ duiueHT o0Iee YMCIOBOE 3HAYCHUE, PABHOE SAMHUIIE.

Hanpumep, eciu 11 00pa3oBaHus KOTEPEHTHOW ¢IUHUIIBI SHEPTUH
npuMeHsoT ypaBHenue E = 0,5/mv2 rme m — macca Tena; v — €ro
CKOPOCTh, TO KOTEPEHTHYIO €MHHUILY SHEPTUH MOXKHO 00pa30BaTh IByMs
mysamu: E =0,5 (2mv') = 0,5 (1 m/c)? =1 (kr M%c?) = 1 JIx;
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E=05m (2V3)=0,5 (1 kr)(2 m/c)2 = 1
(xr M%/c?) =1 JIx.

Tabmuna 2 - [IpousBoanbie equHuIbl cucremsr CH

Benmnunna Enunnna
Haumenosanue [PazmepHOCTB Haumenos. O6o3nauenue | u/3 cucremy CU
Yacrora T-1 repu I'n c-1
Cuna, Bec LMT-2 HBIOTOH H M-Kke -c 72
JlaBiieHre, MEXaHUY. L-1MT-2 M-1ke -c=2
D — rackanib IIa
DHeprus, pabora, L2MT-2 Mm%k -c7?
KOJIMYECTBO TETUIOTHI JoKOY IR Hox
MomHocTs L2MT-3 BATT Bt M2 -c3
Komuuecto TI c A
JJIEKTPUIECTBA KYJIOH Kn
DIEKTPUYECKOEe L2MT-3I- M2ke -c—3
HampsHKeHHe, 1 BOJIBT B A-1
notenimai, JJC
DnexTpudeckas L—2M —1T M-2ke—1c4 A2
E€MKOCTb 4] 2 bapan (o}
DNeKTpHUYECKoe L2MT - oM Om M2xke -c—3
CONPOTHBIIEHHE 31-2 A-2
Dnexkrpuyeckas L-2M M-2x2—1c3
HPOBOAMMOCTE -1T 312 CHUMEHC CMm A2
TIoToOK MarHUTHOM L2MT-21-1 M2ke -c—2 A-1
WUHIYKIMN BeOep B6
MarauTtHas MT-21-1 ke -c—2A4-1
VHYKLUS Tecna Tn
WupykTuBHOCTh  [L2MT-31-1 reHpH I'u M2ke ‘c—2 A-2
CBEeTOBOM MOTOK J JTIOMEH ™ KO-Cp
OcBelIeHHOCTh L-2J TTIOKC JIK M2 -x0-cp
AXTHBHOCTB T-1 OeKKeperhb bx c-1
paauoHyKINAA
[TornomenHas no3a L2T-2 M2 -c=2
NOHMU3HUPYIONIEro teit I'p
U3ITydIeHHs
OKBUBaJICHTHAS L2T-2 3UBEPT 3B M2 -¢c—=2

J103a U3JTyUYCHUA
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CnenoBatensHo, KorepeHTHOH enuuunern CU sBiseTcs mKOYIb,
paBHBIN HBIOTOHY, YMHOXEHHOMY Ha METp. B paccMOTpEHHBIX Cliydasx
OH PaBEH KMHETHUYECKOW SHEPTUU Tela MacCod 2 Kr, ABUXKYIIErocs CO
ckopocThio 1 M/c, nim Tena maccoit 1 Kr, IBIKYIIETOCS CO CKOPOCTHIO -
2 Mm/c.

Enununer B nendarcs Ha cucTeMHBIe M BHecUCTeMHBIE. Cucmemnas
eounuya — eamanua OB, BXozsmas B OOHY U3 IPUHATHIX cucTeM. Bee
OCHOBHBIE, MPOU3BOAHBIC, KPATHbIE U JOJbHbIE CAUHUIIBI SIBISIOTCS
CHCTEMHBIMH.

Buecucmemnas eounuya — 3to enunnua ®B, He BXozsdlias HH B
OIHY W3 NPUHATBIX CUCTEM €OUHUL. BHeCHCTEMHBIE EAUHUIIBI IO
oTHOIIEHUIO K equnuiiaMm CU pa3faensioT Ha YeThIpe BUIA:

*  jomyckaemble HapaBHe ¢ equHuinamMu CH, Harpumep: eIuHUIIBI
MacChl — TOHHA; IJIOCKOTO yTila — Tpaayc, MHHYTa, CEKyHa; 00bemMa
— JUTp U Ap. BHecucTeMHble eAUMHULIBI, JOMYCKAEMble K PUMEHEHUIO
HapaBHe ¢ enununamu CU, npusenenst B Tadnuie [punoxenus 1;

e JIONMyCKaeMble K TPHUMEHEHHIO B CIEIHAIBHBIX OO0IACTSX,
HalpuMep: acTPOHOMHYECKas €OUHULA, IMapCeK, CBETOBOM rom —
eIUHUIIBl JITUHBI B aCTPOHOMHM;, JHONTPHUS — EIUHUIA ONMTHYECKOU
CHJIBI B OIITHKE; DIEKTPOH-BOJILT — EIUHUIIA

SHEepruu B QHU3HKE U T.1I.;

*  BPEMEHHO JOITyCKaeMble K MPUMEHEHUIO HaApaBHE C IUHULIAMHA
CH, manpumep: MOpCKas MIJII — B MOPCKOW HaBHUTallMM, KapaT —
€UHUIA Macchl B IOBEJMPHOM Jelie U JAp. DTU €OUHULBI JOHKHBI
M3BIMAThCSI U3 YHOTPEOJICHHWS B COOTBETCTBHHM C MEKIYHAPOIHBIMHU
COIJIAllICHUSIMHU;

*  U3BATHIC U3 YNOTPEOJICHUs, HANPUMED: MULUIUMETP PTYTHOTO
cT010a — €IMHUIIA JABJICHUS, JTOIIaAUHAS CUIa — €IUHULIA MOIHOCTU
1 HEKOTOPKIE IpyTHE.

Paznn4aroT kpatHble U KoapHBIC equHUIBI DB. Kpamuas edunuya
— 310 equHuna OB, B 1e510€ YUCIO pa3 MPEBBIIIAIONIAS CUCTEMHYIO
WJIM BHECUCTEMHYIO euHully. Hampumep, equHuna ITUHBL - KUIOMETP
— pasHa 10° m, T.e. KpaTHa MeTpy. Jorvhasn edunuya — equanna OB,
3HAQUEHHE KOTOPOM B LIEJIO€ YHUCIO pa3 MEHBIIE CUCTEMHOW WU
BHECUCTeMHOHU enuHuIlbl. Hanmpumep, equHuLa ATUHBL — MUJUTUMETP
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paBHa 10°? M, T.e. ABIseTcs MOABHON. IIpucTaBku 1 0Opa3oBaHHUS
KPaTHBIX | JIOJIbHBIX €JWHUII IPUBEIeHBI B Ta0mute [Ipunoxenus 2.

B cucteme CU BiepBEIC BBEACHO MOHATHE JOMIOIHUTEILHBIX EAMHHII,
K KOTOPBIM OTHECEHBI ¢IMHUIIBI TUIOCKOTO U TEIECHOTO yIIIOB — pajuaH
W CTepajiaH.

2. IlpakTuyeckas 4acThb

1.Beipasute B ocHOBHbIX emuHMLax cuctembl CH mpousBoaHble
€AMHULIBL: SJIEKTPOTEXHUKH, TEIUIOTEXHUKU, THAPABIUKH, MEXAHUKH,
ontuku. (He MeHee Tpex eanHUI QU3NYECKUX BETUYUH MO KAKIOMY
pazneiny Gpusukn).

2.3anucath pasMEPHOCTU MPOU3BOJHBIX EOUHULL.

3.IluceMeHHO IMPpUBECTU MIPUMCPLI BHECUCTEMHBIX CAUHHNIL
u3mepenus (He MeHee nsTu mpuMepoB).

3. KoHTpoJibHBIE BONIPOCHI

1.Yto0 Takoe BennunHa? Kakue ObIBAIOT BEJTHYMHBI?
2.0OCHOBHOE ypaBHEHHE U3MEPECHHSI.

3.Kakue OpBaroT mikansr? [IpuBectu mpuMepsl.

4. Pa3zmepHOCTh (PM3NUYECKUX BEITHMYHUH.

5.CucTeMHBIC 1 BHECHCTEMHBIE (PU3NYECKUE BEITHYMHEL.
6.KorepeHTHbIE 1 HEKOTE€PEHTHbIE (PU3NUECKUE BETMUUHBI.
7KpaTHble 1 10JbHbIE 3HAYEHUS BEJTMYHHBI.

JlutepaTypa

OcHoBHas IUTEpaTypa.

1.Beibop moKka3zareseidt TOYHOCTH [UIsi THUIIOBBIX COCJAMHEHUH B
MalIMHOCTPOCHUU [DJIEKTPOHHBIA pecypc]: ydeOHoe mocodue / B. II.
Mepunos, . M. Paakesuy, A. I'. Cxuptnanze, E. C. Kupumios. — 2-e
u3a. — OIEKTpOH. TeKcToBble aaHHble. — CapaTtoB : By3oBckoe
oOpasosanue, 2019. — 123 ¢. — 978-5-4487-0352-2. — Pexum gocryna:
http://www.iprbookshop.ru/79754.html

2. Tapenko b.. Metponorus, B3auM03aMeHsEMOCTh, CTAHIapTU3aLUs

U cepTuduKanys [ INeKTpOHHbIH pecype]: TekcTsl nekuuit/ b.1.Tapenxko,
P.A.YcMaHOB.- DIIeKTpOHHBIE TEKCTOBEIE naHHbIe. — Kazanb: Kazanckuit
HaIlMOHAJIBHBIM HCCIIEIOBATEIbCKUM TEXHOJIOTHYECKU YHUBEPCHUTET,

20



http://www.iprbookshop.ru/79754.html

2011.- 222 c¢. — 978-5-7882-1048-— Pexum  mocryma:
http://www/iprbookshop.ru/63727/html

JlomonHuTENBHAS IUTEPATYpA.

1.Bnacos A. ., Mypun B.I1. Enqunaunie! pusndeckux BemUUnH B HayKe
n texHuke: CrnpaBoyHuK. — M.: DHeproaromusaar, 1990. -176 c.

2.EnuHuneL, BEJIMYMHBL,  yYpPaBHEHHUS  HX  IPaKTUYECKOE
ucnonbs3oBanue: / [lon penakiueit Cenusanosa [1.H. — Kues: Buina k.
— 1984 r. -199c.

3.Kamke Jl., Kpemep K. @usndeckne 0CHOBBI €IMHAI] H3MEPEHUS. —
M.: Mup, 1980. — 208 c.
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INPNJIOKEHHUE

Tabnuna 1 - BHecuCTeMHBIC €TUHUIIBI, TOMTYCKAaeMbIe K TPUMEHEHHUIO
HapaBHe ¢ eaunuiiamu CH.

Haumenoanue HaumenoBanune O6o03HaueHne COOTHOIIIEHHE C
BEJIMYUHBI €IIMHHIIBI €IMHHUIIBI enuunneii CU
Macca Tonna T 1000 xr
AToMHas A.eM. 166057 x 1077
€/IMHHLIA MACCBHI
Bpewms Munyta MUH 60c
Yac q 3600c
CyTkn oyt 86400 ¢
Ipanyc - (7 /180) pa
ITnockui MuuyTa
yron . y (m /10800 pan
eKyH/a .
Ipar (/648000
rpan ':‘J?: I.‘QUU:] pan
O6bem Jurp 1 107% m?
Jmina AcTpoHOMHYECKAS Ae. 1,45598 = 104
eIMHALA M
Cs. rox
C . 9,4603 x 10%%
BETOBOU roJ|
IMapcex 3,0857 x 10
K
Onruueckas Juontpust JUITP Mt
cuna
IInomans Texrap ra 104 m?
OHeprus ONeKTPOH-BOJIBT 5B 1,60219 x 10~ Tk
Ionnas Bonast-amnep B-A -
MOLIHOCTb
PeaktuBnas Bap Bap -
MOIIHOCTh
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Tabmuna 2 - MHOXXHUTEIH ¥ IPUCTABKH I 00pa30BaHUs A€CATUYHBIX

KpaTHBIX U JOJBHBIX €AWMHHUI] U UX HaMMEHOBaHUH

Mnuoxure | IIpucraBk | MexayH Pycckoe | MHoxut IIpucras Mexnyn | Pycckoe
JIb a apon 0603Haqe €JIb Ka apon 0603Ha‘leH
HOC HHC HOC ne
060 000
3HA4YCHU 3HAYCHHU
€ €
10+ JKca E 6] 10— b1 (3143 d I
L2 Iera CaHTHu Cc C
10 10+
104 Tepa T E 10— MU m M
u
107 rura G r 10~ MUKPO " MK
10° Mera M M 10~ HaHO n H
- KHJIO k K THKO
10 10—+ p
. TEKTO h r eMTO f
10 10-= | @ ¢
104 JIeKa da Ja lo-+ aTTo a a
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