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I[NEPEYUEHb MATEPHAJIOB B KOMIUJIEKCE

DNEeKTPOHHBIA Y4€OHO-METOAMUECKUNA KOMIUIEKC COJEPIKUT:

1 TEOPETUYECKUI PA3JIEI
1.1 Koncnekt nekuuii nmo aucuummiae « METPOJIOT'USA, CTAHAAPTU3ALMA U
CEPTUOUKALINS»

2 IIPAKTUYECKWIU PA3JIEJ]
2.1 Meroandyeckue pPEKOMEHIAIIMUM K BBIMOJHEHUIO JIa0OpaTOPHBIX padoT 1o

nucturae «METPOJIOT' U, CTAHIAPTU3SALIA U CEPTUDOUKALIA»

3 PA3JIEJI KOHTPOJISI 3HAHU
3.1 Bomnpocs! k 3a4eTy

4 BCHIOMOT'ATEJBHBIN PA3JIE
4.1 Yuebnas nporpamma aucturiuael « METPOJIOT' A, CTAHOAAPTU3ALUA U
CEPTUOUKALINA»

I[TOACHUTEJIBHA A 3AIIMCKA

Hean 9YMK
- IOBBIIIEHUE 3(PPEKTUBHOCTH 00PA30BATEIBHOIO MPOLIECCA CIIEIMATIBHOCTH
1-70 04 02 «TemmorazocHaOkeHHE, BEHTWISALNAS U OXpaHa BO3AYIIHOTO OacceiHay»
M0 IUCHUIUIMHE «MeTposorus, CTaHAapTU3alUs U cepTUuPUKaIUsD;
- BHE/IpEHUE TIEPCIIEKTUBHBIX TEXHOJIOTUIN XpaHEHUs U Tiepeaaun nHpopMaImu
B DJIEKTPOHHOM BHJIE.
- oOecriedyeHre OTKPBITOCTH U IOCTYITHOCTH 00pa30BaTENIbHBIX PECYPCOB TyTEM
pasmenienus Y MK B nokanbHOM CETH YHUBEPCUTETA.

Crpykrypa JYMK

COAEPKUT TEOPETUUECKUM, MPAKTUUECKUM, BCIIOMOTATEJIbHBIN pa3fen W pasaen Mo
KOHTPOJIKO 3HAHUU CTYIEHTOB.

Pexomenaanuu no opranusanum padorsl ¢ JYMK:
Heob6xoaum IBM PC-coBmectumsbiii I[1K crannapTHoil koHpUTrypanuu.



BBEJAEHUE

AKTyaJIbHOCTb H3YYCHUA JTUCHUILINHBI

JlucrurinHa «MeTtpoorus, CTaHAapTHU3AIIHS 51 cepTuduKanus
o0OecreunBaeT MOJATOTOBKY B 00JIACTH CTaHIAPTHU3AINH, U3MEPEHU, cepTUPHUKAIIIH
TOBapOB, CPEACTB MPOU3BOJICTBA U yChyr. M3ydeHue BOMPOCOB CTaHIApPTH3AlUUA U
cepTu(UKANA — HACTOATEILHOE TPEOOBAaHNE BPEMEHH, TaK KaK ATH 3HAHUS KpaiHe
HEOOXOAMMBI B YCIOBUSAX PHIHOYHON SKOHOMHUKH, IOAPAa3yMEBAIONIEH HAIMINE
OCTPOKOHKYPEHTHOU CpeIbl TPOU3BOAUTEIICH TOBAPOB U YCIIYT.

JIuCIUIIMHA OTHOCHUTCS K IHUKITY 00IIenpodeCcCHOHANBHBIX W CIICIIHATBHBIX
JTUCLUIUIMH, OCBaMBaeMbIX  CTyJeHTamMu  cnenuanbHoctn  1-70 04 02
«TennorazocHabxeHue, BEHTUIALMSA U OXpaHa BO3AYIIHOTO OacceitHay.

Heﬂb " 3aJaYi JUCHHHUITIIMNHbI

[enpo TUCHUIIITUHEL SIBISIETCS (DOPMUPOBAHKE Y CTY/ICHTOB 3HAHUM, YMEHUM
U HaABBIKOB B 00JIACTH CTaHJApPTU3allUU, W3MEPEHUM, cepTU(UKAIMU TOBApOB,
CPEACTB MPOU3BOJICTBA U YCIIYT, YIIPABICHHS KAU€CTBOM.

3amavyaMu JUCITUTUTHHBI SBIISIOTCS:

- U3y4YeHNEe HOPMATUBHO-TIPABOBOM 0a3bl cepTU(DUKAIINN U JIUIICH3UPOBAHUS;

- OCBOEHUE TIOPS/IKA BBITTOTHEHUS CEPTH(PUKAIINN;

- U3YYCHHE CUCTEMBI yIIPABICHHS Ka4€CTBOM M €IMHCTBA H3MEPECHUH.

B pesynbTaTte n3ydeHusi TUCIUILTAHBI CTYICHTBI JOJKHBI 3HATH.

- HOPMAaTHMBHO-TIpaBOBYIO  0a3y  METPOJOTHH,  CTaHAApTHU3alUd U
cepTudUKanuu;

- TOPSAJOK MPOBEAEHUS padOT MO CTaHIAPTU3aLUH, cepTU(dUKAIUU padoT U
YCIIyT;

- cucTeMy o0ecreueHHsl €JMHCTBA U3MEPEHUH;

- CUCTeMY TEXHHYECKOTO HOPMUPOBAHUS M CTaHIAPTU3AIINH;

- CUCTEMY MOATBEPIK/ICHUS COOTBETCTBUSI.

OnexTpoHHBIA y4ueOHO-MeTomanueckuii  komrieke (DYMK) oOwbenunsier
CTPYKTYpHBIE DJIEMEHThl HAYYHO-METOJUYECKOro oOecreueHus 00pa3oBaHUs U
NpeCTaBIsieT co00M COOPHHK MaTepuaioB TEOPETUYECKOTO U MPAKTHUYECKOTO
XapakTepa JUIsi OpraHu3aluu padoThl CTyJIeHTOB crnenuaibHocT 1-70 04 02
«TemnnorazocHabxeHre, BEHTUISIUS U OXpaHa BO3IYIIHOTO OacceliHa» THEBHOU U
3a04HOM, 3Aa0YHOW, WHTETPUPOBAHHOM C MPOrpaMMaMH CPEIHErO CHEUUAIBHOTO
oOpa3oBaHMsl, COKpalleHHON (¢GopM TONydeHHus oO0pa3oBaHUA 10 HW3YYCHUIO
TUCITUTUINHBL «MeTpoJIoTHsl, CTaHJAPTH3AINS U CePTUDUKATIHS.

OYMK pazpaboran Ha ocHoBaHuu [lonoxkeHus o0 y4eOHO-METOAMYECKOM
KOMIUIEKCE Ha YpPOBHE BBICIIETr0 oOpa3oBaHUs, yTBepxKAeHHOro IloctanoBienunem
MunuctepctBa obpazoBanus Pecnyomuku benapyce ot 26 utons 2011 r., Ne 167, u
npelHa3HaueH [Jis peanu3anuu TpeOOoBaHMI y4eOHOW MporpaMMbl MO Yy4eOHOU
aucuIuinie « MeTposorus, crangapTu3anus U cepTuduranus sl CrieluaibHOCTU
1-70 04 02 «TemnorazocHaOXkeHHE, BEHTWISIIUMSA U OXpaHa BO3AYIIHOTO OacceitHay.
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OVYMK pa3paboraH B TIOJHOM COOTBETCTBUU C YTBEPXKIECHHOW Yy4eOHOM
MporpaMMol TO y4eOHOW AWCIUIUIMHE «METpoyorus, CTaHAapTU3aIus U
cepTr(UKAINS [TUKIIA CIISIUATBHBIX JTUCITUTUIHH.
LHemn OYMK:
- of0ecneyeHne Ka4eCTBEHHOTO METOJUYECKOTO COMPOBOXKICHUS TMpoIecca
oOy4JeHHS;
- opranuzanus 3QPeKTUBHON CaMOCTOSITEIbHON PaOOTHI CTYIEHTOB.

Conepxxanue u 00beM DY MK MOIHOCTBIO COOTBETCTBYIOT 00pa30BaTEIbHBIM
CTaHjapTam BBICIIIETO oOpaszoBaHus CIELUAIBHOCTH 1-70 04 02
«TemnmorazocHabxxeHre, BEHTWIALMS W OXpaHa BO3YIIHOTO OaccelHa», a Takke
y4eOHO-IIPOrpaMMHOM  IOKYMEHTallUd 00pa30oBaTeIbHBIX MPOrPaMM  BBICIIETO
oOpasoBanusi. Marepuan NnpeicTaBlIeH Ha TpeOyeMOM METOJUYECKOM YPOBHE U
aJanTHPOBAaH K COBPEMEHHBIM 00pa30BaTEIIBHBIM TEXHOIOTHSIM.

CTpyKTypa  3JEKTPOHHOIO  y4eOHO-METOJUYECKOrO0  KOMIUIEKCAa 110
JUCHUIUIMHE «MeTposorus, CTaHAapTU3alus U CepTUDUKALUS»

Teopernueckuii paznen DYMK conepXuT mMarepuainsl i1 TEOPETUUECKOTO
M3YUYCHHS Y4eOHOU NUCIUIUIMHBI B BUJIE JICKIU.

IpakTuueckuii pasgea OYMK coxepxur marepuansl il TPOBEIACHUS
7a00paTOpHBIX Y4E€OHBIX 3aHATHM B BUAE METOAUYECKUX YKa3aHUM 7S
BBINIOJIHEHHUA JTAOOPATOPHBIX PAa0OT MO AUCLMILIHE.

Pazgen konTposasi 3Hanmii DYMK copepxut marepuaibl JJisi UTOTOBOM
aTTecTalMy (BOMPOCHI K 3a4eTy), IMO3BOJIAIONIME OINPENEIUTh COOTBETCTBUE
pe3yJIbTATOB y4eOHOM NEATEIIbHOCTH oOy4Jarommxcs TpeOOBaHUSIM
o0pa3oBaTeNbHbIX CTAaHIAAPTOB BBHICHIETO OOpa30BaHUS U Y4eOHO-TIPOrPaMMHOMN
JOKYMEHTAIM 00pa30BaTENbHBIX MPOTPaMM BBICIIETO OOpa30BaHMUS.

BcnomorartesibHbI  pa3aes BKIIOYACT y4eOHYIO MpOrpamMmy YUpeKICHUS
BBICIIEr0 00pa30BaHUs MO0 YUEOHOU aucuuIinHe «MeTposorus, crangapTu3anus u
cepTUUKALIHS.

Pexomennanuu o opranusamuu padbotsl ¢ OYMK:

- JICKIIMM TPOBOJAATCA C MCIOJb30BaHUEM IpejcTaBiieHHoro B OYMK
Marepuana,

- JabopaTopHble  3aHATHS MOTYT MPOBOJUTHCS B  JIaDOpaTopuu ¢
HCIIOJIb30BaHUEM NpeAcTaBiIeHHbIX B OY MK MeToanuecKkux yKa3zaHuii;

- arTecTauus NPOBOJIUTCA B BUIE 3a4e€Ta, BOIPOCHl K KOTOPOMY IIPUBENICHBI B
paszelie KOHTPOJIsl 3HAHUI.



1 TeopeTnueckui pasae
#CrpykTypadYMK

Koncnekr gexkuuii mo nucuuivinae «Merposiorus, CTaHIapTU3auus U
ceprugurkanms

Tema 1 Beenenue 6

Tema 2 CpezactBa u3MepeHHit, UX METPOJIOTHUECKHUE XapaKTEePUCTUKH. MeTOIbl H3MEPEHHI

8

Tewma 3 ['ocynapcTBeHHast cucteMa ooecrniedeHus eauacTa uamepenuid (I'CH). Dranons! u
UX POJIb B TIOJJIEP)KaHUU eqUHCTBA n3MepeHuil. [lorpemrnoctu n3mepenuii. 10

Tema 4 Cucrema rocy1apCTBEHHBIX UCIIBITAHUI cpeAcTB u3MepeHuil. 11
lNocynapcTBennas mosepka. 11

Tema 5 OcHoBHBIE eIMHUIIBI (PU3UYECKUX BETUUUH. 13

Tema 6 Opransl u ciyx0bl cTannapruzauuu. Kateropuu u Buas! ctaniapron. 14

Tema 7 IlocnenoBaTenbHOCTh pa3pabOTKH, YTBEPKICHUS U BHEPEHUS CTaHJAPTOB.
["ocynapcTBeHHBIN HA30p 32 CTAHAPTAMH U CPEACTBAMH U3MEpEeHUi_16

Tema 8 CucreMa npeanodYTUTENBHBIX YUCE U TapaMETPUUECKUX PSAOB B IPAKTHUKE
cranaaptu3auuu. KonruecTBeHHbIE METO/bl ONTUMHU3ALMK TAPAMETPOB OOBEKTOB
cranaaptuzauuu. 17

Tema 9 IIpaBuiia HOpMHUPOBAHUS TAPAMETPOB OOBEKTOB CTaHIapTH3auu. KomruiekcHas
cTaHjapTu3anus. YHUGUKAIU n3aeuid. Beayme MexIyHapoIHbIE OpraHu3aIiuy 110
cTtangaptu3anuu. 19

Tema 10 Equnas cuctema xinaccudukaniy U KOAUPOBaHUS. YHU(PUITUPOBAHHAS CUCTEMA
JTOKyMeHTanuu. 21

Tema 11 OOmHe MOHATHS O HAAEKHOCTHA CUCTEM TEIUIOra30CHA0KEHUS U BEHTWIALNN. 23

Tema 12 BaustHue 0Tka30B Ha MMOKa3aTellb KauecTBa (DyHKIIMOHUPOBAHUS CUCTEM
TEIUIOTa30CHA0KEHHSI ¥ BEHTHIISILMU. AHAIN3 PEXKUMa BOJONOTPEOICHNS HACEIEHHBIX
MECT KaK cilydaifHOro mporecca. 25

Tema 13 CnyualiHble BETUYMHBI U 3aKOHBI UX pacrpeneneHus. [Ipocreiimme ciydaiiHpie
nporiecchl. [Iponecc [lyaccona. 27

Tema 14 Tloka3aTenn HaJ€KHOCTH OCHOBHBIX 311eMeHTOB cucteM TI'B u3 npupoHbix
ucTOYHUKOB. [Toka3zaTenu, xapakTepu3yoouue cBoUcTBa 0€30TKa3HOCTH,
JIOJITOBEYHOCTH, PEMOHTOIPUTOJJHOCTH, KOMIUIEKCHBIE IT0Ka3aTeIH HaJeKHOCTH. 29

Tema 15 Mcnonp30BaHue NPUHIKIIOB ONITUMAJIBHOIO PE3EPBUPOBAHUSA U METOABI OLIEHKHU
HAJIeKHOCTH pe3epBUPOBaHHBIX cucTeM. 30



Tema 1 BBenenue
#TeopernueckuiPa3aen

MeTtponorusi — Hayka 00 H3MEpEHHUsX, METOJaX M CpEeJACTBaX OOECHedYeHHs HX
€IMHCTBA U CIOCcO0aX TOCTHKEHHUS TpeOyeMoil TOUYHOCTH.

JIrobast Hayka SIBJISIETCSI COCTOSIBILIEHCS, €CIM OHA MMEET CBOM OOBEKT, MpEeIMET U
METOJIbI UCCIIEIOBAHMSI.

[IpenmMeToM METPOJIOTHHU SBISETCA H3MEPEHHE CBOMCTB OOBEKTOB (IJIMHBI, MACCHI,
IJIOTHOCTH U T.JI.) ¥ MPOIECCOB (CKOPOCTh MPOTEKAHUSI, UHTEHCUBHOCThH MPOTEKaHUs U JIp.)
C 33/IaHHOM TOYHOCTHIO U JIOCTOBEPHOCTBIO.

OOBEKTOM METPOJIOTUU SBJSETCS (QuU3nMyeckas BeIMYMHA. MeTposorus u3ydaer
METOJIbI U CpEeICTBa H3MEPEHUS (PUIUYECKUX BEIUYUH C MAKCUMAIBHOW CTENEHBIO
TOYHOCTH, €€ 3a7]a91 U IIEeTH BHITEKAIOT U3 CAMOTO OINPEIEICHUS HAyKH.

OCHOBHBIMH 33J1a4aMHU METPOJIOTHH SBIISIOTCS:

— YCTaHOBJICHHE €AWHHI] (U3MYECKUX BEJIHYMH, TOCYJApPCTBEHHBIX ATAJIOHOB U
00pa3IoBBIX CPEACTB UBMEPECHUI;

— pa3zpaboTKa TeOpHuH, METOOB U CPEACTB U3MEPEHHIA U KOHTPOJIS;

— o0ecreyeHne eMHCTBA U3MEPEHUH 1 eIMHOOOPa3HbIX CPEICTB U3MEPEHUI;

— pa3paboTKa METOJOB OICHKH IOTPEIIHOCTEH, COCTOSHHS CPEACTB H3MEPEHUS U
KOHTPOJIS;

— pa3paboTka METOJOB Mepelayu pa3MepoB €AMHHI] OT 3TAJOHOB HIIK 0OpPa3IOBBIX
CPEICTB U3MEPEHUI pabO4NM CpeICTBaM U3MEPECHUI.

B MeTponorun uconp3yroTes CIeIyIoImue MOHATHS U UX ONPEIeIICHUS:

— ¢usnueckasi BelIMYMHA — ATO OJIHO M3 CBOWCTB (PU3MYECKOro oObeKTa, oOIiee B
KaueCTBEHHOM OTHOIICHUHU JUISI MHOTHUX (U3MYECKHX OOBEKTOB, HO B KOJWYCCTBCHHOM
OTHOIICHUH WHIUBUyATBHOE JIJIST KXKI0T0 (PU3NIECKOTO OOBCKTA;

— enuHUINA (QU3NYECKON BETUYMHBI — (PU3NUYEcKas BeIHYMHa (UKCUPOBAHHOTO
pa3mepa, KOTOpPOH YCJIOBHO MPHUCBOCHO YHCIOBOE 3HAUYCHHWE PABHOE EIWHUIE, U KOTOPOE
MPUMEHSIETCS JIJIs1 KOJIMYECTBEHHOTO BBIPAXKEHUS OJTHOPOAHBIX C Hel (DM3UYECKUX BEIIUYHH;

— U3MepeHue (PU3NYECKUX BEIMYMH — 3TO KOJIMYECTBEHHAS M KA4eCTBEHHAs OllEHKa
(bu3nueckoro 00bEKTa ¢ MOMOIIBIO0 CPEICTB U3MEPEHUS,

— CpPEICTBO M3MEPEHHsSI — ITO TEXHHYECKOE CPEJCTBO, MMEIOIIee HOPMUPOBAHHBIC
METPOJIOTHYECKUE XapaKTePUCTHUKU. K HUM OTHOCATCS W3MEpPUTENbHBIA TpuOOp, Mepa,
U3MepUTETbHAS cucTema, U3MEpPUTEITbHBIN npeoOpa3oBaTelb, COBOKYITHOCTh
HU3MEPUTEITBHBIX CHCTEM;

— Mepa — 3TO CpPEICTBO HM3MEPEHUH, BOCIPOM3BOJSIICEC (PUIUUYCCKYIO BEIUUHHY
3aJIaHHOTO pa3Mepa;

— TPUHIUI HW3MEPEHUH — COBOKYIMHOCTh (PU3WYCCKUX SBJICHUH, Ha KOTOPBIX
0a3upyroTCa U3MEPEHUS,

— METOJ] W3MEpPEHUN — COBOKYMHOCTH MPHUEMOB M TPHUHIIMIIOB HCIOJIb30BaHUS
TEXHHUYECKHUX CPEJICTB U3MEPEHUH;

— METOJMKAa HM3MEPEHHH — COBOKYITHOCTH METOJIOB M TIPaBWII, pa3pabOTaHHBIX

METPOJIOTUYECKUMH HAyYHO-UCCIIEIOBATEIbCKUMU ~ OPTraHU3alUsIMH, YTBEPKIEHHBIX B
3aKOHO/IATEIIbHOM TOPSIKE;

— MOTPEIIHOCTh M3MEPEHUM — 3TO HE3HAYUTEIHHOE Pa3Iudyue MEXy HUCTUHHBIMU
3HAUEHUSMU (PU3NIECKON BEJIMYMHBI W 3HAYCHUSMH, TIOJTYyYEHHBIMH B PE3YJIbTATE
U3MEPEHUS;

— OCHOBHAs €IMHMIIA U3MEPCHHS — CIMHHIA U3MEPEHHS, UMEIOIAast 3TaJIOH, KOTOPHIH
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oUIMaIbHO YTBEPXKICH;

— TMpOM3BOJAHAS €AWHHUIA — EAUHHMIA HW3MEpPEHUs, CBA3aHHAsi C OCHOBHBIMU
€IMHUIIaMH Ha OCHOBE MAaT€MaTHYECKUX MOJENEH yepe3 sHepreTH4ecKue COOTHOILIEHUS, He
UMEIOIIas ITAJIOHA;

— TOYHOCTh U3MEPEHUI — 3TO YHMCIOBOE 3HaYEHUE (PU3NUECKON BEIUUHUHBI, 00paTHOE
HOIPEIIHOCTH, OIpelenseT KiIaccupuKaluuoo 0o0pa3loBbIX cpelacTB u3MmepeHuil. Ilo
MI0KA3aTe0 TOYHOCTH U3MEPEHHUM CpEeICTBa U3MEPEHHsI MOXKHO pa3JesiuTh Ha HaUBBICUIME,
BBICOKHE, CPEHHE, HUZKUE.

CranpapTuzanus — 3TO AESITEIbHOCTh HANpaBiIeHHUsS Ha JOCTM)KEHUE ONTHUMAJIbHOM
CTENIEHU YHOPSAOYMBAHUS B ONPEJCIIEHHOW O00JIaCTH IO CpPEeACTBaM yCTAHOBIJICHUS
MOJIOXKEHUM U1 BCEOOIEro M MHOTOKPAaTHOI'O MCIIOJb30BAaHUS IPHU PELIEHUU PEaIbHO
CYILIECTBYIOUIMX MM MOTEHIUAIbHBIX 3a7a4.

Ceprudukanus — mpoueaypa TOATBEPKACHUS COOTBETCTBUS — PE3YJbTAaTOB
MIPOU3BOJCTBEHHON JESTEIbHOCTH, TOBApOB, YCIYI HOPMAaTHBHBIM TpeOOBaHUSAM Ha
OCHOBAaHHWU KOTOPOM TpPEThsI CTOPOHA YAOCTOBEPSET JOKYMEHTaJIbHO, YTO JaHHas
MPOAYKLHUS COOTBETCTBYET 3a/laHHBIM TPEOOBaHUSM.



Tema 2 Cpeacra u3mMepeHuil, UX METPOJIOTHYECKHE XapaKTePUCTHKH. MeToabI
U3MepeHHu
#TeopetnueckuiPa3aen

CpencTBo U3MEpEeHHl — 3TO TEXHUUECKOE CPEICTBO UM KOMILUIEKC CPENICTB,
IpesHa3HauYeHHOoE 1715 u3MepeHuil. OHO UMeeT HOPMUPOBAHHBIE METPOJIOTMUECKUE
XapaKTepUCTUKH, BOCIIPOM3BOIALINE WM XPAHALIUE €AUHULLY (PU3HUECKON BEIUYHHBI.

CpenctBo u3MepeHuit JOHKHO PEaTn30BbIBATh OJIHY U3 CIEIYIONMINX (DYHKIIHIA:

— BOCITPOM3BOJUTH BEJIMUMHY 33JIaHHOTO pa3Mepa;

— BbIpa0aThIBATh CUTHAJI, HECYIIUH MH(POPMALIMIO O 3HAYEHUHU U3MEPSIEMOi
BEJIMYHHBI.

Takue curHanbl MOTYT JTIF000 HEMOCPEJCTBEHHO BOCIIPUHUMATHLCSI OpraHaMH YyBCTB
YeJIoBeKa, TM00 MPOXOIUTh Yepe3 BCIioMorareabHble (Ipeodpasyromue nprudopsl s
3TOTO).

Bce cpencrBa usmepeHnii MOXHO KIIACCU(MUIIUPOBATH 11O ABYM OCHOBHBIM
MIpU3HAKAM:

1. ITo MeTponornyeckoMy Ha3HAUEHUIO CPEACTBA U3MEPEHHUSI IETISATCS Ha:

a) PaGouune cpenctBa u3aMepeHus: — IPUMEHSIOTCS U1 IPOBEACHUS TEXHUYECKUX
U3MEPEHU;

0) DTaaoHBI.

2. 1o KOHCTPYKTHBHOMY MCIIOITHEHHIO CPEICTBA U3MEPEHUS ACIATCS Ha:

a) Mepbl PU3NYECKON BEIMUYUHBI — 3TO CPEJICTBA U3MEPEHUs, TIPEeIHa3HAUCHHBIE JIJIS
XpaHEHUs U BOCIIPOU3BEICHUS SIUHUIIBI (PU3UIECKON BETUUNHBI;

0) U3MepUTENbHBIC MPUOOPHI — ITO CPEACTBO U3MEPEHUSI, MPETHAZHAUCHHOE JITIS
MOJIy4YE€HHUS 3HAUCHUN n3MepseMoi (u3nueckoi BeJIMYMHBI B 33JJaHHBIX npeaenax. [Ipudop,
KaK MPaBUJIO, COEPKUT YCTPONCTBO Il MpeoOpa3oBaHMs U3MEPUTENILHON BETMUNHBI, a
TaK)Ke MHAMKAIUIO B HanboJiee JOCTYIHON JJis BOCIIPUATHS popMe;

B) U3MEpUTEIIbHbIE MPEe0Opa30BaTEIN — 3TO CPEACTBA U3MEPEHUM, ITpeTHA3HAUEHHbIE
11 IpeoOpa3oBaHus U3MEPEHHUH (PU3MUECKOM BETUUMHBI B IPYTYIO BEIUYUHY yIOOHYIO IS
nepepabOTKH, XpaHESHHsI U, TTPH HEOOXOAMMOCTH, JalIbHEHIIIET0 MpeoOpa3oBaHus,

') U3MEpPUTEIbHAS YCTAaHOBKA — 3TO KOMIUIEKC (PYHKIMOHAIBHO OOBEAMHEHHBIX MEp,
M3MEpUTENbHBIX MpeoOpazoBarTeseil, U3MEpPUTETbHBIX TPUOOPOB U APYTUX YCTPOUCTB,
MpeIHa3HAYECHHBIX JJIs1 H3MEPEHUS! OJJTHOU WIIM HECKOJNBKUX (PU3UUYECKHUX BEIUYHH;

1) U3MEPUTEIIbHAS CUCTEMA — 3TO COBOKYMHOCTh (DYHKIIMOHAIBHO 00BEIMHEHHBIX
U3MEpUTENbHBIX MPUOOPOB, MEP, U3MEPUTENBHBIX MpeoOpa3zoBaTeieil U Ipyrux
TEXHUYECKHUX CPEJICTB, Pa3MELIEHHBIX B PA3JINUYHBIX TOUKAX KOHTPOJIUPYEMOTO
MPOCTPAHCTBA U MPEIHA3HAYCHHBIX JJIS1 H3MEPEHUS OJJHOW MIIM HECKOJIBKUX (PU3UIECKUX
BEJIMYHH.

MeTtponoruueckasi XapakTepUCTHKA — 3TO XapaKTEPUCTHUKA OJJHOTO U3 CPEJCTB
M3MEpPEHUs BIUAIONIAs HA PE3YyJIbTaT U €0 MOIPEIIHOCTb.

Haubonee yacto BcTpeyaronecss METPOJIOTHYECKHE XapaKTEPUCTUKU CPEJICTB
W3MEpEHUN U KOHTPOJIS:

- [IeHAa JIeJICHUs IIKAJIbI PUOOpPa — 3TO Pa3HOCTh BEIUYNH, COOTBETCTBYIOLINX ABYM
COCEHMM OTMEeTKaM Iikaybl. OHa BCerJa yKa3bIBaeTCs Ha IIKajie mpuoopa.

- JUTMHA JIeJIeHUs IIKaJIbl Tpubopa — 3T0 (PaKTUYECKOE PACCTOSIHIE MEXKY OCSIMU
(IeHTpamMm) COCeTHUX OTMETOK IIKaJIbI mprbopa.

- Ha4aJIbHOE U KOHEYHOE 3HaYEHUE IIKAJIbl — HAMMEHbLIEE U HauOOJIbIlIee 3HAUEHHE
U3MEPSEMOil BEJIMYMHBI, KOTOPbIE MOTYT OBITh OTCUUTAHBI 110 MIKAJIE JAHHOTO CPEJCTBA
U3MEPEHHUS.




- IMara3oH MOKa3aHUi CpeICcTBa U3MEPEHHI — 3TO 00JIaCTh 3HAUCHU I IIKAJIbI
npudopa, orpaHUYEHHAs HAYaJIbHBIM U KOHEUHBIM 3HAUCHUSIMU IIKaJbl. CyIeCTBYIOT
CpeJlICTBa U3MEpEHUsl, HauallbHOE 3HAUCHHE KOTOPHIX HE PaBHO HYIIO (HapuMmep,
MUKPOMETPUYECKUN HYTpOMED).

- U3MEPUTEIBHOE YCUIIHE — OTO YCUJINE, BOZHUKAIOIIEE B 30HE KOHTAKTa
U3MEPUTEILHOTO HAKOHEYHHKA TpUOopa ¢ U3MePsieMOil MOBEPXHOCTHIO.

- Iepena U3MEPUTENBHOTO YCUIINS — PA3HOCTh U3MEPUTEIBLHOTO YCUIIMS IIPU IBYX
ITOJIOYKEHHUSX yKas3aTens B IIPEeAeax Juana3oHa MOKa3aHuM.

- YYBCTBUTEIBHOCTD — 3TO CIIOCOOHOCTH CPEJICTBA U3MEPEHUS pearupoBarh Ha
U3MEHEHUS n3MepsieMol BennuuHbl. Onpenensercs Kak OTHOIIEHUE U3MEHEHUS BBIXOJIHOTO
CUTHAJIa CPEJCTB U3MEPEHNUS K BBI3bIBAIOIIEMY €TI0 U3MEHEHUIO U3MEPSEMON BEJINYNHBI.

- IOPOT YYBCTBUTEIBHOCTU CPEJICTB U3MEPEHUS — TO HAUMEHBIIIEE 3HAUCHUE
M3MEHEHHs PU3NYECKOI BEIIMYUHBI, C KOTOPOTO BO3MOXKHO Ha4aTh U3MEPEHUE ITOU
BEJINYMHBI TAHHBIM CPEJICTBOM U3MEPEHUSI.

- Bapuauus MOKa3aHUi U3MEPUTEIBLHOrO MPUOOpa — 3TO Pa3HOCTh MOKa3aHUMN
mpubopa B OJHOM M TOM e TOUKE JArarna3oHa MOKa3aHUuW MpH MIaBHOM MOAXO0E K ATOM
TOYKE MOKA3bIBAIOIIETO AJIEMEHTA (CTPEIKN) CO CTOPOHBI OOJBITNX U MEHBIITUX 3HAUCHUN
U3MEPSIEMOI BETUUNHBI.

Meroa usmMepeHnii — 3TO MPUEM HIIM COBOKYITHOCTH TPUEMOB CPAaBHEHUS U3MEPIEMOM
(bu3HuecKoi BEJIMYUHBI C €€ eTUHUIIEH B COOTBETCTBUE C peaTN30BAHHBIM MPUHITUTIOM
U3MEPEHUM.

MeToabl U3MEpPEHU OMPEIEAIOTCS BUIOM U3MEPSIEMBIX BEJIMUUH, UX Pa3MEpaMH,
TpebyeMol TOYHOCThIO Pe3ysibTaTa, TpeOyeMoi OBICTPOTOM MPOIECCa UBMEPEHUS U
MIPOYUMHU TaHHBIMH.

Haubonbiee pactipocTpaHeHue, Ha MPaKTUKE, MOJIYIHIIN IPSIMbIe U3MEPEHUS U3-3a
WX TIPOCTOTHI U CKOPOCTHU UCIIOTHEHUSI.

[IpsiMble U3MEpPEHHST MOKHO MPOU3BOJIUTH CIEAYIOIIUM METOJaMHU, KOTOPbIE MOMKHO
pa3IenuTh Ha JJBE OCHOBHBIX IPYIIIIbI:

1. MeTtoa HEMOCPEICTBEHHOM OIEHKH — 3HAYEHUE BETMYUHBI ONPECISIIOT
HEMOCPEJCTBEHHO M0 OTCYETHOMY YCTPOMCTBY MEPUTENILHOTO pUOopa (CHILy TOKa 110
aMIepMeTpy, Macchl — 1o nudepOIaTHBIM BEcaM | T.1.).

2. MeToJ cpaBHEHHS C MEPOU — U3MEPSEMYIO BETUUMHY CPAaBHUBAIOT C BEJTMYUHON
BOCIIPOM3BOIMMON MEpOH (M3MEpPEHUE MACChl PIYaKHBIMU BECAMU C YPAaBHOBEIIMBAHUEM
TUPSAMH).



Tema 3 I'ocynapcTrBeHHasi cucteMa obecniedeHus: enmucrea usmepennii ('CH).
ITaJIOHBI M UX POJIb B MOJJIEPKAHUM eIUHCTBA n3Mepenuii. [lorpemuocru
U3MepeHui.

#TeopernueckuiPasaen

Cucrema obecrieueHus enuHCTBA U3MepeHuit Pecriyonuku benapych — COBOKYMHOCTD
cyOBeKTOB oOecleueHHs] €IMHCTBA HU3MEPEHHH, 3aKOHOJaTelbCcTBa 00 oOecreueHnun
€AMHCTBA M3MepeHHil, ['ocynapcTBeHHOro MH(POPMAUMOHHOrO (GoHIa MO 00ECIEeYEHUIO
€IMHCTBA U3MEPEHUH, Mep MO TOCyIapCTBEHHOMY PEryJIUpOBaHUIO B 00JIaCTH oOecreueHus
€MHCTBA M3MEPEHMI, BKIIIOYas TOCYIApCTBEHHBIH METPOJIOTMYECKH HaI30p, a Takke
paboT O METPOJIOTUYECKOM OLIEHKE.

OcHoBHO# 1IeNbI0 ObOecrieueHus enuHcTBa u3MepeHuil B PecmyOnuke benapych
ABJISETCA 3alllTa TMpPaB U 3aKOHHBIX HMHTEPECOB TOCYIapCTBa, MOPUIUUYECKUX JIHII,
WHIUBUIYATBHBIX MPEANPUHAMATEICH M UHBIX (PH3UUYCCKUX JIUIT OT MOCIEICTBUN HETOUYHBIX
Y HENPABWJIHHO BBIMIOJTHEHHBIX U3MEPCHHIH.

Jlns oGecrieueHus eMHCTBA 3MepeHnit B Pecrmyonmke bemapyce 'occranmaprom
CO3/1aHa TOCYAapCTBEHHAs METPOJIOTUYECKAs CITyk0a.

['ocynapcTBeHHass METpOIOTHYECKas CIIy»)0a BKIFOYACT HAIIMOHATBHBIN
METPOJOTUYECKUN MHCTUTYT U IPyTUe I0PUANYECKUe TuIa (LIEHTPhl CTaHAapTU3AIINH,
METPOJIOTUH U cepTUdUKAINN), TOMUYUHEHHBIE [ 0OccTaHAapTy ¥ YIOJIHOMOYEHHBIE UM Ha
MIPOBEACHNE UCTIHITAHUH B IENSAX YTBEPXKICHHSI THUTIA CPEICTBA U3MEPEHUN WITH
YTBEPKJEHUS TUIA CTAaHIAPTHOTO 00pasiia, paboT 0 METPOJIOTUYECKOH OLIEHKE B cepe
3aKOHOJATEIIbHON METPOJIOTHH.

B kadecTBe HaIMOHAIBHOTO METPOJIOTHIECKOTO HHCTUTYTA ['occTanmapToM
omnpezeneHo PecnyOnnkanckoe yHutapHoe npeanpusitue «benopycckuil rocyjapcTBeHHbIH
WHCTUTYT METPOJIOTUIY.

HarmonanbHbIe 3TamoOHBI €AMHUI] BEIMYMH 00pa3yroT 3TaloHHYI0 0azy PecniyOnuku
benapyce. Otanonsl pa3padaTbiBatoTCsl B paMKax [ '0Cy/1apCTBEHHOM HAyYHO-TEXHUYECKOM
nporpamMmbl «HalnroHaabHbIE STAIOHBI U BHICOKOTEXHOJIOTUYHOE UCCIIE0BATEIBCKOE
000pyTI0BaHHE.

OTasioHbl (PU3MUECKUX BEIMYUH — TO CPEACTBO M3MEPEHMS, NMpEeAHA3HAUYCHHOE IS
BOCIIPOM3BEICHUS W XpaHeHUs (U3MYECKON BEIMYMHBI C LENbI0 ee MepeAadyd APYruM
CpelICTBaM U3MEpEHUs JaHHOW BETUYHHBI.

Bce sTanonsr nensTcs Ha 1Ba OONBITUX BHJA:

1 T'ocynapcTBeHHBIN NepBUYHBIN 3TaqoH. OH YTBEP)K/IEH B KaUECTBE MUCXOJIHOTO IS
BCEU CTPaHBI.

2 BropuyHble 3TaIOHBI, KOTOPBIC JIEISATCS HA YETHIPE TPYIIIIHL:

a) sTasoHbl — cBuaerenu. OHM TIpeIHA3HAYCHBI IS 3aMEHBI TOCYAApCTBEHHOTO
MEPBUYHOIO ATAJIOHA B CIIy4ae €ro MOpUYr UM yTPAThI.

0) sTanonsl — cpaBHeHUs. CIy>KaT JUIsl CIIMYEHHUS 3TaJOHOB, KOTOPHIE MO KaKUM JTHO0
MPUYUHAM HE MOTYT HETIOCPECTBEHHO CIMYATHCS APYT C IPYTOM.

B) ATaJIOHBI — KOUU. Vcronb3yroTes Ajs nepeiadl pa3MepoB K pabodyrM 3TajOHaM.

r) pabourie sTanoHbl. [IpuMeHsIOTCS ISl KOHTPOJIS KauecTBa MPOIYKIUHU, a TaKKe
U1 IOBEPKU PabOYUX CPEJICTB U3MEPEHUSI.
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Tema 4 Cucrema rocy1apcTBEHHbIX HCNIBITAHUN CPEACTB U3MEPEHHUIL.
I'ocynapcrBeHHasi moBepka.
#TeopernueckuiiPaznen

HayuHo-nccnenoBaTenbCKUil LEHTP HUCHBITAHUW CPEACTB M3MEPEHHM U TEXHUKU
(HUOUCHUuT benl'MM) sBaserca aKKpeAUTOBAaHHBIM  HCHBITATENBHBIM  IIEHTPOM
IOPUAMYECKOTO JIMIA, BXOJSALIETO B TOCYAAPCTBEHHYIO METPOJIOTMUECKYIO CIyXKO0y —
benopycckoro rocyjapcTBEHHOIO MHCTUTYTa METPOJIOTUH.

['ocygapcTBEHHBIE UCIBITAHUS CPEJICTB U3MEPEHUM MPOBOJISAT C LEIbIO YTBEPKIACHUS
Tuna (roCylapCTBEHHBbIE NPUEMOYHBIC HWCITBITAHUS) W TOATBEPXKICHHUS COOTBETCTBUS
BBIITYCKAEMBIX CPEJICTB U3MEPEHUMN YTBEPKJIECHHOMY TUNY (TOCYAapCTBEHHbBIE KOHTPOIbHBIE
UCTIBITAHUA).

['ocygapcTBEHHBIM TPUEMOYHBIM HUCTIBITAHUSIM TTO/IJIEXKAT:

a) OMBITHBIE 0OPa31bl HOBBIX TUIIOB CPEJICTB U3MEPEHUM;

0) cpeacTBa U3MEPEHUH, IPeTHa3HAYEHHBIE IS CEpUMHOTO BBIITyCKa B PecmyOnmke
benapycs;

B) CpEICTBA U3MEPECHUH, N3rOTaBIMBaeMblIe 3a npenenamu Peciyonuku benapych u
BBO3UMBbIE Ha Tepputopuio PecnyOnuku benapych u3-3a rpaHUIbI MAPTUSIMHU.

[loBepka cpeacTB HM3MEpPEHUN - COCTaBHAas 4YacTh METPOJIOTHYECKOrO0 KOHTPOJI,
BKJIIOYAIOINasl BBINOJIHEHUE pPabOT, B XOJ€ KOTOPHIX MOJATBEPHKAAIOTCS M OIpeAesaeTcs
cootBercTBUe CU TpeboBanusiMm 3akoHomarenbctBa Pb 00 obOecneduennn eauHCTBA
U3MEPEHUM.

[ToBepky CH, mnpenHa3Hau€HHBIX [UIsi NPUMEHEHHUS B cdepe 3aKOHOAATeITbHOU
METPOJIOTUH, MPOBOAAT IOPUIUUYECKUE JIULA FOCYAAPCTBEHHON METPOJIOrHYECKON CIy>KObI
('MC). Tlo pemenuto I'occranmapra mnpaBo mnoBepku CH, npenHa3HaueHHBIX 7S
npuUMeHeHus B cdepe 3aKOHOJATENBHOW METPOJIOTUM, MOXKET OBbITh MPEIOCTaBICHO
AKKPEJIUTOBAHHBIM MTOBEPOUYHBIM JTA00OPATOPHUSM JIPYTUX FOPUIAUYECKHUX JIUIl. J[eaTenbHOCTh
ATUX J1a00PaTOPHl OCYIIECTBISAETCSA B COOTBETCTBUHU C JEHCTBYIOIIMM 3aKOHOAATEIBCTBOM U
THITA mno oOecneyeHWIo €IWHCTBA W3MEpPEHUM, YTBep)KIaeMbIM [ occTaHIapTOM.
PesynbraTtoM moBepkH sIBAsSETCS MOATBEpXkKAEeHHE NpurogHoctu CU K TpPUMEHEHUI0 WIH
npusHanne CU HenpurogHeIM K npuMeHeHHto. [loBepka mpou3BOAUTCS B COOTBETCTBUHU C
METOJIMKOM MTOBEPKHU.

Bunbl moepok:

1. [Tepuunas moBepka (mojyexxar CU yTBEp>KIEHHBIX THUIIOB MPH BBHITYCKE U3
MPOU3BOJACTBA U TPU BBO3€ MO MMIIOPTY. Pe3ynabTarhl MEpBUYHON MOBEPKHU 3aHOCATCS B
dopmymsp (macnoprt) CH);

2. [lepuoanueckas nosepka (nmognexat CU, Haxopsmiyecss B SKCIUTyaTallui WA
Ha XpaHCHHMHM, YEpe3 YCTAHOBJICHHBIE MEXKIIOBEPOUHbIE HWHTEpBaibl. [lepuoanmyHOCTh
noBepkn CU, mpumeHsemMbix B cdepe 3aKOHOAATEIHHOM METPOJOTHH, YCTaHABIUBACT
l'occranpapr);

3. Bneouepennas moBepka (MPOBOAUTCS JO OKOHYAHHS CpOKa JCHCTBUS
MEePUOIUYECKON TTOBEPKH B CIEAYIOIUX ciayyasx: nocie pemonTa CH; nmpu HeoOX0IuMOCTH
noaTrBepxkaeHus mnpurogHoctu CU k npumenenuto; npu BBoje CHM B skcmuyaranuio,
OTIpaBKe (IpOJaxke) MOTPEOUTEN0, a TAKXKE Iepes Iepenadedl B apeHay, B TOM 4YHCIIE
npokat CHU no ucreyenuu mnosioBuHsl MIIM Ha HUX; OpU OTCYTCTBHM JOKa3aTEIbCTB
OPOXOXKACHHUS TMOBEpPKU  (MOBPEXKICHUS TMOBEPUTEIBHOTO  KIeWMa WIM  TJIOMOBI,
OTpaHMYUBAIONINE JIOCTYH K omnpeaeneHHbiM vactaM CU B memsix mnpeaoTBpalleHUs
HECAHKI[MOHUPOBAHHBIX HACTPOMKM UM BMEIIATENIbCTBA, KOTOPbIE MOTYT IIPUBECTH K
UCKQXXEHUIO PE3yJbTaTOB M3MEPEHHM W (WJIM) YyTEepH JTOKYMEHTOB, MOATBEPHKIAAOIINX
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npoxoxxaenue CH nepBUYHON WM IEPUOJUYECKON TIOBEPKH);

4. WNHcnekunoHHash MoBepka (MPOBOAAT JJsl  BBIABICHUS IHPUTOJHOCTH K
npuMeHeHnio CH mpu OCymIecTBIEHHHM TOCYJapCTBEHHOTO METPOJIOTMYECKOrO HaI30pa.
WHCHEeKIIMOHHYI0 ~ MOBEpKY  JIOMYCKaeTcss MPOBOAUTH HE B  IOJHOM  oOBeMe,
MIPETYCMOTPEHHOM METOJMKOM MOBEPKU. Pe3ynpTaThl MHCIIEKIIMOHHOM MOBEPKU OTPaXaroT B
aKTe MpOBEpKU. VIHCIEKIMOHHYIO MOBEpPKY MPOBOJSAT B MPHUCYTCTBUM IPEICTaBUTENSA
IPOBEPSAEMOT0 IOPUANYECKOro WM (¢uzndyeckoro nuua. Eciau B pesynbrare npoBeneHUs
MHCIIEKIIMOHHOM MOBEPKH BBISIBIEHO HecooTBeTcTBUE CU yCTaHOBIEHHBIM TPEOOBAHMSIM, TO
CBUJETENIBCTBO O MPEABIAYIIEH OBEPKE AaHHYIUPYIOT U racAT MOBEPUTEIBLHOE KIEUMO);

S. OkcrnepTHas noBepka (IPOBOJUTCS MPH BO3ZHMKHOBEHUU CIIOPHBIX BOIPOCOB
no ucnpaBHocTH CU M mpUrofgHOCTH HMX K NMpUMEHEHUto. DkcrepTHas noepka CU, kak
MpPaBWJIO, IPOBOIAUTCS MOBEPUTEIEM TOCYAAPCTBEHHON METPOJIOTHYECKON CIIy)KObl B
o0beMe, yCTaHOBJIEHHOM B METOJIMKE MOBEPKH JIJIs IEPUOIUUECKOM IIOBEPKH).

12



Tema 5 OcHoBHBIC eIMHULBI (PU3UYECKUX BEJTUYHH.
#TeopernueckuiPa3aen

B 1960 r. XI I'enepanpHas kKOHPEpEHITUSI IO MEPAM U BeCaM NMPUHUMACT
MEXIYHApOIHYIO CUCTEMY M MPUCBAUBAET el HAMMEHOBaHUE “MexTyHapoaHas cUCTeMa
eauaul” (System International — SI, B pycckoit Tpanckpunuuu — CH), B KOTOpoii B KauecTBe
OCHOBHBIX MPUHSATHI €IUHUIIBI: METP, KIIIOTpaMM, ceKyHaa, Amrep, KenbBuH, KaHzena.
[To3xe B KauecTBE OCHOBHOI B CHCTEMY €AMHUI] ObLIa BBE/ICHA €IMHUIA KOJIMYECTBA
BEILECTBA — MOJIb.

dusnueckasi BeIMYNHA — OJHO U3 CBOMCTB (PU3NUECKOT0 00beKTa ((hru3ndecKoit
CUCTEMBI, IBJICHUS WX TIpoliecca), 00Iee B KaYeCTBEHHOM OTHOIIEHUU JJIi MHOTHUX
¢bu3nueckux 0ObEKTOB, HO B KOJMYECTBEHHOM OTHOIICHUH WHIMBHIYaIbHOE JJIs1 KasKI0TO
U3 HUX.

KauecTBeHnHas ctopoHa moHATUs (pU3HUUecKast BeJIMUMHA OMPEENsieT POl BETUYUHbI
(nmuHa, Macca), a KOIMYECTBEHHAs ee «pa3Mepy (IJIMHA, Macca KOHKPETHOTO 00BEKTa).
Pa3mep ¢usnueckoii BeTMYMHBI CYILIECTBYET OOBEKTUBHO HE3aBUCUMO OT TOTO 3HAEM MBI
€ro WJIH HeT.

Paznuuator ceMb OCHOBHBIX (PU3NYECKUX BEIMYUH, KOTOPHIE XapaKTePU3yIOT
(byHIaMeHTaIbHbIE CBOMCTBA MATEPUATILHOTO MUpA:

- JUTMHA;

- Macca;

- BpeMs;

- CHJIa DJIEKTPUYECKOTO TOKA;

- TepMOJIMHaMUYecKas TeMIlepaTypa;

- KOJIMYECTBO BEILECTBA;

- CUJIa CBETA.

Benuuunsl genarcs Ha peajibHble U UeanbHble. MneanbHble BeTUYUHBI SIBISIFOTCS
MOJIEJIBIO PEAJIBHBIX ITOHATUH U MCIOJIb3YIOTCS B OCHOBHOM B MateMartuke. Puznueckue
BEJTMYMHBI CBOMCTBEHHBI PEAIbHBIM 00BEKTaM, SIBIICHUSIM U TIpolieccaM. PeanbHbie
BEJIMYMHBI JeNATCs Ha ¢pusnueckue U Hepusnueckue. Heguznueckne BeTuUnHbI
WCIIOIB3YIOTCS B He(PU3NUECKUX HayKaX — dKOHOMHKE, Gusiocodru, COIUOIOTHH U T.1I.

dusnyeckue BEIMYUHBI Pa3yMHO pa3/enuTh HA U3MEPSEMBbIE U OLICHUBAEMBIE.

N3mepsiemblie puznueckre BETUIHNHBI MOTYT ObITh BBIPQXKEHBI KOJTMYECTBEHHO B BUJIE
OTIpEIeJICHHOTO YHCia YCTAaHOBJICHHBIX €IMHUL U3MepeHus. BO3MOXHOCTh BBEACHUS U
WCIIOJIb30BAHUS €AMHULL U3MEPEHUS SIBJIIETCS OTIMYUTEIbHBIM IPU3HAKOM U3MEPAEMOi
(bu3HUeCcKOl BETUYHUHBI.

Ecnu nyist uznyeckoil BeTMUMHBI HENb3sI BBECTH €IMHULLY U3MEPEHH S, TO OHA
OTHOCHUTCS K OLICHMBaeMbIM. BeTMYMHBI OLICHUBAIOT U U3MEPSIOT P MOMOIIHU IIKAJI.
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Tema 6 Oprans! u cixy:k0b1 cTangapTuzanuu. Kateropum u BUbl CTAHIAPTOB.
#TeopernueckuiPa3aen

['ocynapcTBeHHas cuctema cranaaptuzanuu PecriyOnvku benapyck — cOBOKYITHOCTb
rOCY/IapCTBEHHBIX OPraHU3allMOHHBIX CTPYKTYP, CTPYKTYP B OTPACIsAX HAPOIHOIO
X0351cTBa benapycu, onpeaeeHHOro nopsaka v paBwiI UX B3aUMOACHCTBHUS NIPH
BBINOJIHEHUH paboT 1o crangapTu3anui. OHa UMEeT CIEeYIOILYI0 CTPYKTYpY:

1. Komurer no crangapTusanuu, MeTpojoruu u ceprudukanuu (bencrannapr), B
(yHKIMU KOTOPOTO BXOJSAT:

a) OCYILECTBJIEHUE IOCYJaPCTBEHHON MOJIUTUKH B 00JIaCTH CTaHAAPTU3ALINH;

0) obecnieueHne PyHKIMOHUPOBAHUS U PAa3BUTUS FOCYIaPCTBEHHOM CUCTEMBbI
CTaHJApTU3alLluK, B TOM YHUClie 00OPOHBI, YCTAHOBJIEHHUS B CTaHIApPTax 00s13aTeIbHBIX
TpeOOBaHUH K MIPOIYKLIUU;

B) OpraHu3zanus paboT 10 TapMOHU3ALUN TEXHUYECKUX HOPM U TpeOOBaHUI
cranaaproB Pecniybnuku benapych ¢ MeXIyHapOJHBIMU U MEKIOCY1apCTBEHHBIMU
CTaHJapTaMu;

I') opranu3anus pa3padboTKH, SIKCIIEPTU3bI, YTBEPKIECHUS U TOCYIapCTBEHHOU
perucTpauy HOPMaTUBHOM JOKYMEHTAIMH [0 CTaHAapTH3alMY, €€ U3/1aHue U oOeclieueHre
€10 3aMHTEPECOBAHHBIX JINLL;

1) OCYILECTBJIEHUE rOCYJapCTBEHHOI0 HAaJ30pa 3a CTAHIAPTAMH B 00BETUHEHHUSX,
OpraHM3alusX, NPEANPUATUAX U Y TpaXkIaH-IIpEANPUHUMATE-JIEH;

) YTBEp:KJIEHHE TOJIOBHBIX U 0a30BBIX OpraHMU3alUN IO CTaHIaPTU3ALINY,
TEXHUYECKUX KOMUTETOB;

3) npencrasiaenue PecnyOnuku benapyck B MexayHapOIHBIX OpraHU3alUsX.

2. MUHHCTEPCTBO CTPOUTEIBCTBA U APXUTEKTYPBl. OHO OCYIIECTBIIAET PYKOBOJCTBO
JeSITEIbHOCTHIO TI0 CTAHIAPTU3ALUU B O0JIACTH CTPOUTENIHCTBA U ApXUTEKTYPHI.

3. TeppuTtopuanbHbie opranbl bencrangapra — HEeHTPBI CTaHAAPTU3AIUH U
METPOJIOTHH, OCYLIECTBIIAIONME (PYHKIMHU U npaBa bencrannapra B npeaenax
YCTAHOBJIEHHBIX JJI1 HUX TOJTHOMOYHM.

4. Tloppaznenenus (cay>k0bl) CTaHAAPTU3AIMN B MUHUCTEPCTBAX (BEJOMCTBAX),
co3/1aBaeMble Uil OpraHu3alii U KOOpJAUHAIMU padoT M0 CTaHAapTU3aluU B
COOTBETCTBYIOLIUX OTPACIAX.

5. 'os10BHBIE OpraHMU3alUy MO CTaHAAPTU3ALNH, CO34aBAEMBbIE ISl OCYILECTBICHUS
OpraHU3aMOHHO-METOIMYECKOTO U HAYYHO-TEXHUYECKOr0 PyKOBOJICTBA paboTamMu B
00J1acTH CTaHJApTU3AIMH B MPeIeaxX yCTaHOBICHHON Al HUX CHEeIMaIN3aIiH.

6. ba3oBble opraHu3anuy N0 CTaHAApTU3ALMH, CO3JaBaEMbIE JIJIsl HAYYHO-
TEXHUYECKOTI'0 PYKOBOJICTBA padOTaMH 1O CTAaHAAPTU3ALNHU 10 TPYIIAM MPOJTYKIUU U
oOecrevyeHus! TEXHUYECKOT0 eIMHCTBA MO HUM.

7. PecniybnukaHckue TexHU4YecKne KOMUTEThI 1o crannaptusanuu (TK), 3amaua
KOTOPBIX COCTOUT B OpTraHHU3AIMH U OCYILECTBICHUHN pa3pabOTKH, COTTIAaCOBAHUS U
MOJATOTOBKH K YTBEPXKACHHUIO ToccTaHaapToB PecnyOnuku benapyce, Apyrux HOpMaTUBHBIX
JOKYMEHTOB TI0 CTaHIAPTU3AIINH, a TAK)KE MPOBEIEHUH padbOT 1O MEKTyHAPOIHON
MEXTOCYIapCTBEHHOM CTaHJapTU3ALMH 110 HAIIPABJICHUIO JI€ATEIbHOCTH COOTBETCTBYIOLIETO
TEXHUYECKOI0 KOMUTETA.

CayxO0bl cTaHAAPTU3ALUY NIPEANIPUATHN, 00ECIIEUNBAIOLIMX BBIIOJIHEHUE paboT 110
CTaHJAPTU3ALUU 1 KOHTPOJIO 32 COOIIOACHNEM TPeOOBaHU CTAaHJAPTOB HA MPEINPUATHAX.

I'onoBHbIe 1 0a30BbIE OpraHU3aluy Ha3HavyaroTcsa bencrtanaaprom win
MUHUCTEPCTBOM CTPOUTENBCTBA U APXUTEKTYPHI 110 MPEICTaBICHUI0 MUHUCTEPCTB U3
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OpTraHu3alUii C BRICOKMM HAayYHO-TEXHUYECKUM MOTEHIIMAJIOM B COOTBETCTBYIOLIIX
00JacTsIX HAYKU U TEXHUKH.

Texau4yeckne KOMUTETHI CO3AAI0TCS HAa 0a3e MPEANPHUITUH, CIEIHATH3HPYIOIIUXCSI
Ha OTIpeJIeIEHHBIX BUAAX JIESATEIBHOCTH C IMIPUBIICUCHHEM Ha JOrOBOPHOH OCHOBE
MOJTHOMOYHBIX TPEJCTABUTENICH 3aMHTEPECOBAHHBIX MPEANPUATANA U OPraHU3aIfil, OpTaHOB
CTaHAAPTU3ALUH CepTU(UKAINN, OOIIECTBEHHBIX OpraHU3aIHii, TOTPEeOUTENIeH 1 HKCTIEPTOB.

B npouecce ctanmapTu3anuy BeIpabaTHIBAIOTCS HOPMEI, TPpaBUIa, TpeOOBaHNU,
XapaKTEPUCTUKN 00BEKTa CTaHAAPTH3AINH, KOTOPBIE O()OPMIISIOTCS B BHI€ HOPMATHBHOTO
JTOKYMEHTA.

B 3aBucumoctu ot HasHaueHus u coiepxkanus ['CC Pb nemut crammaptel Ha
CIIEIYIOIINE BHUIBL:

-CTaHIapThl OCHOBOIIOJIAralOIIHE;

-CTaHapThl Ha IPOAYKIHIO U YCIIYTH;

-CTaHapThl Ha METOBI KOHTPOJIS (MCIIBITAHNH, N3MEPEHUH, aHAITN3a);

-CTaHAapTHl Ha MPOIIECCHI.

OcHoBoIONararomuye  CTaHAAPTHl  MOAPA3ACISIOTCA  HAa  OPraHM3alMOHHO-
METOANYECKHE 1 OOIIETEXHUIECKHE.
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Tema 7 IlocsenoBaTeIbHOCTH Pa3pad0TKH, YTBEPKAEHNSI U BHEIPEHUS
cTaHAapToB. 'ocy1apcTBEeHHBIN HAA30P 32 CTAHJAAPTAMM U CPeACTBAMHM
U3MepeHHu

#TeopernueckuiPasaen

["ocynapcTBeHHBIE CTAHIAPTHI HE SBIAIOTCS 00BEKTOM aBTOPCKOTO MPaBa.

[Topsinok pa3pabOTKH, COITAcOBAaHUs, YTBEPKACHHS, TOCYJAApCTBEHHOW PETHCTpAlMU U
OOHOBJICHUSI TOCYJTAPCTBEHHBIX CTAHIAPTOB YCTAHABIMBACTCSA B COOTBETCTBYIOIINX TEXHUYECKUX
HOPMATUBHBIX IIPABOBBIX AKTaX.

Pa3paboTurikamMy ToCyapCTBEHHBIX CTAHAAPTOB SIBJISAIOTCS, KaK MPaBHUJIO, TEXHUUECKHE
komuterel (TK) mno crangapruzaimuy, NOpeanpusiTis W opraHusauud  (pa3paboTyMKH,
M3TOTOBUTEIH, TIOTPEOUTENN TPOIYKIIMN) B COOTBETCTBUM C 3a/IaHHEM ILJIaHa TOCYJapCTBEHHOM
CTaHJApTHU3ALINH.

Ilman cocraBisgeTCs HAa OCHOBAaHUM 3asBOK, KOTOpbIE MOryT mpeiacraBmite B TK
MPENPUSITHS, TPaXKIaHe, 3aHUMAIOIIUECS MHIUBUAYATbHONU TPYAOBOM JEATEIBHOCTHIO, OPTaHbl
yIpapJeHus. B 3asBkax nomkHa ObITh 000CHOBaHA HEOOXOAUMOCTH PabOTHI Hall cTanAapToM. C
y4eTOM MOCTYIUBIIHX MPEITIOKEHUH (POPMHUPYETCs MOHBIN 00beM pabOThI Ha TOI.

[Ipu momy4yeHun 3aka3a opraHu3aLUsI-pa3padOTUMK 3aKIIFOYAET JOrOBOP Ha pa3paboTKy ¢
OpraHu3aien-3aka3yukoM, MPH HEOOXOIUMOCTU OIpPEENseT COUCIIOIHUTENCH, COCTaBIISET
TEXHUYECKOE 3aJaHue M TPEACTaBISIET €ro Ha YTBEPXKICHUE B OpPraHU3alMIO-3aKa3vuK.
TexHnueckoe 3aaHuE TOMJICKUT COITIACOBAHMIO € l'occTaHmapTroM, €CivM OH HE SIBISIETCS
3aKa34YMKOM.

Cramuu pa3paboTKH:

- TIOATOTOBKA K pa3paboTKe CTaHIapTa,;

- pa3paboTKa NpOeKTa CTaHIaPTa,

- HaIPaBJICHUE HA OT3bIB,;

- pa3paboTKa OKOHYATEIbHOW peIaKIK MPOSKTa CTaH/1apTa;

- YTBEPKICHUE U PETUCTPaLS;

- uH(opmanus;

- U3JIaHUE.

Opranuzanusi-pa3paboTurk pa3pabaThIBa€T MPOEKT CTAHIAPTA, MOSICHUTEIBHYIO 3aIUCKY
Y TUIaH MEPONPHUATUI MO BHEAPEHUIO CTAHIapTA.

[IpoekT craHgapTa BMECTE€ C MOSICHUTEIILHOM 3alMCKOM HaIpaBJsieTCs HAa OT3bIB B
OpPraHM3alMH, YKA3aHHbBIE B TEXHUYECKOM 3a/IaHUU.

[Ipn HamMumu pasHOIIaCHi MPOBOAMTCS COTVIACUTENIPHOE COBEIAHUE C IPUIIIAIIEHUEM
Mpe/ICTaBUTENEH, CAeTaBIIMX 3aMeuanus. Perienust coBeranys oopMIIIIOT TPOTOKOIOM.

OKOHUATENBHYIO PEIAKIMIO MPOEKTa COTJIACOBBIBAIOT C OPraHM3ALMSIMU, YKa3aHHBIMU B
TEXHHUUYECKOM 3a7aHun. B o0IieM ciydae mpoeKT CTaHIapTa COTNIACOBBIBAIOT C 3aKA3UMKOM, C
Po¢)COrO3HBIMHU OpTaHaMU U OpraHaMy TOCHa30pa (B Mpe/esiax uX KOMIIETEHIIUN ).

OxkoHuaTenbHass peAaKlMs TMPOEKTa CTaHJapTa U COMNPOBOAUTENBHBIE JOKYMEHTHI
HaIpaB/BIIOTCA B l'OCCTaHIapT HA PACCMOTPEHME M IPOBEAECHHE JKCIEpTH3bl. [occranmapt
YTBEPXKIAET MPOEKT WM MPUHUMAET PEIlCHHE O BO3BPAILIEHUH Ha I0PaOOTKY.

VYrBepxaennsii ['occranmaptom PecnyOnuku benapych TocymaapcTBEHHBIM CTaHAAPT
BBOJIUTCSI B JCWUCTBHUE MOCJIE €ro rocyJapCTBEHHOM pervctpauuu. Cpok BBEACHUS B JEHCTBUE
TOCYJapCTBEHHOTO CTaHaapTra - He paHee 600 KaJleHAApHBIX JHEW cO AHA OQUIMATIBLHOIO
OITyOJIMKOBaHUSI MH(POPMAIIMHU O €r0 FOCYAapPCTBEHHOM PEerucTparum.

[lpaBo oduManbHOTO W3MAaHWS TOCYNAPCTBEHHBIX  CTAHAAPTOB  MPUHAUICKUT
I'occrannapry (MUHCTPOIAPXUTEKTYPBI).
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Tema 8 Cucrema npeanoYTHTENbHBIX YHCeJ U MapaMeTPUYECKUX PSJA0B B
NpaKTHKe craHaapruzauuu. Kosm4yecrBeHHbIEe METOAbI ONITUMHM3ALM U
napamMeTpoB 00beKTOB CTAHIAPTU3ALMUH.

#TeopernueckuiPasaen

[IpeanoYTUTETbHBIM  YHCJIAM  CBOWCTBEHHBI  OMpEEICHHBIE MaTeMaTHYECKHE
3aKkoHOMEpHOCTH. Haumpocreiimume psiabl NPearnoYTUTENbHBIX YUCEN CTPOSITCS Ha OCHOBE
apupMeTHIECKON TPOrPECCHH.

Psnpl mIpeAnoUYTUTENbHBIX YHCEN, OCHOBAaHHBIC Ha apU(PMETHUYECKOW MPOTPECCUH
UCIIONIB3YIOTCS, B TMapaMmeTpuueckor cranmaptusanuu, peako (I'OCT na pasmep o0yBwM).
JloctounctBa: mpoctota. HemoctaTok: OTHOCUTEIbHAST HEPABHOMEPHOCTD.

C npeBHEHIIMX BpeMEH IS TIOCTPOCHHS PSAAOB MPEANOYTHUTEIBHBIX YHCEN
UCIIOJIh30Bajlach TeoMeTpuueckas mporpeccus. ['eomeTpuueckas MPOrpeccusi UMEeT P
TOJIE3HBIX CBOMCTB, UCIIOJIB3YEMBIX B CTAHIAPTU3AIMHU U SBIISIONIUXCS €€ JOCTOMHCTBAMU:

1. oTHOCcUTENbHAs PaA3HOCTh MEXAY JBYMsS JIOOBIMH COCEJHUMHU YJIEHAMH pslia
IMOCTOSIHHA;

2. TIPOW3BEICHHE WM YaCTHOE JIIOOBIX WICHOB MPOTPECCHM SBIISICTCS WICHOM TOH JKe
MIPOTPECCHUH;

3. 1emas MoJOKHUTENbHAsl CTETEeHb JIF0OOT0 4jieHa MPOTPECCHH SBIISETCS WICHOM ITOM
MIPOTPECCHUH.

HenoctaTkoMm ee siBIsieTCs TO, UTO CyMMa U Pa3HOCTh JBYX UJICHOB T€OMETPUUYECKOU
mporpeccud B 0OIEeM cliydyae HE SBJSIETCS WICHOM JTOM Tporpeccuu. YneHbI
TCOMETPHUECKON MPOTPECCUH B JACCATUYHON CHCTEME HE SBIISIIOTCS KPYTJIBIMHA YHCIAMH W
MpU HCTOJIb30BAaHUM MX HAAO OKPYIJsATh. VICKIIOYEHHE COCTaBIISIET MPOTPECCUsi CO
3HameHatesneMm 10.

Psgapl mpenodYTUTENbHBIX YHCENI, OCHOBAaHHBIE HAa TE€OMETPUYECKOM MPOTpeccHw,
JOJDKHBI YJIOBJIETBOPSATH CACAYIOIINM TPEOOBaAHUSIM:

- TPENCTaBIsITH  COOOM  pallMOHANBHYIO  CHCTEMY  Tpajlallid  OTBEUYAOIIYIO
MOTPEOHOCTSAM MPOU3BOJICTBA U IKCILTyaTaliu;

- OBITh OECKOHEUHBIMH KaK B CTOPOHY MaJIbIX, TaK U B CTOPOHY OOJIbIIUX 3HAYECHUH,
T.e. JIONMYCKaThb HEOTPAaHWYEHHOE pa3BUTHE TapaMEeTpPOB WM pa3MEpoOB B
HaIpaBJICHUH UX YBEIUYCHUS WU YMEHBIIICHNUS,

- BKJIIOYATh BCE JACCATUUYHBIC 3HAUCHUS JTI0O0T0 YIeHa U CIHHHUILY,

- OBITH MPOCTHIMU U JIETKO 3aITOMUHAIOIITIMHUCS.

Psinbl mpeanodTUTENbHBIX YHUCENT CTPOSATCS HAa OCHOBE T€OMETPUUYECKON MPOTrpecCHH
CO 3HAMEHATEeJIEM BUJa ( = "0, te n=5, 10, 20, 40, 80, 160.

CootBercTByromue UM psinbl ooo3HavaoTcs: RS, R10, R20, R40 — ocHOBHEIE psibI;
R80, R160 — nomoHUTENBHBIEC PSIBI.

JIns1 Mcrob30BaHMS Ha MPAKTUKE PEKOMEHIYIOT MOJIb30BAaThCS OCHOBHBIMHU DsIaMHU
(>xenatenbHO RS).

O06o03HaueHus psAIOB MPEANOUYTUTEIbHBIX YHCEIL.

RS, R10, R20, R40 siBnsitoTcst psigaMu HEOTPAHUYEHHBIMUA HUKAKUMU TTPEJEIaMU.

Psinpl ¢ orpaHuyeHHBIMU TIpeiesiaMu 0003HAYaIOTCS:

R40 (75 ... 300) — 3T0 ocHoBHOH psig R40, orpaHu4eHHBIN CBEPXY U CHU3Y YJICHAMU
75 u 300 u BKIIOYArOIIUNA 00a 3TH YJIeHa.

R40 (75 ...) — oro ocHoBHOU psg R40, orpaHudeHHBIH CHHU3Y YJIeHOM 75
BKJTIOUHTEIIBHO.

R40 (... 300) — sro ocHoBHOH psinm R40, orpanuveHHbIi cBepxy uwieHoM 300
BKJTIOUHTEIIBHO.
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B cranmapruzanmmu ucnonb3yroTcs BBIOOpOUHBIE psapl. OHM MPHUMEHSIOTCS B TEX
cllydasix, KOTJila HU OJHA M3 TPaJaliii OCHOBHBIX PSAJOB HE YIOBJIETBOPSET MOCTABICHHBIM
TpeboBaHusAM. OOBIYHO MO BBIOOPOYHBIM psiIaM CTPOSAT PsABI MapaMeTPOB U Pa3MEpoB,
ABJIAIOMMXCSA (QYHKUMAMH JPYTUX [apamMeTpoB W Pa3MEpoOB, JUIsl KOTOPBIX Tpajaluu
MPUHATHL IO OCHOBHBIM psiaM. BeIOOpoUYHBIE PSIIBI MPEANOYTHTEIBHBIX YHCET MOTYyJaloT
oTOOpOM Kaxaoro 2, 3, 4 ... n wieHa psija, HauuHas ¢ JIito00To ujieHa psja.

R20/3 (14 ... 40) - 3T0 BBIOOPOYHBIH PsijI, COCTABJICHHBINA U3 KaKJIOTO TPETHETO WieHa
0CHOBHOTO psia R20, orpanndeHHOrO0 cBepXy U cCHU3Y wieHaMu 14 u 40 BKIIFOUUTENBHO.
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Tema 9 IIpaBusia HOpMUPOBAHMS MAPAMETPOB 00bEKTOB CTAHAAPTHU3ALMH.
KommuiekcHasi cranaaprusanus. Y Hupukanus usaeanii. Bexymme
MEKAYHAPOAHbIE OPraHM3alUHU 110 CTAHAAPTU3ALUM.

#TeopernueckuiPasaen

Kommnekcnass cranmaptuzamus (KC) - 93710 crammapTu3anusi, NOpU KOTOPOM
OCYIIECTBIIACTCS IIEJICHANPaBICHHOE M IUIAHOMEPHOE YCTAaHOBJICHHUE U MPUMEHEHHUE
CUCTEMBI B3aMMOYBS3aHHBIX TpeOoBaHMI Kak K camomy oOwvekty KC B meiaom u ero
OCHOBHBIM 3JIEMEHTaM, TaK U K MaTepHaIbHBIM M HeMaTepUalbHbIM (haKTOpaM, BIUSIOIIUM
Ha 00BEKT, B IEJIAX 00ECNeYeHHsI ONTUMAIBHOTO PEIICHUS] KOHKPETHOM MPOoOIeMBbI.

Cymaocts KC cBoauTcss K CHUCTEMaTW3aldHd, ONTUMHU3AIMU U YBS3KE BCEX
B3aMMOJICHCTBYIOMINX (HDaKTOPOB, 00ECIIEUNBAIOIINX SKOHOMUYECKH ONTUMAJIBHBIN YPOBEHb
KayecTBa.

O} deKkTUBHBIM CPEICTBOM OpraHM3allid paboT MO KOMIUICKCHOM CTaHAapTU3alUuU
SBISIETCS  pa3pabOTKa MW peanu3anus NOporpaMM  KOMIUIEKCHOM — CTaHJIapTU3alluH,
MO3BOJISIIOIINX OPraHU30BaTh Pa3pabOTKy KOMIUIEKCAa B3aMMOYBS3aHHBIX CTaHAAPTOB U
TEXHUYECKHX YCIOBUH, KOOPAMHHUPOBATH JEUCTBHsSI OOJBIIOTO 4YHCIAa OpraHu3aIii-
WCTIOJTHUTEIECH.

VYaudukanuss — 3T0 BbIOOpP ONTUMAIBLHOTO YHUCJIA PAa3HOBHIHOCTEH MPOIYKIIUH,
MPOLIECCOB, YCIYT, 3HAYeHHI uxX napameTpos u pazmepos. (TOCT).

Yuudukanus — 3170 hopma cTaHAApTU3AIMU, 3AKITIOYAIONIAICS B TOM, YTO JBE HIH
HECKOJIbKO crienu(PUKaIuil 00beAUHSIIOTCS B OJHY TaKUM 00pa3oM, 4TOOBI MOJTYYUBIIAECS
u3nenus ObUIM B3auMo3aMeHseMbiMH Tpu ucrnonb3oBaHuu. (MCO) Ilpaktudecku 5TO
O3HAYaeT, 4TO YHU(UKAIMS HMMEET IEeNbI0 COKPAaTUTh pPa3HOOOpa3ue W3AeNui, MaIluH,
JIeTajeil, arperaToB Mo CPAaBHEHUIO C Pa3HOOOPA3MEM CHCTEM B KOTOPHIX OHHM MPUMEHSIOTCS.

OCHOBHBIMHU LIEISIMU YHU(PUKAITUHU SBIISIOTCS:

1. COKpAIlleHHEe CPOKOB pa3pabOTKH, MOATOTOBKH MPOU3BOACTBA, U3TOTOBIICHUS
MPOAYKIUH, TPOBEACHUS TEXHUYECKOTO OOCITYKUBAHUS U PEMOHTA U3/IEIIH;

2. CO3/1aHME YCIIOBUN MpPU NMPOEKTUPOBAHUHU M MPOU3BOJACTBE JUIsl 0OecrneueHus
BBICOKOTO KauyecTBa MW3AEIMH M B3aMMO3aMEHAEMOCTHM HX COCTaBHBIX 4YacTel B
JKCIUTyaTaluu;

3. CHW)KEHHE 3aTpaT Ha NPOEKTUPOBAHUE U U3TOTOBIICHUE U3JEIIHM.

JUis AOCTHKEHUS! 3TUX 1Lele paboThl Mo yHH(UKALKMK TPOBOJATCS B CIEAYIOLIMX
HaIpaBJICHUAX:

1. WCIIOJIb30BaHKE BO BHOBb pa3pa0OTaHHBIX Tpymnmax u3Aenuid OJIM3KOro

Q)YHKHHOHaHBHOFO Ha3zHAUCHUSA paHCC CIIPOCKTHPOBAHHBIX OCBOCHHBLIX B IIPOU3BOJACTBC
COCTaBHBIX 3JICMCHTOB,

2. pa3paboTka YHM(DHUIHMPOBAHHBIX OJJIEMEHTOB /s TPUMEHEHHS BO BHOBb
pa3padaThIBaEMBIX 1 MOJICPHU3UPYEMBIX U3ICITHSIX;

3. pa3paboTka u BIOOp 06a30BbIX KOHCTPYKIIHIA;

4. pa3paboTKa KOHCTPYKTUBHO YHU(PUIIMPOBAHHBIX PSJIOB U U3JCIUH;

5. OTpaHWYCHUE HOMEHKJIATYPhl pa3peliaeMbX K TMPUMEHECHUIO W3ACIUN H
MaTepHaioB.

Yuaudukamus ObBaeT: THIOPa3MEPHOIl, BHYTPUTHIIOBOI U MEKTUIIOBOM.

TunopasmepHass  yHU(UKaLMs  OCYLIECTBISIETCS B M3ACIUAX  OAMHAKOBOIO
(YHKIMOHAJIBHOTO HAa3HAYeHWs] OTIMYHBIMU JApPYr OT Jpyra 4YHUCIOBBIMH 3HAUYEHUSIMU
IJIABHOT'O ITapaMeTpa.
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BuyTtputnnoBas yHuduKanus OCYIIECTBISETCS B H3IEIHAX OJHOTO M TOTO JKe
(YHKIMOHAIBHOTO HAa3HAYEHHUS, UMEIOIIET0 OJJUHAKOBOE 3HAYEHHUE TJIABHOTO MapaMeTpa, HO
OTJIMYAIOUIASICSl KOHCTPYKTUBHBIM UCTIOJHEHUEM OTEJIbHBIX COCTABHBIX YaCTEH.

MesxtunoBas yHU(UKaLUsA OCYIIECTBISETCS B U3CIUAX PA3HOIO TUIA U PA3JINYHOTO
KOHCTPYKTHUBHOT'O UCIIOJTHEHHS.

PaGoTel 1o yHu(UKaIMK MOTYT MPOBOAMTCA HA TPEX YPOBHAX: 3aBOJACKOM,
OTpaciIeBOM, MEXOTPACIEBOM.

K mexoTrpacieBoil OTHOCAT YHU(DHUKAIUIO M3IEIUA M UX DJIEMEHTOB OJMHAKOBOIO
WK OJIM3KOTO (PYHKIIMOHAJIBLHOTO HA3HAYEHUS, U3TOTAaBIMBAEMbIX JABYMS WJIM HECKOJIBKUMU
oTpacisiMH TNpoMblIIeHHOCTH. K oTpacneBoil M 3aBOJCKOM YHHU(HUKAMK OTHOCAT
YHU(DUKALNIO U3/1€IUHA N3rOTaBIMBAEMbIX OJHOM OTPACIbIO U OJTHUM IPEIIPUATHEM.

Pabotbl o yHH(pUKALIMK TPOBOJAT B CIEAYIOLIEH MOCIEA0BATEIbHOCTH:

1. ONpeNesIIOT ~ HOMEHKIATYpy — H3JeiIMi  MouieXaluX  yHU(UKALWu;
OTIpeNIeNISIIOT BUJI M YPOBEHb YHU(UKALIUY;

2. MPOBOAAT cOOp M aHAIM3 4YepTeXKel YHUPUUUPYEMbIX H3ACIUM, a TaKKe
KJ1acCU(UKALIMIO YEPTEXKEN B COOTBETCTBUM C IOCTABICHHON 3a/1a4eil;

3. pa3pabaThIBalOT HOBYK KOHCTPYKIHIO, JIMOO BBIOMPAIOT OJHY U3
CYIIECTBYIOUIMX B KaUeCTBE YHU(UIIUPOBAHHON MPOAYKIIUHU, KOTOPAsi CMOKET 3aMEHUTh BCE
paHee MpUMEHSBILNECS;

4. YCTaHABJIMBAIOT ONTHUMAJIbHOE KOJMYECTBO THIIOPA3MEPOB U pa3padaThIBAIOT
CTaHJApT Ha KOHCTPYKTHUBHO YHU(UIUPOBAHHBIA pAn M3AEIUM (pe3ynbTaT yHU(UKALUU
BCET/la 3aKaHYMBAETCS pa3pabOTKOM cTaHaapTa);

S. OpraHMu3yeTcs ClieluaIn3upoBaHHOE TPOU3BOJICTBO.
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Tema 10 Exunas cucrema kjaccu(pukanuy ¥ KOAUPOBAHKUSA. Y HU(PUIIMPOBAHHAA

CUCTEMA I[OKyMeHTaIlI/II/I.
#TeopetnueckuiPa3aen

OcHOBHBIE TEPMHUHBI U ONIPEACTICHUS
Knaccudukamus (mo CTh 6.01.1-2001 «ECKK TOCH.OcHOBHBIE MONOXKEHUS») —
paszeneHue MHOXECTBa OOBEKTOB Ha IMOJMHOMXECTBA MO MX CXOJCTBY WM Pa3IUYUIO B
COOTBETCTBUU C MPUHATHIMU METOJIAMHU.
Cucrema kiaccuuUKal — COBOKYITHOCTh METOJIOB U MPaBWII KJIacCU(PHUKAIIUU U ee

pe3yibTar.
O0BekTOM KITaccu(pUKAIUU — SJIEMEHT KJIacCU(DUIIMPYEMOTO MHOXKECTBA.
KnaccudukanmonHas rpynmupoBKka — IOJMHOXKECTBO OOBEKTOB, IOJIYYCHHOE B

pe3yiabpTaTe KiaccupuKaliu.

[Tpu3HaK KIacCHUpUKAIMN — CBOMCTBO MJIM XapaKTEPHCTHKA OOBEKTa, IO KOTOPOMY
MIPOU3BOJIUTCS KiIacCU(DUKAITHS.

KomupoBanue — oOpa3oBaHWe U TPHUCBOCHHE KOAA  KIACCU(PUKAIMOHHOM
TPYIIIAPOBKE WM 00BEKTY KIIaCCUPUKAIIUH.

CuctemMa KOAMPOBAHHA — COBOKYIMHOCTh METOJOB ¥ TMPAaBWJI KOJWPOBAHUS
KJIACCU(UKAIIMOHHBIX TPYIIUPOBOK U 00BEKTOB KIIacCU(UKAIINH 33JaHHOTO MHOXKECTBA.

Kom - 3Hak wiM COBOKYMHOCTh 3HAKOB, TPUHATBIX Ui 00O3HAYEHUS
KJIacCU(pUKAIMOHHON TPYNITUPOBKH WM 00BbeKTa Kiaccupukanuu. Pa3psm xoma — mo3umms
3HaKa B KOJIE.

MeTtonb! knaccuuKanuy U KOAUPOBAHUS OOBEKTOB

OCHOBHBIMH MeTOAaMH KilacCH(UKAINU OOBEKTOB SBISIOTCS: - MEPAPXUUCCKHIA; -
(dhaceTHbIN.

Hepapxudeckuii MeToa KiacCHpUKAUA — METOJ KiIacCUu(HUKAIUU, MPH KOTOPOM
3aJJaHHOE MHOKECTBO TIOCJIEIOBATEIBHO ACITUTCS HAa TIOJYMHEHHBIC TTOIMHOKECTBA.

daceTHBIN METOJ KIacCU(UKAIIMU — METOJ] KiacCU(UKAIUHU, IPU KOTOPOM 3aJIaHHOE
MHOKECTBO OOBEKTOB IIOCJIEAOBATENBHO JEIUTCS Ha IOJAMHOXXECTBa HE3aBUCHUMO, IIO
Pa3TUYHBIM IPU3HAKAM KJIacCU(DUKAIUH.

OCHOBHBIMH METOJaMHU KOJUPOBAHMS OOBEKTOB SIBISIOTCA: - TOCIEI0BATEIBHBIN; -
MapajuIeNIbHbIN; - TOPAIKOBBIN; - CEpUUHO-TTOPSAKOBBIN.

[TocnenoBaTenbHBIH METOA KOJUPOBAHUS — METOJI KOJUPOBAHMS, IMPU KOTOPOM KOJ
KJIaCCU(PUKAIIMOHHOW TPYNMUPOBKA M (WIHM) OOBEKTa KiIacCU(PUKAIMK BKIIOYACT KOJ
KIacCU(PUKAIIMOHHOW  TPYNIIUPOBKH,  TMOJYYCHHOW  HAa  MPEObIIyNIell  CTYICHH
KJIaccu(pUKAIMK IPU UEPAPXUIECKOM METOJIE KIIaCCU(UKAIIUH.

Crynenpio KiaacCUpUKAIMKA HA3bIBACTCA dTall KIACCH(PHUKAIUU TPU HEPAPXUIECKOM
METOJIe, PEe3yJbTaTOM  KOTOPOTO  SIBIISIETCSI  COBOKYIMHOCTh  KJIACCHU(UKAIMOHHBIX
TPYIITUPOBOK.

[TapannenbHbIil METO KOJUPOBAHUS — METOJ KOJUPOBAHUS, TIPU KOTOPOM MPU3HAKH
knaccuukanmu Tpu  PaceTHOM METOAe KOAMPYIOTCS HE3aBUCUMO Jpyr OT JApyra
OTIpeIeTICHHBIMH Pa3psiiaMy MU TPYIIION Pa3psiioB KOJOBOTO 0003HAYCHHUSI.

[TopsakoBBIE METOJ KOAMPOBAHUS — METOJ KOAWPOBAHHUSA, MPHU KOTOPOM KOJI
o0pa3yeTcst U3 YMCeN HaTypalbHOTO Psia.

CepuitHO-TIOPAIKOBBIN METOJT KOAUPOBAHUS — METOJ] KOAUPOBAHUS, TIPU KOTOPOM KO/
oOpa3yeTcsi W3 4KCeNl HATypaJlbHOTO psla C 3aKpelUIeHHWEM OTAEIbHBIX CEepUd WU
JIMANa30HOB 3TUX YHCEN 32 00bEKTaMHU KIacCU(PHUKAINU C OJMHAKOBBIMH MPU3HAKAMHU.

Enunas cucrema kiaccuukaly M KOJUPOBAHMS TEXHUKO-dPKOHOMHUYECKOW U
cormanbHOU nHpopmaruu Pecmy6nuku bemapycs (ECKK TOCH)
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B Pecnybnmuke benapych cocraB, cojepkaHWe U IPOBEAECHHE pPAdOT IO
KJIaccu(pUKAIMU U KOJAMPOBAHUIO yCTaHABIMBAIOTCA EauHoil cuctemoil kinaccudukanuum u
KOJMPOBAHUSI TEXHUKO-DPKOHOMUYECKOHN U conmanbHoi nHdopmarmu Pecriyonuku benapych
(ECKK T2CRN).

TexHuKo-3KOHOMHYECKass MH(popMmanus — UHGOPMALUSI O TEXHUKO-DPKOHOMHUYECKHUX
MoKa3aTessiX MPOU3BOJACTBEHHON U HEMPOU3BOICTBEHHOM cepbl AeSITETbHOCTH.

CommanbHas uHbopmanus — HHPOPMAIUS O COLUATIBHBIX M JeMOrpapuuecKux
npoueccax (poXaaeMoCTb, CMEPTHOCTh, IPUPOCT, SMUIPALMsl U MUMMUTPALMs HACEJICHUS,
colaibHOE O0ecreueHrue U 00CITyKUBAHUE U T.1I.).

OObexkTamMu KIacCU(PUKALMKA U KOJAUPOBAHUS SIBISIOTCA TEXHUKO-PKOHOMUYECKUE U
COLIMANIbHBIE OOBEKTHI U UX CBOMCTBA, UCIIOJIb3YEMbIE MPHU yIPABICHUU YKOHOMHUKOU.

Hensto ECKK TOCH sBasercs uHPOpMalMOHHOE OOECIEYeHUE MPOLIECCOB
yIpaBJIEHUS SKOHOMUKOM Ha OCHOBE IPUMEHEHUS CPEICTB BHIUUCIUTEIbHON TEXHUKH.

OcunoBubiMHU 3agadyamMu ECKK TOCH sgBasrores:

- cOo3J]aHue YCJIOBUN i (POPMHUPOBAHUS €AMHOTO MH(OPMALIMOHHOTO MPOCTPAHCTBA
Ha TeppuTopuu PecnyOnuku benapycs;

- obecrieueHne COBMECTUMOCTH WH(OPMAIIMOHHBIX CUCTEM U PECYPCOB;

- obecrieueHre MeX0TpaciieBoro 00MeHa nH()OPMAIIMOHHBIMU PECYPCAMU;

- o0ecrieyeHME METOAMYECKOIO U OPraHM3allMOHHOIO €IWHCTBAa B 00JacTH
pa3paboTKH, BeJIeHUSI U IPUMEHEHUS KJIacCU(PUKATOPOB;

- CO3JlaHUE KOMIUIEKCa B3aMMOYBS3aHHBIX KIACCU(UKATOPOB M oOOecleueHue ux
BEJICHUS;

- obecrieueHre yCJIOBUN ISl aBTOMATHU3AIMU TPOLEccOoB 00paboTKU UHPOpMaLuu; -
rapMOHHU3aLUsl  OOLIETOCYAApCTBEHHBIX  KJIACCU(PUKATOPOB C  MEXKAYHAPOIHBIMH U
PETHOHATBHBIMU KJIACCU(DUKAIMSAMU U CTaHIAPTAMH.
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Tema 11 O0mue NOHATHS 0 HAIEKHOCTH CUCTEM TEIJIOTa30CHAOKEHUA 1
BEHTUWIALUH.
#TeopetnueckuiPasaen

«HanexHnocTb» gBISE€TCS MOHATHEM MHOTOTPAHHBIM U JIOCTATOYHO BaXKHBIM JISI BCEX
TUTIOB TEXHUYECKHX YCTPOHCTB, HE WCKIIOYas CHCTEMBl TEIUIOTa30CHAOKEHUS U
BEHTWJISIIMU. Hane)KHOCTh XapakTepu3yeTcst Kak psaoM KaTeropui, Tak U PSAIOM YHCIOBBIX
XapakTepucTuk. Teopust HaJe)KHOCTHU MO3BOJISET OIICHUTh BEPOSITHOCTH BO3MOKHBIX aBapuii
B CHCTEMax TeIUIOra30CHa0KEeHUS M BEHTWJISIIUU, SKOHOMHUYECKHH yiepd M BPEMEHHYIO
MOTEepro KOM(POPTHOCTH BHYTPEHHETO MUKPOKIMMATA B TIOMEIIICHUSX.

HanexnocTs u  0€30MaCHOCTh CHUCTEM TEIUIOra30CHA0XKEHUS W BEHTUJISLIUU
JIOCTUTAIOTCS. PACUETHBIM IyTeM M BBIOOpOM HauOoliee MPABWIBHOTO TEXHUUYECKOTO
pelIeHusl KaXXJ0ro KOHKPETHOTO BoImpoca. YueOHoe mocoOue mocBAIIeHO (POPMUPOBAHUIO Y
CTYJICHTOB 3HaHUM, YMEHUN U HABBIKOB MO O0ECMEUEHUIO HAJIC)KHON U 0€30macHOil pabOThI
cucteM TeruiorazocHaOxenuss u BeHTwisinuu (TI'B), cucreMHOMY H3JI0KEHUIO TOHSATUN
HAJIe)KHOCTH U Oe3omacHocTH B cucteMax TI'B, HOpMaTHBHO-TIPaBOBOro OOecreueHUs: H
OCHOB TEXHUKH O€30TaCHOCTH TIPU MOHTa)Xe, JKCIUTyaTallud, OOCTYXKUBAaHUU M PEMOHTE
cuctem TI'B.

Hane:xxHOCTh sIBNISIETCS KOMIUIEKCHBIM CBOWCTBOM, KOTOPOE€ B 3aBHCHUMOCTH OT
Ha3HaYeHUs1 00BEKTa U YCIOBHI €ro MPUMEHEHUS MOXKET BKJIFOYATh B ce0s1 0€30TKa3HOCTb,
PEMOHTOIIPUTOTHOCTh, BOCCTAaHABIMBAEMOCTb, JIOJTOBEYHOCTh, COXPaHIEMOCTh, TOTOBHOCTh
WJIM OTpeJieJICHHbIe COUYETaHUsI ’TUX CBONCTB.

Hane:xxHOCTh TemI0HepreTHYECKO CUCTEMBI 3aKITI0YAETCs B CBOMCTBE 00ecieYnBaTh
OecniepeOoiiHyt0 pabOTy B TEUEHHME BCEro CpokKa OJKCIUTyaTallud M TMOJACPKUBATh B
3aJIaHHBIX HMHTEpBajaX (YHKIMOHAJIBHBIC TMapaMeTphl, 3aJIOKCHHBICE B JOTOBOPE O
TEITIOCHAOKCHUH.

TakuM 00pa3oM, B 3aKOHOJIATEIHCTBE YCTAHABIIMBACTCS HOPMA, COTJIACHO KOTOPOM
MOCTABIMUK  00s3aH  TapaHTUPOBATh  MOTPEOUTENI0 HE  TOJBKO  CTaOMIBLHOCTH
TEIJIOCHA0KEHMsI, HO M 00ECTIeUeHHEe OTPE/ICIICHHBIX MTApaMETPOB.

ObecnieunBaeTcs JOCTHKEHUE TPEX OCHOBHBIX MAPaMETPOB:

1) TeMIieparypa remionocurens t, °C;
2) pacxop termnonocurens G, kr/c;
3) JaBJieHWEe Ha a0OHEHTCKOM BBOJIE P, aTM, HUIH Harop H,, M

OcHOBHOM  3ajmayeil  HaJAEXKHOrO  TEIUIOCHAOXKEHUS  sBIsIeTCS  oOecredyeHue
MOTpeOUTEeNs TEIIIOHOCUTENIEM 3a/IaHHOTO KayecTBa M 33JJaHHOTO KOJIUYECTBA.

B cucremy temnnocHaGkeHUs BXOJIUT COBOKYIMHOCTH 3HEPrOYCTaHOBOK, CBS3aHHBIX
MEXIy co00il TeroBoil ceThio (cuctemon TpyOompoBoaoB). Kak mpaBuio, cucrema
TEMJIOCHAOXKEHUST COACPKUT TPU OCHOBHBIX djeMeHTa: McTouHuUK TernoTel (TOL], PTC,
KTC, ADC), TernoByto ceTh U moTpedureneil tera. TerioBas ceTh OOBIYHO COCTOUT U3
IBYX TpyOOmpoBOJOB — mpsiMoro (mojaromiero) u odparnoro. Ilo mpsimomy TpyOompoBoIy
MOJIaeTCs TEIIOHOCUTENh C BBICOKMMHU 3HAUCHHMSIMH [apaMEeTpoB: TMeperpeTas Boja ¢
temnepatypoit 10 +150°C u naBnenuem 10 16 atM. BenencTBue BRICOKOTO JaBJICHUS BOJIA B
TpyOe He Bckunaet. [locne orgaun temna norpedurento Boaa ¢ temneparypoi +30...+70°C
MOCTYyMaeT Ha KICTOYHUK 0 00paTHOM Tpyode.

[TockonbKy MOHSATHE HAIEKHOCTH HMeEeT (PyHIAAMEHTAIbHBIN XapakTep, 4YHCIOBBIE
XapaKTEPUCTUKU TECHO CBSA3aHBI C TEOPUEN BEPOSITHOCTEN U MATEMAaTUYECKONU CTATUCTUKOM.

YucaoM MOXKHO ONUCaTh TO WIM HHOE «KOJMYECTBO» HAJEKHOCTH JIAHHOTO
«KauecTBa» (T.e. JaHHOW karteropuu). Ho oHO JMIIb YKMCIO HE MOXKET OXapaKTepU30BaTh
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BCIO HAJEKHOCTh YCTPOMCTBA, IOATOMY HAJ0 ONPENEHATH «KOJIUYECTBO» HAJIEKHOCTH IO
Ka)XJ0M KaTerOpuHU.

JIns OLIeHKH HAaJIe)KHOCTU TEIJIOOHEPTeTUYECKOM CHUCTEMBI B TE€YEHUE UIMTEIIBHOTO
nepuoga (roga u OoJiee) NPUMEHSIOTCS HWHTErpajbHble MoKazarenu. OHHU TMO3BOJSIOT
MOJIY4YUTh OOBEKTUBHYIO KapTUHY palOOThl SHEPrOCHUCTEMBbI 3a BBIOpAHHBIA MEPUOA U
BBISIBUTH YITYHIEHHBIE BBITOJIBI OT SKCIUTyaTalluy CUCTEMBI, IPOCTOU, 3aTPAThI I1a aBaPUNHBII
Y BOCCTAHOBUTEJIbHBIN PEMOHT.
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Tema 12 BunsiHnue 0TKa30B HA MOKAa3aTeJIb Ka4ecTBa QyHKIMOHUPOBAHUS
CHCTEM TeIUIOra30CHAOKeHHUS U BEHTWISIUU. AHAJIU3 PeKuMa
BOIONOTPeOIeHUS] HACEJIEHHBIX MeCT KaK CJIy4YalHOTro nmpouecca.

#TeopernueckuiPasaen

Cucrema Teriora3ocHaOXXeHHUS TIOJBEP)KCHA BIMSHHUIO CIy4alWHBIX (DakTOpOB,
KOTOpblE HEOOXOJUMO MPOTHO3UpOBaTh. s pacuera mapamMeTpoB CHUCTEMBI HEOOXOAMMO
3HaTh BO3MOXHBIE WCTOYHUKH CIYYalHBIX BO3JICHCTBHM, a TAaKXKE WX KOJIUYECTBEHHBIC
XapaKTEPUCTUKH.

CnyualiHple  BO3JCWCTBHS ~ BHEIIHEW  cpeasl  (KiIMMarta, BpeMEHH  Toja,
METEOPOJIOTMUECKHUX YCIOBUHM U T. 1I.), OTKJIOHEHUS] OT HOPMAJIBHOT'O PEKHUMa MOTPEOJICHUS
BHYTPU CaMOM CHUCTEMbI OBIBAIOT HACTOJBKO 3HAYUTENBHBIMU, YTO MOTYT MPHUBECTH K
CYILIIECTBEHHOMY HM3MEHEHHUIO MapaMeTpoB palboThl cucTteMbl. [103TOMYy OlieHKe BIUSHUS
yYKa3aHHbIX (aKTOPOB HEOOXOOUMO YAENATHh CEPbE3HOE BHUMAHHE INPU MPOEKTUPOBAHHUU
HOBBIX U PEKOHCTPYKILINH CYIIECTBYIOIIUX CUCTEM.

BepositTHoCTh Oe30TKa3HOI paboThl cucteMbl TI'B MOXHO NpeCTaBUTh B BUJIE:

P60:(n_moml<)/nzl_momklna
r1€ My, — YUCIO OTKA30B U3 OOIIETO BO3MOKHOI'O KOJIMYECTBA OTKA30B.
CoOTBETCTBEHHO, BEPOSITHOCTh OTKa3a OyJEeT paBHa:
Pome = Moy [ M.

BeposTHOCTh OTKa3a SIBISETCS «4ACTOTHBIM» OMNPEACICHUEM IMOHSTHS BEPOSTHOCTH
coObiTusa. I[lpu paBeHCTBE BEPOSATHOCTH OTKa3za W 0Oe30TKazHOM paboTel cucteMbl TI'B
JIOCTUTAETCS] PABHOBEPOSITHOCTHOE pachpe/eieHne (XapakTepHO JUisi OpOCaHHs MOHETHI:
«OPEIN-CPEILKAY):

PomK :Pﬁo = 015

3aKOoHBI paclpeeneHuss MPUPOJIHBIX MPOIECCOB HOCIT HOPMaJbHBIA XapakTep
(pacnpenenenue l'aycca) wiM 3KCIIOHEHLIMAIbHBIA XapakTep (pacupexaenenue Ilyaccona).
Hampumep, mporeccsl crapeHusi TpyOOmpoBOJa BO BPEMEHH XOPOIIO OMHCHIBAIOTCS
pacmipeaenennem Ilyaccona.

TeruioBble ceTH MMEIOT JIOCTATOYHO HU3KHUH MOKa3aTellb BEPOSITHOCTH 0€30TKa3HOM
pabotel. s 3amaHHOM KOH(MUTypalu CETH BEpPOSITHOCTh €€ 0e30TKa3HOil paboThI
PACCUYUTHIBAIOT B 3aBUCUMOCTH OT MPOTSHKEHHOCTH U Pa3BETBICHHOCTH.

CucremMa TEIIOCHAO0KEHHSI COCTOMT W3 MHOXECTBA AJIEMEHTOB, KaXKIbIM M3 ATUX
KOTOPBIX MMEET CBOIO BEPOSTHOCTh OE€30TKAa3HOW pabOTHI: KOTEN, 3aJIBMKKH, KIIalaHbI,
HAaCOCHI, TPYOOIIPOBOIBI, TEIMJIOOOMEHHUKHU, pacipeaeuTeNbHas apMarypa u T. 1.

JluckpeTHble  AMEMEHThI  ceTH  (KOTJbI,  3aJBIKKH,  KJamaHbl,  HACOCHI,
TEIUIOOOMEHHHKH, pPaclpesieNiuTeIbHas apMaTypa) TakKe XapaKTepU3ylTCs 3HAYECHUSMU
WHTEHCUBHOCTH MOTOKA OTKAa30B.

BaxxHpIM TOKa3zaTeneM HAJEKHOCTH SBISCTCS CpPOK CIyxObl wusnenusa. [lpu
HKCIIOHEHITMAIIBHOM XapaKTepe IMPOIIECCOB CTApeHHUs TPYOONpOBOJAa H3-32 KOPPO3UH H
JIPYTUX €CTECTBEHHBIX MPUUYMH HEMHUHYEMO OTPaHMUYE€HHE BPEMEHHOTO OTPE3Ka BO3MOXKHOM
JKCIUTyaTaluu u3zenus. B KoHile cpoka cimyxObl 3HaUeHHEe MHTEHCUBHOCTHU MTOTOKA OTKA30B

OJIM3KO K HOPMATHUBHOMY W JajbHEHIIas dKCIUTyaTanus TpyOOnmpoBoia HEBO3MOXKHA
WM HelleJIecoo0pa3Ha 1Mo IKOHOMUYECKUM U JPYTHM MPUIHHAM.

HapaGoTka Ha oOTKa3 MOKa3bIBAET «CKOPOCThY» CTapeHusi TpyOompoBoja, T. €.
OpUEHTUPOBOYHOE BEpPOSTHOE BpeMs, B TEUEHHUE KOTOpPOro cuctemMa Oyaer paboTathb
ucrpaBHo. [IpyumHaMu OTKa3a CHUCTEMBbI WM yCTPOWCTBA MOTYT OBITh KakK (PU3NYECKUE
MIPOLIECCHI CTAPEHUS, TAK U BHE3AITHbIE COOBITHUS, HATPUMED, PUPOJIHBIE KATACTPOPHI.
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Jlist TpyOoIIpoBOI0OB HapaboOTKa Ha OTKAa3 COCTaBISIET OT OJHOTO JIO IATH JieT. B
JIPYTUX CHUCTeMaxX HapaOOTKa Ha OTKa3 MOXKET COCTaBIATH OT HECKOIBKHUX CEKYH/I (CTYIECHH
Kocmuueckoir paketbl) a0 30-50 jer (mocthl, OeroHHBIe coopykenus). [lokazarens
HapaOOTKU Ha OTKa3 sBIsieTCsl CyObeKTHBHBIM (pakTopom. Hampumep, onun TpyOomnpoBon
MOXKET UMETh HapabOTKy Ha OTKa3 2,5 rojia, a BTOpoil — 3 rojia, 0OJJHAKO MPHU 3TOM BTOPOH
MO>KET CTOUTh 3HAUUTEIHHO JOPOKE.
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Tema 13 Cnyuaiinble BeJIJHYHHBI M 3aKOHBI X pacnpenenenus. Ilpocreiimmue
ciayyaiinbie npoueccol. Ilpouecc Ilyaccona.
#TeopetnueckuiPa3aen

Crny4dailHOW BENMYMHOW HA3bIBAETCS BEJIMYMHA, KOTOpPAasl B PE3yJbTaTe MCIBITAHUN,
MPOBOJUMBIX B OJHHUX M T€X K€ YCIOBUAX, NPUHHUMAET pA3IMYHBIE, BOOOIIE TOBODS,
3HAYEHUs, 3aBUCSIINE OT HE YUYUTHIBAEMBIX CIydalHbIX (paxTopoB. Ilpumepsl ciyudaliHbIX
BEJIMYMH: YHCIIO BBINABIIUX OYKOB HA WUTPAIbHONM KOCTH, YHCIO Ae(PEKTHBIX H3ICIUN B
napTUd, OTKJIOHEHHE TOYKHM MaJCHHS CHapsia OT IeiH, Bpemsi 0e30TKa3HOW paldoThl
YCTPOWCTBA U T. II. Pa3nnyaroT JUCKPETHBIE U HENIPEPBIBHBIEC CIYYaHbIE BEJIMYHHBI.

JIuckpeTHOM Ha3bIBAECTCS ClydaillHas BEJIWYMHA, BO3MOXKHBIE 3HAYEHHS KOTOPOM
00pa3yloT CYETHOE MHOMKECTBO, KOHEYHOE WM OecKOHeuHoe (T.e. TaKoe MHOXECTBO,
AJIEMEHTHI KOTOPOTO MOT'YT OBITh 3aHYMEPOBAHBI).

HenpeppiBHONM Ha3bIBaeTCs CilydaiiHas BEJIMYHMHA, BO3MOXKHBIE 3HAYEHHMS KOTOPOU
HEMPEePHIBHBIM 00pa30M 3alOJIHAIOT HEKOTOPHIH KOHEUHBIM WUIu OEeCKOHEYHBIH WHTEpBaT
YUCIIOBOM ocu. Yucio 3HaueHni HeMpephIBHON CITy4ailHOW BETMYMHBI BCET/1a OECKOHEYHO.

CrnyualiHple BeTMYMHBI OyJeM 0003HayaTh 3arjlaBHbIMU OYKBaMU KOHIIA JAaTHHCKOTO
andasuta: X, Y, ...; 3HAUCHUS CIIy4alHOW BEJIMYMHBI — CTPOUHBIMU OykBamHu: X, y,... Takum
o0Opa3om, X 0003HaYaeT BCIO COBOKYIMHOCTh BO3MOXHBIX 3HAUCHUN CIIy4ailHON BETMYMHBI, a
X — HEKOTOpOE €€ KOHKPETHOE 3HAYCHHUE.

[IpocTenmme ciygaliHbIE IPOLIECCHI.

@OyHKINIO, 3HaYECHUE KOTOPOM MpPHU KaXJAOM 3HAYECHUU HE3aBUCHMOW IIEPEMEHHOU
SBIJIICTCS CIy4alHOUW BEJIMUYMHOM, Ha3bIBAIOT ciiydaiiHoW (yHkuuei. CiydaiiHpie QyHKIUH,
JUISL KOTOPBIX HE3aBUCUMOM NIEPEMEHHOM SBIIAETCS BpeMs t, Ha3pIBAIOT CIy4alHBIMHU
IIPOLIECCAMU UJIU CTOXAaCTUYECKUMU ITPOLICCCAMU.

Caydaiinbiii nporece X(t) He ecTh onpeseNcHHas KpUBasi, OH SBISICTCS MHOXKECTBOM
omnpeneiaeHHbIX KpuBbix Xi(t), tae i, ,...,N, MoJydaeMbIX B pe3yjIbTaTe OTACIbHBIX OIBITOB.
Kaxnyro KpuByr0 S5TOro MHOXKECTBA HA3bIBAIOT pea3alMed CIIydallHOrO IIpolecca.
Cka3aTb 3apaHee, 110 KaKoW U3 pean3alii MOWIET NPOLECC, HEBO3MOKHO.

ITpouecc Ilyaccona.

[Tponiecc Ilyaccona onmuchIBaeT MOTOK OJHOPOJHBIX COOBITUH, AJII KOTOPOTO YHCIIO
cOoOBITHII B WHTEpBasie A HE 3aBUCUT OT 4YHCENl COOBITUH B IIOOBIX HMHTEpBajaxX, HE
nepeceKaronmxcs ¢ A, 1 IMeeT dKCIOHEHIIHANIbHOE pacrpeeicHue ¢ nmapamerpom A(4). B
TEOPUU CIy4YailHBIX MPOLIECCOB OMHUCHIBAET KOJUYECTBO HACTYMHUBIINX CIy4YalHBIX COOBITHH,
MIPOUCXOIALIUX C IOCTOSHHOW HHTEHCUBHOCTBIO.

Paznmuaror nBa Buaa mpomeccoB Ilyaccona: mpoctoit (WM mpoOCTO: Mporecc
[Tyaccona) u cioxHbIi (0000IIEHHBIH).

CBolicTBa MPOCTEUIIIETO TTOTOKA:

1. CranuoHapHOCTH (BEepOATHOCTH MOsBICHUS K coOBITHIT 32 Bpemst t 3aBHCUT TOJIBKO

or kut);

2. OtcyTcTBHE TMOCTCACTBHI (BEpOSITHOCTh TOSBJICHUS K cOOBITHII B TedeHHUe
npoMmexxyTtka Bpemenu (T, T+0) He 3aBHCHUT OT TOro, CKOJbKO COOBITHH M Kak
HOSIBJISUIOCH 10 MOMEHTA T);

3. OpauHapHOCTH (BEpOSITHOCTH MOSBIIEHUs Oojiee OJHOTO COOBITHS 3a Mallblii
IPOMEXYTOK BPEMEHU €CTh OECKOHEYHO Masiasi 00Jiee BRICOKOTO MOPSIIKA).

ITotox IlyaccoHa CilyKUT I8 MOJEIMPOBAHUSA PA3JIMYHBIX PEAIBHBIX ITOTOKOB:

HECYACTHBIX CIIy4aeB, MOTOKA 3apsDKEHHBIX YaCTHI[ U3 KOCMOCA, OTKa30B 00OPYIOBaHUS U
apyrux. Tak jke BO3MOKHO NMPUMEHEHHE Ui aHaIu3a (PMHAHCOBBIX MEXaHU3MOB, TAKMX KakK
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IIOTOK IUIATEeKEW M APYIMX DPEAJbHBIX IOTOKOB. J[JI1 IOCTpOEHUs MOAENIECH PAa3IUYHBIX
CUCTEM OOCITYKMBAaHUS U aHAJIN3a UX IPUTOJAHOCTH.

Hcnonp3oBanne noTokoB IlyaccoHa 3HAUUTENBHO YIPOLIAET PELICHHUE 3a/1ad CUCTEM
MaccoBOro  OOCITy)KMBaHHUS, CBSI3aHHBIX ¢ pacyetoM ux 3¢¢exkruBHoctu. Ho
He00OCHOBaHHas 3aMEHA peajbHOro MOTOKa MoTokoM IlyaccoHa Tam, rjae 3To HEJOMYCTUMO,
HPUBOJAUT K TPyOBIM ITPOCYETaM.
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Tema 14 Iloxa3aTe/Jd HAJEKHOCTH OCHOBHBIX 3JieMeHTOB cucteM TT'B u3
NPUPOAHBIX HCTOYHMKOB. [loka3zarenu, xapakTepusywiiue cCBOHCTBA
0€30TKA3HOCTH, 10JITOBEYHOCTH, PEMOHTONPUTOTHOCTH, KOMILIEKCHbIE
NMOKa3areJii HAAEKHOCTH.

#TeopernueckuiPasaen

ITonsaTre HaIEKHOCTH CHUCTEM TEINIOCHAOKEHUS, Ta30CHA0KEHUS U BEHTUIISALUH, KaK
U JII000M TEXHUYECKOM CHCTEMBI, MPEACTABISET COOOW KOMIUIEKC CIENYIOUIUX KaTeropui
(KpuTepueB) HAJIEKHOCTU: OE30TKa3HOCTh, [OJTOBEYHOCTh, PEMOHTONPUTOJAHOCTh U
COXPaHSIEMOCTb.

be30TKa3HOCTh  TEIIOPHEPTETUYECKOM CHUCTEMBI 3aKIIOYaeTCd B €€ CBOWMCTBE
o0OecrieunBaTh TapaHTUPOBAHHYIO PAOOTOCIIOCOOHOCTh B T€UEHHE HEKOTOPOTO BPEMEHH Z,
COXpaHssl TEM CaMbIM YCTAaHOBJICHHBIC MapaMeTpPhl TEIUIOCHAOKEHH: TeMIIEpaTypy, Pacxo
W JIaBJICHUE TEIUIOHOCHUTENS. B 2JIeKTpOsHEpreTHuecKOoM WM MEXaHWYECKOW CHucTemMe
obOecrieunBaeMble MapaMeTpbl OyAyT APYTUMHU, OJTHAKO CYIIHOCTH MOHATHS 0€30TKA3HOCTH
paboTHI OCTAETCS TAKOU XKe.

Kareropusi  MOJATOBEYHOCTH CHUCTEM  TEIUIOCHAOKEHHS HE  HOCHUT  CTOJIb
YIbTUMATUBHOTO  XapakTepa, Kak, HampuMmep, B TPAHCHOPTHBIX oOTpacimsax. Ux
JIOJITOBEYHOCTH OOJIBIIIE SBISACTCS IKOHOMUYECKON KaTeropueil.

J1oJITOBEYHOCTh TEIUIOBBIX CETEH — 3TO COXpaHEHHE HX PabdOTOCIOCOOHOCTH 10
HACTYIUICHUSI HEKOTOPOTO MPEACIBHOIO COCTOSIHMS, KOrja JajJbHEWIas WX HOpMallbHas
(momycTuMasi) SKCIUTyaTalusi CTAaHOBUTCS HEBO3MOXHOW. [[1aHOBBIM CpPOK SKCIUTyaTaluu
(IOATOBEYHOCTD) TEIJIOBBIX CETEM B T€UeHHE 25 JIET BO3MOXKEH HE BO BCEX ydacTKax, T. K.
WHTEHCUBHOCTh HCIOJIb30BAHUS YYACTKOB B PAa3HBIX pallOHaX HACEJIEHHOI'O IMYHKTa MOXET
OBITh pa3nuuHOM. [10ATOMY MPUMEHSIOT SKOHOMHUYECKYIO OIIEHKY KPUTEPHS JOJTOBEYHOCTH,
OCHOBAHHYIO Ha M3BECTHBIX /i1 KOHKPETHOTO paiiOHA 3HAYECHHMSX MHTEHCUBHOCTH MOTOKA
OTKa30B M HOPMATUBHBIX KaIlUTAJIOBJIOKEHUI HA COOPYKEHHE HOBOTO TEIUIONPOBOAA
B3aMEH aBaAPUIHOTO.

Pemontompurognocts cucteM TI'B — 3To cmocoOHOCTH K MOAACPKAHUIO U
BOCCTAHOBJICHUIO MX PabOTOCMOCOOHOCTH MyTEM MPOBEACHHUS PEMOHTa C TMOCIEIYIOIIUM
BBOJIOM B OKCIUTyaTallMI0 KaK OTPEMOHTHPOBAHHBIX OOBEKTOB. PeMOHTONPHUTOIHOCTH
3aKJIaJbIBAaCTCSl HA paHHEW CTaauu pa3pabOTKU U KOHCTPYUPOBAHUS W3ICIHS, NMPUUYEM HE
KakJasi CHCTEMA IMOJIJIEKUT PEMOHTY.

Kareropus coxpaHseMOCTH SIBJISETCS MACCUBHBIM 3JIEMEHTOM HAJEHKHOCTU CUCTEMBI
U OIpeNeNsieTcs €€ BHYTPEHHUMHU CBOWCTBAMHM M CIIOCOOHOCTBIO K XpaHeHuto. Hampumep,
MaJioil COXpaHIeMOCThIO 00JaAat0T MPOAYKTHI TUTAHHUS, BCICJACTBUE YETO B HUX JOOABISIOT
KOHCEPBAHTBHI.

CoxpaHseMOCTh OmpeAesieTcsl MNPEeACTbHBIM TapaHTHUMHBIM CPOKOM XpaHEHUS
CHUCTEMBI, TIOCJIE KOTOPOTO OHa [OJDKHA OBITh pAacKOHCEpBUpOBaHAa W BBEJCHA B
AKCIUTyaTanuio. Eciau rapaHTUIHBIN CPOK XpaHEHHsS] UCTEK, TO CUCTEMa MOXKET O0Ka3aThCs
HepaborociocoOHoi. Kak mpaBuno, cucrembl TI'B  uMeOT UIMTENbHBIA  CpPOK
COXPaHSIEMOCTH.
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Tema 15 Ucnonb3oBaHue NPUHUMIIOB ONITHMAJILHOIO Pe3ePBUPOBAHMSA H
METOAbI OLIEHKH HAEeKHOCTH Pe3epBHPOBAHHBIX CHCTEM.
#TeopetnueckuiPa3aen

OOmas 3amada pe3epBUPOBAHMS TEXHUYECKOIO YCTPOMCTBA HE3aBHCHUMO OT €ro
Xapakrepa pemaercs cieayromuM o0pa3zom. lig # 0OIMHAKOBBIX YCTPOWCTB, BBIOIHIIOLIINX
UIEHTUYHYIO 33]]a4y M BKJIIOYEHHBIX B CUCTEMY NapajljIesIbHO, KOTJa KaX/10€ U3 yCTPOUCTB
MOXKET aBTOMAaTHYECKU BKIIIOYATHCS B pabOTy M TyOIHPOBATh I-TOE YCTPOWCTBO, BBIIIEAIICE
Ha CTPOsi, BEPOSITHOCTh OTKA3a KaXKA0I0 yCTPOHCTBA OyeT MPUMEPHO OJUHAKOBA:

P=PI=P2=.=Pn.
Toraa BepossTHOCTH 0€30TKa3HON PabOThI CUCTEMBI C PE3EPBUPOBAHUEM COCTABUT:
P6.o.=1-Pn.

PesepBupoBanne — cnoco0® oOecnedeHHs HAJIEKHOCTH OOBEKTa 3a CYeT
WCIIOJI30BAHMS JIOTIOJHUTENBHBIX CPEJCTB W/MJIM BO3MOXKHOCTEM CBEpX MHUHUMAIbHO
HEOOXOAMMBIX [UIs BBINOJHEHUs TpeOyeMblx (yHKIMHA. Pe3epB — COBOKYIHOCTb
JIONIOJTHUTENBHBIX CPEACTB W/WIM BO3MOXKHOCTEH, HCIOJB3YEMBIX JUIsI PE3€pPBHPOBAHMS.
OCHOBHOW 3JEMEHT — D3JEMEHT OO0BEKTa, HEOOXOIMMBIM /Jisi BBIMOJHEHUS TpPeOyeMbIX
¢byHKMi 06€3 UCOIB30BaHUS PE3EPBa.

Pe3epBHBII 351IeMEHT — 37IeMEHT 00BEKTa, TPeIHA3HAYCHHBIH JUI BHIIIOIHEHUS
(GyHKIMI OCHOBHOT'O RJIEMEHTA B Cily4yae oTKa3a nocieaHero. KpatHocts pesepna —
OTHOIICHHUE YUCJIA PE3EPBHBIX AIEMEHTOB K YUCITY OCHOBHBIX 3JIEMEHTOB, BHIPA)KEHHOE
HECOKpAIIEHHOU Jpo0bI0.

Harpy>xeHHBbII pe3epB — pe3epB, KOTOPBIN CONEP>KUT OAWH U HECKOJIBKO
PE3EPBHBIX AIEMEHTOB, HAXOSAIIMXCS B PEKMME OCHOBHOTO 3JIEMEHTA.

OO6uieryeHHbIN pe3epB — pe3epB, KOTOPHIN COJIEPKUT OJMH UM HECKOJIBKO PE3EPBHBIX
2JIEMEHTOB, HAXOSIINXCS B MEHEE HATPYKEHHOM PEKUME, YEM OCHOBHOM AJIEMEHT J10
HayaJia BbINOJHEHUS! MU (QYHKIIMH OCHOBHOTO 3yieMeHTa. HenarpyxeHHbli pe3epB —
pe3epB, KOTOPBIA COAEPKUT OAMH UM HECKOJIBKO PE3€PBHBIX AIEMEHTOB, HAXOAIINXCS B
HEHarpy»K€HHOM peXMMe JI0 Havaja BHIIOJHEHHs (PYHKIMI OCHOBHOI'O 3JIEMEHTA.

ITocTosiHHOE pe3epBUPOBAHUE — PE3EPBUPOBAHKE, ITPU KOTOPOM HCIIOJIb3YETCS
Harpy>KeHHbIN pe3epB, U MPHU OTKa3e JII000To 3JIEMEHTa B PE3€PBUPOBAHHOM IpyIie
BBINIOJIHEHUE 00BEKTOM TpeOyeMbIX (PYHKIMI oOecrieunBaeTcs OCTaBIIMMUCS 3JIeMEHTaMU
0e3 MepeKIIIOYCHUH.

Pe3epBupoBaHnue 3aMelieHIEM — pe3epBUPOBAHUE, TPU KOTOPOM (YHKIIMHA OCHOBHOT'O
AJIEMEHTa MEepelaloTCsl pe3epBHOMY TOJIBKO MPHU 0TKa3e OCHOBHOTO AnieMenTa. Ob1ee
PE3epPBUPOBAHU — PE3EPBUPOBAHKE, TIPU KOTOPOM PE3EPBUPYETCS OOBEKT B LIEIOM.

Pa3nenbHOE pe3epBUpOBaHNE — PE3EPBUPOBAHNE, IIPU KOTOPOM PE3EPBUPYIOTCS
OTJIEIbHBIE AJIIEMEHTHI O0BEKTA WIIM UX TPYIIIHI.

[Tepexovaroniuii IEMEHT — 3JIEMEHT 00bEKTa, IPeAHA3HAUYCHHBIN TS
MOJIKJIIOYECHUS UCIIPABHOTO PE3EPBHOTO JIEMEHTa 00BEKTa BMECTO OTKA3aBIIET0 OCHOBHOTO
AJIEMEHTA.

BeposiTHOCTB ycnenHoro nepexo/ia Ha pe3epB — BEpOSITHOCTh TOTO, YTO MEPEX0/1 Ha
pe3epB Mpou3oiIeT 6e3 0Tkaza 00BEKTa.

CMeniaHHOE pe3epBUPOBAHNUE — COUETAHUE PA3IMYHBIX BUI0B PE3EPBUPOBAHMS B
OJTHOM U TOM K€ OOBEKTE.

Pe3zepBupoBaHue 0e3 BOCCTAHOBIEHHS — PpPE3EpBUPOBAHUE, IIPU  KOTOPOM
BOCCTAHOBJIGHHE OTKA3aBIIMX OCHOBHBIX JJIEMEHTOB W/MJIM PE3EPBHBIX TEXHUYECKU
HEBO3MOXXHO 0e3 HapyumeHuss padoTOCOCOOHOCTH OOBEKTa B LEJIOM W/HWIW HE
IIPElyCMOTPEHO KCILTyaTAlIMOHHON TOKYMEHTALUEH.
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PesepBupoBaHue C€  BOCCTAaHOBIEHHEM — PpE3EPBUPOBAHUE, INIPU  KOTOPOM
BOCCTaHOBJICHUE OTKA3aBIIMX OCHOBHBIX 3JIEMEHTOB W/WIM PE3EPBHBIX TEXHUYECKU
BO3MOXXHO 0€3 HapylleHusi paboTOCMOCOOHOCTH OOBEKTa B ILEJIOM W MPETyCMOTPEHO
AKCIUTyaTallMOHHOW JTOKYMEHTAIHEH.

MaxopuTtapHoe pe3epBUpPOBaHHE — PE3EPBUPOBAHUE, IIPH KOTOPOM B HAarpy>KEHHOM
peKMMe HAXOAUTCS HEYETHOE KOJUYECTBO HE MEHEee TpPeX OJHOTHIHBIX SJIEMEHTOB U
pE3yNbTaTOM pabOThl OOBbEKTa MPUHUMAETCS OJUHAKOBBIN pe3ynbTaT paboThl OOJIBIIMHCTBA
OCHOBHBIX 3JIEMEHTOB.
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2 llpakTHyeckuii pa3aen
#CrpykTypadYMK

MeToanuyeckue yKa3aHus K BbIINIOJHEHHIO JIA00PATOPHBIX PadoT M0 JMCHUIIMHE
«MeTpoJiorusi, CTAHAAPTU3ALMA U CEPTUPUKAUA»
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Jlabopamopuas paboma Ne4 47
Jlabopamopuas paboma Ne5_50
Jlabopamopuas paboma Ne6 53
Jlabopamopuas paboma Ne7 57
Jlabopamopuas paboma Ne§ 60

CITHCOK HUCIIOJIb30BAHHOH! JIMTEPATYPbI 65
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BBEJIEHUE
#l1pakTnueckuiiPasaen

B Hame#l ku3HM B CBSI3M C pa3BUTHEM HAyKH, TEXHHMKH, pa3pabOTKOM HOBBIX
TEXHOJIOTHil, 3TaJIOHOB U CPEACTB U3MEPEHUI, N3MEPEHHS OXBATHIBAIOT 00JIEE COBPEMEHHBIE
(¢u3nuecKue BEJIWYMHBI, PaCHIMPAIOTCS Auana3zoHbl u3MepeHuidl. [locTosiHHO pacTyT
TpeOOBaHMS K TOYHOCTU U3MEPEHUH.

B takux ycioBusx, yToObl pa3o0OpaTbCsi ¢ BOIpOcaMu U IMpoOjeMaMu U3MEpPEHUH,
METPOJIOTHYECKOr0 olecredeHus U o0ecreyeHusl eAMHCTBA MU3MEPEHUM, HYXKEH eIUHbIN
Hay4YHbIH M  3aKOHOAATEIbHBIM  (yHIaMEeHT, OOECHEeUMBAIOUIMI B  NPAKTUYECKOH
JEeSITETbHOCTH BBICOKOE KaueCTBO M3MEPEHUH, HE3aBUCHMO OT TOTO, IIe U C KaKOH IIebio
OHU TIPOBOJATCS. TakuM (QyHIAMEHTOM SIBIISIETCS METPOJIOTHSI.

Mertposorusi 3aHUMaeT 0co00€ MECTO CpelHd TEXHUYECKUX HAyK, T.K. METPOJIOTHS
BIIUTHIBAET B ce0s camble IMOCIEJAHUE HAyyHble JOCTM)KEHHS M 3TO BBIpaKaeTcsl B
COBEpUICHCTBE €€ ATAJIOHHOW 0a3bl U crnocoO0B 00pabOTKU pEe3yabTaTOB H3MEPEHUH.
MeTtposnorus crajia HayKoH, 0e3 3HaHUsI KOTOPOH HE MOXKET O0ONTUCH HU OJWH CIEIHATHCT
m000i oTpaciy.
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JlabopaTtopHasi pab6ora Nel
#l1pakTnueckuiPasgen
Nzyuenune cranmapra YO bpI'TY 01-2002.

[ens: O3HakoMuThEA co crangaproM bpl ' TY.

1.OcHoBHBIE TpeOOBaHMS K OPOPMIICHUIO MOSCHUTEIHLHOM 3aMICKH.

1.1.0011me 1monoxKeHus

[losicHuTenbHAsT 3amKUCcKa SIBISETCS TEKCTOBBIM JOKYMEHTOM IpoeKTa (paboThl) U
JOJDKHA COJIepKaTh HMCUEPIBIBAIONINE U CUCTEMAaTU3WPOBAHHBIE CBEIACHUS 00 OOBEKTE
NPOEKTUPOBAHUS  WJIM  MCCIEOBaHMs, OOecleuynBaTh YETKOCTb U JIOTUYECKYIO
IIOCJIEIOBATENIbHOCTh U3JIOXKEHUsI MaTepuana, KOHKPETHOCTb, KpPAaTKOCTh M TOYHOCTH
M3JI0)KEHUS Pe3yNbTaTOB 10 3aBEPUICHUIO KaKJIOro 3Tana padoThl, 000OCHOBAHHOCTh BCEX
MPEIOKEHUN U PEKOMEHIALIN .

1.2 Crpykrypa

B cocraB nmosscHUTENbHOM 3aMTMCKH BXOIAT:

- TUTYJIbHBIN JIACT;

- 33J]JaHUE HA TPOCKTUPOBAHUE WJIU UCCIIEI0BAHUE;

- pedepar;

- COZIepKaHUE;

- OCHOBHAas 4YacTh, COJepXKallasi BBEJIECHHE, MaTepuaj MO TJiaBaM, pas3jeliaM U
nojipas/ienam (COTrJacHo 3a/IaHHI0) U 3aKITI0UYCHHE;

- CIIMCOK MCIOJIb3YEMO JINTEPATYPHI;

- IPUJIOKECHHUSL.

1.3 Pedepar

OuepeTHOCTh U3JTOKEHHUS:

JlanHbie 00 06beMe, KOTMYECTBE WILTIOCTPAIIHi, TaOIUIl, UCTIOJIH3YEMBIX HCTOYHUKOB,
MepevyeHb KIOUEBBIX CJIOB (5...15 CI0B B UMEHUTEIBHOM MaJIekKe Yepe3 3aMATYIO).

Texkcr pedepara (120...2000 3HAKOB) TOJKEH COAEpKAaTh CBEIEHUS 00 OOBEKTE
MIPOCKTUPOBAHUS, TIOCTABJICHHBIC IEIU U 3aJa4d, METOJAUKY HCCIEIOBAHUM, TOJTYYCHHBIC
pesyiabTaTthl M Ap. Hampumep: Pacuer KOHCTPYKIMK OJHO3TaKHOTO MPOMBIIUIEHHOIO
3nanus: [losicHuTenbHAs 3amuMcka K KypcOBOMY TMpOEKTy (pabore) MO TUCIUIUIHHE
"Crpoutensubie koHcTpykiuu'": 70.02.01 / bpI'TY; HBanoB A.B.; PII-2; Kadeapa CK. —
bpecrt, 2001. — 142 c.: 13 un., 8 Tabxa., 14 ucTouH.

KmroueBsle  cimoBa: pama, crpomwibHas — ¢epMa, KOJOHHA, (YyHIAMEHT,
npeAHanpsKEeHHas: apMaTypa.

ConepxuT pe3ynbTaThl pacueTa U KOHCTPYUPOBAHUS KEIE300€TOHHBIX KOHCTPYKIIUMA
OJIHOATAXHOTO TMPOMBIIJICHHOTO 3/aHusl. PacuerT BBIMOJHEH: 1O TIEPBOM TpyIIe
MPeNeTbHBIX COCTOSIHUN MPH MPOEKTUPOBAHUH KOJIOH, yH/IaMEHTA U CETMEHTHOU (epMBb;
10 BTOPOM TpyMIIe MPeIeTbHBIX COCTOSIHUNA — JIJIsl CETMEHTHOU (DepMBI.

1.4 Conepxxanue

ConeprxaHue BKIIOYaeT HAMMEHOBAHUE BCEX IJ1aB, Pa3esioB, MOAPa3/IeI0B U MyHKTOB
C yKa3aHHMEM HOMEPOB CTPAHMI], HA KOTOPBIX pa3MEUIAaeTCSd HAuaao U3JI0XKEHUs Marepuasa.
BBenenue, 3akiodeHHe, COHCOK JIMTEPATYPHBIX MCTOYHUKOB W TPHUIIOKECHHUS HE
HYMEPYIOTCSI.

1.5 OcHoOBHast 4acTh TEKCTOBOI'O TIOKYMEHTA

Brenenne. Bo BBeeHNN 0OOCHOBBIBACTCS aKTyadbHOCTh BHIOPAHHOUN TEMBI, JAeTCs
XapaKTepucTuka oOBeKTa W MpeaMeTa MCCIEOBAaHMs, ONpPENeNSIoTCS UeMu U 3aJadyu
MPOCKTHPOBAHUSI U WX B3aUMOCBsI3b. OOBeM BBeZeHHS 3...5 CTpaHUIl MAITUHOTHCHOTO
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TEKCTa.

['maBbl, paszmensl W mojpasfenbl. Pasnensl UMEIOT MOPSIKOBYIO HYMEpAIUIO B
npejenax TEKCTOBOTO JOKYMEHTA, a MoApa3ielibl — B Ipeiesax pasjena.

Hanpumep: 2.1 — nepBbIil moapasaen BTOPOro pasjena.

3akmoueHne. TeKCT 3akiOueHUs JOJKEH COJEpkKaTh KPAaTKOE U YETKOE M3JI0KECHHE
pE3yNbTaTOB pabOThI, MPEATOKEHUS MO0 HANPABICHUSM M MYTSAM pEIICHUs MOCTaBICHHOM
npo6sieMbl. O0BeM 3aKioueHus 3...5 cTpaHwil.

1.6 Crircok UCTI0JIb30BAHHBIX UICTOUYHUKOB

[IpuBOIATCS WMCTOYHHWKHU, KOTOpBIC OBUIM HCIIOJIB30BaHBI B paboTe, Ha KOTOPHIE
UMEIOTCSI CCBUIKH M0 TEKCTY, pacrioyarasi ux B MOPSJIKE MOSBIECHUS B TEKCTOBOM JJOKYMEHTE.
Hanpumep: MuponoB C.A. betonsl, TBepaetomue Ha mopose. — M.: Crpoiuzgar, 1975. —
170 c.

1.7 Ilpunoxenus

Marepuan, pazMeniaemMblii B IPUIIOKEHUH, U3JIaraeTcsl ¢ YI4eTOM TeX ke TpeOOBaHUI,
9TO W OCHOBHOW MaTepuaj TMOSICHUTEILHON 3alMCKH, 3a HWCKIIOUYCHUEM HyMEpaIwH.
Hampumep: puc. Al. — nepBblii pucyHOK npuioxkeHus A; tabn. B2. — Bropas tabauma
npunoxenus B; (b7.) — cenbMas popmyna npunoxenus b.

2. TpeGoBaHUs 1O U3JIOKEHUIO OCHOBHOM YacTu

2.1 Opopmiuenue Gopmyi

Ccbuiku Ha HOpPMYITBI YKa3bIBAIOT MOPSAKOBBIA HOMEDP (DOPMYITBI B CKOOKAX.

Hampuwmep:

V=CvRI, (2.1)

rae V — CKOPOCTh TEUCHHS BOJBI, M/C;

C — ckopocTHO# KO3 UITUEHT;

R — runpaBiaudeckuii paguyc, M;

| — runpaBIMYECcKUil YKIIOH.

2.2 OopmaeHure TabIHIY

Ha Bce Tabmumpl momxkHA OBITH CCBIIKA B TEKCTE, MPH 3TOM clIoBO «Tabmuia» B
TEKCTE MUIIYT MOJHOCTHIO, €CJIM OHA HE UMEET HOMEpa, U COKPAIIEHHO, €CIId UMEET HOMEP
(B Tabx. 1.2, cm. Tabm. 1.2)

Hanpumep:

«Tabmuua 1.2»..., «I[Iponomkenne tabdmn. 1.2», «B Tadn. 1.2; cm. Tabm. 1.2»

2.3 Odopmienue umTrOCcTpaun

CchUIKHM Ha WJUTFOCTPAIUU YKA3BIBAIOT, IPUBO/IS MOPSIIKOBBI HOMEP MILTIOCTPAIIUH.

Hanpumep:

Puc.2.1 (Pucynok 1...)

3. MacmraGsr

Tabnuma 1.1 MacmraGel n306pakeHuit

MacmtaObl
Pexomenyemasi 001acTh MpUMEHEHUS
YMEHBIIICHUS
1:2; 1:2.5; 1:4; 1:5; PaGoune YEepTEKU apMaTypHBIX, 3aKJIaJIHBIX,
1:10; 1:15; 1:20; 1:25; | coequHUTEIbHBIX JeTaliel; YEepTek,H Y3JI0B H JAcTalleH
1:50 OCHOBHOT'O KOMIIJIEKTa pa004MX YEPTEIKEH.

35



A 1B 110 Buner, paspesbl, cedyeHHsS, CXEMbl apMHUPOBaHUS
1:20; 1:50; 1:100; 5
1:25:1:40: 1:75 HKENIE300CTOHHEIX JJIEMEHTOB, (bparMeHTHl TUIaHOB, pa3pe3bl
3IAaHUI U COOPY>KEHUH.
1:200; 1:400; [Inanbl, pa3pe3sl 30aHUN U COOPYKEHHH, CXEMBI
1:500; 1:800 PaCIOJIOKEHHUS SJIEMEHTOB COOPHBIX KOHCTPYKITHH.

4.0OcHOBHas HaaArCh JJIA TCKCTOBBIX JOKYMCHTOB
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5. TpeGoBaHUs O 3aMOTHEHUIO TUTYJIBHOTO JIUCTA CM. TIPUIIOKEHHE 1.

JlabopaTopHas padora Ne2
#lIpakTnyecknitPa3zen
dusnueckue BenuyuHsbl. [IpuMenenue teopun pasmepHOCTEN

[lens pabGoter: 1. HayduTh CTYAEHTOB MOJB30BATHCS MEXKIAYHAPOIHOM CHUCTEMOM
GU3MUECKUX EIWHHUII U TPHOOPECTH MPAKTUYCCKUE HABBIKM TPUMECHEHHS TEOPHH
Pa3MEPHOCTEM.

OO011me cBeaeHUS.

OOmienpuHAThIE WX YCTAHOBJICHHBIE 3aKOHOJATEIBHBIM MYyTEM XapaKTEPUCTHKU
(MephI) pa3IMYHBIX CBOMCTB, OOIIMX B KAYECTBEHHOM OTHOIICHHUH JJII MHOTUX (DPU3HMYECKUX
00BEKTOB ((PU3UYECKUX CHUCTEM, UX COCTOSIHUH W MPOUCXOJANINX B HUX IMPOIIECCOB), HO B
KOJINYECTBEHHOM OTHONIEHUM WHIWBUAYAIbHBIX JUIS KaXJIOrO0 M3 HHUX, Ha3bIBAIOTCS
(bu3HYECKUMH BETMYNHAMU.

TakuMm 06pa3oM, o] TEpPMUHOM «(pHU3UUeCcKasi BETUIMHA» TTOHUMAIOT

CBOICTBO, 00I1Ie€ B KAUECTBEHHOM OTHOILIEHUH MHOTHM (DPU3MYECKMM 00BEKTaM, HO B
KOJIMYECTBEHHOM OTHOILIEHUN UHANBUAYAIBHOE JIJIS1 KAXKI0T0 U3 HUX.

KonuyecTBEeHHBIM BBIPAXXEHHEM J3TOrO0 CBOMCTBA B OOBEKTE SIBISIETCA pa3Mep
(hU3MYeCKON BENMYMHBI, a YHCJIOBOWM OILIGHKON e€ pa3Mepa — 3HadeHUE (PU3MUECKOU
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BeNMYMHBL. Du3znueckas BeIUYMHA, KOTOPOM IO OMNPENENICHUIO IPUCBOCHO YHCIOBOE
3Ha4Y€HHE, PABHOE €IMHUIIC, HA3BIBAIOT CIUHUIICH (HU3NUECKON BETUUUHBI.

B m1060ii cucteme eauHUII CYIIECTBYET JHINh OJHA OCHOBHAS €IWHHUIIA JTaHHOU
(hU3UIECKON BETUUMHBI.

MexnynapoaHas cuctema eaunuil (CH) Oputa npunsata B 1960r. Ha X I

reHepaIbHOW KOH(EpeHIMH M0 MepaM M BecaM. B Hamell cTpaHe JgaHHas CHUCTEMa
BBeZieHa B JneiictBue ¢ 1 suBaps 1982r., B coorBerctBuu ¢ I'OCT 8.417 - 81 «I'CH.
Enununel Gpuzndeckux BeTUYuH».

B HacTosimiee BpeMsi OHa XapaKTepH3yeTCsl KaK KOT€pEHTHas CHUCTeMa €IWHHUII,
COCTOSIIIIAsE M3 CEMH OCHOBHBIX, JBYX JOTOJHHUTEIBHBIX M PsSJa MPOU3BOJHBIX €IUHUIIL,
YHUCJIO KOTOPBIX HE OTPAHUYECHO.

OcHoBHbIE U AonoaHuTeNbHbIe enHuIBl CU npuBenens! B Tao. 1.

[Ipon3BoHbIE eaUHULBI MEXIYyHAPOIHONW CHCTEMBI EIUHHUIl 00pa3yloTcs U3
OCHOBHBIX W JIOMOJIHUTENbHBIX eauHull CHM Ha OCHOBaHMHU 3aKOHOB, YCTaHABJIMBAIOIIUX
CBS3b MEXIy (U3NYECKUMHU BEIMYMHAMHU, WIM YPaBHEHHM IO KOTOPHIM OMPEIETSIOT
(DU3UYECKYIO BEIMUHHY.

EauHuUIEl MOTyT OBITH TOJIBHBIMH M KpaTHBIMU OT exuHaui CH.

Kpammnoti eounuyeii Ha3bIBaIOT €IUHUILY, KOTOpas B II€JIO€ YHUCIO pa3 OoJiblie
CHUCTEMHOM WM BHECUCTEMHOMN €IUHUIIEI.

JlonvHot eOunuyell HA3BIBAIOT CAWHHIYY, KOTOpas B II€JI0€ YHCJIO pPa3 MEHBIIE
CHUCTEMHOM WMJIM BHECUCTEMHOM €IMHHUIIBI.

Tabnuma 2.1.
dusnueckas BeanunHa Emxnanna CU
O6o3HaueHne
HaumenoBanue Pa3zmepHOCTB HaumenoBanue MEXKIyHa- CCKOe
poaHoe Py
OcCHOBHBIE
JnuHa L METp m M
Macca M KWJIOTpaMM Kg KT
Bpewms T CEKyHJIa S C
Cuna 3I€KTpUUECKOTO
P | amriep A A

TOKA
TepMoauHamuyeckas

PMOZI Q KensBun K K
TeMIieparypa
KonuyecTBo BelecTa N MOJIb mol MOJIb
Cuna cBeta J KaHena cd Kn

JlonoaHUTEIbHBIE

[mockuit yroa - panuaH rad pan
TenecHbIld yron - cTepaanaH Sr cp

Bce npucraBku nUmyTCs CIMTHO ¢ HAMMEHOBAHUEM OCHOBHOM €IMHUIbI, K KOTOPOM
OHM TIPUCOCIUHSIOTCS (KUJIorpaMm, MIULTUMETp). [Ipucoequnenue nByx u 60see mpucTaBoOK
HE JIONYCKAETCA.
Jlist oOpa3oBaHUsl HAUMEHBINMX KPATHBIX U JIOJBHBIX €IUHUI] (U3UIECKUX BEITHYNH
WCIIOJIb3YIOT MPUCTABKH U3JI0)KCHHBIE B TA0II. 2.
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KauecTBEHHON XapaKTEpPUCTUKOM M3MEPSAEMBIX BEIMYMH SBIISIETCS UX PAa3MEPHOCTD.
Omna oTpakaet e€ CBs3b C OCHOBHBIMH BEJIMIYMHAMH ¥ 3aBUCUT OT BBIOOpA MOCIICTHUX.

Pa3zmepHoCcTh 0003Hauaercs cuMBoJIoM dim, MPOUCXOIANIUM OT ciioBa dimension,
KOTOPOE B 3aBUCIMOCTH OT KOHTEKCTa MOXET MEPEBOJUTCS KaK pa3Mep, U KaK pa3MEpHOCTb.

Pa3mMepHOCTh OCHOBHBIX (DH3UYECKUX BEIMYUH O003HAYACTCS COOTBETCTBYIONTUMHU
3ariaBHbBIMH OykBamu. J{st mimuHbI, Maccel, Bpemenu, Hanpumep dim I=L; dim m=M; dim
t=T.
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Tabmuma 2.2

MHo)HTEND IIpucraBka
Haunmen TTpOMCXOKIEHHE O6o3HaYeHne
OBaHUE | OT KaKOro u3 MeXIy | pyc
clIoBa KaKoro | Hapo
A3bIKA HOE
IIECTh Pa3

1000000000000000000 = 10*# | skca 010 rpeu. E C)
1000000000000000 = 1015 meta “lfglif]af rpeu. P 1
1000000000000 = 10%2 Tepa | OrpOMHBI | Tped. T T
1000000000 = 10° rura TUTaHT rpeu. G r
1000000 = 10¢ Mmera OO0JIBIIION rpeu. M M
1000 = 10° KHJIO ThICSYA rped. k K
100 = 10°? I'eKTO CTO rpeu. h r
10 =10% JeKa JECSITh rped. da na
0,1=10"1 TSN JICCATh Jar. d i
0,01=10"° CaHTH CTO Jar. C
0,001 =10"° MUJLIA ThICSYA Jart. m M
0,000001=10"° MHKPO MaJIbIi rpeu. u MK
0,000000001 = 10~° HaHO KapJIuK JIar. n H
0,000000000001 = 10712 KO THKKOJIO UTaJ. p I
0,000000000000001 = 1075 | ¢ewmro “"THE’-"‘“&T nar. i b
0,000000000000000001 = 107*% arro | "™ ar, a a

IIpn ompesneneHWH pa3MEPHOCTH MPOU3BOJHBIX BEJIUYHMH PYKOBOACTBYIOTCS
CIEAYIOIHUMH IPABUIAMMU:

1. Pa3mepHOCTS J1€BOM U MTPaBOM YaCTH HE MOTYT HE COBNAAATh TaK KaK CPaBHUBATHCS
MEXJy COOOH MOTYT TOJBKO OIMHAKOBHIE CBOWCTBA, OOBENWHSS JIEBBIE W IpaBble YacTU
YpaBHEHMI, OTCIOZa MOYKHO NMPUNTH K BBIBOAY, YTO aIreOpanyecku CyMMHUPOBATHCS MOTYT
TOJIbKO BEJTUYMHBI, UMEIOLIUE OJJUHAKOBbIE Pa3MEPHOCTH.

2. Anrebpa pa3MepHOCTeH MYJIbTUIUIMKATHBHA, T.€. COCTOMT W3 OJIHOTO
€AMHCTBEHHOI'O JIEHCTBUS — YMHOKEHHUSI.

2.1. Pa3MepHOCTh NpPOU3BEIEHUS HECKOJbKUX BEJIMYMH paBHA IMPOU3BEIACHUIO HUX
pasmepHocteil. Tak, eciu 3aBUCUMOCTh MEXy 3HaueHusiMu BeninuuH Q, A, B, C umeer Bun
Q=AB-C, 10

dimQ=dimA -dimB-dimC
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2.2. Pa3MepHOCTh YacCTHOTO MpHU JEJICHUU OJHOW BEIUYMHBI Ha JPYTyH0 paBHA
OTHOIIEHHUIO X pa3zmepHocTeit, Q=A/B, To
dimQ=dimA/dimB
2.3. PazmepHOCTh 11000¥ BETWYWHBI, BO3BEAEHHON B HEKOTOPYIO CTEIEHb, paBHA €€
Pa3sMEpPHOCTH B TOM K€ CTEIEHU, TaK, €CIIH

Q= A" 10
dimQ = HdimA = dim™A
1

Hamnpumep, ecimu ckopocTh onpeaessiTh o ¢opmyie V=I/t, To
ooy dml L
1Im = = — =
dimt T

Ecnu cuna no Bropomy 3akony Hetotona F=m-a, e a=V/t — yckopenue Tena, To
: : : ML _2
dimF = dimm - dima = T2 = LMT
Takum oOpa3om, Bcerja MOXKHO BBIPAa3UTh Pa3MEpPHOCTb IMPOU3BOJIHON (pu3nyeckoi
BEJIMYMHBI 332 Pa3MEpPHOCTh OCHOBHBIX (DPM3MUECKUX BEIUYHMH C IOMOILBIO CTENEHHOIO

onnouwnena dimQ = L* - ME . TY, rme L, M, T, ... - pa3MepHOCTH COOTBETCTBYIOLIUX
OCHOBHBIX ()M3MYECKUX BenWuuH; O, [B,Y, - mNoKasaTenmu pa3sMepHOCTH. Kakiaeii wu3
MOKa3aTesaeil pa3MEpHOCTH MOKET OBITh MOJOKUTEIbHBIM WM OTPULIATEIBHBIM LEIBIM WIH
IpoOHBIM yucioM, HynéM. Eciu Bce mokazaTenu pa3MepHOCTH pPaBHBI HYIIO, TO Takas
BEeNTMYMHA Ha3bIBaeTcsi Oe3pasmepHoil. Teopusi pazMepHOCTEl MOBCEMECTHO MPUMEHSETCS
JUIsL ONIEPATUBHOW MPOBEPKH MPABUIBHOCTH CIOXKHBIX (popmyi. Eciu pazmepHocTH mpaBoii
Y JIEBOM 4YacTel ypaBHEHUW HE COBMAJAIOT, T.€. HE BBIMIOJIHACTCS MPABUIIO 1, TO B BBIBOJIE
(bopMyIIbl, ClIeyeT UCKATh OITHOKY.

[Tops/10K BBINOJHEHUS! PAOOTHI.

Oxapakrepu3oBaTth oOOLIMe IMpaBUiIa KOHCTPYHMPOBaHMs cucTeM enunHuil. Jlanee
CJIElyeT O3HAKOMHUTBCS C OCHOBHBIMH M MpPOM3BOAHBIMU eauHunamMu cucreMbl CHU, c
MpaBUJIAMH HAIlMCaHUsI 0003HAYCHUH €IMHHII:

- 0003HaYEeHMS €JMHUI] CTABAT MOCJE UX YMCIOBBIX 3HAUEHUH M MOMEUIAIOT B CTPOKY
C HUMU;

- B 0003HAUCHUSX €IMHUI] TOUYKY U 3HAK COKpAIICHUS HE CTaBsIT;

- B OyKBEHHBIX OO0OO3HAUEHMSIX OTHOILICHUN €JAMHMII B KayeCTBE 3HAKA JEJICHUS
JIOJKHA TIPUMEHSATHCSI TOJBKO OJHA 4YepTa: Kocas uiau npsmas. [Ipu nmpuMmeHeHuHn Kocou
4epThl O00O3HA4YeHHMs EAWHUI] B YHCIMTE]IE W 3HAMEHATelle TIOMEIIAI0T B CTPOKY,
MPOU3BECHHE O0O3HAYCHWH €IWHUI] B 3HAMEHATeNe 3aKJIIOYaloT B CKOOKH, HampuMmep,
Bt/(M* - K). JlomyckaeTcs BMECTO 3HaKa 4epThl IPUMEHATh 0003HAYCHHS SIMHHII B BUJIE
Br -2 -1
— BT M 7K

3areM 03HAKOMUTBLCS C MPUHITUIIOM 0O0pa30BaHMS HAMMEHBIINX KPATHBIX U JOJBHBIX
CAMHMII.

B KkoHue 3aHATUS cleAyeT BBINOJHUTH s 3aJaHHM, MpeJCTaBICHHBIX
[IPENOAABATENEM [0 IPUMEHEHHIO TEOPUM Pa3sMEPHOCTEM, OTBETUTh Ha BOIPOCHI,
Kacaromuecs: JaHHOU TeMbl. OQOpMUTH OTYET.

JIns  mnpoBepkuM KayecTBa YCBOGHMsS MaTepuana [0 TEOpPHUM pa3MEpHOCTEN
PEKOMEHAYETCS BBIIOJHATH CIEAYIOLIUE 3aJaHusl.

[To ompenensionMM ypaBHEHUSM BBIPA3UTh PA3MEPHOCTH (PU3MUECKUX BETUUHH:

HpOI/IBBeJICHI/Iﬁ €AUHUII, BO3BBCACHHBIX B CTCIICHU
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CKOpPOCTb V=I/t

YCKOPCHHE a=V/t
cuiia F=m-a
TJIOTHOCTD p=m-V
JIaBJICHUC P=F/S
pabora A=F-1
MOIITHOCTh P=At

[Io pa3mepHOoCTH (U3MYECKMX BEIMYMH ONPEIEIUTh OCHOBHBIE (OPMYJIBI U
0003HAaYUTh €IMHULIBI U3MEPEHUI:

KUHEMATHYECKasl BI3KOCTh [2T-1
yIENbHBIN BEC [2M—1
IMHAMHUYECKas BA3KOCTD [-IMT?
MOBEPXHOCTHOE HATSIKCHHUE MT2
MarHuTHas IMPOBOJUMOCTh [ZMT 212

YZGIBHOE JNEKTpruueckoe conporuBienne [3MT2[ 2

KOHTDOJIBHBIG BOIIPOCHI

1. KakoBsl npaBuiia KOHCTPYUPOBAHUS CUCTEM €JUHMUIL?

2. Ha3zoBute OCHOBHEBIE U JONOJHUTEIbHBIEC € TUHUIBI cucTeMbl C?

3. Kak oOpa3yroTcst kKpaTHbIE W JOJIbHBIE EIUHUIBI MeXIyHapOo HON
CHCTEMBI €IUHUIL’

4, UTto Ha3bIBAIOT €IMHUIICH (PU3UUECKON BETUUUHBI?

5. [Tpunnunsl oOpa3oBaHUS MPOU3BOAHBIX €IUHHI] MeEXTyHapOIHOM
CHCTEMBI?

6. UYro Takoe Gusndeckas BETUIHHbI?

7. UYro Takoe pazmep (puU3NUECKON BETUUUHbI?

JlabopaTopHas padora Ne3
#lIpakTnuecknitPazien
Br16op meTonoB u3mepenuii u npubdopos. [loxcuer ommbOk n3mMepeHuii.

[lens paGotel: 1. Ha TeopeTnueckoM ypOBHE O3HAaKOMUThCA: 1) ¢ BHIAMU U
KiIaccupukanmusMu OmMOOK; 2) C OCHOBHBIMHM TOKa3aTeNsIMH OINMOOK B KJIACCHYECKOU
TEOPUH OIMOOK — CPETHEKBAIPAaTHUYECKOE OTKIOHEHHE, SMIHUPHYECKUN CTaHAapT; 3) CO
crnocobamMu  ompeneieHuil HEeoOXOAMMOro KOJMYEeCTBAa HW3MEepeHUi (MpuU U3BECTHOU
CpeIHEeKBaApaTUUYECKON OIMOKe U MPU HEU3BECTHOM CpelHEKBaJpaTUdecKoil ommuodke); 4)
CO CIoco0aMy HCKIIOYEHHs TpyObIX OIMOOK (MpH HM3BECTHOM CpEeTHEKBAApaTHUYECKON
OomMOKEe W TMPU HEU3BECTHOU CPEAHEKBAAPATUUECKOM OIIMOKE); 5) ¢ OLEHKOW TOYHOCTH
IIPOU3BEICHHBIX ONBITHBIX U3MEPEHUH.

2. [nsa 3agaHHOrO psga 3HAYEHUH U3MEpSAEMOl BeIMYMHBL (110  3aJaHUIO
MIpenojaBaTeis) ONpeneauTh: 1) CcpeaHEeKBaIpaTUYECKOE OTKIOHEHHE, SMIUPHUUYECKUM
CTaHAapT; 2) Heo0X0oauMoe KOJINYECTBO U3MEpEeHuN (mpu U3BECTHOU
CPEIHEKBaAPAaTHUECKON OIMMOKEe W MPU HEU3BECTHOW CpeJHEKBaApaTHUecKoil ommubke); 3)
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UCKJIIOYUTh IpyOyr0 OLIMOKY (IIpU HM3BECTHOW CpEAHEKBAIpPATHUYECKOM OIIMOKE M MpHU
HEU3BECTHOM CpPEJIHEKBAIPATUUECKONW OmUOKe); 4) OIEHUTh TOYHOCTh MPOU3BEICHHBIX
OIIBITHBIX U3MEPEHUH.

TeopeTnueckue CBEICHHUS.
1. [IpousBecTu u3MepeHne PU3NYECKON BEIMUMUHBI A0COIIOTHO TOYHO HEBO3MOXKHO!
1) HeT mpUOOPOB, MAKOIINUX A0COIIOTHO TOYHBIC 3HAYCHUS H3MEPSIEMbIX BEJIUYNH;

2)  HaIlM OpTaHbl YYBCTB HECOBEPIIICHHBI.

CnenoBaTenbHO, JIFOObIE U3MEPEHUSI COMPOBOXKAAIOTCS TEMHU WM WHBIMU OLIMOKaMH
WIM TIOTPEIIHOCTSIMU, KOTOpbIE, €CIM He CYUTaTh TIpyOBIX MPOMaxoB, OBIBAIOT
cucmemamuiecKumuy v C1y4atiHbIMu.

Cucmemamuueckue OTPEITHOCTH (OITMOKHM) BHI3BAHBI:

1) HECOBEpIIICHCTBOM,  HEHCIPABHOCTHIO WM  HENPAaBWIBHOW  YCTaHOBKOW
WU3MEPUTENBHBIX MPUOOPOB;

2) TOCTOPOHHUM BHEUTHUM BO3/IEUCTBUEM (M3MEHEHHEM TEeMIIepaTyphl, aTMOCHEPHOTO
JaBJICHUS U T. 11.);

YcTpaHeHne cucTeMaTH4ecKuX OMIMOO0K:

1) mpoBepkoii mpruGOPOB, COBEPLIEHCTBOBAHUEM METOI0B H3MEPEHUS;

2) BHECEHHEM IIONPABOK B PE3YIILTATE U3MEPEHHMIA.

Cryuaiinvie OTMOKY BOSHUKAIOT BCJICIACTBHUEC:

1) HeuyBCTBUTENBHOCTH IIPHOOPOB;

2) HENpaBUILHOCTHIO IPOBEICHUS OTCUETOB  JKCHEPUMEHTATOPOM u3-3a

HECOBEPIIECHCTBA €T0 OPraHOB YYBCTB;

HcknounTh ciydaitHble OIMOKH HEBO3MOXHO, HO UX MOYXHO YMEHBIIIHUTH:

1) mpumeneHrem 6oJiee YyBCTBUTEIIBHBIX IPUOOPOB;

2) mnpuMeHEeHWeM TMPUOOPOB C MEHbBIIEH IIEHOW [eNeHHs] WIKaabl U TPUOOPOB,
CHA0XEHHBIX MPHUCIOCOOJEHUSAMH, YBEIUYUBAIOIMIMUMH TOYHOCTh OTCYETa TMOKa3aHUM
npuodopa;

3) npuMeHeHneM MPUOOPOB C 3ePKATBHON IIKAJIOH;

4) UCKYCCTBEHHBIM YBEIIMUEHUEM MU3MEPSEMON BEJIMUUHBIL;

5) yBenuueHHEeM KOJIMYECTBA MU3MEPEHUN OJHUX W TEX K€ BEJIMYUH MPHU OJIMHAKOBBIX
YCJIOBHI MPOBEJICHUS OTIbITA;

JUis yMEHBIICHUsI CIydyallHOW OMIMOKM M3MEPEeHHH KaKOW-TMOO0 BENWYMHBI HYKHO
YBEJIUYUBATH YUCJIO U3MEPEHUN ITON BETUUMHBI.

HeobxomuMoe KOIW4YeCcTBO HM3MEpEHHH N B KaXJAOM KOHKPETHOM ClIydyae MOXKHO
ONPENIETUTh UCIONb3Yys pa3/iesibl MaTEeMaTUYeCKOW CTATUCTHUKA W TEOPUH BEPOSITHOCTEH,
nmpudeM 4eMm OoJipllie OyneT MPOU3BENCHO HM3MEPEHHM, TEM MEHbIE OYIET OTKIOHSATHCS
ocpeIHeHHbI pe3ynbTaT X OT HCTUHHOTO X, T. €.

AX =|X—X|,..—=0

T[IpeanonoxuM, 4To MPOM3BEAEHO N U3MEPEHUH BEIMYUMHBI A ¥ MOIydeHbl 3HAUECHHUS
X1,X5, X5, ... X,,. Hanbonee BeposATHBIM 3HAYEHHEM BEIMUUHEL &, T. €. Hauboee GIU3KUM K
HWCTUHHOMY, OyJIeT cpeaHee apupMeTHIECKOe BCEX U3MEPEHHBIX BEIMUUH, & UMEHHO

X X, X4t X, 1\
X: - ZXl

T T
i=1
PaSHOCTI/I Me>1<z[y Ka>XJ1bIM I/I3MepeHI/IeM n CpeI[HI/IM apI/I(l)MeTI/I‘IeCKI/IM BCEX

N3MCPCHHBIX BCINYHH IPCACTABIIACT c000li a0COJIFOTHBIE OITUOKHU OTHCJBHBIX HSMepeHHﬁ,
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X, — X =+AX,
X, — X = £AX,
X, — X =%AX,

2. OCHOBHBIMH TIOKa3aTEJISIMU OLIMOOK B KJIACCHYECKON TEOPUH OIIMOOK SIBISIOTCS
cpejiHee KBaJApaTUUECKOE OTKIOHEHHE U MU SMIIMPHYECKUI CTaHaapT 5.

1 - )
S= |[——- E X —X)?
Tl'_,_]_ ._1(1 )

3. Ilpm paBHOTOYHBIX W HE3aBUCUMBIX H3MEPEHUSX HEOOXOIUMOE KOJIMYECTBO
W3MEpPEHUN MOKHO OIPEICTUTh B TOM Cliydae, eCiu TpeOyeTcsl JOCTUTHYTh TOYHOCTH € W
HazexsocTu P u usBecTHa cpennss kBagpaTthueckas OIIMOKa M3MEPEHMiT KBaIpaTUYECKOTO
OTKJIOHEHUSI T 1o (opmyIie:

2

t(P)

n= [—] -g?
£

rie t(P) — koaddunuent CtproieHTa, OnpeaessieMblid 1o Tabnuiie 1B 3aBUCUMOCTH OT
HanexHoctu P;

Tabawnma 3.1
P 0,95 0,96 0,97 0,98 0,99
t(P) 1,960 2,054 2,170 2,326 2,576

£ — ToyHOCTh M3MepeHuil, £ > |X — X|,

rae X — UCTUHHOE 3HAUYEHHE U3MEPAEMON BEIMYHHEL;

X — cpenHeapupMeTHUECKOE 3HAUEHUE U3MEPAEMOM BETMYHHBI;

0 — cpenHsis KBagpaTtudeckas omuoOka u3mepenuil. [IpuHuMaercss B 3aBUCUIMOCTH OT
Kkjacca ToyHoctd npudopa (1; 0,5). Hanpumep, ecnu xmace Tounoctu mpudopa 1, To 310
O3HAYaeT, YTO MOKa3aHWs Mpubopa MpaBUIBHBI ¢ TOYHOCTHIO 1% OT Bcell aeiicTByromen
IIIKAJIBI.

Ecnu cpennsist xBagpatmdeckas ommOKa HW3MEpPEHHMH 3apaHee HEW3BECTHA, TO
He0o0X0/IMMOe KOJIMYECTBO I/ISMepeHI/II/I MO’KHO OTpEENIUTh B 3aBUCUMOCTH OT Ha/I€KHOCTH

P u or orHomenus q = E To MoxkHO npuuath £ =35 = ¢ =1 B Gonsumucrse

MHKEHEepHBIX uccnenosanuax £=0,95. Jlns onpenenenus 1 MOXKHO T10JIb30BaThCs TabIULEH
3.1.

Taomuma 3.2

q \ P 0,9 0,95 0,98 0,99 0,99
1,0 5 7 9 11 17
0,5 13 18 25 31 50
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0,4 19 27 37 46 74

0,3 32 46 64 78 127
0,2 70 99 139 171 277
0,1 273 387 545 668 1029

4. VckmrodeHne rpyObIx OmnOoK.

[lpu sKCIIEpUMEHTUPOBAHUM OYEHb YACTO IMOJYYalOT TaKWe MaHHbBIE OIBITHBIX
U3MEpPEHUH, JTOCTOBEPHOCTh KOTOPBIX BBI3BIBAIOT COMHEHHE. VCKIIOUeHHe TakuX JTaHHBIX
IIPOU3BOIUTCS IO OMPEICTICHHBIM MTPABUIIAM.

1) B cnyuae n3BeCTHOTO 3HaYEHUS CPETHEKBAAPATUIECKOM OMIHOKH .

OGo3HaYaeM «BBICKAKMBAIOIECE» 3HAUYEHUE 4YEpPE3 K., a BCE OCTAIBHBIC YEPE3
X,X,X;, . X,

[oncunTaem cpennee apudmerndeckoe 3HaucHue (6e3 X,)

_ 1
X=— X+ X, +--+X,)
n
Y BBIYHCITUM
t=—
1

n

BepostHocts P Toro, uto ciyuaiinas omubKa BBIANET 3a rpaHuibl Tt - 0 (t =0)
MOXHO OIIPEACIHTH 10 (popMmyie
P=1-2-9(t)

rae @(t) — uarerpan BeposTHOCTH, onpeeseTcs 1o Tabmuue 3.3.

Tabawnia 3.3
t 2,5 2,6 2,7 2,8 29
d(1) 0,4938 0,4953 0,4965 0,4974 0,4981

Ecnu nmoxcuuTaHHas mo 3aJlaHHOMY 3HAa4eHUIO { BEpOSITHOCTh OKa)KeTcsl MaJloi, TO
«BBICKAKMBAIOIIIEE» 3HAYEHUE COJEPKHUT TIpyOyro OIIMOKY M €ro cleAyeT HCKIIOYUTb.
Kakyro BeposSITHOCTh CUMTATh MAJIOK 3aBUCHUT OT TOTO, KaKOE SIBJICHUE HCCIEAYETCS M KaKyIo
TOYHOCTh M3MEPEHUN BO3MOXKHO M I1eJiecoo0pa3sHo obecneduTh. OOBIYHO MPUMEHSIOT OJHH
U3 Tpex YpOBHeHW BeposATHOCTeH 5% ypoBeHb (MCKIIOYAIOTCS OIIMOKH, BEPOSITHOCTH
nosiBiieHust kotopbix MeHsie 0,05); 1% yposens (To xe mensbine 0,01); 0,1% yposens (To
xe Menblie 0,001).

2) B cnyuae HEM3BECTHOTO 3HAYEHUS CPETHEKBAIPATUIECKON OMIMOKH O

BBIYHCIIAIOT SMIIMPUYECKHIT cTaHaapT 3.

Janee Beramcisitot L mo ¢popmyiie: B

M= X
A)

CpaBHUBAIOT NOIYYEHHOE 3HAYEHNE C KPUTHUECKUM L, (P) u3 tabmnupr 3.4. Ecin

OpU JaHHOM 4YHCIIE TPUEMIIEMBIX pPE3yJbTaToB 3HaueHHMe [ OKa3bIBaeTCs MEXIy
KPUTUYECKMMHU 3HAYEeHUAMU IIpH HajexkHocTsx Py u Ps ¢ HajexkHOCTBIO BHIBOJA, GONIbIIEH
P,, MOXHO cumMTaTh, YTO «BBHICKAKMBAIOLIEE» 3HAYEHHE COAEPKHUT TPYOYIO OIMHOKY M €ro
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Clie1yeT UCKIIIOUHTD.

3amMeTuM, 4TO €CIU HaJACKHOCTh OKAXKETCSl HEJOCTaTOYHOM, TO 3TO CBUJIETEIHLCTBYET
He 00 OTCYTCTBHM TpyOOH OMIMOKH, a JIUIIb 00 OTCYTCTBUU JIOCTATOYHBIX OCHOBAHMM ISt
UCKJTIOYEHHS «BBICKAKMBAIOIIIET0» 3HAYCHUSI.
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Tabmauua 3.4

n P 0,95 0,98 0,99 0,999
5 3,04 4,11 5,04 9,43
6 2,78 3,64 4,36 7,41
7 2,62 3,36 3,96 6,37
8 2,51 3,18 3,71 5,73
10 2,37 2,96 3,41 5,01
12 2,29 2,88 3,23 4,62
14 2,24 2,74 3,12 4,37
16 2,20 2,68 3,04 4,20
18 2,17 2,64 2,98 4,07
20 2,14 2,60 2,93 3,98

5. O1eHKa TOYHOCTH MPOU3BEACHHBIX ONBITHBIX H3MEPCHUH.
[Inanupyemasi 1 MpoU3BEICHHASI TOYHOCTh OMBITHBIX U3MEPEHUN MOTYT HE COBIACTb.
[Ipy HaNMMUMK OMBITHOTO Psiia U3MEPEHHBIX BEIMYMH BCETJa CIIECIYET MPOU3BECTH OIECHKY
TOYHOCTU TMPOU3BEICHHBIX M3MEPEHUH. OTa TOYHOCTh BBIPAKAETCS C TMOMOIIBIO
JIOBEPUTEIILHBIX OLICHOK. Ilpu omnpenieieHun JOBEPUTENIBHBIX OLIEHOK IPHUHITO, YTO OHHU
MMEIOT CHMMETPUYHBIN XapakTep, T. €.
X—cs<a<X+cumula—X| < ¢
Benuuuna £ onpenensiercs Mo 3aJaHHON JTOBEPUTEIbHON BEPOSTHOCTU (HAJAC)KHOCTH
ornenku) P. OObyHO HazexxHocTh P 3amaercs B BUAE OJHOTO U3 TPEX YpPOBHEM:
0,95,0,99,0,999
1) B ciydae M3BeCTHOT'O 3HAUCHHSI CPETHEKBAIPATUICCKON OMHOKY T .
JloBeputenbHas OLIEHKA UMEET BUJ]
la—X| < t(P)-—
Jn
rae 3Hauenue t(P) ompenensieTcss 1o 3aJaHHON JOBEPUTEIBHOM BEPOSATHOCTH P 1o
tadmue 3.5

Tabawnma 3.5
P 0,95 0,96 0,97 0,98 0,99
t(P) 1,960 2,054 2,170 2,326 2,576

2) B cimyvae HeM3BeCTHOTO Ha3HAYCHUS CPEIHEKBAIPATHIECCKOM OIMOKH J.
BmecTo cpennekBanpaTHyHON OMIMOKHU MCTIONB3YIOT SMIupruyeckuil cranaapt S. [pu
9TOM JIOBEPUTEIIbHASI OLICHKA UMEET BU/]L

_ S
—X| <t(P,K)-—

rne t(P, K) — kosdpounuent CrpromeHTa, oOmNpeAeaseMbli Mo Tabmuine 6 B
sapucumoctn ot K =n — 1,
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Tabauma 3.6

K=n-1 | JloBepuTenbHble ypOBHU K=n-1 | JloBeputenbHble ypOBHU
95% 99% 99,9% 95% 99% 99,9%

1 12,71 63,66 - 15 2,13 2,95 4,07
2 4,30 9,93 31,6 20 2,09 2,85 3,85
3 3,18 5,84 12,94 30 2,04 2,75 3,65
4 2,78 4,60 8,61 50 2,01 2,68 3,50
5 2,57 4,03 6,86 100 1,98 2,63 3,39
6 2,45 3,71 5,96 200 1,97 2,60 3,34
8 2,31 3,36 5,04 500 1,96 2,59 3,31
10 2,23 3,17 4,59 1000 1,96 2,58 3,29

JlabGoparopHasi pabora Ne4
#lIpakTuyeckuiiPaznen
HPGI[HO‘{TI/ITGJ'IBHBIG gucna. P AABI NPECANTOYTUTCIBHBIX YHUCCEII.

[lenr paGoter: 1. Ha TeopernueckoM ypoBHE O3HAKOMUTHCS C MPUHIUIAMHU
MOCTPOCHUSI ~ CUCTEMBI  MPEANOYTUTENBHBIX  YHCEl W CTAaHJApPTHBIMH  PsIaMH
MPEANOYTHTEIRHBIX — umcen; 2. Hayuumtes mpakTudecku  paboTtatb ¢ psgaMu
MPEAMOYTHTEILHBIX YHCEIL.

OO01Me CBEIeHNS.

B pa3nmuuHBIX BHIAX MPAKTUYECKOH JCATEIBHOCTH HCIOJIB3YIOTCS PSAIABI YHCE,
XapaKTePU3YIONIUE OJHOPOIHBIC BEIIMUUHBI (OyMaXKHbIC JCHE)KHBIEC 3HAKH, Macca MITYYHbIX
XJIe000YJIOUHBIX HM3/AENUi, Macca (PacOBaHHBIX MPOAYKTOB MUTAHUS U JIP.). JOJDKHA OBIThH
oOIasi OCHOBa BCEX PSJOB YHUCEN, WCIOJIb3yeMbIX B craHmaptu3anuu. C STOW LeJbio
pa3paboTaHa W TPHUMEHSETCS CHUCTEMa MPEANOYTUTEIBHBIX YHCEN, Ha OCHOBE KOTOPOM
BBIOMPAIOTCS 3HAYCHUS CaMbIX Pa3IMYHBIX [TapaMETPOB.

[IpUHIMIBI NOCTPOEHNS CHCTEMBI MPEINOYTHTEIbLHBIX YHCEL.

Psiib1 IpeATIOYTUTENEHBIX YUCEIT JOJKHBIL:

- NIPEJICTABIIATh parroHAIBEHYIO CUCTEMYy  Tpajaluu, MaKCHUMAaJIbHO
COOTBETCTBYIOIIYIO MOTPEOHOCTSIM POU3BOJICTBA U IKCILTyaTalllu;

- ObITh OECKOHEYHBIMH KaK B CTOPOHY MaJbIX, TaK W OOJIBIINX BEJIHYWH, T.€.
JOIyCKaTh HEOTPAHUYCHHOE Pa3BUTHE TAPAMETPOB;

- BKITIOYATh BCE JCCITUKPATHBIC 3HAUCHUS JIFOOOTO YMCIIa psiia U eAUHUILY;

- OBITH MMPOCTHIMU U JIETKO 3aITOMHUHACMBIMH.

OCHOBO# MOCTPOEHUS PAAOB MPEATOYTUTEIBHBIX YUCEN SIBIISIFOTCS apH(PMETHICCKHEC
Y TEOMETPHUCCKHE MTPOTPECCHH.

Apugmemuyeckas npoepeccusi XapakTepHa TEM, 4YTO pa3HOCTb 3HAYEHHUH JBYX
COCEHMX YJICHOB OCTAeTCsl HEM3MEHHOW BO BCEM JIUAra3oHe psa, T.e.

N,—-N,,=d=const wm N, =N, +d-(n-1),

rrue N, u Npy — 3HaueHne cmexHbIx yncen psaa (N; —epBoe 4ucio);

d — uHTEepBa (Pa3HOCTbH) 3HAUCHHH JIBYX COCEJHUX YHCEIT;

N — MOPSIAKOBBIA HOMEP YHCIIa Psija.

Hocmouncmesa psoa apugpmemuyeckoii npoepeccuu. MPOCT, HE TPeOYeT OKPYTICHHS
yncen.  Hedocmamok — paoa  apugmemuueckou  npozpeccuu:  OTHOCHUTEIbHAS
HEpPaBHOMEPHOCTh, T.. HelenecooOpa3Has pa3peKeHHOCTh 3HAYEHHM B 30HE MallbIX
BEJIMYMH M MX CTYIIEHHOCTh B 30HE Oonbiiux BenuyuH. [loatomy apudmernyeckue
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MPOTPECCUU B CTAHIAPTU3AIUU TPUMEHSIIOTCS PEAKO.

Cmynenuamo-apupmemuuekue psaobt — Ppsabl, B KOTOPBIX HWHTEpPBaJl 3HAYCHUU
SIBJISIETCS] TIOCTOSTHHBIM HE IS BCETO psijia, a JIUIIb JJIsS onpeielieHHoN ero JacT. [Ipu aTom
JUTSL MAJTBIX TUTIOPAa3MEpPOB UHTEPBAJ IPUMEHSIECTCS MEHBIITUM, a JJIsI OOJIBIITNX — OOJIBIIIAM.

OneIT cTaHgapTU3alUM TOKa3al, 4YTo Haubosiee YyIOOHBIMHU SIBISIOTCS PSbI
MPEAMOYTUTEIBHBIX YHCE, TIPEICTABIISIIONTNE TEOMETPUUSCKYIO TIPOTPECCHUIO.

T'eomempuueckue psovl — pAbl YUCEN C TOCTOSHHBIM OTHOIIEHHUEM JBYX CMEXHBIX
WICHOB PsAJa; KAKIBIA WIEH psfa SBISETCS MPOU3BEACHUEM NPEABIAYIIETO YjeHa U
MOCTOSTHHOM [IJIsl TaHHOTO psifia BEJIIMYMHBI, HAa3bIBAEMOW 3HAMEHATEJIeM TeOMETPHUYECKOM
IIPOTPECCHUH.

N, =C-d"*
rae C — moboe yncno;
d — 3HAMEHATEeIb MPOTPECCHU;
N — MOPSIIKOBBII HOMEP UWIeHa psija.

3aoaua Ne 1 Haittu nuametrpbl meTpuueckux pe3pd (mo I'OCT 8724-81) c
MPUMEHEHHEM CTyIIeHYaTO-apu(PMeTHIeCKON MPOrPeCCU.

Pewenue.
Tabnuua 4.1
Jlnamna3oH rpymnmsl | PazHocTh Mexay cMexHBIMH | [luameTpel METPUYECKUX
HOMMHAJIBHBIX Pa3MEpPOB, MM | pa3MepaMu, MM pe3pd, MM
1-11 0,1
1,2-2,2 0,2
2,5-6,0 0,5
7-12 1
12-24 2
24-48 3
48-80 4
80-150 5

3adaua Ne 2 CpnenaTh CpaBHHUTENBHBIM aHAW3 HCIIONH30BaHUS apudMeTHueckon u
TEOMETPUUECKON MpOTpeccuu JUisl YCTAHOBJIECHUS psja JUaMETPOB KPYIJIOTO TMpoKaTa,
COCTOSIIIETO U3 CEMHU YJICHOB, MPU PAaBHOMEPHO YBAJIMBAIOIIEMCS 3HAYECHUU JHUAMETPOB, B
MHTEpBaJie BeNn4uH oT 3,15 10 50 MMm.

CTanJapTHbBIE PSAbI NPEINOYTHTEIbHBIX YHCE.

MHOroneTHUM MEXIYHApOAHBIM ONBITOM YCTAaHOBJIEHO, YTO JJISI YAOBJIETBOPEHHS
HYXJ T[POMBIIIJIEHHOTO MPOU3BOACTBA JOCTATOYHO IIOJIOXKUTH B OCHOBY psla
MPEANOYTUTENIBHBIX ~ YUCENT ~ I'€OMETPUYECKOE  MTPOTPecCMd  CO  3HAMEHATENSIMH,
MpeACTaBICHHBIMU B Tabmuie 4.2.

Tabmuma 4.2

O603HaueHue 3HamMeHaTenb psaaa
OCHOBHOT'0/BCIIOMOI'aTEIBHOIO Oxkpyraenue 3HaueHust Qg | Tounoe 3HaueHnue Qy
psna

R5 1,6 8/10

R10 1,25 1910

R20 1,12

R40 1,06 %10
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910

R80 1,03 810
R160 1,015 18910

Hannsie psaasl pernamentupoBanbl ['OCT 8032-84 «IIpenmodrurenpHbple yucna u
PAIBI IPEANOYTUTEIBHBIX YHCEID.

Uucno B ycmoBHOM o6Oo3nauenun psga (RS, R40 u np.) mpencraBmsieTr coboi,
CJIEJIOBATENIbHO, CTENEeHb KOpHS W3 10 M B TOXKEe BpeMsl IOKa3bIBAET YUCIIO YJIEHOB
MIPOrPECCHUU B OHOM JECATUYHOM MHTEpPBAJIE.

[IpenmnouturenbHble YKCIa MPEICTABISIOT COOOW OKpYTJICHHBbIC 3HAUYCHHS YJICHOB
psAla TaHHOW IPOTPECCHIO.

Utensl mporpeccuu, pacnosnoxxeHusle B untepBane or 1,00 go 10,00 cocraBusroT
HCXOIHBIN psf (cM. TabJI. IprIIoKeHHE 2).

Psanpl mpeAnodYTUTENbHBIX YKMCET HE OTPAaHUYMBAIOTCS B OOOUX HAMPABICHUSX, MPH
9TOM MpPEANOYTUTENbHbIE ynciaa MeHee 1 u Oonee 10 monyyaroT AeieHUEeM WIH YMHOKEHUEM
YJI€HOB UCXOHOTO psiaa Ha yuciuo 10, 100, 1000 u Ta.

[Ipy HEOOXOAMMOCTH OTpAaHUYEHUS OCHOBHBIX PSJIOB B HMX 0003HAYEHUAX
YKa3bIBAIOTCS MPEEIbHbIE WIEHBI, KOTOPbIE BCEr/1a BKIIIOYAIOTCSI B OTPAHUYEHHBIE PSIBL.

3aodaua Ne 3 HanucaTh psibl:

R5 (1,0... ... 25,0)

R10 (0,125... ... 1,25)

R40 (56.0... ... 118)

Br160poyHbIe psbl NPEANOYTUTENbHBIX YUCEIL.

Br16opounbie psaapl MPEANOYTUTENBHBIX YHCEN MOJy4YaloT OTOOpOM Kaxkjaoro 2, 3,
4,...n-0ro 4jieHa OCHOBHOT'O WJIM JIONOJHUTEIBHOIO psAJa, HAYMHAS C JIO00ro ujieHa psja.
O6o3HaueHre BBIOOPOYHOTO psAZia COCTOMT M3 00O3HAYEHHUS HCXOJHOTO OCHOBHOTO psija,
MocJie KOTOPOTO CTAaBUTCS Kocast uepta u yucio 2, 3, 4, ...n (R40/4, K 80/3). Eciu psn
OrpaHUYeH, 0003HAYECHHE JIOJKHO COJEP)KaTh WICHbI, OIPAaHUBAIOLINE PAJ; €CIU psl He
OTpaHHMYEH, JOJKEH OBITh YKa3aH XOTsI Obl OJJUH €ro YJIeH.

3aoaua Ne 3 Hanucats psif:

R5/2 (1,0 ... ... 100,0)

Tabnuua 4.3 IIpeanouruTenbHble BHIOOPOYHBIE PSABI MPEANOYTUTEIBHBIX YHCET.

Boei6opounsie | R R R R R R R R R R R
psbI 5/3 | 5/2 |10/3 | 10/2 | 40/8 | 20/3 | 20/2 | 40/4 | 40/3 | 40/2 | 80/3

OxpyrieHHoe
3HAaYEHUe 4 125 2 16 | 16 | 14 |125]125| 118 | 1,12 | 1,09

3HAMEHATENs
psina Qg

OCHOBHBIE
PAIBL, R5 R5 R10 | R10 R20
AMEIOIIHE TOT
Ke
3HaMeHaTelb

N3 BBIOOPOUYHBIX pSAJOB C OJUHAKOBBHIM 3HAMEHATENEM MPEANOYTCHHE CIETyeT
OTJaBaTh psNy, COAepXkalleMy | WM 4Mcio, eAMHCTBEHHOW 3Hadaled nu@poil KoToporo
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spisiercs 1 (manpumep: 0,1; 0,01; 10; 100 u ap.).

3aoaua Ne 5 BpiOpaTh COOTBETCTBYIOIIMHA MPEANOYTUTENBHBIN Pl IPU CIAEAYIOIMIMX
MCXOJHBIX IaHHBIX: MapaMeTp — macca; MHTepBai rpagauuu 7,4 10 21 Kr; IUIOTHOCTH
rpajanyu 7 CTyNeHel B mpenenax nHTepBaia rpaaluy.

3adaua Ne 6 BeiOpaTh COOTBETCTBYIOMIMM MPEANOYTUTENBHBIN PSII IPU CIIETYIOMINX
UCXOJHBIX JAHHBIX: MapaMeTp — auaMeTp; uHrepBan rpagamuu 0,3 10 4,4 aM; MIOTHOCTH
rpaganyy 9 CTyleHel B Mpeiesiax NHTEpBaja rpagaluu.

JlaGopaTopHasi pabora NeS
#lpaxkTnueckuiiPa3aen
BnusiHnue oTka30B Ha Moka3arenu KadecTBa (YHKIIMOHUPOBAHUS CUCTEM
BOJIOCHA0XKEHUS.

Ilens paboter: 1. Ha TeopeTnueckoM ypoBHE U3YUUTh OMPEACIICHHE U BUIbI OTKA30B B
CHUCTEeMax BOJOCHAOXeHUs (Ki1acCu(pUKAIMS B 3aBUCUMOCTH OT MOJIHOTHI M Ka4eCTBa OTKa3a,
KiaccupuKauss B 3aBUCUMOCTH OT OTKa30B BHEIIHUX CHCTEM), CXEMy IIpoliecca
(GYHKIIMOHUPOBAHUSI CHUCTEMBI BOJOCHAO0XKEHUS W BO3MOXKHOCTh €€ Tepexojia U3 OJHOTO
COCTOSIHUSL B JIPYTO€,BH/IbI HAPYIICHUI HOPMAJIBHOT'O KaueCcTBa BOJ0OOECTICUEHHSI OOBEKTa B
pe3ynbTate OTKa30B B CHCTEMax BoOJOCHaOkeHus. 2.Ha mpakTuueckoM ypoBHE H3YYHTh
BIIUSIHUE OTKA30B Ha IMOKA3aTeNN KauecTBa (DYHKIIMOHUPOBAHUS CHCTEM BOJJOCHA0KEHUSI.

OO01Me CBEIeHNS.

1. Omka3zvl cucmemvl 6000cHabICEHUS — COOBITHSA, 3AKIIOYAIOIINECS B HAPYIICHUH
HOPMAJILHOTO BBITOJIHEHUS €10 QyHKIMI BojiooOecriedeH s CHa0kaeMoro 00beKTa.

Hapymienust MOTYT COCTOSITH B:

-HEJIOMyCTUMOM CHIKEHHH YPOBHS BOJ00OECTICUCHUS;

-TIOJTHOM TMIPEKPAIICHUH MTOa4d BOIBI TOTPEOUTEINSIM (TIOJHBIN 0TKa3);

-HEIOMYCTUMOMYXY/IIIIEHUY Ka4ueCTBa M01aBa€MOM BOJIbI;

-TPEBBIICHUN (DAKTUIECKOM MOTPEOHOCTH BOJIBI HAJ| 3aIIAHUPOBAHHOM.

Omxas npupooHo2o UCmMoyHUKa — TPENICTABISET COOOM OMacHOCTh ISl HAPYIICHUS
paboThl CUCTEMBI BOJIOCHAOXKEHHS, UCIIOJIB3YIONIEH OJIMH MCTOYHUK, U MOXKET MPHUBECTH K
MOJTHOMY OTKa3y CHCTEM BOJOIOauH.

Omka3z cucmemsl nooauu 21eKmpodrHepeuy— HapyliaeT padoTy HACOCHBIX CTaHLIUM,
MOXKET BBI3BATh BPEMEHHBIN IEpPEephIB B IMMOJa4Ye BOJIBI MOTpPeOUTENSIM (IOJIKEH OBITh
MPEAYyCMOTPEH PE3EPBHBIN UCTOYHUK IJIEKTPOIUTAHMUS ).

Omkaz no 6HYMpEeHHUM NPUYUHAM — 6pE3YJIbTaTe TMOBPEKIACHUS U aBapuil
OTJIENIbHBIX COOPY>KEHHM HIIU 3JIEMEHTOB CUCTEMbI (HanboJiee YacThli BUJT OTKa3a).

Bce paccMoTpeHHBIE BHABI TOBPEXKICHUM pPa3IWYHBIX JJIEMEHTOB CHCTEMBI
BOJIOCHA0KCHMsI BBI3BIBAIOT CHIDKCHHE KadecTBa €€ (yHKIuoHupoBaHus. Ecim atm
CHIDKCHHSI TPEBOCXOJST JIOMYCTHUMBIE TIPENebl CHUXKEHHUS BOAOOOECIeUeHus, TO
MIPOUCXOUT OTKA3 CUCTEMBI.

2. @akr oTKaza MOXET OBITh YCTAaHOBJICH JIHMIIb B pe3yJbTaTe CpaBHEHUS
dakTUuecKUX  MOKazaTeled  KayecTBa C  HOPMATHBHBIMU.  XapakTep Ipoliecca
(GYHKIIMOHUPOBAHUSL CUCTEM BOJOCHAOKEHUS U BO3MOXKHOCTb WX TMEPEXOJ0B M3 OJIHOTO
COCTOSIHMSI B JIpyro€ pasJIMuHbl JUIsl pPa3du4yHbIX BHAOB cucTeM. B cucremax c¢
JNETEPMUHUPOBAHHBIM U YIIPABIISIEMbIM MIPOIIECCOM BOJIONOTPEOSCHHS (PAaKTUUECKUI PEeKUM
BOJIONOTpEOJICHNs TP HOPMaJIbHOM paboTe coBiajaeT ¢ 3amjiaHupoBaHHbiM. Ha puc. 5.1

50



MOKa3aHa CXema Takoro mpoiiecca. UucieHHsle noka3arenu (yHKIHOHUPOBAHUSI CUCTEMBI
3amaHbl: npsMas 1 — rpaduk mojauum 3agaHHOTO (TIOCTOSIHHOTO) pacxoja; mpsamas 2 —
rpaduk (¢akTHUECKON IMOJaYu BOABl CHUCTEMOH BOJOCHAOXKeHMs (TMpuU €€ HCIpPaBHOM
COCTOSIHUM); TpsiMasi 3 — TMpeNesbHO JONMYyCTUMBIH YpPOBEHb BPEMEHHOI'O CHIDKEHHUS (TI0
YCJIOBUSIM TEXHOJIOTHYECKOTO Tpoiiecca); mpsiMas 4 — MOJIHOE PEeKpaIieHue MoAa4u BOJIbI.

1 2

IMepuon Hadawaenuid, T

Puc.5.1

3. B pe3ynbrare OTKa30B B CHCTEME BOJOCHA0KECHUS MOTYT TPOUCXOIMTH
CJICITYFOIIIVE BHUJIBI HAPYIICHU HOPMAJILHOTO KadecTBa Bojoo0eceueHus 00beKTa:

a)BpeMeHHOe CHUMCeHUe nooauyu, He oOocmuearoujee npeoeibHo O0O0NYCMUMO20
yposns. IlycTh TIMTENBHOCTh TUX TEPUOIOB OyAeT Iy, Iy, I3, A KaXKIOTO IMEepuoja
ray6uHa cHIDKEHHS hi<hyopy.

0)8pemennoe cHuUdCeHUe nooauu Hudce NpederbHO OONYCMUMO20 YPOBHSA, mM.e.

yacmuuHvle omkazvl cucmemvl. JITUTENBHOCTh ATUX MEPUONOB OyneT 1, tp, ... U T.I.;
riay6uHa CHIKEHHAh >Ny opy.
B)nepepuiébl  nodayu  800bl  NOmMpeOumensam. B kauwectBe  OlleHKH

(YHKIMOHUPOBAHUS B JAHHOM CJIy4ae MOKET UCIO0JIb30BaThes kputepuit XTig (B rox).

3adaua Nel . VI306pa3uth MaTeMaTHYECKyI0 MOJENb (PYHKITMOHUPOBAHUS OTACIBHOTO
AJIEMEHTAa CHUCTEMBbl BOJOCHaOXeHHs (T. €. MOTOK OTKa30B), €CJIM H3BECTHO, MOMEHT
BKJIIOUEHHUS 3JIEMEHTa B pa0OTy HacTymaeT 4epe3 6 4. mocie HacTyruleHus 1-ro oTkasa;
MOMEHT 2-TO OTKa3a npousolen yepe3 18 4. mocie HacTymuieHus 1-ro oTkasa; JJIMHA OTKa3a
5 gacos; yepe3 11 yacoB mocne 2-ro 0TKa3a HapyUIMJIOCh HOPMAJIbHOE (DYHKIIMOHUPOBAHHE
aneMenTa. JlaHHyl0 MOJeNlb MPEeACTaBUTh Ha rpaduke moJayu 3aJaHHOrO pacxoja (mpsmas
1).

3aoaua Ne2 V1300pa3uTh NpenbIAyIIYI0O MOJEIb C YCIOBUEM, YTO BpPEMEHHOE
CHIKeHHe mojaayu (oTka3 Nel) He MOCTUIIO MpenenabHO JAOMYCTUMOTO YPOBHsSI; OTKa3 Ne2
MIPOUCXOJIUT HHKE JOIMYCTUMOTrO YpOBHsI; 0TKa3 Ne3 mpezcTaBisieT coO0i mepephiB Mojauu
BOJIBI.

3aoaua Ne3. HauepTuth cxemy (pyHKIMOHHUPOBAHHS SJIEMEHTA CUCTEMBI
BOJIOCHA0KEHHUS U OTPEJIEIUTD MPOIOJKUTENBHOCTD TPOBEICHUST HAOIIOICHU, €CIIH:
HacTyruieHue otkasza Nel mpouzomnino uepes 48 4 nocje Hadaia HabIoAeHu, 2-T0 U 3-T0
0TKa30B — uepe3 24 4 1ocjie BOCCTaHOBIEHUS (YHKIMOHUPOBAHUS CUCTEMBI
COOTBETCTBEHHO M3-3a 1-r0 1 2-r0 0TKa30B. [lepnona Kaxxq0ro 0TKa3a CoCTaBiseT
COOTBETCTBEHHO 2, 4 u 1 4. OkoHuaHU€e HAOIIOICHUI HACTYMHIIO Yepe3 6 4 Tociie
BOCCTaHOBIICHUS (DYHKIIMOHUPOBAHUSI CUCTEMBI M3-3a 3-T0 oTka3a. Otka3 Nel — Huke

o1



MPEISIIBHO IOMMYCTUMOTO YPOBHsI, 0TKa3 No2 — MoJIHOE MPEKpaIleHrue 0Ja4uy BOJIbI, OTKa3
Ne3 — BbIlIE IPENIENBHO AOIYCTUMOTO YPOBHS. Q pes =100%, Q1=15% ot Tpebyemoro, Qu=0.
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JlabopaTtopHasi paGoTa Ne6

#l1pakTnueckuiPasgen
O6paboTka CTATUCTHISCKUX MaTEPUAIOB IO pe3ybTaTaM HaOJI0ICHUH 32
(YHKIIMOHHPOBAHHUEM JIEMEHTOB CUCTEMBI BOJIOCHA0KEHUS.

[lenp pabotel: 1. Ha TeopeTHYeCKOM YypOBHE H3YYHTh IOHATHE JHUCKPETHOW W
HEIPEPHIBHOW CIyYalHOW BEIIMYUHBI, MOHATUSA : MAaTEMaTHYCCKOE OXKUIAHHE, TUCIICPCHS,
CpeIHEKBaIPATUICCKOE 3HAUCHUE, CTAaHIAPTHOE OTKJIOHCHHUE CITyYalHOW BEIIMYUHBI.

OO01me cBeIeHus.

CnyyaliHple BEJTUYMHBI MOTYT OBITh JUCKPETHBIMH HJIM HempepbIBHBIM. ClrydaiiHas
BeJIMYMHA & HaA3bIBACTCS JUCKPETHOM, €CIAM HMMECTCS KOHCYHOE WM CUYETHOE YHCIIO

3HAUYEHUH Xj, Xp,..., Xp, KOKIOE U3 KOTOPBIX ClydailHas BenudyuHa & MOXET MPUHUMATh C
COOTBETCTBYIOIIMMH BEPOSTHOCTSIMH WX TOSBICHUA pPi1, P2, ..., Pn, HpUueM X p=1.
Bripaxenue Buna

Xiy Xgyeeey X oo

Pys Pyreees P

HA3BIBACTCS PSIIOM paclpesieNieHus CIIy4ailHOM BEeTUYUHBI &.
Marematuueckoe  OxujaHue (CpeaHee 3HAUYCHHME) CIydyalHOW  BEJIUYUHBI
onpenensiercs no hopmyie

ME =2 xp,
k
Hucniepcus cydaifHOW BEIMUMHEI § onpeensercs no Gopmyie

D& =M(&-M&)* =M&* —(M&)*
Jlucrniepcus sBISIETCS MEpOM pa3dpoca BO3MOKHBIX 3HAUCHUH CITyIaifHOW BETMYHHBI.
CnyyaliHas BenuMuMHA & Ha3bIBAETCA HENPEPHIBHOM, €CIM OHA MOYKET MPUHUMATh
mo0bIe YHCIIEHHBIE 3HAUEHUs M3 HEKOTOporo uHTepBana (A, B), KOTOpbI MOXET OBITh H
OCCKOHEYHBIM, C BEPOSITHOCTSIMHU

b
P(a,b):_[f(x)dx ATl all b0 B,

rae f(X) — mrorHocTs BepostHoctu, f(X)>0.
OyHKIMS pacrpeieNIeHus CIIy4aiiHONW BETUYHHBI & ONPEAEISeTCS BhIPAKEHUEM

X
F(x) =] f(x)dx
A
CpenHee 3HaueHue (MaTeMaTHUYECKOE OKUJaHUE) CITyYalHON BEIMUYUHBI PaBHO:
B
M & = [ xf (x)dx
A
CpenHekBagpaTuyecKoe 3HaYeHUe CydaiiHON BEIMUMHbBI (MOMEHT BTOPOTO MOPSIKA)
B
M &2 :Ixzf(x)dx
A
JUJ1sl IOJOKUTENBHBIX CIIy4ailHbIX BeJIMYUH IpH A=0 1 B=c0 mO0XKeT ObITh NPUBEEHA
K BUIY
ME?2 =2 j XP(x)dx, H (X) =1— F(X)
0
[TonoxuTenpHbIM KBaAPATHBIA KOPEHb U3 AUCIIEPCUU
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Ha3bIBAlOT CTAHJAPTHBIM OTKJIOHEHHEM ciydailHoW BennuuHbl & CraHaapTHOE
OTKJIOHEHHME UMEET Ty K€ Pa3MEPHOCTD, YTO U CIIydaiiHas BEJIMYNHA.

Pexxum orOGopa BOJbBI MOTPEOUTENSIMH U3 CUCTEMBI F'OPOACKOTO BOJONPOBOAA, T.€.
KoJIeOaHNEe BO BpEMEHH CYMMAapHOT'0 pacxo/ia BOJbl, 3aBUCUT OT Pa3HOOOpa3HbIX COOBITHIL, U
YCTQHOBJIEHUE KaKUX-TUOO UMCIEHHO BBIPAKEHHBIX INPUUMHHBIX CBSI3€d MEXAY ATUMHU
COOBITHSIMM U KOJMYECTBOM OTOMpPAaeMOM BOJbI B OTHEIbHBIE MOMEHTBI BPEMEHH HE
HpeCTaBIseTCs] BO3MOXKHBIM. [l03TOMYy BEIMUMHBI CYyMMapHBIX OOBEMOB pacxojia BOIbI
rOpOJIOM B OTZAEJIBHBIE NIEPUOJBI BPEMEHH, U B YaCTHOCTU B OTIENbHBIE YACHI CYTOK, MOT'YT
paccMaTpuBaThCs Kak ciydaiiHble BenuuuHbl. [Ipouiecc (QyHKUIMOHMpPOBaHUS MOAOOHOM
CUCTEMBI MAaCCOBOT'0 OOCITY)KMBaHUS JOJHKEH pacCMaTpUBAThCs KaK CIy4alHbINA MpoLecc.

N3yuenue u cOOTBETCTBYIOMUI aHAIN3 (PaKTUYECKONH pabOThl IEHCTBYIOIUX CHCTEM
BOJIOCHA0KEHHS TIO3BOJISICT MOTYYUTh HEKOTOPBIE YMCIEHHO BBIPAKEHHbIE XapaKTEPUCTUKU
M3MEHEHHSI BO BPEMEHHU YaCOBBIX 00bEMOB BOJONOTPEOIECHUS Il TOPOJOB, PA3IUYHBIX 110
YUCJIEHHOCTH HAaCEJICHMs], KIMMaTHYEeCKOM 30HE, CTENEHH MHAYyCTpHanu3anuu u T. 1. Ha
OCHOBaHMM COOpaHHBIX M OOpaOOTaHHBIX CTATUCTHUECKUX MATEPHAIOB MOXHO IMOJYYUTh
HEKOTOpbIE 3aKOHOMEPHOCTHU U3MEHEHHS BO BPEMEHH 00BEMOB BOJIONOTPEOIICHNUS, OLIEHUTD
YUCJICHHO BEPOSATHOCTH MOSBJICHHUS MX PA3JIMYHBIX BEJIWYWH, a TAKXKE IOBTOPAEMOCTHh H
JUIUTEIBHOCTb.

[Tonyuennoe B  pe3yiapTaTe  HaOJNIOJEHUI  WJIM  ONbITA  YUCIO  aBapui
paccMaTpMBaeMoOro JJIEMEHTA 3a OIPEICICHHBIM INEPHOJ BPEMEHH €CTh ClydaiHas
BenuuuHa. [Ipu HaOIr0AeHNN M3MEHEHU 00bEeMOB BOJONOTPEOICHHS MM PACXOJ0B BOJBI
IIPUPOJHOTO MCTOYHMKA IIOJYYCHHBIC YMCIICHHBIE 3HAYCHUSA WX SBISAIOTCSA CIIy4alHBIMHU
BenuurMHaMu. O0beM BOJOMOTPEOIEHUs, PACXO/ BOJAbl MCTOYHUKA, YPOBEHb BOJBI B pEKe
CyTh HENpEphIBHbIE CIIy4ailHble BEIUYMHBI. YHCIO OTKa30B (aBapuil) 3JE€MEHTOB CHCTEM
BOJIOCHA0KECHHUSI SIBJISICTCS IUCKPETHOM CIy4aifHON BETMUNHOM.

B kayecTBO uHMCIEHHOTro mpuMepa OOpabOTKHM CTATUCTHYECKUX MaTEpHAaJIOB
paccMOTpHUM TOCTpoeHHE Tpaduka PyHKIIUU pacTpeeseHUsT TaKOM ClIydyalHOW BEJIMYWHBI,
KaK 4YMCJIO CHIDKEHUH (HMXKE JOMyCTMMOro) o0ObeMa NOoJaud BOJBl HEKOTOPOMY
noTpeduTento, T. €. Yucio oTka3zoB. Habmionenus Benuck B Tedenue 20 net. PesynbraTsl
HaOII0/IeHUI TTPUBEICHBI B Ta0. 6.1.

Tabmuma 6.1
Togwl 1-i 2-n |3 | 4-n 5-i 6-i 7-n |81 |91 10-1
HAOIIOICHUN
Yucmo 1 2 5 3 2 1 0 2 1 0
OTKa30B B Ir'oJ

[Tpogomxenue Tabmuis 6.1

Toget 11-n | 12-n | 13- | 14-in | 15-;1 |16-1 | 17-in | 18- | 19-i1 | 20-i
HaOIIOIEHUI

Yucao 2 3 1 4 2 7 8 4 2 1
OTKa30B B

roj

DTa mepBUYHAs 3aMKHCh YUCIA OTKA30B MO3BOJSET MJISl KaXXJOTO TAKOTO 3HAYEHUS
BBIYUCIIUTH COOTBETCTBYIOILIYIO BEJIMUMHY CTATUCTUYECKON BEPOATHOCTH €€ MOSIBJICHHUS.
3anuchk BEIYUCIICHUH TTpUBeeHa B Ta011.6.2.

54




Tabauma 6.2

Ywucio oTka3oB B roj | Uucio jet, B Crartuctuueckas Haxkonnennas
KOTOPBIX BEpPOSITHOCTH yacToTa 0TKazoB, N
HaOII01AJIOCH Pi=m;/n nossneuus
JTAHHOE YHUCIIO OTKa30B, %
OTKa30B

0 2 0,1 0,1

1 5 0,25 0,35

2 6 0,3 0,65

3 2 0,1 0,75

4 2 0,1 0,85

5 1 0,05 0,9

6 0 0 0,9

7 1 0,05 0,95

8 1 0,05 1

Ha puc. 6.1 mokasan rpadyk CTaTHCTHUECKOH (DYHKIIUH
F'(X)=Y.p (£ =X,) pu X <X
k

Opnunara mepBoil Touku rpaduka, coorBercTByromas 0, Oynmer 0,1; manee s
KaX/I0r0 CJIEAYIOLIEro 3HaueHus: abcuucchl (B MOpSAKE BO3pacTaHus) opauHaTa rpaduka
OyZeT paBHITHCS CyMME MPEIIECTBYIONINX 3HAYEHUH p*; mpy 3HaYeHUH abCLUCChI, pABHOM
8, MPOU30MAET MOCIECAHNN CKaYOK OPAUHATHI 10 3HAYCHHUS 1.

vl

1 o
¥0.90 (V0,00 pmm————

|—I

4
am}
=1
A

E ]
::'.'l
= 8
LF

.10

Cratuctiyeckas eepoatHocTs Pi %o

3 4 5 6 7 g

Unicno oTEazoE B rog

0 1

k2

Puc. 6.1

[Ipu OonbpIIOM YHCIIE 3aMEpPOB CIYYaWHBIX BEJIMYUH OOpabOTKY TMOJYYEHHBIX
CTATUCTUYECKUX MaTePHAJIOB IIeJiecO00Opa3Hee MPOU3BOJIUTh C MOCTPOSHHUEM THCTOTPaMM.
JUiss 3TOro BCIO MacCy 3aMEpEHHBIX 3HaueHUil HaOIIoJaeMo CIy4ailHONH BEIMYMHBI
pa3OMBaIOT HAa HEKOTOpbIE MHTEPBAJIbl WM pa3psAlbl: OT X; 0 Xz, OT Xp JO X3 U T. .
OnpenenseTcss YUCI0 3aMEpPOB, BOLIEIINX B KKAbIM MHTEPBAJ, U JJIs KaKI0r0 UHTEpBaJia
ompeneisieTcs 4actota M/N, rae M; — 4YKUCIO 3HAYCHWH HAOII0MaeMOM ClydaiHOM
BEJIMYMHBI, MOMAIA0IINX B KAXAbI U3 UHTEPBAJIOB, N — 00IlIee YHUCIIO 3aMEPOB.

PaccmoTrpuM B KkadecTBe mpuMepa 00paOOTKY MOJOOHBIM 00pa3oM 3aMEpEeHHBIX
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3HAYEHUW IMABOJAKOBBIX PACXOJOB BOABI B PEKE, HCIOIb3YEMOM B Kadye€CTBE HCTOYHHKA
BoJocHaOxenusi. HaGmonenus nposoauinck B teuenue S50 jet. Bee 3aMepeHHbIe BETUYUHBI
pacxo/ioB pa3OUTHI HAa CeMb MHTEpPBAIOB (pa3psnoB). JIMHA MHTEPBAIOB, T. €. B JaHHOM
Clydae auana3oH M3MEHEHHS BEJIMYMH 3aMEPEHHBIX PacXO0B, MPHUHITA OJMHAKOBOW s
BCEX MHTEPBaAJIOB,a UMeHHO 1000 M/4. Uncio 3aMEPEHHBIX PACXOJ0B B KAXKIOM MHTEPBAJIE
pUBEIEHO B Ta0I. 6.3.

Tabmuna 6.3
NHuTtepBainbl Yucno 3amepensbix | Yacrora nosiBnenus | OpauHara
3HAYEHUU pacxozioB B 0TKa30B p*=m;/n CTAaTUCTUYECKOMN
3aMEpEHHBIX UHTEpBaJIE M; KPHUBOIA
pacxooB, M/4 pacnpeneneHus
0-1000 4 0,08 0,08
1000-2000 16 0,32 0,4
2000-3000 18 0,36 0,76
3000-4000 6 0,12 0,88
4000-5000 4 0,08 0,96
5000-6000 1 0,02 0,98
6000-7000 1 0,02 1

Jns mocTpoeHuss THUCTOTpaMMBbl O OCH aOCHHCC OTKJIAIbIBAIOTCS B MaciiTade
MOCJIeIOBATENIbHO JUTMHBI BCEX HHTEPBAJIOB pHC. 6.2.

b4

e
04
03
l"m_
02
2
0.1
I |
| | |
| 1 . .
0 1000 2000 3000 4000 5000 6000 7000
Q.
Puc. 6.2

Ha  Bcex  wuHTEpBasiax  CTPOATCS  NPSAMOYIOJBHHUKM  BBICOTOM,  pPaBHOMU
COOTBETCTBYIOIIMUM YacTOTaM IOSIBIICHUSI OTKA30B (37€Ch MPEAIOIAraeTcsi, YTO UHTEPBAIBI
NPUMEPHO paBHbBI). [lomydeHHBI TakuM o0O0pa3oM CTyneH4YaTeli rpaduk 1 U ecTh
TUCTOrpaMMa.

[To Tem ke CTaTUCTUYECKUM JAaHHBIM (Tabi. 6.3), UCIOTH30BAHHBIM JIJISI TTOJTYICHHUS
TUCTOTPaMMBI, MOXET OBbITh MMOCTpOeHa U PyHKIUA pacupenenenus F*(x). s atroro myrem
NOCIIE0BATEILHOTO CYMMHUPOBAHUS BEJIMUMH YAaCTOT OT MEPBOT0 MHTEpBajia J0 MOCIEIHErO
MOJIy9uM OpAuHaThl HcKomoro Tpaduky 1. KpuBas 2 Ha puc. 6.2 anmpokcuMupyer
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cTyneHuaTsiii rpadpuk 1.

PaccmoTpenHble TpaguKH CTaTUCTUYECKUX 3aKOHOMEPHOCTEH, yCTaHABIMBAIOLIUX
3aBUCUMOCTb MEXIYy OTICJIbHBIMU 3HAYCHUSIMU CIY4YalHOW BEJIWYMHBI U YaCTOTOU
(CTaTHCTHYECCKOM BEPOSTHOCTHIO) M;i/N ee MOsIBIICHNUS, BBIIOIHIIOTCS Ha OCHOBE (PaKTHUECKU
MIPOBEACHHBIX 3aMEPOB B OMpPEEICHHON cepur HabMoAeHUN Wik onbIToB. COOTBETCTBUE
MOJIy9aeMbIX TaKUM OOpa3oM 3aKOHOB pacHpeNesieHUs TECOPETHUYECKUM B 3HAYUTEIHHOMN
CTENEHU 3aBUCHUT OT JIUTEIHHOCTH HAOJIOACHUHN, JOCTOBEPHOCTH W TOYHOCTH HMCXOIHBIX
NaHHBIX. YeM AvMHHEe psijl MPOBEACHHBIX HAONIOAEHUW M YeM BBIIIE UX TOYHOCTb, TEM
ommke OyAyT MOJYYEHHBIE CTATUCTUYECKHE 3aBUCUMOCTH K TOMY OOBEKTHBHOMY 3aKOHY
pacrpenesieHusi, KOTOPBIM CYIIECTBYET Uil PacCMAaTpUBAEMOM KaTETOPUHU CIIyYalHBIX
COOBITHH.

3amanue 1. Ykazath npoliecchl (SBJICHHS) CUCTEMbI BOJOCHA0XKEHHUS, KOTOPHIE MOXKHO
paccMaTpuBaTh Kak CIy4alHbIC BEJTUYUHBI.

3amanue 2. [Toctponth rpaduk GyHKIIMU pacmpeaesieHus] BETUIHHBI YHCIa OTKA30B.
HabGmonenus Benuch B TeueHue 15 net. Pe3ynbraThl HaOIIOACHUIA:

I'on 1- |2- |3- |4- |5 [6-|7- |8 |9-|10- |11- |12- | 13- |14- |15-
HaOmonenwii | ¥ |¥ |W |¥W |¥ |W |W | (W | | |W |® |#H |H
Yucno 2 |5 |3 |0 |6 |2 |7 |1 |3 |1 6 2 3 3 2
OTKa30B

3ananue 3. . OOpaOoTaTh JaHHbIE 3HAUYEHUN MABOJKOBBIX pAacXoJlI0B B pEKe,

UCIIOJIb3yeMON B KadyecTBe HCTOYHMKAa BojocHaOxkeHHs. OOpaboTKy MarepuaioB

MPOU3BECTH C TMIOCTPOCHHEM TUCTOTpaMMbl. Pe3ynbTaThl H3MEpeHUN MO0 HHTEpBaIaM
3

pacxoJioB, M~ /4:

0-500 | 500-1000 | 1000-1500 | 1500-2000 | 2000-2500 | 2500-3000 | 3000-3500
2 12 6 4 1 3 5

JlaGopaTopHuasi padora Ne7

#llpakTuueckuiiPasaen
Onpenenenne noka3areyie HaJeKHOCTH MPOCTEUIIINX pe3€PBUPOBAHHBIX CHCTEM U3
BOCCTaHaBJIMBAaCMBbIX DJIEMEHTOB.

[lenr paGotei: 1. Ha TeopernueckoM ypOBHE O3HAKOMUTHCS C MOHITUSMU
pe3epBUPOBAHHAs M HEPE3CPBUPOBAHHAS CHCTEMa, BOCCTAHABIMBACMBIH OOBEKT, C
MOKAa3aTesIMU Ha/IeKHOCTH — MHTEHCUBHOCTh OTKA30B, BpeMsi 0€30TKa3HON paboThI, BpeMs
BoccTaHoBIeHUs; 2. [IpakTudecku onpeaenuTh moKa3aTean HaJIeKHOCTH PEe3EPBUPOBAHHBIX
CHUCTEM M3 BOCCTAHABIIMBACMBIX 3JIEMEHTOB (110 3aJaHHIO TIPEIIOaBaTENs ).

OO01Me cBeIeHNUS.

B of0mem ciayyae TexHHUYECKash CHCTEMa BKIIOYAET KAaK OCHOBHBIC JJIEMEHTHI
MUHUMAJIbHO HEOOXOJUMBIC NJIsi BBITIOJHEHUs cHcTeMol e€ (pyHKIui, Tak U pe3epBHEIE,
KOTOPBIC MOTYT 3aMEHHTH JIFOOOM M3 OCHOBHBIX JICMEHTOB B CiIy4ae €ro OTKasa.

Ecin oOmiee 4uciao 3JI€MEHTOB CHUCTEMBI N M YHMCIO OCHOBHBIX JJIEMEHTOB M, TO
MOTYT pacCMaTPHUBATHLCS CIIETYIOIINE BO3MOXKHBIE THITHI NX KOMOWHAITUI:

- Hepezepeuposanivie cucmemsl, B KOTOPBIX N=m, T.€. JUI1 UX OC30TKa3HOW PadOTHI
Heo0XoIuMa OJHOBpEMEHHas padoTa BCEX 3JIEMEHTOB; OTKa3 JIFOOOT0 3JIEMEHTA BBI3BIBACT
OTKa3 CUCTEMBI;
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- pe3epeuposanHvie cucmemvl — IS 0€30TKa3HOW pabOTHl CHCTEMBI JOCTATOYHA
pabota omHOrO W3 €€ DJJIEMEHTOB, T.€. CHCTEMa BKJIIOYAET OJWH OCHOBHOM JJIEMEHT,
OCTaJIbHBIC N-1 3JIEMEHTOB SIBIAIOTCS PE3CPBHBIMU.

B cucremax BOAOCHAOXKEHHS HCIOJIB3YEeTCS MPHUHIIMI OOJETYEHHOTO pe3epBa —
MIPUMEHSETCS TOCTOsTHHASA pab0Ta COOTBETCTBEHHO MAPAIICIbHO BKIFOYEHHBIX 3JIEMEHTOB U
IIPEIyCMaTPUBACTCS BO3MOXHOCTh (DOPCHPOBAHHUS HMX PaOOTHI MPU OTKa3e OJHOTO WM
HECKOJIbKUX JIEMEHTOB.

Boccmanaenusaemviii 06vekm — 00BEKT, pabOTOCIIOCOOHOCTh KOTOPOro, B cllydae
BO3HUKHOBEHHSI OTKa3a, MOJJEKUT BOCCTAHOBICHHUIO B PacCMaTPUBAEMOM CHUTYallHH.
[Ipomiecc  (yHKIIMOHUPOBAHUS BOCCTAHABIMBAEMOTO DJJIEMEHTA TMPEJCTABIsACT COOOM
YepeoBaHUe TEPUOJIOB: HCIpPaBHOW pabOTHI, OTKa3a W BOCCTAHOBJICHHUS, IIOCJIE YEro
HACTyMNaeT Nepuo/i UCTIPABHOM paOOTHI.

PaccMoTpuM pe3epBHUPOBAaHHYIO CHUCTEMY, COCTOSIIIIYIO M3 N BOCCTAaHABIMBACMBIX
anemeHToB (N>1). Kaxaerii sneMeHT paboTaer, 3aTeM OTKa3bIBAaeT, BOCCTaHABIMBACTCH,
BKJIIOYAETCs B paboTy, CHOBa OTKa3biBaeT W T.A. IlycTh M — MHHUMaIbHOE YHCIIO
3JIEMEHTOB, 0TKa3 KOTOPBIX MPUBOIAUT K OTKa3zy cuctemsl (M 1). [Ipumem, 94TO OTKa3bI ITUX
3JIEMEHTOB 00Pa3yl0T MUHHMAJIbHOE HEHCIPABHOE COCTOSHHUE CUCTEMBI. TaKMX COCTOSHHIA
MOXET OBITh HECKOJIbKO, Hampumep, s (s>1). DimeMeHThI, OTKa3bl KOTOPHIX O00pa3yroT
MUHHMAJIHOE HEUCIPABHOE COCTOSIHHE, O0003HAYMM CHUMBOJaMu 1j, rae 1=1,2,...,m;
j=1,2,...,5. ByneMm cuuTaTh, YTO MHTEHCUBHOCTH OTKA30B A; TAKUX DJIEMEHTOB SBJISIOTCS

MMOCTOSIHHBIMH BEJIMYNHAMMU.

Humencuenocmo omkasa snemenma (A) — CpelHee YHCIO OTKAa30B 3JIEMCHTA B
enunuity Bpemenu (1/rox, 1/4ac). Bpems b6ezomkasnou pabomwl snemenma (t) — BennyuHa
oOpaTHast HHTEHCUBHOCTHU OTKa3a (TOJI, 4ac).

A= % , [1/ron, 1/4ac] t= % , [ron, gac]

[IpuHuMasi MPOJOIKUTETLHOCTh BOCCTAHOBIICHUS MIOBPEXKIEHHOTO dJIEMEHTa 77, TIPH
pacueTax UCHONb3YIOT cCpeonee epems 6occmanosnenus t, = Mn.

Bpemst peMoHTa 3HaYUTENBHO MEHBIIE BpeMEHH 0e30TKa3HOoU paboThl {,<<t.

WHTEeHCHBHOCTh ~ OTKa30B  pE3€pPBUPOBAHHBIX  CHCTEM,  COCTOSIIMX U3
BOCCTaHABJIMBAEMbIX JIEMEHTOB, ONPEAEIseTCs 10 PopMyIam:

- IPY OJTHOM PEMOHTHOM Opurane

S
A=m-Mp" 32 Ay - A
=1

mj

1 13
M772=(M77)2+?: l\/|77‘°‘=§~(l\/lf7)3

- Ipyu m-1 peMOHTHOM Opuraze

S
A=m-Mp™* 'JZ;/% Agj et Ay
3aodaua.

PaccunTtaTh moOKazaTenu HANEKHOCTH — HMHTEHCHMBHOCTh OTKa30B (A) W BpeMms
0e3oTka3HON paboThl (T) — AL OTHENBHBIX MPOCTEUIINX BOCCTAHABIMBAEMBIX CHUCTEM, Y
KOTOPBIX MHTEHCUBHOCTh OTKAa30B OJHOTO BOJOBOJA MOCTOsHHA W paBHa A (A=2 l/ron),
BpeMms peMoHTa t,=184.

3aoanue Nel.

Bona momaercs oObekTy cHaOXeHHS MO cucTeMe Hu3 JByX (N=2) mapaienbHO
YIJIO)KEHHBIX BOJIOBOJOB OJMHAKOBOM JinuHBI M auaMerpa (puc 7.1, a). mpu ucrnpaBHOUR
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pabore 00a BOIOBOJA MOAAIOT TpeOyeMoe KOJIMYeCTBO BOAbI (paboTa B 00JIEr4YeHHOM
pexume). OTka3 m000ro U3 BOJOMPOBOJIOB BBI3BIBAET CHIIKEHUE MOJAYU BOJIBI HE HUKE
nomyctumoro. OTka3 cucTembl (IIOJHOE MPEKpalleHUe MOJaYd BOJbI) MPOUCXOAHUT TOJIBKO
TOT/a, KOTIa BO BPEMsI pEMOHTA OJTHOT'0 BOJIOBOJIa OTKA3bIBA€T BTOPOW BOJIOBO/I.

a) 0)
A A
A -
Puc.7.1
3aoanue No2

Tpu BomoBoja pabotaroT ogHOBpeMeHHO (puc. 7.1, 0). Ilpenmomoxum: 1. Otkas
CHCTEMBI NPOUCXOIUT TOTJA, KOIrZla BO BpeMsl PEMOHTa OJHOTO BOJIOBOJA OTKa3bIBaIOT 00a
ocraBmuxcs; 2. OTKa3 CHCTEMBbl NPOUCXOOUT TOIZAA, KOTJAa BO BPEMsI PEMOHTA OJHOIO
BOJIOBOJIa OTKA3bIBA€T JIIOOOM M3 JABYX OCTaBIIMXCS. YIYULIUT JIM MOKA3aTedb HAJECKHOCTH
HaJM4ue BTOPOH peMOHTHOM Opuraasi?

3adanue Ne3

JIBa BojoBoga ¢ nepemblukoi (puc 7.2). IlepeMbluku MMEIOT BEChbMa Majylo JJIUHY
[0 CPaBHEHMIO C JMHHUSIMHU BOJAOBOJOB M PabOTAIOT B OTHOCUTENIBHO 00Jie OIaronpusTHBIX
yCIOBUSAX. B CBSA3M € 3TMM MX HaIE€KHOCTh BO MHOT'O pa3 MPEBBIIIAET HAJEHKHOCTb CAMMX
BOJIOBOJIOB, U B PAacueTHON cxeMe OOBIYHO BOOOIIE MpEeHEOperaroT BEPOSATHOCTHIO OTKa3a
nepeMbruky. [IoaToMy Ha pacueTHOM cXxeMe pacCMaTpPUBAEMOM CUCTEMBI, IPUBEICHHON Ha
puc. 7.2 0, mepeMbluka 3aMeHEHa aOCOJIOTHO HaJexHbIM y310M A. PaccmorpeTrh Bce
BO3MOXHBIE COCTOSIHMSI ATON cucTeMbl. CpaBHUTH MOJIYYEHHBIE PE3YJIbTAThI C PE3YNIbTaTaMU
pacuera 3aganus Nel.

a) 0)
! A72 3. A72 !
\ ; > A 3 >
2 _as2 " /2 ' ' 2
Me 4y Me ro— >
Puc.7.2
3aoanue No4

Tpu BomoBoaa ¢ mepeMbrukoit (puc. 7.3). PaccMoTpeTs BCe BO3MOXKHBIE COCTOSTHUS
3TOM CUCTEMBI.

a) 0)
1 4 ! ~ 4
/ /}\\ P >
S 2 s 3 , > {2 ﬁ aiialh :
3 . T Tsegr
Puc.7.3
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JlabopaTtopHasi paGora Ne§
#l1pakTnueckunPasgen
MeTOI[I)I OIITUMAJIBHOI'O PC3CPBUPOBAHUA CUCTEMbBI BOAOIIPOBOAOB oe3 IICPCMBIYKHU.

lens pabGoter: 1. Ha TeopeTMyeckoM ypOBHE O3HAKOMHUTBCS C METOJIaMH
ONTUMAJILHOTO PE3ePBUPOBAHUS CUCTEMBI BOJOBOJIOB. 2. [IpakTHuecKku HANTH ONTUMATBHBIN
BapHaHT PE3ePBUPOBAHHON CUCTEMBI BOJJOBOJIOB JIJIsl PA3IMYHBIX BAPUAHTOB.

OO011me cBeCHUS.

[Ipu BbIOOpE W OIIEGHKE BO3MOXHBIX METOJIOB PE3EPBUPOBAHMS BOJOBOJOB
HEOOXOJUMO TPEXJe BCEro YETKO ONPENSNUTh YCIOBUS HOPMAJIBHOTO  YPOBHS
(YHKIIMOHUPOBAHUS CHUCTEMbl M JOMYCTHUMBIX IMPEAENIOB €ro CHWXEHHS B aBapHHOU
cuUTyaluu, T. €. 4YE€TKO ONpeAeNuTh COCTOSTHME OTka3a. /[id  HopMalbHOrO
(YHKIIMOHUPOBAHUS CHCTEMBI BOJOBOJOB HEOOXOAuMa IojJadya OOBEKTY pacyeTHOIO
pacxona Bonbel Q. B mepuoa aBapuiiHO# cUTyaluu cuUcTeMa JI0JbKHA oOecrieuynBaTh mojavy
BoAbl He MeHee ueM Q,=0-Q. I'me o ycraHaBnuMBaeTcs HOPMATHUBHBIMH TPEOOBAaHUSIMU U
MOKET MeHAThcA B npezenax ot 0 mo 1.

OCHOBHBIM  THUIOM  CTPYKTYPHOTO  pPE3€pBHpPOBAaHUS  BOJOBOJOB  SIBIISICTCS
WCIIOJIb30BAHUE TPYIIBI MapauieIbHO YJIOXKEHHBIX JIMHUW BOJIOBOJIOB, OCHOBHBIX U
PE3EpBHBIX, PACCUMTAHHBIX [JJIs TPAHCIOPTUPOBAHUSA 3aJaHHBIX KOJIUYECTB BOJBIL.
OnTumanbHOE pe3epBUPOBAHUE CUCTEMBI BOJOBOJIOB CBOJIUTCS (PAKTUYECKU K HAXOXKJICHUIO
TaKOT'0 YMCJIa OCHOBHBIX M PE3EPBHBIX JIEMEHTOB (JIMHUI), KOTOPbIE ObI IPU MUHUMAILHOMN
CTOMMOCTH CHCTEMBbI BBIMIOJNHSIN 3a/JlaHHble (DYHKIIMU U OJHOBPEMEHHO OOecleunBain €€
TpeOyeMyr0 HaIe)KHOCTb.

HanexxHocTh cucTeMbl BO3pacTaeT Npy YBEJIMUECHUH YMCIIa PE3EPBHBIX JIUHUM Np, UITH,
[IPH YBEJIIMYCHUH KPATHOCTH pe3epBupoBaHus K=n,/n,. B 11000it pe3epBupoBaHHON CHCTEME
BOJIOBOJIOB N=Ng+N,, rJe n - 00111ee YUCIO JTUHUNU BOJOBOIOB, Ng - YUACIO OCHOBHBIX JIMHHUI
BOAI0BOZIOB. Ecim 0003HaunTh Yepe3 m- MHUHHMAIBHOE YHWCIO JIHHHH, OTKa3 KOTOPBIX
BBI3BIBACT OTKA3 CUCTEMBI, TO MOTy4YnM N,=m-1.

PaznuuaroT crienyromire BO3MOKHBIE PEKUMBI PaOOTHI pe3E€PBHBIX JIEMEHTOB:

-HEeHA2PYHCeHHDIU pe3eps - PE3EPBHBIC AIEMEHTHI MPU OO0BIYHON paboTe BoOOIIE HE
HECYT Harpy3Ku;

-HASPYHCEHHBIU pe3eps - PE3EPBHBIC IEMEHTHI PabOTalOT B TOM KE PeXKUME, UTO U
OCHOBHBIE;

-0051e2ueH bl pe3eps - PE3EPBHBIC IIEMEHThI HAXOIATCSI B O0JIErY€eHHOM PEKUME, 110
CPaBHEHHUIO C OCHOBHBIMH.

[Iporiecc cpaBHEHUsS BapHAHTOB MOXKET TPOU3BOAUTHCS TYTEM OMNpESTCHUs U
CpPaBHEHHUSI KaK CTOMMOCTHBIX (PKOHOMHUYECKHMX) TaK M IOKa3aTeleld HaJeHKHOCTH BCEX
11e1eco00pa3HbIX ¢ WHXEHEPHOW TOYKM 3pEHUs BapuaHTOB. Kak CTOMMOCTHBIE, TaKk H
HaJE&KHOCTHBIC TMOKAa3aTed CUCTEMBl TPAKTOB TMOJAaYd BOJBI 3aBUCIT OT JOMYCTUMOTO
W3MeHeHUs (QYHKIUA CHUCTEMBI B peE3yibTaTe€ BO3MOXKHBIX aBapui, XapaKTEePU3YEeMbIX
BenmuuHOU 0=Q,/Q, BHJIOM HCHOJB3yeMOTrO pe3epBa, KPaTHOCThIO pe3epBupoBanus K u
OOIIIMM YHCITIOM MapaJifieIbHbIX TUHUHN N.

3aoaua.

Haitth onTuMasibHBII BapuaHT PE3EPBUPOBAHHOM CHCTEMBI BOJOBOJOB IS
pPa3IMYHBIX BApUAHTOB NP CIEAYIOUIUX HMCXOJHBIX [AHHBIX: YKJIaJKa BOJOBOJIOB H3
CTaJIbHBIX TPYO, mmHA Tpacchl mogaun 4800 M, pacuérHbIi pacxom Q=600 i/c, croumocTs 1
M BojoBoja: aia d=800 mm - 58 py6., d=700 mm - 47,8 py6., d=500 mm - 36,4 py0., d=450
MM - 32 py0., d=400 mm - 27,4 py6. IHTEeHCHBHOCTD OTKa30B Ui JIUHUN TPYO AIuHOHN 4,8
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km: mpu d=400+500 mm A=24 1/rom, mpm d=600-800 mm A=2 1/rom. Bpems
BOCCTaHOBJIEHUS MOBPeXIEHHBIX JHUM: d=400+500 MM t,=18 4, umu 0,002 roma, mpu
d=600-+-800 MM t,=20 1 unau 0,0023 roxa.

Bapuantr Ne 1. Ucrmomp3yeTcs TNpHHIMI HArpy)KeHHOTO pe3epBa. 3ajaHHas
CyMMapHasi pacueTHasl MPOU3BOJUTEIBHOCTh CHUCTEMBI BOJOBOAOB (Q paBHOMEPHO
pacmpeaenseTcs Mpyu UX HOpMaabHOH paboTe MEKIy BceMu TUHUSAME cucteMbl (a=0,5).

Bapuant Ne 2. Ucnonws3yercss mpuHOMI OOJIETYeHHOTO pe3epBa. JIMHUM BOIOBOAOB
OyIyT HECTU MEHBIIYIO Harpy3Ky (IIpy HOpMalbHOM paboTe), YeM Ta pacueTHas Harpys3ka 1o
KOTOpoi onpeaeseH ux guamerp (0=0,7+0,75).

Bapwuant Ne 3. Mcnoas3yeTcs IPHHIKIT HEHArpyKeHHOTo pe3epBa (a=1).

Bce BapuaHTBI pacCcMOTPETH TP O0IIIEM YUCIIE BOJOBOI0B N=2,3,4.

PacuérHble 1aHHbIE cBOAATCA B Tabanunyto popmy. K = e 2
i}

Taomuna 8.1 PacuérHbie JaHHEBIE.

Ne Yucio THHUHA C, A, T,
BapuaHTa No n, n m o K = " | d,mm | TBIC. | 1/TON | TOR
g pyo.

1 2 3 4 5 6 7 8 9 10 11
la 1 1 2 2 0,5 1 500 | 350 |0,023]| 43,5
16 2 1 3 2 0,5 0,5 450 | 460 | 0,07 | 14
18 2 2 4 3 0,5 1 400 | 526 | 0 ©
2a 1 1 2 2 | 0,75 1 700 | 459 | 0,018 | 56
26 2 1 3 2 | 0,75 0,5 500 | 524 | 0,07 | 14
28 2 2 4 3 | 0,75 1 500 [ 700 | O ©
3a 1 1 2 2 1 1 800 | 557 | 0,018 | 56
36 1 2 3 3 1 2 800 [ 83| 0O ©
3B 1 3 4 4 1 3 800 [1074| O o
3r 2 1 3 2 1 0,5 500 | 524 | 0,07 | 14
31 2 2 4 3 1 1 500 | 700 | O o

la A=2-0t,; 2a A=2\t, 3a A=2-)%t, ; 3r A=6-A%t, ;

16 A=6-)*t,: 26 A=6-)*t,; 36 A=303t,2; 3n A=12-23t,2

18 A=12-13t,2% 2B A=12-13t,7; 3B A=4204t2;

Ilpumeuanue:

1. uamerp TpyOONpOBOJOB TMPUHUMAETCS B 3aBUCUMOCTH OT pacxoja Io
CIIPABOYHOU JINTEPATYPE.
2. CtpouTenbHas CTOMMOCTb CUCTEMBI OIpeieNsieTcst o popmyre:
C=Cy-L‘n, muic. pyo.
rae C;- croumocTs 1 M BofoBOIA, PYO;
L- nqiuna Tpaccsl nogauu, M;
N- o0I1Iee YUCIIO JIMHUI BOJJOBOJIOB.
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3. @opmynbl Ui pacuéra HWHTEHCUBHOCTH OTKa30B (A,

l/ron) m BpemeHHU

0e30TKa3HOo# paboTsl (T, roa) NpuBeAEHBI B IpeAbIAYIIEH J1abopaTopHO padoTe.
s

ﬂ:m-t;n_l.

BriBoanI:

1
A=0,5

1

;‘Llj'?l/zj'...'?lmi ,I/FOH T:E,FOH

j=1

2
A=0,7+0,75
0750

> 0.75Q

1. Yem Oomnbliie o, TEM BbIIIE CTOUMOCTh CTPOUTENIBCTBA, T.€. HEHATPYKEHHbBIN pe3epB
SABJISIETCSL CAMBIM JJOPOTUM.
2. Yem Oosbliie TUHUM, TEM BBIIIIE CTOUMOCTb, HO HAJEKHOCTh TaKXKe BBILIE.

3. UeM BbIIe KOADPUIIMEHT pe3epBUPOBAHMS, TEM BbIIIE€ HAJEKHOCTh CUCTEMBI.
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IIpunoxenune 1.

TpC6OBaHI/IH K 3aIllOJITHCHUIO TUTYJIBHOTO JINCTA

MunncTepcTeEo oopazoeanua Pecnvomukn bemapves
Vapexaenne odpazoBaHHA
"BpecTckHil rocvIapcTEeHHEIH TEXHHISCKHE VHHEEPCHTET
Kadegpa dvxraarepckoro vaeTra, aHAIH3a H aVIHTA

K 3AIMTE
3ae. kadeapof
( )
T.

r r "‘_”:I

[TOACHHMTEIBHAA SAIIMCEKA

K JHILIOMHOH paboTe Ha TeMV
"Iuagenre GHHAHCOBEIX PE3VILTATOE B JedTeILHOCTH
KOMMepIecKoro danka”

(na npamepe AKD «henorspecDany»)

mH}p pazpadoTEH (FaMI0IHASTC IPH HeoOXOTHMOCTH)

Jae. kadegpo#

(modnuce)  (Dama) (&I O}
PvroeoguTens

(modnuce)  (dama) (& H O}
Koncvastant

(modnuce)  (Dama) (e H O}
Koncvarrast

(modnucw)  (Dama) (& H O}
JunmoMEHK

(modnuce)  (Dama) I O}

Bpect 2002
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[Ipunoxenue 2.
OCHOBHBIE PsI/IbI MPEATIOYTUTENBHBIX YHCeN (WICHBI PsiioB B mHTEpBae oT 1 10 10)

R5 R10 R20 R40
1,0 1,0 1,0 1,0
1,06

1,12 1,12

1,18

1,25 1,25 1,25

1,32

1,40 1,40

1,50

1,60 1,60 1,60 1,60
1,70

1,80 1,80

1,90

2,00 2,00 2,00

2,12

2,24 2,24

2,36

2,50 2,50 2,50 2,50
2,65

2,80 2,80

3,00

3,15 3,15 3,15

3,35

3,95 3,95

3,75

4,00 4,00 4,00 4,00
4,25

4,50 4,50

4,75

5,00 5,00 5,00

5,30

5,60 5,60

6,00

6,30 6,30 6,30 6,30
6,70

7,10 7,10

7,50

8,00 8,00 8,00

8,50

9,00 9,00

9,50

10,0 10,0 10,0 10,0
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CIIMCOK UCIOJIb30BAHHOU JTUTEPATYPbI
#l1pakTnueckuiPasgen

1. CT BI'TY 01-2002. OdopmieHue MaTepruanoB KypCOBBIX, TUIUIOMHBIX TPOCKTOB H
pabot, oTueToB 1o npaktuke. OOmue TpedboBaHus u npasuia opopmienus. — bpect. — YO
BI'TY, 2002. -47 c.

2. TOCT 8032-84. IIpeanodTuTenbHbIe YUCIa U PANIbl MPEANOUYTUTENBHBIX YUCET. —
Bgen. 1984-08-09 — M. : U3n-Bo cranmaptos, 1984. — 19 c.

3. CTb 2255-2012. OcHoBHble TpeOOBaHUS K JOKYMEHTALIUH CTPOUTEIHHOIO
IIPOEKTA.

4. Metposorus, crannaptusanus u ceptudukamusa. Pankesuu .M., Cxunagze A.l.,
JlaktnonoB b.M. — M.: Breiciras mkosa, 2007 — 790 c.

5. Cranpmaptu3zanus, metposiorus u ceprudukanus. Jlubun U.M. — M.: FOpaiit, 2007
—-399 c.
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3 Pa3nes KOHTPOJIA 3HAHUM
#CrpykrypadYMK

[lepeyeHs BONpPOCOB, BBIHOCUMBIX HA 3a4€T M0 YYEOHOU TUCLUIIIINHE
«MeTtponorusi, cTanapTU3alus U cepTuduKarms»

1. MeTtponorus. OcHoBHbIe 3a1aun. Victopus pazsutust MeTposiorud. OCHOBHBIE
3aJa4y CTaHJApPTU3ALNU U CePTUPUKALIIH

2. CpenctBa U3MEPEHHI, UX METPOJIOTMUECKHE XapaKTEPUCTUKU. MeToabl
U3MEPECHUM.

3. I'ocynapcTBenHas cuctema obecriedeHus eruHcTBa n3mepenuit (I'CIH).

4. DTaJIOHBI M UX POJIb B IOJIEP>)KAHUU €IMHCTBA U3MEPEHUI.

S. [TorpemnocTy n3mMepeHui.

6. Cucrema rocyapCTBEHHBIX UCIIBITAHUN CPEICTB H3MEPEHUN.

7. ['ocynapcTBeHHast moBepKa.

8. Cucrtema mpenoYTUTENbHBIX YUCEI U TapaMeTPUUECKUX PSATOB B IPAKTHKE
CTaHJapTU3aLUU.

9. KonnuectBeHHbIE METOIBI ONTUMHU3ALMN TAPAMETPOB OOBEKTOB
CTaHJapTU3ALUH.

10.  Opransl u ciyx0bl cTanAapTH3anuu. Kateropuu u BUabl CTaHAAPTOB.

11. OcHoBHbIE eAUHUIIBI GU3UIECKUX BETUYHH.

12.  TlocnenoBaTelbHOCTh pa3paOOTKH, YTBEPKICHUS U BHEPEHUSI CTaHIapPTOB.

13. T'ocymapcTBeHHBIN Haa30p 3a CTAHIAPTAMH U CPEACTBAMH U3MEPEHHIA.

14.  Cucrema npeAnoYTUTENbHBIX YUCENl U TapaAMETPUUECKUX PAJOB B MPAKTHKE
CTaHAapTU3aLUU.

15.  KonudecTBeHHBIE METOJIBI ONTUMHU3ALINY TAPAMETPOB OOBEKTOB
CTaHIapTU3AIUH.

16.  IIpaBuia HOpMHpPOBaHUS apaAMETPOB OOBEKTOB CTaHIAPTU3ALIUU.
KomrnekcHast crangapTusanmsi.

17.  MexoTtpaciaeBble CUCTEMbI CTaHAAPTU3ALIUH.

18. Yuudukanus nznenuii. Benymme MexayHapoHbie OpraHU3aIUH 110
CTaHAapTU3aLUU.

19.  Epawunas cucrema kinaccuukaiy U KOJUPOBAHHUSL.

20.  YuudunumpoBaHHas cucTeMa JTOKyMEHTAIIH.

21. OO011He NOHATHS 0 HAJIEX)KHOCTH CUCTEM TEIJIOra30CHA0KEHUS U BEHTIIISALNM.

22.  CayuaiiHble BETMYMHBI U 3aKOHBI UX pacnpeaeneHus. [IpocTeiimue cnyyaiinbie
MIPOLIECCHI.

23. [Tpouecc Ilyaccona

24.  BnusHHE 0TKa30B Ha MOKa3aTeb KauecTBa () YHKIIMOHUPOBAHUS CUCTEM

TEIUIOTa30CHA0KEHHS U BEHTHIISALIUY.

25.  Amnanus pexxuma notpedsieHus] HaCeJICHHBIX MECT KaK CIIy4aifHOTO Mpolecca.

26.  Iloka3aTenu HaJEKHOCTU OCHOBHBIX JIEMEHTOB CUCTEM TEIUIOra30CHa0KeHus
Y BEHTUJISILIV.

27.  Tloka3zarenu, XapaKTepHU3yIOIIUE CBONCTBA 0€30TKA3HOCTH, JOITOBEYHOCTH,
PEMOHTOIIPUTOITHOCTH, KOMIIJIEKCHBIE TOKA3aTeNIN HAJIEKHOCTH.

28.  Hcnonb3oBaHuE NPUHIUIIOB ONTUMAJIbHOIO PE3EPBUPOBAHUS U METO/IbI
OLIEHKH HAJIEXKHOCTH PE3EPBUPOBAHHBIX CUCTEM
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4 BecnoMmorareJibHbIM pasaest
#CrpykrypadYMK

Y4eOHasi nporpaMma y4peskaeHus BbICIIero 00pa3oBaHus 10 y4eOHOH
aucuunInHe «MeTpoJiorusi, CTaHAapTH3AUMSA U CePTHPUKANMSA» IS
CHEeNUAJIBHOCTH:

1-70 04 02 «TenorazocHad:xeHne, BEHTHJISIUA M OXPAHA BO3AYLIHOI0
dacceiiHa»

1. Toacnumenwvnas 3anucka_Q

2. Cooepoicanue yueonozo mamepuana_il

2.1. Jlekyuonnwie 3anamusn, ux cooeprycanue_{1

2.2. Jlabopamopnble 3auamus, ux cooepiyicanue (2

2.3. Cucmema KOHmMPOIA U OUEHKA YPOGHA 3HAHUI. CAMOCHOAMENbHAA PAOOMA CIMYOeHmo6_[2
2.4. YueoHno-memoouueckas kapma yueoHou oucyuniunsl_(4

3. Hngpopmayuonno-memoouueckasn yacmo_80

3.1 Ocnosnaa numepamypa_80

3.2 lononnumenvuasn rumepamypa_80

3.3 Bonpocut k 3auemy no oucyunaune_80

67



VYupexxnenue oOpazoBaHus
«bpecTckuil rocy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET

YTBEPXIAIO
ITepssiit mpopekTop bpl TY
M.B. Hepona
«_» 2022 r.
Peructpammonnsiit Ne VJI- ~ /yu.

MeTtposorus, crangapTH3auus U CepTHPUKALINS

VYyebOHast mporpaMMa yupexaeHus BBICIIET0 00pa3oBaHus M0 y4eOHOU
JVCLUIUIMHE JI CHEIUATbHOCTH:

1-70 04 02 «TennorazocHabxeHUE, BEHTWIAIMSA U OXpaHa BO3AYIIHOTO OacceitHay

2022 .
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VYuebHas nporpamMma cocTaBjieHa Ha OCHOBE oOpasoBaTenbHoro crangapra OCBO 1-
70 01 01-2019, ytB. IloctanoBnenuem MunuctepctBa oOpa3oBanus PecmyOmnuku
bemapycr Ne 188 ot 24.12.2019 um yueOGHoro mmana cmnerumanbHOcTH 1-70 04 02
«TemnnorazocHabxeHne, BEHTUISIMS U OXpaHa BO3AYIIHOTO OacceiHay.

COCTABUTEJIb:
E.C. Pri0ak, crapmmii npenojaBatenb kadeapbl BOAOCHAOXKEHUS, BOJOOTBEACHUS U
OXpaHbl BOJHBIX PECYPCOB

PEHEH3EHTBI:
B.I'. HoBocenbiieB, 3aBenyromuii kadeapoil TemnaorazocHaOXeHUs W BEHTWIALUU
yupexxaeHuss  obpazoBaHusi  «bpecTckuil  rocylapCTBEHHBIH — TEXHMYECKUMN
YHUBEPCUTET», KAHAUJAAT TEXHUYECKUX HAYK, TOLICHT;

C.A. HoBuk, rmaBHBIN CIIEUAIKUCT OT/IENIa KOMIUIEKCHOTO MPOEKTUPOBAHUS

Ne 2 VII «AucTuTyT bpecTcTporunpoekTy.

PEKOMEH/IOBAHA K YTBEPXJIEHUIO:
Kadenpoit BomocHaOXeHUs, BOJOOTBEACHUS U OXPAaHBI BOJIHBIX PECYPCOB

3aBenytomuii kadenpoit KaH[. TeXH. HayK, aoueHTt C.I'. benos,
nporokon Nell ot 20.06.2022;

MeTonnueckoir KoMHuccHen PaKylbTeTa MHKEHEPHBIX CUCTEM U DKOJIOTHH

I Ipencenaress METOIMYECKON KOMUCCUA KaHJI. TEXH. HAYK, JIOLICHT
O.I1. Memmx,
npoTokos Ne ot 2022;

Hayuyno-metoanueckum coetom bBpl'TY (mpoTokomn Ne OT 2022).
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1. IlosicHUTEILHAS 3aNMIUCKA
#BcoomorarensHbiiPa3aen

Juctumnna « MeTposorusi, CTaHAapTU3aIMs U cepTUPUKALNS TAeT TEOPETUUECKUE
3HAHMS U TIPAKTUYECKHE HABBIKU B 00JaCTH U3yU€HHUs OCHOB METPOJIOTUH, CTAaHAAPTU3AIINH,
OCHOB TEOPHH HAJCKHOCTH CHUCTEM TEIUIOra30CHaOKeHus W BeHTWnuu. [lpu m3ydenun
JTUCIUIUIMHBI PACKPBIBACTCS POJIb OTIEIBHBIX 3JIEMEHTOB CHUCTEMBI, WX B3aUMOCBA3b H
B3aMMOJICHCTBUME. DTO B II€JIOM OIpeeNseT HaJaeKHoe (YHKIMOHUPOBAHHE CHUCTEM
TEIUIOra30CHA0KEHUST U BEHTWISAIMU. V3ydeHne MaHHOW AUCIUIUIMHBI TTO3BOJIAT OYyIyIIAM
crienuaircTaM 00ecnednTh HEOOXOAMMBIN YPOBEHb MPOEKTUPOBAHUS TEXHOJIOTUYECKHX
IPOIECCOB IyTEM HCIIOJIb30BAHUS MPUHIIMIIOB CTaHAAPTU3ALMM M HAJEKHBIX CPEIICTB
TEXHUYECKUX U3MEPEHUH.

OCHOBHBIMH TIEJIBI0 W 3aJa4aMH HW3YYCHHS JUCIUILIUHBI SIBIISIOTCS Pa3BUTHE Y
CTyJE€HTa HAYYHOTO MBIIUICHUS, (OPMUPOBAHHE 3HAHUW O COACpP)KAHWHU, HA3HAYCHUH,
o0JacTH  HCIMONB30BAHUS  OTAETBHBIX JJIEMEHTOB CHUCTEMbI, HX B3aUMOCBSI3b U
B3aUMOJIECTBUE. JTO OIpeAenseT B LEJIOM HaJeXHOe (PYHKIMOHUPOBAHHE CHUCTEM
TEIUIOra30CHA0KEHUSI W BEHTWIAIMH.  VI3ydeHnWe JUCIUIUIMHBI TIO3BOJIUT OYTyIIAM
nmkeHepam crnenuanbHoctd  1-70 04 02 obOecneyuTh HEOOXOAWMBIA  YPOBEHB
MPOEKTUPOBAHUSL TEXHOJOTHYECKUX TMPOIIECCOB MYTEM HCIOIB30BAHUS PUHIIMIIOB
CTaHIAPTU3AINN U HAJICKHBIX CPEJICTB TEXHUYECKUX U3MEPCHUH.

3aauu U3y4eHus JUCLUIUIMHBIL
® OCHOBHBIE 3a/1aud HAYYHOM METPOJIOTMH, CPEICTBA M METOAbl N3MEPECHHIA,
Hay4YHO-METOJUYECKUMHU OCHOBAMH CTaHIAPTU3ALINM;
® TIPOIIECChl HOPMAJIBHOTO (DYHKIIMOHUPOBAHUS CHCTEM TEIUIOra30CHAOKEHUS U
BEHTWIALIMM, OTKa3HBIX COCTOSHMH OJTHUX CHUCTEM, IIOJCHCTEM, COOPYKEHMU U
DJIEMEHTOB;
® KOMIUIEKC MEpONPUATHA TO OOECNEeYeHHI0 HAaJIeKHOCTH pPacCMaTpUBAEMBIX
CHCTEM Ha CTaJIN{ UX IPOCKTUPOBAHUS U B MIPOLECCE IKCILTYaTalllH;
® METOJIMYECKYIDO OCHOBY JUISl JajbHEHIIECH HENPEPhIBHOW MOATOTOBKU IO
BOIIPOCAM CTAaHJApPTU3aLMU, METPOJIOTMM M OCHOBAaM HAJCKHOCTH IIPU HU3Y4YCHUHU
JPYruX OUCLUIUIMH U TOBBIIICHUE 3HAHUN B MPAKTUYECKOM MHXXKECHEPHOW M HAYyYHOH
pabore.
Jnsa  3akperuieHuss TEOPETHYECKOro MaTepuana IPEeAYyCMOTPEHO IIPOBEACHUE
71a00paTOPHBIX 3aHATHHA MO KIIFOYEBBIM TEMAaM.
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B coortBeTcTBUM C y‘—IC6HBIMI/I IIaHaMyM Ha H3YUYCHHUC y‘—IC6HOI71 JUCHUITIINHBI
«MeTpOJ'IOI‘I/IH, CTaHJdapTUu3anusa U CCpTI/I(i)I/IKaHI/IH» OTBOJUTCA:

Kypc Ce- OG6miee AYIUTOPHBIX YaCcOB ®dopma
MECTp | KOJIMYECTBO JIex- IIpakTu- JIaboparopHble | TEKyLIeH
49acoB 0o | Iuu 4EeCKHe 3aHATUA aTTecTalu
any (3.e.) 3aHATHUS 1
Hnesnasn popma nonyuenus obpazosanus
5 | 9 | 56(23e) | 16 | - | - | 3auer

3aounas coopma nonyuenus oopazosanus

5 | 9 | 56(23e) | 6 | - | 6 | 3Bauer

3aounasn, unHmezspupoBaHHas ¢ NPOCPAMMAMU CPEOHE20 CNEeYUAIbHO20 0OPA308aHUS,
cokpawjennas oopma nonyuenus 00pa308aHUsl

3 | 5 | 16(Q23e) | 6 | - 6 | Bauer

2. Conep:xanue y4eOHOI0 MaTepuaJjia
#BcnomorarenpHbeIiPaznen

2.1. JlekuinoHHbBIE 3aHSITUS, UX COEPKAHIE

2.2.1 Metponorus.

Beenenue. OcHOBHBIE 3a7auud HaydyHOW Metposiorumu. lleam um 3agmaum  Kypcea.
OcHoBHbIE 3a/1a4l METPOJIOTHH, CTAHAAPTU3ALMH U CepTUPUKALUU. TepMHUHOIOTHUS.

2.2.2 CucreMa rocyIapCTBEHHBIX UCTIBITAHUNA CPEACTB U3MEPECHHIA.

CpencrtBa U3MEpeHHil, UX METPOJIOTUYECKUE XapaKTEPUCTUKU. MeToabl M3MEPEHHUIL.
l'ocynapcTBeHHass cucteMa oOecreueHus €IMHCTBA M3MEpPEeHHl. DTajloHbl U UX POJb B
MOAJIEPKAHNU €IMHCTBA U3MepeHuil. [lorpemnoctn nsmepeHui.

2.2.3 T'ocynapcTBeHHasi CUCTEMa CTaHIaPTU3AIUH.

Cucrema rocynapCTBEHHBIX HWCIBITAHWM CPEACTB HM3MepeHui. l'ocymapcTBeHHas
npoBepka. locynapcTBeHHass ciyx0a cTaHmapTHbIX crpaBouHbiX naHHbIX (['CCCH).
W3mepenne BpeMEHHM M 4YacTOThl. MeTposoruyeckoe oOecredeHne IOATOTOBKU
IIPOU3BOJICTBA.

2.2.4 Hay4HO-METOAMYECKHE OCHOBBI CTaHAApTH3alUU. MEXOTpacieBble CUCTEMBI
CTaH/IapTU3aLUN.

['ocynapcTBenHast cucrema cranaaptuzanuu. Opranbl U CIyXObl CTaHAAPTHU3AIMH.
Kareropun u Bunel crangaptoB. llocnenoBatenbHOCTh pa3paOOTKH, YTBEPKIACHHUS WU
BHEJIPEHUs CTaHAapTOB. [OCylapCTBEHHBIM HaA30p 3a CTaHAApPTAMHM M CPEIACTBAMH
n3Mepenuid. [Topsnok nmpoBeaeHNs KOHTPOJIS 32 BHEAPEHUEM U COOJIOJACHHUEM CTaHIapTOB
Ha npennpustuu. CucremMa NPENNOYTUTEIbHBIX YHMCEN W NapaMEeTPUUYECKUX pPAIOB B
MpaKkTUKe cra”aapTu3auuu. KomudyecTBeHHbIE METOABI ONITUMU3ALMH TAPAMETPOB OOBEKTOB
CTaHJapTU3aLHH.

Meroauyeckue OCHOBBI CTaHIAPTU3ALHH. MexoTpacieBsie CUCTEMBI
crangaptusauuu. Enqunas cuctema KiacCU(pUKAaUMM U KOAMPOBAHUA. YHHU(DULHMPOBAHHASA
cUCTeMa JOKyMEHTauMW. Tumusanus TEXHOJIOIMYECKUX npoueccoB. CranmapTusanus
TEXHOJIOTMYECKOW JoKyMeHTauuu. IIpaBuia HoOpMuUpOBaHMS MapaMeTpoB OOBEKTOB
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cragmaptu3anuu. KoMIulekcHasi cTaHmaptusanus. YHudbukanus wusgenuid. Bemymue
MEKIYHAPOHBIE OPTaHU3ALWH 110 CTaHAAPTU3ALUH.

2.2.5 O6mme TmOHATHS O HaAeKHOCTH cucreM TI'B. AHamm3 pexuMoB
TEIJIOTa30CHA0KEHHS U BEHTWIAIIMKM HACEJICHHBIX MECT KaK CIyYalHBIX MPOIIECCOB.

O6mue nousatust o HaaexxkHoctu cucreM TI'B. Cucremsr TI'B, xapakrepuctuka ux
GYHKIMA M OCHOBHBIX cOCTOSHUN. OcOOEHHOCTH peXUMOB paboTel cucteM TI'B u
ompeneNieHne WX PacuYeTHBIX MapaMeTpoB. MeETONbl OmpeeieHUs pacueTHBIX 00BEMOB U
pEXKUMOB  TOTpeOJieHUs, TMpeaycMaTpuBaeMble  JIEHUCTBYIOIIMMH  HOPMAaTHUBHBIMU
nokymeHtamu. OCHOBHBIE TIOHSITUS W ONpenaeNieHus HaaexxHoctw cucteM TI'B
(6€30TKa3HOCTh, JIOJITOBEUYHOCTh, PEMOHTONPUTOAHOCTh M COXpaHSAEMOCTh). BrusHue
OTKa30B Ha TIOKa3zaTesib KadecTBa (DYHKIIMOHHPOBAHHUS CHUCTEM TEIJIOTa30CHAOKEHUS U
BEHTWISALNH.

AHanmu3 pexuMa BOJOMOTPEOICHHS HACEJECHHBIX MECT KaK CIydallHOIo MpoIiecca.
CnyyaliHple BEJIMYMHBI W 3aKOHbl WX pacnpeneneHus. Ilpocteimue Ilokazarenu
HaJC)KHOCTH OCHOBHBIX DJIEMEHTOB CHCTEM TCIUIOTA30CHAOKEHHUSI W BEHTWIAIUHA U
MPUPOIHBIX HMCTOUYHMKOB. Ilokazarenu, XapakTepU3YIOIIHME CBOMCTBA OE30TKAa3HOCTH,
JTIOJITOBEYHOCTH, PEMOHTOIIPUTOHOCTH, KOMIUJIEKCHBIE TTOKa3aTeNd HaIeKHOCTH.

2.2.6 Ilokazarenn HAJEKHOCTH OCHOBHBIX 3JIEMeHTOB cucteM 1 'B.

Hcnonb3oBaHue NPUHIMIIOB ONTHMAJIbHOIO PE3CPBUPOBAHUS M METOIbI OLIEHKH
HaJIe>KHOCTHU pe3epBUPOBAHHBIX CHCTEM. OcobenHocTH CTPYKTYpPBI CHUCTEM
TEIJIOTa30CHAOKEHUSI W  BEHTWIANMM Kak OOBEKTOB  pe3epBUpoBaHHsA. Pacuer
ONTUMAJIBLHOTO PE3EPBUPOBAHUS CUCTEMBI TPYOOTIPOBOIOB.

2.2. JlabopaTopHbIe 3aHATHS, UX COJep:KaHue

2.2.1 Uzyuenne crangapta YO bpI'TY 01-2002.

2.2.2 ®usznyeckue BeNMUUHbL. [[puMeHeHne Teopun pa3MepHOCTEN.

2.2.3 Beibop MeTo0B u3Mepenuii u mpudopos. [logcuer ommbok u3MepeHwHii.
2.2.4 llpeanoytuTenabHble Yncia. Paibl npeAnoYTUTEIbHbBIX YUCET.

2.3. CucTeMa KOHTPOJISA M OLIEeHKA YPOBHSI 3HAHUI. CAMOCTONATE/ILHAsI padoTa
CTY/IEeHTOB

Cucrema KOHTpPOJIsI  BKJIHOYACT  CICAYHOHIME YPOBHH: KOHTPOJIb  BBIITOJIHCHUA

nabopaTopHbIX 3aHATHA. CaMocTOsTeNbHAs padoTa CTYACHTOB BKIIOYAET B ce0sl MOATOTOBKY
K JICKIIMOHHBIM U JJA0OPATOPHBIM 3aHITHAM, CAady 3a4eTa.
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IlepeueHb BOIIPOCOB, BBIHOCHMBIX HAa CAMOCTOSATEIBHOE 00yUEHHE

1. CpenctBa H3MEpeHHMM, HMX METPOJOTMYECKHE XapaKTepUCTHKU. MeToabl
usmepennii [3.1.1, 3.1.3, 3.2.2].
2. l'ocynapcTBeHHass cucremMa obOecrnedyeHus enuHctBa wusMepenuit (I'CH).

DTaNOHBI U KX POJIb B MOJICPKaHUY eMHCTBA m3MepeHuit. [lorpemroctn usmepennii [3.1.1,
3.2.3].

3. Cucrema rOCy/1apCTBEHHBIX HCIIBITAHUM CpeJlCTB U3MEpEHUi.
I'ocynapcteennas mosepka [3.1.1, 3.2.3].

4. Enunnie! pusnyueckux Beanuud [3.1.1, 3.2.3].

5. Opra#sl ¥ c1y0b1 cTangaptusaiuu [3.1.1].

6. ['ocynapcTBeHHBIH HAI30p 3a CTaHAApTaMU M cpeicTBamu uaMepenuid [3.1.1,
3.2.3].

7. CucreMa mpearnovYTUTEIHHBIX YHCEN U MapaMeTPUUYECKUX PSAIOB B MPAKTHKE

cTaHgaptu3anuu. KoJIMYecTBEHHbIE METOIBI  ONTHUMH3AIMK  MapaMeTpPOB  OOBEKTOB
crangaprusanuu [3.1.1, 3.1.7].

8. Benyine MexayHapoIHbIC OpraHu3anu 1mo cranaaptusamnuu [3.1.2, 3.2.3].

9. Enunas cuctema kiacCUpUKaMM ¥ KOIWPOBaHUS. YHHU(DHUIMPOBaHHAS
cucreMa gokymenranuu [3.1.1, 3.2.3, 3.2.4].

10.  TlomsTus o HamexHocTH cuctem TI'B [3.1.1, 3.2.4].

11. BiwmsHMe 0TKa30B Ha MMOKa3aTe)ib kKayecTBa (hyHKIIMOHHpOBaHUs cucteM TI'B.
AHam3 pexuMa BOJOMOTPEOSICHUS HACEICHHBIX MECT Kak ciydaiHoro mpomecca [3.1.1,
3.24].

12.  CnyuaiiHble BEIMUMHBI M 3aKOHBI UX pactpeneneHus. [Ipocreitmme cayyaiinbie
nporecco [3.1.3, 3.1.7].

13.  Tloka3arenu HaJE)KHOCTU OCHOBHBIX ieMeHTOB cuctem TT'B [3.1.1, 3.2.4].

14.  Hcmosip30BaHWE TPHHIMIIOB ONTHMAIBLHOTO PE3CPBUPOBAHMS W METOIBI
OLICHKU HAJIGKHOCTHU pe3epBUPOBaHHBIX cucteM [3.1.1, 3.2.4].
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2.4. YuyeOHO-MeTOAMYECKAS] KAPTA Y4eOHOI M CHUILTUHBI
Jlneenas gpopma nonyuenus oopazoeanus

Homep pa3nena, Tembl

Hazpanue pasacia, TCMbI

KonmuecTBo ayUTOpHBIX 4acOB

3AHATHSI

3AHATHSI

3AHATHSI
Nuoe

Jleximu
[TpakTuueckue
CemuHapckue

JlaGoparopHbie

(V)

KomyecTsBo yacoB
CaMOCTOATEIHFHONU
padoThI

|

2

(e}

©| ®opma KOHTPOJIS 3HAHUI

-

Baenenne. OcHOBHBIC 3a1a4K
METPOJIOTHH,
CTaHJIaPTH3AINH U
cepTuduKaIu

0,5 - -

2,5

CpencTBa u3MepeHuii, ux
METPOJIOTHUECKHUE
XapaKTEPUCTUKU. MeToabl
HU3MEpEHUI

2,5

I'ocynapcrBenHas cucrema
oOecrnieueHus eMHCTBA
mmepennit (I'CH). Dtanonst
U UX POJb B MOJAEPKAHUN
€IMHCTBA U3MEPECHMUIA.
ITorpemnocTu u3MepeHui

Cucrema rocy1apCTBEHHBIX
WCIIBITAHUM CPEJICTB
U3MEpPEHUM.
l'ocynapcTBeHHas noBepka

OCHOBHbBIE €TUHUIIBI
(hbUBUYECKUX BETMYUH

2,5

Opransl U CITyKOBI
cranaptuzanuu. Kareropumn
Y BUJbI CTAaHAAPTOB

ITocenoBarenbHOCTH
pa3pabOTKH, YTBEPKIACHUS U
BHEJIPEHUS CTaHJapTOB.
I'ocynapcTBeHHBINM Ha30p 32
CTaHAApTaMH U CPEACTBAMU
U3MEPEHUN

Cucrema npeano4YTUTEIbHBIX
YHUCEIl U ITapaMETPUUECKUX
PSAI0OB B IPaKTHUKE
CTaHIapTU3aLHH.
KonnuecTBeHHbBIE METO B

2,5

3auer
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OINITUMU3AIUU TAPaAMCTPOB
00BEKTOB CTaHAapTU3alun

[IpaBuna HopMHUpOBaHUS
rapamMeTpoB 0OBEKTOB
CTaHJapTU3AIUH.
Kommrexcnas
CTaHAapTU3aIHSL.
YHudukanus u3aenui.
Benymue mexayHapoiHbie
OpraHu3aIuu 1Mo
CTaHJapTU3aLUU

10

Enunnag cucrema
KJIaCCU(UKALIUN U
KOJMPOBAHUSI.
YHupuuupoBaHHas cucteMa
JOKYMEHTAIluu

11

OO1ue oHsITHS O
HaJEKHOCTH CUCTEM
TeIUIora3ocHa0KeHus u
BEHTHIISILINH

12

Bausaue orka3oB Ha
MokasaTellb KauyecTBa

(G YHKIIMOHUPOBAHUS CUCTEM
TEIUIOra30CHA0KCHUS U
BEHTUJISILIMU. AHalIN3
peXrMa BOAOMOTPEOICHUS
HACEJICHHBIX MECT KaK
CJIy4alHOT 0 Iporuecca

13

CrnydaiiHple BETUYUHBI U
3aKOHBI UX PaclpeaeIeHUsl.
[Ipocreiimne ciaydaiiHble
npoueccsl. IIpouecc
Ilyaccona

14

IToka3aTenyu HaIEKHOCTH
OCHOBHBIX DJIEMEHTOB CUCTEM
TI'B. Iloka3arenu,
XapaKkTePHU3YIOIIUE CBONCTBA
0C30TKa3HOCTH,
JIOJITOBEYHOCTH,
PEMOHTONPUTOTHOCTH,
KOMIUICKCHBIC TTOKa3aTeITH
HaACKHOCTH

15

Hcnonp30Banne NpUHLIKIIOB
ONTUMAJIBHOTO
pE3EPBUPOBAHUS U METO/IbI
OLICHKH HaJI€KHOCTH
PE3EPBUPOBAHHBIX CUCTEM

Bcero

16

40

3auer
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3aounas popma nonyuenus obpazosanus

Homep pa3nena, Tembl

Hazganwe pa3znena, TeMbl

KomgectBo AYJIUTOPHBIX YaCOB

Jleximu
[IpakTuueckue
3aHSATHS
CemuHapckuie
3aHSATHS
JlaGopatopHbie
3aHATHS
HNuoe

~

KomyecTso yacos
CaMOCTOSATEIBLHOM

padoThI

|

2

(e}

©| @opma KOHTPOJIS 3HAHUIN

|

Baenenne. OcHOBHBIC 3a1a4u
METPOJIOTHH,
CTaHJIaPTH3AINH U
cepTuduKaIu

025 | - -

2,5

CpenctBa u3MepeHuil, ux
METPOJIOTHYECKHUE
XapaKTEPUCTUKU. MeToapbl
HU3MEpEHUI

025 | - 1

2,5

I'ocynapcrBenHnas cucrema
o0ecreyeHus: eIMHCTBA
mmepennit (I'CH). Dtanonst
U UX POJb B MOJAEPKAHUN
€AMHCTBA U3MEPECHMUIA.
ITorpemnocTu u3MepeHui

Cucrema rocy1apCTBEHHbIX
UCTIBITAHUN CPE/ICTB
W3MEPEHHIA.
I'ocynapcTBeHHas moBepka

025 | - -

OcHoBHbBIE CANHUIIBI
(I)I/I3I/ILICCKI/IX BCIMYHMH

025 | - -

2,5

Oprassl U CITyKOBI
crannaptuzanuu. Kareropumn
" BUJIbI CTaH)IapTOB

025 | - 1

ITocenoBarenbHOCTH
pa3pabOTKH, YTBEPKICHUS U
BHEJIPEHUs CTaHapPTOB.
I'ocynapcTBeHHBINM Ha30p 32
CTaHAApTaMH U CPEACTBAMU
U3MEPEHUN

05 . -

Cucrema npearoYTUTEIBHBIX
YHUCeN U NTapaMeTPUIECKUX
PAIOB B IPaKTUKE
CTaHJAapTHU3ALUU.
KonnuecTBeHHBIE METOIBI
ONTUMU3ALMY [1APAMETPOB

2,5

3auer
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00BEKTOB CTaHAAPTH3ANUN

[IpaBuna HopMUpoOBaHUs
rapamMeTpoB 0OBEKTOB
CTaHAapTU3ALUU.
Komnnexcnas
CTaHAapTHU3aLM.
YHubukanus u3aeami.
Benymme mexnyHapoaHbie
OpraHu3aIyu 1Mo
CTaHJapTU3aLUU

05

10

Ennnasg cucrema
KJIacCU(PUKALINH U
KOI{I/IpOBaHI/ISI.
YHuduupoBanHas cuctemMa
Z[OKYMGHTaIlI/II/I

0,5

11

OO01111€e TOHATHS O
HAIEXHOCTH CUCTEM
TEIUIOra30CHA0KEHUS U
BEHTWISIINN

05

12

Bnusiaue oTka3oB Ha
[I0Ka3aTeib KauecTBa
(YHKLIIMOHUPOBAHUS CUCTEM
TEII0ra30CHA0XKEHUS U
BEHTHISALMH. AHAIN3
peXHUMa BOAONIOTPEOICHUS
HACEJICHHbBIX MECT KaK
CIIy4alHOT 0 mporecca

05

13

CrnyuaiiHble BEIMUUHBI U
3aKOHBI X pPacHpeeIeHUsI.
IIpocreiilne ciay4yaiHbIe
nporeccsl. [Iponecc
ITyaccona

0,25

14

[TokazaTenu HaAEKHOCTH
OCHOBHBIX DJIEMEHTOB CHCTEM
TI'B. Iloka3arenu,
XapaKTEePU3YIOLIUE CBONCTBA
0C30TKa3HOCTH,
JIOJITOBEYHOCTH,
PEMOHTOTIPUTOTHOCTH,
KOMIUIEKCHBIE MTOKa3aTeIn
HaJIC)KHOCTH

05

15

Hcnons30BaHne NPUHINIIOB
ONTUMAJILHOTO
pE3epBUPOBAHUS U METOAbBI
OLIEHKH HaJ€KHOCTH
pE3epBUPOBAHHBIX CUCTEM

05

Bcero

3auer
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36101{Haﬂ, UHmecpupoeaHrHas ¢ npoecpammamu cpeOHeeo cneyuailbHoco 06pa306aHuﬂ,

cokpawjennas hopma nonyuenus 00pa308aHusl

Homep pa3nena, Tembl

Hazpanue pasacia, TCMbI

KonmuecTBo ayIUTOpHBIX 4acoB

3AHATHSI

3AHATHSI

3AHATHSI
Nuoe

Jleximu
[TpakTuueckue
CemuHapckue

JlaGoparopHbie

(V)

KomyecTBo yacoB
CaMOCTOSATEIBLHOM

padoThI

|

2

(e}

©| ®opma KOHTPOJIS 3HAHUI

-

Benenune. OcHOBHEBIE 331241
METPOJIOTHH,
CTaHJApTHU3AINH U
cepTudUKaIm

025 | - -

0,25

CpencTBa u3mMepeHuil, ux
METPOJIOTHYECKUE
XapaKkTEepUCTUKUA. MeToabl
U3MEPEHUI

025 | - 1

0,25

l'ocynapcTBenHas cucrema
oOecrnieueHus eMHCTBA
usmepenuit ('CH). Dtanons
Y UX POJIb B TOJIIEPIKAHUH
€IMHCTBA U3MEPEHMUII.
[TorpemuocTtu n3mepenui

0,25

Cucrema rocy1apCTBEHHBIX
HCIIBITAHUM CPEJICTB
U3MEpPEHHUM.
l'ocynapcTBeHHas nmoBepka

025 | - -

0,25

OCHOBHbBIE €TUHUIIBI
(hbUBUYECKUX BEITMYUH

025 | - -

0,25

Opransl U CITyKOBI
cranaptuzanuu. Kareropun
Y BUJbI CTAaHAAPTOB

025 | - 1

0,25

ITocenoBarenpbHOCTH
pa3pabOTKH, YTBEPKICHUS U
BHEJIPEHUS CTaHJapTOB.
I'ocynapcTBeHHBINM Ha30p 32
CTaHAApTaMH U CPEACTBAMU
U3MEPEHUN

05 . .

0,25

Cucrema npeanoYTUTEIbHBIX
YHUCEIl U ITApaMETPUUECKUX
PSAI0B B IPaKTHUKE
CTaHIapTHU3aLHH.
KonnuecTBeHHBIE METO B
ONTUMM3ALIMYU TAPAMETPOB

0,25

3auer
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00BEKTOB CTaHAAPTH3ANUN

[IpaBuna HopMUpOBaHUs
rapamMeTpoB 0OBEKTOB
CTaHAapTU3ALUU.
Komnnexcnas
CTaHAapTHU3aLUsL.
YHubukanus u3aeami.
Benymme mexnyHapoaHbie
OpraHu3aIyu 1Mo
CTaHJapTU3aLUU

05

05

10

Ennnasg cucrema
KJIacCU(PUKALINH U
KOI{I/IpOBaHI/ISI.
YHuduupoBanHas cuctemMa
Z[OKYMGHTaIlI/II/I

0,5

0,25

11

OO01111€e TOHATHS O
HAIEXHOCTH CUCTEM
TEIUIOra30CHA0KEHUS U
BEHTWISLINN

05

0,25

12

Bnusiaue oTka3oB Ha
[I0Ka3aTeib KauecTBa
(YHKLIIMOHUPOBAHUS CUCTEM
TEII0ra30CHA0XKEHUS U
BEHTHISALMH. AHAIN3
peXHUMa BOAONIOTPEOICHUS
HACEJICHHbBIX MECT KaK
CIIy4alHOT 0 Iporecca

05

0,25

13

CrnyuaiiHble BEIMUUHBI U
3aKOHBI UX PACIPEACICHUS.
IIpocreiilne ciay4yaiHbIe
nporeccsl. [Iponecc
ITyaccona

0,25

0,25

14

[TokazaTenu HaAEKHOCTH
OCHOBHBIX DJIEMEHTOB CHCTEM
TI'B. Iloka3arenu,
XapaKTEePU3YIOLIUE CBONCTBA
0C30TKa3HOCTH,
JIOJITOBEYHOCTH,
PEMOHTOTIPUTOTHOCTH,
KOMIUIEKCHBIE MTOKa3aTeIn
HaJIC)KHOCTH

05

0,25

15

Hcnons30BaHne NPUHINIIOB
ONTUMAJILHOTO
pE3epBUPOBAHUS U METOAbBI
OLIEHKH HaJ€KHOCTH
pE3epBUPOBAHHBIX CUCTEM

05

0,25

Bcero

3auer
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3. UH(popMaLMOHHO-METOAUYECKAS YACTh
#BcnomorarenpHbIiPa3aen

3.1 OcHoBHas JIUTEpPaTypa

3.1.1. KpsuioBa I'.JI. OcHoBel CTanmapTu3anuu, cepTU(GUKAIIN U METPOJIOTHH: Y UEOHHUK
JUTS BY30B. — 3-¢ u31., iepepad. u qom. — M.: FOHUTU-JIAHA, 2003. — 671c.

3.1.2. Metponorus, craniapTu3anus, cepTUPUKAIUs U AIEKTPO-U3MEPUTENIbHAS TEXHUKA:
VYueb. nocobue /K.K. Kum, I'"H. Anucumos u np. — CII16.:ITutep, 2006. — 368 c.

3.1.3. Adonckuit A.A. UsmepurensHpie TpHOOPBI W  MAaCCOBBIE DJICKTPOHHBIC
n3Mmepenus/A.A. Adponckuii — M., 2021,

3.1.4. CTAHIAPT YHUBEPCUTETA. Odopmienrne MaTepraioB KypCOBBIX, TUTIIOMHBIX
MIPOEKTOB U PpabOT, 0TUETOB MO npakTuke. Oo6mue TpedoBanus u npasuia opopmieHus. CT
BI'TY 01 —2002. Bpect 2002.

3.1.5. CTb 2255-2012. OcHoBHbIE TpeOOBaHUS K JOKYMEHTAIIUUA CTPOUTEITHLHOTO MPOEKTA.
3.1.6. ICTY 8940:68. IIpenmodtureapHbIe YUCIIA U PSIIBI TPEMOYTUTEIHHBIX YHACETT.

3.2 lonostHMTE IbHASA JIUTEPATYypPa

3.2.1. Metoauveckue yKa3zaHWsS K BBIMOJHCHHIO JIA0OPATOPHBIX PadOT MO JUCIUTIINHE
«Metponorus, cTaHIapTU3aus U cCepTUGUKAIUS» I CTYJIECHTOB CIIEIUATBHOCTH
1-700403 — «BogocHabxeHue, BOJOOTBEACHUE W OXpaHa BOJIHBIX pecypcoB» / B.B. Mopos,
E.C. B. Pribak, A.I'. HoBocenbuiera, [I.JI. Cenuyk. — bpect : bpI'TVY, 2021. -39 c.
3.2.2. Crangaprtuzanus, merposorus u cepruduxanus. Jlupun U.M. — M.: FOpaiit, 2007 —
399 c.
3.2.3. Mertpomnorus, cranmaptusanus u ceptudukanus. Pagkesnu .M., Cxunamze A.l.,
JlaktnonoB b.. — M.: Beicmas mkomna, 2007 — 790 c.
3.2.4. bapan A.H. Yuer, KOHTpOJdb W peryiupoBaHue sHepropecypcoB. Kypc mexumii.
Munck, UBIl Munduna, 2017. — 342 c.

3.3 Bonpocsl Kk 3a4eTy N0 AUCHUILIHHE

1. Metponorusi. OcHoBHbIE 3aaun. VicTopus pa3BUTHSI METPOJIOTHH.

2. OcCHOBHBIE 3a/1a4M CTAaHAAPTU3AINU U CEPTUPUKAITIH

3. CpenctBa U3MEpEHH, UX METPOJIIOTMUECKHE XapaKTePUCTUKH. MeToabl
U3MEpPEHUM.

4. ['ocynapcTBenHas cucrema obecriedenus equacTsa uzmepenuit (I'CH).

5 DTaNoHBI U UX POJIb B MOJACPKAHUM €IMHCTBA U3MEPEHUH.

6 [TorpemHocTu n3MepeHui.

7. CucreMa rocy1apCTBEHHBIX UCIIBITAHUN CPENICTB U3MEPEHUH.

8 I'ocynapcTBeHHas moBEpKa.

9. Cucrtema mpennoYTUTENbHBIX YUCEI U TapaMeTPUIECKUX PSATIOB B MIPAKTHKE
CTaHJapTU3ALUY.

10.  KonmuecTBeHHBIE METOBI ONITUMHU3ALMH [1APAMETPOB OOBEKTOB
CTaHIapTU3aLUU.

11.  Oprassl 1 cinyx0bl cTaHgapTu3anuu. Kateropuu v BUbl CTaHIAPTOB.
12. OcHOBHBIE eAUHUIIBI PU3UIECKUX BETUIHH.
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13.  TlociemoBaTebHOCTh pa3paOOTKH, YTBEPKICHUS U BHEPECHHUSI CTaHIaPTOB.

14.  T'ocynmapcTBEHHBIN Haa30p 3a CTAHIAPTAMH U CPEACTBAMH U3MEPEHHUIA.

15.  Cucrema npeAno4YTUTENbHBIX YUCE U apaMeTPUIECKUX PSAIOB B MPAKTHKE
CTaHJapTU3aLIUU.

16.  KonumdecTBeHHBIE METOJIBI ONTUMHU3AINN TTAPAMETPOB OOBEKTOB
CTaHJapTU3aIUH.

17.  IlpaBuia HOpMHpPOBAHUS MAPAMETPOB OOBEKTOB CTaHIAPTU3ALINU.
KomrnekcHas ctanaapTusanms.

18.  MexoTpacneBbie CUCTEMBI CTaHAAPTHU3AIIH.

19.  Vuudukanus uzgenuii. Benyiue MexayHapoIHbIe OpraHUA3AINH 110
CTaHJapTU3aLIUU.

20.  Enunas cucrema xiaccuuKanuy U KOJAUPOBAHUSI.

21. YHudumupoBaHHas cucTeMa JT0KyMEHTAIHH.

22.  OOuiue MoHsATUS O HAJIEKHOCTH CUCTEM TEIUIOra30CHA0KEHUS U BEHTUIISIIIHH.

23.  CaydvaiiHble BETMYMHBI U 3aKOHBI UX pacnpeaencHus. [IpocTeimue cmydaitabie
MIPOLIECCHI.

24.  Tlpomecc Ilyaccona

25.  BuusgnHue 0TKa30B Ha MOKa3aTeah KayecTBa GYHKIIMOHUPOBAHUS CUCTEM
TEIJIOTa30CHA0KEHUS U BEHTUJISALIUN.

26.  AHanmu3 pexxuma rnoTpeOIeHus HaceIEHHBIX MECT KaK CIy4aifHOTO MpoIiecca.

27. TlokaszaTenu HaJEKHOCTU OCHOBHBIX AJIEMEHTOB CUCTEM TEIUIOra30CHa0KeHUs
Y BEHTHUJISITIVH.

28.  Tlokazarenu, XxapaKTepU3yIOIIHE CBONCTBA 0€30TKA3HOCTH, JOJITOBEYHOCTH,
PEMOHTONPUTOAHOCTH, KOMIUIEKCHBIE TTOKA3aTEIN HaJAC)KHOCTH.

29. MHcnonp3oBaHWE MPUHIIAIIOB ONITUMAIIEHOTO PE3EPBUPOBAHUS U METO/IBI
OIICHKU HAJIe)KHOCTH PE3EPBUPOBAHHBIX CUCTEM
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