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BBEAEHUE

Hucuumnuna «Diagnostic methods in electrical power engineering / MeTo bl
JTMATHOCTUKH B DJIEKTPOIHEPTETUKE» oOecrednBaeT GopMUpoBaHUE y 00YyIArOIITUXCSI
3HaHWW, YMEHUM M HABBIKOB I IUIAHUPOBAHUS, OPraHU3aIlMd U OCYIIECTBIICHUS
YOpaBlIeHUSI PEKUMaMU pabOThl OOBEKTOB MPO(ECCHOHATBHON AESITENbHOCTH C
y4eTOM ToKazaTenen 3 PeKTUBHOCTH.

[lenpro M3y4YeHUS] TUCIUIUTAHBI SBISETCS M3YYCHHE METOJIOB U TEXHUYECKHX
CPEICTB JMATHOCTUPOBAHUS TEXHHUYECKOTO COCTOSHHS DSJIEKTPUYECKHX CETeH u
AJIEKTPOOOOPYTOBAHUS.

B pe3ynbrate u3yueHus TUCIUTUTHHBI CTYICHT JOJIKCH:

3uamo:

- OCHOBHBIC HEUCITPABHOCTH U JIE(PEKTHI AIEKTPOOOOPYI0BAHUS;

-  METOAbl W  CpPEICTBA, IMPUMEHSAEMble TMPU  JUATHOCTUPOBAHUU
AIEKTPOOOOPYIOBAHUS.

Ymems.

- TIOJIB30BAThCS CPEJICTBAMU U YCTPOMCTBAMH THArHOCTUPOBAHHS;

- OIIpeIeTSATh 00BEMBI M CPOKHU IIPOBEACHUS PEMOHTHBIX PadoT.

Braoemy:

— METOJHMKaMH 110 pa3pabOTKe IUIAaHOB, MPOTPaMM, IIPOBEIACHUS HCITBITAHHUMA
AIEKTPOTEXHUICCKUX U IJIEKTPOIHEPTETUICCKUX YCTPOUCTB M CHCTEM.

Tekymaﬂ U NPOMENCYMOUHAA ammecmayusl cmydeHmoe

J1J1s1 OTIEHKH pe3yIbTaTOB OCBOCHHMSI TUCIUTUTMHBI HCTIOIB3YIOTCS:

- OLIGHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH;

- OLIEHOYHBIE CPE/ICTBA JIJIsi IPOMEKYTOUYHOM aTTeCTAlUU 110 JUCIUILINHE.

K orieHo4HBIM cpeicTBaM TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH OTHOCSITCS:

- TECTOBBIE 3a7jaHus ()11 CTYACHTOB BceX (hopm oOydeHws ),

- 3a7laHUSl ¥ KOHTPOJBHBIE BOMPOCHI MO TeMaM MPAKTUYECKUX 3aHATUMA (IS
CTYJIEHTOB Bcex (opM 00yueHus);

- 3aJ1aHUs JJ1S1 KOHTPOJIBHOM PabOThI U BOMIPOCHI JUTSI €€ 3aIUTHI (7151 CTYJCHTOB
3a04HOM (POpMBI OOyUEHHS).

TecToBble 3amaHUs WCIONB3YIOTCA I OIICHKA YPOBHS OCBOCHHS TEM
TUCIUTUIMHBL  CTYACHTaMHU. TecTUpoBaHHME OOYYArOIIMXCS MOXKET IPOBOJIUTHCS
ayJUTOPHO WJIM JUCTAaHIMOHHO ¢ ucnoip3zoBanuem SMOC ynusepcurera. [1o utoram
BBITIOJTHCHUSI TECTOBBIX 3aJaHUi OIEHKA BBICTABJISETCS 1O YETHIPEXOa/IbHOM IIIKaJIe
B COOTBETCTBUU C KPUTCPUSIMH, IMPEIACTABICHHBIMY B TabuIie 1.

3amaHus 1O TeMaM TMPAKTUYECKWX 3aHATUM TPHUBEJACHHI B  y4eOHO-
METOAMYECKOM IMOCOOHH 110 TTPAKTUIECKUM 3aHSITHSIM.

3amanusi MO KOHTPOJILHOW paboTe W BOMPOCHI ISl €€ 3alUThI I CTYACHTOB
3a04HOM (OpMBI OOydeHUS TPHUBEACHHI B y4EOHO-METOIMYECKOM TOCOOMH JIs
BBITIOJIHEHUST KOHTPOJIbHOU paboThl. [0 mToraM BBITTOTHEHHS KOHTPOJIBHON padOThI



OLIEHKA BBICTABIIAETCS IO CUCTEME «3aYTeHO / HE 3auTeHO» B COOTBETCTBUH C
KPUTEPUAMHU, TIPEICTABICHHBIMH B Tabuiie 1.
[IpomexyTounas arrectanust B ¢opMe dK3aMEHA MPOXOJIUT MO pe3ysbTaTram

MMPOXOXKACHUA BCCX BHAOB TCKYHICIO KOHTPOJIA YCIICBACMOCTHU.

PesynbraTs

MPOMEXKYTOUHOW ATTECTAIMM ONPEAEISAIOTCA B COOTBETCTBHUM C KPUTEPHUSIMH,
MpEJCTaBICHHBIMU B Ta0uIle 1.

Kpumepuu OYEHUBAHUA pE3Y1bmamoe OC60EHUA ()MCZ/;MI’UZMHbl

Tabmuua 1 — Cuctema OLEHOK U KPUTEPUH BBICTABJICHHS OLIEHKH

Cucrema 2 3 4 5
OIIEHOK 0-40 % 41-60 % 61-80 % 81-100 %
«Hey/10BJIETBOPH- «Y/OBJIETBOPH- «XOPOII0» «OTJIUYIHO»
TeJIbHO» TeJIbHO»
Kpurepuii «He 32a4YTeHO0» «32YTEHO»
1 CucTteMHOCTH Oomagaer OoOmagaer Oo0iagaer Oo0iagaer
U 10JIHOTA YaCTHYHBIMU U MHHAMATBHBIM HAGOPOM 3HAHHII, TIOJTHOTOM 3HAHUHA
3HAHMIi B Pa3po3HECHHBIMHU Ha0OpPOM 3HaHUM, ocTaTounbiM s | 1 CHCTEMHBIM
OTHOILIIEHHH 3HAHUSAMU, KOTOPbIE | HEOOXOIUMBIM IS CHCTEMHOLO B3TJISIOM Ha
H3y4aeMbIX HE MOXET HAyJHO CHUCTEMHOTO B3IV Ha U3y4aeMblii 00BEKT
00bEKTOB KOPPEKTHO B3MIAMA HA M3y AeMbIii
CBSI3BIBATh MEKITY M3y4aeMbIii 00BEKT 0GBEKT
c000ii (TOIBKO
HEKOTOPBIE U3
KOTOPBIX MOXKET
CBSI3BIBATH MEKIY
co00it)
2 Pabora ¢ He B cocTostHumn MoxeT HalTH MoskeT HaiTH, MoskeT HaiTH,
uHpopMmanmei HaXOJWTh HEOOXOINMYIO WHTEPIIPETHPOBATh| CHCTEMATH3UPOBATH
HEOOXOANMYIO nHGpOpMAITUIO B U CUCTEMATU3UPO- | HEOOXOAUMYIO
uHpOpMaIHIo, THO0 | paMKax BaTh uHOpMAaIHIo, a
B COCTOSTHUH MOCTaBIICHHON HE00XO0IUMYO TaK)Ke BBISIBUTH
HAXOJWTH OT/JENbHBIEC | 3a1a4l nH(pOpMAITUIO B HOBBIE,
(hparMeHThI pamkax JIOTIOJTHUTENIbHBIE
nH(pOpMAIUH B ITOCTaBIICHHOU WUCTOYHUKHU
pamKax 3aJ1a4yu nHpOpMAIUH B
IIOCTaBJICHHON pamkax
3a1a4n MOCTaBJICHHOM
3a/1a4u
3.HayuHoe He moxeT nenatpb B cocTtostHuun B cocTosinuun B cocTosinuu
OCMBICJICHHE HAYYHO KOPPEKTHBIX | OCYIIECTBISATH OCYIIECTBJIATh OCYIIECTBIIATh
H3y4aeMoro BEIBOJIOB M3 HAyYHO CUCTEMAaTUYECKHUI | CHCTEMAaTUICCKHIA
sIBJICHMSI, UMEIOIIUXCS Y HETO | KOPPEKTHBIH 1 HAY4YHO 1 HAY4YHO
npouecca, CBEJICHUN, B aHAJINA3 KOPPEKTHBIN KOPPEKTHBIN
o0beKTa COCTOSIHUH MPEIOCTABIICHHON | aHau3 aHaIm3
NPOaHAIM3HPOBATh uHpOpMaIUU MIPEeIOCTABICHHON | MPEeIOCTaBIEHHON
TOJIBKO HEKOTOpbIE nHpOPMAITUH, UHQOpMAIHH,
U3 UMEIOIIHNXCS Y BOBJICKAET B BOBJICKACT B
HETO CBEJICHU HCCIIeI0BaHNe HCCIIeI0BaHNe
HOBBIC HOBBIE
peNeBaHTHBIC




pelieBaHTHBIE MOCTaBJICHHOMN
3a7aue JaHHBIC 3a7a4e JaHHEIC.
4. OcBoeHne B coctosinuu pemates | B cocTostHumn B cocTosnun He Tonpko Bnageer
CTAHJAAPTHBIX TOJBKO (hparMeHTHI peuarb peliaTth aJrOPUTMOM U
aJIrOpuTMOB ITOCTaBJICHHOM ITIOCTaBJICHHEIC TOCTaBJICHHBIC MOHUMAET €ro
pelieHust 3aJla4M B 3aJla4M B 3aJlayd B OCHOBBI, HO U
NMpPoQecCUuOHANb | COOTBETCTBHHU C COOTBETCTBHUH C COOTBETCTBUH C MpeyiaracT HOBbIE
HBIX 337124 3aJaHHBIM 3aJIaHHBIM 3aJITaHHBIM pelIeHUs B paMKax
aJNropuTMOM, HE aJrOPUTMOM aJrOPUTMOM, IMOCTaBJICHHOM
OCBOUII MNOHHUMAET 3a1a4yu
MIPEJJI0KEHHBIN OCHOBBI
aJITOPUTM, MPEeITIOKEHHOTO
JTOITYCKaeT OMIMOKH ajaropuTrMa

Cmpykmypa yueOHO-Memoouiecko2o nocoous

CtpykTypa y4eOHO-METOAMYECKOTr0 MOCOOUs BKIIIOUAET TEMATHUYECKUU IJIaH
JTUCIUIUIMHBI,  COJCp)KaHWE KaXJAOW TEeMbl JUCHUUIUIMHBI, yKa3aHUd s
CaMOCTOSTENIbHOM paboThI CTYACHTOB, OubIMorpaduyeckuii cnucok. [1o kaxaoin teme
JTUCIUIUIMHBL B Y4EOHO-METOJAMYECKOM TMOCOOWU TMPUBOJSATCA: METOJAUYECKHE
yKa3aHWs [0 TMPOBEICHUIO JICKIUOHHBIX 3aHSATHUM, CIHUCOK PEKOMEHIyeMOMn
JUTEpaTypbl U METOJMYECKHUE MaTepHasibl K 3aHSITHIO. B MpUIoXKeHUU NpUBEICHbI
KOHTPOJIBLHBIE BOMIPOCHI MO JUCHUILIUHE.



1 COJIEP’)KAHUE TUCHUATIIMHBI

Tema 1. O01He MOJI0KEeHUS TEXHNYECKOM THATHOCTHKH
Dopma 3anamuA: TEKUUS

Bonpocuwi 015 06cyscoenus:

l. OCHOBHBIE OHATHS U ONIPENEIECHUS TEXHUUECKON TMarHOCTHKU

2. JInarHoCTUPOBAHUE B )KU3HEHHOM LIMKJIE DJIEMEHTOB JIEKTPOYCTaHOBOK

3. Oco0eHHOCTH TUarHOCTUPOBAHUS FIEMEHTOB AJIEKTPOYCTAaHOBOK

4. XapakTepucTuKa METOJIOB TUArHOCTUPOBAHUSA DJIEMEHTOB
AIEKTPOYCTAaHOBOK

Memoouueckue mamepuansl K 1eKYUOHHbIM 3AHAMUIM

TexHuyeckass TMarHOCTUKa — HAayKa O METOJIaX M CPEACTBAX PaclO3HaBAHMS
TEXHUYECKOTO COCTOSIHUSA U 0OHAPYKEHUSI HEUCIIPaBHOCTEH (1eheKTOB) U3/IETUH.

TexHru4ecKoe JUarHOCTUPOBAHUE — 3TO MPOLIECC PACHO3HABAHUSA COCTOSIHUS
00BEKTa, KOHEYHBIM PE3YJbTaTOM KOTOPOTO CIYXKUT 3aKIIOUEHHE O TEXHHUYECKOM
COCTOSSHUM OOBEKTa, TO €CTh KAaKOM-TMOO TEXHMYECKHH JMarHo3: aCUHXPOHHBIM
aBuratenb ucrpaBeH, B oOMoTke (a3pl Cl..C4 nmeeTcss BUTKOBOE 3aMBIKAHHUE;
M30JS1Ms YBIAXKHEHA U T. 11

JInarHOCTUYECKHE W KOHTPOJUPYEMblE NapameTpbl (IPU3HAKU) — 3TO
XapaKTEPUCTHUKU OOBEKTA, HUCIHOJb3yEeMble I OMNPENEICHUS €ro TEXHUYECKOIro
cocTosiHUA. Omnpenensiomme AUarHOCTUYECKUE NapaMeTpbl — MapameTphl, IO
KOTOPBIM TOJIy4aroT HauOoJiee IMOJIHbIE CBEJACHHUS O pabOTOCIIOCOOHOCTH OOBEKTa,
OIICHUBAIOT €T0 COCTOSIHUE B 1I€JIOM (HampuMep, 1o TeMIepaType HarpeBa JABUTATENs
Cynar o ero oOmieM cocrosiHuu). [1o BcromoraTenbHBIM TapamMeTpaM OICHUBAIOT
JUIIb OTHAENbHBIE CBOMCTBA OOBEKTAa WM MECTO HEHCHPABHOCTU (HAmpuUMep, IO
CONPOTHUBJICHUIO M30JSILUM CYAST JHIIb O COCTOSHUM DIIEKTPUYECKOW YaCTH
AIEKTPOOOOPYAOBAHUSA).

Cnoco6 (aJroput™m) JIUArHOCTUPOBAHUS — ITO COBOKYMHOCTh W TIOC-
JEeI0OBATeIbHOCTh  JACUCTBUM  (PKCIIEPUMEHTOB),  TO3BOJISIIOLIUX  OMPEACIUTh
TEXHUYECKOE COCTOsIHUE 00beKTa. [Ipu skcriepuMenTe Ha 0OOBEKT MOAAI0T HEKOTOPOE
BO3JICUCTBUE W HW3MEPSIOT JIMarHOCTHMYECKUE MapaMeTpbl WIH KOHTPOJIUPYIOT
IuarHoctuyeckue npusHaku. [lo pesynbraraM HaOMIOACHUN ONPENEsiOT COCTOSIHUE
obbekTa. Hampumep, UCHBITBIBAS M30MSAIUIO TOBBIIIEHHBIM HAMNpsDKEHUEM U
Ha0JII0/1as1 32 TOKOM yTEUKH, JAENAl0T 3aKJII0UeHUE 00 ee UCIIPaBHOCTH.

Cucremsl quarnoctupoBanus (CJl) — 3T0 COBOKYMHOCTh 00BbEKTA, CIIOCOOOB U
CpPEACTB IUArHOCTUpOBaHUs. 110 Ha3HaUYEeHUIO W BUAY peIIaeéMOW JUArHOCTHUYECKOU
3alayd WX YCIOBHO pAa3ACisiioT Ha mpoduinaktudeckue, auddepeHnnansHele,
(GyHKIIMOHATBHBIC U TPOTHO3UPYIOIIIHE.

[Mpodwmnaktuueckue CJ] mpeaHazHadeHbl 7 BBISIBICHHS B  MPOIECCE
AKCIUTyaTalu Je(EeKTHBIX JeTalel U 3JeMEHTOB, BbIpa0OTABIIMX CBOM pecypc, T. €.
T€X 3JIEMEHTOB OOBEKTa, MapaMeTpbl KOTOPHIX OJM3KM K MPENEIbHO JOMYCTUMBIM
3HA4YEHUSIM (151 BBISIBJIEHUSI CJIa0bIX MECT 00BheKTa 0e3 BhIBO/IA €ro B peMoHT). C 310

HEJIBI0 CUCTEMATHUYCCKHU ITPOBOJAT IIJIAHOBLIC HpO(IJI/IJ]aKTI/I‘{eCKI/Ie HUCIIBITaHUA.
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Hudpdepenumansuble  CJl cmyxar  aas  OOHApy>KE€HUsT  OTIENbHBIX
HEUCIIPAaBHOCTEN MpHU IUIAHOBOM TEXHUYECKOM OOCIYXKMBAHUM M PEMOHTE
anekTpoobopynoBanus. [1o mogydeHHBIM pe3yabTaTaM yTOUHSIOT BHI HEOOXOJMMOTO
peMoHTa (TEeKyllMid WM KanuTaldbHBIM) U cocTaB ero onepauuil. Jlug
audepeHInaIbHOr0  JUArHOCTUPOBAHUS  MPUMEHSIOT MpPUOOpHl  O0IIero
crenuaibHOro HazHaueHus. [Ipocreiimu ommeTpamMu (MEraOMMETPAMH ) BBISIBIISIOT
HEHCIIPAaBHOCTU — OOpBIB, 3aMbIKaHUE B MPOBOJAX, KOHTAKTAX, W30JUPYIOMIMX H
APYTUX 3JEMEHTax 3J1eKTpooOopyaoBaHusa. CrenualbHBIMU NPUOOpPAMH KOHTPOJIS
BiaxkHocTH (IIKB) onpenenstoT cTenenp yBiIaXHEHNUs U30JLUH, a TpUOopaMu TUIa
BbICOKOYacTOTHOro u3Mmeputensa (BU®) — BUTKOBBIE 3aMbIKaHUS B OOMOTKax
anekTpudyeckux MmamuH. Kpome Toro, nuddepeHnmaibHoe AMArHOCTUPOBAHHE
OPOBOJASAT IpPHU IMOMOILIM TaOJIUI] XapaKTEPHbIX HEUCIHPABHOCTEH, KOTOpBIE €CTh B
CIPAaBOYHOM JIATEpaType WJIM B TEXHUYECKOM  OIMCAHUA  KOHKPETHOIO
AIEKTPOOOOPYIOBaAHUS.

OYyHKIMOHAJIBHBIE C/l mpenHa3zHayeHbI U1 OLICHKU KayecTBa
(YHKUMOHUPOBaHUS U PabOTOCHOCOOHOCTH IYTEM OMNpPEAENICHUs KOMIUIEKCa
AKCIUTyaTallAOHHBIX ~ CBOMCTB  (XapaKTEPHUCTHK)  AJIEKTPOOOOPYHOBAHHS  TPH
KOHTPOJIbHBIX, THUIIOBBIX WM CHEIHUAIbHBIX HCIBITAHUSAX U COINOCTABICHUS HX C
HOMUHAJIBHBIMH WJIA HOPMHUPYEMBIMU 3HaueHHsIMHU. Hampumep, mpu KOHTPOJIBHBIX
UCIIBITAaHUSX ACHHXPOHHOTO JIBUraTejsl ONpPENENSIOT CONPOTUBIEHUE OOMOTOK
IIOCTOSIHHOMY TOKY, COIPOTHBJIEHHE W30JISILUU, TOK U IOTEPU XOJOCTOrO XOJa, Ha-
OpSDKEHUE W IOTEPH KOPOTKOro 3aMblkaHWsA. EcCiaM W3MepeHHbIE IapaMeTphl
HaxoJsTCA B IIPEAesiax YCTAHOBJIECHHBIX JOMYCKOB, TO JBUIAaTellb IPU3HAIOT
PaboTOCTIOCOOHBIM.

[Ipornosupytome CJI MO3BOMSIOT MPEACKa3aTh COCTOSIHUE M3JCIHUS B
OyaylmieM U OIpeneauTh BEpOSTHBII MOMEHT TMOSIBICHUsS oOTkaza. [l storo
OLICHUBAIOT OCTAaTOYHBI pecypc >3JEMEHTOB Ha OCHOBaHMM UH(pOpPMAIUU O
3aKOHOMEPHOCTSX M3MEHEHHsI apaMeTPOB B MEPUOJ, NPEIIECTBYIOUIUN TPOTHO3Y.
Hanpumep, 11t OAIIKMITHAKA U3BECTHO (DAKTUYECKOE U MPE/IETbHOE 3HAUEHUE 3a30Pa.
Pa3genuB pa3HOCTh 3TUX 3HAYEHUW HA CKOPOCTh HW3HAIIMBAHUS MOMAIIMITHUKA,
MOJIy4arOT €ro OCTaTOYHBIM pecypc, MO KOTOPOMY JIETKO OMPENETUTh OKHUIAEMYIO
JaTy OTKa3za NoAmunHuka. OQHaKo HaJeKHOE MPOrHO3UPOBAHUE OCBOEHO JIHUIIb IS
npocTedmmx ciay4yaeB. llpu dSKcrulyatanmu  3JIEKTpOOOOPYIOBaHUS  CO3/AaHHE
nporaosupyromux CJ[ cBA3aHO ¢ psSAOM METOIUYECKUX TPYIHOCTEH, 00yCIOBICHHBIX
CJIOKHOCTBIO ITPOLIECCOB CTAPEHUS U U3HOCA 3JIEKTPOYCTAHOBOK.

Tema 2. KonTposbs padoTocnoco0HoOCTH
Dopma 3anamus: Jlekuus

Bonpocuwi 0ns 06cyscoenus:

1. O06racTh 1 ycioBusl pabOTOCIIOCOOHOCTH
2. 3anac u cTerneHb paboTOCIOCOOHOCTH.
3. MeTob1 KOHTPOJIS pab0TOCTTIOCOOHOCTH.

Memoouueckue mamepuaivl K 1EKYUUOHHBIM 3AHAMUAM
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Jis  Kaxmoil MamMHBI M MEXaHW3Ma  OMpEAeNseTCs  COBOKYITHOCTH
IMAaTHOCTHYECKUX  mpu3HakoB. [lo  xapakrepy W3MEHEHHS B  IpoOIEcce
JIWATHOCTHPOBAHUS JTUATHOCTUYECKHE TPHU3HAKH JIEISATCS Ha TapaMeTpel U
XapaKTEPUCTHUKH.

BOJIBIIMHCTBO TMAarHOCTUYECKHUX I1apaMeTPOB, OTOOPAKAIONIMX COCTOSTHUE
MAIllH ¥ MEXaHU3MOB, SBIISTIOTCSI HEIJICKTPUICCKUMHU BEIIMIMHAMMU:

- IMHEWHBIC U YTIIOBHIC IEPEMEIICHNS,

- BUOparus 1 BUOPOYCKOPEHUS,

- pacxoj1 ra30B | KUJAKOCTEH,

- TaBJICHHE,

- TEeMIIeparTypa,

- Bpems,

- YacTOTa BpAIICHUS,

- YTIIOBBIE€ CKOPOCTh M YCKOPEHHE.

YacTh TMarHOCTUYECKHUX TAPaMETPOB, KOTOPHIE MIPUCYTCTBYIOT B SBHOM BHJIC B
JIMAarHOCTHYECKOW MOJICNIN, HA3bIBAIOT NMPSIMBIMH. Te jke mapameTpsl, Yepe3 KOTOphIe
MOJKHO OIICHUTb MPSIMbIE KOCBEHHBIM 00pa30M, Ha3bIBAIOT KOCBEHHBIMHU.

[IpsMbIME TIapaMeTpaMH MOTYT OBITh HM3HOC, 3a30p B CONPSDKEHHUH, a
KOCBEHHBIMU - JIABJICHHE Macia, Temmeparypa, cojaepxkanue CO B oTpaboTaBIIMX
razax.

Bce nmarHocTMueckue mnapaMeTphl JIEIATCS Ha YacTHble W OOOOIEHHBIE.
[lepBble XapaKTEpU3YIOT COCTOSHHE OTICIBHBIX AJIEMEHTOB COCTaBHBIX Y3JI0B H
arperaroB MallliH ¥ MEXaHW3MOB, BTOpPbIe — OOIEe COCTOSIHHEC MAallWH U
MEXaHU3MOB.

WHupopMaIis 0 COCTOSTHAN Pa3InIHBIX 2JIEMEHTOB U Y3JIOB MAIIHH COJICPKUTCS
B JMArHOCTUYCCKUX XapaKTCPUCTHKAX / HalpUMep, BUOPOAKYCTUUYCCKUE CHUTHAIIBI
Jar0T HHPOPMAIIIIO O 3a30paX B COMPSHKEHUSX /.

OcCHOBHBIE MOKa3aTeNll BUOPAIIMOHHOTO TIPOIIecca:

- 4aCTOTa KoJieOaHUI

- BHUOpOIEpeMeIIeHrue dJIeMEHTa KOHCTPYKUIMW /IMHHEWHOE TMepeMelieHne
KOHTPOJIBHOM TOYKH KOHCTPYKITUH/

- CKOpOCTh BUOpALIMH

- YCKOpeHue

- OTHOCHUTEJIBHBIN YPOBEHb BHOPAIIHH.

Crerenb  pabOTOCIIOCOOHOCTH  ONpeneNseTcs  BEJIMYMHOM  3amaca
PaboTOCTIOCOOHOCTH.

Tema 3. Ilouck nedgexron
Dopma 3anamus: Jlexkuus
Knrouegvie sonpocol memol:

1. [Ipu3Haku 1 METOIbI OOHApYX EHUS AePEKTOB
2. ANTOpUTMBI TOUCKA Je()EKTOB

3. MeToabl TOCTPOEHUS AITOPUTMOB MOUCKA €()EKTOB.
9



Memoouueckue mamepuansl K 1eKYUOHHbIM 3AHAMUILM

Hamnuue nedexrta - HapylieHus YCIoBHMl pabOTOCIOCOOHOCTH, KOTOpBIE
MPUBEIN K OTKa3y WIH CHUKEHUIO CTeNeHU paboTtocrnocoOHOCTH. OTKa3 oObeKTa -
MPOCTEUIINY BUJl IPU3HAKA HATUYHS ne(eKTa, 0O3HAYAIOIINMI, YTO WU BECh OOBEKT,
WIM €r0 4acTh HE BBINOJHAIOT cBOM (yHKuMU. [Ipu3Hak Hanmuuus nedexkra MOXKHO
MIPEACTABUTH B CIEAYIOLIEM BH/IE:

- HapyIIEHHE YCIOBHUI pabOTOCIIOCOOHOCTH:

- pe3KO€e CHIKEHHE CTENEeHU paboTOCIIOCOOHOCTH,

- OTKAa3 OJIHOM U3 CTPYKTYPHBIX €IUHUI] CIIOKHOTO 00BEKTA.

Bce metopl 06HapykeHust 1e(EeKTOB MOKHO pa3/IeIUuTh Ha TPU TPYIIIIbL:

- OCMOTpA;

- UHJIUKAIUY;

- TIOUCKA.

Ecnu u3BecTHO, 4TO OOBEKT AMATHOCTUPOBAHMS OTKa3ajl, BHa4Yaje HE0OX0IUMO
BBINIOJIHUTH BU3yalIbHbIA OCMOTP. [Ipr 3TOM yacTto 0OHApyKMBAIOTCS MOBPEKICHHBIE
JETaIIH.

ABTOMaTHueckas uHauKalus. HaxoaquT npuMeHenne uisi pa3iuyHbIX OOBEKTOB
IUarHoctupoBaHusi. B 3ToMm ciyyae B 0OBEKTE H3HAYalIbHO MPETyCMOTPEHO
pa3MelleHrE ONPEEICHHOE KOJIMYECTBO TaTYMKOB B COOTBETCTBUU C ONPEIETEHHOM
palMOHAIBHON CXEMOM pa3MEIICHHs U YCTAHOBKHU U TpeOyeMoil TIIyOMHOM, KOTOpbIE
CUTHAJIM3UPYIOT O BOSHUKHOBEHHUHU Je(EKTa.

[Tpu noucke nedext oOHapyKUBaETCS B MPOLIECCE PEATTU3ALUU PsAJla TIPOBEPOK,
O0OBEIMHEHHBIX B QITOPUTM TOUCKA Je(eKTa.

[Touck nedexTa BBHIMONHAETCS MO AJITOPUTMY, BKIIIOUYAIOLIEMY ONPEIEICHHYIO
COBOKYIHOCTB ITPOBEPOK.

[IpoBepka - OILIEHKAa COCTOSIHUSI CTPYKTYPHOM €AMHUIIBI WJIH O0BEKTa
JTUArHOCTUPOBAHUSL.

[Ipn mocTpoeHun ajnropuTMa mnoucka nedekTa craparoTcs BbIOpaTh TaKYHO
MOCJIEIOBATEIBLHOCTh MTPOBEPOK, KOTOPAsk O3BOJISIET HAWTU 1€(PEKT C HAMMEHbBIIUMU
3aTpaTaMy U 32 MUHUMAJIbHOE BpEMSI.

[TocnenoBaTeabHOCTH BBIMOJHEHUS POBEPOK MPHU MOKUCKE Je(heKTa MOXKET ObITh
npejcTaBiieHa B Bujie rpada (nepesa), riae BeplinHaMy SBISIOTCS TPOBEPKHU, a BETBU
YKa3bpIBAlOT HaIlpaBJEHUE IMepexofa B 3aBUCUMOCTH OT pe3yjbTaTa IPOBEPKH,
KOHEYHBIE BEPIITUHBI - 0OHAPYKUBAEMBbIE 1e(DEKTHI.

AJTOpUTMBI TOUCKA AEPEKTOB MOTYT OBITh TPEX BUJIOB:

- IOCJIEI0BATEIIBHEIE,

- mapaJiieabHbIe

- KOMOMHUPOBAHHBIE.

[Ipu nocnenoBaTeIbHOM MOMCKE KaX/1asi IPOBEPKA BBIIEISAET B MPOCTPAHCTBE
noucka ofauH AedeKT. Y I0BIETBOPUTH ITO yCI0BHE MOKHO 17151 O[], mpecTaBieHHOro
B BUJIE TTOCJIEAOBAaTEIbHON cxeMbl coequHenus CE.

Ecau mpoBepsieMbli y3es1 KOHCTPYKIIMM MallliHbI 0Ka3ajicsi pab0TOCTIOCOOHBIM,
TO MEPEXOJAT K MPOBEPKE CIAECAYIOIIETO y3JIa.
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Pucynoxk 1 - [TocnenoBaTenbHbIN MOKCK aedeKTa

[Ipu napamnensHom mnoucke O] pa3dbuBaeTcss KaxkIoW MNPOBEPKOM Ha JBE
paBHBIC WM MOYTH PABHBIE YACTH, €CJIM COOTBETCTBEHHO B O]l 4YeTHOE MJIM HEUETHOE
yucio CE.

[Touck Ben€rcs B IBYX HANMPABJICHUSAX: K HAUAIly TIOCJIEIOBATEIbHOM CXEMBI U K
KOHILY.

2)
Brod = Boixod
o .__T_ 2 n_r_ 3 —T_ 4 {—ﬂ];-n

|

l |

| 1

9)

Pucynoxk 2 - [1apamnensHblil mouck aedexra

[Tpy KOMOMHUPOBAHHOM TOMCKE UMEET MECTO COUYETAaHUE MOCIIEI0BATEIHLHOTO
Y TIapaJJIeIFHOTO AJITOPUTMOB B 3aBUCUMOCTH OT WX IIEJI€CO00Pa3HOCTH.

ANTOPUTMBI TIOWCKA N1e(PEKTOB MOTYT OBITH IMOCTPOCHBI Ha OCHOBE aHaN3a
CTPYKTYphl 00BEKTa WM WCIOJL30BAaHMS IIOKA3aTeJeH, XapaKTepu3yIOIuX
HAJISKHOCTh CTPYKTYPHOM €IMHHUIIBI.

CtpouTh airopuT™M TOWCKa Je()EKTOB MOXHO HAa OCHOBE H3BECTHBIX
mokazaTeneld HaJIeKHOCTH, B KaueCTBE KOTOPBIX HCIOJNB3YIOTCS TOKa3aTeln
0€30TKa3HOCTU U PEMOHTOIIPUTOTHOCTU. BO3MOXKHBI TpH criocoa:

- 110 TTOKa3aTeNsIM 0e30TKa3HOCTH;

- 110 TIOKA3aTeJIIM PEMOHTOIIPUTOTHOCTH;
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- [10 OTHOLLIEHUIO BPEMsl /BEPOSITHOCT OTKAa3a.

Ajroput™m mnoucka aedexra MoKeT ObITh TOCTPOCH HA OCHOBAHWU M3BECTHBIX
3HAYEHUN BEPOSATHOCTH oTkaza Q(t) CTpyKTypHBIX EAUHULL Crpost
MOCJIEIOBATEIbHBIN BEPOATHOCTHBINA P 1711 BCEX CTPYKTYPHBIX €UHUL, a IPOBEPKY
HAaYMHAIOT CO CTPYKTYPHOW €UHULBI, UMEIOIIEH HAaMOOIBIIIYO0 BEPOSTHOCTh OTKA3a;

Ecniu umeercs mHbopMaius o BpeMEHH, 3aTpauMBacMOM Ha TOMCK JedeKTa
KQKJI0M CTPYKTYPHOM €IMHHIIBI, TO MOKHO IIOCTPOUTH AITOPUTM MTOMCKA IO MTPaBUITY:

[TpoBepky HauMHATh C CTPYKTYpPHOH €IUHMIIBI, HA MOMCK JAePeKTa KOTOpOu
3aTpayuBacTCsA HAMMEHbIIEE BpeMs. 3Hasl 3HAUCHUSI BPEMEHU MOKHO PaCIOJIOKUTh UX
B PsiJ B IOPSAJKE BO3PACTAaHUS U ITIOCTPOUTH AITOPUTM ITOMCKA.

WNHpopMalinoHHbIN METO MOMCKA AePEKTa IPEIOoaraer:

— YTO OTKa3bl BCEX CTPYKTYPHBIX €IUHULL, I0CJIEI0BATEIBHO COETUHEHHBIX,
PABHOBEPOSITHBI K 00PA3YIOT MOJHYIO TPYMITY COOBITHI;

— nepeJ HavyajioM IIOMCKAa COCTOSIHHE OOBEKTa JIMAarHOCTHUPOBAHUS
XapaKTepU3yeTCsi MAKCUMAJIBHOW SHTponuen (Mepoit HeonpeaeIEHHOCTH);

- Kaxaast nposepka Il qa€r ompenenéHHoe KOIMMYECTBO MH(OpPMALMHU O
COCTOSTHMM 00BEKTa;

— NepBOil BEIOMpaeTcsl MpoBepKa, Hecylias MAaKCUMYM HUH(OpMaluu;

- nipu nposepke [1, BozmoxHsb! 1Ba ncxona (1 umm 0);

- OPOBOASATCA TPU U OOJIEE IPOBEPKU

- OKOHYAaHHME NPOLEAYpPbl IPOBEPOK 3aKaHUYMBAECTCS, KOTJA SHTPOIHMS
CTaHET paBHOU HYJIIO.

[Ipn naHHOM METOJ€ MPUMEHHM MEXAHU3M «IIOJIOBUHHOTO Pa3OMEHUs», NPH
KOTOpOM Jit00asi poBEepKa CHUMAET IMOJOBUHY HeomnpenaenéHHocTu. Ecnu B Touke
pa3OueHus MpoBepKa AAET MOJOKUTENbHBIA PE3yJIbTAT, TO MEPBas MOJOBUHA CXEMBI
MCKIIIOYAETCS U3 TAbHEUIIEr0 pacCMOTPEHUS.

Kpome TOro, Moxer ObITh NMPUMEHEH METOJ| aHaJIh3a YyBCTBUTEIbHOCTEH
(GyHKUMN TTepeayu.

B peanbHOM 00bekTe (YHKIMS Mepeaadyd 3aBUCIT OT €ro CTPYKTYphl M
3HayeHuil nmapameTpoB. Bce kauecTBeHHbIE M KOJIMYECTBEHHbIE U3MEHEHUSI 00bEKTa
JMarHOCTUPOBAHMSI MPUBOAIT K U3MEHEHHIO COOTBETCTBYIOIIUX (PYHKIMIA Meperadu
OT y37la K Yy3i1y. UyBCTBUTEIBHOCTh IapamMeTpOB OOBEKTa JUAarHOCTUPOBAHUS
OTIpE/IEISAETCS UYBCTBUTEIBHOCTBIO (DYHKUMH mepenad, KOTOpbIe HaXOAATCA Kak
CTENEeHU UX U3MEHEHUS IIPH U3MEHEHUH KaKOro-JIM00 mapaMmerpa.

Tema 4. IIporno3upoBanue u3MeHEHUS COCTOSIHUSI TEXHUYECKHX 00 bEKTOB
Dopma 3anamus. Jlexkuus
Knouesvie 6onpocvr memol:

XapakTepuCcTUKa 3a1a4u ITPOTHO3UPOBAHUS

AHAIUTUYECKOE TPOTHO3UPOBAHUE

BeposaTHOCTHOE MPOTrHO3UPOBAHUE

[Iporuo3zupoBaHue METOJIaMH CTATUCTUYECKOHN KacCUpUKaIuu

D=
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Memoouueckue mamepuansl K 1eKYUOHHbIM 3AHAMUILM

OcCHOBOW HAAEKHOW OKCIUTyaTalldd TEXHUYECKOTO OOBEKTa  SBISICTCS
IIPOTHO3UPOBAHUE U3MEHEHUS €T0 COCTOSHUSA. 3HAHUE COCTOSTHUS IM03BOJIAET IPEJOTB-
paTUTh aBapUMHBIE CHUTyallMH Ojarofapsi CBOEBPEMEHHOW 3aMEHE 3JIEMEHTOB,
BBIPabOTaBIIUX pecypc.

TO4YHOCTB MPOTHO3a 3aBUCUT OT TOTO, KAKOM 3aKOH HCIIOJIb3YETCS K HACKOJIBKO
MPaBUJIILHO M TOYHO OH OCO3HAH.

Ilpoenosuposanue — COCTaBIIEHHE TMPOTHO3a Pa3BUTHS, CTAHOBJICHUS,
pacnpocTpaHEHus TPOIecca, COCTOSHUSA, HAJCKHOCTH Ha OCHOBAaHUU H3YyUCHHS
THIATEIbHO OTOOPAHHBIX TAHHBIX.

[Ipu pemennn 3a1a4u NPOrHO3UPOBAHUS HAXOAST MPUMEHEHUE JIBA TIOHSATHUS:

HUumepnonayus - onpejelieHHe MPOMEXKYTOUHBIX 3HAYeHHH (QYHKIUU TIO0
HEKOTOPBIM U3BECTHBIM €€ 3HAUCHUSIM,

Ixempanonayus - OnpenesieHue 3Ha4YeHU (PyHKIIMY 3a IpeielaMy HHTEepBalia,
/1€ U3BECTHBI €€ 3HAUCHMUS.

[Iporno3upoBaHue coCcTosiHUSA 00BEKTa TUArHOCTUPOBAHUSI OCHOBBIBAETCS HA
JAHHBIX 00 M3MEHEHMSX, MPOUCXOISAIIMX B OOBEKTE C TEYEHHEM BPEMEHH IOJ
BIIMSTHUEM BHEIITHUX BO3JICHCTBUIA U BHYTPCHHUX HEOOPATUMBIX (DU3UKO-XUMUICCKUAX
IIPEBPAILCHAN.

dusnyeckasi KapTUHA U3MEHEHHUS COCTOSIHUSI 00bEKTOB JUArHOCTUPOBAHUS SB-
JSETCS HAy4YHOW OCHOBOW, OOBACHSIONICH MPOUCXOKICHUE KOJIMYECTBEHHBIX
M3MEHEHUH B 00BEKTE U BO3MOKHBIN MEPEXO B APYTroe KaYeCTBEHHOE COCTOSTHUE —
HepaboTocniocoOHoe. B OcHOBE MpPOTHO3UMPOBAHUSA BpeMEHM O€30TKa3HOW pPadOThI
00BEKTa NIMarHOCTUPOBAHUSA JICKHUT MOJIETh BBIPAOOTKH pecypca MPH Pa3TMUHbIX
peKrUMax dKCILTyaTaIuu.

C MOMeHTa U3rOTOBJICHUS O0OBEKTa B HEM MPOTEKAIOT MPOIIECCHI JAeTpaialluy,
MIPUYEM CKOPOCTh M3MEHEHHUsS] pabOTOCIOCOOHOCTH y Pa3IMYHBIX OOBEKTOB pa3Hasl.
[IpyuriHAMU BO3HWKHOBEHHUS OTKAa30B SIBJSAIOTCS: AchopManus W MEXaHUIECKUC
pa3pylIeHHUs] MaTepuajoB, HAPYIIEHHE JJIEKTPUUYECKOM MPOYHOCTH (mMpoOoit),
TEIJIOBBIE Pa3pyILIECHUs AJIEMEHTOB (IIeperopaHue, paciuiaBieHHE), U3HOC TTOBEPXHO-
CTEH JeTaJIel.

BbINONMHUTG TOCTOBEPHOE MPOTHO3UPOBAHME MOXKHO TOJIBKO B TOM Clyuae,
KOTJIa U3BECTHBI YCJIOBHS, B KOTOPBIX OOBEKT TUArHOCTUPOBAHUS OYI€T TPUMEHSIThCS.
[Ipu »sTOoM 104 yCIOBUSMH TOHUMAIOTCA: PEKHUMBI HCIOJIb30BAHMS, XapaKTep
Harpy3Ku, BHEITHUE (GaKTOPHI (TeMIepaTypa, BIa)KHOCTh U T.I1.).

[Iporno3upoBaHue Noapa3aesIeTCs:

- TI0 HA3HAYEHUIO - HA UHOUBUOYAIbHOe (IUIs KOHKPETHOTO OOBEKTa) U
epynnosoe (sl TapTUH OJHOTHUITHBIX O0OBEKTOB),

- TI0 BPEMEHU IMPOTHO3WPOBAHUS -  HA JOKAabHOoe (BpeMsl NPOrHO3a
HE3HAYUTEBHOE) U 2100aibHoe (10 oTepu PaboTOCIIOCOOHOCTH).

3agava NpOrHO3UPOBAHUS U3MEHEHUS COCTOSIHUSL 00BEKTa MOXKET OBITh PEIlIeHa
METO/IaMH SKCTPATOJISIIIUN WIH KJIacCUPUKALIUU.

[Ipu sxcmpanonsayuu peanusyercs NPUHLMIII TepeHoca Ha Oyaylee TeHASHIUN
npouutioro. Ilpouenypa mOpOrHO3UPOBAHMS — BKJIKOYAET aHAU3  PE3yJIbTaTOB
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HAOJI0ICHM S, TOCTPOCHUE AaHAITMTUYECKOTO BBIPAXKEHUS, CBA3BIBAIOLIETO PE3YIbTaTh
HaOMO/IeHUsT (MHTEPIONAINIO) U, SKCTPANOJISIIUI0O C IMOMOIIBIO TMOJIYyYEHHOTO
BbIpakeHUs. [lorpenrHocTy MpOrHo3upOBaHUs CKIaAbIBAIOTCS U3 MOTPEITHOCTEN MPH
W3MEpPEHUH Pe3yNbTaTOB HAOIIOCHHUS.

[Mpu xkraccugurayuu HEoOXO0TUMO OOHAPYKUTH OOIIME YEPTHI B Pa3TUUHBIX
00BEKTaX, UX CUCTEMATHU3UPOBATh MU OTHECTH K KJIaccy M3BECTHBIX. B 3TOM ciydae
HEOOXOUMO TOCTPOUTh MHOXKECTBO KJIAcCOB, KOTOpBIE XapaKTEpU3YIOTCA
OMpEeEICHHOW COBOKYIMHOCTBIO MPHU3HAKOB, OICHUTh MPU3HAKU U TIO MOJIYYECHHBIM
pe3yibTaTaM OTHECTH OOBEKT JMAarHOCTHUPOBAaHMS K TOMY WIM MHOMY Kiaccy. [Ipu
pelieHnun 3a1adu Tpedyercss 00padboTaTh OOJBIION 00BEM CTATUCTUYECKHUX JIAaHHBIX,
MOJIyYEHHBIX B TIEPHUOJ] IKCILTyaTallui OObEKTOB.

B 3aBUCUMOCTH OT UCIIOJIB3yEMOT0 MAaTEMATUYECKOTO anmnapara pa3au4yaroT TpU
BUJIa IPOTHO3UPOBAHUS:

1) ananumuueckoe, OCHOBaHHOE Ha CTENIEHHBIX PsIIaX U YPABHEHUSAX PETPECCUU;

2) 6eposimHocmHoe, OCHOBAaHHOE Ha TEOPUH BEPOSITHOCTH;

3) cmamucmuueckas kraccuguxayus, OCHOBaHHAs HA TEOPUM PACIIO3HABAHUS
00pazos.

Pemenne 3amaum mporuo3upoBanus sl KOHKpeTHOro O/l mo3BosiserT:

1. BbiBute y3mbl  (0J0KM) 00BEKTa, pabOTOCIOCOOHOCTh  KOTOPBIX
CYILIECTBEHHO U3MEHHUTCS B ONmKaifiiee Bpems,

2. O6ocHOBaTh KOJIMYECTBO 3aMAaCHBIX OJIOKOB WJIM Y3JIOB IE€pe]] OUepeaHbIM

UCIIOJIb30BAaHUEM M 00BEM 3aIacHBIX yacTell Ha BeCh NMEPHOJ] IKCIUTyaTallH
00BEKTa;
3. Onpenenutbh CPOKH MPOBEACHUS TPOPHIAKTHYECKUX padoT, Hampas-

JICHHBIX Ha o0ecreueHne padboToCIOCOOHOCTH 00BEKTA.

AHaJIUTHYECKOE MPOTHO3UPOBAHUE

MeToapl  OKCTPAIOJIALNN, HWCHOJIb3YEeMbIC Il ONPEICIICHUsS 3HAYCHUS
MPOTHO3MPYEMON TIEPEMEHHOM, Ha3bIBAIOTCS AHAJUTHYCCKUMH, WJIH METOJaMHU
AQHAJIUTUICCKOTO MPOTHO3UPOBAHUS.

[Tpn BBIOOpE MaTeMaTHYECKOrO armapaTa Ui PEIICHUs 3aJadd  aHaJH-
THYECKOTO  MPOTHO3MPOBAHHWS  HEOOXOJMMO  MPEIBAPUTEIIBHO  ONPEICITHTD
JMarHoCTHYECKUEe mapamMeTpbl. OIEHUTh apaMeTPhl KaXI0Tr0 3JEMEHTA, BXOSIIETO
B O0BEKT, TEXHHUECKH CIIOKHO U3-3a UX OOJIBIIOT0 KOJIMYECTBA, TOITOMY HEOOXOIUMO
BbIOpaTh MUHUMYM JHArHOCTHYECKUX IMapaMeTpoB, 00ECICUHBAIOIINX TPEOyeMyIO
JOCTOBEPHOCTH IMPOTHO3UPOBAHUS U3MEHEHUS COCTOSTHUS O0BEKTA.

BreiOpanHbie mapamMeTpbl JODKHBI OBITh YYBCTBHTEIBHBIMH K W3MCHCHWSIM,
MIPOUCXOISAIINM B AJIEMEHTAX, BXOIAIINX B 00bEKT TUArHOCTHPOBAHUSI.

MeToI 3KCTPaOJIAIMOHHBIX ITOJTMHOMOB.

Pemennem 3amadu SBISETCS ONMHMCAHWE W3MEHEHUS (DYHKIMH KaKUM-JHOO
aHAJIMTUYCCKUM BBIpaKEHHEM. BBUY CII0)KHOCTH HaXOXKACHHUS TAKKX BBIPAKCHUH 110
JUCKPETHBIM TOYKaM, IEJIeCO00Pa3HO OINPEICIUTh HAMIYUIIYIO CTPYKTYPY aHaJIU-
THYECKOTO BBIPAKEHUSI.

[Tpu mpOrHO3UPOBAHUN KOHKPETHON (DYHKIIMM H3MEHSIOT 0a30BbIC 3JICMECHTHI,
BXO/IAIIME B 9TO BBIPAKEHUE.
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B unTepBane At 1O M3BECTHBIM 3HAUEHMSIM JIMarHOCTHUYECKUX MapaMeTpoOB
&  HeoOXomuMo HaWTH (YHKIHMIO, KOTOpas C 3aJJaHHOW TOYHOCTBIO OIKCHIBAIa ObI
MPOIECC U3MEHEHHUSI COCTOSIHUSI OOBEKTa JIMArHOCTUPOBAHUS, T.€. BBIIIOJIHUTH
MHTEPIOJISIHUIO.

Hcnonb30BaHrWE HAKCTPANOJISIIIUOHHBIX TMOJUHOMOB ISl  QHAJTUTUYECKOTO
MIPOTHO3UPOBAHUS MPE/INOJIAracT:

1. BpbiOop oNTUMaIbHOTO BBIPAKEHUS C YYETOM TEHJCHUHMH HW3MEHEHHS
napameTpa

2. Onpenenenne KOdOPUIUEHTOB 7151 TOJTYYESHHS] TOYHOTO MPOTHO34;

3. Ormpezgenenue 3Ha4YeHHs TapameTpa B TpeOyemblid (IIPOTrHO3UPYEMBbIN)
MOMEHT BPEMEHH; OLICHUBAHUE TOYHOCTH MPOTHO3A.

MeTo perpeccuoHHOro aHau3a.

OH OCHOBBIBAa€TCSI Ha WCIOJb30BAHMM YypaBHEHUs perpeccud. [ns
MIPOTHO3UPOBAHUSA BPEMEHM O€30TKa3HON paboThl MallMHBI HEOOXOJIWMO 3HATh
JOIYyCTUMOE 3HaYEHUE AUArHOCTUYECKOTO apaMeTpa.

BeposaTHOCTHOE MPOTHO3UPOBAHKE

3agau  BEPOATHOCTHOTO MPOTHO3UPOBAHUS CBOJATCS K  OINPEICICHUIO
BEPOSATHOCTH HEBBIXOJA (BBIXOJIa) MPOrHO3UPYEMOTO Mpoliecca 3a yCTAaHOBJICHHbBIC
TpaHUIbI.

Tema 5. Cucrema 1MarHoCTUPOBAHMSA
Dopma 3anamus: Jlekuus
Katoueswie éonpocvr memol:

1. TuIoBbIE CTPYKTYPBI CHCTEM AUATHOCTUPOBAHUS

2. OOBEKT AMArHOCTUPOBAHUS

3. CpenctBa TEXHUYECKOTO TUATHOCTUPOBAHUS

4. Yenosek-oneparop

Memoouueckue mamepuanvl K 1eKYUOHHbIM 3AHAMUAM

Cucrema AMarHoCTUPOBaHUSI 00bEINHAET O0BEKT TUAarHOCTUPOBAHUS, CPECTBA
TEXHUYECKOI0 JUArHOCTUPOBAHUSA M 4YeJOBEeKa-omeparopa. B 3aBucuMocTH OT
Ha3HAYEeHMsI, CNEUU(PUKU UCHOJIB30BAaHUS U pACIHOJIOXKEHUS O0O0bEeKTa cHucreMa
JIUAarHOCTUPOBAHUS MOYKET UMETh PA3JIMYHYIO CTPYKTYPY.

CrpykTypa CHUCTEMBI — YCTOWUYHBAs YIOPSAOUYEHHOCTh B MPOCTPAHCTBE U BO
BPEMEHU €€ DJJIIEMEHTOB U CBsA3ed. Bce BO3MOXHBIE CTPYKTYpbl C YyYETOM
UCIIOJIb30BaHUSl TEXHUUECKUX cpeAcTB auarHoctupoBanus (TCJl) MoXHO cBecTH K
HEOOJBIIOMY YUCITY TUIIOBBIX CTPYKTYP.
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Pucynox 3 - CTpyKkTypHBIE€ CXeMbI pab04Yero JMarHoCTUPOBAHUS

a) JluarHocTupoBaHUE B 3TOM Cllydyae OCYLIECTBIISIETCS B MIEPUO/]] BBIIIOJHEHUS
00BEKTOM €ro pabounx QyHKIUH, T.e. sBisercs padounm. TC/] urpatotT nacCuBHYyIO
pOJib IIPU JIMAarHOCTUPOBAHUHU, OHU TOJIKO BOCHPHUHHMMAIOT OT OO0BEKTa U oOpa-
0aThIBAlOT MHQPOPMAIIUIO, XAPAKTEPU3YIONIYI0 KAYECTBO BBIMOJHEHUS UM pabOdmnX
¢ynkuuid. Yenosek-oneparop (YO) He uMeeT HENOCPEACTBEHHOIO KOHTAKTa C
o0bekToM nuarHoctupoBanus (OJ]). On gumb B3aumogneiicteyer ¢ TCU,
BOCIIPUHUMAET MH(DOPMALUIO, YIIPABIISS IMarHOCTUPOBAHUEM, U IPUHUMAET PEILICHUS
00 ucnonn3oBaauu OJI.

0) YO umeet noctyn k O/l niist BO3IEUCTBHS U UMEET IBYXCTOPOHHIOIO CBSI3b C
TC/: BO3BMOXHOCTh BOCIIPUHUMATh HH(POPMALIUIO U YIIPABJIATH AMArHOCTUPOBAHUEM.

a) 6)
TCO1 —»| OO |+ TCO2 TCO1 » OO [ TCA2

el L=

PucyHok 4 - CTpyKTypHBIE CXEMBI TECTOBOTO JUArHOCTUPOBAHUSA:

TCJ-1 - akTuBHBIE CpPEACTBA B BHUJAE I€HEPATOPOB TECTOBBIX BO3JECUCTBHUIA;
TC/-2 - maccuBHBIE CpEACTBA, NPUHUMAIOUIME W OTpadaThIBAIOLIME PEaKUUU Ha
TECTOBBIC BO3ACHCTBUA

Onementsl CJl B3aUMONEWCTBYIOT B TIPOIIECCE OIICHUBAHUS COCTOSHHUS
TEXHUYECKUX OOBEKTOB, oOecrieurBas TpeOyemMylo JOCTOBEPHOCTh auartosa. [lmis
TOTO 4YTOOBI MOXXHO OBLIO cpaBHUTH paznuuabie CJ mMexmy coOoit M OIEeHUTH
JTOCTUTHYTHIA UMM d(PQPEKT, MUCMONB3YIOT NENBbIA Psj MOKa3areield, OCHOBHBIC W3
KoTopsix ctporo onpexaenensl (TOCT 27518-87).

VYerpoiicTBa TEXHUYECKOTO JUATHOCTUPOBAHUS TPENICTABIISIOT COBOKYITHOCTD
CPEICTB, C TIOMOIIBI0O KOTOPBIX OIICHUBAIOT COCTOSIHUE 00BbekTa. OHHM BKIIOYAIOT
IpPOrpaMMHBIE  CPEICTBA  JMArHOCTUPOBAHMSA, PEMOHTHO-IKCILTyaTaI[AOHHYIO
JTOKYMEHTAITUIO U TEXHHYECKHE CPEICTBA JUATHOCTHPOBAHUSI.
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[TporpaMMHBIE  cpeAcTBa  JUArHOCTUPOBAaHUS  — MAKETbl  MpOrpamm,
HCIIOJIb3YEMBIC IS JIarHoCTUpOBaHMsl. PEeMOHTHO-3KCIUTyaTallMOHHAS
JOKYMEHTAIsl — TaOJULbI COCTOSIHUM, METOJIWMKH TOHUCKa Je(PeKTa, PEMOHTHBIC
CXEMBI.

Texunueckue cpenactBa auarHoctupoBanus (TCJ) mnpeacrasmsor coboit
npuOOpbl WM yCTPOMCTBA, MpeIHA3HAYCHHBbIC i1 PEIICHUs pPa3jMyYHbIX 3aj]ad,
BO3HMKAWOIIMX npu onpexaeneHnn coctosuuss OJ[. TexHuueckue cpencraa
JUarHOCTUPOBAaHMsSI OOBEKTOB OTJIMYAIOTCA OOJbIIMM pa3zHooOpasueM. CocTtaB H
npuHuun  noctpoeHuss  TCJl  ompenensitoTcss  pemiaeMbIMU  3a7adyaMu

JIUArHOCTUPOBAHHMS:
. CTETICHBIO BO3ICHCTBUS HAa 000PYI0BaHUE
. CTEIICHBIO BCTPauBaHHUs, CIIOCO0AMH ITOJTyUeHUs: HHPOpMAIIUU
. criocobamu 06paboTku HHGOPMAITUU O COCTOSIHUU 000py10BaHUS
. CTCIICHBIO aBTOMATH3AI[UH
. CTCTICHBIO YHUBEPCAILHOCTH W TIOJIBUKHOCTH.

B 3aBUCMMOCTH OT pemlaeMbIX 3aad JAMATHOCTUPOBAHUS MOXKHO BBIJIEIUTH
cnexyromue Buasl TC/I:

- KOHTPOJI pab0TOCIOCOOHOCTH;

- IOMCKa J1e(PEKTOB;

- IPOTHO3UPOBAHUS COCTOSIHUS;

- KOHTPOJIA U POTHO3UPOBAHUS COCTOSIHUS;

- KOHTPOJIs pad0TOCIIOCOOHOCTH U MTOMCKA 1e(DEKTOB;

- KOHTPOJIs1, IPOTHO3UPOBAHUS COCTOSIHUSI U ITOUCKA 1€(DEKTOB.

B HacTosiiee BpemMs Ha cyJax B OCHOBHOM 3KCIUIyaTHUPYIOTCS CpeIcTBa
KOHTPOJIsi pabOTOCTIOCOOHOCTH.

[To crenenu Bo3neiicTBus Ha obopynoBanue TCJl pa3aensioT Ha aKTUBHBIE U
naccuBHble. [laccuBHble TCJl BBIMONHSIOT aHalu3 HHPOPMALMH O COCTOSIHUU
o0opynoBaHus, [UIsl 4YEro BOCIPUHUMAIOT, 00padaThIBAlOT M  OLICHUBAIOT
nuarHoctudyeckre npuszHakd. AktuBHble TCJ] BO3mecTBYyIOT Ha 00OpyIOBaHUE,
Mo/iaBasi Ha OTBEJCHHbIE IS LIeJiel TUAarHOCTUPOBAHUS BXOJIbl TECTOBBIE CUTHAJIBI,
CTUMYJIUPYIOUIUE PEAKIUI0 000PYI0BaHUS, KOTOPAs 3aTEM OLIECHUBAETCS.

KonctpyktuBHo TCJ[ MOryT NOJIHOCTBEO WM YaCTUYHO OTHOCUTBCA K O]
(BCTPOEHHBIE) WM BBIMIOJIHATHCS OTAEIBHO OT KOHCTpYKIMK O/l (BHELIHNKE).

[To cmocoOy momydeHus: uHpOpMaIu O cocTossHuU obopynoBanus TCJI
JEJSITCS. Ha CPEACTBA JUIsl ONPEIEIICHHUsS] COCTOSIHUS MO COBOKYIHOCTH IapamMeTPOB
TCH-IT u cpenctra 1151 onieHUBaHusA coctosinus no curnaigam TCJI-C.

B nepBom ciyuae oOpabareiBaeTcs nHpopmalys, CHUMaeMasi B KOHTPOJIbHBIX
TOUKaX, CTIEUaIbHO IPETyCMOTPEHHBIX B 000PYIOBAHUH.

Bo BTOpOoM ciy4yae asii BO3MOKHOCTH OILICHMBAHMS PEAKIMU Ha pabouem
BbIxoJie 00bekTa B coctaB TCJl BKIIIOYAIOT KBUBAJICHTHYIO MOJENb, a JUArHo3
yCTaHaBJIMBAIOT ITyTEM CPABHEHMS PEAKIIMK 000pYA0BAHMS U MOJENIN Ha OJIUHAKOBBIE
BXOJIHBIE BO3JICHCTBUA.

[To cnocoby o6pabotku urbopmaiuu TCJ[ MoryT ObITH MOCIEIOBATEIBLHOTO,
napajijIeIbHOTO U MapaiieIbHO-MOCIEA0BATEbHOTO AEHCTBUS.
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TC/Il mocneaoBaTeIbHOIO ACHCTBUS OCYIIECTBIISIFOT OCJIENOBATEIbHBIN
npueM, HU3MEpeHHe, KOHTpoib U 00paboTky uHbopmanuu. OHH OTIUYAIOTCS
MPOCTOTOM, HUCHOJB30BAaHMEM MHHHUMAJIBHOIO YHCIa MIpeoOpa3oBaTeIbHBIX,
M3MEPUTENIbHBIX CPEIACTB M CpPeACTB KoHTpoisi. I[lpm 3TomM cmocobe auarHos
dopMupyeTcs o OTAEIHbHOMY MPU3HAKY TOCTE KaXI0H MPOBEPKH.

TC/I napayienbHOro 1eUCTBUS OCYLIECTBISIIOT OJHOBPEMEHHO HM3MEPEHUS U
KOHTPOJIb BCEX IMapaMeTpoB, YTO COKpamiaer Bpems (HOpMHUpPOBaHHS OOIIETO
JUarHOCTUYECKOTO MPHU3HAKA, 110 KOTOPOMY OLIEHHBAIOT COCTOSTHUE O0OPYIOBAHUA.
WX 00BIYHO UCTIOIB3YIOT MPHU KECTKUX OTPAHUUYEHUSIX HA BPEMsI TUarHOCTUPOBAHUSI.

TC/] napayenbHO-II0CIEe10BATEIBHOTO ACUCTBUSA OCYLIECTBIISIOT 0Jl-
HOBPEMEHHBIN IpUEM U 00pabOTKy MHPOPMAIIMH 10 HECKOIBKUM KaHanaM. [Ipu sTom
aHaJIU3 PE3yJIbTAaTOB BBINOJHACTCA IIOCIE peANN3alUu TPYNIBl NPOBEPOK, T.€.
U3MEPEHMSI WIM KOHTPOJIS TpyMIibl Ipu3HakoB. [logo0HbIe cpeacTBa ClokKHee CPEICTB
MOCJIEIOBATEIBHOrO IEUCTBUS, HO OoJiee () (DEKTUBHEI.

Tema 6. /lnarnocTupoBanue U30/IsILHU
Dopma 3anamus: Jlekuus
Knrouegvie éonpocol memvl:

1. JInarHoCTUPOBAHKUE BHEIIHEN U3OJISLIAN

2. JInarHOCTUPOBaHNE BHYTPEHHEN U30ISALNN.

Memoouueckue mamepuansl K 1eKYUOHHbIM 3AHAMUIM

B u3ossiuuu o BO3AEHCTBUEM 3JIEKTPUYECKOTO IMOJISI MPOUCXOIAT CIOKHBIE
IIPOLIECCHI.

1. U3-3a npucyTcTBUS B JUAJIEKTPUKAX CBOOOJHBIX 3aps0B, 00YCIOBIEHHBIX
OpUMecSIMU U AepeKTaMu CTPOCHHSI B M30JIALMU BCEr/la BO3HMKAET TOK CKBO3HOMU
IPOBOJUMOCTH.

2. IlpoucxoauT 3aMenjieHHas MoJsipu3alus T.€. CMEUIEHWE U TOBOPOT
CBSA3aHHBIX JUIOJIBHBIX MOJIEKYJ, CO3/Ial0IIUX TOK a0COpOLIHH.

3. IIpoucxoauT MrHOBEHHAs MOJIIPU3ALMS, TPEICTaBIsAmomas co0oi ynpyroe
cMenieHue U aedopMaliiio 3JEKTPOHHBIX 000710YEK ATOMOB U HOHOB M CO3/atolIasi TOK
CMEILICHHUS.

HcTtuHHOE CONMPOTUBIEHUE M30JIALMHA 3aBUCUT OT CKBO3HOIO TOKa. B cBs3M ¢
TEM, YTO ONPENEIICHNE aKTUBHOM COCTABISIOLIEN TOKA Yepe3 M3OJISLUHUI0 CBSI3aHHO C
ONpENECIEHHBIMA TPYAHOCTSMH, COINPOTHUBICHHE W30JALMH PAaCCUUTHIBAIOT Kak
YacCTHBIE OT JEJCHUS HAIIPSHKEHUS Ha 3HAUEHHUE TOKA, yCTAHOBUBILIETOCS YEPE3 MUHYTY
nociie BKIIOUEHUs HampspkeHus. Ecnm ke u3MepeHus MpoBOAUTH MPH HEOOJIbIION
BBIJICPKKE BPEMEHHM, TO MOXKET CO3/1aTbCs HENPABUIBHOE IPEACTABIECHUE O
CONPOTUBIICHUU U30JISILIUU.

[Tpu »skcrutyatanuu 3JeKTPOOOOPYAOBAHUS €r0 M3O0JSLUU MOJBEpPraeTcs
BIIUSTHUIO pab0Yero HanpsHKeHUs!, KpPaTKOBPEMEHHBIM MTEpEHANPSKEHHUSIM OT TPO30BBIX
pa3psAI0B U KOMMYTAIIMOHHBIX OMNEpalUii, MEXaHUYECKUM U TEIIOBBIM Harpys3kam,
3arpsi3HEHMIO, YBIAXKHEHUIO W Jp. B pe3ynbrare 3TOro CBOMCTBA H30JSALUU

HEIMPEPBIBHO YXYAIIAKOTCA.
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K OCHOBHBIM METOIAM OMNpEAENEHUs COCTOSHUS W30JSUUA  OTHOCATCS:
MU3MEPEHHUE COINPOTUBIICHUS M3O0JIALMHI, U3MEPEHUE E€MKOCTH HM30JSLUU, U3MEPEHUE
TURJIEKTPUYECKUX TMOTEPb, UCIBITAHUE IMOBBINIEHHBIM HAIMPSKEHUEM MOCTOSHHOIO
WJIM IEPEMEHHOIO TOKA.

[TonHOE 3aKIIFOYEHHE O COCTOSHUM M30JISIUU JIETAl0T 1O COBOKYITHOCTH
pe3yabTaToB n3MepeHuil. Ho B psie ciaydaeB BBIACISIOT OTAEIbHBIE ONPEACIISIONINE
rapamMeTpbl, KOTOPbIE B HEKOTOPBIX YCIOBHSIX JIOCTATOYHO IOJIHO OIIEHUBAIOT
KAueCTBO H30JAIMU. Takoil MOAXOJ OMNpaBAaH [l BBISBICHUS KOHKPETHBIX
HEUCIPaBHOCTEH U30JALHH (YBIAKHEHUE, CTAPEHUE U T.I1.).

Tema 7. ImarnocTupoBanme KadeJIbHbIX JUHUNA BHICOKOT0 HANIPSIKEHUSA
Dopma 3anamus: Jlekuus
Kniouesvie gonpocol memvl:

1. OCHOBHBIE PUYMHBI OTKA30B KaOEIbHBIX JTUHUN
2. MeTtob1 onpeeneHrs MECT OTKA30B KaOeIbHbIX JIMHUI
Memoouueckue mamepuansvl K 1eKYUOHHbIM 3AHAMUIM

CocrostHue M30JSAIUU KaOENbHBIX JIMHUM MOKHO OMNPEIEIUTh HCIBITAHUEM
MOBBIIICHHBIM HAMNpPSDKEHHEM B COOTBETCTBUU C JICUCTBYIOIIMMH HOpPMAaTHBAMU
('OCT, TIIYD wu HOpMBI UCHOBITAHUM HJIEKTPOOOOPYNOBaHUS), a TaKkKe C
MCIIOJIb30BaHNEM JUATHOCTUKH.

W3 mpakTUKW SKCIUTyaTallid BBICOKOBOJIGTHBIX KAOCIBHBIX JIMHWA HW3BECTHO,
9TO TIOJIOKUTEIBHBIC PE3yNbTaThl HWCIBITAHUN TOBBIIICHHBIM  HAMPsHKEHUEM
MPOMBIIJICHHOW YacTOThl HE TapaHTUPYIOT Oe3aBapuilHOM  mocieayrolieit
dKCIUTyaTalui. Tak, HampuMmep, IIOCNIe VYCIENIHBIX HWCIBITAHUN ITOBBIIICHHBIM
HaAMPsHKEHUEM KaOeNbHBIX JIMHUM OHU 3a4acTyl0 BBIXOJST M3 CTPOS B OJrpKamIiee
BpeMsi. Y CTAHOBJICHO, YTO B OOJIBIIMHCTBE CIy4aeB MPUYKMHA STOTO B MHTEHCHBHOM
ANEKTPUYECKOM CTAapeHUM HW30JSIMU, BBI3BAHHOM YacTHYHbIMU paszpsinamu (UP) B
ne(eKTHBIX MECTaX, YTO MPUBOJUT K COKPAIICHUIO CPOKA CITY>KOBI KaOETbHBIX JIMHHM.
HaunGonee omacHbl Takve MCHBITAHUS JUISI KaOETbHBIX JIMHUN C OOJBIIMM CPOKOM
cnyx0bl. Tem Oonee He HMHPOPMATHUBHBI C TOYKH 3PEHUSI OIEHKH COCTOSHUS
KaOenpHOW JIMHUM BBICOKOTO Kjlacca HamNpsDKEHUs TMPOBEpKa TP BBOJE B
AKCIUTyaTaIIo MO TPUHIMUITY BBIAEpKajia/He BBIAEpKana (MIyTeM TMOCTAaHOBKHU MOJ
pabouee HarnpsikeHue kabelnbHoU TuHuK). Kpome Toro, ¢ moMOIIbIO TAKUX UCTTBITAHUM
HEBO3MOYKHO BBISBJICHUE MECTHBIX Je(EKTOB, OCOOCHHO Ha PaHHUX CTaJHMsSIX HX
pa3BUTHS, KaK 13-3a HEAP(HEKTUBHOCTH MIPUMEHSIEMBIX JIJIST 5TOTO METO/OB, TaK U U3-
3a HEMPaBWJILHO BHIOPAHHOUW MEPUOAMYHOCTH MCTIBITaHUNH. DaKTHYECKH, 3aTPaThl Ha
UCTIBITAHMS KaOCTbHBIX JIMHWA HUKAK HE BIUSIIOT HAa X HAJIC)KHOCTh, M HE TTO3BOJISIOT
KOMIUIEKCHO OLICHUTh UX COCTOSIHUE.

HckiroueHne TOBPEXKIECHUN BO3MOXKHO TOJIBKO TOTAa, KOTJAa CHCTeMa
SKCIUTyaTallil W JIMarHOCTHKW pa3pabaTbiBaeTCd W yCTAHABIMBAETCS HA OCHOBE
M3Y4YEHUs JICUCTBUTENBHBIX TMPUYUH TMOBpexaAcHU. OOBEKTUBHBIC JaHHBIE O
TEXHUYECKOM COCTOSIHUM M3O0JISIIIUN CHUJIOBBIX KaOelel U COeMHUTEILHON apMaTyphl
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MOYHO TOJIYYUTh COBPEMEHHBIMU JHATHOCTHUYECKUMH MeToaamu. CylllecTBOBAHHE
CUCTEMBI MPEIyNpexAaroneld TMarHOCTUKU MO3BOJIMT UCKIIOYUTh MOBPEXKICHUS B
KaOeIbHBIX CHUCTEMax PH MUHUMAJIBHBIX (PMHAHCOBBIX 3aTpaTax.

Jlnarnoctuka, Kak IpaBUJIO, BBIMOJHAECTCS HEpa3pylIaloMUMU METOAaMHu, T.€.
METOJIJaMU, HE TPUBOSIIIMMHU K CTAPEHUIO U30JIsIIIuU. OHA TI03BOJISIET ONPEICTUTh HE
TOJIPKO TEXHUYECKOE COCTOSIHME, HO W JIOKAJM30BaThb HMEIOMIHECS JeEKTHI.
KommiekcHasi nuarHocTMKa pas3IMYHBIMU METOAaMU HEpa3pylIaloliero KOHTPOJIs
AT BO3MOXHOCTb OLEHHUTH CTEINEHb CTapeHUsT H30JSIMUU U OPUEHTHUPOBOYHO
paccuyuTaTh OCTATOUYHBIN pecypc Kades.

Tema 8. OnpenejieHne MecT MNOBPEXKIEHUI HA BO3AYIIHBIX JHHHSAX
3JIeKTponepeaayu

Dopma 3anamus: Jlekuus

Kniouesvie gonpocol memvl:

l. OcHOBHBIE BUBI OTKA30B 2JIEMEHTOB BO3yIIHBIX JuHUN 10 kB

2. MeTtoapl 1 TEXHUYECKHE CPENICTBA ONPEACIIEHUS MECT MOBPEKICHUS Ha
BO3AYILIHBIX JINHUAX B PACIIPEACIIUTENBHBIX CeTAX 6...35 kB

3. MeTtonpl U TEXHUYECKHE CPEACTBA ONPENEIICHHS MECT IOBPEKICHUS

BO3AYIIHBIX JTUHUM AJEKTpONEpeaadu B CETIX ¢ 3a3emMiieHHOM HeuTpanbio (110 kB u
BBIIIIE)

Memoouueckue mamepuansl K 1eKYUOHHbIM 3AHAMUIM

B Hacrosiiee BpeMst U1 ONpeAesieHUsI MECT MOBPEXKICHHS Ha BO3AYyIIHbIX JIDIT
IIPUMEHSIOTCS CIEAYIOIINE METOIbI:

- UMITYJIbCHBIE;

- 10 IapaMeTpaM aBapuHUHOIO PEXKUMA;

- BOJIHOBBIC,

- UHAUKAIIMS HAMIPaBJICHUS] KOPOTKOTO 3aMbIKaHUS (YKa3aTe MOBPEXKICHUIN).

Ha mnpaktuke HaumbOojiee TMOJTHO MPEACTABICHB METOJbl IMOUCKA OTKAa30B,
OCHOBAHHBIE HAa HW3MEPEHUM BPEMEHHBIX HWHTEPBAJIOB  PACHPOCTPAHCHUS
AJIEKTPOMArHUTHOM BOJIHBI 1O KaOenbHbIM M BO3aymIHbIM JIDII. [Mpunnun metona
UMIYJbCHOU PEGICKTOMETPUM JIMHUN JJIEKTPONEpeaud OCHOBAH Ha HM3MEPEHUU
BPEMEHU MEXIYy MOMEHTaMH IMOCBUIKM B JIMHUIO 30HAUPYIOIIETO HMIyJIbCa U
BO3BpAILICHUSI OTPAXKEHHOIO MMITYJIbca OT MECTa TMOBPEXAECHUS JMHUM C UX
BOCIipou3BeAeHueM Ha 3kpane DJIT ¢ BpeMeHHOi pa3BepTKOH JTyya.

[TapameTrpamu aBapuitHoro pexxuma (IIAP) Ha3bpIBalOTCS TOKM U HANPSKEHUS
WM HUX COCTaBJISIIOIIME, M3MepeHHble B nepuos K3, a Takke CONpPOTHBIEHUS U
MIPOBOJIMMOCTH 3JIEMEHTOB CETH JJIsI 3TUX COCTAaBIAIOMMKX. [lapaMeTpsl aBapuitHOTO
peKIMa U3MEPSAIOTCS U 3aIIOMUHAIOTCS ¢ TTIOMOIIBI0 (hukcupyromux npudopos OUIIL.
Ot npuOOpHl U3MEPSIOT MOJYJHM COCTABJSIIONIMX HYJEBOW WM OOpaTHOU
MOCJIEIOBATEILHOCTH TOKOB M HaIpsDKeHUU. Yale BCEero UCMoab3yloTCsl B KA4eCTBE
I[TAP TOKM M HanpspKeHHs HYJIEBOM M OOpaTHOM MOCIENOBATENbHOCTU MO KOHLAM
noBpexzaeHHon BJIDII. B nHacrosmee Bpemst Metoasl OMII no ITAP ucnones3yrorcs Ha

BJIOII B ceTsix ¢ riryx03a3eMJIEHHOM HEUTpanbio HanpsbkeHneM 110 kB u Bbimie i
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Bcex BUAOB K3 B oHON TOuke ceTh. B ceTsaX ¢ M30JIMpOBAHHON HEUTPAIbIO WM C
KOMIIEHCAIIMEe €eMKOCTHBIX TOKOB HaNpsuKeHUEM 6-35 kKB 3T MEeTOIbI UCTIONIBb3YIOTCS
npu  mexaydasaeix K3. Ilpm Hamumumm OOpHIBOB MPOBOJOB OJHO3HAYHOCTH
PE3yIBTATOB HE 00CCIICUMBACTCSI.

OnpeneneHne MeCT NOBPEXKIEHUS NPHU YCTOMYMBBIX M HeycToWuuBbiX K3 ¢
noMonisto yctpoiictB OMII, npousBoautcs nis BJISIT nanpsikenuem 110 kB u BbIme
IpOTSHKEHHOCTHIO 20 KM U 60s1ee. YCTpoicTBa AJIs OMPESIICHUs MECT TOBPEXACHUN
Ha BJIOII 110 kB u Bbllme O0/KHBI yCTAaHABIMBATBCS HAa TMOACTAHIUAX M Ha

AIEKTPOCTAHIIUSIX.
Metoaet OMII o napameTrpaM aBapUTHBIX PEKUMOB PA3JAECISAIOTCS Ha:
. OnHOCTOpPOHHHE - 00ECIIEYUBAIOT (PUKCAIUIO TOJHOTO (MHIYKTUBHOTO)

CONPOTHUBJIEHUSI YYACTKA JIMHUU, MPOMOPIUOHAIBHOTO paccTOsIHUIO 10 MecTa K3 u
CUMMETPUYHBIX COCTABIIIOIIMX TOKOB ¥ HANPSKEHUI HAa OJTHOM KOHIIE JIMHUU.

. JIByCTOpOHHHE - 0OecnieurBaeT PUKCALNIO TOKOB, HAPSYKEHUN U JPYTUX
apamMeTpoB MO O0OMM KOHI[AM JIMHUM C MOCJIEAYIOIIUM Pacu€ToM pPACCTOSHHUS 0
MeCTa MOBPEXKICHUS.

OrmnpeneneHue MeCT NOBPEXKICHUS HAa OCHOBE JIBYCTOPOHHUX W3MEPEHUU
BBITIOJIHSIETCS] pACYETHBIM ITyTeM JHO0 rpadUuecKH.

Pacuer nmpou3BOAMTCA  Bpy4YHYK) C  HUCIIOJIB30BAHUEM  IPOCTEHIIUX
BBIYMCIUTEIBHBIX CpelIcTB MO0 Ha 0aze DBM. B nocneqneM ciaydae nmpuMeHsIOTCS
CHelMaIbHbIE WIM YHUBEPCAIBHBIE IPOrPaMMBbI. BO3MOKHO TaKkKe ONpeIeIEHUE MECT
K3 ¢ momouipio Tabiui, coCTaBIEHHBIX HA OCHOBE MPEBAPUTEIBLHO BBINOJIHEHHBIX
pacueToB 1 oTAeabHbIX BJIOII.

MeTtonpl ¢ OJHOCTOPOHHHMM U3MEpEHHEM 00€CleunBalOT (PUKCAIHIO:
conporuBieHus: ydyactka BJIOII, mponopiumonansHOoro paccrostHuto no mecra K3,
[IapaMEeTPOB ABAPUUHOTO PEKHMMA: TOKOB, HAIIPSLKEHUN U APYTrux napamerpos. llpu
OJIHOCTOPOHHEM HW3MEpPEHHH MapaMeTpoB Haubosaee 3PHEKTUBHBIM SBISETCA
HCIIOJIb30BaHUE (PUKCHPYIOIIUX OMMETPOB, IMOKa3aHUs KOTOPBIX COOTBETCTBYIOT
paccrossanio 10 Mecta K3. OHuM u3mepsitoT paccrosHue Ipu Beex Buaax K3 B
KuioMeTpax. Mcronb3oBaHWE OJHOCTOPOHHUX M3MEPEHUM TOKa (HAmpsHKEHHS)
BO3MOKHO B Kaye€CTBE JOINOJHUTEIBHOTO METOJa HA JMHUAX C JABYCTOPOHHHUM
MUTAHUEM TPU OTCYTCTBHM JAHHBIX M3MEPEHHUI HAa OJHOM M3 KOHIIOB, & TaKXE Ha
TynukoBbix BJIOII npu oTCyTCTBUM GUKCHPYIOLIUX OMMETPOB.

B sneprocucremax mupoko npuMensitorcss Mmeroasl OMII ¢ ncnonb3oBaHuem
COCTABJSIIOLIIMX TOKAa M HANpSOKEHUS HYJEBOM IIOCJIEN0BATENIBHOCTH. Pexe
MCIOJIb3YIOTCS TOKH U HalPsDKEHUs 00paTHOM MOCe0BaTEIbHOCTH.
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2 METOOAUMYECKHUE YKA3AHUA 11O U3YUYHEHUIO JUCHUIIJIMHbI

[Ipy wW3ydeHMH JUCIUIUIMHBI CTYJICHTaM I€J€CO00Pa3HO  BBITIOHSTH
CJIEIYIOLIME PEKOMEHAALINH.

1. BaxxHeWmuM yCIOBHEM il YCHEITHOTO OCBOSHUS TUCITUTIINHBI SIBIISICTCS
MpoyHas TeopeTuaeckas 6aza. OcoOeHHOE 3HAUCHHUE MPUOOPETAIOT TAKKE PA3/ICIThl KaK
aHAJIN3 AJICKTPOMATHUTHBIX TOJIEH, METOIbI aHAJIN3a JICKTPUUECKHUX IETeH, 3HAHHE
CBOMCTB AJIEKTPOTEXHUICCKUX MATEPHUATIOB, (U3HKHU U BHICIICH MaTECMATHKH.

2. CamocrosiTenbHasi paboTa Kak BUJ JEATEILHOCTHU MHOTOTPAHHA U UTPAET
OMPENENSIONyl0 pPOJb B Pa3BUTHM CIIOCOOHOCTH CaMOCTOSITENIBHO — pellaTh
UCCleloBaTeNbCKUe 3aJaud. B kauectBe (opMmM camMocTosATEIbHOM paboThl Mpu
U3YUYEHUH TUCHUIUIMHBI IPeaiaratoTcs: padoTa ¢ HayyHOU 1 y4eOHOU JTUTepaTypou;
KOHCIIEKTHPOBAHUE TEKCTa; PEIICHUE 3a7a4 U YNpaXHEHUH; yriayOJeHHOe U3yUueHue
BOIIPOCOB IO TEMATUKE JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUI; TOATOTOBKA K 3a4YETy.
[Ipy BBITTOTHEHHH CaMOCTOSTEIBHONH pabOThl CJIeAyeT CKOHIICHTPHUPOBATHCSA Ha:
MOJTYYCHUH HABBIKOB HAYYHO-HCCIICOBATEIIBCKON padOTHl HAa OCHOBAaHWHW aHAJM3a
TEKCTOB JINTEPATypHBIX HCTOYHUKOB H TIPUMCHCHHS PA3IUYHBIX METOJIOB
HCCJICIOBAHMS; BBIPAOOTKE YMEHHS CaMOCTOSATEIBHO M KPUTHUYCCKH TMOIXOIUTH K
M3y4aeMOMY MaTepuay.

3. Ilpu caMocCTOSTENbHON paboTe C HAy4YHOW JIUTEPATYypOll PEKOMEHAYETCS
KOHCIIGKTUPOBAaTh HW3Y4YEHHBIM Matepuaid. KOHCHEKThl HAyYHOW JOJKHBI OBIThH
BBITIOJIHEHBI AKKypaTHO, COJIEpkaTh OTBETHl HAa KaXIbld TMOCTABJICHHBIA B TEMe
BOIIPOC, MUMETh CCBUIKY Ha HCTOYHUK HH(OpMAIUU ¢ 00s3aTelIbHBIM YKa3aHUEM
aBTOpa, Ha3BaHUS M TOJa W3JIaHUs MCIOJb3YyeMON Hay4dHOU JuTepaTyphl. KoHCHekT
MOXXET OBITb OTMOPHBIM (COJAEPXkATh JIUIIbL OCHOBHBIE KJIFOUEBBIC MO3UIIMU), HO TPU
ATOM TMO3BOJISIONIMM JaTh TMOJIHBIA OTBET MO BOMPOCY, MOXKET OBITh MOJPOOHBIM.
O0ObeM KOHCTIEKTa OTPEALIISIETCS] CaMHUM acTiupanToM. B mporecce paboTsl ¢ yueOHOU
Y Hay4YHOW JIUTEpPaTypOH aCIUpPAHT MOKET: JIeJIaTh 3alHCH IO X0y YTCHHS B BUJC
MPOCTOTO WJIM PAa3BEPHYTOrO IJIaHa (CO3/4aBaTh NEPEUYECHb OCHOBHBIX BOIPOCOB,
PACCMOTPEHHBIX B UICTOYHHUKE); COCTABJIATH TE3UCHI (ITUTHPOBAHNE Han00JIee BAKHBIX
MECT CTaThU WM MOHOTpaduu, KOPOTKOE HM3JI0KEHHE OCHOBHBIX MBICICH aBTOpA);
TOTOBUThH aHHOTALUM (KpaTKoe 00001IeHHe OCHOBHBIX BOITPOCOB padOThI).

4. 3agaum TpenojaBaTesis IO OpraHU3allMd CaMOCTOSITEIBHOM pPaboThI
acnupaHTa 3aKJII04aloTCs B CIEYIOLEM:

— uH(popMuUpOBaHHE O pazfenax AUCUMIUIMHBI, MOMJIEKAINMX H3YYEHHIO, O
dopmMax caMOCTOATENbHON pabOThI, CPOKAX BBHITOJIHEHUS U (OpMax KOHTPOJIS;

— pa3paboTka ¥ BbIAava 3aJaHuH JJIs1 CAMOCTOSTEIIbHON PaOOThI;
— TIPOBEJACHHE KOHCYJIBTAIIMI IO BOIIPOCAM BBITIOJTHEHUS 3aIaHUM;
— KOHTPOJIb X0J1a BBITIOJIHCHUS U PE3YIHTATOB CAMOCTOSTEILHON PaOOTHI.
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3 TUITIOBBIE UHANBUAYAJIBHBIE 3ATAHUSA J1JI5A
CAMOCTOSTEJIbHOM PABOTHI

1. Cucrema aBTOMaTHYECKOTO YIIPaBJICHUA TCXHOJOTHUYCCKHUM IIPOICCCOM COCTOUT U3
14 9JICMCHTOB, COCAMHCHHEIX B CTpYKTypHOﬁ CXCMC HAACKHOCTHU ITOCIICIOBATCIBHO

10 11 12 13 14

_D—D—D—D—D—D—D—D—D—D—D—D—D—D—o

Pucynok 5 - CTpykTypHas cxema HaJeKHOCTH CUCTEMbl aBTOMATHYECKOTO
yIpaBJICHUS

Brixos kaxa0ro U3 371€MEHTOB MIPUBOIUT K OTKA3y CUCTEMBI. 3aJjaHbl HTHTEHCUBHOCTH
OTKa30B d1eMeHTOB (A; - 107 u)
7\,1 :7, }\,2 :3, }\,3 :4, 7\,4 :5, 7\,5 :4, 7\46 :5, }\.7 :6, 7\48 :1, 7\,9 :1, 7\,10 :2, 7\.11 :1, 7\,12 :2, 7\.13
:2, 7L 14 =]
Bpewms noncka oTKa3aBIIEro 3JIEMEHTa OJUHAKOBO JIJIs1 BCEX MPOBEPOK U COCTABIIAET 5
MUH. McrIOnb3ysl METOMI MOCHEA0BATENBHBIX MOAJIEMEHTHBIX MPOBEPOK, YCTAHOBUTH
ONTUMAJIbHYIO MOCJIEIOBATEIBHOCTh TUATHOCTUPOBAHKS CUCTEMBI YITPABIICHHUS.
2. OCHOBHBIMHM 3JIEMEHTAMH OJJICKTPONPHUBOAA BEHTWIsSITOpa (puc. 6) SBISIOTCS:
ammapar 3alluThl OT TOKOB KOPOTKOIo 3aMblkaHUs (1), BBOJHOE KOMMYTAIIMOHHOE
YCTpPOMCTBO (2), CUIOBBIE KOHTAKThl MAarHUTHOTO myckarens (3), AIeKTPOABUTATEh
(4), yCTpOHCTBO AMCTAHIIMOHHOTO BKJIIOUEHMSI U OTKJIIOUEHHS BJEKTporpuBoja (5),
KaTyIlIKa MarHUTHOTO ITyckatens (6).

A 5 B r il

Pucynok 6 - @®yHKIHOHaNBHAS CXEMA JIEKTPONPUBOJIA BEHTHIISITOPA

byksamu A, b, B, I', I, E, K, 3 0003HaueHbl BXOJHBIC M BBIXOJIHbIC CUTHAJIBI
aneMeHTOB. M3BecTHBI KO3 PUIMEeHTh 0TKa30B AneMeHToB o = 0,3 , o, =0,1 , o3 =
0,1,04=0,2,05=0,1, 0=0,2 . crnons3ys METO TPyNIIOBBIX MPOBEPOK, TpeGyeTCﬂ
COCTaBUTh  QJITOPUTM  TIOMCKA  OTKAa3aBIIEro  d3JIEMEHTa, O0eCIeUUBAIOIINMA
MUHUMAJIBHOE CPEHEE KOJTUYECTBO MIPOBEPOK.

3. IlonyunTh MUHUMAIbHYI0 BXOJHYIO TIOCJIEIOBATEIIbBHOCTh JIByX BEKTOPOB,

00eCTICUMBAOIIYI0 JHArHOCTHPOBaHHE PAOOTOCIIOCOOHOCTH O0BEKTa, HMEIOIIETO
CIICTYFOIIYIO CXEMY.
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Pucynok 7 — CxemMa 1MarHoCTUPYEMOIo 00OBbEKTa
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4 TIEPEYEHD BOITPOCOB /151 CAMOITPOBEPKH

CpeacTBa TEXHUYECKOTO TUAarHOCTUPOBAHUS.

Y Ci10BUsL BCKPHITHS MACISIHBIX TPAaHC(HOPMATOPOB, MACIISTHBIX PEAKTOPOB.
TuIIoBBIE CTPYKTYPBI CUCTEM JUATHOCTUPOBAHUS.

MeTtonpl OLEHKH, U3MEPEHUS W UCIBITAHMS, OINPEACIAIOIMMNE COCTOSHUE

AIIEKTPOOOOPYIOBAHHS U €TO IIEMEHTOB.

5. TexHuueckue cpecTBa Moucka nedeKToB.

6. MeTobl TPOrHO3UPOBAHUS HEUCIIPABHOCTEH JIEKTPOOOOPYA0BAHMS.

7. Maca004iCTUTENbHBIE YCTAHOBKY JJI1 OYMCTKU Macia [eHTpUuQyrupoBaHUeM.
8. MeTo1bl TOCTPOESHUS AITOPUTMOB MTOUCKA JE(EKTOB.

9. Mepsl 6e30nacHOCTH MpU pabOTe C MEXaHU3MAMU U yCTAHOBKAMHU.

10. Kpurepun u 3a7a4u OpraHu3alid CUCTEMBbI TMATHOCTUPOBAHMSL.

11.  CnocoObl NOCTPOCHUS AMATHOCTUYECKUX MOJIENICH.

12.  Cssa3p mporecca AUAarHOCTUPOBAHUA M CTPYKTYPbl TEXHUYECKUX CPEIICTB
JTIMarHOCTUPOBAHUSI.

13. BBICOKOBOJIbTHBIE UCTIBITAHUS KAOCIbHOW JTUHUH.

14. JImarHoctuyeckas MOJENb PaCIpeICIUTEIbHON CETH.

15.  OOBEKTHI TUarHOCTUPOBAHUS IJIEMEHTOB JIEKTPOYCTAaHOBOK.

16. JlmarHoCcTHYECKHE MOJIENIU JUHUN U TpaHCHOPMATOPOB.

17. KonuuyecTBeHHbIE MOKA3aTENN HAAC)KHOCTH.

18.  OO1iue mpUHIUIIBI U METO/IbI BhISIBIICHUS Je()EeKTOB 000PY10BaHUS.

19. JIuarHoctuueckasi MoJieNb TpaHC(hopMaTopa.

20. IlIpouenypa v METOMBI aHAIM3a TUATHOCTUYECKUX MOJIEIIEH.

21. Metoasl noucka nedexrtoB. OOBACHUTE Ha3HAYECHUE TECTOBOTO KOHTPOJIS B

TCXHUYCCKHUX CUCTCMax.

22. Kaxkwue 0TKa3bl Ha3bIBaIOT CKPBITBIMU?

23. Meronpl M cpencTtBa, NPUMEHSEMBIE MPU JHATHOCTUKE KOMMYTAIlMOHHBIX
anmaparoB BH wa [1C

24. Meroapl U CpencTBa, IPUMEHSIEMBI P TUATHOCTUKE JIMHUM DJIEKTpONepeaay.
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3AK/IIOYEHUE

1.  Tlocne u3yueHus: KaKoro-mudOo paszzena 1no yueOHUKy peKOMEHIYEeTCs T0
MaMATH 3alHACaTh OMPEICICHUS, BHIBOJALI (HOPMYJ, HAYEPTUTHh CXEMbI, TpahUKu U
OTBETUTh Ha BOMPOCHI JJII CAaMOMPOBEpPKUA. Takol METOH JacT BO3MOXXHOCTH
MIPOBEPUTH YCBOCHUE MaTEpHaia U 3alIOMHUTH OCHOBHBIC DJIEMEHTHI POYUTAHHOTO.

2. IlpoBomumpie Ha JTaOOPATOPHBIX 3AHATHUSAX HECIIOKHBIC HCCIICIOBAHUS
JAI0T BO3MOYKHOCTh HEIMOCPEJACTBCHHO HAOJIIONATh SBJICHUS WM TPOIECCHI, U3ydaTh
CpEeICTBa TEXHUYECKOW TMAarHOCTUKH, OTMMCAHNE KOTOPBIX M3JIaracTcs B yUeOHUKaX U
Ha JIeKIusiX. [103ToMy CTyI€HTHI TOJDKHBI AKTUBHO YYacTBOBATH B BHITIOJTHEHHUH BCEX
J1a00paTOPHBIX padoT.

3. Ilpm w3yyeHWH METOJOB NIHUArHOCTUKM TJaBHOC BHHUMaHHUE CJEAyeT
yAETATH pa300py MPOUCXOAAIINX B HUX (PU3NYECKUX TTPOIIECCOB.
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