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Размещенное изображение


1. Ilesiu ocBOEHHUS AUCHUILIMHBI

K 0CHOBHBIM HeJIsIM OCBOEHHUS JMCLHMIUIMHBI «MEeTpoJIorus, TEXHUYECKHE
WU3MEPEHHUS U YIIPABJICHUE MPOLECCAMU B SHEPTETUKE CIEAYET OTHECTH:

— (hopMHpOBaHKE 3HAHUN O COBPEMEHHBIX MPHUHIIUIIAX, METOAAaX U CHUCTEMax
ONTHUMAJIBHOTO YIPABJIEHUS TEXHOJIOTMYECKUMU MPOLECCAMHU, CBSI3AHHBIMU C
IIPOU3BOJICTBOM, MI€pEAaUe, pacpeIeICHUEM U UCII0JIb30BAaHUEM TEIIOTHI;

— TOATOTOBKA CTYJIEHTOB K JESTEIBHOCTH B  COOTBETCTBUM  C
KBaJIM()MKALIMOHHOW XapaKTEpUCTUKON OakanaBpa 10 HaIllpaBJICHUIO, B TOM YHCIE
(GopMUpOBaHNE YMEHHH MO BBIBICHUIO HEOOXOJUMBIX yCOBEPIICHCTBOBAHUI M
pa3paboTKke HOBBIX, OoJiee 3(h(PEKTUBHBIX METOJIOB pacueTa, U IPOEKTUPOBAHUSI.

K ocHOBHBIM 3a1a4aM OCBOEHUS TUCHUIUIUHBI « METpOiI0orus, TEXHUUECKHUE
U3MEPEHMS U YIPABIECHUE MPOLIECCAMU B SHEPTETUKE CIEAYET OTHECTH:

— O3HAaKOMJICHHME C MPUHUUIAMHU YIOPABICHHS CIOXKHBIMH TEXHHUYECKUMU
00BEKTaMH, OCHOBAaMHU METPOJIOTUU, U3MEPUTEIBHBIMHA IPUOOPAMU U CPEJICTBAMHU
YIOPABJIECHHS TEXHOJIOTMYECKUX MPOLECCOB, MPUHLIUIIAMH CEPTU(UKALIY;

— 1aTh UH(OPMALMIO O HOBBIX HANPABICHUAX B YIPABJICHHE MPOLIECCAMHU B
OTEYECTBEHHOM U 3apyOeKHOIN MPAKTUKE;

— pa3BHBaTh CIIOCOOHOCTHM OOBEKTHBHO OLIEHMBaTh MPEUMYILECTBA H
HEJOCTATKU U3MEPEHUMN U UX 3JIEMEHTOB;

— Hay4dThb AaHAJIM3HUPOBATh CYILIECTBYIOIIME CHCTEMbl U HMX DJIEMEHTHI,
pa3pabatrbIBaTh U BHEAPATh HEOOXOAUMBIE U3MEHEHUS B UX CTPYKTYpE C MO3ULMIA
MOBBINICHUS Y(PPEKTUBHOCTU U YHEPTOCOEPEIKEHUS;

— Hay4duThb AaHAJU3UPOBATH PE3YyJbTaThl MOJAEIUPOBAHUS, IPOU3BOJIUTH
IIOMCK ONTUMHU3AaLIMOHHOTO PEIIECHUS C TOMOIIBIO BCEBO3MOKHBIX METO/I0B.

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akanaBpuara

Huciunnnaa «MeTposiorusi, TEXHUYECKHE M3MEpPEHUs] W YNpPaBICHUE
MPOLIECCAMH B JHEPreTHUKE» OTHOCUTCA K YUCTY MNPOPEeCcCHOHANBHBIX YUeOHBIX
JUCUUIUIMH 0a30BOM 4vacTh Osioka 1 OCHOBHOM 00pa3oBaTENbHOW HPOrPAMMBI
OakanaBpuara.

«MeTtponorusi, TEXHUYECKHE HM3MEPEHUsT W YIpPABJICHHE MpPOLECCaMu B
DHEPreTUKE» B3aWMOCBS3aHA JIOTUYECKH M COIEP)KATEIBHO-METOIUYECKH CO
CIEAYIOIIMMU JUcUUIUIMHAMU U nipakThkamu OOIT:

— TexHunueckass TEpMOJIUHAMUKA,

— I'mpporazonuHamuka;

— DNEKTPOTEXHUKA U BJIEKTPOHMKA;

— TennomaccooOMeH;

— Pusuka;

— Teopernueckass MEXaHUKA.



3. Ilepeyenb MUIaHNPYEMBbIX Pe3yJIbTATOB 00YUYEHHS M0 TUCHUIINHE
(MonyJ110), COOTHECEHHbBIE C IVIAHMPYEMBbIMHU Pe3yJIbTaTaAMH OCBOCHHUS
o0pa3oBaTeJbHOM MPOrPaMMBbI

B pe3ynapTaTe OCBOEHHS IUCHUIUIMHBL (MOAyJsl) y oOydarouiuxcs
dbopMUpyIOTCS  CIEAYIOIUE KOMIETCHIMH W JOJDKHBI OBITH JTOCTUTHYTHI
CIIEyIOIIKEe Pe3yJabTaThl O0yUeHHUsI Kak 3Tanm (OPMHUPOBAHUS COOTBETCTBYIOIINUX

KOMIIETEHITUM:

B pe3yabTare ocBoOeHUA
Kon o0pazoBarenbHOl nporpammbl | IlepeyeHs mIaHUpPyeMBIX Pe3yJIbTATOB
KOMIIeTeHIIUH 00y4Jarouuiics 10/KeH 00y4eHMsl 10 JUCHUIJINHE
00J1a1aTh
3HATh:
® METOAMKH cOOpa U aHaIM3a
UCXOJIHBIX JIAHHBIX VIS
IPOEKTUPOBAHUS SHEPTOOOBEKTOB
U MX 2JIEMEHTOB B COOTBETCTBHH C
CHOCO0EH NMPUMEHSATh HOPMaTUBHOM TOKyMEHTaluen
COOTBETCTBYIOIIUH (PH3HKO- yMeThb:
MaTeMaTHYeCKUH amnmapar, e coOupaTb U aHAIU3UPOBATh
OINK-2 METO/Ibl aHAIN3a U UCXOJHbIE TaHHBIE JIsI
MO/JICJINPOBAHUS, TEOPETUYECKOTO MPOEKTUPOBAHUS SHEPTOOOHEKTOB
U DKCIEPHUMEHTAIbHOIO U UX 2JIEMEHTOB B COOTBETCTBHH C
UCCIIEIOBaHMSI [TPU PELLICHUN HOPMAaTUBHOM JJOKyMEHTaIUeH;
npoeccuoHANBHBIX 3aa4 BJIA/1E€Th:
e MeToJlaMu cOOpa U aHaIu3a
UCXOJIHBIX JJAHHBIX VIS
IPOEKTUPOBAHUS SHEPTOOOBEKTOB
Y MX JIEMEHTOB B COOTBETCTBHH C
HOPMaTHUBHOM JOKYMEHTALMEH
3HATh:
® METOAMKH cOOpa U aHaIM3a
WCXOJHBIX TaHHBIX AJIs
NPOEKTHUPOBAHUS YHEPTOOOBEKTOB
U UX 3JIEMEHTOB B COOTBETCTBHH C
CHOCOOEH MPUMEHSTh HOPMAaTUBHOM TOKyMEHTaluen
COOTBETCTBYIOIINN (PU3HUKO- yMeTh:
MaTeMaTUYECKHUH anmapar, e coOupaTb U aHAIU3UPOBATh
OIK-4 METO/Ibl aHAJIM3a U VICXOJHBIE TaHHBIE IS
MOJIEJIMPOBAHUS, TEOPETUYECKOTO MIPOEKTUPOBAHUSI SHEPTOOOHEKTOB
U DKCIEPHUMEHTAIbHOTO Y MX JIEMEHTOB B COOTBETCTBHH C
MCCIJIEIOBAHMSI TIPU PELICHUH HOPMAaTUBHOI TOKyMEHTalHeH;
npodeccuoHaNbHBIX 3a7a4 BJIAJETh:
e MeToaaMu cOopa M aHaAIIN3a
WCXOJHBIX TaHHBIX JJIs
MIPOEKTUPOBAHUS YHEPTOOOHEKTOB
U UX 3JIEMEHTOB B COOTBETCTBHH C
HOPMAaTUBHOM JOKYMEHTALUEH




3HATh:

JKCIIEPUMEHTAIILHBIE U CTATUCTUYECKUE
METObI UCCIEA0BAHUS TEIUIOTEXHUYECKUX
U3MEPEHUH U ITPOLIECCOB.

yMeTh:

COCTABUTb IIPUHIUIINATIBHYIO CXEMY
JKCIIEPUMEHTAIILHON YCTAHOBKH,
MPAaBUIBHO MOA0OpATh HEOOXOAUMYIO
anmnaparypy, IpHuBJIeKaTh s 00paboTKH
pe3yabTaTOB HKCIIEPUMEHTOB
COOTBETCTBYIOLIUH (pu3HKO-
MaTeMaTHYECKUH anmnapar u
TEPMOJMHAMUYECKUN aHAJIN3.

BJIA/IETh:

METO/IaMH pelIeHus polieM
ABTOMAaTUYECKOI'O yIIPABJICHUS B
TEIJIO3HEPTeTUKE U CIIOCOOHOCTHIO
IIPUBJIEYb JUIS UX PELICHUS
COOTBETCTBYIOLIUH (pU3HKO-
MaTeMaTU4YeCKH anmnapar u
TEPMOJMHAMUYECKUN aHAJIN3.

CriocoOHOCTD yNpaBIIATh
nponeccamu 3kcruryaranuu O]
B COOTBETCTBHH C TEXHOJIOTHECH
MIPOM3BOJICTBA

[1K-2

4. CTpyKTYypa M coepkaHue TUCHUILTHHbBI

OO6mas TpyA0eMKOCTh JUCHMIUIMHBI COCTABISAET 4 3a4€THBIX CIUHMII, T.C.
144 akanemuueckux vaca (M3 HUX 72 daca — caMOCTOsITeNIbHAsI paboTa CTYJCHTOB).

CTtpykTypa ¥ COJEp)KaHME JUCHMUIUIMHBI «METpoJiorus, TEXHUYECKUe
W3MEPEHUS U YIIPABJICHUE MIPOLIECCAMU B YHEPTETUKE» 10 CPOKaM U BUIaM PadOThI
orpaxkeHsl B [Ipuiioxennn 1.

Copepxanue pa3aesioB IMCHUTIIAHBI

Tpernii cemectp

Bsenenue.

[Ipenmer, 3anaun u coaepKaHue JUCHUTLIAHBIL.

Tema 1. MetpoJiorus

OOBEKTHl U METOJBl M3MEPEHHM, BUABbl KOHTpoJs. CpeacTBa U3MEpEHUH.
[TorpemnocTh n3Mepennii. OdecneueHrne eIMHCTBA U3MEPEHUH.

Tema 2. CepTudukanus v CTAaHIAPTU3ALMS

OcHOBHbIE TOHATHUA, LETM U OO0BEKThl cepTupukauuu. CHucTeMsl
ceprupukauuu. IlpaBuna u mopsimoxk mnposeneHus: cepTudukanuu. OCHOBHBIE
MOHATHS U CUCTEMA CTAHIAPTU3ALINH.

Tema 3. Texunueckue usmMepeHust

JluHentHble W yriioBble U3MeEpeHMA. M3MepeHust DIEKTpUYECKUX U
MAarHWTHBIX BEIMYUH. MI3Mepenus teMneparypsl.

Tema 4. ABTOMaTH4YeCKasi CMCTeMa PeryJTMpPOBaHMUS U €€ 3JIeMEeHThbI




Hasnauenue u ocHoBHbie ¢GyHkiuu ACY. Ctpykrypubie cxembl ACP.
BpeMeHHbIE XapaKTEepUCTUKU JHUHAMUYECKUX 3BEHBEB M CHCTEM. YacTOTHbIE
XapaKTEepUCTUKU. TunoBele JIWHaMHuYecKHe 3BEHbs.  COEAMHEHUS THUITOBBIX
3BeHbeB. OCHOBHBIE 3aKOHBI PEryirpoBanusd. Kputepun ycTONUMBOCTH JTMHENHBIX
nuHaMu4eckux cucteM. [lokazarenu kadecTBa MpoOLIECCOB perympoBaHusi. Beioop
THUIIAa U PACUET HACTPOEK aBTOMATHYECKOTO PEryJIsTOPA.

Tema 5. TexHnuyeckue cpeacTBa ynpasJjeHHs POLECCAMHU

Knaccudukanusa texaudeckux cpeacts. CxeMbl MOJKIIOUEHHUS] HCTOYHUKOB
CUTHaJla K mnoTrpedutensM. Perynupyroniue OJOKH, MYCKOBBIE YCTpPOWCTBA H
UCIIOJTHUTEIIbHBIE  MEXaHM3Mbl JJIEKTPUUYECKUX  peryisaTopoB. Jlorumdeckue
byakuun  w ux ~ MuHUMH3anusa.  CuUHTE3  KOMOMHAIIMOHHBIX  CXEM.
MuKpOnpoLecCOpHbIE CUCTEMBI JJOTUYECKOTO YIPABIECHUS.

5. O0pa3oBaresibHbIE TEXHOJIOTHU

Meronuka mnpenofaBaHus —JUCHUIUIMHBL  «MeTpojorus, TEeXHHUYECKHUe
U3MEPEHHs] M YNpaBICHWE TMPOIECCaMU B DBHEPreTHKE» W peanu3auus
KOMIIETEHTHOCTHOIO MOAXOAAa B M3JIOKEHHMM W  BOCHPUATHM  MaTepuana
IpeayCMaTpuBaeT MCHOJIb30BAHUE CJEAYIOIIUX AaKTUBHBIX M HWHTEPAKTUBHBIX
dbopM TpoBENEHUA TPYNNOBBIX, WHAUBUAYAIbHBIX, AYAUTOPHBIX 3aHATHA B
COYETAHMM C BHEAyJAUTOPHON paboToil C 1enplo (GOPMHUPOBAHUS U Pa3BUTHS
po(hecCHOHATIBHBIX HABBIKOB, 00Yy4aIOIINXCS:

— MOJTrOTOBKA K BBIMOJIHEHUIO MPAKTUYECKUX PabOT B ay JUTOPHSIX BY3a;

— 00CyK€HHE U 3alIUTa Ja00PaTOPHBIX PadOT MO AUCLHUILINHE;

— OpraHM3alus W NPOBEJICHUE TEKYIIEro KOHTPOJISI 3HAHUM CTYIEHTOB B
dhopme TecTUpOBaHHUS.

VYienbHbId BeC 3aHATUH, MNPOBOAMMBIX B HMHTEPAKTUBHBIX (hopmax,
ONpEeeNeH TJIABHOM 1enbl0 00pa30oBaTENIbHOM IPOrpaMMbl, OCOOEHHOCTBHIO
KOHTUHI€HTa OO0Yy4YallluXcsi U COJAEpKaHHEM JUCUUILIMHBI  «MeTrposorus,
TEXHUYECKUE U3MEPEHUS U YIIPABJICHUE MPOLIECCAMU B SHEPIETUKE» U B LEJIOM 10
aucuumuinHe cocraisieT 50% ayaUTOPHBIX 3aHATHM. 3aHATUS MPAKTUYECKOTO
tuna cocTaBisitoT 40% oT o0beMa ayIUTOPHBIX 3aHATHM.

6. OnleHOYHBbIE CPeACTBA JAJIf TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH,
NMPOMeKYTOUYHOI aTTeCTAUMHU 10 UTOraM OCBOEHHUS TUCHMILJIMHBI U Y4eOHO-
MeToIMYecKoe o0ecneuyeHue caMoCTOsITe/IbHOI paboThI CTY1€HTOB

B mnpomecce o0yueHUs HCHOJB3YIOTCSA CIEAYIOIIUE OLICHOYHbIE (HOPMBI
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OLIEHOYHBIE CPEICTBA TEKYLIETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEXKYTOUHBIX aTTECTAIUH:

- BBINOJHEHWE JIa0OpaTOpHBIX  paboT (IO  3aJaHUI0  BBIJAHHOE
npenojaBaresieM).

OueHoYHbIE CpEICTBAa TEKYIIEr0 KOHTPOJISI YCHEBAEMOCTH BKJIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3a7aHusl B popMe OJIaHKOBOTO U (MJIM) KOMITBIOTEPHOTO



TECTUPOBAHUS, AJI1 KOHTPOJISI OCBOEHUS OOYYAIOIIMMUCS Pa3JesioB JUCLUILINHBL,
3aIuTa JiabopaTopHbBIX paboT.

OOpasupl  TECTOBBIX 3aJaHHM, JAOOPATOPHBIX padOT, KOHTPOJBHBIX
BOMPOCOB M 3aJaHUil JJsi TMPOBEIEHUS TEKYIIETO KOHTPOJS, MPHUBEACHBI B
IIPUJIOKEHUH 2.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB IJISl MPOBeeHUS MPOMEKYTOUYHOM ATTEeCTANNH
00y4aIuXcs Mo JUCUUIINHE (MOXYJIIO)

6.1.1. IlepeyeHb KOMIIETEHIUIA C YKa3aHUEM ITANOB UX GOPMHPOBAHMSA B
npouecce 0CBOCHHS 00pa3oBaTeIbHOIH NPOrpaMMbl
B pesynpraTe 0CBOEHUS AUCHUIUIMHBI (MOYJIsL) POPMUPYIOTCS CIAEAYIOIINE
KOMITETEHLIUU

Kon B pe3yabTare ocBoeHHMs 00pa30BaTe/IbHOM POrpaMMBbI
KOMIIETEHIIUU 00yUaloImiics 10JuKeH 00J1a1aTh
OIIK-2 CIIOCOOCH MPUMEHATH COOTBETCTBYIOIINHN (PHU3UKO-

MaTEeMaTHYECKUI alrIrapart, MCTOAbl dHaJIM3a U MOJCIINPOBAaHUA,
TCOPCTUUCCKOI'O U SKCIICPUMCHTAJIBHOT'O NCCIICAOBAHUA IIPU
PCHICHUHU HpO(I)eCCI/IOHEUILHBIX 3aJad

OIIK-5 CIoco0eH MPOBOJUTH U3MEPEHHUS PJICKTPUUECKUX U
HEIJICKTPUICCKUX BEJIMUMH Ha 00bEKTaX TEIJIOIHEPTCTHKU U
TEIJIOTEXHUKH

[1K-2 CnocoOHOCTb ynpaBisiTh npoueccamu dxkcrryatanuu Ol B

COOTBETCTBHMU C TEXHOJIOTUCH ITPON3BOACTBA

B mpomecce  ocBoeHuss  o0Opa3oBaTeNbHOM ~ MpOTrpaMMbl  JaHHBIC
KOMITIETCHIIUH, B TOM YUCJIE UX OTJEIbHbIE KOMIIOHEHTHI, (HOPMHUPYIOTCS TTOITAITHO
B XOJIc OCBOCHHUS OOyYalOUUMHUCA JUCHUIUIMH (MOJyJiel), TpPaKTUK B
COOTBETCTBHUM C YYE€OHBIM IUTAHOM U KaJ€HJApHBIM TpauKoOM Yy4eOHOTO
nporecca.

6.1.2. Onucanue nokasaresed 1 KPpUTEPUEB OLCHUBAHUS KOMIIETCHIMH,
(popMupyeMbIX 10 UTOraM OCBOCHUS JUCUMILIMHBI (MOIYJIS1), ONMCAHUE LKA
OLICHUBAHMSA

[TokazaTenemM OlLICHMBaHUS KOMIETEHIMI Ha pa3IWYHBIX JTanmax ux
dbopmupoBaHus  SIBISIETCS  JAOCTHKEHHUE  OOyYaroUUMHUCS  IJIAHUPYEMBbIX
pe3yJIbTaTOB O0YUYEHHUS 110 AUCHHUIUIMHE (MOJIYIIIO).




OIIK-2 — criocoOeH MpUMEHSITh COOTBETCTBYIOIINH (PHU3MKO-MaTeMaTHUECKUI anmapar, METO/Ibl aHAIN3a
U MOJIEIIMPOBAHMSI, TEOPETHUYECKOI'0 U IKCIIEPUMEHTAIBHOIO UCCIIEI0BAHUS TP PELICHUI
npodecCHOHANBHBIX 3a1a4

3HaTh: METOAUKHU
cOopa u aHam3a
MCXOJHBIX JaHHBIX
JUTST
MPOEKTUPOBAHUS
SHEProoOBHEKTOB U
WX DJIEMEHTOB B
COOTBETCTBHH C
HOpPMaTHBHOU
JIOKyMEHTauuen

OOyuaromuiics
JEMOHCTPHPYET
TIOJTHOE
OTCYTCTBUE WU
HEJIOCTaTOYHOE
COOTBETCTBHE
CIIeTYFOIINX
3HAHUN: METOJIUKU
cOopa u aHanmm3a
HCXOIHBIX JAHHBIX
JUTSI
MPOSKTUPOBAHUS
SHEPTrooOHEKTOB U

OO0yuaromuiics
JEMOHCTPUPYET
HETIOJTHOE
COOTBETCTBHE

() (13900111704
3HaHUI: METOUKH
cOopa u aHanmm3a
HCXOJHBIX JTAHHBIX
TUIst
MPOCKTHPOBAHHUSI
SHEProOOBHEKTOB H
WX 3JICMCHTOB B
COOTBETCTBHU C

OO0yyarormiics
JEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHE

W (S13% 0111704
3HAHWI: METOIUKH
cbopa u aHayM3a
WCXOHBIX JaHHBIX
JUTS
MPOCKTHPOBAHHUS
HEProOOBEKTOB U
WX DJICMCHTOB B
COOTBETCTBHH C

OO0yyarormiics
JIEMOHCTPHUPYET
MOJTHOE
COOTBETCTBHE
CIEYFOIIUX
3HAHWI: METOIUKH
cbopa u aHayM3a
MCXOJHBIX JaHHBIX
JUTS
MPOCKTHPOBAHHS
SHEProOOBEKTOB U
WX DJICMCHTOB B
COOTBETCTBHH C

WX 3JIEMEHTOB B HOPMaTUBHOU HOPMaTHUBHOMN HOPMaTHUBHOU
COOTBETCTBUHU C JIOKYMEHTaIUEH. JIOKYMEHTalUEH, JIOKYMEHTAlUEH,
HOPMAaTUBHOU HomnyckaroTcst HO JIOITyCKAaKTCA cB0OOOTHO
JOKYMEHTaruen 3HAYUTEIbHBIC HE3HAYHUTEIHHBIE OTIepUpYyeT
OKOKH, OmMOKH, nproOpeTEHHBIMH
MIPOSIBIISIETCS HETOYHOCTH, 3HAHUSAMU
HEJOCTAaTOYHOCTh | 3aTPYAHECHUS IPH
3HAHUH, 110 pATY AHAIUTUYECKUX
[IOKa3aTeIeH, Oonepanusx
oOyJaroruiics
HCIIBITHIBAET
3HaYUTEIbHbIC
3aTpyIHEHUS IPU
OTIepUPOBAHUH
3HAHUSAMU IPU UX
IIepeHoce Ha
HOBBIE CUTYaIIH
yMeTh: cobupars | OOyuyaromuiics He | OOyvaroImuics OO0yyarormics OOyuaromuiics
Y aHAJTU3MPOBATh | YMEET WU B JEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
WCXOJHBIE TJaHHBIE | HEIOCTATOYHOM HETOITHOE JaCTHYHOE MOJTHOE
JUTST CTETIeHH yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MPOEKTUPOBAHUS coOuparth u CIIETYIOIINX CJIEeIYIOIINX CIIEeIyIOIINX
SHEProOOBEKTOB U | AaHATTU3UPOBATH YMEHHIA: cCOOMpaTh | yMEHWH: COOMpaTh | YMEHHUI: cOOMpaTh

X 3JIEMEHTOB B
COOTBETCTBUH C
HOPMATHBHOU

JIOKyMEeHTanuen

HCXOIHBIE JaHHbBIE
JUISE
MIPOCKTUPOBAHUS
JHEPTOOOBEKTOB U
HX DJIEMEHTOB B
COOTBETCTBUU C
HOPMAaTUBHOU
JOKyMEHTAIUEH,
BBIIIOJIHATH
MIPOCKTHBIC
pacyeTsl

Y aHAJIM3UPOBATH
WCXOJHBIE TaHHBIE
TUTS
MIPOEKTUPOBAHUS
SHEPTrOOOHEKTOB H
WX 3JIEMEHTOB B
COOTBETCTBHH C
HOPMAaTUBHOU
JIOKYMEHTAaIUEN.
Honyckarorcs
3HAUYUTEIbHbIE
OIINOKH,
MIPOSIBIISIETCS
HEJ0CTaTOYHOCTh
YMEHHH, IO Py
TOKa3aTelie,
oOyJaroruiics
WCIIBITBIBACT

Y aHAJIM3UPOBAThH
WICXOJIHBIC TaHHEIE
JUISL
MPOEKTUPOBAHUS
SHEProOOHEKTOB H
UX DJIEMEHTOB B
COOTBETCTBHH C
HOPMAaTUBHOU
JIOKYMEHTAIUEH.
VMeHus: OCBOCHHI,
HO JIOITyCKAaIOTCA
HE3HAYUTEITHHBIC
OIINOKH,
HETOYHOCTH,
3aTpyAHEHUS IPU
aHAJTUTUICCKIX
onepanusx,
MIEPEeHOCEe YMEHUH

Y aHAJIM3UPOBAThH
HCXOJHEIE TaHHBIE
TS
MPOEKTUPOBAHUS
SHEPTrOOOBEKTOB U
HX DJIIEMEHTOB B
COOTBETCTBUU C
HOPMAaTUBHOU
JIOKYMEHTAIUEH.
CBo60o11HO
onepupyer
npuoOpeTEHHBIMH
YMEHUSIMH,
MPUMEHSET UX B
CUTYaIUsIX
MOBBIICHHOM
CIIO)KHOCTH




3HAYHUTENIbHBIC Ha HOBBIE,
3aTPyJHEHHS IPH | HECTaHIapTHBIC
OTIEPUPOBAHUH CUTYyaIuu
YMEHHUSAMH MIPUA UX
nepeHoce Ha
HOBBIC CUTYAIMH
BJIAJIETh: OOyuaromuiicst He | OOyJaromuics OO0yyarormiics OO0yuarorumiics B

MeTOoJIaMH cOopa u
aHanmmsa
UCXOJTHBIX JAHHBIX
JUTS
MPOCKTHPOBAHUS
SHEPTro0OHEKTOB U
HX DJIEMEHTOB B
COOTBETCTBHH C

BJIaJIceT WK B
HEOCTATOYHOU
CTETICHH BIaJieeT
MeTosiaMu cOopa u
aHanm3a
WCXOJIHBIX JTAHHBIX
TUTS
MPOCKTHPOBAHHS

BIIQJICET METOJAMH
cOopa u aHanmm3a
HCXOJIHBIX JAHHBIX
TS
MPOCKTHPOBAHHUSI
SHEProoOHEKTOB U
WX 3JICMCHTOB B
COOTBETCTBHH C

YaCTHUYHO BIIAJICET
MeToaaMu cOopa u
aHanmm3sa
HCXOHBIX JAHHBIX
JUTS
MPOCKTHPOBAHHUS
HEProOOBEKTOB U
HX DJIEMEHTOB B

MOJIHOM 00BeMe
BJIaJICET METOIaMH
cbopa u aHayM3a
HCXOHBIX JAHHBIX
JUTS
MPOCKTHPOBAHHS
SHEProOOBEKTOB U
HX DJIEMEHTOB B

HOPMAaTHBHOM SHEProoOBHEKTOB U | HOPMATUBHON COOTBETCTBUU C COOTBETCTBUU C
JIOKYMEHTAIHeH HX DJIEMEHTOB B JIOKYMEHTAIlMeH B | HOPMAaTHBHOMN HOPMaTHUBHOU
COOTBETCTBHUH C HETIOJIHOM JIOKYMEHTAIIUCH, JIOKYMEHTAITUCH,
HOPMaTHUBHOU 00BeME, HaBBIKH OCBOEHBI, | CBOOOIHO
JOKYMEHTaruen JIOITYCKAIOTCS HO JIOTTYCKAIOTCS MPUMEHSET
3HAYUTEILHEIC HE3HAYUTEILHEBIE MOJTyYCHHBIC
OIIMOKHU, OIINOKH, HaBBIKU B
MIPOSIBIISIETCS HETOYHOCTH, CUTYaIUsIX
HEJ0CTAaTOYHOCTh | 3aTPYAHCHUS IPU | TOBBIIICHHON
BIIAICHUS AHATMTHYIECKUX CIIOKHOCTH
HaBBIKAMH 110 oTeparusix,
pAdy ToKa3aTeliel, | MepeHoCce YMEHHUMA
OOyuaromuiics Ha HOBEIE,
HCIBITHIBAET HECTaH/IapTHEIC
3HAYUTENbHBIE CUTYaIuu
3aTpyIHEHUS TIPU
MIPUMEHEHUHT
HaBBIKOB B HOBBIX
CUTYAITUsIX
OIIK-5 — criocoOeH MPOBOUTH U3MEPEHHS DIIEKTPUIESCKUX W HEAJIEKTPUIECKUX BEIMYHH Ha 00BEKTaxX
TETUIODPHEPT€TUKH U TeTJIOTEXHUKH
3HaTh: MeTonukn | OOydaromuics OO0yyaromuiics OO0yuarormiics OO0yuarommiics
cOopa u aHaJIM3a JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
HCXOIHEIX JJAHHBIX | ITOJTHOE HETIOJTHOE YAaCTUYHOE MTOJTHOE
IS OTCYTCTBHE WA COOTBETCTBHUE COOTBETCTBUE COOTBETCTBUE
MPOEKTUPOBAHUS HEIOCTATOYHOE CIIeIYFOIIUX CJICIYFOIIIUX CIIEIYFOIINX
SHEProoOBEKTOB U | COOTBETCTBHE 3HAHUM: METOJNKH | 3HAHWI: METOJUKH | 3HAHUN: METOIUKHU
HX DJIEMEHTOB B CIIETYFOIIINX cOopa 1 aHanM3a cOopa u aHaIIH3a cOopa u aHaIH3a

COOTBETCTBUH C
HOPMATHBHOU
JIOKYMEHTalUEeH

3HAHUN: METOINKHU
cbopa u aHanmza
HCXOJHBIX JTaHHBIX
TUTST
MIPOCKTUPOBAHUS
SHEPTrO0OHEKTOB U
HX JIEMEHTOB B
COOTBETCTBHH C
HOPMAaTUBHOU
JIOKyMEHTAaIei

HCXOJIHBIX JaHHBIX
Ui
MIPOEKTHPOBAHUS
9HEProOOBEKTOB U
WX 3JIEMEHTOB B
COOTBETCTBHH C
HOPMaTHUBHOU
JOKyMEHTAIHEH.
Honyckarorcs
3HAYUTEIbHBIC
OIIIHNOKH,
MIPOSIBIISIETCS
HEJ0CTAaTOYHOCTh
3HAHHUH, 10 Py

MCXOHBIX JaHHBIX
JUTS
MPOEKTHPOBAHUS
SHEPrOoOOBEKTOB H
WX DJIEMEHTOB B
COOTBETCTBHH C
HOpMaTHUBHOMN
JIOKyMEHTaIueH,
HO JIOTTYCKAIOTCS
HE3HAYUTEIIbHbBIE
OIIINOKH,
HETOYHOCTH,
3aTpyJHEHHS MIPH
AHAJUTUYECKUX

WCXOJIHBIX JAHHBIX
Juis
MPOEKTHPOBAHUS
9HEPrOOOBEKTOB U
WX DJIEMEHTOB B
COOTBETCTBHH C
HOPMaTHUBHOU
JIOKyMEHTalueH,
CBOOOIHO
OIEpUPYET
nproOpeTeHHBIMU
3HaHUSIMH




noKasareJet, orepanusx

00yJarommiics

HCTIBITHIBAET

3HAYUTENIbHBIC

3aTpyJHEHUS IPU

OTICpPUPOBAHHUI

3HAHUSIMU TIPH UX

HepeHoce Ha

HOBBIE CUTYaIlNU
yMeTh: codupats | OOygaromuiics He | OOyJaromuics OO0yuarormmiics OO0yuarormmiics
Y aHAIM3UPOBaTh | yMEeT WU B JEeMOHCTPUPYET JEMOHCTPHPYET JEMOHCTPHUPYET
HCXOJHBIC TaHHBIE | HEJOCTaTOYHOU HETIONTHOE YaCTHYHOE MIOJTHOE
TSt CTEIIEHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
NPOCKTHPOBaHMs | cOOMpaTh U CIICAYIOIINX CIEIYIOMINX CIIEIYIOMINX
9HEProoOBEKTOB U | aHATTM3UPOBAThH yYMEHUil: coOupaTh | yMEHUIA: cOOMpaTh | yMEHHiA: cOOMpaTh

HX 3JICMCHTOB B
COOTBCTCTBUU C

HWCXOIHBIE JaHHBIE
JUIS

1 aHaAJIM3UpPOBAThH
HCXOAHBIC JaHHBIC

" aHAJIU3UPOBATH
HCXOOHBIC JaHHBIC

" aHAJIU3UPOBATH
HCXOOHBIC JaHHBIC

HOPMAaTUBHOH MPOEKTHPOBAHUS | AJIst JUTSL JUTSL
JOKyMEeHTaImei SHEProOOBEKTOB H | MIPOCKTUPOBAHHS | MMPOCKTUPOBAHHS | MPOCKTUPOBAHUS
WX DJIEMEHTOB B SHEPTrOOOBEKTOB I | IHEPTOOOBEKTOB U | DHEPTOOOBEKTOB U
COOTBETCTBHU C UX DJIEMEHTOB B UX DIIEMCHTOB B UX DIIEMCHTOB B
HOPMAaTHBHOMN COOTBETCTBHU C COOTBETCTBHH C COOTBETCTBHH C
JOKyMEHTAaIUEH, HOPMAaTUBHOU HOPMAaTHUBHOU HOPMAaTHUBHOU
BBITIOJIHSATD JOKyMCEHTAIIUEH. JIOKYMEHTaIHEH. JIOKYMEHTAIHEH.
MIPOEKTHEIC Honyckarotes Ymenus ocBoeHbl, | CB0OOIHO
pacdeTsl 3HAYUTEIIbHBIC HO JIOITyCKaIOTCS orepupyer
OKOKH, He3HaYUTEIbHbIE nproOpeTEHHBIMH
MIPOSIBIISICTCSI OmMOKH, YMCHUSIMH,
HEIOCTaTOYHOCTh | HETOYHOCTH, NPUMEHSET UX B
YMEHHH, 10 PAAY | 3aTPyIHEHUS OPU | CUTyalusx
moKasareJet, AHATUTHYECKUX TOBBIIICHHOM
o0y4arommiics orepanusix, CJIOKHOCTH
UCIIBITBIBACT HepeHoce yMEeHHI
3HAYHUTEIILHBIC Ha HOBBIE,
3aTpyJHEHUS NIpU | HECTaHAapTHBIE
OTIEpPUPOBAHHUI CHUTYaIlHN
YMEHHSMH TPU UX
nepeHoce Ha
HOBBIE CUTYAIUU
BJIAETD: OOyuaromuiicst He | OOyvaromuics OO0yuarommiics OO0yuarommmiics B

MeToJIlaMH cOopa u
aHajam3a
WCXOIHBIX JaHHBIX
JUTST
MIPOCKTUPOBAHMS
HEProOOHEKTOB H
WX DJIEMEHTOB B
COOTBETCTBHH C
HOPMAaTHUBHOU
JIOKyMEHTauen

BJIa/IEET WU B
HEJOCTATOYHOU
CTEIEHU BJaJeeT
MeToJIlaMu cOopa 1
aHaym3a
HCXOJIHBIX JaHHBIX
JUTSt
MIPOCKTUPOBAHUS
SHEPTrO0OHEKTOB U
HX JIEMEHTOB B
COOTBETCTBHH C
HOPMAaTUBHOU
JIOKyMEHTAaIei

BJIa/Ie€T METOAaMHU
cbopa u aHanmza
HCXOJHBIX JTAHHBIX
JUTS
MIPOCKTUPOBAHUS
SHEPrOOOHEKTOB H
WX DJIEMEHTOB B
COOTBETCTBHH C
HOPMAaTUBHOU
JIOKyMEHTAaI1el B
HETIOJTHOM
o0BeMe,

JIOITY CKarOTCs
3HAUYUTEIbHbIE
OIINOKH,
MPOSIBIISIETCS
HEJIOCTaTOYHOCTh

YaCTUYHO BIIAJI€ET
MeToJIlaMH cOopa U
aHanm3a
WCXOHBIX JaHHBIX
JUTS
MPOEKTUPOBAHUS
SHEProOOHEKTOB H
WX DJIEMEHTOB B
COOTBETCTBHH C
HOpMaTHUBHON
JIOKYMEHTAIUEH,
HaBBIKH OCBOEHBI,
HO JIONyCKAIOTCs
HE3HAYUTEIIbHbBIE
OIINOKH,
HETOYHOCTH,
3aTpYJHEHHMS IPU

MOJIHOM 00BeMe
BJIa/IE€T METOIaMHU
cOopa u aHaIH3a
WCXOHBIX JaHHBIX
JUTS
MPOEKTUPOBAHUS
SHEPTrOOOBEKTOB U
WX DJICMCHTOB B
COOTBETCTBHH C
HOPMaTHUBHOU
JIOKYMEHTalUEH,
cB0OOOIHO
MIPUMEHSIET
MOJTyYEHHBIE
HaBBbIKU B
CUTYaIusIX
MOBBIIICHHOU




BIIaJICHUS AHATUTHYECKUX CJIOXHOCTH
HaBBIKaMU 110 ornepanusix,
pAdy nokaszaTenel, | mepeHoce yMeHUH
Oo6yuaromuicst Ha HOBEIE,
HCHBITHIBAET HECTaHAapTHBIE
3HAYUTEJIbHBIC CUTyaluu
3aTpyAHEHHS IPpU
MIPUMEHEHUHU
HaBBIKOB B HOBBIX
CUTYyalusx
IK-2 — CiocobHoCcTh ynpaBisaTh npoueccamu skcruryaranuu OI1/] B cOOTBETCTBIM C TEXHOJIOTHEN
IPOM3BOJCTBA
3HATh: Obyuarommuiics OO6yyarommuiics OO0yuarormmiics OO0yuarommiics
SKCIIEPUMEHTAIbH | ACMOHCTPHpYET JEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
LIE U MIOJIHOE HEIOJIHOE JacTUYHOE MIOJIHOE
CTATHCTHYECKHE OTCYTCTBHE WU COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
METOIBI HEI0CTaTOYHOE CIIEAYIOIINX CIIEIYIOIINX CIIEIYIOIINX
HCCIIeIOBAHUS COOTBETCTBHE 3HAHUN: OCHOBHBIE | 3HAHUIl: OCHOBHBIE | 3HAHWI: OCHOBHBIC
TerIoTeXHnuecky | CUECOYIOIMHX MeToAbI cOopa u MeToAbl cOopa u MeToAbI cOopa U
X M3MepeHuit 1 3HAHW: OCHOBHbIE | aHAIU3a aHanm3a aHaIM3a
IPOLIECCOB. MeTOABI cOopa U HCXOJHBIX JAHHBIX | UCXOTHBIX JAHHBIX | MCXOJHBIX JaHHBIX
aHaym3a JUTSL IPOBEICHUS JUTS TIPOBEICHUS JUTS TIPOBEJICHUE
HCXOIHBIX JaHHBIX | UCCIECIOBAHUN U WCCIIEIOBAHUN U WCCJIEOBAHNN 1
JUIS IPOBECHUSA HU3MEpPEHUM. HU3MEPEHUN. HU3MEPEHUH,
HCCIIEIOBAHUN U Honyckatorcs Jomyckatorcs CBOOOIHO
HU3MEPEHUH. 3HAYUTEJIbHBIC HE3HAYUTEIIbHbIE onepupyer
OIINOKH, OIINOKH, MPHOOPETEHHBIMU
MIPOSIBIISETCS HETOYHOCTH, 3HaHUSIMH
HEJOCTaTOYHOCTh | 3aTPyIHEHMS IpU
3HaHWM, 10 pARY AHATUTHYECKUX
[IOKa3aTeNeH, Oonepanmsx
o0yJarouics
UCTBITHIBAET
3HaYUTEIbHBIC
3aTpyAHEHUS IPU
OTIEpPUPOBAHUU
3HAHUSIMU TIPH UX
IepeHoce Ha
HOBBIE CUTYalMH
yMeTb: Ob6yuatomuiicst He | OOyuaromuics OOyuatommiics OOyuatommiics
yMEeT WJIH B JEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
HEZ0CTaTOYHOMN HEIOJTHOE JacTUYHOE TIOJIHOE
CTEIIEHH yMEeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COCTaBIISITh CIICAYIOIINX CIIEIYIOIINX CIIEIYIOIINX
COCTaBUTH CTPYKTYpPHBIE YMEHUI: YMEHUI: YMEHUI:
MPUHIMITAAGHYIO | CXEMBI 3JIEMEHTOB | COCTABIIATh COCTaBIISAITh COCTaBIISATh
cXeMmy 9KCHEPUMEHTANIbH | CTPYKTYpPHBIE CTPYKTYpPHBIE CTPYKTypHBIC
OKCICPUMEHTANIbH | OM YCTAHOBKH C CXEMBI DJIEMEHTOB | CXEMBI JJIEMEHTOB | CXEMBI JJIEMEHTOB
Ol yCTaHOBKH, WCTMIONB30BAaHMEM | DKCMEPUMEHTANbH | KCIIEPUMEHTAJIBH | OKCIIEPUMEHTAIbH
MPaBUJIBHO HOPMAaTUBHOU Ol yCTaHOBKH C 0l YCTaHOBKH C 0l YCTaHOBKH C
nogo0paThb JIOKYMEHTAallNH WCIIOJIb30BAaHUEM | UCTIOJIB30BAHMEM | MCIIONB30BAHUEM
HEOOXOUMYIO HOPMAaTUBHOU HOPMAaTHBHOU HOPMAaTUBHOU
amnmaparypy, JIOKYMEHTAaINH JOKYMEHTaIH JIOKYMEHTAIH
MPUBJIEKATh AJIS JIOTTyCKaIOTCs YMeHust OCBOEHBI, | CBOOOJIHO
00paboTku 3HAYUTEIbHBIC HO JIOTTYCKAIOTCS OTIepUpYyET
pE3yNbTaTOB OImmnoOKH, He3HAYHUTEIbHBIE nproOpeTEHHBIMH
9KCIEPHMEHTOB MIPOSIBIISETCS OMnOKH, YMEHUSIMH,
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COOTBETCTBYIOLIUH HEIOCTATOYHOCTb | HETOYHOCTHU MIpUMEHICT UX B
¢usnxo- YMEHUH, 10 pAy CUTYaITHIX
MaTeMaTHYeCKUI noka3areJiei IMOBBIIIICHHOU
anmapat u CJIOKHOCTH
TEPMOIUHAMHYECK

Ui aHAIH3.

BJIA/IETh: Obyuaromuiics He | OOyJaromuics OO0yuarormmiics OObyuarommuiics B
METOIaMH BJIQJICCT WIH B IJIOXO BJIAJICET YaCTUYHO BJIAJIECT | MOJTHOM 00beMe
petiierns npobiiem | HEAOCTATOMHOU METOoAaMu METOJaMu BIaACCT MECTOAAMHU
aBTOMAaTH4YeCKoro | CTCIEHH BIaJeeT pemieHns mpobaeM | pemeHus mpooieM | pemeHwus mpodeM
YIIPABICHHS B METOJIaMHU ABTOMAaTHYECKOTO | aBTOMATHYECKOTO | aBTOMAaTHYECKOTO
TemiosHepretuke | PEIICHHA MpoOJieM | yIpaBlICHUS B YIpaBJICHUS B yIPaBJICHHUS B

1 CIIOCOBHOCTLIO ABTOMATHYECKOTO | TETUIODHEPTETUKE | TEIUIODHEPIeTHKE | TEIIODHEPTeTUKE
TIPUBIIEYb TS HX YIIpaBIeHUS B M CIIOCOOHOCTBIO H CIIOCOOHOCTBIO H CIIOCOOHOCTBIO
peleHus TEIUIOPHEPTeTUKE | MPHUBJICYD JUIS MX | IPUBJCYD JUIS UX | TPUBJICYB I UX
COOTBETCTBYIOMI | ¥ CHOCOOHOCTBIO petieHus pelieHust pelieHus

dusmKO- MIPHUBIICYD JUISI UX | COOTBETCTBYIOUINH | COOTBETCTBYIOIINI | COOTBETCTBYIOIINN
MareMaTuyeckuii | PCHICHHUA (prsmko- (uzuko- (pusuko-

anmapar u COOTBETCTBYIOIUN | MAaTEMaTUYECKUI MaTeMaTHYECKUN MaTE€MaTHYECKUU
TEPMOIMHAMUIECK (hmzuKo- amnmapar u anmapar u amnmapar u

Wi aHATIS. MaTEeMaTHYECKUH | TEPMOJAMHAMUYECK | TEPMOIWHAMHYECK | TEPMOTUHAMHYECK
METO/IaMU OlleHKK | AIapaT 1 Uil aHaIu3 Wil aHaIu3 Wil aHaIu3 ¢

3¢ heKTHBHOCTH TEPMOAMHAMUIECK HCTIONb30BAHHEM
THMIOBBIX cucTeM | AW QHAIH3 TEXHUYECKOH U
YIIpaBIEHUS U HOPMAaTUBHOU
peryaupoBaHus JIOKYMEHTAIIU! U
MPOIIECCOB COBPEMEHHBIX
IPOM3BOJICTBA METO/IOB TTOUCKA H
TEIIOBOM 00paboTKH
SHEPIHUH. nH(pOpMaITUU

[IIkanbl OLIEHUBAHUS PE3YJbTATOB MPOMEXKYTOYHOM aTTECTAUU M UX

OITMCaHUuC:

DopmMa NPOMEKYTOYHOM aTTECTALUM: IK3AMEH.
[TpomexyTouHas aTTectanus oOy4aromuxcs B popMe dK3amMeHa MpOBOIUTCS

N0 pe3yJibTaTaM BBIIIOJHEHHS] BCEX BUIOB yueOHOU pabOThl, MPELyCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO JAHHOW AMCIHUIUIMHE (MOJIYJIO), IPU 3TOM YUYHUTHIBAIOTCSA
pEe3yJbTaThl TEKYLIETO KOHTPOJIA YCIEBAEMOCTH B TedueHHe cemectpa. OleHka
CTENEHU JTOCTHXKEHHUSI O0y4YaroIIMMUCS IUIAHUPYEMBIX pe3yJbTaTOB OOyYEHHUS IO
JUCUUIUIMHE (MOYJII0) TPOBOJAUTCSA MpernojaBareieM, BEAYIIUM 3aHSITHS 10
JUCLHUIUIMHE  (MOAYJIO0)  METOJOM  3KCHepTHoM  oueHku. Ilo  wmrToram
IIPOMEKYTOYHOM aTTECTALMM 110 JAUCLUIUIMHE BBICTABIIIETCS OLICHKA «OTIMYHO,
«XOPOILIO», KyAOBIETBOPUTEIBHOY, «HEYIAOBIETBOPUTEIBHOY.

HIxaJjia oneHUBAHUA Onucanne

OT1nuuHO BrimonHens! Bce BuAbl y4eOHOU paboThl, MpeayCMOTpEeHHbIe padoueil
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nporpammoi. CTyIeHT JI€MOHCTPUPYET COOTBETCTBHE 3HAHMM,
YMEHH, HABBIKOB MIPUBEICHHBIM B TaOIUIaX IMOKa3aTeseH, Oonepupyer
MPUOOPETEHHBIMH 3HAHUSAMHU, YMEHUSMHU, HABbIKAMH, IPUMEHSET UX B
CUTyallUsiX MOBBINEHHONH ciokHOCTH. [Ipum 3TOM MOryT OBITH
JIOTIYIIEHbl HE3HAUUTEIbHbIC OLIMOKH, HETOUHOCTH, 3aTPyIHEHUS IPU
AHAIIMTUYCCKUX OIlCpaluiax, IMCPCHOCC 3HAHUU H yMeHI/If/’I Ha HOBBIC,
HECTaHJapTHBIC CUTYaIUH.

Xopomuio

BeimonHeHnsl Bce 00s3aTenbHbIE YCIOBUS HOJATOTOBKHM CTYJIEHTAa K
MIPOMEKYTOYHOM  aTTECTAllMM, IPEAYCMOTPEHHBIE  IIPOrPAMMOMU
JUCLUIUINHBI. OOyuaronuiics JEMOHCTPUPYET 4aCTHUYHOE
COOTBETCTBHE CIICAYIOIINUX 3HAHUHM, YMEHHM, HABBIKOB IIPUBECHHBIM B
TaOIMIAX IIOKa3aresied, onepupyer NpUOOPETEHHBIMH 3HAHUAMU,
YMEHUSIMM, HAaBBIKAMHU, IPUMEHSAECT HMX B CHUTYalMsIX IOBBILICHHOMN
cioxkHoctd. [Ipy 3TOM MOryT OBITH JOINYIIEHBI HE3HAYUTEIbHbIE
OLIMOKHU, HETOUYHOCTH, 3aTPYAHEHUS NIPU AHAIUTUYECKUX OIepalusx,
IIEPEHOCE 3HAaHUI U YMEHHUM Ha HOBBIE, HECTAHAPTHBIE CUTYALINN.

Y 10BIIETBOPUTEIBEHO

BeimonHeHsl Bce 00s3aTeibHbIE YCIOBUS IOJATOTOBKHM CTyJIEHTa K
MIPOMEKYTOYHOM  aTTECTAllMM, IPEAYCMOTPEHHBIE  IPOrPAMMOMU
JUCLUIUINHBI. OOyuaronuiics JEMOHCTPUPYET HEIOJIHOE
COOTBETCTBUE CIICAYIOIIMX 3HAHUW: JIOIYCKAIOTCS 3HAYUTEIIbHBIC
OIMOKM, MpOSABISETCS  HEAOCTATOYHOCTh  3HAaHUHM, MO  psny
noKaszartesiei, 00yJaroIuiCs UCTIBITHIBACT 3HAYUTEIBHbIC 3aTPYIHCHUS
IIPY ONIEPUPOBAHMH 3HAHUAMH IIPU UX IIEPEHOCE HA HOBBIE CUTYyalUH.

HeynosnersopurensHo

He BblmonHeHbl 00s3aTeNbHbIE YCIOBHUS HOArOTOBKM CTYAEHTa K
MIPOMEKYTOYHOM  aTTECTAllMM, IPEAYCMOTPEHHBIE  IIPOrPAMMOMU
JUCLUIUIMHBL, UM CTYACHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HAHWUW, YMEHHH, HaBBIKOB NPUBEJCHHBIM B TaOJMIaX IOKa3aTesei,
JIOMYCKAIOTC  3HAUUTENbHbIE OIIMOKH, TPOSIBISAETCS OTCYTCTBHUE
3HaHUM, YMEHHH, HABBIKOB II0 psdy IIOKa3aTelel, CTyAEeHT
WCIBITBIBACT 3HAYMUTEIBHBIC 3aTPYJHEHUS IIPU  ONEPUPOBAHUHU
3HAHUSIMHU U YMEHUSIMH IIPU UX IIEPEHOCE HAa HOBBIE CUTYyalUU.

@DOHJIbI OLIEHOYHBIX CPEJACTB MPEJCTABICHB B TPHIOKEHUSIX K padouei

porpaMMme.
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7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE O0ecnevyeHne U CIUIIHHbI

a) OCHOBHAs JMTeparypa:

1. bapannukoBa, M.B. Merposorus, cranmaptuszamus, cepTHPHUKAIUS B
ACY: yuebHoe mocobue misi By3oB / U.B. bapannukoma, A.B. Jlanmep. - M.:
['opuast kaura, 2011. - 91 c. - ISBN 978-5-98672-260-3; To ke [DneKTpOHHbIN
pecypc]. - URL: http://www .knigafund.ru/books/176421

2. PagkeBuu .M., Cxuprinagze A.I'., JlaktmonoB b.M. Metponorus,

cTaHaapTu3aus u ceptudukanus. YueOHuK st By3oB. — M.: U3marenbcTBo
MockoBckoro rocygapctseHHoro ropuoro, 2003. — 784 c.: un. - ISBN 5-7418-
0201-X; To xKe [ DNEeKTPOHHBII pecypc]. - URL:

http://www.knigafund.ru/books/177868.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. BocrokoB B.M. Merponorus, crangaptuzanuss M cepTU]UKALUA.
CTaTuCTHYECKOE YINPaBJICHUE KadeCTBOM M OIICHKA HKOJOTHYECKOTO pHCKa
XUMUYECKUX M Ouornpou3BoAcTB: yued. noc. / B.M. Boctokos; HI'TY um. P.E.
Aunexkceesa. - Hmxknuit Hoeropon, 2012. - 150 c. ISBN 978-5-93272-984-7; To xe
[DneKkTpOoHHBIN pecypcl]. - URL:
http://www.nntu.ru/sites/default/files/file/svedeniya-ob-
ngtu/ifthtim/obrazovanie/och/bak/19.03.01-
b/pb/metod/Metod_mkisbp pb _19.03.01b_msissukioerhib_up.pdf

2. COOopHUK 3a/1ay ¥ BOMPOCOB 1O Kypcy "dusndeckre 0CHOBBI U3MEPEHUN
u otanonbl": M-Bo oOpa3oBanus 1 Hayku Poccun, @enepanbHoe roc. aBBTOHOMHOE
oOpa3oBaTenbHOE YupekJeHue BbicHl. mpod. obOpazoBanus "Kazanckuit Hail.
uccien. TexHonorundeckut yH-t"'; [cocT. A. @. [IpecBsanuukoB, 1. JI. Copokuna]. -
Kazanb: U3pa-so KHUTY, 2014. — 180c.; [OnextponHsiii pecypc]. - URL:
http://www.knigafund.ru/books/186755

3. ®enepanbublii 3akoH "OO obOecnieueHMHM €AMHCTBA H3MEPEHHH" OT
26.06.2008 N 102-
@3.http://www.consultant.ru/document/cons_ doc LAW 77904/

4. @enepanbHblii 3aK0H "O TeXHUYECKOM peryaupoBaHun’ ot 27.12.2002 N
184-d3 http://www.consultant.ru/document/cons_doc LAW 40241/

B) NPOrpaMMHoe obecrieyeHue 1 HHTePHeT-pPecypcehl:

[Tone3nbie  yueOHO-MeTOAMYECKHE H  WH(OOPMAIMOHHBIC MAaTepUaIIbI
MPEICTaBJICHbl Ha CalTax:

1. Koncynwsrantllmtoc http://www.consultant.ru/#

2. CmpaBounuk metrpodora http://infom.metrologu.ru/

8. MarepuajibHO-TeXHUYECKOE 0O0ecnevYeHne U CIUTIIUHbI
MynbsTuMennitHas ayIuTOpUs Ka(eapbl «ITpombleHHas

temnosHepretukay Aya. AB2415, AB2404 ocHamieHHas OpPITEXHUKOM U
MyJbTUMENNa cpenctBamu (mpoexrop, IIK u ap.).
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http://www.knigafund.ru/books/176421
http://www.knigafund.ru/books/177868
http://www.nntu.ru/sites/default/files/file/svedeniya-ob-ngtu/ifhtim/obrazovanie/och/bak/19.03.01-b/pb/metod/Metod_mkisbp_pb_19.03.01b_msissukioerhib_up.pdf
http://www.nntu.ru/sites/default/files/file/svedeniya-ob-ngtu/ifhtim/obrazovanie/och/bak/19.03.01-b/pb/metod/Metod_mkisbp_pb_19.03.01b_msissukioerhib_up.pdf
http://www.nntu.ru/sites/default/files/file/svedeniya-ob-ngtu/ifhtim/obrazovanie/och/bak/19.03.01-b/pb/metod/Metod_mkisbp_pb_19.03.01b_msissukioerhib_up.pdf
http://www.consultant.ru/

9. MeToanuyeckne peKOMEHIAUNH [IJISl CAMOCTOSITEILHOI padoThI CTY/IEHTOB

Mapromna JILA., UyraeB E.A. Meroauueckue ykazaHUs K BBIITOJTHECHHIO
7a00paTOPHBIX paboT MO AUCHUIUIMHE «MeTpoJIoTHsl, TEXHUYECKHE U3MEPEHUs U
yIIpaBJICHUE TIpolieccaMu B sHepretuke». Hampanenue mnoarotoBku: 13.03.01

«TemmosnepreTnka u TemnorexHuka»y. — M.: M3n-Bo MOCKOBCKOro IOJIMTEXA,
2017.—-48 c.

10. MeToanyeckue peKOMEHIALMH ISl IPENnoAaABaTe I

OcHOBHBIM TpeOOBaHMEM K MPENOJABAHUIO JUCHUUIUIUHBI  SBJISICTCS
TBOPYECKUH, NPOOJEMHO-IUATIOTOBBIA HWHTEPAKTUBHBIA MMOJXOJI, IMO3BOJISIIOIINAN
MOBBICHTH HHTEPEC CTYICHTOB K COAEPKaHUIO Y4eOHOTO MaTepuraa.

OcHoBHast popMa U3YUEHUS M 3aKPETUICHUS 3HAHUK 110 3TOW JUCITUTUINHE —
JEKUWOHHAss W npakthdeckas. I[lpenomaBarens MODKEH MOCHENOBATENIBHO
BBIUMTATh CTYJICHTAM PAJ JIEKIUK, B XOJI€ KOTOPBIX CJIEAYET COCPEIOTOYUTH
BHHMaHHE HA KJIIOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETUUYECKOrO Marepuana, a
TaKXKe OpraHW30BaTh MPOBEJACHUE MPAKTUYCCKUX 3aHATHUN TaKMM 00pa3oM, 4TOObI
AKTUBU3UPOBATh MBIIUICHUE CTYJIEHTOB, CTHUMYJIUPOBAaTh CaMOCTOSTEIbHOE
W3BJICYCHUE HUMHU HEOOXOIUMOM HWH(POpMAIMH U3 Pa3IUYHbIX HMCTOYHUKOB,
CPaBHUTEJIBbHBIM aHAJIW3 METOHAOB PEIICHWH, COIMOCTABJICHUE IOJYYECHHBIX
pe3yJbTaToB, GOPMYIUPOBKY M apTYMEHTAIIUIO COOCTBEHHBIX B3IJISI0B HA MHOTHE

CIIOPHBIE MPOOJIEMBI.

Tema Buapl yueOHbIX Cpenctsa o0yueHHs Mertoabt 00yueHHs Dopmbl
3aHATUI 3aHATUI TEKYILEro
KOHTPOJIS
Tema 1 Jlexuun WHTepakTUBHAS PE3CHTALHUSL. YUreHue JIeKuii,
3anucH Ha JTOCKeE. MeTox Oecenbl.
IIpakTrueckoe WHTepakTUBHAS PE3CHTALHMS. Meroa nOoCTaHOBKH
3aHATHE 3anucu Ha JTOCKe. Y pelIeHus 3a1ad.
Tema 2 Jlexun Cxembl 000pyTOBaHUS B BHJIE YreHne JeKIui,
CITaliJIOB U TUTAKaTOB. 3alMCH Ha METOJ1 Oeceibl.
JIOCKE.
JlaGoparopHas OKCTIepUMEHTAaIbHAsl YCTAHOBKA IIpoBenenue 3amuTa
pabota 9KCIIEPUMEHTOB paboTsI
Tema 3 Jlexun Cucremsl 1 000pyI0BaHIE B YreHne JeKIui,
BUJIE CIAI0B. 3amKCH Ha JTOCKE. MeTox Oecenbl.
[IpakTuyeckoe Pemenue 3amay. 3anucu Ha MeTo nocTaHOBKU
3aHATHE JIOCKE. U peleHus 3a1ad.
JlaGoparopHas OKCTiepUMEHTAIbHASl YCTAHOBKA IIpoBenenue 3amuTa
pabota 9KCIIEPUMEHTOB paboTsI
Tema 4 Jlexuun WHTepakTBHAS Npe3eHTALMS. YreHue nexuui,
3anucu Ha JI0CKe. MeTon Oecenbl.
IIpakTudeckoe Pemenwne 3anay. 3anmucu Ha MeToa TOCTaHOBKH TecToBoe
3aHATHE JIOCKE. U peleHus 3a1ad. 3a/laHue
Tema 5 Jlexuun WHTepakTHBHAS PE3CHTALMSL. YUreHue JIeKuii,
3anucu Ha JI0CKe. MeTon Oecenbl.
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[Iporpamma cocTaBieHa B COOTBETCTBHM ¢ DenepanbHbIM TOCYyAapCTBEHHBIM
oOpa3oBaTenbHBIM CTaHAAPTOM BBICHIETO 00pa3oBaHMWsI TIO HAMPABICHUIO
noarotoBkn  13.03.01 «TemmosHepreTnka ¥ TEIUVIOTEXHUKa» ©  TPOGUITIO
«TemmosHepreTuyecKue yCTaHOBKU, CHCTEMBI U KOMILIEKCHD.

ABTOpBI

Crapmumii npenoaaBaTeb
kadeapsl «[IpombllieHHAs TEMI0OIHEPTETUKAY /E.A. Yyraes/

[Tporpamma  oOcyxnaeHa  Ha  3acemaHuu  Kadeapel  «IIpombliuieHHas
TertodHepreTuka». [Ipotokon ot 26 mas 2022 r. Ne 11.

CoryiacoBaHo:

3aBenyromuii kadeapoit «IIpombliiyieHHAs! TETIOIHEPIETUK A
K.T.H., IOIICHT /JI.A. Mapromms/

PykoBogutens OOIT /E.A. Yyraes/
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[Ipunoxenue 1
CTpykTypa U cojep:kaHue QUCHUIIMHBI «MeTpoJiorusl, TeEXHU4eCKHe U3MepPeHNs U yIpaBJieHne MpoueccaMmm B
JHepPreTHKe» Mo HanpasjeHnio NoAroroBku 13.03.01 «TensiodHepreTHKa U TENMJI0TEXHUKA

Paznen

Cemectp

Henensa
cemecTpa

Bunpr yueOHo# paboThI, BKITIOYAs
CaMOCTOSITETHHYIO paboTy
CTYACHTOB, H TPYIOEMKOCTb B

qacax

Bunrer caMmocTogTenbHON
paboThI CTYJEHTOB

DopMmbI
aTTeCTaIluu

JI

I1/C

JIab

CPC

KCP

T | K| Pedepar | Kp

€) 3

Tema

MeTtpoJiorusi. O0BEKTH M METOABI N3MEPESHUI, BUIBI
koHTpoua. CpenctBa usmepenuil. [lorpemHocts
nuzMepennid. O0ecrieueHne eMHCTBA H3MEPEHUH.

Cemunapckoe 3anstue. "Cucrema n3mepenus CU.
Omnpe/eneHre MOTPENIHOCTH U 00paboTKa
pe3ynbraToB”. Beinaua Tem pedepaTos.

10

Tema

Ceprudukanus u crangapruzanus. OCHOBHBIC
TIOHATHSA, TIeNTN ¥ 00beKTH cepTudukanun. CUCTEMbI
ceprudukanuu. [IpaBuna u NopsIoK NPOBEACHUS
ceprudukanun. OCHOBHBIC TIOHATHUS M CUCTEMA
CTaHJapTHU3ALUH.

JlaboparopHas padorta. "Jlonycku u mocaaku'.

10

15

Tema

TexHn4yeckue u3MepeHus. JINHEHHbIE U YIJIOBbIE
n3MepeHus. I3MepeHns 3JeKTPUYECKUX U MarHUTHBIX
BeIM4YUH. 3MepeHus TeMnepaTypsl.

6-9

CemuHapckoe 3ansaTHe. "OnpenencHue
TETUIOTEXHUYECKHUX TTapaMEeTPOB: TEMIIEPaTypHl,
JIaBJIeHUs, pacxoaa u ap.".

Jlaboparophas padorta. "IIpuGopst
TEIIOTEXHUYECKOT0 KOHTPOJIA U 0003HAUCHHE
OCHOBHBIX METPOJIOTHIECKIX XapaKTePUCTHK'".

10

20

Tema

ABTOMaTHYecKasi CMCTeMa pPeryJupoBaHus U eé
3jeMeHThl. Haznauenue u ocHoBHBIE QyHKIIH ACY.
Crpykrypasie cxemsl ACP. BpemenHnsie
XapaKTePUCTUKH JUHAMUYECKUX 3BEHbEB U CHCTEM.
YacroTHble XapakTepuCcTUKU. TUIIOBBIE

11-
14

15

16




JMMHaMUA4YecKue 3BeHbs. COeIMHEHUS TUITOBBIX
3BeHbeB. OCHOBHBIE 3aKOHBI PETYIUPOBAHISL.
Kputepuu ycToOMUMBOCTH JIMHEHHBIX TUHAMUYECKHUX
cucteM. [lokazaTenu kayecTBa MpoIieccoB
perynupoBaHus. BeiOop THma u pacuér HacTpoek
ABTOMATHYECKOTO PETYJIISITOpa.

CemuHapckoe 3aasaTue. "MaTemMaTHIeCKuit aHam3

ACY". 13 8
TexHu4ecKue cpeacTBa ynpaBJieHus MPoIecCaMu.
Kiaccudukarus TeXauaeckux cpenctB. CXeMbl
MNOAKIKYCHNA HCTOYHUKOB CUTHAJIa K HOTpe6I/ITeJ'IHM.
Perynupyromue 6J10KH, MyCKOBBIE YCTPOHCTBA U 15-
Tena | ACTIOTHHTEIBHEIC MEXAHH3MBI SIICKTPHIECKIX 18 8
5 perynsatopos. Jloruyeckue QYHKIHHA U UX 12
MmuHuMu3anusg. CHHTE3 KOMOMHAILMOHHBIX CXEM.
MukpornponeccopHble CHCTEMBI JTIOTHYECKOTO
YOpaBIeHHSL.
17-
CeMuHapckoe 3aHsATHE. 3amuTa pedepaTos. 18 2
19-
21
144 | 36 18 18 72
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICILEIO OBPA3OBAHNS POCCUMCKOM OENEPAIINN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHME BBICIIEI'O OBPA3OBAHNS

«MOCKOBCKHI TTIOJIMTEXHAYECKWI1 YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

Hamnpasnenune noarorosku: 13.03.01 Temnosnepreruka u TEMIOTEXHUKA
OII (mpodmiib): «TemnosHepreTnyeckue yCTaHOBKH, CUCTEMBI M KOMIUIEKChI»
®opma o0yyeHus: ouHast

Kadenpa: «I[IpomblnieHHas TEMI0 HEPreTHKA

®OH/I OHEHOYHbLIX CPEJACTB
o IMCHUITJIMHE

«Cucrembl OTOIVICHUA, BEHTUW/IAIUA U KOHIUINHOHUPOBAHUA BO3AYyXa»

Cocrasg:

1. ITacnopt (poH1a OLIEHOYHBIX CPEICTB

2. OueHo4YHbIE CPEACTBA

3. Temsl pepepatoB

4. @OoHJ TECTOBBIX 3aJIaHUH

5. Ilpumepsl 3a1a4 111 CEMUHAPCKUX 3aHATUN

6. IIpuMepHBIi IepeyeHb BOIIPOCOB JIJIs MPOBEJACHUS dK3aMeHa

Mocksa 2022



1. ITacnopt ¢oHIa OLIEHOYHBIX CPEICTB

CucremMbl OTOINICHUS, BCHTUJIAIUHA U KOHINIHOHUPOBAHUA BO31yXa

PI'OC BO 13.03.01 TenioTeXHUKA U TelJIOOHEPreTHKA

KOMIIETEHIIMA

WHIEKC

O®OPMYJINPOBKA

Hepeqenb KOMIIOHCHTOB

Texnonorus
(popmupoBanus

@DopMa OILIEHOYHOT'0
cpeacTBa

Crenenu ypoBHei
OCBOEHUS
KOMIIeTeHI Ui

OIIK-2

CHOCOOCH NPUMEHSATh
COOTBETCTBYIOILINH (PHU3UKO-
MaTeMaTUYECKU ammapar,
METO/IbI aHAIIN3a 1
MOJICIIUPOBAHHS,
TEOPETHYECKOTO
IKCTIEPUMEHTATBHOTO
HCCIIEIOBAHMS IIPU PELLICHUH
poheCCUOHAIBHBIX 3a1a

3HaTh: METOAUKH cOOpa U
aHaJIM3a UCXOTHBIX JaHHBIX
JUISL IPOEKTUPOBAHUS
SHEProoOBEKTOB U UX
3JIEMEHTOB B COOTBETCTBUHU
C HOPMATUBHOM
JIOKYMEHTalHUEen

Jlexuusi, ceMMHapCKue
3aHATHS,
nabopaTopHbIe
3aHATUS, PELLICHUE
CUTYallMOHHBIX 3a/1a4,
CPC

DK3aMeH, BBIITOJHEHUE
pacdeTHOM pabOThI 11O
VHIUBUIYTBHOMY
3aaHUIO0

ba30BbIil ypOBEHB:
CIIOCOOEH y4acTBOBAaTh B
cbope u aHaIM3e
UCXOIHBIX JaHHBIX JJIS
IIPOEKTUPOBAHHUS
HSHEProoOBEKTOB U UX
3JIEMEHTOB B
COOTBETCTBHH C
HOPMaTUBHOHN
JOKYMEHTalUEH B
CTaHJIapPTHBIX
IIPOU3BOJICTBEHHBIX
CUTYaLUsAX
IToBBIIIEHHBIN YPOBEHbD:
Croco0eH y4acTBOBaTh B
cOope ¥ aHau3e
MCXOHBIX TaHHBIX JJIs1
IIPOEKTUPOBAHHUS
SHEPTOOOBEKTOB U UX
JJIEMEHTOB B
COOTBETCTBHH C
HOPMAaTUBHOMN
JTOKYMEHTalueu B
HECTaHIapTHBIX
MIPOU3BOJICTBEHHBIX
CUTYaLUsX C UX
MTOCJIETYOIIM
aHAJIN30M




OIIK-5

CIOCOOCH POBOJIUTH
U3MEPEHUsSI DICKTPHIECKUX H
HEDJICKTPHUUECKUX BEITUYNH Ha
00BEKTaX TETIOIHEPTETHUKH U
TETJIOTEXHUKH

3HaTh: METOAUKH cOOpa U
aHaJIM3a UCXOJHBIX JaHHBIX
JUIS IPOEKTUPOBAHUS
HEProoOBEKTOB U UX
3JIEMEHTOB B COOTBETCTBUHU
C HOPMATUBHOM
JOKYMEHTalHUen

Jlexuusi, ceMMHapCKue
3aHATHS,
nabopaTopHbIe
3aHATUS, PELLICHUE
CUTYaIlMOHHBIX 33]1ad,
CPC

DK3aMeH, BBIITOJHEHUE
pacdeTHO# paboThI 1O
WHIUBUAYATBHOMY
3aaHUTO0

ba30BbIi1 ypOBEHB:
CHoco0eH y4yacTBOBaTh B
cbope u aHanm3e
WCXOJIHBIX JIaHHBIX JUJIS
IIPOEKTUPOBAHHUS
HSHEProoOBEKTOB U UX
3JIEMEHTOB B
COOTBETCTBUU C
HOPMAaTUBHOMN
JIOKyMEHTalue! B
CTaHJIapPTHBIX
MIPOU3BOJICTBEHHBIX
CUTYaLUsAX
[ToBbIlLIEHHBIN YPOBEHB:
CIocoOeH y4yacTBOBATh B
cOope u aHanu3e
UCXOJHBIX TaHHBIX JJIs
IIPOEKTUPOBAHUS
HSHEProOOBEKTOB U UX
AJIEMEHTOB B
COOTBETCTBHH C
HOPMaTHUBHOMN
JIOKYMEHTALUEN B
HECTaHIapTHBIX
IIPOU3BOJICTBEHHBIX
CUTYaLUsX C UX
MOCJIEAYOIUM
aHaAJIM30M

IK-2

CriocoGHOCTH YIIpaBIIATh
MPOLIECCaMHK DKCILTyaTalun
OIIJI B COOTBETCTBHH C
TEXHOJIOTUEN MPOU3BOACTBA

3HAaTb: OKCIICPUMCHTAJIbHBIC
CTaTUCTUYCCKHUEC MCTOABI
HUCCICIOBaHUA
TCIINIOTCXHUYCCKHUX H3MepeHHﬁ
U IIPOLICCCOB.

Jlexuus-6ecena
CPC

TectupoBanue

ba30BbIi1 ypoBeHb:
croco0eH yJacTBOBAaTh B
cOope u aHaIIM3e
HUCXOOHBIX JaHHBIX




YMETbh: COCTaBUTh
IPUHLUITHAIBHYIO CXEMY
9KCIIEPUMEHTAIBHOMN
YCTaHOBKH, MPaBHIILHO
nmoto0paTh He0OXOIMMYIO
anmnaparypy, IpUBIEKaTh IS
00pabOTKH pe3yJIbTaTOB
3KCTIEPUMEHTOB
COOTBETCTBYIOLIHH (PH3UKO-
MaTeMaTH4YeCKUil anmapar u
TEPMOJMHAMMYECKUM aHAIIU3.

BJIAJIETh: METOJIAMU PEIICHUS
po0OIJIeM aBTOMAaTHIECKOTO
yHpaBJICHUS B TCIIJIOOHCPI'CTUKE
U CIIOCOOHOCTBIO MPHUBIIEYD JUIS
UX PEIICHUS] COOTBETCTBYIOIIUIH
(hU3MKO-MaTeMaTHICCKUI
amnmapar u
TEPMOJIMHAMHYECKUM aHaIu3.

I1oBBIIIEHHBIN YPOBEHB:!
CIOCOOEH yJacTBOBATH B
cOope 1 aHaM3e
WCXOJHBIX JaHHBIX JJIs
TEIIOTEXHUYECKUX
HU3MEPEHUH U MPOLIECCOB,
SHEPTrOOOBEKTOB U UX
3JIEMEHTOB B COOTBETCTBHHU
C HOPMAaTHUBHOU
JIOKyMEHTauuen




2. OueHoOYHbIE CPeICTBA

n/n

HanmenoBanue
OLIEHOYHOT'O
CpEeACTBA

Kpatkast xapakTepuCTHKa OIICHOYHOTO
cpencTaa

IIpencrasnenue
OLICHOYHOTI'O CPEJCTBA B
DOC

PasnoypoBHeBbIE
3a/1a4M U 3aJaHus
(P33)

PasznuyaroT 3a1a4u U 3a1aHUSA:

a) PEPOYKTHUBHOTO YPOBHS, TIO3BOJISIONINE
OLICHMBAThb W JUArHOCTHPOBATh 3HAHUE
(bakTHUECKOTO MaTepuaia (6azoBbIE
MOHSTHSI, AITOPUTMBL, (AKTh) U YMEHHUE
MpPaBUIBHO HCIIONB30BaTh  CIENHAIbHbIC
TEPMHUHBI U TOHSTHS, Y3HaBaHHE OOBEKTOB
M3y4eHUs B paMKaXxX OMPEIEICHHOT0 pa3ziena
ITUCITUTLIINHBI,

0) PEKOHCTPYKTHUBHOIO YPOBHS,
MO3BOJISIIOIIINE OILICHUBATh u
MMarHOCTUPOBATh yMEHUS CHHTE3HPOBATb,
AHAJTU3UPOBATh, 0000MATh (aKTHUUYECKHH WU
TEOPETUYECKUI Marepual c
(bopMyJIMpOBaHHEM KOHKPETHBIX BBIBOJOB,
YCTaHOBJICHHEM TPUYWHHO- CIIEICTBEHHBIX
CBSI3CH;

B) TBOPYECKOTO YPOBHS, ITO3BOJISIONINE
OLICHUBAThb W JUAarHOCTUPOBATH YMEHUS,
MHTETPUPOBAThH 3HAHUS Pa3INYHBIX
oOmnacteii, apryMeHTHpPOBaTh COOCTBEHHYIO
TOYKY 3pEHHUSL.

KoMIutekT pasHOypOBHEBBIX
3aJ1a4 ¥ 3aJaHui

YcTHbli orpoc,
cobeceoBaHue
(YO)

CpeacTBO KOHTpOJIS,, OpraHM30BaHHOE Kak
crenuanbHas ~ Oecega  MEAArorm4ecKkoro
paboTHUKa ¢ oOydaroUMMCS Ha TEMBI,
CBSI3aHHBIE C M3y4aeMOW JUCLUIUIMHOW, M
paccYMTaHHOE Ha BBIACHEHHE 0ObeMa 3HaHUH
00yJaroIerocs o ONpeaesIeHHOMY paszeiy,
reme, npobiaeme  T.11.

Bompocs! 115t TOATOTOBKH K
JK3aMEHY

Tect

(T)

CucremMa CTaHIApTU3UPOBAHHBIX 3aJaHUM,
MO3BOJIAIOIIAs aBTOMAaTU3UPOBATh MPOLELYPY
M3MEPEHHUS] YPOBHS 3HAaHUW M YMEHHU
oOydaromierocs.

®OHJ TECTOBBIX 3aJaHUMN

Pedepar
(P)

[TponyxT CaMOCTOSITENIbHOM paboThI
CTyJI€HTa, MPEACTaBIAIONINI cO00N KpaTKoe
M3JI0KEHUE B MIMCbMEHHOM BHJIE
[MOJIyYEHHBIX PE3YJIbTaTOB TEOPETHYECKOro
aHaM3a OIpe/eleHHoW HayyHOH (ydeOHO-
MCCIIEIOBATENIbCKOM)  TeMbl, TIJIe  aBTOP
PAcKphIBaE€T CyTh MCCIEIYEMOW INPOOJIEMBI,
MPUBOJUT PA3JIMYHBIC TOUKHU 3PCHUS, a TAKIKEC

COOCTBEHHBIC B3IJIs1bI HA HEC.

Temsl pedpepaToB




3. Temsl pedeparTon

OCHOBHBIE METO/BI U3MEPEHMUSL.

Ceptudukarms

Ceptuduxanus Kak BUJ ACSITEIbHOCTU

CyObekTsl cepTudukanuu

[Topsimok mpoBeaeHus cepTUPUKAITIH

CepTtuduxanus npoayKIuu

[Topsinox mpoBeaeHus 003aTeNbHON U JOOPOBOIBHON cepTUhUKALIUN

b I Al

YyacTHUKH Tpoliecca cepTuduKanuu

9. KomriereHTHOCTH cepTUdHUKAITIN

10.lexmapanus 0 COOTBETCTBUHU

11.3HaK COOTBETCTBUSA B CUCTEME CEPTUDUKAIIUU

12.HauroHaneHbI opras no ceprudukannn — ['occrangapt Poccun
13.CpenctBa ceptudukanuu

14. HopmaTuBHas 0a3a 1o cepTupuKaLuu

15.0cHOBHBIE CXeMBbI cepTUhUKAITIN TPOAYKITUU

16.Cucrema kauectBa

17.Ceprudukanus u akKkpeauTaius o0beKTa

18. Mepbl, JJIMHBI U YTJIOBBIE MEPBI.

19.1TorpemHoCTh CpeaCTB N3MEPEHU.

20.0OcHOBHBIE BUIbI TEPMOAJICKTPUUECKUX MPEOOpa30BaTEICH.
21.MaHoMeTprUYECKUE TEPMOMETPHI.

22.beCKOHTaKTHBIE CPEJICTBA U3MEPEHUS TEMITEPATYPhI (IUPOMETPHI).
23. IuddepennmanbHpie MAHOMETPHI.

24 .MaHOMETpHI.

25.PacxoaoMepbl U CYETYMKH Ta30B.

26.MaTeMaTH4eCKHUE MOJICTTH TEXHOJIOTHYECKUX 00beKTOB yripaBiieHus (TOY).



4. ®oHI TECTOBLIX 3aJaHUM

1) MeTtposorus 3To:

1. Hayka 00 wusmepeHusx ¢GU3HUECKUMX BEIWYMH, METOAAX M CPEICTBax
oOecrieueHus uX €JIMHCTBA;
2. Hayka 00 wu3MepeHUsX TEXHUYECKHMX BEJIMYMH, METOJIaXx M CpeacTBax
oOecrieueHus uX €IMHCTBA;
3. Hayka 00 u3MepeHuUsX TEeIIOBbIX BEJIMYHUH, METOJIaX U CPEJCTBAX 0OECIICUCHHUS
WX €IMHCTBA,
4. Hayka 00 wu3MepeHMSIX pa3jIUYHbIX BEJIWYMH, METOJAaX U CpelCTBax
MOATBEPKIECHUS UX €INHCTBA;
2) Usmepenue 3to:

1. Haxoxxnenue 3HaueHus1 GU3NYECKON BEITMUMUHBI PACUETHBIM IIyTEM C MTOMOIIBIO
CHELUaTbHBIX TEXHUYECKUX CPE/CTB;
2. HaxoxxaeHue 3HayeHUs] (pU3MUECKON BETUUYMHBI OMBITHBIM IIYTEM C MOMOIIBIO
00pa3IoOBbIX CPECTB;
3. Haxoxxnenue 3HaueHUs] (PU3MUECKON BEITUYMHBI OMBITHBIM IIyTEM C MOMOIIBIO
CHELUAaTbHBIX TEXHUYECKUX CPECTB;
4. HaxoxneHue 3Hau€HUS HCKOMOW (PYHKIMU ONBITHBIM IYTEM C MOMOUIbIO
CHELUaTbHBIX TEXHUYECKUX CPEACTB;
3) Enununa ¢pusnyeckoil BEMUYUHBI — 3TO (PU3HUECKas BEIUUHHA:

1. Kotopoii o onpeaeneHnto NpucBOCHO 3HaYECHHE, paBHOE 1.
2. Kotopoii 1o onpeaeneHuto NpruCcBOCHO 3HAYECHUE, paBHOE 2.

3. Kotopoii o onpeaeneHnto NpucBOeHo 3HaueHue, pasaoe 100%.
4. KoTopo¥ 1o onpeaeseHuIo MPUCBOCHO 3HAYEHUE, OTHECEHHOE K 1.
4) CpencTBo u3MepeHui 3T1o:

1. V3MeputenbHbld NpUOOp, HCMONB3YEMBIM NpPH HU3MEPEHUAX U HMMEIOUIH
HOPMHPOBAHHBIE METPOJIOTUYECKHE CBOMCTBA.
2. TexHuyeckoe CpencTBO, HCIOJIB3YEMOE IPpU HU3MEPEHHUSIX W HMEIOLIEe
(uKCHpPOBaHHbBIE METPOJIOTUYECKUE CBOWCTBA.

3. CpenctBo wu3MEpEHUs, HCIOJIB3YEMOE TMPU MU3MEPEHUAX U HMEIOLIEe
HOPMHPOBAHHBIE METPOJIOTUYECKHE CBOMCTBA.
4. TexHuueckoe CpEACTBO, HCIIOIB3YEMOE TPH M3MEPEHUSAX M HMMEIOIIEe
HOPMHPOBAHHBIE METPOJIOTMYECKHE CBOMCTBA.

5) U3meputenbHbIi TpUOOp 3TO:

1. CpeactBo wu3MepeHUH, NpeAHa3HAUYCHHOE [JIi  BBIPAOOTKM  CUTHaja
U3MEpUTENbHON HH(pOpManuu B (opme, JOCTYNMHOH [JIsi HEMOCPEACTBEHHOTO
BOCIIPUATHS HAOIIOaTEIIEM.
2. VI3amepuTtenbHbIi peoOpazoBatesb, MpeaHa3HAYCHHBIN JIJIs1 BHIpaOOTKHU CUrHaja
U3MEpPUTENbHON MHPOPMALIMH.

3. CpenctBo cpaBHEHHsI C MEpOM, NMpeaHa3HAYECHHOE JJIsS BBIPAOOTKH CHUTHaja
U3MEpUTENbHON uHpopManuu B ¢opMme, AOCTYIMHON JUIsi HEMOCPEICTBEHHOTO
BOCHIPUATHUS HAOJIOIaTEIIEM.



4. CpenctBo mnpeoOpa3oBaHUsl CUTHaNa, MPeAHA3HAYEHHOE JMJis BbIPAOOTKU
CUTHajia  U3MEpUTEeNbHOM  uHpopMamuu B  ¢dopMme, JOCTyHMHOM IS
HETMOCPEICTBEHHOTO BOCTIPUATHUS HAOTIOaTeNEM.

6) BcrioMoratenbHOE Cpe/ICTBO U3MEPEHUI 3TO:

1. CpeacTBo u3MepeHus: BEJIMYMH, BIMSIONINX Ha (PU3MUECKHUE CBOMCTBA JAPYroro
CPEACTBA U3MEPEHUN IIPU €r0 PUMEHEHUU.

2. CpeacTBo M3MEpEHHs BEIMYMH, BIMSIONIMX HAa METPOJOTMYECKHE CBOMCTBA
JIPYroro cpeJcTBa U3MEPEHUI IIPH €r0 IPUMEHEHUU.

3. CpenctBo U3MEpPEHHUs BEIMYHH, BIHSIONIMX HA TEXHUYECKHUE CBOKMCTBA JIPYTrOro
CPEACTBA U3MEPEHUN TIPU €r0 PUMEHEHUU.

4. CpenctBo M3MEpPEHHs BEJIMYWH, BIUSIONIMX HA Pa3IMYHbIC XapaKTEPUCTUKU
JIPYroro CpeacTBa U3MEPEHH PHU €ro TPUMEHEHUH.

7) MeTo bl IpsIMBIX U3MEPEHUM 3TO:

1. MeTton HENoCpenCTBEHHOM OLIEHKH, Iu(PepeHIHalIbHbBIA METOJ, HYJIEBON
METOJI 1 METOJ, COBITaJICHUM.

2. MeTtoa HenoCpeICTBEHHOM OIIEHKH, HYJIEBOM METOJI U METOJ COBITA/ICHUMU.

3. uddepenunanbHblii METOT, HYJIE€BON METO M METOJ COBMAJCHUMN.

4. Meto HEMOCPEACTBEHHOM OLIEHKH, TH(PPepeHIINaTbHBIA METO/.

8) [IpssMbIMM HA3BIBAIOTCA U3MEPEHUSI, IPU KOTOPHIX:

1. MckoMoe 3HaueHnE BETMYMHBI HAXOISIT HENOCPEACTBEHHO U3 PACUETOB.

2. MckoMoe 3HaueHue BEIMYUHBI HAXOASAT HEMTOCPEICTBEHHO U3 TaOIUL.

3. MckoMoOe 3HaueHne BETMYMHBI HAXOIAT HETIOCPENCTBEHHO U3 OIBITHBIX JAHHBIX.
4. NckoMmoe 3HayeHWE BEJIMYMHBI HAXOMAT HEIMOCPEICTBEHHO IO Pe3yJIbTaTaM
YUCJICHHOTO aHAJIN3A.

9) CoBMmecTHBIE U3MEPEHHUS ITO:

1. IlpousBoavMble OJHOBPEMEHHO H3MEPEHMS JIBYX WM  HECKOJIBKUX
Pa3HOMMEHHBIX BEJIUYMH JJI1 HAXOXKIEHUS 3aBUCUMOCTH MEXKIy HUMMU.

2. Ilpom3BoguMble OJHOBPEMEHHO M3MEPEHUS JBYX WIH  HECKOJBKHX
OJTHOMMEHHBIX BEJIMYMH I HAXO0XKIAEHUS 3aBUCUMOCTH MEXy HUMU.

3. IIpon3BoauMbIE U3MEPEHUS ABYX WJIM HECKOJBKUX OJHOMMEHHBIX BEJIMYMH IS
HAax0KJICHUS 3aBUCUMOCTH MEXITY HUMM.

4. Ilpou3BoguMble OJHOBPEMEHHO M3MEPEHUS JBYX WIH  HECKOJBKHX
OJTHOMMEHHBIX BEJIMYMH JJI1 HAXO0XKACHUS KOMIUIEKCA TaHHBIX.

10) Meton coBnaaeHus:

1. xapakTepHu3yeTcsl COBIAaJCHUEM BEJIMYMH [TEPUOINYECKUX CUTHAIIOB;

2. XapakTepU3yeTCs MCIOJb30BAHUEM COBNAJACHUS MapaMeTPOB IIKal WIIU
IIEPUOANYECKUX CUTHAJIOB;

3. XapakTepusyercs HCIOJIb30BAHUEM COBMIAJACHHUS OTMETOK IIKaJI WM
IIEPUOANYECKUX CUTHAJIOB;

4. HET IpPaBUJIbHBIX OTBETOB.

11) Meron 3amerieHus:

1. koraa u3zmMepseMyto BEIMYMHY 3aMEIIAl0T HEU3BECTHOM BEJIMUNHOM;

2. KOTJa M3MEpPSIEMYI0 BEJIWYMHY 3aMELIAl0T MW3BECTHOW  BEJIMYUHOMU,
BOCIPOU3BOIUMOM MEPOW;



3. KOrga wu3MEPSEMYI0 BEJIUYHMHY H3MEPSAIOT  M3BECTHOM  BEJIUYMHOM,
BOCIIPOM3BOAMMOMN MEPOU;

4. Korja u3MepsEeMyI0 BEJINYMHY COMOCTABISAIOT C U3BECTHOM BEJIMUYMHOM.

12) IIpu ucnonap30BaHUM PA3HOCTHOTO METOAA!

1. TpebyeTcst Mepa, 3HaueHUE KOTOPOU OJIU3KO K 3HAYEHUIO UICTUHHOTO 3HAYECHUS;
2. Tpebyercs Mepa, 3HAUYECHHWE KOTOPOH OJIM3KO K 3HAYCHUIO H3MEPSEeMOit
BEJINYUHBIL;

3. Tpebyercs BeIMYMHA, 3HAYEHHE KOTOPOM OJIM3KO K 3HAYCHUIO H3MEPSIEMOi
BEJINYMHBIL;

4. HEeT IpaBUJIbHBIX OTBETOB.

13) HyneBoit MeTo1 3aKII0YAETCS B CIACAYIOIIEM:

l. um3mepsieMyr0 BEJIMYMHY CpPAaBHUBAIOT C BEJIMYUHOW, 3HAYEHHE KOTOPOMU
MU3MEPEHO C 33JJaHHOM TOYHOCTHIO;

2. HET MPABUJIBHBIX OTBETOB;

3. u3MepsSeMyl0 BEJIMYMHY CpPaBHUBAIOT C BEJIMYMHOM, 3HAYEHHE KOTOPOU
U3BECTHO;

4. U3MepSIEMYIO BEIMUYMHY CPAaBHUBAOT C UCTUHHOW BEJIMYMHOM.

14) PaznoctHbIi win qudpepeHunanbHblil METOI:

1. xapakTepuszyeTrcss U3MEPEHHEM PA3HOCTH MEXAY H3MEpPAEMON BEIUYMHOU U
3aJIJaHHOM BEJIMYMHOM;

2. XapakTepu3yeTcsi M3MEPEHUEM PA3HOCTU MEXIAY HU3MEPSIEMON BEIUYMHON U
MEpOW;

3. HET NMPaBUJIbHBIX OTBETOB;

4. xapakTepus3yeTcsi U3MEpPEHHEM Pa3HOCTH MEXKIY H3MEpSEeMON BEIUYMHON U
BEJIMYMHOM, 3HAYEHUE KOTOPOU HEU3BECTHO.

15) U3mepenne npy MOMOIIM UHTETPUPYIOLLEr0 U3MEPUTEIBLHOTO MPUdOpa:

1. sBIIAETCA METOAOM HEMOCPEICTBEHHOM OLICHKU;

2. ABJISIETCS] HYJIEBBIM METOJIOM;

3. HET NMPaBUJIBHBIX OTBETOB;

4. IBASIETCS METOJIOM CPABHEHUS C MEPOH.

16) [Iponomxute dpazy: «CrenuanabHbIA STAJIOH. . .)»

1. Bocipou3BOAUT €IMHUILY B OCOOBIX YCJIOBHUSIX M 3aMEHSET MPHU 3TUX YCIOBHS
IIEPBUYHBIN TAJIOH.

2. BocripousBoauT pazMep mapameTpa B 0COOBIX YCIOBUAX U 3aMEHSIET MPU ITUX
YCJIOBUS IEPBUYHBINA 3TAJIOH;

3. PaBeH enuHuile B 0COOBIX YCIOBUAX U 3aMEHSIET TIPU ITUX YCIOBUS MEPBUYHBIM
ATaJIOH;

4. Bocripou3BOIUT €IMHUIYY B OCOOBIX YCIOBHSIX U3MEPECHHUS.

17) [lepBUuHbIN UK CHIELIMATBHBIN 3TAJIOH HA3bIBAETCS:

1. penepanbHBIM.

2. OTPACJIEBBIM.

3. roCyJ1apCTBEHHBIM.

4. 3aperucTpupOBaHHBIM.

18) DtasioH-Konus peaHa3HAYCH JIJIS:

1. mepenaun TeXHUYECKON MHPOPMALIUKA PAOOYUM HTATIOHAM.



2. mepenaydv pa3MePOB €AUHULL U3MEPUTEIBHBIM CUCTEMAM.

3. mepenauu pa3MepoB €AUMHUI] U3MEPUTEIBHBIM MPeo0pa30BaTEIISAM.

4. mepenayu pa3MepoB eIUHUI] paOOUNM 3TATOHAM.

20) DTanoH-cBUAETENb IPEAHAZHAUCH JIJIA:

1. ITpoBepKM COXPAaHHOCTH TOCYJAPCTBEHHOI'O ATAJOHA M JUIS 3aMEHBl €ro B
Clly4yae MOpYH WM yTPaThl.

2. IIpoBepkH HaIEKHOCTU TOCYAAPCTBEHHOTO TAJIOHA U JIJISl 3aMEHBI €r0 B Cliydae
MOPYH WIIA YTPAThI.

3. OueHkM mapameTpoB roCyJIapCTBEHHOTO 3TAJIOHA U ISl 3aMEHBI €r0 B CITydae
MIOPYH WIIA YTPAThI.

4. TlpoBepku TOYHOCTU OOPA3LOBBIX CPEICTB M3MEPEHUU U [JIsl 3aMEHBI €ro B
CJIy4yae Mop4M WIH YyTPaThl.

21) Pabounii 3TaqoH NPUMEHSIOT JJISI:

1. Ilepemaun paszMepa eAUHUIIBI OOPA3IOBBIM CPEJICTBAM H3MEPEHUMN BBICHICH
TOYHOCTH;

2. Ilepenaun undopManmu o uzMepsieMoM OOBEKTE OOpa3IOBBIM CpEICTBAM
M3MEPEHUH BBICIIEN TOYHOCTH;

3. Ilepenauu curHana oOpa3nOBBIM CPEACTBAM U3MEPEHUN BBICILIEH TOUHOCTH;

4. llepenaun CBOWCTB €AMHUIBI OOpA3OBBIM CPEACTBAM H3MEPEHUM BBICIIEH
TOYHOCTH;

22) IloBepka cpencTB U3MEpeHu 3TO:

1. Ompenenenue QenepajbHbIM OPraHOM IOIPELIHOCTU CPEJICTB M3MEPEHUl U
YCTaHOBJICHHSI €70 PUTOJHOCTU K IPUMEHEHUIO.

2. OnpeneneHne METPOIOTMYECKUM OPTaHOM MOTPEIIHOCTH CPEACTB U3MEPEHUN U
YCTaHOBJICHHSI €70 PUTOJHOCTU K IPUMEHEHUIO.

3. OnpeneneHyre KOHTPOIUPYIOIUM OPraHOM ITOTPEUIHOCTH CPEACTB U3MEPEHUN U
YCTaHOBJICHHSI €r0 MPUTOTHOCTU K TPUMEHEHUIO.

4. OnpeneneHue CHeUANbHONW CIIyKOOW MOrPEIIHOCTH CPEACTB HM3MEPEHUN U
YCTaHOBJICHHSI €r0 MPUTOTHOCTU K TPUMEHEHUIO.

23) Pabouee cpeacTBO U3MEPEHUN TPUMEHSIIOT JIJIS:

1. U3mepennii, He CBSI3aHHBIX € NIepeaveil CBOMCTB 00BEKTA.

2. N3mepeHuii, He CBs3aHHBIX ¢ Tnepedadyeil uHdpopmanuu o0 u3MepsieMoi
BEJIMYMHE.

3. I3MepeHnnii, CBA3aHHBIX C Mepeiadyeid pa3MepPOB €ANHUIL.

4. 3mepeHuii, HE CBSI3aHHBIX C NIEpeAavyeil pa3MepoB €IMHHII.

24) BropuuHbl€ 3TaJOHbI 10 HA3HAYEHUIO JIETATCS Ha!

1. 3TaNOHBI-KOMHH, FTAIOHBI CPABHEHHUS, ITAIOHBI-CBUAECTENIN U pab0YHe STaJIOHbI.
2. 3TaJIOHBI-KOIINH, STAJIOHBI-CBUJIETENIN U pabOYUe 3TAJOHBI.

3. 3TaJOHBI-KOMUH U 3TaJOHBI CPABHEHUSI.

4. 3TanoHbl CPABHEHUS, ITAIOHBI-CBUIETENN U pabovKe 3TaJOHBbI.

25) YrnoBble MephI BHIMOJIHSIOT B BUJIE:

1. mpusm;

2. KOHYCOB;

3. mapajiesIenuIe/10B;

4. nuH3.



26) YrioBble Mepsl ITpeIHa3HAYEHBI JJIS:

1. XpaHeHHs U epefavy eIMHULBI TUIOCKOTO YIJIa;

2. Ui IOBEPKH U TPAaTyUPOBKHU YIIIOMEPHBIX MPHUOOPOB U YIJIOBBIX MIa0JI0HOB;

3. UIsl KOHTPOJISI YIJIOB U3/IEINN;

4. Bce OTBETHI IPABUIIbHBIE.

27) KonteBbie Mepsl 001a1a10T CIIOCOOHOCTHIO:

1. uctupaThCs IpU UX HAABUTAHUU OJHY HA JIPYTYIO;

2. IPUTUPATHCS TIPU UX HAJABUTAHUM OJHY Ha JPYTYIO;

3. IPUTUPATHCS IPU UX COCIAUHEHUU;

4. HEeT IPaBUJILHBIX OTBETOB.

28) IlputupaeMocTh Mep OOBIICHSIETCS:

1. HET IpaBUIIBHBIX OTBETOB;

2. CBOMCTBAMM KPUCTAIINYECKOM PEIIETKH;

3. UX MOJIEKYJISIPHBIM MIPUTSKEHUEM;

4. MX XUMUYECKUM COCTABOM.

29) ITnockonapasienbHble KOHIEBbIE MEPHI JJIUHBI:

. IpUMEHAIOT AJis NepeAadn pasMepa OT pabodero 3TajoHa €AUHMIIBI JJIMHBL 10
U3JIETINS;

2. IPUMEHSIOT JIJIsl IEPEeIauu pa3Mepa OT U3MEPUTEILHOTO TprOopa 10 U3AENHS;
3. IPpUMEHSIOT JIJIsl IEpe/layu CBOMCTB OT padOyero 3TajoHa 10 U3EIHs;

4. HEeT NpaBUJILHBIX OTBETOB.

30) [InockonapaenbHble KOHLIEBbIE MEPBI JTMHBI IPUMEHSIOT IS

1. yCTaHOBKM U3MEPUTENBHBIX HHCTPYMEHTOB U MPUOOPOB HA HAYAJIbHYIO OTMETKY
LIKaJIbl;

2. yCTaHOBKH U3MEPUTENIbHBIX HHCTPYMEHTOB U IPUOOPOB HA HYJIb;

3. HET IPaBUJIbHBIX OTBETOB;

4. mOBEpKH U3MEPUTENIbHBIX HHCTPYMEHTOB U MPUOOPOB.

31) HITpuxoBbie MEPHI JJIMHBI UCIOJIB3YIOT B KAYECTBE:

1. 3TaI0HOB;

2. 00pa3OBBIX U pabOYUX MITPUXOBBIX MED;

3. B BUJI€ IIKaJl U3MEPUTEIBHBIX TPUOOPOB;

4. Bce OTBETHI IPABUIIbHBIE.

32) EAuHCTBO M3MEpEHUI:

l.cocTostHME M3MEPEHNH, ITPH KOTOPOM HX PE3YJIbTAaThl BEIPAKEHBI B Y3aKOHEHHBIX
€AVHMIIAX U MOTPEUTHOCTH U3MEPEHMI U3BECTHBI C 33JJaHHOW BEPOSTHOCTBIO;

2. COCTOSIHUE W3MEpPEHUH, NpH KOTOPOM HX pe3yJIbTaTbl BBIPAXKEHBI B
Y3aKOHEHHBIX €IWHHUIAX M MOrPEIIHOCTH HW3MEPEHMM M3BECTHBI C JOJIEH
BEPOSITHOCTH;

3. COCTOsSIHME M3MEpPEHUM, MPU KOTOPOM HX PEe3YyJbTaThl BBIPAXKEHBI €IHHHUIIAX U
MOTPEIIHOCTSAX;

4.HeT npaBWIBHOTO OTBETA;

33) Mepa:

1. cpenctBo uW3MepeHUM, MNpPEJHA3HAYEHHOE [JI1 BOCIPOM3BENCHUSI BEIMYUH
3aJIaHHOTO pa3Mepa;

2. CPeACTBO U3MEPEHUS;



3. CpencTBO U3MEpPEHUM, MpelHa3HAYeHHOEe JI BOCIpPOU3BENEHUS (HU3UUYECKOI
BEJIMYMHBI 33IaHHOTO pa3Mepa;

4. BCe OTBETHI MTPABUIIbHBIE.

34) N3meputenbHbIi peoOpa3oBaTe:

l. cpeactBOo u3MepeHUM, TMpeIHA3HAYEHHOE [Ji1  BBIPAOOTKM  CUTHaja
U3MEPUTEILHON nH(pOpMaIuy;

2. CpeNCTBO U3MEPECHHH, IPEeTHA3HAYCHHOE JIJIsl YAOOHOM Tepenadu, qaabHEHIIero
npeoOpa3oBaHus;

3. CpencTBO M3MEPEHUM, MpeJHa3HAuYEeHHOE i 00pabOTKH M XpaHEHHs, HO He
MOJIJIAI0IIEHCS HETIOCPEICTBEHHOMY BOCIIPHUSITUIO HAOIIOaTENEM;

4. BCce OTBETHI MTPABUIIbHBIE.

35) U3mepuTenbHas cucTeMa:

1. COBOKYITHOCTb CPEACTB U3MEPEHUN

2. BCIIOMOTATEJIbHBIX YCTPONCTB COEAUMHEHHBIX MEXIy COOOW KaHajdaMu CBS3H,
npeaHa3HaueHHass JJisi BBIPAOOTKM CUTHAJIOB HW3MEPUTENIbHOM HHpOpManuu B
dbopme yno0HOM 11s1 aBTOMAaTUYECKOM 00paboTKU

3. mepeaauu u ucnoiib3oanus B ACY

4. BCe OTBETHI MTPABUIIbHBIE.

36) 1yt mpsiMBIX U3MEPEHUM MOKHO BBIJIETUTh HECKOJIBKO OCHOBHBIX METO/IOB:

1. MmeTon HEMOCPEICTBEHHOM OIIEHKHU;

2. mudpepeHnnanbHbI METO/T;

3. HyJIEBOM METOJI U METOJ| COBIIAICHHUIA;

4. BCce OTBETHI MTPABUIIbHBIE.

37) AGcomtoTHOE U3MEpEHUE:

1. ocHOBaHO Ha MPSAMBIX U3MEPEHUSIX OAHOUN MM HECKOJIBKUX OCHOBHBIX BEJIMYHH
Y UCTIOJIb30BaHUU 3HAYCHUHN (PU3HMUECKUX KOHCTAHT;

2. OCHOBAaHO Ha KOCBCHHBIX H3MEPEHUSX OJHON WM HECKOJBKUX OCHOBHBIX
BEJIMYMH U UCTIOJIb30BAHUM 3HAYEHUN (PU3NUECKUX KOHCTAHT;

3. OCHOBaHO Ha COBOKYITHBIX H3MEPEHUSAX OJHON WM HECKOJIbKUX OCHOBHBIX
BEJIMYMH U UCTIOJIb30BAHUM 3HAYEHUN (PU3MUECKUX KOHCTAHT;

4. OCHOBAHO Ha MPSAMBIX U3MEPEHUAX OJHON U TOJBKO OJHON BEJIMYMHBI.

38) OTHOCUTENIHHBIM Ha3bIBACTCS:

1. u3MepeHue OTHOIIECHUS BEIMYUHBI K APYTO BEJTUYUHE;

2. U3MEpEHNE OTHOIICHUS BEJIMYMHBI K OJHOMMEHHOW BEJIMYMHE, UTPAOLIEN POJIb
€AUHULIBI;

3. WU3MEHEHUs BEIMYMHBI 1O OTHOLICHUI0O K OJHOMMEHHOW BEIUYMUHE,
IIPUHUMAEMOM 32 UCXOAHYIO;

4. npaBUIbHBIC OTBETHI | U 2;

5. mpaBWIbHBIE OTBETHI 2 U 3.

39) K noxka3blBalOlIMM HM3MEPUTENbHBIM MPUOOpPaM HEMOCPEACTBEHHON OLIEHKH
OTHOCSITCS

1. MaHOMETPBI, TUHAMOMETPHI, OAPOMETPHI;

2. pacxoA0MepBbl, TATOMEPHI, HATTOPOMEPHI, KUJIKOCTHBIE TEPMOMETPHI;

3. aMrnepMeTphbl, BOJBTMETPHI, BATTMETPHI, (ha30METPHI;

4.Bce OTBETHI BEPHBI



40) MeTo 1 MPOTUBOIIOCTABIICHHUS:

1. xapakTepu3yeTcsi COBMAICHUEM BEJIMUMH NMEPUOUYECKUX CUTHAJIOB;

2. XapakTepHU3yeTCs MCIOJb30BAaHUEM COBMNAJCHHUS [apaMETPOB INKaJI WJIHU
MEPUOANYECKUX CUTHAJIOB;

3. XapakTepuszyercs HCIOJIb30BAHUEM COBMIAJACHHS OTMETOK IIKaJI WM
MEPUOANYECKUX CUTHAJIOB;

4. u3mepsieMasl BEIUUYMHA M BEJIMYMHA, BOCIPOU3BOAUMAS MEPOW, OJHOBPEMEHHO
BO3JICUCTBYIOT HAa MPUOOpP CpPaBHEHHUS, C MOMOIIbIO KOTOPOTO YCTaHABIUBAIOTCS
COOTHOILIEHHUS MEXAY STUMH BETUUNHAMU.

41) Mertp:

1. enuHMIIA TJIHHBI

2. eIMHUIA CUJIBI TOKA

3. eIUHHIIA BPEMEHH

4. equHMAIIA MACCHI

42) Kanpnena:

1. ennHMIIa BpEMEHH

2. eAUHHUIIA CUJIBI CBETA

3. eIMHULIA TJINHBI

4. equHMAIIA MACCHI

43) CekyHpa:

1. enuHMIIa BpEMEHH

2. eIMHULA CUJIBI TOKA

3. eIMHHIA JJIUHBI

4. eqHUIIA MACCHI

44) DTanoH cpaBHEHHUS:

1. IpUMEHSIOT JIs1 CIMYEHHUS 3TAJIOHOB;

2 IPUMEHSIOT JJ1s1 BRIYUTaHUS STaJIOHOB

3. IPUMEHSIOT JJISl CIIOKEHUS ITAIIOHOB

4. IpUMEHSIOTCS JIJIs yTOUHEHHS ATAaJIOHOB.

45) O0Opa3ioBoe CPeACTBO UBMEPEHUM:

1. mepa, ciyxamui Jjsi TMOBEPKHM MO HUM JPYTUX CPEACTB HU3MEPEHUM W
YTBEP>KJICHHbBIE B KAUYECTBE 00Pa3IOBbIX;

2 WU3MEpUTENbHbIA NPUOOpP, CIyKAIMKA JUIsl TOBEPKH MO HUM APYTHUX CPEACTB
WU3MEPEHU 1 yTBEPK/ICHHbIE B Ka4e€CTBE 00Pa3IOBbHIX;

3. U3MEepUTENbHBIN TMpeoOpazoBaTenb, CIYXKAUUN UIsi TTIOBEPKU MO HUM JPYTHUX
CPEIICTB U3MEPEHHI U YTBEPKICHHBIC B KAU€CTBE 00PA3I[OBBIX;

4. BCce OTBETHI BEPHBI



S. Ilpumepsl 32124 AJIA CEMUHAPCKUX 3AHATHI

1. Omnpenenutre aOCOMIOTHOE W OTHOCUTEIHLHOE W3MEHEHHE TMOKAa3aHU
ra3oBOro  MaHOMETPHUYECKOTO  TEPMOMETpPAa,  BBI3BAHHOE  H3MEHEHHEM
O6apomerpudeckoro masienus ot 100,45 mo 96,45 xlla. Illkama mpubGopa 0 —
100°C, uTo cooTBeTCTBYET M3MeHeHuto aasieHus ot 0,67 no 0,92 Mlla. IIpubop
nokasbiBaeT Temneparypy 80 °C. lkana mpubopa paBHOMEpHa.

Pemenne: M3meHeHne OapoMeTpuueckoro AaBieHus coctaBiser 4 klla.
Tak kak W3MEpHUTEIbHBIC MPUOOPHI MAHOMETPHUUECKHX TEPMOMETPOB HU3MEPSIOT
U30BITOYHOE JaBJICHHWE, TO IOKa3aHWs Tpubopa OymyT 3aBbiiieHsl Ha 4 klla.
[IIkama ra3oBOro TepMOMETpa paBHOMEPHAs, W IO JABJICHUIO IHAIMA30H IIKAJbI
cocraBisieT 250 klla. Takum oOpa3zom, MmokazaHusl TEPMOMETpPa OYIYT 3aBBIIICHBI

4
Ha 100 - 750 = 1,6°C. AGcomoTHas morpemHocTh Ha oTMeTke 80 °C:

5 =222 100 = +2%
~ 80 D
2. SpkocTHas TeMIlepaTypa CIIUTKA METaja, M3MEPEHHAs

KBa3MMOHOXPOMATUYECKUM MUPOMETPOM B TSATH PA3IUUYHBIX TOUKAX, OKa3ajaach
cnenytomeit: 975, 1005, 945, 950, 987 °C. Ilomaraem, 4TO AEHCTBUTEIIbHAS
TeMmrepaTypa BO BCEX TOYKAaX OJMHAKOBa. Pa3HuIla B SIPKOCTHBIX TeMIepaTypax
BbI3BaHA CUCTEMATUYECKOW MOTPEITHOCTHIO 3a CYET OKUCIIOB HA MTOBEPXHOCTH.
Onpenenute A0BepUTENbHBIN uHTEpBaN 1 p=0,9, ecnu Obuio nmpousBenaeHo 10
WU3MEPEHUN TEMIIEPATYPhI CIIUTKA!

Ta6mmma 1

1 1 2 3 4 5 6 7 8 9 10

t,°C | 975 | 1005 | 945 | 950 | 987 | 967 | 953 | 980 | 980 | 990

Pemenne: [1o cBOEM mpupoIe MOTPEMTHOCTD 34 CUET HEMOIHOTHI U3Ty4YCHHS
ABJIIETCSI CHCTEMAaTHYECKOM, OJHAKO 3HAYEHHUS €€ W3MEHSIOTCS CIy4YalHbIM
oOpa3oM, B CBSI3M C OTUM YHCIECHHas OLEHKAa JOJDKHA MPOU3BOJUTHCA
CTaTUCTUYECKUMHU MeToAaMH. [loCKOJIbKYy 4YHMCIO H3MEpeHuil HeOOJbIIoe, TO
00paboTKy pe3yJNbTaTOB CJEeAyeT MPOW3BOJAUTHL MO (opMysaM pacrpeaesieHUs
Creronenta. Haubosee BeposiTHOE 3HAUCHUE TEMIEPATYPBhI CIUTKA X9 =972,4 °C.

Jucnepcust D = 633,8(°C)?  kospduument t,=2,13, monymmpuna
noeputenbHoro  uHTepBasna  €p=23,98°C.  CnenmosarenbHo, qiug  p=0,9
noBepuTenbHbld HHTEpBAT 948,42 °C <t < 996,38 °C.

x0 =973,2°C; D = 373,33 (°C)%;
t, = 1,833; ¢, =11,2°C.

CnenoBarenbHo, ipu p=0,9 noBepurenbHbii uHTEpBAT 962 °C <t < 9844
°C. lllupuHa 10BEpUTEIBLHOTO MHTEPBAJa YMEHbIIIUIIACH, O0JIee YeM B 2 pasa.

3. KakuM 006pa3om OIEHUTH MOTPEITHOCTh U3MEPEHUS TEMIIepaTyphl, €CIH
U3BECTHO, YTO JUIS METHOTO TepMoMeTpa comnpoTuBieHus Ry = 49,95 Om u
a*=4,25-10° K. I'paxynpoBounsie Tabmuubsl cocTaBleHbl it Ry = 50 Om n
a=4,28-103 K.




Pemenne: IlorpemHocTh, BO3HUKAIOIIAS B pe3ysbTaTre TOro, 4ro Ry =
4995 Om u 0a*=4,2510° K, Oymer cucrematnueckoi. Temmeparypa,
oTpeJieieHHas! IO IPalyuPOBOYIBIM Ta0IUIIaAM:

o _(Ri=Ry)
Rya
JlercTBUTENBHAS TEMIIEpATypa
. _ (Ri=RY)
Rya*
[TorpaBka k MOKa3aHUSIM, OMPECICHHBIM 110 TPaAyUPOBOYHBIM TaOIHIIAM
. (Ri—R$) (Ri—Ry)

t—t
Rya* Ry
Hist Rf = 49,95 Om u t* = 100°C
74,40 — 49,95 74,40 — 50,00

t =100+ = 101,04 °C.

49,95-4,25-10"3 50,00-4,28-1073

[TorpemHOCTh UMEET MOCTOSHHBIM 3HAK, U MOATOMY Mbl €€ YUHUTHIBAEM,
BBEJS MONPABKy B U3MEPEHHOE 3HAYEHUE TEMIEPATYPHI.

4. Ilpu ucnbITaHUM U3MEPUTEIHLHOM CUCTEMBI TU(HMAHOMETP — BTOPUYHBIM
[Ipubop B HOpPMaJbHBIX YCJIOBHSX OSKCIUTyaTalldd TNPUOOp YCTaHABIMBAJCS B
KOHEYHOM TOYKE IIKAJIbI MIPH CIEIYIONUX 3HAYCHUSAX Tepenana aBiieHus Jp; Ha
BX0JI€ B M(pMaHOMETD:

1 | 2 3 4 5 6 7 8

Api, xlla | 84,15 | 84,06 | 83,80 | 83,90 | 83,94 | 84,10 | 84,02 | 84,03

3aTeM ObLJIO U3MEHEHO HaIPsHKEHHUE MUTAHUS M3MEPUTEIBLHON CUCTEMBbI Ha
+10% Uyon. IIpu 3TOM mpuboOp ycTaHaBIMBAJICS B KOHEUHOW TOYKE HIKAJBI MPHU
CIICAYIONIMX 3HAUCHHUX Nepenaia AaBiacHus Ap;, Ha BXOJE:

1 | 2 3 4 5 6 7 8

Ap;, xIla | 83,85 | 83,75 | 83,82 | 83,76 | 83,84 | 83,82 | 83,83 | 83,75

O1eHnTe MOTPEIIHOCTh MOKA3aHUM WU3MEPUTEIIbHOM CHCTEMBI, BBI3BAHHYIO
OTKJIOHCHUEM HaNpsDKeHUs nUuTaHus. Kak Ha3bpIBaeTCs 3Ta MOTPEIIHOCTh?

Pemenue: OnpenenuM OILEHKY HanOoJiee BEPOSTHOTO 3HAUCHHUS Tepenana
JABJICHHS, COOTBETCTBYIOIIETO KOHEYHOM TOUKE INKalbl mpubopa, TNpH
HOPMAaJIbHBIX YCIOBHUAX IO (hopMyIIe:

n
21
n

=1
84,15 + 84,06 + 83,80 + 83,90l+ 83,94 + 84,10 + 84,02 + 84,03
3 =

Ap =

672

Haiinem orieHky HanboJjiee BEpOSITHOTO 3HAYCHUsI IMepernaaa AaBJIeHUs MpU

HanpspKEHUW nuTanus, coctaBistomeM +10 % Uyou:
A 83,85 + 83,73 + 83,82 + 83,84 + 83,82 + 83,83 + 83,75 670,4
p = = =

8 8

= 83,8 klla.




Takum 00pa3oM, MOKHO HaWTH OILIEHKY HauOoJiee BEpOSITHOTO 3HAYEHUS
MOTPEIIHOCTH B KOHEYHOM TOYKE IIKAJbl, BEI3BAHHON HM3MEHEHHEM HamNpsKEHUS
NUTAHUS U3MEPUTEITHHON CUCTEMBI:

A= Ap* — Ap = 83,8 — 84 = —0,2 kIla.

OTa TOTpenIHOCTh HA3bIBACTCS JOMOJHUTENBHONW, TaK KaK OHA BbI3BaHA
OTKJIOHEHHEM OJIHOM W3 BIUSIONUX BEJIMYMH (HANPSOKCHUS TUTaHHS) OT
HOPMaJIbHOTO 3HAYCHHUS.

1. YyBCTBUTENbHBIM 3JIEMEHTOM MaHOMETpa SBJISETCS  CHIb(OH.
VYpaBHOBEUIMBAaHUE JAaBlIeHUs (Pa3HOCTU JaBJICHMI) OCYIIECTBIIACTCA 3a CUET
yOPYyTrOro MNPOTUBOACHCTBUS CcuiIb()OHA WU TPYXKHUHBI, SPPEKTUBHAS TUIOIIATH
cunb(ona S,y = 31,5 MM?, sxecTkoCTh TpykuH Ky=9,20 H/MM, )KeCTKOCTh OJHOTO
ropa cunbdona k BoznencTBuio oceBoro ycunus K, = 0,25 H/mm, ancno rodp 8.
[Ipu mepemMelieHur CTPEKHM MAaHOMETpa OT Hadaja J0 KOHIA IIKajIbl JOHBIIIKO
cwib(oHa nepemeniaercs Ha h = 4,5 mwm.

Onpenenure npenensl U3MEPEHHUsI MAHOMETPA.

Pemenne: CymMMapHast )K€CTKOCTb NPY>KUHBI U CHIIb(POHA

Ky =K;+Kcn=9,20+0,25-8= 11,2 H/mm,
IJIe N — YUCI0 rodp.

[IpoTHBOIEHCTBYIOIIEE YCUIIUE, CO3/IABAEMOE MPYKUHON U CUIIL(OHOM IIPH
ckaTthu ux Ha h = 4.5 MM,

Frp =Kywh=11,2-4,5=150,4 H.

OnpenenuM, Kakoe AaBieHUE Ha CUIb()OH TpedyeTcsi, 4ToObl CO37aTh
yCHIINE, paBHOE MPOTHUBOACHCTBYIONIEMY:

p="Fu/Ssp=50,4/31,510°=1,6:10°I1a,

CrnenoBarenbHo, npenensl usMmepenust manomerpa 0 — 1,6 Mlla.



2. B xonokonsHOM aiipmaHomeTpe (puc. 1) ¢ TOHKUMH
CTEHKaMH YPAaBHOBEIIMBAHUE KOJIOKOJIA OCYLIECTBISAETCS
3a cueT AepopMaIuy MPY>KUHBI (BHITATKHBAIOMIEH CUITON
KHUJKOCTU MOXKHO npeHeOpeun). M3menuTcs nu
koa(dpumreHT mpeodbpazoBanus TUPMaHOMETPA, ECITH
YTSDKEIUTD KOJIOKOJI TP HEU3MEHHOW JIMHEWHOU
XapaKTePUCTHUKE MPY>KUHBI?

puc.l1

Pemenne: Koapduuuent npeoOpazoBaHHs HE H3MEHHUTCS. OTO MOXKHO
JI0Ka3zaTh cleayronmm obpa3zoMm. IIpu HyneBoMm mnepemnajge KOJOKOJI BHUCHUT Ha
pacTAHYTOW MpPY>KUHE, JJIMHY KOTOPOM B 3TOM MOJIO)KEHHH O0O3HAUMM YEpe3 X.
[Ipu 3TOM Bec konokoaa G ypaBHOBEIIMBAETCS CHIIOW YIIPYTOCTH MPYKUHBI

G=K,x,
rae K, — yaenbHas )KECTKOCTb IPY>KUHBI.

IIpu pazHOCTH AaBieHUN Ap KOJOKOJ IMOAHUMAETCA Ha AX, U yCIIOBHE €ro
PaBHOBECHS 3aIIMLIETCS B BUJE:

G = ApF + K,(x — Ax),
rae F — miomaap 1Ha KOJIOKOIA.
BrlunTas u3 0AHOTO ypaBHEHUS JPYroe, MoIydaeM
ApF = K, Ax .
CrnenoBatenbHo, Kod(pduimeHT mnpeoOpazoBaHus OyIeT OMpenensTbes

BBIpaXECHUEM
Ax F

5= Ap K.’

T.€. OH OKa3bIBACTCS HE 3aBUCSIIIMM OT Beca KOJIOKOJIA.

3. Kakoil pgomxHa OBITh JKECTKOCTb TMPYXKUHBI B  KOJOKOJBHOM
niipmanoMeTpe ¢ Npy>KMHHBIM ypaBHOBEIIMBAHKWEM, YTOOBI U3MEHEHHUE Tepernajia
nasienus ot 0 1o 1,6 xIla BeI3bIBaIO NepeMelieHne Kookoia Ha 4 mm? Jluametp
KoJIokoJs1a 50 Mm.

Pemenme: Jl;mg pacyera  MOXHO  BOCHOJIB30BATHCS  YPABHEHHUEM,
CBSI3BIBAIOIIUM TI€peTIajl IaBJICHUS Ap U IepeMelIeHne Koaokoia Ax (CM. perieHue
3agauyu Ne?):

F Ap
Ax = Ap—,orkyna K, = —F.
p Ky’ YA2 B = 5y
[ToncraBinds 3agaHHbBIE 3HAYEHUS, TTOTYyYaeM

_Ap . 1600-9,80665 m(0,05)?

K”_AxF_ 4-10-3 4

H
= 7698 —.
M



4. Y 2JIEeKTPOCHIIOBBIX TpeoOpaszoBaTeseil ycTpoilcTBa oOpaTHOW CBS3HU
MOTYT OBITh IBYX Pa3HOBHIHOCTEH: MarHUTORIEKTPUUECKOW CHCTEMBI, Y KOTOPO

pa3BUBacMOE YCUJIUME ¢ NPOMOPIUOHATIBLHO BBIXOJHOMY TOKY, ¢ = ki,
AIEKTPOMArHUTHOM CHUCTEMBI, Y KOTOPOM YCHJIME€ MPOMOPLUHUOHAIBHO KBaJpaTy
TOKa, g=kI°.

Omnpenenute 3aBUCUMOCTh | = f(p) miis mpeoOpa3oBatTens, N300paKEHHOTO
Ha pUC. 2, TIPH UCIIOIB30BAHUN KaXJI0TO U3 3THX YCTPOUCTB 0OpaTHOU cBsi3u. Bee
DJIEMEHTHI TIpeoOpazoBaTeNs JHUHEHHBI, KOIDPUIMEHT YCUICHUS YCHIUTEIS
k, = oo.

puc. 2

Pemenne: IIpu BbeIBOAe 3aBUcUMOCTH [=f(p) ynoOHee paccMaTpuUBaTh
nepeMelieHre IUIyH)Kepa HMHAMKATOpa pPaccorlacOBaHMUsS OT HEWTpanu MpHu
YBEJIMYECHUH JaBJICHUs OT HyJseBoro. [Ipyu HapacTaHuM AaBJIEHHS OT HYJIEBOTO O
3HAYEHUS p YYBCTBUTEIBHBIM 3JIEMEHT 4Yepe3 pPhIYAXKHYI0 CUCTEMY OTBOJUT
IUTYHXKEpP OT HEHUTPATbHOI'O MOJIOKEHHUSI, BbI3bIBAs 3TUM H3MEHEHHE BBIXOIHOTO
Ttoka. [lo mMepe yBenMueHUs TOKA YBENMYMBAETCS NPOTHUBOJECUCTBUE YCTPOMCTBA
0oOpaTHOH CBSI3U, KOTOPOE CTPEMUTCS BEPHYTH IUIYH)KEpP B UCXOAHOE IMOJIOKEHHUE.
IIpu omnpenesnieHHOM [ ycuiMsl B TOYKE 71 YPaBHOBECSTCS, M pPbhIUYaXHas CUCTEMA
OCTaHETCs B IOKOE, HO TTYHXKEP MPHU 3TOM B UCXOJHOE (HEHUTpaIbHOE) MOJIOKEHUE
HE BO3BPATUTCS, TaK KaKk B MPOTHUBHOM CIIy4ae BBIXOJHOH TOK Obl1 Obl paBeH
Hymo. Ecnu Ob1 He ObUIO TPOTHUBOACHCTBUS OOpPATHOW CBSI3U, TO MEPEMEICHUE
IUIyH)KE€pa IOJ  JEWCTBUEM  YYBCTBUTEJIBHOIO  JJIEMEHTA C  JIMHEWHOU
XapaKTEPUCTUKOMN JIMHEWHO OMPENEsIoch Obl 3HAUEHUEM p:

Si=kip.

AHaJIOTUYHO TIepeMelIeHne o AecTBUEM 00paTHOM cBsizu S, = k,I (s
MEPBOM Pa3HOBUIHOCTH OOPATHOM CBSI3H).

Pasnocte S; — S Oynmer oCTaTOYHBIM OTKJIOHEHMEM IUIyHXepa OT
NEPBOHAYAILHOTO  TIOJIOXKEHMs, 3HA4Y€HHE KOTOPOro JIMHEHHO CBSI3aHO C
HanpspkeHueM AU, cHUMaeMbIM ¢ MHAMKATOpa paccoriacoBanus. [lpu nunelinom
yewmarene I = k;, AU. OxoH4aTeNbHO MOTyIHuM

I = kyAU = kyk3(k1p - kz[) »



NnIJIn
Jey k1 kes k,

[ ===, p=0p,
1_kyk2k3

ks
rae k3 — nUHEWHBIM KOA(PQUIUMEHT, YCTAaHABIMBAIOUINN 3aBHCHUMOCTh MEXIY
HanpsbkeHueM AU 1 CMEeIleHUEeM ITyH)Kepa OT HEUTpay.

CrnenoBatenbHO, 1715 IEPBOM pa3sHOBUIHOCTH OOPATHOM CBSI3HM CTATUYECKAs
XapaKTEepUCTHKA IpeoOpa3oBaTelIs IMHEWHA.

JU1st BTOpOil pa3HOBUIHOCTH OOpPATHOM CBS3H

S, = kyI?
I =ky,AU = kyk3(k;p — k,I?%),
WIH
kyk2k312 + 1 =kykiksp.
PaznenuB Bce uneHs! Ha k, ¥ yunTsiBas, uto 1/ k, = 0, numeem:

k
kol> =kip; 1= k_1p=k4\/5-
2

[IpeoOpazoBarenb ¢ TakKUMH  XapaKTEPUCTUKAMHU  HMCIOJIB3YETCA B
Tu(MaHOMETpax-pacXoJOMEpPax, M3MEPAIOIIMX  Nepenag Ha  CyKaroUMX
YCTPOMCTBAX.



6. IlpuMepHbIil IepeYeHb BONPOCOB /IS MPOBEIeHHsI IK3aMeHAa

[

. Uto sABIIAETCS MPEAMETOM METPOIOTUU?
2. JlaiiTe omnpeznelieHHEe TOHATUSAM METPOJIOTMHM: H3MEPEHHME, BEIMYMHA,
CBOWCTBO.

. Yro obecnieunBaer nu3MepeHue HrU3NUECKON BEITUUNHBI?

Pacckaxute 0 knaccuduranuy GU3NIECKUX BEIUUUH.

BenuuuHbl: peanbHble, WIeanbHble, (uU3MUecKue, HE (QUINYECKUE,

U3MepseMble, OLICHUBAEMBIE.

6. Hlaiite ompenenenue cpeactBam usMepenuil. Kakwe QyHkummu oHH
BBITIOTHSIIOT?

7. Kakumu pakTopaMu XapakTepu3yeTcsi KadeCTBO U3MEPEHHIT?

8. Uro Ha3bIBaeTCs MOrpemHOCThIO u3MepeHus? [lalite omnpeneneHus
CIly4ailHOM, = CHUCTEMaTHMYECKOW,  Mporpeccupyrouieii,  abCOJIIOTHOM,
OTHOCHUTEJIBbHOM, IPUBEICHHOMN MOTPEIIHOCTH.

9. Kakumu ¢akropamu 0OyCIIOBIEHBI: WHCTPyMEHTaJbHAs, METOAUYECKas,
CyOBEKTUBHAS IOTPEUIHOCTH?

10.B yem pasinuue CTaTU4ECKOM M TMHAMHYECKOW norpemHoctd. [IpuBenure
IIPUMEPHI OTPEMIHOCTEN.

11.Jaiite  ompeneneHue MHOTOKpaTHOro u3MepeHus. Pacckaxute 00
QITOPUTME MHOT'OKPATHOI'O U3MEPEHHSI.

12.Meton ONPENEIICHUS] TOYEUYHBIX OLIEHOK pPEe3YyJIbTATOB MHOTOKPAaTHBIX
WU3MEPEHUN.

13.onpeneneHne 3akoOHa  PacUpEAcNICHUS  PE3yJbTaTOB  MHOTOKPAaTHBIX
WU3MEPEHUN.

14.Metoauka TMOCTPOEHHWE TUCTOTPaMMBbl  pACHpEACNICHUs BEJIWYUH U
KYMYJISTHBHOM KPUBOU.

15.Haueptute  CTPYKTypHYHO  CXeMy  Ilepefadyd,  OTOOpaKeHHs U
npeodpazoBaHusl U3MEpUTENbHON nH(popManuu. Pacckaxure o Ha3HaYCHUU
Ka)KJI0T0 3JIEMEHTA.

16.Bunbl yHUPHUIMPOBAHHBIX CUTHAJIOB Niepeaun HH(GOpMaLuu.

G oW

17 1TpuHiun JIEUCTBHUS u KOHCTPYKLHSA TEPMODJIEKTPUUECKOTO
npeoOpazoBares.

18.ITpuHIun JIEUCTBUS 151 KOHCTPYKIIUS TepMoIpeodpa3oBaTeis
COTNIPOTUBJICHUS.

19.Kananbl  CBS3M M CIOCOOBI  KOMMYTAIlMM  TEPMODJIEKTPUUECKOTO
npeoOpazoBatess U TEPMOIPeoOpa3zoBaTessi COMPOTUBICHUS.

20.xoHcTpykums ¥ npuHuun aercteus [HITKM/I.

21.KOHCTPYKIMS Y TPUHLIMN JEUCTBUS TEMIIEPATYPHBIX H3MEPUTEIbHBIX
npuOOpoB.

22.KOHCTPYKILHS YU IPUHIUIT JEUCTBUS INTAHTE€HIUPKYJISL.

23 .KOHCTPYKIIMSI ¥ IPUHITUTI JEHCTBUS MPUOOPOB /I U3MEPCHHUSI TaBJICHHUS.

24 Pacckaxxute o mpudopax u3MepeHus: U30LITOYHOTO JTaBJICHMUS.

25.TpeboBaHus K UMITYJILCHBIM JIMHUSAM JATYNKOB JaBICHUSI.



26.KOHCTPYKILIMS CYKalOUUX YCTPOMCTB JaTYUKOB pacxojla MEPEeMEHHOIro
repenanga JaBJICHUN.

27.Cxemsl u cuctemsl ceptuduxarmn. [lopsanox cepTudukanum npoayKIHH.

28.006s13aTenpHas U T0OPOBOJIbHAS CEPTH(UKAIHS. Y YaCTHUKH 00513aTeIIbHOMN

29.cepTuduranuy. Y4acTHUKH TOOPOBOIBHON cepTUDUKAIINH.

30.YcnoBus ocymectBieHus cepruduxanuu. CyObeKThl WIM YYaCTHHUKH
ceprudukanun. HopmaruHas 6a3a cepTuduKammm.

31.[1paBuna u MOPsIIOK MpOBEeACHUS cepTUDUKAILMKU MPOAYKIMH. J[OKYMEHTHI
10 TIPOBEICHUIO pabOT B 00J1aCTH CepTU(HUKAITUH.

32.0OTBETCTBEHHOCTb 32  HapylleHue o0s3aTeNbHBIX  TpeOOoBaHUM
rOCyJapCTBEHHBIX CTaHAAPTOB MpPH MPOU3BOJCTBE MPOMYKIHMU (OKa3aHUU
YCIIYyT) U TIpaBUJI CepTUPUKALIIH.

33.Opransl 10 cepTUPUKALMKI U UCIBITATEIbHBIC JIA0OPATOPUH. AKKpPETUTAIUS
OpPraHoB 1O CepTU(UKAIMA U  HUCIHBITATEIbHBIX  (M3MEPUTEIHHBIX)

1abopaTopui.

34.Ceprudukanusa ycayr. [lopsaaok cepTupukanuu npoayKIui, BBO3UMON U3-
3a pyoexa.

35.Ceprudukanms ITPOJIOBOJILCTBEHHBIX TOBApOB. Ceptudukanus

HEIMPOAOBOJIbCTBEHHBIX TOBAPOB.

36.CepTudukanus cpeacTB MPOU3BOJICTBRA.

37.Ceprudukanus cucrem kadectBa (CCK). 3Hauenue ceprudukanuu cucreM
Ka4ecTBa.

38.IlpaBuna u mnopsaok ceptudukanuu cucreM kadectBa. CoOCTOSIHHE WU
NEPCIIEKTUBBI Pa3BUTHS CEPTUPUKALIUY.

39.EnvHble TPUHIUIIBI MTOCTPOEHUSI CUCTEMBI JomyckoB M mocagok EC/IIL
OcHoBHBIEC OTKIIOHEHUS. OOpa3oBaHue MOJEH JT0MYCKOB.

40.Cucrema otBepctuss u cucrema Bana. [Ipumenenne nocamox EC/II B
DHEPIeTUKE.

41.00603HaueHe Ha YepTekax JIOMYCKOB U MOCATOK, pa3MEPOB U MpPEAeSIbHbBIX
OTKJIOHEHUI. Heyka3zaHHbIE peeIbHbIE OTKJIOHEHUS Pa3MEPOB.

42.HopmupoBaHne MHUKpPOHEPOBHOCTEMN aetaneil. [lapameTpsl mepoxoBarocTu
ITOBEPXHOCTEMN.

43.00603HaueHNEe LEPOXOBATOCTH MOBEPXHOCTEHN HA YEPTEkKAX.

44.0TknoHEeHHS U T0NyCcKU (opMbI TOBepXHOCTH. OO03HAUYCHMSI HA YEePTEkKaAX.

45.0TKJIOHEHUSI W JIONMYCKH PaCIOJIOKEHHS MoBepXHocTe. O003HAUYCHHUS Ha
yepTekKax.

46.He3aBucumble U  3aBUCHMbIE JOMYCKH (OPMBI M  PACHOJIOKEHUS
noBepxHocTel. O003HAUEHHS Ha YEPTEKAX.

47.KOHTpOJIb T€OMETPUUYECKON U KHHEMAaTUYECKOW TOUHOCTHU JIETANIeH, y3JI0B U
MEXaHHU3MOB.

48.Knaccudukanust cpeacTB M3MepeHuid. MeTopl M3MEpEeHHUl U MapaMeTpsl
CpPEIICTB U3MEPECHUU.

49.MUKpOMETPUYECKUA HWHCTPYMEHT M €r0 Ppa3HOBUAHOCTH. [IpuHnmn
JICUCTBHS M OTCUETa MOKa3aHUM.



50./IByxToueyHasi cxeMa M3MEpPEHHs JMHEWHBIX Pa3MEpOB €€ JOCTOMHCTBA U
HEJOCTATKHU.

51.Buapl IITAaHT€HUHCTPYMEHTA, HA3HAYECHWE M KOHCTpyKIusA. HoHmyc wu
MIPUHILIUIL €T0 paboTHI.

52.IMorpemnoctu oT mapamnakca. [Ilpunnun AoGe.

53.TpeboBaHMs K KOHCTPYKIMU IITAHT€HUHCTPYMEHTA.

54 smepuTenbHbIE TOJOBKM 4YacOBOIO THUIIA, PBIYAKHO-3yOUaThle UX
YCTPOMCTBO M SKCILTyaTallUs.

55.0cHoBHbie pyHkiuu ACY TII u kakue craauu BkirodaeT B ceds ACY TII.

56.1TapameTpsl BXOAHOTO U BBIXOJHOTO curHasioB CH, Biusromme BEIUYHUHBL,
GyHKIUU BIUSHUSL.

57.CTpyKTypHBIE CXEMbl OOBEKTa PETyJIUPOBAaHUS TPU HUCIOJIb30BAHUU
aBTOMATH3alMH TETUIOBBIX MTPOLIECCOB.

58.11ocienoBaTebHOCTH BEIOOpA CUCTEMBI ABTOMATH3AIUY.

59.0cHOBHI yNpaBiIeHUSI TEXHOJIOTHYECKUMU O0BEKTAMM.

60.CoctaB HH(POPMALIMOHHBIX U ynpaBisgonmXx (GyHkuuii. Buasl odecnieuenus
ACVYTIL

61.YmpaBneHue B pexumMax ITyCKa, OCTAaHOBA M HOPMAJbHOW SKCILTyaTallWu;
JEKOMITO3ULIMS LIeJIEH YIPABIICHUS; aBTOMATH3aLUs YIIPABICHHUS.

62.IlonaTre 00 aJanTUBHBIX CUCTEMaX YIPABICHHS U METOJAX aJanTaluu.

63.Kak npoucxoaut peryaupoBanus temnepaTrypsl u gasienus B ACY TIL

64.MaTtemaTnueckrue MoJIeJIN TEXHOJIOrnueckux o0bekToB yipasiuenus (TOY).
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