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Размещенное изображение


1. Ilesin ocBOEHUSA TUCIHUTLIIMHBI

K oCHOBHBIM HeJIsiM OCBOEHHUS AMCHUILUIMHBI «METpoJIoTHsl, TEXHUYECKHUE
U3MEPEHHUS U YIIPABJICHHUE MPOLECCAMU B SHEPIETUKE» CIEAYET OTHECTH:

— (hopMHUpPOBAHKE 3HAHUI O COBPEMEHHBIX MMPUHIMUIIAX, METOJAX U CUCTEMAX
ONTUMAJIBHOTO YIPABJIEHUS TEXHOJIOTHYECKUMHU TMPOLECCAMHU, CBSI3AHHBIMU C
IPOU3BOICTBOM, NIepeAaueii, pacipeIeIeHUEM U UCTI0JIb30BAHUEM TEIUIOTHI;

— TIOJrOTOBKA CTYJEHTOB K JESATEJbHOCTH B  COOTBETCTBUH C
KBIM(PHUKALMOHHON XapaKTEpUCTUKON OakaiaBpa MO HANpaBICHUIO, B TOM YHUCIE
(GopMuUpOBaHHE YMEHHH MO BBISBICHUIO HEOOXOJUMBIX YCOBEPIICHCTBOBAHUN U
pa3paboTKe HOBbIX, OoJiee 3(h(PEeKTUBHBIX METOJIOB pacueTa, U IPOEKTUPOBAHUSI.

K ocHOBHBIM 3a1a4aM OCBOCHMSI TUCHUIUIUHBI « METpOIOrusl, TEXHUYECKUE
W3MEPEHHUS U YIIPABJIECHHUE MPOLECCAMU B SHEPIETUKE» CIEAYET OTHECTH:

— O3HAaKOMJICHHE C NPUHUUIIAMU YIPABJICHHS CIIONKHBIMH TEXHUYECKHUMHU
00BEKTaMH, OCHOBAMHU METPOJIOTUHU, U3MEPUTEIBHBIMU NIPUOOPAMH U CPEICTBAMU
YIPABJICHHS TEXHOJIOTUYECKUX MPOLECCOB, MPUHIIUIIAMU CEPTUDHUKALIUY;

— 1aTh MH(OPMALMIO O HOBBIX HANPABICHUAX B YHPABICHUE MPOLIECCAMU B
OTE€YECTBEHHOM U 3apyOeKHOI MPaKTUKE;

— pa3BHUBaTh CIIOCOOHOCTH OOBEKTHUBHO OILICHHBATh MPEUMYILECTBA MU
HEJ0CTATKU U3MEPEHUN U UX JIEMEHTOB;

— HAY4YUTh AaHAJIU3UPOBATH CYIIECTBYIOIIME CHUCTEMbI M HX DJIEMEHTHI,
pa3pabaTbiBaTh U BHEAPATh HEOOXOAUMBbIE U3MEHEHHUS B UX CTPYKTYpE € MO3ULIUN
MOBBIMICHUS Y(PPEKTUBHOCTU U IHEPTOCOEPEIKEHUS;

— HayuydThb AaHAJU3UPOBATh PE3YJbTaThl MOJEIUPOBAHUS, MPOU3BOAUTH
MOMCK ONTHUMHU3aLHOHHOTO PEIIEHHUS ¢ TOMOIIBIO BCEBO3MOMXHBIX METO/IOB.

2. Mecrto aucuuiuiaHbl B cTpykrype OOII 6akanaspuara

Jucuumiuna «MeTposiorusi, TEXHUYECKHE HW3MEpPEHUs U yIpaBJeHUE
MpoIleCCaMU B DHEPTrEeTHKE» OTHOCUTCSA K YHCIY MPO(EeCCHOHAIBHBIX yUYEOHBIX
JUCUUIUIMH 0a30BOiMl yacTu Onoka | OCHOBHOM 00pa30BaTENILHOM MPOTPAMMBI
OakanaBpuara.

«MeTpoJiorusi, TEXHUYECKHE HW3MEPEHUsS M YIPaBJICHUE IPOIECCaMHi B
OPHEPIreTUKE» B3aMMOCBS3aHa JIOTHYECKH U COJACPKATEIBbHO-METOJAUYECKU CO
CJIEAYIOMMMU JucUUIUIMHAMU U nipaktukamu OOIT:

— Texnnueckasi TEPMOJIMHAMUKA;

— I'mpporazonnHamuka;

— DJIEKTPOTEXHUKA U AJIIEKTPOHUKA;

— TennomaccooOMeH;

— PU3HKa;

— Teopernueckass MEXaHUKa.



3. IlepeyeHb MIIAaHMPYEMBbIX Pe3yJIbTATOB 00Y4eHHS MO0 JUCHUILIHHE
(MOyJII0), COOTHECEHHBIE C IIVIAHMPYEMBIMHU Pe3yJIbTATAMH 0CBOCHHS
o0pa3oBaTe;IbHOM MPOTrPaMMbI

B pesynbrare

OCBOCHMSI JTUCUUILIHHBI
bopMUPYIOTCA  CIEAYIOIIME KOMIIETCHIIMM U JOJIKHBI

(Monynsi) 'y oOydaromuxcs
OBITh  JTOCTUTHYTBI

CIIeIyIOLIMe pe3yJbTaThl O0yUYeHHs Kak 3Tan (OPMUPOBAHMS COOTBETCTBYIOIIMUX

KOMIICTECHIINN:
B pe3yabrare ocBOeHUs
Kon o0pa3oBartenbHol nporpammbl | IlepeyeHb NIaHUpPYeMBIX Pe3yJIbTATOB
KOMIIeTCHIIUH o0y4Jarommiics 10JIKeH 00y4eHHs 10 NUCHHILINHE
00J1a1aTh
OIIK-2 CIIOCOOEH MPUMEHSITh 3HATh:
COOTBETCTBYIOLIUH (pr3HKo- METOAMKH cOOpa U aHaIM3a UCXOAHBIX
MaTeMaTUYECKUH amnmnapar, JAHHBIX JUIS1 IPOEKTUPOBAHUS
METO/Ibl aHAJIN3a U 9HEProoObEKTOB U UX JIEMEHTOB B
MOJIETTUPOBAHUS, TEOPETUYECKOTO | COOTBETCTBUU C HOPMATUBHOMN
1 DKCIIEPUMEHTAJIBHOTO JOKYMEHTaluen
UCCJIEIOBaHMsI IIPU PELIEHUH yMeTb:
npogeCCUOHATBHBIX 3aa4 coOupaTh U aHAJIU3UPOBATh UCXOHbIE
JaHHbIE JJI1 IPOEKTUPOBAHUS
9HEProoObEKTOB U UX JIEMEHTOB B
COOTBETCTBUU C HOPMaTUBHOU
JOKYMEHTalMeN;
BJIAJIeTh:
MeToAaMu cOopa U aHallu3a UCXOJHBIX
JTAHHBIX JUISl IPOEKTUPOBAHUS
9HEProoObEKTOB U UX 3JIEMEHTOB B
COOTBETCTBUU C HOPMaTUBHOU
JIOKYMEHTaIlUei
OIIK-5 CIOCOOEH MPOBOJUTH U3MEPEHUS | 3HATh:

QJICKTPHUUYCCKUX U
HEIJICKTPUYCCKUX BCJIIMYUH Ha
00BeKTax TCIINIOOHCPICTUKU U
TCIINIOTCXHUKH

METOAMKH cOOpa M aHaJIM3a UCXOAHBIX
JAHHBIX JUIs IPOEKTUPOBAHUS
9HEProoObEKTOB U UX 3JIEMEHTOB B
COOTBETCTBUU C HOPMaTUBHOU
JIOKYMEHTalUEeH

yMeTh:

coOMpaTh U aHAJTM3UPOBATH UCXOHbIE
JAHHBIE JUIs IPOEKTUPOBAHUS
9HEProoObEKTOB M UX 3JIEMEHTOB B
COOTBETCTBUU C HOPMaTUBHOU
JOKYMEHTalUeN;

BJIA/IETh:

MeToAaMu cOopa U aHalu3a UCXOJHBIX
JAHHBIX JUIsl IPOEKTUPOBAHUS
9HEProoObEKTOB U UX 3JIEMEHTOB B
COOTBETCTBUU C HOPMaTUBHOU
JIOKyMEHTalNen




4. CTpyKTYypa ¥ coaepkaHue JTUCHUILTHHBI

OO0mast TpyAO0EMKOCTh AUCHUUIUIMHBI COCTaBISET 6 3a4eTHBIX €IUHUI, T.C.
216 akagemuueckux uaca (u3 Hux 182 wyaca — camocrostenbHas pabora
CTYJICHTOB).

Crpykrypa W coAep)KaHHE JHUCHUIUIMHBI «MEeTponorus, TEeXHUYECKUe
U3MEpPEHUS U yIpaBiIeHUE MPOLECCAMU B SHEPTETUKE» MO CPOKAM U BUAAM pabOThI
otrpaxkeHsl B [Ipunoxenun 1.

Conep:xxanue pa3aesoB JUCUUIINHbBI

YeTBepThiil cEMECTP

BBenenue.

[Ipenmer, 3axaun u coaepKaHue JUCUUTLIUHBIL.

Tema 1. MeTtpoJiorus

OOBEKTHl U METOJbl U3MEpPEeHHM, BUABI KOHTpoJs. CpeacTBa U3MEpeHUi.
[TorpemHocTh U3Mepenuit. ObecrieueHne eAMHCTBA U3MEPEHUN.

Tema 2. Ceprudukanus ¥ CTAaHAAPTU3ALMSA

OcHOBHBIE TOHATUS, ULeaM U O0BeKThl cepTudukamuu. Cucremsl
cepruukanuu. IlpaBuia u mopsaok mnpoBeAeHUs cepTuduranuu. OCHOBHBIE
MOHATHS U CUCTEMA CTaHIAPTU3ALUU.

IsaTbiil cemecTp

Tema 3. Texunueckune usmMepeHust

JIuHeliHbIE W YIJIOBBIE M3MeEpeHUs. M3MepeHus dSIEeKTPUYECKUX U
MarHUTHBIX BeTW4YuH. 3Mepenus temnepaTyphl.

Tema 4. ABTOMaTH4YeCcKasi CHCTeMA PeryJIUPOBAHMSA U €€ 3JIeMeHTbI

Ha3znauenne u ocHoBHbie ¢yHkuuu ACY. CrpykrypHbie cxembl ACP.
BpeMeHHBIE XapaKTEPUCTUKHA JAUHAMUYECKUX 3BEHBEB M CHCTEM. YacCTOTHBIE
XapaKTepUCTUKU. TUMOBBIE AUHAMUYECKUE 3BeHbsl.  COeNMHEHUS THUIOBBIX
3BeHbeB. OCHOBHBIEC 3aKOHBI peryjupoBanus. Kpurepun ycTOMUMBOCTH JTMHEMHBIX
JUHaAMUYecKux cucteM. [lokazarenu kaduecTBa MpoLECcCOB peryaupoBaHusi. Beioop
THIIA U pACYET HACTPOEK ABTOMATUYECKOT0 PETYIATOPA.

Tema 5. TexHuyeckue cpeacTBa YNpaBJeHUA MPOLECCAMU

Knaccudukanusa texauyeckux cpeactB. CxeMbl NOJAKIIOUEHHUS] HCTOYHUKOB
CUTHaJla K mnorpedurtensM. Perynupyromuye OJOKM, TYCKOBBIE YCTpPOWCTBA H
WCIIOJTHUTEIBHBIE  MEXAaHU3Mbl  DJIEKTPUYECKUX  perynsaTopoB. Jlornmueckue
byakuun W ux  MuHEME3anusa.  CHHTE3  KOMOMHAIIMOHHBIX  CXEM.
MuKponpoueccopHble CUCTEMBI JIOTUYECKOTO YIPABICHUSI.

5. O0pa3oBaresibHbIE TEXHOJIOTHH

Meroauka mnpenoxaBaHus IUCUMIUIMHBL  «MeETposiorus, TEXHUYECKUE
U3MEPEHUsI M yIOpaBJIEHUE IIPOLleCCaMUM B DJHEPreTUKE» U peanusanus
KOMIIETEHTHOCTHOTO IIOAXOJAa B M3J0KEHUM M  BOCHPUATUM  Marepuana
IIPEAYyCMATPUBAET HCIIOJIB30BAHUE CIEAYIOIIMX AKTUBHBIX WM HHTEPAKTUBHBIX
(GopM mnpoBeNeHUs TPYNIOBbIX, HHAUBUAYAJIbHBIX, ayAUTOPHBIX 3aHATUNA B
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COUETAaHWU C BHEAYJIUTOPHOM paboTONl C 1enbio (HOPMUPOBAHHS W PA3BUTHS
po¢eCCHOHAIILHBIX HABBIKOB, O0YYaIOIIUXCS:

— TIOJITOTOBKA K BHITIOJIHEHUIO MPAKTUYECKUX padOT B ayJUTOPHUAX BY3a;

— 00CyXJICHHE U 3aIuTa Jab0opaTOPHBIX PabOT MO MUCIUILTAHE;

— OpraHm3aIvs W MPOBEICHUE TEKYIIETO KOHTPOJIS 3HAHWUU CTYICHTOB B
dbopme TecTUpOBaHUSI.

VYienbHbId BeC 3aHATHH, MNPOBOJAMMBIX B HMHTEPAKTUBHBIX (opmax,
ONpe/eNieH TJAaBHOW Ienbl0 00pa3oBaTeNbHON TPOrpaMMBbI, OCOOEHHOCTHIO
KOHTHHTEHTa OOYyYalIIUXCSd W COJICpKaHUEM JHUCHHMIUIMHBI «MeTpoJorusi,
TeXHUYeCKHe U3MePEeHUsl U YNpaBJeHHe NMPoIeccaMH B YJHEPreTHKe).

[IpoBenenne  3aHATHII  TpexycMaTpUBaeTCs  TakkKe  Ha  caifte
http://online.mospolytech.ru Ha OCHOBE pa3paboTaHHBIX Kadeapoit
«IIpombIlyieHHasT TETIOPHEPTETHKA» AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECypCOB
(30P) 1o BceM TemaM JTUCITUTUINHBI:

Juciumiuza Ccpuika
Mertpoitorusi, TEXHUYECKHE
U3MEPEHUS U YIIPaBICHUE
IIPOLIECCAMU B DHEPTETUKE
(dacts 1)
Mertpoitorusi, TEXHHYECKHE
U3MEPEHUS U YIIPaBICHUE
IIPOLIECCAMU B DHEPTETUKE
(dacth 2)

https://online.mospolytech.ru/local/crw/course.php?id=726

https://online.mospolytech.ru/local/crw/course.php?id=5939

PazpaboTtannsie DOP BKIIOYAIOT TPOMEKYTOUYHBIE U UTOTOBBIE TECTHI.

6. OneHoYHBbIE CpeACTBA AJIs TEKYLIEr0 KOHTPOJIS YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTALMH 110 HTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-
MeTOAUYECKOe o0ecneyeHHe CaMOCTOATEIbHOM padoThl CTYACHTOB

B mpomecce o0yueHUS HCHONB3YIOTCSA CIEAYIONIUE OIICHOYHBIE (HOPMBI
CaMOCTOSITENTLHOUW pabOThI CTYJECHTOB, OIICHOYHBIC CPEICTBA TEKYIIETO KOHTPOJIS
yCTIEBAEMOCTH M MPOMEKYTOYHBIX aTTECTAIIHINA:

- BBINIOJIHEHHE  JA0OpaTOpHBIX  paboT (IO  3aJaHHMIO0  BBIJIAHHOE
MPENOAABaTEIIEM).

OrneHOYHBIE CpPEJCTBAa TEKYIIETO KOHTPOJISI YCIEBAEMOCTH BKIIOYAIOT
KOHTPOJIbHBIE BOIPOCHI U 3aJaHus B (popme OJIaHKOBOTO U (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, JJISI KOHTPOJS OCBOCHHS OOYYAIONUMUCS Pa3/IeNIOB TUCITUTUIMHBI,
3amuTa J1abopaTOpHbBIX padoT.

OOpa3ubl TECTOBBIX 3aJaHUM, Ja0OpPAaTOPHBIX pPabOT, KOHTPOJBHBIX

BOIIPOCOB M 3aJaHUM Uil NPOBEACHUS TEKYyLIEro KOHTPOJIsS, IPUBEACHBI B
IIPUIIOKEHUH 2.



http://online.mospolytech.ru/

6.1. ®oH/ OLIEHOYHBIX CPEICTB AJIf MPOBeIeHUs MPOMEKYTOUYHON ATTeCTAlNHU
o0y4yaromuxcs Mo JMCHUIJINHE (MOIYJII0)

6.1.1. IlepeyeHb KOMIIETEHIIUI C YKA3aHUEM ITANOB UX (POPMHUPOBAHUSA B
npoiuecce 0CBOeHHs 00pa3oBaTeIbHOIH MPOrpaMMbl
B pesynbrare ocBoeHUS TUCHUIITUHBI (MOAYs) GOPMUPYIOTCS CIAEAYIOIINE
KOMIETEHIIUH

Kon B pesyabTare ocBOeHHs1 00pa30BaTeJbLHOH IPOrpaMMbl 00y4aromuiics
KOMIIETEeHIHUH J0JI2KeH 00J121aTh

OIIK-2 CIOCOOEH MPUMEHATh COOTBETCTBYIOMINN (PU3UKO-MAaTEMAaTHIECKUNA
anmnapar, METOZbl aHaJIN3a U MOJEIMPOBaHUs, TEOPETUYECKOTO U
HKCIEPUMEHTAIBHOTO UCCIIEJOBAHNUS TPU PEIIEHUH MPO(ECCHOHATBHBIX
3a1a4y

OIIK-5 CIOCOOEH MPOBOIUTH U3MEPEHHS HIEKTPHUECKUX U HEANEKTPHUECKUX
BEJIMYUH HA 00BEKTaX TEIIO3HEPreTUKH U TeNJIOTEXHUKU

B  mpouecce ocBoeHuss ~ 00pa3oBaTENbHOW  MpOrpamMMbl  JaHHBIE
KOMITETEHLIUH, B TOM YHUCJIE UX OTJEIbHbIE KOMIIOHEHTHI, ((OPMHUPYIOTCS MO3TAITHO
B XOJ€ OCBOEHUS OOyYaromMMUCA JUCIUIUIMH (MOJyJiei), TMpakTUK B
COOTBETCTBHM C Y4YE€OHbIM IUIAHOM U KaJeHAApHbIM TIpaduKoM y4eOHOro
npoliecca.

6.1.2. Onucanue nmoka3areJieid 1 KPpUTEPHEB OLICHMBAHUS KOMIIETEHIIUIA,
(popMupyeMBIX IO HTOraM OCBOCHHS IMCHHUILIHHBI (MOAYJIs1), OMUCAHUE KA
OLICHMBAHMUA

IToka3zaTenem OLICHUBAaHUsA KOMHGTCHHI/Iﬁ Ha Ppa3IM4HBIX OJTallaX HX
(I)OpMI/IpOBaHI/IH ABJIACTCA JOCTHXKCHHUC O6yanOIHI/IMI/IC$I IJIaHUPYCMbIX

pPE3yIAbTATOB O0YUEHUS N0 AUCIUIUINHE (MOAYJIIO).

OIIK-2 — criocoOeH MPUMEHSITh COOTBETCTBYIOIINH (HPU3NKO-MaTEeMaTHUECKHI ammapar, METOAbI aHAIN3a
Y MOJIEJIUPOBAHUS, TEOPETHUECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS IIPU PELLICHUH
npogecCHOHANIBHBIX 3a1a4

3HaTh: OO0yJaromuiics OOyJaromuiics OO0yuatomuiics OO0yuaromuiics

METOJIMKHU cOOpa | JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JICMOHCTPUPYET

W aHaIn3a MOJTHOE HETIOJTHOE YaCTHYHOE MTOJTHOE

HNCXOOHBIX OTCYTCTBUEC HUJIN COOTBETCTBHUC COOTBETCTBHEC COOTBETCTBHE

JAHHBIX JIs HEJIOCTaTOYHOE CIICAYIOIINX CIIEAYIOIINX CIICAYIOIINX

MPOSKTUPOBAHUS | COOTBETCTBUE 3HAHWUW: METOJMKH | 3HAHWI: METOJMKH | 3HAHHWI: METOJIUKH

SHEProoOBEKTOB | CIEAYIOMINX cOopa 1 aHanM3a cOopa u aHanmm3a cbopa u aHanmm3a

M WX DJIEMEHTOB B | 3HAHUIA: HUCXOJHBbIX HAaHHBIX HUCXOJHBIX NAaHHBIX HCXOOIHBIX JaHHBIX

COOTBETCTBHH C METOJUKHU cOopa | s JUIS JUTSE

HOPMaTHBHOUN Y aHaln3a MPOEKTUPOBAHUS MIPOEKTUPOBAHUSI MPOEKTUPOBAHUS

JMIOKyMEHTAIMEH | MCXOIHBIX SHEProoOBEKTOB M | DHEPTOOOBEKTOB M | DPHEPTOOOBEKTOB H
JaHHBIX JIs1 HUX 3JICMCHTOB B HUX 3JICMCHTOB B HUX 3JICMCHTOB B
MPOEKTUPOBAHUS | COOTBETCTBHUHU C COOTBETCTBHH C COOTBETCTBUHU C
DHEProoOBHEKTOB U | HOPMATHBHOM HOPMAaTHUBHOU HOPMaTHBHOM




UX DJIEMEHTOB B JIOKYMEHTAITHECH. JIOKYMCHTAIIUCH, JIOKYMCHTAIIHECH,
COOTBETCTBHH C JomyckatoTcst HO JIOITyCKAIOTCS CBOOOJTHO
HOPMaTHBHOMN 3HAYUTEIHHBIE HE3HAYHUTEIhHBIE OTIepupyeT
JIOKyMEHTauueu OIINOKU, OIIIMOKH, pUOOPETCHHBIMU
MIPOSBIISETCS HETOYHOCTH, 3HAHUSIMHU.
HEJOCTaTOYHOCTH 3aTpyTHEHHS MIPH
3HAHWH, 110 Py AHAJTMTUYECKUX
rokKa3aresneu, onepauusx.
oOyJaroruiics
HCIBITHIBAET
3HAYUTEIbHBIC
3aTpyIHEHHUS IPU
OTIEpUPOBAHUH
3HAHUSAMHU MPH UX
MIEpPEeHOCE Ha HOBbIE
CUTYaITHH.
yMeTh: cooupars | OOyuarommuiics He | OOyuarontuiics OO0yuaromuiics OOyyaromuiics
Y aHAJIM3UPOBATh | YMEET UIU B JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
UCXO/IHBIC HEJOCTaTOYHOM HETIOJTHOE YaCTHYHOC MOJTHOE
JAHHBIE TS CTETICHH yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MIPOEKTUPOBAHUS | COOHMpATh U CIIETYTOIINX CIIEYIOIIUX CJIEYIOIIIX
3HEProoOBEKTOB | aHATU3UPOBAThH YMEHUil: coOupaTh | yMeHHii: cOOMpaTh | yMeHHii: coOuparth
Y UX DIIEMEHTOB B | ICXOJIHBIC Y aHATM3UPOBATh 7 aHAJTM3WPOBATh | U aHAJTU3UPOBATH
COOTBETCTBHH C JIAaHHBIE JJIS UCXOJTHBIC JAHHBIC | MCXOJHbIC JaHHBIE | MCXOJHbIC JaHHBIC
HOPMAaTUBHOH MPOEKTUPOBAHUS | JUIS JUTSI JUTSE
JIOKYMEHTaIlMe | SJHEPrOOOBEKTOB U | MPOSKTUPOBAHUS MIPOEKTUPOBAHUS MPOEKTUPOBAHUS
WX DJIEMEHTOB B SHEProoOBEKTOB M | DHEPTOOOBEKTOB M | DHEPTOOOBEKTOB H
COOTBETCTBHH C UX DJIEMEHTOB B WX 3JICMCHTOB B WX DJICMEHTOB B
HOPMATHBHOH COOTBETCTBHHU C COOTBETCTBHU C COOTBETCTBHUHU C
JIOKyMEHTaIue, | HOpMaTUBHOMI HOPMAaTHUBHOU HOPMAaTUBHOU
BBITIOJIHSITh JIOKYMEHTAIHEH. JOKYMEHTAIINEH. JOKyMEHTaIHeH.
MIPOCKTHBIC JomyckatoTcst Ymenus ocBoeHbl, | CBoOOIHO
pacueTsl 3HAYUTEIbHBIC HO JIOIyCKaroTCs onepHupyeT
OIMOKH, HE3HAYUTEIIbHBIC MPHOOPETEHHBIMHU
MPOSIBIISIETCS OIINOKH, YMECHUSIMH,
HEJ0CTaTOYHOCTh HETOYHOCTH, MPUMEHSET UX B
YMEHHIHA, TIO PSIILy 3aTPYJHEHHS [IPH | CUTYaIUsIX
moKaszaTerneii, AHATTMTUYECKUX MOBBIIICHHOM
oOyyaromuiics orepanusix, CJIO’KHOCTH.
WCTIBITHIBAET NepeHoce yMEeHU !
3HAYUTEIHLHBIE Ha HOBBIE,
3aTpyIHEHHS TIPU HECTaH/IAPTHBIC
OTIepUPOBAHUH CUTYaIUH.
YMEHHSIMH TIPH UX
MIepEeHOCe Ha HOBbIE
CUTYaIUH.
BJIAETD: OOyuaromuiics He | OOyuarommiics OOyuaromuiics OO0yuaromuiics B
MeToJamMu cOopa | BiIajeeT WIH B BJIa/Ie€T METO/IaMH | YaCTHYHO BIIAJIEET | ITOJHOM 0O0beMe
W aHaIu3a HEeJ0CTaTOYHOM cOopa u aHanmM3a Metonamu cbopa | BiajeeT METOJaMH
UCXOIHBIX CTCTICHHU BJaJIeET | MCXOJHBIX JAHHBIX | W aHaIu3a cbopa u aHanm3a
JAHHBIX IS MeTogamu cobopa | I WCXO/HBIX JaHHBIX | UCXOJHBIX JaHHBIX
NPOCKTUPOBAHMS | M aHAN3a MPOCKTUPOBAHUS VTS ULt
9HEPrOOOBEKTOB | MCXOIHBIX 9HEProOOBEKTOB U | IPOCKTHPOBAHHUS MPOEKTUPOBAHUS
Y MX DJIEMEHTOB B | TaHHBIX JUIS WX DJIEMEHTOB B SHEProOOBEKTOB M | SHEPrOOOBEKTOB H
COOTBETCTBHH C MPOEKTUPOBAHUS | COOTBETCTBHH C WX DJIEMEHTOB B WX DJIEMEHTOB B

HOPMaTUBHOMU

SHEProoOHEKTOB U

HOPMaTUBHOU

COOTBCTCTBHU C

COOTBCTCTBHHU C




JOKyMCHTallMed | UX 3JIEMEHTOB B JOKyMCHTalMed B | HOpMaTHBHOM HOPMAaTUBHOH
COOTBETCTBHU C HETMOJTHOM 00BbeMe, | JOKyMEHTalueH, JTOKYMEHTAINeH,
HOPMaTHBHOM JIOITYCKAIOTCS HaBBIKH OCBOEHBI, | CBOOOIHO
JIOKyMEHTaIHeH 3HAYUTENLHBIE HO JIOTTYCKaroTCs MpUMEHSET

OLINOKH, HE3HAYUTEJIbHBIE | MOJTYyYCHHBIC
HPOSIBIISETCS OIINOKH, HaBBIKH B
HEJIOCTaTOYHOCTh | HETOYHOCTH, CHUTYaIUsIX
BJIaJICHUS 3aTpyAHEHHS IPU | MOBBIILICHHOM
HaBBIKAMHU T10 PAAY | AaHATUTHYECKHX CIIO)KHOCTH.
IoKasaresnew, onepanusx,

OO6yyaromuiics nepeHoce yMeHun

UCTIBITHIBAET Ha HOBBIE,

3HAYUTEIbHBIE HEeCTaHIapTHBIE

3aTpyIHEHHS TIPU CUTYyalluH.

NPUMEHEHUH

HaBBIKOB B HOBBIX

CUTYaIHUsX.

OIIK-5 — criocoOeH MpOBOAUTH U3MEPEHHUS IEKTPUIECKUX M HEDJIEKTPUUECKUX BEIMYNH Ha 00bEKTax
TETJIOPHEPTETUKH U TEIUIOTEXHUKU

3HaTh: OO0yJaromuics OOyJaromuiics OO0yuaromuiics OOyugaromuics
METOJUKH cOOpa | IEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
Y aHaIu3a MOJTHO® HETOJIHOE YaCTHUYHOC MOJIHOE
UCXOIHBIX OTCYTCTBHE WU COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
JAHHBIX IS HEJOCTaTOYHOE CIIe Y FOIIINX CIIeTYFOIIUX CIIEYOIIIX
NIPOEKTUPOBAHUS | COOTBETCTBHUE 3HAHWN: METOAUKH | 3HAHUM: METOAUKHU | 3HAHUN: METOIUKH
HEProOOBEKTOB | CIEAYIOIINX cOopa 1 aHanmm3a cOopa u aHanmu3a cbopa u aHanm3a
Y UX DJIEMEHTOB B | 3HAHWIA: WCXOJHBIX JAHHBIX | UCXOMHBIX JIaHHBIX | MCXOJHBIX TaHHBIX
COOTBETCTBHH C METOJUKHU cOopa | s TUTS IIE
HOPMATHBHOMN Y aHau3a MPOCKTUPOBAHUS MIPOCKTUPOBAHMUSI MPOEKTUPOBAHUS
JIOKYMEHTAIlMe | MCXOJHBIX SHEprooOBEKTOB U | DHEPTOOOBEKTOB U | DHEPrOOOHEKTOB U
JMAHHBIX IS UX 3JIECMEHTOB B UX 3JIEMEHTOB B HX 3JICMEHTOB B
MPOCKTUPOBAHUS | COOTBETCTBHUH C COOTBETCTBUU C COOTBETCTBUHU C
SHEProoOBEKTOB U | HOPMATUBHOU HOPMaTHBHOMN HOPMaTHBHOH
WX DJIEMEHTOB B JIOKYMEHTAITHEH. JIOKYMEHTAIINEeH, JOKYMEHTAaIHeHn,
COOTBETCTBHH C JonyckaroTcs HO JIOTTYCKAIOTCS cBOOOTHO
HOPMATHBHOH 3HAYUTEIbHBIC HE3HAYUTENbHEIC orepupyeT
JIOKYMEHTaIen OIINOKH, OIIMOKH, MPHOOpPETEHHBIMU
MIPOSBIISCTCS HETOYHOCTH, 3HAHUSAMHU.
HEIOCTaTOYHOCTh 3aTPYJAHCHUS IPU
3HAHUH, 110 PATY AHAIMTUYECKUX
rokaszaresneu, onepanusx.
obyygarormiics
UCTIBITHIBACT
3HAYUTEIbHBIC
3aTPyIHEHUS [IPH
OTePUPOBAHUH
3HaHUSAMU TPU UX
NepeHoce Ha HOBBIE
CUTYAIUH.
yMeTh: cooupats | OOyuaromuiics He | OOyuarormumiics OO0yuaromuiics OOyuaromuiics
Y aHAJTU3UPOBaTh | YMEET UM B JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
WCXO/IHBIE HEJIOCTaTOYHOM HETIOJTHOE YacTHYHOE TTOJTHOE
JTAaHHBIC JIJIS CTCTICHU yMEET COOTBETCTBHE COOTBETCTBUE COOTBETCTBHUE
MPOEKTUPOBAHUS | COOHMpATh U CIIe Y FOIIINX CIIeYFOIIUX CJICTYFOIITUX
JSHEPrOOOBEKTOB | aHAIM3UPOBATH yMEHHUH: cobupaTh | yMEHHH: COOMpaTh | YMECHHI: COOMPATH
U MX DJIEMEHTOB B | MCXOJIHBIC Y aHAJIU3UPOBATh Y aHAJTM3UPOBaTh | ¥ aHAJIM3UPOBAThH




COOTBECTCTBHU C

JAaHHBIC I

HCXOJHBIC JaHHBIC

HUCXOOHBIC JaHHBIC

HCXOOHBIC JaHHBIC

HOpPMaTHBHOMN MPOEKTUPOBAHUS | JUIA JUTST TUIS
JOKyMEHTalluell | SHEProoOBEKTOB U | MPOEKTUPOBAHUS MIPOEKTUPOBAHUSA MIPOEKTUPOBAHUS
UX 3JIEMEHTOB B 9HEPrOOOBEKTOB U | DHEPTOOOBEKTOB M | DHEPrOOOBEKTOB
COOTBETCTBHH C WX 3JIEMEHTOB B WX JJIEMEHTOB B UX 3JIEMEHTOB B
HOpPMaTHBHOMN COOTBETCTBHH C COOTBETCTBHH C COOTBETCTBHUHU C
JIOKyMEHTAaIUEH, HOPMATHUBHOM HOPMAaTHBHOMN HOPMATHBHOU
BBIIIOJIHATD JIOKyMEHTaIUEN. JIOKyMEHTAaIUEH. JTOKYMEHTAIUEN.
MIPOEKTHBIE Jomnyckatorcst Ymenus ocBoeHsl, | CBoO0OIHO
pacdeTsl 3HAYUTEIIbHBIE HO JIOIyCKarOTCs onepupyer
omnoKH, HE3HA4YUTENbHbIE nproOpEeTEHHBIMU
MPOSBISETCS omnoKH, YMEHUSIMH,
HEJO0CTaTOYHOCTD HETOYHOCTH, MPUMEHAET UX B
YMEHHH, IO PSIILy 3aTPyJHEHHS [IPH | CUTYaIUsIX
IOKa3aTeseH, AHAIIMTUYECKUX MOBBINICHHOM
oOyyaromuiics ornepanusix, CJIO’KHOCTH.
WCTIBITHIBAET IIEPEHOCE YMEHUI
3HaYUTEIbHbIE Ha HOBBIE,
3aTpyIHEHMS IPH HECTaHJapTHbIE
OIEpUPOBaHUH CUTyalH.
YMEHHUSMHU IPU UX
MEPEHOCE Ha HOBBIE
CUTYallH.
BJaJeTh: OO6yuaromuiics He | OOyuarommics OO6yuaromuiics OO6yuaromuiics B
MeToJaMu cOopa | BiIajeeT WK B BJaJeeT METOJaMH | YaCTHYHO BIIJICET | TIOJHOM 00beMe
U aHamu3a HEJ0CTaTOYHOU cOopa u aHanIu3a MeToAaMu cOopa | BIajgeeT MeToAaMu
UCXOIHBIX CTETICHH BIaJeeT | UCXOOHBIX JaHHBIX | W aHAIU3a cOopa u aHanIM3a
JAHHBIX IS MeTogamu cbopa | I MCXO/JHBIX JAHHBIX | UCXOAHBIX JAHHBIX
MIPOEKTUPOBAHUS | U aHAJIN3A MIPOEKTUPOBAHUS JUTST TUISL
HEProOOBEKTOB | MCXOJHBIX 9HEProOOBEKTOB M | MPOECKTUPOBAHUS MPOEKTUPOBAHUS
Y UIX DJIEMEHTOB B | TaHHBIX JUIS UX 3JIEMEHTOB B 9HEPTrOOOBEKTOB M | SHEPIrOOOBEKTOB H
COOTBETCTBHH C MPOECKTUPOBAHUS | COOTBETCTBUHU C UX JJIEMEHTOB B WX 3JIEMEHTOB B

HOPMAaTHUBHOMU
JIOKyMEHTaIuen

HEProoOBEKTOB H
WX DJIEMEHTOB B
COOTBETCTBHH C
HOPMATHUBHOMU
JIOKyMEHTaIuei

HOPMAaTHUBHOMU
JIOKyMEHTaIuen B
HEIOJIHOM 00beMe,
JIOITyCKAIOTCS
3HAYUTEIIbLHBIC
OIITNOKH,
MPOSBIISETCA
HEIOCTAaTOYHOCTD
BJIAJICHUSI
HaBBIKAMH T10 PATY
MOKa3aTeseH,
OO0yyaromuiics
HCIIBITHIBACT
3HAYUTEIIbHbIE
3aTpyAHEHUS IpU
MPUMEHEHUH
HaBBIKOB B HOBBIX
CUTYyalUsIX.

COOTBETCTBHH C
HOPMAaTUBHOU
JIOKYMEHTAaIueH,
HABBIKA OCBOCHBI,
HO JIOIyCKaIOTCs
HE3HAYNUTEIIbHBIC
OIIIMOKH,
HETOYHOCTH,
3aTpyAHECHUS IpU
AHAIIMTHYECKUX
onepanusx,
NepeHoce yMeHui
Ha HOBBIE,
HECTaHAAPTHBIE
CUTYALIUH.

COOTBETCTBHUHU C
HOPMAaTHUBHOU
JIOKyMEHTAaIUEH,
CcBOOOIHO
pUMEHSIET
MOJy4YEeHHbIE
HaBBIKH B
CUTYalUIX
MOBBIIIIEHHON
CIIOKHOCTH.

Ixansr OOCHHBAHUA PC3YJILTATOB HpOMe)KYTO‘{HOﬁ arTeCralluuy M HX

OIIMCaHUC:




®opmMa NPOMeKYTOUHOM aTTecTanum: 3a4et (4 cemecTp)

[IpomexxyTounast arrectamusi oOydaronuxcs B Gopme 3auéra MpOBOAUTCS
M0 pe3yJibTaTaM BBITIOJIHCHHS BCEX BUIOB y4eOHOUW pabOTHI, MPEAYyCMOTPEHHBIX
y4eOHBIM IUJIAHOM MO JAHHOM JUCHUIUIMHE (MOAYJII0), IPU 3TOM YUYHUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJISA YCHEBAaeMOCTH B TeueHue cemectpa. OlieHKa
CTENIEHU JOCTHKEHUS OO0YUYarONIMMUCS IUIAHUPYEMBIX pPe3yJIbTaTOB OOy4EeHUS IO
JUCHUIUIMHE (MOJYJII0) TPOBOJMTCS TIpErnojaBaTeieM, BEIYIIUM 3aHATHSA 10
JUCUUIUIMHE  (MOJYJII0)  METOJAOM  JKCIepTHOM  oneHku. [lo  wuroram
MPOMEKYTOUHON aTTECTallMM MO IUCHUIUIMHE (MOJIYJI0) BBICTABIISETCS OICHKA
«3aUTEHO» UIIU «HE 3aYTCHO».

Ixana Onucanune
OLICHUBAHUSA
3auTreHo BreimonHeHsl Bce BUIBI yueOHOW pPa0OTHI, MPEAYCMOTPEHHBIC YUeOHBIM

wi1aHoM. CTyZeHT NEMOHCTPUPYET COOTBETCTBME 3HAHUM, YMEHHi, HaBBIKOB
NPUBEJCHHBIM B TaONUIAX IMOKa3aTelei, omepupyer NpUOOPETCHHBIMH
3HAHWUAMM, YMECHHUAMM, HaBbIKAMH, IPUMEHSET UX B CUTyalUsX MOBBILICHHON
cinoxkHoctu. IIpu 3TOM MOryT OBITH NOMYyIIEHBl HE3HAYUTEIHHBIC OIIMOKH,
HETOYHOCTH, 3aTPYJHEHUS IIPU aHAIMTUYECKUX ONEPALUAX, IEPEHOCE 3HAHUN
Y YMEHUI Ha HOBBIC, HECTAHIAPTHBIC CUTYALUU.

He 3aureno | He BoinmonHeH oauH win Oosiee BUAOB Y4eOHOH pabOThI, MPEAyCMOTPEHHBIX
y4eOHbIM M1aHOM. CTYyZEHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHUM,
YMEHHM, HaBBIKOB NPHUBEIECHHBIM B TaONHIAX IOKa3aTeNel, IOIMyCKalTCs
3HAYUTENIbHBIE OIIMOKH, IPOSBISAETCS OTCYTCTBUE 3HAHUN, YMEHUH, HABBIKOB
10 PsiAy MOKa3aTesel, CTyIeHT UCTIBITHIBAET 3HAYUTENbHBIC 3aTPYIHEHHS TPU
ONEpUPOBAHUU 3HAHUSIMU M YMEHUSIMU MIPU UX NIEPEHOCE HA HOBBIE CUTYAILIHH.

dopMa IPOMeKYTOYHOM aTTeCcTAIMM: IK3aMeH (5 cemecTp)

[IpomexxyTouHast arTecTanusi 00y4Jarmuxcs B opMe dK3aMeHa MPOBOJIUTCS
M0 pe3yJibTaTaM BBITIOJIHEHHSI BCEX BUIOB y4eOHOU paldOThl, MPEAYyCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO JAaHHOM JUCHUIUIMHE (MOAYJII0), IPU 3TOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAaeMOCTH B TeueHue cemectpa. OlieHka
CTETICHU JTOCTIDKCHHS O0YUYaIOIUMHUCS TIAHUPYEMBIX PE3yJIbTAaTOB OOYUYEHHUS IO
JUCHUIUIMHE (MOJYJII0) TPOBOAMUTCS MpEnojaBaTeseM, BEAYIIUM 3aHSATUS IO
JUCUUIUIMHE  (MOJYIK0)  METOJAOM  DJKCIEepTHOW  oneHku. [lo  uToram
MPOMEKYTOUHON aTTECTAllUU MO JTUCIUIUIMHE BBICTABISETCS OLEHKA «OTIUYHOY,
«XOPOIIIO», KYAOBICTBOPUTEIHHOY, «HEYAOBICTBOPUTEIHHO.

Ikana oueHuBanug Onucanue

Beimonuens! Bce Buabl yueOHON paboThl, MpeayCMOTpEeHHbIe paboueit
nporpaMMoii. CTyleHT [I€MOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHHUH, HABBIKOB MPUBEACHHBIM B TaOIUIaX MOKa3aTesel, onepupyer
OtnnyHO PUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMHU, HaBbIKaMH, IPUMEHSIET UX B
CUTyallUsX MOBBILIEHHONH cioXHOCTU. [Ipu 3TOoM MOryT OBITH
JOTTyTIEHBl HE3HAYUTEIbHBIE OMIMOKH, HETOUHOCTH, 3aTPYAHECHUS TIPU
AHAINTUYECKUX OIEpPaLUsAX, MEPEHOCE 3HAHUM M YMEHHU Ha HOBBIE,
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HCCTAHAAPTHBLIC CUTYyalluM.

BrImonHeHs Bce 00s3aTeNbHBIE yCJIOBUS TIOATOTOBKHU CTYACHTa K
IPOMEKYTOUHOM  aTTecTaluM, HpPeJyCMOTPEHHbIE  IPOrpamMMoi
JUCLIUIUINHBEL. OO0yuaromumiics JEMOHCTPUPYET YaCTUYHOE
COOTBETCTBHE CIEAYIOIUX 3HAHNUHN, YMEHHUH, HAaBBIKOB IIPUBEICHHBIM B
Xopoio TabNMUIaX TOKa3aTesiel, omepupyeT NpuOOpPETEeHHBIMU 3HAHHSIMH,
YMEHHUSMH, HaBbIKAMM, NPUMEHSET UX B CUTyalUsIX IOBBIILIEHHON
CJIOKHOCTH. HpI/I 9TOM MOTIYyT OBITE A0MMYUICHbBI HE3HAYUTCIIbHBIC
OHH/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IIPHU AHAIUTHYCCKUX OIICpalusix,
IIEPEHOCE 3HAaHUI U YMEHUM Ha HOBBIE, HECTAHAPTHBIE CUTYALIUH.

BrimonHensl Bce 00s3aTenbHbIE YCIOBUS MOATOTOBKH CTyJIEHTa K
MIPOMEXKYTOUHOM  aTTeCTAllMM, IPEAYCMOTPEHHbIE  MPOrpaMMoOu
JACLUTIIIVHBI. OO6yuatonmiics JEMOHCTPUPYET HEIIOJIHOE
VY I0BIETBOPUTENBHO | COOTBETCTBUE CIEAYIOIIMX 3HAHWI: JOMYCKAKOTCS 3HAYUTEIIbHBIE
OmMOKH, TPOSBISIETCS  HEAOCTATOYHOCTh  3HAHUHM, 1O  psIy
nokasaresei, 00y4aromnicsl UCTIBITHIBACT 3HAUNTENbHBIE 3aTPYAHCHUS
IIPU OIIEPUPOBAHUY 3HAHUSMU IIPU UX NIEPEHOCE HA HOBBIC CUTYALIUH.

He BbIMONHEHBI 00s3aTENbHBIE YCIOBHS IMOATOTOBKH CTYACHTA K
MPOMEXYTOUYHOM  aTTecTallMd, NPEeIyCMOTPEHHbIE  MIPOrpaMMoii
JTUCUHUIUTMHBI, WIA CTYACHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE
3HAaHUW, YMEHHH, HABBIKOB NMPUBEJICHHBIM B TaOIUIAX IMOKa3aTesei,
JIOMYCKAIOTCSI  3HAYUTENIbHbIE OIIUOKH, TMPOSBISETCS OTCYTCTBHE
3HaHWW, YMEHHWI, HaBBIKOB MO psAy TMOKaszareieil, CTyIeHT
WCIIBITHIBACT 3HAYMUTENIbHBIE 3aTPYJHEHUS TIPU  ONEPUPOBAHUU
3HAHUSAMHU U YMEHUSMH MIPHU UX MIEPEHOCE HA HOBBIE CUTYaIUH.

HeynosierBopurenbHO

@doHABI OIEHOYHBIX CPEJCTB MPEJCTABICHHl B NPHIOKCHHSAX K pabodeit
porpamMmme.

7. YueOHO-MeTOoAN4YecKOe U HH(POPMALIMOHHOE o0ecriedyeHHue TUCHMIIMHBI

a) OCHOBHAas JiMTeparypa:

1. bapannuxoBa, M.B. Merponorus, crangaptuzanus, cepTUUKALMS B
ACY: yuebnoe mocobue mns By3oB / WM.B. bapannukoBa, A.B. Jlanmep. - M.:
I'opnast xaura, 2011. - 91 c. - ISBN 978-5-98672-260-3; To e [DJIeKTpOHHbIN
pecypc]. - URL: http://www.knigafund.ru/books/176421

2. PaakeBuu .M., Cxuptinaaze A.I'., JlaktuonoB b.M. Merponorus,

CTaHaapTu3anus u cepTudukanus. YueOHUK s By3oB. — M.: M3nmarenscTBO
MockoBckoro rocyaapctBeHHoro ropaoro, 2003. — 784 c.: un. - ISBN 5-7418-
0201-X; To xe [DEeKTpOHHBI pecypc]. - URL.:

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

0) 1oMOJIHMTE/IbHAas JJUTepaTypa:

1. BocrokoB B.M. Merponorus, crangaptuzanuss U cepTudukanus.
CratucTuyeckoe yNpaBJICHHE KAayeCTBOM U OIIEHKAa SKOJOTMYECKOro pHUCKa
XUMUYECKUX M Ouornpou3BoAcTB: yued. noc. / B.M. Boctokos; HI'TY um. P.E.
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http://www.knigafund.ru/books/176421
http://www.knigafund.ru/books/177868

Aunekceesa. - Huxuuit HoBropon, 2012. - 150 c. ISBN 978-5-93272-984-7; To xe
[DIeKTpOHHBI pecypc]. - URL.:
http://www.nntu.ru/sites/default/files/file/svedeniya-ob-
ngtu/ithtim/obrazovanie/och/bak/19.03.01-
b/pb/metod/Metod_mkisbp pb_19.03.01b_msissukioerhib_up.pdf

2. COopHHK 3aJ1ay U BOMPOCOB 10 Kypcy "dusnvyeckne 0CHOBbI U3MEpPEHUN
u ortanoHsl": M-Bo oOpazoBanus u Hayku Poccum, ®DenepanbHoe TOC.
ABTOHOMHOE o06pa3oBarensHoe yqpemz[eHHe BbICHI. TIpo(. oOpazoBaHUs
"KazaHckuil Hal. uccies. TeXHOJIOrnyeckuil yH-t"'; [cocT. A. @. JIpecBSIHHUKOB,
N. J. Copokuna]. - Kazans: 1U3zn-so KHUTY, 2014. — 180c.; [DneKTpoHHbIH
pecypc]. - URL: http://www.knigafund.ru/books/186755

3. ®epepanbHblii 3ak0H "OO oOecrnedYeHUH E€IUHCTBA HM3MEPECHHI" OT
26.06.2008 N 102-®3 http://www.consultant.ru/document/cons_doc LAW_ 77904

4. ®epnepanbubiil 3aK0H "O TexHUYecKoM peryiupoBanun’ ot 27.12.2002 N
184-d3 http://www.consultant.ru/document/cons_doc LAW 40241/

B) IPOrpaMMHoOe obecrieyeHue 1 HHTePHeT-pPecypcehl:

[lonesHpie  y4eOHO-METOAMYECKHE M  HH(DOPMAMOHHBIE MaTEpHUAIIBI
IIPEACTABIICHbl Ha CaWTaXx:

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

2. CnpaBouHuk MeTposiora http://infom.metrologu.ru/

8. MaTtepuajibHO-TeXHUYECKOe o0ecneyeHne U CIUTIIHHBI

MyneTuMenitHas ayIuTOpUs kadenps «ITpomblnennas
TeriodHepretuka» Aya. AB2415, AB2404 ocHameHHas OpPITEXHUKOM U
MyJIbTUMenna cpeacTBamu (npoekrop, [IK u gp.).

9. MeToanuyeckue peKOMEHAALMHU AJIA CAMOCTOATEIbHON padoThl CTYACHTOB

Mapromnna JILA., Uyraes E.A. Meroanueckne yka3aHus K BBITOJIHECHUIO
7a00paTOpPHBIX PAdOT MO AUCHUILIUHE «MeTposiorusi, TEXHUYECKUE U3MEPEHUS U
yIIpaBJIeHUE Tpoueccamu B sHepretuke». Hanpasnenune noaroroBku: 13.03.01
«TemnosnepreTnka W TEIIOTeXHUKa». — M.: M31-B0 MOCKOBCKOro mojurtexa,
2017.—-48 c.

10. MeToan4yeckue peKOMEeHIalMHU ISl IPenoAaBaTe/is

OcHOBHBIM TpeOOBaHMEM K TMPENOJABAHUIO0 JUCHUIUIMHBI  SBIISETCSA
TBOPYECKHH, TPOOJIEMHO-IUATIOTOBBIA WHTEPAKTUBHBIA TMOJIXO0J, TO3BOJISIFOIIUAM
MOBBICUTh UHTEPEC CTYJICHTOB K COJICP)KaHHIO y4eOHOr0 MaTepuara.

OcHoBHas Gopma M3YyUCHHS M 3aKpEIICHUs 3HAHUW 110 dTON JTUCIUILUIMHE —
JEeKUMOHHAs W IpakThdeckad. llpenmomaBaresib JOJKEH IOCIEIOBATEIBLHO
BBIUMTATh CTYJICHTAM PsJl JICKIMA, B XOJI€ KOTOPBIX CIEAYET COCPEAOTOUYHTH
BHUMAHHME HA KIIFOYEBBIX MOMEHTAX KOHKPETHOTO TEOPETUYECKOr0 MaTrepuala, a
TaK)Ke€ OPTraHW30BaTh MPOBEACHUE MPAKTHUYCCKUX 3aHATHI TaKUM 00pa3oM, 4TOOBI
AKTUBU3UPOBATh MBIIUICHUE CTYJCHTOB, CTUMYJHUPOBAaTH CaMOCTOATEIbHOE
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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/

U3BJICUEHWE WMHU HEO0XoauMoil uH(OpMAlMM U3 PA3JIUYHBIX HCTOYHHUKOB,

CPaBHUTEJIBbHBIM  aHAJIU3

METOJIOB  PELICHUN,

COIIOCTABJICHHUC IIOJYYCHHBIX

pe3ynbTaToB, (POPMYIHUPOBKY U apTyMEHTAIIUIO0 COOCTBEHHBIX B3TJIS0B HA MHOTHE
CIIOPHBIE MPOOJIEMBI.

133791131 dopMbI
Tema ‘-Ie6I}[II>IX CpencTBa 00y4ueHHS Meroner TEK . ero
3aHATHHI Y o p M oOyueHus Y
3aHSITHMN KOHTPOJIS
WNHTepakTuBHAsA .
YrteHue JICKIUH,
Jlekuun Mpe3eHTaus. 3anucu
MeTo]1 Oecebl.
Ha JIOCKE.
Tema 1
NuTepakTuBHas Meton
[IpakTrnueckoe
npe3eHTalus. 3anucu ITOCTAaHOBKH U
3aHATHE
Ha JIOCKE. pellIeHus 3aa4.
CxeMbl 000py10BaHUS
TMexin B BHJIE CJIANJIOB U YreHue JISKIUi,
IJIAKATOB. 3alllCH HA | METOJ OSCeIbl.
Tema 2
JIOCKE.
JlaGopatopHas | OKcrnepuMeHTaIbHas [IpoBeneHue 3ammura
paboTta YCTaHOBKA SKCIEPUMEHTOB | pabOThI
Cucremsl u
) — o0opynoBaHue B Bujie | UreHue ek,
CJaiI0B. 3amucu Ha MeTO]I Oecebl.
JIOCKE.
Tema 3 Meton
[IpakTrnueckoe Pemenue 3agau.
IIOCTAaHOBKH U
3aHATHE 3amnucy Ha JOCKE.
pelIeHus 3aa4.
JlaGopatopHas | OxcrnepuMeHTaIbHas [IpoBenenue 3amura
paboTta YCTaHOBKA AKCIIEPUMEHTOB | PaOOTHI
WNutepakTuBHas .
YreHune JISKIui,
Jlexiumn npe3eHTalus. 3anucu
MeTOJI Oecebl.
Ha JOCKE.
Tema 4
Meton
IIpakTHueckoe Pemenue 3anau. TecroBoe
MMOCTAaHOBKH U
3aHATHE 3amnucu Ha JOCKE. 3aJlaHNe
pelIeHus 3aa4.
NuTepakTuBHas .
YrteHue neKIui,
Tema 5 Jlexuuu Mpe3eHTaus. 3anucu
MeTOJ Oecebl.
Ha JIOCKE.
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[Iporpamma cocTtaBieHa B COOTBETCTBUU C DefepalibHbIM TIOCYJIapCTBEHHBIM
o0pa3oBaTeIbHbIM CTAHAAPTOM BBICHIETO O0pa3OBaHUs [0 HANPAaBJICHUIO
nonroroBku  13.03.01 «Temnmosnepretnka u TEIUIOTEXHHKA» U MPOQUITIO
«9HeprooOecreyeHue npearnpusTuny.

ABTOpBI

Crapmmii npenoaaBaTeb
kadeapsl «[IpombieHHAs TETUIOAHEPTETUKAY /E.A. Uyraes/

[Iporpamma  oOcyxnmena Ha  3acemanun  kadeapel  «l[IpombinuieHHas
TerosHepreTuka». [Ipotokon ot 26 mas 2022 r. Ne 11.

3aBenyromuii kadenpoit «IIpoMbleHHAs TETUIOIHEPTETHKAY
K.T.H., JOLIEHT /J1.A. Maprommn/

PykoBogutens OOIL /E.A. Yyraes/
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[Ipunoxenue 1

CTpyKTypa u coaepkaHue JUCHMILIMHBI «MeTpoJiorus, TeXHH4eCKHe U3MepPeHus U YIpaBJeHue NMPoLeccaMu B
JHEPreTuKe» mo HanpapjaeHUu0 NoAroToBku 13.03.01 «Tenno3HepreTuka U TeMJIOTEXHUKA»

Paznen

Cemectp

Henens

CcEMECTpa

Buap! yueOHoit paboThl, BKIIOYAs
CaMOCTOSTEIbHYIO paboTy
CTY/ICHTOB, U TPYJIOEMKOCTH B
Jacax

Bunpel camocTogaTenLHOM
paboTHI CTYIEHTOB

Dopmbl
aTTecTaIiu

J | II/C | JTab | CPC | KCP

T | K| Pedepar | Kip

6] 3

4-nii cemecTp

Tema

MeTtpoJiorusi. OOBEKTH U METOBI N3MEPESHUN, BUBI
koHTpois. Cpencta usmepenuil. IlorpemHocts
n3Mepennid. O0ecrnieueHrne eAMHCTBA H3MEPCHHM.

4 20

emuHapckoe 3austue. "Cucrema usmepenus CU.
C "C CHu
Omnpe/esieHue MOrpeIHoCTA U 00paboTKa
pe3yapTaToB". Beitaua Tem pedepatos.

4 20

Tema

Ceprudukanus u cranaaprusanus. OCHOBHbIE
MOHATHS, IETTN U 00BEKTHI cepTruKanuu. CHCTeMBI
ceprudukanuy. [IpaBuia u NOPsIOK MPOBEACHHS
ceprudukanuy. OCHOBHBIE ITOHATHS U CHCTEMA
CTaHAAPTHU3ALIUH.

20

Jlabopatopnas pabota. "Jlomycku u mocanku'.

Bcero

5-b1ii cemecTp

Tema

TexHn4yeckue usMepeHus. JINHENHHbIE U YIIIOBBIC
u3MepeHus. 3MepeHus 31NeKTPUUECKUX U MarHUTHBIX
BennuuH. V3Mepenus TeMnepaTypsl.

Cemunapckoe 3anstue. "OnpenencHue
TEIUIOTEXHUYECKHUX ITAPaMETPOB: TEMIICPATYPHI,
JIaBJICHUs, pacxona u ap.".

JlaGopaTopnas pabdota. "[Ipudopsr
TETIOTEXHUYECKOTO KOHTPOJIS 1 0003HaYCHHE
OCHOBHBIX METPOJIOTHYECKUX XapaKTEPUCTHUK' .

Tema

ABTOMAaTHYECKAS] CHCTEMA PEryJIupPOBaHNS U eé

15




anemenThbl. Haznauenne u ocHoBHbIe pyHKIMH ACY.

Crpyxrypable cxeMbl ACP. Bpemennbie
XapaKTEPUCTUKHU TUHAMUYECKHUX 3BEHBEB U CHCTEM.
YacToTHBIE XapaKTEPUCTUKU. THUIIOBBIE
JUHaMH4YecKue 3BeHbsl. CoeIMHEHUs TUIIOBBIX
3BeHbEB. OCHOBHBIE 3aKOHBI PETYIHUPOBAHUSL.
Kpurepuu ycToMUUBOCTH JIMHEMHBIX TUHAMUYECKUX
cucteM. [lokazarenu kauecTBa pOLIECCOB
perynupoBanusi. Beioop tuma u pacuér HacTpoek
ABTOMAaTHYECKOr0 PEryJsiTopa.

CemuHapckoe 3aasTre. "MaTteMaTniecKuii aHamu3
ACY".

Tema

TexHn4yeckue cpeAcTBA yIPaBJIeHUs MPOLECCAMH.
Kaccudukamus TeXHIIeCKuX cpeacTB. CXeMbI

IMOAKITFOYCHHUA NCTOYHHUKOB CUTHAJIa K HOTpe6I/ITeJ'I$IM.

Perynupyroriue 0J10KH, MyCKOBBIE YCTPOKCTBA U
UCIIOJIHUTEIbHBIE MEXaHU3MBI 3JICKTPUUCCKUX
perynsaTopoB. Jlornueckne QyHKIMH U UX
MuHuM#3aiyst. CHHTE3 KOMOMHAIIMOHHBIX CXEM.
MuKponpoLecCOpHBIE CUCTEMBI JIOTHUYECKOTO
VIIPABJICHHUS.

CemuHapckoe 3aHsaTie. 3amuTa pedeparos.

20

\]

10

Bcero

216

18

120

16




[Tpunoxxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUIICKOI OENEPAIIUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJIEHME BBICILIEI'O OBPA3SOBAHIA

«MOCKOBCKHH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUMH ITOJIUTEX)

Hanpasnenue noaroroku: 13.03.01 TennmosHepreTuka v TEIIOTEXHUKA
OIT (mpoduiib): «IHEproodecneueHNe MPeAIPUATHIN
®opma 00yueHHs: 3a0UHas

Kadenpa: «IIpombliieHHas TEMI0IHEPTeTUKA

®OH/] OUEHOYHBLIX CPEJICTB
MO JUCHUIIIUHE

«]Wempwzozuﬂ, mexHuyecKue usMeperusl U ynpaesieHue npoyeccamu 8 IHepeemurKe»

Cocrasg:

1. [Tacnopt (poH1a OIIEHOYHBIX CPEJICTB

2. O1leHOUYHBIE CPEICTBA

3. Temsl peepaToB

4. ®oHJ TECTOBBIX 3aJIaHUH

5. Ilpumepsl 3a1a4 1J11 CEMUHAPCKUX 3aHATUI

6. [IpumepHBIii TIEpeYeHb BONPOCOB IS TPOBEICHUS DK3aMEHA

Mocksa 2022



1. IlacnopTt ¢oHaa OLIEHOUYHBIX CPEICTB

MCTpOJ’IOFI/IH, TCXHUYCCKHUC MBMCPCHHU M YIIPABJICHUC ITPOICCCAMHU B DOHCPI'CTHUKEC

OI'OC BO 13.03.01 TenjioTeXHHKA M TelJIOOHEPreTHKA

KOMIIETEHIIMA

WHJIEKC

O®OPMYJINPOBKA

Hepeqem) KOMIIOHCHTOB

Texnonorus
(popmupoBanus

®opMa OLIEHOYHOT' 0
Cpe/cTBa

Crenenu ypoBHel
OCBOEHHUS
KOMIIeTeHI N1

OIIK-2

CHOCO0EH NMPUMEHSITh
COOTBETCTBYIOIIUI
(bU3HKO-MaTEMAaTHICCKUN
ammapar, MeTO/1bl aHaJIN3a
¥ MOJICTIMPOBAHUS,
TEOPETUYECKOT0 U
IKCIEPUMEHTATIHHOTO
UCCIIEI0BaHUS TIPU
peleHnH
npodecCHOHATBHBIX 3aa4

3HaTh: METOJIUKH cOopa 1
aHaJIM3a UCXOJHBIX JIaHHBIX
JUISL IPOEKTUPOBAHUS
HEPrOOOBEKTOB U UX
3JIEMEHTOB B COOTBETCTBUHU
C HOPMaTUBHOU
JIOKYMEHTalHuen

Jlekuusi, ceMUHAPCKHE
3aHATHUSA,
nabopaTopHbIS
3aHATHUSA, PEIICHUE
CUTyallMOHHBIX 3aJa4,
CPC

DK3aMeH, BBIIIOJIHEHNE
pacueTHOl paboThI 1O
WH/IUBUy A TBHOMY
3aJIaHUIO0

ba3oBblii ypOBEHb:
CHOCOOEH y4acTBOBATh B
cOope u aHanmuse
UCXOJHBIX JTAHHBIX JIJIS
IPOCKTHPOBAHUS
HEProOOBEKTOB U UX
JJIEMEHTOB B
COOTBETCTBHUHU C
HOPMaTUBHOMN
JOKyMEHTaIueH B
CTaHJAPTHBIX
POM3BOJICTBEHHBIX
CUTYyaIHsIX
IToBbIIEHHBIN YPOBEHSB:
CMOCOOEH y4acTBOBATh B
cOope u aHanM3e
WCXO/IHBIX TaHHBIX JUIS
IPOEKTHPOBAHUS
SHEPTOOOBEKTOB U MX
JJIEMEHTOB B
COOTBETCTBUHU C
HOPMATUBHOM
JIOKYMEHTAlUE B
HECTaHIaPTHBIX
IIPOU3BOJICTBEHHBIX
CUTYyaIHAX C UX
MOCTIEAYIOLIUM
aHAJIN30M




OIIK-5

CHocoO€H NMPOBOIUTH
U3MEPEHHS 3JICKTPUICCKHX
Y HEDJICKTPHUUECKUX
BEJIMYHMH Ha 00BEKTaxX
TEIJIOPHEPTETUKU U
TEIUIOTEXHUKH

3HaTh: METOIUKH cOOpa 1
aHaJIM3a UCXOIHBIX JaHHBIX
JUTSI IPOEKTUPOBAHUS
HEProoOBEKTOB U UX
3JIEMEHTOB B COOTBETCTBUU
C HOPMATHUBHOM
JIOKYMEHTalHUen

Jlekuus, cemuHapckue
3aHATHS,
nabopaTtopHbie
3aHATUS, PEILICHUE
CUTYAIIMOHHBIX 33]1a4,
CPC

DK3aMCH, BBIIIOJTHCHHC
pacdeTHO# paboThI 1O
WHIUBUIYATBHOMY
3a/IaHHIO

ba3oBbIi1 ypOBEHB:
CIocoOeH y4acTBOBATh B
cOope u aHanuse
UCXOJHBIX JAHHBIX JIJIS
MPOCKTUPOBAHUS
9HEProoOBEKTOB U UX
AJIEMEHTOB B
COOTBETCTBUHU C
HOPMAaTHUBHOM
JIOKYMEHTalUeH B
CTaHJAPTHBIX
IPOU3BOJICTBEHHBIX
CUTYaIUsIX
[ToBbIIIIEHHBIN YPOBEHb:
CIOCOOEH y4acTBOBATh B
cOope u aHanu3e
MCXOJTHBIX JTJAHHBIX JJIs
MPOEKTUPOBAHUS
SHEPrOOOBEKTOB U UX
3JIEMEHTOB B
COOTBETCTBUU C
HOPMAaTUBHOM
JIOKYMEHTAlUEN B
HECTaH/IaPTHBIX
MIPOU3BOACTBEHHBIX
CUTYalUsAX C UX
HOCIIEAYIOLIUM
aAHAJIU30M




2. OueHOYHBIE CpeICTBA

HaumeHnoBanue Kparkas xapakTepucTrka OlleHOYHOTO [IpencraBieHue OLIEHOYHOTO
OIIEHOYHOTO CPEICTBA cpeacTBa cpencta B POC

Paznnuarot 3amaun 1 3a1aHUS:

a) perpoyKTUBHOTO YPOBHS, TO3BOJISIOLINE
OIICHUBATh U TUATrHOCTUPOBATH 3HAHUE
dakTryeckoro marepuaia (0a3oBbIe MOHATHS,
aNTrOPHUTMBI, (DaKThI) U YMEHHUE TIPABHIIBHO
HUCIIOJIB30BATh CIICIINAJIBHBIC TepMI/IHBI 58
MOHSATHS, y3HABAHHE O0OHEKTOB N3YUYECHUS B
paMKax OnpeIesIEHHOT O pa3jena

JMCIUTIIHHBL;
PasHoypoBHeBbie |0) pEKOHCTPYKTUBHOTO YPOBHS, TIO3BOJISIONINE
yp )P Py P ’ Kommiext pa3HOypOBHEBBIX
3aJa4u ¥ 3a/1aHus OLIEHUBATh U AUArHOCTUPOBATH YMEHMUSI -
3a7a4 U 3alaHul
(P33) CHUHTE3MPOBATh, AaHAIM3UPOBATH, 0000IIATH

(haKTHYEeCKUH U TEOPETUIECKUA MaTepral C

(dbopMyJIUpOBaHHEM KOHKPETHBIX BBIBOJIOB,

YCTAHOBJICHUEM NMPUUYUHHO- CJICICTBEHHBIX
CBsI3€iL;

B) TBOPYECKOTO YPOBHSI, TIO3BOJISIFOIITUE
OLICHUBATh U IMATHOCTUPOBATH YMEHUS,
WHTETPUPOBATH 3HAHUS PA3IUYHBIX 00JIaCTEH,
apryMEHTHPOBATh COOCTBEHHYIO TOUKY
3pEeHMUSL.

Cpe,[[CTBO KOHTPOJIA, OPraHU30BAHHOC KaK
cricnuyajibHas 6€C€IIa neaarorutdcCKoro

VeTHBII ompoc, paboOTHUKA ¢ 00YYAIOIUMCS HA TEMBI,
. ., Bonpock! A1 IOATOTOBKH K
cobecel0BaHNE CBA3aHHBIE C U3Y9aeMOM IUCIUILINHON, U SK3aMeny
(YO) PAaCCUMTAHHOE Ha BHIACHEHUE 00beMa 3HaHUI

00y4YaroIerocs Mo ONpeIeICHHOMY pa3Jieiy,
TeMe, IpolJIeMe  T.11.

Cucrema cTaHIapTU3UPOBAHHBIX 3aIaHUM,

Tect I03BOJISIIOIIAs] ABTOMATH3UPOBATh TIPOLIE .
- POBATL IPOUCAYPY | popy recToBbIx 3amaHmit
(T) W3MEpEHHs YPOBHS 3HAHUI U YMEHUI
00ydJaromerocs.

[IponyxT camocToATenbHON pabOTHI CTYEHTA,
MIPEJICTABISIONINI cOO0M KpaTKoe U3II0KEeHNE
B IIMCbMEHHOM BH/I€ TIOJTYYESHHBIX
pe3yNbTaTOB TEOPETUYECKOTO aHATN3a

oTpesIeNIeHHON HayYHOU (y4eOHO- Tewmsl pedpepaTon
UCCIIEIOBATENbCKOM) TEMBI, I/I€ aBTOP
PacKpbIBaeT CyTh HCCIIEyEeMOM MPOoOIEMBI,
MPUBOIUT PA3TUYHbBIC TOUKU 3PEHHUSI, & TAKXKe
COOCTBEHHBIE B3TJISAIBI HA HEE.

Pedepar
(P)




3. Tembl pedepaToB

OCHOBHBIE METO/BI U3MEPEHMSL.

Ceprudukarnus

Cepruduxanus kak BUJ A€AT€IbHOCTU

CyObexTsl cepTuuKanuu

[Topsinok mpoBeaeHus cepTuuKaim

CepTtudukanus npoyKuuu

[Topsinok nmpoBeaeHus 0043aTeNbHON U JOOPOBOIBHOM cepTU(UKALNN
VYyacTHUKHM TTpoliecca cepTUuuKaLum

X NNk WD =

9. KommnereHnTHOCTH cepTUHUKAIINH

10.Iexnapaius 0 COOTBETCTBUH

11.3HaK cOOTBETCTBUS B CUCTEME CEPTU(DUKAIIUN

12.HaunoHanbeHbINM oprad no ceprudukannu — ['occtanaapt Poccun
13.CpenctBa ceprudukanuu

14.HopmaTtuBHas 6a3a 1o cepruukanuu

15.0OcHOBHBIE CXeMBbI CePTUHUKALIMH MPOTYKIIHH

16.Cucrema kauectBa

17.CepTudukanms u akKkpeauTanus o0beKTa

18. Mepsl, JJIMHBI U YTIIOBBIE MEPHI.

19.1TorpentHoCTh CPEACTB U3MEPEHUN.

20.0OcHOBHBIE BUJIBI TEPMOAJICKTPUUECKUX MMPEOOpa30BaTEIICH.
21.MaHOMETpHUUYECKHUE TEPMOMETPHI.

22.beCKOHTAaKTHBIE CPEJICTBA U3MEPEHUS TEMIIEPATYPHI (IUPOMETPHI).
23. Iuddepennmanbapie MAHOMETPHI.

24 . MaHOMETPBHI.

25.PacxonoMepsl M CYETYMKH Ia30B.

26.MaTeMaThuuecKre MOJICTU TEXHOJIOTHYeCKUX 00beKTOB yrpasienus (TOY).



4. ®oH TECTOBBIX 3aJaHUH

1) Metposorus 3To:

1. Hayka o0 wu3MepeHMAX (QU3MUYECKUX BEIMYMH, METOJAaxX U CpeAcTBax
oOecrniedyeHus: uX eJUHCTBA;
2. Hayka 00 wu3MepeHUsX TEXHHYECKHMX BEJIMYMH, METOJaX U CpEACTBax
oOecrieueHHs UX eIMHCTBA;
3. Hayka 00 u3MepeHHsIX TEIJIOBBIX BEJIMYMH, METO/IaX U CPEAICTBAX 00eCIeUeHHUs
UX €JINHCTBA;
4. Hayka 00 wu3MepeHMSX pa3IUYHbIX BEJIMYMH, METOJAaX U CpeACTBax
NOJATBEPKICHUS UX €IUHCTBA;
2) U3mepenue 3to:

1. HaxoxaeHnue 3HaueHus: GU3HMUECKOW BETUYUHBI PACUETHBIM IYTEM C ITOMOIIbIO
CHelUalbHBIX TEXHUUECKUX CPECTB;
2. HaxoxzaeHue 3HaueHHs] (PU3NYECKON BEIIMYMHBI ONBITHBIM MYTEM C MOMOIIbIO
00pa3IloBbIX CPE/ICTB;
3. HaxoxneHue 3HaueHHs] (PU3MUECKON BEITUYMHBI OMBITHBIM IIyTEM C IOMOIIBIO
CIELMAIbHBIX TEXHUYECKUX CPEACTB;
4. HaxoxneHue 3HauU€HUS UCKOMOW (YHKLUMU OMNBITHBIM IyTEM C HMOMOUIBIO
CHELUATbHBIX TEXHUYECKUX CPECTB;
3) Enununa ¢pusndeckoil BETUYMHBI — 3TO (PU3NYECKas BEIUUHHA!

1. Kotopoii o onpeeneHro NIpucBOEHO 3HaUYE€HHE, paBHOE 1.
2. KoTtopo¥i 1o onpeneneHnio NpucBOCHO 3HAaYEHUE, PABHOE 2.
3. Kotopoii o onpeneneHnio npucBoeHo 3HaueHue, pasHoe 100%.
4. KoTopo¥i 1o OnpeIesICHUI0 NPUCBOCHO 3HAYEHUE, OTHECEHHOE K 1.
4) CpeacTBo Uu3MepeHui 3To:

1. W3MeputenbHbIE NpUOOp, HKCMONB3YEMBIM NpPH M3MEPEHUAX U HMMEIOUIUN
HOPMHPOBAHHBIE METPOJIOTHYECKNE CBOMCTBA.
2. Texuuyeckoe CpeICTBO, HCIOJb3yEMOE IPU HU3MEPEHHUSIX U HMEIoIIee
(UKCHPOBAaHHBIE METPOJIOTUYECKHE CBOMCTBA.
3. CpenctBo H3MEpEHHs, HCIOJIB3YEMOE MPHU M3MEPEHUSAX U HMEIoIIee
HOPMHPOBAHHBIE METPOJIOTMYECKHE CBOMCTBA.
4. TexHnuyeckoe CpeACTBO, HCIOIB3YEMOE MPHU H3IMEPEHUSIX M HMEIOLIEE
HOPMHPOBAHHBIE METPOJIOTMYECKUE CBOMCTBA.
5) U3meputenbHbIi TpubOp 3TO:

1. CpeactBo wu3MepeHHI, MNpeIHA3HAUYCHHOE JJIsi BBIPAOOTKM  CHUTHaja
U3MEpUTEIbHON HH(pOpManuu B (opme, JOCTYMHOM Il HENOCPEACTBEHHOTO
BOCHPUATHS HaOJI01aTEIEM.
2. I3smepuTenbHbli peodpa3oBartesib, MpeAHa3HAYEHHBIN 17151 BHIPaOOTKHU CUTHAJa
U3MEPUTENbHON HH(pOopMaLUH.
3. CpeacTtBo cpaBHEHHMsSI C MEpPOHM, NpeJHa3HAYEHHOE MAJisi BbIPAOOTKM CHUTHaja
U3MEPUTENbHON HHpopManuu B QopMme, AOCTYNHOH Uil HEMOCPEICTBEHHOTO
BOCHIpUATHUS HaOI0JaTeNEeM.



4. CpenctBo mnpeoOpa3oBaHUs CHUTHaNa, MpeIHA3HAUYCHHOE JJII BBIPAOOTKHU
CUTHAJIa  u3MepuTenpbHOM  umHPopManuu B ¢Gopme,  JOCTYIHOM st
HEIMOCPEACTBEHHOTO BOCIIPUSTUS HAOIIOAATEIEM.

6) BcnomorarenbHO€ cpe/IcCTBO U3MEPEHUM 3TO:

1. CpenctBo u3MepeHUs] BEIUYMH, BIAUSIOIUX Ha (PU3MUYECKUE CBOMCTBA JIPYroro
CpeICTBa U3MEPEHUH TIPU €r0 TPUMEHEHHH.

2. CpeacTtBo M3MEpPEHMS] BEIWYUH, BIMSIONIMX HAa METPOJIOTMYECKHE CBOMCTBA
JIPyTrOro CpeACTBa U3MEPEHUM TIPU €r0 TPUMEHEHUH.

3. CpencTBo U3MEpPEHUS BEJIMYUH, BIUSIONIMX HA TEXHUYECKHUE CBOMCTBA IPYroro
CpPEeACTBa U3MEPEHUN MPU €r0 NPUMEHEHHUH.

4. CpenctBo M3MEpEHHUs] BEIWYMWH, BIUSIONIMX HA Pa3/IMYHbIE XapaKTePHUCTUKH
JIPYroro CpeacTBa U3MEPEHUI PH €ro IPUMEHEHHH.

7) Metoapl NpsIMbIX U3MEPEHUM 3TO:

1. MeTton HENMOCpPEICTBEHHOW OILICHKH, MU(PEpeHIMATbHBIA METOJ, HYJIEBOMI
METOJI U METOJ COBITAICHUN.

2. MeTox HEMOCPEACTBEHHOM OLICHKH, HYJIEBOM METOJ M METOJ COBIIAJICHUM.

3. uddepennnanbHblii METOT, HYJIEBON METOJ U METOJ COBIAJCHUM.

4. MeTon HENOCPEICTBEHHOM O1leHKH, TU(dhepeHInaTbHBIA METO/I.

8) [IpsiMbIMH HA3bIBAKOTCS U3MEPEHUSI, IPU KOTOPHIX:

1. Uckomoe 3HaueHrE BETUYMHBI HAXOIAT HEMOCPEICTBEHHO U3 PACUETOB.

2. VckoMoe 3HaueHue BEJIMYMHBI HAXOASAT HEMOCPEACTBEHHO U3 TaOJIHII.

3. UckoMoe 3HaueHNE BEITUYMHBI HAXOIAT HEMOCPEICTBEHHO U3 OMBITHBIX JTaHHBIX.
4. HMckoMoe 3Hauy€HHE BEIMYMHBI HAXOMST HEMOCPEICTBEHHO IO pe3ysbTaTaM
YHCJICHHOTO aHaIu3a.

9) CoBMecTHBIE UBMEPEHHUS ITO:

1. IIpousBogumble OJHOBPEMEHHO M3MEPEHHS JBYX WA  HECKOJBKHUX
Pa3HOMMEHHBIX BEJIMYMH JJIs1 HAXOKIACHUS 3aBUCUMOCTH MEXY HUMM.

2. llpou3BoguMble OJHOBPEMEHHO MW3MEPEHHS JBYX WA  HECKOJIBKHX
OJHOMMEHHBIX BEJIMYMH JJISI HAXOXKICHUS 3aBUCUMOCTH MEXITY HUMM.

3. IIponsBoiMMBbIE N3MEPEHUS IBYX UM HECKOJIBKUX OJJHOWMEHHBIX BEJIWYUH IS
HaXOXJCHHS 3aBUCUMOCTH MEXYy HUMM.

4. IlpousBoauMble OJHOBPEMEHHO HW3MEPEHMS JBYX WIH  HECKOJIbKHX
OJTHOMMEHHBIX BEJIMYUH JJIsI HAX0KJACHUSI KOMIUIEKCa TaHHBIX.

10) Merox coBnazieHus:

1. xapakTepu3yeTcsl COBIAICHUEM BEJINYMH NEPUOJUYECKUX CUTHAJIOB;

2. XapaKTepu3yeTcs HCHOJb30BAHUEM COBIAJCHHUS MapaMETpOB IIKAJI WIHU
NEPUOANYECKUX CUTHAJIOB;

3. XapakTepus3yeTcsi HCIOJIb30BAHUEM COBIAJICHHS OTMETOK IIKal WU
MEPUOIUYECKUX CUTHAJIOB,;

4. HeT NMPaBUIIBHBIX OTBETOB.

11) Meton 3amernieHust:

1. koraa u3mMepsieMyto BEJIMYMHY 3aMEIIAl0T HEU3BECTHOM BEIIMUMHOM;

2. KOTa M3MEpPSIEMYK) BEJIWYMHY 3aMEIIAl0T M3BECTHOU  BEJIIMYUHOW,
BOCIIPOU3BOIMMOM MEPOW;



3. KOorja WU3MEpPSEMYI0 BEJIMYHMHY HU3MEPSAIOT  M3BECTHOM  BEJIMYMHOM,
BOCIPOU3BOIMMOM MEPOW;

4. xorga u3MepsEMYIO BEJIMYUHY COMOCTABIISIIOT C U3BECTHOW BEIMYUHOM.

12) IIpu ncnonp30BaHUU PA3HOCTHOTO METOAA!

1. TpeOyeTcs Mepa, 3HaueHUE KOTOPOM OJIU3KO K 3HAYEHUIO HICTUHHOTO 3HAUCHUS;
2. TtpeOyeTcs Mepa, 3HAYEHHE KOTOPOM OJM3KO K 3HAYEHUIO H3MEpsieMOi
BEJINYMHBI;

3. TpeOyercd BeNMYMHA, 3HAYEHHE KOTOPOM OJM3KO K 3HAYEHUIO H3MEPSIEeMOil
BEJINYMHBI;

4. HET NPaBUJILHBIX OTBETOB.

13) HyneBoit MeTo1 3aKII04aeTCs B CIIEIYIOIIEM:

1. u3MepsieMyl0 BEIMYMHY CpPAaBHUBAIOT C BEJIWYMHOW, 3HAYEHHE KOTOPOM
U3MEPEHO C 3aJaHHON TOYHOCTHIO;

2. HET NPaBUIbHBIX OTBETOB;

3. u3MepseMyl0 BEIWYMHY CpPAaBHUBAIOT C BEJIMYMHOW, 3HAYEHHE KOTOPOH
U3BECTHO;

4. u3MepsIEMYIO BEJIMYMHY CPABHUBAIOT C UCTUHHOW BEJIMYMHOM.

14) PaznoctHbIi win qudpepeHnnanbHbIil METOI:

1. xapakTepu3zyeTrcsi U3MEPEHUEM PAa3HOCTH MEXKAY HU3MEPAEMON BEIUYMHOU U
3aJIaHHOM BEJIMYUHOM;

2. XapaKTEepU3yeTCAd U3MEPECHHEM PA3HOCTH MEXKIAY H3MEpPSIEMOW BEJIMYMHON H
MEpO;

3. HET NMPaBWIbHBIX OTBETOB;

4. xapakTepuszyeTrcsi U3MEPEHHUEM Pa3HOCTH MEXIY H3MEPSEMON BEIUYUMHON U
BEJIIMYMHOM, 3HAYEHUE KOTOPON HEU3BECTHO.

15) U3mepenue mpu MOMOIITY HHTETPUPYIOIIETO H3MEPUTEIHHOTO Mprudopa:

1. sBIIIETCA METOAOM HEMOCPEACTBEHHOM OLICHKH;

2. SIBIIIETCA HYJIEBBIM METOJIOM;

3. HET MPaBWIbHBIX OTBETOB;

4. ABNSE€TCSI METOJIOM CPABHEHUS C MEPOM.

16) [Iponomxute dpazy: «CrnenuanbHbIA 3TAIOH. . .»

1. Bocipou3BoaUT eIUHUILY B OCOOBIX YCJIOBHUSIX U 3aMEHSET MPU ITUX YCIOBHS
IIEPBUYHBIN ITAJIOH.

2. BocrpousBoauT pazMep napameTpa B 0OCOOBIX YCIOBUSAX U 3aMEHSIET MPH 3THX
YCJIOBUS IEPBUYHBIN 3TaJIOH;

3. PaBen enuHuile B 0COOBIX YCIOBHUSAX U 3aMEHSET MPU ITUX YCIOBHS MEPBUYHBIN
ATaJIOH,;

4. Bocipou3BOIUT €AUHUILY B OCOOBIX YCIOBUSX U3MEPEHUSI.

17) IlepBuuHbIif WK CTIEIIUATBHBIN 3TAJIOH Ha3bIBACTCS:

1. penepanbHBIM.

2. OTpPACIIEBBIM.

3. roCy1apCTBEHHBIM.

4. 3aperucTpupOBaHHBIM.

18) DranioH-Komnus mpeaHa3HAYEH JIJIS:

1. mepenaun TexHUYECKOM HHPOpMaLIUK pabOYUM FTAIOHAM.



2. mepeaady pa3MepoB €AUMHUL] U3MEPUTEIBHBIM CHCTEMAM.

3. mepenauu pa3MepoB €AMHUIL U3MEPUTENIbHBIM IPeo0pa3oBaTesiM.

4. mepenayu pa3MepoB eIUHUI] paOOYNM 3TaTOHAM.

20) DranoH-cBUAETENb NIPEIHAZHAYEH JUIS:

1. IIpoBepku COXpPaHHOCTH T'OCYJIApCTBEHHOTO JTAJOHA WM I 3aMEHBl €r0 B
Cly4ae MopYM WIN YyTPaThI.

2. IIpoBepkH HaAEKHOCTH TOCYJaPCTBEHHOT'O TajJOHa U JIJISl 3aMEHBI €T0 B Clly4yae
IIOPYH WJIA YTPATHI.

3. OueHKM mapameTpoB rOCYJIapCTBEHHOTO 3TAJIOHA W JUISL 3aMEHBI €r0 B CIydae
NIOPYY WIH yTPATHI.

4. TlpoBepku TOYHOCTH OOPa3LUOBBIX CPEJICTB M3MEPEHUN U AJS 3aMEHbl €ro B
ClIy4ae IOpYM WIN yTPaTHI.

21) Pabounii »TaqioH MPUMEHSIOT JIJIS:

1. Tlepemaun pasmepa eAUMHUIBI OOPA3IOBBIM CPEJICTBAM H3MEPEHHM BBICIICH
TOYHOCTH;

2. Ilepenaun wundopManuu o u3MepsieMOM OOBEKTE OOpa3IOBBIM CpElICTBAM
VM3MEPEHUH BBICIIEN TOYHOCTH;

3. [lepenauu curHana oOpa3OBBIM CPEACTBAM U3MEPEHUN BBICHIEH TOUYHOCTH;

4. Ilepegaun CBOMCTB €QUHUIBI OOpPA3IOBBIM CPEACTBAM H3MEPEHUMN BBICIIEH
TOYHOCTH;

22) IloBepka cpencTB U3MEPEHUH 3TO:

1. Ompenenenue QenepajbHBIM OPraHOM IOIPELIHOCTU CPEJICTB M3MEPEHU U
YCTAHOBJICHHUsI €70 IIPUTOTHOCTU K IIPUMEHEHHUIO.

2. OnpeneneHue METPOJIOTMYECKUM OPraHOM IOIPEIIHOCTH CPEACTB U3MEPEHUH 1
YCTAHOBJICHHUsI €70 IIPUTOTHOCTU K IIPUMEHEHHUIO.

3. OnpeneneHre KOHTPOIUPYIOIUM OPraHOM MOTPEUTHOCTH CPEACTB U3MEPEHHN U
YCTAaHOBJICHHUSI €70 IPUTOJTHOCTH K IPUMEHEHHIO.

4. OmnpeneneHue CHeNUAIbHON CIy:KO0W MOTPEHIHOCTH CPEICTB HU3MEPEHUN U
YCTAHOBJICHHUSI €70 IPUTOTHOCTH K IPUMEHEHHUIO.

23) Pabouee cpeicTBO UBMEPEHUI MPUMEHSIOT IS

1. U3mepenuii, He CBSI3aHHBIX € NIepeadeil CBOMCTB 00bEKTA.

2. W3mepeHuid, He CBfA3aHHBIX C Tnepenayed HHPopManuu 00 HIMEPSIEMO
BEJINYMHE.

3. I3MepeHuii, CBA3aHHBIX € Nepelayeii pa3MePOB €AMHULL.

4. I3mepenuii, He CBA3aHHBIX C MIEPEAAYeil pa3MepoB €AUHULL.

24) BropuuHble 3TalOHbI [0 HA3HAYEHUIO JIETISATCS Ha:

1. 3TaNOHBI-KONHH, FTAIOHBI CPABHEHUS, ITAJIOHBI-CBUIETEIN U paboune FTaOHbI.
2. 3TaJIOHBI-KOIHH, ITAJIOHBI-CBUAETEIN U pabOUHe STATOHBI.

3. 3TaJOHBI-KOIIUY U ATAJIOHBI CPABHEHUS.

4. 3TaJIOHBI CPABHEHHUS, STATIOHBI-CBUACTEIN U pab0UHe STATIOHBI.

25) YrnoBble MEpHbI BBINOJIHSIOT B BUJIE:

1. mpusm;

2. KOHYCOB;

3. mapajuieJIenuIe10B;

4. nuH3.



26) YrioBbie MEPHI IPETIHA3HAYEHBI J1JIA:

1. XpaHeHus 1 nepeiadn eIUHUIIBI IUNIOCKOTO YIJia;

2. ISl TOBEPKH M TPATYUPOBKU YTIIOMEPHBIX MPUOOPOB U YTIOBBIX MIa0JIOHOB;

3. 1711 KOHTPOJIS YTJIOB U3/IEIIHM;

4. BCe OTBETHI ITPaBUJIbHBIC.

27) KonriieBbie Mephl 00J1a7aI0T CIIOCOOHOCTHIO:

1. ucTUpaThCs MPU UX HAJABUTAHUU OJHY HA IPYTYIO;

2. IPUTHUPATHCS TIPU UX HAJBUTAHUU OJHY Ha JPYTYIO;

3. IpUTUPATHCS TIPU UX COCTUHECHUH;

4. HET NPaBUJILHBIX OTBETOB.

28) IIputupaeMocTs Mep OOBSICHSAETCS:

1. HET MpaBUIIBHBIX OTBETOB;

2. CBOMCTBaMM KPUCTAJUIMYECKON PEIIETKH;

3. UX MOJIEKYJISIPHBIM IPUTSKEHHUEM;

4. UX XUMHYECKHUM COCTABOM.

29) IInockomnapanienbHble KOHIIEBbIE MEPHI JIUHBI:

1. npuMeHSIOT IS Iepefadyu pazMepa OT padouero 3TajoHa €AUHUIIbI JJIMHBI J10
U3JIeIus;

2. MPUMEHSIOT JIA Mepe/laur pa3Mepa OT U3MEPUTEILHOTO MPUOopa 10 U3AeIus;
3. IPUMEHSIOT JIJIs TIepe/ladyu CBOMCTB OT paboyvero 3TajoHa 10 U3AeIIus;

4. HET MPaBUJILHBIX OTBETOB.

30) IlnockomnapanieabHble KOHIIEBBIE MEPBI IJTUHBI IPUMEHSIOT JIJIS:

1. yCTaHOBKU M3MEPUTEIbHBIX HHCTPYMEHTOB U IPUOOPOB HA HAYATBHYIO OTMETKY
IIKAJIbI;

2. yCTaHOBKU U3MEPUTETHHBIX HHCTPYMEHTOB U MPUOOPOB HA HYJIb;

3. HET NMPaBWIbHBIX OTBETOB;

4. NOBEPKU U3MEPUTEIbHBIX THCTPYMEHTOB U IPUOOPOB.

31) llITpuxoBbie MEPHI AJTMHBI UCIIOIB3YIOT B KAUECTBE:

1. 3TanoHoB;

2. 00pa31oBBIX U pabOYMX MITPUXOBBIX MED;

3. B BUJIE IIKaJl U3BMEPUTEIBHBIX MPUOOPOB;

4. BCe OTBETHI IIPaBUJIbHBIC.

32) ENMHCTBO U3MEPEHMUIA:

1.cocTosiHrEe U3MEPEHUH, TIPU KOTOPOM UX PE3YJIbTaThl BEIPAXKEHBI B Y3aKOHEHHBIX
€AMHULIAX U MOTPEIIHOCTH U3MEPEHU U3BECTHBI C 3aJaHHOI BEPOSITHOCTHIO;

2. COCTOSHME U3MEPEHUH, IMpPU KOTOPOM UX peE3yJibTaThbl BBIPAKEHBI B
Y3aKOHEHHBIX E€IWHUIIAX M TOTPEIIHOCTH M3MEPEHUN W3BECTHBI C JOJIEH
BEPOSITHOCTH;

3. COCTOSIHUE U3MEPEHUH, MPU KOTOPOM HX PE3yJbTaThl BBIPAKEHbI €AUHULAX U
MOTPEIIHOCTSX;

4.HeT nIpaBUIIBHOTO OTBETA;

33) Mepa:

1. cpeAcTBO HM3MEpEeHHH, MpeIHa3HAYEHHOE JJIsi BOCHPOU3BEICHUS BEIUYUH
3aJIaHHOTO pa3Mepa;

2. CpelCTBO U3MEPEHHS;



3. CpencTBO M3MEpEHUH, MpeHAa3HAYCHHOE /IS BOCHPOU3BEICHUS (U3UUECKOM
BEJIMYMHBI 33IAHHOTO pa3Mepa;

4. BCce OTBETHI ITPaBUJIbHBIC.

34) U3mepuTenbHbIid peodpa3oBaTel:

I. cpeacTBO uW3MepeHUM, MpelHA3HAYEHHOE [Jisi BBIPAOOTKM  CUTHaja
U3MEPUTENHHON MH(DOPMAIINH;

2. CpeACTBO U3MEPEHU, MpeIHa3HAUYCHHOE I yI00HOH Mepenayuu, 1ajbHEeHIero
npeoOpa3oBaHus;

3. CpeICTBO U3MEPEHUM, MpeHa3HAYEeHHOEe MJisi OOpa0OTKU M XpaHEHHUs, HO He
MOJIJIA0IIEHCS HETTOCPEICTBEHHOMY BOCIIPUATHIO HAOIIOAaTENIEeM;

4. Bce OTBETHI ITPaBUJIbHBIE.

35) U3meputenbHas cucTema:

1. COBOKYIIHOCTh CPEICTB U3MEPEHUI

2. BCIIOMOTATEIbHBIX YCTPOMCTB COEIUHEHHBIX MEXTYy COOOM KaHallaMH CBS3H,
npeaIHa3HaYeHHas Il BBHIPAOOTKH CUTHAJIOB W3MEpPUTEIbHOW WH(MOpManuu B
dbopme ynoOHOM 1Jis1 aBTOMAaTUYECKOM 00paboTKU

3. nepeaauu u ucnoiib3oBanus B ACY

4. BCce OTBETHI ITPaBUJIbHBIC.

36) 1yt npsIMBIX U3MEPEHUM MOYKHO BBIJIEITUTH HECKOJIBKO OCHOBHBIX METO/IOB:

1. MeTo/ HEOCPEACTBEHHOM OLIEHKH;

2. mudpepeHnnanbHbI METOT;

3. HyJIEBOM METOJ U METOJ] COBIAJICHUI;

4. Bce OTBETHI TPaBUJIbHBIE.

37) AGcomtoTHOE N3MEpEeHue:

1. ocHOBaHO Ha MPSAMBIX U3MEPEHUSIX OAHOUN WM HECKOJBKUX OCHOBHBIX BEIUYUH
Y MCTIOJIb30BAaHUM 3HAYCHUHN (U3HUECKIX KOHCTAHT;

2. OCHOBaHO Ha KOCBEHHBIX H3MEPEHHUAX OJHON WM HECKOJIbKMX OCHOBHBIX
BEJTUYHH U UCTIOJIh30BAHUN 3HAYCHUH (PU3NUECKUX KOHCTAHT;

3. OCHOBaHO Ha COBOKYIIHBIX H3MEPEHUSIX OJIHOW WJIM HECKOJIbKUX OCHOBHBIX
BEJINYMH U UCTIOJb30BAHUU 3HAYEHUN (PU3NUECKUX KOHCTAHT;

4. OCHOBAHO Ha MPSAMBIX U3MEPEHUAX OJTHOW U TOJIBKO OJHON BEJIUYUHBI.

38) OTHOCUTENLHBIM Ha3bIBACTCS:

1. u3MepeHrue OTHOIICHHUS BEJIMUUHBI K IPYTrOol BETUUUHE;

2. U3MEepEeHNEe OTHOIICHHS BEJIMYMHBI K OJJHOMMEHHOW BEJIMYWHE, UTPAIOIIEH POJIh
€ AMHULIBI;

3. W3MEHEHUs BEIMYMHBI 1O OTHOLICHHID K OJHOMMEHHOW BEJIUYMHE,
IIPUHUMAEMOM 32 UCXOJHYIO;

4. npaBUJIBHBIE OTBETHI | U 2;

S. IpaBUJIbHBIE OTBETHI 2 U 3.

39) K moxaspIBaroM HM3MEPUTEIBHBIM MPUOOpaM HETOCPEICTBEHHOW OIICHKH
OTHOCSITCS

1. MaHOMETPBI, TUHAMOMETPHI, OAPOMETPHI;

2. pacxoJ0Mepbl, TATOMEPHI, HATOPOMEPHI, KUJIKOCTHBIC TEPMOMETPHI;

3., aMIIepMEeTPbl, BOJIBTMETPBI, BATTMETPHI, (ha30METPHI;

4.BCe OTBETHI BEPHBI



40) MeTo pOTUBONOCTABIICHHUS:

1. xapakTepu3yeTcs COBIIaICHUEM BEJIMUUH NEPUOJUUECKUX CUTHAJIOB;

2. XapaKTepu3yeTcs HCMOJb30BAHUEM COBIAJICHUS TapaMETpoOB 1Kl WU
NEePUOANYECKUX CUTHAJIOB,;

3. XapakTepuzyeTcsi HCIOJIb30BAHUEM COBIIQJICHHS OTMETOK IIKal WU
MEePUOANYECKUX CUTHAJIOB,;

4. u3mepsieMasi BeJIMYMHA M BEJIMYMHA, BOCIIPOU3BOIUMAsT MEPOU, OJJHOBPEMEHHO
BO3JICHCTBYIOT Ha MPUOOpP CpaBHEHHS, C MOMOIIBI KOTOPOTO YCTaHABJIMBAIOTCS
COOTHOILICHUS MEXIY STUMHU BETUYUHAMH.

41) Merp:

1. enuHUIIA TJTUHBI

2. eAMHUIIA CUJIbI TOKA

3. eIuHHIIA BPEMEHU

4. eIMHUIIA MACCHI

42) Kanpgena:

1. equHuLIa BpeMEHU

2. €IMHUIIA CUJIBI CBETA

3. €AMHUIIA JTHHBI

4. eqMHUIIA MACCEI

43) CekyHpa:

1. enuHuUIIa BpEMEHU

2. eAMHUIIA CUJIbI TOKA

3. eIMHUIA JJIUHBI

4. eTMHUIIA MACChBI

44) DTanoH cpaBHEHUS:

1. IpUMEHSIOT JJ1s1 CIUYEHUS ATAJIOHOB;

2 TPUMEHSIOT JJIs1 BHIYMTAHUS STAJIOHOB

3. MPUMEHSIOT JJISI CJIOKEHUS STAJIOHOB

4. NpUMEHSIOTCS JJIsl yTOUHEHHS 3TAJIOHOB.

45) O0Opa31oBoe CPeICTBO U3MEPECHHUII:

1. mepa, ciayxanui JUisi TMOBEPKM MO HUM JPYTUX CPEJACTB HM3MEPEHHUU U
YTBEPKJCHHbBIE B KAUECTBE 00PA3II0BbIX;

2 W3MEPUTENIbHBIM MpUOOp, CIyX)alui Il TOBEPKU MO HUM APYTUX CPEICTB
U3MEPEHUH 1 yTBEPXKICHHBIE B KAUECTBE 00PA3II0BhIX;

3. U3MEpUTENIbHBIM TpeoOpa3oBaTeib, CAYXKAIIMK JUIsl TTOBEPKU 0 HUM JPYTUX
CPEACTB U3MEPEHUN U YTBEPIKIECHHBIEC B KAUECTBE 00Pa3IOBBIX;

4. Bce OTBETHI BEPHBI

46) CpeacTBo U3BMEPEHUH ITO:

1. TexHuueckoe CpEICTBO, HCIOJb3YyEMOE NPU HW3MEPEHUHM H HUMEKOUIEe
HOPMUPOBAHHBIE METPOJIOTUYECKHE XaPAKTEPUCTUKH.

2. W3MmepurenbHass CUCTEMa, HCIOJb3yeMass IMPU U3MEPEHUU U UMeEronas
HOPMUPOBAHHBIE METPOJIOTUYECKUE XaAPAKTEPUCTUKH.

3. TexHUYECKOE CPEICTBO, HCMOJb3yeMOE TMpPU M3MEPEHUUM U UMEoIIee
(bUKCHUPOBAaHHBIE METPOJIOTUYECKUE XAPAKTEPUCTUKH.



4. TexHMYECKOE CpPEACTBO, HE HMEIOIIEE HOPMHPOBAHHBIX METPOJOTHYECKHX
XapaKTEePUCTHK.

47) O6pa3ioBbie CpeACTBA U3MEPEHUN ITO:

1. Mepsl, u3mMeputTenabHble MPUOOPHI MM MPeoO0pa3oBaTeN, YTBEPKICHHBIE B
KAa4eCTBE ITAJIOHOB.

2. Mepsbl, yTBEpKJICHHBIE B Ka4eCTBE 00pa3IIOBbIX.

3. Mepsbl, u3MepUTeNbHbIE MPUOOPHI WM MpeoOpa3oBaTenu, YTBEP)KICHHbIE B
KauecTBe 00pa3IOBbIX.

4. VI3amepuTtenbHble TPUOOPHI, YTBEPKICHHBIE B KAU€CTBE 00Pa3IOBBIX.

48) Ilepenaua pa3mepoB eAUHUIBI (PU3UUECKON BEIIMYMHBI OT 3TAJOHA K paboyum
CpeACTBaM U3MEPEHHUS IPOU3BOJUTCA B COOTBETCTBUH C:

1. THIIOBO# CXEMOM;

2. paboueil cxemoii;

3. MOBEPOYHOM CUCTEMOM;

4. IOBEpOYHOM CXEMOIi;

49) HopmupoBaHre METPOJIOTHYECKHUX XapaKTEPUCTUK 3TO:

1. KauecTBeHHOE 3a/1aHNE ONPEAEICHHBIX HOMUHAIBHBIX 3HAYEHUN U TOITYCTUMBIX
OTKJIOHEHUH OT 3TUX 3HAYEHHUI.

2. YcIoBHOE 3aJjaHuE€ ONPEACIICHHBIX HOMHUHAJIBHBIX 3HAYEHUN W JOILYyCTHUMBIX
OTKJIOHEHHUH OT 3TUX 3HAYCHUU.

3. KonuyecTBEeHHOE 3aJaHUE OIPEAECICHHBIX HOMHUHAIBHBIX 3HAYEHUW U
JOMYCTUMBIX OTKJIOHEHHH OT 3TUX 3HAYECHUII.

4. 3agaHue A0MyCTUMBIX OTKJIOHEHUN OT MPUOIMKEHHBIX 3HAYCHUH.

50) BHenrHuM npu3HAKOM aHAJIOTOBBIX WU ITUGPOBBIX TPUOOPOB SIBIISICTCS:

1. Hannure aHamoroBoro uin udpoBoro ycTpoucTaa.

2. Hanuuune aHanoroBOro perucTpUpyrOUIEro YyCTPOUCTBA.

3. Hammuwme  aHamoroBoro  wWid  OU(PPOBOTO  TOKA3BIBAIOIIETO  WIIH
PErUCTPUPYIOLIETO YCTPOUCTBA.

4. Hannuue 1upoBOro noka3bIBaroLIEro yCTPOHUCTBA.

51) AHanoroBsie MOKa3bIBAIOIINE YCTPOMCTBA AJEKTPOHHBIX MPUOOPOB 3TO:

1. DnekTpomMexaHUYeCKUui IpeoOpa3zoBaTENb.

2. DneKkTpoMeXaHWYecKuil  mpeoOpa3oBaTellb U aHAJIOIOBOE  OTCUETHOE
YCTPOUCTBO.

3. UmnynbCcHBIN TpeoOpa3zoBaTeb U aHAJIONOBOE OTCUETHOE YCTPOMCTBO.

4. DnexTpuuecKuil mpeoopa3oBaTesib U PETUCTPUPYIOIIEE YCTPOUCTBO.

52) lludpoBoe 0TCUETHOE YCTPONUCTBO COCTOUT M3:

1. [IBeTOBBIX HHAUKATOPOB U aJIPaBUTHBIX WHIUKATOPOB.

2. ndpoBbIx 3HAKOBBIX MHJIUKATOPOB M AHAJIOTOBBIX HHIUKATOPOB.

3. AndaBUTHBIX HHIUKATOPOB.

4. IlndppoBhIX 3HAKOBBIX HHAUKATOPOB U a(PaBUTHBIX WHIUKATOPOB.

53) ToyHOCTH aHATIOTOBBIX MPUOOPOB OTPAHUUUBAETC:

1. [lorpenrHoCcTsIMU U3MEPUTENBHBIX TPEOOpa3zoBaTENCH.

2. [lorpemHoCTsIMU U3MEPUTEIBHBIX TPUOOPOB.

3. I[lorpemHoCcTsIMU U3MEPUTEIBHBIX CUCTEM.

4. ITorpemHOCTMH U3MEPUTEIIBHBIX KOMILIEKCOB.



54) IlpuBeneHHast HOTPEIIHOCTH TPUOOPA — ITO:

1. oOTHOmIEHWE B TPOIEHTAaX aOCOJMIOTHOM TMOTrPEIIHOCTH TMpubopa K
HOPMHPYIOLIEMY 3HAYEHUIO;

2. OTHOIIEHUE B E€AMHULIAX W3MEPSEMON BEIMUYMHBI AOCONIOTHOW MOTPEITHOCTH
npudopa K HOpMUPYIOIIEMY 3HAUYEHHUIO;

3. OTHOIIEHHE B TPOLEHTAaX OTHOCUTEIBHON morpemHocTd npudopa K
HOPMHUPYIOLIEMY 3HAYEHUIO;

4. OTHOIIIEHHE B MPOIEHTaX MOMPABKU MPUOOpa K LIEHE JACICHHUS.

55) OTHOCHUTENBbHAS OTPEUTHOCTh MIPUOOpa — ATO:

1. oTHOIIEHHE aOCOMIOTHON MOrPEIIHOCTH MPUOOpa K MPUOIMKEHHOMY 3HAYEHUIO
U3MEPSEMON BEJIMYHHBI.

2. OTHOIIEHHWE OTHOCUTEIBHOM TMOTrPEelHOCTH npubopa K HCTUHHOMY
(1eMCTBUTENHHOMY) 3HAUEHUIO U3MEPSEMOU BEITUUYUHBI.

3. OTHOIIIEHHE TOYHOCTH MPUOOpa K UCTUHHOMY (JACHUCTBUTEIHHOMY) 3HAYCHUIO
M3MEPSEMOMN BEJIUYUHBI.

4. orTHomieHWEe  aOCONIOTHOM  NOrpPEemIHOCTH  Npudbopa K  HCTHHHOMY
(1eCTBUTELHOMY ) 3HAUEHHUIO U3MEPSEMON BETUUNHBI.

56) AGcontoTHast MOTPENTHOCTh TPUOOpa 3TO:

1. pa3HOCTh MEXay MOKa3aHUSMHU MpHOOpa U UCTUHHBIM 3HAYEHHUEM HU3MEPSIEMOi
BEJINYWHBI;

2. HET MPaBUILHBIX OTBETOB,;

3. pa3HOCTh MEXy TTOKa3aHUSIMU IprOOpa U MEpoil.

4. pa3HOCTh MEXKy MOKa3aHUSIMHU MPUOOpa U MOMPABKOM K MOKa3aHUSIM MpUoopa.
57) IloBepka cpencTB UBMEPEHUM ATO:

1. HET npaBUIIBHBIX OTBETOB;

2. ompeAelieHHe MOrPEIIHOCTEN CPEACTB HW3MEPEHHH M YCTAHOBIEHUE €ro
TOYHOCTH;

3. omnpeaeneHWe METPOJOTHYECKOW OpraHu3alMed MOTPEIIHOCTEW CpPEACTB
U3MEPEHUN U YCTAHOBIIEHUE €r0 MPUTOJHOCTH K TPUMEHEHUIO;

4. onpezesieHre MONPAaBOK K MOKa3aHUSAM CPEJCTB U3MEPEHHUI U YCTaHOBJIEHHUE €TI0
IPUTOAHOCTH K MPUMEHEHHUIO.

58) IlorpemHocTs Mepbl XapaKTEPU3YyeT:

l. oTnuyMe HOMHUHAJIBLHOTO 3HAYEHUSI MEPbl OT MWCTUHHOTO 3HAYCHUS
BOCIIPOM3BOIMMOM €10 BEJIMYUHBI;

2. OTAMYME 3HAYECHUS MEPBI OT UCTUHHOTO 3HAYEHUS U3MEPSIEMOM BEJIMYNHBIL;

3. OTAMYME HOPMAJILHOTO 3HAYEHUS MEpPbl OT JIEWCTBUTEIBHOIO 3HAYCHHS
BOCIIPOM3BOJIMMOM €10 BEIMUUHBI;

4. nonpaBKy K HOMUHAJIbHOMY 3HAaYE€HHUIO MEPHI.

59) TouHOCTH CPEACTB U3MEPEHUM 3TO:

1. kaduecTBO, OTpaXkarolllee TOUYHOCTh ONPEEIEHUS €r0 NOrPEIHOCTH;

2. KauyecTBO, OTpaXkarolee OJIM30CTh K HYJIIO €ro MOTPEIIHOCTH;

3. HEeT NPaBUIIbHBIX OTBETOB;

4. Ka4ecTBO, OTPAXKAIOILIEE HAJTUYKME Y HETO MOTPEUTHOCTH.

60) Temmeparypa 310:



1. TexHuueckuil mapamerp, KOJIMYECTBEHHO XapaKTEPHU3YIOUIMA Mepy CpeaHein
KMHETUYECKOW HHEPTUU TEIUIOBOTO JBMIKEHHUS MOJICKYJ KaKoro-iu0o Tena WU
BEIIIECTBA.

2. @usuyeckas BEJIMYMHA, KAYECTBEHHO XapaKTEpU3YIOIIash Mepy CpeaHeu
KUHETUYECKOW SHEPruu TEIUIOBOTO JABMXKEHUSI MOJIEKYJl KakKOro-iu0Oo Tejla Wiu
BEIIIECTBA.

3. @®usnueckas BeJIMYMHA, KOJMYECTBEHHO XapaKTEPHU3YIOWIAs MEpPYy CpeaHel
KMHETUYECKOW SHEPruu TEIUIOBOTO JABMIXKEHUSI MOJIEKYJl KaKOro-iu0o Teina Wiu
BEIIIECTBA.

4. ®usnueckas BEIWYMHA, KOJIMYECTBEHHO XapaKTepu3ylollas Mepy CpeaHen
KMHETUYECKOW DHEPruu TEeIJIOBOTO [BMXKEHUS MOJIEKYJl KaKoro-imbo Teia B
TBEPJIOM COCTOSIHUU.



5. Ilpumepsnl 32124 AJI1 CECMUHAPCKUX 3AHATHH

1. Omnpenenure aOCOMIOTHOE W OTHOCUTEIHLHOE HW3MEHEHHE TMOKa3aHUM
ra3oBOro  MaHOMETPUYECKOIO  TEPMOMETpPA,  BBI3BAHHOE  HM3MEHEHUEM
O0apomerpuueckoro nasienus ot 100,45 mo 96,45 xlla. Illkama mpubopa 0 —
100°C, uTo cOOTBETCTBYET M3MeHeHuto AasieHus ot 0,67 mo 0,92 Mlla. [Ipubop
nokasbiBaet Temrepatypy 80 °C. IlIkana npubopa paBHOMEpHas.

Pemenune: M3menenue Gapomerpuueckoro nasieHusi coctaiser 4 klla.
Tak kak HU3MeEpUTENIbHbIE MPUOOPHl MAHOMETPUUYECKUX TEPMOMETPOB H3MEPSIOT
n30BITOYHOE JaBJICHUE, TO MOKa3zaHus mnpubopa OynyT 3aBbimiensl Ha 4 klla.
[IIxana ra3oBoro TepMOMETpa paBHOMEpPHAs, U MO AABJICHUIO JUAIA30H IIKAJIbI
cocrapisier 250 klla. Takum oOGpa3om, mokazaHus TepMomeTpa OyAyT 3aBBIIICHbI

4
Ha 100 - 750 = 1,6°C. AGcomtoTHas morpemHocTs Ha oTMeTke 80 °C

8= +16 100 = +2%
~ 80 e
2. SApkoctHas TeMIeparypa CIINTKA MeTaJuia, A3MEepeHHas

KBa3MMOHOXPOMAaTHYECKUM MMHPOMETPOM B IIATH PA3TMYHBIX TOUKAX, OKa3ajaach
caenyromeit: 975, 1005, 945, 950, 987 °C. Ilomaraem, 4TO AEHCTBUTENbHAS
TeMIlepaTypa BO BCEX TOUYKAaX OJMHAKOBAa. Pa3HWIIa B SIPKOCTHBIX TeMIepaTypax
BbI3BaHA CUCTEMAaTHYECKOM MOTPEIIHOCTHIO 32 CUET OKUCIIOB HA MMOBEPXHOCTH.
Onpenenute noBepUTENbHBIA MHTEpBaN s p=0,9, ecnu ObL10 mpousBeneHo 10
U3MEpPEHUN TeMIlepaTyphl CIIUTKA:

Tabmuma 1

1 1 2 3 4 5 6 7 8 9 10

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

Pemenue: [1o cBoel npupoie MOTPEMIHOCTD 32 CUET HEMOJHOTHI U3ITyUYEHHUS
SBJISIETCS. CHUCTEMATHYECKOM, OJHAKO 3HAYEHUS €€ W3MEHSIIOTCS Clly4yalHbIM
o0pa3oM, B CBSI3M C OSTUM UHCJICHHAash OIEHKA JOJKHA MPOU3BOJUTHCS
CTaTUCTUUECCKUMH MeToaamMu. [IOCKOJIbKY 4YHCIO HM3MEpPEeHH HeOOoJIbIIoe, TO
00pabOTKy pe3yJbTaTOB CleyeT MPOU3BOJAUTH MO (opMysnaM pacmpeeieHus
Creronenta. Hanbosee BeposiTHOE 3HaUEHUE TEMITEpATyphl cliuTKa X9 =972,4 °C.

Jucnepcus D = 633,8(°C)?  kospdurment t,=2,13, momymmpuHa
noBeputenbHoro  uHTepBana  €p=23,98°C.  CnemomBarenbHo, nna  p=0,9
noBepuTenbHbIA nHTEPBAT 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 noBepurtenbHbii uHTEpBAI 962 °C <t < 9844
°C. lllupuna 1OBEpUTEIBHOIO UHTEPBAJIA YMEHBIIIUIACH, OOJIee YeM B 2 pasa.

3. Kakum 00pa3om OIIEHUTh MOTPEUIHOCTh U3MEPEHUSI TEMIIEPATYyphl, €CIIU
W3BECTHO, YTO IS MEIHOTO TepMoMeTpa compoTuBieHus Ry = 49,95 Om u
a*=4,25-10° K. I'paxyupoBounsle Tabmuubl cocTaBieHsl it Ry = 50 Om n
a=4,28-10° K.




Pemenue: IlorpemHocTh, BO3HHKAIONIAS B PE3yJIbTaTe TOro, 4To Ry =
4995 Om u 0*=4,25-10° K, Oymer cucremaruueckoii. Temmeparypa,
orpeziesieHHas! 10 TPaayHupOBOUIIBIM TaOIHUIIAM,

t* = M
Rya
JleicTBUTENIBHAS TEMIIEpaTypa
. _ (R —Rp)
~ Rpa*

[TonmpaBka k MokKa3zaHUsIM, ONIPEACICHHBIM O TPaIyUPOBOUYHBIM TaOIUIAM,
* * *
. (Rf —Rg)  (Rf —Ry)

t—t
RSa* Roa
Jis Rf = 49,95 Omu t*=100°C
74,40 — 49,95 74,40 — 50,00

t =100+ = 101,04 °C.

4995-425-10"3 50,00-4,28-1073

[TorpentHOCTh MMEET TOCTOSHHBIN 3HAaK, M TIO3TOMY MBI €€ YYHTHIBAacM,
BBEJIS ITOIIPABKY B M3MEPEHHOE 3HAUCHUE TEMITCPATYPhI.

4. Tlpu WCIIBITAHUU U3MEPUTEIBLHON CHUCTEMBI TU(DMAHOMETP — BTOPUYHBIH
[TpuGop B HOpPMaJBHBIX YCIOBHSX SKCIUTyaTalldd NPUOOp YCTAaHABIUBAJCSA B
KOHECUHOW TOYKE IIKAJIbl IIPH CIACAYIONIUX 3HAYCHUSAX Iepernaja JaBlIeHUs Ap; Ha
BXOJI¢ B TU(MaHOMETD:

1 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 ObUIO M3MEHEHO HAIPsDKEHHE MUTAHUSI M3MEPUTEIBLHON CHCTEMBI Ha
+10% Usown. Ilpu 3TOM nipubOp yCTaHABIMBAJICA B KOHEYHOM TOYKE IMIKAIbI MPHU
CIIEAYIONIMX 3HAUYEHUAX Iepenaaa AaBieHust Ap;, Ha BXoJe:

1 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

OueHuTe NOrpelIHOCTh MOKA3aHUM U3MEPUTEIIBHON CHCTEMBI, BBI3BAHHYIO
OTKJIOHCHUEM HaNpsDKeHUs nuTanus. Kak Ha3pIBaeTCs 3Ta NOTPEIIHOCTh?

Pemenne: Onpenenum OLEHKY HamOoJiee BEPOATHOIO 3HAYEHHUS TNepenaaa
JIABJICHUsI, COOTBETCTBYIOIIETO KOHEYHOM TOYKe IMIKajdbl mnpubopa, TMpu
HOPMAJIbHBIX YCJIOBHSIX 110 opMyJie:

n
B 12
X =— X
n

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

Ap =

672
= T = 84 klla.

Haiinem oueHky HamOoJjiee BEpOSTHOIO 3HAUEHMS Iepernaja NaBJIeHUs IpU

HaIpsbKeHUH nuTanus, coctapiisitoeM +10 % Usow:
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, MOXKHO HAWTH OLEHKY HamOoJee BEpPOSITHOIO 3HAYCHHS
NOTPENIHOCTH B KOHEYHOM TOYKE IIKAaJbl, BEI3BAHHOW M3MEHEHUEM HaIPSHKEHUS
NUTAHUS U3MEPUTETBHON CUCTEMBI:

A= Ap* — AP = 83,8 — 84 = —0,2 kIla.

OTa NOrpemHOCTh Ha3bIBA€TCA JONOJIHUTENBHOW, TaK KaK OHA BBbI3BAaHA
OTKJIOHEHHEM OJHOW W3 BIMSIOUIMX BEJIWYUH (HAOPSIKEHHUS [HTAHHUS) OT
HOPMAJIbHOTO 3HAYEHUS.

1. YyBCTBUTENBbHBIM 3JEMEHTOM MAaHOMETpAa  SBJISETCA  CHUIIb(OH.
VYpaBHOBemIMBaHUE JaBlIeHUs (Pa3HOCTU JIABJIEHUW) OCYILIECTBISAECTCA 3a CYET
yOPYroro MNpPOTUBOACUCTBUS CHIb(OHA M MPYXKHUHBI, IP(HEKTUBHASA ILIOMIATb
cunbdona S,y = 31,5 Mm%, skecTKOCTh mpyxkuH Ky=9,20 H/MM, )KeCTKOCTh OJHOTO
rodpa cuibona k BozaeiicTButo oceBoro ycumus Ke = 0,25 H/mm, uncno rodp 8.
[Tpn mepemMenieHun CTPEIKH MAaHOMETpa OT Havaja J0 KOHIA IIKaJdbl JOHBIIIKO
cuinb(doHa nmepemeriaercs Ha h = 4,5 Mmwm.

Omnpenenure npeaensl U3MEPEHU MAHOMETPA.

Pemenne: CymmapHast )K€CTKOCTb IPY>KUHBI U CHIIb(OHA

Ku=Ku+Ken=9,20+0,25-8= 11,2 H/mwm,
rJIe N — 9ucio rodp.

[IpoTtuBOIEHiCTBYIOIEE YCUITHE, CO3/IaBAEMOE TIPYKUHON U CHIIB(OHOM TIPH
ckatun X Ha h = 4,5 mwm,

Frnp = Kwh=11,2-4,5=50,4 H.

OnpenenuM, Kakoe AaBieHHE Ha CUWIb(OH Tpedyercs, 4TOOBl CO31aTh
yCWIIME, PaBHOE MPOTUBOACHCTBYIOIIEMY:

p=Fup /S =50,4/31,510°=1,6-10°I1a,
CnenoBarenbHO, nipeaensl uamepenus manomerpa 0 — 1,6 MlI1a.



2. B xonokonpHOM miipmanomerpe (puc. 1) ¢ TOHKUMU
CTEHKaMM YPaBHOBEUIMBAHUE KOJIOKOJIA OCYILECTBIAETCS
3a cuet JedopManuu npy>KUHbI (BBITATKUBAIOIIECH CHIION
AKUIKOCTH MOKHO NpeHeOpeub). U3meHnuTcs nu
ko3(ppunreHT npeoOpazoBaHus qudpmanomMerpa, eCiu
YTSKEIIUTH KOJIOKOJI IIPU HEU3MEHHOM JIMHEUHON
XapaKTEPUCTUKE TIPYKUHBI?

puc.1

Pemienne: Koadduinmentr mnpeoOpazoBaHus He
U3MEHUTCS. DTO MOXHO JI0Ka3aTh cleAyromuM oopa3oM. [Ipu HyneBoM mepemase
KOJIOKOJI BUCHUT Ha PACTAHYTOM MPY>KWHE, NJIUHY KOTOPOM B ITOM IMOJIOKEHUU
o6o3naunMm uepe3 x. [lpu sToM Bec komnokosa G YpPaBHOBEIIMBAETCS CHIION
YOPYTOCTU MPY>KUHBI

G =K,x,

rae K, — ynenbHas )KECTKOCTh IPYKUHBI.

[Tpu pasHOCTH maBieHUN Ap KOJIOKOJ MOAHUMAETCS Ha AX, U YCIOBUE €ro
paBHOBECHSI 3AIHIIIETCS B BUJIC

G = ApF + K, (x — Ax),

rae [ — mnomans THa KOJIOKOJIA.

BrrauTas u3 01HOTO ypaBHEHUS JPYToe, MOIydaeM

ApF = K Ax .
CrnenoBatenbHo, Kod(D@uimeHT mpeoOpa3oBaHus OyIeT OMNpeNesThCs

BBIPAKECHUEM
Ax F
5= Ap K.’
T.€. OH OKa3bIBAETCS HE 3aBUCSIIMM OT BECA KOJIOKOJA.
3. Kakoil pgomxHa OBITh JKECTKOCTb TMPYXKUHBI B  KOJOKOJHbHOM
nidmaHomMeTpe ¢ MPYKUHHBIM ypaBHOBEIIMBAaHUEM, YTOOBI U3MEHEHHUE TIepernajia
nasyienud ot 0 no 1,6 xIla BeI3bIBaIO niepemenieHne kookona Ha 4 mm? Jluametp

Kostokosa 50 mm.

Pemienue: JIng pacdeta  MOXKHO  BOCHOJIB30BaTbCsl  YPAaBHEHHUEM,
CBSI3BIBAIOIIUM IIE€pPEMA/l 1aBIeHUS Ap U IepeMellleHre Kolokona Ax (CM. perieHue
3agaun No2):

Ax = Ap— , orxyna K =A—pF
p Ky’ yAa B = -
[Toncrapnss 3ajaHHbIC 3HAUCHUS, TTOJTyYaeM
Ap 1600 -9,80665 (0,05)?

— " F =
Ax 4-10-3 4

H
K, = 7698 —.
M

4. Y s1eKkTpocWIOBBIX IpeoOpa3oBaTeneil ycTpoicTBa OOpaTHOW CBS3H
MOTYT OBITh JIByX Pa3HOBUJHOCTEH: MarHUTORJIEKTPUUECKONH CUCTEMBI, Y KOTOPOH
pa3BuUBacMOE€ YCWIME ¢ TIPONOPLUOHATIBHO BBIXOJHOMY TOKY, q = kI,



3JIEKTPOMATrHUTHOW CHUCTEMBI, Y KOTOpPOHl yCHUJMEe HpPONOPLUUOHAIBHO KBaJpary
TOKa, g=kI.

Omnpenenute 3aBUCUMOCTh I = f(p) i mpeoOpa3oBaTesi, H300paKEHHOTO
Ha pUC. 2, IPU UCIIOJIb30BAHUU KAXJI0r0 U3 3TUX YCTPOUWCTB 00paTHOM cBsA3U. Bee
AJIIEMEHTBl MpeoOpa3oBaTesis JUHEHHBL, KOIP(UIHMEHT YCHICHUS YCWIHTENA
k, = .

puc. 2

Pemienne: Ilpu BwIBOAe 3aBucuUMOCTH [=f(p) ynoOHee paccMaTpuBaTh
NEepEMEIICHUE IUIYHXKE€pa HMHIAUKATOpa pPacCOrjlaCOBaHUS OT HEUTpad MpuU
YBEIIMUEHUHU NIaBJieHUs1 OT HyseBoro. [Ipu HapacTanuu gaBiaeHUsI OT HYJEBOrO IO
3HAQYEHUSI p UYBCTBUTEIBHBIA BJIEMEHT Yepe3 PhIUaKHYIO CHUCTEMY OTBOJIUT
IUTYHXKEp OT HEWTPAJbHOIO MOJIOKEHHUSI, BbI3bIBASI 3TUM HM3MEHEHHUE BBIXOJHOTO
Toka. [Tlo mMepe yBenuyeHHs TOKa YBEJIMYMBAETCS MPOTUBOACHCTBUE YCTPOMCTBA
00paTHO CBSI3H, KOTOPOE CTPEMUTCS BEPHYTh IUIYHXKEP B UCXOAHOE MOJIOKEHHUE.
[Ipu onpeneneHHoM [ yCuiausi B TOUKE M YPaBHOBECSTCS, W PhIUaXKHAsI CHUCTEMa
OCTAHETCs B TOKOE, HO ITYHXKEP MPHU 3TOM B UCXOJHOE (HEUTPAIbHOE) MOJIOKEHUE
HE BO3BPATUTCS, TaK KaK B MPOTUBHOM CJydae BBIXOJAHOW TOK ObUT Obl paBeH
Hymo. Ecnu Ol He ObUTIO MPOTUBOACHCTBUS OOpAaTHOM CBSA3HM, TO TMEpEMEIICHHUE
IUIyHXKEpa IOJ  JEWUCTBHEM  YYBCTBUTEIIBHOTO  JJIEMEHTA C  JIMHEWHOWU
XapaKTEPUCTUKON JIMHEWHO OMPEENSIIOCH Obl 3HAUCHUEM P:

S1=kip.

AHaIOTUYHO TIEPEMEIIICHNE IO IEHCTBUEM O0OpaTHOM CBs3U Sy = koI (muis
NePBOM pa3HOBUIHOCTU OOPATHOM CBSI3M).

Pasnoctes S; — S§2 Oymer oCTaTOYHBIM OTKJIOHEHHMEM ILTyH)XKEpa OT
NEPBOHAYAJILHOIO TOJIOXKEHUSI, 3HAYEHUE KOTOPOro JIMHEHHO CBSI3aHO C
HanpsbkeHrneM AU, cHUMaeMbIM ¢ MHAMKATopa paccorjacoBanus. IIpu nuHeliHOM
yeumarene [ = k,, AU. OKOHY4ATENBHO MOTYIUM

I =k,AU = kyk3(k;p — k,I),
W
kykiks kq

===, p=_D,
1_kyk2k3 kz



riae k3 — JWHEWHbIH KO3(PQUIIMEHT, YCTAHABIMBAIONINN 3aBUCHMOCTh MEXIY
HanpsbkeHrneMm 4 U ¥ cMelIeHrueM IUIyHKepa OT HEUTpalin.

CrnenoBatenbHO, 1JIs IEPBOI pa3HOBUAHOCTH OOPATHOM CBSI3M CTaTUYECKAs
XapaKTEepHUCTHKA peoOpa3oBaTes JINHEWHA.

Jlj1s1 BTOpO pa3HOBHIHOCTH OOpPaTHOM CBSI3U

Sz == kzIz
I = kyAU = kykg (klp - k212) )
W
kykzkglz + I = kyklkgp .

PaznenuB Bce useHsl Ha k, 1 yautbeiBad, uTo 1/ k, = 0, umeem

k
k2]2=k1p; I = k_zp=k4\/5

[IpeoOpazoBarens ¢ TakMMHU XapaKTEPUCTUKAMHU  HCIOIB3YETCS B
nudMaHOMETpax-pacXoJoMepax, HM3MEpSIOMUX  Tepermag Ha  CYXKaroIIHuX
YCTPOMCTBAX.



6. IlpuMepHBIi IepeYeHb BOMPOCOB /IS MPOBEIeHMs IK3aMeHAa

Yro ABnseTcs NpeaMeTOM METPOJIOTHH?

Jlaiite onpeneneHue IOHATHAM METPOJIOTMM: HW3MEPEHHE, BEIMYHHA,

CBOWCTBO.

Yro obecnieunBaeT u3MepeHue pu3snueckoi BeIUUNHbI?

Pacckaxxurte o knaccudukanum Gu3niecKux BeITUIUH.

BenuuuHbl: peanbHble, WIeanbHble, (uU3MUecKHe, HE (PUINYECKUE,

U3MepsieMble, OLICHUBACMBIE.

6. Haiite ompenenenue cpencrBam wu3MepeHuid. Kakue ¢dyHknmm oHu
BBITIOJIHSIOT?

7. Kakumu pakTopamu XapakTepu3yeTcsi KaueCTBO U3MEPEHUI?

8. Uto Ha3bIBaeTCAd MOTPEIIHOCTBIO uU3MepeHusa? Jlaiite omnpenesneHus
CIIy4ailHOH, CUCTEMAaTHUYECKO,  mporpeccupyrouieii,  aObCOIIOTHOMH,
OTHOCHUTEJIbHOM, IPUBEACHHON IOTPELIHOCTH.

9. Kakumu daktopamu 00YCIOBIEHBI: HMHCTPYMEHTaJbHAs, METOJMYECKas,
CyOBbEKTUBHAS IOTPEIIHOCTH?

10.B 4yem pasnnuue CTaTU4ECKOM M TMHAMH4YeCKOoW norpemHocty. [Ipusennre
IIPUMEPHI IOTPEIIHOCTEN.

11.[Jatite  ompeneneHUEe MHOTOKpAaTHOTO wu3MepeHus. Pacckaxure 00
QITOPUTME MHOI'OKPATHOT'O U3MEPEHUS.

12.Meron ONPENENICHUs] TOYEUYHBIX OLICHOK pe3yJIbTATOB MHOI'OKPATHBIX
WU3MEPEHUN.

13.onpeneneHne 3aKkoOHa  PACHPENENICHHMS  PE3yJIbTATOB ~ MHOTOKPATHBIX
WU3MEPEHUN.

14.MeTonuka TOCTPOEHHWE THUCTOrPaMMBl  PACHpENENCHUs BEIUYUH U
KYMYJISITUBHON KPUBOM.

15.Hauepture  CTpYKTypHYIO  CXeMy  Iepefauyd, OTOOpaxeHuss U
npeoOpa3zoBaHus U3MEPUTENbHON HHpopManuu. Pacckaxute o Ha3HAYECHUU
Ka)KJI0T0 3JIEMEHTA.

16.Bunpl yHUQUIMPOBAHHBIX CUTHAJIOB Niepeaun HH(GOpMaLnu.

N —
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17 1TpuHuun JEUCTBHUS 51 KOHCTPYKLHSA TEPMOIJIEKTPUUECKOTO
npeoOpa3oBaTes.

18.IIpuHIMI JICUCTBHS 51 KOHCTPYKLHMSA TEPMOTIPEOOPa30BATEISI
CONIPOTHUBIICHMUSL.

19.Kanansl cBsi3u W COOCOOBI  KOMMYTAalMd  TE€PMO3JIEKTPUUYECKOTO
npeoOpaszoBaTessi U TepMONpeoOpa3oBaTessi CONPOTUBIICHUS.

20.xoHcTpyKums ¥ npuHuun aercreus [HITKM/I.

21.KOHCTpYKLMSI W TPUHLUI JACUCTBUS TEMIIEPATypPHBIX H3MEPUTEIbHBIX
puOOPOB.

22 .KOHCTPYKLHUS U MPUHIUIT ACHCTBUS IITAHT€HIUPKYJIS.

23 . KOHCTPYKILHMS U IPUHIMUIT JEHCTBUS IPUOOPOB JJIs1 U3MEPEHHUS 1aBIICHUS.

24 PacckaxuTe 0 mpudopax u3MepeHusi N30LITOYHOTO TaBJICHUS.

25.TpeGoBaHus K UMITYJIbCHBIM JIMHUSM JAaTYUKOB JJaBJICHHUS.



26.KOHCTPYKLIHS CYXKAIOUIMX YCTPOMCTB JAaTYMKOB pacxoja MEPEMEHHOIO
repenajia JaBJICHUM.

27.Cxemsl u cuctemsl ceptudukanmn. [Topsaok cepTudukanny npoayKIHH.

28.006s3arenbpHast 1 JOOPOBONIbHAS cepTU(HUKAINA. YYACTHUKHU 0053aTEIbHON

29.cepTudukanuu. Y4acTHUKHU T0OPOBOIBHOM cepTU(UKALIUY.

30.YcnoBust ocymectBienust cepTudukanuu. CyObeKTbl WM YYaCTHUKHU
ceprudukanuu. HopmarupHas 6a3za ceprudukaiuu.

31.1lpaBuna u NMOpsIAOK MPOBEACHUS cepTUUKAIMN MPOAYKIHUHU. JIOKYMEHTHI
10 TIPOBEACHUIO pabOT B 00J1aCTH CepTU(UKAIUH.

32.OTBETCTBEHHOCTb 3a HapylIeHUE 00s3aTENbHBIX TpebOBaHMI
rOCYJapCTBEHHBIX CTaHAAPTOB MPH MPOU3BOJCTBE MPOAYKIHMH (OKa3aHUU
YCIIYT) ¥ TIpaBUJl CePTUDUKAIIUH.

33.Opransl 10 cepTH(PUKAINH U UCTIBITATEIbHBIC JIA00PATOPHH. AKKPEIUTAIUS
OpraHoB 1O cepTU(UKAIMM ¥  HUCHBITATENbHBIX  (MU3MEPUTEIbHBIX)
nabopaTopuii.

34.Ceprudukanus ycayr. [lopsaaok ceprupukanuu npoayKIuu, BBO3UMON U3-
3a pyoexa.

35.Ceprudukanus ITPOJIOBOJILCTBEHHBIX TOBApOB. Cepruduxanus
HEIPOIOBOJIbCTBEHHBIX TOBAPOB.

36.CepTudukanus cpeacTB IPOU3BOJICTBA.

37.Ceptuduxanus cucrem kadectBa (CCK). 3Hauenue cepTudukanuu CUCTEM
KauecTBa.

38.IlpaBuna u mopsaAnok ceprudukanum cuctem KadectBa. CocTosiHME U
NEPCIIEKTUBBI Pa3BUTHS CEPTUPUKALIUY.

39.EnvHble OPUHIUIIBI [MOCTPOEHUSI CUCTEMBI JomyckoB M mocanok EC/IL
OcHoBHbIe OTKIOHEeHHA. OOpa3oBaHue MOJEH TOMYCKOB.

40.Cuctema otBepctusi U cuctema Bana. [Ipumenenume nocamok ECJII B
DHEPreTUKE.

41.00603HaueHNEe Ha YepTexkax JOMYCKOB M MOCAJTOK, pPa3MEPOB U MPEAEIbHbIX
OTKJIOHEeHU. HeykazaHHbIe TpeiesibHbIE OTKIOHEHHUS Pa3MEpOB.

42.HopmupoBaHne MHUKpPOHEPOBHOCTEMN aetaneil. [lapameTpsl mepoxoBarocTu
IIOBEPXHOCTEMN.

43.00603HaueHHE MEPOXOBATOCTH MTOBEPXHOCTEHN Ha YepTEKaXx.

44.0TKJIOHEHUS U A0MYCKH (hopMbI ToBepXHOCTH. OO03HAUEHHUS HA YepPTEkKax.

45.0TKIOHEHHS U JIOMYCKU PACTIOIOXKEHUS ToBepxHocTed. O0o3HaueHus Ha
yeprexax.

46.He3aBucumble ¥ 3aBUCUMBIE JONMYyCKH (OPMbI U PACIOIOKEHUS
noepxHocTell. O003HAUEHUS Ha YEPTEXKAX.

47.KOHTpOJIb T€OMETPUUYECKON U KHHEMATUYECKOW TOUYHOCTHU JIETaJIeH, y3JI0B U
MEXaHU3MOB.

48 Knaccudukanust cpencTs u3MEpeHuid. MeToabl W3MepeHudl U mapaMeTpbl
CPEACTB U3MEPEHU.

49.MUKpPOMETPUYECKUA HWHCTPYMEHT M €r0 Ppa3HOBHUAHOCTH. [IpuHIMD
JICMCTBHS M OTCUYETA MOKA3aHHUM.



50./IByxToueuyHasi cxeMa M3MEpPEHHs JIMHEHWHBIX Pa3MepOB €€ JOCTOUHCTBA U
HEJOCTaTKH.

51.Buapl IITaHT€HUHCTPYMEHTA, HA3HAYECHHE M KOHCTpyKuusA. HoHumyc wu
MPUHILIUII €70 pabOTHI.

52 Ilorpemnoctu ot napaakca. [Ipunnun A6Ge.

53.TpeboBanus K KOHCTPYKIUU IITAHTEHUHCTPYMEHTA.

54.U3meputenbHble TOJOBKM YacOBOTO THUIA, pPBIYAKHO-3yOudaThle HX
YCTPOMCTBO U KCILTYaTalUS.

55.0cuoBHbIe pyHkiuu ACY TII u kakue craauu BkirodaeT B cedss ACY TII.

56.ITapameTpsl BXOJAHOTO U BBIXOAHOTO curHasioB CH, BIusionIue BEIHYHUHBL,
GyHKIUY BIUASHHUSL.

57.CTpyKTypHBIE CXEMBl OO0BEKTa pPETyJIUPOBAHMUS TPU HCIOIH30BAHUU
aBTOMAaTHU3allMH TEIJIOBBIX IIPOLIECCOB.

58.IlocienoBaTeIbHOCTHh BEIOOPA CHCTEMBI aBTOMATH3AITUH.

59.0cHOBBHI yNpaBIeHUS TEXHOJIOTHUYECKUMHU O0BEKTAMH.

60.CoctaB HH(POPMALMOHHBIX W yNpaBisAOmKX GyHKIMA. Buasl oOecrieuenus
ACVYTIL

61.YmpaBneHue B pexuMax IyCKa, OCTAHOBA W HOPMAJbHOW SKCIUTyaTalllH;
JIEKOMITO3ULIMS LIeJIel yIpaBlIeHUs; aBTOMATU3aUs YIIPABIICHHUS.

62.IlonsiTre 00 aJanTUBHBIX CUCTEMAaX YIPABICHUS U METOAAaX aJanTaluu.

63.Kak npoucxoaut peryiaupoBaHus temMnepaTtypsl U aaBiaeHus B ACY TIIL

64.MareMaTuuecKre MOJIEIHN TEXHOJIOTMYeCKuX 00bekTOB ynpasienus (TOY).
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