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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2020 - 2021
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIIPABICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M. AnnpeeB

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2021 - 2022
yueOHOM Tojly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszanuu B 2022 - 2023
yueOHOM ToJly Ha 3aceaHuu Kapeapbl ABTOMATH3WPOBAHHBIX CUCTEM YIIPABICHUS

[Iporokom ot 20 . Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATHU3UPOBAHHBIX CHCTEM YIIPABICHHUS

IIporokom or 20 r. Ne
3aB. kadenpoit C.M. Aunpee




1 Ies1u ocBOEHUS TN CHMILTHHBI (MOLYJI51)

3aKJIF09aeTcs B (GOPMUPOBAHUH 3HAHUHN U YMEHUH, HEOOXOIUMBIX ISl BEIOOpA, CO3aHus,
BHEJPEHUS M JKCIUIyaTallud aBTOMAaTU3UPOBAHHBIX CPEJCTB TEXHOJOTMUECKUX H3MEpEHHi, a
Tak)Ke HHPOPMAIIMOHHOTO 00ECTICUCHUSI CHCTEM aBTOMAaTU3aIIUN

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

HucuuruinHa TexHudeckue H3MepeHus: W NpUOOpbl BXOJUT B BapUaTHBHYK YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOrPaMMBbI.

Jns  W3ydeHWs  JUCLUIUIMHBIL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

N3mepenne mapameTpoB Lenen

IIpoexkTrpoBaHre aBTOMATU3UPOBAHHBIX CUCTEM

DneKTpUYecKrue U3MEpEHus

DNEeKTPOHUKA B YIPABJISAIOLUIUX YCTPOHCTBAX

Mertposnorus u cpecTBa U3MEpEeHUH

VYyeOHast - OpakTHKa IO MOJIYYEHHIO IEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUH H
HaBBIKOB, B TOM 4HCJIE€ IEPBUYHBIX YMEHUH U HAaBBIKOB HAayYHO-HCCIENI0BATEIbCKOU
JeSTEIbHOCTH

BBenenue B HanpaBiieHue

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

TexHuueckue cpercTBa aBTOMaTU3aLUU U YIIPABIICHUS

ABTOMaTH3a11s TEXHOJIOTMYECKHX IIPOLIECCOB U IIPOU3BOICTB

AnmapaTHoe U IporpaMMHOE 00€CTIeYeHHE OTKPHITHIX HHTETPUPOBAHHBIX CUCTEM

WHuTerpupoBaHHble CUCTEMBI IPOEKTUPOBAHUS U YIIPABIICHUS

Kommiekcol Texunueckux cpeacts B CAY

[ToaroroBka K 3aIyTe U 3alUTa BBITYCKHOM KBaJIM(UKAIIMOHHOW pabOThI

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pe3ynbrare ocBoeHMs TUCHUIUIMHBI (MOys1) « TeXxHUUecKne u3MepeHus U Mpruoopb»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

CrpyKTypHBII [Tnanupyemble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH
OIIK-7 CIIOCOOHOCTBIO YUUTHIBATh COBPEMEHHbIE TEHCHIINH PAa3BUTHS AJIEKTPOHUKH,

WU3MEPUTENbHOMN U BEIYUCTUTENLHON TEXHUKH, MH()OPMAIIMOHHBIX TEXHOJIOTUH B CBOEH
PO eCCHOHAIBHON e TENHHOCTH

3HaTh MIPUHIUIIBI IEUCTBUS CPEICTB U3MEPEHUM, METO/Ib U3MEPEHNN Pa3IUIHBIX
(U3NYECKUX BETUYNH;

THIIOBBIE METOJIBI ¥ CPEJICTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOTUYECKUX
apaMeTPOB METALTYPTUN YEPHBIX METAJIIOB, METO/IbI ¥ IPUOOPHI KOHTPOJIA
OKpy’KaloIlel cpeibl U MPOMBILIIIEHHBIX TPUOOPOB;

MPUHIUIIBI TOCTPOCHUS U (PYHKIIMOHUPOBAHUS aBTOMAaTH3UPOBAHHBIX
CpeACTB UHPOPMALIMOHHOTO 00€CIEeUEHHs CUCTEM aBTOMAaTU3aLIH




VYmeTb

UCIIOJIb30BaTh TEXHUYECKUE CPEICTRA [T M3MEPEHUS Pa3InIHBIX
(U3HYECKUX BEIIMYNH;

BBIOMpATh COBPEMEHHbBIC TEXHHUCCKHUE CPEACTBA JJIS U3MEPEHHSI Pa3IMIHbIX
(U3HYECKUX BEIIMYUH;

PacCUYUTHIBATh METPOJIOTHUCCKHE XapAKTEPUCTUKU CPEIICTB U3MEPCHUI

Bnanets

HaBbIKAMU HEOOXOUMBIMU JUIsl BEIOOPA, CO3AaHNUs, BHEAPEHUS U
JKCIUTyaTaluy aBTOMaTU3UPOBAHHBIX CPEJICTB TEXHOJIOTHUECKUX
U3MEpEHUH, a Takke HHPOPMALIMOHHOTO 00€CIIeUeHUs CUCTEM
aBTOMaTHU3ALUHY;

HaBbIKAMHU, HEOOXOJUMBIMHM U1 CO3/1aHUSI aBTOMATU3UPOBAHHBIX CPEJCTB
TEXHOJIOTUYECKUX N3MEPEHUH, a Takke HHPOPMALMOHHOTO 00eCTIeUeHHS
CUCTEM aBTOMATU3ALUU

[TK-6 crtocOOHOCTBIO TPOM3BOIUTH PACUYETHI U TPOSKTUPOBAHKE OTACIHHBIX OJJOKOB M YCTPOICTB
CHCTEM aBTOMATU3aIM{ U yIIPABJICHUS U BBIOMPATh CTaHIAPTHBIE CPEACTBA aBTOMATHKH,
U3MEPUTEIBHON U BBIYUCIUTEIBHON TEXHUKHU ISl IPOCKTUPOBAHKS CUCTEM aBTOMATH3AIMH U
YIIPaBJICHUS B COOTBETCTBHUHU C TEXHHYECKHUM 3a/IaHHEM

3HaTh

OCHOBHBIE CTPYKTYpPBl, IPUHIMIIBI TUIH3ALMH, YHUPHUKALIMH, TOCTPOCHUS
IIPOrPaMMHO-TEXHHUYECKUX KOMILIEKCOB;

YCTPOMCTBO OCHOBHBIX THIIOB TEXHUUYECKUX CPEICTB aBTOMAaTU3aLUU U
YIIpaBJICHUS, METOJIBI ¥ CTIOCOOBI MOTydeHHs] HH()OPMAIHH O MapaMeTpax
yIIpaBJIieMOro 00beKTa;

METO/Ibl IPOEKTUPOBAHUS U pacuéTa OTAENIbHBIX OJIOKOB U YCTPONCTB
CUCTEM aBTOMAaTU3aLUU

VYmMmern

BBIOMPATh CTAHIAPTHBIE CPEJCTBA U3MEPUTEITEHON U BEIYUCIUTEIBLHOM
TEXHUKH C LIEJIbIO IPOEKTUPOBAHUS CUCTEM aBTOMATUUYECKOTO YIIPAaBJICHUS;
COTJIaCOBBIBATh PabOTy YCTPOUCTB U3MEPUTEIHHON U BHIYUCIUTEIIBHON
TEXHUKU JJIs1 BBIOpaHHON KOH(UTYpallUU CUCTEMBI aBTOMAaTHYECKOTO
YIPaBJICHUS;

BBINIOJIHATH IPOCKTUPOBAHUE CUCTEM YITPABIICHUS Ha OCHOBE TUIIOBBIX
MPOrPAMMHO-TEXHUYECKUX KOMILIEKCOB

Bnanertn

HaBbIKaMU TOJYYEHHS CTATUYECKUX U JUHAMUYECKUX XapaKTEPUCTUK
apaMeTpoOB CTPYKTYPHBIX OJIOKOB U OOBEKTOB YIIPABICHMUS;
YMEHHEM PacCUUTHIBATh MMApaMETPbl HACTPOMKH aBTOMATHUYECKHUX
PETYIIATOPOB;

MPaKTUYECKHUMH HaBbIKaMU MOHTa)ka U HaJa)KUBAHUS CUCTEM
aBTOMATUYECKOTO YIPABJICHUS

I[HK-I CIIOCOOHOCTBIO OpTraHnU30BaTb METPOJIOTUICCKOC obOecrneucHue MIpOU3BOJACTBA CUCTCM U
CpE€ACTB aBTOMAaTU3allvi U YIIPABJICHUA

3HaTh TEOPETUYECKHE OCHOBBI METPOJIOTUH, CTAHAAPTU3ALINN U CEPTUDUKAIIH;
KJ1accU(UKALUK CTaHIapTOB IO BUJIaM U Ha3HAYEHUIO;
MPAKTUYECKYIO 623y METPOJIOTHHU U CIIOCOOBI 0OecTieueHUs €MHCTBA
U3MEPECHU;

YMerb HCIIOJIB30BaTh CTAHJAAPTHI B IPAKTUUECKON IEATEIbHOCTH;

BBINOJIHATH 33/1aHUS B 00J1aCTH CePTH(PHUKAIINY TEXHUUECKUX CPEICTB,
CHCTEM;

BBITOJIHATH 3a/1aHKsI B 00J1aCTH cepTU(UKALINHU MTPOLIECCOB, 000PYIOBAHUS U
MaTepranoB




Bnanets

HaBBIKAMH BbIOOpa HEOOXOIUMBIX CXEM U METOJOB cepTU(HUKaINM;
HaBbIKaMHU CaAMOCTOATCIIBHO pa36HpaTLc;1 B HOBBLIX BOIIPpOCax
CepTHU(UKAIMH, TEXHHYECKOTO HOPMHUPOBAHUS, CTAaHIaPTU3AIINU 1
METPOJIOTHYECKOT0 00eCTIeUCHHUS,

HaBBIKAMHU BBIOOPA METPOJIOTUIECKOTO 000PYA0BaHHS, 00ECIICUNBAIOIIETO
HCO6XOZ[I/IMBIC Anana3oHbl U TOYHOCTb U3SMCPCHUA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 89 akas. yacos:
— aynuropHas — 85 akaj. 4acos;
— BHEAyJUTOpPHAs — 4 aKaJI. 4acoB

— caMocTosTeNbHas pabora — 55,3 aka. yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

S =
=~
AymaTopHas Z = dopmMa TEKYIIEro
o, =
Pasnen/ Tema £ | xomraxriaipadora | 5 X Buzn KOHTPOIA Kon
& .
g (B axaz. yacax) 5 © | caMOCTOATENBHOM | yCIIEBAEMOCTH H
JIACIMTUTHHBI . E . | xommeTeHn
@) g £ paboThI IPOMEXXYTOYHOH
nmab. | mpakrT. [ S &
Tlex. Z'Q aTTeCcTaluu
3aH. 3aH. | QO &
1. I3mepeHue TeMIiepaTypbl
CamocrosTenpHOe
u3ydeHue yueOHon .
11 N3mepenue Y Y Otuér u 3amura
JIUTEPATYPHI, N OIIK-7, TTK-6,
TeMIIepaTypsl 2 821 5 nabopatropHoi
MOATOTOBKA K JIIMK-1
KOHTaKTHBIMH METOJ[AMH paboThI
1a00paTOPHBIM
3aHATUAM
6
CamocrosTenpHOe
1.2 Wzmepenue n3ydeHue yaeOHon N
P e i VYcTHblii onpoc,
TeMIepaTypsl JIUTEPATYPBI, OIIK-7, ITIK-6,
2 2 5 KOHTPOJIbHAS
0OECKOHTAKTHBIMU IIOATOTOBKA K aGota JIIK-1
METOJaMHU 71a00PaTOPHBIM p
3aHATHUSM
HWroro no pazgeny 4 1021 10
2. Wzmepenue JaBJICHUS,
KOJINYECTBA, PACX0/1a M YPOBHSI
CamocrosrenpHoe | OT4€T M 3amuTa
2.1 Meroasl M3MEpeHUS o .
n3yueHue y4eOHOM | sabopaTopHOit
nasinenns. Kmaccudurarst o
JUTEepaTyphl, pabotsl Yerubiii | OTIK-7, TIK-6,
METOZOB u CpenCTB 4 6/21 5
Ny MOATOTOBKA K omnpoc, JIIK-1
W3MEpeHU JABJICHUSL.
n1a00paTopHBIM KOHTPOJIbHAS
Jaruuku tuna Merpan
3aHATUSIM paboTta
CamocrosrenbHoe | OT4uéT U 3ammTa
2.2 V3amepeHue KOJIn4ecTBa o N
W pacxoma  KMAKHX M u3ydyeHue yueOHoi| nabopaTopHOi
P JIUTEPATYPBHI, pabotsl Yeraeiid | OIIK-7, TIK-6,
ra3000pa3HbIX cpencts.| 6 4 8/41 5
MOATOTOBKA K ompoc, JIK-1
Knaccudukanus Meronos
1ab0PaTOPHBIM KOHTPOJIbHAS
M3MEpEHHsl pacxoa
3aHATHSIM pabora
CamocrosrenpHoe | OT4€T M 3amuTa
2.3 U3amepenue ypOBHS n3yueHue yyeOHOl | sabopaTopHOit
JKUIIKUX u CBIITYYHX 4 821 5 JIUTEPATYPHI, pa6otsl Yerubiii | OIK-7, TIK-6,
MaTepuasoB. MOJITOTOBKA K orpoc, JIK-1
Knaccudukauus metonoB nabopaTopHbIM KOHTPOJIbHAS
3aHITHUSIM pabora
Uroro no pazaeny 12 | 22/81 15

3. Mertoas! u npHOOPH! aHAIH3a

COCTaBa BEHICCTB




3.1 ABTOMaTHYECKHUI CamocrosrenbHoe | OT4uéTr u 3ammra
ra30BbIi aHaIu3. u3yueHue ydeOHoW | sabopaTopHO
Knaccuduxanus MeTonoB. 4 /41 5 JITEPATYPBI, pabotel. Yerneii | OIIK-7, ITK-6,
lNazoananmszatopsl, MOATOTOBKA K ompoc, JIK-1
xpomarorpadsl, 1ab0PaTOPHBIM KOHTpPOJIbHAS
Macc-CHEeKTPOMETPHI 3aHATHUSIM pabora
3.2 M3Mepenue BIaXKHOCTH| g .
CamocTtosTenpHOe | YCTHBIN ompoc,
ra3oBbIX CpeJl U CBHIMTYyYHX o OIIK-7, TIK-6,
2 4 |u3yueHue yueOHOIl|  KOHTpOJbHAs
MATCPHAIOB. JIUTEPaTyphl pabora ATIK-1
Knaccudukauus MeTonoB P
3.3 N3meperue .
CamocTtosTenpHOe | YCTHBIN ompoc,
KOHIICHTpaLUH N OIIK-7, TIK-6,
2 2 |usyueHume yueOHOM|  KOHTPOJIBHAS
BOJOPOJHBIX HOHOB. JIK-1
JIUTEPATYPBI pabota
pH-MeTpsI
HUroro no pazaeny 8 8/41 11
4. V3mepeHue TeOMETPUYCCKUX
pa3MepoB M MEXaHHYECKHX
BEJINYUH
4.1 Usmepenue IMoaroToBka k Otuér u 3amura
. | OIIK-7, ITK-6,
TEOMETPHUYECKHX pa3MepoB| 6 2 6/41 5 1a00paTOPHBIM nabopatopHoOn JIK-1
Y MEXaHWYECKHX BEJIUIHH 3aHATUAM paboThI
Hroro no pazneny 2 6/411 5
5. Tlpubopsl W  CcHCTEMBI
KOHTPOJI OKpYXKarolleld Cpensl
Y TIPOMBIIUICHHBIX BEIOPOCOB
5.1 TIpubopsl W CHCTEMBI ..
. IToaroroBka x OTuéT " 3ammra
KOHTPOJIS OKpYyXaromen . | OIIK-7, TIK-6,
6 2 5/41 5 n1abopaTopHBIM nabopaTtopHOn
cpenbl W TPOMBIILICHHBIX JIIK-1
3aHATHSM paboTHI
BHIOPOCOB
HWroro no pazaeny 2 5/41 5
6. ABTOMaTH3MPOBAaHHEIE
CHCTEMbI KOHTPOJISA
6.1 Kontpois
. CamocTosiTenbHOe
TEMIIEpATypH PHAROR 2 2 |usyuyenue yueOHOI| VYcTHBII ompoc OTIK-7, TIK-6,
CTaju. KouTpons e v p JIK-1
JIUTEPATyPhI
KOHIIGHTpallU¥  BOAOPOJA.
6.2 pumepsi| 6
ABTOMAaTH3HPOBAHHBIX CamocrosTenpHOE
P © OTIK-7, TIK-6,
CUCTEM KOHTPOJIS 2 4  |uzyuenue yueOHOU Pegepar JMK-1
TEXHOJIOTHIECKUX JUTEPATyPhI
apaMeTpoB
Wroro no pazneny 4 6
7. Mertpooruieckoe
o0ecreyeHne TEeXHOJIOTHYECKHX
U3MEPEHUI MeTaJTypru4eckoi
TIPOMBIIIJICHHOCTH
7.1 Mertponoruueckoe
obecrieuenne
R — CamocTosiTensHOe
. 6 2 3,3 |m3yueHue yueOHOMH Pedepar
W3MEpeHU
. JIUTEPATYPHI
METAJLTYPTHICCKOU
POMBIIIIEHHOCTH
Wroro no pazaeny 2 3,3
8. Dk3amen
TeopeTtuueckue
8.1 Dk3amen 6 p
BOIIPOCHI, 33/1a4a
HWroro no pazaery
HWroro 3a cemectp 34 |51/221 55,3 9K3aMeH
OIIK-7,IIK-
Hroro no nuciuminHe 34 |51/221 55,3 JK3aMeH i

6,JITK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jig  peanu3anuu  MPeIyCMOTPEHHBIX  BHUJOB yueOHOW paboThl B  KadyecTBe
00pa30BaTeNbHbIX TEXHOJOTUMH B NPENOAABAHMU AUCHUIUIMHBI «TeXHUYeCKHEe H3MEpEeHUus u
puOOPBHI» UCTIONB3YIOTCS:

Tpaauumonnsie 00pazoBaTeIbHBIE TEXHOJOTUH — WH(OPMAIIMOHHAS JIEKIHS (BBOIHYIO
JIEKIUIO, TJI€ JaeT IIEPBOE MPEACTABICHUE O MTPEIMETE U 3HAKOMCTBO CTYJIEHTOB C HA3HAYEHUEM U
3a7la4aMM Kypca); JIEKIMM — KOHCYJIbTAlluU, M3JI0’KEHHUE HOBOI'O MaTepHallia CONPOBOKIAECTCS
MIOCTaHOBKOM BOIIPOCOB M JIMCKYCCHEH B MOMCKAaxX OTBETOB Ha ATH BOMPOCHI; JIabopaTOpHbIE
paboTHI.

Texnonoruu mpobieMHOro 00ydeHHs — MPOOJIEMHBbIE JIEKIUU SIBISETCA PE3yIbTaToM
YCBOEHHSI MTOJTyYSHHOM MH(pOpMAIMK TTOCPEICTBOM ITOCTaHOBKH MTPOOJIEMHOT0 BOIIPOCA U IMTOMCKA
nyTeld ero pemieHus; jJabopaTopHble pabOThl C HCIONb30BAaHHEM MPOOJIEMHOr0 OO0y4YeHHE,
KOTOpOE€ 3aKJII0YAeTCsi B CTUMYJIMPOBAHUM CTYJIEHTOB K CAMOCTOSATEIbHON «100bIu€» 3HAHMM,
HEOOXOUMBIX IS PEIICHUS] KOHKPETHOM MPOOIEMBI.

WudpopMannoHHO-KOMMYHHUKAIIMOHHBIE  00pa3oBaTeNbHBIE TEXHOJIOTUM — B XOJE
MPOBEJCHUS JIEKIMOHHBIX 3aHATHM MPeIycMaTPUBACTCS HCIOJIB30BAHHUE AJIEKTPOHHOTO
JEMOHCTPALlMOHHOI0 MaTrepuana (JeKUUuUu-BU3yalln3allin), UCnob30BaHue MHTepHeT pecypcos
JUTSI TPOMEKYTOUYHBIX aTTECTAIMI U TPOBEPKU OCTATOYHBIX 3HAHUN

JIeKUMOHHBIN MaTepuan 3aKpeIvIsieTcsl B XoJe JabOopaTOpHbIX paboOT, Ha KOTOPBIX
BBITIOJTHSIOTCS TPYIIIOBBIC MU MHIUBUAYAIbHBIE 3a/IaHUS 110 IPOWIEHHON TeMe.

CamocrosiTenbHass paboTa CTUMYJIUPYET CTYIEHTOB K CaMOCTOSITEIbHOM NMpPOpabOTKe B
MPOLIECCE BBIMOIHEHHUSI KOHTPOJIbHBIX paboOT, a Takke B IMPOLIECCe MOJATOTOBKH K YCTHOMY
OIpOCY, TECTUPOBAHUIO U UTOTOBON aTTECTALUH.

B xozae npoBeneHys JEKIMOHHBIX 3aHATHI IPEyCMaTPpUBASTCS:

- HUCIOJBb30BaHUE 3JIEKTPOHHOTO JAEMOHCTPALlMOHHOIO MaTepuaia IO COBPEMEHHOMN
WU3MEPUTENIBHOM TEXHHUKE;

- UCTIOJIb30BaHUE AJIEKTPOHHBIX YUEOHUKOB I10 OT/IEIbHBIM TEMaM 3aHATHIH;

- BCTPEYM C NPEJACTaBUTENSIMU MPOEKTHBIX W OOcCiIyxuBaromux npennpustuii: OO0
«OCK», 000 «Mupopmcepsuc MMK», OO0 «KoncOM»y; mpeamnonaraeMble T€MbI BCTpeu:
«lHHOBaruu B 00NacTW KOHTPOJIbHO-U3MEPUTEIBHOM TEXHUKW», «VIHTemIeKTyanbHbIe
MEXATPOHHBIE CUCTEMBI», «/[MarHOCTHKA U IOBEPKA CPEACTB U3MEPEHUID.

- aKTUBHBIE U WHTEPAKTUBHbIE (OPMbI OOyUEHHUS: BapUaTUBHBIA ONpPOC, JUCKYCCHUH,
YCTHBIA OMpoC, KOHTPOJbHAasg paboTa, TECTOBBIM ONPOC, HHAUBHAyaJIbHAs <«3alUTa»
1abopaTOPHBIX PabOT U T.JI.

6 YueOHO-MeTOqHUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaOIIMXCS
[Ipencrasneno B mpuioxxkenuu 1.

7 OuneHoYHbIe cpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:



1. Caxun, C. I'. CpencrBa aBTOMaTHUECKOIO KOHTPOJIS TEXHOJIOTMYECKUX [1apaMeTpOB :
yaeOonuk / C. I'. Caxumn. — Cankr-Iletepbypr : Jlawp, 2014. — 368 c. — ISBN
978-5-8114-1644-8. — TekcT : 2NeKTPOHHBIN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAs] CUCTEMA. —
URL.: https://e.lanbook.com/book/51355 (mara obpamenus: 18.09.2020). — Pexxum moctyma:
JUIsL aBTOPH3. T10JIb30BaTEIIEH.

2. I'pebennnkoBa, B. B. Texunueckue usmepenust u npuodopsl : yueoHoe mocodue / B. B.
['pebennnkoBa, M. B. Beuepkun ; MI'TY, [kad. DudC]. - Marauroropck, 2014. - 150 c. : un.,
CXEMBI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/11163
27/817.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : 37IeKTPOHHBIIA.
- ISBN 978-5-9967-0543-6. - ImeeTcst Ie4aTHBIN aHAJIOT.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. AdanaceeB, A. A. ®usznueckre OCHOBBI M3MEPECHHI W AITAJOHBI : y4eOd. mocodue / A.A.
AdanaceeB, A.A. [Toroans. — Mocka : UHOPA-M, 2018. — 246 c¢. — (Bricmiee obpa3oBaHue:
bakamaBpuar). — www.dx.doi.org/10.12737/textbook 598da02128e609.60046688. - ISBN
978-5-16-012858-0. - Tekcr : anexrponnsiii. - URL: https://znanium.com/catalog/product/882396
(mara oopamienus: 18.09.2020). — Pexxum g0CTyma: Mo MOAMKCKE.

2.Caxwun, C. I'. [IpuGopsl KOHTPOJIS COCTaBa W KAa4ecTBa TEXHOJIIOTUYECKUX Cpef : yueOHoe
nocoobue / C. I'. Caxun. — Cankr-lIletepoypr : Jlanp, 2012. — 432 c¢. — ISBN
978-5-8114-1237-2. — TekcT : 2NeKTpOHHBIN // JIaHb : AJEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/4134 (mata obparmienus: 18.09.2020). — Pexwum gocryna: s
aBTOPU3. IIOJI30BATEIICH.

3.Caxun, C. I'. CpenctBa aBTOMAaTHYECKOTO KOHTPOJIS TEXHOJOTHYECKUX MapaMeTpoB :
yuebnuk / C. I'. Caxwmn. — Cankr-llerepOypr : Jlams, 2014. — 368 c. — ISBN
978-5-8114-1644-8. — TekcrT : 31eKTpOHHBIH // JIaHb : 37eKTPOHHO-OMOIMOTEUHas CUCTEMA. —
URL.: https://e.lanbook.com/book/51354 (nara obOpamenus: 18.09.2020). — Pexum pocryma:
JUIs aBTOPH3. M0JIb30BaTENeH

B) MeToanyeckne yKazaHus:

1. I'pebennuxoBa, B.B. Texuuueckue wusmepeHuss u npuOopsl. JlabopaTtopHblit
npaktukyMm: yue0. mocobue / B.B.I'pebennukoBa, N.I'. Camapuna. — Maruuroropck: M3n-Bo
Marunutoropck. roc. Texs. yu-ta, 2016. — 102 c. — TekcT: HenmocpeICTBEHHBIH

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecnieuenne

Haumenosanue I1O Ne norosopa CpoOK eiCcTBUS TUIEH3UN
MS Windows XP
Professional (mis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Oﬁ.lce 2003 Ne 135 o1 17.09.2007 0eccpoyHO
Professional
7Zip cB06oHO OeccpodHo
naconoctnangemoe 11O
cBOOOIHO
FAR Manager pacripocrpassiemoe IO 0eccpovHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(MOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
DnekTpoHHas 0a3a MepUoINYECKUX u3nanuii East
View Information Services, OOO «IBUC»

https://dlib.eastview.com/



https://e.lanbook.com/book/51355
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817.pdf&view=true
https://znanium.com/catalog/product/882396
https://e.lanbook.com/book/4134
https://e.lanbook.com/book/51354
https://dlib.eastview.com/

HanuonaneHas nHQOpMauoHHO-aHATUTHYECKAs
cucrema Poccuiickuii  MHIEKC HAay4HOIO
nutuposanus (PMHII)

URL: https://elibrary.ru/project risc.asp

ITouckoBas cucrema Akagemus Google (Google
Scholar)

URL: https://scholar.google.ru/

Wndopmanmonnas cucrema - EnuHOe OKHO
J0CTyna K MH(GOpPMaIlMOHHBIM pecypcam

URL: http://window.edu.ru/

®denepanbHOE ToCYapCTBEHHOC OIOIKETHOE URL: hitp://ww1.fips.ru/

YYpEKICHUE «DenepalibHbIN HUHCTUTYT

Poccuiickas  Tocynapcrsennas  dubmnorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karajioru

DnexTpoHHbIe pecypchl oubmuoreku MI'TY um.
I".'". HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

®denepanbHblii  00pa30oBaTENbHBIN  MOpPTAI
Orxonomuka. Commonorud. MeHe [HKMEHT

~ |http://ecsocman.hse.ru/

VYHuBepcuterckas HH(MOpMAlMOHHAs —cHCTEeMa
POCCHA

https://uisrussia.msu.ru

Mex apoaHas HayKOMeTpHuUecKas .
AyHapoZ Y p http://webofscience.com
‘pe(bepaTI/IBHa}I N ITIOJJHOTCKCTOBAA 6333 JAHHBIX
Me>1< apoaHas cpecparTuBHaiA n
AyHapoZl pedep http://scopus.com
ITIOJIHOTCKCTOBAsA CIIpaBOYHasi1 621321 JTAHHBIX
MexnyaapoaHas 0aza HOJIHOTEKCTOBBIX ; .
AyHApOAH http://link.springer.com/
»KypHanoB Springer Journals
MexnyHnapoaHas KOJUIEKIIUSA Hay4YHBIX

MIPOTOKOJIOB IO Pa3JIUYHLEIM OTPaC/sIM 3HAHUU

http://www.springerprotocols.com/

MexnyHaponHas 0a3a HayyHBIX MaTepuajoB B
obmacty  (Gu3MUEeCKUX HAyYK W WHXHWHUPUHTA

http://materials.springer.com/

MexnyHapoaHas 0a3a CpaBOYHBIX W3JIaHUH IO
BCeM oTpacism 3HaHui SpringerReference

http://www.springer.com/references

MexnyHapoaHas pedepatuBHas 6a3a JaHHBIX 110
YUCTOM M puKIIaaHoil Mmaremarnke ZODMATH

http://zbmath.org/

MexnyHaponHas aTUBHAs U -
CRAYHApOR pedep https://www.nature.com/siteindex
MIOJJHOTEKCTOBAsl _ ClIpaBOYHas  0a3a  JIaHHBIX

ApxuB Hay4HbIX JKypHaJIOB «HannoHanpHBII

SHGKT]DOHHO'I/IH(I)OpMaI_[I/IOHHHﬁ KOHIOPLIUYM>»

https://archive.neicon.ru/xmlui/



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MartepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUTMHBI BKITIOYAET:

Tun u HazBanue ayautopuu - OCHalIeHUE ayIUTOPUHU

VYyebHble ayTUTOPUH ISl IPOBEACHUS 3aHATUN JICKIIMOHHOTO TUIA ~-MyIbTUMETUNHBIE
CpEICTBA XpaHEHUs, IepeIayul U MpeAcTaBieHus: uHGopmanuu

[Tomemenuss [UIst  CaMOCTOSTENIbHOW  paboThl  oOydarommxcss - IlepcoHanmbHBIE
kommbioTephl ¢ makerom MS Office, BeixogoM B MHTEpHET M ¢ JOCTYIIOM B 3JCKTPOHHYFO
UH(POPMALIMOHHO-00pa30BaATEIBbHYIO CPEy YHUBEPCUTETA

VY4eOHble ayaUTOPUH AJISl TPYHIOBBIX M WHAMBUIYAJIbHBIX KOHCYJIbTallMd, TEKYILEro
KOHTPOJISA ¥ IPOMEKYTOUHBIX KOHCYNIbTalUH - JIOCKa, MyJIbTUMEIUNUHBIN IIPOEKTOP, IKPaH

[Tomemenne st XpaHeHUsT U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS y4eOHOro
obopymoBanus - CTeNaxku A XpaHeHUs y9eOHO-MEeTOANYSCKUN TOKYMEHTAIHH

VYyeOHast ayauTopust AJi MPOBEACHUS JIa0OpaTOPHBIX paboT: Jaboparopus METPOIOTUN
Y TEXHOJIOTMYECKUX U3MEPEHUIN

JIaGopaTopHble yCTaHOBKH JJISl BHITOTHEHUS 1a00paTOPHBIX padoT:

- maboparopHbiii cTeHn «3mepenne pacxoaa razay;

- mabopatopHslii cten «IloBepka Tepmonapy;

- nabopatopubiii cren «IloBepka mpudopa duck-250, noromerpa 111-4540/1 u npudopa
A-566y;

- mabopatopuslii cren «Mcnpitanue u nosepka KCII-3, Bonsrmerpa 11-4540, mpubopa
Jnck-250»;

- maboparopHbIi cTeHa «M3Mepenue ypoBHS JKUAKOCTEN;

- mabopaTopHblii cTeH 1 «M3MepeHne ypoBHS ChIITyYHX MaTepUaIOBY;

- nabopatopnsiii cren «IIpeoOpaszoBarenu napienus Metpan;

- nabopatopHblii cTeH] «CTaTHMuecKue M JAMHAMHUYECKHE XapaKTEpPUCTHKU OOBEKTa
yIpaBICHUS»

ONEKTPOHHBIE IUIAKATHI 10 Kypcy «OCHOBBI METPOJIOTMM U TEXHUYECKHE MU3MEPEHHS»
(136), xirou Ha 2 [TK.



Ipuioxkenne 1

6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs
[To mucuumumbe «TexHuueckue MU3MEpeHHs U TPUOOPBI» MPEIyCMOTPEHA ayIUuTOpHAs U

BHEAYAUTOPHAS CaMOCTOSITeNbHAst paboTa 00yJaromuxcs.

AynutopHas camMocTOsiTelIbHasg paboTa CTYIEHTOB MPEANOJaraeT BBHIIOJHEHUE M 3allUTy
1abopaTopHbIX paboT, peleHne KOHTPOJILHBIX 3ajay.

Ilepeyenn
J1a00paTOPHBIX
pador

BOHpOCBI K 3alIuTe

H3mepenue
memnepamypul

1. TlpuHuun aelcTBUS TEPMOAIIEKTPUIECKOTO Mpeodpa3oBarTers.

2. llepeuucnuTh TPamLyHPOBKH CTAHAAPTHBIX TEPMONAp C TMpeAeTIaMu
U3MEpEHUIl 110 TemIepaType.

3. OOBSCHUTH BIMSHUE TEMIIEPATYPBI XOJOJHBIX KOHIIOB Ha MOKa3aHHS
TEepPMOIIapBhI.

4. Ilepeuncnuth crnocoObl BBEIEHUS IMONPAaBKM HA TEMIEPaTypbl
CBOOOIHBIX KOHIIOB.

5. OObSICHUTH  CcImOCOO  BBEACHUS  TONMPAaBKH C  TOMOIINBIO
KOMIIEHCAIIHOHHOTO MOCTA.

6. Kakue TpeboBaHMS MPEIBIBISIOTCS K MaTepHuaIaM Uil H3TOTOBICHHS
TepMoInapbl?

7. HapucoBaTh IpaydpOBOYHYIO 3aBUCHUMOCTb (B O0IIEM BHJIE) AJIA
TEPMO3JIEKTPUUECKOT0 peodpazoBaTersl.

8. Ilo rpaduky, MoJyIeHHOMY B pe3yiibTaTe MPOBEICHUS Ta00OpaTOPHOI
paboThl, 00BSICHUTB PE3yJIbTaThl SKCIIEPUMEHTA

H3zmepenue
oaenenus

1. Jns gero npegHazHaueHbI mpeoopazoBaTenu Tuna Metpan 100?

2. Kakue TexHOJIOTHYECKHE MapaMeTpbl MOXKHO U3MEPSITh C MOMOIIBIO
natyrkoB Tuna Metrpat — 100 u mepedrciuTh HAMMEHOBAHUSI JATYUKOB B
COOTBETCTBUU C U3MEPSEMbIM NTapamMeTpoM?

3. Kakwue curnaiel MOryT OBITh Ha BBIXOZE AaTunka Metpan 100?

4. B uém 3akiroyaetcs MPUHINI AeicTBUS TeH3oharuuka? HapucoBath
CXEMaTUYHO KOHCTPYKIUIO.

5. CkosbKO TeH30/1aTYMKOB B ipeoOpaszoBatenie Merpan 100? Ilo kakoit
CXE€M€ OHM COEIMHEHbI (HapHCOBaTh, OOBSICHUTD)?

6. HapucoBaThk CTpyKTYpHYIO cxeMmy mpeoOpaszoBatenss Metpan 100 u
OOBSCHUTH MPUHIIMIT ICHCTBHSI.

7. Ectb mu B mpeoOpasoBarene Metpan 100  ycTpoicTBO
TEPMOKOPPEKIIUU U €CIIU €CTh, TO 3a4€M OHO HEOOXOAUMO?

8. Uro Takoe crpykrypa KHC?

9. Kak npou3sBoam noBepky npeodpa3zorarens Metpan 100?




Ilepeuennb
J1adOopaTOpPHBIX
padoTr

Bomnpocel k 3amure

H3zmepenue
Kouyecmea u
pacxooa

1. Metox mnepeMeHHOro Iiepenajna JAaBJICHUS: MNPUHLUUI JEHCTBHUA,
JOCTOUHCTBA, HEIOCTATKH.

2. MeroJ mepeMeHHOro Iepenajia JaBIeHUs: KOMIUIEKT MPpUOOPOB IS
U3MEPEHUs pacxoa, OObSICHUTh Ha3HAYEHHE KaXI0TO.

3. IlepeunciuTh BHIBI CYXAIOIIUX YCTPOHCTB U BHIOPATh TaKOE, YTOOBI
YMEHBIIUTb OTEPU JaBICHUS.

4. MeTtoJ IOCTOSIHHOTO TIepena/ia IaBJIeHUs: TPUHIUIT JeHCTBUS

5. IlepeunciuTh 1OCTOMHCTBA U HEAOCTATKU CTEKJITHHBIX POTaMETPOB.
6. Hanmcarp  ¢dopmyny uisi  ompeAeNeHuss  pacxoja  METOJIOM
JMHAMUYECKOTO JIaBJICHUS.

7. IlpuHuun neWcTBUS M3MEPEHUs PACXo]la METOJA0M JHMHAMUYECKOIO
JIaBJICHUSL.

8. HapucoBaTh KOMIUIEKT MPHOOPOB ISl M3MEPEHHSI Pacxojia METOIOM
JMHAMUYECKOTO JIaBJICHUS.

9. Hanmcarp ¢opmyiry st u3MepeHuss pacxoga (00bEMHOTO H
MaccoOBOI'0) 4epe3 CPEeIHIOI CKOPOCTh TOTOKA

H3smepenue yposns

1. TTepeuncnuTh crIOcOOBI U3MEPEHHS YPOBHS CHIITYYUX MAaTEPHAIIOB.

2. Panmron3oTonHbIii croco0 U3MEPCHUS ypoBHsi(popmyia,
KOHCTPYKIUS, IPUHIUIT JICUCTBHS, TPAIyUPOBOTHAS XapPAKTCPUCTUKA).

3. YibpTpasBykoBoii  cnoco® — u3MepeHus — ypoBHsS  (popmyra,
KOHCTPYKIIUS, IPUHIIUTI JICUCTBHS, TPAIyUPOBOTHASI XapPAKTCPUCTUKA).

4. [lpyHIMn JEHCTBUS 30HAOBOTO METOJa H3MEpEeHUs YpoBHS (10
71a00paTOPHOM YCTaHOBKE).

5. IloueMy u3MepsITh ypPOBEHBb CHIMYYHX MAaTEPUAIIOB CJIOXKHEE, 4YeM
YPOBEHbB KUJIKOCTH?

6. PaccuntaTh OTHOCHUTENBHYIO IMOTPENIHOCTh HM3MEPEHHUS YPOBHS TIO
9KCIIEPUMEHTAILHBIM JTAaHHBIM.

7. PaccunTaTth MakCMMaJIbHO BO3MOKHYIO aOCOJIOTHYIO TMOTPENTHOCTH
W3MEpeHus Al JAaHHOTO mpubopa

Onpeodenenue
ceolicme u cocmaea
eeujecme

1. Kak noapasnenstorcss MarHUTHbIE ra30aHAIN3aTOPbI?

2. I ompeneneHuss KOHIGHTPAIMM KakKoOTO Ta3a TIpeJAHa3Ha4YeH
TEPMOMAarHUTHBIN ra30aHaIN3aTop?

3. Uro sBusieTcss UYYBCTBUTENBHBIM JJIEMEHTOM TEPMOMArHUTHOTO
razoaHanuzaropa’

4. Ilpu kakoi TemmepaType cleayeT MpPOU3BOJIUTH
MCIIOJIb3YS] TEPMOMAarHUTHBIN razoa”anu3arop?

5. Ilepeuncnuth OCHOBHBIE MIOTPEIIHOCTH TEPMOMAarHUTHBIX
razoaHann3aropoB. Kak HCKIIIOYNTH BIMSHUE ITUX MOTPENIHOCTEN?

H3MEepeHMus,

H3zmepenue
2eoMempuiecKux
pasmepos u
MEXaHUYecKux
6enuuun

1. JIng dero mpenHa3HauyeHbl OMNTOAIEKTPOHHBIE MpeodpazoBaTeNn
MepeMeLeHHs ?
2. [MpuHIHI JNIEUCTBUSA ONITORJIEKTPOHHBIX
MepeMeleHNs] THKPEMEHTAIbHOTO TUIIA.

3. Ha3znauenwue kBajipaTypHOTO SHKOJEpA.

4. YCTpONCTBO TMHENHOIO MarHUTHOT'O 1aTYMKa MEPEMELIECHNUS.

5. YcTpoiicTBO M Ha3HAYCHHE BPAIIAIOIIMXCS TpaHC(HOPMATOPOB.

6. Hapucosats 3aBucumoctb I/1C 00OMOTKH A IpH XOJIOCTOM XO/€ U TIPH
Harpy3ke oT yrijia moBOpOoTa poTopa.

7. IloTeHIMOMETPUYECKUH TATUMK MEPEMEILICHHUS.

npeoOpasoBareieit

8. HapucoBaTh cxeMy BKJIIOYEHHS MOTEHIHOMETPUYECKOTO JaTuhKa




Ilepeuennb Bomnpocel k 3amure

J1adOopaTOpPHBIX
padoTr

MepeMeIeHHs.

9. HapucoBaTh CTaTHYECKYIO0 XapaKTEPUCTHKY HMOTCHIMOMETPHYECKOTO
maTymKa

1. Ha3naueHune razoaHaan3aTopoB.

2. Kakoil OCHOBHOW 3aKOH JIGKUT B pabOTe ONTHUKO-a0COPOIIMOHHBIX
ra30aHaIn3aTopoB?

3. HapucoBaTh CTaTHYECKYIO XapaKTEPUCTHKY ONTHUKO-a0COPOIIMOHHBIX
ra30aHaIn3aToOPOB.

Ipudopst u 4. Ins 4ero HYXHbl HMCTOYHUKHA HMH(PPAKPACHOTO U3IYYCHUS B

ONITUKO-a0COPOLIMOHHBIX I'a30aHaIn3aTopax?
5. Uem 3amonHSIOTCS (DUIBTPOBBIE KaMepbl, €CIM B Ta30BOH CMeCH
HEOOXO0MMO ONpeAeNIUTh coaepkanue CO?

6. {1t yero Hy>KHBI CpaBHUTEILHBIE KaMephI?

7. Yem 3aIl0JIHAETCS KOMIIEHCAllUOHHAs KaMmepa
ONTUKO-a0COPOLIMOHHBIX ra30aHAIN3aTOPOB?

8. Kakas mkana y onTuko-a0copOLMOHHBIX Fa30aHAIN3aTOPOB C I'a30BOii
KOMITEHCAIUei?

9. JlocronHcTBa U HEJ0CTaTKN OIITUKO-a0COPOLIMOHHBIX
ra3oaHaJn3aTopoB

cucmemul KOHMPOA
OKpyHcarouiell cpeovl
U RPOMBIULTIEHHBIX
6b10poCos

IIpuMeps! KOHTPOJIBHBIX 32124
1. Omnpenenuth nepenaja JaBjieHUs, CO3aBaeMblii HAIOPHBIMU TPYOKaMH, €CIIH MOTOK BOJIBI

JBUKETCS CO CKOPOCTBIO V, €CIIU MNIOTHOCTh U3MEPSIEMOM CpPEIbl p.

2. Tlo TpyOe nuameTrpom D ABIIKETCS MOTOK KUKOCTH TUIOTHOCTBIO P CO CPETHEH CKOPOCTHIO
v. OnpenenuTh MacCoOBbI U 0OBEMHBIN Pacxo.

3. Omnpenenute 3Hayenue J/C, nuHAYHIMPYEMO B 3JIEKTPOMArHUTHOM pacxoJIoMepe ¢
JAUAMETPOM HPOXOAHOT0 OTBepcTHs d, mpu pacxoe Bojabl Q, MHAYKIIHMS MAarHUTHOTO moJist B.

4. B tpybomnpoBoe auamerpoM d mpoTeKaeT KUIKOCTh, pacxoa kotopoid Q. Jlis u3mepenns
pacxoza NpUMEHSIETCsl yIbTPa3BYKOBOM pacXooMep, pacCTOSIHUE MEXKY UCTOUHUKOM U
npuémarkoM |. Onpenenuts Bpemst IPOXOKICHHS «I10 TIOTOKY» H «IIPOTHB HET0» €CII
CKOpPOCTb pacCIIpOCTPaHEHUs yIbTPa3BYKOBBIX KOJIEOaHUN B H3MEpseMoii cperie C.

5. Tepmomapa HaxoAUTCS B U3MEPSIEMOH cpejie, TeMnepaTtypa kotopoid pasHa 1000°C, a
TeMIeparypa okpyxatomieit cpenbl paBHa 35°C. UTo mokaxeT n3MepuTeNbHbIN mpuodop,
€CJIM TOTIPaBKy Ha TEMITEpaTypy OKpyxaroiiei cpeapl He BBoauTh? [logoOpats Tumn
TepMOIIapbl ¥ BTOPUYHBIN npubop. PaccunTarh OTHOCUTENBHYIO OTPEUTHOCTh U3MEPEHUS
(OOBSICHUTH OTBET)

6. Kanopumerpuueckuii pacxogoMep COCTOUT U3 HarpeBaTeliss MOUTHOCTbI0 W,
pacroyiokeHHbIN B TpyOOIpoBoie tuamerpoM D. OmnpenenuTs pa3HOCTh TEMIIEPATyp
U3MEPSAEMOM Cpebl O M MOCHIe HarpeBaTeNs IpHU CPeJHENH CKOPOCTH MOTOKA Ugp.

7. Knacc Tounoctu nmpudopa pasen 0,5; rpagyupoBka XA; npeaens! usmepenus ot -200°C 1o
+600°C. OnpenenuTh MaKCUMAJILHO JOMYCTHMYIO TorpemrHocTh B °C. UTo o3Havaer
rpagyupoBka’?

8. VY moBepsiemoro natuuka gaBiieHus co mKanon udmepenus ot 0 mo 250 klla ocHoBHas
OTHOCHTEJIbHAs TOTPEITHOCTh U3MEPEHHUSI BO BCEM JIMANA30HE U3MEPEeHU paBHa 4%. J[aTunk
UMeeT TOKOBBIN BeIxo[ 4...20 MA. Ha natymnk kaimOpaTopoM MOAAHO JaBJIECHUE




125 xIIa, mpu 3TOM ero BBIXOHOM cuTHa paBeH 12,62 MA. Heo6xonumo onpenennThb

YKJIQIBIBAIOTCS JIM MTOKA3aHUS JaTUYMKA B JJOITYCTHMBIE TPEICITbI.

9. PaccuuTarh MOTPENIHOCTH U3MEPECHHUS JIsl YAIIIEYHOTO MAaHOMETPA, €CITH COOTHOIICHHE
muametpoB 1/400.

10. [Ipu u3MepeHUr TEMIEPATyPhI B IIEYH C MTOMOIILIO0 TEPMONAPHI «TUIATHHA-TITIATHHOPOIHIN)
(Tum S) BosmbT™METp TOKazan 7,8 mB. Temneparypa X0J0IHOTO crias Obljia CTAOMIM3UPOBaHa
Ha ypoBHe 100°C. Ilonb3ysck rpalydpOBOYHOM TaOIUIIEH sl JTaHHOW TEPMOIIAPHI,
OTpeAeNUTh TEMIIEPaTypy Ix B MeUu.

Temut pechepamos:
['OCT 21.208-2013 YcnoBHble 0003HAYCHUS (3aJaHIE Ha COCTABIICHUE CXEM U3MEPEHUS U
peryaupoBaHusi TEXHUYECKUX MapaMeTPOB):

— CAP yposHs;

— CAP paBnenus;

— CAP remneparypsl;

— CAP pacxojna (COOTHOIIEHHS pacX0/I0B);
— T'a30BbIl aHaMM3



[Tpunoxenue 2

7 OneHo4YHbIe CPeACTBA 1JIsl POBEACHHUS IPOMEKYTOYHON aTTeCTAlluH
a) [lnanupyemble pe3yabTaTbl 00y4eHHsI M OLICHOYHbIE CPEACTBA IS IPOBeACHHUS IPOMEKYTOYHOM aTTeCTAllUM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

OIIK-7: cnocoOHOCTHh YYHMTHIBATH COBPeMEHHbIe TEHACHUMH Pa3BUTHS JJIEKTPOHUKH, U3MEPUTEJbHOH M BBIYHCIAMTEILHOH TEXHHUKH,
HH(OPMANMOHHBIX TEXHOJIOIHH B CBOEH NPO¢ecCHOHAIBHON NeATe1bHOCTH

3HaTh

— NPUHIMITBL JACHCTBHS CPEACTB U3MEPEHHI,
METO/IbI U3MEpPCHHIA Pas3IHYHbIX
(U3HYECKUX BEIIHYUH;

— THITOBBIE METOJBI M CPEACTBA U3MEPEHHUS
OCHOBHBIX TEXHOJIOTHYECKHX MapaMeTpPOB
METaJTyprHH YePHBIX METAJIOB, METOIbI
u  1puOOpbl KOHTPOJIS  OKpY’Karolei
Cpebl ¥ MPOMBIIUIEHHBIX TPHOOPOB;

— MIPUHIUIIBI MIOCTPOEHHUS u
(GYHKIIMOHUPOBAHUS
aBTOMATU3MPOBAaHHBIX CPEICTB

MH(OPMALIMOHHOTO 00ECIIEYeHUs CUCTEM
aBTOMAaTH3aLNH

Ilepeuens meopemuueckux 60npocoe K IK3AMeHy:
1. JKuaxocTHble U Ipy30IOPIIHEBbIE MAHOMETPBHI.
2. IIpe3omeTpuyYecKuii METOI U3MEPEHUS TaBICHUH.
3. IIpeob6paszoBarenu gasnenuii cepun METPAH-100, METPAH-150. CtpykTypHas
cxema. [Ipunuun neicTusi, 006JaCTh IPUMEHEHMUSL.
4. MexaHuuyecKle METO/Abl U3MEPEHUS YPOBHS ChITY4YHUX MaTepuanoB. OCOOEHHOCTH
WU3MEPEHMS YPOBHS CBHIIIYYUX MAaTEPHAIIOB.
5. HM3mepenue YPOBHS KUAKOCTEN THIPOCTaTUYECKUMU METOJIaMHU.
[Ibe30MeTpUUECKUid U MAaHOMETPHYECKH METOJbl M3MEpPEHUs ypoBHS. M3MepeHue
IUIOTHOCTH HEU3BECTHOM KUAKOCTH C IOMOIIBIO MbE30METPUYECKOIO METOIA.
6. I3mepeHue ypoBHS yIbTPa3BYKOBBIMH METOJIAMH.
7. PanapHble U BOJHOBBIE YPOBHEMEPHL. Y CTPOHCTBO, MPUHIIMIT ASHCTBUS.
8. MsMmepeHue YpOBHA IKMAKOCTEH DJIEKTPUYECKMMH METOJaMH. EMKOCTHBIE
YpOBHEMEpHI: 00JacTh NPUMEHEHUS, NPUHIMI JCHCTBHU, CXeMa H3MEpeHUs
AIEKTPONPOBOJHON U HEAJEKTPOIPOBOTHON CPEBI.
9. KoHTposb ypOBHS )KHJIKOT0 MeTajula B KpuctauuzaTopax MHII3.
10. U3mepenue pacxoja METOIOM IMEPEMEHHOTO IMEepernaaa IaBICHUS Ha CYKaloMeM
ycrpoiictee. Kommiuekt npudopos. Popmyina pacxosa.
11. U3mepeHue pacxoja METOAOM MOCTOSTHHOTO Mepernaja. Y CTpOWCTBO POTaMETPOB.
dopwmyna pacxona.
12. UsmepeHue pacxoja METOJIOM JAuWHamuueckoro Hamopa. dopmyna pacxona.
VYeTpoicTBO HarOpHOH TPYOBI.
13. DnextpomarHuTHbIe pacxogoMepsl. [Ipunnun neiictBus. Y cTpoicTBo
14. Vnprpa3BykoBbie pacxonomepsl. [IpuHIun neicTBus. Y cTpoiicTBo.
15. Cueruuku konmuecTBa. CKOPOCTHBIE U OOBEMHBIE.
16. Buxpesbie pacxogomepsl. [IpuHIMT neficTBrs. Y CTPORCTBO pacxogomepa
METPAH-300ITP.
17. Onrtuxo-akycTrueckue razoananuzaropsl. [IpuHimn neicteus. YCcTpoicTBo.




CtpyKTypHBII

3JI€MEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUsI OneHoyHbIE CPECTBA
KOMITETCHIIUH
18. TepMOKOHIYKTOMETPUYECKHE ra30aHaIN3aTopPBbI. [Mpuaun JICUCTBUA.
VYerpoiicTBo.
19. Tepmoxumuueckue razoananuzaropsl. [Ipuniun neiictBus. Y cTpoiicTBo.
20. TepmomarauTHble razoananu3aTopsl. [IpuHnum neicTBus. Y CTpONCTBO.
21. TazoBble xpomaTorpadsl. [IpuHimn aeicTBUs. Y CTpOCTBO
22. MacccnektpomeTpsbl. [IpuHIun geicTBus. Y cTponcTBo.
23. U3mepenue BIRXXHOCTH Ta30B AJIEKTPUYECKUMHU TMTPOMETPUUECKUMHU JTaTYUKAMU
(METO1 TOUKHU POCHI).
24. TlcuxpomeTpuyecKuil MeTo U3MEPEHUs BIaXKHOCTH ra30B
25. HelTpoHHBIN METO NU3MEPEHHS BIAXKHOCTH.
26. H3mepeHue TONIIMHBI IPOKaTa
27. U3mepeHue NIMPUHBI TIPOKATA.
28. IlpuHnun [aeWCTBUS  ONTOAJIEKTPOHHBIX MpeoOpa3oBaTenell  NepeMenieHHs
WHKPEMEHTAIBHOTO THIIA.
29. IloTeHUMOMETpUYECKUN JATYMK NIEpEeMELICHHs. Y CTPONHCTBO, IPUHIIMIT JEHCTBUS.
30. H3mepeHue KOHIEHTPALUU BOJOPOJHBIX HOHOB (pH-MeTpHI).
31. U 3mepenue KOHIIEHTpAIMHU KUCIOpoaa B Boje. [IpuBecTu npumep u3MepuTenbHON
CUCTEMBI.
32. OrmpeneneHue colepkaHus yriiepoja B KuAKoMm MeTamie. [IpuBectu mpumep
U3MEPUTEIIBHON CUCTEMBI.
33. M3mepeHne KOHIICHTpAIMH BOIOPOAA B skuaKoM Metasuie (cuctema HYDRIS).
—HCIOJIb30BaTh TEXHUUECKUE CPEICTBA JIJIs iIeII:Ieuenb Aabopamopnvlx pasom:
W3MEpPEHHS]  Pa3InuHBbIX  (DU3HUECKUX 2' I/Iinggﬁz ;zr;:g;;yp b
DO, 3. N3mepenue pacxoja v KOJIMIECTBA
YMmeTn —BBIOMpPATh COBPEMEHHBIE TEXHHYECKHE 4 U
. 3mepenne ypoBHS )KHIKOCTH
cpeicta - VA HSM_epeHm PAIHHBIX | 5 N3mepenne ypoBHS CHITYyYHUX MaTepHaIOB
(usmrICCIX BemHMH; 6. TepMOMarHUTHBIN ra30aHAIA3ATOP
~PpaccHnTRIBATL MCTPOIIOTHHICCKHE | 7 OnTrKo-aKyCTHYECKUI ra30aHaIN3aTop
XapaKTCPHCTHKHI CPEICTE  H3MCPCHUM 8. M3MmepeHne reoMeTpUUIECKIX Pa3MEPOB U MEXaHHUUECKHUI BETUIHH




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUsI

O1ieHOYHBIE CPENCTBA

Bnanets

— HaBBIKAMU HEOOXOIMMBIMHU JUIsl BBIOOpA,
CO3JIaHMsl, BHEJPEHUS M OSKCIUTyaTalluu
aBTOMATU3HPOBAHHBIX CPEICTB
TEXHOJIOTUYECKUX H3MEPEHUH, a Takke
MH(POPMAIIMOHHOTO 00ECIIEYEeHUSI CUCTEM
aBTOMaTHU3alluH;

— HaBBIKAMHU, HE00XO0IMMBIMU JUISt
CO3/1aHUS aBTOMAaTU3UPOBAHHBIX CPE/CTB
TEXHOJIOTUYECKUX HM3MEPEHHH, a TaKke
MH(OPMALIMOHHOTO 00ECIIEYeHUs CUCTEM
aBTOMATH3ALNH

Ilepeuenv npaxmuueckux paoom:

7. OrnpenenuTs nepenaj 1aBjieHus, Co3aBaeMblii HATOPHBIMU TPYOKaMH, €CITU MMOTOK
BOJIbI JIBUJKETCS CO CKOPOCTHIO V, €CITU TUIOTHOCTh U3MEPSAEMON CpeIbl p.

8. [Ilo Tpybe nuamerpom D nBukeTcss MOTOK >KUIKOCTH IUIOTHOCTBIO P CO CpeaHEi
CKOPOCTBIO V. OnpeenuTb MacCcoBbI 1 OOBEMHBIN PacXo/l.

9. Onpenenute 3naueHue DJIC, HHAYIIUPYEMOH B JIEKTPOMAarHUTHOM PacXxoJIoMepe ¢
JMaMETPOM TPOXOJHOr0 OTBepcTUs O, mpu pacxone Boabl Q, MHAYKIMS MAarHHUTHOTO
nosist B.

10. B tpy6ompoBoae auamerpoM O mpoTeKaeT KUAKOCTh, pacxon kotopoi Q. Jlis
M3MEPEHHS pacxojia MPUMEHSETCS YIbTPa3BYKOBOW PACXOIOMEp, PACCTOSHUE MEXKIY
UCTOYHHKOM W mnpuéMmHukoM |. Ompenenutb BpeMs MPOXOXKICHUS «I10 TOTOKY» H
«IPOTUB HET0» €CIU CKOPOCTh PACHpPOCTPaHEHUs YIbTPA3BYKOBBIX KOJICOAHUN B
u3MepsieMoii cpeje C.

11. Tepmomnapa HaXOaUTCS B U3MEPSIEMOM cpejie, Temreparypa koropoi pasHa 1000°C,
a TeMIeparypa okpyskatouiei cpenbl paBHa 35°C. Uto nmokaxeT u3MepuTeNbHbIN Ipudop,
€ClIM TOMpPaBKy Ha TEMIEpaTypy OKpyxkaromiei cpeiasl He BBoAUTH? llogoOparh THm
TepMomapbl W BTOPUYHBIA TpubOOp. PaccunmTaTh OTHOCHUTENBHYIO TMOTPEIIHOCTH
n3MepeHus (0OObSICHUTh OTBET)

12. KajnopumeTpudecKuil pacxoioMep COCTOMT W3 HarpeBareiss MoOIIHocThio W,
pacmosoxKeHHbll B TpyOompoBonae auamerpom D. OmpenenuTs pa3sHOCTh TeMmmepaTyp
U3MEPSAEMOI CpeIbl 10 M MOCJIe HarpeBaTeNs IpHU CPeJHENH CKOPOCTH IOTOKA Ucp.

11. Knacc tounoctu mpubopa paseH 0,5; rpagyupoBka XA; mpeaenbl U3MEPEHHs OT
-200°C nmo +600°C. OnpenenuTh MaKCHMAJIBHO JIOMYCTHMYIO TorpemHocTsh B °C. Uro
O3Ha4yaeT rpajayupoBka?

12. V mnoBepsieMoro maTtyuka AaBieHUs co mkanod uamepenus oT 0 mo 250 xlla
OCHOBHasi OTHOCHTEJbHAsI TMOTPEUTHOCTh M3MEPEHHUs BO BCEM JWaIla30HE HU3MEPEHUH
paBHa 5%. JlaTurk umeeT TOKOBBIN BbIxoa 4...20 MA. Ha naT4auk kanuGpaTopom mogaHo
JaBJICHUE

125 xIla, mpu 5TOM ero BBIXOJHOM curHai paBeH 12,62 MA. Heo0Xoaumo onpenenuTh
YKJIQJBIBAIOTCS JIM TTOKA3aHUS JaTUYUKA B JOIMYCTUMBIC ITPEIEITbI.

13. PaccuurtaTh MOTPENIHOCTh W3MEPEHUS JUIS YalIeYHOTO MaHOMETpa,
cooTHoIeHue auametpos 1/400.

€Clin




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUsI

O1ieHOYHBIE CPENCTBA

ITK-6 Cnioco0HOCTH NPOU3BOAUTH PACYETHl M NMPOCKTHPOBAHUE OTAEJbHBIX 0JIOKOB M YCTPOHCTB CHCTEM ABTOMATH3ALMHU M yIPaBJIeHHUA U
BbIOMPATh CTAHJAPTHBIE CPeCTBA ABTOMATHKH, H3MEPHUTEIbHOM M BbIYHCIUTEIbHOH TEXHUKH /ISl IPOEKTHPOBAHMUS CHCTEM aBTOMATU3ALMH

U ynpaBJieHUs

3HaTh

— OCHOBHBIE  CTPYKTYpbHI,  IPHHIHIIBI
TUNW3ALUY, YHU(UKAMH, TOCTPOCHHUS
MMPpOrpaMMHO-TCXHUYCCKUX KOMIIJIICKCOB;,

— YCTpPOWCTBO OCHOBHBIX THUIIOB
TEXHHYECKHX CpPEACTB aBTOMATH3AlMH H
YIIpaBJIECHUS, METO/BI 5 CIOCO0bI
NOoJTy4eHHs WHPOPMAIMKU O Iapamerpax
YIPaBIIsieMOro 00bEKTa;

— METOJbl IPOCKTHPOBAaHHA U pacuéra
OTJICIbHBIX OJIOKOB U YCTPOICTB CHUCTEM
aBTOMAaTHU3AIIHU.

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. Muddepenunanbuo-TpanchopMaTopHblii  Mpeodpa3oBaTeib.
IIOKa3aHUH Ha pacCTOsSHUE.
2. TokoBas cucTema nepegadn MoKa3aHui Ha PacCTOsSHUE.
3. M3mepeHue Temreparypsl XKHIKOI0 MeTaia
4. IlpuBectu npuMepsl aBTOMAaTU3UPOBAHHBIX CUCTEM KOHTPOJIS TEMIEPATYPhl KHUIKON
cTanu
5. IlpuBecTu mpuMepbl aBTOMaTU3UPOBAHHBIX CHCTEM KOHTPOJS YpPOBHS MeTajlia B
CTaJIepa3IMBOYHOM KOBIIE
6. MeTponornueckoe 00ecredeHne TEeXHOIOTUYECKUX M3MEPEHU METauTypru4ecKoi
IPOMBIIIICHHOCTH
7. TlpuOopsl U CUCTEMBI KOHTPOJISI OKPYKAIOIIEH CPebl M MPOMBIIUIEHHBIX BEIOPOCOB
8. Merponorus. OCHOBHbIE OHATHS U OIPEEIICHUS
9. TocymapctBennas cucrema npudopos (I'CII)
10. EnuHcTBO M3MepeHui
11. U3zmepsiemble BenuuuHbl. Buasl nsmepenuit
12. Metoas! uzmMepenuii. MeTouka BBIOIHEHUS U3MEPEHUI
13. OcHOBHEBIE MOJIOKEHHS TEOPHH MOrpenrHocTel. Kiraccudukarust morpenrHocTen
14. BepoATHOCTHBIE OLIEHKHU MOTIPEIIHOCTEN U3MEPEHUS
15. CpencrBa usmepenus, Buabl. CUrHaIs U3MEPUTEIbHON HHPOpMALIUU
16. Mertponoruueckue xapakrepuctuku. Hemerponornueckue xapakTepuCcTUKU
17. CrpykTypHbIE CXEMBI U CBOICTBA CPEICTB U3MEPEHUS
18. OG6paboTka pe3ysbTaTOB U3MEPEHUS

Cucrema nepenauu




CtpyKTypHBII

JJIEMEHT [Tnanupyemsle pe3yabTaThl 00yUeHHUSI Onenounsle cpencTea
KOMIETEHINH
YmeTb — BBIOMpaTh  CTaHJApPTHbIE  CPEIACTBA
MU3MEPUTEIBHOU 31 BBIYMCIIUTEIIBHON [epewens npakmuneckux paom:
TCXHHUKH C ICIBIO MPOCKTHP OB?HHH CHCTEM | TOCT 21.208-2013 YcioBHbIe 0603HaYeHNUs (3a1aHIE HA COCTABICHHE CXEM H3MEPEHHS
aBTOMATHHCCKOTO YIPABICHUA, U PEryJIMpOBaHuUs TEXHUYECKUX ITapaMeTPOB):
~— COIIAacoBBIBATH paboty YCTPOI;'ICTIE — " CAP yposHs;
W3MEPUTENIHOH M BBIMMCIHTENLHOH _  CAP nasenus:
TEXHUKU JUI BBIOpAaHHOW KOH(UTYpaIruu — CAP Temmeparypi:
CHUCTEMBI aBTOMAaTUYECKOT'O YIIPABIICHUS; _ CAP pacxoma (COO'IiHOHICHI/ISI PACKOIOB):
— BBIIOJIHATH IPOEKTHUPOBAHUE CHUCTEM .
yIOpaBiI€HUS  Ha  OCHOBE  THUIIOBBIX —  Tazoserid anamms
IPOrPaMMHO-TEXHUYECKUX KOMILIEKCOB
Bnazners — HaBbIKaMH IIOJIYYCHHS CTaTUYCCKUX H

JUHAMHYECKUX XapaKTEePUCTUK
[apaMeTpoB  CTPYKTYpHbIX OJOKOB U
00BEKTOB YIIPABICHMUS;

— YMEHHMEM pacCUUTBHIBaTh IapaMETPhI

HAaCTPOWKH aBTOMAaTUYECKUX PETYJIATOPOB;

— IPAKTUYECKUMH HABBIKAMH MOHTa)XXa U
HajakKMBaHUsA CHUCTEM aBTOMAaTHYECKOIO
YIPABJICHUS

Ilepeuenv npaxmuyeckux paoom:

1. Paccuntath u MMOCTPOUTD TpaAyupOBOYHYIO XApaKTCPUCTUKY TCIIJIOBOTI'O
ra3oaHajin3aTropa,
2. Paccuurarh n IIOCTPOUTH rpalyupoBOYHYIO XapaKTCPUCTUKY

TEPMOKOH/TyKTOMETPUIECKOT0 Ir'a30aHaIN3aTopa
3. Pacder TepMOMarHMTHOTO Ta30aHaNIN3aTOPA

JAMNK-1 Cnoco6

HOCTBHIO OPraHU30BaTb METPOJOIrHI€CKOE o0ecneyeHue NMPOU3BOJACTBA CUCTEM M CPEACTB aBTOMATU3AIUHN U YIIPABJICHUA

3HaTh

— TEOPETUYECKUE OCHOBBI METPOJIOTUH,
CTaHJAPTHU3ALIMU U CepTH(UKALINY;

— Kjaccu(UKaAIMU CTaHApPT 1O BHJIAM M
Ha3HAYECHUIO,

— MPaKTUYECKyI0 0a3y METPOJOTHH H
CHOCOOBI oOecrieueHus e€IMHCTBA
U3MEPEHHUI;

Ilepeuenv meopemuueckux 60npocos K sK3ameny

1.OcHoBuble nousTus. Llenu crannapruzanuu

2.3a7auu, OpraHbl U CIIy>KOBI CTaHAApTH3ALNU

3.Buasl cranmaproB. HopMaTHBHBIE TOKYMEHTHI
4.MetoanyecKkre OCHOBBI CTaHAApTH3AIMU. [[pUHIIUITBI U METOBI
5.OcHOBHBIE IOHATHUS, LIEJIHU U O0BEKTHI CePTUPUKAITUU

6.Cxemsl cepTuukanuu

7.IlpaBuiia ¥ NOPSAOK NMPOBEJIEHUS CepTUDUKAIINU

8.Metobl cepTuhUKaIH




CtpyKTypHBII

JJIEMEHT [Tnanupyemsle pe3yabTaThl 00yUeHHUSI OneHouHbIe CpeACTBA

KOMITETECHIIMU

YMmeTb — MCIIOJB30BaTh CTaHIapThI B
NPaKTUYECKOH 1S TeNbHOCTH; Ilpumeput npakmuueckux 3ad0anuii:
— BBRINOJNHATEL  3agaHus B oOnactu | 1. Mcnonb3oBanne I'OCToB mist cocraBieHHMs CXeM NPHOOPOB, TEXHOJOTHUYECKUX
CepTUPUKALMM  TEXHUYECKHX  CPEJICTB, | IPOLECCOB
CHCTEM; 2. Bei6op u o6ocHoBaHue cxembl cepTuduranun CHU
— BBIIIOJIHATH 3aJaHuA B o0JiacTu 3. Cocrasienue CHGHI/I(l)I/IKaI_[I/II/I 060pyI[0BaHI/I${ IJI1 3aJaHHOI'O KOHTYpa H3MCPCHUA
CepTI/I(l)I/IKaLII/II/I IIPOLIECCOB, 060py,Z[OBaHI/I${ TCXHOJIOTMYCCKOIO MnapamMeTpa B BbI6paHHOM IMPOU3BOACTBC
U MaTepUaIoB

Braners — HaBBIKAMU BbIOOpa HEOOXOAMMBIX CXEM

¥ METOJIOB CePTH(UKAINH;

— HaBbIKAMHU CaMOCTOSITEJIBHO
pa3ouparscs B HOBBIX BOIIpOCax
cepTuduKaIm, TEXHUYECKOTO
HOPMHPOBAHUS, CTaHAapTU3aLUU u

METPOJIOTHYECKOTO O0SCIICUCHNS;

— HaBBIKAMH BBIOOpA METPOJOTHYECKOTO
o0opymoBaHus, 00eCTeunBaroIIero
HeO6XOI[I/IMI)Ie auara3oHbl U TOYHOCTH
U3MEPEHUS

Ilpumepuvr npakmuueckux 3a0anuil K IK3AMEHY.

1. Vcnionb3oBaHMe KOHTPOJIBHBIX KapT MO KOJIMYECTBEHHBIM MpPU3HAKAM JJII KOHTPOJIS
KaueCcTBa TEXHOJIOIMYECKOTO Ipoliecca

2. Vcnonp30BaHUE KOHTPOJIBHBIX KAapT MO KAa4eCTBEHHBIM IMpPU3HAKAM JJISI KOHTPOJISI
KaueCcTBa TEXHOJIOIMYECKOTO Ipoliecca

3. Ucnonp3oBanue auarpammbsl pazOpoca A KOHTPOJIS KauecTBa TEXHOJIOTHYECKOTO
nporecca




0) Ilopsaok nMpoBeAeHUsI MPOMEKYTOUHON ATTECTALUM, MOKA3ATEeJ I U KPUTEPUU OLIEHUBAHUSA:

[TpoMexxyTouHasi aTTeCTalus Mo JUCHUILINHE «TeXHUYecKne U3MepeHus U MPUOOPHI» BKIIIOYACT
TEOPETHYECKHE BOIPOCHI, MO3BOJIAIOIIAE OICHUTh YPOBEHb YCBOCHHUS OOYYarOIIMMUCS 3HAHUH, U
MPAaKTUYECKHE 33JJaHNs, BBIBISIOMINE CTEIIEHb C(POPMUPOBAHHOCTH YMEHUHN U BIIAICHUH, TPOBOIUTCS B
dbopMe FK3aMeHa.

DK3aMeH MPOBOJUTCS B YCTHOM (pOpMeE 110 TEOPETUYECKUM BOIPOCAM U 33]JaUaM.

IMoka3aTenu U KPUTEPUHU OIleHUBAHUS IK3aMeHA:

— Ha OUEHKY «omauyno» (5 OanaoB) — OOYyYarOIIMICS JOJDKEH ITOJHO PACKPBITh COAEpIKaHUE
MaTtepuajia B 00beMe IpPOTrpaMMbl JUCIUILUIMHBL, YETKO W MPABHIBHO JaTh OINPEICIICHUS, MPUBECTU
J0Ka3aTeNnbCcTBAa HA OCHOBE MAaTEMAaTHYeCKMX W JIOTHUECKHMX BBIKIAJOK, II0Ka3aTh HaBBIKU
UCCIIEIOBATENBCKOM AesTenbHOCTU. OTBET JOHKEH OBITh CAaMOCTOSTENbHBIHN, IPU OTBETE UCIIOJIb30BAHbI
3HaHUA, IPUOOPETEHHBIE paHee;

— Ha OIICHKY «xopouioy» (4 Oama) — oOyJyaromuics JODKEH PacKPhITh COJCPKAHUE MaTepuaia B
o0beMe MpOorpaMMbl TUCIHUILIMHBI, B OCHOBHOM NPAaBWJIBHO JaTh OCHOBHBIC OINPECIICHUS W TOHATHS
npeamera. [Ipu oTBeTe nOMyIeHbl HETOYHOCTH, HapyIlIeHa OCIEeI0BATEIIbHOCTD H3JI0KEHHUS, TOMYIIICHBI
HeOOoJIbIIMEe HETOYHOCTH TPH BBIBOJIAX U MCIIOJIb30BAaHHH TEPMUHOB, IPAKTUIECKNE HABBIKM HETBEPIBIC;

— Ha OLEHKY «yoosnemeopumenvHo» (3 Oanna) — oOy4arouuiicss OJMKEH YCBOMTH OCHOBHOE
cozep:kanue marepuaia. [Ipu oTBeTe onpeneneHns U NOHATHS IaHbl HE YETKO, JOMYIICHBI OMIMOKA TTPU
MIPOMEKYTOUHBIX MATEMATHYCCKHUX BBIKIIAJIKaX B BHIBOJIAX, IPAKTUYCCKUAE HABBIKU CIIA0bIC;

— Ha OIICHKY «HeydosiemgopumenbHoy (2 0aIoB) — 00y4YaIONIHIICS JEMOHCTPHPYET 3HAHUS HE
6onee 20% TeopeTHUYECKOr0 MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET IOKa3aTh
WHTEIJUICKTYaJIbHbIE HABBIKM PEHICHUs] MPOCTHIX 3aaad. [Ipw oTBeTe AONyIIEHBI IpyOble OIIMOKH B
OIIpeJIeNIEHUsIX, JOKa3aTelbCTBAa TEOPEM HE NMPOBEJCHO, HE JIaHbl OTBETHI Ha JOMOJHHUTEIbHbBIE BOIIPOCHI
MIPEeToIaBaTeNsi, OTCYTCTBYIOT HaBBIKH MCCIIEI0BATEIBCKOM eI TETFHOCTH,

— Ha OLEHKY «HeyoosnemeopumenbrHo» (1 Oamn) — HE MOXET ToKa3aTh 3HAHUS Ha YPOBHE
BOCITIPOW3BENICHUSI M OOBSCHEHHsT WH(POpMAINK, HE MOXKET I0Ka3aTh WHTEIUICKTYyaJbHBIE HaBBIKU

pelIeHus MPOCTHIX 3aa4, OCHOBHOE COJIep)KaHne y4eOHOIro MaTepuraia He PacKpbITO.



