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1 [esiu 0OCBOEHUSA TMCHUTIIUHBI

Heab u3ydenus: aucuuiuinibl « TexHHUECKHue U3MEPEHHUs U MPUOOPHD» 3aKII0YAeTCs] B OCBOCHUH
TEH/IECHUUH Pa3BUTHUA IIEKTPOHUKHU, U3MEPUTEIIHOW U BBIYUCIMTEIBHOM TEXHUKH, WH(POPMAIIMOHHBIX
TEXHOJIOTUH B CBOEH MPOEeCCHOHATIBLHON AEATEIbHOCTH; B MOJIYYCHHH YMEHUN U HABBIKOB IPOU3BOIUTH
pacu€Thl U MPOEKTUPOBAHUE OTIEIIBHBIX OJIOKOB M YCTPOMCTB CUCTEM AaBTOMATHU3AllMM U YIPABICHUS U
BBIOMPATh CTaHIAPTHBIE CPEICTBAa ABTOMATUKH, M3MEPUTENBHOW M BBIYMCIMTEIBHOM TEXHUKU IS
IIPOCKTUPOBAHUA CHUCTEM AaBTOMATH3allUM W YIPABICHUs; IIOJy4YEHHH HABBIKOB OPraHHU30BaTh
METPOJIOTHYECcKoe 00ecreueHre IPOU3BOICTBA CUCTEM U CPEACTB aBTOMATH3aLUHU U YIIPABICHHS

JIist 1OoCTHKEHUS ITOCTaBICHHOM L€/ B JUCLUIIIIMHE PEIIAIOTCS 3a4a4H:

— U3Y4YCHHUE METOJIOB U3MEPEHHMS PA3IIMYHBIX TEXHOJIOIMYECKUX IapAMETPOB;

— U3y4YEHUE NPUHIUIIOB pabOThl COBPEMEHHBIX CPEJICTB U3MEPEHMUI;

— U3Y4YCHHUE METOJOB KOHTPOJIA B METAJIYPIrMYE€CKOM IIPOU3BOICTBE.

2 MecTo TUCHHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl OATOTOBKH 0aKkajiaBpa

Huctmmumaa b1.B.06 «TexHudeckne m3MepeHUs W MPHOOPBI» BXOIUT B BapUATHBHYIO YacTh
Ipo(eCCHOHATLHOIO LHUKJIAa AMCUUIUIMH 00pa30BaTesIbHOrO cTaHAapTa OakanaBpa (oOs3arenbHble
JUCLUIUIMHBI) MO HAaNpaBlIeHUIO MOAroTOBKM OakanaBpoB 27.03.04 — VYnpaBieHue B TEXHUYECKUX
cucremax, npopuiab — CucteMbl M CpeICTBa ABTOMATH3alMM TEXHOJIOTMYECKHUX IPOLIECCOB
(ob6s13aTenpbHas QUCUUIUIMHA). JIMCIUIIIMHA N3YYaeTCsl B IIECTOM CEMECTpE.

W3yuenne naHHOHN MUCHMILIMHBI 0a3upyeTcs Ha CIEAYIOIINX OCBOCHHBIX JUCIHUILIMHAX B paMKax
OOIl mnoarotoBku OakanaBpa mo HampasieHuto 27.03.04 — YmpaBieHue B TEXHUYECKHUX CHCTEMax,
npo¢ b — CHCTEMBI B CPEICTBa aBTOMATH3AIMH TEXHOJOTHUECKUX MPOIIECCOB:

—b1.B.9 «MartemaTtukay;

—b1.5.10 «®usukay;

—b1.5.14 «MeTtponorus u cpeicTBa U3MEPEHUI;
—b1.B.07 «OnexTpoHrKa B yIpaBIsOIUX YCTPONCTBAX»

[lepen HawamoMm H3y4yeHUs AMCUMILIMHBI CTYIEHT AOJDKEH 00JanaTh CIEeAYIOUMMH 3HAHUSMHU,
YMEHUSIMH U HAaBbIKAMU:

3HamMb:

—OCHOBHbBIE TIOHATHS M3 MAaTeMaTHKU: MpOU3BOAHAs, AupdepeHunan, HeonpenenEHHbINH
uHTerpas, aud¢epeHInaIbHble YpaBHEHUs, psaAbl: oOumue cBeaeHus, paasl Dypee,
pasnoxxenue (GyHkui B psn Dypbe; OCHOBHBIE MOHATHS M METOJbl MaTeMaTH4ECKOTO
aHaJIM3a, JTMHEHHOH anreOphbl

—OCHOBHBIE TIOJIOKEHUSI M3 (QU3UKH: (U3UUECKUE BEIUYMHBI M 3aKOHOMEPHOCTH HX
B3aMMOJEHCTBUS, DJIEKTPUUECKUE SBJICHUS, MAarHUTHBIE SIBJICHUS, dJIEKTPUUECKUE SIBJICHUS B

TBEPAOM TCJIC, TEPMOIJICKTPUICCKUC SABJICHHUA, IIOJYIIPOBOAHUKHU, KOJIcOaHUSI U BOJIHBI,
(u3rueckre OCHOBBI MEXaHUKH, JIEKTPHUUECTBO U MarHETHU3M,

—OCHOBHble XUMUYecKue NOHAMUSL U 3aKOHbl
—meopemuueckue OCHO8bl MEeMpOoNo2UU U CMAHOAPMU3AYUY, NPUHYUNBL Oelcmeus cpeocms
usMepeHull, Memoobl USMEPEHULl PA3TUYHBIX (QU3UYecKUX 6eauyuu; METONbI OMpeAeIeHUus U
HOPMHPOBAHHUST OCHOBHBIX METPOJIOTHUECKUX XaPaKTEPUCTHK CPEICTB M3MEPCHHIA
—usuyeckue 0cHoBbl INEKMPOHUKY, NPUHYUNBL OeliCMBUs NOLYNPOBOOHUKOBLIX U INEKMPOHHbIX
npubopos;
—OCHOBHBIE 3aKOHBI 2JIEKTPOTEXHUKH, OCHOBHBIE OMPEAEICHHS, METO/IbI pacueTa dJIEKTPHUCCKHX
eIt
ymemp:



—BBIMIOJTHATh OKCHEPUMEHTHI Ha JEHCTBYIOIIUX OOBEKTaX IO 3aJaHHBIM METOIUKAM U
00pabaTbIBaTh pe3ybTaThl C MPUMEHEHHEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHNA H
TEXHUYECKUX CPE/ICTB;

—TI0JIb30BATHCSI H3MEPUTEIHHBIMH IPHOOPAMH;

—OLICHUBATh MOTPEIIHOCTH U3MEPEHUIA,

—OIPEIeIsATh CTATUYECKUE U JUHAMUYECKUAE MapaMeTPhl MPOCTHIX TEXHOJIOTUYECKUX OOBEKTOB;
0OpMIIATH Pe3yIbTATHI PACYCTOB M IKCIICPUMEHTOB,

—OIICHUBATh PE3YJIbTAThI U3MEPEHUS

—UCNONBL306AMb CMAHOAPMHbIE NAKeMbl NPUKIAOHBIX NPOSPAMM Ol peuleHUsi NPpaKmudecKux
3a0ay

enademu:

—OCHOBaMH T€OPUU BEPOSITHOCTH;

—OCHOBAaMH aHAJIM3a JICKTPUICCKUX LICTCH;

—OCHOBAaMH MaTEMaTHYECKOW CTaTUCTHKH,

—METOJIOJIOTUEH aHAJIN3a BEIIECTB;

—OCHOBHBIMH TTpHeMaM# 00pabOTKH U TPEACTaBICHUS SKCIIEPUMEHTAILHBIX TAHHBIX;

—HaBBIKAMHU CaMOCTOSITEIIBHON pabOThI C TUTEPATYpOil U OMOIUOTEYHBIMH KaTAIOTaMU;

—3JIEMEHTAPHBIMH OIIEHKaMH TIOTPEITHOCTH U3MEPCHHIA,

—TIpUEMaMHU TTOCTAHOBKH MTPOCTHIX IKCIIEPUMEHTOB;

—HaBBIKAMH BKJIIOUYCHHS M OTKJIFOYCHHS DJICKTPUUYECKUX MPUOOPOB U MOTPEOUTENCH, H3MEpEHUs
IEKTPUICCKUX MTAPaMETPOB, MOCTPOCHHSI TPAPUKOB, 3aBUCUMOCTEH.

—Memooamu U cpeocmeamu  papadomxu U OQPOpMIeHUs MEXHUUECKOU OOKYMEeHMAayuu,
COBPEMCHHBIMHU WH(POPMALMOHHBIMA u UH(POPMAIMOHHO-KOMM yHUKAITUOHHBIMU
TEXHOJIOTUSIMU W HMHCTPYMEHTAIBHBIMH CPEJCTBAMHU JUIsl PEIICHUS OOIIEHAYyYHBIX 3a/1ad B
cBOEH mpo(hecCHOHATBPHOM AEATeIbHOCTH U AJS OpraHu3anuu cBoero tpyna (oducHoe 10,
MaTeMatuyeckue maketsl, WWW)

OcBoeHue JaHHOM JOUCITUILINHBI HCO6XOJII/IMO KaKk MpeAlCeCTBYOLICEC [UIA CICAYROIMIUX

JAUCHUIIIINH:

—b1.b5.18 «Kommekchl TexHuueckux cpeactB B CAY»;

-b1.B./1B.01.01 «Cucrembl aBTOMATH3ALNH U YIIpaBJICHUS (b1.B.1B.01.02
«ABTOMATH3UPOBAHHOE YIPABICHUE B TEXHUUECKUX CHCTEMAxX»);

-b1.B.JIB.02.01 = «ABTroMaTu3anus  TEXHOJOTHYECKHX  TPOIECCOB W  IPOU3BOJICTBY
(b1.B.1B.02.02 «OntuMuzanus YIPABICHUS TEXHOJIOTMYECKUMU poreccamu
METAJUTYPrHUECKOT0 IPOU3BOJICTBAY)

3 Komnerenuuu ooOyuyawiuerocsi, ¢opmupyeMbie B pe3yjbTarTe OCBOEHUS IUCUMILUIMHBI, H

IUIAHMPYeMble pPe3yabTaThl 00y4eHHUs :

B pesynbrare ocBoeHHS MUCHUIUIMHBI «TeXHUUECKHE HM3MepeHUs U MpHOOpbl» 00ydaromuiics

JOJIDKCH O6J18.,Z[8.TB CJICAYIOMIUMHU KOMIICTCHIUAMU:

CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIINH

OIIK-7: ¢cmoco0HOCTH, YYHMTHIBATH COBPEMEHHbIC TEHJACHUUHM Pa3BUTUH JIEKTPOHHMKH,
U3MEPUTEJbHON M BBIYUCIUTEILHON TEXHUKH, HH(POPMALMOHHBIX TEXHOJOIHH B CBOeH

npog

€CCHOHAJBLHOMN JeATeILHOCTH

3HaTh

— IPUHIMIBL  JEUCTBUA CPEACTB M3MEPEHUM, METOAbl HW3MEPEHUM pa3iIu4HbIX
(hM3UYECKUX BEITUYMH;
— TUIIOBBIE METO/BI M CPEJCTBA U3MEPEHHUSI OCHOBHBIX TEXHOJOTMYECKHUX M1apaMETPOB
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METATYPrUM YEPHBIX METAJUIOB, METOJAbl W NPUOOPHI KOHTPOJIS OKpY’Karolei
CpeIbl U IPOMBINIICHHBIX PUOOPOB;

— IPUHIUNBL [TOCTPOCHHUS] M (YHKIIMOHMPOBAHHS aBTOMATH3UPOBAHHBIX CPENICTB
MH(OPMAIIMOHHOTO 00€CIIeYeHHsI CHCTEM aBTOMAaTU3alUN

—WCIONB30BaTh TEXHUYECKUE CPEACTBA Ui HM3MEPEHHS PA3IUYHBIX (PH3UIECKUX
BEJIMYMH,

Ymers —BBIOMpATh COBPEMEHHbBIC TEXHUYECKHE CpPEICTBA ISl HW3MEPEHHs pPa3IMYHbIX
(bH3UYIECKHX BEJTMYKH;
—PpAaCCUUTHIBATH METPOJIOTHYCCKHE XaPAKTCPUCTUKH CPEJCTB W3MEPECHUI
— HaBBIKAMHM HEOOXOJMMBIMH JJIsi BbIOOpA, CO3MaHMsI, BHEIAPCHHS M DKCIUTyaTallMu
ABTOMATH3UPOBAHHBIX  CPEJACTB  TEXHOJNOTHYSCKMX  H3MEPEHHMH, a  TaKKe
Brnanets MH()OPMAIIMOHHOTO 00ECIEYCHUST CUCTEM aBTOMATH3AIINY,

— HaBbIKaMU, HGO6XO,Z[I/IMI)IMI/I A CO3JaHusA  aBTOMATHU3HWPOBAHHBIX  CPCACTB
TEXHOJIOTHYECKHUX H3MepeHHI>'I, a TaK¥Xe I/IH(bOpMaL[I/IOHHOFO oOecIieyeHnss CUCTEM

aBTOMaTu3alnuun

IIK-6 Crioco0HOCTh NPOU3BOAUTH PACYETHI U MPOCKTHPOBAHUE OT/AEIbHBIX 0JIOKOB M YCTPOMCTB
CHCTeM aBTOMATHU3AIMM W YNPABJIEeHHs] M BbIOMPATh CTAHJAAPTHbIE CPeACTBA ABTOMATHKH,
U3MEpPHUTEILHOM M BbIYMCIUTEILHOH TEXHUKH JIS1 MPOEKTUPOBAHNUS CHCTEM aBTOMATHU3ALMHU H

ylpaBJieHHs
—OCHOBHBIE  CTPYKTYpbl, HPUHLMIBI TUOM3ALMM, YHU(PUKALMK, T[TOCTPOEHUS
IIPOrPaMMHO-TEXHUYECKUX KOMIUIEKCOB;
3Hathb —YCTPOMCTBO OCHOBHBIX THUIIOB TEXHUYECKUX CPEICTB aBTOMATU3ALMU U YIPABJICHUS,
METO/bI U C1IOCOOBI OyYeHUs HHPOPMALIUU O TapaMeTpax YIpaBIsieMOro 00beKTa;
—METOAbl NPOEKTUPOBAHUSA M pacuy€ra OTICJIbHBIX OJIOKOB M YCTPOMCTB CHUCTEM
ABTOMAaTHU3AlNH.
—BBIOMpATh CTaHIAPTHBIE CPEACTBA W3MEPUTENbHON M BBIYMCIUTEIHHONW TEXHUKU C
L(EJIbIO IIPOCKTUPOBAHUS CUCTEM aBTOMATUYECKOIO YIIPABJICHMUS,
YMmeth — COTJIACOBBIBaTh PabOTY YCTPOICTB U3MEPUTENLHON M BBIUUCIUTENBHON TEXHUKU TS
BbIOpaHHOW KOH(UTYpalli CUCTEMbl aBTOMaTHYECKOT'0 YIIPaBJICHHUS;
— BBIIIOJIHATH IIPOCKTUPOBAHUE CUCTEM YIIPABICHUS HA OCHOBE TUIIOBBIX IIPOIPaMMHO-
TEXHUYECKUX KOMIIJIEKCOB
— HaBBIKaMU IOJIYYEHUS CTATUYECKUX U TUHAMUYECKUX XapaKTEPUCTUK [1apaMeTPOB
Brazers CTPYKTYPHBIX OJIOKOB 1 0OBEKTOB yIpaBJIECHUS;

— YMEHHEM PacCUUTHIBATh apaMETPbl HACTPONKH aBTOMATHYECKUX PErYISATOPOB;
— MIPAKTUYECKUMU HAaBBIKAMH MOHTAXKa W HAJIAXWUBAHUSA CHCTEM aBTOMAaTHYECKOIO
yIpaBJIeHUs

JIIK-1 Cnioco0HOCTHIO OPraHU30BaTh METPOJIOrHYecKoe odecrieueHHe MPOU3BOJACTBA CHCTEM M
CPEACTB AaBTOMATHU3AIIMU U YIIPABJICHUSA

—TCOPCTUUCCKUC OCHOBLI METPOJIOTUH, CTAHAAPTU3ALIUN U CepTI/I(l)I/IKaLII/II/I;

3HaTHL
—KnaccuuKaIuy CTaHAapTOB M0 BUaM U Ha3HAYEHUIO;
—MPAKTUYECKYI0 023y METPOJIOTHUH U CIIOCOOBI 0OECTICUCHHS €IMHCTBA N3MEPEHUN;
—HUCIOJIb30BaTh CTAaHAAPTHI B IPAKTUYECKOH JESITEIIbHOCTH;

VYMmeTn —BBITIOJHSTH 33/1aHUS B 001aCTU cepTUDUKAIINY TEXHHUECKUX CPEACTB, CUCTEM;
—BBIIIOJIHATh 3a/laHUs B OO0JIaCTH CepTU(UKAIMKM TPOIECCOB, OOOpYAOBaHUS U

MaTepHajoB

—HaBBIKAMH BBIOOpPA HEOOXOAUMBIX CXEM U METOJIOB CEpTU(DHUKALINH;

Brasers —HaBBIKAMH CaMOCTOSITEJIbHO pa3Ouparbcs B HOBBIX BOMNpPOCax CepTU(UKAINU,

TEXHHUYECKOTO HOPMUPOBAHUS, CTAHAPTU3AINH U METPOJIIOTHYECKOTO O0ECTICUeHus;
—HaBBIKAMH  BBIOOpA  METPOJIOTHYECKOTO  O00OpYIOBaHUS,  OOCCIEUYMBAIOIIETO

HGO6XOI[I/IMI>IG Anana3oHbl U TOYHOCTH U3MEPCHUSA




4 CTpyKTYypa U coepKaHue TUCHUIINHBI

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET O 3aUeTHbIC eAuHuUIIbI, 180 akaja. yaca, B TOM YuCIeE:

— KOHTaKTHas pabora —89 akaj. 4acos:
— ayauTopHas — 85 akaj. 4acos;
— BHeayAWTOpHas — 4 akaJl. 4acos;

— camocTosiTeabHas padora — 55,3 akaj. 4acos,
— TIOJrOTOBKA K 3K3aMeHy — 35,7 akaJl. Jaca.
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OIIK-7 - 3yB
1. U3Mepenne TeMIepaTypbl 6 JUTK-1 - 38
IIK-6 — 3yB
1.1 3mepenue temnepaTypbl KOHTAKTHBIMU o | 8/apt 5 CaMocCTOATeNIbHOE H3YUCHHE Oruér u 3amura
METOIaMHU y4eOHOM JINTEPaTyphbl, TIOJITOTOBKA |1a00paTOPHON PabOThI
1.2 U3mepenue Temnepatypbl 0ECKOHTAKTHBIMH 5 9 5 K J1a00paTOPHEIM 3aHATHAM VCTHBIN 01poc, KOHTPOIbHAs
METOIAMU pabota
HToro no paszaeiy 4 [10/41" 10
2.A3mepenne JAABJIEHUSA KOJINYeCcTBA OIIK-7 - 3ys
: p ’ ’l 6 JTIK-1 - 3yB
pacxoaa M ypoBHSI TTK-6 — 3y
2.1 MeTOMB! H3MEPEHHS IABTCHUS. CaMOCTE)SITeJII)Hoe n3y4yeHune Otuér n 3au1p}’Ta
KTaccHKATAT METOROB | CpeNCTS HAMepeHHit 4 | 6/amt 5 y4eOHOM JTUTEepaTyphl, HOArOTOBKA |1a00paTOpHO paboThI
M K J1a0OPaTOPHBIM 3aHSITHIM VCTHBIN 0MpOC, KOHTPOJIbHAS
napjieHus. Jlatunku tina MeTtpan pabora
2.2 VI3MepeHne KOJIMYECTBA U Pacxo/ia XKUIAKHX CamocrosTelbHOE H3yHCHHE Or4er 1 3amuTa
u rasoobpasEsix cpencts. Knaconbuxamas 4 | 81t 5 y4eOHOM JUTEepaTyphl, HOArOTOBKA |1a00paTOpHOi paboThI
: K J1a00PaTOPHBIM 3aHSITHIM VCTHBIN 0Mpoc, KOHTPOJIbHAS
METOJIOB H3MEPEHUS Pacxojia pabora
2.3. I3MepeHre YPOBHS KUJIKUX U ChITYUHX 4 | g/t 5 |CamocrosTenbHOE H3ydeHN e OTuér u 3ammra
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MmatepuainoB. Knaccudukanus MeTo10B y4eOHOI TUTepaTypsbl, OArOTOBKA |1a00paTOpHOi paboThI
K JTaOOpaTOPHBIM 3aHATHIM YcTHBIN OMpOC, KOHTPOJIbHAS
pabota
HToro no pazaenay 12 |22/81* 15
OIIK-7 - 3yB
3. Meroasl W npudopbl aHaJM3a COCTaBa
B TBII b P 6 AIIK-1 —3yB
eiec I1K-6 — 3yB
31 ABTOMATHUECKHII 230BEIIH AHATIH3 CaMocCTOsTENbHOE U3YUCHHE OTuéT U 3ammra
Knaccadukamas metonos. TasoaHamsaropsr 4 | 8/ant 5 y4eOHOM JINTEPATyPhI, TIOJITOTOBKA |1a00paTOPHOM PabOTHI
) ’ K J1a0OpaTOPHBIM 3aHATHIM VY CTHBIHI 0IIpoc, KOHTPOJIbHAS
Xpomarorpadbl, MacC-CIEKTPOMETPHI pa6ora
3.2. H3MepeHue BIaXHOCTU Ta30OBbIX Cpel U 5 4 CaMOoCTOsITeTbHOE H3yYCHHE VCTHBIH 0MPOC, KOHTPOJIBHAS
chlmy4ynx MarepuanoB. Kiaccuduxaiysi MeTo 0B y4eOHOii uTepaTyphl pabora
3.3. H3mepeHne KOHIEHTpAIMH BOJOPOIHBIX 5 5 CamMocTosITeNTbHOE H3yUYeHHE VY CTHBII ONpoc, KOHTPOJIbHAS
HOoHOB. PH-MeTphI y4eOHOM UTEpaTyphl pabota
Hroro no pasaeiy 8 |8/4l* 11
4. W3mMepeHHe reOMeTPHYECKHX Pa3MepoB H 61 2 6/amt 5 Hoaroroeka k 1a60paTOPHBIM Otuér n 3amuTa JUIK-1
MEXAHUYECKHUX BeJIUYMH 3aHATHIM mabopaTopHOM paboTHI 3y®B
5. IlpubGoppl W cHCTeMBI  KOHTPOJS )
. 1 IMoaroroBka K 1a00paTOPHBIM OtuéT u 3amura
OKpYy:XKamomeii cpeabl W TNpoMbINUIeHHBIX| 6 | 2 | 5/4U 5 "
6pocos 3aHSTHIM nabopaTopHOii PaboTHI
BbI
6. ABTOMaTH3MPOBaHHbIE CUCTEMbI KOHTPOJIs | 6
6.1. KoHTposmp Temmeparypbl >XKHIKOW CTaJIN. C
aAMOCTOSITENIbHOE U3YUCHHE .
Kontponbs koHuentrpauuu Bogopoaa. Cucrema 2 - 2 . Y VCTHBIH onpoc
Hydris y4e0HOH INTEPaTypHI




AynuTtopHas

=
KOHTAaKTHas | 3 §
=
o pabota 4 7 ®dopma TeKyIIero KOHTPOJIs Kon n
Paznen/ Tema 3 | (B akaz. yacax) E g Bu camocTosiTebHOM YCIIEBAEMOCTH U CTPYKTYPHBIi
JIMCITUTUTHHBI 3 | & x|z w 8CF paboThI POMEKYTOUHOM JJIEMEHT
2]
o = & 5 B3 e aTTeCTaluu KOMIIETEHIIMH
o = =
5212538
(oW
6.2. Ilpumepsl aBTOMATH3UPOBAHHBIX CHUCTEM 5 i 4 |CamocrosrensHoe usyuenue Pedpepar
KOHTPOJIS TEXHOJIOTHYECKHX MapaMeTPOB yueOHOM TuTEpaTyphI p
Hroro no pazneny 4 - 6
7.MeTpoJiornyeckoe obecrneyeHue CAMOCTOSTEILHOS HIVICHME OIIK-7 - 3yB
o MOCTOSATECIbH n 15051 -1 —
TEXHOJIOTHYECKUX u3MepeHuii| 6 | 2 - 3,3 N i Pedepar AIIK-1 - 38
. y9e0HOH JIUTEPaTypHI [IK-6 — 3yB
MeTAJLUTYPruYecKoii MPOMBIIIJIEHHOCTH
Hroro mo pucuuminue: 34 |51/22 55,3 9K3aMeH




5 Obpa3oBaTesibHbIe H MHGOPMAIHOHHBIE TEXHOJIOTHH

Jnis peanusalMy MpeIyCMOTPEHHBIX BHJOB Y4eOHOM pPabOTBl B KadecTBE 0OOpa3oBaTEIbHBIX
TEXHOJIOTUH B IPENOIaBaHUU AUCHHUIUINHBI « TeXHUUeCKHe N3MEPEHUS U IPUOOPHI» UCIIONb3YIOTCS

Tpaouyuonnvie obpazosamenvhvie mexnonrocuy — UHGOPMAILMOHHAS JIEKIHs (BBOJHYIO JIEKLHUIO,
I7Ie JaeT IEepBOE IPEJICTaBICHHE O IMPEAMETE U 3HAKOMCTBO CTYJIEHTOB C Ha3HAYEHMEM M 3aJadyaMu
Kypca); JeKIUU — KOHCYJIbTAallMH, HW3JI0KCHHE HOBOTO MaTepualia CONPOBOXKIACTCS MOCTaHOBKOW
BOIIPOCOB M JICKYCCHEW B TIOMCKaX OTBETOB HA AT BOMPOCHI; T1abopaTOpHbIE pabOTHI.

Texnonoeuu npobnemnoco o6yyenusi — NPOOJIEMHbIE JICKIUM SIBISETCS PE3yJIbTATOM YCBOEHHS
MOJy4YEeHHOM MH(POpPMALUU IMOCPEICTBOM IIOCTAHOBKM IPOOJEMHOIO BOIpPOCA M IOMCKA IyTed ero
pemeHust; 1a0opaTopHble padOThI ¢ MCIOIB30BAaHHEM IPOOJIEMHOT0 00yUeHHe, KOTOPOe 3aKII0YaeTCs B
CTUMYJIMUPOBAaHUM CTYAEHTOB K CaMOCTOSITEILHOW «00bIY€» 3HAaHUM, HEOOXOAMUMBIX Ul pELICHUS
KOHKPETHOU MPOOIEMBI.

Hnpopmayuonno-kommyHukayuonHsle obpazosamenvbHvle mMexXHoao2uu — B XOJAE IPOBEINCHUS
JEKLUMOHHBIX 3aHATHM INpeaycMaTpUBAaeTCs MCIOJIb30BAHUE 3JIEKTPOHHOIO JIEMOHCTPAL[MOHHOIO
MmaTtepuaina (JIEKUMU-BU3yaJIU3allMM), HCHOJIb30BaHUE VIHTEpHET pecypcoB Ml IMPOMEXYTOUYHbBIX
aTTeCTallMi U IMPOBEPKHU OCTATOYHBIX 3HAHUHI

JIeKIIMOHHBIN MaTepHal 3aKperuisieTcsl B X0Jie JIabopaTOpHBIX paboT, Ha KOTOPHIX BBIOJIHSIIOTCS
IPYNIOBbIE UM MHAWBUIyaJIbHBIE 3a/IaHUS 110 IPONUJICHHON TEME.

CamocrosrenbHas paboTa CTUMYIHUPYET CTYACHTOB K CaMOCTOATENBHOM mpopaboTke B mpolecce
BBITIIOJTHEHUS] KOHTPOJIbHBIX padoT, a TakKe B IIPOLECCE MOATOTOBKU K YCTHOMY OIPOCY, TECTUPOBAHUIO
Y UTOTOBOM aTTeCTallUu.

B xoze npoBeneHys IEKUNOHHBIX 3aHATHH ITpe1ycMaTpUBaeTCs:

— HCMOJb30BaHUE  3JEKTPOHHOIO  JEMOHCTPAllMOHHOIO  Marepuansa IO  COBPEMEHHOM
U3MEPUTEIIBHON TEXHUKE;

— HCMOJIb30BAaHUE JIEKTPOHHBIX YUEOHUKOB IO OTJEJIbHBIM TEMaM 3aHATHI;

— BCTPEYM C MPEJICTaBUTEISIMU MPOEKTHBIX M oOcayxuBatoumx npeanpuaruii: OO0 «OCKy,
000 «Mupopmcepsuc MMK», OO0 «KoncOMy; mpeamnonaraembie TeMbl BcTped: «HHOBammu B
00JacTl KOHTPOJIbHO-U3MEPUTENBbHON TEXHUKN», «VIHTEIeKTyalbHblE MEXaTPOHHBIE CHUCTEMBI»,
«/lnarHocTHKa 1 MOBEPKA CPEIACTB U3MEPEHUI.

— AaKTHBHBbIE U WHTEpAaKTHBHbIE (OpMBI OOyUEHHS: BapUaTUBHBIM OINpOC, AMCKYCCHM, YCTHBIN
OIIpOC, KOHTPOJIbHAs paboTa, TECTOBBIN ONPOC, MHAWBUIYaJIbHAS «3allliTa» Ja00paTOpHbBIX paboT U T.A.

6 YueOHO-MeTOAHYeCKOe 00ecTieueHHe CAMOCTOATEIbLHOMH padoThl 00yUYaommXxcst

[lo pmucuunnuHe «TexHHYecKne HU3MEpeHUs U NpuOOpb» MpeaycMOTpeHa ayJuTopHas U
BHEayJMTOPHAs CaMOCTOsITeNIbHast paboTa 00yJaromuxcs.

AynutopHas caMmocCToOsITeNlbHas pabdoTa CTYAEHTOB NPEANOJiaraeT BBINOJIHEHUE U 3allUTy
71a00paTOpHBIX PabOT, pelIeHre KOHTPOJIbHBIX 3a/]1a4.

Ilepeuennb Bonpocsl k 3ammure
JIa00pPATOPHBIX
padort

1. TpuHuun nefcTBUS TEPMOIIEKTPUIECKOTO MPeodpa3oBaTers.

2. TlepeuncnuTh TpagyupoOBKH CTAaHJAPTHBIX TEpMOMap C  MpeaesiaMu
U3MEpEHU 10 TEMIIEpPATypeE.

3. OOBSICHUTH BIHUSHHE TEMIIEPATYphl XOJOTHBIX KOHIIOB Ha IIOKa3aHUs

TEepPMOTMAapBHI.
H3zmepenue
4. Ilepeuncnuth crnocoObl BBEACHMS IMONPABKHM HAa TeMIepaTypbl CBOOOAHBIX
memnepamypbol
KOHIIOB.
5. OOBsicHUTH crOcOo0 BBEACHUS TMOMPABKUA C TMOMOIIBI) KOMITEHCAIIMOHHOTO
MOCTa.

6. Kakme TtpeOGoBaHUs MpeabsBIAIOTCS K Marepuagam s H3TOTOBJIECHUS
TepMonapsI?




Ilepeyennb
J1a00pPATOPHBIX
padort

Bomnpocs! k 3ammure

7. HapucoBath TpagyHMpOBOYHYIO 3aBUCHMOCTH (B oOmem Buae) mis
TEPMOAIIEKTPUIECKOTO IPeoOpa3oBaTeIs.

8. Ilo rpaduky, MOITYy4eHHOMY B pe3yJabTaTe MPOBEACHUS J1aOOpaTOPHOI
paboThI, OOBSICHUTH PE3YIIBTATHI AKCIIEPUMEHTA

H3mepenue
oaegnenus

1. Jlns gero nmpeaHasHadeHbI peoOpa3oBaTeny Tuna Merpan 100?

2. Kakue TEXHOJOTMYECKHME TMapamMeTpbl MOXHO H3MEpSITh C IOMOIIBIO
natynkoB thna Metpan — 100 M mepeyucnuTh HaMMEHOBAHMS JaTYMKOB B
COOTBETCTBUU C U3MEPSEMbIM MTapamMeTpom?

3. Kakwue curnanel MOTyT OBITh Ha BeIXO€ naTunka Merpan 100?

4. B uém 3akiouaeTcsli NpPUHLUMII JAeWcTBUA TeH3onaTuuka? HapucosaTh
CXEMaTUYHO KOHCTPYKIIHIO.

5. Ckonpko TeH304aTYUKOB B npeodpaszoparene Metpan 1007 1o kakoit cxeme
OHM COCJIMHEHBI (HApUCOBaTh, OOBSICHUTH)?

6. HapucoBaTh CTpyKTypHyIO cxemy mnpeoOpasoBatens  Merpan 100 wu
O00BSCHUTH MPUHIUT ICHCTBUS.

7. Ectp nmu B mpeobpazoBarenie Metpan 100 ycTpoiiCTBO TEPMOKOPPEKLIUU U
€CJIU eCTh, TO 3a4eM OHO Heo0XoauMo?

8. Uro takoe ctpykrypa KHC?

9. Kak npousBoanau noBepky npeodpaszosarens Merpaun 1007

Hsmepenue
Konuuecmea u
pacxooa

1. Meroa nepeMeHHOrO Nepenaja AaBJIeHUs: PUHIMI 1eHCTBUS, JOCTOUHCTBA,
HEJI0CTaTKU.

2. Meron mepeMEeHHOro Tiepernaaa JaBlCHHs: KOMIUIGKT HTpUOOpOB st
U3MEpPEHUs pacxo/ia, 00bICHUTh Ha3HAUEHUE KaKA0T0.

3. IlepeunciuTey BHIBI CYXAIONIMX YCTPOWCTB W BBIOpATh Takoe, YTOOBI
YMEHBIINTh NOTEPHU JABICHHUS.

4. MeToJ NOCTOSIHHOTO Nepernaja 1aBIeHus: IPUHLUI AeHCTBUS

5. IlepeuncnuTh TOCTOMHCTBA U HEAOCTATKH CTEKIISIHHBIX POTaMETPOB.

6. Hammucats ¢opmyny [uid ompeaeneHus pacxoja METOAOM JAWHAMHUYECKOTO
JTaBJICHUSL.

7. IlpuHuun  JeHCTBUS HW3MEpPEHUs pacxoJa METOJAO0M JUHAMHYECKOIo
JTaBJICHUSL.

8. HapucoBath KOMIUIEKT NpHOOPOB Ui M3MEpPEHHs] pacxoia METOAO0M
JUHAMHYECKOIO JAaBJICHUS.

9. Hammucarp Qopmyny ans m3MepeHus pacxona (00bEMHOTO M MacCOBOTO)
4yepe3 CPEIHIOI CKOPOCTh IIOTOKA

H3zmepenue yposens

1. TTepeurcuTh CIOCOOBI H3MEPEHUS YPOBHS CBHITYYHX MAaTEPHUAIOB.

2. PagmousoronHpiit  crocod wu3MepeHus ypoBHs(popmyna, KOHCTPYKIIHS,
MIPHUHIIMAIT JCHCTBYS, TPAyHPOBOYHAS XapaKTEPUCTHKA).

3. YIbTpa3ByKkoBO# crmoco0 wu3MepeHus ypoBHS (popmyrna, KOHCTPYKIIHS,
MIPUHITHIT JCHCTBYS, TPAIyHPOBOYHAS XaPAKTEPUCTHKA).

4. [lpuHn  OecTBUS  30HAOBOTO  METOJa HM3MEPEeHHs ypoBHS (IO
1ab0paTOPHON YCTAHOBKE).

5. [loueMy u3MepsITh YpOBEHH CHITYUYUX MATEPUATIOB CIIOKHEE, YEM YpPOBEHB
SKUIKOCTH?

6. Paccuntath OTHOCHTENBHYIO TMOTPEIIHOCTh HW3MEPEHHS ypPOBHS  TIO
AKCIEPUMEHTAIHHBIM JTAHHBIM.

7. Paccuntath MakCHMMaJbHO BO3MOXHYIO  a0OCONIOTHYIO  TOTPEUIHOCTh
W3MEPEHUs ISl TAHHOTO NMproopa
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Ilepeyennb

Bomnpocs! k 3ammure

J1a00pPATOPHBIX
padort
1. Kak noapa3aensitorcs MarHUTHBIE Fa30aHAIN3ATOPbI?
2. lna  ompeneneHus — KOHIEHTPAaLlMM  Kakoro  rasa  IpeJHa3HayeH
TEPMOMAarHUTHBIN razoaHaausarop?
Onpeoenenue 3. Uro  sBiseTcs ~ YYBCTBUTEIBHBIM  3JIEMEHTOM  TE€PMOMAarHUTHOTO
ceolicme u cocmaea | ra3oaHanuzaropa?
eewecme 4. Tlpn xakoil Temieparype cleAyeT NpPOM3BOIUTb H3MEPEHUs, HCIONb3Ys
TEPMOMAarHUTHBIN razoaHanusarop?
5. IlepeuncauTh OCHOBHBIE NOTPEUIHOCTH TEPMOMArHUTHBIX ra30aHAIN3aTOPOB.
Kaxk uckiirounth BIMSIHUE 3TUX MOTPEHTHOCTEH?
1. lna  yero  mpenHa3HadeHbl  ONTOIEKTPOHHBbIE  IpeoOpa3oBaTesn
nepeMenieHus ?
2. IlpuHiun JefcTBUA ONTORJEKTPOHHBIX IpeoOpa3oBarenell IepeMelieHus
MHKPEMEHTAJILHOTO TUIIA.
Hamepenue 3. HasHatieHI/Ie KBa/paTypHOTO SHKOZIEpa.
4. YcTpOoHCTBO JMHEHHOIO MarHUTHOT'O 1IaTYMKA [IEPEMEIICHHUS.
2eomempuueckKux .
5. YcTpoHCTBO M Ha3HAUYEHHUE BPAIAIOLINXCS TpaHC(HOpMaTOpOB.
pazmepos u 6. HapucoBats 3aBucumocth DJIC OOMOTKM A TIpH XOJIOCTOM XOJI¢ U MPH
p p A p
MexanuiecKux Harpyske oT yrJja IOBOpOTa poTopa.
6eUYUH .
7. IloTeHIMOMETPUYECKHUI TaTYUK EpEMEIIECHNUS.
8. HapucoBaTth  cxeMy  BKIIOYEHHS  HOTEHIIMOMETPUYECKOro  JlaT4MKa
MepeMeeHMS.
9. HapucoBaThb  CTaTMYECKYIO  XapaKTEPUCTUKY  IMOTEHLHOMETPUYECKOTIO
naTyuKa
1. Ha3znauyeHue razoaHaan3aTopoB.
2. Kakoil OCHOBHOH 3aKOH JEKHUT B paboTe ONTHKO-aOCOPOIIMOHHBIX
ra30aHaaIn3aTopoB?
3. HapucoBaTh  CTaTHUYECKY0  XapaKTEPHCTUKY  ONTHKO-aOCOPOIIMOHHBIX
ra30aHaJIn3aToOpPOB.
Ilpuébopor u 4. lng yero HYXHbl HCTOYHUKM HH(PAKPAaCHOrO U3IYyYEHUS] B OINTHUKO-

cucmemuvl KOHMPONA
OKpYyHcarouieil cpeovl
U RPOMBIUUTIEHHBIX
6b10pOCO8

A0COpOIIMOHHBIX T'a30aHATN3aTOPax?

5. Uewm 3anonHs0TCS GUIBTPOBBIE KAMEPHI, €CJIM B Ta30BOW CMECH HEOOXOMMO
onpenenuts coaepxxanue CO?

6. Jls yero Hy>KHBI CPaBHUTEIILHBIC KaMephl?

7. Yem 3amojHseTcs KOMIICHCAIMOHHAs KaMepa ONTHKO-aOCOpOIMOHHBIX
razoaHajan3aTopoB?

8. Kakas mikanma y ONTHKO-aOCOPOIMOHHBIX Ta30aHAIM3aTOPOB C Ta30BOU
KOMIIEHCAIHEe?

9. I[OCTOI/IHCTBa 1 HCOOCTAaTKHU 0HTPIKO-3.600p6LII/IOHHLIX ra30aHaJin3aToOpoOB

IIpuMepbl KOHTPOJILHBIX 32124

1. Onpenenuth mepenan AaBiCHUS, CO37aBA€MbIii HANMOPHBIMU TPyOKaMH, €CIIM TMOTOK BOJIbI

JIBMDKETCS] CO CKOPOCTHIO V, €CITH IUIOTHOCTh M3MEPSIEMOM CPEIIbI .

2. Tlo Tpy6e muamerpom D aBMKETCS MMOTOK JKHUIKOCTH TIOTHOCTBIO P CO CPEeIHEH CKOPOCTBIO V.
Omnpenenutb MacCoBBIi U OOBEMHBIN PacXo/.

3. Ompenenurte 3Hadenne IJC, HHAYIUPYEMOIA B SIEKTPOMArHUTHOM PacXoJIOMepe C AHAMETPOM
MPOXOTHOTO OTBepcTUs d, mpu pacxoze BoAbl Q, MHAYKIMS MarHUTHOTO moJs B.

4. B tpyOompoBoge muamerpoM d MpOTEKaeT KUAKOCTh, pacxon kotopod Q. s msmepeHus
pacxojia IpUMEHSIETCsl YIbTPa3BYKOBOH PacXoJJOMep, PACCTOSTHAE MEXy HCTOUHHUKOM U MTPHEMHUKOM 1.
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Ornpenenutb BpeMsi MPOXOKACHHUS «I10 MOTOKY» U «IPOTHUB HEro» €CiIu CKOPOCTh PacHpOCTpaHEHUs
YIIBTPa3BYKOBBIX KOJICOAHUN B H3MEPSIEMOU Cpejie C.

5. Tepmonapa HaxomuTcs B H3MEpseMOH cpezae, TemrepaTypa koTopoit paBHa 1000°C, a
TeMIIepaTypa oKpyxaromien cpeasl paBHa 35°C. UTo moKaxeT U3MEepUTEIbHbIN TPUOOp, €CIN MOMPaBKY
Ha TeMIIepaTypy OKpyXKarollei cpelbl He BBOAUTH? [lonoOpaTh TUIl TepMonapbl U BTOPUYHBIN IpUOOp.
Paccuntarth OTHOCUTENBHYIO TIOTPEITHOCTh U3MEPEHUS (OOBSICHUTH OTBET)

6. Kanmopumerpuueckuii pacxooMep COCTOUT U3 HArpeBaTelisi MOIIHOCTEI0 W, pacioIoKeHHBIN B
TpybomnpoBoae auamerpoMm D. OmpenenuTs pa3HOCTb TeMIlepaTyp HM3MEpPSIEMOM Cpelapl 10 U Mocie
HarpesaTess IPHU CPEJHENH CKOPOCTH ITOTOKA Vcp.

7. Knacc Tounoctu npubopa pasen 0,5; rpamyupoBka XA; npenensl uamepenus ot -200°C nmo
+600°C. OmnpenenuTh MAKCUMAIIBHO TOMYCTUMYIO morpenrHocTs B °C. UTto o3HadaeT rpaayupoBka?

8. Y moBepseMoro matuyMka gaBieHHS co Imkaimoil m3aMmepenus oTr 0 mo 250 klla ocHoBHas
OTHOCHUTEJIbHAS MOTPEIIHOCTh U3MEPEHMsI BO BCEM JMaria3oHe u3MepeHuil paBHa 4%. JlaTuuk umeer
TOKOBBII BBIXOJ] 4...20 MA. Ha JaTYnK KaJmoOpaTopom MOJAHO JTABJICHUE

125 kIla, mpu 3TOM ero BbIXOAHOM curHan paBeH 12,62 MA. Heo0Xxoaumo onpeaenuTsh yKIaIgbIBAIOTCS
T TIOKa3aHMs JaTUYMKa B JIOMYCTUMBIE MPEJIEIbI.

9. Paccuntarh MOTpEemIHOCTh H3MEpPEHHUs MJi1 YalleYHOIO0 MAaHOMETpa, €CJIM COOTHOIICHHE
muametrpoB 1/400.

10. IIpu u3MepeHHH TemmepaTypbl B MEYH C MOMOIIBI0 TEPMOIMAPHI «IUIATHHA-TLIATHHOPO NI
(tun S) BonbTMETp MoKazan 7,8 mB. TemmepaTypa XonogHoro cnasi Obula cTaOUIU3UPOBAHA HA YPOBHE
100°C. Iloaw3ysichk rpaAyMpOBOYHON TAOIUIEH ISl JAHHOM TEPMOIIAPhI, ONPECIUTh TEMIIEPATypy [x B
neyu.

Ilepeuens npakmuueckux paoom:

1. TOCT 21.208-2013 YcnoBHble 0003HAUCHUS (3aJaHIEe Ha COCTABIICHUE CXEM U3MEPEHUS U
PETYJIMPOBAHMS TEXHUYIECKHUX TTapaMeTPOB):
— CAP ypoBHs;
— CAP naBnenus;
— CAP temneparypsi;
—CAP pacxoza (COOTHOIIEHHUS PACXOJIOB);
—TI'a30BEIi aHAIN3

2. PaccunTarh ¥ OCTPOUTH IPATyHPOBOYHYIO XapaKTEPUCTHKY TETJIOBOTO ra30aHAIN3aTOPA;

3. Paccuutarh W MOCTPOUTH T'PAAYHPOBOUYHYIO XapaKTEPUCTUKY TEPMOKOHIYKTOMETPUUYECKOTO
ra3oaHajm3aropa

4. Pacuer TepMOMarHUTHOTO ra30aHaIN3aTOPA

Tembl pedrepaToB BEIOMPAIOTCS MHIWBUYaIbHO, ITOCIIE COOECETOBAHUS CO CTYIEHTOM U C y4ETOM
MECT MPAKTUK, IPOUICHHBIX HA MPEAbIAYIINX KypcaX 00ydeHHUs.
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7 OneHo4YHbIe CPeACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

a) HnannpyeMble pe3yJabTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPpeACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

OIIK-7: cniocoOHOCTH YYUTHIBATH COBPEMEHHbIE TeHIeHINHU

Pa3BUTHA IJICKTPOHUKH, I/I3MepI/ITeJ'II)HOI7I M BBIYUCJIUTEIbLHOM TEXHUKH,

HH(OPMANMOHHBIX TEXHOJOTHMH B cBOeil MPo¢eCcCHOHAIBbHOM 1eITeJIbHOCTH

3HaTh

— IPUHLIMIBL JEHCTBUS CPEIICTB W3MEPEHMIA,
METOJIBI W3MEpPEHUIT Ppa3IMYHbIX
(hM3UYECKUX BEIIMYMH;

— TUIIOBBIE METOJIbI M CPEACTBA M3MEPEHHUS
OCHOBHBIX TEXHOJIOTHYECKUX I1apaMETPOB
METAJLUTYPTHHU YEPHBIX METAJNIOB, METOJIbI U
pUOOPHI KOHTPOJIS OKPYKAIOIIEH CPebl 1
MIPOMBIIIIJICHHBIX TTPHOOPOB;

— IIPUHLATIIBI IIOCTPOCHUS u
(G YHKITMOHUPOBAHMS aBTOMATU3UPOBAHHBIX
cpenctBs MHGOPMAITMOHHOTO OOecreueHus
CHCTEM aBTOMAaTU3AlIMU

Ilepeuens meopemuueckux 60npoco8 K IK3AMEHY:

1. JKunkocTHele U Tpy30M0PIIHEBbIE MAHOMETPHI.

2. ITbezomMeTpuyecKuil METO U3MEPEHHUS JaBICHUN.

3. IlpeoOpazoBarenn nanenuit cepun  METPAH-100, METPAH-150. CrpykrypHas
cxema. [Ipunnun aeicTBusi, 06JaCTh MPUMEHEHHSL.

4. MexaHU4yecKue METOAbl W3MEPEHHUs YPOBHS CBIIYYHUX MaTepHalioB.
M3MEPEHUS YPOBHS CHIIIYUYUX MaTEPHUAIIOB.

5. 3mepenune ypoBHS KHUJIKOCTEH THAPOCTATHUYECKUMHU MeTonaMu. [Ibe3omerpuueckuil u
MaHOMETPUYECKUN METOAbl HU3MEpPEHUsi ypoBHsA. l3MepeHue IJIOTHOCTHM HEU3BECTHOM
KUJKOCTU C IOMOIIBIO MbE30METPUUECKOr0 METO1A.

6. V3mepeHne ypoBHS yIbTPa3ByKOBBIMH METOIAMH.

7. PagapHbie U BOJIHOBBIE YPOBHEMEPHI. Y CTPONHCTBO, MIPUHITUI JEHCTBUSI.

8. M3MepeHne ypoBHS KHIKOCTEH 2IIEKTPUYECKMMU METOAMHU. EMKOCTHBIE YpOBHEMEpHI:
o0jacTb TPUMEHEHUs, MPUHIUN JEHCTBHUS, CXeMa H3MEPEHUS JIIEKTPONPOBOIHON U
HE3JIEKTPOIPOBOHOU CPEIbI.

9. KoHTponb ypoBHS KHAKOTO MeTallIa B Kpuctamumsatopax MHII3.

10. WM3mepenme pacxoma METOJIOM IIEPEMEHHOTO Tepemnana TaBJICHUS Ha CyKalolleMm
ycrpoiictse. KommiekT npudopos. @opmyra pacxoaa.

11. W 3mepenue pacxoaa METOJOM MOCTOSHHOIO Tepernaaa. YCTPOWCTBO POTaMETPOB.
dopmyna pacxona.

OcobeHHoOCTH

12. H3mepennme pacxoma METOJAOM JHHaAMH4Yeckoro Hamopa. Popmyrna pacxona.
VYcTpoiicTBO HAIOPHOI TPYOBI.

13. DmexrpomarHuTHBIE pacxogoMepsl. [IpuHIUT neicTBHs. Y CTPOHCTBO

14. VYabrpa3BykoBble pacxogomMepsl. [IpuHuun neficTBus. Y cTpoicTBO.

15. Cueruuku konuuectBa. CKOPOCTHBIE U OOBEMHBIE.

16. BuxpeBbie pacxomomepbl. IlpuHnunm gedcTBHs.  YCTpOHCTBO — pacxojomepa

METPAH-300TIP.




CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMIETEHINH
17. Ontuko-akycTuueckue razoaHaan3aropsl. [IpuHnun nefictBus. Y cTpoicTso.
18. TepMOKOHIYKTOMETpUUYECKHE ra30aHann3aTophl. [IpuHIn neicTBrs. Y CTpOMCTBO.
19. Tepmoxumuueckue razoananu3atopsl. [Ipuniun neiictBus. Y cTpoicTBo.
20. TepMomarHuTHbIe razoananu3atopsl. [IpuHIUT AeHCTBUA. Y CTPOMCTBO.
21. Ta3oBble xpomatorpadsl. [IpuHimn gecTBs. Y CTPOMCTBO
22. MacccnektpomeTpsl. [IpunHmmn neicTBus. Y CTpoHCTBO.
23. V3mepeHHE BIAQXHOCTH Ta30B JJIEKTPUYECKHMMU TUTPOMETPUUYECKUMHU IaTYHKAMH
(METOJT TOUKH POCHI).
24. TlcuxpoMeTpHUYECKHI METO N3MEPEHHUS BIaKHOCTH Ia30B
25. He#lTpoHHBII METOI U3MEPEHUS BIAYKHOCTH.
26. VI3mepeHHE TOJIIUHBI IPOKATa
27. W3mepeHue NUPHUHBI TPOKATA.
28. llpuHmmMm  JAEHCTBHSL ~ ONTOZJCKTPOHHBIX  IMpeoOpa3zoBareieid  NepeMelIeHHs
WHKPEMEHTAIILHOTO THIIA.
29. TloTeHIMOMETPHUYECKHH JATYHK MepEMEIICHHS. Y CTPOHCTBO, IIPUHIIMIT JICHCTBHSL.
30. H3mepeHHe KOHIICHTPALIUHA BOJOPOIHBIX HOHOB (pH-MeTpHI).
31. MH3mepenue KOHIICHTpAIMU KHUCJIOpoJa B Boje. I[lpuBecTn mpumep H3MEpUTEITHHOU
CUCTEMBI.
32. OrmpeneneHre CcoaepKaHHUS yriiepona B JKHIKOM Metaiuie. [lpuBecTu mpumep
WU3MEPUTEIIBHON CUCTEMBI.
33. U3mepeHne KOHIICHTPAIIMU BOJAOPO/Ia B xuakoM MeTaiuie (cuctema HYDRIS).
Ilepeuens nabopamopuvix padbom:
—HCIMOJIb30BaTh TEXHUYECKUE CPEICTBA IS
1. V3zmepenue Temneparypsl
MU3MEpEHUs Ppa3IUYHbIX ¢buznueckux
) 2. VI3mepeHue qaBiaeHUs
BEJINYNH,
3. M3mepenne pacxoaa U KOJTHYECTBA
YMerb —BBIOMpAaTh  COBPEMEHHBbIE  TEXHUYECKHE
4. N3mepeHue ypoBHs KUAKOCTH
CpeacTBa s H3MEPEHUs  Pa3IUYHBIX
) 5. M3mepenue ypoBHS ChIITyYUX MaTepHaioB
(bu3HYECKUX BEJIUYHH; .
6. TepMOoMarHuTHBIN ra30aHaIN3aTOP
~PpaccHnTRIBATD METPOJIOTHHCCKHC | 7 OnTHKO-aKyCTUYECKHUN ra30aHaan3aTop
XApaKTCPUCTHIH CPCICTB M3MCPCHHIH 8. V3mepeHne reoMeTpuYeCcKuX pa3MepoB U MEXaHUYECKHUI BEIUYHH
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CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMITETCHIIUH
Ilepeuenv npakmuueckux paoom:
1. Ompenenuthb mepenaj AaBieHUs, CO3/1aBa€Mblii HAOPHBIMU TPYOKaMHU, €CIU MOTOK
BOJIbI JIBUJKETCS CO CKOPOCTHIO VL, €CJIU TUIOTHOCTh U3MEPSEMOM CPeibl p.
2. Ilo tpybGe nuamerpoM D naBmkeTCSs MOTOK KHJIKOCTH IUIOTHOCTBIO p CO CpenHein
CKOPOCTBIO V. OnpeeanTb MacCcoBbI U OOBEMHBIN PacXo/l.
3. Omnpenenure 3nauenue DJIC, MHAYIIUPYEeMOH B AJIIEKTPOMAarHUTHOM PAcXOJ0MEpPE C
JTUAMETPOM MPOXOJHOTO OTBepcTHs d, mpu pacxozie BoAbl Q, MHAYKIMS MAarHUTHOTO TOJIS
B.
4. B TtpyOompoBone auamerpoMm d TpOTEKaeT >KUIAKOCTh, pacxon koropoud Q. s
U3MEpPEHHUsT pPacxojla MPUMEHSAETCS YIbTPa3BYKOBOM pacxoJoMep, PAaCCTOSHHE MEXIY
— HaBBIKAMHM HEOOXOJMMBIMH JUIS BBIOOpa, | ACTOYHMKOM M NIPUEMHKKOM 1. ONpenenuTh BpeMs MPOXOKAECHHUS «II0 TIOTOKY» U «IPOTUB
CO3/IaHMS, BHEAPEHMS M JKCIUTyaTaluy | HET0» €CII CKOPOCTh PACIPOCTPAHEHHS YIIbTPa3sBYKOBBIX KOJIEOaHUH B H3MEPAEMON cpejie
aBTOMATHU3HPOBAHHBIX cpencts | C.
TEXHOJIOTMYECKUX M3MepeHuit, a taike | 5. Tepmonapa HaxoaMTcsa B H3MEPSEMOH cpejie, TeMneparypa kotopoi pasna 1000°C, a
Brazers nH(popMalMOHHOTO oOecredeHus CHUCTEM | TeMIeparypa okpyKaromeil cpeasl paBHa 35°C. UTo moKaxeT M3MEpHUTENbHBIH Mmpuodop,

aBTOMaTH3AIINY,

— HaBBIKAMU, HEOOXOJUMBIMH Uil CO3JaHMS
aBTOMaTH3UPOBAHHBIX CpeAcTB
TEXHOJIOTUYECKAX W3MEpPEHH, a TaKKe
MH(POPMALIMOHHOTO 00ecreueHHs] CUCTEM
aBTOMaTH3aIHA

€clIi IONpPaBKy Ha TEMIEpaTypy OKpyxaromel cpeabl He BBoauTh? [lomoOpare Tum
TEpMOMapbl U BTOPUYHBINA NpuOOp. PaccunTarh OTHOCUTENBbHYIO MOTPEIIHOCTH U3MEPEHUS
(OOBSICHUTD OTBET)

6. Kanopumerpuueckuif pacxooMep COCTOMT W3 HarpeBaTelss MOIIHOCThIO W,
pacnosoxeHHbld B TpyOompoBoae nuamerpoM D. OmpenenuTs pa3HOCTb TeMIleparyp
U3MEPAEMOM CPEIbI JI0 M IOCIIE HarpeBaTelis NPH CPEIHER CKOPOCTH MOTOKA Lp.

11. Kunacc tounoctu mpubopa pasen 0,5; rpagynpoBka XA; mpeaensl U3MEpEeHUs OT -
200°C mo +600°C. OmpenenuTs MaKCUMaJIbHO JomycTUMyr0 morpemHocts B °C. Urto
O3HauaeT rpajyrupoBKa?

12. YV noBepsieMOro jaT4rka JaBieHus co mkainoi uzmepenus ot 0 go 250 kIla ocHoBHas
OTHOCHUTEJIbHAsL IOTPEIIHOCTh HM3MEPEHUs BO BCEM Juana3oHe H3MepeHuil paBHa 5%.
Jatunk umeeT TOkKoBBIA BbIXOX 4...20 MA. Ha marumk kaimOpaTopoM IMOJAHO JIaBJICHUE
125 xIla, mpu 3TOM ero BBIXOJHOW cUTHAN paBeH 12,62 MA. HeoOxomumo ompeneinuThb
YKJIa/IbIBAIOTCS JIM MMOKA3aHUA JaTYMKa B JOIYCTUMBbIE MPEIEIIbI.

13. PaccuutaTh TOTpPEMIHOCTE HU3MEPEHUs I YaIleyHOro
cooTHomeHue auameTpos 1/400.

MaHOMCTpa, €Clin
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

IIK-6 Cnoco0HOCT, NMPOM3BOAUTL PACYEThl M NPOEKTHPOBAaHHE OTAEJIbHBIX OJIOKOB M YCTPOMCTB CHCTEM aBTOMATH3AllMH W YNPABJICHHUA U
BbIOHMPATh CTAHJAPTHBIE CPEACTBA ABTOMATHKH, U3MEPUTEIbLHONH M BHIYHUCIUTEIbHON TEXHUKH JJIsl IPOCKTHPOBAHUSI CHCTEM aBTOMATH3aLMU M

ynpasJieHust

3Harb — OCHOBHbBIC CTPYKTYPBHI, npunuunsl | llepeuens meopemuueckux 60npocos K IK3ameny:
TUnu3anuyk,  ynudukanuu, —nocrpoenus [ 1. Jluddepenunansro-tpancdopmaropueiii  mpeobpasosarens.  Cucrema  mepenaud
IPOrPaMMHO-TEXHUYECKHX KOMILIEKCOB; [IOKa3aHUU Ha PACCTOSHHUE.
—  YCTpOHCTBO OCHOBHBIX tunos | 2. TokoBas cucreMa repenayn MoKa3aHW Ha PaCCTOSHHE.

TEXHUYECKUX CPEJCTB aBTOMATH3allUUd U
yIpaBJICHUS, METO/BI U CITOCOOBI TIOJTYUYCHUS
uH(pOpMalUK O TMapaMmeTpax YIpPaBIsIeMOro
00BEKTA;

— METOABl TPOSKTUPOBAHHUS W  pacuéra
OTJICITBHBIX OJIOKOB W YCTPOWCTB CHCTEM
aBTOMAaTHU3ALMH.

3. U3mepenue TeMiiepaTypsl )KHIKOTO METalIa
4. TlpuBecTH HpHUMEpbl aBTOMATU3MPOBAHHBIX CHCTEM KOHTPOJISL TEMIEpaTypbl >KUIAKOU
cTanu
5. IIpuBectu mnpuMepbl aBTOMATU3MPOBAHHBIX CHCTEM KOHTPOJS YpPOBHA MeTalia B
CTaJIepa3IMBOYHOM KOBIIE
6. MeTponoruueckoe oOecrieueHue
MIPOMBIIIJIEHHOCTH
7. IIpuOopsl U cUCTEMBI KOHTPOJISL OKPY’KAIOLIEH Cpeibl M IPOMBILUIEHHBIX BEIOPOCOB
8. Merponorusa. OCHOBHbIE MOHATHS U OIPEETICHHS
9. TocynapcrBenHas cuctema npudopos (I'CIT)
10. EnuHcTBO M3MEpeHU
11. Wzmepsiemble BennuuHbl. Bunbl nusmepenuit
12. Metoas! uamepeHuii. MeTouka BBHITIOTHEHHS U3MEPEHU N
13. OcHOBHBIE MOJIOKEHUS TEOPHH MOTpenmHocTel. Kitaccudukaryst morpenrHocren
14. BeposTHOCTHBIE OLIEHKHU MOTPEIIHOCTEN U3MEPEHUS
15. CpencrtBa nusmepenus, Buabl. CUTHaJISA U3MEPUTEIbHON HHPOpMaUU
16. Mertposiorndyeckue xapakTepucTuku. Hemerponornueckue XxapakTepuCTUKU
17. CrpykTypHBIE CXEMBI U CBOMCTBA CPEACTB U3MEPEHHUS
18. OOGpaboTka pe3ynbTaTOB U3MEPEHUs

TCXHOJIOTHYCCKUX I/ISMepeHI/Iﬁ MCT&JIJ'Iypl"H‘lGCKOfI
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CTpyKTypHBIi

JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OneHouHsble CpeacTBa
KOMIETEHINH
YMeTh — BBIOMpATh CTaHJIapTHbIE cpencrsa
U3MEPUTEIBHON u BBIYUCIIUTEIILHON Ilepeuens npakmuueckux paom:
TCXHHKH C HEJIBIO HpoeKTHpo?aHm CHCTEM | "OCT 21.208-2013 YcioBHbIe 0603HaYeHN (3aJaHAE HA COCTABICHHE CXEM H3MEPEHHS 1
aBTOMATHHCCKOTO YIPABICHUA, peryaMpoBaHUs TEXHUYECKUX [1apaMeTPOB):
~ COIIAacOBBIBATH paboty YCTpOfICTIE — CAP yposHs;
WU3MEPUTEIIBHON W BHIYHUCIHTEILHOM _ CAP napjienus:
TEXHUKWA JJIs BBIOpaHHOW KOH(HUTypanuu _ CAP remueparyphi:
CHUCTEMBI aBTOMAaTUYECKOT'0 YIIPABIICHUS; _ CAP pacxoza (COO”;HOI_HGHI/I}I PACXOZIOB):
— BBIIOJHATH  IPOEKTUPOBAHUE  CUCTEM .
yIpaBICHUS Ha OCHOBE TUIIOBBIX ~ PasoBwiit ananu3
IPOrPaMMHO-TEXHUYECKUX KOMILIEKCOB
Bnazners — HaBbIKaMH IIOJIYYCHHS CTAaTHYCCKUX H

JUHAMHUUYCCKUX XAPAKTCPHUCTHK IIapaMCTPOB

CTPYKTYPHBIX 0JIOKOB u 00BEKTOB
yIpaBICHUS;
— YMEHHEM  pacCUUTHIBATh  MapaMeTphl

HAaCTPOWKH aBTOMAaTUYECKUX PETYJIATOPOB;

Ilepeuenv npakmuueckux paoom:

14, Paccuutarb M  MOCTPOUTH  TIPAJYUPOBOUHYIO  XapaKTEPUCTUKY  TEIJIOBOTO
ra30aHalln3aTopa;
15. Paccuurars U MOCTPOUTH IpagyupOBOYHYIO XapaKTEPUCTUKY

TEPMOKOHJYKTOMETPUYECKOI0 Ta30aHaIn3aTopa

— MPaKTUYECKUMHM HaBBIKAMU MOHTaXa H

p © 0 16. Pacuer TepMOMarHMTHOIrO ra3oaHaau3aTopa
HaJI&KMBAaHUS  CHUCTEM  aBTOMATHUYECKOTO
yTIpaBJICHUS

JANK-1 Crioco0HOCTHIO OPraHu30BaTh MeTPOJIOTHYecKoe obecneuyeHue MPOU3BOICTBA CHCTEM U CPEICTB ABTOMATH3ALMU U YIIPABJIEHUS

3HaTh

— TEOPETUYECKUE OCHOBBI METPOJIOTHH,
CTaHJApTU3ALMU U CepTUPHKALINY,

— KJIacCH(MKalUU CTaHAApT MO BUJAM U
HAa3HAYECHHUIO;

— TPAKTHYECKYI0 0a3y METpOJOoTHH |
CHOCOOBI oOecrieyeHus eIMHCTBA
U3MEPEHUI;

Ilepeuens meopemuueckux 6onpocos K IK3ameny

1.OcHoBHble moHsATH. Llenu cTangapTuzanum

2.3amaum, OpraHbl U CIY>KOBI CTaHAAPTH3AINN

3.Bunel crannaproB. HopMaTHBHBIE TOKYMEHTBI

4. MeToauyecKkrue OCHOBBI CTaHIapTH3anuu. [IpUHIMIIBI B METOIbI
5.0OCHOBHBIE OHATHS, IETTH U O0BEKTHI CEPTUPHKALIUT

6.Cxemsbl cepTurKanuu

7.1IpaBuia ¥ MOPSIOK MPOBEIECHHS CepTHHUKAIIH

8.Metobl cepTHhUKAIIH
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CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMITETCHIIUH

Ymetp — UCIIOJB30BAaTh CTaHIapThI B
IPAKTHYECKOH ACSTEIBHOCTH, Ilpumepvl npakmuueckux 3a0aHuil
— BBINIOJIHATH 3a7aHus B obmactu | 1. UcnonszoBanue ['OCToB s cocraBieHuss cxeM MpHOOPOB, TEXHOIOTHYECKHX
cepruuKan  TEXHUYECKUX  CPEICTB, | IPOLECCOB
CUCTEM; 2. Bri6op u ob6ocHoBanue cxembl ceptudukanuu CU
— BBINIOJIHIATH 3aJaHUus B oo0Js1acTu 3. CocraBienue CHGHI/I(i)I/IKaLII/II/I 060pyl[OBaHI/I$I AJId 3aJaHHOIO  KOHTypa HU3MCPCHHA
cepTU(HKALMU IPOIECCOB, 000PYAOBAaHUS U | TEXHOJIOTHYECKOTO apaMETPa B BHIOPAHHOM IIPOM3BOJICTBE
MaTepuajoB

Buianers — HaBBIKaMH BBIOOpPA HEOOXOIUMBIX CXEM U

METOJI0B CEpTU(HUKALINY;
— HaBbIKAMM CAMOCTOSITEJILHO pa3OHpaThCs

Ilpumepuvl npakmuyeckux 3a0anuil K IK3AMeHY .

B HOBBIX BOIIpOCax CepTI/I(bI/IKaL[I/II/I, 1. Hcnonp3oBanue KOHTPOJIBHBIX KapT II0 KOJIMYCCTBCHHBIM IpPHU3HAKaM JIA KOHTPOJIA
TCEXHUYCCKOI'O HOPMHPOBaHMA, | KAYECTBa TEXHOJIOTHYICCKOTO IIporecca

CTaHdapTU3aluu n MCTPOJIOTHYCCKOI'O 2. Ucnonb3oBanue KOHTPOJIBHBIX KapT II0 KAa4YCCTBCHHBLIM IIPpHU3HAKaM [JIsI KOHTPOJIA
066CH6‘-IGHI/I$I; Ka4CCTBa TCXHOJIOTHMYCCKOI'O IIpoLecca

— HaBBIKaAMHU BLI60pa METPOJIOTHYECKOT0 3. HUcnons3oBanue AuarpamMmabl pa36poca OJI1 KOHTPOJII Ka4eCTBa TCXHOJIOTMYCCKOIO
00opyIoBaHu, oOecrieunBaromiero | mpouecca

HeO6XOI[I/IMbIe JUAaIlla3OHbl WM TOYHOCTBb

U3MEpPEHUs

6) HOpﬂ}IOK NMpOBECACHUA l'lpOMe)KyTO‘-lHOﬁ aTTeCTalluM, MMOKa3aTe/in U KPUTCPUHU OLICHUBAHUA
HpOMC)KYTO‘lHaH aTTeCTanusa 1o AUCHUIIINHC «TexHudeckue HU3MCPCHUSA U HpI/I60pBI)) BKIIFOYACT TCOPETUUYCCKUC BOIIPOCHI, MMO3BOJIAONINEC OLICHUTDH
YPOBCHL YCBOCHHA O6y‘-IaI-OHII/IMI/IC$I 3HaHHﬁ, N MIPAKTUYCCKHUEC 3aJaHusl, BBIABIAIONIUC CTCIICHDB C(i)OpMHpOBaHHOCTI/I yMeHI/Iﬁ )51 BﬂaI[CHPIfI, MMPOBOAUTCA B

dbopme rK3aMeHa.

DK3aMeH NPOBOJUTCS B YCTHOM opMeE 1O TEOPETUUECKUM BOIIPOCAM U 3a/ladaM.

IToxa3zaTenu u KPUTEPUHU OLICHUBAHUSA IK3aMeHa:

— Ha OILIEHKY «omauunoy» (5 0amioB) — o0y4yaroUuiics JOKEH MOJHO PACKPBITh COJIepKaHue MaTepuaia B 00beMe MporpaMMbl JUCHUIUIMHBI, YETKO U
MpaBUJIBHO J1aTh ONPEIEICHUs, MPUBECTH JOKA3aTeIbCTBA HA OCHOBE MAaTEMAaTHYECKUX M JIOTUYECKHMX BBIKJIAIOK, IMOKa3aTh HABBIKU HCCIEI0BATEIbCKON
nesaTeabHOCTH. OTBET JODKEH OBITh CAMOCTOATEIBHBIN, IIPU OTBETE UCITOIB30BaHbI 3HAHUS, TPHOOPETEHHBIE paHEE,
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— Ha OLCHKY «xopouto» (4 Oanna) — o0y4aromuiicst JODKEH PacKphITh COAEp)KaHUE MaTepHala B 00beMe MPOrpaMMBbl AMCHUILUIMHBI, B OCHOBHOM
MPaBWIbHO JIaTh OCHOBHBIC OMNPEACIICHUS W MOHATUA mpeaMmera. [lpum oTBeTe AomylleHbl HETOYHOCTH, HapyIICHA IOCIEA0BATEIbHOCTh H3JI0KEHUS,
I[OHYIJ_ICHBI HCGOJIBLHI/IC HCTOYHOCTHU HpI/I BbBIBOJIAaX U UCIIOJIB30BaAHUU TepMI/IHOB, HpaKanecxne HaBBIKHN HeTBép[[LIe;

— Ha OIIEHKY «yoosriemeopumenvroy (3 0amna) — oOydarouuics J0HKEH YCBOMTh OCHOBHOE cojepkaHue marepuana. [Ipu oTBeTe ompeneicHus u
IIOHATHUA OJAaHBI HE ‘-IéTKO, I[OHYH_IGHBI OH_II/I6KI/I HpI/I HpOMe)KYTO‘-IHBIX MAaTEMAaTUYCCKUX BBIKJIaAKaX B BBIBOJAAX, HpaKTI/I‘IeCKI/Ie HaBBIKH cna6me;

— Ha OIIEHKY «HeydosiemsopumebHo» (2 0amioB) — oOydaromuiics JeMOHCTpUpYeT 3HaHus He Oonee 20% TeopeTnueckoro maTepuaia, A0MyCKaeT
CYIIECTBEHHbIC OIMIMOKM, HE MOXKET IOKa3aTh MHTEIJICKTYaIbHbIE HABBIKM PEIICHHWS MPOCTBIX 3anad. lIpum oTBeTe JOmMymIeHbl TpyOble OMMOKU B
ONpeAeNICHUsAX, J0Ka3aTeIbCTBA TEOPEM HE MPOBEACHO, HE JaHbl OTBEThl Ha JOMOJHMTEJbHBIE BOIPOCH MPENoAaBaTessi, OTCYTCTBYIOT HAaBBIKU
HCCIICIOBATEIILCKOM JIEATEIHHOCTH;

— Ha OILICHKY «Heyoosremeopumenvroy (1 06amn) — He MOXKET MTOKa3aTh 3HAHUSI HA YPOBHE BOCIIPOU3BEACHUS U O0BICHEHHSI HHPOPMAIIUH, HE MOXKET
MOKa3aTh MHTEIUIEKTYaIbHbIC HABBIKK PEIICHUSI MPOCTHIX 3aJ1a4, OCHOBHOE COJIepKaHUEe yueOHOTO MaTepHalia He PaCKpPHITO.
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8 YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnieyeHHe TUCIMITUHBI

a) OcHoBHas JqUTEpaTypa:

1. Caxun, C. I'. Cpeacrsa aBTOMaTHYECKOTO KOHTPOJIS TEXHOJIOTMYECKHX MapaMeTPOB : YUeOHUK
/ C.T. Caxun. — Cankr-IlerepOypr : Jlanp, 2014. — 368 c. — ISBN 978-5-8114-1644-8. — Tekcr :
AEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/51355 (mara oGpamienus: 18.09.2020). — PekuM gocTyma: ajisi aBTOPH3.
II0JIb30BAaTENICH.

2. I'pebennnkoBa, B. B. TexHuueckwe wm3amepeHus ¥ NpuoOOpsl : ydueOHoe mocobue / B. B.
I'pebennnkoBa, M. B. Beuepkun ; MI'TY, [kad. DuDC]. - Marautoropck, 2014. - 150 c. : ui., cCXeMsl. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817
pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObeKT. - Tekcr : anekrponnsiii. - ISBN 978-
5-9967-0543-6. - ImeeTcs mevyaTHbIN aHATIOT.

0) lomoJiHUTeILHAS JIUTEPATYypa:

1. AdanaceeB, A. A. duzuyeckue OCHOBBI H3MEPECHHM W OJTalOHBI : y4yeO. mocooue / A.A.
AdanacweB, A.A. IloronnHn. — MockBa : UIHOPA-M, 2018. — 246 c. — (Bricmiee oOpaszoBanwue:
bakanaspuar). — www.dx.doi.org/10.12737/textbook_598da02128e609.60046688. - ISBN 978-5-16-
012858-0. - Tekcr : osnexrponnbii. - URL: https://znanium.com/catalog/product/882396 (mata
obpamenust: 18.09.2020). — Pexwum gocTyna: 1mo moamnucke.

2.Caxun, C. I'. [Ipubopsl KOHTPOJIS COCTaBa U Ka4eCTBa TEXHOJIOTHYECKUX cpel : yueOHoe mocodue
/ C. T'. Caxun. — Cankr-IlerepOypr : Jlanb, 2012. — 432 ¢. — ISBN 978-5-8114-1237-2. — Tekcr :
3NeKTpOHHBIHN // JlaHb : 31ekTpoHHO-OMOMMoTeuyHas cuctema. — URL: https://e.lanbook.com/book/4134
(mara obpamenus: 18.09.2020). — Pexxum qoctyma: 1j1si aBTOpU3. MOJIB30BATENECH.

3.Caxun, C. I'. CpenctBa aBTOMaTHYECKOTO0 KOHTPOJISI TEXHOJIIOTUYECKUX MapameTpoB : yuebnuk / C.
I'. Caxun. — Cankr-IlerepOypr : Jlanp, 2014. — 368 c. — ISBN 978-5-8114-1644-8. — Tekcr :
ANEKTPOHHBIH // JlaHb : anekTpoHHO-OnOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/51354
(mara oopamenust: 18.09.2020). — Pexum goctyna: /uist aBTOPHU3. MOIb30BaTENCH

B) MeTtoanueckue yKazaHus:

1. I'pebennuxoBa, B.B. Texauueckue nsmepenus u npudopsel. JIabopaTopHbIi TPaKTUKYM: y4eo.
noco6ue / B.B.I'pebennnkoBa, 1.I'. Camaprna. — Marautoropck: V3a-Bo MarHuToropck. roc. TexH. YH-
ta, 2016. — 102 c. — TekcT: HEMOCPEICTBEHHBIH

r) [Iporpammuoe obecnieuenune 1 MHTEpHET-pecypcnl:

IIporpammHuoe o0ecneuenune

Haunmenosanue [10 Neo norosopa CpoK neicTBHS TUIEH3UU
MS Windows XP
Professional (mis N-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Oﬁ.lce 2003 Ne 135 ot 17.09.2007 0eccpovHO
Professional
7Zip 10_1[3((;60,£[H0 pacnpocTpaHseMoe Geccpoumo
FAR Manager l(if 860)11{0 PaclipocTpansemMoe 0eccpovHO

IIpodeccnonanbHbie 6a3b1 JAHHBIX 1 HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue kypca CchlIIKa
DnekTpoHHas 0a3a mepuoauuecKux n3nanuii East View
Information Services, OO0 «MUBHUC»

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/

Hanumonanenas UH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — POCCUICKUI MHIEKC HAyYHOTO LIUTUPOBAHUS
(PUHII)

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

[TonckoBas Axanemus Google (Google

Scholar)

CHCTEMA

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

WNudopmannonnas cucrema - EnuHoe okHO AocTyna K
MH(GOPMALIMOHHBIM pecypcam

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

OO UKETHOE
WHCTUTYT

®denepanbHOE rocyJIapCTBEHHOE
VUpEXKICHIE «DenepabHBIN

URL: http://www.fips.ru/

Poccutiickas ['ocynapcrBennas 6unbnuoreka. Karamoru

https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHbIe pecypcbl 6ubmuoreku MITY mm. T'.H.
HocoBa

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

denepanbHbIil 00pa30BaTEIbHBIN MTOPTAT — IKOHOMHUKA.
Couuonorusi. MeHeHDKMEHT

http://ecsocman.hse.ru/

YHuBepcurerckas nH(pOpMalOHHAs
POCCHA

CHUCTCMa

https://uisrussia.msu.ru

MexnyHapoaHas HayKOMETpHYecKass pedepaTuBHAS U
[TOJIHOTEKCTOBAs 0a3a NaHHBIX HAy4HbBIX u3ganuii «Web

http://webofscience.com

MexayHnaponHasi pedepaTUBHAasT W IOJHOTEKCTOBAS
crupaBouHas 0a3a JIAHHBIX HAYYHBIX M3JTaHHH «SCOPUSY

http://scopus.com

MexnyHaponHas ©0a3a IOJIHOTEKCTOBBIX KYpPHaJIOB
Springer Journals

http://link.springer.com/

MextyHapoHast KOJUIEKIIUS HAYYHBIX IPOTOKOJIOB 10
pasIMYHbLIM OTpacisIM 3HaHui Springer Protocols

http://www.springerprotocols.com/

MexnyHapoaHast 0a3a Hay4dHBIX MaTepHaioB B 00JaCTH
bu3nYecKnX HayK U HEKHHUpHHTa SpringerMaterials

http://materials.springer.com/

MexnyHapoaHas 0aza CIpaBOYHBIX H3JaHUN IO BCEM
orpacisM 3HaHui SpringerReference

http://www.springer.com/references

Mexnynaponnas pedepatuBHas 0a3a JaHHBIX 110
YHCTOM M NpUKIIaaHoil MmatemaTuke ZbDMATH

http://zbmath.org/

MexnyHaponHas pedepaTuBHas U TMOJHOTEKCTOBAs
crpaBoYHasi 0a3a JAaHHBIX HAYYHBIX M3TaHHH «Springer

https://www.nature.com/siteindex

Apxus Hay4YHBIX KypHaJIOB «HauunoHnanbHbIN
AJICKTPOHHO-UH(DOPMAITMOHHBIN  KOHIopumym»  (HIT

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

9 MartepuajbHO-TeXHUYECKOe o0ecreyeHue JUCHUILINHBI
MatepuanbHO-TEXHUYECKOE 00ecTedeHHe JUCITUILTNHBI BKIIIOYALT:

Twumn 1 Ha3BaHUE AyJAUTOPUHN

OcHalieHue ayuTopun

VYyebHble ayauTOpUM IS TPOBEICHUS
3aHATHM JICKUHOHHOTO TUIA

MynbTUMEMiTHBIE CpEACTBAa XpaHEHWs, Neperadyud U
NpeJCTaBIeHNs HHPOPMALIUU

[Tomemennss AN CaMOCTOSITEIBHOM
paboThI 0OyUarOLINXCS

[Mepconanbubie kommbioTepsl ¢ makerom MS  Office,
BBIXOJIOM B HHTEpHET M € JOCTYNOM B 3JIEKTPOHHYIO
WH(POPMAITMOHHO-00Pa30BaATEHHYIO CPETy YHUBEPCUTETA

VY4yeOHble ayAMTOPUHU Uil TPYIIOBBIX U
WH/IUBUATYATbHBIX KOHCYJIbTaIH,
TEKYIIEr0 KOHTPOJS M IPOMEXYTOUHBIX

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, JKPaH

KOHCYJIbTAIINI

ITomemenue s XpaHEHHUS u | Cremtakn 18 XpaHEHHS  y4eOHO-METOAMYECKUI
npoQUITAKTHIECKOTO 00CTy)KUBaHUS | JOKYMEHTAITUH

y4eOHOT0 000pyTI0BaHUS

YyeOHast ayTuTOpus ISl IPOBEACHHUSI JlaboparopHsbie YCTaHOBKHU IS BBITIOJIHCHUS
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1ab0paTOPHBIX padoT:
naboparopust METPOJIOTHH U
TEXHOJOTMYECKUX U3MEPCHUI

71a00paTOPHBIX padoT:
— nabopaTtopHblii creHa «M3MepeHne pacxoza ra3a;

— nabopaTopHslii cteHa «IloBepka Tepmonapy;

— nabopatopubiii crenn «lloBepka mpubopa JIuck-
250, norometpa 111-4540/1 u nmpubopa A-566;

— nabopatopubiii crenn «McnblTaHue W MOBEpKa
KCII-3, Bomprmerpa I111-4540, mpubGopa Jluck-
250»;

— nabopatopubiii  crenn  «/3mepenue  ypoBHs
JKHUJIKOCTEN;

— nabopartopubiii  crenn  «/3mepenue  ypoBHs
CBIITYYUX MaTEPUATIOBY;

— nabopatopHslii creny «IIpeobGpasoBarenu gaBieHus

Mertpany;

— J1a00paTOpPHBIN CTEH] «Crarnyeckue u
JUHAMHYECKHE XapaKTEPUCTUKHU o0beKTa
YIIPaBICHUS»

DNEeKTpOoHHBIE IIAaKaThl 0 Kypcy "OCHOBBI METPOJIOTHH
u TexHuyeckue usmepenus” (136), kiarou Ha 2 T1K.
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