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1. HIEJIX OCBOEHUA JTUCHUTIINHBI

11

Oeiu:

1.2

1. 3aerHHeHI/Ie u O606HICHI/I€ 3HaHHfI, TIOJIYYCHHBIX CTYACHTAMHU ITPU U3YUCHUU €CTCCTBEHHOHAYYHbIX U HHXXCHCPHBIX
JUCHUILINH, TAKUX KaK MaTC€MaTHKa, CbI/BI/IKa, CI)I/I3I/I‘-ICCKI/IG OCHOBBI JJICKTPOHHUKH, TCOPECTUICCKAsA MCXaHNUKa,
TEXHUYCCKas1 MCXaHHUKa U JIp.

1.3

2. OGecnieueHHE OCHOBBI O6LL[€TCXHH'-ICCKOﬁ IMOATOTOBKU CIIEUATTMCTOB, TCOPECTUICCKAA U IPAKTUYECCKAA IMOATOTOBKA
CTYACHTOB B o0yactu pa3pa60TKI/I, Pa3BUTHC MHKCHECPHOI'O MBIIJICHU S, npnoGpeTeHMe 3HaHUHU U HAaBLIKOB, HCOGXOHI/IMHX
JUI U3YUCHHUSA IMOCICAYIOIUX TUCIUIUINH.

1.4

3. OBajieHHe TEOPETUUSCKAMH U MPAKTHICCKIMHU METOIAMH PAacYETOB METPOJIOTUIECKHX XapPAKTEPUCTHK CHCTEM
ABTOMATHYECKOTO KOHTPOJISL, PETYJIMPOBAHMS U YIIPABICHUS; TOJTYYCHHE HABBIKOB IPOCKTHPOBAHHS CHCTEM
ABTOMATHYECKOTO KOHTPOJIS, PEryTUPOBAHUS U YIIPABICHUSI C IPUMEHEHHEM COBPEMEHHBIX METOJIOB H3MEPCHUIT U
pubOpPOB.

15

4. O3HaKOMJICHHE C TTAKETaMH MTPOrPaMM KOMITBIOTEPHOH 00pabOTKU pe-3yJIbTaTOB U3MEPEHHH pa3pabaThIBACMbIX CHCTEM.

1.6

3anafm JUCIHUILIAHBI «TexHuueckue HU3MEPCHUS U HpI/I60pI)I>)I

1.7

1. OO0yueHne o0IUM MeTOJaM HH)KEHEPHBIX PacueTOB CHCTEM aBTOMAaTHYECKOI0 KOHTPOJIS Ha 06a3ze HOBeHImX
METOJIOB M CPEJICTB TEXHUUECKUX M3MEPEHHH C [eTbI0 00ECIIEYSHHUsI YCTAHOBICHHBIX —PEXHUMOB PAOOTHI IPH 33JaHHBIX
YCIOBUSX.

1.8

2. O0yueHue OOIIUM ITPUHIUITIAM POCKTUPOBAHUS, TOCTPOCHHUS MOJIe-JIeH U alTOPUTMOB PabOThI IPUOOPOB IS
TEXHUYECKUX U3MEPEHHUN MO 3aIAHHBIM KPUTEPHUSIM pabOTOCIOCOOHOCTH.

1.9

3. OGyueHue BBIIOIHEHUIO paboT B 00J1aCTU HAyYHO-TEXHUUECKOI! Jes-TeIbHOCTH 110 METPOJIOTNYECKOMY 00eCIeueHHIO,
TEXHHYECKOMY KOHTPOJIO U 00-CITy’)KUBaHHUIO MPUOOPOB KOHTPOJIS TEXHOIOTHYECKUX TaPaAMETPOB.

1.10

4. ®opMupOBaHKHE HABBIKOB aHaJM3a HEOOX0IUMOI HH(POPMAIINHU, TEXHHYECKUX JIaHHBIX, MIOKa3aTelel U pe3yIbTaToB
paboTbl, 00001IEHHE M CUCTEMAaTH3aLUs PE3yIbTaTOB C UCIIOJIB30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHH.
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5. Nzyuenue oOmux TpeOOBaHUM, NEHCTBYIONMX [IPABHII, HOPM U CTaH-JapTOB.

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.B

2.1

TpedoBanus K NpeABapuTeIbHON MOATOTOBKE 00y4aIOIIErocsi:

211

Maremaruka

212

duszuka

213

WmxeHepHas 1 KOMIIbIOTEpHas rpaduxa

214

®u3nyecKue 0CHOBBI QJICKTPOHUKHA

2.15

aﬂeKTpOTeXHI/IKa 1 JJICKTPOHUKA

2.16

Maremaruka

2.1.7

du3uka

2.1.8

WmkeHepHas M KOMIIbIOTEpHas Tpaduka

2.19

®u3nyecKue 0CHOBBI QJICKTPOHUKHA

2.1.10

aﬂeKTpOTeXHI/IKa 1 JJICKTPOHHUKA

2111

Maremaruka

2.1.12

du3uka

2.1.13

WmkeHepHas M KOMIIbIOTEpHAs Tpaduka

2114

duznyecKkue OCHOBBI OJICKTPOHUKH

2.1.15

QHGKTDOTCXHI/IKa 1 DJICKTPOHUKA

2.2

JMCHMNINHBI U MPAKTHKH, 151 KOTOPBIX 0CBOEHHE JAHHOM TUCHUNINHDBI (MOIYJIs1) HEOOXOAMMO KaK
NpealIecTBYIONIee:

221

Z[I/IEIFHOCTI/IKH 1 HAACKHOCTb aBTOMATU3UPOBAHHBIX CUCTEM

222

HpOI/ISBO,HCTBCHHaH IIpaKTUKa

2.2.3

TEODI/Iﬂ ABTOMATHYCCKOI'O yIIpaBJICHUA

224

HpeZ[Z[I/IHJ'IOMHaﬂ IIpaKTHUKa

2.25

TexHomoruyeckue nmpouecCbl aBTOMAaTU3UPOBAHHBIX ITPONU3BOJICTB

2.2.6

Z[I/IEIFHOCTI/IKa 1 HAACKHOCTb aBTOMATU3UPOBAHHBIX CUCTEM

2.2.7

HpOI/IBBO,HCTBeHHaﬂ IpaKTHUKa

2.2.8

TeopI/m ABTOMATUYCCKOI'0 yIIpaBJICHUA




2.2.9|TIpenaunnomMHas mpaKkTUKa

2.2.10|Texuonoruueckue MIPOUECChl aBTOMAaTU3UPOBAHHBIX TPONU3BOACTB

2.2.11|InarHocTiKa U HaJIe)KHOCTh aBTOMATU3UPOBAHHBIX CUCTEM

2.2.12|TIpon3BOACTBEHHAS IPAKTHKA

2.2.13|Teopust aBTOMaTHYECKOTO YIIPABICHUS

2.2.14|TTpeamumiioMHast paKkTUKa

2.2.15|Tex"onoruueckue IpoHeCChl aBTOMATU3HMPOBAHHBIX IIPOU3BOJICTB

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOJY.JIsS)

IIK-2.1: Cnoco6eH BbIOHPATh OCHOBHBIE H BCIIOMOraTe/IbHbIe MaTepHaJIbI VIl M3r0TOBJIEHUS M3/1eunii

3HaTh:

YMeThb:

Baagers:

IK-2.2: Cnoco6eH BbIOMPATH METOAbI CTAHIAPTHBIX HCNIBITAHUI N0 ONpeaeTeHHI0 (PU3NKO-MeXaHNYEeCKHX CBOWCTB U
TeXHOJIOTHYECKHUX NMoKa3aTeell MaTepuaJioB U TOTOBBIX M3/1eJIHii, CTAHIAPTHbIE METOIbI HX NPOEKTHPOBAHMS,
NPOrpeccUBHbIE METOIbI IKCIIYaTALMM W31 eI

3HaTb:

YMmeTn:

Baanern:

MK-2.3: Cnoco0eH BBIOHPATDH CIIOCOOBI pean3alii OCHOBHBIX TEXHOJIOTHYECKUX NMPOIECCOB, AaHATUTHYECKHE U YHCJIEHHbIE
MeTOJbl IPH pa3padoTke X MaTeMaTHYeCKHX Mo/ieJieil, MeTOAbI CTAHAAPTHBIX MCIIBITAHUI N0 oNpeeeHUuI0 (pu3uko-
MeXaHHYeCKHX CBOCTB H TEXHOJIOrHYECKHUX NMOKa3aTe/eil MAaTepHAI0OB U FOTOBBIX U3/eJINii, CTAHIAPTHbIE METOABI HX

NPOEKTHPOBAHUSI, IPOrPECCHUBHBIC METOABI IKCIIYyaTALMM M3/AeJIHii

3HaTb:

YMmeTn:

Baanern:

B pe3yabTaTe 0cBOCHMS AMCHUIIJIMHBI 00yYaroLMiics J0/KeH

3.1|3narth:

3.1.1|npuHIMIIEI TOCTPOCHUS U (PYHKIHMOHUPOBAHHS CUCTEM aBTOMATUYECKOTO0 KOHTPOJIS TEXHOJIOTMIECKHUX N1apaMeTpOB,
YCTPOICTBO THMOBBIX (PYHKIMO-HAIBHBIX ~OJIOKOB, MPHOOPOB KOHTPOJIS:

3.1.2|remneparypsl, 1aBJICHUs, PacX0/a, KOHTPOJIS COCTaBa ra3oB, INIOTHOCTH, pH, KOHIIGHTpayu U 1Ip.;

3.1.3|TexHUKY NPOBEICHUS METPOIOTHUECKOM TIOBEPKH U KaTHOPOBKU HU3MEPHUTENILHOM ammapaTypsl;

3.2|Ymern:

3.2.1|1poexTHpoBaTh CUCTEMbI ABTOMATHYECKOT0 KOHTPOJISL, YIIPABJIECHHS U PEryIUPOBAHUS TEXHONIOTHUECKUMHU IIPOIIECCaMu Ha
COBPEMEHHOI 2JIeMEHTHOM 6a3e, SKCILUTyaTHPOBATh allapaTypy CUCTEM KOHTPOJLA, PEryJIUpOBaHUsS U YIPaBICHUS
TEXHOJIOTHYECKUMH TIPOLIECCAMU, IPOBOIUTH METPOJOTHUECKYIO IOBEPKY U KaJTUOPOBKY;

3.3|Baagern:

3.3.1|naBbIKamMu pacuc€Ta METPOJIOTHICCKHUX XAPAaKTCPUCTUK HpI/I60pOB HU3MEPCHUA TCXHOJIOTUICCKUX MTapaMETPOB.

4. CTPYKTYPA U COJAEP KAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon Haumenosanmue pasnesio u teM /Buj | Cemectp / | Yaco | Komneren- | Jlnteparypa | Unte | Ilpumeuanue
3aHATHS 3aHATHS/ Kvpe 11101 DAKT.
Paznen 1. 4 kype
1.1 1. TocynapcTBeHHas CHCTEMa 7 0,5 JI1.1 J11.2712.1 0
IpU-00POB: MPUHIHUIIEI IOCTPOCHUS, JI2.2J13.1
KJ1ac-CU(HKALUSA CPENICTB U3MEPEHUS U €]

aBTOMATH3aI[iH, OCHOBHEIC BETBH
CHCTEMBI, HOPMHUPOBAHHE
XapaKTe-pPUCTHK CPEJCTB U3MEPEHHS U
aBToMarm3anuu. /Jlex/




1.2 2. CpezncTBa U CUCTEMbl U3MEPEHUS 0,5 JI1.1J11.2J12.1
TeMiieparypsl. Mi3Mepenne temmnepary-psl JI2.2J13.1
KOHTaKTHBIM MeTOJIOM. TepMoaek- €)!
TpUYECKHe IpeodpazoBaTeir (TepMOIaphI).

H3mepeHnne TeMrepaTypbl KOHTAKTHBIM
MmerogoM. Tepmonpeobpa3oBarenu
conporusienus. /JIex/

1.3 3. KaHaJbl CBSI3M C BTOPUYHBIM [TPUOOPOM. 0,5 JI1.1 J11.2J12.1
TepMoaekTpoJHBIE KOM-TIEHCAIUOHHBIE JI2.2J13.1
poBoJa. ABTOMaTu4e-CK1Ue MOCTHI. 31
ABTOMaTHUYECKUE MOTCH-IIUOMETPHI.

MunnuBosIbT™METpHI /JIex/

14 4. M3MepeHue TemnepaTypsl Oec- 0,5 JI1.1 J11.2J12.1
KOHTaKTHBIM MeTooM. [TupomeTpht JI2.2J13.1
MOJTHOTO U YaCTHMYHOTO MU3y4eHus. /Jlex/ €)!

15 5. ITHEBMO3JIEKTPHYECKHE 1 JI1.1 J11.2J12.1
npeoOpasoBarenu. EMKoCTHBIE, JI2.2713.1
WHIYKTHBHBIE, TECH30METPHUIECKUE TATIUKH 31
JaBJeHus. Y CTpOHCTBO MpeoOpa3oBaTess
«Candup-2211» /Jex/

1.6 M3MepeHue KoMu4ecTBa U pacxoia 1 JI1.1 J11.2J12.1
JKUJKOCTEH U ra3oB. Pacxomomepsl J12.2J13.1
MEPEeMEHHOTO TIeperaa IaBJICHHS. 21
PazHoBuHOCTH ITpeoOpazoBaTeneit
nepernasa JaBJIeHUs. 3aBUCUMOCTb MEXIY
PacxoJIoM U IepenagoM JaBIeHus y
Cy)Xaroero ycrpoiicta. ®opmymst
pacxona /JIex/

1.7 7. DNEeKTpOMAarHUTHBIC —PACXOJIOMEPHI. 1 JI1.1 J11.2J12.1
VYcerpoiicTBo pacxonomepa Fisher&Porter JI2.2713.1
(CIHA). AKycTHYecKHe pacxoIOMephI. 21
YacToTHbIi1 1 Qa30BeIid pacxomomep.

HMmnynecHbIN pacxomoMmep.
IIpeoOpa3zoBarens pacxona BUXpEaKy-
ctrueckuii Trna Metpan 300T1P. /JIex/

1.8 8. KOMIUIEKTHI TEXHUUECKUX CPEACTB 1 JI1.1 J11.2J12.1
Ta30BOTO aHANMM3a. TepMOMarHuTHBIE JI2.2J13.1
ra3oaHainu3aTropel. TepMOMarHUTHBIN €]
razoananu3atop MH5122-1.

TepMOKOHIlyKTOMETPUYECKUE ra30aHa-
nu3aTopbl. ONTHKO-aKy-CTHYECKHE ra-
30aHanu3aTopsl. /JIex/

1.9 N3yuenne ycrpoiicTBa 1aTUUKOB 4 JI1.1 JI1.2J12.1
Temrnepary-pbl pupm Siemens, JI2.2713.1
Endress@Hauser u ap. /TIp/ 31

1.10 M3yuenne cucreM aB-TOMaTHYECKOTO KOH- 2 JI1.1 J11.2J12.1
Tpouist Temmneparypst /IIp/ JI2.2713.1
€]
111  |Uzyuenme nupomeT-poB u3mydenus /[1p/ 2 JI1.1 J11.2J12.1
J12.2J13.1
€]
1.12 N3ydenne yctpoiicTBa MHEBMOIJIEKTpUe- 4 JIT.1 JI1.2J12.1
CKHX mpeoOpa3osare-neii Sitrans P (Sie- JI2.2J13.1
mens), Rosemount 3051 (USA), I13-55 31

(CCCP). Uzyuenue TpeboBaHuii K ycra-
HOBKE Ha 00beKTe, nmo-Bepke u ap. /TIp/




1.13 1. 'ocynapcTBeHHas cucTeMa NIpu-60poB: 10 JI1.1 J11.2J12.1
MPUHIIMIIBI TOCTPOCHUS, KJIac-CU(PHKALIUS J12.2J13.1
CPEZCTB U3MEPEHHS U aBTOMATH3aLUH, €]
OCHOBHEBIE BETBU CUCTEMbI, HOPMHPOBaHUE
XapaKTe-PUCTUK CPEJICTB U3MEPEHHUS U
aBTroMatuzauun. /Cp/

1.14 2. CpencrBa M CUCTEMbI U3MEPCHHUS 10 JI1.1 J11.2J12.1
TeMmneparypsl. MI3MepeHne temnepary-psl J12.2J13.1
KOHTAKTHBIM MeTOoZoM. Tepmoaiiek- 21
TpHYECKHE TPeoOpazoBaTeNn (TEpMOIAaphI).

H3mepeHue TeMnepaTypbl KOHTAKTHBIM
MmetonoM. TepmomnpeoOpasoBaresnn
conporusinenus. /Cp/

1.15 3. KaHauibl CBA3U ¢ BTOPUYHBIM IIPUOOPOM. 10 JI1.1J11.2J12.1
TepmonnekTpogHbIe KOM-TIEHCAIIMOHHBIE J12.2J13.1
poBOJia. ABTOMaTH4e-CKUE MOCTBI. €|
ABTOMaTHYECKUE MOTEH-IINOMETPHI.

MunnuBonsT™MeTpsl /Cp/

1.16 4. N3MmepeHue TemnepaTypsl Oec- 11 JI1.1J11.2J12.1
KOHTaKTHBIM MeTooM. [TupomeTpot J12.2J13.1
MOJIHOTO U YaCTHMYHOTO u3ny4enus. /Cp/ €]

1.17 5. IIneBMO3nEKTpUYECKHE 12 JI1.1J11.2J12.1
npeobpasoBarein. EMKoOCTHBIE, J12.2J13.1
UHJYKTHBHBIE, TEH30METPUUECKUE TATUUKH €|
JaBJIeHUs. Y CTPOHCTBO MpeoOpa3oBaTes
«Candup-22]1]1» /Cp/

1.18 M3Mepenue konudecTBa U pacxona 27 JI1.1J11.2J12.1
JKUAKOCTEH U ra3oB. Pacxomomepst JI12.2J13.1
HEPEMEHHOr0 Nepernaja AaBIeHHUs. €|
PazHOBUIHOCTH MTpeobpazoBaTeneit
nepenaja JaBiIeHUs. 3aBUCUMOCTb MEXIY
pacxolloM H TepenagoM JaBJIeHUs y
cy’Karolero ycrpoiicrsa. @opmysis
pacxoza /Cp/

1.19 7. DNEeKTpOMAarHUTHBIE PACXOIOMEPBI. 26 JI1.1 J11.2J12.1
YerpoiictBo pacxogomepa Fisher&Porter JI2.2J13.1
(CIIIA). AkycTHUECKHE PaCcXOIOMEPHIL. Ol
YacToTHBIH U (a30BbIN pacxoaomep.

NmnynbcHbIN pacxomomep.
IIpeoOpa3zoBarens pacxona BUXpEaKy-
crrueckuid Tuna Metpan 30011IP. /Cp/

1.20 8. KOMIUIEKTBI TEXHUYECKHUX CPEJICTB 26 JI1.1 J11.2J12.1
ra3oBoro aHajauza. TepMoMarHUTHbIE J12.2J13.1
ra3oaHaym3atopsl. TepMoMarHuTHBIH 31
razoananuzarop MH5122-1.

TepMOKOHIYKTOMETPUIECKHE Ta30aHa-
nm3aTopbl. ONTHKO-aKy-CTHYECKHE Ta-
30aHanu3aropsl. /Cp/

1.21  |9. CpexncTBa u3MepeHHUs COCTaBa U 26 JI1.1 J11.2J12.1
KauyecTBa pacTBOPOB BemecTBa. pH- MeTpsl JI2.2J13.1
/Cp/ 21

1.22 Kypcosoe mpoexruposanue /Kypc mp/ 0 JI1.1 J11.2J12.1

J12.2J13.1
€

1.23 3auért /Jlex/ 2 JI1.1 J11.2J12.1

JI12.2J13.1

€]




1.24 Dx3ameH /Jlex/ 8 2 JI1.1 J11.2J12.1 0
J12.2J13.1
21

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KontpoJibHbIe BOIPOCHI U 3aIaHUS

5.1. Criucok KOHTPOJILHBIX BOIIPOCOB K 3a4eTy

1. Yro Takoe ['ocynapcTBeHHas cucreMa mpuOOPOB M CPEJCTB aBTOMAaTH3auK? PacckaxuTe NpUHIUIIBI IIOCTPOCHHUS,
KIacCU(UKALUIO CPEACTB U3MEPEHUS U aBTOMaTH3anuy. KakoBbl OCHOBHBIE BETBH CHCTeMBI? Kak oCyIiecTBiseTcss HOpMUPOBAaHHUE
XapaKTEePUCTUK CPENICTB U3MEPEHHUS U aBTOMAaTH3aLUHU?

2. CpencTBa U CUCTEMbI U3MEpPEHHs TemIepaTypbl. KakoBa 0COOCHHOCTh H3MEPEHUS TeMIIepaTypbl KOHTAKTHBIM METOJOM?
OCHOBHBIE MOHATHUS U orpe/iesieHuss. KakoBo yCTpOHCTBO M MPUHIMIT padOTHI TEPMOAIIEKTPHUUECKOT0 IIpeodpa3zoBareis
(Tepmomnapsi)? KakoBbl IX CTaTHYECKHE M JUHAMHUYECKUE cBO¥cTBa? Kakue CymecTByOT pa3HOBUAHOCTH TEPMOIICKTPHUECKUX
npeoOpaszoBaTesiell 1o THITy TepMOUIEKTPo10B? KakoBbI ClIOCOOBI CHUKEHHSI TOTPEIIHOCTH U3MEPEHUH 0T KoJIeOaHUi TeMIepaTypsl
XOJIOAHOTO cras?

3. KakoBo ycTpoWCTBO M MPUHIHMIT pabOThl TepMoOTpeodpazoBaress conpotusienus? [Ipeodpazosarenu tuna TCM u TCII, ux
CTaTH4YeCKUe U TUHAMHIECKHE CBOMCTBA, HOMUHAJIbHAS CTaTHIECKas XapaKTePHCTHKA, KOHCTPYKTUBHBIE OCOOEHHOCTH.

4. Kak ocymiecTBisieTCs CBsI3b TEPMOBIIEKTPUUECKHUX peobpa3oBareliell 1 TepMonpeodpazoBaTesell COnpoTUBICHUS C
BTOPUYHBIMH U3MEpUTEIbHBIME IpuOopaMu? KakoBo Ha3HaueHHE TEPMODIIEKTPUIECKHX KOMIICHCAIIMOHHBIX TPOBOIOB?
TexHos0rus BHIOOpPA U MaPKUPOBKA TEPMOIIEKTPUIECKUX KOM-TICHCALIMOHHBIX ITPOBOJIOB.

5. Kakue cymecTByOT BTOPHYHBIE IPHOOPHI 1L pabOTHI ¢ JaTYnKaMu TeMriepatypbl? HazHaueHune, cxeMa H3MEpHUTENbHON YacTH |
MIPUHIMI Pa0OTHl ABTOMATHYECKOTO MOCTA.

6. KakoBo HazHaueHHe, cXxeMa U3MEPHUTENHHON YacTH U MPHHIMI PaboThl aBTOMAaTHYeCKOro nmoteHnuomMerpa? OObsICHUTE CIIoco0
KOMIICHCAllUM U3MEHEHUS TeMIIepaTyphl XOIOJHOIO CIasl.

7. KakoBo Ha3HaYEHHUE, CXEMa U3MEPUTEIILHON YaCTH M MPUHIKUIT PabOThl MHJUTHBOJIBTMETpa? OOBICHUTE CIIOCOO KOMITEHCAIINT
M3MEHEHHUS TeMIepaTyphl XOJIOIHOTO CIiasl.

8. KakoBo HazHauyeHHE U Pa3HOBUAHOCTU NUPOMETPOB U3IyueHUs1? PacckaxkuTe yCTpOHCTBO M MPUHIUI pabOThl IHpOMETpa
nmoJiHoOTO M3ny4yeHus. YpaBHuenune Credana-bosapimana. KakoBo yCcTpoHCTBO U MPHUHIUIT PA0OTHI TMPOMETPA YACTUIHOTO U3ITYUCHHS.
IMupometp «TepMOCKOMm»: YCTPOUCTBO M MPUHIIMIT paOOTHI.

9. KakoBo HazHaueHHE THEBMODJIEKTPUIECKHX Mpeodpa3oBareneit? Kiaccudukarys mo Buay 4yBCTBUTEILHOTO 3JI€MEHTa:
€MKOCTHBIC, MHAYKTUBHBIC, TCH3OMETPUYCCKNC JATUUKU NaBJICHUS. le/IBCZlI/ITC yCTpOP’ICTBO ITHEBMOJJICKTPHUYICCKOI'O
npeobpasoBareins «Canpup-22/1/1», 00bsicHUTE TPUHIHIT paboThl. KakoBO yCcTpOHCTBO MTHEBMOAIEKTPHIECKOTO ITPpe0Opa3oBaTess
¢bupMbl Siemens ¥ IPUHIMI €r0 PadoThI?

10. IMoHsiTHE 06BEMHOTO M MacCOBOTO pacxona. Jlaiite onpenenenne pacxogoMepa IIepeMeHHOTo nepenasia nqapineHus. Kakue
CYLIECTBYIOT CIIOCOOBI CO37aHus nepenaaa nasienus? Knaccuukanus pacxoaoMepoB 1o BULy npeoOpasoBaresell nepenaia
JIABJICHUS: C CY)KAIOIIMM YCTPOMCTBOM, C I'MIPAaBIMYECKUM COIIPOTHBIICHUEM, LIECHTPOOEKHBIH, C HAIOPHBIM YCTPOMCTBOM, C
HAaIOPHBIM YCUIIMTEIIEM.

11. IMocrpoiite rpaduk H3MEHEHUs AaBICHHUS Ha CY)KaroIeM YCTpoicTBe (aua-parme) u rpaduk H3MEHEHHsT CKOPOCTH MOTOKA.
IMpuseaure hopmyasl 00BEMHOTO U MacCOBOTO pacxofa. Ilpusenute GopMysbl KOPPEKIHH PacXo/a CyX0oro U BIaXXHOTO ra3a Mpu
HM3MEHEHUH €ro IIOTHOCTH (TeMIepaTyphl U f1aBieHus ). KakoBbl JOCTOMHCTBA M HEOCTATKH IPUMEHEHUS pacX0I0MEPOB
HepeMEHHOT0 Nepenaja AaBneHus ¢ auadparmamu? Kakue Tpe6oBaHuUs NPeAbIBISIIOTCS K YCTAHOBKE PACX0A0MEPOB IEPEMEHHOTO
nepenasa JaBJIeHHs C CY)KalOIIMMHU YCTPONHCTBaMU?

12. KakoBbl hu3n4ecKye IPUHIUIIBI U3MEPEHHUS 3IEKTPOMarHuTHBIM MeToJoM? Pacckaskute 00 H3MepeHUU pacxoia B IOCTOSIHHOM
MarHuTHOM noje. Kakue oco-0eHHOCTH U3MEepeHHs pacxo/ia B IOCTOSIHHOM MarHUTHOM nose? M3mepeHue pacxona B IepeMEeHHOM
MarHUTHOM TOJI€ TPOMBIIIJICHHON 4acTOThl. KakoBBI IOCTOMHCTBA U HEJOCTATKU MeToa?. YCTpOHCTBO U NPUHIUT paboThI
pacxonome-pa Fisher&Porter.

13. TlpuBeuTe KnaccupUKaUIO TAXOMETPHUYECKUX pacxoaoMepoB. KakoBo yCTpOWCTBO TAXOMETPUYECKOTO pacxoaoMepa, ero
JIOCTOMHCTBA U HepocTaTku? KakoBo ycTpoHCTBO TaxoMeTpHyecKuX mpeoOpasoBareseld TYpOMHHBIX pacxogoMepoB? KakoBo
YCTPOHCTBO U NMIPUHIUI PaOOTHI TYpOMHHOTO HHAYKTHBHOTO pacxoxomMepa?

14. Akycruueckue pacxogomepbl. OCHOBHbIE OHATHS U onpeesieHus. [IpuBecTi yCTpoHCTBO M MPUHIMIT paOOTHl YaCTOTHOTO
yABTPa3BYKOBOTO PAcXog0Mepa.

15. KaxoBo ycTpoiicTBO u npuHIKT paboThl (ha30BOTO YIBTPa3BYKOBOTO pacxojomepa?

16. KakoBo ycTpo#cTBO M NMPUHLUT PabOThl UMITYJILCHOTO  YJIBTPa3BYKOBOTO pacxogomMepa’?

17. Kak ycrpoen rmpeoOpaszoBaTesb pacxoaa Buxpeakycruiueckuii tuna Merpan 300I1P? KakoB npuHuun usmepenus pacxona?

5.2. CIIUCOK KOHTPOJIBHBIX BOIIPOCOB K IK3aMEHY

1. TocynapcTBeHHas cucTeMa NPUOOPOB: MPHUHIUITBI TOCTPOSHHUS, KIIACCU(DUKAIMS CPEICTB U3MEPEHHS U aBTOMATH3AIINH,
OCHOBHbIE BETBH CUCTEMbI, HOPMUPOBAHUE XapaKTEPUCTUK CPEACTB U3MEPEHUS 1 aBTOMATH3ALIUH.

2. CpencTBa U CHCTEMBI H3MEPEHHUS TeMIlepaTypsl. VMizmepenue TeMnepaTypsl KOHTAKTHBIM MeTOAOM. OCHOBHBIE TIOHATHS U
onpeneneHus. Y CTpoHCTBO U NPUHIKI pabOThl TEPMOIJIEKTPHUYECKOro rpeodpa3oBates (Tepmornapsl). CTaTuueckue u




JIMHAMHUYECKUe CBOICTBA. Pa3HOBUAHOCTH TEPMO3NIEKTPUUECKUX IpeoOpazoBaTenei o THILy TEPMO3IEKTPOJ0B. CrIOCOObI CHUXKEHUS
MOTPELTHOCTH U3MEPEHHH 0T KosieOaHuil TeMIepaTyphl XOJIOJHOTO CIIasl.

3. YerpoiictBo u npuHIMI paboThl TepMoripeoOpaszoBareds conpoTusienus. [Ipeodpazosarenu tuna TCM u TCII. CraTtuyeckue u
JMHAMHYecKue cBoiicTBa. HoMuHanbpHas cTaTHdeckas XapakTepucTuka. KOHCTpYKTUBHBIE 0COOEHHOCTH.

4. CBs13b TEPMOBIIEKTPUUECKUX IIpeoOpa3oBatelieil U TepMonpeodpazoBaTenelt CONPOTUBIEHHS C BTOPUUHBIM U3MEPUTEIBHBIM
npudopoM. Ha3HaueHne TepMORIEKTPUUECKUX KOMIICHCAIIMOHHBIX IPOBOAOB. TexHonorus BeIopa U MapKUpOBKa
TEPMODJIEKTPUUECKIX KOMIICHCAI[MOHHBIX IIPOBOIOB.

5. Bropuunsle npu6opsl A1 paboThl ¢ JaTuuKaMu TemnepaTypsl. HasHaueHue, cxeMa U3MEPUTENbHON YaCTH U IPUHIUI PabOThI
aBTOMaTHYECKOI'O MOCTA.

6. Haznauenue, cxema U3MEpUTEIbHON YaCTU U MIPUHIUI PabOTHl aBTOMATUUE-CKOr0 oTeHnuoMerpa. Criocod KoMIeHcaluu
HM3MEHEHUs TeMIIepaTyphl XOJIOIHOIO Cliasl.

7. Haznauenue, cxema U3MEpUTEIbHON YaCTU U MIPUHIUI pabOThl MUILIUBOIBTMETpa. CIOCOO KOMIIEHCAMY U3MEHEHUS
TeMIepaTyphl X0JIOIHOTO CTiasi.

8. Haznauenue u pasHOBUAHOCTH UPOMETPOB. Y CTPOICTBO U NPUHIMI PabOTHI MUPOMETPA IOJIHOTO U3IyYEHUs. Y PaBHEHUE
Credana-bonbiiMaHa. YCTpOHCTBO M MPUHIMIT paOOTHI MHPOMETPA YaCTHUHOTO H3NydeHus. [Tupomerp « TepMOCKOI»: YCTPOWCTBO U
MIPUHIMI PAOOTHI.

9. Haznauenue mHEBMODJIEKTPUIECKHX MIpeoOpa3oBareneil. Kiaccudukamnms mo Buay 4yBCTBUTENEHOTO dJIEMEHTA: EMKOCTHBIE,
UHJYKTHBHBIE, TCH30METPUUECKUE JaTUUKYU JaBICHUs. Y CTPOHCTBO IIHEBMO3JIEKTpUUecKoro npeobpasonareist «Candup-221/1».
[Tpunimn paboThl. Y CTPOWCTBO THEBMOAJIEKTPHYECKOTO MpeodpazoBaTens Gpupmbl Siemens. [IpuHIun paGoThI.

10. ITonsiTue 00BEMHOTO M MacCOBOro pacxona. OnpeseneHue pacxogoMepa epeMeHHOro nepenasa gapiaeHus. CocoObl co3aanus
nepemnaza nasneHus. Kiaccudukaiys pacxoIoMepoB o BUIY IpeoOpa3zoBaTelieli epenaa JaBIeHHs: ¢ CYKaIOIHM YCTPOHCTBOM, C
TUAPABIMYECKUM CONPOTUBICHUEM, LIEHTPOOESKHBIH, ¢ HATOPHBIM YCTPOMCTBOM, C HAIIOPHBIM YCUIUTEIIEM.

11. T'paduk u3MeHeHHs AaBICHUS HA Cy)KaroleM ycTpoiictee (quadparme). I'paduk u3MeHeHHS CKOPOCTH TOTOKa. DOpMYyIIhI
00BEMHOT0 ¥ MaccoBOro pacxoza. @opMyIibl KOPPEKLUH PacXoJa CyXOro U BIXKHOTO ra3a NPH U3MEHEHUH €ro INIOTHOCTU
(Temneparypsl u 1aBieHus). JJocTOMHCTBA M HEIOCTATKU MPUMEHEHHS PAcX0/10MEPOB IIEPEMEHHOT0 TIepenaia AaBIeHuUs C
nuapparmamu. TpeOoBaHMs, IPeABIBIIEMbIE K YCTAHOBKE PAacX0JI0MEPOB [IEPEMEHHOTO Iepenaa AaBIeHHs C CY)KaIOIUMHU
yCTpoOiCTBaMM.

12. ®u3uueckye NPUHIUIBI U3MEPEHUS IEKTPOMarHUTHBIM MeTOA0M. M3MepeHue pacxoia B IOCTOSIHHOM MarHUTHOM IOJIE.
Ocobennoctr. M3Mepenne pacxoa B IepeMEHHOM MarHUTHOM I10J1€ IIPOMBIIUICHHON YacTOThl. OCOOCHHOCTH: TOCTOMHCTBA U
HEIOCTaTKH. Y CTPOHCTBO M NpUHIHUI paboThl pacxogomepa Fisher&Porter.

13. Knaccugukarys TaXOMETPHIECKUX PACXOIOMEPOB. Y CTPOWCTBO TaXOMETPUIECKOTO pacxogomepa. JJoCTOMHCTBA U HEOCTATKH.
VYeTpoiicTBO TaXOMETPUUECKUX NTpeoOdpasoBaTeneil TypOHMHHBIX PaCXOA0MEPOB. Y CTPOHCTBO U NPUHIMI pabOThl TYPOUHHOTO
HMHAYKTHBHOTO pacxojoMepa.

14. Axyctuueckue pacxonoMepbl. OCHOBHbIE IOHATHA U ONPEAeIeHHs. Y CTPONHCTBO U IIPUHLUI PaOOTHI YaCTOTHOTO
YIJIBTPa3BYKOBOT'O pacxoJoMepa.

15. YerpoicTBO 1 IprHIUT PaboThI ()a30BOT0 YIBTPa3BYKOBOTO PACXOAOMEpa.

16. YCTpOWCTBO M MPUHIMIT padOTHI HMITYJIBCHOTO  YJIBTPa3ByKOBOTO PAacXo0Mepa.

17. TIpeoOpazoBatenb pacxoja Buxpeakycruyeckuii Tumna Metrpan 300ITP. YcTpoiicTBO U IPUHIIMI M3MEPEHHUS pacxoa.

18. CocTaB MpOMBIIUIEHHOTO ra30aHAIN3aTOPa: YCTPOUCTBO MPOOO-TIOATOTOBKY, IPUEMHHK H U3MEPUTEIHLHOTO TPHOOP.
Haznauenne. TepMoMarHuTHBIN METOJ] H3MEPEHHs KOHIIEHTPAIMK KUCIIOpoa B ra3oBoii cMecH. [Ipunimn paboTel qaTynka
ra30aHaIN3aTOPA, BBHITOJHEHHOTO B BUIE KOJBLEBOI KaMephl ¢ IONEePEYHON epeMbIUKON B BU/IE CTEKIISIHHON TPpyOKU.

19. Omnpenenenue conepkaHus KUCI0POa B MHOTOKOMIIOHEHTHBIX ra30BbIX cMecsAX. KoMIieHcalmoHHO-MOCTOBas cXeMa.
TepmoMarHuTHsIH razoananuzarop MH5122-1. Cxema anexTpudeckas ra3oaHalin3aTopa, cxema npoOooTOOpHOro ycTpoicTBa.
[puatmn paboTe.

20. TepMOKOHAYKTOMETPHUYECKUI MeTOJ] aHaiu3a ra3oB. OCOOEHHOCTH MPUMEHEHUS METO/Ia JIi MHOTOKOMIIOHEHTHBIX I'a30BbIX
cMmeceil. MocToBasi cxema u3MepeHHst OTHOCUTENbHO TeIIoNnpoBoIHOCTH. KoMITeHCallmoHHO-MOCTOBas cXeMa IEPEMEHHOT0 TOKa
(xoMmapaTop HaNPsLKEHUs).

21. OCcHOBBI PabOTHI ONITHKO-aKyCTHYECKUX ra3oaHann3aropoB. OyHKIMOHABHAS cXeMa JBYXKaHAJIBHOTO OITHKO-aKyCTHIECKOTO
ra30aHAIN3aTOPa C HETIOCPEACTBEHHBIM OTCUeTOM. [IpuHIUN paboThI.

22. TepmoxuMu4eckre razoananu3aTopbl. OCHOBBI TEPMOXUMHYECKOT0 MeTo/1a H3MepeHuil. Cxema TepMOXUMHUUECKOTO
ra30aHaln3aTopa, B KOTOPOM UCHOb3yeTcs 3G EKT B3auMOACHCTBHUS aHATM3UPYEMOTr0 KOMIIOHEHTa ¢ KaTanu3aropoM. [IpuHImn
paboTsl.

23. OcHoBbl nu3Mepenust pH pactBopoB. MeTob! H3MEpEHUs: KOJOPUMETPUUECKHH, 3TIEKTPOMETPUUECKUH, KOHIYKTOMETPUYECKHUIL.
ranbBaHoMeTpuyeckuid. ['anmpBanomMeTpuueckuii Mmeton usmepenus pH. Cxema paGoThl 35eKTpOIHON cucTeMsbl. I[IpoMblnuieHHbIE
cucreMsl m3Mepenus pH. Pa3HOBHIHOCTH U3MEPUTENBHBIX JICKTPOIOB.

24. ®u3uyUecKuil MPUHINUI U3MEPEHHS KOHLIEHTPAIUU pacTBOPOB. V3MepuTenbHble CXeMbl KOHTAKTHBIX KOHLIEHTPATOMEPOB: C
MIEPEMEHHBIM PE3UCTOPOM, C )KUAKOCTHOM TeMepaTypHOI KOMIIEHCAIUEH, C TEPMOPE3UCTOPOM. beCKOHTaKTHbIE KOHIIEHTPATOMEDHI.
Cxema MHIyKTHUBHOT'O KOHJYKTOMETPUYECKOTO JaTYHKA C )KUAKOCTHBIM BUTKOM. [TpuHIMI paGoThl.

25. IpuHIn u3MepeHHs IOTHOCTH PAcTBOPOB. PalnON30TONHEIH c110c00 N3-MepeHHs INIOTHOCTH PacTBOPOB. Y CTPOICTBO U
MPUHIUI padoThI oTHOMepa [1P-1036.

5.2. TeMbl NHCHMEHHBIX PadoT

[TnanoM nperycCMOTPEH KypCOBOM MPOEKT.
Temaruka KypcoBBIX IPOEKTOB

B cenpMoM ceMecTpe npeycMoTpeHa KypcoBas pabota «Pa3paboTka cucteMsl aBTomarndeckoro koHTpodst (CAK)
TEXHOJIOTHYECKOTO Mapamerpay. PaboTa BKIIIOYaeT:
[ ompcaHKe TEXHOJIOTHYECKOTO TPOIecca, IIOCTAaHOBKY 33aJa4H KypcOBOil paboThI (BUA U3MEPSIEMOro mapameTpa u




JIaIa30H €ro U3MEHEHUs, HOIPELIHOCTh U3MEPEHHH, JalbHOCTh NIEpelaul JaHHbIX HA JUCHETYEPCKUl MIYHKT);
[ | pa3paboTka ctpykrypHoi cuctembl CAK;

O BbI60p komnoneHntoB CAK (nepBuuHbIil IpeoOpa3zoBaTeb, KOHTPOILIED);

|| pacuer norpemrHoctu CAK;

[ pa3paboTka cXeMbl 31eKTpudeckoil noaxmoueHuil snemenros CAK.

5.3. ®oH1 OLIEHOYHBIX CPEACTB

5.4. IlepeyeHb BUAOB OLIEHOYHBIX CPEACTB

Tekyluid KOHTPOJIb YCIIEBAEMOCTH — 00OBbEKTHBHAS OI[CHKA YCHIINI CTYICH-TOB OYHOU (OopMbI 00yUeHHs B TPUOOPETCHUN 3HAHHH B
XOJIe CeMecTpa, COOMIeHHsT MU y4eOHOTO rpaduka, onpeie]ieHue CTEIIeHH OCBOSHHS IPOTPaMMBbl y4eOHON TUCIIUIUINHBIL.
TekyIuii KOHTPOJIb YCIIEBAEMOCTH TIPOBOIUTCS B TPYIIIIAX CTYJACHTOB 04HO# (hopMbl 00yueHus. OH BKIIIOYAET: YCTHBIN OMPOC Ha
JICKLHSX, IPOBEPKY JOMAIIHUX 3aJaHHi, PACICTHO-TpapuIecKuX paboT; 3aIuTy OTACIBHBIX J1A00PaTOPHBIX paboT; KOHTPOJIb
CaMOCTOSITETILHON pabOTHI CTYJCHTOB.

TekyIuii KOHTPOJIb YCIIEBAeMOCTH CTYACHTOB OCYIIECTBISIETCS TOCPEICTBOM BBICTABJICHHS OLICHOK 10 [SITHOAUIBHOIM CHCTEME.
Pe3ynbTaThl TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH CTYACHTOB (DUKCHPYIOTCS B paboueM KypHae MpernojaBaTesis U JOBOIITCS 10
CBEICHHS YU4COHO-METOIMICCKOI KOMHCCHH (haKyIbTeTa, 3aBeAYyIOIero Kaheapoii, 3a KOTOPOi 3aKpervieHa JUCIUILINHA, 1
3aBEJIYIOIIETO BHIMYCKAIONICH Kaeapoi.

ITpomexyTouHas arrectanus (10 OKOHYAHHU CEMECTPa) SIBIISICTCSI ClIe-AYIOIINM II0CIIEe TEKYIIEeH aTTeCTallii YPOBHEM KOHTPOJIS
yCIeBaeMOCTH CTyAeHToB. OHa BKIIIOYAET caady 3a4éTa BO BpeMsl 3aU€THOM HEe/le N [0 OKOHYaHHH IIEPBOTO CEMECTPa N3YUYCHHUS
JUCHUIUTHHBL M 9K3aMEHOB BO BPEMsI 9K3aMEHAIIMOHHON CECCHHU CTYICHTaMH OYHOM (OpMBI 00yIEHH S HITH BO BpeMs y4eOHO-
9K3aMEHAIMOHHOM CECCHHU CTYACHTaMH 3a09HON (GOPMBI 00yIEHHS IO OKOHYAHUH BTOPOTO CEMECTPa U3YUCHHUS TUCIUILTHHAI.
Llenpr0  MPOMEXYTOYHOM  ATTECTAlMH  CTYACHTOB  SIBIISICTCS KOMIUIEKCHAsi i OOBCKTHBHAS OIICHKA KAYECTBA YCBOCHUS HMH
M3y4aeMOil AUCIUILUTAHBI, YMEHUS IPUMEHSITh MTOMYICHHbIC 3HAHUS JIJIsI PEIICHUS MPAKTHYECKUX 3a/1a4 IPH OCBOSHUH OCHOBHOM
00pa3oBaTeIbHOM TPOrpaMMBbI BBICIIETO IPO(ECCHOHATLHOTO 00pa30BaHusI.

JI1st MOArOTOBKHU K MPOMEKYTOYHOM aTTeCTalliK CTYICHTaM PEIOCTABISAETCS CITUCOK BOMPOCOB, BRIHOCHMbBIX Ha 3a4eT (9K3aMEH).

6. YHEBHO-METO/IMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOAY JISA)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JUTEepaTypa

ABTODBI, COCTaBUTENHN 3arnaBue, pa3MerieHre WznarensctBo, rox | Komnuu-Bo

JI1.1 |Kapmos A.T. TexHuueckre u3MepeHus u npubopsl. Bubpousmepenus u Hopunsck, 2004 47
BUOpoauarHocTuka: Yued. nocobue

JI1.2 |Cxuptmamse A. T, Mertponorus, CTaHgapTA3aANUS U TEXHUIECKHE U3MEPECHHUS: Crapsrii Ockour: 3

Panxesuu 1. M. jponyimeHo YMO By30B B KauecTBe y4eOHHUKA AJIs CTYAEHTOB THT, 2014

BY30B
6.1.2. JlonoHuTeIbHAS TUTEPATYPA
ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MelieHne WznarenscrBo, roxn | Konud-Bo

JI2.1 |Cxuptmamse A. T, Mertponorus, cCTaHaapTA3aANUS U TEXHUYIECKHE U3MEPECHHUS: Crapsrii Ockour: 10

Panxesuu 1. M. yueOHHK AJIs BY30B THT, 2010
JI2.2 |Mouanos B./I., Mertposorusi, CTaHIapTH3anUs U CepTUPHUKALINS. Crapsrii Ockour: 3

Iloronun A.A., BzanmoszamensemMocTs u TexHuueckue usmepenus: gonymeso |THT, 2015

Cxuptname A.T'. YMO By30B B KauecTBe yueOHUKA JJISI CTYIACHTOB BYy30B

6.1.3. MeTtonnueckue pa3pabdoTku

ABTOpBI, COCTABUTENN 3arnaBue, pa3MerieHue WznarensctBo, rox | Komuda-so

JI3.1 |coct. B.M.I'opsiues; B3anmo3aMeHAeMOCTb, CTaHIAPTH3ALNS U TEXHUIECKHE Hopuisck, 1991 4
3asoa-BTy3 npu HI'MK |u3zmepenus. Ha3snadenue nocaJjok TUIOBBIX COSIMHEHHMN:
METOJ. yKa3aHUs K IPAKTUYECKUM 3aHATHUAM Ul CTYIEHTOB
coen. 1703, 1504 Bcex ¢popm oOyueHus

6.2. ITepeuyennb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHMKAUMOHHOI ceTn "MHTepHeT"

D1 |Dnekrponnsiii katagor HTMM  http;//biblio.norvuz.ru

6.3.1 IlepeyeHs NporpaMMHOro odecrnevyeHuns

6.3.1.1{MS Windows 7 (Homep nmunen3un 62693665 ot 19.11.2013)

6.3.1.2|MS Office Standard 2013 (Homep smuen3un 62693665 ot 19.11.2013)

6.3.2 Tlepeyenb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|Onexrponnas bubnunorexa Auccepramumii PI'b: loroBop Ne60-223/15.04 ot 27.08.2015r.

6.3.2.2|«ZNANIUM.COM» OOO uznarenbctBa « MHOPA-M»: lorosop 1216-3bC ot 15.04.2015r.

6.3.2.3|«e.lanbook.com» OO0 «U13znarenbcta Jlaub» Jorosop Ne 48 ot 15.04.2015r.

6.3.2.4|«eLIBRARY.RU» OO0 «PYH3b»: lorosop NeSU-16-05/2015r. ot 06.05.2015r.




6.3.2.5|000 «MupopmanuonHas komnanus «['apant-Kybans»: loroBop Ne62-2016 ot 01.03.2016r.

6.3.2.6|OnexrporHbIe pecypesl n3narenscra «Elsevier»: Scopus, ScinceDirect, FreedoomCollection: CoriacHo cornameHHio o
co3gannu Koncoprmyma «Hayuno-nccnenoBarensckas aestenbHOcTh By3oB FOra Poccuny»

6.3.2.7|CnpaBouno-npaBoBas cucrema «['apanty OO0 «Mup-UHdpopm»: [Joropop Ne4V-2003r. ot 29.05.2003r.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOY JIST)

7.1\ dns peanu3zaiyu 00pa30BaTENBHOTO MPOIIECCa UCTIONB3YIOTCS Ay TUTOPHH:

7.2|* Aynutopus 11 YTeHUS JIeKui — ayn. 507.

7.3|* KoMIbroTepHbIi KIacc 1S BEITOIHEHHS pacdeTHO-TpauIecKux paboT U IPOBEICHNUS BCEX BUIOB KOHTPOJIBHBIX
MEPONPUATUH C IOMOIIBIO KOMIIBIOTEPHOrO TECTUPOBaHUs — aya. 503.

7.4|+ BupryanbHas 1a00paTopus Ui IPOBEJEHUs 1a00paTOpHBIX padoT B aya. 503.

7.5|* JIabopatopust «MeTpoJIOruy U MHTEIEeKTyanbHbIX Ipubopos KUIT u Ay, ayn.19

7.6

7.7|IlepedeHb TEXHUYECKUX CPEACTB OOyUEHUSL:

7.8

7.9|1. JIaboparopHsblii cTeH]] «J]aTUnKN TaBICHUS.

7.10|2. JJabopartopHslil cTeHA «JlaTYUKH TeMIepaTypbh»

7.11|3. JJabopaTopHslil cTeHA «JaTuuKK pacxoaar»

7.12|4. JIabopaTopHslil cTeHA «JlaTUuKH TeMIepaTypbh»

8. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOY JIS)

[TnanupoBaHue ¥ OPTaHU3AIMS BPEMEHH, HEOOXOAUMOTO ISl U3yUCHUs! AUCIUTUTAHBI

Ba)kHBIM yCIIOBHEM YCIIEIITHOTO OCBOSHHMS TUCLUILIHHEI SBISIETCS CO3MaHHe CUCTEMBI ITPAaBIIBHOW OpraHu3aluy Tpya,
[03BOJIIOLIEH paclpefiesIuTh y4eOHy0 Harpy3Ky paBHOMEPHO B COOTBETCTBUH ¢ rpadKoM 00pa3oBaTeNbHOro npouecca. bombiryto
MIOMOIIBb B 9TOM MOYKET OKa3aTh COCTABJICHHE IIaHa PabOTHI Ha CEMECTp, MECSII, HEAENMIO, IeHb. Ero Hajan4ne mo3BOJIUT ITOTINHHATh
cBO0OOTHOE BpeMsI LIeJsIM Y4eObl, TPYAUThCS Oosee ycnemHo u 3¢ ¢dexTuBHO. C Beuepa BCeraa HaJlo pacnupeaessiTe paboTy Ha
3aBTpaIIHUI JIeHb. B KOHIIEe KaXk1I0ro JHS 1enecoo0pa3Ho MOABECTH UTOT pabOThI: TIIATENHHO IPOBEPHTH, BCE JIM BHIIOJIHEHO I10
HaMEUYEHHOMY IUIaHy, He ObLIO JIM KaKUX-IH00 OTCTYIUICHUH, a eCJii ObUIH, IO KaKOH IpHyYMHe OHU npousoitu. HyxHo
OCYIIECTBISITH CAMOKOHTPOJIb, KOTOPBIH SIBISIETCS HEOOXOJMMBIM YCIOBHEM YCIIeIHOH y4e6nl. Ecim 4To-TO OcTanoch
HEBBIMOJHEHHBIM, HEOOX0ANMO U3bICKATh BPEMsI JJIs 3aBEPIICHHs 3TOH YacTH paboThl, HE YMEHbIIIas 00beMa HelebHOTO Tuiana. Bee
3agaHus K 1JabopaTOpHBIM paboTaM, a TakkKe 3aJJaHus, BHIHECEHHBIE Ha CAMOCTOSATENBHYIO paboTy, peKOMEHIYeTCS BBIIOIHST
HETIOCPEACTBEHHO 10CIIE€ COOTBETCTBYIONIEH TeMbI JEKIIHOHHOTO Kypca, YTO CIIOCOOCTBYET JIydllIeMy YCBOCHHUIO MaTepuaa,
TIO3BOJIACT CBOCBPEMEHHO BBISIBUTH U YCTPAHUTH «npoﬁenbl» B 3HaHUAX, CUCTEMATU3HUPOBATh paHEe HpOI\/’lIlCHH])Ii/‘I Mmarepuall, Ha €ro
OCHOBE ITPUCTYIUTH K OBJIAJICHHIO HOBBIMU 3HAHHSMH U HABBIKAMU.

Cucrema 00yueHHsI OCHOBBIBAETCSl HA PAllMOHATIBLHOM COUCTaHUU HECKOJIBKUX BUOB YUeOHBIX 3aHATHH (B IEPBYIO OUepe.b, JICKINI
1 1ab0paTOPHBIX), paboTa HaJ KOTOPHIMU 00JIagaeT ONpeAeeHHON Crieln(UKON.

[ToaroToBka K JeKIUSIM

3HAKOMCTBO C JUCHHUILTAHON MPOUCXOJUT YKe Ha MEPBOH JIEKINH, TIe OT CTyJEeHTa TpeOyeTcst He MPOCTO BHUMAaHUE, HO U
caMoCTOsATeNIbHOE 0opMIIeHHE KOHCTIeKTa. [Ipyr paboTe ¢ KOHCIIEKTOM JIEKIIMH HEOOXOAMMO YUUTHIBATh TOT (PaKTOP, YTO OJHU
JIEKLIUH JAI0T OTBETHI HAa KOHKPETHBIE BOIPOCHI TEMBI, IPYTUe — JIMIIb BBISBITIOT B3aHMOCBSI3U MEXIY SBICHUSIMH, TOMOTas
CTYACHTY IOHATH Fﬂy6I/IHHbIC IPOLECCHI Pa3BUTHA U3ydacMOIr'o NpeaAMETa Kak B UCTOPHUHU, TaK U B HACTOAIICEC BPCMHI.
KoHcnekTipoBaHue JEKIUH — CIIOKHBINA B By30BCKOH ayHTOPHON pabOoTHI, MPEeANOIararolii HHTEHCHBHYIO YMCTBEHHYIO
JIeSITeNLHOCTh CTyAeHTa. KOHCIEKT SBIISETCs MONE3HBIM TOTja, KOTia 3alMCaH0 CaMO€e CYILECTBEHHOE U CAENIaHO 3TO CAMUM
oby4aromumcsi. He Hamo cTpeMHTBCS 3amucaTh JOCIOBHO BCIO JIEKIHIO. Takoe «KOHCIIEKTUPOBAHKE)» MPUHOCUT OOJIbINE Bpela, YeM
nos1b63bl. IlenecooOpa3Ho BHayae NOHATH OCHOBHYIO MBICIIb, H3JIaraeMylo JIEKTOPOM, a 3aTeM 3amucath ee. JKenaresnpHo 3amuch
OCYLIECTBISITH HA OJHOW CTPAHMIIE JINCTA HIIA OCTAaBIISIS MOJISI, HA KOTOPBIX MO3IHEE, IPU CAMOCTOSTENILHOM paboTe ¢ KOHCIIEKTOM,
MOJKHO CI€JaTh JOMMOJTHUTCIIBHBIC 3aIIUCH, OTMCTHUTh HCIIOHATHBIC MECTA.

KoHCHeKT JIeKuuu JTydie Moapa3AeisiaTh Ha MyHKTHI, COOMI0/ast KpaCHYI0 CTPOKY. DTOMY B OOJBIION CTENEHH OYIyT CIOCOOCTBOBATh
BOITPOCHI IJIaHa JICKIHUH, TPCIIOKCHHBIC ITPETIOAaBaTCIISAM. CJ'IC)]yCT 06pamaTb BHUMAaHUE Ha aKLCHTBI, BBIBO/IbI, KOTOPBIC ACJIaCT
JIEKTOp, OTMeYast HanboJiee BaXKHbIE MOMEHTHI B JICKIIMOHHOM MaTepualie 3aMeYaHUsIMU «BaXKHOY, «XOPOIIO 3aIIOMHHUTE H T.I1.
MosxHO ACJIaTh 9TO U C MTOMOLIBIO PA3HOUBETHBIX MAPKEPOB UIIN PYUCK, ITIOAYCPKUBast TCPMUHBI U OTIPCACIICHUA.

LemnecoobOpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpallleHHH, ab0peBuaTyp u cuMBoiioB. OHAKO NP JajibHEHe paboTe ¢
KOHCIIEKTOM CHUMBOJIBI JTY4IIC 3aMCHUTDH O6BI'{HBIMI/I CJIOBAMHU JIs1 6BICTpOFO 3PUTEIIBHOT'O BOCIIPUATHSA TEKCTA.

Pabotast HaJ1 KOHCIIEKTOM JISKIHH, BCET/1a HEOOXOANMO HCIIOJIb30BaTh HE TONBKO YIEOHUK, HO M TY JIUTEPATypy, KOTOPYIO
JTOTIOTHUTENILHO PEKOMEHI0BA JIEKTOp. IMEHHO Takast cepbe3Hasi, KpOMOTIHBast paboTa ¢ JICKIIHOHHBIM MaTePHATIOM TIO3BOJIHUT
TIIyOOKO OBJAJIETh TEOPETUIECKIM MATEPHATIOM.

IoAroToBKa K MPOMEKYTOYHON aTTeCTAUH

[Tpu NOAroTOBKE K MPOMEKYTOUHOH aTTeCTAlMHU 11eJIeCO00pa3HO:

- BHUMATEJIBHO U3YYUTh MIEPEUYEHb BOIPOCOB U ONPENENINTh, B KAKUX UCTOUHUKAX HAXOJSATCS CBEJICHUs, HEOOX0AUMBIE JIJIs OTBETa Ha
HUX;

- BHUMATEJIBHO [IPOYUTATh PEKOMEHAOBAaHHYIO JINTEPATYPY;




- COCTaBUTb KPATKUEC KOHCIICKTbI OTBETOB (HJ'IaHLI OTBeTOB).

MeTomudeckue yKa3aHus AU IperofaBaTeneii

PexomeHnayeMble cpencTBa, METOIbI 00ydeHH s, CIOCOObI yIeOHOH AeATENEHOCTH, IPUMEHEHHE KOTOPBIX JUISl OCBOSHHUS! KOHKPETHBIX
MoJyIei paboueil yue6HOU nporpaMmsl Hanbonee 3PpPEeKTUBHO:

— 00y4eHHe TeOpeTHIECKOMY MaTepuany peKOMEHAYETCsl OCHOBBIBATh Ha OCHOBHOW M JOTIOJHUTENBHON JIUTEPATYpe, U3AaHHBIX
TUIOrPa)CKUM HITH 3JIEKTPOHHBIM CIIOCOOOM KOHCIIEKTaX JICKIIUH; pEKOMCHIYETCsl B Ha4aJle CeMECTPa 03HAKOMHTH CTY/ICHTOB C
POrpaMMO TUCHUILINHEI, IEPEYHEM TEOPETHYECKUX BOIPOCOB JUISl TEKYIIEr0 MPOMEKYTOYHOTO i UTOTOBOTO KOHTPOJIS 3HAHHH,
9TO OPHEHTHPYET M IOOMIPHUT CTYCHTOB K aKTHBHOM CaMOCTOSTENILHOM padoTe;

- PEKOMEHYeTCs IPOBOAUTD JICKIIOHHBIE 3aHATHS C UCIOIb30BaHINEM MYJIbTUMEINNHHON TEXHUKH (TpoekTopa). Ha mepBom 3aHsTHH
JIO CTYJICHTOB JOJDKHEI OBITH IOBEJICHBI TPEOOBAHUS K OCBOCHHIO PA3/IENIOB TUCIHILIMHEL, IIPABIJIA BBINOJIHEHUS U CIAYH
n1abopaTOpHOI paboThl, MHAUBUAYAILHOTO 3a1aHus (TIpoBepouHoi padoTsl) (U3/T1P), nepeueHb peKOMEHIyeMO! JINTepaTyphl.
XKenarenpHo poBecTH 0030p TEM, KOTOpbIE OYAYT U3YUEHBI B TEUEHHE CEMECTPA C TE€M, YTOObI CTYIEHThI 00JIe€ OCO3HAHHO
TOJIXO/IUIIN K BBITIOJTHEHUIO CAMOCTOSTENbHON paboThl 1 BhiosHeHus: M3/TIP. Takke yacTh 3aHATHH NPOBOAATCS B aKTHBHOM U
UHTEpaKTUBHOII (opMme.

YueOHbIH Ipolecc, OMUPAIOLIUNCS Ha UCIIOIb30BAHNE HHTEPAKTHUBHBIX METOJ0B 00yUIEHHs, OPTraHH3YeTCs ¢ YI€TOM BKIIOUYEHHOCTH
B IIPOLIECC MO3HAHMS BCEX CTYCHTOB IPYIIHI 0e3 HekitoueHuss. COBMECTHAs ASSTEIBHOCTE 03HAYACT, YTO KAXKIbIH BHOCHT CBOM
0CcOOBIH HHIUBUTYaIbHBII BKJIAJ, B X0/¢ PaOOTH HACT OOMEH 3HAHUSIMH, HACSIMH, CIIOCO0AMH JeATeIbHOCTH. OpraHu3yoTCs
WHIMBHAYaJbHAS, TApHAS U TPYIIIOBas padoTa, HCIIONB3yeTCsl IIPOSKTHAst paboTa, POJIEBBIE UTPHI, OCYIIECTBIISIETCS paboTa ¢
JIOKYMEHTaMH U Pa3IM4HBIMH HCTOYHHKAMU HH(OPMALUH | T. 1.

VHTepakTHBHBIE METOIBI OCHOBAHBI Ha IPUHIMIIAX B3aHMOICHCTBHS, aKTHBHOCTH 00YJaeMBIX, OIIOPE Ha TPYIIIIOBON ONBIT,
o0s3aresibHOM 00paTHOH cBs3u. Co3naercs cpeia 00pa3oBaTeIbHOIO O0LIEHHS, KOTOPask XapaKTePU3YeTCsl OTKPBITOCTHIO,
B3aUMOJICHCTBHEM YYaCTHUKOB, PABEHCTBOM HX apI'yMEHTOB, HAKOIJICHHEM COBMECTHOTO 3HAHHSI, BO3MOKHOCTHIO B3aHMHOH OIIEHKH
1 KOHTPOJIS.
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10 M CHUIINHE
TexHu4eckue u3MepeHns ¥ NPUOOPHI

YpoBeHb 00pa3oBaHus: 6akanaBpuaT

Kadenpa «21mekTpo3HepreTHKH U aBTOMATHKIN
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OreHOYHbIE MaTepUaIbI IO AUCHUILIMHE PACCMOTPEHBI M 0JJ00pEHBI Ha 3aceJaHuN
kadenpsr, mpotokoa Ne 9 or 11.04.2019 .

3aBenyrouuii kapeapoi K.T.H., foueHT A.M. Ilerpos




@DOHJ OICHOYHBIX CPENICTB MO TUCHUIUIMHE TeXHUYecKre M3MEpEeHHsI U MPUOOPHI IS
TeKyIlel/ TMPOMEXKYTOYHOM aTTecTaluud pa3paboTaH B cooTBeTcTBUM ¢ DenepanbHbIM
rOCyJIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO 00pa3oBaHUs MO CHCHUATBHOCTH /
HanpasieHuto noarotoBku 15.03.04 ABromaruzainus TEXHOJOTMYECKHUX IMPOLECCOB H
IIPOM3BOJCTB Ha OCHOBE Paboueil mporpamMmbl AMCHMIUIMHBI TEXHUYECKHE H3MEPEHUS U
puOOpBI, yTBEpXKACHHOW pemeHneM ydeHoro cosera ot 11.04.2019 r., Tlonmoxxenust o
dbopmupoBanuu @onja oreHoYHBIX cpeacts o puctummuinae (POC), [TonoxeHus o mpoBeaCHUN
TEKYIIEr0o KOHTPOJIS YCIEBAaEMOCTH W MPOMEKYTOUHON aTTectauuu odOydaromuxcs 31V,
[Tonoxxenns o rocynapctBeHHOW wuroroBoil arrecrauuu (I'MMA)  BBIIYCKHMKOB IO
00pa3oBarTebHBIM MPOrpaMMam Beiciiero oopasosanus B 3['Y um. H.M. ®enopoBckoro.

1. Ilepeyenb MJIAHMPYeMBbIX pe3yJIbTATOB O0y4YeHHs] MO JMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3yJIbTATAMH 00pPa30BaTeIbHOM NPOrpaMMbl

Tabnuna 1. KomnereHun 1 MHAUKATOPBI X JOCTHKEHUS

Kon 1 HanMeHOBaHUE KOMITETEHITNN WNHaukaTopsl JOCTHKEHUS
[1K-2 Crnioco6HOCTh BoIOupath([IK-2.1  CmocobGern  BbIOMpaTh  OCHOBHBIE U
OCHOBHBIE u BCIIOMOT'aTeNIbHBIC|BCIIOMOTATeIbHbIE MaTepualibl ISl M3TOTOBJICHUS

MaTepUaJIbl JIJI1 U3TOTOBJIEHUS U3IEIINM,|N31eTInid
CIIOCOOBI peanuzanuu OCHOBHBIX
TEXHOJIOTHYECKUX MPOLECCOB,
aHAJUTUYECKUE M YHCIICHHBIE METObI
npu pa3paboTKe HUX MaTeMaTHYECKUX

MOJIEINICH, METOJIbI CTaHJAPTHBIX
VCTIBITAHUI o OITPEICIICHUTO
(bU3UKO-MEXaHUYECKUX  CBOWCTB U
TEXHOJIOTHYCCKUX IMOKa3aTeseH
MaTepualioB M TOTOBBIX  HW3JENUH,
CTaHI[apTHble METOAbI nux
MIPOEKTUPOBAHMS, MIPOTPECCUBHBIE

MCTO/bI OKCIIITyaTallun H3I[€J'IPII>1

[1K-2.2 CriocobeH BBIOMpaTh METOIBI CTaHIAPTHBIX
UCTIBITAHUN O ONpEAENCHUIO (PU3UKO-MEXaHUYECKUX
CBOWCTB M TEXHOJIOTMYECKHX TIOKa3aTeJIell MaTeprasoB
U TOTOBBIX W3JENUH, CTaHIAPTHBIE METOAbl HUX
POEKTHPOBAHUS, MIPOTPECCUBHEIC METOTBI
HKCIUTyaTaIlH U3ACITHH




[1K-2 Cnoco6HOCTh BeIOMpaTh|[1K-2.3 CrnocobGeHn BBIOMpATh CIMOCOOBI pean3aIuu
OCHOBHBIC n BCIIOMOI'aTCJIbHBIC|OCHOBHBIX TEXHOJIOTHUYCCKUX MponecconB,
MaTepHalIbl Uil U3TOTOBJICHUS U3ICIUI, [aHAIMTHYECKUE U YUCICHHBIC METOBI IIPH pa3paboTKe
CIIOCOOEI pcajm3anunuun OCHOBHBIX|[UX MATEMATHYCCKUX MOI[CJICI\/JI, MCTOAbI CTAHAAPTHBIX
TEXHOJIOTUIECKUX MIPOIIECCOB, [MCIIBITAHUI IO ONPEICICHUI0 (HU3NKO-MEXaHUICCKUX
AHAJIIUTUYCCKUEC U YHNCICHHBIC MCETOIbI CBOICTB M TEXHOJIOTMYECKHUX ITOKa3aTelel MaTcpuajioB
npu pa3paboTKe HMX MaTeMaTHYECKUX[M TOTOBBIX W3IENWH, CTaHAApPTHBIE METOIbl UX

MOJeIIeH, METOBbI CTaHJAPTHBIX |IPOEKTUPOBAHMS, IIPOTPECCUBHBIE METObI
UCIIBITAHUHI o OIIPEACIICHUIO [IKCIIITyaTaluy U31EIUN

(U3UKO-MEXaHUYECKUX  CBOMCTB U

TEXHOJIOTMYECKUX IIOKa3areseu

MaTe€puaJioB M  TOTOBBIX  H3JEIUH,

CTaHJapTHbBIE METO/bI ux

IIPOCKTUPOBAHMS, IIPOTrPECCUBHBIE

METONEI AECTITVATATTUU UR T TN

Tabnuma 2. ITacnopt ¢oH/1a OLIECHOYHBIX CPEJICTB

Kox OueHoYHBIE CpeNICTBA OreHOYHBIE CPENCTBA
pesynbTata TEKyIIEH aTTeCTalluH MIPOMEXYTOYHOH aTTEeCTAINH
KonTponupyemsle paznenst
Nen/n (TeMBI) MCILHUIITHHEL 0Oyueis 1o HaumenoBanu HanmMeHnoBanu
JUCLUIIINHE/ ®opma ®opma
MO0 © ¢
8 cemecTp

2. TunoBble KOHTPOJIbHBbIE 3aJaHUSl WJIM HWHbIE MaTepHAJIbl, HeOOXOAUMBIE JIsl
OLCHKM 3HAHWIi, YMEHUI, HABBIKOB M (WJIH) ONbITA JAeATEIbHOCTH, XapaKTepu3ywuue
npouecc GopMUPOBAHUSI KOMIIETEHIIUI B X0/1¢ 0CBOEHHS 00pa30BaTe/IbHOI MPOrpaMMBbI.

2.1. 3aganus 1Jis1 TEKYIIEro KOHTPOJIsSl yCIeBAeMOCTH
5.1. Criucok KOHTPOJBHBIX BOMPOCOB K 3a4ETy

1. Yro Takoe I'ocynmapcTBeHHass cucTemMa NpUOOPOB U CPENCTB AaBTOMAaTU3aLUU?
PacckaxuTe MpUHLUIBI OCTPOEHUS, KIACCU(DUKALUIO CPEICTB M3MEPEHHs] U aBTOMATU3ALUH.
KakoBbl ocHOBHbIE BeTBH cucTeMbl? Kak ocyliecTBisieTcsi HOPMUPOBAHHUE XapaKTEPUCTUK
CPEJCTB U3MEPEHUS U aBTOMATU3ALIAN?

2. CpenctBa W CHCTEMBl M3MEpEHHs Temrieparypbl. KakoBa 0COOCHHOCTh M3MEpPEHUS
TEMIEPATYPbl KOHTAaKTHBIM MeTOA0M? OCHOBHBIE IOHATHA U onpeaeneHus. KakoBo ycTpoilcTBo
U TNpPUHIUO paboOThl TEPMORJIEKTpUYECKOro ImpeoOpaszoBarens (Ttepmonapsl)? KakxoBbsl ux
CTaTMYECKHE M  JuHamMuueckue  cBoiictBa?  Kakme  cyliecTBylOT  pa3HOBHJIHOCTHU
TEPMODJICKTPUUECKUX TpeoOpa3oBareieil Mo TUIY TepModIeKkTpoaoB? KakoBbl crmocoObl
CHIDKEHHSI IOTPEIIHOCTH U3MEPEHUH OT KoJIeOaHuil TemMrepaTyphl X0JIOIHOTO criasi?

3. KakoBo ycTpolcTBO W MPHHIOWI pabOTHl TEPMONPEOOpa3oBATENs COMPOTHUBICHUS?
[Tpeobpazosarenu tTuna TCM u TCII, ux cratuueckue U TMHAMUYECKHE CBONCTBA, HOMUHAIIbHAS
CTaTHYecKas XapaKTepUCTHKA, KOHCTPYKTUBHbIE OCOOEHHOCTH.

4. Kak ocymecTBiseTcss CBSI3b  TEPMOIJIEKTPUUECKUX  IpeoOpaszoBareneil u
TepMOIIpeoOpa3oBaTeseil CONPOTUBIIEHUS C BTOPUYHBIMU H3MEpUTENbHBIMU ITprOopamu? Kakoso
Ha3HaYeHHE TEPMORJIEKTPUUYECKHX KOMIIEHCAlMOHHBIX MpoBoAoB? TexHomorus BbIOOpa u
MapKUpPOBKA TEPMODJIEKTPUUECKUX KOM-TIEHCAIL[MOHHBIX IPOBOJIOB.

5. Kakue cymiecTByloT BTOpHUHbIE IPUOOPHI AJii pabOThl C AaTYUKAMU TEMIIEpaTypbl?
Ha3nauenue, cxema U3MepUTEIbHON YaCTH M IPUHIIMIT paOOTHl aBTOMAaTHYECKOT0 MOCTA.




6. KakoBo Ha3HayeHue, cxemMa M3MEpPUTEIbHONW YacTH M NMPUHIHUIT PabOThl aBTOMATUYECKOTO
noteHuuomerpa? OO0bsICHUTE CIOCO0 KOMITIEHCALMU U3MEHEHUSI TeMIIePaTyPhl XOJIOAHOIO CIIasl.

7. KakoBo Ha3HaueHHWe, CXE€Ma HW3MEPUTEIBHOM YacTM M MPUHOUN PabOTHI
MuTMBONIbTMETpa? OOBSICHUTE CIIOCOO KOMIEHCALWKW W3MEHEHHUs TeMIIepaTyphbl XOJIOIHOTO
crasi.

8. KakoBo Ha3HaueHHe W Pa3HOBUAHOCTH MHUPOMETPOB u3NydeHus? Pacckaxure
YCTPOMCTBO W HpUHUMI ~ pabOThl  MHUPOMETpa  IOJHOIO  H3JIyu4eHUs. YpaBHEHHE
Credana-bonpumana. KakoBo yCTpoHCTBO W HOpUHUUI pabOThl MUPOMETPA YaCTUYHOTO
uznydenus. [Tupomerp «TepMocKoI»: yCTPOMCTBO U MPUHLIUI PabOTHI.

9. KakoBo Ha3HaueHHE MHEBMORJIEKTpUUECKUX IpeobpazoBateneit? Kinaccuduxamms mno
BUJy YYBCTBUTEJIBHOI'O 3JIEMEHTA: E€MKOCTHBIE, MHAYKTHUBHBIE, TEH30METPUUYECKUE IATUUKHU
nasieHus. [IpuBeauTe ycTpoicTBO MHEBMO3JIEKTprUYecKoro nmpeodpasosarens «Candup-22/11»,
o0BsicHATe TpUHIMIT padoThl. KakoBO yCTpOWCTBO MHEBMO3JIEKTPHUYECKOTO MpeodpazoBaTess
bupMbI SiEMENS U IPUHIKIT €10 PadOThI?

10. IlonaTtne 00BEMHOTO M MaccoBOTO pacxona. JlaiiTe ompeneneHue pacxomoMepa
MEPEMEHHOT0 nepenaja AaBieHus. Kakue cymecTByoT criocoObl CO3/1aHus Niepernaja TaBIeHus?
Knaccugukarus pacxogomMepoB 1o By mpeoOpa3oBareneil mepernaa JaBIeHus: ¢ CyKarIuM
YCTPOMCTBOM, C THAPABIMYECKUM CONPOTUBICHHEM, LIEHTPOOESXKHBIN, C  HAMOpPHBIM
YCTPOMCTBOM, C HAIIOPHBIM YCUIIUTEIIEM.

11. IToctpoiite rpaduk U3MEHEHH JaBICHUS Ha CYXKaIOIIEM yCTpoiicTBe (aua-pparme) u
rpaduK U3MEHEHHs CKOpOCTH MoToKa. [IpuBeanute hopmyssl 00bEMHOTO U MacCOBOTO PAaCXOa.
[TpuBenure GopMysbl KOPPEKIMU pacxoia CyXOro M BIAXHOTO raza Npu H3MEHEHHH €ro
IUIOTHOCTU (TeMIeparypbl U JaBieHus). KakoBbl TOCTOMHCTBA M HEJOCTAaTKU NPUMEHEHHS
pacxosoMepoB TEPEeMEHHOro Imepenana naaeileHus ¢ auapparmamu? Kakwe tpeboBaHus
IPEIBABISAIOTCS K YCTAHOBKE PacX0JOMEPOB IIEPEMEHHOI0 Iepernaja JaBiIeHUs ¢ CYXKarOIUMU
ycTporcTBamMu?

12. KaxoBbl (u3WYeCcKHe TPUHIMIBI H3MEPEHHS] DIEKTPOMArHUTHBIM METOIOM?
Pacckaxxute 00 M3MEpeHUM pacxojia B MOCTOSHHOM MarHuTHOM moje. Kakue oco-GeHHOCTH
U3MEpEeHHs] pacxojia B MOCTOSHHOM MarHuTHoM moine? 3mepenue pacxona B NEpeMEHHOM
MarHUTHOM TI0JIE TPOMBINIJIEHHON YacToThl. KakoBbl TOCTOMHCTBA M HENOCTaTKU MeToha’.
YcTpoiicTBO M IpUHITHIT paboThI pacxogome-pa Fisher&Porter.

13. IIpuBenuTe KiIaccUPUKALNIO TAXOMETPHUECKUX pacxoioMepoB. KakoBo ycTpoiicTBO
TaXOMETPUUECKOT0 pacxoJoMepa, €ro JOCTOMHCTBA U Henoctatku? KakoBo ycTpolcTBO
TaXOMETPHUECKUX IMpeolOpa3oBaresnell TypOMHHBIX pacxojgoMmepoB? KakoBo ycTpoHCTBO u
IPUHLINI padOThl TYpOMHHOTO HHIYKTUBHOIO pacxojgoMepa?

14. Axyctuyeckue pacxojnoMmepbl. OCHOBHbIE MOHATHS U ompeneneHus. llpuectu
YCTPOMCTBO U MPUHLIUI paOOThI YaCTOTHOT'O YJIBTPA3BYKOBOTO pacxoaoMepa.

15. KakoBo ycTpoHCTBO M IPUHIIMIT paboTHI (Pa30BOro yIbTPa3ByKOBOTO pacxojgomMepa’?

16. KakoBo yCTpOHWCTBO ¥ TPWHIMI pPabOTHl HMITYJIBCHOTO YIBTPa3BYKOBOTO
pacxogomepa’?

17. Kak ycTpoeH npeobpa3oBaresb pacxoja Buxpeakyctuyeckuit tuna Merpan 300I1P?
KakoB npuHLNI U3MeEpeHns pacxoaa?

5.2. Criicok KOHTPOJIBHBIX BOIIPOCOB K 3K3aMEHY

1. TocymapcTBeHHass cucTeMa HpUOOPOB: MPHHLUIBI MOCTPOEHHs, KiaccuuKanus
CPEICTB M3MEpPEHHs] M aBTOMAaTH3alliM, OCHOBHbIE BETBU CHUCTEMbI, HOPMHpPOBAHUE
XapaKTEPUCTHK CPEACTB U3MEPEHMS U aBTOMATU3aL1H.

2. CpezcTBa U CUCTEMBI U3MEPEHUS TeMIlepaTypsl. Mi3smepeHue reMnepaTypsl



KOHTAKTHBIM MeTOJ0OM. OCHOBHBIEC NMOHATHUS U ONpEACTCHUs. Y CTPOWCTBO M MPUHIMIT PabOThHI
TEPMO3JIEKTPUYECKOro IpeoOpa3zoBaTens (repmonapsl). Crarnyeckue U AMHAMUYECKUE
cBO¥icTBa. Pa3HOBUIHOCTH TEPMORIIEKTPHUECKUX MPE0Opa30BaTENeH M0 THUITY TEPMOAIIEKTPOIOB.
Crioco0Obl CHMKEHHSI HOTPEIIHOCTH U3MEPEHUH OT KOJIOaHUH TeMIepaTypbl XOJIO0AHOTO CIIasl.

3. VYcrpoiictTBO M TOpUHIMI PabOThl  TepMOIpeoOpa3oBaTeNs COMPOTHBICHUS.
[IpeobpazoBarenu Tuna TCM u TCII. Cratndeckue u quHAMUYecKue cBoicTBa. HomuHanbpHas
CTaTUYecKas XapakrepucTuka. KOHCTpyKTUBHBIE OCOOCHHOCTH.

4., Cps3p TEPMONIEKTPUUYECKHX IpeoOpas3oBaTesiel M TepMmonpeoOpa3oBaTeseit
COIIPOTHUBIICHUS] C BTOPUYHBIM HU3MEPUTENBHBIM MTpuOopoM. HazHaueHne TepMOdIEKTPUIECKIX
KOMIICHCAIIUOHHBIX IPOBOJIOB. TEXHOJIOTMS BBIOOpAa M MapKUpPOBKA TEPMODJIEKTPUUECKHX
KOMIIEHCAIIMOHHBIX IIPOBOIOB.

5. Bropuunsie npu0opsl 11 paboThl ¢ JaT4MKaMu Temreparypsl. HazHauenue, cxema
M3MEPUTENIbHOM YacTH ¥ IPUHLIUIT padO0Thl aBTOMATUYECKOTO MOCTA.

6. Hasnauenue, cxema M3MEpPUTEIbHOM YaCTH W IPUHIMI PabOThl aBTOMaTH4e-CKOI'O
noreHuomerpa. Criocod KOMIEHCAUN N3MEHEHHSI TEMIIEPATYPHI XOJIOIHOTO CIasl.

7. Ha3naueHue, cxemMa M3MEPUTEIbHOM YacTW M HPUHIMII PabOThl MUJUIMBOJIETMETpA.
Crioco6 KoMITeHCay H3MEHEHHS TEMITEPATYPhI XOJIIOIHOTO CIIasl.

8. Ha3snayeHune M pa3HOBUJIHOCTH HUPOMETPOB. YCTPOMCTBO M MPUHLUI PaOOTHI
NUPOMETpa TOJIHOTO M3NydeHus. YpaBHeHue Credana-bonmpiMana. YCTpoHCTBO M NMPHHLIUI
paboThl NUPOMETPA YaCTHUHOTO u3inydeHus. ITupomerp «TepMockom»: ycTpOHCTBO U MPUHIIMIT
paboThL.

9. Ha3zHayeHue nHeBMO3JIEKTpUUECKUX NpeoOpaszoBateneil. Knaccubpukanus no Buny
YYBCTBUTEJIBHOT'O 3JIEMEHTA: EMKOCTHbBIE, UHIYKTHUBHbIE, TCH30METPUUECKUE JaTUUKU JaBJICHUS.
YcTpoiicTBO mHEBMO3JIEKTprueckoro mpeodpazoBatens «Candup-22/1J1». [punnun paboThl.
VY cTpoicTBO MTHEBMOAJIEKTPUIECKOT0 IpeodpaszoBaress pupmbl Siemens. [puHnmn padoThl.

10. Ilonste oObeMHOro U MaccoBoro pacxoxa. Ormpenenenue pacxojgoMepa
NepeMeHHOro nepenajaa aasineHus. CrnocoObl co3fganus nepenana aasieHus. Knaccuduxarms
pacxoJJOMepoB M0 BUY NMpeoOpazoBaTesieil nepenasia JaBlIeHUs: C CYKalOLUM YCTPOHCTBOM, C
TU/IPABIMYECKUM COINPOTHBIIEHUEM, LEHTPOOEKHBIN, C HAIIOPHBIM YCTPOMCTBOM, C HAallOPHBIM
YCHJIUTENIEM.

11. I'paduk u3MeHeHMs AABIIEHUS Ha cyawlleM ycTpoiictBe (nuadparme). I'paduk
U3MEHEHHUs CKOpPOCTH MoToka. PDopMmyibl 00BEMHOTO W MaccoBoro pacxoaa. Popmyinbl
KOPPEKIIMU pacxo/ia CyXoro M BJIa)KHOTO ra3a Nnpu U3MEHEHHH €ro IUIOTHOCTH (TeMrepaTypsl U
napiieHus1). JIOCTOMHCTBAa M HEJOCTATKU MPUMEHEHUS! PacXoJOMEpPOB MEPEMEHHOIro Iepernaaa
JaBieHuss ¢ auapparmamu. TpeOoBaHMs, NpPEIbSABISEMblE K YCTAaHOBKE pPAaCX0JIOMEPOB
NIEPEMEHHOT0 MTEPEeNaia JaBICHUS C CY/KAIOIUMHU YCTPOMCTBAMH.

12. Owusnueckue NPUHIUNBI U3MEPEHUS DJIEKTPOMAarHUTHBIM MeToAoM. M3mepenue
pacxoja B MOCTOSIHHOM MarHUTHOM nose. OcoGeHHocTH. M3MepeHne pacxoja B NEPEMEHHOM
MarHUTHOM TI0Jieé TPOMBINUIEHHON 4YacToThl. OCOOEHHOCTH: JIOCTOMHCTBA W HEIOCTaTKH.
YcrpoiicTBo ¥ mpuHIUT paboThI pacxonomepa Fisher&Porter.

13. Knaccuduranust TaXOMETPUIECKAX PACXOAOMEPOB. Y CTPOMCTBO TaXOMETPHUECKOTO
pacxogomMepa. JIOCTOMHCTBAa U HEOCTATKU. Y CTPOHCTBO TaXOMETPUUYECKHX MpeoOpasoBareneit
TypOMHHBIX PacxXxoJ0MEpoB. YCTPOHCTBO W MNPUHIHUN pPadOThl TypOMHHOTO WHAYKTHBHOTO
pacxozmomepa.

14. Axyctuueckue pacxomoMepbl. OCHOBHBIE MOHSATHUS U ONpPEIENCHUs. Y CTPOHUCTBO U
HPUHIUI PabOThI YACTOTHOTO YJIBTPA3BYKOBOI'O PACcX0I0Mepa.

15. YerpoiicTBo 1 nmpuHIUI paboThl (ha30BOT0 YIBTPA3BYKOBOTO PACX0IOMEpA.

16. YerpoiicTBo 1 mpuHLIMT pabOThI UMITYJIECHOTO YJIBTPa3BYKOBOT'O PacXxoaoMepa.

17. IIpeoOpazoBarens pacxoaa Buxpeakycruueckuii Tuna Metpan 300I1P. Yerpoiicto u
IIPUHLINAII U3MEPEHUS PACXOJIa.

18. CocrtaB mpOMBIIIICHHOTO ra30aHAIN3aTOpa: YCTPOHCTBO MPOOO-TIOATOTOBKH,



OpUEMHHUK M Hu3MepuTenbHoro npubop. Hasnauenuwe. TepMOMAarHUTHBIM METOA H3MEPEHUs
KOHIIGHTPaLlMK KHUCIIOpoJa B ra3oBoi cMecu. [IpuHuIMD paboThl JaTuvka Ia3o0aHaIu3aTopa,
BBIIIOJIHCHHOTO B BMJI€ KOJIBLICBOM KaMepbl C IMONEPEYHOM IEPEMBIYKOM B BHUJAE CTEKISHHOU
TpyOKH.

19. Omnpenenenue conepaHus KUCIOPOJa B MHOTOKOMIIOHEHTHBIX T'a30BBIX CME CSX.
KoMmneHncanmonHo-MocTOBass cxema. TepMoMarHWTHBIA razoananmuzatrop MHS5122-1. Cxema
AIIEKTpHUYECKast Ta30aHaIu3aTopa, cxema mpo0ooTdopHoro ycTpoiictsa. [Ipuniun paboThl.

20. TepMOKOHIYKTOMETpUUYECKHI MeTo] aHanu3a razoB. OCOOCHHOCTH NMPUMEHEHMs
METoJa JUIsi MHOTOKOMIIOHEHTHBIX TIa30BbIX cMeceil. MocroBas cxema U3MEpPEHUs
OTHOCHUTEJIBHOM TEIUIONPOBOAHOCTH. KOMIIEHCAllMOHHO-MOCTOBAsi CXE€Ma IIEPEMEHHOr0 TOKa
(xoMITapaTop HaPsLKEHUS ).

21. OcHOBBI pabOThI ONTUKO-AKYCTHYECKUX Ia30aHAIN3aTOpoB. DYHKIMOHAIBHAS CXeMa
JBYXKAHAJBHOTO ONTHKO-aKyCTHYECKOI'0 Ta30aHalM3aTopa C HEMOCPEICTBEHHBIM OTCUYETOM.
[Tpuntum paboThI.

22. TepMoxuMHUecKHe ra3zoaHanu3atopbl. OCHOBBI TEPMOXHMHYECKOTO METOJa
u3MepeHuil. CxemMa TEPMOXMMHUYECKOTO Ta30aHajIu3aTopa, B KOTOPOM HCHOJb3yeTcs: 3P eKT
B3aMMOJICHCTBYS aHAIM3UPYEMOI0 KOMIIOHEHTA ¢ KaTanu3aropoM. [Ipunuum paboTsl.

23. OcHoBbl u3MepeHuss pH pactBopoB. MeToabl U3MEPEHUs: KOJIOPUMETPUUECKUI,
AEKTPOMETPUYECKUM, KOHAYKTOMETPUYECKNN. rajlbBaHOMETPUYECKUM. ["albBaHOMETPHYECKUI
meron u3Mepenuss pH. Cxema paboThl 3J€KTPOAHOM cHCTeMBbl. [IpOMBINUIEHHBIE CHCTEMbI
n3Mmepenus pH. PazHOBHIHOCTH U3MEPUTENBHBIX 3JIEKTPOJIOB.

24. ®uznyeckuil NPUHIMI HU3MEPEHUS KOHLEHTpAalMM pacTBOpoB. M3MepurenbHble
CXEMbl KOHTAKTHBIX KOHIIEHTPATOMEPOB: C IEPEMEHHBIM pPE3UCTOPOM, C IKUIAKOCTHOMI
TEMEPATYPHON KOMIIEHCALUEH, C TEPMOPE3UCTOPOM. becKkOHTaKTHBIE KOHIIEHTpaTOMephl. Cxema
MHIYKTHBHOTO KOHJIYKTOMETPUYECKOTO JAaTYMKA C KUJAKOCTHBIM BUTKOM. [IprHIIMT paboTHhI.

25. IlpuHiun usmMepeHust IIOTHOCTU pacTBOPOB. Pajinon30TONHBIN Cr1OCO0 U3-MEepeHUs
TUIOTHOCTH PAaCTBOPOB. Y CTPOKCTBO M MPUHIHIT paboTh! IuioTHOMepa [1P-1036.

2.2. 3apaHus 1J1sl IPOMEKYTOYHOM aTTecTaluu

2.2.1. KOHTpOJIbHBIE BONPOCHI K IK3aMeHY(3a4eTy)

Texymuii KOHTPOJIb YCIIEBAEMOCTH — OOBEKTUBHAS OIEHKA YCWJIUUA CTYJE€H-TOB OYHOMU
dbopMbl 00yueHHs] B MPHOOPETEHHWH 3HAHUN B XOJIe CEMecTpa, COONIOJIEHUS HUMH Y4eOHOTO
rpaduka, onpeaeneHue CTENeHH OCBOEHUS MPOrpaMMbl yU€OHOM AUCIIUIIIINHBI.

Texymuii KOHTPOJIb yCIIEBAa€MOCTH NMPOBOAUTCS B IPYMIAX CTYAEHTOB OYHOH (POpMBI
oOyuennsa. OH BKJIIOYAET: YCTHBIH ONPOC Ha JIEKUUAX, MIPOBEPKY JAOMAIIHUX 3a/laHui,
pacueTHO-rpaduUYecKux paloT; 3aIUUTy OTAEIbHBIX JIAOOPATOPHBIX pPabOT; KOHTPOJIb
CaMOCTOSITENIbHOM pabOTHI CTYIEHTOB.

Texyumuii KOHTPOJb YCIIEBAEMOCTH CTYIEHTOB OCYHIECTBIISIETCS IOCPEICTBOM
BBICTABJIEHUSI OIICHOK IO MNATHOAIIBHOW cucTteMe. Pe3ynbTaThl TEKyIEro KOHTPOJIS
yCIIEBAEMOCTH CTYIEHTOB (PUKCHPYIOTCS B paboyeM >KypHalle MpenojaBareis U JOBOAATCS J0
CBEICHHsI yueOHO-METOINYEeCKOM KOMUCCUU (paKyIbTeTa, 3aBeyolIero kadenpoi, 3a KOTopoit
3aKperuieHa JUCIUIUIMHA, ¥ 3aBEAYIOIIEr0 BHITYCKAIOLIEeH Kadeapoil.

[IpomexyrouHas arrectaius (10 OKOHUYAHUU CEMECTpa) SIBJISIETCS Clie-AYIOLIUM Mocie
TEKyIIEH aTTecTalid ypPOBHEM KOHTPOJIS YCIEBAEMOCTH CTYyAEHTOB. OHa BKIIOYAeT chady
3ayéTa BO BpeMs 3au€THOM HEAENu 10 OKOHYAHUU MEPBOr0 CEMECTpa U3YUYEHHs TUCIUILIMHBI U
HK3aMEHOB BO BpEMs SK3aMEHAIIMOHHOM CECCHUU CTYAEHTaMHM OYHOM (OopMbI 0OyUEeHHUs WM BO
BpeMsl yueOHO-9K3aMEeHAIIMOHHOM CECCUU CTYAEHTaMH 3a04HOH (POpMBI 00YUEeHHSI 10 OKOHUYAHUU
BTOPOT'O CEMECTPA U3yUEHUs TUCHUTUINHBIL.

Lenbr0 MPOMEKYTOUHOM aTTECTAllUU CTYACHTOB SIBJISETCS KOMIUICKCHAsI 1 OObEKTUBHAS
OIICHKA Ka4yeCTBAa YCBOCHHUS MMM H3y4aeMOU AUCLUIUIMHBI, YMEHHSI IPUMEHSATH MOJYyYEHHBIE
IHAHUS TITS DENTEHNS TTNAKTUUECKWX 3a7Tau TTNW OCROEHUUW OCHORHOM



00pa3oBaTebHON MPOrPaMMBbI BBICILIETO PO ECCHOHATLHOTO 00pa30BaHuUsI.
JInst TOATOTOBKM K IPOMEKYTOYHOM aTTECTAIllMM CTYICHTaM INPEJOCTABISECTCS CIHCOK
BOIIPOCOB, BBIHOCUMBIX Ha 3a4eT (IK3aMeH ).

2.2.2. TunoBbie 3K3aMEHALMOHHEBIC 321291

2.2.3. Tembl/3a1aHUS KYPCOBBIX IPOEKTOB/KYPCOBBIX PadoT
[1nanom npeaycMoTpeH KypcoBO MPOEKT.
TemaTuka KypcoBBIX IPOEKTOB

B cempMoMm cemecTpe mpemycMoTpeHa KypcoBas pabora «Pa3zpaboTka cucTeMbI
aBromaruyeckoro kouTposs (CAK) rexnonornyeckoro napamerpay. Pabora Brirovaer:

] onMcaHKUe TEXHOJIOTMYECKOTO IMPOLIecca, IOCTAaHOBKY 3aJjaul KypcoBOil paboThl (BUA
U3MEpSEMOro TapaMeTpa M AHAla30oH €ro M3MEHEHUSs, MOTPEIIHOCTh M3MEPEHUMN, NaIbHOCTh
nepeau JaHHBIX Ha IUCTIETYEPCKUM TTYHKT);

(] pa3pabotka cTpykTypHOii cuctembl CAK;

[J Be160p komnonenToB CAK (mepBuuHsbIil mpeoOpazoBaTeib, KOHTPOIIIEP);

(] pacuet norpemHoctu CAK;

[J pazpaboTKa CXeMbI JIEKTpUUECKOM moakroueHui suemeHToB CAK.



