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Busuposanue PII/I nist ucnoiHeHus B 04epeTHOM Y4eOHOM roay

HoueHnrT, k.1.H. Iletpos A.M. 2026 .

PaGouas nporpamma nepecMoTpeHa, 00CyXIeHa 1 0100peHa JUIs
ucnosiHenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapel
DJIEKTPOIHEPreTHKU U ABTOMATHKHU

IIpotokomor 2026T. Ne
3aB. kadenpoii JoueHr, k.T.H. [lerpoB A.M.

BusuposBanue PII/] niist ucnoJiHeHnsI B 04epeiHOM y4eOHOM roay

HoueHnrT, x.1.H. Iletpos A.M. o 2027 r.
Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa st
ucnojHenust B 2027-2028 yueOHOM roay Ha 3aceqaHuu Kadeaps
DJIEKTPO3HEPreTHKU U ABTOMATHKHU

IIporokomor 2027 . Ne
3aB. kadenpoii Jouenr, k.1.H. [letpoB A.M.

Buzuposanue PIIJI noist mcnonHeHns B oUepeAHOM y4eOHOM roay

Jouenr, x.1.H. I[letpoB A.M. o 2028 r.
PaGouas nporpamma nepecMoTpeHa, 00CykeHa 1 0100peHa JuIs
ucnosHeHus B 2028-2029 yueOHOM roay Ha 3aceqaHuu Kadeapsl
DJIeKTPOIHEPTeTHKN M ABTOMATHKH

[Ipotokomor 2028r. Ne
3aB. kadenpoii [loueHr, k.1.H. [TetpoB A.M.

BuzupoBanue PIIJ] nis1 ucnoiHeHus1 B 04epetHOM Y4eOHOM IOy

[HouenrT, x.1.H. [letpoB A.M. o 2029 r.
Pabouas nporpamma repecMoTpeHa, 00CyX1eHa U 0100peHa st
ucnonaeHus B 2029-2030 yueOHOM roy Ha 3acelaHuu Kadenpbl
DJIEKTPO3HEPreTHKU U AaBTOMATHKHU

IIpoTokomor 2029r. Ne
3aB. kadenpoii JoueHr, k.1.H. [TetpoB A.M.



1. HEJIX OCBOEHUMSA JUCHUTIINHBI

1.1 | nenn:

1.2 | 1. 3akpermieHne 1 0000IICHUE 3HAHUIA, IIOTYYSHHBIX CTYCHTAMHU IIPU U3yICHUH €CTECTBCHHOHAYYHBIX U
HMHKEHEPHBIX JUCLUILINH, TAKUX KaK MaTeMaTuka, Gu3uka, pu3nueckue OCHOBBI 3IEKTPOHUKY, TEOPETHUECKAs! MEXAHUKA,
TEeXHUYECKasi MEXaHUKa U JIp.

1.3]2. OGecrieueHre OCHOBBI OOIIETEXHUYECKOM MOTOTOBKH CIIEIIMATIMCTOB, TEOPETHYECKAs U MIPAKTHYCCKast
MO/ITOTOBKA CTYJCHTOB B 00J1aCTH pa3pabOTKU, Pa3BUTHE HHXKCHEPHOTO MBILUICHHS, IPHOOPETCHHE 3HAHUI U HABBIKOB,
HEOOXOJUMBIX ISl H3YYCHUS MOCIEAYIOIINX JUCIUILTAH.

1.4 | 3. OBnajeHue TEOPESTUICCKUMH U MPAKTHYECKUMH METOJAMH PACUETOB METPOJIOTHIESCKUX XaPAKTEPUCTUK CUCTEM
ABTOMATHYECKOT'O KOHTPOJISL, PET'YJIMPOBAHMS U YIIPABICHHS; TOJTYYCHHE HABBIKOB IIPOCKTHPOBAHHS CHCTEM
ABTOMATHYECKOTO KOHTPOJISL, PETYJIMPOBAHMS U YIIPABICHHUS C IPIMCHCHHEM COBPEMCHHBIX METO/IOB H3MEPCHHUMN 1
pubOpPOB.

1.5 | 4. O3HakoMIICHHE C TTAKETAMHU IIPOTPaMM KOMITBIOTEPHOH 00pabOTKH pe-3yJIbTaTOB H3MEPEHUHN pa3padaThiBaeMBbIX
CHCTEM.

1.6 | 3agaum aucummuuHbl « TeXHUUECKHE H3MEPEHUS K IPHOOPHD»:

1.7]1. OOyueHue 00IUM METOAaM HHKEHEPHBIX PACUETOB CHCTEM aBTOMATHYECKOTO KOHTPOJIS Ha 0a3e HOBEHIINX
METO/IOB ¥ CPEICTB TEXHMYCCKUX H3MEPCHHN C LIEJIbI0 00ECIICUCHHS YCTAHOBICHHBIX PEKUMOB pabOThI IPH 33 JaHHBIX
YCJIOBUSIX.

1.8 2. O6yuenue oOmUM IPUHIUIIAM IPOSKTUPOBAHUS, IOCTPOEHUS MOJIe-JIel U alrOPUTMOB pabOThI IPUOOPOB AT
TEeXHUYECKUX NU3MEPEHMH 110 3aaHHBIM KPHTEPHUAM pabOTOCIIOCOOHOCTH.

1.9 3. OGyueHue BHINOIHEHHIO PAOOT B 00IaCTH HAYYHO-TEXHUUECKOH JeA-TE€IbHOCTHU 110 METPOJIOTHIECKOMY
00€eCIeUeHUI0, TEXHNYECKOMY KOHTPOJIIO B 00-CITy>KHBaHUIO IIPHOOPOB KOHTPOJIS TEXHOJIOTHYESCKIX MAPaMETPOB.

1.10 | 4. ®opMupoBaHKEe HABBIKOB aHAJIM3a HEOOXOIMMOI HH(POPMALIMK, TEXHUYECKHUX JTaHHBIX, IOKa3aTeIe 1
pe3yabTaToB paboThl, 000OIIEHNE U CUCTEMATH3AIMS PE3YJIBTATOB C HUCIOJIb30BAHIEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHH.

1.11| 5. U3y4yenue obumx TpeOOBaHU, JEUCTBYIONIMX MTPABUI, HOPM U CTaH-IapTOB.

2. MECTO JUCHUII/IUHBI B CTPYKTYPE OOII

Huki (pazger) OOIL: b1.B

2.1 | TpeGoBaHus k NpeIBapHTeILHOI MOATOTOBKe 00y4alo1erocs:

2.1.1 | MaremaTtuka

2.1.2 | ®usuka

2.1.3 | UmxeHepHas ¥ KOMIbIOTEpHAs Tpaduka

2.1.4 | ®uznveckre OCHOBHI ANEKTPOHUKH

2.1.5 | DiexkTpoTeXHUKA U SIEKTPOHUKA

2.1.6 | MaremaTtuka

2.1.7 | ®usuka

2.1.8 | mkeHepHas ¥ KOMIbIOTEpHas Tpaduka

2.1.9 | ®usnueckre OCHOBBI MEKTPOHUKH

2.1.10 | DneKTpOTEXHUKA U JIEKTPOHUKA

2.1.11 | Maremarunka

2.1.12 | ®usuka

2.1.13 | UmxeHepHast U KOMITbIOTEpHAs rpaduka

2.1.14 | ®usuueckue OCHOBBI SJICKTPOHUKH

2.1.15 | DnekTpoTeXHUKA U JIEKTPOHHUKA

2.2 | JucuMnianHbl ¥ MPaKTHKH, 1151 KOTOPBIX OCBOEHHE JAHHOM TUCHUNINHBI (MOIYJI51) HEOOXOTUMO KAK
NpealIecTBYIONIee:

2.2.1 Z[I/IaFHOCTI/IKa 1 HAACKHOCTb aBTOMATU3UPOBAHHBIX CUCTEM

2.2.2 | TIpou3BOACTBEHHAS TIPAKTHKA

2.2.3 | Teopust aBTOMaTHIECKOTO YIIPABICHUS

2.2.4 | IIpepauruioMHast IPaKTUKa

2.2.5 | Texnonoruueckue mpouecCbl aBTOMAaTU3UPOBAHHBIX IIPOU3BOACTB

2.2.6 Z[I/IaFHOCTI/IKa 1 HAACKHOCTb aBTOMATU3UPOBAHHBIX CUCTEM

2.2.7 | IIponsBoaCTBEHHAs MIPAKTHKA

2.2.8 | Teopust aBTOMaTHIECKOTO YIIPABICHUS




2.2.9 | llpepaunnoMHast mpakTHKa

2.2.10 | TexHOJIOTHYECKHE IIpOneCChl aBTOMATU3UPOBAHHBIX IIPONU3BOACTB

2.2.11 Z[I/I&FHOCTI/IKEI " HaAC)KHOCTbh aBTOMATU3NPOBAHHBIX CUCTEM

2.2.12 | TIpon3BoICTBEHHAS MTPAKTHKA

2.2.13 | Teopust aBTOMAaTHYECKOTO YIIPABJICHUS

2.2.14 | TIpenauIuioMHasi IPaKTHKA

2.2.15 | TexHONOTHYECKHE TPOLIECCHI ABTOMATH3UPOBAHHBIX IPOU3BO/ICTB

3. KOMIIETEHI[IM OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJILbTATE OCBOEHMSI JUCLIUILTAHBI
(MOJY.JIsS)

IIK-2.1: Cnoco6eH BbIOHPATh OCHOBHBIE H BCIIOMOTaTe/IbHbIe MaTepHAJIbI VIl M3rO0TOBJIEHUS M3/1eni

3HaTb:

YMeTn:

Baaners:

IIK-2.2: Cnoco0eH BHIOUPATH METOABI CTAHAAPTHLIX HCHBITAHUI 1O onpeeeHNI0 PU3NKO-MeXaHUYECKUX CBOICTB U
TeXHOJIOTHYECKHUX NMoKa3aTeell MaTepHaJioB U TOTOBBIX M3/IeJIMii, CTAHIAPTHbIE METOIbI HX MPOEKTHPOBAHMS,
NPOrpeccUBHbIE METOIbI IKCIIYaTALMM W3 eI

3HaTh:

YMeTh:

Baagern:

TIK-2.3: CnocoGeH BBIOHPATH CIIOCOOBI Peaju3alii OCHOBHBIX TEXHOJIOTHYECKHX NMPOLECCOB, AHAJTUTHYECKHE H YHCJIEHHbIE
MeTOoAbl MPU Pa3padoTKe HX MATEMAaTHYECKUX Mo/ejeil, MeTOAbI CTAHAAPTHBIX HCILITAHU MO onpeeeHnI0 GU3NKO-
MeXaHMYeCKHX CBOICTB M TeXHOJIOTHYECKHUX MOKa3aTe/eil MaTepHuaioB U FOTOBBIX U3/e/IMii, CTAHIAPTHBIE METOABI UX

NMPOEKTHPOBAHUS, MPOTPECCUBHBIE METOABI IKCIUTYaTALMM M3/1eJIHii

3HaTh:

YMmeTh:

Baagern:

B pe3yjabTaTe 0CBOCHUS THCHUILIMHBI 06y'ialoum17[csl JOJIZKCH

3.1|3narn:

3.1.1 | mpuHIUIEI HOCTPOCHUS U (PYHKIMOHUPOBAHUS CUCTEM aBTOMAaTHYECKOI'O KOHTPOJIS TEXHOJIOTHUECKUX ITIApaMETPOB,
YCTPOIMCTBO THIOBBIX (PYHKIMO-HABHBIX OJIOKOB, IPHOOPOB KOHTPOJIS: TEMIEPATYpPHI, TaBICHHS, PACX0a, KOHTPOIS
COCTaBa ra3os, INIOTHOCTH, pH, KOHIIEHTpANK U Ap.; TEXHUKY IPOBEACHNS METPOIOTHIECKOH TIOBEPKH U KaTHOPOBKI
M3MEPHUTEIBHOH ammapaTypHl;

3.2 | Ymern:

3.2.1 | mpoeKTUpOBaTh CHCTEMBI aBTOMAaTHYECKOTO KOHTPOJIS, YIPABICHHUS U PETYINPOBAHMS TEXHOJIOTHIECKIMH MPOLIeCCaMH Ha
COBPEMEHHOM JIeMEeHTHOH 0a3e, JKCIUTyaTHPOBATh alIapaTypy CHCTEM KOHTPOJIS, PETYIMPOBAHHS U YIIPABICHHS
TEXHOJIOTHYECKUMH POLIECCaMU, IPOBOIUTH METPOJIOTUUECKYIO IOBEPKY U KaTHOPOBKY;

3.3| Baagers:

3.3.1 | HaBbIKaMH pacyeTa METPOJIOTHUECKHX XapaKTEPUCTHK MPUOOPOB H3MEPEHHUS TEXHOJIOTHUECKUX T1apaMeTPOB.

4. CTPYKTYPA U COAEP)KAHUME JUCIHUIIJIMHBI (MOAYJIS)

Kon HaumeHnoBaHue pa3jieioB U TeM /BH]L Cemectp / | YacoB | Komneren- | Jluteparypa | Wurte | Ilpumeuanue
3aHATUS 3aHaTUs/ Kvpc 107011 PAKT.
Paznea 1. 4 kype
11 1. T'ocynmapcTBeHHas cucTeMa npu- 7 1 [K-2.1 TK- JI1.1 0
OOpPOB: MIPUHIIAIIEI TIOCTPOCHUS, KIlac- 2.2 TIK-2.3 JI1.2J12.1
cuduKanys cpecTB U3MEPEHUS U JI2.2713.1
aBTOMATHU3ALMH, OCHOBHBIE BETBU 21

CHUCTEMBbI, HOPMHUPOBAHHUE XapaKTE-PUCTHK
CPEJICTB U3MEPECHHUS U
aBTOMaTu3anui. /JIex/




1.2 2. Cpencrea U CUCTEMBI IK-2.1 TIK- J1.1
U3MepeHust TeMuneparypsl. ismepenune 2.2 TIK-2.3 JI1.2J12.1
TeMIIepaTy-pbl KOHTAKTHBIM METOAOM. J12.2J13.1
Tepmoanek-Tpudeckue Ipeodpa3oBaTeu €|
(Tepmormapsr). Vi3MepeHue Temieparypsl
KOHTaKTHBIM METOJIOM.

TepmonpeobpaszoBareiu
comnpoTuBieHus. /JIex/

1.3 3. KaHaiibl CBSI3U C BTOPHYHBIM IK-2.1 TIK- J1.1
npubopoM. TepMOdIIEKTPOIHBIE KOM- 2.2 TIK-2.3 JI1.2712.1
NEHCAMOHHBIE IPOBOJA. ABTOMAaTHYE- J12.2J13.1
CKHE MOCTbl. ABTOMAaTHUECKUE [IOTEH- €|
UOMETPBI. MUJUTHBOJIBTMETPHI /JIek/

14 4. U3mepenue Temrepatypsl oec- IK-2.1 TIK- J1.1
KOHTaKTHBIM METOJIOM. [TupomeTpsl 2.2 TIK-2.3 JI1.2712.1
MOJTHOTO U YaCTHYHOTO U3Ny4eHus. /Jlex/ J12.2713.1

€]

15 5. ITHEBMO3JIEKTPHUECKHE IK-2.1 TIK- J1.1
npeobpaszoBarein. EMKkoCTHBIE, 2.2 TIK-2.3 JI1.2J12.1
WHAYKTUBHEIE, TEH30METPUIECKIE J12.2J13.1
JTaTYUKH JaBJIEHUS. Y CTPOUCTBO D1
npeobpasoBareis «Candup-2211» /Jlex/

16 M3MepeHue KomuvecTBa U pacxoia I1K-2.1 TIK- J1.1
JKUJIKOCTEH 1 Ta30B. Pacxomomepsl 2.2 TIK-2.3 JI1.2J12.1
MIEPEeMEHHOTO TIeperaa IaBJICHHs. J12.2J13.1
PasnoBugHOCTH TipeoOpa3zoBareneit 21
nepenasja JaBlIeHUs. 3aBUCUMOCTb MEXIY
PacxoJIoM U IepenagoM JaBIeHUs y
cyxarolero ycrpoiicrsa. @opmyibt
pacxona /JIex/

1.7 7. DNeKTpOMarHUTHbIE IK-2.1 K- J1.1
pacxozoMephl. Y CTpOHCTBO pacxogomepa 2.2 TIK-2.3 JI1.2J12.1
Fisher&Porter (CILIA). Axyctudeckue J12.2J13.1
pacxozomMepsl. YacTOTHBIN 1 (ha30BbIi 21
pacxonomep. VIMImybcHBIH pacxogomep.

IIpeoOpa3zoBarens pacxoaa BUXpEaKy-
crrueckuid Tuna Metpan 30011P. /JTex/

1.8 8. KOMIUIEKTBI TEXHMUYECKHX IK-2.1 IIK- J1.1
CpPE/ICTB Ta30BOT0 aHAJIH3A. 2.2TIK-2.3 JI1.2J12.1
TepMomMarHUTHBIE Ta30aHATH3ATOPHIL. J12.2J13.1
TepMOMarHuTHBIH ra30aHATH3aTOD 31
MH5122-1. TepMOKOHAYKTOMETPUYECKUE
razoaHa-nn3aTopsl. ONTHKO-aKy-

CTHYECKHE Ta-30aHan3aTopbl. /JIex/

1.9 N3yuenne ycrpoiicTBa 1aTUNKOB MK-2.1 IIK- J1.1
Temrepary-pbl pupm Siemens, 2.2 TIK-2.3 JI1.2J12.1
Endress@Hauser u ap. /TIp/ JI2.2J13.1

31

1.10 M3yuenue cucreM aB-TOMaTHYECKOTO KOH- IK-2.1 IIK- J1.1
Tpoiist Temmeparypsl /I1p/ 2.2 TIK-2.3 JI1.2J12.1
J12.2J13.1

€]

1.11 Wzyyenue nupomeT-poB uznydeHus /IIp/ IK-2.1 IIK- J1.1
2.2 TIK-2.3 J1.2J12.1
J12.2J13.1

€]

1.12 N3yuenne ycrpoiicTBa MHEBMOAJIEKTpUYE- IK-2.1 IIK- J1.1
CKHX mpeoOpa3zoBare-neii Sitrans P (Sie- 2.2 TIK-2.3 JI1.2J12.1
mens), Rosemount 3051 (USA), I15-55 JI2.2J13.1

(CCCP). Uzyuenue TpeboBaHuii K ycTa- o1

HOBKe Ha 00beKTe, mo-Bepke u ap. /TIp/




1.13 1. TocymapcTBeHHas CUCTEMa TIPH- 9 IK-2.1 TIK- J1.1
OOpOB: MPUHLIUIIBI TOCTPOSHHUS, KJI1ac- 2.2 TIK-2.3 JI1.2J12.1
cu(UKanus CPeICTB U3MEPEHUS U JI2.2J13.1
aBTOMATH3aLUH, OCHOBHBIC BETBU €|
CHCTEMbI, HOpPMHUPOBAHHUE XaPaKTe-PUCTHK
CPE/ICTB U3MEPEHHs U
aBroMatu3aiun. /Cp/

1.14 2. CpencTBa U CUCTEMBI 10 [1K-2.1 TIK- JI1.1
U3MepeHus TeMieparypsl. Vismepenne 2.2 TIK-2.3 JI1.2J12.1
TeMIIEpaTy-pbl KOHTAKTHBIM METOOM. J12.2J13.1
Tepmoanek-Tpudeckue Ipeodpa3oBaTeu €]
(Tepmomnapsl). Mi3amepeHne TeMiepaTypbl
KOHTaKTHBIM METOJIOM.

TepmonpeobpaszoBaresu
conporusinenus. /Cp/

1.15 3. KaHaibl CBSI3U C BTOPHUYHBIM 10 IK-2.1 TIK- J1.1
npubopoM. TepMoaIeKTpoAHbIE KOM- 2.2TIK-2.3 J1.2J12.1
NEHCAMOHHBIE TPOBOJA. ABTOMAaTHYE- J12.2J13.1
CKH€ MOCTBI. ABTOMAaTHYECKUE IIOTCH- €|
uoMeTpsl. MuniuBosibT™METpHI /Cp/

1.16 4. 3mepenue TeMrepaTtypsl bec- 10 I1K-2.1 TIK- J1.1
KOHTaKTHBIM MeTOJIOM. [TupomeTpsl 2.2 TIK-2.3 JI1.2J12.1
HOJIHOTO U YaCTUYHOTro u3nydyenus. /Cp/ J12.2J13.1

€|

1.17 5. TTHeBMO3IEKTpHYECKHE 10 I1K-2.1 TIK- J1.1
npeobpaszoBareinn. EMKoOCTHBIE, 2.2 TIK-2.3 JI1.2J12.1
UHJYKTHBHBIE, TEH30METPUUECKUE J12.2J13.1
JTaTYUKH JaBJIE€HUS. Y CTPOUCTBO D1
npeobpazoBarenst «Candup-221/1» /Cp/

1.18 M3MepeHue KomuvecTBa U pacxoia 26 I1K-2.1 TIK- J1.1
JKUJIKOCTEH 1 Ta30B. Pacxomomepsl 2.2 TIK-2.3 JI1.2J12.1
MEPEeMEHHOTO TIeperaa 1aBJIeHHs. J12.2J13.1
PasnoBugHOCTH IpeoOpaszoBareneit €]
nepenaja JaBiIeHUs. 3aBUCUMOCTb MEXIY
PacxoJloM U IepenagoM JaBIeHUs y
CY)KaroUIero ycTpoiicta. @opMyiibl
pacxona /Cp/

1.19 7. DNeKTpOMarHUTHBIC 25 I1K-2.1 TIK- J1.1
pacxomoMmepsl. Y CTpOHCTBO pacxoomepa 2.2 TIK-2.3 JI1.2J12.1
Fisher&Porter (CIIIA). Axyctudeckue JI2.2J13.1
pacxozomepsl. YacTOTHBIN 1 (ha30BbIi 21
pacxoznomep. MnysbCcHBIN pacxogomep.

IIpeoOpa3zoBarens pacxona BUXpEaKy-
crrueckuid Tuna Metpan 300T1IP. /Cp/

1.20 8. KoMIutekThl TeXHHIeCKUX 25 MK-2.1 IK- J1.1
CpPEICTB Ta30BOT0 aHAJIH3A. 2.2TIK-2.3 JI1.2J12.1
TepMOMarHUTHbIE Ta30aHAIN3ATOPBI. JI2.2J13.1
TepMOMarHUTHBIN ra30aHaNU3aTOP Ol
MHS5122-1.  TepMOKOHIYKTOMETPHUYECKHUE
ra3oaHa-in3aTopbl. ONTHKO-aKy-

CTHYECKHE Ta-30aHanm3aTopsl. /Cp/

1.21 9. CpencrBa U3MEpEeHUs1 COCTaBa U 25 ITK-2.1 TIK- J.1
KayecTBa pacTBOPOB BemecTBa. pH- 2.2 TIK-2.3 JI1.2J12.1
metpbl /Cp/ JI2.2J13.1

€

1.22 Jla6opaTopHble paboThl /J1ad/ 0 [K-2.1 IIK- J1.1

2.2 TIK-2.3 J1.2J12.1
J12.2J13.1
€

1.23 Jla6opaTopHbie paboThl /J1ad/ 0 [K-2.1 IIK- J1.1

2.2 TIK-2.3 J1.2J12.1
J12.2J13.1

€]




1.24 3auér /Jlex/ 7 2 IK-2.1 IIK- J1.1 0
2.2TIK-2.3 J1.2J12.1
J12.2J13.1
€|
1.25 Ok3ameH /Jex/ 8 2 IK-2.1 IIK- J1.1 0
2.2TIK-2.3 J1.2J12.1
J12.2J13.1
€|

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoutpoJibHbIe BONPOCHI U 3aAaHUS

5.1. CucoK KOHTPOJIBHBIX BOIIPOCOB K 3a4€Ty

1. Yro Takoe ['ocynapcTBeHHas cuctema puOOpOB U CPECTB aBTOMaTu3au? Pacckaxure NPUHLUIBI IIOCTPOSHHUS,
KITacCHU(HUKALUIO CPEACTB U3MEPEHUS U aBTOMAaTH3aluH. KakoBbl oCHOBHBIE BeTBH cucTeMbl? Kak ocymecTBisieTcss HOpMHPOBaHNE
XapaKTePUCTUK CPE/ICTB U3MEPEHUSA U aBTOMATH3aLUH?

2. CpenctBa ¥ CUCTEMBI U3MEpEHHUs TeMIiepaTypbl. KakoBa 0COOEHHOCTh H3MEPEHHSI TEMIIEPATYPhl KOHTAKTHBIM METOAOM?
OcCHOBHBIE ITOHATHS U onpeneneHns. KakoBo ycTpOHCTBO M MPUHIUIT PAOOTHI TEPMOIIEKTPHIECKOTO Mpeodpa3oBarTesis
(Tepmonapsl)? KakoBbl MX CTaTH4eCKHE M AMHaMUuYeckue cBoiicTBa? Kakue CyIiecTByIOT pa3HOBUIHOCTH TEPMOIIEKTPUUECKUX
npeoOpaszoBatelieil 10 TUILY TepMO3JIeKTpo10B? KakoBbl crIoCOOBI CHU)KEHMS IOTPEITHOCTY U3MEPEHUil 0T KosiebaHui TeMnepaTypsl
XOJIOHOTO crasi?

3. KakoBo ycTpOHCTBO ¥ NPUHIMII pabOThl TepMonpeoOpazoBares conporusienus? [Ipeodpazosarenu tuna TCM u TCII,

WX CTaTUYECKUE U AMHAMHUYECKHEe CBONWCTBA, HOMHHAIbHAS CTaTHYECKas XapaKTepUCTHKA, KOHCTPYKTHBHbBIE OCOOCHHOCTH.

4. Kak ocyiecTBisIeTCsl CBSI3b TEPMOAJICKTPHUCSCKUX Mpeodpa3oBarelieii u TepMonpeobdpa3oBaresieil COMPOTUBICHUS C
BTOPHYHBIMH W3MEpUTENbHBIMU IIpubopamu? KakoBo HazHaueHHE TEPMOIIEKTPHUECKUX KOMICHCAIIHOHHBIX IIPOBOIOB?
TexHosorus BeIOOpa U MApKUPOBKA TEPMOSIEKTPUIECKIX KOM-IICHCAIIMOHHBIX IPOBOJIOB.

5. Kakue cymecTByloT BTOpHUYHbIE IPHOOPHI A1 PaOOTHI ¢ JaTYMKaMU TemnepaTypbl? HazHaueHue, cxeMa H3MepHUTEeNIbHOM
YacTH U NPUHIUI PabOThl aBTOMAaTHYECKOI0 MOCTA.

6. KaxoBo HazHaueHHe, cXxeMa U3MEPUTEIbHON YaCTU U MPUHIMI PabOThl aBTOMATHUECKOro oTeHnuomerpa? OObsicHUTE
CIoco0 KOMITEHCAIINH H3MEHEHHS TEMIIePaTyPhl XOJIOIHOTO CIIasl.

7. KakoBo Ha3HaYeHHUE, CXeMa U3MEPUTEIHHON YacTH M MPUHIIMIT paOdOThl MILTHBOIBTMETpa? OOBSICHUTE CITOCO0

KOMIICHCAIUN U3MEHEHHSI TEMIIePaTyphl XOJOJHOTO CIiasl.

8. KakoBo Ha3HaueHHE U Pa3HOBUIHOCTH IUPOMETPOB U3IyueHUs1? PacckaxkuTe yCTpoiicTBO M NPUHIMI pabOThI

MUPOMETpa MOJNHOTO u3nyueHus. YpaBHenue Credana-bonbimana. KakoBo ycTpoiicTBo v npuHIMT pabOThl MUPOMETPA YACTHYHOTO
m3iydenust. ITupometp «TepMockom»: yCTpOCTBO M IPUHIMIT pabOTHL.

9. KaxoBo HazHaueHHE MTHEBMOXIEKTPUUECKHX IIpeodpa3oBareneii? Knaccudukarys no BUay 4yBCTBUTENBEHOTO JJIEMEHTA!
€MKOCTHbIC, HH/IYKTHBHbIE, TECH30METPHUYECKUE TaTYNKH JaBieHus. [IpuBenuTe ycTpoiicTBO THEBMORIEKTPUYECKOTO
npeoOpasosarenst «Cardup-22/1/1», 00bacHATE TPUHIKI paboTHL. KakoBO yCTpOWCTBO MHEBMOIEKTPHUUECKOTO IPeoOpa3oBaTest
(dbupMbl Siemens ¥ MPUHIIUT €r0 PabOTHI?

10. ITonsTue 06p€MHOTO U MaccOBOTO pacxoza. Jlaiire onpenenenue pacxoaoMepa IepeMEeHHOro nepenasa aasiaeHus. Kakue
CYLIECTBYIOT CIIOCOOBI co31aHus nepenana nasneHus? Knaccudukauus pacxonoMepoB o Buay npeodpasoBaTenei nepemnaia
JABJICHUSL: C CYXAIOIIUM YCTPOUCTBOM, C TUAPABINYECKUM CONPOTHBICHUEM, IEHTPOOEKHBIH, C HATIOPHBIM YCTPOHCTBOM, C
HaIlIOPHBIM YCUJIMTEJIEM.

11. Moctpoiite rpaduk HM3MEHEHHUS AaBICHHS Ha CYKaIOIEeM YCTpOHCTBe (1ua-hparme) u rpauk H3MEHEHHsT CKOPOCTH

noroka. [IpuBenure Gopmyssl 00BEMHOTO U MAacCOBOTO pacxofa. [IpuBenure GpopMyITbl KOPPEKIUH PacXoa CyXoro M BIaKHOTO ra3a
TIpY U3MEHEHUH €ro IJIOTHOCTH (TeMIepaTypsl U JaBieHus). KakoBbl JOCTOMHCTBA M HEIOCTATKU IPUMEHEHHUS pacX0JIOMEPOB
MIepEeMEHHOTO TIepenaa qaBjieHus ¢ auadparmamMu? Kakie TpeOOBaHUS MPEABSBISIOTCS K YCTAHOBKE PACX0A0MEPOB EPEMEHHOTO
nepenaja JaBJIeHUs C CY>KalOIUMHU yCTPOHCTBaMu?

12. KakoBbI u3nueckue NPUHIKIBI U3MEPEHUS JIEKTPOMAarHUTHEIM MeTozioM? Pacckaxkure 00 U3MEpeHnH pacxoa B
MIOCTOSIHHOM MarHuTHoOM nosne. Kakue oco-0eHHOCTH H3MEpEeHHs pacxo/a B IOCTOSSHHOM MarHuTHoOM noje? M3Mepenue pacxona B
MePEeMEHHOM MarHUTHOM I10JI€ TPOMBIIUIEHHON YacTOThl. KakoBbI TOCTOMHCTBA U HEOCTATKU MeTo1a?. Y CTPOHCTBO U MPUHIIHIL
paboTsl pacxongome-pa Fisher&Porter.

13. IlpuBenure KacCU(pUKALNIO TAXOMETPHUECKHX pacxojoMepoB. KakoBo ycTpoicTBO TaXOMETPHUUECKOTO PacXo10Mepa,

€ro JIOCTOMHCTBA M HepocTaTKU? KakoBo ycTpoiicTBO TaxoMeTpru4ecKux npeodpazoBareneid TypOMHHBIX pacxogomMepos? KakoBo
YCTPONUCTBO U MPUHIUI PAOOTHI TypOMHHOTO MHAYKTHBHOTO pacxogomepa?

14. Axyctuueckue pacxonomepsl. OCHOBHBIE IOHATHSA U onpeaeneHus. [IpuBecTy ycTpoHCTBO U MPUHIUN PaOOTHI

YaCTOTHOTO YJIBTPa3BYKOBOTO PacXoAoMepa.

15. KakoBo ycTpoicTBO U NMPUHLUI paboThl ()a30BOTO YIILTPA3BYKOBOTO pacxomomepa?

16. KakoBo ycTpoiicTBO 1 IPUHIMI pabOThl UMIYJIBCHOTO  yJIBTPa3BYKOBOI'O pacxojxomepa’?

17. Kak yctpoeH nmpeoOpa3oBaTesb pacxoaa Buxpeakycrnueckuii Tuna Merpan 300I1P? KakoB npuHIum usmepeHus

pacxoma?

5.2. CriucOK KOHTPOJIBHBIX BOIIPOCOB K 9K3aMEHY




1. TocynapcTBeHHas cucTeMa MPHOOPOB: MPUHIHMITEI TIOCTPOCHUS, KIIaCCU(PUKALHMS CPEICTB U3MEPEHUS H aBTOMATH3AINHY,
OCHOBHbBIE BETBH CUCTEMbl, HOPMUPOBAHUE XapaKTEPUCTUK CPEICTB U3MEPEHUS U aBTOMATHU3ALUH.

2. CpencTBa U CUCTEMbI U3MEPEHHs TeMIIepaTypsl. Fi3MepeHue remneparypbl KOHTaKTHBIM MeTOA0M. OCHOBHBIE TOHATHUS U
ompezeneHus. YCTpoiCTBO U NPHHIMI paboThl TEPMOAIIEKTPUIECKOro IIpeoOpa3oBares (TepMonapsl). CtaTuueckue u
JUHAMUYECKHe CBOMCTBA. Pa3HOBUAHOCTH TEPMOUIEKTPHUECKUX NTpeoOpazoBaTeaeii 10 THILy TepMOAIEKTPo10B. CocoObt
CHIDKEHHMS TTIOTPEITHOCTH H3MEPEHUH OT KOJIeOaHU TeMIIepaTyphl XOJIOAHOTO CIasl.

3. YerpoiicTBo M puHIMT paboThl TepMoripeoOpazoBaTens conpoTusieHus. [Ipeoopasoparenu Tuna TCM u TCII. Craruueckue u
JMHAMHYECKHe cBoiicTBa. HoMuHanbHast craTudeckas XapakTepucTuka. KOHCTpyKTHBHbBIE OCOOEHHOCTH.

4. CBsi3b TEPMO3JICKTPHUYECKHX MPeoOpa3oBaTelicii U TepMONpeoOpa3oBaTeieii CONPOTURIICHHS C BTOPUIHBIM HU3MEPUTEIbHBIM
npubopom. HazHaueHne TepMOdJIEKTPUUECKUX KOMIIEHCAMOHHBIX IPOBOAOB. TeXHOJIOTHs BEIOOpa U MApKUPOBKA
TEPMODJICKTPHUYECKIX KOMIIEHCAIIMOHHBIX IIPOBO/IOB.

5. Bropuunsle npuOops! U1 paboTHI C JaTYMKaMu TeMinepaTypbl. HasHaueHue, cxema H3MEpHUTENbHONW YacTH U IPUHLIUI PaboThI
aBTOMAaTHYECKOTO MOCTA.

6. Ha3HaueHue, cxeMa M3MEPUTENBHON YaCTH U MPHHIUI PabOThl aBTOMATHYE-CKOT0 MoTeHnromMerpa. Crocod KoMIeH caluu
W3MEHEHUS TeMIIepaTyphl X0JIOIHOTO CIiasl.

7. HazHauenue, cxeMa U3MEPHUTEIBHOM YaCTH U MPUHIMIT pabOTHl MIUITUBOIGTMETpA. CIOCcO0 KOMIEHCAMH N3MEHEHUS
TeMIIepaTypbl XOJIOTHOTO CIiasl.

8. Ha3HaueHue u pa3HOBUHOCTH MUPOMETPOB. Y CTPOICTBO U NPUHLIXI pabOThI MMPOMETpPA HOJIHOTO U3Ty4YeHUs. Y paBHEHUE
Credana-boabimMaHa. YCTpOHCTBO M NPUHIXI pabOThI MUPOMETPa YacTHYHOro u3ny4enus. [Tupomerp «TepMocKom»: yCTPOUCTBO U
IPUHIUI PAOOTHL

9. HazHaueHne MTHEBMODJIEKTPUIECKHUX Mpeodpa3oBareneil. Kaccndukarys no By 4yBCTBHTEIHHOTO 3JIEMEHTA: eMKOCTHBIE,
WHAYKTHBHBIC, TCH30METPHUYCCKHE JIATYNKHU JIABICHUS. Y CTPONUCTBO ITHEBMOAJIEKTpUYIECKOTo rpeodpaszosatens «Camndup-22J1/1».
TIpuHimn paboTel. Y CTPOMCTBO MTHEBMO3JIEKTPHUECKOTO npeodpazoBarens Gpupmbl Siemens. [IpuHIun paboThI.

10. INonsiTue 06BEMHOr0 ¥ MaccoBOro pacxona. OnpeneneHue pacxoaoMepa IepeMeHHoro nepenaja gapiaeHus. CrnocoOsl co3aaHus
nepenaja gasiaeHus. Kiaccudukarus pacxonoMepos o BUY peoOpasoBaTenell epenasa JaBIeHUs: ¢ CYyKalOLUUM YCTPOUCTBOM,
C THJPaBINUECKUM COIPOTUBIICHUEM, LIEHTPOOEKHBIH, C HAIIOPHBIM YCTPOICTBOM, C HAIIOPHBIM YCHIIUTEIIEM.

11. I'pachux n3MeHeHUs 1aBJICHUS Ha CyXKaloIleM ycTpoicTBe (auadparme). I'paduk nameHeHus ckopocTu noToka. Gopmyib
00BEMHOTO ¥ MacCOBOTO pacxona. ®opMyIsl KOPPEKIUH Pacxoa CyXoro H BIKHOTO ra3a IPH H3MEHEHHH €T0 INIOTHOCTH
(Temnepatypsl U f1aBieHus). JJocTOMHCTBA M HEAOCTATKU IPUMEHEHHS PAcX0I0MEPOB IIEPEMEHHOT0 Ieperiaia 1aBICHHUs C
madparmamu. TpeGoBaHMs, IPEABIBISIEMBIE K YCTAHOBKE PAaCX0JA0MEPOB MIEPEMEHHOTO TIepenaia AaBICHHS C CYKAIOIIMU
yCTpoicTBaMH.

12. ®usnueckue NPUHIMIIBI U3MEPEHHUS IeKTPOMarHUTHBIM MeToIoM. 3MepeHue pacxoia B IOCTOSHHOM MarHUTHOM IIOJI€.
Ocobennoctu. M3mepenue pacxoa B I€peMEHHOM MarHUTHOM IOJI€ IPOMBIIUICHHON YyacTOThl. OCOOCHHOCTH: IOCTOMHCTBA U
HEJIOCTaTKH. Y CTPOHCTBO M NpUHLIUN paboThl pacxogomepa Fisher&Porter.

13. Kitaccuukarnus TaXOMETPUIECKUX PACX0I0MEPOB. Y CTPOMCTBO TAXOMETPHUECKOTO pacxomoMepa. JJocTOMHCTBA M HEIOCTATKH.
YCTpoicTBO TAXOMETPHUECKHX TpeoOpa3oBarelieii TypOUHHBIX PacX00MepOB. Y CTPOWCTBO U MPHUHIIKIT PabOTHI TYPOMHHOTO
HWHAYKTHBHOTO pacxoJoMepa.

14. Axyctuueckue pacxogomepbl. OCHOBHbIE ITOHATHS U OIPEEeNeHNs. Y CTPOMCTBO U MPUHIUI PabOThl YaCTOTHOTO
yIBTPA3BYKOBOTO PacxoJloMepa.

15. YcTpolcTBO ¥ pUHIMIT paboThl Pa30BOroO yiIbTPa3BYKOBOIO PacXxoa0Mepa.

16. YCTpOHCTBO M MPUHIMIT pabOThl HMITYJIBCHOTO  YIIBTPA3BYKOBOTO pacxojomepa.

17. IIpeobpazoBaTens pacxona Buxpeakycrtuaecknii Tuna Merpan 300I1P. YcerpoicTBO 1 npuHINI H3MEPEHUS pacXoa.

18. CocTaB NpOMBIIIIEHHOTO Ta30aHAIN3ATOPA: YCTPOUCTBO MPOOO-NOATOTOBKH, IPHEMHUK H U3MEPUTEIBHOTO IIPHOOD.
Hasnavenue. TepMOMarHUTHBIA METOJ M3MEPEHNST KOHIIEHTPAIMH KKCIOpOoaa B ra30Boi cMecH. [TpuHIuIT paboThl JaTunKa
ra30aHaJIM3aTopa, BBIITOJHEHHOTO B BHIE KOJBIEBOH KaMepHhl ¢ IONIEPEYHON IIEPEMBIUKON B BUE CTEKIITHHON TPYOKH.

19. Omnpenenenue colep kaHus KUCIOPOAa B MHOTOKOMIIOHEHTHBIX Ta30BbIX cMecsAX. KoMmmeHcanoHHO-M0CTOBasI cXeMa.
TepmoMmarHuTHeIN razoananuzarop MHS122-1. Cxema snekTpuueckas ra3oaHaau3aropa, cxema npo0ooTOOpHOTo yeTpoiicTBa.
ITpuHuun paboTsL.

20. TepMOKOHAYKTOMETPHUUECKUH METOJA aHaiau3a ra3oB. OcoOEHHOCTH MPUMEHEHHS METO/1a ISl MHOTOKOMIIOHEHTHBIX Ia30BbIX
cMmeceil. MocToBas cxemMa U3MepeHHsl OTHOCUTEBHOM TEIIONpPOBOIHOCTH. KOMIIEHCAIIMOHHO-MOCTOBas cXeMa IIepeMEHHOT0 TOKa
(KoMIIapaTop HaNpsHKEHHUS).

21. OcHOBbI pabOThI ONTUKO-aKyCTHYECKUX T'a30aHaIn3aTopoB. DyHKIMOHATIbHAS CXeMa ABYXKAHAIbHOTO ONTHKO-aKyCTHYECKOTO
ra30aHaJIN3aToOpa ¢ HEMOCPEACTBEHHBIM 0TCUETOM. [IpuHIMI padoTHI.

22. TepMOXUMHUYECKUE ra30aHaIN3aTOPbl. OCHOBBI TEPMOXUMHUUECKOTO METO1a U3MepeHuil. CxemMa TepMOXUMHUYECKOTO
ra30aHaJIN3aTOPa, B KOTOPOM HCMOB3yeTCs (G GEKT B3aMMOACHCTBUS aHATU3UPYEMOT0 KOMIIOHEHTA ¢ KaTalnu3aTopoM. [IpuHuun
paboTshl.

23. OcHoBbl u3Mepenust pH pactBopoB. MeTobl ©I3MEPEHUS: KOJIOPUMETPUIECKHUH, SIEKTPOMETPUUECKU I, KOHTYKTOMETPUIECKUH.
ragpBaHOMeTpuyeckuid. ['anpBanomerprueckuii Mmeton nsmepenus pH. Cxema paGoThl NeKTpOIHOM crcTeMbl. [IpomblieHHbIe
cucremsbl u3Mepenus pH. Pa3HOBHIHOCTH H3MEPUTENBHBIX 3JIEKTPOJIOB.

24. ®u3nveckuil MPUHIMIT U3MEPEHHs KOHLIEHTPAIMU pacTBOPOB. V3MepuTenbHbIe CXeMbl KOHTAKTHBIX KOHIIEHTPAaTOMEPOB: C
MEPEMEHHBIM PE3UCTOPOM, C KUIKOCTHOM TEMEpaTypHOIl KOMIIEHcaluel, ¢ TEpMOPE3UCTOPOM. beCKOHTAaKTHBIE KOHIIEHTPAaTOMEPHI.
Cxema UHAYKTUBHOTO KOHAYKTOMETPHUYCCKOI'O JaTYHKa C ) KUAKOCTHBIM BUTKOM. an/IHI_II/Il'[ pa6OTBI.

25. IIpuHIMI U3MEPEHHUS IIIOTHOCTH PACTBOPOB. PainON30TONHEIH cII0C00 N3-MEPEeHHs INIOTHOCTH PacTBOPOB. Y CTPOHCTBO U
puHOUN paboThl IioTHOoMepa [1P-1036.

5.2. Tembl NHCBMEHHBIX PadoT

IlmaHOM npeaycMOTpeH KypCOBOM MPOEKT.
TemaTHKa KypCOBBIX IIPOEKTOB




B cenpMoM cemecTpe npenycMoTpeHa KypcoBast pabora «Pa3paboTka crctembl aBToMaTiHueckoro koutpoisi (CAK)
TEXHOJIOTHYECKOT0 mapamerpa». Pabora Britoyaer:

[J onMcaHne TEXHOJOTHUECKOTO Mpoliecca, HOCTAaHOBKY 3aa4l KypcoBoit paboThI (BHI H3MEPSEMOro IapaMerpa u
JTUAIa3oH ero U3MEHEeHHUs, IOTPEUIHOCTh U3MEPEHUH, TAIbHOCTh Nepejadll JaHHbBIX Ha AUCIIETYEPCKUI MTYHKT);

[J paszpaboTka cTpykTypHO#i cucteMsl CAK;

[ Be16op kommouenToB CAK (mepBuuHBIN TpeoOpazoBaTeb, KOHTPOJLIEP);

L) pacuet norpeuinoctd CAK;

|| pa3paboTka cXeMbl dJIEKTpUUecKor noaknodeHui saemento CAK.

5.3. ®oH1 OLIEHOYHBIX CPEACTB

1. UYro takoe 'ocynapcTBeHHas cUcTeEMa IPUOOPOB U CPECTB aBTOMAaTH3aMU? PacCKa)kuTe IPUHIMIIBL IOCTPOCHHUS,
KI1acCH(UKALUIO CPEACTB U3MEPEHUS U aBTOMaTH3aluH. KakoBbl OCHOBHBIE BeTBH cHCTeMBI? Kak ocyIiecTBiseTcss HOpMHPOBAHUE
XapaKTEPUCTHUK CPEACTB U3MEPEHUSI M aBTOMATU3aLUH?

2. CpenctBa ¥ CUCTEMBI U3MEpEHHUs TeMIiepaTypbl. KakoBa 0COOEHHOCTh H3MEPEHHSI TEMIIEPATYPhl KOHTAKTHBIM METOAOM?
OcHOBHBIE ITOHATHS U onpeeneHns. KakoBo ycTpoHCTBO M MPUHIUI PabOTHl TEPMOIIEKTPUIECKOTO Ipeodpa3oBaTes
(repmornapsl)? KakoBbl MX CTaTH4eCKHE M JUHAMU4eckue cBoiicTBa? Kakue cymecTBy0T pa3HOBUIHOCTH TEPMOBIEKTPUUECKHX
npeoOpaszoBareliell 10 TUILY TepMO3IeKTPo10B? KakoBbI clIOCOOBI CHUXKEHMUS IOTPEITHOCTY U3MEPEHNUIl 0T KonebaHuii TeMnepaTypsl
XOJIOJHOTO cras?

3. KakoBo ycTpoiicTBO 1 IpUHIKI paboThl TepMonpeoOpaszoBareis conporusieHus? Ipeodpazosarenu tuna TCM u TCII,

MX CTAaTHYECKHe M JMHAMUYECKHE CBOWCTBA, HOMUHAIbHAS CTaTHIECKasi XapaKTePHCTHKA, KOHCTPYKTHBHBIE OCOOCHHOCTH.

4. Kak ocymecTBisieTcs CBsI3b TEPMODJIEKTPUIECKHX peoOpa3oBaTeseil 1 TepMonpeodpazoBaTenell COpoTUBISHUS C
BTOPUYHBIMH M3MEpUTEIbHBIME TprOopamMu? KakoBo HazHaYeHHE TEPMOIIEKTPHUECKUX KOMIICHCAMOHHBIX IPOBOJIOB?
TexHosorus BeIOOpa U MApKUPOBKA TEPMOSIEKTPUIECKIX KOM-IICHCAIIMOHHBIX IPOBOIOB.

5. Kakue cymecTByloT BTOpHUYHbIE IPUOOPHI A7t pabOThI ¢ JaTYMKaMU Temneparypbl? Ha3HaueHue, cxeMa U3MepUTENbHON
YacTH U NPUHIUI PabOThl aBTOMaTHYECKOI0 MOCTA.

6. KaxoBo HazHaueHHe, cXxeMa U3MEPUTEIbHON YaCTU U MPUHIMI pabOThl aBTOMATHUECKOro oTeHnuomerpa? OObsicHUTE
C1Ioco0 KOMITEHCAIINH H3MEHEHHS TEMIIePaTypPhl XOJIOIHOTO CIIasl.

7. KakoBo Ha3HaYCHHE, CXEMa U3MEPUTEILHON YaCTH M MPUHIIMIT padoThl MILTHBOIBTMETpa? OOBsACHHUTE CITOCOO

KOMITCHCAIIMH H3MEHEHHUS TEMIIEPaTyphl XOJIOIHOTO CIasl.

8. KakoBo Ha3HaueHHE U Pa3HOBUIHOCTH MUPOMETPOB U3NTyueHHs? Pacckaxure YCTPOUCTBO M MIPUHITKIT PAOOTHI

IMPOMETpa MOJHOro u3ilydeHus. YpasHenue Ctedana-bonbivana. KakoBo ycTpoiicTBO M NIpUHIMII paOOTh NUPOMETPa YJACTUYHOTO
u3inydenus. ITupometp «TepMockom»: yCTpoilcTBO U IPHHIMIT paOOTHL.

9. KaxoBo HazHaueHHe THEBMORJIEKTPUUECKUX Ipeobpa3oBarteneit? Kilaccudukarys no Buay 4yBCTBUTEIBHOTO 3JIEMEHTA:
€MKOCTHBIEe, HHAYKTHBHBIE, TECH30METPHIECKHE TATYNKH JaBieHus. [IpuBeuTe ycTpoHCTBO THEBMOAIIEKTPHIECKOTO
npeobpazosatens «Candup-221/]», 00bscHUTe TPHHIUT paboThl. KakoBO YCTPOWCTBO MTHEBMO3JIEKTPHUYECKOTO IPeoOpa3oBaTes
(bupMbl Siemens ¥ MPUHIIUI €10 PabOThI?

10. IMonsiTne 06BeMHOTO M MaccoBOrO pacxona. Jlaiite onpenenenue pacxoaomMepa epeMeHHOTo nepernaia nasinenus. Kakue
CYLIECTBYIOT CIIOCOOBI co31aHusl nepenaa nasieHus? Kinaccudukanus pacxo1oMepoB 110 BUIy npeoOpazoBareei nepenaia
JABJICHUSL: C CYXAIOIIUM YCTPOUCTBOM, C THAPABINYECKIM COIPOTHBICHUEM, IEHTPOOEKHBIH, C HATIOPHBIM YCTPOHCTBOM, €
HaIlIOPHBIM YCUJIMTEJIEM.

5.4. IlepeyeHb BUIOB OLICHOYHBIX CPEACTB

Tekymuii KOHTPONIb YCTIEBAEMOCTH — OOBEKTHUBHAS OLICHKA YCUIIU CTYIeH-TOB O4HOH (hopMbl 00yueHHs B IPUOOPETEHUH 3HAHUI B
XO0JIe CeMecTpa, COONIIOJICHUSI MU Y4€OHOTO rpaduka, OnpeieieHHe CTETIEHH OCBOSHHS TIPOTPaMMbl Y4€OHOH TUCIUIUINHBI.
Tekymuii KOHTPOJIb YCIIEBAEMOCTH MIPOBOJUTCS B IPYIIIAX CTYAEHTOB OYHOM (opMbl 00yueHust. OH BKIIIOUACT: YCTHBIN ONPOC Ha
JEKIHAX, IPOBEPKY JOMAITHUX 3aJaHHH, pacdeTHO-TpaguuecKnX paboT; 3aUTy OTAEIBHBIX Ta00PaTOPHBIX PaboT; KOHTPOIb
CaMOCTOSATENFHON pabOTHI CTYAEHTOB.

Texymuii KOHTPOIb YCIIEBAEMOCTH CTYICHTOB OCYIIECTBISETCS MOCPEICTBOM BBICTABIICHHS OLICHOK 110 MATHOAIIBHOI cHCTEMe.
Pe3ynbTaThI TEKYIIETO KOHTPOIIS YCIIEBAEMOCTH CTYICHTOB (DHKCHPYIOTCS B pabodueM KypHaJe MPerogaBaTelst i JOBOIATCS 10
CBEJECHUs yueOHO-METOIMUECKON KOMUCCHH (aKyJIbTeTa, 3aBeyIoIero kageapoi, 3a KOTOpoi 3aKperuieHa AUCIUILIHNHA, U
3aBEYIOLIETO BBITyCKatouiel kadeapoi.

IIpomexxyrouHas aTTecTanus (o OKOHYaHWHU CEMECTpPA) SIBISIETCS Cle-TYIOLINM MOCHE TEKYIIEH aTTeCTalliid YPOBHEM KOHTPOJIS
ycIeBaeMOCTH cTyAeHToB. OHa BKITIOYACT cavy 3a4éTa BO BpeMs 3au€THOM HeIelH 10 OKOHYAHHUH IIEPBOTO CEMECTpa M3YUCHUS
JVICIUIUIAHEL ¥ 9K3aMEHOB BO BpeMsI SK3aMEHAIIMOHHON CECCHU CTYACHTaMH O9HOI (hOpMBI 00YUCHUS IITH BO BpeMs yueOHO-
9K3aMECHAIMOHHON CECCHU CTYJCHTaMH1 3a09HOH ()OPMBI 00YUCHUS 10 OKOHYAHUH BTOPOTO CEMECTPa M3yIEHHUS TUCIUTIINHEL
Llenblo  IPOMEXYTOYHOIH  aTTECTAllMH  CTYACHTOB  SBIISETCS KOMIUICKCHAs H OOBEKTHBHAS OIICHKA KaueCcTBA YCBOCHUS UMU
H3y‘laeMOI>’l AUCHUIUIMHBI, YMEHUSA IIPUMEHATH IMOJTYUCHHBIC 3HAHUA IJI PCIICHUA IPAKTUYCCKUX 3a4a4 ITPU OCBOCHUHN OCHOBHOM
00pa3oBaTENbHOM MPOrpaMMBI BBICIIIETO MPO(HECCHOHANBEHOTO 00pa30BaHMUs.

21.]'[}] IIOATOTOBKH K HpOMe)I(yTO‘{HOﬁ aTTeCTAllMU CTYACHTAM IPEAOCTABJIACTCA CIIMCOK BOIIPOCOB, BEBIHOCUMBIX Ha 3a4€T (3K33M6H).

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOAY JIA)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

ABTOpLI, COCTaBUTCIIN | 3aFHaBI/Ie, pasMEenicHnue | H3,HaT6J'II)CTBO, rog | Kommg-Bo




ABTODBI, COCTaBUTEIHN 3arnaBue, pa3MeIieHre WznarensctBo, roa | Komuu-Bo

JI1.1 |Kapnos A.T. TexHuueckue u3MepeHus u npubopsl. Bubpousmepenus u Hopunsck, 2004 47
BUOpoAUarHocTuka: Yueb. nocobue

JI1.2 | Cxuptnamse A. T, Mertponorust, cTaHzapTH3anusI U TEXHUIECKHE N3MEPEHHUS: Crapsrit Ockon: 3
PankeBuu . M. nomnyiieHo YMO By30B B KauecTBe ydeOHHUKA JUIs CTY/ICHTOB THT, 2014
BY30B

6.1.2. JlononHuTeIbHAS JUTEPATYpPa

ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MelieHue WznarensctBo, ron | Koaud-Bo
JI2.1 | Cxuptnamse A. T, Mertponorust, cTaHzapTH3aIUSI U TEXHUIECKHE N3MEPEHHUS: Crapsrit Ockon: 10
Panxesuu 4. M. y4eOHUK AT BY30B THT, 2010
JI2.2 | Mouanos B. /1., Metponorus, CTaHIapTU3AIMS U cepTUDUKALIHS. Crapsrit Ockon: 3
[Toronmnu A.A., B3anmo3ameHs1eMOCTh 1 TEXHUYECKUE U3MEPEHUS: JOMYIIeHO THT, 2015
Cxuptname A.T. YMO By30B B KauecTBe yueOHHUKA IS CTYACHTOB By30B

6.1.3. MeTtonnueckue pazpabdoTku

ABTODBI, COCTaBUTEIHN 3arnaBue, pa3MeIieHre WznarensctBo, roa | Komuu-Bo

JI3.1 |coct. B.M.I'opsiues; B3anmMo3zameHsAeMOCTb, CTaHAAPTU3ALMS U TEXHUIECKHE Hopunsck, 1991 4
3aBoa-Bry3 npu HI'MK | usmepenus. HazHauenue nocajox TUIIOBBIX COEJUHEHUI: METOL.
yKa3aHHs K IPaKTUUECKUM 3aHATUAM UL CTYAeHTOB crer. 1703,
1504 Bcex hopm 0OyueHHs

6.2. Ilepeuens pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHUKAIINOHHOH ceTd "UHTepHeT"

31 | OnexrponHslii katanor HTUM  http;//biblio.norvuz.ru

6.3.1 Ilepeyenb MporpaMMHOro odecrnevyeHust

6.3.1.1 | MS Windows 7 (Homep nuuen3un 62693665 ot 19.11.2013)

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

6.3.2 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | Onnaiin mardopma 3TV (https://learn.norvuz.ru/)

6.3.2.2 | Dnexrponnas 6ubnuoreka 3I'Y (http://biblio.norvuz.ru/MarcWeb2/Default.asp)

6.3.2.3 | DnekrpoHHO-OubMMOTeuHas cucreMa Jlans (https://e.lanbook.com)

6.3.2.4 | ludposas 6udnmoreka IPRsmart (https://www.iprbookshop.ru)

6.3.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

7.1 | Ayautopusi, B KOTOPOH IPOBOJUTCS 3aHATHUSI JOJDKHA OBITH OCHAIEHAa MYJIBTUMEIUHHBIM 000pYI0BaHHEM (KOMIIBIOTED C

7.2 | moctymom B «IHTEpHET», IPOEKTOP, KOJIOHKH).

7.3|B CJIydac MnpoBEACHUA NPOUECAYPhI CAaUr 3a4€TOB C IPUMEHCHUEM NUCTAHIUOHHBIX O6pa30BaTeHBHLIX TEXHOJIOTHUH

7.4 | noyKHO OBITH TOTIOJIHUTENBHO obOecredeHo 00opyaoBaHKe (BUIeOKaMepa, MUKPO(MOHBI U Tpoy.) At GUKCAIMU X0/

7.5 | npoBeeHUs aTTECTAIIOHHOTO UCTIBITAHUSI.

7.6 ﬂﬂﬂ IOATOTOBKH O6y‘la}OH.[I/IMC$I OpeaOCTaBIAOTCA MIOMCIICHUSA IJIA CaMOCTOSITeNILHOU pa60TI)I, OCHAIlICHHBIC

7.7 | KOMITBIOTEPHON TEXHUKOH ¢ BO3MOKHOCTBIO MOAKITIOUEHUS K ceTr "HMHTepHeT" U oOecriedeHneM qOCTyIa K AIeKTPOHHON

7.8 | unpopmManmoHHO-00pa30BaTENBHON Cpeaie YHUBEPCUTETA.

8. METOANYECKHUE YKA3AHUA AJI1 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MO1Y JIs)

[TnarupoBaHue U OpraHU3aIN BPEMEHH, HEOOXOIIMOTO IS H3yUEHHs TUCITUILTHHBI

Ba)kHBIM yCIIOBHEM YCIIEIITHOTO OCBOCHUS TUCIUILTHHBI SBIACTCS CO3IaHUE CHCTEMBI TPABIIIEHOM OpraHU3alliy TPYya,
HO3BOJIIONIEH paclpeieNuTh y4eOHyI0 Harpy3Ky paBHOMEPHO B COOTBETCTBUH € rpakoM 00pa30oBaTesIbHOTO Ipolecca. boipiryro
MIOMOIIb B 3TOM MO>KET OKa3aTh COCTABJICHHE IJIaHa Pa0OTHI Ha CEMECTp, MECILl, HeleIIo, IeHb. Ero Hannuue mo3BOJINUT MOJYNHHUTH
cBOOOTHOE BpeMsI LIEJISIM y4eObl, TPYAUThCs Oosee yeneuHo u agpdexkrrBHo. C Beuepa Bceria HaJ0 pacipeieniaTs paboTy Ha
3aBTpAIIHUH JIeHb. B KOHIIE KaX0T0 HS 11e1eco00pa3Ho MOABECTH UTOT PabOThI: TIIATEIBLHO MPOBEPUTH, BCE JIM BHITMOJIHEHO 110
HaME4YEeHHOMY IUIaHy, He ObLIO JM KaKUX-TTHOO OTCTYIUICHHH, a eclM OBLTH, 110 KaKOH NpHYHHe OHU Hpom3onutd. HyxHo
OCYIIECTBIATH CAMOKOHTPOIIb, KOTOPHIH SBICTCS HEOOXOAUMBIM YCIOBHEM yCHEITHOH yaeosl. Ecim 9To-T0 ocranock
HEBBITIOJTHEHHBIM, HEOOXOJMO M3BICKATh BpeMs [T 3aBEpIICHHS STOH YacTH pabOTEL, He yMeHbIIas 00beMa HeJIeTbHOTO IIaHa.
Bce 3aanus k 1a00paTOPHBIM paboTaM, a TakKe 3a/laHus, BEIHECCHHbIE HA CAMOCTOSATEIBHYIO PadoTy, PEKOMEHYEeTCs BBITOIHAT
HEMOCPEACTBEHHO M10CIIE COOTBETCTBYIOLIEH TEMBI JIEKIIHOHHOTO KypCa, YTO CIIOCOOCTBYET JIy4IlleMy YCBOSHHIO MaTepHaa,
IMMO3BOJIAICT CBOCBPEMEHHO BBISIBUTH U YCTPAHUTH ((l'[pO6C.]'[BI)) B 3HaHUAX, CUCTEMATU3UPOBATH PaHEEC HpOﬁ}lCHHbIﬁ Mmarepuali, Ha €ro
OCHOBC NPUCTYIUTD K OBJIAICHUIO HOBBIMU 3HAHUAMU U HABBIKaMH.

Cucrema 00y94eHHsI OCHOBBIBASTCS Ha PallIOHAIIBHOM COYETAHHH HECKOIBKIX BUIOB YUEOHBIX 3aHATHUH (B TIEPBYIO OYepenb, TeKINit
U 1a00paTOpPHBIX), paboTa HaJl KOTOPBIMU 001aaeT onpeeIeHHON crienuuKoil.




IToaroToBka K JIEKIUAM

3HAKOMCTBO C JUCIMIUIMHON MPOUCXOJUT Y)KE Ha MEPBOH JIEKLUH, TIC OT CTyACHTa TpeOyeTcs He IPOCTO BHUMAaHHE, HO U
caMocCTosTeNIbHOE 0popMiieHne KoHcnekTa. [Ipu paboTe ¢ KOHCIEKTOM JIeKIIMH HE0OX0AUMO YYUTHIBATH TOT (PAKTOP, YTO OJHU
JICKIUH TAIO0T OTBETHI HA KOHKPETHBIC BOMPOCHI TEMBI, APYTUE — JIMIIb BBISBIISIOT B3AUMOCBSI3U MEXKAY SBICHUAMHE, TIOMOTasI
CTYIICHTY TIOHATH ITyOMHHBIE TIPOLIECCHI PA3BUTHS U3y4aeMOro IpeaIMeTa Kak B UCTOPHH, TaK U B HACTOSIIEE BPEMSL.
KoHcniektupoBaHue JEKIHiA — CII0KHBINA BHJI By30BCKOW ayJAMTOPHOM pabOThI, MPEANOJIAraloiiii HHTCHCHBHYIO YMCTBEHHYIO
JeATeNbHOCTh CTy/IeHTa. KOHCTIEKT SIBIIsIeTCS TOJIE3HBIM TOTA, KOT/a 3alMCaH0 CaMoe CYIIECTBEHHOE U CIETIaHO 3TO CaMUM
oOyuaromumcs. He Hano cTpeMuThCs 3amncaTh JOCIOBHO BCIO JIEKIHIO. Takoe «KOHCIEKTHPOBAHHE)» IPUHOCUT OoJbIIe Bpena, 4eM
nonb3el. Lenecoobpa3Ho BHavyase HOHATh OCHOBHYIO MBICTb, H3JIaraeMylo JIEKTOPOM, a 3aTeM 3amnucath ee. JKenaTeapHo 3annuch
OCYIIECTBIISATH HA OJTHOM CTPAHUIIE JINCTA WIIM OCTABIISS MOJISI, HA KOTOPBIX MO3HEE, IPU CAMOCTOATEIBHON paboTe ¢ KOHCIIEKTOM,
MOXHO CIIeJIaTh TOTIOJHUTENbHBIC 3aIIHCH, OTMETHTh HETIOHATHBIC MECTA.

KoHcnekT nekiuu Jgydiie nojpasaensTh Ha MyHKThI, COOJII0as KPacHYy0 CTPOKY. DTOMY B OOJIBIION cTeneHn Oy1yT CliocoOCTBOBAThH
BOIIPOCHI IJIaHA JIEKLIUH, IPEIOKEHHBIE IpernogaBaTesiM. CienyeT oOpamarts BHUMaHIE Ha aKIEHTHI, BBIBOJBI, KOTOPEIE JAENAeT
JIEKTOP, OTMeYasi HanboJee BayKHbIE MOMEHTHI B JICKIMOHHOM MaTepHaje 3aMEeUYaHHsIMH «BaXKHO», «XOPOLIO 3aIOMHUTEY» U T.II.
MO>KHO AeNaTh 3TO U € TIOMOIIBIO PA3HOIBETHBIX MAPKEPOB MITH PYUEK, MOAYEPKHBAsI TEPMHUHBI M OTIPEICTCHHS.

IenecooOpa3Ho pazpaboTaTh COOCTBEHHYIO CHCTEMY COKpaIleHUi, ab0peBraTyp u cuMBOIOB. OIHAKO MpH JAalibHE el paboTe ¢
KOHCIIEKTOM CHMBOJIBI JTy4IIIe 3aMEHUTh OOBIYHBIMU CIIOBaMHU ISl OBICTPOTO 3PUTEIBHOTO BOCIIPUSITHS TEKCTA.

PaboTas Ha/l KOHCTIEKTOM JISKI[Hi, BCeria He0OXO0IMMO HCIONB30BaTh HE TOJIBKO YUSOHHK, HO U Ty JIUTEPATYypy, KOTOPYIO
JIOTIOJTHUTENIFHO PEKOMEHIOBA JIEKTOp. IMEHHO Takasi cepbe3Hasi, KpOMOTINBas paboTa C JISKIIMOHHBIM MaTEePHUaIOM ITO3BOJIUT
ri1yOOKO OBJIaJIETh TEOPETUUIECKUM MaTEpPHAJIOM.

ITonroToBka K MPOMEXXYTOUHON aTTECTALUN

IIpu moaroToBKe K MPOMEKYTOUHOI aTTECTAIMH Leeco00pa3Ho:

- BHUMATEJIBbHO U3YYUTh [IEPEUYEHb BOIIPOCOB U ONPEIENIUTh, B KAKUX UCTOUHHKAX HaXOISATCS CBEJCHUS, HEOOXOIUMBIE JUI1 OTBETa Ha
HUX;

- BHUMATEJIBbHO [IPOYUTATh PEKOMEH/IOBAaHHYIO JIUTEPATYPY;

- COCTaBUTh KPaTKHE KOHCIEKTHI OTBETOB (IUIaHBI OTBETOB).

Metoandeckue ykazaHus JUis peroaaBaTeleit

PexkomeHayemble cpeacTBa, METOIbI O0YUEHUS, CIOCOOB! Y4eOHOH e TeIbHOCTH, IPUMEHEHHE KOTOPBIX JJISl OCBOSHHSI KOHKPETHBIX
MojyJel pabodei yueOHOM nmporpaMMbl Harnbosee 3PPEKTHBHO:

— 00y4eHHUe TEOPETHIECKOMY MaTeprally PEKOMEHIYEeTCsl OCHOBBIBATh HA OCHOBHOM M JIONIOJHUTENBHOM JIHTEpaType, N3JaHHbIX
TUIOTPACKAM HIIH IEKTPOHHBIM CIIOCOOOM KOHCIIEKTaX JIEKIUH; pEKOMEHIyeTCs B Hadalle CeMeCTpa 03HAKOMUTE CTYIEHTOB C
TIPOrpaMMOM JUCIUIUIMHBL, IEpEYHEM TEOPETUYECKUX BOIIPOCOB IS TEKYIIETO IPOMEKYTOUHOTO M HTOTOBOTO KOHTPOJIS 3HAHUH,
YTO OPUEHTHPYET U MOOUIPHUT CTYACHTOB K aKTHBHOW CAMOCTOSITEIBHON padoTe;

- PEKOMEH IyeTCsl TPOBOJIUTH JICKIIMOHHBIE 3aHSTHS C UCTIOJIb30BAaHUEM MYJIBTUMEIMHHON TeXHUKH (TIpoekTopa). Ha nepBoM 3aHsTHH
IO CTY/ICHTOB JIOJDKHBI OBITh JOBEJICHBI TPEOOBAHHS K OCBOCHHUIO Pa3/IeiOB AUCIHUILIMHBL, IPABUIIA BHITIOJIHEHHS U CIA4U
nabopaTtopHOW paboThl, MHANBUAYAIHLHOTO 3a1aHus (poBepouHoii padoTsl) (U3/I1P), nepeueHb peKOMEHIyeMOM JINTEPATYpPHI.
XKenarempHO MPOBECTH 0030p T€M, KOTOPBIE OYIyT H3yYEHBI B TEUEHHE CEMECTPA C TEM, YTOOBI CTYACHTHI 00Jiee 0CO3HAHHO
MTOJIXOMJIN K BBIMTOJTHEHHIO CAMOCTOSTENBbHOM paOboThl U BbimonHeHus: M3/T1P. Taxke 9acTb 3aHATHIA IPOBOJSTCS B aKTUBHOH U
HMHTEPaKTHBHOH (opme.

Y4eOHblii po1iecc, ONMUPAIOLINICS Ha UCIIOJIb30BAHNE HHTEPAKTUBHBIX METOJIOB 00YyUYEeHHUs, OPraHU3YETCS C YYETOM BKIIOUEHHOCTH
B TIPOLIECC MTO3HAHUS BCEX CTYACHTOB IPyIIbl 0e3 uckioyeHus. COBMECTHas IESATEIbHOCTh O3HAYAET, YTO KaXKIBIi BHOCUT CBOM
0c00BI MHAUBUAYATIBLHBIN BKIIAJ, B X0J€ PAOOTHI UIET OOMEH 3HAHUSIMHU, UAESIMHU, CIOCO0aMU AeATeIbHOCTH. OpraHu3yoTCs
WHIMBUYaJIbHAS, TIAPHAS ¥ TPYIIIOBas paboTa, UCIIOJIb3YETCS MPOCKTHAs paboTa, POJIEBbIC UTPbI, OCYILECTBISETCS padoTa ¢
JOKYMEHTaMH M Pa3INYHBIMH UCTOYHUKAMU HH(POPMALUH U T.JI.

HHTepakTHBHBIE METOIBI OCHOBAHBI HA MPUHIMIIAX B3aUMOICHCTBHS, aKTHBHOCTH 00Y4aeMBIX, OIIOpPE Ha TPYIIIOBOH OITBIT,
o0s3aTenpHOM 00paTHOH cBsi3u. Co3maercs cpea 00pa3oBaTeIBHOTO OOIIEH s, KOTOpas XapaKTepH3yeTCsl OTKPBITOCTBIO,
B3aUMOJICHCTBHEM yYaCTHHKOB, PABEHCTBOM MX apryMEHTOB, HAKOIUIEHEM COBMECTHOTO 3HaHHMS, BO3MOKHOCTHIO B3aMMHON OLICHKH
U KOHTPOJIS.




