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Pabouast nporpamMma nepecMoTpeHa, 00CyK/IeHa U 0100peHa JIIst
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DJIeKTPOIHEPreTHKH U aBTOMATHKHU

IIpotokonm oT 2025r. Ne
3aB. kadenpoii ct. npenonasareib bapanosckas E.H.

Buzuposanue PII/] niist ucnosiHeHHsI B 04epeTHOM YU4eOHOM roay

cT. npenogasarens bapanosckas E.H. 2026 T.

Pabouas nporpamma nepecMoTpena, 00CyXIeHa U 0J00peHa st
ucnosineHus B 2026-2027 yueOHOM roay Ha 3acefaHuu Kadeapsl
DJIeKTPOIHEPTreTHKH H ABTOMATHKH

IIpotokonm oT 2026r. Ne
3aB. kadenpoii ct. npenonasareib bapanosckas E.H.



1. HIEJIX OCBOEHUA JTUCHUTIINHBI

11

neiu:

1.2

1. 3akpemyenue 1 0000IIeHIe 3HAHUH, TOYIESHHBIX CTYACHTAMHU IIPH H3Y4YE€HHN €CTeCTBEHHOHAYYHBIX U HHKEHEPHBIX
JUCLUIUINH, TAKKX KaK MaTeMaTuka, prusuka, pusndeckue OCHOBBI 3JIEKTPOHHUKH, TEOPETHUECKas MEXaHUKa, TEXHUYecKas
MeXaHHKa U JIp.

13

2. ObecnieueHre OCHOBBI O0IIETEXHUUECKON MTOATOTOBKH CHEIUAINCTOB, TEOPETUYECKasi U MPAaKTUYECKasl MOIrOTOBKA
CTYZICHTOB B 001aCTH pa3pabOTKH, pa3BUTHE HHKEHEPHOTO MBIIIICHHS, IPHOOPETEHNE 3HAHUI U HaBBIKOB, HEOOXOANMBIX
JUISL U3yYEeHHUS TIOCIIEAYIOINX JUCIUTLIIHH.

1.4

3. OBnajeHue TEOPETHIECKIMH U IPAKTHISCKHIMH METOJaMH PacyETOB METPOIOTHIECKHX XapaKTEPUCTHK CHCTEM
aBTOMATHYECKOI'0 KOHTPOJLSL, PEryIMPOBAHUS U YIPABICHUS; OTyUYCHUE HABBIKOB IPOEKTUPOBAHHS CUCTEM
aBTOMATHYECKOTO KOHTPOJIS, PETy THPOBAHNUS U YIIPaBICHHS C IPAMEHEHHEM COBPEMEHHBIX METOIOB M3MEPEHHI 1
npuOOopoB.

15

4. O3HaKOMJICHHE C TTAKETaMH MPOrpaMM KOMITBIOTEPHON 00pabOTKH pe-3yJIbTaTOB U3MEPEHUI pa3pabaThiBAEMBIX CHCTEM.

1.6

33[[3'{1/1 JUCIHUITIINHBL «TexHuueckue HU3MCPCHUA U HpI/I60pI>I»Z

1.7

1. OO0yueHue 00LIM METOIaM HHKEHEPHBIX PACYETOB CHCTEM aBTOMATHYECKOTO KOHTPOJIS Ha 0a3e HOBEHIINX METOJIOB
Y CPEACTB TEXHUIECKHX U3MEPEHHUH C LIeNIbI0 00ECIIeUeHNsT YCTAaHOBICHHBIX PEXKUMOB PaOOTHI PH 3aaHHBIX YCIOBHSIX.

1.8

2. O0yueHHe OOIUM MIPUHIIUIIAM IPOCSKTUPOBAHUS, TOCTPOCHUS MOJIC-JIeH 1 aITOPUTMOB PabOTHI PUOOPOB ISt
TEXHUYECKUX U3MEPEHUI MO0 3aJaHHBIM KPUTEPHUSIM pabOTOCIOCOOHOCTH.

1.9

3. O0yueHue BBINOIHEHUIO paboT B 00/1aCTH HAYYHO-TEXHUYECKOI JIes-TeNbHOCTU 110 METPOJIOTHYECKOMY 00€CIIeUeHHIO,
TEXHHIECKOMY KOHTPOJIO M 00-CITy>KUBAHUIO TPUOOPOB KOHTPOJISI TEXHOJIOTHYECKUX TTapaMeTPOB.

1.10

4. ®opMupoBaHUE HABBIKOB aHAJHM3a HEOOXOIUMON HHOOPMALIUH, TEXHIUECKNX JAHHBIX, TIOKa3aTelied U pe3yabTaToB
paboTbl, 00001IIEHHE 1 CUCTEMATH3aLUs PE3YIbTaTOB C HCIIOJIb30BAHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOIOTHH.

111

5. Mzyyenue oOumux TpeOoBaHUi, NEHCTBYIONUX IPABHII, HOPM U CTaH-JapTOB.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Hwuxi (pazmer) OOIL: b1.B

2.1

TpeGoBaHus K MpeABAPUTEIbHON MOATOTOBKE 00y4aIOIIErocsi:

211

Maremartuka

212

duzuka

2.13

WmxeHepHas U KOMITbIOTEpHas rpaduka

214

DduznyecKkne 0CHOBBI OJICKTPOHHUKH

2.15

SHCKTPOTCXHI/IKa U DJICKTPOHUKA

2.16

Marematuka

2.1.7

dusuka

2.18

MHxeHepHas 1 KOMITBIOTepHAst rpaduka

2.19

DduznyecKkne OCHOBBI SJICKTPOHHUKH

2.1.10

ONEeKTPOTEXHHUKA U DJIEKTPOHUKA

2111

Maremartuka

2112

duzuka

2.1.13

MHxeHepHas ¥ KOMITbIOTepHAst rpadurka

2.1.14

Ddu3ryecKne 0CHOBBI QJICKTPOHUKHU

2.1.15

BHGKTpOTCXHI/IKa " DJICKTPOHHKA

2.2

JMCIMIUIMHBI M MPAKTHKH, /TSI KOTOPbIX OCBOEHHE TAHHOW THCHUTIINHDBI (MOYJIs1) HEOOXOAMMO KaK
npeIuIecTBYILIee:

221

I[I/Ial"HOCTI/IKa 1 HAACKHOCTHb aBTOMAaTU3UPOBAHHBIX CUCTEM

222

IIpousBoacTBEeHHAs NpaKTHKa

2.2.3

Teopust aBTOMAaTHYECKOTO YIIPABICHUS

224

Hpeﬂ)II/IHJ'IOMHaSI IIpaKTHuKa

2.25

TexHomoruueckue MIPOUECChl aBTOMAaTU3UPOBAHHBIX ITPOU3BOJACTB

2.2.6

I[I/IaI‘HOCTI/IKa 1 HAACKHOCTHb ABTOMAaTU3UPOBAHHBIX CUCTEM

227

IIpousBoacTBEeHHAs NpaKTHKa

2.2.8

Teopn;[ ABTOMATUYECKOTO yIIPpaBJICHUS




229

HpeZ[Z[I/IHJ'IOMHaﬂ IIpaKTHKa

2.2.10

TexHomoruueckue IMPONeCChl aBTOMAaTU3UPOBAHHBIX IIPONU3BOACTB

2211

Z[I/I&FHOCTI/IKEI 1 HaAC)KHOCTb aBTOMAaTU3UPOBAHHBIX CUCTEM

2212

HpOPI?,BO)ICTBeHHafI IIpaKTUKa

2.2.13

Teopm{ ABTOMATUYCCKOT'0 YIIPaBJICHUA

2.2.14|TpenaumnioMHas IpaKkTHKa

2.2.15

TexHomornueckue IIPOIECCCHI aBTOMATU3UPOBAHHBIX ITPONU3BOACTB

3. KOMIIETEHI[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOJY.JIs)

MIK-9: cnoco6HOCTHIO onpeaejJassTb HOMEHKJIATYPY nNapaMeTpoB NPOAYKIUU U TEXHOJOTHYECKHUX ITPOLECCOB €€ U3roTOBJICHUS,
MOVICKAINUX KOHTPOJIIO U U3MEPCHUIO, YCTAHABJIUBATH ONNTUMAJIBbHBIC HOPMBI TOYHOCTH NMPOTYKINHA, mMepelmﬁ Hu
A0CTOBEPHOCTH KOHTPOJIsA, pa3pa6aTuBaTb JIOKAJIbHBbIC MOBEPOYHbIC CX€MbI U BBINOJIHATDH NMPOBEPKY U OTIAAKY CUCTEM H
CpeacTB aBTOMATH3AUN TEXHOJOTHYECKHUX IPOLECCOB, KOHTPOJISA, IMArHOCTUKH, l/ICl'lbITaHP[ﬁ, yYrnpasJ/ieHUsl IIpoueccamu,
KU3HCHHBIM HUKJIOM NMMPOAYKIHH U €€ KAaY€CTBOM, 4 TAKKE UX PEMOHT U BblﬁOp; 0CBAaUBATh CpeACTBA odecnmevyeHUs
ABTOMAaTHU3AIlUU U YIIPpABJICHUSA

3HaTh:

YMmern:

Baagers:

IK-26:

CIOCOOHOCTBIO Y4acTBOBATH B OPraHu3any NIpUuEeMKH H OCBOCHUSI BBOJAUMBIX B IKCILTYyaTallUuI0 oﬁopynosamm,
TEXHUYCCKHUX CPEACTB U CUCTEM aBTOMATH3AllUU, KOHTPOJIA, TUATHOCTHKH, MCIBITAHUI U YupasJieHus

3HaTb:

YMeTb:

Baanern:

B pe3yabTaTe 0cBOCHMs AMCHUIIJIMHBI 00yYarOLMiics 10KeH

3.1|3uaTh:
3.1.1|npuHIHITEI TOCTPOCHUS U HYHKIMOHUPOBAHUS CHCTEM aBTOMATHYECKOTO KOHTPOJISI TEXHOJIOIHYECKUX MapaMeTpOB,
YCTPOHCTBO THIIOBBIX (DYHKIIMO-HAJIBHBIX OJIOKOB, IPUOOPOB KOHTPOJIS: TEMIIEPATYPHI, JaBJICHUS, PACX0a, KOHTPOJLSL
COCTaBa ra3oB, INIOTHOCTH, PH, KOHLIEHTPAIMK 1 JIp.; TEXHUKY ITPOBEICHHS METPOJIOTHIECKON TOBEPKH M KATHOPOBKH
U3MEPUTEILHON anmnaparypsl;
3.2|Ymetn:
3.2.1|npoeKTHPOBaTh CHCTEMBI aBTOMATHYECKOTO KOHTPOJIS, YIIPABICHHS M PEryIUPOBAHMS TEXHOJIOTHUECKIMH IPOLieCCaMy Ha
COBPEMEHHOMH JIeMEHTHOH 0a3e, 3KCILUTyaTHPOBATh allapaTypy CUCTEM KOHTPOJIS, PETYJIUPOBAHUS U YIPABICHUSL
TEXHOJIOTHYECKUMH TIPOLIECCAMU, IPOBOIUTH METPOJIOTUUECKYIO TOBEPKY U KATHOPOBKY;
3.3|Baagern:
3.3.1|HaBBIKaMU pacueTa METPOJIOTUUECKHUX XapaKTePHCTHK IPHOOPOB N3MEPEHUS TEXHOJIOTHIECKUX TapaMeTPOB.
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbBI (MOLYJIS)
Kon HanmenoBanue pasaenos u TeM /Buj | Cemectp / | Yacos | Komneren- | JIuteparypa | Mate | Ilpumeuanue
3AHATHSA 3aHATHA/ Kvnc 1001 DAKT.
Paznen 1. 4 kypc
1.1 1. TocynapcTBeHHas cuctemMa Mpu-00poB: 4 0,5 |IMK-9TIK-26(JI1.1 J11.2J12.1| 0,5
MIPUHIMIIBI IOCTPOEHUS, JI2.2J13.1
KJ1ac-CU(HKALUSA CPENICTB U3MEPEHUS U o1
aBTOMATH3aLH, OCHOBHBIC BETBH
CHCTEMBI, HOpPMHPOBAHHUE
XapaKTe-PUCTUK CPEICTB U3MEPEHHUS U
aBTOMarm3anuy. /Jlex/
1.2 2. CpencTsa U CUCTEMbI H3MEPEHHS 4 0,5 [TIK-9IIK-26|JI1.1JI1.2J12.1| 0,5
Temneparypsl. Msmepenne J12.2J13.1
TEeMIIepaTy-pbl KOHTAKTHBIM METOJIOM. 21

TepMoniek- TpHIecKre
npeoOpa3zoBaTenu (TepMonapsi).
V3MepeHue TeMIepaTypsl KOHTAKTHEIM
merozmoM. TepmonpeobpaszoBaTenu
conpotusnenus. /JIex/




1.3 3. Kanauisl CBA3U C BTOPUYHBIM IIPUOOPOM. 0,5 [IIK-9IIK-26(JI1.1J11.2]12.1] 0,5
TepmonneKkTpogHbBIE KOM-TIEHCAIIMOHHBIE J12.2J13.1
HpOBOZA. ABTOMAaTHYE-CKHE MOCTEL 51
ABTOMaTHYECKHE MOTEH-I[HOMETPEL
MunnuBoseT™MeTpsl /J1ex/

1.4 4. M3MepeHue TemnepaTypsl Oec- 0,5 [IIK-9IIK-26(JI1.1J11.2]12.1] 0,5
KOHTaKTHBIM MeTooM. [TupomeTpot J12.2J13.1
TOJIHOTO M YaCTHYHOTO M3IydeHus. /JIex/ 51

1.5 5. IIHeBMO3IIEKTpUYECKUE 0,5 [IIK-9IIK-26(JI1.1J11.2]12.1] 0,5
npeobpaszoBarein. EMKkoCTHBIE, JI2.2713.1
HUHIYKTHUBHBIC, TCH30METPUYCCKUE NaTUHKH 51
JaBJICHHsL. Y CTPONCTBO Mpeodpa3oBaTens
«Candup-22J111» /Jex/

1.6 H3mepeHue KOIMYIECTBa U pacxoa 0,5 [IIK-9IIK-26(JI1.1J11.2]12.1] 0,5
JKUAKOCTEH U ra3oB. Pacxomomepst JI12.2J13.1
HEepPEeMEHHOT0 Neperaa JaBICHHUs. 51
PasnoBugHOCTH TIpeoOpa3zoBareneit
neperasa JaBieHus. 3aBUCUMOCTh MEXTY
PacXoIoM H IIepemna oM TaBICHUS y
CY’KaroIero ycrpoiicrtea. @opmyiibl
pacxona /Jlex/

1.7 7. DNEeKTPOMAarHUTHBIE PACXOJIOMEPHIL. 0,5 [IIK-9IIK-26(JI1.1 JI1.2J12.1| 0,5
YerpoiictBo pacxogomepa Fisher&Porter J12.2713.1
(CIIIA). AkycTHUECKHE PAacXOJI0MEPHL. €)!

YacToTHbI 1 (a30BbIii pacxomomep.
NmMnynbcHBIN pacxomomep.
IIpeoGpazoBarens pacxoma BUXpeaky-
crryeckuid Tuna Metpan 30011P. /Jlex/

1.8 8. KoMIIIeKThl TeXHHYECKUX CPENCTB 0,5 |[IIK-9IIK-26(JI1.1J11.2J12.1| 0,5
ra3oBoro aHaiauza. TepMoMarHUTHbIE J12.2J13.1
ra30aHaNIN3aToOPbL. TepMOMarHUTHBIH 31
razoananuzarop MH5122-1.

TepMOKOHIYKTOMETpHIECKUE Ta30aHa-
nm3aropbl. ONTHKO-aKy-CTHYECKUE Ta-
30aHanu3aropsl. /Jlex/

1.9 W3y4yeHnue ycTpoicTBa JaTINKOB 2 |IIK-9 [IK-26[JI1.1 JI1.2J12.1 0
TemIepary-psl ¢pupM Siemens, JI2.2J13.1
Endress@Hauser u ap. /TIp/ 31

1.10 |V3ydeHue cuCTEM aB-TOMaTHYECKOT'O KOH- 2 |IIK-9 IIK-26[JI1.1 JI1.2J12.1 2
TpoJist Temmneparypst /IIp/ JI2.2J13.1

31
1.11  |W3yuenne mupomer-poB usnmydenus /IIp/ 2 [TIK-9 IIK-26|JI1.1 JI1.2J12.1 2
J12.2J13.1
31

1.12 M3yuenue ycrpoiicTBa MHEBMOAJIEKTpUYE- 4 ITK-9 MIK-26 [ JI1.1 JI1.2J12.1 2
CKHX IpeoOpa3oBarte-neii Sitrans P (Sie- JI12.2J13.1
mens), Rosemount 3051 (USA), I15-55 €)

(CCCP). Uzyuenue TpeboBaHui K ycra-
HOBKe Ha 00beKTe, To-Bepke u ap. /I1p/

1.13 1. 'ocynapcTBeHHas cucTeMa Ipu-60poB: 13 |IIK-9 IIK-26 |JI1.1 JI1.2J12.1 0
MPUHIIMIIBI TOCTPOCHUS, KJIac-CU(PHKALIUS J12.2J13.1
CPEJICTB U3MEPCHUS ¥ aBTOMATH3AIHH, 31

OCHOBHBIC BETBH CHCTEMbI, HOPMHPOBaHHE
XapaKTe-PUCTHUK CPENICTB U3MEPEHHS 1
aBTroMaruzanun. /Cp/




1.14 2. CpexacTBa U CUCTEMBI U3MEPEHUS 4 12 |IIK-9 IIK-26

JI1.1J11.2J12.1

TeMiieparypsl. Mi3Mepenne temmnepary-pol JI2.2J13.1
KOHTaKTHBIM MeTOJIOM. TepMoarek- €)!
TpHYeCKHe peodpazoBaTeNn (TEpMOIAaphI).

H3mepeHnne TeMrepaTypbl KOHTAKTHBIM

MmetonoM. TepmorpeoOpasoBaresnn

conporusinenus. /Cp/

1.15 |3. KaHausl CBA3U C BTOPUYHBIM IIPUOOPOM. 4 12 |IIK-9 TIK-26 |JI1.1 JI1.2J12.1
TepmonnekTpogHBIe KOM-TIEHCAIIMOHHBIE JI2.2J13.1
poBoJa. ABTOMAaTH4e-CKUE MOCTHI. €)!
ABTOMaTHUYECKUE OTEH-IINOMETPHI.

MunnuBoneT™MeTpsl /Cp/

116 |4. 3mepeHue TeMmepaTypsl Oec- 4 12 |IIK-9 TIK-26 |JI1.1 JI1.2J12.1
KOHTaKTHBIM MeTooM. [TupomeTpht JI2.2J13.1
MOJIHOTO U YaCTHYHOTO u3nydenus. /Cp/ €)!

1.17 5. IIneBMO3IEKTpUYECKHE 4 12 [TIK-9 IIK-26 |JI1.1 JI1.2J12.1
npeobpasoBarein. EMKoOCTHBIE, JI2.2J13.1
HHJYKTHBHBIC, TCH30METPHUYCCKUE TATUUKH €]
JaBJIeHUs. Y CTPOHCTBO MpeoOpa3oBaTes
«Cangup-2211» /Cp/

1.18 |M3mepenue KoIMYECTBa U pacxoja 4 12 [TIK-9 IIK-26 |JI1.1 JI1.2J12.1
JKUAKOCTEH U ra3oB. Pacxomomepst JI2.2J13.1
MEPEMEHHOTO TIepernaja JaBJIeHHS. €]
PasnoBugHOCTH TipeoOpazoBareseit
nepenaja JaBlieHus. 3aBUCUMOCTb MEXKIY
pacxolIoM | TepenaoM JaBJIeHUs y
cyxarolero ycrpoiicrsa. @opmyibt
pacxoza /Cp/

1.19 7. DNEeKTpOMarHUTHBIE PAcCXOJOMEPBI. 4 12 [TIK-9 IIK-26 |JI1.1 JI1.2J12.1
YerpoiictBo pacxogomepa Fisher&Porter JI2.2713.1
(CIIIA). AkycTHUECKHE PaCcXOIOMEPHIL. €]
YacToTHBIH U (a30BbIN pacxogaomep.

NmnynecHbIM pacxomomep.
IIpeobpa3zoBarens pacxona BUXpeaKy-
ctuueckuii Tuna Metpan 300I1P. /Cp/

1.20 8. KOMIUIEKTBI TEXHUYECKHUX CPEICTB 4 12 |IIK-9 IIK-26|JI11.1 J11.2J12.1
ra3oBOro aHajausa. TepMoMarHuTHbIE JI2.2J13.1
ra3oaHaym3atopsl. TepMoMarHuTHBIH 31
razoananuzarop MH5122-1.

TepMOKOHIYKTOMETPUYECKHE Ta30aHa-
nu3atopbl. ONTHKO-aKy-CTHYECKHE Ta-
30aHanu3aropsl. /Cp/

121 9. CpencrBa U3MEpEHUs cOCTaBa U KauecTBa 4 12 |TIK-9 TIK-26 |JI1.1 JI1.2J12.1
pactBopoB BeniectBa. pH- metpst /Cp/ JI2.2713.1

€]

1.22 Kypcosoe mpoekrupoanue /Kypc mp/ 4 4 ITK-9 I1K-26 JI3.1

31
1.23  |3auér /Jlex/ 4 2 MK-9 TIK-26 | JI1.1 JI1.2J12.1
J12.2J13.1
31
1.24 Ok3ameH /JIex/ 4 2 ITK-9 TIK-26 J11.1 JI1.2J12.1
J12.2J13.1
€)!

5. ®OHJ OHEHOYHbBIX CPEJICTB

5.1. KonTtpoJibHbIe BOIPOCHI U 3aIaHUS

5.1. Cnucok KOHTPOJILHBIX BOIIPOCOB K 3a4eTy




1. Yro Takoe ['ocymapcTBeHHast cucteMa puOOPOB U CPEeCTB aBTOMAaTH3aluKn? Pacckaxute NpUHIMIBI TOCTPOCHUS,
KIacCU(UKALUIO CPEACTB U3MEPEHUS U aBTOMaTH3anuy. KakoBbl OCHOBHBIE BETBH CHCTeMBI? Kak oCyIecTBiseTcss HOpMUPOBAHHUE
XapaKTEePUCTUK CPEJICTB U3MEPEHHUS U aBTOMATHU3aH?

2. CpencrBa M CUCTEMbI U3MEpEHHS TeMIlepaTypbl. KakoBa 0COOCHHOCTh H3MEPEHHUS TeMIIepaTypbl KOHTAKTHBIM METOJ0M?
OcHoBHBIE NOHATHUSA U onpeaeneHus. KakoBo ycTpoicTBO U NpUHIUI PabOThl TEPMOINIEKTPUUECKOr0 peodpazoBaTens (TepMonapsl)?
KakoBbl X cTaTHuYecKHe U TUHAMUYECKUe cBoiicTBa? Kakue CylecTBYIOT pa3HOBUIHOCTH TEPMOAIICKTPUIECKUX TIpeoOpazoBareneit
0 TUILY TepMO3JIEKTPo10B? KakoBbI cIOCOOBI CHIXKEHMS IIOTPEIIHOCTH U3MEpeHUH 0T KoaeOaHui TeMIepaTyphl XOJIOAHOTO cras?
3. KakoBo ycTpOHCTBO M MPUHIIMIT paObOTHI TepMoTIpeodpasoBareins conporunienus? [Ipeodpazoarenu Tuna TCM u TCII, ux
CTaTU4YeCKUE U JMHAMHYECKHE CBOWCTBA, HOMHHAJIbHAS CTATHYECKAs XapaKTePUCTHKA, KOHCTPYKTHBHbBIE 0COOEHHOCTH.

4. Kak ocymiecTBisieTcs CBSI3b TEPMOIJIEKTPHUYECKHX ITpeodpa3oBaTelieii U TepMONpeoOpa3oBaTelieii CONPOTHBICHHUS C BTOPUYHBIMHU
u3MepuTenbHpIME IprbopaMu? KakoBo HazHaueHHE TEPMOAIIEKTPUUYECKUX KOMIIEHCALIMOHHBIX MPoBo10B? TexHosorus Beibopa u
MapKHPOBKA TEPMOIIEKTPHIECKIX KOM-TIEHCAIIMOHHBIX TPOBOIOB.

5. Kakue cyniecTByroT BTOpUYHbIE TPUOOPHI U1l pabOTHI ¢ JaTYMKaMu TeMneparypbl? HazHauenue, cxeMa U3MEpPHUTENbHOW YacTH U
MPUHLHI PaOOTHl aBTOMAaTHYECKOTO MOCTA.

6. KakoBo Ha3zHaueHHe, cxeMa U3MEPUTEIbHON YaCTH U IPUHIUI PabOThl aBTOMAaTUYECKOr0 oTeHuomMerpa? OObsICHUTE CLIOCO0
KOMITEHCAIUM U3MEHEHHUS TEMITEPATyPhI XOIOIHOTO CIasl.

7. KakoBo Ha3zHaueHHE, CXeMa U3MEPUTEIbHON YacTH U IPUHIUI paboThl MIILIUBONBTMETpa? OOBACHUTE CIIOCOO KOMIIEHCAIUH
HU3MEHEHHUS TEMITEPATYPHI XOJIOIHOTO CIasl.

8. KakoBo Ha3HaueHUE U PA3HOBUIHOCTH ITUPOMETPOB H3IyueHHs? PacCkakuTe yCTPOWCTBO M MPHHIUIT paOOTHI TUPOMETPA MOTHOTO
n3nyuyenus. YpasHenue Credana-bonbimana. KakoBo ycTpoiicTBO U IpUHIUI pabOThI MUPOMETpa YaCTUYHOT O M3iIydeHus. Ilupomerp
«TepMOCKOI»: YCTPOWCTBO U MIPHHIUI PAOOTHI.

9. KakoBo Ha3zHaueHHE THEBMO3JIEKTpUUECKUX IpeobpaszoBarenei? Kinaccudukanus no BuLy 4yBCTBUTEIBLHOTO SJIEMEHTA:
€MKOCTHBIE, HHIYKTHBHBIE, TEH30METPHUYECKUE TaTIMKH AaBiIeHus. [IpuBenTe yCTpoicTBO ITHEBMOIIEKTPUIECKOTO
npeobpazoBarens «Candup-221/1», 00bsicHuTe npuHIUI paboTel. KakoBo yCTpOHCTBO ITHEBMOAJIEKTPUYECKOTO ITpeodpa3oBaTest
¢dbupMbl Siemens U IPUHIIUI €r0 paboTHI?

10. ITonsiTHe 00BEMHOTO U MAacCOBOro pacxoja. Jlaiite onpenenenue pacxoaoMepa IepeMeHHoro nepenaja gasiaenus. Kaxue
CYIIECTBYIOT CIIOCOOBI co3aHusl nepemnasa nasinenus? Kimaccnpukanus pacxoJoMepoB 1o BUTy IpeoOpa3oBaTeneil mepenaga
JIABJICHUSL: C CYXKAIOIIUM YCTPOMCTBOM, C THAPABINYECKIM CONPOTUBICHHEM, IEHTPOOEKHBIN, C HATOPHBIM YCTPOUCTBOM, C
HAIOPHBIM YCHITHTEIIEM.

11. INoctpoiite rpadguk U3MEHEHUs AaBIEHUS Ha CY>KalollleM YCTpoicTBe (aua-¢hparme) u rpaduk U3MEeHEHHUs CKOPOCTH MOTOKA.
[puBenure hopmysasl 00BEMHOTO H MACCOBOTO pacxoa. [IpuBeanTe GopMyIbl KOPPEKIHU pacXoia CyXoTo U BJIKHOTO ra3a IpH
HU3MCECHCHHUHU €I0 IJIIOTHOCTHU (TeMnepaTypr n IlaBJ'ICHI/Iﬂ). KaxoBsl JOCTOUHCTBA U HEAOCTATKU NPUMCHCHHUSA pacX0A0MEPOB
NepeMeHHOT0 Tepenaja AaBieHus ¢ nuadparmamu? Kakue TpeOoBaHus NPENbIBISIOTCS K YCTAHOBKE PacX0IOMEPOB IIEPEMEHHOTO
nepenasia JaBJIeHUs C CY>KalOUIUMH yCTpOHCTBaMU?

12. KakoBbI (hpr3U9eCcKre IPUHIHITB H3MEPEHHMS IEKTPOMarHuTHEIM MeTo1oM? Pacckakure 00 M3MepeHHH pacXoia B IOCTOSTHHOM
MarHuTHoM nouie. Kakue oco-0€HHOCTH U3MEpEHHs PacXoa B IOCTOSHHOM MarHUTHOM Ioje? 3Mepenue pacxoa B IEpEMEHHOM
MarHuTHOM TIOJIE POMBIIUIEHHON 4acTOThl. KaKkOBBI TOCTOMHCTBA M HEJOCTATKH MeToAa?. Y CTPpOWCTBO M IPHHIIAI PaOOTHI
pacxogome-pa Fisher&Porter.

13. IpuBeauTe KiIacCHPUKALUIO TAXOMETPUIECKHX PacxooMepoB. KakoBo ycTpoHCTBO TaXOMETPHUIECKOTO PacxoJoMepa, ero
JIOCTOMHCTBa U HenocTaTku? KakoBo ycTpoiicTBO TaxoMeTpHUecKuX npeodpasoBareneil TypOMHHBIX pacxonoMepos? KakoBo
YCTPOMCTBO M NPHHIIMI PabOThl TypOMHHOTO HHIYKTUBHOTO pacxogomepa’?

14. Axyctuueckue pacxonoMepsl. OCHOBHBIE TOHATHSA U onpeaeneHus. [IpuBecTH ycTpoHCTBO U MPUHLUI PabOThI YaCTOTHOTO
YIBTPa3BYKOBOT'O pacXxoxoMepa.

15. KakoBo ycTpoiicTBO U npuHIKT paboThl (Ha30BOTO YIBTPa3BYKOBOTO pacxojomepa?

16. KakoBo ycTpoiicTBO U MpUHIMT pabOThl UMITYJIBCHOTO  YJIBTPa3BYKOBOTO pacxogomepa’?

17. Kak yctpoeH npeoOpa3oBaTens pacxosa BUxpeakyctudeckuit Tumna Merpan 300I1P? Kakos npuHIun u3MepeHus pacxona?

5.2. CIIMCOK KOHTPOJIBHBIX BOIIPOCOB K AK3aMEHY

1. TocynmapcTBeHHas cucTeMa IpuOOPOB: MPUHIUIIEI HOCTPOCHUS, KiIacCUPHKALUA CPEICTB U3MEPEHUS U aBTOMATU3aI[1, OCHOBHbIE
BETBU CUCTEMbI, HOPMHUPOBAHUE XaPAKTEPUCTUK CPEICTB U3MEPEHHS M aBTOMATH3AIINH.

2. CpencTBa M CUCTEMBI U3MEPEHHS TeMIlepaTypsl. Vi3MepeHue Temreparypbl KOHTaKTHBIM MeTOA0M. OCHOBHBIE ITOHATHUS U
onpeneneHust. Y CTPOWCTBO U MPUHIMI pab0Thl TEPMOAJIEKTPUUECKOTO ITpeoOpazoBaTens (Tepmomnapbl). CTaTHUECKHE U JTUHAMUYCCKU S
cBoiicTBa. Pa3HOBHUIHOCTH TEPMORIIEKTPHUECKUX TIpeoOpa3zoBaresiei o TUILY TepMO3JIeKTpo10B. CIOCOOBI CHU)KEHUSI ITOTPEIIHOCTH
M3MEpPEHH 0T KoJIeOaHH TeMITepaTyphbl XOJIOAHOTO CIasl.

3. YerpoiictBo 1 npuHLMI paboThl TepMoripeoOpaszoBarens conpotusienus. [Ipeodpasosarenu Tuna TCM u TCII. CraTnueckue u
JMHAMHYecKue cBoiicTBa. HoMuHanbpHast craTudeckas XapakTepucTiuka. KOHCTpyKTHBHBIE 0COOEHHOCTH.

4. CBs3b TEpMO3JIEKTPUYECKUX ITpeodpa3oBaTesnieil U TepMonpeodpa3zoBaTelieii CONPOTUBICHHUS C BTOPUYHBIM U3MEPUTEIbHBIM
npudopom. Ha3zHaueHne TepMOdIEKTPUIECKIX KOMIIEHCAILIMOHHBIX IPOBOAOB. TeXHOIOTHS BEIOOPA M MAapKUPOBKA
TEPMODJIEKTPUUECKIX KOMIIEHCAIIHOHHBIX IIPOBOIOB.

5. Bropuunsle nprOOps! A1t pabOTHI ¢ JaTYMKaMy TemrepaTypsl. HazHaueHue, cxemMa U3MepUTENbHON YacTH U MPUHINI PabOTHI
aBTOMaTHYECKOT'0 MOCTA.

6. Ha3nauenue, cxema U3MEPUTEIILHON YaCTH M MIPUHIUII pabOThl aBTOMATH4e-CKOro noreHunomerpa. Crocod KomMreHcauuu
HM3MEHEHUs TeMIIEpaTyphl XOJIOIHOIO Cliasl.




7. HaznaueHnue, cxema U3MEpUTENIHHOI 4acTH ¥ IPUHLUI PaO0Thl MIUTUBOJIbTMETpA. CrIOCcO0 KOMIIEHCAIMU U3MEHEHUS TEMIIEPATyPhI
XOJIO/IHOTO CTIasl.

8. Haznauenue 1 pa3HOBUAHOCTH IUPOMETPOB. Y CTPOICTBO U NPUHIMI PabOTHI MUPOMETPA IOJIIHOTO U3IyYEHUs. Y PaBHEHUE
Credana-bonbiiMaHa. YCTpOHCTBO M MPUHIMIT paOOTHI MHPOMETPA YaCTUUHOTO H3NydeHus. [TupomeTp « TepMOCKOI»: yCTpOHCTBO 1
MIPUHIMI PAOOTHI.

9. HazHauenue mHEBMODJIEKTPUUECKHX MIpeoOpa3oBareneil. Kiaccudukamnms mo Buay 9yBCTBUTENBFHOTO dJIEMEHTA: EMKOCTHBIE,
UHJYKTHBHBIE, TCH30METPUUECKUE TATUUKH JaBICHUS. Y CTPOICTBO IIHEBMO3IEKTpUUecKoro npeodpaszosarens «Candup-221/1».
[MpuHimn paboThl. Y CTPOWCTBO THEBMOAJIEKTPHYECKOTO MpeodpaszoBatens Gpupmbl Siemens. [IpuHIun paGoThI.

10. INonsTHEe 00BEMHOrO U MacCOBOro pacxoja. OnpeseneHue pacxofaoMepa epeMeHHOro nepenaja aasieHus. CrocoObl co3iaHus
nepenaza napneHus. Knaccnukamys pacxoqoMepoB 1o BUy IpeoOpa3oBaTeneil mepenaga JaBlIeHHs: ¢ CY)KAIOIIM YCTPOHCTBOM, €
TUAPABIMYECKUM COINPOTUBIEHUEM, LIEHTPOOESIKHBIH, C HATOPHBIM YCTPOMCTBOM, C HAIOPHBIM YCUIUTEIEM.

11. T'paduk u3MeHeHUs TaBJICHUS Ha Cy)XarolleM ycTpoiicTse (auadparme). ['paduk u3MEeHEHHs CKOPOCTH MOTOKa. DOpMYyJIbI
00BEMHOTr0 ¥ MaccoBOro pacxoza. @opMyIibl KOPPEKLUH PAcX0Ja CyXOro U BIaXKHOTO ra3a NPH U3MEHEHUH €ro INIOTHOCTU
(TemmepaTypsl U AaBIeHHs). JJOCTOMHCTBA M HEJOCTATKH IPUMEHEHHS PacX0AOMEPOB IIEPEMEHHOTO Tepenaia JaBIeHHs C
Jquapparmamu. TpeOoBaHMs, IPEAbBISIEMbIE K YCTAHOBKE PAacX0J0MEPOB IIEPEMEHHOTO Nepenaa AaBlIeHHs C CYKaIOIUMU
yCTpoOiCTBaMH.

12. ®u3uueckye NPUHIUIBI U3MEPEHUS JIEKTPOMArHUTHBIM METOAOM. M3MepeHune pacxoa B IOCTOSHHOM MAarHUTHOM IIOJIE.
Ocobennoctu. M3Mepenne pacxona B IEPEMEHHOM MAarHUTHOM I10JIe IPOMBIIUIEHHOH 4acTOThL. OCOOEHHOCTH: JOCTOWHCTBA U
HEIOCTATKH. Y CTPOHCTBO M MPUHIUI paboThl pacxogomepa Fisher&Porter.

13. Knaccuduxarys TaxoMeTpUUECKUX PAcX0JOMeEpOB. Y CTPOHCTBO TAXOMETPUUECKOT0 pacxojoMepa. JIOCTOMHCTBA U HEAOCTATKU.
Y CTpOHCTBO TAXOMETPHUECKHX MPeoOpa3oBaTelicii TypOMHHBIX PacX0JI0MEPOB. Y CTPOUCTBO M MIPUHIIMIT pabOThl TYPOMHHOTO
UHJIYKTUBHOTO pacxojoMepa.

14. Axyctrueckue pacxogoMepbl. OCHOBHBIC TIOHATHS U OTIPEICIICHHS. Y CTPOWCTBO M MPHHIIUI pa0OThl YACTOTHOTO YIBTPa3ByKOBOTO
pacxozomepa.

15. YcTpoiicTBO M IpHUHIKIT paboThI (a30BOT0 YABTPA3ByKOBOTO pacxojoMepa.

16. YCTpOWCTBO M MPUHIMIT Pa0OTHI UIMITYJILCHOTO  YIIBTPa3ByKOBOT'O pacxojoMepa.

17. TIpeoOpazoBatens pacxoja Buxpeakycruueckuii Tuna Metpan 300TIP. YcTpoiicTBO U IPUHIUIT H3MEPEHHS PAcXo/1a.

18. CocTaB NpOMBIIUICHHOTO [a30aHAIN3aTOpa: YCTPOICTBO NPoOO-NOATOTOBKY, IPUEMHUK U U3MepUTeNbHOro npudop. Hasnauenue.
TepMOMarHUTHBII METO] H3MEPEHNS KOHLICHTPAIIMU KHCIOPOAa B ra30BOi cMecH. [IprHIMIT pabOTHI TaTYMKa ra30aHann3aTopa,
BBIIIOJIHEHHOT'O B BUJIE KOJIBIIEBOM KaMephl ¢ MONEPEUHOM epeMbIUKO B BUJIE CTEKJISTHHON TPYOKH.

19. Omnpenenenue coxepkaHus KUCI0POa B MHOTOKOMIIOHEHTHBIX ra30BbIX cMecsAX. KoMIeHcalmoHHO-MOCTOBas cXeMa.
TepmoMarHuTHsIH razoananuzarop MH5122-1. Cxema anexTpuieckas ra3oaHain3aTopa, cxema npoOooTOOpHOTO YCTPOUCTBA.
[puammn paboTe.

20. TepMOKOHIYKTOMETPHYECKHIH METOJ aHanu3a razoB. OCOOCHHOCTH MPUMEHEHHUSI METO/1A [T MHOTOKOMITOHEHTHBIX ra30BbIX
cMmeceil. MocToBasi cxema u3MepeHHsl OTHOCUTENbHO TeIIonpoBoIHOCTH. KoMITeHCallmoHHO-MOCTOBas cXeMa IEPEeMEHHOT0 TOKa
(xoMmapaTop HaIPsDKEHUS).

21. OCHOBBI pabOTHI ONITHKO-aKyCTHIECKUX ra30aHann3aropoB. OyHKIMOHABHAS cXeMa IBYXKaHAJIBHOTO ONTHKO-aKyCTHIECKOTO
ra30aHaIN3aTOPa C HETIOCPEACTBEHHBIM OTCUETOM. [IpuHIUT paboThI.

22. TepmoxuMudeckre razoanann3aTopbl. OCHOBBI TEPMOXMMHUYECKOTO METOa u3MepeHni. CxemMa TepMOXHUMUYIECKOTO
ra30aHaIN3aToOPa, B KOTOPOM UCTOb3YyeTcs 3G (EKT B3auMOAECHCTBYUS aHATM3UPYEMOTr0 KOMIIOHEHTA ¢ KaTaau3aropoM. IIpuHmn
paboThL.

23. OcHoBsl u3Mepenus pH pacTBopoB. MeTo1bl U3MEPEHNUS: KOJIOPUMETPUIECKUM, SMEKTPOMETPUIECKUI, KOHAYKTOMETPHUECKUI.
ranbBaHoMeTpudeckuil. ['anpBanomeTpuyeckuit Mmeros u3mepenus pH. Cxema paboTsl 31eKTpoJHO cucteMsl. [IpoMblnieHHbIE
CHUCTEMBI UBMCPCHUS pH PaSHOBI/IZLHOCTI/I HU3MCPUTCIIBHBIX 3JICKTPOIOB.

24. ®u3uyuecKuil MPUHIKI U3MEPEHHs KOHLIEHTPAIUU pacTBOPOB. V3MepHTeIbHbIE CXeMbl KOHTAKTHBIX KOHIIEHTPAaTOMEPOB: €
MIEPEMEHHBIM PE3UCTOPOM, C KUIKOCTHOM TeMEpaTypHOI KOMIIEHcalUel, ¢ TEPMOPE3UCTOPOM. beCKOHTaKTHbIE KOHLIEHTPATOMEDBHI.
Cxema MHIyKTHUBHOT'O KOHJYKTOMETPHUYECKOTO JaTYUKA C )KUAKOCTHBIM BUTKOM. [TpuHIMI paboThl.

25. TTpuHIMIT H3MEPEHNS IUIOTHOCTH PAacTBOPOB. PaIMON30TONHEIN CIIOCO0 W3-MEPEHHS INIOTHOCTH PACTBOPOB. Y CTPOICTBO H
IPUHLMI paboThl ioTHOMepa [1P-1036.

5.2. TeMbl NHCHMEHHBIX PadoT

[TnanoM nperycCMOTPEH KypCOBOM MPOEKT.
Temaruka KypcoBBIX IPOEKTOB

B cenpmom cemecTpe npenycMoTpeHa KypcoBasi pabota «Pa3zpaborka cucremsl apromatinueckoro koHTpoist (CAK) rexnonmoruyeckoro
napametpay. PaboTa BkitodaeT:

[] ompcaHne TeXHOJIOTHYECKOTO Tpoliecca, TIOCTAaHOBKY 3aJaul KypcoBO# paboTHI (B H3MEPseMOTO TapaMeTpa 1 JUAIa30H ero
HU3MCHCHHUS, TIOTPCITHOCTD H3MepeHHﬁ, JAJIBHOCTB I€pe€aavn JaHHBIX Ha }II/ICHCT‘{CPCKI/Iﬁ l'IyHKT);

[ pazpaboTka cTpykTypHOii cuctreMbl CAK;

[ BoiGOp komnoHenToB CAK (nepBuuHbIi MpeoOpa3oBaTeib, KOHTPOJLIEP);

[ pacuer norpemnocta CAK;

[ pa3paboTka cxembl dJIeKTpHUecKor nojakaoueHui snementoB CAK.

5.3. ®oH1 OLIEHOYHBIX CPEACTB

5.4. IlepeyeHb BUI0B OLIeHOYHBIX CPEACTB

TekyIluidi KOHTPOJIb YCIIEBAEMOCTH — 0OBbEKTHBHAS OLICHKA YCHINI CTYACH-TOB OYHOU (opMbI 00yUeHHSs B TPUOOPETCHUN 3HAHHH B
XOJIe ceMecTpa, coOMmoIeHuss MU y4eOHOTO rpaduka, onpeieieHue CTEIIeHH OCBOCHUS TPOrpaMMBbl YUeOHOM AUCIUIIIIHHBL.




emsro

Texymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS B IPYINAX CTYACHTOB 04HOH (opMbl 00ydyenus. OH BKIIIOYAET: YCTHBIH ONPOC Ha
JIEKLIUSX, IPOBEPKY JOMALIHUX 3aJaHUH, pacueTHO-TpadIecKuX paboT; 3alIUTy OTAEIBHBIX 1a00paTOPHBIX paboT; KOHTPOJIb
CaMOCTOSATENbHON pabOThI CTYAEHTOB.
Texymuii KOHTPOJIb YCTIEBAEMOCTH CTYJEHTOB OCYILECTBIIETCS TOCPEACTBOM BBICTABICHHS OLEHOK MO MATHOAIUILHOM CHCTEME.
PesynbTaThl TEKyIEro KOHTPOJISL yCIEBAEMOCTH CTYIEHTOB (PUKCUPYIOTCS B paboydeM >KypHaje MpernoaBaress U JOBOAATCS 10
CBeleHUs yueOHO-MEeTOINUEeCKO KOMUCCHH (aKylbTeTa, 3aBeyIoIero kageapoi, 3a KOTOPO 3aKperuieHa AUCIUIUINHA, U
3aBeJlyIOIIETo BhITyCKaroLel kaheapoit.
IMpomexxyTouHas aTTecTanys (0 OKOHYaHHH CEMECTPA) SBIISIETCS Cle-TyIOINM MOCIIe TEeKYIIei aTTecTallii ypOBHEM KOHTPOJIS
ycIeBaeMOCTHU cTyAeHTOB. OHa BKIIIOYAET cady 3a4éTa BO BpeMs 3a4ETHOI HeJjeH 110 OKOHYaHUU NIEPBOr0 CEMECTpa U3ydeHUs
JCIIUIUTMHEI ¥ 9K3aMEHOB BO BPeMsI 9K3aMEHAIIOHHON CECCUU CTYAEHTAaMH OYHOM ()OPMBI OOYUESHHUS WK BO BpeMs yueOHO-
9K3aMEHALMOHHON CECCHH CTYACHTaMHU 3a04HOI (popMbI 00yUEHHS 110 OKOHYaHUHM BTOPOTO CEMECTpa U3YUeHHs! JUCIUILTHHBL.

HpOMe)KyTO‘IHOﬁ aTTecTalunu CTYACHTOB  ABJIACTCA KOMIUICKCHAA U 00BEKTHBHAS OIICHKAa Ka4€CTBa YCBOCHUA MU

M3y4aeMOil JUCIMILUIUHBI, YMEHUS IPUMEHSITh MTOJMYICHHBIC 3HAHUS JIJIsI PEIICHHS MPAKTHYECKUX 3a]1a4 IPH OCBOSHUU OCHOBHOM
00pa3oBaTeNIbHO MPOrpaMMBbI BBICIIETO TPO(ecCHOHATLHOTO 00pa30BaHMsl.
J1J1s1 MOArOTOBKHU K MPOMEKYTOYHOM aTTeCTalluK CTYICHTaM PEIOCTABISAETCS CTUCOK BOMPOCOB, BHIHOCUMBIX Ha 3a4eT (IK3aMeH).

6. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

ABTODEI, COCTaBUTEIHN 3ariaBue, pa3MenieHne WznarensctBo, rox | Komuu-Bo
JI1.1 |Kapnos A.T. TexHuueckue u3MepeHus u npudopsl. Bubponusmepenus u Hopunsck, 2004 47
BUOPOJHArHOCTHKA: Yuel. mocobue
JI1.2 |Cxuprmanze A. T, Mertponorus, craHapTU3aK U TEXHUYECKIE H3MEPEHUS: Crapsrit Ockodn: 3
Pagxesuy . M. JgonyieHo YMO By30B B KauecTBe yUeOHHKa AT CTYLEHTOB THT, 2014
BY30B
6.1.2. JlononHuTeIbHAS JIUTEPATYpPa
ABTODEI, COCTaBUTEIHN 3ariaBue, pa3MenieHne WznarensctBo, rox | Komuu-Bo
JI2.1 |Cxuprmanze A. T, Mertposorusi, cTaHgapTH3alKs 1 TEXHUUECKUE U3MEPEHHS: Crapsrif Ockodn: 10
Pankesuu S1. M. yueOHHUK 1JIs1 By30B THT, 2010
JI12.2 |Mouanos B./1., Mertponorus, craHIapTU3aMA U cepTUDUKALIHS. Crapsrii Ockod: 3
[Toronun A.A., B3anmosamensemocTs u TexHuueckue uamepenus: gomymeno | THT, 2015
Cxuptnanze A.T'. YMO By30B B Ka4ecTBe y4eOHHUKA /IS CTYACHTOB By30B
6.1.3. MeTtoguueckue pa3padoTku
ABTOpBI, COCTAaBUTEIH 3arnaBue, pa3MelieHHe WznarensctBo, rox | Komnu-Bo
JI3.1 |coct. B.W.I'opsues; B3anmo3aMmeHseMOoCTbh, CTaHIAPTH3ANNS U TEXHUIECKHE Hopunsck, 1991 4
3aBon-BTy3 npu HI'MK [u3mepenus. Haznauenue nocaiok TUIOBBIX COCMHEHUNH: METOA.
yKa3aHUs K MPaKTHYECKUM 3aHATHSM JUIS CTyeHTOoB crietl. 1703,
1504 Bcex ¢opm 00yueHus
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJJEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"
D1 |Dnexrponnsrit katanor HTMU  http;//biblio.norvuz.ru
6.3.1 IlepeyeHs NporpaMMHOro odecneyeHust
6.3.1.1|MS Windows 7 (Homep suen3un 62693665 ot 19.11.2013)
6.3.1.2|MS Office Standard 2013 (Homep munensun 62693665 ot 19.11.2013)
6.3.2 Ilepeyenb HHGPOPMAMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|Onexrponnas bubmoreka Jquccepranuii PI'B: ToroBop Ne60-223/15.04 ot 27.08.2015r.
6.3.2.2[«ZNANIUM.COM» OOO uznarenbctBa « MTHOPA-M»: Torosop 1216-36C ot 15.04.2015r.
6.3.2.3|«e.lanbook.com» OOO «H 3narenbcta Jlanb» Jorosop Ne 48 ot 15.04.2015r.
6.3.2.4|«eLIBRARY.RU» OO0 «PYHDb»: loroBop NeSU-16-05/2015r. ot 06.05.2015r.
6.3.2.5|000 «Mudpopmanmonnas kommnanus «I'apant-Ky6ans»: JJorosop Ne62-2016 ot 01.03.2016r.
6.3.2.6|nexTponHbIe pecypcbl m3narensctBa «Elsevier: Scopus, ScinceDirect, FreedoomCollection: CornacHo coryameHnuto o
coznaanu Koncoprmyma «Hayano-uccienoBatensckas qesitensHocTh By30B FOra Poccnmy
6.3.2.7|CnpaBouHo-nipaBoBas cuctema «['apanty OO0 «Mup-Hudopm»: Tororop NedV-2003r. ot 29.05.2003r.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIST)
7.1| s peanuzanyu 00pa3oBaTeIbHOTO MPOLIECCa UCTONB3YIOTCS 8y UTOPUH:
7.2|* Ayauropus i uTeHus Jekuuit — aya. 507.




7.3|* KoMIbroTepHBI# KIacC 1Sl BBIMOJIHEHHS pacyeTHO-TpauIecKux paboT U MPOBEICHNUS BCEX BUOB KOHTPOIBHBIX
MEPOIPHUITHN C TIOMOIIBI0 KOMIIBIOTEPHOTO TeCTUpOBaHus — aya. 503.

7.4|* BupryanbHas 1a0b0opaTopus AJsl IPOBEACHHUS J1a00paTopHBIX paboT B ay. 503.

7.5|¢ JJaGopaTopus «MeTpoJOruu 1 HHTEIUICKTYanbHbIX puoopoB KUIT u Ay, ayn.19

7.6

7.7|IlepeyeHb TEXHUYECKUX CPEICTB O0yUEeHUS:

7.8

7.9|1. JTaboparopHsblii cTeH] «JaTUNKN TaBICHUS.

7.10(2. JTabGopaTopHsIii cTeH ] «IaTYMKKH TEMIIEPaTyphI»

7.11|3. JJabopaTopHslil cTeHa «laTuuKH pacxoaar»

7.12|4. JTabopaTopHBIil cTeH] «/laT4YuKH TeMIepaTypb»

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHUTIIMHBI (MOY JIST)

[TnanupoBaHue U OpraHU3alus BpEeMEeHH, HEOOX0AUMOTO JIJIsl U3YUEHHS JUCIUTLTHHbI

Ba)kHBIM yCIIOBHEM YCIIEITHOTO OCBOCHUSI TUCLUILIHHEI SBISIETCS CO3AaHIe CHCTEMBI TPABIIILHOM OpraHU3aIlK TPY/a, MO3BOJISIOMEeH
pacipenesuTs yueOHyI0 Harpy3Ky paBHOMEPHO B COOTBETCTBHHU ¢ IpahKoM 00pa30BaTENbHOro Mpouecca. bosbryio MoMoIk B 37TOM
MOXeET OKa3aTh COCTaBJIEHHE IUIaHa PadOTHI Ha CEMECTp, MECSII, He/IeII0, IeHb. Ero Hannune mo3BOJMT ITOTYNHUTE CBOOOIHOE BpeMs
LeJIsiM yueObl, TpyauThes 6osee yenenrHo u 3 dexrusHo. C Beuepa Bcerna Halo pacipeaessaTh padoTy Ha 3aBTpalllHUH JIeHb. B KoHIe
Ka)KJJOTO0 JIHS 11e71eCO00pa3Ho MOABECTH UTOT PaOOTHI: TIIATENLHO IIPOBEPHUTH, BCE JIM BHIOJIHEHO 110 HAMEUEHHOMY IUIaHy, He ObLIO JIn
KaKUX-T00 OTCTYIUICHHH, a €CJIU OBbLIH, TI0 KaKOW MPUYHMHE OHHM MPOH30MLIH. HY)KHO OCYIIECTBIISATH CAMOKOHTPOJIb, KOTOPBIN
SIBIISIETCS HEOOXOJMMBIM YCIIOBHEM YCIIEIIHOM y4eObl. Ecin 9T0-TO 0CTanoch HEBBIOJHEHHBIM, HEOOXO0AUMO H3BICKATh BPEMS IJIs
3aBEpIICHHUS 3TOW YacTh paboThI, HE YMEHbIIIass 00beMa HeJIeBHOTO TU1aHa. Bee 3aaHus K 1a00paTOPHBIM paboTaM, a TaKXKe 3a1aHusl,
BBIHECEHHBIE Ha CAMOCTOATENIbHYIO paOb0TY, PEKOMEH IyeTCsI BBIIIOJIHATH HEMOCPEACTBEHHO MOCIIE COOTBETCTBYIOIICH TEMBI
JIEKIMOHHOTO Kypca, YTO CHOCOOCTBYET JTyUIIeMy YCBOSHHIO MaTepHala, 03BOJSIET CBOSBPEMEHHO BBISIBUTH U YCTPAHUTD «IIPOOEIIBD)
B 3HAHMAX, CUCTEMATU3UPOBATh paHee MPOIICHHBII MaTepHal, Ha €ro OCHOBE MPHUCTYIIUTH K OBJIAICHUIO HOBBIMH 3HAHUSMU U
HaBBIKAMHU.

Cucrema 00y4eHHsI OCHOBBIBACTCS Ha PAIIMIOHAJIBHOM COYETaHUH HECKOJIBKUX BUAOB YUC€OHBIX 3aHATHI (B IEPBYIO O4epe/ib, JICKIUI 1
1abopaTOPHBIX), paboTa HaJ KOTOPBHIMU 00JIaaeT ONPEeIeHHOH CIIen(pUKOI.

[ToaroroBka K JeKIUSIM

3HAKOMCTBO C JUCHHIUTMHON MPOUCXOJMT YKe Ha MEPBOM JIEKINH, TAe OT CTYAEHTa TpeOdyeTcsl He MPOCTO BHUMAHKE, HO U
camocTosTeNbHoe oopmiieHre KoHcnekTa. [Ipu paboTe ¢ KOHCIIEKTOM JIGKLIMH HEOOXOIUMO YUUTHIBATh TOT (JaKTOP, YTO OJTHH JICKIIUH
JIAFOT OTBETHI HAa KOHKPETHBIE BOMPOCHI TEMBI, APYTHE — JIUIIb BBISBIISAIOT B3aUMOCBSI3H MEXIY SBICHHSIMH, TIOMOTast CTYICHTY ITOHSTh
IITyOMHHBIE TIPOLIECCHI PA3BUTHS U3y4aeMOro MpeMeTa Kak B UCTOPUH, TaK M B HACTOALIEE BPEMSI.

KoHcnekTpoBaHue JEKIUIA — CIIOXKHBINA BHI] By30BCKOH ayIHTOPHON pabOoTHI, MPEANOIaraolii HHTEHCHBHYIO YMCTBEHHYIO
JIeSITeTIbHOCTD CTyeHTa. KOHCIEKT sIBJISIETCS MOJIE3HBIM TOT/A, KOT/Ia 3aIHCaHO CaMO€e CYLIECTBEHHOE U CIIEIaHO 3TO CAMUM
oOy4atomumces. He Hamo cTpeMuThCS 3amucarh JOCIOBHO BCO JEKIHI0. Takoe «KOHCTIEKTHPOBAHUE» MPUHOCHT OOJIBIIIE Bpea, YeM
nosb3el. IlenecooOpa3Ho BHauasie HOHATH OCHOBHYIO MbICIIb, M3JIaraeMylo JISKTOPOM, a 3aTeM 3amnucath ee. JKenaTenpHo 3anuch
OCYILIECTBISITH HA OJHON CTPAHMIIE JINCTA WIIM OCTABIISS MOJISI, HA KOTOPBIX MMO3HEE, IPU CAMOCTOSITENILHOH paboTe ¢ KOHCIIEKTOM,
MOJKHO CJIeJIaTh JIOTIOJHUTEIILHBIE 3aIMCH, OTMETHTh HETIOHSATHBIE MECTA.

KoHcHeKkT neKuuu JTydine moapasAesisiTh Ha MYHKTHI, COOMI0Aast KPaCHYIO CTPOKY. DTOMY B OOJIBIION CTEIIeHH OyIyT CIOCOOCTBOBATh
BOTIPOCHI TUIaHA JICKIIMH, MTPEUI0KEHHbIE rpenogaBareisiM. Cieayer oOpanate BHUMaHHE Ha aKLEHTHI, BBIBOJIBI, KOTOPHIC JIEIaeT
JIEKTOp, OTMeYast HanboJiee Ba)KHbIE MOMEHTHI B JICKIMOHHOM MaTepuaje 3aMeYaHHAMH «BaXKHOY», «XOPOLIO 3aIOMHUTH» U T.1I.
MOXHO J1eNaTh 3TO ¥ ¢ TOMOUIBIO PA3HOIBETHBIX MAPKEPOB MU PYYEK, OAUEPKUBAsI TEPMUHBI U OTIPECIICHHUSI.

LesrecoobOpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpallleHuH, abOpeBuaTyp n cuMBoiioB. OiHaKO NpH JanbHeei padore ¢
KOHCIIEKTOM CHMBOJIBI JIY4III€ 3aMEHUTh OOBIYHBIMHU CJIOBAMH ISl OBICTPOTO 3pUTEIHHOTO BOCIIPHSITHS TEKCTA.

Pabotast HaJ1 KOHCIIEKTOM JISKIHH, BCer/ia HeOOXOAMMO HCIIOJIb30BaTh HE TONBKO YIEOHUK, HO M TY JIUTEPATYPy, KOTOPYIO
JTOTIOJTHUTENIBHO PEKOMEHI0BAN JIEKTOp. FIMEHHO Takasi cepbe3Hasi, KpOIOTINBast paboTa ¢ JIGKIMOHHBIM MaTepHAIOM TO3BOJIUT
TIIyOOKO OBJIAJIETh TEOPETUIECKIM MATEPHAIIOM.

IToaroroBka k MPOMEXYTOYHOH aTTeCTALUM

ITpu moAroTOBKE K MPOMEXYTOYHOM aTTecTaluy 1eaecoo0pasHo:

- BHUMATEJIbHO U3Y4YUTh NI€PEUYEHb BOIIPOCOB U ONPENEINTh, B KAKMX UCTOYHUKAX HAXOJSTCS CBEIEHUS, HEOOXOIUMBIE 71 OTBETA Ha
HUX;

- BHUMATCJIbHO MPOYUTATh pCKOMCHIOBAaHHYIO JINTECPATYPY,
- COCTaBUTBb KPATKUE KOHCIICKTbI OTBETOB (l'IJ'IaHBI OTBeTOB).

MeTtonuaeckne ykazaHus AJ1s IpernoiaBaTesneit

PexoMeHayeMbIe CpeacTBa, METOIbI 00yUeHH s, CIOCOObI yIeOHOH AEATENFHOCTH, MIPUMEHEHUE KOTOPBIX Il OCBOCHHUS] KOHKPETHBIX
MoJyJiel pabouel yueOHoit mporpamMmbl Haubosee 3PPEKTHBHO:

— 00y4eHHe TEOPETUUECKOMY MaTepUany peKOMEHAYETCsl OCHOBBIBATh Ha OCHOBHOMW U JIOTIOTHUTEILHON JTIUTEPAType, U3AaHHBIX
TUIOTPa)CKUM HIIH 3JIEKTPOHHBIM CIIOCOOOM KOHCIIEKTAaX JIEKIHH; pEKOMEHAYETCSI B Havale CeMeCTpa 03HaKOMHUTE CTYICHTOB C
MPOrpaMMO TUCHUILIAHBI, TIEPEYHEM TEOPETUUESCKUX BOIPOCOB ISl TEKYILETO MPOMEXKYTOUYHOTO U UTOTOBOTO KOHTPOJIS 3HAHUIL, 4TO
OPHEHTHPYET U MOOIIPUT CTYACHTOB K aKTUBHOW CaAMOCTOSTENLHOI paboTe;

- PEKOMEHYeTCs IPOBOAUTD JICKIIMOHHBIE 3aHATHUS C CIONB30BAHIEM MYJIbTUMEINHHON TeXHUKH (TpoekTopa). Ha mepBom




3aHITUH J0 CTYACHTOB JOJDKHBI OBITh JIOBEICHBI TPEOOBAHMUS K OCBOCHHIO Pa3/IeioOB AUCIMIUIMHBI, TIPABUIIA BBIMOIHEHHS U CIa4U
nabopaTopHOii paboThl, MHAUBUAYAILHOTO 3a1aHus (poBepouHoii padotel) (U3/I1P), nepevyeHs peKkOMEHAYEMOH JTUTEpaTypBhI.
JKenaTensHO mpoBeCcTH 0030p TeM, KOTOPBIE OYAYT H3YYEHBI B TEUCHHUE CEMECTPA C TeM, YTOOBI CTYCHTHI 00JIee 0CO3HAHHO
TOJIXO/TUJIN K BBITIOJHEHHIO CaMOCTOATENILHON paboThl U BeinoiaHeHus: U3/TIP. Takxke yacTh 3aHATHI TPOBOJASATCS B aKTHBHOH 1
UHTEpaKTUBHOII (opMme.

YueOHbIH nporecc, OMUPAOLIUNCS Ha UCIIOIb30BaHNE HHTEPAKTHBHBIX METOAOB 00YUSHHMSI, OPTAaHU3YETCS C YUYETOM BKIIOUCHHOCTH B
MpOIIeCcC MO3HAHMUS BCEX CTYCHTOB IPYIIbI 63 HCKIroueHus. COBMECTHAs ISSITENbHOCTh 03HAYALT, YTO KaXKIbIii BHOCHT CBOM 0COOBII
WHIMBHUAYaJIbHBIN BKIIAJ, B X0J€ paOOTHI UIeT OOMEH 3HAHUSAMH, HAESMH, CIIOCO0aMH AesTeabHOCTH. OpraHu3yoTcs
WHIMBHAYaJbHAs, TAPHAS U TPYIIOBasi paboTa, UCIOB3yeTCsl IPOSKTHAsI paboTa, POJICBBIE UTPhI, OCYIECTRIAETCS paboTa ¢
JIOKYMEHTaMH ¥ PAa3THIHBIMH UCTOYHUKAMH HH(MOPMAIIMH U T. 1.

WHTepaKTHBHBIC METO/Ibl OCHOBAHBI Ha MPUHIIMIIAX B3aHMOJICHCTBHS, AaKTHBHOCTH 00y4aeMBbIX, ONIOPE Ha TPYIIIOBOH OIIBIT,
00s13aTenbHOM 0OpatHoii cBsi3u. Co3naercs cpena 00pa3oBaTeIbHOTO OOLICHHUS, KOTOPAask XapaKTEPU3YeTCsl OTKPBITOCTHIO,
B3aUMOJICHCTBHEM YYaCTHUKOB, PABEHCTBOM X apryMEHTOB, HAKOIJICHHEM COBMECTHOTO 3HAHHMS, BO3MOKHOCTBIO B3aUMHOU OI[CHKU
U KOHTPOJISL.




