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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM ToJTy Ha 3acefaHuu kapeapel Duznku

[Iporokonm ot 20 . Ne
3aB. kadenpoii .M. donrymux

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojiy Ha 3aceqanuu Kapeapsl Du3UKU

[Iporokonm ot 20 . Ne
3aB. kadenpoii .M. donarymux




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

OcHoBHas 1enb AUCUUTIIHHBL «COBpEeMEHHbBIE CPEJICTBA KOHTPOJIS KauecTBa
MIPOJIYKIIMK U aBTOMATHU3AIMH U3MEPEHU» (HOpMHUPOBAHUE BHICOKOTO MPO(PECCUOHAIBHOTO
YpOBHSI MariCTPOB 10 BOIPOCAM HCIIOJIb30BAHUS B IPOU3BOJICTBEHHBIX MPOIIECCcax
COBPEMEHHBIX CPEJICTB KOHTPOJISl KayecTBa METANIONPOAYKIIUHU, O0ecrieueHrsl He00X0JMMON
3¢ (HEeKTUBHOCTH U3MEPUTEIHHBIX CUCTEM U IOCTOBEPHOCTU KOHTPOJIS 3a CUET
aBTOMATHU3AlIMK U3MEPEHUH, IJIAHUPOBAHUS TTOCTOSIHHOTO YIYULICHUS U3MEPUTEIbHBIX
CHCTEM.

3amayamMu U3y4YeHHs TUCUUIUIMHBI SBJsieTCs (pOpMHUpPOBaHHE Y CTYACHTOB KOMILIEKCa
3HAHUU MO CIEAYIOUINM pa3/ienaM JUCIUILINHBIL:

- METO/IbI U CPEJICTBA MOIyUYEHUSI U3MEPHUTENbHON HH(OPMALIUK ITPU ABTOMATHYECKOM
U3MEpPEHUH U KOHTPOJIE;

- XapaKTepUCTUKHU CPEJCTB U3MEPEHUS,

- MUKPOTPOILIECCOPHAsI TEXHUKA 1 KOMILJICKCHI;

- cpencTBa oOMeHa nHpopMaIueil B aBTOMaTHYECKUX CPEJICTBAX U3MEPEHUH,
KOHTPOJISI U UCTIBITAHUN;

- BUpPTyaJbHble HH(OPMAIIMOHHO-U3MEPHUTENbHBIE TPUOOPHI (KOMILJIEKCHI);

- pa3paboTKa MEpONPUATUN U BHIMOTHEHUS 3a/IaHUH 10 TOBBIIICHUIO U KOHTPOJIIO
KauecTBa MPOAYKIHUH.

2 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

Juctuminna CoBpeMeHHbIE CpeIcTBa KOHTPOJISI KaueCcTBA MPOAYKLIUU U
ABTOMATH3AIIMs K3MEPECHUI BXOJUT B 0053aTEIBHYIO YacTh Y4€OHOr0 IIaHa
00pa3oBaTeNbHON MPOTPAMMBI.

JUsst u3yveHus: AUCUUILIMHBI HEOOXOAUMbI 3HAHHs (YMCHUSI, BIIA/ICHHSN),
copMHUpPOBaHHBIE B PE3YJIbTaTE H3YUYECHHS AUCIHUILIHH/ TIPAKTHK:

MGTOI[OJ'IOFI/UI N MCTOABI HAYUYHOTO UCCJICIOBAHUSA

Hane:kHOCTh TEXHHUECKHX CUCTEM

WupopmaninoHHast moaaepkKa >KU3HEHHOTO IIUKJIa MPOTyKIIUI

MeTtponoruyeckoe obecriedeHue TEXHOIOTHIECKUX CHCTEM M ITPOM3BOCTBA
IPOTYKIIUH

3HaHus (YMEHUs, BIa/IeHNUs ), TOTYYEHHbIE IPU U3yYEHUU JaHHOM TUCIUIUINHBI
OyayT HEOOXOAUMBI JJIsl U3YUYEHUS JUCIUILINH/TIPAKTHK:

CoBpeMeHHbIE METO/Ibl aHAJIN3a CTPYKTYPHI U CBOWCTB METAJIJIOB U CILIABOB

OCHOBBI TEOpPHHU IKCIIEPUMEHTA

OCHOBEBI HAay4YHBIX I/ICCJ'ICI[OBaHI/If/’I, opranm3anys 1 IMIaHUPOBAHUC SKCIICPUMCHTA

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHu s

B pesynbrare ocBoeHus nucuuIuinebl (Moayis) «CoBpeMEHHbBIE CPEACTBA KOHTPOIIS
KayecTBa MPOJYKIMH U aBTOMATU3aLUsl U3MEPEeHHiD» 00ydaronuiics JomKeH 001a1aTh
CIIEYIOIMMU KOMIIETEHIIMSIMMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHKEHUS KOMIICTCHIIN

OIIK-2 CnocobeH GpopMynupoBaTh 3a/1a4i B 00JIACTH CTAHIAPTU3ALUU U METPOJIOTHUECKOTO
obecreyeHrs 1 000CHOBBIBATh METOBI MX PEHICHUS

OIlK-2.1 [Tpou3BOIUT MOUCK, CUCTEMATU3HPYET U 000011aeT HHPOPMALIHIO U
OTIBIT B O0JIACTH CTaHJIAPTHU3AIMHI U METPOJIOTHYECKOT0 00ecreueHus
OIlK-2.2 dopmynupyeT 3a1a4 B 00JIACTH CTaHIAPTU3AINH U METPOJIOTHUECKOTO

o0ecrieyeHns 1 000CHOBBIBAET METOIbI MX PEHICHUS

OIIK-3 CnocoOeH caMOCTOSITEILHO PeIaTh 331a4H CTAaHIAPTU3ALUN U METPOJIOTHUECKOTO
oOecrieyeHus Ha 6a3e MOCIEAHUX TOCTH)KEHUI HayKH U TEXHUKHU




OIIK-3.1

CaMOCTOSTENBHO pelIaeT 3a1aui CTaHJapTH3aUH U METPOJIOTHYECKOTO
oOecrieyeHus Ha 0a3e MOCIEAHUX JTIOCTHIKCHUH HAYKH U TEXHUKU

OIIK-3.2

OneHuBaeT pe3yabTaThl HAYYHO-TEXHUYECKUX Pa3padOTOK 10
COBOKYITHOCTH METO0JIOTUYECKUX MPU3HAKOB JUII BEIOOpa
ONTUMAJIbHBIX PELIEHHUH 110 COBEPILIEHCTBOBAHUIO CYLIECTBYIOIINX
METOJIOB MCIBITAHUS U KOHTPOJIS

OIIK-6 CriocobeH yrpaBiisiTh MPOIECCaMH 0 KOHTPOJIIO COOIIOICHUS HA TIPEATPUITHH
METPOJIOTHYECKUX TpeOOBaHUMN

OIIK-6.1 JleMOHCTpHpYET 3HaHUS COBPEMEHHBIX TPEOOBAaHUHN K TEXHUYECKUM
M3MEpPEHUSIM, cr1oco0aM M CpeICTBaM KOHTPOJISI HA PEPUITHH

OIIK-6.2 [IpumeHsieT MeTo bl aHaJIN3a U COBEPIIEHCTBOBAHUS METPOJIIOTMYECKOTO
oOecrieueHns Ha IPEIIPUITHH [Tl TOCTHXKEHUS O0JbIeit
7 (HEKTUBHOCTH TEXHOJOTHYECKUX MPOLIECCOB

OIIK-6.3 ITpoBOAMT MOHUTOPHUHT COCTOSIHUS IPOU3BOACTBA U IIPOLIECCOB I10

KOHTPOJTIO COOJTFOJICHUST METPOJIOTHYECKUX TPEOOBAHUH, BBISBIISICT
HECOOTBETCTBHUA B O6€CH6‘ICHI/II/I KOHTPOJBbHO-U3MCPUTCIIbHBIMU 1
HCIBITATCIIbHBIMU CPCACTBAMHA U pa3pa6aTLIBaeT MCPOIPUATHA 11O
YCTPAHEHUIO ITHX HECOOTBETCTBHIMA




4. CTpyKTypa, 00HEM U cOlepKaHue TUCHUTILIHHBI (MOTYJIs1)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

qHCIIe:
— KOHTaKTHas pabora — 39,2 akaj. 4acos:

— aynuTopHas — 36 akaj. 4acos;

— BHeayauTopHas — 3,2 akKaJl. 4acoB;

— camocTosTenbHas pabora — 33,1 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas = o
KOHTaKTHas paboTa E z Dopma TeKyIEero
o
Pasen/ Tema 5 (B akan. 4acax) s X Bun KOHTPOJIS Ko
g 5 G | camocToATeNbHOM |  ycneBaeMoCTH U
JUCLUATUINHBI 3 [~ . | xommerenuuu
O O & paboThI IIPOMEKYTOYHOM
na6. | mpaxr. [ € &
Tlek. . 1 28 aTTeCcTallu
3aH. 3aH. | O &
1. Pazpmen 1
1.1 OO6wmue BOIPOCH
aBTOMaTHU3aLUH1 U3MEPEHHH,
KOHTPOJIS U UCIIBITAHUH.
3aga4un 1 KOMIOHEHTHI
CHCTEM aBTOMATH3AINU
W3MEPEHU, UCTIBITAHUN U
KOHTpOJIL. ABTOMAaTH3aLUs
U3MEPUTEIHHOTO IPOoIiecca.
OO0001IEHHBIE CTPYKTYPHBIE CaMOCTOSTEIBHOE
CXEMBbl aBTOMAaTHYECKUX M3VUCHMG VYerHbIl onpoc. OIK-2.1
CPEeICTB U3MEPCHHUH. 2 4 2 6 qy:&_[oﬁ ITpoBepka OTIK 2' 2’
ABTOMaTHYECKUI KOHTPOIIb. M KOHCIIEKTA. '
JUTEPATYPBHI.
OCHOBHBIE KOMITOHEHTBI
CTPYKTYP aBTOMAaTHYECKHX
CPEICTB U3MEPEHUN U
KOHTpoJIsL. MeTos! u
CpeZCTBA MOJTyYCHHUS
U3MEPUTEIILHON
nHPOPMAIH TIPU
ABTOMaTHIECKOM
W3MEPEHHH 1 KOHTPOJIE.
HWroro o pazneny 4 2 6
2. Paznen 2
2.1 XapaKkTepucTUKU
N CamocrosTensHoe
CpeICTB U3MEPEHUH. HBVACHIC
CraTtuueckue 1 yqy:6Hoﬁ
MHaMIYECKUE .
ia AKTEPHCTHKH CPECTB JUTEpaTyphl VYerHbIi onpoc. OIIK-2.1,
1/131[\)/16 erPII‘/'I e Bﬁqmﬂe 2 2 4 5,7 ITonroroBka [IpoBepka OIIK-2.2,
P - ep BBIITOJIHEHHUIO J1a0. KOHCIIEKTa. OIIK-6.2
U3MEpUTEIIbHBIC
paboTsl Nel.
npeoOpa3oBaTey. OdopmcHie
Hopmu ue
PMHPYIOII KOHCIIEKTA.

npeoOpaszoBaTenu




Bropuunsie

PETUCTPHUPYIOLIHE TPUOOPBI.

Wroro no pazneny

57

3. Pazgen 3

3.1 ABTOMaTHYECKHE
CpeICcTBa U3MEPEHNI
JIETEPMHHUPOBAHHBIX
ANEKTPUICCKUX U
HETEKTPUUECKUX BEITHMUHH.
Bri6op MeTona moctpoeHus
ABTOMaTHYECKHX CPEACTB
M3MEpEHH.

CamocrosTenbHOE
U3ydeHHE
yueOHO

JIUTEPATYPBI

VYerHbii ompoc.
[Iposepka
KOHCIIEKTa.

OIIK-6.1,
OIIK-6.2

Hroro no pazneny

4. Pasnen 4

4.1 CpencrBa oOMeHa
uH(opmaruei B
ABTOMATHYECKHX CPEACTBAX
U3MEPCHUH, KOHTPOJIS U
ucnbITaHni. Oprann3anus
CHUCTEMHOT0 HHTepdeiica.
Opranu3zanus
TPOTPaMMHOTO OOMeHa
uHpopmanmeit. [Ipumepst
HOCTPOCHHUS
ABTOMATHYECKHX CPEICTB
U3MEPECHUH M KOHTPOJIA C
MHKPOIIPOLIECCOPHBIM
yIpaBJeHHeM: IU(PPOBbIE
BOJIBTMETPBHI C
MHKPOIIPOLIECCOPHBIM
YIpaBICHUEM,
aBTOMAaTHYECKUH 1IM(PPOBOI
W3MEPHUTENb MOLHOCTH.
ITAIT u AIIIT

CaMOCTOSITENbHOE
U3y4YeHHE
yueOHOI

JIUTEPATyPhI
ITogroroBska k

BBITTOJTHEHHIO J1a0.
pabot Ne2.

OdopmiieHne

KOHCIIEKTa.
ITogroroBka k
3aIIUTE TEMBI

VYeTHbIH onpoc.
[IpoBepka
KOHCIIEKTOB.

VYcTHas 3ammra
TEMBI

OIIK-6.3,
OIIK-2.2,
OIIK-6.1

HWroro no pazaeny

5. Pa3nen 5

5.1 BupryansHbie
UH(OPMAIIMOHHO-
U3MEPUTEIbHBIE TPUOOPBHI.
OcHoBHbIe OHATHS. Ponb
MH()OPMAIIOHHBIX
nporieccoB. Buapl n
CTPYKTYPBI H3MEPUTEIbHBIX
MHGOPMALMOHHBIX CUCTEM
(MHC). OcHOBHBIE
kommonentsl UNC.
PasnoBugnoctu MUC:
MHorokaHansHas MC
TapajyieNIbHOTO IeHCTBUS;
MYJIbTUIUTMIUPOBAHHBIE
NC; ckanupyromme UC;
MHororoueunsie 1C;
MHoromepHslie 1C;
ANMpPOKCUMHUPYIOLIHE
WU3MEPUTEIbHBIC CUCTEMBI

(AUC)

CamocrosTenpHOE
U3ydeHHe
yueOHoM

JIUTEPATyPhI

[IpoBepka
WHAWBUAYAJIBHBIX
3a/a4

OIIK-2.1,
OIIK-2.2,
OIIK-3.1,
OIIK-3.2,
OIIK-6.3

Wroro no pazneny

6. Paznen 6




6.1 TenenzmepurenpHbIE

CamocTosATeIbHOE

CHCTEMBI, 0COOCHHOCTH U3ydeHHE
noctpoenus. CucTeMbl yaeOHO# [Iposepka
TEXHUYECKON THArHOCTHKH: JUTEPATyPHI WHIUBUAAYaJIBHBIX
MOCIIeIOBATENbHBI METO]; 3amaq
. OIIK-2.1,
KOMOWHAIMOHHBINA METO/I. 3 3 7,4 IoaroroBka K OIK-6.1
Cucrema pacrno3HaBaHUsI BBITTOJIHEHHIO VYcrHsbli ompoc. '
00pa3oB: 1eb, BEIOOP nabopaTopHO [IpoBepka
MapaMeTpoB, CTPYKTypHast paboThr Ne3. KOHCIIEKTa.
CXeMa CHUCTEMBI Odopmienne
pacno3HaBaHHs. KOHCIICKTa.
HWroro no pazaeny 3 3 7,4
7. Dx3ameH
7.1 Dx3ameH
Hroro no pazneny
Hroro 3a cemectp 18 18 33,1 DK3aMeH
Hroro no aucuuruinae 18 18 33,1 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

JIJ1st OCBOCHUS TUCITUTUIMHBI UCIIOJIB3YIOTCS TPEUMYIIIECTBEHHO TPAUIIHOHHBIC
00pa30BaTeNbHBIC TEXHOIOTHH.

WudbopManinoHHbIe JISKITMH — /TSI U3JI0KEHUS OCHOBHBIX TEOPETUUYECKUX MOHSITHH,
3aKOHOB U TIPUHIIUIIOB OMUCAHUS PU3NICCKUX MPOIIECCOB,

JlaboparopHble 3aHATHS — AJI YCBOCHUS U 3aKPEIUICHUS HABBIKOB TIPOBEACHHUS
M3MEpEHUN Ha pealibHbIX (PU3HUECKUX O0BEKTaX U MX MOJIETICH, a TaKkxKe 00padoTKH
pe3yabTaTOB SKCIIEPUMEHTA.

Jyist moBBIIIEHUST THPOPMAITMOHHON HACHIIIIEHHOCTH HapsAy ¢ HH(DpOPMAIIMOHHOM
JIEKIMEH UCTIONB3YIOTCS JISKIIMHU-BU3yaIH3alliH, a TAK)KE TMPAKTHUECKUE 3aHATHS B (hopMe
MIPE3CHTAIHH.

CamocTtosTenpHas paboTa CTUMYJIHPYET CTYICHTOB B MPOIIECCE TTOTOTOBKU
JOMAITHUX 3aJIaHUH, IPU pacdeTe U 3aiuTe Ja00paTopHbBIX paboT, MPU MOATOTOBKE K
KOHTPOJIBHBIM pa00TaM U UTOTOBOM aTTECTAIUH.

BHeaynuropHas camocTosiTelibHas paboTa CTYIEHTOB OCYILIECTBIISETCS B BUI€ YTCHUS
C MpopabOTKON MaTepuaia U BBIMOJHEHHs TOMAIIHUX 3a/1aHui C KOHCYJIbTallUsAMU
MpernoaBaTes.

Pe3ynbrarel 00y4eHHs] KOHTPOIUPYETCS SK3aMEHOM.

6 YueOHO-MeTOAMYECKOE 00ecTiedeHre CaMOCTOATEeIbLHOI PadoThl 00y4ar0IHXCH

[IpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPeICTBA VIl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAlluN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYEeCKOEe M HH(pOpPMALIMOHHOE o0ecTieueHne U CIUTITUHBI

a) OcHoBHas JuTEpaTypa:

1. Hlaneirun, M. I'. ABTOMaTH3anus U3MepeHuil, KOHTPOJISA U UCTIBITAHUH : yueOHOe
nocodbue / M. I'. lllansirun, 5. A. BaBunun. — Cankr-IlerepOypr : Jlans, 2019. — 172 ¢. —
ISBN 978-5-8114-3531-9. — TekcT : aeKTpoHHbIH // JIaHb : 351eKTpOHHO-01OInoTeYHAs
cuctema. — URL: https://e.lanbook.com/book/115498 (nata obpammenus: 12.09.2020). —
Pexum noctyna: s aBTOpu3. MOJIB30BATENEH.

0) lonojiHUTe/ILHAS JIUTEPATypa:

1. Capuynnun, P. K. OcHOBBI aBTOMAaTHKM U aBTOMaTHU3allKs MPOLIECCOB : yuyeOHOe
noco6ue 1i1s By30B / P. K. Capuymnnun. — 2-e uzna., ucnp. u gon. — Mocksa : 3natenscTBo
IOpaiir, 2020. — 146 c. — (Bricuiee oopazoBanue). — ISBN 978-5-534-06491-9. —

Tekcr : anextponusiii / IBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/454025 (nara
obpamenus: 12.09.2020).

2 ®duznyeckue MeTo bl KoHTpods. [ledexTs! npoaykuuu. Kontposs kayecTBa
npoaykiun : yaebHoe nmocooue / [FO. H. CaBuenko, U. B. Peickyxwuna, H. V1. MumieneBa u
ap.] ; MI'TVY. - [2-e u3a., moaror. o ned. u3f. 2015 r.]. - Marautoropck : MI'TY, 2017. - 1
anekTpoH. ont. auck (CD-ROM). - 3arn. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2906.pdf&show=dcatalogues/1/1134421/2906.pdf&view=true (nata oOpareHus:
23.10.2020). - MakpooOBeKT. - TekcT : aneKTpoHHBIN. - CBeeHus AoCcTymHbI Takke Ha CD-
ROM.

3. ®u3ndeckue MEeToAbl KOHTPOIIA. TemnoBoii KOHTpOIb : yueOHoe mocobue / HO. U.
CaBuenko, H. 1. MumeneBa, O. H. Boctpoknyroga, O. 1O. [lledep ; MI'TY. - [2-¢ u3n.,
noarot. mo ned. u3A. 2015 r.]. - Marautoropek : MI'TVY, 2017. - 1 snektpoH. ont. auck (CD-
ROM). - 3arn. ¢ Tutyi. skpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?



name=2894.pdf&show=dcatalogues/1/1134257/2894.pdf&view=true (nata obpareHus:
23.10.2020). - MakpooObeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus AoCcTymHbI Takke Ha CD-

ROM.

B) MeToauuyecKue yKa3aHus:

1. JIarbiuenko, K. I1.  ABromaTu3zanus U3MepeHH, KOHTPOJISI U UCIIBITAHUH.
[Ipaktukym: yue6Hoe nmocobue s By3oB / K. I1. Jlateimenko, B. B. ['onosun. — 3-e u3z.,
ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2020. — 161 ¢. — (Bsiciee
obpaszoBanue). — ISBN 978-5-534-08688-1. — Texkcr : anexrponnstii / DbC KOpaiit [caiit].
— URL.: https://urait.ru/bcode/452418 (narta obpamenus: 12.09.2020).

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:

IIporpammuoe odecnevyenue

HaumenoBanue .

o Ne norosopa Cpox neicTBUs IMLIEH3UN
7Zip cB00OIHO pacrpocTpansemoe [10 0ecCpovHO
DIIEKTPOHHBIE
UTaKaThl IO
JTUCITUILINHE
"OCHOBBI J1-903-13 ot 14.06.2013 0ecCpovHO
METPOJIOTHH U
IEKTPUICCKUE
u3MepeHus"

Bbpaysep Yandex |cBoOoaHo pacmpocrtpansiemoe [10 0eccpovHO
FAR Manager cB00OOIHO pacnipocTpansemoe [10 0eccpovHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOH

HbIC CIIPABOYHBIC CUCTEMbI

HazBanwne kypca

Cchuika

Hocosa

OnexTpoHHbIe pecypcsl oubnmoreku MI'TY um. I'.1.

https://host.megaprolib.net/M
P0109/Web

Poccuiickas I'ocynapcrBennas 6ubnuoreka. Karaigoru

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

(PUHL)

HanmonaneHas uHpopManmoHHO-aHATUTHYECKAST
cucreMa — Poccuiicknii HHJIEKC HAYYHOTO [IUTUPOBAHMS

URL.:
https://elibrary.ru/project_risc.
asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecnedyeHne JUCHUIIMHBI (MOYJ1s1)

MaTepI/IaJILHO-TeXHI/I‘-ICCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT:




Jlexunonnas aynuropus 388, 394. MynbTuMeuiiHbIe CPEICTBA XPAHEHMS,
nepeaay v npeacTaBieHus nHPopMaluu

JlabGopaTtopHnas ayautopus 179. JlabopaTopHble YCTaHOBKH, H3MEPUTETHHBIC
pUOOPHI 17151 BBINOIHEHUS J1a00paTOPHBIX Pab0T: MHOTO(YHKIIMOHATIBHBIN J1a00paTOPHBIi
cTeH; AByxkaHabHbIN ocmuuiorpad GOS620; mynerumetpsl mudpossic APPA-102;
MHOTONPEIEIbHBIN Mara3uH COMPOTHUBIICHUI; MHOTONIPEACIbHBIM Mara3uH eMKOCTEH;
MHOTONPEEIbHBIN Mara3ul HHAYKTUBHOCTEH; reHepaTop MHOTO(YHKIIMOHATbHBIN;
PEryupyeMblii HCTOYHHUK MUTAHUS MOCTOSHHOTO TOKA; PETYIUPYEMbI HCTOUYHUK MUTAHUS
MIEPEMEHHOT0 TOKA.

JlabopaTtopHnast ayautopus 193 Y311l ¥ 351eMEHTHI paIuOTEXHUUECKUX YCTPOUCTB:
AHAJIOTOBBIN BOJIBTMETP; MHOTOIIPEAEIBHBINA aHAJIOTOBBIM MUJUIMBOJIBTMETP; AaHAIIOTOBOM
aMIIepMEeTpP; MHOTOIIPEIETbHBIN aHAIOTOBBI MIJUITMAMIIEPMETP; MYJIBTUMETP aHAJIOTOBBIA;
M3MEPUTENBHBIA MOCT TIOCTOSIHHOTO TOKA; M3MEPUTENIbHBI MOCT IIEPEMEHHOTO TOKA;
YCHIIUTEh HU3KOYACTOTHBIH; YaCTOTOMED.

WHCTpYyMEHTHI 1 TPUOOPHI: MasyIbHAsI CTAaHIMS U PACXOIHBIC MaTePHAJIbI IS AWK,
ocimorpad ananorosblii qeyxkaHansHbeii GOS620FG; ocimnorpad mudpoBoit
nByxkaHanbHbIH DSO2020; rerepatop MHOTO(QyHKIIMOHATBHBIN; JIAO0OPAaTOPHBII
aBTOTpaHCPOpPMATOP.

MexkadeapanbHas jaboparopHas aynutopus 454. JlabopaTopHbIE yCTaHOBKH,
W3MEPUTENBHBIC TPUOOPBI JIJIsl BHITIOJIHEHUS JIA00OPATOPHBIX pab0T: MHOTO(YHKIIHOHAIBHBIN
nabopaTopHbIil cTeHT «DPU3NYECKHUE OCHOBBI AJICKTPOHUKHY; MHOTO(YHKIIMOHATBHBIH
nabopaTopHbIil cTeH ] «DNEeKTPOHUKAY; ABYXKaHaIbHBIN ocuuiuiorpad GOS620;
MYJIbTUMETPBI; JIJA0OpaTOpHAs YCTAaHOBKA JIJISl M3YYCHUST aKTUBHBIX (DUITBTPOB.

AyIUTOpPHH /IS TPYMIIOBBIX ¥ WHIUBHIYAIbHBIX KOHCYIbTAIMHA, TEKYIIIETO KOHTPOJIS
U IPOMEKYTOYHO# aTTectaiuu [lepconanbHbie KomnbioTepsl ¢ maketom MS Office,
MathCAD, Scilab u Beixomom B MHTepHET

VYuebnsie ayautopuu 182, 183, 185, 188, 198. [locka, MyIbTUMETUIMHBINA TPOECKTOP,
9KpaH.

AyIUTOPHH IJIs1 CAMOCTOSTEIBHOM PabOTHI ¢ BBIXO0M B IHTEPHET U € JTOCTYIIOM B
AIIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BATEIBHYIO CPEY YHUBEPCUTETA.
KoMmbioTepHbIe KIacChl, BKITIOYAIOIINE TIEPCOHATBHBIE KOMIIBIOTEPHI ¢ MakeToM MS
Office, MathCAD, Scilab; yntansabie 3an61 OMOIMOTEKH

[Tomemenue 1151 XpaHeHUsI U MTPOYUITAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
ob0opynoBanus. Cremnaxu, cefdbl 1151 XpaHeHus yueOHoro obopyaoBanus. UHCTpyMeHTHI
JUTSl peMOHTa 000pYy/TIOBaHUS.



puioxenne 1
YueOHO-MeTOANYECKOE 00ecTIeYeHre CAMOCTOsITeILHOI padoThl 00yyaromuxcst

[To aucrumuIMHE IPEyCMOTPEHA ayIUTOPHAS M BHEAYTUTOPHASI CAMOCTOSTENIbHAsI padoTa
o0yyJaroumxcs.

AynuTopHas caMoCTOsITelIbHAs padoTa CTYACHTOB MPEAIoiaraeT peeHHe KOHTPOIbHBIX
3a/1a4 ¥ YCTHYIO 3alUTy TEM Ha J1a00paTOPHBIX 3aHATHUSX.

JlabopaTopHble padoThI:

Jlaboparopnas padota Nel «MccnenoBanue hopMupoBanusi UHOOPMALIMOHHOTO MTOTOKA B
TEH30METPUYECKOM KOMILJIEKCE TIPU U3MEPEHHUH CUJIBI TPOKATKI;

JlaboparopHas pabota Ne2 «3yuenue paboTbl MHOTOKaHAIBHOTO LIU(PPOBOTO
perucTparopa JaHHBIXY;

JlaboparopHas padota Ne3 «/3yuenue paboThl aHAIOTOBOTO U U(POBOTO
ocmutorpagday.

Ilepeyennb BONPOCOB /1JI HOATOTOBKH K 3K3aMeHY:
1. Ponb nH(OpMaIIMOHHBIX ITPOLIECCOB.
2. Ilonsitue napopmanmu. MI3MepuTETbHBIN CUTHAT U €0 CIIEKTP.
3. BpemenHoe npencrasienue curnana. [lonsatue quckpeTusanuu 1 KBaHTOBaHUS.
4. IlonsTue oneparopa Kak TEXHUUECKON CUCTEMBI U YeJIOBEKa. ABTOMATUYECKUE U
aBTOMATH3UPOBAHHbIE CUCTEMBI YIIPaBJIECHUS (PETyIUPOBAHUS).
5. Ionstue Mmoayisiuu. Buasl Mmogynsiuum.
6. Maremarnyeckas MOJIENb [IPOLIECCA YIIPABICHMUS.
7. DNEKTPOHHO-TTy4eBbl€ HHIUKATOPBL. BUIBI U CTPYKTYypa U3MEPUTENBbHBIX HH(OPMALIMOHHBIX
CHUCTEM.
8. CBeronnoaHble Mpeodpa3zoBaTeu.
9. OCHOBHBIE KOMITOHEHTBI U3MEPUTENBHBIX HH()OPMAILIMOHHBIX CUCTEM.
10. Bo3zeiicTBue BHENTHUX ()aKTOPOB HA TEXHOJIOTUYECKYIO cucTeMy. DopMupoBaHue
IIPABJIAIOILErO BO3AEHCTBUS.
11. Xapakrepuctuxku MVC.
12. MaremaTuueckasi MOJEIb IIPOLIECCa PETYIUPOBAHUS.
13. Texnuueckue xapaxkrepuctuku UNC.
14. TexHonoruueckas onepanus Kak 00beKT KOHTPOJIS U yIIpaBJICHUH.
15. Muorokanansusie MMC napanienbHoro 1eicTBus.
16. Xunkokpucramindeckue mpeoopa3zoBaTeiu.
17. MynstunnuuupoBanasie MHC.
2
18. TIpeobOpazoBanue nudposoro curHana B aHanoroserii. Cxema LIAIl ¢ 1BOMYHO-B3BEICHHOM
MaTpHULEN PE3UCTOPOB.
19. Cxkanupyromue MUU.
20. JAIT ¢ maTpureii pesucropos R-2R.
21. MMC nocnenoBaTenbHO- MapajIeNbHOIO AEHCTBHSL.
22. IIpeobOpazoBanne aHamoroBoro curxaia B rudposoit. AT mocnegoBaTenpHOTO cuera.
23. Muoromepnsie MUC.
24. ALl unTerpupyomero Buaa.
25. Cucrema tenensmepenns. OcoOeHHOCTH MOCTPOSHHUSL.
26. [louckoBas cucremMa U3MEpPEHUM.
27. Jlornueckue apryMeHTsl u jorudeckue pynkuuu. Oynkuus “U”. TTJI-peanuzanusi.
28. IlonckoBas cucremMa U3MEPEHUN.
29. Jloruueckue apryMeHTsl U joruueckue ynkuuu. Oynkuus “WJIN”. TTJI-peanuzamus.
30. Cucrembl aBTOMaTHYECKOT0 KOHTPOJsi. DyHKIMA. CTpyKTypa.
31. Jlornueckue apryMmeHTsl U Joruueckue Gpynkmun. Oynkuus “HE”. TTJI- peanuzamus.



32. Cucrembl TEXHUYECKOM nUarHOCTUKU. [locnenoBaTenbHbIN METOS.

33. CTpyKTypHas cxeMa CUCTEMbI aBTOMAaTHYECKOTro peryinupoBanus Ha mpumepe CAPT.
34. CucteMbl TEXHUUYECKOHN THUArHOCTUKHA. KOMOMHAIIMOHHEBIA METO.

35. CtpyKTypHas cxeMa CHCTEMbl aBTOMaTHYECKOTO perynupoBanus Ha mpumepe CAPD( I1).
36. Cucrembl pacrio3HaBaHUs 00pa30B.

37. CTpyKTypHasi cXeMa CUCTEMbI aBTOMAaTHYECKOro peryinupoanus Ha npumepe CAPH.
38. BupryansHbie HH)OPMAITMOHHO-U3MEPUTENBbHBIE MPUOOPHI. OCHOBHEIC TOHSTHSI.

39. I'azopaspsnHbIe TPeoOpa3zoBaTENH.

40. Bupryanbnble nH(OpMAIIMOHHO-U3MepUTENbHBIE TPHOOPHL. CpelicTBa U3MEPEHUS U
TECTUPOBAHUSI.

41. IlonsTHe cuekTpa U3MEPUTENIBHOIO CUTHAjIa. YacTOTHOE ONKMCAaHUE CUTHAJIOB.

Memoouueckue pekomenoayuu 011 CAMOCMOAMENbHOU PadOmbl CIMYyOeHm 08

MeToanuyeckue yKa3aHMsl 10 BbINOJHEHHIO [OMAIIHEr0 3aJaHUsl PEKOMEHIYETCA
CJIeIOBATh CIEAYIOLIEMY O0IIEMY aIrOpPUTMY:
1. TIpopaboTaTh KOHCIEKT JICKIIMU HA IPEAMET BBISABJICHHS HETIOHSITHBIX MOMEHTOB TEMBI.
2. B cnydae HanMuus HEMOHATHBIX MOMEHTOB C(OPMYIUPOBATH BOIPOCHI.
3. HailTu ¥ u3y4uTh IOMOJHUTENBHBIM MaTepuan MO TEeMe, UCIOJIb3ysd PEKOMEHIOBAHHYIO
JUTEPATypy U ICKTPOHHBIE PECYpPChl YICOHBIX TTOCOOMIA B ceTH MHTEpHET.
OTBeTUTHh HA BO3HUKILKE B XO/I€ U3yYEHUSI TEMbI BOIIPOCHI.
Brinucars TpakTOBKM OCHOBHBIX MOHSTHH, 3aKOHOB, IPUHIIUIIOB U T.II. TIO TEME JICKIIHH.
W3 mepeunst BOIPOCOB K 3a4€Ty BHIOPATH T€, KOTOPHIC OTPAXKAIOT COACPIKAHUE JICKITHH.
Haiitu 0TBETHI Ha 3TH BOIIPOCHI B TEKCTE JIEKLMI U TONOJIHUTEILHOM MaTepHale.
OdopmuTs MaTepuan B MUICbMEHHOM BUJIE

N A

IToaroroBKa K BBHINOJHEHHUIO J1a00PATOPHOI padoTHI

JlaGopaTopHble pabOThI SABIAIOTCA OJHUM M3 BUJOB MPAKTHUYECKOro oOyueHus. Mx neip —
3aKpeIuIeHue TEOPETHUYECKUX 3HAHHM, MPOBEpKa Ha OMBITE HEKOTOPBIX IOJIOKEHUH TEOopuH U
3aKOHOB, NMPHOOpPETEeHNE MPAKTUYECKUX HABBIKOB, MPOBEIEHUH 3KCIIEPUMEHTA, UCIOIb30BaHUN
IpOCTEHIINX NMPHOOPOB U amIaparos.

3anaHue Ha padoTy BbIAAETCA 3@ HECKOJIBKO JTHEH JI0 €€ BbINOJHEHUs. J1Ji1 KaueCTBEHHOTro
BBITIOJTHEHUSI TAOOPaTOPHBIX pabOT CTyA€HTaM HEOOXOUMO:

1) MOBTOPUTH TEOPETUYECKUH MaTepHall MO KOHCHEKTY M y4eOHUKY (COTIACHO CITHCKY
JUTEPaATypPHhl)

2) 03HAKOMUTKCS C OMMCAHUEM JTA0OPATOPHOI pabOTHI:

3) B cnenManbHOM pabodel TeTpaiu 3amucaTh Ha3BaHHE M HOMeEp PabOThI, BBHIYEPTUTH
TAaOMUIBI UL 3allUCH  TOKa3aHUM TpUOOpPOB W  pE3yibTaTOB pacyera, IOATOTOBHUTH
MIIIUMETPOBYIO OyMary, eciu TpeOyroTcs rpaduyeckie mocTpoeHus U T.11.

3) BBISICHMB LIeJIb pa0OThI, YETKO MPEACTaBUTh cebe MOCTaBIEHHYIO 3a7auy U CIOCOObI ee
JOCTHIKEHUS, TPOAYMATh OKUIaeMbIe Pe3yJIbTaTOB OITBITOB

4) cnenaTh IpeIBapUTEIbHBIN JOMAIIHAN pacdeT, eCiu TpeOyeTcs B 3aJlaHUN

5) OTBETHTH YCTHO ¥ MUCHMEHHO HAa KOHTPOJIBHBIE BOIIPOCHI.

6) Co0mro1aTh OCHOBHBIE TTpaBUiIa 0€30MaCHOCTH MPHU paboTe B 1abopaTopumu.

ITPABUJIA BBIIIOJIHEHMA JIABOPATOPHBIX PABOT



1. 3a kaxmoi 1abopaTOpHOM yCTaHOBKOHM paboTraeT He Ooisiee 2x cTyaeHTOB. ['pymma
pa30uBaeTCsl Ha MOATPYIIBI M3 2X YeNOBEK OObIYHO MO JKENaHWUI0 CTYyAEHTOB. lloarpymmbl
buKcUpyloTCA B XKypHaJE MpernojaBaTesieM.

2. Ilpu ono3ganum cryaenTa Ha JIP:

- MeHee |5 MHH: CTYACHT A0IyCKaeTcs B 1a00paTopHIo;

- boznee 15 MuH: CTyIEeHT JOIycKaeTcsl B 1a0OpaTOPHIO C COOTBETCTBYIOIIEH OTMETKON B
)KypHaie rpynnsl. K cienyromeit JIP cTyneHT gonyckaercs py HaJu4uM JOITyCKa U3 IeKaHaTa C
YKa3aHHWEM IIPUUYMHBI [T0JIy4YEHUs JOIYCKa;

3. Bo Bpemsa JIP B naboparopuu MOTyT HaXOIUTHCS TOJBKO COTPYIHUKU Kadeapbl U
CTYJEHTBI U3 COOTBETCTBYIOIIEH I'pynibl Mo pacnucanuio. O0A3aTeIbHO MPUCYTCTBUE XOTS ObI
OJIHOTO MPeroiaBaTess Win COTPYAHUKA Kadeapol.

4.  CrynmeHT [OMyCKaeTcsi IMpernojaBaTelieM K BBIIOJHEHHIO J1a00paTOpHOM paboThI
TOJIBKO IOCJIE:

- IPOBEJIEHUS HMHCTPYKTaKa IO TEXHUKE O€30MacCHOCTU M MOANUCU MOJIYYUBLIETO U
IPOBOAMBILETO HHCTPYKTAX B JKypHase rPYyIIIbL;

- IpU HAJIMYUK 0POPMIIEHHOTO XypHana (cMoTpu «TpeboBanus Kk 0hOpMIIEHUIO KypHaia
quist JIP»). Ilpu oTCyTCTBUM UM HE MOJIHOCTBIO 3al10JIHEHHOM XypHaiie JIP:

- IPOCTABJISIETCS COOTBETCTBYIOIIASI OTMETKA B XKYpHaJie TPYIIIbL;

- CTYJIEHT TOTOBHT XypHaJl B 1a00paTopuu;

- NP HAIWYUM BpPEMEHU CTYACHT JomycKaeTcs K BbimonHeHuto JIP (Bpems Hauana
BbInoaHeHus JIP B 3TOM citydae mpocTaBisieTcs B XKypHaie).

['oTOBBIN >KypHaJ MOANMCHIBAETCS MPENOJAaBATEIEM, TAKXKE JIETAeTCsl COOTBETCTBYIOIIAS
OTMETKA B KypHaJI€ IPYIIIbL.

5.  CryneHThl BBINOJHSIOT ONBITHI B COOTBETCTBUM C HMHCTPYKIHUEH IO TEXHUKE
0€30MacHOCTH.

6. B xozxe BemosHenus JIP mpenonaBaTens OTBeyaeT Ha BCE BOIPOCHI CTYJIEHTOB I10
teme JIP.

7. B xonxe JIP B :xxypHain 3aHOCATCA:

- UCXOJIHBIE TMapaMeTphl (XapaKTePUCTUKH OMBITHON YCTaHOBKH, aTMOC(EpHbIE JaHHEIE,
TOYHOCTb U3MEPHUTEIILHOTO 000PYI0BAHUS U T.I1.);

- U3MepsieMbIe [TapaMeTphl;

- YCIIOBUS OTIBITOB;

- pe3yJIbTaThl BBIYUCICHUH (B TOM YUCIIE TPOMEKYTOUHBIE U YEPHOBBIE).

8. [Tocne cHATHS 3aMepoB, NPOBEAEHUS HEOOXOTUMBIX pacyeTOB U TOCTPOCHUS
rpaduKOB, CTYACHT JIOJKEH MPEACTaBUTh MOTyYSHHBIE PE3YJIbTAThl IPEMOAABATEINIO Ha MOIIHUCH.
Taxxe nenaercs COOTBETCTBYIOIIAs OTMETKA B KYPHAJIE TPYIIIBL.

IHoaroroBka Kk cnraye J1adlopaTopHOil padoThI

st 3anuThl 1TabopaTOpHON paboThl HEOOXOIMMO 3aMOJIHUTE oTYeT O JIP

2. 3amuTa BBIIOJIHEHHOMN 1a00paToOpHOI pabOThI MPOBOIUTCS:

- 1 4xvacoBbix JIP: B wackl nanHo# JIP B COOTBETCTBHM C paCIUCaHHUEM;

- U1t 2x4yacoBbIX JIP: B 3TOT mwiu apyrue AHU B 4achl B COOTBETCTBUU C PACTICAHHUEM.

3. 3ammTa BBHIIOJHEHHOM J1aOOpaTOpHOU paboThl MPOBOIUTCS TOMY K€ MPEIOIaBaTeNto, ¢
KeM mpoxoauiio e€ BeionHeHue. Jlomyckaercs cnava JIP nextopy xadenps

4. TpeboBanwus mipu 3amure JIP:

4.1. IlpenonaBarens oneHuBaeT JIP B cOOTBETCTBUM ¢ MpOrpamMMoin Kypca U MpOCTaBIISET
OIICHKY B >XxypHasie JIP u B xypHaiie rpynimsl.



4.2. TlpemogaBarens BIpaBe 0TKa3aTh B mpreme JIP mo JuvHbpIM IpuYrHaM.

4.3. [IpenonaBarens 00s13aH npuHATH JIP mpwu:

- Hannuuu xypHana JIP, obopmienHoro B coorBercTBuu ¢ «TpeGoBaHus K 0POPMIICHUIO
)KypHana aiis JIPy;

- JINYHOM BBITNIOJIHEHUU CcTyAeHTOM JIP;

- COBIIAJICHUU PE3YJIHTATOB OIBITOB C KOHTPOJIBHBIMU 3aMEPAMH € TOYHOCTHIO 10 20 % unu
JI0 OTIENBHO YKa3aHHOM B KOHKpeTHOH JIP TouHOCTH.

- TUCbMEHHOM BEPHOM OTBETE HAa KOHTPOJbHBIE (TECTOBBIE) BOIPOCHI U3 YTBEPKIECHHOIO
kadenpoii cnucka, HaMmMCaHHOM B PUCYTCTBUU MPEIOIaBaTesl.



Hpuioxenne 2

«OueHoYHbIe CPEACTBA JIJIsl MPOBEIEHUS MPOMEKYTOUHOM aTTecTAlMI»

[lo naHHOW [UCHUIUIMHE MPEIyCMOTPEHbI pa3IUyHble BUIBI KOHTPOJIS PE3yIbTaToOB
00y4eHUs: TEeKYUIUH KOHTPOJIb (IIpOBEpKa BBHIMOJHEHUS JaOOPATOPHBIX 3aJaHUil), UTOrOBBIN
KOHTPOJIb B BUJIE DK3aMEHA.

CTpyKTypHBIit
JNEMEHT
KOMIIETCHIINH

[Inanupyembie
pe3yJIbTaThl
o0y4eHus

O1neHOYHBIC CpEACTBA

OIIK-2: CnocoGeH (popmMyMpoBaTh 321244 B 00J1aCTH CTAHAAPTH3ALUH U
MeTPOoJIOrHYecKoro odecrneyeHusi 1 000CHOBBIBATH METO/IbI X pellleHus

OIlK-2.1

IIpousBogut
MTOMCK,
CHUCTEMAaTH3HPYET
u 000011aer
nHpOpMaLIUIO |
ONBIT B 00JIaCTH
CTaHIapTH3AIHH
u
METPOJIOTHYECKOT
0 o0ecrieueHus

IIpuMep THIIOBOTO 3a/IaHUS

[IpoBeauTe CpaBHUTENBHBIN aHATN3 U3MEPHUTEIBHBIX CUCTEM
1utst kouTpodist temnepatypsl (100-300 °C) TeXHOTOTHYECKOTO
00BEKTa IOCTPOCHHBIX Ha CIEAYIOIINX BUIaX U3MEPUTENbHBIX
npeoOpazoBaTeneii: TepMorapa, METaJTTNYECKHMA
TEPMOPE3UCTOP,  MOJYIPOBOJHUKOBBIL  TEPMOPE3UCTOP.
PaccmoTpuTe BO3MOXXHOCTH peanu3aliil aHAJIOrOBOM U
1uppoBoit cucteMbl. OLIEHUTE 5 KOHOMUYECKYIO
3(h(PEKTUBHOCTD KAXKJION M3 CUCTEM.

OIIK-2.2

dopmynupyer
3aJ]a4d B 00JacTH
CTaHIapTU3AIHH
51
METPOJIOTHYECKOT
0 oOecreyeHHUsI U
000CHOBBIBAET
METO/IbI
pelIeHus

ux

IIpumep THIIOBOrO 3aJaHUA
Chopmupyiite 0000IIEeHHYIO
CHJIOU3MEPUTENbHON  YCTAaHOBKH, C  MCIIOJb30BaHHEM
TEH30PE3UCTHUBHOTO  M3MEPUTEIFHOTO  MPeoOpa3oBaTes.
YcTaHoBKa JJOKHA 00ecrieuuBaTh BO3SMOXKHOCTh COXPAaHEHHUS,
00paboOTKH M OTOOpa)KeHUs] HU3MEPUTENbHOM HH(OpMAaIHH.
VYKaxute BO3MOKHbIE 001aCTH IPUMEHEHUS.

CTPYKTYPHYIO cXemy

IIpumep THIIOBOrO 3aJaHUA

[IpeoOpa3zyiiTe N3MEPUTETBHYIO CUCTEMY, OPUEHTUPOBAHHYIO
Ha KOHTPOJIb BUOPALIMU TPYIIIBI TypOOMEXaHU3MOB B CUCTEMY
KOHTPOJIA TEMIICPATYpPhl IMOAIIMWIIHUKOB BBICOKOBOJBTHBIX
ACMHXPOHHBIX JIEKTPONPHUBOJIOB.

OIIK-3: Cnoco0eH caMOCTOATEJBHO PeIaTh 3a/1a4M CTAHAAPTH3ALNH H
METPOJIOTHYECKOro odecrnevyeHnss Ha 6a3e MOCJeTHUX JOCTUKEHUI HAYKU U TEXHUKH

OIIK-3.1

CaMOCTOSTETbHO
pemiaer  3amadu
CTaHIapTH3AIIH
u
METPOJIOTHYECKOT
0 obecrieueHus Ha
Oasze IIOCIIEqHUX
JIOCTHIKEHU U
HayKI/I U TCXHUKHU

Hepettenb eonpocos 0711 HOOZ0MOBKU K IK3AMEHY .

=

Posnp MH(pOPMAITMOHHBIX MTPOIECCOB.

2. Tlonsarue napopmanmu. I3MepHuTENbHBIN CUTHAI U €TO
CIIEKTD.

3. BpemenHoe mpencTaBiieHHE
JUCKPETU3ALMY U KBAHTOBAHUSI.

4. TlonsTue omeparopa KaK TEXHHYECKOM CHCTEMBI U

4esoBeKa. ABTOMAaTHYECKHE M aBTOMAaTU3MPOBaHHbIE

CHCTEMBI yIIpaBlieHUs (PETyIHPOBAHMUS).

curHana. Iloustue




CrpyKTypHBIit
JJIEMEHT
KOMIIETCHIINH

[Inanupyemsle
pe3ynbTaThl
00yJeHus

OneHouHsble cpencTBa

oo

o

10.

11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.

27.
28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

[Tonstre Moaynsauuu. Bussl MOAyIISILIUHN.
MaremMaruueckasi MOJIeb IIpoLiecca YIpaBiIeHUsI.
DJEeKTPOHHO-Ty4YeBblE  HMHAUKATOpBL.  Buasl
CTPYKTypa  HM3MEPUTEIBHBIX  HWH(OPMAIMOHHBIX
CHUCTEM.

CaeroanoaHble IPe0OpPa30BaATEIH.

OcHoBHbIE KOMITOHEHTBI U3MEPUTENbHBIX
WH(OPMAIIMOHHBIX CHCTEM.
Bo3snelictBue BHEIITHUX (dakTOopoB Ha

TEXHOJIOTHYECKYIO CUCTEMY.
dopmMupoBaHUE MPABISAIONIETO BO3ACHCTBUS.
Xapaxrepuctuku UNUC.

MaremMartnueckasi MOJIEIb IPOLiecca PEryIUPOBaHUS.
Texuunueckue xapakrepuctuku MUC.
TexHomornueckas omneparusi Kak 0ObEeKT KOHTPOJIS U
YIIPaBJICHUHU.

Muorokanansubie MMC napamienbHoro 1eicTBus.
[IpeoOpazoBanue nuppPOBOro CUrHajga B aHAJIOTOBBIM.
Cxema IAIl ¢ JABOMYHOB3BEIICHHOW MaTpuIllei
PE3UCTOPOB.

Cxkanupyromue M.

LIAII ¢ marpureii pesucropos R-2R.

NUC nocnenoBaTenbHO- NapaIeIbHOTO ACHCTBUS.
[IpeoOpa3oBaHre aHAIOrOBOIO CUTHasa B IUGPOBOM.
AIIII mocnenoBaTenbHOrO CYETA.

Mmuoromepusie UUC.

AIII nnTerpupytromero Buaa.

Cucrema tenenzmepenusi. OcCOOEHHOCTH MTOCTPOEHHUS.
ITonckoBas cucreMa U3MEpEHU M.

Jlornueckue apryMeHTBHl M JIOTWUYECKHE (DYHKITUH.
Oynkuusa “N”. TTJI-peanuzaums.

ITouckoBas cucrema U3MEpPEHUN.

Jlorudeckne apryMeHTBl W JIOTWUYECKHE (DYHKIIHU.
Oynkuus “NIIN”. TTJIpeanuzanms.

CucremMbl aBTOMAaTUYECKOrO0 KOHTpods. DyHKIuS.
Crpykrypa.

Cucrtembl TEXHUYECKOU JIMarHOCTUKH.
ITocnemoBaTeIbHBIN METO/I.

CTpykTypHass cXema CHUCTEMbl aBTOMATHYECKOIO
perynupoBanus Ha npumepe CAPT.

Cucrtembl TEXHUYECKOU JIMAaTHOCTUKH.
KoMm06uHaMoHHEIH METO/I.

CTpykTypHass cXema CHUCTEMbl aBTOMATHYECKOIO
perynupoBanus Ha npumepe CAPH.

Bupryanbnbie UH(OPMALMOHHO-U3MEPUTENHLHBIE
puOopsl. OCHOBHBIC TTOHSTHS.

["azopazpsaHbie MpeodpazoBaTely.

Buptyanbhsie nH(pOpPMaAITMOHHO-U3MEPUTETHHBIC
npubopel. CpeacTBa U3MEPEHUS U TECTHPOBAHMUSL.
[ToHsiTue  crekTpa  M3MEPUTEIBHOIO  CHTHAJIA.




CprKTypHLIﬁ HHaHpreMBIe
3JIEMEHT pe3ynbTaThl OneHouHsble cpencTBa
KOMIICTCHIIUN 06yquHﬂ
YacToTHOE ONKMCaHNE CUTHAJIOB.
OueHuBaer IIpumep THIIOBOTIO 3aJaHUA
pe3yJIbTaThl ] 2 3 4
HAyYHO-TEXHHYEC ya /-
KHX  pa3paboToK K
10 COBOKYIHOCTH |> Tku.| AUM
METOJI0JIOTUYECKU
X TPU3HAKOB IS
BEIOOpA .
Crait TepMonapbl HaXOAUTCS B 00JaCTH U3MEPEHHSI U UMEET
ONTUMAaJIbHBIX
o 1o | TEMTIEPATYDY T. CB0oOOAHBIE KOHIIBI TEPMOMAPHI a U O UMEIOT
OJIMHAKOBYIO TemmiepaTypy T'. Ycunurenb ¢ BBICOKUM
COBEPILEHCTBOBaH
o BXOJIHBIM COIIPOTUBIICHUEM UMeeT KodpuimeHT ycunenus K.
1.1. BoiGpats TepMonapy AJisi paCYETHOI'O HHTEpBaJia
CYILLECTBYIOIIUX
METOJIOB TeMriepatyp. MakcumanbHas Temneparypa pacueTHOIO
MHTEpBaJla HE JOJIKHA MPEBBIILIATh BEPXHIOIO IPAHU
WCIIBITAaHUS u p A p p parmiy
pabouero quana3zoHa TepMOIaphbl
KOHTpPOJIA
1.2. JInst pacueTHOro MHTEpBAIa TEMIIEPATYP TOCTPOUTD
OIIK-3.2 3aBUCUMOCTB TepMO-I/IC OT TeMiiepaTyphbl, UCIIOIb3YS

IpagyupOBOYHYIO TaOJIMIly TEPMOIIAPHI.

1.3. AnnpokCcUMHUpPOBATh IPaJyuPOBOYHYIO KPUBYIO (B KAKOM
narasoHe?) aHATUTHYeCKON (PyHKIMEH, UCTIOIB3Ys CPEACTBa
KOMITbIOTEPHOM 00pabOTKH TaHHBIX (METOA HAaUMEHBIINX
KkBazipaToB). [locTpouTh anmpoKCUMUPYIOLTYIO (PYHKIIMIO HAa
OJITHOM TpaduKe ¢ rpayHpoBOYHOM KpuBoii (11.1.2).

1.4. Ucnionb3ys 3aKOH MPOMEXYTOUHBIX TEMIEparyp,
paccumMTaTh JUIs KaKA0H TOUKH pacyeTHOTO MHTEpBaa
3Hauenue trepmo-2/IC tepmonapsl. [Ipu pacuerax
UCIOJIb30BAaTh MOJIYYEHHYIO B 1. 2 alllIPOKCUMHPYIOLIYIO
(GyHKIHIO.

1.5. JTna 3amannoro BxogHoro HanpspkeHus AL paccunrats
ko3 uureHT yeunenus K ycunuresnst mocTOSSHHOTO TOKA.
1.6. ITocTpouTh 3aBUCUMOCTH CUTHAJIA HAa BBIXOJIE YCHIIUTENS
OT TeMIIEPATYpBHI.

1.7. OnpenenuTh pa3periarniyro criocoOOHOCTh
M3MEPUTENIBHON CUCTEMBI 110 TEMIIEPATYPE.

OIIK-6: Crioco0eH ynpaBiasiTh POLECCAMH 10 KOHTPOJIIO COO/TIONCHHUS HA NPeANPUSTHH

MeTPOJIOrHYeCKHX TPeOOBaHNH

OIIK-6.1

JleMoHCTpUpYyET
3HaHUS
COBPEMEHHBIX
TpeboBaHUI K
TEXHUYECKHM
M3MEPEHUSIM,
criocobam "
CpeacTBam
KOHTPOJIS
MPEeANPUATHI

Ha

IIpuMepsl TUIIOBOM 321244 HA BJIaJlcCHUE HABBIKAMM
OLIEHKH I0CTOBEPHOCTH U3MeEPEHMIA:

3anava 1. TepmorpadupoBanue mpou3BOAUTCS B
cneKTpajibHOM uHTepBae 7...14 mxMm. Koaddumment
U3ITy4eHUs] 00BEKTa U3BECTEH C OTHOCUTEIBHOMN
norpentHocThio 5%. VicTuHHas TeMiiepaTypa moBEPXHOCTH
00BeKTa, N3MEPEHHAss KOHTAKTHBIM CIIOCOOOM, COCTaBHIIA
68°C, a TemnepaTypa OKpyKarouien cpebl B MOMEHT
u3mepenus pasaa —10°C. OneHure MOayIb aOCOTIOTHOM
MOTPEUTHOCTH U3MEPEHUS TEMIIEPATYPhI, CUUTAs, YTO
«OTpa)keHHas» TEMIIEpAaTypa paBHA TEMIIEPAType




Crpykrypupiii| 1lTaHUpyeMbIe
3JIEMEHT pe3yNIbTaThl OneHouHsble cpencTBa
KOMIICTCHIIMHN 06yquI/I5[
OKpY’KaroIlen CpeIbl.
3anaua 2. HomunanbHast QyHKIHS TpeoOpa3zoBaHus
TepMOIIpeoOpa3oBatTesi COMPOTUBICHUS UMEET CIIETYIOINN
Bua: R t Hom = (1 + 0,00428 t) 100 Om. Onpenenure
OTHOCHUTEJIbHYIO MIOTPEUIHOCTD MPeodpa3oBatess Mo BXO1y,
€CJIU B PE3YyJIbTaTe SKCIIEPUMEHTA I1OJIYUEHBI CIEAYIOLINE
JeHCTBUTENbHBIC 3HAUCHUS TeMIIepaTyphl U COMPOTUBIICHHUS:
tn= 20,0 °C, Rtg = 109,0 Om.
[Tpumensier Tunoewie 6onpocel K IK3ameny
METO/IbI aHANIN3a U 1. TIpuBeaute HeoOXOIMMBIE YCIOBUS aBTOMATHU3AIIMH
COBEpIIIEHCTBOBAH TEXHOJIOTMYECKUX IPOLIECCOB.
us 2. UYro Takoe cTreneHb aBTOMaTU3alUN?
METPOJIOTHYECKOT 3. OOBsAcCHUTE CXeMy IUPKYISIIUN HHPOPMAITUH B
o o0ecrniedyeHus Ha CHUCTEME aBTOMATHYECKOI'0 PETyIUPOBAHUS,
OPEINPUSTHA IS CTPYKTypa KOTOpPOH MPUBEIEHA HA PUCYHKE.
JOCTUKECHHS - L
OoJbIIEH parse B O6BLekT L OpraH
a¢ddexTuBHOCTH L 1 ynpaaneHis
OIIK-6.2 TEXHOJIOTHYECKHUX ] j T T
IIPOLIECCOB B 1
KommyTatop l:‘. LAn
\_—l_/ 3BM
AL Wetepdeic =
' I | L]
MotsiTop MNpadwonocTpo-
HTEnk
IIpoBoaut Tunosbie BONIPOCHI K JK3aMeHY
MOHHUTOPHUHT 1. Kak mpakTudecku MOKeT OBbITh peali30BaH Cr1ocoo
COCTOSIHUSI a/lanTaluy YyBCTBUTEIILHOCTH?
IIPOU3BOJICTBA U 2. TlosicHuTe nMpUHLIMI pabOTHl ABTOMATUYECKOTO
MIPOLIECCOB o CPEJICTBA U3MEPEHUS C YACTOTHOUMITYJIbCHBIM
KOHTPOJIIO npeoOpa3oBaHUEM, PEATH3YIOLIETO METO]
coOII0iCHUS JIBYXTAaKTHOTO UHTETPUPOBAHMUSI.
METPOJIOTMYECKHUX 3. B uem cocTouT anropuTMUYECKH CIOCO0 KOPPEKIIUU
OIIK-6.3 | TpeboBanwmii, temriepaTypHoi ommoku B CU ¢
BBISIBIISICT 4aCTOTHO-UMIYJIbCHBIM ITpeoOpa3zoBaHueM?
HECOOTBETCTBUS B 4. TlpuBenute Kinaccu(UKaIMIO METOAOB MOCTPOCHUS
obecrieyeHun aBToMarnyeckux CU.

KOHTPOJIBHO-U3ME
PUTENBHBIMH U
UCTIBITATEIIbHBIMH
cpeacTBamMu 51
paszpabaThIBacT

MEpPOILpPUATUSA  I10

Tunosoe 3aganue

Jnst obecriedeHust BBICOKOTO KauecTBa NPOAYKIIMH TpeOyeTcs
KOHTPOJIb TEMIIEPATYPHI U JaBJICHUS 00bEKTA.
[Ipoananu3upyiiTe BO3MOKHBIE BAPUAHTHI CTPYKTYP
ABTOMATUYECKOro n3mMepeHusi. O1eHnTe BO3MOXKHOCTb




CTPYKTypHI)Iﬁ HHaHpreMBIe
QJIEMCHT pCSYJ'IBTaTBI OI_IeHO‘-IHI:Ie CpeI[CTBa
KOMIICTCHIIUN 06yquHﬂ

YCTPaHEHUIO 3THX | MCTIONIb30BaHUsI TOTOBBIX pelieHuil. Pazpaboraiite CTpykTypy
HECOOTBETCTBUU | UBMEPUTENHHON ycTaHOBKHU. OlleHUTE 3aTpaThl HA
ABTOMATH3AIIHIO.

Kpumepuu ouenku (6 coomeemcmeuu ¢ Gopmupyemvimu KOMREMEHUUAMU U
RIAGHUPYEMBIMU PE3YIbMAMAMU 00Y4eHUs):

— Ha OICHKY «OTJHYHO0» — CTYACHT HOJI’KCH IMOKA34aTh BBICOKHIM YPOBCHB 3HAaHUM HE TOJIBKO
Ha YpOBHC BOCIIPOM3BCACHUA U 00BACHEHHUS I/IHq)OpMaI_II/II/I, HO W HWHTCJUICKTYAJIbHBIC HAaBBIKH
PCIICHUA HpO6JICM U 3aa4, HaAXOXJACHUA YHHKAJIBHBIX OTBETOB K HpO6HeMaM, OLCHKH H
BBIHCCCHUA KPUTHUYCCKUX CY)KIIGHI/II;'I;

— Ha ONICHKY «XOpomo» — CTYJACHT AOJDKCH IIOKas3aTb 3HaHWA HE TOJBKO Ha YPOBHE
BOCIIPOMU3BCACHUA U OOBSCHCHHS I/IH(I)OpMaIII/II/I, HO W HMHTCIUICKTYAJIbHBIC HABBIKH PCIICHUA
Hp06JI€M " 3aJia4, HaXOXJACHUS YHHUKAJIbHBIX OTBETOB K Hp06HeMaM;

— Ha OIICHKY «Y/IOBJETBOPHUTEIbHO» — CTYJCHT JIOJDKCH IOKa3aTh 3HAHHS Ha YPOBHE
BOCHpOI/I3B€ILCHI/I$I nu O6L$ICHGHI/I$I I/IH(i)OpMaIlI/II/I, I/IHTCJIJ'IGKTyaJII)HI)IC HABBIKHN peHIeHI/ISI HpOCTI)IX
3a/1a4;

— Ha OLICHKY «HEYA0BJECTBOPUTECIIbHO» — CTYACHT HE MOXXET IIOKAa3aTh 3HAHHA HAa YPOBHC
BOCIIPOU3BCACHUA U 00BACHEHHS I/IH(bOpMaI_[I/II/I, HE MOXKCT IIOKA3aThb HHTCIIJICKTYAJIbHBIC HABBIKH
pemieHus NpOCThIX 3a4aY.




