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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

BasoBasi I:I ObsnasartenbHas l:l JononHuTensHo
Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapwaTtusHas Mo BeIGOPY l:l

1.2. Uenb aucumnnuHbl
CdopmumpoBaTb kOMMeTeHUUN oby4yatoLerocss B 06nactm MeTponornm, ceptudmkaumm, TEXHUYECKMX
N3MepPEHNsIX 1 aBToMaTU3aLmMn TENITOBbLIX NPOLLECCOB
1.3. 3agaum gucumnnuHbI
e HayuuTb cTygeHToB hopmynmnpoBaTb TpeboBaHWsl K BbIOOPY M3MepUTENbHbBIX CPeACTB M CPeacTB
aBTOMaTM3auMn ANs KOHKPETHOM 3agaudn M3 UMEKLMXCS CTaHAapTHbIX, MpaBuibHO OUEHMBaTb
MOrpeLUHOCTN CPeacTB N pe3ynbTaToB N3MEPEHUI B TEXHUKE U HAYYHbIX NCCNEea0BaHUAX
e pewaTb BONpochkl MHpopmaumoHHoro obecnevenms ACYTI TOC
e bopmynupoBaTb TpeboBaHUA Kk pa3pabaTbiBaeMbiM CUCTEMAM aBTOMaTM3aLm

1.4. NepeyeHb NNaHUMpyeMbIX pe3ynbTaToB 06yUYeHusi N0 AUCLIMMNININHE, COOTHECEHHbIX C
nraHUpyeMbIiMU pe3yribTaTaMU OCBOEHUs o6pa3oBaTesibHOWU NporpamMMbil

Kop,

dopmynnpoBka KOMMNETEHLIUN OT1an oopmMMpoBaHus
KOMneTeHunn pMynup H q) pMUP

MK-8 [(OTOBHOCTbLIO K y4acTUIO B OpraHusauum 1
METPOJIOrM4YEeCKOro obecneveHnst TEXHONTOMMYECKMX
NpPOLIECCOB MPY UCMOMb30BaHMM TUMOBbLIX METOLOB
KOHTPOJS PEXUMOB paboTbl TEXHOTOTMYECKOTo
obopyaoBaHus.

MnaHupyemble pe3ynbTaTbl 060y4YeHUsA

3HaThb:

1) paboTy No aBTOMaTU3ALUN TEXHONOMMYECKUX NPOLLECCOB U NPOM3BOACTB.

YmeTb:

1) obecneumBaTb TEXHONOrMYECKME NPOLIECCHI U NMPON3BOACTBA CpeACcTBaMM aBToMaTU3aLmm 1
yrpaBneHus.

Bnanetb:

1) coBpeMeHHbIMY MeToAamMun 1 cpeacTBamMmu aBTOMaTmU3aL MM, KOHTPONs, AMarHOCTUKU, UCMbITAHUIA U
yrpaBneHnsa npoLeccamu, XXM3HEHHbIM LIMKITOM NPOAYKLMM U ee Ka4eCTBOM.

1.5. AucumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopMupoBaHue KOMNeTeHLMN, yKa3aHHbIX B N.1.4:

OvcumnnuHa 6a3upyeTcst Ha KOMNETEHUUSIX, COPMUPOBAHHbBIX Ha NPEeAbIQYLUNX YPOBHAX
obpa3oBaHWs MOArOTOBKM.

2. COOEPXAHUE ANCLUUMNINHDI

O6bemM (4achl)

HanmeHoBaHue n cogepxaHue
yyebBHbIX Moaynen, Tem n popm KOHTpons

O4HOE
0obyyeHune
OYHO-
3a04Hoe
3a04Hoe
obyyeHune

Y4yebHbI moaynb 1. OCHOBLI TeOpUN U3MEPEHUN

Tema 1. OCHOBHbIE NOHATUS METPONOrnU.

lMoHATNE BENMUUNHBI U3MEPEHUs 1 pesynbTaTta namepenun. Cuctema CU.
Knaccuduvkaums usmepeHuii 1 Metogos uaMmepeHui. MNorpewHoctn, cuctematmnsaumsa | 10
MOrpeLLHOCTEN, NOrPELLHOCTN U3MEPUTESTBbHBIX YCTPOWCTB, KNacChbl TOYHOCTU
npmnbopos.

Tema 2. OcHOBHbIE CBEAEHUS N3 MHPOPMALMOHHOW TEOPUM U3MEPEHUIA.
KBaHTOBaHVe 1 ANcKpeTnsaumns N3aMepuTerbHbIX CUTHANoB.

Tema 3. l'ocymapcTBeHHas cuctema npnbopos u cpencTs asTomatumsaumm (FCI).
Pa3paboTka coBpeMeHHbIX METO0B HOPMUPOBAHMUS METPOIIOMMYECKUX

16
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX Moaynen, Tem n popm KOHTpOIs

Ob6beM (4achl)

O4YHOE
obyyeHune

OYHO-
3a04Hoe

obvyeHune
3a04Hoe

obyyeHune

XapaKTepUCTUK CUCTEM U3MEPEHUA N ynpaBlieHNd U MeTOObl UX aTTeCTaunn.

TeKywmn KoHTponb 1 (onpoc)

1

YuyebHbI Moaynb 2. MeToabl U3sMepeHusi TeMmnepaTypbl, YPOBHSA, faBfeHUs, pacxoaa

Tema 4. Obwme cBefdeHVWs O TeMrepaTypHbIX LIKanax M eauHuLax U3MepeHust
Temneparypbl.

Knaccudukauus npnuGopos nsmepsoLmMx temnepatypy. TepMoMeTpbl paclunpeHus.
MaHomeTpuyeckne TepMomMeTpbl. TepMOMETPLI CONPOTMBIEHUS.
TepmoanekTpudyeckne TepmomeTpsl. Mpnbopsl, paGoTatolime B KOMMEKTe C
TepMoOMeTpaMu CONPOTUBIEHNS U TepMonapamu, CTaHAapTHblE rpagyvpoBKM.

15

Tema 5. VIamepeHve faBneHusi, ypoBHS, pacxoga.

EavHnupbl nsmeperus gasnenns. 2)KNAKOCTHbIE MAaHOMETPbI U AucMaHoOMETpbI.
MaHomeTpbI C yNpyrMMu 4yBCTBUTENbHBIMU 3riemeHTamu. lNMpeobpasoBatenu
Aasnenunsi. CuctemMbl ANCTaHLMOHHON Nepefayun CUrHanoB. QNEKTPOKOHTAKTHbIE
MaHomeTpbl. MaHoMeTpbl ¢ TeH3onpeobpaszoBaTenaMu. OCHOBHbIE cBeAeHUs1 06
yCTaHOBKE MaHOMETPOB U AndmMaHoMeTpoB. [pnHLMN AEACTBUS N KOHCTPYKLMSA
TAronapomMepoBBKW. VI3amepeHune ypoBHs: Knaccudukaums MeTogoB N3MepeHus
ypoBHsi. U3amepeHune ypoBHS. B cocyaax Haxogdawmxcsa noa aasneHmem, 6ynkosble,
nonnaBKoBble, EMKOCTHbIE, Mbe3oMeTpuyeckme ypoBHeMepbl. OCHOBbLI TEOPUM
N3MepeHust pacxoga pacxodoMepamu NnepeMeHHOro nepenaga gasneHus. Bugpl
cyXarLmx yCcTponcTB. Pacxogomepbl MOCTOSHHOTO Nepenaga AaBrneHus,
TaxoMeTpUYECKME U MHOYKLUNOHHbIE PACXO40MEPbI.

20

TeKyLWwmnn KOHTPOIb 2 (onpoc)

1

cucteMbl B TennoaHepreTuke (MAC).

Yyeb6HbIn Mogynb 3. Metogbl aHanm3a rasoB u pactBopoB. MHdopmaunoHHo-usme

puTenbHbIEe

Tema 6. CBegeHnsa o MeTodax aHanusa rasoB, eAVHNLLbI.

Pa3HoBMOHOCTM razoaHann3aTopoB, 00 beMHbIE XMMUYECKNE ra30aHannM3aTopos.
TepMOKOHAYKTOMETPUYECKME, TEPMOXMMUYECKUE U MAarHUTHbIE ra3oaHann3aTophl.
Xpomarorpaduyeckme razoaHannsaTopbl 418 aHanmsa MHOrOKOMMOHEHTHbIX
rasoBbix cmecel. Knaccuduvkauusa meToaoB, MCMonb3yeMbiX Ans aHanmaa
pacTBopoB. KoHOYKTOMETpUYECKMe METOAbLI aHann3a, CXeMbl U NPUHLMIM AEACTBUS
KOHTaKTHbIX 1 OECKOHTaKTHbIX KOHOYKTOMETPOB. [1oTEHUMOMETPHYECKME METOAbI
aHanusa pactBopoB. MameputensHas cxema PH-meTpa

15

Tema 7. MpuHumnbl noctpoeHus MAC.

AnroputMmbl 06paboTkn n3mepuTenbHon nHdopmaLmn. NpUHLKNBLI NTOCTPOEHMUS
CUCTEM LEeHTPanmn3oBaHHOrO KOHTPONS TENNO3HEPreTU4YeCcKMMy 00 bekTaMu.
[MpMMeHeHne MMKPOMpPOLLECCOPOB B U3MEPUTENBHON TEXHUKE.

20

TeKywmnmn KOHTponb 3 (onpoc)

1

npoueccamu

Y4eGHbI Moaynb 4. OCHOBbI TEOPMM aBTOMAaTUYECKOro ynpaBneHusl Tenro3HepreTmye

CKUMu

Tema 8. OCHOBHbIE NOHATUSA TEOPUN YNPaBMEHUS U PErynMpoBaHuS.

3apaum u metoabl uccnegosaHus CAY. CTpyKTypHble cxembl. CTaTudeckme u
OuHamu4eckme xapaktepucTukun. NepenatoyHble oyHKLMM. HacTOTHbIE
Xapaktepuctukn. MatemaTtudeckoe onncaHne o6bekToB ynpaBreHus. TUnosble,
nnHerHble 3BeHbs. Knaccudumkaums ACP.

11

Tema 9. OcHOBHble 3afa4n 1 3Tanbl NpoekTupoBaHusa CAY.

Kputepum yctonumsoctu. Kputepum kadectsa. TUNOBbIE 3aKOHbI PerynmpoBaHmns.
PacuyeT HacTpoek perynatopoB. OnTumarbHble HAaCTPONKN. NCNonHUTENbHbIE U
perynupytowme yctporictea ACP. MNMpumepbl TexHuveckon peanusauum CAY.

17

Tema 10. ABToMaTmsaumsa 6apabaHHbIX M NPSAMOTOYHbIX KOTIIOB.

Oco6eHHOCTM ANHAMUKN, OCHOBHbIE PEFYNMPYEMbIE YHaCTKU: PErynmpoBaHue
ropeHusi, NUTaHusl TemnepaTypbl, paspskeHns aasneHnst. OcobeHHOCTH
aBToOMaTU3aLmMmn 3HeprobnokoBs. MNapannenbHas paboTa naporeHepaTopoB. CxeMmbl
aBToMaTmsaumm BcnomoraTensHoro obopyanosanug TOC

TeKyLwnn KOHTPOIb (0npoc)

MpomeXxyTo4yHasa aTrecTauusa No AUCLUNIMHE (3K3aMeH)

36

BCEIO:

180
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3. TEMATUYECKWUI NMNAH

3.1. llekunn

Homepa OuyHoe 06y4eHne

OuyHo-3a04HOE 0GYyYeHne

3aouHoe obyyeHue

Homep O6bem

n3yv4yaemMblx Tem
cemecTpa (vacbl)

Howmep
cemecTpa

O6bem
(yacsbl)

Howmep
cemecTpa

O6bem
(vacbl)

6 3

Blo|o(~|jo|a|s|win|-
oloo|o|o|o|o|o
ENIENIEN FNEN EN P [V

»

BCEIO:

w
(o3}

3.2. MpakTnyeckne n ceMMHapcKkue saHATUSA

Homepa
n3yvyaemblx

HanmeHoBaHue

OuyHoe 06y4eHne

OyHo-3a04HoE
obyyeHne

3aoyHoe obyyeHve

Tem 1 popma 3aHATUN

Homep
cemecTpa

Obbem
(yachbl)

Howmep
cemecTpa

Obbem
(vachbl)

Homep
cemecTpa

Obbem
(vachbl)

Pacyetr  norpewHocten  npwm
3 n3MepeHun Temneparypsbl
(MpakTnyeckoe 3aHATHE)

6

6

MpeobpasosaHue cTpykTyp CAY.
8 MpoekTnposaHne ACK n ACP
(MpakTnyeckoe 3aHATUE)

PacuyeT HacTpoek CAY.
®PyHKUMOHArbHbIE CXEMbI
aBTOMaTM3auum
Tenno3aHepreTU4ecknx
npoueccos. CocTaBneHve
cneuundmkaLmm Ha TeXHUYeckue
cpeacTsa ans
PYHKLMOHANBHON CXEeMbI.

9 ABTOMaTMYeCKOe ynpaBreHue
cofopereHepaLmoHHbIM
arperatom. ABTomMaTnyeckoe
ynpasneHue naporeHepaTopom.
ABTOMaTM4eCKoe ynpasreHue
BOAOrpenHbIM
koTrom(NpakTu4eckoe
3aHATME)

12

3.3. JlabopaTopHble 3aHATUA

BCEIO:

24

Homepa HaumeHoBaHue

OyHoe 06y4yeHne

OyHo-3a04HoE
ob6y4yeHne

3aoyHoe oby4eHne

n3yvaembix

Tem nabopaTtopHbIX 3aHATUI

Homep
cemecTpa

Obbem
(yachbl)

Howmep
cemecTpa

Obbem
(vachbl)

Homep
cemecTpa

Obbem
(vachbl)

N3yuyeHune n nccneposaHune
1 npubopa anrebpanyeckoro
cymmmpoBanuga MNd1.1

6

6

M3y4eHne n uccneposaHme
3 MeMOpaHHOro NHeBMaTu-
yeckoro npusoga MIM-16

M3y4eHne n uccneposaHme
4 HOPMUPYKOLLIErO
npeobpasoBartens NT-TC-68

M3y4eHne n uccneposaHne
NHEBMO3IEKTPUYECKOTO

6 Mr3-2 n anektpo-
nHeBmaTunyeckoro AMMM-63
npeobpasoBaTenem

PO

Tenno3HepreTu4eckux npoueccos
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Homepa OuyHoe 06y4eHne QuHo-3804HOe 3aoyHoe obyyeHne

M3yuAEMBIX HanmeHoBaHue 3 obyyeHne
Tem nabopaTopHbIX 3aHATUN Homep O6vem Homep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)

BCEIO: 24

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 0byueHmne OuHo-3aouHoe 3aouHoe 0ByuyeHve

y4e6Hbix dopma Y oby4yeHne 4
mMogaynew, no

KOHTpOns

KOTOPbIM por] Homep | \ohpo | HOMEP | yiongo | HOMEP 1 yioneo
npoBOAMTCA 3HaHun cemecTpa cemecTpa cemecTpa

KOHTPOIb

1,2,3,4 | Onpoc 6 4

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

OyHo-3a04HoE

O4yHoe 06y4yeHne 3aoyHoe oby4eHne

Buabl camocTtoATenbHOM paboThl o6yuyeHne
obyuatoLlerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YCBOEHME TeopeTn4ecKkoro matepmana 6 20
[MoaroToBKa K NpakTUYECKUM 3aHATUSM 6 20
MoarotoBka k TabopaToOpHbIM 3aHATUSAM 6 20
[MoaroToBKa K aK3amMeHy 6 36
BCEIO: 96

7. OBPA3OBATEJIbHbIE TEXHOJTIOINA

7.1. XapaKkTepucTuka BUAOB U UCMOSb3yeMbIX MHHOBALUMOHHbLIX )OPM y4eGHbIX 3aHATUI

O6bem 3aHATUM
B MHHOBALMOHHbIX hopmax
(4achbl)
HanmeHoBaHue B1OOB yqe6HbIX
3aHATUN Mcnonb3yemble MHHOBALMOHHbIE (DOPMbI o o © o @
g3 oz oz
S o QI I o
I3 Z 7 Z 7
33 | 28&| §&
] ® 0 ® 0
IMpakTnyeckme 3aHaATUSA Pa3bop KOHKPETHbIX CUTYaUuiA, NPUHATHE 14
peLleHnin B yCNoBUAX HE NOSHOWN
onpegeneHHocTn

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTUN U AOCTUKEHUN 00yYaroLWMXCA Ans NPOMeXyTOYHOMN
aTTecTaumm

TpaguumoHHasa | X GannbHO-peNTUHroBas

8. OBECIMNEYEHUE ANCLUUMINUHDI

8.1. YuebHasa nutepaTtypa

a) ocHoBHas y4ebHasi nutepaTypa
1. Hukonaes, M.WN. MeTponorus, ctaHgapTusaums, ceptudukauns u ynpasneHne kauectsoMm
[OnekTtpoHHbIn pecypcl/ M.U.Hukonaes.— M.: UHTYWUT, 2016.— 115c. — Pexum goctyna:
http://www.iprbookshop.ru/16706. — SBC «IPRbooks».

2. lony6, O.B. CtaHgapTunsaums, MeTponorus n ceptudurkaumnsa [SnekTpoHHbIN pecypc): y4eb. nocob./
O.B.lN'ony6, N.B.Cypkos, B.M.lNo3HsikoBckmnin. — CapatoB: Bysosckoe obpasosaHue, 2014. - 334c. .—
Pexxum goctyna: http://www.iprbookshop.ru/4151— 3BC «IPRbooks».
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6) gononHuTensHasa y4ebHas nuTepaTypa
3. MpakTukym no meTponorum, ctaHgapTusaum n ceptudukaumm / N.B.bongapeHkoea, I'.A.KHogenb,
I".A.KoHgpawkoBa, A.B.YepHukoBa, B.MN.Akoenes. - CM16.: CMI'TYPIT, 2013.-101c.— Pexum gocrtyna:
http://www.nizrp.narod.ru/praktikumsertifikazii.htm. .— 9b BLUTO3.

4. Kum, K.K. Snektpuyeckne namepeHus HeanekTpuyeckux BennymH [OneKkTpoH. pecypc): y4eb.nocob./
K.K.Kum, I".H.AHucumoe. —M.: ®Ir'60Y, 2014. -134c. .— Pexum gocTyna:
http//www.knigafund/books/173450.— OBC «KHura®oHgy.

8.2. NepeyveHb y4ebHO-MeTOoaNYECKOro o6ecnevyeHns ansa caMoCTOATeNIbHOM paboTbl 06yYalLMXCA
no gucuMnInHe
He npegycmoTpeHo

8.3. NepeyveHb pecypcoB MHHOPMaALMOHHO-TENEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
HeoO6XxoAUMBIX AN OCBOEHUSA AUCLMMNIIUHbI

1. Napatensckuit gom M3AU- publish@mpei.ru, publish@mpei- publishers.ru.

2. OnekTpoHHasa 6ubnuoteka CIo6 MNYMNTA - http://www.iprbookshop.ru.

3. AnekTpoHHasa 6ubnuoteka BLUTS CI16 NYMNTN - http//nizrp.narod.ru/ebmu_m.htm.

8.4. NepeveHb MH(POPMaALMOHHbLIX TEXHOMOIMIN, UCNOMb3yeMbIX NPU OCYLLeCTBIEeHUU
obpasoBaTenbHOro npouecca no AUCUMNINHe, BKIOYasa nepeyeHb NporpaMMHOro oéecrneyeHus m
VIHCbOpMaLIMOHHbIX cnpaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1.

2. Microsoft Office Professional 2013.

8.5. OnucaHme matepmanbHO-TEXHMYECKON Ba3bl, HEOOXO0AMMOM ANS OCYyLLeCTBNEHUA
obpa3soBaTenbHOro npouecca no AUCUMNINHe
1. JlekumoHHasa ayautopus ¢ MynbTUMEOUAHBLIM Y4€BOHbIM KOMMNEKCOM.
2. KoMNbloTepHbIN Kracc ¢ MynbTUMEANAHBIM KOMMNNEKCOM U BbIXOAOM B VIHTEpHeT.
3. CneumnanuanpoBaHHas nabopartopums.

8.6. MHble cBegeHua n (Mnun) matepuanbl
1. KomnbloTepHble npeseHTaumm.

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWMUXCA NO OCBOEHUIO

ONCUUNNUHDbI
Buapbl y4ebHbIx
3aHATUN U
CcaMocCToATElNbHaAdA OpFaHVI3aLI,VIF| AeATenbHOCTU o6yqa|ou4erocs|
paboTta
oby4aroLmxcs

Jlekumm KoHcneKkT nekumin: KpaTtko, cxemaTU4HO, nocrnenoBaTefnibHO (pnKCMpoBaTb OCHOBHbIE
NOnNoXeHwusi, BbIBOAbI U POPMYNMPOBKM; NOMeYaTh BaXKHble MbICMN, BbIAENATb
KIto4eBbIE CITOBA, TEPMUHBI.
lMpoBepka TEPMUHOB, MOHATUN N OCHOBHbLIX MOMNOXEHWI B 06NnacTn CUCTEM
yrnpasneHuns 6asamu aaHHbIX. IHopmauns 6epeTca u3 sHumMKnoneaunin, crioBapen,
CMNpaBO4YHMKOB C BbINUCLIBAHWEM TONKOBAHWU B TETPaab.
Ecnu camocTodATenbHO He yaaeTcsa pa3obpaTtbcs B MaTepuane, Heo6xoanmo
chopmynupoBaTb BOMPOC U 3afaTh NpenofaBaTento Ha KOHCYNbTauum unm Ha
NPakTU4EeCKOM 3aHATUM 1 Ap.

JlabopaTopHbie MpoBeneHune yuebHOro akcrnepumeHTa Ha nabopaTtopHON yCTaHOBKE Mo

3aHATUA pPYKOBOACTBOM Mpenogasatens AN CHATUS QUHAMUYECKUX XapaKTepuCTUK
anemeHToB CAY. PacyeT norpelHocTen TEXHUYECKNUX CPeaCcTB aBToOMaTn3aumn.

MpakTnyeckme PaboTa ¢ KOHCNEKTOM NEKUWA, C TeKCTaMM U3 CINCKA OCHOBHOWM M AONONHUTENBHOMN

3aHATUA y4yebHon nuTepaTtypbl, NOArOTOBKA OTBETOB K KOHTPOIbHbLIM BOMPOCaM, ornpocam,
NPOCMOTP pekoMeHayeMon nutepatypsbl. I3ydeHne matepmana gUCUUNIMHbL Ha
3aHATUSAX C UCMONb30BaHMEM KOMMbIOTEPHBIX TEXHOSOMMIA, MHTEPHET-UCTOYHMKOB.

CamocTodatenbHas | PacwmpeHune u 3akpenneHue 3HaHuUi, YMEHUA U HaBbIKOB, YCBOEHHbIX Ha

paboTta ayANTOPHbIX 3aHATUAX MYTEM CAMOCTOATENBHON NPOpPaboTkn y4ebHO-METOANYECKNX
MaTepuanos No UCUUNSIMHE U PEKOMEHOYEMON NuTepaType; BbINONHEHUS
KOHTPOJSTbHOW paboThl A4S CTYAEHTOB 3a04HON hopMbl 06y4YeHUs, a Takke
noaroToBku k onpocam. CamoctosTensHas paboTa BbINOMHAETCS UHAMBUAYANbHO
Unu nog pykoBOACTBOM M NpU yyacTum npenogasaTtens.
Mpu noaroToBke K 3k3aMeHy Heobxoanmo npopaboTaTb TEOPETUHECKUIA MaTepman,
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Buapbl y4ebHbIx
3aHATUN 1
camMmocTosiTenbHas
paboTa
oby4aroLmxcs

OpraHM3au,m| AeATellbHOCTU 06yqa}ou.lerocy|

NpakTn4eCcKnx 3aHATUN.

pekoMeHOayeMyto nmtepartypy. npoaHaJ'Il/ISMDOBaTb pe3ynbTaThbl BbINOJIHEHUA

10. ®OH/] OLIEHO4YHbLIX CPEACTB
AndA NPOBEAEHUA NPOMEXYTO4YHOU ATTECTALUN

10.1. OnucaHue nokasaTenen U KpUTEPUEB OLIEHUBaHWSI KOMMETEHLUI Ha Pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LKan oLeHNBaHUA

10.1.1. NMoka3aTenu oLeHUBaAHMA KOMMNETEHLIMA Ha 3Tanax ux ¢popmMmmpoBaHusi

1 ynpasneHus
3. PasbupaeTtca B coBpeMeHHbIX MeToaax U
cpencTBax aBTOMaTU3aLmMmn KOHTPOrs
ONarHoCTUKN UCMbITaHUIA U ypaBrneHus
npoLeccamu, XM3HEHHbIM LIMKITOM
NPOAYKUUM 1 e€ Ka4ECTBOM.

Koa HanmeHoBaHue MpenctaBneHne
KOMMeTeHL MM - OLEeHOYHOro OLEeHOYHOro
MokasaTenu oueHMBaHNUA KOMNETEHLMIA

(aTan ocBoeHus) cpencTtea cpeacTtea B hoHae

MK-8 (1) 1. ObnapaeT HaBblkamu paboTbl NO 1. YcTHoE 1. MNepeveHb
aBTOMaTU3aLUNMN TEXHOMOTMYECKNX cobecepoBaHue BOMPOCOB K
npoLeccoB 1 NPon3BoOACTB. 2. Tunosoe 3k3ameHy (30
2. CnocobeH obecneunBaTtb npakTuyeckoe BOMPOCOB)
TexHosiormyeckme npoLecchbl 1 3aJaHue 2. lNepeyeHb
Npou3BoACTBa CPeAcTBaMy aBTOMaTM3aLmm NpakTU4YecKmx

3apaHum (15 3agav)

10.1.2. OnucaHu1e WKan u KpUTepueB oLleHMBaHUA C(POPMUPOBAHHOCTU KOMNETEHLUMIA

KpMTepMM oueHnBaHuA C(*)OpMMpOBaHHOCTVI KOMMeTeHUUNn

OueHka no KpuTepuun oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNN
TpaanuUNOHHON
LiKane YcTHoe cobecenoBaHue MpakTuyeckoe 3agaHue

OTnnYHO 3HaeT NpuHUMN paboTbl TENOBOM Ob6yuyaroLuincss 4emMoHCTpupyeT
3NEKTPUYECKON CTaHUUW, 3HAEeT NepeyveHb npaBuUbHOE NOHMMaHWE YCIOBUS 3a[auu,
TEXHUYECKUX CPeaCcTB aBTOMaTU3auum u BMnaZieHne HaBblkaMu ero aHanuaa, Bblbopa
OCHOBHOro o6opyaoBaHusa TOC, 3HaeT NpuHUMN HY>HbIX 3aKOHOB 1 hopMyn Ans ee
paboTbl KaXa0ro anemMeHTa B OTAENbHOCTH, pelweHns. YMeeT NpUMeHATb
OTNINYHO 3HAET CYLLIHOCTb PU3NYECKNX mMaTtemMaTMyeckui annapaT Ana peanusauum
NpOLECCOB, MPOTEKAIOLLNX B TEXHUYECKNX nnaHa peLueHns 3agayu u, ecnum a1o
cpeactBax aBTomaTtmsauumn TOC. CnocobeH Heobxoanmo. MNMonyunn npaBunbHbIN OTBET
ObICTPO 1 IPAaMOTHO OLIEHWUTb BIUSIHAE BHELLHUX | Y MOXET ero UHTEPNPETUPOBaTb.
YCrOBWIA Ha NPOTEKaHUE NpPoLeCCOB U OLEHUTb

oThntHo B3aMMHOe BMMsSIHME NPOLIECCOB ApYr Ha Apyra.
Bnapeet metogumkon Tennosoro pacyeta TOC.
CB060aHO 1 YBEPEHHO ONepupyeT
npegocTaBneHHon nHdopmaumeinn. CnocobeH
Nerko OpveHTUPOBATLCS NPU BUOOU3MEHEHNN
3aiaHuiA, ucnonb3yeT B OTBETE MaTepuvan
MOHOrpan4eckon nuTepaTypbl, NPaBUbLHO
000CHOBbLIBaET MPUHATOE pelleHne, BnageeT
pa3HOCTOPOHHMMM HaBblKaMu 1 Npuemamm
BbINOMHEHUS NPaKTUYECKNX 3aau.
XopoLlo 3HaeT npuHUMN paboTbl TENoBOM OGyyatoLwuincs gemoHcTpupyeT
ANEeKTPUYECKON CTaHuun, JonyckaeT [OCTaTOYHOE MOHMMaHWe YCINoBUsS 3aayuu,

XOpOLLIO He3HaunTenbHble OWMOKM NPy onpeaeneHnm BrnaZieHne HaBblkaMu ero aHanusa, Bbibopa

KOMMMeKca TEXHNYECKNX CPeACTB
asTomaTmaaummn TOC. XopoLUo 3HAET CYLIHOCTb

HY)XHbIX 3aKOHOB 1 (hOpMYn Ans ee
pelweHus. JonyckaeT HesHaYuTenbHbIe

PO

Tenno3HepreTu4eckux npoueccos

n13.03.01 MeTponorusi, cepTudumkaLms, TEXHUYECKNE U3MEPEHUS 1 aBTOMATM3aums

CrtpaHuua 8 n3 11




hr3nyeckmx npoLeccos, npotekatoLmx Ha TOC.
CnocobeH OLEHUTb BNUSIHUE BHELLHMX YCIIOBUI
Ha NpoTekaHue NpPoLIeCCOB U OLEHUTb B3anMHOe
BMUsIHME NPOLLECCOB APYr Ha apyra ¢
[onyLIEeHNEM HE3HAUYUTENBbHbIX OLLMOOK.
CnocobeH NormyHo MbICANTb, CNOCcobeH
CUCTEMHO U3naratb MaTepuar, usnaraeT ero, He
[onyckasi CyLLeCTBEHHbIX HETOYHOCTEMN.
CnocobeH ahpeKTUBHO NPUMEHSTb
TEOPETUYECKMNE MOSNOXEHUS MPU PELLEHNN
npakTUYecKMx BONPOCOB U 3afay, Bnageet
HeoBbXx0AMMbIMW HaBbIKaMU U NpremMamMm nx
BbINOMHeHus. [lonyckaeT eanHUYHbIE OLUMGKM B
peLleHun npobrem.

MOrpeLUHOCTM NPU NPUMEHEeHUN
mMaTemaTu4eckoro annapara ans
peanusaumny nnaHa peLleHns 3agaun.
Monyyun npaBuIbHbLIN OTBET U MOXET €ro
MHTEPNpPeTUpoBaTh.

WmeeT cnaboe npeacTasneHne o NpuHLUmMnax
paboTbl TENMOBOMN 3MEKTPUYECKON CTaHLIMW,
JonyckaeT owmnbKn Npu onpeaeneHuu
TEXHUYECKNX cpeacTB aBToMaTtusaumm TOC.
WmeeT cnaboe npeacTaBneHve o CyLHOCTM
husnyeckmx npoueccos, npotekatowmx Ha TIC.
CnocobeH NpYMEeHUTb 3HaHWS TONMbKO OCHOBHOIO

Ob6yuatowuiics AeMoHCTpupyeT
AOCTaToO4YHOE NOHMMaHWe YCNoBKs 3adaun,
BMajeHne HaBblkaMn ero aHanuaa, seibopa
HY>XXHbIX 3aKOHOB 1 hopmy”n Ans ee
peleHuns. [lonyckaeT He3HaunTenbHble
NOrpeLHOCTN NP NPUMEHEHUN
mMaTemMaTUyecKoro annapara ans

YIOBNETBOPUTENLHO | MaTepuana, JonyckaeT HETOYHOCTH, peanu3auuy nnaHa peLueHus 3agaqu.
HEL0CTaTOYHO NpaBUnbHbIE POPMYIIMPOBKY. Monyynn NpaBuUnbHbIN OTBET, HO
[lonyckaeT HapyLleHMs NorMyeckom UCTbITEIBAET 3aTPYAHEHUS C ero
nocneaoBaTenbHOCTY B M3NOXEHUM UHTEpnpeTauuen.
nporpamMmmMHoro mMaTtepuana. Mimetotcs
3aTpyaHeHus ¢ BoiBogamu. CnocobeH k
pEeLUEHNI0 KOHKPETHbIX MPaKTUYeCKX 3aaaq us
yucna npedycMoTpeHHbIX paboyeii NporpaMMon.
He 3HaeT npuHLMN paboTel TENMNOBOW OGyuatoLmiics BHUKaeT B CMbICI YCIIOBUS
3MEeKTPUYECKON CTaHUMW, HE 3HAET TEXHUYECKMX | 3a4a4qu, NOHUMAaET NNaH ee peLueHus,
cpeacTs aBTomaTmaauum TIAC. He 3HaeT 0[IHaKo, HE MOXET B MOJIHON Mepe ¢
CYLLIHOCTb (pU3NYECKMX MPOLIECCOB, MOMOLLbIO MaTemMaTU4YecKoro annapara
npoTtekatowmx Ha TAC. He cnocobeH nanaraTb peanu3oBaTb €€ peLLEHME.

Hey[0BNeTBO-
mMaTepuan nocrneaoBaTternbHO, JoMyckaeT
pUTENBHO

CyLLleCTBEHHble OWNBKM, HEYBEPEHHO, C
60onbLIMMK 3aTPYAHEHUSAMMN BbIMOSHAET
npakTuyeckune 3agaHusi. He cnocobeH
NpoAoknTb 00yyYeHne 6e3 AoNoNHUTENbHbIX
3aHATUN.

* CywjecmeeHHble owubku — HedocmamoyHasi 2lybuHa u 0Co3HaHHOCMb omeema (Harnpumep, cmyoeHm He cMo2 MPUMEHUMb
meopemuyeckue 3HaHusi 011 06 bACHEHUS s18r1eHuUll, 0111 ycmaHO8MeHUsT MPUYUHHO-C1e0CMEEeHHbIX cesi3ell, CpasHeHUs u
Knaccugukayuu sieneHul u m.o.).

* HecywjecmeeHHble owubKu — HerosiHoma omeema (Hanpumep, ynyujeHue u3 uda Kakoeo-rubo HexapakmepHoeo ¢hakma,
doronHeHus Npu onucaHuuU rpoyecca, AeneHus, 3akoHomepHocmel u m.0.); K HUM Mo2ym Oblmb OMHEeCeHbl 02080PKU, O0MyU,eHHbIe
npu HeeHUMamenbHoCcmu cmydeHma.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe ANSA OLeHKU 3HAHUM,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU, XapaKTepusywme atanbl (popMUpoBaHus

KOMMeTeHUuun

10.2.1. NMepeyeHbL BONPOCOB, pa3paboTaHHbLIN B COOTBETCTBUM C YCTAaHOBJIEHHbIMU 3TanaMmu
¢hopMmupoBaHua KoMneTeHUUMn

Ne dopmynunpoBka BONpPOCOB Ne
n/n TEMbI
1 [MorpelLHOCTN N3MepeHus. 1
2 V3mepeHune ypoBHs. MexaHnyeckue ypoBHEMEPSI. 2
3 OCHOBHblE NOHATUS METPONIOTNW. XapaKTePUCTMKA aBTOMaTU4ECKNX CPEACTB M3MEPEHMS. 3
4 M3mepeHve TemnepaTypbl. TepMOMETPbLI paclUMpeHust. 4
5 MaHomeTpunyeckne TepMOMETpbI. 4
6 | TepmonpeobpasoBaTenyu CONpPOTUBIIEHNS. 4
7 | PotameTpsbl. 4
8 | 'ngpocTaTtnyeckme n anekTpnyeckme ypoBHeMepbl. 4
9 ViamepeHne gaBnexus. 5
10 | WsmepeHwne pacxoga. Pacxogomepbl NnepeMeHHoro nepenaga AasrieHus. 5
11 | NamepeHue ypoBHS. MexaHn4eckne ypoBHEMEpHI. 5
12 VI3mepeHune KoHLeHTpaLmMI NbIn B ra3oxoax. 5

PO
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13 | NamepeHune KOHUEeHTpauun nblnv B Bo3ayxe. MNbinemMepsi. 5
14 | NamepeHue cocTaBa M CBOWCTB ra3oB. [[@3oaHanusaTopsl. 6
15 | lMNepepaTtoyHble YHKUMM COEAMHEHU AMHAMUYECKUX 3BEHLEB. 7
16 | lMNMepepaTtoyHas YHKLUUS cOeaMHEHUSI C 06paTHOM CBA3LIO. 7
17 | WcnonHutenbHble YCTPOUCTBA. 7
18 | Tunosble 3BeHbsa CAY. 8
19 | MNepegatoyHas yHKLMS. 8
20 | OCHOBHbIE 3N1EMEHTbI CTPYKTYPHbIX CXEM. 8
21 | CTpykTypHas cxema ogHokoHTypHown CAY. 8
22 | PeneliHble 1 HenpepbiBHble perynsitopsl. M-perynsTop. 8
23 | MNepepatoyHbie oyHKUun CAY. 9
24 | YctonumeocTtb CAY. Kputepun yctonumsoctu Payca-l'ypeuua. 9
25 | Kputepun yctondmsoctn Muxannosa. 9
26 | lNpsamble n kocBeHHble nokasatenu kavectsa CAY. 9
27 | MeTtoguka nocTpoeHus rpaduyeckmx yCroBHbIX 0603HaYeHUn cpeacTB aBToMaTn3aumm. 9
28 | Kputepwuin yctonymsocTtn HarmksucTa. 10
29 CoegMHeHns guHaMMUYeCKNX 3BEHLEB. 10
30 | ®PyHKUMOHaNbHbIE CXEeMbl aBTOMAaTM3aLNN. 10

BapuaHT TMNOBLIX 3aaaHuK (3aaayd, KeMcoB), pa3paboTaHHbIX B COOTBETCTBUM C YCTaHOBIIEHHbIMU
atranamu ¢(popMMpoOBaHUA KOMNETEHLUN

Ne
iy Ycnoeust TUNOBBIX 3a4ady (3agad, KencoB) Ortset
n
1 | Tema 7. MpuHumnbl noctpoexus MAC. PeweHue:
3apgava: 1. W'(p) —nepepaToyvHasn yHKUMsI
MpeobpasoBatb CTPYKTYpHYt0 cxemy CAY n onpegenvTb ee BHYTpeHHero koHTypa CAY.
nepeaaTouHyo MYHKLMIO. Wp) = Wi (p) .
X(p) Y(p) 14+ Wy (p) - Wa(p) - Wa(p)
1lﬂlr1 '
X(p) Y(p)
% = Wip) -
Wslp) f=—{ Wa(p)
2. NepepatoyvHas yHKUNA BCEN
CAY
W'(p)
Wp) =—————==
®) =1_ W' (p)
W, (p)
1w W) W)
T W, (p)
1+ W, (p) - W,(p) - W;(p)
_ W, (p)
1+ Wy (p) - W, (p) - Wy(p) — Wy (p)
2 | Tema 8. OCHOBHbIE MOHATUSA TEOPUM YNPABEHNS U PeweHue:
perynmpoBaHus. x(t) =t% y(t) = &
3apava: {]_E_l'E'E_EI
OnpenenuTb NepesaTouHyto PYHKLMI0 AVHAMUYECKOrO 3BeHa Mo | - F¢ — gt p*t pt
3Ha4YeHMsIM ero BXOOHOrO U BbIXOAHOIO CUTHarmnoB. ) 1
v =
X(t) Y(t) yp l-p
| W(p)="? 1,."|,|"Ii :] = = =
_— . ) P x(p) (p+6)-6
p
T (p+6)-6
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3 | Tema 9. OcHoBHble 3aga4uum 1 aTanbl npoekTnposaHua CAY. PelueHue:

3apava 3: AdYX:
HaiiTn aHanutnyeckue Bolpaxenus ans AOUX, AUX n dYX ieo) = (w)*  w*
AVHAMUYECKOro 3BeHa C NepeaaToqHon (yHKUMen Whiw) = Gw+6)-6 6 Gwtb
Wip) = —2—. = Ulw) + iV(w
® =G Eﬁj 36 — fiw
Wi = . =
lo) =23 £36 36 — 6i
36w — Biw 36 w?
T 1296 + 36w? 1296 + 36w?
. Bio®
1206 + agmfme
U =—
W =eoT3s
LL_,IE-
Viw) = - o———
() =~ 60
AYX:

Alw) = /U w) + ViHw) =

|| ot z 15 :
- ﬂJ(ars.Jr m:) T (215 T ﬁm:)

PUX:
() = Viw)
gl arctg Ul
0
216 + 6w
= arctg o
Giw + 36

( m5-{36+m:])_
T\ T @16 + 60D w0

w36 + w?)
arctg (—W)

10.3. MeToauuyeckue matepuansl, onpeaensowme npoueaypbl OLeHUBaAHUA 3HAHUNA, YMEHUN,
BnageHun (HaBbIKOB U (MNIN) NPaKTUYECKOro onbiTa AeATENbHOCTU), XapaKTepU3yHLmnX 3Tanbl
c¢hopMmupoBaHua KoMNeTeHUUMn

10.3.1. YcnoBusa ponycka o6yuvawlerocas K caade 3K3amMeHa WM nopsafoK nUKBupauuu
aKkageMu4ecKomn 3a40MKEeHHOCTH

MonoxeHne O NpoBeAEHUWM TEKYLLEero KOHTPOSS YCNeBaeMOCTM W MPOMEXYTOYHOW aTTectauuu
obyuatomuxcs

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUNNIHe

YCTHadA X NMMCbMeHHasaA KOMMNbOTEPHOE TECTUPOBAHUE nHasa

10.3.3. Oco6eHHOCTU NpOBeAeHUA IK3aMeHa
e Bo3MOXHOCTb NOMb30BaTLCA HOPMATMBHOW NUTEPATYPOK, KanbKynsaTOPOM;
e Bpewms Ha nogrotoBky oTBeTa no 6unety 45 MuUHyT.
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