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1. BBEOEHMUE K PABOYEW MPOrPAMME OAUCLUMIIUHbI

1.1. MecTo npenogaBaeMomn AUCLMNNMHbI B CTPYKType obpa3oBaTesibHON NporpaMmmbl

Basosas I:l Obs3aTenbHas I:l JononHutensHo
Bnok 1: AaBnseTca hakynbTaTBOM

BapwnatunsHas Mo BbIGOPY I:l

1.2. Uenb aucumnnuHbl
CdopmumpoBaTb kOMneTeHUUn obyyatoLierocss B o6nactn metponorum, ceptudmkaunm, TEXHNYECKUX
N3MepeHNsIX U aBTomaTU3aLMm TENNOBbIX NPOLECCOB
1.3. 3agaum gucumnnuHbl
e Hayuutb cTtygeHToB hopmynupoBaTb TpeboBaHMA K BbIGOpY U3MepUTENnbHbIX CPEACTB U CPEeAcTB
aBTOMaTM3auUM ONS KOHKPETHOW 3afadv M3 MMEKLLMXCS CTaHOapTHbIX, MPaBWibHO OLIEHUBATb
MOrpeLLHOCTM CPeacCTB M pe3yNbTaToB N3MEPEHWI B TEXHUKE U HAy4HbIX CCIeaoBaHMUsX.
e pelaTb BONpockl MHGopMaLMoHHOro obecrneyerHnst ACYTI TOC.
e hopmynupoBaTb TpeboBaHua k paspabaTbiBaeMbIM CUCTEMaM aBTOMaTU3auuu.

1.4. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06Yy4eHUs N0 AUCLMINIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMU OCBOEHUs obpa3oBaTesibHOW NporpamMmmbl

Koa

OTan opmmpoBaHus
KOMMeTeHL MM dopmynupoBka KOMMNeTeHL MM

K-8 [[OTOBHOCTBLIO K y4acTuio B OpraHu3auum 1
MEeTpONorn4yeckoro obecneyeHns TEXHONOrMYeCKmxX
NpoLEeccoB Npu NCMOMb30BaHMN TUNOBbLIX METOA0B
KOHTPOMS PeXNMOB paboTbl TEXHONOrMYECKOro
obopyaoBaHus.

MnaHupyemble pe3ynbTaTbl 00y4YeHUs

3HaThb:

1) paboTy No aBTOMaTU3aLUN TEXHOSOIMYECKMX NPOLLECCOB 1 NPON3BOACTB.

YmeTb:

1) obecneyvnBaTb TEXHOMOIMYECKNE NPOLECCHI M NPON3BOACTBA CpeACcTBaMM aBToMaTU3aLmm 1
yrpaBneHusl.

Bnapets:

1) coBpeMeHHBIMM METOAAMU 1 CPeaCTBAMU aBTOMaTM3auuKn, KOHTPONS, AMAarHOCTUKU, UCMbITAHUA U
ynpaBneHnsa npoueccamu, XXU3HEHHbIM LIMKIIOM NPOAYKLUUN U €€ KaYECTBOM.

1.5. AucumnnuHbl (NPakTUKK) oGpa3oBaTenbHOM NPOrpaMmMbl, B KOTOPbIX ObINIO HaYaTo
c¢hopMMpoBaHue KOMNeTeHLMN, yKa3aHHbIX B n.1.4:

MpounssoacTBeHHas nNpakTuka (NpakTvka no nony4yeHno NpodeccMoHanbHbIX YMEHUIM 1 OnbiTa
npodeccuoHansHon gestensHocTtn) (MK-8)

2. COOEPXAHUE ANCLUMIIUHDI

O6bem (4ackl)

HavnmeHoBaHue n cogepxxaHue ° °§’ 58 % g °§’
y4ebHbIX Mogynen, TeM u opM KOHTPONs g g| z g g g o
°og| °agd ©&

] @9 ®o

Yy4ye6HbI Moagynb 1. OCHOBbI TEOPUU U3MEPEHUN

Tema 1. OCHOBHbIE NOHATUSE METPONOTUN.

lMoHATME BenuuMHbI M3MepeHns u pesynbtata wusmepeHun. Cuctema CU.
Knaccudumkaums nsmepeHuin n Metogos nsamepeHui. NorpewwHocTn, cuctematmsaunsa | 14
NnorpeLlHoCTen, MNOrpeLlHOCTM U3MEPUTENbHBIX YCTPOWCTB, KNacCbl TOYHOCTU
npunbopos.

Tema 2. OCHOBHble cBeAEHNSA N3 NHPOPMALIMOHHON TEOPUN N3MEPEHUIA.
KBaHTOBaHWEe 1 AUCKpeTU3aLUunsa N3MepUTEnbHbIX CUTHAMNoOB.

Tema 3. NocynapcTBeHHasa cucteMa Nnpubopos u cpeacTs asTomatmsauum (FCIM)
PaspaboTka coBpEMEHHbIX METOL0B HOPMUPOBAHMS METPOJIOTMYECKMX

10

20
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HavnmeHoBaHue n cogepxaHue
y4ebHbIX Moaynen, Tem n hopm KOHTpons

O6bem (4achl)

o4YHoe
oby4eHve

OYHO-
3a04Hoe

obvyeHuve
3a04Hoe

oby4eHve

XapaKTepUCTuUK CUCTEM N3MEPEHNA N ynpaBJieHNd N MeTodbl X aTtTecTtayunn.

TeKywmn KoHTponb 1 (onpoc)

1

Y4eGHbIN Mogynb 2. MeToAabl M3MepeHUs TeMnepaTypbl, YPOBHS, AaBleHUs, pacxoaa

Tema 4. OGwMe cBedeHVsl O TemnepaTypHbIX LWKanax U eduHuuax WU3MepeHus
Temneparypbl.

Knaccudgvkauus npruGopoB nsmepsitowmx Temnepatypy. TepmMoMeTpbl pacluMpeHus.
MaHomeTpuyeckne TepMoMeTpbl. TepMOMETPLI CONPOTUBIEHMS.
TepmoanekTpuyeckue TepMmomeTpbl. MpruGopbl, paboTatowne B KOMMMEKTE C
TEpMOMEeTpamMu CONpPOTUBIIEHVS! U TepMonapamuy, CTaHdapTHbIE rpagyVpPOBKM.

20

Tema 5. ilamepeHune gaBneHusi, ypoBHS, pacxoaa.

EavHnupbl nameperusa gasnenns. XKNAKOCTHbIE MAHOMETPbI U ANMaHOMETPbI.
MaHOoMeTpbI C ynpyrumn 4yBCTBUTENbHLIMUK aniemeHTamu. [NpeobpasoBaTtenu
Aasnexus. Cuctembl AUCTAHLUMOHHOW Nepeaaymn CUrHanoB. ONEKTPOKOHTaKTHbIE
MaHomMmeTpbl. MaHomMeTpbl ¢ TeH3onpeobpasosaTensmu. OCHOBHbIE cBeAeHUs 06
yCTaHOBKE MaHOMETPOB 1 AUdPMaAHOMETPOB. [pMHUMN AENCTBUSA N KOHCTPYKLUS
TAronapomMepoBBKW. VI3MepeHune ypoBHS: Knaccudukauus MeTogoB N3aMepeHns
ypoBHsi. lamepeHue ypoBHS. B cocygax Haxogawwmxca nog AasrneHneM, 6ynkosble,
MonnaBKOBbIe, EMKOCTHbIE, Mbe3oMeTpuyeckne yposHeMepbl. OCHOBbI TeopuU
n3MepeHusi pacxoga pacxogoMepamu nepeMeHHoro nepenaga aasneHns. Bugbl
CyXalLmx ycTponcTe. PacxogoMepbl MOCTOAHHOMO Nepenaga AaBreHus,
TaxoMeTpuyeckmne u MHAYKLUMOHHbIE pacxogoMepbl.

24

TeKyLWwMn KOHTponb 2 (0npoc)

1

cucteMbl B TennoaHepreTuke (MUAC).

Yyeb6HbIn Mogynb 3. Metoabl aHanu3a rasoB u pactBopoB. MHdopmaLunoHHO-usme

puTernbHble

Tema 6. CBegeHus o MeToaax aHanusa rasoB, eguHULbI.

Pa3HoBMOHOCTM razoaHann3aTopoB, 00 beMHbIE XMMUYECKNE ra30aHann3aTopos.
TepMOKOHAYKTOMETPUYECKNE, TEPMOXMMUYECKNE U MArHUTHbIE ra3oaHann3aTopsl.
Xpomartorpaduyeckme razoaHanm3aTopbl Ang aHannsa MHOrOKOMMOHEHTHbIX
rasosbIx cmecen. Knaccugukauyma MeTogoB, UCNOMb3yeMbIX NS aHanvsa
pacTtBopoB. KoHOyKTOMETpUYeckne MeToabl aHanmsa, CXxemMbl U NPUHLMN AeNCTBUSA
KOHTaKTHbIX 1 OECKOHTaKTHbIX KOHOYKTOMETPOB. [1oTEHUMOMETPUYECKME METObI
aHanunsa pacTtBopoB. MiameputenbHas cxema PH-meTpa

20

Tema 7. MpuHumnbl noctpoeHus UAC.

AnroputMmbl 06paboTkM namepuTenbHon nHdopmMaumn. MNMpUHLMNLI NOCTPOEHNS
CUCTEM LiEHTPanM30BaHHOIO KOHTPOISA TENNO3HEPreTM4eckMMm o6 beKkTamu.
[MpUMeEHEHNE MMKPOMPOLIECCOPOB B M3MEPUTENIBHON TEXHUKE.

24

TeKywWwmi KoHTponb 3 (onpoc)

1

npoueccamu

YyeOHbIN mMoAayInb 4. OCHOBbI Teopun aBToOMaTU4eCKoro ynpasrneHusa TennoaHepreTu4HeCKumMmmn

Tema 8. OCHOBHbIE NOHATUSA TEOPUN YNPaBEHUS N perynmpoBaHus.

3agaum n metoabl uccnegosaHusa CAY. CTpyKTypHble cxembl. CTaTudeckme u
ANHaMmnyeckue xapakrepuctuku. MNMepegatodrble PyHKUMN. HacToTHbIE
xapaktepuctukn. Matematudeckoe onnucaHne o6bekToB ynpaBneHusa. Tunoeble,
nunHerHble 3BeHbst. Knaccmudmkauma ACP.

14

Tema 9. OcHoBHbIe 3agayu 1 atansl npoekTupoBaHusa CAY.

Kputepuu yctonumsocTtun. Kputepum kavectsa. TUnosble 3aKOHbI peryrvpoBaHus.
PacueT HacTpoek perynsatopoB. OnTumarnbHble HAaCTPOWKU. CNONHUTENBHbIE 1
perynuvpytowme ycrtporictea ACP. Mpumepbl TexHu4eckon peanusauum CAY.

20

Tema 10. ABTOMaTM3auns 6apabaHHbIX N MPSAMOTOYHbIX KOTOB.

OcobeHHOCTN AMHAaMMWKW, OCHOBHbIE perynupyemble y4acTKu: perynmpoBaHve
ropeHus, NUTaHWs TemnepaTypbl, pa3psbkeHns gasneHns. OcobeHHOCTH
aBTOMaTtusauuu aHeprobnokos. MNapannenbHas paboTa naporeHepaTopoB. Cxembl
aBTOMarusauuv BcnomoratensHoro obopygosaHus TOC

10

TekyLWwnn KoHTpOnb 4 (onpoc)

HPOME)KYTO‘-IHGSI aTTecTauusa no gucuuniinHe (SKSaMeH)

36

BCEIO:

216

PMa 13.03.01 MeTtpornorus, cepTudmrKaLms, TEXHAYECKME M3MEPEHMSA U aBToMaTH3aums
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3. TEMATUYECKUMN NNAH

3.1. Nlekuunun
Homepa OuHoe oby4eHune OuHo-3a04HOEe 0byYeHue 3ao4Hoe oby4yeHne
RYNAMIKTOM | couecipa | Gaos) | cowectpa | Gacs) | cowecipa | e
1 6 4
2 6 4
3 6 3
4 6 3
5 6 3
6 6 4
7 6 4
8 6 3
9 6 3
10 6 3
BCEIO: 34

3.2. MpakTnyeckne n ceMMHapcKue 3aHATUSA

Homepa HaumeHoBaHne

OyHoe 06y4eHne

Ou4Ho-3a04HOE
obyyeHne

3ao4yHoe oby4eHne

n3yvaemblix

Tem 1 cbopma 3aHATUI

Howmep
cemecTtpa

Ob6bem
(4acbl)

Homep
cemecTpa

O6bem
(4acbl)

Homep
cemecTtpa

Ob6bem
(4acbl)

PacueT norpewHocten npu
3 n3MepeHun TemnepaTypbl

6

10

lMpeobpasoBaHune CTPyKTyp
8 CAY. lNpoektnpoBaHne ACK
n ACP

10

Pacuyet HacTpoek CAY.
DyHKUMOHAmNbHbBIE CXEMbI
aBToMaTtum3aumm
TENO3HEePreTU4ECKNX
npoueccoB. CocTtaBneHve
crneumgurKaunm Ha TeEXHUYeCcKme
cpeactea anga

9 PYHKLMOHANBHON CXEMbI.
ABTOMaTMYeECKOE ynpaBrneHue
copopereHepaLmoHHbIM
arperatom. ABTOMaTnyeckoe
ynpasneHne naporeHepaTopomM.
ABTOMaTMYECKOE YNpaBreHne
BOAOMPENHBLIM KOTIIOM

14

3.3. JlabopaTopHble 3aHATUA

BCEIO:

34

QOuyHoe 06yyeHne

Oy4Ho-3a04HOE

3aouHoe oby4veHue

Mgﬁ";eesablx HaumeHoBaHune ) 06yueHmne
Tem nabopaTopHbIX 3aHATUI Homep O6bem Homep Obbem Homep O6bem
cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)
M3yyeHne u wuccnegoBaHve
1 npubopa  anrebpanyeckoro 6 4
cymmunpoBanug MNd1.1
N3yyeHne un wuccnegosaHue
3 MeMbpaHHoro nHeBMaTu- 6 4
yeckoro npusoga MIM-16
N3yyeHne un wuccnegosaHue
4 HOpPMUpPYIOLLLErO 6 4
npeobpasosatens MNT-TC-68
N3yyeHne un wuccnegosaHue
NHEBMO3SIEKTPUYECKOTO
6 nna-2 " 3MeKTpo- 6 5
nHeBmatmyeckoro  OlMM-63
npeobpasoBaTenemn

POa
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Homepa OuyHoe oby4yeHune QuHo-3804HOE 3aoyHoe obyyeHne

MaydaEMBIX HaumeHoBaHne § oByueHme
Tem nabopaTopHbIX 3aHATUI Homep Obbem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)

BCEIO: 17
4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLUEIOCH

Homepa OyHoe obyyeHune OuHo-3a04Hoe 3ao4Hoe 00y4yeHune

y4E6HbIX dopma y oby4yeHune y
mozaynen, no

Ay KOHTpOst

KOTOPbIM . Homep Kon-8o Howmep Kon-Bo Homep Kon-o
nposoaunTcA 3HaHUn cemecTpa cemecTpa cemecTpa

KOHTPOIb

1,2,3,4 onpoc 6 4

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLLUEIOCHA

OuyHo-3a04HOE

Buabl CamMoCTOSITENbHOM paboThi OuyHoe 06yyeHne 0ByueHIe 3aouHoe oby4veHune

obyuvatolerocs Homep O6bem Homep O6beM Homep O6bem

cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)
YCBOEHMNE TeOpeTUHECKOro MaTepunana 6 33
[MogroToBKa K NPakTUYECKUM 3aHATUSM 6 32
MoarotoBka k labopaTopHbIM 3aHATUSIM 6 30
lMogroToBKa K 3K3amMeHy 6 36
BCEIO: 131

7. OBPA3OBATEJNIbHbIE TEXHOJ1OIMN'MA

7.1. XapaKkTepucTuka BUAOB U UCMOSIb3yeMbIX MHHOBALUMOHHbLIX (hOpPM Yy4eBHbIX 3aHATUI

O6beM 3aHATUN
B MHHOBALMOHHbIX chopmax
(yachbl)
HaumeHoBaHve BMAOB y4eOHbIX
3aHATUN Mcnonb3yemble MHHOBALMOHHbIE (DOPMbI o © @ © @
gz oz oz
2o 2Ig Io
e FZ T Z 7
> 28> 8>
8 ® 8 ® 8
MNpakTnyeckmne 3aHaTUSA Pa3bop KOHKpETHbIX CUTyauui, NpUHATHUE 14
peLLUeHnn B YCrOBUAX HE MOMHOM
onpeaeneHHoCcTH

7.2. Cncrema oueHnBaHusA ycneBaeMoCcTn n DOCTUXEeHUN 06y‘-|aIOI.IJ,VIXCﬂ Ana npome)KyTquoﬁ
aTTecTauuu

TpaauumnoHHasa | X GannbHO-penTUHroBas

8. OBECIMNEYEHUE ANCLUUMIUHDI

8.1. YuebHasa nuTtepaTtypa

a) ocHoBHas y4yebHasi nuTepaTypa
1. Hukonaes, M.N. MeTponorus, ctaHgapTnsaums, ceptudukaumsa u ynpasneHve kKa4ecTtsom
[OnekTpoHHbIn pecypc)/ M.N.Hukonaes.— M.: UHTYWUT, 2016.— 115c. — Pexum goctyna:
http://www.iprbookshop.ru/16706. — O6C «IPRbooks».

2. lTony6, O.B. CtaHgaptmnsaums, meTponorus n ceptudmkaumns [OnekTpoHHbIN pecypc]: y4eb. nocob./
0.B.lNony6, N.B.Cypkos, B.M.lNo3HsakoBckmin. — CapaToB: BysoBckoe obpasoBaHue, 2014. - 334c. .—
Pexum goctyna: http://www.iprbookshop.ru/4151— 3BC «IPRbooks».

0) pononHuTenbHasa yyebHasa nuTtepartypa

PMa 13.03.01 MeTtpornorus, cepTudmrKaLms, TEXHAYECKME M3MEPEHMSA U aBToMaTH3aums
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3. MpakTukym no meTponorun, ctaHaapT1saum u ceptudpukaumm / .B.boHgapeHkosa, ".A.KHogenb,
I".A.KoHgpalukoBa, A.B.YepHukoBa, B.M.Akoenes. - Cl16.: CMI'TYPIT, 2013.-101c.— Pexum goctyna:
http://www.nizrp.narod.ru/praktikumsertifikazii.htm. .— 35 BLUT3.

4. Kum, K.K. SnekTpuyeckme namepeHus HeanekTpuyecknux BennumH [OnekTpoH. pecypc): y4eb.nocob./
K.K.Kum, I".H.AHucumos. —M.: ®I'6OY, 2014. -134c. .— Pexum gocrtyna:
http//www.knigafund/books/173450.— 3BC «KHura®oHa».

8.2. MepeyveHb y4eGHO-MeTOANYECKOrO 06ecneyeHUs Ans caMOCTOATeNbHON paboTbl oGy4atowmnxcs
no AvcuuninHe

He npegycmoTpeHo

8.3. NepeyveHb pecypcoB MH(pOPMaLMOHHO-TENEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
Heo6XxoAUMbIX AN OCBOEHUA AUCLIUMNITUHDI

1. Mapatensckuin agom M3AU- publish@mpei.ru, publish@mpei- publishers.ru.

2. OnekTpoHHas 6ubnuoteka CI6 INYMTL - http://www.iprbookshop.ru.

3. OnekTpoHHas 6ubnunoteka BLUTO CIM6 INYTMTL - http//nizrp.narod.ru/ebmu_m.htm.

8.4. NepevyeHb MHOPMALMOHHBLIX TEXHONOIMA, UCNOJIb3YEeMbIX NPU OCYLLEeCTBIIEHUHU
obpazoBaTenbLHOro npouecca Nno gMcUMniunHe, BKIO4Yasa nepevyeHb NporpaMMHOro obecneyvyeHus m
MH(OPMALMOHHBIX CMPaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1.

2. Microsoft Office Professional 2013.

8.5. OnucaHme martepmanbHO-TEXHMYECKON 6a3bl, HeOO6X0AMMOM ANs OCYyLLEeCTBNEHUA
obpa3oBaTenbLHOro npowuecca no AMcuunimnHe
1. JlekunoHHas ayantopusi ¢ MynbTUMEAUAHLIM Y4eOHbBIM KOMMIIEKCOM.
2. KomnbloTepHbIl Kracc ¢ MyfnbTUMEANAHBIM KOMMNEKCOM U BbIXOAOM B VIHTEPHET.
3. CneuunanuanpoBaHHas naboparopusi.

8.6. UHble cBepgeHuA 1 (unu) maTepuranbl
1. KomnbloTepHble Npe3eHTauum.

9. METOANYECKHUE YKA3SAHUA ANA OBYYAKOLWMUXCA MO OCBOEHUIO

ONCUUNJIUHDbI
Buabl y4ebHbIx
3aHATUN U
CcaMoCToATelIbHasA OpraHmaauMﬂ aeATernbHOCTU o6yqarou.|,er009|
pabota
obyyvaroLwmxcs

Jlekumm KoHcnekT nekumin: KpaTko, CxemMaTU4HO, nocrnegoBatenbHO (PrKCMpoBaTb OCHOBHbIE
NOSTIOXXeHWS, BbIBOAbl U (POPMYMNPOBKM; MOMEeYaTb BaXXHbl€ MbICSX, BbIAENATb
KItoyeBble CrioBa, TEPMUHBI.
lMpoBepka TEPMUHOB, MOHATUA N OCHOBHbIX NMOSIOXEHUA B 0611acTn cucTem
ynpaeneHusa 6asamu gaHHbix. MHdopmaunsa 6epeTcs M3 sHUMKNoneaun, crioBapen,
CMNpaBOYHMKOB C BbINUCbIBAHWEM TONIKOBaHWU B TETpadb.
Ecnu camoctoaTensHo He yoaeTtcst pa3obpaTbca B MaTepuarne, Heobxogumo
chopmMynupoBaTb BONPOC U 3aaaTb NnpenogaBaTesito Ha KOHCYNbTaumum unm Ha
NPaKTU4ECKOM 3aHATUM U Ap.

JTabopaTopHble MpoBeneHne y4ebHOro akcnepumeHTa Ha nabopaTopHON YCTaHOBKe Mo

3aHATUSNA PYKOBOACTBOM MpenogasaTtens Ans CHATUA AUHAMUYECKUX XapaKTepucTuk
anemeHToB CAY. PacyeT norpeLliHocTen TEXHNYECKNX CPeaCTB aBToOMaTU3aLnm.

MpakTnyeckne PaboTa ¢ KoHCNeKToM MeKLWiA, C TEKCTaMKU U3 CNMCKa OCHOBHOW U AOMNONHUTENbHOM

3aHATUSA y4ebHoM nuTepaTtypsbl, MOArOTOBKA OTBETOB K KOHTPOJIbHLIM BOMpOCcaM, onpocam,
NPOCMOTP pekoMeHayeMon nutepatypsbl. I3ydeHne matepmana gUCUUNIIMHbI Ha
3aHATMSAX C UCMONBb30BaHMEM KOMMNBIOTEPHbBIX TEXHONOMIN, UHTEPHET-UCTOYHMKOB.

CamoctodatenbHas | PacwmpeHue u 3akpenneHne 3HaHuim, YMEHUA 1 HaBbIKOB, YCBOEHHbIX Ha

paboTta ayaNTOPHbIX 3aHATUAX MYTEM CaMOCTOATENBHON NPOPaboTkn y4ebHO-MeTOANYECKUX
MaTepmanos no AUCUUNIIMHE U PEKOMEHOYEMOW NUTepaType; BbINOSTHEHUS
KOHTPOISbHOM paboThl A4S CTYAEHTOB 3a04HON hopMbl 00yYeHUS, a TaKke
NoAroToBkM k onpocam. CamocTtosiTenbHas paboTa BbINONMHAETCA UHAMBUOYANBHO
Unu nog pykoBOACTBOM Y MpU yyacTum npenogasartens.
Mpun NOAroToBKE K 9K3aMeHy HeobxoamMmMo npopaboTaTb TEOPETUHECKUA MaTepman,
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Buapbl y4ebHbIxX
3aHATUN 1
camocTosiTenbHas
paboTa
obyyvaroLmxes

OpraHmsau,Mﬂ OeATelIbHOCTU o6yqa|ou.|.eroc;|

NPaKTUYECKMUX 3aHATUN.

pekomeHayeMyto nutepaTypy. MNpoaHannanpoBaTtb pe3ysfibTaTbl BbINONHEHUS

10. ®OHA] OLLEHOYHbIX CPEACTB
AnA NPOBEAEHUA NMPOMEXYTOYHOU ATTECTALIUU

10.1. OnucaHune nokasaTenen u KpuTepmeB OLLleHMBAHUSA KOMMETEHLIMIA Ha Pa3NIUYHbIX 3Tanax ux
cdopMupoBaHusa, onncaHue WKan oueHnBaHUA

10.1.1. Noka3aTenu oueHUBaAHMA KOMMNETEHLUMIA Ha 3Tanax ux opmmpoBaHusi

W ynpasneHus

3. Pasbupaetcsa B COBpeMEHHbIX MeTogax u
cpefcTBax aBTomMaTusauuy KOHTpons
AVNarHOCTUKMN UCMbITAHUIA 1 yNpaBneHus
npoLeccamu, XXM3HEHHBIM LIMKIIOM
NPOAYKLMW N ee KaYeCTBOM.

Koa HanmeHoBaHue MpencraesneHne
KOMMeTeHL MM y OLEHOYHOrO OLEHOYHOrO
lMokasaTenu oueHMBaHNS KOMNETEHLUN

(aTan ocBoeHuUs) cpencTtea cpenctea B hoHae

MK-8 (1) 1. Obnagaet HaBblkaMy paboTbI MO 1. YcTHOE 1. NepeveHb
aBTOMaTU3aLUKN TEXHOITOTNYECKMX cobecenoBaHune BOMNPOCOB K
NpoLeccoB 1 NPOV3BOACTB. 2. TunoBoe 3k3ameHy (30
2. CnocobeH obecneunBaTtb npakTu4eckoe BOMPOCOB)
TEXHOMNOrM4Yeckne NpoLiecchl 3apaHve 2. MNepeyeHb
npou3BoACTBa CpeacTBaMy aBToMaTn3aLmm NpaKTU4YeCKmX

3agaHun (15 3agad)

10.1.2. OnucaHu1e WKan u KpUTEpUEB OLleHMBaHUSA C(POPMUPOBAHHOCTUN KOMNETEHLMUNA

KpuTepumn oueHnBaHnsa chopM1MpOBaHHOCTU KOMMETEHLUN

OueHka no KpuTepumn oueHuBaHnsa coopMmMpoBaHHOCTM KOMMETEHLNIA
TPagMLVOHHON
Likane YcTHOe cobecenoBaHue MpakTnyeckoe 3agaHue

OTNMYHO 3HAeT NpUHUMN paboTbl TEMSIOBON O6y4atoLmincs oemoHcTpupyeT
3NEeKTPUYECKON CTaHUMK, 3HaeT nepeYveHb npaBuIbHOE NOHMMaHWE YCINOBUS 3afa4u,
TeXHUYECKMX CpeacTB aBToMaTM3aumum u BnageHne HaBblkaMuX ero aHanmsa, Belbopa
OCHOBHOro obopyaosaHust TOC, 3HaeT NpuHUMN HY>XHbIX 3aKOHOB 1 hopMyn Ans ee
paboThbl KaXXOOro arieMeHTa B OTAEIbHOCTH, pelleHusi. YMeeT NpUMeHsiTb
OTJTUYHO 3HAET CYLHOCTb P3NYECKNX mMaTeMaTU4ecKuii annapaT Ans peanvsaumm
NpPOLIECCOB, NPOTEKALLNX B TEXHUYECKNX nnaHa peleHnst 3agaym u, ecnm aTo
cpeacteax asTomatnsauun TOC. CnocobeH Heobxoammo. MNonyynn npaBunbHLIA OTBET
ObICTPO 1 rPAaMOTHO OLEHUTb BNUSIHAE BHELUHMX N MOXET ero UHTepnpeTUpoBaThb.
YCINOBWIA Ha NpoTekaHWe NPOLECCOB U OLEHUTb

OTIN4HO B3aMMHOE BINUsIHWE NPOLLECCOB ApYr Ha Apyra.
Bnageet meTtogukon Tennosoro pacyeta TOC.
CB0OOAHO 1 yBEPEHHO OnepupyeT
npegocTaBneHHon nHgopmaumeinn. CnocobeH
NEerko OpPUEHTUPOBATLCS NPU BUOOU3MEHEHNN
3aJaHuiA, UCNONb3yeT B OTBETE MaTepuan
MOHorpadmyeckon nuTepaTtypbl, NPaBUIbHO
060CHOBLIBaeT MNPUHATOE peLleHne, BrnageeT
Pa3HOCTOPOHHUMM HaBbIKAMMK U NpUemamm
BbINONIHEHMS MPaKTUYECKMX 3a4ay.
XopoLo 3HaeT NpUHUMN paboTbl TENSIOBON OOyyaroLwmics 0eMoHCTpUpyeT
SNEKTPUYECKOW CTaHUUK, JOoMycKaeT [0CTaTOYHOE NMOHMMaHUe yCroBus 3adauu,
He3HauuTeNbHbIe OWNOKN NpY ONpeaeneHnn BnageHve HaBblkaMun ero aHanmsa, Belbopa

XOpOLLO KOMMeKca TEXHNYECKUX CPEACTB HY>KHbIX 3aKOHOB M pOpMyI A1 ee

aBTomatum3auum TOC. XopoLlo 3HaeT CyLLHOCTb

u13nYecKnx npoLeccos, npoTekatowmx Ha TOC.

CnocobeH OLEHUTb BNUSIHAE BHELLIHUX yCJ'IOBMFI

pewieHuns. }J,onycxaeT He3Ha4yuTernbHble
norpeLwHoCTn Npn NnpuMeHeHnn
MaTeMaTu4yeckoro annaparta gnsa

POa
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Ha NpoTeKaHue NPOLLeCCOB M OLIEHNTb B3aUMHOe
BIMsIHVME NPOLIECCOB ApYr Ha Apyra ¢
AOnyLLeHNeM He3HaunTeNbHbIX OLNGOK.
CnocobeH NOrMYHO MbICNUTbL, CNOCOOeH
CUCTEMHO usnaratb MaTepuarn, usnaraeT ero, He
Aonyckas CyLeCTBEHHbIX HETOYHOCTEN.
CnocobeH apPekTUBHO NPUMEHATD
TEOpeTUYECKNE NOSIOKEHMS NPY PeLLEHUN
NpaKTUYecKnx BONPOCOB M 3afay, BnageeT
Heo6XoANMbIMU HaBbIKAMW M MPUEMaMm Ux
BbINONHeHus. [JonyckaeT eaAVHNYHbIE OLLUMOKK B
pelleHun npobrem.

peanusauuv nnaHa peLueHust 3agayu.
Monyynn npaBuIbHLIN OTBET U MOXET €ro
WHTEprpeTUpoBaTh.

MmeeT cnaboe npeacraBneHve o NpuHUmMnax
paboTbl TENNOBOW 3MNEKTPUYECKON CTaHLMM,
aornyckaeT ownbkn Npu onpeaeneHnn
TeXHUYeCKMX cpeacTB aBTomaTmsauum TOC.
MmeeT cnaboe npeacraBnexHne o CyLHOCTH
du3nyecknx npoueccos, npotekarowmnx Ha TAC.
CnocobeH NpMMeHUTb 3HAaHUS TONbKO OCHOBHOTO

OGyyatoLmncs AemoHcTpupyeT
[OCTaTo4YHOE MOHMMaHWe YCroBus 3adayuu,
BrnajeHve HaBblkaMu ero aHanm3a, Bblbopa
HY>XHbIX 3aKOHOB M (hopMyn Ans ee
pelueHuns. [lonyckaeT He3HauuTeNbHble
NOrpeLUHOCTN NPU NPUMEHEHNN
MaTemaTun4eckoro annapara ans

YAOBNETBOPUTENBHO MaTtepuana, gonyckaet HeTO4HOCTH, peanunsaunn nnaHa peleHna 3agadu.
HeJOoCTaTOYHO NpaBunbHble POPMYMPOBKHA. Mony4nn NpaBunbHbIA OTBET, HO
JonyckaeT HapyLleHMs Nornyeckomn UCNbITLIBAET 3aTPYOHEHMS C €ro
nocneaoBaTenbHOCTU B U3NOXKEHUN WHTEepnpeTaunen.
nporpamMHoro matepuana. Mimetorcs
3aTpyaHeHus ¢ BeiBogamn. CnocobeH K
PELLEHNIO KOHKPETHbIX NPaKTUYECKMX 3aday 13
yucna npefycMoTPeHHbIX paboyei Nporpammoi.
He 3HaeT npuHUmMn paboTbl TENNoBoW O6yyatomncs BHMKaeT B CMbICH YCIOBUS
SMNEKTPUYECKOW CTaHUUK, HE 3HAET TEXHUYECKNX | 3agayu, NOHMMAaET MnaH ee peLleHus,
cpeacts aBTomaTm3auumn TOC. He 3HaeT O[IHaKO, HE MOXeT B MOMHON Mepe C
CYLLHOCTb (hU3NYECKNX MPOLECCOB, MOMOLLbI0 MaTeMaTUYeCcKoro annapara

HeyaOBNETBO- npoTekatowmux Ha TAC. He cnocobeH usnaratb peann3oBaTb €€ peLleHne.
mMaTepuarn nocrnegoBaTernbHO, onycKaeT
pnTenbHO CyLLIECTBEHHbIE OLINGBKM, HeYBEPEHHO, C

6onbLIMMMN 3aTPYAHEHUSIMW BbINOMHAET
npakTnyeckme 3apgaHus. He cnocobeH
NpoAoCXNTb 00yyYeHne 6e3 AoNONMHUTENbHbIX
3aHATUN.

* CyujecmeeHHble owubku — HedocmamoyHasi 2rly6uHa U 0CO3HaHHOCMb omeema (Harnpumep, cmydeHm He CMoe NPUMEHUMb
meopemuyeckue 3HaHusi O 06 bsICHEeHUS1 sigrieHul, 0711 ycmaHOB8/IeHUST NMPUYUHHO-C/1e0CMBEHHbIX 853U, CpasHeHUs U
Knaccugukayuu sieneHul u m.od.).

* HecyuwjecmeeHHble owubKu — HerosiHoma omeema (Hanpumep, ynyuieHue u3 suda Kakoeo-nubo HexapakmepHo2o ¢hakma,
O0oronIHeHUs Npu onucaHuuU npoyecca, s18M1eHUsi, 3akoHoMepHocmel u m.d.); K HUM Moaym 6bimb OMHeCeHbl 02080PKU, OOMYU,eHHbIE
npu HesHUMamesibHocmu cmydeHma.

10.2. TUNOBbI€ KOHTPOJIbHbLIE 3aAaHUA UITU UHbIEe MaTepuarbl, HeO6XoAUMbIe ANA OLEeHKN 3HaHWN,
YMEeHWUM1, HAaBbLIKOB U (UNK) ONbITa AeATEeNbHOCTU, XapaKkTepusyoLwme 3Ttanbl POpMUMpOBaHUA

KoOMMeTeHUuun

10.2.1. NepeyeHb BONpPoCoB, pa3paboTaHHbIA B COOTBETCTBMMU C YCTaHOBIIEHHbIMU 3TanaMmu
dopMmUpoBaHUs KOMNETEHLUM

Ne Ne
n/n dopmynupoBka BONPOCOB TeMbl
1 MorpeluHoCTN nsmMepeHnst 1
2 VM3smepeHne ypoBHs. MexaHuyeckue ypoBHeMepbI. 2
3 OCHOBHbIE NOHATUS METPONOorMu. XapakTepucTuka aBToMaTU4eCKUX CpeacTB U3MepeHus 3
4 Vi3amepeHne Temnepatypbl. TepMOMeTpbl paclumpeHust 4
5 MaHomeTpuyeckne TepMoMeTpbl 4
6 | Tepmonpeobpa3oBaTenv CONpPoTUBIIEHNS 4
7 | PotameTpsbl 4
8 | 'ngpocTaTtnyeckme n anekTpuyeckme ypoBHemepbl 4
9 Vi3amepeHune gaBneHuns. 5
10 | N3amepeHue pacxoga. Pacxogomepbl nepeMeHHoro nepenaaa AasnexHus. 5
11 | WamepeHue ypoBHs. MexaHu4eckue ypoBHEMEPDI. 5
12 V3mepeHne KOHLEHTpaUMIN Nbin B ra3oxogax 5
13 | WamepeHue KoHUeHTpaumn nbinv B Bo3gyxe. Mbinemepsbl 5
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14 | VsmepeHune cocTaBa M CBOWCTB ra3os. [[@3oaHanusaropsi.

15 | MNepepatoyHble PyHKLUNM COeANHEHNIN AUHAMUYECKNX 3BEHLEB.

16 | MepepatoyHas dyHKUMSI coegnHeHUst ¢ obpaTHOW CBA3bIO.

17 | VicnonHuTenbHble YyCTPOWCTBA.

18 | Tunosble 3BeHbss CAY

19 | lNMepepaTtoyHas dyHKUUS

20 | OcHOBHbIe 3NeMEeHTbI CTPYKTYPHbIX CXEM

21 | CTpykTypHasi cxemMa ogHOKOHTYpHou CAY

22 | PeneliHble 1 HenpepbiBHble perynsaTtopsl. [1-perynsTop.

23 | MNepepatoyHbie dyHKumm CAY

24 | Yctonuusoctb CAY. Kputepun yctondmsoctu Payca-l'ypeuua
25 | Kputepui yctonumsoctn Muxannosa

26 | lNpsamble n kocBeHHble nokasatenu kavecrtsa CAY.

27 | MeTtoguka nocTpoeHus rpadnyeckmx yeroBHbIX 0603HaYeHu cpeacTs aBToMaTU3aLmm.

O|O|O©[O(O|00|00|00|00]|0 NN (N[

28 | Kputepuin yctonymsocTn Hamksncra 10
29 CoeanHeHns ANHaMU4YecKnx 3BeHbEB 10
30 | ®PyHKUMOHANbHbIE CXEMbl aBTOMaTU3aLMK. 10

BapuaHT TMNOBLIX 3agaHun (3aaayd, KeMCcoB), pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBIIEHHbIMU
atanamu (hopMUpPOBaAHNA KOMMNETEHLUN

Ne
iy YcnoBus TMMNOBBIX 3a4ad (3agad, Kemcos) OTBeT
n
1 | Tema 7. MpuHumnel noctpoeHus ANC. PeweHue:
3apgava: 1. W'(p) —nepegatoyHasa yHKUMA
MpeobpasoBatb CTPYKTYpHYtO cxemy CAY n onpenenvtb ee BHYTpeHHero koHTypa CAY.
nepeaaTouHyto yHKLMIO. W) = Wi (p) .
X(p) Yip) P T TR W) Wa ) Wa(p)
=L Wi(p) '
Xp) ¥ip)
2L Wip) 3
Wa(p) f=—{ Wi(p)
2. MNepepatoyHasa yHKLMA BCEN
CAY )
W'ip
W ==
) =1~ W' (p)
W, (p)
1+ W, (p) -W,(p) - W, (p)
- L W, (p)
1+ W,(p) - W,(p) - W, (p)
_ W, (p)
1+ W, (p) - W, (p) - W5(p) — W, ()
2 | Tema 8. OcHOBHblE MOHATUSA TEOPUM YNpaBNeHNs 1 PeweHue:
perynmpoBaHus. x) =17 y(©) =
3apava: {]_5_1'2'3_3.
OnpegenuTb NnepefaToyHy OYHKLUMIO AMHAMWYECKOTO 3BEHA MO P = p*  p*  p*’
3HAYEHMAM €ro BXOOHOrO U BbIXOQHOIO CUTHasoB. o) 1
vin) =
v =T
H(th ¥it) y(p) 1-p*
_ W(p)=? Wip) = = =
— ®) P e pre) 6
p
T (p+6)-6
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3 | Tema 9. OcHoBHbIE 3aga4yum 1 3Tanbl NpoekTnpoBanusa CAY. PeweHue:

3apava 3: AdYX:
HaiiTn aHanutuyeckune Boipaxenus ansa AGYX, AUX n dYX i) = (fw)* w? B
AMHAMMYECKOro 3BeHa C nepeaaTodHomn yHKUMeN Whiw) = Gw+6)-6 6 (w6
Wip) = 2 = Ulw) + iV(w
® =5 Eﬁj 36 — Biw
Wi = - =
lo) =23 £36 36 — 6i
36w? — Biw 36 w?
T 1296 + 36w? 1296 + 36w?
. Bea®
1206 + agmfme
u e ——
T
LL.'IE‘
Viw) = - ————
() == e T oa
AYX:

Alw) = /U w) + ViHw) =

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

PYX:
() = 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. MeToaunyeckue matepuansl, onpeaensowme npoueaypbl OLeHUBAHUA 3HAHUW, YMEHUN,
BnageHUn (HaBbIKOB U (MNN) NPAKTU4YECKOro ONnbITa AEeATENbHOCTU), XapakTepU3yHLnX 3Tanbl
chopMupoBaHus KOMNeTeHUUn

10.3.1. YcnoBus ponycka oOy4alowerocss K cAadYe 3K3aMeHa W NOpPsifoK JNUKBUAAUUun
aKageMun4ecKkon 3a40JHKEeHHOCTH

MonoxeHne O NPOBEAEHUWN TEKYLLETO KOHTPOSS YCMEBaeMOCTM U MPOMEXYTOYHOW aTTecTauum
obyvarowmxcs

10.3.2. ®dopma npoBeaeHUs NPOMEXKYTOYHOM aTTecTaLumn no QUCLMUNnHe

YCTHasda X nMCbMeHHasa KOMMNbOTEPHOE TECTUPOBAHUE NHadA

10.3.3. OcoGeHHOCTU NpoBeAeHUS IK3aMeHa
o Bo3MOXHOCTb NONb30BaTLCA HOPMATUBHOW NUTEPATYPOK, KanbKynsTOPOM;
e Bpewms Ha NoAroToBKy oTBeTa no ounety 45 MuHyT.
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