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1. Henn, 3a1a4u ¥ IVIaHUPYeMble Pe3yJIbTAaThl 00y4eHHs 110 JUCHUILTHHE

[enpro ocBoeHUsT TUCIUTLIHNHBI «OCHOBBI TPpaUUECKUX S3BIKOB MPOTPAMMHUPOBAHUS CHCTEM
YIOPABJICHUS» ABJISICTCS U3YYEHHUE apXUTEKTYPhI U padOThl CUCTEM aBTOMATU3AIIMK U YIIPABIICHUS HA
OCHOBE TEXHOJIOTUH BUPTYAJIbHBIX MPUOOPOB € UCITOJIH30BaHUEM MporpaMMHOi cpenbl LabVIEW.

3aauu JUCUMILTUHBL: OBJIAJCHUE TEOPETUYECKUMU U MPAKTUYECKUMU METOIaMU pa3paboTKu
ApPXUTEKTYPhI CUCTEM aBTOMATH3AIMU U yIipaBieHus B cpene LabVIEW.

O6yuenne mo muctumuinHe «OCHOBBI TPapUUYECKUX S3BIKOB MPOTPAMMHUPOBAHUSI CHCTEM
yIpaBiIeHUs» HAIPABJIEHO HA (POPMHUPOBaAHKE Y O0YUAIOIINXCS CIEIYIOMIMX KOMIETSHIIUMN:

Kon v HaumMeHoBaHue KOMIETEHIINI NHaukaTopbl 10CTHKEHUST
KOMIIETEHI[HH
OIIK-6. Cmocoben  paspabarteiBath 1 | MOIIK-6.2. Ymeer pa3pabaTbIBaTh
WCIIOIb30BaTh AJITOPUTMBI M IPOTPAMMBI, | AJITOPUTMBI PEIICHUS 3a/1a4 MPUMEHUTEIIBHO K
COBpeMeHHBIe I/IH(I)OpMaI_II/IOHHBIC HpOLICCC&M 158 cucreMam praBHCHI/ISI
TEXHOJIOTHH, METOJBl U CPEACTBA KOHTPOJIS, | TEXHUYECKUMU (TEXHOJOTUYECKUMH )
OIUNArHOCTUKHU U praBJIeHI/Ifl, HpI/IFOIlHBIe JUUIA 06"I>GKT3,MI/I; HUCITIOJIB30BAThH SA3BIK
MPaKTUYECKOr0 IPUMEHEHUsI B cdepe CBOeH | mMporpaMMHpPOBaHUS IS cO3aHus
pohecCHOHATLHOM IS TEIILHOCTH. IPOTPaMMBEI;
2. MecTO0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrPaMMbl

JlucuuIuiiHa ~ OTHOCHUTCSL K 00s3aTeNIbHOW  4acTH, (OPMHPYEMOH  y4acTHUKAMHU
o0OpasoBarteNbHBIX OTHOIICHHUH 0s10ka b1 «/{uciurmmab! (MOIYIH)».

JucuuruimHa 6a3upyeTcs Ha CISAYIOIINX, TPOHJICHHBIX TUCIIUIUTMHAX |

- «KOMIIBbIOTEpHBIE TEXHOJIOTHH B YIIPABJICHUN TEXHUYSCKUMHU CHCTEMAaAMU;

- «Bpicmias maTeMaTHKa,

- «[IporpamMmmMupoBaHre U OCHOBBI AJITOPUTMHU3ALIAN;

Jucnurmummbaa «OCHOBBI TpapUUECKUX S3BIKOB MPOrPAMMHPOBAHUSI CHCTEM YIIPABICHUS )
JIOTUYECKH CBS3aHA C MOCICAYIOIIUMU JTUCHUTUITHHAMHA: «[IpOCKTHpOBAaHUE CHUCTEM YIIPABICHUS,
«HTerpUpOBaHHbBIE CHCTEMBI IIPOSKTUPOBAHUS U YIIPABICHUS.

3. CTpykTypa u cofep:KaHue IUCUUIIHHBI

OO0r11ast TPYAI0EMKOCTb AUCIUILTMHBI cOCTaBisteT 4 3aueTHbIx(e) eauuuti(pl) (144 dacos).

3.1 Buabl yueOHOIi padoThl M TPYA0EMKOCTH

3.1.1. Ounas dpopma oOydeHUs

Ne . Koaun4yecTBo CemecTpbl
Buj yueoHoii padoThl
n/n 4acoB 7 cemecTp
1 | AyauTopHble 3aHATHS 72 72
B Tom uncie:
1.1 | Jlexknun 18 18
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHUS 18 18
1.3 | JIabopaTopHbIe 3aHATHS 36 36
2 | CamocTosiTeibHasi padoTa 72 72
B Tom unce:
2.1 | [loaroToBka u 3amuTa JIabopaTOPHBIX 36 36
pabot




2.2

CaMOCTOSITETbHOE U3YUYECHUE

36

36

HpOMe)KyTO‘lHaﬂ aTrecranus

3adet/nud.3a4uer/3K3aMeH

9K3aMCH

Hroro

144

3.2 TemaTnyeckuii miIaH U3y4eHUs TUCIHUNIUHBI

(mo ¢popmam oOyyeHus)

3.2.1. Ounas popma oOydeHUs

Pa3znenanl/Tembl
JTUCIHUIINHEI

TpynoemkocTh, 4ac

Bcero

AynuTopHas padora

Jlexuu

Cemunapckue/

3aHATUA

JlaboparopHbie

3aHATUA

[IpakTnueckas

IIOATrOTOBKA

CamMocrosTeJibHAs

pabora

Beenenune B LabVIEW

TexHonOrHUst BUpTyaabHBIX MPUOOPOB.
Hasnadgenue, BO3MOXXHOCTH M 00IIIHE
MPUHIIMITBI TOCTPOEHUS TpapuuecKon
cpensl mporpamMmmupoBanust LabVIEW
(LV). IIporpamma, co3gaHHasi B cpejie
LV, - Buptyansusiii npudop (BII).
Komnonents! BII — nuiieBas maners,
0JI0K-AMarpaMMa, MTUKTOrpaMma
(MKOHKA) U COeTUHUTENIbHAS TTaHEellb.

N

™| mpakTU4eckue

S

e

Opranmszanuss npPoOrpaMMHOM
cpennl LabVIEW

3anyck LV, Haznauenue
3JIEMEHTOB JUAJIOTOBOrO OKHA.
Hasznayenune mHCTpYMEHTaIbHBIX
MaHesen JIMIEeBOH MaHenu U 0JI0K-
JauarpaMmsbl. [ JTaBHOE U KOHTEKCTHOE
MEHIO, MATUTPbl UHCTPYMEHTOB,
aneMeHTOB U pyHKuui. CripaBoyHast
cucreMa LV — OKHO KOHTEKCTHOM
CITpaBKH, BCTPOEHHAs IOMOIIb U
PYKOBOJCTBO Monb30Barens LV.

KoMmnoHeHTBl BHPTYaJIbHOIO
npudopa

DJIEMEHTHI JINLIEBOM MaHeN! - YHCIIOBbIE
N JIOTUYCCKHUE DJIEMCHTHI YIIPABJICHUA U

OTO6pa)KCHI/I$I. PeﬂaKTI/IPOBaHI/Ie




9JIEMEHTOB JIMIICBOM MMaHEeIH. DJIEMEHThI
OJIOK-ArarpaMMbl — TEPMHHAIIBI
JAHHBIX, Y3JIbI U POBOJIHUKHU JaHHBIX.
PazHOBHIHOCTH y3JI0B — PYHKIINH,
CTPYKTYPBI, MOAIPOTrPAMMBI U
skcnpecc-BIl. Otobpaxenue
noanporpamMm u skcnpecc-BII B Buze
MKOHOK U PaCKPBIBAIOILIUXCS y3JIOB.
Tunel nanapix. Mneatudukamnms
MIPOBOJIHUKOB 110 TUITY TIEPEIaBaeMbIX
JaHHBIX.

Co3nanue, pejakTupoBaHue M
OTJIA/IKa BUPTYAJIBHOT0 Npudopa.

OtkperTue HoBoro BII u
mrabyioHa, coxpaHenue u 3arpyska BIT.
Cosznanue, BbIJICIICHUE, IEPEMEIIICHUE,
KOITUPOBAHUE U YIaJICHUE OOBEKTOB
JUIIEBOM MaHe! U OJIOK-AHarpaMMel.
PenaktupoBanue 00BbEKTOB —
M3MEHEHHUE pa3MepOB, BHIpaBHUBAHUE,
okpamuBanue. [IpuBeneHne 0ObEKTOB K
OJIHOMY pa3Mepy. Y CTaHOBKa MOPSIKA
pa3MenieHus: 00bEKTOB, 00BEAMHCHHE
00BEKTOB B TPYIITY M 3aKPEILICHUE
MECTOITOJIOKCHHSI 0OBEKTOB Ha
paboueM MPOCTPaHCTBE JTUIIEBON
naHenu. OTMEHa U BOCCTaHOBJICHHE
JIEUCTBUU.

Hcnonb3oBaHre COOCTBEHHBIX U
CBOOOMHBIX METOK AJIs1 UACHTU(DUKAIINH
00BEKTOB M BBOJIa KOMMEHTApUi Ha
JUIEBYIO MaHeb U Ha OJIOK-
muarpammy. PegakTupoBaHue TeKCTa
BHYTPH METOK H Ha JHUCILUIESIX
AIIEMEHTOB JIUIIEBOI MaHEeTH.

ABTOMAaTHYECKOE U PyUYHOE
COoeIMHEHNE 0OBEKTOB MPOBOAHUKAMU
JTaHHBIX. ABTOMacCIITaOUpOBaHUE,
BBIJICTICHHUE U yIaJICHHE POBOTHUKOB.
Nnentudukanus u ynaneHue
pPa30pBaHHBIX MTPOBOIHHUKOB, (DHKCATIHS
M3JI0Ma U Pa3phIB IPOBOTHUKA.

3amyck BII. [Touck ommbok ¢
MOMOIIbI0 OKHa «CITHUCOK OLTUO0K.
Hcnonp3oBanue pexxnuma aHUMaIui,
MOINIArOBOM OTJIAJIKH, OTIAJOYHBIX




WHJIUKATOPOB U KOHTPOJbHBIX TOUEK
g ornanku BIL.

Co3nanue M peIaKTHPOBaHUE
MOANPOrpamMm BHUPTYaJIbHOI'0
npudopa
Coznianue 1 pe1akTUpOBaHUE UKOHKH
BII, nactpoiika coeIMHUTEIbHOM
nanenu. Mcnons3zoBanue BII B
KauecTBe noAnporpammsl apyroro BII,
penakTupoBaHue noanporpammsl BII.
VYcTaHOBKa 3HAYMMOCTH I10JIEH BBOJA U
BBIBOJIA JIAaHHBIX — 00s13aTEIbHBIX,
PEKOMEHIYEMBIX JUIsl COEIUHEHHUS U
JIOTIOJIHUTEIIbHBIX (HE 0053aTEIbHBIX ).
[IpeobpazoBanue sxcnpecc-BIT u
BBIJICJICHHBIX CEKIIMIA OJIOK-IrarpaMMbl
B noamnporpammsl BII.

MHoOroKkpaTHbie NOBTOPEHMNS,
HMKJIBI U 0CJIeI0BATEILHOCTH

Hukner While Loop (1o
yciosuio) u For Loop(c
(UKCHPOBaHHBIM YHCIOM UTEPALIUN).
Hcnonp3oBanne GyHKINN OKHTAHHS
JUIS yCTAHOBKH CKOPOCTH BBITTOJTHEHHS
Y CHHXPOHHU3ALUU UKINYECKUX
onepanuii. Jloctyn Kk 1aHHBIM
MPEIBIIYIINX UTEPAIHI C TOMOIIBIO
C/IBUT'OBBIX PETHCTPOB U Y3JI0B
00paTHO# CBsI3H.

/IBa Buzaa cTpykTyp Sequence
(mocnenoBarenbHOCTH) — Stacked
Sequence Structure (cTexoBas
nocienoBarenbHoCcTh) U Flat Sequence
Structure (OTKpbITast
MIOCJIEIOBATENBHOCTD). Mcnonp30BaHme
CTPYKTYp Sequence /sl ONpeaeIeHHs
MIOCJIEIOBATEIEHOCTH BBITTOJTHEHHS
y310B BII.

MaccuBbl

ITousTHs MaccuBa M DJIEMEHTA MacCHBA.
Pa3mepHOCTh MaccuBa U MHIEKC
annemenTa. Co3maHne MacCHBOB
KOHCTAHT, YJIEMEHTOB YIIPABJICHUS U
oToOpakeHHs1. ABTOMaTHYECKast
WHICKCAIUS MPU CO3/1aHUU MACCHBOB C
ITOMOIILIO I[UKJIOB, HCIIOJIb30BAHHE
ABTOMATHUYCCKOM MHACKCAIIUN IS
YCTAaHOBKH KOJIMYCCTBA I/ITepaIII/Iﬁ
rukia. OyHKIUY 715 paboThI ¢




MaccuBami. [lomumopdusm GyHKImi
LV.

Kuaacrepsl
ITonsiTyst KJ1acTepa u JIEMEHTa
KJIaCTePa, MOPSIO0K JIEMEHTOB B
kiactepe. Co3gaHue KJIacTepa KOHCTAHT
Y KJIACTEPOB U3 JIEMEHTOB YIIPaBJICHUS
U oToOpaxeHus. M3smeHeHnue nopsaka
2JIEMEHTOB B Kiactepe. OyHKuuu 1
paboTsl ¢ kinactepamu. Kiactepst
OIHNOOK.

I'padpuueckoe  oroOpaxkeHnue
JTAHHBIX
I'paduk nuarpamm. Pesxumer
OTOOpaKCHUS TaHHBIX, O0BEAMHECHUE
HECKOJIbKUX T'pa(UKOB HA OJTHOM
JarpaMmme, HacTpOrKa 1
penaKTUpoBaHUE TpaduKa JHArpaMM.
['paduk ocrpyuiorpaMm u
JIBYXKOOPIUHATHBIN TpaduK
OCLIMJUIOTPAaMM, OJIMHOYHBIC TPaUKH U
rpadKu MHOXKECTBA OCITUILIOTPAMM.
OTtoOpakeHne MaccuBa OCIHUILIOTPaMM,
KJIacTepa ¥ MacCHBa KIIACTEPOB,
HACTPOWKA U PEaKTUPOBAHUEC
ocnmuiorpaMM. ['paduku u TabIHIIBI
WHTCHCUBHOCTH ISl BU3YaJTU3aI[HH
TPEXMEPHBIX JJAHHBIX, X HACTPOWKA H
peaKTHUpOBaHHE.

10.

IIpunstue peleHni B
BHPTYaJbLHOM npuooOpe

Hasnauenue ¢ynxiuu Select.
Crpykrypa Case, Ha3HaUCHHE
celleKTopa, TEpMUHAJIa CeJIeKTopa
BapHUaHTa, TS PMUHAIIOB BXOJIHBIX U
BBIXOJTHBIX JTaHHBIX. OcOOEHHOCTH
NPUMEHEHUS JTOTHYEeCKOH,
[EIOYMCIIEHHON M CTPOKOBOW CTPYKTYP
Case, CTpYKTYypBbI IO IEPEUHUCICHUIO U
CTPYKTYpHI JUIsl KJ1acTepa OMHOOK.
Hcnonb3oBanue y3ina @opMybl J1s
BBITTOJIHEHUS] MATEMAaTHIECKUX
orepalui, MpeaCTaBICHHBIX B
TEKCTOBOM BHJIE, U JIJISI IPHHSITUS
peLICHU.

11.

Crpoku u ¢ailjioBbI BBOJ-
BBIBO/{

Haznauenue ctpok, oTroOpaxeHnue
CTPOKOBBIX OOBEKTOB — CTPOKU U
TaOJIUIBI (IBYMEPHOTO MAaCCHBA CTPOK).




Co3aHne CTPOKOBBIX 3JICMEHTOB
yIpaBIeHUS U OTOOPaKEHUS JAHHBIX.
OyHKIUY U pabOTHI CO CTPOKAMH.
OyHKIMHU (PaiiIoBOro BBOJA-BBIBOJA
BBICOKOTO U HM3KOTO YPOBHSI, OIIEPaIluU
BBOJA BbIBO/A. Co3iaHue Uiu
OTKpbITHE (aiiia, CANTHIBAHUE UITH
3aMuch JAaHHBIX, 3aKpbITUE (aiia,
obpaboTtka ommbok. [Tepemerienus u
neperuMeHOBaHUs (aiIoB U KAaTaJIOTOB,
U3MEHEHHE XapaKTePUCTUK (haiia.
CuuThIBaHHE U 3aITUCh CTPOKOBBIX
JTAHHBIX B BHJIC TAOJIUIIBL

12.

CBoilicTBa 00LEeKTOB ) |
HacTpoiika BII

[IporpammHoe yripaBieHue
uHTEp(PelicoM Noab30BaTeNs U
HACTpoiika rpaduKoB ¢
MCIIOJIb30BAaHUEM Y3JIOB CBOWCTB,
HCIIOJIb30BaHUE CCHUIOK HAa OOBEKTHI.
Co3nanue JIerko MOIUPUIUPYEMBIX
TUIIOB JJAHHBIX C TIOMOILIbIO
«Omnpenenenus tunay (Type definition).
Hacrtpolika BHemHero Buia JUIEBOM
MaHeJu, OTOOPaKEHUE JIUIEBBIX
naneneit noanporpamm BII Bo Bpemst
pa6ots! BII. PenaktrpoBanue cBOWCTB
BII, nacrpoiika manutp QyHKIuH 1
3JIEMEHTOB YIIPABJICHUS,
MICIIOJIb30BAHUE «TOPSYMX» KJIABUIIL.

13.

CoOop n oToOpakeHue JAHHBIX
@OYHKIMH YCTPOUCTB cOOpa JaHHBIX
(DAQ-ycTpoKCTB), CTPYKTYpa U
koMroHeHTbl DAQ-cuctem. Hactpoiika
anmnapaTHbIX CPEICTB U TECTUPOBAHUE
3JIEMEHTOB BCTpoeHHOro DAQ-
yCTpOUCTBA. BrinonHeHne onepannit
aHaJIOrOBOTO BBOJA.
MacmrabupoBaHue U cMelleHne
JTAaHHBIX, YCTAHOBKA BPEMEHHOTI'0 TaKTa
BBITIOJIHEHNS U CUHXPOHM3ALMS
3a/laHui, 3aUCh (YTEHHUE) TOTYyYEHHBIX
JTAHHBIX B (aiin (13 ¢aitna).
BelnmonHeHMe ornepanuii aHaaIoroBoro
BbIBOJIA. [[porpammHoOe u anmapaTHoe
3aJJaHuE BPEMEHHOT'0 TaKTa MpU
reHepaluy HECKOJIBKUX 3HAYEHUN 1
HENpephIBHON TeHepaluy JaHHbIX,
CHHXpOHM3auus 3a1anuii. Hactpoiika
skcrpecc-BII mis renepanuu
aHAJIOTOBOTO cUrHana. BBoa v BeIBOA
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1u(pOBbIX CUTHANIOB. Vcrionb3oBaHue
CUYETUUKOB JIJIsl TEHEPALIMN UMITYJIBCOB,
orpezesieHus Yucia coObITUH,
M3MEPEHUI Mepruoaa U 4aCTOThI
CUTHAJA.

14. YupasiieHue 2 2 4 8
HU3MepHUTEeTbHBIMH PUOOPAMH

AnmapaTtHble ¥ IPOrpaMMHBIC CPEICTBA
st cozmanust DAQ-cucrem ¢
BHEITHUMH MPUOOPaAMH.
Hcnonb3oBaHne KOMMYTaIIMOHHBIX
uHrepdericos, sxcnpecc-BIT u BIT
JpaiiBepOB H3MEPUTEITHHBIX MPUOOPOB
JUTISL OpraHU3alUK MTapaIeTbHON 1
IMOCJICIOBATEILHOM CBSI3H C
HU3MEPHUTEIBHBIMU TPHOOpaMHU.

15. HUcnoib30BaHue TEXHOJOTHU 2 2 4 8
BHPTYaJbHBIX npudopoB IS
Pa3padoTKH H3MEPHUTEIbHBIX CHCTEM

CTpyKTypBl 1 KOMIIOHEHTHI
MHOI'OKAaHAJIbHBIX CHCTEM,
peanu3oBaHHbIX B Buae BII.
XapaKkTepUCTUKU JaTYUKOB,
M3MEPUTEIIbHBIX NpeoOpazoBareniel u
351eMeHTOB yrpasieHus. CoriaacoBaHue
AJIEMEHTOB CHCTEMBI 110 HMITEIAHCY,
YPOBHIO U BUJY CUTHaJIa, a TAKXXe 10
JTUHAMAYECKUM U METPOJIOTUYECKIM
xapakrepuctukam. OnTuMu3anus
CKOpPOCTH ¥ TOYHOCTH aHAJIOTO-
U(GPOBOro U HU(PO-aHaJIOrOBOTO
peoOpa3oBaHus CUTHAJIOB.
CXeMOTeXHHUKA 3JIEMEHTOB CUCTEM.
[TpoGnema 3a3emiieHuUs.
JuddepennunanbHas cxema BKIIOUSHHS
AIIEMEHTOB CUCTEMBI, CXeMa C OOIIIM
HE3a3eMJIEHHBIM IIPOBOJIOM M CXeMa C
00LIMM 3a3eMJICHHBIM IIPOBOJIOM.
TectupoBanue cucreM. Co3ianue exe-
IIPUIIOKEHU .

Hroro | 144 18 18 36 72

3.3  Conepxkanue TUCHUNINHBI

1. Beenenune B LabVIEW

TexHonorus BUpPTyanbHBIX MpuOOpoB. Ha3zHaueHue, BOZMOXXHOCTH M OOIIME MPUHIUIIBI
noctpoeHus rpadudeckoil cpeapl nporpammupoBanus LabVIEW (LV). [Iporpamma, co3nanHas B
cpene LV, - Bupryansnbiii npubop (BII). Komnonentst BII — nuneBas manens, 610k-quarpamma,
NUKTOrpaMMa (MKOHKA) U COeIMHUTEIIbHAsSI TaHEelb.
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2. Opranusauus nporpaMmmHoii cpeast LabVIEW

3anyck LV, Ha3HaueHHe 31€MEHTOB IMaloroBOro okHa. HasHaueHHe MHCTpyMEHTaIbHBIX
naHesleld JMIEeBON maHenu M OJok-guarpamMmbl. [71aBHOE M KOHTEKCTHOE MEHIO, HaIUTPhI
WHCTPYMEHTOB, 2JIeMeHTOB U (pyHKuui. CripaBouHas cuctemMa LV — OKHO KOHTEKCTHOW CIIPaBKH,
BCTPOEHHAs IOMOILb U PYKOBOJICTBO IOJIb30BaTens LV.

3. KoMIIOHEHTBI BUPTYaJIbHOI0 Npudopa

DNEeMEHThI JIMIIEBOM TMaHeNd - YHUCIOBbIE U JIOTHYECKHE OJJIEMEHTHl YIPABJICHUS U
oToOpaxeHus. PenaktupoBaHHe 3JEMEHTOB JHUIEBOM MaHETH. DJIEMEHTHl OJOK-IuarpaMMbl —
TEPMHHAJIBI TAHHBIX, Y3JIB U IPOBOJAHHUKYU JAHHBIX. Pa3HOBHIHOCTH Y37I0B — ()YHKIIUU, CTPYKTYPHI,
noanporpamMmbl U 3kcnpecc-BIl. OToOpaxkenue moamporpamm u skcnpecc-BIl B Buje MKOHOK H
packpbiBatomuxcst y3noB. Tumbl gaHHbX. UneHTudukanus mpoBOAHUKOB IO TUIY IEpelaBaeMbIX
JAHHBIX.

4. Co3nanue, pelaKTHPOBaHHE U OTJIAJKA BUPTYAJIbLHOI0 Npudopa.

OtkpsiTue HOoBoro BII u mabiona, coxpanenue u 3arpyska BII. Co3nanue, BblIeneHue,
nepeMelleHre, KONUPOBaHWE U yJaleHue OOBEKTOB JMIEBOM NaHenu M OJOK-IuarpaMMbl.
PenaktupoBanue oObEKTOB — U3MEHEHUE pa3MEpOB, BbIpaBHMBaHME, OoKpamuBaHue. [Ipusenenue
00BEKTOB K OIHOMY pa3Mepy. Y CTaHOBKA MOPsAKa pa3MeIleHus: 00bEKTOB, 00beMHEHUE 0OBEKTOB
B IPYIIY U 3aKPEIJICHHE MECTOIOJIOKEHUSI 0ObEKTOB Ha paboyeM MPOCTPAHCTBE JIMLEBOM NaHEH.
OTMmeHa ¥ BOCCTaHOBJIEHUE IEHCTBUN.

Hcnonp3oBanne COOCTBEHHBIX M CBOOOTHBIX METOK ISl HACHTHU(HUKAIIMKA OOBEKTOB M BBOJA
KOMMEHTapuil Ha JIMLEBYIO MTaHelb U Ha OJIoK-auarpammy. PegakTupoBanue TekcTa BHYTPU METOK U
Ha JIUCIUIESIX AJIEMEHTOB JINLIEBOM MaHEH.

ABTOMaTHYECKOE U  PY4YHOE COEAMHEHHE OOBEKTOB  IMPOBOAHMKAMU  JAHHBIX.
ABTOMacmITabOMpOBaHUE, BBIICICHUE W yJIAJICHUE MPOBOIHUKOB. MneHTHdukanus u ymaneHue
pa3opBaHHbBIX IPOBOJHUKOB, (PUKCAIMS M3JI0MA U Pa3pbIB IPOBOJAHUKA.

3amyck BII. ITonck ommOok ¢ momorpio okHa «Crucok ommobok». Mcmonbp30Banue pexxuma
aHMMAaLlMH, TIOIIar0BOM OTJIAJIKH, OTJIaJOYHBIX MHIUKATOPOB U KOHTPOJIBHBIX TOUEK Ansoriaaku BIL.

5. Co3nanne u peflakTHPOBaHHe NMOANIPOrpaMM BHPTYaJaIbHOI0 Npudopa

Co3zmanne u penaktupoBanue wuKoHkM BII, HacTpoiika COeAMHUTENHHOW TMaHENH.
Hcnons3osanue BII B kauecTse noanporpammsl apyroro BII, penaktuposanue nognporpammsl BII.
VYcTaHOBKa 3HAUMMOCTH TOJIEH BBOJAA U BBIBOJA JAHHBIX — 00S3aTElIbHBIX, PEKOMEHIYEMbIX JUIs
COEJIMHEHUS U JONOJHUTENbHBIX (He 00s13aTenbHbIX ). [IpeoOpa3oBanue sxcnpecc-BII 1 BoaeIeHHBIX
CeKUUi OJIOK-AuarpaMmMsl B mogmnporpammsl BII.

6. MHOTrOKpaTHbIe NOBTOPEHHS, IMKJIbI H NMOCTe10BATEIHLHOCTH

[Mukasr While Loop (mo ycnosuto) u For Loop(c GpUKCHpOBaHHBIM UYHCIOM HUTEpaluii).
Hcnonp3oBanne (GyHKIWN OXUAAHUS JUII YCTAHOBKH CKOPOCTH BBINOJHEHHSI M CHHXPOHHU3ALUU
UKIMYECKUX omepauuid. JlocTynm K JaHHBIM OpPEAbLAYIIMX HTepaluil ¢ MOMOILIbI CABUIOBBIX
PETUCTPOB U y3JI0B OOpPaTHOM CBSI3H.

JlBa Buma cTpykTyp Sequence (mocnemoBarenbHocTH) — Stacked Sequence Structure
(crexoBast mocnenoBarenbHocTh) M Flat Sequence Structure (OTKpbITast MOCIEIOBATEIbHOCTD).
Hcnonp30Banue CTPyKTyp Sequence sl ONpeAeNieHHs MOCIeI0BATEIFHOCTH BBITOJHEHHS Y3JI0B
BIL

7. MaccuBBI

[TonsaTss mMaccuBa M d3JIEMEHTa MaccuBa. Pa3MepHOCTh MacCcMBa M HWHJEKC DSJIEMEHTA.
Cozanue MacCMBOB KOHCTAHT, JJIEMEHTOB YIpPaBIEHUS U OToOpakeHUs. ABTOMaTHdecKas
HUHACKCAUA HpI/I CO3JaHNM MAaCCHBOB C IIOMOIIObIO IIHKIIOB, HCIIOJIb30BAHUEC aBTOMaTquCKOﬁ
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MHJICKCAllUH JJIS1 YCTAaHOBKM KOJIMYECTBA MTeparuid nukia. OyHKIuM a1 paboThl ¢ MacCHBaMH.
[Momumopdusm ynxmmii LV.

8. Kinacrepsl

[TonsTHa KiacTepa W dJIEMEHTa KilacTepa, MOPSJOK 3JIeMeHTOB B Kiactepe. CosmaHue
KJIacTepa KOHCTAHT M KJIACTEPOB M3 JIEMEHTOB YIPaBIeHHUS M 0TOOpakeHus. 3meHenne nopsaka
9JIEMEHTOB B Kiactepe. OyHkuun it paboThl ¢ kiactepamu. Kimacteps! ommoox.

9. I'paduyeckoe oToOpaKeHUE TAHHBIX

I'padux quarpamm. Pexumbl 0ToOpaskeHUs JaHHBIX, 00beIMHEHHE HECKOJIBKHUX rPpa)uKoB Ha
OJTHOH Jmarpamme, HacTpoiika W pelakTHpoBaHHe rpaduka quarpamm. I'paduk ocummmorpamm u
JIBYXKOOPAUHATHBIM TpapuK OCIIILIOrpaMM, OJIMHOYHBIE Tpadukd M TrpaduKd MHOXKECTBA
ocrutorpamm. OTo0pakeHre MacCHBa OCIMIUIOTPAaMM, KJIacTepa U MAaCCHBA KJIACTEPOB, HACTPOUKA
U pelaKkTupoBaHUe ocuwuiorpamMMm. ['padmkyn u TaOIMIBI MHTEHCUBHOCTH JJIsl BH3YyaJIM3alUU
TPEXMEPHBIX JAHHBIX, UX HACTPOWKA U PEIaKTHPOBAHUE.

10. IlpuHsATHE pelIeHUT B BUPTYaJIbHOM Npudope

Hasnauenme ¢ynkmun Select. Crpykrypa Case, Ha3HA4eHHE CEJICKTOpa, TEpMHHAA
CEJIGKTOpa BapuaHTa, TEPMHHAJIOB BXOJHBIX U BBIXOJIHBIX JaHHBIX. OCOOCHHOCTH MPUMEHEHUS
JIOTUYECKOM, ILIEJIOUMCICHHOM M CTPOKOBOM cTpykTyp Case, CTPYKTYpbl IO HEPEUUCIECHUIO U
CTPYKTYpbl nnsi kjactepa omubOok. HMcmnonb3oBanue y3ina @Dopmysbl Uis  BBITOJIHEHUS
MaTEMAaTUYCCKUX OHepaHHﬁ, MNpEACTaBJICHHLIX B TCKCTOBOM BUJC, U JJIA ITPUHATHUA pemeHI/Iﬁ.

11. Ctpoku u (paiijioBbIIiBBOI-BbIBO/I

Hasnauenue cTpok, oToOpakeHHEe CTPOKOBBIX OOBEKTOB — CTPOKH U TAOJHIBI (ABYMEPHOTO
MaccuBa cTpok). Co3zmaHne CTPOKOBBIX 3JIEMEHTOB YIIPABICHUS U OTOOpakeHUs NaHHBIX. OyHKINUN
st paboTel co ctpokamu. DyHKIuH (HalIOBOrO BBOJA-BBIBOJA BBICOKOIO W HH3KOTO YPOBHS,
omepanuu BBoja BbiBoJAa. Co3laHue WM OTKpbITHE (haiiyna, CYMTHIBAHWE WM 3allUCh JAHHBIX,
3aKpbITHE (ailna, oOpaboTka ommbok. [lepemenienuss U nepenMeHoBaHus (aioB U KaTajoros,
M3MEHEHHeE XapaKTepucTuK (aiina. CUMTHIBAHUE U 3aHCh CTPOKOBBIX JAHHBIX B BHJIE€ TAOIHUIIBI.

12. CBoiicTBa 00beKTOB M HacTpoiika BII

[IporpamMmMHoOe ympaBiaeHHe UHTep(dercoM MoJb30BaTeNs] W HACTpOHMKa TpapuKoB C
UCIIOJIb30BAaHUEM Y3JIOB CBOWCTB, HCIIOJNBb30BaHUE CCHUIOK Ha 00bekThl. Co3laHue JIerko
MOAUGPHUIIMPYEMBIX TUTIOB TaHHBIX ¢ moMoIbsio «Onpenenenus tumna» (Type definition). Hactpoiika
BHEIIIHEr0 BHJa JIMIIEBOM MaHenu, oToOpakeHHe JMIEBbIX naHeneil nmoxnporpamM BII Bo Bpems
pab6otsl BII. PenaktupoBanue cBoiicts BII, HacTpoiika manuTtp GpyHKUINN U 3JIEMEHTOB yIpaBieHUs,
MCIIOJIb30BAHUE «TOPSYUX» KIIABHIL.

13. Coop u oToOpakeHne JAHHBIX

OyHkuuu ycrpoicTB cOopa naHHbiX (DAQ-ycTpoiicTB), cTpykTypa U KoMrnoHeHTsl DAQ-
cucteM. Hacrpoiika anmapaTHbIX CpEICTB M TECTHUPOBAHUE BJIEMEHTOB BCTpoeHHOro DAQ-
ycTpoiicTBa. BhIMOTHEHHE omepaluii aHaaoroBoro BBojia. MacuirabupoBaHue U CMEeHUE JaHHbBIX,
YCTAaHOBKA BPEMEHHOTO TaKTa BBIMIOJHEHUS W CHUHXPOHHU3AIMS 3aJlaHui, 3amuch (YTEHUE)
MONyYEeHHBIX JIaHHBIX B ¢aiin (u3 (aiina). BeimonHeHne omnepamuii aHAIOTOBOTO BBIBOJA.
[IporpammHOe U anmapaTHOE 3aJlaHUE BPEMEHHOTO TaKTa MPHU F€HEepallui HECKOJIbKUX 3HAYEHUN U
HENIPEPBIBHOW TE€HEpaluuy JaHHbIX, CHUHXpOoHM3auusa 3amaHud. Hactpoiika skcnpecc-BIl s
TeHEepaIy aHaJIOroBOTO cCUrHaa. BBoa v BBIBOI UG POBBIX CUTHAIOB. MCIIOIB30BaHNE CUETUYNKOB
JUTSI TeHEepaIlii UMITYJIbCOB, ONIPEIEICHUS YHciia COOBITHI, N3MEPEHH IEpHOoa U YaCTOThI CUTHAJIA.
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14. YnpasJienne u3MepuTeIbHbIMI NPUOOPAMH

ArnmapaTHble M IpOrpaMMHBbIE cpeacTtBa i co3fauss DAQ-cucteM ¢ BHEIIHUMHU
npubopamu. Mcronb3oBaHHEe KOMMYTAIIMOHHBIX WHTepdercoB, skcnpecc-BIl u BII apaiiepos
U3MEPUTENBHBIX TPUOOPOB JUIsI OpraHM3alMU TapaJyIebHOW U TOCIEAOBATEIbHONW CBSI3U C
U3MEPUTENIbHBIMU PUOOPAMH.

15. MHMcnoJb30BaHHE TEXHOJOTHM BHUPTYAJbHBIX NPUOOPOB sl Ppa3padoTKu
H3MEpHUTEeJbHBIX CHCTEM

CTpyKTypsl M KOMIIOHEHTHl MHOTOKAaHAJIBbHBIX CHUCTEM, peann3oBaHHbIX B Buae BIL
XapakTepUCTUKN JIAaTYMKOB, HM3MEPHUTEIBbHBIX IpeoOpa3oBaTesicii M AIEMEHTOB YIPABJICHUS.
CornacoBaHue 3JE€MEHTOB CHCTEMbl MO HMIIEJAHCY, YPOBHIO M BHJAY CHUTHaja, a TaKXKe I10
JAUHAMHUYCCKUM W MCTPOJIOTMYCCKHUM XaApPAKTCPUCTUKAM. OHTI/IMI/I3aI_[I/I$I CKOpPOCTH U TOYHOCTH
aHAJIOTO-IIU(PPOBOTO U LU(PO-aHATIOTOBOT0O MPeoOpa3oBaHus CUTHAIOB. CXEMOTEXHUKA 3JIEMEHTOB
cucreM. llpobGnema 3azemnenus. [uddepeHnnanbaas cxema BKIIOYCHHS 3JEMEHTOB CHCTEMBI,
cxema ¢ oOHIMM He3a3eMJICHHBIM IPOBOJAOM U CXeMma € OOLIMM 3a3eMJICHHBIM IPOBOJOM.
TectupoBanue cuctem. Co3gaHue exe-MpUI0KEHUH.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKUXHIA00PATOPHBIX 3aHATHI

3.4.1. CemMuHapcKue/mpakTHIECKUE 3aHATHS

[Tpaktuueckoe 3ansarue 1. [lonroroBka k 3amure nadopatopHoii padboTsl Nel Ha TeMy
«Tuna nanHbpIX 1 uXx npeacrasicHue B LabVIEW».

[TpakTuueckoe 3ansarue 2. [lonroroBka k 3amure 1adbopatopHoi padboTsl Ne2 Ha TeMy
«IlocTpoeHue BUPTYaILHOTO MIPUOOPay.

[IpakTuueckoe 3ansarue 3. [lonroroBka k 3amure 1adbopatopHoii padboTsl Ne3 Ha TeMy
«[TocTpoeHue pa3TUIHBIX BUPTYaTbHBIX TIPUOOPOBY.

[TpakTuueckoe 3ansarue 4. [lonroroBka k 3amure 1adbopatopHoi padboTsl Ne4 Ha TeMy
«/cnonp30BaHue y3JI0B BBIOOPA ISl TOCTPOCHUSI BUPTYAIbHBIX TTPUOOPOBY.

[IpakTuueckoe 3ansarue 5. [loaroroBka k 3amure 1adbopatopHoii padboTsl Ne5 Ha TeMy
«[IpocTteiimme rpaduyeckre HHAUKATOPHI. Vcronp30BaHue IUKIOB M MACCUBOB MIPH MTOCTPOCHU U
BUPTYaIbHBIX MPUOOPOBY.

[Tpaktuueckoe 3anstue 6. [loaroroBka k 3amure gadbopatopHoil paboThl Neb6 Ha TeMy
«Hcnonb3oBaHue Ipyrux rpaduyecKux HHIUKATOPOBY.

[Tpaktuueckoe 3anstue 7. [Ipakrudeckas padota 7. [logroroBka k 3amure J1abopaTopHOM
paboTsl Ne7 Ha Temy «/cronbp30BaHue TEHEPATOPOB CUTHAIOB IIPU MPOESKTUPOBAHUH BUPTYaTbHBIX
npuOOpoOB»

3.4.2. JlabopaTopHbIe 3aHATHUS
JlaGopatopHas pabota 1. «Tuna nanHsIX 1 ux npezacrasienue B LabVIEW».
JlabopaTtopHas pabota 2 «I[locTpoeHre BUPTyaIbHOTO IprOOpay.
JlaGopatopHas paborta 3. «IlocTpoeHne pa3TuuHbIX BUPTYAIbHBIX TIPUOOPOBY.
JlaboparopHas padota 4 «/cronb30BaHue y3710B BEIOOPA ISl TOCTPOEHUS BUPTYaJIbHBIX
npubOpOBY.
JlabopaTtopnast pabota 5. «I[IpocTeiimme rpaduyeckre nHAUKATOPHI. MIcoap30BaHUE IIUKIIOB U
MacCHBOB NP IOCTPOESHUH BUPTYAIBHBIX IPHOOPOBY.
JlaboparopHas padota 6. «/cnonp30BaHue APYyrux rpa@uueckux HHIUKATOPOBY.
JlaGopatopHas pabota 7. «/cronp30BaHNe FeHEPaTOPOB CUTHAJIOB MIPU MPOEKTUPOBAHUU
BUPTYaJIbHBIX PUOOPOB»
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3.5 TeMaTuka KypcoBbIX NPOEKTOB (KYpPCOBBIX padoT)
KypcoBsie paboThI/IPOEKTHI OTCYTCBYIOT

4, Y4eOH0-MeTOoAMYecKOe U MHPOPMALIHOHHOE 00ecIieYeHHe

4.1 HopmatuBHble 10KyMeHTbI 1 'OCThI
He npenycmorpeno

4.2  OcHoBHasi JUTEpaTypa

1. byteipun I1.A., BacbkoBckas T.A., Kaparaes B.B., Marepukua C.B. ABromaruzamus
(UBHYECKUX UCCIICIOBAHUN U HKCIIEPUMEHTA: KOMIIBIOTEPHBIE H3MEPEHUS U BUPTYaIbHBIC TPHOOPHI
Ha ocHoBe LabVIEW 7 [Onekrponnsiii pecypc]| : yue6. mocobue / II.A. Byreipun [u ap.]. —
OnektpoH. pgaH. — MockBa : JIMK Ilpecc, 2009. — 265 c. — Pexum pocrymna:
https://e.lanbook.com/book/1089.

4.3  JlomoJHUTEJIbHAS JTUTEPATypa

1. barospun, B.K. LabVIEW: mpakTukyMm 1o 3J1€KTpOHUKE U MUKPOIIPOLIECCOPHON TEXHUKE.
YueOHoe mocobue ansi By30B [DneKTpoHHBIM pecype] : ydeb. mocobue / B.K. barospun, A.C.
becconos, B.B. Momkun. — Dnekrpon. nan. — Mocksa : JIMK Ilpecc, 2010. — 182 ¢. — Pexum
noctymna: https://e.lanbook.com/book/869

2. Cypanos, A.fl. LabVIEW 8.20: CrnpaBounuk 1mo ¢yHKIUSM [DIeKTpOHHBIN pecypc] :
crpaB. — OinekTpoH. naH. — Mocksa : JIMK Ilpecc, 2009. — 536 c. — Pexum nocrymna:
https://e.lanbook.com/book/1092

4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl

1. OcHOBBI TpaUECKUX S3BIKOB TPOrPAMMHUPOBAHUS CHCTEM YIIPABJICHUS
https://online.mospolytech.ru/course/view.php?id=1702

[Topsimox mpoBesieHUsT pabOT B JUCTAaHIIMOHHOM (hOpMaTe YCTaHABIMBAETCS OTICIbHBIMHU
pacrnopspKeHUSIMU TTPOPEKTOpa Mo yueOHOM paboTe M/Wiu IIEHTPOM yueOHO-METOIUYECKON paboTHI.

4.5 JluumeH3WoOHHOe W  CBOOOJHO  pacHpocTpaHsieMoe  IPOrpamMMHOe

o0ecreuenue
1. LabVIEW.

4.6 CoBpemeHHble npodeccHoOHATbHBIE 0a3bl JAHHBIX U UH(OPMAIHOHHBIE

CIIpaBOYHBIC CUCTEMBI
1. https://www.youtube.com/playlist?list=PLmUTFQkJfelfLcENaczNWW-P_BsUrVCuO

5. MarepuajibHO-TEXHHYECKOE 00ecreyeHue

Jis  mpoBeAeHHS JIGKIHMOHHBIX 3aHATHH HEOOXOAWMBI  ayAUTOPUU, OCHAIICHHBIE
MYJIbTUMEINHHBIME MPOSKTOPAMH U dKpaHaMu. J[Ji1 ipoBeeHus TabopaTOpHBIX paboT Tpedyercs
KOMIbIOTEepHBIH Kitacc (AB2507, AB2614)

6. MeToanuyeckue peKoMeHIaluu
MeTtoauka npenoiaBanus TUCUUIUIMHBI «OCHOBBI Tpa)MueCKHX SI3bIKOB MTPOrPaMMHUPOBAHUS

CUCTEM YIPABJICHUA» W pCain3alliad KOMIICTCHTHOCTHOI'O IMOAXOJa B H3JIOKCHHU U BOCIIPUATHU


https://e.lanbook.com/book/1089#authors
https://e.lanbook.com/book/1089#book_name
https://e.lanbook.com/book/1089#book_name
https://e.lanbook.com/book/1089#book_name
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MaTepuana MpeayCMaTPUBACT WCIIOIH30BAHKUE CIEAYIOIUX AKTUBHBIX W WHTEPAKTHBHBIX (HOpM
MPOBEJICHUS aYJAUTOPHBIX M BHEAYIUTOPHBIX 3aHIATUML:

— ayJWTOpPHBIC 3aHATHUSA: JICKIUH, JA0OpaTOpHBIE pabOThl, CEMHUHAPCKHE 3aHSATHS,
TECTHPOBAHUE;

— BHEAYJAMTOPHBIC 3aHATHUS: CAMOCTOSTEIILHOE H3YYCHUE OTICILHBIX BOPOCOB, MOATOTOBKA
K JJaOOpaTOPHBIM paboTaM.

6.1 Meroanueckue peKOMEHIANUM ISl TpenoaaBaTesisi MO0 OPraHu3aIUu

o0yueHus
Ha MEPBOM 3aHATUU IO AUCHUILJIMHEC HCO6XOI[I/IMO O3HAKOMUTH CTYACHTOB C MOPAJIKOM €€

U3y4deHus (TeMaMu Kypca, OpMaMH 3aHATHH, TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U POJIb AUCIMIUIMHBI B CHCTEME HayK, €€ NMPAKTUYECKOe 3HAUYCHHE, TOBECTH 1O CTYACHTOB
TpeboBaHUs K (OpME OTYETHOCTH W IPUMEHEHHs BHJOB KOHTPOJsS. BblmaroTcs 3amaHus s
HOATOTOBKH K CEMUHAPCKUM 3aHSTHUSIM.

[Ipy TOArOTOBKE K CEMHUHAPCKOMY 3aHATHI0O TIO0 TIEPEYHI0O OOBSIBICHHBIX TEM
IPENoIaBaTel0 HEOOXOAUMO YTOYHHUTH IUIAH WX MPOBEACHUS, NMPOAYMaTh (POPMYTUPOBKH U
COACPpIKaHUC yT-I€6HI)IX BOIIPOCOB, BBIHOCUMBIX Ha 06CY)KI[€HI/I€, O3HAKOMMUTLCA C IIEPCUYHEM BOIIPOCOB
10 TEME CEMUHAapa.

B xone cemuHapa BO BCTYNHTEIBHOM CJIOBE PACKPHITH NPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEMUHAPCKOTO 3aHATHS, ONPENSIUTh MOPSIIOK €ro MPOBEACHUS, BpeMs Ha OOCYXICHHE Ka)KIOTO
ydeOHOro Bompoca. I[IpuMeHsst (QpPOHTaNBHBI ONPOC JaThb BO3MOXKHOCTH BBICTYNIUTH BCEM
CTyZIEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHH.

Ilenecoobpa3HO B X0/i€ 3alUThI Ta0OPaTOPHBIX padOT 3aJaBaTh BEICTYNAIONINM U Ay IUTOPUU
JOMOJIHUTCIIBHBIC W YTOUHAIOIIMC BOIIPOCHI € MHCJIbIKO BBIACHCHHA HX HO3I/ILIHI>1 o CyumeCTBy
00cyXJaeMbIX IIPoOJIEM.

CJ'IeIlyeT npeaoCTaBUThL BO3MOKHOCTD BBICTYIIJICHUS C MCCTA B BUJC KPATKUX COO6H.I€HI/H>1 110
HOJTrOTOBJIEHHOMY 3apaHee BOIpPOCY.

B 3aknmrounTenbHON 4acTH CEMUHAPCKOT0 3aHATHUSA CIEAYET I0JIBECTH €70 UTOTH: JaTh OLIEHKY
BBICTYIIJICHUH KaXJIOTO CTYAECHTA U y4eOHOM IpyIIIbI B IIEIOM. PacKpbITh MONI0XKUTENbHBIE CTOPOHBI
Y HEJO0CTaTKU MPOBEJIEHHOTO0 CEMHHAPCKOTo 3aHATHSA. OTBETUTh HA BOMPOCH! CTYJEHTOB. BrinaTh
3aJjaHMsl [T CAaMOCTOSITENIbHONM PabOThI IO OJATOTOBKE K CIIEAYIOIIEMY 3aHSTHUIO.

Bo3MoxHO npoBeieHNEe 3aHATUH U aTTeCTalMil B TUCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM
CHCTEMBI TUCTaHIMOHHOro o0ydeHus: yHusepcureta (CJO-LMS). ITopsaok npoBeneHus: paboT B
JUCTAaHIIMOHHOM (opMaTe YCTAHABIIMBAETCS OTACIbHBIMH PACIOPSDKEHUSMU TPOPEKTOpa IO
yueOHOi1 paboTe W/Win EHTPOM y4eOHO-METOINYECKON paboThI.

6.2 Meroanueckue yKazaHus AJis1 00y4al0UIUXCsl M0 OCBOEHHIO M CHUTITHHBI

CaMmocrosiTenbHast pabora SBISETCS OJHUM M3 BUAOB Yy4eOHBIX 3aHATud. llenb
CaMOCTOSITENIbHONW pabOThl — MPAKTUYECKOE YCBOEHHE CTYAEHTaMH BOIPOCOB, PACCMAaTPUBAEMbIX B
IpoLecce U3yYeHHs! TUCHUTUTHHBI.

AyIuTOpHAas caMOCTOsATENbHAs padoTa M0 AUCHUIUIMHE BBIMOIHAETCS Ha yUYEOHBIX 3aHATHIX
II0J] HETTOCPE/ICTBEHHBIM PYKOBOJICTBOM IPENOAaBaTENs U M0 €r0 33JaHUIO.

BueaynutopHass camocrosiTenbHas paboTa BBIIOJHSETCS CTYJSHTOM IO  3a/IaHUI0
IpernojiaBaTess, Ho 0€3 ero HenoCPeICTBEHHOTO y4acTHsL.

3amaun caMOCTOSTENNbHON PabOTHI CTYACHTA!

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHON paboThI;

- OCBOCHHE COJIEP>)KAHUS JUCLIUIIINHBI,

- yrayOsieHue coiep KaHusi U OCO3HAHWE OCHOBHBIX MOHSTUN JUCIMITIIUHBL;
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- UCTIOJIb30BaHUE MaTepHasa, COOpaHHOTO U OJyYEHHOTO B X0J1€ CAMOCTOSATEIbHBIX 3aHATUN
U1 3 PEKTUBHOM MOATOTOBKH K 3a4eTy.

Buipl BHEayquTOPHOI CaMOCTOSATEILHON paOOTHI:

- CaMOCTOSITEIbHOE U3YUYEHUE OTJENIbHBIX TEM AUCLHUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- IOATOTOBKA K CEMUHApaM U MPaKTUYECKUM 3aHATHUSM;

- oopmileHHE OTYETOB IO BHINOJHEHHBIM JTAOOPATOPHBIM paboTaM U IMOATOTOBKA K HX
3aluTe.

J1J1 BBIMOTHEHUSI TF0O0T0 BUAA CAMOCTOSITENIbHOM paboThl HEOOXOANMMO MPONTH CIIeTyIOIINe
JTalbl:

- OIIpeJIeICHHE LIEJIH CAMOCTOSTEIbHON PadOTHhI;

- KOHKpETHU3allys I03HaBaTeIbHOM 3a/]auu;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOp a/1eKBaTHOTO crioco0a IeHCTBHSI, BEAYIIETO K PELICHUIO 33/1auu;

- IUTaHUPOBaHKE PAOOTHI (CAaMOCTOSATEIHHON UITH C TOMOUIBIO MPENO/IaBaTENs ) HaJl 3a/IaHUEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOJHEHHUS CAMOCTOSTEIBLHOW pabOThl CaMOKOHTPOJIS
(IPOMEKYTOYHOT'O U KOHEUHOTO) PE3YJIbTaTOB pa0OThI U KOPPEKTUPOBKA BHIMOTHEHHS paOOTHI;

- pedutekcus;

- Ipe3eHTaIus paboThl WU 3alIUTa Ja00paTOpHOIl pabOTHI.

7. @DoH/I OLIEHOYHBIX CPEICTB
B mpouecce 06y‘leHI/IH B TCUCHHC CCMCCTpPa I/ICHOJ'IB3YI-OTC$I OLCHOYHBIC CPCACTBA TCKYH_IGFO
KOHTpOJI?I YCHCBaCMOCTI/I n HpOMe)KYTOLIHBIX aTTeCTaHI/Iﬁ. HpI/IMeHﬂIOTCﬂ CJICIIyIOHII/IC OILICHOYHBIC

CpeZCTBa: TeCT, 3alluTa JabopaTOPHBIX PaboT, IK3aMEH.
OOyuenue no aucuumuimHe «OCHOBBI IpaUUYECKHX SI3BIKOB MPOTrPaMMHUPOBAHUS CHCTEM
yIpaBieHUS» HAIIPABJIEHO Ha (pOopMHUpOBaHUE Y O0yUaAIOUIMXCS CIENYIOIINX KOMIETEHIIUN:

Koa n HauMeHoBaHNe KOMIIeTEHIIMH NHaukaTopbl J0CTHXKEHHS

KOMIICTCHIIUU

OIIK-6.  CnocoGeHn  pa3pabaTeiBaTh U
WCTIOJNB30BATh AITOPUTMBI M TPOTPAMMBI,
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTHH,
METOMBI U CPEJICTBA KOHTPOJIS, TUATHOCTHKH H
yIIpaBJICHUs, TPUTOAHbBIE AJIS MPAKTHYECKOTO
MIPUMEHEHUS B chepe cBoeH
poeCCHOHAILHON €S TEIbHOCTH.

NOIIK-6.2. Ymeer pa3zpabaTbiBaTh aJrOPUTMBI
pelieHus 3aa4 IPUMEHUTEIBHO K ITpoLeccam U
CHUCTEMaM yIIpaBJICHUS TEXHUYECKUMU
(TEXHOJIOTUYECKUMH ) o0BeKTaMu;
MCIIOJIb30BaTh SI3bIK INPOTPAMMUPOBAHMS IS
CO3/aHUSI TPOTPAMMBI;
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7.1  Meroabl KOHTPOJISI U OLCHUBAHMS Pe3yJbTATOB 00yUYeHUsI

IIpencrasnenue
No HanmeHnoBanue K pea
° paTkasi XapaKTepUCTHKa OLIEHOYHOT'O OLIEHOYHOTO CPEICTBa
OLICHOYHOI'OCPE/ICTBA

OC 1 pea CpeicTBa B ®OC
CucremMa CTaHIAapTU3UPOBAHHBIX 3aJaHUM,

1 Tecr M03BOJISAIOIIAs aBTOMaTU3UPOBATh @oH/T TECTOBBIX

(T) [IPOLICAYPY U3MEPEHUS YPOBHS 3HAaHUU U 3a1aHUI

yMeHuo0yyaromerocs.
CpelcTBO MPOBEPKU YMEHHMH M HaBBIKOB

5 37Ip [PUMEHSTh IOJyYEHHBbIE 3HAHUSA Ul | 3aAaHus JUIsl 3allUThI
pelleHHs] ~ MpaKTMYECKUX  3ajad  C | J1abopaTOpHBIX paboT
[TOMOLIbI0 HHCTPYMEHTAJIBHBIX CPEJICTB.

7.2 lllkana u KpUTEPHH OLIEHNBAHUS Pe3yJIbTATOB 00yUeHH

®opmMa NPOMEKYTOUHOI aTTeCTAIMMU: IK3aMeH.

O0s13aTeIbHBIMHA YCiIa0oBUSIMA IIOATOTOBKH CTYJAC€HTAa K IIpOMQ)KyTO'—lHOﬁ aTrecTalnumn

ABJIACTCA BBIIIOJIHCHUC W 3alllUTa CTYACHTOM na60paT0prlx pa60T, MpeaAyCMOTPCHHBIX pa60qel71

nporpaMMoﬁ " MPOXOKIACHUC BCCX IMPOMECKYTOUYHBIX TCCTOB HC HUIKC, UCM Ha 70% IIPpaBUJIbHBIX

OTBECTOB. HpOMe)KYTO‘IHI)IG TECCTUPOBAHUA MOT'YT IIPOBOAUTCA KaK B ayIUTOPHUU yHI/IBepCI/ITeTa mon

KOHTPOJIEM IIPETIoaBaTelis, TaK U TUCTAHIIMOHHOM (popmaTe Ha yCMOTPEHHUE IIPETIo1aBaTels.

[IIkana oueHNBaHUA

Onucanue

Omauyno

BremonHensl  Bce  BuABl  y4eOHOW  paboThI,
MpelyCMOTpeHHble ~ paboueit  mporpammoii.  CTyneHT
JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUW, HABBIKOB
MPUBEICHHBIM B  TaOJHWIlaX T[oOKa3aTeseil, onepupyer
HpI/IO6p€T€HHBIMI/I 3HaHUAMHU, YMCHHAMU, HaBbIKaAMH,
MNPUMCHACT UX B CUTyallUsIX MOBBIIIEHHON CJIOKHOCTH. HpI/I
O9TOM MOTyT OBITH AOMYIICHBI HE3HAYUTCIIBHBIC OIHI/I6KI/I,
HETOYHOCTH, 3aTPYJHEHHUS NPU aHATUTHUYECKUX ONEeparusx,
MEepEeHOCe 3HAHMM M yMEHUM Ha HOBBIC, HECTAHJAPTHHIC
CUTYaIUH.

Xopowio

Beimonnens  Bce  BuAbl  y4eOHOH  paboTHI,
IIPENYyCMOTPEHHbIE y4eOHBIM m1aHoM..CTyieHT
JEMOHCTPUPYET  HENOJHOE, IPABWIBHOE COOTBETCTBHE
3HaHU#, yYMEHHH, HaBBIKOB NPUBEIACHHBIM B TabIuIax
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nokaszaresiei, MO0 ecnu MpH TOM ObUTH JOMyIIEHB 2-3
HECYIIECTBEHHBIC OITUOKHU.

Yooenemsopumenvro

Bomonnens  Bce  BuAbl  yueOHOW  paboThI,
MPe1yCMOTPEHHbIE y4eOHBIM IUTAHOM. Crynent
JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, B KOTOPOM OCBEIL[EHA
OCHOBHas, HanboJiee BaKHAs YacTh MaTepuala, HO IPU STOM
JIOTYILI€HA OJIHA 3HAYMTEIbHAs OLIMOKA UJIM HETOYHOCTD.

Heyoosnemeopumenvho

He BeimonHeH oauH wim Oojiee BUAOB Y4eOHOM
paboThI, MPENYCMOTPEHHBIX Y4eOHBIM TIaHOM. CTyACHT
JEMOHCTPUPYET HEIOJIHOE COOTBETCTBHUE 3HAHMM, YMEHMH,
HAaBBIKOB  NPHUBEICHHBIM B  Ta0NHWIAX  [OKAa3aTeNei,
JOMYCKAIOTCA ~ 3HAUUTENbHBIE  OIMMUOKHU,  IMPOSBIAETCS
OTCYTCTBHE 3HAHMI, yMEHUH, HABBIKOB 110 Py IIOKa3aTeleu,
CTYJIEHT HCIIBITBIBAET 3HAUYMUTENIbHbIE 3aTPYIHEHHS MpU
ONEPUPOBAHNHU 3HAHMSIMHU U YMEHUSIMU IIPU UX NEPEHOCE Ha
HOBBIE CUTYallUH.

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texyumii KOHTPOIb

Texymuil KOHTPOJIb BKIIIOYAET MPOXOKIACHUE MPOMEKYTOUHBIX TECTUPOBAHUH I10 pa3jeiaM
JUCLUIUIMHBL U 3aLIUTY JIAOOpaTopHBIX padoT. IIpoMexyTodHbIE TECTUPOBaHMS pa3MEIEHbl B
COOTBETCTBYIOILIEM KypCE€ CUCTEMbI JUCTAHLIMOHHOTO oO0yueHus: YHuBepcurera. [Ipumepsl TecToB

MMPEACTAaBJICHBI HUIXKCE. OTtyeTsl 1O J'Ia60paTOpHHM pa60TaM pasMeIarTcd CTyACHTAMU B

COOTBCTCTBYIOIICM KYPCC€ CUCTEMbI TUCTAHIITUOHHOT'O o6yquI/151 yHI/IBepCI/ITeTa. I[J'ISI IMOATOTOBKHU K

TECTUPOBAHUIO U 3alTUTE TAaO0OPAaTOPHBIX padoT B pazzaene 3.7.1.1 npuBenéH nepeyeHb KOHTPOJIBHBIX

BOITPOCOB.

Pe3ynbTarhl TeKylero KOHTPOJIE MOTYT OBITh HCIIOJI30BAHBI IPU MPOMEKYTOUHOU

aTTeCTaluu.
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7.3.1 Ilpumepsbl TECTOBBIX BONPOCOB

K kakum cucremam otnocutcs TraceMode?

MC
Bayut o ymosruanuio:| 1
Cayuaiinbiii mopsiaok orseron|/a
HymepoBaTh BapuaHThI 0TBETOB?|a
IITpad 3a Kaxay0 HENPABUIBHYIO MONbITKY:|33.3
ID-Homep:
# OTBeThI OT13LIB Onenka
A. CAD 0
B. CAE 0
C. SCADA 100
D. CAM 0
E. B2B 0
Kak pacumdpossiBaetcs abbpesuarypa SCADA? MA
BaJu no ymosruanmio:|1
Cayuaiinbiii nopsiiok orseros|la
HymepoBaTh BapuaHThI 0TBETOB?|d
IMoka3aTh KOJMYeCTBO NPABUJIbHBIX 0TBETOB MOCJIe OKoHUYaHus:|/la
IITpad 3a KaKIYI0 HENPABHILHYIO NONBITKY:|33.3
ID-HOMep:
# OTBeTHI OT13BIB Onenka
Supervise Control and
A Date Acquisition 0
VYnpasnenue 3agayamMu u
B. cOOp JaHHBIX 0
Supervisory Control and
C. Data Acquisition 50
Hucneruepckoe
D. 50

yIIpaBjieHUE U cOOp TaHHBIX
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Kakoii arpr0OyT oTBe4aeT 3a BXOJAHOE BO3/ICHCTBUE B KOHCTPYKIIMH OJIOKa
(K={P.U,X,Y,F,G}) pa3paborannoro B [1O SimInTech?

MC

BaJu no ymosruanuio:|1

Cayuaiinbiii mopsiiok orseros|/la

HymepoBaTh BapuaHTbI 0TBETOB?|a

IlITpad 3a KaxIy0 HENPABIWILHYIO MONBITKY:|33.3
ID-Homep:
# OT1BeThI OT13LIB Onenka
A. P 0
B. U 100
C. X 0
D. Y 0
E. F 0
Kakast ucriosTHUTeNIbHASI CUCTEMA PEaIbHOTO BpeMeHH ucnoib3yercs B [10
SimInTech? MC
BaJu no ymosruanmio:|1

Cayuaiinbiii nopsiiok orseros|la

HymepoBaTh BapuaHThI 0TBeTOB?|a
IlITpad 3a KakAYI0 HEMPABWIbHYIO MONBITKY:|33.3
ID-HOMep:
# OTBeThI OT13BIB Onenka
A RTX 0
B. NordWind 100
C. Falcon 0
D. VxWorks 0
E. Hyperkernel 0
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Kakoit meton MojenupoBanus ucrnonb3yercs B SiminTech?

MC

baaa no YMOJTYaHUIO:

1

CuayuaiiHblii mopsiiok oTBeTOB|/la

HymepoBaTh BapuaHTbI 0TBETOB?|a
IITpad 3a KaxkKIYI0 HENPABHILHYIO NONBITKY:| 33.3
ID-Homep:
# OT1BeThI OT13LIB Onenka

A. MmuTanmuonnsii 0

B. CTpyKTypHBIii 100
C. CutyaimoHHbIN 0
D. KoruutusHbIit 0
E. WNudopmanmoHHbIi 0

Kakoii gononHuTenbHbIii MOy b uconb3yercs B LabVIEW st paspabotku

cuUcCTeM cOopa IaHHBIX U YIPABICHUA, PA0OTAIOIINUX B PEKUME KECTKOTO PeaTbHOr0o MC
BPEMEHU?
BaJu no ymosruanmio:|1
Cayuaiinbiii nopsiiok orseros|la
HymepoBaTh BapuaHThI 0TBETOB?|a
IlITpad 3a KakAYI0 HEMPABWIbHYIO MONBITKY:|33.3
ID-HOMep:
# OTBeThI OT13BIB Onenka
LabVIEW FPGA
A. Module 0
B. LabVIEW DSP Module 0
LabVIEW Datalogging
C. and Supervisory Control 0
Module
LabVIEW Vision
D. Development Module 0
E. LabVIEW PDA Module 0
LabVIEW Embedded
F. Development Module 0
LabVIEW Real-Time
G. Module 100
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Kakoii nomonHuTenbHbIH MOAYIb uctob3yercs B LAbVIEW mist
nporpammupoBanus KITK? MC
Bbasut o ymosruanuio:| 1
Cayuaiinbiii mopsiiok orseros|/la
HymepoBaTh BapuaHTbI 0TBETOB?|a
IlITpad 3a KaxIy0 HENPABIWILHYIO MONBITKY:|33.3
ID-Homep:
# OT1BeThI OT13LIB Onenka
LabVIEW FPGA
A. Module 0
B. LabVIEW DSP Module 0
LabVIEW Datalogging
C. and Supervisory Control 0
Module
D. LabVIEW PDA Module 100
LabVIEW Embedded
E. Development Module 0
Kaxk na3piBaroTcst 610K, KOTOPBIE OCTAIOTCA B PE3YJIbTaTe COPTUPOBKHU
(YnporieHust) CTpyKTYpHOU cxembl? MC
Bbasut o ymosruanuio:| 1
Cuayuaiinblii mopsiiok orserosn|/la
HymepoBaTh BapuaHThI 0TBETOB?|a
IItpad 3a KaxayI0 HENPaBHIbHYIO MONBITKY:(33.3
ID-HOMep:
# OTBeTnl OT13bIB Ouenka
A PesynbpTupytomue 0
B. Onpexensroniue 100
C. I'naBHBIE 0
D. Hckimouaronye 0
E. OcHoOBHBIE 0

7.3.2 Bonipochl 1151 32U THI JIAG0OPATOPHBIX PadoT

TexHomorus 3anmThl 1a00paTOPHBIX PAOOT 3aKITIOYAETCS B OOCYKIECHUH TAlOB
peanu3anuy BUPTYATBHOTO MPUOOPA B COOTBETCTBUHM C MOTYYSCHHBIM 3aJaHUEM.

TumnoBsle 3a1aHUs 1aOOPATOPHBIX PaboOT:

- pazpabotats BII myist u3amMepenus Tpex mapaMeTpoB, ¢ X 0TOOpakeHHueM, 00paboTKOM

pe3yIbTaTOB U3MEPEHUH, 3aIMChI0 PE3YIbTAaTOB B (hopmaTe TabIHLIbI B (haiii.

- pazpaboTtatb BII 115 renepannu c10HOTO CUTHAJIA HA OCHOBE MpeoOpazoBanus Dypee.
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7.3.3 Bonpochl 11l IPOMeKYTOUYHOI aTTeCTAlNU
Ilepeuens sonpocos ons sxzamena (7 cemecmp) (OITK-6)

Oco0eHHOCTH HAayYHBIX UCCIIEAOBAHUN KaK 00BHEKTa aBTOMATH3AI[UU

Oynknuu coopa nanabix DAQmx B LabVIEW

Oco0eHHOCTH HAyYHBIX MCCIEAOBAHNN KaK 00bEKTa aBTOMATH3AI[UU

CocraBHBIC YaCTH aBTOMAaTU3UPOBAHHBIX CUCTEM Hay4YHbIX uccienoBanuii (ACHN)
[TpyHLIMIIBI TOCTPOEHUS! ABTOMAaTU3UPOBAHHBIX CUCTEM Hay4HbIX uccienoBanuii (ACHU)
TumnoBas CTpyKTypa aBTOMaTU3UPOBAHHBIX CUCTEM Hay4yHBIX ucciaegopanuii (ACHI)
TunoBsle KOHPUTYpaLIMK ABTOMATU3HUPOBAHHBIX CUCTEM Hay4YHbBIX uccienoBanuii (ACHU)
ConepxaHue d3KCIIEpUMEHTAIIBHBIX UCCIIEOBAHUN

Onpenenenre namMepeHui. TUrbl u3MepeHui

. Buzipl 3KcriepuMeHTaIbHbIX UCCIEOBaHUMN
. Pons 1 Mmecto DBM B aBTOMaTU3MPOBaHHBIX CUCTEMAaX HaYyYHBIX uccieaoBanuii (ACHI)
. O06mue 0cOOEHHOCTH MPOrPaMMHOTO 00eCIIeYeHHsI aBTOMATU3HPOBAHHBIX CUCTEM HAYYHBIX

uccinenoanuii (ACHI)

OcoOennoctu cuctemsl MATLAB

Oco0eHHOCTH UHTErpUpOBaHHO cucTeMsl nporpammuposanus MathCAD
OcobenHocTH MporpaMMHOTO akeTa LabView

CTpyKTypbl, MaccuBbl U rpadudeckre nHIuKaTopsl cpeasl LabVIEW

bazoseie pynkiuu LabVIEW

OyHkMK quanora u uaTepgerica noaszoBatens B LabVIEW

OyHKIMY ynpasieHus npuioxenuem B LabVIEW

Oyukuun u BIT cunxponuzarmu B LabVIEW

OyHKIMY Mpeodbpa3zoBaHus U 0ToOpaxxeHus rpapudeckux daitnos B LabVIEW
OYHKIIMH 3aHCH U BOCIIPOU3BEICHUS 3BYKOBBIX cUTHaioB B LabVIEW

OyHKIMY TUHEHOoM anreOpsl B LabVIEW

OyHKIMH anmpokcuManuu JaHHbiX B LabVIEW

QOyHKIIUY CTaTHCTUYECKOI 00paboTku nanHbX B LabVIEW

OYHKINY UHTEPIOISIHUH U dKeTpanoisiuu B LabVIEW

Oynkimu uHTerpUpoBanus u audppepernuponanus B LabVIEW

OyHK1MY pemeHus quddepeHanbibiX ypaBHeHuid B LabVIEW

Oynaknuu ontumusamnuu B LabVIEW

@OyHKIUYU reHepaluy CUrHaJIoB U rymMoB B LabVIEW

@yHkuK onepauuii ¢ cursanamu B LabVIEW

OyHK1MYU peodbpazoBaHuii curHanos B LabVIEW

@yHKIMM crieKTpanbHOro aHanusa B LabVIEW

Oynkuuu Guiastpos B LabVIEW

@yHK1IMKM 00paboTKH BecoBBIMU OKHaMu B LabVIEW

bazoBble GpyHKIIMN aHATOTOBBIX M LU(POBBIX ociuuiorpamm B LabVIEW

@yHKIMM reHepanuu ocuuuiorpamm B LabVIEW

OyHKIMY U3MEpeHHs TapaMeTpoB ocuuiuiorpaMM B LabVIEW

@yHKIMH TPOTOKOJIOB Nepeaaun AaHHbIX B LabVIEW

Oyukun coopa nanabix DAQmx B LabVIEW

JInuesas manens u 0ok-cxema B LabVIEW: nasHaueHnue, THIHYHBIE DJIEMEHTEI.
Express VI HazHayeHne, BOZMOKHOCTH, IIPUMEPBI

Co3zanne COmpoBOUTENHLHOM JOKYMEHTAIINH, MOACKa30K U ¢aiinos momonu B LabVIEW
Coznanue SubVI, BX0/bI, BEIXOBI, COXpaHEHUE

Coznlanue MHCTaLUIATOPa, OAKIIOYEHHE HE0OOXOIMMBIX OMOINOTEK U (haliIoB MPOEKTa
Hcnons3oBanue Express VI DAQ Assistant st cozgaHust reHepaTtopa 1 MpUeMHUKa
Hcnonp3oBaHne 3BYKOBOM MIaThl KOMIIBIOTEPA [T FeHEpAluu 1 00pabOTKHU CUTHAJIOB
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48. CoenuHeHNe U pa3beIUHEHUE JIMHUI B OJIOK-CXeMe

49. 3anuch SKCIEPUMEHTAIBHBIX TaHHBIX B (haiin

50. Pa3paboTka OHJIalH MPHIOKEHHS: ATAITbI, BO3MOYKHOCTH.
51. Knacrep: Ha3HaueHue, co3gaHue, pabora

52. JlokanbHbIC U TJI00ATBHBIC TIEPEMEHHBIC



