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1.  Heawn, 3an0aum 1 IUIaHUPYeMble Pe3yJbTAaThl 00yUeHUsl 10 JUCHUIITIHHE

Lenbto ocBoeHUst AUCUUTIIMHBI «OCHOBBI Ipa)UueCcKUX SI3bIKOB MPOTPaMMHUPOBAHUS CUCTEM
YIOpaBIEHUS) ABIISETCS U3yUECHUE ApXUTEKTYPhI U pabOThI CUCTEM aBTOMATH3AIlMH U yIIPABICHUS Ha
OCHOBE TE€XHOJIOTUH BHPTYAIbHBIX IPUOOPOB C UCIOIB30BaHNEM NporpaMMHOi cpenbl LabVIEW.

3amaun TUCHMITIMHBL: OBJIAICHUE TEOPETUUECKUMU U MMPAKTHUECKUMH METOIaMU Pa3paboTKH
APXUTEKTYPhI CUCTEM aBTOMATH3alMK U yrpasieHus B cpene LabVIEW.

OO6yuenne no aucuuminHe «OCHOBBI TpadUUYECKUX S3BIKOB MPOTPAMMHPOBAHUS CHCTEM
yIpaBJIeHUs» HAIPABICHO HAa (OPMHUPOBAHUE Y O0YUAIOIIUXCS CICAYIONIMX KOMITETCHIINA:

KO}I U HAUMCHOBaHHue¢ KOMHeTeHHHﬁ I/IH)I]/IKaTOPLI JOCTHKCHUA
KOMIICTCHIIUH
OIIK-6. Cnocoben  paspabateiBath U | MOIIK-6.2. YmMmeer pa3zpabaThIBaTh
HCIIOJIb30BATh QAJITOPUTMBI KU IMIPOrpaMMBbl, | aJITOPUTMBI PCIICHUA 3a/1a4 MIPUMCHUTCIILHO K
COBPCMCHHEIC I/IH(bOpMaI_[I/IOHHBIe nmponueccam n CHUCTEMAaM YIIPABJICHHA
TEXHOJIOTHU, METOAbI U CPCACTBA KOHTPOJIA, | TCXHUYCCKUMU (TGXHOHOFI/I‘-ICCKI/IMI/I)
AUArHOCTUKU U YHPABJICHUSA, IPUT'OAHBIC JJIS O6I>€KTaMI/I; HUCII0JIB30BaTh SA3BIK
MIPaKTUYECKOr0 NMPUMEHEHUSI B cepe CBOEH | mporpaMMHpOBaHUS JUTS CO3JaHus
poeCCUOHAITBHON NEATEITHHOCTH. MPOTrPaMMEI;
2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JlucuuruiiHa ~ OTHOCHUTCSL K = 00s3aTeNbHOM  4YacTH, (OPMHPYEMOH  y4aCTHUKAMHU
o0pa3oBaTeNbHbIX OTHOIIEHUH 0s10Ka b1 «lucuuniauael (MOLyIN)».

Jucnuninza 6a3upyercs Ha CIeIyIOIINX, IPOMIEHHBIX AUCIUIUIMHAX:

- «KoMIbIOTEpHBIE TEXHOJIOTUU B YIIPABICHUHA TEXHUUECKUMU CUCTEMAMUY;

- «BrIcIIas MaTeMaTHKaY;

- «lIporpammupoBaHu€e U OCHOBBI AJITOPUTMU3ALIUNY;

JuctumimHa «OcHOBBI IpadUyYeCKUX SI3IKOB NMPOTPAMMUPOBAHMSI CHCTEM YIIPABICHUS
JIOTUYECKH CBfA3aHa C MOCIEAYIOIIUMU JUCHUIUIMHAMU: «IIpOeKTHpOBaHNE CHCTEM YIPABICHUN»,
«MHTErprpOBaHHbBIE CUCTEMBI IPOCKTUPOBAHUS U YIIPABICHUS».

3. CTpykTypa U cojepkaHue TUCHUIIMHBI

OO61ast TpyA0€MKOCTh TUCHHUIUIMHBI cOcTaBisieT 4 3aueTHbIX(€) enuHul(bl) (144 yacoB).

3.1 Buabl yueOHO# padoThbl H TPYA0EMKOCTH

3.1.1. Ounas dpopma oOyueHust

Ne . KosnuectBo CemecTpbl
Bup yueOHoit padoThbl
n/n 4acoB 7 cemecTp
1 | AyauTropHble 3aHATHS 72 72
B ToMm gucie:
1.1 | Jlekuun 18 18
1.2 | CemuHapcKue/MpakTHUECKUE 3aHATHS 18 18
1.3 | JJaboparopHble 3aHATHUS 36 36
2 | CamocTosiTeqbHas1 padoTa 72 72
B ToM uucne:
2.1 | [logroroBka u 3ammra J1a00paTOPHBIX 36 36
pabot




2.2

CaMocCTOsATEIbHOE U3YUECHHE

36

36

IIpomeskyTOUHAsI aTTecTALMS

3auet/aud.3auer/sK3aMeH

9K3aMCH

Hroro

144

3.2 Temarudyeckuii NIJIaH U3Yy4YEHUS TN CIUATIIHHBI

(mo gpopmam oOyyeHus)

3.2.1. Ounas dpopma oOydeHUs

n/n

Pa3genanl/TeMbl
JACIHUIIINHBI

TpyroeMkocThb, yac

Bcero

AyauTopHasi paéora

Jlexnun

CemuHnapckue/

3aHATUA

JlaboparopHbie

3aHATUA

[IpakTrueckas

MOATOTOBKA

CamocrosTeJbHAs

pa6ora

BBeaenue B LabVIEW

TexHosiorust BUpTYajabHBIX IPUOOPOB.
Haznauyenwue, BO3MOXXHOCTH 1 001111
NPUHIUITBI TOCTPOCHUS rpaduIecKoi
cpenbl mporpammupoBanust LabVIEW
(LV). [Iporpamma, co3ganHasi B cpejie
LV, - Buptyansnslii npudop (BIT).
Kommnonents! BII — nmuiieBas manens,
OJI0K-AnarpamMma, TUKTorpamma
(MKOHKA) U COEIMHUTEIIbHAS ITaHEJIb.

[\®]

™| mpakTHyeckue

N

=]

Oprannsanusi NpPOrpaMMHONH cpeabl
LabVIEW

3anyck LV, Ha3HaueHUe JIEMEHTOB
JINajgoroBoro okHa. Haznauenue
MHCTPYMEHTAJIbHBIX NTaHeJNeH JINLEBON
naHeau U OJI0K-TuarpaMMel. ['maBHoe u
KOHTEKCTHOE MEHIO, TAJIUTPBI
UHCTPYMEHTOB, 3JIEMEHTOB U (DYHKIIHH.
Cnpasounas cuctema LV — okHO
KOHTEKCTHOW CIIPaBKHU, BCTPOECHHAS
MOMOIIb U PYKOBOJICTBO MOJIb30BATENS
LV.

KoMnoneHTsI BHPTYaJIbHOI0
npudopa

3IIeMEHTBI JIHI_[eBOI;’I IIaHEJIHN - YHUCIIOBBIC
Y JIOTUYECKHUE JIEMEHTBI YIIPABICHUS U

otobpaxenus. PenaktupoBanue




AJIEMEHTOB JINLIEBOU MAHENTU. DIEMEHThI
0JIOK-ArarpaMMbl — TEPMHUHAIIBI
JAHHBIX, Y3JIbl U POBOIHUKHU JaHHBIX.
PazHoBugHOCTH y3710B — PyHKINH,
CTPYKTYpBI, IOAIPOTrpaMMBbI U
skcnpecc-BIl. Otobpakenue
noanporpamMm 1 3kcnpecc-BlI B Bune
MKOHOK U PaCKpbIBAOIIUXCS y3JI0B.
Tunet qanaeix. Uneatudukanms
IIPOBOJIHUKOB 110 TUITY NIEPEIaBAEMBIX
JTAHHBIX.

Co3nanmue, pelaKkTHpOBaHUE ) |
OTJIAIKa BUPTYAJIbHOT0 Ipudopa.
Otxkpertue HOBOTO BII 11 mabinona,
coxpanenue u 3arpyska BIl. Coznanue,
BBIJICTICHHE, TIEPEMEIICHUE,
KOIMUPOBAHUE U y/1aJieHue 00BEKTOB
JUIIEBOM MaHe! U OJIOK-AHarpaMMel.
PenaktupoBanue 00bEKTOB —
M3MEHEHHUE pa3MepOB, BHIpaBHUBAHUE,
okpamuBanue. [IpuBeneHne 0ObEKTOB K
OJIHOMY pa3Mepy. Y cTaHOBKa MOPSIKa
pa3MenieHus: 00bEKTOB, 00 BEAMHCHHE
00BEKTOB B TPYIIITY M 3aKPETUICHUE
MECTOIOJIOKCHHSI 0OObEKTOB Ha
paboueM MPOCTPaHCTBE JTUIIEBOU
naHenu. OTMEHa U BOCCTaHOBJICHHE
JIEUCTBUU.

Hcnonk3oBaHne COOCTBEHHBIX U
CBOOOJHBIX METOK JJIsl ACHTU(DUKAIINH
00BEKTOB M BBOJIa KOMMEHTApUi Ha
JUIEBYIO MTAHEIh ¥ Ha OJIOK-
muarpammy. PegakTupoBaHue TeKCTa
BHYTPY METOK M Ha JHUCILUIESIX
AIIEMEHTOB JIUIIEBOI MaHEeTH.
ABTOMaTHYECKOE M PyYHOE COeTMHEHUE
00BEKTOB MPOBOTHUKAMH JTAHHBIX.
ABTOMacIITaOMpOBaHUE, BBIJICIICHUE U
yIaJIeHUE MPOBOTHUKOB.
Nnentudukanus u yaanenue
pa30pBaHHBIX MTPOBOIHHUKOB, (DUKCAITHS
M3JI0Ma U Pa3phIB IPOBOIHUKA.

3amyck BII. ITouck ommobox ¢
MOMOIIEI0 OKHA «CIIUCOK OIIOO0KY.
Hcnonb3oBanue pexxuMa aHUMAaIUH,
MMOIIAaroBO¥ OTIIAAKH, OTIIAJOYHBIX




WHJIUKATOPOB ¥ KOHTPOJIBHBIX TOUEK
g otinanku BIT.

Co3nanne U peaaKTHpPOBaHHE
MOANPOrpamMm BHPTYaJIbHOI0
npudopa

Co3nanue u pejakTUPOBAaHUE UKOHKHU
BII, HacTpoiika coeJUHUTENBHOU
nanenu. Mcnonp3oBanue BII B
KadecTse noanporpammsl gpyroro BII,
penakTupoBanue noanporpammel BII.
YcraHOBKa 3HAYMMOCTH I10JIEN BBOJA U
BBIBOJIA IAHHBIX — 0053aTEIbHbIX,
PEKOMEH TyEMBIX ISl COSIMHEHUS] U
JIOTIOJTHUTEIBHBIX (HE 00s3aTEIbHBIX ).
[IpeobpazoBanue sxcnpecc-BIl u
BBIJICTICHHBIX CEKIIHI OJIO0K-TuarpaMmsl
B noanporpammsl BIL.

MHorokpaTHbie IOBTOPeHUSsl, HUKJIbI
U N10CJ1e10BATEJIbHOCTH

[uknet While Loop (mo ycinoButo) u
For Loop(c (hukcupoBaHHBIM YHCIIOM
utepanwmii). Mcrnons3oBanue GyHKIUN
OKUIaHUS JIJIsl YCTAHOBKU CKOPOCTH
BBITTOJIHEHUS ¥ CHHXPOHHU3AINN
UKIMYecKuX onepanuil. Jloctyn k
JTAHHBIM MTPEIbIIYLINX UTEepaLnil C
MIOMOIIBIO CIBUTOBBIX PETHCTPOB U
y3J10B 0OpaTHOM CBSI3U.

JBa Busa cTpyKTyp Sequence
(mocnenoBatensHoCcTH) — Stacked
Sequence Structure (cTrexoBas
nocnenoBarenbHocTh) U Flat Sequence
Structure (oTKpbITast
MOCIe0BaTENbHOCTR). Vcronb3oBanme
CTPYKTYp Sequence /sl OnpeaeTeHHsI
MOCIIEA0BATEIHHOCTH BHIMIOTHEHUS
y3so0B BII.

MaccuBbl

[TonsaTust MmaccuBa U 3JIEeMEHTa MacCHBa.
Pa3zmepHOCTh MaccuBa M MHIEKC
sanemeHTa. Co3jaHuE MAaCCUBOB
KOHCTAHT, 3JICMCHTOB YITPABJICHUA U
0TOOpaxeHus. ABTOMaTHYeCKas
HHJACKCaus IMPU CO3aHNH MaCCHBOB C
MOMOILBIO IIUKIIOB, UCTIOJIb30BaHUE
aBTOMAaTHYECKOM WHACKCAIIUN IS
YCTaHOBKH KOJIMYECTBA UTEpAIUIl
nuKiIa. OyHKIUA 151 pabOTHI C




maccuBamu. [Tomumopdusm GyHKuui
LV.

Kiacrepnl

ITonsTua knacrepa u aIeMeHTa
KJIacTepa, MOPsI0K FIEMEHTOB B
kiacrepe. Co3manue Kiactepa KOHCTaHT
U KJIACTEPOB U3 DJIEMEHTOB yIPaBICHUS
u otobpaxkenus. Mi3amMeHeHune nopsiaka
3JIEeMEHTOB B Kjactepe. yHKuuu Ass
paboTsl ¢ knactepamu. Kiactepbl
OIHMOOK.

I'pajduueckoe oToOpakeHne JaHHBIX

I'padpuk quarpamm. Pesxumpl
0TOOpakeHHsI TaHHBIX, 00bEAMHEHUE
HECKOJIbKUX I'paMKOB HA OHOMN
JyarpaMme, HaCTpoMKa u
pellakTUpOoBaHKE rpaduKa JuarpaMmm.
I'paduk ocumnorpamm u
JIBYXKOOPJIMHATHBIN rpaduk
OCLMJUIOTPAaMM, OIMHOYHBIE TPaQUKH U
rpauKy MHOXKECTBA OCLIIIIIOIPAMM.
OTtoOpakeHne MaccuBa OCLUILIOTpamMM,
KJIacTepa U MaccUBa KJIACTEPOB,
HaCTPOWKa U PEIaKTUPOBAHKE
ocryutorpamM. I'paduiky u TaGIUIIBI
MHTEHCUBHOCTH JJIsl BU3yaJIU3alllU
TPEXMEPHBIX JaHHbIX, X HACTPOIiKa U
peAaKTHPOBAHUE.

10.

IlpunsiTue pemieHuii B BUPTYaJlbHOM
npudope

Hasnauenue ¢ynkiuu Select.
Crpykrypa Case, Ha3HaUYCHHE
CEJIEKTOpa, TEPMHUHAJIA CEJIEKTOPa
BapHaHTa, TS PMUHAIIOB BXOTHBIX U
BBIXOJHBIX JaHHBIX. OcoOeHHOCTH
IIPUMEHEHHUS JIOTUYECKOH,
LEJIOYMCIEHHONW U CTPOKOBOW CTPYKTYP
Case, CTpyKTypbl IO IEPEUUCIIEHUIO U
CTPYKTYpBI JUIsl KJIacTepa OIINOOK.
Hcnons3oBanue y3ima QopMyIisl JUIst
BBITOJIHEHHS] MAaTEMAaTHYECKUX
onepanuii, NpeCTaBICHHBIX B
TEKCTOBOM BH/IE, U /ISl IPUHSTHUS
pELICHMI.

11.

Ctpoku u (aiinoBblii BBOI-BBIBOJ
Hasnadenwne cTpok, oToOpakeHue
CTPOKOBBIX OOBEKTOB — CTPOKU U
TaOJIMLBI (IBYMEPHOTO MAacCHBA CTPOK).
Co3anue CTPOKOBBIX 2JIEMEHTOB
YIPaBJICHUS] U OTOOPAKEHUSI TAHHBIX.




OyHKIWH TSI pAOOTHI CO CTPOKAMH.
®Oynkuuu (haitioBoro BBo1a-BEIBOAA
BBICOKOT'O U HU3KOTO YPOBHS, OTIEPALIHI
BBOJa BeIBoJA. Co3maHue WIIH
OTKpBITHE (paiisia, CYNTHIBAHUE WIIH
3aMuCh JTAHHBIX, 3aKphITHE (aiina,
oOpaboTka ommnbok. [lepemerienus u
nepeuMeHoBaHus (pailyioB U KaTaJloroB,
M3MEHEHHUE XapaKTEePHUCTUK (aiina.
CYUTHIBAaHHE U 3aMHCh CTPOKOBBIX
IAHHBIX B BUIE TAOJIHIIEL

12.

CnoiicTBa 00beKTOB M HacTpoiika BII

[IporpammHoe yripaBieHue
uHTEpQEcoM MOJIb30BaTENS U
HACTpoiika rpaduKoB ¢
MCII0JIb30BAaHUEM Y3JI0B CBOWCTB,
HCIIOJIb30BaHUE CCHUIOK HAa OOBEKTHI.
Co3nanue JIerko MOIU(PHUIIHPYEMBIX
TUIIOB JJAHHBIX C TOMOILBIO
«Ompenenenus tuna» (Type definition).
Hacrtpoiika BHelIHero Buia JUIEBOM
MaHeJ U, OTOOPaKEHUE JIUIEBBIX
naneneit noanporpamm BII Bo Bpemst
pab6otel BII. PenaktupoBanue cBoicTB
BII, nactpoiika nanutp GpyHkuuit u
AJIEMEHTOB YIIpaBJICHUS,
HCIIOJIb30BAHUE «TOPSYMX» KIIABHUILL

13.

Coop u oToOpakeHue JTAHHBIX

@OyHKIUHU YCTPOUCTB cOOpa TaHHBIX
(DAQ-ycTtpoiicTB), CTpyKTYypa U
koMnoHeHTbl DAQ-cuctem. Hacrpolika
anmnapaTHbIX CPEJCTB U TECTUPOBAHUE
AJIEMEHTOB BCTpoeHHOro DAQ-
ycTpoiicTBa. BeimonHeHue onepannii
aHaAJIOTOBOTO BBOJA.
MacmrabupoBaHue U CMELICHHE
JITaHHBIX, YCTAHOBKA BPEMEHHOI'0 TaKTa
BBITMIOJTHEHUS] U CUHXPOHU3ALHS
3aJ]aHMi, 3a1UCh (UTEHHE) MOTYYEHHBIX
JTaHHBIX B Qailn (13 ¢aiina).
BelnosiHeHue onepanuii aHaI0roBoro
BbIBOZA. [IporpamMMHOe 1 amnmapaTHoe
3a/laHle BPEMEHHOI0 TaKTa MpH
reHepaluy HECKOJIBKUX 3HAYEHUN 1
HENpephIBHON TeHepaluy JaHHbIX,
CUHXpOHHM3auus 3a1anuid. Hactpoiika
skcnpecc-BII pis renepanuun
aHAJIOrOBOTO cUrHana. BBoa u BeIBOA
1u(poBbIX CUTHANIOB. Vcrionb3oBaHue
CUYETUYMKOB JIJIsl TEHEpaLK UMITyJIbCOB,
OTpeJIeTICHUS YUCIIa COOBITHH,
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I/ISMepeHI/Iﬁ nepuoaa 1 4aCToThL
CHUT'HAJIA.

14.| YopasJienue U3MePUTEJbHBIMH 2 2 4 8
npudopamu

ArmnaparHble U IPOTrPaMMHEBIE CPEICTBA
st cozmanus DAQ-cucrem ¢
BHEUTHUMH NPUOOPAMH.
Hcnonb3oBanne KOMMYTaIIMOHHBIX
uHrtepdericos, sxcnpecc-BIT u BIT
JpaiiBepOB H3MEPUTEITHHBIX MPUOOPOB
JUISL OpraHU3alluy MapaieIbHON U
IIOCJIEIOBATEIbHOM CBSI3H C
W3MEPUTENIbHBIMH PUOOPAMH.

15.| Acmoab3oBanue TE€XHOJOTHH 2 2 4 8
BHPTYaJIbHBIX npudopos IS
pa3padoTKu U3MEPUTEJbHBIX CHCTEM

CTpyKTypBl U KOMITOHEHTHI
MHOI'OKAaHAJIbHBIX CHCTEM,
peanu3oBaHHbIX B Buae BII.
XapaKkTepUCTUKU JaTYUKOB,
M3MEPUTEIIbHBIX MpeoOpazoBareiell u
3J1eMeHTOB yipasneHus. CoriacoBaHue
DIIEMEHTOB CHCTEMBI 110 UMIIEJIAHCY,
YPOBHIO U BUJy CUTHAJIA, a TAKXXe 0
JTUHAMAYECKUM U METPOJIOTUYECKIM
xapakrepuctukam. OnTuMu3anus
CKOpPOCTH ¥ TOYHOCTH aHAJIOTO-
UGPOBOro U HU(PPo-aHaJIOrOBOTO
peoOpa3oBaHus CUTHAJIOB.
CXeMOTeXHHUKA 3JIEMEHTOB CUCTEM.
[IpoGnema 3a3emiieHuUs.
JuddepenunanbHas cxema BKIIOUEHHS
AIIEMEHTOB CHCTEMBI, CXeMa C OOLIIM
HE3a3eMJIEHHBIM IIPOBOJIOM M CXeMa C
00LIMM 3a3eMJICHHBIM ITPOBOJIOM.
TectupoBanue cucreM. Co3ianue exe-
IPUIIOKEHU .

Hroro | 144 18 18 36 72

3.3 Conep:xkanue TUCUMIJIMHBI

1. Beenenune B LabVIEW

Texnonorus BUpTyalbHBIX NpuOOpoB. Ha3znaueHue, BOZMOXHOCTH M OOIIME MPUHIUIIBI
noctpoeHus rpadudeckoil cpeapl nporpammupoBanus LabVIEW (LV). [Iporpamma, co3nanHas B
cpene LV, - Bupryansnbiii npubop (BII). Komnonentst BII — nunesas manens, 610k-nuarpamma,
NUKTOrpaMMa (MKOHKA) U COeIMHUTEIIbHAs TaHEelb.

2. Opranusanus nporpammHuoi cpeast LabVIEW
3amyck LV, Ha3HaueHHe 3J1€MEHTOB MalOroBoro okHa. HazHaueHne MHCTpyMEHTaJIbHBIX
naHene JuneBod mMaHenu W ONOK-AMarpamMmbl. [JlaBHOE M KOHTEKCTHOE MEHIO, MaJUTPhI
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MHCTPYMEHTOB, 3JIEMEHTOB M (QyHKuui. CrpaBouHas cuctemMa LV — OKHO KOHTEKCTHOW CIIPaBKH,
BCTPOEHHAs IIOMOILb U PYKOBOJACTBO MoJab30BatTens LV.

3. KoMIIOHeHTHI BUPTYaJIbHOI0 Npudopa

DNEeMEHTHI JIMIIEBOM TMaHeNd - YHUCIOBBIE U JIOTHYECKUE OJJIEMEHTBl YIPaBJICHUS U
otoOpaxeHus. PenaktupoBaHue 3JEMEHTOB JIHMIIEBOW MMaHEIH. DJIEMEHThl OJOK-IUarpaMMbl —
TEPMHHAJIBI TAaHHBIX, y3JIbI U POBOJHUKHU JAaHHBIX. Pa3HOBUIHOCTH Y31I0B — (DYHKIIUH, CTPYKTYPHI,
noanporpamMmbl U 3kcnpecc-BIl. OTobOpaxkenune moamporpamm u skcupecc-BIl B Buje MKOHOK H
packpbIBatomuxcs y3moB. Tumbl gaHHbIX. neHTudukays NpoBOIHUKOB MO THITY MEPeIaBaeMbIX
JAHHBIX.

4. Co3naHnue, pelaKTHPOBAHHE U OTJIAJKA BUPTYaAJIbHOIr0 pudopa.

OtkpsiTue HoBoro BII u mabiona, coxpanenue u 3arpyska BII. Co3nanue, BblIeneHue,
nepeMelleHre, KONUPOBaHWE WU yjAajleHue OOBEKTOB JHMIEBOM NaHenu M OJOK-IuarpaMMsl.
PenaktupoBanue oOBbEKTOB — M3MEHEHUE pa3MEpOB, BbIpaBHMBaHME, OKpauuBaHue. [IpuBenenue
00BEKTOB K OIHOMY pa3Mepy. Y CTaHOBKa MOPSAIKA pa3MelleHUss 00BbEKTOB, 00beJMHEHNE OOBEKTOB
B IPYIINY U 3aKPEIJICHUE MECTOIOJIOKEHUSI 0OBEKTOB Ha paboyeM MPOCTPAHCTBE JIMLIEBOI MaHEIH.
OtMmeHa ¥ BOCCTaHOBJIEHUE IEHCTBUN.

Hcnonp3oBanne COOCTBEHHBIX M CBOOOTHBIX METOK ISl MACHTHU(HUKAIIMKA OOBEKTOB B BBOJA
KOMMEHTapuil Ha JIMLEBYIO MTaHelb U Ha OJIoK-auarpammy. PeakTupoBanue TekcTa BHyTpU METOK U
HAa JIUCIUIESIX AJIEMEHTOB JINLIEBOM MaHE!.

ABTOMaTHYECKOE U  PY4YHOE COEAMHEHHE OOBEKTOB  IMPOBOAHMKAMHU  JAHHBIX.
ABTOoMacmTabupoBaHue, BBIICICHUE M yJIAJIEHHE NPOBOJHHUKOB. MneHtndukanms u ypaieHue
pa3opBaHHbBIX IPOBOJHUKOB, (PUKCAIMS U3JI0OMA U Pa3pbIB IPOBOAHUKA.

3amyck BII. TTouck omm6ok ¢ momorpio okHa «Crincok ommboky». Vcmons3oBanue pexxuma
aHMMAaLlMH, TOIIar0BOM OTJIAJKH, OTIaJOYHBIX MHIUKATOPOB U KOHTPOJIBHBIX TOUEK AsioTinaaku BIL.

5. Co3nanne u pefaKTHPOBaHHE MOANPOrpaMM BHPTYaJIbHOI0 npudopa

Co3zmanne u pepaktupoBanue wuKoHkM BII, HacTpoiika CcOeIMHUTENBHONW TaHEIH.
Hcnons3osanue BII B kauecTBe noanporpaMmmsl apyroro BII, penaktuposanue nognporpammsl BII.
VYcTaHOBKa 3HAUMMOCTH TOJIEH BBOJAA U BBIBOJA JAHHBIX — 00SA3aTEIbHBIX, PEKOMEHIYEMbIX IS
COEJIMHEHUS U JONOJHUTENbHBIX (He 00s3aTenbHbIX ). [IpeoOpa3oBanue sxcnpecc-BII 1 BoaeIeHHBIX
CeKUUH OJIOK-AuarpaMmMsbl B noAmnporpammsl BII.

6. MHOTOKpaTHbIE MOBTOPEHMS, IMKJIbI H MOCI€10BATEILHOCTH

Mukasr While Loop (mo ycnoButo) u For Loop(c GpUKCHpOBaHHBIM YHCIOM HUTEpaluii).
Hcnonp3oBanne (GyHKIUN OXWUAAHUS Ui YCTAHOBKH CKOPOCTH BBHINIOJIHEHHS] M CHHXPOHH3ALUU
UKIMYECKUX omnepauuid. JlocTynm K JaHHBIM HpeAbIAYIIMX HUTEpaluil C MOMOLIbI CIBUIOBBIX
PETUCTPOB U y3JIOB OOpAaTHOM CBSI3H.

JlBa Buaa cTpykTyp Sequence (mocienoBarenbHocTH) — Stacked Sequence Structure
(crexoBasi mocnenoBarenbHOCTh) M Flat Sequence Structure (OTKphITash TOCIEIOBATEIHHOCTD).
Hcnonb3oBanue cTpykTyp Sequence Ais ONpeAeNeHHs MOCIeI0BaTEIbHOCTH BBIOJHEHHS Y3JI0B
BIL

7. MaccuBbl

[TonsiTust MaccuBa M 3JeMEeHTa MaccuBa. Pa3mMepHOCTh MaccuBa M HMHJIIEKC 3JIEMEHTA.
Co3naHne MacCHMBOB KOHCTaHT, JJIEMEHTOB YIpaBICHHUS M OTOOpakeHUs. ABTOMaTHUYECKas
WHJEKCAIMs TPU CO3/IaHUU MAacCHBOB C TOMOINBIO IIHMKIJIOB, HCIIOJb30BAaHME aBTOMATHUYECKOMN
UH/IEKCAIlUK Il YCTAHOBKM KOJMYECTBa MTepanuil mukia. OyHKuuu Juis paboThl ¢ MacCHBAaMHU.
[Tonmumopdusm pynxmmii LV.
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8. Kinacrepni

[TonsiTHa KiacTepa W 3JIEMEHTa KiacTepa, MOPSIOK 3JIeMeHTOB B kiactepe. CoznaHue
KJIacTepa KOHCTAHT M KJIACTEPOB M3 JIIEMEHTOB YIPaBIeHHUS U 0TOOpakeHHs. 3meHenne nopsaka
3JIEMEHTOB B Kiactepe. @yHkuuu i paboThl ¢ kiactepamu. Kimacteps! ommoox.

9. I'paduyeckoe oToOpakeHUe JTaHHBIX

I'padux quarpamm. Pexumbl 0ToOpaskeHus JaHHBIX, 00beTMHEHNE HECKOJIBKUX IpauKOB Ha
OJIHOI AuarpaMme, HacTpoWKa M pelakThpoBaHue rpaduka quarpamm. I'paduk ocuumiorpamm u
JBYXKOOPJIMHATHBIM TpapuK OCIIIIOrpaMM, OJIMHOYHBIE Tpadukd M TrpaduKd MHOXKECTBA
ocuuuiorpamMM. OTobpaxeHre MacCuBa OCIHIIJIOTPaMM, KJlacTepa U MaccuBa KJIaCTepOB, HACTPOiika
U PCAAKTUPOBAHUC OCHHUIIJIOTpAMM. Fpaq)HKH n Ta6JII/II_[bI HHTCHCUBHOCTHU IJId BU3YyaJIHU3allUA
TPEXMEPHBIX TaHHBIX, UX HACTPOMKA U pPEAAKTHUPOBAHHE.

10. IlpunsATHE pelieHUii B BUPTYaJIbHOM Npudope

Hasnauenne ¢ynkuun Select. Crpykrypa Case, Ha3HA4YeHHE CEJIEKTOpa, TEepMHUHAIIA
CEJIGKTOpa BapuaHTa, TEPMHHAJIOB BXOJHBIX U BBIXOJHBIX JaHHBIX. OCOOEHHOCTH MPUMEHEHUS
JIOTUYECKOMU, ILIEJIOUMCICHHOM M CTPOKOBOM CTpykTyp Case, CTPYKTypbl IO MEPEUUCICHUIO U
CTPYKTYpbl ansi KijacTepa omubok. Vcmonb3oBanue y3na @opmyibl JUisi  BBINOJIHEHUS
MaTeMaTHYECKUX OTIEPAINiA, TIPEICTABICHHBIX B TEKCTOBOM BH/JIE, U JIJISl IPUHSTUS PELICHUH.

11. Ctpoku u (paiijioBbIIiBBOI-BHIBO/I

Haznauenue ctpok, oToOpakeHue CTPOKOBBIX OOBEKTOB — CTPOKH U TaOIUIIbI (IBYMEPHOTO
MaccuBa cTpok). Co3maHue CTPOKOBBIX 3JIEMEHTOB YIIPABJICHUS U OTOOpaKeHUs JaHHBIX. DyHKIIUN
Ui paboTel co crpokamu. DyHKIMH (ailIoBOro BBOJA-BBIBOJIA BBICOKOTO M HHU3KOTO YpPOBHS,
omepanuu BBoja BbeiBoja. Co3maHue WM OTKpbITHE (paiina, CYMTHIBAHWE WM 3alUCh JAHHBIX,
3aKpeITHE (ailia, oOpaboTka ommbOok. [lepemernieHus U nepenMeHOBaHMs (PAIJIOB U KaTaJIOTOB,
M3MEHEHHeE XapakTepucTuk (paiina. CuuThIBaHUE U 3aMKUCh CTPOKOBBIX JAHHBIX B BUJIE TAOIHIIBL.

12. CeoiicTBa 00beKTOB M HacTpolika BII

[IporpamMmMHOe ympaBiaeHHe UHTep(dercoM MoJb30BaTENs] W HACTpOWKa TpapuKoB C
UCMOJIb30BAaHUEM Y3JIOB CBOWCTB, HCIIOJNIb30BaHUE CCBHUIOK Ha 00BeKThl. Co3gaHue JIETKO
MOAUPUIIMPYEMBIX TUTIOB JTAHHBIX ¢ oMoIbio «Onpeaenenus tuna» (Type definition). Hactpoiika
BHEIIIHEr0 BHJa JIMIIEBOM NaHenu, oToOpakeHHe JIMLEBBIX naHeneil noxmporpamM BII Bo Bpems
pab6otel BII. PenaktupoBanue cBoiicts BII, HacTpoiika manuTp GyHKIUI U 3JIEMEHTOB yIIpaBICHMUS,
MCIIOJIb30BAaHUE «TOPSYMX» KIIABUILL

13. COop u oToOpakeHne JAHHBIX

OyHkMK ycTtpoicTB cOopa naHHbIX (DAQ-ycTpoiicTB), cTpykTypa U KoMIoHeHTh DAQ-
cucteM. Hacrpoiika anmapaTHbIX CpEICTB M TECTHUPOBAHUE BJIEMEHTOB BCTpoeHHOro DAQ-
yCcTporicTBa. BrimoHeHne onepaluii aHaioroBoro BBojia. MacimraOupoBaHue ¥ CMEIIIEHNE JaHHBIX,
YCTaHOBKA BPEMEHHOTO TaKTa BBHIMOJTHEHHWS M CHUHXPOHHU3AIUs 3aJaHUl, 3amuch (YTCHHE)
MONyYeHHBIX JaHHBIX B ¢aiin (u3 aiina). BeimonHeHWe ormepamuii aHAIOTOBOTO BBIBOJA.
[IporpammHOe 1 amnmapaTHOE 3aJaHHE BPEMEHHOTO TaKTa MPHU T'eHEpaIlii HECKOIBKUX 3HAYCHUHN U
HENIPEPBIBHOW TE€HEpaluuH JaHHbIX, CHHXpOHW3auus 3agaHui. Hacrtpoitka skcopecc-BIl s
TeHEepaIy aHAJIOroBOTO curHaa. BBoa 1 BbIBO UG POBBIX CUTHAIOB. MCIIOIB30BaHNE CUETIYNKOB
JUTSI TEHEepaIlii UMITYJIbCOB, OTIPEIEIICHHUS Yrcia COOBITHIA, N3MEPEHHI TIepro/1a M YaCTOThI CUTHAJA.

14. YnpasiieHue usMepuTeJbHbIMU NIPUOOpaMu
AnmapaTHble W TOporpaMMHBIE cpeicTBa A co3aaHus DAQ-cucteM ¢ BHEHNIHHUMH
npubopamu. Mcnonb3oBaHe KOMMYTAllMOHHBIX HHTepdericos, skcnpecc-BIl u BII npaiiBepos
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U3MEPUTENIBHBIX TPUOOPOB JUIsI OpraHM3aldy TapaJyIeNbHOW UM TOCIEAOBATEIbHONH CBSI3U C
U3MEPUTENIbHBIMU IPUOOpaMHu.

15. MHMcnoJb30BaHHE TEXHOJOTHMM BHPTYAJbHBIX MNPUOOPOB st pa3padoTKu
H3MepHUTEeJbHBIX CHCTEM

CTpyKTypsl W KOMIIOHEHTHI MHOTOKAHAJIbHBIX CHUCTEM, peanu3oBaHHbIX B Buae BIL
XapakTepUCTUKU JAaTYMKOB, M3MEPHUTEIBbHBIX MpeoOpa3oBaTesiecii M HIEMEHTOB YIpPAaBJICHUS.
CornacoBaHue 3JE€MEHTOB CHCTEMbl MO HMIIEJAHCY, YPOBHIO M BHJAY CHUTHaja, a TaKXkKe I10
AUHAMHUYCCKUM W MCTPOJIOTMYCCKHUM XapaKTCPUCTUKAM. OHTI/IMI/I3aI_[I/I$I CKOpPOCTH U TOYHOCTH
aHAJIOTO-IIU(PPOBOTO U LU(PO-aHATIOTOBOTO MPeoOpa3oBaHus CUTHAIOB. CXEMOTEXHUKA 3JIEMEHTOB
cucreM. lIpobGnema 3azemnenus. [uddepeHnnanbaas cxema BKIIOYCHHS 3JEMEHTOB CHCTEMBI,
cxemMa ¢ OoOHIMM He3a3eMJICHHBIM MPOBOJAOM U CXeMa € OOLIMM 3a3eMJICHHBIM IPOBOJIOM.
TectupoBanue cuctem. Co3gaHue exe-IpHII0KEHNH.

3.4 TemaTuKa CEeMHMHAPCKHUX/IPAKTHYECKUXHJIA00PATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/pakTUIECKUE 3aHATHS

[Ipaktuueckoe 3ansartue 1. [lonroroBka k 3amure nadopatopHoi padbotsl Nel Ha Temy
«Tuma nanaeIX 1 ux npencrasicane B LabVIEW».

[IpakTuueckoe 3ansarue 2. [lonroroBka k 3amure 1adopatopHoi paboTsl No2 Ha TeMy
«ITocTpoeHune BUPTYyATLHOTO MPUOOPay.

[IpakTuueckoe 3ansarue 3. [loaroroBka k 3amure nadopatopHoi padboTsl Ne3 Ha TeMy
«ITocTpoeHue pa3sTUIHBIX BUPTYATBHBIX TIPUOOPOBY.

[IpakTuueckoe 3ansartue 4. [lonroroBka k 3amure 1adopatopHoi paboTsl Ne4 Ha TeMy
«Vcronp30BaHMEe y37I0B BBIOOPA JIJISl IIOCTPOSHUSI BUPTYAIBHBIX IPHOOPOBY.

[IpakTuueckoe 3ansarue 5. [lonroroBka k 3amure 1adopatopHoi paboTsl No5 Ha TeMy
«[Ipocreiimue rpagudeckre HHIUKATOPHI. VCromb30BaHNe IIMKIOB U MACCHBOB IPHU TIOCTPOSHU U
BUPTYaJIbHBIX PUOOPOBY.

[Tpaktuueckoe 3anstue 6. [loaroroBka K 3amure adbopatopHoit paboTsl Neb6 Ha TeMy
«/cnonp3oBaHue IPyrux rpad@UyecKux HHIUKATOPOBY.

[Tpaktuueckoe 3anstue 7. [Ipaktudeckas padota 7. [logroroska k 3amure 1abopaTopHO
paboTsl Ne7 Ha Temy «/cronbp30oBaHue TeHEPATOPOB CUTHAIOB MIPH MMPOSKTUPOBAHUH BUPTYaTbHBIX
npuOOpOB»

3.4.2. JJabopaTopHbI€ 3aHATUS
JlaGopatopHas pabota 1. «Tuna nanHeIx 1 ux npezacrasieHue B LabVIEW.
JlabopaTtopHast pabota 2 «IlocTpoeHre BUPTYaIbHOTO TPHUOOPaY.
JlaGopatopHas pabota 3. «IlocTpoeHne pa3TMuHBIX BUPTYAIbHBIX TPUOOPOBY.
JlaboparopHas padota 4 «/cnosnb3oBaHue y3710B BEIOOPA ISl TOCTPOEHUS BUPTYaJIbHbBIX
npubOpoOB».
JlabopaTtopHas pabora 5. «IIpocTeitmme rpaduyeckne nHAUKATOPHI. VICTIOIB30BaHNE IIUKIIOB U
MacCHBOB NP MIOCTPOSHUH BUPTYAIbHBIX IPUOOPOBY.
JlaboparopHas pabdota 6. «Mcnonp30BaHne APYTrux rpa@UuecKux HHAUKATOPOBY.
JlaGopatopHas pabota 7. «/cnonp30BaHNe reHEpaTOPOB CUTHAJIOB MIPU MPOEKTUPOBAHUU
BUPTYaJIbHBIX PUOOPOB»

3.5 TemaTrnka KypcOBBIX IPOEKTOB (KypCOBBIX pador)
KypcoBsie paboThI/TPOEKTHI OTCYTCBYIOT
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4.  YueOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE O0eceuyeHue

4.1 HopmatuBHble 1okyMeHTHI 1 'OCTbI
He npenycmotpeno

4.2  OcHoBHas JuTepatrypa

1. byteipun I1.A., BacbkoBckas T.A., Kaparaes B.B., Marepukun C.B. ApTomaTtuzanus
(UBHYECKUX UCCIICIOBAHUN U HKCIIEPUMEHTA: KOMIIBIOTEPHBIE H3MEPEHUS U BUPTyIIbHBIC TPUOOPHI
Ha ocHoBe LabVIEW 7 [Dnextponnsiii pecypc] : yue6. mocobue / II.A. byrteipun [u ap.]. —
OnektpoH. pgaH. — MockBa : JMK [Ilpecc, 2009. — 265 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/1089.

4.3 [lomoJHUTEJbHAS JUTEpPaTypa

1. batoBpun, B.K. LabVIEW: npakTHKyM 1O 3JIEKTPOHUKE U MUKPOIPOLIECCOPHON TEXHHKE.
YueOHOe mocobue ansi By30B [DneKTpoHHBIM pecype] : yueb. mocobue / B.K. barospun, A.C.
becconos, B.B. Momkun. — DnekrpoH. nan. — Mocksa : JIMK Ilpecc, 2010. — 182 ¢. — Pexum
noctymna: https://e.lanbook.com/book/869

2. Cypanos, A.fl. LabVIEW 8.20: CrnpaBodHuKk 1Mo (QyHKIHUSAM [DIEKTPOHHBIN pecypc] :
crpaB. — OinekTpoH. gaH. — Mocksa : JIMK Ilpecc, 2009. — 536 c. — Pexum nocrymna:
https://e.lanbook.com/book/1092

4.4 DjaexkTpoHHBIe 00pa3oBaTelbHbIE PeCypPChl

1. OcHOBBI TpaUIECKUX A3BIKOB MPOrPAMMHUPOBAHUS CUCTEM YIIPABJICHHSI
https://online.mospolytech.ru/course/view.php?id=1702

[MTopsiok mpoBeneHuss pabOT B JUCTAHIIMOHHOM (hOPMATe YCTAaHABIUBAETCS OTACIbHBIMH
pacropsbKeHUSIMU IPOPEKTOPa MO YIeOHO# paboTe W/UIT IEHTPOM YUeOHO-METOINIECKON pabOThI.

4.5 JluumeH3HOHHOe W  CBOOOAHO  pAacCHpOCTPaHsieMoe  MPOrpaMMHOe
odecreyenue
1. LabVIEW.

4.6 CoBpemeHnHble npodeccnoHaIbHbIe 0a3bl JAHHBIX U WHGOPMAIMOHHBbIE

CIIPABOYHbIEC CUCTEMbI
1. https://www.youtube.com/playlist?list=PLmUTFQkJfe[fLcENaczNWW-P_BsUrVCuO

5. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne

Jis  mpoBeAeHHS JIGKIIMOHHBIX 3aHATHH HEOOXOAMMBI  ayJAMTOPUU, OCHAIIEHHBIC
MYJIbTUMEAUHHBIME MPOSKTOPAMH U dKpaHaMu. J[Jis TpoBeeHHS TabopaTOpPHBIX paboT Tpedyercs
KoMIbIoTepHBIN Kace (AB2507, AB2614)

6. MeToanuyeckue peKoMeHIaluu
MCTOI[I/IKa npernogaBanvd TUCHUIITIMHBL «OCHOBBI Fpa(bI/I‘{eCKI/IX SA3BIKOB ITPOrpaMMHPOBAHUSA

CUCTEM YIPaBJICHUSA» U pealn3alys KOMIIETEHTHOCTHOIO IOAXOJA B M3JIOKEHUU U BOCIPUATHU
MarepHuaja NpeaycMaTpuBaeT HCIOJIb30BaHUE CIEAYIOMIMX AKTHBHBIX W HHTEPAKTHBHBIX (hopMm
IIPOBE/ICHMS ayIUTOPHBIX Y BHEAYIUTOPHBIX 3aHATHI:


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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— ayJWTOPHBIE 3aHATUSA: JICKIMH, Ja0OpaTOpHbIE pabOThl, CEMHUHAPCKHUE 3aHATHS,
TECTUPOBAHUE;

— BHEAyJIUTOPHBIC 3aHATHUS: CAMOCTOSATEIHHOE U3yUEHUE OTJEIBHBIX BOMPOCOB, MOATOTOBKA
K JJaOOpaTOPHBIM paboTaM.

6.1 Meroauyeckue peKOMEHIANHMHU /JIS TPeNnoJaBaTe/isi MO0 OPraHU3aANMU

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

U3y4deHus (TemMamu Kypca, (hopMamMu 3aHITUN, TEKYIIETO U MPOMEXKYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U POJIb JUCIMIUIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOe 3HAYCHHE, JTOBECTH JI0 CTYACHTOB
TpeOoBaHHs K (popMe OTUETHOCTH M IPUMEHEHHUs BHIOB KOHTPOJSA. BblmaroTcs 3amaHus s
HOATOTOBKH K CEMHHAPCKHM 3aHSATHSM.

[Ipy TOATOTOBKE K CEMHHAPCKOMY 3aHATHIO [0 TIEPEYHIO OOBSBICHHBIX TEM
HpErnoJaBaTel0 HEOOXOIMMO YTOYHHUTH IUIAH WX IPOBEICHUS, HPOAyMaTh (OPMYIUPOBKH U
COACPpIKaHUC y‘-I€6HI)IX BOITIPOCOB, BEIHOCUMBIX Ha 06CY)KI[€HI/I€, O3HAKOMMUTLCA C IIEPCUYHEM BOIIPOCOB
II0 TEMEe CEMHHapa.

B X0J€ CEMHUHAapa BO BCTYINHTCIBHOM CJIOBC PACKPLITH HNPAKTHYCCKYIO 3HAYUMOCTL TCMBI
CCMUHAPCKOI'0 3aHATHA, OMPCACIIUTL MOPAAOK €Tr0o HPOBCACHUA, BPECMA Ha 06CY)KI[€HI/IC Kaxxaoro
ydeOHOro Bompoca. [IpuMeHsss (pPOHTaIbHBIA ONPOC JaTh BO3MOXXHOCTH BBICTYIIHTH BCEM
CTyJCHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHH.

LlenecooOpa3Ho B X0/I€ 3aLUTHI Ta0OPATOPHBIX padOT 331aBaTh BBICTYIAIOIINM U ayJUTOPUU
JIOTIOJTHUTENIbHBIC W YTOYHSIOIIME BOMPOCHI C LENBI BBIACHEHHS WX IO3ULHUI 1O CYIIECTBY
00CyX/TaeMBbIX MPOOIIEM.

CHeI[yeT npeaoCTaBUTbL BO3MOKHOCTD BBICTYIINICHUA C MCCTA B BUJIC KPATKUX COO6HI€HI/II>'I 110
IIO/ATOTOBJICHHOMY 3apaHee BOIPOCY.

B 3axmrounTensHON YacTH CEMHHAPCKOTO 3aHATHUS CIIEAYET MOABECTH €r0 UTOTH: 1aTh OLICHKY
BBICTYIIJICHUH KaXJIOTO CTYZEHTa M y4eOHOM IpyMIIbl B 1IeIOM. PacKpbITh MONI0KUTENbHBIE CTOPOHBI
¥ HEIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOTo 3aHATHS. OTBETUTHh Ha BOMPOCHI CTY/EHTOB. BbInaTh
3aJjaHMsl JUI CAaMOCTOSITENIbHONM PabOThI IO OJATOTOBKE K CIICAYIOLIEMY 3aHSTHUIO.

Bo3MmoxHO npoBeieHNe 3aHATHI U aTTeCTallMi B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHCTEMBI TUCTaHIMOHHOro 00ydeHus: yHusepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
JTMCTaHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACIBHBIMH PACHOPSDKEHUSMH TIPOPEKTOpa IO
yueOHoil paboTe u/Wiu EHTPOM Yy4eOHO-METOINYECKON paboThI.

6.2 Meroauveckue yKazaHus 1JI 00y4AaKOIMXCH 10 OCBOCHHUIO U CHMILTHHbI

CaMocTtosiTenbHast paboTa SBISETCS OJHUM H3 BUAOB y4eOHBIX 3aHaATUd. [Llenb
CaMOCTOSITEIbHON PabOThl — MPAKTHYECKOE YCBOCHUE CTYJICHTAMH BOIIPOCOB, PAaCCMaTPUBAEMBIX B
MPOLIECCE U3YUEHUSI TUCUUTLITNHBI.

AynuropHas caMoCTOsITeNIbHAsE paboTa MO JUCHMILIUHE BHITOIHIETCA Ha yUYEOHbBIX 3aHATHIX
MO/1 HETIOCPEACTBEHHBIM PYKOBOJICTBOM IPEMOABATENS U 1O €T0 33JaHUI0.

BreaynutopHas camocrtosiTenbHas paboTa  BBIMIONHAETCS CTYJACHTOM IO  3aJaHHIO
mpernoaaBarens, Ho 0e3 ero HemoCPeICTBEHHOTO Y4aCTHsl.

3ajaun caMOCTOSITEIHHOW PabOTHI CTY/ICHTA:

- pa3BHUTHE HABBIKOB CAMOCTOATEIHHON yueOHOU padoTHI;

- OCBOCHHEC COACPIKAHUA AUCIIUIIIINHBI;

- yriyOJeHue coiep KaHusi U OCO3HAHNE OCHOBHBIX MOHSTUN JUCIUILITUHBL

- UCTIOJIh30BaHNE MaTepHalia, COOPAHHOTO U MOTYYEHHOTO B X0/I€ CAMOCTOSTEIIbHBIX 3aHATUI
1utst 5 (PEeKTUBHOM MOATOTOBKHU K 3a4eTYy.
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Buasl BHEAyAUTOPHON CAMOCTOSITENTLHON paOOTHI:
- CaMOCTOSTENbHOE U3YUYECHUE OTIENbHBIX TEM AUCLUIIINHBL

- IOATOTOBKA K JICKIIMOHHBIM 3aHATUAM,

- IOArOTOBKA K CEMUHApaM U IPAKTUYCCKUM 3aHATUSAM;
- ohopMiIeHHE OTYETOB IO BBIOJHEHHBIM JIAOOPATOPHBIM paboTaM M TMOATOTOBKA K HMX

3allUTE.

J1J1s BBITIOTHEHHMSI TFOO0TO BUAA CAMOCTOSTENILHON paboThl HEOOXOAMMO TPONTH CIETYIOIIHE

JTallbI:

- OIIpCACJICHUC LICIIN CaMOCTOSTEIbHOM pa6OTH;
- KOHKPCTHU3alHA IMO3HABaTEIILHOM 3aJa4u,
- CaMOOILICHKA TOTOBHOCTH K CAMOCTOSTEIIFHOM pa60Te;

- BBIOOD aJIeKBATHOTO CII0cO0a JACHCTBUS,

BEAYUICTO K pCUHICHUIO 3a1a4u;

- INITaHUPOBaHUE PabOTHI (CAMOCTOATENBHOM MM C TOMOIIBIO MPENOAAaBATEIN) HAJI 33/1aHUEM;
- OCYILIECTBJICHHME B IPOLIECCE BBINOJHEHHUS CAMOCTOSTEIbHOM pPabOThl CAMOKOHTPOJIS
(MpOMEKyTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI;

- pedekcus;

- Mpe3eHTAIMs padOThHI WU 3alIUTa Ja00PaTOPHOI paObOTHI.

7.

(I)OH)I OLICHOYHBIX CPEACTB

B npouecce o0yueHust B T€YCHHE CEMECTpa UCIIONIB3YIOTCSl OIICHOYHBIE CPEICTBA TEKYIIETO
KOHTPOJISI YCIICBAEMOCTH W TPOMEKYTOUHBIX arTecTaiuii. [[pUMEHSIOTCSl ClIeAyIOIINEe OIICHOYHBIE
CpEICTBa: TECT, 3alIUTa JJA0OPATOPHBIX padOT, FK3aMEH.

OOyuenue no aucruruimHe «OCHOBBI TpaUUYECKUX SI3BIKOB MPOTPAMMHUPOBAHUS CHCTEM
yIpaBJICHUS HANPABJICHO Ha (OPMHUPOBAHUE Y OOYUAFOIIUXCS CICAYIONIMX KOMITCTCHIIUN:

Koa u nanMeHoBaHue KOMIIeTeHIIM A

HHZ[HKaTOPLI HOCTHKCHUSA
KOMIIETCHIIUU

OIIK-6.  Cmocoben  pa3pabaTeiBaTh U
UCIIONIB30BATh  QITOPUTMBI W MPOTPaMMBI,
COBPCMCHHBIC I/IH(l)OpMaHI/IOHHI)Ie TEXHOJIOI'UH,
METOJIbI M CPEJCTBA KOHTPOJIS, THATHOCTUKH U
YIIPaBJICHUSA, IPUTOJHBIE Ul IIPAKTUYECKOIO
MIPUMEHEHHUS B chepe cBOEH
pohecCHnOHATIbHOM 1A TEIIbHOCTH.

NOIIK-6.2. YMmeer pa3pabaThiBaTh alrOpuTMBI
peleHus 3a/1a4 IPUMEHHUTENbHO K IpoLeccaM U
cucreMam yIpaBJICHUS TEXHHUYECKUMHU
(TEXHOIOTUYECKIMH ) 00BeKTaMu;
UCTIOJB30BaTh SI3BIK TMPOTPAMMHPOBAHUS IS
CO3JIaHUsl IPOIPaAMMBI;
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7.1  MeToabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4eHHU

pelIeHUsT ~ NPAKTUYECKUX  3a7ad ¢

IIpencraBnenue
No HaumenoBanune K pel
0 paTKasi XapaKTepUCTUKA OLEHOYHOIO OLIEHOYHOTO CPEICTBa
OLICHOYHOT'OCPEACTBA

OC ou pen cpeicTBa B ®OC
CucteMa cTaHAapTU3UPOBAHHBIX 3aJIaHUI,

1 Tect TO3BOJISIOIIAsA aBTOMATU3UPOBATh ®oHT TECTOBEIX

(T) MpoLEeypy M3MEPEHUs YPOBHSI 3HAHUU M 3aJaHIH

yMeHHul00yJaro1erocs.
CpencTBo MPOBEPKH YMEHUW U HABBIKOB

) 371P [IPUMEHATHh I[IOJyYEHHbIE 3HaHUSA s SagaHust IS 3aIAThI

1a00paTOPHBIX paboT

MOMOIIBKO MHCTPYMCHTAJIbHBIX CPEACTB.

7.2 lIkana u KpUTEPHH OLEHMBAHHUSA Pe3yabTATOB 00yYECHUSA

®opmMa NPOMEKYTOUHOI aTTeCTAMM: IK3aMeH.
O0s13aTeIbHBIMU YCJIOBHSIMU TOATOTOBKH CTYyJAeHTa K NMPOMEKYTOYHOI AaTTecTAIHH

SABJIACTCA BBIIIOJIHCHUC W 3alllUTa CTYACHTOM na6opaToprlx pa60T, npeaAyCMOTPCHHBIX pa60qel71

nporpaMMoﬁ " MPOXOKIACHUC BCCX IMPOMECIKYTOUYHBIX TECTOB HC HUIKEC, UCM Ha 70% IIpaBUJIbHBIX

OTBETOB. HpOMe)KYTOLIHI)IG TECTUPOBAHUA MOT'YT IIPOBOAUTCA KaK B ayIUTOPHUUN YHI/IBepCI/ITeTa 101

KOHTPOJIEM TPEMNo/aaBaTelisi, Tak U TUCTAHIIMOHHOM (opMaTe Ha YCMOTPEHHE MperoaBaTes.

[IIkana oueHNBaHUA

Onucanue

Omauyno

Breimonunensl  Bce  BuABI  y4eOHOM  paboTHI,
MpelyCMOTpeHHble  pabouedt  mporpammoii.  CryaeHT
JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHMI, HABBIKOB
MPUBEICHHBIM B  TaOJHWIlaX T[oOKa3aTejeil, Onepupyer
HpI/IO6p€T€HHBIMI/I 3HaHUAMHU, YMCHUAMU, HaBBbIKaAMH,
INPUMCHACT UX B CUTyalUsAX MOBBIIIEHHON CJIOKHOCTH. HpI/I
O9TOM MOT'yT OBITH AONYIICHBI HC3HAYUTCIIbHBIC 0HII/I6KI/I,
HETOYHOCTH, 3aTPYJHEHUS NPHU aHATUTHUYECKUX OMNEpALMIX,
MepeHoce 3HAHMM M yMEHUW Ha HOBBIC, HECTAHJAPTHHIC
CUTYaINH.

Xopowio

BeimonHensl  Bce  BuAbl  y4eOHOH — paboOTHI,
IIPEyCMOTPEHHbIE yueOHBIM 1aHoM..CTyIeHT
JEMOHCTPUPYET  HEMOJIHOE, IPABWIBHOE COOTBETCTBUE
3HaHU#, yMEHMH, HaBBIKOB NPUBEJICHHBIM B TaOJMIaX
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nokaszatesiei, 1ubo ecau Mpu 3TOM OBLTH JOMyIIeHB 2-3
HECYIIECTBEHHBIE OIITUOKHU.

Yooenemsopumenvro

Boimonmnensl  Bce  BuAbl  y4eOHOM  paboTHI,
MIPeyCMOTPEHHbIE y4eOHBIM TUTAHOM. CryneHt
JEMOHCTPUPYET COOTBETCTBUE 3HAHUI, B KOTOPOM OCBEILIEHA
OCHOBHas, HanboJiee BaKHAs YacTh MaTepuala, HO IPU STOM
JOMYIIEHa OJTHA 3HAYUTEIbHAsI OIIMOKA UM HETOYHOCTb.

Heyoosnemsopumenvho

He BeimonHeH oauH wim Oojiee BUAOB y4eOHOM
paboThI, MPETyCMOTPEHHBIX Y4eOHbIM TuIaHOM. CTyIeHT
JIEMOHCTPUPYET HEIOJHOE COOTBETCTBUE 3HAHWI, YMEHHIA,
HaBBIKOB ~ NPHUBEJIEHHBIM B  TaONuIax  IOKa3aTeseH,
JOMYCKAlOTCAd ~ 3HAUMUTENbHBIE  OIMMUOKHU,  MPOSBIIAETCS
OTCYTCTBHE 3HAHUI, yMEHUH, HABBIKOB I10 Psy [TOKa3aTeNeH,
CTYJIGHT WCIBITBIBACT 3HAUYMUTENIbHbIE 3aTPyJHEHUS IpU
ONEPUPOBAHNHU 3HAHMSIMHU U YMEHUSAMHU IIPU UX NEPEHOCE Ha
HOBBIE CUTYalIHUH.

7.3  OueHo4HbIe cpeacTBa

7.3.1. Texyiuii KOHTPOJIb

Texymumii KOHTPOJIb BKIIFOYAET MTPOX0XKJIEHHE MPOMEXYTOUHBIX TECTUPOBAHUHN IO pazjesiaMm
JUCHUTUTMHBL M 3alIUTy JIA0OpPaTOPHBIX paboT. [IpoMexyTOYHBIE TECTUPOBAHHS pa3MEIICHBbl B
COOTBETCTBYIOIIEM KypCe€ CHCTEMbl TUCTAaHIIMOHHOIO 00ydeHus YHuBepcureTa. IIpumepsl TecToB
npejacTaBieHbl Huke. OTdersl 1O J1abOpaTOpHBIM paboTamM pa3MEIIaloTCsl CTYIAEHTaMH B
COOTBETCTBYIOIIIEM KypCe CUCTEMBI TUCTAHIIMOHHOTO 00yueHus: YHUBepcuTeTa. J[jas MOAroToBKY K
TECTUPOBAHUIO U 3alUTE J1a00paToOpHbIX padoT B pa3zaene 3.7.1.1 npuBenéH nepeyeHb KOHTPOIbHBIX

BOITPOCOB.

Pe3yHBTaTBI TCKYIIETO KOHTPOJISI MOTYT OBITh HCIIOJB30BaHbI npu HpOMeX(YTOqHOﬁ

aTTecraluu.
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7.3.1 Ilpumepsbl TECTOBBIX BONPOCOB

K xaxum cucremam oraocurcs TraceMode? MC

BbaJju no ymonyanuio:

Cuayuaiinblii mopsizok orseTos|/la
HymepoBaTh BapuaHThI 0TBETOB?|a
HlTpad 3a kakayo HempaBUJIbHYI0 NONBITKY:|33.3
ID-HoMmep:
# OTBeThI OT13bIB Onenka
A. CAD 0
B. CAE 0
D. CAM 0
E. B2B 0
Kak pacumdpossiBaetcs abopeBuarypa SCADA? A
Bbayut no ymosruanuio:| 1
Cayuaiinblii mopsiiok oTBeToB|/Ja
HymepoBaTh BapuaHThI 0TBETOB?|a
IToxa3aTh K0JIM4YeCTBO NPABUJIbHBIX OTBETOB MOCJIe OKOHYaHus:|[[a
HlTpad 3a kaxkayo HempaBUJIbHYI NONBITKY:|33.3
ID-nomep:
# OT1BeTHI OT13bIB Ouenka
Supervise Control and
A. Date Acquisition 0
VYnpasnenue 3agaqamMu u
B. cOOp JaHHBIX 0
Supervisory Control and
C. Data Acquisition D0
Hucneruepckoe
D. 50

yIpaBiieHue 1 cOOp JaHHBIX
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Kakoit arpu0yT oTBe4aeT 3a BXOHOE BO3/ICHCTBUE B KOHCTPYKIIMU OJIOKa
(K={P.U,X,Y,F,G}) pa3paborannoro B I1O SimInTech?

MC

Bana mo ymonuanuio:| 1

Cuayuaiinblii mopsizok orseTos|/la

HymepoBaTh BapuaHTBhI 0TBeTOB?|a

HlTpad 3a kaayo HempaBUJIbHYI0 NONBITKY:|33.3

ID-HoMmep:
# OTBeThI OT13BIB Onenka
A P 0
B U 100
C X 0
D Y 0
E F 0

Kakast ucnosiHuTENbHAS CHCTEMA PEaIbHOTO BpeMeHH ucroib3yercs B [10
SimInTech?

MC

Basn no ymosruanuio:| 1

Cayuaiinblii mopsiiok oTBeToB|/Ja

HymepoBaTh BapnaHThI 0TBETOB?|a

IITpad 3a Ka:KIYI0 HEMPABWIBLHYK MONBITKY:|33.3

ID-nomep:
# OTBeThI OT13bIB Onenka
A. RTX 0
B. NordWind 700
C. Falcon 0
D. VxWorks 0
E. Hyperkernel 0
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Kakoit meron mogenupoBanus ucrnonb3yercs B SimInTech? MC
Bana mo ymonuanuio:| 1
Cay4aitHblii mopsiTok oTBeToB|/la
HymepoBaTh BapuaHThI OTBETOB?|a
IITpad 3a KaxKAy0 HENMPABWIBLHYK MONBITKY:|33.3
ID-HoMmep:
# OTBeThI OT13bIB Onenka
A. MmuTanmonnsii 0
B. CTpyKTypHBII 100
C. CutyanmoHHbIN 0
D. KoruutusHbIi 0
E. WNudopmanmoHHbIit 0
Kakoii nononaurensHblit MOLyTb Ucnionb3yeTcs B LabVIEW st pazpabotku
cucTeM cOopa IaHHBIX U YIIPaBJICHUS, PA0OTAIOIIUX B PEKUME KECTKOTO PeaTbHOro Ve
BPEMEHU?
Basn no ymosruanuio:| 1
Cayuaiinblii mopsiiok oTBeToB|/Ja
HymepoBaTh BapnaHThI 0TBETOB?|a
IITpad 3a Ka:KIYI0 HEMPABWIBLHYK MONBITKY:|33.3
ID-nomep:
# OTBeTHI OT13bIB Ouenka
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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(ympolieHust) CTpyKTypHOI cxembl?

Kakoii nomonHuTepHBINA MOTYTH UcTiONb3yeTcst B LabVIEW st
nporpammupoBanus KITK? MC
Bana mo ymonuanuio:| 1
Cuayuaiinblii mopsizok orseTos|/la
HymepoBaTh BapuaHThI OTBETOB?|a
HlTpad 3a kaayo HempaBUJIbHYI0 NONBITKY:|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
D. LabVIEW PDA Module 100
LabVIEW Embedded
E. Development Module 0
Kak HaszpiBatoTcst 0J10KH, KOTOPbIE OCTAIOTCS B PE3YJIbTaTE€ COPTUPOBKU
MC

baJ1 no ymoryanuio:

Cayuaiinbiii nopsiiok orseron|/la

HymepoBaTh BapuaHThI 0TBETOB?|a

IITpad 3a kaxayo HempaBUJIbHYI NONBITKY:|33.3

ID-HOMmep:
# OT1BeTHI OT13bIB Ouenka

A. PesynpTupyromme 0

B. Onpenensroniue 100
C. I'maBHbIE 0
D. Hckmouaronye 0
E. OcHoOBHBIE 0

7.3.2 Bonipochl 1Jis1 3aI0UThI 1a00paTOPHBIX padoT
TexHomOTHS 3aMUTHI Ta00PATOPHBIX PAOOT 3aKITFOYAETCS B 00CYKIACHUH ITAIOB

peanu3alyy BUPTyaJbHOTO IPUOOpa B COOTBETCTBUH € TIOJTYYECHHBIM 33JJaHHUEM.
Tunosble 3agaHus 1a00PaTOPHBIX PadoT:

- pa3paborats BII 11 u3mMepeHust Tpex mapameTpoB, ¢ UX 0TOOpakeHHueM, 00paboTKO

PE3yIBTATOB U3MEPEHHUH, 3aMMUChI0 PE3YJITATOB B (popMaTe TabIUIIbI B (Haii.
- paszpabotats BII nns reHepanuu cJI0)KHOTO CUTHANIA HA OCHOBE MPEOOPa30BaHMS

dypse.
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7.3.3 Bonipochl 1Jist IPOMEKYTOYHOM aTTeCTALMHU
Ilepeuenv 6onpocos ons sxzamena (7 cemecmp) (OIIK-6)

Oco0eHHOCTH Hay4HbIX MCCIIEI0OBAHUN KaKk 00BbEKTa aBTOMAaTH3aLMU

Oynkuuu coopa nanaeix DAQmx B LabVIEW

Oco0eHHOCTH Hay4HbIX MCCIIEI0OBAHUN KaKk 00BbEKTa aBTOMAaTH3aLMK

CocraBHbIE YacTH aBTOMAaTU3UPOBAaHHBIX CUCTEM HayuHbIX uccienosanuii (ACHN)
[TpuHIIUIIBI TOCTPOCHUS aBTOMAaTU3UPOBAHHBIX CUCTEM Hay4YHBIX uccienoBanuii (ACHUN)
Tunosast cTpyKTypa aBTOMaTU3UPOBAHHBIX CUCTEM HayuHbIX uccienopanuii (ACHU)
TunoBsle KOHPUTYpaLIUK ABTOMATU3UPOBAHHBIX CUCTEM Hay4YHbIX uccienoBanuii (ACHI)
CopneprkaHue SKCIEpUMEHTAIbHbBIX UCCIIEI0BAaHUN

Ornpenenenne usmepenuit. Tunsl uamMepeHuit

. Bunpl skcriepuMeHTanbHbIX UCCIIEJOBAHUI
. Ponb 1 Mecto OBM B aBTOMaTH3MpOBaHHBIX CUCTEMaX Hay4yHbIX ucciaenaoanuii (ACHN)
. Ob1re 0cOOEHHOCTH MPOrPaMMHOI0 00eCIeYeHHsI aBTOMATU3UPOBAHHBIX CUCTEM Hay4HbIX

uccienoanuit (ACHI)
OcobGennoctu cuctemsl MATLAB
Oco0eHHOCTH MHTETPUPOBAHHOM crucTeMbl mporpammuposanus MathCAD

. Ocobennoctu nmporpaMMHoro naketa LabView
16.
17.
18.
19.
20.
. @yHKIMM npeoOpa3oBaHus U 0ToOpaxkeHus rpadudeckux ¢aitinos B LabVIEW
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
. @yHKIMY crieKTpajabHoro aHanusza B LabVIEW
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

CTpyKTyphl, MacCUBHI U Tpaduueckie HHANKATOPHI cpeasl LabVIEW
bazosbie pynkiuu LabVIEW

@yHKIMK nuanora u uHTepgeiica noias3zonatens B LabVIEW
@yHKUMYU ynpaieHus npuioxenuem B LabVIEW

Oynkuuu u BII cuaxponmnzanuu B LabVIEW

QOyHKIMY 3aIMCH ¥ BOCTIPOU3BEICHHSI 3BYKOBBIX cUTHaIoB B LabVIEW
OyHk1uK TuHeiHo! anredpsl B LabVIEW

@yHKIMM annpokcumanuu JaHHbix B LabVIEW

@OyHKLIUHU cTaTHCTUYECKOI 00paboTku naHHbIX B LabVIEW
OYHKIMY UHTEPHIOJSIIUU U dKeTpanoisiuu B LabVIEW
@OyHKUMU UHTETpUpoBaHus U quddepeniuponanus B LabVIEW
@yHKIMM perieHns qudpdepeHnnanbHeIx ypaBHeHuil B LabVIEW
Oyukun ontumu3zanuu B LabVIEW

@YHKIMY FeHepaluy CUTHaI0B U ryMoB B LabVIEW

OyHK1MK onepanuii ¢ curHanamu B LabVIEW

®yHK1MK npeodpasoBanuii curHanos B LabVIEW

®yuknuu GuiasTpoB B LabVIEW

OyHK1MU 00paboTKH BecoBbIMU OKHamu B LabVIEW

ba3oBble pyHKIIMHN aHaIOroBbIX U HU(poBBIX ocimiorpamm B LabVIEW

OyHKIMY reHepanuu ocuusuiorpamm B LabVIEW

OYHKINY U3MepEeHus TapaMeTpoB ocuuuiorpamMm B LabVIEW

@OyHKIUHU IPOTOKOJIOB Niepeayn JaHHbIX B LabVIEW

Oyuknuu cbopa nanHbix DAQmx B LabVIEW

JIuneBas manens U 0ok-cxema B LabVIEW: HasHaueHue, THIINYHBIE IIEMEHTEI.
Express VI HazHaueHue, BO3MOKHOCTH, IPUMEPBI

Co3anue conpoBOIUTEIBHOM TOKYMEHTAIINH, TT0/ICKa30K U (aiinoB nomomu B LabVIEW
Cozmanne SubV1, BX0/1bI, BBIXO/IBI, COXpaHEHUE

Co3anue HHCTAIIATOPA, MOAKIIOUEHHE HEOOX0IMMBIX OMOIHOTEK U (pailiioB mpoekTa
UcnonwszoBanue Express VI DAQ Assistant 17151 co31anus reHepaTopa v IpueMHHUKa
Hcnonb30BaHue 3ByKOBOM IJ1aThl KOMIBbIOTEpA [T TeHEpauu 1 00pabOTKHU CUTHAIOB
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48. CoenHEHNE U pa3beIMHCHHE JTHHHM B OJIOK-CXeMe

49. 3anuch HKCIIEPUMEHTAIILHBIX JTAHHBIX B (hailn

50. Pa3paboTka OHJIAH MPUIOKEHHUS: ITAIbI, BO3MOXKHOCTH.
51. Knacrep: Ha3HaueHue, co3gaHue, pabora

52. JIokanbHbIE U TTI00AJIbHBIC TIEPEMEHHBIC



