[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:
®KMO: Makcumos Anekceli bopudEAHUCTEPCTBO HAVKU U BBICHIEIO OBPA3OBAHUS POCCHUIMCKOI ®EIEPALINA

RomkHocTb: AMpeKTRiARIRRTAMEHTD f‘@@@%&@@fﬁ’iﬁ‘i%ﬁoﬂkﬁ%ﬁmMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE BBICILIEI'O OBPA3OBAHUS

04092025 18:17:07 3 v
o ionor. | «MOCKOBCKHIA IIQIMTEXHHYECKHI YHUBEPCHTET)

8db180d1a3f02ac9e60521a5672742735c18b1d6  (MIOCKOBCKHM MOJHUTEX)

CDaKy.]'IBTCT MalIMHOCTPOCHU A

YTBEPXIAIO
JlexaH daKylbreta MAIHHOCTPOCHIS
- /E.B. Cadonos
«27» despansg 2025 r

PABOYASA NIPOI'PAMMA JUCHUITJIMHBI

«OcHOBBI rpa(]mqecmlx SI3BIKOB MPOrpaMMHUPOBAHUA

Hampasnenue noarotoBku
09.03.02 «MupopmanmoHHBIE CUCTEMBbI U TEXHOJIOTHID)

O06pazoBaTenbHas nporpamma (npouib NOArOTOBKH)
«MHTeIeKTyaIbHBbIe HHPOPMALIMOHHO-U3MepPHUTeIbHbIEe CHCTEMbD»

KBanudukaims (cTeneHb) BITYCKHUKA
bakanaasp

dopma 00yueHus
Ounas

Mocksa, 2025 .



PazpaboTunk(n)

v

CT. IIPEIOJABATENb A.P. YectHbix

CoruacosaHo:

3aBenyromuii kagenpoii «CrangapTusanys, METPOJIOrHs U CepTU(HUKALUDY
gjf
K.3.H., JIOIIEHT /T.A. JleBuna




wn e

Conep:kanue
enu, 3aaun U MIIaHUPYEMBbIE PE3YIbTATHI O0YUEHUS O JUCHUTIIIHE ....vvevveeieeenreenieeeneenns 4
MecTo TUCHUIIIMHBI B CTPYKTYPE 00Pa30BATEIIBHOMN MPOTPAMMBL .....vvveeieeesreesiresneesnneeseeenes 5
CTpYKTYpa U COAEPIKAHUE JTUCIIUIIIIHBL ....evveeerienreeseriesteessreesnesssseesseessneessessneesnessneesnnssssee e 5
3.1. Buasl y4eOHOM PAGOTHI U TPYHOCMEKOCTD .....vevverreesrissriseassesssesseessesssssseessesssesseessesssessessseens 5
3.2. TeMaTU4YECKUH TUIAH U3YUCHUS TUCIIHTITIHBL . ...cuvveeveenteesseeesteessreesseesssessseeansesssnesssesssnesnnes 5
3.3. COMEPIKAHME JTHICTIATIIIIHBL. ... .c..veetreasteeseseastesssseessesssseassesssseessesssseessesansessssssnsessseesnsesssnssnnes 6
3.4. Temarnka CeMUHAPCKHUX/TIPAKTUICCKUX U JTAOOPATOPHBIX 3AHATHM ... veevvvernviesiveeieesieeanees 6
3.5. Temaruka KypCOBBIX MMPOEKTOB (KYPCOBBIX PAOOT).....ccrverrurreierririenieesriesieesreesseessneesieesnnes 6
Y4eOHO-METOANYECKOE U HHPOPMAITUOHHOE OOCCIICUCHHIE ..ve.vvveesveeessreeessreesssnessssnessssnessnsns 6
4.1. HopMaTuBHBIE JOKYMEHTBI U I'OCTBL ..c.veiiiiiiiiiiiiiie e 6
4.2, OCHOBHAS JIATEPATYPA. ... .eeerviuriseeesiasresseessesssessesabeasesssesbeesassssssbesasssnessessbe e s s ssassreenessnenreas 6
4.3. JIOTIOTHUTEITBHAS JTHTEPATYPA ... .eeuveeureseesseessesseesseesesssesseesseassesseesseasesseesseessesssesseessessessens 6
4.4, DnEKTPOHHBIE 00PAZOBATEIIBHBIE PECYPCBI ...vcvveerereasreessriaseesireasseessreasreessnessneesseeasseesnesnnes 7
4.5. JluueH3uoHHOE U CBOOOHO PaCIpOCTpaHsIEMOE MPOrPAMMHOE O0ECTICUCHHE. .................. 7
4.6. CoBpemeHHBIE TpodecCroHaTbHBIC Teopus BEpOSTHOCTH M MaTeMaTHIECKasi CTATUCTUKA
Y UHPOPMAITUOHHBIE CIIPABOUHBIE CHCTEMBI ... ..veeureeereesreessreeneesnreesseessneessesasneesseesneesnnsaseeses 7
MaTepruanbHO-TEXHUUECKOE OOCCTICUCHHIE ......ceuvveerrrerureanteesseeasseeanseessseanseessnesnseessneasesssneennes 10
METOAMUECKUE PEKOMEHIALIMHI .........vvveeaereeaasreesatseesssaeessseeesabeeessnesessbesesssesessseeasnseeanneesneeenaes 11
6.1. Meroanueckue peKOMEHIAINH ISl TPeToAaBaTeis 0 OpraHu3aIui OOYUEHHUS ............ 11
6.2. Meroaudeckue yKa3zaHUs I 00yJaIONTUXCS IO OCBOCHUIO TUCTIHIITHHBL. .......veerveeeeennne 9
DOH/T OTICHOUHBIX CPEIICTB ...vvteuutveeutreesuteeesuteeeasseesssseesasseeaassessssseesasseeaasseesnsseesasseesseeesnseeesnns 10
7.1. Metoabl KOHTPOJIS U OLICHUBAHUS PE3YJIBTATOB OOYUEHUS ...vvevvvenreeieeereeseneeneeseneeneenes 10
7.2. lllkanma v KpUTEPUN OLECHUBAHUS PE3YIBTATOB OOYICHHS .....cvvervverveenresieeeeennesieennesnnenneas 10

7.3, OTICHOUHBIC CPEMCTBA. .. c.uveerteesreantesanseesueessseasseeasstesssessseaasesasseessseaseessseanseessseaseessneanseenns 10



1. Hean, 321244 U IUIAHUPYeEMble Pe3yJbTAThHI 00y4eHHs M0 TUCIUIITTHHE

Llenbto ocBoeHus: AUCHUIIIMHBI «OCHOBBI TpaUUeCKUX S3BIKOB MPOTrPAMMHPOBAHUS
CUCTEM YIIPABJICHUS» SIBISIETCS M3Yy4YE€HHE apXUTEKTYpbl M PaOOTHI CUCTEM aBTOMAaTH3alUU U
yIpaBlieHUsI HA OCHOBE TEXHOJIOTUU BUPTYAIbHBIX MPUOOPOB C HUCIOJIB30BAHUEM MPOrPAMMHOI
cpenbl LabVIEW.

3amaul  JUCLUIUIMHBI: OBJAJ€HUE TEOPETHUYECKUMU U MPAKTUYECKUMHU METOJaMHU
pa3paboTKU apXUTEKTYPhI CUCTEM aBTOMAaTHU3allUU U yrpasiieHus B cpene LabVIEW.

O6yuenne mno nucuuruinHe «OCHOBBI TpaHUUECKUX S3BIKOB MPOTPAMMHPOBAHUS
HaIpaBJICHO Ha (POPMHUPOBAHKE Y OOYUAIOIIMXCS CICIYIOIIMX KOMIICTCHITHIA:

Kox u HauMeHoBaHHe KOMIIeTEeHIHI HMuaukaTopsl 10CTHKEHHS
KOMIIEeTeHIHH

OIIK - 2. Criocoben NOIIK-2.1.3HaeT COBpEMEHHBIE
UCII0JIb30BaTh COBPEMEHHBIC MH()OPMAIIMOHHbBIC TEXHOJIOTHHU U
UH()OPMAIIMOHHBIC TEXHOJIOTHH U IPOrpaMMHBIE CPEICTBA, OCHOBHBIC BH/IbI
IPOrpaMMHBIE CPEZCTBA, B TOM ¥ IPUHLUIIBL PA0OTHI HHPOPMALIMOHHBIX
YHCIIC OTEYECTBEHHOTO CHCTEM Y MH(POPMAIIOHHBIX
HPOU3BO/ICTBA, IPH PELICHUH TEXHOJIOTHH; CIIOCOOBI BHEAPCHUS U
3a1a4 IpohecCHOHATBHON MHTErpaIii COBPEMEHHBIX
JeSATeTbHOCTH MH()OPMAIIMOHHBIX CUCTEM, CIIOCOOBI

OLIEHKH HEOOXOIMMOCTH UCIIOIb30BaHUS
IPOTrPaMMHBIX CPEJICTB

NOIIK-2.2. ymeeT UCTIONb30BaTh
COBpEeMEHHbIe MH(POpMaIIMOHHbIE
TEXHOJIOTUH U TIPOTPAaMMHBIE CPEICTBA,
KaK B PaMKax OTJEJIbHOTO MPEANPUSTHS,
TaK M B paMKax KOpIopamu#,
rOCyJJapCTBEHHBIX CUCTEM; BHEIPSTDH U
HACTpamBaTh COBPEMEHHEIE
UH(pOPMAIMOHHBIE CUCTEMBI, IPOBOJUTD
WHTETPALUIO PAa3TUIHBIX
MH(POPMAIIMOHHBIX CUCTEM U
MPOTPaMMHBIX CPEJICTB, OIICHUBATH
HE00XO0AMMOCTh MCTIOJIb30BaHMS
MPOTPAMMHOTO CPEICTBA JUIS PEIICHUS
3ama4y

HOIIK-2.3. BiageeT HaBBLIKAMHI
MIPUMEHEHHs COBPEMEHHBIX
WHGOPMAIIMOHHBIX TEXHOJIOTUN U
MPOrPaMMHBIX CPEICTB, PU PEIICHUH
3aJa4 B Pa3JIMUHbIX OTPACIIAX, BHEIPEHUS
Y HaCTPOMKHU COBPEMEHHBIX
MH(GOPMAIMOHHBIX CUCTEM, OLIEHKU
HEOO0XOAUMOCTH HCTIONIb30BAHHMS
MIPOrpaMMHBIX CPEACTB U
MH(POPMAIIMOHHBIX CUCTEM JUTSI pEIICHUS
3a1a4




2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl

Huctmmuimaa  «OCHOBBI  rpau4ecKux

S36IKOB  TPOTPAMMHUPOBAHHS»  BXOAMT B
00pa3oBaTeNbHYI0 MPOrpaMMy TOJIIOTOBKM OakajiaBpa 1o HamparieHuio mnoarotoBku 09.03.02
«H(pOopMaIMOHHBIE CHCTEMBI M TEXHOJOTHMH» M TNPO(UII0 TOArOTOBKH «VIHTENIEKTyalbHbIe
MH(POPMAIIMOHHO- U3MEPHUTEIBHbBIE CUCTEMBD» ISl OYHOM (POpMBI 0OyUEHHSL.

3. CTpyKTypa ¥ cofep:kaHue TUCIHUINIHHbI

OO61mas Tpy10eMKOCTh JUCIUILIMHBI cOcTaBlsieT 3 3a4eTHhIX(€) equHuIl(bl) (108uacoB).
N3yuaercs Ha 5 cemecTpe oOyueHus. @opma NpoMeKyTOUHON aTTECTALUU — 3a4erT.

3.1 Buabl yueOHoIi padoThI H TPY/10€MKOCTh

3.1.1. Ounas popma oOyueHus

Ne . KoamyecTBo CemecTphl
Bup y4eOHoii padoThi
n/n 4acoB 5 cemecTp
1 AyIMTOPHBbIE 3aHATHS 36 36
B Tom uncae:
1.1 | Jexumu 18 18
1.2 | CemuHapckue/IpakKTUYECKHE 3aHATHUS 18 18
1.3 | JlaGopaTopHbIe 3aHATHS
2 | CamocrosiTesibHAasi padoTa 72 72
B tom uucne:
2.1 | TloaroroBka u 3ammTa KypcoBOi pabOTHI 0 0
2.2 | CaMOCTOSITENIbHOE H3y4YCHHUE 72 72
3 | IlpomexyTouHas aTTecTalus
3auet/nud.3auer/sK3aMeH 3a4er
Hroro 108 108

3.2 TemaTuyeckuii NJaH U3y4YeHUs TUCIIUTLTUHBI

(mo popmam oOydeHus)

TemaTuyeckuii miaH pa3MenicH B IpuiokeHuH 1 k paboueit mporpamme.

3.3 Conepxanue TUCHUNIHHbI
1. Beeaenue B LabVIEW

TexHonorus BUpTyanbHbIX pHOOpoB. HazHaueHue, BO3MOXKHOCTH U OOIIME PUHIIMIIBI

nocTpoeHust rpadudeckoii cpensi nmporpammuposanus LabVIEW (LV). [Tporpamma, co3naHHas B
cpene LV, - Bupryanshsiil npudop (BIT). KomnonenTsr BII — nuiieBas nanensb, OJ10K-auarpamma,
MUKTOrpamMMa (MKOHKA) U COCTMHUTEIIbHAS TTaHEITb.

2.Opranu3amus nporpaMmmHoii cpeast LabVIEW
3anyck LV, Ha3HaueHHE 2JIEMEHTOB TUAJIOTOBOr0 OKHA. HazHaueHne MHCTpyMEHTaIbHbIX
MaHeNel JUIeBOW MaHeIr U OJ0K-1uarpaMMel. [ 1aBHOE ¥ KOHTEKCTHOE MEHIO, MTaTUTPhI




MHCTPYMEHTOB, 3JIeMeHTOB U ¢yHKImil. CipaBouHas cuctema LV — OKHO KOHTEKCTHOM CIIPaBKH,
BCTPOCHHAs [TIOMOLIb U PYKOBOJICTBO IOJb30BarTess LV.

3. KoMnoHeHTHI BUPTYaJbHOT0 Npudopa

DNIEMEHTHI JINLIEBOU MAHEIHU - YUCIOBbIE U JIOTUUECKHUE 3JIEMEHTHI YIIPABICHUS U
otoOpaxenus. PegakTupoBanue 3J1€MEHTOB JIMIIEBON MaHETU. DJIEeMEHThI OJIOK-IHarpaMMbl —
TEPMHHAJIBI JAHHBIX, y3JIbI U TPOBOAHHUKH JTAHHBIX. Pa3HOBUIHOCTH y3JI0B — (DYHKITUH, CTPYKTYPHI,
noanporpamMmsl 1 dkcrpecc-BIl. Otobpakenue moamporpamm u 3xcrpecc-BII B Buae HKOHOK U
pacKphIBAIOIIUXCS Y370B. THIBI JaHHBIX. M IeHTH(UKAIMS TPOBOAHUKOB 0 TUITY IIEPEAABACMBIX
JTAHHBIX.

4.Co3nanue, pelaKTHPOBaHUE U OTJIA/IKa BUPTYaJbHOr0 npudopa.

OtkpsiTue HoBoro BII u mabmnoHna, coxpanenue u 3arpyska BII. Coznanue, Boienenue,
nepeMelleHne, KOMMpoBaHUe U yJaJleHne 00ObEKTOB JIMLEBOM MaHeI! U OJ0K-AHarpaMMBbl.
PenaktupoBanue 00bEKTOB — M3MEHEHUE pa3MEpPOB, BhIpaBHUBaHKE, OKpaltuBanue. [Ipusenenue
00BEKTOB K OJTHOMY pa3Mepy.

VYcTaHoBKa Nopsijika pa3MelieHns 00beKTOB, 00beIMHEHUE OOBEKTOB B IPYIIITY U
3aKpeIuIeHue MECTOMNOI0KEHNSI 0ObEKTOB Ha paboueM NMPOCTPaHCTBE JIMLIEBOM naHenu. OTMeHa U
BOCCTAaHOBJICHUE JICUCTBUM.

Vcnonb3oBaHue cOOCTBEHHBIX U CBOOOIHBIX METOK Ul MIEHTH(UKALUU 0OBEKTOB U BBOJA
KOMMeHTapI/Iﬁ Ha JIMOCBYIO MaHCIIb U HA 6J'IOK-I[I/IanaMMy. PCI[aKTI/II)OBaHl/Ie TEKCTa BHYTPH MCTOK
U Ha JIUCIUIESIX JIEMEHTOB JIMLEBOM MTaHEH.

ABTOMaTHYECKOE U PY4YHOC COCANHCHUC 00BEKTOB IMPOBOAHHUKAMU NJAHHBIX.
ABToMaciTabupoBaHue, BbIJICIIEHUE U YAaJIeHHE TPOBOAHUKOB. eHTuhuKanus u yaaaeHue
pa30pBaHHBIX IPOBOJHUKOB, (PUKCAIUS U3JI0Ma U pa3pbiB IPOBOJHUKA.

3anyck BII. ITouck onmoOok ¢ moMorisio okHa «Crucok omuboky. Mcnonb3oBanue pexxuma
aHuMalluy, MOIIIaroBOM OTJIaAKH, OTJIaJOYHBIX HHAUKATOPOB U KOHTPOJIBHBIX TOYCK AJIA0TIAAKH
BIL

5.Co3naHue U peaKTHPOBaHUE MOANPOrPaMM BHPTYaJIbHOr0 Npudopa

Co3nanue u penaktTupoBanue MKOHKU BII, HacTpolika cOeIUHUTENBHON aHEemN!.
Hcnonb3oBanue BII B kauecTBe noanporpammel gpyroro BII, peraktupoBanue noamnporpamMmmel
BII. YcranoBka 3HaYMMOCTH TIOJIEH BBOJ/IA U BHIBOJIA TAHHBIX — 00S3aTEIbHBIX, PEKOMEHTYEMBIX
JUISL COeIMHEHUS ¥ TIONOJTHUTENbHBIX (He 00s13aTenbHbIX). [IpeoOpa3oBanue sxcnpecc-BIT u
BBIJIEJICHHBIX CEKIIMI OJI0K- AuarpaMMsbl B noanporpammst BIT.

6. MHOrOKpaTHbIE MOBTOPEHMS, HUKJIbI U MOC/Ie10BATETLHOCTH

Hukner While Loop (no ycnosuto) u For Loop(c puKkcHpOBaHHBIM YUCIOM UTEpaLuil).
Hcnonb3oBanue QpyHKIHMHA 0KUAAHUS ISl yCTAHOBKH CKOPOCTH BBIIIOJIHEHUS! M CUHXPOHHU3AIUN
LHUKINYecKUX onepanuil. JlocTyn K 1aHHBIM NPEABIAYIINX UTEPALUil C TOMOIIBIO CIBUTOBBIX
PETUCTPOB U Y3JI0B OOpaTHOM CBSI3H.

JlBa BuIa cTpyKTYp Sequence (mocnenoBarensHocTH) — Stacked Sequence Structure
(crexoBas mocienoBatenbHocTh) 1 Flat Sequence Structure (oTkpeiTas mociaea0BaTENBLHOCTD).
Hcnonb3oBanue cTpykTyp S€qUENCE [1s ONIpeIesIEH s T0CIE10BaTEIbHOCTH BBINIOJIHEHUS Y3/I0B
BIL

7. MaccuBbI
HOHHTI/IH MaCCHBa U 2JICMCHTA MaCcCHuBa. PaSMepHOCTB MacCuBa U HHIACKC 3JICMCHTA.
Co3manrie MaCCHBOB KOHCTAHT, 3JIEMEHTOB YIIPABJICHUS U OTOOpaKeHUsI. ABTOMAaTHYECKas



WHJICKCAIUs TIPU CO3J[aHUU MACCHUBOB C TIOMOIIBIO IIMKIIOB, UCTIOJIh30BAHUE aBTOMATUYECKOM
WHJICKCAIUH JUTsl YCTAHOBKH KOJIMYECTBA UTeparuil nukia. OyHKIuu 1jst paboThl C MACCHBAMU.
[Momumopdusm pynkmmii LV.

8. Knacrepwl

[ToHsATHS KIIACTEpa U 3JIEMEHTA KJIacTepa, MOPsA0K JJIEMEHTOB B Kiactepe. Co3nanue
KJIacTepa KOHCTAHT U KJIACTEPOB U3 DJIEMEHTOB YIPaBJICHUsS H 0TOOpakeHus. Mi3MeHeHne mopsiika
3JIEMEHTOB B Kiactepe. OyHkuuu ams paboTsl ¢ kiactepamu. Kimactepsl ommooK.

9.I'paduueckoe oToOpaKeHHE TAHHBIX

I'padux quarpamm. Pesxumbl 0TOOpakeHus! JaHHBIX, 00BEIMHEHNE HECKOJIBKUX IPpa)uKoOB
Ha OJTHOM Juarpamme, HacTpOWKa U pelakTupoBaHue rpaduka nuarpamm. I'paduk ocuumiorpaMm
U IByXKOOPAMHATHBIN rpaduK OCIMIUIOTPaMM, OAMHOYHBIC TPAQUKH U TPAQUKH MHOKECTBA
ocuuiuiorpamm. OToOpaXkeHNe MacCcruBa OCIIMILIIOTPaMM, KIIacTepa U MacCHBa KJIacTEPOB,
HACTPOWKA U peAaKTHPOBAaHUE OCIIIUIOrpamMM. [ paguiku 1 TaOIMIIbl HHTEHCUBHOCTH IS
BU3YaIH3alliU TPEXMEPHBIX JAHHBIX, UX HACTPOHKA U peIaKTUPOBAHHUE.

10. IlpunsiTHe pelieHnii B BUPTYaJIbHOM NpUOOpe

Hasnauenune gpynkuuu Select. Ctpykrypa Case, Ha3HauU€HUE CENEKTOpa, TepMUHAA
CCJICKTOpa BapruaHTa, TCPMHUHAJIOB BXOAHBIX W BbIXOAHBIX JaHHBIX. OCO6CHHOCTI/I IMPUMCHCHU A
JIOTUYECKOMU, IIEIIOUUCIIEHHON U CTPOKOBOM CTpYKTYp Case, CTpYKTYpHI MO IEPEUUCIICHUIO U
CTPYKTYpPHBI JUTsI KJTacTepa ommoOoK. Vcmonp3oBanue y3i1a @opMyItbl ISl BBITIOTHCHHS
MaTeMaTHYECKHUX OIepallyii, MPeICTaBJICHHBIX B TEKCTOBOM BHJIC, M JIJISl IPUHSATHUS PELICHH.

11. Ctpoxu u ¢aiiioBbIiiBBO/I-BbIBOJ

Ha3znauenue cTpok, 0TOOpakeHUE CTPOKOBBIX 00BEKTOB — CTPOKH M TaOJIHULBI (IBYMEPHOTO
MaccuBa cTpok). Co3aaHne CTPOKOBBIX 3JIEMEHTOB YIIPABJICHUS M OTOOpaKEHUs JaHHBIX. DYHKIINU
111 paboThl co cTpokamMu. DyHKIMH (haidI0BOro BBOAA-BBIBOIA BHICOKOTO U HU3KOT'O YPOBHS,
orepanuu BBoja BeIBosIa. Co3/laHue WK OTKPBITHE (Daiiina, CYNTHIBAHUE WIIH 3aITUCh TAHHBIX,
3aKkpeITUE (aiina, 00padoTka ommook. [lepemernienus u nepenMeHoBaHus (GaifoB U KaTaJoroOB,
M3MEHEHHE XapaKTePUCTHK (aiina. CYUTHIBAaHHUE U 3aIUCh CTPOKOBBIX TAHHBIX B BUJIE TaOIHIIBL.

12. CBoiicTBa 00beKTOB U HacTpoiika BIT

[IporpamMMHoe ynpasiieHne nHTep(hercoM moab30BaTess 1 HacTporKa rpaduKoB ¢
UCIIOJIb30BAHUEM Y3JI0B CBOWCTB, UCIOJB30BaHUE CCHUIOK Ha 00BEKThl. Co3/1aHUE JIETKO
MOTUGUIMPYEMBIX TUIIOB JaHHBIX ¢ ToMoIbio «OnpeneneHus tuna» (Type definition). Hactpoiika
BHEIIHETO BH/Ia JUIIEBON NaHeNn, 0TOOpakeHHe JIMILIEBBIX MaHesnel noanporpamm BII Bo Bpems
pa6otsl BII. PenaktupoBanue cBoiict BII, HacTpoiika manutp GyHKIHIA U 2JIEMEHTOB YIIPaBICHHUS,
HCIIOJIb30BAHNUE «TOPSYNX) KIIABHIIL.

13. C60p n oTOOpakeHNEe JTAHHBIX

®yukuu yerpoiicts coopa nanubix (DAQ-ycTpoiicTB), cTpykTypa u komnoHeHTsl DAQ-
cucreM. HacTpoiika annapaTHBIX CpEICTB U TECTUPOBAHUE 3JIEMEHTOB BCTpoeHHOTro DAQ-
YCTPOMCTBA.

BrimonmHenue onepanuii aHanoroBoro BBoga. MacmrabupoBaHue u CMEIICHNUE TaHHBIX,
YCTaHOBKAa BPEMEHHOT'0 TaKTa BBIIIOJHEHHS U CHHXPOHM3ALUs 331aHUH, 3alIUCh (YTEHUE)
MOJTyYCHHBIX JaHHBIX B (hailn (13 daiina). BeimonHeHune onepanuii aHajIoroBoro BbIBOJA.
IIporpaMMHOE 1 anmapaTHOE 3aJaHUE BPEMEHHOTI'O TaKTa IIPU FeHEPAllMi HECKOIBKUX 3HAYCHUN U



HEMPEPHIBHOM reHepaliy TaHHBIX, CHHXpOHU3alMs 3aaanuid. Hactpoiika skcripecc-BIT ast
TeHepaIuy aHaJIOTOBOr0 CUTHAJA. BBOI 1 BEIBOI ITU(POBEIX CUTHAJIOB. MICIIOIb30BaHNE CUETIUKOB
JUIS TeHEepalluu UMITYJIbCOB, ONPEeNICHUs YhCia COOBITUI, U3MEPEHUN IEpUOa U YaCTOTHI
CUTHAaJIa.

14. YnpaBJjienne n3mMepuTeIbHBIMH NPUOOpaMu

AnmnapaTHble ¥ IporpaMMHbIE CpecTBa Ul co3anus DAQ-cucreM ¢ BHEITHUMU
npudopamu. Mcrosib3oBaHne KOMMYTAIMOHHBIX HHTEepdeiico, skcnpecc-BII u BII npaiiBepor
M3MEPUTENBHBIX PUOOPOB [Tl OPTaHNU3aLUH MTapAJUIETBHON U OCIEI0BATEIBHOM CBSI3H C
M3MEpUTENBHBIMHU PUOOPAMH.

15. UcnoJib30BaHNe TEXHOJIOTHH BUPTYAJTbHBIX IPUOOPOB /11 pa3padoTKu
U3MEPUTEIBLHBIX CHCTEM

CTPYKTypI)I U KOMITIOHCHTBEI MHOT'OKaHaJIbHBIX CUCTCM, PC€AJIM30BAHHBIX B BUAC BII.
XapaKkTepUCTUKHU TATYNKOB, U3MEPUTEIILHBIX TPe00pa30BaTeIICi U 3JICMEHTOB yIIPABIICHHS.
CornacoBaHue 3JIEMEHTOB CUCTEMBI 110 HMIIEAHCY, YPOBHIO U BUAY CUTHAJIA, & TAKXKE 110
JTUHAMHYECKUM U METPOJIOTUYECKUM XapakTepucTukaMm. ONTUMU3ALNS CKOPOCTH U TOUHOCTH
aHAJIOTO-IIUPPOBOTO U MUPPO-AHATIOTOBOTO MTPEOOPa30BaHUS CUTHATIOB. CXEMOTEXHHUKA 3JICMCHTOB
cucreM. [IpoGiema 3a3emiieHus.

Juddepennmanpaas cxema BKIIOYSHUS JIEMEHTOB CUCTEMBI, CXeMa ¢ 00IIUM
HE3a3eMJIEHHBIM ITPOBOJIOM U CXeMa ¢ OOLIIM 3a3eMJICHHBIM IPOBOJOM. TE€CTUPOBAHUE CUCTEM.
Coznanue exe- NPUIOKEHUH.

3.4 Temaruka ceMHHAPCKUX/MIPAKTHYECKHUX U JJA00PATOPHBIX 3aHATHIA

3.4.1. CeMuHapcKHe/IPaKTUYECKHUE 3aHATHUS

1. Beenenue B LabVIEW

2.Opranu3anus nmporpamMHoit cpenst LabVIEW

3. KoMmoHeHTHI BUPTyalbHOTO TIpHdopa

4.Coznanue, peJakTHPOBAaHUE U OTJIaJIKa BUPTYAJIILHOTO MpUOOpa.

5.Co3anue 1 peakTUPOBaHUE MOANPOrPaMM BUPTYaJIbHOTO prbdopa

6. MHOTOKpaTHBIE TOBTOPEHHUSI, ITMKJIBI M TIOCIIEIOBATEIEHOCTH

7.MaccuBbl

8. Kimactepsl

9.I'paduueckoe oToOpa>keHHE JAHHBIX

10. [IpuHATHE pemIeHHUH B BUPTYaTbHOM ITPHOOpE

11. Ctpoku u ¢aitioBBIIBBOI-BBIBO

12. CBoiicTBa 00beKTOB M HacTpoiika BIT

13. COop 1 oTOOpakeHue JaHHBIX

14. YnpaBienue uaMepuTeNbHBIMUA IPUOOpaMu

15. Ucnonp30BaHKEe TEXHOJIOTUU BUPTYAJIBHBIX PHOOPOB 1151 pa3pabOTKH U3MEPUTEIbHBIX
CHCTEM

3.4.2. JJabopaTopHbIC 3aHATHS
He npenycmorpensl



3.5 TemaTuka KypcoBbIX NPOEKTOB (KypCcOBBIX padoT)

KypcoBsie paboThI/TPOSKTHI OTCYTCTBYIOT

4, Y4eOHO-MeTOAMYECKOE M HH(POPMAIIMOHHOE O0ecIieYeHue
4,1 HopmatuBHble 1okyMeHTbI 1 [OCThI

1. ®enpepanbubiit 3ak0H oT 29 aekabps 2012 roga No 273-D3 «O06 obpazoBanuu B Poccuiickoit Deneparum
(C U3MEHEHUSIMU U JIONIOJIHEHUSIMU );

2. @enepaibHBII rocylapcTBEHHBIH 00pa30BaTeNbHBIA CTaHAAPT BHICIIETO OOpa3oBaHMs - OakajaBpuaT IO
HanpapieHuio noaroroBkd 09.03.02 HudbopmanuoHHBIE CHCTEMBI W TEXHOJIOTHH, YTBEPIKICHHBIN
[Mpukaszom MunucrepctBa obpasoBanus u Hayku PD ot 19 centsiOpst 2017 r. N 929 "O6 yrBepx)aeHuu
dbenepanbHoro... Penakuus ¢ usmenenusimu N 1456 ot 26.11.2020;

3. Tlpuka3z MunucrepcrBa obpazoBanus u Hayku P®D ot 05 ampens 2017 r. No 301 «O06 yrBepKiacHUH
[Topsinka opraHu3anu M OCYIIECTBJICHUS 00pa3oBaTENbHON JCATENBHOCTH TI0 00pa3oBaTEIbHBIM
nporpaMMaM BBICIIETO0 00pa3oBaHUsT — MporpaMmamM OakajlaBpuara, IporpaMmaM —CICIHaIuTeTa,
porpaMMaM MarucTpatyphl.

4.2  OcHoOBHasi TUTEpaTypa

1. byrsipun I1.A., Bacbkosckas T.A., Kapataes B.B., Matepukun C.B. ABromarusamus
(GU3NYEeCKUX MCCIEOBAHUN M OSKCIIEPUMEHTA: KOMIBIOTEpHbIE HM3MEPEHUs M BUPTYyallbHbIE
npuoopsl Ha ocHoBe LabVIEW 7 [DnexTponHsiit pecypc] : yued. mocodue / [1.A. Byteipus [u ap.].
— OnektpoH. npaH. — Mocksa : JMK Ilpecc, 2009. — 265 c. — Pexum pocryna:
https://e.lanbook.com/book/1089.

4.3 lonoJIHUTEIbHASA JIUTEPATYypa

1.batoBpuH, B.K. LabVIEW: npakTukym mo 31€KTpOHUKE U MUKPOIPOIIECCOPHON TEXHUKE.
YyeOHoe mocobue ansi By30B [DnekTpoHHBIH pecypc] : yued. mocobue / B.K. barospun, A.C.
becconos, B.B. Momkun. — OnektpoH. nadn. — Mocksa : JIMK Ilpecc, 2010. — 182 c. — Pexum
nocryma: https://e.lanbook.com/book/869

2.CypanoB, A.f. LabVIEW 8.20: CrpaBoyHuk no QyHKuusM [DIeKTpOHHBIH pecypc| :
cupaB. — OinekTpoH. gaH. — Mocksa : JIMK Ilpecc, 2009. — 536 c. — Pexum noctyma:
https://e.lanbook.com/book/1092

1.

JJIeKTPOHHBbIE 00pa3oBaTe/ibHbIE PecypChl

[IpoBenenue 3aHATUH U aTTecTalluii BO3MOXKHO B JMCTAaHLIIMOHHOM (hopMare ¢ MpUMEHEHUEM
cucTeMbl JucTaHIMOHHOro oOyueHust yHuepcutera (CHO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kadenpoii AIeKTPOHHBIX 00pa3zoBaTeNbHbIX pecypcoB (DOP) mo Bcem Temam nporpammsi:.

Hazanue 0P
OcuoBbl  rpaduueckux | DOP HaxoguTcs B pa3paboTke

S3BIKOB

IIPOrPaMMHUPOBAHUS



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
https://e.lanbook.com/book/1089#book_name
https://e.lanbook.com/book/1092
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Pazpaboranusie DOP BKIIIOYAIOT TPEHUPOBOUYHBIC U UTOTOBBIE TECTHI.
[MTopsimok mpoBeneHus: padOT B AUCTAHIIMOHHOM (OpMaTe yCTaHABIMBACTCS OTACIBHBIMU
pacropsHKEHUSAMH IMPOPEKTOPaA MO yueOHOW paboTe W/WiIH IIEHTPOM Y4eOHO-METOANYECKO pabOoTHI.

HHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOANYECKHE MaTepHajbl B 3JCKTPOHHOM BHUJIE,
MpeICTaBICHHbIC Ha caliTe mospolytech.ru

Kaxnpiii  cTymeHT obOecneyeH HMHIAMBUIYaJbHBIM  HEOTPAaHHMUYCHHBIM  JOCTYIIOM K
AJIEKTPOHHBIM OMOJIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k 31eKTPOHHO-OMOIMOTECUHBIM
cucteMaM (JIEKTPOHHBIM OMOJINOTEKAM )

44  JluneH3WOHHOe W  CBOOOJHO  pacnmpocTpaHsieMoe  NPOrpPaMMHOe
o0ecneueHue

OtcyrcTByeT

45 CoBpeMeHHbIE npodgeccuoHAIBbHBIE Teopust BEPOSITHOCTH /|
MaTeMaTH4YecKasi CTATUCTUKA U HH(POPMAIMOHHBbIE CITPABOYHbIE CUCTEMbI

Hepeqeﬂb PECYpPCOB CETU I/IHTepHeT, AOCTYIIHBIX 1JISI OCBOCHUSA TUCHMUIIJIMHBI:

Ne HaumenoBanue Ccbuika Ha pecypc JocrynHocTh

HNupopManMOHHO-CIIPABOYHbIE CHCTEMbI

Ynpopmaunonneie pecypest CeTH | pyo- i www.consultant.ru | locrymso

KoncynperantlIiroc
DJ1eKTPOHHO-0HOINOTEYHbIE CHCTEMBbI
Jlanp https://e.lanbook.com/ JlocTyrHa B ceTh
WnTepner 6e3
OrpaHUYECHU I
IPR Books https://www.iprbookshop | JocrynHna B cetn
ru/ WNurepuer 6e3
OrpaHUYEHU I

IIpogeccuonanbubie Teopusi BepOsITHOCTH U MAaTEMAaTHYECKAA CTATHCTHKA

baza nanubix HaydHOU http://www.elibrary.ru JocTymHo
AIEKTPOHHOU OMOTMOTEKH
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | JocrymHo
nojMTeMaTHueckas pedepaTuBHO-
oubmmorpaduaeckas u
HayKOMETpUYECKas
(bubmmomeTpuueckas) 6aza JaHHBIX

d. MarepuanbHO-TeXHHYECKOe obecrneyeHue


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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JlekumoHHasi ayauTopus oOmiero (oHga, IMEPEHOCHOW MYJIbTUMEIUWHBIA  KOMIUICKC
(mpoekTop, HOYTOYK)

6. MeTOI[I/I‘leCKI/Ie PECKOMEHIANUH
MeToauka TpenojaBaHus AUCHHUILUTAHBI M pean3anus KOMIETEHTHOCTHOTO TOJIXOJa B
M3JI0KEHUU W BOCTIPUSATUU MaTepHala MpeaycMaTPUBAET MCIOIb30BAHUE CICIYIOIINX aKTUBHBIX H
WHTECPAKTHUBHBIX (DOPM MPOBEICHHS ayTUTOPHBIX U BHEAYTUTOPHBIX 3aHSTHIA:
— ay/IMTOPHBIC 3aHATHUS: JICKIIUH, Ta00paTOPHBIC padOThI, TECTUPOBAHHUE;
— BHEAYJUTOPHBIC 3aHATHUS: CAMOCTOSATEIILHOEC H3YYCHHUE OT/ICIIbHBIX BOIIPOCOB, MOATOTOBKA
K JJaOOpaTOPHBIM paboTaM.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
Bo3M0KHO MTpoBeicHNE 3aHATHIA U aTTECTAllMi B IUCTAHIIMOHHOM (OopMaTe ¢ MPUMEHEHHEM
cUCTeMbl AucTaHIMOHHOro oOyuyenus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
ANEKTPOHHBIX 00pazoBarenbHBIX pecypcoB (DOP) (cm. m.4.4).
ITopsimox mpoBeneHus paboT B JUCTAaHIMOHHOM (hopMaTe YCTaHABIMBAETCS OTAEIbHBIMU
pacropsHKeHUSMHU TIPOPEKTOpa Mo yueOHO# paboTe /MM HEHTPOM y4eOHO-METOINIEeCKO paboThI.

6.1 MeToanueckue peKOMEHJAIUM [IJIs TMPeENnoaaBaTesisi MO OPraHU3aINUH
o0yueHust

6.1.1. IlpenonaBarenb OpraHu3yeT TNpenoJaBaHUE JUCHMIUIMHBI B COOTBETCTBUHM C
TpeboBanusiMu "[lonoxenust 00 opraHuzanuu 00pa30BATEIBLHOTO Ipollecca B  MOCKOBCKOM
MOJIUTEXHUUECKOM YHUBEPCUTETE U ero (puinanax", yrBep>KACHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHITHHU TMPENOAaBaTeNlb JOBOAMUT JI0 CBEIEHHS CTYACHTOB COJICpIKaHUE
paboueii mporpammbl aucuuiuinHbel (PITI) m mpenocraBiseTr BO3MOMKHOCTh O3HAKOMIJICHHS C
IIPOrpaMMOH.

6.1.3. [IpenoaBaTens 0COOEHHO 0OpalaeT BHUMaHKUE CTY/IEHTOB Ha:

- BUIBI U (OPMBI TIPOBEACHUS 3aHATHHA MO TUCIMIUIMHE, BKIOYAs MOPSIAOK MPOBEIACHUS
3aHATUI C NMPUMEHEHHEM TEXHOJIOTHI JUCTaHLIMOHHOTO OOYYEHHS M CHCTEMBbl JHCTAHI[MOHHOIO
oOyuenus ynusepcutera (C/1O mocnonurexa);

- BUJBI, COJCpXKAaHHWE M TOPSAOK INPOBEICHHS TEKYIIEro KOHTPOJS YCIIEBaeMOCTH B
COOTBETCTBHUH C ()OHJIOM OIIEHOYHBIX CPEJICTB;

- (¢dopMmy, coaepkaHHE U TOPAJOK MPOBEACHUS MPOMEKYTOYHOH arTecTaluud B
COOTBETCTBHUH C (DOHAOM OLIEHOUHBIX CPENICTB, IpeaycMoTpeHHbIM PI1/I.

6.1.4. JloBoguT 10 CBeIEHHsS CTYACHTOB TIpaduK BBHINOJHEHHUS Y4eOHBIX padoT,
npeaycMorpeHHsix PITI.

6.1.5. HeoOxomuMo c camMoro Hayaja 3aHATHH PEKOMEHIOBATh CTYACHTAM OCHOBHYIO U
JIOTIOJTHUTENBHYIO TUTEPATypy U yKa3aTh IyTH JOCTyMa K HEH.

6.1.6. Buavane wim B KOHIIE CEMECTpa JaTh CIMCOK BOMPOCOB U TOATOTOBKH K
MIPOMEKYTOUHOM aTTecTally (3K3aMEeHY UJIH 3aUCTy).

6.1.7. Pexomenayercs ¢akt o3zHakomisieHHs ctyiaeHToB ¢ PIIJI m rpadukxom paboThI
MUCHMEHHO 3a(pUKCHPOBATh MOAINKUCHIO CTY/IEHTA B JIMCTE O3HaKOMIIeHUs ¢ conepxkanue PIT/I.

6.1.8. IlpenonaBareny, BenyIUMH JIEKIHUOHHBbIE W TPAKTHYECKUE 3aHATHUS, JOJIKHBI
COTJIACOBBIBaTh TEMATUYECKMH IUIAaH TNPAKTUUYECKUX 3aHATHH, HCIONb30BaTh EIUHYI0 CHCTEMY
0003HaYECHU, TEPMUHOB, OCHOBHBIX IOHITUN AUCIUILIHHBI.

6.1.9. [Ipy MOArOTOBKE K CEMHMHAPCKOMY 3aHATHIO IO TEPEYHIO OOBSBICHHBIX TEM

MpenojaBaTesiio HeoOXOJUMO YTOUHUTH IUIAaH MX MPOBEACHHUSA, MPOoAyMaTh (HOPMYIHPOBKU M
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CoJiep>)KaHue Y4YEOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYXJICHHE, O3HAKOMHUTHCS C IEepPEUHEM
BOIIPOCOB 10 TEME CEMUHApA.

B xone cemuHapa BO BCTYNUTEIHHOM CJIOBE PACKPBITH MPAKTUYECKYI0 3HAUMMOCTH TE€MBbI
CEMHHApPCKOI0 3aHATHUS, OMPENEIUTh MOPSAIOK €ro MPOBEICHUS, BpeMsi Ha 00CYXKIEHUE Ka)I0Tro
yueOHoro Bormpoca. [IpumeHsiss ¢GpoHTaNbHBII ONPOC JaTh BO3MOXKHOCTb BBICTYIHUTH BCEM
CTYJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHH.

B 3akIr0YMTENbHOM YacTH CEMHUHAPCKOrO 3aHSATHS CIIEAYeT IMOJABSCTH €ro WTOTH: JaTh
OIICHKY BBICTYIICHUI KaXKIOTO CTYACHTa M y4eOHOUN IPYNIBI B 1[EIOM. PacKphITh TOJIOKHUTEIHHBIC
CTOPOHBI U HEJIOCTATKU MPOBEACHHOTO CEMUHAPCKOTO 3aHATHsI. OTBETUTH HA BOIPOCHI CTYACHTOB.
Beigate 3aanus 411 CaMOCTOSITEIIBHON paOOTHI 11O MOJATOTOBKE K CIICAYIOIIEMY 3aHSITHIO.

6.1.10. LlenecooOpa3Ho B X0/€ 3alIMTHl MPAKTHYECKUX PadOT 33/1aBaTh BHICTYIAIOIIUM U

AYAUTOPUN OOMOJHHUTCIBHBIC WM YTOYHAIOMIME BOIPOCHI C MECJIbIO BBIACHCHHUA HX HO3PIIIPII>1 110
CYIIECTBY 00CYXAaeMBbIX MPOOIIEM.

Bo3M0KHO MTpoBeicHNE 3aHATHIA U aTTECTAllMi B AUCTAaHIIMOHHOM (opMare C MPUMEHEHUEM
CHCTeMbl JUCTaHIMOHHOro o0ydeHus ynusepcutera (CJO-LMS). Ilopsaok npoBeneHus: paboTr B
JUCTAaHIIMOHHOM (hOpMaTe yCTaHABIMBACTCS OTACIBHBIMU PACHOPSDKCHUSAMHU IPOPEKTOpa IO y4eOHOM
paboTe W/ MU LIEHTPOM Y4eOHO-METOIUUECKON paOOThI.

6.2 MeTonnyeckue yKazaHus AJs 00y4al0IMXCS 10 OCBOCHHIO AU CHMILIMHBI

1.2.1. CryneHT ¢ caMOro Hadajga OCBOCHHS JMCUHUIUIMHBI JIOJDKEH BHUMATEIILHO O3HAKOMHTCS C
pabodeii mporpaMMoii AUCIUTUTHHEL.

1.2.2. CtyneHty HEOOXOAMMO COCTaBUTH il ce0sl rpaduK BBIMOJHEHHUS Y4eOHBIX paboT,
npenycmorpeHHbix PIIJ] ¢ ydeérom TtpebGoBaHMH APYrux AWCHUUIUIMH, U3YY4a€MbIX B TEKYILEM
CEMECTDE.

1.2.3. Ilpu npoBeneHUH 3aHATHHA M MPOIENYp TEKyIIeH M MPOMEKYTOUHOW aTTECTAIUU C
UCIOJIb30BAHUEM MHCTPYMEHTOB HH(GOpPMAIIMOHHON 00pa3oBaTeabHON cpesbl JUCTAaHIIMOHHOTO
oOpa3zoBanusi yHuBepcutera (LMSmocmnonurexa), Kak BO BpeMsi KOHTAaKTHOW pPabOTHI C
IpernojiaBaTesieM Tak M BO BpeMs CAaMOCTOSTENbHOW pabOThl CTYAEHT JOJKEH OOecledYuTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHLIMOHHOIO MOJAKIIOYEHUS K CHCTEMaM JUCTaHLMOHHOTO
oOyuyenus. IIpu OTCYTCTBMM TakoH BO3MOXHOCTH OOCYIMTh CHUTYalMI0 C IperojaBaTesieM
JUCLUTUTMHBI.

1.2.4. CamocrosarenbHas paboTa sBISETCS OAHMM U3 BUAOB Yy4eOHBIX 3aHsATUd. Llensb
CaMOCTOSITENIbHOM paboThl — MPAKTUUECKOE YCBOEHHE CTYJIEHTaMHU BOIIPOCOB, pacCMaTpUBAEMBbIX B
IIPOLIECCE U3YUEHUS TUCLUTIINHBI.

Busl BHEayTUTOPHOM caMOCTOATENBHOM paboOTHI:

- CAMOCTOSITENIBHOE N3YYEHHE OTIEIbHBIX TEM JAUCLUIUINHBL

- IOATOTOBKA K JIEKLIIMOHHBIM 3aHITHAM;

- IOITOTOBKA K CEMUHApaM U MPAaKTUYECKUM 3aHATHSIM;

- oopMiIeHHE OTYETOB MO BBIOJHEHHBIM Ja0OpPaTOPHBIM paboTaM M MOATOTOBKA K HMX
3alIuTe.

JInst  BBIMOJNIHEHMS JIIOOOTO BHMJA CAMOCTOSITENbHOW  pabOThl  HEOOXOJUMO MPOWTH
CJIEYIOIINE STAIbL:

- OTIpeJIeJIEHUE LIEJI CAaMOCTOSTeNIbHON paboThI;

- KOHKpEeTH3alus I03HAaBaTEIbHOU 3a1a4H;

- CaMOOILIEHKa TOTOBHOCTH K CAaMOCTOSITENIbHON paboTe;

- BBIOOp aJIeKBAaTHOI'O crloco0a AeHCTBUS, BEAYLIETO K PELICHUIO 3aaul;

- IUIaHUpOBaHUE pPalbOTHI (CAMOCTOSITETHHONM WM C TIOMOIIBIO IPENOAaBaTelisi) Hajk
3aJaHUEM;
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- OCYIIECTBJICHHE B MPOIECCE BBITIOJHEHUS CaMOCTOSITEIBHOH pabOThl CaMOKOHTPOJIS
(TPOMEXKYTOYHOT'O ¥ KOHEUHOT0) PE3yJIbTATOB paOOThl U KOPPEKTUPOBKA BBIITOJHEHHS PaOOTHI;

- pedutekcus;

- IPEe3EHTAIMS CAMOCTOSITEIIFHON pa0OThI UM 3aIluTa 1a00paTOpHO pabOTHI.

1. DOoH/1 OLICHOYHBIX CPEICTB
@oH/ OLEHOYHBIX CpeACTB mpenacTtaBieH B llpunokenuun 2 k paboueld mporpamme U
BKJIFOYAET TEMBI:
7.1. MeTonbl KOHTPOJIS ¥ OLICHUBAHUS PE3YJIbTATOB O0YUYEHUS
7.2 lllkana u KpUTEpUU OLICHUBAHUS PE3yJIbTATOB 00yUEHHS
7.3. OuleHOYHBIC CPEICTBA
7.3.1. Texyuuii KOHTPOIb
7.3.2. IIpomMexxyTOUHAs aTTeCcTaIus
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Ipunooicenue 2
Tema 7 PII/] - ®OH/]

OLEHOYHBIX CPEJACTB

MO JUCLMILIUHE

«OcHOBBI rpauyecKuX A3bIKOB NPOrPAMMHUPOBAHUS
Hanpasnenue noarotoBku
09.03.02 UndopmannoHHbIe CUCTEMbI H TEXHOJIOTHU
Ob6pazoBarenbHas mporpaMmma (IpoQIIb TOATOTOBKH)
«AHTeNIeKTyaTbHBbIe HH(POPMAIIMOHHO-N3MEPHUTEIbHbIE CHCTEMbD)
1. (I)OH)I OIICHOYHBIX CPEIACTB
B nporecce 00ydeHus: B TeUEHHE CEMECTpa UCIOIB3YIOTCS OLICHOYHBIC CPE/ICTBA TEKYILETO
KOHTPOJISL YCIIEBAEMOCTH U MPOMEXKYTOUHBIX aTTecTaluid. [IpuMeHsIoTCs cneayromue oneHOYHbIe
CpeICTBa: TECT, 3a4eT.

O6yuenune no aucuumiuHe «OCHOBBI rpau4ecKHX $3bIKOB INPOrPaAMMHPOBAHMSD)
HampaBJIeHO Ha HOPMUPOBAHKE Yy O0YUAIOIINXCS CIEAYIOIINX KOMITETCHITHHA:

Koa n HauMeHOBaHUe KOMIETEH U NHaukaTopbl 10CTHKEHUS
KOMIeTeHHH

OIIK - 2. Criocoben NOIIK-2.1.3HaeT coBpeMeHHbIE
UCIIOJIb30BaTh COBPEMEHHBIE UH(POPMALIMOHHbIE TEXHOJIOTUU U
WH(POPMALMOHHBIE TEXHOJIOTUU U MIpOrpaMMHEIE CPEJICTBA, OCHOBHBIE BUJIBI
IPOTrpaMMHBIE CPEZCTBA, B TOM Y IPUHLUIIBI pabOThl HHPOPMALIMOHHBIX
YHCIIe OTEUYECTBEHHOTO cucTeM B WH(POPMAIIMOHHBIX
IPOM3BOJICTBA, P PEIICHUU TEXHOJIOTH1; cIocOObI BHEAPEHUS U
3a71a4 Mpo¢hecCHOHATBHOMN WHTETPALUU COBPEMEHHBIX
JeSATeIbHOCTH MH(POPMALIMOHHBIX CUCTEM, CIIOCOOBI

OIIEHKH HEOOXOIMMOCTH UCIIOJIb30BAHMS
MPOTPaMMHBIX CPEJICTB

NOIIK-2.2. ymeeT uctonp30BaTh
COBpeMeHHbIe HH(POPMAIIMOHHBIE
TEXHOJIOTHH U TPOrPaMMHBIEC CPEJICTBA,
KaK B paMKax OTAEIbHOTO MPeANPHUSITHS,
TaK M B paMKax KOpIopau#,
rOCY/IapCTBEHHBIX CUCTEM; BHEAPATH U
HACTPanBaTh COBPEMEHHBIC
MH(OPMAIIMOHHBIE CUCTEMBI, TPOBOIUTH
WHTETPAIUIO PA3THIHBIX
MH(OPMALIMOHHBIX CUCTEM U
MIPOTPAMMHBIX CPEJICTB, OICHUBATH
HEOOXOAUMOCTD HUCIIOJIb30BAHUS
MIPOrPaMMHOTO CPEJICTBA JIJIS PEIICHUS
3a1a4

MOIIK-2.3. Bnajeer HaBbIKaAMU
MIPUMEHECHHS COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOIOTHH 1
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IIPOrpaMMHBIX CPEACTB, IPU PELICHUN
3a71a4 B Pa3JIMYHbIX OTPACIISAX, BHEIPEHUS
Y HACTPOWKHU COBPEMEHHBIX
MH()OPMAIIMOHHBIX CUCTEM, OI[CHKH
HEOOXOJMMOCTHU UCTOIb30BaHUS
IIPOrpaMMHBIX CPEACTB U
MH()OPMAIIMOHHBIX CUCTEM JIJISl PEIICHUS
3a/1a4

7.1  Metoabl KOHTPOJISA U OLICHMBAHUS Pe3YJIbTATOB 00y4YeHUs!

HaunmenoBanue [IpencraBnenue
Ne OLIEHOYHOTO KpaTkas xapakTepucTHKa OIIEHOYHOTO OLIEHOUHOTO CPE/ICTBA B

oC cpeacTsa CpeACTBa dOC
CtTyneHTaM mpejiaraeTcsi OTBETUTh Ha
TecThl B TeueHun 45 munyt. Kpurepuem

Tectbl o
1 (T) YCIIEITHOW C]aud TECTUPOBAHHS CUUTAETCA bank Bonpocos
[IPOLICHT NMPABWJIBHBIX OTBETOB OoJiee 65%
[TPOLICHTOB.

7.2 llkana u KpuTEepUU OLIECHUBAHNS Pe3yIbTATOB 00y4YeHUS

dDopMa NPOMEKYTOYHOM aTTeCTALMU: 3a4eT.

O0s13aTeIbHBIMHM YCIOBHSAAMH TOATOTOBKH CTYAEHTA K NMPOMEKYTOYHOH aTTeCTAlMU
SBJISICTCS BBINOJHEHHWE W 3alllUTa CTYACHTOM INPAaKTHUYECKUX padoT, MpelyCMOTPEHHBIX paboueit
IIPOrpaMMOIl U MPOXOKICHHUE BCEX NPOMEXKYTOUHBIX TECTOB HE HMXKe, ueM Ha 70% IpaBHIIBHBIX
oTBeTOB. [IpoMeEKyTOUHBIE TECTUPOBAHUS MOTYT IIPOBOJUTCA KaK B ayJUTOPUM Y HUBEPCUTETA IO
KOHTPOJIEM IIpernoiaBaTelis, Tak U AUCTAaHIIMOHHOM (popMaTe Ha yCMOTpEHHUE MpernojaBaTes.

[IIxana orteHuBaHud I 3a4eTa;

[Ixana
Onucauue
OILICHUBAHUA

BrimonHensl Bce BUIBI y4eOHOU paboThl, npexycmorperHsie PIT/I.
3a4TeHo CTyneHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUM, HABBIKOB
MPHUBEJICHHBIM B TaOMUIaX IMOKaszaresiei, OmepupyeT MNPHOOPETECHHBIMU
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3HaHUSAMH, YMEHHsAMM, HaBbIKAMHM, IPUMEHSET HUX B CUTyalUsax
IOBBILIEHHOW  CJIOKHOCTU. Ilpu 3TOM  MOryr OBITH  JIOIYLIEHBI
HE3HAYUTENIbHbIE OMIMOKM, HETOYHOCTH, 3aTPyJHEHHS MPU aHATUTUYECKUX
omnepauusax, IEPEHOCE 3HAHMM W YMEHUH Ha HOBbBIE, HECTaHJApPTHBIC
CUTYaLUU.

He Bbmmonnen onuH wiud Oonee BUAOB y4yeOHOH  paboTHI,
npeaycMmoTperHbix PIIJI. CTyaeHT JeMOHCTpUPYET HEMOJIHOE COOTBETCTBUE
3HaHU{, YMEHMH, HaBBIKOB IPUBEJEHHBIM B TaOIMIAX IOKa3aTeleH,

He 3aureno JAOITYCKAIOTCs 3HAYUTCIIbHBIC OIJ_II/I6KI/I, MMPpOABJISACTCA OTCYTCTBUC 3HaHPII>i,
YMCHHﬁ, HaBBbIKOB 10 pany HOK&S&TGJ’IGFI, CTYACHT HUCIIBITBIBACT
SHAYUTCJIBHBIC 3aTPYAHCHUA IIpHU OICPUPOBAHHWUN 3HAHUAMU U YMCHHIMU
IIpU UX INCPEHOCC HAa HOBBIC CUTYAllUU.
7.3  OueHo4YHBbIE CPeICTBA

7.3.1. Tekyumuii KOHTPOJIb

Texkymuil KOHTpOJIb BBINOJHAETCA C NpUMEHeHHeM banka Bompocos. IIpumeps! TecToB
IIPEICTaBICHbl HIDKE. Pe3ylbTaTel TEKYIIEro KOHTPOJISA YCHEHNIHO 3a4UTBIBAIOTCS, €CIA IIPH
TeCTUPOBAaHUU HAOpaHo He MeHee 75 6atoB u3 100 BO3MOXKHBIX.

Pexomenayemble TeMbl pedeparoB

Pedepatsl He mpeaycMOTpEHBI

7.3.2. IlpoMe:kyTOUYHASI aTTeCTAIUS

[TpomesxyTouHas arTecTalus MPOBOAUTCS Ha S5 cemecTpe o0yueHHs B popme 3a4éra.

DK3aMeH MPOBOAMTCS 1O OMIIeTaM, OTBETHI PEIOCTABISIOTCS MUCBMEHHO C MOCTEIyIOIUM
YCTHBIM coOecetoBanneM. bunetsl popMUpYIOTCS U3 BOIIPOCOB MPEACTABICHHOTO HUKE TIEPEYHSI.
DK3aMeH MOXeT IPOBOJUTHCS B (hopMe TecTHpoBaHus ¢ ucnoaszoBanueM (CJJO-LMS) Ha ocHoBe
pa3paboTaHHBIX 3JIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP)

3apanusa:

N

Koumponwvnan paboma Nel

Tembl:
OCHOBBI QJITOPUTMHU3ALUU: TIOHATHE AITOPUTMA, CTPYKTYPBI IaHHBIX, BUIBI
MIPEICTABICHUIN aJIrOPUTMOB.
UucreHHble AITOPUTMBI: YHCIICHHBIE METO/bI, AIIIIPOKCUMALIHS.
CoOpTUPOBKH M TOUCK: COPTUPOBOYHBIE AITOPUTMBI, aJITOPUTMBI ITOMCKA.

Onummre moHsATHE anroputMa. [IpuBeuTe MPUMEPHI Pa3IMYHBIX CTPYKTYP
JTAHHBIX.
PeanuzyiiTe anropuTmM HaXOKIECHUS KOPHEW KBAaJIpaTHOTO YpPaBHEHUS C
MCIONIb30BaHuEeM MeToa HeroToHa.
Jlan maccuB yncen. Hanumumre nporpammy AJiss COPTUPOBKH 3TOTO MaccuBa
METOJIOM MY3bIpbKa.
Permmre 3amady o moucke HauboubIe oommei moamnocienoarenbaoctr (LCS)
JIBYX CTPOK.

Koumponvnaa paooma Ne2
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3ananus:
1. Hamummte pekypcuBHYIO QYHKIUIO /Ui BbrunciaeHus uncen Gubonayuu.
OLieHUTE €ECII0KHOCTD.
2. Paspabotaiite anropuT™ ajisi IOCTPOCHUS JepeBa pelieHui BbIOopa
ONTUMAJIBHOTO NyTH BUrpe "KpecTuku-Hoauku".
3. an opuentupoBanHblii rpad. Hanummre nporpammy asst o6xona rpaga B
rryouny (DFS) unmoncka KOMIIOHEHT CBA3HOCTH.
Konmponvnaa paboma Ne3
Tempbr:
1. Xbsm-tabnuibl: IPUHIMIB paOO0ThI, METOABI Pa3PEIICHUS KOJITH3HIA.
2. AnropuTMbl IOMCKA KpaTYalIlero myTu: anroputM J{edKcTpel, aroputM
®rnoiina-Yopiemia.
3amanusa:
1. Peanu3yiite x3m-TabauIly A XpaHEeHUsI KOHTAKTOB (MMs - HOMEp TenedoHa).
ObecneubTe1o0aBICHNE, TIOUCK U YIAJICHUE 3aITHCeH.
2. Hanumute anroputM J{efiKCTphl A HaX0XKIEHUS KpaTUanIero myTH MEXIy
BepiHaMurpada.
3. Pemure 3amauy 0 HaxXOXKICHHH OCTOBHOTO JiepeBa MUHHUMAJHHOTO Beca BO
B3BeIICHHOMTpade.
Koumponsnan paboma Ned
Tempbl:
1. Anroputmsl Ha rpadax: 006xon rpada B IIMPUHY, TOTIOJIOTHYECKAst COPTHPOBKA.
2. TlpuMeHeHUE aTOPUTMOB B peabHBIX 3a/1a4aX: MPUMEPBI UCTIOB30BaAHUSI.
3aganus:

1. Peanmsyiite anroput™ o6xoja rpada B mmpuny (BFS) mist moucka
KpaT4alIlero MyTUMEXKy BEpLIMHAMM.

2. TlpuBemute mpuMep NCIOIB30BAHNUS aNTOpUTMa JISHKCTPHI 1715 TIOMCKA
KpaTuaiiiero myTtu Brpade, npeicTaBIsoneM JOPOKHYIO CEThb.

3. Pacckaxure 0 MpUMEHEHUH AITOPUTMOB Ha Tpadax B pealbHBIX 3ajadax,
HanpuMep, BIUITAHUPOBAHUU TPAHCIIOPTHBIX MApIIPyTOB UM B 00paboTKe
JTAHHBIX.

PersiameHT npoBenenust 3auera:
1. B Ouuer BkiItouaeTcs 2 BONpoca U3 pa3HbIX TeM ITUCIUILTUHBL.

2. Ilepedens BompocoB coaepkuT 30 BOMPOCOB 10 U3YYEHHBIM TeMaM Ha JIEKIIMOHHBIX
71a00paTOPHBIX 3aHATHUAX (TIPHIIATaeTCs).

3. Bpewms Ha IOJTOTOBKY IMTUCEMEHHBIX OTBETOB - 710 40 MUH, YCTHOE coOeceIoOBaHuUeE - JI0
10 MunyT.

4. TlpoBeneHue arTecTanuud (9K3aME€HA) C HCIIOJIB30BAHUEM CPEACTB DJIECKTPOHHOTO
OGy‘-IGHI/ISI U OUCTAaHIMOHHBIX O6pa3OBaTCJIBHI>IX TEXHOJIOTHUH BBINOJHICTCI B COOTBETCTBHHU C
YTBEPXKJICHHBIM B yHuUBepcuteTe "llopsakoM mMpoBeAeHUs MNPOMEKYTOUHOM aTTeCTalluu C
HCIIOJIb30OBAHUECM CpPCACTB 3JICKTPOHHOTO 06yquH;1 U AUCTAaHIIMOHHBIX O6p3_30BaTe.HBHI>IX
TexXHOJorun"
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Bompochk! 11 IOArOTOBKHY K 3a4€Ty:
OcCo0EeHHOCTH HAyYHBIX UCCIICIOBAHHN KaK 00bEKTa aBTOMATH3AIMN
Oyukiuu coopa ganasix DAQmMX B LabVIEW

Oco0eHHOCTH Hay4HBIX UCCIIEIOBAaHUM KaK 00bEKTa aBTOMATU3AIIUI

CocraBHbI€ YaCTH aBTOMaTU3UPOBAHHBIX CUCTEM Hay4HbIX uccienoBanuii (ACHU)
[IpyHIMIIBI TOCTPOEHMS aBTOMAaTU3UPOBAHHBIX CUCTEM Hay4uHbIX UccienoBanuil (ACHN)
Tunosast CTpyKTypa aBTOMaTH3UPOBAHHBIX CUCTEM Hay4HbIX HccienoBannii (ACHUN)
Tunossie KOH(UTYypalIMK AaBTOMATU3UPOBAHHBIX CUCTEM Hay4dHbIX ucciaenoBanuii (ACHI)
CopepxaHue S5KCIIEPUMEHTaIbHbBIX UCCIIEI0BaHUN

Onpenenenue uamepeHuid. TUnsl u3MepeHuit

Bupl skciepuMeHTAIBHBIX UCCIIEI0BAHUI

Ponb u Mecto DBM B aBTOMAaTH3MPOBAaHHBIX CHUCTEMaX Hay4dHbIX uccineaoBanuii (ACHU)
OO6mmue 0coO0eHHOCTH TIPOTPAMMHOTO 00ECTICUCHHS aBTOMATU3UPOBAHHBIX CHCTEM

HayuyHbIxuccienoBanuii (ACHU)

13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

Ocob6ennoctu cucremel MATLAB
OcC0o0EeHHOCTH HHTETPUPOBAHHOM crcTeMBbI mporpammuposanus MathCAD
Ocob6enHoctu nmporpaMmmHoro makera LabView

CTpyKTypBl, MaCCUBBI U Tpaduueckue uHIUKaTopsl cpeast LabVIEW

bazosbie Gpynkimu LabVIEW

dynkuuu quanora u uHTepdeiica nonp3osaress B LabVIEW

dyHKIMHK yripaBieHus npuioxenueM B LabVIEW

Oyukiun u BIT cunaxponusarmu B LabVIEW

DyHkIwK mpeodpa3oBanHus U 0ToOpaxeHus rpaduueckux ¢aiinos B LabVIEW
DyHKIMY 3a1MCH U BOCIIPOU3BE/ICHHS 3BYKOBBIX CHT'HaJI0B B LabVIEW
®yHkIwK TuHeHHON anredps B LabVIEW

DOyHKIKY anmpoKcUMaIuu AanHbix B LabVIEW

DYHKIUU CTATUCTHYECKOM 00paboTKu JaHHbIX B LabVIEW

DYHKIUN HHTEPIOJISIIMN U dKcTpanossinud B LabVIEW

®ynkipK nHTErprpoBanus u nuddeperunposanus B LabVIEW

®ynkuuu penienus aupdepeHnuanbHbIX ypaBaenuii B LabVIEW

Oyukiun ontumusaiyu B LabVIEW

@dyHKIMYM reHepanyy CUrHaioB 1 mymoB B LabVIEW

®dyukiuu oneparuii ¢ curHasiamu B LabVIEW

dynknuu npeobdpaszosanuii curnanos B LabVIEW

®dyskuum cnekrpanbHoro anainmusa B LabVIEW

®Oyukuun punbrpos B LabVIEW

®ynkunn 006padoTku BecoBbiMU okHamu B LabVIEW

bazoBbie GyHKIMK aHATOTOBBIX M IIU(POBBIX ociiuiorpamm B LabVIEW
®dyukiuu reaepanuu ocrpuiorpamm B LabVIEW

DOyHKIMU U3MEPEHHS TapaMeTpoB ocmuiorpamm B LabVIEW

OyHKIUY IPOTOKOJIOB Niepeaayun qanHbix B LabVIEW

®ynknuu coopa manaeix DAQmMX B LabVIEW

JIuuesas naneis u 6ok-cxema B LabVIEW: HasHaueHue, TUIIMYHBIE DJIEMEHTEI.
Express VI naznauenue, BO3MOKHOCTH, IIPUMEPHI

Co3naHue conpoBOUTENFHON JOKYMEHTALUH, TIO/ICKa30K U (aiiios momoru B LabVIEW
Cosmanue SUbVI, BX0obl, BEIXO/IbI, COXPaHEHHE

Co3aHue HHCTAIATOPA, MOAKIIOUEHHE HEOOXOJUMBIX OMOINOTEK U (paitIoB mpoekTa
Hcnons3zoBanue Express VI DAQ Assistant mist co3ganusi reHepaTopa 1 NpUeMHHKA



47.
48.
49.
50.
51.
52.
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Hcnonp3oBaHue 3ByKOBOM TIATHl KOMITBIOTEPA [T TeHEpaIlii U 00pabOTKH CUTHAJIOB
CoenuHeHue U pa3beIUHEHNE JIMHUN B OJIOK-CXeMe

3anuce SKCIEPUMEHTATIBHBIX JAHHBIX B (haiii

Pa3paboTka OHIAalH NPUIIOKEHHS: 3TAIbI, BO3MOKHOCTH.

Knacrep: HazHaueHue, co3anue, pabora

JlokanpHbIe ¥ TT100aIbHBIE IEPEMEHHBIC



IIpuaoxenne 1

TemaTH4yecKuH IJIaH COACPKAHUA TUCHUIIJTUHBI «OCHOBBI rpa(])uqecmlx SI3BIKOB IMPOrpaMMHUupPOBaHUA

M0 HANIPABJIEHUIO MOATOTOBKH
09.03.02 «MupopmanmoHHbIE CHCTEMBbI U TEXHOJIOTHM)
[Tpodunb moArOTOBKU

I/IHTCJIJICKTyaJIbHLIe I/IH(l)OpMaIII/IOHHO-I/ISMepI/ITeJ]LHI)Ie CHUCTEMBbI

®opma 00y4yeHHUsA: OYHASA
I'onx Hadopa: 2025/2026

(baxanaBp)
Buabi yueOHoli padorsl, DopMm
BKJII0Yasi CAMOCTOSATEIbHYIO Buabl camocTosITe/IbHOM padoThl bl
Tema PadoTy CTY1eHTOB, CTY/ICHTOB aTrrect
U TPYI0eMKOCThb B Yacax anuu
n/n Ja
J | I/C 5 CPC | KCP | KP. | KIIL. | PI'P | Pedepar | K/p | 3| 3
1 | 1. Beenenue B LabVIEW 1 1 +
2 | 2.0pranuzanys nporpaMMHOR
cpensl LabVIEW 1 1 +
3.KoMIOHEHTBI BUPTYAJIBHOTO
3 npudopa 1 1 +
4 | 4.Co3nanue, pelakTUPOBaHHUE U
OTJIa[Ka BUPTYaIbHOTro Npubopa. 1 1 +
5 | 5.Co3naHue u pegakTUPOBaHUE
HOJIPOrpaMM BUPTYaIbHOTO 1 1 +
npubdopa
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6 | 6.MHOrokpaTHbIC IOBTOPEHHUS,

LUKJIBI U TIOCJIEOBATEIHLHOCTH 1 1 +
7 | 7.MaccuBbl 1 1 +
8 | 8.Kmacrepsl 1 1 +
9 | 9.I'paduueckoe oToOpaXkeHHe

JTAHHBIX 1 1 +
10 | 10.IIpunsTtue pemenuii B

BUPTYaIbHOM IIpubOpe 1 1 +
11 | 11.Ctpoku u (aiisoBBIIBBOI-BBIBO 1 1 +
12 | 12.CBolicTBa 00BEKTOB U HACTPOUKA

BIT 1 1 +
13 | 13.C6op u oToOpaxxeHue TaHHbIX 2 2 +
14 | 14.YupaBieHue u3MEepUTETbHBIMH

npudopamu 2 2 +
15 | 15.Mcnonp30BaHKMEe TEXHOJIOTUU

BUPTYaJIbHBIX IPUOOPOB IS 2 2 +

pa3pabOTKN U3MEPUTEIBHBIX CHCTEM

®Dopma ammecmayuu
Bcero yacoB o IUCIUILINHE 18 | 18 72




