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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.01 IIpuGopocTpoeHue

rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa 02 MHXVWHUPUHT 1 MEHE/DKMEHT KAUECTBA
Weanora Osibra FOpbeBHa, cTapiiuii ripernofaBaresib

Kadenpa O2 MH)KUHUPUHI' U MEHE/DKMEHT KAUECTBA
CrpesnblioB BsiuecnaB ['puropbeBuy, npenogaBaTesib

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpamMmel 02 THOKUHUPUHT U MEHE/IDKMEHT KAYECTBA

3apenyromui kadeapoit Tumuenko B.B., k.nef.H., AoLl.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

02 TH)KUHUPVHI' U MEHEJDKMEHT KAUECTBA

3aBepytommii Kadeapoii Tumuenko B.B., k.mez.H., 011




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MOJE/INPOBAHUE N3MEPUTEJ/IBHBIX ITPOOECCOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

T1CK-2/23.2 — cniocobHocTtsb nipumensite CAD-cucTeMbl [jjisi MOZeIMPOBaHNsl KOHCTPYKTUBHBIX pellieHud 1
o(opM/IeHHH KOHCTPYKTOPCKOM JOKYMEHTAaLMH [i71s1 KOHTPOJIS KaueCTBa NMPOAYKLIMH

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-2/23.2

3HAHUS:

METO/IbI MO/Ie/TPOBaHUSI U3MEPUTETLHBIX IPUOOPOB U CUCTEM;

- METO/IbI MOJe/IUPOBaHUs IU(PPOBON 00pabOTKH, XpaHeHUs, Tepefaud W 3all[UThl U3MEPUTETbHOU
vH(bOopMaLvY B MpUO0Opax v UHPOPMAI[UOHHO-U3MEPUTE/ILHBIX CUCTEMAX;

- 0cOOEHHOCTH MO/IeNTMPOBAHUS TPUOOPOB Pa3/IMUHBIX (DU3UUECKUX BEJTUUMH U TAPaMeTPOB;

- OCHOBBI MO/Ie/TUPOBaHUsI Tpeobpa3oBaTeniell pa3IMUHOTO POJia;

YMEHUsL:

— MPOBOAUTH aHA/IN3 MOJIe/IeN U3MEPUTE/IbHBIX TPUOOPOB U CUCTEM;

— CTPOUTH CTPYKTYPHYIO MO/Ie/Ib U3MEPUTEILHOTO MPUOO0pa UM CUCTEMBI, BBIOMpATh TUTIOBLIE MOJIEH
WU3MEepPUTENTbHBIX IPUO0POB, MPOBOAUTEL MO/IeTUPOBaHKE 1M(POBOHM 00pabOTKK N3MEPUTETLHOM HH(MOPMALIIH C
TIOMOII[BI0 KOMITbIOTEPHOMU TTporpaMmMbl LabVIEW;

HABbIKU:

— MPUMEHEHHe CTelaTu3UPOBaHHBIX KOMITLIOTEPHBIX MPOrPAMM M CTIPABOYHOM JIUTEPATyphl B 006/1aCTH
MO/Ie/TPOBaHUSI U3MEPUTETLHBIX IPHOOPOB U CUCTEM;

—TIPOBE/IEHHE MaTeMaTUUeCKOT0 MO/e/IMPOBAaHUS U3MEPUTETbHBIX TIPOLIECCOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa MOJJE/IMPOBAHUWE M3MEPUTE/IBHBIX ITPOIIECCOB siBasieTcst AUCLUATIIMHON
yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
Hanpasnienuto 12.03.01 IIpubopocmpoeHue.

CogeprkaHue JUCLMIUIVHBI SB/SETCS JIOThueCKuM rpogospkeHreM aucuuiume: ACTIIII A CAITP-T B
IMPUBOPOCTPOEHUN, JJIEKTPOPAJIMOU3MEPEHNS], OU3BNYECKHUE OCHOBBI
MUKPO3JJIEKTPOHUKMN.

Cojep>kaHue JUCIUILIMHBI SIBJISIETCS OCHOBOW  IJist OCBOEHMS JUCLIUIIIVH: HO,HFpTOBKA K
MMPOLOEAYPE 3AINIUTHI W 3AHIUTA BbBIIIYCKHOU KBAJIM®OUKAIIMOHHOU PABOTBH],
HAYUYHO-UCCJ/IEJOBATEJ/IbCKAS PABOTA.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

o [ICK-2/23.2 — Cniocoben nipumensite CAD-cucTeMsl /1711 MOA@IMPOBAHKSI KOHCTPYKTUBHBIX PeIIeHUH U
o(opM/IeHNH KOHCTPYKTOPCKOM I0KYMeHTALWU [i/1s1 KOHTPOJIsl KauecTBa MPOAYKLIUU

¢ TICK-2/23.3 — CrniocobeH NpOBOJIUTH aHAIW3 TeEXHUYEeCKUX TPeOOBaHUH, OCYIIeCTBISTh BBIOOD
CpeJcTBa KOHTPOJIS TEXHUUECKHUX TpeOoBaHMI 1 10oAOHpaTh OCHOBHBIE MaTepyasibl, MCIIOb3yeMble B
TIPOU3BO/CTBE M3e/TNii MUKPO3/IeKTPOHUKH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. Beepenue. 1.1. IIpeamer AuctuninHbl. OCHOBHBIE Lie/M U 33/laul MO/le/TMPOBaHUs
4 7 M3MepUTe/IbHBIX MpolieccoB. HarpasieHne pa3sBUTHs TEOPUM MaTeMaTH4eCKOro 23 6 2 4 17 25
Mo/ie/iMpoBaHusi. O630p MPOrpaMMHbIX CPe/CTB MO/e/IMPOBAHHSI H3MEPHUTE/IbHBIX TIPOLIECCOB
(LabVIEW, MATLAB).
Paspen 2. Maremarnuyeckoe Moje/IMpPOBaHHe H3MEPUTeIbHbIX NPUGOPOB U cucrem. 2.1.
Posnb MaTemaTrueckoro MO/|e/IMpOBaHuA B I/I3MEPI/ITEI’[I>H0171 TeXHUKe (MD,E[E/II/I[JOBHHI/IQ u
TeXHUYe CKUI TIporpecc, OCHOBHBIE 3Tallbl MaTeMaTU4eCKOro MOZle/IMpOBaHus, IIPUMEeHeHne
MaTeMaTH4ecKuX Moiesieil B MH)KeHePHbIX JUCLMIUIMHAX). 2.2. TIoHATHe MaTteMaTH4eCKOi
mogenu (MM) cucremsl (cTpykTypa MM, cBoiicTBa MM, CTpyKTypHbIe U (yHKLIMOHAIbHbIE
MoJeny, TeopeTUueCKre U SMIIMpUYeCcKre Mozesu, 0COBeHHOCTH Cl)yHKL[l/IOHa}'ll:Hl:IX
4 7 MogeJiei). 2.3. OCHOBBI MaTeMaTHUYeCKOr0 MOJIe/IMPOBaHuUs cucTeM (0611asi XxapaKTepUCTHKa 50 34 9 25 16 25
HPOGHEMLI MO/Je/1MpoBaHus, K./'lélCCldfl)l/lKélL[ldﬂ BHU/IOB MO/Ie/IUPOBaHus, NPUHLIMIIBI CUCTEMHOI'0
M0AXO0/A B MOZIeIMPOBaHuK). 2.4. MareMaTnuuecKkye CXeMbl MOZI€/TMPOBAHUS CHCTEM
(OCHOBHLIE TI0AX0ABI K TIOCTPOEHUIO MM, HelpepbIBHO-eTepPMHUHUPOBaHHbBIE MO e/,
JIMCKPETHO-/leTepMUHIPOBAHHbIE MOJIe/IH, JMCKPEeTHO-CTOXaCTHYeCKHe MO/Ie/IH, HerpephbIBHO-
CTOXacTUuecKue Moziean). 2.5. TIporpaMMHbIe ¥ TeXHUUeCKHe CPefiCTBa MO/e/IMPOBaHHsI
W3MEPUTEJIbHBIX l'IpI/Iﬁ()pOB U CUCTEM.
Paspen 3. Pasaen 3. MopempoBanue 6a30BbIX 3/1eMEHTOB TEXHHUYECKOro ofecneueHuns
4 7 ABTOMAaTH3al[MH W3MepeHHii, KOHTPO/IS M HCIIBITaHui. 3.1. MoempoBaHue MUKPO, MUHHU- 39 23 3 20 16 25
3BM, mukponpoueccopos, ALTI, LIATI, ¢punsTpoB, ycunureneld, MOAY/ISTOPOB, 1€TeKTOPOB,
YCTPOMCTB KOMMYTaLH, MHTeP(elCcOB, KOHTPOJILHBIX ABTOMATOB U [Ip.
Pa3zpen 4. IIporpammMHoe ofecrieyeHre MOAETHPOBAHMS U3MEPUTENBHBIX MPOLECCOB. 4.1.
4 7 B03MO)KHOCTH MPOrpaMMHBIX CpeJi //ist pa3paboTKK MOjeiell ONTUMa/IbHOM GUIbTpaLK 1 32 22 3 19 10 25
KOZJMPOBaHHUs MH(OPMaLUK, UHTePIIOSLMK M SKCTPAMOJISLIUK Pe3y/IbTaToB H3MepeHHIt.
Bcero 3a 7 cemecTp 144 85 17 68 59 100
Bcero no gucuun/inHe 144 85 17 68 59 100
3.2. AyAUTOPHBII NPAaKTUKYM
N Oo0nemMm,
o
i Homep 1 HauMeHOBaHMe pa3jie/ia JUCHUIINHBI Tema npakTH4YeCKOro 3aHATUA aya.
qacoB

Pa3zpen 1. Beegenue.

CHHTe3 MPOCTEMNIIIero BUPTYaTbHOTO
riprbopa

Co3panue BII gy 06paboTky
HU3MepUTE/IbHBIX TTPUO0POB

6 Pazpen 2. Maremarrueckoe MOfie/IMpOBaHye
W3MEPUTE/IbHBIX TIPUO0POB U CUCTEM.

10

[TprMeHeHMe TeXHOIOTUU BUPTYa/IbHBIX
nprubopoB A/ist M POBOit 06paboTKM
W3MepHTe/IbHBIX CUTHA/IOB

Co3spanue BII an1a uccnemoBanus
JIMHelHOM 1iudpoBoii punbTpaLun
CUrHAaJIOB

Cunres BII ay1g aHanusa criekrpa
CUTHAJIOB

Co3panwe BII pis nudpoBoii 06paboTku
CHTHAJIOB, IOCTPOEHHOTO Ha OCHOBE
MO/Y/IbHOTO MPUHLIUIIA

Opranu3anysi obMeHa JaHHBIMU B
BUPTYa/bHBIX IPUOOpax U CHUCTeMax

Opranusanysi oOMeHa JaHHBIMM B CETH
Ha oCcHOBe TIpoToKosia DataSocket

Opranu3sanysi obMeHa JJaHHBIMH B CeTH
Ha 0CHOBe 1npotokosia TCP/IP

Pa3paboTka cepBepa BUPTYa/IbHbIX
npruOOpoB
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11 |Pa3gen 3. Pa3znen 3. MogenupoBaHye 6a30BbIX Perienvie 3a7jau ¢ MOMOIIBIO 20
3JIEMEHTOB TEXHUUECKOTO 00eCreueHus rpaduueckoii cpessl LabVIEW u mogyns
aBTOMAaTH3alM U3MepeHui, KOHTPOJIS U Ni Vision
WCITBITaHUM.

Pasyen 4. TIporpammHoe oBecriedenye INoaroroBka K MpakTU4YeCKOMY 3aHATHUIO.
12 ITogroroBska K 5k3amMeHy. BrinosiHeHue 19
MO/Ie/IUPOBAHNsI U3MEePUTEJIBHBIX MPOLIeCCOB. 5
pacueTHO-rpaduueckoi paboThI.
Bcero 3a 7 cemectp 68
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHoBaHMe pa3jeia AUCHUIIMHBI Copep>kaHue yueOHOro 3afaHus Otrew,
n/n P pasjesa fucy Aep. y A 4acoB
1 |Pasgen 1. Beegenue. ITogroroBka K NMpakTU4YeCKOMY 3aHATHIO. 17
IToaroroBka K 3K3amMeHy.
INoaroroBka K NMpakTHU4YeCKOMY 3aHSITHIO.
Paszpen 2. Maremarrnueckoe MOzie/IMpOBaHye
2 [ToaroroBka K sk3ameHy. BrinoHeHye 16
M3MepUTe/IbHBIX TIPUOOPOB U CHCTEM. 5
pacueTHO-rpadrueckoil paboThl.
Pazgen 3. Pa3zgen 3. MozenvpoBaHue 0a30BbIX
IloaroroBka K NpakTU4YeCKOMY 3aHATHIO.
3/IeMEHTOB TEXHUYeCKOro obecrieueHust

3 o IToproroBka K 3k3amMeHy. BrinosiHeHue 16
aBTOMAaTH3aLMy U3MepeHUM, KOHTPOJIS U 5

. pacueTHO-TpahuUeCcKoi pabOThI.
HCIIBITaHUM.
Pasen 4. TIporpammHoe ofecriedeye ITogroroska K NpakTU4YeCKOMY 3aHATHIO.

4 IToaroroBka K 3k3ameHy. BrirosiHeHye 10
MO/Ie/TUPOBaHUsI U3MePUTEIbHBIX MPOLIeCCOB. M

pacueTHO-rpadrueckoif paboThl.
Bcero 3a 7 cemectp 59
3.4. KypcoBasi pabora
IMEPUO[,
COJEP)XAHME JTAITA NCIIO/THEHUA TUVIAHUPYEMOE
BPEMHAI (uac)
(Hemes cemecTpa)
Oran 1. Pa3pabotka T3 Ha KypCOBO€e IIPOEKTHPOBAaHUE 1-2 3
Otan 2. Pa3paboTKa apXUTEKTYpPbI U alrOpUTMa 3.4 2
(bYHKLUMOHUPOBaHUsI N3MEPUTEeILHOTO pubopa
Otan 3. CvHTe3 CTPYKTYPHON MOJENU Y XapaKTePUCTUK 5.6 3
npubopa
Oran 4. AHanMM3 YyBCTBUTE/ILHOCTH U MOTPELIHOCTel nmpubopa 7-8 3
Jran 5. Beibop 1 pacueT KOHCTPYKTUBHBIX U CXeMHBIX 9-10 3
3/IEMEHTOB Mprbopa
Oran 6. OdopmieHre pacueTHO-TTOSICHUTE/IEHON 3alMCKU U 11-12 3
rpaduueckoit JOKyMeHTaluu
Ortar 7. 3aluyra KypCcoBOro IpoeKTa 13-13 1
Bcero 3a 7 cemecTp 18
4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI
CEMECTP HEJE/IN CEMECTPA
1(2\3 4 5/ 6 |7 8 9| 10 | 11|12 |13 14 15| 16 17
7 3aznaH AP 3azmaH AP 3azmaH AP | mud. 3au.

YcnoeHble 0603HaUEHUS:

P — nparHocTuueckasi pabora;

3aJiaH — 3a/laHue;

mud. 3au. — auddepeHIMPOBaHHBIHN 3a4erT.

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBaJbl B

ciefyroumx popmax:
e JMarHoctuyeckas pabora;
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e 3ajiaHue.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . IIpoekTrpOBaHMe BUPTYa/IbHBbIX IpUO0poB u cuctem. CI16.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2015, 38 7k3.

2. A. B. Mapkos. . OCHOBBI ITPOEKTUPOBAHUS W3MepuTebHbIX 1prubopos. CI16.BI'TY "BOEHMEX" um. [I.
®. YcrtuHoBa, 2014, 551. pec.

3. B. B. Cnupuzonos, A. B. Mapkog, O. FO. MBaHoBa. . [IpoekTupoBaHre aBTOMaTHU3UPOBaHHbBIX CUCTEM
BH3ya/IbHOTO KOHTPOJIS KauecTBa uzaenui. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2020, 31.
pec.

5.2. JlorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCA.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTy "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynznamenTanbHas 6ubnuoreka BITY «BOEHMEX» um. 1.®.
YCTUHORA;

2. http://e.lanbook.com — DBC JlaHs;

3. https://urait.ru/book/modelirovanie-v-labview-477386 — MopenupoBaHnue B labview —
Oo6pasoBarenbHas iardopma «HOpaiT». 1151 By30B U CCY30B.;

4. https://urait.ru — O6pa3oBarenpHas Tathopma «HOpaiiT». 1151 By30B U CCY30B..

CoBpeMeHHbIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHbOPMaLIMOHHBIN TIOPTaT TEXHUYECKOTO peryaupoBaHusi: HopMmel, ipaBuia, CTaHAAPTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&lItemid=457 - b1 TOCToB

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMaloOHHbBIN TTOpTas IpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHoe obecrieueHe:
1. NI LabView - akajieMyuuecKkast Bepcusi.
5.6. H(dopmalioHHbIe TeXHOJIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. NI LabView - akajieMuuecKasi Bepcusi.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MOJE/IMPOBAHUE U3MEPUTE/IbBHBIX ITPOLIECCOB

AnHoTanusa paboueii nporpaMMsl

Ouctuninaa MOJAE/TMPOBAHWE U3MEPUTEJIBHBIX ITPOLECCOB siasieTcst AUCLUITAHON
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
HampaBieHuto  12.03.01  IlpubopocmpoeHue. JIuCLUIUIMHA  peanu3yerca Ha  ¢akynasrete O
EcrectBenHoHayunbiii BI'TY "BOEHMEX" wm. [J.®. YcruHoBa kadeapoirt 02 VHXMHUPUHIT U
MEHE/DKMEHT KAUECTBA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-2/23.2 criocobHocTh TipuMeHsiTh CAD-cHCTeMBI [T MOJe/TMPOBAaHKs KOHCTPYKTHBHBIX DEIIeHUH U
oopM/IeHNY KOHCTPYKTOPCKOM IOKYMEHTALUH /IJ1s1 KOHTPOJISl KaueCTBa MPOYKIIUH.

CopepKaHue JUCLMIUIMHBI OXBAaTbIBaeT KPYT BOTPOCOB, CBSI3aHHBIX C aHAIM30M Mogesiell M3MepUTeTbHbIX
nprbOpOB M CUCTEM; MOCTPOEHHEM CTPYKTYPHBIX MOJe/edl W3MepuTe/bHOro Ipubopa WM CHUCTEMB,
MO/Ie/TMPOBAaHUEM THITOBBIX O/IOKOB COTpsDKeHHst pubopoB ¢ OBM u 1udpoBoii 06paboTKoM U3MepUTeTLHON
vH(OpPMAIMK C TIOMOLIbIO KOMITbIOTEpHOHM mporpammMel Lab-VIEW; MozenvpoBaHHeM H3MepUTeTbHBIX
MPOLIeCCOB /ISl LjeJied  aBTOMAaTH3alliM CHCTeM W3MepeHHWi, KOHTPOJIsS W WCIBITaHWH; MOCTPOEHUEM
MaTeMaTH4YeCKUX Mojesieli U3MepHUTe/bHbIX MPUOOPOB U CHU-CTEM; MOJeMpOBaHHeM LU(POBOH 00paboTKH,
XpaHeHHUs1 W Tiepe/jayd W3MepHTe/IbHOM HHQopMaluu B rnpubopaX W HHGOPMAaLMOHHO-M3MepUTeTbHbIX
cHUCTeMax.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e 3ajJaHue.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHLMPOBaHHBIN 3ayUeT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUTIHHEI

TpelyCMOTPeHbI JIeKIIMoHHbIe 3aHATHs (17 u.), mpakTtuyeckue 3aHsATHS (68 u.), camocTositenpHast paborta
cryzeHta (59 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MOJE/IMPOBAHUE U3MEPUTE/IbBHBIX ITPOLIECCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 144 4., u3 HUX 85 4. ayJUTOPHBIX 3aHATUM, U 59 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHnue paboTbI Pexomenpyemas 1ureparypa prm:{?éKOCTb’
Pa3pen 1. Beegenue.

. [IpoexkTrpoBaHue BUPTYa/lbHBIX IPUOOPOB U CUCTEM:
IToaroroska K npakTyuue CKOMy CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoga, 2015 (1)
3aHsTHI0. [ToAroTOBKa K A. B. Mapkog. . OCHOBbI NPOEKTUPOBaHUSI U3MePUTETbHBIX 17
3K3aMeHy. ripubopos: CII6.BI'TY "BOEHMEX" um. [I. ®. YCTHHOBA,

2014 (1)
Wtoro no pazzeny 1 17
Paspen 2. MaTeMaTH4eCcKoe MO/ie/TMPOBAaHHE H3MePHUTe/IbHBIX IPUOOPOB H CHCTEM.

[ToaroToBKa K mpakTh4yeCcKOMy
3aHATHIO. [logroToBKa K . IIpoekTHpOBaHKe BUPTYa/IbHBIX TPUOOPOB U CUCTEM: 16
9K3ameHy. BrinonHeHne CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHogsa, 2015 (1)
pacueTHO-TpachHUeCcKoi paboThlI.

Wroro o pasgeny 2 16

Pazpen 3. Pa3gen 3. MogeimpoBaHue 0a30BbIX 3/IEMEHTOB TEXHUUECKOT0 00ecreyeHrsl aBTOMaTH3alyuu
HW3MepeHHH, KOHTPOJIS U HCIBITAaHUM.

IToaroTroBka K ripakThue CKOMY B. B. CriupugonoB, A. B. Mapkos, O. FO. VBaHoBa. .
3aHaTuro. [loAroToBka K [IpoekTrpoBaHUe aBTOMATHU3UPOBAHHBIX CUCTEM 16
3K3aMeHy. BeironHeHue BU3ya/IbHOTO KOHTPOJIsl KauecTBa nszenuii: CI16.BT'TY
pacueTHO-rpaduuecKoit paboThl. "BOEHMEX" um. []. ®. YctuHoBa, 2020 (4)

Wroro no pasgeny 3 16

Pa3gen 4. IlporpaMmMHoe o6ecrnieyueHHe MOJe/THPOBAHNSA W3MePHUTEe/IBHBIX MPOLIECCOB.
[ToaroroBka K npakTu4yeCcKoMy B. B. CivpuzioHos, A. B. Mapkos, O. IO. I1BaHoBa. .
3aHsATHIO. [ToAroToBKa K [IpoekTrpoBaHKe aBTOMaTU3UPOBAHHBIX CUCTEM
o 10

3K3aMeHy. BrirnonHeHue BU3ya/IbHOTO KOHTPOJIS1 KauecTBa usgenuii: CI16. BT TY
pacueTHO-rpadruecKoi paboThI. "BOEHMEX" um. [I. ®. YctuHosa, 2020 (4)

Urtoro no pa3peny 4 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MOJE/IMPOBAHUE U3MEPUTEJ/IbHBIX ITPOILIECCOB

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e 3ajaHue;
e muddepeHMPOBAHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
Iuarnoctryeckas pabora npoBoauTcs B hopme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

3agaHue

Ha npakTtruecKyx 3aHATUSIX CTY[E€HTY BbIIAHOTCS 3a/laHUs C COOTBETCTBYIOLMM omnurcaHueM. CTyieHTy
Heo0X0IMMO BBITIOHUTE 3a/1aHus B rpaduueckoit cpege LabVIEW. 3ajaHue cuMTaeTcsi CAAHHBIM TIPY ITOJTHOM
€ro BBIITOJIHEHWY U IPeI0CTaB/IeHUM 3aJaHUs B 37IEKTPOHHOM BU/JE.

JuddepennypoBanHblii 3aueT

Bktrouaet B ce0si OTBeThI Ha TeOpeTUYeCKHe BOTIPOCH (2 Boripoca). I1pu npaBU/IbHOM OTBETE Ha /iBa
OCHOBHBIX BOIPOCA U OJJH JOMOJJHUTE/bHBIN BOMPOC CTAaBUTCS OLIEHKA «OTJIMYHO», IIPU MPaBUIBHOM OTBETe
Ha OJVH OCHOBHOM BOTPOC U OJJUH OMOJHUTE/IbHBIN BOMPOC (3a/jaBaeMblii B X0O/le OTBeTa CTyAeHTa) CTaBUTCS
OLIeHKa «XOpOLLO», TIPYU NPaBUIBHOM OTBETe Ha OJJMH BONPOC CTaBUTCS «y[OBI€TBOPUTETLHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AypuTopHBIe S «
3aHATHUA B ; = E
KOHTAKTHOM v = B O
g8 28 | EX
N dopwe | 22 ZE | Es
= o EE| £ 3 g 0
O O H = w RS o
& | 3 avMeHOBaHUe Pa3je/ioB U = £ HAN- C0
Q = JUJAaKTHUECKUX eJUHHILY o o o | Sw| 8 : X E B
& R e | B |FE|lgs «w ==
= S | E8| 2S¢ o =
(@] 3] = = -] N < (@)
1] = % 5 O~ N = T
=" 4 =
= o =
= C
4 7 |Pa3pgen 1. BBegenue. 23 6 4 17 25 3agaHue
Pa3pen 2. Maremaruueckoe
4 7 |mMopenpoBaHue H3MepHUTETbHBIX 50 | 34 9 25 16 25 3amaHue
npudoOpoOB M CHCTEM.
Pazpgen 3. Pa3pen 3. MopenupoBaHue
4 - 0a30BBIX 3/1EMEHTOB TEXHHYECKOr0 39 | 23 3 20 16 75 3ajamme
o0ecrieueHNs aBTOMaTU3ALUU
H3MepeHHI, KOHTPOJIsSI ¥ UCTIBITAaHUM.
Pazpen 4. IlporpamMMHoe o0ecrieueHue
4 7 |mMogenMpoBaHUA M3MepPUTE/IbHBIX 32 | 22 3 19 10 25 3amaHue
MPOLeCCOB.
Bcero 3a 7 cemectp 144 | 85 | 17 68 59 100
Bcero no gucuminHe 144 | 85 | 17 68 59 100
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Kputepuu oneHuBaHus

IICK-2/23.2

Ne 1

Ne 2

Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 1

No 4

Bonpocbl omkpbimozo muna:

st mocTossHHOM paboThl BUPTYaIbHOTO MprUbopa HeoOXoAuMOo B O/I0K CXeMe CO3/aTh
crefiytoLyto cTpykTypy B LabVIEW:

st pa3pabaThIBAEMOT0O BUPTYaILHOTO MPUO0Opa He0OXOIUMO CO3/1aTh TI0JIE BBIBO/IA
n300pakeHHs curHasa. st 3Toro Heo6XoMMO TIOMECTUTD Ha JIULIEBYIO MaHesb
BUpTYyanbHOro rpubopa B LabVIEW:

[lnst co3paBaemMoro iprbopa Ha JIMLeBOM TTaHe I HeoOX0MMO CO3/]aTh T10JIe BBIBOJA IS
JBOMYHOTO uKcaa. st aToro MoxkHo co3zats B LabVIEW:

Kakas ¢yHKIMs peanm3yeT IOTHYECKOe CI0)KeHHe
Kaxkast yHKLMSI MCIIO/IB3YyeTCst A71s1 IOTUYeCKOTO C/I0’KEHHSI C OTPULIaHHEM.
Kaxkas yHKIMsI MCII0/Ib3yeTCst AJ1s1 IOTUYeCKOro YMHOXKEHUsI C OTPULIAHUEM.

OxkaHTOBaHHOE PaMKOH I10Jie, B KOTOPOE MOYKHO TEKCTOBBIM KypCOPOM 3aliiChIBaTh
(hopMysibl [/ BEIUMC/IEHUH T10 oTipefiesieHHbIM TTpaBuiaM B LabVIEW.

OnepaTop 1j1K/a, B KOTOPOM 3apaHee YKa3bIBAaeTCsl KOJIMUECTBO TIOBTOPSIEMbIX UTeparivii
HasbiBaetcsa B LabVIEW:

B metope xapT KapHo K/eTKy, jie)kalljie Ha I'paHULjax KapThl sIB/SIOTCS:
Kakasi ¢pyHKLMs1 peanu3yeT Joruueckoe yMHOXKeHuUe?
Bonpocb! 3akpbimozo muna:

HccnenoBarestto HeOOX0AUMO CMO/IE/TMPOBATh TEXHUUECKYH0 CHCTEMY C Lie/Tb0
H3yUeHHs ee CTPYKTYPhI U CBA3H MEXK/Y COCTAB/ISIONMMU ee djieMeHTaMu. Emy
HeobxonuMo pa3paboTars B LabVIEW:

1) CTpyKTYpHYIO MaTeMaTHueCcKyI0 MOZelb
2) OYHKIMOHA/IBHYH0 MaTeMaTHueCcKyo Mozenb
3) CTpyKTypHO-(Q)YHKLIMOHAIBHYIO0 MareMaThyecKyto Mofieb

4) OyHKIMOHANIBHO-CTOUMOCTHYIO MaTeMaTH4eCKy0 MOZeb

IInist co3aHHOTO BUPTYaIBHOTO TIPHO0pa HeoOX0MM MOJTY/b Cco3iaHus (daiina txt, B
KOTOPBIM MOXKHO ObLIO ObI COXPAHSTh Pe3y/IbTaThl UCC/Ie[0BaHMs. [/ 9TOr0 MOXKHO
WCTI0/Ib30BaTh 3Kcripecc npubop B LabVIEW:

1) Comparison Express
2)  Configure Comparison
3) Configure Amplitude and Level Measurements

4)  Write To Measurement File Express
HWccnenoBarento Heob6X0AUMO CMO/IE/TMPOBATh TEXHUUECKYIO CUCTEMY C TIe/TbH0

W3y4eHUs MPOUCXOZSIINX B CUCTeMe (hM3UUeCKUX TpoijeccoB. EMy HeoOxoqumo
pa3paborars:

1)  CTpyKTypHYIO MaTeMaThueCKy MO/Ie/b

2)  @OYHKIMOHANBHYIO MaTeMaTh4yeCcKyr MOJelb

3)  CTpyKTypHO-(QYHKLMOHA/IBHYIO MaTeMaTHueCKyto Mozenb

4)  DyHKIMOHA/ILHO-CTOMMOCTHYIO MaTeMaTHueCcKyl0 MOJie/lb

HWccnenoBarento HeobXoAUMO MPOaHAIM3UPOBATh B3aUMOCBSI3b MEXK/Y UaCTIMU
CHCTEeMBI ¥ PACCMOTPETh UX KaK OTpPa’keHue CBsi3el MeXAy OTAe/IbHBIMU IT0/ICHCTeEMaMHU.
Il 3TOTO €My HEe0OX0UMO UCI0/b30BaTh B LabVIEW?

1)  CucteMHbIli TOAXOA B MOZe/TUPOBAaHUH

2)  Knaccuueckuil noAxon B MOZeTMPOBaHUU
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Ne 5

Ne 6

Ne 7

Ne 9

Ne 10

3) IlpuHLMI Cyneprno3uLuu

4)  Heokaccuueckuii oAXof B MOZIeTUPOBaHUH

Oneparys OTKPLIBAET TOT Ke CITUCOK HOMEPOB CTPAHMII, UTO U B MPebIAYIIEH KOMaH/ e,
13 KOTOPOI'0 MOXXHO BbIOpaTh He00XouMyt0. I1py 3TOM BbIOpaHHast U OTKPBITast
CTpaHUL[bI 0OMEHSIFOTCSI IPOrPaMMaMU Mexkly co00H, a Ha 0CTalbHBIX CTPAHUI[AX 3Ta
3aMeHa HUKaK He 0Tpa3uTcs. VX mporpaMMbl M MeCTOII0/I0KeHre He n3MeHsTcs. Kak
Ha3bIBaeTCs AaHHas orepalus B LabVIEW?

1)  Swap Diagram With Case
2)  Remove Empty Cases
3)  Delete This Case

4)  Rearrange Cases

VIHCTpYMEHT THIIa MHOTOCTPAHUYHOT0 0/10KHOTa. Ha KaXk[joM ero iucTe MO)KHO
chopMUpOBaTh HEKOTOPEIN dparMeHT nporpaMMel. [loce[oBaTeIbHOCTD BBITOTHEHUS
(hparmMeHTOB OMpe/iesisieTCs HOMEPOM JIMCTa O/I0KHOTA (0T MeHbIiero K 6ombiiemy). [Tpu
3TOM HU OfIUH JIUCT MPOMYIIieH He OyzeT. TTpoliefypa 3aKaHUHMBAETCS, KOT/Ia BBITIOTHUTCS
3/1IeMeHT TIPOTPaMMBbI, HaXOZSIUICS Ha TocaeqHeM mvcte B LabVIEW?

1)  Sequence Structure
2)  Functions

3)  Case Structure

4)  For Loop

ITpu npuMeHeHUU MeTo/ja KatT KapHo Kakyro ppopMy 3arucy J0MyCTUMO UCIO/Ib30BaTh:
1) COH®

2) CKH®

3) IlpaBW/IbHBIN OTBET OTCYTCTBYET

2) CBH®

[inst canteiBanHus (aiina ¢ HAGOPOM CHMBOJIOB HY)KHO BBIOPATh (YHKLIMIO BUPTYaTbHOTO
nipubopa B LabVIEW?

1) IMAQ OCR Read Character Set File
2)  IMAQ OCR Read Text
3) IMAQ Overlay ROI

4)  Edit Events Handled by This Case
Metop kapT KapHo fonyckaer o6beJuHeHNe KIeTOK:

1)  Opnoro
2) [Osyx
3) Tpex

4)  UYetbipex
5) IIaru

6) Ilecrtu
Ecnu paccmarprBath 0000111eHHYIO (DYHKIMOHA/TBHYIO MO/ie/Tb TPUO0pa, Kakasi U3
TMePeUNCIEHHBIX PYHKIUM TaM OTCYTCTBYeT?

1) ®yHKUMSA KOMMYHUKaLUU
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2) OyHKIWS peodpa3oBaHus
3) DyHKIMSA HAIEKHOCTU

4) OobpartHast GyHKLMS
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