MHWHHCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET
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COrNACOBAHA VTBEPXKIATO /A H. Jlenos/
" yT BE PmﬂE H A B 3 “U [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

01.03.2023 .

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.2.9 NndopmanmonHbie TEXHOIOTHH TPOSKTUPOBAHUS

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crienuanbHOCTD) 11.03.03 KoHCTpYHpPOBaHHE W TEXHOJIOTHSI SJIEKTPOHHBIX CPEJICTB
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
[IpoexTHpoBaHUE M TEXHOJIOTHUS dIIEKTPOHHO-
HanpasnenHoctsb BBIUHCIIUTEIbHBIX CPEICTB
Kypc 4
Cemectp 7
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 25217 4acOB/3a4ETHBIX €IMHHII

Jlexun 32 JacoB

JlabopaTopHbIie pabOThI 48 4acoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 80 4acoB

KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) 7 ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 136 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DKk3amMeH 7 cemMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermmanbHOCTH) 11.03.03 KOoHCTpyHpOBaHUE M TEXHOJIOTHUS AIEKTPOHHBIX CPEICTB

[TporpamMmmy cocTaBuIu:

npodeccop, JOKTOP HAYK ITull 5BC COI'JTACOBAHO N.B. Ps6oB
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA

Kadenpa npoekTrpoBaHus ¥ MPOU3BOICTBA MICKTPOHHO-BBIUMNCIUTEIBHBIX CPEICTB

(HaumeHoBaHME Kadeapsl)
16.01.2023 pOTOKOJ Ne 8

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO T.C. BykanoBa

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO T.C. BykanoBa

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'NTACOBAHO A.H. Jlenos

(1.0. ®amumnus)

nn

Oxcnept(bl): CtpeneroB Anekcanap Pomanosuy, riassiii nuukenep OO0 "HII® "Mera-Xpom

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 06.03.2023 r.
Crernanuct yueobno-meroguueckoro nenrpa COI'JTACOBAHO /U.P. Banuesa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS

KOMIIETECHINH KOMIIETECHINH
1. TIK-3 I1K-3.7 Ucnons3yer 3HaHUs: 3HaeT cneuunanuzuposansblie 110
CrnocobeH K COBPEMEHHBIC LABVIEW, TRACE MODE HanunonanbsHas u
Yy4acTHIO B IPOrpaMMHBIE TIPOIYKTHI |MEXKAYHApOIHAasi HOpMAaTUBHAsA 0a3a B 001acTH
pa3paboTke, JUTSL pa3paboOTKK U npoektupoBanusi ACYII OcHoBHBIE METO/BI
OTJIAJIKE, CJIa4€ B |IPOEKTUPOBAHUS COCTaBJICHUS] TEXHUKO-3KOHOMUYECKHX 000CHOBAaHUM
AKCIUTYaTalluio  |JIEKTPOHHO- Jutst ipoekToB ACYII OcHOBHBIE METO/IbI TATEHTHBIX
3JIEKTPOHHO- BBIYMCIMTELHBIX uccnenosanuii B oonactu ACYILL
BBIYHCIIUTEIIbHBI |CPEICTB yMmenusi: YmMeer ucnoias3onats 110 LABVIEW,
X CPEICTB, TRACE MODE s npoekTrpoBaHusi MpOrpaMMHO-
pa3paboTke anmapaTHBIX KOMITJICKCOB ISl TIPOBEICHHS HAYYHBIX
IPOrPaMMHOTO uccienoBanui [IpuMeHsITh aKTyanbHYIO
obecrnevyeHus HOPMATUBHYIO IOKYMEHTALIUIO B 00JIaCTH
OTAEJBbHBIX npoektupoBanus ACYII Ilpumensts MmeToab
OIIOKOB npoektupoBanust ACYII Pemarts 3agaun
YIIpaBJIeHHS AQHAIUTUYECKOTO XapaKTepa, MpeArnoaaratonmx
3JIeKTPOHHBIX BBIOOP ¥ MHOT0OOpa3He akTyalbHBIX CIIOCOOOB
CHCTEM pelieHus 3a1ad.

HaBbIKK: Biazneer cnenuannsuposanssiM [10
LABVIEW, TRACE MODE pmiis pemenus 3anau
yrnpasieHus U uamepenus [IpoBeeHne naTeHTHBIX
uccnenoBannii B oomactu ACYII Coop gaHHBIX 10
MOKAa3aTeJsIM KauyeCTBa, XapaKTePU3yIOIINX
pa3pabaTeiBaemyto U dkcruryatupyemyro ACVYII ms
Pa3IMYHBIX ITANOB €€ )KM3HEHHOTO [IUKJIA




I1K-3.8 [Ipumensier
COBPEMEHHBIC METO/IbI U
IPOTPaMMHO-
TEXHUYECKHUE CPEJICTBA
JUTSL pa3paboTKH
QITOPUTMOB
(bYHKIIMOHUPOBAHUS
OTJICTHHBIX OJIOKOB
AJIEKTPOHHO-
BBIUHCIUTEILHBIX
CpeicTB

3HAHUs: 3HAeT METOJbI Pa3pabOTKU apXUTEKTYPhI
NUNC OcHoBHBIE MOJTOKEHUS HAITMOHAILHON U
MEXyHAapOAHON HOpMaTHBHOM 0a3bl B 001acTH
noxkymentoooopora ACYII Ctpykrypa
nokymeHTauu ACYII u Ha3HaueHrne OCHOBHBIX
BUJIOB JIOKYMEHTOB CUCTEMBbI YIIPaBJICHUS KaueCTBOM
HHcTpyMeHTanbHBIE CpeICTBA pa3pabOTKH U
0pOpMIICHHS TOKyMEHTOB

yMenusi: YmMeer ucnoias3onats 110 LABVIEW,
TRACE MODE njis npoeKTUpOBaHUS TPOrPaMMHO-
anmapaTHbIX KOMIUIEKCOB Pa3pabareiBaTh 1
0(OPMIISITH OCHOBHBIE KOMILIEKTHI JIOKYMEHTOB
ACYVII Pa3pabarbeiBaTh, 0OpMIIATh U BHEAPSATH
pabouyro JOKYMEHTAIUIO

HaBbIkH: Brazneer cneunanusupoanasiMu [10
LABVIEW, TRACE MODE nns peuienus 3aj1a4
yrIpaBieHUs: AHAIN3 COBPEMEHHBIX CUCTEM
AaBTOMATHU3UPOBAHHOI'O JOKYyMEHTO000pOTa B
opranuzaiu PazpaboTka npenoxkeHuit mo
COBEPIICHCTBOBAHUIO aBTOMATH3UPOBAHHOTO
JIOKyMEHTO000pOTa B OpraHu3aluu
dopmynrpoBaHUE TPEOOBAHUMN K CTPYKTYpE U
COJIEP’KaHUIO0 TEXHUUECKON M OpraHu3aluOHHO-
pacmopsANTENHHON JOKYMEHTAIIUU

[1K-3.9 PazpabarsiBaer
AJITOPUTMBI U
MPOrpaMMEI Ha SI3bIKE
BBICOKOI'O YPOBHS AJIs
peanu3anuy KOHKPETHOU
3a/1a4M JUIsl DJIEKTPOHHO-
BBIYUCIUTCIBHBIX
CPEICTB

3HaHUs: 3HaeT cnenuranuzuposanusie 110
LABVIEW, TRACE MODE, 3naet anropuTMsl
yIpaBJIeHUS] TEXHUUECKUMH 00BEKTaMU

yMmenusi: YmMeer ucnoas3onats 110 LABVIEW,
TRACE MODE nns npoekTupoBaHust IPpOrpaMMHO-
anmnapaTHbIX KOMIUIEKCOB I IPOBEIEHUS HAYUHBIX
UcclieIoBaHui YMeeT pa3pabaThiBaTh MPOrPaMMBbl U
AJITOPUTMBI YIIPABICHUS TEXHUYECKUMHU CUCTEMaMHU.
HaBBbIKU: Braneer cnennanusuposanubivMu 110
LABVIEW, TRACE MODE piis pemenus 3aiau
yIpaBieHUs U U3MepeHus Braneer nporpaMMHBIMU
MPOJAYKTaMHU MIPU ONUCAHUH aJITOPUTMOB yIIPaBICHUS
TO

[1K-3.10 Pa3pabatbiBaer
¥ OTJI&XXHBAET
porpaMmy ¢
UCTIOJIb30BaHUEM
COBPEMEHHBIX
IPOTPaAMMHBIX CPE/ICTB
JUIsl OJIOKOB YIIpaBJICHUS
JJIEKTPOHHO-
BBIYUCIIUTENBHBIX
CpenCTB

3HaHUs: 3HaeT cnennanuzuposanssle [10
LABVIEW, TRACE MODE nans pazpa®otku u
OTJIQJKU TIporpamMM OJIOKOB yIpaBlIE€HUS

yMeHusi: YMeeT pa3pabaThiBaTh U OTIAXKUBATh C
MCII0JIb30BaHUEM crienranu3upoBansoro I[10
LABVIEW, TRACE MODE nporpamMmMmHo-
anmnapaTHble KOMIUIEKCHI JUIsl POBEIEHUS HAyYHBIX
HUCCIIeq0OBaHUuN

HaBbIKK: Biaseer nporpaMMHBIMU TPOYKTaMH
LABVIEW, TRACE MODE npu peanuzanuu
yIpaBiIeHUS TEXHUYECKUMH 00bEKTaMH YIIPABICHUS.

Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII




JlucuumuirHa OTHOCUTCS K 4acTH, (POpMUPYEeMOl y4acTHUKaMH 00pa30BaTeNbHbIX OTHOLICHUN
OIIOIL.

JucuunrHza siBisercst 00s3aTeabHON

Hdns  mpomomkeHust  (QOpPMHUPOBAaHUS — 3asABJICHHBIX  KOMIIETEHIMHA  HEOOXOAMMBI  3HAHUS
HPEIIISCTBYIOINX JUCUUIUIMH: TexHu4eckas AMarHocTuka dekTpoHHbIX cpeacts  (I1K-3),
OcHOBBI yripaBiieHHs dJIeKTpoHHbIME crucTeMamu (ITK-3)

N3yuaemass AMCUUIUIMHA SBJSIETCS OCHOBOM Ml NPOAOJKEHHS (OPMHUPOBAHMS yKa3aHHBIX
KOMIIETEHIIMH B CIEAYIOLUUX JUCHUILUINHAX: AITOPUTMBI U CTpYKTYphl AaHHbIX ([1K-3); mpakTukax:
[Ipenmumomuas mnpaktuka (I1IK-3); rocymapcTBeHHOW UWTOTOBOM arrectanuu B ¢opMme:
BeinonHeHne 1 3a1uTa BBINYCKHOM KBaTMpuKkanuoHHo# padots (I1K-3)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jis popMupoBaHUS 3asBICHHBIX KOMIETEHLUH HCMONb3YIOTCS METOIO0JIOIMYECKHE TEXHOJOIMH,
peanu3yromue JeATEeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIM, IPaKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU  CTPAaTETMYECKUMHU TEXHOJOTUSAMHU SBJISIIOTCS: MCCIEAO0BATENbCKUE, JIEKIIUMOHHbBIE
3aHSTHSL, IPAKTUYECKHUE U 1a0OpaTOPHBIE 3aHSITUS

Ha poctmwkeHme KOHKPETHBIX Iiesieli OOy4eHHs HampaBiCHbl TNPUMEHSEMBbIE TaKTHYECKHE
TEXHOJIOTUH: 3a/laHusl, KJIacCUYecKas JIEKIHsL, JIEKIHUs BIBOEM, IPoOIIeMHast JICKIUS

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

7 cemecTp
BYUIH! 1 TeMbI 3aHATH Komnuectso | @opmupyemslie
4acoB KOMIIETEHINH
IIpoexTupoBanne ACY 216 [1K-3
Jlexuusa. @ynkunonanbHas cxema CAY. 4
Jlexuus. [lepcrieKTUBHBIE METOIBI YITPABICHUS. 4
Jlexuus. CtpykTpyHas cxema, coctaB u HazHaueHue ACY TII. 4
Jlexuus. CtpykTpyHas cxema, coctaB U HazHadeHne ACY 1. 4
Jlexuus. Ilepeuunas o6pabotka nanueix B ACY TII 4
Jlexuust. Bropuunas o6pabotka nanusix B ACY TIL 4
Jlexuus. Pemenue 3a/1a4 onepaTuBHOTO yIPaBJICHUS 4
IPOM3BOJICTBOM
Jlexuust. Pemenue 3a1a4 KajleHJapHOTO TUIAHUPOBAHUS 4
JlaGopatopnas pabota. beictpslit crapr TRACE MODE. Vpoxk 1. 12
Coznanue npoekta ACY 1100601 CI0KHOCTH
JlaGopatopnas pabota. beictpsiit crapr TRACE MODE. Vpoxk 2. 12
Coznmanne npoekta APM.
JlaGopatopnas pabota. beictpslit crapr TRACE MODE. Vpoxk 3. 12
Co3anue NpoeKkTa IIaBHoro skpada APM.
JlaGopatopHas pabota. beictpsiii crapr TRACE MODE. Ypok 4,5. 12
Cozmanne npoexkta ACY TII.




3amaHus U1 CAMOCTOSITEIIHOW Pa0OThI, B TOM YHUCIIE BBHITIOJTHEHUE
KYPCOBOTO MPOEKTa/padoThI

[TpopaboTKa JIEKIIMOHHOTO MaTepHualla.

CaMocTosTeIbHOE U3YUCHHE JOMOIHUTEIBHOTO MaTepraa mo
TEMaTHKE JICKIIMOHHOTO MaTepuaia.

Wzyuenue ¢pynkimonana nporpammsel TRACE MODE B
COOTBETCTBUHM C TEMATHKOW MPOBOJIUMBIX Ja0OPaTOPHBIX PadOT
Brimonnaenue kypcoBoro mpoekra o teme "Pazpadorka ACY TII B
TRACE MODE" (Tema BbI1aeTCs HHIUBHUIYAIHHO)

136
BBIIIOJIHEHME KYPCOBOI'O IIPOEKTa/paboThI 0
Wnag xonrakrHasg padora: 0
IToaroToBKa K SK3aMeHY 30
ITpoBeeHne sK3aMeHa 6

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

Uzyuenne nucuurmumnabl WHdopmalnnoHHbIe TEXHOIOTHH  MPOEKTUPOBAHUS PEKOMEHIYETCS
HA4YaTh C O3HAKOMJICHHS C pabodell MpOorpaMMOl, €€ CTPYKTYpOH M COJEp)KaHUEM pa3leiioB.
Y4eOHbI MaTepuan CTPYKTYPUPOBaH, U3YYCHHE NUCIUIUTHHBI OCYIICCTBIISCTCS B TEMAaTHYCCKOM
MOCJIEI0BATEIbHOCTH.

3aHsATHST JIEKIMOHHOTO THNA JAOT CUCTEMAaTU3UPOBAHHBIE 3HAHUSA 1O JUCHUILIMHE
WHbopMalnoHHBIE TEXHOJOTHH TMPOCKTHPOBAHUS ), KOHIEHTPUPYIOT BHHMaHHE Ha HauboJjee
CIOXKHBIX M B@XHBIX BOMpocax. Bo Bpems JEKIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTH
KOHCIICKTUPOBaHUE y4eOHOro Marepuaia; oOpamiars BHUMaHue Ha (OPMYJIUPOBKU U KAaTETOPHH,
pacKkpbIBalOlMe CYTh MPOOJIEeMBbI, SIBIEHUS WM Tpolecca; 3adUKCUPOBATh BBIBOABI H
MPaKTUYECKHE PEKOMEHIalluH.
IlogroToBka K 3aHATHAM CEMHUHAPCKOr0 THMNA BKJIYACT O3HAKOMIICHHE C IIJIAHOM
IIPaKTUYecKoro (1abopaTopHOro) 3aHATHS; pPabOTy C KOHCHEKTOM JIEKLHH, BBIIOJHEHHE
JOMAIITHETO 3afaHusi, paboTy ¢ y4eOHON M y4eOHO-METOAMYECKON IUTEpaTypoil, Hay4YHBIMH
U3JIAaHUSIMU U DIIEKTPOHHBIMH 00pa30BaTENIbHBIMH pecypcaMH, PEeKOMEHIOBAHHBIMH paboueii
MPOTPaMMOt NUCHUILINHEI (Moyst).
CopnepxaHue caMOCTOSTENbHOI PadoThl omnpenensercs padodeld NporpaMMmoN JUCHMILIMHBIL
(MOIyNsl), OUEHOYHBIMU M METOJMYECKHMMH MaTepuajlaMd, 3aJaHUsIMU U YKa3aHUSIMHU
npenogaBarens. CamocTtosTenbHas paboTa MOXET OCYIIECTBIATHCS B AyJUTOPHOM H
BHeaynuTOpHOU (popmax. DPHEKTHBHBIM CPEICTBOM OCYIIECTBICHUS CaMOCTOSTENBHON pabOTHI
SABJISIETCSL  DJICKTPOHHAsT WH(MOPMAIMOHHO-00pa3oBaTelibHAasl Cpela YHHUBEPCHUTETa, KOTOpas
obecreunBaeT JOCTYNl K O0Opa3oBaTeNbHOW TMporpamMme, pabouedl mporpaMme TUCIUATLTAHBI
(MOmyJs), K DIEKTPOHHBIM OHOTMOTEYHBIM cHUCTeMaM, MpodecCHOHANBHBIM 0a3aM [aHHBIX U
UH(HOPMAIIMOHHBIM CIIPaBOYHBIM CHUCTEMaM.
Wzyuenre aucuuiuimabl  MHGOpMAIMOHHBIE — TEXHOJIOTHH  TPOEKTUPOBAHKS )  BKJIFOYACT
BBITIOJTHCHHE KYPCOBOTO MPOEKTa (paboThi), , nabopaTopHOH paboThI
[TepuoandHOCTh TIpOBEACHMS, (POPMBI TEKYILErO KOHTPOJS YCIIEBAEMOCTH, CUCTEMA OIICHUBAHUS
xo/a OCBOEHUS JTUCHUTIINH MPEICTABIICHBI B paboueii porpamMmMe.
®opMmoii TTPOMEXKYTOUHOH arrecTanuu 1o guciuruinHe (MHQOpMaIMoHHBIE TEXHOJIOTHH
MPOCKTUPOBAHUS  SIBIIAETCS  39K3aMEH, IO KYpCOBOMY TMpoekTy (pabore)  sBisieTcs
muddepeHIIMPOBaHHBIN 3a4ET.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METONMYECKOE
OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeUeHE



KonnuectBo
3K3€MHJI$IpOB IICYAaTHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B

n/n OuoOnuoTeKe, Uin

AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetu MuTepuer
YYEBHbBIE, YYHEBHO-METOJJMYECKHWE 1 HAYUYHBIE U3JJAHU S

1. |bepman, Huxomaii BacwibeBud. ABTOMAaTH3UPOBAHHOE 58
yIpaBJI€HUE B TEXHUYECKUX cucreMax [Tekcr] : yued.
nocodue / H. B. Bepman, M. B. Ps6o. Momkap-Omna:

MapI'TV, 2005. - 128 c. ISBN 5-8158-0363-4. Dx3eMIusipsI:
Bcero 58.

2. |Ps6oB, HWrops BnagumupoBud. ABTOMAaTH3MPOBAHHBIE 50 /
uH(pOpMaIMOHHO-yITpaBisironie cucrembl [Tekcr] : yuebnoe| https://portal.volgatech.net/b
nocodbue : [mo HampaBieHHIO "YmpaBiacHue B TexHuueckux | 00kS/Riabov_avtomatizirova
cucremax"] / U. B. Ps6oB; M-Bo oOpasoBanust u Hayku Poc.|  nnie_sistemi_2015.pdf
Oenepaunu, ®PI'bOY BIIO "lloBomk. roc. TexHoa. yH-T'".

Nomkap-Ona: [IT'TY, 2015. - 199 ¢. Dx3eMmisps: Becero 0.

3. |[IesiBueHKO, T. A. ABTOMAaTH3UpPOBAaHHBIC HHPOPMAIIMOHHO-
yrpasysiionie cuctemsl ¢ npumenenneM SCADA-cuctemsi| https://e.lanbook.com/book/2
TRACE MODE [Dnextponnsiii pecypc] / IlbsBuenko T. A. 12153
Cankrt-IlerepOypr: Jlanp, 2022. - 336 c. ISBN 978-5-8114-

1885-5.

4, |Benos, Jleonun AJtexceeBuy. PannosnekTpoHuka. 10
®opmupoBaHue CTaOUIBHBIX YacTOT U cuUrHaioB [Tekcr]
yueOHuK Juist OakanaBpuara u mMaructparypsl / JI. A. benos.

2-e u31., mepepad. u gon. Mocksa: FOpaiit, 2018. - 240, [2] c.
ISBN 978-5-534-05380-7. Dx3emmusapsl: Bcero 10.
DJIEKTPOHHBIE OBPA3OBATEJIBHBIE PECYPCHI
1. |Hayunas snekrponnas oubmmoreka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snexkrponHas oudnmoreka «KubepaeHnHKa» http://cyberleninka.ru
[MPOD®ECCHUOHAJIBHBIE BA3bI JAHHBIX 1 THOOPMAILIMOHHBIE CITPABOYHBIE
CUCTEMBbI

1. |CuopaBouHo-mipaBoBas cucrema KoHcympTant+ http://www.consultant.ru

2. |Nudopmarmonno-npaBoBoii moptain ['apant http://www.garant.ru

3. [IIpodeccronanbHblie cripaBouHbIe CUCTEMBI TexaKcnepT http://www.cntd.ru

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHne

NoNe | Aynautopuu juist ipose- | [lepeuenb 0cHOBHOTO 000pYyI0BaHUS [IporpammHuoe
/Tl |AeHHs y9eOHBIX 3aHATHH, obecrnieueHne
CaMOCTOSTENIbHON pabo-
TBI ¥ TIPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluu
1. 506 (I11) JlaGopaTopHBIii npaktukym [ Microsoft Windows
"AHanorosas u mudposasi|Enterprise, CrnpaBounas
AJIEKTPOHHKA" (10),|mpaBoBast cucreMa
MexaucuuruiaapHas 1aboparopnas|"Koncynsrant — Ilmroc",
mwiarpopma B KOMILIEKTE c[Microsoft Office
anmnapaTHO-IIPOrPaAMMHBIM Standard, Arent Dr.Web,
kontposiepom NI ELVIS  II{Kommnexktr TAPAHT-




ASUS EeePC 1215N 12,1 (1),
HoytOyk ASUS K501)
T4500/2GB/320 GB/ 15.6" (1),
Kommnekt yue6HOI Mebenn (1)

Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
1 p€HICHUS OCHOBHBIX

I0JIb30BATEIbCKUX 337a4,
LABVIEW

Paznen 7. ®OPMbl KOHTPOJISI OCBOEHUA AUCHUILIMHBLI ®OHJ OLIEHOYHBIX

CPEJACTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:
- YCBOCHHUC TCOPCTUYUCCKOI'O MaTcpHraia (O6I>€M 3HaHHI>i, FJ'IY6I/IHa YCBOGHI/ISI), npeaAyCMOTPEHHOT'O

paboueil nmporpamMmoit;

- YMCHHUC wH3JlaraTb MaTcpuajl (‘IeTKOCTL, I'PAMOTHOCTb H3JIOKCHHA MaTCpuaia, TOYHOCTb H

MOJIHOTA BOCITPOU3BEICHUS YUeOHOTO MaTepHraa);

- YMCHHC IPUMCHATDH TCOPCTUUCCKUC 3HAHUS IIPU PCIICHUHU ITPAKTHICCKUX 3aJJaHuM.

[IIxana oneHUBaHUS IPEICTABICHA HUXKE.

YpoBeHb
c(OpPMHPOBAHHOCTH [kana
Kpurepun oueHnBanus
JJIEMEHTOB OLICHUBAHHUS
KOMIIETEHIINH
IToporosslii OOyuaromuiics HMeeT 3HaHHWS OCHOBHOIO MaTepuala,( yaoBIeT-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOET| BOPUTEIBHO
JOIyCKaTb ~ HETOYHOCTH B U3JIOKCHUM  MaTrepuala,
HEJOCTAaTOYHO TpaBUJIbHBIE (POPMYIUPOBKH, HCIIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUH IIPAKTUYECKUX 3aJaHUMN.
[IponBunyTteiii  |OOyuaromiuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUHU
MPaKTUYECKUX BOIPOCOB M 3ajay, BJAZeeT HEOOXOJIUMBIMU
HaBBIKAMU U IIPUEMaMH UX BBIITOITHEHUSA
Bricokuit ypoBenb |OOyuaromuiicss riay00oKO M MPOYHO YCBOMJI IPOrPaMMHBIN|  OTJIMYHO

Marepuayl, TPaMOTHO M JIOTHYECKU CTPOMHO €ro H3Jaracr,
JTa€T UCYEPIBIBAIOIINE OTBETHI HA ITOCTABJICHHBIE BOMPOCHL. B
OTBETE TECHO YBA3BIBACTCS TEOPUS C IPAKTUKOW, IPU 3TOM
oOydJaroruiics He  3aTpyIOHSETCS C  OTBETOM  IpH
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIpaBISETCA C
3aJa4amMu, BOINPOCAMH M JPYTMMU BHJAAMU TNPUMEHEHUS
3HAHWUW, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoi
JIUTEPATYpPOHl, TEPUOJUYECKUMH HW3JAHUSIMHU, MPABUIBHO
O00OCHOBBIBAET TMPHUHATHIE pEIICHHs, CBOOOAHO BIaJEeT
Pa3HOCTOPOHHUMH  HAaBBIKAMH, MPUEMaMU  BBINOJHECHUS
MPAKTUYECKUX PadoT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

TCKYHII/Iﬁ KOHTPOJIb YCIIEBACMOCTH obecreynBaeT OLCHUBAHHUE XOJda OCBOCHHA OHCHUIIINHBI

(Moaysl) M IPOU3BOJAUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO

KOHTPOJIA B COOTBCTCTBUU

C TEXHOJIOTUYECKON KapTOH TUCHMIUIMHBL. [lopsmok cocTaBiaeHUs] TEXHOJIOTMYECKOM KapThl U



QITOPUTM  TPOBEACHUS MPOIEAYypbl OLICHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4aroUIuXxcs,
HAIPaBIICHHBIX HAa OCBOCHHE 3HAHWW, yMEHWW, HABBIKOB W/ WM ONbBITA JAEATEIHHOCTH, II0
HaKOIMUTEJILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nojioxkeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTeCcTalus 00yJaromuxcs
[IpomexyTouHasi aTTecTanus oOydYarONUXCsl HANpaBlIeHA HA OIICHUBAHHUE PE3YyJbTATOB OOyUYCHUS
M0 TUCIUILIMHE (MOAYJII0) U MMPOBOJUTCS C UCIIOJBb30BaHUEM (DOHJIOB OLIEHOYHBIX CPEJICTB.

[lpumepsl THUHOBBIX KOHTPOJIBHBIX 33JaHUil W3 0a3bl (OHIA OIEHOYHBIX CPEACTB II0
00pa30BaTeNIbHON NpOrpamMme.

1. Hay4Ho uccneposatenbckme pabotbl (HUP) - 10
1. AHanus nybaukayuli no uccnedyemoli npobaeme
2. Paspabomka mexHu4yeckoao 3a0aHusa Ha HUP

3. TexHu4yeckasa No02omMoeKa rnpouszeoocmea

4. seomoeseHue u ucrnbimaHue ycmaHo804YHoU cepuu

2. ONbITHO-KOHCTPYKTOPCKME pa3paboTku (OKP)

1. MocmaHosKa Hay4YHoU npobaemebi

2. TexHUKO-3KOHOMUYecKoe 060CHOBaHUE

3. U3zomoesieHue onbimHbix 06pasyo8, ux ucneimaHue

4. CepuliHoe npou3zsodcmeo

3. MeToga HenocpeaCTBEHHOM OLEHKM — 3TO

1. Memoo uamepeHul, npu KOMOpPOM U3MepPAeMyo 8e/UYUHY CPABHUBAOM C 8eAU4UHOU,
socripouszsodumoli mepodi.

2. Memod usmepeHul, npu KOMOPOM 3HQYEHUE 8eAUYUHbI OMPedesAom HernocpedcmeeHHo no
rnokaselearowemy cpedcmsy usmepeHud.

3. Memod usmepeHul, npu KOMopPOM U3MepsAeMas 8eaU4UHA CpasHUBaemMcs ¢ 00HOPOOHOU eeanuYvuHol,
He3Ha4YumesbHO omauYarorowelica om usmepsemoli 8eaAUHUHbI, U PU KOMOPOM PA3HOCMb MeX0y 3mumu
08yMsA 8eAUHUHAMU.

4. Memod, npu KOMopPbIM U3MepPAM PA3HOCMb Mex0y UcKkomoli senuvuHol u obpaszyosoli mepod,
ucrnosb3ys cosrnadeHus OMmmMemoK Uau nepuoduYecKux cu2Hano0s.

4. MeTop, cpaBHEHMA C MepPON — 3TO

1. Memoo uamepeHul, npu KOMOPOM U3MepaeMyro 8e/UYUHY CPABHUBAIOM C 8eAUYUHOU,
socripouszsodumoli mepodi.

2. Memod usmepeHrull, Npu KOMOPOM 3HAYEHUE 8esUYUHbI 0Npedessom HernocpeodcmaeeHHo Mo



rokasslearowemy cpedcmsy usmepeHud.

3. Memod uamepeHull, npu KOMopPoOM U3MepPAeMas 8esUYUHA cpAasHUBAeMCcs ¢ 00HOPOOHOU 8eau4uHoU,
He3HaYyumenbHO omaudaroujelica om usmepsaemoli 8esaUHUHbI, U MPU KOMOPOM Pa3HOCMb MeXOY Smumu
08yMs 8eAUHUHAMU.

4. Memod, npu KOMopoMm usmMepsaom PasHocMes Mmex0y uckomol eeau4uHoli u obpasyosoli mepod,
ucrnosb3ys cosrnadeHus ommMemok Usau rnepuodu4ecKux cU2HaM08.

5. AnddepeHumanbHbin meToq, — 3TO

1. Memoo0 usmepeHull, Mpu KOMopPoOM UsMepaeMyHo 8esnU4UHY CPABHUBAOM C 8€AUYUHOU,
socripouszsodumoli mepoli.

2. Memod uamepeHul, npu KOMopPOoM 3HaYeHUe 8esIUYUHbI Orpedesnsom HernocpedcmaeHHO Mo
roKasvisarouwemy cpedcmasy usmepeHud.

3. Memod uamepeHull, npu KOMopPoOM U3MepAeMas 8esUYUHA CpA8HUBAeMCcs ¢ 00HOPOOHOU 8eauvuHoU,
He3Ha4yumesnbHO omaudarorouwelica om usmepaemoli 8eaAUYUHbI, U MPU KOMOPOM PA3HOCMb MEXOY Smumu
08ymsA 8enUYUHAMU.

4. Memod, npu KomopsiMm U3MepPAM Pa3Hocmb Mmexdy uckomol seau4uHol u obpasyosoli mepol,
ucrnosb3ys cosrnadeHus ommMemok Usau rnepuodu4ecKux CU2HAM08.

6. MeToa coBnageHunin — 310

1. Memo0 uamepeHuli, npu KOMOPOM U3MeEPAEMYHO 8eaUYUHY CPABHUBAOM C 8eAUYUHOU,
socripouszsodumoli mepoli.

2. Memod usmepeHul, npu KOMOPOM 3HaYeHUe 8esUYUHbI 0rpedeanarm HenocpedcmaeeHHoO rno
rnokasslearowemy cpedcmay usmepeHud.

3. Memod usmepeHul, Npu KOMOPOM U3MepPAEMAas 8eAU4UHA CPABHUBAEMCA ¢ 00HOPOOHOU 8eau4uHoU,
He3Ha4YumesnbHo omauYarorowelica om usmepsaemoli 8eaAUHUHSI, U MPU KOMOPOM PA3HOCMb MeX0y Smumu
08yMs senuYUHAMU.

4. Memod, npu KOmMopbIM U3MepAaom pa3HocMe mexody uckomol sesnuvuHoli u 06pa3yosoli mepol,
ucrnosb3ys cosnadeHus OMmmMemoK Usau nepuodu4ecKux cU2Ha08.

7. Onpenenntb 4acToTy AUCKPETU3ALMM NPU CAeAYHOLNX AAaHHbIX: MaKCMMasibHaA 4acToTa CNekTpa
curHana — 100 kI, KoaddUumMeHT 3anaca — 2, YNCNO0 U3MEPUTENbHBIX KaHaNoB — 8, pa3psaHOCTb — 16.

1.51,2. Mly
2. 200 Kly
3. 10 My

4. 100 My,

8. MHbOPMALMOHHO-U3MEPUTE/IbHAA CUCTEMA-ITO:

1. Cucmema mexHu4eckol Oua2HOCMUKU



2. Cucmema pacnosHasasus 0bpaszos
3. Cucmembl mexHU4YecKol OuazHOCMUKU

4. CoBOKYrNMHOCM®b (hYHKUUOHAbHO 06bEOUHEHHbIX U3MEPUMESbHbIX, 8bIYUCAUMEIbHbIX U Opyaux
8CroMo2amersibHbIX MexHUYecKux cpedcms 014 rosayYyeHus usmepumersnosHol UHGopmMmayuu, ee
npeobpazosaHus u 06pabomku ¢ yesnoto npedcmasneHus nompebumento (8 m.y. ACY), 8 mpebyemom
sude, 1U6O ABMOMAMUYECKO20 OCYW,eCmeseHUs 102U4eCcKUX hyHKYUl uamepeHus, KOHMposis,
duaezHOCMUpPOBAHUS, UOEHMUGUKAYUU.

20. Cnctema aBTOMATUYECKOro YrnpaB/ieHNA-3TO:

1. CosoKynHocmb 0b6veKkma ynpasaeHUs U ynpasasou,e2o ycmpolicmaa.
2. Cucmema pacno3sHaeasus 0bpaszos

3. Cucmembl mexHuUYecKol 0uazHOCMUKU

4. Co80KYnMHOCMb (hYHKYUOHANbHO 06e0UHEHHbIX USMEPUMEesIbHbIX, 8bI4UCAUMESbHbLIX U Opyaux
8CrIOMO2amesibHbIX MexHUYecKux cpedcma 014 osay4YeHus usmepumensHol UHgopmMmayuu, ee
npeobpazosaHusa u 06pabomku ¢ yesnoto npedcmasneHus nompebumento (8 m.y. ACY), 8 mpebyemom
sude, 1U6O ABMOMAMUYECKO20 OCYUWeCmasaeHUS 102U4eCcKUX yHKYUU uamepeHus, KOHMpOosis,
duazHOCMUpPOBAHUS, UGeHMUMUKAYUU.

[IepeyeHr BOpoCOB 1Sl NPOBEACHUS MPOMEKYTOUHON aTTECTALlUN
1. Buapl 1 meToabl U3MEPEHUN

2. M3amepuTenbHble CUTrHabl U X NpeobpasosBaHuA

3. U3mepuTesibHble CUCTEMDI:

4. CucteMbl aBTOMATUYECKOTo KOHTPOAA

5. CUCTeMbl TEXHWUYECKOWN AMArHOCTUKM

6. MoHATME 006 ynpaBieHuu.

7. MprHUMNBI aBTOMATMYECKOro ynpaBaeHuA.

8. dyHKLUMOHaNbHasA cxema CAY.

9. ABTOMaTU3MpPOBaHHble MHGOPMALMOHHO-YNPABAAOLLME CUCTEMDI.
10. MNepcneKTnBHbIE NPUHLMMbI U CUCTEMbI YIPABAEHUA.

11. ABTOMaTI/BI/IpOBaHHI)Ie CHUCTCMbI YIIPAaBJICHUA TCXHOJIOTMYCCKUMHU PO ECCaAaMU.



