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IlosicHUTEIBLHAS 3aIIHCKA

Pabouas mporpamMmma MUCHMIUIMHBI (MOAYJIS1) COCTaBICHA B COOTBETCTBUU C TPEOOBAHUSIMH
®I'OC BO 1o HanpasneHuto noarotoBku  03.03.02  @usuxa, HaANPaBIEHHOCTb
OyHnameHTanbHas Gu3MKa.

JucuummuHaa (MOAyNb) «ABTOMAaTH3alvs (U3NYECKOTO SKCICPUMEHTA» OTHOCHTCS K
yacTH, (GOpMUPYEMOM ydyaCTHHUKAMU 0Opa30BaTENbHBIX OTHOIICHUN (Oucyuniumsl no 6vl00pY
b51.B.J[B.6) 6noka qUCUMIUIMH Y4eOHOTO TUIaHa.

Jlis  OCBOEHMSI NUCUUIUIMHBI (MOIyJisi) HEOOXOAMMBbI 3HAHMS, YMEHHUS U BJaJICHUA,
c(OpMHpPOBAHHBIE B XOA€ HW3YYEHUS CIEAYIOIIUX TUCHUIUIMH U TPOXOXKACHUS TNPAKTHK:
ANIEKTPUYECTBO U MAarHETU3M, JIEKTPOTEXHUKA, paJuo(HU3uKa U JIEKTPOHUKA, 03HAKOMHUTENbHAs
IIPAKTHKA 2.

TpynoemkocTs nucuuIuiveel: 3 3.e. / 108 u.;

KOHTaKTHas pabora:

3aHSATHA JIEKIIMOHHOrO THIIa — 16 4.,

3aHATHUS CEMUHApPCKOro Tuma (cemuHapsl) — 30 4.,

KOHTPOJIb CaMOCTOSITEIbHOM paboThI — 2 .,

WHas KOHTakTHas pabora — 0,3 4.,

KOHTpOJIMpyeMasi MucbMeHHast padora — 0 4.,

CP—-3314,,

KOHTpOJIb — 26,7 4.

KirodeBbie ciioBa: SKCIIEpUMEHT, aBTOMaTH3aIus, HHTepdeiic, BUPTyaabHbIC PUOOPHI,

JATYUKUA, MUKPOKOHTPOJLIED.

1. Heau u 3a1a4u JUCHUNJIMHBI (MOAYJIsA).

enb nucuuIuivHbl (MOAYIIsl) COCTOUT B JOPMHUPOBAHUU CIIEIYIOIINUX
o011enpoecCHOHANBHBIX U TPOPECCUOHATBLHBIX KOMIIETEHIIHIA:
— CIIOCOOHOCTH MPUMEHSTH 0a30BbI€ 3HAHUS B 00/1aCTH (PU3UKO-MaTEMaTHUECKHUX U (HJIH)
€CTECTBEHHBIX HayK B cdepe cBoelt npodeccuonanshoit aesrenbaoctu (OIK-1),
— CIIOCOOHOCTB MCIIOIH30BATh CIICIAIH3HPOBAHHBIC 3HAHWS B 00J1aCTH (PU3UKH [UIsi OCBOSHHS
npodunbHbiX ¢pusnueckux quciumind (ITK-1),
— CIIOCOOHOCTH IOJIb30BATHCSI COBPEMEHHBIMHI METOZaMU 00pabOTKH, aHAIN3a U CHHTE3a
¢dusnyueckoit nHPopManuu B n30panHoi obnactu ¢pusndeckux uccnepoBanuii (I11K-5).
3aaun TUCITUTITUHBI (MOO0YJIs):

® O3HAKOMJICHHME OOydYaroIIMXCS C BO3MOXHOCTSIMH, KOTOpPBIE OTKPBIBAIOTCS IEpes
UCCIIEI0BATENSIMH, UCTIOIB3YIOIMMH aBTOMAaTH3UPOBaHHbBIE 000py/I0BaHHE U IPHUOOPHI;

e (dopMupoBaHHEe YMEHHMI M TPAKTUYECKUX HABBIKOB HCIOJB30BAHUS allapaTHBIX H
MIPOrpaMMHBIX CPEACTB aBTOMATU3ALMH 3KCIIEPUMEHTA.

Tabnuma 1. [lepeuens nmaaHUpPyeMbIX pe3ylIbTaTOB 00yUEHUS MO JUCHUILTUHE (MOAYIIO),
COOTHECEHHBIX C MHAMKATOPAMH JIOCTHKEHUSI KOMITETCHIIUH

Kovmnerennusi | UHAMKATOPBI JOCTHKEHUS Pe3yabTarsl 00yyeHus
(xom u KOMIIEeTeHIN I
HAaWMCHOBAHHE) (Ko ¥ HANMEHOBAHUE)
OIIK 1 OIIK-1.1. Ananusupyet 3Haem: OCHOBHBIE TIOJIOKEHUS TEOPUH
po0JIeMBI, IPOIIECCHI U TUTAHUPOBAHUS SKCTIEPUMEHTA, 0COOCHHOCTH
ABJICHHS B 00/1aCTH QU3KMKH, | Gpu3HIecKOro 00beKTa Kak HCTOYHHKA
HCITIOJIB3YCT Ha IIPAKTHKE MHOT'OMEPHBIX JaHHBIX, METOJbI aHAJIN3a




0a30BbIC 3HAHUS U METO/IbI
(bU3NYECKUX UCCITeTIOBAHHIA.

(U3HYECKUX MPOIIECCOB U SIBICHUIA.
Ymeem: IpUMEHSATH METOJIbI TOCTAHOBKH
(hU3MYECKOTO IKCIIEPUMEHTA,
MaTeMaTHYECKAX METOJIOB, IPUMEHSIEMbIX
MIPY IJIAHUPOBAHUH, ONTHMH3AIUN
AKCIEPUMEHTa U 00PaOOTKH MMOJTy4aeMbIX
JTAHHBIX.

Braoeem: naBbIkaMu aHanmu3a mpoodeM,
MIPOLIECCOB | SIBIICHUH B 001acTH (DPU3HKH,
MPUMEHEHHS COBPEMEHHBIX TOIXO0JIOB K
MMOCTAHOBKE (DM3MYECKOTr0 IKCIIEPHMEHTA.

OIIK-1.4. UcnionszyeT
MaTeMaTU4YeCKUi anmapatT Jis
ONMCaHUs, aHATU3a
TEOPETUYECKOI0 U
HKCIIEPUMEHTAJILHOTO
WCCJIEIOBAHUS U
MOJIEIUPOBaHUS (PUZNIECKUX
CHCTEM, SBIICHUU B
MPOIIECCOB, UCIIOJIb30BaHUS B
00yueHuu u
npohecCuOoHaTHHON
JeSITEIbHOCTH.

3Haem: OCHOBHbBIE MaTeMaTUYECKUE
METO/Ibl, TPUMEHSIEMBIX JIJII TEOPETUIECKOTO
Y 9KCIIEPHUMEHTAIBEHOTO HCCIICIOBAHUS U
MOJICIUPOBAHHS (PU3UIECKUX CUCTEM,
SIBIICHUI W TIPOLIECCOB, UCIIOJIH30BAHUS B
o0OydeHuu u npodeccruoHarIbHOMI
JeSITEIBHOCTH.

Ymeem: npuMeHATh OCHOBHBIE
MaTeMaTHU4YeCKHe METO/IbI IIPU OMMCaHUH,
aHaJIN3€ SKCIIEPUMEHTAIILHOTO
UccieI0BaHus (PU3NYECKUX CUCTEM.
Braoeem: maTemaTnueckuM annapaTom JUist
OIMCAaHUs, aHAJIN3a TEOPETUUECKOTO U
9KCIIEPUMEHTAIBLHOTO UCCIIEI0BAHUSI.

1IK 1

[1K-1.1. Pa3zpaGatbiBaet
KOHIICTIITUH, TEOPHH,
U3MEPUTENIbHBIE IPUOOPEI,
porpaMMHOe oOecrieyeHe
¥ METOJIbI B 00J1aCTH (PU3HKH
JUTSL OCBOCHHS TTPOPHITBHBIX
(U3HMYECKUX TUCIUTUTIH.

3Hnaem: BO3MOXXHOCTHU U3MEPUTEIIBHBIX
puOOPOB, TEOPETUYECKHE OCHOBBI
MOCTPOEHUS (PU3UYECKHX TaTUUKOB,
MIPOTPaAaMMHPOBAHUS C TOMOIIIBIO
KOHKPETHOT'0 IPOTPaMMHOT'0 00ecreueHusl.
Ymeem: monp30BaThCs COOTBETCTBYIOIUM
IIPOrpaMMHBIM OOecrieueHHeM 1Jist
aBTOMATHU3AIMH (PU3HMUECKOTO
IKCIEPUMEHTA.

Braodeem: HaBBIKOM MPOTPaMMHUPOBAHHUS
000py10BaHUs HA OCHOBE
MHUKPOKOHTPOJUIEPHOI TEXHUKH B
KOHKPETHOM Cpejie U Ha KOHKPETHOM SI3bIKE.

I1IK-1.2. IIpumensieT
CHeualIn3upOBaHHbIE
3HaHUA B 00JacTH (PU3UKHU
JUISL OCBOCHMS TPOPUIIBHBIX
(bu3NYECKUX TUCIUTUINH.

3naem: pu3ndecKue SBICHUS U MPOIIECCHI,
Ha OCHOBE KOTOPBIX pean3yercs pabora
CEHCOPOB M JaTYNKOB, IPUMEHSECMBIX B
ABTOMATH3AINH YKCIIEPHUMEHTA.

Ymeem: onleHMBATh U aHATM3UPOBATH
(du3nuecKre XapakTepUCTUKH CEHCOPOB U
JIATYUKOB, HEOOXOIUMBIX ISt
ABTOMATH3AINH YKCIIEPUMEHTA.
Braoeem: naBpikoM moa0opa
COOTBETCTBYIOIIETO 000PYAOBAHUS TSI
aBTOMATHU3AINH (PU3HMUECKOTO
IKCIICPUMEHTA.




IIK'5 [IK-5.1. Ucnonw3yet 3unaem: OCHOBBI TEOPHH MOO0US U

COBpPEMEHHBIE MTPUEMBI pa3MepHOCTel, aBTOMO/IETIbHOCTb.
00paboTKu HHGOPMAITUH U 0COOCHHOCTH (PHKCAITMH U CTATUCTHUYECKOM
MIPEICTABICHUS 00pabOTKH Pe3yJIbTaATOB MOJICITHPOBAHUS
OKCIEPUMEHTAIBHBIX cucteM Ha OBM, nmpuoputeT MeTo10B
JTAHHBIX. HenapaMeTpUuecKOn CTaTUCTUKH HaJ|

MapamMeTPUICCKUMH KPUTEPHSIMH,
MPEJICTaBIICHUE PE3YJIbTATOB B BUJIC
JarpamMm paccesHusl.

Vmeem: ucnonp30BaTh COBPEMECHHBIC
MPOrpaMMHEIE CPEACTBA 00PaOOTKH
WHPOPMAIIMHU U TIPEIICTABICHUS
IKCIIEPUMEHTAIBHBIX JTaHHBIX.
Bnaoeem: HaBbIKOM pabOTHI €
COBPEMEHHBIMH KOMITbIOTEPHBIMU
cpencTBamu 011 00paboTku puznyeckon
nH(OpPMAIIUY U TIPEACTABICHUS
IKCIEPUMEHTAIbHBIX JAHHBIX.

Hmoezosvimu pe3ynomamamu 00yuenust A81a10Mcs:

3HAHMA — OOIMX XapaKTEPUCTHUK MPOIeccoB cOopa, nepeaadn 1 00paboTKH JaHHBIX
SKCIIEPUMEHTA, allllapaTHBIX U MPOTPAMMHBIX CPEICTB aBTOMATH3AIMHN (PU3UUECKOTO
skcniepuMenta, LHAIT u ALIL, BO3MOXXHOCTSAMH COBPEMEHHBIX 3JIEKTPOHHBIX CPEACTB cOOpa U
00paboTku nHbOpMaInK, CTaHAAPTHRIX UHTEp(dENHCoB A Nepeaun JaHHBIX B KOMITIBIOTED,
NPUHIUIB paOOTHl 1 OCHOBHBIE CXEMBI U3MEPUTENILHBIX NPE0Opa3oBaTesieii CUTHAIOB
(1aTunKoB);

YMeHHUS — CTPOUTH MOJIENIb CUCTEMBI aBTOMATH3AIMH (PU3NIECKOTO IKCIIEPHMEHTA,
MCIIOJIb30BaTh OCHOBHBIE MTPHEMBI 00Pa0OTKHU SKCIIEPUMEHTAIBHBIX JaHHBIX, OCHOBAHHBIE Ha
KOMITBIOTEPHBIX TEXHOJOTHUSIX;

HABBIKHU — 10 TOJ00PY AATYUKOB, MO Pa3pabOTKe MPOrpaMM aBTOMATH3AIUU (PU3NIECKOTO
HKCTIIEPUMEHTA, UCTIOJIB30BAHUS U HACTPONKHU IU(POBBIX TUIAT aHAIOTO-IU(POBOTO U IIUPPO-
aHAJIOrOBOTO MpeoOpa30BaHuUs CUTHAJIOB.

2. O0beM AuCHMIIMHBI (MOAYJI51) 10 BUAAM y4eOHOH padoThI

Tabmuma 2. O0beM TUCIUTUTHHBI (MOAYJIS) 00mas Tpy10eMKocTh: 3 3.e./ 108 w.

Popma o0yueHHs Oo4vHas

Bcero Pacnipenenenue
Bunst yue6HO paboThI 4acoB 110 CEMECTpPaM B Yacax
VI
OOm1ast TpPyA0EMKOCTh TUCIUILTHBI 108
KonrtakTHas pabora:
3aHATHS JICKIIMOHHOT'O TUIIA 16 16
3aHATHS CEMUHAPCKOIO THUIA 30 30
(cemuHaphI)
KOHTPOJIb CAMOCTOSITEILHON pabOThI
MHas KOHTaKTHas paboTa 0,3 0,3
KOHTpOJIMpyeMasi MMCbMEHHas padoTa
KOHTPOJIb 26,7 26,7




CamocrositenpHas pabota (CP) 33 33

Kypconas pabora (mpoekT)

Bun npomexyTOUYHOro KOHTPOJIS IK3aMeH

3. Conep:kanue TUCHUNIMHBI (MOAYJIs1)

Tabnuna 3. Pacnpesenenue 4acoB 0 TeMaM U BUJIaM yueOHON paboThbI
dopma o0yueHus ouHas
Cemectp VI

Howmep HaumeHnoBanue pa3zaenon O0Bem B yacax

paszgena U TeM AUCLUIUINHBI (MOAYJIS) Beero | J1 | II3 | Konrp
OJIb

KCP

CP
U MHAas
pabora

1. 3agauu aBTOMATU3AIMKU YKCTIEPUMEHTOB. 6,35 2 3 1,35
OCOOEHHOCTH IKCTIEPUMEHTOB KaK
00BbeKTOB aBTOMaTu3auuu. OyHkuun
CUCTEM aBTOMATH3aI[UH SKCTICPUMEHTOB
(CAD). TpeboBaHwus1, IpeIbABISIEMbIC K
HuM. COop, 00paboTKa, TPAHCIIOPTUPOBKHU
U XpaHEHHE SKCIIEPUMEHTAIIBHBIX JIaHHBIX.
[TnanrpoBaHUE SKCIIEPUMEHTOB U
ynpasienue umu. ateprnperanus
PE3YJIBTATOB IKCIIEPUMEHTA H
npeJicTaBiIeHue ux B popme, yA0OHOU AJis
JTAJIbHEMIIIETO MCIIOJIb30BaHMS.

2. Knaccudukamms CAD. Cucrema 635 | 2| 3 1,35
ABTOMATUYECKOUN PETHCTpAINH
AKCIIEPUMEHTAIBLHOM HH(OPMAIIHH.
ABTOMaTHYECKOE TPOBEJACHUE
skcrepuMenTa. OnTUManbHOe
ABTOMATUYECKOE YIIPaBIICHUE
AKCIIEPUMEHTOM. Y HUBEPCAIIbHEIE,
MOJTYYHUBEPCAIbHEIE U
crienmanuzupoBanusie CAD. [Ipyrue
cnioco0b! knaccudukaruu CAD: 1o
MIPUHIIMITY OPTaHU3AIMH, TIO BULY
MaTeMaTHIeCKON MOJICIH, MO TUCITUTUINHE
00CITy)KMBaHUS.

3. OCHOBBI pa3pabOTKH ¥ TPUMEHEHHS CXEM 21 41 8 8
M3MEpUTENbHBIX MTpeoOpazoBaTenei
(matuukoB). JlaTuuky TeMIEpaTypsl,
ONTUYECKUE NATYNKH, TaTIYHUKU
nepeMeleHuil 1 ap. AHaI0roBo-
nudposoe npeodpazoBanue. IBM B
CUCTEME aBTOMAaTH3aLlMHU SKCIIEPUMEHTA.
CpenctBa aBTOMaTH3AINH
HEMOCPEACTBEHHO MpoIecca U3MEPEHUN:
aBTOMATUYECKOE 3a/IaHNe AJTUTEIbHOCTH
9KCIIO3ULIUHI, OTOOP PErUCTPUPYEMBIX
cOOBITHH 1O 3aJaHHOM MPOTpaMMe,




CTa6I/I.HI/I3aI_[I/I$I BHCIIHUX IMapaMCTPOB
(TemmepaTypbl, TOKa, MArHUTHOTO TOKA U
1p.) aBTOMaTHYECKUI BBIOOD MPEIEIIOB
W3MEpPEHHI.

CpenctBa aBTOMaTHUECKOM epeaaun
nH(pOpPMALIUU OT U3MEPUTEIIBHBIX
ycTrpoiicts B 9BM. Crioco0b1
npeoOpa3oBaHus HHPOPMALUH.
Crannaptasie uarepdeiicst IBM
kommbroTepa USB, Centronics u RS232B.
Tunossie HHTEPPEHCH U TPOTOKOIIBI 151
nepenauu nanubix B [1K: mapannensHbii u
nocsenoBarenbHbIi naTepdeiics:, USB-
unrepdetic, uatepdetic PCI, GPIB.
ABTOMaTH3a1Us SKCIIEpUMEHTa Ha 0a3ze
Advantech PCI-1711/1731 PCI card,
ARDUINO UNO.

20

[TporpammHbIe CpeaCTBa MOIIEPKKI
aBTOMATHU3AIHNH (PU3MIECKOTO
skcnepumenta LabVIEW. O0miue
cBeneHus. OpraHu3anus U CTPYKTypa.
Co3naHue BUPTYyalIbHBIX IPUOOPOB.
PenaktupoBanue u otnanka. Cpencrsa
rpauuecKoro OToOpaxeHusl.
OO6cmyKMBaHWE BHEITHUX YCTPOUCTB.
AHaJIOrOBBIN BBOJI-BBIBOJ. YTIPaBJICHUE
M3MEPHUTEIbHBIMUA TPUOOPAMH.

21

Hroro:

108

O\ —

30

26,7

33,3

4. CamocTosiTeibHAsI padoTa 00yJaromuxcst

Ienu camocTosITeNnbHON pabOThl — OCBOUTH T€ Pa3/ienbl JUCHUIUIMHBI, KOTOpbIE HE ObUIH
3aTPOHYTHI B TPOLECCE AYJUTOPHBIX 3aHATHH, HO TPEIyCMOTpPEHBI pabodell mporpamMmon, a
TaKXe PaclIMpUTh TPAHUIBI OTyYaeMbIX 3HAHHMM, YMEHUI M HaBBIKOB (BJIaJIeHUI) B Mpolecce
JIOTIOJIHUTEIIbHOTO M3YyYEHHMsI OTACIIBHBIX TEM, PEIUIECHUU MPAKTUYECKUX 3a7ad, MCCIIECIOBAHUS

OTACIIbHBIX BOIIPOCOB JHCHUINIMHBI C IIOMOIIBIO y‘le6HO-MeTOI[I/I‘IeCKOI71
MOATOTOBUTLHCA K 3aHATHAM JICKIIUOHHOTO U CCMUHAPCKOI'0 TUIIA.

Buowi camocmosmenvrotl pabomui:
- BBITIOJIHEHHUE JIOMAIITHUX 3aJ[aHHIA,
- MOJITOTOBKA pedepaTos;

- U3YUYCHUC OTACJIIbHBIX TEM, BOIIPOCOB, UX KOHCIICKTUPOBAHUC,
- IOATOTOBKA JOKJIAA0B IO OTACJIBHBIM BOIIPOCAM TEM,

- IOATrOTOBKaA HPGSGHTaHI/Iﬁ 10 OTACIIBHBIM BOIIPOCAM TEM,

- BBIIIOJTHCHHUEC JOMAIITHHUX KOHTPOJIBHBIX SaHaHHﬁ;

- IOATOTOBKA K 3aHATHUAM JICKIHUOHHOTO U CCMUHAPCKOI'0 TUIIA,
- IOATOTOBKA K TECKYIIUM KOHTPOJIBHBIM MCPOIIPUATHAM,

- IpyTHe BUIbI CAMOCTOATENBHOM paboThl CTYICHTOB.

JTUTEPaTYpHI,




Tabnuna 4. ConepikaHue cCaMOCTOSITENIbHON padOThl 00YJIArOIIHXCS

Ne, . Paznenst paboueit
Bun camocrositensHO# paboThI dopMa 0TYETHOCTH
/i IpOrpaMMbl
1 | BueayauropHas:

- U3y4YEHUE TEOPETUUECKOTO MATEPHAIIA 110 1-5 Koncnekr nekuuid,
KOHCIIEKTaM JICKLUI; KOHCTIEKTUPOBaHUE MUCbMEHHbIE
BOIIPOCOB, OTOBOPEHHBIX Ha JIEKIIUHU, IO OTBETHI HA
yueOHoil muTeparype; BOIIPOCHI

- BBIIIOJIHEHUE JIOMAIIHUX 3aJaHUN U
MOATOTOBKA K TAOOPATOPHBIM 3aHATHUSIM; TekcTsl 3a1aHui 1

- MOJITOTOBKA pedepaToB ISl BBICTYIUICHUS OTBETOB

Tekct pedepara,
BBICTYIUICHHE

4.1. Tunbl ceMecTPOBBIX 3aJAHMIA:

1. TloaroroBka pedepaTa u npe3eHTaMH Ha TeMy «OTnepanoHHbIE YCUIIUTEIN U CXEMBbI
npeoOpa3oBaHus 1 00pabOTKH CUTHAIOB Ha UX OCHOBEY.

2. TlogroroBka pedepara u npe3eHTauuu Ha TeMy «OCHOBbI MUKPOKOHTPOJUIEPOB U UX
IPOrPaMMUPOBAHUS.

3. IloaroToBka BBICTYIUIEHHS C Ipe3eHTauued — «DBblllonHeHWe BUpPTyalbHOU
nabopaTtopHoil pabotel B LabViewy. [lonbop oGopynoBanus, puznyeckux npruOopos
U1 IEMOHCTPALIUH.

4. TloaroroBka BBICTYIUIEHMSI C TIpe3eHTauueil — «BploJHEHHE aBTOMAaTHU3aLUU
naboparopnoit padbotsl B ARDUINOY. Ilon6op o6opynoBanusi, puznyeckux npudopos
111 IEMOHCTPALIUH.

5. TlogroroBka pedepara Ha Temy «O030p OCHOBHBIX IIIaT aHAJIOTO-IHU(PPOBOTO
peoOpa3oBaHus IEKTPUIECKUX CUTHATIOBY.

6. IlogrotoBka  pedepata Ha  Temy  «OO30p  OCHOBHBIX  16-pa3psaaHBIX
MHUKPOKOHTPOJUIEPOB.

7. TlomroroBka pedepara Ha TeMy «ANMapaTHO-IIPOTPAMMHEIE CPEJICTBA JUIsI TOCTPOCHUS
IIPOCTBIX CUCTEM aBTOMATUKH U pOOOTOTEXHUKH Arduino — Havanay.

8. AHanu3 JIOCTOMHCTB M HEJIOCTATKOB amMapaTHO-NPOIrPaMMHOIO CpEACTBa Ul
MOCTPOEHMSI TPOCTHIX CUCTEM aBTOMATHKH U poOOTOTEXHUKHU Arduino.

IIpuMmepsl 3a1aHuii AJ151 NPAKTUYECKUX 3aHATHI.
OcHoBbl cpeast LabVIEW.

Sausatue Nel

Tema: OCHOBHBIE KOMITOHEHTHI BUPTYaJIbHBIX TPUOOPOB TIporpaMmHoit cpeast LabVIEW.,
Llenv pabomur: OOBEKTHI JINLIEBON TAHETN U OJIOK-TUarpaMMbl 1 0COOEHHOCTSIX UX IPUMEHEHHUS.
Hcnonp3oBanue cripaBoyHoi cuctembl Lab VIEW nis nonyuenus nadopmaiuu 06 oObeKTax
JIMLIEBOM MaHeNT! U OJ0K-IuarpaMmel.

3adanus ona camocmosamenbHoO20 8bINOIHEHUSA:

CocraButh 1 oTi1aguTh B cpeae LabVIEW 7.0 nporpammy. BapuaHThl mpecTaBlIeHbl B
tabnure 1.

Tabauya 1 Bapuanmuol

Ne
1

[Iporpamma
3arpy3uth u3 nupekropuu Blank VI mabnon Generate and Display. PactionoxuTs Ha
JUIICBOW TTAHEIM OpTaHbl YIPABICHHUS U WHANKAIIUH, OCYIIECTBUTH ypaBienue BIL.
3arpy3uth U3 nupekropuu Blank VI mabnon Generate, Analyze and Display.
PacronioxxuTh Ha JIMIIEBOYM MAHENU OPTaHbl YIPABICHUS U HHIUKAIIUU, OCYIIIECTBUTh




yrpasiienue BII.

3arpy3uth u3 nupekropuu Blank VI mabnon Load from File and Display. Pacnionoxurs
Ha JIMLIEBOM NAHEJIM OPTraHbl YIIPABICHUS U UHIMKALIMH, OCYILECTBUTH yIipaBiicHue BIL.
3arpy3uth u3 nupekropuu Blank VI mabnon Generate and Display. PactionoxuTs Ha

4 HHHCBOﬁ MaHCIH JIOTUYCCKUEC SJICMCHTBI YIIPABJICHUSA U UHAWKAIIUU, OCYIICCTBUTDH

yrpasiienue BII.
3arpy3uth u3 aupexropun Blank VI mabnon Generate, Analyze and Display.

5 PacnonoxuTh Ha JTUIIEBOM HNAaHEIN JIOTHYSCKHUE 3JICMEHTHI YIIpaBJICHUA U UHAUKAIIUU,

OCYILECTBUTH yrpaBieHue BII.
3arpy3uth u3 nupekropuu Blank VI mabnon Load from File and Display. Pacnionoxutb

6 Ha JIPILIGBOﬁ MMaHCJIN JIOTUYCCKHUEC BJICMCHTHI YIIPABJICHUSA U UHAWUKAIIUHU, OCYIICCTBUTDH

yrnpasienue BII.
3arpy3utb u3 qupekropun Blank VI mabnon Generate and Display. Beectu B

7 nporpaMmy apupMeTH4YecKre onepalud YMHOKEHHSI U JICJIEHHUs, OCYIIECTBUTh

ynpasienue BII.
3arpy3uts u3 qupektopun Blank VI mabnon Generate, Analyze and Display. Beectu B

8 porpaMmy apuGMeTHIecKue Onepanui yMHOKEHUS U JISIICHHS, OCYIIICCTBHUTH

yrpasienue BII.
3arpy3utb u3 qupekropun Blank VI mabnon Load from File and Display. Beectu B

9  mporpamMmy apupMeTHdYecKue Onepanud yMHOKEHHS U JIEICHUs, OCYIIECTBUTD

O 00N L B~ W

ynpasienue BII.
3arpy3uts u3 qupexktopuu Blank VI mabnon Generate and Display. Beectu B
10  mporpaMMmy JIOTUYECKHUE ONEPALNH KOHBIOHKIIUY U TU3bIOHKIIUY, OCYILIECTBUTh
yrnpasiienue BII.
Koumponvnvie éonpochwi:
. OcHoBHBIEe KOMITOHEHTHI BII: G10K-1rarpaMMebl, TUTIEBON TTAHETTH, MKOHKHA U COSIMHUTEITHHON
MaHEeNH;
. JIunieBas manens Kak uHTepdeiic nonp3oparens BIL;
. brok-nuarpamMMa kak rpaduueckuii KoJ mporpamMMbl, ONpeAeTsSonuil €€ (QyHKINOHATEHOCTD;,
. [lanutpa MTHCTPYMEHTOB U €€ UCI0JIb30BaHUE AJIs CO3AaHUs U penaktupoanus BlII;
. [anutpa Controls kak UHCTPYMEHT 7Sl CO3/IaHUs JIUIIEBON TTAaHEIH;
. [lanutpa Functions kak ”HCTpYMEHT U1l CO37jaHusl OJI0K-THarpaMMBl;
. Kakue anements! BII umeroT cBoe KOHTEKCTHOE MEHIO;
. [Homours B LabVIEW — Context help (xonrekctnas cnpaska), LabVIEW Help;
. IHomomis B LabVIEW — LabVIEW Bookshelf.

3ausaTue Ne2

Tema: Co3gaHue BUPTyaIbHBIX IPUOOPOB U BUPTYaIbHBIX MoAnporpamm B cpeae LabVIEW..

Llenv pabomur: OTpaboTaTh HaBbIKU co3anus BII 1 ocHOBHBIE IpHUEMBbI peJaKTUPOBAHUSI.

[TpunoOpeTenne npakTuueckux HaBbIKOB oThaAKu BII. Co3maTh MKOHKY ¥ HACTPOUTH
COEIMHUTEIIBHYIO TTAHENb JIJIs1 BO3MOXKHOCTHU UCTonb30BaHus BII B kauectBe noanporpammel BII.
Coznars noamnporpammel BIT u3 skcnipecc-BI1. Co3znate BII, HKOHKM ¥ CO€AMHUTENIBHON TTAaHEIH
JUIs oOecTieueHusl BO3MOKHOCTH Mcnonb3oBaHus BII B kauecTBe moamporpaMmbi.

3aoanus Ons camocmosamenbHo20 8bINOIHEHU!
CocraButsb 1 oTiaautsb B cpene LabVIEW 7.0 nporpamMmy. BapuaHThl peicTaBIEHbI B

Tabimume 1.

Tabnuya 1 Bapuanmei

Ne IIporpamma

Co3spaiite BII, koTopslil cpaBHHMBaeT aBa uncia. Eciau nepBoe uncio 0osbliie Wil paBHO

1 BTOPOMY, TO JOJIPKCH BKIIIOYATHCA CBETOAUOM. I[J'I)I BBCACHUS YHUCEI UCITOJIB30BaTh

AIIEMEHTHI JIUIICBOH MaHEIH.
Cosnaiite BII, koTopsIii reHepupyeT ciaydaiHble unciia B quanazone oT «0.0» 1o «10.0»
U JICJIAT Pe3yJIbTaT Ha YMCII0, BBEICHHOE Ha JINIIEBOM naHenu. Eciu npousBoautes
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MOMBITKA JCJICHUS Ha HOJIb, JOJKEH BKIIOYAThCSI CBETOIUO/I.

Cosnaiite BII, koTOpsIii cpaBHUBAET ABa ynciia. Ecim nmepBoe 4uciio 00JbIle Wik paBHO
BTOPOMY, JOJKHO MOSIBIIATHCS MTPEIYyNPExKACHUE BUIE HAAMUCHU. J{J1s1 BBEICHHUSI YUCEI
UCIOJIb30BATh OPTraHbl YIIPaBICHHUS.

Cozpnaiite BII, koTopblil reHepupyeT citydaiiHble yncia B fuana3zoHe oT «9.0» 1o «10.0»
U ICTUT pe3yibTaT Ha YKCJIO0, BBEJICHHOE HAa JIMLEeBOM maHenu. Ecnu npousBoautcs
MOMBITKA JICJICHHUS HA HOJIb, MPOIECC BEIYMCICHHS JTOJDKEH ObITh OCTAHOBIICH.
Co3zpnaiite BII, KOTOpBIi CpaBHUBAET TPU YUCIOBBIX 3HaUCHHU. J1J19 BBEACHUS YUCEI
UCTIOJNIb30BATh HU(POBBIE FIIEMEHTHI JIUIEBOM MaHeH. VICKII0UnTh HyJIeBOI pe3ybTar
UCHOJb3YS JIOTUYECKHE AJIEMEHTHI.

Cosnaiite BII, koTophIil reHepupyeT ciaydaiHble Ynciia B quamnas3one ot «-10.0» 1o
«10.0» 1 YMHOXXHUTB Pe3yJbTaT HA YUCIIO, BBEACHHOE Ha JulleBoi nanenu. [1pu
HaJM4YUU HYJIEBOTO PE3yJIbTAaTa JIOJKEH BKIKOUAThCS CBETOAUO.

Cosnaiite BII, koTopsIii cpaBHUBaAET Tpu uncia. Eciu nepBoe unciio 60sblie Wik paBHO
BTOPOMY, TO JOJKEH BKJIFOUAThCS CBETOAMO/. Eciin BTOpOE YMCII0O MEHbBILIE TPETHETO —
BBIKJTIOUaThCs. JIJ1s1 BBEIEHUS YMCENT UCII0JIb30BaTh AJIEMEHTHI JINIIEBOW MTaHEIIH.
Cosnaiite BII, koTopsIil renepupyet ciaydaiHble unciia B quanazone ot «10.0» 1o
«100.0» 1 nenut pe3yJbTaT Ha YUCIIO0, BBEJICHHOE HA JIUIIEBOM MaHenu. Eciu
MPOU3BOJAUTCS MOMBITKA JIEJIEHUS] HAa HOJIb, POrpaMMa JI0JKHA OCTaHABIMUBATh
paborty.

Cozpaiite BII, koTopslil cpaBHHBaeT Ba uncia. Eciu nepBoe 4ncio Oombliie Wil paBHO
BTOPOMY, TO BKITIFOYAThCSl CTPEJIOUHBIN UHIWKATOP pe3yJibTaTa BhiuucieHus. s
BBEJICHHSI YHCEJT UCTIOIH30BATh IIU(PPOBBIC JIEMCHTHI.

Cozpnaiite BII, koTopsiil reHepupyeT ciiydyaiiHble yucia B quamna3zone ot «-0.01» mo
«0.09» u yMHOKaeT pe3yJbTaT Ha YUCIIO0, BBEICHHOE Ha JHIeBOi nanenu. [Ipu kaxaom
HYJIEBOM 3HAY€HUHU, OJKEH BKIIIOUAThCS CBETOIUO/.

KOHmpOﬂbele e8onpocsl.

3

4

5

6

7

8

9

10
1.
2.
3.
4.
5.
6.
7.
8.
0.

Coznanue nuieBas naHeslb ¢ TOMOIIbIO 3JIEMEHTOB YIPaBICHUS U OTOOPaKEHUS;

BBoj 1 BeIBOJ JaHHBIX B BII;

TepMuHaIbI 2JIEMEHTOB YIIPABIICHNUS;

biok-nuarpamma ys3inos;

biiok-auarpamMma TEpMHUHAIOB JAHHBIX U IIPOBOJHUKOB;

WNuctpymeHT YnpasieHue a1 KOHQUTYpUpPOBaHUS;

[lepemenienne — Kak HMHCTPYMEHT Il BBIICICHUSA, NEPEMEIICHUS W HW3MEHEHUs
pa3MepoB;

CoennHeHne — Kak coco0 CBA3bIBAHUSA 00BEKTOB OJIOK-AHarpaMMbl;

[Touck snementoB, BII u ¢pyHkumii ¢ momompto kKHonkH Search B manuTpax GyHKIUN U
3JIEMEHTOB;

10. «CromaHHBINHY» B KHOIIKA Run;
11. Otnaaka pa6otsl BII, ucnonb3oBanue pekuMa aHUMAITUU U TIOMArOBOM OTJIA/IKH.

IlepeyeHb yueOHO-MeTOANYECKOT0 O0ecTeYeHHs AJIsl CAMOCTOATEIbHOI padoThI

o0yyarmmxcs

Yuebno-memoouueckue nocobus

1. Mawmuii, A.P., Tnsues, B.b. Onepanunonnsie ycunurenu. — Maiikon: AI'Y, 2005. — 192 c.

2. LabVIEW. I[IpakTHKyM 110 OCHOBaM H3MEPUTEIbHBIX TEXHOJOTUH. YuebHoe nocodue s
BY30B [Dnekrponnsiit pecypc] / B.K. batospun, A.C. becconos, B.B. Momikun, B.®.
[Tanynosckuii. — M.: JIMK Ilpecc, 2009. - 206 c. Pexxum nocrymna:
http://biblioclub.ru/index.php?page=book&id=86106

3. Tonunbckuid, B. b. MUKpO3I€KTpOHHBIC U3MEPUTEIBbHBIE TTPe0Opa3oBaTEIN
[DnexTpoHHBIH pecypc] : yuebHoe ocobue / B. b. Tonunsckuit. - M.: BUHOM. JlaGopatopust
3Hanui, 2013. - 499 c. Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=222203
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DnekmponHvle pecypcol
1.http://www.labviewportal.eu/ru/uroki — MHTEepHET-IOpPTaN: MOATOTOBKA JJIs TTOJIH30BATENCH 110

LabVIEW.
2. http://arduino.ru/ — OdunuansHbIi cailT komnanuu Arduino

5. YueOHO-MeTOAMYECKOE 00ecniedeHne TUCHUIITHHBI (MOTYJIA)

Tabnuma 5.1. OcHOBHas aUTEpaTypa

;\i HaumenoBanwue, Onbmuorpadudaeckoe onvcanue

1 | Ukypatnuk, B. JI. I3mepenust B pu3ndeckoM 3KCIIEPUMEHTE [ DIEKTPOHHBIN pecypc] :
yueonuk / B. JI. Illkypatauk. - M.: 'opnas kuaura, 2006. - 326 ¢. 9bC PexuMm nocryra:
http://biblioclub.ru/index.php?page=book&id=83802

2 | Tyreirun B.C. OcHOBBI aBTOMAaTH3aLMKU (PU3MYECKOTO DKCIIEpuMenTa: JlaGopar.
npaktukyM. CII6.: CIIOI'TIY, 2008. 96¢. URL: https://elib.spbstu.ru/dl/1674.pdf/view

3 | Bapan, E. /1. LabVIEW FPGA. Pexonduryprupyembie H3MEpUTEIbHBIC U YIPABIISIOIINE
cuctembl [Dnexktponnsiit pecype] / E. 1. bapan. - M.: JIMK Ilpecc, 2009. - 449 c. - 978-
5-94074-494-8. IBC Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=130751

4 | Kamkapos, A.Il. JlaTuuku B 2JIGKTPOHHBIX CXE€Max: OT MPOCTOTO K cioxkHomy / A.Il.
Kamkapos. - M. : IMK Ilpecc, 2013. - 200 c. 9BC Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=259989

5 | Mypomues I.1., [lImatkoB B.H. «uTepuer Bemen: Beenenue B nporpaMMupoBaHue Ha
arduino» — CI16: Yuusepcuter UTMO, 2018. — 36 c. URL:
https://books.ifmo.ru/file/pdf/2369.pdf

6 | Hdyoxos, 1.C. Pemenune nmpakTHYecKux 3a/1a4d Ha 6a3e TEXHOJIOTUH WHTEPHETA BEIICH :
yaebHoe mocobue : [16+] / U.C. Iybokos, I1.C. Cramesckuii, 1.H. SIkoBuHa ;
HoBocubupckuii rocyjapcTBeHHBIN TeXHHUECKUN yHUBepcUTeT. — HoBOoCHOMpCK :
HoBocubupckuii rocy1apcTBeHHbIN TexHnueckuid yausepeutet, 2017. — 80 ¢. IBC
Pexxum moctyma: https://biblioclub.ru/index.php?page=book&id=576635

Tabmuia 5.2. JlonogHUTENBHAS JIUTEPATYPA
rJI\/Rl_)I HaumenoBanwue, 6ubnmorpaduyeckoe OmrcaHue

1 | LabVIEW. IIpakTHKyM IO OCHOBaM M3MEPHUTEIBHBIX TEXHOJOTHA. Y4ueOHoe mocodue ams
By30B [DnekTponHsIil pecypc] / B. K. barospun, A. C. becconos, B. B. Momkun, B. @.
[Tammynosckuii. JIMK Ilpecc, 2009. - 206 c. IBC Pexum nocrymna:
http://biblioclub.ru/index.php?page=book&id=86106

2 | I'myxos, /1. A. Texanueckue u3MepeHus u MPUOOPHI [ DIIEKTPOHHBIHN pecypc] : yueOHoe
nocobue / J1. A. I'myxoB. - Boponexx: BopoHexckasi rocy1apcTBeHHasI JIECOTEXHUYECKas
akanemus, 2009. - 251 ¢. IBC Pexum nocrymna:
http://biblioclub.ru/index.php?page=book&id=142217

3 | Hemaem cencopsl. [IpoekTsl ceHCOpHBIX ycTpoiicTB Ha 0a3e Arduino u Raspberry Pi/
Tepo Kapsunen, Kummo Kapsunen, Bumie Banrokapu M.: Bunbsimc, 2015. 440 c.

4 | Tomaneckuit, B. b. MukpoaiekTpoHHbIE H3MEpPUTEIbHBIC PE0Opa3oBaTEIIN
[DnexTpoHHBIii pecypc] : yuebHoe nmocodue / B. b. Tonmnbckuit. - M.: BUHOM.
JlabGopartopus 3nanui, 2013. - 499 c. IBC Pexum nocrymna:
http://biblioclub.ru/index.php?page=book&i1d=222203

4 | Kpacos B.1. Kommbrorepasie TexHosoruu B ¢pusuke. Yacte 5, pazaen 2. YnpasieHue

BHEIIHUMH ycTpoiicTBamu yepe3 USB — unrepdeiic / B.. Kpacos, B.JI. ITanepHsiii —
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Upkyrck: Uzn-Bo UT'Y. —2011. [DnexTpoHHBIA pecypc]
http://www.pd.isu.ru/kosm/posob.php

6 | Kpacos, B.I1. YueOHoe mocobue. Kommprorepusie TexHonoruu B pusuke Yacts 4. Co0p
U Tepefjada JaHHbIX B KOMIIBIOTEPHBIX ceTax — Mpkyrek: U3a-so UT'Y, 2009. — 111 c.
[DnexTponHsIii pecypc] http:// www.pd.isu.ru/kosm/posob.php

7. | Mamuii, A.P., Tnaues, B.b. Onepanunonnsie ycunurenu. - Maiikon: AI'Y, 2005. — 192 c.
Pexum nocryna: http://window.edu.ru/catalog/pdf2txt/770/60770/30551

8. | byteipun II., BacbkoBckas T., KaparaeB B. ABromaruzanus pu3snuecKux UcCiea0BaHUM
U DKCIEPUMEHTA: KOMIIBIOTEPHbIE U3MEPEHUS U BUPTYaJIbHbIE IPUOOPHI HA OCHOBE
LabVIEW (30 nekuuii). Bropoe uznanue. — M.: JIMK Ilpecc, 2014. — 265 c.

9. | bepeches, A.JI. PazpaboTka 1 MakeTUpOBAaHUE MUKPOIIPOLIECCOPHBIX CUCTEM : yueOHOE
nocobue / A.JI. bepecueB, M.A. bepecneB. — Taranpor : FOxHbIil denepanbHbIit
yHuBepcureT, 2016. — 108 c.

URL.: http://biblioclub.ru/index.php?page=book&id=492981

Tabmuua 5.3. Pecypcebl nHGOpMAIIMOHHO-TEJICKOMMYHHUKALIMOHHOM ceTH «HTepHeT»

No HasBanue (agpec) pecypca
n/m

1 | http://www.labviewportal.eu/ru/uroki — IHTepHET-TIOpTaT: YPOKH KaK JJII HAYMHAIOIINX
TaK ¥ JUII MPOABUHYTHIX NoJb3oBareneid LabVIEW.
http://labview.webhost.ru/ Caiit «IIporpammupoBanue B NI Labviewy.
2 | http://support.advantech.com — caiit npousBoaurens PCI —kapt, MUKPOKOHTpOILIIEPOB
JUTSL aBTOMATHU3AIUHU SKCIICPUMEHTA.
3 | http://dssp.petrsu.ru/files/tutorial/asni/index.html - Misamenkxos O.H., Auxumona A.1.
Mertonudeckoe nmocobue mo ACHU IleTpo3aBoackoro rocyaapcTBEHHOTO
YHUBEPCHUTETA.
4 | Ucnonp30BaHUE MEPCOHATBLHOTO KOMITbIOTEpA HA ypokax ¢usuku. ['ononodos A. U.,
['onono6osa E. JI., JIunrsuctuueckas rumuaszust npu TI'Y um. [lepxaBuna, r. TamO0B.
schools.techno.ru/sch1567/metodob

Tabnuma 5.4. Ilepuoanueckue u3gaHus
Ne HanmenoBanue

1. | XKypnan «Kommonents! u Texnonorum» 2010-2013 rr., [DnekTponnsiii pecypc] / CI16:
Qaitacrput. IBC  Pexum gocryna:
http://biblioclub.ru/index.php?page=book&id=137510

http://www.radio.ru/ Xypnan «Paauo»
http://www.gostinfo.ru/pages/Infizd/izmer_texn/ Xypuan «3mepurenbHas TEXHUKD)
nauka.relis.ru exxemMecsiuHbIi HayuHO-nonyJIgpHbIN KypHaI «Hayka u ZKusuby.
virlib.eunnet.net/mif (MaremaTuka, Mupopmatuka, ®uzuka) Kypuaa «MUD
Kypnaan «Ycnexu puzndeckux Hayk». www.ufn.ru

Sl B Pl Bl I

Ilepeyenb coBpeMeHHBIX MPOGeCCHOHATBHBIX 023 TAHHBIX H HHPOPMALMOHHBIX
CNPABOYHBIX CHCTEM

Ba3bl nanabix THUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

IBC «YHuBepcurerckasi 0ndanorexa onaaiin» www.biblioclub.ru

Pecypc comepxut yaeOHUKH, yaeOHBIE TTOCOOHS, MOHOTpadH, IEPHOANISCKHUE N3TaHus,
CIIPaBOYHHKH, CJIOBapH, JHIMKIONeauu. B HacTosmee Bpems BkimoudaeT Oonee 130 Thic.
HaMMEHOBaHMHU. Pexxum mocTtyma: aiist 3aperucTpUpOBaHHBIX MTOJIB30BATEIICH.

IBC AI'Y nHa mardopme amnmapaTHo-porpamMmmHoro komiuiekca OOO KAV
http://adygnet.bibliotech.ru
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Pecypc conmepxut 31eKTpOHHBIE aHAJIOTH TPYIOB mpenonaBareneit AI'Y. ObecrneunBaet
JOCTyN K HEOOXOTUMBIM Ji1 00pa30BaTeIbHOr0 Mpolecca M3laHusM. Pexxum poctyma: amns
3apEeTUCTPUPOBAHHBIX MOJIb30BATENIECH.

000 «Hayunasi jiekTpoHHasi oudanorexka» (HIb) www.elibrary.ru

Poccuiickuit nHGOpMAITMOHHO-aHATTUTUYECKUI MTOPTall B 00JaCTH HAYKH, TEXHOJIOTUU U
o0pa3oBaHus, B TOM YKCIIe 3JeKTpoHHbIe Bepcun 6osee 3900 poccuiCKUX HAyYHO-TEXHUUECKHUX
KYpPHAJIOB, U3 KOTOPBIX Oosiee 2800 KypHAIOB B OTKPHITOM JOCTYTIC.

MexayHapoaHbie 0a3bl JAHHBIX HAYYHbIX U3aHUI

Web of Science https://apps.webofknowledge.com Haykomerpudeckas pedepatuBHas 6a3a
JAHHBIX KypHaJIoB U KoHpepenuuii. Pexxum nocryna: IP anpeca ynuBepcuteTa

Scopus https://www.scopus.com/search/ — 310 Haykomerpuueckas pedepaTuBHas Oa3za
JAaHHBIX, BXojsIIas B 6a3y maHHbIX SciVerse kommanuu Elsevier. SciVerse oObenunsieT B cede
MaTepuaabl W3 KOJUICKIIMH PElEH3UPOBAHHOW muTepaTypel SciVerse Scopus, coOpaHus
MOJTHOTEKCTOBBIX cTaTteit SciVerse ScienceDirect. Pexxum noctyna: IP anpeca yHuBepcureTa.

zbMATH https://zbmath.org/ PedeparuBHas 0a3a MaHHBIX TO YHCTOH M TNPUKIAJTHON
MaTeMaTHKe.

HNuTepHeT-pecypebl oTKpBITOrO Aoctyna (Open Access)

(MudopMaimoHHO-IOUCKOBBIE (CIIPABOYHBIE) CHCTEMBI)
HNudopmanuonnas cucrema «ExmHoe OKHO JocTynma K o0pa3oBaTeJIbHBIM pecypcam
http://window.edu.ru/ Pecypc obecrieunBaer CBOOOIHBIN JOCTYIl K HWHTETPAJIHHOMY KaTaJoTy
00pa30BaTeNIbHBIX HHTEPHET-PECYPCOB, K 3JIEKTPOHHOM OHONIMOTEKE Y4eOHO-METOJUUYECKUX
MaTepHaioB Uil OO0IIero M NpOoQecCHOHATBHOTO OOpa3oBaHUs M K pecypcamM CHCTEMBI
(denepanbHbIX 00pa3oBaTEIbHBIX IOPTANOB, OOBEIUHSIET B €AWHOE HH(OPMAILMOHHOE
IPOCTPAHCTBO JIEKTPOHHBIE PECYpChl CBOOOIHOTO JIOCTYIa JUIs BCEX ypOBHEH 0Opa3oBaHUS B

Poccun.
YHuBepcurerckasi HHpopManoHHas cucrema Pocens uisrussia.msu.ru

6. O0pa3oBaTesibHbIE TEXHOJOTHU

Tabmmia 6. O6pa3oBaTeIbHBIC TEXHOJIOTUH

Ne Buabl yueOHbIX
HaunmenoBanue pasaena . OO0pa3zoBaTebHbIC TEXHOJIOTHHI
n/n 3aHATHHI
1 2 3 4

1. |3amaum aBTOMAaTH3ALUU Jlexuus 1. Jlexuus ¢ ucnoap30BaHUEM
aKcTiepuMeHTOB. OCOOEHHOCTH BHJICOMATEPHAIIOB.
IKCIIEPUMEHTOB Kak 00bEKTOB NudopmannoHso —
aBTomMaTu3anuu. OyHKINN CUCTEM KOMMYHHKAITMOHHAST TEXHOJIOTHS.
aBTOMATU3AINH YKCIIEPUMEHTOB
(CAD). TpeboBanus, Cemunap 1.
npenbsBisieMbie K HUM. COop, Pa3BepuyTas Gecena ¢
00paboTKa, TPAaHCTIOPTHUPOBKH 1 00CyXIeHIEM BOTIPOCOB.
XpaHEHHE IKCIEPUMEHTAIBHBIX CaMocTosTenpHas
nauHbIX. [[manupoBanme paborta KoncynsTupoBanue u mpoBepka
AKCIEPUMEHTOB U YIIPaBICHUE UMHU. JIOMAIITHUX 3aJlaHuH’
HNutepnperanus pe3yibTaToB MOCPEJCTBOM BJIEKTPOHHOM
SKCIIEPUMEHTA U MPEACTABICHUE UX MOYTHI.
B opme, ynoOHOM 15t
JATbHEHIIETr0 NCI0JIb30BAHUSI.

2 |Knaccuduxamus CAD. Cuctema Jlexins 2. JIex1us ¢ UCIoIb30BaHUEM
ABTOMATUYECKOUN PErHCTpAIiH BHJIEOMATEPHAJIOB.
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AKCIIEPUMEHTATLHOU HH(OPMAIIHH.
ABTOMaTHYECKOE MTPOBEICHUE
sKkcnepuMenTa. OnTuMalibHOE
ABTOMATHUYECKOE yTPABIICHHUE

WudopmannonHo —
KOMMYHHUKAI[HOHHAS TEXHOJIOTHS.

9KCIIEPUMEHTOM. Y HUBepcanbHble, |CemuHap 2. PasBepnyTas Gecena ¢
MOJTyYHUBEPCAJIbHBIE U 00Cy’KJIEHUEM BOIIPOCOB.
cnenuanuzupoanusie CAD. Jlpyrue

cniocoOrI knaccudukaruu CAD: o  |CamocTosiTenbHas | KoHCYyIbTHpOBaHKE U TTPOBEpPKa
MPUHIUITY OPTaHU3aliy, 10 BUAy  [paboTa JIOMAIIHUX 33JJaHUI
MaTeMaTHYeCKON MOJIENH, 1O MOCPEACTBOM AJIEKTPOHHOU
JUCHUILUIMHE 00CTYKUBAHMUS. IIOYTHI.

OcHoBBI pa3paboTku u npumeHenust |Jlexuuu 3 u 4. Jlexuus ¢ ucnonb30BaHUEM

CXEM H3MEPUTEITHHBIX
npeoOpaszoBaresei (JaTYNKOB).
JlaTauke TeMIepaTyphl, ONTHICCKHEC
JATYUKH, JATYUKUA TIEPEMEIICHUHN 1
1p. AHaIOTOBO-1IM(POBOE
npeobpazoBanue. IBM B cucteme
aBTOMATH3ALUU SKCIIEPUMEHTA.
CpenctBa aBTOMaTH3AINH
HEMOCPEACTBEHHO Mpoliecca
M3MEPEHUI: aBTOMaTUYECKOE
3aJlaHue JJIUTENIbHOCTH SKCIIO3ULINH,
0TOOp PETUCTPUPYEMBIX COOBITHIA O
3a/IaHHOM ITporpamme,
cTaOuIn3aius BHEIIHUX MTapaMeTpoB
(TemrepaTypsl, TOKa, MATHUTHOTO
TOKa U JIp.) aBBTOMAaTUYECKHUI BHIOOD
MPEJIET0B U3MEPEHHUIA.

Cemunap 3 u 4.

CamMocTrosTenbpHas
paborta

BHU/ICOMATEPHAIIOB.
WNudopmannonso —
KOMMYHHUKAI[HOHHASI TEXHOJIOTHSI.
TexHoorHs pa3BUTHS
KPUTHYECKOT'O MBIIIICHHS.

TexHomorny rpynmnoBbIx
JUCKYCCUU U Pa3BUTHS
KPUTHYECKOI'O0 MBILIUICHHUS.

KoHcynpTupOBanue u nposepka
JOMAIlHUX 3aJaHUN
ITOCPEICTBOM JJIEKTPOHHOU
[IOYTBI.

CpencrBa aBTOMaTHYECKOM
nepenayu MHGoOpMaIuu oT
U3MEPUTENBHBIX yCTpOiicTB B OBM.
Crnioco6s1 mpeoOpazoBaHms
uHpopmanuu. CTangapTHbIE
untepdeiicel IBM kommnprotepa
USB, Centronics u RS232B.
Tunosbie nuHTEpQENCH U TPOTOKOIBI
Ui nepenayu faHHbIX B 1IK:
MapajyIeabHbIN U
nocje10BaTeIbHbIN HHTepEHCHI,
USB-unrepdeiic, unrepdeiic PCI,
GPIB. AsToMaTu3anus
sKcrepruMenTa Ha 6aze Advantech
PCI-1711/1731 PCI card,
ARDUINO UNO.

Jleximu 5 u 6.

CemuHap 5 u 6.

CamMocTosTeabpHas
pabota

Jlexuu ¢ UCIONB30BaHUEM
BHU/ICOMATEPHATIOB.
WNudopmannonHo —
KOMMYHHUKAI[HOHHASI TEXHOJIOTHSI.

[IpoekTHas TexHOIOTHS.
AHanu3 cuTyauui u
HIMUTAINOHHBIX MOJIEIIEN.

KoHcynpTHpOBaHue u npoBepka
BBIIIOJIHEHHBIX 3aJJaHUI
ITOCPEJICTBOM BBICTYIUICHHM.

[IporpaMMHBIe cpeAcTBa MOANEPIKKI
aBTOMAaTHU3alMH (PU3NIECKOTO
skcnepumenTta LabVIEW. OGmue
cBeneHus. Opranuszanus 1
cTpykTypa. Co3ganue BUPTYaIbHBIX
npuOopoB. PegaktupoBanue u
otnaaka. Cpencta rpaguaeckoro

Jleximu 7 u 8.

Cemunap 7 u 8.

Jlexuu ¢ UCIOIb30BaHUEM
BU/ICOMATEPHAIIOB.
WudopmannonHo —
KOMMYHHUKAI[HOHHAS! TEXHOJIOTHS.

TexHonoruu pazHoypOBHEBOTO
oOydJeHwusI.
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otobpaxenwus. OOCITyKHBaHHE AHanu3 cuTyauuit u

BHEIIHUX YCTPOUCTB. AHAJIOTOBBIN HUMUTAIMOHHBIX MOJICIIEN.
BBO/I-BBIBO/I. anaBneHHe CaMOCTOHTeHLHaH
M3MEPHUTEIbHBIMU TTPUOOpPaMHU. pabora KoHcynsTupOBaHue 1 mpoBepka

BBINOJTHCHHBIX Bal[aHI/Iﬁ
IMOCPCACTBOM BBICTyrIJ'IGHPIfI.

7. MeToauvecKkne peKOMEHIANUH MO JUCUHUILIHHE (MOTYJIIO0)
MeToan4yeckne peKOMeHIAMH MPENoAABaTe/ 10

N3yuuB conepxaHue y4yeOHOM TUCLMIUIMHBL, I€J1eco00pa3HO pa3paboTaTh MaTpUILy
HaubOosee MPEANOYTUTENbHBIX METONO0B O0OydYeHHs U (GOpM CaMOCTOSATENbHONM paboThI
CTY/ICHTOB, aJICKBaTHBIX BUJIaM JIEKIIUOHHBIX U CEMUHAPCKUX 3aHATUH.

Heobxomumo mpemycMoTpeTh pa3BuTHe (OPM CaMOCTOSITEIBHOM pPabOThI, BBIBOJIS
CTYJIEHTOB K 3aBEpIICHUIO HM3yueHUs Y4eOHOW MUCUMIUIMHBI Ha €€ BBICHIMI ypoBeHb. [lo
y4eOHOMY IUIaHy MPEAYCMOTPEHO MPOBEICHUE PA3HOIO TUIIA 3aHSATHII.

[Tpu moAroTOBKE NEKIMOHHOTO MaTepHaa MmpenoiaBareib 0053aH PyKOBOJICTBOBATHCS
paboueii mporpaMMO¥ JJI JAaHHOTO HAIpaBJIeHUs MOATOTOBKU. [Ipu ureHnn nexumii
MpernoaaBaTeslb UMEET MPaBO CAMOCTOSATEIHHO BEIOUPATh POPMBI U METOIbI M3IIOKEHUS
MaTepuaia, KoTopble OyIyT criocoOCTBOBaTh KAaU€CTBEHHOMY €ro ycBoeHuto. [1pu stom
MIPENo/IaBaTellb B YCTAHOBICHHOM MOPSIKE MOMKET UCII0JIb30BaTh TEXHUUECKUE CPEJICTBA
o0ydeHus1, uMeronrecs Ha Kadeape v B yHUBEPCUTETE.

BwmecTte ¢ Tem, BCAKHII JIEKIIMOHHBIN KYpC SIBJISIETCS B OIPEACIIEHHON MEpe aBTOPCKUM,
MIPEACTABISIET COOOM TBOPUECKYIO MEepepabOTKy MaTeprasa U HEM30€KHO OTPaKAET TUIHYIO
TOUKY 3pEHUS JIEKTOpa Ha TPeIMET U METO/IbI €T0 MpernoaBaHus. B aToil cBs3u npencraBisieTcs
1es1eco00pa3HbIM MPUBECTH HEKOTOPBIE OOIINE METOANYECKHE PEKOMEHIAINH 0 TOCTPOSHHIO
JIEKIIMOHHOTO Kypca U popMaM ero npernoaBaHus.

1. [IpoBenieHue 3aHATUI C ayAUTOPUEN CTYIEHTOB SBJIETCS Iy OIMYHBIM BUJIOM
JEeSTEIILHOCTH, OMPEIEIIIONNM psifi crielupuyeckux TpeOOBaHH K MpernoiaBaTeiio:

- [IpenogaBareinb TOMKEH UMETh ONPSATHBINA BHEIIIHUM BHI,

- [IpenonaBarens 00s13aH BiIaIeTh KyJIbTYypOil peun;

- [ToBenenue npenomaBaTelns MpH JIFOOBIX CUTYAIUSAX JOJDKHO OBITh KOPPEKTHBIM H
JTOCTOMHBIM.

2. BuuMarenbHO O3HAKOMUTHCS C METOJUYECKHUMH PEKOMEHIAIUSMU, MPUBEICHHBIMU B
y4eOHOM JuTepaType Mo u3y4aeMoMy MaTepuany.

3. Tema nexuuu A0JKHA OBITH SICHO U YETKO C(OPMYJIMPOBAHA.

4. Tlepen HauamoM TOAPOOHOTO WBJOXKEHUS MaTepuana Ielecoo0pa3sHO  KpaTKo
0003Ha4YUTh, O YEM MOUJET PEUb B LIETIOM.

5. Tlman (KOHCIIEKT) JISKIIMU JODKEH OBITh 3apaHee THIATENbHO MPOJAyMaH (IpopadoTaH) ¢
TEM, 4TOOBI U3JI0KEHHE MaTepHasa ObUIO CHCTEMHBIM U CTPOTHM.

6. H3noxkeHue MOMKHO BECTHCH SICHBIM M UYETKUM S3BIKOM, (Gpa3bl U MPEIJIOKEHHUS HE
JIOJDKHBI  OBITH TEPETPY>KEHbI MPUYACTHBIMU, JI€CNIPUYACTHBIMH M APYTUMHU 000pOTaMH,
3aTPYIHSIOUIUMH BOCIIPUATHE CMBICIIA.

7. Onpenenenuss u  (QOPMYJIHUPOBKH  JIOJDKHBI ~ COOTBETCTBOBATH  COBPEMEHHBIM
MPEJICTABICHUSIM O TIPEIMETE U HE JOJDKHBI TPOTUBOPEUYUTH MPE/ICTABICHHBIM OMPEICTICHUSIM B
peKOMEeH1yeMo# yueOHO TuTepaType.

8. Hznoxxenue marepuana AOHKHO COMPOBOXKIATHCS OOPATHOM CBSI3bIO CO CIYMIATENISIMH.
Oco00 BakHBIE MECTa CIIEAYET BBIICIHUTDH MU MOBTOPUTH. HEKOTOpBIE BOMIPOCHI CONPOBOKAATH
3aIMKTOBbIBAaHHEM MaTepHaa.

9. PucyHKH, BBHINOJIHEHHBIE OT PYKHM MEJIOM WJIM MapKepoM Ha JOCKE, JTOJDKHBI OBITH
SICHBIMH U XOPOIIO BUIUMBIMH C JAIbHUX PSAZOB ayAUTOPUH.
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10.TIo BO3MOKHOCTH CIIEIYET CONPOBOXKIATh H3JIOKEHHE (YyHIAMEHTAIBHOTO MarepHasa
pUMepaMu, UMEIOIIMMU MPUKIATHOE 3HAUECHUE.

11. CrapaTbcst n30eratb HEOAHO3HAUYHOM TPAKTOBKU PACCMATPUBAEMBIX BEIMYHH: CIECTUTDH 3a
TEM, YTOOBI pa3HbI€ M0 CMBICITY BETMUMHBI 0003HAYAIIUCH [10-PA3HOMY.

12.1lpu MCHONB30BAHUM TEXHUYECKHX CPEICTB OOydeHHUs (BUACONPOECKTOPOB, CPEICTB
MYJbTUME/MA U T.I1.) AaBaTh BO3MOXKHOCTh CTY/AE€HTaM JIe/1aTh HEOOXOAUMBIE 3aIIUCH U PUCYHKH
B KOHCIIEKTax WU IIpeyCMaTpuBaTh BOZMOXKHOCTh IIPEIOCTABIICHUSI MaTepHasa B JJIEKTPOHHOM
WIN IPYyTOM BUJIE.

13. AK1IeHTUPOBAaTh BHUMAHKUE CTYACHTOB HAa TOM, KAKUE BEJINYMHBI SABJISAIOTCS BEKTOPHBIMH,
a KaKue — CKaJIIpHbIMH.

14. U3noxxeHue maTtepuana npeanodTuTenbHee Bectu B cucreme CU.

15. B KOHIIE IEKIIMM KPATKO IIOJIBECTU UTOT'H U BBIBOJIBI.

OpHolt U3 3a1a4 NpenojaBaTelis, BeAYyLIEro 3aHATUs 0 JUCHUILTUHE « ABTOMATH3AIUS
(U3UYECKOTO IKCTICPUMEHTAY, SBIISETCS BHIPAOOTKA Y CTYIEHTOB IIOHUMAHUS BAXKHOCTH H
MOJIE3HOCTH 3HAHUSI TUCIUIUIUHBI 1S podeccuoHanbHOro oopa3zoBanus. Ousnka sBiseTcs
CPE/ICTBOM pElICHUS MPUKIAAHBIX 33]1a4 U YHUBEPCATbHONM OCHOBOM ISl TEXHUYECKHUX Pa3/IeiioB
HAYKH, a TAKXKE COJACPIKUT SJIEMEHTBHI OOIIEH KyJIbTYPHI.

MeTtoaudeckast MOJIENb MPETIOaBaHUS TUCIUTUINHBI « ABTOMATH3aIUs (PU3HUECKOTO
SKCIIEPUMEHTa» OCHOBaHA HAa MPUMEHEHUH aKTUBHBIX METO/10B oOyueHus. [Ipunnunamu
OpraHu3aliK y4eOHOTO MpoLecca SIBISIOTCS:

- BBIOOP METO/IOB MpENoAaBaHus B 3aBUCUMOCTHU OT Pa3IMUHbIX (PaKTOPOB, BIMSIOIINX
Ha OpraHU3alrIo y4eOHOTO MpoIecca;

- 00beqMHEeHNE HECKOIbKUX METO/IOB B €IMHBIN MPEno1aBaTeIbCKUN MOIYJIb B LEJSIX
noBbIIeHUs 3()(HEKTUBHOCTH Mpolecca 00y4YeHus;

- aKTHBHOE y4yacTHe ciyluaTesieil B yueOHOM IpoIecCe;

- TMPOBEJIEHUE MPAKTUYECKUX 3aHATHHA, OMPEIEIIIONINX MPUOOPETEHNE HABBIKOB
pelieHus mpooIeMsl;

- TMpPHUBEICHHUE MPUMEPOB NPUMEHEHUS N3YyUAEMOT0 TEOPETUUECKOT0 MaTepuana K
pEaTbHBIM MPAKTHYECKUM CUTYAITHSIM.

[To yyeOHOMY TIaHy TIPETyCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX U JIA00PATOPHBIX
3aHATHH. JIEKITMN YUTAFOTCS C MCTIOJIb30BAaHUEM HATJISITHBIX TTOCOOMI M DJIEKTPOHHBIX
Mpe3eHTAIN, C MPUMEHEHHEM MPOOJIEMHOT0 METO/1a, CTUMYJIMPYIOIIETO MO3HABATEIBHYIO
aKTHBHOCTH. B Havasie KakJ10ro MPaKkTUYECKOTO 3aHATHS MIPENO0/1aBaTeNIb OPTaHU3yeT
MOBTOPEHHE U3YyUYEHHOI'O Ha JIEKIIUU MaTepuaja Mo KOHTPOJIbHBIM BOIIPOCAM K JaHHOMY
MPaKTUYECKOMY 3aHSITHIO, BCIOMUHAET CO CTYJCHTAaMHU MOHSATUHHBIN anmapar, OCHOBHBIE
TEXHOJIOTMH 10 TEME MPAKTUYECKOTO 3aHATHUSA.

[To ypoBHIO CIIOKHOCTH MPEAYCMATPUBAIOTCS CaMbIE Pa3TMYHbBIE BOIIPOCHI,
MpeAnoaararonue BOCIPOU3BEACHUE U 3aKPEIJIEHUE TEOPETUUECKOr0 MaTepuraa, IpPOBEPKY €ro
OCMBICIICHHUS, BOIIPOCHI HAa 0000IIeHHE, aHaTu3 U cuHTe3 U 1p. O0s3aTenbHO
MIPEeIyCMaTPUBAIOTCS KOHTPOJIbHBIE BOMPOCHI Ha MPOBEPKY YCBOCHHUSI ONPEIAECICHUIN KITIOUEBbIX
MOHSTUH, 3HAHUE OCHOBHBIX TEOPETHUUECKUX U MPAKTUYECKUX BOIIPOCOB.

Bomnpocs! 1 3ananust 1t KOHTPOJISL JOJIKHBI MO3BOJIUTH CTYAEHTaM CaMOCTOATEIbHO
OTIPENIETTUTh YPOBEHb YCBOSHHUSI y4€OHOTO MaTepuaia mo TeMe, MpeJICTaBICHHOTO B JIEKITH, Ha
MPAKTHYECKOM 3aHATUU W YKa3aHHOU y4eOHOI nmuTeparype.

Bompocs! 1151 caMOKOHTPOIISI MOTYT OBITH 3aMEHEHBI MHOTOYPOBHEBBIMU 33/TaHUSIMH.

[enb OIIEHOUHBIX CPEJCTB - ONPEACIUTh YPOBEHb YCBOCHHS MaTepHalia:

1 ypoBeHb — penpoyKTUBHBIN, TPEANOIATalOUIMNA U BOCIPOU3BEICHUE MaTepHUalia U
BBITIOJTHEHHE 3a/IaHUH TI0 00pasity;

2 YPOBEHb — PENPOIYKTUBHO-TTPAKTUYECKHM, MPEANOIAratoifil OCMBICICHUE 3HAHUW U
WX HCIIOJIb30BAHUS HA TIPAKTHKE;

3 ypOBEHb — TBOPUYECKHUI, JAIOIIMH BO3MOKHOCTh UCIIOJIB30BaTh 3HAHUS HE TOJIBKO B
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CTAaHAAPTHBIX CUTYyallUAX U U3BCCTHBIX BUAAX ACATCIBbHOCTHU, HO U B HOBBIX, PAHCC HC3HAKOMBIX.

MeToanyeckue yka3aHusi 00y4a0muMcs 10 JUCHUILTHHE

[IpodeccronanbHas moAroToBKa B COBPEMEHHBIX By3aX CTPOUTCS MO MPHUHIIMUITY «OT
TEOPUU K MPAKTHKEY, YTO co3AaeT 06a3y /it GopMHpOBaHUS YMEHUH 1 HABHIKOB HA OCHOBE
YCBOEHHUS TEOPETUUECKOro MaTepuaia. IMeHHO Mo3ToMy clieyeT 0co00e BHUMaHHUE YACIATh
KaueCTBY YCBOCHUS TEOPETUYECKOI0 MaTepurara.

Matepuan kax10i JeKIuU J0KEeH ObITh TPOpadOTaH: JOJKHBI OBITh BBIEICHBI
OTIpe/IeNIeHUs], TIOHSATHS, 3aKOHBI, TECOPEMBI U MX J0Ka3aTelbCTBa. JloKHA OBITh YCBOCHA
JIoOTHYEecKasi CBsI3b JIEMEHTOB U3yuyeHHOro Matepuana. [lone3Ho nenars onopHbIi KOHCTIEKT
Ka)XJ10M JICKLWH.

[Ipu mapannenbHO# paboTe ¢ yueOHOM TUTEpaTypoil HEOOXOAUMO KOHCIIEKTUPOBATh
npopabaTeiBacMblii MaTeprai ¢ 00s3aTeFHBIM YKa3aHHEM UCTOYHUKA HH(POpMAIIUU (aBTOD,
Ha3BaHUE yueOHHMKA, HOMEpP CTpaHHIIbl). Bce HEMOHITHBIE MOMEHTHI CeIyeT 00s13aTEIbHO
pazo0parh ¢ npernojaBaTesieM Ha 3aHATUU Wik B pamkax KCP.

[Tocrne BBIMONMHEHUS TPAKTUYECKHUX 3aJaHU, 00yJaromuiics JOHKEeH 3HaTh CTPYKTYPY
COOTBETCTBYIOIIETO MPOTrPAMMHOTO OOECIICUEHHSI, €T0 OCHOBHBIC (DYHKITUH, TPaBUIIA
MCIIOJIb30BaHUS €0 M0 Ha3HAYEHHUIO.

TexHOoJIOTHSI BRITIOTHEHUS 3aJaHI eTMHOOOpa3Ha U BKITIOYACT B ce0sl CIICIYIOIINE
STarbl:

- TEOPEeTUYECKOE YCBOEHHE MaTepuana B 00beMe JaHHBIX METOIWYCCKUX YKa3aHUH U
COOTBETCTBYIOIIUX Pa3JIeloB Kypca JEKIHU;

- mpakThyeckas padoTa (BHIMOIHEHHE 33a/IaHUi padoT);

- MOJy4YeHHe 3aJaHHusl Ha CaMOCTOSATEIbHYIO paldOTy, OCMBICICHHE €r0 U IPOBEJICHUE
HEOOXOIUMBIX TIOJITOTOBUTEILHBIX PadoT;

- BBINIOJIHEHUE 33/IaHUS C UCTIOI30BAHNEM BBIYUCIUTEILHON CUCTEMBI,

- ohopmIieHUE OTYETA;

- 3aIUTy BBIMOJHEHHON pabOTHI.

Kaxxgas mpakTudeckoe 3a/laHue pacCYMTAaHO Ha J[Ba WIH TPH ayAUTOPHBIX Yaca.

B nauane 3aHaTHs B yCTHOH (hOopMe MPOBOAUTCS KOHTPOJIb Ha JOMYCK 00YUYaIOIINUXCS K
BBITIOJTHEHHIO 3aaHus. [loce BRIMOTHeHNS 3a/1aHusl 00y4JatoNIuecs IPeIbsIBISIIOT
MIPETIOIaBaTEeII0 Pe3yIbTaThl pabOTHI, TPEICTABICHHBIE B BHUJIE PUCYHKOB, CXEM, POTPAMM,
Tabnui ¥ rpaduKoB, HHBIX 3amuceil. [IpemnogaBaTens olleHUBAET BHIMOIHEHHE PAOOTHI MO IIKaJe
ot 0 10 5 6anmnoB. 3anmMTa COCTOUT B MHIUBUIyATFHOM COOECEOBAaHUH TI0 TEOPETHUECKOUN U
MpaKTHYecKor yacTu. Ecu o0yuaronuiicst BRIMOTHUI U 3alIUTHII BCE 3aJJaHUS B TIOJTHOM
00beMe, TO MaKCUMAJIbHOE KOJTMYECTBO 0aIOB, KOTOPOE OH MOKET MOJIYIUTh, cocTaBiseT 30
0asoB.

ITong camocrosiTenbHOM pabOTON CTYJAEHTOB IMOHUMAIOT YYEOHYIO JeATEIBbHOCTH
CTYJIEHTOB, KOTOpasi OpPTraHW30BaHa TPEIOJaBaTeNsIMU, HO OCYIIECTBISIETCS CTyJIEHTOM 0e3
HETMOCPEICTBEHHOTO y4YacTHsl MPeTojiaBaTelis B y4eOHOUM ACSATENBHOCTH CTyJeHTa. Bce Buab
CaMOCTOSITENILHOM PabOTHl CTYIEHTOB MO JUCIUIUIMHE MPEACTaBIEHBI B (DOHAE OIEHOYHBIX
cpenctB. Yerkasi opraHuzaiysi caMOCTOSITENIbHON padOThl CTYy/IEHTOB jenaeT ee 3(h(HeKTUBHOM.
D10 obecrmeunBaeTcsi MPEAOCTAaBICHHEM CTyIEHTaM: Y4YeOHBIX W Y4eOHO-METOIMYECKHX
MocoOWi; TEMaTUYECKHX ITUTAHOB JIEKIIMM, MPaKTUYECKHX 3aHITHH, 0Opa3IOB KOHTPOIHHBIX
paboT, TeCTOB, KEHCOB | JIp.; MepEYHs 3HAHUN 1 YMEHUI, KOTOPHIMU OHU JTOJKHBI OBJIAJIETh TPU
W3Y4YEHUW AUCIUIUIMHBL, WH(POpMAIMKA O MPOIeAype CIadd 3adeTa M dk3ameHa u ap. OTBETHI
MPEJICTABIISIIOTCS B MUChbMEHHOW (opMe (TIeUaTHOM, HEMOCPEACTBEHHO MPEIOAaBaTeNio, WU
3JICKTPOHHOM).

CamocTosaTenpHass paboTa CTyIEHTa SIBISIETCS OCHOBHBIM CpPEICTBOM OBJAJICHUS
y4eOHBIM MaTepHajioM BO BpeMs, CBOOOJHOE OT O00S3aTeNbHBIX Y4YeOHBIX 3aHATHA. OHa
BKIIIOUAET B CeOs BBHIMOJHEHUE Pa3IMYHOTO POJa 3aJaHHii, KOTOPhIE OPUEHTUPOBAHKBI HA Oolee
rIyOOKOe YCBOGHHME Marepuajga wu3ydaemMol auctuiiuHbel. [lo  kaxmoit Teme yueOHOM
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JTUCITUTUIMHBI CTYICHTaM TIpeJyiaraeTcs epeueHb 3aJaHuil ISl CaMOCTOSTEIbHOU PabOoTHI.

K BbImonHeHuo 3amaHuil Ajisi caMOCTOSATENbHONW pabOThl MPEIbSIBISIOTCS CIEIYIOIINE
TpeOOBaHUS: 3aJaHUsl JOJDKHBI HCTONHITHCS CAMOCTOSTETBHO W TMPEACTaBISATHCS B
YCTAaHOBJICHHBIH CpPOK, a TaKXe COOTBETCTBOBATb YCTAHOBJCHHBIM TPEOOBAHUAM TIO
opopmiiennto. CTyJeHTaM CIIeIyeT: PyKOBOJCTBOBATHCS TPaAUKOM CaMOCTOSITEIBHON paboTHI,
BBIIIOJIHATh BCE IUIAHOBBIE 3a/IaHUSI, BBIJABAEMbIEC IPENOJABATENIEM [JIi CaMOCTOSATEIBHOIO
BBITIOJTHCHMSI, U Pa30MpaTh HA CEMUHAPAX M KOHCYJIBTAIMUIX HESICHBIC BOMPOCHL; MPU TIOJITOTOBKE
K DK3aMEHYy IapajjieIbHO MpopadaThiBaTh COOTBETCTBYIOLIUE TEOPETUUYECKUE U MPAKTHUUECKUE
pas3zelbl TUCHUTUTHHBI, PUKCUPYST HESCHBIE MOMEHTHI /Il UX OOCYXICHUS Ha KOHCYJBbTAIMH C
MIPENO/IaBaTEIIEM.

CamoctosTenpbHas paboTa CTYACHTOB  SIBJISETCS  OOSI3aTENIBHBIM  KOMITOHEHTOM
0o0pa3oBaTeNbHOTO IMpollecca, TaK KaKk OHa O0ecleunmBaeT 3aKperjieHHe IMOoJy4YyaeMbIX Ha
JICKIIMOHHBIX 3aHATHUAX 3HAHUU IMyTeM MPUOOPETCHHSI HABBIKOB OCMBICIICHUS M PACIIMPEHUS MX
COJIep’KaHHUs, HABBIKOB PEHICHMs aKTyalbHBIX MpoOJeM (OpMUPOBAHUSA OOILIEKYJIBTYPHBIX U
po(heCcCHOHANBHBIX KOMICTCHIINN, HAYYHO-UCCIICIOBATEILCKON JIEATeIbHOCTH, MOATOTOBKH K
ceMuHapam, J1abopaTOpHBIM paboTam, cjaue 3a4€TOB U HK3aMEHOB.

[TogroroBka K MPOMEXYTOUHOM aTTeCTAllMM BEAETCS Ha OCHOBE IOJYYEHHOTO
JEKIMOHHOTO MaTepuaja M PEKOMEHJIOBAaHHOW JIUTEpaTypbl, OCMBICICHHUS pPAaOOTHl Ha
MPaKTUYECKHUX 3aHATUSAX U CAMOCTOSATEIbHON pabOTHI.

8. O0ecneuenne 00pa3oBaTEIHLHOIO NMPOLECCA IJIA JIUI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0OB

B X0AC pcaiM3aliu AUCHUILUIMHBI UCITOJB3YKOTCA CICAYIOMUC JOITOJIHHUTCIBHBIC METO/AbL
00y4eHUs1, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TTPOMEKYTOUHOM aTTeCTAlMM 00Yy4YalOINUXCs B
3aBUCHUMOCTH OT UX WHANBUAYATbHBIX OCOOEHHOCTEH:

® IS CIIEMBIX M CAOOBUISTIHX:

- JIeKIUU O(GOPMIISIOTCS B BHUJAE 3JICKTPOHHOTO JIOKYMEHTA, IOCTYIHOTO C TTIOMOIIBIO
KOMITBIOTECPA CO CIICHUAIM3UPOBAHHBIM IIPOTrPaMMHBIM 06CCH6‘-IGHI/ICM;

- TMCbMEHHBIC 3aJ]aHHs BBINIOJHSIOTCS Ha KOMIBIOTEpE CO  CIEIUATU3UPOBAHHBIM
mporpaMMHBIM O6€CH€'—ICHI/IGM, HJIK MOT'YT OBITH 3aMEHEHDI YCTHBIM OTBETOM;,

- oOecrieunBaeTCsl MHAMBHIYaIbHOE paBHOMEPHOE OcBenieHne He MeHee 300 oke;

- JUIA BBIMIOJIHEHUS 3a/laHds TMPU HEOOXOJUMOCTH TPEAOCTABISCTCS YBEIUIHBAIOIICE
YCTPOHCTBO; BO3MOXHO TaK)KE€ MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMUNBAIOIIUX YCTPOWUCTB;

- MIMCbMEHHBIE 3aJaHUs OPOPMIISIOTCS YBEIIMYSHHBIM MIPUPTOM;

- 9K3aMEH U 3a4€T TMPOBOJIATCS B YCTHOM (DOpPME WIIM BBITIOJHSIOTCS B TUCbMEHHON (popMe Ha
KOMIIBIOTEPE.

® Ui DIYXUX U CIA00CIBIIIAIINX:

- Jekimu O(GOpPMIISIFOTCS B BHJE DSJCKTPOHHOTO JOKYMEHTa, JHOO MPEeIOCTaBISICTCS
3BYKOYCHJIMBAIOIas alaparypa HHAUBUIYalbHOTO MT0JIb30BaHuUs;

- MIMCHMEHHBIC 3aJJaHHs BBIMOJHSAIOTCS HA KOMITBIOTEPE B MUCHMEHHOM (hopMe;

- DK3aMEH W 3a4éT MNPOBOJATCA B IHCbMEHHOM (QopMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBe/ieHue B (hopMe TeCTUPOBAHUSI.

e IS JIAI] C HAPYIICHUSIMH OTIOPHO-/IBUTATEIILHOTO ammapara:

- JeKIuu O(QOPMIISIFOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TOMOIIBLIO
KOMIThIOTEpA CO CIEIMATU3UPOBAHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- TIIHMCbMCHHBIC 3aJaHUA BBIIOJHAIOTCA Ha KOMIIBIOTCPE CO CHCHHUAIM3UPOBAHHBIM
POTPaMMHBIM 00ECTICUCHHEM;

- 3K3aM€H U 3a4€T NMPOBOJATCS B YCTHOM (JOpME WM BBIMOIHAIOTCS B TUCbMEHHOU (hopMe Ha
KOMITBIOTEPE.

[Ipu HEOOXOIMMOCTH MpPEAyCMATPUBACTCS YBETUUEHUE BPEMEHHU ISl IOATOTOBKHU OTBETA.
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IIponenypa  mpoBeAeHHs  NPOMEXKYTOYHOM — arTecTauuu Uil OOydaroImmxcs
YCTaHABIMBACTCS C Y4YETOM HUX HMHIUBUAYAIbHBIX ICUXO(PHU3MUECKUX OCOOEHHOCTEH.
[TpomexyTo4yHas arTecTanust MOXKET IIPOBOIUTHCS B HECKOJIBKO HTAIlOB.

[Tpu mpoBeneHNH NPOIEAYPHl OLECHUBAHUS PE3yJIBTATOB OOyUEHHs IMpeaycMaTpuBacTCs
UCIIOJIb30BaHME TEXHUYECKHX CpEACTB, HEOOXOAMMBIX B CBA3M C HWHIMBUAYaJIbHBIMU
O0COOCHHOCTSAIMU O0YyYaroIuXcsi. DTU CPEACTBA MOTYT OBITh MPEJOCTABICHBI YHHUBEPCUTETOM,
WJIN MOTYT MCIIOJIb30BAThCSI COOCTBEHHbBIC TEXHUYECKUE CPEJCTBA.

[IpoBenenne mpoUEAYpHl OLICHWBAHHUS  PE3yJAbTaTOB  OOy4YeHHs JIOIyCKaeTcs ¢
UCIIOJIb30BaHUEM AMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOIOIHH.

ObecneunBaeTcs JAOCTyN K MHPOPMAIMOHHBIM U OMOIHOTpaduecKuM pecypcaMm B CETH
WuTepHeT s Kakaoro oOydaromierocs B (opMmax, aJalnTHPOBAHHBIX K OrPAaHUYCHUSIM HX
3JI0POBbS U BOCHIPUSATHUS HH)OPMAIIH:

® IS CIICTIBIX U CIA0OBUISIINX:

- B Ie4aTHOU (hopMe YBEIIMUECHHBIM HIPUPTOM;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B hopme ayamnodaiina.

e JUIS TUIYXHX U CIA0OCIBIIIAIINX:

- B IeyaTHou popme;

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA.

e Ui 00yYaromuxcs ¢ HApYUICHUSIMHU OMOPHO-/IBUTaTEIbHOTO arapara:
- B le4aTHOH ¢opme;

- B popMe JIEKTPOHHOTO IOKYyMEHTA;

- B hopme ayauodaiina.

VYdeOHble ayIUTOPHUH Il BCEX BUIOB KOHTAKTHON M CaMOCTOSATENBHOW pabOThHI, HAydHAS
6ubnMoTeKa M MHbIE MOMEUICHUs A OOy4YeHHUs OCHAIEHBI CIEeUATbHBIM O00OpPYJOBaHUEM U
y4eOHBIMH MECTaMHU C TEXHUYECKIMH CPEICTBAMU OO0YUCHHUSI.

9. MaTepuajibHO-TeXHHYECKOE oecTiedeHne JUCHUITHHBI (MOTYJIs)

JIeKIIMOHHbIE 3aHATUS IPOBOIATCA B Ay JUTOPUSAX, IPEJOCTABIAEMBIX JIEKAHATOM
(akynpTeTa B COOTBETCTBHH C pacnucanueM. JICKIMN COMPOBOXKAAIOTCS TIPE3EHTAIUAMH,
IPEeCTaBIsIEMbIMH Yepe3 MEIUANPOEKTOP U MHTEPAKTUBHYIO IOCKY WU TEJIEBU30pP C BBIXOJIOM
B ceTb VIHTEepHeT.

OtnenbHple  3aHATHS MPOBOJATCS B CHENMAIM3MPOBAHHBIX Jaboparopusix -
naboparopusx kadeapbl TEOPETUIECKON (PU3UKHU I JEMOHCTPAIIUN YKCIIEPUMEHTOB.
Crnenuanu3upoBaHHbIe Ja0opaTopuu - 1abopaTopun Kadeapsl TEOPeTHIECKO pu3nku
(U1 IeMOHCTpay HEOOX0IUMOT0 000PYI0BaHUs, (HOPMUPOBAHUS YMEHUN pabOTaTh C
bU3MIECKUMHU TTPUOOpaMu):
1abopaTopus METOAMKH U TEXHUKH (PU3HMUECKOTO HIKCIIEPUMEHTA;
nabopaTopus MEXaHUKU U MOJIEKYJIIpHOH (pu3ukuy;
n1abopaTopusi KOMIBIOTEPHOTO MOAETHUPOBAHNUS;
nabopaTtopus (U3NKU NOTYIPOBOIHUKOB;
Ha oTnenbHbIX 3aHATHIX HEOOXOMMBI BHICOTIPOEKTOP C SKPAHOM (MK
KOMITbIOTEPHBIH KJ1acc), 000pyJ0BaHUE 1a00paTOPHid, MUKPOKOHTPOJIEPHI U KOMITBIOTEPHI.
Jliist IpoBeieHuUst PAKTHYECKUX (J1Ta00OPaTOPHBIX) pabOT UCTIONB3YIOTCS
nporpamMMmupyemslie MUKpokoHTposiiepsl Advantech PCI-1711/1731 PCI card, Arduino Uno R3
Ha 0a3e ATmega328, mporpaMMHbBIE CPEICTBA MOACPKKH aBTOMATH3ANN (PU3HIECKOTO
skcnepumenta LabVIEW u cpena paspabotku Arduino IDE. Jlns 06paboTKu 1aHHBIX
UCTIOJNIB3YIOTCS AIeKTpoHHBIe Tabnmibl n3 maketoB MS Office (Excel) u OpenOffice (Calc). ITo

AN NI NN
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KeJaHUIO 00y4Yarolerocs Takke MOTYT IPUMEHSThCS IS 3TuX 1eneit Matlab i Maple.

KoMIiexT nuieH3noHHoro v cBOOOAHO paclpoCTPaHsIeMOoro MporpaMMHOTO
o0ecrieyeHus, B TOM YUCJIE OTEYECTBEHHOTO MPOU3BOCTBA.

[Tporpammuoe obecnieuenue [1K ayn. 32306, 329 u HOyTOYKa 111 TPE3CHTALIHINA:

JIMieH3MOHHOE MTPOrpaMMHOE 0OecrieueHue

— onepanronHas cucrema Microsoft Windows Professional 7 Russian Upgrade
Academic OPEN. Microsoft Open License No 48824880;

— oducHsbIi maket mporpamm Microsoft Office 2007 Russian Academic OPEN. Microsoft
Open License No 45084044.

CB00O0IHO-pacpoCcTpaHsieMoe MPOrpaMMHOE OOeCIIeUeHHUE:

— TeXworks - paboyas cpeqa cUCTEMbI KOMITBIOTEPHOM BEPCTKU (PU3UKO-

MaTEeMaTHYECKHUX TEKCTOB;

— Free Pascal - ynuepcanbubiii komnuisitop Pascal ¢ OTKpBITBIM HCXOIHBIM KOJIOM;

— Python (X, y) - 6ecruiaTHOe mporpaMmMHOe 0OecriedeHUE I HAYYHBIX U HHKCHEPHBIX

pa3paboTOK, YUCIICHHBIX PACYETOB;

— OpenOffice Impress makeT 0(h)UCHBIX MPUITOKCHHH.

Cpena pa3pabotku Arduino http://www.arduino.cc/en/Main/Software

HurerpupoBannas cpena pazpaborku (IDE) Atmel Studio mis co3ganus npriiokeHU
110J1 MUKPOKOHTpOJUIEPH! https://www.microchip.com/
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10. JIucT perucTpanu u3MeHeHu I

Howmep Howmepa nucros OcHoBaHue [Hara
TUTST
M3MEHEHH | o | pon AHHYIHPO [Moamucey |Pacmmdposk| Jlara |BBemeHu
P BHCCCHUA a HOIIIUCH a1
HHBIX X BaHHBIX
H3MEHEHHUS H3MEHeH
Hs
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