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IMosicuuTeanLHAA 3aNIHCKA

Pabouas mporpamma TUCIHUIUIMHBEI COCTaBleHa B cooTBeTcTBUU ¢ TpeboBanusimu GI'OC BO no
HamnpasiieHnto noarotoku (cneruanbHocTH) (PIOC 3+) 03.03.02 ®usuka, npoduns DyHIaMeH-
tanbHas pusuka (kBanudukanus (crernens) «bakamaBpy).

PIT npeacraBnser co60if COBOKYIMHOCTh TUAAKTUYECKHX MAaTEPUAIIOB, HAMIPABICHHBIX HA peaju-
3aIUI0 COACPKATEIBHBIX, METOANYECKUX U OPTraHN3aIMOHHBIX YCIOBUH MOATOTOBKH 10 HAIIPABICHUIO
noaroToBkH (crenuanbHocTH) 03.03.02 dusnka.

Pabouas mporpamma opueHTHpOBaHa Ha pean3aliio KOMIIETEHTHOCTHOTO MoAXoAa B o0yde-
HHU.
JucuurauHa OTHOCUTCS K BApUATUBHOM YaCTH TUCUHUILIMH MO BRIOOPY y4eOHOTO TJIaHa.

TpynoemkocTs quctuiuinebl: 4 3.e./ 144 4.
KOHTaKTHas paboTa:

3aHATHA JEKIMOHHOIO THna — 18 4.,
naboparopHble 3aHATHS — 18 u.,

KOHTPOJIb CAMOCTOSITEIbHON paboThl — 2 4.,
Koutponp — 26,7 u.,

UKP (unas konTaktHas padota) — 0,3 4.,
CP—-79u.

KnroueBble croBa: 3KCIIEpUMEHT, aBTOMaTU3alus, MHTepdenc, BUPTyalbHbIe TPUOOPHI, 1aT4U-
KM, MUKPOKOHTPOJLIEP.

Cocrasurens: Tisue B.b., 1.¢d.-M.H., goteHT.

1. Henu u 3a1a4u AUCHUNIMHBI (MOAYJIS)

Hesau npenogaBaHust JUCIUILIHHBL:
(dopmupoBaHre HEOOXOAMMBIX 3HAHUHN I (P PEeKTUBHON pabOTHI ¢ HPPOBBHIMHU yCTPOHCTBA-
MU U IPOTPaMMHBIMH CPEJICTBAMH aBTOMATU3AIMN (PH3HYECKOTO IKCIIEPHUMEHTA;
3agaum u3ydeHus AUCIUTUTNHBL:
® O3HAaKOMJICHHE OOYYaIOIIMXCS C BOSMOYKHOCTSMH, KOTOPBIE OTKPBIBAIOTCS TEPe UCCIe0-
BaTEJISIMHU, UCTIONIB3YIOIIMMH aBTOMAaTU3UPOBaHHbIE 000PYI0BaHHE M IPUOOPHI;
e BbIpabOTKa MPAKTHUECKUX HABBIKOB MCIOJIH30BAHMUS ANMAPATHBIX U MPOTPAMMHBIX CPEJICTB
aBTOMATHU3AIMU SKCIICPUMEHTA.

Ienu u 3aga4n TMCUMNJIMHBI B TEPMUHAX KOMIETeHIHii

B PE3YILTATE OCBOCHUA I[&HHOﬁ JAUCHUIIIMHBI CTYACHT JOJIKCH O6J'IaI[aTI) CJICAYIOIIMMU KOMIIC-
TCHIIUAMM

npogeccuonanbubiMu (IIK):

IIK-1: cmocoOHOCTBIO MCIIOJIb30BaTh CIICUAJIN3UPOBAHHBIC 3HAHUS B obnactu (1)I/ISI/IKI/I JJIA
OCBOCHU HpO(i)I/IJ'II)HBIX (1)I/I3I/IIICCKI/IX JUCLUIIIINH,

IIK-2: cnocoOHOCThIO MPOBOANUTL HayYHBIE UCCIIEAOBAaHMS B M30paHHON 001aCTH 3KCIIEPUMEH-
TaJIbHBIX M (MJIM) TEOPETUYECKUX (PU3UUECKUX MCCIIEIOBAHUM C IOMOIIBIO COBPEMEHHON MpUOOpHOIi Oa-
361 (B TOM YHCIIE CJIOXHOTO (PU3MUYECKOTr0 00OpYIOBaHUS) U MH(POPMAIMOHHBIX TEXHOJIIOTHHA C y4ETOM
OTEUECTBEHHOTO OIBITA.

IHoka3aTeaasMu KOMIIETEHIUI ABJIAIOTCH:
3HaHMA — OOIIMX XapaKTEPUCTUK MPOIECCOB cOopa, mepenadn U 0OpaboTKH JaHHBIX SKCIIEpHU-
MEHTA, allapaTHBIX U MPOTPAMMHBIX CPEJCTB aBTOMATH3aMU (u3nuecKoro skcnepumenta, LIAIL u




AIIIT, BO3MOKHOCTSIMU COBPEMEHHBIX JJIEKTPOHHBIX CPEICTB cOopa n 00paboTku nH(OpPMAIIUHY, CTaH-
JTapTHBIX UHTEep(ENCOB A Mepefaun TaHHBIX B KOMIBIOTEP, IPUHIHUIEI PAOOTHI U OCHOBHBIE CXEMBI
M3MEPHUTEIIBHBIX MTPeoOpa3oBaTesicii CHTHAIOB (JIATYHKOB);

YMEHHSl — CTPOUTH MOJIENIb CHCTEMbI aBTOMATH3aIMH (DU3HMUECKOr0 SKCIEPUMEHTA, MCIOIb30-
BaTh OCHOBHBIE MPHEMBI 00PAaOOTKH HKCIEPUMEHTAIBHBIX JaHHBIX, OCHOBAaHHBIE Ha KOMITBIOTEPHBIX
TEXHOJIOTHSIX;

HAaBBIKH — I10 pa3pabOTKe MPOrpaMM BUPTYaJIbHBIX MIPUOOPOB, HACTPONHKH U(POBIX IJIAT aHa-
J0ro-1u(poBOro U MUQPPO-aHATOTOBOTO MPEOOPa30BaAHUS CUTHAIIOB.




2. O0beM AuCHMIIMHBI (MOAYJIs1) 1O BUAAM y4eOHOMH padoThI.

Ta6muma 1. O6beM TUCHUTITUHBI 110 BUIaM y4eOHOH pabOThI
(o01mast TpyZJ0EMKOCTh B 3a4ETHBIX SUHUIIAX: 5)

Bcero Pacnpenenenue
Bunpl yueOHOi pabOTHhI 4acoB 10 CEMECTPAM

VI
OO6m1ast TpyJJOEMKOCTh AUCIUTUIHHBI 144 144
KonraktHas pabota 36 36
Jlextmm (JI) 18 18
JIaGopatopusie padotsl (JIP) u nqpyrue BUIBI ay TMTOPHBIX 18 18
3aHATHN
CamoctosrenpHas padora (CP) 79 79
KCP 2 2
KonTpons + UKP 27 27
Buzx uTOoroBoro KOHTpoJIst JIK3aMeH

3. ConepskaHue QM CHUATIINHBI

Tabmuua 2. Pacripenenenue yacoB o TeMaM M BUJaM y4eOHOM paboThI

Howmep
paszznena

HaumenoBanue pasnenon O0BeM B yacax

Y TeM JUCIUIUTHHBI (Moaynsi) | Beero JI JIP | KCP | KonTpoJb

CP

3aayn aBTOMaTHU3aIUH dKCIIe- 10 2 3
puMeHTOB. OCOOEHHOCTH HKCIIE-
PUMEHTOB KaKk 0ObEKTOB aBTOMa-
tu3anuu. yHKIuu cucTem aB-
TOMATHU3AIMH SKCIIEPUMEHTOB
(CAD). TpeboBaHus, IpeabsIB-
nsiemblie K HuM. Coop, 00padoT-
Ka, TPAHCIIOPTUPOBKH M XPaHe-
HHUE IKCTICPUMEHTAJIbHBIX JIaH-
HbIX. [ImanupoBanue >kcnepu-
MEHTOB U ylIpaBieHue umu. 1n-
TepHpeTaLys pe3yJbTaToB IKC-
TIEPUMEHTA U TIPEJICTABIICHUE UX
B (hopme, ynoOHOM 1Jist Halb-
HEWIIIEero NCMOJIb30BaHMUS.

Knaccudpuxanus CAD. Cucrema 10 2 3
aBTOMATHUYECKOW  perucTpanuu
HKCHEPUMEHTAIbHON HHpOpMa-
nuu. ABTOMaTHYECKOE IPOBEE-
HUE HKcrepuMeHTa. OnTumalb-
HOE€ aBTOMAaTHYECKOE YyIpaBJe-
HUE OKCIICPUMEHTOM. Y HUBEp-
CaJlbHbIE, NIOJIYyHUBEPCAIIbHBIE U
CrielMaIU3UPOBAHHBIE CAD.
Hpyrue crocoObl kiaccuduka-
nuu CAD: 1o npuHIUIY OpraHu-




3aIiH, 10 BUIY MaTeMaTHYECKON
MOJIETH, M0 TUCIUILUINHE O0CITy-
JKUBaHUA.

OcCHOBBI pa3pabOTKH U TPHUMECHE-
HUS CXEM U3MEPUTENbHBIX Tpe-
oOpazoBareneii (naTunkoB). [lat-
YUKW TeMIepaTypbl, ONTHYECKHE
TATYNKH, TATYUKHU TTepEeMEIICHUN
u ap. AHanoroBo-uudpoBoe
npeobpazoBanue. 9BM B cucre-
M€ aBTOMATU3AINH SKCIIEPUMEH-
ta. CpeacTBa aBTOMaTHU3AINI
HEMOCPEACTBEHHO Mpoliecca 13-
MEpEHNI: aBTOMAaTHYECKOE 3a/1a-
HUE ATUTEILHOCTH SKCIIO3UIINH,
0TOOp PETUCTPUPYEMBIX COOBI-
THM 110 3aJJaHHOU [IpOTrpamMme,
cTaOWIM3aIys BHEIIHUX Tapa-
METpPOB (TeMImepaTyphbl, TOKa,
MarHuTHOTO TOKa U JIp.) aBTOMa-
TUYECKHUI BBIOOP MpEeNioB 13-
MEpEHUN.

28

10

CpencTBa aBTOMaTUYECKOM Tie-
penauu nHGOpPMAaLUU OT U3MEPH-
TENbHBIX YCTpoiicTB B DBM.
Crioco0b1 npeobpa3zoBaHus UH-
¢dopmanuu. CtaHaapTHBIC UH-
tepdeiicel IBM kommbroTepa
USB, Centronics u RS232B.

Tunosble uHTEPENCH U TPOTO-
KOJIBI JJIs IEpEelayyl JaHHBIX B
[IK: napaynnensHbIi U TOCIEN0-
BaTeNnbHbIN HHTEpdeticel, USB-
unTepdeiic, uarepdeiic PCI,
GPIB. ABTOMaTH3amnus dKCIie-
pumenTa Ha 6a3e Advantech PCI-
1711/1731 PCI card, ARDUINO
UNO.

38

10

[IporpaMmMHbIe cpeacTBa Moj-
JEp’KKA aBTOMAaTH3aIuH PU3nde-
ckoro skcnepumenTta LabVIEW.
O6mue ceaenus. Opranuzanus
u cTpykrypa. Co3gaHue BUPTY-
aNbHBIX TPUOOPOB. PegakTupo-
BaHMe u oTiaaka. CpeacTsa rpa-
¢uueckoro orobpaxenus. O6-
CIIy’KMBaHUE BHEIIHUX YCT-
pOICTB. AHAJIOrOBBIN BBO/JI-
BBIBOJI. YTIPaBJICHHE U3MEPH-
TEJIbHBIMU PUOOpaMHU.

90

13

43

Hroro

144

18

18

27

79




IIpumepsl 1adopaTopHbIX padoT. OcHOBBI cpeabl LabVIEW.

JlabopaTopnasi padora Nel
Tema: OCHOBHBIE KOMIIOHEHTBI BUPTYaJIbHBIX MPHUOOPOB nporpaMmHoi cpeabl LabVIEW.
Lenv pabomwr: OOBEKTHI TULIEBOM MaHeNU U OJOK-AHarpaMMbl U 0COOEHHOCTSIX UX npuMeHeHusd. Mc-

MoJIb30BaHue cripaBoyHoi cuctemsl Lab VIEW mis monyuyenust uagopmaim o6 o0beKkTax JTUIEBOM
TaHEeJH 1 OJIOK-IUarpaMMBl.

3a0anus 0na camocmoamenbHo20 GblNOIHEHUSL:
CoctaButh 1 0TIAIUTH B cpeae LabVIEW 7.0 nporpammy. BapuaHnTtsl npeacTaBiensl B Tadnuue 1.

Tabauya 1 Bapuanmol
Ne [Tporpamma
1 3arpy3utb u3 aupexkropun Blank VI mabnon Generate and Display. PactionoxuTs Ha JH-
1IEBOI MMaHENW OpTaHbl YIPaBICHUS U HHIWKAIIMU, OCYIIECTBUTD yrpaBieHue BII.

3arpy3uth U3 nupexropuu Blank VI mabnon Generate, Analyze and Display. PacionoxuTb
Ha JIMIICBOM TTaHEHM OPTaHbl YIPABJICHUS ¥ WHAWKAIINU, OCYIIECTBUTH ynpasienue BIT.

3arpy3uth u3 qupekropun Blank VI mabnoun Load from File and Display. PactionoxuTs Ha
JIMIIEBOM MAHENIN OpPraHbl YIPABICHHUS U MHIUKAIMH, OCYIIECTBUTD yrpasieHue BII.

3arpy3uTh U3 qupexrtopun Blank VI mabnon Generate and Display. Pacnionoxuts Ha JH-
4  1eBOHM MaHENH JIOTUYECKHE SJIEMEHTHI yNPAaBICHUS U WHAWKAIMHU, OCYIIECTBUTH yIIpaBlie-
Hue BIL

3arpy3uth U3 nupexropuu Blank VI mabnon Generate, Analyze and Display. PacionoxuTb
5  Ha JUIEBOW MaHENW JIOTUYECKHWE DSJIEMEHTHI YINPAaBICHHS W WHAMKAIWH, OCYIIECTBUTH
yrpasiienue BII.

3arpy3uth U3 aupekropuu Blank VI mabnon Load from File and Display. Pacnonoxurs Ha
6  JUIEBOM MaHEH JIOTUYECKUE DIIEMEHTHI YIPABICHHUS W WHAMKAIWU, OCYIIECTBHTH yIpPaB-
nenue BII.

3arpy3uth u3 aupekropuu Blank VI mabnon Generate and Display. Beectu B mporpammy
apru(MeTHIECKUE OTIepalliid YMHOKEHUS U AETICHHS, OCYIIECTBUTH yrpasieHue BIL.

3arpy3utb u3 gupekrtopun Blank VI mabnon Generate, Analyze and Display. Beectu B
8  mporpammy apuMETHUECKUE ONICPAIIH YMHOKCHUS U JICJICHUS, OCYIIICCTBUTh YIIPABICHHE
BIIL.

3arpy3uth u3 nupekropuu Blank VI mabnon Load from File and Display. Beectu B mpo-

9  rpammy apudMeTHUYEeCKHE OIEepaldiil YMHOKEHHUsS U JEJCHMs, OCYLIECTBUTh YIpaBIICHUE
BIL

3arpy3uth u3 aupekropuu Blank VI mabnon Generate and Display. Beectu B mporpammy

10
JIOTHYECKHE ONEPAaly KOHBIOHKIIUU U TU3BIOHKIUH, OCYIECTBUTH yIpasieHue BIIL.
Koumponvnvie éonpochwi:

1. OcHoBHbIe KOMITIOHEHTHI BII: Oy10K-mHarpaMmel, JTUIIEBOM MMaHEIW, UKOHKH U COCAMHUTEIHPHON T1a-
HEIY;

. JIunieBas manens kak uaTepgeiic nonpzoBatens BII;

. brok-guarpamma kak rpaduyeckuii Koa mporpamMmmebl, OnpeAessomuil e€ (yHKIIMOHATBHOCTb;
. [TanuTpa HIHCTPYMEHTOB U €€ UCIOJIb30BAHUE IS CO3/IaHUs U peaakTupoBanus BII;

. ITanutpa Controls kKak UHCTPYMEHT JUIsI CO3/1aHUS JIMIIEBOU TTaHEJIH;

. ITanmuTpa Functions kKakx HHCTPYMEHT JJIs1 CO3JJaHUs OJIOK-TUarpaMMel;

. Kakue sanementsr BI1 nMeroT cBoe KOHTEKCTHOE MEHIO;

. ITomomts B LabVIEW — Context help (kontekctnas cripaska), LabVIEW Help;

00 3 N L kW




9. ITomows B LabVIEW — LabVIEW Bookshelf.

JlabopaTopHasi padora Ne2
Tema: Co3ganue BUPTyalIbHBIX TPUOOPOB M BUPTYAIBHBIX MOoANporpamm B cpene LabVIEW..

Llenv pabomwr: OtpaboTarh HaBbIKU co3nanHus BII u ocHOBHBIE ipueMsbl penaktupoBanus. [Ipro6-
peTeHne npakTUYecKux HaBbIKOB oTianku BII. Co3nath HKOHKY M HACTPOUTH COEIMHUTENBHYIO ITAHETb
JUIs BO3MOKHOCTHU ucnonb3oBanus BII B kauectBe noanporpammsl BIT. Co3nate noanporpammer BIT u3
skcnpecc-BIl. Co3znate BII, HKOHKM M COEIMHUTENBHOM MaHenu i oOecrieueHHss BO3MOXKHOCTH HUC-
nosib3oBanus BII B kauecTBe OANpOrpaMMBl.

3a0anus 0ns camocmosamensbHo20 6bINOIHEHUS:
CoctaButhb U oTnaauTh B cpeae LabVIEW 7.0 nporpammy. BapuanTtel npeacrasieHsl B Tadnuue 1.
Tabauya 1 Bapuanmuol
Ne [Iporpamma
Co3zpaiite BII, xoTopbIif cpaBHUBaeT Ba yKcia. Ecian mepBoe 4uciio O0JbIle WM PaBHO

1  BTOpOMy, TO JOJKEH BKIIFOUATHCS CBETOAMOJ. [l BBEEHUS UMCeNl MCHOJB30BaTh 3Je-
MEHTBI JINIIEBOM ITaHEIU.

Coznaiite BII, koTopslii reHepupyeT ciiydaitHbie uncia B auana3zone ot «0.0» 1o «10.0»
2 U JenuT pe3yabTaT Ha YHCIO, BBEJCHHOE Ha JIMIEeBOM nanenu. Ecnu mpousBoauTCs mo-
MBITKA JACJCHUS Ha HOJb, JOJDKEH BKIIOYATHCSI CBETOIMO/I.

Co3zpnaiite BII, koTopbIif cpaBHUBaeT /Ba yKcia. Eciau mepBoe 4uciio O0JbIle WM paBHO
3 BTOpPOMY, IOJDKHO MOSIBIIATBHCS MPEAYNPEKICHUE BUIE HAAUCHU. J[J1s1 BBEIEHUS YHUCEN HC-
[I0JIB30BAaTh OpPraHbl YIIPaBICHU.

Coznaiite BII, koTopslii reHepupyeT cllydaitHble unciia B auamna3zoHe oT «9.0» no «10.0»
4 W menuT pe3ynbTaT Ha YHCIIO, BBEJCHHOE Ha JIMIEeBOI nanenu. Ecnu mpousBoauTCS mMo-
MIBITKA JCJICHUS Ha HOJIb, IPOIECC BBIUMCICHUS IOTKEH ObITh OCTAaHOBJICH.

Coznaiite BII, koTOpbIii CpaBHUBAET TPU YMCIOBBIX 3HaUCHHUs. J1Jis1 BBEICHUS YMCEIT HC-
5  monb30BaTh MUQPOBBIC MIEMEHTHI TUIEBON MaHe . VICKIIOUNTh HyJIeBOM pe3ynbTaT uc-
II0JIb3YSl JIOTUYECKHE DIIEMEHTHI.

Coznaiite BII, koTophIit TeHEpUpYET CilydaiiHble uncia B auamna3one oT «-10.0» mo
6 «10.0» 1 yMHOXUTH pe3yNbTaT Ha YMCIIO, BBEJICHHOE Ha NUIeBOM maHenu. [Ipu Hamm-
YUY HYJIEBOTO pe3ysbTaTa J0HKEH BKIIOUAThCS CBETOAUO/.

Cosnaiite BII, koTopsiif cpaBHuBaeT Tpu uncia. Eciau nepBoe yucio Oosbliie Wil paBHO
7  BTOpPOMY, TO JOJDKEH BKIJIIOUATHCS CBETOAMOJ. Eciam BTOpO€ YMCIO MEHBIIE TPEThEro —
BBIKJIFOYATHCA. I[J'ISI BBCACHUA YHCECII NCITIOJIb30BaTh 3JICMCHTBI JII/IHCBOﬁ IIaHCIIN.

Cosznaiite BII, xoTopblii reHepupyeT ciaydaiHble ymcia B auamnazoHe oT «10.0» mo
8  «100.0» m menuT pe3ysbTaT HA YUCIIO, BBEACHHOE Ha JIMIEBOM MaHenu. Eciu nmpousBo-
JUTCA IIOIIBITKA ACJICHUA HAa HOJIb, nporpaMMa JOJI’KHA OCTaHABJIMBATh pa60Ty.

Co3zpnaiite BII, xoTopblif cpaBHUBaeT /Ba yKcna. Eciau nepBoe yucio Ooblle WM paBHO
9  BTOPOMYy, TO BKJIIOYATBHCS CTPEJIOYHBI MHAMKATOP pe3yibTara BeluuciIeHus. /g BBene-
HUSI YHUCEIT UCTIOTb30BaTh U(PPOBHIE HIEMEHTHI.

Cozpaiire BII, xoTOpblii reHepupyeT ciydaiiHble uyucia B auamnasoHe oT «-0.01» mo
10 «0.09» m yMHOKaeT pe3yabTaT Ha YKCIIO, BBEJICHHOE Ha JUIEBOM maHenu. [Ipu kaxaom
HYJIEBOM 3HAY€HUH, TOJKEH BKJIIOUATHCS CBETOIUO/.

Konumponvnvie sonpochwi:

Co3paHue nuieBast aHellb C IOMOIIBIO JIEMEHTOB YIIPaBJICHUS U OTOOpaKeHMs;
Bgoj u BeIBOJ maHHBIX B BII;

TepMuHaIBI 3JIEMEHTOB yIIPABIICHUS;

biiok-nuarpamma ysios;

bnok-nnarpaMMa TepMHUHAIOB JaHHBIX U TPOBOJHHUKOB;

WuctpymenT YpaBneHue 1t KOHQUTYpPHUPOBAHUS;
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7. Tlepemernenue — Kak MHCTPYMEHT JIJIsl BBIACIICHHUSI, IEPEMEIIICHUS U U3MEHEHUST Pa3MEPOB;

8. CoemuHeHHE — KaK CIIOCO0 CBSI3bIBAHUS OOBEKTOB OJIOK-TUArPaMMBI;

9. Tlouck snementoB, BII u ¢pyHKIMiA ¢ momMomipio KHONKK Search B manuTpax GyHKIUH U 31e-
MEHTOB;

10. «CiioMaHHBIN» BUJT KHOIKH Run;

11. Otnaaka pabotsl BII, ucnons3oBanue pexuMa aHUMAIIMU U TIOLIArOBOM OTJIAIKH.

4. CamocrosiTesibHasi paboTa 00y4arommxcst

[lenm caMOCTOSATENBEHOM PabOThl — OCBOUTH T€ pa3felibl TUCIMILIMHBI, KOTOpPBIE HE ObUTH 3a-
TPOHYTHI B TIPOIIECCE OYHBIX 3aHITUHN, HO TIPEAYCMOTPEHBI paboueii MporpaMMoii, a TAK)Ke PACHIUPHUTh
TPaHUIIBI TTOJYyYaeMbIX 3HAHUH, YMEHUH U HABBIKOB B MPOIIECCE TOTIOJIHUTEILHOTO U3YUYCHUS OT/ICIb-
HBIX TeM, PEIICHUH (PU3MUYECKUX 3a]1a4, UCCIICAOBAHMS OTACIbHBIX MPOIECCOB U SBJICHUN C TTIOMOIIBIO
y4e0HO-METOTNYECKOM JTUTEPATYPBI; MOATOTOBUTHCS K JICKITMOHHBIM U J1a00PaTOPHBIM 3aHATHSIM.
Buowi camocmosmenvrotl pabomui:

- BBITIOJIHEHHUE JIOMAIITHUX 3aaHHIA;

- MOJITOTOBKA pedeparos;

- H3yUYEHHUE OTACIBHBIX TEM, BOIIPOCOB, UX KOHCIIEKTHPOBAHWC,
- MMOATOTOBKA JIOKJIAJIOB TI0 OTICITBHBIM BOTIPOCAM TEM;

- MOATOTOBKA MPE3CHTAIUH 110 OTJCIBHBIM BOIIPOCAM TEM;

- BBITIOJIHEHHUE JIOMAITHAX KOHTPOJBHBIX 33 [aHHH;

- MOATOTOBKA K JICKIIMOHHBIM U JIA0OPATOPHBIM 3aHSTHSIM;

- MOATOTOBKA K MOJTYJIbHO-3a4€THBIM MEPOIIPHSITHSIM, SK3aMCHY

- IpyTHe BUJIbI CAMOCTOATEIbHON PabOTHI CTYEHTOB.

Tabmuua 3. Conepxannue caMOCTOSTETFHON pabOThI 00yUarOIIUXCS

Ne, Bun Paznensr pabo- | @opma oTuyeTHOCTH
n/m CaMOCTOATEIbHON Yyeu porpam-
paboThHI MBI
1 BueaynuropHas:

- UI3y4YEHUE TEOPETHYECKOr0 MaTepuaiga MmO KOH- 1-5 Koncnekr nekuui,
CIIEKTaM JICKUIMI; KOHCIIEKTUPOBAHUE BOIIPOCOB, MMCbMEHHBIE OTBE-
OTOBOPEHHBIX Ha JIEKIIMU, 10 y4eOHOU nurepa- ThI Ha BOIIPOCHI
TypeE,

- BBIIIOJIHEHME JOMAIIHUX 3aJaHUH U IIOATOTOBKA TekcTel 3amaHuil U
K 71a00PaTOPHBIM 3aHSATHUSIM; OTBETOB

- MOJITOTOBKA pedepaToB /sl BHICTYTUICHUS Tekcr pedepara,

BBICTYIUICHHE

4.1. TeMbl ceMeCTPOBBIX 3aJaHU I

1. ToxroroBka pedepara Ha TeMy «OnepalMiOHHbBIE YCHIIUTENN U CXEMBbI peoOpa3oBaHUs U
00pabOTKN CUTHAJIOB Ha UX OCHOBEY.

2. TloaroroBka pedepata Ha TeMy «OCHOBBI MUKPOKOHTPOJUIEPOB M UX MPOTPAMMHUPOBAHHUS.
3. TloaroTtoBka BBICTYIUICHHS C Tpe3eHTanueld — «BhimogHeHne BUPTyanbHOU J1TaOOpaTOpHOU
pabotsl B LabViewy. ITog6op o6opynoBanusi, pusnueckux npruOOpOB AJIsl IEMOHCTPALIUH.

4. TloaroroBka BBICTYIUICHHS C TIpe3eHTalMel — « BeImoHeHne aBToMaTH3aluy 1abopaTopHOi
pabdotsl B ARDUINO». ITon6op o6opyaoBanusi, pu3ndecKux NpudbOpoB ISl JEMOHCTPAIHH.




5. TloaroroBka pedepara Ha TeMy «O030p OCHOBHBIX IUIAT aHAJIOTO-IIH(POBOTO Mpeodpa3oBa-
HUS DJICKTPUYECKUX CUTHAJIOBY.

6. IloaroroBka pedepara Ha Temy «O030p OCHOBHBIX 16-pa3psAHBIX MUKPOKOHTPOJIIIEPOBY.

7. TloaroroBka pedepara Ha TEMy «ANIapaTHO-IPOrPaMMHBIE CPEACTBA ISl IOCTPOSHHS TIPO-
CTBIX CUCTEM aBTOMATHKH U POOOTOTEXHUKM Arduino — Hadamay.

8. AHanu3 JOCTOMHCTB M HEIOCTATKOB allapaTHO-TIPOTPAaMMHOTO CPEICTBA JUIsl OCTPOCHHS
MPOCTHIX CHCTEM aBTOMATHKH U poOOTOTeXHUKH Arduino.

4.2. IlepeyeHb y4eOHO-METOAUYECKOT0 00eceYyeHusl AJIsl CAMOCTOATEIbHON padoThl 00y-
YaOIUXCH

Yuebno-memoouueckue nocobus

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

2. LabVIEW. [IpakTHKyM 110 OCHOBaM M3MEPHUTEIBHBIX TEXHOJOTHI. YueOHOe TTocoOue [Tt By30B
[Onextponnslif pecypc] / B.K. barospun, A.C. becconos, B.B. Momikun, B.®. Ilanynosckuil. — M.:
JMK Ilpecc, 2009. - 206 c. Pexxum noctymna: http://biblioclub.ru/index.php?page=book&id=86106

3. Tonunbckuii, B. b. Mukpo3iaekTpoHHbIE U3MEpPUTEIbHBIE TPeoOpa3oBaTeny [ DIEKTPOHHBIN pe-
cypc] : yaebHoe ocooue / B. b. Tormunbckuii. - M.: BUHOM. JlaGopaTtopus 3uanuii, 2013. - 499 c.
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=222203

DnexmponHwle pecypcol

2. http://www.labviewportal.eu/ru/uroki — MIHTepHeT-mopTan: MOArOTOBKA AJSl MOJIB30BaTENeH MO
LabVIEW.

CoBpeMmeHHbIe TpodeccoHalIbHbIE 6a3bl M HH(POPMALIMOHHbIE CIIPABOYHBIE CUCTEMBI:

- OBC «YHuBepcurerckas oubimoreka oHnaitn» www.biblioclub.ru;

- OBC AI'Y wna mnarpopMme ammapaTHO-porpaMMHoro kommuiekca OOO KOV
http://adygnet.bibliotech.ru;

- ®I'BY «Poccuiickas rocygapcTBeHHas oubnnorekay http://dvs.rsl.ru;

- OO0 «Hayunas snmektponHas ounbanoreka» (HOb) www.elibrary.ru;

- OBC «Jlanp» www.e.lanbook.com;

- Poccwmiickas rocynapcteennas ouonmoreka (PI'b), r. Mocksa;

- bubnuoreka Poccuiickoit akanemun Hayk (PAH), r. Mocksa;

- bubmmoteka no ecrecrBennsiM Haykam PAH (BEH PAH), r. Mockaa;

- Hayunas 6ubanorexa MockoBckoro rocynapcrseHHoro ynusepcutera (MI'Y) um. M.B. Jlomo-
HOCOBA;

- Bcé o dusuke;

- JIekropuii @usrexa — BUACONEKIINH.

5. YyeOHO-MeTOAMYIECKOE 00€ecTIeueHHe TUCIUIIINHBI

Tabnuua 4. OcHoBHas IUTEpaTypa

HaumenoBanue, Oubnuorpapuieckoe onrucanue

1 | ObC YuuBepcurerckue oubnuorexu onnaiit. llkyparuuk, B. JI. U3mepenus B puznueckom
AKCTIEpUMEHTE [ DNeKTpoHHBIN pecypc] : yueOnuk / B. JI. llIkyparauk. - M.: ['opHas kHura,
2006. - 326 c. Pexxum poctyma: http://biblioclub.ru/index.php?page=book&id=83802

2 | Tyreirun B.C. OcHOBBI aBTOMaTH3aIUU (PH3HUECKOTO SKCIepuMenTa: JIaGopaT. MPaKTHKyM.
CII6.: CIIOI'TIY, 2008. 96¢. URL: https://elib.spbstu.ru/dl/1674.pdf/view

3 | ObC Yuuepcurerckue oubmuorexu ownadH. bapan, E. JI. LabVIEW FPGA. Pekondury-
pUpyeMble U3MEPUTEILHBIE U YIIPaBIIomue cucteMsl [ DnexkTpornsiid pecype] / E. /1. ba-
pan. - M.: IMK Ilpecc, 2009. - 449 c. - 978-5-94074-494-8. Pexxum noctymna:
http://biblioclub.ru/index.php?page=book&id=130751

4 | OBbC YnuBepcuterckue 6ubnuorexku onnaita. Kamkapos, A.I1. JlaT4uku B 3JIEKTPOHHBIX CXE-
Max: oT npocToro K cioxuomy / A.Il. Kamkapos. - M. : JIMK IIpecc, 2013. - 200 c¢. URL:
http://biblioclub.ru/index.php?page=book&id=259989
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Mypowmues /JI.1., [lImatkoB B.H. «MuTepuer Bemeii: Beenenue B nporpaMMuUpOBaHUE Ha
arduino» — CI16: Yausepcurer U”TMO, 2018. — 36 c¢. URL:
https://books.ifmo.ru/file/pdf/2369.pdf

Jy6xos, U.C. Penienne npakTuieckux 3aj1a4 Ha 0a3e TeXHOJIOTHH UHTEPHETA Belle : yueo-
Hoe mocobwue : [16+] / U.C. [Iyoxkos, I1.C. Cramesckuii, 1.H. SIkoBuna ; HoBocnOupckwii ro-
CyJlapCTBEHHBII TeXHUYECKHi yHUBepcuTeT. — HoBocuOupck : HoBocuOupckuit rocynaper-
BEHHBIN TeXHUYEeCKUi yHUBepcHuTeT, 2017. — 80 c. : mi.,Tabn. — Pexxum qocTyma: 1o moAmmucKe
— URL.: https://biblioclub.ru/index.php?page=book&id=576635

Tabnuna 5. JlononHUTeNbHAs TUTEpaTypa

HaumenoBanue, O6ubnuorpaduyeckoe omrcaHue

OBC Ynusepcuterckue 6ubmmorekn onnaitn. LabVIEW. [IpakTukyM 1o ocHOBaM U3MepH-
TEJIbHBIX TEXHOJIOTUH. Y4yeOHoe nmocoOue Juist By30B [DnekTpoHHbIH pecypc] / B. K. baroBpun
A. C. becconos, B. B. Momikun, B. ®. [Tanynosckuii. IMK Ilpecc, 2009. - 206 c. Pexxum
noctyna: http://biblioclub.ru/index.php?page=book&id=86106

OBC YnuBepcuterckue 6ubnmoreku onnaitH. ['myxos, [[. A. Texanueckue n3MepeHus u
npubopsl [DneKTpoHHbIH pecypce] : yuedHoe nocobue / JI. A. I'myxoB. - Boponex: Bopo-
HEXCKas ToCyJIapCTBEHHas JecoTexHuueckas akaaemus, 2009. - 251 c. Pexxum nocryna:
http://biblioclub.ru/index.php?page=book&id=142217

Jlemaem ceHcopsl. [IpoekThl ceHCOpHBIX ycTpoiicTB Ha 06a3e Arduino u Raspberry Pi/ Tepo
Kapsunen, Kummo Kapeunen, Bumie Banrokapu M.: Bunbsmc, 2015. 440 c.

OBC YuuBepcurerckue 6mdnuoreku onnaitH. Tonmunbckuii, B. b. MukposnekTpoHHbIe 13-
MepHTETbHBIC TTpeoOpazoBaTeny [ DIEKTPOHHBIN pecypc] : yuedHoe mocooue / B. b. Tomums-
ckuit. - M.: BUHOM. JlaGopartopus 3nanmii, 2013. - 499 c. Pexum gocryna:
http://biblioclub.ru/index.php?page=book&id=222203

OBC YuuBepcurerckue 6mbnuoreku onnaitH. JKypHan « KOMIIOHEHTHI 1 TEXHOJIOTHI
2010-2013 rr., [Onexrponnsiii pecypc] / CI16: ®aitnctpur. Pexxum nocryna:
http://biblioclub.ru/index.php?page=book&id=137510

Kpacos B.1. KomnbrotepHsie TexHOIOTUH B pusuke. YacTs 5, pa3znen 2. YopasieHue
BHeIHUMH ycTpoiictBamu yepe3 USB — untepdetic / B.M. Kpacos, B.JI. ITanepnsrii — Up-
kytck: M3n-Bo UT'Y. — 2011. [DnexkrponHslii pecypc]| http:// www.pd.isu.ru/kosm/posob.php

Kpacos, B.l1. Yue6Hoe nmocobue. Kommprorepasie TexHosnoruu B ¢pusnke Yacts 4. Coop u
neperavya JaHHBIX B KOMIBIOTEPHBIX ceTsax — MpkyTtck: U3n-so UT'Y, 2009. — 111 c. [Dnek-
TpoHHBIN pecype] http://www.pd.isu.ru/kosm/posob.php

Mawmuit, A.P., Tnsaes, B.b. Onepanmonnsie ycunurenu. - Maiikomn: AI'Y, 2005. — 192 c.
Pexum noctyna: http://window.edu.ru/catalog/pdf2txt/770/60770/30551

Bbyteipun I1., BacbkoBckas T., Kaparaes B. ABromaTu3zanus Gpu3nyecKux UCCIEI0BaHUN U
HKCIEPUMEHTA: KOMIIbIOTEPHbIE U3MEPEHHUS U BUPTyallbHble MpUOOps! Ha ocHOBe LabVIEW
(30 nexnuit). Bropoe uznanue. — M.: JIMK Ilpecc, 2014. — 265 c.

10.

bepecues, A.JI. Pa3zpaboTka u MakeTUPOBaHUE MUKPOIIPOIIECCOPHBIX CHCTEM : yUEOHOE I10-
cobue / A.JI. bepecnes, M.A. bepecueB. — Taranpor : KOxHbIi (enepanbHbIil yHUBEPCHUTET,
2016. — 108 c. URL: http://biblioclub.ru/index.php?page=book&id=492981

Tabmuma 6. Pecypcsl nHGOpMAIMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTh « THTepHEeT»

No Ha3Banue (agpec) pecypca
n/m
1 http://www.labviewportal.eu/ru/uroki — IHTepHET-IOpTaNI: YPOKH KaK JUISI HAYMHAIOIINX

TaK U JJIs IPOABUHYTHIX monb3oBareseit LabVIEW.
http://labview.webhost.ru/ Caiit «ITporpammupoBanne B NI Labview.
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2 Kypnan «Ycnexu puznuecknx Hayk». www.ufn.ru.

3 http://support.advantech.com — caiit npoussoautens PCI —kapT, MUKPOKOHTPOJIIEPOB A
aBTOMATH3AIMH YKCIICPUMEHTA.

4 http://dssp.petrsu.ru/files/tutorial/asni/index.html - Msamenxos O.H., Aaxumosa A.l. Me-
toanueckoe nmocoore mo ACHU IleTpo3aBoackoro rocyapcTBEHHOTO YHUBEPCHUTETA.

5 Hcnonp30BaHue mepcoHalbHOTO KOMITbIOTEpa Ha ypokax ¢usuku. 'ononobos A. 1., I'o-
nonmo6osa E. JI., Jluarsuctuyeckas rumuazus mpu TT'Y um. JlepxkaBuna, r. Tam0O0B.
schools.techno.ru/sch1567/metodob

nauka.relis.ru exxeMecsUHbIA HAyYHO-TTONYJIAPHBIN )xypHaT « Hayka u JKuzHby.
virlib.eunnet.net/mif (Marematuka, Mudpopmaruka, @Puzuka) Kypuaa «MHUD»
http://www.radio.ru/ Xypuan «Pagmro»

http://www.gostinfo.ru/pages/Infizd/izmer_texn/ Xypuan «/3mMepurenpHas TeXHUKa»
http://arduino.ru/Hardware/ArduinoBoardUno - Odunuansaeiii caiiT komnanuu Arduino

DX o

6. MeToauyeckne peKOMeHIaMU MPENoAaBaTe/ 10 U MeTOAUYECKHE YKA3aHUA
o0yyaromemMycsi o TMCIUNIHHE

MeTtoauyeckue peKOMeH 1AM NMPENoJaBaTe 0

[Ipn moAroToBKE JIEKIIMOHHOTO MaTepHalia MpernojaBaTesb o0s3aH PyKOBOACTBOBAThCS paboueit
porpaMMou Juisi JaHHOTO HaIpaBjieHUsl MOATrOTOBKU. Ilpu uTeHMM JIeKIuM MpenojaaBaTellb UMEET
MPaBO CaMOCTOSITEIFHO BBIOMPATh (POPMBI U METOJIBI U3JIOKEHHUSI MaTepraia, KOTopble OyayT crocoo-
CTBOBaTh Ka4€CTBEHHOMY €ro ycBoeHuto. [Ipu 3ToM mpenojaBarelib B yCTAHOBJICHHOM IMOPSAKE MO-
KET UCIIOJIb30BaTh TEXHUUECKHUE CPEJICTBA O0yUeHus, UMeroIIrecs Ha Kadeape v B yHUBEPCUTETE.

Bwmecrte ¢ TeM, BCAKHI JIEKIIMOHHBIN KYpC SIBJISETCSA B OIIPEACICHHON MEpe aBTOPCKUM, IPEICTaB-
JseT cOOOM TBOPYECKYIO TEpepabOTKy MaTepuania M HEHM30€KHO OTpaKaeT JUYHYIO TOUYKY 3pPEHUS
JICKTOpa Ha MPEAMET U METOJBI €ro MpernoAaBaHus. B 3Toi cBsI3u MpeacTaBisieTcs 1enecooOpa3HbIM
MIPUBECTH HEKOTOpPbIE OOIIME METOINYECKUE PEKOMEHJIAIMHU M0 MOCTPOEHUIO JIEKIIMOHHOTO Kypca U
(hopMaM ero mpernoaaBaHmsL.

1. [IpoBeneHune 3aHIATHI C Ay TUTOPUEH CTYACHTOB SIBJISETCS MTyOJUYHBIM BUIOM JIEATEILHOCTH,
OTIPEACIISIONIUM PSJT CEIUPUIESCKIX TPeOOBAHMIA K MPETIOaBATEIIO:

- [IpenogaBarenb 10KEH UMETh ONPSITHBINA BHEIIIHUHN BUI,

- [IpenonaBatens 00513aH BIAAETh KyJIbTYPOH peyuH;

- IloBenenuwe mpenogaBaTens MpH JIOOBIX CHUTyallMsIX JOJDKHO OBIThb KOPPEKTHBIM H
JIOCTOMHBIM.

2.BHUMAaTENbHO 03HAKOMHUTHCSI C METOAMYECKUMU PEKOMEHIAlUsIMHU, TPUBEIEHHBIMU B Y4eOHOI
JUTEPATYPE MO U3YyUYaeMOMY MaTepuany.

3.Tema nexun 10JKHA OBITH ICHO M YE€TKO CPOPMYITUPOBAHA.

4.Tlepen Ha4amoM MOAPOOHOTO M3IIOKEHUS MaTepHaa 1enecoo0pa3Ho KpaTko 0003HAYUTh, O YEM
MOWJIET PEYb B LICJIOM.

5.1InaH (KOHCHEKT) JIEKIUU JOJDKEH OBITh 3apaHee THIATeIhbHO MpoAyMaH (mpopaboTaH) ¢ TeM,
YTOOBI U3JI0KEHUE MaTepuana OblJI0 CUCTEMHBIM U CTPOTUM.

6.3n0xeHNe MOMKHO BECTUCH SICHBIM M YETKHUM SI3BIKOM, (ppa3bl M MPEIJIOKECHUS HE JIOJDKHBI
OBITh MEperpy>KeHbl MPUYACTHBIMHU, JCECTIPUYACTHBIMUA U JIPYTUMHU 000pOTaMU, 3aTPyAHSIOIIUMU BOC-
MIPUSITUE CMBICIIA.

7.Onpenenenust 1 GOPMYIHUPOBKU AOKHBI COOTBETCTBOBATH COBPEMEHHBIM MPEJCTABICHUSM O
IpeaIMeTe W HE JOJDKHBI MPOTHBOPEYHUTH MPEACTABICHHBIM OINpPEACICHUSIM B PEKOMEHIyeMOol yueo-
HOU JIUTEpaType.

8. M3noxkeHne marepuana JOJDKHO COMPOBOXKAATHCS OOpaTHOM CBs3bIO co cimymaTtensmMu. Ocobo
BaYKHBIE MECTa CIIEAYeT BBIACIUTh WIH MOBTOPUTH. HEeKOTOphIe BOPOCH! COMPOBOXKAATH 3aIUKTOBBI-
BaHHEM MaTepuaa.

9.PucyHku, BHITIOJHEHHBIE OT PyKH MEJIOM MJIM MapKepoM Ha J0CKE, JOJKHBI OBITh SICHBIMH U XO-
POILIO BUIMMBIMU C JAJIbHUX PSIIOB Ay JUTOPHUHU.
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10. [To BO3MOXHOCTH CJeIyeT CONMPOBOXKIATh HM3IOKEHHE (YHIAMEHTAIBHOTO MarepHaia
MpUMepaMu, IMEIOIIUMHU MTPUKIIATHOE 3HAUCHUE.

11. Crapartbcst n30eraTh HEOJJHO3HAYHOW TPAKTOBKHM PAaCCMATPUBAEMBIX BEIMUWH: CIICTUTH 32
TeM, 4TOOBI pa3HbIE 10 CMBICTY BEJTMYHUHBI 0003HAYATHNCH MT0-PA3HOMY.
12. [Ipu mCroNb30BaHUN TEXHUYECKUX CPEICTB 00yUCHHS (BUACOMPOCKTOPOB, CPEACTB MYIIb-

THUMCAHA U T.H.) AaBaTb BO3MOKHOCTb CTYACHTaM NOCJIATb H606XOI[I/IMBIG 3aIllMCU U PUCYHKH B KOH-
CIICKTax WK MpeaAyCMaTpuBaTh BO3SMOXHOCTL IMPECAOCTABJICHUA MaTCpUalla B 3JICKTPOHHOM WJIU APY-
I'OM BHUJC.

13. AKHCHTI/IpOBaTI) BHUMAHHEC CTYJACHTOB HAa TOM, KaKHNEC BCJIMYHHBI ABJIAIOTCA BEKTOPHBIMHU, a
KaKHe — CKaJSIPHBIMU.

14. W3noxxenue maTepuana npeanodyTuTeabHee sectu B cucteme CH.

15. B KoHIIe JeKIMM KpaTKO NOJBECTH UTOTH U BBIBOJIBI.

OnHoii U3 3a1a4 npernojaBaTess, BEAyIIEro 3aHsATHs 110 TUCHUIUIMHE « ABTOMAaTH3alMs pU3u-
YECKOTO IKCIEPUMEHTay», SIBISCTCS BHIPAOOTKA Y CTYIEHTOB NMOHMMAaHUS BaXHOCTH M TIOJIE3HOCTH
3HaHUS TUCLHMIUIMHBI Ui IpodeccuoHanbHOro oopasopanus. Gu3nka sBISETCS CPEICTBOM PELICHUS
MPUKIIAIHBIX 33]1a4 U YHUBEPCATIbHON OCHOBOW ISl TEXHUYECKHUX Pa3fiesioB HAYKH, a TAKXKE COAEPIKUT
3JIEMEHTHI 001l KyIbTYPBI.

Metoanyeckas MOZAETh NPENoJaBaHus TUCIHUILIMHBI «ABTOMATH3AIMSA (U3NIECKOTO IKCIIe-
pUMEHTa» OCHOBaHAa Ha MPUMEHEHMM aKTUBHBIX MeTOA0B oOyueHus. [IpuHuMnamu opraHuzanuu
y4eOHOro npolecca SBISIOTCS:

- BBIOOp METOIOB MPENOAABAHUSA B 3aBUCUMOCTH OT Pa3IUYHBIX ()aKTOPOB, BIUAIOLIMX Ha Op-
raHU3aIMI0 y4eOHOTO Tpoliecca;

- 00beIMHEHNE HECKOJIBKMX METO/OB B €IMHBIN MpenojaBaTelbCKUi MOYJb B LIEISAX MOBbI-
meHus 23 PEeKTUBHOCTH TpoIiecca O0YUCHHUS;

- AKTUBHOE y4acTue ciylaresiei B yueOHOM Ipolecce;

- MPOBEJEHUE MPAKTUUYECKUX 3aHATHUI, ONpEeAesAIolMX NPUOOPETEHNE HABBIKOB pPEIICHUS
MPOOIIEMBI;

- MpHUBEACHUE NMPUMEPOB NMPUMEHEHUS M3Y4aeMOIo TEOPETUYECKOTr0 MaTepuaja K peajbHbIM
IIPAKTUYECKUM CUTYaLUsIM.

[lo yueObHOMY mlaHy NpPEAyCMOTPEHO MPOBEACHHUE JIEKUMOHHBIX M JIAOOPAaTOPHBIX 3aHSATHUI.
JIeKMM 4MTAIOTCS ¢ UCMOJIb30BAHUEM HAITIAAHBIX MOCOOMH M 3JIEKTPOHHBIX MPE3eHTaLUi, ¢ IpuMe-
HEHUEM IPOOJIEMHOT0 METOJa, CTUMYJIMPYIOIIErO MMO3HABATENbHYI0 aKTUBHOCTh. B Hauane kaxxaoro
MIPAKTUYECKOIrO 3aHATHS NPENoAaBaTellb OPraHU3yeT OBTOPEHUE M3YUYEHHOIO Ha JIEKLUU MaTepuaia
10 KOHTPOJIBHBIM BOIpPOCaM K JaHHOMY IPAKTUYECKOMY 3aHSATHIO, BCTIOMUHAET CO CTYAEHTaMU MOHSI-
TUHHBIN annapar, OCHOBHBIE TEXHOJIIOTHH 110 TEME ITPAKTUYECKOTIO 3aHATHU.

Ilo ypOBHIO CIIOKHOCTH IIPENLYyCMAaTPUBAIOTCSA CaMbl€ Pa3IM4YHbIE BOIIPOCHI, MIPEAIIOIAratoIie
BOCIIPOM3BEJICHUE U 3aKPEIJICHUE TEOPETUYECKOTO0 MaTepHala, IPOBEPKY €TI0 OCMBICIEHHS, BOIIPOCHI
Ha 00o011eHne, aHaau3 U cuHTe3 U Ap. O0s3aTeNnbHO NpeayCMaTPUBAIOTCS KOHTPOJIBHBIE BOIIPOCH Ha
IIPOBEPKY YCBOCHHMS ONPEACICHUN KIIIOUEBBIX MOHATUMN, 3HAHUE OCHOBHBIX TEOPETUYECKUX U ITPAKTH-
YECKUX BOIIPOCOB.

Bonpoce! 1 3amaHus 411 KOHTPOJIS JOJDKHBI ITO3BOJINTH CTYJEHTAM CAMOCTOATEIBHO ONpese-
JHUTh YPOBEHb YCBOCHMS Y4eOHOrO Marepuaia 1o TeMe, MPEACTaBICHHOrO B JICKIIWH, HA MpPaKTHYe-
CKOM 3aHSTHU W YKa3aHHOHW y4eOHOM IuTepaType.

Bonpocs! 111 CaMOKOHTPOJISE MOTYT OBITh 3aMEHEHbI MHOTOYPOBHEBBIMU 33/1aHUSMHU.

Ilenb OLEHOYHBIX CPEACTB - ONPEICIINTE YPOBEHb YCBOCHHS MaTepUaa:

1 ypoBeHb — penpoayKTUBHBIN, MIPEANIONATAIONINN UL BOCIPOU3BEIEHUE MaTeEpHUala U Bbl-
TIOJTHEHHE 3aJJaHUH TI0 00pa3ILy;

2 ypOBEHb — PENPOYyKTUBHO-IIPAKTUUECKHM, PEANOoIaraloluii OCMBbICICHUE 3HAaHUI U UX HUC-
IIOJIB30BAHUS HA IPAKTHKE;

3 ypOBeHb — TBOPUYECKMM, JAIOIIMI BO3MOYKHOCTb HCIIOJIb30BATh 3HAHMs HE TOJBKO B CTaH-
JApTHBIX CUTYalUsIX U U3BECTHBIX BUJIAX NEATENBHOCTH, HO U B HOBBIX, PAHEE HE3HAKOMBIX.
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MeTtoanyeckue ykazaHusi 00y4al0muMcs M0 JUCHUILINHE

ITpodeccuonanbHast HOArOTOBKA B COBPEMEHHBIX By3aX CTPOUTCS MO MPUHLHUITY «OT TEOPUU K
MIPaKTUKE», YTO co3JaeT 0a3y /uist (OpMUPOBAHMSI YMEHMIM M HaBBIKOB Ha OCHOBE YCBOCHHS TEOPETH-
gyeckoro marepuana. VIMeHHO mosTomy ciefyeT 0co00e BHUMaHUE YIENATh KaueCTBY YCBOEHHSI T€O-
PETHUYECKOro MaTepuania.

Marepuan Kaxaoi JeKIuu JOJDKEeH ObITh MpOopaboTaH: JAOJKHBI OBITH BBIAETIEHBI ONpenene-
HUS, TIOHATHSA, 3aKOHBI, TEOPEMbl M MX JOKa3aTesibcTBA. JloKHA OBITH YCBOEHA JIOTMYECKAs CBS3b
3JIEMEHTOB U3yYeHHOro Marepuana. [1one3Ho nenath onopHbIi KOHCIIEKT KaXK10W JIEKIIHU.

[Ipu napamiensHON paboTe ¢ yueOHOM JUTEpaTypoil HEOOXOAMMO KOHCIIEKTUPOBATh Ipopada-
ThIBa€MBI MaTepuall ¢ 00s3aTeNIbHBIM yKa3aHUEM MCTOYHHMKA MH(OpManuu (aBTop, Ha3BaHHUE yuel-
HUKa, HOMEp CTpaHHUIlbl). Bce HEMOHATHBIE MOMEHTHI CIIEyeT 00s3aTeIbHO pa3odparh ¢ MmpernoaaBa-
TeJneM Ha 3aHATuu win B pamkax KCP.

[Tocne BBRIMOTHEHUS TAOOPATOPHON paOOTHI, O0YUAIOIIUICS TOIHKEH 3HATH CTPYKTYPY COOT-
BETCTBYIOIIETO IPOrPaMMHOT0 00eCIeueH ], €ro0 OCHOBHBIE (DYHKIMH, IIPAaBUIIAa UCIIOJIb30BAHUS €TI0
10 Ha3HAYEHHUIO.

TexHos0orus BbINONIHEHUS Ja00paTOPHBIX PabOT elMHOOOpa3Ha U BKIIIOYAET B ce0sl cieryto-
LII1€ dTaIbl:

- TEopeTHYecKoe YCBOCHHE MaTepHuaa B 00beMe JaHHBIX METOAMUYECKUX YKa3aHUHM U COOTBET-
CTBYIOIIMX Pa3/IeJIoB Kypca JEeKINM;

- mpakTUyeckas padoTta (BBIMOIHEHHE 33aJaHul padoT);

- TIONyYCHHE 33/IaHUSI HA CAMOCTOSATENbHYIO paboTy, OCMBICIICHHE €T0 M TPOBEICHUE HE00XO-
JUMBIX IOJATOTOBUTENBHBIX padoT;

- BBINIOJIHEHUE 33JaHHsI C UCIIOJIb30BAaHNUEM BBIUMCIUTEILHONW CUCTEMBI;

- o(opmIIeHHE OTYETA;

- 3AIIUTY BBIIIOJIHEHHOM 1a00paTOpHOI pabOTHI.

Kaxnas naboparopHas paboTa paccurTaHa Ha JBa WIM TPU ayJUTOPHBIX yaca.

B nHauane 3aHATHS B YCTHOH (hopMe IPOBOJUTCS KOHTPOJIb HA JIOMYyCK OOyYAIOMIMXCSI K BBI-
nojHeHHto pabotel. Ilocne BbIMOIHEHUS PabOThl OOyyaromMecs MPEABbABISAIOT MPENOAABATEN0 pe-
3yJbTaThl pabOTHI, MPEICTABICHHBIE B BHJE PHCYHKOB, CXEM, IPOTPaMM, TaOJIHUIl U TPaPHUKOB, HHBIX
3anuceil. [IpernonaBaTens olleHUBAET BBIMOIHEHUE paboTh! 1o mikane ot 0 1o 5 Oamos. 3ammra gado-
paTopHOM pabOTHI COCTOUT B MHIWBUIYATHHOM COOECENOBAHUU MO TEOPETHUECKON M MPaKTUYECKOU
gactu pabotel. Ha mocienHem 3aHsaTun 1o 1abopaToOpHOMY NMPaKTHUKYMy MOABOAUTCA utor. Eciu cry-
JICHT BBITIOJTHWJ M 3aIUTIJI JJa00OpaTOpHbIe paboTHl B TOJTHOM 00BEME, TO MAKCUMAIBHOE KOJIMYECTBO
0aJ10B, KOTOPOE OH MOXKET MOIYy4HTh, cocTaBiseT 30 6auioB.

7. O6ecnieyeHue 00pa30BaTeJbLHOI0 MPoOLEcca s JUI C OTPAHUYCHHBIMH BO3MOKHOCTSI-
MH 3/10POBbSI H HHBAJIN/I0B

B X04¢C peain3anu JUCHUIIIMHBI UCTIOJIB3YIOTCA CICAYIOMUC TOMMOJTHUTCIBHBIC MCTOABI 06y-
YEeHHUsI, TEKYIIETO KOHTPOJISI YCIEBAEMOCTH U IPOMEKYTOUYHOM aTTeCTallii 00yYaIONIMXCsl B 3aBUCH-
MOCTH OT UX UHAUBUAYAJIbHBIX OCOGCHHOCTGI\/JI:

e JUIS CJICTIBIX M CITA0OBUISIINX:

- JICKIIUU O(i)OpMJISIIOTC?I B BUJC 3JICKTPOHHOI'O JOKYMCHTA, JOCTYIMTHOT'O C IOMOIIIBIO KOMIIBIOTCpA
CO CHEIUATM3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHHEM;

- NUCBbMCHHBIC 3aJIaHUS BBITIOJIHAOTCA Ha KOMIIBIOTCPE CO CIICHIUATIM3UPOBAHHBIM ITPOTrpaMMHBIM
o0ecrieueHreM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCsl MHANBUIyalIbHOE paBHOMEpHOE ocBenieHne He MmeHee 300 JItoKc;

- 1Sl BBITIOJTHEHUSI 3aJJaHUs TIPH HEOOXOIMMOCTH TIPEAOCTABIISIETCS YBEITHMUNBAIOIIEE YCTPOWCTRO;
BO3MOXHO TAKXXC UCIIOJIb30BaHUC CO6CTBCHHBIX YBCIIMYUBAIOIIUX yCTpOfICTB;

- MMCHbMEHHBIC 33JaHUsT OPOPMIISIOTCS YBEIIMICHHBIM MIPUPTOM;

- 9K3aMEH U 3a4€T IPOBOJATCS B YCTHOM (pOpME MIIM BBIMOIHAIOTCS B MTUCbMEHHON (hopMe Ha KOM-
mBIOTEpE.

(] I TIIYXUX U cna6ocm>1maumx:
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- JIeKIIH O(DOPMIISIOTCS B BUAC JIEKTPOHHOTO JOKYMEHTA, JINOO MPEAOCTABISICTCS 3BYKOYCHITH-
BAIOIIas anmapaTypa WHAUBUAYAIBHOTO MOJIb30BaHHS,

- MUCEMEHHBIC 32/IaHUS BHITIOJTHSIIOTCS HAa KOMITBIOTEpPE B MUCHbMEHHOU (hopMe;

- DK3aMEH M 3a4€T MPOBOJIATCS B MUCHMEHHOHN (hOpMe Ha KOMITBIOTEPE; BO3MOKHO MPOBEICHUE B
(dhopMe TecTHpOBaHUS.

e JUIS JIWII C HAPYIICHUSMH ONIOPHO-JIBUTATEIBHOTO alllapara:

- JIGKITUH OPOPMIISIFOTCSI B BHJIC SJICKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIINBIO KOMIIBIOTEpA
CO CHEIHATM3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHHEM;

- MMUCHMCHHBIC 3aIaHUS BBITIOHSIIOTCS HAa KOMIIBIOTEPE CO CHCIHATU3UPOBAHHBIM TIPOTPAMMHBIM
obecreyeHneM;

- 9K3aMeH U 3a4€T MPOBOJIATCS B YCTHON (hOpME WIIH BBITTOJIHSAIOTCS B MUCBMEHHOH (hopMe Ha KOM-
MBIOTEpE.

[Tpu HEOOXOAUMOCTH MPEAYCMATPHUBACTCS YBEIIMICHUE BPEMEHH JIJISl TIOJITOTOBKH OTBETA.

[Ipouenypa npoBeaeHUs TPOMEKYTOUHON aTTECTALUMU AJIsl 00yUaroIUXCsl YCTaHABINBAETCS C
y4€TOM HUX MHAMBUAYAIbHBIX MCUXOPU3NUECKUX ocoOeHHOCTeH. [IpoMexyTouHast aTTecTanus MOXET
MIPOBOAUTHCS B HECKOJIBKO 3TAIlOB.

[Ipu mpoBeneHMH MpoLEenypbl OLEHUBAHUS PE3YJIbTaTOB OOYYEHMs IpelyCMaTpHUBAETCS HC-
MOJIb30BAHNE TEXHUYECKUX CPEJICTB, HEOOXOIUMBIX B CBS3H C WHAMBHIYaJHHBIMH OCOOCHHOCTSIMU
o0yyaromuxcs. T CpeAcTBa MOTYT ObITh NPENOCTABICHbl YHUBEPCUTETOM, WIM MOTYT HCHOJIb30-
BaTbCsl COOCTBEHHBIE TEXHUUYECKUE CPEJICTBA.

[TpoBeneHue npoueaypsl OLEHUBAHUS PE3yJIbTaTOB O0YUYEHHUs JAOMYCKAETCs C UCHOJIb30BAHUEM
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH. |

ObecneunBaeTcs TOCTYN K MHPOPMAIMOHHBIM U OHOIHOTrpaduueckum pecypcam B cetu UHTEp-

HeT Ui KaxJoro o0yuvaromerocs B (popmax, alanTUPOBAHHBIX K OTPAHUYEHUSIM HX 370POBbS U BOC-
npuATUS HHPOpMAaIUH:

e JUIA CIEMBIX U CIa0OBUIAILNX:

- B meyaTHOU (popMe yBEIUUYEHHBIM HIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

e U TIYXMX M CIa0OCIbIIAIINX:

- B IeyaTHou popme;

- B (hopMe 3IEKTPOHHOT0 JOKYMEHTA.

e 117151 O0yyaroUMXCs ¢ HApyIIEHUSMU OTNIOPHO-ABUTaTEIbHOIO anmnapara:

- B IeyatHou popme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

VYyeOHbIC ayaUTOPUHN sl BCEX BUIOB KOHTAKTHOW M CaMOCTOSITEIHHOW paboThl, Hay4Hast OnO-
JJMUOTCKAa U MHBIC NOMCUIICHUA I O6y‘-IeHI/I$I OCHAIICHBbI CIICHNAJIbHbIM 060py,[[0BaHI/IeM n y‘-Ie6HBIMI/I
MECTaMHU C TEXHUYECKHUMHU CPEICTBAMHU O0YUCHHUSI.

8. MarepuajbHO-TeXHHMYECKOe o0ecreyeHne T CUNILTHHBI

JIekIIMOHHBIE U J1a00paTOPHBIE 3aHATHS IPOBOAATCS B AyAUTOPUSX, MIPEIOCTABIIEMBIX JeKa-
HaTOM (haKyJIbTeTa B COOTBETCTBHU C pacnucanueM. Crenuain3upoBaHHbIe Ja00paTOpHH - 1abopaTo-
pun kadeapsl TeopeTudeckoi Gu3nku (U1 1EMOHCTpPAIMM HEOOX0MMOTo 000py10BaHus, (OPMUPO-
BaHHS YMEHHH paboTaTh ¢ PU3NIESCKUMHU IPUOOPaMHM):
nabopaTopus METOAMKH U TEXHUKH (PU3HMUECKOTO SIKCIICPUMEHTA;
nabopaTopusi MEXaHUKHU M MOJIEKYJISIPHOU (PU3UKH;
n1abopaTopusi KOMIBIOTEPHOTO MOACTHUPOBAHNUS;
nabopaTopust PU3UKHU TOTYTPOBOTHUKOB;

AN NN
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Ha otnenbHbIX 3aHATHSIX HEOOXOJUMBI BHUICONPOEKTOP C SKPAaHOM (WJIM KOMIIBIOTEPHBIN
KJ1acc), 000pyaoBaHue 1a00paTOpUid, MUKPOKOHTPOJIJIEPBI U KOMITBIOTEPHI.

Jlns mpoBeeHHs J1abOpaTOPHBIX PabOT MCIOB3YIOTCS NPOTrpaMMHUpPYyEMble MUKPOKOHTPOJI-
nepsl Advantech PCI-1711/1731 PCI card, Arduino Uno R3 na 6a3e ATmega328, nporpamMMHbIe
CpeACTBa MOJIEPKKM aBTOMaTH3alMu ¢usndeckoro skcrnepuMenta LabVIEW u cpena paspabortku
Arduino IDE. s 06paboTKu JaHHBIX HCIOIB3YIOTCS dJIEKTPpOHHBIE Tabiubl u3 makeroB MS Office
(Excel) u OpenOffice (Calc). [1o xenanuro oOyuaromerocs Takke MOTyT IPUMEHSThCS IS ITHX Lie-
neit Matlab i Maple.

JleMoHCTpanus HeoOXOAMMOro Marepuana ¢ MOMOIIbI0 ceTH MHTepHeT, MyJIbTUMEAUHHOrO
000pyI0BaHUs, pecypchl (eiepaibHBIX 00pa30BaTEIIBHBIX MMOPTAJIOB U JPYTHE pecypchl (Oomee moj-
po6HO cM. 1. 5 Pecypchl HHPOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTu VIHTepHeT).

Hcnons3yercst mporpaMMHoOe oOecTiedeHure:

- Microsoft Windows Professional 7 Russian Upgrade Academic OPEN... (Microsoft Open
License 47818824);

- Microsoft Office 2010 Russian Academic OPEN... (Microsoft Open License 47818824);

- Acrobat Professional 11.0 MLP AOO License RU (65195558) (Software License Certificate
10981633);

- Paint. NET;

- TeXworks.
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