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Pabouas nporpamma npeaHa3HayeHa JUIsl IpenoJjaBaHus TUCIMIIMHBI IO BBIOOPY BapHaTUBHON
yacTH Oj0ka 1 cTyzeHTam o4HOM opMbl 00ydeHMsI IO HaIpaBiieHUIO MoAroToBku 15.03.06 Me-
XaTpOHUKa M poOOTOTEXHUKA B 7, 8 cemecTpax Ha 4 Kypce.

Pabouas nporpamma cocrasieHa ¢ yuetoM denepallbHOrO rocy1apcTBEHHOr0 00pa3oBa-
TEJILHOTO CTAaHJapTa BbICIIEr0 OOpa30BaHUS IO HANPABICHUIO MOATOTOBKU [5.03.06 «Me-
Xampouuxa u pobomomexHukay YyTBEPKIEHHOIO INpHKa3oM MMHUCTEpCTBa 00pa30BaHU U
Hayku Poccuiickoit ®denepaunn ot «12» mapra 2015 r. Ne 206
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COJAEP/KAHUE

Llenu ¥ 3a1a41 OCBOCHMS JUCLIATUTHHBL. « .. e.veteettteneene et et eae et eteaeeeeieaaenaenn
Mecto muctmmiuabl B CTPYKTYpe OIIOII BO.....oo.ooi e,
TpeboBaHus K pe3ysibTaTaM OCBOCHHUS COJACPKAHUS JUCHUTUTUHBL. ...c..ccveenreerenneene
ConepxaHue U CTPYKTYPa TUCITUATITUHBL (MOILYIIS) vt vvveneeennneenneennneenneeanannnens
OrneHouHble MaTepuabl JUIsl TEKYIIEro KOHTPOJS YCIEBAEMOCTH M IPOMEXY-
TOYHOM ATTECTALIMM. .....eenuveeeurreenreeenereeenireeasteesneeenseeesaneessmneessmeeesaneees
Mertoandeckre MatepHaibl, ONpEeACsIoIIne MPOLEAYypbl OLIEHUBAHHUS 3HAHUM,
YMEHHH, HaBbIKOB U (MJIHM) OMbITA IEATEIBHOCTH ............

Y4ebHO-MeToInuecKoe 00ecreueHue TUCIUIIIHHEI (MOI[YJIH)
MarepruanbHO-TEXHHUECKOE 00ECTICYCHUE UCITUTUTIHBI - 'vneeeeaeeneenenneenne,
Oco0eHHOCTH peann3alui JUCIUIUIMHBI JUISI MHBAJIUAOB U JIUI] C OTPAaHUYEHHBI-
MU BO3MO>XHOCTSIMHU 37I0POBBS



1 Ilestn 1 3a72a4M OCBOEHMSI TUCHUILIHHBI

Lenb yueOHO# nuctuminHbl « CEHCOPHBIE CUCTEMBI B MEXaTPOHUKE U POOOTOTEXHUKE)»
SBIIIETCS (DOPMHUPOBAHKE Y CTYJICHTOB 3HAHUN O COBPEMEHHBIX CEHCOPHBIX CHCTEMaX; OBJIAJICHHC
NpUHIUIIAMU (YHKIMOHUPOBAHUS M METOJAMH PeaTn3alliil CEHCOPHBIX CUCTEM MEXAaTPOHHBIX U
pob6ororexunueckux cucrem (PTC) pasnuunoro HazHaueHus, 6a30BHIMU OMPENETICHUSIMU U TI0-
HSTUSIMU B 9TUX 00JIACTAX; PACIIUPEHUE KPYyTro30pa CTYACHTOB 3a CUET BBISIBICHUS OOIIMX 3aKO-
HOMEPHOCTEW B MPHUHIUIAX TOCTPOCHUS JATYMKOB U MOJCUCTEM OOpaOOTKM TaKTHIIBHOU, 3pH-
TEJIBHOM U IPYTUX BUJOB CEHCOPHBIX CUCTEM B MeXaTpOHHBIX U PTC U B )KMBBIX OpraHu3Max.

Kypc «CeHcopHble cucTeMbl B MEXaTPOHUKE U pOOOTOTEXHHMKE)» CTaBUT Iepe] coOoit
CIIEIyIOIIME 3a1a4H:

- M3Y4YCHHE THUIOB CEHCOPHBIX CHCTEM W aJTOPUTMOB OOPaOOTKH, MOCTYIAIOIICH C HUX HH-
dbopMaruu, TpUMEHSIEeMbIE TIPH CO3IaHUU CHCTEM JUIsl PEIICHUs 3a/lad MEXaTPOHKH U poOOTO-
TEXHUKH.

2 MecTo mucuuniiunsl B crpykrype OITIOII BO
I[I/ICI_[I/IHHI/IHa «CeHCOpHLIe CUCTCMbI B MCXATPOHUKE U pO6OTOT€XHI/IKe)) OTHOCHUTCA K
JUCLUIUIMHAM 0 BBIOOPY BapuaTUBHOM YacT 6s0ka 1 yyeOHOro miaHa Mo HalpaBJIeHUIO HOJ-
rotoBk# 15.03.06 MexaTpoHuka U poOOTOTEXHHUKA.
JycuumuivHa mpenojaeTcsi HoCpeICTBOM YTEHHUs JIEKUUI U MPOBEJCHUS NPAKTUYECKUX
1 JIaOOpATOPHBIX 3aHATHIA.
JucuuruinHa sBisgercst 0a30il [uis M3ydeHUs MOCIEAYIOUMX IUCLUILIMH IpogeccHo-
HAJIBHOT'O IUKJIA.
N3yuenune aucuumuinHbl 0azupyercs Ha (yHJaMEHTAJIbHBIX 3HaHUSAX B 00JacTH Marema-
TUKH, UHOOPMATHKH U JUCKPETHON MAaTEeMaTUKH.
[TonyuyeHHble Ipy U3yYEHUH JAHHOM JMCLUIUIMHBI 3HAHUS MCIIOJIb3YIOTCS IPU U3yUEHHH
muctuminHel «lIpoextupoBanne po6oros u PTCy, a Taxke B TUIUIOMHOM ITPOEKTUPOBAHUH.

3 TpeOoBaHus K pe3yJIbTATAM OCBOCHHS COJIePsKAaHUA TUCHHUILIHHBI
[Tporiecc m3yueHHs AMCUUIUIMHBI HANpaBlieH HA (OPMHUPOBAHUE HIEMEHTOB CIEAYIOMINX
komneTreHuii B coorBeTcTBUM ¢ PI'OC BO u OITOIT BO no nanHOMY HanmpaBi€HUIO MOJATOTOB-
KU:
a) npogeccuonanbubix (I1K):

e CrocOoOHOCTBIO HACTPAUBATh CUCTEMBI YIIpaBJIeHHs U 00paboTKU HH(pOpMaIuH,
YIPABJISIIOIINE CPEJICTBA U KOMILUIEKCHI M OCYIIECTBIISITh UX PETIIAMEHTHOE KC-
IUTyaTallMOHHOE 00CITy’KHBAaHUE C UCTIOIb30BAHUEM COOTBETCTBYIOIIUX UHCTPY-
MeHTabHbIX cpeacTB (ITK-29).

B pezynomame usyuenus oucyuniaunvl cmyoenm 0014cen:
3HaTh!
® OCHOBHBIE THITBI CEHCOPHBIX CHUCTEM OYYBCTBIICHHS W aJanTallii COBPEMEHHBIX Me-
xatpoHHbIX U PTC, npuHuMIbl ux paboThl, XapaKTEPUCTUKHU, 00JaCTH MPUMEHEHHUs, CIO-
co0Bl 00paOOTKM N3MEPHUTENBHBIX CUTHAJIOB U TIEpEeIayr UX 110 PA3TUYHBIM KaHaJaM CBS3H
(31);
e crocoObl CTPYKTYPHOH U anmapaTHON pealn3aliiil pa3InyHbIX TUIIOB CEHCOPHBIX CHCTEM,
0CcOO0CHHOCTH UX KcIuTyaraiun (32);
® HANpaBJICHUS PAa3BUTHUS CEHCOPHBIX CUCTEM POOOTOTEXHHUYECKUX YCTPOHCTB C YUETOM HC-
NOJIb30BaHMs HanOoJIee MEePCIEKTUBHBIX THIIOB M3MEPUTENBHBIX Mpeodpa3oBareiei (33).
Ymers:
e 000CHOBaTh BHIOOP CEHCOPHBIX CHCTEM JJIsi KOHKPETHOM 3a7ayd, BBIIOJIHIEMON poOoTOM
(Y1),
® COIJIacOBHIBATh NEPBUYHBIC NPeoOpa30BaTed ¢ BTOPUYHOM ammapaTypoi, BEIOMpATh He-
00xoMMBIe BUBI MPe0oOpa30BaHMs U3MEPUTEIHLHOTO CHUTHANA, TPeOyeMyro pa3psaHOCTh



U(PO-aHAIOTOBEIX U aHAIOTO-IU(POBBIX Mpeodpa3oBaTesield, B MOIYJISIHHA, YaCTOTY

nuckperuzamu (Y2);

® TPaMOTHO BBIOpaTh KaHAJbBI MEpeadun U3MEpUTENbHON MH(OPMAIIMK U CIIOCOObI ee 3alu-

ThI OT TTOMeX U HaBoI0K (Y 3);

e 000CHOBaTh BbIOUPATh CTPYKTYpPbl, OCHOBHBIX [TAPaMETPOB U aJITOPUTMOB PabOTHI CEHCOP-

HBIX cucTembl (Y4).
Baangers:
® HaBBIKAMH MCCJICIOBAHHS XapaKTEPUCTHK naTunukoB (B1);
e HaBBIKAMU BbIOOpA MAaTUYMKOB (pu3rueckux BenuuuH (B2);
® HaBBIKAMH MIOCTAHOBKHU M PEILICHUs 3a]1a4 0uyBCTBICHHS poOooToB (B3).

4 CoaepxaHue M CTPYKTYPa IUCHHMILIMHBI (MOLYJI51)

4.1 Conepxxanue pa3jiesioB AUCHUNTIHHBI

dopmupye-
Mast KOMIIe- ®dopma
Ne HanmenoBanue pa3-
pasn, ena ConeprkaHue pasnena TeHIHS TEKYILEro
(4acThb KOM- KOHTPOJIA
NIETSHLINH

1. Beenenne. OcHoB- OCHOBHBIC IOHATHA U ONpeeNeHns. MecTo ceH- I1K-29
HbIE IOHATHA 1 COpHBIX CUCTEM B aJIalITHBHBIX CHCTEMaX yIpaBJie-
omnpenenenus. buo- | Husa poboramu. Knaccudukanms natankos. bruonu- T};gi“%‘li?‘;ie
HUYECKHE aCTMeKThl | YeCKHe aCTeKThl CEHCOPHBIX cucTeM. [Ipu3Haku ameeHe N
CEHCOPHBIX CHCTEM. | CEHCOPHBIX (QYHKIIMI OMOHWYECKHX cucTeM. Kune- 3aueTe

cTeTndeckas perennusa. CinyxoBas penenius. 3pu-
TenbHast perernuus. OcOGEeHHOCTH TaKTHIIBHOM pe-
LSMIHH.

2. O6mue cBenenns o | Jlarunku u ux xapakrepuctuxu. [lonoca npomycka- I1K-29
JIaTYMKAX CEHCOP- HUS JaT4uka, ObicTponeiictBue. I[Iporecc m3mepe- Tecruposatme
HBIX CHCTEM. HUSA, UHOOPMALMOHHAST MOJIEIb. Horpemuﬂocn) u3- Baﬁgf;:;f

MEpEHUsI, OCHOBHBIC THIIbI MOTPEIIHOCTEH U3Mepe- saueTe
Hus. CriocoObl KOMICHCAIMU U Y4eTa TOTPEITHOCTH
HU3MEpeHHs.

3. DseMeHThI ceHCOp- | UyBCTBUTENBHBIE JIIEMEHTHI JaT4MKoB. OmnTHue- I1K-29 Tecruposanue
HEIX cucTeM. ONTH- | CKHME 3IEMEHTBI, CBETOAUOIBI, TOMYIIPOBOIHAKOBEIE Eﬁ?f@gﬁlef
YeCKHe 9yBCTBU- ¢doTopueMHble NIPHOOPBI, TPUHIMI  JEHCTBUS, saueTe
TCJIbHBIC DJICMCHTEI. Ha3HAYCHHE U 00JacTh IMPUMECHCHUA B p060TOTeX- IIpakTdeckue

Huke. [luposnexrpuueckue QortonpueMuuku. Orm- SaHATHA
TPOHBI, KJIACCU(PUKAIKUS, XapaKTEPUCTUKH U 00- ﬂa6°pgmp““e
JACTh MIPUMEHCHHUSI. paboTH!

4. | ®orornekTpuye- OO6uue ceefenus. PacTpoBble oNTHYECKUE JaTYUKH [1K-29 Tectuposanne
CKHe IaTYHUKH MO~ MONOXKEHUsE. VMIyNbCHBIE ONTHYCCKUE MATYUKH Bomnpocs Ha
JIOXKEHHUSL. nonoxxenus. KooBble ONTHYECKUE MATYUKHU TOJIO- JK3aMene U

xenus. [Ipely3HOHHBIE ONTHYECKUE NATYMKU I10- sauere
JIOXKCHHUSL.

5. | Pe3sucruBHbIe 4yB- PesucTHBHBIC TATYUKH MOJNOKEHHS, XapaKTePHCTH- IK-29
CTBUTENBHBIC dJIe- K, 0011acTh MPUMEHEHUs, CXEMbI BKIIIOUeHHUs. bec- Tectaposasye
MEHTBL. JlaTunku KOHTAKTHBIC IUICHOYHBIC PE3UCTUBHBIC JAaTYUKH Bonpock! Ha
Xonna. [Tee303nek- | mosnoxenus. Tenzope3ucropbl. YyBCTBUTENbHBIE OK3aMCHE 1
TPHYECKHE TyB- SIIEMEHTHI Ha OCHOBE IaTYUKOB Xojuia. [1be303mek- saere
CTBUTEJBHBIE JJ1e- TPUYECKHUE UYYBCTBUTENBHBIC DJICMEHTHI, NPHHIHII
MEHTBL. JeHCTBYsL, 001aCTh IPUMEHEHHS.

6. OnekrpomarautHele | Kimaccudukamus  3ICKTPOMAarHUTHBIX — JTaTYMKOB I1K-29 TecrupoBanue
JIATYHMKH TOJIOKE- nonoxenus. CellbCUHBI, TIOBOPOTHEIE TpaHC(opMa- %E?:SS:LT
HHUSL TOPBIL, PE30JIbBEPHI, TAXOI'€HEPATOPBL. sauere

7. JlokanmoHHble UH- OO0ue cBeneHUS O MPUHIIAIIAX TTOCTPOCHUS JIOKa- ITK-29 Tecruposanue
(dopMaMOHHbIE LHMOHHBIX CHCTEM. MOIYIAIMS U IETEKTHPOBAHME EEZ:JS:LT




CHUCTCMBI.

CUTHAJIOB. 9HCKTpOMaFHI/ITHBIe JIOKAIITMOHHBIC CH-

3auere
IIpaxTnyeckue

CTeMbl. AKYCTHYECKHE JIOKAIMOHHBIC CHCTEMBL. N
Onruyeckye JIOKaIMOHHBIE CHCTEMBI, JIa3epHbIE Ja6opatopHEe
JIOKAIMOHHBIC CUCTEMBbI paboThI

8. Cucrems! Texaude- | OGmue cBeneHus. CTpyKTypa CUCTEM TEXHHUYECKO- I1K-29

CKOTO 3peHHsI ro 3penusi. OcHOBBI (pOpMHpOBaHMS U Tepenadu
n300pakenus. CriocoObl KomupoBaHus BeTa. Jlat- Tectuposanue
yuku u300paxeHus. dopmarsl XpaHeHUs] H300pa- Bonpock! ra

. p : p p p 9K3aMEHE U

JKEHUH B CHCTEMax TeXHW4YecKoro 3peHus. Ckatue 3aueTe
m3o0paxkenus. bazoBele anroputMbel 00pabOTKH
n3o0paxeHns. OCHOBHBIE METOABI PaCIO3HABAHUS
n300pakeHusl.

9. Cuctembl HaBUTa- CoBpeMeHHbIe CHCTEMbI TJI00aIbHOIO CITyTHUKOBO- I1K-29 Tecruposanue
[IUY ¥ OPHEHTAIlMM | IO MO3MIMOHUPOBaHus. CUCTEMBI OPHEHTAMH Ha 1222:}\‘4’;::;*’
MOOMIIBHBIX PO6O- 0aze IaTYMKOB AJ OIpENENICHUs IOJNOXKEHHA B sauere
TOB OPOCTPaHCTBE. IpakTnueckue

3aHATHUSA
JlaGopaTopHbie
paboTsI

10. | Cucremsl TakTHiIb- | OOlIME CBEJEHUS O CHUCTEMaxX TaKTHJIBHOTO THIIA. I1K-29
Horo tuma. Jlatuukn | O6paboTka TaKTWIBHOH HH(pOpManuu B PoOOTO- Tectuposanne

CUCTEM CHIIOMO-
MCHTHOI'O O4YyBCTB-
JICHUA.

TCXHHUKEC. HpI/IHHI/IHH CUJIIOMOMCHTHOT'O OYYBCTBJIC-
HUA p060TOB. Z[aT'-H/IKI/I CUCTEM CHJIIOMOMCHTHOTO
O4YYBCTBJICHUA p060TOB. KOHCprKTI/IBHLIe CXCMBI
JaTYHUKOB. pryFI/Ie QJICMCHTBI U HU3MCPUTCIIBHBIC
TOCIMKM CHJIOMOMCHTHBIX JaTYUKOB.

Bompocs! Ha
9K3aMEHE U
3auere

4.2 CTpyKTypa IUCHUILIMHBI
OOmast TpyA0eMKOCTb JUCIUIUTHHBI COCTABISIET 5 3aueTHbIX equHuUIb (180 yacos)

Bun pabotsl 7 ce- 8 ce-
MECTp MECTp

O01as Tpy10eMKOCTb 72 108
AynuTopHas padora: 56 44
JHexyuu (JI) 28 22
Jlabopamopnvie 3anamus (JIP) 14 22
Ipakmuueckue sanamus (113) 14 -
CamocrosiTesibHAs padoTa: 16 37
CamocTosiTeTbHOE U3YUYEHHE Pa3/IeNIOB 7 20
CamonoaroroBka (mpopaboTka M TOBTOpPEHHE 6 17
JICKITMOHHOTO MaTepualia ¥ MaTepuaia yu4eOHH-
KOB M Y4eOHBIX TTOCOOUIA, MOATOTOBKA K Tabopa-
TOPHBIM M TIPAKTHYECKUM 3aHSITHIM, KOJUIOKBH-
yMaM, pyOeXKHOMY KOHTPOJIIO U T.1I.),
[ToaroroBka k craye 3adera 3
KoHTpoJb (MoAroToBKa K cavye IK3aMeHa) - 27
Bua npomMexyTOYHOM aTTECTAIIAH 3a4er 9K3aMEH

Bcero

180
100
50
36
14
53
27
23

27




KonnuecTBo vacos
Ne KonrakTHas Bre-
pas- HanmeHnoBanwue pasnenon pabota ayn
Acia Beero pabora
JI JP | II3
CP
Beenenue. OCHOBHBIC IOHATUS U
1. | onpenenenus. buonnyeckue acnex- 6 3 - - 3
Thl HTH()OPMAIIMOHHBIX CHCTEM.
OO0mmue cBeeHHsI O JaTYMKaAX UH-
2. | hopMaMOHHO-U3MEPHUTEIHHBIX CH- 4 2 - - 2
CTEM.
DneMeHTH HTHPOPMAITMOHHBIX CH-
3. | cteMm. OnTHYeckre 4yBCTBUTEIbHbIE 26 8 10 2 4
DIIEMEHTHI.
DOTOINEKTPUIECKUE JATYUKU T10-
4, P 14 2 | 6 | 4 2
JIOKEHUSI.
Pe3ucTuBHBIC YyBCTBUTEIBHBIE dJIe-
5 | MEHTHL Hatunkn Xomma. Ilbe3o- 10 5 5
" | pnekTpuuecKue 9yBCTBUTEIHHBIC
JJIEMEHTBI.
5 DNEeKTPOMArHUTHBIE TaTYHKH TI0JI0- 9 4 5
" | )KeHusl.
JlokanroHHbIe WH()OPMALIMOHHBIE
7. dop 28 4 | 10 | 4 10
CUCTEMBL.
8. CucTeMbl TEXHHYECKOTO 3pC€HUA 20 10 _ _ 10
CuHcTeMbl HABUTAITUN M OPUCHTAITUH
9. 1 prcHTal 29 10 | 10 | 4 5
MOOHJIBHBIX pOOOTOB
CucreMbl TaKTWJIBHOTO THIIA. JlaT-
10. | yuku cucTeM CUIIOMOMEHTHOIO OYY- 7 2 - - 5
BCTBJICHHSI.
HUroro: 153 50 36 14 53
4.3 JIabopaTopHble 3aHATHSI
Ne o
Tewmbl 3anaTHI Koz. gacos
1.
Nzyuenne npuHImma padboThl KUAKOKPUCTATITAIECKOTO. 2
2. | 3yyeHne mupodIeKTPUUIECKOTO TaTYNKA JIBYKCHUS. 4
3. | llogknroveHne JaTYMKOB Pa3IMYHOTO Ha3HaueHus K 12S unrtepdeiicy. 10
4. | llopxnroyenune natuynkoB paznmuuHoro HazHaueHus K UART untepdeiicy. 10
5. | U3yuyenue npuHIHIA JEHCTBUS CHCTEM TTI00ATBFHOTO CITy THUKOBOTO TIO- 8
3UIIMOHUPOBAHUSI.
6. | M3yuyenue npuHIMITA NESHCTBUS YIBTPA3BYKOBOTO U3MEPHUTEIS JATHHOCTH 4
UTOI'O
36

4.4

IMpakTnyeckune 3aHATHA




Ne Tema Koun. gacos.

S

1 | OnrosnekTpoHHBIe TPUOOPHI B pOOOTOTEXHHKE.

2 | Iluporexanveckre HOTOMPUESMHHKH. 4

3 | JIokarmoHHBIE CEHCOPHBIE CUCTEMBI, Ha TIPUMEPE YJIbTPa3BYKOBOTO COHA-

pa. 3
4 | HTenneKkTyanbHble TaTYNKU CEHCOPHBIX CUCTEM 3
UTOI'O 14
4.5 CamocTofiTe/IbHOE H3y4YeHHe Pa3/1eJI0B U CHUIITTHHbI

Ne Komn-Bo
Bomnpocsl, BHIHOCUMBIE HA CAMOCTOSITEIbHOE U3yUYECHHE HACOR

1 2 3

1. | buoHn4ecKue acreKTbl CEHCOPHBIX CUCTEM. 4

9 [IpuMeHeHne ONTHYECKUX YYBCTBUTEIBHBIX JIEMEHTOB B pOOOTO- 5

" | TeEXHUKE

3. | POTOINEKTPUYECKUE NATYUKH IIOJIOKCHHU. 6

4. | IlpuMeHeHre Nbe3031eKTPUUECKUX YyBCTBUTEIbHBIX JJIEMEHTOB. 5

5. | IlpumeHeHne crucTeMbl TEXHUYECKOTO 3pEHMSL. 7

6. Hroro 27

5 OueHo4YHble MaTepHadbl A8 TeKyllero KOHTPOJIA YyCIeBaeMOCTH W
NMPOMEKYTOYHOM aTTEeCTAllUH

5.1. OueHo4Hble MaTepUAJIbI ISl TeKYLIEero KOHTPOJIsl yClleBaeMOCTH

Tembl 1011 pedepaTos:

3a MOArOTOBKY M 3allUTY pedepara cTyJIeHT MOXKeT Habpath 6 6aymioB (o 2 Gama 3a Tpu
KOHTPOJIbHBIE pelTuHroBble TOUkH). [Ipu moaroroBke pedepara CTyEHT AOKEH O3HAKOMHUTHCS
C OCHOBHOM M JOMOJHUTEILHOW JTUTEPATypOl, BKIIOUasi CIIPAaBOYHbIE U3aHUs, 3apyOeKHbIE NCTOY-
HHKH, KOHCIIEKT OCHOBHBIX MOJIOKEHUH, TEPMUHOB, CBEJICHUH, TPeOYIOIUX ISl 3alIOMHUHAHUS U SIB-
JISTFOLITUXCS. OCHOBOITOJIATAFOIIIMU B 9TOH Teme. Heo0X0iMo cocTaBUTh aHHOTALMH K IPOYHTAHHBIM
JaUTepaTypHBIM HcTOYHUKaM. CTpyKTypy pedepara cryneHT ompezaenser caM. OleHnBaHHE TPOBO-
JIMTCS C YYE€TOM KOJIMYEeCTBa 00pabOTaHHBIX JIUTEPATypPHBIX HCTOYHUKOB, KadyecTBa 0hopMIIeHHS pe-
depata, oTBera Ha Bompockl 1o pedepary. Temy i pedepara CTyICHT MOXKET HPEUIOKUTH CaM,
100 BBIOPATH U3 MIPEITIOKCHHBIX.

1. CoBpemeHHBIE CEHCOPHbIE CHCTEMbI H3MEPEHNUS TEMIIEPATYPhl U BIAKHOCTH.

2. CucTeMbl TEXHUYECKOTO 3pEHHS B pOOOTOTEXHHUKE.

3. ANropuTMBI paclio3HaBaHUS H300paKEHUS B CHCTEMaX TEXHHUYECKOTO 3PEHMUSL.

4. CucreMbl CIIyTHUKOBOI HaBUTallMM U MX HCIIOJIb30BaHHE B POOOTOTEXHHUKE.

5. CoBpeMeHHBIE ONTUYECKHE JATYUKH MOT0KEHHS.

TecThl.
B pamkax GanmpHO-pEHTHHIOBBIX MEPOMPUSATHI CTYACHT TPUKAbI MPOXOAUT TECTHUPOBA-
HHUC HaA KOMHI)IOTepe. B 3aBUCUMOCTHU OT HpOHGHTa HpaBI/IJ'II)HI)IX OTBETOB KOMHI)IOTep BBICTAaB-
asiet ot 0 7o 6 Gamnos. [Ipumepbl TECTOBBIX 3aJaHH, TPUBEICHBI HIXKE.

IMoJsioca mponmyckaHus JaTYNKOB.?




- lnana3oH BO3MOXHBIX 3HAUEHUH aMIUIUTYAbl BBIXOJIHOTO CUTHAJIA.
+ 3aBHCUMOCTb aMILTUTY bl U (ha3bl BBIXOJIHOTO CHTHAA OT YaCTOTHI.
- 3aBUCUMOCTb BBIXO/IHOTO CUTHaja OT TEMIIEpaTyphbl

- 3aBUCHUMOCTb BBIXOJIHOI'O CUTHAJa OT BXOJHOTIO.
IuporexHuyeckue GoTONPUEMHHUKH PearupyroT HA?

- I3MeHeHne 0CBEIEHHOCTH.

+ M3MeHeHue Temuneparypsl.

- 3MeHeHne BIa)XHOCTH O0BEKTA.

- I3mMeHeHue 1100bIX BHEIIHUX [1aPaMETPOB.

Kon I'pes?

+ DTO HENO3UIIMOHHBINA KO,

- Kon B 16-pruuHOii cucteme cUrciieHuUs.

- [To3ummMoOHHBIN KO/,

- JIBOMYHOE NpEACTABIECHUE NECATUYHOIO 3HAYEHHS YUCIIA.

3aganus K JadopaTopHbIM padoTam

[Tpu BBITONTHEHUN TA0OPATOPHON PAaOOTHI, CTYJACHT pellacT pa3IuJHbIC 33Ja49H YIIpaBlie-
HUSl TPOMBIIUICHHBIM POOOTOM-MaHHUITYJIATOPOM. 3a BBINIOJHEHHE W 3alUTy J1a00paTOPHBIX
pabot cTyaeHT MOXeT HaOpaTh 18 GamioB (mo 3 Gamia B KaxAyr peHTHHTOBYIO TOUKY). OOpa-
3e11 1a00paTOpHOM pabOThI MPEACTABICH HIDKE.

N3yvyenue npuHuMna geiicTBus UMGpoBOro 1aT4uKa
OCBELIEHHOCTH
Hean pa6otbl: H3yuenue npunyuna oeiicmeus yupposeozo 0amuurka 0ceeuieHHOCHU.

J1J1s1 OLIEHKU CBETOBOTO M3JTYUYCHUS IPUMEHSFOTCS DHEPTETUYECKUE M CBETOTEXHUYECCKHE
(BU3yallbHBIC) XapaKTepuCTHKH. [IepBbie NCIONB3YIOT, KaK MPABUIIO, ISl U3TYUYEHHH, KOTOpPhIC
JIeKAT 3a MpeJielaMy BUIUMOTO CIIeKTpa. BTopble cityart JJisi OMUCaHus TPOIIECCOB,
MPOTEKAOIIUX B TUANIa30HE BHIMMOTO CBETa U BOCTIPUHUMAEMBIX TIa30M. Takoe pasjiencHue
BBI3BaHO TE€M, YTO JICHCTBUE BHIMMOTO CBETA Ha IJIa3 3aBHCUT HE TOJBKO OT (PU3NICCKHX
napaMeTpoB U3ITyYeHUs (JHEPTHH, YACTOTHI, CIIEKTPATHLHOTO COCTaBAa), HO U CHEKMPAIbHOU
yyecmeumenvrocmu S (A) rnasa (puc.1). Kak BUIHO Ha pUCYHKE, UyBCTBUTEILHOCTD I71a3a K
CUHE-(PHOJIETOBOMY U KPACHO-OPaHKEBOMY U3ITYUCHHIO CYIIECTBEHHO HIKE, YEM K JKEJTO-
3eneHoMy. Makcumym 5, (1) mocturaercs npu A =0,5...0,555 MkM (IIepBO€E 3HAUCHHE
CIIPaBEJIUBO ISl YePHO-0€TI0r0, BTOPOE — JUISI IBETHOTO 3PCHHUS).

Se
1,0f

0,8t
0,6
0,45

0,2

0 .' o0 !l '-... o0
04 0,5 0,6 0,7 A, MKkM
Puc. 1 - Cnexmpanvhas wyecmeumenbHoCmb 21a3a.
| — Ul — cune-puonemosas, scenmo-3enenas u KpacHo-opaniceéas 0OAACMU COTHEYHO20 CNEKMPA
coomeemcmeenno, 1 — cnexmp conneuno2o ceema; 2 — uepho — 6enas 4eCcmseumenibHOCmb, 3 — Yeemmuas
YYECMBUMENLHOCHIb 211434




Jis mepeBosia JOTOMETPUIECKUX XapaKTEPUCTUK B SHEPTETHYECKUE UCTIOIB3YIOT
Koahpuyuenm euonocmu Ky, OKa3bIBAIOIINI, KAK MEHSETCS CBETOBOE OIIYLIEHHE 10 BCEMY
JUana3oHy BUANMOro cBeTa. Tak Kak riia3 uMeeT HauOOJIbITYI0 BUIHOCTH (CBETOBOE OIIYIICHHUE)
Vinaxe K u3IydeHuio ¢ A = 0,555 MM, TO

ky =V3/V,

R

rae V; — CBETOBOE OLIYIIEHHE K U3JIyYEHHUIO C JUIMHOM BOJIHBL 4. B muanaszone 0,38...0,77
MKM K03 duiment k- m3mensercs B 10° pas.

Pasznuuarotr ciienyronme OCHOBHbBIE XapaKTEPUCTUKU CBETOBOIO U3JIy4YEHUS: SHEPT U
uznyuyenuss W (sHepreTudeckas B JUKOYJISIX M CBETOTEXHUYECKAs B JTIOMEH-CEKYH/IaX);

. dw . .
ceemoeoit nomoxk P = - (aHepreTuyeckuid B BT 1 CBETOTEXHUYECKUI B JIIOMEHAX,

npraem 1 Bt manydenus ¢ A = 5,55-1077 m cooTBeTCTBYET 683 11M);

dd .
cuna ceema | = —, 1€ 6 — TenecHsIi yrou (B KaHIeax);

~ _ dd o
0C8CU{EHHOCID 5 = E (3HepF€TI/I‘IeCKaﬂ B BT Ha KBaaApaTHBIKM METP U CBETOTCXHUYCCKAA

B JIIOKCaXx);

d] .
ApKocmy (AHTCHCUBHOCTB) ¥ = —=, T/ d5,, — miomaas OpTOroHaIbHON MPOCKIIUH
i
CBETSILETOCS DJIEMEHTA MOBEPXHOCTH A5 (CBETOTEXHUYECKAs B KaHJEIaX Ha KBaPATHBIA METP).

B ¢oTomerpun 1 onpeneneHusi CBETOTEXHUYECKOM SIPKOCTH 110 N3BECTHOM
HHEPreTUUECKOM NCIOB3YIOT TabauLbl BUIHOCTH. Hanpumep, sHepreTuyeckas spkocTb HOTOKa
reNuii-aproHoBoro jasepa ¢ 4 = 0,514 MM, paboTaIOIEr0 B HENPEPHIBHOM PEKUME, COCTABIISAET
10 Br/m2. TTo Tabirie BUIHOCTH dboToMeTpuUecKas IPKoOCTh ¥'= 4- 10*° x/m? , uToO
npuGm3nTensHO B 2,5-108 pa3 Gombire sprocTH comHIA.

CrnocoOHOCTB TJ1a3a pearupoBaTh Ha U3MEHEHUE SIPKOCTU B OYEHb OOJIBILIOM JHAaNa3oHe
TIOJTYYHIIO Ha3BaHHUE 3pUTENBHON afanTanuu. B cpennem nis yenosexa AY= 2(10°...10°) kn/m2.
CBoICcTBO I1a3a BOCCTaHABIMBATh CBETOBYIO UYBCTBUTEIBHOCTh HAa3bIBAETCS CBETOBOM MM
TEMIIOBOM afanTanuei. Ilepsas mposBisieTcss Ipyu pe3KOM YBEJIIMYEHHH OCBEILIEHHOCTH,
HalpuMep MpH BBIXOJE, U3 TEMHOT'O IOMEIIEHUS Ha CBET, U COCTaBIIAET 2—3 MUH; BTOpas
CYILIECTBEHHO MpojoukuTenpHee u focturaet 20—30 muH. [TapaMeTpbl HEKOTOPBIX TUITOBBIX
UCTOYHUKOB CBETa MPECTABICHbBI HUXKE:

doTorpauuecKas BCIBIIKA ........................ Y =7 -10% x/m?

JIaMITa HAKATIUBAHMS - .. .eeeeeneeee e e eeeeieaaaeeeannns ¥ =6 -10° xa/m?

JTHEBHOM CBET ...cuvvieiieiieeiiesieeesiee st stee s siee et 3 =10 1k

Y 0: 1 051 1 ; - A V=210 ku/m%, 5= 2-10" ik

03: 15531 45 (0150 & (< 010 J ¥ =4-10* xkym?, T = 107 ik

[Ipumevanue. MuHUManbHas BUAUMAs SIPKOCTh Y = 107 xa/m?.

[Topor 4yyBCTBUTENIBHOCTH I1a3a XapaKTEepU3yeTcs HAMMEHBIINM KOJIMYECTBOM SHEPIUH,
BBI3BIBAIOLIEH €r0 CBETOBOE pazapaxeHue. [loporooe 3HaueHUE CBETOBOIO MIOTOKA 3aBUCUT OT
JMaMeTpa 3padka u cocTasiser okono 2 -107%* v npu muamerpe 3pauka 8 Mm.
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Lugposoii oamuux oceewgennocmu BHI750F VI

BH1750FVI - uudpoBoii 1aTYMK OCBEIIEHHOCTH PEAM30BaH B BUIE MUKPOCXEMBI C I }-
poBBIM BEIXOI0M (MHTepdeiic 1°C). JlaTunK MOXKET IPHMEHATHCA B PA3INUYHBIX NIEKTPOHHEIX U
MEXAaTPOHHBIX YCTPOMNCTBaX, IJi MOJYYCHHs JAaHHBIX O BHEIIHEW OCBEIICHHOCTH (HampHuMep,
CHUCTEMBI YTPABIICHUSI OCBEIICHUEM 3[aHUM, JJIsI aBTOMATHYECKON PEryJIUPOBKH SIPKOCTH Kpa-
HOB JKK TeneBu3opoB U MOOUIBHBIX TeneoHOB U T.1.). JJaT4uMk MO3BONIAET U3MEPATH HHTCH-
CHBHOCTB CBETa B IIMPOKOM CIIEKTPE C BRICOKMM pazperieHuem ot 1 g0 65535 nk. Ha puc. 2 mno-
Ka3aH OOIIMi BUJ MJIAThl C YCTAHOBICEHHBIM JATYUKOM.

- yz

Puc. 2. Obwuii 6uo niamsi 0amuuxa oceeuieHHOCU.

KpaTKI/Ie XapPaKTCPUCTHUKHU JaTHUKA.

e Uurepdeiic I°C.

e CrekTpanabHas 4YyBCTBUTEIBHOCTh OJIM3Ka K YyBCTBUTEIIBHOCTH YEIOBEYECKOTO IJ1a3a.

e Bcrpoennsiit 16-u pa3psiaHblil aHanoro-nuudpoBoi mpeodpa3oBaTeb.

e [llupoxuit nuana3oH u3MepeHuit ocsereHHocTH (1 - 65535 nk).

e Huskoe sHepromnoTpebaeHue.

o  DyHKIMS MOJABICHHS TTIOMEX OT HICTOYHUKOB cBeTa Ha yactote: S0l - 600,

e B03MOXHOCTH MOJKITIOUEHHs 2-X JATUMKOB K OJHOMY KOHTpOILIEpY Mo uHTepdeiicy 12C
(MOXHO BBIICTTUTH JIBa ajpeca yCTPOUCTBaA).

e [lorpemnocts usmepenus (£20%).

¢ Huskoe BnusiHIE HHPPAKPACHOTO M3ITyUEHUs HA PE3yJIbTaT U3MEPECHHUS.

e MakcuMasbHas 4acToTa oOMeHa JaHHBIMHE 1o uHTepdeiicy 1°C — 400 kI,

e PaGouwnii nuanason Temneparyp -40°C ++85°C.

Iocnedosamenvuvtit unmepgpeiic TWI (1°C)

Unrepdeiic 1°C Tpebyer AByXIPOBOIHOTO COEIMHEHHS, HO C 0053aTeIbHBIM 00heIHHEH -
eM "3eMenb", T. K. CUTHaJIbl B HEM a0COJIIOTHBIE, a He AuddepeHnanbHbple, 1 OTCUNTHIBAIOTCS
otHOcuTenbHO "3emnn". B unTepdeiice 1°C ycTpoiicTBa MOryT paboTaTh B pexume "BeayImii"
(Master) miun "Benombiii” (Slave). B otnudme ot 60IbIIMHCTBA APYTHX UHTEPEHCOB, BEAOMBIS
yerpoiictsa ¢ untepdeiicom 12C 10KHB HIMETh HHANBUIYATbHbIH aIpec, TIPHCBANBAEMBII TIPO-
u3BoauTeneM. s pa3nndeHus OAMHAKOBBIX YCTPOMCTB, €cli uX OoJiee ABYX Ha OJHOW JIMHUH,
B HEKOTOPBIX THIAX YCTPOWCTB (KaKk B PaccCMaTpUBAEMOM JATYMKE OCBEIICHHOCTH) MMEIOTCS
JIOTIOJTHUTENIbHBIE AJpPECHbIE JMHHUHU, BBIBOJBI JJISl YCTAHOBKM WHAMBHMIYAJIbHOIO ajpeca WM
BXOzbI THMA "BbIOOp KpucTaimia". [larunk ocBemenHocty umeete aapec 0100011 (ecnm Ha BbI-
Bog ADDR nartumka monmaH HU3KWH Jiormdeckuii ypoBeHb) u aapec 1011100 (ecnu Ha BBIBOX
ADDR naturka nosaH BICOKHMM JIOTUUECKUI YPOBEHB ).

I2C cimyskut au1s cBA3M MeXLy co0oil MUKpPOCXeM Ha OHOM IUlaTe MM B HpeenaX 0JHOro
ycrporicTBa. OqHAKO 3TO MEICHHBIN MHTEpdelic (MakCHMaIbHOE 3HAYEHHE CKOPOCTH OOMEHa
JUId 1aT4vka ocBetieHHocTH — 400 kOuT/c), U MOTOMY HpPUMEHSIETCs TaM, I/l He TpedyeTcs
CKOPOCTHOW Tepefaud TaHHBIX. B mHTEpdeiice ecTh HECKOJBKO Pa3INYarOIINXCs COCTOSHUN
("cTapt", "cTom", mepeaaya OT MacTepa WM K MacTepy u T. 1.). Kpome Toro, u3-3a Hanu4us Bce-
r0 OJHOW JIMHUK OOMEHa MaHHBIMH (J1a eIe W ¢ MOAJEPKKOM MHOTHX YCTPOMCTB, TOIKITIOUEH-
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HBIX K HEl — puc. 3), IpUXOJUTCS] OPraHU30BBIBaTh IPOTOKOJ TaK, YTOOBI UCKIIIOUUTH 3JIEKTPH-
4eCKHe KOH(IUKTHI.

R1 R2
10k 10k

SDA[—%

SCL

SDA[—%

SCL

SDA[—%

SCL

SDA—%

SCL

il L 1 L

Puc. 3. Cxema nooxknrouenuss HeCKOIbKUX YCmMpoucme Kk unmepgelicy.

[Ipenmnonoxum, y Hac €CTh HECKOJIBKO YCTPOWCTB, MOAKIIOUEHHBIX MapajljieNIbHO K JIBYM
TUHUAM (HEe cumTasi, ecTecTBeHHO, "3emiun"). [1o omnoit u3 Hux (SCL) Bcerma mepenarorcst CHH-
XPOHU3UPYIOIIKE UMITYJIbChI, @ IO BTOPO — coOcTBeHHO AaHHble (SDA). MHupopmarus B Kax-
Jbld JAHHBI MOMEHT BPEMEHHU IEPEAETCs TOJIBKO OJHUM YCTPOWCTBOM M TOJIBKO B OJHY CTO-
pony. C nmomomnisio TWI MOXHO (TeopeTHuecKn) cOequHUTh A0 128 yCcTpoiCTB, Tak, KaKk MoKa-
3aHo Ha puc 3. "[loararusaromue” pe3ucTopbl NOJKHBI UIMETh HOMUHAJI MOPSAJIKA €IUHUL] WIN
necsaTkoB KOM (ueM BblIllie CKOPOCTh Mepeaauu, TEM MEHBIIIE).

YroObl pazIuuTh HECKOJBKO YCTPOMCTB, KaX/J10€ M3 HUX 00S3aHO MMETh MHJUBHUAYallb-
HBII aapec. OH 3a1aercs 7-OMTOBBIM KOJOM, IIOTOMY BCEro TaKMX YCTPOMNCTB HAa OJHOM JINHUU
MOXeT ObITh 128.

TunoBo# BapuaHT oOMeHa HHpopMmanueii o uaTepdeiicy 1°C mokasan Ha puc. 4. KpaTtko
pacudpyem 3Ty nuarpammy. JIro6oii ceanc nepeaaun no npotokony 12C HaunHaercs ¢ cocTo-
SHUS TUHUM, UMeHyeMoro Start (korja curiai Ha qtuHuud SDA mensiercs c nor. 1 Ha sor. O npu
BbICOKOM ypoBHe Ha nmuHuKM SCL). Start MO>KeT BbIIaBaThCsI HEOJHOKPATHO (TOT/Ia OH Ha3bIBACT-
cs "MOBTOPHBIN cTapT'"). 3aKaHYMBAETCS CEaHC CUTHAIOM Stop (cocTtostHue TuHUE SDA MeHseT-
cs ¢ jor. 0 Ha jor. 1 mpu BbicokoM ypoBHe Ha nuHMHM SCL). Mexay 3TUMHU CUTHaJaMM JIMHUS
CUMTAETCS 3aHATOM, U TOJBKO BEAYLIUIl (TOT, KOTOPBIM BbIAAJl CUTHAN Start) MOXKET yIpaBIsTh
muauedt. Cama uHpopMalus nepenaeTcst ypoBHAMHU Ha TUHUM SDA (B 0OBIYHON MOJOXKHUTEIb-
HOM JIOTHKe, CTapIINi pa3psj NEPBbIM), IPUYEM CMEHA COCTOSTHUI MOKET MPOUCXOIUTH TOJIBKO
pu HU3KoM ypoBHe Ha SCL, a mpu BBICOKOM ypOBHE Ha HEM MPOUCXOIUT CUUTHIBAHUE 3HAUCHUS
oura. Jlrob6as cMmena ypoHeil SDA mnpu BeicokoM ypoBHe SCL Oyner BocmpuHsTa Kak OO
Start, 160 Stop.

[Ipouiecc oOmMeHa Bceraa HauMHAETCS C MEpelayd BeayllUM OaiiTa, coiepiallero aapec
yCTPOHCTBA (TakKe HAYMHAsL CO CTAPILEro pas3psia), KOTOPbIM COAEPIKUTCS B CEMH CTapLINX Ou-
tax. [lepBriii (Mmagmmii!) Out sToro Oaiita Ha3zpiBaeTcst R/W u HeceT uHdopmanmio o Hampas-
JeHun obMeHa: eciiu oH paseH 0, To nanee Beaymuid OyaeT nepenaBaTh HHPOPMAIHUIO, T. €. MH-
catb (W), ecu paBeH 1 — uurath (R), T. €. oxuaaTh qaHHbe OT Beomoro. Bee nocwuiku (1 an-
pECHBIE, U COZeprKalllie JaHHBIE) COMPOBOXKIAIOTCS AEBATHIM OUTOM, KOTOPBIN MEepeaaeTcs mo-
CJIEJHUM M Ha3bIBaeTCs OMTOM KBUTHpOBaHUA. Bo BpeMs JeicTBUS 3TOroO JEBATOrO MMITYJbCa
aJipecyemMoe yCTpOICTBO (T. €. BEAOMBIi, KOTOPBI MMEET HyKHBIH aJpec Mocie MOChUIKY ajipeca
BEAYIIMM, WIN BEIYLIHH, €CIM JaHHbIE HANIPABJIEHBI K HEMY, U T. I1.) 00s13aH C(POPMHUPOBATH OT-
BeT (ACK) HU3KMM ypoBHEM Ha uHuu SDA.
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Puc. 4. Ilpoyecc obmena oanHvimu no unmepgheticy.

Ecnu takoro orBeta HeT (NACK), TO MOXKHO CUMTaTh, YTO JaHHbIE HE MPUHATHI U QUKCH-
poBath cOoil Ha iuHuU. MHOTAa ycTpoiicTBa He TpeOyroT oTchuiku 6uta ACK (nam urHopupyrot
€ero).

Kax BUINM, OpraHM30BaTh 0OMeH Mo mpoTokony |12C HempocTo, HO 3TO TiaTa 3a yHHBEp-
CaJIbHOCTb U IPOCTOTY JIEKTPUYECKOW CXEMbI. BOIBIIMHCTBO COBPEMEHHBIX YCTPOWCTB C HH-
tepdeiicom 1°C MoryT paboTaTs ¢ TakTOBOH dacToToit 10 400 KI'IT M Gonee, HO M3-3a HE CIIMII-
KOM BBICOKOI MOMEXOYCTOHYMBOCTU TAaKOM JIMHUM MaKCHUMaJbHbIE YacTOTHI 1IeJ1eCO00pa3HbI
TOJIKO TOTJa, KOTJJa MUKPOCXEMbI YCTAaHOBJIEHBI Ha OJHOM IUIaTe HeJaNeKo Ipyr ot apyra. [lpu
coearHeHuu nposogaMu (Hanpumep, MK ¢ kakuM-HUOY/Ib JaTYMKOM) JIy4Ille OTPAaHUYUTHCS Ya-
crotamu 70 100 x['1, a mpu AMHHBIX JUHHUSIX CBSI3M (MPOBOJA B MOJMETpA JJIMHON U Ooiee),
4acToTy oOMeHa cienyeT cHU3UTh 10 10-30 kI,

Ha puc. 5 npezacraBieHa criekTpajibHas XapaKTepUCTUKaA JaTYUKa, a Ha puc. 6 — auarpam-
Ma HarnpaBJIeHHOCTH.
- 12
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Puc. 5. Cnexmpanvras xapakmepucmuxa 0amuuxa. Puc. 6. /[uacpamma nanpagnennocmu oamyuxa.

Ha puc. 7 npuBenena cTpykTypHasi cxeMa JaTyuka, a B Tabnuie 1 mpuBeneHbl PeKUMBI
U3MEpEHUs, a B TabNuIle 2 - KOMaH bl YIIPABICHUS PEKUMOM pabOThI JaTUHKA.
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DVI
SCL
AHanozo-yugpposol | | Cucmema yrpassieHL
Yeunumerne npeobpa3osamers ¢ uHmepgpeticom 12C
SDA

'eHepamop makmosou

qyacmomeal

ADDR

Puc. 7. CmpyxmypHas cxema 0amyuxa 0c8eujeHHOCmu.

Tabauya 1 — Pesicumvl usmeperus.

Pexxum nzmepenus Bpewms n3mepenus Pa3pemenue
Pesxum BbICOKOTO paspe- 120 ms. 0.5 nk
uieHus (pexum 2).
Pexwum BbIcOKOTO pa3pe- 120 ms. 1 nx
meHust (pexxum 1).
PeskuM HU3KOTO paspe- 16 ms. 4 nx
LICHUS.

Tabauya 2 - Komarovl ynpasieHus pescumom pabomsl 0amuuxd.

2).

Komanna Kon xomanbt Onucanue
OTKIIIOYEHHE AaTIHKa 0000_0000 JlaTYuK OTKJIFOYUCH.
Bxirouenue nartuuka 0000_0001 JlaT4yrk BKJTFOYEH M OKHIACT KOMaHIy Ha H3MEpEHHeE.
Copoc Hactpoek naTunka. Komanna HeoctynHa B
Copoc natuuka 0000_0111 P TPocI L sl Heocety
- PEKUME OTKIIIOYEHUS JaTINKA.
HenpeprsiBHOE n3MepeHue B pe- .
3anyck u3mepeHuit ¢ paspemienueM 1 ak. Bpems ogHo-
JKMMe BBICOKOTO pa3perueHus (Pe- 0001_0000
ro uzMepenus 120 ms.
KuM 1).
HenpeprsiBHOE n3MepeHue B pe- .
3anyck uzmepenuit ¢ paspemiennem 0,5 nk. Bpems on-
JKMMe BBICOKOTO pasperueHus (Pe- 0001_0001
HOro n3Mepenus 120 ms.
KHUM 2).
HenpepsiBHOE U3MepeHue B pe- 0001 0011 3anyck u3MepeHuii ¢ pasperienueM 4 ak. Bpems ogno-
KHMME HU3KOTO pa3pelIeHHsI. - ro u3mMepeHus 16 ms.
3anyck usmepeHuit ¢ paspemienueM 1 ak. Bpems ogHo-
OnHOKpaTHOE U3MEPEHHUE B PEIKH- ro uzmepenust 120 ms. ABromatuyeckuit nepeBo aat-
Me BbICOKOTO paspemienus (Pexum 0010_0000 YHKa B PEKUM OTKIIFOUCHHS 1TOCTIC IPOBEACHUS N3Me-
1). peHusl.
3anyck uzmepenuit ¢ paspemennem 0,5 k. Bpems on-
OIHOKpaTHOE U3MEPEHHUE B PEXKH- N
Horo n3Mepenus 120 ms. ABromarudeckuil nepeBos
Me BBICOKOTO paspemenus (Pexum 0010_0001

JAaTYHUKa B PCIKHUM OTKIIFOYCHUS ITOCJIC IIPOBEACHUS U3~
MCpPCHUA.
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OnHOKpaTHOE U3MEPEHHE B PEXKH-
M€ HU3KOTO Pa3peIIeHHs.

0010_0011

3armmyck m3MepeHuii ¢ pasperienueM 4 k. Bpems ogro-

ro u3MepeHus 16mMs. ABToMaTH4ecKuii TIepeBo] 1aTIH-

Ka B PEXKUM OTKITIOUCHHS ITOCIIC TIPOBEICHUS H3MEPE-
HUS

[Tpu paboTe ¢ JATYMKOM PEKOMEHYETCs] IPUMEHSTh PEXHUM BBICOKOTO paspemeHus. Bpe-
MsI HI3MEPEHHUS B PEKHUME BBICOKOTO Pa3pelieHHsi OONBIIOEe M3-32 HEOOXOIMMOCTH IT0/IaBICHUS
HMCTOYHHMKOB MOMeX (Hampumep, usiydeHus ¢ yactotoit 50 — 60 I'm). Pexxum BbIcOKOTO paspe-
meHus (c paspemeHueM | JIK) TO3BOJseT (DUKCHPOBATH HEOOJBIION ypOBEHb OCBEUICHHOCTH
(menee 10 k). Pexxum ¢ paspemienuem B 0,5 1K 1mo3BoJisieT GUKCUPOBATH H3ITydYeHUE TPAKTHIE-

CKH B MIOJTHOM TEMHOTE.

Hpumep nocneoosamenbHOCMu KOMAHO YCmMAROBKU PeNcuma usmeperHus

Ilpumep 1.

HenpepriBHOE n3Mepenue B pexxume Bbicokoro paspemenus (ADDR = “L”)
[ ] Or Bexnymuiero yctpoiicTBa K BEIOMOMY.

[ ] Ot Begomoro x Beymemy.

1. 3anuce KOMaHbI HCIPECPBIBHOC U3MCPCHUC B PCIKUMCE BBICOKOTO Pa3pCUICHU .

ST 0100011 0 Ack 00010000 Ack | SP
2. OxxuJaHue 3aBeplICHUs n3MepeHHs (MakCUMallbHOe BpeMs 180 ms).
3. UreHue pe3ynbTaTa H3MEpEHHSI.
ST 0100011 1 Ack High Byte [ 15:8 ] Ack
Low Byte [ 7:0] Ack | SP

[Ipumep pacuera pesynpTaTa usMepenus: Crapmuii 6ait — «10000011», mmaamumi Oait
«10010000». (21°+2%9+28+27+24)/1,2 = 28067 nx.
PesynbTarsl n3mepenuit Oy 1yT HenpepbIBHO 0OHOBIATHCS (120 MS a5 pexxuma BBICOKOTO
paspernieHus 1 16 MS 11 HU3KOTO pa3peleHus).

Ilpumep 2.

OpnHokpaTHOE u3MepeHue B pexrme Hu3koro paspemenus (ADDR = “H”)
1. 3amuce KOMaH/bI OAHOKPATHOTO U3MEPEHUS B PEKUME HU3KOTO Pa3peIIeHusl.

ST 1011100

0

Ack

00100011 Ack | SP

2. O)KI/II[aHI/Ie 3aBCPUICHUSA U3MCPCHUA B PCIKUME HU3ZKOI'O PA3PCIICHUA (MaKCI/IMaHBHOC BpeMs

24 ms).

3. UreHwue pe3ysbTaTOB U3MEPEHUS.
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ST 1011100 1 | Ack High Byte [ 15:8] Ack

Low Byte [ T:0] Ack [ SP

[Ipumep pacuera pesynprata uzMepenus: Crapmmii 6aiit — «00000001», mumammmii GaiiT
«00010000». (284+24)/1,2 = 227 k.
Ilociie 0IHOKPaTHOrO U3MEPEHUS AATUUK NIEPEUIIET B PEIKUM OTKIIOUEHUs. I TOBTOPHO-
ro U3MEpPEeHUst HeOOXOAUMO 3aHOBO 3aMNUCaTh KOMaH/IbI.

Huzke npuBe/ieH JUCTHHT TECTOBOM MPOrpaMMBbl MOJIy4eHHe JAHHBIX OT MOXYJIA.
/*
Yrenus JAaHHBbIX AaT4YWKa OCBCUICHHOCTH
[IpoBepeno Ha M/k AVR Atmega2560
*/
#include <avr/io.h>
#include <util/delay.h>  /* Jlas delay */
#include <avr/wdt.h>
#include <stdlib.h>
#include <avr/interrupt.h>

unsigned int delay_counter=0;

int count; /I Cuetunk Gaiit (momy4aem 2 Gaiita)
unsigned char datadht[2]; // maccuB npuHsTBIX OaiT
int flag;

#define DHT_PORT PORTB // mopt
#define DHT_DDR DDRB

#define DHT_PIN PINB

#define DHT_BIT 4 [/ BUT nopra

// ]Iyt MHIMKATOpa UCTIONB3YETCS TIOPT A MUKPOKOHTpOJLTEpa
#define LCDPORT PORTA

#define LCDDDR DDRA

#define LCD_PIN_RS 2 /I 2 - nuu mopra A
#define LCD_PIN_E 3
#define LCD_PIN_D4 4
#define LCD_PIN_D5 5
#define LCD_PIN_D6 6
#define LCD_PIN_D7 7

// Komanmsr ynpasnenust JKK-aucrmeem

#define LCD_CLEAR 0x01 //

#define LCD_HOME 0x02

#define LCD_ON 0x0C /] 0XOC - kypcop HEBHIUM
/#define LCD_ON OXOE  // OXOE - kypcop BumuM
#define LCD_OFF 0x08

// BciomoraTesbHbIE OIpe/IelICHHs

#define COMMAND 0

#define DATA 1

#define shi(sfr, bit) (sfr|=(1<<bit))

#define cbi(sfr, bit) (sfr&=~(1<<bhit))

[l TIpororurst GHyHKIHHA
void Pin_lInit();

void Timer_Init();

void Pa3_0On();

void Pa3_Off();

void TWI_Stop();
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unsigned int h;
I
/I Mnnnmanuzanus uarepdeiica TWI
void TWI_Masterlnit()

{

// HacTtpolika CKOPOCTH IepeiaTurKa

// 200 kI'1x

TWBR = 0x20;

TWSR &= ~(1<<0) & ~(1<<1); // 00 - MOXHO HE CTaBUTH
¥

I

[/ Banyck TWI

void TWI_Start()

// ' YcranoBum Crapt - 1 B TWSTA
// Pazpemmmnm padoty moayis - 1 B TWEN
// Copocum paar TWINT - HOBBII 1K) 0OMEHA
TWCR = (1<<TWINT) | (1<<TWSTA) | (1<<TWEN);
wdt reset(); / COpoc cTopoxkeBoro Taiimepa
// Knem popmupoBanns curnana Crapr - ycraHoBku paspsaa TWINT
while ({(TWCR & (1<<TWINT)));
wdt_reset(); // Copoc cToposkeBoro Taiimepa
// 3amichIBaeM agpec yCTpoucTBa, mociaenuuit out 0 - 3ammch
TWDR = 0b01000110;
// mepenaeM
TWCR = (1<<TWINT) | (1<<TWEN);
//Xnem xonna nepexaun u curHana ASK (agpecHslil makeT nepeiaH)
while('(TWCR & (1<<TWINT)))
i
wdt reset(); / COpoc cTopokeBoro Taiimepa
// 3anuceiBaeM koMaHy Power On
TWDR = 0b00000001;
// mepemaem
TWCR = (1<<TWINT) | (1<<TWEN);
/I nem konua nepenayn u curHana ASK (komanja nepenana)
while(!(TWCR & (1<<TWINT)))
i
wdt reset(); // COpoc cTopokeBoro raiimepa
// ®opmupyem curnan Cror
TWI_Stop();

}
I

//'YcTaHOBUM M3MEPEHHUE B PEKUM BBICOKOTO pa3perieHus
void Datchik_H_mode()

{

wdt_reset(); / COpoc cTOpOKEBOrO TaiiMmepa
// ' YcranoBum Crapt - 1 B TWSTA
// Pazpemnm padoty moayisi - 1 B TWEN
// Copocum paar TWINT - HOBBII 1K) 0OMEHA
TWCR = (1<<TWINT) | (1<<TWSTA) | (1<<TWEN);
/I Knem popmupoBanus curnana Crapr - ycraHoBku paspsaa TWINT
while ({(TWCR & (1<<TWINT)));
wdt_reset(); // COpoc cToposkeBoro Taiimepa
// 3amiichIBaeM agpec yCTpoucTBa, mociaenHuit out 0 - 3ammch
TWDR = 0b01000110;
// mepemaeM
TWCR = (1<<TWINT) | (1<<TWEN);

//’Knem konia nepegayun u curHana ASK (ampecHslii makeT nepeaan)
while(!(TWCR & (1<<TWINT)))
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i
wdt_reset(); / COpoc cTopokeBoro raiimepa
[/ BanuceiBaem komany One Time H - Resolution Mode
TWDR = 0b00100001;
Il nepenaem
TWCR = (1<<TWINT) | (1<<TWEN);

//Xnem xoHua nepenayn u curnaina ASK (komansa nepenana)

while('(TWCR & (1<<TWINT)))
i

wdt_reset(); // Copoc cTopokeBoro Taiimepa
/I ®opmupyem curaan Cton

TWI_Stop();

// 3amepxka 180 MC
_delay_ms(180);
¥

I
/I N3smepsieMm
void Datchik_R()

wdt reset(); // Copoc cToposkeBoro Taiimepa
// ' YcranoBum Crapt - 1 B TWSTA
// Pazpemum paboty moxynst - 1 B TWEN
// Copocum aar TWINT - HOBBII 1K) 0OMEHA
TWCR = (1<<TWINT) | (1<<TWSTA) | (1<<TWEN);
/l Knem opmupoBanus curnana Crapr - ycraHoBku paspsiaa TWINT
while ({(TWCR & (1<<TWINT)));
wdt_reset(); // COpoc cTopokeBOro TaiMepa
// 3anrchIBaEM aJipec yCTPOHCTBA, MOCIEAHUH OUT 1 - uTeHune
TWDR = 0b01000111;
// mepemxaeM
TWCR = (1<<TWINT) | (1<<TWEN);

//’Knem konma nepexaun u curHana ASK (ampecHsIi makeT mepeaan)
while(!(TWCR & (1<<TWINT)))
{

wdt_reset(); // COpoc cTopokeBOIr0 TaiMepa

// CuuThIBacM TIEPBBII OAMT (CTApIIIHiL)

TWCR = (1<<TWEA) | (1<<TWINT) | (1<<TWEN);

while (I(TWCR & (1<<TWINT)))
¥
wdt reset(); // Copoc cTopokeBoro Taiimepa
datadht[0] = TWDR; // 3anuceiBaem crapimii 6auT
TWCR = (1<<TWINT) | (1<<TWEN);
while ((TWCR & (1<<TWINT)));
wdt_reset(); // COpoc cTopokeBOIr0 TaiMepa
datadht[1] = TWDR; // 3anuceiBacm Miaaimii OaiT
/| ®opmupyem curaan Cton
TWI_Stop();
h = (datadht[0] * 256 + datadht[1])/1.2; // moay4aeM OCBEILICHHOCTh

}

I
/I Ocranoska TWI

void TWI_Stop()

{

/I 'YcranoBum cocrostaue CTOIT - 1 B TWSTO
// Moayib paboTaeT B COCTOSIHUU CTOII
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TWCR = (1<<TWINT) | (1<<TWSTO) | (L<<TWEN);
}

I
// 00paboTKa npepbIBaHKS IPU COBIAJACHUH A Taiimepa |
ISR(TIMER1_COMPA vect)

{
if(~PINA & (1<<3)) // Eciu PA3 =0
{
/l Pa3_0On();
}
else
{
Il Pa3_Off();
}

// Copoc taiimepa 1 B HayaIbHOE 3HAUCHUE
TCNT1 = 0x0000 ; // Crapmmii u mitaammit 6ait 16-paspsgaoro peructpa TCNTI

}

I
// HacTpotika TaiiMepoB
void Timer_Init()
{
I
// Hactpotika Taiimepa 1
// 'Y cTaHOBHM JieNUTeNb AJs TaiiMepa 1

/' 0 - Taiimep ocTaHOBIIEH

/I'1 - ko3 puIMEHT TPeIETUTENS YaCTOThI

Taiimepa - 1
112-8
113 -64
114 - 256
I1'5-1024
TCCR1B =5;

TCNT1 = 0x0000; // Crapumii u mitaammii 0aitt 16-paspsinaoro peructpa TCNTI

// 3nauenne perucrpa OCR1A, HEenpepbIBHO CpaBHUBACTCS C
// Tekymum 3HaueHuneM cuetHoro peructpa TCNTI
OCRI1A = Oxffff;

I

// TlpepbiBaHme 110 coBMaaeHUI0 A TaiimMepa 1 paspemeHo
TIMSK1 |= (1<<OCIE1A);

¥

I
/I OTirouenue ceeToanona
void Lite_Off()

PORTB &= ~(1<<7); // [lomaem JOTHYCCKUIA HOJIb
¥
Il
// BKitoueHue CBETOaMO1a
void Lite_On()

PORTB |= (1<<7); // [lomaem TOTHYECKYIO SAUHUILY

I

// Boiaua 6aiita B kouTposuiep KK-momyist
void lcd_send(unsigned char type, unsigned char c)

{
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if (type==COMMAND)

cbi(LCDPORT, LCD_PIN_RS); // RS=0: mocnenyer komaHza
else

sbi(LCDPORT, LCD_PIN_RS); // RS=1: nocnenyrt naHHbIC
/I Tlepenaua crapiero monyoaiira
if (bit_is_set(c, 7)) sbi(LCDPORT, LCD_PIN_D7); else chi(LCDPORT, LCD_PIN_D7);
if (bit_is_set(c, 6)) shi(LCDPORT, LCD_PIN_D6); else chi(LCDPORT, LCD_PIN_DG6);
if (bit_is_set(c, 5)) sbi(LCDPORT, LCD_PIN_D5); else chi(LCDPORT, LCD_PIN_D5);
if (bit_is_set(c, 4)) sbi(LCDPORT, LCD_PIN_D4); else chi(LCDPORT, LCD_PIN_D4);
// dopmupoBaHue PppOHTA LTI TpUEMa TaHHBIX
shi(LCDPORT, LCD_PIN_E);
cbi(LCDPORT, LCD_PIN_E);
[ Tlepemaua mmamero moaybaiira
if (bit_is_set(c, 3)) shi(LCDPORT, LCD_PIN_D7); else chi(LCDPORT, LCD_PIN_D7);
if (bit_is_set(c, 2)) shi(LCDPORT, LCD_PIN_D6); else chi(LCDPORT, LCD_PIN_D®6);
if (bit_is_set(c, 1)) sbi(LCDPORT, LCD_PIN_D5); else chi(LCDPORT, LCD_PIN_D5);
if (bit_is_set(c, 0)) sbi(LCDPORT, LCD_PIN_D4); else chi(LCDPORT, LCD_PIN_D4);
// ®opMupoBaHue (HPOHTA YIS TPUEMa TaHHBIX
shi(LCDPORT, LCD_PIN_E);
chi(LCDPORT, LCD_PIN_E);
/I Oxnpmanne konTposuiepa KK-momyms
_delay_ms(5);

}

// OTOOpakeHne CTPOKU CHMBOJIOB
void lcd_write(char *t)
{
unsigned char i;
for (i=0;i<255;i++)
{
if (t[i]==0) // Konen ctpoku?
return;
else
lcd_send(DATA, t[i]);

}

// Nannmanuszanus XKK-momyiis

void lcd_init()

{
// TlepekIiroueHUE OPTa Ha BBIBOJ
LCDPORT = 0x00;
LCDDDR = OxXFF;
_delay _ms(50); // Oxunanune rotoBHocTH JKK-Momyist
// KoH(uryprpoBaHHe YeThIPEXPa3psiTHOTO PeXIMa
sbi(LCDPORT, LCD_PIN_D5);
cbi(LCDPORT, LCD_PIN_D4);
// AKTUBH3AIUS YETHIPEXPa3psIHOTO PEXKIMa
shi(LCDPORT, LCD_PIN_E);
chi(LCDPORT, LCD_PIN_E);
_delay_ms(5);
// 2 cTpoKH, nepeiada 1o 4eTbipe paspsiaa
Icd_send(COMMAND, 0x28);

/lcd_send(COMMAND, 0b00100100);
Icd_send(COMMAND, LCD_OFF);
Icd_send(COMMAND, LCD_CLEAR);
lcd_send(COMMAND, 0x06);
Icd_send(COMMAND, LCD_ON);

}

// ®yHKLMS, pean3yolas 0XKHUIaHUEe 1 CEKyH]T

void seconds(char i)

{

unsigned char k;
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for (;i>0;i--)

for (k=0;k<10;k++)
_delay_ms(100);

}
¥
I
1 Main nporpamma
I
int main(void)
{

// HauapHbBIE yCTaHOBKH ITPOTPAMMBI
wdt_enable(WDTO_4S); // BkiroueHue cTOpOKEeBOro Taiimepa Ha 4 ¢
count = 0;
flag =0;
// CBetonmon nanukanuu Ha riate Arduino (PB7)
DDRB |= (1<<7); // Pa3psn 7 (PB7) na BeiBoA
PORTB &= ~(1<<7); // [lomaem noruyeckwii ) (racuM CBETOTUO/)
sei(); // Pa3pemmM nipephIBaHUS
int radix=10; // ocaoBauue
char buffer[7]; /I Bydep
char *p1;
led_init(); // macTpoiika MHIUKATOPA
lcd_write("Starting..."); / BBIBOZ Ha 3KpaH CTPOKU

_delay_ms(1000); //3anmepxxka lc
lcd_send(COMMAND, LCD_CLEARY);

for(;;)
{ [* KT mporpaMmal */
wdt reset(); // Copoc cTopokeBoro Taiimepa
_delay_ms(100);
wdt _reset(); // COpoc cTroposkeBoro TaiimMepa
TWI_Start();
Datchik_H_mode();
Datchik_R();
TWI_Stop();
wdt_reset(); // Copoc cropokeBoro Taiimepa
Lite_Off();
wdt_reset(); // Copoc ctoposkeBoro Taiimepa

{

[/ BBIBOTUM Ha dKpaH
Icd_send(COMMAND, LCD_HOME);
lcd_write("Osv =");
pl=itoa(h, buffer, radix);
lcd_write(pl);
lcd_write(" ™);
lcd_write("L ");

}

wdt_reset(); // Copoc ctoposkeBoro taiimepa

3

/Ixxxx *hKkk * % * % * % * % * % * % * % * % * % * %

MHOPAAOK BBIITOJTHEHUSA PABOTbHI

1. Cobepure ycTpOHCTBO I H3MEPEHHS OCBEIIEeHHOCTH (pHc. §). [IpHHIMIHaIbHAS SJIEKTPUIECcKas cxema
MoKa3aHa Ha puc. 9.
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Puc. 8. Cobpannoe ycmpoiicmeo usmepenus oceéewjeHHOCMU.
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2. 3anuimre B NaMsATh MUKPOKOHTPOJIJIEPA YIIPABISIOULYIO [TporpaMmy. Y 0eanuTech, 4To cuctemMa paboTaer.
3. HM3menuTe KOI MPOrpaMmbl U3 yCIOBUsI — U3MepeHuil ¢ pasperieHuem 0,5 k.

COJAEPKAHUE OTYETA

Lenp BBIOTHEHUS PaOOTHI.
XapaKkTepuCTHKH M 00J1aCTh TPUMEHEHHUS IU(PPOBOTO AaTYNKA OCBEIICHHOCTH.

3. PexuMsbl paboThl JaTurKa U IpOLeaypa NoTydeHHs: HHHOPMALIUH.

KOHTPOJIBHBIE BOITPOCHI

Lenp BeIONTHEHUS PaOOTHI?

[MpuHImn nedcTBUs NHGPOBOTO H3MEPHUTENS OCBELIEHHOCTH.

Onuiure BO3MOKHBIE PEXKUMBI UBMEPCHU .

Onwumute nHTepQEic MOIKITIOUCHIS JaTYHKa K MUKPOKOHTPOJUIEPY.
OO0nacTh NPaKTHYECKOTO IPUMEHEHHUS IU(PPOBOTO AATYNKA OCBEIIEHHOCTH.

Bonpocsl k 3auery

OnTpoHsbl, NPUHIMI ASHCTBUS, KJIacCU(PUKALN, 00JIaCTh IPUMEHEHHUS.

CeToauobl, IPUHIUI IEUCTBUS, OCHOBHBIE XapaKTEPUCTHKHU.

OO6nacTh NpUMEHEHUs CBETOAMO/IOB.

XapaKkTeprUCTUKHU CBETOIHOOB.

CriocoObI mosryueHust «06e0ro» 1BeTa B CBETOIUOaX.

Crioco0bl KOMITEHCAIMH MTOTPEIIHOCTEHN TaTYUKOB.

DoTOpE3UCTOPHI, IPUHIIUI JEHCTBUS.

Ob6nacTte npuMeHeHus: GOTOPE3UCTOPOB.

. CriocoObl KOMIIEHCALMY MTOTPEITHOCTEH JaTYUKOB.

10 AMIUIUTYJHO-4aCTOTHBIE M (Da30YaCTOTHBIE XapAaKTEPUCTUKH TaTYMKOB IEPBOTO U
BTOpOro nopsaka. [lonoca nponyckanust JaTYMKOB.

11. ®oToTpaH3uCTOPHI, MPUHIUN IEHCTBUS, IPEUMYIIECTBA U HETOCTATKH.

12. O6nacte npuMeHeHus: (OTOTPaAH3UCTOPOB.

13. Iuporexandeckre HOTONPUEMHHUKH, IPUHITHIT JCHCTBUS, 00JaCTh TPUMEHECHHSI.

CoNO~WNE

Kpurepun onenku 3avera.
OH npoxouT B ycTHOU opme (cobecenoBaHuE) U IPEICTABISIET COO0M OTBETHI HAa BO-

ITPOCHI. Te CTYACHTBI, KOTOPBIC aKTHBHO pa60TaJm Ha 3aHATHUAX - I[MOJTYYar0T 3a4€T aBTOMATHU4C-
CKH, a TC, KOTOPBIC HC OTYUTAJINCH BOBPEMS - ITPOXOAAT CO6€CC,Z[OBE[HI/IC.

JK3aMeHALMOHHBIE BOIIPOCHI
[TonsiTve aganTUBHBIX CUCTEM B poOOTOTEXHUKE. VX Ha3HaUeHHe.
Knaccugukarus 1aT4nkoB poOOTOTEXHUUECKUX CHCTEM.
[TonsiTue nHGOPMALIMOHHBIX CUCTEM, OCHOBHBIE 33/Ja4H, PEeIIaeMble C TOMOIIbIO HHPOP-
MAaIMOHHBIX CUCTEM.
JaTtunku nHGOPMAIIMOHHBIX CUCTEM U MX XapaKTEPUCTUKH.
AMIUTUTYTHO-4aCTOTHBIE M ()a30-4YaCTOTHBIE XapaKTEPUCTUKU JATYMKOB EPBOTO U BTO-
poro nopsaka. [Tonoca npomnyckaHus JaTYMKOB.
beicTponeiicTBUE NaTUNKOB.
[TorpemHocTs n3MepeHus JaTYMKOB. OCHOBHBIE TUIIBI TOIPEITHOCTEM.
CriocoObI KOMITEHCALIUH TTOTPEIIHOCTEH TaTYNKOB.
CBeToanopl, NIPUHLUI AEUCTBHS, OCHOBHBIE XapAKTCPUCTHKH.
CriocoOsbI ory4eHust «6eoroy 1BeTa B CBETOUOIaX.
[TomynpoBoHUKOBBIE (oTONIPHEMHBIE TPUOOPHI. POTOIMO HA OCHOBE p-n MEPEX0/a,
MIPUHLIMI JICHUCTBHS.
Oco6eHHOCTD (hOTONOIOB HA OCHOBE P-i-N CTPYKTYPHI.
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13.
14.
15.
16.
17.

18.
19.
20.

21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.
47.

48.

DOTOTPaH3UCTOPDI, IPUHIUI JEHCTBUS, IPEUMYILECTBA U HETOCTATKH.

DoTOpPE3UCTOPHI, IPUHIUI IEHCTBUS.

[Tuporexunueckne GOTONPUEMHUKH, IPUHILIMII JEHCTBHS, 00JAaCTh MPUMEHEHUS.
OnTpoHbl, NPUHIMI AeHCTBUS, KiIacCUpUKaLKs, 00JIaCTh MTPUMEHEHHS.

Ontryeckue naTynky nosnoxxenus. Kimaccudukanus, odmacts npumenenus. [Ipenmytie-
CTBA U HEJJOCTATKH.

PactpoBeie onTnyeckue 1aT4YuKy 1onokeHus. [IpuHnunmn neicTeus.

MMy IbCHBIE ONITUYECKUE AATUYMKHU [0JI0KeHUs. [[puHnun necteus.

KonoBblie ontuueckue naTuuku nonoxenus. Mcnonp3oBanue koaa ['pes B KOJOBBIX ONTH-
YECKUX JaTUMKAX TOJIOKEHUS.

PesuctuBHbIe naTunky noioxenus. Kinaccudukanus, npeuMmymiecTsa U HeZOCTaTKU.
beckOoHTaKTHBIE IJIEHOYHBIE PE3UCTUBHBIC JATUUKHU MIOJIOKEHUS.

Tenzope3ucropbl, Ha3HAUEHUE, MPHUHLIMII JEHCTBHS, 00JaCTh MPUMEHEHUs, Kilaccuduka-
usl.

UyBCTBUTEIBHBIC 3JIEMEHTHI HA OCHOBE AAaTYUKOB XoJiuia. [[punnmn nerctBusi, 001acTh
IIPUMEHEHUS.

[Tbe30351eKTpHYECKE YyBCTBUTENbHBIE 371eMEHThI. [IpsiMoii u oOpaTHbI Tbe303(PPexT.
[TpumeHeHnue B poOOTOTEXHHKE.

Cenbcunbl. UTHAMKATOPHBIN peKUM pabOThI, TpaHCPOPMATOPHBINA PEKUM PAOOTHI.
Taxorenepatopsl. [Ipuniun neiictBus, 061acTh IPUMEHEHUS.

Jlokanuonusle cuctemsl. Knaccudukanus, npuHIuN 1eHCTBUS.

Monynsuus curHania, aMIIuTyaAHas, Gpa3opas, 4acTOTHas!.

DeKTpOMarHUTHbIE JIOKAIMOHHbIE cucTeMbl. [Ipumepsbl ncnonb3oBaHust B pOOOTOTEXHU-
K€.

AKycTU4ecKHe JIOKal[MOHHbIe cucTeMbl. [IpuHuun aeicTBus, KiacCupUKaLus.

VY bTpa3ByKOBbIe U3MEpUTENH AadbHOCTH. HazHauenue, xapaktepuctuku. O0aacts npu-
MEHEHHS B pOOOTOTEXHHUKE.

OnTuyeckure CUCTEMBI U UX IpUMEHEHHe B poboToTexHuke. Knaccupukarus oObeKTHBOB.
JInnza ®penens npUHIKUI AEUCTBUS, IPEUMYILECTBA U HETOCTATKH.

JlazepHble ONTHYECKUE JIOKAIIMOHHBIE CUCTEMBbI, IPUHIUI JeHcTBUS, 00JaCTh IPUMEHe-
HUS.

JlazepHblil CBETOOUO, €T0 OTJINYUE OT CBETOAUO/1A IO KOHCTPYKIIMU U XapaKTePy U3Iy-
YEHMUSL.

CucTteMbl TEXHUYECKOTO 3pEHNUs, IPUMEHEHUE B POOOTOTEXHUKE, POJIb B CO3JaHUU a/1all-
TUBHBIX CUCTEM.

Knaccugukamus cucteM TEXHUYECKOTO 3pEHUs, 0COOEHHOCTH IPUMEHEHHUsI B pOOOTOTEX-
HUKE.

[Tpunun gopmupoBanus pa3BepTky BuaeocurHana. Crnocodsl KoaupoBaHus 1iBeTa. Mo-
JIeITb aIalTHBHOTO IIBETOBOTO CHHTE3a. Moieb CyOTpaKTHBHOTO [IBETOBOTO CHHTE3A.
dopmupoBaHKE CUTHAIA IIBETHOCTH B Mojienu YUV,

[Tpunnun nevcreus KK qucniees. [IpenmyiecTsa 1 HETOCTaTKU.

JlaTunku U300pakeHus, OCHOBHBIE XapaKTEPUCTUKH.

Hatunku nzobpaxenus Ha ocHoBe [13C matpun. [Ipuniun geiicTBus.

Jlatunku u300pakeHuss Ha OCHOBE (POTOJMOAHOMN MaTPHULIbL, IPUHIIUIT ACHCTBUS.

Twumes! (hopmaTsl) H300pakeHHH, UCTIONB3YEMbIE B CHCTEMAaX TEXHHYECKOTO 3PSHUSI.
Cxartue n300pakeHui. ACCUMETpUYHbIE U CUMMETPUYHbBIE METO/IbI CKATUSI. AJTOPUTM
Xaddpmana.

['pynmoBoe KoAUpOBaHKE MPH CKATHH U300pakeHwuii (aaroputm RLE).

Cxarue ¢ motepeit HHPOPMAIIHUH TI0 AITOPUTMY JUCKPETHOTO KOCHHYCHOTO TIpeo0paso-
Banus (JKII)- oOuuii mpuHIMI cokaTHs.

CoxkaTue TMHAMUYICCKUX N300paxkeHuit. OOIIHiA MPUHIIKAIT CXKATHsI Ha TpuMepe popMata
MPEG.
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49. IIpuHIUN OeHCTBUS CHCTEM TI100aTbHOTO CITyTHUKOBOTO MTO3UIIMOHHPOBAHNUS

6 MeToauueckue MaTepHaJIbl, ONpeaesiiolIne MpPoueIypbl OeHNBAHUS 3HAHWI,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH

6.1 Pe3yabTaThl 0CBOCHHS YUeOHOM AMCHUILVINHBI, MOVIeKALIHE IPOBEPKe

KonTponupyemsie
KOMIICTCHIIUN
(‘IaCTL KOMIICTCH-
i)

PesysbTaThl 00y4eHust
(00BEKTHI OLIEHUBAHMUS)

OcHOBHBIE NTOKA3aTeJ N
OLICHKH pPe3yJjIbTaTOB

OueHoYHbIE cpeacrsa

HACTPauBaTh CHU-
CTEeMbI YITPABJICHHS
1 00pabOTKH UH-
dhopmarnmu, ympas-
JSIFOLIME CPENICTBA
1 KOMIIJICKChI 1
OCYIIECTBJIATH UX
periaMeHTHOE JKC-
IUTyaTalnoHHOE
o0cTy)KHBaHUE C
UCIIONIb30BaHHEM
COOTBETCTBYIOIINX
MHCTPYMEHTAIbHBIX
cpencts (I1K-29

31

3HaTh OCHOBHBIE THITBI U3Me-
PHUTETHHBIX IpeoOpa3oBaTe-
JIel, CHCTEM OUYBCTBIICHHS U
aJlanTany COBPEMEHHBIX Me-
xaTpoHHBIX ¥ PTC, mpuHIUIBL
UX pabOThI, XapaKTEPUCTHUKH,
001acTH IPUMEHEHUS, CIIOCO-
661 00paOOTKH U3MEPHUTEIB-
HBIX CUTHAJIOB U TIepelaul ux
10 pa3lMYHbIM KaHAJIaM CBSI3U

3HaHNe OCHOBHBIX THUIIOB H3-
MEpUTEIbHBIX IpeoOpa3oBaTe-
JIEH, CHCTEM OYyBCTBIICHHS U
aJlalTaly COBPEMEHHBIX Me-
xarponHbIX 1 PTC, nmpunIm-
OB UX PabOTHI, XapaKTepH-
CTHK, 00JIaCTH IPUMEHEHHS,
CIOCOOBI 00pabOTKH U3MEpH-
TEJIBHBIX CUTHAJIOB U Iepeaa-
YH UX 110 Pa3INuHbIM KaHallaM
CBSI3H

MIPAKTHYECKOE 3aHATHE,
nabopaTopHas paboTa,
TECTHPOBAaHHE, 3a4eT,
9K3aMeH

32

3HaTh CIIOCOOBI CTPYKTYPHOU
1 anmapaTHON peaan3alin
Pa3NYHBIX THIIOB CEHCOPHBIX
CHCTEM, OCOOEHHOCTH MX JKC-
IUTyaTalyuu

3HaHue cnoco0oB CTPYKTYP-
HOM U amnmnapaTHOH peanusa-
LM PA3TMYHbBIX TUIIOB CEH-
COPHBIX CHCTEM, OCOOCHHOCTH
UX IKCIUTyaTalnu

MPaKTHYECKOE 3aHSTHE,
nabopaTopHas paboTa,
TECTHPOBAHUE, YK3aMEeH

33

3HaTh HaNPABJICHUS PA3BUTHUS
CEHCOPHBIX CUCTEM POOOTO-
TEXHUYECKHUX YCTPOUCTB C
Y4YETOM HUCTIOIb30BAHHS
HanboIee MePCIEeKTUBHBIX
THITOB H3MEPHUTEIbHBIX TIpe-
oOpa3oBaTeneii 1 METOIOB
MOCTPOCHUS MH(POPMALIUOH-
HBIX CHCTEM

3HaHUe HAMIPaBICHAN pa3BH-
THSI CEHCOPHBIX CHCTEM PO0O-
TOTCXHUYCCKHX yCTpOfICTB C
YUY€TOM UCTIOJIb30BAHUA
Haubosee MepCHeKTUBHBIX
THUIIOB U3MEPUTENBHBIX Tpe-
obpasoBareineil U METOJI0B
nocTpoeHus nH(popMannoH-
HBIX CHCTEM

IPaKTUYECKOe 3aHATHE,
nabopaTopHas paboTa,
TECTHUPOBAHUE, 3a4eT,
9K3aMeH

Y1

YmeTs 000CHOBATH BHIOOP
HM3MEPHUTENBHBIX
npeobpa3oBartenei u
YCWINTENEH U3MEPUTENBHBIX
CUTHAJIOB JUJIs1 KOHKPETHOM
3aJ1a4H, BBITTOJHIEMO
pobotom

YMmenne 000CHOBATH BBIOOD
HM3MEPHTENBHBIX IPeodpa3zoBa-
TeNel U yCWINTENeH u3Mepu-
TEJIBHBIX CHTHAJIOB JUISl KOH-
erTHOﬁ 3aJa4H, BBIIIOJIHAC-
MO# poOOTOM

MPaKTHYECKOE 3aHsATHE,
nabopaTopHas paboTa,
9K3aMeH

Y2

YMeTb cornacoBbIBaTh nep-
BUYHBIE ITPe00pa30BaTEIH C
BTOPUYHOI! anmapaTypoii, BbI-
OmpaTh HEOOXOIUMBIC BUJIBI
peoOpa3oBaHUs H3IMEPUTEIh-
HOTO CHTHaJa, TpeOyeMyIo
paspsimHOCTE TH(PO-
QHAJIOTOBBIX M aHAJIOTO-
unpoBLIX Mpeodpa3oBare-
Jei, BUJ MOAYJISILUH, YaCTOTY
JHUCKPETU3aLUU

‘YMeHue coriacoBbIBaTh mnep-
BUYHBIE PE0OPa30BaTEIH C
BTOPUYHOI anmapatypoii, BbI-
61paTh HEOOXOIMMBIC BHIBI
peoOpa3oBaHus U3MEPHUTEIb-
HOTO CHUTHaNa, TpedyeMyIo
paspsimHOCTE TH(PO-
aHAJIOTOBBIX M aHAJIOTO-
nndpoBeIX MpeobdpazoBaTeneH,
BUJ MOZYJIALMH, YACTOTY ANC-
KpeTU3alnuu

MPAKTHYECKOE 3aHSTHE,
nabopaTopHas paboTa,
JK3aMeH

Y3
YMeTb rpaMOTHO BBIOpaTh
KaHaJIbl Iepeaud U3MepH-

YMeHue rpaMoTHO BBIOpaTh
KaHaJIbl Iepeaayn u3MepH-
TEeJIbHOIM MHQOpPMAIIMH U CIIO-

MPAKTHYECKOE 3aHSTHE,
nabopaTopHas pabota
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TeJIbHOU WH(GOPMAIIUY U CTIO-
cOOBI €€ 3aIUTEI OT IIOMEX U
HABOJIOK

COOBI €€ 3alIUThI OT IIOMEX U
HaBOJIOK

Y4

YMers 000CHOBATH BEIOUpATh
CTPYKTYPbI, OCHOBHBIX TTapa-
METPOB M aIlTOPUTMOB PabOTHI
WH()OPMAIIMOHHOW CHCTEMBI

Ymenne 000CHOBATH BHIOH-
paTh CTPYKTYpBI, OCHOBHBIX
napaMeTPOB U aJITOPUTMOB
paboTs! HH(OPMAIOHHOM
CHCTEMBI

MPaKTHYECKOE 3aHATHE,
nabopaTopHas paboTa,
IK3aMeH

B1

BJ'IaZ[eTL HaBbIKaMH HUCCJICIO-
BaHU XapaKTCPUCTUK AaTUU-
KOB

BJ'IaZ[eHI/Ie HaBbIKaMH HUCCJIC-
JAOBaHU XapaAKTECPUCTUK OAaT-
YHUKOB

MPaKTHYECKOE 3aHSTHE,
naboparopHas paborta

B2
Brnagers HaBeikamMu BbIOOpa
JATIYUKOB (PH3UUYECKIX BEIU-
YUH

BJ'Ia,I[eHI/Ie HaBBIKaMH BbI60pa
JaTYNKOB CI)I/ISI/I‘{CCKI/IX BCIIHN-
YUH

MIPAKTHYECKOE 3aHATHE,
nabopaTopHas paboTa

B3

BnaneTs HaBBIKAMH IMOCTA-
HOBKH W peUIeHHUs 3a/1a4 04y-
BCTBJICHHUS] p0OOTOB

Bnaneth HaBbIKAMH [TOCTAHOB-
KU U peHICHUA 3aJa4 O1YBCTB-
JIeHus1 poOOTOB

MPaKTHYECKOE 3aHATHE,
nabopaTopHas pabota

6.2 IlIkana oueHUBaHUS JIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs

6.2.1 Texkymuii u pyoe:kHbIH KOHTPOJIb
B pamkax Tekymiero u py0e>XKHOTO KOHTPOJIS TI0 IUCHUILTUHE CTYJICHT MOXET Ha0paTh 710

70 6au1oB
Cemectp [ITkana oueHnBaHUs
0-35 bautoB 36-50 6amtoB 51-60 6amnoB 61-70 OamoB

7,8 YactnuHoe nocemenne | [loomgoe winm 4acthd- | IloaHoe mnu Ilonmnoe  moce-
ayIUTOPHBIX  3aHATHUH. | HOE€ TMOCEHIEHUE ayJ]li- | YACTUYHOE LIEHUE aAyJIUTOp-
HeynosnerBopurenbHoe | TOpHBIX 3aHATHA. Ya- | mocemeHne HBIX 3aHATHUU.
BHITIOJTHEHHE  J1abopa- | CTUYHOE BBIMIOJIHEHUE | Ay IUTOPHBIX ITonHoe BBIIOI-
TOPHBIX U TIpaKTH4e- | U 3alluTa JIabopaTtop- | 3aHATHM. HEHWEe W 3aIuTa
ckux pabor. Ilmoxas | HpIX W mnpakTuyeckux | [lomHOE BBI- nabopaTopHBIX U

IIOATOTOBKA K OaJIBHO-
PEUTHUHIOBBIM Mepo-
npustusM. CTyIeHT He
JIOIIyCKaeTcsl K IpoMe-
KYTOYHOM aTTECTAlUK

pabor.  BrimonHeHue
KOHTPOJIBHBIX ~ paboT,
TECTOBBIX 3aJaHUM Ha
OLICHKH  «YJOBJIETBO-
PHUTEITBHOY.

MOJIHEHUE U
3arura J1abo-
PaTOPHBIX H
MPaKTUYECKHUX
pabor.
Brmonnenue
KOHTPOJIBHBIX
pabort, Tecto-
BBIX 3aJaHUH
Ha OILIEHKHU
«XOPOIIOY.

MPAKTUYECKUX
3aHATHM. BrI-
IIOJTHEHHE KOH-
TPOJIBHBIX  pa-
00T, TECTOBBIX
3aJaHuN Ha

OIICHKHN «OTJIHY-
HO».

6.2.2 TIpoMe:KyTOUHASI ATTECTAIUS
OrneHka pe3ynbTaToOB OCBOCHUS YUeOHOUW JUCIHMILTUHBI B 7 CeMecTpe MPOBOIUTCS IO Clie-
JYIOIIEH IIKaje, TPUMEHIEMON Ha 3a4eTe:
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qy.

Cemectp Ixkana oreHUBaHug
He 3auteno 3auTeHo
(36-60 GannoB) (61-100 6amtoB)
7 Crynentr wumeer | CtygeHT umeeT 36-45 0aUIoB MO UTOTaM TEKYIIETO U PyOeKHOTO

36-60  OamIoB | KOHTPOJIS, HA 3a4eTe JAAJT MTOJIHBIN (YaCTUYHBIN) OTBET HA TEOpe-
[0 WUTOraM Te- | THYECKUH BOIPOC BOIIPOC U YACTUYHO (TIOJHOCTHIO) PELINII 33/1a-
Kylmiero #u py- | 4y.

O6exHoro  koH- | Ctynent umeet 46-60 6ayIIOB 1O UTOTAM TEKYIIEro M pPyOeKHOTO
TpOJs, Ha 3auyé- | KOHTPOJIS, Ha 3a4eTe Jajl MOJHBIA OTBET HA OJUH BOIIPOC UJIH pe-
T€ HE OTBETW] | WIKJ 334auy.
Ha Teoperuue- | CtyneHty, uMmeromemy 61-70 6amioB o UTOramM TEKYIIETO U Py-
CKHI BOIIpOC M | O€KHOTO KOHTPOJISI, BBICTABIIAETCS OTMETKA «3a4T€HO» 0e3 caauu
HE pemnia 3aa- | 3auéra.

JIC, PICHOJIB3yCMOI>1 Ha 3K3aMCHC!

Ornenka PE3YIbTAaTOB OCBOCHUA y‘le6HOI>'I JUCHHUIIIINHBI B 8 CEMCCTPC IMMPOBOJUTCA 110 IIKA-

Cemectp

[Ixana onieHnBaHus

HeynosnerBopurenbHo
(36-60 GamnoB)

Y 10BIETBOPUTEIILHO Xopomo
(61-80 6amioB) (81-90 GamnoB)

OTIINYHO
(91-100 6an-
JIOB)

8 Crynent umeer 36-60
0aJlJI0B MO UTOraM Te-
KyIIEro U pyOeKHOTO
KOHTpPOJIS, Ha 9K3a-
MeHEe He Jajl ITOJIHOIO
OTBETa HHU Ha OJUH BO-
mpoc.

CryneHT umeet

36-45 0aIoB IO HTO-
raMm TEKyIero u py-
OCXHOTO KOHTPOJISI, HA
dK3aMEHE Jall ITOJIHBIN
OTBET TOJILKO Ha OJIWUH
BOTIPOC

Crynent umeetr 36- | CTylieHT uMeeT
50 OamwroB mo wuro- | 51-60 OaIoB 11O
ramM TEKYIIEro W py- | KTOraM TEeKYIIEero
0EKHOTO KOHTpPOJIA, | U pyOeKHOTO KOH-
Ha DJK3aMEHEe Jiaj | TPOJis, Ha dK3a-
MOJHBIA OTBET Ha | MEHE Jaj TTOJIHBIHM
OJIMH BOMPOC W 4Ya- | OTBET HA OJUH BO-

CTHYHO (TIOTHO- | TIPOC ¥ YaCTHYHO
CTBI0) OTBETWJI Ha | (TIOJHOCTBIO) OT-
BTOPOM. BETHJI HA BTOPOM.
CryneHt umeetr 46- | CtyneHTt umeert 61
60 OaymioB ToO HWTO- | — 65 6AIOB 1O

raMm TEeKYIEero u py- | UToraM TeKyIIero
0€KHOTO KOHTpPOJIA, | U pyOeKHOTO KOH-
Ha D9K3aMeHe Jail | TPOJsl, Ha dK3a-
MOJHBIA OTBET HA | MEHE JAJI MOJIHBII
OJIMH BOMpPOC WJIM | OTBET Ha OJUH BO-
YaCTUYHO  OTBETHJ | IPOC U YACTUYHO
Ha o0a Borpoca. OTBETUJI Ha BTO-
Crynent umeer mno | poi. CTyIeHT
WUTOTaM TEKyIIero u | umeer 66-70 6an-
pyOexkHOTO KOH- | JIOB TIO UTOTaM Te-
TpoJist 61-70 GannoB | Kymiero u pyoex-
Ha ’K3aMeHe He Jlaj | HOrO KOHTPOJIs, Ha
MOJIHOTO OTBETa HU | HK3aMEHe) Aall

Ha OJIMH BOIIPOC. MOJIHBIA OTBET
TOJIBKO Ha OJIUH
BOIIPOC.

CTyneHT umeer
61-70  GamioB
[0 HUTOraM Te-
KyIIerTo ©u py-
OEXHOTO  KOH-
TPOJIsi, HA JK3a-
MeHEe Jall II0JI-
HBIII OTBET Ha
OJIMH BOIPOC H
4acTU4YHO (TI0JI-
HOCTBIO) OTBE-
THJI Ha BTOPOM.
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7 Y4ueOHO-MeToAU4YeCKoe ofecneyeHue JUCHUILIMHBI (MOTYJIs1)
7.1 OcHoBHasi IMTEpPaTypa

1. BoporuukoB C.A. MHbopMaInmoHHbIE yCTPOCTBa pOOOTOTEXHHUUECKUX CHUCTEM: Y4eb. mo-

coobue. —M: Uzn-Bo MI'TY um. H.D. baymana, 2005. — 384 c.

@y K., I'oncanec P., JIu. K. Po6ororexnuka. —M.: Mup, 1989. -624 c.

3. Pacnomor B.fl. Mukpomexanudeckue npudopsl: Yued. [Tocobue. —M.: MammHocTpoeHHE,
2007. -400 c.

4. bparun B.B., Boitnos 10.I'., )Ka6otuuckwuii FO./1., u 1p. Cuctembl O4yBCTBICHUS U Al THB-
HbIE IPOMBIIITIEHHbIE poO0Thl. —M.: MamuHocTpoenue, 1985. -256 c.

5. byrpos B.E., Bunorpagosa K.A. OnToanextponuka ceeroanonos. Yued. [locodue. —CII6:
HNY UTMO, 2013. - 174 c.

6. Kyade ®. BzaumogeiictBue podora ¢ BHemHer cpenoit: Tlep. ¢ ¢ppanm. —M.: Mup, 1985. -
285 c.

7. Muxees B.IL., IlpocanneeB A.B. Jlatuuku u nerexkropsl: YueO. Ilocobue. —M.: MUDU,
2007. - 172 c.

8. IHaxuumyp M. Kypc pob6ororexauku. —M.: Mup, 1990. -527 c.

9. IOpesuu E. U. OcHoBbl poboToTexuuku -2e uza. —CII6.: BXB — IletepOypr, 2005. — 416 c.

10. bynrako A.I". [IpomeiuienHbie poOoTel. KnnemaTnka, fMHaMUKa, KOHTPOJIb M YIIPABICHUE
[DnexTponnslii pecype]/ bynarakos A.I'., Bopo6seB B.A.— D1eKTpOH. TEKCTOBBIE IaHHBIE.
— M.: COJIOH-ITTIPECC, 2011.— 486 ¢.— Pexum moctyna:
http://lwww.iprbookshop.ru/65132.html.— 3B5C «IPRbooks»

N

7.2 JlonotHUTEIbHAS JIUTEpaTypa
1. SuenkoB B.C. OcHoBel ciyTHuKOBO# HaBuramnuu. Cuctemsl GPS NAVSTAR u I'JIOHAC. —
M.: Tenexom, 2005. — 272 c.
’KnanoB A.A. ABTOHOMHBIN UCKYCCTBEHHBIA HHTEIUIEKT/ -M.: burom. 2008. -359c.
3. MHTennekryanbHbie poOOTHI: yueOHOe mocobue it By3oB/ mon pea. E.M. IOpesnua. —M.:
Mammnoctpoenue, 2007 -360c.
4. PoOOTOTEeXHUYECKHE CHUCTEMBbl M KOMIUIEKCH: Y4eb. [locobue mis By3oB/ Mauynbckuid
NN, 3ansToii B.I1., Maitopos FO.I1. u ap. M.: Tpancnopt 1999. 446 c.

N

7.3 UHTEepHET-pecypcChl
Wikipedia — cBoboanas sunukimoneaus. - http://ru.wikipedia.org/.
http://www.atmel.com
https://msdn.microsoft.com
http://www.iprbookshop.ru/

NS

7.4 MeToanyecKkue YKa3aHusl K J1a00paTOPHBIM 3aHSITUSIM

Kommiext yueOHOTO 000pYy10BaHusi « MUKPOIIPOIIECCOPHBIE CHCTEMBI YIIPABICHUS JJICK-
tponpuBooB» 101033 MeToanueckue yka3aHusi K BBIOJHEHHIO JabopaTopHbIX pador. OO0
TH «IIpodO6pazoBanue» 2015.

1.5 Ilpozpammmnoe obecnevenue cospemeHHbIX UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX
mexnonozuii. Ipozpammnoe obecneuenue

1. Microsoft Windows XP (uu 6osiee mo3aHsist BEpCHS).

2. [MTaket Microsoft Office 2007 (wu Gostee TO3THSS BEPCHS).
3. ITporpammusie poaykTe: Atmel Studio.

4 [Mporpammuslii npoaykt: Microsoft Visual Studio 2010
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http://ru.wikipedia.org/
https://msdn.microsoft.com/

8 MaTtepuajabHO-TeXHUYECKoOe o0ecnevyeHue U CUUIIIMHbI

TpeGoBaHMsI K YCIOBHSIM peaIU3AIHH JUCIIHTLTAHBI:

No | Bupg aygutopHoro TpeGosanms
/11 donma
JlexuonHas OcHaleHue crenuanu3upoBaHHON yueOHOM Me6eiILIO. OcHnaienue
1. —— TEXHUUYECKUMHU CPEJICTBaMU OOyUEHUs: HACTEHHBIN 3KpaH C AUCTaH-
IIMOHHBIM YIIPABJICHUEM, MYJIbTUMEIUIHHOE 000PY0BaHHE.
OcHaileHre crienuaaIu3upoBaHHON yueOHoM Mebenbro. OcHaleHne
Kabuner nns TEXHUYECKUMU CPEACTBaMU 00YyUEHUs: TOJBIKHAS MapKepHas J0CKa,
2. | IpaKTUYECKHX 33a- | CUMTHIBAOIIEE YCTPOUCTBO IS TIepead HH(POPMAIMH B KOMITBIOTED;
HATUI HACTEHHBIN 3KPaH C JUCTAaHUMOHHBIM YIIPABJICHUEM, MYJIbTUMEINNHOE
000pyI0BaHHKE.
OcHaleHue crenuanu3upoBaHHoN yueOHoi Mebenbio. OcHalleHue
3 KommnsrorepHsie TeXHUYECKUMHU cpesicTBaMu oOyuenus: [1K ¢ Bo3MokHOCTBIO MO~
" | KJ1acchl KJIFOUYEHHUS K JIOKAJIBHBIM ceTsaM U MutepHery. Hannune BT u3 pacue-
ta oquH [1K Ha nBa cTyneHra.

Hepequb MaTCpHUaIbHO-TEXHUYCCKOT'O obecrneueHUs JUCHUIIINHBI.

Ne | Bupa u HaumeHoBaHME .
Bun 3anaTuit KpaTkas xapakrepucTuka
n/n o0opyioBaHus
[poueccop cepun He HIKe Pentium IV. Orme-
IBM PC - coBmecTH- .
[IpakTuueckue | patuBHas namsaTh He MeHee 512 Moaiit. [IK
1. | MBle nepcoHanbHbIE .
3aHATHA. JIOJKHBI OBITH 00BEIMHEHBI JIOKAIBHOM CEThIO
KOMIIBIOTEPBI.
¢ BbIXOA0M B MHTEpHET.
N Jlekumonnsie u | Jemonctpanus ¢ [1K anekTpoHHBIX pe3eHTa-
MynsTUMEaUiITHBIE .
2. cpecTBa NpaKkTHYeCKue | IHi, JoKymMeHToB WOrd, 31eKTpOHHBIX Ta0-
p ’ 3aHATUS. a1, rpaduueckux n300pakeHuH.
Ne
pa- MarepuanbHoe obecrieueHue 1ab0paTOPHBIX 3aHATHIA
60T
1 2

1. Kommuiekr yueGHOrO 06opynoBaHus «MHKPOIPOLIECCOPHBIE CHUCTEMBI YIPABICHHS
AIIEKTPOIIPUBOJIOBY.

2. MukpokoHTposuieps! pupMbl Atmel.

3. [IporpamMmMartops! 1uisi MUKPOKOHTPOJUIEPOB.

4. MakeTHas 1jara Jjs MUKPOKOHTpOJUIEpa, JAATYMKH PA3IUYHBIX MapaMeTpoB, Cpell-
CTBa WH/IMKAIINH, IATOBBIE SJICKTPOIBUTATENN U SJIEKTPOIBUTATENN TIOCTOSTHHOTO TOKA.

9 Ocob6ennocTn peanusanvi ITMCHUIVIMHBI 1JId MHBAJIUAOB U JIMIl ¢ OrPAHUYCHHDbI-
MHU BO3MOKHOCTHAMM 310POBbS

JUis CTYJEHTOB C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBSl CO3/1aHbl CIIELHAIbHbIC
yCIIOBUS Ul MOJTy4eHHsI 00pa3oBaHus. B 1ensx HOCTYNMHOCTH MOJy4EeHHs BBICIIETO 0Opa3oBa-
HUS 110 00pa30BaTeIbHBIM IIPOrpaMMaM WHBAIWJAMM U JIMIIAMU C OFPAaHMYEHHBIMH BO3MOXKHO-
CTSIMU 37I0POBbsI YHUBEPCUTETOM O0ECIIEUNBAETCA:
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1. AnpTepHaTtuBHas Bepcus Oo(UIIMATBEHOTO caifiTa B ceTH «MHTepHeT» i crnaboBUas-
IIIVX;

2. J1)1st ’HBATUIOB C HAPYIICHUSMH 3pEHUS (CTa00BUISIINE, CIICTIBIC)

- MPUCYTCTBHUE ACCUCTEHTA, OKA3BIBAIOLIETO OOydaromeMycsi HEOOXOAMMYIO TMOMOIIIb,
nyOIMpoBaHUE BCIyX CIPAaBOYHOM WH(GOpPMAIMKA O pPACIHMCAHUHM Y4YEOHBIX 3aHATHH; HAIWYIHE
CPEZCTB ISl YCUJICHUSI OCTaTOYHOI'O 3peHHsl, OpaiieBCKOW KOMIBIOTEPHON TEXHUKHU, BUIICOYBE-
JMYUTENCH, TPOrpaMM HEBH3YaJIbHOTO JOCTYIA K HH(OPMAIMH, IPOTPaMM-CHHTE3aTOPOB PEUH
U JIPYTUX TEXHUYECKUX CPEACTB pUeMa-nepeaun yueOHoi nupopmanuu B 10CTyIHbIX (hopmax
JUTSL CTYACHTOB C HAPYIICHUSIMU 3PCHUS;

- 3aJJaHKA JJ1s BBIIIOJHEHUS Ha 9K3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

- MMCbMEHHBIE 3aJ[aHUs BBITIOJIHAIOTCA Ha Oymare, HaJHMKTOBBIBAIOTCS aCCHUCTEHTY 00Y-
YaOLIUMCS;

3. 1511 MHBAJIMAOB W JIMII C OTPAHWYCHHBIMUA BO3MOKHOCTSIMH 370POBBS IO CIyXy (clia-
Oocrplamue, rIyxue):

- Ha 3a4eTe/3K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIINN CTYICHTY HEOOXOAUMYIO
TEXHUYECKYIO TIOMOIb C YY€TOM HMHAMBHUIYaJbHBIX OCOOEHHOCTEH (OH MMOMOraeT 3aHsTh pado-
Yee MECTO, IMePEIBUTATHCS, IPOUNTATh U ODOPMUTH 33JaHUE, B TOM YHCIIC 3AIUCHIBAs IO JIHK-
TOBKY);

- 3a4eT/9K3aMEeH MPOBOJUTCS B TUCBMEHHOU (opme;

4. Jlnd MHBAJIUAOB U JIMI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHM 3/10pOBbS, MMEIOLINX
HapyIIEHHUs] OTIOPHO-/IBUTATEIBHOTO arapara, CO3JAaHbl MaTepUAIbHO-TEXHUYECKHE YCIIOBHUS
o0ecrneynBaroIe BO3MOKHOCTh OECIPENnsITCTBEHHOTO J0CTyIa 00ydYaronmMxcsi B y4eOHbIE IO-
MEIeH!s, 00BEKTY MUTAHUS, TyaJIeTHbIC U JAPyTUe MOMEUICHNsT YHUBEPCUTETA, a TaKKe MPeObI-
BaHU B YKa3aHHBIX MOMEIECHUSX (HaTMYUe paclIMpeHHbIX JBEPHBIX IIPOEMOB, IOPYUYHEH U Apy-
TUX IPUCTIOCOOTIEHUH).

- MMCbMEHHBIE 33JJaHMs BBIMOJHSAIOTCS Ha KOMIIBIOTEpPE CO CIEUATIN3UPOBAHHBIM IPO-
IrpaMMHBIM 00€CTIeYeHNEM UM HAJIUKTOBBIBAIOTCS] ACCUCTEHTY

- 110 JKEJIaHHIO CTYACHTa DK3aMEH MPOBOAUTCS B YCTHOU (hopme.

OOyuaromuiecs U3 YrCIia JIUI ¢ OTPAaHUICHHBIMU BO3MOKHOCTSIMU 3JIOPOBBSI 00€CIIEUCHBI
AMIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B (hopmax, aJanTHPOBAHHBIX K OTPaHHYEHUSIM
UX 3JI0POBBSI.
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