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PaGouas mporpamMmma AUCHMILTUHEI «[Ipoepammnoe obecneuerue MexampoHHbIX CUCTEM
/cocm. IO.B. boneos — Hanwuuk: KBI'Y, 2024. - 29 c.

PaGouas mporpamma npegHazHadeHA IS PENOIaBaHUsl JUCIUILINHBI 110 BBIOOPY 0/10KA
1 cmyoenmam ounoll popmel 0Oyuenus no HanpasieHuio noocomosxu 15.04.06 Mexamponuka u
pobomomexnuxa ¢ 3 cemecmpe.

Pabouas mporpamma cocTaBieHa B COOTBETCTBHM C pabO4YMM Y4eOHBIM IUIAHOM H
@denepalibHBIM  TOCYIAPCTBEHHBIM 00Pa30BaTEIbHBIM CTAHJIAPTOM BBICIIETO 00pa3oBaHUS
®OI'OC 3++ mo HampapieHuiro MmoArotoBku 15.04.06 MexaTpoHuka W POOOTOTEXHHUKA,

YTBEP)KJICHHBIM PUKa30M MuHHCTEpCTBa oOpa3zoBaHus u Hayku Poccuiickoit @enepamnn  Ne
1023 ot 14.08.2020.
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1 ]_le.]'ll/l H 3aJa4Y1 0CBOCHUA JUCHHUIIJIMHbI

Iesbi0 ocBoeHHs1 — 00yUeHHE CTYICHTOB IPUHIMIIAM Pa3pabOTKH MPOrpaMMHOTO 00eCIIeUCHHUS
MEXaTPOHHBIX CUCTEM Pa3IMYHOTO Ha3HAUCHUs, MPpUOOpeTeHNEe HaBBIKOB 00BEKTHOTO
IPOrPaMMHUPOBAHHS.
3agayaMM TUCHUIUIMHBI SABIISIOTCS:
® O3HAaKOMJICHHE CTYJCHTOB C COBPEMEHHBIMH IIOJXOJAaMH K pa3padOTKe U OTJIaJAKe
MIPOrPaMMHOTO 00eCIIeUeHUS] MEXaTPOHHBIX CUCTEM;
¢ (QopMupOBaHHE HABBIKOB CO3/[aHUS IIPOIPAMMHOTO 00ECIICUeHHS U1 MUKPOKOHTPOJIIICPOB
¥ KOMIIBIOTEPOB Ha 0a3e onepannoHHol cucteMbl Windows;
e (opMHUpOBaHHE HABBIKOB OOBEKTHOTO MPOrPAaMMHPOBAHUS HA S3bIKAX BBICOKOTO YPOBHS
(C++, C#) c nenpio co3gaHMsl YNPaBISIIOIIMX [POrpaMM BBIUYMCIMTEIBHOTO KOMILIEKCA
MEXaTPOHHBIX CHCTEM Pa3IMYHOTIO Ha3HAYCHHUS.

2 Mecro aucuuninubl B crpykrype OITIOII BO

Juctmmmana 51.0.11.03. «lIporpamMmmHoe oOecriedeHre MEXaTPOHHBIX CHCTEM» BXOIWT B
TIepeyueHb TUCIUIUIAH [UKJIA TOATOTOBKH MarkCTpa.

3 TpeGoBaHus K pe3yibTATaAM OCBOCHHUS COJEP:KAHUS M CHMIIMHBI

[Ipouiecc u3yueHUs: NUCUUIUIMHBI HAMpaBiIeH HAa (OPMHUPOBAHUE DJIEMEHTOB CIEIYIOIINUX
KOMITETEHIIMH 110 JAHHOMY HaIIPaBJIEHUIO MOTOTOBKHU:
OIIK-4 CnocobeH HCMONb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTUU H
IIPOrpaMMHBIE CPEJICTBA IIPU MOAEIMPOBAHUN TEXHOJIOTUYECKUX TPOLIECCOB.
OIIK-4.1 CrnocobeH mNPUMEHITh COBPEMEHHBIC IPOTPAaMMHBIE CPEACTBA |
WH(OPMAIIMOHHBIE TEXHOJIOTHMH IPH MOJICIIMPOBAHMHA MEXATPOHHBIX M POOOTOTEXHHYCCKHX
YCTPOMCTB.

B pesyabTare ndy4eHust AMCUMIIMHBI CTYACHT J0JI7KEH:
3HaTh:
® CHHTaKCHYECKHE KOHCTPYKIMIl COBPEMEHHBIX SI3BIKOB IporpaMmupoBanus (31);
e mAabJOHBI  TMPOEKTHUPOBAHUS  BBICOKOYPOBHEBOI'O  MPOTPaMMHOro  oOecnedeHus,
MIPUMEHSIIOIINECS B YIPABISIOLUMX [IPOrPaMMax MEXaTPOHHBIX cUCTeM (32);
® OCHOBHBIE AITOPUTMBI YIIPABJICHHS MEXaTPOHHBIMU cUcTeMaMu (33).
Ymers:
® T[PUMEHATH OCHOBHBIE METOJBl NPOEKTHUPOBAHUS CIOXKHBIX CHCTEM MPOTPaMMHOIO
o0ecrneueHns ¢ UCO0Ib30BaHUEM 00bEKTHO-OPUEHTHPOBAHHOTrO noaxoaa (Y1);
® CO3JaBaThb BBICOKOYPOBHEBBIE QJITOPUTMBl YIPABJICHUS CIOKHBIMM MEXAaTPOHHBIMU
cucteMamu (Y2).
Baanern:
® HaBBIKAMU NPUMEHEHUS 0a30BBIX AITOPUTMOB YIPABICHUS MEXAaTPOHHBIMHU CHCTEMaMH
(B1);
e HaBBIKaMHU paOOTHI B KOMIUIEKCHBIX Cpe/lax CO3/laHus IporpaMMHoro obecneuenus (B2);
e HaBBIKAMHU HAMMCAHUS aJITOPUTMOB U IIPOrpaMM Ha SI3bIKaxX MPOrpaMMHUPOBAHUS BHICOKOTO
ypoBHs (B3);
® HaBbIKAMU [POEKTUPOBAHUS  CJOXKHBIX CHCTEM C  HCIIOJIb30BAHHEM OOBEKTHO-
OpHEHTUPOBAHHOTO noaxozaa (B4).

4 Coaep:xanme M CTPYKTYpPa AUCHHMIIMHBI (MOAYJIs1)

4.1 ConepxxaHue pa3iesioB JUCHUNIHHBI

Ne HaumenoBanue ®dopma
Conepxanue paszena
pasz. pa3zena TEKYIIEro




KOHTPOJISL

OcHOBHBIE OCHOBHBIE IPUHIIMITBI K METOIOJIOTHS pa3paboTKH

MPUHIUIIEL 1 MIPUKIIaIHOTO POrPaAaMMHOTO 00ecTIeueHHs Bonpocs! va
METOJIOTOTUS MEXaTPOHHBIX CHCTEM Ha 0a3e alrOpUTMUYECKUX dK3aMeHe
pa3paboTku SI3BIKOB TIPOTPAMMHUPOBAHUS PA3THIHOTO YPOBHSL. TpakTuieckue
HPHKJIAJHOTO SatITHA
MPOTPaMMHOTO

obecricueHusI.

S3p1KH O030p  S3BIKOB  TIPOTPaMMHUpPOBAHMA.  SI3BIK
NPOTPaMMHUPOBAHUS | MMPOTPaMMHPOBAHUSI BEpXHEro ypoBHS  «C++y,

, Kimaccudukarys. CHHTAaKCHC $53bIKa, 0030p OCHOBHBIX OIEPAaTOPOB,

SI3bIKHN MIPUMEPBI Pean3aliy Pa3IuyHbIX alrOPUTMOB MPU
NPOTpaMMHUPOBAHUS | HAllMCAaHWU  yNpaBiIflomux nporpamm.  O0630p

HU3KOIO U CpefcTB pa3paboOTKM M OTJIAaiKM Mporpamm - | Bompocsl Ha
BBICOKOTO ypoBHeH, | Microsoft  Visual  Studio 2010, onucanue Hp?;ﬁ\fgéine
KaK MHCTPYMEHT uHTepdeiica mporpaMm. SaHATHS
JUTS peaTn3aliiy

YTIPABISFOLIAX

(hyHKIHN B

MEXaTpPOHHBIX 1

POOOTOTEXHUYECKIX

cucTeMax.

[Moaxon 06bekTHO- | OOBEKTHO-OPHEHTHPOBAHHOE MPOrPAMMHUPOBAHHE, T
OPHUEHTHUPOBAaHHOTO | HAa3HAUYEHHE U OCHOBHBIC MOHATHS. VIHKanCysmus, SK3AMCHE
NpOrpaMMHUpPOBaHUs | HacjenoBaHHe, MOIUMOP(PH3M. CHHTAKCHUC S3bIKOB IpakTHyeckue
npu pazpadotke [10 | mporpammuposanus C++, C#. 3AHATAS
I yTIPABJICHUS OcoBGEeHHOCTH HAMMCAHMS IPOTPAMM Ha A3BIKE JlaGopatoprbie
MEXaTpOHHBIMHU 00BEKTHO-OPHEHTHPOBAHHOTO 1 00BEKTHOTO S
CHCTEeMaMH IIPOTrPaMMHPOBAHUSL.

IIporpammuOE [lonsTHE WHTEIIEKTYaNbHBIX POOOTOTEXHUYECKUX

obecrieueHne AL | CHCTEM. WnTennexryanbHbIe JaTYUKH, | Bompocsr Ha
MHTEIUIEKTYaIbHBIX | OCOOCHHOCTH peanu3anyy, uHTepEHCHI, oK3aMeHe
POOOTOTEXHUUECKUX | OCOOEHHOCTh HalnCaHus MPOTrPaMMHOTO Hpiﬁ;ﬁ:ﬁ?"e
CHCTEM, OCHOBHBIE | OOECTIEYEHHS TIPH PEANU3AIMHA POOOTOTEXHUYECKUX | JlaGopatopHEie
IIoaAX0abl K | CUCTCM. 3aHATUSL
pa3paboTke.

4.2 CTpyKTypa IMCIHILIHHBI

OO6m1ast Tpy10€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3aueTHbIe eAMHUIBI (144 yaca)

Bun pabotst 3
ceMecTp

OO0mas Tpy10eMKOCTh 144
AyautopHasi padora: 54
Jexyuu (J1) 9
Ipaxmuueckue 3auamus (I13) 9
Jlabopamopuwie(JIP) 36
CamocrosiTesibHas padoTa: 63
CamMOoCTOSTENPHOE U3YUYECHHUE PA3]IETOB 40
CamormoaroroBka (mpopaboTka W TOBTOpPEHHE 23

JIEKIIMOHHOT'O

mMarcpuaia n Marcpuraia

y4eOHUKOB U y4eOHBIX MOCOOUM, MOATOTOBKA K
7a00pPaTOPHBIM W MPAKTUYCCKUM  3aHITHSIM,

Bcero

144

54

36
63
40
23




KOJUIOKBUYMaM, pyOe>KHOMY KOHTPOJIIO | T.1.),

KoHTpoJib (MOAT0TOBKA K ¢/1adye IK3aMeHa) 27

27

Bup HpOMe)ICYTO‘{HOﬁ aTrecranmum 9K3aMCH 9K3aMCH

pas-
nena

KommuecTBo yacos

KonrakTHas
pabota

J JP | 113

HanmenoBanne pa3aciioB

Bcero

Bue-
ay.

paborta

CP

OCHOBHbIC IPUHLIHIIBI 1
METOAOJIOTUS Pa3paboTKU
HPUKIIAJTHOTO IPOrPAMMHOTO
o0ecCTIeYeHHSI.

SI3pIKM TPOTpaMMUPOBAHUS,
Kiaccuukanus. SA3pIku
[IPOrpaMMUPOBAHUS HU3KOTO U
BBICOKOT'O YPOBHEW, KAK MHCTPYMEHT 20 2 - 3
JUIS pean3alii YIpaBJIsSoInuX
(GyHKINH B MEXaTPOHHBIX H
POOOTOTEXHUYECKHX CHCTEMAX.

15

[Tomxox 0OBEKTHO-
OPHEHTHPOBAHHOTO
IIPOrpaMMHUPOBAHUS IIPU pa3paboTKe 35 3 6 3
I10 st ynpaBieHus: MEXaTpOHHBIMU
CHCTEMaMH

23

ITporpammHoe oOecrieueHue st
HHTCJUICKTYAJIbHBIX
POOOTOTEXHUYECKHX CHCTEM,
OCHOBHBI€ ITOJIX0/IbI K pa3paboTKe.

56 3 30 3

20

Hroro: 117 9 36 9

63

4.3 JlabopaTopHble 3aHATHUSA

Temsl 3aH9TUN

Ko gacos

I/I3y‘-ICHI/IC IIpUHOHUIIA JEeHCTBUSA I.IH(I)pOBOl"O JaTdyrMKa OCBCIICHHOCTH.

10

N3ydenue npuHIMnIa AeiicTBUs 1UPPOBOTo JaTUUKa
TEMIIEPATyphl U BIAXKHOCTH BO3yXa.

10

N3yuenne nmpuHImMIIa JEUCTBUSA YIBTPAa3BYKOBOTO U3MEPUTEIS
JAJIbHOCTH..

10

N3ydenue npuHIMIA JEHCTBUS CUCTEM TI100aTbHOIO CITYyTHUKOBOTO
MTO3ULIMOHUPOBAHUS

NTOI'O

36

4.4 IlpakTHYecKue 3aHATHSA




Ne Tema Koi. gacos.

1 | A3bik nporpamMmmupoBanusi BepxHero ypoBHs C++, C# CUHTaKCHUC A3BIKOB,
0030p OCHOBHBIX ONIEPATOPOB, MPUMEPHI PEATH3AIUHN PA3TUIHBIX 10
QJITOPUTMOB NPU HANMCAHUHU YIPABJISIONIMX TPOrpamMM.

3 | O630p cpeacTB pa3pabOTKu U OTiIaaku porpamm Microsoft Visual Studio
2010, onucanue uHTEpdeEiica. 2

4 HHTCJ’IJ’ICKTY&]’IBHHC JaTYUKU 1 CUCTEMBI MOOMJIBHBIX pO6OTOB.

NTOI'O

4.5 CamocTrosiTe/ibHOE H3y4YeHHEe Pa3/1e10B JUCHUILINHBI

Ne Kon-Bo
Bomnpocsl, BHIHOCHMBIE Ha CAMOCTOSATEIBLHOE H3YUYEHHE
9acoB
1 2 3
1. | Pa3Butne A3bIKOB IPOrpaMMHUPOBaHKS, COBPEMEHHBIE TEHICHLIMH. 5
2. | Cunrakcuc a361K0B nporpaMMupoBanus C++, C#. 35
3. Hroro 40

S OueHoyHble MAaTepHAJbl Ui TeKYHIEro KOHTPOJISL YyCIHEeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAlluN

51 OneHoYHbIE MaTepHAJIbI IJISl TEKYIIECIr0o KOHTPOJIA YCIIEBAEMOCTH

Tembl 1011 pedepaTos:

3a mMOATOTOBKY U 3alUTy pedepaTta CTyJACHT MOXKeT Habpath 6 6amioB (mo 2 Oamia 3a Tpu
KOHTPOJIbHBIE pelTUHTOBBIE TOUkH). [Ipu moarotoBke pedepara CTYACHT AOKEH 03HAKOMUTHCS
C OCHOBHOW M JONOJHHUTEIBHOW JIUTEpaTypOi, BKJIOYas CIPABOYHBIC W3JaHUSA, 3apyOeKHBIC
UCTOYHHUKH, KOHCIIEKT OCHOBHBIX IOJIOKEHHI, TEPMUHOB, CBEJCHUH, TPEOYIOIINX /sl 3alIOMUHAHHUS
A SBIBIIOIIAXCSA OCHOBOIIOJATaIOIMMU B JTOH TeMe. HeoOXOoAMMO COCTaBUTH AQHHOTAIIUHA K
NPOYNTAHHBIM JIMTEPATypHBIM HcTOUHUKaM. CTpyKTypy pedepaTa CTYIEHT ONpeAessieT caMm.
OneHnBaHNE MPOBOJUTCS C YYETOM KOJMYECTBa OOPaOOTaHHBIX JIUTEPATYPHBIX HCTOYHHUKOB,
KadecTBa oopmiieHus1 pedepara, OTBeTa Ha BOMpockH 1o pedepaty. Temy nmis pedepara CTyaeHT
MOXET NPCAJIOKHUTL CaM, oo BBI6paTB H3 NPCAJIOKCHHBIX.

1. Compemennbie s3biku nporpammupoBanus C++ u C#, Kiaccel, HacnemoBanwme,
MHO’KECTBEHHOE HACJIEI0BAaHUE.
Paznuuue B nepenave B PyHKIUIO TapaMETPOB M0 3HAUCHUIO U MO CCHIJIKE.
JlMuHaMU4YeCcKOe BBIJICIICHUE MTAMSITH.
MHuoromepHbie MaccuBsl B si3bikax C+ u C#.
Otnuune s361K0B MporpammupoBanust C++ u C#.

Nk e

Bonpochl K KOHTPOJIBHBIM PETHHIOBBIM MePONPUATHAM




S: A3bik mporpammupoBanus C++, onepanus new ...

- CILY>KUT JUJIs1 OOBSIBJICHUSI MacCuBa

- CILY>KUT J17151 OOBSIBIICHUS IEPEMEHHOH 11€JI0T0 THIIa

+: O3BOJISIET JUHAMUYECKH BBIJECINUTD NaMATh 7151 00bEKTA, T.€. BO BPEMsI BHIIIOJIHEHUS
MIPOTPAMMBI

-: HE UCIOJb3yeTcs B sA3bike C++

I:

S: SA3bik mporpammupoBanusa C++, kiacc ...

+: 3TO NPOU3BOAHBIA CTPYKTYPUPOBAHHBIN THII, BBEACHHBIN IPOIPAMMHUCTOM Ha OCHOBE YXKe
CYILECTBYIOIIMX TUIIOB

-1 9TO MacCuB

-: 001acTh ONepaTUBHON MAMATH

L

S: SI3b1k mporpamMmmupoBanus C++, Kjacc, KOMIOHEHTHbIE (PYHKIIUU.

-: KJIacC He JIOJKEH UMETh KOMIIOHEHTHbIE (DYHKIIMH

-: KOMIIOHEHTHbIE (DYHKIIMH CIYXKHT Vs OBBIIIEHUS CTAaOUILHOCTH PabOTHI MPOTPaMMBbl
+: KOMIIOHEHTHbIE (PYHKIIHH KJIacca MO3BOJISIOT 00padaThIBaTh JaHHBIE KOHKPETHBIX 0OBEKTOB
KJjiacca

I:

S: S3b1k mporpamMmupoBanust C++, KOHCTPYKTOp Kiacca.

+: 3TO crienuabHasi KOMIIOHEHTHAst (QYHKIHS [T MHULIAAIA3aluU 00bEKTOB Kilacca

-: mo0asi KOMIIOHEHTHAas! PYHKIIMS SBIIAETCS KOHCTPYKTOPOM Kilacca

- KOHCTPYKTOP KJlacca He npuMeHsieTcs B si3bike C++

I:

S: SA3pik mporpammupoBanusi C++, KOHCTPYKTOp KJlacca

-: IMS KOHCTPYKTOpa MOKET OBbITh JIFOOBIM U MOXKET HE COBIAJaTh C UMEHEM Kilacca

+: UM KOHCTPYKTOpA JAO0JKHO COBIIAJIaTh ¢ UMEHEM Kilacca

-: Y KOHCTPYKTOpa HE JOJKHO ObITh UMEHU

I:

S: A3k mporpammupoBanust C++, 111 KOHCTPYKTOpa KJiacea ...

+: HE OIpeAeIAeTCs TUIl BO3BPAIacMOro 3HaYeHUs

: THII BO3BPAIIa€MOT0 3HAYEHUS MOXKET OBITh TOJBKO int

: THII BO3BPAIIaeMOT0 3HAYEHUS MOXKET OBITh TOJIBKO JTFOOBIM

: TUI BO3BPAILla€MOI0 3HAYE€HUSI MOXKET ObITh ToJbKO double

I:

S: A3k mporpammupoBanus C++, KOHCTPYKTOP Kjacca

-1 B KJIacce MOKET OBbITh TOJIBKO OJAMH KOHCTPYKTOP

-: B KJIacce He MOXET OBbITb KOHCTPYKTOPOB

+: B KJ1acce MOXeT ObITh HECKOJIBKO KOHCTPYKTOPOB (TIeperpy3ka)
I:

S: S3b1k C#, KOHCTPYKTOP KJ1acca NpeJHa3HaYeH I ...

-1 CO3J]aHUs MacCHUBa

-1 CO3/IaHMS TIEPEMEHHOM THUIIA int

-: YHUUTOXKEHHUS SK3eMIUIIpa Kiacca

+: co3maHus SK3eMIUIsIpa Kiacca

I:



S: S3pik C#, KOHCTPYKTOP KIacca UMeeT MOIU(PUKATOP TOCTYIIA ...

-: private

+: public

-: protected

-: internal

I:

S: SA3bik C#, KOHCTPYKTOp KJacca ...

-: BO3BpalllaeT 3HauYeHUE 11eJI0ro TUIla

+: He BO3BpalllaeT HUKAKOr0 3HaYCHUS

-: BO3BpAIaeT 3HaYeHUE JIF0OOT0 THIIA

-2 BO3BpallaeT MacCUB JaHHBIX JO0O0r0 THMa

L

S: A3k C#, s 3a1anust meperpy3ku KOHCTPYKTOpa Kiiacea ...

+: He0OXOIMMO HAMKCATh HECKOJIBLKO KOHCTPYKTOPOB KJIacca, KaX/IbIi U3 KOTOPBIX MIPUHUMAET
napaMmeTpsl pa3Hble 0 KOJUYECTBY WU MO TUTIAM

-: He0OXO0/IMMO HAMMCaTh OJIMH KOHCTPYKTOP Kiacca, KOTOPBIA HE MPUHUMAET MapaMeTpOB
-: Ieperpy3Ka KOHCTPYKTOPOB B s3bike C# 3amnperieHa

JlaGopaTopHble padoThI

[lpu BBIMOTHEHHH J1TAOOPATOPHBIX PAOOT, CTYACHT MOJYYaeT INPAKTHUYECKUE HABBIKH
pOTrpaMMHUPOBaHUs. 3a BBIIIOJHEHUE JTA0OPATOPHBIX pabOT CTYACHT MOXKET HaOpaTh 18 GayioB
(o 3 Gaya B KaXKIyI0 PEUTHHTOBYIO TOUKY).

Jlaboparopuas padota Ne 1. M3ydeHnne npuHIAIA ASUCTBHS U(YPOBOTO JaTINKA
OCBEIIEHHOCTH
[ens paboTer: M3ydenne npuHmma 1edcTBHs MUGPOBOTo TaTYNKa OCBEIICHHOCTH.

JlaGopaTtopHast padota Ne 2. 3yuenue npuHIumna AeHCTBUS IUPPOBOTO JaTUHKA

TEMIEPATYpPhl U BIAKHOCTU BO3AYyXa

[lens pabotel: M3yueHue npuHLMIA JEHCTBUS HUPPOBOTO AATYMKA TEMIEPATypbl U
BIIQXKHOCTH BO3/1yXa.

JlaGopatopHas pabdorta Ne 3. M3yueHue npuHIuna AeHCTBUS YIbTPa3BYKOBOTO U3MEPUTEIIS
JAJIbHOCTH
Llenb paboTsl: M3yuenue npuHLMNa JeHCTBUS YIbTPa3BYKOBOTO U3MEPHUTENS NATbHOCTH.

JlaGopatopHass pabora Ne 4. M3ydeHue npuHIUNA JEHCTBHA CUCTEM TIJI0OAIBHOTO
CIyTHUKOBOT'O TIO3UIIMOHUPOBAHUS

Llens pabotel: M3ydyeHue mnpuHIMIIA AESUCTBUS CHUCTEM TIJI0OAIBHOIO CITyTHUKOBOTO
MO3UI[MOHUPOBAHHS.

O6pa3zerr 1abopaTopHOl pabOTHI IPEACTABICH HIKE.

M3yyenue npuHOuna AedcTBUA HM(PPOBOIo JaTYHKA
OCBEIIEHHOCTH

Meroanyeckue yKa3aHus
K JlabopaTopHoii padore

Hean paborbl: U3yuenue npunyuna oeiicmeus yuppoeozo 0amuuKa 0ceeu|eHHOCmIU.



OBIINUE CBEJEHUSA

JI71s1 OLIEHKM CBETOBOI'O M3JIyYEHHUs MPUMEHSIIOTCS SHEPreTHUYECKHUE UM CBETOTEXHUYECKUE
(BU3yalibHBIC) XapaKTepUCTHKHU. [lepBble MCIONB3YIOT, KaK MPaBUIIO, JIJIS U3IYyYCHHH, KOTOpbIE
JeXaT 3a IpelelaMM BHMJIMMOIO CIEKTpa. Bropele ciykaT A ONMCaHHs IPOLECCOB,
MPOTEKAIONIMX B JMANla30HE BUAMMOIO CBETa M BOCHPHUHHMMAaeMbIX Tja3oM. Takoe paszzieneHue
BBI3BAHO TEM, YTO JCHCTBHE BHJIMMOIO CBETa Ha TJIa3 3aBUCUT HE TOJIBKO OT (PU3MYECKHX
napaMeTpoB H3Iy4eHHs (PHEPTUM, YACTOTHI, CIIEKTPAIbHOIO COCTaBa), HO U CHEKMPAIbHOU
uyecmeumenvrocmu S.(A) rnaza (puc.1). Kak BUAHO Ha pUCYHKE, 4yBCTBUTEIBHOCTD IJIa3a K
CUHE-(QHOJETOBOMY M KPACHO-OPAHKEBOMY H3JIYYEHHIO CYIIECTBEHHO HKXKE, YeM K JKEITO-
seneHoMy. MakcumyMm S.(4) nocruraerca mpum 4 = 0,5..0,555 MxMm (mepBoe 3HaueHHUe
CIIPaBEIMBO ISl 4ePHO-0ETI0ro, BTOPOE — IS LIBETHOTO 3PEHHUS).

Se
1,0f

T

0,8

0,6

04T

0,2f

0

f " -
04 0.5 0.6 0,7 A, MKM
Puc. 1 - Cnexmpanvras 4yecmeumenbHOCmMb 21a3a:
I — Ill — cune-guonemosas, srcermo-3eneHas u KPACHO-0PaHICe8Asl 0OAACMU COTHEYHO20 CNeKMpa
coomegemcmeento, 1 — cnekmp conneuno2o ceema, 2 — yepHo — Oends Yy8CmeUmenrbHoCms, 3 — y8emHas
YY8CMBUMENbHOCb 21143d

Jnst mepeBoma (POTOMETPUUYECKUX XAPAKTEPUCTHUK B HHEPreTUUECKHE MCIOJb3YIOT
koa(puyuenm euonocmu Ky, MOKa3bIBAIOIIMH, KaK MEHIETCSA CBETOBOE OIIYLIEHHE IO BCEMY
JUana3oHy BUAMMOro cBeTa. Tak Kak riia3 uMeeT HauboIbIIyI0 BUTHOCTh (CBETOBOE OLIYIIEHHE)
Vinax K u3IydeHuio ¢ A = 0,555 MkM, TO

kV = I'{i"rvmn.:r

rae Vi — cBETOBOE OIYIIEHUE K M3IYUYEHHUIO ¢ UIMHOM BonHbl A. B quanasone 0,38...0,77
MKM K03 uiuent ki, usmensercs B 10° pas.

Pasnuyaror crnegyronue OCHOBHBIE XapaKTEPUCTHKU CBETOBOTO HW3IYUEHUS: HDHEPTHs
uznyueHuss W (sHepreTudeckas B JKOYIAX M CBETOTEXHUYECKAs B JIIOMEH-CEKYHaX);

o dW o o
ceemosoit nomox P =—— (oHeprermyeckuii B BT M CBETOTCXHMYECKHII B JIOMEHAX,
npuaem 1 B n3nydenus ¢ A = 5,55+ 1077 m cooTBeTCTBYET 683 11M);

dd .
cuna ceema | = —a> TAe & — TenecHbIit yrou (B KaHzeNax);

e d¥d )
0C8CUICHHOCMD -5 = E (BHepFCTH‘ICCKaﬂ B BT Ha KBaApaTHbBIKM METP U CBETOTCXHUYCCKAs

B JIIOKCax);

dJ .
ApKocmb (MHTEHCUBHOCTh) Y = —o» e dS, — momanas OPTOrOHAIBHOM MPOEKIMU
n

CBCTAIICTOCA 3JICMCHTA ITOBECPXHOCTHU ds (CBCTOTGXHI/I‘-ICCKB.}I B KaHACIaxX Ha KBa,[[paTHBIfI MeTp).

B ¢dotomerpunm gns  ompeneneHHs CBETOTEXHHYECKOM SPKOCTH IO  M3BECTHOM
DHEPTeTUYECKON UCTIONB3YIOT TaOIHUIIBI BUIHOCTH. HarpuMep, sHepreTrudeckas SpKoCTh MOTOKa
reNuii-aproHoBoro Jazepa ¢ 4 = 0,514 MkM, pabOTarONIEr0 B HEMPEPHIBHOM PEKUME, COCTABJIAET
10 Br/m>. Tlo Tabnuume BuAHOCTH (oToMeTpudeckas spkocTh Y= 4-10 xu/m? | uro
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npuOIM3UTENHHO B 2,5-10° pas 6osiblie SPKOCTH CONMHIA.

CriocoOHOCTh TI1a3a pearupoBaThb HAa M3MEHEHHE SAPKOCTU B OYEHb OOJIBLIIOM JMana3oHe
MOJTYYHJIO Ha3BaHKE 3pUTEIBHON amanTtanuu. B cpeqnem mis yemoBeka AY = 2(10'6...105) KI/M>.
CBOICTBO TIJla3a BOCCTAHABJIMBATH CBETOBYK YYBCTBUTEIBHOCTb HA3bIBAETCS CBETOBOM WiIn
TeMIIOBOM ajnanrauued. llepas mposBiseTrcs NpH pPe3KOM YBEIMYECHUH OCBELICHHOCTH,
HalpuMep IMpH BBIXOJE, U3 TEMHOIO MOMEIIEHHs Ha CBET, U COCTaBIsIeT 2—3 MHH; BTOpas
CYILIECTBEHHO IpoAopkurenabHee n gocturaer 20—30 muH. [lapameTpbl HEKOTOPBIX THUIIOBBIX
UCTOYHUKOB CBETa IPECTABICHbI HUXKE:

DoTOrpaPUIECKAS BCIIBITITKA ...'uvveneeeenreannnnnns ¥ =7-10"" x/m?

JIaMITa HAKATHBAHES ......eveeeeeeeeneenannennnnnn ¥ =6 -10° kn/m?

JTHEBHOM CBET ....vevvevieeeeeeeeeteeeeeeeeeteeeeeeneeeteeseeseeeseeneeneeas T =10% mx

TTOMHAS JIYHA ... Y=2-103xu/™m% 3= 210" nx
BBEBITHOEC HEOO v.eveeeeeeeeeeeeeeeeeeeeeeeeseeeeseeseeeseeseseseeseseeesenes Y=4-10%xkym?, 3= 10" n1x

Ipumeyanue. MUHAMANbHAS BUAUMAS APKOCTh ¥ = 1075 k/m>.

HOpOF YYBCTBUTCIIBHOCTHU I'Jila3a XapaKTCPHU3YCTCA HAWMMCHBIIUM KOJIMYECTBOM ISHCPTHHU,
BEI3BIBAIOIIEH €0 CBETOBOE pasjpakenue. I1oporooe 3HaYeHHE CBETOBOTO MOTOKA 3aBHCUT OT
JuaMeTpa 3padka U cocTapisger okoso 2 -107* nm npu nuamerpe 3pauxa 8 mMm.

Lugposoii oamuux oceewpennocmu BHI750F VI

BHI1750FVI - 1uudpoBoil JaT4yMK OCBEMIEHHOCTH pEAM30BaH B BUAE MHKPOCXEMBI C
uuppoBbIM  BeIxoaoM (uHTepdeiic 1°C). JlaTumk MOKET NpPUMEHAThCS B  Pa3IMYHBIX
AJIEKTPOHHBIX U MEXATPOHHBIX YCTPOMCTBAX, /IS ITOJIY4EHHUS JAHHBIX O BHEIIHEN OCBEIEHHOCTH
(HampuMep, CUCTEMBbl YIPABJICHUS OCBELICHUEM 3JaHMUM, JJIs aBTOMATHUYECKOW PeryIupOBKU
sproctu 3kpaHoB KK TeneBH30poB M MOOWIBHBIX TelepOHOB M T.I.). JlaT4MK mMO3BOJISET
U3MEpATh UHTEHCHUBHOCTh CBETA B IIMPOKOM CIIEKTPE C BBICOKMM paspemeHuem ot 1 go 65535
nk. Ha puc. 2 noka3an oOmuii BUJI IJIaThl ¢ YCTAHOBJIEHHBIM JTATYMKOM.

Puc. 2. Obwuii 6uo nramsi 0amuuxa oceeujeHHoCmu.

KpaTKI/Ie XaPAKTCPUCTHKHU JaTUUKA.

e MUnrepoeiic I°C.

e CrekTpaibHas YyBCTBUTEIBHOCTh OJM3Ka K UyBCTBUTEILHOCTH YEIOBEUYECKOTO IJ1a3a.

e BcrpoenHslii 16-u pa3psiHblii aHaIOTO-IIM(PPOBOI MpeodpazoBaTeb.

e [llupoxuii 1uana3oH U3MEpeHU ocBeIeHHOCTH (1 - 65535 k).

e Huskoe sHepromnorpelieHue.

e DyHKIMA NOJABICHUS IOMEX OT UCTOYHUKOB cBeTa Ha yactore: S0I'm - 60I'm.

e B03MOXHOCTh HOJKIIOUEHHs 2-X JaTYMKOB K OJHOMY KOHTpoJLIepy mo unrepdeiicy I’C
(MOXHO BBIJICTIUTH JIBa aJpeca YCTPOUCTBA).

e [lorpemnocts usmepenus (£20%).

e Huskoe BrusiHIE HHPPAKPACHOTO U3ITyUCHHSI HA Pe3yJIbTaT U3MEPEHUSI.

e MakcuManbpHas yacToTa oOMeHa JaHHBIME 1o uHTepdeiicy I’C — 400 kI 1.

e PaGounii nuanason temneparyp -40°C ++85°C.
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Ilocneoosamenvusiit unmepgeiic TWI (I°C)

Unreppeiic I°C  TpebyeT ABYXIPOBOJHOIO COEAMHEHHSA, HO C 00A3aTeIbHBIM
o0beMHEHHEM '"3eMenb", T. K. CUTHalbl B HeM aOCOJIOTHbIE, a He JudQepeHnuanbHble, U
OTCUHTHIBAIOTCA OTHOCUTENbHO "3emiu". B untepdeiice 1°C ycrpoiictBa MoryT paboTaTh B
pexume "Bemymmii" (Master) wiam "Bemombiid" (Slave). B oriamyme oT GOJIBIIMHCTBA JAPYTHX
unTepdeiicoB, BenoMble ycTpoiicTBa ¢ unTepdeiicom 1’C TOMKHBI UMETh MHIUBHIYalbHbIH
azpec, NPUCBAaUBaeMblil IpousBoauTeneM. I pasinyeHuss OJUMHAKOBBIX YCTPOMCTB, €CIM HX
Oosee IByX Ha OJJHOW JIMHUH, B HEKOTOPBIX TUIIaX YCTPOUCTB (KAaK B pacCMaTpHUBAEMOM JAaTUUKE
OCBELICHHOCTH) MMEIOTCS JONOJHUTEIbHBIE aJpECHbIe JIMHUHU, BBIBOJBI JUISI YCTaHOBKHU
MHAMBUAYaAJILHOTO a/ipeca WK BXOAbl THNA "BbIOOp KpucTasuia". JIaTuuK OCBELIEHHOCTH UMEETE
aapec 0100011 (ecnu Ha BeIBog ADDR nmatymka mogaH HU3KHM JIOTHUECKHH YPOBEHB) M ajipec
1011100 (ecnu Ha BeiBog ADDR natunka nojiaH BbICOKUN JOTMYECKUNA YPOBEHD).

I>C ciyskuT 111 CBA3M MEXy cO00i MUKpOCXeM Ha OJHOM IJIaTe WM B Mpeeax 0JHOro
ycrpoiicTBa. OHAKO 3TO MEMICHHBIN HHTEpdeiic (MaKCUMalbHOE 3HAYEHUE CKOPOCTH OOMEHa
JUls aT4rka ocBemeHHoctd — 400 x6ut/c), U MoTOoMy NpPUMEHSETCS TaM, Ilie He TpeOyercs
CKOPOCTHOW Tepenayu JaHHbIX. B mHTepdeiice ecTh HECKOJIbKO Pa3IMYaIOlIUXCs COCTOSHUN
("cTapt", "cron", mepegada OT mMacTtepa WM K MacTepy u T. 1.). KpoMme Toro, u3-3a Hanuuus
BCEro OJIHOM JIMHUMM OOMEeHa JaHHbIMM (Ja €lle U C MOIJAEPKKOM MHOTHUX YCTPOMCTB,
HOJKIIOYEHHBIX K HEW — puc. 3), NPUXOJUTCS OPraHU30BBIBATH IPOTOKOJ TakK, YTOOBI
UCKJIIOUUTD JJIEKTPUUECKHE KOH(PIUKTHI.

Rr1 RZ
10k 10k

SDA—*%

SCL

SDA—*%

SCL

SDA—*%

SCL

SDA[—*

SCL

L. L1 1 1

Puc. 3. Cxema nooknouenuss HeCKOIbKUX YCMPOicme K unmepgericy.

IIpenmnonoxum, y Hac €CTb HECKOJIBKO YCTPOWCTB, NMOAKIIOUYEHHBIX MapajUIeIbHO K JIBYM
nuHuAM (He cumTasi, ectectBeHHo, "3emnu"). Ilo ommoit w3 mwux (SCL) Bcerma mepemaroTcs
CHHXPOHHU3UPYIOIIME HUMITYJIBCHI, @ IO BTOpoil — cobcTBeHHO AaHHble (SDA). MHdpopmanus B
KK JTaHHBIH MOMEHT BPEMEHH IeperaeTcsl TOJbKO OJHHM YCTPOHMCTBOM M TOJBKO B OAHY
cropony. C nmomompio TWI M0OXHO (TeopeTndecku) COeqUHMUTH A0 128 ycTpoicTB, Tak, Kak
noka3zano Ha puc 3. "[loarsruBaroniue" pe3nucTopbl JOJKHBI UMETh HOMUHAI MOPSAJKA €IUHUIL
i aecatkoB KOM (4eM BebIle CKOpOCTh NEpeaay, TEM MEHBIIIE).

UroObl pa3iMuuTh HECKOJIBKO YCTPOMCTB, KakJo€ U3 HHUX 00s3aHO HMETh
UHIMBUYaNIbHBINA agpec. OH 3amaeTcst 7-OMTOBBIM KOJOM, IIOTOMY BCETO TaKUX YCTPOMCTB Ha
OJTHOH JTMHUH MOXET ObITh 128.

Tunosoit BapuanT oOMeHa uHMopmanueii no untepdeiicy 1°C nokasan Ha puc. 4. Kparko
pacmmdpyem 3Ty auarpammy. JIro6oit ceanc mepemaum 1o mportokony [2C HaumHaeTcs ¢
COCTOSIHUS JINHNU, UMEeHyeMoro Start (korga cursan Ha iuHun SDA mensiercs ¢ jor. 1 Ha jor. O
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npu BeICOKOM ypoBHe Ha juHuMH SCL). Start MoxkeT BbIIaBaTbCs HEOAHOKPATHO (TOra OH
Ha3bIBaeTCs "MOBTOPHBIN cTapT"). 3aKaHYMBACTCA CeaHc curHajaoM Stop (coctosiaue muHuu SDA
MmeHsieTcs ¢ jor. 0 Ha jor. 1 npu BbeicokoM ypoBHe Ha juHUU SCL). Mexay 3TUMH CUTHaJIaMHu
JUHUS CUUTAETCA 3aHATOM, W TOJNBKO BeAyIIUH (TOT, KOTOPBIA BbIIAd CUTHaN Start) MOKeT
ynpaBiate guHued. Cama nmHpopmanus mnepenaercs ypoBHsAMH Ha jduHuU SDA (B 0ObruHOU
MOJIO)KUTEIBHON JIOTUKE, CTApUIMi pa3psii MepBbIM), NPUYEM CMEHA COCTOSHMM MOKET
IIPOUCXOJUTH TOJIBKO IIPU HU3KOM ypoBHE Ha SCL, a Ipy BBICOKOM ypOBHE Ha HEHM MPOUCXOIUT
cUMThIBaHWE 3HaueHUs Outa. Jltobas cmena ypoHeit SDA mpu Beicokom ypoBHe SCL Oyner
BOCIIpHHATA Kak Jmbo Start, mu6o Stop.

[Ipouiecc oOmMeHa Bcerja HauMHAETCS C MEpelayd BenyllUM OaiiTa, coiepiKallero aapec
yCTpoicTBa (TakK€ HAauMHAs CO CTapUIEro pa3psja), KOTOPbIM COAEPKUTCS B CEMH CTApIIMX
outax. IlepBwiii (Mmammmii!) Out 3Toro Oaiita HaszweiBaeTcss R/W m Hecer mHpopManuio o
HanpaBJIeHUU oOMeHa: eciu oH paBeH 0, To qanee Beaymuii Oyaer nepeaaBats WHGOPMAIHIO, T.
e. nucath (W), ecu paBed 1 — uutath (R), T. . oxkumaTe 1aHHbIe OT BegoMoro. Bee mochuiku
(u anpecHble, U coleprKallUe JaHHbIE) COITPOBOXKAAIOTCS AEBITHIM OMTOM, KOTOPBIM NepenaeTcs
MOCTIEAHUM U Ha3bIBAE€TCs OMTOM KBUTHPOBaHUS. Bo BpeMs JeHCTBUS ATOTO JEBATOTO UMITYJIbCa
aZpecyeMoe yCTPOMCTBO (T. €. BEIOMBII, KOTOPBIM UMEET HYKHBIM aJIpec MOCIIe MOChUIKH ajpeca
BEIyIINM, WM BEIYIIHH, €CIIM JaHHbIC HAIlpPaBJICHbl K HEMY, U T. I.) 00s3aH cPOpMHUPOBATH
otBeT (ACK) Hu3kum ypoBHeM Ha iinHun SDA.

B L1 no
, Slaveagpec 5 @ 3anucaWbi Baitt1 2 3anucaHbi Baitt2 2 S
u Q m© 2 =5

S c » 0 ®n

0 - -

™ © @ [

o om m

- | |

O o o

NocnegHui Baitr! Motomy NACK!! ————
B L0 A W]
L L 1 | 1 | | | | |
= Slaveagpec o © CuuranbmBait1 @ CuutaHbiibait? &S
T = @ w v -
- x oD 2] o O

(&) o ple = =

F o [ -

[=a] @« [ ]

5 = =

o o Lo

Puc. 4. Ilpoyecc obmena oannvimu no unmepaeiicy.

Ecimn takoro orBera Her (NACK), TO MOXHO cuuTaTh, 4YTO JaHHbIE HE MPUHATHI U
¢ukcupoBarh cO60oif Ha nuHuU. WHorga ycrpoiictBa He TpeOyroT oTcbuiku Oura ACK (mwm
UTHOPHUPYIOT €T0).

Kak BuauM, opranusoBaTh oOMeH mno mportokomy I°C HempocTo, HO 3To IiaTa 3a
YHHUBEPCATBHOCTh U MIPOCTOTY JIEKTPUUECKOIN cXeMbl. BOJIBIIMHCTBO COBPEMEHHBIX YCTPONUCTB C
unrepdeiicom I’C moryT paboraTh ¢ TakToBOi uyactoToit m0 400 kIl u Gosee, HO M3-3a He
CIIMIIKOM  BBICOKOM  IOMEXOYCTOMYMBOCTM  TaKOMl  JMHUM  MaKCHMajbHble€  YacCTOTHI
resnecooOpasHbl TOJIBKO TOTJA, KOTJIa MHKPOCXEMBI YCTAHOBIIEHBI HA OJHOW IJIaTe HeAanieKko
apyr ot apyra. Ilpu coemunenun nposojamu (Hampumep, MK ¢ kakuM-HUOYIb JaTUHMKOM)
Jdydiie orpaHuuuThes 4yactoramu 1o 100 kI'm, a mpu AAMHHBIX JIMHUSX CBSI3U (IIpOBOJA B
MOJIMETpa JUTMHOU U 0oJiee), 4acToTy oOMeHa cienyeT cHu3uTh 10 10-30 kI1.

Ha puc. 5 mnpencraBneHa coekTpalbHas XapaKTepUCTHMKA JaT4vMka, a Ha puc. 6 —
Jyarpamma HarpaBJIeHHOCTH.
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Puc. 5. Cnexmpanvnas xapaxmepucmura 0amyuxa.
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Puc. 6. JJuacpamma nanpasnennocmu 0amuuxa.

Ha puc. 7 npuBeneHa CTpyKTypHasl cXxema JaTdyMka, a B Tabiuuue 1 mpuBeIeHbl PEeKUMbI
U3MEpEHUS, a B TAOJIUILE 2 - KOMAH/Ibl YIPaBIEHUS PEXKUMOM pabOThl JaTurKa.

N

DVI
SCL
AHanozo-yugpposot | | Cucmema yrpassieHL
Yeunumens npeobpa3osamernb ¢ uHmepgheiicom 12C
SDA

Yyacmombsl

['eHepamop makmosou

ADDR

Puc. 7. Cmpykmyphnas cxema 0amuuka oceeujenHocmu.

Tabnuya 1 — Pesicumvl usmepenus.

Pexxum uzmepenust Bpewmst usmepenus Pa3pemenue
Pexxum BbICOKOTO 120 ms. 0.5 nk
paspenieHus (PeKuM 2).
Pesxum BbICOKOTO 120 ms. 1 nx
paspemieHus (pexum 1).
Pexum HU3KOTO 16 ms. 4 ik
paspeuieHusl.

Tabauya 2 - Komanowl ynpasnenus percumom pabomsl 0amyuxd.

Komannma Kox xomangs! Onucanue
OTKIIIOYeHHE JaTurKa 0000_0000 JlaT4uK OTKIIIOYEH.
Bxkirouenne maTynka 0000_0001 JlaT4MK BKJIIOYEH U OKUJAeT KOMaHy Ha U3MEpEHHeE.
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Copoc HacTpoek narunka. Komanaa Hegocrynna B
Copoc natuynka 0000_0111 P p Y
PEXHUME OTKITIOYCHHS JaTIHKA.
HenpepsiBHOE U3MepeHue B .
3amyck u3MepeHuii ¢ pasperienueM 1 ax. Bpems
PEeXUME BBICOKOTO pa3pelIeHus 0001_0000
onHoro usmepenus 120 ms.
(Pexnm 1).
HenpepsiBHOE U3MepeHue B .
3anyck usmepenuii ¢ pazpemenuem 0,5 ax. Bpems
PEeXUME BBICOKOTO pa3pelIeHus 0001_0001
onHoro u3mepenus 120 ms.
(Pexum 2).
HenpepsiBHOE U3MepeHue B 0001 0011 3amyck u3MepeHuii ¢ pasperienueM 4 ak. Bpems
peXXHUMe HU3KOTO pa3peleHus. - oJHOTO U3MepeHus 16 ms.
3amyck u3MepeHuii ¢ pasperienueM 1 ax. Bpems
OnHOKpaTHOE U3MEPEHHE B oxHoro uzMepenus 120 ms. ABTOMaTHUECKHI TEPEeBOT
PEKHME BBICOKOTO pa3pelleHus 0010_0000 JIATYMKA B PSIKUM OTKITIOUYCHUSI [TOCIIE MIPOBEICHHS
(Pexxim 1). HU3MEpeHUSI.
3anyck u3mepenuii ¢ pazpemenuem 0,5 ax. Bpems
OnHOKpaTHOE U3MEpPEHHE B 9
oaHoro uzMepenus 120 ms. ABTOMaTHUECKHI TEPEeBO/T
PEeXUME BBICOKOTO pa3pelIeHus 0010_0001
JATIUKA B PEKUM OTKITIOUSHHS MTOCTIE TPOBEACHUS
(Pexm 2).
HM3MEpCHUSL.
3anyck u3MepeHuit ¢ paspenienueM 4 ak. Bpems
OmHOKpaTHOE U3MEpPEHHE B 0010 0011 oJIHOTO M3MepeHus 16ms.ABTOMAaTHYECKUi IepeBO
peXXHUMe HU3KOTO pa3pelieHus. - JIaTYUKA B PEKUM OTKITIOUEHHUS MTOCTE MIPOBEACHUS
M3MEpCHUS

[Ipu pabGoTe ¢ NAaTUYMKOM PEKOMEHJYEeTCS NPUMEHSATh PEKUM BBICOKOTO pa3pelICHUs.
Bpemss wu3MepeHuss B peXHME BBICOKOI'O pa3pelleHuss OoJblIoe H3-32 HEOOXOIMMOCTH

MO/IABJICHUS] UCTOYHUKOB IOMEX (Hampumep,

u3nydeHus ¢ yactoroit 50 — 60 I'm).

Pexum

BBICOKOTO pa3peleHus (¢ pasperieHueM | JIK) mo3BoisieT (GpUKCHpOBaTh HEOONBIIONH ypOBEHb
oceenienHoctu (Menee 10 7x). Pexxum c paspemenmem B 0,5 7K mo3BOJseT (PUKCHPOBATH

H3JTYUYCHUC ITPAKTUYICCKU B ITOJTHOM TEMHOTE.

Hpumep nocneoosamenbHOCMU KOMAHO ycmanoeKu pescuma Uamepenun

Ilpumep 1.

HenpepriBHOE U3MepeHue B pexxuMe BhIcOkoro pazpemnieHusi (ADDR = “L”)

| Or Beaymiero ycTpoiicTBa K BEIOMOMY.
[ ] Ot Bemomoro K BexyIiemy.

1. 3anuce KOMaHJ bl HCIIPEPBIBHOC UBMCPCHUC B PCIKUME BBICOKOT'O PA3PCIICHU.

ST 0100011 0

00010000 Ack | SP

2. OxumaHue 3aBeplieHus u3mMepeHus (MakcumanbHoe BpeMs 180 ms).

3. UteHue pe3ysibTaTa U3MEPEHUS.

ST 0100011 1

Ack High Byte [ 15:8 ] Ack

Low Byte [ 7:0]

Ack | sp
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[Ipumep pacuera pesynbrara uaMepenus: Crapmmii 6ait — «10000011», mmaammii Gaift

«10010000». (21°+2°+28+2742%)/1,2 = 28067 nx.

Pesynbrarel u3mepenuit 0yayT HempepbsIBHO 0OHOBIATHCS (120 ms aiis pexkrma BEICOKOTO

pazpemieHust ¥ 16 ms 151 HU3KOTO pa3perieHus).

Ipumep 2.

OnHoKpaTHOE U3MEPEHHE B peKUMe HU3Koro paspemieHuss (ADDR = “H”)

1. 3anuchk KOMaHIbl OJHOKPATHOTO U3MEPEHUS B PEXKUME HU3KOTO Pa3pelIcHusl.

ST 1011100 0 | Ack

00100011

Ack

SP

2. OskujgaHue 3aBepLICHUS H3MEPEHUS B PEKUME HHU3KOIro paspenieHus: (MakCHMalabHOE

Bpems 24 ms).

3. UreHue pe3yibTaTOB U3MEPEHUSI.

ST 1011100 1 | Ack

High Byte [ 15:8 ]

Ack

Low Byte [ T:0]

Ack | SP

[Ipumep pacuera pesynbTara usmepenus: Crapmmii 6ait — «00000001», mmammwmii OalT

«00010000%. (28+2%)/1,2 = 227 7k

ITocne OIHOKPpATHOI'0O HM3MCPCHHUA HAaTYHUK nepeﬁ,ueT B PCKHM OTKIKOYCHHA. I[J'IH
IIOBTOPHOI'O USMCPCHUA H€O6XOIII/IMO 3aHOBO 3a1McaTrb KOMaH/bI.

Hixe NMPpUBCACH JIUCTHUHT TECTOBOM IporpaMMmsbI IMOJTYUYCHUC NAHHBIX OT MOAYJIA.

UreHus JaHHBIX JaTYMKA OCBEICHHOCTH
ITpoBepeno Ha M/k AVR Atmega2560

*/

#include <avr/io.h>

#include <util/delay.h>  /* Jlnst delay */
#include <avr/wdt.h>

#include <stdlib.h>

#include <avr/interrupt.h>

unsigned int delay_counter=0;

int count; /I CueTumk O6aiT (momydaeM 2 Oaiita)
unsigned char datadht[2]; // maccuB npUHSATHIX OalT
int flag;

#define DHT_PORT PORTB // nopt
#define DHT_DDR DDRB

#define DHT_PIN PINB

#define DHT_BIT 4 // BUT nopta

// 1 ”HANKATOPA MUCTIONB3YeTCs TIOPT A MUKPOKOHTpOJLIEpa
#define LCDPORT PORTA

#define LCDDDR DDRA

#define LCD_PIN RS 2 //2 - nun nopra A
#define LCD_PIN _E 3

#define LCD_PIN D4
#define LCD_PIN_D5

(U2 N
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#define LCD_PIN_D6 6

#define LCD_PIN_D7 7

// Komangs! ynpasnerus KK-aucrmeem

#define LCD_CLEAR 0x01 //

#define LCD_HOME 0x02

#define LCD_ON 0x0C  // 0xOC - kypcop HEBUIUM
/[#define LCD_ON 0xOE  // 0xOE - xypcop Buaum
#define LCD_OFF 0x08

// BciomoraTesbHbIE OTIpe/IeNICHUS

#define COMMAND 0
#define DATA 1

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

// TIpoToTumsl QYHKIHI
void Pin_Init();

void Timer_Init();

void Pa3_On();

void Pa3_Off();

void TWI_Stop();

unsigned int h;
1/
// Nanmmanm3anus natepdetica TWI

void TWI_MasterInit()

{

// HacTpolika CKOPOCTH TiepeaTanKa

// 200 Iy

TWBR = 0x20;

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

}

I/

// 3anyck TWI
void TWI_Start()
{
// ' Ycranosum Craprt - 1 B TWSTA
// Pa3pemm paboty moayist - 1 B TWEN
// Copocum ¢mar TWINT - HOBBIH 1THIKII OOMEHa
TWCR = (1<<TWINT) | (1I<<KTWSTA) | (I<<TWEN);
wdt_reset(); // Copoc cTopokeBOTo Taiimepa
/I Knem dpopmupoBanus curHana Crapt - ycraHoBku paspsiaa TWINT
while ((TWCR & (1<<TWINT)));
wdt_reset(); / Copoc cTOpokKEBOro Taiimepa
// 3amMchIBaeM ajipec yCTpOWCTBa, mociaenHuii out 0 - 3amuch
TWDR = 0b01000110;
// mepemnaeM
TWCR = (I<<TWINT) | (I<<TWEN);
//Xnem konua nepenaun u curnaiza ASK (agpecHslii makeT nepeyan)
while(I(TWCR & (1<<TWINT)))
{h
wdt_reset(); // COpoc cTopokeBoro TaimMepa
// 3arnceiBaeM komany Power On
TWDR = 0b00000001;
// mepenaem
TWCR = (I<<TWINT) | (I<<TWEN);
//’Knem konna nepenaun u curaana ASK (komana nepenana)
while(I(TWCR & (1<<TWINT)))
{5
wdt reset(); // COpoc cToposkeBoro taiimepa
/| ®opmupyem curaan Cron
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TWI_Stop();
}

/1
//'Y cTaHOBHM M3MEpPEHHE B PEKIM BBEICOKOTO Pa3peIIeHUs
void Datchik_H_mode()

{

wdt_reset(); / Copoc cTOpoKeBOro Taiimepa
// ' Ycranosum Crapr - 1 B TWSTA
// Pazpemmmum padoty monyis - 1 B TWEN
// Copocum ¢mar TWINT - HOBBIH 11MKII OOMEHA
TWCR = (1<<TWINT) | (I<<TWSTA) | (1<<TWEN);
// nem dpopmupoBanus curaana Ctapt - ycTaHoBKH paspsina TWINT
while ((TWCR & (1<<TWINT)));
wdt_reset(); // COpoc cTopokeBOro Taimepa
// 3amMCcBIBaEM ajjpec yCTPOWCTBa, ocienHuit out 0 - 3ammch
TWDR = 0b01000110;
// mepemaeM
TWCR = (I<<TWINT) | (1<<TWEN);

//XKnem konua nepenaun u curnaiga ASK (agpecHbiii makeT nepenan)
while((TWCR & (1<<TWINT)))
{5

wdt_reset(); // COpoc cTopokeBOTr0O TaiMepa

// 3armceiBaem komanay One Time H - Resolution Mode
TWDR = 0b00100001;

/] mepenaem
TWCR = (I<<TWINT) | (I<<TWEN);

//XKnem konua nepenaun u curnaiga ASK (komanaa nepenana)
while(/(TWCR & (1<<TWINT)))
{:
wdt_reset(); / Copoc cTOpoxKeBOro Taiimepa
/I ®opmupyem curaan Cron
TWI_Stop();

// 3anmepxka 180 MC
_delay_ms(180);
!

/1
// Iamepsiem
void Datchik_R()
{
wdt_reset(); / Copoc cTOpOKEBOTrO Talimepa
/l ' YcranoBum Crapr - 1 B TWSTA
// Pa3pemm paboty moayist - 1 B TWEN
// Copocum ¢mar TWINT - HOBBIN 1THKII OOMEHA
TWCR = (1<<TWINT) | (I<<KTWSTA) | (1<<TWEN);
/I Knem dpopmuposanus curnana Crapt - ycraHoBkH paspsaa TWINT
while ((TWCR & (1<<TWINT)));
wdt_reset(); / CoOpoc cTOpOxKEeBOTO TaliMepa
// 3anuchIBaeM afipec yCTPOUCTBA, TOCIeHNI OUT 1 - uyTeHne
TWDR = 0b01000111;

// mepenaem
TWCR = (I1<<TWINT) | (I<<TWEN);

//’Knem xonna nepemaun u curaana ASK (agpecHslil makeT mepenan)
while((TWCR & (1<<TWINT)))
{5

wdt_reset(); / CoOpoc cTOpOKEBOTO TaliMepa

// CuuThIBaeM TIEPBBII OAWUT (CTapIIHA)
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TWCR = (1<<TWEA) | (1<<TWINT) | (1<<TWEN);

while ((TWCR & (1<<TWINT)))
{5
wdt_reset(); / CoOpoc cTOpoxKeBOTO Talimepa
datadht[0] = TWDR; // 3anuceiBaem crapimii 6aiiT
TWCR = (1<<TWINT) | (I<<TWEN);
while ((TWCR & (1<<TWINT)));
wdt reset(); // COpoc cToposkeBoro taiimepa
datadht[1] = TWDR; // 3anucbiBaeM MIaaiimi 6aiT
/I ®opmupyem curaan Cron
TWI_Stop();
h = (datadht[0] * 256 + datadht[1])/1.2; // momrygaem ocBemEHHOCTH

}

I/
// OcranoBka TWI

void TWI_Stop()

{

// Ycranoum coctostaue CTOII - 1 8 TWSTO

// Moaysb paboTaeT B COCTOSIHUHU CTOII

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

}

/1
// 0OpaboTKa pephIBaHUs IPU COBMAaICHUH A Talimepa |
ISR(TIMER1_COMPA _vect)

{
if(~PINA & (1<<3)) // Eciu PA3 =0
{
// Pa3_On();
}
else
{
// Pa3_Off();

}

// Copoc Taiimepa | B HaUaIbHOE 3HAYCHHE
TCNT1 = 0x0000 ; // Crapmmit u mammuii 6aiit 16-paspsgaoro peructpa TCNT1

}

/1
// Hactpolika TaiiMepoB
void Timer_Init()
{
/1
// Hactpotika Taiimepa 1
// 'Y cTaHOBHMM JIeNUTeINb st Talimepa 1

/10 - Talimep OCTaHOBJIEH

/I'1 - x03(hHUIHEHT TPeIeTUTENS YaCTOTHI

Taiimepa - 1
/12-8
/13- 64
/14 -256
/1'5-1024
TCCRI1B =5;

TCNT1 = 0x0000; // Crapumii u mutaamuii 6ait 16-paspsiaoro peructpa TCNT1

// 3nauenne peructpa OCR1A, HEnpepbIBHO CpaBHUBAETCS €
// TekymuM 3HaueHneM cuetHoro peructpa TCNT1
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OCRIA = Oxffff;

/1
// TIpepsIBaHHE O COBMAACHUIO A Taiimepa 1 paspemieHo
TIMSKI1 |= (I<<OCIE1A);

}
I

/I OtaroueHue cBETOIMO0/1a

void Lite_Off()

{

PORTB &= ~(1<<7); // [lomaem JTOTU4eCKUii HOJIb
}
1/
// BKiroueHne cBeToanoIa

void Lite_On()

{

PORTB |= (1<<7); // Ilogaem TOTHYECKYIO €TUHUILY
}
1/
// Beigava Oaiita B koHTposutep KK-momysis

void lcd_send(unsigned char type, unsigned char c)

{

if (type==COMMAND)

cbi(LCDPORT, LCD_PIN_RS); // RS=0: mocnemyer xomaHma
else

sbi(LCDPORT, LCD_PIN_RS); // RS=1: mocnenyrT qaHHbIC
/l Tlepenaua crapiiero moyOaiita
if (bit_is_set(c, 7)) sbi(LCDPORT, LCD_PIN_D7); else cbi(LCDPORT, LCD_PIN_D7);
if (bit_is_set(c, 6)) sbi(LCDPORT, LCD_PIN_D6); else cbi(LCDPORT, LCD_PIN_D6);
if (bit_is_set(c, 5)) sbi(LCDPORT, LCD_PIN_DS5); else cbi(LCDPORT, LCD_PIN_D5);
if (bit_is_set(c, 4)) sbi(LCDPORT, LCD_PIN_D4); else cbi(LCDPORT, LCD_PIN_D4);
// ®opmupoBanue GpoHTA IS pUeMa JaHHBIX
sbi(LCDPORT, LCD_PIN_E);
cbi(LCDPORT, LCD_PIN_E);
/I Tlepenaua miaairero noiayoaiira
if (bit_is_set(c, 3)) sbi(LCDPORT, LCD_PIN_D7); else cbi(LCDPORT, LCD_PIN_D7);
if (bit_is_set(c, 2)) sbi(LCDPORT, LCD_PIN_D6); else cbi(LCDPORT, LCD_PIN_D6);
if (bit_is_set(c, 1)) sbi(LCDPORT, LCD_PIN_DS5); else cbi(LCDPORT, LCD_PIN_D5);
if (bit_is_set(c, 0)) sbi(LCDPORT, LCD_PIN_D4); else cbi(LCDPORT, LCD_PIN_D4);
/! ®opmupoBaHue GpoHTA LIS IpHUeMa JTaHHBIX
sbi(LCDPORT, LCD_PIN_E);
cbi(LCDPORT, LCD_PIN_E);
/I Oxkupnanue koutposuiepa KK-momysis
_delay_ms(5);

}

// OTOOpakeHNe CTPOKU CHMBOJIOB
void led_write(char *t)
{
unsigned char i;
for (i=0;1<255;i++)
{
if (t[i]==0) // Konen ctpoku?
return;
else
Icd_send(DATA, t[i]);

}

// Nannmanu3zanust XKK-momyiis
void lcd_init()
{

// TlepekiroueHHe TTOpTa Ha BBIBOJL



LCDPORT = 0x00;
LCDDDR = OxFF;
_delay ms(50); / Oxunnaane rotroBHOCTH JKK-Momyms
// KoHpUrypupoBaHHE YETHIPEXPa3PsIHOTO PEKIMA
sbi(LCDPORT, LCD_PIN_D5);
cbi(LCDPORT, LCD_PIN_D4);
/I AKTHBU3AIMS YETHIPEXPA3PSIHOTO PEKUMA
sbi(LCDPORT, LCD_PIN_E);
cbi(LCDPORT, LCD_PIN_E);
_delay_ms(5);
// 2 cTpoKH, epeiaya 1o 4eTbipe paspsiaa
Icd_send(COMMAND, 0x28);

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

}

// OyHKIS, peaau3yroiias 0KUIaHNE 1 CCKYH]T

void seconds(char 1)

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

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

}

/1
/ Main nporpamMma
/1
int main(void)
{
// HayanbHble YCTAaHOBKHU ITPOTPaMMBbI
wdt_enable(WDTO _4S); // BkirodeHue cTOpOKEBOTO TaliMepa Ha 4 ¢
count = 0;
flag = 0;
// CBeTomuon uHauKanuu Ha tiate Arduino (PB7)
DDRB |= (1<<7); // Pazpsix 7 (PB7) Ha BbIBOZ,
PORTB &= ~(1<<7); // Tllonaem norudeckuii 0 (racum CBETOIUO.T)
sei(); // Pa3perium npepriBaHus
int radix=10; // ocHoBaHme
char buffer[7]; // Bydep
char *pl;
led init(); // HacTpoiika nHIAMKATOpA
lcd_write("Starting..."); / BEIBOJ Ha 3KpaH CTPOKU

_delay_ms(1000); // 3anepxka 1 ¢
led_send(COMMAND, LCD_CLEAR);

for(;;)
{ /* UK IporpamMmsel */
wdt_reset(); // COpoc CTOpOKEBOTO TaliMepa
_delay_ms(100);
wdt_reset(); // Copoc cTopoxkeBoro taiitmepa
TWI_Start();
Datchik_H_mode();
Datchik_R();
TWI_Stop();
wdt_reset(); // Copoc cTopokeBoro Taiitmepa
Lite_Off();
wdt_reset(); // COpoc cTOpoKeBOTr0O TaiiMepa
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{

// BBIBOAMM Ha 3KpaH
Icd_send(COMMAND, LCD_HOME);
led_write("Osv =");
pl=itoa(h, buffer, radix);
led_write(p1);
led_write(" ");
led_write("L ");

wdt_reset(); // COpoc cTopokeBoro taiiMepa

1}

//**>k>k******>k>l<>l=*:k>}<>}<**>k>l<>l<******>l<>l<>k>l<>}<**>k>:<>l<>l<****>k>k>l<>l<>l<>}<>}<>I<**>k>l<****>k>l<>l<>k>k>l<>}<***>:<>l<*

MMOPAAOK BBIIIOJTHEHUSA PABOTbHI

1. Cobepute ycTpoHCTBO i HU3MepeHUs ocBemeHHocTH (puc. 8). [lpuHnummanbHas
JIIEKTpUYECKas CXeMa IoKa3aHa Ha puc. 9.

- % ‘ . -~

o~

Puc. 8. Cobpannoe ycmpoiicmeo usmepenust 0c6eujeHHOCmuU.
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Puc. 9. Cxema nooxknouenus damuuka oceeuyeHHOCmu K MUKPOKOHMPOJLIepy U
UHOUKAMODY.

2. 3anumuTe B TaMsITh MEKPOKOHTPOJIEPA YIPABISIONIYIO TporpaMMy. Y OeUTeCh, 4YTO
cucreMa paboTaer.
3. M3MeHuTe Ko/ MporpaMMbl U3 YCIOBUS — U3MEPEHHH ¢ paspemieHuem 0,5 Jk.

COJAEP)KAHUE OTYETA

1. Lensb BoinonHEeHUs pabOTHI.
2. XapaKTepuCTHKH U 00J1aCTh MPUMEHEHUS IU(DPOBOTO JaTUMKA OCBEIIEHHOCTH.
3. Pexumbl paboThI 1aTYMKa U MPOIIeIypa NOTydyeHus: HHPOpMaIUu.

1. Llens BIMOMHEHUS PabOTHI?

KOHTPOJIBHBIE BOITPOCBHI
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SNAWD

[Tpuniun neicTBrs UQPPOBOro U3MEPUTENS OCBEIIEHHOCTH.

OnuimmMre BO3MOKHBIE PEXKUMBI U3MEPECHHUS.

Onumute uHTEpdEiic MOIKIIOUECHUS 1aTINKAa K MUKPOKOHTPOJIIEPY.
OO6nacTh NPakTUYECKOTI0 MPUMEHEHUS LH(PPOBOTo JaTUMKA OCBEIIEHHOCTH.
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Bonpocs! K 3K3aMeHy

1. | SI3bIkM mporpaMMUpPOBAaHUS HU3KOTO U BHICOKOIO ypoBHs. OOumii 00630p.

2. OOBEKTHO-OpPUEHTUPOBAHHOE TPOIPaMMHUPOBAHNE, HA3HAYEHNE U OCHOBHbBIE
HOHATHS.

3. | Ilonsarue kiacca B 00bEKTHO-OPHEHTUPOBAHHOM MPOTPAaMMHUPOBAHUH.

4. | TloHsTHS — MHKANCYJISIIKA, HacIel0OBaHHE, TOJIMMOP(PU3M.

5. | A3bik C++, OCHOBHBIE TUIIBI IEPEMEHHBIX, IPEOOPa30BaHUE TUIIOB, IBHOE U
HESIBHOE.

6. | A3bik C++, onepaTtopsl yrpaBiIeHHs TOTOKOM BBIMOJIHEHUS IPOrpaMMbl — if —
else, switch.

7. | Azpik C++, onepaTopsl UKJIA.

8. S3pik C++, ykazaTenu ¥ CChbUIKU, Ha3HAYCHHE U IPUMEHEHHUE.

9. | A3bik C++, MmaccuBBI M yKa3aTelu.

10. | S3pik C++, onepaTopsl new u delete, nx Ha3HAYCHUE.

11. | A3k C++, MHOTOMEpPHBIE MACCUBBI, JUHAMHUYECKHE MAaCCUBBI.

12. | SA3pik C++, onpesenenue, onucaHue M BbI30B (DYHKIIMM, pEKYPCUBHBIE (DYHKITHU.

13. | A3pik C++, neperpy3ka GyHKIHH.

14. | A3bik C++, CTpYKTYpHl U OOBEAMHEHHUS.

15. | SI3pik C++, moHATHE Kjacca, METOAbI M YICHEI Kjlacca.

16. | A3bik C++, Kacc, KOHCTPYKTOP U IECTPYKTOP, AOCTYITHOCTh KOMIIOHEHTOB
KJiacca.

17. | S3pik C++,C#. Knaccel, HacaeoBaHNe, MHOXKECTBEHHOE HACICAOBAHUE,

18. | SA3pik C++,C#. O6paboTKa NCKITFOUCHUN.

19. | A3pik C#, neperpy3ka QyHKIHA.

20. | Azpik C#, nmeperpyska KOHCTPYKTOpaA Kjacca.

21. | Azpik C#, onepatopsl IUKIIA.

22. | 3wk C#, cTpYKTYpHl M OOBEAUHEHHS.

23. | A3bik C#, OCHOBHBIE TUIIBI IEPEMEHHBIX, IPEOOpa30BaHUE TUIIOB, IBHOE U
HESIBHOE.

24. | A3bik C#, kacc, KOHCTPYKTOP U IECTPYKTOP, JOCTYITHOCTh KOMIIOHEHTOB
KJiacca.
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25. | Unrepdeiic RS232, HazHaueHue u 006JacTh MPUMEHEHUS.

26.

Wntepdeiic RS485, nHaznauenue u 061acTh IPUMEHEHHUS.

27. | Ucnonw3zoBanue uaTepdeiica USART mukpokoHTpoOIepa s MOAKIIOUEHUS K
COM nopry 1K

28. | Opranuzanus oOMeHa JaHHBIMH 110 nHTepdericy 12C.

6 Metoauyeckue MaTepuabl, onpeaesiomye Npoueaypbl OHEeHUBAHHUS 3HAHWIA,
YMeHHUIi, HABBIKOB H (MJ1H) ONBITA AeATeIbHOCTH

6.1 Pe3yJILTaTLI OCBOCHU S yqeﬁﬂoﬁ AUCIHUIIJIUHBI, MOJIC/KAILIIHE MPOBEPKE

Kontponupyemsie Pe3ysbTaThl 00y4eHust OcHoBHBIE MOKa3aTeNIN OuneHo4HbIe CpeACTBa
KOMIIETEeHIIUU (00BbeKTHI OLICHNBAHMA) OLICHKH pPe3yJ1bTaToB
(dacTpb
KOMITETEHITHI)
CIOCOOHOCTHIO 31 3HaHUE CHHTAKCUYECKHUX JIEKLIUs, IPAaKTUYECKOE
OIIK-4.1 CnocobeH | 3HATh CHHTAKCHYCCKHE KOHCTPYKIIMI COBPEMEHHBIX 3aHATHE, JTabopaTopHas
MIPUMEHSTh KOHCTPYKLIUI COBPEMEHHBIX SI3BIKOB NPOIPaMMHPOBAHUS pabora, 3K3aMeH
COBPEMEHHBIE SI3BIKOB ITPOTrPAMMHMPOBAHUS C, C++, C#
MpOTpaMMHBIE 32 [11a0moHBI IPOEKTUPOBAHKS JIEKIHS], IPAKTHIECKOE
cpencTBa U | 3HaTh MIa0IOHEI BBICOKOYPOBHEBOTO 3aHsTHE, JTabopaTopHas
MH()OpPMALMOHHbIE MIPOCKTHPOBAHUS porpaMMHOT0 obecriedeHus, | pabora
TEXHOJIOTUH IIPHU | BEICOKOYPOBHEBOTO MPHUMEHSIOIINECS B
MO/JICTUPOBAaHUU MPOTPAaMMHOTO O0ECIICYECHHs, | YNPaBIAIOMINX IpOrpaMMax
MeXaTPOHHBIX U | IpUMEHSIOIHUECS B MEXaTPOHHBIX CHUCTEM
POOOTOTEXHUYECKUX | YIPABISIOIINX MPOrpaMMax
YCTPONCTB MEXaTPOHHBIX CHCTEM
33 OCHOBHBIE AJITOPUTMBI JIEKIHS, IPAaKTHYECKOe
3HaTh OCHOBHBIE AJITOPUTMBI YIpaBJI€HUS MEXaTPOHHBIMU 3aHATHE
YIpaBJIEHUS MEXaTPOHHBIMHU cucTeMaMiu
cUcTeMaMi
Y1 Hcnonb30Banue METOL0B JIEKLIUs, IPAKTUYECKOE
YMeTh IPUMEHATh OCHOBHBIE | MTPOEKTUPOBAHMS CIIOMKHBIX 3aHsATHE
METO/IbI IIPOSKTHPOBAHNUS CHCTEM IPOTPaMMHOTO
CJIOKHBIX CHCTEM obecrieueHus ¢
MPOTPaMMHOTO 00ECIIEYeHUsI | UCIIOIb30BaHHEM OOBEKTHO-
C MCTOJIb30BAaHNEM OOBEKTHO- | OPHEHTHPOBAHHOTO MOAXOA
OPHEHTHPOBAHHOT'O M0JIX0/1a
y2 Co3naHne BBICOKOYPOBHEBBIX | IMPAKTHUECKOE 3aHATHE
‘YMeHue co3aaBartb ANTOPUTMOB YIPaBICHUS
BBICOKOYPOBHEBEIE CII0>)KHBIMU ME€XaTPOHHBIMU
AITOPUTMBI yTIPaBJICHUS cucTeMaMu
CIIO>)KHBIMU MEXaTPOHHBIMHU
cUcCTeMaMi
CIOCOOHOCTHIO B1 ITpumenenne 6a30BBIX [IPaKTUYECKOE 3aHSATUE
paspabaTbIBaTh Bnanets HAaBbIKAMH | QJITOPUTMOB YIPaBICHUS
SKCHEPUMEHTANbHbIE | IPUMEHEHUS 0a30BBIX | MEXaTPOHHBIMHU CHCTEMaMH
MAaKeTbl AITOPUTMOB yIpaBJIeHUs
YIPaBIAOMUX, MEXaTPOHHBIMH CUCTEMaMH
MH(OPMALMOHHEIX U | B2 Pabota B KOMITIEKCHBIX JIEKIYsI, IPAKTUYECKOE
UCTIOJIHUTENbHBIX Bnanets HaBbIKaMu paboTHI B | Cpefax CO3AaHUs 3aHsATHE, JTabopaTopHas
MOy e KOMILIEKCHBIX cpenax | mporpaMMHOro obecrieuenuss | pabora, sK3aMeH
MEXaTPOHHBIX H CO3/IaHus MIPOTPaAMMHOTO
POOOTOTEXHUYECKUX | 0OecrieueHus
CHCTEM U NIPOBOAUTH | B3 Hanucanue anroputmMoB u JIEKLINS], TPAKTUYECKOE

UX HCCIICIOBAHUE C
MIPUMEHEHUEM
COBPEMEHHBIX
MH()OPMALIMOHHBIX

Biagets HaBBIKAMH
HaIMCaHMsl alTOPUTMOB U
MIPOrpaMM Ha SI3bIKaX
MPOrpaMMHUPOBAHHUS

MpOTpaMM Ha S3BIKaxX
MIPOTPAaMMHPOBAHHS BEICOKOTO
ypoBHs C++, C#

3aHATHE, JTabopaTopHas
pabora, sK3aMeH
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texnonoru# (ITK-3).

BBICOKOI'O YPOBHS

B4

Biagets HaBBIKAMU
MIPOEKTHPOBAHUS CIIOKHBIX
CHCTEM C MCII0JIb30BaHUEM

[TpoekTpoBaHKe CIOKHBIX
CHCTEM C HCIIOJIb30BaHHEM
00BEKTHO-OPUEHTHPOBAHHOTO
noaxona

moaxoaa

00BEKTHO-OPUEHTHPOBAHHOTO

JIEKLUS, IPAKTHYECKOE
3aHATHE, JTabopaTopHas
pabota, 3K3aMeH

6.2 llIkana oneHMBaAHUA MJIAHNUPYEMBIX Pe3yJbTATOB 00y4YeHUsI

6.2.1 Texyumii 1 py0e:KHbINi KOHTPOJIb
B pamkax Tekyiuero u pyoexHOro KOHTpOJIS 10 AUCLMITIIMHE CTYAECHT MOXKET Ha0paTh 10

70 GamnoB
Cemectp [IIxana oneHuBaHusd
0-35 6amnoB 36-50 OamnoB 51-60 6annoB 61-70 6anmoB
3 Yactuunoe mnocenienue | IloaHoe nnu | Ilonxnoe unu ITonnoe
ayAUTOPHBIX 3AHATHM. | YACTUYHOE IMOCEUIEHUE | YACTUYHOE MOCCIICHNE
HeynoBieTBopuTenbHOE | ayIUTOPHBIX 3aHATHH. | OCELIEHUE ayJIUTOPHBIX
BBITIOJIHEHHUE YactruuHoe ayIUTOPHBIX 3aHATHIA.
71a00paTOPHBIX W | BBITIOJIHEHHE U 3allliTa | 3aHATHH. ITonHOE
MPaKTUYECKUX  paloT. | 1abOpaTOPHBIX u | [Toonoe BBIIIOJIHCHUE H
[Inoxas MOArOTOBKA K | MPAKTUYECKUX padOT. | BHIMOJHEHUE U | 3alllUTa
0aJTbHO-PEUTHHTOBBIM | BhIToNIHEHME 3aIIuTa 1a00paTOPHBIX U
MEPOINPUATHSIM. KOHTPOJIBHBIX ~ paboT, | TaOOPaTOPHBIX | MPAKTHYECKUX
Crynent HE | TECTOBBIX 3a/IaHUU HA | U 3aHATHIA.
JIOIyCKaeTcs K | OLICHKH npakTuyeckux | BrimosHeHue
MIPOMEKYTOUHOMN «YIOBIICTBOPUTEIIBHOY. | paboT. KOHTPOJIbHBIX
aTTecTaluu Bremmonnenue | paboT, TECTOBBIX
KOHTPOJIbHBIX | 3aJaHUI Ha
pabor, OIICHKHU
TECTOBBIX «OTIIUYHOY.
3aJlaHuM Ha
OLICHKHU
«XOPOILIOY.

6.2.2 TlpomexxkyTOuHasl aTTECTALMS
OneHka pe3yabTaTOB OCBOCHHS YUEOHOM IUCIMIIMHBI B 6 ceMecTpe MpPOBOIMUTCSA IO
HIKaJe, MCIO0JIb3yeMOM Ha DK3aMeEHe:

Cemectp IIIxasma oreHUBaHUS
HeynoBnerBopuTenbHO | Y AOBIETBOPUTEIBHO Xoporio OtimmynOo
(36-60 6anoB) (61-80 6amnoB) (81-90 6annoB) (91-100
0amioB)

3 Crynent umeer 36-60 | Ctynent umeer 36- | CTyaeHT UMeeT CryneHT umeer
OauoB 1o  wuroram | 50 OaioB o | 51-60 6amioB o 61-70  OGamioB
TEKYIIETro M | ITOraM TEKYIIEro W | UTOTaM TeKYIIETO | 1O HATOraM
pyOEXKHOTO KOHTPOIS, | PyOSKHOTO U pyOEIKHOTO TEKYLIETro i
Ha DK3aMEHE He Jai | KOHTPOJIs, Ha | KOHTPOJIS, Ha pyOexkHOTO
MOJIHOTO OTBETa HU Ha | DK3aMCHE Jall | PK3aMEeHE Aai KOHTpOJIA, Ha
OJIVH BOIIPOC. MOJHBEIA OTBET Ha | HOJHBIM OTBET HA 9K3aMEHEe  Jan

CryneHT umeer
36-45  OGamioB WO
UTOTAaM TEKYIIEro W

OMH  BONPOC U | OJIUH BOIPOC U
YaCTUIHO YACTUYIHO
(TOJTHOCTHIO0) (IOJTHOCTBIO)

MOJIHBIA OTBET
Ha OJIMH BOIPOC
u YaCTUYHO
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MOJIHBIA OTBET Ha
OJIMH BOIIPOC WJIU
YaCTUYHO  OTBETHUJI
Ha 00a Borpoca.
CryaeHT umeeT 1o
UTOTaM TEKYIIETO0 U
pyOexxHOro
KOHTPOJISt 61-70
0aJI0B Ha 3K3aMeEHe
HE Jal  IMOJIHOTO
OTBETAa HU HaA OJMH
BOIPOC.

SK3aMEHE Jai
ITOJIHBIA OTBET Ha
OJIMH BOMPOC U
YaCTUYHO OTBETHUII
Ha BTOPOH.
CryneHt umeer
66-70 6amIoB 1Mo
HUTOTaM TEKYIIETO
U pyOEKHOTO
KOHTPOJIS, Ha
9K3aMeHe) aal
MOJHBINA OTBET
TOJIBKO Ha OJIMH
BOITPOC.

pyOEKHOTO KOHTPOJIS, | OTBETUJI HA BTOPOM. | OTBETHI HA (TIOJTHOCTBI0)
Ha  ok3ameHe  jan | CtyneHT umeer 46- | BTOPOH. OTBETUII Ha
MOJHBIA OTBET TOJBKO | 60 OayIoB no | CryaeHt umeet 61 | BTOpOH.
Ha OJIMH BOTIPOC UTOTaM TEKYIIEro u | — 65 6amioB mo
pyOexxHOrO UTOTaM TEeKYILEro
KOHTPOJI, Ha | U pyOEKHOTO
JK3aMeHe Jall | KOHTPOJIs, Ha

p—

el

7 YueOHO-MeTOANYECKOe o0ecniedeHne JUCHUILTHHBI (MOXYJIA)

7.1 OcHoBHas1 IUTEpPaTYpa

[Munar I'. [onueiit cipaBounuk o C#. —M.: «Bunbsime», 2004. -752 c.

ITon6ennsckuii B.B. SI3pik C++. —M.: ®unancel u ctatuctuka, 2007. -560 c.

bparun B.b., Boiinos O.I'., JKaGorunckuit FO.J., u ap. Cucrembl OYYyBCTBICHHS U
a/IalITUBHBIE MPOMBINUIEHHBIE poO0THl. —M.: MamuHocTpoenue, 1985. -256 c.

Kyade ®. B3zaumogeiictBue pobdota ¢ BHemHel cpenoit: [lep. ¢ dpanm. —M.: Mup, 1985. -
285 c.

7.2 JlonoIHUTEJIbHAS JIATEPATypa

. SluenkoB B.C. OcnoBbl ciyrHukoBoi HaBuraiuu. Cuctemsl GPS NAVSTAR u I'JIOHAC. —

M.: Tenekom, 2005. — 272 c.
KnanoB A.A. ABTOHOMHBIN HCKyCCTBEeHHBIN nHTEIUEKT/ -M.: bunom. 2008. -359c.

. MHTemnextyanbHble poOOTHL: yyeOHoe mocobue i By3oB/ moj pen. E.M. FOpeBuua. —M.:

Mammnoctpoenue, 2007 -360c.
PobGoToTexHnueckue cucteMbl U KoMIiekcsl: YueO. [Tocobue ans By3oB/ Mauynsckuit .1,
3ansarou B.I1., Maiiopos FO.I1. u ap. M.: Tpaucnopt 1999. 446 c.

7.3 UnTepHeT-pecypchl
Wikipedia — cBoOoHas »HIMKIONEANs. - http://ru.wikipedia.org/.
http://www.atmel.com
https://msdn.microsoft.com
http://www.iprbookshop.ru/

7.4 MeToanyeckue yKa3aHus K JJa0OpaTOPHBIM 3aHATHAM
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http://ru.wikipedia.org/
https://msdn.microsoft.com/

Kommiiekt yde6HOro o0060pyaoBaHus «MHUKpPOIPOLECCOPHBIE CHUCTEMBI YIPaBICHUS
anextponpuBoioBy 1101033 MeTtonuueckne ykazaHHsl K BBITOJTHEHHIO JIAOOPATOPHBIX PabOT.
000 T/ «IIpopOobpazoBanue» 2015.

7.5 IIporpammuoe

odecrmeueHue

COBPEMEHHBIX HH(])OpMaIII/IOHHO-

KOMMYHHUKAUMOHHBIX TexHo0rui. [IporpammHoe obecnieuenue

l.

Microsoft Windows.

2. [TakeTr Microsoft Office.
3. [IporpamMMubIe npoaykThl: Atmel Studio.
4 [Tporpammusrit mpoaykT: Microsoft Visual Studio 2010
8 MaTepuajibHO-TeXHUYeCKOe ofecneyeHne JUCHUNIMHBI
TpeGoBanus K YCIOBUAM peas3alluy JUCIUILTUHBI:
Ne | Bupg ayautopHoro
AL aYIITOP TpebGoBanus
/1t donma
JlekunonHas OcHaleHue cenuanau3upoBaHHON yuyeOHol Mebenbio. OcHaleHue
1. Ay THTODHS TEXHUYECKUMHU CPEJICTBAMU O0yUEHUS: HACTCHHBIN 3KpaH C
Y p JUCTAaHIIMOHHBIM yIIpaBJICHHEM, MyJIbTUMENITHOE 000pyI0OBaHUE.
OcHarieHre crenualIu3upoBaHHON yueOHol Mebenbio. OcHameHue
Kabuner nns TEXHUYECKUMHU CPEJICTBAMU OOyUYEHUS: TIOJIBMKHAS MapKepHas J10CKa,
2. | IpaKTUYECKUX CUHTHIBAIONICE YCTPOMCTBO IS Iepeiadrl HHPOpPMAIMK B KOMITBIOTED;
3aHATUN HACTEHHBIN KpaH C IUCTaHLIMOHHBIM YIIPABIECHUEM, MYJIbTUMEIUNHOE
000pyI0BaHUE.
OcHaleHue cenuanau3upoBaHHON yueOHol Mebenbio. OcHaleHue
3 Kommnsrorephsie TEXHUYECKUMU cpeacTBaMu o0ydeHus: [1K ¢ BO3MOKHOCTBIO
" | KJIacchl IOJKJIFOYEHUS K JIOKaIbHBIM ceTaM U MHtepHery. Hanmune BT u3
pacuera oguH [1K Ha nBa cTyneHra.
[lepedyeHnr MaTepUATTLHO-TEXHUYECKOTO 00€CTICUEHUS TUCITUTIITUHBI:
Ne | Bug u HaumeHOBaHUE .
Bun 3anstuit Kparkas xapakrepuctuka
/1 000pyI0BaHUS
IBM PC - IIpoueccop cepun He Hke Pentium IV.
| | coBMecTHMBbIE [Ipaktnueckue | OnepatuBHas namsATh He MeHee 512 Moaiit.
" | mepcoHaIbHbIE 3aHATHSL. [IK momxHBI OBITE 00BEAUHEHBI TOKATBHON
KOMITHIOTEPBHI. CETBIO C BBIX0JI0M B HTEpHET.
HemoncTtpanus ¢ I1K anexkTpoHHBIX
N JleknmonHbIe U N
MynbTuUMeAUiITHBIE Mpe3eHTanuii, TokymenToB Word,
2. MIPAaKTUYECKUE
CpeJCcTBa. ANEKTPOHHBIX TaONHII, TpadhUIECKUX
3aHATHSL. o
n300paKeHuil.
No
pabo MarepuanbHoe o0ecrieueHre 1a00paTOPHBIX 3aHATUI

2

3JIEKTPOIPUBOIOBY.

1. Kommuiekt ydyebHOro obGopynoBaHus «MHKpPOIPOLECCOPHBIE CHCTEMBI YIPABICHUS

2. MukpoxkoHTpoiiepsl pupmel Atmel.
3. IIporpammarops! AJ11 MUKPOKOHTPOJUIEPOB.
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4. MaketHas 1U1aTa Uil MUKPOKOHTpOJUJIEpA, JATYMKU DPA3JIUYHBIX I1apaMETPOB,
Cpe/icTBa WHJMKAIUMH, LIATOBbIE JIEKTPOABUTATENIN U 3JEKTPOABUTATENN MOCTOSHHOIO
TOKa.

9 OcobGenHOCTH peaju3alUi JUCUMIUIMHBI IS HWHBAJUWAOB M JHI €
OrpaHMYeHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

Jlis CTYA€HTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSI CO3[IaHBI CIleLUaIbHbIC
yCcIOBUSL JUIsl TOJMydeHUs oOpa3zoBaHus. B 1LensXx AOCTYIHOCTH IOJYYEHMsI BBICILIETO
o0Opa3oBaHus 10 00pa3zoBaTeNIbHBIM IMPOrpaMMaM HHBAIMIAMU U JIMLAMU C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBbsI YHUBEPCHTETOM 00€CIICUMBACTCS:

1. AnbprepHaTMBHas Bepcus oduIUAIbHOTO caiita B cetn «MHTepHeT» mIA
cl1a00BUISAIINX

2. J11s MHBATUIOB C HAPYIICHUSAMU 3peHUs (cIaboBUISAIINE, CIICTIBIC)

- MPHUCYTCTBHE ACCHUCTEHTAa, OKAa3bIBAIOUIETO OOydYaromieMycss HEOOXOIMMYIO IOMOIIIb,
nyOnupoBaHUE BCIyX CIPABOYHON HMH(OpMaNMKU O paclUCaHUU Y4YEOHBIX 3aHSATHUI; HaIM4due
CPEICTB JUIS YCHIJICHHS OCTaTOYHOTO 3pCHHs, OpalIeBCKOW KOMIBIOTEPHOH TEXHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBHU3YallbHOTO JOCTyNa K HWH(OpPMAlHUHU, MPOTrpamMMm-
CHHTE3aTOPOB PEYH U JPYruX TEXHUYECKHUX CPEACTB MpHEeMa-niepeaadn yueOHol nHpopManuy B
JOCTYIHBIX (popMax Ui CTYJIEHTOB C HAPYIICHUSIMH 3PEHUS,

- 3a/1aHU JUI BBIIIOJHEHUS Ha SK3aMEHE 3aUNThIBAIOTCS ACCUCTEHTOM;

- TMHCHMEHHBIE 3a/IaHUs BBINIONHSIOTCS Ha Oymare, HAJUKTOBBIBAIOTCS ACCHUCTEHTY
00ydJarommmcs;

3.1n1 WHBAIMIOB M JIUI C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI IO CIYXY
(cmabocaplmianiye, Tayxue):

- Ha 3a4eTe/7K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIIUN CTYIEHTY HEOOXOAUMYIO
TEXHUUYECKYI0 TIOMOIIb C YYETOM HHAMBHIYAJIbHBIX OCOOEHHOCTEH (OH IOMOraeT 3aHATh
pabouee MecTo, NEPEABUraThCs, IPOUUTATh U OPOPMUTH 3a/laHHE, B TOM YHCIIE 3aIHChIBast O]
JTUKTOBKY);

- 3a4eT/7K3aMEeH POBOJUTCS B MTUCbMEHHOU (opMe;

4. JIns MHBAJIWIOB M JIMI[ C OTPaHMYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBBS, MMEIOLINX
HapyIlIEHHUs ONOPHO-IBUTraTEIbHOIO ammnapaTta, CO3JaHbl MaTE€pHAIbHO-TEXHUYECKHE YCIIOBUS
oOecrieunBaroiie BO3MOXKHOCTh OECHpPENSITCTBEHHOTO JO0CTyla oO0ydJarouuxcs B Yy4deOHbIE
IOMEIIEeHUs, OOBEKTY MUTAHUS, TyaleTHble W Jpyrue IMOMEIIeHUS YHHMBEpPCHTETa, a TaKkKe
npeObIBaHMs B YKa3aHHBIX OMEUICHUX (HaJIWYue PacIlMPEeHHbIX JABEPHBIX IPOEMOB, OPYUYHEN
U JIpYTUX NPUCTIOCOOICHUIA).

- THCbMEHHbIE 3aJ]aHMsl BBINOJHSIOTCS Ha KOMIBIOTEPE CO CHELHMATU3UPOBAHHBIM
IPOTrpaMMHBIM 0OeCrieYeHHEeM MIIM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKEJIaHUIO CTY/IEHTa YK3aMEH MTPOBOJUTCS B YCTHOU (hopme.

OOyuaromyecs: U3 yucia JIMI ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbsI 00€CTIEUEHBI
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcamMu B (opMax, aAalTHUPOBAHHBIX K OTPaHUYEHUSIM
UX 3/10pPOBBSL.
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