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Pabouas mporpamma npeaHa3HayeHa /IS MPETOAaBaHus TUCIUILIMHBI BADHATUBHOW Ya-
ctu Omoka 1 cTtyneHTaM Oo4HOUM (opMbl 00yUEeHHsI MO HAmpaBleHUIO MoAroToBku 15.03.06 Me-
XaTPOHUKA M POOOTOTEXHUKA B 6 ceMecTpe.

Pabouas nporpamma cocraBieHa ¢ yuetoMm deaepalibHOTO rocyAapcTBEHHOr0 00pa3oBa-
TEJIBHOI'O CTaHJapTa BHICIIET0 0Opa30BaHMsI IO HampaBieHHIo noarotoBku 15.03.06 «Mexartpo-
HUKa U poOOTOTEXHHMKA» YTBEPKIAEHHOTO NMpHKa3oM MuHuCTepcTBa 00pa3oBaHus U Hayku Poc-
cuiickoit denepannu ot «12» mapra 2015 r. Ne 206
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1 llesn m 3a7a4M OCBOEHMSI TUCHUILIMHBI

Henp yuebnort mucumminnbl «I[IporpammHoe obecrnieueHne MEXaTpOHHBIX M POOOTO-
TEXHUUYECKUX CHCTEM)» SBIISETCS TMOATOTOBKA CTYIECHTOB K PEUICHUIO 33/1a4 M0 KOMIBIOTEPHOMY
YIPABJICHUIO MEXaTPOHHBIMU M POOOTOTEXHUYECKUMHU CUCTEMaMH, (HOPMUPOBAHHE HABBIKOB 10
pa3paboTKe U OTJIAJAKEe MPOrPaAMMHOIO O0ECIeYeHUs] MEXaTPOHHBIX M POOOTOTEXHUYECKUX CH-
CTEM.

Kypc «IIporpamMmmHoe obecrieueHre MEXaTPOHHBIX M POOOTOTEXHUUECKUX CUCTEM) CTa-
BUT Iepe]] OO0 CllelyIoIIMe 3a/1a4un:

o 03HAaKOMJICHHE CTYJCHTOB C COBPEMEHHBIMU MOAX0/IaMHU K pa3paboTKe U OTIaJKe
IPOTrPaMMHOT0 00eCIeueHHsI MEXaTPOHHBIX U POOOTOTEXHHUUECKUX CUCTEM,;

o (dopMHpOBaHHE HABBIKOB CO3JaHHS HPOTPAMMHOTO OOECIEYeHHS IS MHUKpPO-
KOHTPOJUIEPOB U OlepaIiMoHHOM cructembl Windows;

o (bopMupOBaHHE HABBIKOB MPOIPAMMHUPOBAHUS Ha si3bikax Bbicokoro (C, C++, C#)
U HU3KOTO YpOBHA (accemOiep) AJsl yNpaBlieHHs] MEXaTPOHHBIMU M POOOTOTEXHHUYECKUMH CH-
CTEeMaMH.

2 MecTo mucuuniiunsl B crpykrype OIIOII BO

Hucnumnuna «IIporpammuoe oOecriedeHHEe MEXaTPOHHBIX U POOOTOTEXHUYECKUX CHU-
CTeM» OTHOCHUTCS K BapHaTUBHON yacT qucuuiuivi b1. B.13.

Juctumniuza siBaseTcss 6a30i JUIsl U3yYeHUsl MOCIEAYIOMUX JUCUUIUIMH MPOQeccHo-
HAJIBHOTO ITUKIIA.

W3ydenne MUCHMILIMHBI 0a3upyeTrcs Ha (YHIAMEHTAIBHBIX 3HAHHUSIX B 00JaCTH MaTe-
MaTHKH, THPOPMATUKU U TUCKPETHOW MaTEMaTHKH.

[Tonmy4yeHHbIe PU M3YyYCHUN JAHHOW MUCIMILIMHBI 3HAHHUS HCIIONB3YIOTCS TPH H3yde-
HUM aucuumiuHbl «lIpoextupoBanue po6otoB u PTCy», a Takke B JTUINIOMHOM MPOEKTHPOBA-
HUH.

3 TpeOoBaHusl K pe3yJIbTATAM OCBOCHUS CO/AEPKAHUSA AUCHUIIMHBI
[Tporiecc m3yueHMs] TUCIMIUIMHBI HANpaBieH Ha (OPMHPOBAHWE DJIEMEHTOB CIEIYFO-
nmx kommereHuuid B coorBeTcTBUr ¢ @I'OC BO u OIIOII BO no nanHoMy HamnpaBi€HUIO MOA-
TOTOBKH:
a) oomenpodeccuonaabubix (OIIK):
® TOTOBHOCTBIO COOMpPATh, 00pabaThIBaTh, AHATU3UPOBATH M CUCTEMATU3UPOBATH HAYyU-
HO-TEXHUYECKYIO HH()OPMAIIHUIO 110 TEMATHKE UCCIICIOBAHUS, NCTIOIh30BATh JOCTHIKE-
HUS OTEUECTBEHHOM U 3apyOeHOM HayKH, TEXHUKU U TEXHOJIOTUH B CBOEH mpodec-
croHaJbHOM aestenbHOCcTH (OITK-4).
0) npogeccuonanbubix (ITK):
® TOTOBHOCTBIO MTPOU3BONTH MHCTAIUISIINIO U HACTPOMKY CUCTEMHOTO, TIPUKJIIAIHO-
T'0 ¥ HHCTPYMEHTAIILHOTO TPOTPAMMHOTO 00eCTieueHHs] MEXaTPOHHBIX U POOOTO-
TEXHUYECKHX cucTeM u ux nojacucrem (I1K-31).

B pe3ynomame uzyuenun Oucyuniaunovl cmyoeHm 001)4Cen:

3HaTh:

e OCHOBHBIC aPXUTEKTYPHI YCTPOMCTB yrpasienus poboros u PTC (31);

® OCHOBBI CHHTAKCHYECKUX KOHCTPYKIIMI COBPEMEHHBIX A3bIKOB MporpammupoBanus (32);

e mabJOHBI MPOCKTHUPOBAHMS BHICOKOYPOBHEBOTO MPOrPAMMHOTO OOECHEYEHHUs, MPUMEHS-
IOIIUXCS TS yrpaBieHus u mojaenuposanust PTC (33);

® OCHOBHbIC AJITOPUTMbI YIPABJICHHS JIBIKCHUEM MOOMILHOTO poboTa (34).

®  aHAJIU3UPOBATH APXUTEKTYPY YCTPOUCTB ympasienus podoros u PTC (Y1),
® [IPUMEHSITh OCHOBHBIE METO/bI IPOEKTUPOBAHUS CIOKHBIX CUCTEM IPOrpPaMMHOr0 odecre-
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YECHHUS C MCIOJIB30BAHUEM 00BbEKTHO-OpUEHTUPOBAHHOTO Toax01a (Y2);
®  C03/aBaTh BHICOKOYPOBHEBBIC AJITOPHUTMBI MOJICTMPOBAHUS U YIIpaBJeHus CIOXHBIME PTC,

TaKMMH KaK MyJIbTHAreHTHBIC CHCTeMbl MOOHIBHBIX po00TOB (¥Y3).

Baagern:

® HaBBIKAMHU MPUMEHECHHUS 0A30BBIX AJITOPUTMOB yIPaBICHUS MOOMIBHBIMU poboTamu (B1);
® HaBBIKAMHU pabOThI B KOMILICKCHBIX Cpeax CO3IaHus porpaMMHoro ooecrieucHus (B2);
® HaBBIKAMU HAMHMCAHUS AJITOPUTMOB M Ha S3BIKAX MPOrPAMMHUPOBAHUS BBICOKOTO YPOBHSA

(B3);
® HaBbIKAMH MPOCKTUPOBAHHUS  CIOXHBIX CHCTEM C  HCIIOJIB30BAHUEM OOBEKTHO-
OpPHEHTUPOBaHHOTO moaxosa (B4).
4 Copep:xaHue U CTPYKTYpa AUCUMILIMHBI (MOLYJI51)
4.1 Conepxxanue pa3aejioB JUCHUNIMHBI
dopmupye-
Mast KOMIIe- ®dopma
Ne HanmenoBanue pa3-
pasn ena ConeprkaHue pasnena TeHIHS TEKYILEro
(4acThb KOM- KOHTPOJIA
TIETEHITUH )

1. OcHoBHbIe TpUHIN- | OCHOBHBIE IPUHITUITEI H METOAOIOTHS pa3paboTKH IK-31
MBI © METOIOJIOTUA MIPHUKJIATHOTO IIPOrPaMMHOTO 0OecrieueHIs Me- Tecruposanue
pa3paGoTKH IpH- XaTPOHHBIX ¥ POOOTOTEXHHYECKHX CHCTEM Ha 6a3e B;’;g;f;é”
KJIaJJTHOTO TPO- ITOPUTMUYECKHX SI3BIKOB IPOTPAaMMHUPOBAHHS Tpaxtiiccxie
rpaMMHOTr0 ofecrie- | pa3MuyHOrO YpOBHSI. 3aHATHA
YCHU.

2. S3piku mporpamMMu- | O630p SI3BIKOB IpOrpaMMHUpPOBaHMA. SI3BIK IpO- OIIK-4
pOBaH¥Us, KIacCcH- IrpPaMMHUpPOBAaHUsI HU3KOTO YPOBHS «acceMoiepy,
¢uxanus. S3pIku CTPYKTYypa si3bIKa, 0030p OCHOBHBIX OIEPATOPOB U
NPOrpaMMHUPOBAHUS | KOHCTPYKIMH, Ha NpUMEpe HaIlMCaHHsS HpOrpamM
HIDKHETO U BEpX- JUIs MUKpOKOHTposutepoB AVR.

HETO YPOBHS, KaK SI3BIK TIPOrpaMMHUPOBAHUS BEPXHEro ypoBHS «C»,
MUHCTPYMEHT IS CHHTAaKCHC $5I3bIKa, 0030p OCHOBHBIX OIEpPaTOpOB, Tectupoarme
PEAIN3alluM YIIPaB- | MPUMEDPHI PEaU3alii Pa3IAIHbIX aJITOPUTMOB HPH B;’gl‘i:;ga
JSIOMMX QYyHKOMA B | HAIMCAaHUW YIPABISIOMIMX IPOTPaMM AJIsT MHKPO- TpaxTieckie
MEXaTPOHHBIX U koHTpoiutepoB AVR 1 mepcoHaIbHOTO KOMIIBIOTE- 3aHATHS
pobororexHudyeckux | pa. O030p cpeacTB pa3pabOTKH W OTIAIKH MPO-
CHCTEMaX. rpamm - Atmel Studio u  Microsoft Visual Studio

2010, onucanue uHTepdeiica mporpamm. MHcTan-

JSIOMST U HACTPOWKAa IPHKIIAJHOTO MPOTrpaMMHOTO

obecrieueHusI.

3. Ioxxon 06bekTHO- | OOBEKTHO-OPMEHTHPOBAHHOE IPOTPAMMHUPOBAHUE, IK-31
OPHCHTHPOBAHHOTO | Ha3HAYCHHE U OCHOBHBIC MOHATHS. MHKaNCYyIa1Hs, TectupoBanue
NpOrpaMMHUPOBaHKs | HacieAOBaHHE, TOMUMOP(U3M. CHHTAKCHC S3bIKOB Bompocsr Ha
npu paspabotke [10 | mporpammuposanms C++, CH. Hpﬁ%“f;‘;iue
JUIs yIIpaBJICHUS] OcobeHHOCTH HAallMCaHUsl IPOrpaMM Ha sI3bIKE 00b- N
MEXaTPOHHBIMH U eKTHO-OPHEHTHPOBAHHOTO U 0OBEKTHOIO IIPOrpaM- JlaGopatopHbie
pobOTOTEXHUYE- MHPOBaHHSL. paboThi
CKUMH CUCTEMaMH

4. IIporpammHo- Mertonpl 00pabOTKH Ha MEPCOHAIBHOM KOMITBIOTE- IK-31
anmapaTHbIC [IOJX0- | pe AaHHBIX, IOJy4aeMbIX 10 OeCIPOBOJHBIM U TIPO- nggg:) (::I:Ize
JIbI K COTJIACOBAHUIO | BOMHBIM uHTepdeiicam. O030p OCHOBHBIX HHTEp- SK3aMEHE
paboThI 371eMeHTOB | (helicoB, Ha3HAUEHHE M OCOOCHHOCTH peallu3allvy. TpakTuueckue
MEXaTPOHHBIX U Wurepdeiicpl, ucnonb3yeMble B IPOMBIIIICHHBIX SaHuITHA
POOOTOTEXHUYECKHX | CHCTEMax M POOOTOTEXHHKE. Haﬁgggzgzﬂm
CHCTEM.

5. IIporpammuoe [ToHsATHE WHTEIIEKTYalIbHBIX POOOTOTEXHUYECKUX IK-31 Tecruposauue
obecreuenre I | cMCTeM. VHTEIUIEKTyalnbHBIE IaTYMKH, OCOOEHHO- B:g;‘i::;:a
MHTEJUICKTYaIbHBIX | CTH pealn3aluy, HHTep(erchl, OCOOCHHOCTh HAIHU- TpaxTiucckie

5




POOOTOTEXHUUECKUX
CHCTEM, OCHOBHbBIE

CaHWsl MPOrPaMMHOI0 OOecrieueHHs MpHU pean3a-
UM POOOTOTEXHUYECKUX CHCTEM.

3aHATHUA
JlaGopaTopHbie

paboThI
MOAXOJbl K paspa-
60TKe.

6. OnepalioHHbIe IToHsiTHE OmMEpallMOHHON CHCTEMBI PEANLHOTO BpeE- OIIK-4 Tecruposanue
CHCTEMBI PEANILHOTO | MEHM, PAa3HOBMIHOCTH, OCHOBHBLIE BO3MOYKHOCTH, Hpi’;;';;;"”e
BPEMEHH. 00671acTH IPUMEHEHUS. JlaGopatopHbie

paboThI
4.2 CTpyKTYypa JUCHUNINHBI
OO11ast TPyA0E€MKOCTh AUCIUIUTMHBI COCTABIIACT 4 3aueTHBIX eauHuUIlbl (144 daca)
Bun pabotst 6 ce- Bcero
MecCTp
O01as Tpya10eMKOCTh 144 144
AyautopHasi pabora: 102 102
Jexyuu (JI) 34 34
Jlabopamopnwie 3anamus (JIP) 34 34
Ipaxmuueckue 3anamus (113) 34 34
CamocTosiTe/ibHas padoTa: 15 15
CamocTosTeTbHOE U3YUCHHUE Pa3/IesioB 8
CamononroroBka (mpopadoTka U TIOBTOPEHHE 7 7
JICKIIMOHHOTO MaTepualia U MaTepuana yuyeOHH-
KOB M y4eOHBIX MMOCOOUH, MOATOTOBKA K J1abopa-
TOPHBIM M MPAKTUYECKUM 3aHITHUSIM, KOJUIOKBH-
yMaM, pyOeXKHOMY KOHTPOJIO U T.1I.),
KoHTpoJib (MoAroToBKA K c1adye IK3aMeHa) 27 27
Bujx npoMekyTO4HOI aTTecTANM 9K3aME€H | DK3aMeH
No
pasz- HaumenoBanue pazzaenos
nena
1 OcHOBHbIE MPUHIUITBI U METOJOJIOTHS Pa3pabOTKH MPUKIATHOTO TIPO-
" | rpaMMHOrO 00€ecne4eHus.
S3pIKu mporpaMMUpOBaHus, KiaccuPuKaus. S3bIKu IporpaMMUupoBa-
o | HHS HIKHETO M BEPXHETO yPOBHS, KAK HHCTPYMEHT JUTS peau3aliu
" | ynpaBnsomux QyHKIHMA B MEXaTPOHHBIX U POOOTOTEXHUYECKUX CH-
CTEMax.
[Toaxo1 00BEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS TIPU pa3pa-

3. | 6otke I1O mist yripaBiieHUs MEXaTPOHHBIMHU B POOOTOTEXHHUYECKUMU
CUCTEeMaMHU

4 [IporpamMmMHoO-anmapaTHbIe TOJXOAbI K COTJIACOBAHUIO PAOOTHI AJIEMEH-

" | TOB MEXaTPOHHBIX U POOOTOTEXHIUYECKHUX CHCTEM.
5 [IporpamMmMHoOe oOecrniedyeHue UIsi MHTEJUIEKTYalbHBIX POOOTOTEXHHUYE-

‘ CKHX CHUCTCM, OCHOBHBIC ITOJXOIbI K pa3pa60TKe.




OHepaHI/IOHHBIe CHUCTCMBI pCAJIbHOTO BPEMCHH.

4.3 JlaGopaTopHble 3aHATHSA

TeMmsbl 3aHaTUN

SI3pIK MIpOTpaMMHMPOBAaHUS HHM3KOTO YPOBHS «accemOiep», CTPYKTypa
A3bIKa, 0030p OCHOBHBIX ONEPATOPOB M KOHCTPYKIMH, HAa TIpUMEpe HaIlU-
caHUus MporpamMm st MUKpokoHTpoJuiepoB AVR. [IporpaMMHbIi makeT
Atmel Studio

S3bIK MporpaMMHUpOBaHMs BEpXHEro ypoBHs «C», CHHTaKCHUC SI3bIKa, 00-
30p OCHOBHBIX ONEPATOPOB, MPUMEPHI PEATU3ALUUA PA3TUYHBIX AJITOPUT-

MOB IIpY HallMCaHWMW YIIPABJIAIOINUX IIpOrpaMM 1A MHKPOKOHTPOJUICPOB
AVR

OO0BbEeKTHO-OPUEHTHUPOBAHHOE TPOrPaMMUPOBAHKE, HA3HAYEHHE U OCHOB-
HbIe TOHATHS. HKanCy sy, HaciaenoBanue, nouMopdusm. CHHTaKCUC
S3BIKOB TIporpammupoBanus C++, C#.

[IporpamMmMHo-anmapaTHble OJXObI K COTJIACOBAHUIO PAOOTHI AIIEMEHTOB
MEXaTPOHHBIX U poOOTOTEXHHUECKUX cucTeM. Onucanue uHTepdeicos,
peanuzaius nporpaMMbl OOMeHa JaHHBIMH MEXAY MUKPOKOHTPOJUIEPOM
U IEPCOHAJIBHBIM KOMIIBIOTEPOM.

[IporpammHoe obecrieueHue sl HHTEIUIEKTYalIbHBIX pOOOTOTEXHUYECKUX
CHCTeM, OCHOBHBIE IOJIXO/IbI K pa3paboTke. Hamucanue mporpaMMHOTo
oOecrniedeHus JUIsl MOAKIIOUEHUSI MHTEIJIEKTYalbHBIX JaTYMKOB K pOOOTO-
TEXHUYECKUM CHCTEMAM.

MoOumnbHbIe poOoTOTEXHUYECKHE cucTeMBbl. [IporpaMMHuas peanuzanus
CHCTEM HaBMTallMX U OPUEHTALIMU MOOMIBHOTO poboTa.

4.4 TlpakTH4yecKue 3aHATUS

Tema

S3bIK mporpaMMUpOBaHUS HHU3KOIO YPOBHS «accemoOiep», CTpyKTypa
A3bIKa, 0030p OCHOBHBIX ONEPATOPOB M KOHCTPYKLMH, Ha IpUMepe Halu-
CaHMs Mporpamm Jjisi MUKpOKoHTposuiepoB AVR.

S3BIK IpOTpaMMUPOBaHUs BepXHETro ypoBHS «C», CHHTAKCHUC sI3bIKa, 00-
30p OCHOBHBIX OIIEPATOPOB, IPUMEPHI PEaIN3allUU Pa3THYHBIX AJTOPHUT-
MOB IPU HAMMCAHUH YTPABISIONIUX MTPOrPaMM TSI MUKPOKOHTPOJIIIEPOB
AVR u nepcoHaIpHOTO KOMITBIOTEDA.

O0630p cpeacTtB pa3paboTKu W oTiaaaku mporpamm - Atmel Studio u
Microsoft Visual Studio 2010, onucanue unTepdeiica mporpaMm.

HHTCJ’[J’IGKTyaJII)HI)IC JaTYUKHW U CUCTEMBI MOOMJIBHBIX pO6OTOB.

4.5 CamMocTosiTeJIbHOE H3yYeHHe Pa3/iesi0OB U CHUILTHHBI




BOHpOCbI, BBIHOCHUMBIC Ha CAMOCTOATCIIBHOC U3YUYCHUC

1 2

1. | Pa3sBuTHE A3BIKOB IIPOrpaMMHUPOBAHM, COBPEMEHHBIC TEHICHIIUH.

SI3pIK TPOrpaMMUPOBAHMSI HU3KOTO YPOBHS «accemOiepy, CTpyK-
Typa si3bIKa, 0030p OCHOBHBIX OIEPAaTOPOB W KOHCTPYKIHWH, Ha
npUMepe IporpaMm AJisi MUKpoKoHTposiepoB AVR.

2. | SI3BIK IpOTpaMMHUPOBaHUS BEpXHETO YPOBHS «C», CHHTaKCHC S3bI-
Ka, 0030p OCHOBHBIX OIEPAaTOPOB, IPUMEPHI PeaTU3aUU PA3IUy-
HBIX aJITOPUTMOB TIPY HAIMMCAHUH YTIPABIISIONINX TPOTPAMM IS
MHUKpOKOHTposiepoB AVR 1 nepcoHanbHOro KOMIBIOTEPA.

3. | CuHTakcuc A3bIK0B IporpamMmupoBanus C++, C#.

5 OueHoYHble MaTepHabl /8 TeKyllero KOHTPOJISA YCIeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAIlUN

5.1 OneHo4HbIe MaTEePHAJIBI VIS TEKYLIEr0 KOHTPOJIsI yCIIeBAeMOCTH

B pamMkax GayibHO-PEHTHHTOBBIX MEPONPHUATHH CTYIEHT TPHIKIbI MPOXOIUT TECTHPOBA-
HUE Ha KOMIIbIOTEpe. B 3aBUCUMOCTH OT MpOIIEHTa MPABUIBHBIX OTBETOB KOMIIBIOTEP BHICTaB-
asiet ot 0 1o 6 6amnoB. [IpuMephl TECTOBBIX 3aaHUM, TPUBEACHBI HIKE.

TecTnl:
Crtpykrypa B si3bike C++ MOkKeT BKJIIOYATh.
- Tonbko HaHHBIE LEIOTO THUMA.
+ JlaHHBIE T1000T0 TUIIA, BKIKOYAs IPYTHE CTPYKTYPBHI.
- Tonbko MaccuBBI JAHHBIX OJTHOTO THUIIA.
- Tonbko (yHKIUHU 1711 00PaOOTKH JTaHHBIX.
Koncrpykrop kiaacca.
- Mo>xeT BO3BpallaTh JaHHbIE 11€JIOT0 TUIIA.
+ Huuero He Bo3Bpalnaer.
- He MoseT ObITh neperpy:keH.
- MoxeT npuHUMAaTh YIEHBI KJacca TOJIbKO LEJIO0ro THIA.
Ileperpy:kennblie GyHKIMH.
- He moryT umeTts coBnaiaronyie MMeHa.
+ lmeHa QyHKUMiI MOTYT COBIIaaTh.
- MoryTt npuHUMaTh B KAYECTBE apryMEHTa TOJIBKO CTPYKTYpPY.
- MoryT npuHuMaTh B Ka4€CTBE apryMEHTA TOJIBKO MAaCCUB JaHHBIX.

3aganus Kk JadopaTopHbIM padoTam

[Tpu BBITIOTHEHUH JIA0OPATOPHOU PabOTHI, CTYJICHT M3y4YaeT TEOPETUUCCKYIO YacTh, TUIIET
nporpamMmy. CTYIEHT MPEACTaBISET OTYET U JEMOHCTPHPYET PaboTOCIIOCOOHOCTh HAMTMCAHHOU
nporpaMMbl. 32 BBINIOJHEHHE M 3aIIUTY JIAOOPATOPHBIX Pa0OT CTYIEHT MOXeT HaOpath 18
OaiioB (Mo 3 Oamra B Kaxaylo pPEUTHHTOBYIO Touky). OOpasen mabopaTopHOil paboOTHI
NPEJICTaBJICH HIDKE.

JIABOPATOPHAS PABOTA.
KJIACCBI 1 OBBEKTbI



Llens nabopamopnoii pabomel: 13y4unTh OCHOBHBIE OHSITHS, OTHOCSIIMECS K KJlaccaM U
00BEKTaM, OCBOMTH AMHAMHUYECKOE CO3/1aHUE OOBEKTOB B IPOIPAMMHOM KOJI€.

5.1. Kiaccenl ¥ 00beKTHI

B 00BbeKTHO-OPUEHTHPOBAHHOM MOJIXO/€ CYLIECTBYIOT MOHITHUS KIACC U 0OBbEKM.

Knacc — 310 mporpammHas eauHuUIA, KOTOpas 3aJaeT OOmui mabioH JJIT KOHKPETHBIX
00bexToB. Kiace coeput Bce He0OOXOAMMBbIE OIMCAHUS IEPEMEHHBIX, CBOUCTB U METO/I0B, KO-
TOpble OTHOCATCS K 00bekTy. [IpumepoM kinacca B peanbHOM JKU3HU SIBISICTCS NOHAMUE «A8MO-
MOOUNLY. KaK TPaBUIIO, aBTOMOOMIIb COJEPKHUT HEKOTOPOE KOJIMYECTBO KOJeC, ABepeil, uMeeT
KaKOW-TO L[BET, HO 3TH KOHKPETHBIE JETAJIU B KJIacCE HE OMUCHIBAIOTCS.

Ob6vexm — 310 3K3eMIuIAp Kiacca. CBOMCTBa 00BEKTa COJIEpKAT KOHKPETHBIE JaHHBIE, Xa-
pakTepHble AJIsl JAHHOT'O 3K3eMIUIsIpa. B peanbHoi )Ku3HU TpUMepoM 00beKTa Oy1eT KOHKPET-
HBII 3K3EMIUISp aBTOMOOUIIS ¢ 4 KojecaMu, 5 TBEpKaMU U CUHETO LIBETa.

5.2. lunaMuveckoe co3ganne 00beKTOB

Yamie Bcero /i pa3MelleHus Ha (popMe KHOIKH, MOJIsi BBOJA WIM APYTHX YHPABIISIOIINX
AJIEMEHTOB MCHOJIb3yeTcs nu3aiiHep cpeabl Visual Studio: Hy>KHBIN 2JIEMEHT BBIIETSETCS B Ia-
HEJIU 3JIEMEHTOB U pa3mentaercs Ha opme. OHAKO MHOTA CO3/1aBaTh 3JIEMEHTHI HY)KHO YK€ B
IIPOLIECCE BBIMOJHEHUS! TporpaMmbl. [10CKOIbKY KaXIblil 371€MEHT yNpaBieHUs MPEeACTaBIsET
co0OM OT/AENbHBIN Kiacc, ero moMmeuieHue Ha (GopMy IporpaMMHBIM CIIOCOOOM BKIIOYAeT He-
CKOJIBKO LIaroB:

1. Cozpanue 3K3eMIUIsIpa Kiacca.
2. Ilpussizka ero x hopme.
3. HacTpoiika MECTOI0JIOKEHHUS, PA3MEPOB, TEKCTA U T. II.

Hanpumep, 4ToObI cO3/1aTh KHOIKY, HY’KHO BBIIIOJIHUTh CJIEIYIOMIMNA KO (€ro ClexyeT
pa3MecTHuTh B 00padoTunke cooduienus Load nimm B kakoM-1100 APYromM METoe):

Button b = new Button();

3nech 00BsBISIETCS IepeMeHHast b, oTHocsmasics K kiaccy Button, kak u B mpensiaymmx
nabopaTopHbIX padorax. OJHAKO JalbIlle UJET HEYTO HOBOE: C TIOMOIIBIO orepaTropa NEW co-
37aeTcs IK3eMIULIp Kiacca Button, u ccpuika Ha Hero mpucBauBaetcst nepemeHHoi b. [lpu atom
BBITIOJIHSAETCS LEJIbIM psAJl JOTIOJHUTENbHBIX AEUCTBUN: BBIIENAETCS MaMATh 110/ 00BbEKT, MHUIIN-
IM3HUPYIOTCS BCE CBOMCTBA M NepeMeHHble. [lanee HyXHO N00aBUTh 00BEKT Ha (Gopmy. s
ATOrO CIIYXHUT CBOMCTBO Parent, koropoe omnpenensieT poaAuTENbCKUI 3JIEMEHT, HA KOTOPOM Oy-
JIET pa3MelleHa KHOIIKA:

b.Parent = this;

KitoueBoe citoBo this oTHocHTCsI kK TOMYy 00BEKTY, B KOTOPOM pa3MEIleH BBIOJIHACMBbIi B
JaHHBIA MOMEHT MeTof. IlockoibKy Bce MeTolbl B J1a0OpaTOpHBIX paboTax pa3MeliaroTcsl B
Kiacce Gpopmbl, TO u thiS OTHOCHTCS K 3TOMY KOHKPETHOMY dK3eMILLsipy (hopmMbl. Bmecto dhopmer
KHOTIKY MO>KHO TIOMECTHTBH Ha Jpyroil koHrteitHep. Ha mpumep, ecnu Ha opme ecTh dreMeHT
ynpasieHus Panel, To MOXXHO MOMECTUTh KHOMNKY Ha HETO CIEAYIOLUIMM 00pa3oM:

b.Parent = panell;
YT0OBI 32/1aTh TOJIOKEHHE U Pa3Mephl KHOITKH, HY)KHO HCIIOJIb30BaTh cBoiicTBa Location u Size:
b.Location = new Point(10, 20);
b.Size = new Size(200, 100);

OOparute BHUMaHue, uro Location u Size — 3o Toxke 00BbekThl. X0Ts BHyTpH y Location co-
JiepKaTcs KOOPAMHATHI X U Yy, 3aJalollye JIEBbIi BEpXHUN yroi o0beKTa, HE MOJyYUTCS MOMe-
HATH OJJHY M3 KOOPJIHUHAT, HY’)KHO MEHSTh LIEJIMKOM Bech 00bekT Location. To ke camoe OTHO-
CHUTCS U K CBOWCTBY Size. Ha camom Jnerne, Kaxaplid pa3, koraa Ha (HOpMy MOMENIAeTCsi HOBBIH
AJIEMEHT YTIPaBJIECHMS UM, BHOCATCS KaKHE-TO U3MEHEHMsI B CBOMCTBA 3JIEMEHTOB YIIPABIICHUS,
Visual Studio renepupyeT crienuanbHblil CITy>K€OHbIM KO, KOTOPBII MpOo/eNibIBaeT NPUBEACHHBIE
BBIIIIE OTIEPALMU IO CO3AHUIO0 W HACTPOWKE DJIEMEHTOB ympapieHus. [lompoOyiiTe mOMECTHTH
Ha (popMy KHOINKY, U3MEHUTh Y Hee Kakue-HUOYyb CBOICTBa, a 3aTeM Haiinute B o0o3peBaTelne
pemienuid BeTKy Qopmbl FOrml, pasBepHure ee W cienaiTe ABOWHOM IIETYOK IO BETKE
Form1.Designer.cs. Otkpoercst (aiii ¢ TeKCTOM mporpamMmMbl Ha si3bike C#, KOTOpYyO cpena co-



3/1aJa aBTOMAaTHYeCKU. MEHSTh ATOT KOJl BPY4UHYIO KpaiiHe He pekoMeHayercs! OHaKo MOXKHO
€ro M3y4MThb, YTOOBI MOHATHh MPUHIUIBI CO3[aHUS SJIEMEHTOB YIPABJICHUS B XOJ€ BBITIOJIHEHUS
IPOrpPaMMBlI.

5.3. O01acTh BUAUMOCTH

[lepemenHble, 0OBSABIEHHBIE B IPOrpaMMe, UMEIOT 00J1aCTh BUAUMOCTH. DTO 3HAYMT, YTO
HepeMeHHasA, ONKUCAaHHAs B OJJHOM YacTH MPOrpaMMbl, He 00s3aTesbHO OyneT BUAHA B JPYTOM.
Bor nHanbounee yacto BCTpeyaronuecs CUTyaluu:
1. IlepemenHble, ONMUCaHHbIE BHYTPH MeTOJa, HE OyIyT BUJAHBI 3a MpeJeslaMd 3TOr0 METOa.
Hamnpuwmep:

void MethodA()

{

// OnuceiBaeM nepemeHHyto delta
int delta = 7,

}

void MethodB()

{

// Omubka: nepemennas delta B 3Tom MeTozie Hem3BecTHA!

int gamma = delta + 1;
2. IlepeMeHHBIe, ONMKUCAHHBIE BHYTPU OJOKA WJIM COCTABHOTO OMEPATOpa, BUAHBI TOJBKO BHYTPU
storo 6ioka. Hanpumep:

void Method()

{

if(@==7)
{
inth=a+5;
}

// Omubka: mepeMeHHas b 31ech yxe Heu3BecTHa!
MessageBox.Show(b.ToString());
3. [lepemenHbIe, onMCaHHBIE BHYTPH KJIacca, SBISIOTCS 2100a1bHbIMU W JJOCTYITHBI JUIsSI BCEX Me-
TOJIOB ATOTO KJIacca, HalpuMep:
class Forml : Form

{

inta=>5;

void Method()
{

// TlepeMeHHas a 37€Ch ICUCTBUTEIbHA
MessageBox.Show(a.ToString());

¥
¥

5.4. Onepauum is u as
Yacro ObIBaeT ya00HO MEPEMEHHBIE PA3HBIX KIIACCOB 3aMKCaTh B OJIMH CITUCOK, YTOOBI OBI-
710 Jerye ero oopadatbiBaTh. UTOOBI MPOBEPUTH, K KAKOMY KIJIACCY MPUHAATEKUT KaKOU-TH00
00BEKT, MOYKHO MCIOJIB30BaTh onepatop if: oH BO3BpalaeT UCTUHY, €CIIU OOBEKT MPUHAICHKHUT
yKazaHHOMY kiaccy. [Tpumep:
Button b = new Button();
if (b is Button)
MessageBox.Show(""Dto kuomnkal");
else
MessageBox.Show("2to uto- T0 mpyroe...");
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Kak mpaBuiio, B 00ImuX CUCKaX OOBEKTHI XPAHATCS B «00E3THUYECHHOMY COCTOSIHWH, TaK,
4TOOBI Y BCEX y HUX ObUI JIIIb MUHUMAJIbHBIA OO 1711 BceX HaOOp METOJ0B U CBOMCTB. [l
TOTO YTOOBI TOJYYHUTh JOCTYI K PACHIMPEHHBIM CBOMCTBaM 00BEKTA, HYXKHO npuecmu ero K uc-
XOZJHOMY KJIaccy ¢ MOMOILBIO onepayuu npuseoerus as.

(someObject as Button). Text = "Iro kuonka!";

Crenyer HOMHUTD, YTO OIEpalUsl PUBEACHUS CPaOOTAET TOJIBKO B TOM CiIydae, €Clu 00b-
€KT W3HAYaJIbHO MPUHAIIC)KUT TOMY KJIacCy, K KOTOPOMY €TO IBITAl0TCS IPUBECTH (WITH COBME-
CTHM C HHUM), B IPOTUBHOM CIIy4yae OIepaTop as BHIOPOCUT UCKIIIOUCHHE U OCTAHOBHUT BBIIIOJIHE-
Hue nporpaMMmel. [loaTomy Gosee Ge30macHbIil MOIX0 COCTOUT B KOMOMHUPOBAHHOM IIPUMEHE-
HHUH OTNIEpaTOpPOB &S M IS: CHavaja IMpOBEpsieM COBMECTHMOCTh OOBEKTa M Kilacca, U TOJBKO T10-
TOM BBITIOJTHSIEM OTIEPAITUIO TIPUBEICHUS:

if (someObject is Button)
(someObject as Button). Text = "Iro kuonka!";

B kadecTBe mpakTHUECKOT0 NMpUMEpa UCIOIb30BAHUS ATUX ONEpaLMii pACCMOTPUM ITPUMED
IIPOrpaMMbl, KOTOpasi epeOupaeT Bce IEMEHTHI yIpaBlieHus: Ha ¢popMe, U Y KHOMNOK (HO HE y
JPYTUX 3JIEMEHTOB YIIPaBIEHHs!) 3aMEHSAET TEKCT Ha IATh 3BE3J0UCK «***¥%)):

private void Forml1_Load(object sender, EventArgs e)
{

I/ TlepeOupaem Bce IEMEHTBI YITPaBICHUSI

foreach (Control ¢ in this.Controls)

if (c is Button) // Knomnka?

(c as Button). Text = "*****" [/ J]al

k

5.5. CBeenusi, nepegapaeMbie B cOObITHE

Kornaa npoucxomut kakoe-indo coositre (Hanpumep, coobitTue Click npu Haxkatun Ha
KHOTIKY), B 00pa0OTYHK 3TOr0 COOBITHS MEPealoTCsl JOMOIHUTEIbHBIE CBEICHUS 00 3TOM COObI-
THH B IapaMeTpe €.

Hamnpumep, nipu mieyke KHONKU MBI Ha 00bekTe Bo3HuKaeT coobitie MouseClick. s
ATOTO COOBITHS MapameTp € COACPXKUT LEJBbIH psia MEePEeMEHHBIX, KOTOPBIE TMO3BOJIAIOT y3HAThH
MH(POPMALIHIO O HAXKATUU:

e Button — kakas kHomnKa ObLIa HaXaTa;

e Clicks — ckonbko pa3 Obula Haxkata U OTITyIleHa KHOIKA MBIIIIH;

e Location — koopIrHATHI TOYKH, HAa KOTOPYIO YKa3bIBAJI Kypcop B MOMEHT HaXKaTHsl, B BH-
e o0bekTa kiacca Point;

e XuY —Te Ke KOOPAUHATHI B BUJIE OTAEIbHBIX NEPEMEHHBIX.

NuauBuayajabHble 3a1aHUA
Ecnu B MHAMBHIYaTbHOM 3a/IaHMH UCIIONIB3yeTCs dleMeHT Panel, namenuTe ero nser, 4To0bl OH
BU3yaJbHO BhIACIsUICS Ha Gopme. Eciu ucnone3yercs snement Label, He 3a0yapTe mpucBOUTH
eMy Kakoi-mi0o TeKCT, hHaYe OH He OyJeT BUIEH Ha Gopme.

1. Pa3zpaboraTh nporpamMmy, THHAMHYECKHU TOPOXKIAFOIIYI0 Ha OKHE KHOTIKH. JIeBbIil BepX-
HUI yTOJI KHOTIKH OTIPENIEISIETCs MECTOTIONIOKEHUEM Kypcopa MpH mienyke. BeiBecTn Haanmch
Ha KHOIKE C KOOPAMHATAMH €€ JIEBOTO BEPXHETO yTJIa.

2. Pa3zpaboTaTh nporpammy, JMHAMHYECKHU TIOPOXKIAIONIYI0 Ha OKHE KHOIIKH M TIOJISl BBOJIA.
JleBbIil BEpXHUH YO AJIEMEHTA YIPABJICHUS ONPEICIIIETCS] MECTOOJIOKEHHEM Kypcopa IpH
mienuke. KHoIka mopoxaaeTcs, €Clii Kypcop HaXOAHUTCS B JIEBOW MOJIOBUHE OKHA, B HTHOM CITy-
Yyae MOPOXKAAETCS MOJIE BBOJIA.

3. Ha dopme pasmernien snement ynpasneHust Panel. Hanmcats nporpammy, Kotopast mpu
IIeTYKE MBI Ha 3JIeMEHTe ynpasieHus Panel no6aBnsieT B Hero kHOnKM Button, a mpu miemike
Ha (popme B Hee noOaBis0TCs 1ot BBoja TextBox.

4. Ha ¢opme pasmemiensl 3 nmanenu (3meMeHT ynpasienus Panel). Hanucats mporpammy,
KOTOpasi IPH IETYKE MBI Ha MIEPBOM MaHeIH J00aBIIseT BO BTOPYIO aHe b KHONKU Button,
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MM IIEeTYKe Ha BTOPOU MaHeu J00aBIseT B TPETHIO MaHelb mosist BBoAa TextBox, a mpu meny-
K€ Ha TpeThel maHenu 100aBIsgeT Ha MepBYyIo maHelnb MeTku Label.

5. Harmucats mporpammy, 1o0aBisronyro Ha ¢popMy KHONKH. KHOTIKH 100aBISIOTCS B y3-
JIbI IPSIMOYTOJIBHOM CETKU. PacCcTOsSHUS MEXK 1y KHOMIKAMHU U PACCTOSIHUS MEXAY KpailHel KHOM-
KO Y TPaHUIIEH OKHA JIOJDKHBI OBITh PaBHBI KaK 110 TOPU30HTAJH, TaK U TI0 BEPTUKAIIH.

6. PazpaboraTths mporpammy, mpu MIeTYKe MBIIIN JUHAMAYECKU TTOPOKAAIONIYIO HA OKHE
KHOMKH WJIM MOJI BBoAA. Ka)KIblii YETHBIN 3JIEMEHT YIPABJICHUS SBJISETCS KHONKOM, HEYETHBIN
— 1oJsieM BBOJIA. JIeBbIil BepXHUI1 yrojl KHOIIKH ONPEAEIISIETCS] MECTOINOJI0KEHUEM Kypcopa Mpu
nienyke. J{is mosst BBoJia MOJI0KEHUE Kypcopa onpeaessieT KOOPAUHATHI 1paso2o HUMCHe20 YT-
na.

7. Co3aath mporpaMmy ¢ KHOIIKOM, METKOM M 1osieM BBoza. [Ipu miemuke Ha COOTBET-
CTBYIOIIMIA SJIEMEHT Ha OopMe TUHAMUYECKH JIOJDKEH CO3/1aBaThCs MOI0OHBIN eMy DJIEMEHT.
[IpeaycMoTpeTh BO3MOKHOCTH BBIBOJIa KOJTUYECTBA KHOIMIOK, METOK U TI0JIeH BBOJIA.

8. Co3nath nmporpamMmy, 100aBISIONIYIO PA3IMYHbIC DIIEMEHTHI yIpaBlieHus Ha popMy U Ha
nanens Panel. Tun aneMeHTOB ynpaBieHus BeIOUpaeTcs ciaydaiiHbiM oOpaszoM. [IpexycMoTpeTs
BO3MOXXHOCTh BBIBOJIa MH(OPMAIIMH O KOTTMYECTBE FIEMEHTOB 0 TUIaM B UH(OpMaIHIo 0 pac-
MOJIOKEHUH DJIEMEHTOB.

9. PazpaboraTh nporpammy, 00aBISIONIYI0 HA (OPMY MOCIEIOBATEILHOCTD SJIEMEHTOB
YIpaBJICHUS CIIy4alHOUM NTUHBI. THIT 3JIEMEHTOB YIPABICHUS 3aa€TCs CIIyJaiiHbIM 00pa3oMm.
[IpemycMOTpeTh BO3MOXKHOCTh BbIBOIa MH(POPMAIIUHU O KOJTMYECTBE JIEMEHTOB I10 THUIIAM.

10. Hanmucatp nporpamMmmy, JUHAMHUYECKH MOPOKIAAIOIIYIO HA OKHE KHOITKU WJIM METKHU.
JleBblil BepXHHI1 yroJl 3IeMEeHTa YIIpaBIEHUs ONPEIEAeTC MECTOIIOIOKEHUEM Kypcopa IIpu
miemuke. [Ipy Ha)xaTuu IpaBoi KHOTIKK MBIIIH Ha JopMe ¢ Hee yIalstoTCs BCE KHOIKH.

11. Hanucatp nporpamMmmy, IMHAMHUYECKU TOPOKAAIOIIYI0 HA OKHE MOOYEPETHO KHOIIKU
WJIY TI0J1S1 BBOJIA. JIEBBIN BEPXHUHI YyTOJI AJIEMEHTA YIIPABICHUS ONPEAEISAETCS MECTONOIOKEHUEM
Kypcopa npu menuke. [Ipu HaxkaTuu mpaBoil KHOIIKH MBIIIN Ha GopMe C Hee yIaJsSoTCs BCe TO-
POXKJICHHBIE JIIEMEHTHI.

12. PazpaboTtath nporpamMmy ¢ IByMsi KHonkaMu Ha gopme. [Ipu HaxkaTuu Ha nepByro Ha
dopmy mobasmnsiercs: ogHa manens Panel. [Tpu HaxxaThy Ha BTOPYIO KHOTIKY B KXKyIO TTAHEITh
no0aBisieTcs MoJje BBOJA.

13. Pa3paboTars nporpamMMy ¢ AByMsi KHOTIKaMu Ha (hopme. [Ipu HaxkaTuu Ha IEPBYIO HA
dbopMy nobaBnsieTcss 0JJHa KHOTIKA WK ToJe BBoja. [Ipy HaxkaTuu Ha BTOPYIO KHOIIKY Ka)K70e
0JI€ YBEITMYMBAETCSA 110 BEPTUKAJHU B J[Ba pasa.

14. Hanmucath nporpaMMmy ¢ KHOIIKOW U TpeMsi IOJIsIMU BBoAa. [Ipu HaXkaTUM Ha KHOTIKY
nporpamMma aHaJIU3UPYET COAEPKUMOE MEPBOTO MOJI U TUHAMUYECKH MTOPOKIAET HIEMEHT
ynpasnenusi. Eciau B mepBom mose BBoja coaepxkutcs Oyksa «K», To Ha opmy nobaBnsercs
KHOMKa, eciii «ID» — moisie BBoga, ecinu «M» — MeTka. Bo BTOpOoM U TpeTheM M0JI€ BBOJIA COJIEP-
JKaTCsl KOOPJIMHATHI JIEBOTO BEPXHETO yrila OyAyIIero 3JeMeHTa yIpaBIeHusl.

15. PazpaboTath nmporpamMmy, 100aBIISIONLYI0 HA POpPMY METKH ¢ TEKCTOM. MecTomnomnosxe-
HUE U pa3Mepbl METOK OIPEAEIISIOTCS B IporpaMMe JUHAMUYECKH yepes mouist BBoAa. B 3aroio-
BOK OKHA, aHAJIM3HUPYs pa3Mep BCEX METOK, BHIBECTH KOJIMYECTBO MAJIEHBKUX U OOJIBIIIUX METOK.
ManeHbpKOol METKOM CUMTAeTCsl MEeTKa pa3MepoM MeHee 50 mukcesneil 1o ropu30HTalu U BepTH-
KaJIu.

16. Co3gathb nporpaMmy c JIByMsi KHOIIKaMU Ha opMme, TMHAMHYECKH MOPOXKIAIOIIYI0 Ha
OKHE METKH WH 11oJist BBoAa. [Ipy HaXkaTuM Ha MEPBYIO KHOIKY KaXk/1asi METKA YBEJIMUUBACTCS
10 TOPU30HTANIN B JiBa pa3a. [Ipy Ha)xaTuu Ha BTOPYIO KHOMKY Ka)0€ M0JI€ YMEHbIIAETCA 110
BEpPTHUKAJIM B JIBA pa3a.

17. Pa3zpaboTath nporpamMmy, IMHaAMUYECKU TOPOXKAAIONIYIO HA OKHE KHOIIKH U TOJIs BBO-
na. KoopauHaTel 35ieMeHTa yIIPaBJICHHS! ONPEACIISIIOTCS CIydYalHbIM 00pa3oM. DIIeMEHThI
yOpaBlieHUs He TOJKHBI HAKJIaAbIBATHCS APYT Ha apyra. Eciau HeT BO3MOKHOCTH 10OABUTH diie-
MEHT YIpaBJICHUs (HET MeCTa JIJIsl pa3MEIeHHUs DJIEMEHTA), TO MPEIyCMOTPETh BBIBO HH(pOpMa-
IUA 00 PTOM.
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18. Pa3zpaboTarh nporpamMmy, IMHaMUYECKU MOPOXKAAIOIIYIO HA OKHE KHOIIKH U 0JIsl BBO-
na. KoopanHaTel 371eMeHTa yIpaBJieHUs ONpeeNatoTcs cirydaiiHbiM oopa3zom. [1pu HaBeneHuu
Kypcopa Ha 3JIEMEHT YIIPaBJICHHsI OH TOJDKEH OBITh yaneH ¢ GopMEl.

19. Pa3paboTathk nporpamMMmy, JMHAMUYECKH MOPOXKIAIOLIYIO IIPH IIETYKE Ha OKHE pa3-
JIMYHBIE 3JIEMEHTHI (110JIs BBOJA, KHOTIKM, METKH). THIT 3]IEMEHTOB OIPENENSAETCS C TOMOLIBIO
pasMOKHOIOK. Bee a1eMeHThI pacnosiaratoTcsi TOpu30HTaNIBHO B psfd. [Ipu nocTmxennn npasoit
IPaHULbl OKHA HAUMHAETCS HOBBIN PAJI 3JIEMEHTOB.

20. Pa3paboTath nporpaMmy, TMHAMUYECKH TOPOXKIAIOLIYI0 WM T0JIe BBOAA (IIpU HaXa-
TUU Ha OKHE JIEBOW KHOIIKOM MBIIIN), WJIK KHONKY (IIPY Ha)KaTUH HAa OKHE MPaBO KHOMKOW MbI-
). Bee anemMeHTsl pacnosiaratlorcsi HAMCKOCOK, HaurHasi ¢ JIEBOI'0 BEpXHEro yIJia okHa. Peanu-
30BaTh 00pabOTUYUK COOBITUS U3MEHEHUS pa3Mepa OKHa, B KOTOPOM YIAJIUTh BCE MOPOKACHHbIE
JJIEMEHTHI.

IK3aMeHallHOHHBbIE BONIPOCHI

SI3BIKM TPOrPaMMMPOBAHUS HU3KOTO U BBICOKOTO YpoBHs. O0mmuii 0630p.

Accembiep mukpokonTposuiepoB AVR. Onepatops! nprucBanBaHusl.

Accem0Onep mukpokonTposiepoB AVR. Onepatopsl yCIIOBHOTO Epexo/a.

Accem0uiep mukpokoHTposiepoB AVR. Onepatopsl ciBUra COAEpKUMOTO PErUCTPOB.
Accem0Onep mukpokonTposiepoB AVR. IpepbiBaHrsE MUKPOKOHTPOJUIEPOB, IPOTrPaMM-
Hasi OpraHu3anusi 00paboTKU MpepbIBaHUIA.

Muxkpokontposuiepsl AVR. [IporpamMHas HacToiika pesxuma paboThl IOCIIEA0BATEILHO-
ro uarepdeiica UART.

7 OOBEKTHO-OPUEHTUPOBAHHOE NIPOrPAaMMHUPOBAHNE, HA3HAYCHUE U OCHOBHBIE TIOHATHSL.
8.  IlomsaTume kiacca B 00BEKTHO-OPHEHTUPOBAHHOM IPOTPAMMHUPOBAHUH.

9.  SI3bik C++, NOHATHUS — MHKAICYJIALUS, HACJIEJOBAHUE, TOTUMOP(PU3M.

10.  S3pik C++, OCHOBHBIE THUTIBI IEPEMEHHBIX, IPEOOPA30BAHNE THIIOB, SBHOE U HESIBHOE.
11.  SI3pik C++, omepatopsl yIpaBlIeHHs TOTOKOM BBIMOIHEHUs nmporpammel — if — else, switch.
12.  A3pik C++, onepaTopsl MUKIIA.

13.  A3pix C++, yka3aTtenu U CChUIKH, Ha3HaYeHUE U IPUMEHEHHE.

14. 3wk C++, MacCUBBI U yKa3aTelu.

15.  s3eik C++, omeparopsl NeW u delete, ux HazHaueHue.

16.  S3pik C++, MHOrOMepHBIE MacCUBBI, JMHAMUYECKHUE MACCUBBIL.

17. S3pixk C++, onpenenenue, OMMcaHUue U BbI30B (QYHKIUH, pEKYPCUBHBIE (PYHKITHH.

18. Szpik C++, meperpy3ka QpyHKIHI.

19.  SI3wik C++, CTPYKTYpBI U OObETUHECHHUS.

20. SI3eik C++, moHsTHE KJacca, METO/IbI H YIEHBI Kiacca.

21.  SIzpik C++, Kimace, KOHCTPYKTOP M IECTPYKTOP, JOCTYITHOCTh KOMIIOHEHTOB KJlacca.

22. S3eik C++,C#. Kitaccel, HaclienoBaHue, MHOXKECTBEHHOE HACJI€IOBaHUE.

23. Ilepenaua B (GyHKIMIO TAPaMETPOB MO 3HAUECHHUIO U TIO CCHIIKE.

24. MHOromMepHbIe MacCHBBI.

25. Ileperpy3ka KOHCTPYKTOpa Kjacca.

26.  S3pik C++,C#. O6paboTKa UCKITFOUYCHUH.

agrwOdE

S

6 MeToauueckue MaTepHaJibl, ONpeesiiOIINe MPoIeIypPbl OLEHMBAHUS 3HAHWI,
YMeHUii, HABBIKOB U (MJIM) ONbITA eATeJIbHOCTH

6.1 Pe3yabTaThbl 0OCBOCHHS Y4eOHOM AN CUMILIMHBI, MOJJIeKallHe NPOBEePKe

KonTtpomupyemesie Pe3yabTaTsl 00yuenust OcHOBHbIE IOKA3aTeJIH OueHoYHBIE CpeAcTBa
KOMITETEHIIH (00bEKTHI OLIEeHUBAHUS) OLIEHKHU Pe3yJabTaTOB
(J9acTh KOMIICTEH-
007079
TOTOBHOCTBIO cobu- | 31 3HaHHE OCHOBHBIX aPXUTEK- MPaKTHYECKOE 3aHSITHE,
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paTh, 00padarbl-
BaTb, AaHAJIU3UPO-
BaTh U CUCTEMATH-
3UPOBATh HAYYHO-
TCXHUYCCKYIO UH-
dhopmMaruo mo te-
MaTHKe HCClleIoBa-
HUSL, UCIIOIb30BaTh
JOCTHIKECHUSI OTeYe-
CTBEHHOM U 3apy-
OeKHOU HAYKH,
TEXHHUKH U TEXHOJO-
TUU B CBOEH IpO-
(heccroHaBEHON
JIeSITEeIbHOCTH

(OIIK-4).

3HAaTh OCHOBHBIC APXUTEKTY-

Typ YCTPOICTB yIpaBlIeHHs

naboparopHast paboTa,

PBI YCTPOICTB yIpaBIeHUs po6otoB u PTC TECTUPOBAHUE, IK3aMEH
po6otoB u PTC
32 3HaHHE OCHOB CHHTaKCHYe- MPaKTUUECKOE 3aHATHE,

3HaTh OCHOBBI CHHTaKCHYE-
CKMX KOHCTPYKLUHI COBpe-
MEHHBIX SI3BIKOB TIPOTpaMMHU-
pOBaHUs

CKHUX KOHCTPYKIIM COBpE-
MEHHBIX S13bIKOB IIPOIPaMMHU-
poBaHus

nabopaTopHas paboTa,
TECTHPOBAHHE, FK3aMEH

33

3HAaTh MAOIOHKI TPOCKTHPO-
BaHUS BBICOKOYPOBHEBOT'O
MIPOTPAMMHOTO 00ecTieUeHNs,
TIPUMEHSIOIIUXCSI TS yTIPaB-
nenns u mogenuposanusi PTC

3HaHMe 1a0I0HOB ITPOEKTHU-
pOBaHUs BEICOKOYPOBHEBOTO
MPOTPAMMHOTO 00eCIICUeHUS,
TIPUMEHSIOIIUXCSI TS yTIPaB-
nenus U mogenuposanus PTC

MPAKTHYECKOE 3aHSTHE,
nabopaTopHas paboTa,
TECTHPOBAHUE, FK3aMEeH

34

3HAaTh OCHOBHBIE aJITOPUTMBI
YIpaBICHUS IBHXKSHUEM MO-
OMIBHOTO po0OoTa

3HaHNE OCHOBHBIX aJTOPHUT-
MOB YIPaBJICHUS JBHKEHHEM
MOOMIIBHOTO poboTa

IPaKTUYECKOe 3aHATHE,
nabopaTopHbIE PabOTHI

Y1

YMeTh aHAIU3UPOBaTh
aApXUTEKTYPy YCTPOMICTB
ynpasienus pooboros u PTC

YMeHue aHanu3upoBaTh apXu-
TEKTYpPY YCTPOWCTB yIpaBJe-
Hus poboroB u PTC

MPAKTHYECKOE 3aHSITHE,
nabopaTopHas padoTa,
9K3aMeH

Y2

YMeTb NPUMEHSTh OCHOBHbBIE
METOJIbI IPOEKTUPOBAHUS
CIIO’KHBIX CHCTEM TIPOTpaMM-
HOTO 00€CTIeYEeHUsI C HCIIONb-
30BaHNEM OOBEKTHO-
OPHEHTHPOBAHHOTO TOIX0/1a

VYmenne MNPUMECHATH OCHOB-
HbIC MECTO/JIbI IPOCKTUPOBAHUA
CJIOXKHBIX CUCTEM IIPOTpaMM-
HOT'0 00ECIIEYEHUS C UCIIONb-
30BaHHUEM OOBEKTHO-
OPUCHTHUPOBAHHOI'O IMMOAXOJAA

MPaKTHYECKOE 3aHSTHE,
nabopaTopHas paboTa,
JK3aMeH

TOTOBHOCTBIO IIPO-
U3BOAUTH MHCTAJI-
JISILUIO U HACTPOUKY
CHCTEMHOTO0, MPH-
KJIaJTHOTO U WH-
CTPYMEHTAIILHOTO
MPOrpaMMHOT0
obecrieueHus: Me-
XaTPOHHBIX U poOo-
TOTEXHUYECKUX

CHCTEM U KX TIOJICH-
crem (ITK-31).

y3

YMeTh co3aaBaTh BEICOKO-
YPOBHEBBIE AJITOPUTMBI MOJIe-
JIMPOBAHUS U yTIPABICHU
cnoxxasiMu PTC, Takumu kak
MYJIbTHATCHTHBIC CHCTEMBI
MOOMIIBHBIX pOOOTOB

YmMenue co3gaBaTh BHICOKO-
YPOBHEBBIE allTOPUTMBI MOJIE-
JIMPOBAHMS U yTIPABICHUS
cnoxubiMu PTC, Takumu Kak
MYJIbTHAr€HTHBIE CHCTEMBbI
MOOHMIIBHBIX pOOOTOB

IPaKTUYECKOe 3aHATHE,
nmabopaTopHas paboTa

B1

Brnanets HaBbIKaMU ITpUMe-
HeHus1 0A30BbIX aITOPUTMOB
yIpaBlieHUs] MOOUITbHBIMU
pobotamu

Brnanenue HaBBIKAMU TIPUME-
HeHUs1 6A30BbIX aJTOPUTMOB
yIpaBiIeHUS] MOOHIbHBIMU
pobotamu

MPAKTHYECKOE 3aHSTHE,
nabopaTopHas paboTa

B2

Bragetp HaBBIKamMH pabOTH B
KOMIUIEKCHBIX Cpelax co3ia-
HUS TpOTrpaMMHOro obecre-
YCHHUA

Biragenue HaBbIKaMu pabOTHI
B KOMIIIEKCHBIX Cpeliax co-
3IaHUs IPOTPAMMHOTO 0bec-
IICYCHUA

NpaKTUYEeCcKOe 3aHATHE,
nabopaTopHas paboTa

B3

Brnaners HaBbIKaMM Hammca-
HUS aJITOPUTMOB U Ha SI3bIKaxX
MIPOrpaMMUPOBAHUS BBICOKO-
IO YPOBHS

BHa}leHI/Ie HaBbIKaMH HaIlkCa-
HUA AJITOPUTMOB U Ha A3bIKaX

MPOrPaMMHPOBAHHS BEICOKOTO
YPOBHS

MPAaKTHYECKOE 3aHSITHE,
nabopaTopHas pabota

B4

Bramers HaBBIKAMH MPOEKTH-
POBaHHUS CIIOKHBIX CHCTEM C
HCIIOJIB30BAHHEM  OOBEKTHO-
OPUEHTHPOBAHHOTO MO/IX0/1a

Brnajenue HaBRIKAMH TIPOCK-
TUPOBAHUSI CJIOKHBIX CUCTEM C
HCIIOJIL30BaHHEM 00BEKTHO-
OPHUEHTHPOBAHHOTO IMOIX0a

MPaKTHYECKOE 3aHsATHE,
naboparopHas pabora

6.2 llIkana oueHUBaHUS NJIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHs

6.2.1 Texkymuii u pyoe:KHbIH KOHTPOJIb
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B pamkax Tekymiero u py0eXxHOTO KOHTPOJIS IO IUCIUILTUHE CTYJCHT MOXET HadpaTh 10

70 OatoB
CemecTp [IIxama oneHNUBaHUA
0-35 6asutoB 36-50 6aiu1oB 51-60 GayutoB 61-70 6asu1OB

6 YactnuHoe nocemenne | [loomgoe wim dacthd- | IloaHoe miun Ilonmmoe  moce-
ayIUTOPHBIX 3aHATHUHA. | HOE€ MOCEUICHUE ayJlu- | YACTUYHOE LIEHUE ayJIUTOp-
HeynosnerBopurenbHoe | TOpHBIX 3aHsATH. Ya- | mocemenue HBIX 3aHATHUU.
BHITIOJTHEHHE  J1abopa- | CTUYHOE BBIMIOJIHEHUE | Ay IUTOPHBIX ITomHOE BBHIIOII-
TOPHBIX U TIpaKkTH4e- | U 3alluTa JIabopaTop- | 3aHATHM. HEHHE W 3alluTa
ckux pab6or. Ilmoxas | HpIX U mpakTuyeckux | [lomHOE BBI- 1abopaTopHBIX U

MOJArOTOBKa K OaibHO-
PEUTUHIOBBIM Mepo-
npusitusiM. CTyleHT He
JIOIIyCKaeTcsl K IpoMe-
KYTOYHOM aTTECTALUH

pabor.  BrinonHEeHHWE | TOJHEHHUE U
KOHTPOJIbHBIX ~ PaboT, | 3ammuTa jJado-
TECTOBBIX 3aJlaHWii Ha | pATOPHBIX U
OLIEHKU  «YAOBJETBO- | IPAKTUYECKUX
PUTEIILHOM. pabor.
Beinonuenue
KOHTPOJIbHBIX

pabort, Tecto-
BBIX 3aJaHUH
Ha OIICHKHU
«XOPOLIOY.

MPAKTUYECKUX
3aHATHI. BrI-
MOJTHEHHE KOH-
TPOJIBHBIX  pa-
00T, TECTOBBIX
3aJaHuN Ha

OLCHKHU «OTJIHY-
HO».

6.2.2 IIpoMe:KyTOYHASL ATTECTALMSA
OreHKa pe3yIbTaTOB OCBOEHHsI Y4eOHOW TUCIMIUIMHBI B 6 ceMecTpe MPOBOJIUTCS I10 IIKa-
Jie, UCTIOJIb3YeMOH Ha SK3aMEHE:!

Cemectp [Ixana oueHuBaHUS
HeynoierBopuTenbHO | Y 1OBIETBOPUTEIBHO Xopomuio OTnu4HO
(36-60 GamnoB) (61-80 6amioB) (81-90 GamnoB) (91-100 6an-
JIOB)
6 Crynent umeer 36-60 | Ctyaent umeer 36- | CTyAeHT UMeeT CTyneHT umeer

0aJIJI0B MO UTOraM Te-
KYIIEro U pyOeKHOTO
KOHTpPOJIS, Ha 9K3a-
MeHEe He Jajl ITOJHOIO
OTBETa HHU Ha OJUH BO-
mpoc.

CryneHT umeer

36-45 0aoB MO HTO-
raMm TEKyIero u py-
OC)XKHOTO KOHTPOJISI, HA
dK3aMEHE Jall ITOJIHBIN
OTBET TOJILKO Ha OJIWH
BOTIPOC

50 OayIoB 1O HTO-
ram TEKYIIEero u py-
OEKHOTO KOHTPOJI,
Ha DJK3aMeHe Jall
MOJTHBIA OTBET Ha
OJIMH BOMPOC W 4a-
CTUYHO (TostHO-
CTBIO) OTBETWJ Ha
BTOPOM.

CtyneHTt umeetr 46-
60 OamIoB IO HTO-
ram TEKYIIEero u py-
OEKHOT0 KOHTPOJI,
Ha DJK3aMeHe Jall
MOJTHBIA OTBET HAa
OJIMH BOIPOC HWIU
YaCTUYHO  OTBETHII
Ha o0a Borpoca.
CryneHT umeer 1o
UTOTaM TEKYIIero u

51-60 6aimtoB o
HUTOTaM TEKYIIIETO
U pyOeXHOTO KOH-
TPOJIsA, Ha DK3a-
MEHE JaJl OJIHBIH
OTBET Ha OJIMH BO-
MPOC ¥ YaCTUIHO
(TTOJTHOCTBIO) OT-
BETHJI HA BTOPOU.
CryneHnt umeer 61
— 65 6anoB 1o
HUTOTaM TEKYIIIETO
U pyOeXHOTO KOH-
TPOJIsi, HA DK3a-
MEHE AaJjl IIOJTHEIN
OTBET Ha OJIMH BO-
POC ¥ YaCTUIHO
OTBETHUJI Ha BTO-
poit. CTtyneHt
nmeet 66-70 Oa-

61-70  GamioB
[0 WTOTaM Te-
KyIIero ©u py-
OC)XKHOTO  KOH-
TPOJIs, HA JK3a-
MEHE Jaj TMoJ-
HbIH OTBET Ha
OJIMH BOTPOC U
4acTU4YHO (TI0JI-
HOCTBIO) OTBe-
THJI Ha BTOPOM.
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PyOEIKHOTO KOH- | JIOB TI0 HTOTaM Te-
Tponst 61-70 GamioB | Kymiero u pyoex-
Ha PK3aMEHE He Jajl | HOro KOHTPOJIs, Ha
MOJTHOTO OTBETAa HHU | DK3aMEHE) Jaj

Ha OJIMH BOTIPOC. TIOJTHBINA OTBET
TOJILKO Ha OJTUH
BOIIPOC.

oA~

10.

11.

1.

2.

7 Y4ueOHO-MeToAu4YeCcKoe ofecreyeHue JUCHUILIMHBI (MOTYJI51)
7.1 OcHoBHasi JIUTEpaTypa

Peuu 10.B. [IpakTrueckoe mporpammupoBanue Mukpokontposiepos Atmel AVR Ha si3bike
accembOnepa. —CII6.: BBX-Ilerepoypr, 2008. -384 c.

XaproB B.f. Muxkpokonrpomnepsl AVR. Ilpaktukym mns HauuHaroumx. —M.: U3n-Bo
MI'TY um. H.D. Baymana, 2007, -240 c.

[max FO.A. IIporpammupoBanue Ha sizpike C miis AVR u PIC mukpokonTposiepoB. —K.:
«MK-IIpeccy, 2006. -400 c.

[unar I'. TTonweii cipaBounuk o C#. —M.: «Bumbsmey, 2004. -752 c.

IMonbensckuii B.B. S3pix C++. —M.: dunance! u cratuctuka, 2007. -560 c.

bparun B.B., Boitnos 10.I'., )Ka6otuuckwuii FO./1., u ap. CucTeMbI O4yBCTBJICHUS U a1l THB-
HBIE IPOMBIIIIICHHBIE poOOTHL. —M.: MammHoctpoenue, 1985. -256 c.

Kyade ®. BzaumopetictBue podota ¢ BHemHel cpenoi: [lep. ¢ dpan. —M.: Mup, 1985. -
285 c.

bummur B.A. OcHoBbl 00bekTHOTO IIporpammupoBanus Ha C# (C# 3.0, Visual Studio 2008)
[DnexTpoHHBI pecypc]: ydeOHOe mocobue/ bummr B.A.— DIeKTpoH. TEKCTOBBIE JIaH-
Hele.— MockBa, CapatoB: UHTepHeT-YHuBepcuter MHpopmanmonnusix Texunonoruii (MH-
TYUT), Bysosckoe o6pazoBanme, 2017— 583 c.— Pexum  gocryma:
http://www.iprbookshop.ru/72339.html.— 3BC «IPRbooks»

Kapues U.A. Pazpadorka Windows-npuinoxenuii Ha ocHoBe Visual C# [DnexTpoHHbIH pe-
cypc]: yuebHoe mocobue/ Kapue U.A.— DeKkTpoH. TEKCTOBbIE naHHbIe.— MockBa, Capa-
toB: UnTepHet-YHuBepcurer Mudopmarmonnsix Texnonoruit (MHTYUT), By3osckoe 00-
pasoBanue, 2017.— 768 c¢.— Pexum mocryma: http://www.iprbookshop.ru/72340.html.—
3BC «IPRbooks»

Kammtok B.C. MexaTpoHHbIE MOJIYJIM U CUCTEMBI B TEXHOJIIOTUYECKOM OOOpYIOBAaHUU IS
MHUKPODJIEKTPOHUKH [DIIeKTpOoHHBIN pecypc]: yuebnoe mocobme/ Kamumok B.C., Kamurox
JI.B.— DnexTpoH. TeKcToBbIe AaHHbIe.— MUHCK: PecnyOnukaHCKUi HHCTUTYT MpodeccH-
oHanmpHOTO  OOpaszoBanms  (PUIIO), 2016.— 384 c— Pexum  goctyna:
http://www.iprbookshop.ru/67660.html.— 3BC «IPRbooks»

Pazpaborka Windows-npunoxxenuit B cpeae nporpammupoBanus Visual Studio.Net [Dnek-
TPOHHBIN pecypc]: yueOHO-MeToauueckoe nocobue no nucruruinae Mudopmaruka u npo-
rpaMMUpOBaHHe/ — DJIEKTPOH. TEKCTOBBIC JaHHBIe.— M.: MOCKOBCKUI TEXHHUYECKUN YHU-
BepcuteT cB3M u  uHpopmaruku, 2016.— 20 c— Pexum  jmocryma:
http://lwww.iprbookshop.ru/61536.html.— 3BC «IPRbooks»

7.2 JlonoJIHUTeIbHAS JUTepaTypa
SuenxoB B.C. OcHoBbl ciiyTHHKOBOW Hauranuu. Cucrembl GPS NAVSTAR u I'JIOHAC. —
M.: Tenexom, 2005. — 272 c.
KnanoB A.A. ABTOHOMHBIN UCKYCCTBEHHBINH UHTEIIEKT/ -M.: bunom. 2008. -359c.

16




3. HNuTtennextyanbHble poOOTHL: yueOHOe mocobue st By3os/ mon pea. E.M. KOpesuua. —M.:
Mammunoctpoenue, 2007 -360c.

4. PoOOTOTEXHHYECKHUE CHUCTEMBI W KOMIUIEKCH: Y4eO. [locobme s By3oB/ Mauynbckuid
WU, 3ansroi B.I1., Maiiopos FO.I1. u np. M.: Tpauncnopt 1999. 446 c.

7.3 UHTEpHeT-pecypchl

Wikipedia — cBoboanas suiukioneaus. - http://ru.wikipedia.org/.
http://www.atmel.com
https://msdn.microsoft.com

el N

http://www.iprbookshop.ru/

7.4 MeToanyecKue yKa3aHUs K JJa0OPATOPHBIM 3aHATHAM
Kommext yue6Horo o0opyaoBanust « MUKpPOIIPOLECCOPHbBIE CUCTEMBI YIIPABICHUS JJIEK-
TporpuBo1oB» [101033 Meroanueckue ykazaHusi K BBIIOJHEHUIO JabopaTtopHbix pador. OO0
T «IIpopOb6pazoBanue» 2015.

7.5 IlporpamMHoe obecniedeHre COBpeMeHHbIX HHGOPMAIHOHHO-
KOMMYHHMKAIMOHHBIX TeXHOJIOT Ui

NS

Microsoft Windows.

[Taxer Microsoft Office.

[Mporpammusie npoaykter: Atmel Studio.
[Tporpammusiii npoaykt: Microsoft Visual Studio 2010

8 MaTtepuajbHO-TeXHUYECKOE 00ecTeueHre TN CIUIIHHbI

Tpe60BaHI/IH K YCJIOBMAM peann3aliii JUCHUILIMHBI.

Ne | Bupg ayautopHoro

TpeGoBanwust
/1 dbonma p
) C— OcHailleHue crieluaaIu3upoBaHHON yueOHoM Mebenbro. OcHalleHne
1. TEXHUYECKUMH CPEJICTBAMH OOYYCHUS: HACTCHHBII SKpaH C JIUCTaH-
ayIATOPpHS

LIMOHHBIM YIIPaBJICHUEM, MYJIbTUMENUHHOE 000PYI0BaHHE.

Kabuner mis
2. | IpaKTUYECKUX 3a-

OcHareHye crienuaaIn3upoBaHHON yueOHoM Mebenbro. OcHaleHne
TEXHUYECKUMHU CPEJICTBAMHU OOyUEHUS: TIOJIBIKHAS MapKepHas J0CKa,
CUYUTBIBAIOIIEE YCTPONCTBO IS TIepeaaun HHPOPMAIIUA B KOMIIBIOTED;

HATUN HACTEHHBIN 3KpaH C IUCTAaHIMOHHBIM YIIPaBJICHUEM, MYJIbTUMEINHHOE
000pyTIoBaHKE.
OcHareHre crenruaaIn3upoBaHHON yueOHoM Mebenbro. OcHaleHne
3 KomnerorepHsie TEXHUYECKUMU cpeacTBaMu 00yuenus: [1K ¢ Bo3MOKHOCTBIO MO/I-
" | KJaccel KJIFOUYEHHUS K JIOKaJIbHBIM ceTssM U MHTepHeTy. Hanmnune BT u3 pacue-

Ta OJUH IIK nHa ABa CTYJACHTA.

HCpC‘-ICHL MaTCpruaJIbHO-TCXHUYCCKOT'O obecrieueHus JUCHUILINHBI.

Ne | Bug u HaumeHoBaHUE
n/n 000pyI0BaHus

Bun 3ansatui KpaTkas xapakrepucTuka

KOMIIBIOTEPHI.

IBM PC - coBmecTu-
1. | mble mepcoHAIbHBIC

[Mpoueccop cepun He HIke Pentium IV. Orme-
[IpakTuueckue | patuBHas namaTh He MeHee 512 MoOaiit. [TK
3aHATHSL. JIOJDKHBI OBITh 00BEIMHEHBI JIOKATBHOH CETHIO
C BbIX010M B MIHTEepHeT.
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http://ru.wikipedia.org/
https://msdn.microsoft.com/

. Jlexumonnsie u | JlemoHcTpauus ¢ 11K a51eKTpoHHBIX Tpe3eHTa-
MynbTuMenitHbIE .
2. — npakTH4Yeckue | i, qokymenToB Word, 31eKTpOHHBIX Ta0-
3aHSTHS. T, TpapUUeCKuX N300paskeHU.
Ne
pa- MartepuanpHoe o0ecrieueHre 1ab0paTOPHBIX 3aHATHI
6ot
1 2
1. Kommuekr yueGHOro obopynoBaHus «MHKPONPOLIECCOPHBIE CHUCTEMBI YIIPABICHHS
AIIEKTPOIPUBOJIOBY.

2. MuxkpoxoHTposuiepsl pupmbr Atmel.

3. IIporpaMMaTOpBI 1151 MUKPOKOHTPOJLIEPOB.

4. MakeTHas 1jara Jjs MUKPOKOHTpOJUIEpa, AATYMKH PA3JIMYHBIX [1apaMeTpoB, Cpell-
CTBA WH/IMKAIINH, IArOBBIE SJICKTPOIBUTATENN U SJIEKTPOIBUTATENN TTOCTOSHHOTO TOKA.

9 Ocob0ennocTn peanusanvi TUCHUMIIVIMHBI 1JId HHBAJIUAOB H JIMI ¢ OrPAHUYCHHDbI-
MH BO3MOKHOCTHMH 310POBbS

JUis CTYJEHTOB C OTrPaHUYEHHBIMH BO3MOXKHOCTSIMM 370POBBSl CO3/1aHbl CIIELHAJIbHbIE
YCIIOBHS JUIA MOJydeHHsT 00pa3oBaHus. B 1ensx ITOCTyMHOCTH MOJYYEeHHs BBICIIETO 0O0pa3oBa-
HUS 110 00pa30BaTeIbHBIM IIPOrpaMMaM MHBAIMJAMU U JIMIAMU C OFPaHUYEHHBIMH BO3MOKHO-
CTSIMU 37I0POBbsI YHUBEPCUTETOM 00ECIIEUNBAETCH:

1. AnprepHaTtuBHas Bepcus opUIMAIBHOIO caiita B cetu «MHTepHeT» A ci1aboBus-
IUX;

2. JInst UHBANIMIOB € HAPYIIECHUAMH 3peHus (caaboBHUIAIINE, CIETbIE)

- MPHUCYTCTBUE ACCHUCTEHTA, OKa3bIBAIOIIEro OOydaromeMycss HeoOXOAMMYIO TOMOIIIb,
nyOuMpoBaHUE BCIIyX CIPaBOYHOM HMH(pOpPMAIMKM O paclMCAaHUM Y4YEOHBIX 3aHATHUI; Hanu4ue
CPEJICTB JUIsl YCUJIEHUS! OCTAaTOYHOI'O 3pEHHUs, OpailyieBCKON KOMITbIOTEPHOM TEXHUKHU, BUJIEOYBE-
JUYUTENeH, IporpaMM HEBU3YalbHOTO JOCTYNa K MH(OPMAIMH, MPOrPaMM-CHHTE3aTOPOB PEUH
U JIPYTHX TEXHUYECKUX CPEACTB MpHUeMa-Tepeaun yueOHoi nHpopManuu B JO0CTyIHBIX (hopmax
JUI CTYZICHTOB C HapyIICHUSMHU 3pEHHUS;

- 3a/1aHUs JJIs BBITIOJHEHMSI Ha SK3aMEHE 3aUNTHhIBAIOTCS] ACCUCTEHTOM;

- NMMCbMEHHbIE 3aJ[aHUs BBIIOJIHAIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS aCCUCTEHTY 00Y-
YaroIMMCS;

3. 151 MHBAJIUAOB U JIMIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 370pPOBBS IO CIyXy (cla-
OocIbIIIaIue, TIyXue):

- Ha 3ayeTe/3K3aMeHe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIIUN CTYACHTY HEOOXOIUMYIO
TEXHUYECKYIO TIOMOIIb C YY€TOM WHAMBUIYaJIbHBIX 0COOEHHOCTEH (OH MOMOTaeT 3aHsiATh pado-
yee MEeCTO, NMepPEeABUraThCs, MPOYUTATh U OPOPMUTH 3a/laHue, B TOM YHUCIIE 3allUChIBasl O] TUK-
TOBKY);

- 3aUeT/7K3aMEeH MTPOBOJUTCS B MUCbMEHHOM QopMme;

4. JIns MHBaIMIOB M JIML[ C OTPAaHMYEHHBIMM BO3MOXHOCTSMHU 3/I0pPOBbs, MMEIOLIUX
HapyIeHUs] ONOPHO-JBUTATENBHOrO ammapara, CO3AaHbl MaTepUalbHO-TEXHUYECKHE YCIIOBHUS
o0ecrieynBaroIye BO3MOKHOCTh OECIIPENATCTBEHHOTO JOCTyIa O0ydYalonMxcsi B y4eOHbIE I10-
MEILEHUs], 00bEKTY MUTAHUS, TyaJeTHbIE U APyTrue MOMEUICHNs] YHUBEPCUTETA, a TaKkKe MpeObl-
BaHUS B YKA3aHHBIX [TOMEILEHUAX (HAJIMYNE PACIIUPEHHBIX JBEPHBIX IPOEMOB, IOPYUHEN U IpY-
TUX TPUCTIOCOOICHU).

18




- IIMCbMEHHBIC 3aJJaHUs BBINOJHAKOTCA HAa KOMIBIOTEPE CO CHELUAIM3UPOBAHHBIM IPO-
IrpaMMHBIM 00€CIIeYeHUEM UM HAJUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 KEJIAaHHIO CTYJICHTa YK3aMeH MPOBOJIUTCS B YCTHOM hopme.

OOyuaromiyecs U3 YUCIa JIUL ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbSI 00€CTIEYEHbI
AIIEKTPOHHBIMU 00pa30BaTENILHBIMU pecypcaMu B GopMax, aZanTUPOBAHHBIX K OTPAHHYCHHSIM
UX 30POBbS.

19



