OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MIPUKA30M peKTOpa
or «31» mag 2024 r. Ne 425-1

b1.0.31 IIporpaMmMupoBaHUe MEeXaTPOHHBIX MOAYJICH

pabouyas mporpaMma JUCHHUILIAHBI
CrienmansHOCTh/HanpasieHue moarotoBku — 15.03.06 MexarpoHuka u poOOTOTEXHUKA
Crenmanu3zanust/mpoguisb — MexaTpoHHbIE CUCTEMbl Ha TPAHCHIOPTE
KBanmudukanms BelmycKHIKA — bakanaBp
dopma u cpok 00yueHus — ounas popma 4 rosaa
Kadenpa-pa3zpaborunk nporpamMmmbl — ABTOMATH3AIMS IPOU3BOACTBEHHBIX MTPOIECCOB

OO1mas TpyAoeMKocCTs B 3.¢. — 4 DOopMBI IPOMEKYTOTHON aTTeCTaNU
Yacos o yuebrOMYy 1uiany (YII) — 144 ouHas popma oOydIeHUS:
B Tom uncie B popme mpaktudeckoit moarotoBku (IIIT) —  »sk3amen 5 cemectp
36
(ounas)
Ounas popma 00yueHust Pacnpenesenue 4acoB JUCUHMILVIMHBI 10 ceMecTpaM
Cemectp 5 Hroro
Bup 3ansaruit Yacos no YII Yacos no YII
AyIuTOpHAasi KOHTAKTHAS
pa6ora no BuaAaM yueOHbIX 68/36 68/36
3aHATHH/
B T.4. B ¢popme IIIT*
— JIEKIIUHA 17 17
— MpaKkTHYecKue (CeMUHApPCKHe) 17/12 17/12
— naboparopHbIe 34124 34/24
CamocTosiTe1bHasi padoTa 40 40
IK3aMeH 36 36
Hroro 144/36 144/36
* B ¢opwme I1I1 — B popme mpaKkTHIECKON TOATOTOBKH.
HNPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A. ,Cll _
00920FD815CEB8F8C4CA795540563D259C c 07.02.2024 05:46 no 02.05.2025 05:46 GMT+03:00
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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM BBICIIEro oOpa3oBaHUs — OakajaBpuaT IO
HarpaBjeHuto noarotoBku 15.03.06 MexaTtpoHuka U poOOTOTEXHUKA, YTBEPKACHHBIM [Iprkazom
MunucTepcTBa HayKH 1 Bbiciiero oopasosanus Poccuiickoit @eneparuu ot 17.08.2020 Ne 1046.

[Mporpammy coctaBui(u):
K.T.H., noueHt, C.b. AHTOIIKUH

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acefaHnu Kadeapbl «ABTOMATH3ALMUS [TPOU3BOJICTBEHHBIX IPOIECCOBY», MPOTOKOI OT «21» Mas
2024 1. Ne 12

3aB. kadenpoii, 4. T. H., Ipodeccop A.B. JluBmun



1 IIEJIb U 3AJAYM JUCHUTLINHBI

1.1 Heap (ucuUmIHHBI

dhopmupoBanue y oOydaronuxcs 0a30BbIX 3HAHUN M YMEHUH 10 pa3paboTKe MPOTrpaMMHOT0 OO0eCTIeUueHUs
MEXaTPOHHBIX MOJYJIEH M CHCTEM JUIS IOATOTOBKH CIIEIIUATUCTOB M0 MEXaTPOHUKE

1.2 3agaum JMCHUIIHHBI

¢dopmupoBaHue y oOydaromuxcs 3HAHUA M YMEHHH B 00JacTH MNPHKIAJHOTO NPOrPaMMHUPOBAHUS
MEXaTPOHHBIX MOAYJEH U CUCTEM

(dopMupoBaHUe OOLIEr0 MPEACTABICHHS O COBPEMEHHOM COCTOSHHH pPa3padOTOK IPOrpaMMHOTO
2 00eCIeYeHNs] MEXaTPOHHBIX M POOOTOTEXHHYECKHX CHCTEM M TEHICHIMSAX MX pa3BUTHA B Poccum u 3a
pyOexxom

1.3 Ilesi> BocHMTaHKS M 321241 BOCIIUTATEIbHOI PadoThl B paMKax TUCHUILINHBI

IIpodeccrnoHanbHO-TPYI0BOE BOCIIUTAHHE 00YUYAIOIIUXCS

Lens mpodeccrnoHaIsHO-TPYIOBOTO BOCIUTAHIS — (POPMHUPOBAHUE y O0YJIAIOIIUXCS OCO3HAHHOH MPOo(eCCHOHATBHOM
OpHCHTALUH, MMOHMMaHUS OOINECTBEHHOI'O CMBICIA TPYyAAa M 3HAYUMOCTH €ro i ce0s JINYHO, OTBETCTBEHHOTO,
CO3HATENBHOTO W TBOPYECKOIO OTHOIICHHS K OynmyIluedl HesTenbHOCTH, NPO(ECCHOHAIBHOW 3THKH, CHOCOOHOCTH
NIPEABUACTh W3MEHEHHS, KOTOPbIE MOT'YT BO3HHUKHYTH B NMPO(ECCHOHATIBHOW NESTENbHOCTH, U YMEHHIO paboTaTth B
N3MEHEHHBIX, BHOB CO3/IaHHBIX YCIIOBUSX TPYy/Aa.

Lenp nocTuraeTcs Mo Mepe pelieHns B ANHCTBE CIIEAYIOIUX 3a/1a4:

— (popmMupoOBaHKE CO3HATENHLHOTO OTHOIICHHS K BRIOpaHHOI ITpodeccuu;

— BOCIIMTaHUE YECTH, TOPJOCTHU, TIOOBU K Mpodeccuu, CO3HATENPHOTO OTHOUICHHA K NMPO(ECCUOHANBHOMY JOJTY,
TIOHUMACMOMY KaK JIMYHasd OTBETCTBEHHOCTDH U O6§I3aHHOCTI);

— (hopMupOBaHKE IICUXOJIOTHHU NPOdeccuoHana;

— hopMupoBaHue IPOPECCHOHATBHON KYJIBTYPbI, 3THKU MPO(YECCHOHATEHOTO O0LICHHS;

— (opMHpOBaHHE COLMATEHOI KOMIIETCHTHOCTH U IpyTHe 3a/laud, CBA3aHHBIC C UMUJIKEM NPO(YECCHH U aBTOPUTETOM
TPAHCIOPTHON OTPaCIIH

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Broxk/gacte OITOIT ‘ bnok 1. Juctumnuael / O6s3aTeNnbHas 4acTh

2.1 I[I/ICIII/IHJ'H/IH])I U NIPAKTUHKHU, HA KOTOPLIX OCHOBBIBA€TCH U3YYCHUEC JTAHHOM JUCIHHUIIIMHbI

1 B51.0.27 OcHOBBI TP POBHIX BEIYUCIUTEIHHBIX MAITIH

N

b1.0.28 Teopusi TUCKPETHBIX YCTPOICTB

w

b1.0.33 UuadopMaIioHHbIe YCTPOUCTBA B TPAHCIIOPTHOW MEXaTPOHUKE

2.2 JIucuMnJIMHbI M NPAKTHKH, AJI51 KOTOPbIX U3y4YeHUe JaHHOM JMCUMIIJIMHbI
HEe00X0IMMO KaK MpeAlIecTBYOIIEe

b1.0.34 Teopust aBTOMAaTHYECKOTO YIPaBIECHUS

b1.0.37 KoHCTpyHnpOoBaHHe MEXaTPOHHBIX M POOOTOTEXHUYECKUX MOTyIICH

B51.0.39 I[IpuBoIBI MEXATPOHHBIX M POOOTOTEXHUIECKHAX CUCTEM

b51.0.40 Metos! yIipaBieHHs ¥ aJITOPUTMHYIECKOE 0OeclieueHHe TPAHCIIOPTHRIX MEXaTPOHHBIX CHCTEM

B51.0.41 IIpoexTrpoBaHe MEXaTPOHHBIX H POOOTOTEXHUIECKUX CHCTEM

b51.0.43 NHTennekTyaabHble CUCTEMbI YIIPaBICHHUS

b1.B./IB.03.01 ITporpaMMupoBaHHe aBTOMaTH3UPOBAHHBIX CHCTEM

b1.B./IB.04.01 OcHOBBI aBTOMaTU3UPOBAHHOI'O NPOEKTUPOBAHHUSI MEXATPOHHBIX CUCTEM

OO NO O WN -

b1.B./IB.05.01 MogenupoBaHue 1 UcceI0BaHHE TPAHCIIOPTHBIX MEXAaTPOHHBIX CHCTEM

10 b1.B.Z1B.07.01 IIpoexTupoBaHue ympaBisiOIIUX aBTOMaTOB

11 b3.01(11) BeimmonHeHME, TOATOTOBKA K MPOIEAYPE 3aIIUTHl BBITYCKHON KBATM(HUKAIIMOHHOHN PabOTHI

12 b3.02(/1) 3ammra BBITYCKHOW KBaTH(UKAIIMOHHON PabOTHI

3 IIJIAHUPYEMBIE PE3YJIbTATBIOBYUYEHMUS 11O JUCIHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIBHOM ITPOI'PAMMBI

Kon n Ko u HaumeHoBaHue
HAaHMEHOBaHHe HHIUKATOPA T0CTUHKEHUS IInanupyemsie pe3ybTaThbl 00y4eHUS
KOMIETeHIIUH KOMIETEeHIHH
OIIK-11 Criocoben 3HaTh:
pa3pabaTbIBaTh U CTPYKTYPbI JaHHBIX, HCIOIb3yeMbIe AJIS IPEICTABICHHS
MIPUMEHSTH THUTIOBBIX MEXaTPOHHBIX MOJYJIEH;
aIrOpUTMBI U OIIK-11.3 Pa3pabatsiBaeT u THUTIOBBIE AITOPUTMBI 00pa0OTKH TaHHBIX
COBpPEMEHHBIE MIPUMEHSET YIPaBIISIONINE YMeTh: NCII0JIb30BaTh CTaHAAPTHBIE MaKeThl (ONOINOTEKH)
udpoBLIe ITOPUTMBI U IPOTPaMMBI SI3BIKOB JUIsl PELIEHHs] IPAaKTUUECKUX 3aJau
IIpOTpaMMHBIE POOOTOTEXHUIECKHUX CHCTEM
METOJIBI Pac4yeToB U )
MpOEKTHPORAHHS Brnaners: MeTogamu pa3paboTKH adrOPUTMOB M IPOTPaMM
OTJIENIbHBIX




YCTPOUCTB U

MOJICHCTEM

MEXaTPOHHBIX U

POOOTOTEXHUYIECKHUX

CUCTEM C

HCTOJIb30BaHUEM

CTaHIAPTHBIX

WCTIOTHATENFHBIX U

YIPaBISFOIINX

YCTPOMCTB, CPEACTB

ABTOMATHKH,

HU3MEPUTENBHON U

BBIUHCITUTEIILHON

TEXHUKH B

COOTBETCTBUH C

TEXHUYECKUM

3aJJaHHEM,

pa3pabaTbIBaTh

uupoBLIe

AITOPUTMBI U

TIPOTPaMMEI

YIpaBJICHUS

POOOTOTEXHUIECKHUX

CHUCTEM

OIIK-14 Crniocoben SHate:

METOBI M CPEICTBA Pa3pabOTKH aJrOPUTMOB H MIPOTPaMM Ha
paspabaTbisaty, OIIK-14.1 ITorumaet SI3BIKAX BBICOKOTO M HU3KOTO YPOBHEM;

ITOPHTMBI MIPUHIIMIEI pa3pad0TKU CHHTaKCHC M CEMaHTHUKY OCHOBHBIX KOHCTPYKIIUH SI3bIKa

KOMITBIOTEPHBIE

pOrpaMMEL YOPaBJISFOIINX AJITOPATMOB U TIPOTPAaMMHUPOBAHHS

HpHTOHBIC U1 TPOTPaMM /s MEXaTPOHHBIX YMeTh: pa3padaTeiBaTh MOIYJIBHEIC TPOTPAMMEI C

HPAKTHUECKOTO MOJyJIeH U CHCTEM HCIIONIb30BaHUE 0a30BHIX THIIOB TAHHBIX U MaCCHBOB

BrnaneTs: HaBbIKaMu pabOTHI B MHTETPHPOBAHHBIX Cpeax

TIPUMEHCHHUS

MIPOrPaMMUPOBAHUS
3HaTh: OCHOBHBIE IIPUHIIUITEI K METOIOJIOTHIO pa3paboTKU

ITK-1 Crocoben MIPUKIIATHOTO MPOTPAMMHOT0 00eCTIeUeHHsI MEXATPOHHBIX U

MIPOEKTHPOBATH U [TK-1.3 PaspaGarsisact POOOTOTEXHUYECKHUX CUCTEM Ha 0a3e aJrOpUTMHYECKHX SI3BIKOB

KOHCTPYHPOBATh IIPOTPAaMMHUPOBAHHS PA3IMYHOTO YPOBHS

AJIEMEHTEI TPOTPAMMHO® 06ecner{eanu: YMeTh: pemarpb UCCIeI0BaTEeIbCKIE U IPOSKTHBIC 3a1a4H I10

MEXaTPOHHBIX U JUI MEXATPORHDIX MOLYJICH 1 MEXaTPOHHKE C HCIIOJIB30BAHNEM KOMITBIOTEPOB

POOOTOTEXHUUECKHUX cuerem BiageTs: THITOBBIME METOIAMH U CPEIICTBAMH Pa3pabOTKH U

CHUCTEM OTIIaJIKA MUKPOIIPOIIECCOPHBIX CHCTEM, PEaIH3YOIIIX

ANTOPUTMBI YIIPABJICHUS MEXaTPOHHBIX CHCTEM
4 CTPYKTYPA U COAEP)KAHUE JUCIHHUIIJIMHBI
Ounas ¢opma *Kon
Kox HaumeHoBaHHe pa3/e/ioB, TeM M BHI0B padoT Cemecrp Hacwt ;:f:;;;?:;ﬁ:
Jlex Hp JIa6 cp KOMIIETCHIIUH

1.0 | Pazgen 1. O6mue mnogaoxkeHusi. IlporpammupoBanme
MEXaTPOHHBIX MOYJIeli Ha A3BIKAX BHICOKOI'0 YPOBHSI.

1.1 | Tema 1. OOmme cBeneHusa. Pa3BuTHe TEXHUYECKUX OIK-11.3
CpeacTB IPOTrpaMMUPOBAHUS ME€XaTPOHHBIX u 5 2 2 OIK-1 4' 1
pOOOTOTEXHUIECKHUX CHCTEM. '

12 | Tema 2. OO6mue CBEJICHUS 00 00BEKTHO- 5 3 2 OIIK-11.3
OPHUEHTUPOBAHHBIX S3bIKAX IPOrPaMMHUPOBAHUSL. OIIK-14.1

1.3 OIIK-11.3
Jlabopatoprass pabGora Nel. 3makomctBo ¢ C++ 5 4/a 4 OIK-14.1
[IporpammupoBaHue pa3IMdHbIX CTPYKTYP. TK-1.3

14 OIIK-11.3
ﬁ:fgﬁ;g(;pHaﬂ pabdora  Ne2.  IIporpammmpoBaHue 5 4/4 4 OIK-14.1

IK-1.3

2.0 | Pa3nen 2. [IporpaMMupoBanue MeXaTPOHHBIX MOAY.JIei
HA MAIINHHO-3aBHCHMBIX SI3BIKAX.

2.1 | Tema 3. OOwue cBeIEHUA O MAITMHHO-3aBUCUMBIX A3bIKAX OIIK-11.3

5 4/4 4
MIpOrpaMMHpOBaHus. 3HAKOMCTBO ¢ Assembler OIlK-14.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Ounas ¢opma *Kon
Kon HaunmeHoBanue pa3ae/ios, TeM M BUAOB padoT Cemect Hacwt ;:f:;:;‘:sﬁz
P Jlex Hp J1a6 cp KOMIIETEHIIUH
I1K-1.3
2.2 OIIK-11.3
JlabopaTopnas pabota Ne3. 3nakomctro ¢ [IO MPLab 5 4/4 4 OIlK-14.1
I1K-1.3
2.3 OIIK-11.3
Tema 4. Apxurextypa MmukpokoHTpoiuiepa PIC Micro 5 4 4/4 4 OIlK-14.1
IK-1.3
24 JlabopaTtoprass pabora Ne4. CocTaBieHHE IPOTPaMMEI 5 6/4 4 83?:11?
YIpaBJIeHUS CBETOPOPOM TK-1 3'
2.5 OIlK-11.3
Tema 5. Peructpsi mporieccopa PIC Micro 5 4 4/4 4 OIlK-14.1
MK-1.3
2.6 JlaGopatopHast pabora Ne5. CocraBiieHHE IPOrpaMMBbI 5 8/4 4 8g§:ﬂi
00paboTkK MHGOPMALIUH C JaTYUKOB K-1 3'
2.7 JlabopaTtopnass pabora Ne6. CocTaBieHHE IPOTPaMMEI 5 8/4 4 835:11?
00paboTKK ynpaBieHHs ABUTATEIIEM K-1 3'
OIIK-11.3
dopma IpOMEKYTOUHOH aTTeCTAI[IH — SK3aMEH 5 36 OIlK-14.1
MK-1.3
Htoro gacos (0e3 yuéTra 4acoB Ha MPOMEKYTOUHYIO 17 | 1712 | 3424 | 40
aTTECTAaINIO)

S ®OHJ OHEHOYHbIX CPEACTB JJIA ITPOBEJIEHUWA

ATTECTALIMHM OBYYAIOIUXCS MO JUCHMUIIINHE

TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITIPOMEKYTOYHOM

@DOHJI OLEHOYHBIX CPEACTB U1 IPOBEIEHUSA TEKYLIEro KOHTPOJS YCIEBAEMOCTH U IPOMEXYTOUYHOM
aTTecTallMy N0 JUCHUILIMHE 0(opMIIeH B BHJE npuiokeHus Ne 1 k paboueii nmporpamMmme TUCLHUILIMHBI M pa3MelleH B
JIEKTPOHHOH HMH(OPMAMOHHO-00pa30BaTeNIbHON cpefe YHHMBEpCHUTETa, JOCTYMHOW OO0ydarolmeMmycs depe3 €ero

JIMYHBIA KaOMHET

6 YHEBHO-METOANYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHE

JUCHMUIIIAHBI

6.1 YueOHas auTeparypa

6.1.1 OcHoBHas JIUTEpPATYpa

Kon-Bo 3Kk3.
bubnunorpaduueckoe onucanue B OubnoTeke/
OHJIAlH
Cwmonennes, Muxann FOpreBud [IporpaMMupoBanue Ha si3b1ke AccemOmepa uis
6.11.1 32/64-pa3psaHbIX MUKPOTIPOIecCOpoB cemelicTBa 80x86 yue6. mocobue B 3 . : 93
R yueb. mocobue B 3 u. / M. FO. Cmorseniies ; @enep. areHTCTBO XK.-1I. TPAHCIL.,
WpkyT. roc. yH-T mmyTeit coobur.. Mpkytck : UpI ' VIIC, 2009. - 191c.
Ceprees, A. U. [IporpamMmmupoBaHne KOHTPOJUIEPOB CUCTEM aBTOMATH3ALNH :
yuebHoe nocobue / A. 1. Ceprees, A. M. Uepnoycona, A. C. Pycses. OpeHOypr :
6.1.1.2 OpenOyprckuii rocy1apcTBeHHbIH yHUBEpeuTeT, 2017. - 126¢. - Tekct: Omnnaitn
anexTponHbiif. - URL: https://biblioclub.ru/index.php?page=book&id=481806 (nara
obpamenus: 24.04.2024)
6.1.2 JlonoJHATEIbHAS JUTEPATYPA
Kon-Bo 3x3.
bubnunorpaduueckoe onucanue B Ombmmoreke/
OHJIANH
T'opman, I1. M. THCTpyMEHTH! IPOTrpaMMUPOBAHHS TPOMBIIIIIIEHHBIX
koHTposutepoB. CoDeSys : yaebnoe mocobue / I1. M. T'opman, I1. A. Ky3nemnos.
6.1.2.1 Kpacnosipck : Cubl'Y um. akagemuka M. @. Pemmretnéna, 2019. - 94c¢. - Tekcr: Omnnaitn
anekTpoHHbId. - URL: https://e.lanbook.com/book/147515 (nara oGpameHust:
24.04.2024)
6.1.2.2 [Mumos, O. B. DneMeHTH cHCTEM aBTOMATH3AIMH: KOHTPOJUIEPHI, OTIepaTOpHBIE Omnutaitn




MaHEJIH, MOJIYJIN yIaJeHHOTo AocTymna : mpakTukym / O. B. [1Iumos. Mocksa,
Bepnun : Qupexr-Meauna, 2015. - 185c¢. - Tekct: anekrponusrii. - URL:
https://biblioclub.ru/index.php?page=book&id=364065 (nara obparieHus:

24.04.2024)
6.1.3 YueOHO-MeTOAMYECKHE PAa3PA0OTKH (B T. Y. VI CAMOCTOATEIbHOI pa0doThl 00y4aIOIINXCH)
Komn-Bo 3k3.
Bubmmorpaduueckoe onrcanue B Oubnmoteke/
OHJIAWH
Amntomikug, C.b. Metoauueckue yka3zaHus o u3ydeHuro gucuuiuiniel 51.0.31
[IporpamMmmupoBaHHe MEXaTPOHHBIX MOJYJIEH 110 HANPABJICHUIO ITOTOTOBKH
6.1.3.1 15.03.06 MexarpoHuka u poOOTOTEeXHHUKA, MeXaTpOHHbIE CUCTEMBI Ha TPaHCIOpTe / Oruaiin
R C.b. Arromxkun; UpI' VIIC. — Upkytck : UpI'YIIC, 2023. — 13 c. - TekcT:
anekTpoHHbIHA. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_49435 1484 2024 1 signed.pdf
6.2 Pecypchbl nH(pOpMaIMOHHO-TEJIeKOMMYHHKAINOHHOI ceTn « UHTepHET»
6.2.1 OeKkTpoHHO-O0MbIMoTE Has cucTeMa «Y HUBEpCUTETCKast OnbianoTeka oHainy, https://biblioclub.ru/
6.2.2 OnexTpoHHO-OnONMHoTeyHas cucrema «M3mgarensctBo Jlaney, https://e.lanbook.com/
6.3 IIporpammHoe obecriedenne U HH(PpOPMALMOHHBIE CIIPABOYHbIE CHCTEMBI
6.3.1 bazoBoe nporpamMmMHoe o0ecrieyeHue
6311 Microsoft Windows Professional 10, rocymapctBenHblii KoHTpakT oT 20.07.2021  Ne
T 0334100010021000013-01
6.3.12 g/iicrosoft Office Russian 2010, rocynapctBennsiit koHTpakT ot 20.07.2021 Ne 0334100010021000013 -
FoxitReader, cBOOOTHO pactpocTpaHsieMoe MPOTPaMMHOE obecrnieueHne http://free-
6.3.1.3 . .
software.com.ua/pdf-viewer/foxit-reader/
Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHsieMoe TporpaMMHOe — oOecreducHue
6.3.14 i :
https://get.adobe.com/ru/reader/enterprise/
SAunexc. bpayszep. IlpukinanHoe mnporpammuoe oOecrieueHne oOmero HasHaueHus, OducHble
6.3.1.5 MIPWIOKEHUS, JINLIEH3US — CBOOOJIHO paclpoCTpaHsIeMoe MporpaMmmMHoe obecrieuenre o Jumnen3un BSD
License
6.3.2 CnenuaJan3upoBaHHOE NPOrPaMMHoOe o0ecrieyeHne
6321 STEP 7 Software, FluidSIM — B cocraBe yueOHO-nmabGoparopHoro crenia «[IHEBMOAaBTOMATHKA
o OecrraTHO
Cpena mporpammupoBanuss CODESYS B cocraBe KoMILIEKTa OOOPYIOBAaHHUS ISl TPOBEACHUS
6.3.2.2 nmabopatopubeix padot Ha IIJIK OBEH (IIJIK100, TIJIK150, ITJIK154) ycraHOBICHHOTO Ha y4eOHOM
crenzie «PoOOThI-MaHHUITYIATOPE) OECIUIATHO.
6.3.3 UHdopmanuoHHbIE CIPABOYHbIE CHCTEMbI
6.3.3.1 ‘ He npexycmoTpenst
6.4 IlpaBoBble © HOPMATHBHBIE JOKYMEHTbI
6.4.1 ‘ He npenycMoTpeHsr

7 OMACAHUE MATEPHAJILHO-TEXHUYECKOI BA3BI,
HEOBXOJAUMOIi )11 OCYIECTBJEHHUSI YYEBHOI'O IPOLIECCA
MO JUCHUILIMHE

Kopnyca A, b, B, I', /I, E UpI'YIIC naxonstcs no aapecy r. UpkyTck, yi. UepHbieBckoro, a. 15;
xopnyc JI UpI'YIIC waxomutcs — no aapecy r. Upkytck, ya. JlepmonTosa, 1.80

VYuebnast ayauropus J[-408*(408-1) KommbrotepHblii Ki1acc — «MOIETUPOBAHHE TEXHUUECKHX CUCTEM
YIpaBIeHUS» I IPOBEACHUS MPAKTHUECKUX 3aHATHH, JJaOOpaTOpHBIX paboT, TPyNIOBIX U
WHJIUBHUyaJIbHBIX KOHCYJBTalUi, KypcOBOTO ITPOEKTUPOBAHUS (BBITIOJIHEHUS] KYPCOBBIX padoT), TEKYIIETo
KOHTPOJISI U IPOMEKYTOYHOM arrectanni. OcHOBHOE 00opynoBaHue: Crienuaan3upoBaHHas MeOelb,
KOMITBIOTEPHI C TIOIKIIOUeHNEM K ceTh VIHTepHeT, 00eceyrBaroIine JOCTYI B 3JIEKTPOHHYO
nH(popMannoHHO-00pa3oBaTenbuyo cpeay Upl YIIC. MynsTuMe 1ManpoeKkTop, SKpaH, HOyTOyK
IepeHOCHOH. [t mpoBeieHus 3aHATHH HMEIOTCS YIeOHO-HaTIIAIHbIe TocoOus (TIpe3eHTaIiH, TUIAKaTHI).

VYuebnast aynuropus J[-411 st nmpoBeieHNs ICKIIMOHHBIX U IIPAKTHYECKHUX 3aHATHH, TaO0OPaTOPHBIX padoT,
TPYIIOBBIX U HHIMBUIYAIBHBIX KOHCYJIbTAlUH, KypCOBOTO NPOEKTUPOBAHUS (BBITIOIHEHHUS KYPCOBBIX
paboT), TeKyIIero KOHTPOJIS U MPOMEXYTOUHOH arrecTanun. OCHOBHOE 000pyI0BaHHUE:
Crenani3upoBaHHas MeOellb, IIePCOHATIBHBIE KOMITBIOTEPHI. MyIIbTUMEIHAIPOSKTOP TIEPEHOCHOM, SKpaH,
HOYTOYK MepeHOCHOM. )1 TpoBeieHus 3aHATHH UMEIOTCS Y4eOHO-HAr s IHbIe TocoOus (TIpe3eHTaIlnH,
TJTaKaThI).

Jlaboparopus [1-409 «MexaTpoHHKay» 1JIsl TPOBENICHNS JICKIIMOHHBIX U MIPAKTHYECKUX 3aHATHH,
71a00paTOPHBIX PadOT, TPYIIIOBBIX ¥ MHIMBHIYAIBHBIX KOHCYJIBTALlUH, KypCOBOTO ITPOCKTUPOBAHHS
(BBIIOJTHEHUS KYPCOBBIX paboT), TEKYIIEro KOHTPOJIS M MPOMEXKYTOUHOH aTTectarini OCHOBHOE
00opyI0BaHKE: CIICIINATU3UPOBAHHAS MeOeNb, MyIbTUMEINATIPOEKTOP (TIEPEHOCHOH), 3KpaH (IIEpEeHOCHOI),
HOYTOYK (TIepeHOCHOM). JIJIsl MpOBEACHUS 3aHATUIH UMEIOTCST y4eOHO-HATIIAAHBIE TOCOOHS (TTPEe3eHTALNH,




mwrakatel), 3D ckanep Range Vision 3D mpuntep Picaso Designer; Kommpeccop; IIpomsIneHHbIH poO6OT
"FESTO DIDACTIC"; YueOublit ctenn «PoOOTEI-MaHUITYISTOPEDY; YueOHO-1a00paTOpHbI CTEH
"ITneBMoaBTOMaTHKA"; ¥Y4eOHO-1a00paTOpHOE 000PYJOBAaHHE 110 N3YYEHUIO MUKPOIIPOLIECCOPHBIX CUCTEM
yIpaBJIeHUs 3JIEKTPONPUBOAOB

[TomemeHns 7151 CaMOCTOATENBEHONW PaOOTHI 00YUAIOIINXCST OCHAIIEHB KOMITBIOTEPHOW TEXHUKOM,
MTOIKITFOYEHHOHN K HH()OPMAIIOHHO-TEJICKOMMYHHKAIIMOHHOK ceTn «VHTepHeT», 1 00ecnedeHb! JOCTYIIOM B
3JIEKTPOHHYIO HH(POpMAIMOHHO-00pa3oBaTenbHyto cpeay Upl'YIIC. TlomenieHus A caMOCTOSTEIbHOM
paboThl 00yUarOLIMXCSL:

— YUTAJbHBIC 3aJIBL;

— y4eOHbIC 3abl BRIYUCTUTEIbHOM Texauku A-401, A-509, A-513, A-516, 1-501, 1-503, JI-505, 1-507;

— MOMEIIEHHS JUIA XpaHeHUsI M TPO(QUIIAaKTHIECKOT0 00CTy )KUBaHUs yueOHOro obopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JJIAA OB YYAIOIIUXCA
11O OCBOEHMIO TN CHUIIJIMHBI

Bun yue6HO#M
JIEATEIILHOCTH

Opraanzanus yaeOHOH IesSITeTbHOCTH 00yJaromerocs

Jlexkmus

Jlekums (ot nmatuHCKOrO «lection» — YTeHHE) — BHUJI ayAUTOPHBIX Y4YeOHBIX 3aHSTHIL.
Jlexnus: 3aKkiafbpIBacT OCHOBBI HAYYHBIX 3HAHUI B CUCTEMAaTH3UPOBAHHOM, IOCIECIOBATECIILHOM,
0000meHHON (opMe; pacKpBIBACT COCTOSIHUE W IEPCICKTHBBI PAa3BHTHS COOTBETCTBYIOMICH
o0ylacTi HayKH W TEXHUKH; KOHICHTPUPYET BHHUMaHHE OOYdYaromIMXcs Ha HanOoJiee CIIOXKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIUPYET IT03HABATEIbHYIO aKTHBHOCTH 00YJaIOIINXCS.

Bo BpeMs NEKIMOHHBIX 3aHATHH OOYJarOUIMHCS IOMKEH YMETh CKOHLEHTPHPOBATh
BHUMaHHE Ha HM3Y4aeMbIX HpOOJIEMax W BKIIOYNTH B pabOTy Bce BUABI MAMSTH: CIOBECHYIO,
00pa3HyI0 1 MOTOPHO-JBHUIaTENIbHYI0. J[JI 3TOro Bech Marepual, u3JaracMblii IIPEenoaaBaTeseM,
oOyuaromeMycs HEOOXOAUMO KOHCIEKTHpoBaTh. Ha momsAX KOHCHEKTa ClelyeT HOoMedaTh
BOIIPOCHI, BBIICIICHHbIE OOYyYalOIMMCSl JUIi KOHCYJbTALMM C IperojaBaresieM. BbIBOJbI,
MOJNyYeHHbIe B BHJE (DOPMYJN, PEKOMEHIYyeTCs B KOHCIIEKTE IOJYEPKHBATh WIH OOBOAUTH
paMKoi, 4yTOOBI JTydIlle 3allOMUHAIKCE. [101€3H0 cOCTaBUTh KPAaTKHUil CIIPaBOUHHUK, COIEPIKAILU
OIpe/ieIeHUs] BAXKHEHUIINX MOHATHH JieKiuu. K KaxoMy 3aHATHIO clienyeT pa3o0paTh Marepuai
npeasiaymieit nexuuu. Y3ydas martepuan mo y4eOHHMKY WM KOHCIIEKTY JIEKIMH, ClexyeT
HNEPEXOAUTH K CIEAYIOMIEMY BOIPOCY TOJIBKO B TOM CIIydae, KOIrJa XOpOIIO YCBOEH NPEAbLAYIINI
BOIIpOC. Psii BOIPOCOB AMCIMIUIMHBI MOXET OBITh BBIHECEH Ha CaMOCTOSITENBHOE H3YyYCHHE.
Takoe 3agaHue TpeOyeT OIEPaTUBHOTO BHINMOJHEHUS. B KOHCHEKTe JNEeKIHMi HEO0O0XOIMMO
OCTaBHTb MECTO JUIS OCBEIIEHHs YHOMSHYTHIX BoIpocoB. OOGO3HAauMTH BONIPOCH], TEPMHHBI,
MaTepuan, KOTOPBIA BBI3BIBAET TPYAHOCTH, IOMETHTh U TIONBITATbCA HANTH OTBET B
pekoMeHayeMoi nuTeparype. Eciiu caMocTosITeNIbHO HE ynaeTcsl pa3o0paTbesi B MaTepuane, TO
HEoOX0AMMO C(OpMyIHPOBaTH BOIPOC M 3aJaTh IPENOAABATENl0 Ha KOHCYNbTAL[MU, HA
[IPAKTUYECKOM 3aHATUU

IIpakTuueckoe
3aHATHC

[IpakTHyeckoe 3aHATHE — BUA ayAUTOPHBIX YUCOHBIX 3aHATHH, IleJIeHanpaBlieHHas Gopma
OpraHM3any y4eOHOro mpolecca, Py peal3alui KOTOpOoH 00ydaromuecs 10 3aJaHuio U 10/
PYKOBOJCTBOM IPEMNOAABATENS BBINOIHAIOT IMpakTHdeckue 3amaHus. [IpakThdeckue 3amaHus
HalpaBleHbl Ha YIIyOJeHHE HAayYHO-TEOPETHUECKHMX 3HAHMHM M OBJIAJICHHE OIpEICICHHBIMU
METOAaMHU paboTHl, B MpoIlecce KOTOPHIX BHIPAOATHIBAIOTCS YMEHUS M HABBIKU BBITIOTHEHUS TE€X
WM HMHBIX yueOHBIX JEeWCTBHMH B JnaHHOW cdepe Hayku. [IpakTHueckue 3aHATHS Pa3BHBAIOT
HayYHOE MBIIUIEHHE U pedb, MO3BOJSAIOT NMPOBEPUTH 3HAHUSA OOYYAIOUIMXCS, BBICTYMAIOT Kak
CpeICTBa ONepaTHUBHOIN 0OpaTHOMN CBSA3M; IEb MPAKTUYECKUX 3aHSATHH — YIITyONaTh, paclIupsTh,
JIeTAIN3UPOBATh 3HAHMS, IOJYyYCHHBIC Ha JIEKIUH, B 0000meHHON ¢opme M comelcTBOBaTh
BBIPa0OTKE HaBBIKOB NPO(ECCHOHATBLHOM JeATeNbHOCTH.

Ha mpakThueckux 3aHATHSAX TOAPOOHO pPaccMaTPHBAIOTCS OCHOBHBIE — BOIIPOCHI
JUCUUIUIMHBI, pa30uparoTcss OCHOBHBIE THMNBI 3amad. K KakIOMy NPakTHYeCKOMY 3aHITHIO
ClefyeT 3apaHee CAMOCTOSITEIbHO BBINOJHUTH JOMAIlHEE 3aJaHHe U BBIYYUTH JICKIUOHHBIN
Mmarepual K cieayroniei teme. CucTeMaTHYecKoe BBIITOJTHEHUE JIOMAITHUX 3aJlaHui 00s13aTelIbHO
U SIBJIICTCSI BAXKHBIM (PaKTOPOM, CLIOCOOCTBYIOIINM YCHENTHOMY YCBOSHHIO JUCIIUTUINHBI

JlabopaTopras
pabota

OCHOBHOW IIeNbI0  J1Ta0OPaTOpHBIX pabOT SIBISIETCS TEOpeTHYECKoe O0O0OCHOBaHME,
HalIIHOE W/WIINM  OKCIEPUMEHTAIbHOE TOJTBEPXK/ICHHE W/WIIM IIPOBEpPKa CYIIECTBEHHBIX
TEOPETHYECKNX I0JI0XKEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHaju3 CYLIECTBYIOIINX METOAUK U
METOJIOB MX peanu3auud H T.1. OHM 3aHUMAIOT NPEHMYLIECTBEHHOE MECTO IIPU HW3y4YECHUH
JUCHUIUIMH 0043aTeNbHOM YacTH M YacTH, (OPMHPYEMOH YYacTHHKAMH OOpa30BaTEIHHBIX
oTHOIIeHni broka 1.

Hcxons 3 nienu, cosepxanueM J1abopaTOPHBIX pabOT MOTYT OBITh:

- SKCIIEPUMEHTANIbHAS IPOBEpKa POPMYJI, METOJMK PacieTa;

- TIPOBEJCHHWE HATYpHBIX M3MEPEHHH CBOHCTB, pabOUYMX MapaMeTpoB, PEKHMOB PabOTHI
MIPY ITOMOIITH JIAOOPATOPHOTO 00OPYAOBAHMS /UM CTEHJIOB M MAKETOB;

- 03HAKOMJICHHUE, aHAJIN3 ¥ TEOPETHYECKUE BHIKJIA/IKU 110 YCTPOMCTBY, IPUHINIY JEHCTBUS




n crmocobamM  oOCTy)XWBaHUS — almaparoB, JeTalieil MallnH, MEXaHHU3MOB, IIPOIECCOB,
MPOTEKAIOIUX B HUX MPHU 3TOM U T.1.;

- HamsAaHas rpaduyeckas MHTEPIIPETAIMs YEPTEkKEH, CXeM, 00BEMHBIX MOBEPXHOCTEH U
T.JI., BOCIIPOHM3BOIMMBIX C MTOMOIIBIO CICIAATU3UPOBAHHOTO POTPAMMHOT0O 00CCIICUCHUS;

- UMUTAIIMOHHOE MOJEIHMPOBAHHE MPOIIECCOB, MPOTEKAIOIIUX B CIOXKHBIX XUMHUYECKHX,
(hU3MYECKUX, MEXaHHUCCKUX, TCKTPUUCCKUX U TP. 00BEKTAX;

- HaDBITHOE IIPEACTaBICHHE O padoTe NepcoHaNia KOHKPETHOW OpraHM3alufl N
noapazneneHnst OAO «PXK/» mocpencTBOM MOIENUPOBAHIS IITATHRIX M BHEIITATHBIX CHTYaIni
B BUPTYaJbHBIX CIIENHANIN3NPOBaHHBIX APM (aBTOMaTH3MPOBAaHHBIX PabOYNX MECT);

- YCTAaHOBJICHWE W TOATBEPKICHHUE 3aKOHOMEPHOCTEH (ITyTeM CpaBHEHUS IPOBEIACHHOTO
SKCIIEPUMEHTA M PACCUYNTAHHBIX 3HAYCHUHN) U T.11.;

- O3HAKOMJICHHWE C METOJHMKAaMHU TPOBEICHUS SKCIIEPHUMEHTOB, HATJISIHBIM YCTPOHCTBOM
CTEH/I-MaKeTOB U TIp.;

- YCTAaHOBJIEHUE CBOWCTB BEUIECTB, UX KAUECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHUK;

- aHaJIM3 Pa3NIMYHbIX XapaKTEPUCTUK MIPOLIECCOB, B TOM YHUCIIE MMPOU3BOJICTBEHHBIX U MHBIX
MPOLIECCOB;

- pacueT MmapaMeTpOB Pa3IUYHBIX SIBJICHHH U MPOLIECCOB, CMOJACIHPOBATH KOTOPHIE HE
BO3MOJKHO B pEalIbHBIX YCIOBHAX (HAIPUMED, YPE3BBIYAHHBIC CUTYAIIUH U TIP.);

- HaOIIOZICHNe pa3BUTHS SABJICHHUM, IIPOLIECCOB H IIP.

JoryckaeTcss MHOE colepKaHue JTa0OpaTOpHBIX PadoT, eCi 3TO OyIeT crocoOCTBOBATH
peanu3anuy Henei u 3a1a4 TUCIUIUTHHBL U (POPMHUPOBAHUIO COOTBETCTBYIOIINX KOMITETCHITHA.

ITo xapakTepy BBHIIONHAEMBIX Ta0OPATOPHBIX pabOT BO3ZMOKHBI:

- O3HAaKOMHTENbHBIE pabOTBI, WCHOJB3yeMBIE U1  3aKpEeIUICHHS  H3YYECHHOTO
TEOPETUIECKOTO MaTepUalbl;

- AHAJIUTUYCCKHUC pa60T1)1, I/ICHOJ'H)?;yeMLIe JJIs nonyqumI HOBOf/II I/IH(l)OpMaHI/II/I Ha OCHOBC
(hopMaIM30BaHHBIX METOJIOB;

- TBOpYECKHWE pabOThl, OPUCHTHPOBAHHBIE HAa CAMOCTOSTEIBbHBIM BHIOOP MOAXOIOB
pelIeHus 3a1ad.

[Mpexxae, yeM NPUCTYNHUTh K JaOOPATOPHBIM 3aHATHAM, OOYYArOIIUMCS HEO0OXOIUMO
MOBTOPUTH TEOPETHUYCCKUI MaTepural 1mo TeMe padotel. Kaxxnas mabopaTopHas paboTa ocHalleHa
METOAMYCCKIMH YKa3aHUSAMH, pa3pad0TaHHBIMU NPENOJaBaTeISIMI, BETYIITUMH JUCIUTUTHHY

CaMocTosTeNnbHas
pabota

O6yuenne mno  aucrumiumHe  «IlIporpaMMupoBaHHMEe  MEXaTpPOHHBIX  MOIyJeil»
peyCMaTpUBAaeT aKTUBHYI) CaMOCTOSTENIbHYI0 paboTy oOydaroiierocs. B pasmene 4 paboueit
IpoTrpaMMBbl, KOTOPBIH Ha3bBaeTcs «CTpyKTypa U COAEp)KaHHE IUCIUIIIMHBD), BCE Yachl
CaMOCTOSATENIbHOM PabOThl PaCHUCAHbl MO0 TEMaM M BOMPOCaM, a TaKKe yKa3zaHa HeoO0XOoauMast
yueOHast tuTeparypa: o0yJaronuiics u3ydyaeT yueOHbIi MaTepual, pa3dupaeT IpUMEpPhI U pelaet
Pa3HOYPOBHEBBIC 3a/1a4d B paMKaxX BBIMOJHEHUS Kak OOIIMX JOMAIIHUX 3aJaHui, TaKk u
UHIUBHIYAIbHBIX JoMamHux 3aganuil (M3) u apyrux BujaoB paboT, MpeayCMOTPEHHBIX
paboueii mporpaMMol JWUCHUIUTUHBEL. [IpU BBIMOJHEHUH JOMAIIHUX 33JaHuil 00yd4aromeMycs
clielyeT OOpaTHThCS K 3aja4aM, PEIICHHbIM HA MPEABIIYIIMX MPAKTHISCKUX 3aHSATHUSIX,
pELICHHBIM JOMAIIHUM paboTam, a Takke K IpUMepaM, NMPHUBOJUMBIM JiekTopoM. Ecim atoro
6yz[eT HEAOCTAaTOYHO [JIs1 BBIIIOJIHCHUA Bcel pa6OTBI MOKHO OOIIOJIHUTEIBHO BOCIIOJIB30BATHCA
y4eOHBIMH TOCOOUSIMH, TPUBEIEHHBIME B pasfaeine 6.1 «YuebHas nuteparypay». Eciau, HecMOTps
Ha I/I3y‘IeHHLII>'I Matepuall, 3aJaHUC BBINIOJHUTL HE YyAacTCd, TO B 00s13aTEILHOM TMopAaKe
HeO6XOI[I/IMO MOCETUTH KOHCYJIbTAlIUIO MPETIoJaBaTelisd, BEAYIIETO MPAKTUYCCKUC 3aHATHA, W/uan
KOHCYJIBTAIIMIO JIEKTOPA.

Jomamiaue 3aiaHus, WHIWBHIyalbHble J[OMAIIIHUE 3aJaHus © Jpyrue paboThl,
NpelyCMOTPEHHbIE  pabovell  MporpaMMoil  TUCHUIUIMHBL  JOJDKHBI ~ OBITH  BBIITOJHEHBI
00ydJarouMcs B YCTaHOBJICHHBIC IMPENOaBaTe]IeM CPOKA B COOTBETCTBUU C TPEOOBAHHSIMH K
oopMIIeHHIO TEKCTOBOW M TpadUuecKoil JOKYMEHTAIUH, CPOPMYIHPOBaHHBIM B [lo/I0XKEeHUH
«TpeboBanust K 0DOPMIICHHIO TEKCTOBOM 1 Ipadriueckoi JoKkyMeHTalui. HopMOKOHTPOIIbY

Komrmieke yueOHO-METOMYECKUX MaTepralioB 10 BCEM BUAaM y4eOHOH NesTeIbHOCTH, NMPEAYCMOTPEHHBIM paboueii
MIPOrpaMMOil TUCIUITIIMHBI (MOAYJIS), Pa3MEIleH B AJIEKTPOHHON MH(OpMaMoHHO-00pa3oBarensHol cpene Upl VIIC,
JIOCTYITHO 00yyaromeMycst 4epe3 ero JINYHbINH KaOHMHET




IIpuio:xkenne Ne 1 k paGoueid nporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  OOEeCreueHusi CHUCTEeMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YarolUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMHU JJIsl OLIEHWBAaHUS KauyecTBa OCBOCHHUS 00pa30BaTeIbHOW MPOrpaMMbl U YpPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— of0ecrieueHHWE  COOTBETCTBHMSI ~ pE3yJbTaTOB  OOydeHHMs]  3ajadaMm  Oynyiei
npo(heCcCHOHANTLHOM JCSITETLHOCTA Yepe3 COBEPIICHCTBOBAHHWE TPATUIIMOHHBIX M BHEIPCHHUE
MHHOBAIIMOHHBIX METO0B 00y4YeHHsI B 00pa30BaTeIbHbBIN MpoIlece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/JI OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KIFOUEBBIX MPHUHIIMIIOB OIICHUBAHUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa3oBaTelIbHONM IpOrpamMmbl; JaeT oOllee IpeACTaBICHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKHH YpOBEHb OCBOCHHS, MAaKCUMAJIbHO BO3MOXHAsl BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEMOJIHOW  ONpPENENIEHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMATHUBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

Jucuumnuna «[IporpaMmmupoBaHue MEXaTPOHHBIX MOJYJE» y4acTBYeT B OPMUPOBAHUU
KOMIIETEHLIH:

OIIK-11. Criocoben pa3pabarbiBaTh U MPUMEHSIThH AITOPUTMBI U COBPEMEHHBIE ITU(PPOBHIE
MpOrpaMMHBIE METOJIbl PACYETOB U MPOCKTUPOBAHUSL OTACIBbHBIX YCTPOHMCTB M MOACHUCTEM
MEXaTPOHHBIX U POOOTOTEXHUYECKHX CHUCTEM C HCIOJIb30BAHWEM CTaHIAPTHBIX HCIIOJHUTEIbHBIX
U YIPABJISIIOUIUX YCTPOMCTB, CPEJICTB ABTOMATUKU, U3MEPUTEIILHON U BBIYUCIUTEIILHOW TEXHUKH B
COOTBETCTBUHU C TEXHUYECKUM 3aJjaHHeM, pa3pabaThiBaTh HU(PPOBBIE AJTOPUTMBI U IMPOrPAMMBI
yIpaBIeHUS POOOTOTEXHUYECKHX CUCTEM

OIIK-14. CnocobGeHn pa3pabaTplBaTh alTOPUTMBI M KOMIIBIOTEPHBIC IPOTPAMMBEI,
MPUTOJHBIC JIJISl TPAKTUYECKOTO TPUMEHEHUS

IIK-1. CrmocobGeH mnpoeKTUpOBaTb M KOHCTPYUPOBATh JIIEMEHThl MEXaTPOHHBIX U
POOOTOTEXHUUECKUX CUCTEM

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONPHATHIA o4Has popma o0yueHust
Haumenosanue Kon
HanMeHoBaHME OLIEHOYHOTO
Ne KOHTPOJILHO OOBEKT KOHTPOJIA HHARKATOpA cpexncraa (popma
OLIEHOYHOTO JIOCTHKEHUS *
MPOBEACHUA*)
MEpONPHUATHS KOMITCTEHIIHU
5 cemecTp
10 Paznen 1. O0mme moJioxkenus. IlporpamMupoBaHne MeXaTPOHHBIX MOAyJell HAa fI3bIKAX BBICOKOIO
YPOBHSI
Tema 1. O6mme cBenenus. Passurne
11 Texyrmmmii TEXHUYECKUX CPEICTB OIIK-11.3 KOHCIEKT (IHCHMEHHO)
KOHTPOJIb MPOTPaMMHUPOBAHHS MEXaTPOHHBIX OIlK-14.1
1 pOOOTOTEXHUUECKHUX CHCTEM.
12 Texymuuit Zgrjkiﬁg)—i;l;l:;ﬁ;ﬂ:;;ﬂﬂgg OIIK-11.3 KoncrmekT (MchrMeHHO)
' KOHTPOJIb OIlK-14.1
S3bIKax MPOTPaMMHPOBAHHSI.
JlabopaTopnas pabota
Texymuit g;gsg;z:g:iﬂgifom Nel. OIIK-11.3 (MMCbMEHHO/YCTHO)
13 KOHTPOJIb [IporpamMmmupoBaHue pa3zIMyHbIX OIIK-14.1 B pawax TTIT**:
CTpyKTYp IK-1.3 JlabopaTopHnas paboTa
) (TIMCEMEHHO/YCTHO)
JlabopaTopnas pabora
. OIIK-11.3 (MMcbMEHHO/YCTHO)
Lo Tewuwt o Mooouspdore 2 NI B e
p porp p IK-1.3 JlabopaTopHnas paboTa
(TIMCEMEHHO/YCTHO)
2.0 Paznes 2. [IporpaMMupoBaHue MeXaTPOHHBIX MOJIYJIell HA MAIIMHHO-3aBHCHMBIX SI3bIKAaX
Texymmii Ezﬁiiﬁggifc;f;i:igﬂmiax OIK-11.3 Konenext (mackmenno)
2.1 KOHTPOJIb MIPOTPaMMHPOBAHHSL. 3HAKOMCTBO C OIIK-14.1 B pawax [TIT**:
‘ IK-1.3 KoncmekT (micsMeHHO)
Assembler
JlabopaTopHast paboTa
N OIlK-11.3 (TIMCEMEHHO/YCTHO)
o | Toowd eSS Ol | B e
p IK-1.3 Jlaboparopnas pabota
(MMCHMEHHO/YCTHO)
Texymuit Tema 4. ApxurexTypa OIIK-11.3 KoHcnekT (micsMeHHO)
23 KOHTPOJb MI/IKPOK.OHTPOJ'IJ'Iepa PIC Micro OIK-14.1 B pamax ITIT**;
IK-1.3 KoHcnekT (micbMeHHO)
JlabopaTopHast paboTa
Texymuit JlabopatopHas padora Ne4. OIIK-11.3 (McbMEHHO/yCTHO)
24 KOHTPOITH CocraBieHue NporpaMMsl OIIK-14.1 B pamxkax TTIT**:
YIIpaBJIEHUs CBETOPOPOM IK-1.3 JlabopaTopHast paboTa
(TIMCEMEHHO/YCTHO)




Texyuuit Tema 5. Peructps nporeccopa PIC OIIK-11.3 KoHcrekT (ImicsMeHHO)
2.5 KOHTPOITH Micro ’ OIlK-14.1 B pamkax TTIT**:
I1K-1.3 KoHcnekT (micbMeHHO)
o JlabopaTopnas paboTa
Texymmit giggggﬁgg;:inggzigj' OIIK-11.3 (IMCbMEHHO/yCTHO)
2.6 KOHTPOITh 0GpaBoTKH HHOPMALH ¢ OIlK-14.1 B pamxax TTIT**:
IK-1.3 JlaGoparopHas pabota
JaTINKOB
(TTHCBMEHHO/YCTHO)
JlabopaTopHast paboTa
Texymwit JlabopatopHast pabota Ne6. OIIK-11.3 (MMCHMEHHO/YCTHO)
2.7 KOHTPOJTD CocraBneHune mporpaMmbl OIIK-14.1 B pamkax ITIT**:
00pabOTKU yIpaBJIeHUs JBUraTEIEM IK-1.3 JlaGoparopHas pabota
(TTHCBMEHHO/YCTHO)
TIpoMeKyTOUHas OIIK-11.3 Ok3ameH (cobecenoBaHue)
aTTecTanus OIlK-14.1 DK3aMEH - TECTHPOBaHHUE
IIK-1.3 (KOMIBIOTEPHBIE TEXHOJIOTUH)

*®opMa MPOBEICHUS KOHTPOJIBbHO-OIIEHOYHOTO MEPOIIPHUATHS: YCTHO, MUCbMEHHO, KOMITBIOTEPHBIC
TEXHOJIOTHH.
**[1I1 — mpakTHYeCKas MOArOTOBKA
Onucanue noka3arejeid U KPpUTePUEB OIEHUBAHUS KOMIIETEHIIUH.
Onucanue MKAaJ OeHUBAHNUS

KonTponp kadecTBa OCBOGHHMS JUCHUIUIMHBI BKJIIOYaeT B ce0s TEKyIIMH KOHTPOIb
YCIIEBAEMOCTH UM IPOMEXKYTOYHYIO aTTeCTallM0. TEeKyluMH KOHTPOJIb YCIEBAEMOCTH H
MIPOMEXKYTOUHAsI aTTeCTalusl OOy4aroMIMXCs MPOBOJSTCS B LEISIX YCTAaHOBIEHHUS COOTBETCTBUS
JNOCTIDKEHUH  OOydalomMXcsi IMO3TAamHBIM — TpeOOBaHHMAM 0Opa30BaTENbHOW TMPOTPAMMBI K
pe3ynbTaTam o0y4deHus ¥ GOpMHUPOBAHUS KOMIIETSHIIUH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHHM, HAaBBIKOB OOydYaromuxcs. 3ajaya TEKYIIEro KOHTPOIS — ONEPAaTUBHOE U PETYISAPHOE
ylpaBiieHHe Y4eOHOW JeSITEeIbHOCThIO OOYYaIOIIMXCs Ha OCHOBE OOpaTHOW CBS3M U
KOPPEKTUPOBKH. Pe3ysbTaThl OLEHUBAHUs YUUTBIBAIOTCS B BUJIE CPEAHEN OLIEHKH IIPH MPOBEICHUN
IIPOMEKYTOUHOM aTTECTALUH.

Jlnsg  oueHuBaHHUS pe3yabTAaTOB OOYYEHHS UCIHONB3YyeTCsl ueThipexOaiiibHas IIKaa:
«OTJIMYHOY, «XOPOLIOY», «YAOBIETBOPUTEIHHOY, «HEYAOBICTBOPUTEIILHO» U JBYXOaJIbHas IIKaja:
«3aYTEHO», «HE 3aUTECHOY.

IlepedyeHb OLICHOYHBIX CPEACTB, HCIIOJIB3YEMBIX JUIS OLICHMBAHUS KOMIIETCHIIMM, a TaKXKe
KpaTKasi XapaKTepUCTHUKA STUX CPE/ICTB MPUBEICHBI B TAOIHIIE.

Texymuii KOHTPOJIb

IIpencraBnenue
HaumeHnoBanue
Ne Kpatkas xapakTepucTika OLLEHOYHOTO CPEACTBA OILICHOYHOTO
OLICHOYHOI'O CPEJICTBA
cpenctea B @OC

Oco0bIil BUA TEKCTa, B OCHOBE KOTOPOTO JIEKHUT aHAIUTHKO-
CHHTETHYECKas nepepadoTka MHPOPMAIMK MEePBOMCTOYHHKA
(ncxomuoro Tekcta). Llens 9To# neaTeIbHOCTH — BBISIBICHHE,
cucremMarnzanus u 0000meHne (¢ BO3MOXHON KPUTHYECKOH
OLICHKOI) Haubojee UEHHOW (AT KOHCIIEKTHPYIOIIETO)
nHpopManum.

MosxeT OBITH HCIIOJIB30BAHO ISl OLEHKH 3HAaHWH, YMEHHWH,
HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00YJaIOIINXCS

1 | Koncnekr TeMbI KOHCTIEKTOB

CpenctBo, MO3BOJISIONIEE OICHUTH yMeHHe oOyudatomierocs | OOpaser] 3agaHus
MMMCBMEHHO/YCTHO U3JIarath CYTh IIOCTAaBICHHOW 3aJadW, | IUIA BHITONHCHHS
CaMOCTOSTEIIFHO MPUMEHATh CTAHIAPTHBIC METOMBI PEHICHUs | J1abopaTopHOU
MOCTABJICHHOW 3aJ]add C WCIOJb30BaHHEM HMeEIomIeiics | paboThl U
nabopaTopHOil  0a3bl, MPOBOJUTH AaHAJIM3 IOJYYCHHOTO | IPUMEPHBII
pe3ynbTara paboTHL. nepevYeHb

MoskeT OBITh UCIIOJIF30BaHO JUIS OLICHKH YMCHHUH, HABBIKOB H | BOIPOCOB JIJIS €€
(nn) ombITa ASSITENLHOCTH 00YJatOIINXCst 3aIIUThI

2 | JlaboparopHas paboTa




IIpoMesxyTouyHas arTecTanus

[IpencraBnenue
HaunmenoBanue
Ne Kpartkast xapakTepuCTHKa OIIEHOYHOTO CPEICTBA OIICHOYHOTO
OIIGHOYHOTO CPE/ICTBA
cpencra B ©OC
Ilepeuens
TEOPETHICCKUX
CpencTBo, MO3BOJISIONICE OICHUTH 3HAHUS, YMCHUS, HABBIKOB BOIDOCOB 1
u (Wnam) omBlTa  JCATENBHOCTH  OoOydaromerocs 1o P
MIPAKTUIECKUX
1 | Dk3amen JUCITUTUIAHE. N
o . | 3amannit (oOpazen
MoeT OBITh HWCHOJB30BAHO I ONCHKH 3HAHWH, yMEHWH,
9K3aMEHAIIHOHHOTO
HABBIKOB U (MJIN) OTBITA JESTEIHHOCTH 00YJIarOIIUXCS
Owmrera) K
SK3aMeHY
CucreMa  aBTOMaTH3MPOBAaHHOTO  KOHTPOJS  OCBOCHHS
KOMIETEHINHA (YacTH KOMIIETEHIMH) OOyJaromuMcs TIo
TecTt — mpoMexyToUHas
TUCHUIUTAHE (MOIYIIO) C MCIOIB30BaHHEM WHPOPMAanUOHHO- | DOHI TECTOBBIX
2 | arrecranus B popme . N
K3AMEHa KOMMYHHUKAITHOHHBIX TEXHOJIOTHH. 3amaHAl
MokeT OBITh HWCHOJB30BAHO I ONCHKH 3HAHWH, yMEHWH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS

Kpurepum 1 mkajabl OHeHUBAHUS KOMIIETEHUMHA B pe3yJbTare U3y4YeHUs IUCHUIIINHbI
NPHU MPOBeJIeHUH NMPOMEKYTOUYHOM aTTecTanuu B (popme 3x3amena. lllkana ouennBanus

YPOBHSI OCBOCHUHA KOMIIeTeHIInii

IIIkana oneHUBaHUS

Kputepuu onenuBanus

YpoBeHb
OCBOCHUS
KOMIICTCHIINN

«OTIUYHO»

OO0yuaromuiics MPaBUIbHO OTBETUI Ha TEOPETUYECKHUE BOTIPOCHL.
[Tokazan oTIMYHBIE 3HAHUSA B paMKax y4eOHOro Marepuaia.
IIpaBunbHO BBIMONHUI — MpakTUUeckue 3amaHusa. Ilokasan
OTIMYHBIE YMEHHS M BIAJCHHA HaBBIKAMM HPUMEHEHUS
MOJIYYECHHBIX 3HaHUI M yMEHMH NPH PELICHHH 3aa4 B paMKax
yueOHOrO Marepuana. OTBeTWJI Ha BCE JIONOJIHUTEIbHBIC
BOIIPOCHI

Bricokmit

«XOpPOoUIO»

OOyyatomuiics ¢ HEOOJBIINMHA HETOYHOCTAMH OTBETHJI Ha
TeopeTuyeckue Bonpockl. [lokaszan Xopolne 3HaHHS B pamKax
yueOHoro mMatepuaina. C HeOOIBIIMMH HETOYHOCTSMHU BBITIOJIHUI
MPaKTUYCCKUC 3aJaHus. TTokazan XOpomue YMCHUA U BJIaJICHUA
HaBbIKAMU IIPUMEHEHMs IIOJYYEHHBIX 3HAHMM M yMEHMH IIpU
pemieHnH 3amad B paMmkax ydeOHoro marepuana. OTBeTHI Ha
OOJILILIMHCTBO JOTIOJIHUTCIIbHBIX BOIIPOCOB

ba3osBbrit

«YAOBJICTBOPUTCIILHO»

OOyyaronuiicst ¢ CyIeCTBEHHBIMH HETOYHOCTSMU OTBETHJI Ha
TeopeTHyecKue BOIpochl. [1okas3as yoBIeTBOPUTEIbHbIC 3HAHUS
B pamkax yueOHoro martepuana. C  CyIIECTBEHHBIMHU
HETOYHOCTSMH BBINOJHWJI TPAKTUYECKUe 3aaaHus. I[lokaszan
YIOBIETBOPUTENILHBIE ~ YMEHUSI M BIAJCHHUS  HABBIKAMU
NPUMEHECHHUST TOJIyYCHHBIX 3HAHMA M YMEHHH MOpU pelleHUU
3aja4 B paMKax yueOHOro marepuana. J[OmycTHI MHOTO
HETOYHOCTEH MPH OTBETE HA JOMOJHHUTEIBHBIC BOMPOCHI

MuHUMAaILHBIH

«HCYIOBJIETBOPUTECIILHOY

OOyJaronuiics IpU OTBETE HA TEOPETHYECKHE BOMPOCH M IPH
BBIMTOJIHEHUH  MPAKTUYECKUX 33JaHUM  TPOJIEMOHCTPHPOBAI
HEZ0CTAaTOYHBI YPOBEHb 3HAHUHI U yMEHMI IIPU pELICHUU 3a7ad
B paMmkax y4yeOHoro Marepmana. Ilpm orBetax Ha
JIOTIONTHUTEIBHBIE  BONPOCH OBUIO  JIONMYIIEHO MHOECTBO
HETPaBIWJIBHBIX OTBETOB

Komnerenuus
He chopMupoBaHa

Tect — npomexxyTouyHas arTecTaiys B popMme 3K3aMeHa

Kpurepuu oneHnBanus [IIxana oneHUBaHUS
OO6yuqatoruiics BepHO oTBeTwa Ha 90 — 100 % TecTOBBIX 3amaHWid MpH
«OTIIUYHO»
IPOXOXKJACHUU TECTUPOBAHUSA
OO6yyatonuiics BepHo oTBeTHa1 Ha 80 — 89 9% TecTOBBIX 3amaHWil MpHU CXODOLLOY
MPOXOXKJICHUU TECTUPOBAHUSA p




OOyuaronquiics BepHO oTBeTHa Ha 70 — 79 % TecTOBBIX 3ajaHuil mpu

MPOXOKACHUU TCCTUPOBAHUS

«YOOBJICTBOPUTCIILHO»

YalOIUICS BEPHO OTBETHII Ha © 1 MEHee TEeCTOBBIX 3aJaHUi Mpu
06 69 %

TMPOXOXKIACHUU TECTUPOBAHU S

«HCYIOBJICTBOPUTECIIBHOY

KpuTtepuu u mKajibl OlleHUBAHUS Pe3yJIbTATOB 00yUYeHHs NPU NPOBeAeHUH
TEeKYIero KOHTPOJIsl yCIieBaeMoCTH

Koncmext

IIIxane! olileHUBaHUS

Kpurepun onieHuBaHus

COTJIIUYHO»

«XOpOoo» «BadyTCHO»

«YAOBJICTBOPUTCIIBHO»

KoHCIIEKT 110 TEME BEINOJIHEH B 0003HAYEHHBIH npenogaBaTeyieM CpoOK.

KoHCIeKT BBIMONHEH OOYyYaroUMMCS MO 3aJaHHON TeMe B MOJHOM
0o0beME ¢ COONIOEHMEM  HEOOXOOMMOM  IOCJIENOBATEIBLHOCTH.
OOyuaromuiicss paboTai MOJHOCTHIO CAMOCTOSITENILHO; PACKpPbUl TEMY
MOJIHOCTBHIO U OTBETHJI HA BCE BOMPOCHI MPEIOAABATENS 10 KOHKPETHON
TeMe KoHcrmekTa. KoHCmekT odopmiieH akkypaTHO, B HauboJjee
ONTUMAJILHOM JIJIs PUKcauu pe3yapTaToB hopme

KoHcnekT 1o Teme BBINOJIHEH B 0003HAYEHHBIH MPenojaBaTeaeM CpoK.

KoHCIIEKT BBIMOJIHEH OOYYAIOUIMMCS MO 3aJaHHOM TeMe B MOJHOM
o0beMe ¢ CcOONIOIEHMEM  HEOOXOOMMOH  IOCJIEIOBATENLHOCTH.
OO0yuJaronuiicss paboTal MOJHOCTHIO CAMOCTOSITEIBHO; PACKPBUT TEMY HE
MOJHOCTHIO M OTBETHJI HA YacTh BONPOCOB IPEHOJaBaTeis 10
KOHKPETHOH Teme KoHcmekTa. KoHCmeKT o¢opMmileH aKKypaTHO, C
HE3HAYHUTEIbHBIMU HCIPABICHUAMHE

KoHCIeKT 1o TeMe BBINOJIHEH B 0003HAYCHHBII npenoaaBaTeyieM CPOK.

KoHCHeKT BBINIONHEH 00Yy4YalolmuMcs N0 3aJlaHHOW TeMe B HE MOJIHOM
o0BeMe c YaCTUYHBIM coOuoIeHIEM HeoO0XouMoMn
MOCJIEI0BATENBHOCTH. OO0yuaronuiics paboTtan MOJTHOCTBIO
CaMOCTOSITENIPHO; PACKPBUI TEMy HE IOJHOCTBIO M OTBETWJI Ha YacTh
BOIIPOCOB IpEIoJaBaTess 0 KOHKPETHOW TeMe KOoHcmekTa. KoHcmekT
oopMIIeH He aKKypaTHO

«HCYAOBJICTBOPUTCIBHO» «HEC 3a4YTCHO»

KoHCHekT Mo Teme He BBINOJHEH B 00O3HA4YCHHBIH IpernojaBaTeleM
CpOK.

KOHCIEKT BbIMOIHEH 00yUYarOIUMCs HE 10 33JaHHON TeMe B HE MOJIHOM
o0beMe 0e3  coOmomeHns  HEOOXOAMMON  IOCIENOBATEIHLHOCTH.
OOyuaromuiicst paboTan He CaMOCTOSTENbHO; HE PACKPBUI TEMY U HE
OTBETHJI HA BOIPOCHI MPENOJIaBaTeNs 0 KOHKPETHOM TeMe KOHCIEeKTa.
Koncrekt o(hopMIIeH He aKKypaTHO

JlaGopaTtopHnast pabora

IIxane1 olileHUBaHUS

Kputepun oneHuBaHus

«OTIIHUYIHO»

«3a4YTCHO»

«XOpPOoIo»

JlabopaTtopHast paboTa BBIIIOJHEHA B 00O3HAYCHHBIM MpEIoaBaTeieM
CPOK, MUCbMEHHBIN 0TUEeT 0€3 3aMeuaHuil.

JlaGoparopHast paboTa BBITIOJIHEHA OOYJAIOIIUMCS B MOJIHOM 00BEME C
coOmoeHreM HeoO0XoauMon mocienoBatenbHocTH.  OOyuaromuiics
paboTan TOJHOCTHIO CaMOCTOSITENBHO; MOKa3al HEeoOXOJUMBIE JIJIst
NPOBEJCHUsT PadOTHl TEOPETHYECKHUE 3HAHMSA, NMPAKTUYECKHE YMEHUS U
HaBbIkM. Paborta (oruer) ocdopmieHa akkypatHo, B Hauboiee
ONTHMAJILHOH JUIsl PUKCAIIMU pe3ysIbTaToB hopme

JlabopaTopHast paboTa BbINOJHEHAa B 00O3HAYEHHBIH IperojaBaresieM
CpPOK, MMCBMEHHBIH OTYET ¢ HEOOIBIINMH HeJI0YeTaMu.

JlabopaTtopHast paboTa BBINOJIHEHA 00ydYalOIIMMCSl B ITOJJHOM 0OBbEMeE U
CaMOCTOSITENbHO.  JlomyIeHbl  OTKJIOHEHHS  OT  HEeoOXOAMMOM
MOCJIE/IOBATENILHOCTH BBINOJHEHUsI, HE BIHSIONIME HAa MPaBUILHOCTh
KOHEYHOr0 pe3ynbTara. Pabora mMoka3piBaeT 3HAHUE OO0Y4YaAIOIIUMCS
OCHOBHOTO TEOPETHYECKOTO MaTepualia M OBJIaJCHHE YMEHHUSIMH,
HEOOXOJUMBIMH  JUISl  CAMOCTOSITEILHOIO  BBIIIOJIHEHHS  PabOTHL
JlonyiieHpl HETOYHOCTH M HEOPEKHOCTh B O(QOPMIICHHH PE3yJIbTaTOB




paboThI (oTueTa)

JlabopatopHast paboTa BBINIOJIHEHA C 3aJIePXKKOM, MUCEMEHHBIA OTYET C
HeJl0YeTaMu.

JlabopaTopHast paboTa BBITONMHSAETCA B O(GOPMIIETCS OOYJaIOIIIMCS
«yIOBIICTBOPHTEIIHHO IpH HOCTOpOHHEH momorud. Ha BbimonHeHHe paboTHl 3aTpaynBaeTCs
MHOro BpeMeHH. OOydaromuiics MOKa3bIBaeT 3HAHUS TEOPETHYECKOTO
MaTrepHalia, HO HCIbITBIBACT 3aTPyIHCHUE [IPU CAMOCTOSATEILHON padoTe
C HCTOYHUKAMH 3HAHUH WM IPHOOpaMu

JlabopaTopHass paboTa HE BBIIOJHEHa, IHUCHMEHHBIA OTYET HE
IpeCTaBIICH.

PesynbraThl, moiydyeHHBbIE OOy4alONIMMCS, HE II03BOJIIOT CHeNaTh
NPaBIWIBHBIX BBIBOJOB M MOJHOCTBIO PAaCXOMAATCS C IOCTaBJICHHOU
«HEYIOBIICTBOPUTEIBHO» | «HE 3aUTEHO» | 1elblo. [loka3biBaeTCs IUIOXOE 3HAHHE TEOPETUYECKOTo MaTepHana U
OTCYTCTBUE HEOOXOANMBIX YMEHHH.

JlabopaTopHast paboTa He BBHINOJHEHA, y YYallerocsi OTCYTCTBYIOT
HeoOXOAMMBIE IJIsi IIPOBEACHHS pabOTBHl TEOPETHYSCKHE 3HAHM,
IPaKTHYECKUE YMEHUSI ¥ HABBIKU

3. TunoBble KOHTPOJIbLHBbIE 3a/]aHHsI HJIH MHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJIS1 OIl€HKM 3HAHMA, YMEeHHH, HABBIKOB M (WJIN) ONBITA J1eATeJIbHOCTH

3.1 TunoBble KOHTPOJIbHBIE 321aHUS VIS HATUCAHUS KOHCIEKTA
KoHTposibHBIE  BapuaHTBl 3aJlaHUM  BBUIOKEHBI B DJIEKTPOHHOM  HMH(POPMALIMOHHO-
obpazoBarenbHoil cpeae Upl YIIC, noctynHoi oOyuaroemycs 4yepe3 ero JUYHbII KaOUHET.
Hwxe nmpuBeneH oOpasel TUIIOBBIX BAPUAHTOB 3aaHUIA JUISI HATUCAHUS KOHCIICKTOB.

O6pa3zerr TeM KOHCIIEKTOB
1. O6mmue cBenenus. Pa3BuTue TeXHUUECKUX CPECTB MPOrPAMMUPOBAHUS MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM.
2. O0mue cBeeHust 00 00BEKTHO-OPUEHTUPOBAHHBIX S3bIKAX ITPOTPAMMHPOBAHHSL.»
3. O01ue cBeieHNs 0 MAIlIMHHO-3aBUCUMBIX SI3bIKaX MIPOrpaMMUPOBAaHUsI. 3HAKOMCTBO C
Assembler»
4. Apxurektypa Mukpokontpoiuiepa PIC Micro»
5. Peructps nporeccopa PIC Microy

3.2 TunoBble 3a1aHus [JIs1 BLITIOJHEHUsI J1A00PaTOPHOI padoThI M NPUMEPHbBIii epeYyeHb
BOIPOCOB /LIS e 3alUThI
KouTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B JJIEKTPOHHOW  MHGOPMAIMOHHO-
obpazoBarenbHoi cpene Upl'VIIC, noctynHoit oOy4daroniemMycs uepes ero JUYHbIN KaOHET.
Huxe mpuBeneH oOpasel] TUIOBBIX BapUaHTOB 3a/JlaHUN TSl BBIOJHEHUS J1a0OPaTOPHBIX
paboT ¥ MpUMEPHBII epeueHb BOIPOCOB JUIsl UX 3aIMTHI.

O06pazer 3a1aHui 17151 BBIOJIHEHUS 1a00paTOPHBIX pabOT U MPUMEPHBINA IEpeYeHb BOIIPOCOB AJIs
UX 3aLIUThI
JlaGopaTopnas padora Nel. 3nakomcrBo ¢ C++
Heas paboTbl: paboTH: MONTydeHHE O0a30BBIX HABBIKOB pa3pabOTKU MPOTrPaMMHOTO
obecrieueHns B cpeze nmporpammupoBanusi DEV C++.

3aganue 1.

1. CoznaiiTe manky Ass XpaHEHUs! UICXOJHBIX TEKCTOB MPOrpamMm Ha si3bike C++.

2. 3anycTuTe MHTETPUPOBAHHYIO cpeny DevC++.

3. OTtkpoiiTe OKHO penakTupoBaHus nporpamMMm komanaoit FileNew source file ninu memuakom
0 OJAHOMMEHHOMY HMHCTPYMEHTy. B OKHe penakTupoBaHMsI TOSIBISETCS «3aroTOBKa» IS
porpaMM Ha si3pike C+

4. B okHe penakTUpoBaHUs HAOEpUTE MPEJIOKEHHYIO MTpernoaBaTesieM IporpaMmy.
5. OTKOMIWIMPYITE U BHIIOTHUTE IPOTPaMMy




3amanmue 2.
Bbruncnute MeauaHbl TPEYroJibHEKA CO CTOpOHAMH &, b, € mo gpopmynam:

m, = %\/Z(b2 +2c)-a’

m, = %\/Z(a2 +2¢%) —b?

m, = %\/Z(a2 +2b%) —c?

3aganue 3.
Omneparop uukiaa For
for (unuyuanusupyrowee svipasicenue; yciosue;, uHKpemenmupyrouee blpaxNcenue)

{

mejo Yyukia
Hnuyuanusupyrouee svipasicerue BBITIOIHACTCS TOIBKO OJUH pa3 B Hayalle BHIMOIHEHUS LIUKIIA U,
KaK MPaBUJIO, MHULIUATU3UPYET CUCTYUK LIHUKIIA.

Ycnosue conepxut onepario OTHOIICHHUS, KOTOPasi BHIIIOIHSAETCS B Havaje Kaxaoro nukia. Eciu
yciioBuE paBHO 1 (true), TO LMKII TOBTOPSAETCS, UHAY€E BBITOJIHAETCS CIEAYIOINN 3a TEIOM LKA
orepaTop.

Hukpemenmupyrowee svipasicenue, Kak IpaBUIIo, IPEAHA3HAUEHO JUIsl U3MEHEHUSI 3HAUCHUS
cueTymnKa 1ukiaa. Moaudukaius cueTunka mpouCcXoIuT MOCIe KaX/I0TO BBIMOTHEHUS TeNa [UKIA.

CocrtaBuTh nporpammy aJis BeluuciaeHus ¢akropuana (Nfact=t!) BBegenHoro uncna t ¢
3aBepIIeHueM npu BBoje t=0.
Pexomenanus 10 OCHOBHOM mporpammsl (main) 3a1aTth Tunsl double Nfact; int t;

[Mpumeyanue: HEOOXOIUMO UCTIONB30BaTh AUpekTUBLI #include <cmath> u #include <iostream>
Oneparust BO3BeIeHHsI B CTeNeHb POW(a,b) riae a — uucio, b - crenens
Omnepartust KBapaTHOTO KOpHs SQrt(a)

KoHTpoabHbIEe BONPOCHI

Yo Takoe KOMIMIATOP sI3bIKa IporpaMMupoBanust C++7?

Uto Takoe 0OBEKTHBIN (aitn?

Jlist uero HykHBI TupeKkTuBbI #include?

Yro takoe pynakmmst B C++7?

Kakue mexanusmbl BeTBieHH B C++ 3HaeTe M Kak UX peaqu30Barh?
Yo Takoe HHKPEMEHT?

YTto Takoe uTepaluOHHBINA UKII?

NoabkowhE

JlaboparopHasi padora 2. MaccuBbl
3ananue 1. OqHOMEpPHbIE MACCUBBI .
3agaHue Ha OJTHOMEPHBIC MACCHBBI:
Pa3paboTars nporpamMmy, st pacueTa psjaa 3HadeHuit GyHkiuu e-X (eXp(-x)) moaKII0YUTh
mateMaTHKy #include <math.h>. Orpannuumcst MakCUMaJIbHBIM Pa3MepPOM JaHHOTO
oxHoMepHoro maccuBa 0 100, float my_var[100]; mpu 3TOM BBOASTCS HadalbHOE U KOHEYHOE
sHauyeHus aprymenra float beg_arg, end_arg; u uucnio snementoB MaccuBa (He 6osee 100)
int num_dat;



nepes BBOAOM MCXOJHBIX JAHHBIX Ha KOHCOJIb BEIBOAUTCS MPEAJIOKEHUE BBECTH
COOTBETCTBYIOIYIO IEPEMEHHYIO.

[Tocie 3TOrO BBHIMOJIHAECTCA PacyeT 3HAYEHUH 3JIEMEHTOB MacCHBA U BBIBOJ UX HA KOHCOJIb.
[TporpammMa noiDKHA 3aBepIIaTh paboOTy B ciiyyae BBOJA YHCIIA AIEMEHTOB MacCUBa PaBHBIM
HYJIIO.

- YCIIOKHEHHUE: €CIIU YUCIIO AIeMEHTOB Oosiee2(, TO BHIBOJI Pe3yJIbTAaTOB BBIIOJIHSATH 110 YaCTSM.

3ananue 2. MHOroMepHbIe MaCCUBBI.
CocTaBHUTh MPOrPaMMy BBIYMCIICHHS IETEPMUHAHTa MaTpUIlbl 3x3. BBOI 3HAUCHHIT MaTpUIIBI
MIPOU3BOUTH C KJIaBUATYpbl. THI TaHHBIX MATPHUIIBI — IIE€JIbIC 3HAKOBBIC YHCIIA.

a1; a1z ais

Qzz Q23 Q21 Q23 az1 Q22|

A=layn an ay|=an + a3

a3z asj 31 asz az1 Qs

aslr az2 ass
= @11a22033 — A11A23032 — @12021 033 + Q12023031 + Q13021032 — A1302203]

JlabopaTopHas padora 3

N3yuenne nuTerpupoBaHHoii cpeanl papadorku MPLAB
L{enb paboThl: 03HAKOMUTKCS ¢ TabopaTtopHbIM MakeToMm 1o OMT u cpenoit pazpabotku MPLAB.
Jlaboparopusbiii makeT no OMT BxitouaeT B ce0si JEMOHCTPALMOHHYIO IJIaTy, HIOCTPOEHHYIO HA
mukpokorTposuiepe PIC16F873A, nporpammarop-otiaamxuuk PICKit 2 u mepcoHanbHbINH KOMIIBIOTEDP
¢ ycTaHoBJIeHHOM nporpammoit MPLAB.
WurerpupoBannas cpena paspaborku MPLAB IDE mis mukpokorTposuiepos PIC-micro gpupmsr
Microchip Technology Incorporated no3BoisieT miucaTh, OTIAXKUBATH U ONTHMU3UPOBATH TEKCT
nporpammbl. MPLAB IDE Bxirodaet B ce0st TEKCTOBBIM PEIAKTOP, KOMITHUIISITOP C SI3bIKA
Accembnep MPASM, komnanoBIIMK 00beKTHBIX (aiinos (muHkoBmmK) MPLINK, komMnaHOBIINK
oubmuorek MPLIB, menemxep npoekros, cumyistop MPLABSIM u npyrue Heobxonumeie
nporpammel. Kpome toro, B MPLAB oGecnieunBaercs monaepkka annapaTHbIX CpeiCTB
porpaMMUpPOBaHUsS U OTIaaKH, Takux, kak PICKit, MPLAB ICD, MPLAB ICE, pa3paboTtku camoit
dupmbr Microchip u ctoporHnx pazpaborunkoB. CTpyKTypHas cxema 00paboTKu HH(POPMAIIUH B
MPLAB npusenena Ha puc. 1.2. VicxoHblil TEKCT IpOrpaMMBbl Ha si3bIke AcceMOuiep 10JKEH ObITh
coxpaneH B (aiine (¢aitnax) ¢ pacumpenuem .aSm. [Ipy KOMIWIAIUKA TPOTPaMMbI B MAIlIUHHBIC
KO/1bI ¢ ToMo1bi0 iporpaMMel MPASM renepupyrorcs 00beKTHBIE (paliiibl ¢ pacCIIMPEHUEM .O.
KommanoBmuk MPLINK coenunsier numeronuecst 00bekTHBIEC (aitiibl B (haiii ¢
IIECTHA/IIIATePUIHBIMHI MAITMHHBIMU KOJaMH M UMEIOIIUI paciuupenue .Nex, npu 3Tom
MIPOMCXOIUT BBIICTICHNE 00JIaCTel TaMITH KaXIOMy U3 (parMeHTOB UCXOIHOM MPOTPaMMBEI,
IPHUCBOECHNE KOHKPETHBIX aIpECOB METKAaM U T. JI.
Conep:xaHue oT4yera
B oTuere HEOOXOANMO MPUBECTH CKPUHIIOT (CKPHHIIIOTHI) OCHOBHOTO OKHa mporpamMsl MPLAB
JUTSL pa3JIMYHBIX 3TAIOB HAMMCAHUS U OTJIaIKU MPOrpaMMbl (110 3aaHUI0 MPETOIABATES).
KonTpoJbHbBIE BOIPOCHI
1. Haznauenue nporpamMmmel MPLAB.
2. Uro conepxut B cebe asm-gaiin? hex-daiin?
3. Kakoe okHO BBI BRI30BETE /ISl IIPOCMOTPA STYeeK dHeprouezapucumoro [13Y?
4. B nporiecce OTJIaAKH BaM HE0OX0AUMO Ha0I0aTh COCTOAHNE OuTa 3 siueiiKu MaMATH 10 aJipecy
0x73. Bamm neiicTBus.
5. I[IpencraBbTe, UTO Bala MporpaMmMa 3aHUMAeTCs PEKKYPEHTHBIM BBIYHUCIICHUEM (JUIs peau3aiun
KOTOPOTO HY)KHO UCIIOJIb30BaTh MUKJ). [10 OKOHYaHMH BBIYMCIICHUS €r0 Pe3y/bTaT BHIBOJAUTCS HA
yCTpoiicTBa BBo/Ia/BbIBOIA. B mporiecce oTiaaky BaM HE0OX0IMMO IPOKOHTPOJIIMPOBATh PE3yIbTaT
BBIYHUCIICHHSI. YeM BBl BOCITONIB3YETECh: TOYKAMH OCTAHOBA JIMOO aHMMAIINEH?
6. B maboparopHoii paboTe Obljia paccMOTpeHa KOH(PUTypallMoOHHas syeiika HaCTPOMKH TaKTOBOTO
rereparopa. Kakue emnie cymecTByroT KoHQUTYpanmoHHbIe siuelikn? KakoBo nx Ha3HaueHue?
7. IlepeuncinTe UCTOYHUKHU TAKTOBOW YaCTOThl MUKPOKOHTPOJUIEPA U YKAXHTE JBa Criocoda mux
BbIOOpa B MPLAB.



3.3 TunoBble KOHTPOJIbHBIE 32aHUsI 1JIs1 IPOBeeHUs TeCTHPOBAHUS

(DOHI[ TCCTOBBIX Sal[aHI/Iﬁ Mo JUCHUINIMHEC COACPIKUT TCCTOBLIC 3a/laHUs, PACIIPCACICHHBIC 1O
pasaciiaM u T€EMaM, C YKa3aHUEM HUX KOJIMYCCTBA U THUIIA.

Crpykrypa (hoHaa TECTOBBIX 3aJaHUN MO TUCIUIUINHE

KomnuuecTtBo
Mupuxartop
XapakTepucTHKa | TECTOBBIX
JOCTHXKEHUS Tema B cooTBercTBUM ¢ PII/] .
T3 3aJJaHHH,
KOMITETEHIINU
Tunsl T3
3Hanue 3-013
3-3T3
OIIK-11.3 Tema 1. Obumme cBenenus. Pa3Burne TeXHHIECKUX CPENICTB 3-0T3
Ymenne
OIlK-14.1 MIPOTPAaMMHPOBAHUS MEXaTPOHHBIX 1 POOOTOTEXHUIECKUX CHCTEM. 3-3T3
HelictBue 3-0T3
3-3T3
3Hanue 3-0T3
3-3T3
OIIK-11.3 Tema 2. Oburre cBeneHUs 00 00BEKTHO-OPUEHTHPOBAHHBIX S3BIKAX VMeHme 3-0T3
OIlK-14.1 MIPOTPaMMHPOBAHHSL. 3-3T3
[eticTBue 3-0T13
3-3T3
3Hanue 3-0T3
3-3T3
OIIK-11.3
Tema 3. OOmue cBeIEHNS O MAIIMHHO-3aBUCUMBIX SI3bIKaX 3-0T3
OIlK-14.1 Ymenne
K-1.3 porpaMMHpoBaHus. 3HaKOMCTBO ¢ Assembler 3-3T3
' Tlei 3-0T3
elficTBue 3373
3Hanue 3-0T3
OIIK-11.3 3? — 8233
OIIK-14.1 Tema 4. Apxutekrypa mukpokontposiepa PIC Micro YMmenue 3_3T3
IK-1.3
Tlei 3-0T3
elficTBue 3373
3uanue 3-0T3
OIIK-11.3 g:gl;a;
OIIK-14.1 Tema 5. Peructpsl npoueccopa PIC Micro YMmenue 3_3T3
et JetictBue 3-0T13
3-3T3
" 45 -0T3
rore 45 —3T3

[Tonueiit kommekT T3 XxpaHUTCS B 3NEKTPOHHONW MH(DOPMAIIMOHHO-00pa30BaTENbHOM Cpeie
HpI'YIIC u obyuaronuiics MMeeT BO3MOKHOCTh 03HAKOMHTBLCS C IEMOHCTPALIMOHHBIM BapuaHTOM

OT3.

Huxe npuBenen obpazell TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboueit
MPOTPAMMOMN JUCUIUILIHHBI.

1. Knacc - ato:

- mo0OO0¥ TUTI TaHHBIX, ONPEACIIIEMBIN MOJTH30BaTEIEM
- TUN JAaHHBIX, OMpeIesieMbli IMOJIb30BaTeNieM U cOoYeTalolmuil B cebe NaHHbie M (DYHKIUU UX

00paboTku

- CTPYKTYpa, A7l KOTOPOH B pOTrpaMMe UMEI0TCsl QyHKIIUU pabOThI C HEIO

2. UneHnamu Kjiacca MOTYT OBITb

- KaK IIepeMeHHbIe, TaKk U (QYHKIINU, MOTYT OBITh OOBSIBIICHBI Kak private u xak public

- TOJIBKO TepPEeMEeHHbBIE, 00BSIBIICHHBIC Kak private




- TOJBKO (PYHKIMH, OOBSIBICHHBIC KaK private
- TOJIBKO TepEeMEHHBIC U (DYHKINH, 00bsBICHHBIC KaK Private
- TOJIBKO MepeMeHHbIC B (YHKIIMU, 00bsIBICHHBIC Kak public

3. Uto Ha3bIBaeTCsI KOHCTPYKTOPOM?

- METOJI, MMsI KOTOPOT'O COBITaJacT ¢ MMEHEM KJIacCa M KOTOPBIM BBI3BIBACTCS aBTOMATHYECKH IPH
CO3/1aHUU 00BEKTA Kjlacca

- METOJI, MMsI KOTOPOT'O COBIIJaeT ¢ MMCHEM KJIacCa M KOTOPBIM BBI3BIBACTCS aBTOMATHYECKH IPHU
00BSBIICHUH KJ1acca (710 CO3aHus 00BEKTa Kiracca)

- METOJI, UMl KOTOPOTO He0Os3aTeIbHO COBIAACT C UMEHEM KJIacca M KOTOPBIN BBI3BIBACTCS MPHU
CO3/IaHUU 00BEKTA KjIacca

- METOJI, UMsI KOTOPOTO COBIMAJIaeT C MMEHEM KJIacca U KOTOPBI HEOOXOIMMO SIBHO BBHI3BIBATH W3
TOJIOBHOW IIPOrPaMMBbI ITPH OOBSIBIICHUH 00BbEKTa Kilacca

4. O0OBEKT - PTO

- ICpEMCHHas, COACPpKallad YKa3aTCJib Ha KJIaCC
- OK3CMILJIIP Kiiacca
- KJ1accC, KOTOpBIﬁ COACPIKHUT B cebe JaHHBIC 1 MCTOAbI UX O6pa6OTKI/I

5. OtmeTbTE IMPAaBUJIbHBIC YTBCPIKIACHUA

- KOHCTPYKTOPBI KJ1acca HE HACIEAYIOTCS
- KOHCTPYKTOPOB KJIacca MOKET ObITh HECKOJIBKO, UX CUHTAKCHUC OIPENESAETCS IPOrPaMMHUCTOM

- KOHCTPYKTOPOB KJlacCa MOKET ObIThb HECKOJIBKO, HO HX CHHTAKCHC JOJDKEH IOJUUHATHCS
IIpaBUJIaM Neperpy3ku GpyHKUun

- KOHCTPYKTOP BO3BpALIAET yKa3aTeilb Ha OObEKT

- KOHCTPYKTOP HE BO3BPAILAET 3HAYCHHE

6. Uto Ha3bIBaeTCs AeCTPYKTOPOM?

- METO/l, KOTOPBIN YHUUYTOXKAET 0OBEKT

- METO/, KOTOPbII yaiseT 00beKT

- METO/]1, KOTOPBI OCBOOOKIAET MaMATh, 3aHUMAEMYI0 0ObEKTOM

- cUCTeMHas (PYHKIUS, KOTOpast OCBOOOXK/IAeT MaMATh, 3aHUMAEMYIO0 00BEKTOM

7. BeiGepuTe MpaBUIIbHbIE YTBEPKACHUS

- Y KOHCTPYKTOpa MOT'YT OBbITh TapaMeTphl

- KOHCTPYKTOP HAcJIe1yeTCsl, HO I0JIKEH ObITh EPErpyKeH

- KOHCTPYKTOP JIOJDKEH SIBHO BBI3BIBAThCS BCET/a Mepe]] 00bIBICHHEM 00bEKTa
- KOHCTPYKTOP BbI3bIBAETCSI aBTOMATHUECKH MPU OOBSIBICHUH 00BEKTa

- 00BSIBIIEHUE KAXKIOT0 Ki1acca JOJHKHO CO/IepKaTh CBOM KOHCTPYKTOP

- €CJIM KOHCTPYKTOP HE CO3/1aH, KOMIIMJIATOP CO3AACT €r0 aBTOMAaTHYECKU

8. BriOepuTe MpaBUIbHBIE YTBEPKICHUS

- IECTPYKTOP - 3TO METOJI KJ1acca, MPUMEHSIEMBIN JUTsl yIaleHUsT 00beKTa

- JECTPYKTOp - 3TO METOJ KJlacca, MPUMEHSIEMBIA A OCBOOOXKACHUS MaMSTH, 3aHMMaeMOM
00BEKTOM

- IECTPYKTOP - 3TO OT/AeNbHAs (PYHKIHs TOJOBHON MPOTpaMMBbl, IPUMEHSIeMast ISl OCBOOOXKICHUS
MaMATH, 3aHIMaeMON 00BEKTOM

- IECTPYKTOp HE HaCJIeayeTcs



- IECTPYKTOP HACJIEAYETCs, HO JOHKEH OBITh TIEpPEeTpyKEeH
9. Yro Ha3eIBaeTCA HACIEIOBAaHUEM?

- 9TO MEXaHH3M, ITOCPEJCTBOM KOTOPOTO IMPOU3BOIHBIN KIIACC MOIYyYaeT IEMEHTHI POAUTEIHLCKOTO
U MOXCT OOIIOJHATH 1100 U3MEHATH UX CBOMCTBA U METOABI

- 3TO MEXaHHU3M NepeOnpeIeICHIs] METOI0B 0a30BOTr0 Kiacca

- 3TO MEXaHH3M, IOCPEACTBOM KOTOPOTO MPOU3BOHBIN KJIacC MOYYaeT BCE IOJIs 0a30BOTo Kiiacca
- 9TO MEXaHU3M, ITOCPEICTBOM KOTOPOTO MTPOM3BOAHBIN KJIACC MOJyYaeT 3JIEMEHTHI POJUTEIBCKOTO,
MOXET UX JIONOJIHUTH, HO HE MOXKET IePEOIpeIeIUTh

10. BeibepuTe mpaBuiIbHOE 00BSABICHHE TPOU3BOIHOTO Kilacca

- class MoreDetails:: Details;

- class MoreDetails: public class Details;
- class MoreDetails: public Details;

- class MoreDetails: class(Details);

11. BoiGepuTe npaBUIbHbIE YTBEPAKACHUSA:

- €CIIM 3JIEMEHTHI Kj1acca OOBSBICHBI Kak Private, To OHM JOCTYITHBI TOJBKO HACJICAHUKAM Kjacca,
HO HE BHEUTHUM ()YHKIIHSM

- €CJIM 3JICMEHTBI Kjlacca OOBSIBIICHBI Kak Private, To OHM HEJOCTYITHBI HU HACJACIHUKAM Kiacca, HU
BHEIIHUM (PYHKITUSIM

- €CJIM AJIEMEHTBI 00BsSIBIICHBI Kak Public, To oHM OCTYIHBI HACIEIHUKAM KJlacca, HO He BHEUIHUM
byHKIISIM

- €CJIM 3JIEMEHTBI 00BsABICHBI Kak PUbliC, To OHM MAOCTYMHBI ¥ HACJACIHUKAM Kjacca, M BHEIITHUM
byHKIISIM

12. BO3MOXHOCTh U CcIOCOO OOpalieHus MPOU3BOJHOTO Kiacca K JJeMeHTaM 0a30BOro
OTIpeIeIIIeTCS

- KIIF0YaMu jJoctyma: private, public, protected B Tene mpousBogHOTO Kitacca

- TOJIBKO KJIFOYOM JI0cTyna protected B 3aroyioBke 0OBsIBICHHUS TPOU3BOIHOTO Kilacca

- KJIFoUaMH Jioctymna: private, public, protected B 3aronoBke oObsIBIICHHS IPOU3BOIHOTO KiTacca
- KJIFoYaMH Joctymna: private, public, protected B Tene 6a3oBoro kiacca

13. Bribepute mpaBUIIBHBIE COOTBETCTBUS MEXIY CHEIU(PUKATOpOM 0a30BOT0 Kiacca, KIHUYOM
JOCTyia B OOBSIBIICHUM TPOW3BOJHOTO KJlacca W MpaBaMH JOCTyIa IPO3BOJHOTO Kjacca K
sJIEMEHTaM 0a30BOr0

- KJIrou joctyna - public; B 6a3oBoM Kkiacce: private; mpaBa gocTyna B MPOU3BOJHOM Kiacce -
protected

- KJIIOY JIOCTyNa - JIF000ii; B 6a30BOM Kiacce: private; mpaBa nocTyna B IPOU3BOJHOM Kilacce - HET
npas

- xiIrou Joctyna - protected wmmm public ; B 6azoBom kimacce: protected; mpaBa nocryma B
NPOM3BOHOM KJ1acce - protected

- KJIIOY JIocTymna - private; B 6a3oBoMm kiacce: public; mpaBa moctyma B MpOM3BOJHOM Kilacce -
public

- KJIIOY JocTyna — Jro0oif; B 6a3oBoM kiacce: public; mpaBa moctyma B IPOM3BOJHOM Kilacce —
TaKHUe ke, KaK KIIF0Y J0CTyIa

14. [IpyxecTBeHHas QyHKLIHUS - 3TO



- GYHKIHMS IpYyroro Kiacca, Cpean apryMEHTOB KOTOPOW €CTh AJIEMEHTHI IAHHOTO KJlacca

- ¢pyHKIMs, 0OBSBICHHAS B Ki1acce ¢ arpudyToMm friend, Ho He SBISrOIIAsICS YWICHOM KJacca;
- (hyHKIMSI, SBJISFOIIASACS WICHOM Kilacca U 00bsBIcHHAs ¢ arpubyrom friend;

- GyHKIHMS, KOTOpAsi B APYrOM Kilacce OObsIBICHA KaK JAPYKECTBCHHASI JTaHHOMY

15. BeiGepuTe npaBuIIbHBIC YTBEPKACHUS:

- o/1Ha (PYHKITUSI MOXKET OBITh JPY>KECTBEHHON HECKOJIBKUM KJIaccam

- JIpy)XecTBeHHas (PyHKIHS HE MOXET OBbITh OOBIYHOW (DYHKIHMEH, a TOJIBKO METOAOM JAPYroro
KJacca

- Ipy>KeCTBeHHas! GYHKILUS OOBSIBIIICTCS BHYTPH KJIacca, K SJIEMEHTaM KOTOPOTO el HyXKeH JOCTYI
- Apy)XecTBeHHas QYHKINS HE MOXKET OBITh METO/IOM APYTroro Kiacca

3.4 IlepeyeHb TeOpeTHYECKHUX BOMPOCOB K IK3aMeHY
(nIs OTICHKY 3HAHWI )

1. [IpuBeaure Tpu ompeneneHus] HOHATHA «I3bIK IporpaMMupoBaHus». HYem oHu cxoxu? Yem
OTINYAITCS?

2. CpaBHUTE MOHATHSI «3HAKOBASI CUTYAIsD» H «3HAKOBASI CUCTEMa.

3. B 4em cyTh moHATHS «anmnapaT adCTpaKIMU-KOHKPETU3ALUN»?

4, IIpuBenuTe npuMepsl MPOrPpaMMHBIX 3HAKOB U JIEHOTATOB.

5. Uro Takoe CHHTAaKCHC fA3bIKa MporpaMMupoBanusa? Yto oH 3anaet?

6. UTo Takoe ceMaHTHKa A3bIKa nporpaMmMupoBanusi? Uto oHa 3agaeT?

7. Kaxue xareropmm ommoOok coobmenuit B SII Ber 3Haere? IIpoKOMMEHTHpYHTE TPYTHOCTH WX
yCTpaHEHHSL.

8. [Touemy co3gaHue mporpaMm CTOUT TakK T0pOro?

9. Uemy criocoOCTBYIOT KpuTepuu 3 PEeKTHBHOCTH, U YETO U KaK OHU MPUMEHSIOTCS?

10. Uewm oTiin4aeTcs MOHATHE «IIOKA3aTeNb» OT MOHATHUS «KpuTepuii»? Kak oHM B3aMMOAEHCTBYIOT IpyT
¢ apyrom?

11. [IpuBenuTe npuMephl MPOTUBOPEUYUBBIX MOKa3zarenel. Kak npeononeBaroTcs 3TH MPOTUBOPEUUS?

12. Ecnu moxasareneld kauecTBa MHOTO W OHM HMEIOT AJsl Bac pasHyl BaKHOCTb, KaK CIEXyeT
YUUTHIBaTh WX BIUsHUE? [IprBennTe KOHKPETHBIE TIPUMEPHI

14. Bosmoxnoctn s3pika C  MO3BOJISIFOT OMHUCATh HEKOTOPOE JEHCTBHE HECKOJIBKUMH Pa3HBIMH

crnocobamu. CKOJBKO Pa3IM4HBIX ONEPaToOpoB Bbl MOkeTe Hamucath Ha C, 4yTOOBI MPUOABUTH €AMHUIYY K
TEPEeMEeHHON X (PKBMBAJEHTHBIX omepaTopy X = X +1)? BeIsIcHHTE MpeuMyIlecTBa W HEAOCTAaTKH ITOTO
acnekra s3bika C.

15. KaxoBa Obl1a OCHOBHAsI 00J1aCTh IPUMEHEHHS KOMITBIOTEPOB BO BpeMsi co3aHusl si3bika Fortran?

16. Uro o61iero y GyHKIIMOHAIBHBIX U JIOTHYECKUX A3bIKOB? UeM OHM OTINYAIOTCS APYT OT Apyra?

17. U3 yero cocTout cpena s3bika Smalltalk?

18. Kaxue ocHOBHEIE H/ieH MTOJIOKEHBI B OCHOBY 00BEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBaHNs?

19. CpaBHHUTE UMITEPATHBHEIE M CKPUIITOBBIE S3BIKK. UTO B HUX 00miero? YeM OHM OTIIMYAIOTCS APYT OT
npyra?

3.5 llepevyeHb THNOBBIX MPAKTHYECKHUX 3aJaHUI K IK3aMeHY
(1 OTIeHKH YMEHUH, HABBIKOB U (MJIHM) OTBITA JCSTEIHHOCTH)

1. Hamucats nmporpammy pabotbl cBeTodopa. I[IpomomKuTenbHOCT, KpacHOrO CBeTa 5 cek.,
skénroro 1 cek., 3enéHoro 3 cek.

2. PazpabGorare mporpamMmy MepBUYHONH OOpabOTKM  M3MEPUTENBHOW  MH(pOpMAaLUH,
MOJTy4aeMOM C JaTyMKa TeMIIepaTypbl, C YHUPHUIIMPOBAHHBIM TOKOBBIM BbIXo/aM 4...20 MA
U JIMHEHHOH 3aBUCHMOCTBIO TOKAa OT H3MepseMol Ttemmeparypbl: [=k*P+b. [luamazon
VU3MEHEHUSI U3MEPSIEMOM BEIUYMHBI, COOTBETCTBYIOIIMN IUAIIa30HY M3MEHEHHs TOKOBOTO



curgana — 0 ... 400 C. Usmenenue curnana Ha Beixoge ALIIT 6400...32 000. [duanazon
HOPMAaJILHOTO pexumMa padoTel o0opynosanus: 50...350 C.

[lepennmuTe mporpamMMy, HalMCaHHYIO Ha WUMIEpaTUBHOM s3bike (Hampumep, C mimm Pascal) tak,
4TOOBI OHA CTaJla PYHKIIMOHAILHOM!.



4. MeToan4yeckue MaTepuaJbl, onpeaessiioinime Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTaTOB 00YUYEHUs C TOMOIIBIO OLEHOYHBIX CPEJCTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUILINHBIL.

HanmenoBanue
OLEHOUHOrO OmnwucaHus POIEAYPH TPOBEACHUS KOHTPOIHHO-0IIEHOYHOTO MEPOTIPHATHS U MIPOIIECTyPHI
OIICHUBAHMSA PE3YJIbTATOB O0yUCHHUS
cpencTBa
3ammTa KOHCIEKTOB, MPEAYCMOTPEHHBIX pabdodell MporpaMMON AWCIUILINHEI, MPOBOIUTCS
KoHcmekt BO BpeMs NpaKTHUECKUX 3aHATHH. [IpemomaBaTens Ha TPAKTHYECKOM 3aHATHH,

MPEAIIECTBYIOEM 3aHATHIO IPOBEACHUS KOHTPOJSA, MOBOAMT A0 OOYYAarOUIIMXCS: TEMY
KOHCIIEKTOB U TpeOOBaHNUS, MPEABSIBISICMbIE K MX BBIITOJHEHHUIO U 3aIUTE

3ammTa 7a00paTOPHEIX PadOT MPOBOIUTCS BO BpeMs JTa0OpaTOPHBIX 3aHATHHA. Bo Bpems
MPOBEICHUS 3aIIUTHI JTa0OPaTOPHOH PabOTHI MOJIB30BATHCS YUIEOHUKAMH, CHPAaBOYHUKAMH,
KOHCIIEKTaMH JIEKIIIH, TETPaIIMH HE Pa3pELICHO.

[IpenonaBaTens Ha MabopaTopHOIT paboTe, MPEAIMIECTBYIONICH 3aHATHIO TIPOBEACHHS 3aITUTHI
nmabopaTopHOH pabOoTHI, TOBOAUT A0 OOyYalONMMXCA: HOMEp 3allMINaeMOoil 1abopaTopHOH
paboThI, BpeMs Ha 3aIuTy J1abopaTopHOil paboTEHL.

[IpenonaBarens HHGOPMHUPYET OOyYaIOMIMXCA O pE3YyNbTaTaX 3allUThl JabopaTOpHOU
PaboThI cpasy Hocie ee KOHTPOJIbHO-OLIEHOYHOTO MEPONIPUATHSL

JlabopaTopras pabora

Jlns opraHu3alMu U MOPOBEIEHUS NIPOMEKYTOUHOM aTTECTAllUd COCTABIISKOTCS THUIIOBBIC
KOHTPOJIbHBIC 3a/IaHMsl WM WHBIE MaTepualibl, HEOOXOAMMBIC [JIi OIEHKH 3HAHWM, YMEHUI,
HABBIKOB U (WJIM) ONBITA JIEATEIHHOCTH, XapaKTEPU3YIOIIUX ATarbl (POPMHUPOBAHUS KOMIIETEHIIHA B
IIPOLIECCE OCBOCHUS 00pa30BaTEIbHON IPOrPAMMBI.

[lepeyeHp TeopeTHUYECKHX BOIMPOCOB M THUIIOBBIE MPAKTHUECKHE 3aJaHUs Pa3HOrO YPOBHS
CJIO)KHOCTH ISl TIPOBENEHHSI MPOMEXKYTOYHOH aTTecTalluy OO0ydYarolruecs IMOJydaroT B Hadaye
ceMecTpa 4epe3 JIIEKTPOHHYI0 HH(opMalroHHo-o0pazoBatenbHyo cpeny Hpl YIIC (uunbiii
KaOWHET 00yJaromerocs).

Onucanue npoueayp NpoBeJeHus NPOMeKYTOUHOMH aTTecTALMU B (popMe IK3aMeHA
U OLICHUBAHNS Pe3yJIbTATOB 00y4YeHHUsI
[IpomexyrouHas arrectanus B (opMe dK3aMeHa MPOBOJUTCS IyTEM YCTHOTO cOoOece10BaHus
1o 6uneraM win B GopMe KOMIbIOTEPHOI'O TECTUPOBAHUSI.

[Ipn mnpoBeaeHMM NPOMEKYTOUHOM arTecTauMu B ¢opMe cobeceoBaHUS OUIIETHI
COCTaBJIIIOTCS TAKUM 00pa3oM, YTOOBI KaXIbIi U3 HUX BKJIIOYAJ B ce0sl TEOPETUUECKHE BOIPOCHI U
NPaKTUYECKHE 3aJaHNS.

buner cozmepxuT: ABa TEOPETHUECKUMX BOIIpoca Jjs OLEeHKHM 3HaHuil. Teopernueckue
BOIPOCHI BHIOMPAIOTCSA U3 MEPEUYHs] BOMPOCOB K AK3aMEHY; OJHO MPAKTHYECKOE 3a/laHue. OJHO U3
HUX JUI1 OLICHKM YMEHMH, HaBBIKOB U (MJIM) ONbITa JAEATEIBHOCTH (BBIOMpArOTCS M3 INEpeuHs
TUTIOBBIX MPAaKTUYECKUX 3aJIaHUH K SK3aMEeHY).

Pacnpenenenue TeopeTHUECKUX BOIIPOCOB M MPAKTUYECKUX 33aJaHUN 1O SK3aMEHAIIMOHHBIM
OusieTaM HaxOJUTCS B 3aKPBITOM JJIsl oOydaromuxcs noctyne. Pa3paboTaHHbIi KOMIUIEKT OUIIETOB
(25-30 OwmseToB) HE BBICTABISACTCS B DIICKTPOHHYIO HH(DOPMAIMOHHO-00PAa30BaTEIbHYIO CpENy
UpI'VIIC, a xpanurcs Ha kadenpe-pazpaboTurke POHIOB OLEHOYHBIX CPEACTB.

Ha sx3amene oOyuwaromuiicss 6eper Ouier, uid MOATOTOBKM OTBETA HA HK3aMEHAIIMOHHBIN
Owmet oOyJaromeMycsi OTBOJMTCS BpeMs B mipenenax 45 muHyT. B mporecce oTBeTa oOydaromierocs
Ha BOIIPOCHI U 3aJjaHusl OMJIeTa, IpernojaBaTeib MOXKET 33/1aBaTh JIOTIOJIHUTENIbHBIE BOTIPOCHI.

Kaxnpiii Bompoc/3afaHue Ouiieta OLEHUBAETCs IO 4eThlpexOayulbHOM cucTeme, a jaalee
BBIUUCIISICTCS CpellHee apU(PMETHUYECKOe OIEHOK, MOJYYEHHBIX 3a KaXIbld BOMpOC/3aJaHHE.
Cpennee aprupmMeTHUECKOE OLIEHOK OKPYTIISETCS /10 1eJIOT0 10 IpaBUiiaM OKPYTICHHS

[Ipu mpoBeneHMM NPOMEXKYTOUHOH arrecTauud B (OpME KOMIIBIOTEPHOTO TECTUPOBAHMS
BapHaHT TECTOBOro 3agaHus Qopmupyercs u3 (oHAA TECTOBBIX 3aJaHUN IO JUCHUILIUHE
ciyyaitHeIM 00pa3oM, HO ¢ ycinoBueM: 50 % 3agaHuil JOKHBI OBITh 33JaHUSAMHU OTKPBITOTO THUIIA U
50 % 3amaHuii — 3aKPHITOTO THUIIA.




O0pa3en IK3aMeHAMOHHOTO O1JIeTa

JK3aMeHANMOHHDII omJteT Ne 1 VYTBepKaao:
no aucuumninie «[IporpaMMupoBaHne MeXaTPOHHBIX 3aBenyronmii kadeapoii
MPTYTIC MOJLYJI€ei)» « » UpI'VIIC
20 -20 MOAvIEH P

y4eOHBIH Tox

1. Ilporpammupyemble JIOTHYECKHE KOHTPOJUIEPHI, UX KOHCTPYKTHBHBbIE M (DYHKIIMOHAJIbHbIC

OTJIN4uA OT MEPCOHAIBHBIX KOMIIBKOTCPOB.

2. Kakue 0CHOBHBIE HJIEH TIOJIOXKEHBI B OCHOBY 00BEKTHO-OPUEHTHPOBAHHOTO ITPOIPAMMHUPOBAHHs?

3. Pazpabortare mporpamMmy HepBUYHON 0OpaOOTKM M3MEPUTENBbHON MH(OpMAINH, MOTy4aeMOoi C
JaTYMKa TEeMIIepaTypbl, ¢ YHU(UIIMPOBAHHBIM TOKOBBIM BbIXxOgaM 4...20 MA © JHHEHHOU
3aBHCHUMOCTBIO TOKa OT u3MepsieMol temmeparypsl: [=k*P+b. Jlnanason nsmeneHusr usmepsieMoi
BEJIMYMHBI, COOTBETCTBYIOLUI JUAINa30Hy U3MEeHEeHUs1 TOkoBOro curHana — 0 ... 400 C. 3meHeHue
curnana Ha Beixone ALIIT 6400...32 000. /lnama3oH HOPMATBLHOTO peXUMa pabOThI 000PYIOBAHMUS:

50...350 C.




