MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
OCHOBBI IPOCKTHPOBAHUS CHCTEM H CPEICTB YIIPABJICHHSA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

HampaBnenue noarotoBku / ceruaibHOCTh: 27.03.03 CucTteMHBbIH aHAJIN3 U yIIPaBJIeHUE
Hanpasnennocts (nmpodunp) / cnenmanuzanus: CHCTeMHBIH aHaJM3 M yIOpaBlieHHe B
MH(OPMALMOHHBIX TEXHOJIOTHAX

®opma o0ydeHus: OUHaA

@PaxynpreT: PBC, @aKy/JabTeT BHIYUCIUTEIBHBIX CHCTEM

Kagenpa: KCYII, Kajdeapa koMnbIOTEpHBIX CHCTEM B YIIPABJIEHHH H NPOEKTHPOBAHUM

Kypc: 3

Cemectp: 6

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 6 cemecTp Bcero Ennauner
1 Jleknuu 16 16 4acoB
2 [TpakTrueckue 3aHITHS 16 16 4acoB
3 Bcero aymuTopHbIX 3aHATHN 32 32 4acoB
4 CamocrosTenpHas paboTa 40 40 4acoB
5 Bcero (6e3 sx3amena) 72 72 4acoB
6 ITonroroBka u cgada sK3aMeHa 36 36 JacoB
7 OO0m1as Tpy10eMKOCTh 108 108 JacoB
3.0 3.0 3.E.

Ok3ameH: 6 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 9 oT « 24 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienmasnibHocTH) 27.03.03 CucteMHbIN aHamu3 U yrpasieHue, yreepxkaeHHoro 11.03.2015 roxa,

paccmoTpena u omoOpeHa Ha 3acemanuu kadenpsl KCYIT «  » 20 roma, MPOTOKOMI
Ne

PazpaboTuuk:

nomeHt kag. KCYII T. B. 'anmxa

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®BC JI. A. Koznosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KCVYII 10. A. llypeirun
OKCIIepTHI:

mpodeccop kad. KCYII B. M. 3103pK0B
noueHt kagp. KCYII H. 0. Xabubynuna
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[IpuBHTHE HABBHIKOB CXEMOTEXHUYECKOTO MTPOCKTUPOBAHMS CUCTEM U CPEJICTB YMPABICHUS C TPH-
MEHEHHUEM CHCTEM aBTOMAaTHU3WPOBAHHOT'O MPOEKTUPOBAHUS

1.2. 3agaun IMCHMIIINHBI

— - U3yYCHHE NMPHUHLIMUIIOB MOCTPOSHUs, (PYHKIIMOHAIBHBIX BOZMOKHOCTEH U 0COOEHHOCTE HOp-
raHu3allui BCEX BHUJIOB CHUCTEM aBTOMaTHU3MpoBaHHOro mpoektupoBaHus (CAIIP) - undopmarmonHoro,
TEXHUYECKOr0, MaTeMaTHUECKOro, IPOrpaMMHOT0;

— - IpUOOpeTeHHEe HAaBBIKOB OPUEHTHPOBAHMSI B COBPEMEHHBIX CPEJICTBAX TEXHUUECKOrO U MPO-
rpammHoro odecneuernus CAIIP;

— - U3y4YeHHE OCHOB pa3paboTku, BHeApeHus u skcruryatanun CAIIP;

— - IpuoOpeTeHHe HaBbIKOB aBTOMAaTH3HMPOBAHHOTO MOJIETMPOBAHUSA U KOHCTPYUPOBAHHUS COBpE-
MEHHBIX YINPABJSAIOLNIMX CUCTEM C MOMOLIbI0 YHMBEPCAJIbHBIX U CHELUAIN3MPOBAHHBIX IPOrPaMMHBIX
CPEJICTB;

— - U3y4YCHHE CTPYKTYPHI U IPUHIMIIOB pabOThl MUKPOKOHTPOJIEPA;

— - U3y4YCHHE A3BIKOB POrPaMMHUPOBAHUS MUKPOKOHTPOJLIEPOB.

2. MecTo nmucuuiiiuebl B cTpykrype OITOII

Jucuumuinaa «OCHOBBI POEKTHPOBAaHUS cucTeM U cpencTB ynpasieHus» (b1.B.J1B.8.1) otHo-
cutcs K 670Ky 1 (BapuaTuBHas 4acTh).

[TpeamecTBYOMKUMU TUCIMIIMHAMY, (HOPMHUPYIOLUMH HavyallbHbIE 3HAHUS, ABISIOTCS: TeopeTH-
YECKHEe OCHOBBI AJIEKTPOTEXHUKH U AJIEKTPOHUKA, Teopusi aBToMaTrueckoro yrpanienus, Lludpossie cu-
CTEMBI aBTOMaTUUYECKOTO yIPABIICHMUSL.

[Tocnenyromumu AMCUUIUIMHAMU ABIsitoTCs: [IpenaunnomMnas npakTuka.

3. TpeGoBanusl K pe3yJibTaATaAM OCBOEHMS JUCUMILTHUHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HATpaBiieH Ha (JOPMUPOBAHUE CIEAYIOIINX KOMIIECTSHIIUI:

— TIK-6 crmocoOHOCTBIO CO3/1aBaTh MPOrPaMMHBIC KOMIUICKCHI JJISI CHCTEMHOTO aHaJIn3a U CUH-
T€3a CJIOXKHBIX CUCTEM;

— TIK-8 crmocoOHOCThIO TPOCKTHPOBAThH DJIEMEHTHI CUCTEM YIPABJICHHSI, TPUMEHATH COBPEMEH -
Hbl€ MHCTPYMEHTAJIbHBIC CPEJCTBA M TEXHOJOTMH MPOTrpaMMHPOBAHMS Ha OCHOBE MpodeccrOHaIbHON
MOJIrOTOBKH, 00ECTIEYMBAIOIIIE PEIICHHUE 3a7a4 CUCTEMHOTO aHAJIN3a U yIIPaBICHUS;

B pe3ynbrate u3ydeHust JUCIUILIMHBL 00Y4aIOIIUICS TODKEH:

— 3HaTh [IpuHIHMIEI OCTpOCHHUS, (PYHKIMOHATIBHBIE BOSMOKHOCTH M OCOOCHHOCTH OpraHH3a-
uu Beex BUa0B obecnieueHust CAIIP, Bkitouas mHGpOpMAIIMOHHOE, TEXHUYECKOe, MAaTeMaTUYeCKOe, JIUH -
IBUCTHYECKOE, IPOIPAMMHOE; - OCHOBBI pa3padoTky, BHeApeHUs U 3kciuryatanuuu CAIIP; - ctpykrypy u
MPUHLIUI PaOOTHI MUPOKOHTPOJLIEPA;

— yMeThb aBTOMATU3MPOBAHHO MojenupoBarh U mnpoektupoBaTb CAIIP ¢ momorupio yHUBEp-
CalbHBIX U CIEIMAJIU3MPOBAHHBIX MPOTPAaMMHBIX CPEJICTB; - pa3padarbiBaTh ApaiiBepa Uil MHUKPO-
KOHTPOJUIEPOB, COCTABJISIFOIINX OCHOBY CUCTEM U CPEJICTB yIPABICHHUS.

— BJIaJieTh - COBPEMEHHBIMHU CPEJICTBAMH TEXHHUECKOro U porpamMmmHoro oodecneuenus CAIIP;

4. O0beM TMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBiseT 3.0 3aueTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0Iu -

%Z.gf.ﬂl/l.]_[a 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunbr yaeOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
6 cemecTp
AynuTtopHble 3aHATHUSA (BCETO) 32 32
Jlexuun 16 16
[IpakTnueckue 3aHATHS 16 16
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CamocrosTenpHas paboTa (BCero) 40 40
[TpopaboTka IEeKIMOHHOTO MaTepralia 12 12
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 28 28
Bcero (0e3 sx3amena) 72 72
[ToaroroBka u ciava sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 108 108
3aueTHnie EanHAIIEI 3.0 3.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3jenbl AUCHUILJIMHBI U BU/ALI 3aHATHHI

Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

_ 0]
™ o 5 2 2 g
w = te) S 2 s 2
? S s oS 2 0
Ha3Banus pa3nenoB IuCHUTIIIMHBL i ) o o O g 5
= 5 = 30 =
=) S | &3 2
= © g =
6 cemecTp
1 3agaun u Bugsr CAIIP 4 4 8 16 TIK-6
2 IIporpaMMupyeMble JTOTHYECKUE KOHTPOJI- 4 4 10 18 [TK-6, TTK-8
Jepbl
3 Crangapr MOK-61131 4 4 8 16 |1IK-6
4 CtpyKTypa mporpaMMHOTO 00€CTICUeHHUS 2 2 8 12 [1K-6, ITK-8
TUIK
5 S3piku MOK 2 2 6 10 IIK-6, ITK-8
Hroro 3a cemectp 16 16 40 72
Uroro 16 16 40 72
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JeKIHIM)
Coneprkanue pa3ienoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 — ConeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 =
3 = 5
g > 5
HasBanus paznenos ConeprkaHue pa3ienoB JUCLHUILIUHEI 110 JIEKIHUAM z 5 &5
o) E
X 2 3
a e g
= S
6 cemecTp
1 3amaun u Bugel CAIIP | Knmaccuduxamus CAIIP; Buabt o6ecnieuenus CAIIP: 4 TIK-6
MaTeMaTH4eCKOe, TEXHUYECKOE, TPOrpaMMHOE, UH-
(opMalMOHHOE, TUHI'BUCTUYECKOE; METOMYECKOE;
OpraHU3AILMOHHOE
Hroro
2 [IporpaMmmupyemsie Onpenenenne I1JIK; BXOIBI-BBIXOIBI; PEKUM PEAIIb- [IK-8
JIOTUYECKUE HOT'O BpEMEHU U orpaHndeHus Ha npuMmeHenue 11JIK;
KOHTPOJLIIEPBI ycnoBust padotel [UJIK; unterpamus [1JIK B cucremy
YIpaBJIeHUS NPEANPUATUEM; JOCTYITHOCTh IPOTrpam-
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MupoBaHus; mporpammupyemslit ITJIK; pabounit
LMKJT; Bpemst cpabateiBanus; yctpoiicta [IJIK

Htoro

3 Crangaptr MOK-61131

OTKpBITHIE CUCTEMBI; 11€1€CO00Pa3HOCTH BBIOOpA S3bI-
ka MOK; npocToTa nporpaMMupoOBaHHs U TOXOAUH-
BOE IPEJICTABIICHHE; €ANHBIC TPEOOBAHMUSI K ITOJITOTOB-
K€ CIEeLUAINCTOB;

HUroro

[IK-6

4 CtpykTypa
IPOrPaMMHOTO
oOecneuenns [TJIK

Kommnekcs! nmpoektupoanus MOK 61131-3; unctpy-
MEHTBI KOMILIEKCOB TiporpammupoBanus [1JIK;
Kommexc CoDeSys.

Htoro

IK-8

5 S3p1ku MOK

IIJIK xak KOHEYHBINM aBTOMAT; SA3BIK JIMHECHHBIX
KkoHCTpyKIMii IL; ctpykTypupoBanuslii TekcT (ST);
peneiinbie nuarpammel (LD); pyHKumonansHeie 610-
koBble quarpamMMmel (FBD); mocnenoBarenbHble QyHK-
nuoHaiabHbie cxembl (SFC)

Hroro

2

[1IK-6

Hroro 3a CEMCECTP

16

5.3. Pa3nenbl AUCHUINIMHBI U MEKIMCIUIIIMHAPHBIE CBSI3H € 00ecneYnBaOIMMH (TPeIblyIIHMH)

Pazaenbl qucHUIIMHBL U MEKIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIE 5.3.

U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU

Tabmuua 5.3 — Pa3zfenbl AUCHUIUIMHBI M MEXANCIUIITIMHAPHBIE CBSI3U

HanmenoBanme JUCIUITIINH

Ne pa3nenoB qaHHOW MUCIMIUIAHEL, 17151 KOTOPBIX
HE00XOMMO H3yueHHEe 00ECTICUNBAIONIUX U
o0ecrieunBaeMbBIX TUCIHUILINH

1 2 3 4 5
[IpenmecTByronye AUCUUILUINHBI
1 Teopernueckne OCHOBBI AEKTPOTEXHUKHU U . .
JJIEKTPOHMKA
2 Teopust aBTOMaTUYECKOIO YIPABIICHHUS + + + +
3 LudpoBsie cHCTEMBI aBTOMAaTHYECKOTO . . .
yTIpaBJICHUs
[Tocnenyromue TUCIUITITUHBL

1 IlpenauruiomHas mpakTuka + + + + +

5.4. CooTBeTcTBHE KOMIIETCHUM I, JopMHUpyeMbIX IPH M3YYEHUH AMCHHUILIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN

MPEICTaBJICHO B Tabmuiie 5.4.

Ta6muna 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX MIPU U3YUYE€HUH AUCLUIUIUHBI, U BUOB 3aHS -

THHN

Komnerenuuu

Bunnl zagstuin

Jlek.

[Ipak. 3aH.
Cawm. pab

@DOpMBI KOHTPOJIA
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IIK-6 + + + Onpoc Ha 3ansatusx, Tect, OTyer
M0 MPAKTUYECKOMY 3aHATUIO
I1K-8 + + + Onpoc Ha 3andatusx, Tect, OTyer

110 IPAaKTUYICCKOMY 3aHATUIO

6. UaTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

He npenycmorpeno PVYIIL.

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)

HanmMeHnoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadiuie 8.1.
Tabmuia 8.1 — HaumeHoBaHMe MPaKTUYECKUX 3aHATHHA (CEMHUHAPOB)

3 3 £
3 s 5
5 Z > 5
HasBanus paznenos HaumeHoBaHuE NPAaKTUYECKHUX 3aHATHIA (CEMUHApOB) | 2 & &5
o E
= 2 =
e e 2
= o
6 cemecTp
1 3agaun u Bugel CAIIP | HacTpolika Mofynei aHamoroBoro 1 mugpoBoro BBO- 4 T1K-6
na; popMupoBanue GU3NIECKHUX aI[PECOB CUTHAJIOB B
IIPOMBIIIJICHHOH ceT!
Hroro
2 IIporpammupyemsble Kondurypuposanue u auarsoctuka [1JIK DJICU-TM IIK-8
JIOTHYECKHUE Hroro
KOHTPOJUIEPHI
3 Crangaptr MOK-61131 |Hacrpoiika oomena ganasimu mexay [1JIK u cepse- 4 [1IK-6
POM BBOJIa-BbIBO/IA
Hroro
4 Ctpyxktypa 3HAKOMCTBO CO CpPENOI NPOrpaMMHUPOBAHUS [1IK-6
MPOrPaAaMMHOIO OpenPCS: pazpadotka nporpammsl "Crapt-Crom"
obecnieuenus I1JIK s cumyisitopa [TJIK
Hroro
5 A3k MOK Pa3pabotka u omnagka nporpammsl "Crapr-Cromn" B [K-8
IJIK; O6paboTka BBO/Ia YHCIOBBIX 3HAUCHUI
Hroro 2
Hroro 3a cemectp 16

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMITETEHITMH TPECTaBICHbI B

9. CamocrosiTesqibHasi paboTa

tabmmue 9.1.
Tabmuua 9.1 — Bussl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 i
: i
Bunbl camocrositenbHON =] > O
HasBanus paznenon z = DopMbl KOHTPOJIS
paloTEI L s 2
= g =
a e g
= S
6 cemecTp
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1 3amaun u Bunbl CAIIP | IloaroroBka K mpakThye- 6 T1IK-6 Onpoc Ha 3aHaTusx, Ot-
CKHM 3aHSTHSAM, CEMHHA- YeT MO MPaKTUYECKOMY 3a-
pam HAaTHO0, Tect
[IpopaboTka JIEKIIMOHHOTO 2
MaTepuana
Hroro

2 IIporpammupyemble IToaroroBka K mpaxkTuye- 6 |IIK-8, Omnpoc Ha 3ansaTHAX, OT-

JIOTUYECKHUE KOHTPOJIIEPHI | CKUM 3aHSTHSIM, CEMUHA- [TK-6 YeT MO MPaKTUIECKOMY 3a-
pam uaruio, Tect
[TpopaboTka JIEKITMOHHOTO 4
MaTepuana
Hroro 10

3 Cranmaptr MOK-61131 | TloaroroBka K nmpakTuye- 6 T1IK-6 Onpoc Ha 3aHaTusax, Ot-
CKHM 3aHATUSAM, CEMHHa- YeT MO MPaKTUYECKOMY 3a-
pam HATHIO, TecT
[IpopaboTka TeKIHOHHOTO 2
Matepuaia
UTtoro 8

4 Crpykrypa [ToaroroBka k mpakTuye- 6 |IIK-6 Onpoc Ha 3anatusax, Ot-

MIPOTPaMMHOTO CKHM 3aHSTUSAM, CEMHHA- YeT MO MPaKTUYECKOMY 3a-

obecnieuenus [TJIK pam HaTuto, Tect
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
Hroro

5 A3pixkun MOK IToaroroBka K nmpaxkTuye- 4 |TIK-8 Omnpoc Ha 3aHsaTHAX, OT-
CKUM 3aHSATHUSAM, CEMUHA- YeT 110 MPAaKTUYECKOMY 3a-
pam HATHIO, TecT
[TpopaboTka JIEKITMOHHOTO 2
Marepuana
UTtoro 6

Hroro 3a cemectp 40
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa

Hroro 76

10. KypcoBasi padota (mpoekT)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

N . MaxkcuManbHbIi
N MaxkcuManbHBII MaxkcuManbHBIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI] ceMecTpa
6 cemecTp
Onpoc Ha 3aHATUSX 10 10 10 30
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OTyer 1o NpakTUIECKOMY 15 10 15 40
3aHATHUIO

Hrtoro makcumyM 3a nepu- 25 20 25 70
on

DK3aMeH 30
Hapacraromum utorom 25 45 70 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKU TPEICTaBIeH B Tabmuue 11.2.
Tabmuma 11.2 — IlepecueT 0aioB B OLIEHKU 32 KOHTPOJIHHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha aaty KT 3
2

< 60% ot MakcuManbHOU cymMMBbI 6astoB Ha aaty KT

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6AIIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaOIuUIle
11.3.

Tabmuma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY

HtoroBas cymma 0aios,

Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85-89 B (o4ens xoporiio)

4 (xopo1i1o) (3a4TeHO) 75 - 84 C (xopo1o)
70 - 74
6569 D (ynoBnerBopUTEIBbHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (ocpercraerio)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOoAUYecKOe U MHGOPMAIMOHHOE 00ecnieYeHue TUCIUIIINHBI

12.1. OcHoBHas JuTepaTrypa
1. JonoB I'. Opranuzanuss MUKpOIIPOIIECCOPHBIX CUCTEM: YueOHoe mocobue st By30B / [U.
JonoB; MunucrepctBo obpaszoBanus Poccuiickoit ®eneparun; MOCKOBCKHN (U3UKO-TEXHUYECKHUI
WHCTUTYT (TocymapcTBeHHbIN yHHBepcuteT). - M.: MOTH, 2000. - 159 c. (nanuuue B 6mbmuoreke TV -
CVYP -40 5k3.)

12.2. lonotHUTEILHAS JTATEPATYpPa
1.  OcHoBbl MEKpoOTIpoOIIeccOpHOU TexHUKH [Tekcr] : yueOnoe mocodue / FO. B. Hosuxkos, I1. K.
Ckopoboraros. - M. : Untepuer-Yuusepcurer Uupopmanmonnsix Texnonoruit, 2012 ; M. : BUHOM,
2012. - 358 c. (mamnuue B 6ubamoreke TYCVYP - 10 9k3.)

12.3. YueOHO-MeTOAMUECKHE TOCOOHS

12.3.1. O0s3aTesibHbIE y4eOHO-MeTOAuYeCKH e MOCO0Uus
1. MukponponeccopHsle yCTpOICTBa U cUCcTeMBI [TeKCT| : pyKOBOACTBO K OpraHM3aluy caMo-
crositenbHON padoTel / B. B. Pycano, M.IO. IlleBenes ; MuHuctepcTBO 00pa3oBaHusl M HayKu Poccwuii-
ckoil Penepanuu, TOMCKHNA rOCYAapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABJICHUS U PAJAUOIICKTPOHUKH,
Kadenpa npomeinuienHon 31ekTpoHUKH. - Tomck : TYCVYP, 2012. - 91 c. (manuuue B Oubmortexe TV -
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CVYP -405k3.)

2. IIporpammupoBaHue MPOMBIILICHHBIX KOHTPOJUIEPOB: MeToanYecKre yKa3aHus 10 MpOBee-
HUIO 1a00paTOPHBIX pabOT AJIs CTYACHTOB, 0OYyUYAIONIUXCS IO HampasiieHuto moaroroBku 15.03.06 "Mexa-
TpoHUKa U poboroTexHuka" / Autunua M. E. — 2016. 7 c. [DnekTponHsbIi pecypc| - Pexxum pocryna:
https://edu.tusur.ru/training/publications/5911, nara obparmenus: 02.05.2018.

3. IIporpamMupoBaHKE MPOMBIIUICHHBIX KOHTPOJLIEPOB: MeToquueckne yKa3aHus 1Mo BBITOJTHE-
HUIO CTYJICHTAMH CaMOCTOSTeNbHOU paboThl / AHTunuH M. E. — 2016. 4 c. [DnexTpoHHbIN pecypce] - Pe-
®uM gocrtyna: https://edu.tusur.ru/training/publications/5912, nata o6pamenwus: 02.05.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIIPUATHUS UHPOPMALIUH.

JL1s1 1M1 ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEITMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. TIpod. 6a3sl manHbIX - https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. TIlpod. 6a3za nanHbIX - http://protect.gost.ru/

3. MHudopmammonnas cuctema - https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

4. HudopManmoHHO-aHATUTHYECKAS cucrema Science Index PUHII -
https://elibrary.ru/defaultx.asp

5. HWudopmanmonnas cucrema - http:// www.tehnorma.ru/

13. MaTtepuaibHO-TEXHMYECKOe 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
obecneyenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHue 15 JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYNBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHA Tl

Jlaboparopusi MOJETUPOBAHUS U CHCTEMHOTO aHAJIHN3a

yueOHas ayuTOpus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JIEHUS 3aHSATUI MPAKTUIESCKOTO THIIA, yueOHAast ayTUTOPUS ISl IPOBEACHUS 3aHATUN 1a00paTOPHOTO THIIA,
MOMEIIEHHE AJIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT), IOMEIIEHHE JIsl IPOBEe-
HUS TPYNIOBBIX U WHANBUAYAIBHBIX KOHCYJIBTAIIUHN, TOMEIICHHUE AJIsl IPOBEICHUS TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOMN aTTecTaluu, IOMEIIEHNE I CAaMOCTOSTEIbHON paboThI

634034, Tomckas o6macts, T. Tomck, Bepmnauna ynuua, a. 74, 317 ayn.

Onucanue UMeroIerocs 000pyI0BaHUS:

- Komnerorep (10 mt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
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- PaGouee mecto mpenogaBarens.
[IporpammuoOe obecrieueHue:
— Cpena mopenupoBanust MAPC

13.1.3. MarepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aym.

CoctaB 000pyIOBaHUSA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8['Tw. - 5 mit,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIHHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHMe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U MHBAIHMJAMU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYCHUS.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/mepena-
yl yueOHOI nH(pOopMaLny B JOCTYIHBIX (POopMax, MOOMIIbHOM cHUCTEMBI NTPENoJaBaHusl sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pyl0BaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BUIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUNHON CUCTEMOM.

[Tpu 3aHATHAX C OOYyUYAIOUIUMUCS ¢ HAPYIIEHUsIMU 3PEHUSAMM [IPETyCMOTPEHO HCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH MPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEN A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIUMHCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aANNapaTa HCIoJb-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA MH(OPMAIIUU U IpyrHe TEXHUYECKHE CPe/ICTBa IprueMa/mepe-
Jau yuyeOHOM MHpOpMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JItoJel ¢ UHBaA-
JHUJTHOCTBIO.

14. OIIGHO‘IHI)IC MaTepuaJdbl H METOAUYCCKHUE PCKOMEHAAIUUA 110 OPraHu3aiuu U3y4cHUus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis olleHKH cTeneHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 3a JUCLUTUIMHON
KOMIIETCHITUI MCTIOJB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBIe 3aaHUA
1. Muxkpomnporeccop — 3T0 yCTPOHCTBO, OCYIIECTBIISIOIIEE MTPOIIECC
00paboTku aHanmoroBoi nHGopMaIu U 00paboTKH UM
00paboTku 1rdpoBoit HHGOPMAITMK U YIPABICHUS UM
00paboTKu aHaIOroBoM U MU(PPOBOM HHDOpPMALIUK
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00pabOTKN aHAJIOTOBOW MH(OPMAIIH

2. Yewm xapakrepusyercs ['apBapickasi apXuTeKTypa MUKPOKOHTPOJLIEPOB?

COBMECTHOM MaMSThIO 1711 XpaHEHMsI IPOTPAMM U JaHHBIX

TOJILKO MaMSTHIO JJI XpaHEHUs IPOTrpamMm

TOJIKO MaMSThIO JIJIsl XpaHEHUSI TaHHbBIX

OTJENIbHBIMH BHJIaMU TaMSATH JUIsl XpaHEHUS TPOTPaMM U TaHHBIX

3. Uem xapaxtepusyercs [IpuHCTOHCKas apXUTEKTYpa MUKPOKOHTPOJIIEPOB?

COBMECTHOM MaMsThIO 1711 XpaHEHHsI IPOTPAMM U JaHHBIX

TOJIbKO MAMSATBIO JJIl XpaHEHUS IIPOrpamMm

TOJIbKO MAMSTBIO JJIl XpaHEHUS TaHHBIX

OTJENIbHBIMH BHIaMHU TIAMSITH JIJISl XPAHSHHS IPOTPAMM U JTaHHBIX

4. udpossie cUrHagbHbIE MPOLECCOPHI MPEAHAZHAYCHBI IS

aHaJIOroBOM 00pabOTKM aHAIOTOBBIX CUTHAJIOB

1udpoBoit 00padboTKM MPPOBHIX CUTHAIIOB

ppoBOH 0OPaOOTKH aHATOTOBBIX CUTHAJIOB

aHaJIOTOBOM 00PabOTKM aHAJIOTOBBIX CUTHAJIOB

5. ApupMeTHUKO-IOTHYECKOE YCTPOMCTBO MO/IEPKUBACT

TOJILKO apuPMeTUYECKHE OTIepaliuu

apu(MeTHUECKUE U JJOTHYECKUE ONePaIUH

TOJILKO JIOTHUECKHE ONepaluu

JpyTUe onepamyy, OTIMYHbIE OT apU(PMETUYECKUX U JIOTHIECKUX

6. Koman bl 1iponieccopa BbIMOTHAOTCSA

Xa0TUYHO

napasuiesIbHO

IIOCJIEZIOBATEIILHO

M0 Mepe MOCTYIICHUS

7. YKaxxute pazmep namsaTu nporpamm MUKpokoHTposuiepa ATMEGAS8535?

8 kOaiT

8 Moaiit

16 x6aiit

16 Moaiit

8. CYeTUHK MPOTrpaMM UCHOIb3YETCS IS

aJipecaluy naMsTi JaHHBIX

ajZipecaliy namsTH MPorpaMm

aZipecaliuy OoNepaTUBHOMN NaMsITH

ajZipecalliy YHEproHe3aBUCUMON MaMsITH

9. VkaxuTe MpaBUIbHOE KOIMYECTBO PErHCTPOB OOILIEro Ha3HAYEHUS MUKPOKOHTpOJLIIepa
ATMEGAS8535

4

16

8

32

10. Kak nazpiBaercs peructp SREG?

Peructp ynpasieHnus MUKPOKOHTpOILIEpa

Peructp cocrosanus

Perucrpa xanuGpoBKH TaKTOBOTO reHepaTopa

Peructp ¢aroB npepbiBanuit

11. Kakoii pasmep wumeer »sHepronezaBucumas mnamsitb EEPROM  mukpokoHTposiepa
ATMEGAR8535?

512 Gaiit

256 Gaiit

128 Gaiit

64 Gaiit

12. Cxonbko MOpTOB BBOJA-BbIBOAA MMeeT MUKPOKOHTposuiep ATMEGAS535?
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13. YxaxkuTe npaBUIbHOE Ha3BaHUE PETUCTPA JaHHBIX MOpTa A
PORTB

DDRA

PINA

PORTA

14. [lIupoTHO-UMMTYJBCHASI MOIYJIALIUS — 3TO

UMITYJIbCHBIN CUTHAJI IEPEMEHHOMN 4aCTOThI U TOCTOSHHON CKBa>KHOCTH
VMITYJIbCHBIN CUTHAJI TOCTOSIHHOW YaCTOThI M IOCTOSTHHOM CKBaKHOCTH
UMITYJIbCHBIN CUTHAJI ITIOCTOSIHHOW YaCTOThI U IIEPEMEHHON CKBaKHOCTH
MMIYJIbCHBINA CUTHAJ IEPEMEHHOMN YaCTOThI U IEPEMEHHON CKBAaKHOCTU
15. B kakoM pexume paboraeT cueTduk rnpu osictpom HIMM?

B PEXKHMME IPSIMOTO cUeTa

B PEKHUME 00paTHOTO CYeTa

B pEeKMMeE IPSIMOTO M 0OpaTHOTO cueTa

B peXHMe OECKOHEUHOTO cueTa

16. B xakoMm pexxume paboTaet cueTunk mpu ¢azosom [IITUM?

B PEKUME NPSAMOTI0 cueTa

B peXXHME 00OpaTHOTO cYeTa

B peXHME IPSMOTO U 0OpaTHOTO cueTa

B peXrMe OECKOHEUHOTO cUeTa

17. 8-6utHbIii Taiimep-cueTurk TO He TO3BOJISET OCYLIECTBIAT
MU3MEpPEHHE NMPOMEKYTKOB BPEMEHU

MOZICYET BHEIIHUX COOBITHI

MOJICUET BHYTPEHHUX COOBITUN CUETUHKA

npeoOpa3oBaHNe BHIXOJHOTO CUTHaJIa KOHTPOJUIEpa B CUTHAJI € IIMPOTHO-UMITYJIbCHON MOIYJISIIIN -

18. Kak paboraet taiimep T1 B mpocreiimem pexume?

KaK CYMMHUPYIOIINANA CUETYUK

KaK BBIYUTAIOIMNN CUETUUK

KaK MHBEPTUPYIOIIUI CYETUHK

KaK CTOPOXKEBOM Taiimep

19. [Ins yero npeaHa3HauY€H CTOPOKEBOM Taitmep?

JUTSL IPEOTBPALLICHUS TIEPETIOJIHEHHS CUETYMKOB

JUISL 3aIUThl MUKPOKOHTPOJIJIEPA OT MOJA4H IMOBBIIICHHOTO HAIIPSIAKEHUS MTUTAHUS
JUTSL OTJIJIKM IPOTPaMM MUKPOKOHTpPOJUIEpa

JUTS 3aITUTHI MUKPOKOHTPOJUIEpA OT cO0OEB

20. YacTOTHO-UMITYJIbCHAsA MOYJISILIUS — 3TO

MMIYJIbCHBIMA CUTHAJ MTEPEMEHHOMN YaCTOThI U MMOCTOSSHHOW CKBaKHOCTH
MMITYJIbCHBIM CUTHAJI ITIOCTOSSHHOW YaCTOThI U MOCTOSIHHOM CKBaXKHOCTH
MMIYJIbCHBIN CUTHAJ MTOCTOSTHHOM YaCTOThI U IEPEMEHHON CKBaKHOCTH
MMITYJIbCHBIN CUTHAJI IEPEMEHHOMN YaCTOThI U IEPEMEHHON CKBAKHOCTHU

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
. OcuoBnrle nenu CAIIP;
. MeTozpl aBTOMaTU3alluu IPOEKTUPOBAHUS;
. BcriomorarensHbIe 11e)TH ¥ METO/IBI aHATN3a TPOSKTUPOBAHNS,
. Knaccugukarmus CAIIP;
. Marematuueckoe odecrneuenue CAIIP;
. Texanueckoe ooecneuenne CAIIP;
. [Iporpammuoe obecnieuenne CAIIP;
. Undopmanmonnoe obecnieuenue CAIIP;
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8. Jluursuctudeckoe odecreucuue CAIIP;

9. Meronndeckoe u opranu3aimonHoe ooecredenus: CAIIP;

10. Onpenenenue, pexXKUMbI pabOTHI U OTPAHUYEHUSI TPUMEHEHHUS TPOrPAMMHUPYEMBIX JIOTUYECKUX
KOHTPOJUIEPOB;

11. MnTerpanus I1JIK B cuctemy ynpasieHus NpeanpUsTUEM;

12. TTporpammupyemsrii ITJIK. Ero ycTtpoiicTBO, paboumii UK, BpeMs peaKInu;

13. OTKpBITBIE CUCTEMBI;

14. IlenecooOpa3HocTh BeIOOpA si361KOM MOK;

15. IIpocToTa mporpaMMHpOBaHUs U JOXOAYMBOE IIPEICTABICHHUE;

16. ITJIK xak KOHEUHBII aBTOMAT;

17. qnarpammel SFC;

18. Crimcok ¢ynkiwmii IL;

19. CtpyxrypupoBanHsliii TekcT ST;

20. Peneitnpie auarpammel LD;

21. OyHkunoHanbHble nuarpammsel FD;

22. ®opmat uHcTpykumu IL;

23. BbI30B (PyHKIIMOHAJIBHBIX OJIOKOB, Mporpamm u ¢pyHkuuit IL;

24. IL B pexxuMe UCTIOJHEHHUS;

25. Belpaxenus sa3bika ST;

26. Buap! iukiioB B sa3e1ke ST;

27. IlpepbiBanue urepanuii B sa3pike ST;

28. Urepamus Ha 6a3e pabouero muxia [1JIK;

29. lenu B popmarte si3bika LD;

30. YnpaBiieHrE TOPSIAKOM BBITIOJTHEHUS;

31. Pacmmmpenuie Bo3MokHOCTEH si3bika LD;

32. Orobpaxenune POU;

33. Iopsanok Beinonnenus: FBD;

34. uBepcus JTOrMYECKUX CUTHAJIOB;

35. Mertku, nepexonbl U BO3BpaT;

36. IIpaBuna moctpoeHus nocaeaoBareabHbIX GyHKIHOHATBHBIX cxeM (SFC);

37. IlapannenbHble U aJbTEpHATUBHBIE BETBHY;

38. YnpouieHubiii U crangaptasid SFC;

39. MexaHu3M ynpaBieHUsl 1EHCTBUEM;

40. OTnanka u koHTpoJib ucnosHeHus: SFC.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

Knaccugukanus CAIIP; Bunsl obecneuenus CAIIP: matemaTndyeckoe, TEXHUYECKOE, IIPOrpaMM-
HO€, NH(OPMAILIMOHHOE, IMHIBUCTUYECKOE; METOIUUECKOE; OPraHU3aIlIHOHHOE

Omnpenenenne I1JIK; BXOABI-BBIXO/IbI; PEKUM PEATILHOTO BPEMEHU U OTPAHMUYEHUS HA IIPUMEHEHUE
[JIK; ycnoBus pa6otel ITJIK; unrerpanus IIJIK B cucremy ynpaBieHus npeanpusTUeM; JTOCTYIMHOCTb
nporpaMMmupoBanust; nporpammupyemsiit IIVIK; pabounii niukit; Bpems cpabateiBanus; yctpoiicta ITJIK

OTKpBITBIE CUCTEMBI; 1L1€7€C000pa3HOCTh BhIOOpa si3pika MOK; mpocrora mporpamMmmupoBaHus U
JIOXOJUMBOE IMPECTABICHNUE; €IMHbIE TPEOOBAHMS K [TOJrOTOBKE CIEIIMAINCTOB;

Kommnekesl npoextupoBanuss MOK 61131-3; MHCTpyMEHTBI KOMILJIEKCOB IPOrpaMMHUpPOBAaHUS
IJIK; Kommnexe CoDeSys.

[TJIK xak KOHEYHBIH aBTOMAT; SI3bIK JIMHEHHBIX KOHCTpYKUMi IL; ctpykTypupoBanusiii TekcT (ST);
peneiinbie quarpammsl (LD); pynkunonansueie 610koBbie auarpammbl (FBD); mocnenoBatensHbie GyHK-
nnoHanbHbIe cxembl (SFC)

14.1.4. Bonipocsl 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHSAM, CEMUHAPAM
Hactpoiika moyrneii ananoroBoro u nugpoBoro BBoJa; hopmMupoBanre GU3NIECKUX aJPECOB CUT-
HAJIOB B ITPOMBIIIJICHHOHN CeTH
Kondurypuposanue u nuaraoctuka [1JIK JICU-TM
Hacrpoiika oomena nanabivu mexay [1JIK u cepBepom BBOIa-BbIBOIA
3HaKoMCTBO co cpenoil nporpammupoBanuss OpenPCS: pazpaborka nporpammsel "Crapr-Cron"
st cumyssitopa THIK

CornacoBaHa Ha noprane Ne 24205 13



Paspabotka u otnanka nporpammsl "Ctapt-Cron" B [1JIK; OOpaboTka BBOJA YMCIOBBIX 3HAUCHUN

14.1.5. MeTonn4eckue peKoMeH AU
OneHka creneHy cOpMUPOBAHHOCTHU 3asBICHHBIX B paboueil mporpaMme IUCLMIUIMHBI KOMIIE-
TEHLIUHA OCYIIECTBIISAETCS KaK B paMKaxX IPOMEXKYTOYHOM, TaK M TEKYyILEH aTTeCTalluy, B T.4. IIPU CHade
HK3aMEHA, IPOBEACHNUHN ITPAKTUYECKUX 3aHATUN. [IopsAIOK OLEHKHN Ul TeKyIIHUX BUAOB KOHTPOJIA ONpese-
JSIETCSl B METOAMYECKUX YKA3aHUAX 110 IPAKTUUECKUX 3aHATUM, OPraHU3aluy CaMOCTOSTENIbHOM paOOThl.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJIUIOB MPEITyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalibl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI U HHBAJIUIOB

Kareropun Bunbl 10NOMHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLXCst MaTepHasoB pe3ynbTaToB 00y4eHus

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpenmytecTBEHHO MUCHMEHHAS
poBepKa

C napymenussimu | CobecezioBaHHe 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C mapymeHusMu Perenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIC pa6OTBI, IINCBMCHHBIC HpeI/IMYI]_[eCTBeHHO JOUCTAHIIMOHHBIMU
JIBUTATEIIBHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOJaMH
armapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITUTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeToanuyeckue peKOMeH/IAMH 110 OLIEeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJOCTaBICHUS 3aJaHNI OLIECHOUHBIX CPEJICTB, @ UMEHHO:

- B IleyatHoi (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hOpMe 3NIEKTPOHHOI'0 IOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUS BCIYX;

- MIPEIOCTABJICHUE 3a/IaHUS C UCTIONb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluam ¢ OrpaHMYEeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuxX 00y4aromuXxcs MpeIycMaTpruBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Iponienypa oreHHBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYECHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nupopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMALINH:

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;
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- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:

- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OlICHUBAHHS PE3YJIbTATOB OOYUCHHUS MOXKET IIPOBOTUTHCS B HECKOJIBKO ITAIOB.
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