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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
CuHTe3 ynpap/isiiomux NporpaMM MUKPOKOHTPOJLIepoB Ha Moaeasax (I'TIO-3)

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

HampaBnenue noarotoBku / ceruaibHOCTh: 27.03.03 CucTteMHBbIH aHAJIN3 U yIIPaBJIeHUE
HanpasnenHocts (npo¢wmis) / cnenuanuzanus: CHCTeMHbI aHAJIU3 M yHNpaBJieHHe B TeXHHMYECKUX
cucremMax

®opma o0ydeHus: OUHaA

@akynpreT: @BC, ®aKyJIbTeT BHIYMCIUTEIBHBIX CHCTEM

Kagenpa: KCYII, Kajdeapa koMnbIOTEpHBIX CHCTEM B YIIPABJIEHHH H NPOEKTHPOBAHUM

Kypc: 3

Cemectp: 6

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 6 cemectp Bcero Enununner
1 Jleknuu 52 52 4acoB
2 JlaGoparopHbie pabOThI 50 50 4acoB
3 Bcero aymuTopHbIX 3aHATHN 102 102 4acoB
4 CamocrosTenpHas paboTa 114 114 4acoB
5 Bcero (6e3 sx3amena) 216 216 4acoB
6 OO01ast Tpy10EeMKOCTh 216 216 4acoB
6.0 6.0 3.E.

JuddepenurpoBanHblii 3a4eT: 6 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokor Ne 15 ot «19 » 6 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

Pa3zpaboTunku:

nomeHt kag. KCYII T. B. l'aamxka

npodeccop kad. KCYII B. M. ImutpueB

3aBeayromumii odecreunBaronieii kad.
KCVYII 1O. A. llypeirun

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan ®BC JI. A. KoznoBa
3aBeyIOUIHii BBITyCKaroIeH Kad.

KCVII 1O. A. lypeirun
OKCIEPTHI:

npodeccop kad. KCYII B. M. 3103pK0B
noueHt kag. KCYII H. 0. XabuOynuna
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enbro n3yuenne qucuuIuInHb "CHHTE3 YIPABISIIONIUX MPOTPaMM MHUKPOKOHTPOJUIEPOB HA MOJIE-
nsax" B paMKax rpyHroBOro MPOEKTHOTO 00ydeHUs SBISETCS MPAKTUIECKOe 3aKperieHIe 3HAaHUI 1 HaBbl -
KOB MPOEKTHOM, HAYYHO-UCCIIEAOBATEIHCKOM U OPraHU3aIlMOHHON JESITEIbHOCTH B paMKax mpodeccuo-
HAIBHBIX 33/1a4 [0 HAIIPABJICHUIO MOJTOTOBKH 00YUYaIOIIEerocs..

1.2. 3agaun IMCHMIIINHBI
— W3y4Y€HHUE TMPUHIMUIIOB MOCTPOCHUS YMPABISIONIMX KOHTPOJUIEPOB; MPUOOPETEHHE HABBHIKOB
CHHTE3a YMPAaBISAIONIMX MPOTPAMM MHUKPOKOHTPOJIIEPOB; UCTIOIB30BAHUE CPEJICTB KOMITBIOTEPHOTO MOJIEe-
JUPOBAHUS JIJIsI TECTUPOBAHUS YIPABIISIONINX MIPOTPaAMM ISl MUKPOKOHTPOJIIIEPOB

2. MecTto mucuuniuHbl B ctpykrype OIIOII

JucuuminHa «CuHTE3 yHpaBiSIOIUX HOPOrpaMM MHUKPOKOHTposuiepoB Ha monensax (I'TIO-3)»
(b1.B./IB.3.2) otHOCHUTCH K 670Ky 1 (BapuaTUBHAS 4acTh).

[TpenmecTByOIMKUMHU JUCHUIUIMHAMH, (POPMUPYIOIIMMHI HayaJlbHbIE 3HAHUS, SBISIOTCS: AHAIU3 U
ONTUMHU3ALMS TEXHUUECKUX ycTpoicTB U cucteM (I'TIO-2), BeruncnurenbHble MalllMHbI, CHCTEMBI U CETH,
WHpopMalmoHHO-yTIpaBIIsONIMEe CUCTEMBI B TexHoiornyeckux mporneccax (I'TIO-1), Matematuueckue
OCHOBBI TeOpHH cructeM, OCHOBBI IPOEKTUPOBAHMSI CUCTEM U CPE/ICTB YIPABICHHUSL.

[Tocnenyromumy JUCHUIUIMHAMY SBISIOTCA: KOMIIBIOTEPHOE MOAEIUPOBAHUE CIOXKHBIX TEXHUYE-
ckux ympasiseMbix cuctem (CTYC) (I'T1O-4).

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HAMpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH!

— JIK-4 cnocoOHOCThIO NMPUMEHSATh METO/bl CHCTEMHOIO aHajlu3a, TEXHOJOIMHM CHHTEe3a U
YIPaBICHUS IJIs1 pELICHMS] IPUKJIAJHBIX IPOEKTHO-KOHCTPYKTOPCKUX 3a/1a4;

— IIK-7 cnocoOHOCTBIO pa3pabaTbiBaTh MPOEKTHl KOMIIOHEHTOB CIIOKHBIX CHCTEM YIpPaBJICHMUS,
HOPUMEHSTD Ul pa3pabOTKU COBPEMEHHbIE MHCTPYMEHTAJIbHbIE CPEJICTBA U TEXHOJIOTUU IPOTrPpaMMHUpPOBa-
HUS Ha OCHOBE MPO(PECCUOHATILHON MMOATOTOBKH;

B pesynpTrare u3ydeHus: IUCLUIIIMHBI 00YyJatOIUNACS JTO0JIKEH:

— 3HaTh LIEJU U 33J]a4d TPYNIOBOTO MPOEKTHOIO 00YYEHUs; OCHOBBI IIPOEKTHOM €ATEIbHOCTH;
WHJIUBUyaJIbHBIE 33/1a4u B paMkax [ TIO

— yMeThb paboTaTh B COCTaBE MPOEKTHOM IPYIIBI MO peaTu3alii MPOEKTOB; MPAKTHUYECKU UC-
M0JIb30BaTh 3HAHMSI U HABBIKU B paMKax Mpo¢eCcCHOHATBLHON NesTEIIbHOCTH

—  BJaJAeTh MPOopeCcCHOHAIBHBIMU HaBBIKAMH PEIIEHUs] UHIAMBHYaIbHBIX 3ajlay MPH BBIOJIHE-
HUU NPOEKTA

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI COCTABIIACT 6.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl

6 cemecTp
AynuTopHbI€ 3aHATUSA (BCETO) 102 102
Jlexknuu 52 52
JlaGopaTopHbIe pabOThI 50 50
CamocTosiTenbpHas paboTa (Bcero) 114 114
BrinosiHeHME MHAWBUAYAIBHBIX 3aJaHUN 114 114
Bcero (0e3 ax3amena) 216 216
OO6miast Tpy1I0€MKOCTb, 4 216 216
3auerHble EauHunml 6.0 6.0
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5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA
Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

~ Q
o o 2 g s
o R S O = =
- € | £z 25
Haszeanus paznenoB QuCIUIUITMHBL 5 o Q. o O a2
O . O = ISERD)
= © = s 9 = E
= | S 2§ 5d
Ce g X
6 cemecTp
1 Onpenenenue nenen u 3agad dTana NpoeKTa 10 0 10 I1IK-4, I1K-7
2 Pa3paboTka (akTyanmu3anus) TEXHHIECKOTO 12 12 [TK-4, TIK-7
3a/IaHMsl ATAIa MPOEKTa
3 ITocTaHOBKA MHAMBUYaIbHBIX 3a/1a4 B 8 0 0 8 T1IK-4, TIK-7
paMKax BBITIOTHEHHS MPOEKTA
4 BpInoJHEHNE NHAMBH1yaJIbHBIX 33124 B 10 44 100 154 |IIK-4, TIK-7
paMKax sTamna mpoeKTa
5 CocraBnenne oTdeTa 10 6 14 30 I1IK-4, I1K-7
6 3amuTa oT4eTa O BEINOJIHEHHUH JTara 2 0 0 2 I1IK-4, I1K-7
MPOEKTa
Hroro 3a cemectp 52 50 114 216
Hroro 52 50 114 216
5.2. Coaep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
ConeprkaHne pa3IesoB TUCIUIUIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmmie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHM)
3 =
2 = g
g %5
HaszBanwus pasznenos CopeprkaHue pa3esioB TUCHUTIIUHBI (110 JIEKIUSIM) - &5
S =
59 2 =
Y 9 2
= (S]
6 cemecTp
1 Onpenenenue meneit u | PopMyaupoOBKa IIEJICH U MOCTAaHOBKA 3a71a4, HAIPaB- 10 |TIK-4, TIK-
3a]1a4 dTarma MmpoeKTa JICHHBIX HAa CUHTE3 YNPABJISAIONINX IPOrpaMM JJisi MU- 7
KPOKOHTPOJUIEPOB C UCTIOJIB30BAHUEM KOMITBIOTEPHBIX
Mopaenei
Htoro 10
2 Pa3zpaboTka DopMUpOBaHUE CTPYKTYPBI U COIAEPKAHUS TEXHUYE- 12 IIK-4, TIK-
(akTyanmuzarmsi) CKOTO 3aJaHus Ha pa3pabOTKy YIPaBISIOMINUX TIPO- 7
TEXHUYECKOI'O 3aJIaHHs rpaMM MUKPOKOHTPOJUIEPOB Ha KOMIIBIOTEPHBIX MOJIE-
JTamna npoeKTa JISIX YTIPaBIISIEMBIX OOBEKTOB
Htoro 12
3 ITocTanoBka ®opMrpoBaHUE UHANBUIYATBHBIX 3a7a4 U YaCTHBIX 8 T1IK-4, TIK-
WHIWBUIYAIBHBIX 33]1a4 B | TEXHMUECKHUX 3aJaHUN KaXIOMY YUYaCTHUKY MTPOCKTA 7
paMKax BBITIOJTHEHHS Vitoro 8
MPOEKTA

CornacosaHa Ha noprtane N2 31200



4 BrinosHeHNne Pemienne nHaMBUAYAIbHBIX 3a/1a4 B paMKax dTarna 10 T1IK-4, TIK-
WHUBUIYaJIbHBIX 33/1a4 B | IPOEKTa, OPUEHTUPOBAHHOTO HA CUHTE3 YIIPaBJISIO- 7
paMKax 3Tara MmpoeKTa IUX MPOTPaMM MHKPOKOHTPOJUIEPOB Ha MOJIETISAX
yIPaBISEMBIX 00BEKTOB
Hroro 10
5 CocraBieHue oT4eTa DopMUPOBaHUE JTOKATBHBIX OTYETOB YHACTHUKOB 10  TIK-4, IIK-
poekTa, (GOpMUPOBaHKE OOIIETO OTYETA 10 ATAIY 7
MPOEKTA, OJATOTOBKA MIPE3EHTAIIMMA JIJIS 3alIUTHI dTa-
a MpoeKTa
Htoro 10
6 3amura oT4eTa 0O IloaroToBka mOKjIaa M 3alIMTA OTYETA O BEIITOJIHCHUU 2 IIK-4, TIK-
BBITTOJTHCHUH dTara JTamna mpoeKTa 7
MIPOEKTA Hroro 5
Hroro 3a cemectp 52

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEYIOIMMH) THCHUIIIHHAMHA

Paznenbl qUCHUMIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIONIMMHI) TUCIMIUTMHAME MPE/ICTaBlIeHb! B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznienoB qaHHON AMCHHUIUIMHBL, 17151 KOTOPBHIX HEOOXOAUMO
HayuMeHOBAaHME TUCIUILIMH U3y4eHne 00eCcIeUnBAIONINX U 00ECIICUNBAEMBIX AUCIIUILINH
1 2 3 4 5 6
[IpenmecTByroNUe TUCITUATUTHHBI
1 AHanu3 ¥ oNTUMHU3AIHS TEXHHIECKUX
s 1 0 3a1us Te ec . i . i L+ n
ycTporictB u cucteM (I'TIO-2)
2 BeruuciurenbHbIe MAIIUHBI, CHCTEMBI N N N N N
U CeTH
3 M opManinoHHO-YIIPaBISIONINAE CH-
CTeMBI B TEXHOJIOTHYECKUX MPOIIeccax + + + + + +
(T'TIO-1)
4 MaremaTtuyeckrue OCHOBBI TEOPHH CH-
e €CKHE OCHO €OpHH C 4 . . n . n
cTeM
5 OCHOBBI IPOEKTUPOBAHUS CUCTEM H
POCKTHP + + + + +
CPEICTB YIIpaBIICHUS
[Tocnenyromue TUCIUITITUHBL
1 KoMmibroTepHOE MOJIETUPOBAHNE
CJIO)KHBIX TEXHUYCCKUX YIIPABIIIEMbIX + + + + + +
cucteM (CTYC) (I'TIO-4)

5.4. CooTBeTcTBHE KOMIIETCHUM I, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX MpPU HM3YUYE€HUHM IUCHUIUIMHBI, M BHJIOB 3aHATHN

MPEICTaBICHO B Tabmmiie 5.4.

Tabmuna 5.4 — CooTBETCTBHE KOMIETEHIIMN, (POPMUPYEMBIX MIPU U3YUYE€HUH AUCLUIUIUHBI, U BUJOB 3aHS -

TAN

Bunwl 3agstuin

@DopMbI KOHTPOJIS
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Komnereniuu
Jlex
JIa6. pao.
Cam. pab

[1K-4 +

+
+

Ortuet no I'TIO, Tect

I1K-7 +

+

Ortuer no I'TIO, TecT

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

3 =
3 = 5
< 25
]
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
2 2 <
> sz
o Q Z
= S
6 cemecTp
4 BplinosniHeHue CuHTe3 ynpapisSIoIUX IPOrpaMM MUKPOKOHTPOJLIE- 44  |IIK-4, IIK-
MHAVBUAYAJIBHBIX 3a/1a4 B | pOB C HCIIOJIb30BAHUEM MOJIENIEN YIIPABIISIEMbIX TEX- 7
pamKax sTamna npoexTa HUYECKUX 0OBEKTOB
Hroro 44
5 CocraBiieHue oT4ETa dopMUpOBaHKE OTYETA 10 IPOEKTY C Pe3yJIbTaTaMHU 6 [1K-4, T1K-
pelIeHus IOCTaBICHHBIX 3a/1a4 7
Hroro 6
Hroro 3a cemectp 50

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
He npenycmotrpeno PVYII.

9. CamocrosiTesibHasi padoTa
Bunsl camocTosiTenbHOIM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUU MTPEICTABICHHI B
tabmune 9.1.
Tabmuia 9.1 — Bugbl caMOCTOSTEIbHOM paboThl, TPYAOEMKOCTh B (HOPMUPYEMbIE KOMIETECHIHH

- (&)
= =
: i
Buner camocTosTenn,HON & > 0
HasBanus pasnenos 5 - =5 @opMBbI KOHTPOJIA
paboTsI 2 s 2
=S 2 2
e Qo 2
~ S/
6 cemecTp
4 BrinosHeHue Brinonnenue nHaIuBUIY- 100 |IIK-4, Oruer no I'TIO, Tect
WHIMBUYaJIbHBIX 33]1a4 B | aJIbHBIX 3aJJaHHI T1IK-7
paMKax 3Tamna ImpoeKTa Hroro 100
5 CocTaBienue oTyera BrinosnHenne nHAUBHUIY- 14 |1IK-4, Ortuet o I'TIO, Tect
aJIbHBIX 3aJaHul TIK-7
Hroro 14
Hroro 3a cemectp 114
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Hrtoro 114

10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuXxcst

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — bannapHble OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
Otuer no I'TIO 10 20 50 80
Tect 5 10 5 20
Hroro makcumyM 3a nepu- 15 30 55 100
on
Hapacraromum utorom 15 45 100 100

11.2. IlepecyeT 0a/1710B B OLIECHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmute 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaONuIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXYHAPOIHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYHUTHIBACT YCTICIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTAMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85-89 B (ouens xoporiiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (ocpecTaerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMAIMOHHOE 00ecTieyeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. OcHoBbl MuKpomporieccopHoil TexHuku [Tekcr]: yueOnoe mocodbue / FO.B. Hosukos, I1.K.
CxkopoboraroB. - M.: HMatepHer-YHuBepcuter MHpOpManuonusix texnosoruii, 2012; M.: BMUHOM,
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2012. - 358 c. (mannuue B 6udmoreke TYCVYP - 10 5k3.)

2. CBHUII - cuctema BUPTyadbHBIX HHCTPYMEHTOB W MpuOOpoB [Tekct] : moHorpadus / B. M.
Jmutpues [u ap.] ; MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoit ®eneparmu, Tomckuil rocynap-
CTBEHHBIM YHUBEPCUTET CUCTEM yIpaBieHUs U paauodnekTpoHuku (Tomck), Kadenpa monenupoBanus u
cucteMHoro aHanusa, Hayunas rpynna "PEBUKOM". - Tomck : B-Cnextp, 2014. - 216 c. (Hanuuue B
ounbmmoreke TYCVYP - 85 9k3.)

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. Opraauzaiys MUKPOIIPOLIECCOPHBIX cUCTeM : YdeOHoe mocobue amns By3oB / I'. M. JIoHOB ;
MunucrepctBo oOpa3oBanusi Poccuiickoit @enepanuu, MOCKOBCKHIM (PU3NKO-TEXHUYECKUH HHCTUTYT
(rocymapctBeHHbIN yHUBEepcUTET). - M.: MOTHU, 2000. - 159[1] c. (manuune B 6ubmuoreke TYCVYP - 42
9K3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAHYEeCKH e M0CO0Us
1. TIporpammupoBaHHe MPOMBIIUICHHBIX KOHTPOJUIEPOB: MeToanYecKHe yYKa3aHus 1Mo BHITIOTHE-
HUIO CTYJCHTaAMHU CaMoCTOsATeIbHON padoTel / Autuniua M. E. - 2016. 4 c. [DnexktpoHHBIA pecypc] - Pe-
xuM foctyna: https://edu.tusur.ru/publications/5912 (nara obpamenus: 27.06.2018).
2. Ornamounas mnata VX MEGA-128: Mertonudeckne ykazaHusi K JIaDOpaTOpHBIM paboTam /
Konyb6unckwuii B. I1., M3tomoB A. A., Pynesckuii B. M. - 2018. 42 c. [OnekrponHslii pecypc] - Pexum no-
cryma: https://edu.tusur.ru/publications/7753 (nata o6pamenus: 27.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE OCOOUS VISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKHE MaTepUaIbl IJIsi CAMOCTOSATEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
13 yuciia JIun C OI‘paHI/I‘-IeHHBIMI/I BO3MOXKHOCTAMUAU SI[OpOBBSI 1 UHBAJIMIOB HpGZIOCTaBJISIIOTCH B (bopMax,
aJJaNTUPOBAHHBIX K OTPAaHUYCHHSAM UX 3JI0POBBS U BOCIIPUATHS HH(DOPMAITHH.

Jlist I ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYCHHBIM MIPUPTOM.

JIJis1 U1 ¢ HAPYIIEeHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU (opme.

JlJist i1 ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

12.4. IIpo¢eccnonasibHbie 0a3bl JAHHBIX 1 HHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMbI

1. 1. IIpod. 6a3sr nanHbIX - https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. 2.IIpod. 6a3a naHHbBIX - http://protect.gost.ru/

3. 3. WuadopmammonHas cucrema - https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

4. 4. HMHpopMamoHHO-aHATUTHYECKast cucrema Science Index PUHI] -
https://elibrary.ru/defaultx.asp

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

13. MaTepuaJibHO-TeXHHYecKOe o0ecrneyeHue JUCHMILUIMHBI U TpedyeMoe MporpaMMHoe
ol0ecreueHune

13.1. O6mue TpedGOBaHNA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHHUILIMHBI

13.1.1. MaTepuaJIibHO-TeXHHYECKOEe U IPOrPAMMHOE o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jl1s mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHAWBUYaJIbHBIX KOHCYIbTALIUH, TE-
KYILIEr0 KOHTPOJIS ¥ MPOMEXYTOYHON aTTEeCTAllMU UCIIONIb3YeTCsl yueOHas ayTuTOpHUs ¢ KOJMUYECTBOM IIO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAsE JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JEMOHCTpAIOHHOE 000pyI0BaHUE U yueOHO-HAMTISAHBIE TOCOOuSs, 00eceunBaoIIe TeMaTHUYeCKHEe 1l-
JIIOCTPALMHU I10 JIEKLIMOHHBIM pa3JieiaM JUCIUILINHBI.
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13.1.2. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne 1JIs JadopaTopHbIX padoT

JlaGopatopust rpynmoBoro npoektHoro odyuenus (I'TIO)

yueOHasi ayIuTOpHUs JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI TIPOBE -
JIEHUS 3aHATHI MPAKTUYECKOTo THUIIA, yuyeOHast ayIuTOpUs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
MOMEIIEHHE JJIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMIOIHEHUS KYPCOBBIX padoT), TOMEIICHUE ISl IPOBEIe-
HUS TPYIIOBBIX U UHIMBUIYaJIbHBIX KOHCYIbTAIIUI

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuua, a. 74, 122 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- Komnstrorep (8 mit.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

Adobe Acrobat Reader

Google Chrome

Java

Microsoft Windows 8 Professional
Cpena monenupoBanus MAPC

13.1.3. MarepuajibHO-TeXHHYECKOE U POrpaMMHoOe o0ecrneuyeHue sl CAMOCTOSTeJIbHON padoThl
Jist caMOCTOSITeNNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hke [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYECHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU

BO3MOKHOCTSIMHU 310POBbSI U HHBAJIHU/10B

OcBO€HHE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEeIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBaJIHMIHOCTHIO, TOPTATUBHONW MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylIeHUEM cllyxXa, 000pyloBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH I[IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO alnapara HCIOJb-
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3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaund yaeOHON MHGOpMaIUK B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITC TCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBBIE 3aaHUA
21.]'[5[ OLCHKU CTCIICHU C(bOpMI/IpOBaHHOCTI/I nu ypOBHS[ OCBOCHUA 3aerHHeHHBIX 3a )II/ICI_II/IHJ'II/IHOI\/'I
KOMITETEHITUI MPOBOAMTCS 3aIIMTa OTYETOB MIEPE]] ATTECTAIMOHHO-IKCIIEPTHON KOMUCCHEH.

14.1.2. Tems1 npoektos I'TTIO
CuHTE3 ynpaBIIAIOIIMX MPOTrpaMM TSl OObEKTa yIpaBiieHus ""YMHas TEIUTUIA Ha THIPOIIOHUKE"
CuHTe3 yInpaBIsIOMUX IPOrpamMM Ui OECTIMIIOTHBIX JIETATeIbHBIX CPEACTB
CuHTe3 yHpaBIsIOIUX MPOTrPaMM JUIS TUCKPETHBIX 0OBEKTOB

14.1.3. Bonnpocsl niuddepeHnupoBaHHoOro 3auera

HcnonHuTenbHbIe MEXaHU3MBI

Vnpasnenue [LIMM-renepatopamu, cepBONPUBOAAMU, JOTUUECKUMH YCTPOUCTBAMHU

JlaTuuky (1aTYUKY HA 3aMBIKaHUE, TATYUKH CITYJaHBIX YUCEI, aHAIIOTOBBIC U3MEPHUTEIIH )

Konduryparnus koHTposiepa U yrnpapieHHe HHULIUATH3AIeH

CBs13p KOHTpOIIEPA ¢ KOMITbIOTepoM 110 mnHe USB

O6men yepe3 COM-topt

CriennanbHasi QyHKIMS BBO/IA paliOKaHAaIa

WNHuTepdericHbIe CBSA3M C IPYTUMHU KOHTPOJUIEpaMHu

Pabota ¢ uH(ppakpacHbIM KaHAJIOM

Kanan nocnenoBarenbHOM nepeaaun

TabnmuyHOe MpeoOpa3oBaHUe aKKyMYIISITOpa

FIFO-6ydeps

BydepuzoBanubiit 00MeH ¢ KomnbioTepoM yepes muny USB

[Tognepxka KoMIuIeKca renepaTopom u usmepurenein JJAPM

Pa6ora c EEPROM

AHann3 HenepuoINYecKuX HU(POBBIX CUTHAIOB

TouHas ycTaHOBKA YaCTOThl CHHXPOHHU3ALIMKU KOHTPOJUIEpa

O6men ¢ ALIIT gepes PSI

Hutepdeiic ¢ aymmo-DAC

Onrtuueckuit ”HTEpPEIC ¢ UIMEPUTEITHHON CUCTEMOM

Crpykrypa crueHapus

KomaH/ipl Hauana 1 OKOH4YaHHUS MTPOLIECCOB

Komannp! B3auMoIeCTBUS ¢ JaTYUKAMU U UCTIOTTHUTEISIMU

Komannpe! oxxumanus

CuHXpoHHU3a1Us IPOLECCOB C MOMOLIBI0 MEXaHM3Ma MOANIPOrpaMM

ApudmeTndeckre 1 TOOUTOBBIE OTEpalUN

KoMmnoHeHTbl n3MeHeHUsI MOPsKa BBITIOJIHEHUS TTpoIlecca

CTpyKTypa MHOTOYpPOBHEBOM KOMITBIOTEPHON MOJEIH

[TpUHIUITBEI TOCTPOCHUS MOJIEH OOBEKTA YIPABICHUS C UCTIOTHUTEILHBIMUA U U3MEPUTEIHLHBIMU
yCTpOHCTBaMU

KoMIOHEHTEHI 17151 TOCTpOCHUS TpauuecKoro CrieHapus

[TpuHLMITBI TOCTPOEHUS TpadUIECKOro ClieHapus

OTtnajgka crieHapusi Ha KOMITBIOTEPHOM MO/IETN 00bEKTa yIPaBICHHS

[Topsimok MPOIIMBKY CLIEHApHs B KOHTPOJLIEP

Omnagka cueHapus

[Tpumeps! mocTpoeHus rpadpuIecKuX ClieHapHUEB
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14.1.4. MeTonu4eckue peKOMeHAalNu

OO0s3arenpHBIC aymUTOPHBIE 3aHATHS 10 auctuiinHaM ['TIO mpoBoAsSTCS KaXKAbIid YeTBEPT B €U -
ueiid nens ['T10. Ha kadenpax coctaBnsieTcst U yTBepkaaercs rpaduk paboThl MPOEKTHBIX TPYIII, C yKa-
3aHHEM BPEMEHHU U MECTa MPOBEICHUSI 3aHATHI. PyKOBOAUTENb MPOEKTA CTABUT KAKJIOMY YYACTHHUKY HH-
TUBUAyalbHBIC 3a7a4ll B COOTBETCTBUU C HANpaBIeHHEM (CHEIHAIBHOCTHIO) OOYYeHUS U MpOoQuiieM
(cnemmanm3anueii) cryneHTta. Kaxapid stan [TIO 3akaHYMBaeTCs 3alIMTON OTYETa C BBICTABIICHUEM
OIICHKU 3a 3Tan. MToroBbie OTYETHI M OT3bIBBI PYKOBOAWTENS MPHUKPEIUISIOTCA K CTpPAHUIE MPOEKTa B
TeUEeHUE HEAEH TT0CIIEe 3aIMTEI.

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJUIOB MPEITyCMOTPEHBI TOTOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU
310POBbsI 1 HHBAIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napyueHusmMu
ciyxa

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

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpanunuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

JIluam ¢ OrpaHWYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, & UMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMALINH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUICHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Jypa OLIEHUBAHUS PE3yIETATOB O0YICHHSI MOXKET TIPOBOIUTHCS B HECKOIBKO 3TAIIOB.
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