MUWHHCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUMCKOM ®EJEPALINU
denepanbHOE TOCYAAPCTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE YUPEKICHUE BHICIIETO 00pa30BaHus

«TOMCKUM TOCYJJAPCTBEHHBI YHUBEPCUTET CUCTEM VIIPABJIEHUA U
PAZIMOSJIEKTPOHUKW» (TYCVYP)

YTBEPXKJIALIO
IIpopekTop mo y4yedoHoi padorte
IL. E. Tposin
«_» 2017 r.

PABOYASI ITIPOTPAMMA YYEBHOM JUCITATLJIMHBI
«TPOEKTUPOBAHHUE CUCTEM YIIPABJIEHUS»

YpoBeHb OCHOBHOI 00pa3oBarenbHON IporpaMmel _bakanaBpuat

Hamnpasnenue(s1) moaroroBku (cneruanbHocTh): 09.03.01 MHdopmaTHKa ¥ BEIYMCIUTEIbHAS TEXHUKA

Hanpasiiennocts (mpoduis) mporpammel - [IporpaMMHoe o0ecrieueHne CpeCTB BRIYUCIUTEIbHON

TEXHUKHN U aBTOMATU3HNPOBAHHBIX CUCTEM

®opma o0yueHHs oyHas

CDaKYJ'IBTeT CHUCTEM YIIPABJICHUA

Kadenpa ABTOMATHU3MPOBAHHBIX CHCTEM YIIPABJICHHUS
Kypc 4
Cemectp 7

VYuebnblil man Habopa 2016 rona

Pacnpenenenue pabodyero BpeMeHu:

Bunsbi yueOHoii padoThI Cemectp 7 Enxnanust

Jlexkuuu 36 4acoB
JlaGopaTopHbie padoThI 36 4acoB
IIpakTH4eckue 3aHATHS 36 4acoB
Kypcooii npoext/padora (KPC) (aynuropnas) HE NPETYCMOTPEHO | YaCOB
Bcero aynuTopHbIX 3aHATH 108 4acoB

W3 Hux B nHTEpaKTUBHOII opme 20 4acoB
CamocrositenbHas padora cryaeHToB (CPC) 108 4acoB
Bcero (0e3 3x3amMeHna) 216 Jacos
CaMocT. paGoTa Ha IOATOTOBKY M cAavyy IK3aMeHa 4acoB
OO0mas Tpy10eMKOCTH 216 4acoB

(B 32a4eTHBIX €IUHUIIAX) 6 3ET

dud. 3auer — cexbMoOM cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokosn Ne 2 oT « 24 » 1 2017 1

PaGouas  mporpamma  cocTaBieHa ¢  ydeToM  TpeOOBaHHI q)ez[epam,Horo2
I'ocynapcTBeHHOr0 00pa30BaTENBHOTO CTAaHIApPTa BBHICHIETO MPO(GECCHOHANIBHOIO0 00pa3oBaHUS
(®I'OC BO) no nanpasnenuro noarotoBku 09.03.01 HWMuadpopmaTtnka U BEUHUCIUTEIbHAS TEXHUKA
(xBanmu¢ukanus (crenens) "OakanaBp'"), yrBepxaeHHoro Ilpukazom MunucrtepcTBa o0pa3oBaHus
u Hayku Poccuiickoit @enepamuu ot 12 suBaps 2016 r. Ne5, u paccMoTpeHa U YTBEp)KJI€HA Ha
3acenanuu kadenpsl 24 supapst 2017 ., mporoxomn Ne 2.

Pa3paborunk, a.1.H., mpodeccop kadh. ACY M.IO. KaraeB

3aB. obecrnieunBaronieit kadenpoit ACY

I.T.H., mpodeccop A.M. Kopukos

Pabouvas mporpamma coriiacoBana ¢ (pakyabTeToM, MIPOPUINPYIOLICH U BBITYCKAIOIICH
Kadeapamu CrienaaIbHOCTH.

JlexaH, K.T.H., IOLICHT I1.B. Cenuenko

3aBenyronuii npoQrIMpyromei u

Breimyckaronieii kagenpoit ACY,

1.T.H., ipodeccop A.M. Kopukos
DKCHepThl:
Houent xad. ACY, K.T.H. AWM. UcakoBa
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1. IIEJIM M1 3AJIAYM TUCLIMTLTAHBI 3

Hucuumnmaa «lIpoexkTupoBaHne CHCTEM YIpaBICHHUS» YHTAETCS B 7/ CeMecTpe M TpeaycMaTpuBaeT
MIPOBEICHIE JIEKITNH, TAOOPaTOPHBIX U MPAKTUYECKUX 3aHATHH, HamMcaHue pedepara u moydeHne pa3InaHoro
poaa KOHCYIbTallUM.

Heabro aucuuniaunbl [lenblo 0CBOCHUS TUCIUTUIMHBI SIBISICTCS TIOATOTOBKA Oyaylmero OakaiaBpa K
HayYHO-TEXHUYECKOW U OPTraHW3allMOHHO-METOIWYCCKON JCATCILHOCTH, CBSA3aHHOW C pEUICHHEM 3aJad o
MOJTy4eHHIo, Tiepenade, o0paboTKe, XpaHEHHWIO, PACHPOCTPAHEHHWIO W TMPEACTABICHUIO HH(OpMAalMU MpH
MMPOSKTUPOBAHUU CHCTEM YIPABIICHUS.

3agauu AMCUUMIVIMHBI: CPOPMUPOBATh HABBIKM M YMEHHs CBS3aHHBIC C MPOBEICHHEM HCCIEIOBAHHIA:
IPUMEHATh HEOOXOOMMBbIE AJISl NOCTPOSHHS MOJENed 3HaHWS HPUHIMIIOB IEHCTBUS M MaTeMaTHYeCKOI'o
onucanus pa3pabOTKHU MPOrpaMMHOTO oOecIieueHus! UIsl TPOSKTUPOBAHMSI CUCTEM YIPABJICHUS; PEaln30BbIBATH
MOJIEJIN CPEACTBAMHU BBIUYUCIUTEIBHON TEXHHUKH; OMpPEACISATh XapaKTEPUCTHKH OOBEKTOB MPOQecCHOHATBEHON
JeSITENbHOCTH 110 Pa3pabOTaHHBIM MOAETISIM.

Bocnuranue y cryneHTa yMeHus pa3padareiBaTh U 00OCHOBBIBATh MaTEMAaTHUECKUE MOAEIH Pa3padOTKu
MPOTPaMMHOT0 00ecIIeYeHHsI ISl TPOSKTUPOBAHUS CHCTEM YIIPABIICHHS.

O3HaKOMUTH CTyAEHTa C (PHU3HKO-TEXHWYECKUMH MpobjeMamMH, TpeOYIOIMMH MaTeMaTHIecKoro
MOJICJINPOBAHMS MIPOrPaMMHOI0 oOecredyeHus: il MPOEKTUPOBaHHUs cucTeM ympasieHus. CdopmupoBats y
CTy/ICHTa TPAaKTUYeCKHE YMEHHS W HAaBBIKM pelieHHs pa3paOdoTKH MPOrpaMMHOTO oOecTiedeHus s
MIPOEKTHPOBAHUS CHCTEM YIIpaBIICHUS.

B pesynbrate n3yueHHMs Kypca CTYIEHTHl JOJDKHBI CBOOOZAHO BIAJETh MAaTEMAaTHUYECKUM ammapaToM
Pa3pabOTKH MPOrpaMMHOTO 0OeCTICUEeHUs U1 IPOSKTUPOBAHUS CHCTEM YIIPaBIICHHUS.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

Huctumnaa «lIpoexTupoBaHre CHCTEM YIpPABIEHUs» OTHOCHTCA K YUCIY NUCIUILTAH BapUaTUBHOW
gactd (o BBIOOPY). YcCIemHoe OBIAJACHHE AWCIMILIMHOW TpeanosaracT MpeaBapuTe/bHbIe 3HAHWS I10
qucruiuimHaM:  «Marematukay, — «JluckpetHas  maremarukay, —«lIporpammupoBanme», B 0o0BeMme,
MPEeyCMOTPEHHOM CIeIUabHOCThI0 «MH(opMaTHka W BBUMCIWTENHHAS TEXHUKA», a TaKKe HaBBIKH
MPOrpaMMUPOBaHUs. 3HAHUS, TIOTYYSHHbBIE TIPH M3YyYSHUH NaHHOW JUCIUILIMHBI, OyIIyT HCIIOJIB30BaThCS MPH
noxaroroske BKP.

3. TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUA JUCIHUITJIMHbI

[pomnecc n3ydenuns nucuuuinHbl «[IpoekTHpoBaHUe cUCTEM YITPaBJICHHUs» HalpaslicH Ha OPMUPOBAHHE
CJIEYIOINX KOMIIETEHIINN:

Oobwenpogheccuonanvnvie komnemenyuu (I1K):
— CnocoOHOCTh OCBaMBaTh METOJIWKUA UCIOJB30BAHHUA MPOTPAMMHBIX CPEACTB IS PEIICHHS
npakTryeckux 3amad (OIK-2).
— CnocoOHOCTh YYacTBOBAThH B HACTPOMKE M HAJIAJIKE MPOrpaMMHO-annapaTHbix koMiuiekcos (OITK-4).

B pe3ydanTaTe H3YYCHUA TUCHUIIJIMHBI CTYACHT T0JI7KCH:

3namo:

— COBpPEMEHHBIE KOMITBIOTEPHBIE TEXHOJOTMHM B MPHJIOXKEHUHM K PEIICHUIO 3a7ad MPOCKTHPOBAHHS
CUCTEM ynpaBneHI/m;

—  METOAOJIOTUYCCKHUEC IMOAXOObI K (bopMaszaum/I nu CprKTypI/BaI_[I/II/I pa3J'II/I‘IHBIX THUIIOB HAaHHBIX IJIA
(hopMUpOBaHUs pEIICHU B XOJI€ YIIPABICHYECKOTO MTPOIIECCa;

— CTIPYKTYpy VIpPaBJICHUYECKMX 3HAHWWA, OCHOBHBIE MoOJenu (OPMHUPOBAHUSA PEIICHUA TIPHU
HpOCKTI/IpOBaHI/II/I CUCTEM ynpaBHeHI/ISI;

— BUJIBI, CTPYKTYPY, XapaKTEPUCTUKH yIPABICHUYECKUX WHPOPMAITHOHHBIX CHCTEM;

— TPHUHIOUOB aBTOMATH3allMM YIPABICHHUS B PA3NIMYHBIX YUPESKJCHHUSIX C HCIOJIb30BAaHHEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH;

Ymemon:
— WCHONb30BaTh  KOMITBIOTEPHBIE  MPOTPAMMHO-TEXHOJOTHYECCKHE  CHUCTEMBI B TIpoIecce
po(hecCHOHATIBHOMN NEATCIIbHOCTH;
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4

— pa3pabaTbiBaTh CTPYKTYpHl M (popMHpoBaTh 0a3bl JAHHBIX W 3HAHUM JUIS CHUCTEM TOJICPIKKH
YIPaBICHYECKUX PEIICHUH;

— WCIIONB30BaTh CTATUCTHYCCKHUE U IBPUCTHUCCKHUE ATOPUTMBI TUATHOCTHKH W YIIPABIICHUS, OIICHUTH
X 3QEeKTUBHOCTB;

— TPOBOJUTH TEKCTOBYIO M TpadUuecKyr0 00pabOTKy AOKYMEHTOB C HCIIOJIb30BAaHHEM CTaHIapTHBIX
MIpOTpaMMHBIX cpencTB DBM;

— TIONB30BaThCs HAOOPOM cpelcTB ceTr VIHTepHET i ipodecCHOHATBLHON e TeTbHOCTH,
Bnaoemby:

— HaBBIKaMH TI0JIH30BaHUsI IEPCOHANTLHBIMU KOMIIBIOTEPAMHU Ha YPOBHE MMOJTb30BATENCH;

— HaBBIKAMH MPOTPAMMHPOBAHHsS Ha SA3bIKAX BBHICOKOTO YPOBHS, a TAKKe PabOThl B MaTEMaTHUCCKUX
makerax Matlab, MathCAD.

4. OBbEM JJUCIHIUIIJIMHBI U BUbI YUEBHOW PABOTBI
OO0mas TpyI0eMKOCTh JUCIUTUIMHBI COCTABIISICT 6 3aYeTHBIX CIUHHMIL.

Bun yuebHoit paboThI Bcero CemecTpbl
4acoB 7

AyIUTOpHBIE 3aHATHSI (BCETO) 108 108
B tom uncre: — —
Jlexuun 36 36
Jlaboparophslie padotsl (JIP) 36 36
[paktuueckue 3anarus (I13) 36 36
Cemunaps! (C) — —
Komnokeuymst (K) — —
IlonroroBka pedepara — —
pyaue 6uovl ayoumopnoi pabomoi
CamocTosiTeIbHasi padoTa (Bcero) 108 108
[IpopaboTka JIEKIIMOHHOTO MaTepuaa 18 18
[MoaroroBka x 1aGOpaTOPHBIM 3aHATHSM 36 36
[loaroroBka K MPakKTHYECKUM 3aHITHIM 36 36
CaMOCTOATENIBHOE N3YYEHUE TEM TEOPETHUECKOU 18 18
4acTH
IToaroroBka K 3x3aMeny (3auery)
Bun npomexxyTouHO# aTTecTanuy (3ader, Hdud. zager
9K3aMCH)
O0mas Tpy10eMKOCTh 216 216
yac, 3a4. e. 6 6

5. COAEP)KAHUE JUCHUIIJINHBI

5.1. Pa3zgenn!l AMCHUILINH H BUABI 3aHATHI

Tabnuma 5.1
No HaumenoBaHue pasjena TUCIUIUIMHBI 0 <
n/m = 5 . m 2=~
= S&E| EE| g8 o m| 9 = é
2| 85| 255|288 88| 28
| SE| 25| 288 8¢ S
= |5S8|E8|Sap 250
o o o
S =
1 2 3 4 5 6 7 8
1. | Konuenmus uHQOpPMaTH3aLNN OIlIK-2,
6 18 36
MPOEKTHPOBAHUS CUCTEM YIPABICHUSI. 6 6 OIIK-4
2. | TunoBele 3amaun  HHDOpMATH3ALUH
6 6 OIIK-2,
YIPaBIEHYECKOTO  TEXHOJIOTHYECKOTO 6 18 36 A
mporiecca. OTIK-
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3. | Uudopmanuonnsie CHCTEMBI OIIK-2 5
YIIPaBICHHUS. 6 6 6 18 36 OHK-4'

4. | ABTOMaTH3MpPOBAHHBIC CHUCTEMBI OLIK-2

,

YIPaBJICHUS YUPEKICHUCM. 6 6 6 18 36 OLK-4

5. | Opranusamus aBTOMaTU3UPOBAHHOTO OIIK-2,
6 18 36

paboyero Mecta pyKOBOIMTEIIS. 6 6 OIIK-4

6. | OOmue NPUHLIMUIBI ~CTATHCTUYECKOTO OI1K-2
aHAIIN3a YIPABIEHUECKUX JAHHBIX. 6 6 6 18 36 OHK-4,

HUTOI'O 36 36 36 108 216

5.2. Conep:xanne pa3neioB THCIUNIMHBI

Tabmuma 5.2

Ne HaumenoBanue paszjenoB ConeprxkaHue pa3aeioB Tpynoe | @opmupyem

/I MKOCTb 136

(dac.) | KOMIeTeHIH
u
(OK, IIK)

1 2 3 4 5

1. | Konuemnmus OCHOBHBIE ~ TPHUHIUIBI  (PYHKIIMOHUPOBAHUS 6 OIIK-2,
rH(pOpMaTH3AIIU COBPEMEHHBIX cUcTeM MIPOEKTUPOBAHUS OIIK-4
MPOEKTUPOBAaHUS  CHCTEM | yIpaBlIeHUs; (YHKIHMOHANBHYIO  CTPYKTYPY,
yIpaBJICHHS. TIPUHIIMITBI OpraHu3alnu TEXHUYECKOTO,

MPOrPaMMHOTO u WH(POPMAITMOHHOTO
obecrieueHnsT CHUCTEM YIIPaBICHUS; METOIBI
MOJICIIUPOBAHUSL HCCIIEAYEMBIX TPOLECCOB U
00BEKTOB YIPaBJICHHUS; METO/IBl aBTOMATU3AINN
MPOEKTHHIX TMpPOIENyp aHamh3a ¥ CHHTe3a
TEXHUYECKUX CHUCTEM YIpaBICHHS, CPEJCTBA
WHPOPMAITMOHHON MOJIICPIKKHU rporecca
MPOEKTUPOBAHUS TEXHUYECKHX CHUCTEM
yHIpaBIeHHS

2 | Tunossle 3amauu | CHCTEeMHBIH  TMOAXOA B  MPOSKTUPOBAHUHU. 6 OIIK-2,
rH(pOpMaTU3AITUU Hucxopsiee, Bocxonsdliee H  CMEIIaHHOE OIIK-4
YIpaBIeHIECKOTO MPOEKTUPOBAHUE. Crtpykrypa mporiecca
TEXHOJIOTHYECKOTO MPOCKTHPOBAHUS:  HMEPAPXUYECKUE  YPOBHH,
mporiecca. ACTEKThl OIMHUCAHUS, CTAJUU TPOCKTUPOBAHHS.

[IpoexTHBIE TIPOIIEAYPHI, OMEpaIlUK, MaPIIPYTHI
MPOEKTHPOBAHUSI. Tunoseie MIPOEKTHBIC
npouenypsl. [IpuHIMIB aBTOMaTH3UPOBAHHOTO
npoekTupoBaHus. COCTaBISIOIIME KOMIUIEKCa
CPEACTB  aBTOMATH3ALMH  NPOEKTUPOBAHUS
TEXHOJIOTHYECKOT0 Mpolecca

3 | MUudopmanmonnsie [Tnardpopmer OBM, cTpykTypa IporpaMMHOIO 6 OIIK-2,

CHCTEMBI YITPABJICHHUS. obecrieveHusl. MogenupoBanue CHCTEM OIIK-4

yIpaBICHHS, BH/IBI MaTeMaTHYECKOTr0
MOJICIIUPOBAHUS.  3aJaud  MaTeMaTHYeCKOTro
oOecrieyeHus1, ONTUMHU3ALUS B TPOEKTHPOBAHHH.
®opmbl xpaHeHus: MHopManuu, ¢aiasl, 6a3bl
JaHHbIX. Buael  6a3  JaHHBIX, OCHOBBI
pEeNSIMOHHBIX 0a3 JaHHBIX. BcTpoeHHBIE B
CUCTEMY yIpaBJICHHS SI3BIKH
MPOrPaMMHUPOBAHHUSL. MeTtopt OTIMCaHUS
TEXHOJIOTHUECKOH  WMHGOpMAIMH:  CIIOCOOBI
KOJMPOBAHMS, S3BIKU OIMCAHVSL.

4 | ABTOMaTH3UPOBAHHBIC Cucrembl ympaeienus npoekramu (PDM): 6 OIIK-2,
CHUCTEMBI YIpaBeHUS | 3a/la4dl CHCTEM yIpaBjieHUs 0a3aMu JaHHBIX 00 OIIK-4
TTRaNy TaTTTTaN s H3JCIINH, (hyHKIIMOHATHHOCTD PDM,
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WHTerpupoBaHHBIE  CHCTEMBI  YIPaBICHUS
NpEeANPUSITHEM (MHTErpHpPOBaHHOE
KOMITBIOTEpHOE TPOn3BOACTBO). Crucrembl ERP,
MRP. Crpykrypa ERP, BakHBIE KOMITOHEHTHI
ERP w mpunmunel  (GyHKUIMOHUPOBAHUSI.
[IpeumymectBa BHenpenuss ERP u  MRP,
mpeanocbuiku  auaa  BHeapenus.  CALS-
TEXHOJIOTHH:  ONpeACieHHE,  aKTyaJbHOCTb,
ctpykrypa. OcHoBuble craHmapTel  CALS,
npennocbuiku ucronb3oBanuss CALS. CALS u
PLM.

5 | Opranuszamnus

pabouero
PYKOBOJMTEIISI.

ABTOMAaTU3UPOBAHHOTO
MCCTa

DBOTIOIUSL OpTraHH3aIMOHHOTO
npoektupoBanusi. COBPEMEHHBIN 3Tan pa3BUTHUS
MPOCKTHPOBAHKSI ~ OPTaHU3AINMOHHBIX  CUCTEM
YIpaBICHHUSL. [Nonstue " CYITHOCTh
MPOEKTUPOBaHUs.  Buabl  MpPOCKTHPOBAHMS.
Crernuduka MPOCKTHPOBAHHUSI
OpraHU3alMOHHBIX cucTeM yIpaBIICHHUS.
OCHOBHBIE DJIEMEHTHI IIPOCKTHOM IEATEIBHOCTH.
CyOBeKThl OPraHU3aMOHHOTO IPOCKTHPOBAHMS,
ux kadecTBa. OOBEKTHI OPraHU3aIUOHHOTO
npoektupoBanus. Kinaccudukamms oOBEKTOB
OpPraHM3aIlMOHHOTO TPOSKTHPOBAHMSI.

OIIK-2,
OIIK-4

6 O0mme TIPUHIINTIBI
aHaJIM3a
YIPABICHUYCCKUX JTAHHBIX.

CTaTUCTHYCCKOT'O

[onsitre HOpMBI 1 HOpMaTHBa. Kitaccndukanus
HOpM Tpyaa. OyHKUIMM HOPM Tpylda M METOZBI
ux oOocHOBaHUs. MeToapl pa3paboTKH HOPM
Tpy#a.  OCOOCHHOCTM  HOPMHUPOBaHHA  H
perimaMeHTaluy  yNpaBJICHYECKOro  Tpyna.
HpOCKTI/IpOBaHI/IC MMOACHUCTEMBI HOPMHPOBAHUA
TpyZa CllyXKallluX. YCTaHOBJICHUE YUCJIEHHOCTH
paOOTHUKOB  Ha  HOPMAaTHBHOW  OCHOBE.
Pazpaborka MITaTHBIX pacnucaHuii c
HCIIOJIb30BAHMEM HOPMATHBHBIX MAaTCpHUAJIOB.
HopmupoBaHie yMCTBEHHOT'O TPYya.

OIIK-2,
OIIK-4

HUTOI'O

36

5.3. Paznesibl AUCHUIIMHBI M MEKTUCIUIJIMHAPHBIE CBSI3U € 00eCeYUBAIUMHU (MPeabIAYIIUMHU) U
o0ecneyuBaeMbIMH (I0CJIETYHOIIUMH) JTUCHUNIIHHAMHU

Ne HanmenoBanue o0ecrieunBaroOnnx Ne Ne paznienoB JaHHOM TUCIUILTAHBL, I KOTOPBIX HEOOXOAMMO
n/m (TIpeIbIAYIINX ) AUCIIUTLIAH M3yYeHHUE 00eCIICUNBAIONIMX (IPEABLIYIINX ) AUCIUTIIHH
1 | 2 | 3 | 4 | 6
IpenmecTByonue TUCIUIITHHBI
1. | Marematuka + + +
2. |JluckperHas maTemMaTuka +
3. |IIporpamMmupoBaHue + +
IMocaenyromme TUCHUMIIHHBI
1. |[Tloaroroska BKP | + | + +

5.4. CooTBeTcTBHE KOMIIETEHIM I, (POPMHUPYEMBIX IPH U3yYeHUH AV CUMILIMHBI, 1 BUAOB 3aHATHH

Ilepeuens xommerenmmit | JI | Jla6. | IIp.3. CPC DopMBI KOHTPOJIS
Omnpoc Ha jekuuu, cemunape, Otder no nad.
OIlK-2 + + + + pabore, TecToBoe 3amanue,
IIpoBepka KOHCIEKTa
OITK-4 + + + + Onpoc Ha ey, 3amuTa 3a1anuii 1o iab.

pabote, [IpoBepka TecTOBOTO 3aJaHUS

JI — nexnms, JIa6. — mab. pabotsr, [1p.3. — mpaktuueckue 3anstusi, CPC — camocrosTenpHas paboTa CTyAcHTa
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6. METOJIbI U ®OPMbI OP'AHU3ALINU OBYYEHUSA 7

Jia ycrenrtHoro OCBOEHUS AWCHUIUIMHBI TPUMEHSIOTCS pa3indHble 00pa3oBaTeNbHBIE TEXHOJIOTHH,
KOTOphIE OOECTIEYMBAIOT JOCTIDKEHHE IUTAHHPYEMBIX PE3yJbTaTOB OOYYEHWS COTJACHO OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMe, C YIeTOM TpeOOBaHU K 00beMy 3aHATUH B HHTEPAKTUBHOU (hopMe.

TexH0JI0rMM HHTEPAKTUBHOIO 00yUeHHs MPU Pa3HbIX opMax 3aHATHIT

@ Jlekiuu | Ilpaktuyeckue 3aHsTus (dac) Jlab6. | Bcero
OPMBL | (ygqac) 3aHATHS | (4ac)
Mertoast
Pabota B komaHe — 6 6
[Ipecc-koHdpepeHus — 6 6
IlouckoBEIil MeTOS, — 8 8
WToro HHTEPaKTUBHBIX 3aHATHIMA 20
Ilpumeuanue.

1. «Pabota B kOMaH/ie» IPOUCXOAUT NPU U3YYEHHUHU MPOTPAMMHBIX TPOIYKTOB AJISI CAMOCTOSTEIBHOTO
N3y9YCHUSL.

2. «IlonCcKOBBI METO» MMPOMCXOANT MIPU PEATH3AIMN aJITOPUTMOB.

3. OcHOBHBIE pE3yNbTaThl CBOMX MPAaKTHYECKHX pPabOT (Hanboiee WHTEPECHBIC HCCIICIOBAHNS)
CTYJICHTHI TOKJIaIBIBAIOT IIPH MOMOIIH NPE3eHTAINH, yCTpanBas mo1o0ue npecc-KoHdepeHnnm.

7. JABOPATOPHbBII NIPAKTUKYM

No Ne paznena HanMeHoBaHME MPaKTUYECKUX 3aHATUN Tpyno- OK, IIK
/0 | JUCHUIUIMHBL €MKOCTh
u3 Tab. 5.1 (dac.)
Mertognomnorus U TeOpUsi OPraHU3alMOHHOTO Pa3BUTUS U 6 OIIK-2,
1 1 OpraHU3allMOHHOTO MIPOEKTUPOBAHUS CUCTEM OIIK-4
yIpaBJICHUsI
2 TexHOoIorrs OPraHN3alMOHHOTO MMPOEKTUPOBAHUS 6 OIIK-2,
2
CUCTEM YIIPABIIECHUS OIIK-4
3 Mertoapl uccneI0OBaHUA U aHAIU3a CUCTEM YIIPABICHUS 6 OIIK-2,
3
OIIK-4
4 4 MeTop! IPOEKTUPOBAHUSI CUCTEM YIPABICHUS 6 OIIK-2,
OIIK-4
5 5 OneHka 3 QEeKTUBHOCTH CUCTEMBI YIIPABICHUS 6 OIIK-2,
OIIK-4
6 6 YrpaBneHue HHHOBAIMSIMHU 6 OIIK-2,
OIIK-4
HUTOI'O 36

8. NIPAKTUYECKHUE 3AHATUA (CEMUHAPBI)

Ne Ne pazpnena HanMeHOBaHHE MPaKTUYECKUX 3aHATUI Tpyno- OK, IIK
/0 | JUCUMIUIMHBI €MKOCTh
u3 Tabm. 5.1 (gac.)
Konnermust  mHQOpMaTH3allul  TPOEKTUPOBAHHS OIIK-2,
1. 1. 6
CHCTEM YNPAaBJICHUS. OIIK-4
Tunossle 3agaun MHGOPMATH3ALUHN YIIPABICHYECKOTO
2 2 TEXHOJIOTMUYECKOTr0 MpoLecca. 6 OIIK-2,
' ' OIIK-4
3 3 WndopmannoHHble CUCTEMBI YIIPaBICHHS. 6 OIIK-2,
' ' OIIK-4
A
. . ;T:;:{;;}f:;:f/IOBaHHHe CUCTEMBI yIIpaBIICHUSI . OTK-2,
' ' P ' OITK-4
Opraam3aiusi aBTOMaTH3UPOBAHHOTO pabodyero mMecTa OIlK-2,
5. 5. 6
PYKOBOAMTETS. OIIK-4
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OO0mue  TPUHIMIBI  CTaTUCTHYECKOTO  aHaIH3a OIIK-2,
6 6 6
VIIPABJICHUYCCKIX TAHHBIX. OIIK-4
HATOTO 36
9. CAMOCTOSTEJBHASI PABOTA
Ne Ne paznena TemaTrka caMOCTOSTENLHOM paboThI Tpymo- | OK, IIK KonTpons
/T | JUACITUATIIMHEI (Oemanuzayust) E€MKOCTh BBITIOJTHEHHS PaOOThI
n3 Tabm. 5.1 (qac.)
1. 1+6 [IpopaboTka TEKIIMOHHOTO MaTepHana 18 Onpoc Ha JeKIUH
[ToaroroBka K 1a00paTOPHBIM 3aHITHIM 36 3amuTa j1a0.
OIIK-2. | PaboThL, oTyeT
[MoaroToBka K MPakTHYECKUM 3aHATHSIM 36 OIIK-4 | KonTponbnas
paborta
3,4,6 CaMoCTOSITENILHOE M3ydeHue TEM 18 JloMaIliHee 3agaHue,
TEOPETUUECKON YaCTH TECT
NUTOI'O 108

Tembl Ona camocmoamensHo20 u3yueHus
1. TlporpammHoe oOecriedyeHne Ui CTATHCTHYECKON 0OpabOTKM ympaBieHYeCKHX maHHbIX (SPSS
(Statistical Package for Social Science), STATISTICA, SYSTAT, STATGRAPHICS PLUS, PRISM, NCSS).

10. TIPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB — ne npenycmorpenst PYIL

11. BAJUIbHO-PEMTUHT'OBASI CUCTEMA

Kypc 4, cemectp 7

MaxkcuManbHbIH ceMecTpoBbli peidTuHr — 100 6amioB.

KountpoJs o0yuenust — {ud. 3auer.

Ta6muma 11.1 — JQuctummaa «[IpoektupoBanue cucteM ynpasieHus» (JIekumu, mab. 3aHsATHS, TPAKTHIECKUE

3aHsITHs, TECThI, Q. 3a4eT)

DNeMeHTHI y4eOHOH MaxkcuMalbHbIH Oaa MaxkcuMalibHbIN MaxkcuMalbHbIN Bcero
JeSITeIbHOCTH Ha 1-yIo KOHTpPOJIbHYIO | 0ajl 3a mepruox 0aut 3a mepuox 3a
TOYKY C Hayajua mexnay 1KT u 2KT | mexnay 2KT una | cemectp
ceMecTpa KOHEI] ceMecTpa
ITocewenue 3ausaThil 5 5 5 15
Brinmonnenue u 3ammra
Pe3yJIbTAaTOB J1a00PATOPHBIX U 10 10 10 30
MPAKTUYECKUX 3aHATUN
TecToBBI KOHTPOJIH 5 5 5 15
KoMmoHeHT cBO€BpEMEHHOCTH 2 3 5 10
HWTOoro MakcMMyM 3a MepHoOA: 22 23 25 70
HapacTrawomum UTorom 22 45 70
Aud. 3auer 30
HUTOr'O 100
Tabnuna 11.2 — Ilepecuet 6aJUIOB B OIIEHKH 32 KOHTPOJIBHBIE TOYKH
Bbaibl Ha 1aTy KOHTPOJBHOW TOYKH OreHka
> 90 % ot makcuMasibHOU cyMMbl OayioB Ha aaty KT 5
Ot 70% 1o 89% oT MakcuManbHOHN cyMMBbI OayuioB Ha naty KT 4
Ot 60% 1o 69% ot MakcuMalTbHON cymMMbl OayuioB Ha aaty KT 3
< 60 % ot MmakcuManbHOW cyMMbl OaisioB Ha aaty KT 2
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12. YUYEBHO-METOJAUYECKOE n HUHO®OPMAIIMOHHOE OBECINEYEHUE
JUCHUITJINHBI

12.1 OcHoBHas JuTEpaTypa

1. 3omotos, C. 1O. IlpoekrtupoBanne HH(OOPMAIMOHHBIX CUCTEM: YueOHOe mocoOue sl CTYJICHTOB
HarpasieHus O6akanaspuara 09.03.03 «lIpuknagaas uHbopMaTHKaY [DMeKTpoHHBINA pecypc] / 3omotoB C. 0.
— Tomck: TYCVP, 2016. — 117 ¢. — Pexum mocryma: https://edu.tusur.ru/publications/6478

12.2 lononHUTEIBLHAS JIUTEPATYPA
1. I'ozneBa, Tarpsna BamumoBna. IlpoextnpoBanme mHQOpManmmoHHBIX cucteM [Tekcr] : ydebHoe
noco6ue i By3oB / T. B. I'Bo3neBa, b. A. bamion. - PoctoB u/]l : ®enukc, 2009. - 512 ¢. (15 3k3.)
2. MrortHuk, Cepreii Anekcannposud. [lpoektupoBanre HHGOPMAIIMOHHBIX CHCTEM : yaeOHOe mocolue
/ C. A. MpiTHUK ; DenepalibHOE areHTCTBO 110 00pa30BaHni0, TOMCKHI TOCYTapCTBEHHBI YHUBEPCUTET CHCTEM
yropaBieHusl U paguolnekTpornku, Kadempa aBromarmzamum obpabotku mHpopmanuu. - Tomck : TMIJIO,
2008. - 163 c. (6 3K3.)
3. I'pexyn, Bnagumup WBanosuu. [IpoekTrpoBanue HHPOPMAIMOHHBIX crcTeM. Kypc nekimii :
YyebHoe mocooue aist By3os / B. W. I'pexym, I'. H. [leanmenko, H. JI. KopoBkuna. - M. : IHTEpHET-
VYuusepcurer Unpopmanmonnsix Texnonoruii, 2005. - 298[5] c. (20 3k3.)

12.3 YuyeOHo-MeTOAMYECKHE IOCOOUS M POrPaMMHoOe obecrieyeHne
12.3.1 O0s13aTenbHbIE Y4eOHO-METOANYECKUE TOCOOUS
1. 3omotoB, C. 1O. I[IpoekrupoBanue HHOOPMAMOHHBIX CHCTEM: METOJMYCCKUE YKa3aHHs I10
CaMOCTOSTEJBbHOH W WHAWBHIyadbHOW paboTe CTYAeHTOB BceX ¢GopM O0OydeHus IS HampaBICHUS
OaxamaBpuara 09.03.03 «lIpuxmagHas wapopmaruka» [Dmekrponusiii pecype] / 3omoroB C. FO. — Tomck:
TYCVYP, 2016. — 7 ¢. — Pexxum goctyma: https://edu.tusur.ru/publications/6480
2. Barnep, /1. [1. [IpoextupoBanue nHPOPMALMOHHBIX cUcTeM: MeToanYecKrne yKa3aHusl 10 MPOBEICHHIO
J1a00pATOPHBIX M CAMOCTOSTENBHON paboTe cryneHToB [DnexTpoHHBIH pecypc]| / Barmep I. Il. — Towmck:
TYCVYP, 2012. — 22 ¢. — Pesxxum moctyma: https://edu.tusur.ru/publications/2504
3. 3omotos, C. 0. IlpoekTupoBaHre HWHPOPMAIMOHHBIX CHUCTEM: METOJUYECKHE PEKOMCHIAIUK ISt
BBITIOJTHEHHUST KYPCOBOTO TPOEKTa, J1a0OpaTOpHBIX pabOT W NPAKTHYECKHX 3aHATHH IS CTY/ICHTOB
HanpaBneHus Oakanaspuarta 09.03.03 «IIpuknamnas napopmarukay [DnekrporHsiid pecype| / 3omotos C. TO.
— Tomck: TYCVYP, 2016. — 34 c. — Pexxum moctyma: https://edu.tusur.ru/publications/6479

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOMS IJIsl JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS

VY4eOHO-MeToAMYECKHE MaTepHaibl JJsl CaMOCTOATENILHOW W ayAMTOPHOH pabOThl OO0YYaloUIMXCsl M3
yucjia HHBAJIWIO0OB IMPECAOCTABIAIOTCA B q)opMax, aallTUPOBAHHBIX K OI'PAaHHUYCHUAM HUX 3I0POBbIA U
BOCHPUSATHS HHPOPMAIINH.

I[.Tlﬂ JIMI ¢ HAPYIICHUAMMU 3PCHUSA:

— B (opMe AIIEeKTPOHHOTO TOKYMEHTA;
— B IedYaTHOH popMe yBeTUIeHHBIM PUPTOM.
Jist UL ¢ HApYUIEHHsIMH CJIyXa:

— B (hopMe DIEKTPOHHOT0 IOKYMEHTA;
— B IIeYaTHOU opMe.
Jlist JiM1 ¢ HAPYIIEHUSIMU OTIOPHO-IBUIATEILHOTO anmapara:

— B ¢opMe IEKTPOHHOTO JOKYMEHTA;
— B TIeYaTHOU GopMe.

12.4. ba3pl pJaHHBIX, HWHGOPMAIMOHHO-CIIPABOYHbIC, NOHMCKOBbIE CHCTeMBI W Tpeldyemoe
NporpaMMHoe odecreveHue

1 HWupopmarmoHHO-CIIPaBOYHbIE U TOMCKOBBIE CUCTEMbI ceTh VIHTEpHeT.
Internet-pecypcer:
http://www.lib.mexmat.ru — asmekrponHast OHOMHMOTEKAa MEXaHHKO-MATeMaTHYeCKoro (akysbTeTra MOCKOBCKOIO
rOCY/IapCTBEHHOTO YHUBEPCHTETA
http://onlinelibrary.wiley.com - Hay4HbIe sxypHais! n3narenscra Wiley&Sons
http:/Aww.sciencedirect.com/ - mayumEie KypHaITBI H3aTenbCTBa Elsevier
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https://edu.tusur.ru/publications/6478
http://lib.tusur.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=LIB&P21DBN=LIB&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B2%D0%BE%D0%B7%D0%B4%D0%B5%D0%B2%D0%B0,%20%D0%A2%D0%B0%D1%82%D1%8C%D1%8F%D0%BD%D0%B0%20%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%D0%BE%D0%B2%D0%BD%D0%B0
http://lib.tusur.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=LIB&P21DBN=LIB&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D1%8B%D1%82%D0%BD%D0%B8%D0%BA,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://lib.tusur.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=LIB&P21DBN=LIB&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D1%80%D0%B5%D0%BA%D1%83%D0%BB,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://edu.tusur.ru/publications/6480
https://edu.tusur.ru/publications/2504/
https://edu.tusur.ru/publications/6479
http://www.lib.mexmat.ru/
http://onlinelibrary.wiley.com/
http://www.sciencedirect.com/
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13.1. Oo0mme TpedOBaHUSI K MATEPHAJIBLHO-TEXHUYECKOMY 00ecTeYeHN 0 THCIUTIINHBI
13.1.1. MarepuajibHO-TeXHHYecKoe o0ecredyeHHe [JIsl JIEKHUOHHBIX M HNPAKTHYECKHX
3aHATHH

Jns mpoBemeHMsl 3aHATHH JIGKIIMOHHOTO THIIA, TPYMNNOBBIX M HWHIUBHIYaJbHBIX KOHCYJbTAlWH,
TEKYyILET0 KOHTPOJII M IPOMEXYTOUHOW aTTeCTAllMd MCIIONb3yeTcsl ydeOHasi ayIquTOpusi, C KOJIHMYECTBOM
MOCaZOYHBIX MECT He MeHee 22-24, oOopyaoBaHHas JOCKOM M CTaHAapTHOH ydeOHOU mebenbio. MMeroTcs
HarJsiIHBIE TOCOOUS B BHJIE MPE3CHTALMI 1O JICKIUOHHBIM pa3eiaM AUCIHUIIIHHBL

13.1.2. MarepuaabHO-TeXHHYECKOE 00ecneyeHue 1151 JJadopaTOPHbLIX padoT

st mpoBeneHust 1abopaTOPHBIX 3aHATHH HCIIONB3YETCsl YUeOHO-UCCIe0BATEIbCKAsl BEIYUCIUTEIbHASL
naboparopusi, pacnojoxeHHas 1o ajpecy 634034, Tomckas oonacth, r. ToMmck, Bepmmnuna ynuna, 1. 74, 4
atax, aya. 437, 438, 439. CocraB obopymoBanus: YueOHas MeOenb; Okpan ¢ anekrpornpuBogoMm DRAPER
BARONET - 1 wr.; Mynstumeaniinsiii npoektop TOSHIBA — 1 mT.; Komnbroteps! kinacca He Hmxke Intel
Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmpokononocHsIM A0CTyHoM B Internet, ¢ MOHUTOpamMu
trmna Samsung 18.5" S19C200N— 10 mt.; Mcmonp3yeTcs IUIEH3HOHHOE MPOrpaMMHOE 00ecTIeYeHHe, MaKeThI
Bepcuei He Hke: Microsoft Windows XP Professional with SP3; Visual Studio 2008 EE with SP1; Microsoft
Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5.

13.1.3. MarepuaibHO-TEXHHYECKOE 0OecedeH e 1 CAMOCTOSITEILHOI PadoThI

Jus  camocTosTeNnbHOW Pa0OTHI  HCTONB3yeTcs y4eOHas ayauTopus (KOMITBIOTEPHBIA Kiacc),
pacnonoxeHnas no aapecy 634034, r. Tomck, yin. Bepmununa, 74, 1 stax, ayn. 100. CoctaB 000pymoBaHusL:
yueOHas Mebenb; komnbioTepsl kKinacca He Hmke [I9BM INTEL Celeron D336 2.81'Tw. - 4 miT.; KOMIBIOTEPHI
monkmoueHsl Kk cetm  MHTEPHET w ofecnmeumBaroT mOCTYym B AIEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeIbHYIO Cpelly YHUBEPCHUTETA.

13.2. MarepuajJibHO-TeXHUYECKOE odecreueHue JUCHUILITHHBI IS JIHIL c
OrpPaHMYE€HHBIMHU BO3MOKHOCTSIMH 3I0POBBS

Ocroenue aucuuiuinHbl aunamu ¢ OB3 ocyliecTBaseTes ¢ UCIONIB30BAHUEM CPEACTB 00YUCHUS 00IIero
M CIIEIHAIBLHOIO Ha3HAYECHHUS.

[Ipu oOyueHMM CTYIOEHTOB ¢ HApPYIIEHHSIMH CJyXa [PeIyCMOTPEHO  HCIOJIh30BaHHE
3BYKOYCUJIMBAIOLIEN amnmapaTypbl, MYJbTUMEAUNUHBIX CPEACTB M JIPYTHMX TEXHUYECKUX CPEACTB
npueMa/nepenaun yaeOHOH MH(OpMAlMU B JOCTYIHBIX (opMax JUis CTYJICHTOB C HapyIICHUSMH CIyxa,
MOOUIIBHOW CHCTEMBI O0YYEeHHS JJIs CTYIEHTOB C WHBAJIMIHOCTBIO, TIOPTATUBHOW WHIIYKITMOHHOW CHCTEMBI.
YyeOHast ayTuTOpHsl, B KOTOPOil 00y4aroTcsl CTYACHTHI ¢ HapylIeHHEeM ClIyXa, 000pyJoBaHa KOMIBIOTEPHOM
TEXHUKOM, ayIMOTEXHUKOMN, BUJEOTEXHUKOM, AIEKTPOHHOU TOCKOU, MyJIbTUMEANIHON CUCTEMOM.

[Ipu 00y4eHnH CTYACHTOB ¢ HAPYLIEHUSIMHM 3PEeHUSIMHU [IPEIYCMOTPEHO UCIIOJIb30BAHUE B JIEKIIMOHHBIX
1 Y4eOHBIX ayAUTOPHAX BO3MOXKHOCTH NPOCMOTpPA YIAIEHHBIX OOBEKTOB (HANpHUMEp, TEKCTa Ha JOCKE WU
claiiia Ha SKpaHe) Py OMOIIY BHIEOYBEIHUUTENEH s YAAJICHHOTO POCMOTpa.

[Ipu 00y4eHnM CTYJCHTOB ¢ HAPYLIEHUSIMH OMOPHO-ABUTATEILHOT0 ANMAPATA UCIIOIB3YIOTCS
aJIbTepHATHBHBIC YCTPOWCTBA BBOIA MH(OPMALIMU U APYTHe TEXHUUECKHE CPeACTBa MpHeMa/epeiaun yaeOHoH
nHGOPMAaLIUK B JOCTYIHBIX (OpPMax ISl CTYyIEHTOB C HAPYLICHUSIMH OIIOPHO-ABUTaTEIbHOTO almapara,
MOOWIIFHON CHUCTEMBI O0YYEHUS ISl JIFOJIEH C MHBATHIHOCTHIO.

14. ®OHJ1 OIEHOYHLIX CPEJICTB

14.1. OcHoBHBIE TPeOGOBaHUS K (DOHAY OLIEHOYHBIX CPEICTB U METOANYECKUE PEKOMEHIAMU

@DOoH OIECHOYHBIX CpPEJICTB M THIIOBBIE KOHTPOJBHBIC 3aJaHUs, HCIOIB3YEeMbIe IS OICHKH
c(hOpPMHUPOBAHHOCTH W OCBOCHUS 3aKPEIUICHHBIX 32 JMCHIUIUIMHON KOMITETCHIUI MPU TPOBEACHUN TEKYIIEH,
MIPOMEKYTOUHOM aTTECTAITHH 10 TUCITUTUINHE MTPUBEACH B IPUIIOKCHUH K paboueit mporpamme.

14.2 Tpe6oBanus Kk poHIY OLEHOUHBIX CPEACTB JIsl JTUL C OTPAHMYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI

JJist CTyIEHTOB ¢ MHBAJHJHOCTBIO MIPETYCMOTPEHBI JIOTIOTHHUTENLHBIE OIICHOYHBIE CPEJICTBA, IEPEUCHb
KOTOPBIX yKa3aH B Tabnuue 14.1.

Taﬁ.lmua 14.1 - JIOHOJ]HI/ITC.TIBHI)IC CpeacTBa oueHMBaHUsA Ui CTYACHTOB ¢ HHBAJIUIHOCTBIO

Kateropuu ctyzneHros Bubl TONOMHUTENBHBIX OLEHOYHBIX  (DOpPMBI KOHTPOJIS U OLIEHKH PE3yIbTaTOB
CpENCTB o0yyeHus

CornacoeaHa Ha noptane N2 17092



11

C HapyHoICHUSAMU ClTyXa TeCTLI, INHUCHbMCHHBIC CaMOCTOATCIIbHBIC HpGI/IMYH_ICCTBCHHO NHUCbMCHHAs NPOBECPKa
pa60TBI, BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIC

paboTHI
C napymenusmu 3pernsi  CobOecetoBaHue 1O BOIPOCAM K 3a4eTy, [TpenMyIIeCTBEHHO yCTHAS TPOBEPKa
OTIPOC IO TSPMHHAM (MHIUBUYATBHO)
C HapynieHusIMH Penienne quCTaHIIMOHHBIX TECTOB,
OIOPHO- JIBUTATEIBHOTO|  KOHTPOJIBHBIC pabOTHI, MMCEMEHHBIC [IpenmyIiecTBEHHO TUCTAHITMOHHBIMH
amnmapara CaMOCTOSITEIbHBIC Pa0OThI, BOIPOCHI K METOJIaMU
3a4ery

C orpannyeHusiMu o | TecThl, MUCbMEHHBIE caMOCTOsATENbHBIE = [IpenmyiecTBeHHO POBEPKa METOIAMH,
0OIIEeMETUITMHCKUM | paOOTHI, BOTIPOCHI K 3a4€Ty, KOHTPOJIBHBIE = UCXOJS U3 COCTOSIHHS 00ydJaromerocs: Ha
MMOKa3aHUsIM PpaboThI, YCTHBIC OTBETHI MOMEHT ITPOBEPKU

14.2. MeTonnyeckHe pPeKOMEHIANMH M0 ONEHOYHBIM CPeACTBAM JUIS JIMI ¢ OTPaAaHUYEeHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI
Husa crynentoB ¢ OB3 mpemycmarpuBaetcs NOCTymHas ¢opMa MPEAOCTABICHUS 3adaHUN OLICHOYHBIX
CpEACTB, 8 UMCHHO:

— B Te4YaTHOH Gopme;

— B medaTHOH opMe ¢ yBeTHYEHHBIM IIPH(TOM;

— B (opMe IEeKTPOHHOTO TOKYMEHTA;

—  METOJIOM YTEHHS aCCUCTEHTOM 3aJJaHHUsI BCIIYX;

—  TpenocTaBIICHUE 3aJaHUs C CIIOJIF30BaHUEM CYpAOIIEePEBOIA.

CryneHTaM C HMHBIMIHOCTBIO YBEIMYMBACTCS BpeMs Ha TOATOTOBKY OTBETOB Ha KOHTPOJIBHEIC
BOMpoChl. [IJii TakuxX CTYACHTOB TMperycMaTpuBacTCsl IOCTyHHas (opMa MpeAoCTaBICHUS OTBETOB Ha
3a7aHus, 3 IMEHHO:

—  THCBMEHHO Ha Oymare;

— Habop OTBETOB Ha KOMIIBIOTEPE;

—  Habop OTBETOB C HCIIOJIL30BAHHEM yCIIyT aCCUCTEHTA,;

—  TpeJCTaBJIeHHE OTBETOB YCTHO.

[Mpouenypa oleHHBaHHS pPE3yJbTaTOB OOYYEHHsS WHBAJIHIOB MO JAUCHMIUIMHE NpeIrycMaTpuBaeT
npenocTabienne UHGopMalmyu B (opMmax, aJalTHPOBAHHBIX K OTPaHUYEHHUSM WX 3JI0POBbS U BOCIIPHATHUS
WHPOPMAITUH:

st M1 ¢ HAPYLIEeHUsIMH 3PeHUsI:

— B (opMe AIIEeKTPOHHOTO TOKYMEHTA;
— B IedaTHOH popMe yBeTUIeHHBIM PUPTOM.
Jist UL ¢ HApYUIEeHHsIMH CJIyXa:

— B ¢opMe IEKTPOHHOTO JOKYMEHTA;

— B TIeYaTHOU GopMe.

J1s1 1M1 ¢ HAPYIIEHUSIMH OTIOPHO-IBUTaTe/ILHOI0 annapara:
— B (hopMe INIEKTPOHHOI'0 JIOKYMEHTA;

— B TIeYaTHOU GopMe.
[Ipu HEOOXOAMMOCTH JUIS OOYYAIOIIMXCS C HMHBAJUIHOCTBHIO IMPOIEAypa OILIEHHWBAaHUS PE3YJIbTaTOB
06yquI/151 MOXKET IMMPOBOJUTHCA B HECKOJIBKO 3TallOB.
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IIpuitoxkeHnue Kk mporpaMmme
MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJIEPALINN
denepanbHOe roCyAapCTBEHHOE 0I0KETHOE 00pa30BaTEIbHOE YUPEXKICHUE BBICIIET0 00pa30BaHUs

«TOMCKUI TOCY JAPCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJIEHUS U
PAIMOSJIEKTPOHUKIN» (TYCVYP)

YTBEPXJIAIO
[IpopexTop mo yueOHoit padoTte
II. E. Tposin
«__» 2017 r.

®OHJ] OIITEHOYHBIX CPEJICTB I10 YYEBHOM JIUCLATIJIMHE
«[MPOEKTUPOBAHUE CUCTEM YIIPABJIEHUS

YpoBeHb OCHOBHOW 00pa30BaTENbHOMN MPOTrPaMMEL bakanaBpuat
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1. BBEJIEHUE 13
®onn oneHouHsix cpenctB (POC) sBhseTcs NPWIOKEHHEM K pabouel mporpamme JUCIUTLIMHBI
«IIpoexkTrpoBaHre CHICTEM YHPABIECHHsD» M MPEACTABISIET COO0H COBOKYITHOCTh KOHTPOJIHHO-U3MEPUTEITHHBIX
MaTepuanoB (THIOBBIC 3a/1auH (3a7aHus), KOHTPOJLHEIE paOOTHI, TECTH M JP.) H METOAOB MX HCIOJIE30BAHMSI,
MpeIHA3HAYCHHBIX JJI U3MEPEHUS YPOBHS JOCTHKCHHUS CTYJICHTOM YCTaHOBJICHHBIX PE3yIbTaTOB O0yUCHUSI.
®OC 1o AUCHWIUIMHE WCIONB3YeTCs IPH TPOBEACHWH TEKYIIeT0 KOHTPOJS YCIIEBAEMOCTH U
MIPOMEXKYTOUHOH aTTecTalliy CTYyIeHTOB. Ilepeuenp 3aKkpemIeHHbIX 3a JucuuIuinHon «lIpoekTupoBaHue cucrem
YIPaBJICHHUS» KOMIICTCHIUI MTPUBEICH B Tabwie 1.

Tabauna 1 — [TepedeHp 3akpeIICHHBIX 3a TUCIUIUIMHON KOMIIETCHITHII

DopmMyIMPOBKA
Kon PMYyJTHp Itanbl GopMUPOBAHNS KOMIETEHIIHMH
KOMIIETEHIINHU
OIlK-2 CrocoOHOCTh OCBauBaTh
3name:
METOJUKH UCTIOIH30BAHUS
— COBpEMeHHBIE KOMIBIOTEPHBIE TEXHOJOTHH B
MPOrPAaMMHBIX CPEJICTB IS
MPWJIOKEHUHU K PEIICHUIO 3a/1ay MPOCKTHPOBAHUS CUCTEM
pelIeHUs MPaKTUISCKUX 3a71a4 )
YIpaBJICHHUS;
— METOJOJIOTHYECKHE MOAX0bI K (hOopMaIN3anun
U CTPYKTYpH3alliM pa3jiWdHBIX THIOB JAaHHBIX IS
(GhopMHUPOBaHUS pEIICHHH B XOAC YIPABICHYCCKOTO
mporiecca;
— CTPYKTYpY YIpPaBIEHUYECKHX 3HAaHWH, OCHOBHBIE
Mojenu (OPMHUPOBAaHUS PELICHUH NPU TPOCKTUPOBAHUU
CHUCTEM ynpaBHeHI/IH;
- BH/IBL, CTPYKTYPY, XapaKTePUCTHKH
yIpaBlieHIECKUX HHPOPMAIIMOHHBIX CHCTEM;
OIIK-4 CrocoOHOCTh y4acTBOBAaTh B

— TIPUHOUIIBI aBTOMATHU3allUM  YIIPABJICHUA B
Ppas3IngHbIX YUIPEKACHUAX C HCIIOJIB30BaHUCM
COBPEMCHHBIX KOMITBIOTEPHBIX TGXHOJ'IOFI/If/'I;

HAaCTPOMKE U HaNaaKe
MPOrpaMMHO-aIIapaTHBIX

KOMIIJIEKCOB
Ymemsn:

— HCIIONb30BAaTh KOMIIBIOTEPHBIE HPOrPaMMHO-
TEXHOJIOTHYECKHUE CHCTEMBI B nporecce
po(heCCUOHAIBHOM JIeATEIIbHOCTH;

— paspabarbiBaTh CTPYKTYpl M (OPMHPOBATH
0a3pl JaHHBIX M 3HAHUM JUII  CHUCTEM IOJAEPKKU
yIpaBJIEHYECKUX PELICHNUH;

— HCIOJIb30BaTh CTaTUCTHYECKHE u
9BPUCTHYECKHUE alTOPUTMbl AMArHOCTHKMA M YIPaBJICHUS,
OIIEHUTH MX dPPEKTUBHOCTE;

— TPOBOAUTH  TEKCTOBYID U  TrpadUuecKyro
00pabOTKy JOKYMEHTOB C HCIOJIb30BAHUEM CTaHJAPTHBIX
MpOrpaMMHBIX cpencTB OBM;

— TIONB30BaThcs ~ HAbOpOM  CPEICTB  CETH
WuTepnet mis mpodeccnoHaabHON A€ITEIHHOCTH,
Bnaoems:

— HaBBIKAMU  TIOJIb30BaHUS  MEPCOHAILHBIMHU
KOMITBIOTEPaMH Ha YPOBHE TIOJIb30BaTENEH;

— HaBbIKAMHM NPOTPaMMHPOBAaHUS Ha SI3BIKAX

BBICOKOTO YpPOBHS, a TaKke paboThl B MaTeMaTHYECKHX
makerax Matlab, MathCAD.
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2 PEAJIM3ALIMSL KOMHETEHHI/II7I
2.1. Komnerennuu OIIK-2
OIIK-2: CriocoOHOCTh OCBaMBaTh METOIUKH HUCIIOIb30BAHUS IIPOIPAMMHBIX CPEICTB IS PEIICHHS

IMPAKTUYCCKUX 3a1a4.

14

Jus ¢dbopMupoBaHuS KOMITETEHIIH HEOOXOAMMO OCYIIECTBHTH PSII ATaroB. JTarbl (HOPMHUPOBAHUS
KOMIIETEHIINH, TPUMEHSIEMBbIE Il 3TOTO BUIBI 3aHITHI M UCTIOJIb3YEeMbIC CPEJICTBA OLICHUBAHUS, TPEICTABIICHBI

B Ta0muue 2.

Ta6auna 2 — Dransl hopMUPOBaHUsI KOMIIETEHIIMU W UCTIOJIb3YEMbIEC CPEACTBA OIICHUBAHHMS

anmapaTHBIX KOMILICKCHI
MIPOTPaMMHOTO
obecneyeHus 11
MPOSKTUPOBAHUS CUCTEM
ynpasienus (OI1K2);

pazpabotke metoauk (OITK?2),
WCTIOJIb30BaTh COBPEMEHHBIE
WH(POPMAITMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHH U MIPOrPaMMHBIC
Cpe/ICTBA JUIS PEIICHHS
MaTeMaTHYEeCKUX 33714
MPOrPaMMHOI0 00eCIIeUeHUS
JUTSL IPOCKTUPOBAHUS CHCTEM
ynpasnenus (OIIK2);

Cocras 3HaTth YMmern Baanern
- METOAMKH - YUTATh U — MeTOJaMH,
HCIIONb30BaHUS COCTaBJISITh JOKYMEHTHI IpUeMaMH 1 criocodamu
MPOTPaMMHBIX CpeACTB | MaTeMaTHYEeCKOro aHan3a WCTIONb30BaHMS OCHOB
IS pemienns | mpobjeM mporpaMMHOTo MaTeMaTHYECKUX 3HAHUH B
MPAKTUIECKUX 3agad | oOecrieyeHus IS peleHny 3a1aq
MPOTPaMMHOTO MPOEKTHPOBAHUS CUCTEM MPOTPaMMHOTO
obecrnieueHus JUIs | yrpaBieHus (CTaThu, obecrieyeHus JJis
MPOEKTUPOBaHUs  CcUCTeM | Aokiaabl, oTaeTsl) (OI1K2), MPOEKTUPOBAHUS CHCTEM
ynpasnenus (OI1K2); TEOPUH BEPOSTHOCTH U ynpasnenus (OI1K2),
— HACTpauBaTh U MaTEeMaTUYeCKON CTaTUCTUKHU;
Coaepaxanue | panaskuBath IpOrpaMMHO- | HMCIIOJIb30BaTh OCHOBBI
ITaNoB YIpaBJIEHYECKUX 3HAHUNA TPU

Jlextum, Jlab. paboTsI,
[IpakTuyeckue 3aHATHS,

Buanl 3auaTuid
TPYIIIOBBIC KOHCYJIbTAINH

Jlextum, Jlab. paboTsI,
[IpakTuyeckue 3aHsTHS,
BBITIOJIHEHHE JOMAIITHErO
3aganust, CPC

Jlexum, Jlab. paGoTHI,
IlpakTrueckue 3aHsaTUs,
CPC

— Tecr;
— KonrposbHas pabora;
Hcnoan3yembl| — Pegepar;
ecpeacrsa | _ Jyd. sauer
OLlCHUBAHHUS

— IIpoBepka npaBUILHOCTH
BBITIOJTHEHNS IPAKTHYECKUX U
J1a00PaTOPHBIX 3aJaHUM;

— KonTponbHas pabora;

— KoHcnekT caMOCTOSITEILHON
paboTsl;

— Hud. 3auer

— IIpoBepka npaBUIBHOCTU
BBITIOJTHEHUS JTA00PaTOPHBIX
Y MPaKTUUECKUX 3aIaHUM;

— KonTtponbsnas padora;

— Kouncnekt
CaMOCTOSTEITLHON PabOTHI

O6IIII/Ie XapaKTCPpUCTUKU nokasaTelneil u KpUTEPHUEB OLCHHMBAHHA KOMIICTCHIIMM Ha BCEX OTalax

TIPUBEIICHBI B Ta0IHIIE 3.

Ta6auna 3 — OOmye XapakTepUCTUKN TIOKa3aTellell 1 KpUTEpUEB OIICHUBAHUS KOMIIETSHITUH T10 dTaram
IToka3zaTesiu M KpUTEpUHU 3Hath YmMmeTh Baanern
Obnanaer Ob6nagaer Auamna3oHOM
(haKTHUECKUMH U npakTuieckux ymenuid, | Kontpomupyer pabory,
OTJIMYHO TEOPETHYECKUMU TpeOyeMbIX A IIPOBOJUT OLICHKY,
(BBICOKHI YPOBEHDb) 3HAHUSAMU B IIpefenax Pa3sBUTHS TBOPUYECKUX COBEPILICHCTBYET
u3y4yaeMoii obiactu ¢ pelIeHnH, neicTBus paboThI
MTOHMMAaHUEM TPaHMIL abcTparupoBaHUs
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OPUMCHHUMOCTH

mpobiem

XOopomo

(0a30BBIi YPOBEHB)

3HaeT (GaxThI,
MIPHUHIIUIIBI, TIPOIIECCHI,
o0IIHe MOHATHS B
npezenax u3ydaeMoun
obmactn

Ob6nagaer Auamna3zoHOM
MPaKTUYECKUX YMEHUM,
TpeOyeMbIX AJIst
peueHus
OIpeIeIEHHbIX
pobieM B 001aCTH
WCCIIEI0OBAHNUS

Bbepet oTBETCTBEHHOCTH
3a 3aBepIICHUE 3a/]1a4 B
HCCIICIOBaHNH,
npucrnocabiInBaeT cBoe
MOBEJICHHE K
00CTOSITETECTBAM B
peueHny npoodiiemM

YAOBJETBOPUTEJIBHO
(HU3KHI1 YPOBEHb)

OOagaeT HU3KUM
YpOBHEM 00X
3HAaHUH

Ob6nanaer yMEeHHAMHU Ha
HHU3KOM YpPOBHE,
KOTOpBIC HE
JOCTATOYHBI JUIs
BBITIOJTHEHHST JTaXKe
HPOCTHIX 3a/1a4

Pabotaer TospKO MpH
NpPSIMOM HaOJIFOICHUU

dopMynUpoBKa MOKa3aTenel 1 KpUTEpHUEB OLCHUBAHUS JaHHOW KOMIIETCHIIUH MTpUBeIcHa B Tabiwuie 4.

Tab6anna 4 — [loka3aTenu 1 KpUTEpPHUN OIICHWBAHUS KOMITETEHITVH Ha Tarax

CornacoeaHa Ha noptane Ne!'#P092

CHCTEM YIpaBJICHUA

Iloka3zaTesan u
3HaTh Ymerb Baanerb
KpUTEpun
— 3HaeT, ¢ KaKUMH — VwmeeT ynTaTh U — Bmaneer metogamu,
MaTeMaTUIeCKUMU COCTaBJISITh TIOKYMEHTBI MPUEMaMH U CIIOCO0aMU
3HAHUSIMU CBA3aHA 000N MaTeMaTHIeCKON OCHOBBI
MOCTaHOBKA 33134 CJIOXHOCTH MPOTPaMMHOTO MaTeMaTHYECKUX 3HAHUH
POTrPaMMHOTO obecrieyeHust ISt B o0JyacTH
obecreueHus 1Jis MIPOCKTUPOBAHUS CUCTEM MIPOTPaMMHOTO
IIPOEKTUPOBAHUS CUCTEM ynpasnenus (OIIK2); oOecrieyeHust ISt
ympasienns (OIIK2); — VMeeT UCIIoJIb30BaTh MPOEKTUPOBAHUS CUCTEM
— 3HaeT, B ueM OCHOBBI MaT€MaTHUUYECKHX ynpasienus (OIK2);
OTJIMYHO 3aKJIIOYAIOTCS OTIIMYUS 3HaHUH MPOTPaAMMHOTO — Cnoco0OeH ynTaTh 1
(BbICOKMIi OCHOBHBIX METOJIOB oOecrieyeHus aJist MMOHUMATh
YPOBEHB) MPOrPaMMHOTO MPOEKTUPOBAHUS CHCTEM MaTEeMaTHYECKYFO
oOecrnevyeHus s ynpasnenus (OI1K2); JIUTEPATYPY
MIPOEKTUPOBAHUS CUCTEM MIPOTPaMMHOTO
ynpasnenus (OIIK2); oOecrieyeHust 1Ist
— TToHMMaeT BaXHYIO MPOEKTUPOBAHUS CHCTEM
POJIb CTaHAAPTU3ALUU ynpasnenus (OT1K2);
MpaBUJI MPOTPAMMHOTO
obecrevyeHuns s
MIPOEKTUPOBAHUSI CUCTEM
ynpasnenus (OI1K2);
— 3HaeT, KaKUMHU — VYMeer uuTaTh U — Bunaneer meTonamu,
OCHOBHBIMHU COCTaBJISITh OCHOBHBIE MpHEeMaMH U CII0CO0aMU
MaTeMaTHIECKUMHU JIOKYMEHTBI IIPOTPaMMHOTO MIPOTPaMMHOTO
3HAHUSIMU, 3aKOHAMH U obecrieueHus 1Jis oOecrieyeHus 1Jis
METOANYECKUMU MIPOEKTUPOBAHUSI CUCTEM MIPOEKTUPOBAHUS CUCTEM
yYKa3aHUSIMU ympasienns (OIIK2); ympasnerus (OIIK2);
XOoromo periaMeHTHPYIOTCA — VYMeeT UCIoNb30BaTh — CnocoGeH MOHUMATh
(6asoBbIit METOJbI MPOTPAMMHOI'0 COBPEMEHHBIE COJIEp’)KAHNE OTYETHOCTH
YPOBeHb) obecrieveHus st MHGOPMAIMOHHO- B 00J1acTH
HPOCKTUPOBAHUA CHCTEM KOMMYHUKAIIMOHHBIX IPOrPaMMHOTO
ynpasienus (OIIK2); TEXHOJIOTHH JUIS TIOMCKA obecrieueHus As
— IlornMaer BaxkHYyIO pelieHunit B 00macTu MPOEKTHPOBAHUS CHCTEM
poJb CTaHgApPTU3ALUU nporpaMMHoro obecnieuenus | ynpasieHus (OITK2);
MIPABIII TIPOTPAMMHOTO JUTS TIPOCKTUPOBAHUS
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0 HOpMaTHUBHOM

MPOrPaMMHOTO
oOecrieyeHnst Ist

YIAOBJIETBO-
PUTEJIBHO
(HU3KHI YPOBEHb)

ynpasnenus (OI1K2);

POJIb CTaHIAPTH3AINN
METOHO0B B 00JIaCTH
IIPOrPaMMHOIO
obecreyenus I

ynpasnenwus (OI1K2);

perIaMeHTaIuH MPaBuII

MIPOEKTUPOBAHUS CHCTEM

— TloHuMaer BaxHYO

MIPOEKTUPOBAHUS CUCTEM

MIPOEKTUPOBAHUSA CHCTEM (OIIK2);
ympasienns (OIIK2);
— Hwmeer npexncrasienue —  VYmeer — Buageer ocHOoBaMu

nH()OPMAITMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH JIJISl PEIICHUS
OCHOBHBIX 33184
MPOrPaMMHOTO
obecrieueHus aJist
MPOCKTHPOBAHUS CUCTEM
ynpasnenus (OI1K2);

HCIIOJIB30BaTh COBPEMCHHBIC

METO/Ia IIPOrPaMMHOI0
obecrieueHus JIs
MPOSKTUPOBAHUS CUCTEM
ynpasnenus (OI1K2);

2.2. Komnerenuuu OIIK-4
OIIK-4: CriocoOHOCTh y4acTBOBAaTh B HACTPOMKE W HANAKE MPOrPaMMHO-AIIAPATHBIX KOMIUIEKCOB.

Hnst popMupoBaHus KOMIETEHIMHA HEOOXOAMMO OCYLICCTBUTH PSJ 3TamoB. JTamnbl (OpMHUpPOBAHUS
KOMIIETEHIIMM, TPUMEHSAEMBIE JUUIS TOTO BUABI 3aHITUN U UCIIOJIb3YEMBIE CPEICTBA OLICHUBAHUS, IIPEICTABIICHBI

B TabimIe 5.

Taéumnna 5 — Dransl GopMUPOBAHHUSI KOMIIETESHIIMH U MCIIOJIb3YEMbIC CPEICTBA OI[CHUBAHUS

MpaBwIIa BEACHUS
MaTEeMaTHYECKUX PacyeTOB
COIJIaCHO DJIEMEHTAM
MpeIMeTHON 001acTn
MPOrPaMMHOIO
obecnieyeHus I
MMPOEKTUPOBAHUS CUCTEM
ynpasnerus (OI1K4)

HaIpaBJICeHHH TIPOTPAMMHOTO
obecrieyeHust ISt
HPOEKTHPOBAHUS CUCTEM
ynpasnenus (OI1K4).

Cocras 3HaTth YMmerhb Baagern
—  OCHOBBI — COCTaBJIATh — HacTpauBarh
MaTeMaTU4eCKOI0 OTYETHBIE TOKYMEHTHI 110 MIPOTpaMMHO-aIapaTHBIC
aHaIn3a, TEOPHH pe3ynbTaTaM peleHus KOMIUIEKCHI JIJISl pEIICHUs
BEPOATHOCTH, IIOCTaBJIEHHOM 3a7a4H C MPaKTUYECKUX 33134,
MaTeMaTU4eCKOM ITOMOIIbIO BEIYUCIUTENbHBIX COCTaBJICHUEM
craructuku (OI1K4), cpencts (OI1K4), WHPOPMAITUOHHBIX U
OCHOBBI CUCTEMHOI'O U WHTEPIPETHPOBAThH HMUTAILMOHHBIX MOJIEJIEH,
MIPHUKJIaTHOTO pe3ynbTaThl 00paboTKH OCHOBaMH pabOTHI B
Conep:xanme | nmporpaMMHPOBAHUS U AKCIIEPUMEHTAIBHBIX JAHHBIX TBOPYECKOM KOJIJICKTHBE
ITANOB METOJ0JIOTHYECKUE U JI€JaTh Hay4YHbIE BBIBOJBI B (OIIK4).

Jlextum, Jlab. paboTsl,
IIpakTrHueckue 3aHsaTuUsA,

Buabl 3aHaTHi
TPYNIOBBIE KOHCYJIbTALUH

Jlextum, Jlab. paGoTsl,
[IpakTuyeckue 3aHsTHS,
BBIMIOJIHEHHUE JJOMAIIIHETO
3aganus, CPC

Jlexuwmu, J1a6. paboTsi,
IlpakTruueckue 3aHsATuUs,

CPC

— Tecr;
— KonrposbHas pabora;
Hcnoansyembl| — Pegepar;
€ cpeacrsa | _ Jiyd. 3auer
OLICHUBAHMSI

— IIpoBepka nmpaBUIIBHOCTH
BBITIOJTHEHUS IPAKTHYECKUX U
TabopaTOPHBIX 3a/IaHUT;

— KontponsHas pabora;

— KoHcnekT caMOCTOSITEILHON
paboTHI;

— Hud. 3ayer

— IpoBepka npaBUIBHOCTH
BBITIOJTHEHUS JTA00PaTOPHBIX
Y MPaAKTUYECKUX 3a/IaHUM;

— KonTtponbHas pabora;

— Koncnekt
CaMOCTOSITEITEHOM pabOoThI

CornacoeaHa Ha noptane Ne-17092
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OO0mue XapakTepUCTUKU IIOKaszaTeled W KPUTEPUEB OICHWBAHHWS KOMIICTCHIIMM Ha BCEX JTamax
TIPUBEICHBI B TA0IHIIC 3.

QopMyIHpOBKa TOKa3aTeIe 1 KPUTEPHEB OIEHINBAHMS JAHHON KOMITETEHIINH TTPHUBEeHa B TaOmuIe 6.

Tabauna 6 — [TokazaTenn 1 KPUTEPHUH OICHUBAHUS KOMITCTCHIIUY Ha 3Tarmax

Iloxa3aTesn n
3HaTh Ymerhb Baanern
KpUTepuu
— I'my6Goxo mornmMaet — VYMeer ucnonp3oBaTh — Bumaneer
OCHOBBI MaTEMaTHYECKUX | COBpeMEHHbIE MaTeMaTHYECKUMU
3HaHUH, METOJIOJIOTHIO MHPOPMAaIIHOHHO- METOJIaMH CBSI3U OCHOB
IIOCTAaHOBKY 3a/1a4 KOMMYHHMKaLIMOHHBIX IpeaMeTHON 00IacTu u
IPOrpaMMHOTO TEXHOJIOTHH AJISI PEILICHUS MIPOrPaMMHOI0
obecrieyeHust Ist 3aJa4 MporpaMMHOIO obecrieyeHust st
MIPOEKTUPOBAHUS CHCTEM obecrieyeHust ISt MIPOEKTHPOBAHUSA CHCTEM
ynpasnenus (OI1K4); MPOEKTUPOBAHUS CHCTEM ynpasnenwust (OI1K4).
— 3naet GhopMBI ynpasnenus (OITIK4);
OTJIMYHO MIPEACTABICHUSA — VYMeeT COCTaBIATh U
(BBICOKHIA PE3yNbTaTOB U3MEPEHUM AHAJIU3UPOBATh
YPOBEHb) MIPOrpaMMHOT0 MporpaMMHoe oOecrieueHme
obecrieyeHus s B 00JaCTH IPOTPAMMHOTO
MIPOEKTUPOBAHUS CUCTEM obecrieyeHust LISt
ynpasnenus (OI1K4). IIPOEKTUPOBAHUSI CUCTEM
ynpasnenus (OI1K4);
— VYwmeer GopMupoBaTh
OTYETHI B 00JIaCTH
MPOrPaMMHOI0 00eCIICUCHUS
MIPOEKTUPOBAHUS CHCTEM
ynpasnenus (OI1IK4).
— Ilonumaer — VYMeer CoCTaBIISATh — Buageer HekoTOpBIMU
METO/I0JIOTHIO MPOrPaMMHBIN KOJ B METOAaMHU OCHOB
POrpaMMHOTO 001aCTH IPOrpaMMHOTO MaTEeMaTHYECKHX
oOecrnevyeHus s obecrieyeHust JUIst 3HaHUH, 3JIeMEHTaMHU
MIPOEKTUPOBAHUS CHCTEM MIPOEKTUPOBAHUS CHCTEM MPOrPaMMHOTO
XOopomo
(6a30Bbii ynpasnenus (OI1K4); ynpasnenus (OI1K4); obecrieueHus s
YpOBeHS) — 3HaerT, Kakue — Ywmeet hopMHpOBaTH HPOEKTHPOBAHUA CUCTEM
CYIIECTBYIOT (OPMBI U OTYETHOCTH B OOJIACTH ynpasinenust (OITIK4).
METO/IBI TPOrPAMMHOTO MPOTPaMMHOTO 00eCIIeYeHHsI
oOecrnevyeHus s JUTSL IPOEKTUPOBAHUS
MPOEKTHPOBAHUS CUCTEM CHCTEM YIPaBICHUS
ynpasierus (OI1K4). (OIIK4).
— Ilonumaet oburyto — Hwmeer npencrasienue o — Cnoco0eH NOHUMATh
METOJOJIOTHIO BEAECHNUS METOoJaX MPOrpaMMHOI0 Ha3Ha4YeHHE
MPOrpaMMHOTO obecreyeHus as MPOrPaMMHOTO
oOecrieyeHus ISt MIPOEKTUPOBAHUS CHCTEM oOecrieyeHust 1Ist
YIOBJETBO- | MPOCKTHPOBaHHS CHCTEM YIpaBIEHUS YIPaBIECHUYECKOT O YUETa,
PUTEJILHO yrpasienunst (OI1K4). (OIIK4). 3HAET COCTaB
(HE3KHI YPOBEHE) MaTeMaTHYECKUX
MOJIXOJI0B
MPOrPaMMHOTO
obecrieyeHust ISt
MIPOEKTUPOBAHUA CUCTEM
ynpasienus (OI1K4).

CornacoeaHa Ha noptane N2 17092
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3. THUITOBBIE KOHTPOJIBHBIE 3AIAHUSA
Jis peasm3any  BBIIENIEPEUMCICHHBIX 3aJad OOYYEHHs HCIOJIb3YIOTCS CIEIYIOLINe MaTepualbl:
TUIIOBBbIE KOHTPOJIbHBIC 33[aHUsI WK MHBIE MaTepualibl, HEOOXOIUMbIE AJIS OLICHKU 3HAHUM, YMEHUH, HABBIKOB
U (WIM) ONbITa JESITENbHOCTH, XapaKTePU3YIOMIKX dTanbl GOpMUPOBAaHUS KOMIETEHIIMN B MPOLECCE OCBOCHUS
00pa3oBaTeIbHON IPOrPaMMBl, B COCTaBe, IPUBEACHHOM HUXKE.

3.1.  Tembl 1a00paTOPHBIX padoT
1. Merononorus U TeOpUs OPraHU3ALMOHHOTO PA3BUTHA M OPraHU3AIOHHOTO MPOCKTUPOBAHUS CHUCTEM
YIpaBJICHUSI.
TexHonOorNs: OpraHU3allMOHHOTO IPOSKTUPOBAHHUS CHCTEM YIIPABIICHHS.
MeToap! nccieioBaHts U aHATTU3a CUCTEM YIIPaBJICHUSI.
MeToabl MPOSKTHPOBAHUSI CUCTEM YIIPABICHUSI.
Ornenka 3QQeKTHBHOCTH CHCTEMBI yIIPaBICHUS.
VYrpasiieHre HHHOBALUSMH.

ok own

3.2.  Tembl npaKkTHYeCKHUX 3aHATHIT
1) Konuenuus nupopMaTH3auy IPOEKTUPOBAHUS CUCTEM yIPABIIEHHUS.
2) Tumnoeble 3a1a4u MHGOPMATH3AIMH YIIPABIEHIECKOTO TEXHOIOTHYECKOTO MPOLIECCa.
3) HHdOopMamMOHHbBIE CHCTEMBI JUIS YIIPABIECHHS.
4) ABTOMaTHU3MPOBAHHBIE CUCTEMBI YIPABIECHUS YUPEKIECHUEM.
5) Opranuzamys aBTOMaTU3UPOBAHHOTO PAGOYETO MECTA PYKOBOIUTEISL.
6) OO1Ke NPUHIKIIBI CTATUCTUYECKOTO aHAIN3a YIIPABIEHYECKHUX JaHHbIX.

3.3 Ilpumep BapuaHTOB KOHTPOJIBHBIX padoT
IIpumep 1 BapuanTa 321aHUA KOHTPOJLHOI PadoThI

1. cOop ¥ aHANKM3 UCXOAHBIX TAHHBIX JISI IPOCKTUPOBAHMS;
2. MPOEKTHPOBAaHHE MPOTrPaMMHBIX W amNapaTHBIX CPEACTB (CHUCTEM, YCTPOWCTB, HeTajel, mporpamm, 0a3
JaHHBIX) B COOTBETCTBHUM C TEXHUYECKUM 3aJlaHUeM C HCIIONb30BAHUEM CPEACTB aBTOMAaTH3aALUU
MIPOEKTHPOBAHUS;
3. pa3zpaboTtka u oopmiIeHHE HPOECKTHOW M paboyell TEeXHHYECKOH NOKYMEHTAlWH; KOHTPOJIb COOTBETCTBHS
pa3pabaTbiBaeMbIX MPOEKTOB M TEXHUYECKOM TOKYMEHTAlMM CTaHIapTaM, TEXHHYECKUM YCJIOBHSIM M IPYTUM
HOpPMAaTHUBHBIM JOKYMEHTaM; IIPOBEJCHHE IMPEIBAPUTEIHHOIO TEXHUKO-3KOHOMHUYECKOTO OOOCHOBAHHUS
MIPOEKTHBIX PACUETOB.

IIpumep 2 BapuaHTa 321aHUS KOHTPOJILHOM Pa60ThI
1. npuMeHeHne COBpEeMEHHBIX HHCTPYMEHTAILHBIX CPECTB MPH pa3padOoTKe MPOrpaMMHOTO 00ECTICHEeHUS;
2. mpuMeHeHrne Web-TeXHONOTHI TIpU pealu3aliiy yJAJIEHHOTO JIOCTyla B CHUCTEMaxX KIHEHT/cepBep U
pacrnpeesieHHbIX BBIYUCIICHHI;
3. UCTIONIB30BAHME CTAHIAPTOB M THUIIOBBIX METOJOB KOHTPOJISI M OLIEHKH KauecTBa MPOTPAMMHOI MPOAYKIHH;
ydacTue B paboTax 10 aBTOMAaTH3alMH TEXHOJIOTUYECKUX MPOLECCOB B XOJI€ TIOATOTOBKH MPOM3BOCTBA HOBOIA
MPOAYKIMH; OCBOCHHE U IPUMEHEHNE COBPEMEHHBIX MPOrPAaMMHO-METOANYECKUX KOMIUIEKCOB UCCIIEIOBAHUS U
aBTOMATH3MPOBAHHOTO ITPOEKTHUPOBAHUS 0OBEKTOB MPO(HECCHOHATIBHOMN NEsITENbHOCTH.

IlpumMep 3 BapuaHTa 321aHUA KOHTPOJIbHOI PadoThI
1. W3ydeHHe HayYHO-TEXHMYECKOH WH(QOpMAIMK, OTEYECTBEHHOTO M 3apyO0EeKHOTO OIbBITa IO TEMaTHKE
HCCIIEJOBAHNUS;
2. MareMaTHYecKoe MOJEIMpPOBaHWE TIPOIleCCOB W OOBEKTOB Ha 0a3e CTaHIApTHBIX MAKETOB
AaBTOMAaTHU3WPOBAHHOTO MPOEKTUPOBAHMS U MICCIIEIOBAHHIL; TPOBEICHNE SKCIIEPIMEHTOB I10 33JaHHON METO/NKE
U aHaJlu3 Pe3yJIbTaToB;
3. mpoBeleHHE M3MEPEHNH W HaOMIOCHUH, COCTaBICHUE OMMCAaHUs MPOBOANMBIX HCCIIEIOBAaHMH, MOATOTOBKA
JAHHBIX JJIS1 COCTABIEHHS 0030pOB, OTYETOB M HAYYHBIX MyOJIMKAINN; COCTaBIEHHE OTYETA TI0 BBHIIIOJTHEHHOMY
3aJJaHMI0, Y4aCTHE BO BHEIPEHUH Pe3yIbTaTOB UCCIIEIOBaHUHI 1 pa3paboToK;

IIpumep 4 BapuaHTa 321aHUSI KOHTPOJIBLHOM Pa60ThI
1. oOyueHune mepcoHasa MPEANPHUATHA MPUMEHEHHIO COBPEMEHHBIX MPOrPaMMHO-METOAMYECKUX KOMIUIEKCOB
WCCIIEIOBAHNA U aBTOMATHU3UPOBAHHOTO TIPOSKTUPOBAHHS,
2. HalaaKa, HACTpOiKa, pEryJupoBKa W OIbITHas mpoBepka OBM, mnepudepuiiHoro obopynoBaHusi H
IIPOTPaAMMHBIX CPEICTB;
3. COIpsDKEHHE YCTPOICTB U y3/10B BHIYUCIUTENHLHOIO 000PYAOBaHUS, MOHTaXK, Hajla/lKa, UCIIBITAaHUE U C/1ada B
9KCIUTyaTalMIo0 BEIYMCIUTEIBHBIX CETEN.

IIpumep 5 BapuaHTa 321aHNUS KOHTPOJIBLHOM PA60ThI
1. WHCTAISNHS TIDOTDAMM W TIPOTPAMMHBIX CHCTEM, HACTPOMKa W O3KCIUTyaTal[HOHHOE OOCTy)KHBaHHE
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2. TmpoBepKa TEXHUYECKOTO COCTOSHUS M OCTATOYHOIO pecypca BBIUHUCIUTEIBHOTO 06Opy,Z[OBaHI/I$I,19
opraHmzanus NpOPUWIAKTUISCKUX OCMOTPOB W TEKYIIEr0 pPEMOHTa, MpHEMKa W OCBOCHHE BBOJUMOIO
00opyIoBaHUS;
3. cocTaBiieHHe 3asBOK Ha 00OpymOBaHWE WM 3amacHble YacTH, MOJArOTOBKA TEXHHYECKOW IOKYMEHTAalUW Ha
PEMOHT; COCTaBJICHHUE MHCTPYKIIMI 110 AKCIUTyaTaluyd 000pyIOBaHUsSI U IPOTPaMM HCITBITAHUH.

Ilpumep 6 BapuaHTa 3aJaHUsI KOHTPOJbLHOM Pa0d0ThI
1. ba3oBple TOHATHS O Ka4yecTBe INPOTrPaMMHOTO obecredeHnus. 3anadu BepupuKanuu. TecTupoBaHHE.
Knaccudukarus TeCTUpOBaHYS 110 pa3Mepy IEJIEBBIX CUCTEM.
2. Mecro TecTUpOBaHMs B TpOIECCax KHU3HCHHOrO Iukia. VcnomHumble Monenu. KoHeyHble aBTOMATHI,
paclIMpEeHHbIE KOHEYHbIE aBTOMATHl. MOJAENNPOBAaHUE PEAKTUBHBIX CUCTEM U NPOTOKOJIOB.
3. Henerepmunusm. [IpobGiema B3pbiBa uncia coctosHuid. Juarpammer coctosiauit UML.

3.4. loManIHee HHIMBUAYAJIbHOE 3a/1aHHe

1. CocraButh cioBapb TEPMHHOB U onpezaeneHuil HampasieHus «lIporpamMHoe obGecrieueHue ams
MIPOEKTHPOBAHUS CHCTEM YIIPABICHUS.

2. CocTaBUTh CHHMCOK OCHOBHBIX anroputMoB HampasieHus «lIporpammuoe oOecneuenue st
MIPOEKTHPOBAHUS CUCTEM YIIPABICHUS.

3. CocTaBuUTh CIMCOK MpOrpaMMHOrO oOecredeHuss B obOnactu HampaBneHus «[Iporpammuoe
oOecriedeHue U1l MPOSKTUPOBAHUS CHCTEM YIIPABICHHSD.

4. Yro takoe «lIporpammHOe obecriedeHne sl MPOSKTUPOBAHUS CHCTEM YIpaBlieHUs»? Mojens, miaH,
aHaJIu3.

5. Kakue yctpoiictBa BrmroueHsl B «IIporpamMMHOe oOecriedeHue IIsi TPOCKTUPOBAHHS CHUCTEM
ynpasineHus». Mozens, i1aH, aHaJIn3.

6. Kakue HayuHble HampaBlieHHs TO3BOJSIIOT ympaBisiTh «lIporpamMmHoe oOecnedenue IS
MIPOEKTHPOBAHUS CUCTEM YIIPABICHUS.

3.5. Tembl AJ151 caMOCTOATEJIBHON PadoThI (TeMbl pedepaToB)

1. Tlonsrus n npunnuns Teopun «IIporpaMMHoe obecrieueHue AJisi TPOSKTUPOBAHUS CUCTEM
yIIPaBICHUS.

2. 3ajgauu miIaHUpOBaHMS M 00pabOTKHM 3KcrepuMeHToB «lIporpaMMmHOro odecredeHus is
MPOEKTUPOBAHMS CHCTEM YIIPABICHUS.

3. [onsarue ynpasnenus B odnactu «I[IporpaMMHoe obecriedeHue AJisi TPOSKTUPOBAHUS CUCTEM
YIIPaBICHUS.

4. 3axoHopmartenbHble B 00nactu «lIporpaMmHoe obecnieueHne Al IPOSKTUPOBAHUS CUCTEM YIPABICHUS.

5. DBpHCTHYECKOE TIOCTPOCHUE ONTUMAILHOTO «IIporpamMmHoe obecriedeHne it MPOeKTUPOBAHHS
CHCTEM YIPABICHUS.

6. Metoxsl manupoBanus B ooiactu «lIporpaMMHoe obecrieueHne Uit IPOSKTHPOBAHUS CHCTEM
yIIPaBICHUS.

3.6. Bonpoch! u 3axayu A5 NOAroToBKY K J{nd. 3auery
(3151 CTYAEHTOB, He BHINOJIHUBIINX BCe 32JaHUS B TeUeHHE CEMeCTPa)

1) Tlousrue kauectsa [10 u Bepudukannu. BazoBbie MOHATUS O KAYECTBE MPOrPAMMHOTO 0OECIIEUEHHUSI.
3amaun BepupUKaLnu.

2) Tecruposanue. Knaccuukanus TeCTUPOBaHUS 110 Pa3Mepy LENEBBIX CHCTEM. MECTO TECTHPOBAHHUS
B IIpolLECCcax )KU3HEHHOr 0 LIUKJIA.

3) Merononorus tecruposanus xUnit. MUHcTpymenT Junit. PaspaboTka Ha ocHoBe TectupoBanus (Test
Driven Development).

4) Tectol u TpeGoBanus. TeCTUPOBAHUE ACHMHXPOHHBIX CHCTEM U OOPATHBIX MHTEPHENHCOB. 3ariayliku
(mock). TecrtupoBanue pacnpeneneHHbix cucreM. OcoOeHHOCTH MoaylbHOro TectupoBanus C/Ct+t.
Nucrpymentsr CppUnit, CxxUnit, Google Testing Framework.

5) Kpurepun nokpeitus. ITokpeitre mo koxy; MCDC. TIoKpbITHS IPOCTPAHCTBA BXOAHBIX IAPAMETPOB;
MoHSTHE 11eTHN TecTupoBanus. [lokpeiTie o TpeboBanusM. [lonsTie agantepoB. TecTupoBaHue BeO-CEpPBUCOB.
TecTtupoBaHue POTOKOJIOB.

6) KoMIIOHEHTHOE TECTUPOBAHKE. 3a/1aul HHTErPAIIMOHHOTO M CUCTEMHOIO TECTUPOBAHUS.

7) Mogenu mporpaMMHBIX cucTeM. BBeieHre B MoieMpoBanye nporpamm. Mcropus Bompoca.

8) Hcnonnumele Mosienn. KoHEUHBIE aBTOMATHI, PACIIMPEHHBIE KOHEYHBIE ABTOMATHL. MoieIMpOBaHue
PEaKTUBHBIX CHCTEM M NMPOTOKOJIOB.

9) Henerepmunnsm. [Ipobrema B3pbiBa uncna cocTosHui. Jluarpammel coctosauit UML. Jlornueckune
aramamr A vAtrAanramortantra ATy T Of/JIKI/I Xopa'
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10) TecrtupoBaHue ¢ HCIIONB30BAHKEM MOJIETIEH. BHbl MOIENIEH, IPUTOHBIE JUTS TECTUPOBAHMSL. 20

11) Ilpumenenne Mojeneil B TeCTUPOBAHWM. 3ajadya M3BIICUEHUs TECTOB. 3ajaya MOCTPOEHHS OpaKyJIa.
Cs13b TpeOoBanuii u Moaenn. Cea3pb koma u Moaean. Texuonorus UniTESK. KonrpaktHeie crierpdukarym, npei-
U TIOCT-YCIIOBUSL.

12) Teneparms TeCTOBBIX MOCIENOBATENLHOCTEN M3 YACTMYHO 3a/@HHBIX aBTOMATOB TECTOB. Kpurepuu
nokpeiTus. Mactpymentsr Summer / C++TESK. T'enepariust TECTOB M3 MOJETICH.

13) Iloctpoenne MapmpyToB B 00X01ax Mojese. Paspemenne orpanuuenuii. [IpoGnema B3pbiBa yncia
coctostaui. [lokpeiTie TpeboBanmii. IaCTpyMeHT SpecExplorer.

14) Crarnueckuii anann3s nporpamm. [IpecTaBIeHne 0 CTaTHIECKOM aHAIHU3E.

15) Crarnyeckas ¥ JMHAMHYECKAs CEMAHTHMKA $3bIKAa MPOTPAMMHMpPOBAHMA. Ba30BBIA CTATUYECKUIH
aHanm3 Ha 3tarne komruisun. Mactpyment BLAST, abctpakTHast HHTEpIIpeTanys.

16) Jlunamuueckuii aHaIu3 IPOrpamMm.

17) Metopl KOHTPOJIS OTOKA YIIPABJIEHHS B OMHAPHBIX MCIIOJHUMBIX (haiiiax.

18) OGmapyxenune yreuek mamstun. Muctpyment Valgrind. MeTombl, OCHOBaHHBIE HA pa3pEIICHUM
orpannucHuii. DART, Avalanche, KLEE.

19) IIpumenenue Moeneii B MHTErpaMOHHOM M cHcTeMHOM TectupoBanuu (Model-in-the-Loop).

20) Cosnanue TECTOBBIX CTEHIOB ISl CACTEMHOTO TECTHPOBAHMSL.

4. METOJINYECKHUE MATEPHAJIbI
s obecrieueHust mporiecca OOYYEHHS M DEIISHHS 3a1ad OOYYEHHUS HCIONB3YIOTCS CIEAYIOIIne
MaTepHaibl, ONPEACISIIONINE MPOICYPhl ONICHUBAHUS 3HAHUH, YMEHUA, HABBIKOB U (WJIM) OIBITA EATSIBHOCTH,
XapaKTepU3YIONIUX dTarbl (HOPMHUPOBAHUS KOMIICTCHIINMH, B COCTaBE:
1. 3omnotos, C. 1O. IlpoekrupoBanue HH(OOPMAIMOHHBIX CHUCTeM: YueOHOe mocoOue JJjIsi CTYJICHTOB
HanpasieHus Oakanaspuara 09.03.03 «I[Ipuknannas uapopmaTrkay [DnekrponHsiil pecype] / 3omotos C. HO.
— Tomck: TYCYP, 2016. — 117 ¢. — Pexum pocryma: https://edu.tusur.ru/publications/6478

YueOHo-MeTOIUYECKHE TOCOOUSI M MPOrPaMMHOe o0ecnedeHne

1.3on0toB, C. ). IIpoekTupoBanue HWHOOPMAIIMOHHBIX CHCTEM: METOJMUYECKHE YKa3aHUS 10
CaMOCTOSITEJILHOW W WHJIUBHJIyaJbHON paboTe CTYACHTOB BceX (opM 0OydeHHs Ui HampaBJICHUS
OakanaBpuara 09.03.03 «[IpuxiagHas uapopmaruka» [Dnekrponnsiii pecype] / 3omoros C. H0. — Tomck:
TYCVYP, 2016. — 7 ¢. — Pexxum goctyma: https://edu.tusur.ru/publications/6480

2. Baruep, /1. I1. TIpoextupoBanue nHGOPMAIMOHHBIX CHCTEM: METOAMYECKHUE YKA3aHUsI 110 MTPOBEICHHIO
J1200PATOPHBIX M CaMOCTOSITEIBHON padoTe cTyneHToB [DnekTpoHHbIH pecypc] / Barnep J[. I1. — Tomck:
TYCVYP, 2012. — 22 ¢. — Pesxxum moctyma: https://edu.tusur.ru/publications/2504

3. 3onotos, C. H0. IlpoektupoBanue WHPOPMAUOHHBIX CHUCTEM: MeETOANYEeCKHE PEKOMEHIAINU st
BBIMOJIHEHHUST KYpPCOBOTO TMPOEKTa, Ja0OpaTOPHBIX paboT W NPAKTHYECKMX 3AHATHH /Ui CTYJICHTOB
HanpasieHus Oakanaspuara 09.03.03 «[Ipuknannas unpopmarukay [Dnekrponnsiii pecype| / 3omotos C. HO.
— Tomck: TYCYP, 2016. — 34 ¢. — Pexxum nocryna: https://edu.tusur.ru/publications/6479
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