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PabGouass mporpamma cocrtaBieHa ¢ ydeTtoMm TpeOoBanmii DenepanbHoro [ocymapcTBEHHOTO
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1. IEJH U 3AJAYN JUCHUILINHBI 3

I[I/ICI_[I/IHJ'II/IHEI «PO6OTOTCXHI/I‘-ICCKI/IC CUCTCMBI» UUTACTCS B 6 CeMCCTpe u Hpe,Z[YCManI/IBaCT HpOBe,Z[CHI/Ie
Hpe}_'[yCManI/IBaCT HpOBC,Z[CHI/IC HpaKTI/I‘{eCKI/IX 3aHHTHﬁ, BBITIOJIHCHUC KprOBOfI pa6OTBI, nu HOJ'Iy‘IeHI/IC
Pa3IMYHOr0 poAa KOHCYIbTALMM.

Heqbl0 QMCHMIVIMHBI  SIBIACTCS TMOATOTOBKAa Oynymiero OakamaBpa K HayYHO-TEXHHYECKOH U
OPTaHU3allMOHHO-METOANYECKOM NesITebHOCTH, CBA3aHHOM ¢ pa3paboTKOIl pOOOTOTEXHUUECKUX CHCTEM.

3agaym AW CHUTVIMHBIL

— c¢opMHpOBaTh HaBBHIKM W YMEHHS CBSI3aHHbIE C TIPOBEJCHHEM HCCICAOBAHHUNA: MPUMEHSThH
HEOOXOIUMBIE AJISl MOCTPOCHUS MoJieNiell 3HAHHWS NPHHLUIOB JEHCTBUS W MAaTEeMaTHUECKOTO OIMHMCAHHSA
COCTaBHBIX YacTel MEXAaTPOHHbIX M POOOTOTEXHMYECKMX CHUCTeM (MHGOPMALMOHHBIX U  CPEICTB
BBIYUCIUTEIbHON TEXHUKH);

— peaJM30BbIBATH MOJICIH CPEACTBAMH BHIYUCIUTEIBHON TEXHUKH;

— OMNpeneNaTh XapaKTePHCTHKH OOBEKTOB MNPO(ECCHOHANBHOM JEesATEeIbHOCTH MO pa3padOTaHHBIM
MOJIEJISIM.

Bocnutanue y cTyaeHTa yMeHUS NPHUMEHSTH MOJYYEHHBIC 3HAHMS NPU HCCIEAOBAHUM (U3UYECKUX U
TEXHUYECKUX 3a7a4, KyJIbTYPbl MbIIUICHUSI.

PazButHe y cTyneHTa MaTeMaTHUECKOHW KyNbTYypbl W WMHTYWUIHMH. [IpuBUTHE CTyIEHTY HaBBIKOB
CaMOCTOSITEIBHOM PadOTHI IO U3YUYEHUH CHEIHATBHON MaTeMaTHYECKON U TEXHUUYECKOH JTUTEPaTypPHI.

Bocnutanue y cryneHTa ymeHus pa3padareiBaTh 1 00OCHOBBIBATH MATEMAaTHUECKHE MOAEIH Pa3pabOTKU
POOOTOTEXHUYECKUX CHCTEM.

O3HaKOMUTH CTYAEHTa C (PHU3HKO-TEXHWYECKUMH MpobjeMamMH, TpeOYIOIMMH MaTeMaTu4ecKoro
MOJeIUpoBaHusl poOoToTexHnUYecKux cucreM. CHopMHUpOBaTh Y CTylNEHTA MPAKTHYECKHE YMEHHS M HABBIKH
peeHus pa3paboTKu 1 0OOCHOBAHNE MaTEMATHUECKUX MOAETEH POOOTOTEXHUYECKUX CUCTEM.

B pesynbraTe m3ydeHHs Kypca CTYIEHTHI JOJDKHBI CBOOOJHO BIIAJETh MAaTEMAaTHUYECKUM aImapaToM
pa3paboTKu pOOOTOTEXHUYECKUX CHCTEM.

2.  MECTO AUCHUIIJIMHBI B CTPYKTYPE OOIl

Jucuuminaa «PoOOTOTEXHUYECKHE CHCTEMbD) OTHOCHTCS K YHCIY IUCHHUIUIMH 0a30Boil 4actu (1o
BEIOOpY). YcmeniHoe OBJaJeHHe TUCHUIUIMHOW TMpearonaraeT MpeaBapuTeNbHbIe 3HAHUS MO IUCIHMIUIMHAM:
«Mudopmaruka», «Marematnka», U «/luckpeTHas MaTeMaTHKa», a TaKKe HABBIKM INPOrPaMMHPOBAHUS Ha
SI3bIKaX BBICOKOTO YPOBHSI, a TAK)KEe MaTeMaTHdeckux makeros Matlab, MathCAD.

3HaHUs, MONyYeHHbIC MPU W3YyYEHWH JAMCIUILIMHBI, OYJYyT HCIIOIB30BAaHBI CTYJEHTAMH B CIIEIYIOIIHX
JTMCIUTUTMHAX: « BBIYHCIMTENbHAS MaTEMAaTHKAY, «MeTOo bl ONITUMU3AITUI.

3. TPEBOBAHMUSA K PE3YJBTATAM OCBOEHUS JIUCHUIIJINHBI
[Iponiecc w3ydeHUs AUCHUILIMHBI «POOOTOTEXHHUYECKHE CHUCTEMBbD» HAaNpaBlIeH Ha (QOpMUpOBaHHE
CJIEAYIOUIUX KOMIIETCHIINH:

— CnocobHOCTh OCBaMBaTh METOJUKH HCHOIBb30BAHHS POrPAMMHBIX CPEACTB ISl PEeLIeHNUS
npaktudeckux 3amau (OIK-2);
— CnocoOHOCTh y4acTBOBAaTh B HACTPOMKE M HaJIAJIKe MPOrpaMMHO-amapatHeix komiuiekcos (OITK-4).

B pe3yjbTaTe H3ydeHUs! JUCIHUAIUIAHBI CTYEHT T0JIKEH:
3namo:

— OCHOBHBIX apXHTEKTYp YCTPONCTB YIIpaBlIeHUS pOOOTOB,;

— OCHOBHBIX CHHTAKCHYECKMX KOHCTPYKIIMK COBPEMEHHBIX S3BbIKOB IPOrPaMMHPOBAHUS

— OCHOBHBIX IIA0JIOHOB TPOEKTHPOBAHHS  BBHICOKOYPOBHEBOTO  MPOTPAMMHOTO  OOECIeueHUs,
MPUMEHSIOIIUXCS [T YIIPABICHUS U MOJICIINPOBaHUS;

— OCHOBHBIX aJITOPUTMOB YIPaBJICHUS IBUKECHUEM MOOUIBHOTO po0O0Ta;
Ymemon:

— aHAJIM3HUPOBATH APXUTEKTYPHI YCTPONCTB yHpaBiIeHHs poOOTOB,;

— NPHUMEHATH OCHOBHBIC METOJIbI IMPOCKTHPOBAHMS CJOXKHBIX CHCTEM IPOrPAMMHOIO OOECIICYCHHS C
HCIIOJIb30BaHUEM 00BEKTHO-OPUEHTHPOBAHHOT'O TIOX0/1a;

— C03/1aBaTh BHICOKOYPOBHEBEIEC aJTOPUTMbI MOJISITMPOBAHUS U YITPABICHUS CIIOKHBIMHU,
Bnaoemo:

— HaBBIKAMM ITPUMEHEHUS 0a30BbIX AJITOPUTMOB YIIPABJICHUS MOOMIIBHBIMHA POOOTAMHU;

— HaBBIKaAMH pa0OTHI B KOMIUICKCHBIX CpPeIax CO3AaHMsI IPOTPAMMHOTO O0SCIICUCHIS;

— HaBBIKAMH HAITUCAHHS AJITOPUTMOB U Ha COBPEMEHHBIX SI3bIKAX MPOTPAMMHUPOBAHUS;
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— HaBBIKAMH TPOEKTUPOBAHMS CIOXHBIX CHCTEM C HCIIOJIB30BAHUEM OOBEKTHO-OPUEHTUPOBAHHOTO
HOAXO0MA,;

— HaBBIKAMH IPOTPAMMHPOBaHMs Ha SI3bIKAX BBICOKOTO YPOBHs, a TaKke pabOThl B MaTeMAaTHYECKHX
makerax Matlab, MathCAD.

4.  OBBEM JUCHMUILIVHBI U BUJbI YYEEHOM PABOThI
OO6mias Tpy10eMKOCTh AUCIMIUIMHBI COCTABISICT 4 3a4eTHBIX €AUHUIL.

Bun yueOHOI paboTs Bcero gacos Cemectp 8
AyauTopHble 3aHATHSI (BCEro) 18 18
B ToM uncine: - -
Jlexumn HE TPEAYCMOTPEHBI —
Jlaboparopusie pabotsl (JIP) HE IPeAYCMOTPEHBI -
[Ipaktudaeckne 3austus (113) 18 18
Kypcosbie paboTsl
Komnokeuymsi (K) — —
IToaroroska pedepara - -
Jpyeue 6udvl ayoumopHou pabomoi
CamocTrosiTeibHasi padoTa (Bcero) 122 122
B ToM uncie: - -
BrInonHeHne KypcoBoit paboThI 45 45
IToaroTOBKA K MPAKTHYECKUM 3aHITHIM 45 45
CaMOCTOSITEIEHOE N3YYCHHE TEM TEOPETHIECKON YacTh 32 32
IMoaroroBka K 3k3aMeHy (3a4ery) 4 4
Bun npomexxyTo4yHO#M arTecTanuy (3a4eT, 3K3aMeH) 3a4eT
O0wuas Tpy10eMKOCTh yac, 3ad4. efl. 144 144
4 4
5. COAEPXAHHUE JUCHUIIJIUHbI
5.1. Pa3gennpl THCHMIUIMH U BUABI 3aHITHH
Tabmuma 5.1
No Jlexim | JIao. Hpaxr Bcero Popmupyembie
w HaumenoBaHue pasjena TUCIUIUIMHBI " sam. . CPC wacop | KOMIETEHLIM
3aH. (OK, IIK)
1 2 3 4 5 6 7 8
1. | Pa3zpaboTka mporpaMMHOT0 00eCTIeUeHIS - - 6 40 46 OIIK-2,
JUTSE MOJICTTUPOBAHMS POOOTOTEXHUUSCKUX OIIK-4
CHUCTEM.
2. | MonenupoBaHre MHOTOAreHTHON CHCTEMBI - - 6 40 46 OIIK-2,
MOOUJIBHBIX POOOTOR. OIIK-4
3. | AJITOpUTMBI yIIpaBICHUS ABIKEHUEM - - 6 42 48 OIIK-2,
pobora. OTIK-4
HUTOI'O - - 18 122 | 140
5.2.  Conep:xanue pa3aesoB TUCHUILIMHBI — JICKIIMU HE TIPETYCMOTPEHBI.
5.3. Pa3gennl AMCHHUIIMHBI H MEKTUCHUILIMHAPHBIE CBA3H € 00€eCTIeYHBAIOIIIUMHA
(mpeabiymiiMu) U odecnevyuBaeMbIMHM (MOCJIeIYIOUIUMHU) TUCHUILIHHAMHA
Ne HamnmenoBaHme 00eCIIieYnBaroInNx No paznenoB JaHHOW JUCITUTUIMHEL, IJI1 KOTOPBIX HE0OX0IMMO
n/n (TIpe IBIAYIINX ) AUCTIUTUIAH M3ydeHne o0ecreunBaronuX (MPEABIAYITNX ) TUCITUTUTHH
1 | 2 y 3
[penpiaymue AuCHHNIHHBI
1. |MaremaTuka + +
2. |[duckperHas MaTeMaTHKa +
3. |Wudopmaruka +
Mocaenywuue TUCHUNIHHBI
1. |BrruncnutenpHas MaTeMaTHKA + + +
2. |MeToxapl ONTUMHU3AINN +
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5.4. CooTBeTcTBHE KOMIIETEHIUIl, GOPMUPYEMBIX PH U3YYEHHH TUCHUILIUHBI, H BUI0B S
3aHATHI
[Tepeuenn Kypc. | IIp.3. | CPC DOopMBI KOHTPOJISI
KOMITCTCHITHIA pao.
OIlK-2 + + + IIpoBepka 3amannii KypcoBoi padoTsr, Ompoc
Ha ceMuHape, TecToBoe 3ananue,
[IpoBepka 3agaHuil KypcoBoii paboThI
OIIK-4 + + + IIpoBepka 3amannii KypcoBoi padoTsr, Ompoc
Ha ceMHHape, TecToBoe 3a/1aHue,
[TpoBepka KOHCIIEKTa

Kypcos. pad, — kypcoBas padora, Ilp.3. — mpaktuueckue 3anstus, Kypc. pab. — kypcosas padora, CPC —

CaMOCTOATCIIbHAsA pa60Ta CTyA€HTa

6. METOAbI U ®OPMbI OPTAHU3ALIUU OBYUYEHUS
Jnsi yCHemHoro OCBOEHHS AMCUUILIMHBI MPUMEHSIOTCS pasziuyHble 00pa3oBaTeNbHBIE TEXHOJOTHH,

KOTOpBIE  OOECIICUNBAIOT

JIOCTIDKEHNE TUTAHUPYEMBIX — pPe3ylbTaTOB OOYYCHHsS] COTJACHO OCHOBHOM
o0pa3oBaTeIbHON MpOrpaMMe, C y9eToM TpeOoBaHui K 00beMy 3aHATHI B HHTEPAKTHBHOM (opMe.
TexHo10rHM MHTEPAKTHBHOTO 00y4YeHNsI MPH Pa3HbIX popMax 3aHATHI

®opwmbr | Jleknmu | llpaktmueckue 3amstus (qac) | Kypc. | Beero

Mertonab (qac) pao. (dac)
PaboTa B komaHze — 6 6
[Tpecc-koH(pepeHIus — 6 6
ITonckoBEIi MeTOT - 6 6
WTOoro MHTEpaKTUBHBIX 3aHATHH 18

Ilpumeuanue.

1. «PabGora B KOMaHJe» MPOUCXOIUT MPU M3YHYCHUH NPOTPaMMHBIX MPOAYKTOB Ui MOJACTHPOBAHUS

POOOTOTEXHUYIECKHX CHCTEM.

2. «llonckoBBIli METOA» CTYHEHTHI HCIOJB3YIOT NPH BBHIOOPE ANTOPUTMOB YIPABICHUS ABHKCHHUEM

pobora.

3.  OcHOBHBIE pe3yNbTaThl CBOMX MPAKTHYECKUX pPadOT (Hanbosjee WHTEPECHBIE WCCIEIOBAHNS)

CTYZAEHTBI IPECTABISIOT IPH MOMOIIY NPE3EHTALNM, YCTpanBast oJo0ue npecc-KoH(pepeHun.

7.  JABOPATOPHBINA MPAKTHUKYM - ue npexycmotpens! PYIL
8. NPAKTHYECKHUE 3AHATHUSA (CEMHUHAPBI)

Ne e pasnena HanMenoBaHMe pakTHYECKUX TpynoemkocTsb
~ | IUCUUTLTUHBI . OK, IIK
I/T1 3aHATHI (dac.)
n3 Taom. 5.1
Pazpaborka [10 mgns mogenmupoBaHus 6 OI1K-2,
1. 1
POOOTOTEXHUIECKUX CHCTEM. OIIK-4
5 5 MopenupoBaHie MHOTOAr€HTHOM 6 OIIK-2,
' CHCTEMBI MOOMJIbHBIX pOOOTOB. OIIK-4
3 3 ANTOPHUTMBI yTIPaBIECHHS JBIKEHAEM 6 OIIK-2,
' poborTa. OIIK-4
HTroro 18
9. CAMOCTOSATEJBHAS PABOTA
Ne Ne pasnena TemaTHka caMOCTOSATENLHON paboThI Tpyno- Konrpous
i JUCHHUIIINHBI (Oemanusayus) €MKOCTh OK, IIK BBIITOJTHECHUS
n3 Taba. 5.1 (gac.) paboTHI
1. 1+3 [ToaroroBka K MpakTUYECKUM 45 OIIK-2, Ormpoc Ha
3aHATUAM OIIK-4 IPAKTUYECKUX
3aHATHAX
2. 1+3 BrimonaeHne KypcoBoit paboThl 45 OIIK-2, ammmra
OIIK-4 KYpCOB. pabOThI
3 1+3 CaMoCTOsTENhHOE U3YICHHE TEM 32 OI1K-2, Jomarmraee
TEOPETHUICCKOU JaCTH OIIK-4 3a/laHne, TECT
Hroro 122
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TeMbl 17151 caMOCTOATETLHON PadOTHI
1) OG30p mporpaMMHBIX IPOAYKTOB POOOTOTEXHHIECKUX CHCTEM
2) 00630p MPOrpaMMHBIX IIPOIYKTOB YIPABICHHS JIBIKEHUEM POOOTOB
3) 00630p METOMIOB, AITOPUTMOB, CHCTEM MCKYCCTBEHHOTO MHTEILIEKTA POOOTOB

10. NPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB
Bapuanm 1
1) paspaboraTh  MakeThl  HMH(OPMAIMOHHBIX,  DJIEKTPOMEXAHUYECKUX,  JJICKTPOTHAPABINYCCKUX,
3JEKTPOHHBIX U MHKPOIPOIECCOPHBIX MOAYJICH MEXaTPOHHBIX H POOOTOTEXHHUCCKHX CHCTEM;
2) pa3paboTaTh MPOrpaMMHBIE CPEACTBA MAKETOB; MPOBOANTH HACTPONKY U OTJIAAKY MaKETOB;
3) TPUMEHATh KOHTPOJBHO - U3MEPUTEIBHYIO ammapaTypy Ui OMPEACICHUS XapaKTePUCTHK U MapaMeTpOB
MaKEeTOB;
Bapuanm 2
1) BBIMOAHATH  pacueTHo-rpaduueckre  paboTel MO  MPOCKTUPOBAHUIO  HMH(POPMAIUOHHBIX,
AIEKTPOMEXAHUYUECKHX, DTICKTPOTHAPABINICCKUX, SIEKTPOHHBIX ¥ MHKPOTIPOIIECCOPHBIX MOIYJICH MEXaTPOHHBIX
1 poOOOTOTEXHUYECKUX CHCTEM;
2) pa3paboTaTh (PYHKIIMOHATIBHBIC CXEMBI;
Bapuanm 3
1) mpoBeCTH 3HEPrEeTHUECKUI pacyeT U BHIOOP UCTIONHUTENBHBIX 3IEMEHTOB pOOOTOB;
2) BECTH aHAJIU3 YCTOMYMBOCTH, TOYHOCTH M KA4ECTBA MPOIIECCOB YIIPABICHUS POOOTOM;
Bapuanm 4
1) mpoBecTH peryavpOBOYHBIC PACUEThl - CHHTE3 AJITOPUTMOB YIPABICHUS W KOPPEKTHPYIOIIUX YCTPOWCTB
pOo0OTOB;
2) BecTH pa3pabOTKy aJlrOPUTMOB U IIPOTPAMMHBIX CPEICTB pean3aliy KOPPEKTUPYIOIIUX YCTPOWCTB pOOOTOB;
Bapuanm 5
1) BecTH pacyeTsl JEKTPUUECKHUX LIeTIel aHAJIOrOBBIX U IIU(POBBIX 3JIEKTPOHHBIX YCTPOICTB;
2) pa3paboTaTh KOHCTPYKTOPCKYI MPOCKTHYI JOKYMEHTAI[MIO AJICKTPUUCCKUX U 3JICKTPOHHBIX Y3JIOB
(BKJIFOYAsT ~ MUKPOMPOIIECCOPHBIE) MEXAaTPOHHBIX M  POOOTOTEXHHYECKMX  CHCTEM, MPHUHIMMHAILHBIC
QJICKTPUYCCKUC CXEMBI, IIEYATHBIC IJIAThI, CXEMbI pa3MCIICHUA, CXEMbI COCANHCHUA.

11. BAJUIBHO-PEUTHHI'OBASI CUCTEMA He npeycMOTpEeHa JUIsl CTyeHTOB 3uB®d.

12.  YYEBHO-METO/UYECKOE n NH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUITJINHBI

12.1 Ocnoenasn rumepamypa

1. po6or, IlaBen HukomaeBuy. Teopusi ommbOOK ¥ 00pabOTKa pe3yiabTaTOB M3MEPEHUH : ydeOHOe
mocobue / II. H. [pobor ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit ®Denmepanmu, Tomckuit
TOCYJIapCTBEHHBIH YHUBEPCUTET CHCTEM YIPABJICHUS U paAHOdIeKTpoHuKH. - Tomck : TYCVYP, 2011. - 83 c. [B
oubmnorexe TYCYP — 20]

12.2 /lononnumensnasn numepamypa

1. Csernakos, A.A. TpaauIMOHHOE W HETPAAUIIMOHHOE OTICHNBAHNE HEU3BECTHBIX BETWYHMH : yicOHOE
nocobue: B 2 4. / A.A. CsernakoB. — Tomck : TYCVYP. — U.1: [Ipocreiiime 3agaun OLleHUBaHUS HEM3BECTHBIX
BEJIMYMH TI0 pe3yjbTaTaM HX O3KCIEPUMEHTaJIbHbIX m3MepeHuil. - Tomck : TYCVYP, 2007. - 549 c. [B
oubanorexke TYCYP — 25]

2. KaraeB, M.IO. O0paboTka 3KCliepUMEHTAIBHBIX JNaHHBIX Ha DBM: VYuebGHoe mocobue / M.IO.
Karaes, A.5. Cyxanos. — Tomck : TYCYP, 2007. — 208 c. [B 6ubmuotexke TYCYP — 98]

3. UucneHHbIe METOJBI pellleHUsS HEKOPPEKTHBIX 3a/a4 : HayyHoe u3nanue / A. H. TuxoHoB [u np.]. -
M. : Hayka, 1990. - 229 c. [B 6ubnmorexke TYCVYP — 3]

12.3.1 Yueono-memoouueckoe nocooue no camocmosmenvHoil pabome cmyoeHmos
1. Karaee M.IO. PobGororexHudyeckne CcHCTEMBl. MeETONWYECKHE YKa3aHUS 110 IPOBEICHHUIO
MPaKTUYECKUX 3aHATHI, KypcoBoi paboTe u camocTosTenbHOl padote cryneHTtoB / Tomck: TYCVYP, 2016. — 9
c. — [Onextponnsnii pecypc]. — Pexum goctyma: http://asu.tusur.ru/learning/090301/d52/090301-d52-

project.doc
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12.3.2 YueGHO-MeTOAMYECKHE IOCOOUSI A5 JIUIL C OTPAHHYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI
Y4eOHO-METOIUUECKHE MaTepuaibl I CaMOCTOSTEILHOW M ayJIUTOPHOW pabOThl OOydYaromUXCcs W3
YyClla WHBAIMIOB TIPEAOCTABIAIOTCS B (opMax, aJalTUPOBAHHBIX K OTPAaHUYCHUSAM UX 3J0POBbI U
BOCHIPUATHS HHPOPMAIIHH.

J1st i1 ¢ HAPYIIEHUSIMH 3PeHUsI:

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
— B IedYaTHOH popMe yBeTUUeHHBIM IIPUPTOM.
151 i1 ¢ HAPYLIEeHMSIMU CJIyXa:

— B (opMe BIEKTPOHHOTO TOKYMEHTA,;
— B TIICUaTHOU hopMe.
Jist M1 ¢ HAPYIIEHHSIMH OTIOPHO-IBUTATEILHOI0 anapara:

— B ¢opMe ICKTPOHHOTO JOKYMEHTA;
— B IIeyaTHOH popme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIEC, IOMCKOBbIE CHCTeMbl U Tpeldyemoe
NporpaMMHoe odecneyeHue

1 UubopmarmoHHO-CIIPaBOYHbIE U TOMCKOBBIE CHCTEMBI ceTh VIHTepHeT.

12.4 Jluuensuonnoe npozpammmuoe obecneuenue
Maremarnueckuii naker Mathcad, maremaruyeckuii naker MatLab

Internet-pecypcot:
http://poiskknig.ru — sanextponnas 6ubaHOTEKa yueObHIKOB Mex-Mara MI'Y, MockBa
http://www.mathnet.ru.ru/ - obrepoccHiicknii MaTeMaTHYECKH TIOpTas
http://www.lib.mexmat.ru — asnexrponHas OHOIMOTEKAa MEXaHMKO-MATeMaTHYeCKOro (akyspTeTra MOCKOBCKOrO
rOCY/IapCTBEHHOTO YHUBEPCHTETA
http://onlinelibrary.wiley.com - HayumbIe sxypHais! n3narenscra Wiley&Sons
http:/Aww.sciencedirect.com/ - HaydmEie sKypHAITBI H3aTenbCTBa Elsevier

13. MATEPHUAJIbBHO-TEXHUYECKOE OBECIHEYEHUE IUCHUIJIMHBI

13.1. Oo0mme TpedoBaHUS K MATEPHAJLHO-TEXHUYECKOMY 00ecneYeHN 0 THCINIIMHbI
13.11. MarepuainbHO-TeXHHYECKOe oO0ecmeYeHHue Uil NPAKTHYECKHX 3aHATHH W KypCOBOW
padoThI

st mpoBefieHns TaOOPATOPHBIX 3aHITUH HCIOIb3yeTCsl yUeOHO-UCCIIEeI0BATENbCKAsT BEIYUCIUTEIbHAS
nabopaTtopus, pacmojoxeHnHas mo aapecy 634034, Tomckas obnacts, r. ToMmck, Bepmununa ynuna, n. 74, 4
aTax, aya. 437, 438, 439. CocraB obopynoBanus: YueOHas meOenb; OkpaH ¢ anekrponpuBogoM DRAPER
BARONET - 1 wr.; Mynsrumenuniiaeiii npoektop TOSHIBA — 1 mT.; Komnbetoreps! kiacca He Huxke Intel
Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mupoxomnonocHsIM A0cTynoM B Internet, ¢ MoHHTOpamMu
tuna Samsung 18.5" SI9C200N- 10 wT.; Mcnonb3yeTcs JIMIEH3HOHHOE IPOrpaMMHOE 00ecIieueHHe, aKeThl
Bepcueii He Hike: Microsoft Windows XP Professional with SP3; Visual Studio 2008 EE with SP1; Microsoft
Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5.

13.1.2. MarepuanbHO-TeXHHYECKOE 00ecIeueH e 1151 CAMOCTOSITeJIbHOI PaGoThI

Hnst  camocrosTenbHOW paboThl  HCHOJNB3yeTcs ydeOHass ayauTopus  (KOMIBIOTEPHBIA — Kilacc),
pacnojoxernas o aapecy 634034, r. Tomck, yia. Bepmununa, 74, 1 stax, aya. 100. CoctaB 000pyoBaHusL:
yuebHast Mebenb; koMmnbtoTepsl kiacca He Hike [IDBM INTEL Celeron D336 2.81T1. - 4 mt.; KOMOBIOTEPHI
nonkmoueHsl Kk cetu  MHTEPHET wu ofecneumBaroT AOCTYm B AJIEKTPOHHYH HH(OPMAIMOHHO-
00pa3oBaTeIbHYI0 Cpely YHUBEPCHUTETA.

13.2. MartepuajJibHO-TeXHUYECKOE odecneuenue JUCHUILTHHBI IS JIHIL c
OrPAHUYEHHBIMH BO3MOKHOCTSAMM 310POBbSA

OcBoenne aucruiumabl Jmmamu ¢ OB3 ocymecTBisieTcs ¢ HCTHOIB30BAHUEM CPEICTB OOYUCHHS
00IIIETO ¥ CIIENMAIEHOTO HAa3HAYECHHUS.

I[Ipu  oOyuyeHMHM CTYAGHTOB ¢ HAPYLWIEHMSIMH  cJyXa [OPEeIyCMOTPEHO  HCIIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH  ammaparypel, MYJIbTUMEIUHHBIX CpPEACTB W JPYTUX TEXHUYECKHX CpEICTB
npuema/mepenadyd yaeOHOW WHQOpPMAIUK B JIOCTYIHBIX (opMax aiisi CTYJEHTOB C HapyIICHUSMH CIIyXa,
MOOWJIBHOW CHUCTEMBI OOYYEHHsI AJIsl CTYACHTOB C MHBAIWIHOCTHIO, TOPTATUBHON WHAYKIMOHHON CHCTEMBI.
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VYyeOHast ayIuTOPHs, B KOTOPOil 00y4aroTCs CTYACHTHI ¢ HAPYIICHHEM CIyxa, 000pyJ0BaHa KOMIIbIOTEPHOM
TEXHUKOMU, ayTUOTEXHUKOU, BUACOTEXHUKOH, DIEKTPOHHON JOCKOU, MyJIbTUMEIUHHON CUCTEMOM.

[Ipu 00y4eHnH CTYACHTOB € HAPYLIEHUSIMH 3PeHUSIMHU IPEAYCMOTPEHO UCTIONB30BaHUE B JIEKIIMOHHBIX
1 y4eOHBIX ayAUTOPHAX BO3MOXKHOCTH IPOCMOTpPA yIAJICHHBIX OOBEKTOB (HAaIpUMEp, TEKCTa Ha IIOCKE WU
claiiia Ha PKpaHe) Py MOMOILM BHCOYBEIHYUTEICH AT YIAICHHOTO IPOCMOTpA.

[Ipu oOyueHMHM CTYACHTOB € HApPYIIEHHSIMH OIOPHO-IBUIaTeJILHOTO AaNnapara HCIOIb3YIOTCS
aNbTepHATHBHBIE YCTPOMCTBA BBOJA HHPOPMAIINU U APYTHe TEXHUIECKIE CPEACTBa IIpHeMa/Tiepeadn yIeOHOH
nHbOpMAIM B JOCTYNMHBIX ¢opMmMax JUid CTYJSHTOB C HApYIICHWUSMHU OIIOPHO-IBUTATEIHHOIO armapara,
MOOMIJILHOW CHCTEMbI 00yUeHHs AT JII0AeH C HHBATUAHOCTBIO.

14. ®OHJ ONEHOYHBIX CPEJACTB
14.1. OcHoBHBIE TPeGOBaHNA K (POHTY OIIEHOYHBIX CPECTB H METOTUYECKHE PEKOMEHTAINA
@DoH OICHOYHBIX CPEJACTB M THUIIOBBIC KOHTPOJIbHBIC 3aJaHUsl, KCIOJB3YEMBIC JUISI OILEHKH
c(hOpMHUPOBAHHOCTH W OCBOCHUS 3aKPEIUICHHBIX 32 AUCHUIUITMHON KOMITETSHITH MPH MPOBEACHUN TEKYIIEH,
MTPOMEXKYTOYHOM aTTECTAIMH 110 TUCITUILTHHE TPUBE/ICH B MPUIIOKECHUH K padoueii mporpamme.

14.2 TpebooBanusi K (OHAY OIEHOYHBIX CPEeICTB [Js1 JIHMI € OrPaHUYeHHBIMH
BO3MOKHOCTSIMH 310POBbSI
I[Hﬂ CTYACHTOB C MHBAJIMJHOCTHIO NPEAYCMOTPEHBI NJOMOJTHUTECIbHBIC OLICHOYHLBIC CPEACTBA, IICPEUCHDb
KOTOPBIX yKa3aH B Tabmuie 14.1.

Ta6auua 14.1 — JlonoTHUTEIbHBIE CPEACTBA OLEHUBAHUA JISl CTYJIEHTOB ¢ HHBAJIUTHOCTHIO

KaTCFOpI/II/I CTYACHTOB BI/IZ[I)I JOITOJTHUTCJIIBHBIX OLICHOYHBIX q)OpMI)I KOHTPOJIA U OLICHKHU PE3YJILTATOB
CpeJCTB o0yueHus

C HapymieHusiMU cityxa TecTbl, MICbMEHHBIE CAMOCTOATENNbHbIE [IpenMyIiecTBeHHO MMChMEHHAsI TPOBEpKa
paboThI, BOIIPOCH! K 3a4€Ty, KOHTPOJIbHBIE

paboThI
C napymenusmu 3peans  CoOecenoBaHHe 10 BOIIPOCaM K 3a4eTy, [IpenmMy1iecTBEHHO ycTHas MPOBEpKa
OIIPOC IO TEPMUHAM (MHIUBUAYABHO)
C HapymeHusIMu Pemmenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- IBUTATENLHOTO  KOHTPOJIbHBIE pabOTHI, TUCEMEHHBIC [Ipenmy1iecTBEHHO TUCTAHIIMOHHBIMH
anmapara CaMOCTOSITEIbHbIE PA0O0THI, BOIPOCH K METOAaMHU
3a4eTy

C orpannyeHusiMu o | TecTbl, NMCbMEHHBIE CAMOCTOSATENbHBIE = [IpenmylecTBEHHO IPOBEPKAa METOAAMU,
OOIIEMETUITMHCKUM | pabOThI, BOMPOCHI K 3a4€Ty, KOHTPOJIbHBIC = UCXOJISl U3 COCTOSIHHS 00Y4JaroIIerocs: Ha
IMOKa3aHUsIM paboThI, YCTHBIE OTBETHI MOMEHT ITPOBEPKH

14.2 Meroanyeckne peKOMEHIANUU 10 OUEHOYHBLIM CPEICTBAM IS JHI[ ¢ OrPAHHYEHHLIMH
BO3MOKHOCTSIMH 3I0POBbA

Hus crynentoB ¢ OB3 mpemycMarpuBaeTcs AOCTyIHas (Gopma MPEeIOCTaBICHUS 3aJaHUN OLEHOYHBIX
Cpe/CTB, a8 UMECHHO:

— B TIIEUaTHOH opme;

— B TedaTHOH ¢opMe ¢ yBeTNICHHBIMIIPU(TOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

—  METOJIOM YTEHHS aCCHCTEHTOM 33/IaHHS BCIIYX;

—  NPEenocTaBJICHHE 33JIJaHUs C UCTIOIb30BAHUEM CYpONIEPEBOIA.

CryneHTaM C WHBQJIMTHOCTHIO YBEJIWYMBAETCA BpEMS Ha MOATOTOBKY OTBETOB Ha KOHTPOJBHHBIE
BOMPOCHL. [IJisi TakuxX CTYACHTOB IMpelycMaTpUBaeTcsi JOCTyIMHas (opma TPEJIOCTABICHUS OTBETOB Ha
3aJIaHusl, 2 UMEHHO:

—  HChbMEHHO Ha Oymare;
—  Ha0op OTBETOB Ha KOMIIBIOTEPE;
—  HabOp OTBETOB C MCIOJIH30BAHUEM YCITYT ACCHCTEHTA,;
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[Mpoueaypa olieHWBaHUS pPE3yabTATOB OOYYCHHS WHBAIUAOB 10 JTUCIMILIMHE NPEAyCMaTpUBacT
npenocTabieHne UHGopManuyu B (opMax, aJanTHPOBAHHBIX K OTPaHUYEHHSM WX 370POBbS W BOCIPHUSTHSI
nHpOopMaIuu:

Jst M1 ¢ HAPYIIEHUSIMH 3PeHUsI:

— B ¢opMe ICKTPOHHOTO JOKYMEHTA;
— B TedaTHOU (opMe yBEIHIEHHBIM IIPUPTOM.
Jst i1 ¢ HAPYIIEHUsIMU CJIyXa:

— B (opMe BIEKTPOHHOTO TOKYMEHTa,;
— B TIICUaTHOU hopMe.
Jist M1 ¢ HAPYIIEHHSIMH OTIOPHO-IBUTATEILHOI0 annapara:

— B (opMe BIEKTPOHHOTO TOKYMEHTA,;

— B TIICUaTHOU hopMe.

ITpu HEOOXOAMMOCTH ISl OOYYAIOMIMXCSA C WHBAJIMAHOCTHIO MPOIEAypa OICHUBAHHS DPE3yJIbTATOB
00y4YEeHHST MOKET IPOBOIUTHCS B HECKOJIBKO JTAIOB.
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®onrnx omeHoyHBIX cpeactB (POC) sBiseTcs NPWIOKEHWEM K pabouell mporpaMMe JTHCIIHILTAHBI
«Pobororexnnyeckne cucremb» (PTC) u npencraBnsier co0oil COBOKYITHOCTh KOHTPOJIBHO-U3MEPUTENBHBIX
MaTepuanoB (THIOBBIC 3a1aud (3adaHus), KOHTPOJIbHbEIC pa0OTHI, TECTHl U JP.) U METOAOB MX HCITOJB30BAHMS,
MpeIHa3HAYeHHBIX I U3MEPEHHUS YPOBHS JOCTHIKCHHS CTYICHTOM YCTAaHOBJICHHBIX PE3yJIbTaTOB O0yUESHHS.

@®OC no pucuururHe (MPaKTHKE) UCHONB3YETCs MPH NPOBEJCHUN TEKYLIETO KOHTPOJISl YCIIEBAEMOCTH H
MMPOMEXXYTOYHOW aTTeCTallié CTYICHTOB. llepedeHp 3akperieHHBIX 3a AuciuIuHON «Po0oToTexHnMuyeckue

CHCTeMBbI» KOMIIETCHITHH NPpHUBEICH B Ta0wmie 1.

Tabauna 1 — [lepedeHp 3aKpeIICHHBIX 3a JUCIMILTHHON KOMIICTCHITHI

Kon

DopMyIHPOBKA
KOMIIETeHIIUH

Jrtanbl GopMHPOBAHHUS KOMIIETEHIINU

OIIK-2

CnocoOHOCTE OCBauBaTh
METOIUKHU UCIIOIL30BAHUS
MPOTPaMMHBIX CPEJICTB IS
peleHus MPAaKTUYECKUX 3a/1a9

3namo:

OCHOBHBIX apXHUTEKTYp YCTPOHCTB YIPaBICHUSI pOOOTOB U
PTC,;

OCHOBHBIX CHHTAKCHYECKHX KOHCTPYKIIMHA COBPEMEHHBIX
SI3BIKOB TIPOrPaMMHUPOBAHMS;

— OCHOBHBIX IIA0JIOHOB POCKTUPOBAHHMS

Ymemn:

AHAJIM3UPOBATH APXUTCKTYPHI YCTPOHCTB yIIPaBJICHHUS
po6otoB u PTC;

MIPUMEHATH OCHOBHBIC METOBI IPOSKTHUPOBAHHS CITOKHBIX
CUCTEM IPOrPaMMHOTO 00ECIICUEHUS C UCIIOIb30BaHHUEM
00BEKTHO-OPHEHTUPOBAHHOTO TIOAXO0/1A.

Baaoemo:

HaBbIKaMU MPUMCHEHUS 0a30BBIX aJITOPUTMOB yIIPABJICHUS
MOOHIILHBIMU POOOTaMH;

HaBBIKaMH pabOThI B KOMIUTEKCHBIX Cpefax CO3JIaHuUs
MPOrPaMMHOI0 00ECIICUCHUS;

OIIK-4

CriocoOHOCTB y4acTBOBaTh B
HaCTpPOMKE U HAJIAJKe
IPOrpaMMHO-aNapaTHBIX
KOMIUIEKCOB

3uamo:

- IPOEKTHPOBAaHKE BRICOKOYPOBHEBOTO MPOTPAMMHOTO
oOecrieyeHus1, IPUMEHSIOLINXCS IS YIIPABICHUS U
MonenupoBanus PTC;

— OCHOBHBIX QJITOPUTMOB  YIPaBIEHHUS JIBIKEHHEM
MOOMIILHOTO PO0OOTa;

Ymemo:

— co3jaBarthb BBICOKOYPOBHEBBIE ANTOPUTMBI
MOJIETTMPOBAaHMS U yIIpaBieHus clioXHbIMA PTC,
Bnaoems:

— HaBBIKAMH HAIIMCAHMA aITOPUTMOB U Ha COBPEMEHHBIX
A3BIKAX MPOrPaMMHUPOBAHUS;

— HaBBIKAMH TPOCKTUPOBAHUS CJOXKHBIX CHUCTEM C
MCIIOJIb30BaHHEM 00BEKTHO-OPHEHTHPOBAHHOTO MOIX0/A;
— HaBBIKAMH IPOrPaMMHUPOBAHUS Ha S3BIKAX BBICOKOTO
YPOBHA, a Takke paboThl B MaTeMaTHYECKUX IaKeTax
Matlab, MathCAD.

2. PEAJIM3ALIMS KOMIETEHIUNA

21

Komnerenuun OITK-2

OIIK-2: CriocoOHOCTh OCBauBaTh MCTOJUKH HUCIIOJIBE30BaHUA NPOTPAMMHBIX CPCACTB AJId PCHICHUA
IMPAKTUYCCKUX 3a1a4.
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Hnst popMupoBaHUS KOMIETEHIMH HEOOXOJAMMO OCYIIECTBUTH PSJi ITAarmoB. JTamnbl (HOPMHUPOBAHUS
KOMIIETCHIINM, TPUMEHSIEMBIE ISl ’TOTO BUABI 3aHITUN U UCTIOIb3yEMbIE CPEICTBA OLICHUBAHUS, IPEICTABICHBI

B Tabimre 2.

Taﬁnnua 2 — DTansl Q)OpMHpOBaHI/Iﬂ KOMIICTCHIIUHN 1 MCIIOJIL3YCMBIC CPCICTBA OLICHUBAHUS

Cocras 3HaTh YMmern Baaners
METOJUKU YUTaTh U COCTABIIAThH TOKYMEHTHI MeTOoJaMH,
UCIIOJIb30BaHUS MaTEeMaTHYECKOT0 aHaNIK3a IpodieM IpueMamMu U
MIPOTPAaMMHBIX CPEIICTB pPOOOTOTEXHUKH (CTAThH, TOKIAIBI, crocooamMu
JUTSL peIIeHus OTYETHI), UCIOIb30BaHUS
MPaKTUYECKUX 3a7a4 OCHOBBI TEOPHH BEPOSITHOCTH U OCHOB
POOOTOTEXHUKH; MaTEeMaTHYECKOH CTaTUCTHKH ; MaTeMaTHYECKUX
HacTpauBaTh U HCIOJIb30BaTh OCHOBBI MAaTEMaTUUECKUX | 3HAHUU B pEIIEHUU
HaJIa)KMBaTh 3HaHUH pu pa3paboTke METOIUK , 3a1a4

Conep:xanue
POTrPaMMHO- POOOTOTEXHUUECKUX
3TANOB

anmnapaTHBIX KOMILIEKCHI CUCTEM

POOOTOTEXHUKH; HAcTpauBaTh
IIPOrPaMMHO-
anmapaTHbIe
KOMILJICKCBI JUIS
peLeHus
MPAKTHUUYECKUX 3a/1a4
)

B [IpakTuyeckue 3aHsTHS, [IpakTuueckue 3aHsTHS, IIpakTruueckue
HIBI
. TpyTIOBBIE BBITIOJTHEHKE foMalHero 3aaanus, CPC 3anstusa, CPC
3aHATHI

KOHCYJIbTalluu

— Tecr; — IIpoBepka npaBWIBHOCTY BeIONHEHUs | — IIpoBepka

— KoHTponbsHas paborta; | NpakTHYECKUX 3aJaHUH; NPaBUIBHOCTH

— Kypcosas pabora; — KonTponrHas pabora; BBITIOJIHEHHS

— Pedepar; — Kypcogas pabora; MIPAKTHYECKUX

—  3ayer. — KoHcnekT caMocTosTebHOM paboThI; 3aJaHNH;

Hcnoab3yembl
— 3ayer. — KoHnTponbHas
e cpeacTBa
pabora;
OlleHHUBAHMA

— Kypconas
pabora;
— Koncnekr
CaMOCTOSITETbHON
paboTsl.

O6H_II/IC XAPAKTCPUCTUKU IOKa3aTelicH M KpUTCPHUCB OLCHHMBAHHA KOMIICTCHIIMM Ha BCCX JTalax

MPUBEICHBI B TaOIHIIE 3.

Taémuna 3 — O0mue xapakre

pPUCTHUKN IoKazaTeae 1 KPUTCPHUCB OLICHUBAHU KOMIICTCHI WU I10 3TAallaM

3HAaHUAMMU B IPEACIax

Pa3BUTUA TBOPUCCKUX

IMoka3zaresin M KpUTEPUHU 3nathb YmMmeTn Baanern
Ob6nanaer Obnanaer Auana3oHOM Kontpoxupyer padory,
OTJIMYHO (haKTHYECKUMU MPaKTUYECKUX YMEHUH, NIPOBOJUT OLICHKY,
(BBICOKHMH YPOBEHDb) TEOPETUYECKUMU TpeOyeMBbIX IS COBEPILICHCTBYET

neicTBus paboThI
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n3ydaemoii o0racTu ¢
[IOHUMaHHEM I'PaHUIl
IPUMEHUMOCTH

pelIeHnH,
abcTparupoBaHms
pobaem

xoromo

(0a30BbIii YpOBEHBb)

obiactu

3HaeT GakTHI,
MIPHUHIIUIIBL, TIPOIIECCHI,
oO0IIMe MOHSITHS B
npeaenax u3ydyaeMoun

Ob6nanaet Auana3zoHOM
MPaKTUYECKUX YMEHHM,
TpeOyeMbIX AJIs
peuIeHust
OTpeaeTeHHbIX
mpo0JieM B 00J1acTu
UCCIICIOBaHUS

bBeper 0TBETCTBEHHOCTD
3a 3aBepIleHHUE 3a/a4 B
UCCJICIOBaHUH,
npucrnocabiInBaeT cBoe
MOBEJICHHUE K
00CTOATENBCTBAM B
pelieHun npoodIeM

YAOBJIETBOPUTEJIBHO
(HM3KHUI YPOBEHb)

3HAaHUN

Obnanaet HU3KUM
YPOBHEM 00IINX

OO6magaer yMeHUSIMHA Ha
HU3KOM YpOBHE,
KOTOpBIE HE
JOCTAaTOYHBI JUIS
BBIIIOJTHCHUSA JaXKE
IPOCTHIX 3a/1a49

PaGoraet TopKO TIpH
pSIMOM  HaOJIFOICHUN

dopMynupoBKa MMoKa3ateneil ¥ KpUTEpHUEB OLCHUBAaHUs JAHHOW KOMIIETCHIIMH MTPHUBEACHA B TabmuIe 4.

Tab6smua 4 — [Toka3aTeny 1 KpUTEPHUN OLICHUBAHUSI KOMIICTEHIIMH Ha 3Tarax

Toxkasareau u 3HaTthb YMmerh Baagern
KpUTepHuu
— 3Haer, ¢ KaKUMH — VYMmeeT uuTaTh " — Bmageer meTogamu,
MaT€MaTUYECKUMHU 3HAHUSIMU | COCTaBJISITh TIOKYMEHTHI npuemMamu 1
CBsI3aHa MOCTAaHOBKA 3a]a4 11000# MaTeMaTHYeCKOM crmocobaMu OCHOBBI
POOOTOTEXHUYECKUX CHCTEM; CJI0’KHOCTH; MaTeMaTHYeCKUX
— 3HaeT, B YeM — VYMeer ucnonb30BaTh 3HAHHUH B 00JIaCTH
OTJINYHO 3aKITFOYAOTCS OTINYHS OCHOBEI MaTeMaTHYSCKUX TJIAaHUPOBAHUS
. OCHOBHBIX METOJIOB 3HAHWH; JKCTIIEPUMEHTA;
(BBICOKMIT
POOOTOTEXHUYECKHUX CHCTEM; — VYMeer ucnonb30BaTh — Cnoco0eH yuTaTh U
YPOBEHE) — IlonuMaeT BaxHYIO POJIb COBpPEMECHHBIC IIOHUMATh
CTaHJAPTHU3AINH IPABUIT UH(POPMAIMOHHO- MaTeMaTUIECKYIO
POOOTOTEXHUYECKHUX CHCTEM; KOMMYHUKAIIUOHHBIX JUTEPATYPY
TEXHOJIOTHH JTSI pEIICHUS
3aJ1a4 poOOTOTEXHUYECKHUX
CHCTEM .
— 3HaeT, KAKUMU — VYMeeT uuTaTh " — Bmageer meTogamu,
OCHOBHBIMU COCTaBJIATh OCHOBHBIC npueMamu u
MAaTeMaTUYECKUMHU 3HAHUSIMU, | JOKYMEHTHI crocobamMu
3aKOHAMH ¥ METOJINYECKUMH pOOOTOTEXHUIECKHUX POOOTOTEXHUUECKHUX
XOPOIIO YKa3aHUSIMU CHCTEM; CHCTEM;
6a30BLIil PErIaMEeHTUPYIOTCSI METOIBI — YMeeT UCIoJb30BaTh — Cnocoben
( POOOTOTEXHUYIECKUX CHCTEM; COBpPEMCHHBIC IIOHUMATh
YPOBEHE) — IloHumaer BaxHYyIO poJib “H(OPMaIMOHHO- cojepKaHue
CTaHAAPTU3ALMY TTPABUIT KOMMYHUKAITMOHHBIX OTYETHOCTH B 00JIACTH
POOOTOTEXHUIECKUX CHCTEM TEXHOJIOTHH JIJIs TTOMCKa pOOOTOTEXHUUECKHUX
penieHuii B 001acTu CHCTEM .
POOOTOTEXHUYECKIX

CornacoBaHa Ha noptane N2 17644




14

CHCTEM;

— HmMeer npencraBieHue o

— VYMeeT UCTIOIB30BaTh

(HM3KMI1 YpPOBEHb)

CUCTEM

[NonnMaeT BaXXHYIO POJIb
CTaHJIaPTHU3AIMU METOIOB B
00J1aCTH pOOOTOTEXHHIECKHUX

TEXHOJIOTHH JJIs1 PEUICHHUS
OCHOBHBIX 3a/1a4
POOOTOTEXHUICCKUX
CUCTEM

— Bnaneer ocHoBamu

HOPMAaTUBHOU COBPEMEHHBIE MeToJa
VJIOBJETBO perJIaMeHTalUH [TPaBUIL HHPOPMALMOHHO- POOOTOTEXHUYECKUX
POOOTOTEXHUYECKUX CUCTEM ; | KOMMYHHKAIIMOHHBIX CHUCTEM,;
PUTEJIBHO

2.2

Komnerennuu OITK-4

OIIK-4: CrtocoOHOCTh y9acTBOBATh B HACTPOMKE M HAIAJKE TPOTPAMMHO-AIIAPATHBIX KOMILIEKCOB.

Hnst popMupoBaHusT KOMIETEHIMH HEOOXOAMMO OCYLICCTBUTH PSJ STamoB. JTamnbl (HOpMHUPOBAHUS
KOMIIETEHIINI, IPUMEHSAEMBIE IS 3TOTO BUABI 3aHATHI U UCIIOJIB3YEMBIE CPEICTBA OLICHUBAHUSA, IIPEICTABICHBI

B TabimIe 5

Tadauua 5 — Dtansl GopMUPOBaHNS KOMIETEHIIMU U UCIIOJIb3YEMbIE CPEACTBA OLICHUBAHMS

Cocras 3HaTL Ymern Baagern
OCHOBBI WCTIONIb30BaTh COBPEMEHHBIC COCTaBJICHUEM
MaTEMaTHYECKOTO WH(POPMAITMOHHO-KOMMYHUKAIIHOHHBIX “H()OPMAIMOHHBIX U
aHaJIn3a, TCOPUH TEXHOJIOTHH U TIPOTPaMMHBIC CPEIICTBA AMHUTALMOHHBIX
BEPOSATHOCTH, JUTSI pEIIEHUST MaTEeMaTHIEeCKHX 3a/1a4 Mojenei, OCHOBaMH
MaTeMaTHYECKOMI POOOTOTEXHUKH ; paboTsI B
CTATHCTHKH , COCTaBJISITh OTYETHBIC JOKYMEHTHI 110 TBOPYECKOM
OCHOBBI CUCTEMHOI'O 1 pe3yibTaTaM pelleHus MOCTaBIEHHON KOJIJIEKTUBE .

Coaepxanue
MIPHUKJIATHOTO 3a/1a4M C ITIOMOIIBIO BEIYHUCINTEIBHBIX

JTANOB
MIPOrPaMMHUPOBAHUS U CPEICTB , MHTEPIPETUPOBATh
METOJI0JIOTHYECKHE pe3ynbTaThl 00pabOTKH
MpaBHiIa BeICHUS SKCIEPUMEHTAIBHBIX JaHHBIX U JIENaTh
MaTeMaTHYECKUX HAy4YHbIC BBIBOJIbI B HAIPABJICHUN
pacyeToB COTJIacHO POOOTOTEXHUKH .

AJIEMEHTaM IMPEeIMETHON
061acTi poOOTOTEXHUKHU
B [IpakTudeckue 3aHATHS, [IpakTrueckue 3aHATHS, [IpakTuueckue
MBI
. TPYIIIIOBBIC BBIIIOJIHEHME AomalHero 3aganus, CPC 3auaTus, CPC
3aHATHI
KOHCYJIbTalluK
— Tecrt; — IIpoBepka npaBuibHOCTH BhIONHEeHUs1 | — [IpoBepka
Henmonns — Kypcogas pabora; MPAKTHYECKUX 3aJIaHHIA; MIPaBHJILHOCTH
eMbIe y — Pedepar; — Kypcosas pabora; BBIIOJIHEHHS
MBI o
—  3ayer. — KoncnekT camocTosiTensHON paboTHI; MIPAKTHYECKUX
cpeacTBa .
— 3a4er. 3aaHNH;
OLICHUBAHNSA
— Kypcosas
pabora.
OO0mue XapaKTepUCTUKU IMOKAa3aTeJied W KPUTEPUEB OIICHWBAHUS KOMIICTCHIIMM Ha BCEX JTarax

TIPUBEIICHBI B Ta0IHIIC 3.
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@opMyIHpOBKa TOKa3aTeIe 1 KPUTEPHEB OIICHIUBAHUS JAHHON KOMITETEHIINH TPHUBEeHA B TabmuIe 6.

Tabauna 6 — [TokazaTenu U KPUTEPHUH OICHUBAHUS KOMITCTCHIIUY Ha dTarmax

IToka3zarenun u
3HaTh YMmeThb Baagernb
KpuTepuu
— I'myGoko morMMaeT — VYMeeT coCTaBISATh U — Bnaneer
OCHOBBI MATEMAaTUYCCKUX aHAJIM3UPOBATH MaTeMaTHYCCKUMHU
3HAaHUH, METOIOJIOTHIO MIPOTPaMMHOE METOJIaMH CBSI3U
OTJINYHO TTOCTAaHOBKH 3a]1a4 obecrieueHne B 00J1aCTH OCHOB IIPEIMETHOMN
. POOOTOTEXHUYECKHUX CHCTEM; | POOOTOTEXHHUYECKUX obOnactu u
(BLICOKHH — 3naeT GhopMbI CHCTEM POOOTOTEXHUICCKUX
yposetit,) MIPEICTaBJICHUS PE3YIHTATOB — VYwmeert popmupoBath CHUCTEM.
M3MEpCHUI B OTYETHI B 00JIACTH
POOOTOTEXHUIECKHX POOOTOTEXHUYIECKIX
CUCTEMaX. CUCTEM.
— IloHumaer METOI0JIOTHIO — YMeer coCTaBIATh — Bnageer
POOOTOTEXHUYIECKHUX CHCTEM; MIPOTPaMMHBINA KO B HEKOTOPBIMHU
— 3Haer, KaKue CYIIeCTBYIOT | oOnactu METOJaMH OCHOB
Xopoumo (hOpMBI U METOIBI POOOTOTEXHUYECKHIX MaTeMaTHIECKUX
(6a3zoBbIid POOOTOTEXHUYECKIX CHCTEM. CHCTEM; 3HAHWH, DJIeMEHTaAMHU
YPOBEHB) — VYwmeer popmupoBath aHajam3a
OTYETHOCTH B 00JIaCTH POOOTOTEXHUYECKHIX
POOOTOTEXHUYIECKIX CUCTEM
CHUCTEM.
— IloHMMaeT MEeTOOIIOTHIO — MHwmeer npencrasnenne o | — CrocoOeH
VIOBJIETBO- BeJIeHUs] pOOOTOTEXHUYECKUX | MeTomax MMOHUMATh Ha3HAuYEHUE
PUTEILHO CHUCTEM. POOOTOTEXHUYECKHIX POOOTOTEXHUYECKUX
(HW3KHIi ypoBenb) CUCTEM. CHUCTEM, 3HaeT COCTaB
MaTeMaTHYECKUX
MOJAXO0JIOB.

3. THUITOBBIE KOHTPOJIBHBIE 3AJIAHUSA

JUnst peann3alvyl  BBINICTIEPEUHCICHHBIX 3a4ad OOy4eHHs HCIOJIb3YIOTCS CIEAYIOIUe MaTephabl:
TUIIOBBbIE KOHTPOJILHBIE 3aJJaHUSI WM MHBIE MaTepualibl, HEOOXOIAUMBIE ISl OLICHKH 3HAHUM, YMEHUH, HAaBBIKOB
U (WIHM) ONBITA JEATENBHOCTH, XapaKTePU3YIOIINX 3TaIlbl (POPMUPOBAHUS KOMIIETEHIIMH B MPOIEcCe OCBOCHHUS
00pa3oBaTeIbHOM MPOrpaMMBbl, B COCTaBe, IPUBEICHHOM HUXKE.

3.1 TeMbl NpakTHYECKUX 3AHATHH
1) Paspa6orka ITO myis MOENMpOBaH¥s POOOTOTEXHUYECKUX CHCTEM.

2) MopenupoBaHue MHOTOAr€HTHON CHCTEMBI MOOMIIBHBIX POOOTOB.
3) AAropuTMBI yIIpaBiIeHHs ABHKEHUEM POOOTa.

3.2 IIpumep BapuaHTOB 3a1aHMIT KypPCOBBIX padoT
Bapuanm 1
1) pazpabareiBaTh MakeTbl HH(POPMALUOHHBIX, JJIEKTPOMEXAaHMYECKHX, JJIEKTPOTHAPABINYECKUX,

AIEKTPOHHBIX U MUKPOTPOLIECCOPHBIX MOYJIeHi MEXaTPOHHBIX M POOOTOTEXHUYECKHUX CHCTEM;
2) pa3zpabaTsIBaTh MPOTPAMMHBIE CPEICTBA MAKETOB; IPOBOIUTH HACTPOUKY M OTIIA/IKy MAKETOB;
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3) IpUMeHATh KOHTPOJIBHO - U3MEPUTENBHYIO almmapaTypy AJs ONpeIesIeHNsI XapaKTepUCTHK H napaMeTpOBl
MaKeTOB;

Bapuanm 2
1) BHIIONHATH  pacdeTHO-rpadWUYeCKHe  pabdOTHl IO  TNPOCKTHUPOBAHHUIO  HH(POPMAIMOHHBIX,

ANIEKTPOMEXAHUIECKUX, JICKTPOTUIPABIUIECKUX, JICKTPOHHBIX U MHUKPOIPOIIECCOPHBIX MOy el MeXaTPOHHBIX
1 pOOOTOTEXHUYECKUX CHCTEM;
pa3pabaTeIBaTh (QYHKIIMOHAIEHBIE CXEMBI;

Bapuanm 3
1) IPOBOIUTE SHEPTETHUECKHIA paCUeT U BEIOOP MCIIOIHHUTENBHBIX JIIEMEHTOB POOOTOB;

2) BeCTH aHAIIN3 YCTOMYMBOCTH, TOYHOCTH M KQ4ECTBa MPOLIECCOB YIPABICHUS POOOTOM;

Bapuanm 4
1) mIpOBOAUTE PErYIMPOBOYHBIC PACYETHI - CHHTE3 aJIrOPUTMOB YIPABICHHS U KOPPEKTUPYIOIIUX YCTPOMHCTB

po06OTOB;
2) BecTH pa3paboTKy alrOPUTMOB U MPOTPAMMHBIX CPEIICTB PEaTH3aUN KOPPEKTUPYIOIINX YCTPOUCTB pOOOTOB,;

Bapuanm 5
1) BecTH pacyeTsl 3JIEKTPUICCKHUX [IETel aHAIOTOBBIX U ITU(POBBIX 3JCKTPOHHBIX YCTPOMCTB;

2) pa3pabaTbiBaTh KOHCTPYKTOPCKYIO MPOCKTHYIO JOKYMEHTAIUIO 3JEKTPUYECKUX U IIEKTPOHHBIX
y37I0B (BKJIFOYass MHKpPOIIPOIIECCOPHBIE) MEXaTPOHHBIX M POOOTOTEXHHMYECKUX CHUCTEM, NPHHIMITHAIbHBIC
ANEKTPUIECKHE CXEMBI, IEYaTHBIE IUTATHI, CXeMBI Pa3MEIICHHS, CXeMbI COCTHHECHUSI.

3.3 JomalnrHee HHAUBHAYAJIbHOE 3a]]aHIE

1. CocTaBUTh CcI0Bapbh TEPMUHOB U OIpeAciicHUN HanpaBieHus «Po00TOTeXHMYEeCKHEe CUCTEMbD)

2. CocTaBUThH CITMCOK OCHOBHBIX aJITOPUTMOB HarpasieHus «Po0oToTexHn4YecKne CHCTeMbI

3. CocTaBUTh CIIMCOK MTPOrPaMMHOI0 o0eciieueHust B 00nacT HanpasieHus «PodoToTexHnyeckue
CHCTEMbI»

4. Yro takoe «PobdoToTexHMYecKHEe cUCcTeMbD»? Mojiens, MiiaH, aHaJIN3.

5. Kakue ycrpoiicTBa BKItoueHbl B «Po0oTOTEXHMYECKHE cUCTeMbD». MoJenb, IJ1aH, aHAU3.

6. Kakue Hay4Hble HanpaBJIeHHUS O3BOJIAIOT YIPABIATH «POOOTOTEXHHYECKUMH CHCTEMAMMUY.

3.4 TeMbl 1719 caMOCTOATETbHOIT padoThI (TeMBI pedepaToB)
[NonsiTust n mpuHIMIEI Teopun «P0GOTOTEXHUYECKHE CHCTEMBIY.
3ajaun TIaHUPOBAHUS U 00PabOTKH SKCTIEPUMEHTOB 151 «P00OTOTEXHUYECKUX CHCTEM),
[Honsitue ynpaieHus: «Po60TOTeXHUYECKMMH CHCTEMAMM.
Kocmuueckue «P000TOTeXHHYECKHE CHCTEMbI.

akrwpn e

3BpI/ICTI/I‘IeCKOC MMOCTPOCHHUE ONITUMAJIBHBIX IIJIAHOB JIBUKCHUA MEXaHN3MOB «P000TOTEXHNYECKHX
CHCTEM)).
MGTO}_IBI IIJIAaHUPOBAHUA NICPEMCIICHHNA 3JICMCHTOB «P000TOTEeXHHYECKHX CHCTEM).

o

3.5 Bonpocel 11 NOATOTOBKHU K 3a4eTy (/51 CTYA€HTOB, He BHINOJHUBIINX BCe 32/IaHUSI B TeUeHHe
ceMecTpa)

. Uro Ha3bIBaeTCsA MEXaHHU3alUel IPOU3BOACTBEHHOTO Iporecca?

. Uro Ha3bIBaeTCs aBTOMATH3aIel TIPOU3BOICTBEHHOTO Tiporiecca?
. Uro takoe aBTomart?

. Uro Takoe nomyaBTOMaT?

. Uro npexacrasisieT co00i aBTOMaTn4ecKuii mpouecc?

. Uto mpencrapiseT coboit OTyaBTOMATHYSCKHM Mporiecc?

. Uro mpencraBiseT coOoi OS3TF0AHBIN peKUM PabOThI?

. UTo Ha3bIBaeTCA YACTUYHOM aBTOMAaTH3aUuEH?

(e BN B e IR R S S
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9. Yto Ha3bIBacTCS KOMIUIEKCHON aBTOMAaTU3aIuen?

10. Yto Ha3bIBaeTC MOJHON aBTOMAaTH3aIUEN?

11. Yro Ha3bIBaeTCS CTEIIEHBIO aBTOMATH3ALMHU MPOU3BOJICTBEHHBIX ITPOLIECCOB?
12. K xakomy KTy 00pabOTKH MOKHO OTHECTH paboTy Ha ctanke ¢ UITY?

13. Yro Taxoe I'TIM (rubkuii Npon3BOACTBEHHBIH MEXaHHU3M)?

14. Kakoil CTpYKTypHBIH IEpedeHb OTpakaeT MOJHbIM cocTaB ['AY (rubkoe aBTOMAaTH3MPOBaHHOE
YCTpPOMCTBO)?

15. Yro Ha3pIBacTCS THOKOCTHIO IMPOM3BOACTBEHHOTO Iporiecca?

16. OcoGeHHOCTh YHUBEPCATIbHBIX CTAHKOB.

17. Uem oTiim9yaeTcst aBTOMAT OT TOJTyaBTOMaTa?

18. OcobeHHOCTH ABYXIMKIOBOW HATAIKHA U TPEXIIUKIOBOH.

19. K xakomy mukimy oopaboTKH MOXHO OTHecTH paboTy Ha crtanke ¢ UIlY (umcioBoe mporpamMmHoe
ympasiieHue)?

20. Yto Ha3BIBaETCS CTAOMILHOCTHIO 00paOOTKH?

21. Yto colep:KUT Mpoiiecc MporpaMMUupOBaHUs?

22. Yro xapakTepu3yeT CI0KHOCTb 00paboTKu?

23. Pa6otsl B ycnoBusax ['TIC (I'ubkue mpon3BOACTBEHHBIE CUCTEMBI).

24. llenecoobpaznocts mpumeneHus [ TIC?

25.0cHoBHbIe TepMmuHbI 1 onpeaeneHus ['TIC.

26. llogpaznenenus I'TIC no opraHn3allMOHHBIM PU3HAKAM.

27. POOOTH3MPOBAHHEII TEXHOJIOTHUECKUI KOMITIEKC.

28. Cucrema obecnieuenus pynknuonuposanus ['TIC.

29. Onpenenenue norpedHocT B PTK (poO0TOTEXHUUECKHI KOMILICKC).

30. YUro Takoe I'TIM (poOoTOTEXHUYECKHI MEXaHU3M)?

31. Kakoii cTpyKTypHBIN IepedeHb OTpaXkaeT MOJTHBIN cocTaB ['AY?

32. Yro Takoe PTK (poGoToTexHnuecKnii KOMILIEKC)?

33 B ueM paznauune mexay ['TIM u PTK?

34. Uto Takoe ACHUO (aBToMaTH3MpOBaHHAA CHCTEMa HHCTPYMEHTAIBHOTO o0ecTiedeHns)?

35. Ha xakux npuHIMTAX TOJDKHA POPMUPOBATHCS aBTOMAaTH3MpOBaHHAas cucteMa KoHTpods B [ TIM?
36. Uto npezcraBiseT co00i TpaHCIOpTHO-CKIaackas cuctema ['TIC?

37. Yro Takoe cucTeMa akTUBHOI'O KOHTPOJIA?

38. Uto Takoe KOCBEHHBII1 KOHTPOJIb HHCTPYMEHTa?

39. Uro nomxHa obecrieunBat ACUO?

40. Kakue TpaHCHOPTHBIC CPEJICTBA MCIIOIB3YIOTCS MIPH JINHEMHOM NPUHLIUIIE KOMIIOHOBKH CKJIaJICKOH
cuctemsl B ['TIC?

4. METOAUWYECKHUE MATEPUAJIBI

Hns obecnieuenns npouecca OOYYEHHS M pELICHHs 3ajad OOyYeHHsI HCIOJIB3YIOTCS CIICAYIOIINE
MaTepHabl, ONPeICISIONINe PO yPhl OLCHUBAHUS 3HAHUH, YMEHHA, HABBIKOB U (HMJIM) OITBITA JIESITEITLHOCTH,
XapaKTEepU3YIOLINX 3Tarnbl POPMHUPOBAHUS KOMIIETEHIIUH, B COCTaBe:

1. Ipo6or, IlaBen HukomaeBny. Teopus ommbOK M 00pabOTKa pe3yibTaTOB H3MEPEHUN : ydeOHOe
mocooue / II. H. [dpoGor ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickori ®eneparu, Tomckwuii
rOCy/IapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABIEHUS U paguoIeKTpoHUKH. - Tomck : TYCVYP, 2011. - 83 c. [B
oudmorexe TYCYP — 20]

Yueono-memoouueckue nocoousn no pabome cmyoenmos
1. Karaes M.IO. PoGororexHumyeckue cucTeMbl. MeTOIUYECKHe yKa3aHUs I0 TPOBEICHUIO
NPAKTHYECKUX 3aHATHH, KYPCOBOW PadoTe M caMOCTOATEIbHON padoTe cTyneHToB / Tomck: TYCVYP, 2016.
— 9 ¢. — [Dnexrponnsiii pecypc]. — Pexxum goctyma: http://asu.tusur.ru/learning/090301/d52/090301-d52-

project.doc
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