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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (efepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/ibHOro
cTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneynanbHocTu): 09.03.04 MNporpamMmmHas HXXeHepus

& OC BBefeH B aeinctame npmkasom Ne229 ot 12.03.2015 ., gata ytBepxaeHms: 01.04.2015 .

MecTo AucuMNAKHbI B CTPYKTYPe yuebHOro nnaHa: 1ok 1, BapuaTuBHasi, No BbIGOPY CTyAeHTa

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 09.03.04 MporpaMMHas UHXeHepus

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

BT, npoTtokon 3acefaHus Kageaps! Ne6 ot 20.06.2017
YTBepXaeHa Ha coBeTe (paky/bTeTa aBTOMaTUKM 1 BbIYUCIUTENbHOM TEXHUKK, NPOTOKON Ne 6 oT 21.06.2017

Mporpammy paspaboTan:
[loLeHT, K.T.H. KasaHckasa O. B.
3aBepyrownii kageapoii:

[OLEHT, K.T.H. AKnMeHKo A. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

JoueHT PomaHos E. J1.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun @IOC: I1IK.12 cnocobHocTh K popMATN3AINA B cBoeil NIPeIMeTHOI 00,1ACTH ¢ YIeTOM
OTrpaHUYICHHI HCHOIb3YeMBIX METOX0B HCCICAOBAHNSN; 8 HACHIU CAEOVIOU{UX Pe3VIbmAnI0e 00y uenusn:

32. 3HaTb TEXHOIOIMI 060CHOBAHUA Bbl60pa aleKBaTHbIX MO,EI,eﬂeVI N METOA0B PELLEHNA

33. 3HaTb KnaccuumKaLmio MOAeNein onTyMmnsaLmm

35. 3HaTb METO/bI M NMpUEMbI (hopMan13aLmy 3a4a4

y3. YMETb UCNOJ1b30BaTb TUMNOBLIE N CTPOUTL OPUTMHaJIbHbLIE ONTUMW3aLUMOHHbLIE MOAEN

Komnemenyus @I'OC: 11IK.13 roToBHOCTH K HCHOTH30BAHAI0 METO0B I HHCTPYMEHTAILHBIX CPeICTB
ACCIIeI0OBAHNSI 00HEKTOB NPodecCHOHATBHOI AeSITe/ILHOCTH; ¢ YACHIU CILeOVION{UX PE3YIbIAMmOe 00y YeHusn:

36. 3HaTb KNACCU(MKALMIO METO/ZI0B ONTUMM3ALINN

37. 3HaTb OCHOBbI TEOPUM ONTUMU3ALNN

y14. yMeTb UCMO/b30BaTb METO/bI M MPKEMbI hopManmsaLv 3aaad

y7. YMETb Peann30BbIBaTb PELLEHE ONTYMU3ALIMOHHBIX 3334 B Pa3/INYHbIX NPOrPaMMHbIX Cpefax

y8. yMeTb 060CHOBbLIBATb BbIGOP METOa ONTUMM3ALMM W NOABUPATL afeKBaTHbIE ONTUMM3ALIMOHHbIE MOAENN
N8 06BEKTOB NPOGECCUOHAILHOW AeATENILHOCTH

Komnemenyun @I 0OC: I1IK.14 roToBHOCTH 000CHOBATH IPHHAMAEMbIE IPOEKTHBIE PeleHH s, OCYIIeCTBISITH
MOCTAHOBKY U BHINOIHEHHE JKCIIEPHMEHTOB 110 IIPOBEepPKe HX KOPPEKTHOCTH U 3P PeKTHBHOCTH; ¢ wacmu
CLEOYIONUX PEe3yIbMaAnoe 0oy ueHuUN:

y4. yMeTb MHTEPMPETUPOBATL W aHANIM3MPOBATb Pe3yNbTaTbl PELLEHS 3aa4 BbiGOpa PELLEHNS B YCIOBUSX
onpefeneHHOCTU

2. TpeboBaHua HI'TY K pesynbTataMm 0CBOEHUS AUCLUMIINHbI

Tabnuua 2.1
Pe3ynbTaTbl N3yyeHUA AUCLUMINHBI MO YPOBHAM 0CBOEHUS (UMETb dopmbl OpraHu3aLnm
npeacTaB/ieHNe, 3HaTb, YMeTb, BNajeTb) 3aHATUN
MeTozbl onTUMMU3aLMn
MK.12.35 3HaTb METOAbI 1 NPUeMbI hopMannsaumm 3agad
1.3HaeT BO3MOKHOCTH MaTeMaTUIeCKUX METO/OB B H3YUCHWH 3aJa9 BLI60pa ﬂeKLI'I/II/I; CamocTosTenbHas
penrermit paboTa
2 .0CHOBHBIE TOHSTHS, MOJIEITH U METO/Tb TEOPHUU OIITUMHU3aITUN ﬂeKLU/II/I; |_|paKT|/|L|eCK|/|e 3aHATUS;
CamocTonaTe/sibHasa paboTa

MK.12.33 3HaTb Kaccupukaumio mogeneit ontTumMmsaLlmm

3. 3HaTh KITacCHMUKATIIO Moieleil ONTIMA3aIin | JNexkumm

MK.13.y14 ymeTb NCMNO/Ib30BaTb METOAbI U MPUeMbl (popmaninsalnm 3agay

4.yMeeT INPpUMEHATHL OCHOBHBIE METO/BI TEOPUHN OIITUMHU3AIINN B 34 favax Bb160pa ﬂeKU'MM; |_|paKT|/|L|eC|([/|e 3aHATUA,
penrermit CamocTosTenbHas paboTa

MK.12.32 3HaTb TEXHOIOMMIO 060CHOBaHMSA Bbl6opa afeKBaTHbIX MOJENen U METOAOB
peLleHnsa

5.pemarth oNTHMU3aIIMOHHbIE 3a/[aUX B IIPOTPAaMMHBIX cpejiax MpaKTUYecKme 3aHATUS;
CamocTosaTenbHas paborta

MK.14.y4 yMeTb MHTEPNPETUPOBATL 1 aHa/IM3NPOBaThb pPe3y/bTaThl PELLEHNS 3aaa4 Bblbopa
PELLIEHWNSI B YCNOBUSX OMpPeaeneHHOCTH

6‘yMCTI> HUHTEPHPETUPOBATL U aHAJIU3UPOBATDL PE3YIILTaThl PETIICHUS 3a 1a I'IpaKTVILIeCKI/Ie 3aHATUA,
OIITUMH3ATINH CamocTosTenbHas paboTa

MK.13.y8 ymeTb 060CHOBbIBaTb BbIGOP MeTOAa ONTUMM3ALNK 1 NOAOMpPaTb afjeKBaTHbIe
ONTUMU3ALMOHHbIE MOLENN /151 00BEKTOB NPO(ECCUOHAIbHON [eATENbHOCTY

7. YMETH 000CHOBBIBATH BBI60p METOJa OIITUMH3aITU " 1'[0116I/IpaTB aJICKBaTHBIC ﬂeKumm; npaKqueCKme 3aHATUSA;
OIITUMH3AaITUOHHBIC MO ICIIH IS 00OBEKTOB HpO(I)eCCHOHaJ’ILHOfI JeATeIIbHOCTH CamocToaTeNnbHas pa60Ta

MK.13.y7 ymeTb peasin3oBbIBaTh pPeLLeHne ONTUMU3ALMOHHbBIX 3aay B pa3/InYHbIX
nporpaMMHbIX cpefax




8.yMeTb pemaTs 3aga9n ONTUMHA3AIUA Pa3IIHIHbIMUA METOJaMA ﬂeKLI'I/II/I; ﬂpaKqueCKme 3aHATUS;
CamocTosaTenbHas paborta

MK.13.37 3HaTb OCHOBbI TEOPUWX ONTUMKU3ALUN

9.0CHOBHBIC TIOHSATHS TEOpHH OITUMHU3AITHN |ﬂeKL|'|/||/|

MK.13.36 3HaTb Knaccupukaymo MeToL0B ONTUMM3ALUN

10. 3HaTH I(JIEICCI/I(pHKaHHIO METOJ0B OIITUMHU3AITUHA |j'|eK|_|'|/W|; npaKqueCKme 3aHATNA

MK.12.y3 ymMeTb UCMN0Mb30BaTb TUMNOBbIE N CTPOUTb OPUTMHA/IbHbIE ONTUMU3ALNOHHbIE
MOJenu

II‘YMCT}) HCIIOIB30BaAThH TUIIOBLIC U C’I‘pOI/ITb OpI/II‘I/II~IaJII>HI>IC OIITUMHU3aITUOHHBIC neKLI'I/IVI; npaKqueCKme 3aH;|T|/|;|;
MOJIEIIH CamocTosaTenbHas paboTa
12.C’J”pOI/ITB OIITUMHUBAITUOHHBIC MO ST ﬂeKLl'l/Wl; I_IpaKTI/Il-IeCKl/Ie 3aHATUA,

CamocTosaTenbHas paborta

MK.12.32 3HaTb TEXHOIOMMIO 060CHOBaHMSA Bbl6opa afeKBaTHbIX MOJeNein U MeTOA0B
peLleHns

13.3HaTH TEXHOIOTHIO 0O0OCHOBAHHUSI B}>I60pa aJICKBATHBIX MOlleIIei;I " METO10B |'|pa|(‘|'|/|l.|ec|(|/|e 3aHATUA,
permenus CamocTonTenbHas paboTa

3. CopepxkaHue 1 CTPYKTypa yuebHOM ANCLUUNIMHDI

Tabnuua 3.1
CcblfIKM Ha
o AKTWNBHble
Tembl nekuumn Yacbl | pe3ynbTathl
(hopMbl, Yac.
006y4yeHuns

CemecTp: 5

Anpaktuyeckad eanHuua: |/|CTOpI/IFI PasBUTNA N OCHOBHbIE NMOHATUA TEOPUK ONTUMK3aLNN

1. NcTopusa pa3BuTUA N OCHOBHbIE MOHATUSA TEOpUK
onTnMmnsagmnmn

0 2 1,2

Anpaktudeckada egmHuua: MartemMaTuUyecKne 0CHOBbI Teopun onTuMmMsalnn

2. MartemaTtunyeckme 0CHOBbI TEOPUI ONTUMM3ALNN 0 6 1,10,2,9

AnpakTnyeckas egmHnLa: Mogenu n MeToabl SIMHeAHOro NporpaMMupoBaHus (J111)

3. Matematuyeckas noctaHoBKa 3agayn J/IM [BONCTBEHHOCTb

B /M 0 8 12,2,3,4,8
5. TpaHcnopTHadA 3agaya. NoctaHoBKa 1 MeTOAb! peLLeHmns 0 2 12,2,4
6. MeTobl IMHEAHOTO NPOrPaMMMPOBaHUS, CUMINJIEKC-METOL 0 4 4

AnpakTuyeckas equHuLa: Mogenn n MeTofbl AMCKPETHONO NporpamMupoBaHms (A1)

7. MocTaHoBKa 3agaun AN O6Las xapaKTepucTmka MeTo10B 0 4 1,10, 12,2, 3,
peLueHuns 4,7,8

ﬂII/I,U,aKTI/ILIeCKaFI eanHunua: TwunoBble Mogenn ontTnMmsaunin

8. Tunosble Mogenu ontTumMmsaunn 0 4 11,12, 4

AvpakTnyeckasn eguHmua: Mogenm n MeToabl HeNMHEHOro NporpaMmmupoBaHms (HJ1M)

9. Mogenu n MeTofibl HeNIMHEHOro NPOrPaMMM1POBaHUS

(HAN) 0 6 12,2
Tabnuua 3.2
CcbI/IKM Ha
< | AKTUBHbIle
TeMbl NPaKTUYECKUX 3aHATUN Yacbl pe3ynbTaThbl YyebHas aeaTeNIbHOCTb
(popmbl, yac. 06y4eHus

CemecTp: 5

JnpakTundeckasa egnHmya: MaTtemaTMyeckmne 0OCHOBbI TeOpUY ONTUMU3ALLIUN




1. TpeHuHr: BbInyK/ble

MHOXECTBa 1 BbINYyK/ble PYHKLUN 2 2 2 PELLIEHNE 3afad
AngakTnyeckas eguHmua: Mogenm n MeToabl TMHEAHOro NporpammupoBaHns (1)
2. TpaHcnopTHadA 3ajaya.
MocTaHOBKa 1 METO/bI peLLeHus 2 2 45 PELLEHNE NHABVAYANbHDIX 3afad
3. MocTpoeHwne mogeneii /1M 4 4 11,12,13,4 |paboTa B rpynnax
4. MeTofbl IMHENHOTO CLLIEHME MHAVBUAVATbHBIX
nporpaMmmMpoBaHms, 4 4 4 p AvBuay
3ajay
CUMIJIEKC-METOL,
AnpakTnyeckas eguHuua: Mogenv n MeTofbl AMCKPETHOTO nporpammMuposaHns (A1)
5. MeToz BeTBei 1 rpaHnL, AN PeLleHve NHAMBUAYaNTbHBIX
2 2 13,4,8
3agaum LM 3agauy
6. MeToz BETBEN 1 rpaHnL, AN 2 2 467 peLleHne UHANNAYaNbHO
3a4a4n KOMMUBOSAXKepa T 3a4a4u
AnpakTnyeckas eguHmua: Mogenv n MeToabl HENIMHEMHOMo nNporpaMmmupoBaHms (HI1IM)
7. MeTofbl HENMHENHOTO .
nporpaMmuposarms (HM) 2 2 10, 12,4,7,8 |TpeHuHr: peLleHue 3a4ad.
Tabnuua 3.3
TeMmbl 418 cCaMOCTOATE/IbHOIO | AKTUBHbIE Y Cebinkm Ha
hopMbI, uac. acbl | pesynbTaTbl YyebHas aeaTeNIbHOCTb
M3yyeHuns ) 0ByUeHVIS
CemecTp: 5

Anpaktuyeckada eagnHuua: |/|CTOpI/IFI PasBUTUA N OCHOBHbIE NMOHATUA TEOPUK ONTUMKN3aLNA

1. NcTopunsa pa3BuTnA N OCHOBHbIE
MOHATUA TEOPUM ONTUMMN3ALNN

0

2

1,2

13yYeHne TEOPETNYECKOTO
maTepuana

AnpakTundeckasa egnHuua: Tunos

bl€ MOAe/In oNTnMnsaun

10. TvnoBble Mogenu

noAroToBka K CaMOCTOSITE/NbHOIA

0 4 11,12,13,4 |paboTe nNo onTMMU3aLMOHHBLIM
onTUMM3aLLMK
MOJEensam
AnpakTnyeckas eguHmua: Mogenu n MeTofbl HeIMHeHOro nporpammmpoBaHms (H1M)
11. Mogenn 1 metoabl PelueHWe 3a4a4, B TOM 4ucne
HeNIMHENHOro NporpaMMUpPOBaHNS 0 4 11,4,5, 6, 7, 8 |MHAMBMAYaIbHOW 3a4a4u B

(HATT)

pamkax PI"3

4. CamocTosiTe/IbHas pa6oTa o6yyatoLLerocs

CcbinkuM Ha
o Yacbl Ha Uackl Ha
Ne Buabl camocToATeIbHOM paboThbl pe3ynbTathl
BbIMO/IHEHWE [KOHCY/IbTauuun
06yu4eHus
CemecTp: 5
1 |Pr3 12,4,5 12 3

BbinonHeHue n 3awmta: KasaHckas O. B. MeTofbl ONTYMU3aLMKN U TEOPUS MPUHATIS PELLEHNI
[@neKTpOHHBIA pecypc]. Y. 2 : aneKTPOHHbIN yuebHO-MeToaNYeCcKMiA komnneke / O. B. KaszaHckas
HoBocmb. roc. TexH. yH-T. - HoBocubnpck, [2011]. - Pexxum gocTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=75. - 3arn. ¢ akpaHa.

2 |I‘Io,u,r0TOBKa K 3aHATUAM

|12, 4,5

|18 1

. KasaHckas O. B. MeTobl ONTUMM3aLmmn 1 TeopUs NPUHATASA PeLLeHniA [DNeKTPOHHbIN pecypc]. Y. 2 :
3NEKTPOHHbIN y4ebHO-MeToaMuYecKnii komnneke / O. B. KasaHckas ; HoBOCK6. roc. TexH. yH-T. -
Hosocunbupck, [2011]. - Pexxkum goctyna: http://courses.edu.nstu.ru/index.php?show=155&curs=75. - 3arn.
C 9KpaHa. PeHuH C. B. MeTofbl onTyMU3aummn [SneKTPOHHbIN pecypc] : 3N1eKTPOHHbI
yuebHO-MeTOANYECKMIA KOMMNeKe [ans cTyaeHToB NCP] / C. B. PeHuH ; HoBOCKO. roc. TeXH. YH-T. -
Hosocunbupck, [2013]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000183649. - 3arn. ¢

aKpaHa.




MooLwpuTensHble 6anbl 3a LOCPOUHYO caady PI3,

3
3a XopoLlee Ka4eCTBO BbINMO/THEHNA

2,4,5 0 0

: KasaHckas O. B. MeToabl onTUMM3aLMN 1 TEOPUS MPUHATUS PELLIEHNIA [SNeKTPOHHbIN pecypc]. Y. 2 :
3NEKTPOHHbIN y4ebHO-MeToanuYecKmMii komnneke / O. B. KasaHckas ; HoBOCK6. roc. TexH. yH-T. -
Hosocnbupck, [2011]. - Pexxum goctyna: http://courses.edu.nstu.ru/index.php?show=155&curs=75. - 3arn.
C 3KpaHa.

4 |I‘Io,qr0TOBKa K aTTecTauum |1, 2,4 |7 |1

MOBTOPEHWE NPOVAeHHOro Matepuana, : KasaHckas O. B. MeTogpbl onTumusauuy 1 Teopus NpUHATUA
peLLeHniA [SneKTPOHHBbIN pecypc]. Y. 2 : aneKTPOHHbI yuebHO-MeToanuYeckuin Komnnekce / O. B. KasaHckas
; HoBoCK6. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum focTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=75. - 3ars. ¢ skpaHa. PeHnH C. B. MeTofbl
ONTUMM3ALMMN [DNEKTPOHHBIN pecypc] : 3NMEKTPOHHBIN yUebHO-METOANYECKUIA KOMMNEKC [AN15 CTYAEHTOB
NCP] / C. B. PeHunH ; HoBoCuG. roc. TexH. yH-T. - HoBocmbupck, [2013]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000183649. - 3arn. ¢ 3kpaHa.

5 CamocTtosTe/IbHOe M3yYeHWe TEOPETUYECKOTO 1,11, 12,13, 2,

maTepuasa 4,5,6,7,8 10 0

CTyfeHT n3yyaet TeMbl, NpuBefeHHble B Tabnuue 3.3 ;. KasaHckas O. B. MeTofbl onTummsaLmmn 1 Teopms
NPUHATUA peLleHnin [ONeKTPOHHbIN pecypc]. Y. 2 : aneKTPOHHbIV y4ebHO-MeToaMYecKumin komnneke / O. B.
KasaHckas ; HoBocKb. roc. TexH. yH-T. - HoBocmbumpck, [2011]. - Pexxum gocTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=75. - 3arn. ¢ akpaHa. PeHunH C. B. MeTofb!
ONTUMU3aLMUN [DNEKTPOHHbIN pecypc] : ANeKTPOHHbIN y4ebHO-MeTOANYECKNA KOMMEKC [4/15 CTYAEHTOB
WNCP] / C. B. PeHuH ; HoBoCKG. roc. TexH. yH-T. - HoBocmbumpck, [2013]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000183649. - 3arn. ¢ aKpaHa.

5. TexHonorus obyyeHus

[lns opraHn3aummn n KOHTPOIA CaMOCTOATENbHOW paboTbl 06yHatoLLMXCH, & TaKXKe NPoBejeHNs
KOHCy/bTauuii NPUMEHSIOTCA UH(OPMaLMOHHO-KOMMYHUKALMOHHBIE TexHonornm (Tabsn. 5.1).

Tabnnua 5.1
JeAaTenbHoOCTb VH(opmauoHHO-KOMMYHMKaUNOHHbIE TEXHOI0M N
HhopmmpoBaHue e-mail; Cpefia aneKTpOHHOro obyyeHus HI'TY
KoHCynbTMpoBaHue e-mail; Cpejia a1eKTPOHHOr0 06y4eHus HI'TY
PasmeLleHne y4ebHbIX
W y Cpepa 3aneKTpoHHoro obyyeHus HIFTY
maTepuanos
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTMBHbIE (HOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (hOpM
1 |TpeHuHr

Kpartkoe onucanne npumenenunsi: Pelienye nHIUBHUIyaIbHBIX 33434

6. MpaBuna aTTecTaumm 06yYatoLLMXCs Mo y4ebHOM ANCLUMNINHE

[ns aTTecTaumm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonsatowas BbICTaBMSATb OLIEHKM MO TPaAULMOHHON LiKane n 15-ypoBHeBoi ECTS.

Kpatkas nHgopmauus o BPC npvsefeHa B Tabn. 6.1.

Tabnunua 6.1

MuH.

MaKcuMasibHbI 6anin
6ann

OLIIeHI/IBaeMbIe BUAbl 0eATENIbHOCTA o6yqarou_|,|/|xc;|




CemecTp: 5
Tloo2omoeka k 3aHAMUAM. | 0

20

KoHTponupytowme Matepuaibl NpueoaaTes B "KasaHckas O. B. MeToAbl ONTUMMU3aLnn 1 TeOpust NPUHATYA peLleHnii [SneKTpoHHbIA pecypc]. Y. 2 : 3n1eKTPOHHbIN
y4e6Ho-MeToAnYeckuiA komnnekce / O. B. KasaHckas ; HoBocu6. roc. TexH. yH-T. - HoBocmbumpcek, [2011]. - Pexxum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=75. - 3arn. ¢ 3KkpaHa."

Hpaxmzmec:cue sansmusi. Pabora Ha MNPAKTUYICCKUX 3aHATHUAX | 15

30

KoHTponupytoLmne matepuansl npusogaTes B “KasaHckan O. B. MeTogbl oNTUMM3aLnn 1 TEOPUS NPUHATUA peLleHnii [SneKTpoHHBIV pecypc]. Y. 2 : 3n1eKTPOHHbIN
yuebHO-MeToaMueckuii komnnekc / O. B. KazaHckas ; HoBocuG. roc. TexH. yH-T. - HoBocu6upcek, [2011]. - Pexxum gocTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=75. - 3arn. ¢ 3kpaHa."

PI'3: BeinoiHEeHHE U 3aIlIHTA
KoHTponupytoLme MaTepuanbl NpuBOAATCs B "PeHuH C. B. MeTogbl onTUMM3aL/mMmM [DNeKTPOHHBIN pecypc] : 3NeKTPOHHBIA yUe6HO-METOAMYECKUI KOMMNEKC [ans
cTyaeHToB VICP] / C. B. PeHuH ; HoBocK6. roc. TexH. yH-T. - HoBocubupck, [2013]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000183649. - 3arn. ¢

3KpaHa."
20

3auem: ITubMeHHBIN KOJITOKBUYKM | 0

KoHTponupytowme matepuansl npusogaTes B "KasaHckas O. B. MeTogbl oNTUMM3aLnn 1 TEOPUS NPUHATUA peLleHnii [SneKTPoHHBIV pecypc]. Y. 2 : 3n1eKTPOHHbIN
y4e6Ho-MeToAnYeckuiA komnnekce / O. B. KasaHckas ; HoBocu6. roc. TexH. yH-T. - HoBocmbumpcek, [2011]. - Pexxum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=75. - 3arn. ¢ 3kpaHa."

B Tabnuue 6.2 npecTaBeHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/ISIEMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLUMIINHBI.

Tabnmua 6.2
Kogabl Dopmbl
KOMMEeTEH KOHTPOA
~ PesynibTaTbl 06yYeHUs
Lnn 3awmta 3
®roc Pr3 aveT
MK.12 | 32. 3HaTb TeEXHONOIMI0 060CHOBaHNS BbIBOPA afeKBATHLIX MOLENEN N METOLOB PeLLeHNS + +
33. 3HaTb Knaccumkaumo Mogenein onTMmn3aLmm +
35. 3HaTb METOAbI U NpUEMbI (hopMan3aLumn 3adau + +
y3. YMETb UCNOb30BaTb TUMOBbLIE U CTPOUTL OPUrMHASIbHLIE ONTUMMW3ALMOHHBIE MOAENN + +
MK.13 [ 36. 3HaTb KNaccMuKaL Mo METOL0B ONTUMU3ALIMN +
37. 3HaTb OCHOBbI TEOPWW ONTUMM3ALUN +
y14. yMeTb UCNOMb30BaTh METOAbI U NPUEMBI (hopMan3aLmmn 3agau + +
y7. yMeTb pPeann30BbIBaTb PeLLEHNe ONTUMU3ALUOHHbIX 3a4a4 B Pa3fIMYHbIX NPOrpaMMHbIX + +
cpejax
y8. yMeTb 060CHOBbIBaTb BbIGOP METOAA ONTUMM3ALMKN 1 NOLOVPaTb afeKBaTHbIE +
OMTYMM3ALMOHHBIE MOZENN AN 00BEKTOB MPOQECCMOHAIbHON AeATENbHOCTU
MK 14 y4. yMeTb MHTEPMPETMPOBATb U aHaNIM3MPOBaTh Pe3y/bTaTbl PeLLeHUs 3a4a4 Bbibopa +
: PeLUEHNS B YCNI0BUSIX OMNPeAeneHHOCTM

®OH/] OLIEHOYHBIX CPEACTB MO AUCLIMN/IMHE NPeACTaBNeH B NpuIoXeHWn Ne 1 K paboyeit
nporpamme.

7. lutepatypa

OcHoBHas MTepaTypa

1. Kazanckas O. B. Momenu 1 MeTO/bI ONITHUMH3AIWH | TIPAKTUKYM : yuebHoe mocobue / O. B.
Kazanckas, C. I'. FOH, O. K. Anscosa ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2012. - 202, [1]
c. : Tabu., mi.. - Pexxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000173982

2. Jlememxo b. FO. Metonp! ontumusanun ;| koucnekt jgekiuii / b. 0. Jlememko ; HosocuO. roc.
TexH. yH-T. - HoBocubupck, 2009. - 154, [1] c. : wn., Tabn.. - Pexum goctyna;

http://www.ciu.nstu. ru/fulltext/textbooks/2009/lemeshko. pdf

3. [TanTeneer A. B. MeToasl onTUMMA3AIIMN B IPUMEPax M 3amadax ;| yueOHoe rmocodue st BTy30B /
A. B. IlanTenees, T. A. Jletosa. - M., 2008. - 544 c. : w1, Ta0.

4, Taxa X. A. Beenenue B uccnenosanue oneparuii / Xemau A. Taxa ; [mep. ¢ aurn.]. - M. [u ap.],
2007. -901 ¢. +[1] CD-ROM.



5. Kazanckas O. B. Mozgenu v MeTOZbI JIMHEHHON ¥ BEKTOPHOM ONITUMH3ALINH | ydeOHoe mocooue /
O. B. Kazanckas, C. I'. F0On, O. K. AnbcoBa ; HoBocud. roc. TexH. yH-T. - HoBocubupck, 2007, -
190, [1] c. : un., Tabmn.. - Pesxxum gocryna:
http://www.ciu.nstu.ru/fulltext/textbooks/2007/kasanskaya.pdf. - UuHoBaumoHHast
obpasoarensHas nporpamma HI'TY "Bricokue Texnonmorun".

[lononHnTensHas nMTepaTypa

1. Bentuens E. C. Uccnenoanue oneparunii : 3ama4u, IPUHLAIIBL, METONOJOTHS : [ydeOHOe
nocobue miis BTy30B] / E. C. Bentuens. - M., 2001. - 208 ¢. : v

2. AtretkoB A. B. Metoas! ontumuzaiiid | yaeOHuk 11 BTy308 / A. B. Attetkos, C. B. Ianmkun,
B. C. 3apy6un ; mon pen. B. C. 3apy6una, A. I1. Kpumenko. - M., 2003. - 439 ¢. : un.

3. Perun C. B. Mertoznp! onntuMu3anuy | COOpPHHK 3a7a4 U yrpakHeHHH 1j1s1 3 kypca ABT®
(marpasienue 230100 "Uudopmaruka u eraucautenbHas texauka') / C. B. Peann, H. [1.
lanenuna ; HoBocub. roc. TexH. yH-T. - HoBocubupcek, 2011. - 50, [2] c. : ., Tabn. - Pexxum
nocrtyma:http://elibrary nstu.ru/source?bib_1d=vtls000155982

VIHTepHeT-pecypchbl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznatensctBo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. 9BC "Znanium.com" : http://znanium.com/

5.

8. MeToAMuUecKoe 1 NporpaMMHoe obecrieyeHme

8.1 MeToaunuyeckoe obecneyeHne

1. Kazanckas O. B. Metoas! onTUMH3AIUU U TEOPUS MPUHSATHS PEIIeHUN [ DNeKTPOHHBIN pecypc].
Y. 2 : anexTpoHHbIH yueOHO-MeTonuueckuii komruieke / O. B. Kaszanckas ; HoBocu®. roc. TexH.
yH-T. - HoBocubupck, [2011]. - Pexxum noctymna:

http://courses.edu.nstu.ru/index. php?show=155&curs=75. - 3ari. ¢ skpaHa.

2. Penun C. B. Meronp! ontumu3aruy [ DIeKTPOHHBIN pecypc| | 3JIeKTPOHHBIN
yueOHo-MeTonuueckuii komruieke [ms crynentoB UCP] / C. B. Penun ; HoBocu0. roc. TexH. yH-T.
- Hoocubupck, [2013]. - Pexxum goctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000183649. -
3ari. ¢ sKpaHa.

8.2 CreumannsnpoBaHHOe nporpaMmMHoe obecneyeHne
1 Microsoft Windows
2 Microsoft Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

KomnbloTepHbIii Knace

No HanmeHoBaHue Ha3HaueHne

1 |KomnbtoTepHbIit Knacc (KomnbloTepsl KomnbloTepbl 06beyHEHbI B JTOKA/IbHYHO
06befIMHEHbI B TOK&/IbHYIO CETb C BbIXO4O0M B |CETb C BbIXOLOM B Internet
Internet )
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1. OO0o00meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEJACTB YUeOHOM TMCHMIINHBI
O60061eHHas cTpykTypa (POHAA OLEHOYHBIX CPEACTB MO AMCHUIIMHE MeToasl ONTUMH3ALUU
npuBezeHa B Tabnurie

Taonuma
JTanbl ONEHKH KOMIeTeHInii
Iloka3zarenu
copmupoBaHHOCTH Meponpustus
©opmupyevie KOMIIEeTeHIIH I Temsbl TEKYLIETo Ipomexyrounas
KOMIETEHITHH (3Hanus, yMenusi, KOHTPOJIsA aTTecTanus (3K3aMeH,
HABBIKH) (KypcoBOii IPOEKT, 3a4eT)
PI'3(P) u np.)
IK.12/HU 32. 3HaTh Mopenu u METOIbI PT'3, pazgen 2 3auer
CIOCOOHOCTH K TEXHOJIOTUIO HEJIMHEIHOTo Bomnpocst 36-41
(hopmanmzanum B obocHOBaHMA BeIOOpa |mporpammupoBanwst (HJIIT)
CBOEH IIPEMETHON  |afeKBaTHBIX MoJeneH ([TocTpoeHue Mo eneit 3ager
0051acTy C y4eTOM  |M METOJOB PELICHUS |ITHHEHHOTO MPOTPaMMHPOBAHHS Bompocsr 10-15
OTpaHUYICHUH (JIII)
UCTIONIb3YEMBIX THUNOBBIE MOZEIN ONITHMH3ALIMI 3ager
METOJI0B Bomnpocsr 27-30
UCCIIEJOBaHHMS
[IK.12/HN 33. 3HaTh Maremarnueckasl TOCTaHOBKa 3ager
KJIacCH()UKAITIIO 3a[a491 ¥ OCHOBHBIE TIOHATHS Bompocs 10-25
Mozenen JIII. Merons! penieHus
ONTUMU3AIHN
IK.12/HU 35. 3HaTh MeTOABI U |McTOpus pa3BUTUSA U OCHOBHBIE 3auet
TIPUEMBI TIOHSITHSI TEOPHH ONTHMH3ALIUH Bompocs! 1-4
(popmanuzanuu 3anad | MateMaTHueckas MOCTaHOBKA 3ager
3agaun JIIT JIBoWicTBEHHOCTH B Bompocsr 10-22
JIII
MateMaTHuecKue OCHOBBI 3auer
TEOPUH ONTUMHU3AIUU Bomnpocst 5-9
Brimykiieie MHOXECTBa U
BBINYKJIbIE (PYHKINU
Monenu u Metoast HJITT 3auer
Bompocsr 36-41
ITocTanoBka 3agaun 3auer
JCKPETHOTO Bompocsr 31-35
nporpammupoBanus (1T)
OOmas xapaKTepUCTHKA
METOJIOB PEHICHHS
[IK.12/HA y3. yMeTh Marematnueckas mocranoska  [PI'3, pasmen 1
HCII0JIb30BATh 3anaun JIIT . [loctpoenue
TUMOBBIE U CTpoUTh  [Mopeneit JIIT
OpUTHHAIIbHBIE Mojenu u METOIbI PI'3, paznen 2
ONTHUMHU3AIMOHHBIC  |HEIMHEHHOTO
MOJIENN nporpammuposanus (HJIIT)
IMocranoBka 3agauu JII1 O6mas |PI'3, pasaen 1
XapaKTEePUCTHKA METO/IOB
peleHusl.
Tunossie Mmonenu ontumuzanuu |PI'3, paznen 1
TpancnopTHas 3aaaya.
ITocTanoBKa M METOIBI PEIICHUS
ITK.13/HU 36. 3HATh Metomsr HJIIT 3auer
TOTOBHOCTB K KJIacCU(PHKAIHIO IMocranoBka 3amaun JAI1 OOmas Bomnpocsr 10-25
UCIIOJIb30BAHHIO METO/IOB XapaKTEePUCTHKA METO/IOB
METOJIOB U ONTUMHU3AINN pemeHus
MHCTPYMEHTAIbHBIX
CpencTB
HCCIIEJOBAHMS
00BEKTOB
po¢eCCHOHATHHOM




JESITEIbHOCTH
[K.13/H" 37. 3HAaTh OCHOBBI MaremaTinuecKue OCHOBBI U 3ager
TEOPHUH ONTUMH3ALINH | OCHOBBI TEOPUH ONITUMHU3ALNA Bompocst 5-9
[IK.13/HA y7. yMeTh Marematnueckas nmocranoska  |PI'3 pa3gen 1
peanu30BbIBaTh 3anaun JIIT
peleHue Mertonst JIIT
ONTUMH3ANMOHHEIX | Nonenu u meToxsl HIITT PI'3 pazmen 2
3a7a4 B Pa3IMIHBIX
MPOrPaMMHBIX
cpenax
I1K.13/HU y8. ymeTh Mertons! JIIT PI'3, pa3men 1 3auet
000CHOBBIBaTh BEIOOP | MoIemn 1 METOABI TUCKPETHOTO
METOo/1a ONTUMH3AIMH | porpammuposanust (JI1)
U I00UpaTh Mertonst HJIIT PI'3, pa3men 1
aJIeKBaTHbIE
ONITUMHU3AIIHOHHBIE
MOJIETIH JJIst
00BEKTOB
po¢eCCHOHATHFHOMN
JIESITENIEHOCTH
[IK.13/HA yl4. ymets Merton BeTBel U TpaHHULl A PI'3, paznenl u 2 | Bonpocsr 1-4
UCTIONB30BaTh 3a7a4l KOMMHUBOSDKEPa
METO/IbI U IPUEMBI Meron BeTBel U rpaHuLl JJIst
¢dopmanmzaru 3a1a4 3agagn LJITT
Metoast JIII, cumIiekc-MeTo
Meroner HIIIT
Metoasnr 11
TpancnopTHas 3aaa4a.
ITocTaHOBKA M METO/IBI pPEIICHHUS
[K.14/HU y4. yMeThb Monenu u Metozst JIIT PI'3 paznenl
TOTOBHOCTb uHTepIpeTrpoBath U |Moxenn u metost JI1
000CHOBATh aHAJM3UPOBATh
MIPUHIMAaEMBbIe Pe3yNbTaThl PEIICHHS
TIPOEKTHBIE 3a7a4 BEIOOpa
pemieHus, PELICHNUS B yCIOBHAX
OCYIIECTBIIAT OIIPEJENICHHOCTH
MIOCTaHOBKY U
BBITIOJTHEHHE
HKCIIEPUMEHTOB I10
MPOBEPKE UX
KOPPEKTHOCTH 1
3¢ heKTUBHOCTH

2. MeToaMKa OlleHKH 3TanoB (popMUPOBaHUSI KOMIIETEHIUH B paMKaX JHCIUILIMHBI.

[IpomexxyTouHass —arrectauuss 1O AUCHMILIMHE TIPOBOOUTCI B 5 cemectpe - B (opme
muddepeHIIMPOBAaHHOTO 3ayeTa, KOTOPBIM HampaBlieH Ha OLEHKY C(HOPMHUPOBAHHOCTH KOMIIETEHIIUMN
[K.12/HU, I1K.13/HU, T1K.14/HU.

3aueT NpoBOJIUTCS MUCbMEHHOM (popme 1o Oureram

Kpome Toro, cpopmrpoBaHHOCTH KOMIETEHIIMU MTPOBEPSAETCS MPU MPOBEACHUN MEPONPUSATUI TEKYIIETO
KOHTPOJIsI, yKa3aHHBIX B Ta0iuie pasjena 1.

B 5 cemectpe o0s3aTenbHBIM ATAlOM TEKyIIEeW aTTECTAlMU SIBISETCS pacdeTHO-TpadUdecKoe 3a/laHue
(pa6ota) (PI'3(P)). TpeboBanus k BeimosHeHuo PI'3(P), coctaB m mpaBmia orieHKH cHOpPMYITUPOBAHBI B
nacrioptre PI'3(P).

OO61ue mpaBua BHICTABICHHSI OLIEHKU 110 JUCIUILIMHE ONpeAesatoTcs 0amibHO-pEUTHHTOBOM CUCTEMOH,



IIPUBEIEHHON B paboyeil nporpamMme yueOHONW JUCIUITIIUHBI.

Ha ocHOBaHWHM NPUBEICHHBIX Jlajiee KPUTECPHEB MOXHO CICNIaTh OONIMI BBIBOA O CHOPMHUPOBAHHOCTH
komnetenmmii  [1IK.12/HU, TIK.13/HU, TIK.14/HU, 3a kOTOpBIe OTBEYAET IUCIUIUIMHA, HA Pa3HBIX
YPOBHSIX.

O0masi xXapakTepuCcTHKA YPOBHEl 0CBOEHMSI KOMIIeTeHIMH.

Hwu:xe moporoBoro. YpoBeHb BBINOJHEHUS paOOT HE OTBEYAeT OOJBIIMHCTBY OCHOBHBIX TpPeOOBaHMUH,
TEOPETHUYECKOE COJIEPHKAHUE Kypca OCBOEHO YaCTHUYHO, ITPOOENbI MOTYT HOCUTh CYIIECTBEHHBIN XapakTep,
HEOOXOAMMBIE MPAKTUYECKHE HABBIKM PA0OTHI C OCBOCHHBIM MAaTEpUaIOM C(POPMHUPOBAHBI HE JOCTATOYHO,
OONBIIMHCTBO MPENyCMOTPEHHBIX IMPOrpaMMoN OOy4YeHHUs y4eOHBIX 3aJaHUil HE BBINOJIHEHBl WIN
BBINOJIHEHBI C CYIECTBEHHBIMU OLIMOKAMHU.

IloporoBplii. VYpoBeHb BBHINOJIHEHUS pabOT OTBEYaeT OOJNBIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE CO/IEPKaHNE Kypca OCBOCHO YaCTUYHO, HO IPOOEIIbl HE HOCAT CYIIECTBEHHOI'O Xapakrepa,
HEOOXOAMMBbIE MPAKTUUECKHE HABBIKM PabOThl ¢ OCBOCHHBIM MAaTE€pHUaloM B OCHOBHOM C(OPMHMPOBaHBI,
OOJIBIIMHCTBO IPETyCMOTPEHHBIX IPOrpaMMoil 0OyueHHs Yy4eOHBIX 3aJlaHUil BBIIOJIHEHO, HEKOTOpHIE
BU/IbI 33/1aHUH BBITIOJIHEHBI ¢ OLIMOKaMU.

ba3oBblil. YpoBeHb BBHINOJIHEHHUS pabOT OTBEYA€T BCEM OCHOBHBIM TpeOOBaHUSM, TEOPETHUECKOE
CoJiep’)KaHhe Kypca OCBOCHO IOJIHOCTHbIO, 0€3 MpoOenoB, HEKOTOphIE MPAKTHUECKHWE HABBIKM PabOThI C
OCBOCHHBIM MaTepuanoM c(hopMUpOBaHbl HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoil oOydeHus
yueOHbIe 3aJaHUs BBIIIOJHEHBI, KAYECTBO BBIMOJIHEHHUS HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJbHBIM
YHUCIIOM 0aJyIoB, HEKOTOPBIE U3 BBIMOJIHEHHBIX 33/JaHUI, BO3MOXHO, COJIEPKaT OLIUOKH.

IIpoaBuHYTHINA. YPOBEHb BHIIOIHEHUS Pa0OT OTBEYAET BCEM TPEOOBAHUSM, TEOPETHUECKOE COJIEPIKaHUE
Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpoOesoB, HEOOXOAUMbIE MPAKTUYECKHUE HABBIKU PabOThl C OCBOCHHBIM
MaTepuaioM CcGOpPMUPOBAHbBI, BCE IMPEAYCMOTPEHHBbIE MpOrpaMMol oO0ydeHus YydeOHble 3aJaHus
BBITNOJIHEHbI, KAYECTBO MX BBIMOIHEHHS OLEHEHO YHCIIOM 0alyioB, OJIM3KUM K MAaKCUMAJIbHOMY.



denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTEILHOE YUPEXKICHHE
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M0 AUCUHUIUIMHE «METoabl ONTUMHU3ALMNY, S CEMECTP

1. Meroauka OneHKH

3aueT NpoBOAMTCA B MUCbMEHHOM (opme. CTyleHTy mpeaiararoTcs 2 BOIpoca M 3ajava.
Bompocs! 1 3aaua  BeIOMparoTCs U3 3apaHee BBIIAHHOTO CIMCKa (IIpuBesieH Huke). B xozxe 3aueta
Iperno/iaBaresib BIpaBe 3a/1aBaTh CTYACHTY JOMOJHUTEIbHBIC BOIIPOCHI U3 OOIIEro NepeyHs.

2. Kpurepuu ouenkun

* OtBer Ha OWIeT JUISA 3a4eTa CUUTACTCS HEYAOBJIETBOPUTEIbHBIM, €CIIU CTYJICHT TPH OTBETE
Ha BOINPOCHI HE JIaeT OIPEETICHUH OCHOBHBIX NOHATHM, HE CIIOCOOEH MOKa3aTh NMPUYMHHO-
CJICACTBCHHBIC CBsI3U HBHGHI/II\/II, IIpu pCUICHUU 3aJa4u JOITYCKACT NPHUHIHUIINATIbHBIC OHII/I6KI/I,
olleHKa cocTaBiisieT MeHee 50 6annos.

* OrtBer Ha OWJIeT JUIs 3a4eTa 3aCUUTHIBACTCS HA MOPOrOBOM ypPOBHE, €CIIM CTY/ICHT IPH OTBETE
Ha BONPOCHI JaeT OINpPEJCNCHUE OCHOBHBIX IOHATHI, MOXXET IOKa3aTb MPUYUHHO-
CJICACTBCHHBIC CBsA3HU SIBJICHI/Iﬁ, npu peUICHHH 3adadu JOIMYCKACT HCIPHHIHUIINAJIbHBIC
OLIMOKH, HAIpUMeEp, BEIUUCIUTENbHbIE, OLIEHKa cocTaBisieT oT 50 1o 72 6annos.

* OrtBer Ha OwyeT Ay 3aueTa OWJIeT 3aCUMTHIBAETCS Ha 0A30BOM YpPOBHE, €CJIM CTYJIEHT NpHU
OTBETE€ Ha BOIPOCH (OPMYIMPYET OCHOBHBIC IOHSATHS, 3aKOHBI, JAeT XapaKTEPUCTHUKY
IMponeccos, SIBJTeHI/Ifl, IpOBOAWT AaHaJIM3 TIPHUYHH, YCJ'IOBI/II\/’I, MOXET TMPEACTAaBUTH
Ka4eCTBEHHBIE XapaKTEPUCTUKU MPOIIECCOB, HE JIOMYCKaeT OMIMOOK IMpH pelIeHUH 3aJauu,
OIIEHKa COCTaBJIAET OT 73 110 86 bannos.

* OrtBer Ha OwieT [Id 3aueTa OMJIET 3aCUUTHIBACTCS HA NMPOJABMHYTOM YPOBHE, €CIM CTYAEHT
Ipyu OTBETC HaA BOIPOCHI IIPOBOAUT CpaBHHTCJ’IBHBIfI aHaJIM3 TIOAXO0A0B, IMMPOBOJUT
KOMIUJIEKCHBIM aHaju3, BBIABISIET MPOOJIEMBI, MpeAsaraeT MeXaHU3Mbl PELICHHUs, CHOCOOeH
NpeaACTaBUTh KOJUYCCTBCHHBIC XAapPaKTCPUCTUKHU OIPCACICHHBIX MPOUECCOB, IMPUBOAUT
KOHKpETHbIE MIPUMEPHI U3 NMPAKTUKU, HE JOMYCKAeT OMIMOOK U CIOCOOEH 000CHOBAThH BHIOOD
METO/a PelIeHNs 3a]auu, olleHKa coctanisiet ot 87 1o 100 6annos.

3. IIIkajia oueHKH

3ayeT cuMTaeTcs CAAHHBIM, €CJIM CyMMa OaJlIOB IO BCEM 3aaHMsM OmileTa OCTaBJsleT HE MEHee
50 6amnoB (13 100 BOZMOKHBIX).
B oOmieii oneHke mo JUCHUIUIMHE OAJlIbl 32 3a4€T YYUTHIBAIOTCS B COOTBETCTBHM C MPaBUIAMHU
0aJIIbHO-PEUTUHIOBOM CHUCTEMBI, PUBEJCHHBIMU B pabouell mporpamme aucuumiuHel. B BPC
OLICHKA 3a 3a4eT OlleHuBaeTcs ¢ KoaduiienTom 0,2

4. Bomnpocsl K 3a4eTy M0 TUCIHUTIIHHE «METOIbI ONITUMH3AITAN»

1. Teopus ontuMHU3aLMK, MaTEMaTUYECKOE TPOrPaMMHUPOBAHUE U HUCCIIEOBAaHUE ONEepaLuil Kak
Hay4HbIe HanpasieHus. lIpenmer u meron.

2. OteyecTBEHHass U MMpOBas HUCTOPUS PA3BUTUS MaTEMaTUYECKOrO MPOTrpaMMHUpPOBaHMS U
WCCIIEA0BAHMS ONepaliid, TCOPUHA ONTUMHU3ALINH.



o &

10.

11.

12.

13.

Meroavka pemeHus 3aJad  MaTeMaTU4EeCKOTO IIPOrpaMMHUPOBAHUS UM UCCIEIOBAHMS
onepauuil. [IporeMoHCTpUpyiTE HA KOHKPETHOM IIPUMEDE.
OcHoBHBbIE THIIBI 3374 UcclieJoBaHUs onepauuii. Yto gaHo, uto Hajgo HalTH. [Ipumepsl.
[ate omnpeneneHue TUNEPIUIOCKOCTH. B 3agaHHOM mpumepe 3ajadu  JUMHEWHOTO
IIPOrpaMMUPOBAHUS BBINMCATh YPAaBHEHUS TMIIEPIUIOCKOCTEH, OrpaHMYMBAIOIIUX MHOKECTBO
JIOIYCTUMBIX PELICHUM.
Z=-4X1—Xo— min
X1+ 3%, <3
X1+ X2>5
X1 -5X2>6
Xj>0
Yro Takoe «BBIMYKJIAs KOMOMHALUS BEKTOPOB»? B Kakux onpeneneHusix UCIOIb3yeTcs 3TO
nonsitue? Kak numenno? Iloctpoiite npumep BBIMYyKI0W KOMOMHAIUMY JTFOOBIX ABYX Oa3MCHBIX
BEKTOpOB cienyroen 3anauu JIII:
Z = X1 — 4%, — max
X1+ X2>5
-2X1 + X2< 6
Xj>0

. [aiite onpeneneHne BbIMYKIOrO MHOKECTBA. JlOKaKUTe, 4TO TUIEPIVIOCKOCTh BUAA 5X1

+ 4X, =30 ecTb BbIyKI0€ MHOXKeCTBO. [IpuBeuTe mnpumep OrpaHMYEHHOTO BBITYKJIOIO
MHOYECTBA.
Jlokaxxute, Ha OCHOBE TEOPEM O BBINYKJIBIX MHOXKECTBaX, 4YTO I[EPEecedYeHUue MABYX
TMIEPINIOCKOCTEN BHJIA!
2X1+ Xp =2 ,-X1+3X,=6 €CTh BBIIYKJIO€ MHOXECTBO.
Jlokaxute, Ha OCHOBE TEOPEM O BHINYKIBIX MHOXXECTBaX, YTO TEpecedyeHue JBYX
HOJYIIPOCTPAHCTB €CTh BBINYKJIOE MHOXecTBo. [IpuBenute mnpumepsl. I'ne B Teopuu
JMHEWHOTO MPOTPAMMHUPOBAHUS UCIIONB3YETCS 3TOT PE3YIIbTAT?
MareMaTnueckasi IOCTaHOBKA 3a/Jadd JIMHEHHOIO MPOrpaMMHUpPOBAHMS (JIIT).
Kanonnyeckas popma 3amaqn JII1. 3anumute 3amaqy
Z =Xy + 5X3 — max
X1+ 2X, <2
X1+ X2>3
-2X1+ X2 <5
Xj>0
B MaTpU4HON (hopMme. 3amuinTe 3Ty Ke 3aJady B KAHOHHUYECKOU opme.
IIpuBenuTe MOCTAHOBKY 3ajauyd JMHEHHOro HporpamMmupoBaHus (3 ¢GopMbl 3amuc).
IIpuBenure npumeps! Mozenen 3aaad JIII, nMeromumx:
- MHOKECTBO peIIEeHUl,
- €IMHCTBEHHOE pEIleHHE,
- HE UMEIOIINX peIIeHHs.
Kakum oOpa3zom cBoiicTBa 00lacTM  pEIIEHUH  HUCHOJB3YIOTCS B  JIMHEHHOM
nporpamMmupoBanun? [loka3aTts Ha mpumepe:
Z = 2x1 + X2 — max
2x1+ 2x2 <5
X1 <2
Xj>0
[IponemoHCcTpUpYiiTE CBOMCTBA 00JIACTH PEIICHUM CHUCTEMbI JIMHEWHBIX HEPABEHCTB Ha
CIIEAYIOLIEM IIpUMepe:
Z =x1+5Xx2 — max
5x1+ x2 <10
-X1+3x2<6
xj>0



14.  Tlepeuncnute  BO3MOXKHBIE  pE3yJNbTaThl  pEIICHUS 3aJa4l  JIMHEWHOTO
IPOrPaMMUPOBAHUS B CIIydae HEOIPAaHUYEHHOCTH MHOXKECTBA JIOIYCTHUMbIX PELICHUH.
[IpuBenuTe NpUMEPBI.

15.  IlpuaymaiiTe ONTHUMHU3AIMOHHYIO 33Jadyy, ONMCHIBAEMYI0 MOJIENBIO  JIMHEHHOTO
IPOTPAMMHUPOBAHUS C 4 IEPEMEHHBIMH U TPEMS OTpaHHYCHHSIMH.

BBenure HeoOXxonuMble 0003HAYEHUS U 3AIMILIUTE €€ MOJEb.
16. Omnopuoe pemenue 3anauu JIII, 6a3uc omopHoro pemenus. B mpuBeneHHOM TpuMepe
BBINKCATh OMIOPHBIE JIOMYCTUMBIE PEIICHUH, UX 0a3UCHI.
Z = 2x1 + X2 — max
X1-5x2<5
X1+x2>6
Xj >0
17. CdopmynupoBaTh 1-p1i KpUTEpUi ONTHUMAJIbHOCTH JUTSL 3a1a4 JIIL
[TporeMoHCTPUPOBATH €TI0 MOJOKEHUS Ha CIIeTYIOIEM IpUMepe:
Z = X1 + 4x2 — max
-2Xx1+x2<6
2x1+x2<8
Xj >0
18.  CdopmynmpoBath 2-0if KPUTEPHA ONITUMAILHOCTH (HE00X0anMOCTh) 1utst 3amad JITT.
[TponeMoHCTpHUPOBATH €TO MOJOXKEHUS Ha CIIeIyIOIIEM IpUMepe:
Z =X1 + X2 — max
2x1+ 2x2 <5
X1-4%x2<2
Xj >0
19.  Jloxa3zaTh 2-0if KpUTEpUi ONTHMAJIBHOCTH (JIOCTaTOYHOCTH) /uist 3amad JIIT.
[TponeMoHCTpUPOBATEH HA IPUMEPE.
Z = 2x1 + X2 — max

2x1+ 2x2 <5
X1 <2
Xj>0
20.  JloxaxuTe HWXKETPHBEIEHHOE CBOIMCTBO JIBOWCTBEHHBIX OLEeHOK 3amaum JIIT ui*. B
KaKOM ClIyyae OHO BBINIOJIHSETCA?
m
A7*= > Ab.u.*,
i1 11

rie Az * —pupocT ONTUMAIEHOTO 3HAUCHHS
11eJIeBOM (DYHKIINH, Abi -IIpUpALLEHUE

CBO60}IHBIX YJICHOB OFpaHI/I‘ICHI/Iﬁ 3aJa4du.

21. [TonsiTve NBOMCTBEHHBIX OLIEHOK. [I[puMeHeHne TBONCTBEHHBIX OLIEHOK.
Paccuuraiite gBoiicTBeHHbIe olleHKH i1 3aga4un JIIT: Z = X; + 5Xp, — max
2X1 +4x2<6
-2x1+x2<0
Xj>0

22. Jlns 3agaum
Z =Xy + 2X; — max
X1+ 4x2<6
x1+x2<3
xj>0

IIOCTPOMTE JBOWCTBEHHYIO 3aJady, YCIOBHSA <JIONOJHSIOMEH HEXECTKOCTH». JlaiiTe

HKOHOMHMYECKYI0 MHTEpIpEeTalNIO IPsSMON U JBOUCTBEHHOH 3a/a4, YCIOBHM «OMOIHSIONIECH

HEXKECTKOCTHY.



23. Unes cummiiekc-meTona (Ha4aibHBIA — dTall -TMOCTPOCHUE HCXOMHOW TaONMIBl) Ha
npumepe
Z = X1 + 5%X2 — max
X1+2x2<2
x1+x2>3
-2x1+x2<5
Xj>0
24.  Wpnes cummuiekc-metona (2 stam) [lokaxute Ha cieqyromeM mpuMepe:
Z = 2X1 + 6x2 — max
x1+3x2<4
2x1-x2<2
Xj>0
25. CgoiicTBa cumIuiekc-mMerona [lokaxkute Ha CiaeayroIeM npumMepe:
Z = X1+ 4x2 — max
3X1+x2 <6
-5x1+x2 <5
Xj>0
26. TpancnoptHas 3agava. [loctaHoBka, Mozenb, MeToanl pemenus. [Ipumep. OTkpbiTas u
3akpbITast Mmojenu. [locTpoiiTe mpumep TpaHCHOPTHOW 3a1ayu pu M=3 1 N=4 (mocTaHOBKA C
KOHKPETHBIMU YUCJIOBBIMU JJAHHBIMU, OTKPBITasi MOJEIIb C YUCIOBBIMU JAHHBIMHU )

27. Kakne meTonpl NpuroHel OJHOBPEMEHHO ISl PELIEHUS TPAHCIIOPTHOW 3aJ1a4u U 3aa4u
0 Ha3HaueHuu? OOOCHYHTE CBOI BHIBO/I.
28. MOo3kHO 7U peliaTh 3a/1a4y O paHIle U 3a7a4y O IUETE OAHUM U TEM K€ METOJ0M?

OO6ocHyiiTe CBOM BBIBOJ

29. MOXXHO JIM METOJOM BETBEH W TPAHUIl JUIA 3aJadd KOMMHUBOSDKEpA peliaTh 3aaaqy o
Ha3HAYCHUU? [Touemy? OrieHHTE YHCIO MEPEMEHHBIX M OTPAHUYCHUN B MOJETH 3a7auu
KOMMMBOSKEpPa € 5 rOpoAamu.

30. B 3amade o packpoe ¢ OJHMM BHJAOM Marepuaia, 4 BUJIAMH W3JeIUi U 3 crmocodbamu
packposi TPOW3BOJIBHO 3amaiiTe Bce HEOOXOAUMBbIC TapaMeTphl, 3alHIIUTE MOJCIb C
KOHKPETHBIMU JAHHBIMH, OIIEHUTE €€ pa3MepHOCTh. [IpemnoxkuTe MeToa pereHus

3 1. BI/II[BI OIITUMHU3AIIMOHHBIX 3a4a4, OIINMChIBAEMBIC MOACIAMHU CJIOYUCIICHHOT O
nporpammupoBanus. [IpuBeanuTe mpumep T KakI0T0 BHIA.

32.  MareMartuueckasi TOCTaHOBKA 3ajad JUCKPETHOrO,  IEJIOYHUCICHHOTO, YaCTHYHO
[[EJIOYKMCIICHHOTO JTMHEHHOTO MPOrpaMMHUpoBanus. [IpuBeuTe MpUMEphl 33134 JUCKPETHOTO
NpOrpaMMHUPOBAHUS,  HE  SBISIONIMXCS — 3aJadaMH  IEJIOYMCIICHHOTO  JIMHEHHOTO
pOrpaMMHPOBAHHS.

33.  Uewm obycnosnena 6onbmas 3GGeKTHBHOCTE MeTOIa BeTBEH U rpanuil Juist 3amaun [JIIT

M0 CPaBHEHUIO C METOAOM IpocToro nepedopa? Ilokaxkure Ha mpumepe:
Z = 2x1 + X2 — max
x1-5x2<5
X1 + X2 >6,
Xj>0
34. [Ipunymaiite ONTUMHU3ALMOHHYIO 3a7a4yy, OMNMUCHIBAEMYIO MOJEIbIO OyJIEBCKOTO
nmporpaMMupoBaHus. BBenute He0OX0oAMMble 0003HAUCHHUS U 3AMUIINTE €€ MOJIEINb,
MPEJIOKUTE METOBI €€ PEIICHUS
35. Crioco0s1 BeIOOpa oYepeHON BEPUIMHBI U KOOPAMHATHI AJIs 1adbHEHIIEero pa3BeTBICHUS
B MeToJie BeTBed u rpanun mid 3agaud LJIII. Kakue BepiinHBI B 3TOM METO/E HA3BIBAKOTCS
«MPO30HAUPOBaHHBIMU»? YTO 3TO 03HA4YaeT B MeTO/1E?

36.  MaremaTnueckasi IIOCTAaHOBKAa 3aJadyd HelWHeWHoro mnporpammupoBanus (HJIIT).
CsoiictBa pemienuii 3anaun HJIII. IIpumepsr.
37. I'eomerprueckass uHTEpHpeTanus 3a4a4d HEJIMHEHHOrO NpOrpaMMHMpOBaHudA. JIMHUM

ypoBHsi. [lonsatue oBpaxHoi ¢pyHkiuu. [Ipumepsr.



38. Knaccudpukauus mozpeneit HenuHelHoro nporpammupoBanus. [Ipumepsl. Iloaxoasr k

PCIICHHIO.
39. XapakTeprucTUKa METOIOB PEIICHHS 33/1a4l HETMHEHHOTO MTPOrPaMMHUPOBAHHSL.
40. MeTo b1 OTHOMEPHOTO TIOUCKA

41.  Meroasl noucka 3KcTpeMyMa (PyHKIUHU N TEPEMEHHBIX



denepanpHOE rocy1apCTBEHHOE OIOKETHOE 00pa3oBaTeNbHOE YUpEKACHUE
BBICIIIETO 00pa30BaHUs
«HoBocubupckuii rocy 1apCcTBEHHBIH TEXHUYECKUN YHUBEPCUTET)»
Kadenpa aBToMaTu3upOBaHHBIX CUCTEM YIIPaBICHUS
Kadenpa BerauciurenbHON TEXHUKH

IHacnopr
pacueTHO-TpadpuuecKoro 3aaanus (padborTbl)

0 AUCHUILTHHE «MeTOo bl OIITUMU3AIIUN)), 5 CEMECTP

1. Meroauka oueHKH

B pamkax pacuetHo-rpaduueckoro 3aaaHus (paboTbl) MO JUCHUIUIMHE CTYAEHTHI JIOJIKHBI
BBITOJIHUTD:

3amanue 1: Pemenuwe 3amauM AMCKPETHOTO MPOTrPaMMMPOBAHMS WM TUIOBOW 3ajauu
ONTUMU3ALMK [0 33JaHHOMY BapHaHTy pA3JIMYHBIMU METOJaMU. AHaIM3 M HMHTEpIpeTanus
HOJy4EHHOI'0 pe3yibTara

3amanue 2: Penienuwe 3aaud HEIMHEHHOro  MPOTrpaMMMPOBAHUS WM TUIIOBOW 3ajauu
ONTUMH3ALMKM 10 3aJaHHOMY BapUaHTy pa3iIMYHbBIMM MeTOAaMH. AHauu3 IOJy4EHHOIO
pe3yJpTara U IpoLecca CX0IMMOCTH.

Obs3arenbHble CTPYKTYpHbIe yactu PI'3:

—  TUTYJbHBIN JHCT (0opmiIsieTcss B COOTBETCTBUM ¢ 001mumu TpedoBanusamu HI'TY)

- pedepar

— OIJIaBJICHUE

— MCXOJHbIE JaHHbIE B COOTBETCTBUE C BAPHAHTOM

— oOmas yacTh (peleHue 3anad ¢ KpaTKUM ONMCAaHUEM U MPEICTABIECHUEM OTBETOB B
TEPMHHAX MOJIEJIEH)

— 3aKIIouYeHue 1o pabore

—  CIHCOK HCIIOJIb30BAHHBIX HCTOYHUKOB

—  TPWIOKEHUS

OrieHUBacMBIE TTO3ULAH:

— odopmiieHne paboTh
— OTCYTCTBHE / HATMYNE BBIYUCIUTEIBHBIX OMTUOOK
— AHAJIM3 MOJIYUYCHHBIX PC3yJIbTATOB

2. Kpurepun ouenku

* PaGoTta cuuTacTcs He BBINOJHEHHOHN, eciu BbIMOIHEHB He Bce uvacth PI3(P), ecthb
CYIIECTBEHHBIC OITMOKHM B PEIICHUH 3a/1a4, OlleHKa cocTaBiisieT MeHee 50 6amioB

* PaboTa cuuTaeTcs BBINOJIHCHHOW Ha TIOPOrOBOM YypOBHE, €CiIM B paboTe ecTh
HECYIIIECTBECHHBIC OIIMOKHM, CTYISHT 3aTPyIHSETCS B IOSCHCHHH MPOJICIIAHHOW pPabOTHI;
orieHKa cocTasjsieT ot 50 10 72 Oaios.

* Pabora cunTacTcs BRINOJIHEHHON Ha 62a30BOM ypOBHE, eclii paboTa ohopMiIcHA HEKOPPEKTHO,
HO O€3 CEephEe3HBIX OIIMOOK, CTYACHT OPHCHTHUPYETCS B MPOJCIaHHOW paboTe, OIleHKa
cocTaBJIsIeT OT 73 1o 86 6ayUIoB.

* PaGoTa cunTaeTCs BBITOJHEHHOW HA NMPOABHHYTOM YPOBHE, €ClIM paboTa BBINOJHECHA B
TIOJTHOM 00BeMe, XOopoIro opopMiIeHa, CTYJICHT MOXET 00OCHOBaTh BBHIOPAHHBIC MOIXOIBI U



YBepeHHO KOMMCHTI/IpyeT pe3yJII>TaTBI HpOBC,HCHHOFO aHaJIn3a HOHy‘-ICHHOF (0] pCI_HeHI/ISI. OHGHKa
cocrtasiseT ot 87 1no 100 6ayuios.

3. IIkaJja oueHKH

B o06meit onenke no aucuumuinHe 6amisl 3a PI'3(P) yuutbiBatoTcs B COOTBETCTBUU € MIPAaBUIAMU
0aJUIbHO-PEUTUHIOBOM CHCTEMBI, IPUBEAECHHBIMU B pabodell IporpaMMe AUCIUILINHBI.

4. Tlpumepublii nepedyenb Tem PI'3(P)
Tunosoe 3aganue

3amanue 1: Pemenuwe 3agauM AMCKPETHOTO IPOTrPaMMMPOBAHMS WM TUIIOBOW 3ajauu
ONTUMM3ALMU [0 3aJ@aHHOMY BapHAaHTy pa3lIMYHBIMM METOJaMH. AHAJINW3 U HUHTEpIpeTalus
IIOJIy4YE€HHOT'O pe3ysbTara

33.IlaHI/IC 2: Pemienune 3agauun HEJIUHEHHOTO nporpaMMupOBaHud HJIHU TUTIOBOM 3aJa4u
ONTUMHU3AIIMKU TI10 3aJaHHOMY BapuWaHTy pa3jindYHbIMU MCTOJaMHU. Ananus IMOJIYYCHHOI'O
pe3yjibTaTta U nmponecca CXOAUMMOCTH.



