MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
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«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)
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PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Buruuc/iure/1bHasA MaTeMaTHKa

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (creuuanbHOCTh): 15.03.04 ABTOMaTH3anusi TeXHOJIOTHUECKHX MPOIeCcCoB
Y NIPOU3BO/ICTB

HanpaenenHocts (mpo¢ub): ABTOMaTHU3anus TEXHO/JI0rHYeCKHX MPOLeCccoB M MPOU3BOACTB

dopma oOyueHUs: OUHAA

PakysnbereT: @PBC, ®aKy/bTeT BBIYUC/IUTE/TBHBIX CUCTEM

Kadeznpa: KCYII, Kajdeapa KoMnbOTePHBIX CUCTEM B yIIPaB/IeHUH H POEKTHPOBAaHUH

Kypc: 2

CemecTp: 4

YueOHbIi 1i71aH Habopa 2012 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 4 cemecTp Bcero EvHunb
1 Jlekuu 26 26 4acoB
2 [IpakTrueckue 3aHATHSA 28 28 4yacoB
3 Bcero ayquTOpHBIX 3aHATUN 54 54 4acoB
4 CamocTosiTesibHast paboTa 54 54 yacoB
5 Bcero (6e3 3x3ameHa) 108 108 4yacoB
6 ITogroroBka u cfjaya sK3aMeHa 36 36 4acoB
7 OO6111ast TPYJ0EMKOCTh 144 144 YyacoB
4.0 4.0 3.E

OK3aMeH: 4 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()1()(’)})6H’d Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 11 ot « 16 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH)  15.03.04  ABTOMaTH3alUsi  TEXHOJIOTUUECKHUX  TIPOLIeCCOB UM  TPOM3BO/CTB,

ytBepxkaeHHoro 2015-03-12 ropa, paccMoTpeHa U yTBep)KJeHa Ha 3acefaHud Kadeapbl «___ »
20__ ropa, npoToko/ Ne

Pa3paboTumku:
notieHT Kad. KCYTI [[Teepman . U.

3aBeayromumii obecreunBarolei Kad.
KCYII [Iypeirun 1O. A.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®BC Ko3snosa JI. A.
3aBenyroluii BeIMycKaroiieit kag.

KCYII Iypeirun FO. A.
OKCIePThI:

nipodeccop kad. KCYTI 3r03pK0B B. M.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenb Kypca COCTOMT B U3yYyeHUM OOIMX TPUHI[UIIOB TIPOBeAEHUS] BbIUUCIUTE/TEHOTO
9KCIIePUMEHTa, METOZOB U a/JFOPUTMOB peLIeHUs] CTaHAAPTHBIX 3aJau BbIUWC/IWUTETbHOU MaTeMaTUKH,
COBpeMeHHbIX TTPOrPaMMHbBIX CPe/ICTB /1JIsi aBTOMATH3al|ui BbIUKMC/IeHUH.

1.2. 3agauy JUCIMIIIAHBI
— CdopmupoBath y CTY/eHTOB KOMIUIEKCHBbIe 3HAaHUSI M TIpaKTHUeCKWe HaBbIKM B 00J1acTH
pelleHrs BBIUUC/IUTENbHBIX 3a/au Mpy oMo OBM.
— Hayuuth TIpUMeHSITb Ha TIpaKTUKe T[IOJy4YeHHble 3HaHWg [JIs pelleHUs Pas/UYHbIX
MPUK/IaAHBIX 3a/au.

2. Mecto aucuuninHbl B crpykrype OITOIT

HucturuivHa «BeruncnuresnsHast Matemaruka» (b1.B.J1B.3.2) otHocutcs K 670Ky 1 (BapuaTuBHast
4yacTh).

[peqiiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
c/lefiylolliie  OUCLIMIUIMHBL:  Marematuueckasi JIoTMKA W Teopusi  anroputMoB, OOGBeKTHO-
OpHEHTHPOBaHHOe TIporpaMmMupoBaHue, IlakeTbl WH)XXeHepHbIX pacueToB, I[IporpammupoBaHue U
anropyuTMHU3aLysl.

3. TpeboBaHus K pe3yjbTaTaM 0CBOEHHS JUCIUII/THHBI

[Mpotiecc u3yueHUs JUCLIMIUIMHBI HarpaB/ieH Ha ()OpMUPOBaHKe CJieIyIOIAX KOMITEeTeHL[Hii:

— TIK-19 crnocobHOCTBIO yyacTBOBaTh B paboTax [0 MOJEIUPOBAaHWIO TMPOAYKI[UH,
TEXHOJIOTHUECKHX TPOI[eCCOB, TIPOU3BOZCTB, CPE/ICTB U CUCTEM aBTOMATH3al[i1, KOHTPOJIS, IMarHOCTHKH,
UCTIBITAHUMA ¥ YIIpaBeHUsl TIPOLleCCaMH, >KW3HEHHBIM LIMKJIOM TIPOAYKIMM W ee KaueCTBOM C
WCTIO/Ib30BaHUEM COBPEMEHHBIX CpE/ICTB ABTOMATU3MPOBAHHOTO TIPOEKTUPOBAHUS, IO pa3paboTKe
aJrOPUTMUYECKOT0 U TIPOrpaMMHOro obecrieueHHs] CPeACTB U CHCTeM aBTOMAaTH3allMd YW YIIpaBJIeHUS
npoLieccamy;

— TIK-20 criocoO6HOCTBIO TTPOBOAUTEL SKCIIEPUMEHTHI 110 3aZIlaHHBIM MeTOJHUKaM C 00paboTKoH 1
aHa/IM30M WX Ppe3y/bTaTOB, COCTAB/ATh OMUCAHUS BBITIOTHEHHBIX HCC/IEOBAaHUNA W TIOATOTaB/IMBaTh
JaHHbBIEe /171 pPa3pab0TKKU HayUHBIX 0030pOB U IMTyOIMKALUH;

B pe3ysbraTe U3yueHUs JUCLIATIIUHBI CTYIEHT J0/DKEH:

— 3HaTh TIPUHLUMBI TIPOBEJEHUsS BBIUHUC/IUTENHLHOTO  JKCIEPUMEHTa, XapaKTePUCTHKH
BBIUMC/IUTE/IBHBIX 3a/lad, UCTOYHWKHU TOTPEIHOCTeH BbIUMC/IEHWM, OCHOBHBIE METOAbI U alrOPUTMBI
pellleHUsT CTaH/JapPTHBIX BHIUMC/IATE/ILHBIX 3a/1au;

— yMeTb BbIOMpaTh W pa3pabaTbIBaTh UHC/I€HHBIE AJTOPUTMbl DeIleHHs BbIUMC/IATETBHBIX
3a/au; pa3pabarbiBaTh MPOrPaMMBbI JI/Is PEILIeHUs TaKUX 3a/]au;

— BJafeTh HaBBbIKAMHU peIlleHHs BBIUMCIWTENbHBIX 3a/ad  C TIOMOIIBI0 COBPEMEHHBIX
MaTeMaTHh4eCKHUX MaKeToB.

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOEMKOCTb [UCLMIUIMHBI cocTaByisieT 4.0 3ayeTHBIX €JUHHUIILI W TIPeACTaBjieHa B
Tabme 4.1.
Tabmwiia 4.1 — Tpy0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM IeATeTbHOCTH Bcero vacos CemecTpsl

4 cemecTp
AynutopHblie 3aHSTHS (BCEro) 54 54
Jlekuyu 26 26
[IpakTrueckue 3aHATHS 28 28
CamocrosiTenbHasi pabota (Bcero) 54 54
ITpopaboTKa JIeKIIMOHHOTO MaTepHasa 31 31
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ITogroToBka K rpakTAYeCKUM 3aHSITHUSIM, CEMUHapam 23 23
Bcero (6e3 sk3ameHa) 108 108
ITogroroBka u cflaya sK3aMeHa 36 36
OO01mast TpyJ0eMKOCTD U 144 144
3aueTHble EqvHULIBI 4.0 4.0
5. Copepxanve AUCILUIIUHBI
5.1. Pa3genbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zgenbl AUCIUIUTAHBI U BUZBI 3aHATUN
3¢}
= &
= 8
= 2 = -
3 = 8 £ 2 =
= v i S = g =
Ha3BaHus pa3zenoB JUCLUTUIMHBI 2 5 5 g 9 = %
= g 5 50 s
= 8 &3 X
2 g = & =
£ 3
4 cemecTp
1 BBezeHue B unc/ieHHbIe METO/IbI 2 0 4 6 ITK-19, I1IK-20
2 IlorpewHocty OKpyIvieHus B OBM 2 4 6 12 [TK-19, I1K-20
3 BeluucsieHue 3HaueHUM (PyHKLMN 2 0 2 4 [TK-19, IIK-20
4 Annpoxkcumauyst QyHKLMI 4 8 6 18 [1K-19, I1K-20
5 YucneHHoe auddepeHiipoBaHre U 3 4 6 13 |TIK-19, TTK-20
HWHTerpUupoBaHue
6 MogenvpoBaHue C/ly4allHbIX BeJTMUUH 2 6 8 [TK-19, [1IK-20
7 MeTo/ipl pellieHrsl CUCTeM JIMHENHBIX 2 11 [TK-19, IIK-20
anrebpanveckux ypaBHenui (CJIAY)
8 PellieHre He/TMHEWHBIX YPaBHEHUW C OHUM 3 0 2 5 [TK-19, ITIK-20
Hen3BeCTHbIM
9 Perienue crcTeM HeJIMHEMHBIX YpaBHEHUU 4 4 9 17 [1K-19, I1K-20
(CHY)
10 IIporpammHBle cpescTBa /s 2 4 8 14 [TK-19, I1K-20
aBTOMAaTU3aLuU BbIYUCIEHUI
Ntoro 3a cemecTp 26 28 54 108
Utoro 26 28 54 108
5.2. Copep)xaHue pa3/e/ioB JUCLHHUILUIMHBI (10 JIEKIUAM)
Cogep>kaHuve pasziesioB AUCLMIUIMH (T10 JIeKIUsIM) TIprBefieHo B Tabnuie 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCHATIIVH (TI0 JIEKIUSIM)
v\ SR~
3 S 5
Q o T
=
Ha3sauust pasenios CopeprkaHue pasziesioB JUCLIAILIMHBI 110 z - ? %
JIEKLIUSIM s g g
S g =
~ oS
- g *
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4 cemecTp

1 BBeieHre B UrC/IeHHbIE METO/bI

[TpenmeT 1 rcTopUs pa3BUTHS
BBIYKMC/IUTE/ILHON MaTeMaTUKU. JTarlbl
peleHus 3ajauu Ha DOBM.
BoiuncnuTenbHbIN
sKcriepuMeHT.ITorpemHocTi
BBIYKMC/IUTE/ILHOTO SKCIIePUMEHTa.
XapakTepruCTUKH BbIUMCUTETBHBIX
3a/lay. YCTOWUMBbIe U HEYCTONUMBEIE,
KOPPEKTHbIe U HEKOPPEKTHbIE 3a/aui.
[Tpumepbl HEKOPPEKTHBIX 3a/1ay.
TpeboBaHUs K BEIUUC/TUTETLHBIM
MeTOoZ,aM. YCTOMUHUBOCTb, KODPEKTHOCT,
CX0AUMOCTb. [IpuMep HeyCTOMUUBOTO
anropuTMa.

Ntoro

[TK-19,
ITK-20

2 ITorperiHocTy OKpyieHus: B OBM

IIpexncrasnenue uncen B SBM.
MaluvHHBIN Hy/b U MallluHHAS
OeckoHeyHOCTb. AGCOMOTHAs U
OTHOCHTeJIbHAs TIOTPELLIHOCTH.
Oxpyrnenue uncen B O9BM. MammnHbIN
s1croH. HakorieHue omm6ok
okpyreHus. Knaccuueckas opmyna st
MOTPELIHOCTH CYMMBI, pa3HOCTH,
npousBezieHus U yactHoro.llorpemHoctu
OKDYIJIeHHSI TIPU BbITIOJTHEHUU
apuMeTHUeCKUX ornepauyii B OBM.
[TorpentHoCT! CyMMBI AIBYX U
HEeCKOJIbKUX urcesl. 3aBUCUMOCThb
MOTPELHOCTH OT MOpsKa
cymmupoBaHus. [lorpeliHoctu
NpOKM3Be/leHus BYX U HECKOJIbKUX UHCe/l.
ANrOpUTM BBIYUC/IEHUS] TIPOU3BE/IeHUS
yucey1. [IpaBusia BbIOHEHNUS
apuMeTHUeCKUX ornepauyi B OBM.
CraTucThueckre OL|eHKU MOrPeLIHOCTe!.
[TprMepsl opraHy3aLy BbIYUCIEHU.

HToro

[TK-19,
[1K-20

3 BeiuucsieHue 3HaueHUH (pyHKLMN

Borunciienue 3HaueHuM MOIMHOMA.
Cxema I'opHepa. Beiuncienuve
3/1IeMeHTapHbIX QyHKLUI B OBM.
Cnioco6s! Beruncnenus.[TokasatenbHas,
norapu@muueckasi, TPUroHoMeTpruyecKas
GbyHKUMU. BeruricieHre KBaZipaTHOTO
KOPHS.

Htoro

[TK-19,
ITK-20

4 Annpoxkcumauyst QyHKLUN

[MonsiTrie MpUOIVKeHUsT (PYHKLIUH.
[TprMeHeHHe armnpoKCUMaLyy (QyHKLMMI
B CAIIP. Kputepuu 6/1130CTH QYHKLIUH.
OnTtrManbHas arrpoKCcUMaLysl.
Knaccudukauus 3amau

TK-19,
TK-20
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annpokcumanyu. IHTeprionsuys
¢byHKUuMH. 3a/1aua TMHeMHOM
VHTeprosAuuy. JInHeliHast
TN0JIMHOMHA/IbHAasi UHTEPIOSLUS.
VHTepnonsLroHHbI MHOTOY/IeH
Jlarpanka. Pa3fiesieHHbIe pasHOCTU U UX
cBoiicTBa. MIHTeprosnsilvoHHas popmyna
HrrotoHa.CBoliCTBa MHTEPITONSALIMOHHBIX
Mozieneid. [TorpeliHOCTb UHTEPHOSILIUMU.
MHorousieHsl YebObItieBa. OnTUMAa/bHBIN
BbIOOD Y3/10B UHTEPIIOSILIUH.
CxoprMoCTb UHTepno/siLuu. Teopema
dabepa. JIokanbHast HHTEPIIOSLHS.
[TpumeHeHwMe 17100a/TbHOM U JIOKATBHOM
vHTeprosauyy. IHTeprionsuys
TPUTOHOMETPHUYECKUMH TTOJTMHOMaMH.
HuckpeTtHoe nipeobpa3oBaHue Dyphbe.
BricTpoe npeobpa3oBaHue
®ypbe.VIHTeprionsaLys ¢ NOMOLLbIO
cru1aiiHOB. [loHsTHe critaliHa.
ITocTpoeHre KyOMUeCKoro CrijiaiHa.
OcHoBHble cooTHOLIeHYs. [IpumeneHne
criaiiHoOB. [IUCKpeTHast
CpeJHeKBaJjpaTUYHasi anmnpoKCUMaLusl.
CaolicTBO criakvBanust. [TomyueHue u
pellieHye HOPMaJIbHbIX
ypaBHeHui.IIprmMeHeHne
CpelHeKBaJpaTUYHOMN

annpokcumariuu. Havnyuriias
paBHOMepHas arnrnpokcuManus. Teopema
YeoOroimeBa. Teopema Basnne-ITyceHa.
VTepalliOHHBIV anrOPUTM HaXOXK/eHUS
HauWIyylllero paBHOMEPHOTO
nipubmwkeHus. [IpumeHeHre HaumyuIiei
anmnpoKCUMaLMU. ATIPOKCUMALsT
MeTOZIOM Pas3/IoyKeHUs B CTEIeHHOM psif,.
MHuorousnieHTeinopa. [TorpeiHocTb
NIPUOTKEHUs] MHOTOYIEHOM
Teitnopa.CxoAUMOCTb. ANIMPOKCUMALIUS
(byHKLMI HeCKObKUX TlepeMeHHbIX.
[TocTpoeHue MoBepxXHOCTeN W JTMHUM
yPOBHS (OYHKIUM [IBYX TIepeMeHHbIX

HToro

5 YucnenHoe auddepeHLpoBaHue U
HWHTerpUpOBaHue

[IpsiMoe BbIUMC/IEHHE TIPOW3BO/IHBIX.
JleBas, npaBasi U LieHTpa/ibHas
pa3HOCTHbIE MPOW3BO/IHbIe. OLIMOKU
YKCeHHOTO Au(pdepeHLIPOBaHUS.
[TpumeHeHue UHTepHO/ALWEU. UKC/IeHHOe
MHTerprpoBaHue. @opMy/ibl

NpPSIMOYTO/IbHUKOB, TparneLuii, CUMIICOHa.

OumbKY YMC/IEeHHOTO UHTEerPUPOBAHUS.
Bri6op 11ara “HTerpyupoBaHUsl.

Htoro

TK-19,
TK-20
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6 MogenvpoBaHye Ci1y4ailHbIX
BeJINUMH

OcHOBHbIE XapaKTepUCTUKH CTyYailiHbIX
BesinuuH. [losyueHue ciydaHbIX
BenmMurH Ha DBM. ['eHepatopsbl
cnyualiHbix uucen. Meron Monte-Kapiio.
IIpumenenue metoga MoHTte-Kapisio fis
BbIUMCJIEHUS OTpeie/IeHHbIX UHTErPajioB.

HToro

[1K-19,
ITIK-20

7 MeTopbl pelleHus CUCTEM
JTMHENHBIX anrebpanueCcKux
ypaBHenu (CJIAY)

Knaccudukaiys u xapakTepucTUK1
MeToz0B perienus CJIAY. IIpsameie
MeTozbl. Metoael Kpamepa, o6patHoit
Marpuibl. Metog 'aycca (cxema
eIMHCTBEHHOTO JiesieHust). Metop ["aycca
C BBIOOPOM I7IaBHOTO 3/7IEMEHTA.
Brrurcienue onpesienurens u o0paTHOM
MarpuLbl MetozioM ['aycca. Metop,
MPOroHKY. ITorpemHocTu pereHus
CJTAY. HopMBbI BeKTOPOB U MaTpuLj.
OueHka norpeiHocTteid. Yucso
o0ycoBneHHOCTH. OLleHKa uuc/ia
o0ycioBieHHOCTH. ITepalioHHbIe
MeTtozpl perienus CJITAY. Metopg,
MIPOCTHIX UTepaluii(MeTos Ikoon).
Ycnosus cxogumocty. OnjeHKa uncia
urepanuii. MeTog 3eligens.

Htoro

TK-19,
TK-20

8 PelleHre HeMMHEMHBIX ypaBHEHUH C
OZJHAM Heu3BeCTHbIM

[Ipsimble 1 UTepaLjMOHHbIE METO/[bI
pereHus. Yucio KOpHel HeJTMHeHbIX
ypaBHeHul. OT/ienieHre KOpHel.MeTo/ibl
yTOUHEeHUs1 KOpHell. MeTo/ IMXOTOMUMU.
Metopn xopa. MetogHeroTOHa
(kacarenbHBIX). YC/IOBUSI U CKOPOCTh
CcxXoIUMOCTHU MeTozla Her0TOHA.
MopauduipoBaHHbiii MeTos, Hbl0TOHA U
MeTo/| CeKyIX.[100abHO CXOASIIUICS
Metoz.[TocnenoBaTenbHbBIN MOMCK KOPHeM
anrebpanyecKoro

ypaBHeHus1. HaxoxKieHrie KOMITJIEKCHBIX
kopHel. O6/1acTy NpUTSHKeHUsT KOpHEH.

HToro

[1K-19,
ITIK-20

9 PeltieHuie cUCTeM HeJTMHENHBIX
ypaBHeHuli (CHY)

Cy1iecTBOBaHUe, UMC/IO U XapaKTep
pemienuii CHY. Psig Telinopa s
(byHKLMI MHOTHX NepeMeHHbIX. MeToz
npoctoil urepatmu. Metog HeroToHa.
YcnoBusi CX0AUMOCTH MeToza
HerotoHa.MoguduipoBaHHbIA METOZ,
HeroToHa. ['1o6asbHO cxopsiuecs
Mou¢rKalyy metosa HetotoHa. Metoz,
MIPO/I0/DKEHUS 110 TTapaMeTpy.

HNToro

[TK-19,
[T1K-20

10 IIporpammHBle cpescTBa /s
aBTOMaTHU3aLy BbIUMC/IEHUN

Bbubmioteku nmoAnporpamMm Aijisi pelieHust
BBIUMCJ/IMTE/IBHBIX 33/lau. YHUBepCcasbHble

TIK-19,
TIK-20
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CUCTeMBI /IS aBTOMAaTU3aLin
MaTeMaTH4yeCKUX U WHXXeHePHbBIX
pacuetoB MathCAD, MATLAB.
OpraHu3anysi cCucTeM, OCHOBHbIe
¢byukuuu. [IprMepsl perieHus
BBIUMCJ/IMTE/IBHBIX 3a/1au C
WCTI0/Tb30BaHUEM YHHBEDPCATbHbBIX
cucreM. CUCTeMbl CUMBOJIbHBIX
BBIUMC/IEHUH (KOMITbIOTEPHOM anredph)
Derive, Maple V, Mathematica.

Wtoro 2

Nroro 3a cemectp

26

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneunBarIUMH (PeAbIAYIMMHA)
4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (MpeabIAyIuMu) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLMMU) JUCIIUTUIMHAMU TIpeJCTaB/IeHbl B Tabuie 5.3.
Tabsura 5.3 - Paszesnibl AUCIUTTMHBI M MEXX/IUCIIUITAHAPHBIE CBSI3U

HaumeHnoBaHue JAUCHUIT/IMH

Ne pa3zenoB aHHOW AUCIUTUIAHBI, [7IsT KOTOPBIX HE00X0AUMO U3yUueHHe

obecrieunBaroIrX ¥ 006ecrieuMBaeMbIX JUCIUTIAH

1 2 3 4 5 6 7 8 9 10
[IpepecTByromue AUCLIUIIUHBI
1 Maremaruyeckasl JIOrTUKa + + 4 4
Y Teopus aJIfOPUTMOB
2 O0BeKTHO-
OpHEHTHPOBAaHHOE + + + +
MporpaMMHUpOBaHue
TlakeTbl UH)KeHePHBIX
3 Iake eHep + + N N
pacyeToB
4 TTporpaMMHpOBaHUe U
porpa poBaHue + + + 4
a/IrOpuTMU3aLIUs

5.4. CooTBeTCTBHE KOMIIeTeHIIMI, ()OpMIPyeMbIX IIPH U3yUeHUH AUCIUILIMHBI, U BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITeTeHI[MM, (OPMUPYeMbIX TPM U3YUeHUU [OUCLUTUIMHBI, U BUJOB 3aHSATHI

TIpe/ICTaB/IeHo B Tabmwiie 5.4

Tabmuia 5.4 — CooTBeTCTBHE KOMITETeHLMH W BUJIOB 3aHATHM, (QOpPMHDYyeMbIX TpU H3yueHUU
VICLIUTI/TUHBI
Buapl 3aHaTHI

x £
< S)
= te)
= = 5]
= T =¥
= < =
T 0 ]
3} = u T

= = < 5 DOopMBbI KOHTPOJIA
= v S =
= & O =
S = &
N = )
c 3
z S
= =}
@)

[1K-19 + + + KoHTposnbHast paboTa,
CobecenoBanue, Onpoc Ha
3aHATUAX
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ITK-20 +

+ + KoHTposbHast pabora,
CobecenoBanue, Onpoc Ha
3aHATUSAX

6. IHTepaKkTUBHBIE MeTOABI M ()OPMBI OpPraHU3aIUu 00yYeHHs

He npegycmorpeno PYII

He npegycmotpeno PYII

7. JIabopaTopHbIe padoThI

8. IlpakTHyeckue 3aHATHUA (CeMUHAPBHI)
HanmeHoBaHMe TIpaKTHUeCKUX 3aHSITHH (CeMUHApOB) TIpHBeeHo B Tabsuie 8.1.
Tabsuna 8. 1 — HaumeHoBaHMe MpaKTHYeCKUX 3aHSITUN (CeMHUHApPOB)

Haseanwst paszenos

HanmeHoOBaHe MTPaKTUUeCKUX 3aHSTHH
(cemuHapoB)

TPy 0eMKOCTb,
q
dopmupyembie
KOMITeTeHLIUU

4 cemecTp

2 ITorperiHocTy OKpymieHuss B OBM

N

[IpencrasieHue ¥ OKpyI/ieHYe yrcesl B IK-19,
OBM. Onepauuu ¢ yuciamu B O9BM. [TK-20
VIcTOUHMKY BO3HUKHOBEHUS OLITHUOOK.

HToro

4 AnmpokcumMarusi QyHKLMMN

JIuHetliHas MMOJMHOMHA/ILHAS 4 IIK-19,
HWHTepMoJisLys QyHKIui. [TorpemHoCTb [TK-20
MHTepnoALuu. CXO0AUMOCTh
VHTEepIIOJISILIUU

CpeHeKBa/ipaTUYHast armpoOKCUMAL[s 4
byHKUMM (MeTOoZ, HaMMeHBIINX
KBaipaToB). [IpubmukeHue

JKCTIepUMeHTaIbHbIX JJaHHbBIX.

Nroro 8
5 YucnenHoe auddepeHLpoBaHye U | AIMPOKCUMALMS TTPOM3BOJHBIX 4 [TK-19,
WHTerpupoBaHue KOHEUHbIMU pasHOCTIMU. KBagpaTypHble [TK-20

dhopMy/ibl TIPSIMOYTOILHUKOB U
TpaneLuiziss HaXoXKaeHUs
onpejeneHHbIX UHTErpaaoB. MeTtoz
CumricoHa.

HToro

7 MeToppbl pellieHus CUCTeM
JIMHEMHBIX anrebpanyeCcKUX

Wccnenosanue metozos perteHus CJTIAY. 4 [1IK-19,
Mertop I'aycca. Yucio o6ycoBIeHHOCTH [1K-20

ypaBHenuti (CJIAY) niorpeiiHoCTH petieHust CJIAY
Nroro
9 Pemienue crcrem HeJIMHEMHBIX MeToz poCToU UTepaLyy JJ1s peleHus 4 [TK-19,
ypaBHeHuti (CHY) CHY. Meton HbtoToHa /151 peliieHust ITK-20
CHY.
Ntoro
10 ITporpaMmmMHBIe cpefcTBa AJis 3HAKOMCTBO C YHUBEpPCa/IbHOW CUCTEMOM 4 [1K-19,
aBTOMAaTH3al[My BbIUKC/IEHUN JUI1 UH)KeHepHbBIX Y MaTeMaTuyeCcKUX ITK-20
BbluncieHnii MATLAB.

CornacosaHa Ha noprtane Ne 15467




Pa3paborkariporpamm BMATLAB.

HToro

4

Wtoro 3a cemecTp

28

9. CamocrosTesibHasA pabora
Busibl camocTosiTesTIbHOM paboThI, TPYAOEMKOCTh 1 (hOpMUPYeMble KOMIIETEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmme 9.1.
Tabsuria 9.1 - Bugbl camocTosiTesTbHOM pab0ThI, TPYZI0EMKOCTb U (JOPMUPYeEMbIe KOMITETEHIIUH
v L=
= a =
2 = 0
o U T
Buapl camMmocTosiITEIEHOM E > o
Ha3Banus paszenos 2 = @®opMbI KOHTPOJISI
paboThI L s g
S a =
A Q2
= S}
4 cemecTp
1 BBegseHue B unciieHHble | [TpopaboTka JIeKIOHHOTO 4 |TIK-19, KonTtposnbHas pabora
MeTO/bI Marepuasa [1K-20
Ntoro
2 ITorpeliHocTn [ToaroroBka K [1K-19, KoHTposnbHas paboTa,
OKpymieHusi B OBM MPaKTUYECKUM 3aHSATUSIM, [TK-20 Onpoc Ha 3aHATHAX
ceMuHapaMm
ITpopaboTKa JeKIIMOHHOTO 2
Marepuasa
Ntoro 6
3 Borunciienne 3HaueHnd | [IpopaboTKa JIEKIMOHHOTO 2 IK-19, KoHTpospHas pabota
byHKUMH Marepuasa [TK-20
Ntoro
4 Annpokcumauus [ToaroroBka K 4 |TIK-19, KoHTtposbHas pabora,
GbyHKUMH [IPaKTUYe CKUM 3aHATUSM, [TK-20 Ornpoc Ha 3aHATHUSAX,
ceMHHapam CobecenoBaHre
[TpopaboTKa eKIIMOHHOTO 2
Marepuasa
Ntoro
5 UucneHnHoe ITogroroeka K 4  |TIK-19, KoHTposbHas pabora,
JuddepeHIMpOBaHUe U | TIPAKTUUECKHUM 3aHSITUSM, [TK-20 Orpoc Ha 3aHATHSX,
HWHTerpUupoBaHue ceMHHapam CobecenoBaHne
[TpopaboTKa 1eKIIMOHHOTO 2
Marepuasa
HToro 6
6 MogenupoBaHue ITpopaboTKa JeKIIMOHHOTO 6 |IIK-19, KoHTposbHas pabota
CTy4YaiiHbIX BeJTMUMH Marepuasa [TK-20
HToro 6
7 MeToppl pelLieHus [ToaroroBka K 3 [1IK-19, KoHTposnbHas pabota,
CUCTEM JIMHENHBIX TpakTUYye CKUM 3aHATUSM, [TK-20 Oripoc Ha 3aHATHSAX,
anrebpanyecKux CceMHHapaM CobecenoBaHue
ypasneruit (CJIAY) [TpopaboTKa JIeKIIHOHHOTO 2

Marepuasna
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Ntoro 5
8 Pemtenue HenmHeHHBIX | [IpopaboTKa JIEKIIMOHHOTO [1K-19, KoHTposbHas pabota
ypaBHEHUH C OJHUM Marepuasa [TK-20
HeU3BeCTHBIM Vitoro
9 Pewienve cucreM [ToaroroBka K 4 |ITIK-19, KoHTposbHas pabota,
HeJTMHeWHBIX yPaBHEHUN | TIpaKTA4YeCKUM 3aHSATUSIM, I1K-20 Omnpoc Ha 3aHATUSIX,
(CHY) ceMHHapaM CobecenoBaHue

ITpopaboTKa JIeKIMOHHOTO 5

Marepuasna

Utoro 9
10 ITporpamMmmHebIe [Togroroeka K [1K-19, KoHTtposbHasi pabora,
CcpezCTBa AJ1s MpaKTU4Ye CKUM 3aHATUSM, [1K-20 Ornpoc Ha 3aHATUSX,
aBTOMaTu3aLu ceMuHapam CobecenoBaHre
BBITHC/IEHIH [TpopaboTKa eKIMOHHOTO 4

Marepuasna

HToro 8
Nroro 3a cemectp 54

[ToaroroBka 1 caya 36 JK3aMeH

5K3aMeHa
Ntoro 90

10. KypcoBas pa6oTa (nmpoeKr)

He nipenycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTYAeHTOB

Tabsuma 11.1 — BasutbHbIe OLIeHKH [I7Is 37IEMeHTOB KOHTPOJIS

11.1. Ban/bHbIe OLEHKH /I 3/IeMEeHTOB KOHTPOJIsl

o . MakcumanbHbIN
. MakcyManbHbIN MakcrManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT ¢ | 6an 3a mepuof,
JleTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL| cemecTpa
4 cemecTp
KoHTposbHast pabora 5 5 10 20
Ornpoc Ha 3aHATUSX 7 7 6 20
CobecenoBaHue 10 10 10 30
VToro MakCumyM 3a 22 22 26 70
Tepuo/,
JK3aMeH 30
Hapacraroiym utorom 22 44 70 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabuile 11.2.
Tabsuria 11. 2 — ITepecueT 6asijIoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
bannbl Ha jaTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT 4
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Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3

< 60% oT MakCMMa/bHOM CyMMBbI OasinoB Ha gaty KT 2

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/eH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cyMMbI 0a/I7I0B B TPaAULIMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1i0) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yzoBieTBOpUTEIHHO)

3 (YA0OB/IeTBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTETHO) (He Hike 60 6asos F (HeyzmoB1eTBOPUTEJILHO)

3aUTeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIHOHHOE 00ecrieyeHHe AUCIUILTMHBI

12.1. OcHoBHas 1UTEpaTypa
1. Munens A.A. BeuuciuTenbHble MeTofbl. YuebHoe mocobue. — Tomck: B-Crektp, 2010. —
264 c. (Hanuuuve B bubmoteke TYCYP - 50 3K3.)

12.2. lonosiHMTe/IbHAS IUTEpPaTypa
1. B.M. BepxxOuiikuii OCHOBBI UHC/IEHHBIX MeTozioB. — M.: BIII. 2005.— 840 c. (Haimuuue B
oubmioreke TYCYP - 70 3k3.)
2. JL.W. Typuak. OCHOBBI UHC/IEHHBIX METO/IOB: YueOHOe Tiocobue st BY30B. — M.: ®usmMatiur,
2005. — 300 c. (Hammume B 6ubmoreke TYCYP - 32 3K3.)

12.3 YuebHo-MeTOgMUeCKHE T0CO0HS

12.3.1. Obsa3aTenbHBbIE YUeOHO-MeTOHYEeCKHe MoCco0ust

1. M.B. YepkamwH, JI.LW. Babak. BeunciutenbHass MaTeMaTHKa: MeToguuecKre yKa3aHHs ISt
CTyzileHTOB crienuanbHoCcTh 230104 - "CucteMbl aBTOMaTU3MPOBAHHOIO MpOeKTUpoBaHUA". ToMck,
TYCYP TML] O, 2007. (Hanuuue B 6ubmoreke TYCYP - 35 3k3.)

2. JL.W. ba6ak. BeruncimrensHbie MeTognl. YacTh 1. YueOHoe nocobue. Tomck, TYCYP, 2007. —
132 c. MeTomuueckre yKa3aHUs /s TIPaKTHUYeCKUX padot ctp. 3-15, 21-55, 61-130; Metoauueckue
yKa3aHUs Jjis CaMOCTosiTe/IbHOM paboTsl ctp. 16-20, 56-60, 131-132 (Hamuuue B 6ubmioreke TYCYP -
29 3K3.)

3. M.B. UepkammuH, JI.W. Babak BerumciutenbHas matemaTvika (Yactb 2): yueb. mocobue.
Tomck, TYCYP, 2007. — 152 c. MeTtoguueckue yKa3aHHs /s TpakKTHUeCKUx pabot ctp. 5-50, 56-100,
106-148; Metoguueckre yKasaHWs [JIsi CaMOCTOsATeNbHOM pabotel crp. 51-55, 101-105, 149-152
[DnekTpoHHBIM pecypc]. - http://www.kcup.tusur.ru/index.php?
module=mod_methodic&command=view&id=100

4. Cucrema uHXeHepHbIX pacueToB MATLAB. - www.matlab.com [OnekTpoHHbIii pecypc]. -
https://www.mathworks.com

12.3.2 YyeOHo-MeTOAMYeCKHE I0CO0US /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/|0POBbSA
YuebHO-MeTOANYeCKe MaTepHabl [jisi CAaMOCTOSTebHOW M ayUTOPHOM paboThl 00yUarom[uXcst
W3 YuC/a WUHBaIW/JOB IPefOCTaB/IsOTC B (hopMax, aflanTUPOBAHHBIX K OFPaHUYEHUSIM UX 3/l0POBbS U
BOCTIpUSITUS MHGOPMaLIMK.
JisA 1M1 ¢ HapylleHUsIMHM 3peHuUs:
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- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TMleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ALy ¢ HApyIIeHUsIMM C/TyXa:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TevatHoi (opme.

Jl1s1 ALy ¢ HApYIIeHUsIMH OTIOPHO-ABUIaTe/IbHOTrO anmnapara:
— B (hopMe 371eKTPOHHOTO [JOKYMEHTa;

- B TeuaTHoi (opme.

12.4. bBa3bl JaHHBIX, TH)OPMAIMOHHO-CMIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
NMporpaMMHoe odecrneyeHue

1. Bukunegus. - https://ru.wikipedia.org/

2. ALGLIB. - http://alglib.sources.ru/

13. Marepua/ibHO-TeXHHYECKOe o0ecreuyeHre JUCIHIUTHHBI
13.1. O01ue TpedoOBaHKMA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. Marepua/ibHO-TEXHUYECKOe 00ecrieueHue /IS JIeKIIMOHHbBIX 3aHATHI
[ns peanu3auyu TMporpaMMbl  yueOHOW AWUCIMIUIMHBI TpeOyeTcss ayuTopHsi, OCHaIlleHHast
MYBTAMEAVIUHBIM TIPOEKTOPOM; ZIJIsl peasii3aliiy NpaKTHUUeCKUX paboT — KOMIIbIOTepHasi 1abopaTopusl.

13.1.2. MaTepua/ibHO-TEXHHYeCKOe o0ecreueHue /il MPaKTHYeCKUX 3aHATHI

[nsi  mpoBefieHWs ~ TPAaKTMUECKMX  3aHATHN  MCHOMb3yeTcss  yueOHO-MCC/eoBaTenbCKast
BBIUKMC/IUTE/IbHAsE Jlaboparopusi, pacriosiokeHHast 1o azpecy 634034, Tomckas obmacts, . ToMck,
BepummanHa ynuia, 4. 74, 3 atax, ayg. 329. CocrtaB obopyznoBanus: YueOHasi MeOesnb; KoMmribroTepsr
kacca He Hwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB c 1IMpOKOIOI0CHBIM JOCTYTIOM
B Internet, ¢ Monuropamu Thna Samsung 18.5" S19C200N- 11 wT.; Vcronb3yeTcs /WLIEH3UOHHOE
nporpaMMHOe obecrieueHue, TIakeThl Bepcueii 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. MaTepua/ibHO-TEXHHYeCKOe o0ecrieueHue /Jijisi CaMoCTOsITe/IbHOH PadoThI
[nsi camocTosTeNlbHOM paboThl HCTONb3yeTcss yuyeOHasi ayauTOpusi (KOMITbIOTEPHBIM Kiacc),
pacriosiokeHHass 1o afpecy 634034, r. Tomck, yn. Bepumnuna, 74, 3 stax, ayn. 321. Cocras
obopyznoBanusi: yuebHass Mmebenb; KOMITbIOTephI Kiaacca He Hke [IDBM INTEL Celeron D336 2.8I'T1j. -
10 mT.; xomrbioTepsl mogkaroueHbl K ceth MHTEPHET u obecrnieunBarOT AOCTYIT B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. MarepuanbHO-TeXHHYeCKoe ofecrnedeHue JUCHMITIMHBI /IS JIUI| C OrPaHUYeHHbIMH
BO3MO)XXHOCTSAIMM 3/J0POBbSI

OcBoeHue JUCHUTUIMHBI uijaMu ¢ OB3 ocCyliecTB/sieTCsl C UCIOb30BaHUEM CpeJCTB 00ydeHust
0011[ero U CrielMasbHOTO Ha3HAYeHHUSI.

[lpu oOyyeHUM CTyIE€HTOB C HapyLIeHUsIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHUe
3BYKOYCW/IMBAIOLLle anmnaparypbl, MYJbTUMEIUNHBIX CPEACTB W [JPYIMX TeXHUUEeCKHUX CpeZCTB
nipreMa/miepesiaul yueOHoN MH(pOpMaIMK B AOCTYIHBIX (opMax Ajisi CTYAEeHTOB C HapyIIeHUs MU CJTyxa,
MOOW/ILHOW CHCTeMBbI OOyYeHUs [y CTYAEHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOW
cucTeMbl. YueOHasi ayUTOpHs, B KOTOPOM 00yuaroTCsi CTy[eHThbl C HapylleHWeM cjiyxXa, ob6opyaoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJUOTEXHUKOW, BUAEOTEXHUKOW, 3JeKTPOHHOW [JOCKOW, MY/IbTUMEOUNHOMN
CUCTEMOH.

[Tlpu oOyueHMM CTY[€HTOB C HAPYWIEHHWAMH 3PeHHUSIMH TIPEeyCMOTPEHO WCII0/Ib30BaHUE B
JIeKIIMOHHBIX U yueOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/lareHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlalijia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTMUnTesiel /11 yia/IeHHOTO TPOCMOTpa.

[Tpu 0OyyeHHH CTYJEHTOB C HapyILIeHUSIMH ONOPHO-/BUraTe/IbHOrO amnmapara HCIo/Ib3yHTCS
aZlbTepHAaTHUBHBIE YCTPOMCTBa BBOJa MH(MOpMAI[MU U ApyryMe TeXHUUYecKrWe CpeJCTBa MpreMa/riepejaun
yueOHOM MH(bOpPMAaLIMK B JOCTYIHBIX (opMax AJisi CTYAeHTOB C HapyLIeHUSMUA OTMOPHO-ABUraTeIbHOTO
arrapara, MOOU/IbHOM CUCTeMbI 00yUeHHs JJ1s1 TIOZield C MHBAIUJTHOCTBIO.
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14. ®oHj O1eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uu
@OHJ, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCMOJb3yeMble [Jis OLIeHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIyIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpH TpOBeJeHUN
TeKyIIlel, TIPOMe)KyTOUHOM aTTeCTal[|iy 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii iporpaMMe.

14.2 TpeooBaHus K (POH/Y OLIEHOUHBIX CPE/ICTB /J/IfA JIUI] C OTPAaHUYEHHBIMH BO3MO)KHOCTAMH

3/10POBbsI

[nst CTyIeHTOB C WHBaJMAHOCTBIO MPeAYCMOTPEHBI [OIMOJIHUTeIbHbIE OLIeHOUHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tab6/mia 14 — JlonoTHUTE/IbHBIE CPECTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHI0

Kareropuu ctymeHToB

Bubl 0TIO/HUTENBHBIX OLJeHOYHbIX
CpejCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUs

C HapylieHUIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTy,
KOHTDOJIbHBIE PaOOThI

[Tpeumyl1ieCTBEHHO TMCbMEHHast
TpoBepKa

C HapyluieHusIMHU
3peHus

CobeceioBaHe TI0 BOTIPOCaM K 3aueTy,
OTIPOC T10 TepMHUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosTe/IbHbIe pab0ThI, BOTIPOCHI K
3a4eTy

[TpenMy11ieCTBEHHO AUCTAHI[MOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecCTbl, NMCbMEHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IpermMyliieCTBEHHO IpOBepKa
MeTOoJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1ierocsi Ha MOMEHT TPOBEPKU

14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSIMH 3[{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPEe/ICTB, 8 UMEHHO:

B IeyaTHOU (hopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpUdTOM;
B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/JaHus! BCIYX;
Tipe/ioCTaB/IeHHe 3a/laHusl C UCIIOMb30BaHKEM CypZoIiepeBo/ia.

CTyneHTaM C WHBAJIMJHOCTBIO YBe/IMUMBAETCs BpeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCHL. [/1s1 TakKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMIIBIOTEDE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
TnpeJicTaB/ieHre OTBETOB YCTHO.

I[Tpouenypa OrjeHMBAHUS pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB T0 [JUCLIMTUIMHE TpelyCMaTphBaeT
npefjoCcTaB/ieHre uHGopMaluu B popMax, aZlalTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:

ﬂflﬂ JINIY C HAPYII€HUAMMH 3PEHUA:

B (hopMe 3TeKTPOHHOTO [JOKYMEHTa;
B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

Jins MIy ¢ HapyImIeHUsIMM cJTyXa:

B (hopMe 3/IEKTPOHHOTO /JOKYMEHTa;
B TeuatHo (opme.

Jinisi Iu1 ¢ HapyLIeHUsIMYM ONOPHO-ABUraTe/IbHOI0 anmnapara:
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- B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;

- B TeuatHoi (opme.

[Tpu HeoOXOAUMOCTH AJisi 0OYUAKOIIMXCS C UHBAIMAHOCTBIO MPOLeypa OLeHWBaHUSI Pe3y/IbTaToB
00y4eHUsT MOXKET TTPOBOJJUTHCS B HECKOJILKO 3TArloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
Beluuc/iure1bHasA MaTeMaTHKa

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBnenue mo/irotoBku (crieliasibHOCTh): 15.03.04 ABTOMAaTH3aLUA TEXHOIOTHYECKHX MPOLIECCoB
Y NMPOU3BO/ICTB

HanpasneHHocTs (11po¢uib): ABTOMaTH3aUs TEXHO/I0THUeCKHUX MPOLeCcCOB U MPOU3BO/CTB

dopma 0OyueHUs: OUHAsA

PakynbreT: PBC, PaKky/1bTeT BEIYMC/IUTE/IBHBIX CUCTEM

Kadenpa: KCYII, Kajdeapa KoMnbOTePHBIX CUCTEM B yIIPaB/IeHUH M NPOEKTHPOBAHUU

Kypc: 2

Cemecrtp: 4

YuebOHbI# M1aH Habopa 2012 rozga

Pa3paboTumku:
— poueHT Kad. KCYII Ileepman @. U.

OK3aMeH: 4 ceMeCTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[TK-19 CTIOCOOHOCTBIO YYaCTBOBATh B paboTax 110 L o/mkeH 3HaTh TIPUHLIUIIBI TIPOBEeHUs
MO/Ie/IMPOBAHUIO NIPOLYKLIUH, BBIYMC/IUTE/IBHOIO SKCIIePUMEHTa,
TeXHOJIOTUYeCKUX TPOLeCCOB, POU3BO/CTB, XapaKTepUCTUKHU BbIYUC/IMTE/IbHBIX 3a/a4,
CpefCTB U CUCTeM aBTOMAaTH3allii, KOHTPO/s, |WCTOYHUKM MOrPELIHOCTeN BhIUUCIeHUH,
[IMarHOCTUKH, UCTIbITAHUM U yIPaB/IeHUs OCHOBHbIe MeTO/Ibl ¥ a/ITOPUTMBI pelleHHs
TMpOoL[eCCaMu, KU3HEeHHbIM LIUKJIOM TIPOAYKLIUM | CTAaHAAPTHBIX BBIYMC/IMTE/IbHBIX 3a/1ay;;
Y ee KayeCTBOM C UCII0/Ib30BaHUEM HomkeH ymeThb BBIOMpaTh U pa3pabaTbiBaTh
COBPEMeHHbBIX CPe/ICTB aBTOMAaTU3MPOBAHHOIO | UMC/IeHHbIe a/IfOPUTMBI pelleHus
MIPOEKTUPOBAHHUS, 10 pa3paboTke BBIUMCJ/IUTE/TbHBIX 3a/]au; pa3pabaTbiBaTh
a/ITOPUTMUYECKOI'0 Y IIPOrPaMMHOI0 TPOrpaMMBl [IJIs peLlieHUs] TaKuX 3ajad;;
obecrieueHusi CPeZICTB M CUCTEM aBTOMaTu3alu | [lo/okeH B/a/ieTh HaBbIKAMU PelleHust
Y yIpaBJIeHUs MpoLjeccamu BBIUYMCJIUTE/IBHBIX 3a7lau C [TIOMOLLbIO
[TK-20 CTI0COOHOCTBIO TIPOBOAUTD KCITEPUMEHTHI T10 COBPEMEHHBIX MATEMATHIECKUX T1AKETOB.,
3a/laHHBIM METOJHKaM C 00paboTKOM U
aHa/IM30M UX pe3yJibTaTOB, COCTaBJISATh
OMNMCAHUS BBITIOJIHEHHBIX UCC/IeJOBaHUMN U
TIO/IrOTaB/IMBaTh JJaHHbIe il pa3paboTKu
HayYHbIX 0030POB U MyOMMKami

OO1e XapakTepUCTHKH TOKa3aresell U KPUTEepUeB

TIpUBe/IeHBI B Ta0/HIe 2.
Tabsuria 2 — O611Me XapaKTePUCTUKH TOKa3aTe/iel U KpUTEepHEeB OLIEHUBAHUST KOMIIETEHIIHI T10 Taram

Ilokazarenu u
KpUTepUHr

3HaThb

Ymets

OLl€HMBaHUA KOMHQTEHLII/II\/JI Ha BCeX 3TdIldaX

Bnagets

OTMMYHO (BBICOKMM
YPOBEHD)

Ob6nazmaet dhakTHue CKUMHU
Y TEOPETHUECKUMHU
3HAHUSIMM B TIpe/ieiax

O6nagaeT Auana3’0HOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX /IS Pa3BUTHS

r3yuaemoii 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TIOHMMAaHHeM T'DaHML] abcTparvpoBaHust
MIPUMEHHUMOCTH nipobsiem

KonTponupyet paborty,
TIPOBOZUT OLIEHKY,
COBepIIEeHCTBYeT JeNCTBUS

Xoportio (6a30BbIit

3HaeT ¢aKThbl, TPUHLIUIIBI,

Ob6nagaeT Arana3’0HOM

BepeT 0TBeTCTBEHHOCTH 3a

yPOBEHb) TIpOLIeCChl, obIIMe MPaKTUUeCKUX YMEHUH, | 3aBeplleHue 3aJa4 B
TIOHSITHS B TIpeiesiax TpeOyeMbIX /ISl peLleHNsT | KCCIIeI0BaHUH,
n3yuyaemol obsactu oTpe/ie/IeHHbBIX TTPO0O/IEM B | IPUCITOCA0IMBAET CBOE

00/1aCcTH HUCC/Ie[0BaHUS TIOBe/IEHHE K
o0cCTosITeNTHCTBAM B
pellieHUH pobiem

YnosnetBopuTenbH | ObnazaeT 6a30BbIMU O6/1a/jaeT OCHOBHBIMU PaboTaeT ripy npsiMom

0 (TIoporoBbIi 00IIMMU 3HAHUSIMU yYMeHUSIMH, TpeOyeMbIMU | HaOJTIOIeHUH

YPOBEHb) /151 BBITIO/THEHUST TTPOCTBIX

3ajay
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IIK-19:

2 Peanu3anusi KOMIIeTeHI[UH
2.1 Komnerenuus I1K-19

CITOCOOHOCTBIO  Y4aCTBOBATh

B paborax 110

MO e/ IMPOBAHHIO

MPOZYKLUH,

TeXHOJIOTUUeCKHX MPOL|eCCOB, IPOU3BOACTB, CPe/CTB U CUCTeM aBTOMaTH3aliii, KOHTPOJIS, MarHOCTHKHY,
VCTIBITAHMM W yTpaBlieHWs TMpoLieccamMM, >KU3HEHHbIM LMK/IOM TIPOAYKLMHM W ee KaueCTBOM C
WCTIO/Ib30BaHUEM COBPEMEHHBIX Cpe/CTB aBTOMAaTH3WPOBAHHOTO I[IPOEKTHPOBAHMS, IO pa3paboTke
aJTOPUTMUUECKOT0 U TporpaMMHOro obecrieueHHsi CpeACTB U CUCTeM aBTOMAaTH3allud U YIIpaBJieHUs

TpOLIeCCaMH.

st bopMUpOBaHKS KOMIIETEHIIMH HEOOXOANMO OCYILECTBUTD Psifi ITAMOB. DTaribl HOpMHUPOBaHHMs
KOMIIETEHLIUM, TPUMEHseMble /I8 STOr0 BHUIbl 3aHATUHA W UCHOJb3yeMble CPEeCTBA OLI€HUBAHUS
Tipe/iCTaB/eHbI B Tabsuiie 3.
OPMUPOBaHUs KOMIIETEHLIMH U UCIIO/Ib3YEMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmwia 3 — Tansl

BBIUMCJ/IEHUH, OCHOBHbIE
METOZbI U aJITOPUTMBbI
pelleHNs CTaHJapTHBIX
BBIYMC/IUTE/IbHBIX 3a/]au;

NIpOrpaMMBbl [/l peLleHUs]
TaKWX 3a7ay;

Cocras 3HaTb YMmeTb Bnagets
CopepykaHue [MpuHIWMILI TpOBefieHUst | BeiOupats u HaBbikamu peltieHust
3TaroB BBIYMC/IUTE/ILHOTO pa3pabarkiBaTh BBIUYMC/IUTEJILHBIX 3a/au C

3KCIIepHUMEeHTa, YMCJ/IeHHbIE a/lTOPUTMBI TIOMOILIBIO COBPEMEHHBIX
XapaKTepUCTUKU pelleHus MareMaTU4eCKHX [1aKeToB.
BBIYMC/IUTE/IbHBIX 38/ja4, | BBIYMC/IMTE/IbHBIX 3a/ay;

HCTOUHUKY MOTpelHocTel | pa3pabaTbiBaTh

Bunp! 3aHaTHI

* [IpakTrhueckue
3aHSATUS;

¢ Jlekuuy;

* CamocrodTenbHas
pabora;

* TIpakTHUueckue
3aHSATUS;

* Jlexuuwy;

* (CamocrosiTesibHas
paborta;

e (CamocTosTe/bHasa
pabora;

HWcnonb3yemble * KontposnbHasi pabora; | * KoHTposbHast pabora; | * DK3aMmeH;
CpeAcTBa * Omnpoc Ha 3aHATUAX; * Omnpoc Ha 3aHATUSAX;
OLleHMBaHUs * CobecenoBaHue; * CobecenoBaHue;
* DK3aMeH; * DK3aMeH;

dopMynMpoBKa TMoKa3aTesell U KpUTepHeB OLleHHMBaHUS [JaHHOM KOMITeTeHLIMM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTesiu ¥ KpUTEPUM OL[eHMBAHMsI KOMIIETeHL[MH Ha 3Tarnax

CocraB 3HaThb YmeTb Bnangets
OT1nmnyHo * Bce 3/1eMeHTbI U * HCIMO0JIb30BaTh BCe * HaBbIKaMH

(BBICOKMI YPOBEHb)

MOJ/I0’KeHH TeOPpUHU
BBIUMC/IUTE/TbHOMN
MATeMATUKUH;

TI0JI0YKEHMSI pa3ziesioB
YKC/IEHHBIX METO/[OB MpHU
pelleHr  3a/ad.
OTIepUpOBaTh BCEMU
TIOHATUSAMHU U
YTBEP)KAEHUSIMU Kypca
BBIUMC/TUTE/TbHON
MaTeMaTHKU;;

NIpUMeHeHHsI OCHOBHBIX
T10JI0’KEHUU Teopuur
HaBblKaMH KOPPEKTHOI'O
VICII0/Ib30BaHUS
TePMHUHOJIOTMU Kypca
BBIUMC/IUTE/ILHOU
MareMaTyvKu;;

Xopotiio (6a30BbIit
YPOBEHb)

* BOIBIIMHCTBO
3JIeMeHTOB U TI0JI0KeHHH
TeOPUM BBIUMCTUTETHHOU
MaTeMaTHKU;

* HCII0/Tb30BaTh
OCHOBHBIE T10JI0)KEeHHs
pa3[esioB UMC/IeHHbBIX
METO/IOB TIPU pellieHUH
3ajiay. OTIepUpOBaTh

* HaBLIKAMH
KOPPEeKTHOTO
KCII0/Ib30BaHUS
TePMUHOJIOTUU Kypca
BBLIUMC/IUTE/THEHON
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OCHOBHBIMU MOHATHUSAMU
Y YTBEPXK/[eHUSIMU Kypca
BBIUMC/TUTE/TbHON
MaTeMaTHKU;;

MaTeMaTHKU;;

YnoBneTBOpUTETbH
0 (1oporoBbIv
YPOBEHb)

* (OCHOBHbBIE 3/1eMEHThI
Y TI0JIOKEHUSI TEOPUM
BBIUMC/IUTE/TbHOMN
MaTeMaTHKHU;

* HCII0/Ib30BaTh
OCHOBHBIE IT0JIO’KeHUS
paszesioB YMC/IeHHbIX
METOZIOB IIPU pellleHrn

3a/1au.;

* HaBLIKAMH
KOPPEKTHOT0
KCII0/Ib30BaHUS
TePMUHOJIOTUU Kypca
BBLIUMC/TUTE/THEHON
MaTeMaTHKU;;

2.2 Komnerennua ITK-20

[TK-20: criocoOHOCTBIO TIPOBOJUTEL SKCIIEPUMEHTHI T10 3a/laHHbIM MeTOAWKaM C 00paboTKoi |
aHa/M30M MX pe3y/lbTaTOB, COCTaB/SATh OIMUCAHUSl BBINOJIHEHHBIX MCC/eN0BaHUN U TMOJrOTaB/IMBaTh
JaHHBIe JJ1 pa3pab0TKU HayYHbIX 0030pOB U MyO/IMKALIUH.

st bopMUpoOBaHUsT KOMITeTEHLIMK HeOOX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMITeTEHL|UM, TpUMeHsieMble /Ui 3TOr0 BHUJbl 3aHATUM U HCIIOJb3yeMble CpeACTBa OLeHWUBAHMS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabmumia 5 — Otanbl GopMUPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPeJiCTBA OLleHUBAHUS

MeTO/Ibl pelleHNsl CUCTEM
JTMHEeMHBIX
anrebpanyecKux
ypaBHEHUH; -MeTO/bl
peleHus: HeJTMHeMHBIX
ypaBHEHUH U CUCTEM
HeJIMHeWHbIX ypaBHeHWH;
-MeTO/ibl IPUOTKEHUST
(byHKIMI U UX
TPOM3BOJHBIX, YUC/IEHHOE
IuddepeHLIIpoBaHue U
VHTEeTrpupoBaHue
GbyHKIM;

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve -TEOPUI0 OCHOBHBIX - UCTI0/Tb30BaTh OCHOBHbIE | -HAaBBIKAMU B [IOCTAHOBKE
3TaroB paszesioB TIOHSTUS U METO/bl 3a/jau BbIUMC/IUTE/TbHOU

BBIYMC/IUTE/IbHOU BBIUMC/IUTE/ILHON MaTeMaTUKH; -HaBbIKAMU B
MaTeMaTUKH; -UMC/IeHHbIe | MaTeMaTHUKU; peanu3aLyy 3ajau

-MPaKTHUECKH PellaTh
TUIMTAYHBIE 337Ul
BBIYHMC/IUTETEHON
MaTeMaTHKH, TpeOyroIye
BBITTO/IHEHHS He0O0/IbIIIOro
00beMa BLIUMC/IeHUI;
-peliaTh JOCTaTOUuHO
C/IO’KHBIE B
BBIUMC/IUTE/ILHOM
OTHOIIIEHUH 3a/]auH,
Tpelytorye
MIPOrpaMMHPOBaHUS UX
YKMCIeHHOW peanu3alyu
Ha OBM.

BBIYMC/IUTE/TEHOU
MaTeMaTUKH; ~-HaBbIKaMHU
OIKCaHUA
KOHEUHOPa3HOCTHBIX CXeM
JIJIs pellieHust 3a/jau
BBIUMCIHUTE/TbHOMN
MaTeMaTHKH.

Buapl 3aHaTHM

* [IlpakTnueckue
3aHSATUS;

* Jlekuuuy;

* CamocTrodTesbHas
paborta;

 IlpakTuueckue
3aHSTHUS;

* Jlekumuu;

* (CamocrosiTe/ibHast
pabora;

* CamocTosTenbHas
paborta;

Wcnons3yemble
CpeJCTBa
OLIeHUBaHUs

* KoHtposnbHas paboTa;
* Oripoc Ha 3aHATHSX;
* CobecemoBaHue;

e OK3aMe€H;

* KonrposnbHast pabora;
* Omnpoc Ha 3aHATHUSAX;
CobecenoBanue;
JK3aMe€H;

* OK3aMe€H;

dopMy/nMpOBKa I0OKasaTe/ieil U KpuTepueB

Tabmumie 6.

Tabmuiia 6 — IToka3aTe/id M KpUTEPHM OL[eHMBAHMSI KOMIIETeHI[MH Ha JTarnax

OLleHVMBaHUsl JAHHOW KOMIIeTeHLIUd TIpUBe[jeHa B

CocrTas

3HaThb

Ymets

Bnagets
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OmmuHo
(BBICOKMI YPOBEHb)

* Bce 3memMeHThbI U
TI0JIO’KEeHUSI TEOPUM
BBIYMC/IUTE/TEHOU
MaTeMaTHKU;

* KCIOJIb30BaTh BCE
TI0JIOYKEHHMSI pa3ziesioB
YKC/IEHHBIX METO/[OB MPHU
pelleHr  3a/1ad.
OTIepUpPOBaTh BCEMU
TTOHATUAMU U
YTBEP)KAEHUSIMU Kypca
BBIUMC/TUTE/TbHON
MaTeMaTHKU;;

* HaBbIKAMM
NpYMeHeHHs OCHOBHBIX
T10JI0’KEHUU Teopur
HaBblKaM{ KOPPEKTHOT'O
WCITI0/Tb30BaHUS
TePMHUHOJIOTHU Kypca
BBIUHMC/IUTE/IBHOU
MareMaTHvKU;;

Xopotiio (6a30BbIii

e BoabmIMHCTBO

¢ MHCII0/Ib30BATh

¢ HaBBbIKaMH

3a/1a4.;

ypOBEHb) 3JIEMEHTOB U MO/JI0)KeHUH | OCHOBHLIE ITOJIOKeHUS KOPPEKTHOr0
TeOPUM BBIUMC/IUTEILHOW | pa3/ie/ioB YMC/IEHHbBIX MCII0/Ib30BaHUA
MaTreMaTHKU, MEeTO/IOB IIpU pelleHun TePMUHOJIOTUU Kypca
3a4a4. OIIepupoBarTh BBLIUUC/IUTE/ILHON
OCHOBHBIMU TTOHATUAMH MaTeMaTHuKUu;;
U yTBepXKJeHUSAMHU Kypca
BBIYMC/TUTE/TEHON
MaTreMaTHuKU;;
YI0BNIeTBOPUTE/IBH | ¢ (OCHOBHBIE 3/IEMEHThI * MHCIIO/Ib30BaTh * HaBBLIKAMH
0 (TIOpOroBEIi U T10JIOXKEHUS TEOPUU OCHOBHbIE TT0/I0)KEeHUS IIpUMEeHEeHUs] OCHOBHbBIX
YPOBEeHb) BBIYMC/IUTE/TEHOU pa3zeyoB UUC/IeHHbBIX TIOJIOXKEHUM TeOpuH;;
MareMaTHKU; MEeTO/|OB IIpU pelleHun

AedaTesIbHOCTH,

XapaKTepU3yIoLUX 3Tarbl

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/idHUA
,Z[]'IFI peann3alidi BbIIIeIrIepeyrCc/JIeHHbIX 3ad4 O6y‘~leHI/I$I HCIIO/JIb3YIOTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHUA WJIHW WHbIE MdTepHaJlbl, HEO6XO,I[I/IM]:I€ AJI1 OLI€HKU 3HaHHﬁ, YMEHHﬁ, HABBIKOB U (I/I]II/I) OITbITA

06pa30BaTEJIbH0ﬁ MporpamMmmel, B CjieAyrouiemM CcOoCTaBe.

3.1 Bonipockl Ha cobecejoBaHue
— 1. [lepeunciute 4 rpynnbl MareMaTUUeCKUX METO/0B, KOTOPble MOTYT WCIO/Ib30BaThbCs /IS

(bopMHUpoOBaHUsT KOMITETEHIIMM B TIpoliecce OCBOEHHs
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BbIurC/eHn. CpaBHUTb BO3MOXKHOCTU K/IaCCUUeCKOW MaTeMaTUKH W UMCIeHHBIX MEeTO/IOB TP pellleHur
3agau. [lpuBectn mipumepnl. 2. [loHATHe TPUOMKEHHOTO uMca. AOCOMOTHasE W OTHOCHUTebHast
norpetHoCcT. [IpesenbHble abCOMOTHAsE W OTHOCWUTENbHAs TOTPeIHOCTH. 3. 3afaua JIMHEeMHOW
vHTeprno/isiuyyd.  HaxoxgeHue — KO3(PPUIMEHTOB  WHTeprioivpyomiert  QyHkuuu.  JIuHeiiHas
TIOJIMHOMHAbHAsE MHTeprosisus. 4.MeTofibl pellieHrsi CUCTeM JIMHeNHbIX ypaBHeHUii: MeTof, Kpamepa,
metof l"aycca...

3.2 TeMbl 0OIPOCOB HA 3aHATUAX

— 3HAKOMCTBO C YHMBEpCAJbHOM CUCTEMOW /i1 UH)XeHEepPHbIX U MaTeMaTH4yeCKUX BbIUMC/IEeHUN
MATLAB. Pa3paborka mporpamm B MATLAB. — TIlpexacraBieHue U OKpyrieHWe uyucen B DOBM.
Onepatyu ¢ uuciamu B OBM. Ucrounnku 20 BO3HMKHOBeHHs OmMOOK. — VcciemoBaHue MeTo/i0B
pemienusi CJIAY. Metoa INaycca. Uucio obycioBneHHOCTH TiorpeiiHOCTH peitieHuss CJIAY — JIuHelHas
TO0JIMHOMHA/bHasi UHTepHosius pyHKUyi. [TorpeirHocTs UHTepHoAsILUd. CXOAUMOCTb UHTEPIOJISLUUN —
CpenHeKBa/ipaTUUYHas amnmpoKCUMarvs (yHKIMM (MeToi HauMeHBbIIWX KBajpartoB). [IpubmmkeHue
9KCIIePUMEHTA/IbHBIX JaHHbIX. — MeTog npoctou urepauuu ajs pemenus CHY. Metog HeroToHa gjis
pemienusi CHY. — Anmpokcumaiiysi pOU3BOAHBIX KOHEUHbIMU pa3HoCTsIMU. KBazapaTypHble (hopmysibi
MPSIMOYTOJIBHUKOB U TpareLyu AJ1s1 HaXOXKJeHUs1 onpe/ie/leHHbIX MHTerpaaoB. Metos CuMIiCOHa.

3.3 Jk3aMeHallMOHHBIE BOIPOCHI
— 3agaua JsiMHeMHOW wuHTepriossiuM. HaxoxkzaeHue Ko3(h@UIIMEHTOB HMHTEPIOIUPYIOLe
dbyskium. JIuHelHas TO/MMHOMUAJIbHAS MHTepIo/sLus. VIHTepHo/sUOHHBIM MHoOrouseH JlarpaHka.
Metopg, nipoctoii utepauuu Ajist peterusi CJIAY. MeTopl peliieHUs1 CUCTeM JIMHEHWHBIX YpaBHEeHUN: MeTO/
laycca. Pemmenue CJIAY wmetogom [aycca ¢ BbIOOpDOM TI7IaBHOTO 3/ieMeHTa. BblunciieHWe 3HaueHWM
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nonMHOMa 1o cxeme ['opHepa. BorunciieHre oOpaTHeIX MaTpul] MeTozZioM I'aycca IlepeunicinTh 4 rpymimbi
MaTeMaTH4eCKUX MeTO/|0B, KOTOpble MOTYT UCII0/Ib30BaThCs /il BblUMC/IeHU. CpaBHUTb BO3MO)KHOCTH
K/IJACCUYeCKOM MaTeMaTWKU U UYMCJIEHHBIX MeTOZOB IpU pelleHnH 3ajad. [IpuBectu npumepsl. I[loHsaTHe
npUO/TIKeHHOTO urca. AOCOMIOTHAsE U OTHOCUTeNbHasi MorpelrHocTH. IlpenenbHble abcomoTHas U
OTHOCHTe/IbHas TIOrpetHOCTU. OLieHKa TOUHOCTU UHTEePIOJSALMUA (YHKLMU TOJIMHOMOM TPU 33/laHHOM U
OITHMMasbHOM pacrpe/ie/IeHUH y3/10B. MeTo/ bl pellleHusl CHCTeM JIMHEeWHBbIX ypaBHeHWI: MeTog, Kpamepa,
Metop ["aycca... [Ipencrasnenue uucia B O9BM. Hopmanusanums uvces. /lnanasoH npefcraBieHus Yucesn
Y uyucia ¢ ruiaBaroled 3anaroil B OBM. [loHsiTe CXOAMMOCTH anroputMa (YMC/IEHHOTO MeToza).
[TpuBectn mnpumepsl. Meton 3elifens VICTOYHMKM IOTpeIIHOCTeN UWCIeHHBIX MeTOfoB YucieHHoe
yuHTerpupoBaHue. KBazjpaTypHble (opMy/bl NPSIMOYTOJIbHMKOB U Tpaneluii MeTop [eneHust OTpe3Ka
rornosjiaM (MeToZ, JUXOTOMHU) [/ PellleHUs] HeJIMHeWHbIX ypaBHeHWHd Meton HberoTOoHa (KacarenbHbIX)
KoHneuHOo-pa3HOCTHBIe arrpoKCcUMaLy ITPOU3BOJHbBIX

3.4 TeMbI KOHTPO/IbHBIX PadoT
— 1. Haiiti nipesienibHbIe aOCOTFOTHYIO M OTHOCUTE/IBHYIO TIOTPEIIHOCTH TPUOIKeHHOTO Yrc/ia
a, eC/IM OHO UMeeT TO/IbKO BepHbIe 3HaKU B y3KOM cMbIc/e: a=0.7538.
— 2. OnpepenUThb, Kakoe U3 U3MepeHUH BbINoyiHeHO TouHee — 80 KM ¢ otmmbkoi 20 M umm 8 cm ¢
omr6OKoi 2 MM (CpPaBHUTH OTHOCHTE/TBHBIE TTOTPEITHOCTH N3MepeHHH).
— 3. IIpu usmepenuu paguyca R kpyra c Tounoctsto g0 0,5 cMm nonyuunock unciio 12 cm. Haittu
npe/ie/ibHble aOCOMOTHYI0 ¥ OTHOCHUTEJIBHYIO TIOTPEITHOCTHY TIPH BBIUMC/IEHHH TI/IOIa/Id KPyTa.

4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellleHus: 3aJjau 00y4yeHHsl UCTIONB3YIOTCS CIeAyIoIiue
MaTepuarlbl:
— MeTOAUYeCcKHe Marepuasbl, OrMpefessolie TMpoLeJypbl OLIeHMBaHUSl 3HaHWM, YMEHUH,
HaBbIKOB U (WIM) OMbITa [AeSITebHOCTH, XapaKTepU3YIOL[UX 3Tarbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corsacHo 11. 12 paboueii TporpaMMbl.

4.1. OcHoBHas UTeparypa
1. Munens A.A. BeuuciuTenbHble MeTozbl. YuebHoe mocobue. — Tomck: B-Crektp, 2010. —
264 c. (Hanuuuve B 6ubmoteke TYCYP - 50 3k3.)

4.2. lonoHMTe/IbHAA IMTepaTypa
1. B.M. Bepxx0Ouiikuii OCHOBBI UHC/IEHHBIX MeTozioB. — M.: BIII. 2005.— 840 c. (Haiuuue B
oubmioreke TYCYP - 70 3k3.)
2. JL.W. Typuak. OCHOBBI UHC/IEHHBIX METO/IOB: YueOHOe Tiocobue st BY30B. — M.: ®dusmMatiur,
2005. — 300 c. (Hammume B 6ubmoreke TYCYP - 32 3K3.)

4.3. Obs3aTe/IbHBIE YUeOHO-MeTOoJuYeCKHe Moco0us

1. M.B. YepkamwuH, JI.W. babak. BeruncinrensHass Maremarrika: MeToardecKre yKasaHUs JJIst
CTyZleHTOB criepuanbHoCcTA 230104 - "CucreMbl aBTOMaTU3MPOBAHHOIO IpOeKTUpOBaHUA". ToMCK,
TYCYP TML] 1O, 2007. (Hamuuue B 6ubmmoreke TYCYP - 35 3k3.)

2. JL.W. babak. BeruncimrensHble MeTobl. YacTh 1. YueOHoe nmocobue. Tomck, TYCYP, 2007. —
132 c. MeTtoguueckre ykasaHusl AJisi TIpakThdeckux pabor ctp. 3-15, 21-55, 61-130; Metoguueckue
yKaszaHUs [ijisi CaMOCTosiTe/ibHOM paboTsl cTp. 16-20, 56-60, 131-132 (Hanuuue B 6ubmoreke TYCYP -
29 3K3.)

3. M.B. UYepkamun, JI.W. babak BeruvciurensHasi MaTeMmatdka (dactb 2): yde6. mocobue.
Tomck, TYCYP, 2007. — 152 c. Metoauueckue yKa3aHus /sl paKTH4YecKux pabor crp. 5-50, 56-100,
106-148; Metoauueckre yKasaHWs [Jisi CaMOCTosTellbHOM paboTel crp. 51-55, 101-105, 149-152
[DneKTpOHHBI pecypc]. - http://www.kcup.tusur.ru/index.php?
module=mod_methodic&command=view&id=100

4. Cucrema MHXeHepHbIX pacuetoB MATLAB. - www.matlab.com [OnekTpoHHsbIi1 pecypc]. -
https://www.mathworks.com

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U NMOUCKOBbIE€ CUCTEMBI
1. Bukunenusi. - https://ru.wikipedia.org/
2. ALGLIB. - http://alglib.sources.ru/
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