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Ne Bugpl yueOHOM fieTeTbHOCTH 8 cemecTp Bcero EvHunb
1 Jlekumu 28 28 4acoB
2 [IpakTrueckue 3aHATHSA 28 28 4yacoB
3 Bcero ayauTOpHBIX 3aHATUI 56 56 4yacoB
4 W3 HUX B MHTepaKTUBHOU (popme 16 16 YyacoB
5 CamocTosiTesibHast paboTa 16 16 yacoB
6 Bcero (6e3 3k3ameHa) 72 72 4acoB
7 OG6111ast TPYZI0EMKOCTh 72 72 YyacoB
2.0 2.0 3.E

3auet: 8 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokosn Ne 2 or « 21 » 2 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(crtetmaneHOCcTH)  10.05.03  UMHbopmarmoHHass  0e30MacHOCTh  aBTOMAaTHU3WPOBAHHBIX  CHUCTEM,
ytBepxkaeHHoro 2016-12-01 ropma, paccMoTpeHa U yTBep)KJeHa Ha 3acefaHud Kadeapbl «___ »
20__ ropa, npoToko/ Ne

Pa3paboTumku:
accucteHT Kad. KUBOBC Karaega E. C.

3aBeayromumii obecreunBarolei Kad.
KNBSBC [MMenymanos A. A.

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

Hekan @b HaBbigosa E. M.
3aBenyroluii BeIMycKaroiieit kag.

KNB3BC [lenymanoB A. A.
OKCIePThI:

noueHT kKad. KUB3BC Komnes A. A.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
V3yueHrie MPUHLMIIOB CHMHTE3a ONTHUMAa/JbHBIX M aJalTUBHBIX CUCTEM yIMpaB/ieHUs Ha OCHOBe
1M POBOI BEIUMC/IUTETbHON TEXHUKU

1.2. 3agauM JUCIHUILIMHBI
— O3HaKOMUTh CTY[EHTOB C MOHATUSMH, METOJaMU U CPeICTBaMU HAXOXXAEHUS] ONTUMAJIbHOTO
pelLueHus 3a1a4y
— OS3HaKOMUTH CTYIEHTOB C TMOHATUAMH, METOAAMH W CpeJCTBaMH, He0OXOAWMBIMHU [IJist
TOCTPOEHUS SKCTPEeMaJIbHBIX U alalITUBHBIX CUCTEM YIIpaB/ieHUs] TEXHOJIOrMYeCKMMU MpoLieccaMu
— HayuuTts cTpouTh NpOrpamMmbl ONTUMHU3ALIMM 3a[JaHHOTO KPUTEpPHS KaueCTBa

2. MecTo pucomiuingel B cTpyKrype OITIOII
HOucturivHa «MeToab! ontumu3satyn» (b1.B.0O/].6) otHocuTcs K 670Ky 1 (BapuaTHUBHAas 4acTh).
[MpenuiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
criefiytole  AUCLUIUIMHBL:  Asirebpa, T'eomerpusi, Maremaruueckuii aHanu3, MojenvMpoBaHue
aBTOMaTU3UPOBaHHBIX UHPOPMALIMOHHBIX cUcTeM, [1naHrpoBaHre 3KcrieprMeHTa, CUCTEeMHBIN aHa/u3.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

[Tpouecc n3yueHus JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIeTeHLUi1:

— OIIK-2 crocoOHOCThIO KOPPEKTHO TMPUMEHSATh TIPU PeIleHrnH TpodeCcCHOHANIbHBIX 3aau
COOTBETCTBYIOIIIMMA MaTeMaTU4yeCKWi armapar aireOpbl, TeoMeTpuH, [JWCKPeTHOW MaTeMaTUKH,
MaTeMaTH4eCKOr0 aHaau3a, TeOpHMM BepOSTHOCTeM, MareMaTWYeCKOW CTaTUCTHUKHM, MaTeMaTruyecKou
JIOTUKH, TEOPUU alrOpUTMOB, TeOpUM MH(OPMALMM, B TOM UMC/e C UCIOIb30BAaHUEM BBIYMC/IUTEBHON
TeXHUKY;

B pe3synbraTte usyueHus JUCLIAIUIMHBI CTYEHT JO/DKeH:

— 3HATh METOZ0/IOTMYeCKHe OCHOBBI MaTeMaTH4yeCKoro porpaMMHUpOBaHus, K1acCU(PUKALIMIO 1
OCHOBHble TIOAXOAbl K peLIeHWI0 ONTUMM3aLMOHHBbIX 3a/a4; KOHKDeTHble MeTO/bl PpelleHHs
ONTUMU3AIMOHHBIX 3a/lau PA3/IMUHBIX K/IaCCOB, C YYeTOM O0COOEHHOCTeM KOMITBIOTEPHOW peanu3ariii
aJITOPUTMOB U aHa/In3a aJI'0PUTMUUECKOM CJIOXKHOCTH.

— yYMeTb pellaTh OCHOBHble THUIIbl ONTUMH3ALMOHHBIX 3a/ay, BK/IKOUass 3a/aud JIMHEHHOIOo
NIpOorpaMMHpOBaHUsA

— BJIa/leTb HaBblKaMU IIOCTAHOBKU U pelLleHus 3a7a4y ONTUMHU3aLUU TpYU Pas/IMuHOro pofa
OrpaHMUEeHMsIX Ha LiefleByl0 (DYHKLIMIO U ee MapaMeTpbl; HaBblKaMU pellleHHs ONTUMU3aLMOHHBIX 3a/au C
VCTIO/Ib30BaHUEM CpeJICTB BBIUMC/IMTE/IbHOW TeXHUKH; HaBbIKAMM pellleHus 3ajady ONTHMU3aLUU C
WCTIO/Ib30BaHUEM  CPEJCTB BBIUMC/UTE/ILHONW TEXHWKH; HaBbIKAMHM T10/1b30BaHUsl OMOMMOTEeKaMu
TIPUKJIaHBIX TIPOrPaMM JijIs pellleHUs IIPUK/IaJHbIX MaTeMaTH4yeCKUX 3a/au

4. O0beM AMCHMILIMHBI M BUABI YU4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBisgeT 2.0 3aueTHbIX €JWHMIIBI W TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl

8 cemecTp
AynutopHblie 3aHSTHS (BCEro) 56 56
Jlekiun 28 28
[TpakTryeckue 3aHSITHS 28 28
M3 HUX B MHTepaKTUBHOU (popme 16 16
CamocrosiTenbHasi paboTa (Bcero) 16 16
[TpopaboTKa JIeKI[MOHHOTO MaTeprasa 8 8
[ToaroroBka K pakTUUe CKUM 3aHSITUSIM, CEMHUHapam 8 8
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Bcero (6e3 3k3ameHa) 72 72
OO0111ast TPYJ0OEMKOCTD U 72 72
3aueTHble EvHULIBI 2.0 2.0

5. CopepxaHue AUCLHMII/IMHBI

5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI Y BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI M BUBI 3aHSITUN

x e
(@]
= ¥
% @ - o
= ~ m ° 3 E
o0 = o = =
5 s P 8z >3
HasBanus pa3zenoB JUCLIUIIIMHBI < § 5 o a % =
= 5 & g Q = E
) o @] 8 Q=
) I3 m O Q 2
% 8 ~ 'e‘ X
=% =
= =
O
8 cemecTtp
1 Munumu3aiust GyHKIWY TIPU OTCYyTCTBUHA 8 8 4 20 OIlK-2
OrpaHuYeHun
2 JIvHeliHOe TIporpaMMHpPOBaHUe 8 6 4 18 OIIK-2
3 JJuCcKpeTHOe NMporpaMmMHpOBaHUe 6 6 4 16 OIIK-2
4 Knaccuyeckas 3a/ia4a Ha 9KCTPeMyM 4 4 2 10 OIIK-2
5 HenvHeliHoe TIpOrpaMMUpOBaHUe 2 4 2 8 OIlK-2
Wtoro 3a cemecTp 28 28 16 72
Utoro 28 28 16 72
5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUSAM)
CojiepskaHue pa3/enoB AUCLUIUINH (TT0 JIEKLUSIM) TIpUBeieHo B Tabsuile 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3ziesioB AUCLUTUIUH (TI0 JIEeKI[UsIM)
V) 2=
= 2 =
g S 2
CopepykaHue paszesioB JUCLUIUIMHBI 110 = > O
HasBaHus pasgesnos ACP pash ACH S 7 o
JeKLIUSIM g § 2
S8 g =
Al o 2
= o
8 cemecTtp
1 MuHuMur3aLys QyHKLUU TPy Heob6xonrmbie ¥ JOCTaTOUHBIE YCIOBUS 8 OIIK-2
OTCYTCTBUU OrPaHUUEHUN 3KCTpeMyMa (PYHKI[UH MHOTHX
repeMeHHbIX. ['pajiieHTHBIE U OBPa’KHbIe
MeTtozbl. Meton HetotoHa. MeTtop,
COTIPSDKeHHBIX IpajueHToB. OIHOMepHbI
1oucK. MHOroMepHbIN MOUCK
Nroro
2 JIvHeliHOe TIpOrpaMMHpOBaHUe ®opMyIMpOBKa, (hOpMBbI 3aryCy 3a/1auu OIIK-2
JIMHENMHOT0 NPOrpaMMUPOBaHUS.
leomeTprueckas UHTepripeTaLys.
CoiicTBa perieHui. CUMI/IEKC-MeTO/
pellieHus 3a/jauul JIMHEeHHOTO
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rporpaMMypoBaHus. CUMILIeKC-
TabMLbl. MeTo/i UCKYyCCTBEHHOTO
6a3uca. TpaHcnopTHasi 3a/iaua B
MaTpUYHOM MOCTaHOBKe. YC/IOBUS
paspelnMocTi. MeToz MoTeHL1anoB J/is
pelleHust TPAHCTIOPTHOM 3a/iauM,
ob6ocHoBaHue. TpaHCTIOPTHBIE 3a7a4U C
3arpeTaMy U C OrpaHUYEHUSIMUA Ha
repeBO3KHU.

HToro

3 JJucKpeTHOe NporpaMmmMrpoBaHue

[TocTaHoBKa 3a/a4u JUCKPETHOIO
rporpaMMUpoBaHusi. JInHelHbIe 3a1auu
JUCKPETHOI'0 IPOrpaMMUpPOBaHUS.
Metozael oTceuenust. [IpaBunbHOe
OTCeueHHe, NepBbIv anroput™ ['omopu.
MeTo/, BeTBeli 1 IpaHUL] [/1s1 TUHEUHBIX
3a/la4 JUCKPeTHOI'O IPOrpaMMUpPOBaHUS.

HNToro

OIIK-2

4 Knaccuyeckas 3a/iaya Ha SKCTpeMyM

Krnaccuueckas 3asaya Ha yC/I0OBHBIN
sKcTpemyM. HeobOxomMbie yCIoBuUS
3KCTpemMyMa (MeTo/ MHOXKUTeJ1er
JlarpaHyka). MMHMMaKCHbIe CBOMCTBa
¢dbyskium Jlarpamxka. [Ipsimbie MeTOAbI
pellieHus1 3a/jau C OrpaHUYeHHsIMU-
paBeHCTBaMU. MeToz 1poeKLuu
rpaguenTa. Metop mtpadHbIX QyHKIMIA.

HToro

OIIK-2

5 HenvHeliHOe porpaMmupoBaHue

CepioBast TOuka (PYHKLIMU TPU 3HAKOBBIX
OrpaHUUEHUSIX Ha TlepeMeHHbIe.
Heobxozrmble yC/I0BUS CEAJIOBOM TOUKH.
[JlocTaTouHble yCI0BUS CelyIOBOM TOUKH.
Teopema KyHa-Takkepa. IIpsmblie MeTozbl
pellieHus 3a7ja4 HeJIMHeHOro
IporpaMMHpoBaHust. MeTozbl TMHEeMHOU
anmnpokcumariui. MeToz CKOJb3A1Lero
Jorycka. Metogpl ociefoBareslbHON
6e3yC/I0BHOM ONTUMHK3aLKMKU (BHYTPEHHUM
mrpad, BHelIHUH wTpagd).

HNToro

2

OIIK-2

Wroro 3a cemecTp

28

5.3. Pa3gensl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (MPeAbIAYIMMHA)

4 obecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Paszesnbl JUCLIMTITMHBI U MEXXAUCLIUTIMHAPHBIE CBSI3U C 00ecreunBaromyMu (MpeabIyLUMU) 1

obecrieuriBaeMbIMU (TTOC/IEIYFOIIMMU) JUCLIUTITMHAMHU TIPe/ICTaB/IeHbI B Tabuile 5.3.

Tabmuiia 5.3 - Pa3gens! AUCLUTIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

HavmMeHoBaHUe JUCLIATITUH

Ne pa3ziesioB JaHHOM JUCLUTUIMHBI, [7151 KOTOPbIX
HeoOXoAuMO u3yyeHue 00eCreurBarLUX 1
obecrieurBaeMbIX JUCLUTIIMH

1 2 3

4

CornacoBaHa Ha noptane N2 14891



[TpefiecTBytoLMe AACLUTIIUHBI

1 Anrebpa + +

2 ['eomeTpus + +

3 MaremaTHueCKHii aHaIu3 + + +
4 MogenvpoBaHrie aBTOMaTU3MPOBaHHbIX N N N N
HMH(OpPMaI[MOHHBIX CUCTEM

5 [InanvpoBaHue 3KCriepyUMeHTa + + + + +
6 CucTeMHBIM aHAIN3 + + + + +

5.4. CooTBeTCTBHE KOMIIeTEeHI}MH, ()OpMHPYyeMBbIX IIPU U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHH
CooTBeTCTBUE KOMIeTeHLMH, (OpMUpPYeMbIX MNpPU H3yueHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
npe/icTaB/eHo B Tabmurie 5.4
Tabma 5.4 — CooTBeTCTBHe KOMIIETeHIIMA W BHOB 3aHATHM, (OPMUDPYEMBIX IIPU WU3yUeHUH
VICLIUTIJIVHBI

Bunp! 3aHATHI

DOopMBI KOHTPOJISA

KomneTeHiuu

Jlekiuu
+ | IIpakTuyeckuve 3aHATHS
+ | CamocTosiTesibHas pabota

OTIIK-2 + KoHTposnbHast pabota, lomariiHee
3aziaHue, JK3amMeH, KOHCIeKT
CaMoIoAroToBky, Onpoc Ha

3aHATUSX, 3aUeT

6. VInTepakTUBHBIE MeTOABI U (OPMBI OPpraHU3aI[UH 00yUeHHs
TexHO/IOTUM WHTEPAKTUBHOTO O0yueHWs TPy pa3HbIX (OpMax 3aHATUN B uYacaxX TPHUBeJeHbI B
Tabmumie 6.1
Tabsura 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHUs TIPY Pa3HbIX (hopMax 3aHATHH B yacax

MeTozpi MHTepakTuBHbIe ITpakTUUeCcKue | MIHTepakTHUBH Beero
3aHATHUSA ble JIeKL[UU
8 cemecTtp

MuHM-n1eKLus 4
I'T-meTozbI 4
Pabora B KoMaH/e 4
Case-study (MeToj, KOHKPeTHBIX 4
CUTYaLi)

WToro 3a cemecTp: 8 8 16
Ntoro 8 8 16

7. JIabopaTopHbie padoThI
He npegycmorpeno PYII

8. IlpakTHyeckue 3aHATHUA (CeMUHAPBHI)
HanmMmeHoBaHMe MpaKTHUeCKUX 3aHSATHH (CEeMHUHApOB) MpUBeeHo B Tabsuie 8.1.
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Tabmurja 8. 1 — HanmeHoBaHMe MPaKTHYeCKUX 3aHATHMN (CeMUHApPOB)

Hassanus paszenos

HavmeHoBaHMe TIpaKTUUe CKUX 3aHATHH
(cemuHapoB)

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMITeTeHLIUU

8 cemecTtp

1 Munumm3anys GyHKLUWAW TIPU
OTCYTCTBUM OTPaHUYEHUIN

HeobxopyMble U OCTaTOUHbIE YCJIOBUS
5KCTpeMyMa (PyHKLIMK MHOTHUX
repeMeHHbIX. [ pajiueHTHbIe U OBPa)KHbIe
Metozbl. Meton HetotoHa. Metop,
CONPSKEHHBIX IpaiieHToB. OjHOMepHbIN
MOUCK. MHOrOMepHbIN MOUCK.

(o]

Ntoro

OIIK-2

2 JInHeliHOe pOrpaMMUpOBaHue

®opmynupoBKa, GOpPMBI 3aMMCH 3a/1a4u
JTMHEMHOT0 MPOrpaMMUPOBaHUSI.
TeoMeTpuueckast UHTepIIpeTarusl.
CgoiicTBa pettieHuid. CUMITIEKC-MeTO/]
pelleHust 3aJjaud TUHeHHOTOo
rporpaMMupoBanus. CUMILIeKC-
TabMLIbl. MeTo/ UCKyCCTBEHHOTO
6a3uca. TpaHcnopTHas 3a/iaua B
MaTpUYHOM MOCTaHOBKe. YC/IOBUS
pa3pelMocTi. MeTo/ MoTeHL1anoB JJis
pellieHus: TPAHCIIOPTHOM 3a/jauH,
ob6ocHoBaHue. TpaHCTIOPTHBIE 3a7la4U C
3arpeTaMu U C OrpaHUYeHUSIMU Ha
repeBO3KHU.

HToro

OIIK-2

3 [JuckpeTHOe nporpaMMUpOBaHue

[TocTaHoBKa 3a/1auu AUCKPETHOTO
rporpaMMHpoBaHusi. JIMHelHbIe 3a/1auu
JHWCKPETHOI0 NPOrpaMMHPOBaHUS.
MeTtoapl oTceueHus. MeTo/, BeTBel 1
TPaHUL] /151 TMHEMHBIX 3a/a4
JHACKPETHOrO MPOrpaMMHPOBaHUS.

Htoro

OIIK-2

4 Knaccuyeckas 3a/iaya Ha 3KCTPeMyM

HeobxoauMblie ycioBUst SKCTpeMyMa
(meTog MHOXKUTeNeN JlarpaHika).
MuHuMaKCcHble CBOMCTBA QyHKIMN
Jlarpamxa. IIpsiMble MeTO/bI pellieH st
3a/lau C OrpaHUYeHHsIMU-DaBeHCTBAMU.
Mertog tpadHbIX QYHKLMIMA.

HToro

OIIK-2

5 HenvHeliHoe TIporpaMMUpOBaHUe

CepioBasi TOUKa (PyHKLIMY TIPY 3HAKOBBIX
OrpaHUYeHUsIX Ha MlepeMeHHbIe.
Heob6xoyMblie yCIOBUS CeJJIOBOM TOUKU.
JocTtaTouHble yCI0BUS CeIJIOBOU TOUKHU.
Teopema Kyna-Takkepa.

Htoro

OIIK-2
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Nroro 3a cemecTp

28

9. CamocrosiTesibHast pabora
Buibl camocTosiTesibHOM paboThl, TPYZAOEMKOCTb 1 (hOpMUpyeMble KOMIIeTEHLIMH TIpe/|CTaB/IeHbI B

tabmure 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeTbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMbIe KOMITETEHITHH
) L 5
B L =
S 53
Buabl camocTosTenbHOM = > U
Ha3saHus paszenos 5 = =T @DopMBI KOHTPOJISA
paboThI s s g
S8 g8, =
A ° 2
= S}
8 cemecTp
1 MuHumu3anus [ToaroroBka K 2 OIIK-2 [omariiHee 3azianue, 3auer,
(YHKLMU TIPU OTCYTCTBUM | IPAKTUUYECKHUM 3aHSTHSIM, KoHTposbHas paboTa,
OrpaHUYeHuN CceMUHapam Ornpoc Ha 3aHATUSIX,
OK3aMmeH
ITpopaboTKa JeKITMOHHOTO 2
Marepuasa
Ntoro 4
2 JIuHeiiHoe IToaroroBka K OIIK-2 JomarirHee 3ajanue, 3ayer,
MpOrpaMMHpOBaHUe MpPaKTUYe CKUM 3aHATUSIM, KoHTponbHas paboTa,
ceMHHapam Onpoc Ha 3aHITUAX
ITpopaboTKa JeKIIMOHHOTO 2
Marepuasa
Ntoro 4
3 JJuckpeTHOe [ToaroroBka K 2 |OIIK-2 [omariiHee 3aziaHue, 3auer,
MpOrpaMMHpOBaHUe MpaKTUUYe CKUM 3aHATUSIM, Koncrekr
ceMHHapam caMonoAroToBku, Omnpoc
Ha 3aHATUSIX
ITpopaboTKa JIeKIMOHHOTO 2 a3a
Marepuasa
Ntoro 4
4 Kiaccryeckas 3ajaua Ha | [IoaroToBka K OIlK-2 LomarrHee 3amanue,
3KCTPeMyM MpaKTU4Ye CKUM 3aHATUSM, Koncrekr
ceMHHapam CcaMonoZAroToBku, Ompoc
[TpopaboTKa eKIIMOHHOTO 1 Ha 3aHATUAX, JK3aMeH
Marepuasa
HToro 2
5 HenunetiHoe IToaroroBka K 1 OIIK-2 HomariHee 3aziaHue, 3auer,
MpOrpaMmMHpOBaHUe MpaKTU4Ye CKUM 3aHATUSM, Ornpoc Ha 3aHATUSIX
ceMHHapam
ITpopaboTKa JIeKIIMOHHOTO 1
Marepuasa
HToro 2
Wroro 3a cemecTp 16
Ntoro 16
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10. KypcoBasi padora (nmpoekT)

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabnuiia 11.1 — basibHbIe OLIEHKU 11 37IeMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcuManbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
8 cemecTtp
[omalliHee 3aaHue 10 10 10 30
3auet 30 30
Koncniekr 10 10
CaMOITIOZIrOTOBKH!
KoHTposnbHast pabora 12 12
Ornpoc Ha 3aHATUSAX 6 6 6 18
Wtoro Makcumym 3a 28 16 56 100
Tepuoz,
Hapacraroiyum UTorom 28 44 100 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabmura 11. 2 — TlepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka
> 90% oT MaKCUMaJIbHOM cymMMbI OasiioB Ha Aary KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBbI 6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMbI OaiioB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO U MEXYHAPOAHYIO OLIEHKY Tpe/cTaB/eH B Tabmuie

11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY
WToroBast cymMmma 6asio,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)
3K3aMeH
5 (0TIMYHO) (3aUTeHO) 90 - 100 A (oT/1MuHO)
85-89 B (oueHn xopo110)
4 (xopo11o) (3a4TeHO) 75 -84 C (xopor1wo)
70 -74 D ( )
OBJIETBOPUTE/ILHO
3¢ ) ( ) 65 - 69 Y P
OBJIETBOPUTEJILHO) (3aUTEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (Hey0BICTBOpHTE/IEHO) (He Hike 60 6asos F (HeynoBneTBOpUTENBHO)
3auTeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. Tarapuna JI. I. AJTOpUTMBI U CTPYKTYpPbI AaHHBIX: yueOHoe rocobue st By3oB / JI. T.
TarapuHa, B. []. Konzaes. - M.: ®uHaHchl U cTaticTiKa, 2009. — 304 c. (Hannuve B 6ubmioreke TYCYP
- 60 9K3.)
2. 3auges M. I. Merogpl onTUMM3aLMu ynpasieHUs [Ji1 MeHe[kepoB. KoMIbroTepHo-
OPMEeHTHPOBAHHBIM TOAX0A: yuebHoe mocobue myst By3oB / M. I. 3aiiues. - M.: [leno, 2007. - 302 c.
(Hamuue B 6ubmoreke TYCYP - 86 3k3.)

12.2. lono/siHuTe/IbHAA IUTepaTrypa
1. Typynrtaer JLII. OnTUMH3aLKsag U MaTeMaTUUeCKWe MeTOJbl MPUHSATHS pellleHui: ydyeOHOe
nocobue: B 2 u. / JI. I1. Typynraes. - Tomck: TMLIJIO, 2010 - Y. 1. - Tomck: TMLIJIO, 2010. - 210 c.
(Hasmmume B 6ubmmoreke TYCYP - 13 3k3.)
2. IMankwa A. C. MaremMaThuyeckue MeTO/bI U MOZIe/TM UCC/Ie[0BaHUsI Orlepariuii: yueOHUK st
By3oB / A. C. Illankun, H. I1. Mazaepa. - M.: [amkoB u K°, 2007. - 395 c. (Hasuune B GuO/IHMOTEKe
TYCYP - 20 3k3.)

12.3 YueOHo-MeTogHUEeCKHE TT0CO0HA

12.3.1. O6sa3aTebHBbIE YUeOHO-MeTOHYECKHE M0Co0Us
1. E.C. Karaeea Metoapl ontumu3aiuu: yueOHoe mocobue [DneKTpoHHBIM pecypc]. -
http://kibevs.tusur.ru/sites/default/files/upload/work_progs/kes/mo_posobie.pdf
2. Karaera E.C. MeToguueckue yka3aHWsi K TMpPaKTUUYeCKUM 3aHSITUSIM W CaMOCTOSITeNTbHOM
pabore o gucnumMHe «MeToasl ontumu3saiun» / E.C. Karaesa. - Tomck, 2016. - 5 ¢. [D71eKTpoHHbIH
pecypc]. - http://kibevs.tusur.ru/sites/default/files/upload/work_progs/kes/mo_mu.pdf

12.3.2 YyeGHO-MeTOAMYeCKHE I0COOUS /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/|0POBbSA

YuebHO-MeTOANYeCKe MaTepHabl [jisi CAaMOCTOSTeNbHOW M ayUTOPHOM paboThl 00yUaroI[uXCst
U3 YMC/Ia VUHBAIWZOB MPEeAOCTaB/SIOTCS B (popMax, a/laliTUPOBAHHBIX K OTPaHUUEHUSIM KX 3710pOBbSl U
BOCTIpUSITUS MHGOPMaLIMK.

J1s ULy ¢ HapyIIeHUsIMM 3peHMA:

— B (hopMe 3/1eKTPOHHOT'0 JOKYMEHTa;

- B MeyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ULy ¢ HapyLIeHUsIMM C/TyXa:

- B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;

- B TevaTHoi (opme.

Jl1s1 ALy ¢ HApYIIeHUsIMH OTIOPHO-ABUIaTe/IbHOTrO0 anmnapara:

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

- B TeuaTHoi (opme.

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPAaBOYHbIe, TOMCKOBbIe CHCTEMBbI U TpedyeMoe
NMporpaMMHoe obecrieueHue

1. http://www/lib.tusur.ru — obpa3oBare/ibHbII MIOPTa/l YHUBEPCUTETA

2. http://www.elibrary.ru — HayuHast 3/1eKTpOHHast OMO/IMOTEKA.

3. http://www.edu.fb.tusur.ru - ob6pa3zoBaTenbHbIH opTas dakyasTeTa 6e30MacHOCTH

13. MaTepua/ibHO-TeXHHYECKOe o0ecrneyeHUue AUCIHUILTHHBI
13.1. O61ue TpedoOBaHKMA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. MaTrepuabHO-TEXHHUECKOe 00ecrieyeHUe Jisi IEKIMOHHBIX 3aHATUHH
[Onsi mipoBefieHUsT 3aHSITUN JIEKIJMOHHOTO TWUIMA WCIIO/Nb3yeTCsl MYyJ/IbTUMeAUHAas JIeKL[MOHHAast
ayIMTOPUST C KOJIMYeCTBOM TI0CAJI0YHBIX MeCcT He MeHee 35, 000opyZoBaHHasi WHTEPAKTUBHAsI JOCKOH C
JIUIIeH3UOHHLIM TIPOTPaMMHBIM 0becrieueHreM, MY/IBTUMEAUA-TIPOEKTOPOM U CTaHAApPTHON yueOHOM
Mebenbro. VIMeroTcst HarvisiiHble TOCOOMs B BU/ie TPe3eHTalWH 110 JIEKIIUOHHBIM Pa3/iesiaM JAUCIUTUTAHBI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /il NPaKTHYeCKUX 3aHATHI
[nisi TipoBefieHUs] TIPAKTUYECKUX (CeMHHAPCKUX) 3aHSATHUM MCIO/b3yeTcsl ydeOHasi ayAuTOpHs,
pacriosioxkeHHasi 1o azpecy 634034, Tomckas obnacte, T. Tomck, ynuiia KpacHoapmelickast, a. 146, 4
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Tax, aya. 408. CocrtaB obopygoBaHusi: YueOHas MebOenb; [Jocka MarHWUTHO-MapKepHas - 1 INT.;
NurepaktuBHas Aocka IQBoard 78" ¢ I1O Activinspire — 1 wT.; IIpoektop LG RD-DX130 — 1 wrt;
KowmristoTepsi kacca He Hike M/B ASUS P5LD2 i945P / Celeron D355 3.33 GHz / DDR-II DIMM 1024
Mb / Sapphire PCI-E Radeon 256 Mb / 160 Gb Seagate. ¢ 1MpOKOMNo/J0CHBIM AOCTyTioM B Internet, — 10
mrt.; Vicmonb3yeTcst UIIEH3WOHHOEe TporpaMMHOe obecrieueHue, TIAaKeThl Bepcuedd He Hmke: Microsoft
Windows XP SP3; Visual Studio 2008; Oracle VM VirtualBox; VMware Player. ImeeTcsi nomelijeHue
IJ1s1 XpaHeH!Us1 ¥ IPOUIaKTHUeCKOro 00c/TyKuBaHus yueOHOTO 000py0BaHUS

13.1.3. MaTepua/ibHO-TeXHHYeCKoe obecrieueHue /ijisi CaMoCTOsITe/TbHOH PadoThI
Insi camocTosATe/IbHOM pabOThI MCIONb3yeTcsl y4yeOHas ayauTopuisi (KOMITBIOTEPHBIM Kiacc),
pacrionokeHHast 1o agpecy 634034, r. Tomck, yn. KpacHoapmerickasi, 146, 2 stax, aya. 204. Cocras
obopyoBaHus: yuebHasi Mebeib; KOMITbIoTephI Kinacca He Hke IIDBM INTEL Celeron D336 2.8I'T'w. -
7 wrt.; koMmbioTepbl mozakmoueHsl K ceti MHTEPHET u obecrieunBaroT AOCTYN B 3/1€KTPOHHYIO
MH(pOpMaLMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. Marepua/ibHO-TeEXHHYECKOe o0ecnedeHne JUCIMITIMHBI /IS JIUI C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3/{0POBbSI

OcBoenue qucHUIIIMHGI ujamu ¢ OB3 oCylecTBseTCS C UCIMOB30BaHHUEM CPeCTB 00yJeHust
00I11ero U CrelyaabHOTO0 Ha3HAUeHMS.

[lpu oOy4yeHUM CTyIE€HTOB C HapPyILIeHUsIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHHUe
3BYKOYCH/IMBalOLLleld anmaparypbl, MYJbTUMEAUMHBIX CPeACTB W JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/mepesiaur yueOHoON MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapYIIeHUsIMHU CJTyXa,
MOOW/ILHOM CHCTeMbl OOyUeHWs [jiss CTYJEHTOB C WHBaIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CHCTeMbl. YueOHasi ayMTOPHs, B KOTOPOW 0O0y4arOTCsl CTYZeHThl C HapylleHHeM ciiyxa, obopymoBaHa
KOMIBIOTEDHOW TEeXHUKOM, ayJJMOTeXHUKOW, BUAEOTEeXHUKOW, SJIeKTPOHHOW [JOCKOW, MY/JIbTUMeOUNHOMN
CUCTEMO.

[Tpu oOyuyeHUM CTYAEHTOB C HAPYyIIeHUSIMH 3PEHHSMH T[IpeJyCMOTPEHO WCII0/Ib30BaHHe B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/laleHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha JI0OCKe WU CJlali[ia Ha SKpaHe) NPy TOMOLLY BU/le0yBeTnunTesiel /s ylaJleHHOTO TTPOCMOTpa.

[Tpu oOyyeHHH CTYIEHTOB ¢ HApyLIeHHUSIMH OMOPHO-BUraTe/IbHOTO ammapara HCIOIb3yHTCS
asbTepHaTHMBHbIE YCTPOWCTBA BBOJA WUH(OpMAaLMd U [IpyryMe TeXHUYecKue Cpe[CTBa IpueMa/repefauu
yueOHOM MHGbOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYE€HTOB C HapyLIeHWsMU OTOPHO-ABUraTebHOTO
arrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBAIJHOCTBIO.

14. ®oHJ OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (OH/Y OLIEHOYHBIX CPEACTB M METOANUYECKHE PeKOMeH/Jal[uH
@OH/, OLIEHOUHBIX CPEeACTB U THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCIOJb3yeMble [Jis OLIeHKHU
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a JUCLUIUIMHOW KOMIeTeHLIUM TMpU TpOBeJeHUN
TeKyIIlel, TTPOMe>KyTOUHOM aTTeCTal[|H 10 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K pabodeil porpaMMe.

14.2 Tpe6oBaHus K (poHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OrPaHHYeHHBIMH BO3MO)KHOCTAMH
310pPOBbA
[ CTy#eHTOB C WHBAIMJHOCTBIO TIPeAYCMOTPEHBI [OTIOJTHUTE/bHbIe OlLIeHOYHbIe CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tabsmia 14 — JlonosTHUTE/IbHBIE CPEACTBA OIeHMBAHUS /ISl CTYIEHTOB C HHBA/IMAHOCTHIO

Bu/ibl IOTIO/THUTE/TBHBIX OL[@HOUHBIX
CpeJiCTB

@DopMbI KOHTPOJIS U OLIeHKH

Kareropuu cTyieHTOB
DU CTYA pe3y/bTaToB 00yueHust

TecTbl, MTUCbMEHHBIE CAMOCTOSATE/IbHbIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJTbHBIE PAOOTHI

C HapylieHusIMu
ciyxa

[TpeuMyIiieCTBEHHO MTMChbMeHHast
TIpoBepKa

C HapyluieHus MU
3peHust

CobecesjoBaHue TI0 BOTIPOCAaM K 3a4eTy,
OTIPOC T10 TePMHUHAM

[IpeuMmyilieCTBEHHO yCTHasi MpOBepKa
(MHAUBUAYATBHO)

C HapyLieHusIMu
OTIOpHO-

Perenue AWCTaHJMOHHBIX TE€CTOB,
KOHTPOJ/IbHbIE pa60TbI, IMMCbMEeHHbIe

[TpenMy11ieCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU
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JIBUTaTeIbHOTr0 CaMoCTOsITe/IbHbIe pPabOThI, BOMIPOCHI K
anmnapara 3aueTy
C orpaHuueHusiMu no | TeCTbl, MMCbMEHHbIE CAMOCTOSTE/IbHbIE [Tpermy11ieCTBEHHO TIPOBEpKa
o01IIeMe U UHCKUM paboThI, BOMIPOCHI K 3aYeTY, MeTO/JaMH, UCXO/IsI U3 COCTOSTHUS
MOKa3aHUsIM KOHTDOJIbHBIE PabOThI, YCTHBIE OTBEeThI | 00ydYarolerocsi Ha MOMEHT TIPOBepPKH

14.3 MeToguuecKkue peKOMeHAaLUM M0 OLeHOUHbIM CPeJCTBaM /Jisl JIUL] C OTPAaHUYeHHbIMU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mpegycMmarpuBaeTcss AOCTynHas ¢opMma TpeJoCTaB/ieHusl 3aJaHui
OLIeHOUHBIX CPe/ICTB, 8 UMEHHO:

- B [eyaTHOU (hopme;

- B IevaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- MEeTOZIOM UTeHUsI aCCUCTEHTOM 3aJjaHusi BCIyX;

- Trpe/ioCcTaB/ieHHe 3a/laHusl C UCTI0/Ib30BaHUeM CypZoIiepeBoja.

CTyneHTaM C WHBAJIMJHOCTBIO YBe/MYMBAeTCs BpeMs Ha TMOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCHL. [l TaKuX CTy[eHTOB MpeJyCcMaTpUBaeTCsl AOCTyMHas (opma MpefoCTaB/ieHUs] OTBETOB Ha
3a/laHusl, & UMEHHO:

- MUCbMEHHO Ha Oymare;

- Habop OTBETOB Ha KOMITBIOTEDE;

- HabOp OTBETOB C UCIO/Ib30BAaHUEM YC/IYT aCCUCTEHTa;

- rpe/iCTaB/ieHre OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsI pe3y/bTaTOB O0yUeHUs MHBAIHU/OB IO AWCLUIUIMHE TpeJyCMaTpUBaeT
nipefjocTaB/ieHre uHbopMaluu B hopMax, aZlalTHPOBAHHBIX K OTPaHUUYEHUSIM UX 3[I0POBbsI U BOCTIPUSTHS
vHdOopMaluu:

Ji/1s1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KyMEHTa;

- B revaTHo (opMe yBelMYeHHbIM IPUGTOM.

J1 ML ¢ HapyLIeHUsIMH C/IyXa:

- B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;

- B IleyaTHOU (hopme.

J/1s1 MLy ¢ HapyLUIeHWsIMU OMOPHO-/BUraTe/IbHOr0 anmnapara:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B IleyaTHOU (opme.

[Tpu HeoOXoAMMOCTH /151 00YUarOL[UXCsl C MHBAIMHOCTBIO TpoLieypa OLeHUBaHUS Pe3y/bTaToB
00y4eHUsT MOXKET TTPOBOJJUTHCS B HECKOJIBKO 3TArloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
Metopb!l onTUMU3ALUA

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HampaBnenwe  mogrotoBku  (cnemmanbHocTh):  10.05.03  WHdopManuoHHas  0e30MacHOCTH
ABTOMATHU3UPOBAHHBIX CHCTEM

HanpasnenHocts (mpoduis): NHdopManoHHas 0e30MacHOCTh aBTOMATH3UPOBAHHBIX 0AHKOBCKHX
cUucTeM

dopma obyueHus: OUHAsA

dakynbretr: @B, PaKkynbTeT 0€30MaCHOCTH

Kadenpa: KUBIBC, Kadeapa kKommiekcHoH WHGOpPMAIHOHHOW 0€30MacHOCTH 3/IEKTPOHHO-
BBIYUC/TUTE/TBHBIX CHCTEM

Kypc: 4

Cemecrtp: 8

YuebOHbI# r1aH Habopa 2016 rozga

Pa3paboTumku:
— accucteHT Ka. KUB3BC Karaera E. C.

3auet: 8 cemecTp

Tomck 2017

CornacosaHa Ha noprane Ne 14891 13



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

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIIK-2

CTII0COOHOCTBI0 KOPPEKTHO TIPUMEHSITh TIPU
peliieHUH NpodeCCUOHATBHBIX 3a7iay
COOTBETCTBYIOL[MI MaTeMaTUUeCKWM arrapar

anreOpbl, TeOMeTPUH, AUCKPETHOM MaTeMaTUKH,

MaTeMaTu4eCKOoro aHa/iv3a, TeOpUU
BEpPOSITHOCTEM, MaTeMaTUyeCKOU CTaTUCTUKH,

MaTeMaTh4eCcKOU JIOTUKH, TEOPUHU aJITOPHUTMOB,

TeopUU UHPOPMALH, B TOM UHC/Ie C
VICTI0/Ib30BaHUEM BbIUMC/IUTE/IbHOM TEXHUKU

ITo/mKeH 3HaTh METOZ0/IOTHYECKHE OCHOBBI
MaTeMaTH4eCKOro TIpOrpaMMUPOBaHMUS,
K/1aCCU(UKAI[UI0 ¥ OCHOBHBIE TIOAXObI K
PEIIeHNI0 ONTUMHU3aI[MOHHBIX 3a/1ay;
KOHKPETHbIE METO/IbI PeLIeHHsI
OTNTUMM3ALMOHHBIX 3a7ia4 Pa3/IMYHbIX
K/IaCCOB, C yUeTOM 0COOeHHOCTel
KOMITBIOTEPHOH peanu3alidy arOpUTMOB U
aHa/Ti3a a/ITOPUTMHUECKOH CJIOXKHOCTH. ;
ITomkeH yMeTh pelliaTh OCHOBHBIE THITbI
OINTHMHM3ALIMOHHBIX 3a/1ay, BK/IIOYas 3aauud
JTIMHEeHOTO TIPOrPaMMHUPOBAHUS;

ITomKeH B/a/ieTh HaBbIKAMU TIOCTAaHOBKH U
pellieHust 3a7iau ONTUMH3Al[|UH TTPU
Pa3/IMUYHOrO PO/ia OrpaHUUEHUSX Ha
11e/1eBYI0 (DYHKIIUIO U ee TlapaMeTphbl;
HaBbIKAMU PeIIeHUs] ONTUMU3ALIMOHHBIX
3a/lau C UCII0/Ib30BaHUEM CPEJICTB
BBIUMC/IUTE/ILHON TeXHUKHU; HaBbIKAMU
pellieHus 3a/iad ONTUMH3AI[|UH C
HCII0/Ib30BaHUEM CPEICTB
BBIUMC/IUTE/IbHOU TEXHUKU, HABLIKAMH
T10/Tb30BaHUs OUO/IMOTeKaMU TTPUKIAIHBIX
TIPOTPaMM /IJ1s1 PeIeHuUs] TIPUK/IaJHBIX
MaTeMaTH4eCKHX 3a/1au ;

OO11e XapaKTepUCTHKH TI0Ka3areneld U KpUTepueB

nipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHMIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX SJTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OtmuHo (BeIcOKM | OGmazaeT dhakTHUe CKUMU

OO6saaeT AMArIa30HOM

KonTponupyet paborty,

YPOBeHb) Y TeopeThueCKUMHU MpaKTUYeCKUX YMeHUH, | TIPOBOJUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem

Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM bepet oTBeTCTBEHHOCTH 3a

YPOBEHD)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,

TpeOyeMbIX ZIJIs pelleHust
orpe/ie/ieHHBIX MMPo6/ieM B | TIPUCIIOCAb/TMBaeT CBOe
obs1acTv UccieOBaHuUs

3aBepIlleHre 3a44d4 B
HnccieqoBaHUH,

MOBe/IeHe K
00CTOATe/IECTBAM B
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pelieHUH pobiem

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

O6aiaeT OCHOBHBIMHU
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajiau

PaboraeT npu rpsiMoM
HaO/MIOIeHNUN

COOTBETCTBYIOIIIMM MaTeMaTHUeCKWM ammapaT —anreOphl,

2 Peamu3anus KOMIIeTeHI[UI

2.1 Komnerennua OITK-2
OIIK-2: criocoOHOCTBI0 KOPPEKTHO TPUMEHSITh TPHU pelleHuHd TpodeCcCHOHAMbHBIX 3ajay

reoMeTpuH,

JIMCKPeTHON MaTeMaTHKH,

MaTeMaTUUYeCKOro dHa/in3d, TeOpUH BEpOHTHOCTEﬁ, MaTeMaThue CKOM CTAaTHUCTHKH, MaTeMaTuue CcKOM
JIOTUKH, T€OPpHUH a/ITOPUTMOB, TEOPHUU I/IHq)OpMaL[I/II/I, B TOM YHC/Ie C HCIO0J/Ib30BaHWEM BBLIUMC/IATEIHEHOU

TeXHHKMU.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BH/bl 3aHATUM W MCIOJb3yeMble CpeJCTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

KJIaCCU(PUKALIMIO U
OCHOBHBIE MO/IXO/IbI K
peLleHNIO
ONTHMH3ALIMOHHBIX 3a/1ay;
KOHKDETHbIe MeTO/IbI
pelLleHus
OTNTUMM3ALIMOHHBIX 3a71au
Pa3/IMYHbIX KIacCoB, C
yueToM 0cobeHHOCTel
KOMITbIOTEPHOM
peasiM3alu arOpUTMOB U
aHasm3a
anropuTMUUe CKOH
CJI0KHOCTHU

JIUHEHHOr'o
MPOrpaMMUPOBAHUS

CocraB 3HaTb Y™meTb Bnagets
Copeprxanve MeTOZ,0/I0ruue CKUe pelaTtb OCHOBHBIE TUMNbI | HABbIKAMU MTOCTAaHOBKU U
3TaroB OCHOBBI MareMaTUUeCKOro | ONTHUMH3aLMOHHBIX 3a/ay, | pelleHus 3a7a4

MPOrpaMMHPOBaHUS, BKJIHOUas 3aauu ONTUMM3ALIUU TIPU

Pa3IMUHOrO pPofa
OrpaHUYEHUSIX Ha
LieseByt0 yHKI[UIO U ee
rapaMeTphbl; HaBbIKaMU
peleHust
ONTHMH3ALIMOHHBIX 3a/1a4
C MCII0/Ib30BaHHEM
CPeCTB BBIUMC/IUTETHHON
TeXHUKH; HaBbIKaMU
pellieHus 3a7a4u
ONTUMM3ALIUU C
WCIO/Tb30BaHUEM CPeJICTB
BBIYMCIHUTE/TbHOMN
TeXHUKHU; HaBbIKAMH
T10/1b30BaHUs
6ubMoTekamMu
MIPUKJIaJHBIX TIPOTPaMM
JUTSL PellieHyst TIPUK/TaIHBIX
MaTeMaTHUeCKHX 3a/jad

Buapl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTEpaKkTUBHbIE
JIeKLVY;

* [lpakTHhueckue
3aHATUS;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* NHTrepakTuBHbIE
TpaKTUYeCKUe 3aHATHS;
* JHTepakTUBHbIE
JIeKLUY;

* [IpakTHUueckue
3aHATHUS;

* Jlekuuuy;

* (CamocrosiTesibHas
pabora;

* lHTepakTUBHEBIE
MpaKTUYeCKue 3aHsITHS;
e CamocTosTenbHas
pabora;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* KoHnTtposbHasi pabora;
¢ JlomalliHee 3a/laHuE;

» KoHTposbHas pabora;
» JlomalliHee 3a/iaHue;

* JlomalliHee 3a/laHue;
* OK3aMe€H;
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* Ornipoc Ha 3aHATHUSIX;

* Onpoc Ha 3aHATHUSAX;

* 3auer;

e OK3aMe€H; * ODK3aMeH;
* KoHcnekT * KoHCrekT
CaMOITOITOTOBKH; CaMOIIOITOTOBKY;
e 3auerT; * 3auer;
dopMyIMpOBKa MOKasaTese W KPUTEepHeB OLeHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpUBeJleHa B
Tabmumie 4.
Tabsmuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb YMmeTb Bnagets
OminuHo * cBobogHO npumensier | ¢ CB0OOOAHO BajeeT

(BBICOKMI YPOBEHb)

* aHaJM3MPYeT CBS3U
MeX/y pa3uuHbIMU
MeTOJaMU;

* MpejCTaB/sieT
CIIOCOOBI U pe3ysbTaThl
UCII0/Tb30BaHMUS
pas/InuHBIX METO/IOB;

* MareMaTU4ecKu
000CHOBBIBaeT BbIOOP
MeTO/ia ¥ TI/IaH PeLleHus]
3a/jauy;

MeTObI OIITUMHK3ALIU B
HE3HdAKOMBIX CUTYadlHUAX;

pa3HBIMU CII0COOaMU
TIpe/ICTaB/IeHUS U
pelIieHust MPaKTHUe CKUX
3a/1a4 C UCTI0/Tb30BAHHEM
METO/I0B ONTHMU3ALINY;

Xoporiio (6a30BbIit

¢ HMeeT MpeJcTaB/ieHne

®* yMeeT MaTeMaThu4yeCKH

* MOoXeT TIpUMEHATh U

* pelllaeT TUTIOBbIE
3a/1auu;

YPOBeHb) 00 M3yueHHBIX MeToZlaX U | BbIpaXKaTb U 060CHOBBIBaTh peILeHHsT
TIOHMMAEeT CBSA3U MEXy apryMeHTHPOBAaHHO C MCII0/Tb30BaHHEM
HUMMY; Jl0Ka3bIBaTh BbIOOD MEeTOZI0B ONTUMHU3ALIH;
MeToza JIJisl pelleHUst
COOTBETCTBYIOLLeN
3a/1auu;
YIOB/IETBOPUTENBH | *  naeT orpe/eneHus * yMmeeT paboTarh CO * MoxeT IpUMEHUTH
0 (TIOpOroBbIi OCHOBHBIX MTOHSITUN; CIIPaBOYHOM OCHOBHBIE THUITbI METO/IOB
YPOBEHb) JIUTeparypou; ONTHUMM3ALIMU TIPU

peIIeHHH TTPaKTHUe CKUX
3a/iay;

AedATe/IbHOCTH, XdPAKTEPU3YIOIIMUX 3TAallbl

3 TunoBbIle KOHTPOJ/IbHbIE 3aJaHUA
Ilis peany3alliy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHs] MCIOJb3YIOTCSI TUIIOBBIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHasibl, HeoOXoAUMbIe /IJisi OLIEHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJTH) OIIbITa

oOpa3oBareIbHOM MTPOTrpaMMbl, B C/IeAYIOIIEM COCTaBe.

- HpHMbIe MeETObI

3.1 Boripocbl Ha CaMONOATrOTOBKY
— IlpaBunbHOe oTceveHue, nepsbii anroputM [omopu

rpajiieHTa. Meto mrpadHbIX QYHKIHIA.
— Merop ckonb3diero jomycka. MeTozabl TocC/ae[oBaTe/ibHOM 0e3yC/oBHOW ONTUMH3aLUuu
(BHyTpeHHMI 1ITpad, BHEITHUM ITpad).

3.2 3auéT

— T'papueHTHBIE MeTO/ABI: 00ITIast popMyra, 0COOEHHOCTH
— HaiiTu MUHMMYM KBaZipaTUYHOM QyHKLMU MeTozioM HbroToHa 3a 1 wmar
— PewuTs 3a/jauy TMHENHHOr0 NPOrpaMMHUPOBaHNUS

3.3 Tembl JOMalTHUX 3aJAHUH
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— TpaHcnopTHas 3ajaua
— Kiaccuueckas 3aziaua Ha yC/IOBHBIM SKCTPEMYM

3.4 TeMBbI ONIPOCOB Ha 3aHATHAX

— Heobxogumble ¥ [JOCTaTOYHbIe YCJIOBUS SKCTpeMyMa (YHKLUMHA MHOTUX TlepeMeHHBIX.
I'papuieHTHBIE M OBpakHble MeToAbl. MeTog HeroToHa. MeToj, conpsbkeHHBIX rpagueHToB. OHOMepHBI
NoucK. MHOroMepHbI¥ TOUCK

— @®opMmynupoBKa, (OpMbI 3aMucy 3a7ayd JUHEWHOro IpOorpaMMHpOBaHHs. ['eomeTpuueckas
uHTepriperatsg.  CBorctBa  pemleHud.  CHUMIUIEKC-MeTOZ,  pelleHMs — 3aJauyd  JIMHEMHOro
nporpaMMupoBaHus. CuUMIUIeKC-Tabmuibl. MeTos HMcKyccTBeHHOro 6a3uca. TpaHcrmopTHasi 3ajjaua B
MaTpUYHOM ITOCTAaHOBKe. YCIOBUs pa3peliMMocTd. MeTos MOTeHLMAaNoB /i pelleHdst TPaHCIOPTHOM
3ajauu, 000cHOBaHMe. TpaHCTIOPTHBIE 3a/la4 C 3arpeTaMy M C OTPAaHUYeHHUsIMU Ha TIepeBO3KH.

— [IlocraHoBKa 3a7jauM [AWCKPeTHOrO IpOrpaMMHpOBaHMs. JIMHelHble 3a/jaud JUCKPETHOIO
rporpaMMHpoBaHusi. MeTofpl oTceueHus. [IpaBuibHOe OoTceueHue, nepBblid anropuT™ [omopu. Metof,
BeTBel M IPaHMUL] JJ1s IMHENHBIX 3a/la4 JUCKPETHOIO MPOrpaMMHUPOBaHMUS.

— Knaccuueckast 3ajjaua Ha yC/IOBHBINM KCTpeMyM. HeobGxoayMble yc/ioBHs SKCTpeMyMa (MeTOZ
MHOXXUTeslel JlarpaH)ka). MuHUMakcHble cBoMcTBa (yHKIMM Jlarpanxka. IIpsiMmble MeTOZbI pellieHust
3a/jay C orpaHUYeHUsIMU-paBeHCTBaMU. MeTo/ poeKLyu rpajueHTa. Metos mrpadHbix QyHKLWHI.

— CepyioBasi TouKa (YHKI[MM TPU 3HAKOBBIX OrpDaHUUEHUsIX Ha TiepeMeHHble. HeobxopuMble
yC/IOBUSL CeJIOBOM TOYKHU. JlocTaTouHble ycinoBus cefyioBou Touku. Teopema Kyna-Takkepa. IIpsimble
MeTOZbl pellleHys 3aJjau HeJTMHEeMHOro MporpaMMUpOBaHus. MeTo bl TMHEHHOM anmnpoKcuManuu. Metof,
CKOJIB3SIIIIETO ZI0MyCKa. MeTozibl Moc/iefoBaTe/lbHON 0e3yC/I0BHOM ONTUMU3al[uM (BHYTpeHHUH 1mTpad,
BHellIHUM 1Tpad).

3.5 TeMbl KOHTPOJIBHBIX PadoT
— MuHyMmu3aims QyHKIMY TIPY OTCYTCTBUM OTPaHUYeHUH
— JIuHeliHOe pOrpaMMHUpOBaHue

3.6 Dk3aMeHaLMOHHbIEe BOIIPOCHI
— TI'paguenTHble MeToBI: 001jast hopMysia, 0COOEHHOCTH
— Halitu MUHUMYM KBaZipaTUUHOM QyHKLMK MeTofoM HbtoToHa 3a 1 mar
Pemmts 3a/jauy IMHEMHOrO IPOrPaMMUPOBaHUS

4 MeToanyecKne MaTepHa’ibl
Inst obecrieuenust mpoiiecca oOyueHHWst W pelieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIeAYIOIIHe
MarepHuaJIbl:
— MeTouYeCcKre MaTepuasbl, ONpejessollye TpoLeypbl OLIeHMBaHUS 3HaHWM, YMeHWH,
HAaBBIKOB U (W/IM) ONbITa [eATeJbHOCTH, XapaKTepU3yHOIUX 3Tamnbl (Op-MUPOBaHWS KOMITETEHLHH,
corsacHo 11. 12 paboueii TporpaMMbl.

4.1. OcHoBHas iuTEeparypa
1. Tarapuna JI. I. AiropuTMBI U CTPYKTYpPBI AaHHBIX: yueOHOoe rocobue asst By3oB / JI. T.
larapuna, B. [1. Kongaes. - M.: ®uHaHchl U ctaticThKa, 2009. — 304 c. (Hanuuure B 6ubmmoreke TYCYP
- 60 9K3.)
2. 3aniee M. I. Metoabsl onTUMM3al[MM yrpaBaeHUs [Jisi MeHe[kepoB. KoMIbloTepHO-
OPHEHTHPOBAHHBIM TIoAX0A: yuebHoe mocobue myst By3oB / M. I. 3aiiues. - M.: [leno, 2007. - 302 c.
(Hasmmume B 6ubmoreke TYCYP - 86 3k3.)

4.2. lonoHMTe/IbHAA IMTepaTypa
1. TypynutaeB JLII. OntMu3aiyiss 1 MaTeMaTUYeCKre MeTO/bl TIPUHSATHUS pelleHui: yueOHOe
nocob6ue: B 2 u. / JI. II. TypynTaes. - Tomck: TMILIZIO, 2010 - Y. 1. - Tomck: TMI]IO, 2010. - 210 c.
(Hammuue B 6ubmoreke TYCYP - 13 3k3.)
2. IMHankwua A. C. MaremMaThyeckue MeTO/bI U MOZEIN WCC/Ie0BaHUs Orepalyii: yueOHUK st
By30B / A. C. [llarkun, H. I1. Ma3aeBa. - M.: [amkoB u K°, 2007. - 395 c. (Ha/mure B OMO/IMOTEKE
TYCYP - 20 3k3.)
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4.3. Ob6sa3aTebHBIE YUe0HO-MeTOHYeCKHe MoCco0ust
1. E.C. KaraeBa Metoapl onTumM3aluy: yuebHoe mocobue [DneKTpoHHBIM pecypc]. -
http://kibevs.tusur.ru/sites/default/files/upload/work_progs/kes/mo_posobie.pdf
2. Karaera E.C. Meroguueckre yKa3aHWs K TPAKTUYECKHUM 3aHSITUSM M CAMOCTOSITe/IbHOM
pabore o gucnumMHe «MeTozbl ontumu3saiumn» / E.C. Karaesa. - Tomck, 2016. - 5 ¢. [Dn1eKTpoHHbIN
pecypc]. - http://kibevs.tusur.ru/sites/default/files/upload/work_progs/kes/mo_mu.pdf

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. http://www/lib.tusur.ru — obpa3oBarebHbIN TTOPTaa yHUBEPCUTETA
2. http://www.elibrary.ru — HayuHast 3/1leKTpOHHast OUOIMOTEKA.
3. http://www.edu.fb.tusur.ru - obpa3soBaresbHbIi opTan akynsreTa 6€30MacHOCTH
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