MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUYAS TTPOI'PAMMA YUEBHOM JUCLINTTIHEI
Teopus Urp U UCC/Ie0BaHUE OTIEPALIHi

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue mnoarotoBku (cneruanbHOCTh): 10.05.04 MHBoOpMauOHHO-aHA/TUTHYECKHE CHCTEeMbI
0e30macHOCTH

HanpaenenHocts (ripodusis): ViHdopmanmoHHas 0e30macHOCTh (PUHAHCOBBIX M 3KOHOMHYECKHX
CTPYKTYp

dopma obyueHus: OUHas

dakynbretr: @B, @akynbTeT 6€30MaCHOCTH

Kadenpa: BUC, kadeapa 6e3onacHocTH HH(HOPMALIMOHHBIX CHCTEM

Kypc: 3

Cemectp: 6

YuebOHbI# 11aH Habopa 2012 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bub yueOHOM JesTeTbHOCTH 6 cemecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 36 36 4acoB
3 JlabopartopHbie paboThbI 36 36 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 108 108 4yacoB
5 CamocrosiTesibHasi paboTa 72 72 4acoB
6 Bcero (6e3 3x3ameHa) 180 180 4yacoB
7 [ToaroroBka u czraua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 216 216 YyacoB
6.0 6.0 3.E

JK3ameH: 6 cemMeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokosn Ne 2 oT« 9 » 2 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(criermaneHOCTH) 10.05.04 MHDOpMalMOHHO-aHA/IMUTHUECKe CUCTeMbl 0e30TMacHOCTH, YTBEPKIEeHHOTO

2016-12-01 roza, paccMoTpeHa U yTBepsKJeHa Ha 3ace/laHniu Kadeapbl «___»

20__ ropa,

TPOTOKOJ Ne

Pa3paboTumku:
Accucrent kap. KUB3BC [ITa6ns FO. B.

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

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

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

BUC Melruepsikos P. B.
OKCIePThI:

Houent kad. KUB3BC Kones A. A.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
[pernofiaBaHye AaHHOW JUCLIUTIIMHBI MMEET IieJib 00yUMTh CTY[JEHTOB OCHOBaM TEOPUM WIP U
VICC/IeIOBAHMUS OllepaLyu.

1.2. 3agauM JUCIHUILIMHBI
— O3HaKOMHUThb CTY[IEHTOB C OCHOBHBIMH MaTeMaTHUeCKHMH MeTOofiaMH i1 000CHOBaHUS
pellleHri B pa3/IMUHBIX 00/1aCTsSIX 1je/IeHarpaB/IeHHOM UeIoBeueCKOu /1esTeTbHOCTH;
— (¢dopMupoBaTh Yy CTYyJeHTOB yMeHHe (¢opMann30BaTh peasbHYyI CUTyalulo, CO3JaBaTb
TIPaBWILHYI0 MaTeMaThueCcKyo Mojie/b, TPaMOTHO UCIIO/b30BaTh MaTeMaThuueCKrue MeTO/IbI.

2. Mecro pucuuninssl B crpykrype OITIOII

HOucturiiHa «Teopust urp u ucciefoBanve orepauuyii» (b1.B.[IB.2.1) oTtHocutcs K 670ky 1
(BapuaTvBHas 4acTh).

[pepiiecTByOIMMH ~ AUCLUMIUIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUsS, SIBJSIOTCS
c/iefyrolliye JUCLUIUIMHBI: MaTematudeckuii aHanu3, MeToabl onTumu3aluy, Teopusi BepOSITHOCTeM U
MaTeMaTuyJecKasi CTaTUCTHKa.

[MocneayrowMy AUCLIUITIMHAMU SIBASIFOTCS:: MogenupoBanue MHGOpPMallMOHHO-aHaIUTUUe CKUX
CUCTEM.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

[Tporecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJleyHOLMX KOMIIEeTeHLUi1:

— OIIK-2 cnocoOHOCThIO KOPDPEKTHO TIPUMEHSITh —arrapar MaTeMaTH4eCcKOTro —aHajIu3a,
reoMeTpuH, anreOphl, AUCKPETHOM MaTeMaTHKH, TEODUH BEpPOSITHOCTel, MaTeMaTH4eCKOW CTaTUCTUKY,
YHUC/IEHHBIX METOZ0B, METOJOB ONTHMMH3alMU g (opManusalMyd M pelleHUs 3ajad B cdepe
npod)eCCUOHA/IBHOU eATebHOCTH;

B pesynbrare nsyuyeHUs JUCLMIUIMHBI CTYAEHT JO/DKEeH:

— 3HaTh OCHOBHbIe TIOHATUSI TeOpPUH Wrp; OOIIYI0 TIOCTAHOBKY 3aJad MaTeMaThuecKoro
NIpOrpaMMHPOBaHMs], IMHaMHU4eCKOro POrpaMMKPOBaHUsl, CETEBOT0 M/IaHMPOBaHUs], TEOPUU UTP.

— yMeTb (HOPMHPOBAaTH MHOXKECTBO a/IbTEPHATUBHBIX pellleHWl, CTaBUTh Liefb U BbIOpaTh
OLIeHOYHBIM KpUTEepHii ONTHUMa/bHOCTH, COPMY/IUPOBAaTh OTPAaHWYEHHs] Ha yIpaB/isieMble TlepeMeHHbIe,
CBsi3aHHble CO  crnelMdUKOW  MOJe/nupyeMoM  cucTeMmbl; O0OCHOBAaTh  BbIOOp  TOZAXOZASIIErO
MareMaTHyecKoro MeTo/ja ¥ MpUBECTH aJITOPUTM pelleHNs 3aJauM.

—  BJ/IaJileThb HaBbIKaMU ITOCTPOEHMS U aHa/u3a MoZeJlel TUIIMUHBIX OllepaljuOHHbIX 3a7au.

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBysseT 6.0 3aueTHbIX eJUHMIILI U TIpe/CTaB/ieHa B
Tabmune 4.1.
Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITeTbHOCTH Bcero uacos CemecTpsl
6 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 108 108
Jlekuym 36 36
ITpakTryeckue 3aHSITHS 36 36
JIabopatopHble paboThbI 36 36
CamocrosiTenbHasi paboTa (Bcero) 72 72
BrinosiHeHWe UHIUBUYaTbHBIX 3a/laHAN 32 32
OdopmiieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 36 36
ITogroToBka K rpakTAUeCKUM 3aHSITHSIM, CEMUHapam 4 4
Bcero (6e3 3k3ameHa) 180 180
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IToaroroBka u c/laua 5K3amMeHa 36 36
OO0111ast TPYJ0OEMKOCTD U 216 216
3aueTHble EvHULIBI 6.0 6.0
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 BU/IBI 3aHITUN
3]
= = &
SIS S NPT SR
o o T =
§ ) L T =2 GEJ GEJ g
= - o) >
Has3BaHus pas/ie/ioB AUCLUITAHbI %r £ = = > 8 & &
= s g 5 g 7 2 E
= © S O 9 & %
2 ) 3 M © g X
@ O =t
SN
O
6 cemecTp
1 OCHOBHBIE MOHATHSA U 2 0 0 0 2 OIIK-2
MEeTOZI0JIOTMYeCKHe OCHOBBI
WCCIe0BaHUs ornepaLym.
2 MeTozibl TIOMCKa ONTUMAJIBHOTO 6 6 8 14 34 | OIIK-2
pelieHusl.
3 MeTo/ibl AIMHAMHYe CKOTO 2 2 4 6 14 | OIIK-2
MPOrpaMMHPOBAHUS B UCC/I€I0BaHUN
orepaLyi.
4 MeTo/ibl TMHEHHOT0 14 14 8 22 58 | OIIK-2
MPOrpaMMHPOBaHUS B UCC/I€I0BAaHUN
oreparyi.
5 3a/1aur MacCOBOTO 0OC/Ty>KUBaHKS B 4 4 8 12 28 | OIIK-2
WCC/IeJOBaHUN OrepaLjyu.
6 DneMeHTbI TeOPUU UTD. 8 10 8 18 44 | OIIK-2
Wroro 3a cemecTp 36 36 36 72 180
Utoro 36 36 36 72 180
5.2. Coaep)kaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpHUBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[USIM)
3 z S
g S =
CopeprkaHve pas/iesioB JUCLUTLIMHBI 110 = >
HasBaHus pasjesnos ACP pasa AHCH s = = &
JIEKLIUSIM g g g
S g =
=Y Qg
= S
6 cemecTp
1 OCHOBHBIE IOHATHSA U Beznenue B ucciejoBaHue ornepaLiyid. 2 OIIK-2
MeTO/0JIOTUUeCKHe OCHOBBI OCHOBHBIE IOHATUS U METOZ,0/I0TUYeCKHe
WCC/IeJ0BaHUS OTepaLui. OCHOBBI UCCJIeZIOBAHUS OTlepaLiyii.
Utoro 2
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2 MeToapbI TTOKMCKA ONTUMAIbHOTO
pelLleHus.

OpHOMEpHBIM MOUCK (MeTOoZ, IMPSIMOT0
TMIOWCKa, MeTOZ, TT0JIOBUHHOTO Jle/IeHus],
MeTOJ, JUXOTOMUU, METOZ, 30/I0TOr0
ceyeHus).

MHoromepHbiii IOMCK (MeTo[,
MOKOOPJMHATHOTI'O CITyCKa, MeTO,
rpajiieHTa, MeTo/i HauCKOpeHIero
CITyCKa, MeTOZ, C/Iy4aliHOTO MOMCKa).

YcnoBHast onTUMHU3aLus (MeToz,
Heorpe/ie/IeHHbIX MHOXKUTe/1eN
Jlarpanrka). UuciieHHOe pelieHye
ypPaBHEHUH.

Htoro

OIIK-2

3 MeToibl AMHAMUYe CKOTO
MPOrpaMMHPOBaHUs B UCCJ/Ie0OBaHUU
oreparyi.

MeTozbl JUHAMHUUECKOTO
MPOrpaMMUPOBAHUS B MCC/Ie/JOBAaHUU
orepalyii. 3aziaua o 3aMeHe
obopyoBaHusl.

HToro

OIIK-2

4 MeTo/ibl TMHEWMHOTO
MPOrpaMMHPOBaHUs B MCC/Ie[JOBaHUU
orepaLyi.

MeTo/ibl TMHEMHOTO MTPOrPaMMUPOBaHUSs
B MCCJIe/IOBaHMY oreparyii. 3ajjaua o
Has3HaueHUsIX. BeHrepckuii aropuTM.

TpaHcnioptHas 3agaua. Metop cesepo-
3araHoro yria. Merog oTeHL4aIos.

3ajjaua o pecypcax. I'paduueckuii MeToz
pelieHus 3aJjau TMHeHHOTOo
rporpaMMupoBaHusi. JIBoiiCcTBeHHast
3a/laua JTMHEeWHOTOo MPOrpaMMUPOBAHUSI.

CumMniekc-mMeTos,.

Htoro

14

OIIK-2

5 3agaur MaccoBOTro 00C/TyKUBaHUSI B
WCC/IeJOBAHUU OTeparii.

BBejieHre B TeOpH0 MacCoBOrO
o6cmy>xrBaHMsL. 3a/laull MaCCOBOTO
00C/Ty)KMBaHUsI B PAMKax UCC/Ie0BaHUs
oreparji.

HToro

OIIK-2

6 D/eMeHThbI TeOpUU Urp.

Bsezienue B Teoputo urp. Marpuusslie
urpsl. Perenrie MaTpUYHbBIX UTP B
YUCTBIX cTparerusax. [IpuHmn
MUHUMaKCca U MakKCUMHUHa.
JoMuHupyrolye cTpaTervu.

Pernienue MAaTPHUYHBIX UT'PD B CMEIIdHHBIX
CTpaTerusx.

WUrpel ¢ npupogou. [IpunsaTre pelenun B
yCJIOBUSIX HeonpeZiesieHHOCTU. [IpunsaTHe
pelleHuM B YC/IOBUSAX PUCKA.

HToro

OIIK-2

Wroro 3a cemecTp

36
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5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIUII/IMHAPHBIE CBSA3M C 00eCcneunBalIUMH (PeAbIAYIMMHI)
4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA
Pa3ziesibl JUCHIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00€eCreuruBarouMu (TpeabIIyIuMUA) 1
obecrieuriBaeMbIMH (TTOC/IeAYIOLIMMU) JUCIIUTUTMHAMH TIpeJiCTaB/IeHb] B Tabuie 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIUTTAHAPHBIE CBSI3U

Ne pa3zenoB JaHHOW AUCILUTUIMHBI, /1711 KOTOPBIX HEOOXOAUMO

HanmMeHoBaHUe JUCLUATIIAH n3yyeHue obecrieurBaroux 1 obecrieurBaeMbIX JUCLUTIMH
1 2 3 4 5 6
[TpepmecTByrolye JUCLUATIIMHBI
1 Marematuueckuii aHaIu3 + + + + + +
2 MeTo/b! ONTTUMM3ALAU + + + + + +

3 Teopusi BepoSITHOCTeM U
MaTeMaTuyecKasi CTaTUCTHKA

+ + +

[Mocnenytoliyie AUCHUATITUHBI

1 MopenvpoBaHue UHGOPMAaLIMOHHO-
aHA/IUTUYECKUX CUCTeM

+ + + + + +

5.4. CoOTBeTCTBHE KOMIIETeHI[HH, ()OPMHPYeMBbIX MMPH W3yYeHHH JUCHUIUIMHBI, H BU/J0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU W3yUEHWU JUCLIATUIMHBI, U BUJOB 3aHATHN
TIpe/ICTaB/IeHo B Tabmwiie 5.4

Tabmuia 5.4 — CooTBeTCTBHE KOMITETeHLMH W BUJIOB 3aHATHM, (QOpPMHDYyeMbIX TpU H3yueHUU
VICLIUTIJIHBI
Bupp! 3aHaTHM
= < =
£ 2 8
= & 8 o
= = © o,
o o o =)
v § U L T d
£ =) S 2 z OpPMBbI KOHTPOJIS
s g 2 2. &
S = 5 = &=
N4 = @ <)
E =9 3
% S) 3
5, O S
=) = 2
O
OIIK-2 + + + + KonTtponbHas pabora,
Otuer o
VH/VBU/1yaJIbHOMY
3alaHUr0, JK3ameH, OTuer
1o labopaTopHoii pabore

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3aIuy 00yYeHHs
He npegycmotpeno PYII

7. JIabopaTopHbIe paboThI
HaumeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmie 7.1.
Tabmuiia 7. 1 — HaumeHoBaHHe 1ab0paTOPHBIX paboT

Ha3BaHus pa3zenos HaumenoBanue nabopaTopHbIX paboT

TpyzoeMKOCTb,
q
dopmupyeMblie
KOMITeTeHLIUU

6 cemecTp
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2 MeToapbI TTOKMCKA ONTUMAIbHOTO
pelLleHus.

OpHOMEpHBIM MOUCK (MeTOoZ, IMPSIMOT0
TMIOWCKa, MeTOZ, TT0JIOBUHHOTO Jle/IeHus],
MeTOJ, JUXOTOMUU, METOZ, 30/I0TOr0
ceyeHus).

MHoromepHbiii IOMCK (MeTo[,
MOKOOPJMHATHOTI'O CITyCKa, MeTO,
rpajiieHTa, MeTo/i HauCKOpeHIero
CITyCKa, MeTOZ, C/Iy4aliHOTO MOMCKa).

Htoro

OIIK-2

3 MeTo/ibl AUHaMUUEeCKOTO
MPOrpaMMHPOBaHUs B UCC/Ie[JOBaHUU
orepaLyi.

MeTozbI AMHAMUYECKOTO
MPOrPaMMUPOBAHUS B CCJIeJOBAHUU
orepaLiii. 3ajjaua o 3aMeHe
obopyzoBaHusi.

HToro

OIIK-2

4 MeTtoAbl TMHENUHOTO
MpOrpaMMHPOBaHUs B MCC/IeJOBaHUU
orepaLuyi.

MeTozb! TMHENHOrO IPOrpaMMHPOBaHus
B MCCJIeZIOBaHUM OTlepalyi.
TpaHcriopTHas 3ajaua.

MeTozb! IMHEMHOTIO IPOrPaMMUPOBaHUS
B MCCJIe/IOBaHNY orepaLjuii. 3azada o
pecypcax. CUMILIeKC-MeTO/.

HNToro

OIIK-2

5 3a/1aum MaccoBoro 00C/Ty)KMBaHUS B
HCC/IeIOBaHUU OTlepalfuii.

3aiaur MaccoBOro 00CTy)KUBaHUS B
paMKax MCC/Iel0BaHus OTlepaLiyil.

OIIK-2

6 D/eMeHThbI TeOpUU ULP.

HToro

Pernienue MAaTPHUYHBIX UI'D B YUCTBIX
CTpaTerusx.

Perienue MAaTPHUYHBIX UI'PD B CMEIIdHHBIX
CTpaTerusx.

HToro

OIIK-2

Nroro 3a cemectp

36

8. IlpakTHyeckue 3aHATHUA (CeMUHAPBHI)
HanmMmeHoBaHMe MPaKTHUeCKUX 3aHATHH (CEeMHUHAPOB) MpUBeeHo B Tabsuiie 8.1.
Tabsuna 8. 1 — HaumeHoBaHMe MTPaKTHYeCKUX 3aHSITUN (CeMHUHApPOB)

Ha3Banus pa3aesnoB

HanmeHoBaHue MpaKTUUeCKUX 3aHATHIH
(cemnHapoB)

TpyzoeMKOCTb,
q

dopmupyeMmbie
KOMITeTeHLIUU

6 cemecTp

2 MeTo/pl IOUCKA ONTUMAa/IbHOTO
pelieHusl.

OpHOMEpPHBIN NOUCK (METOZ, MPSIMOT0o
MOMCKA, MeTO/, [TOJIOBUHHOTO JieJIeHus,
MeTO[ IMXOTOMUH, METOZ, 30JI0TOr0
ceyeHwUst).

N

MHoromepHbI TTOUCK (METOZ,
MOKOOPZAMHATHOTO CITyCKa, MeTO/,
rpajiueHTa, MeTo, HaluCKopekIiero

OIIK-2

CornacoBaHa Ha noprtane Ne 14474




CIyCKa, MeTOZ, C/TyuaiiHOrO TIOUCKA).

YcnoBHas ontuMu3anus (MeTog, 2
Heorpe/ie/IeHHbIX MHOXKUTe/1ei
Jlarpanka). UucieHHOe pelieHue

ypaBHEeHUH.
Htoro 6
3 MeToAbl AMHAMUYe CKOTO 3azaua 0 3amMeHe 000pyZOBaHMUS. 2 OIIK-2
MPOrpaMMHpPOBaHUS B U BaHUU
porpaMMm1poBa ccefoBa Vtoro 2
ornepaLyi.
4 MeTo/ibl TMHEHHOT0 3a/laua 0 Ha3HaueHUsIX. BeHrepckuii 2 OIIK-2
MPOrpaMMHPOBaHUs B UCC/IeOBAHUM | aJITOPUTM.
OHEpaH. TpancrniopTHas 3agaua. MeTog ceBepo- 4

3amaHoro yria. MeToz MoTeHIUanoB.

3agaua o pecypcax. ['padmueckuii MeToz, 4
pellieHus 3a/au JIMHEeHHOTo
NporpaMMHpoBaHusl. JIBoMCTBeHHAs
3a/laua JIMHEeWHOTo NMPOrpaMMUPOBAHMUS.

Cumruiekc-MeTof,. 4

Ntoro 14
5 3agaur MaccoBOro 00C/Ty)KUBaHUS B | 3a[jaull MaCCOBOTO O0C/Ty>KUBaHMS B 4 OI1K-2
WCC/1eJOBaHUU OIlepaLiii. paMKax MCC/ieJOBaHus OIepaLyii.

Htoro 4
6 D/ieMeHTbI TeOpUU UTP. PerieHne MaTpUUYHBIX UI'P B UUCTBIX 2 OIIK-2

cTparervsx. [IpyHIMNI MUHUMaKCa U
MaKCUMUHa. [IoOMUHUPYIOLMe CTpaTeruu.

PenteHrie MaTpUUHBIX UTP B CMEIIaHHBIX 4
CTpaTerusx.
Wrpsl ¢ mpupopoi. IIpuHsiTHe pellieHWi B 4

yCJIOBUSIX HeompeziesieHHOCTU. [IpuHsiTHe
pelleHu B YC/IOBUSX PUCKa.

WToro 10

Wtoro 3a cemecTp 36

9. CamocTosiTe/IbHas1 padora
Buzpl camocTosTennbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH TpeJCTaB/eHbl B
Tabmuie 9.1.
Tabmuua 9.1 - Busibl caMoCTOSITe/TbHOM paboThl, TPYI0EMKOCTb U JOpMHUpyeMble KOMITeTeHLIUH

) g x5
= a4 =
s | E%
A3BAHNS DABLEIIOR Buzbl camocTosiTeTbHOM é > o
H pasz, 2" = @opMBbI KOHTPOJISA
paboTbI 3 s
S8 g =
~ o 2
= ©
6 cemecTp
2 MeTogb1 TTOMCKa OdopmiieHre 0TUETOB TI0 8 OI1K-2 KoHTposbHast pabora,
OTITUMAJILHOTO pellleHus. |/1abopaTopHbIM paboTam Otuer 1o
Brimonnenune 6 MHANBU/YaTEHOMY
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VH/VBUYaNbHbIX 3a/laHUN

3afaHnro, OTUeT 1o
nabopatopHoti pabore

Wtoro 14
3 Metoppl OdopmreHue O0TUETOB T10 4 | OIIK-2 KoHTposnbHas pabota,
JTMHaMHYeCKOTOo nabopaTtopHbIM paboTam Otuer no
MPOrPAMMMPOBAHMA B | g 1o werye 7 I/IH,E[I/IBI/I,Z[y?)JIbHOMy
MCCNIEJOBAHNN ONEPALMH. | 1o rororniva mmiIx 3871k 3a/jaHut0, OTUeT 1o
nabopatopHoii pabore
Wtoro
4 MeTobl TMHENHOTO OdopmiieHre 0TUETOB TI0 OI1K-2 KoHTposbHas pabora,
MpOrpaMMHPOBaHUS B nabopaTopHbIM paboTam OTuert 1o
MCC/Ie[OBAHNH ONePaLMil. | g oo 14 I/IH,E[I/IBI/I,LLyaOJIbHOMy
VH/IMBU/ya/IbHBIX 3a/laHui 3a/iaHmo, LUTHET 110
naboparopHoii pabote
Ntoro 22
5 3amaun MaccoBoro ITogroroeka K 4 | OIIK-2 Otuet 110 1abopaTopHOi
00C/Ty>)KUBaHUS B MPaKTUYeCKUM 3aHSATHSIM, pabore, Dk3ameH
WCC/Ie/IOBaHUY OrepaLyil. | ceMHUHapam
OdopmreHue 0TUETOB T10 8
naboparopHbIM paboTam
Ntoro 12
6 DnemeHThI Teopuu Urp. | OdopmiieHre 0TUeTOB 10 8 |OIIK-2 KonTtponbHas pabora,
nabopaTopHbIM paboTam OrTuert 1o
BeirnosnHeHue 10 HHAHBHAngbHOMy
» HU TUeT I
VH/IMBU/ya/IbHBIX 3a/laHUI 3ajdHumo, LTHET 110
nabopatopHoii pabore
Wtoro 18
Wtoro 3a cemecTp 72
[ToaroroBka u caya 36 JK3aMeH
5K3aMeHa
Utoro 108

10. KypcoBas pa6oTa (nmpoeKr)

He npegycmorpeno PYII

11. PeliTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAEHTOB

Tabmuiia 11.1 — banibHbBIe OLIEHKH /IS 37IEMEHTOB KOHTPOJIS

11.1. Ban/jbHbIe OLEHKH /11 3/IEMEeHTOB KOHTPOJIsl

. . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©6ann 3a nmepuof,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
6 cemecTp
KoHTposbHasi pabora 10 10 10 30
OTuet no 4 4 4 12
VHVBUYabHOMY
3a[JaHUI0
OTueT 1o y1labopaTopHOM 8 12 8 28
pabote
WTtoro makcumym 3a 22 26 22 70
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nepyo/,

DJK3aMeH 30

Hapacraroym utorom 22 48 70 100

11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU

basnnbl Ha 1aTy KOHTPOIbHOM TOUKH Onenka

> 90% oT MakCMMasbHOM cyMMbI 6asiioB Ha gaty KT 5

Ot 70% 10 89% oT MakcMManbHOW cyMMBI O6asioB Ha gary KT

4
Ot 60% 1o 69% oT MakcuMasbHOM cyMMbI OansioB Ha gaty KT 3
2

< 60% oT MakcuMasbHOM cymMMbl OansioB Ha gaty KT

11.3. Ilepecuer 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.
Tabnuua 11. 3 — [NepecueT cymMMbI 0a/I7I0B B TPAULIMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

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

9K3aMeH

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

4 (xopollio) (3auTeHo0) 75 -84 C (xopo110)
70 -74
— D (yaoBnieTBOpUTEHHO)

3 (YAOB/IeTBOPUTEBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTETHO) (He Hike 60 6asoB F (HeyzmoB1eTBOPUTEJILHO)

3aUTeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIJMOHHOE 00ecrieyeHHe AUCIMILIMHBI

12.1. OcHoBHas 1uTEepaTypa

1. IllankuH, A. C. MareMaTtiyecKkrie MeTOZbI M MOJIeJIA UCC/IeIOBAaHMUS OTepalyi . YUeOHUK [iIst
By30B / A. C. Illankun, H. I1. Ma3zaeBa. - 4-e u3g. - M. : [amkos u K°, 2007. - 395[5] c. : Tabm., ui. -
Bubmuorp.: c. 395-396. - ISBN 5-91131-331-6 : 118.80 p. (Hanuuue B 6ubmoteke TYCYP - 20 3k3.)

2. CanwmuHa, H. FO. Teopus urp [Tekct] : yuebHoe nocobue / H. FO. CanmuHa ; MUHUCTEPCTBO
obpa3oBaHuss U Hayku Poccuiickoit ®epepary, TOMCKUE TOCYZApCTBEHHBIM YHMBEPCUTET CHCTEM
yTIpaBleHUus] U pafno371eKTpoHuku (Tomck), DakynabTeT AWCTAHLMOHHOTO OOyueHws. - Tomck : Omb
Konrent, 2012. - 92 ¢ : un. - bubmuorp.: c. 89. - ISBN 978-5-4332-0079-1 : 135.00 p., 15.00 p. (Hamuuue
B bubmioreke TYCYP - 19 3k3.)

12.2. lonosiHuTe/IbHAS IUTEpPaTypa
1. WccnenoBanue omepanyid ¥ MeToAbl onTtuMu3anui. Yacte 1. JIEKIIMOHHBIM Kypc: YueOHOe
nmocobue / Munenb A. A. - 2016. 168 c. [OnekrpoHHbili pecypc] - Pexum gocrtyma:
https://edu.tusur.ru/publications/6474, nata obpamjenus: 09.02.2017.

12.3 YueOHo-MeToguUeCKHE TT0CO0HA

12.3.1. O6sa3aTebHBbIE YUeOHO-MeTOHYECKHE M0CO0us
1. Acradypos, B. I UccnenoBaHue omepauyi : MeTOAWUYECKHE YKa3aHUSI 10 BbITIOTHEHUIO
naboparopubix pabor / B. I. AcrtadypoB ; ®PenepanbHOe areHTCTBO 1O 00Opa3oBaHUIO, TOMCKHIA
rOCyJapCTBeHHbIM  yYHUBEPCHUTET  CUCTeM  yIpaB/leHWss U paAuo’neKTpoHuku,  Kadezapa
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aBTOMAaTU3UPOBAHHBIX CUCTeM yripaBieHus. - Tomck : TYCYP, 2007. - 58[1] c. : w., Tabs. - Bubmumorp.: c.
50. - 135.90 p. (Hamuuue B 6ubmoreke TYCYP - 75 3K3.)

2. Koctwouenko, E.FO. Teopusi urp u ucciefoBaHve omnepalyii : MeTOAUYECKHe YKa3aHUs IO
BBITIOJTHEHUIO TIPAKTUUECKUX U CaMOCTOSITe/IbHBIX paboT. — Tomck: B-Cniektp, 2015. — 60 c. ISBN 978-5-
91191-334-2 [OnekTpoHHbIi pecypc]. - http://kibevs.tusur.ru/sites/default/files/upload/manuals/tiiio.pdf

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA AJIfA JIUL] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YueOHO-MeTOANUECKHE MaTepHaslbl [l CAMOCTOSTe/IbHOM U ayJUTOPHOM paboThl 00yUaroIMXCs
Y3 4YKC/jia WHBAU/OB MPEeAOCTaB/sAOTCA B opMax, aalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3710POBbsI U
BOCTIpUSITUS UH(MOPMAL[UH.

JIisi iu1y ¢ HapyLIeHUusIMM 3peHust:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IIPUPTOM.

JIisi d1 ¢ HapyLIeHUusIMM cjIyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IeyaTHOU (popme.

JI/is1 UL ¢ HapylHIeHHUsIMU ONMOPHO-ABUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH)OPMAIHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpedyemoe
NMporpaMMHoe obecrieyeHue

1. 1. edu.tusur.ru — obpa3oBareyibHbIN NTOPTaT YHUBEPCHUTETA;

2. 2. edu.fb.tusur.ru — obpa3oBarenbHbIHi TIOpTas aKyabTeTa 6e30MacHOCTY;

3. 3. lib.tusur.ru — 6ubmmoreka TYCYPa.

13. Marepua/ibHO-TeXHHYEeCKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O6uue TpeGoOBaHKS K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHUI0 JUCIUTUTHHBI

13.1.1. MaTepua/IbHO-TEXHHUECKOE 00ecreyeHue /ISl IEKIMOHHBIX 3aHATHH

[nsi  mpoBefieHWs]  JIEKLMOHHBIX  3aHATUM  HWCTIONMb3yeTcs — yueOHO-MCCiiejoBaTenbCKast
BBIUKMC/IUTE/IbHAsE JlabopaTopusi, pacriosiokeHHast 1o azpecy 634045, Tomckas ob6macts, . ToMcK,
KpacHoapmeiickast ynuija, A. 146, 4 stax, ayg. 401. CocraB obopyznoBaHusi: YueOHast mebesb; JKpaH
pasABWKHOMN — 1 wWT.; MynsTMeauiiHbiv npoekTop Benq — 1 wt.; KoMnbroTep neKLMOHHBIM Samsung —
lwit.; Vicnonb3yeTcst /MIjeH3UOHHOe MporpaMMHoe obecrieueHue, TakeThl Bepcueild He Hibke: Microsoft
Windows 7 SP 1, Microsoft Powerpoint Viewer; Vmeercss rmoMellieHrMe [Jii XpaHeHUs W
npoduIaKTHUe CKOTo 00C/Ty)KUBaHUs yuebHOro 000py/j0BaHuSI.

13.1.2. MaTepua/IbHO-TeEXHHYeCKoe obecriedeHue /il NPaKTHYeCKHX 3aHATHI
[nsi  mpoBefieHMsT — TPAaKTMUECKMX  3aHATHH  MCIoOb3yeTcst  yyeOHO-McCCie/joBaTeNbCKast
BBIUMC/IATE/IbHAsE jlaboparopusi, pacriosiokeHHast 1o afpecy 634045, Tomckas obnacts, . ToMck,
KpacHoapmeiickas ynuija, 1. 146, 4 stax, ayg. 403. CoctaB obopyzaoBaHusi: YueOHass Mebenb; [Tocka
MarHUTHO-MapKepHas — 1 ImT.

13.1.3. Marepua/ibHO-TeXHHYECKoe obecrieueHue /ijis 1abopaTopHbIX padoT

Ons  mpoBefieHWst  y1labOpaTOPHBIX  3aHATUM ~ UCTO/Nb3yeTcs — yueOHO-UCCIefoBaTebCKast
BBIUMC/IATE/IbHAsE Jlaboparopusi, pacriosiokeHHast 1o afpecy 634045, Tomckas obnacts, . ToMck,
KpacHoapmeiickas ynuija, A. 146, 4 stax, ayg. 402. CoctaB obopymoBaHus: YueOHass mebesb; JKpaH
paszaBwxHOU — 1 mt.; MynstumenuiiHelid npoekrop Benq — 1 wt.; Kommbsroreps! knacca He Hwke AMD
A8-5600K/ ASUS A88XM-A/ DDR3 4 Gb/ WD5000AAKX 500 Gb. ¢ mMpoKONoa0CHbIM JOCTYTIOM B
Internet, — 15 mr.; Wcronb3yeTcs MMLjeH3MOHHOE ITPOrpaMMHOe o0ecrieueHre, TIaKeThl Bepcrell He HIDKe:
Microsoft Windows 8.1 Professional; Visual Studio 2012; Oracle VM VirtualBox; VMware Player.
WmeeTcst momelijeHye i1t XpaHeHUsI ¥ TPOQUIaKTHUeCKOro 00CTyKruBaHus yuebHOTo 060py0BaHuSI.

13.1.4. MaTepua/IbHO-TEXHHYeCKoe o0ecrieueHue /Jijisi CaMoCTOsITe/IbHOH PadoThI
Ilnst camocTosITe/TbHOM PabO0ThI KCIIOb3yeTCss yueOHast ayguTOpHs (KOMITBIOTEPHBIN K/lacc),
pacriosiokeHHasi 1o agpecy 634034, r. Tomck, yn. KpacHoapmeiickasi, 146, 2 stax, aya. 204. Cocras
obopyznoBaHusi: yuebHasi MeOesib; KOMIIbIOTephI Kiacca He Hike [I9BM INTEL Celeronr D336 2.8y, -
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7 IIT.; KOMIbIOTephbl ToakmoueHbl K ceth MHTEPHET wu obecrieunBaroT [JOCTYyN B 37€KTPOHHYHO
MH(pOpMaLMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTETa.

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

OcBoeHue JUCHUTIIMHBI uijaMu ¢ OB3 ocCyliecTB/sieTCsl C UCIOb30BaHUEM CpefCTB 00ydeHust
0011[ero U CrielMasbHOTO Ha3HAYeHHUS].

[lpyu oOyyeHUM CTyAE€HTOB C HapyLIeHUsIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHUe
3BYKOYCW/IMBAIOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEeACTB W [JPYIMX TeXHUUEeCKHUX CpeZCTB
nipreMa/miepesiaui yueOHoN MH(pOpMaIMK B AOCTYIHBIX (opMax AJisi CTYAeHTOB C HapyIIeHUs MU CJTyXa,
MOOW/ILHOW CHCTeMBbI OOyYeHUs [jisi CTYAEHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOW
cucTeMbl. YueOHasi ayUTOpHs, B KOTOPOM 00yuaroTCsl CTy[eHThbl C HapylleHWeM cjiyxXa, ob6opynoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJUOTEXHUKOW, BUAEOTEXHUKOW, 3JeKTPOHHOW [JOCKOW, MY/IbTUMEOUNMHOMN
CUCTEMOHM.

[Tlpu oOyueHMM CTY[€HTOB C HAPYIIEHHWAMH 3PeHHUSIMH TIPEeYCMOTPEHO WCII0/Ib30BaHUE B
JIeKIIMOHHBIX U yueOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha JI0OCKe WU CJlalijia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTMUnTesel /11 yla/IeHHOTO TPOCMOTpa.

[Tpu 00yyeHHH CTYJEHTOB C HapyLIeHUSIMH OMOPHO-/BUraTe/IbHOrO anmapara HCTo/Ib3yHTCS
aZlbTepHAaTHUBHBIE YCTPOMCTBa BBOJa MH(MOpMAIMU U Apyrye TeXHUUYecKrWe CpeJCTBa MpreMa/riepe/jaun
yueOHOM MH(bOpPMAaLIMK B JOCTYIHBIX (opMax AJisi CTYAeHTOB C HapyLIeHUSMUA OTOPHO-ABUraTebHOTO
arrapara, MOOU/IbHOM CHCTeMbI 00yUeHHUs JJ1s1 TIOZiel C MHBA/IUJTHOCTBIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OLEHOYHBIX CPEACTB M MeTOANYECKHEe PeKOMeH/Jal[uH
@OH/|, OLEHOUHBIX CPeACTB U THUIIOBbIe KOHTPOJIbHBbIE 3a/laHusl, WCIOJIb3yeMble [Jis OLIeHKU
c(hOpMMPOBAaHHOCTA M OCBOEHHsI 3aKpervIeHHbIX 3a AUCLMIUVIMHOW KOMIIeTeHLIUA TIpU TIpOBe/leHUU
TEeKYII[|eH, TTPOMEXKYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKEHUH K paboueli mporpaMme.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHUYeHHBIMH BO3MO)KHOCTAMH
30POBbsA
[ns CTy#eHTOB C WHBaJWMHOCTBIO IPeAyCMOTPEHBI [OIOJHUTEe/IbHbIE OLIeHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B TaO/uIle.

Taﬁmma 14 - I[OHOJIHI/ITEJIBHLIE CPpeACTBA OLI€HUBAHUA /I CTYAE€HTOB C UHBA/INJHOCTBHO

Bu/IbI IONO/THUTETbHBIX OLIEHOUHBIX
CpefcCTB

q)OpMBI KOHTDPOJIA U OLI€HKH

Kareropuu cTyzeHTOB
P CTYA pe3ynbTaTtoB 00yUeHust

TecTbl, MUCbMEHHbIE CAMOCTOSATE/IbHBIE
paboThI, BOMIPOCHI K 3aUeTY,
KOHTPOJTbHBIE PAOOTHI

C HapylieHusIMuU
c1yxa

[IpeumyliiieCTBEHHO TTUCbMeHHast
IpoBepKa

C HapylieHusIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIPOC T10 TEPMHUHAM

[TperMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHOVBUYaTBHO)

C HapylieHusIMuU
OIOPHO-
JIBUraTebHOr0
anmnapara

PellieHre AMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PabOThI, TUCHbMEHHBIE
CaMOoCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
MeTOoZaMU

C orpaHUUeHHUSIMU T10
o0ITIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSTE/IbHbBIE
paboThI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[Tpermy11ieCcTBEHHO TIPOBEpKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1jerocst Ha MOMEHT IPOBepPKU

14.3 MeToguuecKre peKOMeH/JaljuH 10 OLleHOYHbIM Cpe/iCTBaM JJIsl JIML] C OrPaHNYeHHbIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crynentoB ¢ OB3 mnpeaycMmarpuBaeTcss AOCTyIHas (opma TipefloCTaB/ieHUs 3a/laHUui
OLIeHOYHBIX CPeJICTB, & UMEHHO:

B TeuvaTHol dopme;
B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;
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- B (hopMe 3/IeKTPOHHOIO JOKYMEHTa;

- METO/IOM UTeHUsI aCCUCTEHTOM 3a/laHusl BCITX;

- rpe/i0CTaB/IeHre 3a[jaHusl C UCII0/Ib30BaHUEM CypZONepeBo/a.

CTyzeHTaM C MHBA/JWJAHOCTBIO yBe/JWYMBAeTCsl BpeMsl Ha IOJTOTOBKY OTBETOB Ha KOHTPOJ/IbHBIE
BOMPOCHI. [I1s TaKWX CTy[EeHTOB IpeJyCMaTpuBaeTcs JOCTynHasi (opma MpejocTaB/ieHss OTBETOB Ha
3a/laHusl, @ UMEHHO:

- MMUCbMEHHO Ha Oymare;

- Habop OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C MCIO/Ib30BaHUEM YC/IYT aCCUCTEHTa;

- T1pe/icTaB/eHe OTBETOB YCTHO.

[Mporienypa olieHWBaHUsI pe3y/bTaTOB OOyueHus: MHBaIU/OB IO AWCLUIUIMHE TpeJycMaTpUBaeT
npeiocTaB/ieHue UH(opMaLvy B (hopMax, afjlallTHPOBAaHHbIX K OTPaHUUYEHUsIM UX 3[0POBbsl U BOCTIPUSTUS
VH(bopMaLu:

Jis U1 ¢ HapylleHUsIMHM 3peHus:

- B (hopMe 3/1IeKTPOHHOIO JOKYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

Jns i ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

Jis M1 ¢ HapylIeHUsIMHM ONOPHO-ABHIaTe/IbHOI0 anmnapara:

- B (hopMe 7IeKTPOHHOI0 JOKYMEHTa;

- B IeyaTHOM (popme.

[Tpu HeoOxoAMMOCTH Ayisi 00YyUAIOIIMXCS C MHBATMAHOCTBIO TPOLeypa OLieHWBaHUsI pe3y/IbTaToB
00yueHHsl MOKEeT IIPOBOJUTHCS] 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/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
Teopus uUrp u ucciejoBaHue onepanum

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBnenue mnoarotoBku (crneruanbHOCTh): 10.05.04 MHboOpMaIHOHHO-aHA/TUTHYECKHE CHCTEeMbI
Oe3omacHoCTH

HampasnenHocts (ripodusin): ViHdopManmoHHas 0e30macHOCTb (PMHAHCOBBIX M 3KOHOMHYECKHX
CTPYKTYp

dopma obyueHus: OUHAsA

dakynbretr: @B, PaKkynbTeT 0€30MaCHOCTH

Kadenpa: BUC, kadeapa 6e3onacHocTH HH(POPMALMOHHBIX CHCTEM

Kypc: 3

CemecTtp: 6

YuebHbIi 171aH Habopa 2012 roga

Pa3paboTuuku:
— Accucrenr kad. KWB3BC Illabns FO. B.

JK3aMeH: 6 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

OIIK-2

CrIoCcOBHOCTBI0 KOPPEKTHO TIPUMeHSITh anmapar | [Io/bkeH 3HaTh OCHOBHBIE TTOHSTHSI TEOPUN
MaTeMaTU4eCcKOro aHaivsa, FeOMeTpuHy, urp; oOIIyt0 MOCTAaHOBKY 3aJay

anreOpbl, AMCKPETHOM MaTeMaTUKH, TeEOPUH
BEepPOSITHOCTEM, MaTeMaTUyeCKOU CTaTUCTHUKH,
YHCJIEHHBIX METO/IOB, METOJ0B ONTHMM3aLIM1

MaTeMaTH4yeCKOro NporpaMmMHpOBaHUs,
JIMHaMUueCKOTr0 TTpOrpaMMHUPOBaHUS,
CEeTeBOro IJIaHUPOBAHUSI, TEOPUU UTD.;

[omkeH ymeTb (GOPMHUPOBaTb MHOXECTBO
a/lIbTePHAaTUBHBIX PelleHUM, CTaBUTh LieJb
¥ BbIOpATh OLIEHOUHBIN KPUTEPHiA
ONTHUManbHOCTH, CHOPMYIUPOBAThH
OrpaHUUeHMs Ha yIipaBJ/isieMble
riepeMeHHbIe, CBsi3aHHbIe CO CITeLiM(pUKOM
MOZIe/TMPyeMOi CUCTeMbI; 000CHOBAaThb
BbIOOP MOAXO/SAIIIEr0 MaTeMaTHue CKOro
MeTozia U TIPUBECTH a/ITOPUTM pellieHust
3a/jaunl.;

[omkeH Bia/ieTh HaBbIKAMU TTOCTPOEHUS U
aHa/iM3a MoJiesiel TUMTUYHBIX
OIepalMOHHBIX 3aau.;

I opManu3alum 1 pellieHus 3azad B cepe
rpodeCCHOHAMBHOM /leITe/IbHOCTU

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLI€EHWUBAHUS KOMITETEHIIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

Tlokazarenu u
KpUTEpUHr

3HaTb YMmeTb Bnagets

OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObaaeT fuarna3oHOM KouTponupyet paborty,

YPOBEHB) U TeopeTH4eCKUMHU MPaKTUYECKUX YMEHUH, | [IPOBOJMT OLIEHKY,
3HAHUSIMH B TIpe/iesiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TIOHUMaHWeM TPaHUI] abcTparupoBaHUst
MIPUMEHUMOCTH nipobeM

O6nagaeT Auana3’0HOM
MIPAKTUYECKUX YMEHUH, 3aBepIleHKe 3a/iay B
TpeOyeMbIX /ISl pELlIeHUsT | KCC/IeI0BaHUH,
oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCITOCA0IMBAET CBOE
oby1acTv UCcie[OBaHMUS MoBe/IeHre K
00CTOsITeIbCTBAM B
pelieHUH pobiem

Xoportio (6a30BbIit
YPOBEHD)

3HaeT (aKThl, IPUHLIUTIBI,
TIpOLIeCChl, 00IIHe
TIOHSATHS B Mpejienax
r3yuaemoii obsactu

BepeT oTBeTCTBEHHOCTH 3a

Paboraet npu rpsiMomM
HaO/MIOeHNN

OO6asaeT OCHOBHBIMHU
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajiau

YnoBnerBoputenbH | O6mazaeT 6a30BbIMU
o (TIoporoBbii OOIIMMH 3HAHUSIMU
YPOBEHD)
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AedaTe/IbHOCTH.

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Komnerenuusa OIIK-2

OIIK-2: cnocobHOCTbI0 KOPPEKTHO TIPUMEHSITh arirapaT MaTeMaTHueCcKoro aHajv3a, TeOMeTpUH,
anreOpebl, AMCKPETHOM MaTeMaTHKH, TeOPUH BepOSTHOCTeH, MaTeMaTH4eCKOW CTaTUCTUKW, YHC/IeHHBIX
METOZIOB, METO/IOB ONTHUMM3aLuu A/ (popManusaliiy U pelleHusl 3ajau B cepe mnpogecCroHaNIbHON

st bopMUpOBaHHS KOMIIETEHIIMH HEOOXOANMO OCYILECTBUTD Psifi ITAMOB. JTaribl HOpMHUPOBaHHMs
KOMIIETEHLIUM, TPUMEHsieMble /s STOr0 BHUIbl 3aHATUHA W UCIOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tipe/iCTaB/eHbI B Tabsuiie 3.
OPMHPOBaHUs KOMIIETEHLIMH U UCII0/Ib3YEMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmwia 3 — Tansl

MOCTAaHOBKY 3aZiay
MaTeMaTHueCKOro
NIpOrpaMMHUPOBaHUS,
JIMTHAMHYeCKOro
NIpOrpaMMHUPOBaHUS,
CeTeBOro MJIaHUPOBaHMUS,
TEOpUHU UTp.

Cocras 3HaTb Y™metb Bnagets
CopepykaHue OCHOBHBIe TIOHATHUSA ®opMUpOBaTh MHOXKeCTBO | HaBblKaMu MOCTpPOeHUs U
3TaroB Teopuu urp; OO11yI0 a/IbTepHAaTUBHBIX aHasv3a Mozieneu

pelleH’, CTaBUTh LieJlb U
BBIOpaTh OL[eHOUHBIH
KpUTepui
ONTHMa/bHOCTH,
chopMyMpoBaTh
orpaHUuYeHus Ha
yTpas/isieMble
repeMeHHble, CBSI3aHHbIe
co crieliurKou
MO/Ie/IMPYeMOM CHUCTEMBI;
O6ocHoBaTh BBIOOD
MOJXOAIIero
MaTeMaTHh4yecKoro MeToza
Y TIPUBECTU a/lTOPUTM
pelLleHus 3a/auH.

TUIMAYHBIX OTEePALIMOHHBIX
3a/au.

Bubl 3aHaTHM

* [lpakTueckue
3aHATHS;

* JlaboparopHbie
paboThI;

* Jlekuuu;

* CamocrodTenbHas
paborta;

* [lpakTnueckue
3aHATHS;

* JlabGopartopHble
paboThI;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* JlaboparopHble
paboThI;

* (CamocTosTenbHas
pabora;

Hcrionb3yemMble * KoutposnbHas pabora; | ¢ KoHtponbHas pabora; | ¢ OTtueT no
cpefcTBa * OrTuer 1o e Ortuer no nabopaTopHoii pabore;
OLleHMBaHHUs nabopatopHoii pabore; nabopatopHoi pabore; * Ortuet 1o
* Ortyet no * Otyer no WHIUBH/yallbHOMY
UHAWBUAYya/IbHOMY UHIWBHYya/IbHOMY 3a/laHHRO;
3a/laHHUIO; 3a/laHMUIO; * DK3aMmeH;
* DK3aMmeH; * DK3aMeH;
dopMy/nMpoBKa TMOKasaTesjeldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHL[MM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/ii ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarax
CocraB 3HaThb YmeTb Bnagets
OminuHo * 3HaeT OCHOBHbIE * MoXeT NnpUMeHUTb 1 * CB00OogHO Bajeet

(BbICOKMI YPOBEHB)

MeTO/Ibl MCC/Ie/IOBaHHUS
orepali U TeEOpUU Urp
Y UX BO3MOKHOE
TIPUJIO’KEHUE B

000CHOBBIBaThH BBIOOP
METOo/|a peIeHust
ripogeccrioHaIbHOM
3a/lauul C TIOMOIIIBI0

pa3HBIMH CIIocobamMu
TIpe/iCTaB/IeHUsT U
peleHust
ripoeccroHaMbHBIX

CornacoBaHa Ha noprtane Ne 14474

16



ripoeccroHaIbHOM
JesITeTbHOCTH, 3HAeT UX
B3aMOCBSI3b U
OTHOIIIEHHE K
KOHKDETHBIM 3a/jauam
ripocheccroHabHOM
JiesiTeNTbHOCTH;

MeTO/|0B TEOPUU UTP U
VICC/Ie[J0BaHUS OmepaLi;

3a/1au C UCIT0/Ib30BaHHUEM
CpeJICTB TEOPUU UTP U
HCC/IeIoBaHUS OTlepaliyii;

Xopotiio (6a30BbIii

¢ 3HaeT OCHOBHLIE

* IIpumensier amnmapar

* MoseT NIpUMeHsATh U

VICC/Ie[J0BaHUs OmepaL;

YPOBEHb) MeTO/Ibl MCCJIeJOBaHUS TeOPUU UTP MpHU 000CHOBBIBATh peIeHHs]
orepauyii U TEOPUU UTP | pelleHun C MCTI0/Ib30BaHUEM
Y UX BO3MO)KHOE ripodeccroHaIbHBIX arirapara TeOpUM Urp;
MIpUWIOXKEHUe B 3a/1ay;
ripoeccroHabHOU
JlesiTeTbHOCTH;
YIOB/IETBOPUTE/IBH | * JlaeT OrpezeieHust * Ymeet paboTath CO * MoskeT NIpUMeHUThb
0 (TIoporoBeIi OCHOBHBIX TTIOHATUM CMIPaBOYHOU HeKOTOpbIe paszesibl
YPOBEHb) TEOpUU UTP U JIUTepaTypoH, peliaeT TeOPUU UTP MpHU

TUIIOBbIE 3a1d4u;

peleHn:
ripodeCcCUOHaIbHBIX

3a/iay;

AedATe/IbHOCTH, XdPAKTEPU3YIOLIMUX 3TAallbl

3 TunoBbIe KOHTPOJ/IbHbIE 3aJaHUA
s peany3alidy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHasibl, HeoOXoAUMbIe /ISl OLIeHKU 3HaHWM, YMeHHWH, HaBBIKOB W (WJTH) OIbITa

oOpa3oBareIbHOM MPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

3 * xA2 + x mpu HavasmbHOM mpubmwkennu (x_0,y_0) = (1.0,0.0) u BesMuuHON Imara t =

3.1 Tembl MHAUBUYa/TbHBIX 3a/lAHUH
— HaiiTu MeToz10M 30710TOTO CeuyeHust JIOKaabHbI MUHUMYM (pyHKIMU F(x) = 5 * XA3 + xA2 - x -
4 Ha untepBasie [0.0;0.5]. IIpegcTtaBuTh 3 MOJIHBIX UTEpaLUU.
— HailTu MeToZiOM Heorpe/ie/IeHHbIX MHOXKUTesell JlarpaHka YCIOBHBIM MUHHUMYM (GYHKLUH
F(x,y) = -7 * y\2 + 7 *x * y + 7 * xA3 ripu orpanuuenuu f(x,y) =y + x + 3 = 0. PellieHue JoBecTH 70
ypaBHEHUsI C OJHOM HEM3BECTHOM X.
— HaiiTi MeToz0M MpPSIMOTO TOMCKa pelleHre TOAy4YeHHOTO B Mpejblylleil 3a1aue ypaBHeHUs
Ha uHTepBase [2.3;2.8]. [IpeacraButh 3 nonHbix utepaiuu npu N = 3. HaliTu KoopAuHath! (X_min,y_min
) YCZIOBHOTO MMHHAMYMa.
— HaliTu MeToiOM rpajivieHTa JI0KaJbHbIi MUHUMYM QyHKLMU F(x,y) =2 * y\2 + x ¥y + 4 * y +

IIpencraBuTh 3 MOJMHBIX UTEPALIVHN.
— Pemmth 3afjauy 0 Ha3HaUEHUSIX BEHTePCKUM aaroputMoM. 3azauu / icrionnurtenu = [ [2; 7; 8;
6; 61; [1; 10; 10; 10; 8]; [10; 3; 10; 8; 9]; [10; 2; 7, 7; 51; [4; 5; 15 2; 2] ]
— PewmmuTh 3az1auy 0 3aMeHe obopyzoBaHus. OOopy0BaHHe IKCIITyaTUpyeTcs B TeueHue N = 5
net; p0 = 42 — cTouMOCTb HOBOTO 00opyzAoBaHus; g(t) — JOXOALI OT TPOAAXKK 000pYyAOBaHUS BO3pacTa t
net; 1(t) — 3aTpaThl Ha Cofiep>KaHHe 000pyZOBaHUs BO3pacTa t jieT B TeueHue roza. t | g(t) | r(t) = [ [0; 38; 6
1; [1;5 315 91; [2; 23; 13]; [3; 21; 171; [4; 16; 21]; [5; 9; 23] ]
— Pemmth TpaHCTIOPTHYIO 3a/lady METOZAOM ToTeHI[MasioB. OTOpHBINA IJlaH Ha OCHOBE MeToza
ceBepoO-3ara/iHoro yryia. 3arpockl norpebuTtesneit [80; 40; 40; 110] / 3anacek! nocrasiukos [200; 40; 30] =
[[7;5; 4;3];[2;5; 1; 01; [4; 6; 1; 6] ]
— [Ind aHTaroHWCTUYEeCKOW Wrpbl [BYX WIPOKOB TIpUBeJeHa IlaTeXXHasi MaTpulia I[epBOro
Urpoka. MeTojoM MakCMMMHA U MUHMMAKCA OTpe/le/TUTh HIKHIOI M BEPXHIOIO 1IeHbl Urpbl. MeTomom
JOMUHUPYIOLUX CTpaTeruil onpefie/IMTh ONTHMa/bHble YUCTble cTpaTteruu Urpokos. A = [ [10; 6; 4; 0;
-10]; [-3; -6; 6; 3 ;-1]; [10; 2; 2; 6; -11; [-9; -8; -1; -8; -6]; [-6; 1; 3; -1; -3] ]
— [Ind aHTaroHWCTUYECKOW WIpbl JBYX WIPOKOB TIpUBeJeHa Ti/laTeXXHassh MaTpuila IepBOro
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urpoka. MeToioM MakCMMHHa U MUHUMAaKCa OTPe/e/IUTh HIKHIOI 1 BEePXHIOIO 1jeHbl Urpbl. CUMIUIEKC-
MeTO/IOM OIIpe/ieJIUTh ONTUMasbHbIe CMelllaHHble CTpaTeruy UrpokoB. A = [ [-2; -3; 2]; [-8; 0; 6] ]

— [ns wurpel W3 TIpeAbiAylled 3ajaud TeperMT K JBOMCTBEHHOW 3ajiaue JIMHEMHOTO
rporpaMMHpoBaHus. ['paduyeckuM MeTOJOM OIpeeNuTh 1eHy WIPbl U OMNTHUMaJbHble CMelllaHHbIe
CTpaTeruy UTPOKOB.

3.2 JK3aMeHaLMOHHbIe BOIIPOCHI

— Bgegenue B uccnenoBaHue oriepaiivii. OCHOBHbIE TIOHSITUSI M METOAOJOTMUeCKUe OCHOBBI
VICC/Ie[J0BAHMs OTlepaLuil.

— OpHOMepHbIM TIOUCK (MeToJ, TIPSIMOrO TIOMCKA, MeTOo[, TIOJIOBUHHOTO Jie/ieHusi, MeTO[
JIMXOTOMUHU, METO/, 30/I0TOT0 CeUeHUs]).

— MHoromepHblii TIOMCK (MeToJ, TIOKOOPAWHATHOTO CITyCKa, MeTOJ, TpaJleHTa, MeTOJ
HaWCKOPEUILIero CIyCcKa, MeToz, CIy4alHOro MOMCKa).

— YcnoBHas onthMu3auus (MeTOZ, Heompefe/reHHbIX MHokuTened Jlarpanka). UucsieHHoe
pellleHHe YpaBHEHUM.

— Metozp! AYHaAMHUYeCKOro NMPOrpaMMHUPOBaHUsl B MCC/Ie[0BaHMM Olepalui. 3ajadya O 3aMeHe
obopyzmoBaHusl.

— Mertopp! IMHENHOrO NMPOrpaMMHPOBaHUs B UCC/IeJ0BaHUM omnepalyi. 3aZada O Ha3HaueHUsIX.
BeHrepckuii afiropuTm.

— TpaHcnoprtHas 3asa4a. MeToj, ceBepo-3anaZjHOro yria. MeToz noTeH1yanaos.

— 3asaua o pecypcax. ['paduueckuii mMeToj pellleHUs 3ajau JIMHEHHOTO MPOTPaMMHUPOBAHUSI.
[IBolicTBeHHas 3ajiaua JIMHEMHOTO TTPOrpaMMHUPOBaHUSI.

— CumMnnekc-MeTos,.

— BBegeHve B TEOPUIO MAacCOBOTO OOCTY)KHMBaHUs. 3a/jlaull MaCCOBOTO OOC/TY)KMBaHHSI B PaMKax
WCC/IeIOBaHUS OTlepaljyil.

— BgBegenue B Teoputo Urp. MatpuuHsle urpel. PellleHre MaTpUUYHBIX UTP B YUCTBIX CTpaTerusx.
[TpyHLIMIT MMHMMAaKCca U MaKCUMUHA. JJOMUHUPYIOLLKe CTpaTeryy.

— PemieHrie MaTpUUHBIX UTP B CMeLLIAaHHBIX CTPATerUsiX.

— MWrps! ¢ npupopon. [IpunaTHe pelieHUd B YCIOBUSIX HeONpeZe/eHHOCTH. IIpyuHsaTre perenni
B yCJIOBUSIX PUCKa.

3.3 TeMbI KOHTPO/IBHBIX PadOT

— HaliTu MeTo#OM 30/10TOr0 CeueHusi T0KaIbHbI MUHUMYM GYHKIMU F(X) = 5 * xA3 + 9 * xA2 -
10 * x + 9 Ha unTepsase [0.2;0.7]. [IpefcTaBUTh 2 MOSHBIX UTEPALUH.

— HalitTu mMeTo0M Heompeze/eHHbIX MHOXUTesell JlarpaHka yC/IOBHbIA MUHUMYM (yHKLUU
F(x,y) =-5* yA2 + 9 *x * y + 4 * xA3 npu orpannyenuu f(x,y) =y + x + 10 = 0. PerieHue foBectu o
ypaBHeHUs C OJHOW HEeM3BEeCTHOM X.

— HaiiTi MeToz0M NPSIMOTO MOKMCKa pelleHre MOAYYeHHOTO B Mpejblylleil 3aaue ypaBHeHUs
Ha uHTepBase [5.1;5.6]. [IpeacraButh 2 nonHeix urepaumu npu N = 3. HaliTu KoopAuHathk! (X_min,y_min
) YCJIOBHOTO MUHUMYMa.

— Haiitu MeTofOoM rpaivieHTa J0Ka/JbHbIM MUHUMYM QyHKUMU F(X,y) =4 * yA2 + x *y +y + 5 *
xA2 + 2 * x mpu HauanbHOM mpubmwkeHnu (x_0,y_0) = (0.8,0.8) u BenuuumHo# 1mara t = 0.09.
[TpeacTaBUTh 2 TIOMHBIX UTEPALIUH.

— PeiuTh 3a7ia4y 0 Ha3HAYEHHUSIX BEHTePCKUM aaroputMoM. 3azauu / Mciomaurenu = [ [2; 7; 1;
7, 8119 3; 7; 8; 51, [1; 7; 1; 10; 51; [8; 4; 10; 5; 71; [3; 4; 3; 10; 7] ]

— PewuTh 3az1auy o 3aMeHe obopyzoBaHusi. OOopyj0BaHKe IKCILTyaTUpyeTcs B TeueHue N = 5
net; p0 = 40 — crouMoCTb HOBOTO 000py0BaHus; g(t) — AOXOABI OT TPOJAXKKU 000pyAOBaHUS BO3pacTa t
nieT; r(t) — 3aTpaThl Ha cofiepKaHue 00opy0BaHUs Bo3pacTa t jieT B TeueHue rofa. t | g(t) | r(t) = [ [0; 30; 7
1; [1; 265 12]; [2; 19; 13]; [3; 12; 20]; [4; 5; 25]; [5; 2; 26] |

— PeluTh TPaHCIIOPTHYIO 3aJayy MeTOOM IoTeHLManoB. OMOpHBIM I71aH Ha OCHOBE MeToZa
ceBepo-3ama/iHoro yria. 3anpockl morpebureneit [90; 60; 40; 100] / 3amack! nocrasiykos [180; 50; 60]
=[1[4;2; 2; 10]; [1; 10; 1; 91; [8; 6; 2; 1] ]

— [lns aHTaroHUCTUYeCKOM WIpbl JBYX WIPOKOB IpUBeJeHa IulaTe)XHas MaTpulja IepBOro
urpoka. MetojoM MakCMMKHA M MUHUMAaKCa OTpeJie/IuTh HWKHIOIO U BEPXHIOIO LieHbl Urpbl. MeTosoM
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JOMUHHUPYIOLUX CTpPAaTervii ornpeze/uTh ONTUMa/bHbIe UUCThble CTpaTerud UrpokoB. A = [ [-5; 2; -3; -7;
-41; [7; 05 -2; 9,;71; [8; -6; -2; 2; -4]; [-7; 10; -7; -4; 2]; [1; -7; -3; 1; 5] ]

— /Jlns aHTaroHUCTUYeCKOW WIpbl [IByX WIPOKOB TMpUBe/leHa TIlaTe)KHas MaTpulla TepBOro
WUrpoka. MeTozoM MakCMMWHA Y1 MUHUMAaKCa OMpeJeuTh HIKHIOK U BEPXHIOK LieHbl Urpbl. CUMILIeKC-
MeTO/IOM OIIpe/ieJIUTh ONTUMasbHble CMelllaHHble CTpaTeruy UrpokoB. A = [ [-4; -1; 4]; [2; -7; 8] ]

— [ns wrpel W3 TipeAblAylled 3ajaud TMeperuTu K [JBOMCTBEHHOM 3ajiaue JIMHEeWHOTO
riporpaMmMupoBaHusi. ['padrueckuM MeTOZOM ONpeJenuTh LieHy WIPbl U ONTHUMajbHble CMelllaHHbIe
CTpaTeruy UrpoKoB.

3.4 TembI 1a00opaTopHBIX padoT

— OpjHOMEpHBI TIOMCK (MeToZ TIPSMOTO TOWCKA, METOJ, TIOJIOBUHHOTO Je/IeHUs, MeTOo[,
JUXOTOMHH, METO/] 30/I0TOTO CEUEHHUST).

— MHoromepHeli TOWCK (MeTOZ, TIOKOODAMHATHOTO CITyCKa, METOJ, TpajiieHTa, MeTo[
HaMCKOPeHILIero Crycka, MeTo/; CTy4aifiHOTO TIOMCKa).

— Metoapl [UHAMUUECKOTO TPOTPaMMUPOBAaHUsI B WCC/IEOBAaHUM OTeparuid. 3ajjada O 3aMeHe
obopymoBaHUsl.

— MeTopp! TMHEMHOTO TIPOrPAMMHPOBaHUS B MCC/IeI0BaHUH oriepauuii. TpaHcriopTHas 3ajava.

— Metoapl TMHEHHOTO TMPOTPaMMHPOBaHUs B WCC/IEAOBAHMM Orepanuil. 3afaua o pecypcax.
CuMIieKC-MeTo/I.

— 3agaun MaccoBOro 00C/Ty)KUBaHUSI B PAMKAax UCC/IeI0BaHUS OTIepaLiyi.

— PellleHWe MaTPUUHBIX UI'P B UUCTBIX CTPATETHSIX.

— PellleHle MaTPUUHBIX UTP B CMEIIIaHHBIX CTPATeTrHsiX.

4 MeTognuecke MaTepHaJsibl
Inst obecrieueHust mporiecca oOyueHHst U pellieHusT 3afiau 00y4yeHUs] UCIIOb3YIOTCS CIeAyIoIre
MaTepuaJbl:
— MeTOAMYeCKHe Marepuasbl, OIpefessolje NpOoLefypbl OL[eHUBaHUS 3HAaHUM, YMEHUH,
HaBbIKOB U (WIM) OMbITa [eATe/bHOCTH, XapaKTepU3YIOL[MX 3Tanbl (OP-MUPOBAHUS KOMIIETEHLIWH,
corziacHo 1. 12 paboueii mporpamMmMbl.

4.1. OcHoBHas UTeparypa

1. IamkwuH, A. C. MareMaTHueCcKre MeTO/bI U MO/Ie/T! UCC/IeIOBAaHUS Orepaliiil | YUeOHUK Jist
By30B / A. C. Illankun, H. I1. Ma3zaeBa. - 4-e u3g. - M. : [amkos u K°, 2007. - 395[5] c. : Tabmn., ui. -
bubmorp.: c. 395-396. - ISBN 5-91131-331-6 : 118.80 p. (Hanmuuue B 6ubmoreke TYCYP - 20 3k3.)

2. CanmuHa, H. FO. Teopus urp [Tekcr] : yue6Hoe mocobue / H. FO. CanmuHa ; MUHUCTEPCTBO
obpa3oBanuss W Hayku Poccuiickoit Pemeparmu, TOMCKHI TOCyIapCTBEHHBI YHWBEPCHUTET CHUCTEM
ynpaeieHusi U paaunosnekTpoHuku (Tomck), PakynbreT AMCTAHLMOHHOTO OOyueHws. - Tomck : Jmb
Konrent, 2012. - 92 c : un. - bubmmorp.: c. 89. - ISBN 978-5-4332-0079-1 : 135.00 p., 15.00 p. (Ha/muume
B oubmroreke TYCYP - 19 3k3.)

4.2. lonosHHMTe/IbHAA IMTeparypa
1. WccnenoBanue onepauyid U MeTofbl ontumu3atud. Yacte 1. JIeKLIMOHHBIM Kypc: YueOHoe
nocobme / Mwens A. A. - 2016. 168 c. [DnekrpoHHblii pecypc] - Pexum pgocryma:
https://edu.tusur.ru/publications/6474, cB060HBIA.

4.3. Obsa3arenbHbIE YUe0OHO-MeToHYeCKHe mocooust

1. Acradypos, B. I. UccnemoBaHue orepaiyii : MeTOAUUYeCKHe YKa3aHUS 10 BbLITIOTHEHUIO
naboparopueix pabor / B. I. AcradypoB ; ®PenepanbHOe areHTCTBO 10 oOpa3oBaHUiO, TOMCKHIA
rOCy/]JapCTBEHHbI  yHMBEPCUTET  CHCTeM  yIpaBldeHWss M pafivuo3/eKTpoHuKd,  Kadenpa
aBTOMAaTU3UPOBAHHBIX CUCTeM yripaBieHus. - Tomck : TYCYP, 2007. - 58[1] c. : u., Tabn. - Bubnumorp.: c.
50. - 135.90 p. (Hamuuue B 6ubmoreke TYCYP - 75 3K3.)

2. Koctrouenko, E.FO. Teopus urp u vccrefoBaHue orepalyi : MeTOAWUYeCKUe YKa3aHUs I10
BBITIOJTHEHUIO MPAKTUUECKUX U CaMOCTOsATeNTbHBIX paboT. — Tomck: B-Criektp, 2015. — 60 c. ISBN 978-5-
91191-334-2 [DnekTponHbIi pecypc]. - http://kibevs.tusur.ru/sites/default/files/upload/manuals/tiiio.pdf

4.4. ba3bl JaHHbIX, HH(POPMALIIOHHO CIIPAaBOYHbIE U MOUCKOBbIE CUCTEMbI
1. 1. edu.tusur.ru — o6pa3oBaTebHbIN MOPTa/l YHUBEPCUTETA;
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2. 2. edu.fb.tusur.ru — obpa3oBaresibHBIN TIOpTa aKysibTeTa 6e30MacHOCTH;
3. 3. lib.tusur.ru — 6ubnmoreka TYCYPa.
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