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

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
ITakeTbl NPUKJ/IAAHBIX MPOrpamMM

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

HaripaBnenue noAroToBku (crneruanbHOCTh): 27.03.03 CucTeMHBbIN aHAa/IU3 U yNIpaB/ieHHe
HanpasnenHocTs (11po¢uib): CUCTeMHBIM aHa/IN3 U ynpaB/ieHHe B HH(GOPMaLMOHHBIX TeXHO/IO0THUAX
dopma oOyueHus: OUHas

d@akynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CHCTeM

Kadenpa: MuCA, Kadeapa mope1poBaHus ¥ CUCTEMHOI0 aHa/Iu3a

Kypc: 2

Cemecrtp: 4

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 4 cemecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 |JlabopaTopHbIe 3aHATHS 72 72 YacoB
3 Bcero ayquTOpHbIX 3aHATUI 108 108 4yacoB
4 CamocTosiTesibHas paboTa 72 72 4yacoB
5 Bcero (6e3 3k3ameHa) 180 180 4acoB
6 ITogroroBka u cjadya sK3aMeHa 36 36 YyacoB
7 OO6asi Tpy0eMKOCThb 216 216 4acoB
6.0 6.0 3.E

JK3aMeH: 4 ceMecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 33 or «24 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 27.03.03 CuCcTeMHBIM aHanvM3 W yrpae/jeHue, yTBepxzaeHHoro 2015-03-11 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

accucreHT Kad. MuCA Koueprun M. .

CT. npernozaBaresib Kadg. MuCA [Tanos C. A.

3aBenytomuii obecrieurBaroiieii Kag.
MuCA Omutpues B. M.

Pabouasi mporpamMMa cormnacoBaHa ¢ GakynsreToM, MpoduIupyrolei 1 BbllycKarolel Kadegpamu

HaripaB/IeHUs! TIOATOTOBKH (Criel[iaabHOCTH).

Hekan ®BC Kosnosa JI. A.
3aBe/lyIOLLUI BbITyCKarollei Kad.

MuCA Omutpues B. M.
OKCIIepThI:

nmoueHT Kad. MuCA lanmxka T. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
3HAKOMCTBO OOyuaembIX C 0a30BbIMU BO3MOKHOCTSIMM COBPEMEHHOTO TPOTrPaMMHOTO
obecrieueHus1, pejHa3HAUEHHOTO /71l aBTOMATH3aliy BBIUKMC/IEHHUH, TPOEKTHPOBAHKS pa3pabaThiBaeMbIX
aZropuTMOB, JOKYMEHTUPOBAHUS ITOJTyYeHHBIX Pe3y/bTaToB;
(opmMHpoBaHHEe €IWHOW CHUCTeMbl 3HAHWM, [aloIleli BO3MOXKXHOCTH 0Oosiee pe3y/bTaTUBHO
YCT0/1b30BaTh DBM f151 perieHnst npodeccoHanbHbIX 3a/a4.

1.2. 3agauy JUCIMIITAHBI

— (dopmupoBaHue Tipe/icTaB/eHHsl y oOyuaeMbIX O Ha3HaueHWH, KaacCU(UKalMd U HUCTOPUH
pa3BUTHS NPUKJIaJHbIX [1AKeTOB POrpamm,

—  3HAKOMCTBO YYallUXCsl C U3BeCTHBIMU 3((eKTUBHBIMU MPUK/IaJHBIMU ITPOrPaMMaMH, a TaKKe
MX CBOOOJHBIMU aHaI0TaMH,

— ¢opMupoBaHMe HaBbIKOB TPUMEHEHUs] MaTeMaTUueCKWX TaKeToB /sl pellleHust
NpaKTUYeCKUX 3a/ad,

— (dopmupoBaHre HaBBIKOB pabOTBI C CHCTeMaM{ KOMITBIOTEPHOM anreOpbl, KOMITbIOTEPHOM
BEDPCTKU U BEKTOPHOM rpamKu

— BbIpaboTka yMeHHU# 10 BbIOOPY TOAXOZSILErO MakeTa MPOrpaMM /sl pellieHHsi KOHKPeTHOM
MpaKTUUeCKOU 3a/jauul.

2. MecTo puciuiuiebl B cTpyKType OITIOII
OucuuruiiHa  «[Taketbl mpuknagHeix  mporpamm»  (B1.B.JIB.2.1) otHocutcs kK Omoky 1
(BapuaTHBHas 4acTh).
[TpepuiecTByOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUS, SIB/SIOTCA
c/eayrolye JUCLUIIMHBL: BerurciuTensHas MmareMaTuka, [JuckpeTHas Matemarrka, lHdopmaruka.
[TocnepyomymMy AUCHUIIIIMHAMU SIBJISIFOTCS: VIHTesIeKTyanbHble TEXHOJIOTMM U IIpefCTaB/IeHre
3HaHUMU.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUILUIUHBI

[Tporjecc u3yueHus: AUCLIMIIIMHBI HarpaB/ieH Ha ()OpMUpOBaHUe C/IeAYIOLUX KOMITeTeHI[UH:

— OIIK-1 roTOBHOCTBIO TNPHUMEHSITb MeTOAbl MaTeMaTWKH, (U3UKH, XUMHUH, CUCTEMHOrO
aHa/i3a, TeOPUM YIpaB/ieHUsi, TeOPUU 3HAHWM, TEOPUM W TEeXHOJOTMM TPOrPaMMUPOBAHUS, a TaKXKe
METOZI0B F'yMaHUTapHbIX, 5JKOHOMAYECKHX U COLIUA/IbHBIX HayK;

— OIIK-3 criocoOHOCTBIO TIPE/ICTaB/IATh COBPEMEHHYH) Hay4HYH) KapTHMHY MHpa Ha OCHOBe
3HaHWM OCHOBHBIX T0JI0)KEHUM, 3aKOHOB U METO/IOB €CTeCTBEHHBIX HayK U MareMaTHKW;

B pesynbraTte u3yuyeHUs JUCLUIUIMHBI CTYAEeHT J0/DKeH:

— 3HaTh CTPYKTYPY, KJacCU(PUKAI[MI0 U UCTOPUIO Pa3BUTUSI U3yUeHHBIX TMaKeTOB MPUK/IaZHbIX
TIpOrpaMM; TIPUHLUIIBI PAa0OThI B CUCTEMaxX KOMITbIOTEPHOW BEPCTKU; MPUHLIMITBI CO3/jaHUs JUarpaMMm U
O/10K-CXeM B CUCTeMax BEKTOPHOM rpadyiku; UHTepdeic, BOSMOXXHOCTH U BCTPOEHHbIe (DYHKIIUU CUCTEM
Mathcad, Mathematica, Matlab; meToabl pellieHus 3ajjau MaTeMaTMKA B CHCTeMaX KOMITbIOTEPHOM
anreOpbl; CBOOO/IHBIE AHA/IOTH W3BECTHBIX CHCTEM KOMITbIOTEPHOUM anreOpbl; OCHOBHbBIE TTPUHIIUTIBI
yTipaBJieHusI MpoeKTaMu; HoTaluu sisbika UML; ocHOBHBIe 00s1auHble CUCTeMbI U CePBUCHI.

— yMeThb BbIOMpATh TAKeT MPUK/IAAHBIX TIPOTPAMM, TIOAXOASAIIMNA JJis PelleHHsl TOCTaB/IeHHON
3aJjauM; TIPOM3BOJUTh BEPCTKY TEKCTOBBIX JOKyMeHTOB B cucteme LaTeX; coctaBnsith G10K-CXeMbl U
JUarpaMMbl B CUCTeMaX BEKTOPHOHM rpaduKu; HCIO/Ib30BaTb CUCTEMbI KOMITBFOTEPHOUW aireOpbl st
pellieHrsl PaKTUYeCKUX 3a/lay; pelllaTh [OCTaBJeHHble MaTemMaThuyecKue 3aZiauu B cuctemax Mathcad,
Mathematica, Matlab; cocTapnsiTb AUarpaMMbl KOHIIENTYya/JIbHOTO W JIOTUUECKOTO MO/Ie/IMPOBAHUs Ha
s3pike UML.

— BJIafieThb HaBbIKaMU PabOTHI B CHCTeMax KOMITbIOTEPHOM anreOphl, KOMIBIOTEPHOM BEPCTKH,
BEKTODHOM rpauKy; HaBblKaMM peanu3al[id aJTOPUTMOB UMC/IEHHBIX METOI0OB B CHUCTeMax
KOMTIBIOTePHOU anreOpbl; HABBIKAMU MCII0/Tb30BaHKS TTAKETOB KOMITBIOTEPHOW MaTeMaTHKH [IJisi pelleHs]
nipodeccroHa/bHBIX 3a/lay; HaBbIKaMU TIpe/[CTaB/IeHUs JIOTUUeCKUX 1 KOHIIeNTya/lbHbIX MOZesiell CucTemM
B HoTarwssx UML; HaBbIKamM# pellieHHUst MaTeMaTUYeCKUX 3aZlad B CUCTeMaX KOMITbFOTepHOM aireOphl.
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4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO11jasi TPYAOEMKOCTh [JUCIMIUIMHBI CcOCTaBnisseT 6.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM /ieATeIbHOCTH Bcero yacoB CemecTpsl

4 cemecTp
AynuTopHbIe 3aHATHSA (BCEro) 108 108
Jlekuuu 36 36
JIabopatopHble 3aHSTHS 72 72
CamocTositenibHast paboTa (Bcero) 72 72
OdopmeHre 0TUETOB T10 JJabopaTOpHLIM paboTam 59 59
[TpopaboTKa JIeKIMOHHOTO MaTeprasa 13 13
Bcero (6e3 sk3ameHa) 180 180
[ToaroroBka 1 caya sK3aMeHa 36 36
OO0111ast TPYJOEMKOCTD U 216 216
3aueTtHble Eqvnuipbl TpygoeMKoCTH 6.0 6.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jenbl JMCHUIIMHBI U BU/IbI 3aHATHMN
Pa3zesnbl AUCIUTUIMHBI ¥ BU/IBI 3aHSITHM TIPUBeEeHbI B Tabnwviie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI U BU/IBI 3aHSATUM

2 e
B
O < —_ )
© e n @ z s
= 8 S % S =5
= 2 G g = g &
Ha3zsanusi pa3zgenoB JUCLUTIUHBI E a 5 Z 5 % %
= S = g0 = E
g S 22 53
g 3 R & 2
O o
= %
~ &)
4 cemecTp
1 O6mue cBefieHUs O TTaKeTax MPUKIaJHBIX 2 4 4 10 OTIIK-1, OITK-3
rporpamm
2 TekcTOBBIE MIPOLIECCOPBI U CUCTEMBI 6 12 10 28 OIIK-1
KOMIIbIOTEPHOU BEPCTKH
3 CucreMbl BeKTOPHO# rpaduKu 4 8 7 19 OIIK-1
4 Cucrema KoMIbroTepHOM anre6pbl Mathcad 6 12 14 32 OIIK-1, OIIK-3
5 CucreMa KoMIibloTepHO#H anrebpsl Wolfram 6 24 26 56 OIIK-1, OIIK-3
Matematica
6 CBOOO/IHBIE CHCTEMBI JI/IsI MAaTeMaTHUe CKUX 2 0 1 3 OIIK-3
BbIUMC/IEHUM
7 ObauHble TEXHOIOTHUN 2 0 1 3 OIIK-3
8 Cucrembl yripaB/ieHUs IPOEKTaMHU 2 0 1 3 OIlK-3
9 [Maketsl porpamm Matlab u Simulink 6 12 8 26 OIIK-1
Wtoro 3a cemecTp 36 72 72 180
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Hrtoro

36 72 72 180

5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLUIUINH (TT0 JIEKLIWSIM) TIpUBeieHo B Tabiuile 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCLIUIIIVH (TI0 JIEKIUSIM)

Wolfram Matematica

anrebpsl Wolfram Matematica. Pabora ¢
MaTeMaThyeCKUMU BbIPaXKEHUSIMH.
CuMBO/bHBIE BHIYMCIEHUS.
Bu3syanu3zaiyst JaHHBIX. BerarcieHust Ha
rpadax. IMITOpPT 1 9KCTIOPT aHHBIX.
[Tpunoxxenue Wolfram Programming
Cloud. Cpena mogenvupoBanusi Wolfram
System Modeler. ba3a 31anuii Wolfram
Alpha.

. <5}
= Z S
g S 3
CopepykaHue paszesioB JUCLUIUIMHBI 110 < > T
HasBaHus pasjesnos ACP pasa AHCH S o
JIEKLIUSIM 2 s o
S8 g =
=¥ e 2
= S
4 cemecTp
1 O61re cBejeHUs O TTaKeTax Omnpenenenus. OOI1jasi XapaKTepHUCTHKA 2 OI1K-3
TPUKJIaJJHBIX TIPOTrpamMM MaKkeTOB NMpUK/IaAHbIX Tiporpamm (TIITIT).
CTpyKTypa ¥ OCHOBHbIe KOMITOHEHTBI,
TUTIBI, Kaaccudukaius I, DBomtorus
TIIIIT. ITpumepsl coBpemeHHbIx TTTIT.
Ntoro
2 TeKCTOBBIe TIPOLECCOPHI U CUCTeMBI | OOIIHe CBeZieHUsT O TeKCTOBBIX 6 OITK-1
KOMITbIOTEPHOW BEPCTKU MpoL{eccopax U CUCTeMaxX KOMITbIOTepHOU
BEPCTKU. 3HAKOMCTBO C CUCTEMOU
KoMmrbroTepHOU BépcTku LaTeX. Habop
TeKcTa U BépcTKa. Co3zanue Tabsuil,
PUCYHKOB, (hopmys1. DopMaTUpOBaHUe.
Co3panue 111a6/10HOB.
Ntoro
3 CucTeMbl BeKTOPHOM TpaUKu BekropHbiii rpaduueckuii pefakTop 4 OIIK-1
Microsoft Visio. Co3maHue axarpamMm u
6m0K-cxem. CBOOOAHBIN pelakTop
muarpamm Dia (GNOME Office).
Ntoro
4 CucremMa KOMITbIOTEpHOM aireOpbl | 3HAKOMCTBO C CUCTEMOM KOMITbIOTEPHOM 6 OIIK-1
Mathcad anrebpsl Mathcad. Pabota c
MareMaTu4eCKHMU BbIPaXKeHUSIMU.
Perienue ypaBHeHuit. Pabota ¢
MaccrBaMu. CUMBOJIbHBIE BBIUYMC/IEHUS B
Mathcad. IToctpoeHnue rpadukos.
[TporpammrpoBanue B Mathcad. Otnagka
1 Tiouck ormmbok B Mathcad. Urenue u
3anmch B (aii.
Ntoro
5 CucTeMa KOMIbIOTEPHOM anreOpbl | 3HAKOMCTBO C CUCTEMOM KOMITbIOTEPHOM OIIK-1
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HToro

6 CBOOO/IHBIE CUCTEMBI 1151
MaTeMaTHUYeCKUX BbIUMC/IEHHUH

Cucrema BuiunciieHud GNU Octave.
CucTremMa KOMITBIOTEPHOM a/reOpbl
Maxima.

OIIK-3

Htoro

7 ObnauHble TeXHO/IOIMU

Oo6saunble BburcaeHus. Wolfram
Programming Cloud. Obnaunbie
xpanummia. GoogleDrive. OneDrive.
DropBox. fAngekc.Juck. CepBucs! s
coBMecTHOM pa3pabotku. GitHub.

OIIK-3

HToro

8 Cucrembl yrnpaB/ieHUs IPOEKTaMU

Ynpasnenue rpoektamu. CUcTeMbl
ynpas/ieHus NpoeKTamu. [luarpammsl

I'anTa. CuCTeMBbI OTC/IEXKHMBAHUS OIIIMOOK.

CepBepHoe nipusiokeHre Redmine.
Cucrema MS Project.

OIIK-3

Ntoro

9 [MTakeTsI nporpamm Matlab u
Simulink

[TporpammrpoBanue B Matlab.
CoObITHI{HOE MO/IeTMPOBAHKE B Cpejie
Simulink. UML-auarpammsl. Stateflow-
JvarpamMMbl. Pa3paboTka MpuioKeHui B
Matlab. Vicnionb3oBaHre BO3MOXXHOCTeEM
cnenany3vpoBaHHbIx Toolbox.

OIIK-1

HToro

6

Nroro 3a cemectp

36

5.3. Pa3pensl AMCHMILVIMHBI ¥ MeXX/JUCHUIUIHHAPHBIE CBSA3H C 00eCreurBaIUMHU (Mpe/bIAyIMH)
U obecreunBaeMbIMH (MOC/TeYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCIMIUIMHBI M MEXIUCIUTUIMHAPHBIE CBS3U C 00eCreurBaouMy (TIpeAbIAYIIUMU) U

obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tabviie 5.3.
Tabsuna 5.3 - Paszesnbl AUCLUIIMHBI U MEXK/IUCLIUITMHADHbIE CBSI3U

HaumeHOoBaHMe AUCHUITINH

Ne pa3enoB JaHHOW AUCLUTUTMHBI, JI7IsI KOTOPBIX He00X0AUMO H3yueHHe

obecrieunBaroIXx U 00eCrieunBaeMbIX AUCIIUTIAH

1

2 3 4 5 6

7

8

[pepiiecTByOLLME JUCLUATITUHBI

1 BerunciurensHasg
MareMaTHKa

+ +

2 JlucKkpeTHas MaTeMaTryKa

+

3 NndopmaTuka +

+

I1

OC/IeyIOIIVe TUCLIUTUTUHBI

1 NHTe/iekTyanbHble
TeXHOJIOTYH Y TIpe/iCTaB/IeHHe
3HaHUU

5.4. CooTBeTCTBHE KOMIIeTeHIIM, ()OpMIpPyeMbIX IIPH U3yUeHUH AUCIUILIMHBI, U BU/I0B 3aHATHI
CoOoTBeTCTBHE KOMITeTeHI[MM, (OPMUPYeMbIX TPM WU3YUeHUU [OUCLUTUIMHBI, U BUJOB 3aHSATHI

TIpe/iCTaB/IeHo B Tabmwiie 5.4
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Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH

VICLIUTUTUHBI
Bunp! 3aHaTHI
m e
= S8
5 & 5
= oo (="
= o =
T o
) E ) C:U
= = E 2 DOopMBI KOHTPOJIS
= &5 2 o
S = o =
~ @ S
=¥ =
o Q
@ o
< =
= =
O
OIIK-1 + + + OK3aMeH, 3alluTa oTuera,
KomroHeHT cBOeBpeMeHHOCTH,
OrtueT 1o s1abopaTtopHoii pabore,
Ornpoc Ha 3aHATUSIX
OIIK-3 + + + JK3aMeH, 3all[yTa oTueTa,
KoMIioHeHT cBOeBpeMeHHOCTH,
Ortuet 1o 1abopatopHoii pabore,
Omnpoc Ha 3aHATHSIX

He npegycmorpeno PYII

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3a[Uu 00yueHHus

7. JIabopaTopHbIie paboThI

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

o ¢ =
E a4 =
S = 0
= 25
H H 6opaTopHbIX paboT = 2 £
a3BaHUsl pa3ienioB auMeHOBaHue aboparop p 2 =
= | EE
2 o' O
= S
4 cemecTp
1 O61ue cBesjeHUs O MakeTax TabmunbIii pegaktop MS Excel 4 OIIK-1
TMPUK/IJHBIX TIPOrpaMM Vitoro 4
2 TekcToBbIe npoLieccopbl U cucteMbl | CTpyKTypa fJokyMeHTa LaTeX. Pa3meTka 4 OIlK-1
KOMITbIOTEPHOM BEPCTKHU JIOKYMEeHTa U CTpaHMUII.
®opmaruposanue Tekcra B LaTeX. 4
HobaBneHrie 06HEKTOB B JOKYMEHT.
[TpuMeHeHue cTueit opopMaeHUs. 4
Co3panue 11abI0HOB.
Nroro 12
3 CucreMbl BeKTOPHOM rpaduKu 3HaKOMCTBO C UHTepdercoM 8 OIIK-1
rpacduueckoro pegakropa. Co3naHue
JyarpaMm U G/10K-CxeM.
Utoro
4 CuctemMa KOMITbIOTepHOM anreOpel | OcHOBBI paboTel B Mathcad. 4 OITK-3
Mathcad CHUMBO/IbHBIE BBIUMC/IEHUSI.
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Peanu3zanys 4nc/ieHHBIX METO/IOB B 4
Mathcad.
IIporpammMupoBaHue 1 OT/IafKa B 4
Mathcad.
Ntoro 12
5 CucreMa KoMIIbIOTepHO# anrebpel | OcHOBBI paboThl B Wolfram Matematica. 4 OIIK-1
Wolfram Matematica CuMBO/bHBIM s136IK Wolfram. 4
VIMIIOPT ¥ 3KCTIOPT JaHHbBIX 4
Busyanu3saiys JaHHbIX. 4
Beruuciienus Ha rpadax. 4
Pabora c 6a3oii 3Hanuii Wolfram Alpha. 4
Nroro 24
9 [MTakeTsI porpamm Matlab u CoObITHITHOE MOZIeTUPOBAHNE B Cpejie 12 |OIIK-1
Simulink Simulink. cnonb3oBanue Toolbox.
Ntoro 12
Nroro 3a cemecTp 72

8. IlpakTHyeckue 3aHATHA (CEMUHAPBHI)
He npegycmorpeno PYII

9. CamocrosiTesibHast padora
Buibl caMocCTosiTe/TBHOM paboThI, TPYAOEMKOCTh U (hOpPMUPYeMbie KOMIIETEHLIMHU TIPe/[CTAB/IEHbI B

tabmie 9.1.
Tabsura 9.1 - Bugbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHPYeMble KOMITeTeHLIUH
oo g =
= a <
S = =
o [« Bas
Buapl camocTosiTeIbHOM = > o
Ha3BaHnus pa3szenos S = @DopMbI KOHTPOJIS
paboTsbI . s g
S =
= 58
= S
4 cemecTp
1 O61Me cBeieHUs O [TpopaboTKa eKIIMOHHOTO 1 |OIIK-3, |3amura oTyera,
rlakeTax MpUK/IaJgHbIX marepuasa OIIK-1 KomnoneHnt
TporpaMm OdopMIIeHIe OTYETOR 110 3 CBOEBpEMEHH(())CTI/I, Ompoc
Ha 3aHATHSAX, OTUeT 11
nabopaTopHbIM paboTam a3a , JTIET IO
naboparopHotii pabore,
Wtoro 4 DK3aMeH
2 TekcToBble riporjeccopsl |[IpopaboTKa JIeKIIMOHHOTO 2 |OIIK-1 3aiura oTyera,
Y CUCTEMBbI Marepuasna KomrmoneHT
KOMITbIOTEPHOM BEPCTKHU CcBOeBpeMeHHOCTH, Orpoc
p p OdopmiieHre 0TYETOB T10 3 p 0 » TP
Ha 3aHATHSAX, OTYeT 11
naboparopHbIM paboTam a3a , TIET IO
naboparopHoii pabore,
OdopmreHue O0TUETOB T10 3 JK3aMeH
naboparopHbIM paboTam
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 10
3 CucTtembl BEKTOPHOM ITpopaboTKa JIeKIIMOHHOTO 1 OIIK-1 3aiuTa oTyera,
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rpaduKu

Marepuasa

KommoHeHT
CBOeBpeMeHHOCTH, Orpoc

OdopmiieHre 0TYETOB 10 6 0
nabopatopHbIM paboTam Ha 3aHATHAX, N THET 10
nabopatopHoti pabore,
Wrtoro 7 OK3aMeH
4 Cucrema ITpopaboTKa JeKIIMOHHOTO 2 |OIIK-1, |3awura oryera,
KOMITbIOTEPHOM anreOpsl | MaTepHasia OIlK-3 KomrioneHT
Math BOeBpeMeHHOCTH, Ort
athcad OdopmiieHre 0TUETOB TI0 4 CBOEBpPEME %C » Ompoc
nabopaTtopHbIM paboTam Ha 3aHATHAX, N THET 1o
nabopatopHoti pabore,
OdopmneHne 0TUETOB 10 4 JK3aMeH
nabopatopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTopHbIM paboTam
Ntoro 14
5 Cucrema [TpopaboTKa JIeKIIHOHHOTO 2 OIIK-1, |3awmra otuera,
KOMITbIOTEpHOU a/ireOpbl | MaTepuasa OIIK-3 KomrioneHT
Ifram Matemati BOEBpeMEHHOCTH, Or
Woltra atematica OdopmiieHre 0TUETOB TI0 4 CBOEBPEME %C » Ompoc
nabopaTtopHbIM paboTam Ha 3aHATHAIX, o TUET 10
naboparopHoii paboTe,
OdopmeHre 0TUETOB 110 4 JK3aMeH
nabopaTopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTopHbIM paboTam
OdopmreHre 0TUETOB T10 4
nabopaTtopHbIM paboTam
OdopmreHue 0TUETOB 110 4
nabopaTopHbIM paboTam
OdopmreHre OTUETOB T10 4
naboparopHbIM paboTam
Ntoro 26
6 CBOOO/IHBIE CHICTEMBI [TpopaboTKa eKIIMOHHOTO 1 OIIK-3 Ornpoc Ha 3aHATUSIX,
JIJIsI MaTeMaTruyeCK1X Marepuasa OK3aMeH
BBIUUC/IEHUM Vitoro 1
7 O6naunble TexHO/MOTHH | [IpopaboTKa JIEKIIMOHHOTO 1 OI1K-3 Onpoc Ha 3aHATHSIX,
Marepuasna OK3aMeH
Ntoro 1
8 Cucremsl yripapsieHusi | [IpopaboTka JeKI[MOHHOTO 1 OIlK-3 Ornpoc Ha 3aHATUSIX,
IpOeKTaMu Marepuasa OK3aMeH
HToro 1
9 IlakeTs! IporpaMm ITpopaboTKa /IeKLIMOHHOTO 2 |OIIK-1 3alura oryera,
Matlab u Simulink Marepuasa KommnoHeHT
BOeBpeMeHHOCTH, O
OdopmreHue 0TUETOB T10 6 CBOEBPEME (é;: » Ompoc
naboparopHbIM paboTam Ha 3aHATHAX, N THET 10
nabopatopHoti pabore,
Wtoro 8 OK3aMeH
Wroro 3a cemecTp 72
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IToaroroBka u caua 36 JK3aMeH
JK3aMeHa

Htoro 108

10. KypcoBasi pabora (nmpoekT)
He npenycmotpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBdA€MOCTH CTYAEHTOB

11.1. ban/ibHbBIE OLeHKH /ISl 3/IeMEHTOB KOHTPOJIS
Tabsuria 11.1 — BasutbHbIE OLEHKH [I7IsI 37IEMEHTOB KOHTPOJIS

o . MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ |  6ant 3a mepuof,
JledTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel]| cemecTpa
4 cemecTp
3anura otueTa 7 9 6 22
KomrmoHeHT 5 6 5 16
CBOEBPEMEHHOCTH
Onpoc Ha 3aHAITHSX 6 6 4 16
Ortuert o ysabopaTopHO 5 6 5 16
pabore
Ntoro Makcumym 3a 23 27 20 70
TIepUoz,
OK3aMeH 30
Hapacraroym utorom 23 50 70 100

11.2. ITepecueT 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6a/IOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

bannel Ha jaTy KOHTPOIBHOW TOUKU Ouenka

> 90% oT MaKCMMasbHOM CyMMBbI 6ainoB Ha gaty KT 5

Ot 70% 10 89% oT MakcMManbHOW CyMMBbI OasioB Ha aary KT

4
Ot 60% 10 69% OT MakCcHManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakcMMasnbHOM cyMMbI 6asinoB Ha gaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OLI€HKY
[TepecueT cymMbl 6a/ijioB B TPAAMLIMOHHYIO W MEKIYHAPOAHYIO OIIEHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabsuma 11. 3 — ITepecueT CyMMbI 6a/IJIOB B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cyMmma 6arios,
Ouenka (I'OC) YUUTHIBAET yCMeITHO CAaHHBIM Ouenka (ECTS)

5K3aMeH

5 (oTMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85 -89 B (oueHb xopoi110)

4 (xopoilio) (3auTeHO) 75 -84 C (xopor10)
70 - 74 D (yz0oB1€TBOPUTEJILHO)

3 (YA0OB/IETBOPUTEJBHO) (3aUTEHO) 65 - 69
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60 - 64 E (mocpezncTBeHHO)

2 (Hey[0B/IeTBOPUTENIBHO) (He

3auTeHo) Huke 60 6amioB F (HeynoBneTBOpUTENBLHO)

12. Yueb6HO-MeTOAMUYECKOe M HH(OPMAILMOHHOE o0ecreyeHHe AUCIUILTHHBI

12.1. OcHoBHas 1UTEepaTypa
1. KgsacoB b.U. UncneHHble MeTO/IbI aHAMM3a U MHeHHOW anreOpol. Vcronb3oBanue Matlab u
Scilab. — CII6.: Jlanb, 2016. — 328 c. [9nekTpoHHBIM pecypc]. - https://e.lanbook.com/book/71713
2. OukoB B.®. ®usuko-mareMatuueckue 3TioAbl ¢ Mathcad u Untepuer / B.®. Oukos, E.IT.
boromonoBa, /I.A. WBanoB. - CII6.: Jlanb, 2016. — 388 c. [DnekTpoHHBI pecypc]. -
https://e.Janbook.com/book/74679

12.2. lono/siHMTe/IbHAA IUTEpaTypa
1. Bockob6oitnukoB HO.E. OcHOBBI BbIUMC/IEHHWH W TIporpaMmupoBanus B rakere MathCAD
PRIME / FO.E. BockoboiinukoB, A.®. 3amopoxusiii. — CII6.: Jlans, 2016. — 224 c. [DneKTPOHHBIH
pecypc]. - https://e.lanbook.com/book/72977

12.3 YuebOHo-MeTOgHUECKHE TT10CO0HS

12.3.1. O6sa3arebHbIE YUeOHO-MeTOHUECKHE T0Co0Hs
1. TlakeTsl NpUK/IaAHbIX TIporpamm: JlabopaTtopHsiii pakTukym Ha MathCAD / Bapannuk B. T,
Uctureueea E. B. - 2014. 78 «c. [DnektpoHHbii pecypc] - Pexum  pocryna:
https://edu.tusur.ru/publications/5346, mara obpaienusi: 03.02.2017.
2. Takets! npuknagHbix nporpaMM MathCad: Metoguueckre yka3aHusi IO CaMOCTOSITe/TbHOM
pabore / Bapannuk B. I, UctureueBa E. B. - 2014. 9 c. [DnekTpoHHBIA pecypc] - Pexxum goctyma:
https://edu.tusur.ru/publications/5347, nara obpamenus: 03.02.2017.

12.3.2 YueOHO-MeTOAMYECKHE MTOCOOMS /IS JIMI] C OTPAaHHUYEHHBIMH BO3MO)XHOCTSIMH 310POBbA

YuebOHO-MeTOANYEeCKE MaTepHaJbl [l CaMOCTOSITeNIbHOM M ayJUTOPHOM pabOoThl 00yUaroIuXCst
W3 UuC/a WHBaIWJOB MPeAOCTaB/IsOTC B (hopMax, aZlanTUPOBAHHBIX K OTPaHMYEHUSIM UX 3/l0POBbSI U
BOCTIpUSITUS MHOPMaLIWK.

Jiist aL ¢ HapyLueHUsIMHM 3peHus:

- B (hopMe 3/1eKTPOHHOT'O [JOKYMEHTa;

- B [1eyaTHoW (hopMe yBe/IMYeHHbIM IPUPTOM.

Jisi man ¢ HapyLueHUusIMM CJIyXa:

- B (hopMe 3/1eKTPOHHOIO JOKYMEHTa;

- B MeyaTHOM (popme.

Jinsi mun ¢ HapyLueHUusIMHM OIIOPHO-JABUrare/IbHOI0 anmnapara:

- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B MeyaTHOU (popme.

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPABOYHbIe, IOMCKOBbIE CUCTEMBI U TPpedyeMoe
NMporpaMMHoOe o0ecrieueHue
1. [ns nmpoBefieHust 1abopaTOPHBIX 3aHATUN TpeOyeTcs yniieH3uoHHOe U cBobogHoe T10: TeX
Live, GNU Octave, Dia, Mathcad Express, Wolfram Mathematica, Matlab, MS Excel, Wolfram
Programming Cloud, Mathcad 15.0.

13. Marepua/ibHO-TeXHHYeCKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O01ue TpedoBaHKMA K MaTepHa/IbHO-TEXHHYECKOMY 00eCIIeueHHI0 JUCIHUILTHHBI

13.1.1. MaTepuabHO-TEXHHUECKOE 00ecrieueHue Jisl IEKIMOHHBIX 3aHATUHH
[ns mpoBefieHUs1 3aHATHN JIEKLMOHHOTO TWIIA, TPYMIOBLIX U WHAUBUAYaJbHbIX KOHCY/bTaLUi,
TEKYII[er0 KOHTPOJISI U TIPOMEXXYTOUHOMN aTTeCTallud MCTOb3yeTcss yueOHast ayfUuTopusi, C KOJIMYeCTBOM
TOCA/IOYHBIX MeCT He MeHee 22-24, obopymoBaHHasi [OCKOW, TIPOEKTOPOM U CTaHAapTHOW yueOHOM
Mebenbto. VIMeroTcst HarvisiiHble TOCOOMs B BU/ie TPe3eHTaLH 110 JIEKIIUOHHBIM Pa3/iesiaM JAUCIUITHHBI.
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13.1.2. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHue /ijis IabopaTopHbIX padoT

Ons  mpoBefeHUss  /1labOpaTOPHBIX — 3aHATUM  UCTIO/NB3yeTcs — yueOHO-UCCIefoBaTebCKast
BBIUKMC/IUTE/IbHAsE Jjlaboparopusi, pacriosiokeHHast 1o afpecy 634034, Tomckas obnacts, . ToMck,
BepmmnuHa ymuiia, A. 74, 4 stax, ayg. 317. CocraB obopyznoBaHusi: YuebOHasi mebenb; KoMmImbroTephbl
k1acca He Hwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ 11MpOKOINOI0CHBIM JOCTYTIOM
B Internet, ¢ moHuTopamu Tura Samsung 18.5" S19C200N- 10 mT.; Mcnonb3yercss MULEH3UOHHOE
nporpaMMHOe o0ecrieueHre, TIakeThbl Bepcrelt He Hibke: Microsoft Windows 8.1; Visual Studio 2008 EE
with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5; TeX Live 2016; GNU
Octave 4.2; Dia 0.97.2, Mathcad Express, MS Excel 2010, Wolfram Programming Cloud,
MakpoKanbKy/siTop.

13.1.3. MaTepua/ibHO-TEXHHYECKOe o0ecreueHue /Jijisi CaMoCTOsITe/IbHOH PadoThI
[nisi camocTosTe/TbHOM paboThl WCTONb3yeTcsl yueOHast ayauTOpusi (KOMITBIOTEPHBIM Kace),
pacrionokeHHast mo azpecy 634034, r. Tomck, yn. BepmwmnHuna, 74, 1 stax, ayg. 100. CocraB
obopyznoBanus: yuebHast MeOesb; KomribioTepsl Kiaacca He Hike [IDBM INTEL Celeron D336 2.8[Tw. -
4 1wT.; KoMmrbloTepsl TofKatoueHbl K ceti MHTEPHET u obecrieuuBarOT [JOCTYIT B 37€KTPOHHYIO
WH(OPMaIMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MaTepua/ibHO-TEXHHYECKOe o0ecrieyeHne JUCIUTIHHBI JJIsl JIMI| C OTPaHNYeHHbIMH
BO3MO)XHOCTSIMH 370POBbS

OcBoeHue JUCLUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefiCTB 00yueHust
00111ero U crielMasbHOTO0 Ha3HAYeHUs].

[Mlpy oOyyeHUM CTyIeHTOB C HapylIeHUsIMM CJIyXa TIPeJAyCMOTPEeHO HCIO/Ib30BaHue
3BYKOYCW/IMBAIOLLleH anmnaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [PYTMX TeXHUYeCKUX CpeJCTB
npuemMa/nepesiaun yueOHON MHGOPMAIMK B JOCTYITHBIX ()OpMax /sl CTYAEHTOB C HapyIIeHUsIMU CITyXa,
MOOUIBHOM cHUCTeMBbI OOyueHUsl [isi CTYJe€HTOB C WHBAJMJHOCTBbIO, TOPTaTUBHOM WHYKLIMOHHOMN
CUCTeMbl. YueOHasi ayAUTOpHsi, B KOTOPOW OOyuarOTCsl CTYAEHTHI C HapylIeHHWeM Cjiyxa, 00OpyZoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTeXHUKOW, 37eKTPOHHOM [OCKOW, MY/IbTUMEAUNMHON
CUCTEMOM.

[lpu obyueHHWH CTyJE€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeAyCMOTPEHO WCIIONb30BaHHE B
JeKIIMOHHBIX 1 yUeOHBIX ayAUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/a/eHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WY CJ/1aii/ia Ha 3KpaHe) NPy MOMOILIY BUeOyBeInunTeNel /171 yJaJleHHOro MpoCcMoTpa.

[Tpu o0yyeHHH CTY[JEHTOB C HapylIeHUSIMH ONOPHO-/{BUraTe/IbHOr0 amnmapara HCIo/b3yHTCs
a/bTepHaTHBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyrve TexHUUYecKue Cpe/CTBa MpHeMma/repefadyut
yuebHOM MHGOPMaLUK B JOCTYIHBIX (opMax [/si CTY[eHTOB C HapyLIeHUsMU OIMOPHO-/BUTaTe/IbHOTO
anrapara, MOOM/IbHOM CHCTeMbl 00yUeHHUst 1711 JIFOJiel C MHBAIMJHOCTBIO.

14. ®oHj O1eHOYHBIX CPEACTB

14.1. OcHoBHBIe TPpeOoBaHUsI K (OHAY OLIEHOUYHBIX CPEACTB M METOAHMUYECKHE PeKOMeHAaluu
@®OoH/, OLEHOYHBIX CpEe/CTB W THUIIOBbIe KOHTPOJIbHbIE 3a[jaHUsi, WCIIO/b3yeMble /i OLIeHKU
c(hOpPMMPOBAaHHOCTA W OCBOEHHUs 3aKpervieHHbIX 3a AUCLUIUVIMHOW KOMITeTeHLIUM TIpU TpOBeeHUU
TEeKYII[eH, TTPOMEeKYTOUHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 TpedoBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHUYEeHHBIMH BO3MO)KHOCTAMH
3/10POBbA
[ CTyIeHTOB C MHBAJIMAHOCTBIO TIPeAYyCMOTPEeHbl [OIOJHUTEe/IbHbIe OL[eHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnmuna 14 — Jlono/iHUTEeTbHBIE CPe/ICTBA OLeHUBAHUSA /1A CTYAEHTOB C MHBA/IM/IHOCTHIO

BI/I'Z[BI AOIIOTHUTE/IbHBIX OLIEHOYHBIX cI)OprI KOHTPOJIA U OLI€HKH

Kareropum crtyzseHToB
CpejCTB pe3y/bTaToB 00yueHust

TecTbl, MUCbMEHHBIE CAMOCTOSTE/TbHbBIE
paboThI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOTHI

C HapylieHUAMU
ciyxa

[Tpeumyl11ieCTBEHHO TMCbMEHHas!
TIpOBepKa

C Hapymenusimu | CobecezioBaHMe T10 BOTIPOCAM K 3aueTy, | [IpenMyIiijeCTBEHHO yCTHast IPOBepKa
3peHus OIpOC I10 TepMHUHAM (MHOVBUYaTbHO)
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C HapylieHUsAMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PerieHnie JUCTaHLIMOHHBIX TECTOB,
KOHTPOJIbHBIE PaOOThI, MICbMEHHBIE
CaMoCTOsiTe/IbHbIe pPabOThI, BOMIPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHuYeHHsSIMU T10
o01IeMe U UHCKUM
MOKa3aHUsIM

TecTbl, MMCbMEHHbIE CAMOCTOSITE/TbHBIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTBI, yCTHBIE OTBETHI

IIpenmyI1LieCTBEHHO TIPOBEPKA
MeTO/laMU, UCXOZs U3 COCTOSTHUS
oOyuarolerocst Ha MOMEHT TPOBEPKHU

14.3 MeTogruecKkue peKOMeHAaLUM M0 OLeHOUHbIM CPeJCTBaM /Jisl JIUL] C OrPAaHUYEeHHbIMU
BO3MO)XHOCTSIMH 3/{0POBbS

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

- B [eyaTHOU (hopme;

- B IeuaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- MEeTOZOM UTeHUs] aCCUCTEHTOM 3aJjaHusi BCyX;

- Trpe/ioCcTaB/leHHe 3a/laHusl C UCTI0/Ib30BaHUeM CypZoIlepeBo/a.

CryzeHTaM C UHBa/JIMJHOCTBIO YBeJIMUMBAETCS BPeMsl Ha IOATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMNPOCHL. [l TaKuX CTy[eHTOB MpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs] OTBETOB Ha

3aJdHus, d UMEHHO:

- MMCbMEeHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITbIOTEDE;

- HabOp OTBETOB C UCIO/Ib30BAHHUEM YC/IYT aCCUCTEHTa;

- rpe/iCTaB/ieHUe OTBETOB YCTHO.

[porienypa oljeHWBaHUsI pe3y/bTaTOB O0yUeHWs MHBAIHU/OB IO AWCLUIUIMHE TpeJyCMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlanTHPOBAHHBIX K OTPaHUUYEHUSIM UX 37I0POBbsI U BOCTIPUSTHS

vHdOopMaluu:

Jinis U1y ¢ HapylIeHUsIMHM 3peHuUs:

- B (hopMe /IeKTPOHHOTO [JOKYMEHTa;

- B revaTHo (opMe yBelMueHHbIM IPUGTOM.

Jins uiy ¢ HapylIeHUsIMM cJTyXa:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B IleyaTHOU (hopme.

Jins M1 ¢ HapylIeHUsIMHM ONOPHO-JABHUIaTe/IbHOI0 anmnapara:

- B (hopMe /IeKTPOHHOTO JOKYMEHTa;

- B IleyaTHOU (opme.

[Tpu HeoOXoAMMOCTH /17151 00YYArOIUXCSl C UHBAIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
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
IlakeThbI NpUK/IaJHBIX IPOrPamMM

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpagnenue noarotoBku (crieruanbHOCTh): 27.03.03 CucreMHbIN aHA/IU3 M ypaBJieHHe
HanpasnenHocTs (1ipo¢uib): CUCTeMHBIM aHa/IN3 U ynpaB/ieHue B HHGOPMaMOHHBIX TEXHO/IOTUAX
dopma obyueHUs: OUHAsA

PakynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CUCTEM

Kadenpa: MuCA, Kadeapa moge1ipoBaHUsA M CHUCTEMHOI'0 aHa/IM3a

Kypc: 2

Cemecrtp: 4

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— accucteHT Kad. MuCA Kouepruxn M. .
— cT. npenogaBartesib Kad. MuCA ITanos C. A.

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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-3 CTI0OCOOHOCTBIO MPE/ICTAB/SATH COBPEMEHHYIO [oKeH 3HaTh CTPYKTYPY, KaaccUdUKaL|IO
HayuyHYH0 KapTMHY MMpa Ha OCHOBe 3HaHUM Y UCTOPHIO Pa3BUTUS U3YUEHHBIX ITAKETOB
OCHOBHBIX T0JIO)KEHUM, 3aKOHOB U METOZIOB TIPUKJIaJIHBIX TIPOrPamMM; TIPUHLUIIBI
eCTeCTBeHHbIX HayK U MaTeMaTUuKu paboThI B cCCTeMaX KOMIbIOTEPHOMH
OIIK-1 TOTOBHOCTBIO [IPUMEHSTH MeTO/Ibl MaTeMaTHKH, BEPCTKM, TIPUHIMIEL CO3AAHMI MarpaMM 1

(13MKY, XMMUM, CUCTEMHOTO aHa/ln3a, TeOpUU
yTipaBJieHusl, TEOPUU 3HAaHUM, TEOPUU U
TeXHOJIOTUY TIPOrPaMMHKPOBaHKs, a TakXKe
METO/IOB T'yMaHUTAPHBIX, IKOHOMUUECKUX U
COLIMAIbHBIX HAayK

O/10K-CxeM B CHCTeMax BeKTOPHOU
rpaduky; uHTepdeic, BOSMOXXHOCTU U
BCTpOeHHbIe (pyHKIMK cucteM Mathcad,
Mathematica, Matlab; MeTobI peleHus
3a/jay MaTeMaTUKU B CUCTeMax
KOMITbIOTEPHOM anreOpwl; CBOOOAHbBIE
aHaJIOTH U3BECTHBIX CUCTEM
KOMIIbIOTePHO anreOpbl; 0CHOBHBIE
TIPUHLIUIILI YTIPABJ/IeHUS TIPOEKTaMU;
HoTaumu si3blka UML; 0CHOBHBIE
00s1ayHbIe CUCTEMBI U CEPBHUCHL;

[omkeH yMeTb BbIOMpATh MakeT
TIPUKJIa/THBIX TIPOTPaMM, TOAXOASIIUMN [I/1sT
pellieHus TTOCTaB/IeHHOW 3a/lauu;
TIPOM3BOAUTH BEPCTKY TEKCTOBBIX
JokymeHTOB B cucteme LaTeX; cocraBisith
O/10K-CXeMbI U ZiHarpaMMbl B CHCTEMaX
BEKTOPHOM rpayKu; UCI0/Ib30BaTh
CUCTeMbI KOMITbIOTEPHOH anrebpbI Asist
pellieHus] MPaKTUUeCKUX 3a/lay; peliaThb
1I0CTaB/IeHHble MaTeMaThyecKue 3a/jauul B
cucrtemax Mathcad, Mathematica, Matlab;
COCTaBJ/IATh AUarpamMmbl KOHLIENITYaIbHOTO
Y JIOTUUeCKOT0 MO/Ie/TMPOBAHUS Ha S13bIKe
UML.;

[omkeH Bia/ieTh HaBbIKaMU PabOThI B
CHCTeMax KOMITbIOTepHO anrebpsl,
KOMIbIOTePHOU BEPCTKH, BEKTOPHOMN
rpadvku; HaBbIKaMH peasn3alyn
aJITOPUTMOB UMCJ/IEHHBIX METO/IOB B
CUCTeMax KOMITbIOTEPHOU anreOpsr;
HaBbIKaMU UCII0/Ib30BaHUsI [1aKeTOB
KOMITbIOTePHOM MaTeMaTUKH [1Jisi PellieHUst
rpoceCcCUOHaNbHBIX 33/lau; HaBbIKaMU1
TIpe/iCTaB/IeHus! JIOTHYeCKUX U
KOHLIENTYya/IbHbIX MOZeJiell CUCTeM B
HoTauusax UML; HaBbIKaMy pellleHUst
MaTeMaTH4eCcKuX 3ajad B CUCTeMax
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KOMITbIOTEPHOM anreOphl.;

OOImye XxapakTepUCTUKHU TOKa3aTesleld U KpUTepUeB OLleHHMBAaHWS KOMIIETEeHLIMH Ha BCEX JTarax
TipYBeZieHbl B TabmuLe 2.
Tabmuia 2 — O61Me XapaKTepUCTHUKH TTOKa3aTe/iel ¥ KpUTepueB OLieHWBaHMsl KOMITeTeHLIMI 10 STaram

TToka3zarenu u
KpUTepuu

3HaThb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

OO6nagaer (hakTHUe CKUMU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax
M3yJaemoii 0bmacTy c

OO6naaeT AMArIa30HOM
MPAaKTUUYEeCKUX YMEHHH,
TpebyeMbIX /ISl Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOZIUT OLIEHKY,
COBEPILLEHCTBYET elCTBUS
paboThI

TIOHUMaHHEM T'DaHMI] abcTparupoBaHust
MIPUMEHUMOCTH nipobiem
Xoporto (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/afaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a

yPOBEHbB) TIPOLIeCChI, 00IIHe TIPaKTHUeCKUX YMEHHH, 3aBepIlIeHKe 3a/1au B
TIOHATHS B Mpeenax TpeOyeMbIX /ISl PEIIeHUs] | UCC/IeJOBaHUH,
r3yuyaemoii obsactu orpe/ie/IeHHBIX MMPo0/ieM B | TIPUCIIOCA0TMBaeT CBOe

00s1acTH HUcc/e[0BaHUS TIOBe/IeHUe K
oOcTosiTeNIbCTBaM B
peliieHny ipobieM

YnoenerBoputenbH | ObmagaeT 6a30BLIMH OO6saaeT OCHOBHBIMH PaboraeT nipu ripsiMmomM

0 (TIoporoBbIt 00IIMMU 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMK | HAOJTIOIeHUH

yPOBEHbB) U151 BBITIO/THEHUST TIPOCTBIX

3ajau

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuusa OITK-3
OTIIK-3: criocoOHOCTBIO TIPEACTaB/ISATh COBPEMEHHYIO HayYHYI0 KapTUHY MHpa Ha OCHOBe 3HaHUI
OCHOBHBIX I10JIO)KEHU, 3aKOHOB Y METOZIOB eCTeCTBEeHHBIX HAayK U MaTeMaTHKH.
st popmMHUpOBaHMsI KOMITETEHL[UM HEOOXOAMMO OCYIL|eCTBUTh Psifi 3TAaNoB. DTamnbl JOPMHUPOBaHUS
KOMITeTEeHL|MM, TpUMeHsieMble /I 3TOr0 BHJbl 3aHATUA U HCIIO/b3yeMble CpPeACTBa OLeHWBAHMS
npeicTaB/eHbl B Tabnutie 3.
Tabmumia 3 — Otanbl GopMUPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

KapTHUHBI MUPa; OCHOBHBIE
TIOJIOXKEHUSI, 3aKOHBI U
METO/IbI €CTeCTBEHHBIX
HayK ¥ MaTeMaTHKU;
CTPYKTYPY,
K/IaCCU(PUKALIUIO U
HCTOPUIO PA3BUTHS
M3yueHHbIX TTaKeTOB
TIPUKJ/IA/IHBIX TIPOTPaMM;
MeTO/Ibl PellleHusl 3aiad
MaTeMaTHUKU B CHCTEMax
KOMITbIOTEPHOM anreOphr;

3HaHUS OCHOBHBIX
[I0JIO’KeHUH, 3aKOHOB U
METO/IOB eCTeCTBeHHBIX
HayK M MaTeMaTHKU;
dhopMynMpoBaTh 3a/jaun
WCC/IeIOBaHUS U
pa3pabarbiBaTh
TeopeThyecKue
TIPe/ITIOChLTKY;
COTIOCTABJISITh Pe3yJIbTaThl
3KCIepUMeHTa C
TeopeTHye CKUMU
TIPEANOChIIKAMU U
(hopMyTUPOBATh BBIBO/IBI
WCC/IeJOBaHWM; BBIOUPATH
TrakeT MPUKJIaJHbIX
TIPOTPaMM, TIOAXO/SIIIAIA

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve COCTaB Y MeTO/Ibl aHa/IW3a |TMPeACTaB/ISITh HAYUHYI0 | palOHaTbHBIMU
3TaroB COBpEMEeHHOW HayyHOMH KapTUHY MMpa Ha OCHOBe | HaBbIKaMU LieJIOCTHOTO

OXBaTa Hay4YHO! KapTHHBI
MUpa Ha OCHOBe 3HaHUS
OCHOBHBIX IT0JIO)KEHWUH,
3aKOHOB U METO/|0B
eCTeCTBeHHbIX HayK 1
MaTeMaTHK{; HaBbIKaMu1
pelleHusl MaTeMaThu4eCK1X
3a/ja4y B cUCTeMax
KOMITbIOTEPHOM anreOpsr;
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[/l peleHus
MOCTAaBJ/IEHHOM 3a/jauu;

Bunpl 3aHATHI

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

¢ CamocTosiTe/bHast
pabora;

* JloaroroBka u czaua
5K3aMeHa / 3a4eTa;

* JlabopaTopHbie
3aHATUS;

* Jlekuuuy;

* CamocrosTenbHas
pabora;

* TlogroroBka u cmaua
5K3aMeHa / 3a4eTa;

* JlaboparopHbie
3aHATHS;

* (CamocTodTenbHas
pabora;

Wcnone3yemsble * Ortuet 10 * Ortuer no * Otyet no
CpeAcTBa naboparopHoii paborTe; naboparopHoii pabore; naboparopHoii pabore;
OL€HUBaHWA * Ornipoc Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * DK3aMeH;
* DK3aMeH; * OK3aMeH;

dopMynMpoBKa TMoKa3aTesiell U KpUTepHeB OLleHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTe/iu ¥ KpUTEPUU OL[eHUBAHMSI KOMIIETeHL[MH Ha 3Tarnax

CocraB 3HaThb YmeTb Bnagetb
OminuHo * HMeeT LieJIOCTHOe * I'PaMOTHO * crnocobeH

(BBICOKHMI YPOBEHbD)

TipeZicTaBieHre 0
COCTaBe ¥ MeTOJax
aHaJiM3a COBpeMeHHOU
HayYHOW KapTHHBI MHPa;;
* UMeeT 1]eJIOCTHOe
npe/icTaBieHre 00
OCHOBHBIX TTOJIOXKEHUSIX,
3aKOHAX U MeTofiax
eCTeCTBEeHHBIX HayK U
MaTeMaTHKU;;

* VMeeT 1]eJIOCTHOe
TipeZicTaBeHre 0
CTPYKTYype,
K/laccuuKalyy u
WCTOPUU Pa3BUTHS
M3yueHHBIX TIaKeTOB
TIPUKJIA/IHBIX POTPaMM;;
* UMeeT 1]eJIOCTHOe
TIpe/iCTaBJIeHre O
MeTo/laX pelleHUs 3aJau
MaTeMaTHKH B CHCTeMaxX
KOMIbIOTePHOU
anrebOpsbl;;

J€EMOHCTPUPYeT
CroCcoOHOCTh
TIPe/ICTaB/ISTh
COBpeMEeHHYI0 HayuHYHO
KapTUHY MUPa;;

* ueTKOo (GOpMyJIUpYyeT
3a/lauyl UCCJIeI0BaHus
TIpU MIOCTAHOBKe 1{eiei;;
* TPaMOTHO
COTIOCTAaBJISIET
pe3y/ibTaThbl
SKCTIepUMeHTa WIx
pelieHus C

TeopeTHYe CKUMH
TIPeJTIOChITKAMU U YeTKO
bopMyHMpyeT BLIBO/BI
HCC/ieJOBaHUM;;

* TPaMOTHO BBIOMpaeT
rakKeT MPUKJ/IaJHbIX
Tporpamm, NOAXOsIUN
JJ1s1 peliieHust
TI0CTaB/IEHHON 3a/1auu;;

Npe/ICTaB/ATb U
OTUCHIBATh LIeIOCTHYHO
HAy4HYIO KapTUHY MUpa
Ha OCHOBe 3HaHUU
3aKOHOB 1 METOJIOB
€CTeCTBEHHBIX HayK U
MaTeMaTHKH;;

* YCIIeLIHO UCIIO/b3yeT
CHUCTeMbI KOMIBIOTEPHOM
asreOpBI A7 pereHust
MaTeMaTHueCcKUX 3a/ad;;

Xoporiio (6a30BbIit
YPOBEHD)

* JIOTyCKaeT HeTOUHOCTU
TIPU TIpe/iCTaB/IeHUN
3HaHWM 0 COCTaBe U
MeTOZlaX aHa/Iu3a
COBpPeMeHHOW HayuHOU
KapTHUHBI MUPa;;

* JIOTyCKaeT HETOUHOCTU
TIpY TIpe/iCTaB/IeHuU
3HaHUK 00 OCHOBHBIX
TIOJIOXKEeHUSIX, 3aKOHaX U

* He BCerja umeer
yeTKoe TIpe/iCTaB/ieHre
00 OCHOBHBIX 3aKOHaX U
TIPUHITUIAX MaTeMaTHKH
TIpU 00BSICHEHUH
pelilieHus;;

* He BCeryla 4YeTKO
dhopmynupyeT 3a1auu
WCCIe[IOBaHuS TIPU
TIO0CTAHOBKe 11eJIei;;

* JomycKaeT HeOosbIIe
HETOUHOCTHU TIpU
OMUCHIBAHUM HAyYHOU
KapTHHbI MUpa Ha OCHOBe
3HaHWI 3aKOHOB U
METO/|OB eCTeCTBEHHBIX
HayK U MaTeMaTHKU;;

* YCIELIHO UCIO0Jb3yeT
CUCTeMbI KOMITbIOTEPHOMN
anreOpsI JJ1s1 perieHus
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MeTOZ,aX eCcTeCTBEeHHbIX
HayK U MaTeMaTUKW;;

* JIOTyCKaeT HeTOUHOCTU
TIpU TIpe/iCTaB/IeHUH
3HaHUM O CTPYKTYPe,
K/laccuukalyy u
WCTOPUM pa3BUTHS
M3yUeHHbBIX TTaKeTOB
TIPUK/IQ/THBIX TIPOTPaMM;;
* JIOTlyCKaeT HeTOUHOCTU
TIPU TIpe/ICTaB/IeHUH
3HAHUM 0 MeTo/ax
pellieHus 3a/jau
MaTeMaTHKH B CUCTeMax
KOMITbIOTEPHOM
anreOpsl;;

* (COTOCTaB/sIeT
pe3y/bTaThbl
9KCTIepUMeHTa WIn
pelLleHus C
TeopeTHueCKUMHU
TIpeJToChIIKaMU, HO He
BCer/ia ueTko
dbopMynupyeT BbIBO/bI
HCC/ieJOBaHUM;;

* He Bcerya BLIOMpaeT
JIyUllIni TIaKeT
TIPUK/IaJHBIX TIPOTPamMm
JJTSI perieHust
TI0CTaB/IEHHON 3a/1aul;;

CTaHAapTHBIX
MdTeMdTH4YeCKHUX 3a/id4;;

YnoBnerBopuTebH
o0 (TIoporoBbii
YPOBEHD)

* UCTBITHIBAET
TPYZHOCTH NPU
nipe/iCTaB/eHny 3HaHUM 0
COCTaBe U MeTOoZax
aHaju3a COBpeMeHHOU
Hay4YHOU KapTHHbI MUPa;;
* HCIIBITBIBAET
TPYAHOCTH TIpU
Tipe/iCTaB/IeHUU 3HaHUH
00 OCHOBHBIX
TI0JIO)KEHUSIX, 3aKOHAX U
MeTOo/|aX eCTeCTBeHHBIX
HayK U MaTeMaTUKW;;

* UCTIBITHIBAET
TPYZHOCTH NPU
Tnipe/iCTaB/IeHny 3HaHUM 0
CTPYKType,
K/1accuUKaluu 1
VICTOPUM Pa3BUTHUS
M3yueHHBIX TTaKeTOB
TIPUK/I/IHBIX TIPOTPamMM;;
* HCIIBITBIBAET
TPYAHOCTH TIpU
Tpe/iCTaB/JIeHUH 3HAaHUH O
MeTo/laX pelleHUs 3aJau
MaTeMaTHKH B CUCTeMax
KOMITbIOTePHOU
anrebpsl;;

* He BCerJa a/leKBaTHO
WCTIO/b3YeT TEPMUHBI U
TIOHSITUSI TIPH
00BbSICHEHUH PelleHus;;

* HCIBITHIBAET
3aTpyHeHus TIpU
dbopMynMpOBaHUU CITHCKA
3a/1au UCCTIeI0BaHMS;;

* HCIBITHIBAET
3aTpyHeHUs TIpU
COMOCTaB/IEHNU
pe3y/bTaToB
JKCIIepUMEeHTa C
TeopeTHue CKUMU
TIpe/ITIOChIIKAMH U TIPU
¢dbopmyMpoBaHKUU
BBIBO/IOB MCC/IeZIOBAHNS;;
* He yMeeT BbIOMpATh
Hosnee nogxoAAILMI
TaKeT MPUKJIaJHBIX
TpOrpamM, OFHAKO
CIIPAB/ISIETCS C PellleHreM
3a/lauul B JPYTOM T1aKeTe;;

* (parMeHTHUPOBAaHHO
TIpe/iCTaB/IsIeT U
OTMUCHIBaeT HAYUHYIO
KapTUHY MUpa Ha OCHOBe
3HAaHWUM 3aKOHOB U
METO/ZIOB €CTeCTBEeHHbBIX
HayK U MaTeMaTUKW;

* JCIBITHIBAET
3aTpyJHEeHUs! YCIeIIHO
TIpU pellieHun
MaTeMaTUueCKUX 3azau B
CUCTeMaX KOMITbIOTePHOMN
anreOpoI;;

2.2 Komnerennusa OIIK-1

OITK-1: TOTOBHOCTBIO MPUMEHSITh MeTO/[bl MaTeMaTHKH, (PU3MKH, XUMHUM, CUCTEMHOTO aHaJIu3a,
TeOpWHU YIIpaB/IeHUsl, TeOPUM 3HAHWM, TeOpPUM M TEXHOJOTMM TPOrpaMMHPOBaHHs, a TaKKe MeTO[0B
r'YMaHUTapPHbIX, SKOHOMUUECKUX U COLIMA/IbHBIX HayK.

Iyt bopMUpOBaHUsT KOMITeTEHIIMK HEOOXOJUMO OCYIIIeCTBUTh Psifi ITAroB. DTarbl (HOPMUPOBAHKS
KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bI 3aHATUM M UCIOJb3yeMble Cpe/CTBa OLeHWBAHUS
TIpe/ICTaB/IeHbI B Tabuile 5.
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Tabsuria 5 — OTariel HOpPMUPOBAHMS KOMIIETEHI[UH 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

BEPCTKU; IPUHLUATIBI
CO3/aHus1 AUarpaMm 1
610K-CXeM B cucTeMax
BEKTOPHOH rpauku;
ruHTepdelic, BO3MO)KHOCTU
Y BCTPOEHHbIe (QyHKI[UU
cuctem Mathcad,
Mathematica, Matlab;
CBOOO/IHBIE AHAJIOTH
W3BECTHBIX CUCTEM
KOMITbIOTEPHOM anreOphl;
OCHOBHbBIe MPUHIUIIbI
yTipaBJieHusl IPOeKTaMu;
HoTauuu si3bika UML;
OCHOBHbIe 00/1auHbIe
CUCTEeMbI U CEPBUCHI;

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue TIPUHLUTIBI pabOTHI B MPOM3BOAUTH BEPCTKY HaBbIKaMU paboThI B
3TaroB CUCTeMax KOMITbIOTEPHOM | TEKCTOBBIX JOKYMEHTOB B | CUCTEMaX KOMITbIOTEPHOM

cucteMe LaTeX;
COCTaBJISITh OIOK-CXeMBI U
JarpamMMbl B CCTeMax
BEKTOPHOH rpaduku;
VICTI0/Tb30BaTh CUCTEMBI
KOMITBIOTEPHOM anreOpsI
[JJ1s1 pellieHust
NpaKTHUeCKHUX 3a/ay;
COCTaBJISTh AYarpaMMbl
KOHIIeTNTya/lbHOTO U
JIOTUYeCKOTo
MOZIe/TUPOBaHMS Ha SI3bIKe
UML.

anreOpbl, KOMITbIOTEPHOM
BEPCTKH, BEKTOPHOU
rpaduKy; HaBbIKAMU
peasiM3aly aaropuTMOB
YKC/IeHHBIX MEeTO/IOB B
CUCTeMax KOMIbIOTEPHON
anreOpbI; HaBBIKAMU
WCTI0/Ib30BaHUs N1aKeTOB
KOMIbIOTEePHOU
MaTeMaTHKH JIJIs1 pellieHust
rpogecCcroHaIbHBIX
3ajauy;

Bupp! 3aHaTHM

* JlaboparopHbie
3aHSTUS;

* Jlekuuuy;

* CamocTodTenbHas
pabora;

* IloaroroBka u caua
9K3aMeHa / 3aueTa;

* JlabopaTopHbie
3aHSITUS;

* Jlekuuuy;

* CamocTosiTe/ibHast
pabora;

* TloaroroBka u caua
5K3aMeHa / 3aueTa;

* JlaboparopHbie
3aHSATHS;

» CamocTosiTe/bHast
pabora;

Wcnonb3yemble * Otyet no * OtyeT no * Otyet no
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii paboTe;
OLI€HMBaHNsA * Omnpoc Ha 3aHATUAX; * Orpoc Ha 3aHATHUSAX; * DK3aMmeH;
* OK3aMeH; * DK3aMeH;

dopMy/nvMpoBKa TOKasaTeseldd M KPUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHL[MM TpuBe/leHa B
Tabmumrie 6.
Tabnuiia 6 — IToka3aTesiM M KpUTEPHUM OIleHMBAHMsI KOMIIETEHI[MH Ha JTarnax

CocraB 3HaTb YmeTb Bnagets
OminuHo * OT/IMYHO 3HaeT

(BBICOKHMI YPOBEHbD)

TIPUHIAIBI pabOTHI B
CHCTeMaXx KOMITbIOTePHOH
BEPCTKHU, TpebyeMblie fisi
ITOr0 KOMaH/Ibl U
CrI0CO0OBI CO3/1aHus
JOKYMEHTOB;;

* OT/IMYHO 3HAeT
TIPUHLIMIIBI CO37IaHUS
JriarpamMM M OJI0K-CXeM B
cucTeMax BeKTOPHOM
rpaduku u Tpebyemble
7151 9TOTO
WHCTPYMEHTBI;;

* OT/IMYHO 3HAeT
yHTep(de¥iC,

* YCIIeLIHO NTPOX3BOAUT
BEPCTKY TEKCTOBBIX
JIOKYMEHTOB JTF000#
CJIOKHOCTH B CHCTEMe
LaTeX; ;

* cocraBsieT O/10K-
CXeMbl U iMarpaMmbl
o060 CIOXKHOCTU B
CUCTeMax BeKTOPHOMU
rpavky;;

* YCIEeLIHO U

3¢ (HeKTUBHO UCTIO/b3yeT
CUCTEMBbI KOMITbIOTEPHOM
anreOpbI [T peLleHust
NpaKTUYeCKUX 3a/1ady; ;

* I'PpaMOTHO COCTaBJ/IsIeT

* YCIIeLIHOo U
3¢ ¢deKTUBHO UCTIONb3YyeT
rakeTbl KOMITbIOT@PHOM
MaTreMaTUKy JJIst
pelLleHust
rpoeccroHaIbHBIX
3ajay;;

* YCIIELIHO CIIpaB/IsieTcs
C TIOCTaBI€HHBIMA
3ajlauaMM B cHCTeMax
KOMITBIOTEPHOU a/reOphl,
KOMITbFOTePHOM BEPCTKHY,
BEKTOPHOMU rpaduKu;;

* YCIIELIHO WCII0/b3yeT
HaBBIKH
MpOrpaMMUPOBaHUS U
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BO3MOYKHOCTH U
BCTPOEHHbIe (PyHKIMU
cuctem Mathcad,
Mathematica, Matlab;;

* 3HAET HeCKOJILKO
CBOOOHBIX aHAIOIOB
M3BECTHBLIX CUCTEM
KOMITbIOTEPHOM anreOphl;
5

* HMeeT UETKoe
TIpeZiCTaB/IeHHe O
TIPUHIUIAX YTIPaBIeHUs
TIPOEKTaMU;;

* 3HAeT CII0COObI
TIpe/ICTaB/IeHHUs
OOJIBIIIMHCTBA JUArpaMM
UML;;

* 3HaeT MPUHILUIIBI
paboThI 00/1aUHBIX
TEXHOJIOTUH, a TaKXKe
MOXXEeT Ha3BaTh
13BeCTHLIE 00/1auHbIe
CepBUCHI U TPUIOXKEHHS;;

JliarpaMMal
KOHLIEITYa/IbHOT'O U
JIOTUYe CKOT'0
MOZIe/IUPOBaHUs Ha
s3bike UML;;

HaBBIKU B 00/1aCTH
MaTeMaTHKH Npu paboTe
B CHCTeMax
KOMITbIOTEPHOU
anreOpsI;;

* CBOOOAIHO peanu3yeT
aJITOPUTMbI UUCTIEHHBIX
METO/IOB B JTFOOBIX
M3yUeHHBbIX CUCTEMaX
KOMIIbIOTePHOU
anreOpsl;;

Xopotiio (6a30BbIii
YPOBEHb)

* 3HaeT OCHOBHbIE
TIPUHLIUAIIBI paOOTHI B
CUCTeMax KOMITbIOTePHOM
BEPCTKHU, TpebyeMblie fJist
3TOT0 KOMaH/Ibl U
crocoObl CO31aHUs
JIOKYMEHTOB;;

* 3HaeT OCHOBHbIE
TIPUHLIUITBI CO3/IaHUS
JvarpaMm u 0/1I0K-CXeM B
cuCTeMax BeKTOPHOM
rpavku;;

* 3HaeT uHTepelic,
BO3MOKHOCTHU U
OCHOBHBIE BCTPOEHHbBIE
(yHKLIMM cUCTeM
Mathcad, Mathematica,
Matlab;;

* 3HaeT XOTs Obl OUH
CcBOOO/THBIM aHAIOT
OJTHOI 13 CHUCTeM
KOMIBIOTEPHOU
anreOpsl;;

* UMeeT Mpe/ICTaB/IeHHe
00 OCHOBHBIX TIPUHLIATIAX
yTIpaB/IeHUs IPOEKTaMU;;
* 3HAeT CII0COOBI
TIpe/iCTaB/IeHuUs
JiMarpaMMbl K/1acCoB,
JviarpaMMbl COCTOSTHUH

* TIPOU3BOJUT BEPCTKY
OCHOBHBIX THIIOB
TeKCTOBBIX [JOKYMEHTOB
(oTuéT 10 TAbOPATOPHOM,
KypCOBasi) B cCTeMe
LaTeX; ;

* cocraBssieT O/10K-
CXeMbl U iMarpaMmbl
CTaHJAPTHOIO THIA B
CUCTeMax BEKTOPHOU
rpaduvku;;

* YCIIELIHO UCTIO/b3yeT
CUCTEMBbI KOMITbIOTEPHOMN
anreOpbI 711 peLleHust
TUIOBBIX [PaKTUUeCKUX
3a/ay; ;

* COCTaB/isieT
JvarpaMMbl TIOBeZIeHUsI 1
K/1accoB Ha si3blke UML;;

* CIIpaBJIsIeTCs C
T0CTaB/IeHHBIMU
3a/jauaMu CpefiHer
CJIOXKHOCTH B CHCTEMax
KOMITbIOTEPHOH anreOphl,
KOMITbIOTEPHOM BEPCTKH,
BEeKTOPHOM rpaduku;;

* WCIBITHIBAET
HeOoJIbIIINe 3aTPYAHEeHUS
TIPU UCTI0/Ib30BaHUU
HaBBIKOB
MPOrpaMMUPOBaHUs U B
00s1acTV MaTeMaTHUKU TIpA
pabore B cucTemMax
KOMIbIOTEPHOU
anreOpsl;;

* VCIIeIIHO peaan3yeT
OOJBLIMHCTBO
aJITOPUTMOB UHCIIEHHBIX
METO/IOB B M3yUeHHbIX
CcUcTeMax KOMITbIOTEpPHOM
anreOpsl;;

* YCIIeIIHO UCTIONb3yeT
MakeTbl KOMITbIOTEPHOU
MaTeMaTHKH JJis
pelieHust OOTBIITMHCTBA
rpodeCcCUOHATbHBIX

3a/1au;;
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si3bika UML;;
* B 00IMX yepTax 3HaeT
TIPUHLIUTIBI 00/1aUHBIX
TeXHOJIOTUH, HO
OpUEeHTUPYeTCs B
CYLLeCTBYIOLLUX
00/1aYHBIX CepBUCaX U
TIPUIOXKEHUSIX;;
YIOB/IETBOPUTENILH | * pMeeT obiiee * TIPOM3BOJUT BEPCTKY * B 1]eJIOM CIIPaBJISIeTCS C
0 (TIOpOroBbIi rpeJicTaB/IeHue O TEKCTOBBIX JOKYMEHTOB B | IOCTaB/IEHHBIMU
YPOBEHD) MIPUHIUIAX paboThI B cucteme LaTeX c TPOCTLIMU 3a/ladaMi B
CUCTeMax KOMIMbIOTEPHOM | MUHUMAa/bHBIMU CUCTeMaxX KOMITbIOTEPHOMN
BEPCTKUY;; sddekramu anreOpbl, KOMITBIOTEPHOM
* umeet obiiee odopmneHus; ; BEPCTKH, BEKTOPHOM
npeacTaB/IeHHUe O * COCTaB/sAET rpaguky;;
TIPUHLIUIIAX CO3JaHUsI TIpOCTeMIie OJI0K-CXeMbl | * C TPYZOM UCIIO/b3yeT
JvarpaMM | OJIOK-CXeM B | U JUarpaMMbl B OJTHOM U3 | HaBbIKU
cucTeMax BeKTOPHOM CUCTEM BeKTOPHOM TpOorpaMMHPOBaHUS U
rpaduku; rpaduku;; HaBBIKK B 00/1aCTH
* 3HaeT UHTepeiic, * WCITO/bL3yeT CUCTeMbl | MaTeMaTHKHU Ipy pabote
BO3MOXHOCTHU U KOMTIBIOTEPHOH anreOphl | B CUCTEMax
OCHOBHbIE BCTPOEHHbIe JJ1s1 pelleHust KOMITbIOTEPHOM
(yHKIIMM OIHOM U3 TIPOCTEMIINX anreOpel;;
CUCTeM KOMITbIOTepHOM NpaKTUYeCKUX 3a/ady; ; * YCIIeLIHO peanu3yeT
anreOpsi;; * yMeeT COCTaB/IAATh OCHOBHBbIE a/ITOPUTMBI
* He 3HaeT CBOOOJHBIX JMarpamMMmbl XOTs ObI YMC/IEHHBIX METO/IOB
aHasloroB CUCTEM OZJHOTO TUIIA Ha SI3bIKe X0Ts1 ObI B OZIHOM
KOMIBIOTEPHOU UML;; M3y4YeHHOU CUCTeMe
anreOpsl;; KOMIIbIOTePHOU
* uMeeT ob1iee anre0Opr;;
T1ipe/iCTaB/IeHHe O * YCIELIHO UCTIO/b3yeT
TIPUHLIUIIAX YTIpaB/IeHKUs TMaKeThbl KOMITbIOTEPHOM
TIPOEKTaMHU;; MaTeMaTHKH JJisl
* uMeeT ob11iee pellieHus TIPOCThIX
Tipe/iCTaB/IeHUe O SI3bIKe TNpo¢eCCHOHABHBIX
UML;; 3a7aq;;
* MOJKEeT Ha3BaTb
M3BeCTHbIe 00/1auHbIe
CepBUCHI U MPUIOXKEHUS,
a Tak)ke UX Ha3HauyeHUe,
OIHCAThb CTIOCOOBI
paboThl C HUMU;;

3 TunoBble KOHTPO/IbHbIE 3a/laHUA
[l peany3aliiy BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3aJlaHUsI WK WHbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIeHKA 3HaHWM, YMeHHH, HaBBbIKOB W (W/IK) OIbITa
JesiTe/IbHOCTH, XapaKTepU3yHIIUX JTarbl  (OPMUPOBAHUS KOMIIETEHIIMM B TMpoOLiecce OCBOEHHs
oOpa3oBareibHOM MPOTrpaMMbl, B C/IeAYIOIEM COCTaBe.

3.1 Tembl OIPOCOB Ha 3aHATUAX

— Orpegenenus. Ob1jas XapaKTepUCTHKA TTAaKeTOB MPHUKIaAHbIX porpamum (TII1IT). Ctpykrypa u
OCHOBHbIe KOMINOHEeHTbI, TUMbI, Knaccupukauys [TT1T1. Ssomtouws IIII1. [Tprumepr! coBpemenHbix [TITIT.

— OO06umme cBefeHUsT O TEKCTOBBIX TIPOIleCCOpPax W CHUCTeMaX KOMITBIOTEPHOW BEDPCTKHU.
3HaKOMCTBO C cucTeMol KoMmbroTepHO BépcTku LaTeX. HaGop Tekcta u BépcTka. Co3zanue Tabmwil,
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pUCyHKOB, hopmys. PopmarrpoBanve. Co3zaHue 1abI0HOB.

— Bekropsblii rpaduueckuii pemaktop Microsoft Visio. Co3ganue auarpaMm U G/10K-CXeM.
CBoOoanbiit pemakTop guarpamm Dia (GNOME Office).

— 3HAKOMCTBO C CHCTeMOW KoMribioTepHOU anrebpbl Mathcad. Pabora ¢ maremaruyeckumu
BbIpa)KeHUsiMU. Peitienue ypaBHeHui. Pabora ¢ maccuBamu. CuMBO/bHBIe BbluMcieHusi B Mathcad.
[Toctpoenue rpadukos. [TporpammupoBanue B Mathcad. Otnajka u mouck omm6ok B Mathcad. Utenue u
3aruch B dati.

— 3HAKOMCTBO C CHCTeMOH KOMITblOTepHOU anrebpel Wolfram Matematica. Pabora c
MareMaTUyeCKUMH BbIpaKeHUssMU. CHMBOJIbHBIE BBIUMC/IEHUsI. Bu3yanu3auys JaHHbIX. BeuucieHys: Ha
rpadax. iMropT u 3kcnopt AaHHbIX. [Ipunoxenre Wolfram Programming Cloud. Cpenia MofieiipoBaHuUst
Wolfram System Modeler. ba3a 3nanuit Wolfram Alpha.

— Cucrema Berurciennii GNU Octave. CrcTemMa KOMITbIOTEPHOM are6pbl Maxima.

— O6naynble BbruncieHus. Wolfram Programming Cloud. O6naunsie xpanuiumira. GoogleDrive.
OneDrive. DropBox. fIHgekc.Iuck. CepBHUCHI il COBMeCTHOM pa3pabotku. GitHub.

— YmpasneHue rnpoektaMu. CucteMbl yripaBieHUs IpoekTaMu. [Juarpammsbl ['aHTta. CrcTembl
oTciexuBaHus onbok. CepBepHoe ripuioxkeHue Redmine. Cucrema MS Project.

— IlporpammupoBanue B Matlab. CoOGbiTuitHoe MogenupoBanve B cpefe Simulink. UML-
mrarpammel. Stateflow-auarpammel. PaspaboTka npuioxenuit B Matlab. Vcrionb3oBaHre BO3MOKHOCTeM
cnelianr3upoBaHHbIX Toolbox.

3.2 DK3aMeHal[UOHHbIe BOMPOCHI
— OO6mas xapakTepUCTHUKA MTaKeTOB MPUK/IaAHbIX rTporpamM (TIITIT).
— CrTpyKTypa ¥ OCHOBHbIE KOMIIOHEHTbI, TUIIbI, Kinaccrudukauus TTITIT.
— TekcTOBBIE TIPOLIECCOPBI ¥ CUCTEMbI KOMITbIOTEPHOM BEPCTKHU.
— Pabora B cucteme koMmnbioTepHOM BEpcTKU LaTeX.
— BexkTopHslii rpadryeckuii pegaktop Microsoft Visio.
— CeobogHblit pegakrop guarpamm Dia.
— Cucrema KomrbloTepHO anredbpel Mathcad.
— Pabora ¢ maTrematnueckumu BeipaskeHnsimu B Mathcad. Perienue ypaBHenmii B Mathcad.
— CumMBonbHble BelurcieHus B Mathcad. Urenue u 3amnuchk B daiin B Mathcad.
— IIporpammupoBanue B Mathcad. Otnajgka v morck omumbok B Mathcad.
— CucreMa KoMIbloTepHO anrebpsl Wolfram Matematica.
— Pabora ¢ maTremaTnueckumu BeIpaykeHusimu B Wolfram Matematica.
— Busyanmuzarus ganHbeix B Wolfram Matematica.
— CumBonbHbIe BbiurcieHusi B Wolfram Matematica.

— Bbruncnenusi Ha rpadgax B Wolfram Matematica. MIMnoopt ¥ skcnopT JaHHbix B Wolfram
Matematica.

— Tlpunoxxenne Wolfram Programming Cloud. ba3a 3nanuit Wolfram Alpha.

— Cpega mogenvpoBanus Wolfram System Modeler.

— Cucrema Berurciennd GNU Octave.

— Cucrema KomrbrOTepHOM anrebpel Maxima.

— O6naynbie Beruncienus. Wolfram Programming Cloud.

— OG6snaynble xpanunuia. CepBHUCH /s COBMECTHOM pa3pabOTKU.

— VYmpaBneHnue mnpoektamd. CuHcTeMbl yripaB/ieHUs TipoeKTamMu. CHCTeMbl OTC/IeKHUBaHUS
OIIMOOK.

— IlporpammupoBaHue B Matlab.

— Co0bpITHitHOE MOZeMpoBaHMe B cpesie Simulink. Stateflow-guarpaMmer.

— UML-guarpamMmmei.

— Pa3paborka npunokenuii B Matlab.

— MHcrnonb3oBaHue BO3MOXKHOCTeH crielianu3vpoBaHHbIx Toolbox B Matlab.

3.3 Tembl j1ab0paTOpPHBIX padoT
— Tabmuunbiii pegakrop MS Excel

CornacoBaHa Ha noprane Ne 13056 22



— Crpykrypa gokymenTa LaTeX. Pa3meTka JOKyMeHTa U CTPaHML].

— ®@opmatupoBanue TekcTa B LaTeX. /JobaBieHue 00BEKTOB B IOKYMEHT.

— TlpumeHenue ctuseit opopmiierus. Co3gaHue 111a0I0HOB.

— 3HaKOMCTBO ¢ uHTepdeticom rpaduueckoro pegakropa. Co3maHue AuarpaMM U 0JI0K-CXeM.
— OcHoBbI pabotsl B Mathcad. CUMBO/IbHBIE BBIUHCTIEHHUS.

— Peanu3arus urcieHHbIX MeTO[0B B Mathcad.

— [IlporpammupoBanue v otiagka B Mathcad.

— OcnoBsl pabotsl B Wolfram Matematica.

— CumMBo/bHbIN s136IK Wolfram.

— VIMIIOpT ¥ 3KCIOPT AAHHBIX

— Busyanusanus 1aHHBIX.

— Bbrunciienus Ha rpadax.

— Pabora c 6a3oti 3HaHui Wolfram Alpha.

— CobbITHiTHOE MOZeTMpoBaHMe B cpefie Simulink. Vicrioss3oBanue Toolbox.

4 MeTtognueckye MaTepHaJsibl
Inst obecrieueHusi mporiecca oOyueHHs U pellieHus 3afiau 00y4yeHUsi UCIIONb3YIOTCS CIeAyIoIre
MaTrepuarbl:
— MeToJuuecKhe Marepuarbl, OrMpeje/siolide TpoLeAypbl OLIeHWBaHUsS 3HAaHWM, YMeHHH,
HaBbIKOB W (WIM) OMbITa [eATebHOCTH, XapaKTepU3YIOL[UX 3Tanbl (OpP-MUPOBAHUS KOMIETeHLIWH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas UTEeparypa
1. KgacoB b.W. UncneHHble MeTO/bI aHa/M3a U JMHeMHOMN anreOpsl. Vcriosnb3oBanve Matlab u
Scilab. — CII6.: Jlanb, 2016. — 328 c. [OnekTpoHHbIH pecypc]. - https://e.lanbook.com/book/71713
2. OukoB B.®. ®usuko-mMaremaTuueckue 3TioAbl ¢ Mathcad u UuTtepHet / B.®. Oukos, E.II.
boromonoBa, /[[.A. WeanoB. — CII6.: Jlanp, 2016. — 388 c. [OnekrpoHHBI pecypc]. -
https://e.lanbook.com/book/74679

4.2. lonoiHMTe/IbHAA IMTeparypa
1. BockoboitnukoB FO.E. OcHOBBI BblUMC/IeHHE W mporpaMmupoBaHusi B makete MathCAD
PRIME / FO.E. BockobGoiinrkoB, A.®. 3agopoxsbeiii. — CII6.: Jlanb, 2016. — 224 c. [D1eKTPOHHBIMA
pecypc]. - https://e.lanbook.com/book/72977

4.3. Obsa3aTebHBIE YUe0OHO-MeTOHYEeCKHe MoCco0ust
1. TlakeTsl MPUKIAAHBLIX IMporpaMm: JlabopatopHsiii mpakTukyM Ha MathCAD / Bapannuk B. I,
Uctureuea E. B. - 2014. 78 c. [OnektpoHHeii pecypc] - Pexum pgocrtyna:
https://edu.tusur.ru/publications/5346, cB06OHBIM.
2. Takets! npuknagubix nporpamMm MathCad: Metoguueckre yka3aHusi TI0 CaMOCTOSITe/TbHOM
pabote / Bapannuk B. I, VctureueBa E. B. - 2014. 9 c. [DnekTpoHHBIM pecypc] - Pexxum goctyma:
https://edu.tusur.ru/publications/5347, cBoOOAHBI.

4.4. Ba3bl JaHHBIX, TH()OPMALMOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. [Ons mpoBezieHusi 1aboOpaTOPHBIX 3aHATHI TpeOyeTcs: nmuijeH3noHHOe U cBobozaHoe [10: TeX
Live, GNU Octave, Dia, Mathcad Express, Wolfram Mathematica, Matlab, MS Excel, Wolfram
Programming Cloud, Mathcad 15.0.
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