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Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 2 cemecCTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 36 36 4acoB
3 JlabopaTtopHbIe 3aHATHS 36 36 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 90 90 4yacoB
5 CamocrosiTesibHasi paboTa 54 54 4acoB
6 Bcero (6e3 3x3ameHa) 144 144 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 180 180 YyacoB
5 5 3.E

JK3aMeH: 2 ceMeCTp

Tomck 2016
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PilCC.\l()TpeHél 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokor Ne 12 ot « 30 » 6 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 09.03.02 MHbOpMalMOHHBIE CHUCTEMbI U TEXHOJIOTWM, YyTBep)KieHHOro 2015-03-12

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

JoteHT Kad. SMUC [TensmuHa E. A.

3aBeayromumii obecreunBarolei Kad.
OMUC Bopogckoii 1. T.

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

Hekan ®BC Ko3snosa JI. A.
3aBenyroiuii ipodunupyoieit kad.

SOMUC Bopogckoii 1. T.
3aBe/lyrOLIMI BhINTyCKaroLeit Kad.

OMNC boposckoii 1. T
OKCIIepThI:

npogeccop ka. SMUC Konecnukosa C. W.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenpto  AaHHOW yueOHOW [JUCLIMTUTMHBI SIBISIETCS 3HAKOMCTBO OOy4yaeMbIX C 0a30BBIMH
BO3MO)KHOCTSIMHA COBPEMEHHOTO MpOrpaMMHOro obecrieueHus], TIpeAHa3HAYeHHOTO il aBTOMAaTH3al[|uu
BbIUMC/IeHUH. PopMHUpOBaHWe eUHOM CUCTeMbl 3HaHWM, Jarolliedl BO3MOXKHOCThL 0Oosiee pe3y/bTaTHBHO
WCII0/1b30BaTh OBM mpu npoBe/ieHUH MPUK/IaJHBIX PACUueTOoB.

1.2. 3agauM JUCIHUILIMHBI
— (dopMrpoBaHKe y CTY/IeHTOB Tpe/CTaB/eHu 0 MPOrpaMMHBIX TIPOAYKTax MpeAHa3HaueHHbIX
JIIS1 peleHrst MaTeMaTUYeCKUX 3a/iad ;
—  BbIpabOTKa yMeHMIi IPUMEHSITh MaTeMaThyeCKHe TaKeThl [I71s pellieHus 3a/jau ;
— BbIpaboTKa yMeHUi TIepeBOAUTD aTOPUTMbI PellieHus 3a/iayu Ha s3bIK MPOrpaMMUPOBAHUS ;
— HayuuTb CTYJEHTOB HCII0/Ib30BaTh MaTeMaThuYeCKHe MakeTbl U CPeJCTBa MPOrpaMMUPOBaHUS
Iuist 00JsieTueHust ¥ YCKOPeHUsT PacyeToB;

2. Mecto puciMiuidHbl B cTpyKType OITIOII
HOuctunnuHa «VHHOBaLMoHHble TexHosnoruw» (B1. ducuunmussl (Mogynu)) B1l. AucuurnivHb
(Momynu) podecCcMOHANBHOTO IUK/Ia 00sI3aTeTbHBIX JUCLUTUIVH.
[MpefuiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble  3HAHUS, SIBJISIIOTCS
cneayroye aucuynanHbl: iHgopMmaruka, [IporpaMMypoBaHye Ha si3bIKaxX BbICOKOTO YPOBHSI.
[TocnepyromyMu JUCLUATIIMHAMU SIBJISTFOTCS: .

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUILUIUHBI

[Mpotiecc u3yueHUs JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CJIeyHOIAX KOMITEeTeHL[Uii:

— OIIK-1 BnageHWeM WIMPOKOW 0OIed MoAroToBKOW (0a30BBIMU 3HAHUSIMHM) [ peIeHUs
TIpaKTUYeCKUX 3a/iau B 00/1acTi MHPOPMAL[MOHHBIX CUCTEM U TeXHOJIOTHH;

— OIIK-5 crnocoOHOCTBI0 UCIIO/b30BaTh COBPEMEHHbIe KOMITbIOTEPHbIe TeXHOJOTMM TOMCKa
MH(pOpPMaLMM [Jis pelleHusl TO0CTaB/JeHHOM 3aJjaud, KPUTWYEeCKOro aHaau3a 3Tod uHpopMalud U
000CHOBaHUS TIPUHATHIX UZeN U MOJX0/I0B K PelleHHIo;

B pesysnbraTe M3yueHUs JUCLIMIUIAHBI CTYZIEHT JOJKEH:

— 3HaThb OOl[Me HampaBleHWs B U3yueHUH HWHGPOPMALMOHHBIX CHUCTEM U TeXHOJIOTH;
coBpeMeHHbIe KOMITbIOTepHbIe TeXHOJIOTUM TIOMCKA U aHaiu3a WHGOpMal[uK MPU W3yYeHUH MPUKIaZHbIX
MaTeMaTHu4eCKuX MakeToB;

—  yMeTb INPUMeHsITh 6a30Bble 3HaHUS TIPU PellleHUH 3aJay C UCI0/Ib30BaHHUEM MaTeMaTHueCKUX
naketoB Mathcad u Maple; BbIOMpaTh U OI|eHUBaTh CIIOCOOBI peaau3arii MHGOPMAIMOHHBIX CHUCTEM M
pellieHus 3a/jau C UCI0/Ib30BaHWEeM MaTeMaTHueCKUX MakeToB;

— Biajerb 0a30BbIMM 3HAaHWSMHU [JIS1 DeIIeHHWs TPAKTUYeCKUX 3a7au C WCII0/Ib30BaHUEM
naketoB Mathcad 1 Maple; meTozamu BeiOOpa peanu3ariuu WHGOPMAI[MOHHBIX CCTEM M PeIleHHs 3a/jau
C UCIO/Ib30BaHMEM MaTeMaThyeCKUX MaKeToB;

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThI
OO61jast TPY/[0€MKOCTh JUCLIUIITMHBI COCTaB/IsIeT 5 3aUeTHBIX eMHHULIbI U ITPe/ICTaBIeHa B TabsvLe

i.aléﬂl/lua 4.1 — TpynoeMKOCTb AUCLUILIAHBI
Ne Bugpl yueOHOM fieaTeTbHOCTH 2 cemecCTp Bcero E mvaunb

1 Jlekuyu 18 18 4yacoB
2 IIpakTrueckue 3aHATUS 36 36 4yacoB
3 | JlaboparopHble 3aHSTHS 36 36 YacoB
4 Bcero ayauTOpHBIX 3aHATUI 90 90 yacoB
5 CamocTosiTesibHas paboTa 54 54 4yacoB
6 Bcero (6e3 3x3ameHa) 144 144 YyacoB
7 [TopgroroBka u caua sK3aMeHa 36 36 yacoB
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8 OG6111ast TPYZI0EMKOCTh 180 180 YyacoB
5 5 3.E
5. CopepxaHue AUCIUILIAHBI
5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH MTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN
4]
% = &
© _
T | & | 5 | =% &g
:: o0 o o b3 = =3
S g & T g s g =
=1 = 2 4 5 o > g
Ne HasBanus pa3genoB AUCLUATIIAHBI < & = 5 o @ =l
= ¥ 2 5 | 87 z E
~ [ge} o o
: & g ®me g%
9] O o
= !C:'U CEG
= O
1 |IIpeobpa3oBaHMe MaTeMaTH4eCKHX 2 2 4 4 12 OIIK-1
BbIpa>keHU
2 |Iloctpoenue 2D u 3D rpadukos 1 4 4 5 14 OIIK-1,
OIIK-5
3 | duddepeHiiranbHOe 1 UHTErpaibHOE 2 4 6 9 21 OIlK-1,
HCUKCJIeHHe OIIK-5
4 | Pewenue nuddepeHManIbHbBIX 4 6 4 10 24 OIIK-1
YPaBHEHUM B YaCTHBIX MTPOMU3BO/IHBIX
5 |[TakeTbl CHMBO/BbHBIX BLIUYMC/IEHUN 2 3 4 4 13 OIlK-1
Maple u MathCad
6 | Crpykrypa okoH Maple u MathCad 1 2 2 3 8 OIIK-5
Apudmetnueckue onepariy. Llesbie u 1 2 2 3 8 OIlK-1,
paLrOHa/IbHbBIe UKC/la, KOHCTAHTEI OIIK-5
8 |Cunrakcuc komaHz. CtaHJapTHbIe 1 3 2 3 9 OIlK-1
byHKIIM
9 | PemieHue ypaBHeHHI U HEpaBEeHCTB 2 4 15 OIlK-5
10 |PelieHrie 0OBIKHOBEHHBIX 2 8 20 OIlIK-1,
ImbdepeHMaNbHBIX YpaBHEHUIN OIIK-5
Utoro 18 36 36 54 144
5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIprBeieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)
vy g 5
3 s 5
CopeprkaHyve pas/iesioB JUCLIAIIIMHBI 10 2 > %
HasBaHus pasjenos ACP pasa AHCH S S &
JIEKLIUSIM s g g
S g =
=~ o' S
- g ~
2 ceMeCTp

1 [Ipeobpa3oBaHue MaTeMaTUUyeCKUX
BbID&KEHUU

[Tpeobpa3oBaHue MaTeMaTU4yeCKUX
BbID&KEHUU.

N

OIIK-1
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Ntoro 2
2 [Toctpoenue 2D u 3D rpac¢ukoB [Moctpoenue 2D u 3D rpa¢ukoB B 1 OIIK-1,
naketax Mathcad u Maple. Bubmoreka OITK-5
KOMaH/, /151 TpauKoB.
Ntoro 1
3 OuddepeHuranbHOe U HuddepeHianbHOe U UHTErpajibHOE 2 OIIK-1,
HHTerpajabHOe UCUUC/IeHre vcuucieHue B nakerax Mathcad u Maple. OIIK-5
Ntoro 2
4 Pemenue frddepeHanbHbIX Peiienue auddepeHiiranbHbIX 4 OIIK-1
yPaBHEHUH B YaCTHBIX TPOM3BOJHBIX | yPaBHEHUU B YaCTHBIX [TPOM3BOJHBIX B
naketax Mathcad u Maple.
Ntoro 4
5 I[1akeTbl CUMBOJILHBIX BbIUMC/IeHUH | CHCTeMbI KOMITbIOTEPHOM MaTeMaTHKU: 2 OIIK-1
Maple u MathCad OCHOBHBbI€ MOHATHS U KacCUpUKaLUs.
Ntoro 2
6 Ctpykrypa okoH Maple u MathCad |OcHoBbI paboThI B riporpammax Maple u 1 OIIK-5
MathCad.
Ntoro 1
7 ApudmeTHuecKue oreparuu. ApudmeTtnueckue oneparuu. Lensie 1 OIIK-1,
Llesibie ¥ paljoHa/IbHbIE UKCIIa, paLMoHa/IbHbIe YMC/la, KOHCTAHTHI. OIIK-5
KOHCTaHTBI Vitoro 1
8 Cunrakcuc komaHz. CtaHgaptHele | CMHTakcuC KoMaH[. CTaHZapTHbIe 1 OIlK-1
byHKIMH byHKLMY.
Ntoro 1
9 PerieHue ypaBHeHU! 1 HepaBeHCTB | PellleHne ypaBHEHUM U HEDABEHCTB B 2 OIIK-5
nakerax Mathcad u Maple.
Ntoro 2
10 PertieHrie 0OBIKHOBEHHBIX Perrenrie 0ObLIKHOBEHHBIX 2 OIIK-1,
nvddepeHLMaNTbHBIX YpPaBHEHUM nvddepeHIMaNIbHBIX YPaBHEHUM. OIIK-5
[eiicTBYS C MaTpULiaMU B TlaKeTax
Mathcad u Maple.
Ntoro 2
Wtoro 3a cemecTp 18

5.3. Pa3jensl AUCHUIUIMHBI U MEX/UCIUIUIMHAPHbBIE CBSI3H C 00eCreYrnBaoIUMH (1P eAbLyMMH)
U o0ecrieuBaeMbIMH (MOC/IEAYIOLUMH) AUCHUIUTMHAMHA
Paszienibl JUCLMTIMHBI U MEX/JUCLIMTUIMHADHBIE CBSI3W C 00eCreunBaroiuMu (TIpeAbIAyLMMA) U
obecreurBaeMbIMH (TIOC/IEYIOLIMMI) AVCLUITMHAMHU TIPe/ICTaB-7IeHbl B Tabmmie 5.3.
Tabnuiia 5.3 - Pa3gens! AUCLUTIIMHBI M MEXKUCIUIUIMHAPHBIE CBSI3U

Ne paszie/ioB JaHHOM JMCLMIUTAHEL, 711 KOTOPBIX HEOOXOAMMO U3ydeHne
No Hanmerosarue o6ecreunBaroIyx U 06eCreunBaeMbIX UCLATUTAH
JVCLIUTUIH
1 2 3 4 5 6 7 8 9 10
[Ipe/ieCTByOLIME AUCIUTIIAHEI
1 |Mudopmarrika +
2 | [IporpammupoBaHue Ha + +
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A3bIKaX BbBICOKOI'O YPDOBHSA

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
nipe/icTaB/ieHo B Tabsure 5.4

Tabmuma 5. 4 — CoOTBeTCTBHe KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
WCLIUTIIUHBI
Bupp! 3aHATHI

[e]
o [
< < 5
= E te}
= = = )
= = o ="
= ) ) -

an o )
[«F) = (9] [P} st
[= S = T
) =1 E 24 0
= & 5 s =
= L a.) 8‘ &
=} = = [ =
N2 S Q S
= (=¥ =
X o 54
© O o
5 < :
= O
OIIK-1 + + + +
OIIK-5 + + + +

6. IHTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aIUH 00yUeHHUsA
He mipegycmotpeno PYII

7. JTabopaTopHbIA MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT npuBezieHO B Tabswie 7.1.
Tabsuma 7. 1 — CopeprkaHue jlabopaTOpHBIX paboT

v L s
= 4 =
9 = =
2 Sz
6 6 S 5 2 &
Hassanus paszenos CopepkaHue 1abopaTopHbIX paboT 2 e &
< 2 E
= 53
- g ~
2 ceMecCTp
1 TIpeobpa3oBaHrie MaTeMaTUUeCKUX | BbirnomHeHre UHAUBUYaIbHOTO 3a/laHust 4 OIIK-1
BBID&KEHUU Ha Temy «IIpeoGpa3oBaHue
MaTeMaTU4eCKUX BbIDa’KEHUM B MaKeTax
Mathcad u Maple».
Nroro
2 IMoctpoenue 2D u 3D rpadukoB BrinosiHeHne MHAVMBUAYAILHOTO 3a[aHUS 4 OIIK-1,
Ha TeMy «IlocTpoeHue rpadukoB. OIIK-5
[BymepHble rpaguku. TpexmepHble
rpaguKkyd. AHAUMALUSI».
Nroro
3 AuddepeHuanbHoe U BeolinosHeHre UHAMBUAYATBLHOIO 3a[,aHNS 4 OIIK-1,
HHTerpajlbHOe MCYUCI/IeHHe Ha TeMy «/uddepeHnpansHoe U OIIK-5
VIHTerpajbHOe UCUUC/IeHHe B IIaKeTax
Mathcad u Maple».
BrinosniHeHue MHAVMBUAYAILHOIO 3a[aHUs 2
Ha TeMy «/JuddepeHimansHoe 1
VHTerpajbHOe UCUUC/IeHHe B IlaKeTax
Mathcad u Maple».
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Ntoro 6
4 Peiienuie auddepeHIanbHbIX BrinosiHeHre MHAVMBUAYA/ILHOTO 3a[jaHUS 4 OIIK-1
ypaBHEHUH B UaCTHBIX TTPOU3BOJIHLIX | Ha TeMy «Pelienue auddepeHiriaibHbIX
yPaBHEHUM B YaCTHBIX MTPOU3BOJHBIX».
Ntoro 4
5 [TakeTbl CUMBOJIbHBIX BbluvcieHnid | M3ydyenue naketoB Mathcad u Maple. 4 OIIK-1
Maple u MathCad Vitoro 4
6 Ctpykrypa okoH Maple u MathCad |3yueHue cTpykTypbl okoH Mathcad u 2 OIIK-5
Maple.
Ntoro 2
7 ApudmeTrueckre orneparyu. BoinosiHeHWe MHAMBUAYaNbHOTO 3aJjaHUS 2 OIIK-1,
Lesible v paljMOHa/IbHbIE YKCIIa, Ha TeMy «[IpocTeliime maremathueckue OIIK-5
KOHCTaHTBI BbIUMC/IeHUs B naketax Mathcad u
Maple».
Ntoro 2
8 CuHrakcuc koMaHz. CtaHzapTHele | BeimosiHeHMe MHIWBUAYa/IbHOTO 3a/JlaHUs 2 OIIK-1
byHKIMH Ha TeMy «MaremaTtrnyecKre BbIUMCIeH s
B naketax Mathcad u Maple ¢
WCII0/Ib30BaHUEM CTaHJapTHBIX
GbYHKIMI».
Ntoro
9 PellieHre ypaBHeHHI Y HePaBeHCTB | BoinosiHeHWe WHIMBUAYabHOTO 3a[aHUsT 4 OIIK-5
Ha TeMy «PellleHre ypaBHeHUH U
HepaBeHCTB B naketax Mathcad u
Maple».
Ntoro
10 PerieHrie 0OBLIKHOBEHHBIX BrinosiHeHUe MHAVMBUAYAILHOTO 3a[aHUS OIIK-1,
nvddepeHIMaNTbHBIX YpPaBHEHUM Ha TeMy «PellleHre 0OBIKHOBEHHBIX OIIK-5
I depeHIaTbHbIX yPaBHEHUI».
Ntoro 4
WNroro 3a cemecTp 36
8. IlpakTHueckue 3aHATUA
CojiepskaHre pakTHYeCcKHUX paboT nprBeieHo B Tabwuiie 8.1.
Tabsuia 8. 1 — CozepykaHue MPaKTUUECKUX paboT
T <5}
g z =
3 = o
z S
HasBaHus paszenos Copep>kaHrie IPaKTUUECKUX 3aHATHI § = = GE
=
S8
S s &
= ©
2 ceMeCTp
1 TIpeobpa3oBaHre MaTeMaTHUeCKUX | PellieHre 3a/1au Ha TeMy 2 OITK-1
BbIpa>kKeHU «[Tpeobpa3oBaHe MaTeMaTUyeCKUX
BbIpakeHUM B makeTax Mathcad u
Maple».
Ntoro 2
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2 TToctpoenue 2D u 3D rpadukoB Perienue 3azau Ha TeMy «IlocTpoeHue 4 OIIK-1,
rpa¢uKoB. /IBymepHbIe rpaduKy. OIIK-5
TpexmepHbie rpa@uKyu. AHUMALIUSI».
Nroro
3 IuddepeHianbHoe U BelinosHeHre UHAMBUAYATIBHOIO 3a,aHUS OIIK-1,
HHTerpajlbHOe UCUUCIIeHHe Ha TeMy «/JuddepennmansHoe U OIIK-5
VHTerpajbHOe UCYMC/IeHre B aKeTax
Mathcad u Maple».
Wtoro 4
4 Perienue auddepeHiiaabHbIX Pemenuie 3asjau Ha Temy «PerieHue OIIK-1
ypaBHEHUI B YaCTHBIX MTPOM3BOJHBIX | Ju(depeHMaNbHbIX YpaBHEeHU B
YaCTHBIX [TPOU3BOJHBIX».
Nroro 6
5 INakeTbl CUMBOJ/IbHBIX BeluMC/IeHUd | M3yueHue naketoB Mathcad u Maple. 3 OIIK-1
Maple u MathCad Vtoro 3
6 Crpykrypa okoH Maple u MathCad |M3yuenue cTpykTypbl okoH Mathcad u 2 OIIK-5
Maple.
Nroro 2
7 ApudmeTHueckue orneparuu. Pemenue 3azau Ha Temy «[Ipocrelime 2 OIIK-1,
Llenble ¥ paljoHaIbHbIE YKUCIA, MaTeMaTHu4eCKue BbIUMC/IeHHS B TTaKeTax OIIK-5
KOHCTaHTBI Mathcad u Maple».
Ntoro 2
8 CuHrakcuc koMaHz. CtaHzapTHele | PelieHue 3a7au Ha TeMy 3 OIIK-1
GbyHKUMN «Marematryeckue BbIUMC/IEHUS B
naketax Mathcad u Maple c
VICTI0/Ib30BaHUEM CTaHJapTHBIX
byHKIMI».
Nroro
9 PellieHue ypaBHeHHI 1 HepaBeHCTB | PelieHue 3ajau Ha TeMy «PeliieHre 4 OIIK-5
ypPaBHEeHUI U HepaBeHCTB B MaKeTax
Mathcad u Maple».
Wtoro 4
10 PetieHrie 0OBIKHOBEHHBIX Peiienue 3az1au Ha Temy «PeltieHue OIIK-1,
IuddepeHIMaTbHBIX ypaBHEHUN 0OBIKHOBEHHBIX U epeHIInaTbHbIX OIIK-5
yPaBHEHHUI».
Nroro 6
Wtoro 3a cemecTp 36

9. CamocrosiTesibHas1 pabora

Busibl camocTosiTesTIbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

tabmumme 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

x. @
5 =
g s 5
) & v T
Bupr camocTosiTennbHON = > U
Ha3Banus pa3szenos S =T ®opMbI KOHTPOJISA
) g &
paboThI S g g
=S a =
o ° 2
= S
2 ceMeCTp
1 TIpeobpa3oBanue [ToaroroBka K 1 OIIK-1 JomaiiiHee 3azianHue,
MaTeMaThueCKUX MPAKTUUeCKUM 3aHSTHSIM, KoHcriekr
BbID@)KEHUI ceMuHapam camoroArotoBku, OTueT
1 TOPHOM T
[TpopaboTKa JIeKLIMOHHOTO 1 0 naGoparopHoii pabore
MaTepuana
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 4
2 IToctpoenue 2D u 3D | TlogroroBka K 1 OIIK-1, |/lomallHee 3ajaHue,
rpadukoB TpaKTU4Ye CKUM 3aHATUSM, OIIK-5 Koncriekr
ceMuHapaM camoroArotoBku, Otuet
ITpopaboTKa JIeKIMOHHOTO 2 o n1aboparopHoii pabore
Marepuasna
OdopmreHre 0TUETOB T10 2
nabopatopHbIM paboTam
HToro 5
3 OuddepenuyansHoe 1 | [ToaroToBka K 2 |OIK-1, |[omaliHee 3a/aHue,
HWHTerpajabHOoe [IPaKTUYeCKHUM 3aHATUAM, OIIK-5 KoHcriexkr
HCUUC/IeHue ceMuHapam camoroArotoBku, OTueT
1 TOPHOM T
[TpopaboTKa JIeKLIMOHHOTO 2 0 naGoparopHoii pabore
MaTepuana
OdopmiieHre 0TUETOB TI0 3
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro
4 PerieHue [ToaroroBka K 4 | OIIK-1 [omariiiHee 3azianue,
b depeHIMANTBHBIX MPaKTUUeCKUM 3aHSITHUSIM, Konnoksuym, KoHncriek
ypaBHeHHU! B YaCTHBIX ceMHHapam camoroArotoBku, Otuet
TIPOM3BOJHBIX o 1aboparopHoii paboTe
p A [TpopaboTKa JeKIIMOHHOTO 3 paTopHOU p
MaTepuasna
OdopmreHue O0TUETOB T10 3
naboparopHbIM paboTam
Ntoro 10
5 IlakeTbl CUMBO/IBHBIX IToaroroBka K 1 OIIK-1 JomarirHee 3aanue,
BbIUMC/IeHUN Maple u MPaKTUUeCKUM 3aHSTHSIM, KoHcriekr
MathCad ceMHUHapam caMomnoAroToBku, Ompoc
Ha 3aHATHUSAX
[TpopaboTKa 1eKIIMOHHOTO 2 a3a
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Marepuasa

OdopmreHue 0TUETOB T10 1
nabopatopHbIM paboTam
HToro 4
6 Ctpyktypa okoH Maple |IloaroroBka K OIIK-5 JomaiiiHee 3aziaHue,
u MathCad MPaKTUUeCKUM 3aHATHSIM, Koncnekr
ceMHHapam CcaMonoAroToBku, Omnpoc
Ha 3aHATUSIX
ITpopaboTKa JIeKIMOHHOTO 1 a3a
Marepuasa
OdopmiieHre 0TUETOB TI0 1
nabopaTtopHbIM paboTam
Ntoro 3
7 Apudmetnueckue IToaroroBka K OIIK-1, |/[omallHee 3asaHue,
onepauuu. Llenbie u [IPAaKTUYeCKUM 3aHATHSM, OIIK-5 Koncriekr
paLoHa/IbHble YMCIIa, ceMHHapam CaMoIoAroToBky, OTyer
KOHCTAHTBI 1o 1aboparopHoii paboTe
ITpopaboTKa JIeKIIMOHHOTO 1 paTopHOU p
Marepuasa
OdopmreHue OTUETOB T10 1
naboparopHbIM paboTam
HToro 3
8 CHHTaKCUC KOMaHz. [ToaroroBka K 1 OIIK-1 [omaiiiHee 3aziaHue,
CraHzapTHble QYHKLIUM | IPAKTUYeCKHM 3aHSTHSIM, KoHncrekr
ceMHHapam CaMonoAroToBky, Otuet
mn TOpHOM T
ITpopaboTKa JIeKIMOHHOTO 1 0 naGoparopHoii pabore
Marepuasa
OdopmiieHre 0TUETOB TI0 1
nabopaTtopHbIM paboTam
Ntoro 3
9 Pemienue ypaBHenui 1 | [loaroroBka K 2 |OIIK-5 JomaiiiHee 3azianue,
HepaBeHCTB MpaKTUYe CKUM 3aHATUSM, Konnoksuym, KoHcnekr
ceMHHapam CaMoOIoAroToBky, OTyeT
o 1abopatopHoii paboTe
ITpopaboTKa JeKIIMOHHOTO 1 paTopHON p
Marepuasa
OdopmreHue 0TUETOB T10 2
naboparopHbIM paboTam
Utoro 5
10 Pemmenue ITogroroBka K 3 OIIK-1, |/lomalliHee 3ajaHue,
0OBIKHOBEHHBIX [IPaKTUYECKUM 3aHATUAM, OIIK-5 KoHcriekr
b depeHLMANTBHBIX ceMHHapam CaMonoAroToBky, Otyet
BHEHU mn TOpHOM T
YpaBHe ITpopaboTKa JIeKIMOHHOTO 2 0 naGoparopHoii pabore
Marepuasa
OdopmiieHre 0TUETOB TI0 3
nabopaTtopHbIM paboTam
Wtoro 8
Nroro 3a cemectp 54
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[ToaroroBka K 3K3aMeHy 36 OK3aMmeH
Wtoro 90
10. KypcoBas padora
He npegycmorpeno PYII

11. PeiiTuHrOBasi cUCTeMa /I/Is1 OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/ibHBIE OLeHKH JAJISl 3/IEMEHTOB KOHTPOJIA
Tabnuiia 11.1 — basibHbIe OIIEHKU A1JIs1 9/IEMEHTOB KOHTPOJIsSI

. . MakcumMasbHbIN
. MakcuManbHbIN MakcuMmanbHbIN
DreMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| ©Gan 3a mepuof,
JesITeTIbHOCTU mexay 2KT u Ha cemMecTp
Hayasa ceMectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
2 cemecCTp
HomauiHee 3azaHue 6 3 12
KonokBuym 4 5 14
KoHcnekr 4 2 8
CaMOIIO/ITOTOBKHU
Onpoc Ha 3aHITHSX 2 2 2 6
Otuer 110 1Tab0OpaTOPHOMA 10 10 10 30
pabore
OK3aMeH 30
Hapacraroym utorom 21 48 70 100

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

bannel Ha jaTy KOHTPOIBHOW TOUKHU Ouenka
> 90% oT MaKCMMasbHOM CyMMbI OainoB Ha fgaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBbI OasioB Ha aary KT 4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBI OasioB Ha Aary KT 3
< 60% oT MakcuMaJIbHOM cymMMbI OasiioB Ha Aary KT 2

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OLI€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY Tpe/CTaBeH B Tabmuiie

11.3.

Tabsuma 11. 3 — ITepecueT CyMMbI 6a/IIOB B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

UTtorosasi cymma 6asuios,

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 (YA0B/IeTBOPUTEBHO) (3aUTEHO) 60- 64 E (H0CpeACTBeHHO)

2 (Hey[0B/IeTBOPUTENIBHO) (He

Hwxe 60 6amnos

F (HeyzmoBneTBOpUTEIEHO)
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3aUuTeHO)

12. YuebOHO-MeTOANMYeCcKOe M HH(OPMAILIMOHHOE 00ecrieyeHUe AUCIUILTHHBI

12.1. OcHoBHas uTEeparypa
1. TonockokoB, [.JI. Kypc maremarvueckodi ¢U3MKM C WUCIO/Mb30BaHWEM maketa Maple
[DnekTpoHHBI pecypc] : yueOHOe mocobuwe. — OnekTpoH. gaH. — CII6. : Jlawb, 2015. — 576 c.
[DnekTpoHHsI pecypc]. - http://e.Janbook.com/books/element.php?pl1_id=67461.

12.2. lonosiHMTe /ILHAA IUTepaTypa

1. KowmribloTepHOe MO/le/IMpOBaHUe W TIpoeKThpoBaHue. JlabopaTtopHbidi mpakTukyM. Yacts 1:
Metoauueckre yka3aHusi K jaboparopHbiM paboram / CamukaeB FO. P. - 2012. 39 c. [OneKTpoHHBIH
pecypc]. - http://edu.tusur.ru/publications/2547

2. Bnarosemenckuii, B.B. KommbiorepHbie sabopatopHeie paboTel 1m0 (u3vKe B IakeTe
MathCad + CD [DneKkTpoHHbIH pecypc] : yuebHoe rmocobue. — DseKTpoH. AaH. — CII6. : Jlanb, 2013. —
96 c. — Pexxum goctymna: http://e.lanbook.com/books/element.php?pll_id=42975 [3neKTpoHHbIN pecypc
]. - http://e.Janbook.com/books/element.php?pl1_id=42975

12.3. YueOHO-MeToAUECKOE IT0CO0HEe U MPOrpaMMHoOe obecrieueHne

1. VIHHOBAlLIMOHHBbIE TEXHOJOTMM: MeTOJUUeCKHe yKa3aHHs IO BBITOJHEHHIO 1ab0paTOPHBIX
pabor pgns  crygeHtoB  09.03.01 «MHbopmatMka U BBIUMCAUTeNbHas TexHUKa», (09.03.02
«MHpopmaloHHbIe cucTeMbl U TexHO/OoruW» / [llenmsmunHa E. A. - 2015. 32 c. [DnekTpoHHbIH pecypc] -
Pexxum poctyma: http://edu.tusur.ru/publications/6143, cBOOOAHBIA.

2. VIHHOBaI[MOHHBIE TEXHOJIOTUW: MeToquUecKre yKa3aHUs K CaMOCTOSITe/IbHOM paboTe T10
BBITTOJIHEHWIO 1a00paTOpHBIX U TIpakTHUecKux pabotr assi crymeHtoB 09.03.02 «VMHbopmalMoHHbIe
cuctembl U TexHonorun» / lllemsmuna E. A. - 2015. 5 c. [SnekTpoHHBIN pecypc] - Pexxum mgoctyma:
http://edu.tusur.ru/publications/6145, cBoOOAHBII.

12.4. Ba3bl JaHHBIX, HH()OPMAIMOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1. TlouckoBasi cuctema google.ru

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe JUCHUILTHHBI
[1pu BbINO/IHEHUS TIPAKTUYECKUX 3a[jaHuM M0 JUCLIUIIMHE UCTIO/b3YOTCS epcoHaibHble DBM c
ripotieccopamu Pentium 4, onepaijrionHas cuctema MS Windows XP.

14. ®oHp OLeHOYHBIX CPe/CTB
@DOH/I, OLIEHOYHBIX CPe/CTB IIPUBeJleH B TIPU/IOKeHNUH 1.

15. MeTognuecke peKOMeH/Jaliy 110 OPraHyu3aliuy U3yYeHUs JUCLUILINHbI
be3 pekomeHalu.
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«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
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(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
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®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MHHOBaLlMOHHBIE TEXHO/IOTUH

YpoBeHb OCHOBHOM 00pa3oBaTe/ibHOM MporpamMmbl: baka/iaBpuar

HaripaBneHue noArotoBku (cneruanbHOCTh): 09.03.02 MH(popMaLiHOHHbIEe CUCTEMbI M TEXHO/IOTUH
[Tpoduns: NHoOpMamoHHbIE CHCTEMbI M TeXHO/IOTUH

dopma obyueHUs: OUHAsA
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Tomck 2016
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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
OIIK-5 CTI0COOHOCTBIO UCIT0/Ib30BaTh COBPEMeHHbIe IomkeH 3HaTh 00IIIMe HaTpaB/IeHUs B
KOMITbIOTE@PHBIE TeXHOJIOTMU TTIOMCKa Y3yueHrUH MH(GOPMAIIMOHHBIX CUCTEM U
vH(OpMal1K ISl pellieHus TTI0CTaB/IeHHOM TeXHOJIOTHI; COBpeMeHHbIe
3a/lauM, KPUTUUECKOTO aHa/im3a 3Tou KOMITbIOTEPHBIE TeXHOJIOTUM TTIOMCKA U
vHpopMaLyu 1 000CHOBaHUS TIPUHATHIX UeH U | aHaM3a WHGOpPMAaLIMU TPU U3y4eHUH
MOZXOZ0B K pPeIleHnto TPUKJ/Ia[HBbIX MaTeMaTuueCKUX IakeToB; ;

[o/mkeH yMeTb TIPUMEHSITb 0a30BbIe
3HaHUsI TIPU pellieHrH 3a/iau C
HCITO/Ib30BAaHHUEM MaTeMaThue CKUX
naketoB Mathcad u Maple; Beibupats u
OLIeHMBaTh CIIOCOOBI pean3al[iu
VMHGOPMAaI[MOHHBIX CUCTEM U pellleHus
3a/1a4 C UCII0/Ib30BaHUEM MaTeMaTHueCKUX
TIaKeTOoB;;

IomkeH BrageTh 6a30BLIMU 3HAHUSAMH /IS
pellieHus IPaKTUUeCKUX 3a7iay C
HCII0/Ib30BaHKeM rnakeToB Mathcad u
Maple; meTogamu BbIOOpa peanu3aiiiu
MHGOPMAI[MOHHBIX CUCTEM U PellleHus
3a/1a4 C UCIT0/Ib30BaHUEM MaTeMaTHUeCKUX
TIaKeTOB;;

OIlK-1 B/Ia/IeHHeM IIIMPOKO# 00IIel Mo ;TOTOBKOM
(6a30BBIMU 3HAHUSMHU) [I7ISI PELIIeHUsT
MpaKTUYeCcKUX 3a7iau B 00s1acTu
HMH(GOPMAI[MOHHBIX CUCTEM U TeXHOIOTUM

OO1Me XapaKTepUCTHKH TI0Ka3areseld M KPUTePUEB OLIEHWUBAHUS KOMITeTEHIMM Ha BCeX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHMIA T10 Taram

[Tokaszarenu u
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paboty,
yYPOBEHbB) Y TeopeTHue CKUMH MPaKTUUYeCKUX YMEHHWM, | [POBOAMUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
ypOBeHb) TpolLiecchl, obirme NpakTUUeCKUX YMEeHUM, | 3aBeplleHue 33/au B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX /JIsl pellieHrsT | UCC/IeI0BaHuUH,
r3yuaemoii obsactu orpe/ie/iIeHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe
o0sacTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM
YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saiaeT OCHOBHBIMH PaboraeT nipu ripsiMmoM
0 (oporoBbIit 00IMMY 3HAHUSMH yMeHUsIMH, TpeOyeMbIMU | HaO/TFOeHUH
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YPOBEHb)

TSI BBITIOJTHEHUS TIPOCTBIX
3a7au

OIIK-5:

2 Peamu3anus KOMIIEeTeHI[HH

2.1 Komnerenuua OITK-5

CITOCOOHOCTBIO  MCITI0/1b30BaTh COBpeMEHHEbIE€ KOMIIBIOTEPHBIE TEXHOJ/IOTMKW TIOKMCKa

WH(GOPMALIMK /I pPelleHust MOCTaB/JeHHON 3a/jaud, KPUTMYECKOTO aHa/lu3a 3TOM WHpOpMaLUuU U
060CHOBAHWsI TIPUHSATHIX UIEH U TIOJXOJ0B K PELIEHHIO.

st bopMUpOBaHMsT KOMIIETEHIIMH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAroB. JTaribl (OpMHUPOBaHMUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJIss STOr0 BHUIbl 3aHATUHA W UCIOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tipe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHMs KOMIIETEHLIMU U UCIIOIb3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Orarbl

TeXHOJIOTUU TIOUCKA U
aHanuM3a UH(opMaIuK TIpU
W3y4YeHUU TIPUK/IaTHBIX
MaTeMaTh4yeCKHX TTaKeToB

CocraB 3HaTb YmeTb Bnanets
CopepxaHue COBpeMeHHbIe BbIOMPATh U OLIEHUBATh MeTOoZlaMU BbIOOpa
3TaroB KOMITbIOTE€PHbIE CrIoCco0bI peanu3alm peau3aluu

I/IHCl)OpMaI_[I/IOHHBIX cucrem
" pelieHusd 3a/a4 C
HCII0/Ib30BaHHEM
MaTeMaTnyeCKHX I1aKeTOB

I/IH(l)OpMaL[I/IOHHbIX crucremMm
W perieHud 3a/a4 C
HCI10/Ib30BdHHEM
MaTeMaTn4yeCKHX IIaKeTOB

Bunpl 3aHATHI

* [lpakTnueckue

 [lpakTuueckue

* JlaboparopHble

3aHATUS; 3aHATHS; 3aHATHS;
* JlaboparopHbie * JlabGopaTtopHble * (CamocTodTe/bHas
3QHATHS; 3QHSATHSA; paborta;
* Jlekuuu; * Jlekumu;
* CamocTrodTenbHas * (CamocrosiTe/ibHast
pabora; pabora;
¢ [logroroBka K * TloaroToBKa K
JK3aMeHy; JK3aMeHy;
Wcnons3yemblie * OtyeT no * Ortuer no * Otyet no
CpezcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoi pabore;
OLleHMBaHNsA * JlomalliHee 3a/laHuE; » JlomalliHee 3a/iaHue; * JlomalliHee 3a/laHue;
* Ormpoc Ha 3aHATHSX; * Omnpoc Ha 3aHATUSAX; * Ko/10KBUyM;
* KoHcrekT * KoHcriekT * DK3aMeH;
CaMOMO/JTOTOBKY; CaMOMO/TOTOBKY;
* Ko/0KkBUywM; * Ko/noksuyw;
* DK3aMeH; * DK3aMeH;
dopMy/nMpoBKa TMOKasaTesjeldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEeHLMM TpUBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/iu ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarax
CocraB 3HaThb YmeTb Bnagets
OT/MuHO * MeTo/|aMH BbiOOpa

(BbICOKMI YPOBEHB)

* KOMIbIOTEPHbIE
TEXHOJIOTHU TIOMCKa
MH(pOpMaL1K MpU
M3y4YeHUH NIPUK/IaJHbIX
MareMaTHhyeCKUX
TIaKeTOB;

* TeXHOJIOTUH aHa/v3a
MH(pOpMaLUH Jj1st
MOCTPOeHUsI TpaUKoB,
OCyIL[eCTB/IeHUSI
mvddepeHIManbHOTO U

* OCYLLeCTB/SATh
OITHMaJIbHbIN TTOUCK
MH(pOpMaLuu J1s
pellieHus 3a/ay B
TIPUK/IaTHBIX
MaTeMaTHh4eCKUX
rakeTax;

* TIPUMEHSATb MeTO/bI
rorcKa uHpopmaruu s
TOCTPOeHUs TpadHKOB,
pellieHys 3aau

peasu3aluu
CaMOCTOSITe/IbHOTO
pelLleHus 3a/jau B
TPUK/IaTHBIX TlaKeTax
Mathcad u Maple;
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WHTerpaabHOTo
VICUMC/IeHUS], PellieHust
mvddepeHIIaTbHBIX
ypaBHeHU B MakeTax
Mathcad u Maple;

nvddepeHLMaNTbHOTO U
VHTerpaabHOro
VICUMCTIEHUS], PelleHNs
I depeHLanbHbIX
ypaBHeHui B Mathcad u
Maple;

Xoportio (6a30BbIit

¢ KOMIIBKOTE€PHEIe

* OCYLIeCTB/SATh

* MeToZlaMH BbIOOpa U

V3y4YeHUM NPUKIaJHbIX
MaTeMaThueCcKUX
[TAaKeTOB;

pelilieHus 3a/iay B
TIPUK/IaJHBIX
MaTeMaThueCKuX
nakeTax;

ypOBEHb) TeXHOJIOTHUU TIOMCKa ONTUMAaJ/ILHBIN ITOUCK peanr3aiy pelieHus
vHbopMalLu pu vHbopMaLum st 3a/ia4 B MPUKJIaAHBIX
V3yUeHWH TIPUK/IaJHbIX pelleHuUsI 3a/ia4 B naketax Mathcad u
MaTeMaTHU4yeCKUX NPUK/IagHBIX Maple nipu pabore B
[1aKeTOB; MaTeMaTh4eCKUX KOMaH/ie;
* TeXHOJIOTWH aHaIu3a rakeTax;
vuHbopMaLuu As * IIPUMEHATH MeTO/bI
MoCTpoeHusi rpaMKOB B | TIOMCKa UH(MOPMALIU AJist
naketax Mathcad u TOCTpPOeHUs1 TpapUKoB B
Maple; Mathcad u Maple;
YIOB/IETBOPUTE/IBH | * KOMITbIOTEPHbIE * OCYLIeCTBJIATb * MeToZlaMH BbIOOpa U
0 (1IOpOroBeIi TEXHOJIOI'MU TTIOMCKA ONTUMaJIbHbIN TTOUCK peanu3salu perieHus
YPOBEHb) vH(dOopMaluu 1pu vHdopMaluu st 3a/la4 B IPpUKJIagHBIX

naketax Mathcad u
Maple ripu pabote mop
MIPSIMBIM HaO/TIOfieHUEM;

Tabmuia 5 — Orarbl

2.2 Komnerennusa OITK-1

OIIK-1: BnageHWeM IIMPOKOW 0OIel TOATOTOBKOW (0a30BbIMM 3HAHUSMH) /IS PeIleHus
TIpaKTUYeCKUX 3a/iad B 00/1acTh HPOPMALMOHHBIX CUCTEM U TeXHOIOTUH.

Inist bopMUpOBaHUS KOMITETEHIIUM HEOOXO[UMO OCYIIIeCTBUTh PSifi 3TANOB. DTarbl (HOPMUPOBAHUS
KOMITeTEHLIMM, TIpUMEHsieMble /Ui 3TOr0 BUJbl 3aHSITUM U HCIIO/b3yeMble CpPeACTBa OL€HWUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLIeHUBAHUS

HMHGOPMAI[MOHHBIX CUCTEM
U TeXHOJIOTUH

3a/lau C MCIO0JIb30BaHHEM
MaTeMaTHueCKHUX MaKeToB
Mathcad u Maple

CocraB 3HaThb YmeTb Bnagetb
Copeprkanue o011ye HarpaB/ieHus B TIPUMEHSITh Oa30BbIe 0a30BBIMU 3HAHUSIMU J1JIsI
3TaroB H3yueHuu 3HaHUS TIPU pellieHrur pelleHus MpaKTu4eCKUX

3ajay C UCTM0J/Ib30BaHUeM
naketoB Mathcad u Maple

Bupp! 3aHaTHM

¢ [IpakTHhueckue

* [IpakTuueckue

* JlaboparopHbie

* Ornipoc Ha 3aHATHUSIX;

* Onpoc Ha 3aHATHUSAX;

3aHATUS; 3aHATHS; 3aHATHS;
 JlaboparopHbie  JlabopartopHble * CamocrosiTenbHast
3aHATHUS; 3aHATHUS; pabora;
e Jlekiuy; * Jlekiuu;
* CamocTodTenbHas * CamocTosiTe/ibHast
pabora; pabora;
* TlogroroBka K * TloaroToBKa K
5K3aMeHy; 9K3aMeHy;
Wcnons3yemMsble * Ortuet 10 * Ortuet no * Otuet no
CpeAcTBa naboparopHoii paborTe; naboparopHoii pabore; naboparopHoii pabore;
OLeHNBaHUsA * JloMalliHee 3a/jaHUeE; * [lomallHee 3a/iaHue; » JlomMalliHee 3aJjaHue;

* Komnoksuywm;
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* Koncnekr * KoHcriekT * DK3aMeH;
CaMOITOATOTOBKU; CaMOTIOATOTOBKU;
* KonnokBuywm; * Konnoksuywm;
* DK3aMeH; * DK3aMeH;
dopMynMpoBKa TMoOKa3aTesell U KpUTepHeB OlleHHMBAaHUS [laHHOM KOMITeTeHI|UM TpUBe/leHa B
Tabsure 6.
Tabnuiia 6 — IToka3aTeu M KpUTEPUU OL[eHMBAHMsI KOMIIETEHI[MH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagetb
OT1mnyHo * OCHOBHbIE TTIOHATUS * MeTOAUKOM pelleHUs

(BBICOKMI YPOBEHb)

KOMIbIOTePHOU
MaTeMaTHKY,;

* 0011[Me HarpaBIeHUs
U3yUeHHUS
VH(OpMaI[MOHHBIX
TEeXHOJIOTU
TIPUMEHUTEeTBHO K
MaTeMaTHyeCKUM
naketam Mathcad u
Maple;

* CTaHJ|AapTHbBIE QYHKI[UU
naketoB Mathcad u
Maple;

* CMHTAKCHC KOMaH/ B
Mathcad u Maple;

* TIpaBU/IA
rpeoOpa3oBaHuit
MaTeMaTHyeCKHX
BbIpa>kKeHUH;

* crnocoOsl pelleHus
ypaBHeHUI U HEpPaBeHCTB
B nakeTtax Mathcad u
Maple;

* TPUMEHSThb 3HAHUS
TIpY pelIeHrH 3a/ad C
VICTI0/Ib30BaHUEM
MaTeMaTH4eCKUX MaKeToB
Mathcad u Maple;

* HCII0/Tb30BaTh
cTaH/apTHbIe QyHKLUH
naketoB Mathcad u
Maple;

* npeobOpa3oBbIBaTh
MaremaTuyJecKue
BbIpa)KeHUsI CpeJiCTBAMU
naketoB Mathcad u
Maple;

* pellaTh YpaBHEHUS U
HepaBeHCTBa B MaKeTax
Mathcad u Maple
Pa3IMUYHBIMU CIIOCOOaMuy;

3a/lay B MaTeMaThye CKUX
naketax Mathcad u
Maple ucnosb3ys
CTaH/JapTHBIE QYHKIUH,
KOMaH/IbI JI1st
npeobpa3oBaHuUs
MaremaTruie CKUX
BbID@)XEHUH U Pa3/IUUHbIe
CTI0COOBI peleHust
ypaBHEHUN U
HEpPaBeHCTB;

Xopotiio (6a30BbIii
YPOBEHD)

* OCHOBHBbIE TOHSTHUS
KOMIbIOTEPHOU
MaTeMaTHKY;

* 001IMe HarpaB/IeHUs
M3y4YeHust
MH(OPMAaLIMOHHBIX
TeXHOIOTUM
TIPUMEHUTETbHO K
MaremMaThyeCcKUM
nakeraMm Mathcad u
Mabple;

* craHzapTHbIe QYHKIUH
naketoB Mathcad u
Maple;

* CHHTAaKCHC KOMaH/ B
Mathcad u Maple;

* TpaBWIa
nipeoOpa3oBaHUiA
MareMaTHhyeCKUX
BbIpa’KeHUH;

* TPUMEHATb 3HAHMUS
TIpY PeleHrH 3a/iad C
WCII0/Ib30BaHUEM
MaTeMaTH4eCKUX MaKeToB
Mathcad u Maple;

* HCII0/Tb30BaTh
CTaHZApTHbIe (PyHKIUU
naketoB Mathcad u
Maple;

* npeobpa3oBbIBaTh
MaremaTuyecKue
BBbIPA)KEHUS CPe/ICTBAMU
naketoB Mathcad u
Maple;

* METOJMKOI pellieHus
3a/lau B MaTeMaTuyeCKuxX
naketax Mathcad u
Maple ucnonb3ys
CTaHZAapTHBIE (PYHKLUM U
KOMaH/IbI JI71s1
npeoOpa3oBaHuUs
MareMaThyeCcKUx
BbID&KEHU;

CornacoBaHa Ha noprane Ne 1467

17



Y,Z[OBJIETBOPI/ITGIH::H ® OCHOBHbIE ITOHATUSA ¢ TIpUMEHATH 3HAHHA ® METOAHKOﬁ pemieHurs

0 (IoporoBeIi KOMTIbIOTePHOM TIpY PeIlIeHrH 3a/iad ¢ 3a/lay B MaTeMaTrhye CKIX
YPOBEHb) MaTeMaTHKU; KCII0/Ib30BaHUEM rakerax Mathcad u
* 0011[Me HarpaB/IeHUs MaTeMaTuuecKux rnaketoB| Maple ucrnonb3ys
W3yueHust Mathcad u Maple; CTaH/ApTHbIE;
WH(POPMAI[MOHHBIX * WCII0/Tb30BaTh
TEXHOJIOT U CTaHJApPTHBIE (PYyHKIMU
TIPUMEHUTETHHO K naketoB Mathcad u
MaTeMaTHyeCKUM Maple;
naketam Mathcad u
Maple;

* CcTaHZAapTHBIEe (GYHKIUU
naketoB Mathcad u
Maple;

* CWHTAKCHC KOMaH/ B
Mathcad u Maple;

3 TunoBble KOHTPO/IbHBIE 3a/JAHUSA
[list pea3alivy BBILLIETIEPEUMC/IEHHBIX 3a/lad 00yUueHWs] UCITOJ/Ib3YIOTCSI TUITOBbIE KOHTPOJIbHBIE
3aJlaHUsI WK WHBbIe MaTephasibl, HeOOXOAUMbIe /i1 OLIeHKU 3HaHWM, YMeHWH, HaBBbIKOB W (W/IH) OIIbITA
JlesATe/TbHOCTH, XapaKTepu3yHoIIUX JTanbl (OPMUPOBaHUSI KOMIIETEHI[M B TIpollecCce OCBOEHUs
oOpa3oBare/IbHOM MTPOTrpaMMBbl, B C/IEYIOIIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— Tecrt. Kak BBecTH oriepaTop npucBavBaHus? a) HakatveMm KHorku Definition (ITpucBavBanue)
Ha naHesm uHcTpyMmeHToB Calculator (Kasmbekynsitop) 6)Haxkatrem kHorku Definition (ITpucBauBanue) Ha
naHenu WHCTpyMeHTOB Evaluation (BblpakeHusi) B)C TIOMOILbIO K/IaBUIIKM <:> T)I00ObIM U3
TIepeurCIeHHBIX CITI0COO0B

— Kak pa3mecTuTh Ha ofiHOM I11a0si0He /iBa rpaduka? a)Habpas Ha ocu Oy umsi epBoi GyHKLUH,
Ha)KaTh K/IABMIITY 3arsiTOM W BITUCATh UMs1 BTopor GyHKImK 6)HabpaB Ha ocu Oy umsi epBoii GpyHKIHY,
Ha)kaTh KaBullly Enter v BmucaTh UMsi BTOpPOM ¢yHKLMHM B)HabpaB Ha ocu Oy uMs TepBOM (QyHKIUH,
HaKaTh KJ/IaBHILY Tpo0esn ¥ BMcaTh UMsl BTOpoi (yHKUuM r)HabpaB Ha ocu Oy vMs 1iepBoi yHKINH,
Ha)kaTh K/aBuilly Page Down u BrivcaTb uMsi BTopo yHKLUH

— BroibepuTe HenpaBu/IbHOE yTBep)K/eHHe U3 OrpaHUueHH Ha MMeHa MepeMeHHBIX U (QyHKLMN?
a)uMsi He MOKeT HauMHaTbCsl C LUQpBI, CMMBOJA TOJYEPKUBAHUS, IITPUXA WM TPOLieHTa 0)CHUMBOJ
0eCKOHeUHOCTH /10/DKEH ObITh TO/IBKO TIePBbIM B MIMeHH B)BCe OYKBbI B IMEHH [JO/DKHBI IMETh OfIUH CTH/Ib
Y LIPU(T I)UMeHa He MOTYT COBMa/iaTb C MMEHaMU BCTPOEHHBIX (DYHKLMM, KOHCTaHT U pa3MepHOCTel (He
cuutas nepeornpenenerHue) 1)MathCAD pa3nuuaeT iMeHa repeMeHHbIX U (PYHKLMI

— Kak BBecTM B MaTeMaTUueCKOe BbIpa)KeHHe JIaTMHCKWe LUGPbI? a)C IMOMOLbI0 TaHeIu
uHcTpymeHTOB Greek (I'peueckrie cuMBO/bl) 6)c momolipio TaHeny maHenud Calculator B)Habupars Ha
K/IaBUaType r)koMaHo Insert / Function

— Yo Takoe "+" B okymenTe MathCAD? a)kypcop BBozia 0)/TMHMM BBOZIa B)MeCTO3aIl0/THUTETb
CHMBOJIa I')yKas3aTeJlb MbILIN

— C TmoMOmBI0 KAaKOW TaHeMd TPOMCXOAWT BCTaBKa INAOJOHOB — WHTETPUPOBAHMS,
nubdepenrpoBanys, cymmupoBanus? a)Graph (I'paduk) 6)Evaluation (Orjerka) B)Matrix (Marpuiia) 1)
Calculus (Boruncnenusi) 1)Boolean (BysneBsl onepatopsi) e)Symbolics (CrMBosvka)

— Perasi ypaBHeHUs1 WK CUCTeMbI ypaBHEHHI C TIOMOILL[BIO O/10Ka given-minerr, peiieHye OyzneT
a)TouHoe 6)MUHUMaJIbHOE B)IPUO/IKEHHOE T)MaKCHMaIbHOe

— B okHe /i1 IoCTpoeHus JlekapToBa rpaduka, MycToe Iojie B cepefuHe TOpPU30HTaIbHON OCH
TIpeZIHa3HaueHo a) /i/isi AUCKPeTHO! repeMeHHOM 0) A/t GyHKIMU B) AJisl 3HAYEHUS], yCTaHAB/IMBAIOIIEro
pa3mMep rpaHuLIbI T') //Is1 Ha3BaHUs OCH

— YcraHoBUTe COOTBeTCTBUe: a) PYHKILIMS, BHIMOHSIIOLIAs ONepaljvio MoACTaHOBKU 0)DyHKIus,
BBINOJIHSAIOIIAsA OMepalyi0 YIPOCTUTh BblpakeHue B)DyHKIMs, BBIMO/HAOLAs ONepanyio pa3BepHYTh
(OTKpBIBaeT CKOOKHM, TPUBOAUT TOA00HBIE) T)DYHKLMS, BBIMOIHSIONIAS OTEpaLyi0 Pa3/ioKUTh Ha
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MHokuTenu 1)simplify 2)substitute 3)factor 4)expand

Maple

3.2 TeMBI K0/1/IOKBHYMOB
Pemenne guddepeHManbHBIX ypaBHEHHWI B YaCTHBIX NMPOM3BOAHBIX B maketax Mathcad u

PemieHrie 0ObIKHOBeHHBIX A¥idepeHIManbHbIX ypaBHeHHH. [leliCTBYS C MaTPHULIaMH B TIaKeTax

Mathcad u Maple

Maple

HOuddepeHiLianbHOe U MHTErpa/ibHOE UcuncieHre B maketax Mathcad u Maple
PelieHue ypaBHeHMii 1 HepaBeHCTB B naketax Mathcad u Maple
[TpeobpasoBaHKe MaTeMaTH4yeCKHUX BbIpayKeHUH

3.3 Tembl JOMaNTHUX 3aJAHUH
Pemenvie aguddepeHLanbHbIX YPaBHEHUM B UaCTHBIX TPOU3BOAHBIX
PerieHre 0ObIKHOBEHHBIX AU(GepeHIaTbHBIX ypaBHeHUH
OuddepeHLiasbHOe Y MHTErpajibHOE UCUMCIeHHe
[Toctpoenue 2D u 3D rpadukos
Pemlenne ypaBHeHU! 1 HepaBeHCTB
[Tpeobpa3oBaHre MaTeMaTUUECKUX BbIPAKEHUH
CuHrakcuc koMaH/]. CtaHjapTHbie QyHKLIUU
ApudmeTtnueckue onepauuu. Llesbie v paljoHanbHble YKUC/1a, KOHCTAHTHI
Crpykrypa okoH Maple u MathCad

3.4 Tembl OIPOCOB Ha 3aHATHUAX
[TocTpoeHue nHTepripeTaL pe3y/bTaToB, noayvyaeMslx npu nomomy MathCAD u Maple
Crioco6w1 Bu3yanu3aiuu nHGopmanuu B MathCAD u Maple
I'pacduiku C/I0XKHBIX, MTapaMeTpUUYeCKUX U HessBHO 3aZiaHHbIX QyHKIuM B MathCAD u Maple
Odopmnenue rpadukoB B MathCAD u Maple
I'pacduku npocreiimx pynkuuii B MathCAD u Maple
I'padmiku B MathCAD u Maple: Ha3HaueHue, THITBI, CITOCOOBI 3aIaHUS
Pemienue HenvHeiHbIX ypaBHeHU B MathCAD u Maple. TouHble ¥ UiC/IeHHbIe pelleHUs
Pemenne cucrem uHeiiHbIX ypaBHeHu B MathCAD u Maple
Perienuie nuHeliHbIX ypaBHeHuii B MathCAD u Maple
@ynkuuu B MathCAD u Maple: ocHOBHBIE U [JOTIOJTHUTE/bHbIE
[Tepemennbie B MathCAD u Maple
Crioco6sI ripesictaBnenus nHdopmaiyy B MathCAD u Maple
MathCAD u Maple kak nakeT NpyK/aIHbIX IPOrpaMm
OCHOBHBI€ TIaKeThI MPUKJIAIHBIX TIPOTPaMM U UX 0COOEHHOCTH

3.5 DK3aMeHaLMOHHbIEe BOIPOCHI
Pemennie muddepeHManbHbIX ypaBHEHUWI B YaCTHBIX NMPOM3BOAHBIX B mnaketax Mathcad u

PerieHre 0ObIKHOBEHHBIX Ju(depeHINaTbHbIX ypaBHeHUN. []efiCcTBUS C MaTpULlaMH B TakeTax

Mathcad u Maple

rpapuKoB

IuddepenuanbHoe ¥ MHTerpanabHOe UcurciaeHye B naketax Mathcad u Maple.
IToctpoenue 2D u 3D rpadukoB B makerax Mathcad u Maple. Bubnuoreka KomaH AJist

Pelienue ypaBHeHMii 1 HepaBeHCTB B naketax Mathcad u Maple
[TpeobpasoBaHue MaTeMaTH4yeCKUX BbIpayKeHUH

Cunrakcuc komaH/. CrtaHzapTHble GYHKLIUU

Apudmetnueckre onepaiun. Llesble v parjioHaIbHbIE YKC/Ia, KOHCTAHThI
OcHoBbI paboTsl B iporpammax Maple u MathCad

CuctemMbl KOMITBIOTEDHOW MaTeMaTHKH: OCHOBHBIE MTOHATHS 1 K1accuuKarys
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3.6 TembI 1a0opaTopHBIX padoT

— DBbInosiHeHWe WHUBUAYA/TBLHOTO 3a/laHUsl Ha TeMy «PellleHWe ypaBHEHHWH W HEpaBeHCTB B
naketax Mathcad u Maple».

— BoinosiHeHWe WHAWBUAYANBbHOTO 3ajaHus Ha TeMmy «IlocTpoeHue TpadukoB. [[BymMepHbIe
rpaduku. TpexmepHble rpadUKy. AHUMALYS».

— DBeinosiHeHWe WHAWBUAYaJbHOTO 3aZlaHusi Ha Temy «lIpeoOpa3oBaHue MaremaTHdeCcKUX
BbIpa)keHMi B naketax Mathcad u Maple».

— DBeinosiHeHWe UHAWBUYATBHOTO 3a/laHus Ha TeMy «PelieHne quddepeHaTIbHbIX YpaBHEHHM
B YaCTHBIX MTPOM3BOJHBIX».

— BeoImonHeHWe — WHIUBHYalbHOTO  3afiaHUss Ha  Temy  «PellleHWe  OOBIKHOBEHHBIX
JuddepeHLIMaTbHBIX YPaBHEHUI».

— BoinosHeHWe WHAMBUYATbHOTO 3aaHus Ha Temy «/luddepeHipanbHoe ¥ MHTErpasbHOE
vcuucieHe B naketax Mathcad u Maple».

— BeinosiHeHWe WHAMBUIYATBbHOTO 3ajaHus Ha TeMy «/luddepeHipanbHoe W WHTErpasbHOE
vcunciieHye B naketax Mathcad u Maple».

— DBoInosiHeHWe WHIUBUAYA/IBHOTO 3a/IlaHUSI Ha TeMy «MaremaTiuuecKre BBIUMC/IeHUsT B TIaKeTax
Mathcad u Maple c ucrnosnb3oBaHUEM CTaHAAPTHBIX (PYHKLUI».

— BeinosHeHWe UWHAWBUAYaJbHOTO 3aflaHusi Ha Temy «[IpocTeiiiiie MaTeMaTHUueCKue
BbIUKC/IeHUs B aketax Mathcad u Maple».

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHHWst W pelieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIAYIOIIHe
MarepuaJIbl:
— MeToAuYeCcKre MaTepuasbl, ONpejesiollye TpOLeypbl OLIeHUBAaHUS 3HaHWM, YMeHWH,
HAaBBIKOB U (WM) ONbITa [eATeSbHOCTH, XapaKTepU3yHOIUX 3Tamnbl (OpP-MUPOBaHWS KOMITETEHLHH,
corsacHo 11. 12 paboueii IporpaMMel.

4.1. OcHoBHas iuTEeparypa
1. TonockokoB, [.JI. Kypc maremarrnueckodi ¢GHU3MKM C WUCIO/Mb30BaHWeM Tmaketa Maple
[DnekTpoHHBI pecypc] : yueOHOe mocobwe. — OnekTpoH. gaH. — CII6. : Jlawb, 2015. — 576 c.
[DnekTpoHHkI pecypc]. - http://e.Janbook.com/books/element.php?pl1_id=67461.

4.2. lonoHUTe/IbHAA IMTepaTrypa

1. KomrbloTepHOe MO/leTMpOBaHMe U TIPOeKThpoBaHue. JlabopaTopHbIM NpakTUKyM. YacTh 1:
Metoauueckre yka3aHusi K jnabopatopHbeiM paboram / CamukaeB FO. P. - 2012. 39 c. [OneKTpoHHbIN
pecypc]. - http://edu.tusur.ru/publications/2547

2. Bnarosemenckuii, B.B. KommbiotepHbie sabopatopHeie paboTbl 10 (u3vKe B IakeTe
MathCad + CD [DnekTpoHHbIH pecypc] : yuebHOe rtocobue. — DseKTpoH. AaH. — CII6. : Jlaasb, 2013. —
96 c. — Pexxum goctymna: http://e.lanbook.com/books/element.php?pl1_id=42975 [3neKTpoHHbIN pecypc
]. - http://e.Janbook.com/books/element.php?pl1_id=42975

4.3. YueOHO-MeTOANYeCKOe 10Co0He U MPOorpaMMHoOe odecrieueHne

1. VIHHOBALMOHHBIE TEXHOJOTHUH: MeToAnuecKre yKa3aHHUs I10 BBIMOJHEHUIO J1abopaTOpPHBIX
pabor gns  crygeHtoB  09.03.01 «MHbopmaTtMka U BBIUMCAUTeNbHas TexHWKa», 09.03.02
«HbopMaLMoHHbIe cucTeMbl U TexHonorun» / [llenbmuna E. A. - 2015. 32 c. [DnekTpoHHbIl pecypc] -
Pexxum gocryna: http://edu.tusur.ru/publications/6143, cBoGOAHBIH.

2. VIHHOBalMOHHBIE TEXHOJOTMU: MeToAMUYecKHe yKa3aHWs K CaMOCTOsITe/IbHOM pabote 110
BBITIOJTHEHHUIO 71ab0paTOpHBIX M TpakThueckux pabor gy crygeHtoB 09.03.02 «JHbopMarioHHbIe
cucteMbl U TexHosorun» / enpmuHa E. A. - 2015. 5 c. [DneKTpoHHBIN pecypc] - Pexxum pocrtymna:
http://edu.tusur.ru/publications/6145, cBoO0gHBIH.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U NMOUCKOBbIE€ CUCTEMBI
1. TlouckoBasi cuctema google.ru
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