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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

roja, pacCMOTpeHa U yTBep)K/leHa Ha 3aceflaHhd KadeApbl «___ » 20__, mpoToKoJI
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 «[lpuknagnas uHdopmaruka» (b1. ducuunmussl (Mopynu)) Bl. ducuurnivHbi
(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

ITpotiecc U3yueHUs: JUCLIMTUIMHBI HarpaB/ieH Ha (hOpPMUPOBaHUE CIeAYIOIIUX KOMITeTEHI[UI:

— OIIK-1 BnageHWeM WIMPOKOW 0OIed MoAroToBKOW (0a30BBIMU 3HAHUSIMHM) [ peIeHUs
TIpaKTHYeCKKX 33/ja4 B 00/1aCTH MH(MOPMAIIMOHHBIX CUCTEM M TEXHOJIOTHH;

— OIIK-5 crnocoOHOCTBI0 UCIIO/b30BaTh COBPEMEHHbIe KOMITbIOTEPHbIe TeXHOJOTMM TOMCKa
uH(OpMALIMK [T PelleHus] TIOCTaB/IeHHOW 3a/jaud, KPUTUYEeCKOTO aHaaM3a 3ToW WHpOpMarud u
000CHOBaHUS TIPUHATHIX UZeN U MOJX0/I0B K PelleHHIo;

B pe3ynbrare u3yuyeHusi JUCLUIUTMHBI CTYZEHT [JO/DKeH:

— 3HaTh OCHOBHble KPDUTEpUH ypPOBHs 0Opa3oBaHUs AJisi TIPOBeJeHUs CaMOo00pa30BaHUsl TPU
M3y4YeHUH MPUK/IaJHBIX MaTeMaTHUeCKUX MaKeToB; MEeTOJUKH TIPOTPaMMHBIX CPEJICTB U MaTeMaTHueCKUX
TaKeTOB; OCHOBHbIe TIPUHLUIBI pa3pabOTKU amrapaTHO-TPOrPAMMHBIX KOMITJIEKCOB M 0a3 /laHHbIX,
COBpeMeHHbIe TeXHOJIOTUH ITPOTPAMMHUPOBAHHUSI TIPY MCITOTb30BAHMH TTPUK/IAJHBIX TIAKETOB;

— yMeThb TPUMEHSTb MeTOJbl OLeHKM W IJIAHUPOBAHHUS PeCypCoOB JJjisi CaMOCTOSITETbHOTO
obOpa3oBaHus Tpu paboTe Cc MaTeMaTHuecKuMH makeramMu Mathcad u Maple; mpuMeHsTL 0a30Bbie
METOZMKWA WCIOb30BaHMSI TTPOTPAMMHBIX CPEJCTB TIPY DeIIeHWM 3a/laud B MaTeMaTUYeCKHUX TaKeTax;
TIPUMEHSITb COBpEMeHHble HWHCTPYMeHTasibHble CpeJCTBa M TeXHOJIOTUM TPOrPpaMMUPOBAHUs TIpU
peiiieHuu 3aziay B Mathcad 1 Maple;

— BJaJeTh CrIocobaMu CcaMOOpraHM3auM M camoobpa3oBaHMs Tpd paboTe B TPUK/IAHBIX
nakerax; 0a30BbIMM METOJWKAMH HCIIO0/Ib30BaHUs TIPOTPAMMHBIX CPECTB [Jisl PelLleHus] MPaKTHueCKUX
3aJlay B MaTeMaTHueCKUX IMaKeTaxX; COBPeMeHHbIMU MHCTPYMEHTa/JbHBIMUA CPeACTBaMU U TEXHOJIOTHUSIMU
NporpaMMHpPOBaHUs NpU pellieHUU 3a7a4 B Mathcad u Maple;

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO61jast TPY/[0€MKOCTh JUCLIUIITMHBI COCTaB/IsieT 3 3aUeTHBIX eMHULIbI U ITPe/ICTaBIeHa B TabsvLie

i.aléﬂl/lua 4.1 — TpynoeMKOCTh AUCLUILIAHBI

Ne Bugpl yueOHOM fieaTeTbHOCTH 2 cemecTp Bcero E mvaunb
1 Jlekiumn 17 17 JacoB
2 |JlabopaTopHble 3aHATUS 34 34 4yacoB

3 Bcero ayiuTOpHBIX 3aHATUM 51 51 4acoB
4 CamocTosiTesibHas paboTa 57 57 yacoB

CornacoeaHa Ha noprane Ne 952 3



Bcero (6e3 3k3ameHa) 108 108 YyacoB
6 OO0r11ast TPYZJ0EMKOCTh 108 108 4yacoB
3 3 3.E
5. CopepxaHue AUCLHMII/IMHBI
5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pa3ziesnbl AUCLUTIMHBI U BU/IbI 3aHSITUM TIpYBeZieHbl B Tabnuiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI M BUBI 3aHITUN
3}
=8
3 g _ v
g w ) £ 2 5
= . T o g = =
S | 5§ | E | §F g%
Ne Ha3BaHus pa3zesnoB JUCLUTIIMHBI 2 = 5 o 9 S
= ¢ 5 85 &S
= g5 a8 S ¢
O o
= Z
O
1 |ITpeobpa3oBaHre MaTeMaTHue CKHX 2 2 9 13 OIlIK-1, OIIK-5
BbIp&)KeHUU
2 |[Toctpoenue 2D u 3D rpa¢ukoB 2 4 4 10 OIIK-1, OIIK-5
IuddepeHLiasbHOE U MHTErpaibHOE 2 8 9 19 OIIK-1, OIIK-5
VICUUCIIEHHe
4 | Pemenve auddepeHLManbHbIX YypaBHEHUM 3 4 6 13 | OIIK-1, OITK-5
B YaCTHBIX NTPOU3BO/IHBIX
5 |ITakeTbl CUMBOJIbHBIX BbIUKC/IeHUN Maple u 1 2 4 7 OIIK-5
MathCad
6 | Crpykrypa okoH Maple u MathCad 1 2 4 OIIK-5
Apudmernueckue onepauyu. Lienbie u 1 2 3 6 OIIK-5
paLMoHa/IbHbIe YMCJIa, KOHCTAHThI
8 |CuHrtakcuc koMaH. CTaHJapTHbIe 1 2 4 7 OIIK-1, OIIK-5
byHKIN
9 | PellleHre ypaBHEHMI U HEPABEHCTB 2 4 6 12 OIIK-1, OIIK-5
10 | Pertenre 0OBLIKHOBEHHBIX 2 4 8 14 OIIK-1, OIIK-5
JuddepeHIaabHbIX ypaBHEHUH
Nroro 17 34 57 108
5.2. CoaepikaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUAM)
Cogep>xaHye pasziesioB AUCLUTUIMH (T10 JIeKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zieioB AUCLUTUIUH (TI0 JIEeKI[UsIM)
0 L =
: z 2
CopeprkaHre pas/iesioB JUCLIATLIAHBI z S > 5
No Hassanus paszgenos 5 = =
T10 JIEKL[MSIM o= S
= 52
g | §¢
2 ceMeCTp
1 |ITakeTbl CHMBO/IbHBIX BbIUMC/AEHUM | CUCTEMbI KOMITbIOTEPHOM MaTeMaTUKU: 1 OIIK-5
Maple u MathCad OCHOBHbIe MOHATUS U K1acCUbHUKALUS.
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2 | Ctpykrypa okoH Maple u MathCad |OcHoBrsl paboThel B mporpamMmmax Maple 1 OIIK-5
1 MathCad.

3 | Apudmetuueckue oreparyu. Apudmetnueckue onepariyu. Llesbie u 1 OIIK-5
Lenble ¥ paLjoHaIbHbIE YUCIA, paLMoHanbHble YKC/la, KOHCTaHTHI.

KOHCTaHTBI

4 | CunHrakcuc komaH/. CrangaptHeie | CUHTakcuc KomaHz. CTaHaapTHbIe 1 OIIK-1,
GbyHKLIN byHKLMY. OIIK-5

5 |IIpeobpa3oBaHre MaTeMaTHuecKux |I[IpeoOpa3oBaHue MaTeMaTHue CKUX 2 OIIK-1,
BbIpaKeHU I BbIpayKeHUM. OIIK-5

6 |Pemenue ypaBHeHuU! 1 HepaBeHCTB | PellleHue ypaBHeHUl U HEPAaBEHCTB B 2 OIlIK-1,

nakerax Mathcad u Maple. OIIK-5

7 |IToctpoenue 2D u 3D rpacdukoB [Toctpoenue 2D u 3D rpacdvkoB B 2 OIlK-1,

nakerax Mathcad u Maple. bubmoreka OIIK-5
KOMaH/1 Ji/1s1 TpayKOB.

8 | duddepenimanbHoe 1 HuddepeHinanbHOe U HHTErpajibHOE 2 OIIK-1,

WHTerpabHOe UCUKCIeHre vcurcaeHue B rnakerax Mathcad u OIIK-5
Maple.

9 |PerreHure 0OBLIKHOBEHHBIX Perienrie 0OBIKHOBEHHBIX 2 OIIK-1,

v depeHMANTbHBIX yPaBHEHUHN I depeHMATBHBIX ypaBHEHUH. OIIK-5
HeiicTBUS C MaTpULlaMH B TlakeTax
Mathcad u Maple.

10 |Perenue quddepeHIMaTBEHBIX Perienuve auddepeHiranbHbIX 3 OIIK-1,
ypaBHEeHU! B YaCTHBIX ypaBHEHHI B YaCTHBIX MIPOM3BO/IHBIX B OIIK-5
TIPOM3BOAHBIX naketax Mathcad u Maple.

Ntoro 17

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.

Tabnuiia 5.3 - Pa3genb! AUCLUTITMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne pa3zenoB JaHHOW AUCLUTUTHHBI, [JIsI KOTOPBIX HE00X0UMO H3yueHHe
HanmeHoBaHue 6 6
No obecrieunBarOIMX U 00ecrieynBaeMbIX JUCLIUTIUH
JUCLUTUIMH
1 2 3 4 5 6 7 8 9 10
[IpegecTByromMe AUCLUATIUHBI
1 |udopmartuka + + +
2 |IIporpamMupoBaHue Ha N 4 4
SI3bIKaX BbICOKOI'O YPOBHS

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3y4YeHUH AUCLUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMd, (HOpMUpPYeMbIX TNPU H3yueHUW JUCLIMIUIMHBL, U BUJOB 3aHATHIN
TIpe/iCTaB/ieHo B Tabmwiie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMUPYyeMBbIX TpU W3yUYeHWH
VICLIUTIJTUHBI

Buapbl 3aHaTHI @DOopMbI KOHTPOJIA
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KomneTeHiyun
Jlekiuu

OIIK-1 +

+

JIabopaTopHbIe 3aHATHSI
+ | CamocTosiTesibHas pabora

[HomartiHee 3a/iaHre, KoHCTeKT
CaMoToATroTOBKY, KommokBuyMm,
OrtueT 1o 1abopaTopHo¥ pabote

OIIK-5 +

+ Homarrxee 3aganve, KoHcrekr
CaMOTo/IrOTOBKU, Ko/ioKBHryM,
OrtueT 1o s1abopaTtopHoii pabore,
Ornpoc Ha 3aHATUSIX

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpPraHU3aIuy 00yYeHHs

He mipegycmotpeno PYII

7. JTabopaTopHbIA MPAKTHKYM
CopeprkaHue y1abopaTtopHbIX paboT rnpuBezieHo B Tabswie 7.1.
Tabsuma 7. 1 — CopeprkaHue jlabopaTOpHBIX paboT

1 HepaBeHCTB B nakeTax Mathcad u
Maple».

A g
5 ==
S s =
gz v I
E (@] >
Ne Ha3sBanwus pa3zmenoB CopepykaHue 1abopaTopHbIX paboT g S =l
=S A =
o o 2
= g X
2 ceMeCTp
1 |ITakeTbl CUMBO/IbHBIX BbluMcC/eHU | VI3yueHue naketoB Mathcad u Maple. 2 OIIK-5
Maple u MathCad
2 |Crpykrypa okoH Maple u MathCad |M3yueHue cTpykTypbl okoH Mathcad u 2 OIIK-5
Maple.
3 | ApudmeTrnueckue orepaLyu. BelnosnHeHre UHAUBUAYaIbHOTO 2 OIIK-5
Lenbie 1 paLiMoHaIbHbIE YNCIIA, 3a/1aHus Ha TeMy «lIpocreiiiiive
KOHCTaHTBbI MareMaTu4eCcKre BbIUMCIeHUS B
naketax Mathcad u Maple».
4 | CunHrakcuc komaHj. CraHaaptHele | BoironHeHWe UHAUBHUYaIbHOIO 2 OIIK-1,
GyHKLMM 3a/1laHus Ha TeMy «Maremaruueckue OIIK-5
BbIUMC/IeHus B maketax Mathcad u
Maple c ucnonb3oBaHveM
CTaH/ApPTHBIX (PYHKLUN».
5 |TIpeobpa3oBaHre MaTeMaTHUeCKWUX | BbiMoHeHHe MHAUBU/YaIbHOTO 2 OIIK-1,
BbIpa)keHU 3a7iaHust Ha Temy «IIpeobpa3oBaHue OIIK-5
MaTeMaTHu4eCKUX BbIDayKEHUI B
naketax Mathcad u Maple».
6 | PellleHue ypaBHeHHU! 1 HepaBeHCTB | BbIno/iHeHVe UHWBU/1yaIbHOTO 4 OIIK-1,
3a/laHus Ha TeMy «PellleHrie ypaBHEeHUH OIIK-5
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7 | IToctpoenue 2D u 3D rpadukoB BeInonHeHre UHAUBHUYaIBHOIO 4 OIlIK-1,
3asaHus Ha Temy «IlocTtpoeHue OIIK-5
rpadukoB. /IBymepHble Tpa(UKy.

TpexmepHble TpapUKU. AHUMALKS».

8 | duddepenimanbHoe 1 BrimmoniHeHre VHAUBUAYAIBHOTO 4 OIIK-1,

WHTerpajibHOe UCUKC/IeHUe 3a/jaHus Ha TeMy «/IuddepeHipanbHoe OIIK-5
Y MHTerpajibHOe UCYUC/IeHe B [1aKeTax
Mathcad u Maple».

9 | duddepenuyanbHoe 1 BelirosnHeHre UHAUMBHUYa/TbHOTO 4 OIIK-1,

HWHTerpagbHOe UCUMC/ieHre 3a/laHus Ha TeMy «/uddepeHiuanbHoe OIIK-5
Y MHTerpajibHOe UCYMC/IeHe B MaKeTax
Mathcad u Maple».

10 |PertieHrie 0OBIKHOBEHHBIX BelinonHeHre UHAUBHUAYaAIbHOIO 4 OIIK-1,

IvddepeHMANTbHBIX yPaBHEHUN 3a/laHusl Ha TeMy «PellieHue OIIK-5
00BIKHOBEHHBIX AuddepeHIraTbHBIX
yPaBHEHHUI».

11 |Pewenue guddepeHIraabHbIX BeIrnosiHeHre UHAWBUYaIbHOTO 4 OIIK-1,
ypaBHEHU! B YaCTHBIX 3a/1aHus Ha TeMmy «PelieHue OIIK-5
TIPOU3BOZHBIX IuddepeHIMaTbHBIX ypaBHEHNH B

YaCTHBIX NTPOU3BOAHBIX».
Wroro 34

8. IlpakTHueckue 3aHATUA
He mipegycmorpeno PYII

9. CamocrosiTesibHasi padoTa
Buzpl camocTosiTeTbHOM paboThl, TPYA0EMKOCTh U (hOpMUpyeMble KOMITeTEHLIUH TIPeJCTaB/IeHbl B
Tabmmre 9.1.
Tabsura 9.1 - Bugbl caMoCTosiTe/TIbHOM paboThI, TPYZI0EMKOCTb U (JOPMUPYEMbIe KOMITeTeHLIUH

2 g
5 ==
g =N
- RN v .z
Buabr camocrositenibHon | 5 G > o
Ne HasBanus paszenos T s = DOopMBI KOHTPOJIA
paboTsI S = S 2
S8
= a =
o, o 2
= S
2 ceMeCTp
1 |TIpeobpa3oBaHue ITogroroBka K 4 |OIIK-1, |HdowmaiiHee 3aiaHue
MareMaTuhueCcKux MPaKTUUeCKUM 3aHATUIM, OIIK-5
BbIpa>KeHUM ceMHHapam
2 | ApubmeTrueckue [TogroroBka K 1 |OIIK-5 | JomauiHee 3afiaHue
onepauuu. Llenble u MpaKTAYe CKUM 3aHATUSM,
paljMoHa/bHble YM(/Ia, |CeMHHapam
KOHCTaHTBI
3 | Iloctpoenue 2D u 3D [TogroroBka K 1 |OIIK-1, |JomauiHee 3afaHue
rpadukoB MpaKTU4Ye CKUM 3aHATUSM, OIIK-5
ceMUHapam
4 | CHHTaKCHUC KOMaH[. [TogroroBka K 2 |OIIK-1, |HdomaliHee 3aaHue
CrangapTHble (YHKIUM | [IPAaKTUUeCKUM 3aHSTHSIM, OIIK-5
ceMUHapam
5 |Crpykrypa okoH Maple |IloaroroBka k 2 |OIIK-5 |JomaiHee 3ajaHue
u MathCad MPaKTUYeCKUM 3aHSTHSIM,
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ceMHHapaM

6 |IlakeTbl CHMBOJIBHBIX [TogroroBka K OIIK-5 |/lomaliHee 3ajaHue
BbluMc/ieHU Maple u MpaKTU4YeCKUM 3aHSTUSIM,
MathCad ceMUHapaMm

7 | Perenue ITogroroBka K OIIK-1, |/lomaliHee 3ajaHue
I depeHLIMaTBHBIX [IPaKTUYECKUM 3aHATUIM, OIIK-5
yPaBHEHHUH B YaCTHBIX | CeMHUHapam
TMPOM3BOJHBIX

8 | Pemenue ITogroroBka K OIIK-1, |/lomaliHee 3ajaHue
00OBIKHOBEHHBIX [IPAKTUYeCKUM 3aHATUIM, OIIK-5
b depeHLIMANTBHBIX ceMuHapam
ypaBHeHUH

9 | duddepenimansHoe u | [ToarotoBka K OIIK-1, |/lomauiHee 3ajjaHue
UHTerpaabHOoe MPaKTUYECKUM 3aHSTUSIM, OIIK-5
HCUYUC/IeHHe ceMHHapam

10 |PereHve ypaBHeHul U | [loAroToBKa K OIIK-1, |/lomallHee 3alaHue
HepaBeHCTB [paKTUYeCKUM 3aHATUSM, OIIK-5

ceMHHapaM

11 |Iloctpoenue 2D u 3D ITpopaboTka OIIK-1, |KoHcriekT
rpadukoB JIEKLJMOHHOT'O MaTrepua’a OIIK-5 |caMOIoAroToBKU

12 | Pemenue ypaBHeHuii 1 | [IpopaboTka OIIK-1, |Kosioksuym, KoHcriekr
HepaBeHCTB JIEKLJUOHHOT'O MaTepua’a OIIK-5 |caMOIoAroToBKU

13 |Pemenue ITpopaboTka OIIK-1, |Kosnoksuym, KoHcniekr
I depeHIaTbHbIX JIEKLJUOHHOI'O MaTrepuasa OIIK-5 |camMonoAroroBku
yPaBHEHHH B YaCTHBIX
TIPOM3BOJHBIX

14 |Pemenue ITpopaboTka OIIK-1, |KoHcrekT
0OBIKHOBEHHBIX JIEKLJUOHHOI'O MaTepuasa OIIK-5 |camMonoAroroBku
nvddepeHLIMaTbHBIX
ypaBHEHUM

15 | duddepentmansHoe n | IIpopaboTka OIIK-1, |KoHcrekT
WHTerpasgbHoe JIEKLIMOHHOTO Marepua’sia OIIK-5 |caMOrnoAroToBKU
VCUHC/IEHHUe

16 | CuHTaKCUC KOMaHz, ITpopaboTka OIIK-1, |KoHcmekr
CranzapTtHbie (YHKIUM | JIEKLIMOHHOTO MaTepuasna OIIK-5 |caMOoIoAroToBKU

17 | ApudmeTtnueckue ITpopaboTka OIIK-5 |KoHcnekt
onepauuu. Llenbie u JIeKLIMOHHOI'O MaTepurasa CaMOIIOrOTOBKH
paLoHa/bHbIe YnCiia,
KOHCTaHTBI

18 |Crpykrypa okoH Maple |IIpopaboTka OIIK-5 |KoHcrmekT
1 MathCad NIeKI[MOHHOTO MaTtepuasa CaMOTIO/ITOTOBKU

19 |IlakeTbl CUMBOJ/IbHBIX [TpopaboTka OIIK-5 | KoHcrekr
BbIUKC/IeHUH Maple u NIeKL[MOHHOT'0 MaTtepurasa CaMOIIOATrOTOBKY
MathCad

20 |TIpeobpa3oBaHue ITpopaboTka OIIK-1, |KoHcmekr
MareMaThuueCcKUx JIEKLJUOHHOT'O MaTrepua’a OIIK-5 |caMOIoAroToBKU
BbIp&)KEeHUU

21 |Pewuenue OdopmiieHre 0TYETOB 10 OIIK-1, |Ortuer no s:abopaTopHOiA
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0OBIKHOBEHHBIX naboparopHbIM paboTam OITK-5 |pabore
I depeHIaTbHbIX
ypaBHeHHUH

22 | OuddepenuumansHoe 1 | OdopmieHre 0TUETOB 110 2 |OIIK-1, |Otuet ro mabopaTopHOi
HHTerpaibHOe naboparopHbIM paboTam OIIK-5 |pabore
HCUMCIIeHue

23 |Peienue ypaBHeHui 1 | OcdopmiieHre OTUETOB T10 2 |OIIK-1, |Ortuet no nabopaTopHOM
HEepaBeHCTB nabopatopHbIM paboTam OIIK-5 |pabote

24 | CHHTaKCUC KOMaH[,. OdopmiieHre 0TYETOB 10 1 |OIIK-1, |Oruer no sabopaTopHoii
CrangapTtHble GyHKLUM |1abopaTopHbIM paboTam OIIK-5 |pabote

25 | ApudmeTtrueckure OdopmiieHre 0TYETOB 10 1 |OIIK-5 | Ortuer no siabopaTopHOii
orepariuu. Llenbie 1 naboparopHbIM paboTam pabote
paLMoHaIbHbIe UMCIa,
KOHCTaHTbI

26 |CtpykTypa okoH Maple |OdopmreHrie 0TUeTOB 110 1 |OIIK-5 |Ompoc Ha 3aHATHAX
1 MathCad nabopatopHbIM paboTam

27 | OuddepentmansHoe u | OdopmieHre OTUETOB T10 3 |OIIK-1, |Ortuet no nabopaTopHoi
WHTerpaabHoe nabopaTtopHbIM paboTam OIIK-5 |pabote
HCUNCIeHue

28 |IlakeTbl CUMBOJIBHBIX OdopmreHrie 0TUETOB 110 1 |OIIK-5 | Onpoc Ha 3aHATHAX
BbluMC/IeHU Maple u naboparopHbIM paboTam
MathCad

29 |Iloctpoenue 2D u 3D OdopmiieHre 0TUETOB TI0 2 |OIIK-1, |Ortuer 1o sabopaTopHOM
rpadukoB nabopaTopHbIM paboTam OIIK-5 | pabote

30 |IIpeobpa3oBaHue OdopmiieHre 0TUETOB TI0 1 |OIIK-1, |Ortuet ro j1abopaTopHOi
MaTreMaThyeCKUX nabopaTopHbIM paboTam OIIK-5 | pabote
BbIpa>KeHUM
Bcero (6e3 3k3ameHa) 57

31 |OdopmeHue oTyeToB 10 Jab0paTOPHBIM paboTam 2 |OIIK-1, |Ortuet no nabopaTopHOH

OIIK-5 |pabore

Wtoro 57

Tabsuiia 11.1 — BanbHble OLIEHKH /1J1si 97IeMEeHTOB KOHTPOJIsI

10. KypcoBas pabora

He npegycmotpeno PYII

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/sbHbBIE OLeHKH /AJIS1 3/IeMEeHTOB KOHTPOJIsI

o . MakcumasbHbIN
o MakcumasnbHbIN MakcumasnbHbIN
DreMeHTHI yueOHOMH Oasut 3a iepuop Bcero 3a
6ami Ha 1-yro KT c| ©6an 3a mepuop,
JlesiTeIbHOCTH mexay 2KT v Ha cemecTp
Havasa cemMectpa | Mexay 1KT u 2KT
KOHell ceMecTpa
2 cemecCTp
[HomaniHee 3azaHue 18
KonnokBuym 18
KoucrmekT 12
CaMOIIO/ITOTOBKU
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Onpoc Ha 3aHATHSIX 8 6 8 22
Ortuet 10 1abopaTOpHOA 10 10 10 30
pabore

Hapacraroiym utorom 34 66 100 100

11.2. ITlepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabnuije 11.2.
Tabsura 11. 2 — TTepecueT 6a/i/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH Orenka

> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5

Ot 70% no 89% oT MakcMMasibHOM CyMMbI OanioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMMaabHOV CyMMBbI OasioB Ha gary KT 3
2

< 60% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha aary KT

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIUOHHYIO U MEe)XAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije
11.3.
Tabsmura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6arios,

Oruenka (I'OC) YUWTBIBAaeT yCIeLIHO CaHHbIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb x0poi110)

4 (xopot11i0) (3a4TeHO) 75 -84 C (xopot1i0)
70 - 74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YAoB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (nocpeacTeero)
2 (HeyAOBIETBOpHUTE/LHO) (He Hioke 60 6anioB F (HeyzmoBneTBOpUTEJILHO)

3aUTEeHO)

12. Yue6Ho-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. TonockokoB, [.II. Kypc MaremaTnueckod (U3MKU C UCIO/b30BaHMEM TmakeTa Maple
[SnekTponHbIi pecypc] : yuebHoe mocobue. — OnekTtpoH. gaH. — CII6. : Jlans, 2015. — 576 c.
[DnekTpoHHbIi pecypc]. - http://e.Janbook.com/books/element.php?pl1_id=67461.

12.2. lonosiHMTE/IbHAS JIMTEpaTypa

1. KowmribloTepHOE MO/Ie/IMPOBaHMe W TIpOeKTUpoBaHHWe. JlabopaTopHbidi mpakTUKyM. Yacth 1:
MeTtoauueckue ykKaszaHus K JjiabopatopHbiM paboram / CamvkaeB FO. P. - 2012. 39 c. [DyeKTpoHHBIM
pecypc]. - http://edu.tusur.ru/publications/2547

2. bBbnarosemenckuii, B.B. KowmribiorepHbie nabopatopHble paboThl 10 (H3MKe B IIaKeTe
MathCad + CD [OnekTpoHHbI# pecypc] : yuebHoe mocobue. — InekTpoH. gaH. — CII6. : Jlanb, 2013. —
96 c. — Pexxum poctymna: http://e.lanbook.com/books/element.php?pl1_id=42975 [DneKTpoHHBIN pecypc
1. - http://e.Janbook.com/books/element.php?pl1_id=42975

12.3. YueOHO-MeTOANYECKOE TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme
1. TlpuknagHast undopmatrka: MeTtoguueckre yKa3aHusl 110 BBITIOJTHEHHIO 1abopaTOpHBIX paboT
s crygenToB 09.03.01 «MHopmaTtka U BbluMcauTenbHas TexHUKa», 09.03.02 «MHpopMmaliioHHbIe
cuctemMbl U TexHosiorun» / llenbmuna E. A. - 2016. 32 c. [OnekTpoHHbili pecypc] - Pexxum pocrtyma:
http://edu.tusur.ru/publications/6150, cBoOOgHBIA.
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2. TlpuknagHas wHpopMaTvKa: MeTomuueckre yKasaHUs K CaMOCTOSTeIbHOW paboTe T10
BBITOJIHEHUIO 1ab0paTOpHBIX U TIpakTHueckKux pabotr ans crymeHtoB 09.03.02 «MHbopmalMoHHbIe
cuctembl U TexHosnorun» / llensmuna E. A. - 2016. 5 c. [SnekTpoHHbIN pecypc] - Pexxum goctyma:
http://edu.tusur.ru/publications/6152, cBo6oAHBIH.

12.4. Ba3bl AaHHBIX, HH(OPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTeMbI
1. TlouckoBas cucTtema google.ru

13. MarepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
[Ipu BBITIO/IHEHUS TIPAKTUYECKUX 3a[jaHUM M0 JUCLIUIIMHE UCTO/b3YHTCA NepcoHaibHble DBM c
nipotieccopamu Pentium 4, oneparjonHasi cuctema MS Windows XP.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/, OLIeHOYHBIX CPe/ICTB IIPUBe/leH B IIPUJIOKeHUH 1.

15. MeToanueckue peKOMeH/aL|H M0 OpraHu3alui u3ydeHusl AUCLUIIUHbI
be3 pekomeHauu.
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[TpopekTop mo yuebHOM paboTte
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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 L o/mkeH 3HaThb OCHOBHBIE KPUTEPUU
KOMITbIOTE@PHBIE TeXHOJIOTMU TTIOMCKa YPOBHSI 00pa30BaHus [i7sl IPOBE/IEHUS
vH(bOopMaLK /1J1s1 pelleHusl 0CTaB/IeHHON camoo0pa30BaHUsI TIPU U3yUeHUU
3a/lauM, KPUTUUECKOTO aHa/im3a 3Tou TPUKJ/Ia[HBbIX MaTeMaTuuyeCKUX IakeToB;
vHopMaLuu 1 000CHOBaHUS TIPUHSATBIX UJIEN 1 | METOAMKH IPOrPaMMHBIX CPeZICTB U
MOZXOZ0B K pPeIleHnto MareMaTUuueCKUX IakeToB; OCHOBHbIE

OIlK-1 B/Ia/IeHHeM IIIMPOKO# 00IIel Mo ;TOTOBKOM MPUHLMIbI Pa3spabOTKH anmaparHo-

(6a30BBIMY 3HAHUSIMU) TSI PEIIeHUS
NpakTUUeCcKUX 3a/au B 061actu
MH(POPMAaLMOHHBIX CUCTEM U TEXHOIOTHUI

TIPOTPaMMHBIX KOMILIEKCOB U 6a3 ZIaHHBIX,
COBpeMeHHbIe TeXHOIOTUN
MIPOTPaMMUPOBaHHUS TTPU UCTIOTb30BaHUM
TIPUKJ/IA/IHBIX TTAaKeTOB;;

ITomkeH yMeTh IPUMEHSITh METO/IbI
OLIeHKH U TIJITAHMPOBaHUSI PeCYPCOB /ISt
CaMOCTOSATEe/TLHOTO 00pa30BaHus MpU
paboTe c MaTeMaTH4yeCKUMHU TaKeTaMu
Mathcad 1 Maple; nprmeHsT 6a30BbIe
METO/IMKH UCII0/Tb30BaHUs TIPOTPAMMHBIX
CpeJCTB TpY pellieHnH 3a/au B
MaTeMaTHyeCKHUX TaKeTax; MPUMeHSITh
COBpPeMEeHHbIe HHCTPYMEHTa/IbHbIe
Cpe/CTBa U TEXHOIOTUX
TIPOrPaMMUPOBAHUS TIPY PEIleHUH 3a/iau B
Mathcad u Maple;;

IomkeH BaieTh Criocobamu
CcamMOOpraHu3aluy ¥ caMoo0pa30BaHuUs
npy paboTe B MPUK/IA/IHbIX TIAKeTaxX;
6a30BbIMU METOJUKaMH HCTIOTb30BaHUsI
TIPOTPAaMMHBIX CPE/ICTB /I/Is1 peIIeHUs
NPaKTUYeCKUX 3a/lau B MaTeMaTHuue CKUX
TaKeTax; COBpPeMeHHBIMHU
WHCTPYMEHTAaIbHBIMU CPeJICTBAMH U
TeXHOJIOTUSIMU TIPOTPaMMHUPOBAHUS TIPU
peiieHuH 3aziau B Mathcad u Maple;;

OO11e XapaKTepUCTHKH Tl0Ka3areneld U KpUTepueB
NipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel U KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6saaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS
TBOPUECKHX PELIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI
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MOHMMaHWeM TDaHMUL] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
Xoportio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIEL, |O6/MagaeT qUara30HOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHb) TIpOLIeCChl, obIIme MpaKTUUeCKNX YMEHUH, | 3aBeplleHue 3a/au B
TIOHATHS B Mpejenax TpeOyeMbIX /Jisl pellleHus1 | UCC/ieJOBaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0O/IEM B | IPUCITOCA0IMBAET CBOE
o6siacTu Ucc/ieOBaHuUs TioBe/ieHue K
o0cTosITeNTHCTBAM B
pelieHUH pobiem
YnosnetBopuTenbH | ObnazaeT 6a30BbIMU O6saiaeT 0CHOBHBIMU PabGotaeT npu npsiMom
0 (TIoporoBbIi 00IIMMU 3HAHUSIMA yYMeHUSIMH, TpeOyeMbIMU | HaOJTIOIeHUH
yPOBEHbB) TSI BBITIOJTHEHUS TTPOCTBIX
3ajay
2 Pea/mm3anusa KOMIETeHIHHI
2.1 Komnerenuusa OIIK-5
OTIK-5: CrocoOHOCTBIO UCIO/b30BaTh COBPEMEHHBbIE KOMITBIOTEDHbIE TEXHOJIOTHM TOMCKa

MH(pOpPMaLU1 [Jis pelleHusl T0CTaB/JeHHOM 3a/jaud, KPUTWYeCKOro aHaau3a 3Tod uHpopMalud U
000CHOBaHUsI TIPUHSATHIX WZel U MOX0/J0B K PelLleHUI0.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
KOMITeTEHL|MM, TIPUMeEHsieMble /Ui 3TOr0 BUJbl 3aHSITUA U HCIIOJb3yeMble CpPeACTBa OL€HWUBAHMS
npe/icTaB/ieHbl B Taburie 3.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBaHUS

Tabmuia 3 — Orarbl

HMH(MOPMAI[MOHHBIX CUCTEM
U TeXHOJIOTUI;

CocraB 3HaThb YmeTb Bnagetb
CopeprkaHue OO0r11e HarpaB/ieHUs B [TpumMeHsTH Oa30BbIe ba3oBbIMM 3HaHUSIMU 17151
3TaroB W3yueHuun 3HaHUS TIPU pellieHrur pelleHus MpaKTuueCKUX

3a/lau C MCIO0JIb30BaHHEM
MaTeMaTHueCKHUX MaKeToB
Mathcad u Maple;

3a/1a4 C UCIT0/Tb30BaHHUEM
rnaketoB Mathcad u
Maple;

Bupp! 3aHaTHM

* JlaboparopHbie
3aHSTHS;

¢ Jlekuuu;

* CamocrosTenbHas
pabora;

* JlabopaTopHbie
3aHSITHS;

* Jlekuuu;

» CamocrosiTesibHast
pabora;

* JlaboparopHbie
3aHSTHS;

* CamocTodTe/bHast
pabora;

Wcnons3yemsble
cpeAcTBa
OLleHVBaHUs

* Otyet no
nabopatopHoii pabore;

» JlomaliiHee 3ajiaHue;

* Omnpoc Ha 3aHATHSX;

* KoHcrekr
CaMOTIOATOTOBKU;

* Konnokeuywm;

* uddepeHLIPOBaHHbI
U 3auer;

* Otyet no
nabopatopHoi pabore;

» [lomaliiHee 3a/laHue;

* Ornpoc Ha 3aHATHSX;

* Koncrekr
CaMOTI0/JTOTOBKUY;

* Konokeuyw;

* [uddepeHIMPOBaHHbI
U 3aueT;

* Oruer 1o
nabopatopHoii paboTe;

» [lomalliHee 3a/laHue;
* Komioksuym;

* uddepeHLPOBaHHEI
U 3aueT;

dopMy/nvMpoBKa TOKasaTeseldd M KPUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTeHL[MM TpuBe/leHa B

Tabmmrie 4.
Tabmuiia 4 — IToka3aTe/id M KpUTEPHUM OIleHMBAHMsI KOMIIETeHI[MH Ha JTarnax

CocraB 3HaTb YmeTb Bnagets
OTtmmryHo * OCHOBHbIE MOHSITUS * TPUMEHSITH 3HAHUS * MeTOAUKOM pelleHUst

(BBICOKHMI YPOBEHbD)

KOMIBbIOTEPHOU
MaTeMaTHKH;;

TIpY pelleHr  3a7a4 C
UCII0/Th30BaHUEM

3a/lau B MaTeMaTHue CKUX
makerax Mathcad u
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* 001IMe HarpaB/IeHUs
U3yUeHUs
WH(POPMAI[HOHHBIX
TeXHOJIOTUH
TIPUMEHHUTE/TBHO K
MaTeMaThueCKUM
naketaM Mathcad u
Maple;;

* CTaHJapTHBIE QYHKI[UH
raketoB Mathcad u
Maple;;

* CHHTAKCHC KOMaH/ B
Mathcad u Maple;;

* TIpaBU/IA
nipeoOpa3oBaHUiA
MaTeMaTU4eCKHUX
BbIDa)KEHUH;;

* CcrocoObI peleHwUs
ypaBHEHHWM U HEPABEHCTB
B naketax Mathcad u
Maple;;

MaTeMaTUUeCKHUX ITaKeTOB
Mathcad u Maple;;

* JCII0/1b30BaTh
CTaHZApTHbIe (PyHKIUH
naketoB Mathcad u
Maple;;

* npeobpa3oBbIBaTh
MareMaThudecKue
BBIPA)KEHUS CPe/ICTBAMU
naketoB Mathcad u
Maple;;

* pelllaTh YpaBHEHUS U
HepaBeHCTBA B TlaKeTax
Mathcad u Maple
Pa3/TUUHBIMA
criocobamu;;

Maple ncnonb3ys
CTaH/IapTHBIE QYHKIUH,
KOMaH/IbI JIJ1sI
npeoOpa3oBaHuUs
MaremaTuJe CKUX
BbID@)XEHUH U Pa3/INUHbIe
CTI0COOBI peleHust
ypaBHEHUN U
HEPaBeHCTB;;

Xopotiio (6a30BbIii

¢ OCHOBHBbIE ITOHATUSA

¢ TIpPUMEHATH 3HAHHSA

* MeTOAMKOM pelLleHUs

raketaM Mathcad u
Maple;;

yPOBeHb) KOMITbIOTePHOM TIPU pellieHrH 3a7iay C 3a/la4 B MaTeMaTHue CKUX
MaTeMaTUKU;; HCII0/IL30BaHUEeM rnakerax Mathcad u
* 06LyMe HarpaB/eHKs MaTeMaTHueCcKuX raketoB| Maple ucrnonb3ys
U3y YeHuUs Mathcad u Maple;; cTaHAapTHbIe QYHKLUU U
HMHGhOPMaI[MOHHBIX * HCIOJIb30BaTh KOMaH/ib! 11
TEeXHOJIOTU CTaH/apTHbIe (PyHKLWH npeobpa3oBaHus
NIPUMEHUTE/TBHO K naketoB Mathcad u MaTeMaTHu4eCKux
MaTreMaThyeCKUM Maple;; BbIDAKEHUH;;
nakeraM Mathcad u * npeobOpa3oBBIBaTh
Maple;; MaTeMaTHuecKue
* cTaHZapTHbIe (YHKIUM | BbIpa)KeHUs Cpe/iCTBaMU
rmaketroB Mathcad u rmaketoB Mathcad u
Maple;; Maple;;
* CHHTAKCHC KOMaH/ B
Mathcad u Maple;;
* TmpaBuWIa
ripeoOpa3oBaHuit
MaTeMaThue CKUX
BbIpa>KeHU;;
YIIOBNIETBOPUTE/IBH | * OCHOBHBIE [IOHATHS * TIPUMEHSTb 3HaHUS * METOZUKOM peleHust
0 (moporoBbIi KOMITbIOTePHOM TIPU pellieHrH 3a7ay C 3a/la4y B MaTeMaTHye CKUX
YPOBEHb) MaTeMaTHKU;; UCII0/Ib30BaHHUEM nakerax Mathcad u
* o6LyMe HarpaB/eHus MaTeMaTHueCKuX raketoB| Maple ucrnonb3ys
U3y YeHHUs Mathcad u Maple;; CTaH/IapTHBbIE;;
WHGOPMAaI[MOHHBIX * HCIOJIb30BaTh
TeXHOJIOTUH CTaH/lapTHbIe (PyHKLIWH
MIPUMEHUTETBHO K naketoB Mathcad u
MaTeMaTuyeCKUM Maple;;
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* CTaHJApTHbBIE QYHKI[UH
raketoB Mathcad u
Maple;;

* CHHTAKCHC KOMaH/| B
Mathcad u Maple;;

Tabuia 5 — Jrtarbl

2.2 Komnerennusa OIIK-1

OTIK-1: BnageHyveM ILIMPOKOW 0OIel moAroToBkoW (0a30BbIMM 3HAHUSMH) [Jisl  PEIIeHUs
NpaKTUYeCcKUX 3a/ja4y B 00/1acTi MHGOPMAIIMOHHBIX CUCTEM U TEXHOJIOTUH.

st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHUS
KOMIIETeHL|UM, TIpUMeHsieMble [J/Is1 3TOr0 BH/bl 3aHATMM U UCHO/Nb3yeMble CpeJCTBa OLleHWBaHUS
Tipe/iCTaB/IeHbI B Tabsuile 5.
OpPMMPOBaHUs KOMITeTEHLIUY U UCII0/Ib3yeMble Cpe/iCTBA OLleHUBaHUs

MH(OpPMaI[MOHHBIX CUCTEM
Y TEXHOJIOTHM;

CocraB 3HaTb YmeTb Bnagets
CopeprxaHue OO11re HarpaBIeHYs B ITpuMeHSTH 6a30BbIE ba3oBbiMU 3HaHUAMU [1J1
3TaroB W3yUYeHUU 3HaHUS NPU peLleHur pelLleHrs NpakThye CKUxX

3a/]ay C UCT0/Ib30BaHUEM
MaTeMaTH4eCKHX MaKeToB
Mathcad u Maple;

3a/]a4 C UCII0/Ib30BaHUEM
rlaketoB Mathcad u
Maple;”

Bubl 3aHaTHM

* JlaboparopHbie
3aHATUS;

* Jlekumu;

* CamocTrodTenbHas
pabora;

* JlabGopaTtopHble
3aHSTHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* JlaboparopHble
3aHATHS;

* (CamocTosTenbHast
pabora;

Wcnons3yemblie
CpeiCcTBa
OLIeHUBaHUs

* Otyet no
naboparopHoii pabore;

¢ JlomalliHee 3a/laHuE;
* KoHCriekT
CaMOIMO/TOTOBKY;

* Ko/nokBuyw;

* uddepeHLIMPOBaHHBI
U 3a4eT;

* Otyer no
naboparopHoii pabore;

» JlomalliHee 3a/iaHue;
* KoHcnekr
CaMOMO/TOTOBKY;

* Ko/noksuyw;

* TuddepeHLIpPOBaHHEI
U 3a4eT;

* Otyet no
naboparopHoii pabore;
* JlomalliHee 3a/laHue;
* Komnoksuym;

* IuddepeHLIIpOBaHHEI
U 3auerT;

@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabmumiie 6.
Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaThb YMmeTb Bnagets
OrmuHo * OCHOBHBbIE TIOHATHS * METOAUKOM pelleHUs

(BBICOKMI YPOBEHb)

KOMITbIOTePHOM
MaTeMaTHKU;;

* 0o011[Me HarpaB/IeHUs
W3yueHust
HH(OpMaI[MOHHBIX
TEXHOJIOT UM
TIPUMEHUTETBHO K
MaTeMaThue CKUM
raketaM Mathcad u
Maple;;

* CTaHJapTHbIE PYHKIUH
naketoB Mathcad u
Maple;;

* CHHTAKCHC KOMaH/ B

* TIPUMEHATH 3HaHUS
TIPY PeIIeHrH 3a/iad C
HCII0/Ib30BaHHEeM
MaTeMaTUUeCKUX T1aKeTOB
Mathcad u Maple;;

* KCIO0JIb30BaTh
CTaHZJApPTHbIE (PYyHKIMU
naketoB Mathcad u
Maple;;

* TIpeoOpa30BLIBAThH
MaTeMaTHueCKue
BLID@KEHHSI CPe/ICTBaMU
naketoB Mathcad u
Maple;;

* pellaTh YpaBHEHUS U

3a/iau B MaTeMaTHyie CKHX
naketax Mathcad u
Maple ucrnonb3ys
CTaHJjapTHbIE QPYHKIUH,
KOMaH/IbI JI7IsT
ripeoOpa3oBaHus
MareMaThye CKUX
BLIP@)XEHUH U Pa3/InuHbIe
CrIoCOo0BI peleHust
ypaBHeHU! 1
HepaBeHCTB;;
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Mathcad u Maple;;

* TIpaBWIA
nipeoOpa3oBaHUi
MaTeMaTH4eCKUX
BbIPa)KeHU;;

* CrocoObl pereHust
ypaBHeHUI 1 HepaBeHCTB
B naketax Mathcad u
Maple;;

HepaBeHCTBA B MakKeTax
Mathcad u Maple
Pa3IMUHbIMU
criocobamu;;

Xoportio (6a30BbIit

¢ ¢ OCHOBHBLIE ITOHATUA

¢ MPHUMEHATH 3HAHUA

* MeTOAUKOM pellleHUst

VH(bOpPMaI[MOHHBIX
TeXHOJIOTUU
TIPUMEHUTEeTbHO K
MaTeMaThueCKUM
nakeram Mathcad u
Maple;;

* cTaHAapTHbIe HYHKLIUU
rmaketroB Mathcad u
Maple;;

* CHUHTAKCHC KOMaH/, B
Mathcad u Maple;;

* HCIOJIb30BaTh
CTaHJapTHbIe PyHKIIUN
naketroB Mathcad u
Maple;;

yPOB€Hb) KOMITBIOTePHOM TIpU pellieHrH 3a7iay C 3a/la4y B MaTeMaTHye CKUX
MaTeMaTUKU;; HCII0/Ib30BaHUEM naketax Mathcad u
* 00IMe HarpaB/IeHus MaTeMaTuueCcKuX raketoB| Maple ucrnonb3ys
W3yuyeHust Mathcad u Maple;; CTaHAapTHbIe QYHKLUU U
MHGOPMAaI[HOHHBIX * HCIOJIb30BaTh KOMaH/IbI It
TEeXHOJIOTUM CTaH/apTHbIe PYHKLIUN rpeoOpa3oBaHus
TIPUMEHUTEeTHHO K naketoB Mathcad u MaTeMaThuueCKrux
MaTeMaThueCKUM Maple;; BbIPa’KeHUI;;
nakeram Mathcad u * npeobOpa3oBbIBaTh
Maple;; MaTeMaTHueCcKu1e
* CTaHJapTHHIE PYHKIUM | BBIPA’KEHUS CPeJCTBaMU
naketoB Mathcad u naketoB Mathcad u
Maple;; Maple;;
* CUHTAKCHC KOMaH/| B
Mathcad u Maple;;
* TIpaBU/IA
nipeoOpa3oBaHUi
MaTeMaThueCKUX
BbIpa)KeHU;;
YII0B/IETBOPUTE/ILH | ¢ OCHOBHBIE [TOHATUS * TIPUMEHATb 3HaHUS * METOZMKOH pellieHHst
0 (TIoporoBeIi KOMITBIOTePHOM TIPU pellieHrH 3a7iay C 3a/la4 B MaTeMaTHue CKUX
YPOBEHb) MaTeMaTUKU;; HCII0/ILb30BaHUEM rnaketax Mathcad u
* 0o6w¥e HarpaB/IeHus MaTeMaTHueCcKuX raketoB| Maple ucrnonb3ys
W3yuyeHust Mathcad u Maple;; CTaHJjapTHbIE;;

3 TunoBble KOHTPO/IbHbIE 3a/laHUA

[l peany3aliiy BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3a/laHUsl WK WHbIe MaTepHhasibl, HeoOXoAUMbIe /1Jisi OLIeHKA 3HaHWM, YMeHHWH, HaBBbIKOB W (W/IK) OIbITa
JesiTe/IbHOCTH, XapaKTepU3yHOIIUX JTarbl  (OPMUPOBAHUS KOMIIETEHIIMM B TpOLiecce OCBOEHHs
oOpa3oBareibHOM MPOTrpaMMbl, B C/IeAYIOIEM COCTaBe.
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3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— Tecr 1. YcraHoBuTe cOOTBeTCTBUE: a) PYHKIMS, BBINOIHSIOLAsA OMepalyi0 MOJCTaHOBKU 1)
simplify 6) ®yHKIWMs, BLITIOIHSOIIAS OIEpaldi0 YIPOCTUTh BbIpakeHue 2) substitute B) PyHKIwmS,
BBIMOJTHSIFOIIIAsT OTIePal[ui0 pa3BepHYTh (OTKPbIBaeT CKOOKU, MPUBOAUT 10j00HbBIe) 3) factor r) dyHKIus,
BBITIO/THSIIOLIIAsl OTepaLyio pas/iokKuTb Ha MHOXUTenH 4) expand 2. B okHe /15 MOCTpOeHusl [jleKapToBa
rpaduka, MycToe 1oJjie B cepejuHe rOPU30HTA/IbHON OCH NIpeJHa3HaueHo a) Ji/1s1 JUCKPeTHOM NiepeMeHHOM
0) asst GyHKLMU B) [7Is 3HAUEHMs], YCTAHAB/IMBAIOIIEro pa3Mep TpaHUIbl T) /1 Ha3BaHUA ocu 3. Permas
yPaBHeHUs] WM CUCTeMbl YpaBHEHUH C MOMOIIbI0 Osioka given-minerr, peiieHue Oyzer a) TouHoe 0)
MUHUMajabHOe B) TIpUO/IKeHHOe T) MakcuMmasibHoe 4. Kakasi mMaHenb COY)KAT [l BCTaBKU
MaTeMaTUYeCKMX CHUMBOJIOB U OIEpPAaTOPOB B JOKyMeHTHI? a) Formatting (©opmatupoBanue) 6) Math
(Maremaruika) B) Recources (IornonHuTenbHble pecypchkl) T) Controls (KonTpons) 5. C nomoiibio Kakoi
TaHe/ I TIPOMCXOAUT BCTaBKa 11a0/IOHOB WHTErpupoBaHus, AvddQepeHIMPOBaHUS, CYMMHUPOBAHUA? a)
Graph (I'paduk) 6) Evaluation (Onenka) B) Matrix (Marpura) r) Calculus (Berumcienus) 1) Boolean
(Bynesn! oreparopsl) e) Symbolics (CumBonuka) 6. Uto Takoe "+" B jokymeHTe MathCAD? a) Kypcop
BBOoJa 0) JMHMM BBOJA B) MeECTO3arlo/IHMTE/Nb CHUMBOJIAa T') yKasaTeqb Mbilikd 7. Kak BBecTu B
MareMaThyeckoe BbIpaKeHHWe JaTMHCKMe LWGpbI? a) C TOMOLbI0 TMaHeau HHCTpymMeHTOB Greek
(I'peueckure cumBOJIBI) 0) C momollpio maHeaud maHenu Calculator B) HabupaTh Ha K/laBHaType T)
komaHzoi Insert / Function 8. Bribepute HerpaBuibHOe yTBep)KeHWe W3 OTPAHHMYEHHMI Ha KMeHa
repeMeHHbIX U QYHKLMIA? a) UMs He MOKeT HaUMHAThCS C LIM(pPbl, CUMBOJIA IOAUEPKUBaHUS, LITPUXa UK
niporieHTa 0) CUMBOJI GE@CKOHEUHOCTH /IO/DKEH OBbITh TO/MBKO TEPBBIM B MMEHHM B) BCe OYKBbI B UMEHU
JO/DKHBI UIMeTb OJWH CTW/b Y LWIPU(T ') KMeHa He MOTYT COBMaJaThb C UMEHaMU BCTPOEHHBIX (YHKLIUM,
KOHCTaHT ¥ pa3MepHOCTel (He cuutas repeoripesenenue) 1) MathCAD pasnuuaeT uMeHa riepeMeHHbIX U
dynkuii 9. Kak BBeCTH oreparop nprcBavuBaHUsA? a) HakatHeM KHoIKH Definition (ITpucBauBanue) Ha
nanenu uHctpymeHToB Calculator (Kanbkynsitop) 6) Hakatrem kHorku Definition (ITpucBavBanue) Ha
naHenmu WHCTpyMeHTOB Evaluation (BblpakeHus) B) C TIOMOIBIO K/IaBUIIKM <:> T) JIFOOBIM W3
niepeurcyieHHbIX crocoboB 10. Kak pa3mectuTh Ha ofHOM I1abioHe iBa rpadmika? a) Habpas Ha ocu Oy
VM1 TIepBOM (PYHKLIMM, HaXKaTh KJIaBMIIY 3alisiTOM U BIMCATh UMs BTOpoi (GyHKI[MH 6) HabpaB Ha ocu Oy
uMs TiepBod (DYHKIMM, HaXKaTb KiaBuilly Enter v BrvcaTh UMs BTOPOM (QyHKIMM B) HabpaB Ha ocu Oy
WMs1 TIepBOM (DYHKI[HH, Ha)XKaTh K/IABHIIY IMpobesT U BIKMCaTh UMsI BTOPOM (yHKIMH T') HabpaB Ha ocu Oy
vMsi TiepBoi QYHKLIMU, Ha)KaTh KaaBuilly Page Down u Briucath UMsi BTOPOi QyHKIUN

3.2 TeMBI K0/I/IOKBUYMOB
— Tlpeobpa3oBaHre MaTeMaTUYeCKUX BbipakeHUi. PellleHre ypaBHeHHUI 1 HEPABEHCTB B TaKeTax
Mathcad u Maple. [uddepeHipansHoe U MHTerpaabHOe ucuvcieHue B mnakerax Mathcad u Maple.
Periennie 00bIKHOBeHHBIX AW depeHMaNbHBIX ypaBHeHUN. [eiicTBus ¢ MaTpuliaMu B raketax Mathcad
u Maple. Pemenve auddepeHLanbHbIX ypaBHEHMH B UaCTHBIX NMPOM3BOAHBIX B naketax Mathcad u
Maple.

3.3 TeMbl JJOMAIIHHX 3aaHHH
— Crpykrypa okoH Maple u MathCad. Apudmernueckue onepauuu. Llesbie 1 paljuoHaabHbIe
yKciaa, KOHCTaHTbl. CHHTAakcMC KoMmaHog. CraHgapTHble (yHKiMU. IIpeoOpa3oBaHHe MaTeMaTHUueCKHX
BbIpaKeHU. PellieHne ypaBHeHui U HepaBeHCTB. [loctpoenue 2D u 3D rpadukos. JuddepenipansHoe
U UHTerpajqbHOe ucuucieHue. PellileHne OOLIKHOBeHHBIX AuddepeHIMaTbHBIX YpaBHeHUM. PellieHue
nuddepeHLMaNbHBIX YpPaBHEHUH B UaCTHBIX MPOU3BO/IHBIX.

3.4 Tembl 0OIPOCOB Ha 3aHATHUAX

— OcHOBHbBIe TIaKeThI TIPUK/IaJHBIX TTporpaMM U ux ocobeHHoctu. MathCAD u Maple kak makeT
MIPUK/IaHBIX TiporpamM. Crioco6sl npezactaBiaenus nHopmanyuu B MathCAD u Maple. [TepemeHHbie B
MathCAD u Maple. ®ynkijuu 8 MathCAD u Maple: ocHOBHbIe U IOTIOTHUTe/TbHBIE. PellieHre TMHEeMHbIX
ypaBHeHuii B MathCAD u Maple. Perienue cucteM sauHeliHbIX ypaBHeHuid B MathCAD u Maple.
Pemienne HenmuHeliHbIX ypaBHeHud B MathCAD u Maple. TouHble u unciieHHble peiueHus. ['paduku B
MathCAD u Maple: Ha3HaueHue, TUIIBI, CTIOCOOBI 3a/aHus. ['paduku rpocteiiinux GyHkiui B MathCAD
u Maple. Odopmnenue rpapukoB B MathCAD u Maple. I'paduku C/10)KHBIX, TapaMeTPUUeCKUX U HesIBHO
3ajaHHbIX GyHKIMH B MathCAD u Maple. Crioco6s1 Bu3yanu3anuy nHdopmaiuu B MathCAD u Maple.
[TocTpoeHue WHTepIIpeTaLK pe3y/ibTaToB, MonydyaeMblx rpu oMoy MathCAD u Maple.
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3.5 TembI 1a00paTopHBIX padoT

— DBeinosiHeHWe UHAWBUYATBHOTO 3a/laHUs Ha TeMy «PelieHue quddepeHIaabHbIX YpaBHEHUH
B YaCTHBIX TTPOM3BOJHBIX».

— BobimonHeHWe — WHIWBHYANbHOTO  3afiaHus Ha Temy  «PellleHMe  OOBIKHOBEHHBIX
mvddepeHLIMaTbHBIX YPaBHEHU».

— DBeinosnHeHre WHAWBUIYATbHOTO 3a/aHus Ha TeMy «/luddepeHipanbHoe W WHTErpasbHOe
vcurcieHue B rakertax Mathcad u Maple».

— BeinosnHeHre WHAWBUIYATbHOTO 3a/aHus Ha TeMy «/luddepeHipanbHoe W WHTErpasbHOe
vcurcieHue B rakertax Mathcad u Maple».

— BoinosHeHWe WHAWBUAYANIbHOTO 3ajaHuss Ha TeMmy «IlocTpoeHue TpaduKoB. [[BymMepHbIe
rpaduku. TpexmepHble rpaduKy. AHUMALYS».

— DBbInosiHeHWe WHUBUAYATLHOTO 3a/laHUs Ha TeMy «PellleHWe ypaBHEHHWH W HEpaBeHCTB B
naketax Mathcad u Maple».

— DBeinosHeHWe WHAWBUAYaJBbHOTO 3afiaHusi Ha Temy «IIpeoOpa3oBaHue MareMaTHueCKUX
BbIpakeHUU 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».

3.6 Bonpocs! AnddepeHUpOBaHHOTO 3aUueTa

— CucreMbl KOMITbIOTEDHOW MaTeMaTWKH: OCHOBHbIe TIOHATHSA M Kaaccudukaius. OCHOBBI
pabotsl B mporpammax Maple n MathCad. Apudmernueckue ornepaiyu. L{enble ¥ parjioHabHBIE UKCIA,
KoHCcTaHThl. CuHTakcuc kKomaHA. CraHgaptHble ¢yHKIMM. [Ipeobpa3oBaHue MareMaTUueCKUX
BbIp@KeHU. PellleHre ypaBHeHUM U HepaBeHCTB B mnaketax Mathcad u Maple. IToctpoenue 2D u 3D
rpadukoB B makerax Mathcad u Maple. bubnuoreka komaHz asi rpadukoB. [TuddepeHiranbHoe U
WHTerpajbHOe ucurcieHre B makerax Mathcad u Maple. Pelienre 0ObIKHOBeHHBIX AM(depeHIanbHbIX
ypaBHeHuil. [leticTBusi ¢ MaTpuilaMyd B maketax Mathcad u Maple. Pemienve auddepeHipanbHbIX
ypaBHeHUI B YaCTHBIX TIPOM3BOAHBIX B Naketax Mathcad u Maple.

4 MeTtoauyeckHe MaTepHuasbl
Ins obecrieuenust mpoiiecca oOyueHUst W pellieHus 3a7au 00ydyeHHsl UCTIONb3YIOTCS CIeAyIOIIe
MarepHuaIbl:
— MeTOoAWYeCKHe MaTepuasibl, OMNpeJesIoe TPOLeAypbl OLIEHWBAHUS 3HAaHWN, YMEHWH,
HaBBIKOB U (W/M) ONbITa [eATeSbHOCTH, XapaKTepu3yHOIMX 3Tamnbl (Op-MUPOBaHHS KOMITETEHLHH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas UuTeparypa
1. TonockokoB, [.JI. Kypc marematnueckodi ¢GU3MKU C WUCIO/Mb30BaHMeM maketa Maple
[DnekTpoHHBIM pecypc] : yuebHOe mocobue. — 3mnekTpoH. gaH. — CII6. : Jlanp, 2015. — 576 c.
[DnekTpoHHkI pecypc]. - http://e.Janbook.com/books/element.php?pl1_id=67461.

4.2. lonosHMTe/IbHAA IMTEeparypa

1. KowmribtoTepHOe MO/le/IMpOBaHUe W TIpoeKThpoBaHue. JlabopaTopHbiii mpakTukyM. Yacts 1:
MeTtoznnueckre ykasaHusi K jiabopatopHbiM paboram / CamukaeB FO. P. - 2012. 39 c. [OneKTpoHHBII
pecypc]. - http://edu.tusur.ru/publications/2547

2. Bnarosemenckuii, B.B. KommbiorepHbie sabopatopHeie paboTel 1m0 ¢(u3vke B TIakeTe
MathCad + CD [DnekTpoHHbIH pecypc] : yuebHoe rocobue. — DsekTpoH. AaH. — CII6. : Jla#b, 2013. —
96 c. — Pexxum poctyna: http://e.lanbook.com/books/element.php?pl1_id=42975 [SneKkTpoHHBIN pecypc
]. - http://e.Janbook.com/books/element.php?pl1_id=42975

4.3. YueOHO-MeToJUUeCKoe Mocodue U MporpaMMHoe odecreueHne
1. TIpuknagHast uHdopmatrka: MeToguueckye yKa3aHUs 10 BBIOTHEHHIO 1ab0paTOpHBIX paboT
ans crygeHToB 09.03.01 «MHdbopmaTrika ¥ BeluMcauTenbHasi TexHrKa», 09.03.02 «MHdopmaloHHbIe
cuctembl U TexHonorun» / lenbmuHa E. A. - 2016. 32 c. [DnekTpoHHBIM pecypc] - Pexkxum fgoctyma:
http://edu.tusur.ru/publications/6150, cBoOOAHBIH.
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2. TlpuknagHasi wHpOpPMaTHKa: MeToAUUYeCKHe YKa3aHUSI K CAMOCTOSTENbHON paboTre 10
BBITOJIHEHUIO 1ab0paTOpHBIX U TIpakTHueckKux pabotr ans crymeHtoB 09.03.02 «MHbopmalMoHHbIe
cuctembl U TexHosnorun» / llensmuna E. A. - 2016. 5 c. [SnekTpoHHbIN pecypc] - Pexxum goctyma:
http://edu.tusur.ru/publications/6152, cBo6oAHBIH.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. TlouckoBas cucTtema google.ru
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