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KA®EJIPA IIpukiiagHas MaTEeMaTHKA H TEXHOJIOTMH HCKYCCTBEHHOI0 MHTE/LJICKTA
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Cemectp
(<Kypc>.<Cemectp Ha 6 (3.2)
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KonraktHas pabora 32 (32 |32 (32
Cawm. paborta 76 |76 |76 |76
HUroro 108 [ 108 | 108 | 108
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1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 |oOy4eHre OCHOBHBIM HaBBIKAM pabOTHl C pPAa3IMYHBIMH IIPOTPAMMHBIMH CpEJICTBAMH, IpEAHA3HAaYCHHBIMH  JUIS
BBIIIOJIHEHHUS Pa3HOOOPA3sHBIX  BBIYMCICHHI, B TOM 4YHCNIE, CHCTEM KOMIIBIOTEPHOH MaTeMaTHKM, TaOIHYHBIMU
PENaKTOPaMM U IPYTUMH CHELMATU3UPOBAHHBIMH ITaKETaMU.

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUIIJIMHBI

IIK-2: Cnocoben kiaaccupuuupoBaTh M HACHTH(GHIHMPOBATHL 3a4a4H HCKYCCTBEHHOI0 HMHTE/JIEKTA, BbIOMPATh a/lecKBATHbIE
MeTOAbl 1 MHCTPYMEHTAJIbHbIE CPEACTBA PelleHNs 32124 HCKYCCTBEHHOI'0 HHTEJLIeKTa

B pe3yiibTaTe 0OCBOCHUS NTUCHUIIMHBI 06y11a10111m71c91 JOJIZKCH

3HaTh:

OCHOBHBIE CHCTEMbI KOMIBIOTEDHONH MareMaTHMKH W CPEICTBa aHAIM3a JaHHBIX; OCHOBHBIE CIIOCOOBI MPUMEHEHHsS MPOTPaMMHBIX
CPEICTB B HAYYHO-UCCIE0BATENbCKON U MPOU3BOACTBEHHOM JesITeNbHOCTH (COOTHECEHO ¢ nHankaropom [1K-2.1)

YMeTh:

UCCIeNoBaTh U pa3palbarblBaTh MAaTEMATHYeCKHEe MOJEIH M METOIBI JUIS PEIIeHHs DPAa3lUYHBIX TEOPETHUECKUX U MPAKTHUECKUX
3a1a4; NPUMEHUTh K PELICHHIO 3a1ad NpOo(EecCHOHATBHON AESATENILHOCTH 3HAHWE OCOOCHHOCTEH paboThl C  PasIMYHBIMU
MPOTPaMMHBIMH CPEICTBaMH (COOTHECEHO ¢ MHAuKaropoM [1K-2.2)

Binagern:

HaBbIKaMU pa3pabOTKM ITOPUTMOB U HMCIOJB30BAHUS MPOTPaMMHOr0 obecriedeHus: Ipu paboTe ¢ MPOEKTaMH; HaBbIKaMH pabOTHI B
COCTaBE HAyYHO-HCCIICOBATEIBCKOTO M  IIPOM3BOACTBEHHOTO KOJUIGKTHBA, MWCIONB3ysl 3HAHMS, IIOIydYeHHbIE B oOmacTn
MmareMarnueckux Hayk U IT (cootHeceHo ¢ nuaaukaropom I1K-2.3)

3. CTPYKTYPA U COAEPKAHUE JUCIUITJINHBI

Paznea 1. IlporpaMmmHble cpeAcTBa B pellIeHUH NMPUKJIATHBIX MaTeMATHYECKHX 32124

Ne HaumenoBanue Tembl / Bua 3anatus Cemectp Yacos Komneren- Jlutepartypa
/ Kypc 10107
JI1.1, J11.2, JI1.3,
Tema 1.1 «OO030p UCHONB3yeMBIX TNPOTPAMMHBIX  CPEACTBY. M4 0.1 .2
1.1 |Bo3moxnoctu upumenenusi LibreOffice, Maple, Maxima, R mnpu 6 2 TK-2 H2.3’ .H2. 4’ JIZ.S’
peleHnH MPUKIIATHBIX 3a1ad. / JIek / 12,6, J12.7
JI1.1, J11.2, JI1.3,
Tema 1.1 «OO030p UCHONB3yeMBIX TMPOTPAMMHBIX  CPEACTBY. T4 o1 122
1.2 |Bo3moxnoctu nupumenenus LibreOffice, Maple, Maxima, R mnpu 6 2 TK-2 H2.3’ J'[Z' 4’ J'IZ.S’
peIIeHIH MPUKIIaIHbIX 3a1ad. / JIab / 12,6, J12.7
JI1.1, J11.2, JI1.3,
Tema 1.1 «OO030p UCHONB3yeMBIX TNPOTPAMMHBIX  CPEACTBY. 1.4 2.1 7122
1.3 |Bosmoxnoctu npumenenus LibreOffice, Maple, Maxima, R mpu 6 6 TIK-2 H2'3’ J'[2' 4’ J'[2.5’
peIIeHH NPUKIaIHbIX 3a1a4. / Cp / 12,6, J12.7
JI1.1, J11.2, JI1.3,
Tema 1.2 «IIporpammHbIE CpencTBa B MAapKETUHTOBBIX 1.4 2.1 2.2
1.4 |uccnemoBanusx». Mcmonb3oBanne LibreOffice, Maple npu periennun 6 2 TIK-2 J'I2.3, J'[2. 4’ J'[2'5,
3a/1a9¥ O pa3JICIICHUH PHIHKOB COBITA MPOAyKIUH. / JIek / 12,6, J12.7
JI1.1, J11.2, JI1.3,
Tema 1.2 «IIporpammHbIE CpencTBa B MAapKETUHTOBBIX 1.4 2.1 122
1.5 |uccnenoBanusix». Hcmonb3oBanue LibreOffice, Maple npu pemenun 6 2 TIK-2 J'I2.3’ J'[2. 4’ J'[2'5,
3a/1a4M O pa3/IeJICHUH PHIHKOB cObITa Mpoaykuuu. / JIab / 12,6, J12.7
JI1.1, J11.2, JI1.3,
Tema 1.2 «IIporpammHBbIE CpencTBa B MAapKETUHTOBBIX 1.4 2.1 122
1.6 |uccnenosanusx». Mcnons3oBanue LibreOffice, Maple npu pemenuu 6 8 TIK-2 H2:3: J'[2: 4: J'[2:5:
3a/1a4M O pa3/IeNICHUH PHIHKOB cObITa mpoaykuuu. / Cp / 12,6, 712.7
Tewma 1.3 «IIporpammusie cpencTBa B Mojienu JIeoHTheBaY.
CooTHoOLIeHUsT MEXOTpacieBoro OamaHca. YcimoBus — XayKHHCa- JI1.1, J11.2, JI1.3,
17 Caiimona. IleHbl B cHCTeME MEXOTPACIEBBIX CBs3ei. PasHOCTHBIC 6 5 MK-2 JI1.4,J12.1, J12.2,
’ ypaBHeHus. JuHamuueckue wmoxenu. Vcmomp3oBanwe Maple wu JI12.3,J12.4, JI2.5,
MathCad. JI2.6, J12.7
/ Jlex /
Tema 1.3 «IIporpamMmmHble cpencTBa B MOAieNH JICOHTbEBAY. JI1.1, J11.2, JI1.3,
1.8 |CooTHomeHus MexoTpacieBoro Oamanca. YciaoBusi —XayKHHCa- 6 2 TIK-2 J11.4,J12.1, J12.2,
Caiimona. IleHbpl B cHCTeMe MEXOTPACcieBBIX CBs3ei. PasHOCTHBIC J12.3,J12.4, JI2.5,




ypaBHeHUs. JluHammdeckne Monenu. lcmonmezoBanme Maple wu
MathCad. J12.6, J12.7
/ JIab /
Tema 1.3 «IIporpamMmmHbIe cpecTBa B MoeH JICOHTHEBY.
COOTHOIIICHUSI ~ MEXOTpaclieBoro OamaHca.  YclnoBHsA — XayKHHCa- JI1.1, JI1.2, JI1.3,
1.9 Caitmona. lleHbpl B cucTeMe MEXOTpAcieBbIX CBsA3ei. PasHOCTHBIE 6 ] MK-2 JI1.4,J12.1, J12.2,
’ ypaBHeHus. JuHammueckue wmopenu. VcmonmpzoBanume Maple wu J2.3,J12.4, J12.5,
MathCad. J12.6, J12.7
/Cp/
Tema 1.4 «Meron Monre-Kapino B SKOHOMMYECKHX 3ajadax ». L1, J11.2, 1.3,
N J11.4,J12.1,J12.2,
1.10 |Cemenust u3 Tteopumn BeposTHocTedl. CyTtb Mmeronma Mone-Kapio. 6 5 [K-2
I LibreOffi Manle. / Cp / J12.3,J12.4, J12.5,
pumenenue LibreOffice u Maple. / Cp 2.6, 7127
Tema 1.5 «IIpobinema m3MepeHHsT PHIHOYHBIX pHCKOB. [loHsTHe VaR
DakTops! pucka. DyHKIUS CTOUMOCTH MOPTHEII».
JI1.1, J11.2, J11.3,
Paznuunble moxxoasl k omnpexaeneHuio VaR.Keantunu. Onpenenenue
J1.4,12.1,J12.2,
1.11 | dakTOpoB pHCKa M BEKTOpa KIIOYEBBIX PUCKOBHIX (pakTopoB. DyHKINSA 6 2 IIK-2 2.3 J12.4. 2.5
CTOMMOCTH TIOpPT(ENL: OIpeNeleHne, NMPUMEpH], CBOICTBA. CBOWCTBa .J'[’Z 6 .J'[’Z 7' ’
MIOCJIEZIOBATEIbHOCTH, BBIYMCIIEHNE XapPaKTEPUCTHUK. e
/ Jlex /
Tema 1.5 «IIpobiema m3MepeHHs PHIHOYHBIX pHCKOB. [loHsaTHe VaR
®DakTops! prucka. OyHKINS CTOUMOCTH ITOPTHEII.
JI1.1, J11.2, J11.3,
Pasnuunble moxxoasl k ompexaeneHuio VaR.Keantunu. Onpenenenue
J1.4,J12.1,J12.2,
1.12 | pakTOopoB pUCKa M BEKTOpa KIIOUEBBIX PUCKOBBIX (HakTOpoB. DYHKIHS 6 2 TIK-2 3. 0.4 2.5
CTOMMOCTH TOpT(ders: ompeneneHue, MPUMEPH], CBOWCTBA. CBOMCTBa .H’Z 6 .JI,Z 7' ’
MIOCJIEOBATENLHOCTH, BEIYUCIICHNE XapaKTEPUCTHUK. A
/ J1ab /
Tema 1.5 «IIpoGieMa u3MepeHHsl PLIHOYHBIX pUCKOB. [ToHsaTHe VaR
®dakropsl prucka. DyHKIHS CTOUMOCTH MOPTQEII».
JI1.1, JI1.2, JI1.3,
Paznuunble moaxons! k ompeaeneHuto VaR. Ksantunu. OmnpeneneHue
J1.4,J12.1,J12.2,
1.13 | pakTOopoB pHCKa M BEKTOpa KIIOUEBBIX PUCKOBBIX (HaKTOPOB. DYHKIIHS 6 8 TIK-2 3. 0.4 J12.5
CTOMMOCTH TIOPT]EIL: OIpeneNieHne, MPUMEpH], CBOMCTBAa. CBOWCTBa .JI’E 6 .H,Z 7' ’
IOCJIEI0OBATENBHOCTH, BEIYMCIIEHUE XapaKTEPUCTHUK. R
/Cp/
Tema 1.6 «O6mast cxema pacuera VaR. JluneliHas TpaHcdopmanus ». L1, 1.2, J11.3,
N J1.4,J12.1, J12.2,
1.14 [Obmas cxema pacdyera VaR .JlueeiH®Ilf MeTom pacuera VaR. 6 2 IK-2
IMpumenenue LibreOffice / Jlex / 2.3, 2.4, J12.5,
p JI2.6, J12.7
Tema 1.6 «O6mas cxema pacdera VaR. JluneitHas Tpanchopmanus ». L1 JI1.2, 1.3,
N J1.4,J12.1, J12.2,
1.15 [Obmas cxema pacuera VaR .JluseiH®Ili MeTom pacuera VaR. 6 2 IIK-2
Mpmerere LibreOffice / J1a6 / J12.3, J12.4, J12.5,
p JI2.6, J12.7
Tema 1.6 «O6mas cxema pacuera VaR. JluneiiHas TpaHchopManus ». L1, J11.2, 1.3,
N J1.4,J12.1,J12.2,
1.16 [O6mas cxema pacuera VaR .JlueeiH®Ii MeTom pacuera VaR. 6 9 IIK-2
Mpumerere LibreOffice / Cp / J12.3, J12.4, J12.5,
p p JI2.6, J12.7
Tema 1.7 «MATLAB, Maple, Maxima B U3y4YeHHH pPa3IHYHBIX JIL1, JT1.2, 113,
MareMaTHYeCKUX Pas/ieioBy. . 1.4, 2.1, 2.2,
1.17 |[IlpumeHenne wuHCTpyMeHTOB Maple m Maxima mpu pearu3arnun 6 8 IK-2
JI2.3,J12.4,J12.5,
ceTeBbIX anropurmos. Heuetkoe moaenuposanue 8 MATLAB,
J12.6, J12.7
/Cp/
Pasnen 2. Ucnonib3oBanne Rstudio nmpu pemeHnu pa3inyHbIX MATEMAaTHYECKHUX 32/1a4 U B aHAJIN3E JAHHbBIX
. Cemectp Komneren-
Ne HanmenoBanue Temsbl / Bua 3ansmust / Kype Yacos S Jluteparypa
Tema 2.1 «Bsenenue B Rstudio». L1, 1.2, JI1.3,
N JI1.4,J12.1, J12.2,
2.1 | Tumbl JaHHBIX, YCIOBHBIM OlepaTop U oneparopsl HuKia B R 6 2 [K-2
/ Tex / J12.3,J12.4, J12.5,
J12.6, J12.7
JI.1, JI1.2, JI1.3,
29 Tema 2.1 «Bsenenue B Rstudio». 6 5 K2 JI1.4,J12.1, J12.2,
" | Tuns!l naHHBIX, YCIOBHEIN OTIEPaToOp M oneparopsl Iukia B R / JIab / J12.3,J12.4,J12.5,
JI2.6, J12.7
Tema 2.1 «Bseaenue B Rstudio». JI1.1, JI1.2, JI1.3,
2.3 | Tumbl JaHHBIX, YCIOBHBIM OllepaTop U oneparopsl Hukia B R 6 8 TIK-2 JI1.4,J12.1, J12.2,
/Cp/ J12.3,J12.4, J12.5,




JI2.6, J12.7
Tema 2.2 «JIunHeiiHas anreOpa 1 MareMaTHYeCcKuii aHam3 B R ». JI1.1, J11.2, JI1.3,
24 Bexropnas amrebpa B R. IlpomsBognas ¢GyHKIMH U €€ MPUIOKCHUS. 6 2 K-2 J1.4,12.1,J12.2,
" | Pemenue nuddepenimanbHbix ypaBHeHui B R JI2.3,J12.4, J12.5,
/ Jlex / J12.6, J12.7
Tema 2.2 «Jluneiinas anreOpa u MareMaTuyeckuii aHaimus B R ».
JI.1, JI1.2, JI1.3,
Bekropras anrebpa B R. IlpomsBomHas (QyHKIMH U €€ TPUIOKCHUS.
2.5 |Pemenne nuddepeHmanbHbIX ypaBHeHHH B R 6 2 TIK-2 L4, J12.1,J12.2,
' AAGGEpeHIL P 2.3, 2.4, 12.5,
/ 116 / J12.6, J12.7
Tema 2.2 «JIuHeliHas anreOpa U MaTeMaTHYSCKHiA aHau3 B R ».
JI1.1, JI1.2, J11.3,
Bexropras amrebpa B R. Ilpom3Bognas (yHKIMH U €€ TPUIIOKCHUS.
2.6 |Pemenne nuddepeHnuanbHeIX ypaBHeHUH B R 6 8 K-2 14,7121, 12.2,
: OO CpeHI yp 7123, 712.4, 2.5,
/Cp/ J12.6, J12.7
Tema 2.3 «BBenenue B aHanmu3 JaHHBIX B R ». L1, JI.2, 1.3,
JI1.4,J12.1, J12.2,
2.7 |Craructuyeckue HMHCTPYMEHTHI B R. DneMeHTHI KOPPEIsUOHHOTO U 6 2 TIK-2 2.3 2.4 712.5
perpeccruoHHOTO aHamu3a B R. Busyamm3arus. / Jlek / 2.6, J12.7
Tema 2.3 «BBenenue B aHamH3 JaHHBIX B R ». L1, J11.2, 1.3,
J11.4,J12.1, J12.2,
2.8 |Craructuyeckre WHCTPYMEHTHI B R. DneMeHTHI KOPPEeIsSUOHHOTO U 6 2 [K-2 2.3, 2.4, 712.5
perpeccroHHoro ananusa B R. Buzyanuzarust. / JIa6 / 2.6, 12.7
Tema 2.3 «BBeneHue B aHaH3 JaHHBIX B R ». AL, 1.2, JT1.3,
J1.4,J12.1,J12.2,
2.9 |Craructuyeckre WHCTPYMEHTHI B R. DneMeHTBI KOPpEemsUOHHOTO U 6 8 K-2 2.3 2.4, 712.5
perpeccuoHHOTO aHanm3a B R. Busyamusarms. / Cp / 12,6, 7127
JI1.1, JI1.2, J11.3,
. J1.4,J12.1,J12.2,
2.10 |3auer/ 3auéT/ 6 0 TIK-2 2.3, 2.4, 1.5,
J12.6, J12.7

4. ®OH/JI OLIEHOYHBIX CPEJICTB

CrpykTypa u conepkanue (oHAA OLEHOYHBIX CPEACTB Ul MPOBEICHUS TEKYIIEH M NPOMEKYTOUHOW aTTECTAllM IIPE/CTABICHHI B
Ipunoxennn 1 k pabodeit mporpaMMe AUCIUTUINHEIL.

5. YAEBHO-METOJHUYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

5.1. OcHoBHas qUTEpaTypa

ABTOpBI, 3arnasue W3 narenscTBo, ros Konua-Bo
JI1.1 | Bynun M. A. Maple n1s1 cTynenToB (usukos: yyeOHoe mocodbue | Pocros-ua-Jlony: FOxubrit | https://biblioclub.ru/inde
(benepanbHbII X.php?
yauBepcuret, 2015 page=book&id=461826
HEOTPaHUYEHHBIN
JOCTYIL JUTst
3apEeruCTPUPOBAHHBIX
NoJIb30Bareseit
JI1.2 | Bmacogern, A. M., OcHOBBI HH()OPMAIIMOHHBIX TEXHOJIOTHI PEIICHUS Cankr-IletepOypr: https://www.iprbooksho
OcwuroBa, E. A., 9KOHOMHYECKHUX 3a/1a4d B TAOJMYHOM IMPOIIECCOPe Poccuiickuii p.ru/12510.html
CwmetkuHa, O. M. Excel: yueOHOe mocobue rocyaapCTBEHHbIIT HEeOTpaHHYCHHbIH
THIPOMETEOPOJIOTHYECKUH AOCTYI ULt
yHusepcuret, 2005 3aPETHCTPHPOBAMHEIX
oJIB30Bareseit
JI1.3 |3apmanaes, C. A. Maremaruka Ha si3pike R: yueOHuK Mocksa: [Ipomereii, 2018 https://www.iprbooksho
p.ru/94446.html
HEOTpaHUYEHHBIN
JOCTYIT JUTst
3apEruCTPUPOBAHHBIX
0JIb30BaTeNei
JI1.4 | Kupcanos, M. H. Maremaruka U mporpaMMupoBanue B Maple: Mocksa: At [Tu Ap https://www.iprbooksho

yueOHOe ocooue

Menua, 2020

p.ru/95593.html
HEOTpaHUYEHHbIN
JOCTYII JIs
3apeTUCTPUPOBAHHBIX
TOJIE30BaTENICH




5.2. lonoJHUTeJbHAS IUTepaTypa

ABTODSI, 3arnaBue H3parenscTBO, 1O Komnunu-Bo
JI2.1 |Boraues B. A., Hcnonb30oBaHKe CCHATA3UPOBAHHBIX PoctoB u//1: U3n-Bo PI'DY 48
Boraues T. B. IPOTrPAMMHBIX CPEJICTB MPU U3YUEHUH "PUHX", 2004
MaTeMaTH4eCKNuX JUCLUIUINH: YueO.-IIpaKT.
nocobue
2.2 Crpanbl 1 perrionsl. 2006: cTaTHCTHYISCKHIA Mocksa: Becy Mup, 2006 https://biblioclub.ru/inde
cnpaBoyHKUK BecemupHOro 6aHka: CripaBOYHUK x.php?
page=book&id=128362
HEOTpaHUYEHHBIN
JOCTYTI JUTS
3aperHCTPUPOBAHHBIX
NoJIb30Bareseit
J12.3 Crynent. AcnimpanT. MccnenoBareis: sKypHaT BnaguBoctok: DkcnepT- https://biblioclub.ru/inde
Hayka, 2017 x.php?
page=book&id=485220
HEOTPaHUYEHHBIN
JOCTYIL JUTSt
3apEruCTPUPOBAHHBIX
T0JIb30Baresnen
JI12.4 |CazoHnosa, C. A., ITpuMenenne nakeToB MPUKIAAHEIX IporpamMm mpu | Boponesk: Boponexckuii https://www.iprbooksho
Kononsoxuerid, C. A., pearn3anuy TEXHIYECKHX 3a/1ad: 1ab0paropHbIil rOCyIapCTBEHHBIN p-ru/55021.html
Huxonenko, C. /1., MPAKTUKYM ApPXUTEKTYPHO- HEOrpaHUYECHHBII
Cymixo, E. A. CTPOMTENBHBIIL JIOCTYTI IS
yrusepcuret, O6C ACB, 3apeTUCTPUPOBANHBIX
2015 10JIb30BaTelIeH
JI2.5 | Cnemxkxkos O. A. Maremarnka B Excel 2003: mpakTikym Mocksa: COJIOH- https://biblioclub.ru/inde
ITPECC, 2009 x.php?
page=book&id=117568
HEOTpaHWYEHHBIN
JOCTYII JUTst
3aperuCTPUPOBAHHBIX
M0JIb30BaTeNeH
JI2.6 |Ilabapmmna U. C., OCHOBBI KOMIIBIOTEPHOI MaTeMaTHKHU: 3a0a91 PocroB-na-/lony, https://biblioclub.ru/inde
Kopoxosa E. B., CHCTEMHOTO aHATH3a U YIPABJICHUS: yaeOHOE Taranpor: FOxHbIi x.php?
Kopoxos B. B. nocobue (enepanbHbIit page=book&id=577786
yHUBepcureT, 2018 HEOIPAHHICHHbIH
JOCTYTI JUTS
3apEerHCTPUPOBAHHBIX
10JIb30BaTeIIei
JI2.7 |TlocnenoB E. A., [TakeThl TPUKIIATHBIX TPOTPAMM B HAyIHBIX Omck: OMcKui https://biblioclub.ru/inde
[Tomos U. C. HCCIIeIOBaHUAXK: yueOHO-MeToqrYecKoe nocodue roOCYyIapCTBEHHBIN x.php?
yHuBepcuteT um. O.M. page=book&id=614059
JHoctoesckoro (OMI'Y), HEOIPAHUICHHbIH
2019 JOCTYIL JUTst
3apeTHCTPHPOBAHHBIX
T10JIb30Baresnen

5.3 IIpodeccuonanbable 6a3bl JAHHBIX H HHPOPMAIHOHHBIE CIIPABOYHBIE CHCTEMBbI

Koncynpranr +

baza nannbix [lentpansHoro 6anka PO http://cbr.ru/hd base/
Baswr mannbIx Poccrara https://gks.ru/databases
Lentpanpraas 6a3a crarucTHdeckux AaHHBIX https://www.gks.ru/dbscripts/cbsd/dbinet.cgi

Bassl nanubix Pocroscrara https:/rostov.gks.ru/folder/56777, https://rostov.gks.ru/folder/29957

5.4. IllepevyeHb MPOrpaMMHOI0 odecredeHust

Oneparmonnas cucrema PEJ] OC
Libre office, Maxima (mumensus GPL)

5.5. YueOHO-MeTOAUYECKHE MaTepuaJibl 1J51 CTYACHTOB C OrPAHHYC€HHBIMHA BO3MOKHOCTAMHU 310POBbS

IIpu HeoOXOOUMOCTH IO 3aiBICHHIO OOYYAIOMEroCsl C OrPaHHMYCHHBIMH BO3MOXHOCTSIMU 370pPOBbA y4eOHO-METOAUUYECKHE
Marepualbl MpPeOCTaBISIOTCS B (pOpMax, amanTHPOBAaHHBIX K OTPaHHMUYCHHSM 3710pOBbsS M BocupusaTHs uHpopmarmu. s mmi c
HapyImIeHNSIMA 3peHus: B (opMe aynuodaiina; B medaTHOH QopMme yBeNHMUYEHHBIM IIpupToM. s JTUI ¢ HapymICHWSMH CIyXa: B
(opMe DIIEKTPOHHOTO NOKYMEHTa, B medarHod ¢Qopme. s U ¢ HapyMIEHUSMH OIOPHO-IBHUIATEIFHOTO ammapara: B (opme
JJIEKTPOHHOIO JOKYMEHTa; B eUaTHOH dopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHBI

ITomemenus i BceX BUIOB pabOT, MPEIyCMOTPEHHBIX yYEOHBIM IUIAHOM, YKOMIUIEKTOBAaHBI HEOOXOAWMOH CHenMann3HpOBAaHHOH
yueOHOI MeOeNbIo U TEXHUYECKUMH CPEICTBaMU 00yUEeHUS:




- CTOJIBI, CTYTIbS;
- IEPCOHAIBHBINH KOMITbIOTED / HOYTOYK (IIEpEHOCHOM);

- TIPOEKTOP;

- 9KpaH / UHTepaKTUBHAS TOCKa.

JlaboparopHble 3aHATUS TPOBOJIATCS B KOMIBIOTEPHBIX Kijlaccax, pabodre MecTa B KOTOPHIX O0OpyAOBaHB HEOOXOAMMBIMU
JIMICH3MOHHBIMU ITPOrPaMMHBIMH CPEJICTBAMU U BBIXOJIOM B MIHTEpHeT.

7. METOJNYECKHUE YKA3ZAHUA V1A OBYYAIOIIINXCA 110 OCBOEHUIO JUCHHUIIIMHBI

Meroaudeckue YKazaHus 10 OCBOCHUIO JUCHHUIIIIMHBI IIPEACTABJICHBI B HpI/IJ'IO)I(CHI/II/I 2K pa60qeﬁ nporpamMmme JUCHUITIIUHBI.




@oH/| OIICHOYHBIX CPEJICTB

IIpunoxenue 1

1 Onwucanue nmokasarenei u KPUTCPHUCB OLICHUBAHUA KOMIICTCHIIUN Ha PAa3JIMYHBIX 3Talax ux q)OpMI/IpO-
BaHMs, OIIMCAaHUC IIKaJ OLICHUBAaHUA

1.1 ITokazarenu u KpUTCPpUX OLICHUBAHUS KOMHGTCHHHﬁ:

3VH, cocrapisronme KOMIIETCH-
LU0

Iloka3aTenu ollcHUBaHUS

Kpurepun onennBanus

CpencTsa o1ieHH-
BaHUS

[IK-2: CiocobeH uceneaoBarh U pa3padaThiBaTh MaTeMaTHICCKAE MOIEITH M METOIBI, aJITOPUTMBI M TIPOTPaMM-
HOE 00eCIeUCHUE TI0 TEMATHKE MTPOBOJIUMBIX HAYYHO-HCCIICIOBATEILCKUX MPOSKTOB

3HaTh OCHOBHBIE CHCTEMBbI KOMIIb-
IOTEPHON MaT€MAaTUKU U CPEJCTBA
aHaIU3a JaHHBIX; OCHOBHBIE CIIO-
COOBI IPUMEHEHUsSI IPOrPaMMHBIX
CPEICTB B HAy4YHO-HCCIIEJOBA-
TEIBCKOW M IMPOU3BOACTBEHHOM
JESATETBHOCTH

DopMyIHpyeT OTBETHI Ha BOIPOCHI
BaveTa, MPOBEPsIECT 3HAHUS C TIOMO-
B0 TECTOBBIX 3aJJaHUH IO IPUMeE-
HEHUIO N3y4aeMbIX ITPOTPaMMHBIX
CpEIICTB B MATEMaTHIECKOM MOJEIH-
[POBaHUU

TTonHoTa M coaepka-
TEITBHOCTH OTBETA,
[YMEHHE KPUTHUCCKU
AHAITM3UPOBATH WH-
hopmaruio u OBICTPO
MCIIPaBIATL HEAOUCTHI

Bompochl k 3a-
uety 1-7, T3 — te-
CTOBBIE 331aHUS
(T31).

VMeTh uccne0Bath U pa3padarhi-
BaThb MAaTeMaTHYECKUE MOJCIU U
METOBI JUIsl PEIICHUS Pa3THIHBIX
TEOPETUYECKUX M TMPAKTHICCKHUX
3a/1a4; MIPUMEHHTH K PEIICHUIO 3a-
a4 IpoQecCUOHATILHON JIesATEIb-
HOCTH 3HaHHE OCOOCHHOCTEW pa-
OOTBI C Pa3NUYHBIMHU IIPOTPAMM-
HBIMH CPEJICTBAMH

BoimonzseT nabopaTopHbIe 3a1aHUS

[IpaBUIBHOCTH U YET-
HOCTb peLIeHUs 3a/1a4
C MCIIOJIb30BaHUEM
BHAHUI CMEXXHBIX pa3-
IMeJI0B MaTeMaTHKU

UI3-maboparopHsie
Ramanus (JI3 -1, JI3
-2).

Bnanerr HaBbiKamMu pa3zpabOTKU
QITOPUTMOB M HMCIOJIB30BAHUS
MPOrPaMMHOr0 00ECIICUCHUS MPU
paboTe ¢ MpOEeKTaMH; HaBBLIKAMHU
paboThl B coCTaBe Hay4HO-UCCIIe-
JIOBATENBCKOTO U MPOU3BOJICTBEH-
HOTO KOJIJICKTHBA, UCIIONb3Ysl 3HA-
HUSI, TIOJTyYeHHBIE B 00JIACTH MaTe-
MaTh4yecKkux Hayk u IT

BermonHsieT nabopaTtopHbIe 3a1aHus

O0BEM BBINIOJIHEHHBIX
mabopaTOpHBIX 3a/1a-

HUEC pa3IMYHbIMU IIPO-
CPaMMHBIMU CpEA-
CTBaAMU

HUI, CBOOOJHOE BlIaje-

VI3-maboparopHbie
Bamanms (JI3 -3, JI3
-4).

1.2 IIIkajel OLlEHUBAHUSA
Texymuii KOHTPOJIb YCIEBAEMOCTH U IPOMEKYTOUHAS aTTECTALMS OCYLIECTBIISIETCS] B paMKaxX HaKO-
MUTEIBHON OaJuTbHO-peHTHHTOBOM cricTeMbl B 100-0amipHON 1IKae.

50-100 GamoB (3a4TEHO)
0-49 GaaoB (He 3aUTEHO)

2 TunoBble KOHTPOJILHBIC 33/IaHHS MM MHbIE MaTepHaiIbl, HEOOXOIUMBIE JUTS OLCHKU 3HAHHM, yMe-
HHI, HABBIKOB U (WJIHM) OIBITA JACATEIBHOCTH, XapaKTEePU3YIOIIUX dTarbl (OPMHUPOBAHUS KOMIICTCHIUI B
HPOLIecCe OCBOCHHS 00pa30BaTEILHON TPOrpaMMbI

1. Twunse ganasix B Maple

BOHpOCBI K 3a4CTy

n Maxima

2. Cpencrsa nporpammuposanus Maple, Matlab u Maxima
3. 3amaya 0 pa3aeiieHUH PHIHKOB COBITa MPOAYKIMH. AHATUTHYECKUE BO3MOXKHOCTH Maple n Maxima.




4. Ucnons3oBaHue Bo3MOXkHOCTel Maple s co3nanust rpa kOB ¥ aHUMAIMU B MapKETHHIOBBIX HC-
CJIeTOBaHMIX

5. Ilpumenenue BozmoxkHocteit Maple u Maxima npu uccieoBaHuy IMHAMUYECKHX Mojenel JIeoHTh-
eBa

6. Ilomarue VaR ®akrops! pucka. @ynkuus croumoctu noptdens. [Ipumenenne MS Excel.

7. WHTepdetic R., mepeMeHHBIE, IOTHYECKHE OTICPATIHH.

8. VYcnoBHbIe onepaTophl U IHUKIHL B R.

9. HuctpymeHTsl R 11 paboThl ¢ BEKTOpaMH U MaTpULIAMHU.

10. IuddepeHnmanbHoe HCUHCIICHIE, TPUMECHEHHE HHCTPYMEHTOB R.
11. OnmcartenpHbIe CTATUCTHKH, MHCTPYMEHTHI R.

12. Tocrpoenue rpadukos B R.

13. KoppensiuoHHbIH aHai3, HHCTPYMEHTHI R.

14. PerpeccroHHBIH aHATN3, HHCTPYMEHTHI R.

Kputepuu oniennBanus:

- oneHKa «3auTeHo» (50-100 6ayioB) BBICTABIACTCS CTYJEHTY, €CIH OTBETHI HAa TIOCTABICHHBIE BOIIPOCH
W3J1araroTcs JIOTHYIHO, TIOCIIEI0BATEIBHO U HE TPEOYIOT JOMOIHHUTENBHBIX MosicHeHuH. [lenatroTcs 000cHO-
BaHHBIE BBIBOJBI. JIeMOHCTPUPYIOTCS TIyOOKHE 3HAHMUS 0a30BBIX TEM.

- oIleHKa «He 3auTeHo» (0-49 OatoB) BEICTABISAETCS CTY/ICHTY, €CITH MaTepuall U3jIaracTcs HermocaenoBa-
TCIIBHO, C6I/IB‘II/IBO, HE NpCACTaBJIACT OHpeI[eJ'ICHHOfI CHUCTEMBI 3HAaHUH I10 JUCHUIIIINHE.

KOMIUIEKT JIABOPATOPHbIX 3AJIAHUI
Paznen 1.
Jlabopatopubie 3amanus Ne 1 (JI3-1)
Bapuanr 1
1. Paccmorpum aBa npennpusituss A u B, Beimyckaromue oy u Ty ke npoaykimto. [lycts pac-

CTOSTHHE MEXIY HUMH paBHO L (kM) W OTIycKHas 1ieHa IpoIyKIKU Ha Tpeanpustiun A paBHa Pi (y. €.), a

Ha B — p2 (y. e.). Bestcuuts ¢ momoieio Maple, xak OyaeT pasaenéH peIHOK COBITA MPOAYKITUH, CCITH

TPaAHCTIOPTHBIE PACXO/Ibl HA IEPEBO3KY €€ eTMHUIIBI IS IPEANpUATHs A COCTaBISIOT (1 (y'e' . ), anmnda

npeanpusitust B — g (y'e'KM ), ecnu:

a) L=5 pi=p2 q1=1n02=07
b) L=5, p1 =1,1, p2=0,9, 01 =2 =0,5

Bapuanr 2

2. Paccmotpum sBa npennpustas A u B, Belmyckaronme ofHy U Ty ke npoaykiuto. Ilycts pac-
CTOSIHE MEXly HUMH paBHO L (KM) W OTITycKHasl IIeHa MPOIyKIUH Ha IpeanpusaTuu A paBaa Pi (y. €.), a

Ha B — p2 (y. e.). Boisicauts ¢ momompto Maple, kak Oyaer pasiesiéH pbIHOK CObITa MPOIYKIIMH, €CITH

TPaAHCTIOPTHBIE PACXO/IbI HA IEPEBO3KY €€ eMMHUIIBI IS IPEANpUATHs A COCTaBISIOT (1 (y'e' . ), amnda

npeanpustust B — g (y'%M ), ecnu:

a) L=8, pi=p2 01=0,5u0g2=0,7
b) L=8,p1=11,p2=1,4,0:1=02=1,3

Kpurepun ouenuBanus
MakcuMaabHOE KOJIMYECTBO 0aioB (OMH M3 BAPHAHTOB), KOTOPhIE MOXET HAOPaTh CTYJICHT TIPH pellie-
HUM 1a00paTopHbIX 3aHaHnii— 20 6amios.



17-20 6annoB (OlLEHKA «OTIUIHOY)
13-16 GannoB (OLIEHKA «XOPOILIO»)
10-12 G6annoB (oLeHKa «yJOBIETBOPUTEIHHOY)
0-9 6amIoB (OIIEHKA «HEYIOBIECTBOPUTEILHOY)

JIa6oparopusie 3amanvs Ne 2 (JI3-2)
Bapuanr 1
1. Jlana nmpoayKTHBHas MaTpuIa A, a TAKKe BEKTOP BAIOBOI'O BIIYCKA M KOHEYHOIO MOTpedIe-
Hus B MomeHT Bpemenn t =0

01 004 04 90 40
A=/ 05 06 02 | x(0)=|50]|, y(0)=|10
0,35 015 0,25 20 10

Haiitu uncno nepnonoB BpeMeEHH, MO3BOJISAIOLIEE YABOUTH BCE KOMIIOHEHTHI BEKTOpPA BaJIOBOT'O BhI-
IyCKa, €CJIM BCE KOMIIOHEHTHI BEKTOpa KOHEYHOTO ITOTPEOJICHHS YBEIMUUBAIOTCA 32 KOKIBIH IEpHUOJ Ha
12%.

Bapuanr 2

1. Jlana npoxyKTHBHas MaTpula A, a TaKKe BEKTOP BAJIOBOT'O BBIIYCKa M KOHEYHOTO MoTpedie-

uust B MomenT Bpemenu t=0:

0,3 0,044 04 90 45
A=| 01 07 0,22/, x(0)=|30|, y(0)=| 20
035 015 0,25 20 12

Hatitn yncio TNIEPUOA0B BPEMEHH, ITO3BOJIAOIICEC YABOUTH BCE KOMIIOHCHTBI BEKTOPA BaJIOBOI'O BbI-
ITyCKa, €CJIh BCEC KOMIIOHCHTBI BEKTOpPa KOHECYHOI'O HOTpC6JICHI/I$I YBCJIMYUBAIOTCA 3a Ka)KI[I)If/'I ICpUuoa Ha
15%.

Kputepuu onieHnBanus

MakcumanabHOE KOIMYeCTBO 0ayuioB (OIMH U3 BAPHAHTOB), KOTOPBIE MOXKET HAOPATh CTYAEHT IPH perie-
HUH J1a00paTopHBIX 3aannii— 20 6ayuios.

17-20 6amioB (OIEHKA «OTIHNIHOY)
13-16 6amnoB (OlEHKA «XOPOIIIO)
10-12 6amnoB (OLIEHKA «YA0BICTBOPUTEIHHO)
0-9 GamnoB (OIEHKA «HEYAOBIETBOPUTEIHHO)

Paznen 2
JlaboparopHbie 3aganus Ne 3 (JI3-3)

Bapuanr 1

1. Boruucnuth ¢ noMouipio R cymMMmy BceX ABY3HAYHBIX YHCEI, KPATHBIX 7

2
2. O6bsBuTh B R hyHKImIo Xy MOCTPOUTH ee Tpaduk Ha oTpeske [-5,5].
x2 +1, x<1;
3. O0bsiBuTh B R QyHKIHIO Y =1{siN2X, 1< X <2; U NOCTPOUTH €€ Irpa)uK HA OTPE3KE
In(2x)

[-5.9]

Bapwuanr 2



1. Berauciuth ¢ moMoImisio R mpon3BeneHrne Beex ABY3HAYHBIX YUCEN, KPAaTHBIX 9.

In (xz +1j
2. OObsiBUTh B R dyHKIIHIO — 1 TIOCTPOUTH ee rpaduk Ha orpeske [-5,5].
X
x2 -4, x<1;
3. O0bsiBUTH B R QyHKIMIO Yy =<C0S2X, 1< X <4; ¥ MOCTPOUTH e¢ TpaduK Ha OTPE3KE
In(5x) x=>4.

[_515]

Kpurepuu onenuBanus

MakcumMaiabHOe KOJTHYeCTBO OaioB (OIMH M3 BApUAHTOB), KOTOPBIE MOXKET HAaOpaTh CTYACHT MpH pelie-
HUH J1a00paTopHBIX 3afannii— 20 6amios.

17-20 6amnoB (OIEHKA «OTIMIHOY)

13-16 6annoB (OLIEHKA «XOPOILIO»)

10-12 6annoB (oLeHKa «yIOBIETBOPUTEIHHOY)

0-9 GanoB (OIEHKA «HEYAOBIETBOPUTEIHHO)

JIaboparopusie 3amanvs Ne 4 (J13-4)
Bapuanr 1

1. Hcnonp3ys BcTpoeHHbIH B R Habop mannbix chickwts, comepxaniuii ”HPOPMAIHIO O Bece LbII-
JST B TPaMMaXx, BHIKOPMIIGHHBIX Ha Pa3HBIX KOPMax, COCTABUThH TAOJIHUILY OMUCATEILHBIX CTATUCTHK .

2. TloctpouTh KOpOOUATHI TpaduK Ui Beca LBILIAT U ONPEACIHTh, KAKOMY THIy KOpMa CO-
OTBETCTBYET LBIUIEHOK ¢ MHHUMAJIbHBIM W MaKCHMaJbHBIM BecoM. OxapaKTeph30BaTh pacrpeserne-
HUE BECOB LBIUIAT JUIsl THIIA KOPMa, KOTOPOMY NPUHAIUIEKHT UBIMIEHOK C MAaKCHMAIBHBIM BECOM.

3. lobaBuTh Kk cBoeil xommu Tabmuiel chickwts cronber «weight in kilos» (Bec B kuimorpam-
Max) u «weight in pounds» (Bec B pynrax, 1 kumorpamm = 2.2 dyHTa)

4. CpaBHUTH BHYTPHUTPYIIIIOBBIE CPEIHUE Beca LBIIUIAT U CPeIHHI Bec Oe3 yuéTa neneHus Ha
rpynmsl (B rpamMax). Ompenenuts, y UBIUIST C KaKUM THUIIOM OTKOpMa CPEIHHMN BHYTPUIPYHIIOBON
BEC MPEBBIIIACT 00NN CPETHHUIA, a C KAKUM — SIBJISIETCSI MEHbIIE 00IIEero CPeTHEro

Bapmuanr 2

1. Ucnonb3ys BcTpoeHHbld B R Habop manueix CO2, comepkamiuii MHMOPMAILHIO O TEMIIax
TIOTJIONIEHUsT JIBYOKHcH yriepoaa pactenneM Echinochloa crus-galli (e:xkoBHUK OOBIKHOBEHHBIN), TPO-
u3pacraromieM B KBebeke m Muccucunu, B 3aBUCHMOCTH OT KoHUEeHTpauun CO2 B OKpyKaromeM Bo3-
Jyxe U Toro (akrta, ObUIO JTM pacTeHHe OXJIAXK/CHO HaKaHyHe MPOBEICHUS SKCIIEPUMEHTA HIIH HET, COCTa-
BUTH TaOJIMIly ONMCATEIBHBIX CTATUCTUK

2. Iloctpouts KOpoOUaThI rpaduK Ui 3aBUCUMOCTH TEMIIOB IOTJIOLICHUsS ABYOKHCH yriepoja

or Qakropa mpoucxoxneHus pactenus (Type) um Toro ¢dakra, ObUIO JIM OHO MPEIBAPUTENHHO OXJIa-
xneHo (Treatment). OxapakTepu3oBaTh 3aBUCHUMOCTH TeMroB noriomeHust CO2 ot 3Tux AByX (akTo-
POB ¥ OTIPEJICINTh, KAKOH U3 HUX, IPEIIOIOKUTENHHO, OTpeIeNsIeT OONbINYI0 H3MEHUYHBOCTD IIPU3HAKA.

3. Ioctpouts KopoOYaTHI TpaduK s 3aBUCHMOCTH TEMIIOB TOTJIOMIEHUS JBYOKHCH YTIIepoja
OT €r0 KOHIICHTPAIIUH (CONC) M 0XapaKTepU30BaTh JaHHYIO 3aBUCHMOCTh

4. HaiiTu pacTeHHs C MUHUMAIbHBIM ¥ MaKCHMAJIBHBEIM CPEIHUM TEMIIOM TOTIIOIICHUS JIBY-
OKHCH yTIIepo/ia

Kpurepun ouennBanus



MakcumanbHOe KOJTUIEeCTBO OAIIIOB (OAMH W3 BAPHAHTOB), KOTOPHIE MOXKET HAOpaTh CTYACHT MPHU pelire-
HUH J1Ta00PaTOpHBIX 3aaaHuii— 20 0aios.

17-20 6annoB (OleHKA «OTIUIHOY)

13-16 GannoB (OLIEHKA «XOPOILIO»)

10-12 6ainoB (OIeHKa «yIOBIECTBOPUTEIHLHOY)

0-9 6amIoB (OIIEHKA «HEYIOBIECTBOPUTEIILHOY)

KOMIUIEKT TECTOBBIX 3AJAHUI
Pazpen 1
TectoBblie 3amanust Ne 1 (T3-1)
Bapwmanr 1
1. OkOHYaHHUE BBIMIOJIHEHHS IPUBEIEHHOTO HIKE aJITOPUTMA HEBO3MOXKHO 10 IPUYUHE TOTO, UTO. ..
> a:=2: b:=8:

while a>0 do
a:=b: b:=an2
od;

1) wucnonmb30BaHUE ONEpaTOpa IMKIIA B 33/1a4aX TAKOTO POjia HEKOPPEKTHO
2) omepaiuy MPUCBaUBaHUS PACIIONOKEHBI B HEBEPHOM HOPSIIKE
3) HauasbHbIC 3HAYCHUSI BEIOPAHbI UMEHHO TaKHM 00pa3oM
4) HapylIeH CHHTAKCHC porpammel Maple
5) HapyllleH CHHTAKCHC CUCTEMbI aHAJTMTUUSCKUX BbIYHMCICHUH Maxima
2. Bpewmst BoInoNHEHNS IPUBEIEHHOM HUKE ITPOTrPAMMBI OKAXKETCSI HAUMEHBIINM,ECIIU &

paBHo...

> f:=x->0.3*sin(X)+5:
alpha:=0.3:
epsilon:=___
x[0]:=1:
X[1]:=evalf(f(x[0])):
n:=1:
while (alpha”n/(1-alpha))*abs(x[1]-x[0])>=epsilon do
n:=n+1: x[n]:=f(x[n-1]) od:
evalf(x[n]); n;

1) 0,001

2) 0,002

3) 0,0001

4) 0,000001

5 0

3. Ilpu usmenenun & na 0,00001 Bpems BoinosHEHUS B cpelie Maple mporpaMMei. . .

> x0:=0: y0:=0: f:=(x,y)->x+y:
L:=1: a:=-0.3: b:=0.3:
alpha:=L*(b-a);
epsilon:=0.0001;
y[0]:=0:
y[1]:=y0+int(f(x,y[0]), x=x0..X):
rho:=evalf(maximize(abs(y[1]-y[0]),x=a..b)):
n:=1:
while (alpha”n/(1-alpha))*rho >= epsilon do
n:=n+1:
y[n]:=y0+int(f(x,y[n-1]), x=x0..x) od:
print(y[n],n);



1) yMmeHBIIUTCS

2) yBEIUUUTCS

3) craHeT paBHBIM HYIIIO

4) craHer paBHBIM +0O

5) craHeT paBHBIM OJJHOMY Yacy

4. Tlpu usmenenuu 3naueHus & Ha 0,0001 Bpems BeimonHeHuUs B cpeae Maple mporpammel. ..

> x0:=0: y0:=0: f:=(x,y)->x+y:
L:=1: a:=-0.3: b:=0.3:
alpha:=L*(b-a);
epsilon:=0.01,;
y[0]:=0:
y[1]:=y0+int(f(x,y[0]), X=x0..x):
rho:=evalf(maximize(abs(y[1]-y[0]),x=a..b)):
n:=1:
while (alphan/(1-alpha))*rho >= alpha do
n:=n+1:
y[n]:=y0+int(f(x,y[n-1]), x=x0..x) od:
print(y[n],n);

1) ocraHeTcs MpeXHUM
2) yMEHBILIUTCS
3) craner paBHbIM +00
4) craHeT paBHBIM HYIIO
5) yBemuuutCs
5. Ilpu uamenenun 3HadeHuss N Ha 100 Bpems BemonHeHus B cpene Maple

MIPOTPaMMBI. . .

>n:=10: s:=0:
for al from 1 to n do
for a2 from 1 to n-1 do
for a3 from 1 to n-2 do
s:=s+1
od od od:
s/(4D);

1) yBenuuuTCs

2) He U3MCHHUTCS

3) yMEHBIIUTCS

4) cTaHeT paBHBIM HYJIIO
5) ymenbmmmtes B 10 pa3s

Bapuanr 2

1. K cucremaMm aHaTUTHYECKUX BBIYUCICHUA OTHOCUTCS MPOTPAMMHBIN MPOTYKT. ..
1) Adobe Photoshop
2) 1C:Byxranrepus 8
3) Maxima
4) Microsoft Word
5) Microsoft Excel



2. K cucremaMm aHaJIMTHYECKHUX BBIYMCICHHH HE OTHOCHUTCS MPOTrPaMMHBIN IPOIYKT. ..
1) OpenOffice.org Calc
2) Maple
3) MathCad
4) Maxima
5) Mathematica

3. IlpuBenéHHBII HUKE PparMeHT KOJia IPOrPaMMBI BBITIOJHEH B CPEeE. . .

>fora3in[1,2,5] do
for a4 in [1,2,5] do
if a3<>a4 then print(a3,a4)
fi
od od,;

1) Visual C++
2) Maxima
3) AutoCad
4) Maple
5) Microsoft Excel
4. Hwke npuBeaEH KO IporpaMMEl B cpeae Maxima, comepikariuii. . .

N:10000$ x[1]:1$ x[2]:1$

for n:3 thru N do

(X[n]:x[n-1]+x[n-2],

if primep(x[n])=true then disp([n, x[n]]))$

1) omepaTop L¥KIa C HAPAMETPOM

2) orepaTop IHKJIA C yCIOBHEM

3) ¢yHKIMIO, BRIBOSIIYIO HA 9KPaH JECATHYHYIO (OPMY 3aIliCH YKCia
4) obparieHre K CrelUaTu3UPOBAHHOMY MAKeTy

5) yHKIHIO 1S TOCTPOEHHS TPadUKOB

5. [IpuBenénubIN HIDKE (ParMEeHT KOJa MPOTPaMMBbI BBITIOJHEH B CPE/IE. ..
if emptyp(intersect(l,J,K))=true and union(l,J,K)=S then
N:N+1;
N;

1) Microsoft Excel
2) MATLAB

3) Maxima

4) Turbo Delphi

5) Adobe Photoshop

MakcrManbHOE KOTMYECTBO 0aiyioB (OJIMH U3 BAPUAHTOB), KOTOPHIE MOXKET HAOPATh CTYACHT IPH pellle-
HHUH TECTOBBIX 3afaHuii— 20 0amnos.

17-20 6annoB (OlLIEHKA «OTIUIHOY)

13-16 6amnoB (OlIEHKA «XOPOIIIO»)

10-12 GannoB (oL€HKA «yIOBIETBOPUTEILHOY)

0-9 6am1oB (OLEHKA «HEYIOBIETBOPUTEILHOY)



3 MCTO}II/I‘-ICCKI/IC MaTepualibl, OIPCACIAIOMUC ITPOUCAYPhI OLICHUBAHUSA 3HaHHﬁ, YMCHHﬁ, HaBBIKOB U
(I/IJ'H/I) OIIbITa ACATCIBbHOCTU, XapAKTCPUIYIOIIUX 3TAIlbI @OpMHpOBaHI/IH KOMHGTCHHI/IfI

[Iponenypsl OLIEHUBAHUS BKIIOYAIOT B c€0s1 TEKYLIHH KOHTPOJIb M IPOMEKYTOUHYIO aTTECTALHIO.
Tekymuil KOHTPOJIb YCIEBAEMOCTH MPOBOJUTCS C MCIOIB30BaHUEM OLIEHOYHBIX CPEJICTB, NMPEACTABIICH-
HBIX B II. 2 TAaHHOT'O IPWIOKEHUA. Pe3ylIbTaThl TEKYIEro KOHTPOJIS JOBOAATCS A0 CBEACHUS CTYACHTOB J10
MIPOMEKYTOYHOM aTTecTaluy.

I[IpomexxyTouHnasi aTTecTaI|si TPOBOAUTCS B OpPME 3aueTa.
3adueT mMpOBOIUTCS 10 PACIIICAHHIO IPOMEXYTOYHOM aTTeCTAllMU B MICHBMEHHOM BHje. B 3amannu 2 Teo-

pEeTUYeCKHX BOIIPOCa U OJTHO MpakTHiyeckoe 3afaanue. [IpoBepka OTBETOB U 0OBSBICHHE PE3yIbTATOB MPO-
W3BOJUTCS B ACHb 3a4eTa. Pe3ynbTaTsl aTTecTally 3aHOCATCS B BEIOMOCTD U 3aUETHYIO KHIDKKY CTYAEHTA.
CryneHTsl, HE NPOIIEANINE MPOMEKYTOUHYIO AaTTECTALMIO 0 rpaduKy NPOMEXYTOYHOM aTTeCTalHH,
JTOJIKHBI JINKBUIMPOBATH 33/10JKEHHOCTh B YCTAHOBJIEHHOM TOPSIZIKE.



[Ipunoxenue 2

METOJUYECKHUE YKA3AHUMA [10 OCBOEHNIO JUCIUTTIIMHBI
VY4eOHbBIM MIaHOM IPELyCMOTPEHBI CIEAYIONINE BUIbI 3aHATHH:

-JIEKIIUH;

-1abOPaTOPHEIC 3aHSITHS.

B xoz1e 1eKUMOHHBIX 3aHATUM PaccMaTPUBAIOTCS OCHOBHBIE HOHSATHSA U METOJIbI CIELUATU3UPO-
BaHHBIX POIPAMMHBIX CPEJCTB B MAaTEMAaTHUECKUX pacyeTax, JalTcsd PEeKOMEHIALNH Il CaMOCTOSTEIb-
HOU paboTHI M IOJATOTOBKE K Ta00OPaTOPHBIM 3aHSTHSIM.

B xozne nabopaTOpHBIX 3aHATUI MPOUCXOIUT KOHKPETH3ALUs TEOPETUIECKUX 3HAHUM, MOIyUYeH-
HBIX B IIPOIIecce JIEKINH, TOBBIIICHNE TPOYHOCTH YCBOCHHSI M 3aKPETUICHHUS W3ydaeMbIX 3HAHUH 1 YMEHHH,
peanu3anys METOI0B € IIOMOILBIO IPOrPaMMHBIX CPEACTB.

Bomnpockl, He paccMOTpeHHbIE Ha JIEKLUSIX WM Ja0OpPaTOPHBIX 3aHATHUAX, NOJDKHBI OBITH H3Y-
YeHbl CTYACHTAMH B XOJIe CaMOCTOATENLHOW paboThl. KOHTpOib caMocTosATeNbHOM paboThl CTYICHTOB
OCYIIECTBIISIETCS. B XO/I€ 3aHATUN MPOBEPKOW TECTOB W BHIMTOTHEHHBIX JTAOOPATOPHBIX 3amaHuil. B xome
CaMOCTOSITETIbHOM PadOThI KAXKIBIH CTYJEHT 00s13aH MPOYUTATh OCHOBHYIO U, IO BO3MOXKHOCTH, JOTIOIHU-
TEJIBHYIO JINTEPATypy 110 U3y4aeMOM TeMeE, JOIOIHUTh KOHCIEKTHI JEKIUNA HENOCTAIOIUM MaTEPUAIIOM,
BBINUCKAMH U3 PEKOMEHAOBAaHHBIX HCTOYHHUKOB, BBIICIUTh HETIOHSITHBIE TEPMHUHBI M HAUTH UX 3HAUCHHUE B
SHIMKIIONIEANIECKUX CIOBAPSIX.

[Ipu peanuzamuu pa3nuyHBIX BUIOB y4eOHOH pabOTHI HCIONIB3YIOTCS pazHOOOpa3HbIE (B T.4.
WHTEPAaKTUBHBIC) METOABI OOyUEHHS, B YACTHOCTH:

- UHTCPAKTHUBHAA JOCKa JIA MOATOTOBKU M NPOBCACHHA JICKIIUMOHHBIX, MMPAKTHYCCKUX U na60pa-
TOPHBIX 3aHATUH.

JI1s1 TOATOTOBKM K 3aHATUAM, TEKYLIEMY KOHTPOJIO U IMPOMEKYTOUHOM aTTECTALMM CTYJEHTBI
MOTYT BOCTIOJIB30BAThCA AIEKTPOHHOH OnbnmmoTekoit BY3a. Takxke oOydaromuecss MOTYT B3ATh Ha JIOM
HEOOXOUMYIO JUTEepaTypy Ha abOHEMEHTE BY30BCKOUM OMOJIMOTEKH HITH BOCIIONB30BATHCS YUTATHLHBIMU
3ajJaMH By3a.



