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I. HEJIA 11 3AJAYU JNCIUIIJIMHBI (MO AYJIA)

Heun: ¢popmMupoBaHre KOMIIETEHITUA, TTO3BOJISIONINX UCIIOIb30BATh CHCTEMbl KOMIIBIOTED-
HOﬁ MaTEeMaTuKu OJId HOCTpOeHI/IH MOIIGHCfl HpI/I peH_IeHI/II/I HpOGKTHbIX n Hay‘{HO-I/ICCHeIIOBa-
TEJILCKUX 3a/1a4.

3axaun:

— W3yuuTh (pyHKIMOHAIbHBIE BO3MOKHOCTH PA3JIMUHBIX UHCTPYMEHTOB KOMIIBIOTEPHOM
MaTEMAaTUKH;

—_— OBHaIIeTb HaBbIKaM# UCIIOJIb30BAHUSA PA3JIMYHBIX CUCTEM KOMHBIOTCpHOI;'I MaT€éMaTuKu, a
TAaKKE€ BO3MOXHOCTAMU BCTPOCHHOI'O B HUX fA3bIKA MPOrpaMMHUPOBAHUA OJII BCECTOPOHHETO
HUCITIOJIb30BAaHUA HUX IPU NOCTPOCHUU MOIIGJIeﬁ oJid pelmieHUus HNPOCKTHBIX W HAYYHO-
HUCCIEA0BATCIIbCKUX 3aJa4.

II. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. YuebHasa muctmrivaa (MoayJib) «CHCTEeMbl KOMITBIOTEPHOW MaTeMaTHUKM» OTHOCUTCS K
yactu, (OpMUPYEMOil yUaCTHUKaMU 00pa3oBaTesbHbIX OTHOIIeHU «biok 1. JJucuuriuiel (Moay-
JI)».

TepMuH «KOMIBIOTEpHAsi MAaTEMAaTHUKa» BKJTIOYAET B ce0s1 COBOKYITHOCTh KaK TEOPETUIECKUX
U METOINYECKUX CPEJACTB, TAK U COBPEMEHHBIX IIPOIPaMMHBIX M alllapaTHBIX CPEJICTB, MO3BOJI-
SIOIMX ITPOM3BOAUTD BCE MATEMAaTUYECKUE BBIYMCIIEHUS C BBICOKOH CTENEHbIO TOUHOCTH U IIPOU3BO-
JOUTEJBHOCTH, & TAKXKE CTPOUTDH CIIOKHBIE IIETIOYKH BBIYMCIUTENBHBIX aJTOPUTMOB C HIMPOKUMHU
BO3MOKHOCTSIMHM BU3YaJU3al[MH MPOLECCOB M JaHHBIX NMPH UX 00paboTKe. 3HaHUs, yMEHUS U
HaBBIKU, (pOpMUpYEMBIE NTPU U3YYEHUU AUCLUUIUIMHBI, SBJISIOTCS YaCThIO LIEJIOr0O pslia TPYAOBBIX
(yHKIIMM, TPO(PECCHOHANBHBIX CTAaHAAPTOB HAa CONPSIKEHUE C KOTOPHIMM HallpaBjieHa OCHOBHAs
npodeccroHaibHast 00pa3oBaTesibHasl mporpamma 1o npoduno «IIpukiagHas uHpopMaTUKa B
au3anHe» HanpasieHus «[IpukianHas nuagopMaTuka.

2.2. 1ng u3y4eHus: JaHHOM y4eOHOH TUCUMIUIMHBI (MOAYJ1s1) HEOOXOAMMBI 3HAHUS, YMEHU S
Y HaBBIKY, (popMUpyeMble MPEeIIIECTBYIOIIUMI JUCLUIUIMHAMU:

— OCHOBBI IPOTrPaMMHUPOBAHHS;

— SI3bIKM pa3METKHU CETEBOI'O KOHTEHTA;

— Maremaruka;

— Teopus BepoATHOCTEN M MaTeEMaTUYECKAs CTaTUCTUKA;
— Nudopmaruka;

— IIporpammupoBanue;

— MupopmMalioHHbIE CUCTEMBI M TEXHOJIOTUH.

2.3. [lepeyensb noceayomux y4eOHbIX TUCIUILIUH, AJ11 KOTOPIX HEOOXOAUMBI 3HAHUS, YMe-
HUS Y HaBBIKH, (POPMHUpYEeMbIe TaHHON yUeOHOU AUCIUITIMHOM:

— IlpukinagHas maTeMaTuka;
— AHaJu3 JaHHBIX;
— Wudorpaduka u Busyanuzaius JaHHbIX.

ITII. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA JUCHUITJINMHBI

[Tpoiiecc ocBOeHUST ITUCHUIUIMHBI HApaBJieH Ha ()OPMUPOBAHKE KOMIETEHIIUN (3JIEMEHTOB
cnenyonux komneteHui) B coorBerctBur ¢ PI'OC BO u OIT BO no naHHOMy HarpaBJIeHUIO
MOJATOTOBKU:

Ilepeyenb MUIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHUsI 0 JUCIUILINHE (MOIYJII0),



COOTHECCHHBIX ¢ HHAUKATOPAMMU J0CTHKCHUA KOMHeTeHIII/Iﬁ

Nuaukaropsl

o Pe3yabrarnl 00yueHust
KOMIIeTeHIUI

Komvmnerennus

I1K-1 IIK-1.1 3HaTh CrienUalIbHbIE Pa3/Iebl
CriocoOHOCTh BOCITPUHUMATH MaTeMaTUKU, ECTECTBEHHOHAYYHbIX 1
MaTeMaTH4ecKue, COLIMAJIbHO-3KOHOMUYECKHX JAUCHUTLIAH
€CTeCTBEHHOHAYYHbIE, HEOOXOAMMBIE IS JIOTUYECKOrO
COILIMAJIbHO-3KOHOMUYECKHE, OCMBICIIEHHS ¥ 00pabOTKU MH(MOPMAIIH B
VHXEHEPHbBIE 3HAHUS, poeCCUOHATIBHON JIeATETbHOCTH

CaMOCTOATENLHO IIPUOOPETATD, TIK-1.2 VYMeTb NpUMeHSITh CUCTEMHBIN MOIXOM 1
pasBUBATh U NPUMEHATD UX 1A MaTeMaTU4YeCKUE METObI B
opmamizanum 1 pemenus 3anad (bopMaTM3aIMK PEIeHNSI IPUKJIATHBIX
pa3paboTKu ¥ MOAV(UKAIH 3aJa4 pa3padOTKU U MOIU(pUKALIIU
IPOrPaMMHOr0 OOecreYeHH sI MPOrPAMMHBIX TPHITOKEHHA

I1IK-1.3 BrnageTs HaBBIKAMU UCITOIB30BAHUS
MaTeMaTU4YeCKUX, ECTECTBEHHOHAYYHBIX,
COLIMAJIbHO-9KOHOMUYECKUX,, THKEHEPHBIX
3HAHWI B pa3paObOTKe KOMIBbIOTEPHBIX
MOJIeJIell ¥ POTOTUIIOB IMPOrPAMMHOTO
oOecrieueHus1 AJisl pellieHrs] MPOSKTHBIX U
HAYYHO-KMCCIIeIOBATEIbCKUX 3a/1a4

[1K-2 IK-2.1 3HaTh TEXHOJIOTHH Pa3pabOTKU
CrniocoGHOCTB pa3pabaThIBaTh, MIPOrPAaMMHOTO OOECTIEUEeHMSI: METOJIbI,
BHEJIPSTDb U aJalTUPOBATh CpeACTBa, MPOLEAYPbl U UHCTPYMEHTBI

HPUKJIAAHOE MTPOTPaMMHOC IK-2.2 VMeTh BHEAPATH U aJalTHPOBATh
obecrieyenne MIPUKJIAJHOE TIPOrPAMMHOE 00eCTieueHIEe

[K-2.3 Bnazners HaBbIKamu pellieHUs 3a1a4
peasm3aunu 1 mogudukauuu I[10:
MJIAHUPOBAHUS U OLIEHKU MPOEKTa 10
paspadotke I10;

aHaJIM3a CUCTEMHBIX U MTPOrPAMMHBIX
TpeOOBaHMIi;

MIPOEKTUPOBAHUS AJITOPUTMOB, CTPYKTYP
JAHHBIX U MIPOrPAMMHBIX CTPYKTYD;
KOJIMPOBAHUSI C UCTIOJIb30BAHUEM
Pa3JIMYHBIX SI3BIKOB IMPOrPAMMUPOBAHUS U
pa3MeTKu;

pedakropunra I10;

TECTUPOBAHUSI U OTJIAJIKU MIPOrPAMMHOIO
KOJIa;

COIPOBOXKICHUSI.

IV. COAEP?KAHME U CTPYKTYPA JUCHUIT/IMHbBI

TpynoeMKOCTh JUCIUIUIMHBI COCTABISAET 2 3a4€THBIX €IUWHUILIbI, 72 Yaca, B TOM 4ucie 8§
YacoOB HA KOHTPOJIb.

(DopMa HpOMC)KYTO‘IHOﬁ aTTeCTauu. 3a4€T C OL[CHKOfI.

4



4.1 Conep:xanue JUCHHUILUINHBI, CTPYKTYPHPOBAHHOE 10 TEMaM, ¢ yKa3aHHeM BU/10B

yueonbIx 3anaTHil 1 CPC, oTBeJeHHOr0 Ha HUX KOJHYECTBA aKaJeMHYeCKHX YacoB

Bujtel yueOHO#M paboTHI, BKIIIOYASI

Dopmbl
CaMOCTOSITENIbHYIO PadoTy TeKyIIero
00yYaIoIUXCs U TPYJOEMKOCTh KOHTPOJIA
(B 4acax) yerre-
o KonrakTHas padora g BAEMOCTH;
/o Pasnen nuciiurInHel/ TEMBI é rperioAaparei % Popma
3 ¢ 00yJaoIMMuUCs 5 npome-
T | KyTOYHOH
Cenn- % };.TTGC-
Hapeie Koncyinb- &
Jlekumm | (mpakt- = Taru
hYecKue) Tamn é (no
O —— S cemMecTpam)
Bgeoenue é cucmemuol KomnvrOmepHoil 4 0 6
mamemamuku. Paboma ¢ npooyxmamu
komnanuu Wolfram Research
1 Cucrembl KOMIIBIOTEPHOU 0 0 2
MaTeMaTUKH: UCTOPUS
BOIMPOCa, OCHOBHbIE
ornpeeseHus,
(pyHKIIMOHAITBHBIE
BO3MOXHOCTH, apXUTEKTypa
2 O0630p MPOAYKTOB KOMITAHUU 2 0 2
Wolfram Research.
Bsenenne B a3plk Wolfram
3 MaremaTrueckue pacueTsl, 2 0 2
BBIYKCJIEHUS, TIOCTPOSHHE
rpaguKOB C UCMOIb30BAHUEM
C UCIIOJIb30BaHUEM
MPOAYKTOB KOMITAHUH
Wolfram Research
Cucmema KOMNbIOMEPHOTL 6 0 6
mamemamuku Maxima
4 00630p (PYHKIMOHATBHBIX 2 0 2
BO3MOKHOCTEH U
BBIUMCIIUTENTbHBIX
WHCTPYMEHTOB CHCTEMbI
Maxima
5 ITocTpoenue rpapukos u 2 0 2
BU3YyaIM3allvsl JAHHBIX B
CKM Maxima
6 YucsieHHple MOIETMPOBAHUE 2 0 2
B Maxima




H3yuenue u npumenenue 6 8 0 16
8bLIUUCAUMENALHBIX 803 MOICHOCELL
a3vika R 6 pewwenuu 6a3oevix 3a0au
Mamemamu4ecKoz0 aHaau3a u
JAUHEIIHOIL a12e0pbl ¢ UCNONb308AHUEM
8bIUUCAUMENALHBIX 803 MOICHOCTELL
a3vika R
7 Beenenue B R (RStudio, 3 2 2 0 2
Google Colab)
8 MeTonpl YNCIIEHHOTO 2 2 0 2
peleHus 3a1a4
MaTeMaTU4ecKoro aHaau3a u
JIMHENHOM anreOpbl
9 [Tocrpoenue rpadukos u 3 2 2 0 2
BU3YyaIU3alMsl JAHHBIX
10 | IIpoekTt: uncieHHoe 3 0 2 0 10
MOJIEIMPOBAHUE C
UCIIOIb30BAHUEM
WHCTPYMEHTOB.
PacCMOTpPEHHBIX B Kypce
CUCTEM KOMIIBIOTEPHOM
MaTeMaTUKH
Hroro 3a 3 cemectp 18 18 0 28 | 3a0 (8)
Hroro yacos 18 18 0 28

4.2 Tlnan BHeayINTOPHOI CAMOCTOSATEJHLHOH Pad0ThI 00yUJaIOIHXCS MO0

JUCIUILINHE
VYuebno-
CamocTosTespHas padoTa 00yJaloIUXCs MeTOIH-
qecKoe
Ore- 5
obecrie-
Ce- Hassanue 3ar- | youno
. Cpokwu | parsl _| denue
MECTp | pa3zena, TEMBbl BHJI CAMOCTOSITE/IBHOM p p e cpel caMo.-
BBHIIIOJI- | BPE- | crBO
padoThI CTOS-
HEHHUs1 | MeHU
(uac.) TEeJIbHOU
padoTHI
3 CucreMsnl st oBJIaieHNs 3HAHUSIMHU: YTCHUE 2 2 KH’ I'm|™0C
o yeOHOM JIUTEPATYPHl, UYTEHHE
KOMITBIOTEPHOU Y patyp HeIeIu "Forlabas",
JIOTIOJTHUTENIBHOU JIUTEPATYPBI,
MaT€MAaTUKH: KOHCIIEKTUPOBAHHUE TEKCTA, [1]
I/ICTOpI/I q Bonpoca’ MPOXOKACHUE TEMATUYECKOI'O OHJIAWH-
Kypca
OCHOBHEIE
OIpELENCHNUH,
(pyHKLIMOHAIBHBIE
BO3MOXKHOCTH,
ApXUTEKTYypa




0630p MPOIYKTOB st oBJIaieHNs 3HAHUSIMU: 2 P3 20C
HCIIOJIb30BAHKE ayIHO- ¥ BUIIEO- " "
KOMITaHUH . ) Heaenu Forlabas",
3aMuceil, KOMIBIOTEPHON TEXHUKH U
Wolfram HHTEpHEeTa, IPOXOXKICHUE OJI:[1,2];
Research. TEMaTHYECKOTrO OHNIAIH-Kypca 1 [1,2]
Beejienue B A3bIK s popMupoBaHust yMEHMIT:
Wolfram penieHue 3a1a4
Maremaruyeckue | /414 oBaajeHns 3HAHMAMH: yTeHME | D P3 20C
4eOHOI JIMTEPATY PbI, IIPOXOXKICHHUE
pacuersl, Y PATYPEL, TP Henenu "Forlabas",
TEMATUYECKOro OHJIAH-Kypca
BBIYMCIICHNS, OJI :[1,2];
HOCTpOEHHE s popMupoBaHust yMeHHIT: I [1,2]
peleHue 3a1aq
rpauKoB C
HUCIIOJIb30BAHUEM C
UCITIOJIb30OBAHUEM
MPOYKTOB
KOMITaHUN
Wolfram
Research
O630p st oBJIaieHNs 3HAHUSIMHU: YTEHUE 2 TCCT, 0C
y4eOHOI JIUTEPATyPbl, YTEHHE " "
(pyHKLIMOHAIIBHBIX OMONHHTE THOM AMTEpaTY DB, HeJen P3 Forlabas",
BO3MOXHOCTEU U MIPOXOXKICHNUE TEMATUUECKOTO OHJIANH- OJI :[1,2];
BBIYUCIIUTEJILHBIX | KYPCa T [1,3]
HHCprMeHTO]% s hopmMupoBaHust yMeHHil:
cucrtemMbl Maxima | pemenme 3azau
HOCTpoeHI/Ie st oBJIaieHNsI 3BHAHUSIMU: YTCHUE 2 TCCT, 20C
4eOHOM JIMTEPATYPBI, YTEHUE
rpauKoB u Y patyp HENeIun P3 "Forlabas",
JOTIOJTHUTEJIBHOM JIATEPATYPBI,
BU3YyAJIN3allUAd MPOXOXKICHNE TEMATUIECKOTO OHJIAITH- OJ1 :[1,2];
madHeix B CKM Kypca HJI[1,3]
Maxima "
st hopMupoBaHust yMeHUM:
peleHre 3aaa4y
YucieHHble st oBJIaieHNs 3HAHUSIMU: YTEHUE 2 TCCT, 0C
4eOHOI JIMTEPATYPBI, YTEHUE
MOJICJIMPOBAHUE B Y patyp Henenu P3 "Forlabas",
) JOTIOTHATEIILHOM JIATEPATYPBbI,
Maxima MPOXOXKJEHNE TEMATUIECKOTO OHJIAITH- OJ1 3[1’2];
Kypea AT [1,3]
s popMupoBaHust yMeHHIT:
peleHue 3a1aq
BBe)IeHI/Ie BR st oBJIaieHNsI 3BHAHUSIMHU: YTCHUE 2 P3 0C
. yeOHOM JIUTEPATYPHI, YTEHHE
(RStudio, Google Y patyp HeIeIu "Forlabas",
JOTIONHUTEIBHOM JIUTEPATYPhl,
Colab) [POXOXK/EHUE TEMATHYECKOTO OHJIAIH- OJI:[1,2];
Kypea ML [1.,4]

st popMupoBaHusi yMeHHii:
peleHue 3a1a4




3 MCTOILBI Ans oBaaieHUs 3HAHUAME: UTEHUE | D 2 P3 0C
yeOHOM JIUTEPATYPHI, UTEHHE
YUCJIIEHHOTO Y patyp Henenu "Forlabas",
JOMNOJIHUTEJIbHOU JIMTEPATYPHI,
peuIeHus 3a1a4 MPOXOXKJEHNE TEMATUIECKOTO OHJIAITH- OJ1 1[1,2];
MaTeMaTHJecKoro | Kypea HJI[1,4]
aHaJIn3a n .
ast ropMupoBanust yMeHUm:
JIMHENHOU pelieHue 3aaa4
areOphl
3 HOCTpOCHI/Ie Jns oBaaieHAs 3HAHUAME: YTEHUE | D 2 P3 0C
yeOHOM JIMTEPATYPHI, YTEHHE
rpauKoB U Y peivp HeJlesn "Forlabas",
AOMNOJIHAUTEJIbHOU JIMTEPATYPHI,
BU3yaJIn3alud MPOXOXK/IEHNUE TEMATUYECKOTO OHJIAIH- OJI:[1,4];
JIAaHHBIX Kypca HJI[1,2]
ast ropMupoBanust yMeHum:
pelieHue 3a5a4
3 [MpoexT: Anst 3akpenienns n 2 10 P3 20C
cHcTeMaTH3auH 3HAHMIA: " "
YKCJIEHHOE HeJesn Forlabas",
MOArOTOBKA JIOKJIaJa
MOJIEJTMPOBAHUE C OJI :[1,2];
HUCIIOIL30BAHUEM s popMupoBaHust yMeHHIT: 1
MOATOTOBKA MPOEKTA UJIM TBOPYECKOHU
MHCTPYMEHTOB. , P P [1,2,3,4]
padoThl
PacCMOTPECHHBIX B
Kypce CUCTEM
KOMITBIOTEPHOM
MaT€EMaTUuKN
OO0mmast Tpy/10€MKOCTb CaMOCTOATEJIbHON PadoTHI 10 28
JucHUILIAHE (Jac)
N3 HUX 00bEM CAMOCTOSTENLHOH PA0OTHI C 0
HCIMOJb30BAHUEM IJIEKTPOHHOI'O OﬁyquI/IH n
JMCTAHIMOHHBIX 00pPa30BaTeJIbHBLIX TEXHOJIOTHI (Yac)
BroakeT BpeMeHH CaMOCTOATEIbHOW PadoThl, 28

npeayCMOTPEeHHbIN y4eOHbIM IUIAHOM LIS JTAHHOM
JUCIUILIAHEI (Jac)

4.3 Conep:xanue yaed0HOro Mmarepmuasa

TpynoemMKoCTb 2
JVCHUTLIMHEI (3.€.)

HaumeHoBaHne OCHOBHBIX

BBeaeHne B cucteMbl KOMHbIOTCpHOfI MaTEMAaTUKU.

paszzesnoB (MoIyJieit) Pabota ¢ mpogykramu kommanvu Wolfram Research

Cucrema KOMIBIOTEPHOM MateMaTMKX Maxima

W3yuyeHue 1 npruMeHEeHNUe BIYUCIUTETbHBIX
BO3MOKHOCTEH s13blKa R B perieHnn 6a30BbIX 33724
MaTeMaTU4IeCcKOro aHaJIM3a 1 JIMHEHHOM anreOphl ¢
UCIIOJIb30BAHMEM BBIUMCIIUTEIbHBIX BOBMOKHOCTEN S3bIKA

R
®dopmbl TEKyIIIETO KoHcrekT iek1uid, riaoccapuii o peaMeTy, pereHui
KOHTPOJISI 3aJa4, TecT
dopma npoMeKyTOUHOM 3auer ¢ OLIeHKON

aTTeCTauun




4.3.1. IlepeueHb ceMHHAPCKUX, IPAKTHYECKUX 3aHSTHII 1 J1a00pPaTOPHBIX padoT

Ne pazpena u Haumenosanue
Ne TEMBI CEMHUHAPOB, Tpynoemkocts | OueHounsle |  Popmupyemsie
/1 | AMCUUTTAHBI MPAKTUYECKUX U (vac.) CpencTBa KOMIIETEHIIAU
(MomyJs1) 7abOpaTOPHBIX padOT

3 (2 OcHoBbl 3(p(pexTuBHON | 2 IIp IMK-1.1, I[IK-1.2,
padoTHI C I1K-1.3, TIK-2.1,
TEXHOJIOTUSIMU I1K-2.2, TIK-2.3
Wolfram

4 |3 Marematudeckue 2 ITp IIK-1.1, ITIK-1.2,
pacyeThl ¥ BBIYUCIICHUSA I1K-1.3, T1IK-2.1,
C UCTIOJIb30BAaHNEM I1K-2.2, I1K-2.3
WHCTPYMEHTOB
Wolfram Laboratory

6 |4 Perrenne 3agau 2 ITp IIK-1.1, I1IK-1.2,
JIMHENHON anreOpbl U I1K-1.3, I1IK-2.1,
MaTreMaTHU4eCKOro I1K-2.2, TIK-2.3
a"Haym3a B CKM
Maxima

7 |5 [Toctpoenue rpapukoB |2 IIp IK-1.1, TIK-1.2,
Y BU3yaJIU3alus IIK-1.3, I1IK-2.1,
manaeix B CKM [1K-2.2, TIK-2.3
Maxima

8 |6 YucnenHsle 2 ITp IK-1.1, IK-1.2,
MOJIEJTMPOBAHKE B IK-1.3, TIK-2.1,
Maxima [MK-2.2, [IK-2.3

10 |7 Beepenne B R 2 IIp IIK-1.1, ITIK-1.2,
(RStudio, Google I1K-1.3, TIK-2.1,
Colab) IK-2.2, TIK-2.3

11 |8 MeTtonapl YMCIEHHOTO 2 IIp IIK-1.1, ITIK-1.2,
peleHus 3a1a4 I1K-1.3, TIK-2.1,
MaTeMaTU4YECKOr0o I1K-2.2, I1K-2.3
aHaJIN3a ¥ JIMHEHHON
ayreopbl

12 |9 [Tocrpoenue rpacpukoB |2 IIp IMK-1.1, TIK-1.2,
Y BU3yaJIM3alus IMK-1.3, [IK-2.1,
JTAHHBIX IK-2.2, TIK-2.3

13 |10 3ammra rnpoexTa 2 Kond I1K-1.1, TIK-1.2,

I1K-1.3, TIK-2.1,
I1K-2.2, TIK-2.3

4.3.2. IlepeueHn TeM (BONPOCOB), BLIHOCHMBIX Ha CAMOCTOSITEJIbHOE H3y4YeHHe

CaMOCTOSITeJIbHOIl Pa0OTHI CTY1€HTOB

Ne
n/

Tema

3amanue

Dopmupyemas

WK
KOMIIETECHIIUSA




2 | Cucremnl CocTaBuUTB ITI0CCAPU OCHOBHBIX TEPMUHOB CUCTEM KOMITBIOTEPHON MaTeMaTHKU. IK-1,IK-2 | TIK-1.1,
KOMITBIOTEPHOM CoCTaBUTb JIOTMYECKYIO CXeMY MaTepHaloB Kypca IK-1.2,
MaTreMaTHKU: TIK-2.1,
HCTOPHSI BOIIPOCa, [K-2.2
OCHOBHbIE
ompesieIeHus,

(pyHKIIMOHATIbHBIE
BO3MOKHOCTH,
apXUTEeKTypa

3 | O630p npoaykToB | COCTaBUTh BHIYUCIUTEIBHOE 3CCE HA CBOOONHYIO TeMY, HCTIONb3ys Bo3MoxHOCTH 1 | TTK-1 IK-1.2,
KOMITaHWN HMHCTPYMeHTHI poaykToB Wolfram Research IK-1.3
Wolfram
Research.

BBeneHue B s3bIK
Wolfram

4 | Maremarnueckue | PaccMoTpeTs BOITPOCH BU3yalIn3anyyl JaHHBIX, IpeIOkKeHHbIe B oHaiH Kypce mo | [TK-1, [TIK-2 | TIK-1.1,
pacyertsl, 0CBOEHHUIO s3bIKa Wolfram TIK-1.2,
BBIUKCIICHUS, (https://www.wolfram.com/language/elementary-introduction/2nd-ed/?source=nav) IK-1.3,
TOCTPOEHUE IK-2.2,
rpaukoB ¢ [K-2.3
HCIIOJIb30BAHUEM
[

HCIIOJIb30BAHUEM
MPOLYKTOB
KOMITAHUU
Wolfram
Research

6 | O630p Pazo6parb camocrositensHo Temy "Peiienne oObikHOBeHHBIX quddepenumanpupix | [IK-1, [IK-2 | TIK-1.3,
(byHKLIMOHAIBHBIX | ypaBHeHUH B Maxima" IK-2.3
BO3MOKHOCTEH 1
BBIYMCIIUTENBHBIX
VHCTPYMEHTOB
cucrembl Maxima

7 | Ilocrpoenue Pazobparb camocTosTeIbHO TeMy "AHUMAaLs TpaduKoB (PyHKIHI" IK-1, IK-2 | TIK-1.3,
rpaukoB u IK-2.3
BU3YaJIM3aLUs
nanabeix B CKM
Maxima

8 | UncieHHbie Harncatp BerancnuTensHoe scce "MopenmupoBaHie TMHAMUYECKHX CUCTEM " TIK-1, [IK-2 | TIK-1.2,
MOJIEJIMPOBaHUE B T1K-1.3,
Maxima IK-2.3

10 | Beenenue B R CocraBuTh HHCTPYKLMIO 10 padote ¢ s3bkoM R B Google Colab [IK-2 [IK-2.1
(RStudio, Google
Colab)

11 | Metoapt O0600muUTh 3aaaHKe 1.8 1151 CIlyyast UCTIONIb30BaHUs B 3aaue si3blka R T1K-1, IIK-2 TIK-1.2,
YHCJICHHOTO TIK-1.3,
pemenus 3aga4y IK-2.3
MaTeMaTH4ecKoro
aHaJM3a u
JIMHEHHON
anreOpsl

12 | octpoenne Tocrpoiite pyHKIWMIO, rpaIKoM KOTOPOW OblTa Obl TOBEPXHOCTD, MOXOXkKas HA [IK-1, I1K-2 | TIK-1.3,
rpauKoB 1 XOJIMUCTYIO MECTHOCTb. [IK-2.3
BU3YAJIU3ALMA IMocrpoiite et MEGuyca
JIAHHBIX INocrpoiite MOBEpXHOCTH IIapa

13 | IIpoexr: Peanuzarus mpoekra "MopenmupoBanre TUHaMHYecKuX cucteM” ¢ ucrionb3oBanuem | [1K-1, [TK-2 | TIK-1.1,
YUCIIEHHOE BCEX MPOMJIEHHBIX B XOZI€ U3YUEHUs Kypca HHCTPYMEHTOB IK-1.2,
MOJEJMPOBAHUE C TIK-1.3,
HCITOJIb30BaHUEM TIK-2.1,
HMHCTPYMEHTOB. [K-2.2,
PaccMOTPEHHBIX B [K-2.3

Kypce CUCTeM
KOMITBIOTEPHOM
MaTeMaTHKH
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4.4. MeTouecKne YKa3aHUA M0 OPraHu3alui caMoOCTOATEIbHOIH padoTh
CTY/ICHTOB

CamocrosTenbHas padoTa CTyIeHTOB BeeX (popM 1 BUIOB OOYUYEHUs SIBJISIETCS] OMHUM U3 0051-
3aTeNIbHBIX BHUJIOB 00pPa30BaTEIIbHOM JEesITeIbHOCTH, 0OeCIIeunBaloIIel peain3aiuio TpeOOBaHUI
denepanbHBIX TOCYIAPCTBEHHBIX CTAHAAPTOB BBICIIETo MpodeccnoHanbHoro oopasoanust. Cormnac-
HO TpeOOBaHUSM HOPMATUBHBIX JOKYMEHTOB CAaMOCTOsITeIbHAs paboTa CTYJEHTOB SIBJISETCS 00sI3a-
TEJIbHBIM KOMITOHEHTOM 00pa30BaTeIbHOIO MPOoIiecca, TaK Kak OHa 00ecreYnBaeT 3aKperieHHe moJ-
ydaeMbIX Ha JICKIIMOHHBIX 3aHATUAX 3HAHUU MyTeM NMPUOOPETeHHS] HABBIKOB OCMBICTICHHS W
pacumpeHus X coaepKaHusl, HABBIKOB PEIlleHUsI aKTyaJ bHBIX TTpodsieM (hOpMUPOBAHUS OOIIEK-
YABTYPHBIX U MPOGeCCHOHAIBHBIX KOMITETCHIIUN, HAYYHO-UCCIIEIOBATEIbCKON JIESITeIbHOCTH,
MO/ITOTOBKY K CEMUHapaM, JJadopaTopHbIM padoTaMm, cavye 3a4eTOB M 9K3aMeHOB. CaMOCTOsATENTh-
Has paboTa CTYAEHTOB MPEACTaBIsIeT COOOM COBOKYITHOCTh ayTUTOPHBIX U BHEAYJUTOPHBIX 3aHSATHIA
u pabot. CamocTosiTesbHAsA padoTa B paMKax 00pa30oBaTeIbHOrO MpoIiecca B By3e peliaeT cie-
AyIOIIUe 3a1a4H:

— 3aKpervieHue W pacliupeHue 3HAHUW, YMEHHH, MOJyYeHHBIX CTYJIeHTaMH BO BpeMms
ayJINTOPHBIX W BHEAYAMTOPHBIX 3aHATHH, MpeBpallleHhe UX B CTEPEOTUIIBI YMCTBEHHOW W
(puznyeckon aesITeIbHOCTH;

— HpI/IO6peTeHI/Ie JOITOJTHUTEJIBHBIX 3HAHUI ¥ HABBIKOB 10 JUCHUITIITMHaM yqe6H0r0 IJ1aHa,;

— (l)OpMI/IPOBaHI/IC U pa3BUTHUC 3HAaHUHN W HAaBBIKOB, CBA3aHHBIX C HAY4YHO-
HCCHCHOB&TCHLCKOﬁ A€ATCIBbHOCTDBIO;

— pa3BUTHE OPUEHTAIIMU M YCTAaHOBKM HAa KaYeCTBEHHOE OCBOCHHME 00pa30BaTEIbHOM
IIPOrpaMMBbl;
— pa3BUTHE HABBIKOB CAMOOPraHU3alNH;

— (bOpMI/IPOBaHI/IC CaMOCTOATCJIBbHOCTU MBIIIJICHUA, CIIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBCPHICHCTBOBAHWIO U CaMOPCAJIN3allvuu;

— BBIpaObOTKa HaBHIKOB 3(h(EeKTUBHON caMOCTOATENbHOW NpodeCcCHuOHaTbHON
TEOPETUYECKOM, MPAKTUUECKON U Yy4eOHO-UCCIIEI0BATENbCKON esITeTbHOCTH.

IMoaroroBka k Jekmuu. KauecTBo OCBOEHUs cOlepKaHUS KOHKPETHOW JUCITUTITMHBI
MPSIMO 3aBHCUT OT TOTO, HACKOJIBKO CTYJICHT caM, Oe3 BHEIIHEero MpUHYXAeHU (pOpMUpyeT y cedst
yCTaHOBKy Ha HOHy‘ICHI/IC Ha JICKIIUAX HOBBIX 3HaHHﬁ, JOITOJTHAIOIINX y)Ke UMCEIOIIIHUECA 10 I[aHHOfI
IUCIWILIVHE. BpeMst Ha MOATOTOBKY CTYJEHTOB K JIBYXUaCOBOW JICKIIMH [0 HOPMATUBaM COCTaBJI-
get He meHee 0,2 yaca.

IloaroroBka Kk mpakTn4eckomy 3aHATHIO. [loAroToBKa K MPaKTUUYECKOMY 3aHSATHIO
BKJIIOYAET CJIEAYIOIIME SJIEMEHTBl CAMOCTOSITEIbHON JEATEbHOCTU: YETKOE MPEICTABJIEHNUE LIEIU U
3a/1a4 ero MpoBe/ICHUsI; Bbl/Ie/IeHUEe HABBIKOB YMCTBEHHOM, aHAJIMTUYECKOW, HAYYHOH AesITeIbHOC-
TH, KOTOPbIE CTAaHYT Pe3yJbTaTOM IpeJCTOosIei paboThl. BeIpaOoTKa HABBIKOB OCYILECTBIISETCS C
TIOMOIIIBIO TIOJTyYeHUsI HOBOW MH(MOpMAaIy 00 N3y4aeMbIX MpoLeccax M ¢ IIOMOIIBI0 3HAHKS O TOM,
B KaKOW CTENEHU B JJaHHOE BPEMs CTY/IEHT BJIAJEET METOIAMU UCCJIEJ0OBATENILCKON JEATEIbHOCTH,
KOTOPBIMHU OH CTaHET IO0JIb30BAThCS HA MPAKTUYECKOM 3aHATUU. [IoAroToBKa K MPaKTUYECKOMY
3aHATHIO Hepeako TpebyeT noadopa Matepuaa, JaHHBIX U CIIELIMAIbHBIX UCTOYHUKOB, C KOTOPBIMHU
npencTouT ydeOHass padora. CTyneHTHl TOJUKHBI JOMa MOArOTOBUTH K 3aHATUIO 3—4 mpumepa
(bopMyIMpPOBKY TEMBI UCCIIEA0BAaHM S, IPEICTABIEHHOIO B MOHOTpa(pusIX, HaAyYHbIX CTaThsX, OTUET-
ax. 3aTeM OHU CaMOCTOSTEIbHO OCYIIECTBISIOT MOUCK COOTBETCTBYIOLIMX UCTOYHUKOB, OIpees-
SII0T aKTYaJIbHOCTh KOHKPETHOIO UCCIE0BaHNU s IIPOLECCOB U SIBJIEHUH, BBIIEJSIOT OCHOBHBIE CIIOCO-
OBl JOKa3aTeJIbCTBA aBTOPAMU HAYYHBIX padOT IIEHHOCTH TOTO, YeM OHH 3aHuMaloTcs. B xome
CamMoro NpakTUYECKOIo 3aHATUS CTYJEHTHl CHauyaja MpPeICTABJSIOT HAlJCHHbIE UMU BapUaHThI
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(hopMyIMPOBKY aKTyaIbHOCTH MICCIIEIOBAHUS, OOCYRK/IAI0T UX ¥ OOOCHOBBIBAIOT CBOE MHEHHUE O HaW-
JyuiieM BapuaHTe. BpeMsi Ha MOArOTOBKY K MPAKTUYECKOMY 3aHSTHIO TI0O HOPMAaTUBAM COCTaBJISIET
He meHee 0,2 yaca.

IoaroroBka Kk KOHTPOJIbHOI padoTe. KoHTponbHas pabota HazHaYaeTcs Mocie u3yde-
HUSI OTPE/IeIEHHOTO pasfena (pa3aesioB) TUCIUILIMHBL U MPECTAaBIsSET COOON COBOKYITHOCTh Pa3B-
epHYTBIX MMCbMEHHBIX OTBETOB CTY/IEHTOB Ha BOIPOCHI, KOTOPbIE OHU 3apaHee MoTydaloT OT Iperno-
nasarenisi. CaMocCToOsITeNIbHASI TIONATOTOBKA K KOHTPOJILHON padoTe BKJIIOYAET B ceOsi: — U3yUueHHe
KOHCIIEKTOB JIEKLIMI, PACKPBIBAIOLIMX MaTepuall, 3HaHKe KOTOPOro MPOBEPsIETCs1 KOHTPOJIBbHOM paod-
OTOH; MOBTOpPEHHE yueOHOro MaTepuaia, MoTy4YeHHOTO IPH MOATOTOBKE K CEMUHAPCKUM, MPaKTHY-
€CKHMM 3aHATUSM U BO BPEMsI UX IPOBE/IEHN]; U3yUEHUE JIONIOTHUTEIbHOM JIMTEPaTyphl, B KOTOPOi
KOHKPETU3UPYETCs COlepKaHUe ITPOBEPSIEMbIX 3HAHUI; COCTaBJIEHHE B MBICJIEHHOW (pOpME OTBETOB
Ha MOCTaBJICHHbIE B KOHTPOJIbHOM paboTe BOIMPOCHI; (POPMUPOBAHHUE IICUXOJIOTMYECKON YCTAHOBKU
Ha YCTIeIITHOE BBHITIOJTHEHHE BCeX 3a/1aHui. BpeMsi Ha MOAroTOBKY K KOHTPOJIBHOHM padoTe 1Mo HopMart-
MBaM COCTaBJIsIeT 2 yaca.

IToaroroBka k 3k3ameny. CamMoCTOSATE/IbHAS MOArOTOBKA K 9K3aMEHY CXOXa C MOArOTOB-
KOM K 3a4eTy, 0coOeHHO ecii oH auddepenimpoBanHbii. Ho 00bem yueOHOro martepuasna, KOTop-
Blii HY’KHO BOCCTAaHOBUTb B MaMSTU K dK3aMEHY, BHOBb OCMBICJIUTb U MOHATH, 3HAYUTEIBHO
Ooubilie, MOITOMY TpebyeTcst Oobllle BpeMEHH M YMCTBEHHBIX ycuinid. Baxkno copmupoBath
LIEJIOCTHOE IIPEACTABICHNE O COAEPAKAHUM OTBETA HA KaX bl BOIIPOC, YTO MPEAIOJIAraeT 3HaHue
Pa3HbIX HayUYHbIX TPAKTOBOK CYIIHOCTH TOI'O WJIM MHOTO SIBJIEHMS, MpOLIECCca, YMEHUE PACKPHIBATh
(akTopsl, onpenensiomye uX NPOTUBOPEYUBOCTDb, 3HAHUE UMEH YUEHBIX, U3Y4aBIINX 00Cyxkaae-
My1o ipobiemy. HeoOxoqumo Takske npruBecTr MHPOPMALIMIO O MaTeprajax SMIMPHUECKUX HCCIe-
JOBaHMM, YTO YKa3bIBa€T HAa BCECTOPOHHIOKO MOArOTOBKY CTYJEHTA K 9K3aMeHy. Bpems Ha moaroTos-
Ky K 9K3aMeHy 10 HOpMaTHBaM COCTaBJIsieT 36 4acoB [yis1 OaKaJlaBpOB.

@®opmMbI BHEAYAUTOPHOH CAMOCTOATEJILHO PAad0ThI

CocraBaenne raoccapus llenp camocTosiTeabHON pabOTHI: MOBBICUTH yPOBEHb
MH(pOPMAIIMOHHBIN KYJIbTYPBI; IPHOOPECTH HOBbBIE 3HAHUS; OTpadOTaTh HEOOXOJMMBIE HABBIKU B
NpeAMEeTHOI obnactu yuyeOHoro Kypca. [moccapuil — cioBaph crielldaiu3upOBaHHBIX TEPMHHOB U
ux onpenesneHuii. Ctaths rinoccapus — ornpezaenenue tepmuHa. ConepkaHue 3agaHus: cOop U cuc-
TeMaTH3alysl MOHSITUI WM TEPMUHOB, OObEeAMHEHHBIX 00IIel CrielpuIecKoil TeMaTUKOM, 10 OH-
OMY JIHOO HECKOJIbKMM MCTOYHHMKaM. BrimonHeHue 3a1anus: 1) BHUMaTeabHO MPOYUTaTh padoTy; 2)
OIpeAeIuTh Hanbosee YacTo BCTpevaloluecs TEpPMUHBL; 3) COCTABUTh CIIMCOK TEPMUHOB, 00bEIU-
HEHHBIX OOIIIEl TeMaTuKou; 4) pacroyioKUTh TEPMUHBI B aJI(haBUTHOM TOPSIZIKE; 5) COCTaBUThH CTa-
ThU IJIOCCAPHSL: — JaTh TOUHYIO (POPMYJIMPOBKY TEPMUHA B UMEHUTEIHHOM Ma/ieke; — 0ObEMHO
PaCKpBITh CMBICI JAHHOTO TepMuHa [I1aHnpyeMble pe3ysibTaThl CAMOCTOSITENIBHON PabOTHI: CIIOCOOH-
OCTb CTYAEHTOB pellaTh CTaHJApPTHBIE 3a1ayu MPO(ECCUOHAIBHON JEATEIbBHOCTH Ha OCHOBE
MH(POPMAIMOHHOM 1 6UOIHOrpaduecKol KyIbTyphl ¢ IPUMEHEHNEM MH(POPMAIIMIOHHO-KOMMYHHK-
AIIMOHHBIX TEXHOJIOTUH U C yY4ETOM OCHOBHBIX TpeOOBaHMI MH(POPMAIIMOHHON Oe301acHOCTH.

Pa3zpadoTka npoekTa (MHIUBUAYAJIBLHOTO, rpynmoBoro) Lleiap caMocTosTeIbHOM PadoTHI:
pa3BUTHE CIIOCOOHOCTH MPOTHO3UPOBATh, TPOSKTUPOBATh, MOACIUPOBATh. [IpOEKT — «orpaHnyeH-
HOE BO BpEMEHHU IIeJICHAITPaBJICHHOEe M3MEHEHHUE OTIEIbHOM CUCTEMBI C YCTAaHOBJIEHHBIMM TPeOOBa-
HUSIMU K Ka4eCTBY pe3y/IbTaToOB, BO3MOKHBIMU paMKaMH PAacXojia CPEICTB U PECYPCOB U crielupuy-
€CKOM opraHm3aiuei». BulmmosHeHue 3ajanus: 1) AMarHocThka cuTyanuu (mpoOieMaru3arius,
LesernoylaraHue, KOHKpeTu3alus e, (popMaTUpOBaHUE MPOEKTa); 2) MPOEKTUpPOBaHUEe (YTOUHE-
HUE 1eNv, (PYHKINHI, 3a/1a9 U IUIaHa paOoThI; TeOpeTHIeCKOe MOJCTMPOBAHIE METOJIOB M CPEJICTB
pelleHus 3a1a4; qeTanbHasi MpopadOTKa ITAMOB PellieHrs] KOHKPETHBIX 33/1a4; MOIIaroBOe BBIMOTHE-
HUe 3aIlJJaHUPOBAHHBIX MPOCKTHBIX JEWCTBHI; CHCTeMAaTH3alMs U 0O0O0OIeHNEe TOJTYYSHHBIX
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pEe3yJIbTaToOB, KOHCTPYMPOBAHUE IIPEAIIONATaeéMOro pe3yJibTara, MOIIAaroBOe BbIOJHEHHE ITPOEKTH-
BIX JeUCTBUM); 3) pedpiekcus (BbISICHEHUE COOTBETCTBHUS MOJIyYEHHOIO Pe3YJsIbTaTa 3aMbICILy; OIpe-
JeJieHUe KadyecTBa IOJIyYeHHOIo NMPOJYyKTa; MEePCHEKTUBbl €ro pa3sBUTUS U MCIIOIb30BaHUA).
[Ipeanonaraemele pe3y/IbTaThl CAMOCTOSITENBHOM PadOThl: TOTOBHOCTh CTY/IEHTOB MCIIOJIb30BATh 3HA-
HIE COBPEMEHHBIX MPOOIeM HayKy ¥ 0Opa30BaHMs IIPH PEIIEHUH 00Pa30BaTEIbHBIX U IPO(ECCHOH-
QJIBHBIX 3a/1a4; TOTOBHOCTb MCIO/IB30BaTh MHAUBUAYaJIbHbIE KPEATUBHbIE CIOCOOHOCTU [J1s OpPUTH-
HAJIBHOTO PEIICHHs NCCIIeOBATeNbCKUX 3a/1a4; — CIHOCOOHOCTH MTPOTHO3MPOBATh, TPOEKTUPOBATS,
MOZEIMPOBATh.

Nudopmanmonnblii nouck Llens camocTosiTebHOM padOTH: pa3BUTHE CIIOCOOHOCTH K
MPOEKTUPOBAHUIO U TMPeoOpa3OBaHUI0 yUEOHBIX NEWCTBUI HAa OCHOBE PA3IMYHBIX BUJIOB
MH(POPMAIIMOHHOTO NoucKa. H(pOpMaIMOHHBIN MOUCK — MOUCK HECTPYKTYPUPOBAHHOW JIOKYMEHT-
anbHOU MH(popmaru. CIMCOK COBPEMEHHBIX 3a/1a4 MH(POPMAIITMOHHOTO MOUCKA: PEIIEHHE BOIIPO-
COB MOJEJIMPOBaHUS; KilacCu(pUKalUs JOKYMEHTOB; (pUiIbTpalus, Kjiaccudukanus JOKYMEHTOB;
MIPOEKTUPOBAHKE APXUTEKTYP MOUCKOBBIX CHCTEM U IMOJIb30BATENILCKUX UHTEP(EICOB; N3BIeUeHNE
uH(pOopMaIyy (aHHOTUPOBaHUE U pedepupoBaHUE JOKYMEHTOB); BHIOOP MH(OPMAITIOHHO-TIOMCKOB-
Oro sI3bIKa 3arpoca B MOMCKOBBIX cucteMax. Conep:kaHue 3aJaHus 10 BUAAM MOUCKA: TIOUCK OuoII-
norpapuvecKuil — MOMCK HEOOXOIMMBIX CBE/IEHUI 00 MCTOYHUKE W YCTAaHOBJICHHE €ro HAIMYHUS B
cucTeMe APYrux UCTOUYHMKOB. Bepercs mytem pasbickaHusi Oubnuorpaduieckoil nuHdopmau u
oudnmorpadpudeckrx nocoouii (MH(MOPMAITMOHHBIX M3JAHMIA); MMOUCK CAMHUX WHMOPMAIIMOHHBIX
MCTOYHUKOB (JOKYMEHTOB U W3JAHUI), B KOTOPBIX €CTh WU MOXET COJIepkKaThbCs HYKHas
uHpopmalusi; — NMouck (hpaKTUYECKUX CBEICHUM, COIEPKAIIUXCS B JIMTEpaType, KHUTe (Harpumep,
00 ucTOpHUYecKUX (paKTax W COOBITHAX, O OMOrpaUIeCcKUX JTAaHHBIX M3 JKU3HU W JIESITEIBHOCTU
nMcaresisi, y4eHoro U T. I1.). BbIlonHeHue 3a1aHus:

1) onpenenenre o6nacTy 3HAHUN;

2) BBIOOD THIMA ¥ UICTOYHUKOB JJAHHBIX;

3) cOop MaTeprasoB, HEOOXOAUMBIX JJIs1 HATIOMTHEHHS MH(POPMAIIMOHHOW MOJIEIH;
4) or6op HamboJIee MoIe3HOol MH(hOPMAITAH;

5) BBIOOp MeToaa 00padboTKK MH(pOpMaIMK (KIaccupuKaus, KJacTepu3alusi, perpecCUOHH-
BIM QHAJIM3 U T.[1.);

6) BBIOOp aJropuTMAa TMOKMCKA 3aKOHOMEPHOCTEH;

7) MOUCK 3aKOHOMEPHOCTEH, (popMabHBIX MPaBUJI U CTPYKTYPHBIX CBs3€ll B COOpaHHOMN
nHGOpMaIINH;
8) TBOpueCKas MHTEPIIPETALUs TOJTYyYEHHBIX PE3YJIbTaTOB.

[Tnanupyemble pe3yabTaThl CAMOCTOATENLHON padOThl: — CIIOCOOHOCTb CTYAEHTOB pellaTh
CTaH/IapTHBIE 3a7a4l MPOheCCHOHAIBHON NEATEIbHOCTH Ha OCHOBE MH(OPMAIIMOHHON 1 OMOI-
norpapuuecKkoil KyJbTypbl C IPUMEHEHHEM MH(OPMaIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUM 1
C YUETOM OCHOBHBIX TpeOOBaHUI MH(POPMAIIMOHHON OE30MaCHOCTH; TOTOBHOCTh MCIIONIb30BaTh 3HA-
HUE COBPEMEHHBIX MpoOieM HayKU U 00pa30BaHUsI NIPU pellieHH 00pa30BaTeIbHbIX U TPODECCHOH-
aJIbHBIX 33/1a4.

Pa3paboTka MmyasTHMeaHiTHOI npe3enTanuu Llenu camocrosTenbHON paOOTHI (BapuaHT-
bI): — OCBOEHHME (3aKpervieHrue, 0000IeHre, CUCTeMaTh3aIrs) y9eOHOro Marepuaa; — odecreue-
HUE KOHTPOJISI KauecTBa 3HaHUH; — (OPMUPOBAHKE CIICIUATBHBIX KOMIIETEHIIUHN, oOecneun-
BAIOIIUX BO3MOKHOCTh PabOThI ¢ WH(POPMAITMOHHBIMUA TEXHOJIOTUSIMU; — CTAHOBJICHUE OOIIEK-
YIBTYPHBIX KOMIIETeHIMIA. MyJIbTUMeTNiHASL TIPEe3eHTals — TPeACTaBIeHHUEe COepKaHus yueOH-
Oro Marepuasa, yueOHOW 3aa4r C MCIIOIb30BaHUEM MYJIbTUMEINAHBIX TEXHOJIOTHH.

Brinonnenue 3aganus:

13



1. Dran mpoeKTUpOBaHUsI: — OIpeeIeHUe TeJiell UCTIONb30BaHUs TIPE3eHTAIun; — cOOp
HEoOXOAMMOro MaTrepuaa (TeKCTbl, pUCYHKH, CXEMBI U J1p.); — (OPMHUPOBAHUE CTPYKTYphl U
JIOTHIKY TTO/Ia4X MaTepuaia; — CO3JaHue TAITKK, B KOTOPYIO TIOMeIleH COOpaHHBIN MaTepuall.

2. Dran KOHCTPyUPOBaHUsI: — BBIOOp mporpaMmel MS PowerPoint B MeHI0 KoMIIblOTEpa; —
olpejesieHre JU3aiiHa CJIaiI0oB; — HaIOJIHEHWe CTaliJOB COOpaHHOW TEKCTOBOW M HATJISITHON
uH(opmaIen; — BKIIoYeHre 3(PGEKTOB aHUMAIMK U MY3bIKJIBHOTO COMPOBOKJICHUs (TIPU HEOO-
XOIMMOCTH); — YCTAHOBKA peXumMa MoKasa CaaioB (TUTYJIbHBINA Claiif], BKIIOYAIOINIUNA HAUMEHOBAa-
HUe Kadeapsl, Iie BHIOIHEHA padoTa, Ha3BaHUe MPE3eHTAIMU, TOPOI M TOJT; COflepKaTeIbHBIN —
CITMCOK CJIAMJIOB MPE3eHTAIINH, CTPYIITMPOBAHHBIX TIO TEMaM COOOIICHUS; 3aKJTIOUNTETbHBIN CIIal]]
COZIEPXKUT BHIBOMDI, IOKEJIAHUSI, CIICOK JIUTEPATyPHl U TIp. ).

3. Dran MozIeTMPOBaHUS — MPOBEPKa M KOPPEKIIUSI MOATOTOBJICHHOTO MaTepuaia, orpezere-
HHE TIPOJOJUKUTEBHOCTH €T0 IEMOHCTPAIIUH.

[Tnanupyemble pe3ynbTaThl CAMOCTOSITENIbHOW pabOThl: — MOBBIIIEHHE UH(POPMAITUOHHOM
KYJIbTYPBI CTYIEHTOB M 0OecIiedeHre MX TOTOBHOCTH K MHTETPalld B COBPEMEHHOE MH(OPMAITMOHH-
0€ MPOCTPAHCTBO; — CHOCOOHOCTD peliaTh CTaHJAPTHBIE 3a/1a4u MPOGheCCUOHATIBHON eI TeTbHOC-
TH Ha OCHOBE MH(OPMAITMOHHON 1 OMOIMOrpapuIecKoi KyJIbTyphl ¢ IpUMeHeHneM WH(GOpPMAIMOH-
HO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI U C y4€TOM OCHOBHBIX TpeOoBaHUN MH(POPMAIIMOHHON 6e301-
ACHOCTH; — CIOCOOHOCTh K KPUTUYECKOMY BOCHPHUSATHIO, OOOOIIEHUIO, aHATU3Y MPOdecCHOHAITh-
HOW MH(OpMAIIUH, TOCTAHOBKE I1eJIU U BBIOOPY MyTei ee TOCTHKEeHHUsT; — CIIOCOOHOCTh MPUMEHSITh
COBpPEMEHHbIE METOJJVIKU ¥ TEXHOJIOTUM OPraHU3allii M peaTn3alui 00pa3oBaTesIbHOTO Mpolecca
Ha pa3IMYHBIX 00PA30BATENIBHBIX CTYIIEHSX B Pa3IMUHBIX 00pPa30BaTEeNbHBIX YUPEKICHUSX; — TOT-
OBHOCTb MCIIOJIb30BaTh UHIVBHYaJIbHbIE KPEaTHUBHBIE CTIOCOOHOCTH ISl OPUTMHAIBHOTO PEIICHHS
UCCIIeOBATENbCKUX 3a/au.

B ®BI'OY BO «UI'Y» opranuzaius caMmOCTOSTeIbHOW PadOThl CTYIEHTOB perjiaMeHTHPYeT-
cs1 [TookeHneM 0 caMOCTOSITEIbHOW PadoTe CTYIEHTOB, MPUHATHIM Y4eHbiM coBeToMm UT'Y 22
uions 2012 r.

4.5. IlpumepHas TeMaTHKA KypPCOBBIX Pa6oT (IPOEKTOB)

[To gaHHO¥ TUCLMIUIMHE BHIMOTHEHUE KYPCOBBIX MPOEKTOB (padoT) He MpeaycMaTpUBaeTCsl.

V. VYUEBHO-METOIMYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHUE
JAUCHUITIJIMHBI (MO YJIA)

a) OCHOBHAas JuTeparypa

1. Msrotus, A. B. KoMIbioTepHbIe CUCTEMBI CUMBOJIBHON MaTeMaTUKH : yuyeOHoe rocobue /
A. B. Marotun. — Cankr-IlerepOypr : CIIOI'Y T'A, 2014. — 68 c. — TeKcT : 31eKTpoHHBIH //
Jlans : anexkTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/145581 (nara
obpamenust: 21.11.2021). — Pexum gocTyna: 1yisi aBTOPH3. MOJTb30BaTENCH.

2. IIporpamMmHbIe CpeicTBA KOMITBIOTEpHOU MaTteMaTuku. [IpakTukym : yueOHOoe mocooue /
JI. A. Kopob6ora, C. H. YepnsieBa, U. C. Toncrora, 1. A. Marbinmaa. — Boponex : BIYUT,
2019. — 79 c. — ISBN 978-5-00032-439-4. — TekcT : 25eKTpoHHbIN // JlaHb : 31€KTpPOHHO-
oubnuoreunass cucrema. — URL: https://e.lanbook.com/book/143261 (mata oOparieHus:
21.11.2021). — Pexum poctyna: ajiss aBTOPU3. MOJIb30BATEINEN.

0) JoNMOJHNTEIbHAS JUTEpPaTypa

1. CrpebynsieB, C. H. KomnbloTepHOe MOfIeIMpPOBaHUE B 331a4ax MPUKJIAJHON MAaTEMATUKH :
yaeOHo-Meronuueckoe nmocodue / C. H. Ctpedynses, M. C. IlerpoBa. — Huxuuit HoBropon :
HHI'Y um. H. 1. Jlo6aueBckoro, [0. r.]. — Yactb 2 — 2018. — 47 c. — TekcT : 3neKTpOHHbI# //
Jlans : anexkTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/144759 (nara
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ooparmenust: 21.11.2021). — Pexum goctyna: 1Jist aBTOpU3. TOJIb30BaTeeH.

2. Ma6apimna, W. C. OcHOBBI KOMITBIOTEPHON MaTeMaTUKU. 3aa4ll CUCTEMHOIO aHaJIM3a U
yripasienus : yaueonoe rnocodue / . C. Ilabapmmna, E. B. Kopoxosa, B. B. Kopoxos. — PocToB-
Ha-Jlony : IO®Y, 2019. — 142 c. — ISBN 978-5-9275-3118-9. — Tekcr : 2neKkTpoHHbI // JlaHs :
9JeKTpOHHO-OMOMMoTeynas cucrema. — URL: https://e.lanbook.com/book/141105 (nata
obpamenus: 21.11.2021). — Pexum goctyna: Uisi aBTOPH3. MOJIb30BaTeNICH.

3. KomneiotepHas Mmaremaruka ¢ Maxima: PykoBOICTBO 1Jis1 IIKOJIBHUKOB M CTY/AEHTOB /
E.A. Yukapés. - M.: ALT Linux, 2012. - 384 ¢

B) MepUOUYECKas JJUTepaTypa

1. N3Bectus UpkyTckoro rocyaapcrBeHHoro yHuBepcutera. Cepusi: Matemaruka

r) 6a3pl JaHHBIX, HH()OPMALMOHHO-CIIPABOYHbIE 1 TIOMCKOBbIE CHCTEMbI

1. Hanmonanshnbiii Otkpeithii YHUBepeuteT «MMHTYUT» (intuit.ru)

B cootsetctBuu ¢ 1. 4.3.4. PI'OC BO, oOyyaoummMcsi B TeueHUE BCEro neproaa o0yueHust
oOecrieuyeH HeOrpaHWUEHHBIN TOCTYM (yIaJeHHBIH JOCTYI) K JeKTPOHHO-OUOIUOTEUHBIM CHUC-
TeMaM:

— OrTKkpbiTass 2MeKTpoHHasE 0a3a pecypcoB W HCCIENOBAaHUN «YHHBEPCUTETCKas
unpopmanunonHas cucrema POCCUS» [DnekTponHsiil pecypce] : cait. — Pexxum gocryna:
http://uisrussia.msu.ru 6€CCpOUHBII

— TocynapctBennas uHdopmannoHHass cucteMa «HanuoHanbHasi 3J€KTPOHHAs
ouonMoTeka» [DNeKTpOHHBIA pecypc] : cailT. — Pexum gocryna: http://u30.pd. H6eccpounsiii

— Hayunas snekrponnas 6udmoreka «<ELIBRARY.RU» [DnektpoHHblid pecypc] : caiT. -
Kontpakt Ne 148 or 23.12.2020 r. Akt or 24.12.2020 r. Cpok neiictus no 31.12.2022 r. —
Pexum nocryna: http://elibrary.ru/

— 3IbC «M3parenvctBo Jlanb». KonTpakt Ne 04-E-0346 ot 12.11.2021 r. Ne 976 ot
14.11.2021 r. Cpok aeiictus o 13.11.2022 r. — Pexxum gocryna: https://www.e.lanbook.com

— 3BC 243 «bubnuorex». ['ocynapctBennbiii KOHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnunorex». JluneHsnonHoe coriamenue kK [ocynapctBeHHOMY KOHTpakTy Ne 019 ot
22.02.2011. Cpok peiictBusi: 6eccpounslii. — Pesxxum mocrtyna: https://isu.bibliotech.ru/

— 3BC «Pykont» LIKB «budkom». Ne 04-E-0343 ot 12.11.2021 r. Akt Ne 6K-5195 ot
14.11.2021 r. Cpok geictBus o 13.11.2022r. — Pexxum noctyna: http://rucont.ru

— DBC «Aibykc.py/ibooks.ru» OO0 «Anbdyke». Kontpakt Ne 04-E-0344 ot 12.11.2021
r.; Akt ot 14.11.2021 r. Cpoxk aevictBus mo 13.11.2022 r. — Pexxum goctyna: http://ibooks.ru

— DnekTpoHHO-OubnnotreyHass cucrema «IBC IOpait». OO0 «DaekTpoHHOE
usparenbctBo IOpaiiT». Kontpakt Ne 04-E-0258 ot 20.09.2021r. KonTtpakt Ne 04-E-0258 ot
20.09.2021 r. Cpok peiicteus no 17.10. 2022 r. — Pexxum gocryna: https://urait.ru

— VB UBUC. Kourpakt Ne 04-E-0347 ot 12.11.2021 r. Akt ot 15.11.2021 r. Cpok
nevictBus ¢ 01.01.2022 mo 31.12.2022 r. — Pexxum poctyma: http://dlib.eastview.com

— DnektponHas oubaunoreka U] I'pedennukoB. Kontpakt Ne 04-E-0348 ot 12.11.2021r.;
AKT Ne 348 ot 15.11.2021 r. Cpok nevictBus ¢ 01.01.2022 no 31.12.2022 — Pexum gocryna:
http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUTYECKOE OBECIIEYEHUE JINCIIMITJINHBI
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6.1. Yue6HO-1a00paTOpHOE 000pPyI0BaHHE

HaumeHoBaHue
CIleliiaIbHBLIX TIOMEIEHUI 1
TTOMEIEHUI JJIsT
CaMOCTOSITEJTBHOW PaOOTHI

OcHameHHOCTh CTIEIUATBHBIX
MOMENIEHUI U TIOMEILEHUI JJ1s1
CaMOCTOSITETIbHOM PabOThI

[NepeyeHb TUIIEH3UOHHOTO
MPOTPaMMHOTO OOECTIEUEHHMSI.
PexkBu3UTH OATBEPKAAIOLLETO
JOKyMEHTa

CrenyiaibHble TIOMEIeHUSI:
VueOnas ayauTopus s
MPOBEJCHUS 3aHATHI
JIEKIIMOHHOTO U
CEMUHAPCKOTOo

THIIA, TEKYLLEro KOHTPOJIA,
MIPOMEKYTOUHON
aTTecTaluu.

Aynuropusi 000pyIoBaHa
CIIeNMATN3UPOBAHHON yueOHOM
MeOeNbI0, TEXHUYECKUMU
CpeZicTBaMU OOyUYEHHMsI, CITYKAIIMU
IJIs1 IpeCTaB/IeH s MH(OPMAIIH
OOJIBILION ayTUTOPUH:

HoyTtoyk(AserAspirev3-5516
(AMDA10-4600M 2300 Mrm)) (1
IITyKa) C HEOTPAaHUYEHHBIM
JOCTYIIOM K ceTu VIHTepHeT;
ITpoexTtop Vivitek, sxpan
ScreenVtdiaEcot- 3200%200MW
1:1, koNOHKH, HAOOPBI
JEMOHCTPAIIMOHHOTO 000PYIOBaHUS
1 y4eOHO-HAIJISHBIX TIOCOOMIA,
o0ecTieunBaoIe TeMaTHIeCKIe
WLTIOCTPALIMKU, COOTBETCTBYIOIINE
paboueii mporpaMMe JUCIUATUTAHBI
«APpXUTEKTYPHBIN MOAXO K
Pa3BUTUIO NIPEANIPUATUN U
MH(pOPMALIMOHHBIX CUCTEM».

VYuebHas nadbopaTtopusi:
KOMITBIOTEPHI [1sI TPOBE/ICHU ST
npakTUYeckux padot (CucteMHbIi
6ok AMDAthlon-64 X3 445 3100
MI1), Monutop LG F1742S (2
mrtyku), Monutop ViewSonic
VA703b(24 mitykn) ¢
BO3MOKHOCTBIO TIOJKJTIOUEHUS K
cet «MIHTEpHET» U OOeCIieUeHuEeM
JOCTYTIA B JEKTPOHHYIO
MH(POPMAIMOHHO-00Pa30BaTEIbHYIO
Cpely OpraHu3alyy; MpoeKTop Sony
XGA VPLSXS535, skpan
ScreenVtdiaEcot- 3200¥200MW
1:1

OC Windows: DreamSpark
Premium, lorosop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL I
MthAcdmsStdnt w/Faculty
(15000 numieH3min)

Kaspersky Endpoint Security
AnsI0U3Heca- CTaHJAPTHBIN
Russian Edition. 15002499
Node 1 year Educational License
Ne
1B08-170221-054045-730-177

BusinessStudio JInmensus Ne
7464 (6eccpovHO)
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CrienasibHble IOMEIICHUS:
KOMITBIOTEPHBIN KJ1acc
(yueOHast ayquTopus) Uist
I'PYIIOBBIX U

(BBITIOTHEHU ST KYPCOBBIX
padoT), OpraHu3aIuu
CaMOCTOSITENTbHOIN paOOTHI, B
TOM YHCIIe, HAyYHO-
HCCIIEI0BATENIbCKOU

Aynutopust o6opyaoBaHa
CrieMaTM3UPOBAHHON y4eOHOM
Me0elIbI0, TEXHUIECKUMU
CpeZicTBaMU OO0yUYEHHSI:

Mounwutop LGFlatron L1742SE (14
mrtyk), Monurop ViewSonic
VG720) ¢ BO3MOXXHOCTBIO
HOJKJTIOUeHUsI K ceTH «VIHTepHeT» 1
o0ecrieueHreM JI0CTyra B
JIEKTPOHHYIO UH(OPMALIMOHHO-
00pa30BaTENILHYIO CPELY
OpraHU3aluH.

OC Windows: DreamSpark
Premium, dorosop Ne 03-016-14
or 30.10.2014

VH/IMBUJlyaJIbHbIX KOMITBIOTEPBI (CUCTEMHBIH OJI0K Microsoft Office:
KOHCYJIbTalui, Kypcooro | AMD Athlon 64 X2 DualCore 0365ProPiusOpenStudents
MIPOEKTUPOBAHUS 3600+ 1900 MI'u (15 mryk), ShrdSvr ALNG subs VL NL I

MthAcdmsStdnt w/Faculty
(15000 nmuueH3M

Kaspersky Endpoint Security
111 OM3HEca- CTaHIAPTHBIN
Russian Edition. 15002499
Node 1 year Educational License
Ne
1B08-170221-054045-730-177

6.2. IIporpaMMHOe obecriedeHmne

Oob6ocHoBaHuE .
HanvenoBaHue Cpoxk neiicTBust
s Hara Bpiaaun
Ne | ITporpammuoro | Koa-Bo npasa
MOJIb30BaHMS JUIeH3HU
NPOaYyKTAa M0JIb30BaHHSI
110
1 | CKM Maxima 100 GNU GPL YcnoBus YcnoBug
npaBooOIaIaTeNs paBooOsIaIaTeNst
2 | R m RStudio 100 GNU Affero VYcnosus Ycnosus
General Public | nmpaBooOnanatenss | mpaBooGnaaaresns
License v3
3 | Wolfram Cloud 100 Plan: Basic VYcnosusa YcnoBus
npaBooOnajgaresiss | mpaBooOnaaTess

6.3. Texunueckue H JeKTPOHHbIE CPeJ/ICTBA

MCTO,I[PI‘ICCKOﬁ CHCTEMOU npenojgaBaHusd MpeAyCMOTPEHO UCIIOJIb30BAHUE TECXHUYCCKUX U

QJICKTPOHHLIX CPEACTB O6y‘-ICHI/IH N KOHTPOJIA 3HAHUU CTYOCHTOB: MyHbTHMeIIHfIHBIe MMpE3CHTAlH,

(pparmenTs! (prIIEMOB.

VII. OBPA3OBATEJIbHBIE TEXHOJIOI'N

[Tpu peanu3anuy mporpaMMBbl JaHHOW JAUCIMITIMHBI UCTIOIB3YIOTCS pa3inyHble 00pa3oBa-

TEJIBHBIE TEXHOJIOT'UH.

[TpoGnemHoe 0O0yuUeHHe

Coznanuie B yueOHOM JIeSITETbHOCTH MTPOOIEMHBIX
CUTYalUid ¥ OpraHu3alusl akTUBHOM
CaMOCTOSITEJILHOW JIEATEIbHOCTH YYaIlUXCs M0 UX
pa3pelIeHuIo, B pe3y/IbTaTe Yero MpoUCXOauT
TBOPUYECKOE OBJIAJIEHNE 3HAHUSAMU, YMEHUSMHY,
HaBbIKaMHM, Pa3BUBAIOTCS] MBICJIUTE/IbHbIE
CMOCOOHOCTH
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PasHoypoBHeBoe 00ydeHne

YV npenoaBareisi MOSIBISIETCS] BO3MOKHOCTb
romMorarb c1aboMmy, yIenasTh BHUMaHie CUIbHOMY,
peanu3yercs KeJlaHWe CUJIbHBIX yJaluxcst ObicTpee
U IyO’ke poaBUraThcsi B 00OpazoBaHu. CHITbHbIC
yJaryecs: yTBepkIaloTCsl B CBOUX CIIOCOOHOCTSIX,
crnadple MOTyYaloT BOZMOXHOCTh UCTIBITHIBATH
y4eOHBII YCIIeX, MOBBIINACTCS YPOBEHb MOTHBAIIUM
yUEeHbS.

[TpoekTHBIE METO/IBI OOyUYECHU ST

Pabora 110 JaHHOW METOAMKE JAET BO3MOXHOCTD
pa3BUBATh UHAWBUIYaIbHbIC TBOPUYECKHUE
CIIOCOOHOCTH y4aIuxcs, 6ojiee 0COZHAHHO
HOIXOOHUTh K PO eCCUOHATIBHOMY U COLMATBHOMY
caMooIpeIesIeHHIO

HCCJ’ICHOB&TCJIBCKI/IC METOJHBI B o6yqu1/H/1 )laeT BO3MOXHOCTb YHallIUMCA CaMOCTOATEJIBHO

TIOTIOJTHSAITh CBOM 3HAHMSI, TJTyOOKO BHUKATh B
u3y4yaemyio mpo0ieMy U MpearoaraTh myTy ee
peleHusi, YTO BaXHO 1pu (hOPMUPOBAHUU
MHUPOBO33PEHUs. ITO BaXKHO IS ONPEICIICHHUS
VHJMBUYyaJIbHON TPACKTOPUM PA3BUTHS KaXKI0TO
00yyJaromerocst

HCKHI/IOHHO-CGMI/IHapCKO 3a4€THaA CUCTEMaA IIaHHaH CUCTEMA Ja€T BO3MOXKHOCTb

CKOHIIEHTPUPOBATh MaTepuasl B OJIOKH U
NPENOIHOCUTD €r0 KaK eIUHOE IIEI0e, a KOHTPOITh
MIPOBOIUTH IO MPEABAPUTEIIHHOM MOATOTOBKE

00y JaIoIUXCS

I/IH(bOpMaI_II/IOHHO-KOMMYHI/IKaI_[I/IOHHLIC N3menenne n HECOI'PAaHUYCHHOE 06OFaH_[CHI/IC

TEXHOJIOTUH

cofepxkaHusl 00pa30BaHUs, UCIIOIb30BAHUE
MHTErpUpOBaHHBIX Kypcos, foctyn B UHTEPHET.

HaumeHoBaHNe TeM 3aHATHI C HCIOJb30BAaHHEM aKTHBHbBIX (DOPM 00yUYeHHsI:

No Tema zanarusa

®opma / Metonsl Kon-Bo

Bup zangatuga
WHTEPAKTUBHOTO OOyYEHUS JacoB

1 | Maremarnyeckue pacyersl,
BBIUMCJIEHU S, TIOCTPOEHUE

Jleknus, NurepaktuBHast/Kelichl 6
[TpakTuyeckoe (BBIYMCIIUTEIBHO ICCE)
3ansatue , CPC

rpaUKOB C UCTIOIb30BAHUEM
C UCTIOJIb30BaHUEM IIPOAYKTOB
komnanun Wolfram Research

2 | YucneHHsle MoaevpoBaHue B | Jlekius, NurepaktuBHas/Keiicel 6
Maxima [IpakTriueckoe (BBIYMCIIMTENBHO 3CCE)
3aaatue , CPC
3 | MeToap!l YUCIIEHHOIO Jlexums, NurepaktuBHas/Keichl 6
pelleHus 3a1a4 [TpakTrueckoe (BBIYMCIIUTEILHO CCE)

MaTeMaTUYECKOro aHAJIM3a U
JIMHEWHON anreOpsl

3anatue , CPC

18




®opma / Metonsl Kon-Bo
Ne Tema 3anaTus Bup zangatuga
WHTEPAKTUBHOTO OOyYEeHHUsI | 4YacoB
4 | [IpoeKT: YhCIeHHOE [TpakTuueckoe, Kondepenmums (3ammra 12
MOJEJIMPOBAHUE C CPC IIPOEKTA)

HCIIO0JIb30BAHHNEM

MHCTPYMEHTOB.

PAaCcCCMOTPEHHBIX B Kypce
CHCTEM KOMITBIOTEPHOM

MaTeMaTuK1

VIII. OHEHOYHBIE MATEPHAJIBI JIA TEKYHIEI'O KOHTPOJIA 1
MMPOMEKYTOYHOM ATTECTAIITNHA

8.1. OneHouHbIe cpeAcTBA TEKYILEr0 KOHTPOJIS

Ne
o\t

Bun konTpoOns

KonTponupyemblie TeMbl (pa3iesbl)

KomneTreHin, KOMIIOHEHTHI
KOTOPBIX KOHTPOJIMPYIOTCS

1

[IpakTueckoe
3aJaHue

O630p npoaykToB Komnanuu Wolfram
Research. Beenenue B a3k Wolfram
Marematiieckue pacueTsl,
BBIUMCIIEHU S, TIOCTPOEHHUE rPahKOB C
UCTIONIb30BAHUEM C MCTIOIb30BAaHUEM
MpoAyKTOoB KoMmranuu Wolfram
Research

00630p HYHKIIMOHATBHBIX
BO3MOHOCTEH U BBIYUCIUTEIBHBIX
MHCTPYMEHTOB cucTeMbl Maxima
[MocTpoenue rpaukoB U BU3yaTu3aIus
nmanaeix B CKM Maxima

UucneHnsie MozieupoBaHre B Maxima
Bgenenue B R (RStudio, Google Colab)
Mertozbl YMCTIEHHOTO pelleHHs 3a/1a4
MaTeMaTU4YeCKOro aHaIn3a v JIMHEHHON
anreOpsl

[TocTpoenue rpachvkoB U BU3yaIu3aIus
JAHHBIX

IK-1.1, TIK-1.2, ITK-1.3,
[IK-2.1, I[IK-2.2, TIK-2.3

Kondepenuusa

HpOGKTI YUCJICHHOC MOACTTMPOBAHUEC C
HCIIOJIb30BAHUEM MHCTPYMEHTOB.
PAaCCMOTPEHHBIX B KYypCE CUCTEM
KOMHLIOTepHOfI MaTeMaTuKu

IK-1.1, TIK-1.2, ITK-1.3,
IK-2.1, TIK-2.2, ITK-2.3

IIprMepsbI O1lIEHOYHBIX CPEACTB ISl TEKYHIEero KOHTP0JIsz

Tecrt k pazgeny "CucremMa KOMIIBIOTEpHOI MaTeMaTuky Maxima"

Bomnpoc 1:

HpI/I CO3JaHNN Maxima uCIoJIb30BajICs SI3bIK IMporpaMMrupOBaHuA

(OT™meTbTe OVH MPABUJIbHBII BAPUAHT OTBETA.)

Bapwuant 1 Lisp
Bapuant 2 Algol
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Bapuant 3 C

Bapuant 4 Fortran

Bapuanr 5 Pascal

Bomnpoc 2:

[Tpoo6pazom Maxima siBisieTcs ...

(OT™meTbTEe OOUH MTPABUJIbHBIN BAPUAHT OTBETA.)
Bapuant 1 Macsyma

Bapuant 2 Maple

Bapuanr 3 Reduce

BapuanT 4 Mathematica

Bapuant 5 MathCad

Bonpoc 3:

KomnslotepHas MmareMaTuka 310 -

(OTtmeTbTe ONWH MPABUIIbHBIA BAPUAHT OTBETA. )

BapI/IaHT 1 OTpaciib HpHKHaﬂHOﬁ MaTEMATHUKU, B I(OTOpOfI C IIOMOLIbIO COBPEMECHHBIX BbIYUC-
JIMTEJIBHBIX CPEACTB U3Yy4acTCA INOBEACHUE MHOTUX CJIOKHBIX 9KOHOMWYECCKUX, COUHUAIbHBIX, 9KOJI-
OI'MYECKUX U APYI'uX JUHAMHUYCCKUX CUCTEM

BapI/IaHT 2 oOnacthb MAaTEMATHKU, JICKallad Ha CTBIKE aJII‘CGPI)I N BBIYUCIIUTEJIBHBIX METOOOB

Bapuant 3 Hayka o CTpyKTypax, HOpsiIKE U OTHOUIEHHUSIX, KOTOpask UCTOPUYECKHU CIIOKUIIACH
Ha OCHOBE Orepalyi moacuéra, u3MepeHusi U onucanus (opmbl OOLEKTOB

Bomnpoc 4:

CucTeMbl KOMITBIOTEPHOM aJIreOpBl ONEPHPYIOT. ..
(OT™meTbTE OOUH MTPABUJIbHBIN BAPUAHT OTBETA.)
Bapumant 1  anreOpanueckrMuy 4ucaaMu
BapuaHT 2  KOMILJIEKCHBIMU YUCIIaMU

Bapuant 3 1€MCTBUTEIBHBIMU YKMCIIAMU
Bomnpoc 5:

Kakumu BO3MOXHOCTAMU 00JIa/Ial0T COBPEMEHHbIE KOMMEPYEeCKHe CUCTEMbI KOMITHIOTEPHOM
MareMaTuKu?

(OTBCT CYUTACTCA BEPHLIM, €CJIM OTMEUYCHBI BCC ITPABUJIbHBIC BApUAHTLI OTBCTOB.)

Bapuant 1 He npucyTCTBYeT CBSI3b CO CPEICTBAMH Pa3paOOTKK ITPOrpaMM: BO3MOXKHBI TTO/IC-
TAHOBKH, BHIUMCIICHHS 3HAUECHUH, TeHepallys porpaMM, KCIOJIb30BaHKUE CTAHAAPTHOTO MaTeMaThuy-
eckoro ooecneuenus (OMOIMOTEK).

Bapuant 2 NmeroTcst OCHOBHbIE CUMBOJIbHBIE (MaTeMaTHYECKUe) OOBEKThI: TTOJTMHOMBI, PSIJIBL,
panoHabHbIe (DYHKIIMH, BHIPaKeHUsT OOIIEro BH/Ia, BEKTOPHI, MAaTPHIIHI;

Bapuant 3 Cuctembl UCTIONB3YIOT 1ieJble, pallMOHAJIbHBIE, BEIIECTBEHHbIE, KOMILJIEKCHBIE YKC-
na;

Bapuant 4 Wcnonb3ytorcss uaTepdeichl U1 CBA3U ¢ OUCHBIMU CpeICTBAMHM, Oa3aMH JTaHH-
bIX, CTATUYECKMMU TPOrPAMMHBIMU CPEACTBAMU U T.II.

Bomnpoc 6:

K cBOOGOIHO pacmpocTpaHseMbIM CUCTEMaM KOMITBIOTEPHO ajireOpbl OTHOCSITCSL. .

(OT™meTbTE OOVH MTPABUJIbHBIN BAPUAHT OTBETA.)
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Bapuant 1 Macsyma, MathCad

Bapuant 2 Axiom, Eigenmath, Maxima

Bapuant 3 Maple, Mathematica, MathCad

Bomnpoc 7:

VYcraHoBHTE MTPaBUIIBHOE COOTBETCTBUE MEXAY YTBEPKICHUAMU U 3HAYEHUSAMMU.
(OT1BeT cunMTaercs BEPHBIM, €CIM OTMEYEHBI BCE ITPABUJIbHBIE BAPHAHTHI OTBETOB.)
Bapuanr 1 exp(1+1) 2. %e2

Bapuant 2 log(%e”%e) 2. %e

Bapuanr 3 sqrt(%e”(2+4)) 2. %e3

Bonpoc 8:

C kakoro caiita MOXHO CKayaTh IOC/IE/IHIOI0 BEPCHIO TPOrpaMMBbl ?

(OTBeT cuMTaeTcsi BEpHbIM, €CJIM OTMEUEHbI BCE MTPABUJIbHBIE BAPUAHTHI OTBETOB. )
Bapuanr 1http://maxima.sourceforge.net/ru///

BapwuanT 2http://Mmaxima.ru

Bapuanr 3http://wXmaxima.sourceforge.ru///

Bapuanr 4http://maxima.sourceforge.net/

Bomnpoc 9:

3aBepiiieHre BBOJA CUMBOJIOM "$" MO3BOJISET. .

(OT™meTbTe OQUH MTPABUJIbHBII BAPUAHT OTBETA.)

Bapuant 1 BBIUMCIUTD pe3y/bTaT BBEIEHHOTO BbIPAKEHUS U BHIBECTH €TI0 HA IKPaH.
BapuaHT 2 0T/10)KUTh BBIYMCIEHUE BBEIEHHOTO BBIPAKEHHUSL.

BapuaHT 3 BEIYMCIIUTD pe3y/bTaT BBEIEHHOTO BBIPAXKEHUSI, HO HE BHIBOIUTD €T0 HA KPaH.
Bonpoc 10:

Jlns1 mocneoBaTesibHOro coeAMHeHus IByx crnuckoB [listl] u [list2] ucnomnb3yercss KOMaH-

(OT™meTbTe OUH MPABUJIbHBIN BAPUAHT OTBETA.)

Bapuanr 1 create_list([list1], [list2]);

Bapuant 2 append([listl], [list2]);

Bapuant 3 join([list1], [list2]>);

Bonpoc 11:

Bbruuciuth cymMmy nepBbiX 4-X 3J€MEHTOB psifa, 3aJJaHHOrO BbipaxeHuem (%il) expr:
x+*(1+1)/2;

(OT™meTbTEe OOVH MTPABUJIbHBIN BAPUAHT OTBETA.)

Bapuanr 1 4x + 20

Bapuanr 2 4x + 2

Bapuant 3 20x + 20

Bapuanr 4 20x + 4

Bomnpoc 11:

OtMmeTbTe KOMaH/Iy CO3/IaHMsI MAaTPHILIBI, COIEPIKAIIYIO OIUOKY

(OT™meTbTEe OOVH MTPABUJIbHBIN BAPUAHT OTBETA.)

BapuanTt 1 matrix ([3, -3], [-8, 5]);

21



Bapuant 2 matrix ([7, 3, -3], [-8, 1, 5]);

Bapuant 3 matrix ([3, -3], [-8, 1, 5]);

Bomnpoc 12:

OT™MeTbTe KOMaH/y CO3/IaHUsI MaTPHUIIBI, COIEPKAIIYIO OIIUOKY
(OTMeTbpTe OOUH MPABUIIbHBIA BAPUAHT OTBETA. )

BapuanTt 1 matrix ([3, -3], [-8, 5]);

Bapuant 2 matrix ([7, 3, -3], [-8, 1, 5]);

Bapuant 3 matrix ([3, -3], [-8, 1, 5]);

Bomnpoc 13:

B pesynbrare BbIMOMHEHUST KOMaHBI ev(a*x 2+b*x+c, a=2, b=3), OyieT moay4eHo
(OTtmeTbTe OOWH MPaBUJIbHBIA BAPUAHT OTBETA. )

Bapuanr 1

Bapuanr 2

Bapuant 3 42

Bonpoc 14:

Kaxoii pesynbrar Oyaer nocsie BBoAUMOro Beipaxenus (%i2) 3/7+5/3, >float?
(OTtmeTbTe OOWH MPaBUJIbHBIA BAPUAHT OTBETA. )

Bapuanr 1 2.096238095238095

Bapuanr 2 095238095238095

Bapuanr 3 3.09238095238095

Bapuanrt 4 1.095238095238095

Bomnpoc 15:

Kakoii MeToJ OCHOBaH Ha pa3/ioKeHUH MaTpULbl B IPOU3BEJECHUE
(OTMmeTbTe OOMH NMPABUIIbHBIA BAPUAHT OTBETA. )

BapuanT 1 Meton npocThIX uTeparuii

Bapuant 2 Meton HeioToHa (MeTo/1 KacaTesIbHbIX )

Bapuant 3 MeTtoj nosoBUHHOTO JieJeHNsT (METOH, TUXOTOMMUM )

Bapuant 4 Metoz KBaipaTHOTO KOPHSI

Bomnpoc 16:

Cucrema KOMIBIOTEpHOW MaTeMaTHKX Maxima UCrosb3yeT

(OTBeT cunTaercsi BEpHbIM, €CJIM OTMEUEHBI BCe MTPABUJIbHBIE BAPHUAHTHI OTBETOB. )
BapuanTt 1 reomerpuueckue METOAbI

BapuaHT 2 METOIbl UMCIIEHHOTO PElIeH!Us] MaTeEMaTUYeCKUX BbIpaKeHUI
BapuaHT 3 MeTOIpI CHMBOJIBHOTO PElIeHuUs] MATEMATUYeCKUX BbIpaKEHUI
BapuanTt 4 smnuprueckre MeTo/ibl

Bonpoc 17:

Jlns1 perieHnst ypaBHEeHus ¢ OHUM HEM3BECTHBIM B Makete Maxima mpegycMoTpeHa (pyHK-
s findroot. O603HaYbTE BEPHBIM CMHTAKCHC BbI30BA JTAHHOW (DYHKIIUH

(OTBeT cuMTaeTcst BEpHBIM, €CJIM OTMEYEHBI BCE TTPABIJIbHBIE BAPUAHTHI OTBETOB. )
Bapuanrt 1 findroot(f,a,b)
Bapuant 2 findroot(expr)

22



Bapwuant 3 findroot(expr,x,a,b)

Bapuant 4findr(expr,x,a,b)

Bapuanr 5 findroot

Bonpoc 18:

B nakere pacumpenus dynamics juist unterpupoBanusi cuctembl O1Y ucnonb3yercsi:
(OT1BeT cunMTaercs BEPHBIM, €CIM OTMEYEHBI BCE ITPABUJIbHBIE BAPHAHTHI OTBETOB.)
BapuanTt 1 meton Ditniepa

BapuanT 2 meton HeioToHa

Bapuanr 3 meton Pynre--Kyttel

Bonpoc 19:

®ynkius cspline() BHIIOIHSET. ..

(OT™meTbTE OOVH ITPABUJIbHBIN BAPUAHT OTBETA.)

Bapuant 1 uHTEpnONALMIO KyOUYECKUMHU CITaiHAMU

BapuanT 2 nuHelHy10 UHTEPHOSIIIO

Bapuant 3 unTepnonsuuio nomuHoMamu Jlarpanxa

Bomnpoc 20:

OTMmeThTe NPONPUETAPHYIO CUCTEMY KOMIBIOTEPHON MAaTEeMaTHKU.

(OT™meTbTEe OOUH ITPABUJIbHBIN BAPUAHT OTBETA.)

Bapuanr 1 Maple

Bapuanr 2 Maxima

Bapuant 3 Axiom

Bapuanr 4 Eigenmath

Bapuanr 5 Yacas

8.2. OueHouvHbIe cpeaCTBA JJIsI NPOMEKYTOUHON aTTeCcTallu

IlepeyeHb NIpHMepPOB OLICHOYHBIX CPEICTB.

Bonpocsr:

. OCHOBHBIE BOBMOXHOCTH CHCTEMBI KOMITbIOTepHOM anreOpsl Maxima (Wolfram Cloud).
. O630p ynkuumit u koman Maxima (Wolfram Cloud) .

. IIpeoOpazoBanue Boipaskenuit B Maxima (Wolfram Cloud).

. Perrlenne anre6panveckux ypaBHeHu# cpencrBamu Maxima (Wolfram Cloud).
. Pemienue 3agau nuneiinoi anreOpsl B CKM Maxima (Wolfram Cloud)

. Maremarnueckumii anann3 B CKM Maxima (Wolfram Cloud)

. Pemienne nuddepennmanbabix ypapHeHuii B Maxima (Wolfram Cloud).

0 N R~ WD~

. I'paduueckue Bo3moxkHOCTM Maxima u cpenactBa Busyanusanuu B Maxima(Wolfram
Cloud).

9. I'padppt B Maxima (Wolfram Cloud).

10. ®pakrans B Maxima (Wolfram Cloud).

11. Yucnennsle pacyetsl 1 MaTeMaTrueckue moaeu B Maxima (Wolfram Cloud).
12. IIporpamMmmMupoBaHue MOIb30BaTENILCKUX (PYHKITUHI B R

13. UccnenoBanue pyHkimii B R

14. YucnenHoe uHTerpuposanue B R
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15. CumBonbHOe nudpdepeHimpoBanre B R

16. Tumns! gaHHBIX B R

17. Huknnueckue npouenypsl B R

18. YucnenHoe peuienue qudepeHiuaibHbIX ypaBHeHUil B R
19. BekropHas anredpa B R

20. Anrebpa matpuil B R

21. Matpuunsble ypaBHeHus B R

22. 3agayy JIMHENHON ONTUMU3aMd B R

IIpumeps! 3a1anmnii:

IpakTuaeckasn padora Nel

3agayua 1. BeMHCIHTE THHEHHYI0 KOMOHHAUHIO MaTpHL 4A-5B, ec1n

n 2 O 0 n 7]
A= 4 0 -n|,B=|-n 5 9 [:n-HOMEp BapHaHTa.
5 n 6 -1 8 n

3agaua 2. [lepeMHOKHTEb KBaApaTHEIE MATPHLB! A B B (JaHHbIe B3ATE H3 3adaun 1).

3aaaua 3. [TepeMHOKHTE IPAMOYTOIbHEIE MATPHIEI C 1 D.

2n 37 [Cl -5 n
C=—4 0 A n
5 n

] . 1I- HOMED BapHaHTa.

3agaua 4. Haifti MatpHiy, TpaHCIIOHHPOBAHHYEO K MatpHue D (1aHHbIe BIATS H3 3a1a4i
3).
3aaaua 5. VOeHTBCA, 4TO MATPHIBE! A H B HeBBIPO:K JeHHBIe (TaHHBIe B3ATh H3 3a7a4H 1).
Haiiti oGpaTHbIe K HHM, €C/TH OHH CYIIECTBYIOT.

3aaaua 6. BEMACTHTS onpeaeTHTens 4-ro nopaaka

-1 -n 2 3

2 4 6 7 H- HOMEP BapHAHTA.

5 9 8§ n Mep hapRT:

0 1 -6 -3 (

2x+3y—-nz=1
3aaaua 7, HaiiTH pelIeHHe CHCTEMBI THHEHHBIX ypaBHemm{Sx —ny + 2z =2, n- HoMep
nx+2y+3z=3

BapHaHTAa.

Bapuanm 3adanus npakmuueckoii padomul Ha peuleHue 3a0ay AUHEIHOU a.n2edpbl ¢
ucnoavzosanuem Wolfram Cloud
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1. lana cucrema ypasHeHMi:
Xy +5x, +9x5 =7,

Txy +9%, + 225 +2x, +Tx5 =35,
3x; 4 2x, +9x; +4x, + 6x5 =4,
8x, +8x, +2x, + x5 =6,
Xa + 213 + 614 =0.
1) Brinucars marpuiy A 910l THHEHHON cueTeMsl, 3anncars sekTop-croaden b npasoii yactu
CHCTEMEL
2) Haiitn rank A, naiitu peuenne 1ol cucremsl. CpasHHTE pellenns
x=Abux=A"b. Crenars MPOBEPKY.
3) Haiitu det A, A'l, trace A. Haiitn coDcrseHHble yaena 0 cOOCTBEHHbIE BEKTOPB! MATPHLILL
A,
2. I'padpuscn Qyuxumii.

1) B oanom okHe nocTponTs 3 rpaduka GyHKUNI pAIHEIMU LBETAMH U PAIHEIMHE CTHIIMU:

1
y= o=, y=arctg(2tgx), y=log, 2.
”
1
2) Tocrponts rpaduk GpyHkuun r = 2(13 +—
@
3) IMocrponts rpadHk NOBEPXHOCTH I = 2+ b 4 3xy.

3. Pewmts mudppepennnansroe ypasenue y'—y=2x; y(0) =0, y(1)=-1.
na npomexytke X € [0:200] u nocrponts rpaduxn Y(X) i ¥'(x).

Bapuanm 1 (npumep 3a0anust npomed’cymouHoll ammecmayuu no npeomemy)

Pa3padoTunku:
. JIOLIEHT A.T'. banaxuu
/ V( noonucy) (3anumaemas OONIHCHOCHIb) (uHuyuanel, pamunus)

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpedboBaHusmMu ®PI'OC BO u yuerom
pexkomengaimii [TOOIT no nanpasienuto noaroroBku 09.03.03 «[puknagnas uHpOpMaTUKA».

HporpaMMa pacCMOTpPEHA Ha 3aCCIaHNN Ka(beﬂpbl €CTECTBEHHOHAYYHbIX JUCHUIIIINH

[Tpotokon Ne 7 ot «11» mapta 2022 1.

1.0. 3aB. Kaeapbl ; E“"'/ A.I'. banaxumu

Hacmoswas npoepamma, ne modxcem Ovimob 80cnpousgedena HU 8 Kakol ¢popme Oe3
npeosapumenbHoz0 NUCbMEHHO20 pa3peuteHst Kageopul-paspadomuura npozpammel.
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