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I. HEJIA 11 3AJAYU JNCIUIIJIMHBI (MO AYJIA)

Hean: popmMupoBaHre KOMIIETEHIIUMN, MO3BOJISIONIUX HMCIIOIb30BaTh CHCTEMBI KOMITBIO-
TCpHOI7I MaTeMaTuKu OJjist HOCTpOCHI/IH MOI[GJIGI;'I HpI/I pCHICHI/II/I HpOGKTHbIX nu 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
yactv, (bOPMUPYEMON yJaCTHUKAMKM 0Opa3oBaTeNIbHBIX OTHOMEeHUN «Biok 1. JJucuurnaiuHbl
(Momynn)».

TepMuH «KOMIBIOTEpHAsi MAaTEMAaTHUKa» BKJTIOYAET B ce0s1 COBOKYITHOCTh KaK TEOPETUIECKUX
U METOAMYECKUX CPEACTB, TAK M COBPEMEHHBIX IIPOIPAMMHBIX U allllapaTHBIX CPEICTB, MO3BO-
JIIOIIMX POU3BOAUTH BCE MAaTEMAaTUUECKUE BEIYMCIIEHUS C BBICOKOHM CTENIEHBIO TOYHOCTH U IIPOU3B-
OIMTEJIBHOCTH, & TAKKE CTPOUTH CIIOKHBIE LIENIOYKU BBIYMCIUTEIbHBIX 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. [lepeueHp MocaenyOMMUX YUeOHBIX OUCHUILIMH, AJISI KOTOPHIX HEOOXOAUMBI 3HAHUS,
yYMEHUS U HaBBIKH, (DOPMUpPYEMbIe IAHHOW yU4eOHOW AUCITUILIHOM:

— 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
Komnerenmus . Pe3yabTaThl 00yuyeHust
KOMIIeTEHI[N I
[IK-1 IIK-1.1 3HaTh CrielMalIbHbIE Pa3/Iebl
CriocoOHOCTh BOCITPUHUMATH MaTeMaTUKU, ECTECTBEHHOHAYYHbIX U
MaTeMaTHYeCKHUeE, COLIMAJIbHO-3KOHOMHYECKUX TUCHUTUIAH
€CTeCTBEHHOHAYYHbIE, HEOOXOIUMBIE [1JIsl JIOTUYECKOTO
COLIMAJIbHO-9KOHOMHUYECKHE, OCMBICIIEHHS ¥ 00pabOTKU MH(MpOpMAIIUK B
VHXEHEPHbBIE 3HAHUS, podheCCUOHAIILHON JIeATETbHOCTH
CaMOCTOATENLHO IIPUOOPETATD, TIK-1.2 VYMeTb NpUMeHSITh CUCTEMHBIN MOIXO/ U
pasBUBATh U NPUMEHATD UX 1A MaTeMaTU4eCcKue METO/IbI B
opmamizanum 1 pemenus 3anad (bopMaTH3aIMK PEICHHST IPUKJIAIHBIX
pa3paboTKu ¥ MOAV(UKAIH 3a1a4 pa3pabOTKU ¥ MOAUUKAIN
MIPOrPAMMHOTO 0OeCTIeYeHH S [POrpAMMHBIX [TPHIIOKEHHIA
I1IK-1.3 Bnanmers HaBBIKAaMU UCIIOIB30BAHUS

MaTeMaTU4eCKUX, ECTECTBEHHOHAYYHBIX,

COLIMAIBHO-9KOHOMUYECKHUX,, UHKEHEPHBIX

3HAHMI B pa3pabOTKe KOMIBIOTEPHBIX

MOJIeJIEN W MPOTOTHUIIOB MPOTPAMMHOTO

o0ecreveHust AJisl pellieHUs] MPOEKTHBIX U

HAYYHO-MCCIIeJOBATENILCKUX 33124

IV. COAEPZKAHME U CTPYKTYPA JUCHUIT/IMHbBI

TpynoeMKOCTb AUCHMIUIMHBI COCTaBJsIeT 3 3aUeTHBIX eAuHUIb, 108 yacoB, B TOM uucie 8

YaCOB Ha KOHTPOJIb.

U3 HUX peaM3yeTcs C UCTIOIb30BAHUEM JIEKTPOHHOTO OOYUEHHUsI U TUCTAHIIMOHHBIX 00pa30-
BaTeJIbHBIX TeXHOJIOrHMA 50 YacOB CaMOCTOATETEHON paOOTHI.

(I)opMa HpOMC)KYTO‘IHOﬁ aTTeCTauu: 3a4€T C OHCHKOfI.

4.1 Copep:xanue JUCOHMILIMHBI, CTPYKTYPHPOBAHHOE 10 TEMaM, ¢ YKa3aHNEM BH/I0B

y‘leﬁHbIX 3aHATHI U CPC, OTBEACHHOI'0O HA HUX KOJHUYECTBA AKAACEMHUIECCKHUX YaCOB

Buipl yueOHo# paboThl, 136Kn10qa51 DopmbI
6CEIMOCTO$ITCJ'ILHYIO padoty TEKYIIIETo
00yYaIOIUXCS U TPYJTOEMKOCTb KOHTPOIIsL
(B acax) yerre-
o KoHnTakTHast pabora g BaeMOCTH;
5 TIpenofaBaTe;is e dopma
n/n Pasmern mucurInHel/ TEMBI g o,
= ¢ o0yyJaroumMucs o poOMe-
O ] .
T | KYTOYHOMN
- o)
Conur 5 artec-
HapcKue | . =
OHCYJTb-
Jlexuuu | (mpakt- Y e Tanuu
Taluu Q (o
nJecKue) S
e —— S CEMECTPaM)
Bgeoenue é cucmemol KOMnbHOMeEPHOLL 4 6 0 8
mamemamuku. Paboma ¢ npooykmamu
xomnanuu Wolfram Research




1 Cucremsl KOMITBIOTEPHOU 2 0 2
MaTeMaTUKW: UCTOPHS
BOMPOCa, OCHOBHbBIE
orpeiesieHus,
(yHKIIMOHATBHBIE
BO3MOXHOCTH, apXUTEKTypa
2 O0630p NPOAYKTOB KOMITAaHUU | 2 2 2
Wolfram Research.
Beenenne B a3pik Wolfram
3 MaremaTtuueckue pacyeThl, 2 4 4
BBIYKCJIEHUS, TOCTPOEHHE
rpavKOB C UCTIOJIb30BAHUEM
MPOIYKTOB KOMIIAHUU
Wolfram Research
Cucmema KomnwvromepHoil 15 14
mamemamuxu Maxima
4 00630p PYHKIIMOHATBHBIX 2 2 2
BO3MOKHOCTEN U
BBIYMCITUTETHHBIX
WHCTPYMEHTOB CUCTEMBI
Maxima
5 ITocTpoenue rpadpukoB u 2 4 6
BU3YyaIM3allvsl JAHHBIX B
CKM Maxima
6 YucneHHble MOieTUpOBaHUE | 2 9 6
B Maxima
H3yuenue u npumenenue 13 28
8bLIUUCAUMENALHBIX 803 MOICHOCTELL
a3vika R 6 pewwenuu 6a3oevix 3a0au
Mamemamu4ecKoz0 aHaau3a u
JUHEIIHOTL an2e0pbl ¢ UCNONAb308AHUEM
B8bLIUUCAUMENALHBIX 803 MOICHOCTELL
a3vika R
7 Beenenue B R (RStudio, 2 2 2
Google Colab)
8 Mertonp! 4nciIeHHOro 2 5 6
pelleHus 3a1a4
MaTeMaTu4ecKoro aHajausa u
JIMHEWHOM anreOpsl
9 ITocTpoenue rpadpukoB u 2 4 6

BU3yAJIIN3allUud JAHHBIX




10 | IIpoekrt: uncieHHoe 2 0 2 14
MOJIEJTMPOBAHUE C
HCMOJIb30BAaHUEM
WHCTPYMEHTOB.
PACCMOTPEHHBIX B Kypce
CHCTEM KOMITBIOTEPHOI
MaTeMaTUKH
Hroro 3a 2 cemecTp 16 34 50 |3a0 (8)
HToro yacos 16 34 50
4.2 Tlnan BHeayANTOPHOI CaMOCTOSATEJILHOH Pad0Thl 00yUYaromuxcsi o
JTUCHHUILIAHE
CamocrositesbHasi padoTa 00y4JaromIrXCst
3ar-
YuebHo-
paTsl
METOIH-
Bpe- Yyeckoe
menn, | Oue-
obecrie-
Ce- Hazpanne . Cpoku | yac. | HOUHOE
Bun camocrogTenbHON 4YeHue
MECTp | paszena, TEMBI BBION- | (M3 | Cpeld-
padoThl camo-
HeHud | Hux ¢ | CTBO
CTOSI-
npu- .
TeJIbHOU
MEHEe-
padoTHI
HHUEM
HA0T)
2 CucreMsl s oBaieHHs 3HAHUAMM: YTEHNE | D 2 (2) TCCT, 0C
o 4yeOHOI1 JIUTepaTypsl, YTEHUE
KOMITBIOTEPHOM Y palyp HeOenu I'n, KJI | "Forlabas",
JIOTIOJIHUTENIBHOY JIMTEPATYPBI,
MaTEMaTUKU: KOHCIIEKTUPOBAHHUE TEKCTa, [1]
I/ICTOPI/I;[ Bonpoca, IMPOXOXKACHUE TEMATUYECKOIO OHJIAH-
Kypca
OCHOBHBIE
ONpPEIENCHHUS,
(pyHKIIMOHAJIbHBIE
BO3MOXHOCTH,
aApXUTEKTypa
2 0630p IIPOLYKTOB Js oBJIaieHUs] 3HAHHSAMU: 2 2 (2) KIJI 0C
HCIIOJIb30BaHUE ayJuO- U BUIEO- " "
KOMITaHUH . ) He/len Forlabas",
3aImMcer, KOMIIbIOTEPHOU TEXHUKU 1
Wolfram MHTEPHETA, TPOXOKIEHHE OJI:[1,2];
Research. TEeMaTUYECKOTO OHJIAlH-Kypca )_‘L]‘[ [1’2]
Beeaenue B sA3bIK g
s oopmupoBaHusi yMeHmil:
Wolfram pelneHue 3aga4




Marematuueckue | 1915 oBiajenus 3HaHUAMM: UTeHrE | D 4 (4) 113 0C

4eOHOI JINTEPATYPBI, IPOXOXKICHUE

pacyersl, Y pALype. TP HeJlesn "Forlabas",
TEMATHUYECKOTO OHJIAH-Kypca

BBIYMCJICHU S, OJI :[1,2];

HOCTPOEHHE usi hopMupoOBaHus YMEHUI: )_‘[_]'[ [1 ’2]
pellieHue 3a1a4

rpaguKoB ¢

UCIIOJIb30BAHUEM

MPOYKTOB

KOMITaHNHU

Wolfram

Research

O630p JL1s1 oBJIa/leHUsI 3SHAHUSAME: YTeHHe | D 2 (2) |Tecr, 20C

yeOHOM JIMTEPATYPBI, UTEHUE

(pyHKIIMOHAJIbHBIX Y patyp Heaeamn P3 "Forlabas",

. JOMOJTHATEIBHOI JTUTEPATy P,

BO3MOXHOCTEU U MPOXOXKJEHNE TEeMATHYECKOro OHJIANH- OJI 3[1 ,2];

BBIUMCJIUTEJIBHBIX | KYPCa JJT[1,3]

HHCprMeHTO]% Jas1 popmMupoBaHust yMeHHii:

cucteMbl Maxima peleHue 3aga4

HOCTpOGHI/IC s oBJIa/IeHUs 3HAHUAME: YTeHne | D 6 (6) TCCT, 20C

4eOHOI JINTEPATYPbI, YTEHHUE

rpaguKoB u Y paTyp HeOeIn I3 "Forlabas",
JIOTIOTHUTEIIHHOM JIMTEPATYPBI,

BU3yaJIn3anusd HPOXOXKJIEHUE TEMAaTHYECKOTO OHJIAiH- OJI:[1,2];

nanHbix B CKM | Kypea JUT[1,3]

Maxima .
ust hropMupoOBaHus YMEHUM:
pellieHue 3a1a4

YucieHHbie o oBaieHUs 3HAHUAMM: UTEHHE | D 6 (6) Dcce 0C
y4eGHOM JINTEPATYPBI, UTEHHE " "

MOJIEJIMPOBAHUE B . HeOenu Forlabas",

i JOTOJTHATEIBHOM JTUTEPATY P,

Maxima MPOXOXKIEHNE TEMATUYECKOIO OHJIAIH- OJI 3[172];
Kypea JU[1,3]
Has1 popMupoBanHust yMeHHi1:
peliieHre 3a1a4y

BBG,[[CHI/IC BR st oBJIaieHHs 3HAHUSIMHU: YTCHUE 2 2 (2) TCCT, 20C

. yeOHOM JIUTEPATYPHI, UTEHUE

(RStudio, Google Y Patyp HeeIn KJI "Forlabas",
JOTOJTHUTEIBHOM JIUTEPaTyphl,

Colab) IIPOXOXK/IEHUE TEMATHYECKOTO OHJIAHH- OJI:[1,2];
Kypea T [1.4]
st popMupoBaHusi yMeHHil:
pellieHue 3a1a4

MCTOILLI ais oBaieHUs 3HAHUAMM: YTEHHE | D 6 (6) TeCT, 0C

4eOHON JINTEPATYPLI, YUTEHUE

YUCJIIEHHOTO d PEyP HeOenu P3 "Forlabas",
JOTIOJTHATEIILHOM JTUTEPATy P,

pemeHuA 3aga4 IPOXOKIEHUE TEMATUYECKOTO OHJIAMH- OJI:[1,2];

MaTeMaTU4ecKoro | Kypea JUT[1,4]

daHaJIn3a n .

L duasi ropMupoOBaHusT yMEeHUI:

JIMHENHOU peleHne 3aaa4

areOphl




2 HOCTpOCHI/Ie oA oBJIaieHUs 3HAHUAMM: YTEHHE | D 6 (6) 113 0C
qeOHOI JINTEpATyphl, YTEHUE
rpapuKoB U Y peiyp HeJlesn "Forlabas",
JONOJHUTEIIbHOU JIMTEPATYPhI,
BU3YyAJIN3allUA MPOXOXKIEHNE TEMATUIECKOTO OHJIAIH- OJ1 :[154];
JAaHHBIX Kypca IJI[1,2]
Hdasa popMupoBaHusi yMeHMIl:
peenune 3aaa4
2 ITpoexkr: Anst 3aKpenienus i 2 14 [Tpoekr | 20C
cHCTeMaTH3aly 3HAHHUII:
YUCJIEHHOE 5 Hegenu | (14) "Forlabas",
IIOArOTOBKA JOKJIaJa
MOJIEJTMPOBAHUE C OJI :[1,2];
UCIIOJIb30BAHUEM IIJISI (bOpMPIpOBaHI/IH yMeHlflﬁ: HH
MOATrOTOBKA MPOEKTA WJIKA TBOPUYECKON
MHCTPYMEHTOB. p P P [1,2,3,4]
padoThl
PaccMOTPEHHBIX B
Kypce CHUCTEM
KOMITBIOTEPHOM
MaTeMaTHKH
O61mas Tpy10eMKOCTh CAMOCTOATEJILHOI PadoThHI MO 50
JUCIHUILIHHE (Jac)
N3 HuX 00bEM CAMOCTOSITEJIbHOH PadOTHI C 50
HCI0JIb30BaHHEM JIEKTPOHHOTO 00yUeHHs 1
JIMCTAHIMOHHBIX 00Pa30BaTeJbHBIX TEXHOJIOT U (Uac)
Brog:keT BpemMeHN caMoOCTOSITEJIbHOM PadoThI, 50

NpeayCMOTPEHHBI Y4eOHbIM IIAHOM JIJIsl TaHHOI

JUCIUILIAHGI (Jac)

4.3 Conep:xanue yaed0HOro Mmarepmuasa

TpynoemMkocTb
JTUACHMITIAHEI (3.€.)

3

HanmeHnoBaHye OCHOBHBIX
paszzaesnoB (MoIyJiei)

R

BeenieHue B crcTeMBbl KOMITBIOTEPHON MaTeMaTUKU.
Pa6ora ¢ nmpogykramu kommanuu Wolfram Research
Cucrema KOMIBIOTEPHOM MateMaTMKy Maxima
W3yuyeHue 1 npuMeHeHUe BIYUCTUTEIbHBIX
BO3MOXHOCTeH si3bIKa R B perennn 6a30BbIX 3a1a4
MaTeMaTU4IeCKOro aHaIM3a 1 JINHEHHOU anreOphl ¢
UCIIOJIb30BAHUEM BBIUMCIIUTEIbHBIX BOBMOKHOCTEN S3bIKA

®opmsbI TEKYILETO
KOHTpPOJIS

Tecrt, rioccapuii o npeameTy, KOHCIEKT JIeKIIUH, 3cce,
pellieHre 3a/1a4, MPaKTUIECKOe 3a/JaHue, TPOCKT

dopma npoMeKyTOUHOM
arTecTalyu

3ayer ¢ OLIEHKOU




4.3.1. IlepeueHb ceMHHAPCKUX, IPAKTHYECKHX 3aHSTHII 1 J1a00PaTOPHBIX padoT

Ne paznena u
TEMBI
JUCITUTUTHBI
(mMonyns1)

HaumenoBanue
CEMHHApOB,
NPaKTUYECKHUX U
J1a00PaTOPHBIX padoT

TpynoemMKkocCTb,
yac. (M3 HUX
3JIEKTPOHHbBIE

JachHl)

OLEHOYHEIE
cpencTsa

dopmupyemebie
KOMIIETEHLIUU

2

BoruuciuTenbHOE 3cce
Ha CBOOOJHYIO TeMy
(Wolfram Research)

2(0)

Dcce

ITK-1.1

Marematuueckue
pacyeTsl ¥ BBIYUCIICHUS
C UCMOJIb30BAaHUEM
uHcTpyMeHToB Wolfram
Laboratory

4 (0)

P3

IK-1.2

Pemenne 3amau
JIMHEHHOM anreOpsl 1
MaTeMaTHYECKOIO
anamiza B CKM Maxima

2(0)

Tecr, I3

IIK-1.2

[TocTpoenue rpacpukoB u
BU3yaJI3allvsl JIaHHBIX B
CKM Maxima

4 (0)

Tecr, I3

ITK-1.2

YuciaeHHbIE
MOJIEJIMPOBAHUE B
Maxima

9(0)

I3

ITK-1.2, TIK-1.3

WucTpykius no padore
C A3bIKOM R

2(0)

Tecr, I13

IMK-1.1, IIK-1.2

Pemenue 3agau
JIMHEHHOU anreOpsl.
Pemenue 3agau
MaTeMaTH4eCKOIro
aHajmM3a

5(0)

Tecr, I3

[IK-1.2, I1K-1.3

[TocTpoenue rpapukoB u
BU3YyaJIM3allvsl JaHHbIX

4(0)

I3

[K-1.2
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3aiuTa npoeKTa

2(0)

[Ipoekr

IK-1.1,
I1K-1.2, I[IK-1.3

4.3.2. IlepeueHn TeM (BONPOCOB), BLIHOCHMBIX Ha CAMOCTOSITEJIbHOE H3yYeHHe

CaMOCTOSITeJIbHOIl Pa00THI CTY1€HTOB

Ne dopmupyemMast
Tema 3aganue PMHDY UK
/1 KOMIIETEHLIVSI
1 | Cucremsl I'moccapwmit ocHoBHBIX TepMuHOB CKM. IK-1 IK-1.1
KOMITBIOTEPHOMN CKM o00111ero ¥ crienuain3upoBaHHOrO Ha3HAYEHH S

MaTeMaTHKU:
UCTOPHs BOTIPOCA,
OCHOBHBIE
onpeJieNneHusl,
(pyHKLIMOHATbHBIE
BO3MOKHOCTH,
apXUTEKTypa




Ne
n/n

Tema

3agaHue

dopmupyemas
KOMIIETEHLI S

WK

O0630p HPOAYKTOB
KOMITaHUH!
Wolfram
Research.
Beenenue B s3bIK
Wolfram

Pa6ora ¢ texnonorusamu Wolfram

IK-1

IK-1.1

Maremaruyeckue
pacyersl,
BBIYKCIICHU S,
MOCTpOEHUE
rpagukoB ¢
HCIIOL30BAHUEM
MIPOJIYKTOB
KOMIIaHUH!
Wolfram
Research

PaCCMOTpCTL BOIIPOCHI BU3YAJIU3allUU JAHHBIX, IIPEMJIOKCHHBIE B OHJIAH Kypce 1o

0OCBOEHHIO s13bIKa Wolfram

(https://www.wolfram.com/language/elementary-introduction/2nd-ed/?source=nav)

IK-1

IK-1.2

00630p
(pyHKIIMOHAITBHBIX
BO3MOKHOCTEH U
BBIUUCITUTEIBHBIX
HUHCTPYMEHTOB
cuctemMbl Maxima

Pemtenne 0ObIKHOBEHHBIX AvippepeHIMaIbHbIX ypaBHeHH B Maxima

IK-1

IK-1.2

Ioctpoenue
rpaukoB u
BU3yaJIM3aLIs
na"aeix B CKM
Maxima

Pa3o6parb camocTosITeNbHO TeMy " AHMManus rpaduKoB yHKIIA"

IK-1

MK-1.2

YucneHHble
MOJIEIMPOBAHHUE B
Maxima

HaricaTh BHIYMCIIUTEIBHOE SCCe ”MOHCJ'II/IPOB&HPIC UHAMHYECKUX CHCTEM'

IK-1

IK-1.2

Beenenue B R
(RStudio, Google
Colab)

Beenenne B R (RStudio, Google Colab)

IK-1

IK-1.1

MeTtonpt
YHCJIEHHOTO
peliieHus 3a1a4
MaTEMaTHYECKOIO
aHamM3a u
JIMTHEHHOU
anreOpsl

W3yueHue OCHOBHBIX (DYHKLIMI U IEPEMEHHBIX Ha IIpUMepax.
OCHOBHBIE CTPYKTYPBI JaHHBIX B R

IK-1

MK-1.2

Ioctpoenue
rpaukoB u
BU3yaIN3aLus
JIaHHBIX

IocrpoeHue COXHBIX (PYHKIMIL.
TocTpoeHue COKHBIX OOIIEU3BECTHBIX (DYHKLIMMA.
IocTpoeHne NOBEpXHOCTH

IK-1

MK-1.2
IK-1.3

10

IIpoekr:
YHCIIEHHO®
MOJEINPOBaHUE C
UCTIONB30BAHIEM
MHCTPYMEHTOB.
PacCMOTPEHHBIX B
Kypce CHCTEM
KOMIBIOTEPHOM
MaTeMaTHK1

ITonroroBka MPOEKTa 110 UHAWBUAYAJIbLHOMY 3a/IaHUI0

IK-1

IK-1.1
MK-1.2
IK-1.3

4.4. MeTonuecKne yKa3aHus M0 OPraHu3anui caMoCTOSTEIbHOH PadoThl

CTY/ICHTOB

CamocrosiTenbHasi paboTta CTyAeHTOB BceX (popM U BUIOB OOyUYEHUs SIBISETCS OAHUM U3
00s13aTeJIbHBIX BUOB 00pa30BaTeIbHOM JIEATEIBHOCTH, 00ECIeUNBAIOINEH pean3alyio TpeOOBaHHI
denepanbHBIX TOCYJAPCTBEHHBIX CTAHJAPTOB BHICIIETO MPOdECcCHOHATBHOIO 00pa3oBaHUS.
CornacHo TpeOOBaHMSAM HOPMATUBHBIX JOKYMEHTOB CAMOCTOSITENIbHASL Pa00Ta CTY/IEHTOB SIBJISIETCSI
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00s13aTeJIbHBIM KOMIIOHEHTOM OOpa30BaTeJbHOIO Tpollecca, TaK Kak OoHa oOecredyuBaer
3aKperuieHUe MOoJy4aeMbIX Ha JIEKIIMOHHBIX 3aHATUSX 3HAHUW MyTeM MPHOOPETEHHS] HABBIKOB
OCMBICJICHUSI M PACIIMPEHUS UX COJIepKaHMUsl, HABBIKOB PEIlIeHUsI aKTyaJIbHBIX MPo0OieM (hopMup-
OBaHMSI OOIICKYJIBTYPHBIX M MPO(ECCUOHATBHBIX KOMIIETCHIIMI, Hay4HO-HCCIIe0BATEIbCKON
JeATEeIbHOCTH, MOATOTOBKM K CeMUHApaM, JTJaOOpaTOpHbIM padoTaM, ciaue 3a4e€TOB U 9K3aMEHOB.
CamocrosiTespHast paboTa CTYAEHTOB IPeCTaBIIsieT COO0N COBOKYITHOCTh ayJAMTOPHBIX M BHEay-
JOUTOPHBIX 3aHATHH U padoT. CamocTosiTebHasE paboTa B paMKax 00pa30BaTeIbHOTO Iporecca B
By3€ pelliaeT CAeAyoIlue 3aa4u:

— 3aKpervieHue W paclidpeHue 3HAHWUW, YMEHHU, MOJyYeHHBIX CTYJIeHTaMH BO BpeMs
ayJIMTOPHBIX W BHEAYAMTOPHBIX 3aHATHUH, MpEBpallleHhe UX B CTEPEOTUIIBI YMCTBEHHOW W
(puzmyeckoi aesTeIbHOCTH;

— HpI/IO6peTCHI/IC JOITOJITHUTCJIbHBIX 3HAHUW ¥ HABBIKOB I10 JUCHUITTIMHAM yqe6H0r0 IJ1aHa;

— (I)OpMI/IpOBaHI/IC U pa3BUTHUC 3HAaHUU " HAaBBIKOB, CBA3aHHBIX C HAYYHO-
HCCH@IIOBaTeHBCKOfI OE€ATCIBbHOCTDBIO,

— Ppa3BHUTHE OpPHUEHTAIIMM M YCTAaHOBKM Ha KaueCTBEHHOE OCBOEHHE 0Opa30oBaTEIbHOM
HPOTPaMMBl;
— pa3BHUTHE HABBIKOB CAMOOPTaHU3ALNY;

— CI)OPMI/IpOBaHI/IC CaMOCTOATEJIBbHOCTU MBbIIIJIICHUA, CIIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBCPHICHCTBOBAHWIO W CaMOPEAIN3allvuu;

— BHIpa0OTKa HaBHIKOB 3((PEeKTUBHOU CaMOCTOATENbHON MpodecCHoHAIbHON
TEOPETUYECKOM, MPAKTUUECKON M yueOHO-UCCIIE0BATENbCKON JesITeIbHOCTH.

IloaroroBka Kk Jeknuu. KauectBo ocBoeHUs cofepkaHUs KOHKPETHOW JAMCITUTIIAHBI
MPSIMO 3aBUCUT OT TOTO, HACKOJIBKO CTYAEHT caM, Oe3 BHEIIHEero MpUHYkAeHUs hopMupyeT y ceds
YCTAaHOBKY Ha TOJTyYeHHE Ha JIEKITUSAX HOBBIX 3HAHWU, TOTIONHSIONIUX YK€ UMEIOIIUECS 110 JAaHHON
JUCHUIUIMHE. BpeMs Ha MOArOTOBKY CTYAEHTOB K [IBYXYacCOBOM JIEKIIMM O HOPMAaTuBaM
cocTaBigeTr He MeHee 0,2 Jaca.

IloaroroBka Kk mpakTu4eckomy 3aHsTHIO. [IoAroToBKa K MPaKTUUYECKOMY 3aHSTHIO
BKJIIOYAET CJIEYIOIIME JIEMEHThl CAMOCTOSITESIbHON AESTEIbHOCTH: YETKOE MPe/ICTaBIeHNE 1IeJN U
3aJjay ero NpOBEJCHUS; BbIJCJICHUE HABBHIKOB YMCTBEHHOW, aHAJUTUYECKOW, Hay4YHOU
AeSATEIbHOCTH, KOTOPbIE CTAaHYT Pe3y/IbTaTOM MpeICTOsIIel padoThl. BripaOGoTKa HABBIKOB OCYIIEC-
TBJISICTCSI C TIOMOIIBIO TIOTyYEHUsT HOBOW MH(pOpMAIUK 00 U3ydaeMbIX MpoIeccax v ¢ OMOIIBIO
3HAHMS O TOM, B KaKOW CTETNeHU B JaHHOE BpeMsl CTYAEHT BJajleeT METOJAMU HCCIIeJOBATEIbCKOM
AeSTeIbHOCTH, KOTOPHIMH OH CTaHET TOJIb30BaThCs HA MPAKTUUECKOM 3aHATUH. [ToaroroBka k
MPAaKTUUECKOMY 3aHSATHUIO Hepeako TpebyeT momdopa Marepualia, JaHHBIX U CIEIHATbHBIX
MCTOYHUKOB, C KOTOPBIMU MPEICTOUT yueOHast padora. CTyIeHTHl JOJIKHBI I0Ma MOArOTOBUTH K
3aHATUI0 3—4 nipuMepa (GOPMYJIUPOBKHM TEMbI UCCIIEIOBAHUSI, MIPEACTABJIEHHOTO B MOHOTpausix,
HAYYHBIX CTaThsIX, OTUETaX. 3aTeM OHM CAMOCTOSITEJIbHO OCYIIECTBIISIOT MOUCK COOTBETCTBYIOIINX
HMCTOYHUKOB, OMPEIEIAIOT aKTyaJTbHOCTh KOHKPETHOTO HCCIIeOBAHUS MPOIECCOB U SBJICHUH,
BBIJICJISIIOT OCHOBHBIE CITOCOOBI JIOKA3aTe/IbCTBA aBTOPAMH HAYYHBIX Pa0OT IEHHOCTH TOTO, YeM OHHU
3aHUMAOTCA. B XolIe camMoro NmpakTUUYECKOTO 3aHATHUS CTYIEHTH CHadaja MpeaCTaBIsIOT
HaliJIecHHbIE UMY BapHAHTBI (hOPMYJIMPOBKH aKTyaTbHOCTH UCCIIEIOBaHM S, OOCYK/IAI0T UX M 000CHO-
BBIBAIOT CBOE MHEHME O HAWJIy4IlleM BapriaHTe. BpeMs Ha MOATOTOBKY K MPAKTUUECKOMY 3aHSATHIO
M0 HOpMAaTUBaM cocTaBisieT He MeHee 0,2 yaca.

IIogroroBka K KOHTPOJbHOI padore. KoHTposnbHas pabora HazHavyaeTcs mocie
W3yUYeHUs ONpeeSICHHOTO pasziena (pa3esioB) TUCIHUIUIMHBL U TIPEJICTaBIIsIeT COOOW COBOKYITHOCTb
pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYJAEHTOB Ha BOIIPOCHI, KOTOPhIE OHU 3apaHee MOJydaioT OT
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npenogaBarenss. CaMOCTOSITENbHAS TIOATOTOBKA K KOHTPOJILHOW paboTe BKIOYAeT B ceOs: —
M3y4YeHUE KOHCHEKTOB JIEKLIMH, PACKpPbIBAIOIIMX MaTepuasi, 3HaHHE KOTOPOro HpoBepsieTcs
KOHTPOJIbHON pa0OTOH; MOBTOpEeHUE Yy4eOHOro marepuania, MOJyUYeHHOTO TP MOATOTOBKE K
CEMHUHAPCKUM, MPAKTUYECKUM 3aHSATUSM U BO BpeMsl UX MPOBEICHUS; U3yUeHHEe JOMOTHUTETbHON
JIUTEpaTypbl, B KOTOPOl KOHKPETU3UPYETCsl COJEPKaHUE MPOBEPSEMbIX 3HAHUI; COCTaBIEHUE B
MBICJIEHHOW (hOpME OTBETOB Ha MOCTABJIEHHbIE B KOHTPOJIBHOM paboTe BOMPOCHI; (POpMUPOBAHHE
MICUXOJIOTMYECKON YCTAHOBKY HA YCIEIIHOE BBIIIOJHEHUE BCEX 3a/aHuil. Bpemsi Ha mOAroToBKy K
KOHTPOJIbHOHM padoTe N0 HOpMaTHBaM COCTaBJIsIeT 2 Yaca.

IloaroroBka Kk 3k3aMeHy. CamocTosiTelbHAsl MOATOTOBKA K 3K3aMEHY CXOXa C
MOATOTOBKOM K 3auery, ocoOeHHO eciu oH auddepenuupoBannsii. Ho o6bem ydeOHOro
Marepualia, KOTOpLIfI HYXHO BOCCTAHOBUTH B MaMATH K 3K3aMCHY, BHOBb OCMBICJIINTL U MOHATD,
3HAYUTEJIBHO OOJIbIlIe, TOITOMY TpeOyeTcsi OOJblile BpeMEH! UM YMCTBEHHBIX YCHJIHMA. BaxHO
chopMHUpPOBaTh LEJOCTHOE TPEACTABICHHE O COAEPKAHWU OTBETAa Ha KaXJBIHl BOMPOC, UTO
Hpe/roiaraeT 3HaHue Pa3HbIX HAYYHbBIX TPAKTOBOK CYIIHOCTH TOTO WJIM MHOTO SIBJICHHUSI, IIPOLIECCa,
yMEHUE PacKpbIBaTh (PaKTOPHI, ONpPEACIIAIoNINe X MPOTUBOPEUUMBOCTh, 3HAHUE MUMEH YUYEHBIX,
U3y4YaBLIMX 00CyxaaeMylo pooiemy. Heo6xomumo Takske mpuBecTr HHPOPMAIMIO O MaTepraiax
OMIIUPUYCCKHUX HCCHGHOB&HHﬁ, YTO YKa3bIBA€T HAa BCECTOPOHHIO IOATOTOBKY CTYACEHTA K
9K3aMeHy. BpeMs Ha MOArOTOBKY K 3K3aMeHY MO HOpPMaTMBaM COCTaBisieT 36 4acoB aJis
OaKanaBpoB.

®opMbI BHEAYTUTOPHOH CaMOCTOSITEJIbHON Pa6oThI

CocraBiaenune ruaoccapus llenp camocTosTeNbHOU padOTHI: MOBBICUTH YPOBEHbB
MHOOPMAIIMOHHBIT KYJIBTYPHI; IIPUOOPECTH HOBBIE 3HAHUS;, OTPAadOTaTh HEOOXOAMMbIC HABBIKHU B
MpeaIMeTHOI 061acTi yuyeOHoro Kypca. [ioccapuii — cioBaphb crieliiaaIn3upoOBaHHBIX TEPMUHOB U
ux onpenenennid. CTaThs rjoccapuss — omnpeneneHue TepmuHa. ConepkaHue 3agaHust: cOop u
CHCTeMaTH3al¥s MOHITUN UM TEPMUHOB, OObeAMHEHHBIX 00IIel crielinuieckoil TeMaTuKOu, 1Mo
OJHOMY JIMOO HECKOJIbKUM HCTOYHWKAM. BrImojHeHWe 3agaHus: 1) BHUMATEIbHO MPOUYUTATH
paboTy; 2) omnpenenuTh HanboJee YacTo BCTpedamolluecs TepMHUHBI; 3) COCTaBUTH CIHMCOK
TEePMUHOB, 00BETUHEHHBIX OOl TeMAaTHUKOW; 4) pacIiojiOKUTh TEPMHUHBI B a7I(haBUTHOM TIOPSIJIKE;
5) cOCTaBUTh CTaThU IJIOCCApPUs: — JaTh TOYHYIO (DOPMYJIMPOBKY TEPMUHA B UMEHUTEIbHOM
najie’xxe; — O0OBEMHO PACKPHITh CMBICIT JIAaHHOTO TepMuHa [L1aHUpyeMble pe3ybTaThl CaMOCTOS-
TEIbHON PabOTHI: CIOCOOHOCTh CTY/GHTOB pelllaTh CTaHIApTHBIE 3a/auu MpodheCcCUOHATbHON
JeSATeILHOCTH Ha OCHOBE MH(OPMAITMOHHOW U OMOIHOrpaduieckor KyabTyphl ¢ IPUMEHEHUEM
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTMH M C YYeTOM OCHOBHBIX TpeOOBaHUU
MH(pOPMAIIMOHHON 0e30MacHOCTH.

Pa3pa6oTka npoekTa (VHIVBHUIYaJIbHOTO, TpynmoBoro) Lleias camocTositesbHON padoTHI:
pa3BUTHE CIIOCOOHOCTH MPOTHO3UPOBAThH, TPOEKTUPOBATh, MOJEIUPOBATh. [IpOEeKT — «orpaHu-
YEeHHOE BO BpEeMEHH IIeJIeHaNpaBIeHHOe U3MEHEHHE OT/IEIbHON CHCTEMBI C YCTaHOBJIEHHBIMH TPeOo-
BaHUSIMU K KayeCTBY pe3yJIbTaTOB, BO3MOXHBIMU PaMKaMHU pacxoja CPeACTB U PECYpCOB U
crnieurdurueckoil opranuzanueil». Boimonnenue 3aganus: 1) quarHocTuka cutyanuu (mpodnemMar-
u3alus, 1esernojaranue, KOHKpeTu3anus e, GopMaTupoBaHUE MPOEKTa); 2) MPOEKTUPOBAHUE
(yrouHeHue 1ienv, (YHKIMM, 33/1a4 U TUIaHa pabOThl; TEOPETUIECKOE MOJIEIMPOBAHUE METOIOB U
CpE/ICTB pellieHus 3a/1a4; JeTalbHasl MPopadOTKa ITAMOB PellleHrs] KOHKPETHBIX 33/1a4; MOIIaroBoe
BBITIOJIHEHUE 3aIUIAHUPOBAHHBIX IMPOEKTHBIX JEWCTBUHN; CUCTeMaTtu3alus u 0000IeHue
MOJYYEHHBIX pe3yJbTaTOB, KOHCTPYUMPOBAHUE NPEIINojaraeMoro pesyjibTara, MONIaroBoe
BBIIIOJIHEHUE MPOEKTHBIX JEUCTBHM); 3) pediekcusl (BbIAICHEHUE COOTBETCTBUS IMOJIYYEHHOIO
pe3yJbTaTa 3aMbICITY; ONpee/ieHue KayecTBa MOJTyYeHHOTO MPOAYKTa; MEPCIIEKTUBBI €r0 Pa3BUTHS
¥ ucnojbp3oBaHus). [Ipenanonaraemble pe3yJbTaThl CaMOCTOSITENBHON pabOTH: TOTOBHOCTH
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CTYJEHTOB MCHOJIb30BaTh 3HAHWE COBPEMEHHBIX MPOOIeM HAyKW U 0Opa30BaHUS MPHU pElICHUN
oOpa3oBaTenbHbIX U MPOMECCHOHATBHBIX 3a7a4; TOTOBHOCTh MCIOIb30BaTh WHIWBUYaJIbHbIE
KpeaTUBHBIE CIMOCOOHOCTH [JIs OPUTHMHAJIBHOTO pEIIeHWs UCCIeJOBATEIbCKUX 3a1ad; —
CIMOCOOHOCTh MTPOTHO3MPOBATH, MPOEKTUPOBAThH, MOACTUPOBATD.

Nudopmanuonnslii mouck llens camocToATeIbHON padOTHL: pa3BUTHE CIIOCOOHOCTH K
MPOEKTUPOBAHUIO U TMPeoOpa3OBaHUI0 yUEOHBIX NEWCTBUIM HAa OCHOBE PA3IMYHBIX BUJIOB
MH(POPMAIIMOHHOTO NoucKa. H(pOpMaIMOHHBIN MOUCK — MOUCK HECTPYKTYPUPOBAHHOW JIOKYMEHT-
anmpHOM MH(popmanuu. CNUCOK COBpeMEHHBIX 3aJay MH(GOPMALMOHHOIO TMOUCKA: pellleHue
BOIIPOCOB MOJEJIMPOBAHUSA; KjacCU(puUKaluus JAOKYMEHTOB; (uiabTpauus, KjiaccupuKanus
JOKYMEHTOB; POEKTUPOBAHKE aPXUTEKTYP MOUCKOBBIX CUCTEM U TMOJIb30BaTeIbCKUX UHTEP(EicoB;
u3BjgedeHue wuHopmanuu (aHHOTHpPOBaHWE W pedepupoBaHue TOKYMEHTOB); BBIOOP
MH(}OPMAIIMOHHO-TIOUCKOBOTO SI3bIKA 3allpoca B MOUCKOBBIX cucTemax. CopepkaHue 3aJaHusl Mo
BUJIaM TIOVCKA: TIOUCK OMOIMorpapuueckrii — MOUCK HEOOXOAUMBIX CBEJCHHI 00 MCTOYHUKE W
YCTaHOBJIEHUWE €ro HaJuuusl B CUCTEMe APYruX UCTOUYHUKOB. Bemercs myrem pasbicKaHUS
oubauorpaduyeckoil nHpopmanuu u OudIMOrpadpuueckux Nocoduin (MHMPOPMALMOHHBIX
W3[1aHUH); TIOUCK CaMUX MH(OPMALIMOHHBIX UICTOYHUKOB (JOKYMEHTOB U U3[JaHUI), B KOTOPBIX €CTh
WJIM MOKET CONIEPKAThCsl HYKHasi TH(OPMalIUsl; — MOUCK (DAKTUYECKUX CBEIEHUH, COIepKaIUXCs
B JIUTEepaType, KHUTe (Hampumep, 00 UCTOPUYECKHUX (pakTax U COOBITHSAX, O OMOrpauuecKux
JAHHBIX U3 KU3HU U JESTEIbHOCTH MUcaTeIs, YYeHOro U T. 11.). BelnonHeHue 3ajaHust:

1) onpenenenre o6nacTy 3HAHUN;

2) BBIOOp TUMA M UCTOYHUKOB JAHHBIX;

3) cOop MaTepraoB, HEOOXOAUMBIX JIJIs1 HATIOMTHEHHS MH(POPMAIIMOHHOW MOJIEIH;

4) or6op HanboJIee NoIe3Hol MH(MOPMAITHAH;

5) BBIOOp MeTonma 00paboTKM MH(popMaluK (Kiaccudukanus, KiacTepusanus, perpecc-
WOHHBIN aHaIM3 U T.[I.);

6) BBIOOp aJropuTMAa TMOKMCKA 3aKOHOMEPHOCTEH;

7) MOUCK 3aKOHOMEPHOCTEH, (popMabHBIX MPaBUJI U CTPYKTYPHBIX CBs3€Hl B COOpaHHOMN
nHGpOpMaIINH;

8) TBOpUecKast MHTepIIpeTalys NOJIyYeHHbIX pe3yJIbTaToB.

[Tnanupyemble pe3yabTaThl CAMOCTOATENLHON padOThl: — CIIOCOOHOCTb CTYAEHTOB pellaTh
CTaHAAapTHbIE 3aJayd NPOo(ecCUOHAIbHON JEeATEJbHOCTH Ha OCHOBE MH(POPMAIMOHHOW U
oubauorpapuueckoil KyJabTypel C MNPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTMI M C yY4EeTOM OCHOBHBIX TpeOOBaHMiII MH(MOPMAIMOHHON 0€30MaCHOCTH; TOTOBHOCTb

MCMOJIb30BaTh 3HAHUE COBPEMEHHBIX MPOOJieM HayKW M 0Opa30BaHUs MPHU pellieHur o0pa3oBa-
TEJIbHBIX ¥ IPO(eCCUOHATIBHBIX 33/1a4.

Pa3pa6oTrka MyJbTHMeUiIHON mpe3eHTamun llenn caMocTosiTeNbHON PadOTHI
(BapuaHThl): — OCBOEHHE (3aKperuieHre, 0000IeHne, CUCTeMaTH3alis) Y9eOHOro Marepuania; —
oOecrieyeHre KOHTPOJISl KauecTBa 3HAaHUN; — (DOPMUPOBAHUE CIIEIMAIbHBIX KOMIIETEHIINH, oOecre-
YMBAIOIIMX BO3MOXHOCTh paOOThI ¢ HH(OPMAIIMOHHBIMY TEXHOJIOTUSIMU; — CTAHOBJICHHE OOIIIEK-
YABTYPHBIX KOMIIETEHIIMI. MynbTUMeEINiiHAS TIpe3eHTalusl — TMpPeACTaBIeHUE COAepKaHUS
y4eOHOro Marepuaja, y4eOHOW 3a/laud C UCIIOJb30BAaHUEM MYJIbTHMEAUWHBIX TEXHOJOTHH.

Brinonnenue 3aganus:

1. Dtan npoeKTUpOBaHUSI: — OMpeeSieHre TeJiell NCTONIb30BaHUs MIPE3eHTaIK; — cOop
HEOOXOJMMOT0 MaTepuasa (TeKCThl, PUCYHKH, CXeMBI U JIp.); — (OPMHpPOBAHHE CTPYKTYpPHI U
JIOTMIKY TIOIa4X MaTepuaa; — CO3[aHue MaIlKK, B KOTOPYIO MIOMEIleH COOpaHHBII MaTepuall.
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2. Drtan KOHCTPYMPOBaHUsI: — BBIOOP mporpammbl MS PowerPoint B MeHIO KoMITbIOTEpa; —
ornpejesieHue OU3aiiHa CaiIoB; — HAIOJIHEHUE CIalioB COOpaHHOW TEKCTOBOW M HATISIAHON
nHpopManmenn; — BKIoueHne 3G(PEKTOB aHUMAIIUU M MY3BIKAJbHOTO COMPOBOXACHUS (IpU
HEOOXOIMMOCTH); — YCTaHOBKA PEeXUMa MOKa3a CIaiA0B (TUTYIbHBIN Caiif, BKIIOUYAOIIUNA HauMe-
HOBaHUe Kadepsl, IJie BHIOIHEHa padoTa, Ha3BaHUE IMPE3EHTAIIUH, TOPOJ M TOJT; COJIepKATeTbHBIN
— CITMCOK CJIAfi/IOB MPE3eHTAIUH, CTPYNIUPOBAHHBIX 1O TeMaM COOOIICHUSI; 3aKII0UUTETbHbIN
CIIAi/l COAEPKUT BBIBOMIBI, TIOKEIAHUS, CIICOK JIUTEPATyPhI U TIP.).

3. Dran MOIACIINPOBAHUA — IPOBEPKA W KOPPEKIHUA MOATOTOBJIIEHHOIO Martc€pualia,
OIPEACTICHUEC IMTPOIJOJIKUTECIIBHOCTHU €ro JCMOHCTPpAllHH.

[TnaHupyemble pe3yJabTaThl CAMOCTOSITENIBHON paboThl: — TOBBIIIEHUE MH(POPMAIIMOHHON
KyJbTyphl CTYAEHTOB W oOecredyeHue MX TOTOBHOCTU K HHTErpalud B COBpPEeMEHHOEe
MH(POPMAITMOHHOE MPOCTPAHCTBO; — CIIOCOOHOCTh pellaTh CTaHAApPTHHIE 3a[a4d MPodeccuoH-
QJIbHOU JISSITeJTIbHOCTU Ha OCHOBE MH(OPMAIIMOHHOW ¥ OMOMMOrpaduuecKoi KyabTyphl ¢ TpUMe-
HEHHEM MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUI U C yUYETOM OCHOBHBIX TPeOOBaHUMN
nHdOpMaIIMOHHON 6€30MaCHOCTH; — CHOCOOHOCTh K KPUTHYECKOMY BOCHPUSITHIO, 00O0OIIEHUIO,
aHaM3y MPOopeCcCUOHAIBLHON MH(MOPMAITUK, TIOCTAHOBKE I1EJIM ¥ BHIOOPY IMyTel ee JOCTUKEHUST, —
CHOCOOHOCTh MPUMEHSTh COBPEMEHHBIE METOAVKHM M TeXHOJOTMU OPraHW3allid U peaau3aiuu
00pa30BaTENILHOTO TMpoIecca Ha pa3IMYHbIX 00pa30BaTEIbHBIX CTYIEHSIX B Pa3JIMYHBIX 00pa3oBa-
TEeJIbHBIX YUPEKJCHUSIX; — TOTOBHOCTh UCTIOIb30BaTh MHVBHIyaIbHbIE KPeaTUBHbBIE CIIOCOOHOCTU
TSl OPUTMHAJIBHOTO PEIeHus UCCIIeJOBATENIbCKHUX 3a]a4.

B ®BI'OY BO «MI'Y» opranuzaius camOCTOSATEIbHOU padOThl CTYIEHTOB perjaMeHT-
upyetcs [lonoxeHreM 0 caMOCTOSITEIbHON padoTe CTYIEHTOB, MPUHATHIM Y4eHbIM coBeToM UT'Y
22 wiona 2012 1.

4.5. IIpumepHasi TeMaTHKa KypCOBBIX padoT (IPOEKTOB)

[o 1aHHO¥ TUCITUIIIHE BHITIOIHEHNE KYPCOBBIX MIPOEKTOB (padoT) HE MpeyCcMaTpHUBAETCSI.

V. VYY4EBHO-METO/IMTYECKOE 1 ”THPOPMAIIMOHHOE OBECIHEYEHHE
TACTATLIIVMHBI (MO TVJIST)

a) OCHOBHAasI JIUTepaTypa

1. Pobept, . R B geiicTBuM. AHanu3 W BU3yaJu3auusl JaHHBIX B mporpamme R
[Dnextponnbi pecypc] / U. Podepr, KabakoB. - DneKTpoH. TekcToBble 1aH. - Mocksa : JIMK
IIpecc, 2014. - 588 c. - IbC "Jlanp". - Heorpanuy. gocryi. - ISBN 978-5-97060-077-1 : b. 1.

2. JlecuukoB, Ban HukonaeBuu. [IpumeHeHune cucteM KOMIBIOTEPHOW MaTEMAaTUKH B
pElLIeHNU TUIIOBHIX MaTeMaTnueckux 3afad [Tekcr] : yue6. mocodue / . H. Jlecuukos, E. H.
NBanoBa, M. K. Yepsunckuii ; peu.: . A. Hukudoposa, C. B. Aprembesa ; pkyT. roc. yH-T,
[len. un-T. - Upkytck : OtTHck, 2015. - 110 c. ; 20 cm. - ISBN 978-5-9907720-1-4 : 100.00 p.

0) 1OMOJIHNTEIbHASI JUTEepPaTypa

1. IBanoBa, Enena HukomnaepHa. TexHomorus pemeHus 3ajJady ¢ NIPUMEHEHUEM STAIlOB
KoMITbloTepHOro MozienupoBanus [Tekcer] : yue6. nocodue / E. H. MiBanoBa, U. H. JlecHukos ; pel.:
N. A. Hukudoposa, H. A. Ileracosa ; Upkyt. roc. yu-t, [lea. un-t. - Upkytck : OtTHck, 2015. -
79 c. ;20 em. - ISBN 978-5-9907720-7-6 : 90.00 p.

2. lopromkuH, Anekcanap IlerpoBud. AGcTpakTHasi U KoMmmbloTepHas anreopa [Teker] :
y4eO. 7151 BY30B : ISl CTY[. By30B, 00y4. 1o maremar., U T-nanpasnenusim / A. I1. T'opromkuH. -
M. : FOpaiit, 2021. - 691 c. : wi., Tadm. ; 24 cm. - (Beiciiee obpazoBanue). - bubmuorp.: ¢. 679. -
ISBN 978-5-534-14085-9 : 1642.30 p.

3. IMankpatbeB, EBrenuii BacuibeBuy. DneMeHTH KOMIBIOTEpHOU anreOpsl [Teket] : yued.
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nocodue / E. B. [TankpatbeB. - M. : HTepHeT- YHUBepcUTeT UH(GOPM. TEXHOJOTUH : BuHOM.
Jlabopatopus 3Hanuit, 2010. - 247 c. ; 22 cM. - (OcHOBH MUH(pOPMATUKM U MAaT€MaTUKH). -
bubmmorp.: c. 243-244. - TIpeam. yka3s.: c. 245-246. - ISBN 978-5-9556-0099-4. - ISBN
978-5-94774-655-6 : 308.70 p.

B) IepuoguYecKas JuTeparypa

Her.

r) 6a3bl JaHHBIX, HH()OPMAIIHOHHO-CIPABOYHbIE 1 TONCKOBbIE CHCTEMBI
1. Haumonanbehbiii OtkpeiThiii YHuBepeuter «MHTYUT» (intuit.ru)

B cootBerctBum ¢ 11. 4.3.4. ®I'OC BO, oOyyaronmmMcs B TEUSHHE BCEro Meproia 00ydeHUs
oOecrieueH HEOrpaHMYEHHBIH AOCTYyN (ydaJeHHBId AOCTYMH) K 3JIEKTPOHHO-OMOIMOTEUHBIM
cUCTeMaMm:

— OrTkpsiTasg 37eKTpoHHasi 6a3a pecypcoB U HCCIENOBAaHUN «YHHUBEPCUTETCKAs
nnpopmannonHas cucrema POCCUS» [DnekTponnsiii pecypc] : cait. — Pexxum gocryna:
http://uisrussia.msu.ru GeCCpOYHBIN

— TocynapctBeHnas uH@opmanunoHHasa cucreMa «HanuoHanbHass 3JE€KTpPOHHAsA
OoubMoTeka» [EeKTPOHHBIA pecypc] : caiiT. — Pexum nocrymna: http://H36.pd. 6eccpounsiit

— Hayunas snextponnas 6udnuoreka «ELIBRARY.RU» [DnekTpoHHbIi pecypc] : caiT. -
Kontpakrt Ne 148 ot 23.12.2020 r. Akt ot 24.12.2020 1. Cpok nevictBus mo 31.12.2022 r. —
Pexxum nocryna: http://elibrary.ru/

— IBbC «M3narensctBo Jlanb». KonTpakt Ne 04-E-0346 ot 12.11.2021 r. Ne 976 ot
14.11.2021 r. Cpok geuictug o 13.11.2022 r. — Pexum gocryna: https://www.e.lanbook.com

— 3BC 243 «bubmmorex». 'ocynapctBenHbiil KoHTpakT Ne 019 ot 22.02.2011 r. OO0
«Bbubmuorex». Jlunensnonnoe cornamenue Kk ['ocymapcrBeHHOMY KOHTpakty Ne 019 ot
22.02.2011. Cpoxk peiictBusi: 6eccpounbiil. — Pexxum mocryna: https://isu.bibliotech.ru/

— 9BC «Pykont» LIKB «bubokom». Ne 04-E-0343 or 12.11.2021 r. Akt Ne 6K-5195 ot
14.11.2021 r. Cpok gevictus o 13.11.2022r. — Pesxxum nocryna: http://rucont.ru

— DBC «Aibdyke.py/ibooks.ru» OO0 «Aidyke». Kontpakt Ne 04-E-0344 ot 12.11.2021
r.; Akt ot 14.11.2021 r. Cpok aevictBus no 13.11.2022 r. — Pexxum gocryna: http://ibooks.ru

— DnekTpoHHO-OubOAMoTeuHass cucremMa «IBC IOpaiit». OO0 «DnekTpoHHOE
m3gatenbcTBo FOpaiiT». Kontpakt Ne 04-E-0258 ot 20.09.2021r. KonTpakt Ne 04-E-0258 ot
20.09.2021 r. Cpok pepictBus nio 17.10. 2022 r. — Pexum pocryna: https://urait.ru

— VB UBUC. Koutpakt Ne 04-E-0347 ot 12.11.2021 r. Akt ot 15.11.2021 r. Cpok
nevictBus ¢ 01.01.2022 no 31.12.2022 r. — Pexum pocryna: http://dlib.eastview.com

— DnekrponHas 6udnmroreka NI I'pedbennukoB. Kontrpakt Ne 04-E-0348 ot 12.11.2021r.;
AKT Ne 348 ot 15.11.2021 r. Cpok neuctusa ¢ 01.01.2022 no 31.12.2022 — Pexum gocryna:
http://grebennikon.ru

VI. MATEPUAJIbHO-TEXHUTYECKOE OBECIIEYEHUE JUCIMITIJINHbBI

6.1. YueOHO-J1a00paTOpHOE 000py/1I0BaHNE

HaumeHnoBanue IlepeueHs MMLIEH3UOHHOTO
. OcHaleHHOCTD ClIeLUaIbHBIX
ClieLlaIbHBIX TOMEIIEHUI 1 . . IPOrpaMMHOIO oOecriedeHHU .
N MOMEILEHUI 1 TIOMELEeHUI 115
HOMeILEHUI 15 - PexBU3UTH TOATBEPAK JAIOILETO
N CaMOCTOATEIIbHON padbOThI
CaMOCTOSITEILHOW paOOThI JOKyMEHTa
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CrieriaJibHbIE IOMEIIEHM S

VueOHast ayiuTopus JUIst
MIPOBEICHUSI 3aHATHIA
JIEKLIMOHHOTO U
CEMUHAPCKOro
THIA,TeKyIero KOHTPOIs,
MTPOMEKYTOUHON
aTTecTalyu.

Ayaurtopusi 06opynoBaHa
CrieMaTM3UPOBAHHON y4eOHOM
MeOeIbio, TEXHUYeCKUMHU
cpeacTBaMy OOyYeHUsI, CITyKaIllIuMU
JUTs ipecTaBieHus1 MH(GOpMAaIK
OOMBIIION ayIUTOPHU:

HoyTt6yk(AserAspirev3-5516
(AMDA10-4600M 2300 Mrm)) (1
HITYKa) C HEOrPaHUYEHHBIM
JIOCTYIIOM K ceTH MIHTepHeT;
ITpoexTtop Vivitek, sxpan
ScreenVtdiaEcot- 3200*200MW
1:1, KOJIOHKH, HAOOPBI
JIEMOHCTPAIMOHHOTO 000PYIOBAHMS
¥ y4eOHO-HAIJISHBIX TOCOOMIA,
00ecIeunBaIIre TEMATUYCCKHE
WJUTIOCTPAIIMU, COOTBETCTBYIONINE
paboyeii mporpaMmme JUCIATLTAHBI
«APXUTEKTYPHBIN MOIXOM K
Pa3BUTHIO TIPEANPUSITAN U
MHMOPMAIIMOHHBIX CUCTEM> .

Vuebnas nadoparopusi:
KOMITBIOTEPBI [1s1 IPOBE/ICHUSI
MPaKTUIECKUX padoT (CUCTEMHBIN
610k AMDAthlon-64 X3 445 3100
MIu), Monutop LG F1742S (2
mtyk), Monutop ViewSonic
VA703b(24 mityku) ¢
BO3MOKHOCTBIO TTOAKTIOUEHHST K
cetu «MHTEpHET» M OOECTICYeHEM
JOCTYIA B EKTPOHHYIO
MH(POPMALMOHHO-00Pa30BaTEIbHYIO
Cpefy OpraHu3alvu; MPOeKTop Sony
XGA VPLSX535, skpan
ScreenVtdiaEcot- 3200¥200MW
1:1

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

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL I
MthAcdmsStdnt w/Faculty
(15000 muueH3min)

Kaspersky Endpoint Security
IsI0M3Heca- CTaHIaPTHBIN
Russian Edition. 15002499
Node 1 year Educational License
Ne
1B08-170221-054045-730-177

BusinessStudio JIunensusa Ne
7464 (6eccpodHo)
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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[I/I‘ICCKOﬁ CHCTEMOU npenojgaBaHusd MpeAyCMOTPEHO UCIIOJIb30BAHUE TECXHUYCCKUX U
QJICKTPOHHLIX CPEACTB O6y‘~ICHI/IH N KOHTPOJIA 3HAHUU CTYOCHTOB: MyHBTHMeHHﬁHBIe MMpE3CHTAlH,

(pparmenTs! (prIIEMOB.

VII. OBPA3OBATEJIbHBIE TEXHOJIOI'N

[Tpu peanu3anuy mporpaMMBbl JaHHOW JAUCIMITIMHBI UCTIOIB3YIOTCS pa3inyHble 00pa3oBa-

TCJIbHBIC TEXHOJIOTUU, B TOM YHUCJIC IJICKTPOHHOC O6y‘ICHI/IC N JUCTaHIOMOHHBIC O6p330BaTeJILHBIC

TEXHOJIOT'NH.

[TpoGremHoe oOyueHne

Cospanue B yueOHOH JesITeIbHOCTH TIPOOJIEMHBIX
CUTYaIMi ¥ OpPraHu3anysl akTUBHON
CaMOCTOATEILHON ACATCIIbHOCTH yJallluXCA IO UX
Pa3pelIeHuIo, B PE3yJIbTaTe Yero MpOMCXOIUT
TBOPYECKOEC OBJIAICHUEC 3HAHUAMUA, YMCHHUAMU,
HaBBIKAMH, PA3BUBAIOTCS MBICIUTEIbHbBIC
CIIOCOOHOCTH
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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

HccnenoBare/ibCKue METOIbI B O0YYESHUH

JlaeT BO3MOKHOCTD yUaIMMCsI CAMOCTOSITEITBHO
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

JlaHHas cucremMa JaeT BO3MOXHOCTb
CKOHIIEHTPUPOBATh MaTepuasl B OJIOKH U
NPENOIHOCUTD €r0 KaK eIUHOE IIEI0e, a KOHTPOITh
MIPOBOIUTH IO MPEABAPUTEIIHHOM MOATOTOBKE

00y JaIoIUXCS

I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHLIe

TEXHOJIOTUH

M3MeHeHMe 1 HeorpaHMYeHHOe 0OoralieHne
cofepxkaHusl 00pa30BaHUs, UCIIOIb30BAHUE
MHTErpUpOBaHHBIX Kypcos, foctyn B UHTEPHET.

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

Koi-Bo yacos

dopma / Metosbt (U3 HUX
No Tema 3anarTusa Bug zagatusa
WHTEPAKTHUBHOTO OOYYEHHS | JIEKTPOHHbBIC
Yachl)

1 | Maremarnueckue Jlexius, NurepaktuBHas/Keiicel 6

pacyeTsl, BbIUMCIICHUS, [TpakTryeckoe (BBIYHCIIUTEIBHO 3CCE

nocrpoenue rpagukos ¢ | 3ansarue , CPC

HCIIOJIb30BAHUEM C

KCITOJIb30BAHUEM

MPOIYKTOB KOMIIAHUU

Wolfram Research
2 | YncieHHbBIE Jlexius, NurepaktuBHas/Keichl 6

MOJIeJTMPOBAHUE B [TpakTryeckoe (BBIYUCIIUTENILHO CCe)

Maxima

3aHatie , CPC
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Koi-Bo yacos

MaTeMaTrdeckoro a"Hanusa | 3ausarune , CPC
Y JIMHEWHOM anreOpsl

dopma / Metost (U3 HUX
No Tema 3anaTusa Bug zagatusa
WHTEPAKTUBHOTO OOYYEHHS | IEKTPOHHbBIC
Yachl)
3 | MeToap!l YHACIIEHHOTO Jlexius, NurepaktuBHas/Keiichl 6
peleHus 3a1a4 [TpakTryeckoe (BBIYUCIIUTENILHO CCe)

PacCMOTpPEHHBIX B Kypce
CHCTEM KOMITHIOTEPHOMN
MaTeMaTUKH

4 | IIpoekT: uncieHHoe IIpakTnyeckoe, Kongepenuusa (3ammra 12
MOJIEJTMPOBAHUE C CPC MPOEKTA)
UCTIONIb30BAHUEM
MHCTPYMEHTOB.

VIII. OHEHOYHBIE MATEPUAJIBI /IJI TEKYIIEI'O KOHTPOJIA "

IMPOMEZKYTOYHOM ATTECTAITNH

8.1. OueHouHbIe CpeACTBA TEKYIIETr0 KOHTPOJIsI

Bug xkoHTpONA KonTtponupyemsie Temsl (pa3aesisl)

Komnereniuu,
KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS

1 Tect CucTteMbl KOMITBIOTEPHO MAaTEMATUKHU:
HCTOPHSI BOIIPOCA, OCHOBHBIE OIpe/IesIeHNs,
(pyHKIIMOHA/IbHBIE BO3MOKHOCTH,
ApPXUTEKTypa.

O0630p (PYHKIIMOHATBHBIX BO3MOXKHOCTEN U
BBIUMCIIUTESIbHBIX THCTPYMEHTOB CHCTEMBI
Maxima.

[TocTpoenue rpahvkoB 1 BU3yaIu3aIus
nmanueix B CKM Maxima.

Beenenne B R (RStudio, Google Colab).
Mertopl YMCIEHHOTO pelleHus 3a1a4
MaTeMaTHYeCKOro aHaju3a v JIMHEMHOU
anreOpsl.

IK-1.1, TIK-1.2

2 I'noccapuit no Cuctembl KOMIIBIOTEPHOW MaTEMATHKU:
peaMeTy MCTOPUs BOIIPOCA, OCHOBHBIE OIpeesIeHN s,
(pyHKLIMOHAJIBHBIE BO3ZMOXHOCTH,
apXUTEKTYpa.

IK-1.1

3 Koncnekr nekumii | Cuctembl KOMIIBIOTEPHOW MaTeMATUKU:
HCTOPHSI BOIIPOCA, OCHOBHBIE OTpPE/IEIIeHNs,
(pyHK1IMOHAIbHBIE BO3MOXKHOCTH,
APXUTEKTYpA.

O630p npoykToB Komnanuu Wolfram
Research. Beenenune B si3p1k Wolfram.
Bgenenue B R (RStudio, Google Colab).

IK-1.1
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4 Scce

O0630p npoaykroB komnanuu Wolfram
Research. Beenenue B s3pik Wolfram.
YucneHHble MoieIMpoBaHue B Maxima.

IK-1.1, TIK-1.2

5 Pemenue 3amau

MarematiyecKke pacueThl, BHIUUCICHHUS,
MOCTPOEHUE IPa(pUKOB C UCIOJIL30BAHUEM
npoaykToB komnanun Wolfram Research.
O0630p (HYHKIIMOHATBHBIX BO3MOKHOCTEH U
BBIYMCIIUTENILHBIX UHCTPYMEHTOB CUCTEMBI
Maxima.

MeTobl YUCIEHHOTO pellieHus] 3a1a4
MaTeMaTU4ecKOro aHajau3a U JMHENHOM
anreOpsl.

IK-1.2

6 IIpakTueckoe
3a7aHue

MartemaTiyecKke pacueThl, BHIYUCICHHUS,
MOCTPOEHUE IPapUKOB C UCHOJIL30BAHUEM
nponykroB komnanun Wolfram Research.
00630p (hYHKIIMOHATBHBIX BO3MOKHOCTEH U
BBIYHCITUTENTBHBIX UHCTPYMEHTOB CCTEMBI
Maxima.

ITocTpoenue rpapukoB 1 BU3yaIn3auus
nagubix B CKM Maxima.

YucneHHble MoieIMpoBaHre B Maxima.
Beenenne B R (RStudio, Google Colab).
MeToab! YUCIEHHOTO pellieHus] 3a1a4
MaTeMaTU4yecKOro aHaIu3a u JTMHEHHOU
anreOpsl.

[TocTpoenue rpapuKkoB U BU3yaIn3alus
JIaHHBIX.

I1K-1.2, IIK-1.3

7 ITpoekr

HpOGKTZ YUCJICHHOC MOIACJIMPOBAHUE C
HCIIOJIb30BAHUEM MHCTPYMCHTOB.
PacCMOTPEHHBIX B KYpPCE CUCTEM
KOMHbIOTCpHOfI MaTEMAaTUKU.

IK-1.1, TIK-1.2,
I1K-1.3

IIpumepsl 01eHOYHBIX CPEACTB JJIsI TEKYIero KOHTPOJIs

lIeMOHCTpaIII/IOHHbIﬁ BapHUaHT TeECTa

1. 3adanue ¢ edunuurvim 86100pom. Boibepume 0O0ur npagunbHulii omeem.

KOMHLIOTCPH&H MaT€MaTuKa — 3TO.

a. OoTpaciib NPUKJaAHON HMHPOPMATUKH, B KOTOPOW C IMOMOIIbI0O COBPEMEHHBIX
BBIYMCIIUTEIbHBIX CPEICTB U3ydaeTcs MOBeIeHNe MHOTUX CIOKHBIX 9KOHOMUYECKUX, COIIUATbHBIX,

9KOJIOTUYCCKUX U APYTUX NTUHAMUYCCKUX CUCTEM

b. HayKa O CTPYKTypax, MOpsAAKE U OTHOLIEHUAX, KOTOPask UCTOPUUYECKH CJIOXKUJIACh Ha
OCHOBE OIeparuii MoACYETa, U3MEPEHUs 1 ONucaHus (hopMbl 0OBEKTOB

c¢. obmacThb MaTEMaTHKU, JieKallad Ha CThIKE anre6p})1 1 BbIYUCJIMTEIBHBIX METO0B

2. 3aoanue ¢ mHod’CECMBEHHBIM BbIOOPOM. Buibepume 2 npasunvHulx omeema.

Kakumuy BO3MOXKHOCTSIMU 06nana10T COBPEMECHHbBIC KOMMEPUYCCKUE CUCTEMBI KOMHbIOTCpHOfI

MareMaTuku?

d. UCIIOJIBb3YIOTCA I/IHTepCpCI‘/JICbI 1 CBA3U C O(i)I/ICHLIMI/I CpEaCTBaMU, 6azamMu JaHHBIX,
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CTaTUYCCKUMHU IMPOrpaMMHBIMU CPEACTBAMU U T.I1.

b. mMewTcsT OCHOBHBIE CHMMBOJIBHEIE (MaTeMaTI/IquKI/Ie) OOBEKTHI: ITOJIMHOMBI, pAAbI,
patlOHAJIbHBIC prHKLII/II/I, BBIPAKCHU A 061].[61“0 BUa, BEKTOPbI, MaTpPHIbI

C. HE TIPUCYTCTBYET CBA3b CO CPEACTBAMHU Pa3padOTKH MPOrpaMM: BO3MOKHBI MOICTAHOBKH,
BBIUKMCJICHUsI 3HAYEHUH, TeHepalisl IPOrpaMM, UCIOIb30BaHUE CTAHJAPTHOTO MAaTeMaTUUYECKOro
obecrieueHns (OMOIUOTEK)

3. 3adanue ¢ eourHuuHbIM 8b100pOM. Buibepume 00uH npasunvibili omeen.

K cB0OOIHO pacrpocTpaHsieMbIM CUCTEMaM KOMIBIOTEPHOU ayireOpbl OTHOCSITCSI:
a. Axiom, Eigenmath, Maxima

b. Macsyma, MathCad

c. Maple, Mathematica, MATLAB

4. 3aodanue ¢ eOunuuHbIM 8b100poM. Bvibepume 00ur npasunvibslii omeen.
Oneparop npucBarBanus B RStudio o6o3Havaercs:

a. <-

5. 3adanue ¢ eouruurbiM 8b100pOM. Buibepume 00uH npasunbibili omeen.

Tun panneix B RStudio, npeaHasHauyeHHBIN )11 XpaHEHM S TTOCIIEI0BATEIbHOCTEe CHMBOJIOB
MIPOU3BOJILHON JIMHBI (TEKCTOBBIE JAaHHBIE):

a. complex

b. numeric

c. character

6. 3adanue ¢ eOuHUUHbIM 8bl00poM. Bvibepume ooun npasunviivlii omeem.

Heo6xonumo orpenesuTs epuMeTp MpsMOYToJIbHUKA, €CITM ero IMMPHHA 3 ¢M, a JJTUHA Ha 7
cM Oosblrie. B kakoM BapuaHTe yka3aHa MOCIeNOBaTeIbHOCTh, KOTOpasi HE BBHI3OBET OIIMOKY MpU
BBIYHCJICHUM ]

a) width <- 3 width <- 3 B) ber <- 2% (width+Tlen)
per <- 2* (width+len) len «- width +7 width <- 3
Ten <- width +7 per <- 2¥(width+len) len <- width + 7
a.a
b. 6
C.B

7. 3adaHue ¢ eOuHUUHBIM 8b100pOM. Bblbepume 00uH npasunbHulil omeem.
Pesynbrarom 3agaHust MaTpuLbl SBISETCS:
matrix(data=1:6, nrow=3)

[1,] 1 3 5 [1.] 1 2 [1,] 1 4

[2,] 2 4 6 [2,.] 3 - [2.] 2 5

[3,] 5 6 [3,] 3 6
a. B
b.a
c.0

8. 3adanue omkpvimoii hopmwi. Beedume omeem.
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W3 ipeacraBieHHOW MaTpHIIbl BEIOepHTe «N>». 3aIuIimTe KO,
mat «- matrix(data = LETTERS[1l:16], ncol = 4)

9. Badarue ¢ eOuHUUHBIM 8b100POM. BblOepume 00un npasunbHblli omaeen.
[Tpu cozpanru Maxima UCHOIb30BAJICS SI3bIK MIPOTPAMMHUPOBAHUS:

a. Fortran

b. Lisp

c.C

10. 3adanue ¢ eduruuHvIM 8b100pOM. Buibepume 00UH npasunbHbli omeen.
3aBepiiieHre BBOJIa CAMBOJIOM «$» TIO3BOJISIET:

a. BBIYMCIIUTD Pe3yJIbTaT BBEJIEHHOTO BHIPAKCHUSI U He BHIBOIUTD €ro Ha SKpaH
b. BBIBECTH Ha 9KPaH BBEIEHHOE BbIPAKEHUE, HE BHIUUCIISIS €70

C. BBIUMCIIUTD Pe3yJIbTaT BBEAEHHOIO BHIPAKEHUS U BBIBECTH €ro Ha SKpaH
11. Badanue ¢ edunuunbIM 66100pOM. Bvibepume 00uH npasuavtulii omeen.

Pa3nenHTeneM KOMaH[J ABJIACTCA CUMBOJI:

12. 3aoanue ¢ eduruuHvIM 8b100pOM. Buibepume 00uH npasunbibili omeen.
Pesynbraram BbIUMCICHUN PUCBAUBAETCS TIOPSIIKOBBII HOMEP:

a. %il, %12, %i3

b. %1, %2, %3

c. %ol, %02, %03

13. Badanue ¢ eOunuunvim 66100poM. Bvibepume 00uH npasunvbHbulii omeen.

Ilonw30BaTesb MOXET 3aJaTb cOOCTBEHHBIE (bYHKI_II/II/I C IIOMOIIBIO CMMBOJIA:

a.$

14. 3aoanue ¢ edunuuHviM 8b100pOM. Buibepume 00UH npasunbHbili omeen.

[ToBepXHOCTh, U300pakEHHASI HA PUCYHKE, COOTBETCTBYET BBIPAKEHHIO:
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250000

200000

150000

100000

50000

]

50000

a) plot3d(zA2+4-z+8,[z,-20,20],[y,-15,15])$ :
0) plot3d(zA4+z-yA3+8-y,[z,-15,15],[y,-20,20])$
B) plot3d(zA4+zyA3+8-y,[z,-20,20],[y,-15,15])$

a.B
b. 6
c.a
15. 3aodanue ¢ edunuunvim 6b100pom. Bvibepume 00uH NPasuabHbli Omeent.

Ha pucynke nzo6paxén rpaduk (pyHKIIMH, 3a1aHHON ypaBHEHUEM:

2 b

1 L 1 1 1 1

8 s -4 -2 0
a) plot2d(cos(2-x),[x,-3-%pi,%pi])$
0) plot2d(2-cos(x),[x,-3-%pi,%pi])$
B) plot2d(2-cos(x).[x,~3-%pi,3:%pi])$

L)

r

a.B
b. 6

C.a
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16. Badanue ¢ edunuunvim 66100pOM. Bvibepume 00uH npasunbHblii omeen.

g npencraBiaeHHUs BBIPAXKEHHMs B BUAE HECKOJBKMX MHOKUTENENM Ha MHOXKECTBE
KOMIUIEKCHBIX YMCEN M BBIPAKEHUN MCHONb3yeTcs (PyHKLMS:

a. divide

b. gfactor

c. factor

17. Badanue ¢ eOunuunbim 66100poM. Bvibepume 00uH npasunvbHblii omaeen.

[TpeoOpa3oBbIBaeT palMoHAILHOE BHIPAKEHHE K TaK Ha3bIBaeMON KaHOHMYecKou ¢opme
(packpeiBaeT Bce CKOOKM, IPUBOIUT BCEe K OOIIEeMy 3HAMEHATEN0, CyMMHUPYET U COKpaIiaeT)
pynkLMA:

a. num

b. expand

c. rat

18. 3aoanue na coomeemcmeue. Coommecume 3nemeHmol 08YX CNUCKOB.

YcraHoBUTE COOTBETCTBUE:

1. pyHKUMSA CHATUA OrpaHUYEHUIN 1. trigsimp
2. (byHKIIMS BbI/ICJICHUsI 3HAMEHATEs1 IpoOu 2. forget
3. pyHKIMS IPUMEHEHUsI OCHOBHOTO TPUTOHOMETPUUYECKOTO 3. denom
TOXJECTBA

19. 3aoanue na coomeemcmeue. Coommecume 31emMeHmMbl 08YX CNUCKOB.

YcTaHOBUTE COOTBETCTBUE:

1. monyueHue «TPeyrojabHOM» MaTPHUIIbI 1. echelon
2. nony4yeHre oOpaTHON MaTpPUIIbI 2. transpose
3. TPaHCIIOHMPOBAHUE MATPHIIbI 3. x™M\(-1)

8.2. OueHoYHbIE CpeACTBA JJIsI MPOMEKYTOUHON aTTecTallu
Bonpochl k 3a4eTy ¢ OIlEHKOI1:

1. CKM: HazHaueHue, (pyHKIIMOHAIbHBIE BO3MOXHOCTH, aPXUTEKTypa
2. OcHoBHble TexHonoruu padotsl Wolfram Research

3. OcHOBHBIE MaTeMaTHUYECKHE BO3MOXHOCTU BBIUUCIEHHUU C HUCIOJIL30BAHUEM
uHcTpymeHToB Wolfram Laboratory

4. OcHOBHbIE (DYHKLIMOHAIbHbIE BOZMOKHOCTHU /ISl pelleHus 3a1a4 JMHENHON aaredpsl U
MaremaTryeckoro aHaausa B CKM Maxima

5. ®ynkimonas CKM Maxima i1 noctpoeHus rpaMkoB U BU3yaIU3aluK JaHHbBIX

6. OCHOBHBIE BO3MOXHOCTH, crieliguka padoThl, pyHkimoHan RStudio amns pemenus 3agaq
JIMHEWHOM anreOpbl 1 MaTEMaTHYECKOTO aHAIN3a

7. Tunel naHHBIX U IepeMeHHbIX B RStudio

8. OcHoBHble BO3MO)XHOCTH RSudio a1 BU3yanuszanyu JaHHbIX
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Pazpa6oTunkm:

B - TOLIEHT A.T'. banmaxuu

/ V( noonucy) (3anumaemas OONIHCHOCMb) (unuyuanel, pamunus)
CTapIlIUi MpenoaaBaTeb T.B. NmnHa

(noonucwe) (3anumaemast OONNHCHOCHIb) (unuyuanvl, amunus)

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpedboBaHusmMu ®PI'OC BO u yyerom
pexkomengaimii [TOOIT no nanpasienuio noaroroBku 09.03.03 «[pukinagnas uHpOpMaTUKA».

HporpaMMa pacCMOTpPEHA Ha 3aCCAaHNN Ka(benpbl €CTECTBEHHOHAYYHbIX JUCHUIIINH

[Tpotokon Ne 6 ot «11» mapta 2024 r.

1.0. 3aB. Kaeapbl i E“""/ A.I'. banaxuu

Hacmoswas npoepamma, ne modcem Ovimob 8ocnpousgedena HU 8 Kakol ¢popme Oe3
npeosapumenboz0 NUCbMEHH020 Pa3peuerus: Kageopobl-paspadomuura npozpammol.
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