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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. YueOnas aucruruimHa (Moayib) «[lakeTsl KOMITBIOTEPHON MaTeMaTUKH» 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

Nuaukaropsbl
Komnerenmnus . Pe3yabrarhbl 00yueHus
KOMIIeTeHII
I1K-1 IK-1.1 3HaHKEe OCHOBHBIX MPUHLMIIOB pa3paboTKU
CriocoGHOCTD porpaMMHOro odecrieueHus (Software
(popmynupoBatb Development Life Cycle - SDLC).
TpeboBaHus, [ToHrMaHMe apXUTEKTYPHBIX IA0JIOHOB U
IPOEKTUPOBATh U NpUHLMINOB npoekTrposanus [10.
pazpadarbIiBaTh 3HaHMe SI3bIKOB NPOIPaMMUPOBAHUS,
IPOrpaMMHOE (ppeliMBOPKOB ¥ MHCTPYMEHTOB pa3pabOTKH.
oOecrieyeHue [ToHrMaHue MPUHIMIIOB 0a3 JAHHBIX U X
IPOEKTUPOBAHUS.
3HaHWe METOJOJIOTHI yIIpaBJIEHUs] IPOEKTaMU
IK-1.2 YMmeHue aHanu3upoBarh U (POPMYJIMPOBATH
TpeOOBaHMsI K IIPOrPaMMHOMY OOECTICYEHHIO.
VYMeHune NpoeKTUpoBaTh ApXUTEKTYPY
MPOrPaMMHBIX CHCTEM, YUUThIBasA TpeOOBAHUS U
OrpaHUYEHUS.
VYMmenue pazpadatbiBaTh 3(PEKTUBHBINA U
HaJIe)KHBIA KOJ, CIeysl IPUHLIMIIAM MOIYJIbHOCTH,
MOBTOPHOI'O UCIOJIb30BAHUS U TECTUPOBAHUS
IK-1.3 HaBbIk KCIIOB30BaHUS PA3IUYHBIX HHCTPYMEHTOB

Y TEXHOJIOTUM pa3paboTku, Takux Kak IDE
(Integrated Development Environment), cuctemsl
KOHTpOJIs Bepcuid (Haripumep, Git), cuctemsl
yIpaB/ieHUs 0a3aMu JaHHBIX U JpyIue.

HaBbIk HanucaHusl TEXHUUECKOM TIOKYMEHTAlIWH,
BKJIIOYas criequduKalum TpeOoBaHuil,
ApXUTEKTYpHbIE TUarpaMmsbl, onvcanus APl u
ApYyrue JOKYMEHTHI.

Hagbik ynipaBiieHusI BpeMEHEM U pecypcaMu
IIPOEKTA, YMEHUE OLIEHUBATh CPOKU U PUCKHU

IV. COAEP KAHUE U CTPYKTYPA INCHUIIJINHDbI

TpyroeMKOCTh AUCLMIUIMHBI COCTaBsAET 4 3a4eTHBIX eauHuLbl, 144 Jaca, B TOM uucie 9
YacoB Ha KOHTPOJIb, U3 HUX 9 4acOB Ha 9K3aMEH.

W3 HuX peanmsyeTrcs ¢ UCHOIb30BAHMEM IEKTPOHHOTO 0OYYeHHUs M AUCTAHIIMOHHBIX 00pa3o-
BaTeJIbHBIX TEXHOJIOTUI 14 4acOB KOHTAKTHOU padoThl M 119 yacoB caMOCTOATENBHON PaOOTHI.

dopma MPOMEKyTOUHO! aTTECTALlMN: IK3aMEH.

4.1 Conep:xanue JUCHHUILUINHBI, CTPYKTYPHPOBAHHOE [0 TEMaM, ¢ yKa3aHHeM BU/10B

yueoHbIx 3ansaTuii 1 CPC, oTBe1leHHOr0o Ha HUX KOJNYEeCTBA aKaJeMHYeCKHX YacOB




Bupl yueOHOM paOoThI, BKITIOYAST

CaMOCTOATENBHYIO Pa0OTy OOyUaloIMXxcs 1 DopMbI
TPYIOEMKOCTb TeKyILIero
(B wacax) KOHTPOJIS
KoHnrakTHast paboTa mpernogaBareis ycre-
o ¢ 00yYarIMMHUCS g BaeMOCTH;
o Paznen 3 Cemi- % dopma
JVICITUTTAHBI/ TEMBI § HapcKHe = npome- ]
Jlexuun (13 (mpakT- E KyTOTHON
HUX nueckue) | KoHcyib- ;ﬁ: arTeC-
9JIEKTPOHHBIE | 3aHATHS (U3 Talyu g Talnn
Yachl) HUX S (1o
9JIEKTPOHHbIE & | cemectpam)
YJackHl)
Beseoenue ¢ cucmemui 1(1) 0(0) 0 18
KOMNbIOMEPHOU MamemamuKu.
Pabooma c npooyxmamu
xomnanuu Wolfram Research
1 Cucrembl 5 [1(1) 0(0) 0 4
KOMITBIOTEPHOU
MaTeMaTUKH: UCTOPUS
BOIIPOCA, OCHOBHBIE
orpe/e/ieHus,
(yHKIIMOHATEHBIE
BO3MOKHOCTH,
apXUTEKTypa
2 O0630p MPOIYKTOB 5 10(0) 0(0) 0 6
komnanuy Wolfram
Research. Beenenue B
a3elk Wolfram
3 Matematuueckue 5 (00 0(0) 0 8
pacueThl, BHIYUCIICHHUS,
noctpoeHue rpahukoB
C UCITOJIb30BaHUEM
MIPOAYKTOB KOMITAaHUH
Wolfram Research
Cucmema KOMnvrOMePHOTL 33) 303) 0 40
mamemamuxu Maxima
4 O0630p 5 122 2(2) 0 18
(byHKIIMOHAITBHBIX
BO3MOKHOCTEHN 1
BBIYKC/IATEJIBHBIX
WHCTPYMEHTOB

cucreMsl Maxima




5 [locTpoenue rpagukoB 1(1) 1(1) 12
Y BU3yaJIU3aIus
nmanHelx B CKM
Maxima
6 YucneHHsie 0 (0) 0 (0) 10
MOZIeJITMPOBAHUE B
Maxima
H3yuenue u npumenenue 2(2) 5(5) 61
8bIUUCAUMENbHBIX
803.modicHocmell 13vika R 6
peuteHuu 6a308vlX 3a0a4
mamemamuueckKozo AHAAU3da U
JUHEIIHOTL anzedpbol ¢
UCNOAb308AHUEM
8bIUUCAUMENbHBIX
803.modICHOCHe Nl 13blKa R
7 Brenenne B R 0(0) 1(1) 12
(RStudio, Google
Colab)
8 MeToap! YMCIIEHHOTO 1(1) 1(1) 12
pelleHus 3a1a4
MaTeMaTH4eCKOro
aHaJM3a U JJMHEHHON
ayreOphl
9 [locTpoenue rpagukoB 1(1) 1(1) 12
Y BU3YyaJIU3aIus
JAHHBIX
10 | [Ipoekt: uyncneHHoe 0(0) 2(2) 25
MOJIEJTUPOBAHUE C
HCIIOJIb30BaHUEM
WHCTPYMEHTOB.
PAacCMOTpPEHHBIX B
Kypce CUCTeM
KOMITBIOTEPHOU
MaTeMaTUKU
Hroro 3a 5 cemectp 6 (6) 8(8) 119 | Ok3 (9)
Hroro yacos 6 (6) 8(8) 119

4.2 TInaH BHeayIUTOPHOI CAMOCTOATEJIbHON Pad0THI 00yJaIOMINXCS MO

JTHCIUILIHHE




CamocrositenbHast paboTta 00yJarommxcs

3ar-

VuebHo-
aThI
p METOIU-
Bpe-
YECKOE
menn, | Oue-
obecrne-
Ce- Hazsanue . Cpoku | yac. | HOYHOE
Bun camocrositeibHOM YeHHE
MECTp | paszgena, TEMbL BBINON- | (U3 cpel-
padoTHI camo-
HeHud | Hux ¢ | CTBO
CTOsA-
npu- o
TECJIBHOU
MCHE-
padoTHI
HUEM
H10T)
5 CucreMbl st oBJIajieHusI 3HAHUSIMU: YTCHUE 2 4 (4) TCCT, 20C
o 4eOHOI JINTEPATYPbI, YTEHHE
KOMITBIOTEPHOM Y paTyp HEOeIn I'm, KJI | "Forlabas",
JIOTIOTHUTEIIHHOM JIMTEPATYPBI,
MaTE€MaTUKU: KOHCIIEKTUPOBAHUE TEKCTa, [1]
VICTOPHSL BOIIPOCA, | POXOK/ICHHE TeMATHIECKOro OHJIAH-
Kypca
OCHOBHBIE P
OnpeeseHus,
(pyHKLIMOHAIIBHBIE
BO3MOXHOCTH,
aApXUTEKTYpa
5 O630p NpoayKTOB | A1 OBIaeHNs SHAHMAMYL: 2 6 (6) |KJI 90C
KOMITAHMH UCTIONIb30BAHUE ayMO- U BUJIEO- HeleIH "Forlabas"
3aMKceil, KOMIIBIOTEPHOI TEXHUKU U A >
Wolfram VHTEPHETA, POXOKIEHUE OJ1 3[1,2];
Research. TEeMaTUYECKOTO OHJIANH-Kypca IUI [1’2]
BBCI[CHI/IC B A3bIK "
Hust hopMupoOBaHus YMEHUI:
Wolfram peleHre 3aaa4
5 Martematuueckue | 1915 oBiajeHus 3HaHUAMM: YTeHME | D 8 (8) Iz 0C
qyeOHOM JIMTEPATYPBI, TPOXOXKIACHNE
pacyersl, Y PATYPE TP HeJleNn "Forlabas",
TEMATHYECKOTO OHJIAH-Kypca
BLIYHCIIEHUA, OJI :[1,2];
MOCTPOEHHE dust hropMupoOBaHusT YMEHUM: )_‘L]‘[ [1’2]
rpa (DHKOB ¢ pellieHue 3a1a4
HUCIIOJIb30BAHUEM
MTPOIYKTOB
KOMITaHUHN
Wolfram
Research
5 0630p st oBJIaieHus 3HAHUSIMHU: YTCHUE 2 18 TeCT, 20C
yeOHOM JIMTEPATYPHI, UTEHUE
(pyHKIIMOHAJIBHBIX Y patyp Hegemu | (18) | P3 "Forlabas",
. JOMOJTHUTEITLHO# JIUTEPaTyphl,
BO3MOJXHOCTECH U | npoxox/eHye TeMaTHIECKOro OHJIAHH- OJI:[1,2];
BBIUMCJINTENIBHBIX | KYPca IJI[1,3]
MHCTPYMEHTOB

cucteMbl Maxima

Hdas popMupoBaHusi yMeHHii:
pelleHue 3a1a4




HOCTpOCHI/Ie st oBJIaieHNsI 3HAHUSIMU: YTeHUE 2 12 TCCT, 0C

4eOHOI JINTEPATYPbI, UTEHUE

rpapuKoB U Y peiyp Henemu | (12) |II3 "Forlabas",
JOTIOJTHATESLHOM JIUTEPATY P,

BU3YyAJIN3allUA MPOXOXKIEHNE TEMATUIECKOTO OHJIAIH- OJ1 :[152] >

nanHeix B CKM Kypca IJI[1,3]

Maxima .
dust hopMupoOBaHusT YMEHUM:
pellieHue 3a1a4

YucJieHHbIE JL1s1 oBJIa/leHNsl 3SHAHUSAMHE: YTeHue | D 10 Dcce 20C

yeOHOM JIMTEPATYPBI, UTEHUE

MOJEIUPOBAHKE B Y patyp Hegenu | (10) "Forlabas",

- JOTOJTHATEIILHO# JIUTEPATyPhI,

Maxima MPOXOXKJEHNE TeMATHYECKOro OHJIANH- OJI :[1 ,2] 5
Kypea AT [1,3]
Js1 popmMupoBaHust yMeHHii:
pellienue 3a1a4

BBGI[CHI/IC BR s oBJIaieHus 3HAHUAMM: YTeHre | D 12 TCCT, 20C

. 4eOHOI JINTEPATYPbI, YTEHHE

(RStudio, Google Y paTyp Hegem | (12) | KJI "Forlabas",
JIOTIOTHUTEIIHHOM JIMTEPATYPBI,

Colab) NPOXOKJIEHUE TEMATHUECKOTO OHJIAIH- OJI [1,2];
Kypea IJT[1,4]
dust hopMupoOBaHus YMEHU:
pellieHue 3a1a4

MCTOI[I)I s oBjageHust 3HAHUSIMU: YTEHUE 2 12 TCCT, 0C

4eOHOM JINTEPATYPHI, YUTEHUE

YHCJIEHHOTO Y paiyp Hegemu | (12) | P3 "Forlabas",
JOTIOJTHATESLHOM JIUTEPATY P,

peicHuA 3aaa4 MPOXOXKIEHNE TEMATUUECKOIO OHJIAMH- OJI 3[1,2];

MaTeMaTUYeCcKoro | Kypea HJI[1,4]

aHaJIn3a " .

L dasi hopMupoOBaHust yMeHUI:

JIMHENHOU pelneHue 3agad

anreopsl

HOCTpOCHI/IC Juis1 oBJIaieHNsI 3HAHUSIMU: YTEHUE 2 12 Iz 0C

4eOHON JINTEPATYPHI, YUTEHUE

rpapuKoB U Y PP Heneau | (12) "Forlabas",
JOTIOJTHATEIIBHOM JIUTEPATy Phl,

BU3YyAJIN3allUAd MPOXOXKIEHNE TEMATUIECKOTO OHJIAIH- OJ1 3[154] 5

JaHHBIX Kypca IJI[1,2]
Jas1 popMupoBanust yMeHHi1:
pellieHre 3a1a4

[MpoexT: Anst 3aKpenienus u 2 25 [Mpoext | 20C
cucTeMaTH3anun 3HAHUI:

YHCJIEHHOE . Henmenu | (25) "Forlabas",
MOATOTOBKA JIOKJIaaa

MOJIEJIMPOBAHUE C OJI :[1,2];

UCIIOJIb30BaAHUEM H.ﬂfl cbopanosaHl/m yMeHl’[ﬁ: HH
NOJIFOTOBKA MPOEKTA M TBOPYECKOM

MHCTPYMEHTOB. h P P [1,2,3,4]
padoThI

PacCMOTPEHHBIX B

Kypce CUCTEM

KOMITBIOTEPHOU

MaTeMaTuKn

O61mas Tpy10eMKOCTh CAMOCTOATEJNLHOI PadoThI MO 119
JUCIUILIAHE (Jac)
N3 HuX 00'beM CaMOCTOSATENLHOH PadOTHI C 119

HCI0JIb30BaHHEM DJIEKTPOHHOTO 00yUeHHus 1
JIMCTAHIMOHHBIX 00Pa30BaTeJbHBIX TEXHOJIOIHH (Yac)




BroazkeT BpeMeHN caMOCTOSTEJIbHOH PadoThl,
npeayCMOTPEeHHbIN y4eOHBIM MJIAHOM JIJIS1 TAHHOM
JTHCIUILIAHLI (Jac)

119

4.3 Copep:xanue yueOHOro Marepuaia

TpynoemMkocTb
JTUCHUILIAHEI (3.€.)

4

HanmenoBanye 0CHOBHBIX
pasnenoB (MomyJien)

R

BBeneHue B CHCTEMBbI KOMITBIOTEPHON MaTeMaTHKU.
Pabora ¢ npogyktamu komnanuu Wolfram Research
Cucrema KOMITBIOTEpHOW MaTeMaTKu Maxima
W3yyeHue u nprMeHeHNe BhIYMCIUTETbHBIX
BO3MOXHOCTeH si3bIKa R B perennn 6a30BbIX 3a1a4
MaTeMaTU4eCKOro aHajaIu3a 1 JIMHEHHOM anreOpbl ¢
UCIIOJIb30BAHUEM BBIUMCIIUTEIIBHBIX BOBMOKHOCTEN SA3BIKA

®opMBbI TEKYLLETO
KOHTPOJISA

Tecr, rioccapuil o NpeameTy, KOHCIEKT JIEKIUH, 3cce,
peleHre 3a/1a4, IPaKTUIeCKoe 3aJaHue, POEKT

dopma mpoMeKyTOUHOM

aTTeCTaliun

DK3aMeH

4.3.1. IlepeyeHb ceMHHAPCKUX, IPAKTHYECKHX 3aHSTHII 1 JJa00OPaTOPHBIX padoT

Ne paznena u
No TEMBI
IUCLIATLIAHEI

(MonyJst)

HaumeHoBaHue
CEMHHApPOB,
HpaKTI/I‘{eCKI/IX nu
J1ab0paTOPHBIX padoT

TpynoeMkocTsb,
Ygac. (U3 HUX
3JIEKTPOHHBIE
Yachl)

O1leHOYHEbIE
CpejcTBa

dopmupyembie
KOMIIETEHLIUN

1 |4

Pemenue 3amau
JIMHEHHOM anreOpsl 1
MaTeMaTHYECKOIO
anamiza B CKM
Maxima

2(2)

Tecr, I3

IIK-1.2

[MToctpoenue rpacuxon
Y BU3yaJM3aIusi
nmanHelx B CKM
Maxima

1(1)

Tecr, I3

IIK-1.2

WHCcTpyKIms 1o padote
C si3pIkoM R

1(1)

Tecr, I13

IK-1.1, IIK-1.2

Pemenue 3ampau
JIMHEWHON anreOpBhl.
Pemenue 3amau
MaTeMaTH4eCKOro
aHajmM3a

1(1)

Tecr, I3

IIK-1.2, I1K-1.3

[MocTpoenue rpacpukoB
U BU3yaJIu3alus
JaHHBbIX

1(1)

I3

IK-1.2

3ammra npoekra

2(2)

ITpoekr

[IK-1.1,
IIK-1.2, IIK-1.3




4.3.2. Ilepeuenn TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOSITEJIbHOE N3y4YeHne

CaMOCTOSITEJIbHOI Pa0OTHI CTYJI€HTOB

Ne
n/

Tema

3aganue

dopmupyemas
KOMIIETEHLHS

WK

1

CucreMbl
KOMIIBIOTEPHOM
MaTeMaTHKH:
HCTOpUS BOIIPOCa,
OCHOBHEIE
orpe/iesieHus,
(pyHKIMOHATIEHBIE
BO3MOXKHOCTH,
apXUTEKTypa

I'noccapuii ocHoBHBIX TepMuHOB CKM.
CKM o6uiero u cnenuaai3upoBaHHOTO Ha3HAYEHNU s

IK-1

IK-1.1

00630p MPOAYKTOB
KOMITaHUH
Wolfram
Research.
BeezieHue B S3bIK
Wolfram

Pabora ¢ texuonorusvmu Wolfram

IK-1

IK-1.1

Maremarudeckue
pacyersi,
BBIYKCIICHUS,
MOCTPOCHHE
rpagukoB ¢
HCIIOTIb30BAHUEM
MPOIYKTOB
KOMIIAaHUHU
‘Wolfram
Research

PaccMoTpeTh BOIPOCH BU3yaIn3aliy JAHHBIX, IPEIOKEHHbIE B OHJIAHH Kypce Mo
ocBoeHuIo sA3bika Wolfram
(https://www.wolfram.com/language/elementary-introduction/2nd-ed/?source=nav)

IK-1

IK-1.2

00630p
(pyHKLIMOHATIHBIX
BO3MOKHOCTE U
BBIUMCIIUTEIBHBIX
WHCTPYMEHTOB
cuctembl Maxima

Perenue 0ObIKHOBEHHBIX qu(pdepeHInaIbHbIX YpaBHeH!i B Maxima

IK-1

IK-1.2

IToctpoenue
rpaukoB u
BU3YyaIM3aLMs
nanaeix B CKM
Maxima

Pa3o0path camocTosiTenbHO TeMy " AHUMaNMs rpaduKoB HyHKIHi"

IK-1

MK-1.2

YucneHHble
MOJIEIMPOBAHHUE B
Maxima

Hammcarsb BbuncimrenpHoe 3cce "MoenrpoBaHue JUHAMUYECKUX CUCTEM'

IK-1

IK-1.2

Bsenenue B R
(RStudio, Google
Colab)

Beenenue B R (RStudio, Google Colab)

IK-1

MK-1.1

Meroapt
YUCJICHHOTO
perueHus 3a1a4
MaTeMaTHYECKOro
aHamM3a u
JIMHEHHOM
anreOpsl

W3yueHne OCHOBHBIX (DYHKLIMI U IEPEMEHHBIX Ha IIPUMEpax.
OCHOBHEBIE CTPYKTYPHI JaHHBIX B R

IK-1

IK-1.2

IToctpoenue
rpaukoB u
BU3YyaIM3aLMs
JJaHHBIX

TocrpoeHue coXHBIX (YHKIMI.
INocTpoeHue CIOXHBIX OOLIEU3BECTHBIX (DYHKIUH.
IocTpoeHne TOBEPXHOCTH

IK-1

MK-1.2
IK-1.3
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Ne dopmupyemas

Tema 3agaHue NIK
n/n KOMIIETEHLIU S
10 | IIpoexkt: IToaroroBka npoekTa 1o UHAMBUAYATbHOMY 3aJaHUIO TIK-1 IIK-1.1
YHUCJIEHHOE IIK-1.2
MOJIeJIMPOBaHUE C IK-1.3

UCIIOJIb30BaHHEM
HHCTPYMEHTOB.
PacCMOTPEHHBIX B
Kypce CUCTeM
KOMITBIOTEPHOI
MaTeMaTHK!

4.4. MeToanyecKkue yKa3aHus 0 OPraHN3anuu CaMOCTOSATEJNbLHOH PadoThI
CTY/IEHTOB

CamocrosTenpHasi padoTa CTyAEHTOB BceX (DOpM M BHIOB OOYUEHUsI SIBISETCS OIHUM U3
00s13aTeNIbHBIX BU/IOB 00Pa30BaTEIbHON JESITEIbHOCTH, 00eCeUNBAIOIIEH peaan3aluio TpeOoBaHUNA
denepalbHBIX TOCYZAPCTBEHHBIX CTAHAAPTOB BBICIIErO MPO(ECCHOHATBHOTO OOpa30BaHUS.
CoryacHO TpeOOBaHUSIM HOPMAaTUBHBIX JOKYMEHTOB CaMOCTOSITe/IbHAS pa0OTa CTYEHTOB SBJISETCS
00s3aTeIbHBIM KOMITOHEHTOM 00pa30BaTeIbHOrO Mpolecca, Tak Kak OHa oOecrneYnBaeT
3aKperuieHNe MOJy4aeMbIX Ha JIEKIIMOHHBIX 3aHATUAX 3HAHUU MyTeM MPUOOpPETeHMs] HaBBIKOB
OCMBICJICHUSI M PACHIMPEHHs UX COfiepKaHMsl, HABBIKOB PEIIECHNs aKTyaJIbHBIX MPooOieM (hopMup-
OBaHMS OOUIEKYIbTYPHBIX M MPO(ECCUOHATBHBIX KOMIIETEHIIMH, Hay4YHO-HCCIeJ0BaTEIbCKON
AeATeTbHOCTH, MOATOTOBKM K CEMHUHApaM, JJabOpaTOpHbIM padoTaM, c/iade 3a4e€TOB U IK3aMEHOB.
CamocrosiTenpHast paboTa CTyAEHTOB IpeACTaBiisieT COOON COBOKYMHOCTh ayAMTOPHBIX M BHEay-
AUTOPHBIX 3aHATUH 1 padoT. CamocTosTeNbHAs padoTa B paMKax 0Opa30BaTeIbHOTO MpoIiecca B
BY3€ pellaeT CJeAyIolIue 3a1auu:

— 3aKpervieHue W pacliupeHrue 3HAHWW, YMEHHH, TOJyYeHHBIX CTYJIeHTaMH BO BpeMms
ayJIMTOPHBIX U BHEAYAMTOPHBIX 3aHATHUH, MpEBpallleHUue MX B CTEPEOTUIIbI YMCTBEHHOW W
(puzmyeckoi aesTeIbHOCTH;

— HpI/IO6peTCHI/Ie JOITIOJIHUTECJIBHBIX 3HAHWI 1 HABBIKOB IIO JUCHUITTIMHAM yqe6H0r0 IJ1aHa;

— d¢opMUpOBaHUE U pa3BUTHE 3HAHUU U HABBIKOB, CBA3AHHBIX C HAY4YHO-
HCCJIEJOBATENbCKON HEATENBHOCTHIO;

— pa3BHUTHE OpPHEHTAIlMM M YCTAaHOBKM Ha KaueCTBEHHOE OCBOEHHE 0Opa3oBaTEIbHOM
HPOT paMMBl;
— pa3BHUTHE HABBIKOB CAMOOPTaHU3AINY;

— CpOpMI/IPOBaHI/IC CaMOCTOATCJIBHOCTU MBIIIJIICHUA, CIIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBCPHICHCTBOBAHNIO U CaMOPEAIN3allvu;

— BHIpa0OTKa HaBHIKOB 3((PeKTUBHOU CaMOCTOATENbHON MpodecCHOHANbHON
TEOPETHUYECKOM, MPAKTUUECKON U yueOHO-MCCIIEOBATEIbCKON JesTeIbHOCTH.

IToaroroBka k Jgekinuu. KauecTBo OCBOeHUS COAEpKAHUs KOHKPETHOW JUCIUATLIMHBI
MPSIMO 3aBUCUT OT TOTO, HACKOJIBKO CTYAEHT caM, Oe3 BHEIIHEero MpUHYkAeHUs (hopMupyeT y ceds
YCTAaHOBKY Ha TIOJTyYeHHe Ha JISKITUSAX HOBBIX 3HAHWU, TOTIOJHSIONIUX YK€ UMEIOIINECS 10 JAaHHON
JUCHUIUIMHE. BpeMsi Ha MOATOTOBKY CTYAEHTOB K [IBYXYacCOBOM JIEKIIMM MO HOPMaTUBaM
cocTaBigeTr He MeHee 0,2 Jaca.

IIoaroroBka K NpakTH4ecKoMy 3aHATHIO. [IoAroTOBKa K NPAKTUYECKOMY 3aHSTHIO
BKJIIOYAET CJIEYIOIINE 3JIEMEHThl CAMOCTOSATEIBHON AEATEIBHOCTH: YETKOE MPEICTaBICHUE LI U
3ajjay ero IpoBejAeHHUs; BbIJEJIEHHUE HABBIKOB YMCTBEHHOH, aHAJUTUYECKOW, Hay4yHOU
AeATETbHOCTH, KOTOPBIE CTAHYT PE3YJIbTATOM MpEACTOAIIe padoThl. BbpaboTka HABBIKOB OCYyIIEC-
TBJISIETCS C TIOMOUIBIO MOTYYEHUs1 HOBOW MH(oOpMaly 00 U3yyaeMblX MpoLeccax U ¢ NOMOIIbIO
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3HAHUs O TOM, B KaKOH CTENICHH B JIAHHOE BpeMs CTYICHT BJiaJieeT METOJaMH MCCIIe0BaTeIbCKOM
NesITeTbHOCTH, KOTOPHIMHM OH CTaHEeT MOJb30BaThCs HA MpaKTHU4ecKoM 3aHATUU. [ToaroTtoBka K
MPaKTUYECKOMY 3aHSATHUIO Hepeako TpedyeT momdopa Marepualia, JaHHBIX W CIIeIHMATbHBIX
MCTOYHHUKOB, C KOTOPBIMU MPEACTOUT yueOHast padorta. CTyIeHTH JOJKHBI I0Ma MOATOTOBUTH K
3aHATHIO 3—4 nipuMepa (pOpMYTMPOBKH TeMbl UCCIIeJOBAHUS, TIPEACTABIIEHHOIO B MOHOTpausx,
HAYYHBIX CTaThsIX, OTUETaX. 3aTeM OHM CAMOCTOSITEJIbHO OCYIIECTBIISIOT MOUCK COOTBETCTBYIOIINX
HMCTOYHUKOB, OMPEIeIA0oT aKTyaJlIbHOCTh KOHKPETHOTO HCCIIeOBAaHUS MPOIECCOB U SIBJICHUM,
BBIJIEJISIIOT OCHOBHBIE CIIOCOOBI JOKA3aTEILCTBA ABTOPAMU HAYYHBIX pabOT IEHHOCTU TOTO, YeM OHU
3aHUMAIOTCA. B Xoge caMoro mpakTHYEeCKOro 3aHATHs CTYACHTHl CHadaja MPeJCTaBJISIOT
HaliJIeHHbIE UMY BapUaHThl (DOPMYTMPOBKH aKTyaIbHOCTU UCCIIEI0BAHMU s, OOCYKAAI0T UX U 0OOCHO-
BBIBAIOT CBOE MHEHME O HaWJIydIlleM BapriaHTe. BpeMs Ha MOArOTOBKY K MPAKTHUYECKOMY 3aHATHIO
10 HOpMaTUBaM cocTapJisieT He MeHee 0,2 yJaca.

IToaroroBka K KOHTPOJbHOH padoTe. KoHTponbHas padoTa Ha3zHadaeTcs IMOCHe
U3Y4eHHsI ONpe/IeIeHHOTO pasjieia (pa3aenoB) AMCHUIUIMHB U TIPECTaBIsIeT COO0H COBOKYITHOCTh
pa3BEpHYTHIX TUCbMEHHBIX OTBETOB CTYJEHTOB Ha BOIPOCHI, KOTOPbIE OHU 3apaHee MOJydyaloT OT
npenogasarens. CaMoCTosTebHAs MOATOTOBKA K KOHTPOJIBHOW paboTe BKJIOYAET B ceOs: —
M3yueHHE KOHCIIEKTOB JIEKI[MW, PACKPBHIBAIOIIMX MaTepuasl, 3HaHHE KOTOPOro MpoBEpseTCs
KOHTPOJIBHON paboTOM; MOBTOpPEeHHE Y4eOHOro marepuasa, MOJYyYEeHHOTO MPH MOATOTOBKE K
CEMHHAPCKUM, ITPAKTUYCCKHUM 3aHATHAM U BO BPEMA HUX IIPOBEACHUA; U3YUYCHUC I[OHOJ]HI/ITGHBHOﬁ
JIMTEPATYpPbl, B KOTOPOI KOHKPETU3UPYETCs COlAepKaHUe MMPOBEPSAEMbIX 3HAHMIA; COCTaBJIEHNUE B
MBICJIEHHOH (hOpMe OTBETOB Ha IOCTaBJIEHHbIE B KOHTPOJIBHON paboTe BOIPOCH; (hpopMUpOBaHUE
MICUXOJIOTMYECKON YCTAaHOBKM Ha YCIIEIIHOE BBIIOJHEHUE BCeX 3a/laHuil. Bpems Ha MoAroToBKy K
KOHTPOJIbHOHM padoTe o HOpMaTHUBaM COCTaBJIsIeT 2 Jaca.

IoaroroBka Kk 3k3ameHy. CamocTosiTeJIbHAsl MOATOTOBKA K JK3aMEHY CXOXka C
MOATOTOBKOM K 3a4eTy, ocoOeHHO eciu oH auddepeHnupopanubii. Ho 00beM yueOHOro
Mareprana, KOTOPbIH HY’)KHO BOCCTAHOBHUTD B MaMSTH K 9K3aMEHY, BHOBb OCMBICIIUTh U TOHSTb,
3HAYUTENLHO OOJIbIIIE, TO9TOMY TpedyeTcst Oosbllle BpeMEHH M YMCTBEHHbBIX ycuJIuil. BaxkHo
chOpMHUPOBaTh LEJOCTHOE MPEACTABIEHHE O COAEPKAHUU OTBETa Ha KaX bl BOIPOC, YTO
MMpearnojaaracT 3HaHMEC Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOI'O WJIM MHOI'O ABJICHUSA, ITPOLIECCA,
YMEHHUE PacKpbIBaTh (haKTOPBI, ONpEIeISIONINe UX MPOTHBOPEYNBOCTb, 3HAHUE MMEH yUYEHBIX,
M3yvaBIINX oOCyskaaemyto mpoodnemy. Heobxoaumo Takxke npuBecTd MHGOPMALIUIO O MaTepHrasax
SMIIMPUYECKUX HCCICJOBAHUI, YTO yKa3blBaeT HAa BCECTOPOHHIOI IOATOTOBKY CTYyAEHTa K
9K3aMeHy. BpeMs Ha MOArOTOBKY K 3K3aMeHY MO HOPMAaTMBaM COCTaBisieT 36 4acoB st
OaKanaBpoB.

@®opmMbI BHEAYAUTOPHOH CAMOCTOATEJILHO PAad0ThI

CocraBienune riaoccapus llenp camocTosTeNbHOU padOTHI: MOBBICUTH YPOBEHbB
MH(MOPMAIIMOHHBIA KYJIBTYPbI; TPUOOPECTH HOBbIE 3HAHUS; OTPAbOTaTh HEOOXOIMMBIC HABBIKU B
MpeIMETHOM 001acTi yueOHoro Kypca. [ioccapuii — cioBaphb CrieliiaaIn3upoOBaHHBIX TEPMUHOB 1
ux omnpexaenenuid. Ctatbs rjoccapust — onpenesnenue tepmuna. Coaepxanue 3aaHus: cOop u
CHCTeMaTH3al¥sl OHITUN WM TEPMUHOB, OObeAMHEHHBIX 00ITel criernuduIeckol TeMaTUKOM, 1Mo
OAHOMY JMOO HECKOJIbKMM HMCTOYHUKaM. BhInoiHeHWe 3ajaHusi: 1) BHUMATEJIbHO MPOYHMTATH
paboTy; 2) omnpenenuTh HanmOoJee YacTo BCTpedalolluecs TepPMHUHBI; 3) COCTaBUTh CIHMCOK
TEePMHHOB, OObEMHEHHBIX OOIIEl TEMaTHKOM; 4) pacroNOkUTh TEPMUHBI B aJI(haBUTHOM TOPSIIIKE;
5) cOCTaBUTH CTaThU IJIOCCApUs: — JaTh TOYHYI0 (DOPMYJIUPOBKY T€PMUHA B UMEHUTEIbHOM
najiexxe; — O0OBEMHO PACKPBITh CMBICI JAHHOTO TepMHUHA [lnaHupyemble pe3ysbTaThl CaMOCTOsI-
TEJIBHON PabOTHI: CIIOCOOHOCTh CTY/IGHTOB peIllaTh CTaHIAPTHBIE 3a/a4u MpodeCCUOHATBHON
AesITeJIbHOCTU Ha OCHOBe MH(OPMAIIMOHHON M OMOIMorpadrueckoi KyabTyphl ¢ TPUMEHEHUEM
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MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH MW C Y4YETOM OCHOBHBIX TpeOOBaHMH
MH(pOPMAIIMOHHON 0e30MacHOCTH.

Pa3zpadoTka npoekTa (MHIUBUAYAJTBHOTO, rpynmoBoro) Lleas caMocTosTeIbHOM padoTHI:
pa3BUTHE CIIOCOOHOCTU MPOTHO3UPOBATH, IPOEKTUPOBATh, MOAEINPOBaTh. [IpoekT — «orpaHu-
YEeHHOE BO BpEMEHH lieJIeHarpaBIeHHOe N3MEeHEHNE OTAEIbHON CHCTEMBI C YCTaHOBJIEHHBIMH TPeOo-
BAHMSIMM K KauecTBY pe3y/bTaTOB, BO3MOXHBIMM paMKaMH pacxojia CpPelICTB M PECypcoB U
crierpuvIecKoi opraHu3anyein». BoimomHenne 3aganus: 1) qUarHoCTUKa CUTyaluu (mpoodiaemar-
n3anys, LesernoiaraHie, KOHKpeTu3alus Leiu, (popMaTupoBaHue MpoeKTa); 2) NPOeKTUPOBaHUE
(yrouHeHue e, (yHKIMMA, 33/1a4 U TJ1aHa paboThl; TEOPETUIECKOE MOIEIMPOBAHUE METOIOB U
CPEICTB pelleHus 3a7ay; JeTajlbHas popaboTKa TANOB pelIeHus1 KOHKPETHBIX 3a/1ay; MOLIaroBoe
BBITIOJIHEHUE 3aIUIAHUPOBAHHBIX TMPOEKTHBIX JENCTBUH; cCUCTeMaTu3alus U 00oOIeHune
MOJIyYEHHBIX PE3yJbTaTOB, KOHCTPYMPOBAHME IPEIIOJAaraeMoro pes3yJibTaTa, MOLIArOBOE
BBINIOJTHEHUE MPOEKTHBIX AEUCTBUI); 3) pediekcus (BBISICHEHHE COOTBETCTBHSI MOJyYEHHOIO
pe3yJabTaTa 3aMbICiy; ONpe/ie/ieHle KauecTBa MOTy4YeHHOrO MPOAYKTa; MEPCHEKTUBbI €ro pa3BUTHUS
¥ ucnojb3oBaHusd). [Ipennonaraemple pe3yabTaThl CaMOCTOSTENBHON padOTHI: TOTOBHOCTD
CTY/IEHTOB MCIIOJIb30BaTh 3HAHNE COBPEMEHHBIX NPOOIEM HAyKH U 0Opa30BaHUs NPU PEIICHUH
o0pa3oBaTeNbHBIX M MPOpECCHOHATBHBIX 3a]a4; TOTOBHOCTh MCIOJIb30BATh MHIWBUIYyaTbHBIC
KpeaTuBHBIE CMOCOOHOCTH /JIsi OPUTMHAJIBHOTO pEeLIeHUs HCCIeOBAaTeNbCKUX 3aJady; —
CIIOCOOHOCTh TIPOTHO3UPOBATh, MPOEKTUPOBATH, MOJAEIUPOBATD.

Nudopmanmonnsiii nouck Llenb camocTosTeTbHON paObOTHI: Pa3BUTHE CIOCOOHOCTH K
NPOCKTUPOBAHUIO U MPEeoOPa30BAHMI0 YYEOHBIX JEWCTBHI Ha OCHOBE PA3JIMYHBIX BHJIOB
MH(POPMAIIMOHHOTO MOKCKa. VIH(OpMaIMOHHBII OUCK — MOUCK HECTPYKTYPHUPOBAHHOM IOKyMEHT-
anpHOM MH@opmauuu. CNMCOK COBPEMEHHBIX 3aJay MH(POPMALMOHHOIO MOUCKA: pElIEHUE
BOIIPOCOB MOJIEJTMPOBAHUS; KiacCU(UKAUs JOKYMEHTOB; (DUIbTpalus, KiacCupUKaus
JIOKYMEHTOB; TPOEKTHPOBAHUE APXUTEKTYP MOMCKOBBIX CUCTEM U TOJIb30BATEILCKUX UHTEP(EICOB;
u3BJieyeHrne MH(popManuu (aHHOTHPOBAaHME M pedepupoBaHue TOKYMEHTOB); BBIOOP
MH(pOPMAIIIOHHO-TTOMCKOBOT'O sI3bIKa 3alpoca B IOMCKOBHIX cuctemax. CojepkaHue 3aaHus 110
BHU/IaM TOMCKA: TMOUCK OMOIMOrpadpmuecKnii — MOMCK HEOOXOAMMBIX CBEICHUH 00 MCTOYHHKE U
YCTaHOBJIEHUE €ro HaJIM4Yus B CHCTeMe JAPYruX MCTOYHUKOB. Benmercs myreM pasbiCKaHUs
oubnauorpaduyeckorn nabopmanuu u OudIMOrpaduueckux mocoduin (MHPOPMAITMOHHBIX
W3J/IaHUI); TIOUCK CaMUX MH(OPMAIIMOHHBIX UICTOYHUKOB (JOKYMEHTOB Y U3/IaHHI ), B KOTOPHIX €CTh
VI MOXET COIepKaThCsl HyKHasi MH(OPMAIIUsT; — MOKMCK (PaKTUIECKUX CBEJEHHM, COflepKaIXCsI
B JIUTEparype, KHUre (Hampumep, 00 ucropudeckux (hpakTax U COOBITHSAX, O OuorpapuyecKkux
JaHHBIX U3 XKU3HU U JeATebHOCTH MHCATes, YISeHOTO U T. I1.). BrinomHeHue 3aganus:

1) onpenenenue 0OIaCTH 3HAHUIA;

2) BBIOOp THIMA U KCTOYHUKOB JJAHHBIX

3) cbop mMareprasioB, HEOOXOOUMBIX JIJIs1 HAITOTHEHU ST MH(OPMAIIMOHHON MOJIEIIH;
4) otbop HanboJIee MojIe3HON MH(pOPMAIIUH;

5) BeIOOp MeToga 0OpadboTku MHMopManuu (Kiaccudukaims, KiacTepusalus, perpecc-
WOHHBIA aHaJIN3 U T.1I.);

6) BBIOOp aJIrOpuTMa MOKMCKA 3aKOHOMEPHOCTEN;

7) TOUCK 3aKOHOMEPHOCTEH, (popMabHBIX MPABWI M CTPYKTYPHBIX CBsI3eil B COOpaHHOM
vnHpopmamu;

8) TBOpuecKas MHTEpIIpeTalys OJTyYEHHBIX PE3YJIbTaToB.

[Tnanupyemble pe3ynbTaThl CAMOCTOSITENIBHON padOThl: — CIIOCOOHOCTh CTYAEHTOB PEIlaTh
CTaHAapTHbIE 3aJaul NPoQecCUOHAIbHON JeATEeJbHOCTH Ha OCHOBE WH(POPMAIIMOHHOW U
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OoubnuorpapuyecKor KyJbTypbl C MpPUMEHEHHEM HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI U C YYeTOM OCHOBHBIX TpeOOBaHMI MH(OPMALMOHHOW 0€30MaCHOCTU; TOTOBHOCTD
MCIOJIb30BaTh 3HAHUE COBPEMEHHBIX MPOOJieM HayKW M 0Opa30BaHUs MPHU PelieHUH 0Opa3oBa-
TeJIbHBIX U IPOGECCUOHABHBIX 3a/1a4.

Pa3zpab6oTrka MyabTuMeauiiHOH mnpe3eHTanmuu llenn camocTosiTeNbHOU PadOTHI
(BapHaHThI): — OCBOEHHE (3aKperuieHne, 0000IIeHNe, CUCTEMATH3alMsI) YIeOHOro Matepuaia; —
oOecrieyeHre KOHTPOJISl KauecTBa 3HAaHUN; — (DOPMUPOBAHME CTIEIIMAIBHBIX KOMITETEHIINH, oOecre-
YMBAIOINX BO3MOXHOCTh pabOThI ¢ WH(GOPMAIIMOHHBIMY TEXHOJIOTUSIMU; — CTAHOBJICHHE OOIIIEK-
yABTYPHBIX KOMIIETeHIIMNA. MynbTUMeAniHas Mpe3eHTaluss — MpeACTaBIeHue COIepkKaHus
yueOHOro marepuasia, y4eOHOW 3a/1laud C KCIOJb30BAaHUEM MYJIbTUMEUIHBIX TEXHOJIOTUH.

Brimonnenue 3aganus:

1. Dran mpoeKTUpOBaHUsI: — OIpeeIeHUe eJiel UCTIONb30BAHUS TIPEe3eHTalun; — cOop
HEOoOXOJMMOro MaTepuaia (TeKCTbl, pUCYHKH, CXEMBbI U JIp.); — (OPMHUPOBAHUE CTPYKTYphl U
JIOTHIKY TTOIa4X MaTepuaia; — CO3JaHue TaIlKK, B KOTOPYIO TIOMeIleH COOpaHHBIN MaTepuall.

2. Dran KOHCTPyUpOBaHUs: — BBIOOP mporpamMmel MS PowerPoint B MeHI0 KOMIIbIOTEpa; —
olpejesieHne OU3aiiHa CJIaiIoB; — HaIOJIHEHUE CIaliJJOB COOpaHHOW TEKCTOBOM M HATJISIAHON
uHpopmanmeil; — BkIOYeHUe 3PEeKTOB aHUMALIUU U MY3bIKQJIbHOTO COMPOBOXIEHUS (MpU
HEOOXOIMMOCTH ); — YCTaHOBKA PeXMMa MOKa3a CIaiIoB (TUTY/bHBIN Cllaifl, BKIIOYAOIIUMI HauMe-
HOBaHue Kadeapsl, riie BhIIOIHEHa padoTa, Ha3BaHUE MPE3EHTAIIMH, TOPOJl U TOJ1; COflepKaTeTbHbIN
— CITMCOK CJIAl/IOB TIPEe3eHTaIH, CTPYNIUPOBAHHBIX 110 TeMaM COOOIIEHUS; 3aKII0UUTETbHBIN
CJIQii]] CONEePKUT BbIBOJIBI, MMOKEJIAHUSI, CIIUCOK JTUTEPATYPHI U TP.).

3. DTan MOAETMPOBAHUS — MPOBEpPKAa U KOPPEKIUs MOATOTOBJICHHOTO Marepuala,
OIpejieNieHre MPOIOIKUTETIFHOCTH €r0 JEMOHCTPAITHH.

[TnaHupyemsble pe3yabTaThl CAMOCTOSITENILHON pabOThl: — TOBBIIIEHUE MH(POPMAIIMOHHON
KYJbTYpPHl CTYJIEHTOB W oOecredyeHHe WX TOTOBHOCTH K HMHTErpallMid B COBPEMEHHOE
MH(POPMAIMOHHOE MPOCTPAHCTBO; — CIIOCOOHOCTh pelliaTh CTaHAApPTHHIC 3aJauu MPodecCcuoH-
aJIbHOW JISSITeJIbHOCTH Ha OCHOBE MH(OPMAIIMOHHOW ¥ OMOIMOrpaduuecKor KyIbTyphl C TIPUMe-
HEHHEM MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U C YyYETOM OCHOBHBIX TpeOOBaHUI
nHdOpMAIIMOHHON 6e30MaCHOCTH; — CIOCOOHOCTh K KPUTHIECKOMY BOCIPUSITHIO, 000OIIEHUIO,
aHaIM3y MPOopeCcCUOHAILHOW MH(MOPMAITUK, TIOCTAHOBKE 1IEJIM ¥ BHIOOPY IMyTel e JOCTUKEHUST, —
CIIOCOOHOCTh MPUMEHATh COBPEMEHHBIE METOJUKHM M TEXHOJIOTMH OpPraHU3allii U peaan3aliun
00pa30BaTEJILHOIO MpoIecca Ha pa3IMUHbIX 00pa30BaTe/IbHBIX CTYIEHSX B Pa3JIMYHBIX 00pa3oBa-
TEJIbHBIX YUPEKIECHHUSIX; — FOTOBHOCTb MCIOJIL30BATh MHANBHU/IyaIbHbIE KPEaTHUBHBIE CIOCOOHOCTH
1Sl OPUTMHAJIBHOTO PEIeHUsT UCCIIeJOBATEIbCKHUX 3a]a4.

B ®BI'OY BO «UI'Y» opranu3zanus caMOCTOSITEIbHON pPadOThl CTYAEHTOB pErJiaMeHT-
upyetcs [lonokeHreM 0 caMOCTOSTEIbHOM padoTe CTYIEHTOB, MPUHITHIM YUeHbIM coBeToM UT'Y
22 wions 2012 r.

4.5. IlpumepHasa TeMaTHKA KypPCOBBIX Pa6oT (IPOEKTOB)

ITo naHHOW TMCLMIJIMHE BHIIIOJHEHUE KYPCOBBIX MPOEKTOB (padoT) HE MpeayCcMaTpUBAETCA.

V. YYEBHO-METO/INMYECKOE 1 UTH®OPMAIIMOHHOE OBECIIEUEHUE
JUCHUIIJIMHBI (MO/JYJIA)
a) OCHOBHAas JIUTepaTypa

1. Pobepr, . R B pgeiicTBuM. AHanu3 W BU3yaJu3alusl JaHHBIX B mporpamme R
[DnekTponnbii pecypc] / U. Pobepr, KabakoB. - DinekTpoH. TekcToBbe aH. - Mocksa : JIMK
[Tpecc, 2014. - 588 c. - BC "Jlanp". - Heorpanuy. goctyi. - ISBN 978-5-97060-077-1 : b. 1.

14



2. JlecunkoB, Ban HukonaeBud. [IpumeHeHne cucteM KOMIBIOTEPHOW MaTEMAaTHKH B
pellleHUH TUIIOBBIX MaTeMaTuueckux 3anad [Tekcr] : yue6. nmocodue / 1. H. Jlecnukos, E. H.
NBanoa, M. K. Yepsunckuii ; peir.: . A. Hukudopona, C. B. AprembeBa ; IpkyT. roc. yH-T,
Ilen. un-T1. - Upkytck : OrtHck, 2015. - 110 c. ; 20 em. - ISBN 978-5-9907720-1-4 : 100.00 p.

0) JoNMOJHUTEJIbHAS JUTEpPaTypa

1. BanoBa, Enena HukonaeBHa. TexHoyorus pemeHus 3aad ¢ NIPUMEHEHUEM 3TarloB
KoMITbloTepHOTro MozenvpoBanus [Tekcr] : yue6. nocodue / E. H. iBanoBa, U. H. JlecHukos ; pert.:
N. A. Hukudoposa, H. A. Ileracosa ; UpkyTt. roc. yH-T, Ilea. un-t. - Upkyrck : OtTuck, 2015. -
79 c. ; 20 em. - ISBN 978-5-9907720-7-6 : 90.00 p.

2. TopromkuH, Anekcannp [lerpoBud. AGcTpakTHas U KoMmmbloTepHas anreopa [Teker] :
yued. [Uis By30B : AJis CTYI. BY30B, 00yd. o maremar., UT-nanpasnenusm / A. I1. TopiomkuH. -
M. : KOpaiit, 2021. - 691 c. : w1, Tadm. ; 24 cMm. - (Beiciiee obpazoBanwue). - bubmmorp.: ¢. 679. -
ISBN 978-5-534-14085-9 : 1642.30 p.

3. MankparbeB, EBrenunii BacuibeBud. DeMeHTH KOMIBbIOTEPHOU anreOpsl [Teker] : yueo.
noco6ue / E. B. ITankparbeB. - M. : UHTepHeT- YHUBepcuTeT MH(MOPM. TEXHOIOTUI : BuHOM.
Jlaboparopus 3nanuit, 2010. - 247 c. ; 22 cm. - (OcHOBBl UHDOPMATHKH U MAaTEMATUKH). -
bubnuorp.: c. 243-244. - Tlpeam. yka3s.: c. 245-246. - ISBN 978-5-9556-0099-4. - ISBN
978-5-94774-655-6 : 308.70 p.

B) epHogUYecKasi JuTeparypa
Her.
r) 0a3bl JaHHBIX, HH(POPMAIHOHHO-CNIPABOYHbIE 1 MONMCKOBbIE CHCTEMBbI

1. Haumonanbhbiit OTkpeiThiii YauBepcuter «MHTYUT» (intuit.ru)

B cooterctBuu ¢ 1. 4.3.4. PI'OC BO, oOyvaroummMcsl B TeueHUE BCEro neproja o0yueHus
obecrieueH HEOTpaHWUYEHHBI AOCTYyN (yHaJeHHBId AOCTYMH) K 3JIEKTPOHHO-OMOIMOTEUHBIM
CHUCTEMaM:

— OrTKpbiTasg 2JeKTpOHHass 0a3a pecypcoB U HCCIENOBaHUN «YHHBEPCUTETCKas
nHpopmannonHas cucrema POCCUS» [DnekTponHsii pecypc]| : cait. — Pexum gocryna:
http://uisrussia.msu.ru 6ecCpovHbIit

— TocynapctBennas uHdopmauuoHHass cucreMa «HanuoHanbHasi 3J€KTpPOHHAs
OoubnuoTeka» [DNeKTpoHHBI pecypc] : cailT. — Pexum pocryna: http://H30.pd. 6eccpounsbrit

— Hayunas snexktponnas oudnmoreka «<ELIBRARY.RU» [DnekTpoHHbIi pecypc] : caiT. -
Kontpakr Ne 148 ot 23.12.2020 r. Akt ot 24.12.2020 r. Cpok geuctus no 31.12.2022 r. —
Pexxum pocryna: http://elibrary.ru/

— 9BC «M3parensctBo Jlanb». Kontpakt Ne 04-E-0346 ot 12.11.2021 r. Ne 976 ot
14.11.2021 r. Cpok aeiictust o 13.11.2022 r. — Pexxum gocryna: https://www.e.lanbook.com

— 3BC 243 «bubmorex». ['ocynapcrBenHbiii KoHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnauorex». JluuensnonHoe cornameHue Kk ['ocynapctBeHHOMY KOHTpakTy Ne 019 ot
22.02.2011. Cpok peiictBusi: 6eccpounblii. — Pexxum mocryna: https://isu.bibliotech.ru/

— 9BC «Pykont» IIKB «bubdkom». Ne 04-E-0343 or 12.11.2021 r. Akt Ne 6K-5195 ot
14.11.2021 r. Cpok aeiictus o 13.11.2022r. — Pexxum nocryna: http://rucont.ru

— DBC «Aibdykc.py/ibooks.ru» OO0 «Andyke». Kontpakt Ne 04-E-0344 ot 12.11.2021
r.; Akt ot 14.11.2021 r. Cpok pevictBus no 13.11.2022 r. — Pexxum nocryna: http://ibooks.ru

— DnekTpoHHO-OubnnoTeyHass cucrema «IBC IOpaiit». OO0 «DaekTpoHHOE
usparenbctBo IOpaiT». Kontpakt Ne 04-E-0258 ot 20.09.2021r. KonTtpakt Ne 04-E-0258 ot
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20.09.2021 r. Cpok geiictBus mo 17.10. 2022 r. — Pexum gocrtyna: https://urait.ru

— Vb1 UBUC. Konrpakt Ne 04-E-0347 or 12.11.2021 r. Akt ot 15.11.2021 r. Cpok
nevictBust ¢ 01.01.2022 no 31.12.2022 r. — Pexxum pocrtymna: http://dlib.eastview.com

— DnekrponHas oudnroreka U] I'pedernnkoB. Konrpakt Ne 04-E-0348 ot 12.11.2021r.;
AKT Ne 348 or 15.11.2021 r. Cpok peiictBus ¢ 01.01.2022 no 31.12.2022 — Pexum nocryna:

http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUTYECKOE OBECIIEYEHUE JINCIIMITJINHBI

6.1. YueOHO-J1a00paTOpHOE 000pYy/I0BaHNE

HaumeHoBaHue
CITEIMAJIBHBIX TTOMEIIEHUN 1
MOMELLEHNN 11
CaMOCTOSITEJTHHON PaOOTHI

OcCHAILIEHHOCTD CITELUAJIbHBIX
MOMEIIEHNNA U MIOMELLEHNNA 111
CaMOCTOSITEJTBHON PaOOTHI

IlepedeHpb MMIIEH3MOHHOTO
NPOrPaMMHOTO 00eCIeYeHHSI.
PexBU3UTHI TOATBEPKAAIOIIETO
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. 00J1acTh MAaTEMAaTHKU, JieKallad Ha CTBIKE EUIF@GPLI N BBIYUCIIUTEIIBHBIX METOOOB

b. HayKa O CTPYKTypax, MOpsAKE U OTHOLIEHUAX, KOTOPask UCTOPUUYECKH CIOXKUJIACh HA
OCHOBE OTeparuii MoACYETa, U3MEPEHUs 1 ONucaHus (hopMbl 0OBEKTOB

C. OTpacyb NPUKJAJHON MHPOPMATUKH, B KOTOPOW C IMOMOIIbI0O COBPEMEHHBIX
BBIYMCIIUTENIbHBIX CPEICTB U3ydaeTCsl MOBEeIeHNe MHOTUX CIIOKHBIX 9KOHOMHYECKHUX, COIIUATBbHBIX,

9KOJIOTUYCCKUX U APYTUX NTUHAMUYCECKUX CUCTEM

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

Kakumuy BO3MOXKHOCTSIMU 06nana10T COBPEMECHHbBIC KOMMEPUYCCKUE CUCTEMBI KOMHbIOTCpHOfI

MareMaTuku?

a. UMEIOTCA OCHOBHBIE CHMBOJIBHBIC (MaTeMaTI/ILICCKI/IC) OOBEKTHI: INOJIMHOMBI, pPAObI,
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panyoHaIbHble (DYHKITUM, BBIPaXKEHUS OOIIEro BUA, BEKTOPBI, MaTpPHUIIbI

b. He IMPUCYTCTBYET CBA3b CO CPECACTBAMU pa3pa6OTKI/I nporpaMm: BO3MOKHBI ITIOACTAHOBKH,

BBIUKMCJICHUsI 3HAYEHUH, reHepalisl IporpaMM, UCIOIb30BaHUE CTAHJAPTHOTO MATeMaTHYECKOro
obecrieueHns (OMOIHUOTEK)

C. UCTOJBL3YIOTCS UHTep(Ech Al CBA3U ¢ O(UCHBIMU CpeNCTBaMH, 0a3amMu aHHBIX,
CTaTUYECKUMU IIPOrPAMMHBIMU CPEACTBAMMU U T.II.

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.=

b. <-

c.:=

5. 3adanue ¢ eduHuuHbIM 8b160poM. Buibepume 00un npasuavhbili omeem.

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

a. numeric

b. character

c. complex

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
BBIYMCJIEHUN ?

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. B
b. 6
C.a

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

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

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

3,7 5 6 3,7 3 6
a.a
b. 6
C.B

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.C

b. Fortran

c. Lisp

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

a. BBIYMCITUTD Pe3yJbTaT BBEJEHHOTO BHIPAKEHHUSI U BBIBECTH €r0 Ha SKpaH
b. BBIBECTH Ha 9KPaH BBEIEHHOE BbIPAKEHUE, HE BHIUUCIISIS €70

C. BBIUMCITUTD Pe3yJbTaT BBEAEHHOTO BHIPAXKEHUSI U HE BHIBOIUTH €ro Ha KPaH
11. Badanue ¢ edunuunbIM 66100pOM. Bvibepume 00uH npasuavtulii omeen.

Pa3nenHTeneM KOMaH[J ABJIACTCA CUMBOJI:

b. ;

c.:

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

a. %ol, %02, %03

b. %il, %i2, %i3

c. %1, %2, %3

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])$

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. gfactor

b. factor

c. divide

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. rat

c. expand

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

YcraHoBUTE COOTBETCTBUE:

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

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

YcTaHOBUTE COOTBETCTBUE:

1. moyueHne oOpaTHON MaTPULIbI 1. transpose
2. TPAaHCTIOHMPOBAHUE MAaTPULIbI 2. echelon
3. HoJly4eHHe «TPEeYroIbHON» MaTpPUILIbI 3. xM(-1)

8.2. OueHoYHbIE CpeACTBA JJIsI MPOMEKYTOUHON aTTecTallu
Bonpocsl k 3k3amMeny:

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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