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AHHOTaUs

HucuunnuHa «Martematuyeckue MaKeThl aHAJIWTUYECKUX BBIUMCICHHUIM» BXOIUT B
00pa3oBaTeNbHYI0 MPOrPaMMYy BBICHIETO OOpa30BaHHSI — MPOTPAMMY MArUCTPATyphl TIO
HampaBjeHuto moaroToBku/  crenuanbHOocTH  01.04.02  «IlpukimagHas MaTeMaTHKa U
uH(pOpMATHKa» HAIMPABICHHOCTH «MaTeMaTH4ecKoe W KOMITBIOTEPHOE MOJICITHPOBAHUEC.
Hucnunmuna peanusyercs kadeapoit «Nely.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BHITYCKHUKA CIICIYIOIIUX KOMIICTCHITUN |

VYK-1 «CnocoGeH oCyIecTBIsATh KPUTUYECKHH aHaln3 MpPOOJEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

OIIK-3 «Crnocoben pa3zpabaThiBaTh MaTEMaTHYECKHE MOJIEIM M MPOBOAUTH MX aHAIU3
IIpH pEIIeHUH 3a7a49 B 001acTu npodecCnoHAIBHOMN IeATETbHOCTIY

OIIK-4 «Cnoco6eH KOMOMHUPOBAaTh U aJalNTUPOBATh CYIIECTBYIOIIME HHPOPMAIIMOHHO-
KOMMYHHUKAITIOHHBIC TEXHOJOTUU /I pEImIeHUs 3a7ad B 00JacTH MpoQecCHOHATBHON
JESTEIbHOCTH C y4eTOM TpeOoBaHUI HHPOPMAIIMOHHOM 0€3011aCHOCTH

[IK-6 «CriocoOeH BBISBIATH U peliaTh 3agadyd MPOGECCHOHATBHOU MEATETbHOCTU C
MIPUMEHEHHUEM TEXHOJIOTHI NCKYCCTBEHHOT'O MHTEIIEKTa)»

Conepxanne AMCIUIUIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPUMEHEHHEM
MAKeTOB AaHAJUTHUYECKUX BBIYMCICHUN [JIs HCCIEIOBAHUS MaTeMaTH4YeCKUX Mojene Ha
npuMepe CUCTeMbl aHauTHYeckuX Beraucienuit Wolfram Mathematica.

[IpenogaBanne AMCHUIUIMHBI MpEeAycMAaTpUBaeT cienyromue QGopMbl OpraHu3aluu
y4eOHOTO TIpolecca: JleKyuu, NpaKmuueckue 3auAmus, Ccamocmosmenvhas paboma
obyuarowe2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAMCIIUIUIMHBI COCTaBiIsET 4 3a4eTHBIX eauHulbl, 144
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUN»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Ilenmu npenojaBaHus MUCHHUIUIMHBI — TIOJYYEHHUE HABBIKOB PabOTHI ¢
MPOJBUHYTHIMU BO3MOXKHOCTSIMU TIAKETOB aHAIMTUYCCKUX BBIYHUCICHUN HA MPUMEPE CHUCTEMBI
ananuTnyeckux Beranciaenuii Wolfram Mathematica.

JlucuuiuinHa BXOJUT B COCTaB 00s3aTeIbHONW YacTU OOpa3oBaTEIbHONW MPOrPaMMBbI BBICIIETO
obpazoBanus (manee — OI1 BO).

1.2. TlepeuyeHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS 0 JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JNanaTh CIEAYIOUTUMU
KOMITETCHIIMSAMU WIIM WX 4acTsAMU. KOMIIETeHIIMM ¥ MHIMKATOPBI UX JOCTHUKEHUS TPUBEIACHBI B
Tabmuie 1.

Ta6ymmma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHIAUKATOPOB UX JTOCTHIKCHUS

Konu
Kareropus (rpynna) Konx 1 HauMeHOBaHME HHIMKATOpA
HAaMEHOBAaHHE
KOMIIETEHIINH JIOCTHKEHUS] KOMIIETEHIIUU
KOMITIETEHINH
YK-1 Cnocoben VYK-1.3.2 31ath 1u(ppoBBIE pECYpPCHI,
OCYIIECTBIISATh UHCTPYMEHTHI 1 CEPBUCHI, BKIIIOUAs
KPUTHYECKHI aHAIIN3 | WHTEIUICKTYaJbHbIE, I PEIICHUS
POOIIEMHBIX 3aa4/mpobaem npodeccuoHaIbHON
YHuBepcanbHbIE P N g P pod
CUTyalluil HA OCHOBE | JESATEIbHOCTH
KOMIIETEHITHH
CHCTEMHOTI'0 VK-1.B.2 BnageTh HaBBIKAMU
M0JIX0/1a, UCTIOJIb30BaHUS aJITOPUTMOB U U(DPOBBIX
BbIpa0aThIBaTh CPEICTB, MPeAHA3HAUYCHHBIX I aHAIHU3a
CTpATETHIO ICHCTBHUI | MHPOPMAIIUU M JAHHBIX
OIIK-3 Cnocoben
a3pabaTbIBaTh
pasp OIIK-3.B.1 BnazneTs HaBBIKaMH pa3pabOTKu
MaTeMaTH4ecKue .
MaTeMaTUYECKUX MOJEINIEN ¢
MOJIENIN ¥ IPOBOJIUTH
Ob6menpodeccuonanbHble UIX. AHAHS DI UCIIOJIb30BAaHUEM MAKETOB MPHUKIAIHBIX
KOMITETEHIINH p IPOrpaMM; OLIEHKH 11€JIECO00Pa3HOCTH U
pelleHnu 3a1a4 B
3¢ EKTUBHOCTH TPUMEHEHHS BEIOPAHHOTO
o0nactu
. | MeToxa MoIeTUpPOBaHUS
npoQeCCHOHAILHON
JIeSITeIbHOCTH
OIIK-4 Cnocoben
KOMOWHHUPOBATh U
aJanTUpoBaTh
CYILLECTBYIOIIINE
MH(OpPMaLIOHHO-
koMMmyHUKamoHHble | OIIK-4.3.1 3HaTh METOBI U IPOTPAMMHO-
Ob6menpodeccnoHalbHble | TEXHOJIOTUN AJIs TEXHUUYECKUE CPEJICTBA, IPUMEHSEMBIE JUIs
KOMITETEeHIIUH peleHus 3a1a4 B peleHus 3aja4d B NpodeccuoHanbHOM
obnactu NeSITEIbHOCTH.
npodeccuoHaNbHOM
JESITEIbHOCTH C
y4eToM TpeOOBaHUIA
MH(OPMaLIMOHHON
0e30macHOCTH
[TIK-6 Cniocoben [IK-6.Y.1 ymeTs NpUMEHATH
BBISIBIISATH M pellIaTh | HHCTPYMEHTAJIbHBIE CPE/ICTBA U
[TpodeccuonanbHble p PyM pea
KOMITETEHIIHH 3aa4un METOJI0JIOTUH Pa3pabOTKH MPOTrPaMMHOIO
npodeccHoHaIbHON | oOecrieueHus Uil MOJAEINPOBa-HUS
JIESITEJIbHOCTH C 00BEKTOB U MPOIIECCOB




MPUMEHEHUEM
TEXHOJIOTUH
HMCKYCCTBEHHOTO
WHTEIIIEKTa

2. Mecro nucuurnHbl B cTpykType OI1

JucnurmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYCHHUH CIICYIOIIUX JTUCIUIUINH:

— « Maremaruka. MareMaTHYeCKHI aHATINA3),

— « MaremaTuka. AHaTUTHYECKAs TEOMETPHsI M IMHEWHAsI alreOpay

3HaHUs, MOJIYYEHHbIE MPU H3YYCHHM MaTepuaja JaHHOW JUCHUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUYE€HHE, TaK M MOTLYT HCIOJIb30BATHCS TMPU BBIIOJIHEHUH HAyYHBIX
WCCJICI0BAHMH M TIPU MTOATOTOBKE K BBIMTYCKHOM KBaTU()HUKAIIMOHHON paboTe.

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Janapie 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) MPeACTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUITITUHBI

TpynoemMkocTs 1o

Bun yuebnoit pabotbl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyeckoii L0020moeKu 8 8
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
1('IpaI()TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie 3anatus  (I13), 34 34
qac

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (qac)

HK3aMeH, (Jac) 54 54

Camocmoamenvnan paboma, Bcero (4ac) 22 22

Buo npomesxcymounoit ammecmayuu: 3ader,
OK3. OK3.
mudd. 3ager, sk3ameH (3auet, Audd. 3au, Ok3.)

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3nesnsl, TeMBI TUCITATIIINHEI Jexunn | 113 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1

Paznen 1. @yHKIMOHANBHOE U IIPOLIEyPHOE
POrPaMMHUPOBAHUEC 2 2 1
Tewma 1.1. ®yHKIIMOHANTBHOE POTrPaAMMHUPOBAHUE

Tema 1.2. [poreaypHoe nporpaMMHpPOBaHIE 2 2 1

Paznen 2. Teopust BeposSITHOCTH M MaTeMaTHUYeCKast 2 2 1




CTaTHUCTHKA
Tema 2.1. AnreOpa MHOKECTB

Tema 2.2. DeMeHTHI KOMOUHATOPUKH 2 2 1

Tewma 2.3. CiyuaiiHple BEeNTUYUHBI U CIy4aiiHbIE 2 2 1

HPOLIECCHI

Tewma 2.4. HenpepbIBHBIE H IUCKPETHBIC PYHKITUH ) ) )

pacnpeneseHus

Tema 2.5 CucteMsl CIydailHbIX BETUYUH 2 2 1

Tema 2.6. [IpoBepka rumores 2 2 2

Paznen 3. JuddepeHiuanbHbie 1 Pa3HOCTHBIC

ypaBHEHHS 5 2 2

Tema 3.1 Iuddepennmanbabie ypaBHEHUS IEPBOTO

HopsIKa

Tewma 3.2 Jluneitabie qudHepeHIraIbHbIe ypaBHEHUS C ) ) 1

MOCTOSIHHBIMH KO3 puIneHTamu

Tema 3.3 Ipeo6pa3zoBanue Jlamiaca 2 2 1

Tewma 3.4 UncneHHOE WHTETPUPOBAHHE ) ) 1

T pepeHInATBEHBIX YPaBHEHUH

Tema 3.5 PazHOCTHBIE ypaBHEHUSI 2 2 1

Tema 3.6 IIpeoGpaszosanue Jlopana 2 2 1

Pasnen 4. BeiiBner ananus

Tema 4.1 HenpepsIBHbIE U TUCKPETHBIC BEHBIIET- 2 2 2

GyHKIMH

Tema 4.2 HenpepbIBHBIE U AUCKPETHBIC BEUBIIET- 2 2 2

peoOpazoBaHMs

Tema 4.3 Busyanusaius BeiBICTOB 2 2 2

HUroro B cemectpe: 34 34 22
Uroro 34 34 0 0 22

IIpakTrueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarolUMHUCS  OMNpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKHHUOHHOTI'O IUKJIA

Homep HaszBanue u conep:xkanue pas3iesioB U TEM JIEKLIMOHHBIX 3aHATHI
pasnena
1 Tema 1.1. ®dynkunonansHOe porpammupoBanue. Tema 1.2. IIpouenypHoe
POrpaMMHUpPOBaHUE
2 Tema 2.1. AnreOpa MHOecTB. Tema 2.2. DieMeHTsl KoMOuHaTOpuku. Tema 2.3,
CryuaiiHble BEIMYMHBI U CTy4aiHble poueccsl. Tema 2.4. HenpepsIBHBIE 1
JUCKpeTHbIe QyHKIUHU pacnpeneneHus. Tema 2.5 CucTeMbl Cly4aliHbIX BeTn4YuH. Tema
2.6. IIpoBepka rumoTes.
3 Tema 3.1 Iuddepennmansable ypaBHEHU epBoro nopsiaka. Tema 3.2 Jlunelinsie
T QepeHnnabHbIe YPaBHEHHS C MOCTOSIHHBIMU Kod(punmenramu. Tema 3.3
[Mpeobpazosanue Jlamnaca. Tema 3.4 Uncnennoe naTerprpoBanue JauddepeHmanbHbIx
ypaBHenu#l. Tema 3.5 PasnoctHble ypaBHeHus. Tema 3.6 IIpeoOpasoBanue JlopaHa.
4 Tema 4.1 HenpepbiBHBIC 1 AUCKpeTHBIE BeliBneT-QyHkunu. Tema 4.2 HenpepbiBHbIC U




‘ JIUCKpETHbIEC BelBieT-peodpasoBanus. Tema 4.3 Busyanusanus BeHBICTOB.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTrdeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 aux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKUX | TpynoeMKOCTh, |IIPAaKTHUYECKOM |pasnena
/1 3aHSTUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(dac) JIMHBI
Cemectp 1
1 | Temal.l. BrinosiHeHMe 3amanuii 2 1 1
OyHKIMOHATBHOE Ha [EPCOHATHLHOM
pOrpaMMUPOBAaHHUE KOMITBIOTEPE
2 | Temal.2. Brinonnenue 3aganuii 2 1 1
[ponenypuoe Ha IIEPCOHAILHOM
nporpaMMHpOBaHuC KOMHI)IOTepe
3 | Tema 2.1. AnreGpa Brlnonnenue 3agaduii 2 2
MHOXCCTB. Ha NEPCOHAITBHOM
KOMITbIOTEPE
4 | Tema 2.2. DaeMeHTbI Brinonuenue 3aganuii 2 2
KOM6I/IHaTOpI/IKI/I. Ha IIepPCOHAIILHOM
KOMITBIOTEPE
5 | Tema 2.3. Cnyuaiinele | BpImoaHeHue 3a1aHuil 2 2
BCJIMYHMHBL U Ha IICPCOHAIILHOM
CJIy4auHbIE ITPOUECCHI KOMHBI’OTepe
6 | Tema2.4. Brinonuenue 3amanuii 2 2
HenpepsiBHbie 1 Ha IIEPCOHAIILHOM
JIUCKPETHbIE (QYHKIIUU KOMITBIOTEpE
pacnpeneneHus.
7 | Tema 2.5 Cucremsl Brinonuenue 3amanuii 2 2
CJIY4YauHbIX BCJINYHH. Ha IepCOHAJILHOM
KOMITBIOTEPE
8 | Tema 2.6. IIpoBepka Brmonnenue 3aganuii 2 1 2
TUIIOTES. Ha NIepCOHAJIbHOM
KOMIIBIOTEPE
9 | Tema3.1 Brinonuenue 3amanuii 2 1 3
HuddepeHunanbhbie | Ha mepcOHATBLHOM
ypaBHeHI/IH HepBOFO KOMHBIOTepe
MOpSAIKA.
10 | Tema 3.2 JIuneiinsle Brinonxenue 3amanuii 2 3
anbepeHIMaNbHEIe | Ha MepCOHATBHOM
YPaBHCHHA C KOMIIBIOTEPE
IIOCTOAHHBIMU
K03 hUITHCHTaMU.
11 | Tema 3.3 BrimmonHenue 3aganuii 2 1 3
IIpeobpazosanue Ha MEPCOHATBLHOM
Jlannaca. KOMIIBIOTEpE
12 | Tema 3.4 Unucnennoe Breimonnenue 3aganuit 2 1 3

WHTETPUPOBaHNE
i depeHInaTbHbIX
YpaBHEHUH.

Ha MePCOHATLHOM
KOMIIbIOTEPE




13 | Tema 3.5 PasnoctHble | BpIoaHEHME 3a1aHUI 2 1 3
YPaBHCHHA. Ha IIEPCOHAIILHOM
KOMITbIOTEPE
14 | 3.6 IIpeoOpa3oBanue Brimmonuenue 3aganui 2 3
Jlopana. Ha NEPCOHAITBHOM
KOMITbIOTEPE
15 | Tema 4.1 BrmmosiHeHME 3amanui 2 4
HemnpepoiHbie u Ha IIEPCOHAILHOM
JWCKPETHBIE BEHBIET- | xoMmmpIoTEpe
(GhyHKIUY.
16 | Tema 4.2 BrmmosiHeHME 3amanuii 2 4
HenpepsIBHble 1 Ha NEPCOHATLHOM
JOUCKPETHBIC BEUBJICT- KOMHBI’OTepe
peoOpa3oBaHusl.
17 | Tema 4.3 Brinonnenue 3agannii 2 1 4
Busyanusaris Ha [EPCOHATHLHOM
BEWBJIETOB. KOMIIBIOTEPE
Bcero 34 8
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B Ta0HIIC .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 aux No
Ne Hauvenosanue 1a6opaTopHBIX pabot TpynoeMKoCTh, | MpakTUUYECKOH | pa3nerna
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI

V4eOHBIM IIAaHOM HE npeaycMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHITOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEJIEHBI B TabuLIe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 1,
Bux camocrositensHOM paboThI
qac qac

1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia 5 5
qucruminael (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
IloaroToBka K TeKymeMy KOHTPOJIIO 4 4




ycneBaemoctu (TKY)

Jowmaraee 3amganue (/13) 6 6

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU

arrectaruu (I1A) 6 6

Bcero: 22 22

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHOU PabOThI 00yUYaroIUXCs 10 TUCIMILIMHE (MO/YIIIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

KommuecTBo 9K3eMILTSIPOB B
Iudp/
URL apec bubnmorpaduueckas ccpiika OubmoTeKe
(KpOoMe 2JIEKTPOHHBIX IK3EMILISPOB)

Kpucranuuckuit B.P. Ontumu3zanus B
OBC Jlanp | cucreme Mathematica: yuebHoe mocoodue st ObC Jlanb
By30B / B.P. Kpucranuackuii. — CaHKT-
[TerepOypr: Jlans, 2023. — 76 c.

OBC Jlanp | Msrotun A.B. KoMnbeloTepHbIE CUCTEMBI OBC Jlanb
CUMBOJILHOI MaTeMaTuku: Y4yebHoe mocobue
/ Yuusepcuret ['A. Cankr-IlerepOypr, 2014.
- 68 c.

OBbC Jlanp | Ponuonosa I'.A. KomnbroTepHble u ObC Jlanp
WH(POPMAIMOHHBIE TEXHOJIOTHH B HAyKe U
npou3BojCcTBe: yuel. mocobue / Tyna: 3n-Bo
Tynl'V, 2021. - 159 c.

Onanuxuna O.B. IIpuknaansie 3anaun
OB I'VAII | mexanuku B Wolfram Mathematica: yueOHoe Ob I'VAIIL
nocobue / O.B.Onanmmxuna — CaHKT-

[TetepOypr: M3a-Bo I'YAIL 2021. - 162 c.

OB I'VAII | IlpuknaaHsle 3aaud MaTEMaTUYECKOTO Ob I'VAIIL
aHaJIM3a U BEKTOPHOT'O MCUUCIICHUS B
Wolfram Mathematica: yueGHoe mocooue /
A.O.Cmupnos, O.B.Onannxuna — CaHKT-
[TerepOypr: U3n-Bo I'YAII, 2024. - 56 c.

7. TlepeueHb NMEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

[Tepeuenn AIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaITMOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTu «HTepHeT», HEOOXOIMMBIX MJII OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

URL anpec HaumenoBanue




https://www.wolfram.com/ Caiit npoaykuuu kommanuu Wolfram

https://www.wolfram.com/language/ Caiit ¢ undpopmanueii o Wolfram Language
https://demonstrations.wolfram.com/ CaiiT ¢ IeMOHCTPAIIMOHHBIMU TIPHMEPAMH
https://vk.com/wolframmathematica I'pyrina BKoHTakTe 17151 pyCCKOS3BIYHBIX

nosp3oBaresneit Wolfram Mathematica

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0OECHEeueHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCIONB3yeMOTr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t HaumenoBanue

1 Wolfram Mathematica

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCII0JIb3YEMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOAMMOCTH)
1 | KomneroTepHbli Kiacc I'act.15, ayn. 24-12

10. OueHo4HBIE CpeICTBA JUISI POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJISI NPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJISl IPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTauuu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOMpOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
WCIIOJIb30BAaHNs KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL




Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHIH

Or1eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— oOyyaroluiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3JIaracr;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIHUYHO) J
GATTCHO TECHO TMPHUBSA3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX MIOHIATHA.
— o0yyJarouuics TBEPI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPpaMOTHO H
[0 CYUIECTBY H3JaraeT €ro, ONHPAsICh HA 3HAHUS OCHOBHOM
JUTEpaTyphl,
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;
P — YBS3bIBACT YCBOCHHBIC 3HAHUSI C NPAKTHYECKOH JI€SITEIBHOCTHIO
«3auYTEHO)
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHBIC MTOJI0KEHNUS,
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHH.
— oOyyaroluiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITBIBACT 3aTPYAHEHUST B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
«3aYTEHO)
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUU BBIBOJIOB H 0000IIIEHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIUATU3UPOBAHHBIX MOHSITHH.
— o0yyJarouuicss He YCBOWJI 3HAYUTEIBHOM 4YacCTH MPOrPaMMHOTO
Marepuaa;
— IONMyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IIpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIMPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;
— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS;
— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/mt [Tepedens BompocoB (3afau) Uil SK3aMeHa Koz
WHIMKaTopa

1 Hanummre ¢yHK1M0, KOTOpas co3/1aeT HOBBIN CIUCOK, 100aBIIss YK-1.3.2
AJIEMEHT X B KOHeEIl ciucKa list

2 Hanummre ¢pyHKumio, KOTopas u3MeHsieT cnucok list, 106aBmsis YK-1.3.2
HJIEMEHT X B €r0 KOHEIl

3 Hanummre GyHKIMIO, KOTOpas Co3/1aeT HOBBIN CIHMCOK, 100ABIISI YK-1.3.2
AJIEMEHT X B HayaJlo crucka list

4 Hanummre GyHKIMIO, KOTOpas U3MEHseT CIUCOK list, 106aBmss YK-1.3.2
AJIEMEHT X B €r0 HaYaJlo

5 Hanumnre, yHkiuio, kotopast o0beaunseT crucku listl, list2 YK-1.3.2

6 Hanumire, pyHKINIO, KOTOpask CO3aeT OJJHOYPOBHEBBIH CIIUCOK U3 YK-1.3.2
AJIEMEHTOB MHOTOYPOBHEBBIX CITHCKOB

7 Hanummre QyHKIMIO, KOTOpast CO3/1aeT CIIUMCOK JUIMHBI N, J00aBIIsis YK-1.3.2




CJIeBA K UCXOJTHOMY CIHCKY HYJIU

8 Hanummre QyHKIMIO, KOTOpas CO3/1aeT CIUMCOK JUIMHBI N, J00aBIIss YK-1.3.2
CJIeBa K MICXOJJTHOMY CHHUCKY 3JIEMEHT X

9 Hanummre QyHKIMIO, KOTOpast CO3/1aeT CIIMCOK JUIMHBI N, J00aBIIss YK-1.3.2
crpaBa K MCXOJJHOMY CIIMCKY HYJIH

10 Hanummre GyHKIMIO, KOTOpast CO3/1aeT CIIUMCOK JUIMHBI N, J00aBIIss YK-1.3.2
CrpaBa K MCXOJJHOMY CIMCKY 3JIEMEHT X

11 Hanummre ¢GyHKIMIO, KOTOpast CO3/1a€T HOBBIN CIIUCOK, JOOABIISS K YK-1.3.2
HCXO/IHOMY CIIMCKY N HYyJIEH clieBa U CIpaBa

12 Hanummre ¢GyHKIMIO, KOTOpasi CO3/1a€T HOBBIN CIIUCOK, JOOABIISS K YK-1.3.2
HCXO/IHOMY CIIMCKY N 3JIEMEHTOB X CJI€BA U ClIpaBa

13 Hamumure GyHknuio, KoTopas JaeT Cucok list, y KOTOporo ymajaeHb YK-1.3.2
nepBbIe N 3J1€MEHTOB. Ecii n 0TpULIaTeNbHO, TO YAAISIOTCS MMOCIEIHNE
N 3JI€MEHTOB

14 Hanummre pyHKIMIO, KOTOpast BbIIAeT CIUCOK list, y kotoporo yaanen | YK-1.3.2
3JIEMEHT C HOMEPOM N

15 Hanummmre GyHKIMIO, KOTOpast BBIIAET CHUCOK list, y KOTOporo YK-1.3.2
yJJIEHBI 3JIEMEHThI C HOMEpa M 10 HOMEp N

16 Hanummre ¢pyHKIMIO, KOTOpast BEIIACT CUCOK list 6e3 mepBoro YK-1.3.2
JJIEMEHTa

17 Hanummre GyHKIMIO, KOTOpast BBIIAST CUCOK list 6e3 mocieaHero YK-1.3.2
JIEMEHTa

18 Hanummre ¢pyHKIMIO, KOTOpast JaeT 3JEMEHT CIIHCKA C HHIEKCOM N. YK-1.3.2
Ecnu n oTpuniaTesibHO, TO OTCUET BEJIETCs OT KOHIIA CIIUCKA

19 Hanummre GyHKIMIO, KOTOpast BBIIAST YacTh CHHCKa ¢ HHIeKcamu oT m | YK-1.3.2
70 n

20 Hanummre ¢yHkiuio, KoTopas 1aeT NepBbIil 2IEMEHT CIIHUCKa YK-1.3.2

21 Hanmmmre QyHKIMI0, KOTOpas JaeT NOCIEeTHIA JIEMEHT CIICKa YK-1.3.2

22 Hanummure ¢yHKIuio, KOTOpas BBIIAET CIUCOK U3 ABYX CIHCKOB. B VK-1.3.2
MIEPBOM U3 HUX MEPBbIE N 3JIEMEHTOB cucka list, BO BTopoM —
OCTaBIIINECS 3J€MEHThI

23 VKaKuTe KaHOHHUYECKYIO 3anuch GyHkiuu f OI1K-4.3.1

24 VYxaxxute npepuKcHyro 3anuch GyHkmu f OIIK-4.3.1

25 VYkakuTe NOCTPUKCHYIO 3anuch QyHKImHU T OIlIK-4.3.1

26 Ykaxute QyHKINI0, MEHSIONIYIO 3aT0JIOBOK BBIPAKECHHS OIlK-4.3.1

27 VYxaxute QyHKIHIO, NpuMeHstomyo ¢pynkuuio f k kaxaomy snementy | OITK-4.3.1
TIEPBOTO YPOBHS BBIPAKEHHSI EXPr

28 VYxkaxxute QyHKIHIO, TpUMeHstomyto ¢pyHkuuio f k anementy OIIK-4.3.1
BBIpOXEHUS eXPI, HAXOJSAIEMYCsl B ONTPeIeIEHHON TTO3UITUH

29 Vxkaxxute QyHKIHIO, TpUMEeHstoIyto ¢pyHkuuto f ko Bcem anemenTam OIIK-4.3.1
BBIpaKEHUS eXpr

30 VYkaxure GYHKIUIO BEIYUCICHHS CyMMBI OIIK-4.3.1

31 YkaxkuTe QYHKIMIO BBIYUCIEHUS TPOU3BOJHON OIIK-4.3.1

32 VYkaxure GYHKIUIO BEIYUCICHHUS HHTErpaia OIIK-4.3.1

33 VYkaxure GyHKUIUIO BEIYUCICHUS ITpeJiena OIIK-4.3.1

34 [IpuBennTe mpuMep BBIUNCIEHUS pa3Mepa CIMCKA TAHHBIX YK-1.B.2

35 ITpuBenuTe nprMep BEIYUCIECHHUS MAKCUMAJIBHOTO HJIEMEHTA B CIIUCKE YK-1.B.2
JTAHHBIX

36 [TpuBenuTe mprMep BHIYUCIECHUSI MUHUMAIILHOTO 3JIEMEHTA B CIIUCKE YK-1.B.2
JTAHHBIX

37 [TpuBeauTe NpUMep NOJYUYEHHUs] IEPBOTO TEMEHTa CIUCKA JJAHHBIX YK-1.B.2




38 [IpuBeguTe npuMep MoaydeHUs MOCIEAHErO dJIeMEeHTa crucka JaHHbix | YK-1.B.2
39 [TpuBenuTe npuMep noucka MakcuMmyma GpyHkimn oxHoii nepemennoil. | YK-1.B.2
40 [TpuBenuTe mpumMep noucka MUHUMyMa G YHKIIMH OJTHOM MEpEeMEHHON YK-1.B.2
41 [TpuBeauTe NprMep NOKUCKAa MaKCUMyMa (DYHKITUH IBYX NEPEMEHHBIX. YK-1.B.2
42 [TpuBenuTe mpuMep nMoucka MUHUMYyMa QYHKIIMH JIBYX IIEPEMCHHBIX. YK-1.B.2
43 [IpuBenuTe npuMep BBIYUCICHUS IUIOIAMN MEXIY ABYMsI KPUBBIMU YK-1.B.2
44 [MpuenuTe npumep Buzyanuzanuu Gyakuun y=Ff(X)
I1K-6.V.1
45 [TpuBeauTe mpumep BU3yan3anuu QyHKINH, 33 TaHHON [IK-6.V.1
y=f(b),
IapaMeTpUUECcKU
X =h(t)
46 [IpuBenuTe mpumep BU3yanu3anuu PyHKIIMU B OJIApHBIX kKoopauHatax | [1K-6.Y.1
r="f(e)
47 [TpuBenuTe npumep Buzyanuzanuu Gyakumu z=f(X,y) I1K-6.Y.1
48 [IpuBeaute npumep BuUzyanuzanuu GyHKIUHU, 3aJaHHON IIK-6.V.1
x = f,(t),
napamerpuuecku 1 Y = f,(t),
z = f,(t)
49 [IpuBeaute npumep BUzyanuzauuu GyHKIUHU, 3aJaHHON IIK-6.V.1
x=f,(u,v),
IapaMeTPUIECKH 4 Y = f2 (U,V),
(2= f,(u,v)
50 ITpuBenuTe npuMep MOCTPOCHUs JHHUI ypoBHs QyHKImU Z=f(X,Y) [1K-6.V.1
51 [IpuBeauTe mpuMep NOCTPOSHUSI TOBEPXHOCTEHN YPOBHS (DyHKIIUN [IK-6.VY.1
u=f(x,y,z)
52 [TpuBenuTe npuMep BU3yanu3alUy IIOCAEA0BATENLHOCTH X, ..., X, HK-6.V.1
53 [IpuBenuTe npuMep BU3yaIn3alMy M10CIEJ0BATEIbHOCTH TOUEK [IK-6.Y.1
U Vb A% Vit
53 [IpuBenuTe npuMep BU3yaIn3ally [1OCIEJ0BATEIbHOCTHA TOUEK [IK-6.Y.1
0 Y fidhe X s o}
o4 [IpuBeaute npumep noctpoeHus rpapuka GyHKuny, 3a1aHHoi B Toukax | [1K-6.Y.1
AN U,
55 [IpuBeaute npumep nocrpoeHus rpapuka GyHKIUY, 3a1aHH0H B Toukax | [1K-6.Y.1
0 Vb oD% Yo
56 ITpuBenuTe nprMep NOCTPOSHUS MOBEPXHOCTH (YHKIINH, 3alaHHON B [IK-6.Y.1
toukax {X, Y;, Z b X Yo 20}
57 [TpuBenuTe npuMep NOCTPOSHUS JIMHUHN YpoBHS QyHKIUH, 3aganHoil B | [IK-6.V.1
TOYKax {X11 Vi fl}, .. .,{Xn, Yo fn}
58 [IpuBeauTe mpuMep NOCTPOEHUS TOBEPXHOCTEHN YpOBHS QYyHKIIUH, [IK-6.VY.1
3aJaHHOM B TOUKax {X1’ Vi 2, fl}, .. .,{Xn, YirZns fn}
59 [TpuBeauTe npruMep BU3yaln3allud HEMPEPHIBHOTO BEKTOpHOTO nojst Ha | [TK-6.V.1
IIJIOCKOCTH
60 [TpuBeauTe npruMep BU3yalu3alud HEMPEPHIBHOTO BEKTOPHOTO TOJIS B [IK-6.V.1

3D




61 [IpuBeauTe npuMep BU3yaau3aluyd JUCKPETHOIO BEKTOPHOIO MOJIA HA I1K-6.V.1
TJIOCKOCTH
62 [IpuBenuTe mpuMep BU3YaIU3alMK TUCKpEeTHOTo BekTopHOoro oy B 3D | T1K-6.V.1
63 [IpuBenuTe npumMep rucTOrpaMMbl OIIK-3.B.1
64 [TpuBenuTe mpuMep cTOI0YaTON AHArpaMMBbl OIIK-3.B.1
65 [IpuBeguTe npumep KpyroBom auarpaMMabl OIIK-3.B.1
66 [IpuBeguTe npuMep My3bIPbKOBOM THArPAMMBbI OIIK-3.B.1
67 [TpuBenure npumep 3D-ructorpammbl OIIK-3.B.1
68 [IpuBenure npumep criaaxxeHHou 3D-ructorpammsl OIIK-3.B.1
69 [IpuBenure mpumep cronbduaroit 3D-nmuarpamMmer OIIK-3.B.1
70 [TpuBenute npumep Kpyropoii 3D-nuarpamMmel OIIK-3.B.1
71 [TpuBenuTe mpumep my3pIpbKoBON 3D-ararpaMMbl OIIK-3.B.1
Bormpocsr (3amaun) nis 3auera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Kon
Ne i/ [Tepedyens BonpocoB (3a1av) 11 3adeta / nudd. 3auera HHKATOPA

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

[lepeyeHp TeM [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

No 1/ [TprMepHBIii IepedeHb TeM il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHHS
B KypCcOBOi1 pabOThI
Y4eOHbIM JIAHOM HE IPEAYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallMd B BHJIE TECTHPOBAHUSA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

Ne i/t

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHIAWUKATOPA

1

[IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBAIOLIME BEIOOp OTBETA.
PesynbraTom BeInoNHeHHsT kKoMaH bl Range[3] Oyxer
1. {1,2,3}
2. {3}
3. {111}
{3,3,3}

YK-1.3.2

[IpounTaiite TekcT, BEIOEPUTE MPABUIILHBIN OTBET U 3aMHILINTE
apryMeHThbl, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
[TepBoiii amemenT crincka list MoskeT ObITh HalEH ¢ TOMOIIBIO KOMAH/IbI
1. Part[list,1]
2. list[[1]]
3. list[1]
Takel[list,1]

OIIK-4.3.1

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K Ka 1011 O3UIINH,
JTAHHOM B JIEBOM CTOJIOIIE, TOA0EpHUTE COOTBETCTBYIOIIYIO TTO3UIIMIO B
MIPaBOM CTOJIOIIE.

1. dyukus Plot

2. Odynkius ListPlot

A. CTpouT rucrtorpaMmmy
b. Ctpourt rpaduk GyHkuuu,

OIIK-3.B.1




3aJJaHHON aHAJIUTUYECKOH

bopmyoi
3. Oyukius BarChart B. Ctpout kpyroByto nquarpammy
4. dynkuus PieChart I'. Ctpourt rpadux ¢pyHKuuy,

3aJaHHON MMOCJIENOBATEILHOCTRIO
YHCJIOBBIX 3HAYEHUN

4 [IpounTaiiTe TEKCT M 3aIUIIUTE Pa3BEPHYTHI 00OCHOBAaHHBIN OTBET. [1K-6.VY.1
C nomosto komann Wolfram Mathematica nmocrpoiite rpaduk cymmer
MEPBBIX YETBIPEX CIaraeMbIX pa3ioxeHuss pyHKiuu Sin(X) B psi
Maknopena

CUCTEMA OLIEHHMBAHUMSA TecToBBIX 3adaHMi:

1. 3amanme KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETAa U3 YETHIPEX
IPEUIOKEHHBIX U 0OOCHOBAaHMEM BbIOOpAa CUMTAETCS] BEPHBIM, €CIIM MPABUIIBHO yKa3aHa
mudpa OTBETa W TPHUBEICHBl KOHKPETHBIE apryMEHTHI, MCIOJb3yeMble TPU BBHIOOpPE
orBera. IlomHOoe coBmaneHue ¢ BEpHBIM OTBETOM OLIEHMBAeTCsl | GajioM, HEBEpHBIH
OTBET WJIH €ro oTcyTcTBUE — () OaIIOB.

2. 3ajaHue KOMOMHUPOBAaHHOIO THIA C BHIOOPOM HECKOJBKMX BAapUaHTOB OTBETA W3
IPEUIOKEHHBIX U pa3BEepHYThHIM OOOCHOBAaHMEM BBIOOpPA CUUTAETCS BEPHBIM, €CIH
NpaBWIBHO YKa3aHbl IM(PPHI OTBETOB M NPUBEACHHI KOHKPETHBIC apryMEHTHI,
ucrosnb3yemble Ipu BblOOpe oTBeTOB. IloiaHOe coBmajeHue ¢ BEpHBIM OTBETOM
onieHuBaercs | Gayuiom, eciy JONMyIIeHbI OIMOKH HITH OTBET OTCYTCTBYET — () OalioB.

3. 3agaHue 3aKpbpITOrO0 TUIA HA YCTAHOBJIEHHE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIIU
YCTAHOBJICHBI BCE COOTBETCTBHSA (ITO3UIIMM M3 OJHOTO CTOJIOIA BEPHO COMOCTABIICHBI C
HNO3ULMAMH Jipyroro cron6ua). [losHoe coBmnazeHue ¢ BEpHbIM OTBETOM OlLieHMBaeTcs 1
0aJii10M, HEBEPHBII OTBET WK ero orcyrcrBue — 0 6aios.

4. 3agaHue 3aKpBITOrO THUIIA HA YCTAaHOBJIEHUE IOCJIEN0BATEIbHOCTH CUMTAETCS BEPHBIM,
€CII TIPaBWIIBHO YKa3aHa BCS TOCIIE0BaTENbHOCTh OyKB. [loHOE coBMaeHe ¢ BEPHBIM
OTBETOM OlleHuBaeTcs | OaysioM, eciau JOMyLIeHbl OIIMOKHM MM OTBET OTCYTCTBYeT — 0
OasioB.

5. 3agaHue OTKPBITOrO THUIA C PA3BEPHYTHIM OTBETOM CYMTAETCS BEPHBIM, €CIIM OTBET
COBITAJAeT C ATAJOHHBIM TI0 COACPIKAHUIO M TOJHOTE. [IpaBUIBHBI OTBET 3a 3aJaHHe
OllcHMBaeTcs B 3 Oauia, ecioM JOMyIIeHa OJHAa OmMOKa \ HETOYHOCTh \ OTBET
NpaBUIbHBIN, HO HE MOJHBIM — | Gami, ecnu gomyiieHo Oosee 1 omumOku \ OTBET
HEMpaBIIbHBIN \ 0TBeT oTcyrcTBYeT — () GayuioB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoguveckre  MaTepUalbl,  ONPEACIAIONMNAE  MPOIEAYypPhl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMX MNOPSI0K U MPOUEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallii O00yJaroIInXCcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHBI




11.1. Meroauueckue ykazaHus A OOy4aroIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOHM JIEKLMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX NpOOJEeM JUCUMIUIMHBI, METOJOB HAay4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTYIKEHUI HaydyHOW MBICTU. B yueOHOM mpoliecce JEKIUsl BBINOIHIET METOJOJIOTHICCKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW o0yacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YpPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— IOJIyY€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO € IPENoIaBaTeseM;

— pa3BuTHE NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSITEIFHON PabOThI;

— TOJy4YyeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaMIIne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIATbCA JEMOHCTpalued CIIai0oB W
UCIOJIb30BAaHUEM DPA3JaTOYHOI0 MaTepualla IpH HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK 10 JUCLUIUIMHE.

11.2. MeTtoauueckue YKa3aHus I 06yqa}0mnxc;l I10 Y4aCTHUIO B CEMHUHApax

11.3. Metoauueckue ykazaHUS sl OOYYaOIIUXCS MO MPOXOXKACHUIO MPAKTHUECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTHueckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aiiu y4eOHOTO
mporecca, 3aKIIF0Yaroniasicsl B BHIOJHEHUN 00YJArOIIUMUCS TTO0J] PYKOBOJICTBOM IPETIOAaBaTEes
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUST YMEHUI Y HABBIKOB, OITBITA TBOPYECKOH JIeATECIHHOCTH.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YYaOIIErocs SBISETCS MPUBUTHE 00YUIAOIIMMCS
YMEHHI W HABBIKOB MPAKTUYCCKOW JEATSITHPHOCTH 110 U3ydaeMOU JTUCITUTUINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUH 00yUYAIONTUMCS IPAKTHUECKUX 3aHATHI:

— 3aKkperuieHWe, YriayOJeHHWe, pacIIMpeHWe U JeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITCIILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4deOHOI
JUCITUTLIIAHBI,

— BbBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHMS 33 TaHHI;

— ofecrnieueHne parMOHAIBLHOTO COYETaHUs KOJUIEKTUBHON M WHAMBHAYAIbHOU (opM
o0yueHusl.

TpeGoBaHUs K IIPOBEIEHUIO ITPAKTUYECKUX 3aHITUN
Ipaxmuueckue 3aHAMUsA NPOBOOAMCA 8 KOMNLIOMEPHOM KIACCe C YCMAHOBLEHHbIM
mamemamuueckum nakemom Wolfram Mathematica.




11.4. Meroauyeckue yKa3aHUs MJisi OOYYaIONIMXCS I10 BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabot (neciu npedycmompeno yueonHviM NAAHOM NO OAHHOU OUCYUNTUHE)

11.5. Meroauyeckue ykazaHus JUisi OOYyYarOlIUMXCS IO TMPOXOXKIACHUIO KypCOBOIO
POCKTUPOBAHUS/BBINIOJHEHHS KYPCOBO# paboThl (He npedycmompeno yueOviM NAAHOM NO
O0anHOU Oucyuniune)

11.6. Mertoauueckue yKazaHus JUIsi 0OYyJaIOUIMXCS 10 MPOXOKACHUIO CAMOCTOSITEIHHON
paboThI

B Xxoze BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, O0OYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YYaCTHA.

Jlnst oOydvaronuxcst 1Mo 3a04HOM (opme oOydeHHs, CaMOCTOSTENbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOMHEHHSI CAMOCTOSTEILHONW paboThI, y oOydaromerocss (GopMHpYyeTcs
nenecooOpasHoe IIaHupOBaHuE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHUU M CHUCTEMAaTH3allMM NPUOOpETAeMbIX 3HAHHI, OOCCIICUYMBACT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
popEeCCUOHATIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepHallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00yYarOIUX CSISIBIISTFOTCS:

—  y4e0HO-METOINYECKUN MaTepHall 1Mo TUCIHUILINHE;

11.7. Meroauueckue yka3zaHus Ui OOy4aroIMXCs IO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH MPEJyCMATPUBACT KOHTPOJIb KauyecTBa 3HAHHM
00y4aroIuxcs, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C II€JIbI0 OLEHMBAHUSA XO/a OCBOCHMS
JUCLUTUIMHBL.

Texkyuuil KOHTPOJIb OCYIIECTBISAETCS TOCPEACTBOM IPOBEPKH BBINOIHEHUS CTYAEHTaMU
JIOMAIIHUX 3a/laHuil, pa3MellaeMbIX B MX JHMYHBIX KaOMHETax B aBTOMAaTU3MPOBAHHOU
uH(popmanmonHou cucreme ['YAIL

11.8. MeToauyueckue yKa3zaHUs JUIsl O0yYaroONIMXCs MO MPOXOKICHHIO IMPOMEKYTOTHON
aTTeCTalUu.

[IpomexxyTounast ~ aTTecTaisi  OOyYarOmIUXcsi  MPEAyCMaTpuUBaeT  OlLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 0O0y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYYalIIUMCA B Ipolecce
M3YYEHHUS BCEW MUCIUIUIMHBI WINA €€ YacTH, HAaBBIKOB CAMOCTOSITETbHOM pabOThI, CTIOCOOHOCTH
MPUMEHATh MX JJIs pEeHIeHUs MPaKTHUYEeCKUX 3ajad. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
NEepUoJl HK3aMEHALMOHHOM CECCHMM W 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILIO», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEILHOY.

JK3aMeH caeTcs mo Ouiieram.
B Gunere Tpu Bompoca.

Jonmyck K 3K3aMeHY OCYIIECTBISETCS MO OaijaMm, HaOpaHHBIM 32 AyJUTOPHYIO H
CaMOCTOSITENIbHYIO pa0oTy B TeueHue cemectpa. OT Komu4ecTBa HAOpaHHBIX B TEYCHUE CEMECTpa
0aJIJIOB 3aBUCHUT KOJIMYECTBO BOIPOCOB, HAa KOTOPHBIE TPEOYETCS BEPHO OTBETHUTb.

Ecnm 3a cemecTp Habpano 6amios:

85-100% — Bompoc 2 wuiu 3 u3 Omrera



70-84% — Bompoc 1 u mo6o# Apyroi Borpoc U3 6uiiera Ha BEIOOP

55-69% — oTBeT MO OUIIETY HA BCE BOIPOCHI

MeHee 55% 0asui0B — BBIIIOJIHEHUE 33JaHUN CaMOCTOSTENBHON paboThl 10 55% 0asioB U 3aTeM
OTBET 1O OUJIETY HA BCE BOIPOCHI



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapol

Ionmuce
3aB.

kadempoit




