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AHHOTaUs

Jucuunnmza «KoMIblOTepHBIE CUCTEMBI CHMBOJIBHBIX MHXKEHEPHBIX PACYETOB» BXOJIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakanaBpuara IO
HampaBjeHuto moaroToBku/  crenuanbHocTH  01.03.02  «[lpukimagHas wmaTemMaTHKa U
uHpopMaTHKa» HampaieHHocTu/cnenmanu3anun «lIpukinaaHas maremaruka U uHpOpMaTHKa B
HAayKOEMKOM ITPOM3BOJCTBEY. Jucuumimaa peanusyercs kadenpoit «Nely.

JucuuminHa HareneHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CICIYIOIIMX KOMIICTCHITHA

IIK-5 «CrnocobeH HCIONb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH,
CTaH/JapTHBIC CPEACTBA aBTOMATH3allMU PACUYCTOB M MPOCKTHUPOBAHUS B pa3pabOTKe MPOEKTOB
aBTOMATHU3allMi HAYKOEMKHUX IIPOU3BOICTBY

Conepxkanuve AMCIHUIUIMHBI OXBAaThIBAET KPYTI BOIPOCOB, CBSI3aHHBIX C MPUMEHEHHEM
KOMITBIOTEPHBIX CHCTEM CHMBOJIBHBIX MH)KEHEPHBIX pacueToB Ha mpumepe cuctembr Wolfram
Mathematica.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
yu4eOHOro mpolecca: JeKyuu, Npakmudeckue 3aHAmuUs,  Camocmosmenvras paboma
obyuarowe2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B opme 3kx3ameHa (7 cemectp).

OO6miast TpyA0EMKOCTh OCBOCHHS JAMCIUIUIMHBI COCTaBiIsET 4 3a4eTHBIX enuHulbl, 144
yaca.

SA3bIK 00y4YeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Ilenmu npenojaBaHus MUCHHUIUIMHBI — TIOJYYEHHUE HABBIKOB PabOTHI ¢
KOMIIBIOTEPHBIMH CHCTEMaMH CHMBOJBHBIX HH)KEHEPHBIX pPACUETOB HA TPUMEPE CHUCTEMBbI
Wolfram Mathematica.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNIbHBIX OTHOIICHH, 00pa30BaTEIIbHON MpOrpaMMBbl BBICIIEr0 00pa3oBaHus (janee —
OII BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIOUUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kon n
Kareropus (rpymnmna) Kon v HanMeHOBaHME HHIUKATOPA JOCTHUKCHHUS
HAaUMEHOBAHHE
KOMIIETEHIIUH KOMIIETEHIINH
KOMIETEHIIUH
[TK-5 Cnocoben
[1K-5.3.1 3HaTh BO3MOXHOCTU IPUMEHEHUS
HCII0JIb30BaTh .
COBPEMEHHBIX METOJOB NPUKJIAJHON MaTEMAaTUKH
COBPEMEHHBIE
1 MH(QOPMATHKH B pEIICHUH 33124
MH(pOpMaLMOHHbIE
aBTOMATHU3ALMK U ONITUMAJIbHOTO YIIPABICHUS B
TEXHOJIOTHH,
HayKOEMKOM IIPOU3BOJICTBE
CTaH/IapTHbIE
cpencTBa IIK-5.Y.1 ymeTs aHanm3upoBaTh HOPMaTUBHYIO
[TpodeccronanbHbIC aI;TOMaTmauHH JOKYMEHTAIMIO B Mpo(eccHoHabHOM 001acTH;
KOMIIETCHIINH ACUETOR 1 IIPUMEHSATh COBPEMEHHbIE HH(OPMAIIIOHHbIE
p TEXHOJIOTHH, CTaHAAPTHBIE CPECTBA
IIPOEKTUPOBAHMUSI B
A30A6OTKE aBTOMATH3allMK PacuyeTOB U IPOEKTUPOBAHUS B
ﬁ OI;KTOB pa3paboTKe MPOEKTOB /IS IPOU3BOACTBEHHBIX U
P COLIMAJIbHBIX NPEANPUATUI, HEKOMMEPYECKHUX
aBToMaTH3altii opraHmu3anui ©XKJICHUH COMATBHON CHEpPhI U
HayKOEMKHX ﬂp » YiP P
MIPOU3BOJICTB p-

2. Mecro nucuumianssl B ctpykType OI1

HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLIUTIINH:

— « Maremaruka. MateMaTHYECKUM aHAIN3,

— « Martemaruka. AHaIUTHYECKas FEOMETPUS U JIMHEHast anreopay.

3HaHMs, TOJNy4YEHHbIE NPU U3YUYEHUU MaTepuana JaHHOM [HUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYE€HWE, TaK M MOTYT HCIIOJIb30BAThCA IIPU BBINOJHEHUM HAy4YHBIX
MCCJIEIOBAaHUM U MIPU MMOATOTOBKE K BBITYCKHOW KBaJIM(UKAIIMOHHON padoTe.

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TTO TUCITUTUTHHE (M pactpeie]ICHHe STOW TPYJO0EMKOCTH TI0 ceMecTpaMm) MPeICTaBICHBI B
Tabnure 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemkocTs 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocma ouCUuUnNIUHbL, 4/ 144 4/ 144
3E/ (uac)




U3 Hux yacos npakmuyeckoii 0020mMoeKu 34 34
AyoumopHnule 3anamus, BCETo 4ac. ol ol
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3anarus (113), 34 34

(dac)

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoii npoekt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 57 57
Buo npomescymounoit ammecmayuu:. 3ayer, SKs., SKs.,

audd. 3auer, sx3amed (3auer, Judd. 3au, Dk3.)

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHSITHIA.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI JUCLIMIIINHBI

Jlekun
(dac)

I3 (C3)
(qac)

JIP
(dac)

KII/KP
(dac)

CP (gac)

Cemectp 7

Paznen 1. OcHossl pabotsl B8 Wolfram Mathematica
Tema 1.1 OcHoBHble ocoberHocTH. Yncna. CUMBOITBI
u  cTpoku. [lepeMeHHBIE W  TIOCTOSHHEIE.
Maremarudeckre QyHKIHH.

Tema 1.2 3aganue W mnpuMeHeHHE QYHKIOUHA B
Wolfram Mathematica. @yHKIMK [ONB30BATE.
«Uucras» Qyakuus u ciuorel. Omepatopsr Apply,
Map, MapAt, MapAll, MapThread u Through

11

Paznen 2. Ciucku U BBIpaXKCHUSI.

Tema 2.1 Crucku. @yHKIMN 00pabOTKH CIIMCKOB.
Tewma 2.2 Breipaxxenus n ux dactu. [IpeodpazoBanue
BBIPAKEHUH.

Tema 2.3 Ynpasinsitomue cTpyKTypbl. [Ipeaukarst.
Oneparopsl OTHOIIEHUH. JIorndeckue onepaTropsl.
VYcnoBHeie oniepaTopbl. OnepaTophl KIIaCCHYECKUX
IIUKJIOB

10

11

Pazpnen 3. Beicmas maremaruka B Wolfram
Mathematica

Tema 3.1 Marematudeckuit ananu3 B Wolfram
Mathematica. ITpenensr. Juddepeniuporanue.
Wurerpuposanue. Psaasl Teitnopa u @ypee.
[MpeobpazoBanus Oypwe u Jlamnaca.

Tema 3.2 Jluneiinas anredpa B Wolfram Mathematica.
Marpurpl. CoOCTBEHHBIE YHCIa M COOCTBEHHBIE
BEKTOPBIL

12

Paznen 4. Perienne ypaBHEHHI U TTOACTAHOBKHU

Tewma 4.1 Pemienne ypaBHeHNH 1 HEPaBEHCTB.
Omnepatopsr Solve, Reduce, DSolve.

Tema 4.2 3amens! u npaBwia. Onepatop Replace n
npasuiio Rule. Onepatopsr ReplaceAll, ReplaceAt,
ReplacePart, ReplaceRepeated. ITpasuio RuleDelayed

11




Paznen 5. Busyanuzanus QpyHKIMNA HEIPEPBHIBHBIX U
JUCKPETHBIX IEPEMEHHBIX

Tema 5.1 ®yHKIINM OT OTHOM HENPEPHIBHOM
MIEPEMEHOM.

Tewma 5.2 @yHKINYT OT ABYX U TPeX HEMPEPBHIBHBIX
MIEPEMEHHBIX

Tema 5.3 OyHKIINHU OT OJTHOM TUCKPETHOMN EPEMEHOMH.
Tewma 5.4 @yHKINYU OT ABYX U TPEX TUCKPETHBIX
MEPEMEHHBIX

Tema 5.5 Busyanuzanus BEKTOPHBIX IOJIEH

Tema 5.6 'nctorpaMMel ¥ AMAarpaMMBl.

Tewma 5.7 @ynknuu Manipulate m Animate

HUroro B cemectpe: 17 34 S7

Hroro 17 34 0 0 57

[IpakTudeckass MOATOTOBKA 3aKIIOYAeTCs B  HEMOCPEICTBEHHOM  BBITIOJHECHUU
oOydJalolMMHUCs  OMNpeNeJeHHBIX  TPYAOBBIX  (yHKUMHA,  CBS3aHHBIX C  Oy;ymiei
PO ECCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena HasBanue u conep:xanue pasiesioB U TEM JICKIIMOHHBIX 3aHATHI

1 1.1 OcuHoBHble ocoOeHHOCTH. Yncna. CuMBOIIBI U CTpoKU. IlepemenHbie u
NOCTOSTHHBIE. MaTeMaTHdeckne (QyHKIHH.

1 1.2 3aganue u npumerenue pyukuii B Wolfram Mathematica. ®yukuuu

nojib3oBaTess. «Hucras» ¢pynkims u ciotel. Onepatopsr Apply, Map,
MapAt, MapAll, MapThread u Through

2 2.1 Crucku. @yHkuuu 00paboTKy CIUCKOB.2.2 BolpakeHus U UX 4acTu.
[IpeoOpazoBanme BhIpaKEHUH.

2 2.3 Vapasnstoume cTpykTypsl. [Ipenukarel. Oneparopbl OTHOIIEHUH.
Jlornueckue oneparopsl. Y cloBHbIE oniepaTopbl. OnepaTopsl KIaCCHYECKUX
LIUKJIOB.

3 3.1 Maremaruueckwuii ananus B Wolfram Mathematica. ITpenensr.

Huddepenunponanue. MuterpupoBanue. Psaasl Telinopa u @ypee.
[TpeobpazoBanus @ypre u Jlamaca.

3 3.2 Jluneiinas anre6pa 8 Wolfram Mathematica. Marpuiisl. CoOcTBEeHHBIC
Yuclia ¥ COOCTBEHHBIE BEKTOPBI.

4 4.1 Pemienne ypaBHeHuii u HepaBeHcTB. Oneparopsl Solve, Reduce, DSolve.
4.2 3amens! 1 npaBmia. Oneparop Replace u npasuio Rule. OnepaTopsr
ReplaceAll, ReplaceAt, ReplacePart, ReplaceRepeated. TIpasuio
RuleDelayed

5 5.1 ®yHKIMU OT OJHOW HETIPEPBIBHOW NepeMeHOoM. 5.2 yHKIMU OT JBYX H
TpeX HENPEPBIBHBIX TEPEMEHHBIX

5 5.3 ®yHKUMU OT OHOM TUCKPETHON NiepeMeHoN. 5.4 OyHKINU OT JBYX U
TPEX JUCKPETHBIX NEPEMEHHBIX 5.5 Busyanusanusi BEKTOpHBIX MojeH 5.6
I'ucrorpammsl u tuarpammel. 5.7 @ynkuun Manipulate u Animate




4.3. TlpakTtuueckue (CEMHUHAPCKUE) 3aHATUS
TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6ymmma 5 — [IpakTrudeckue 3aHsITHS U KX TPYJ0EMKOCTh

N3 aux Ne
Ne TeMbl MPaKTUYECKUX Popmb1 TpynoeMKOCTb, |[IPaKTUYECKOM | pa3aena
/1 3aHATHI TpaKTHHCCKIX (uac) MOATrOTOBKH, | JACLIUI
SAHATHH (dac) JIUHBI
Cemectp 7
1 | 3aganue u npuMeHeHue | BeimoaHeHue 3a1anuii 4 4 1.2
¢ynkuunii B Wolfram Ha IEPCOHAIBHOM
Mathematica KOMIIBIOTEPE
2 | Coucku. OyHKIIUU Brimonnenue 3aganui 2 2 2.1
00paboTKH CTUCKOB Ha IePCOHAILHOM
KOMIIBIOTEpE
3 | BeipaxkeHus u ux 4acT | BeinosHeHHe 3a1aHui 4 4 2.2
Ha IePCOHAIIEHOM
KOMITBIOTEpE
4 | IlpeoOpa3oBaHue Boinonnenue 3aganuii 2 2 2.2
BBIpXKEHUI Ha TIEPCOHAILHOM
KOMIIBIOTEPE
5 | Vopasnsroniue BriosiHeHue 3amaHuii 2 2 2.3
CTPYKTYPBI Ha TePCOHAIIEHOM
KOMITBIOTEpE
6 | Maremarudeckuit BriosiHeHue 3amanuii 2 2 3.1
aHaiu3 B Wolfram Ha [IEPCOHAIIBHOM
Mathematica KOMIIBIOTEPE
7 | Jluneitnas anreOpa B Boinonnenue 3aganuii 2 2 3.2
Wolfram Mathematica | na nepconanbHOM
KOMITBIOTEPE
8 | Pemenue ypaBHeHuii 1 | BeimoiaHeHue 3a1aHuit 2 2 4
MIOJICTAHOBKH HAa IePCOHATEHOM
KOMIIbIOTEpE
9 | Busyanuzanus Brinonnenue 3ananuit 2 2 5.1
GyHKLIUH OT OHON Ha IIEPCOHAILHOM
HEIPEPBIBHON KOMIIBIOTEPE
IIEPEMEHHOMN
10 | Busyanmzanws Brinonnenue 3ananuit 2 2 5.2
GYHKIMHI OT IBYX WU | HA IEPCOHATBHOM
TpeX HENPEPHIBHBIX KOMITBIOTEpE
MIEPEMEHHBIX
11 | Buzyanuzanus Brinonnenue 3aganuii 2 2 5.3
byHKLIUH OT OHOM Ha [IEPCOHAIILHOM
JUCKPETHON KOMIIBIOTEPE
IIEPEMEHHOMN
12 | Busyanmzanus Brinonnenue 3aganuii 2 2 5.4
byHKIHi OT Ha TIEPCOHATEHOM
HECKOJIBKUX KOMITbIOTEpE
JUCKPETHBIX
TIEPEMEHHBIX
13 | Buzyanmzanus Brinonnenue 3aganuii 2 2 9.5




BEKTOPHBIX IOJICH Ha IePCOHATEHOM
KOMITBIOTEpE
14 | 'ucTorpamMmsl u BrimosiHeHue 3amanuii 2 2 5.6
JIarpamMmbl Ha TIEPCOHATLHOM
KOMITBIOTEPE
15 | dynkuuu Manipulate u | BeimonHenue 3aganuit 2 2 5.7
Animate Ha IePCOHAILHOM
KOMITBIOTEpE
Bcero 34 34
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHI U KX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HanmenoBanue 1abopaTopHbBIX padboT TpynoeMKocT®, | MpakTHHECKOH | pasaeia
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI

VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. BeInosHeHNe KypCcOBOTO POEKTa/ KYpCOBOW pabOTHI
VY4eOHbIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronuxcs

Bunsl camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TabnuIe 7.

Tabnuna 7 — Bunbl camocToaTenbHONM paboThl M €€ TPYJOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHOl paboThl
qac qac
1 2 3
M3yueHne TeOpeTHIecKoro Marepuasia
16 16
nucturnHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Beinonnenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 14 14
ycneBaemoctu (TKVY)
Homamaee 3amganne (/13) 14 14
Konrtposbuble paboTsl 3a04HrKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 13 13
arrectanuu (I1A)
Bcero: 57 o7

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUEHUS
JUISL CAMOCTOSTETTEHON PabOThI 00YUYAIOIINUXCS TT0 TUCITUTUTHHE (MO/TYJTIO)




Y4eOHO-MeTOINYEeCKHE MaTepualibl JUIsl CAaMOCTOSITENFHOW paboThl 00y4aromuxcs yKa3aHbl B
IL.11. pa3zaenoB 6-11.

6. IlepeueHb MeYaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B TadIuUIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM

Mindp/ KommuecTBo 9K3eMILTSIPOB B
URL a p ec bubnmorpaduueckas ccpiika oubmoreke
/P (KpoMe JIEKTPOHHBIX IK3EMILTSIPOB)

Kpucranuuckuit B.P. Ontumu3zanus B
OBC Jlanp | cucteme Mathematica: yuebnoe mocodue aist 9BC Jlanp
By30B / B.P. Kpucraimuuckuii. — CaHKT-
[TerepOypr: Jlanb, 2023. — 76 c.

OBC Jlanp | Ponuonosa I'.A. KomnbrorepHsle U OBbC Jlanp
UH(POPMALIMOHHBIE TEXHOJIOTHH B HAyKe U
pou3BOJICTBE: yueb. mocodue / Tyna: M3a-Bo
Tyal'V, 2021. - 159 c.

Onanuxuna O.B. Ilpuknagneie 3a1auu
OB I'YAII | mexanuku B Wolfram Mathematica: yueOHoe DB T'YAII
nocooue / O.B.Onanuxuna — CaHKT-

[TeTepOypr: N3n-so I'YAIL 2021. - 162 c.

OB I'VAII | Ilpuknaansle 3ajaun MaTEMaTUYECKOTO OB I'VAIIL
aHaJM3a ¥ BEKTOPHOTO UCYNCIICHUS B
Wolfram Mathematica: yueGHoe ocoOue /
A.O.Cmupnos, O.B.Onannxuna — CaHKT-
[TetepOypr: N3n-Bo I'YAIL 2024. - 56 c.

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEJICKOMMYHHKAITHOHHOH ceTn « THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX IS OCBOCHHUS JTUCIUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedeHp DSIEKTPOHHBIX O0OpPA30BATENBHBIX PECYPCOB HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu «MHTepHeT»

URL anpec HaumeHnoBanue
https://mwww.wolfram.com/ Caiit npoaykuuu kommanuu Wolfram
https://www.wolfram.com/language/ Caiit ¢ unpopmarmeii o Wolfram Language
https://demonstrations.wolfram.com/ CailT ¢ IeMOHCTPAIIMOHHBIMHU TIPHUMEPAMH
https://vk.com/wolframmathematica I'pynmia BKoHTakTe 17151 pyCCKOS3BIUHBIX

none3oBatesneit Wolfram Mathematica

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOT0 TMpH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepedeHp UCONIB3yeMOro MPOrpaMMHOro odecriedueHus npejacranieH B Tadbuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

‘ Ne /1t ‘ HanmenoBanue




‘ 1O otkpriTOro mocryna https://www.wolfram.com/mathematica/

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE

[lepeueHb UCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue coCcTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (1pu HEOOXOAMMOCTH)
1 | KomneroTepHslii Kacce I'act.15, ayn. 24-12

10. OueHouHbIe cpeACTBA JUIsl IPOBEICHUS TPOMEKYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTAIluU

Buj npoMexxyTouHOM aTTecTanuu IlepedyeHb OLIEHOYHBIX CPEJCTB
Crrcok BONpOCOB K 3K3aMEHY;
OK3aMeH DK3aMeHaIMOHHbIE OMIIeTh™;

TecTsl.

[Tpumevanue: *sK3aMEeHAIIMOHHBIE OMIIETHI (POPMHUPYIOTCSI HA OCHOBE BOIIPOCOB U 3aj1ay Tabauis 15.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KoTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHIIMA
5-0ayutbHAs mIKaIa P P (opmpo

OO6yuaromuiicst:

— TI1y0OKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHaT,

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 M3JIaraer;

— ONHUpasiCh Ha 3HAHHUSI OCHOBHOW W JOMOJHUTENHHOU IUTEPATYpPHI,
«OTJIMYHOY TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC IOJIOKCHUS C MPAKTHUICCKOU
«3aUTEHOY NESATSIILHOCTHIO HAIPABJICHHUS;

— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM HJIEH;

— JIeJIaeT BBIBOIBI M 00O0OIIEHHS;

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MMOHATHM.

— paBuIILHO BRIMOIHII OT 90% 10 100% TecToBBIX 3aMaHui .




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIUMA

(XOPOLIO»
(Ga4uTCHO»

OOyyJarommiics:

— TBEPAO YCBOWJI IPOrPAaMMHBIN MaTepHall, TPaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, ONMMPasCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHHUS C MPAKTUYECKOM JeATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHBIC MTOJIOKEHNS,

— JIeJaeT BBIBOJIBI U 0000IIEHMS;

— BJIAJICET CUCTEMOM CIIEUATIM3UPOBAHHBIX MTOHITHIA.

— npaBWIbHO BBIMOIHWI OT 70% 110 89% TeCcTOBBIX 3aaHu .

«YIOBJICTBOPUTEIILHO»
(Ga4uTCHO»

— 00yYaroNMics YCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYIISCTBY M3JIaracT €ro, ONMUpascCh Ha 3HAHUSA TOJILKO OCHOBHOM
JUTEPaTYpPHI;

— JIOTYCKaeT HECYIIECTBEHHBIC OMTMOKN M HETOYHOCTH;

— UCTIBITBIBACT 3aTPYAHCHHS B HMPAKTHYCCKOM IPUMCHCHUW 3HAHHMA
HaIPaBJICHUS;

— cl1abo apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,

— 3aTpyJHsCTCs B (POPMYITMPOBAHUHU BBIBOJIOB M 000OIIICHNUH;

— YaCTUYHO BJIaJICET CUCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

— IPaBWJILHO BRIMOJIHWI OT 51% 110 69% TecToBBIX 3aMaHuii .

HCYIAOBJIICTBOPUTCIILHO»
HEC 3a4YTCHO»

— Oo0y4aronuiicss He YCBOWI 3HAYUTEIHHOW YaCcTH IMPOTPAMMHOIO
MaTepuana,

— JIOTYCKAeT  CYHNIECTBCHHbIC  OIMUOKM W HETOYHOCTH  TIPU
paccMOTpeHHH TPOOJIeM B KOHKPETHOM HalpaBJICHUH,

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYECKOM IMPUMEHCHHUH 3HAHMIA,

— HE MOKET apryMEHTHPOBATh HAYYHBIC ITOJOXKCHUS;

— He (popMyIHpYeT BHIBOJOB U O0OOIICHHIA.

— IPaBHJILHO BBINOIHMI MeHee 51% TeCTOBhIX 3aaHui .

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3amaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadmwmie 15.

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

Ne n/mt [Tepedens BonpocoB (3afau) Ui SK3aMeHa Koz
WHIMKaTopa

1 Hanummre pyHKIMIO, KOTOpast CO3/1a€T HOBBIN CIMCOK, 100aBIISI IIK-5.3.1
AJIEMEHT X B KOHeEIl ciucKa list

2 Hanummre ¢pyHKumio, KOTopas u3MeHsieT cnucok list, 106aBmsis [IK-5.3.1
HJIEMEHT X B €r0 KOHEI

3 Hanummre pyHKIMIO, KOTOpast CO3/1a€T HOBBIN CIMCOK, 100aBIISIs [IK-5.3.1
AJIEMEHT X B HayaJlo cnucka list

4 Hanummre ¢pyHKIMio, KOTopas u3MeHsieT cnucok list, 106aBmsis [IK-5.3.1
HJIEMEHT X B €r0 Ha4yaJlo

5 Hamummre, pyHkuuio, koropas o0bvenunser cnucku listl, list2 I1K-5.3.1

6 Hanumire, pyHKIMIO, KOTOpask CO3aeT OJTHOYPOBHEBBIH CIIUCOK U3 IIK-5.3.1
AJIEMEHTOB MHOTOYPOBHEBBIX CITHCKOB

7 Hanummre QyHKIMIO, KOTOpast CO3/1aeT CIIUMCOK JUIMHBI N, J00aBIIss IK-5.3.1
ClIeBa K HICXOTHOMY CIIMICKY HYJIH

8 Hanummre QyHKIMIO, KOTOpast CO3/1aeT CIUMCOK JUIMHBI N, J00aBIIss IK-5.3.1
CJIeBa K FICXOJTHOMY CITUCKY DJIEMEHT X

9 Hanummre QyHKIMIO, KOTOpast CO3/1aeT CIIMCOK JUIMHBI N, J00aBIIsis IK-5.3.1
CrpaBa K HCXOJJHOMY CITUCKY HYJIH

10 Hanummre QyHKIMIO, KOTOpast CO3/1aeT CIIUMCOK JUIMHBI N, J00aBIIsis I1K-5.3.1




CIpaBa K UCXOJTHOMY CIHCKY JIEMEHT X

11 Hanummre GyHKIMIO, KOTOpasi CO3/1a€T HOBBIN CIIUCOK, TOOABIISAS K [IK-5.3.1
HCXO/IHOMY CIIMCKY N HyJIeH clieBa U CrpaBa

12 Hanummre GyHKIMIO, KOTOpasi CO3/1a€T HOBBIN CIIUCOK, JOOABIISAS K [IK-5.3.1
HCXO/IHOMY CIIMCKY N 3JIEMEHTOB X CJIEBA U ClIpaBa

13 Hanummre GyHKIMIO, KOTOpas JaeT CIHUCOK list, y KOTOpOro ynaieHsl [IK-5.3.1
nepBble N 371eMeHTOoB. Eciiu n oTpuLaTensHo, TO YAAISIOTCS OCIEIHNE
1N YJIEMEHTOB

14 Hamumure Gynkmnuio, koTopas BeiaeT cucok list, y koroporo yganen | [1K-5.3.1
9JIEMEHT C HOMEPOM N

15 Hammmure GyHakmuio, KoTopas BeIJIae€T CUCOK list, y KOTOporo [1K-5.3.1
yJJICHBI SJIEMEHTHI C HOMEpa M M0 HOMEp N

16 Hanummre GyHKIMI0, KOTOpas BbIIAeT CUCOK list 6e3 mepBoro [IK-5.3.1
JIEMEHTa

17 Hanummre GyHKIMIO, KOTOpast BbIIACT CIUCOK list 6e3 mocieaHero IK-5.3.1
JIEMEHTa

18 Hanummre ¢GyHKIMIO, KOTOpast JaeT 3JEMEHT CIIHCKA C MHIEKCOM N. [IK-5.3.1
Ecnu n oTpuniaTesibHO, TO OTCUET BEJIETCs OT KOHIIA CIIUCKA

19 Hanummre ¢yHKIMIO, KOTOpas BBIIACT YacTh CIHCKa ¢ uHAekcamu oT m | [1K-5.3.1
70

20 Hanummre GyHKIMIO, KOTOpast JaeT NEepBbIi AJIEMEHT CIHCKa [1K-5.3.1

21 Hanummre ¢ynkiuio, KoTopas AaeT NOCIEAHUIA AIEMEHT CIICKa T1K-5.3.1

22 Hanummre ¢GyHKIMIO, KOTOpast BBIIAET CHMCOK U3 IBYX CIHCKOB. B [IK-5.3.1
IIEPBOM U3 HUX IIEPBbIE N 3JIEMEHTOB cIKcKa list, BO BTOpOM —
OCTaBIIMECS JIEMEHTHI

23 VKaKUTe KaHOHHUYECKYIO 3anuch GyHkuuu f [1K-5.3.1

24 Vxaxxute npeuKCHy0 3anuch GyHkiwn f I1K-5.3.1

25 VYkakuTe NOCTPUKCHYIO 3anuch QyHKImuU f [1K-5.3.1

26 YkaxxuTte QyHKIHMIO, MEHSIOINIYIO 3aT0JI0BOK BBHIPAKEHUS T1IK-5.3.1

27 VYkaxute QyHKIHO, TpUMeHstolnyto ¢pyHkiuio f k kaxaomy snementy | I[TK-5.3.1
MIEPBOT'0 YPOBHS BBIPAXKEHHSI EXPr

28 VYkaxute QYHKIHIO, TPUMEHSIOIY0 QyHKIuo f Kk anemeHTy [IK-5.3.1
BBIpQ)XEHUS eXPI, HAXOSIEMYCsl B ONIPe/IeIEHHON MO3UITUH

29 Vxkaxxute QyHKIHIO, TpUMeHstoIyto ¢pyHkuuio f ko Bcem anemenTam IIK-5.3.1
BBIpaKEHUS eXpr

30 VYkaxure GYHKIUIO BEIYUCICHHS CyMMBI I1K-5.3.1

31 YKakuTe QYHKIMIO BBIYUCIEHUS TPOU3BOJHON [1K-5.3.1

32 VYkaxure GYHKIUIO BEIYUCICHHS HHTErpaja I1K-5.3.1

33 YkaxkuTe QyHKIMIO BBIYUCIEHUS IIpeiena [1K-5.3.1

34 IIpuBenuTe MpUMeEp BBIYUCICHUS pa3Mepa CIIMCKA TaHHbBIX IIK-5.Y.1

35 [IpuBenuTe mpuMep BBIUUCICHUS MAKCUMAIBHOTO 3JIEMEHTA B CITUCKE [IK-5.¥.1
JAHHBIX

36 ITpuBenuTe nprMep BEIYUCIECHHSI MUHUMAJIBLHOTO 3JIEMEHTA B CITUCKE [IK-5.¥.1
JTAHHBIX

37 [TpuBeauTe NpUMep NMOJYUYESHHUs] IEPBOTO TEMEHTa CIUCKA JJAHHBIX IIK-5.¥.1

38 [TpuBeauTe nprMep MoaydeHUs MOCIEAHEro d1eMenTa crucka nanabix | [TK-5.V.1

39 [TpuBenuTe npuMep noucka MakcuMmyma GpyHkium onHoi nepemennoil. | IK-5.V.1

40 [IpuBeauTe npuMep Noucka MUHUMYyMa (PYHKIIMH OJHON IepeMEHHOM [IK-5.V.1

41 ITpuBeauTe NprMep NOKUCKa MaKCUMyMa (DYHKITMH JIBYX NTEPEMEHHBIX. IIK-5.V.1

42 ITpuBeauTe NprMep NoUcKa MUHUMYMa (DYHKIIMU ABYX NEPEMEHHBIX. IIK-5.V.1

43 [IpuBenuTe mpuMep BBIMUCIEHUS IUIOMAAN MEXIY IBYMsI KPUBBIMU [IK-5.V.1




44 ITpuBenure npumep Busyanusaruu Gyaxiwn y=Ff(X) ITK-5.V.1
45 [TpuBenute mpuMep BUzyanu3auu (GpyHKINH, 3aJaHHOM [IK-5.V.1
y=f(b),
IapaMeTpUUECKU
X =h(t)
46 [IpuBenuTe mpumep BU3yanu3anuu PyHKIIMU B OJIApHbIX koopauHatax | [1IK-5.V.1
r="f(e)
47 [TpuBenuTe npumep Buzyanusanuu Gyakiumu z=f(X,y) IIK-5.VY.1
48 [IpuBenuTe mpumMep BU3yanu3anuu QPyHKIUH, 38 JaHHOMN [K-5.VY.1
x = f,(t),
napamerpuuecku 1 Y = f,(t),
z=f,(t)
49 [IpuBenuTe mpuMep BU3yanu3anuu GyHKIUH, 38 JaHHON [K-5.VY.1
x= f,(u,v),
ImapaMeTPUIECKH 4 Y = f2 (U,V),
L z=f,(u,v)
50 [TpuBenuTe npuMep nocTpoeHus TMHUI ypoBHs QyHKImu Z=f(X,y) IIK-5.VY.1
51 [IpuBeauTe mpuMep NOCTPOSHUSI TOBEPXHOCTEHN YPOBHA (DyHKIIUK [IK-5.¥.1
u=f(x,y,z)
52 [TpuBenuTe npuMep BU3yanu3alUy IOCAEN0BATENLHOCTH X, ..., X, HK-5.V.1
53 [IpuBegure npuMep BU3yaln3aluy 1OCIEI0BATEIILHOCTH TOUEK IIK-5.V.1
4 Vb %0 Yok
53 [IpuBeguTe npuMep BU3yaln3alUy 10CIEI0BATEIIbHOCTH TOUEK IIK-5.V.1
U Yo T X0 Voo Tod
o4 [TpuBenute npumep noctTpoeHus rpapuka QyHKIUM, 3aJaHH0i B Toukax | [TK-5.V.1
LybAn Yk
55 [IpuBenute npumep nocrpoeHus rpapuka GyHKIuY, 3a1aHH0i B Toukax | [1K-5.V.1
0 Yt X0 Yok
56 ITpuBenuTe nprMep NOCTPOSHUS MOBEPXHOCTU (YHKIINH, 3alaHHON B [IK-5.V.1
toukax {X, Y;, Z b X Yo 20}
57 [TpuBenuTe npuMep NOCTPOSHUS JIMHUHN YpoBHS QyHKIUH, 3aganHoil B | [TIK-5.V.1
TOYKaxX {X11 Vi fl}, .. .,{Xn, Yo fn}
58 [IpuBeauTe npuMep NOCTPOEHUS IOBEPXHOCTEHN YpOBHS (QDYyHKIIUH, [IK-5.¥.1
3aJaHHOM B TOYKaX {X1’ Vi 2, fl}, .. .,{Xn, YirZns fn}
59 [IpuBeauTe npuMep BU3yaau3alud HEMPEPBIBHOTO BeKTOpHOTO mojs Ha | [TK-5.V.1
IIJI0OCKOCTH
60 [IpuBeauTe npruMep BU3yalu3allid HEMPEPHIBHOTO BEKTOPHOTO TOJIS B [IK-5.V.1
3D
61 [IpuBenuTe mpumMep BU3yalnu3aluy JUCKPETHOIO BEKTOPHOTIO MOJIS HA [IK-5.¥.1
IIJIOCKOCTH
62 [IpuBeauTte npuMep BU3yalin3allMu JUCKpeTHOro BekropHoro nojs B 3D | I[TIK-5.V.1
63 IIpuBeanuTe npuMep rUCTOrPaMMBbI IIK-5.V.1
64 [TpuBeauTe npuMep cToa04YaTON JUArpaMMel IIK-5.V.1
65 [IpuBennTe mpuMep KpyroBou 1rarpamMmsl [IK-5.V.1
66 IIpuBenuTe npumep My3bIpbKOBON JUArpaMMbl IIK-5.V.1




67 [TpuBenure npumep 3D-ructorpammbl I1K-5.V.1
68 IIpuBenute npumep criaaxxeHHoi 3D-rucrorpammsl IIK-5.V.1
69 [IpuBenure nmpumep cronduaroit 3D-nuarpammel I1K-5.V.1
70 [TpuBenute npumep Kpyropoii 3D-nuarpamMmel IIK-5.V.1
71 [TpuBenuTe mpumep my3pIpbKoBON 3D-ararpaMMbl I1K-5.V.1
72 [TpuBenuTe npuMep BBIYUCICHHUS TIPOU3BOIHOM 5-r0o nopska ot f(X) IIK-5.V.1
73 [TpuBenuTe NpUMep BBIYUCICHUS] CMEIIAHHOM pou3BoaHOM OT f(X,Y) IIK-5.VY.1
74 [IpuBeauTe nprMep BBIUUCICHUSI HEONIPEIEIEHHOI0 HHTErpajia IIK-5.V.1
75 IIpuBenuTe npuMep BBIYUCICHUS OIPEIEICHHOTI0 MHTErpasa [IK-5.V.1
76 [IpuBeauTe nnpuMep BHIUUCICHUS JTBOMHOTO MHTErpajia IIK-5.V.1
77 [IpuBenuTe mpuMep BBIYUCICHUS IIPEAEIa B KOHEYHON TOUKE [IK-5.V.1
78 [IpuBenuTe MpuMeEp BBIYUCICHUS TIpeieia Ha OECKOHEYHOCTH IIK-5.V.1
79 [IpuBeauTe npumMep penieHusi KBaApaTHOro HEPABEHCTBA IIK-5.V.1
80 [IpuBenuTe npuMep pelieHUs: CUCTEMBI JINHEWHBIX YPaBHEHUU [IK-5.V.1
81 [IpuBeauTe pUMep BBIYUCICHUS ONIPEACIUTENS MATPULIBI IIK-5.V.1
82 [IpuBeauTe npuMep BBIUMCIEHUS CJI€/1a MaTPULIbI IIK-5.V.1
83 ITpuBeauTe mprMep BBIYUCICHHUS 00pATHOW MaTPHUIIBI IIK-5.V¥.1
84 [IpuBenuTe NpuMep BBIUUCICHUS IPOU3BEICHNS MATPHULL [IK-5.V.1
85 [IpuBeguTe npuMep BBIYKUCICHUS CTEIIEHH MHOTIOYJICHA IIK-5.V¥.1
86 [TpuBeaute npumep BeIYUCICHUS KO (UIIMEHTa MHOTOYJICHA IIK-5.V¥.1
87 [IpuBeauTe npuMep pasiiokeHus ApoOU Ha MPOCTEHUIINE [IK-5.V.1
88 [TpuBeaute npumep npuBeaeHUs Apodel K 0THOMY 3HAMEHATEIIO IIK-5.V¥.1
89 [IpuBenuTe npuMep pas3iioKEHUsI MHOTOWIEHA HA MHOYKUTEIIN [IK-5.V.1
90 [IpuBeguTe npuMep MOACTAaHOBKU B BBIPAXKEHUS BMECTO IIEPEMEHHOMN [IK-5.¥.1
KOHKPETHOT'O 3HAYEHUs
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3amayu) mist 3adeta / nudd. 3auera HHIKATOPA

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

Hepequb TEM JUISA BBINIOJIHECHUS KYPCOBOTO HpOGKTa/ I(prOBOfI pa6OTBI MMPEACTaBJIICHBI B

tabnuue 17.
Tabmuua 17 — IlepeueHb TeM /7151 BBINOJIHEHUsI KYPCOBOT'O MMPOEKTa / KypCOBOM pabOThI
No 11/ [TpuMepHBIii IepeYeHb TeM ISl BBITOJIHEHHS KYPCOBOTO MIPOEKTa/ KYpCOBOM
paloThI
Y4eOHBIM MJIaHOM HE PEIYyCMOTPEHO
Bonpockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMM B BHIE TECTHPOBAHUS

npeJcTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

" Kon
Ne n/mn [IpuMepHBIil mepeyeHb BOITPOCOB ISl TECTOB
WHJUKATOpa
1 3agaHue 3aKpBITOTO TUMA C BBIOOPOM OJHOTO MPaBUIIBHOTO OTBETA [IK-5.3.1

Wuctpykuus: [IpounTaiite TekCT, BRIOEPUTE OJUH MIPABUIBLHBIA OTBET

Bomnpoc: Kakas ¢pynkuus B Wolfram Mathematica ucnionssyercs s
CHUMBOJIBHOTO penieHust tuddepeHanbHbIX ypaBHEHUN?




1) NDSolve
2) DSolve
3) Solve

4) FindRoot

Kirou ¢ mpaBHIbHBIM OTBETOM: 2

3aiaHue 3aKpHITOTO THIA ¢ BEIOOPOM HECKOJIBKMX MPABHIIBHBIX OTBETOB
Wuctpykuus: [IpounTaiite TekcT, BEIOEPUTE MTPABUIIBHBIE OTBETHI

Bomnpoc: Kakue u3 nepeunciennsix onepatopoB B Wolfram
Mathematica oTHOCATCS K QYHKIMSAM pabOThI CO CIUCKAMMU?

1) Map
2) Apply
3) If

4) Select
5) While

Kunrou ¢ npaBuiibHBIM OoTBeTOM: 1, 2, 4

[IK-5.3.1

3aI[aHI/I€ 3aKPBITOTO THIIA HAa YCTAHOBJICHUEC COOTBETCTBUA

Nucrpykuus: [IpounTaiiTe TEKCT M YCTAaHOBUTE COOTBETCTBUE
Bomnpoc: ConocraBbTe MaTeMaTHUECKYIO ONIEPAIUI0 U (DYHKIIHIO
Wolfram Mathematica.

K kxaxmoii mo3uiuu B JIeBOM CTOJIOLE MOAOEPUTE COOTBETCTBYIOUTYIO
MO3UIIMIO B IPABOM CTOJIOLIE:

Maremarnueckas onepanus @ynkius Wolfram Mathematica

1. Beruucnenue npenena A. DI..]

2. uddepenunpoBanue Limit][...]

b
3. UnTerpupoBanue B. Integrate]...]
4. Pasnoxenue B psa Teinopa I Series]...]

3anuunTe BeIOpaHHbBIE HIU(PHI 10 COOTBETCTBYIOIIMMH OyKBaMU:

A b B I

Kirou ¢ mpaBunsubiM otBeTOM: A2, b1, B3, T'4

[IK-5.V.1

3aanne KOMOMHUPOBAHHOTO TUIA C BHIDOPOM OJTHOTO MPaBUIBLHOTO
OTBETa M1 00OCHOBaHUEM BBIOOpA

WNuctpyknus: [IpounTaiiTe TEKCT, BEIOEPUTE OJMH MPABHIBHBINA OTBET U
KpaTKko 000CHYHTE CBOM BBIOOD

Bomnpoc: ns paznoxenus ¢pynkuuu B pan Teitnopa B Wolfram
Mathematica ucnonb3yercst QyHKIHS:

1) Limit
2) Series

[IK-5.3.1




3) Integrate
4) D

Kitou ¢ mpaBunbHbIM oTBeTOM: 2. O60CcHOBaHMe: pyHkims Series[f, {X,
X0, n}] mpennasHaueHa I pa3inokeHus: QyHKIMU B CTEIICHHO psiJl B
OKpECTHOCTU TOYKH XO.

3a,Z[aHI/I€ 3aKPBITOTO THIIA HA YCTaAHOBJICHUEC HpaBHHBHOﬁ
IIOCICI0BATCIBHOCTHU

Nuctpykuus: [IpounTaiiTe TEKCT M YCTAHOBUTE ITOCIIEI0BATEILHOCTD

Bomnpoc: Pacnionoxure 3Tansl CHMBOJIBHOTO perieHus 3aaa4u B Wolfram
Mathematica B mpaBUIbHON TOCIIEIOBATEILHOCTH:

1) [Ipumenenne pemarens (Solve, DSolve)

2) OnpeneneHue CUMBOIBHBIX MTEPEMEHHBIX

3) ®opmynupoBaHUE YpaBHEHUS MM CUCTEMBbI

4) Busyanu3zanus Win MoJICTAHOBKA MOJYyYEHHOIO PELLICHUs

3anumnmMTe COOTBETCTBYIOIIYIO MTOCIIEI0BATEILHOCTE IU(p crieBa
HaIpaBo
Kitou ¢ mpaBunsHbIM oTBeTOM: 2, 3, 1, 4

[TIK-5.V.1

3aI[aHI/Ie 3aKPBITOTO THIIA HAa YCTAHOBJICHUEC COOTBCTCTBUA
I/IHCTPYKI_II/IHZ HquHTaﬁTe TEKCT U YCTAHOBUTEC COOTBCTCTBUC

Bomnpoc: ConocraBbTe 3a1auy BU3yalIn3aluy U (byHKuH}o Wolfram
Mathematica.

K xaxmoii mo3unuu B JIeBOM CTOJIONE MOAOEPUTE COOTBETCTBYIOIIYIO
MO3MIIMIO B IPABOM CTOJIOLE:

Oynkuus Wolfram Mathematica | 3agaua Bu3yanusanuu

1. Plot3D A. T'padux ¢pyHkuuu ogHOM
MEPEMEHHOMN

2. ListPlot b.  TloBepxHOCTh pyHKITHH
JIBYX TTEPEMEHHBIX

3. Plot B. Busyanuzamus AUCKpPETHBIX
JTAHHBIX

4. ContourPlot I'.  Jluaum ypoBHA

3anuuunTe BeIOpaHHbIE HU(PHI 1O COOTBETCTBYIOIIMMH OyKBaMU:

A b B I

Kirou ¢ mpaBunsHbiM oTBeTOM: A3, b1, B2, I'4

[IK-5.V.1

3al[aHI/IC 3aKPBITOTO THIIA HAa YCTAHOBJICHUC HpaBHHLHOﬁ
IIOCICI0BATCIBHOCTHU

Nucrpyknus: [IpounTaiite TEKCT M YCTAHOBUTE TOCIIEI0BATEIBHOCTh

Bomnpoc: Pacrionoxxure B mpaBUiIbHON MOCIEA0BATEIbHOCTH IEUCTBUS
U1l HOCTpOeHHUs rpaduka GyHKIMH ¢ HoanucaHHbIMU ocsiMu B Wolfram

[IK-5.V.1




Mathematica:

1) BezoB ¢ynknuu Plot

2) Onpenenenue GyHKIUU

3) Yka3aHue UHTEpBaja MOCTPOCHUS
4) Nob6asnenue ommmu AxesLabel

3anummre COOTBETCTBYIOUIYIO TOCIIE0BATEILHOCTD IIU(P ClieBa
HaIpaBo

Kutou ¢ nmpaBuiibHBIM OTBETOM: 2, 3, 1, 4

8 3ajaHue OTKPHITOTO TUIIA [IK-5.¥.1
Nuctpykuus: [IpounTaiiTe TEKCT U 3aIUIIATE OTBET

Bomnpoc: Hanumure komany Wolfram Mathematica st moctpoenust
rpaduka pyukiun f(x) = x"2 * Sin(x) Ha untepsaie [-5, 5].

Kirou ¢ npaBuiibHbIM oTBeTOM: Plot[x2 * Sin[x], {x, -5, 5}]*

9 3ajaHue OTKPHITOTO TUIIA [IK-5.V¥.1

Nucrpykuus: [IpounTaiiTe TEKCT U 3alMIINATE Pa3BEPHYTHIN
00OCHOBAHHBIN OTBET

Bonpoc: Haitnure Munumym pynkuuu f(x) = x*2 - 4x + 7 ¢ moMouisio
Wolfram Mathematica. 3anumuTe KOMaH 1y, TOTYYEHHBIA PE3yNIbTaT U
000CHYHTE BBIOODP UCIIOIB30BAHHOTO OIEPATOPA.

Kittou ¢ npaBuibHBIM 0TBeTOM: Minimize[x"2 - 4*x + 7, x]. Pe3ynbrar:
{3, {x > 2}}. Beibop oneparopa Minimize 000CHOBaH Te€M, YTO OH
MpeHa3HaueH 7151 CAMBOJIBHOTO MOUCKA TT100aTbHOT0 MUHUMYMa
(YHKIIMU OJTHOW NTEPEMEHHOM.

10 3anaHre KOMOMHUPOBAHHOTO TUIIA C BELIOOPOM OJTHOTO MIPABUIBHOTO [IK-5.V.1
OTBETa M1 00OCHOBaHUEM BBIOOpA

WNuctpykius: [IpounTaiite TEKCT, BRBIOEPUTE OJUH NMPABUIILHBIN OTBET U
KpaTKo 000CHYHTE CBOM BBIOOD

Bomnpoc: Jlns HaxoxaeHus COOCTBEHHBIX unced MaTpuIlsl A = {{4, 2},
{2, 3}} ncnonb3yercs QyHKIMS:

1) Det[A]

2) Eigenvalues[A]
3) Inverse[A]

4) MatrixPower[A]

Kitou ¢ nmpaBunbHBIM 0TBeTOM: 2. O60cHOBanme: Eigenvalues[A]
BO3BpaIllaeT CITUCOK COOCTBCHHBIX 3HAUCHUH MATPHIIBI, YTO
COOTBETCTBYET MOCTAHOBKE 33J]a4M JTMHEHHOMN alreOphl.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCSl 3a09HON (hOPMBI
00y4YeHHsI, IPeJICTaBICHbI B Ta0mIe 19.




Tabmuna 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTaluy 00y4JaromuXcs
'VAIL

11. Meroaudeckue yKazaHus JUIsi 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue yKa3aHus i1 OOYYalOIUXCA IO OCBOCHHIO JIEKIIMOHHOTO
Mmarepuaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE WU3JIoKEeHHe ydeOHoro marepuana. Ha3HadueHue cOBpEeMEHHOM JieKLuU B
paMKax JUCHUIUTUHBI HE B TOM, YTOOBI IOJYYUTH BCIO MH(POPMALHUIO MO TEME, a B OCBOCHUH
(byHaaMEHTaIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HaHMS, HOBEHUIIMX
JOCTHKEHUIN HayyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW oO0iacTh 3HaHUs, €€ MpoOJeMbl, AaeT IEeNbHOE MPEACTaBICHUE O AUCIHUILIMHE,
NOKa3bIBAaeT B3aMMOCBS3b C IPYTUMU JAUCLHUILIHHAMU.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— T[IOJIyYE€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHHUH, YpPOBEHb
KOTOPBIX OIpeJIeNAeTCs 11eJIeBOM YCTAHOBKOM K KaX/10i1 KOHKPETHOH TeMe;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHEe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TPeAMETYy W
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIECHUS.

— TOsBJIEHHUE HEOOXOAMMOI0 UHTEPECa, HEOOXOAMMOTIO JJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKailine rofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH KX B  pa3iIMYHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd  CllaliloB U
HCIIOJIb30BaHUEM pa3/laTOYHOrO MaTepuajga IpU MPOBEIEHUU KOPOTKUX JUCKyccud 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

11.2. Metoauueckue ykazaHUS JUIsi OOY4YalOIIMXCS O TPOXOXKIACHHUIO MPAKTHUYECKUX
3aHATHIH.

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aliu y4eOHOTO
rpoliecca, 3aKJIF0YArOIIasICs B BBITOJIHEHUH O0YJarOIIMMUCS T0JT PYKOBOJICTBOM TPETIOIaBaTEeNs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1EJIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOMU
JTUCIUTITNHBI, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OMTBITA TBOPUYECKOM JACSITEIIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YJAOIIErocs SBISETCS MPUBUTHE 00YUIAIOIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH MO U3YyYa€MOW TUCIUIIIINHE.

[Tnarupyemblie pe3yiabTaThl MPU OCBOCHUH 00YUYAIONTUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHue, yriayOJeHue, pacllupeHue | JAeTaIu3alius 3HAHUW TPU pPElIeHUU
KOHKPETHBIX 3a]1ay4;




— Ppa3BUTHUC IIO3HaBaTCJIIbHBIX CHOCOGHOCTGﬁ, CaMOCTOATCIIbHOCTH MBIIIJICHHUA,
TBOPYECKOI aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JUCHUIIIINHBI,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS] IOJTYYEHHBIX 3HAHWM UL
BBINOJIHEHUS 3aJaHUI;

— olecrneueHne palMOHAIBLHOTO COYETaHHs KOJJICKTMBHOM W MHIMBUAYAJIbHOU (GOpM
00y4eHusl.

TpeboBaHus K MPOBEACHUIO ITPAKTHUYECKUX 3aHATHAM
Ipakmuueckue 3auamus nPoBOOAMC 8 KOMNbIOMEPHOM KIACCe C YCMAHOBICHHbIM
mamemamuyeckum naxemom Wolfram Mathematica.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS 10 MPOXOKACHUIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJ]aHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, Ho 0e3 ero HernocpeICTBEHHOTO
YYaCTHS.

B mporiecce BBIOTHEHHS CaMOCTOSTEIILHOW PabOThI y oOydaromierocs (HopMUpyeTCs
nenecooOpa3Hoe IIaHupOBaHue paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My Pa3BHBATh YMEHUS
Y HaBBIKM B YCBOCHHUU M CHUCTEMAaTHU3allMM MPUOOPETACMbIX 3HAHUU, OOCCIICYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH IOBBIIICHHS
popEeCCUOHATIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4arOIUX CSISIBIISIOTCS:

—  y4e0OHO-METOINYECKUN MaTepHall 1Mo TUCIHUILINHE;

11.4. Meroauueckue yka3zaHus Uil OOyyaroIMXCs IO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPHUBAET KOHTPOJb KadyecTBa 3HAHUUI
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C LIEeIbI0 OLCHMBAHUS XO0Jla OCBOCHUS
JUCLUTUINHBI.

Texyiuil KOHTPOJIb OCYIIECTBISAETCS MOCPEICTBOM MPOBEPKU BBIMOIHEHHSI CTYIEHTaMU
JIOMAIIHUX 3a/laHuil, pa3MellaeMblX B MX JMYHBIX KaOWHETax B aBTOMAaTH3MPOBAHHOM
uH(popmanmonHou cucreme ['YAIL

11.5. Meroauyeckue ykazaHus JJisi OOYYarONIMXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTasi  OOyYarOUIUXcsi  MPEAyCMaTpuUBaeT  OlLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB OOY4YeHHs MO AuciuruiiHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYYalIIUMCA B TMpolecce
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
MPUMEHATh WX JJIs pEHIeHUs MPaKTHUECKUX 3a7ad. JK3aMeH, KakK MPaBWIIO, MPOBOJHUTCS B
NepuoJl HK3aMEHAIMOHHOM CECCHMM W 3aBEpIIAETCS aTTECTAMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIOY, «YTOBICTBOPUTEIEHOY», «HEYIOBIECTBOPUTEIIHHOY.

— JK3aMeH caaeTcs no oujaeram.

— B Ounere Tpu Bonpoca.

— Bomnpoc 1 — unaukarop I1K5.3.1

— Bomnpoc 2 — nngukarop I1KS.Y.1

— Bompoc 3 —unnukarop I1K5.V.1 (Buzyanuzanus QpyHKIuil)



Jlomyck K 3K3aMeHY OCYIIECTBIsIETCs IO OajuiaM, HAOpaHHBIM 32 ayIUTOPHYIO U
CaMOCTOSITENIbHYIO paboTy B TeueHue cemectpa. OT KOJIM4ecTBa HAOpAaHHBIX B TCUCHUE
cemecTpa 0aJuIOB 3aBUCHT KOJIMYECTBO BOIIPOCOB, HA KOTOPBIE TPEOYETCsI BEpHO OTBETHUTD.
Ecnu 3a cemecTp HabpaHo OayioB:

85-100% — Bompoc 2 unu 3 u3 Omiiera

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

55-69% — oTBeT 10 OUIIETY HA BCE BOMPOCHI

MeHee 55% 0aioB — BBIMOJIHEHUE 3a/IaHUH CaMOCTOATENbHOM padoThl 10 55% 6annoB u
3aTeM OTBET IO OMJIETY Ha BCE BOTIPOCHI



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




