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AHHOTaUs

Jucuunnmza «KoMIblOTepHBIE CUCTEMBI CHMBOJIBHBIX MHXKEHEPHBIX PACYETOB» BXOJIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HampaBjeHuto moaroToBku/  crenuanbHocTH  01.03.02  «[lpukinagHas MaTeMaTHKa U
uH(popMaTrka» HampaBieHHOCTH «lIpukiamHas maremaTuka M WH(DOpPMAaTHKA B HAYKOEMKOM
pou3BOACTBEY. (ucnumnnna peanmsyercs kadeapoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

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

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

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3aHAmus, CaMOCMOosAmenvHas paboma
obyuarowe2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIbI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHUS JAWCIMILIUHBI COCTABISCT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SA3bIK 00y4YeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUYEHUS MO AUCIUILTHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
1.1. [lenu mpernogaBaHus AUCHUTUIMHBI — MMOJIYY€HHUE HABBIKOB PAa0OTHI ¢ KOMIBIOTEPHBIMU

CHCTEMaMH CHMBOJIBHBIX MHXXCHEPHBIX pacdyeToB Ha mnpumepe cucrembl Wolfram

Mathematica.

1.2. JluctuniamHa BXOAWT B COCTaB  4acTH, (OPMHPYEMOM
y4aCTHUKaMHU OOpa30BaTENbHBIX OTHONICHUH, O0O0pa30BaTENBHOW MPOTPaMMbl  BBICIIECTO
obpazoBanus (nanee — OI1 BO).

1.3. [lepeuenp  IUIAaHUpYEMBIX  pe3y/lbTaTOB  OOydyeHHUS IO
JTUCIUTIIINHE, COOTHECEHHBIX C IITaHUPYEeMbIMHU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMITETCHIIMAMU WIIM WX YacTsAMU. KOMIIETeHIIMM ¥ WHIMKATOPBI UX JOCTHKEHUS NTPUBEIACHBI B
tabmnure 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymnma) Kon n Kon n nanMeHoBaHue UHIUKATOPA JOCTUXKEHUS
HAaMMEHOBAHHE
KOMIIETEHIINHU KOMITIETEHIIUH
KOMIIETEHIINHI
ITK-5 Cnocoben
[1IK-5.3.1 3HaTh BO3MOXHOCTH PUMEHEHUS
HCII0JIb30BaTh .
COBPEMEHHBIX METO/IOB MPHUKIIATHON MaTeMaTUKH
COBpPEMEHHBIC
1 uHGOPMATHKHU B PELICHUH 3a/1a4
nH(pOpMaILMOHHbBIE
ABTOMATHU3AIMHU U ONITUMAJILHOTO YIIPABIICHUS B
TEXHOJIOTHH,
HayKOE€MKOM IIPOU3BO/ICTBE
CTaHJapTHbIE
cpencTBa [IK-5.Y.1 ymeTs aHannu3upoBaTh HOPMATUBHYIO
[Tpodeccuonanbubie aI]:TOMaTI/BaHI/II/I JOKYMEHTAIMIO B TPOo(hecCHOHAIbHOM 001acTH;
KOMITETCHIINH ACUCTOR I MIPUMCHSITh COBPEMECHHBIC HH(POPMAIIHOHHBIC
p TEXHOJIOTMH, CTAHJIaPTHBIE CPEACTBA
MIPOCKTUPOBAHUS B
A3pABOTKE ABTOMATHU3AIMU PACUYETOB U MPOSKTHUPOBAHUS B
Ir)l OI;KTOB pa3paboTKe IPOEKTOB JAJIsl MPOU3BOACTBEHHBIX U
p COIMAIBHBIX MPEANPUATAN, HEKOMMEPUYECKUX
aBTOMAaTH3ATIHH opraHu3anui ©XKJIEHUH COLMATbHON Cephl U
HayKOEMKHX I[p > YIP P
[IPOU3BOJICTB p-
2. Mecto nucuuruimnsl B cTpyktype OI1

JucuuninHa MoXKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:

— « Maremaruka. MaremMaTudecKkuii aHaIu3y,

— « Maremarnka. AHaTUTHYECKas TEOMETPHsI U TMHEHast anreopay.

3HaHUs, TOJYYECHHbIE NPH HM3YyYEHWHU Marepuana JaHHOM JAMCIMIUIMHBIL, MUMEIT Kak
CaMOCTOATEJIbHOE 3HAYEHWE, TaK M MOTYT MCIOJb30BaThCAd MPH BBIIOJIHEHUA HAyYHBIX
MCCJICTIOBAaHHUM U TIPU MOATOTOBKE K BBITYCKHOW KBaM(DUKAIIMOHHON padoTe.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUILIMHE (M paclpeielieHne 3TOH TPYJ0eMKOCTH IO ceMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCITUIIITMHbI

TpynoemMkocTs 1o

Bun yuebHo# paboThI Bcero ceMecTpam
No7
1 2 3

Oowan mpyooemKochib oucyunaunwt, | 4/ 144 4/ 144




3E/ (uac)

H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:
nexuu (JI), (gac) 17 17
1('IpaK)TI/I‘IeCKI/Ie/CGMI/IHapCKI/Ie sansarus  (113), 34 34
qac

naboparopusie padbotsl (JIP), (dac)

KypcoBoii poekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) S7 S7
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI IK3aMeH

4. CopaeprxaHue TUCHUILIAHBI
4.1. Pacnpenenenue TpyaoeMKOCTH NMCUMILIMHBI [0 pa3aeiiaM U
BHUIAM 3aHITHU.
Pazpgenbl, TeMbl TUCHUTIITUHBI U UX TPYJOEMKOCTh ITPUBEJCHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3zenbl, TeMbl TUCIUTIITHHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (qac) (qac) (dac) (qac)
Cemectp 7
Pasnen 1. OcuoBbl padotsl B Wolfram Mathematica 2 4 12
Paznen 2. CIMCKU ¥ BBIPAXKCHHS. 6 10 12
Pasnen 3. Boiciias maremaruka B Wolfram 5 4 11
Mathematica
Pasnen 4. Peienne ypaBHEHHH U MOJCTAHOBKH 2 2 11
Paznen 5. Buzyanuzanust GyHKIHUNA HENPEPHIBHBIX U 5 14 11
JIMCKPETHBIX MEPEMEHHBIX
HUroro B cemectpe: 17 34 57
Htoro 17 34 0 0 57

IIpakThueckass IOATNOTOBKA  3aKIIOYAaETCd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJarolMMHUCS  OMNpENeJIeHHbIX  TPYAOBBIX  (YHKUIMH,  CBSI3aHHBIX ¢ Oya;yuleu
npodecCHOHATBHOMN 1S TETbHOCTBIO.

4.2, Coneprxanue pa3iesoB U TEM JICKIIMOHHBIX 3aHITHI.
Copep:xanue pa3fiesioB U TeM JIEKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0nHIIE 4.

Ta6m/1ua 4 — COI[C PKaHUC pa3[iCJIOB U TCM JICKHMOHHOI'O NUKJIA

HOMCp paszaciia HazBanue u COACPIKAHUC PA3ACIIOB U TCM JICKITHOHHBIX 3aHATHH

1 1.1 OcHoBHbIe 0ocobeHHOCTH. Yncna. CuMBoubl U cTpoku. [lepemenHblie u
MOCTOSTHHBIE. MaTteMaTHdeckue (QyHKITHH.

1 1.2 3aganue u npumenenne Gpynkuuii B Wolfram Mathematica. ®yukimn
noJsis3oBaress. «Uucrasy ¢pynkuus u caotel. Oneparopsr Apply, Map,
MapAt, MapAll, MapThread u Through

2 2.1 Cnucku. @yHk1u 00pabOTKH CMCKOB.2.2 BhIpaXkeHHUs U MX YacCTH.




[IpeoOpa3oBaHue BEIPAKCHHIA.

2 2.3 Vnpasnstoume cTpykTypsl. [Ipenukarel. Oneparopbl OTHOILIEHUH.
Jlornueckue onepaTopsl. Y CilIOBHbIE oniepaTopbl. OnepaTopbl KIaCCUUECKUX
LIUKJIOB.

3 3.1 Maremaruueckuii anaau3 B Wolfram Mathematica. ITpeaensr.

Hudbdepennmnposanue. aterpuposanue. Psapl Teinopa u Oypoe.
[IpeobpazoBanus @ypre u Jlammaca.

3 3.2 Jluneiinas anreopa B Wolfram Mathematica. Marpuisl. CoOcTBEeHHBIC

qHcia U COOCTBEHHBIE BEKTOPHI.

4 4.1 Pemenue ypaBHenuit u HepaBeHcTB. Oneparopsl Solve, Reduce, DSolve.

4.2 3amensnl 1 npaBuia. Oneparop Replace u nmpasuno Rule. Oneparopsr
ReplaceAll, ReplaceAt, ReplacePart, ReplaceRepeated. IIpasuio
RuleDelayed

5 5.1 ®yHKIMK OT OIHOI HENIPEPHIBHOM NepeMeHOM. 5.2 OyHKIUY OT ABYX U

TpeX HENPEPBIBHBIX IIEPEMEHHBIX

5 5.3 dyHKUMHU OT OIHOM TUCKPETHON NIepeMeHoM. 5.4 OYHKIMU OT IBYX U

I'ucrorpammsl u auarpammel. 5.7 @yakiuu Manipulate 1 Animate

TPEX IMCKPETHBIX MepeMeHHBIX 5.5 Busyanu3zamus BEKTOpHBIX mosien 5.6

4.3.

[IpakTuueckue (CeMUHAPCKUE) 3aHATUS

TeMmbl IPAKTUICCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCACHBI B Ta6J'II/ILIe 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJIOEMKOCTb

M3 Hux Ne
Ne TeMbl pakTUYECKHUX Popmb1 TpynoeMKOCTb, |[IPaKTUYECKOM | pa3aena
/o 3aHATUAN MPaKTHHCCKUX (gac) MOJTOTOBKH, | TUCIIMII
SatATHH (dac) JIUHBI
Cemectp 7
1 | 3amanue u npuMeHeHne | BeimoiaHeHue 3a1aHuit 4 4 1.2
¢ynxuii B Wolfram Ha [IEPCOHAIIBHOM
Mathematica KOMITBIOTEpE
2 | Crucku. OyHKIIUU Brinonnenue 3aganuii 2 2 2.1
00paboOTKH CIIHCKOB Ha TIEPCOHATIEHOM
KOMITBEIOTEpE
3 | Bolpaxkenus u ux yactu | BeimonHnenue 3aganuii 4 4 2.2
Ha TIEPCOHATEHOM
KOMITBIOTEpE
4 | IIpeoOpa3oBanue Brinonnenue 3aganuii 2 2 2.2
BBIpKEHU N Ha TIEPCOHAIEHOM
KOMITBEIOTEpE
5 | Yopasinstomiue Brinonnenue 3aganuii 2 2 2.3
CTPYKTYPBI Ha TIEPCOHATEHOM
KOMITBIOTEpE
6 | MaremaTuueckuii BrimonHenue 3amaHui 2 2 3.1
ananu3 B Wolfram Ha IIEPCOHAIBHOM
Mathematica KOMITbIOTEPE
7 | Jluneiinas anreOpa B Brimonnenue 3agaHui 2 2 3.2

Wolfram Mathematica

Ha MePCOHATLHOM
KOMIIbIOTEPE




8 | Pemenue ypaBHeHuii 1 | BeimosHeHue 3agaHuit 2 2 4
MOJICTAHOBKHU Ha TIEPCOHATEHOM
KOMITBIOTEpE
9 | Busyanuzanus Brinonnenue 3aganuit 2 2 5.1
GbyHKIMA OT OTHOU Ha MePCOHATIbBHOM
HEIIPEPBIBHOU KOMIIBIOTEPE
MepEMEHHON
10 | Buzyanuzanus Boinonnenue 3aganuii 2 2 5.2
(GyHKIUH OT ABYX WJIM | Ha MEPCOHAILHOM
TpeX HENPEPBIBHBIX KOMIIBIOTEpE
MIEPEMEHHBIX
11 | Buzyanusanus Boinonnenue 3aganuii 2 2 5.3
GbyHKIMA OT OTHOU Ha MEePCOHATIbBHOM
JUCKPETHON KOMIIBIOTEPE
MepEeMEHHON
12 | Buzyanuzauus Boinonnenue 3aganuii 2 2 5.4
byHKIM OT Ha TIEPCOHAILHOM
HECKOJIBKUX KOMITBIOTEPE
JMCKPETHBIX
MIEPEMEHHBIX
13 | Buzyanuzanus BriosiHeHue 3amaHuii 2 2 55
BEKTOPHBIX ITOJICH Ha TePCOHAIIEHOM
KOMITBIOTEpE
14 | T'ucrorpaMMmsel 1 Brimonnenue 3ananuii 2 2 5.6
JarpamMmbl Ha TIEPCOHATILHOM
KOMIIBIOTEPE
15 | ®yukuuu Manipulate u | Beimonnenue 3ananuit 2 2 5.7
Animate Ha TIEPCOHATILHOM
KOMIIBIOTEpE
Bceero 34 34
4.4, JlaGopaTopHbIe 3aHITHS
Tewmbl 1ab0opaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopaTtopHbix paboT TpynOeMKOCTS, | MPAKTHIECKOH | pasiena
/1 (dac) IMOATOTOBKH, | DUCIIHAI
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5.

4.6.

KypcoBoe npoektupoBanue/ BHIMOTHEHUE KYPCOBOU PaObOTHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

CamocTosTenbHas paboTa 00yJaroumxcs
Bunsl camocTosTensHON paboThI U €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 7.




Tabmmma 7 — Buasl caMOCTOSTENBHOM pabOTHI M €€ TPYAO0EMKOCTh

Buna camocrositenbHOM paboThI

Bcero, | Cemectp 7,

Jac qac
1 2

W3yueHne TeopeTHIecKoro Marepuasia 19

nucuurnHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroToBka K TEKyImeMy KOHTPOJIEO 13

ycneBaemoctu (TKY)

Homamnee 3amganue (/13) 10

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU

15
arrectaruu (I1A)
Bceero: 57
5. [lepeuens yueOHO-METOINUECKOTO 00ECIIeUeHUS

JUTSL CAMOCTOSITENTEHOU Pa0OThI 00y4aroIUXCs MO JUCIUTUTHHE (MOJTYJTIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpurajibl JIA CaMOCTOSITEIbHOM pa6OTBI 06y‘IaIOH_II/IXC$I YKa3aHbl B

n.a. /-11.

6. [lepeueHp nevaTHbIX U 3JIEKTPOHHBIX YUYEOHBIX U3/1aHUN
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUI MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp me4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUI

HIudp/
URL aapec

bubnuorpaduyeckas ccpuika

KommuecTBo 9K3eMILTSIPOB B
Oubmoreke
(KpOMeE 2JIEKTPOHHBIX IK3EMILISPOB)

9BC Jlanb

Kpucranunckuit B.P. Ontumusanus B
cucteme Mathematica: yuebHnoe ocobue st
By30B / B.P. Kpucranuuckuii. — CaHkT-
[TerepOypr: Jlans, 2023. — 76 c.

9BC Jlanb

9BC Jlanb

Msrotun A.B. KoMIIbIOTEpHBIE CUCTEMBI
CUMBOJIBHOI MaTeMaTuku: Y4yeOHoe nocodue
/ Yausepcuret I'A. Cankr-IlerepOypr, 2014.
—-68c.

9BC Jlanb

9BC Jlanb

Ponuonosa I'.A. KomnetoTepHbie u
WH(OPMAIMOHHBIC TEXHOJIOTUU B HAYKE U
npou3BojCTBE: yuel. mocobue / Tyna: 3n-Bo
Tyal'V, 2021. - 159 c.

9BC Jlanb

Ob I'VAIIL

Onanuxuna O.B. Ilpuknagueie 3agaun
mexanuku B Wolfram Mathematica: yueOHoe
nocob6ue / O.B.Onannxuna — CaHkT-
[TerepOypr: N3n-Bo 'YAIL, 2021. - 162 c.

OB I'VAIIL

OB I'VAII

HpI/IKJ'Ia)]HBIe 3aa4Y1 MaTEMAaTHUYCCKOT'O
aHaAJIM3a U BEKTOPHOT'O NCYHCIICHUS B
Wolfram Mathematica: yae6Hoe mocooue /

OB I'VAII




A.O.Cmupnos, O.B.Onanuxuna — CaHKT-
[etepOypr: U3n-Bo I'YAIL, 2024. - 56 c.

7. [Tepedenp AEeKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN cetn « HTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-

TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepeyeHb 9JIEKTPOHHBIX 0OPa30BaTEIBHBIX PECYPCOB  HMH(MOPMAIIMOHHO-
TEJICKOMMYHHKAIMOHHON ceTr «MHTepHeT»

URL agpec HaumeHnoBanue
https://www.wolfram.com/ Caiit nponykuuu kommanuu Wolfram
https://www.wolfram.com/language/ Caiit ¢ ungpopmanmeii o Wolfram Language
https://demonstrations.wolfram.com/ CaiiT ¢ JeMOHCTPAMOHHBIMH IIPUMEPAMU
https://vk.com/wolframmathematica I'pynina BKoHTakTe 17151 pyCCKOS3bIYHBIX

nonb3oBareneit Wolfram Mathematica

8. [Tepeuenb UHPOPMALIMOHHBIX TEXHOIOTUH
8.1. [lepeuenp nporpaMMHOro OOecrneueHusi, UCI0JIb3YEMOro MpU
OCYILECTBIIEHMH 00pa30BaTEJILHOTO MpoLecca MO AUCHUILINHE.
ITepeuensp nCmoNIb3yeMoOro IporpaMMHOTo odecrieueHus npeacrasieH B Tabuuie 10.

Ta6ymmma 10— [TepeyeHs mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

1 Wolfram Mathematica

8.2. [Tepeuenn HH()OPMAITMOHHO-CIPABOYHBIX
CUCTEM,HCITOJIb3yEeMbIX TIPH OCYIIECTBIICHUN 00pa30BaTEeILHOTO MPOIIecca MO TUCITUTUTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
tabmwuie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHo-TeXHUYeCKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYILECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 06a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 KommbrotepHsrii kiacce lacr.15, ayn. 24-12
10.  OueHouHbIE cpenCcTBa ISl TPOBEACHUS IPOMEKYTOUHON aTTeCTalluu

10.1. CocTaB OLIEHOYHBIX CPEACTBIIS MPOBEACHUS MPOMEKYTOUHOM

aTTecTaluy oOydaromuxcs 1Mo AUCIUIUTHHE IPUBEACH B Tabmuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IPOBEACHHS POMEKYTOTHON aTTeCTaIlUN




Bug npoMmexxyTouHOM aTTecTaiuu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3amMeH Cnucok BOMpOCOB K IK3aMEHY;
TecTsl.
10.2. B kauecTBe kpuTepuEB OLIEHKH YPOBHS CHOPMHUPOBAHHOCTH

(ocBOEHMS) KOMIETEHIMH O0OydJaromMMUCS TpPUMEHsSeTCs S-OaimnpHas IIKana OLEHKHU
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMNA, KOTOpas mnpuBeieHa B Tabnuie 14. B teueHue cemectpa
MOJKET ucnoiib3oBarbes 100-0amibHast mKaia MOAYIbHO-PEUTUHIOBON CUCTEMBI Y HUBEPCUTETA,
[IpaBHJIa UCIIOJIb30BAHUS KOTOPOH, YCTAaHOBIIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHBHBIM
aktoM ['YAIL

Ta6mmma 14 —Kpurepun orieHk# ypoBHsI CQOPMUPOBAHHOCTH KOMITETSHITHA

Or1eHKa KOMITETEHITUH

XapakrepucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayupHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICOBATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHUTEIBHOW JIMTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKCHHS C TIPAKTUYCCKOM
JICSITCIIBHOCTBIO HAIPABJICHHUS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CBOOOJIHO BJIaJICCT CHCTEMOM CIIeIMaIM3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4aromuiicst TBEPI0 YCBOMII IPOTPAMMHBINM MaTepuall, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JESATEIBbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIaJICET CUCTEMOM CTeHaIN3uPOBAHHBIX TOHSITUH.

«XOpOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHPasCh HA 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOTPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM PUMEHEHNUN 3HAHHA;

— HEe MOXKET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKECHMUS,

— He (POpMYIIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBbie KOHTPOIBHBIC 3a/IaHUS WM WHBIE MAaTEPHUATIBL.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon

Ne /i [Tepeuens BompocoB (3a7a4) A7 IK3aMeHa
WHJIMKaTOpa

1 Hanummre QyHKIMIO, KOTOpas C03/1a€T HOBBIMA CIHMCOK, TOOABIISIS I1K-5.3.1




3JIEMEHT X B KOHeI[ crucka list

2 Hanummre GyHKIMIO, KOTOpas U3MEHseT cucok list, 1o6aBsis [IK-5.3.1
9JIEMEHT X B €r0 KOHEI

3 Hanummre QyHKIMIO, KOTOpast CO3/1a€T HOBBIN CIHCOK, 100ABIIS [IK-5.3.1
JIEMEHT X B Ha4aJo cnucka list

4 Hanummre pyHKIM0, KOTOpas n3MeHseT Cnucok list, 106aBmsis [IK-5.3.1
JIEMEHT X B €r0 HayaJlo

5 Hanumumre, pyHkimio, koropas o0beaunseT cnucku listl, list2 I1K-5.3.1

6 Hanumure, GpyHKIMIO, KOTOpas CO3/1a€T OJTHOYPOBHEBBIN CITUCOK M3 I1K-5.3.1
9JIEMEHTOB MHOTOYPOBHEBBIX CIIHCKOB

7 Hanummre QyHKIMIO, KOTOpast CO3/1aeT CIIMCOK JUIMHBI N, J00aBIIss [IK-5.3.1
CclieBa K MICXOJJHOMY CIIMCKY HYJIH

8 Hanummre QyHKIMIO, KOTOpast CO3/1aeT CIUMCOK JUIMHBI N, J00aBIIss [IK-5.3.1
ClIeBa K MICXOJJTHOMY CHHUCKY 3JIEMEHT X

9 Hanummre QyHKIMIO, KOTOpast CO3/1aeT CIMCOK JUIMHBI N, J00aBIIss [IK-5.3.1
crpaBa K MCXOJJHOMY CIIMCKY HYJIH

10 Hanummre QyHKIMIO, KOTOpast CO3/1aeT CIIMCOK JUTMHBI N, 00aBIIss [IK-5.3.1
CrpaBa K MCXOJJHOMY CIUCKY 3JIEMEHT X

11 Hanummre GyHKIMIO, KOTOpast CO3/1a€T HOBBIN CIIUCOK, TOOABIISS K [IK-5.3.1
HCXO/IHOMY CIIMCKY N HYyJIEH clieBa U CIpaBa

12 Hanummre GyHKIMIO, KOTOpast CO3/1aeT HOBBIN CIIUCOK, TOOABIISS K [IK-5.3.1
HCXO/IHOMY CIIMCKY N 3JIEMEHTOB X CJIeBa U CIpaBa

13 Hanummre QyHKIHIO, KOTOpast JaeT CIHUCOK list, y KOTOpOro ynaieHsl [IK-5.3.1
nepBbIe N 371eMEHTOB. Ecii n oTpULiaTeNbHO, TO YAAISAIOTCS MOCIEIHNE
1N AIIEMEHTOB

14 Hanummmre ¢hyHKmio, KoTopas BbIIaeT cnucok list, y kotoporo ympanen | [1K-5.3.1
3JIEMEHT C HOMEPOM N

15 Hanummmre GyHKIMIO, KOTOpast BBIIAET CUCOK list, y KOTOporo [IK-5.3.1
yJJIEHBI 3JIEMEHThI C HOMEpa M [0 HOMEp N

16 Hanummure ¢ynkuio, koTopas Bel1aeT cnucok list 0e3 nepBoro [IK-5.3.1
JJIEMEHTa

17 Hanummwre ¢yHkiuio, kKoTopasi BbIIaeT CUCOK list 6e3 mocneaHero [IK-5.3.1
JJIEMEHTA

18 Hanummure ¢yHkiuio, KoTopas 1aeT 3JIEMEHT CIIHMCKa C MHAEKCOM . [IK-5.3.1
Ecnu n oTpuniatesbHO, TO OTCUET BeJIeTCs OT KOHIIA CITUCKA

19 Hanummure ¢yHkiuio, KoTopas BbIJIaeT 4acTh cnucka ¢ najaexkcamu ot m | [1K-5.3.1
70 n

20 Hanummre ¢yHkiuio, KoTopas 1aeT NepBbIil 3JIEMEHT CIIHUCKa [1K-5.3.1

21 Hanummure ¢yHkiuio, KoTopas 1aeT NOCIEAHUN IEMEHT CIICKa [1K-5.3.1

22 Hanummre ¢pyHKIMIO, KOTOpask BbIJIAET CHUCOK U3 IBYX CIHCKOB. B [IK-5.3.1
MIEPBOM U3 HUX MEPBbIE N 3JIEMEHTOB cucKa list, BO BTopoM —
OCTaBIIINECS 3JIE€MEHTHI

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

24 VYkaxxute npepuKcHyto 3anuch GyHkimn f I1K-5.3.1

25 VxkaxuTe NoCTPUKCHYIO 3anuch QyHKImHU T I1K-5.3.1

26 VYkaxure GyHKINIO, MEHSIOUTYIO 3aT0JIOBOK BBIPAYKEHHSI I1K-5.3.1

27 Vxaxute QyHKIHIO, TpuMeHstomyo ¢pyakuuio f k kaxaomy snementy | I[1K-5.3.1
TIEPBOTO YPOBHS BBIPAKEHHSI EXPr

28 VYxkaxute QyHKIHIO, TpUMEeHstoIyo ¢pyHkuuto f k anementy [IK-5.3.1
BEIpOKEHUS eXPr, HaXOJAIEMYCsl B ONIPEIeICHHON TTO3UITUH

29 VYxaxxute QYHKIHIO, TpUMEHstoIyo ¢yHkuuio f ko Bcem anemeHTam I1K-5.3.1




BBIpKEHUS eXPr

30 Ykaxure GYHKIUIO BEIYUCICHHS CyMMBI I1K-5.3.1
31 Ykaxute QyHKIUIO BBIYUCICHUS TPOU3BOHON I1K-5.3.1
32 VYkaxure GYyHKINIO BEIYUCICHHS HHTETpaja [1K-5.3.1
33 Ykaxute QyHKIUIO BRIYUCICHUS TIpeiesia I1K-5.3.1
34 IIpuBenuTe npuMep BBIUUCICHUS pa3Mepa CIIMCKA TaHHBIX IIK-5.V.1
35 [IpuBenuTe mpuMep BBIUUCICHUS MAKCUMAJIBHOT'O 3JIEMEHTA B CIIUCKE [IK-5.V.1
JAHHBIX
36 [IpuBeanuTe npuMep BBIUMCIEHUS MUHUMAIBHOIO 3JIEMEHTA B CIIUCKE [IK-5.V.1
JAHHBIX
37 IIpuBenuTe npuMep NOJyYEHUs IIEPBOIrO JIEMEHTA CIIMCKA JaHHBIX [IK-5.V.1
38 [IpuBeauTe npuMep MoJydeHus MocaeHero diemMenta cnucka nanaeix | [IK-5.V.1
39 [TpuBenuTe npuMep noucka Makcumyma pyHkimn oxnoi nepemernnoi. | IIK-5.V.1
40 [TpuBenuTe mpuMep nmoucka MUHUMYMa G YHKIIMHA OJHOM IMepEMEHHON IIK-5.V.1
41 [IpuBenuTe mpuMep moucka MakCUMyMa (PYHKITUU JBYX MTEPEMEHHBIX. IIK-5.V.1
42 [TpuBeauTe npuMep MOUCKa MUHUMYMA (DYHKITHH JABYX MEPEMEHHBIX. IIK-5.V.1
43 [IpuBeguTe npuMep BBIYUCICHUS TUIOMAAN MEXIY IBYMSI KPUBBIMU IIK-5.V.1
44 [TpuenuTe npumep Buzyanusanuu Gyakimu yY=Ff(X) IIK-5.VY.1
45 [IpuBeaute npumep Buzyanuzauu GpyHKINUU, 3aJaHHON [IK-5.¥.1
y=f(0),
napaMeTpu4ecKu
x = h(t)
46 [TpuBenute npuMep BUzyanu3anun GpyHKIMH B TOISPHBIX KoopauHatax | [TK-5.V.1
r="1(p)
47 ITpuBenute npumep Busyanusanuu Gyaxmu z=f(X,y) IK-5.¥.1
48 [IpuBeaute npumep Buzyanuzanuu GpyHKINUU, 32 JaHHON [IK-5.¥.1
x = f,(t),
napamerpuuecku § Y = f,(t),
L z=f,(t)
49 [TpuBenute npuMep Buzyanusauu GyHKIUH, 3aJaHHOM [IK-5.Y.1
x= f,(u,v),
napamerpuueckn § Y = f,(U,V),
L z=f,(u,v)
50 [puBeauTe NpUMep NOCTPOCHHs TMHKUIN ypoBHsI GyHKImu Z=F(X,y) I1K-5.¥.1
o1 [IpuBeauTe npuMep NOCTPOEHUS IOBEPXHOCTEHN YPOBHS (PyHKIUN [IK-5.¥.1
u=f(x,y,z)
52 [TpuBeauTe npuMep BU3yaau3alUK IIOCAEA0BATENBLHOCTH X, ..., X HK-5.Y.1
53 IIpuBenuTe NpUMep BU3YyaIM3alMK ITOCIIEA0BATEILHOCTH TOYEK IK-5.¥.1
0 Vb %0 Yo
53 [IpuBenuTe mpuMep BU3yalIU3aluy MTOCIEN0BATEIBHOCTH TOYEK [IK-5.¥.1
4 Y fidh X0 Vo o}
o4 [IpuBeaute npumep noctpoeHus rpapuka GyHkuy, 3aganHoi B Toukax | [1K-5.V.1
Lyib- AN Y}
55 [TpuBenure npumep noctpoeHus rpapuka GyHKInH, 3aJaHHOM B Toukax | [TK-5.V.1
04 Vb %0 Yok
56 ITpuBeauTe NpUMep NOCTPOSHUS MOBEPXHOCTH (DYHKIIMH, 3alaHHON B IIK-5.V.1




TO4YKax {Xl’ yl’ Zl}’ o "{Xn’ yn’ Zn}

57 [IpuBenuTe mpuMep MOCTPOCHHMS JIMHUKA YpoBHS GyHKINH, 3ananHord B | [TIK-5.V.1
roukax {X, Yy, f 4. {X., V., f.}
58 [IpuBenuTe MpUMEpP MOCTPOCHHS TIOBEPXHOCTEH YPOBHS (DYHKIIHH, IIK-5.V.1
sananHoii B Toukax {X, ¥y, 2, T} {X., ¥, Z,, f.}
59 [IpuBenuTe mpumep BU3yaln3allud HEMPEPHIBHOTO BeKTOpHOTro nojst Ha | [IK-5.Y.1
IIJIOCKOCTH
60 [IpuBeguTe npumep BU3yaau3alud HENPEPHIBHOTO BEKTOPHOTO IOJIS B [IK-5.V¥.1
3D
61 [IpuBenure mpumMep BU3yalu3aluy JUCKPETHOIO BEKTOPHOIO MOJIS HA [IK-5.V.1
IIJIOCKOCTH
62 [IpuBenuTe mpuMep BU3YyaIM3aluu TUCKpeTHOro BekTopHoro nmossi B 3D | TIK-5.V.1
63 [IpuBeanTe npuMep ruCTOrpaMMbl [IK-5.V.1
64 [TpuBenuTe mpumep cTOI09aTOM AHArpaMMBbl I1K-5.V.1
65 IIpuBenuTe npuMep KpyroBou 1uarpamMmmel IIK-5.V.1
66 [IpuBenuTe npumep my3bIpbKOBOW JUArpaMMbl IIK-5.V¥.1
67 [Ipuseaure npumep 3D-rucrorpammel [IK-5.V.1
68 [IpuBeaure npumep criaaxkeHHoi 3D-rucrorpammsl [IK-5.V.1
69 [TpuBeaute npumep cronbduatort 3D-nuarpammel [IK-5.V¥.1
70 [TpuBenure npumep Kpyropoii 3D-nuarpamMmer [IK-5.V.1
71 [TpuBenute npumep my3bIpbKoBoii 3D-nuarpaMmel [IK-5.V¥.1
72 [TpuBennTe npuMep BBIYUCICHHUS IIPOU3BOTHON 5-ro nopsiaka ot f(X) [IK-5.V.1
73 ITpuBenuTe NpUMEpP BBIYUCICHUS CMEIIAHHOM pon3BoaHOM 0T f(X,Y) IIK-5.V¥.1
74 [IpuBenuTe npuMep BBIYUCICHUS HEONPEAEIEHHOIO HHTErpasa [IK-5.V.1
75 [IpuBenuTe npuMep BBIUUCICHUS ONPEIEICHHOIO HHTErpaia [IK-5.V.1
76 [IpuBeguTe nprMep BBIUKUCICHUS JBOWHOIO UHTErpajia IIK-5.V¥.1
77 [IpuBenuTe NpuMep BBIYUCICHUS NIPEAEIIA B KOHEUHON TOUKE [IK-5.V.1
78 [TpuBeauTe mprMep BBIYUCICHUS MIpe/iesa Ha OECKOHEYHOCTH IIK-5.V¥.1
79 [IpuBenuTe npumep penieHus: KBaApaTHOrO HEPaBEHCTBA [IK-5.V.1
80 IIpuBenuTe NpUMEp peLICHUS] CUCTEMBI JINHEWHBIX YPaBHEHUN IIK-5.V.1
81 IIpuBenuTe MpUMEpP BBIYUCICHUS ONIPEAEIUTENS MaTPHLIBI IIK-5.V.1
82 [IpuBeauTe npuMep BBIYUCICHUS CJI€/1a MaTPULIbI [IK-5.V.1
83 ITpuBeauTe NpUMep BBIUUCIIEHUS] 0OpAaTHON MaTpHULIBI IIK-5.V.1
84 [IpuBennTe MpuMeEp BBIUUCIEHUS TPOU3BEICHUS MATPUIL [IK-5.V.1
85 [IpuBenuTe MpUMeEpP BBIYUCICHUS CTEIIEHU MHOTOWICHA IIK-5.Y.1
86 [IpuBeaute npumep BeIUUCIEHUS KO3 dUIIMEHTa MHOTOWIEHA [IK-5.V.1
87 [IpuBeauTe npuMep pasyiokeHus ApodU Ha MPOCTEHIITNE [IK-5.V.1
88 ITpuBenuTe npuMep npuBeaeHUs ApoOeil K OAHOMY 3HAMEHATEII0 IIK-5.Y.1
89 [IpuBenuTe npuMep pasiioKeHUs MHOTOWICHA HA MHOXKUTEIN [IK-5.V.1
90 IIpuBenuTe nmpuMep MOACTAHOBKU B BBIPAKEHUSI BMECTO IIEPEMEHHOMN [IK-5.Y.1
KOHKPETHOT'O 3HAYEHUs
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3agera
Kon
Ne i/t [Tepeuens BompocoB (3a1av) myist 3adeta / nudd. 3auera HHKATOPA

Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHO

[lepeuenr TeM [N KypCOBOTO TMPOEKTHUPOBAHUS/BBHIIIOIHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B TabmwmIe 17.




Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHITIOJTHEHUSI KYPCOBOM paboThI

Ne i/t

KypcOBOi1 paboThI

[TpuMepHBIii IepedeHb TeM il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwuie 18.

Ta6ymia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Ne /1

IIpuMepHBIii IIEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKAaTOpa

1

[TpounTaiite TEKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3aIUILUTE
apryMeHTbl, 000CHOBBIBAIOLIME BEIOOP OTBETA.
PesynbraTom BhInosnHeHus: koMaH el Range[3] Oyxer
1. {1,2,3}
2. {3}
3. {111}
{3,3,3}

[IK-5.3.1

[IpounTaiiTe TEKCT, BRIOCPUTE MPABUIBHBIA OTBET U 3aIUIINTE
apryMeHTbl, 000CHOBBIBAIOILIE BEIOOP OTBETOB.
IlepBeriit sement crucka list MoxeT ObITh HaliIEH C TOMOIIBIO KOMaH/IbI
1. Part[list,1]
2. list[[1]]
3. list[1]
Take[list,1]

IIK-5.3.1

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K KaX101 MO3ULINH,
JAaHHOU B JIEBOM CTOJIO1IE, TOI0EpUTE COOTBETCTBYIOIIYIO MTO3UIIUIO B
IIpaBOM CTOJIOIIE.

1. ®ynkiwms Plot A. CTpout rucrorpammy

2. Oynknus ListPlot b. Ctpout rpaduk ¢pyHkuum,
3aIaHHON aHAJTUTUYECKON

bopmyroin

3. dynknus BarChart B. Ctpour kpyroByr nuarpammy

4. Oynkuus PieChart I'. Ctpout rpadux pyHKuNH,
3a/IaHHO¥! TIOCIIEI0BATEIEHOCTHIO
YHCIIOBBIX 3HAYCHUIT

[IK-5.V.1

[IpounTaiiTe TEKCT U 3aUILNUTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET.

C nomomuipto komana Wolfram Mathematica moctpoiite rpadguk cymmsbr
MEPBBIX YETBIPEX CIIaraeMbIX Pa3iioxeHus: PyHKImu SiN(X) B psi
Makiopena

[IK-5.¥.1

[IpounTaiiTe TEKCT U 3aUILNUTE Pa3BEPHYTHI OOOCHOBAHHBIN OTBET.

C nomorneio komara Wolfram Mathematica Beranciute uaTerpan
5

J'(x2 +3xX + 2)e’2xdx

1

[IK-5.V.1

1.

CUCTEMA OLIEHMBAHMUS TecToBBIX 3a1aHU:

3amaHre KOMOMHUPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOIO OTBETAa M3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBAaHHEM BbIOOpA CUMTAETCS BEPHBIM, €CIIH MPaBUIIBHO yKa3aHa
mudpa OTBETa U TPHUBEJIEHBl KOHKPETHbIE apryMEHTHI, MCIOJb3yeMble NpU BBHIOOpPE
orBera. [lomHOE coBmajeHHWe C BEpHBIM OTBETOM OlLieHHMBaeTcs 1 OajioM, HEBEpHBIM

OTBCT WUJIA €0 OTCYTCTBUC — 0 OamoB.




2. 3amaHue KOMOMHUPOBAHHOTO THIA C BHIOOPOM HECKOJBKMX BApUAHTOB OTBETA W3
NPEATIOKEHHBIX M Pa3BEepHYTHIM OOOCHOBAaHMEM BBIOOpa CUMTAETCS BEPHBIM, €CIH
NPaBWIBHO YKa3aHbl LU(PBl OTBETOB U MPUBEACHBI KOHKPETHBIC apryMEHTHI,
UCTIONIb3yeMble TIpH  BbIOOpe OTBeTOB. [lomHOE coBmazeHWe ¢ BEPHBIM OTBETOM
onieHuBaercs | Gaymiom, eciy JOMyIIeHbI OIMOKH UM OTBET OTCYTCTBYET — () GaioB.

3. 3amaHue 3aKpHITOrO TUIA Ha YCTAHOBJIEHHE COOTBETCTBHS CUMTAETCS BEPHBIM, E€CIIH
YCTaHOBJICHBI BCE COOTBETCTBUS (TIO3UIIMU W3 OJHOIO CTOJOIA BEPHO COMOCTABICHBI C
HO3UIMSIMU JIpyroro crondua). IlonHoe coBnaaeHne ¢ BEpHBIM OTBETOM OLlEHHBaeTcs |
0aJIoM, HEBEpHBII OTBET WJIH ero oTcyTcTBUe — () OaIIoB.

4. 3anmaHue 3aKpBHITOrO THUINA Ha YCTAHOBIICHHE MOCIEAOBATEIBHOCTH CUHTACTCS BEPHBIM,
€CIIM TIPaBWIIBHO YKa3aHa BCS MOCIIE0BaTENbHOCTh OyKB. [losHOE coBMaeHe ¢ BEPHBIM
OTBETOM oIleHUBaeTcsi | GayuioM, eciau JOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYeT — 0
0auIoB.

5. 3amaHue OTKPHITOTO THUIA C Pa3BEPHYTHIM OTBETOM CYHMTAETCS BEPHBIM, €CIH OTBET
COBIAJIACT C ITAIOHHBIM II0 COJCPKaHHIO W MOJHOTE. [IpaBUIIBHBIA OTBET 3a 3a/iaHKE
OLcHMBaeTcs B 3 Oauia, ecioM JOMyIIeHAa OJHAa OWmMOKa \ HETOYHOCTh \ OTBET
NpaBUIbHBIN, HO HE MOJHBIM — | Oamwi, ecnu gomyiieHo Oosee 1 omumOku \ OTBET
HEpaBIIbHBINA \ 0TBeT oTcyrcTBYeT — () GayuioB.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, IpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne ni/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckie MaTepHaibl, OMPEACIAIONIAE HPOLEAYPHI
OLICHMBAHMSI MHJUKATOPOB, XapaKTEPU3YIOIIUX dTanbl (HOPMUPOBAHMSI KOMIIETEHLUH,
colepKarcsi B JIOKAJbHBIX HOpPMATUBHBIX akTax [ YAII, periiaMeHTHpYIOUIMX TMOPSIOK |
MPOUEAYPY MPOBEACHUS TEKYHIEr0 KOHTPOJIS YCIEBAEMOCTH M MPOMENKYTOUHOW aTTECTALUMH
oOyuaromuxcs ['YAIL

11. Meroandeckue ykazaHust 1Jis1 00yJaronuXxcsi IO OCBOEHUIO IUCIIMILIAHBI
(Huoice npueoosamcs pekomeHOayuu no cocmasiienuto 0aHHo20 pasoeia)

11.1. Metoaudeckue ykasaHusl A OOy4yarolUXCsl 10 OCBOEHHUIO
JEKIIMOHHOTO MaTepuaa (eciu npedycmMompeHo yueoHblM NIaHOM N0 OAHHOU OUCYUNTIUHE).

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepHana — JIOTMYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKIuU B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMAIUIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HayyHOW MbIcaU. B yuyeOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIusl pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHOW 0o0slacTH 3HaHuUs, €€ MpoOsieMbl, AAeT LEeIbHOE NPEACTaBIECHUE O AUCLUILINHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYAIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3alUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LENEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOI padOThI COBMECTHO € IPENOJaBATEIEM;

— pa3BuUTHE MNpPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIJICHHUS.




— TOSBIICHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIbHON paOoTHI,

— TOJy4YyeHHEe 3HAaHUH O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKaiIIne Tobl;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepuan (BBIACIATH TJIaBHBIC MBICIU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOTy4YeHHE TOYHOTO OHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUed CIaiJoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuaja IpU MPOBENACHUU KOPOTKUX JUCKYyCcCUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TACIUTUIHHE.

11.2. Meroanueckue  ykazaHus g OOydamOmIMXCs IO
NPOXOXKJICHUIO MPAKTHYECKUX 3aHATHU (eciu npedycCMOmMpeHO YUeOHbIM NIAHOM N0 OAHHOU
oucyuniute)

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM OpraHu3anuu y4eOHOTO
mporecca, 3aKIII0Yaronasicsi B BHIIOJHEHUN 00YJaIOIIUMUCS 1O PYKOBOJICTBOM IPETIOAaBaTENs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JTUCUUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITEIHHOCTHU.

[enbro MpakTUYECKOTO 3aHIATHS ISl 00Yy4arOIIerocs SBJISETCS MPUBUTHE 00YUAOIIUMCS
YMEHHI ¥ HaBBIKOB MPAKTUYECKON IESITEIBHOCTHU 10 U3y4aeMOU TUCUUILINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOLIUMCS IPAKTHUECKUX 3aHATHIL:

— 3aKperuvieHue, yriayOJeHue, pacllMpeHue M AeTau3alus 3HAHUWA TPU PElICHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMM METOJAMH W METOAMKAMHM HM3YYECHHsS KOHKPETHOW Yy4yeOHOMU
JIUCILHUILIMHEL,

— BBIPpa0bOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHHI;

— ofecrnieyeHne palMOHAILHOTO COYETaHUs KOJJIEKTUBHON M WHAMBHAYAIbHOH (GopM
o0OyueHusl.

TpeOoBaHUs K NPOBEICHUIO MTPAKTUYECKUX 3AHATHMN
Ipakmuueckue 3aHAMUL NPOBOOAMCSA 6 KOMRBIOMEPHOM KIACCEe C YCMAHOBLCHHbIM
Mmamemamuyeckum naxemom Wolfram Mathematica.

11.3. Meronnveckue  ykazaHus  JUISI  OOyYalOmMXCAd  TO  MPOXOXKICHHIO
CaMOCTOSITENIbHOM PaboTHI

B xone BbIMOMHEHUSI CaMOCTOSITENILHOM PabOThI, 00yJaroNIUiicsl BBIMOIHAET paboOTy 1O
3aJJaHUI0O ¥ IIPU METOJUYECKOM PYKOBOJCTBE INpENojaaBatrelis, HO 06e3 ero HernocpeaCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUpOBaHKHE pabovero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00EcreunBaeT BBICOKUMN
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBJSIIONIMMH  CAMOCTOSATENbHYIO  paloTy
00y4aroIUX CSASIBIISIOTCS:

— y4eOHO-METOAMYECKHU MaTepual Mo JUCIUILIMHE;



11.4. Meroaudeckue yKa3zaHHs I8 OOYYaIONIUXCS IO TMPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCTIEBaeMOCTH.

Tekymuid KOHTPOJb YCIEBAEMOCTH IPEAyCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUI
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IENbI0 OICHUBAHMS X0Jlda OCBOCHUS
JIACITUIIINHEI.

Texymuit KOHTPOIIb OCYIIECTBISAETCS MOCPECTBOM MPOBEPKH BEHITIOTHEHHSI CTYICHTAMHU
JIOMAITHUX 3aJ[aHMid, pa3MeIaeMbIX B WX JIMYHBIX KaOWHETaX B aBTOMATHU3MPOBAHHOU
uHpopmannonnoi cucreme I'YAIL

11.5. Meroanueckue ykazaHus i1 00y4aroUuXcs MO MPOXO0KIACHUIO MPOMEKYTOUHOM
aTTeCTallUU.

[Ipomexxyrounass  arrectaiusi  OOy4yaromIMXCsl — NpPEAyCMaTpuBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— »9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYalIIUMCS B Ipolecce
U3y4eHHs BCeH AMCUMIUIMHBI WA €€ YacTH, HAaBBIKOB CaMOCTOATENBHON paboThI, CIOCOOHOCTH
OPUMEHATh MUX JJIS PElIeHUs NPaKTUYEeCKUX 3a/7ad. DK3aMeH, KaK MpaBWIO, MPOBOAUTCS B
NEepuoJl SK3aMEHAIIMOHHONW CECCHHM M 3aBEpIIAeTCS AaTTEeCTAlMOHHON OLEHKOH «OTIUYHOY,
«XOPOIIO», «YIOBICTBOPUTEILHOY, KHEYIOBICTBOPUTEIHLHOY.

— OK3aMeH caaeTcs o OHJIeTaMm.

— B Ounere Tpu Bompoca.

— Bomnpoc 1 — unaukarop I1KS5.3.1

— Bomnpoc 2 — ungukarop I1KS5.Y.1

— Bomnpoc 3 — ungukarop I1K5.V.1 (Busyanuzanus ¢GyHKIuii)

— Jlomyck K 3K3aMeHYy OCYIIECTBIsIETCS MO OajliiaM, HaOpaHHBIM 32 AyAUTOPHYIO U
CaMOCTOSTENIbHYIO paboTy B TeueHue cemectpa. OT KoJm4yecTBa HAOpaHHBIX B TCUEHUE
cemecTpa 0aJIoB 3aBHCHUT KOJIMYECTBO BOIIPOCOB, HA KOTOPBIE TPEOYETCsI BEpHO OTBETHUTD.

— Ecnm 3a cemectp Habpano 6asnios:

— 85-100% — Bompoc 2 wiu 3 u3 Ouiera

— 70-84% — Bompoc 1 u nmo6oii apyroit Borpoc u3 Ousera Ha BEIOOP

— 55-69% — oTBeT no OUIIETY HA BCE BOIPOCHI

— MeHee 55% 0aioB — BBINOJIHEHHE 3a/IaHUN CaMOCTOSITENbHOU paboThl 10 55% 6aoB u
3aTeM OTBET 10 OMJIETY Ha BCE BONPOCHI



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




