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AHHOTaUs

JucnumimHa «MareMaTHYecKue ITaKeThl aHAJUTHYCCKUX BBIYHCICHHUM» BXOIHWT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakangaBpuara IO
HampaBjeHuto moaroToBku/  crenuanbHocTH  01.03.02  «[lpukimagHas wmaTemMaTHKa U
uH(popMaTrka» HampaBieHHOCTH «lIpukiamHas maremaTuka M WH(DOpPMAaTHKA B HAYKOEMKOM
pou3BOACTBEY. (ucnumnnna peanmsyercs kadeapoit «Nely.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBIITYCKHUKA CIICIYIOIIMX KOMIICTCHITHIA:

ITIK-3 «CrocoOeH mpoBOIUTh AKCIIEPUMEHTHI 10 33JIaHHBIM METOJIUKaM ¢ 00pabOoTKON U
aHAJIM30M MX PE3yJbTAaTOB, COCTaBIATh OINHUCAHUS BBINOJHEHHBIX HCCJIEAOBAHUN U
MOATOTABIUBATh JJAHHBIC JIJIs1 Pa3paObO0TKH HAYYHBIX 0030POB U MTyOJIHUKAITU»

IIK-5 «CrnocobeH wuCIonp30BaTh COBpPEMEHHBbIE WH(GOPMAIMOHHBIE TEXHOJIOTHH,
CTaHJApTHBIC CPEJICTBA aBTOMATH3allMM PACUYETOB U MPOCKTUPOBAHHUS B Pa3pabOTKE MPOCKTOB
ABTOMATHU3aIlMU HAYKOEMKHUX ITPOU3BOICTBY

CopepxaHue NUCUUIUIMHBI OXBAaThIBAET KPYTI BOMPOCOB, CBS3aHHBIX C MPUMEHEHHEM
MaKeTOB AHAJIMTHYECKUX BBIYMCICHUM HA TPUMEPE CHUCTEMbl AHAIUTUYECKUX BBIUYHUCICHUN
Wolfram Mathematica.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AIHUN
yueOHOro Tmpoiliecca: JIeKIUU, MPAKTUYECKUE 3aHATUS M CcaMOCToATelIbHas pabora
00ydJaromerocs.

[IporpaMMo#i IUCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIOUIME BHAbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe IK3aMEHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISET S5 3aueTHBIX enuHul, 180
YacoB.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUIi»



1. TlepedeHb IUIAHUPYEMBIX PE3YIbTATOB OOYUEHHUS 110 TUCIUILIIMHE

1.1. Ilenm mpenomaBaHWs AMCIUIUIMHBI — IOJyYCHHE HABBIKOB pabOTHI C MaKeTaMH
AQHAJMTUYCCKUX BBIYMCICHUN Ha TPUMEPE CHUCTEMbl aHAIMTHYCCKHX BbrumcieHuit Wolfram
Mathematica.

1.2. JlucumniuHa BXOAMT B  COCTaB  4YacTH, (opMUpyeMOH  y4acTHUKAMHU
00pa3oBaTEeNbHBIX OTHOIICHHH, 00pa30BaTENBLHOI MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (Janee —
OIl1 BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus NTUCHMIUIMHBI OOYYarONIUICsA TOJDKEH 00JanaTh CIeIyIONMMU
KOMIIETEHIIMSIMU HJTH UX YacTsAMHU. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMN U HHANKATOPOB X JOCTHXKCHHS

Konu
Kareropus (rpynna) Kon u HauMeHOBaHWE HHAMKATOPA JOCTUKEHUS
HanMEHOBaHHE

KOMIICTCHIIHN KOMIICTCHIIMU
KOMIICTCHII U

I1K-3 Crocoben
MIPOBOJIUTH
SKCIIEPUMEHTHI 110
3aJaHHBIM
METOIUKAM C
00paboTKoi 1
aHAJIN30M UX

[1K-3.3.1 3HaTh METO/IbI INIAHUPOBAHUS
AKCIIEPUMEHTA; METOJIbI cOOpa U 00pabOTKH
JAHHBIX TPU TPOBEICHUH UCCIICIOBAaHUH, B TOM
YHCJIC IPHU aHAJIU3E CUTYAIlUU B PEaIbHBIX
COIMATILHBIX YCIIOBHSX JJIsl BBISIBIICHUS

pe3yJbTaToB, . .
[TpodeccronanbHbIe aKTyalbHOH Mpo0GiieMsl, TpeOyroIel MPOEKTHOTO
COCTaBIIATh
KOMIIETEHIIUU pelieHus
ONMCAHUS
ITIK-3.Y.1 ymeTh NpoBOANUTE DKCIEPUMEHT 11O
BBITIOJTHEHHBIX
. 3aJJaHHBIM METOJIMKAM; UCIIOJIb30BATh
UCCIIEIOBaHUM U
KOMITbIOTEPHBIE METO/IbI 00Pa0OTKU PE3Y/IbTATOB
MIOArOTaBINBATh
SKCIIEPUMEHTA JJI BBIpAOOTKH TMIIOTE3bI
JaHHBIE JJIs
IIPOEKTHOT'O PELIEHUS
pa3paboTku
Hay4YHBIX 0030pOB U
nyOIuKanui
I1K-5.3.1 3HaTh BO3MOXHOCTH IPUMEHEHUS
ITK-5 Criocoben puM
COBPEMEHHBIX METOJOB MPUKJIAJHON MaTEMaTUKH
UCIIOJIb30BATh
1 MTHPOPMATHKHU B PELICHUH 3a/1a4
COBPEMEHHBIE
aBTOMATHU3alMK U ONTUMAJIbHOTO YIIPABICHUS B
nH(pOpMallOHHbIE
HayKOEMKOM IIPOU3BO/ICTBE
TEXHOJIOTHH,
CTAHTAPTHBIC ITIK-5.Y.1 ymeTs aHanm3upoBaTh HOPMATUBHYIO
c eHCTEa JIOKYMEHTAITMIO B IPOo(dhecCHoHaIbHOM 001acTH;
[TpodeccronanbHbIe P NPUMEHSTH COBPEMEHHbIE HH(OPMAIIMOHHbBIE
aBTOMAaTU3AlNH
KOMIETEHIINU ACUCTOB I TEXHOJIOTHH, CTaHAAPTHBIE CPECTBA
P aBTOMAaTHU3allMK Pacu€TOB U POEKTUPOBAHUS B
MIPOEKTUPOBAHMUS B
A3pAGOTKE pa3palboTKe IPOEKTOB JIJIsl MPOU3BOACTBEHHBIX U
ﬁpoF;KTOB COLIMAIIBHBIX NPEANPUATHN, HEKOMMEPYECKUX
OpraHu3anui ©XKJIEHUI COLMANbHOMN cepbl U
aBTOMAaTH3alNH IIE » YAPEAA 1 bep
HayKOEMKHX
YK I1IK-5.B.1 B1ageTs OCHOBHBIMU METOIAMHU
IIPOU3BOJICTB

aHanu3a pyHkumonupoBanust ACYII

2. Mecro nucuuminHsl B cTpykType OI1




JucuumnirHa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
IPY U3YYCHUHU CIICAYIOIIMX JTUCLUILINH:

— «Maremaruka. MaTeMaTUUYECKUM aHAIU3,

— «MaremMaTrka. AHQJIMTHYECKAsi TEOMETPHUS U JIMHEHHas anreopay.

3HaHus, NOJYYEHHbIE IPU M3Y4YEHUU MaTepuaya JaHHOW IUCLMILIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAu€HHE, TaK M MOTYT HCIONB3YIOTCS TPH BBIMOJIHEHUH HAYYHBIX
UCCJICIOBAaHUM U TPH MOATOTOBKE K BBITYCKHOM KBalU(UKAIMOHHON paboTe.

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Jlanaple 00 00meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeie]ICHue 3TOH TPYJAOEMKOCTH 110 CeMeCTpaM) MPeACTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMkocTs 1o

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemKkocmp OUCUUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil n0020moeKu 17 17
AyoumopHhule 3anamus, BCETO 4ac. 34 34
B TOM YHCIIC:

nexuuu (JI), (gac) 17 17

1('IpaK)TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie sanatus  (I13), 17 17

qac

naboparopusie pabotsl (JIP), (dac)

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

HK3aMeH, (Jac) 54 54

Camocmoamenvnan paboma, Bcero (4ac) 92 92

Buo npomesxcymounoit ammecmayuu: 3ader,
OK3. OK3.
mudd. 3ager, sk3amen (3auer, Audd. 3au, Ok3.

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUIUIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEIEHBI B TabIuUIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYT0EMKOCTh

Pasgensl, TEMBI TUCIIUTLINHEI Jexunn | 113 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 7
Pasznen 1. OcHoBbl padotsl B Wolfram Mathematica 10 10 54
Pazzen 2. DnemenTtsl nporpammupoBanus B Wolfram 3 3 18
Language
Paznen 3. Bniyanmauns[ (yHKLIOHANBHBIX 4 4 20
3aBucumMocteii B Wolfram Mathematica
HWroro B cemectpe: 17 17 92
Hroro 17 17 0 0 92




00yJaronuMucs

IIpaxTrueckas

IOoATOTOBKA
OIpPECACIICHHBIX

BBITIOJTHCHUH
Oymymen

3aKJIIOYAeTCsi B HEMOCPEICTBEHHOM
TPYAOBBIX  (YHKUUH,  CBSI3aHHBIX  C

po(heCcCHOHATBHOHN NeATeIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3esioB U TEM JEKIIMOHHOTO UK

Howmep paznena

HaszBanue u conep:xkanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1

1.1 Ocob6ennoctu pabotsr B Wolfram Mathematica. 1.2 Yucia,
MOCTOSIHHBIC U TIepeMeHHbIe. 1.3 BeTpoeHnHbie GhyHKIHH.
dyHk1uu nosib3oBatens. 1.4 Maremarndeckue GyHKuud. 1.5
Cnucku. 1.6 Beipaxenus u ux yactu. 1.7 Yopasisromue
cTpykTyphl. 1.8. 3ananne GyHKIHA ¢ HATO)KCHHBIMH Ha
aprymenTsl ycnoBusmi. 1.9. I[IpeoOpasoBanue Boipaxkernid. 1.10
Pemienue ypaBHEeHHI. MOICTAHOBKHU

2.1 IIpouenypHoe nporpaMMupoBaHue. 2.2 OyHKIHOHAIbHOE
nporpammupoBanue. 2.3 [IporpaMmmupoBaHue ¢ UCIIOJIb30BAHUEM
11a0JI0HOB U MPaBUIT 3aMEHBI

3.1. Busyanu3zanus QyHKIHI OT 0THON IEpEeMEHHOM. 3.2
Busyanu3zanus QyHKIUM OT ABYX nepeMeHHbIx 3.3 I'paduueckue
omuu 3.4 Manipulate u Animate

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 aux No
Ne | Tewmsl npaktuueckux | dopmel npakTuyeckux | TpynoeMKOCTb, |MpaKTUYECKOH |pasiena
/1 3aHATHI 3aHATHI (gac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIMHBI
Cemectp 7
1 | Orpabotka HaBbIKOB | BeimonHenue 3ananuit 1 1 11
paloThI B cpefie Ha NepCOHAILHOM
Wolfram KOMITBIOTEPE
Mathematica
2 | Uzydyenne cioco6oB | BemomHeHue 3a1anuii 1 1 1.3
IPUMEHEHHUS Ha NepCOHATLHOM
byHKIHIT KOMITBIOTEPE
3 | Coucku. ®yHKIUN BrinmonHeHue 3amanuii 2 2 1.5
00pabOTKHU CHHCKOB | Ha MEPCOHAIbLHOM
KOMIIbIOTEpE
4 | BolpaxkeHus u ux Beinmonsenue 3aganuit 1 1 1.6
4acTH Ha MepCOHATILHOM
KOMITBIOTEpE
5 | Yopasinstomiue BrimonHenue 3aganuii 1 1 1.7
CTPYKTYpBI Ha N1ePCOHAILHOM
KOMIIBIOTEpE
6 | [Ipumenenue Brimonxenue 3aganuii 1 1 1.8
byHKIMA K Ha NIEPCOHAILHOM




OTIEIEHBIM YacTsIM KOMITBIOTEPE
BBIPKCHUS
7 | IlpeobpazoBanue BrinonHeHue 3aganuii 1 1 19
BBIpKEHUN Ha TIEPCOHATLHOM
KOMITBIOTEpE
8 | Pemenue ypaBHenuii | BrimonmHenue 3aganuit 2 2 1.10
Y TIOJICTAaHOBKH Ha MePCOHATLHOM
KOMITBIOTEPE
9 | Ilpouenypuoe BrinosHeHue 3amanuii 1 1 2.1
MPOrpaMMHUPOBAHHUE | HA MIEPCOHATHLHOM
KOMITBIOTEpE
10 | ®yHKuHOHAIBHOE Brinonnenue 3aganuit 1 1 2.2
MpPOrpaMMHUPOBAaHUE | HA MEPCOHATLHOM
KOMITBIOTEPE
11 | [IporpammupoBanue | BeimonHeHue 3aganuii 1 1 2.3
C MCIIOJTb30BAaHHEM Ha TICPCOHATTLHOM
11a0JIOHOB U MPABWII | KOMIIBIOTEPE
3aMEHBI
12 | Buzyanuzanus BrinosiHeHME 3a1aHuii 1 1 3.1
GbyHKIUN OT OJTHOM Ha MEPCOHAIILHOM
NepEeMEHHOMN KOMIIbIOTEPE
13 | Buzyanuzanus BrinosiHeHME 3a1aHuii 1 1 3.2
(GyHKINU OT IBYX Ha MEPCOHAIILHOM
MIEPEMEHHBIX KOMIIbIOTEPE
14 | dynkuuu Manipulate | Beimonnenue 3aganuii 2 2 3.4
u Animate Ha MIEPCOHATLHOM
KOMITBIOTEPE
Bceero 17 17
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopaTtopHbix paboT TpynOeMKOCTS, | MPAKTHIECKOH | pasena
/1 (dac) IMOATOTOBKH, | DUCIIHAI
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bceero ]

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOTHEHUE KypPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Bupl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Bunbl caMocToATeIbHON PabOTHI M €€ TPYAOEMKOCTh




. Bcero, | Cemectp 7,
Bun camocTosITenbHO#M paOboThI

Jac Jac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia 28 28

nucuuriHbl (TO)

KypcoBoe npoextupoanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedeparta (P)

[ToaroToBka K TEKyImeMy KOHTPOJIEO 17 17

ycneBaemoctu (TKY)

Jomamnee 3aganue (/13) 17 17

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU

arrectanuu (I1A) 30 30

Bcero: 92 92

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECIeUeHHUs
JUTSL CAMOCTOSITEIBHON Pa0OTHI 00YYarOMIMXCs IO TUCITUTUINHE (MOIYITO)
Y4eOHO-METOIUYEeCKUE MATepPHaIIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUIl NIpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Mme4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

dp/ KomnuaecTBo 9K3eMITIpOB B
URL a P ec bubnuorpadudeckas ccpuiika OubmoTeke
P (KpoMe JIeKTPOHHBIX SK3EMILISIPOB)

Kpucranuuckuit B.P. Ontumusanus B
ObC Jlanb cucreme Mathematica: yueOHoe ObC Jlanb
nocobue 1t By30B / B.P.
Kpucranuuckuii. — Cankr-IletepOypr:
Jlans, 2023. - 76 c.

ObC Jlanp Msrotun A.B. KomnbroTepHbie ObC Jlanp
CHUCTEMBI CUMBOJIbHOM MaTEMaTHKU:

Yuebnoe nocobue / Yuusepcuret ['A.
Cankr-IlerepOypr, 2014. — 68 c.

OBC Jlanp Pomuonosa I'.A. KommnerotepHbie n OBC Jlanp
nH(OPMAaLIMOHHBIE TEXHOJIOTUU B HAyKe
1 TIpou3BOACTBE: yueld. mocodue / Tyna:
M3n-Bo Tynl'Y, 2021. - 159 c.

Onanuxuna O.B. [Ipuknagnsie 3axaun
5 mexanuku B Wolfram Mathematica : 5
yuebHoe nocobue / O. B. Onanuxuna -
Cankr-IlerepOypr : M3a-so 'VAIIL
2021. - 162 c.

7. TlepeueHb 3EKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn « IHTepHeT»




[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX Ui OCBOCHUS HCIHILINHEI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HWH(POPMAIUOHHO-
TEJICKOMMYHUKAIMOHHOU ceTu «HTepHET»

URL anpec HaumenoBanue
https://www.wolfram.com/ Caiit npoaykuuu kommanuu Wolfram
https://www.wolfram.com/language/ Caiit ¢ uadopmanueit o Wolfram Language
https://demonstrations.wolfram.com/ CaiiT ¢ IeMOHCTPAIIMOHHBIMU TIPHUMEPAMH
https://vk.com/wolframmathematica I'pynmia BKoHTakTe 17151 pyCCKOS3BIYHBIX

nons3oBarenet Wolfram Mathematica

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIiecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTro IPOrPaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

1 Wolfram Mathematica

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEeILHOTO MpoIiecca Mo AUCIHUITITHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
tabmure 11.

Tabnuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, pecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHaibHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHOW 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 | KoMmbroTepHBIii Kace lact.15, ayn. 24-12

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CpPEACTBAJIA MPOBEJACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUSI POMEKYTOUHON aTTeCcTalluu

Buza npomMexyTo4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpoCoOB K AK3aMEHY;
TecTsl.




10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHas ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJIHUTEIBHOW JIMTEPATYpPHI,
TECHO IPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKEHUS C MPAKTHYCCKOM
JESITSIILHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JieJiaeT BBIBOABI U 000OIIEHNUS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

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

— JIONyCKaeT HeCYIeCTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«y/IOBJIETBOPUTEITHHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

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

— WCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM PUMEHEHNUHN 3HAHHI;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MOJIOKECHHUS,;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJIICTBOPUTECIILHO
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

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

Ko
No mi/mm [Tepedyens BOompocoB (3a1a4) 1S IK3aMeHa A
WHAWKATOpa

1 Hanummre QyHKIMI0, KOTOpast CO3/1a€T HOBBIN CIHCOK, [IK-3.3.1
100aBIIAA DJIIEMEHT X B KOHEI] cIIKCKa list

2 Hanummre pyHKIMIO, KOTOpas M3MEHSET CIUCOK list, [IK-3.3.1
100aBJIsisl DJIEMEHT X B €ro KOHel|

3 Hanummre QyHKIMIO, KOTOpast CO3/1a€T HOBBIN CIHCOK, [IK-3.3.1
00aBJISIA DJIIEMEHT X B Ha4ajIo crucka list




4 Hammmure GyHkmuio, koTopast ©3MEHsET CIUCOK list, [1K-3.3.1
100aBJIIsisl DJIEMEHT X B €r0 Ha4aJo

5 Hanwmure, ¢pynkumto, koropas oobeaunser crucku listl, [1K-3.3.1
list2

6 Hammmure, GpyHkmio, KoTopas co3/1aeT 0JJHOYPOBHEBBIH I1K-3.3.1
CIHCOK M3 3JIEMEHTOB MHOTOYPOBHEBBIX CITUCKOB

7 Hamumure GyHkmuio, KoTopasi Co3/1aeT CIIUCOK JIJTUHBI N, I1K-3.3.1
100aBJIsis ClIeBa K HICXOTHOMY CHUCKY HYJIH

8 Hamumure GyHkuio, KoTopasi Co3/1aeT CIIUCOK JITUHBI N, I1K-3.3.1
100aBJIsis ClieBa K HCXOTHOMY CIHCKY DJIEMEHT X

9 Hamumure GyHkiuio, KoTopasi Co3/1aeT CIIUCOK JIJTUHBI N, I1K-3.3.1
n00aBIIsis CIpaBa K KCXOJHOMY CHUCKY HYJIH

10 Hanummre ¢yHKImi0, KOTOpas Co3/1aeT CIUMCOK JUIMHBI N, [IK-3.3.1
100aBJiIsis cipaBa K MCXOJJHOMY CIHCKY 3JIEMEHT X

11 Hanummre QyHKIMIO, KOTOpast CO3/1a€T HOBBIN CIHCOK, [IK-3.3.1
100aBJIsisl K MICXOJTHOMY CIIMCKY N HyJIell ceBa U crpaBa

12 Hanummre QyHKIMIO, KOTOpast CO3/1a€T HOBBIN CIHCOK, [IK-3.3.1
100aBIIsis K UCXOHOMY CIIMCKY N 3JIEMEHTOB X CJIeBa U
crpaBa

13 Hanummure ¢ynkuuto, kotopas aaet cnucok list, y kotoporo [IK-3.3.1
yIaJIeHbI IIepBbIe N 37eMeHToB. Eciiu n oTpumarensHo, To
YIQIAIOTCS TOCJIEHHUE N SIIEMEHTOB

14 Hanummre GyHKIMIO, KOTOpast BBIIAST CIUCOK list, y [IK-3.3.1
KOTOPOT'O YAaJIeH JIEMEHT C HOMEPOM N

15 Hanummre GyHKIMIO, KOTOpast BBIIAST CIUCOK list, y [IK-3.3.1
KOTOPOT'O YAaJICHbI 3JIEMEHTHI C HOMEpa m 10 HOMEp N

16 Hanummure ¢ynkiuio, koTopas Bel1aeT cnucok list 0e3 [IK-3.3.1
MIEPBOTO 3JIEMEHTa

17 Hanummre ¢pyHKIMI0, KOTOpas BbIIAET CHUCOK list 6e3 [IK-3.3.1
MOCTIETHETO JIEMEHTA

18 Hanummre GyHKIMIO, KOTOpas JaeT 3JIEMEHT CIHMCKa ¢ [IK-3.3.1
uHAeKcoM n. Ecii n oTpHmaTenbHo, TO OTCYET BEACTCS OT
KOHIIa CIIMCKa

19 Hanummre ¢yHk1uio, KoTopasi BBIJAET YacTh CIIMCKA C [IK-3.3.1
MHJIEKCaMH OT m JI0 N

20 Hanummure ¢ynkiuto, kotopas aaer nepsbiii anemeHT cnucka | [1K-3.3.1

21 Hanummre ¢pyHKIMI0, KOTOpas JaeT MOCIEeTHUMA HJIeMEeHT [IK-3.3.1
CTIHCKA

22 Hanummre GyHKIMIO, KOTOpast BBIIAET CIIUCOK U3 JABYX [IK-3.3.1
CIUCKOB. B mepBom U3 HUX NEpBBIE N AIEMEHTOB crKCKa list,
BO BTOPOM — OCTABILIHECS IIIEMEHTHI

23 [Tpusenute npumep npumenenus Gynknuu ListPlot IK-3.VY.1

24 [TpuenuTe npumep npumeHenus Gpynkuuu ListLinePlot IK-3.VY.1

25 [TpuBenute npumep npumenenus Gpyakuuu ListPlot3D [IK-3.V.1

26 [Tpusenute npumep npumerenus Gpynkuuu ListPointPlot3D IK-3.VY.1

27 [TpuBenute npumep npumenenus Gynkuuu BarChart [1K-3.V.1

28 [Tpusenute npumep npumenenus Gpyukuuu PieChart IK-3.VY.1

29 [TpuBenute npumep npumenenus Gpynkuuu BubbleChart IK-3.¥.1

30 VYKaKuTe KaHOHHYECKYIO 3anuch GyHkuuu f I1K-5.3.1

31 VYikaxure npedUKCHYIO 3auch GyHKIwH f I1K-5.3.1

32 VYkakuTe NoCTPUKCHYIO 3anuch QyHKImu f I1K-5.3.1




33 Ykaxute QyHKINI0, MEHSIONIYIO 3aT0JIOBOK BBIPAKCHHS I1K-5.3.1
34 VYkaxute QyHKIM0, TpuMeHstomyto ¢pynkiuio f k kaxaomy | [1K-5.3.1
9JIEMEHTY IePBOTO YPOBHS BBIpOKEHUS eXPr
35 VYkaxute QyHKIHI0, TpuMeHstomyto ¢pynkiuto f k snementy | [1K-5.3.1
BBIpOKEHUS XPr, HAXOJSAIIEMYCsl B ONTPEICIICHHON TTO3UITUH
36 VYkaxute QyHKIHIO, TpUMeHstomyo ¢pyHkuuio f ko Bcem [IK-5.3.1
JJIEMEHTaM BBIpaKEHUS eXpr
37 Ykaxure GYyHKIUIO BEIYUCICHHUS CyMMBI [1K-5.3.1
38 Ykaxute QyHKIUIO BBIYUCICHUS TPOU3BOHON I1K-5.3.1
39 VYkaxute QyHKIUIO BRIYUCICHUSI HHTETpaja I1K-5.3.1
40 YxkaxkuTte QyHKIHMIO BEIYUCICHUS TIpeiena I1K-5.3.1
41 ITpuBeaure npumep npumeHenus Gpynkuun Plot I1K-5.V.1
42 [TpuBenuTe npumep npumeHenus Gpynkuuu ParametricPlot IIK-5.VY.1
43 Ipusenute npumep npumenenus yukuuu ContourPlot [IK-5.V¥.1
44 [TpuBenuTe npumep npumenenus Gyakuuu DensityPlot IIK-5.VY.1
45 [TpuBenuTe npumep npumerenus Gpyuakuuu Plot3D [IK-5.V.1
46 ITpusenute npumep npumeHenus Gpyukuuu ParametricPlot3D | TIK-5.V.1
47 [IpuBenute npumep penieHus cucteMsl TMHENHbIX ypaBHeHud | [1IK-5.V.1
49 [IpuBeguTe npuMep pelieHus: KBagpaTHOTO YPaBHEHUS IIK-5.V¥.1
50 C nomomsio ¢pyuknuii Wolfram Mathematica mocrpotite IIK-5.B.1
rpadux pynxuun f(X) = x> +3x° —5x+7
51 C nomomsio ¢pyuknuii Wolfram Mathematica mocrpoiite IIK-5.B.1
rpadux pynkmun T (X, y) =sin(X+ y)exp(x—y)
52 C nomouipro Gpyukuuit Wolfram Mathematica naiigure ITK-5.B.1
nepBooOpasHyro PyHKIUN
f (X) = (x +3)sin(2x) exp(—3x)
53 C nomoreto ¢pynkimii Wolfram Mathematica naiigure IK-5.B.1
npoussoanyio Gynkuun T (X) = (X + 3)sin(2x) exp(—3x)
54 C nomorneio ¢pyukimii Wolfram Mathematica maiigure
YaCcTHBIE TIPOU3BOHYIO (YHKIIUU
f (X, y) =sin(x+ y)exp(x—y)
55 C nomorneio ¢pyukimii Wolfram Mathematica seramciute I1IK-5.B.1
lim X° +2x—3
npezen —
o1 X2 +3x -4
56 C nomomsto ¢pynknmii Wolfram Mathematica naiigure cymmy | I1K-5.B.1
= N
paaa Z—n
n=1 2
57 C nomomsto ¢pynknmii Wolfram Mathematica naiigure cymmy | I1K-5.B.1
o] -N
pua D~
o N
58 C nomomsto ¢pynknuii Wolfram Mathematica naiinure oomee | I[TK-5.B.1
peuienue auddepeHnnaIbHOro ypaBHEeHUs y'— —y= X
59 C nomomsto ¢pyuknuii Wolfram Mathematica naiigure oomee | I[TK-5.B.1

pemenue auddepeHInaIbHOTO YPaBHEHHS

y"+2y'—3y = (5x +7)sin(2x)




60 C nomomsio ¢pyukuuii Wolfram Mathematica naiigure ITK-5.B.1
pelIeHUe CUCTEMBI JIMHEWHBIX YPaBHEHUN

6X+2y+2z2=-1,
IX+Yy+27=-3,
4x +5y—-3z=14,

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adyera
Kon
Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera pHMKaTOpA

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM nis KypCOBOTO TMPOEKTUPOBAHUS/BBIIONHEHUS KYpCOBOW pabOThI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOI pabOTHI

Ne i/t

KypcOBOi1 paboThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IUTAHOM HE MMpEaAYCMOTPCHO

Bompocel st mpoBeneHuss TPOMEXKYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
MpeJICTaBICHBI B Ta0nwmie 18.

Tabmuna 18 — [IpumepHBbIii IepeueHb BOITPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIil TepeyeHb BOIIPOCOB ISl TECTOB

Kon
WHIAUKATOPA

1

ITpounTaiite TEeKCT, BEIOEpUTE MPABUIBHBINA OTBET U 3aIUILUTE
apryMeHTbl, 000CHOBBIBAIOIIKE BEIOOpP OTBETA.
Pe3ysnbpraTom BhInoHeHNs: KoMaH1sl Range[3] Oyaer

1. {1,2,3}

2. {3}

3. {111}

4. {3,3,3}

[IK-3.3.1

[IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBAIOLIE BEIOOP OTBETOB.
[TepBorit amement crucka list MoxeT ObITh HaliIEH C TOMOIIBIO KOMaHTbI
1. Part[list,1]
2. list[[1]]
3. list[1]
4. Take[list,1]

[IK-5.3.1

[TpounTaiiTe TEKCT M yCTAaHOBHUTE COOTBETCTBHE. K Ka) 101 MO3UIIHH,
JTaHHOM B JICBOM CTOJIOIE, IIOI0EPUTE COOTBETCTBYIOIIYIO TIO3UIINIO B
IIPaBOM CTOJIOLIE.

1. ®ynkiwms Plot A. CTpouT rucrorpamMmy

2. Odynknus ListPlot b. Ctpourt rpadux ¢pyHkuuy,
3aJJaHHOU aHAJIUTUYECKOH
bopmyroin

3. ®ynknus BarChart B. Ctpout kpyroBymwo auarpammy

4. Oyukius PieChart I'. Crpour rpaduk GyHKIHH,
3aJJaHHOM MOCIIEI0BATEILHOCTHIO
YHCJIOBBIX 3HAYCHUU

IK-3.¥.1




4 [IpounTaiiTe TEKCT M 3aIUIIUTE Pa3BEPHYTHIII 00OCHOBAHHBIN OTBET. IIK-5.V.1
C nomokto koman Wolfram Mathematica nmocrpoiite rpaduk cymmer
MEPBBIX YETBIPEX CIaraeMbIX pa3ioxeHuss pyHKuu Sin(X) B psi
Maknopena

5 [IpounTaiiTe TEKCT U 3aIUIIKUTE Pa3BEPHYTHII 00OCHOBAaHHBIN OTBET. I1K-5.B.1

C nomormsio koman Wolfram Mathematica Beranciute uHTErpa
5

j(xz +3X+ 2)e‘2xdx

1

CUCTEMA OLIEHVMBAHHWS TecToBbIX 3aqaHuil:

1. 3aganne KOMOMHHMPOBAHHOI'O THIAa C BBIOOPOM OJHOIO BEPHOIO OTBETAa U3 YEThIpEX
NPEUIOKEHHBIX U 000CHOBAaHMEM BHIOOpa CUMTAETCSI BEPHBIM, €CIIU MPABMIILHO yKa3zaHa
mudpa OTBETa U INpPHUBEJIEHBbl KOHKPETHbIE apryMEHTbI, HCIOJb3yeMble IpU BBIOOpPE
orBera. llomHOE coBmajseHUE C BEpHBIM OTBETOM OLiEHHMBaeTcs 1 OaioM, HEBEPHBIM
OTBET WU ero oTcyrcTBue — 0 6auioB.

2. 3amanue KOMOWHUPOBAaHHOTO THIA C BHIOOPOM HECKOJBKHX BAPHAHTOB OTBETA W3
IPEUIOKEHHBIX U pa3BEpHYTHIM OOOCHOBAaHHMEM BBIOOPA CUUTAETCS BEPHBIM, €CIIU
NpaBWIBHO YKa3aHbl IM(PPHl OTBETOB M NPUBEACHBI KOHKPETHBIC apryMEHTHI,
ucrosnb3yemble Ipu BblOOpe oTBeTOB. IloiaHOe coBmajeHue ¢ BEpHBIM OTBETOM
orieHuBaercs | Gayuiom, eciy JOMyIIeHbI OIMOKH WM OTBET OTCYTCTBYET — () GaiioB.

3. 3agaHue 3aKpbhITOrO TUIA HA YCTAHOBJIEHHE COOTBETCTBUS CUMTACTCS BEPHBIM, €CIH
YCTAHOBJICHBI BCE COOTBETCTBHSA (IIO3UIIMM M3 OIHOTO CTOJIOIA BEPHO COMOCTABIICHBI C
HO3ULUAMH JIpyroro crosbua). [losHoe coBnajzieHne ¢ BEpHBIM OTBETOM OLleHUBaeTcs |
0aJisI0M, HEBEPHBII OTBET WK ero orcyrcrBre — 0 6asios.

4. 3agaHue 3aKpBITOrO THUIIA HA YCTAaHOBJIEHUE IOCIIEJOBATEIBHOCTU CUMTACTCS BEPHBIM,
€CII TIPaBWIIBHO YKa3aHa BCS TIOCIIEI0BAaTENbHOCTh OyKB. [loHOE coBMaieHre ¢ BEPHBIM
OTBETOM OlleHuBaeTcs | OaysioM, eciau JOMyIIeHbl OIIUOKH WM OTBET OTCYTCTBYeT — O
0asuIoB.

5. 3agaHue OTKPBITOTO THIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIM OTBET
COBITAJAET C ATAJOHHBIM TI0 COACPIKAHUIO M TOJHOTE. [IpaBUIBHBIA OTBET 3a 3aJaHHe
OllcHMBaeTcs B 3 Oauia, ecinM JOMyIIeHa OJHAa OmMOKa \ HETOYHOCTh \ OTBET
NpaBUIbHBIN, HO HE MOJHBIN — | Gami, ecnu gomyiieHo Oosee 1 ommOku \ OTBET
HETpaBIIbHBIN \ 0TBEeT oTcyTcTBYeT — () GayuioB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYdYarolMXCsl 3a09HOH (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OICHUBAHHS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJbHBIX HOpPMaTUBHBIX akTax [YAIIL, perimaMeHTHpyrOIIMX NOPSAOK MW MPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalMi 00yJaroImuXcs
I'VAIL

11. Meroauyeckue yKazaHus Uit 00YJIarOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI
(Huoice npusoosmces pekomenoayuu no cCOCMasieHuro 0aHHo2o pazoena)




11.1. Meroauueckue ykazaHus i1 OOy4aroIMXCs 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOKEeHHMe yueOHoro marepuana. Ha3HaueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJIYYUTHh BCIO MHPOPMALHIO TO TEME, a B OCBOCHHUH
(GyHAaMEHTaIbHBIX NpOOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO I103HaHMs, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
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 00yYalOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3AHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEAEIISIETCS LIEJIEBOW YCTAHOBKOM K Ka)KJI0M KOHKPETHOM TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHE HOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsIBJIIEHUE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOrO Ul CAMOCTOSTEIbHOU 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 KOHKDETHBIM BBIBOJAM, IOBTOPATh HX B  Pa3iIM4HBIX
(bopMynupoBKax);

— IOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIATbCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM DA3/laTOYHOI0 MaTepuajla IpU MPOBEIEHUH KOPOTKMX JUCKycCcHUHl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

11.2. Meroauueckre yKasaHds Ui OOy4YarONMXCS IO y4YacTHIO B ceMHHapax (e
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHHs sl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN

[IpakTueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4ueOHOro
npoliecca, 3aKIroyvaroniascs B BBIIOJTHEHUH 00YyJaloLUIMMHUCS 10JI pYKOBOJICTBOM ITpeToiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHUs] YMEHUN 1 HaBBIKOB, OIbITA TBOPUECKON AEATEIbHOCTH.

[enbro npakTUYECKOTo 3aHATHS ISl 00y4aroIIerocs SBISETCS] MPUBUTHE 00YYarOIIMMCS
YMEHMM U HaBBIKOB MPAKTUYECKOM IEATENBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YUYaIOUIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIupeHHe M JeTalu3alus 3HAaHUH I[pH pelIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAMKaMU H3YYeHHS KOHKPETHOM ydeOHOM
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHUM;

— ofecrieueHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIYabHON (popm
00yJeHusI.

TpeOoBaHWs K IPOBENECHUIO IPAKTHUECKUX 3aHATHHA




Ipakmuueckue 3aHAMUL NPOBOOAMCA 6 KOMRLIOMEPHOM KIACCe C YCMAHOGNCHHbIM
mamemamuyeckum naxemom Wolfram Mathematica.

11.4. Metoauyeckue ykazaHUs MJisi OOYYaIOIIMXCS I10 BBIMOJTHEHHUIO JIA0OPATOPHBIX
pabort (ne npedycmompeno yueonviM nIAHOM NO OAHHOU OUCYUNTUHE)

11.5. Meroauyeckue yka3zaHus Uil OOYYarOUIUMXCS IO MPOXOXKICHUIO KYpCOBOIO
POCKTUPOBAHUS/BBINIOJHEHHS KYPCOBO#M paboThl (He npedycmompeno yueOviM NAAHOM NO
O0anHOU Oucyuniune)

11.6. Mertoauueckue yKazaHus JUIsi 0OYyYaIOMIMXCS MO MPOXOXKICHHIO CAMOCTOSITEIHHON
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSAET PaboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IperojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
yuactus. l[IpakTuueckue 3amaHusi Ui CaMOCTOSITEIBHOH pabOTHI pa3MelaroTcs B CUCTEME
mucTaniuonHoro ooyuenus ['Y AL

B mporiecce BBITTOJIHEHHUS CaMOCTOSITENBHOM pabOThI, Yy 00ydaromerocss (popMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHWH W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKUM
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOY4YEeHHs, MOMOTaeT IOJYyYUTh HABBIKA IOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMNpaBSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

11.7. MeTtoauueckue yKazaHus JUIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUINHBI.

Texymuil KOHTPOJIb OCYILECTBIAETCS TOCPEICTBOM ITPOBEPKH BBIMIOJIHEHMSI CTYIEHTaMHU
JOMAIllHUX 3aJaHui, pa3MellaeMblX B HX JMYHBIX KaOWHETaX B aBTOMAaTU3MPOBAaHHOMU
uHpopmannonHoi cucteme I'YAIL

11.8. Metoauueckue yka3zaHus Al O0y4arolIMXcs MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTeCTallnun.

[IpomexyTouHas  arTectanus  OOydYalOmIMXCS — MpeAycMaTpUBaeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4JalomMUMCS B TIPOIECCEe
W3Yy4EeHUs BCEH MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pElIeHUs MPAKTHUUECKUX 3a7ad. JK3aMEH, Kak IpPaBWJIO, MPOBOAMUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHM M 3aBEPIIACTCA aTTECTAIMOHHOW OIEHKON «OTIUYHOR,
«XOPOLIOY, KYJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

JK3aMeH caercd 1o omieram.
B Gunere Tpu Bompoca.
Bompoc 1 —unaukaropst 11K3.3.1, ITKS.3.1
Bompoc 2 — unaukaropst 11K3.V.1, [IK5.V.1
Bompoc 3 — unnukarop I1K5.B.1



Jlomyck K 3K3aMeHY OCYIIECTBIISIETCS 10 OasuiaM, HAOpaHHBIM 32 ayTUTOPHYIO H
CaMOCTOSITENIbHYIO paboTy B TeueHue cemectpa. OT KoJm4ecTBa HAOpaHHBIX B TEUEHUE ceMecTpa
0aJuIOB 3aBUCHT KOJIMYECTBO BOIPOCOB, HA KOTOPbIE TPEOYeTCs] BEpHO OTBETHUTD.

Ecnu 3a cemecTp HabpaHo 0asuioB:

85-100% — oTBeT Ha Ouset He TpedyeTcs

70-84% — onuH Borpoc U3 OMIeTa Ha BHIOOP

50-69% — nBa Bompoca u3 OuseTa Ha BHIOOD

35-49% — oTBeT 1O OUIIETY HA BCE BOMPOCHI

meHee 35% 0ajtoB — OTBET 1O OWJIETY Ha BCE BOIIPOCHI U PEIICHUE JTOTIOJIHUTEILHON 3a/1a49K



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




