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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

[{enpro OCBOEHUS TUCIUTLINHBI SBISETCS (OPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

OIIK-2 CrniocobeH CTpOUTh M aHAJIM3UPOBATh MAaTEMATHYECKUE MOJICIIA B COBPEMEHHOM
€CTECTBO3HAHUM, TEXHUKE, SKOHOMUKE U YIIPABJICHUHU.

Pesynbraramu 0CBOEHUS NUCHUILUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

HOIIK 2.1 Ananu3upyer, BbIOMpaeT U OOOCHOBBIBACT MAaTEMAaTHYECKUE MOJEIU IS
penieHus 3aja4 B 00JaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, TEXHUKU, SKOHOMUKH U YIIPABJICHHUS.

HOIIK 2.2 Pa3pabaTsiBaeT HOBBIC W/WJIM aAaNTHPYET/COBEPIICHCTBYET MaTEeMAaTHUYECKUE
MOJICNIA ISl 3a/1ad COBPEMEHHOT'O €CTECTBO3HAHUS, TEXHUKHU, SKOHOMUKH U YMIPABICHUS O]
PYKOBOJICTBOM 0oJiee KBaTHU(PHUIIMPOBAHHOTO PAaOOTHHKA.

2. 33}13‘[“ OCBOCHHUA TUCHHUIIIMHDBI

3amaun  GOPMYIHMPYIOTCS WCXOIs W3 IIeJIeM MaHHOW JUCHMIUIMHBL: OOyYHTh CTYJCHTa
0a30BBIM HaBbIKaM padoThl ¢ MaTemaTuueckumu nmakeramu MAPLE, MATHEMATICA, u si3p1ka
Python koTopsix OyaeT JOCTATOYHO JUIs CAMOCTOSATEIBLHOTO aHaIM3a CHMBOJIBHONW MH(BOPMAIHH
Y MIPOTPaMMHON pealiu3alliy aJrOPUTMOB MIPH PEIICHUH MPOoOsIeM, BOZHUKAIONIUX MpH Oyayien
po¢)eCCHOHAIBHON JEATEIHPHOCTH CIICIIHAIIMCTOB.

3. MecTo AMCUHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JucuuruinHa oTHOcHTCA K bioky 1 «/lucuunnuna (Moxyin)».
JlMcuuIuimHa OTHOCHTCS K 0053aTENIbHON 9acTH 00pa30BaTeIbHOM MPOrPaMMBbI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTAIMH MO JUCHHUILINHE

IIepBeb1it cemecTp, 3a4eT

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS M CUHMIIMHBI

Jljis ycTienHoro OCBOCHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMH, c(hOpMHUpPOBaHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTeIbHBIX MIPOrpaMM IPEAIIECTBYIOLIETO YPOBHS 00pa30BaHusl.

6. SI3bIK peaau3anun

Pycckuii

7. O0beM TNCUMILIHHBI

OO61as TpyA0eMKOCTh IUCHUIUIHHBI cocTaBsieT 3 3.e., 108 yacoB, U3 KOTOPBIX:
-nekuuu: 16 4.
-IpaKTUYeCKue 3aHATus: 32 4.
B TOM YHCJIe IPAKTUYECKast MOJArOTOBKA: 32 .
O0beM caMOCTOSATENLHON padOThI CTYICHTA ONpeAeNieH Y4eOHBIM IIIaHOM.

8. Conep:xkaHue IMCHUILIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. Benenue

1.1 Bo3moxnocTu s3b1ka Python. 3arpyska u ycranoBka Python, Anaconda.

1.2 3nakomcTBO co cpenoil pazpabotku Spyder. PaGoTsl n3 KOMaHIHON CTPOKH.
Crpyxkrypa nporpaMmsl. IIpumepbl IpOCTHIX MPOrpaMM.

Tema 2. DnemenTsl porpamMMmupoBanus B Python.

2.1 Iepemennsie. OnepaTopsl. YcnoBHeI onepatop if. @ynkuuu rangeO u enumerate().
ukner For u While. Betpoennbie GyHKIMH W METOIBI Ui PabOTHI C YHCIAMH.
Monayabs math. Moayns random.



2.2 Peanuzanus BeTBAmuxcs anroputMoB B Python. CocTtaBieHue nmporpamm.
[uknuyeckue anropuTMBbl.

2.3 Ctpoxu. Crimicku (MaccuBbl). MHnekcsl u cpesbl. Koprexu. [Tonp3oBarenbckue
¢ynkuuu. I'paduxka.

2.4 Onucanus Gynkiuid. I'paduueckue maketsl. ['eHEprpOBaHKE IICEBAOCTYyYaHBIX
YHCEeIL.

2.5 bubmuotexka Pillow. udposoe nzodpakenwne. [lonukcenpHas o6padoTka mudppoBoro
M300paKeHUS

Tema 3. [Taker MAPLE.

3.1 NnTepaktuBHas cpena nakera MAPLE.

3.2 3HaKOMCTBO C MHTEPAaKTUBHOM cpenoi makera MAPLE.

3.3 OCHOBHBIE KOMaH /bl AHATUTUYECKUX [TPE0Opa30BaHUI U BEIUMCIICHUH, UCIIOIb3yEeMbIe
B nakere MAPLE, s peuienus 3a1a4d U3 pa3iandHbIX pa3AeiioB MATEMAaTUKH.

3.4 OcHOBHBIE KOMaH /bl AHATUTUYECKUX [TPE0Opa30BaHUI U BEIUMCIICHUH, UCIIOIb3yEMbIe
B nakete MAPLE, nis pemenns 3a1a4 U3 pasiau4HbIX pa3/iesioB MaTEMaTUKU

3.5 OCcHOBHBIE KOMaH/Ibl AHATUTUYECKUX [IPEOOPa30BaHUI U BBIUMCIICHUH, UCIIOIb3yEeMble
B makete MAPLE, nns pemeHus 3agad M3 pPasIMUHBIX pa3JesioB MaTEMaTHKU.
Beinonnenne nHAMBUYaNbHbIX 3aaHui 1-4.

Tema 4. ITaker MATHEMATICA.

4.1 NnrepaktuBHas cpena makera MATHEMATICA.

4.2 3HaKOMCTBO C UHTepakTUBHOM cpenoit maketa MATHEMATICA.

4.3 OCHOBHBIC KOMaH Il aHATUTUICCKUX TIPE0Opa30BaHUH U BBIYHMCIICHUH, UCTIOIb3yEMbIC
B makere MATHEMATICA, nns permenus 3a7a4 U3 pa3IMYHbIX Pa3eioB MAaTEMaTHKH.

4.4 OcHOBHBIE KOMaH/1bl aHAIUTUYECKUX IIPE0Opa30BaHUI U BHIYMCIECHUH, UCTIOIb3yEMbIE
B nakete MATHEMATICA, nns pemenus 3a1a4d U3 pa3IMvHbIX pa3/ieIOB MAaTEMaTHKH

4.5 OcHOBHBIE KOMaH/1bl aHAIUTUYECKUX IPE0OPa30BaHUM U BBIYMCIEHUH, UCIIOJIb3YEMbIE
B makere MATHEMATICA, s periennst 3a1a4 3 pa3inuHbIX pa3eioB MATEMaTHKU.
Brimonnenne nHAMBUYyNIbHBIX 3a0aHui 1-4.

9. Tekyuiuii KOHTPOJIb MO AUCHUILINHE

Texymuii KOHTPOJb MO AWCIUIUIMHE MPOBOIUTCS IyTEM KOHTPOJIS IOCEHIAEMOCTH,
MIPOBEPKH BBIMOTHEHUSI UHIUBUIYaIbHBIX 33/IaHUN U OLIEHUBAHUS OTYETOB IO MHIANBUIYaTHHBIM
3agausaM( cM. Tabi. 2), u puxkcupyercs B GopMe KOHTPOJIBHONW TOUYKH HE MEHEEe OJTHOTO pasa B
ceMecTp. Bo BpeMss KOHTpPOJIBHOW TOYKHM CTYJEHT aBTOMATHYECKH IIOJIY4YaeT OLEHKY
«aTTeCTOBaH», €CJIM Ha MOMEHT OOBSBIICHHMS JEKaHATOM KOHTPOJIBHOM TOYKM 1 3amaHus
3aKOHUYEHHBIE 10 KOHTPOJIHHOM TOYKH BBIMIOJIHEHBI Oosee ueM Ha 60% u nocemeHo He menee 60%
JICKIMOHHBIX M TpakTHYeckuX 3ausatuii. OOpa3oBaTeNbHbIE TEXHOJIOTUHU U COJEpIKAHUE
JTUIaKTUYECKOr0 MaTepHala noJoOpaHbl Tak YToOb! chopMupoBaTh KoMieTeHuo OITK-
2.

JlekmoHHBIA MaTepuai, CoAepKaHWe MPAKTUYECKUX 3aHATUWA M WHIAWBUIYATIbHBIX 3aJaHUN
mog00paHo Tak, YTOOBI MAaKCUMAIBLHO CTUMYJIMPOBATH MCUXOJIOTHYECKYIO YCTAHOBKY CTY/IEHTOB
Ha (popMHpOBaHUE CBS3M MEXKAY MaTeMaTHYeCKOW TeOopHel, 3HAHUSMHU MO KOMIBIOTEPHBIMU
HayKaMH. U €€ IPaKTUUYECKUM MPUMECHEHHUEM.

[TockonbKy yueHune, Kak MBICIIMTENIbHBIN MPOLEeCcC, OPUEHTUPOBAHO HA MO3HAHUE, HA U3YUYEHHUE

HOBBIX CIIOCOOOB, TIPABWJI W TPHUHIIMIIOB NIEATEILHOCTH, TO KaXKaas JlabopaTopHas pabota

COIPOBOXKAAETCS TOAPOOHBIM M3JIOKEHHEM TeopeTudeckoil yactu. Korma matemaruueckuid

anmapaT HeoOXOomMMBIA Ui (opMaNM3aliy  TpeAJiaraeMoil  MOJENW W3BECTEH, OH

WCIOJNIb3YETCS B MOJHOW Mepe MpH MOCTAaHOBKE 3a/1ayu. B Tom ciydae, ecnu HeoOxomumast



MareMaThuyecKas TeOpHsl U3y4aeTcs 1Mo yIYeOHOMY IUIaHy TMO3/IHEe, TO W3JIOKEHUE BEACTCS Ha
YPOBHE MOHSATUH U 37JpaBOT0 CMBICIIA, CYOPMUPOBAHHBIX 10 MOMEHTA U3YUCHHUS TUCITUTUINHBL.
B xaxmoil mpakTuyeckoi paboTe W MHAMBUAYAIHLHOM 33JIaHMHM TIPUBOJUTCS JOCTATOYHO
00JBIION 00BEM OIpENeNCHUN U TOHSATUH, CBSA3aHHBIX C 00JACThIO 3HAHUS, IJII KOTOPOM
OCYILIECTBJISICTCS. MOJICIMPOBAHUE, TAIOTCA CCHUIKA Ha UCTOYHUKHU. DTO PaCUIUPAET HAyUYHBIN
Kpyro3op CTYACHTOB U JEMOHCTPUPYET MPHUMEPHI UCIOJIb30BAHUS 3HAHUMU, MOITYYEHHBIX B
pPa3IMYHBIX MaTEMaTHYECKUX Kypcax, JUIsl ONMUCaHUs TpoOJIeMHOM 00JacTH, a Takke IMpHu
pelIeHur  MpaKkTUYeCKUX  3a/ady, IMO3BOJssA  OLEHUTh  3HAYEHHS  MHAUKATOPOB
chopmupoBanroctu komrerennuii MOIIK 2.1, MOIIK 2.2.

Takoe mnocTpoeHue IUIAKTUYECKOrO0 MaTepuana oOecrnedyrBaeT OCHOBHBIE (HaKTOPbI
NpHUOMKEHUST YCIIOBUHM JIEATEIHHOCTH CTYJIEHTa K TBOPYECKOMY TPOIIECCY, TO3BOISAS B PsC
CIIy4aeB BKJIIOUHUTH PE3EPBHBIC CTUMYJIbI TO3HAHMSL.

Tabauya 1. Beca

Ne Bun Onenka Bec
1 Iocemenue u padora Ha M 5
JIEeKIUH
2 HNuauBuayaasHoe 3aganue 1 Mo 5
3 HNuauBuayaasHoe 3aganue 2 Ms 7.5
4 HNuauBuayaasHoe 3aganue 3 Ma 7.5
5 NuauBuayanabHoe 3aganue 4 Ms 5
6 NuauBuayaibHoe 3aj1anue 5 Ms 5
7 HUuauBuayajibHoe 3a1aHue 6 Ms 7.5
NupuBuayaasHoe 3apanue 7 My 7.5
HWuanBuayaasHoe 3aganue 8 Ms 5
6 3auer My 25

Tabnuya 2. Cucmema Kpumepues npu OYeHUBAHUU UHOUBUOYATLHO20 3A0AHUS

ConepxaHue OT4€Ta M OTBET IO J1abOpaTOpHOH paboTe(MHANBUAYATHHOMY
3a[JaHHI0) SIBIAETCS COACP)KATENBHBIM, YETKO, SICHO, KPaTKO M3JI0XEHHBIM. CTyAeHT
MIPAaBUIIBHO MMOHUMAET W MCIIONB3YeT TEPMUHOJIOTHIO. 3HACT U yMeeT (hopMyTupoBaTh
aKTyaJbHbIE M MPAaKTUYECKH BaKHBIC 3a]a4d, 3HA€T OCHOBHBIC MOJEIH M METOJBI,
HCTIONB3YyeMBbIe TIPH PEIICHUH 3a7ad, YBEPEHHO BiaJeeT MaTeMaTHYECKIM aIlapaToM.
JleMoHCTpHUpYeT yMEHHE IMOHUMATh, T0Ka3aTeIbHO M JOTWYECKH CBA3HO OTBEYATh HA
BOTIPOCHI.

90-100
0asioB

CopmepxaHue OT4eTa W OTBET IO J1a0OPaTOpHOW paboTe(MHIWBHIYaTHHOMY
3aJ[aHUIO) SIBISIETCS COAEPIKATEILHBIM, OJHAKO M3JI0)KEH HEJIOCTATOYHO YETKO, SICHO U
Kkpatko. CTyZeHT NpaBHIbHO MMOHUMAET, HO HEYBEPEHHO HCIIOJIb3YET TEPMHUHOJIOTHIO.
3HaeT u ymeeT (hOPMYJIMPOBATH aKTyaJbHbIE M NPAKTHYECKH BAKHBIC 3a1a4M, 3HAET
OCHOBHBIE MOJICJIM M METOJBI, UCIIOJb3YyeMbIe IPU pEIICHUH 3a]ady, HE JO0CTaTOYHO
YBEPEHHO BIIaJIe€T MaTeMaTHUECKUM armaparoM. JleMOHCTpUpYeT yMeHHe IIOHUMATh,
JIOKa3aTeNbHO M JJOTHYECKH CBSI3HO OTBEYATh HA BOIPOCHI.

70-89
0asioB




CogepxaHue oOT4yeTa W OTBET HHIAUBUAYAJIbHOMY 3aaHUIO  SIBJISIETCA
cojiepKaTeIbHbIM, OJHAKO M3JI0KEH HEIOCTAaTOYHO YETKO, SICHO U KpaTko. CTyIeHT
NPaBWJIBHO TIOHMMAaeT, HO HEYBEPEHHO HCIOJB3YeT TEPMUHOJOTUIO. YMeeT
(hOopMYIHPOBATh AKTyalbHBIC M TPAKTHUCCKH BAXHBIC 33J]a4d TOJBKO C TIOMOIIBIO 45-69
HABOJIAIIMX BOMPOCOB, 3HACT HEKOTOPHIC MOJCTH U METOIBI, UCIOJIE3yeMbIe TpU | OayioB
pelleHnn 3a/1a4, He JOCTAaTOYHO YBEPEHHO BIIAZCET MATEMAaTHUYECKHAM AamllapaToM.
JleMoHCTpHpYET OrpaHHYCHHBIC YMEHUSI MTOHUMATh CYyTh BOIIPOCOB, OJTHAKO MOJB3YACh
HaBOsIIEH HHPOpMAITMEH JaCTHYHO OTBEYATh HA BOTPOCHL.

ConeprkaHue OTIETa ¥ OTBET 10 HHINBHIYILHOMY 3aaHUIO SBISIETCS] HEIIOTHBIM,
M3JI0’KEH HEJOCTATOYHO YETKO U SICHO. CTyIeHT OrpaHNYEHHO MOHIMAET 1 HEYBEPEHHO
UCTIONB3YyeT TepMuHosoruio. He ymeer (opMynupoBarh akTyaldbHbIE W NPAaKTHYECKA
Ba)KHBIE 33/1a4Hl JIaKe C MOMOIIBI0 HABOAAMIMX BONPOCOB. He WeTko 3HaeT mMonenu u
METOJbl, HUCIOJNIb3yeMble IIpH peleHnd 3aaad. Ciaabo BiajgeeT MaTreMaTHYeCKHM
ammapartoM. JleMOHCTpHpYeT HecloCOOHOCTh  HOHMMAaTh CyTh BOIIPOCOB, JaxKe
I0JIB3YSICh HaBO el HHpOpManned. YaCTHYHO OTBEYATh Ha BOIIPOCHI.

25-44
0aoB

Henonnoe norudyecku NpPOTUBOPEYMBOE U3JOXKEHHE OTU4eTa U OTBET
UHAMBUIYyaNbHOMY 3afaHuio. CTyJeHT IJI0XO0 MOHUMAeT U HENPABMJIBHO HCIOJb3YET
TepMuHONOTHI0. He Moxer cdopmyiuMpoBaTh 3aJaud M [PUBECTH IMPUMEPHI
MIPAKTUYECKOTO UCIOIH30BAHUS

1-24 6amios

CTyZ[eHT OTKasaJiICd OT BBINNOJHCHUA HWHAWBHUAYAJIbHOTO 3aJaHWd W HallMCaHUA
OTYCTA.

0 6amtoB

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHN OLICHUBAHUSA l'[pOMe)KyTO'lHOﬁ aTreCTallumn

3aueT B MepBOM CeMecTpe MPOBOAUTCS B MUCbMEHHOM popme o ounetam. buner cocrout u3
1-ro Bompoca u 3amaun. Cuctema OICHMBAHUS OTBETAa HA TEOPETUYECKHE BOIPOCH! JaHA B
tabmuie 3. B tabnuiie 4 nmpuBeeHa cucTeMa OICHUBAHUS PEIICHUS 3a1a4H.

CymmapHnast onerka M Beraucisiercst o popmyne M = Y, W;M;, snece W; — Bec oneHok M1 —
Mo. Bec 3amaercss B 3aBHCHMOCTH OT BKJI3Ja COOTBETCTBYIOLIETO BHJAa KOHTPOJS B
dbopmupoBanue komrereHuid. Eciiu M menee

Ecnmu cymmaphas onenka MeHee 65%, TO MUTOTOBast OI[CHKA «HE3a4TEHO», €CIIH CyMMapHast
OLIeHKa He MeHee 65%, TO OLleHKa «3aYTEHOM.

[IponomxurensHOCTb 3aueTa 1,5 yaca.

[IpuMepHBIi IepeyeHb TEOPETUYECKUX BOIIPOCOB
Crpykrypa nporpammbl. KoMmeHTapuu.

BriBoa pe3ynbTaToB paboThl IporpaMMbl. BBoa maHHBIX
YTunnTa pip: yCTaHOBKa JOMOJIHUTEIBHBIX OMOIHNOTEK
HmeHoBaHMEe IEpeMEHHBIX

Turme! JaHHBIX.

[IpucBanBaHue 3HAYCHUS [IEPEMEHHBIM

[IpoBepka Tuma JaHHBIX

[Ipeo6pazoBaHue TUTIOB JaHHBIX.

Y nanexHue nepeMeHHOI

0. MaremaTH4ecKue onepaTopsl

11. JIBoudHbIE OmEPaTOPHI

12. Omnepatopsl 115t pabOThI ¢ NOCIIENO0BATEILHOCTAMH

13. Omnepatopsl npuCBanBaHUs

14. TlpuopuTeT BBHIOJIHEHUS OIIEPATOPOB

15. Omepatopbl cpaBHEHUS

16. OmepaTop BeTBICHUS

17. Huxknfor

18. dDynxkuunu rangeO u enumerateQ

19. Iluka while.

20. Omeparop continue’, mepexo] Ha CACTYIONLYI0 UTCPAIHIO UK/
21. Omeparop break: npepriBanue nnkia

22. BcrpoeHHbIe GYHKIMU M METOJIBI JUISE PAOOTHI C YHCIaMHU
23. Moayns math. Marematnueckue GyHKIHH

24. Monyns random. ['eHepauust ciy4aidHbIX YUce

25. Co3nmaHue CTPOKH.

26. CrnenmanbHbE CHUMBOJIBI

Hoeo~NookkwdpE



27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

63.

64.
65.
66.
67.

Omnepaiyu HaJ CTPOKaMH

dopmarupoBaHue CTpOK

Mertoz formatQ

OyHKIMY 1 METOABI 1J1s1 paboTHI CO CTPOKAMHU

V3meHeHMe peructpa CHMBOJIOB

OyHKInH 11 pabOThI C CHMBOJIAMH

ITouck u 3amMeHa B CTpoKe

IIpoBepka THIA CONEPKUMOTO CTPOKH

Brrunciienue BelpaXXeHUH, 3aJaHHBIX B BUJIE CTPOK

Perynsapusie BoipaskeHns. CHHTAKCHC PETyIIPHBIX BBIPAKCHUH

[ownck mepBoro coBnageHus ¢ madI0HOM

[Nouck Becex coBnajeHuii ¢ mabIoHOM

3aMeHa B CTpOKe

Co3naHue crnucka

Omnepaiyy HaJl CHUCKaMH

MHOTOMEpHBIE CITUCKA

[epebop 3:1eMEHTOB crinCKa

I'eHepaTops! CIUCKOB M BBIPAXECHUS-TEHEPATOPHI

Oyuxuuu mapO, zip0,filter() u reduceQ

Jlo6aBieHne 1 yjaneHne JIEMEHTOB CITUCKa

[ownck snemMeHTa B CIMCKE U MOJyYECHHE CBEICHUI O 3HAUCHHSAX, BXOIAIINX B CIIMCOK
[lepeBopaunBaHue U NepeMEIINBaHNE CITHCKA

BrI100p 371eMEHTOB CiTy4aiiHbIM 00pa3oM

CopTHpoBKa CIIcKa

3anosHeHHE CIUCKA YUCIaMU

[TpeoOpa3oBaHue CITUCKA B CTPOKY

Koprexu

MHokecTBa

Jlnamna3oHbl

OnpenerneHre GyHKIUH U €€ BHI30B

Pacnonoxenune onpeneneHuid GyHKIAN

Pexypcus. Berancinenne gaxkropuana

I'mo6anbHBIE U JIOKATBHBIE TIEPEMEHHBIC

BrnoxxeHHble QyHKIHH.

AnHOTanmu GyHKIHAN

[Ipenna3sHaueHne, 0COOCHHOCTH M OCHOBHBIE BO3MOkHOCTH maketoB MAPLE u MATHEMATICA mo
CPaBHEHHUIO C JIPyTUMH MaTeMaTHYECKUMH MAKETaMH.

Komannsl, npumensiemble B nakerax MAPLE 1 MATHEMATICA, nnst npeoOpa3oBaHus aHATUTHYECKUX
BBIPAKEHUI.

Brluncnenue npon3BoaHbIX ¥ HHTErpajioB B nakerax MAPLE u MATHEMATICA
Oneparuu ¢ mosmaomamu MAPLE u MATHEMATICA.

Pewenue ypaBHenuii B nakerax MAPLE 1 MATHEMATICA.

Pemenne 0OBIKHOBEHHBIX MU(depeHInanbHEIX ypapHeHuit B maketax MAPLE u MATHEMATICA.
[octpoenne rpadukoB u co3ganue annMmanmid B makerax MAPLE u MATHEMATICA

[Tpumeps! 3a1au:

3AJIAYA 1. CocraButh nporpammsl Ha Python.

[lo 3amanHBIM  KOX(pQHUIMEHTAM W TPaBbIM  YacTSIM  YPaBHEHUH  CHUCTEMBI
a;x+by=c

BBIUUCIIACT €€ PCIICHHUEC B MNPCAINOJIOXKCHUU, YTO ONPEACIUTCIIb
arx+byy=c,

CHUCTCMBbI OTJIMYCH OT HYJIA.

3AJIAYA 2: CocraButh nporpammsl Ha Python.

Brruncaser JJIMHY OKPY’KHOCTHU U IJIOIIaZlb KpyTa, BHUCAHHBIX B TPECYT'OJIBHUK, CTOPOHBI

KOTOPOTO 3a/IaHBHI. ..
3A1AYA 3: CpencrBamu nakera MATHEMATICA HaiiTu perieHre 0ObIKHOBEHHBIX
T epeHIaIbHbIX YPaBHEHHH:

1. TlonyuuTs aHanmuTHYecKoe pemieHue 3aaauu Komm ams ogHoro muddepeHnuaabHoro
ypaBHEHUSI; IOCTPOUTH IPaUK PELICHHUSL.



2. TlomyuuTs uncieHHoe pemenue 3aaauu Ko 1ist cuctemsl 1ByX auddepeHnmnaibHbIX

YPaBHEHUIT; TOCTPOUTH I'PaUKH PEIICHHUH.

Ta@zuua 3. Cucmema Kpumepuee npu oyeHusanuu omeenios Ha 60npocsvl 3adema

HN3JI0KCHHOC YCTKO M SICHO.

45-50
[TosHBIH, IOTHYECKH 00OCHOBAHHBIN OTBET, M3J0KEHHbBIN KPATKO M SICHO | OAJIJIOB
40-44
[TonHslif OTBET, HO UMEIOTCS HEKPUTUYHBIE JIOTUUECKHE HECOOTBETCTBHUS, | GamoB
pu 3ToM (GopMa M3JI0KEHHUS IOCTATOYHO SICHAS M TIOHSTHASL.
OtBer He sBisiercss moaHbIM(mpumepHo 50%- 60%), HO u3noxeHHas | 20-39
YaCTh JIOTMYCCKU HE MPOTHBOPEYMBA M U3JI0KEHA SICHO M MIOHSITHO. 0aIoB
OtBer sBisgercss HenoiaHeM (mpumepHo 30%- 40%), wuznoxeHue 10-19
JIOTHYECKHU IIPOTHBOPEYHBO, HO IIOHSTHO. Gauios
HenosHplil TIOTHYECKH MPOTUBOPEUMBBIA HEIOKA3aTEIbHBIA OTBET. 1-9 Gamos
OTBeT OTCYTCTBYET, 0 CYTH. 0 Gauios
Tabauya 4. Cucmema Kpumepues npu OYeHUSAHUU peuleHust 3a0a4u Ha 3a4eme
OO0OCHOBaHHOE JI0KAa3aTeIbHOE pPEIICHUE C MPABUIBHBIM OTBETOM
P P > | 45-50 Gamnos

O0ocHOBaHHOE J0Ka3aTCjibHOC PCHICHUC, HO HMCIOTCA HCKPUTHUYHBLIC

(hopMa U3I0KEHUS TOCTATOYHO SICHAS M MIOHSTHASI.

JIOTUYECKHE HECOOTBETCTBHS TM00 BEIUHCIUTEIbHEIE OIJ_II/I6KI/I, IIpu 5TOM 30-44 Ganno

Pemenne He siBnsieTcst JOKa3aTeNbHBIM JIMOO JOIYIIEHBI HEKPUTUYHBIC
norudeckue HecoorBeTcTBUsI(puMepHO 50%- 60%), HO H3JI0KEHHas
YacTh PEIICHUS JIOTMYECKH HE MPOTHBOPEYMBA U H3JIOKEHA SICHO U
ITIOHSITHO.

25-29 GaytoB

YacCTb U3JIOKCHA JIOTHYCCKH NPOTUBOPCUNBO, HO IOHATHO.

Pemenne spnsercs He moaHbM (mpuMepHO 30%- 40%), npuBeneHHas | 15-24 gauios

HemnosHoe JTOrHYecKy MpOTHBOPEUYNBOE HE0KA3aTEIbHOE PEIICHHE. 1-6 GamnoB

Pemenue OTCYTCTBYCT IIOJIHOCTBIO oo MMPUBCACHHBIC BBIKIIAJIKU HC
ABJIAIOTCA PCIICHUEM I10 CYTH.

0 Oam1oB

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DNEeKTPOHHBIN Y4eOHBIN KypC M0 TUCIUIUINHE B AJIEKTPOHHOM yHUBepcutete « Moodle»

- https://moodle.tsu.ru/course/view.php?id=914

6) OI_ICHO‘-IHBIC MaTCepHrajibl TCKYHICTO KOHTPOJIA H HpOMC)KyTO‘-IHOﬁ arTecTaliun I10

JIUCITAIIIINHE.

B) IInan CCMHUHAPCKUX / MPAKTUYCCKUX 3aHATUN 0 JUCHUILINHE.

Ne
IIPAaKTUYECKOTO Tema IpakTUYeCKOro 3aHATUS
3aHATUSA
1 Onucanne Gynkiuit. [{ukaer. daiinel. BBog 1 BBIBO JaHHBIX.
['enepupoBaHue CIy4alHBIX (PYHKLIUH.




3anaua tabynupoBanus ¢pynkuuid. MHK s pemenus 3agauun
unentudukanyu. Pemmenne CJIAY. BerpoenHble GyHKIMU peLIeHUs
3ajJja4y MapamMeTpUYeCKO UAECHTU(PHUKAIIMY HETMHEHHBIX MOJEIeH.
Busyanuzanus. [loaroroBka k MHAMBUAYAIbHOMY 3a/1aHuUIO 1.

Peanu3anus airopuTMOB YUCIIEHHOTO perieHust TuddepeHanbHbIX
3anad. Busyanuzanus. BetpoeHHble QyHKIMM pelIeHus
Qg epeHIMaIbHbIX 337a4 1 YUCICHHOTO HHTETPUPOBAHMUS.

HOI[FOTOBK& K BBIITIOJIHCHUIO HHAWBUAYAJIbHOI'O 3a1aHUA Ne 2

Cunrerunyeckue JaHHble. BcTpoeHHble (QyHKINN TeHEepUPOBaAHUS
CIIy4aiHbIX BETMYMH HUMEIOLIUX 3a/laHHoe pacnpezenenue. OyHkuuu
peanu3yolre MoIeNIbHbIE JaHHBIC JUIsl allpOOUPOBAHUS METOJIOB
KJIaCTepU3alIHH.

Mertonp! knaccudukanuu ¢ yaurtenem. K Gmmxaimmx cocenei.
baitecoBckuii kinaccugpukatop. Cunrernyeckue (MOAEIbHbBIE) JaHHBIE.
[ToaroToBka K BBIMOJIHEHUIO MHIUBUyalbHOrO 3a1aHus Ne 3

bubnuoTeka paboThl ¢ I poBbIMU H300pakeHUsAMU Pillow.
ITonmukcenbHass 00paboTKa U300paKEHUH.

ManumnynmupoBanue ¢parmeHTamu nzodpakenus. [loaroroska k
BBINIOJTHEHUIO MHJIMBUYaJIbHOTO 3a1aHus Ne 4

3HaKOMCTBO C HHTepakTUBHOMU cpenoil makera MAPLE. Pa6ora ¢
MHOT'OWICHAMM.

10

Brruucnenune nHTErpagoB u mpou3BoIHbIX. [10Ar0TOBKA K BRIMOTHEHHUIO
WHIUBUAYATbHOTO 3a1aHus No 5

11

Boruncnenue siBHO M HESIBHO 3a/laHHBIX (QYHKIUI OJJHOW U HECKOJIbKUX
nepeMeHHbIX. Pemenne anreOpanyeckux 1 TPaHCLEHIEHTHBIX
YPaBHEHHUHU.

12

Pemenne reomerpuueckux 3agad. Pemenue auddepeHnnaibHbIx
ypaBHEeHUH. [IoAroToBKa K BBINOJIHEHUIO MHINBUYaIbHOTO 3a1aHus Ne 6

13

WnrepaxktuBHas cpeaa naketa MATHEMATICA. Pa6ora ¢
MHOTOYJICHAMH.

14

OcHOBHBIE KOMaH/Ibl AHATUTHYECKUX TTPE0Opa30BaHUil U BBIYMCIICHUH,
ucrnonb3yembie B makete MATHEMATICA nns pemenns 3anaq u3
Pa3JIMYHBIX PA3/IeJIOB MATEMATUKU. BpIUKCIIEHE HHTETPAJIOB U




HpOI/I3BOI[HI>IX. HOI[FOTOBKa K BBITIOJIHCHHUIO I/IH,ZLI/IBI/IIIyaHLHOFO 3aaHuA
Neo 7

OcCHOBHBIE KOMaH/Ibl AHAIUTUYECKUX MTPEOoOpPa30BaHUI U BBIYUCIICHUH,
ucnonb3yemble B nakere MATHEMATICA nns pemenus 3aiad u3

15 Pa3IMYHBIX pa3/eioB MaTeMaTUKU. BeluuciaeHue siBHO U HESIBHO
3aJIaHHBIX QYHKIUNA OJHOW W HECKOJBLKHUX IepEeMEHHbIX. Pemenne
anreOpanvecKuX ¥ TPAHCICHICHTHBIX YPaBHEHUH.

Pemenue reomerpuueckux 3anau Pemenne nugdepenuanbHbIx

16 .
YpaBHCHHH. HO,Z[FOTOBK& K BBIITOJIHCHUIO HHANBUYAJIbHOI'O 3a1aHUA Ne 8

r) Meronndeckne yka3zaHus 10 MPOBEACHUIO JJA0OPATOPHBIX PadOT.

HpI/I BBITIOJIHCHUHU WHAWUBUAYAJIbHBIX 3a,I[aHHI>i Tpe6yeTC;1:

OCBOMTD ITOHATHUS U TEPMUHOJIOTHIO NPEIMETHOI 00acTu;

IIPOBECTU TIOUCK B CETH MHTEPHET IO MPEIMETHOM 00JaCTH, CYIIECTBYIOIIUX MOJEIAX U
METOJIaX UX Pa3pelICHHUS;

[TocTpouTh MM BBIOPAaTh U OCBOMTH MOJENb, B PAMKaxX KOTOPOW HEOOXOIWMO PEUIMTH
IIOCTABJICHHBIC 33J]a4H;

[TonobpaTe MeTo perieHus U pa3padoTaTh aIrOPUTM PELIEHMUSL.

CozaTh KOMIUIEKC NPOrpaMM B INOAXOMASAIIEM MAaTEMAaTHYECKOM IIAKETE WM Ha SI3BIKE
BBICOKOI'O YPOBHS;

Peann3oBaTh 0OMEH TaHHBIMU MEX/1Y OTAEIbHBIMU IIPOrpaMMaMHU KOMILJIEKCa;

[IpoBecTH YHCIICHHBIN YKCIIEPUMEHT;

OcCy1ecTBUTh BU3yaJIN3aLHIO [TOJIyYEHHBIX PE3YJIbTaTOB;

[Ipoananu3upoBatTh pe3yabTaThl, CPOPMUPOBATH BHIBOIBI.

CocTaBUTh OTUET O BCEX 3Talax IPOBEJEHHOIO UCCIEAOBAHNUM, 110 pe3yibTaTaM aHAIN3a
pE3yIbTATOB.

3alUTUTh OTYET.

12. Mlepeuyens y4ueOHOii TUTEpaTyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

®enopos, M. 0. [IporpammupoBanue Ha s3bIKe BBICOKOTO ypoBHS Python : y4e0. mocobue
U1 ipukiagHoro 6akanaspuata / J1. 10. depopoB. — 2-e u3n., nepepad. u pom. — M. :
W3narensctBo FOpaiit, 2019. — 161 c.

Amvmaprok E.U., ®enoposa O.II. CoBpeMeHHBIE KOMIBIOTEPHBIE TEXHOJOIMH, 4Y.l.
DONEeKTPOHHBIN y4eOHBIN Kypc. Tomck: nao, 2016. -
http://moodle.tsu.ru/mod/quiz/view.php?id=42022

[Ipoxopenok, H. A. Python 3. Camoe neo6xonumoe / H. A. TIpoxopenok, B. A. JlpoHos.
—2-e u3a., nepepad. u non. — CII6.: BXB-Ilerepbypr, 2019. — 608 c.

B.II. IpsaxonoB. Maple 9 B maTtematuke, pusuke u oopazoBanuu. M.: COJIOH-IIpecc,
2004.

B.I1. IssixonoB. Mathematica 5/6/7. ITonxoe pykoBoactso. JIMK-ITpecc. 2010

0) IOTOJTHUTEIbHAS JTUTEPATYpa:

Bbappu, [Ton. M3yyaem nporpammupoBanue Ha Python / ITon bappu ; [mep. ¢ anrin. MLA.
Paittman]. — Mocksa : Dkcmo, 2018. — 624 c.

Online IDE: https://repl.it


http://moodle.tsu.ru/mod/quiz/view.php?id=42022
https://repl.it/

— JlIro6anoBuu, bum. I[Ipoctoit Python. CoBpemenHslii cTrutb mporpammupoBanus. — CI16.:
[Mutep, 2016. — 480 c.

—  Kypc «IIporpammupoBanue Ha Python (MHCTHTYT OMOMH(pOPMATUKH )»
https://stepik.org/course/67/promo

— B.I'oBopyxun, B.[luOynmun. BBenenue B Maple. MaremaTudeckuii maker JjIs BCEX.
Mup.1997

— E.Bopo0beB. BBenenue B cucremy Mathematica. @uHaHCHI U cTaTHCTHKA. 1998

B) pecypchl cetn MIHTepHeT:
— https://pythonru.com/baza-znanij/gde-brat-dannye-dlja-analiza - Ba3bl manHBIX

JUTsl OOYYEHHMS M HCCIISIOBAHU.

— O6mepoccuiickas Cerp Koncynprantllnroc CnpaBoyHass mpaBoBasi CHCTEMa.
http://www.consultant.ru

13. llepeyens UHGOPMAIMOHHBIX TEXHOJIOTH A

a) JUIICH3MOHHOE ¥ CBOOOIHO PacpoCTpaHsIeMOe MPOrpaMMHOE OOeCIeUeHuE:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Britouaet npusioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— Anaconda Navigator sepcus He Hmke 2.0.3

— Maremaruueckue maketsl PTC Mathcad 15, Mathematica 8, Maple 15

— myOnuyHO JocTymnHble oOnaunbie TexHonoruu (Google Docs, SInaekc auck u T.11.).

0) MH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTajor Hayunoi OoubmmoTexn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynpsrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajibHO-TeXHUYECKOe o0ecreyeHue

AyauTtopuu JUisi IPOBEECHUS 3aHATUHN JIEKIMOHHOTO TUIIA.

Aynutopun Ui TPOBEIACHUS 3aHATHM CEMUHApPCKOrO THIMA, WHIUBUAYAIbHBIX U
TPYNIOBBIX KOHCYJIBTALNM, TEKYLIEr0 KOHTPOJISA U MPOMEKYTOYHOM aTTECTALINU.

[Tomerenust it cCaMOCTOATENLHON paOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOU M
JIOCTYNOM K ceTH HMHTepHeT, B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpely U K
WH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

15. Uudopmanus o pa3padoTUHKax

®enopoBa Onwra IlerpoBHa, K.(p.-M.H., Kadeapa BBIYHUCIUTEIHPHOM MaTEeMaTHKH |
KOMIIBIOTEPHOT'O MOJIEIIUPOBAHMS, TOLEHT.

lonpaun Buxrtop JlanunoBuu, K.¢.-M.H., Kadeapa BBIYMCIUTENBHON MaTeMAaTUKH H
KOMIIBIOTEPHOI'0 MOJIETIUPOBAHMS, TOLEHT.


https://stepik.org/course/67/promo
https://pythonru.com/baza-znanij/gde-brat-dannye-dlja-analiza
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
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