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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Muctynuaa 51.0.07 VHbopMaIrMoHHbIe TEXHOJIOTUH OTHOCUTCS K 00513aTe/IbHOM YaCTH
oOpa3zoBare/ibHO MTPOTPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-1: CnocobeH HJl YK-1: /lemoHcmpayus HnJl YK-1: 3adauu
ocywecme/simb cnocobHocmu ocyujecmensimpb | 3Hamb OCHOBHble NapaduaMbl 3quém:
NOUCK, KpUMUUECKUU | noyck, kpumuueckuil aHaau3 u | Co8peMeHH020 3adauu
aHanus u cuHmes
cuHme3 uH¢popmayuu, npoepamMmuposaHus u
UHopmayuu, .
NpuMeHsimb CUCMeMHbll cywjecmayowjue
npumeHsmb OK3ameH:
cucmemHbIi Nodx0d nooxoo0 0151 pewleHus 8blyLCAUMebHble os
s nocmaeneHHblx 3a0ay UHCMpYMeHMbl 0151 pelieHust aoa4u
peweHus ¢usuueckux 3aoau.
nocmaeneHHbIx 3a0au Ymemb @blbupamsb
onmumanbHble cpedcmaa
npo2pamMmuposaHust 01s
peleHuUst pasauyHbIX
¢usuueckux 3adau.
Baademb 6a306bimMu
aneopummamu obpabomxu
3KCNepuMeHmManbHbIX OaHHbIX.
OIIK-3: CnocobeH HJI OIIK-3: [emoHcmpayus Ui OIK-3: 3adauu
NOHUMAmb NPUHYUND! | cnocOOHOCMU NOHUMAMb 3Hamb OCHOBHbIE NOM0NCeHUS 3quém:
padomo! npuHyunbl pabomal meopuu uHgopmayull. 3adauu
COBPEMEeHHbIX
COBpPeMeHHbIX Ymemb npumeHsmb munosbie
UH(POPMAYUOHHbBIX
mexHonoeul U UH(pOpMAYUOHHBIX cospemeHHble NPO2PAMMHble
. OK3aMeH:
UCnOb308amB Ux ds | MEXHOA0UL U Ucnonb30eamb cpedcmea. 20
ux 0nf pewueHus 3adau Bnadems Hasbikamu pabombi 8 aoauu
peweHus 3a0au npOd)ECCuOH(l/IbHOlj CUMBO/IbHbIX cucmemax
npogeccuoHaapbHoll | dessmeabHOCMU npo2pamMMUupOBaHust.
dessmeabHOCMU.
3. CTpyKTypa U cojepKaHHe AUCIUILIUHbI
3.1 Tpya0oeMKOCTb AUCLUII/IUHBI
ouyHas
O01ias Tpy/j0eMKOCTBb, 3.e. 10
Yacos 1o yue0HOMY IJIaHY 360




B TOM 4uc/ie

ay//MTOPHBIE 3aHATHSA (KOHTAKTHasi padora):

- 3aHATHUS JIEKIIHOHHOT'0 THIIA 64
- 3aHATHSA CEMHHAPCKOro THMNa (MpPaKTHYeCcKHe 3aHATHS / 1abopaTopHbIie PaGoTh) 96
- KCP 5
caMocTosTe/IbHasA padoTa 114
ITpomexyTouHas arrecTanys 81

Jk3ameH, 3a4éT

3.2. CozepxaHue JUCLUIIIVHBI

(cmpykmypupoeaHHoe no memam (pa3denam) C YKA3aHuem OMmMBeOeHHO20 HA HUX Ko/auuecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuil)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLIATUIMHBI Bcero B TOM UHCIe
Yyachl
( ) KonTakTHas pabora (pabota Bo
B3aMMOZENCTBHH C MPerojjaBaresiem),
Yachbl U3 HUX
3aHSITHS CamocTosTenbHast
CeMHHApCKOro pabora
3ansaTus THIIA o6yuyarowerocs,
JIEKLJMOHHOTO | (TIpaKTHueckue | Bcero acel
THMAa 3aHsaTHs/1abopa
TOpHBIe
paboThI), Uackl
b $ d ¢ b
0 0 0 0 0

Pasgen 1. 13b1k nmporpammupoBanus Python. CuHTakcrc, Mozyu, cpesibl

A POTPANMIP 4 » MOAYIIH, CPEA 144 32 48 80 64
paspaboTKu.
Paspen 2. Apxurektypa PC. IIpefcras- jieHue u 06paboTKa JaHHBIX B
pa3/inu- HbIX CUCTeMaX CurcaeHui. OnepalyoH- Hble CUCTEMBI U OCHOBHBIE 52 16 16 32 20
T10/1b30BaTe b~ CKHe NMpuIoKeHus. KosupoBaHue U 3aiiy- Ta MHGopMaLuu.
Pa3gien 3. VIHTerpupoBaHHbIH MakeT CUM- BOJIBHOTO IIPOrPaMMHUPOBAHUS U

A brp : _ POTPaMMIP 78 16 32 48 30
KOMIIbIO- TEPHBIX BbluKcieHni Mathematica.
ArTTecrarust 81
KCP 5 5
Wroro 360 64 96 165 114

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

Pa3gen 1. [Tousitvie anropytma, 6/10K-cxeMbl. JIMHEHHBINM aNropyUTM, Pa3BeTBIeHHBIN aTOPUTM.

[IprMepsl Ha OCHOBe pelLlleHKs] YpaBHeHUsI METO/I0M /JieJleHHs1 OTpe3Ka I10I10/1aM, BbIUKMC/IeHUs HHTerpana

METO/IOM TPSIMOYTOILHUKOB. S13bIK porpammupoBanust Python. Cpebl pa3paboTKH, TO/ep>KUBaroLIe
Python: PyCharm, 610kHOT Jupyter. CTpyKTypa nporpamMMsl Ha si3bike Python. 3amyck
MPOrpaMMbI M3 KOMaHAHOW CTPOKH (KoHcosr). CTaHjapTHBIE THIIBI JaHHbIX B Python u oneparnun Hazg HUMHU:
str, int, float, bool. [TepemeHHbIe 1 MaTeMaTHUeCKHe BeIpa)keHus1. [1peacraBienue uvcen B OBM (1jesible v

JleficTBUTe/NbHbIE). BbIBOJ, JaHHBIX pa3/IMYHbIX TUIIOB Ha KOHCO/b (QyHKIMS print). OnepaTopbl U GYHKLUU B

Python. Ycnoenbiit onepatop (if). Llukn ¢ 3agandpiM unciom maros for. [uki c ipegyciioerem while.,

KonreiinepHsble Turb! faHHbIX B Python: KopTexu, criucky, MHOXKeCTBa, C/10Bapy. ['eHepaliysi c/lyyalHbIX yuces

B Python(mogyne Random). ®dynkuuu B Python. Beizos




¢yukuuii. [Tepenaya mapamerpoB. JokymeHTrpoBaHue GyHKUWH. PacnakoBka aprymeHToB dyHKUUH. JIamOa-
¢byHkuuu. Mogynu u nakets! B Python. Vimnopt B Python. Ctpoku u cumBosbl. Onepanivy HaJl CTpOKaMU.
OcHoBbI paboThI ¢ daitiamu B Python. Mckmouenus B Python. O6paboTka uckmoueHui. O6HeKTHO-
OpHEeHTHPOBaHHOe TIPOrpaMMHpOBaHUe: abCTpakiys, MoaMMopdr3nM, Hac/ieJ0BaHUe, NHKAIICYJISLHS,
KOHCTPYKTODBI, 1eCTPYKTOPBL. Kitacchl, 00BeKThI, METO/[bI K/lacca, aTpUOYThI U

cBoiictBa. Pabora ¢ maccuBamu NumPy B Python: co3zjaHue 1 3arosiHeHHe MaccuBa, orepariiy Haj
3/leMeHTaM{ MacCHBa, Cpe3bl. 3aro/iHeHHe MacCcrBa C/Iy4aliHbIMHM YMc/IaMd. MaTpuuHble U BeKTOPHbIE
ornepauuu B NumPy. IToctpoenue rpadukos B matplotlib. OcHoBbI pyHKIMOHATEHOTO MTPOrPAMMHUPOBAHHUS B
Python. I'enepaTopbl. ®yHKIMY map U filter. Pekypcus. Bubnvoreka /sl HAYYHBIX M MH)KEHEPHBIX PaCcUeTOB
SciPy. BubsimoTeka /711 BBITIOIHEHHMST CHMBOJTBHBIX BBIUMC/IeHUHA SymPy.

Pa3zen 2. ApxuTeKTypa MepcoHaabHOT0 KomrbioTepa. OCHOBHbIe O/I0KH 1 TeprdepHiiHbie

yCTpOICTBa KOMIbIOTepa: MaTepUHCKas I/1aTa, Mpolieccop, onepaTtuBHas naMmsatb, BIOS, KoHTposiiepsl
nieprdeprn, BUe0ajanTep, CUCTeMHas IKMHA U T.[. [IpesicTaBneHre u 06paboTKa JAHHBIX B Pa3/TMUHbIX
cucremMax curcieHuil. OnepauyonHsie cucteMbl (Windows, Linux, MacOS) 1 ocHOBHBIe

T0/1b30BaTe/IbCKUe NpuokeHus. KoguposaHue u 3amyta nHpopManuy. CoBpeMeHHble HOCUTENN
uHdopmarum: HXKM/I, dnsti-mamsars, SSD, MmarautoonTika. @atinossie cuctembl FAT-16/32, NTFS, EXT4,
BTRFS. Ipencrapnenue v 06paboTKa JaHHBIX B Pa3/IMUHBIX CUCTEMAX CUMC/IeHUH. TIporpaMMbl 0(HCHBIX
naketoB (MS Office, Libre Office). TekcToBble mporieccopbl. JMeKTPOHHbIE TAOIULIBI ¥ NH)KeHEePHBIE MaKeThl.
Cny>xeb6Hble iporpamMmbl. CUCTeMHBIE YTUIUTBL. CrIoco0bI (a/ITOPUTMBI) KOJMPOBAHKS U 3alljiTa UHPOPMALIH,
aHTHBUPYChI U apxuBaTopsl. [IpefcTaBnieHne HHGOPMaLU B CETSX.

Pasgen 3. VIHTerprpoBaHHbIi NakeT CUMBOJIBHOTO [IPOIPaMMUPOBaHUS M KOMIIbIOTEPHBIX Bbl UHMC/I€HUN
Mathematica. XapakTepuctuky nmakera Mathematica. Pabouwnii ucT nporpammbl — 6JI0KHOT, TIOHSITHE BXO/IHOM
Y BBIXO/IHOM siueek. CTpyKTypa cuctembl oMoty Help. Turbl fanHbix. [TepeMeHHbIe M KOHCTAHTHI, OMMCaHKE
riepeMeHHBIX ¥ KOHCTaHT. MaccuBbl, OIHOMepHbIe U BJIO>KeHHbIe criicKy (List), KoHCTpyrpoBaHue U paboTa co
criickamu. OCHOBHBIE aprMeTHUecKre orepaLii.

BcrpoenHsble ¢pyHKImY nakera Mathematica. @yHk1um nosb3osaresist. OpraHusaliyisi LUKJIOB IIPY [IOMOIIY
ortepatopoB Do, Table, For, While. YcnosHsie oniepaTops! If u Case. CtaHgapTHBIe hYHKIMY BBOZA/BBIBO/IA.
[Tepesaua napameTpoB I1pY BbI30Be (PYHKLMMA. MaTeMaTHueCKuil aHaIu3 B [akeTe

Mathematica: psizel, fuddepeHLipoBaHre, HHTErPUPOBaHKE, aHA/IMTUYECKOe 1 UMC/IeHHOE pellieHre (CUCTeM)
ypaBHeHu#, (cucteM) quddepeHIManbHbIX ypaBHeHui. PaboTa c daiinamu, cuuTeIBaHMe

vHopMaluu 13 GaiisioB U BEIBOJ, uHMopMaluu B (aiin. I'paduueckoe oTobpakeHue uHGopmarwu, 2-D u 3-D
rpaduka. KomristotepHast anuMarusi. CoBpeMeHHbIe MeTO/ibl IIPOrpaMMUpoBaHus. [ToakioueHre akeToB
pacupenuii. MogienpoBaHie MaTeMaTUUeCKUX U (DU3UUECKUX 33724 B I1aKeTe

Mathematica.

Pasgen 4. VictouHuky U KaaccudUKalys norpeiHocTeii. 3anvck yucena B 9BM c ¢ukcupoBaHHO! U
T1aBatolei 3anaToil. AGCOMIOTHAs U OTHOCUTE IbHAS MOTPelTHOCTA. POPMBI 3aMUCH JAHHBIX C YUYETOM 3TUX
riorpetHocTeil. . KoHeuHble pa3HOCTH M UX CBOMCTBA. BrlpakeHue n-ii KOHEUHON Pa3HOCTU ITPOU3BOILHOM
¢yukuum. [ToctaHoBKa 3a/jauy MHTepPIO/SLWU. VIHTeprosALuoHHbIi MHOTOWIeH Jlarparnka. CocTaBiieHue
TabmL GYHKLUM A/1s1 TIOC/IeIyIOLLed HHTEPITOJSALUY TI0 HUM C 33/JaHHOM TOYHOCTBIO. IHTepIOSIMOHHBINA
noyivHoM Hbl0TOHA, pa3iudHbie (POPMBI ero 3armcHu.

[loka3aTenbCTBO eJMHCTBEHHOCTH UHTEPIIOSLIMOHHOTO TIo/mHoMa Jlarpawka. Criiaii- mHTepriosisiiust (o0iast
uzes). inteprosisius KyouueckuMu crijiaiiHamuy. TTocTaHOBKA 3a/iaun anmpoKCUMaliii. MeTo/1 HauMeHbIITHX
KBaZIpaToB. ATIMIPOKCUMAIUs aarebpanuecKUMU MoIMHOMaMu. YacTHBIHA C/Tydai armpoKCUMAalUy MOJTMHOMaMU
BTOpO# cTemeHy. JInHeapu3alyst GyHKIMOHALHOW 3aBUCMOCTH.

OmnpezeneHue AeTepMrUHaHTa MaTpULibl. OCHOBHBIE CBOMCTBA JleTepMUHAHTA. BriuricieHue feTepMUHaAHTa
MaTpHLIbI Pa3/i0’KeHNeM ero 1o MUHOpPaM CTPOKH WY CTosi0La. Beruricienue getepMuHaHTa MeTozom ["aycca.
OO6parrieHre MaTpUI] C TIOMOITIBIO anrebpanyeckux AonoaHeHun. Metog I'aycca



J71st obpareHust MaTpuLbl. CHCTeMbl TMHENHBIX ypaBHeHWA. MeToz Kpamepa. Metog I"aycca. Crioco6bt
OLIeHKM TOTPEeIIHOCTH pellieHHs] CUCTeMbI JIMHEeHHbIX ypaBHEeHUH. Y TouHeHre KOpHel chCTeMbl TMHeHHbIX
ypaBHeHu#. [ToHsTHe T7I0X0 00yC/IOB/IEHHON CUCTEMBI IMHEMHBIX YPaBHEHUH. ['eoMeTpruecKast WJUTFOCTPALHST
TUI0X01 00yC/IOB/IEHHOCTY CHCTEMBI Ha ITpYMepe CUCTeMBI IBYX JTMHEMHBIX ypaBHeHHi. [ToHATHe 0 NPSIMBIX U
WTEepaLMOHHBIX METOZaX pelleHnsl CUCTeM JIMHEHMHBIX YpaBHeHWH. MeTo/ poCcToi urepatiii. Metoz 3elijens.
OripefiesieHust HOPM BeKTOpa ¥ MaTpuLibl. Teopembl 06

YCJIOBHSIX CXOJMMOCTH ZJIs1 MeTO/,a IIPOCTOM UTepaLyu U Metoza 3eijesns. Hopmanusanus cuctemMbl IMHEHHBIX
ypaBHeHu#. Criocob onTUMHU3aLUKM CXOJMMOCTH JIJIsl IPOCTOM UTepAL[MOHHON cxeMbl. [ToHsITHe HeTMHEHHOTO
ypaBHeHusi. OTAeneHre KOpHell HelTMHeWHBIX ypaBHeHHH. MeTo/| TI0JIOBUHHOTO

nenenvst. Metog HetoToHa. Metog cekyinyx. KoMOMHUPOBaHHBIM MeTo/. MeTo/, TPOCTOM UTepariyu.
[NocranoBKa 3324y UMc/IeHHOT0 JuddepenLiposanysi. [1pasas, /ieBasi, 1 LieHTpa/bHasl OLIeHKU [i/1s IIepBOi
MpPOU3BOJHOM. BIBOZ anmpokcrmanuyii 711 yncaeHHoro AuddepeHIpoBaHUsI C UCIIOIb30BaHUEM Pa3/ioXKeHHsT
¢dbyHkmu B psifi Teisiopa; TpEXTOUKOBBIE W TIITUTOUKOBBIE (POPMYJIbI [171s1 OLIEHOK MepBOi U BTOPOi
TIPOU3BOJHOM (PyHKLMY OAHOM NepeMeHHON. [JuddepeHiiipoBaHe UHTEPIIO/SLIMOHHOrO NorMHOMa HeroToHa.
YucnenHoe guddepeHLpOBaHKE C UCII0/B30BAHKEM TIpe/CTaBIeHus PyHKIUY ee UHTePIIOJISILMOHHBIM
novMHoMoM Jlarpanxa. ITocTaHOBKa 3alauyl YMCIeHHOT0 UHTerpupoBanus. I1oHsTHe KBafipaTypHOi (POPMYJIbL.
YuceHHOe MHTeTPUPOBAHUE MeTOJIAMH TIPSIMOYTOTLHUKOB, TpareLyi, napabos. IHTerpupoBaHue
MHTEePIOJISLMOHHOTr 0 1osiMHoMa Jlarpawka. O6umii BUg KBagpatypHoi ¢popmysbl HetoTona-Koteca. CBoiicTBa
k03¢ ¢umenToB HetotoHa-Koreca. KaHoHnYecKkue ¢hopMyJibl TPSMOYTOMBHIKA, TPATeLMH U 1apaboJibl
(CumricoHa), kak ¢opmysisl HeroToHa-KoTeca cCOOTBETCTBYIOIIMX MOPSAKOB. UncieHHOe BEIYMCIeHTe
HeoIpe/ie/IeHHbIX HHTerpaoB.

4. YueGHO-MeTO/fUUeCKOe 00ecrieueHHe CaMOCTOSITe/IbHON PadoThI 00yUaromuxcs

CamocrosTenbHasi paboTa o0ydaroU[uXcsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [IJIs1 TeKyIllero KOHTPOJ/sSi U MPOMEXYTOYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIUTLIMHbI
MPUBEIeHHBIM B TI. 5.

Pabota c nurepatypoi

5. ®oHJ OLEHOYHBIX CPeJCTB //Ifi TeKYIero KOHTPOJISi YCIeBaeMOCTM U TNPOMEeXYTOYHOM
aTTecTalyi Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HeOOXOAUMBIE I OLIEHKH Pe3y/J1bTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKyIlero KOHTPOJIA yCIIeBaeMOCTH C yKa3aHMeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHus (OIL[eHOYHOE CpPeJACTBO - 3ajauu) /s OLeHKH C(hopMHPOBAaHHOCTH
KomnereHinu YK-1:

3agaua Nol

Co34aTh MacCHUB U3 MPOU3BOJIFHOTO KOTMUECTBA 1[e/IbIX CIyYaliHBIX UKCe, PABHOMEPHO pacIipe-
neneHHbIX B uHTepBasie (—100, 100). HaliTk 3/eMeHT MaccHBa, OIDKANIIMN K UMCTy A, BBeIEHHOMY
C KJIaBUATyPhl, a TAK’Ke HOMEp 3TOr0 JIeMeHTa.

5.1.2 TunoBble 3ajaHus (OIL[eHOYHOE CpPeACTBO - 3ajauu) /s OLeHKH C(hopMHPOBaHHOCTH
komnerenuu OITK-3:

3agaua Nol

Harmmcathb porpamMmy yropsijoueHusi 37ieMeHTOB MacCHBa 110 Bo3pacTaHuto. Unc/o 3j1eMeHTOB
3a/laTh C KJIaBUATyphl. DJieMeHTbl MaCcCUBa AeMCTBUTe/IbHbIE C/TydaiiHble YKc/ia, pUHaZJieKalie uH-
tepBany (—100, 100).



Kputepuu onjeHuBaHus (0LleHOYHOE CPeCTBO - 3a/ja4uu)

OueHka Kpurepuu orjeHrBaHUs
BhITosTHeHbI TTOCTaBIeHHbIE TIepe/; CTyIeHTOM 3ajiaHusi. CTyZeHT criocobeH 00bsICHUTD
3a4TeHO
TIOJTyYeHHble pe3yJibTaThl U CZeaTb COOTBETCTBYIOLME BHIBOZDI.
He
He BBINosiHeHb! TOCTaB/eHHbIE 33/JaHuS.
3a4TeHo

5.2. OnMcaHue MIKaJI OLeHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMEe)XXyTOUHOMH

aTTecTalyu

IITkana oneHUBaHUs c()OPMHUPOBAHHOCTH KOMIIeTeHLINH

Yposen
b
chopmu HeY/0BJIETBOP | Y/JOBJIETBO OYeHb
IJIOXO X0pOoIIo OT/IHYHO MPeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/IbHO XopouIo
ocTH
KOMITIET
eHIUH
(uHpUK
aropa
AOCTHIK He 3aUTeHO0 3a4TeHO
eHus
KOMIIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o - 3HaHUM B
3HaHUU MuHuManeH | 3HaHUM B P YpoBeHb
TeopeTHUeCcKoro 0 o0beMe, > 3HaHWUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuana. . JIOTTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUM HIKe . oLeM 3HaHUH B
HeBo3Mo>xHOCTB 11 ypOBeHb o1emM COOTBETCTB
MUHHUMa/IbHBIX o rporpamMme obbeme,
3HaHUSl | OLIEHUTb MOJIHOTY N 3HAHUM. rnporpamme yIo1emM
N TpeboBaHUI. MOJTOTOBKH TIpeBbILIAOLIe
3HaHUMU [Homny1ieHo MO/ArOTOBKH rporpamme
Nmenmu mecto . JonyieHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'0 . Jony1eHo MO/JTOTOBK
rpyOble OIIUOKK HECKOJIbKO TIOATOTOBKH.
OTKasa HerpyObIx HEeCKOJIbKO u. Oumbok
HeCylllecTBe
obyuatorerocsi ot oboK Herpy6bIx HHEIX HeT.
oTBeTa ombok
otmboK
IIpogemoHc
TPUPOBaHbI
[Tpomemonc PHp
[IpogemoHc | Bce
IIpogemMoHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUpOBaHbl | BCe
BCE YMeHUs. IIpomemoHcTp
OCHOBHbIe OCHOBHbIE
OTcyTcTBUE OCHOBHBIE Perienst HMPOBaHkbI BCe
[Ipu pereHun YMeHWUSL. yMeHusl.
MUHHMMaJIbHbIX yMeHusl. BCE OCHOBHbIe
. CTaH/apTHBIX Peenst Periens! Bce
YMEeHUI. PeluieHbl Bce | OCHOBHbIE yMeHUsl.
3a7au He THUTIOBBIE OCHOBHBI®
HeB03MO>KHOCTb OCHOBHBIE 3aJauu C Periennl Bce
TPOJIEMOHCTPUP | 3ajauu C 3a7auu C
OLIeHUTb HaJTMuKe 3aJaui. OTJie/IbHBIM | OCHOBHBIE
Ymenust N OBaHBI HerpyObiMU | HerpyGbIMU
YMeHH BrimonHeHs! | U 3aJaum.
OCHOBHBIE OIIHOKaMH. OlIMOKaMH.
BCJIE/ICTBHE BCe 33/laHUsI | Hecyl[ecTB | BrImomHeHbI
yMmenus. Vimenu | BeinosnHeHsl | BbinosHeHbl
OTKasa B [TOJIHOM €HHBbIMU BCe 3aJjaHuis, B
MecTo rpy0Obie BCe BCe 33/laHus
obyuarolerocs ot obbeme, HO | HefjoueTaM | TOJTHOM
oLIMOKU 3a[aHus], HO | B IOJTHOM
oTBeTa HEKOTOpble u, obneme Ge3
HE B obneme, HO
c BBINOJIHEH He/loueToB
TIOJTHOM HEKOTOpbIe
HeJloueTaMu | bl BCe
obbeme d
3aJaHus B
HeJoueTaMu
TIOJTHOM
obbeme
HaBbiku | OtcyTcTBUE [Ipu peruennn Nmeetcsa [Tpopemonc | Ilpogemonc | Ilpogemonc | ITpogemoHcTp
6a30BbIX CTaH/JapTHBIX MUHMMa/ibH | TPUPOBaHbI | TPUPOBAHbI | TPUPOBAHBLI | MPOBaH
HaBBIKOB. 3a7lau He bIii Habop 6a3oBble 6a3oBble HaBbIKU TBOpUYECKUH
HeB03MO>KHOCTb TIPO/IEMOHCTPUD | HaBBIKOB HaBbIKW DY | HaBbIKW MIPY | TIpU MOJXO0J K




JIsT
OL|eHUTh HalHuuKe A pelleHrn peleHnn
pelLeHyst peleHnn
HABBIKOB OBaHbI 6a30BbIe CTaHAApPTHBI HecTaHJapT
CTaHZJapTHBI CTaHJapTHBI PeLLEeHHI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/ja4 C HBIX 3a/jau
X 3a/au C X 3a7au 6e3 HEeCTaHJAPTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 0e3
HEKOTOPBIM OIIMO0K 1 X 33734
obyuarorijerocsi OT | OMINOKK u oLIMbOoK U
u HeJIOUeToB
oTBeTa HeJjoueTaMu HeJZloueToB
HeJloueTaMu
IMIkana OIl€éHHMBAaHUA IIPHA NMNPOMEKXKYTOUYHOU aTTECTALlUMHA
Onenka YpoBeHb MOAr0TOBKH
MPeBOCX0/{HO Bce xkomrmeTeHIMM (YaCTd KOMIIETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IPOZEeMOHCTPUPOBAaHBI
3HAHWs, YMEHHUs, BAJIeHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIIe
pelyCMOTPEHHOT0 TIPOrpaMMoi
OT/INYHO Bce kommnereHuMM (4acTM KOMIETEeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
[MCLIUIIAHA, CHOPMHUPOBaHbI HAa YPOBHE He HIXKE «OT/IUYHO».
3auTeHo OueHb XOpOLI0 Bce KkommereHUMM (4acTM KOMIIETEHLMH), Ha (OPMHpDOBaHME KOTOPbIX HarpaBjeHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOpOoLIo Bce kommnereHuMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
[MCLIUIIMHA, CHOPMHUPOBaHBI HA YPOBHE HE HIDKE «XOPOLLIO».
yAoB/eTBOpUTE/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHe KOTOPbIX Harpas/ieHa
HO [MCLIUIIMHA, COPMHUPOBAHBI HA YPOBHE HE HWXKE «y/OBJIETBOPUTENBHO», TIPU 3TOM XOTS Obl
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTEILHO»
HeyjoB/eTBopuTe | X0Ts Obl OHa KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0/JHA KOMIIETeHLUs1 CHOPMUPOBAHA HA YPOBHE «ILIOX0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsl WM HWHbIe MaTepHa/ibl, He00XOAWMMBbIe A/ OLIEHKHU
pe3y/ibTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHUeB HX
OL|eHMBAaHMS:

5.3.1 TunoBble 3ajaHus (OIL[eHOYHOE CpPeACTBO - 3ajauu) /s OLeHKH C(hopMHPOBaHHOCTH
KommneTeHuu YK-1

3agaua Nol

Co3aaTh MacCUB peaybHbIX CJIyUalHBIX UKCes, PABHOMEPHO pacripe/ie/ieHHbIX B MHTepBase

(10, 100). KonuuecTBO 3/1eMe@HTOB MacCUBa 3a[aBaTh C KAaBUaTypbl. HaliTH MakCUMa/ibHbIN U MU-
HUMaJIbHBIM 371eMeHThI TT0JTyUeHHOT0 MacCHBa.

5.3.2 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) A/ OIeHKH C(HOPMHPOBAHHOCTH
kommnerenpuu OTTK-3

3agaua Nol

Co3spatb MaccuB 13 N LiesbIX CIy4yalHbIX yKcesl. 3HauUeHMsl 3/1eMeHTOB MacCHBa [J0JDKHBI IIPUHA/|1eXKaTh
untepBainy [0, N], rae yesoe urcno N 3apaétest ¢ KiaBuatypsl. [Iporpamma omkHa BEIYUCTSTD
CpefiHee 3HaueHHe 371eMeHTOB MacCHBa U HaXO/AUTh MaKCUMa/IbHbIM M MUHUMA/IbHBIM 3/1eMeHTH.



Kputepuu onjeHuBaHus (0LleHOYHOE CPeCTBO - 3a/ja4uu)

OueHka Kpurepuu orjeHrBaHUs

BreInonHeHbI TTOCTaBA€HHBIE nepen CTy4AeHTOM 3d/jaHUA. CTy,Z[eHT criocobeH 00BACHUTE

3a4TeHO

MoJiydeHHbIe pe3yJIbTaThbl U CA€/1dTh COOTBETCTBYIOIHE BBIBOJbI.
He

He BbITO/IHEHBI IOCTaB/I€HHEIE 3alaHHA.
3a4TeHO

5.3.3 TunoBble 3ajaHus (OL[eHOYHOE CpPeJCTBO - 3ajauu) /s OLeHKH C(hopMHPOBaHHOCTH
KommneTeHuu YK-1

3agaua Nol

Co37aTh MacCUB peabHbIX CJIyYaliHBIX UKCeJ, PABHOMEDPHO pacIipe/ie/ieHHbIX B MHTepBase

(-100, 100). KonuuecTBO 3/1eMeHTOB MacCHBa 3aJjaBaTh C KJAaBUATyphl. BIUUCIUTE pa3HOCTb CYMM
TI0JIO>KUTE/IbHBIX U OTPHUL[aTe/bHBIX 3/IEMEHTOB MacCHBa.

3agaua No2

Co3paTh MaccyB peasbHBIX CIy4aiiHbIX UKces, pABHOMEDPHO pacripefie/leHHbIX B UHTepBasle

(-10, 10). KomuecTBo 3/1eMEHTOB MacCHBa 3a/laBaTh C K/1aBUATyphl. Bce oTpuLiaTesibHbIE YKMC/IA Y/JBOUTE, U3
TI0J/I0’KUTE/IbHBIX U3BJeub KBaJpaTHbI KopeHb. HOBBINM MacCUB BbIATh Ha SKpaH AWCILIes.

5.3.4 TunoBble 3ajaHus (OL[eHOYHOE CpPeJACTBO - 3ajauu) /J/is OLeHKH C(hopMHPOBaHHOCTH
komnerenuu OTTK-3

3agaua Nol

Co3/1aTh MacCHB peasbHBIX urces. Kax/plii UETHBIN 3/IEMEHT MaCCHBa IOJDKeH ObITh paBeH 2i, re

i - MOpsiIKOBBIN HOMep 3/ieMeHTa. HeuéTHbIe 3/1eMeHThI - peajibHble CyualiHble UMC/ia, paBHOMEPHO
pacripesieneHHble B uHTepBase (—100, 100). KonryecTBo 3/1eMeHTOB MacCHBa 3a/laBaTh C KJaBUATYPHI.
BeluncuTh cpefiHee 3HauUeHUe OTpULIATeTbHBIX 3JIEMEHTOB.

Kputepuu oneHuBaHus (0LleHOUYHOE CPeACTBO - 3a/ja4uu)

OneHka Kpurepuu orjeHrBaHUs

BBICOKHMIT ypOBEHb TIOATOTOBKH, Oe3yTpeuHoe B/iaJileHHe TeOpeTHUeCKUM
MaTepyasnoM, CTy/IeHT 1eMOHCTPUPYeT TBOPUeCKUM TIOX0/ K pellleHHI0
TIPEBOCXOHO HeCTaHJapTHBIX cuTyarid. CTy[leHT [jal MOJHBIM M pa3BepHYThIM OTBeT Ha BCe
TeopeTHUUeCKHe BOTIPOCHI OUsieTa U AOTIOTHUATe/TbHBIE BOTIPOCHI, TIOTHOCTHIO
CaMOCTOSITe/TbHO BBITIOJTHUJT ITPAKTUUECKOe 3a/laHue.

BbICOKHI ypOBEHb TIOATOTOBKH C He3HAUMTE/TBHBIMU OInuOKamu. CTyIeHT Jas
TIOJIHBIN U pa3BepHYTHIM OTBET Ha BCe BOIIPOCHI, BBITIOJIHUI MTPAKTUUECKOe 3a/JaHue.
OTJINYHO

IIpu oTBeTe Ha [JOTOHUTE/NBHBIE BOMPOCHI (3a/laHus) JOMYCKatOTCs

He3HauuTe/IbHble HETOUHOCTH




OueHka Kpurtepuu oLieHUBaHUs

Xopouias noaroroska. CTyJieHT laeT OTBET Ha BCe TeOpeTHuUecKe BOMPOCkH], HO

HMMeIOTCSl HeTOUHOCTH B OTIpeie/IeHHsIX MOHSATUM, TIpoLieccoB U T.1. CTyZeHT

OueHb XOpOLLO
TIOJTHOCTBIO BBITIOJIHWI NTPaKTUYeCKOoe 3aJjaHre, 0JHaKO UMeOTCsl OT/ie/IbHble

3aMeUdHMU T10 TpeCTaB/I€HNUI0 U UHTEePIIpeTaljuX ITO/TyUE€HHBIX De3YJ/IbTdTOB.

B 11es10M x0poiiiast TOATOTOBKA C 3aMeTHBIMH OIIMOKAMH WJTH He/IoUeTaMHu.
CTyJeHT JaeT OTBET Ha BCe TeOpeTUYeCKre BOMPOCH], HO UMEIOTCSI HETOUHOCTHU B
XOpOLIO oTipeie/IeHUsIX TTIOHSATHM, TIPOLIECCOB U T.I1. JJ0IycKaroTCsi OIMOKY MpY OTBETax Ha
JIOTIOTHUTE/TbHbIe U YTOUHSIIOLI[MEe BOIIPOCHI 9K3aMeHaTopa. CTy/IeHT BBITIO/IHSET
TpakTUUecKoe 33/laHue C He3HAUWTeIbHOM MOMOII[bI0 TIpero/jaBaTeis.

MuHUMaTBHO [0CTaTOYHBIN YPOBeHb MOJrOTOBKU. CTy/1eHT ITOKa3biBaeT
MHUHHMaJIbHBIN YPOBEHb TEOPETUUeCKHX 3HaHWH, Zie/laeT CyIleCTBeHHbIe OINOKH,
YZI0B/IETBOPUTE/ILHO HO IIpY OTBeTax Ha HaBO/ILKe BOIIPOCh], MOXKeT [PaBUJIbHO COPMEHTHPOBATLCS U B
00UMX yepTax /1aTh MPaBU/IbHBIN OTBeT. CTY/I€HT BBITIO/IHSET MPAKTHUeCKoe
3a/laHue C CylleCTBeHHOH TIOMOLIIBIO NIperoaBaress.

IToAroTOBKa He[OCTaTOYHAs U TpeOyeT I0TOTHHATETbHOTO U3yUeHHsT MaTepyaia.
CTyJeHT He BBITIOJIHSET 3a/laHue Jia)ke C CYIIeCTBeHHOW MOMOIIIbI0 9K3aMeHaTopa.

HeY/I0B/IETBOPUTEJILHO
CryneHT aeT olMO0UHBIE OTBETHI, KAK Ha TEOPETHUYECKKEe BOTIPOCHI, TaK U Ha
HaBOJSIIMe U JOTIOJTHUTE/IbHBIE BOMPOCHI 3K3aMeHaTopa.
[Moaroroeka abcomoTHO HeocTatouHast. CTYZIEeHT He BBITIOJTHWA MTOCTaB/IeHHOEe
T/JI0X0

3a/ilaHre, OTBEYAeT Ha IOCTaB/IeHHbIe BOIIPOCHI.

6. YueGHO-MeTOfMUECKOEe M HH(OPMaLOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/y/1s1)

OcHoOBHas1 MTeparypa:

1. MypaBbeB Bnagumup Asnekceesuu. [Ipaktiuueckoe BBegeHure B makeT MATHEMATICA : yue6Hoe
nocobue / Hrxeropo ckuii rocyjapctBeHHbIl yHuUBepcuTeT uM. H. U. JTobaueBckoro. - M3a. 2-e, ucnp. u
pomn. - H. Hosropop : 3a-Bo HHI'Y, 2010. - 195 c. - ISBN 978-5-91326-142-7 : 42.96., 191 3K3.

2. Dy1eMeHThI IMHEeHHOM areOphl M aHATMTHUECKOH reoMeTprH Ha 6a3e makera "Mathematica". / JleBun
B.A., Kammaud B.B., Pribanka E.B. - Mocksa : ®usmatiaut, 2007.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=645853&idb=0.

3. Bop3ynos C. B. fI3piku porpammupoBanusi. Python: peiienre croxHbIX 3a7au : yuebHoe ocobue asist
By30B / bop3yHoB C. B.,Kypramun C. []. - Caskr-Iletep0ypr : Jlaub, 2023. - 192 c. - Knura u3
Kosekiu Jlaue - Hpopmaruka. - ISBN 978-5-507-45923-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=862855&idb=0.

4. ®enopos /1. FO. ITporpaMMupoBaHue Ha si3bIKe BLICOKOTO ypoBHsI Python : yue6Hoe mocobwue / /1. FO.
denopoB. - 5-e U3z, ; mep. u gom. - Mocksa : FOpaiir, 2023. - 227 c. - (Beiciiee o6pa3oBanue). - ISBN
978-5-534-17323-9. - TekcT : 3nekTpoHHbIM // IBC "FOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=871113&idb=0.



[ononmHuTebHAs TUTEpaTypa:

1. Illep6akoB A.T". TIpakTUKyM H3ydeHus s13bika rporpamMmupoBaiuss PY THON. HauanbHbIN ypOBEHbD :
Yue6Hoe rocobue / A.T'. [l]lepbakoB. - Mocksa : PycaitHc, 2023. - 116 c. - Pexxum goctyma: book.ru. -
ISBN 978-5-466-04841-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=878187&idb=0.

[TporpammHoe obecrieueHrie U VIHTepHeT-peCcypChl (B COOTBETCTBUU C COJiePXKaHUEM IVCIUTUIAHBI):

Python. OdwuimaneHeiii caiit. — Python Software Foundation, 2022. — URL: https : / / www .
python.org/. [3nekTpoHHbIl pecypc].

Conda. Odurmanshsii cait. — 2022. — URL: https://docs.conda.io/en/latest/. [31eKTpOHHbIN
pecypc].

Jupyter. Odurmanbhbiii cat. — 2022. — URL: https://jupyter.org/. [31eKTpoHHbIN pecypc].
Python Package Index — PyPI. — 2022. — URL.: https://pypi.org/. [3neKTpoHHbIl pecypc].
PyCharm — The Python IDE for Professional Developers. — 2022. — URL: https : / / www .
jetbrains.com/pycharm/. [3neKTpoHHbIN pecypc].

Python 3 anst HauuHatonux. — 2022. — URL: https://pythonworld.ru/. [3/11eKTpoHHBIM pecypc].
NumPy. — 2023. — URL: https://numpy.org/doc/stable/index.html. [31ekTpoHHBI1 pecypc].
100 NumPy 3amau. — 2023. — URL: https : / / pythonworld . ru / numpy / 100 - exercises . html.
[>1eKTpoHHBIN pecypc].

SciPy documentation. — 2023. — URL: https://docs.scipy.org/doc/scipy/index.html. [3/1ek-
TPOHHBIN pecypc].

Pandas is a fast, powerful, flexible and easy to use open source data analysis and manipulation
tool,built on top of the Python programming language. — 2023. — URL: https://pandas.pydata.
org/. [31eKTpoHHBIN pecypc].

Matplotlib: Visualization with Python. — 2023. — URL: https://matplotlib.org/. [3/eKTpoHHbI1
pecypc].

Qt Group. — 2023. — URL: https://www.qt.io/. [31eKTpoHHbI pecypc].

bubnmoreka CUMBOIBHBIX BhIuMC/IeHUH SymPy. — 2023. — URL: https://www.sympy.org/en/
index.html. [3nekTpoHHbIN pecypc].

Numba. Accelerate Python Functions. — 2023. — URL.: https://numba.pydata.org/. [31eKTpoH-
HBIU pecypc].

7. MaTepua/IbHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueOHbIe ayAUTOPUU [I/IsI TIPOBeZIEHUs] YueOHBIX 3aHATHUM, TMpeAyCMOTPeHHBIX 00Opa3oBaTe/bHOM
MPOrpaMMOM, OCHaI[eHbl MYJbTUMEAUUHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUeCKUMHU
cpefcTBaMH 00yueHUs, KOMITbIOTepaMH.

[MTomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOHU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBercTBUM C TpeboBanusmMu PI'OC BO 10 Hampa/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.



ABTop(b1): ComoB Hukosnaii BUKTopoBrY, JOKTOP (PM3MKO-MaTeMaTHYeCKUX Hayk, IOLIeHT.

3aBenytomuii kadezapoii: UynpyHoB EBrenuit BnagumupoBuu, 10KTOp GH3UKO-MaTeMaTUUeCKHUX
HayK.

ITporpamma ofobpeHa Ha 3acejaHuu MeToAndecko komrccuu ot 09.01.2024, mpotokomn Ne 6/H.
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