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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 123
ITpomexyTouHas arrecTanys 72

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 57 16 16 32 25
T10/1b30BaTe b~ CKHe NMpuIoKeHus. KosupoBaHue U 3aiiy- Ta MHGopMaLuu.
Pa3gien 3. VIHTerpupoBaHHbIH MakeT CUM- BOJIBHOTO IIPOrPaMMHUPOBAHUS U

A brp : _ POTPaMMIP 82 16 32 48 34
KOMIIbIO- TEPHBIX BbluKcieHni Mathematica.
ArTTecrarust 72
KCP 5 5
Wroro 360 64 96 165 123

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. ®oHJA OLEHOYHBIX CPEJCTB //Ifi TeKYI[ero KOHTPOJIi YCIeBaeMOCTH U TPOMEeXYTOYHOM
aTTecTalMi Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLIEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKyIero KOHTPOJIA yCIeBaeMOCTH C yKa3aHHeM KpUuTepHeB X OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHus (OLEHOYHOE CPeACTBO - 3ajfauH) AJIA OLeHKH C(OPMHPOBAHHOCTH
kKomnereHiuu YK-1:

3azmaua Nel

Co3paTh MacCUB peasibHbIX CJyUalHbIX YMCeJl, PABHOMEDPHO pacripe/ie/ieHHbIX B MHTEpBasie
(10, 100). KomnuecTBO 3/1eMEHTOB MacCHUBA 3a/laBaTh C KaBUaTyphl. HaliTh MakCUMa/TbHBIN U MU-
HUMAJTbHBIN 37IeMeHThI TT0/TyueHHOT'0 MaCCHBa.

3agaua Ne2

BbluncuTh CyMMy 3HaKoIepeMeHHoro psga 1 — X + x2 - x3 + [7IsT TIPOM3BOJILHOTO 3HAUEHUS
JlefiCTBUTeNbHOTO MapaMeTpa X 13 uHTepBana (—1 < x < 1) c 3afaHHO# TOUHOCTEIO €. Uncia X U € 3a7jatoTcs C

KJ/IaBHUATYPHI. BBIUKMCINUTE KOIMUYECTBO ClaraeMbIX B HOHyHEHHOﬁ CyMMe.



3amaua Ne3
£ £ £ &
1-x+———+———+..
BbluncIuTh CyMMy 3HaKOTIepEMEHHOTO psifia 2 3 4 B! ISl TIDOM3BOJILHOTO 3HaueHUst
JIleiCTBUTeNILHOTO TlapaMeTpa X C 3a/laHHOM TIOrpeltHOCThio €. Uuena X U € 3ajaloTcsd C KJIaBUATYPBI.

BEIuMCIUTE KOTHMUECTBO ClaraeMbIX B HOqueHHOﬁ CymMmMme.

3agaua Ned
PR
Berunciute  cymMMmy  3HaKOIepeMeHHOTro — psiia 3 5 7 7 g TIPOW3BOJILHOTO 3HAYEHHS

JleHiCTBUTENHLHOTO MapaMeTpa X 13 uHTepBana (—1 < x < 1) c 3afjaHHOM TOUHOCTEIO €. Unc/a X U € 3a7jatoTcs ¢
K/IaBUATyPbl. BRIUMC/TUTE KOJMUECTBO C/IaraeMbIX B MOJTyUeHHOU CyMMe.

3agaua Ne5
. gin{Zx) gin{ 3ax) gin(4x)
sin{x) — + —
Bbunciute CcymMMy 3HaKOMEepeMEHHOrO psija 2 3 4 [JI1  TIPOU3BOJIBHOTO

3HaueHUs [[eHCTBUTENHHOTO MapaMeTpa X U3 uHTepBana (—m < X < M) C 3aJjaHHON TOYHOCTHIO €. Yucna X u €
3a4al0TCA C K/JIaBUATYPHI. BbIunc/InTh KOJIMUECTBO C/laraeéMbIX B HOqueHHOﬁ CyMMe.

5.1.2 TunoBble 3ajaHus (OLleHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPpMHUPOBAHHOCTH
xkomnerennuu OIIK-3:

3agaua Nel
Co3parb MaccuB 13 N LebIX CIy4alHbIX urces. 3HaueHUsl 3/1eMeHTOB MaCCUBA /I0/DKHbI IIPUHA/Ie)KaTh
unTepsany [0, N], rae uenoe uncno N 3agaéTcs ¢ knaBuarypsl. [IporpaMma 10/KHa BEIUHUCTSTD
cpe/iHee 3HaueHHe 3JIeMEeHTOB MacCHBa Y HAXOAUTh MaKCUMa/TbHbIM U MUHUMAJTLHBIN 3/1EMEHThI.

3amaua Ne2
o 1 A o
[Hanbl gelicTBUTe/bHBIE YKC/Ia ﬂll ﬂ“-l ... (3amaThb ¢ moMOI1[bI0 TeHepaTopa CAy4YaiHbIX yucen). Mi3BecTHO, UTo a1
(g, 090, .
> 0 ¥ uTO Ccpeiu a2,a3,... eCTb XOTSA ObI OJHO OTpUIiaTeNbHOEe uucsio. ITycts LM a!"™ ™l — unenbl JaHHOMN
MOC/IeJOBaTe/TLHOCTH, TIPe/IIIIeCTBYIOLINE TIepBOMY OTpPHLIATEILHOMY u/ieHy (n 3apaHee Heu3BecTHO). [TomyunThb
] 3
cpefiHee apudMeTHUeCKOe ﬂ’ll ﬂ-l "l ﬂi'l! .
3agaua Ne3
] o o
[HaHbl uncia n, ﬂ’lJ ﬂ-l "l ﬂ?! (3a1aTh C MOMOILIBIO reHepaTopa CiiydaiiHbIx uuces). OnpefenuTb KOJTUUeCTBO
1 ¥ .
YJIeHOB TI0C/IeI0BaTe/TbHOCTH ﬂll ﬂ-l "l ﬂi‘! MMEIOINX UYETHbIe TIOPS/IKOBbIE HOMEpAa W SIBJISFOIUXCS
OTpULiaTeTbHBIMU YHC/IaMH.
3agaua Ned
4 n o o
JaHbl HaTypa/bHBIE YKC/IA N, ﬂ’llﬂ’-l"'lﬂﬂ (3amaTh € MOMOLIBIO TeHepaTopa C/yuyaiiHbIX uucesn). Haiitu Te

1, L
YjIeHbI TI0C/Ie/I0BAaTe/IbHOCTU ﬂ’ll ﬂ-ﬁ "y ﬂi‘! , KOTOpBI€ SIBJIAIOTCS KBaJpaTaMU Lie/bIX YKUCe.

3agaua Ne5

A o

ﬂ-l " EEE' (3aaTh C TIOMOILIBIO TeHepaTopa ciiyuaiiHbix uncen). [lonyunts cymMy Tex
YKCeN IAHHOMW MOC/Ie/I0BAaTeIbHOCTH, KOTOPhIE HEUETHBI U OTPUIIATE/TbHBIL.

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

JaHbl 11e/1ble YMCIa ﬂil

OueHka Kpurepuu orjeHrBaHUs

3da4TeHO BreInonHeHbI TTOCTaBAe€HHBIE nepen CTyAeHTOM 3d/jaHUA. CTy,Z[eHT criocobeH 00BACHUTE




OneHka

Kpurepuu orjeHUBaHUS

ToJIyueHHbIe pe3yJ/IbTaThbl U C/1€/1IaTh COOTBETCTBYIOIIHE BBIBOJbI.

He
3a4UTeHO

He BbIMo/IHEHBI TOCTAB/IEHHbIE 3aJaHus.

5.2. OnucaHue MKaJl OIeHUBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOYHOMH

aTTecTaluu

Ikana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHQTEHHHﬁ

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIUI
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIMI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HAHUMU MuHuManbH | 3HaHWM B obGBeMe YpoBeHb
TEOPeTHUECKOTO o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/IbHBIX - riporpamMme obbeme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiouieM
N TpeboBaHHMHA. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonylieHo TOATOTOBKH! nporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble OmubKH HECKOJIbKO MOATOTOBKH.
OTKasza Herpy0bIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oImnb0oK
ommbok
ITpopemoHC
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBI®
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
YMeHH. PeliteHbl Bce | OCHOBHbIE yYMeHUSI.
3aj1au He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauv C Pemtens! Bce
MPOJEMOHCTPUP | 3afauu C 3ajlauu C
OLIeHWTDb Hajuue 3a7launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHUH BemonHeHs! | u 3a/1aunl.
OCHOBHbIE olmMbKaMH. | OLIMOKaMHU.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BeimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMHU BCe 3a/laHus, B
MecTo rpy0Obie BCE BCe 3afIaHust
obyuarolerocs ot obbeme, HO | HezjoueTaM | IMOJIHOM
OIIMOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJJ04eToB
TIO/THOM HEeKOTOpble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
HaBbiku | OtcyTcTBHE [Ipu pelueHun Nwmeetca ITpogemonc | Ilpogemonc | IIpogemonc | IlposemoHcTp
0a30BbIX CTaH/JapTHBIX MHHUMa/lbH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbI | WPOBaH
HaBbIKOB. 3aja4 He bl Habop 6a3oBbie 6a3oBbie HaBbIKH TBOPYECKUI
HeBo3MO>KHOCTB TIPO/IEMOHCTPHD | HaBBIKOB HaBBIKW TIPY | HABBLIKW IIPU | TIPH TIOAXOZA, K
OL|eHUTh HalMuKe | OBaHbI Oa3oBble | IS peleHnn pelLIeHnn perIeHnn peILIeHNI0
HaBBLIKOB HaBBIKW. VIMenu | peleHust CTaH[apTHB! | CTAQHJAPTHBI | HeCTaH[ApT | HeCTaHJApTHEI
BCJIe/ICTBUE MecTo rpy0Oble CTaH/IapTHBI | X 3371y C X 3a7au 6e3 | HBIX 337jaU | X 3ajad
OTKa3za oumbKU X 3a1au C HEKOTOpPBbIM | OLIMOOK U 6e3




obyuarorierocsi ot
oTBeTa

HEKOTOPBIM
u oImMOOK U

u HeJIoueToB
HeJoueTaMu HeJI0UeTOB
He/loueTaMu

IIxana OLl€eHUBAHUA ITPU HpOME)KyTOqHOﬁ aTTeCTaluu

Onenka YpoBeHb NOJrOTOBKH
NPeBOCX0/{HO Bce KommeTeHIMM (YaCcTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPLIX HarpaBieHa
IUCLMIUTMHA, CHOPMUPOBAHBEI Ha YPOBHE He HIDKe «IPEeBOCXO/IHO», TPOJEeMOHCTPHUPOBAHBI
3HaHWs, YMEHHUs, BJJileHHUs1 10 COOTBETCTBYIOILMM KOMIIETEHL[USIM Ha YpOBHE BbIlIe
pelyCMOTPEeHHOT0 TIPOrpaMmmoi
OT/IMYHO Bce xkommeTeHIMM (YacTd KOMIIETEHIMH), Ha (OpPMUpOBaHWe KOTOPLIX HarpaBjeHa
[IUCLMIUIMHA, COPMUPOBaHBI HA YPOBHE HE HIDKE «OTIUYHO».
3AUTEHO 0uYeHb XOpOIIIo Bce xommeTeHIMM (YacTM KOMIlETeHLMM), Ha (OpMUpOBaHME KOTODbIX HarpaBjeHa
UCIUTUTAHA, COPMHUPOBAHBI Ha YPOBHE He HIDKE «O0UeHb XOPOIIIO»
X0poLIo Bce xkommeTeHIMM (YacTd KOMIIETEHIMH), Ha (OpPMHUpOBaHWe KOTOPLIX HarpaBjeHa
JIUCLIMIUIMHA, COPMUPOBaHbI HA YPOBHE He HIDKE «XOPOLIO».
yAoBJIeTBOpUTEeNb | Bce KomreTeHIMM (YacTd KOMIIETEHIMH), Ha (OPMHUpOBaHHWe KOTOPLIX HarpaBjeHa
HO [MUCLIMIUIMHA, C)OPMHUPOBaHbI HA YPOBHE HE HIDKE «Y/IOBJI€TBOPUTEILHO», TPU 3TOM XOTs ObI
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyaoBieTBopuTe | XOTs ObI OfIHA KOMITETeHIMsi CHOPMHUPOBaHa Ha YPOBHE «HEY/IOB/IETBOPUTE/IHLHOY.
JILHO
He 3a4YTeHO
TJI0X0 Xots 6bI 0JjHa KOMITEeTeHLUsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0»

5.3 Tumnomblie KOHTPOJ/IbHbIE€ 3daJdHHA HW/IH HHbI€ MaTepHdJ/Ibl, HEOGXOJI[I/IMBIE AJIA OLl€éHKH
pPe3y/bTdTOB Oﬁy'-le}[l/lﬂ Had HPOMQ)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TunoBble 3ajaHus (OLleHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
KommeTeHIiuu YK-1

3agaua Nol

Co3aTh MaCCUB peabHbIX CTyYaliHbIX UHCeJ, PABHOMEPHO pacIipe/ie/IeHHbIX B UHTEepBasle

(10, 100). KonruecTBo 3/1€MEHTOB MacCHBa 3a/laBaTh C KaaBUaTypbl. HaliT MakcuMasbHbIN U MU-
HUMaJTbHBIM 37IeMEHThI TI0JTyUeHHOT0 MacCHBa.

5.3.2 TunoBble 3ajaHus (OLleHOYHOE CPeACTBO - 3ajfauM) /A OLeHKH C(hOPMHPOBAHHOCTH
kovmnerenuu OITK-3

3agaua Nol

Co3parb MaccuB 13 N LiefbIX CIy4alHbIX urces. 3HaueHUs 3/1eMeHTOB MacCUBA JI0/DKHBI IPUHA//Ie)KaTh
unTepsany [0, N], rae uenoe uncio N 3agaéTcs ¢ knaBuatypsl. [IporpaMma 10/KHa BBIUHCTSTD
cpefiHee 3HauUeHUe 3JIEeMEHTOB MacCHMBa U HAXOAUTh MaKCUMa/IbHbIA 1 MUHUMA/bHBIA 3/1IeMEHTHI.

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



Ouenka Kputepun oLieHuBaHus

BHbIMO/THEHBI TOCTaBIeHHBIE NEPel CTYZAeHTOM 3ajanust. CTYJIeHT CriocobeH 00BsICHUTh

3d4TeHO

TMOoJ/IydyeHHbI€ De3yJ/IbTaThl U CAe/1dTh COOTBETCTBYIOLIME BBIBOJbI.
He

He BbINO/IHEHBI TOCTAB/IEHHBIE 3aJaHusd.
3da4TeHO

5.3.3 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) A/ OIeHKH C(HOPMHPOBAHHOCTH
KoMmneTeHuu YK-1

3agaua Nel
HarmmcaTh TiporpaMmy BBIYMCTIEHUS TabMIIGI OCHOBHBIX TPUTOHOMETPUUECKUX (YHKIMI (CHHYCa, KOCUHYCa U

TaHreHca) /19 uHTepBaja yriaos [0,1/2] ¢ marom usMenenus yria 10° . 3anucars Tabiuiy BO BHELIHUIA (aiis.

3amaua Ne2
Co3/aTh C/Ty4aliHYI0 CTPOKY U3 CTPOUHBIX JIATHHCKUX OYKB. JITUHY CTPOKM 33/jaTh C K/IAaBUATYyphbl. IToACUMTaTh
KOJINYeCTBO TIOBTOPEHUH B CTPOKe OTpe/ie/IEHHOMN OYKBHI.

3agaua Ne3
Co3gath ciy4aiHyr0 CTpPOKY, cocrosifyr u3 uudp ot O go 9. [InMHY CTPOKM 3aaTh C K/IaBUATyphI.
IMopcunTaTh KOMMUYECTBO MOBTOPEHUH B CTPOKE OmpeAenéHHON HU(phI.

3azmaua Neq
Co3paTh cy4aliHy0 CTPOKY M3 CTPOYHBIX JIATUHCKUX OYKB. JIMHY CTPOKM 3a/laTh C K/aBUATypPhl. 3aMEHUTDb BO
BCeil CTpOKe 3a/laHHbIii CHMBOJ Ha JpYroi, Takke 3aJaBaeMblii C KiaBUaTypel. [lofcuuTaTh KOJIMUYECTBO
BBITTOJIHEHHBIX 3aMeH.

3agaua Ne5
Co3path C/IyyaiiHyl0 CTPOKY, COCTOSIIYIO U3 Lubp. JIUHY CTPOKH 3a[aTh C K/IaBUaTypbl. 3aMEHUTb BO BCEH
CTPOKe 33/laHHbIii CHUMBOJ Ha JpYyroi, TakXe 3ajaBaeMbli C KjaaBuaTyphl. [lofcuuTaTh KOJIMYECTBO
BBITIO/IHEHHBIX 3dMeH.
5.3.4 TunoBble 3ajaHus (OL[eHOYHOe CPeACTBO - 3afauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
kovmnerenuu OITK-3

3azmaua Nel
PelliuTh TpaHCILIEH/IEHTHOE ypaBHeHUWe MeTOJOM AUXOTOMUU U MeTofoM HbIOTOHa C 3aZjlaHHOM TOUYHOCTHIO.
CpaBHUTH CKOPOCTb CXOJUMOCTH 3TUX METO/OB.

3amaua Ne2
Hnst 3amandol Gyukumu f(x), Ha oTpeske [a,b] HaiiTu orpesiesieHHBIN UHTErpajl METO/IOM TIPSIMOYTOJILHUKOB U
MetosoM CumricoHa. ITocTpouTh C WCHONb30BaHWEM 3TUX MeTOOB rpaduKu 1epBooOpa3HON  Ayist

bynaxmm f(x).

3amaua Ne3
[ns 3aganHoit ¢yHkuun f(x), Ha oTpeske [a,b] TPeXTOUKOBBIM M MSATUTOUYKOBBIM METOJAMK HAaWTH 3HAuYeHHs
TepBOi ¥ BTOPOI MPOU3BOJHOM B 3aZlaHHOI Touke X(). [locTpouTh rpauiku nepBoii U BTOPOi MPOU3BOJHBIX.



3amaua Ned

[1pu nocTpoeHrU UHTEPHOMSILIMOHHOTO TIOJTMHOMA L{I } 0 TOYKaM, 3alaHHBIM Tab/MUYHO: Xi, yi (i=1,...n):

a. 3HaueHus1 GyHKIMU MOJIMHOMA He [IOJDKHBI COBMA/IaTh CO 3HAUEHUSIMU JIJaHHBIX
TaOJUILIBI B Y3/1aX UHTEPIIOMSAL[UN L(x) #y;

b. 3HaueHus1 hyHKYUU NOAUHOMA OOANHCHBI MOUYHO COBNAOAMb CO 3HAUEHUSIMU
O0aHHbIX Mabauybl 8 y31ax UHMepnoaAsyuU L(x;) = y;

c. 3HaueHUs1 GYHKIMU [TOJIMHOMA B y3/1aX UHTEPHOSILIUU [JOJDKHBI OTJIMYAThCS OT

TaO/IUUHBIX HA BEJTUUUHY 05y,
d. 3HaueHus HYHKIMH MTOTMHOMA OTIPE/EISFOTCS CPeAHNUM apru(MeTHUECKHUM OT
3HAUYEHWH B y3/1aX WHTEPIIOJISLINH.

3agaua Ne5

CremneHb (PYHKI[UM WHTEPITOSIIMOHHOTO TIOJIMHOMA L{I) IS N TabMMUHO 3aflaHHBIX TOYeK  Xi, Vi (i=1,...n)
orpeiensieTcss (hOpMYyJIOi:

a. nt+1

b. n2
c. n-1
d.n

Kputepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afaun)

OneHka Kputepuu orieHuBaHUs

BBICOKMIA ypOBEHB MO/ITOTOBKU, He3yrpeyuHoe B/ajieHUe TeOPeTHUECKUM
MaTepuasnoM, CTyZIeHT IeMOHCTPUPYeT TBOPUECKHUM TOX0[, K pelleHHI0
TIPeBOCXOHO HecCTaHjapTHhIX cutyaruid. CTyJeHT Jjai ToJTHBINA U pa3BepHYThIA OTBeT Ha BCe
TeopeTHYeCcKHe BOMPOCHI OusieTa v AOTOTHUTE/TbHBIE BOMPOCHI, TOTHOCTHIO
CaMOCTOSATeTIbHO BBITIO/IHU MTPAKTUUECKOe 3a/jaHue.

BbICOKHMIT ypOBeHb TIOATOTOBKH C He3HAUMTe/TbHBIMU OIubOKamu. CTyieHT fjas
TIOJIHBIM Y pa3BepHYTHIM OTBET Ha BCE BOIPOCHI, BHITIOJIHU MTPAKTUUECKOe 3a/laHue.
OT/IMYHO

I[Tpu oTBeTe Ha JONOIHUTE/IBEHbIE BOIIPOCH! (3a/jaHUsI) OMYyCKar0TCs

He3HauUuTe/IbHbIe HETOUHOCTU

Xopotuasi mogroroBka. CTy/IeHT JaeT OTBET Ha BCe TeopeTHUuecKre BOPOCHI, HO
HMMEIOTCS] HeTOUHOCTH B OTpeJie/IeHHsIX MMOHATHUMH, poLieccoB U T.1. CTyzeHT
OUeHb XOPOLLO

TIOJIHOCTBIO BBITIOJTHUJI MPaKTUUeCKoe 3a/laHre, OAHAaKO UMeI0TCS OT/ie/bHbIe

3aMeuaHus I10 Tpe/ICTaB/IeHUIO U UHTEePIIPeTaLy [10/1yYeHHBIX pe3y/IbTaToB.

XOopo1uio B LeJIOM XOopoliad rMoAroToBkKa C 3dMeTHBIMUA omrbKamMu Win HeagodeTaMu.
CTY,ZLEHT AdeT OTBET Ha BCe TeOpeTHUUeCKHe BOIIPOChI, HO UMEIOTCA HETOYHOCTHU B
ornpegeeHnusax HOHHTHﬁ, nmpoLeccoB " T.I1. HOHYCKEI}OTCH OLIMOKM TIpy OTBETAX Ha

AOTIO/THUTEJIbHBIE Y YTOUHAIOLIKE BOIIPOCHI 3K3dMeHATOPAd. CTy,ELEHT BBITIOJ/IHAET




OueHka Kpurtepuu oLieHUBaHUs

MpakTHU4eCKoe 3aJiaHue C He3HaunTe/IbHOM TIOMOIIBIO TIperogaBaTe/id.

MuHUMaTBEHO 10CTaTOUYHBINA YPOBEHb MOATOTOBKU. CTyIeHT TOKa3biBaeT
MUHMMAJTbHBIA YPOBEHb TEOPETHUECKUX 3HAHWH, Jie/laeT CyIeCTBeHHbIE OIUOKH,
VZI0B/IETBOPUTEEHO HO TIPY OTBETax Ha HaBOZSIIYe BOMPOCHI, MOXKeT MPaBUJIbHO COPMEHTHPOBATLCS U B
00IIMX YepTax JAaTh MPaBUILHBIN OTBeT. CTY/I€HT BBITIO/IHSIET TIPAKTHUECKOe
3a/laHue C CyIeCTBeHHOU MOMOLIbIO pernojaBaTeris.

IToAroToBKa HefjocTaTOYHas ¥ TpebyeT 0MOMTHUTEILHOT0 U3yUeH sl MaTepyaia.
CTy[ieHT He BBITIOJIHSET 3a/laHue [ia)Ke C CyILeCTBeHHOM MOMOILIIbI0 9K3aMeHaTopa.

Hey/I0B/IETBOPUTETBHO
CTygeHT faeT ouMboUYHEIe OTBEThI, KaK Ha TeOPeTHUYEeCKKe BOIPOCH], TaK M Ha
HaBO/AIIHE U JIOTIOJIHUTETbHBIE BOMTPOCHI 3K3aMeHaTopa.
IMToaroToBKa abcoMmOTHO HeflocTaTouHast. CTYZIeHT He BBITIOJTHUJI TIOCTaB/IeHHOe
TI0XO

3a/laHKre, OTBeUdeT Ha IT0CTaB/IeHHbIe BOIIPOCHI.

6. YuedHO-MeTOfMUeCcKOe U HH(}OpMaoHHOe o0ecrieyeHHe JUCHHUILTHHBI (MO/y/1s1)

OcHoBHasi uTeparypa:

1. MypaBweB Bnagumup Anekceesuu. [Ipaktrueckoe BBeZieHre B makeTr MATHEMATICA : yue6Hoe
rocobue / Hukeropozickuii rocygapcTBeHHbIN yHuBepcuteT um. H. U. JTobaueBckoro. - 31, 2-e, ucrp. u
nor. - H. Hosropog : U3g-8o HHI'Y, 2010. - 195 c. - ISBN 978-5-91326-142-7 : 42.96., 191 3k3.

2. OneMeHTbI JIMHEMHOM anrebpbl M aHATUTUUECKOM reoMeTpuM Ha 6a3e maketa "Mathematica". / JleBuH
B.A., Kammnaun B.B., Pribanka E.B. - Mocksa : ®usmatiaut, 2007.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=645853&idb=0.

3. Bop3yHoB C. B. fI3biku mporpaMmmupoBanusi. Python: pelieHre c/io)KHBIX 3a/ia4 : yuebHoe riocobue /st
By30B / bop3yHoB C. B.,Kypranuu C. [I. - Cankr-ITerep0Oypr : Jlanb, 2023. - 192 c. - Kuura u3
KoJinekuuu Jlanb - MHdopmatuka. - ISBN 978-5-507-45923-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=862855&idb=0.

4. ®enopos /1. FO. [TporpaMMupoBaHue Ha si3bIKe BLICOKOT0 ypoBHs Python : yue6HOe mocobue / 1. FO.
den0opoB. - 5-e U3, ; mep. u AoIL. - Mocksa : FOpaiit, 2023. - 227 c. - (Bsicitiee o6pa3oBanue). - ISBN
978-5-534-17323-9. - TekcT : 3nekTpoHHbil // IBC "FOpait"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=871113&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. Illep6akor A.T. [TpakTUKyM u3yueHus si3bika TiporpamMmmrpoBaiuss PYTHON. HauanbHbIN ypOBEHD :
Yue6Hoe rocobue / A.T'. [l]lepbakoB. - Mocksa : PycaitHc, 2023. - 116 c. - Pexxum goctymna: book.ru. -
ISBN 978-5-466-04841-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=878187&idb=0.

[TporpammHoe obecrieueHre U VIHTepHET-peCcypChl (B COOTBETCTBUU C CO/IePXKaHUEM IVCIUTIIAHBI):



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

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

Jupyter. Odurmanbhbii cait. — 2022. — URL: https://jupyter.org/. [371eKTpoHHbIN 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/. [3nekTpoHHbI# pecypc].

Python 3 ans HaunHaroux. — 2022. — URL: https://pythonworld.ru/. [3nekTpoHHbIN pecypc].
NumPy. — 2023. — URL: https://numpy.org/doc/stable/index.html. [31ekTpoHHBII pecypc].
100 NumPy 3agau. — 2023. — URL: https : / / pythonworld . ru / numpy / 100 - exercises . html.
[3/1eKTPOHHBIN pecypc].

SciPy documentation. — 2023. — URL: https://docs.scipy.org/doc/scipy/index.html. [3/1ek-
TPOHHBII 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/. [31eKTpOHHBIH pecypc].

Matplotlib: Visualization with Python. — 2023. — URL: https://matplotlib.org/. [3/1eKTpoHHBII1
pecypc].

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

bubnroTeka CMMBO/IbHBIX BhIurcieHnd SymPy. — 2023. — URL: https://www.sympy.org/en/
index.html. [3nekTpoHHbIH pecypc].

Numba. Accelerate Python Functions. — 2023. — URL: https://numba.pydata.org/. [3neKTpoH-
HBIU pecypc].

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJIeHHsI yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUUHBIM 000pyZOBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yUueHUs, KOMITbIOTepaMH.

[TomeljeHust 151 CaMOCTOSITe/IbHOM paboThl 00yYaroLMXCsl OCHAlL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/IIOUeHUs1 K ceTd "VHTepHer" U oOecrieyeHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

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

Agtop(b1): ComoB Hukosait BUKTOpOBUY, JOKTOP (PU3MKO-MaTeMaTUUeCKUX HayK, JOLIEHT.

3aBeayroumii Kaeapoii: UynpyHos EBrenuii Bnagumuposuu, JOKTOp (PH3UKO-MaTeMaTUYeCKUX
HayK.

ITporpamMma ozobpeHa Ha 3acejaHUM MeToAnuecKou Komuccuu ot 30.11.2024, mpotokomn Ne 6/H.
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