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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.07 HayuHoe mporpaMMHpoBaHie OTHOCHUTCS K 00s13aTesTbHOM YacTr 00pa3oBaTesibHON
[IpOrpaMMBl.

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
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: 3Haem OIIK-1.1: Omuem no
pewamb akmyanbHble | cogpeMeHHble Memoob! 3HATH 1abopamopHbIM DK3aMeH:
3a0auu peuweHus 3ad0au Memoduxy paspabomku pabomam KOHMDObHbLE
¢yHOamenmanbHoli u . p
. ¢yHOameHmanbHoli u npoepamm Ha s3bike Python,
npuKknaoHoli . 60npochl
npukaaoHoli MameMamuxu axanusa ux acppekmueHocmu u
mamemamuku
OIIK-1.2: Ymeem NnooXoobl K ee N08bIWeHUI0 0151
ucnonb308amb peueHus 3a0ay HayuHou
¢pyHOameHmanbHble 3HAHUSA U | destmeabHOCMU.
npakmuueckuti onbim 8
npogeccuoHanbHol
pocp OIIK-1.2:
OdessmenbHOCMU
YMETH
OIIK-1.3: iImeem HasblKu
IIpumeHsamb Ha npakmuke
PpeleHUst aKmyanbHbIX U .
6 mexHonozuu Scipy, Numpy,
3HAUUMBbIX npobaem .
P _ Pandas, Matplotlib dns
¢yHOameHmanbHol u
. paspabomku npoz2pamm 01s
NpuK1aoHoll mamemamuku o
peueHus 3a0ay HayuHou
OdessmenbHOCMU.
OIIK-1.3:
BJIAJIETD
Hasbikamu Hacmpoliku
PyCharm 0ns pazpabomku
npo2pamm, UCnoAb308aHUS
mexHonoeutl Scipy, Numpy,
Pandas, Matplotlib dns peweHus
3a0au HayuHoll desimeabHOCMU.
OIIK-3: CnocobeH OIIK-3.1: 3Haem OIIK-3.1: Omuem no
paspabambieams cospemeHHble Memoobl 3HATDH nabopamopHbIM DK3amen:
Mamemamuyeckue aManu3a MamemamuyecKux Memoduky paspabomku pabomam KOHMDOAbHbIE
Modenu u npogooumb . p
MoOesell npu pewleHuu 3a0ay 8 |nNpoepamm Ha si3bike Python,
UX aHanu3 npu B 60NnpocChl
obaacmu npogeccuoHanbHol |aHaausa ux a¢pgpexmugHocmu u
pewieHuu 3a0ay 8
o6aacmu desimeabHOCMU Nnooxo0bl K ee No8bILEeHUIO 0151
NpoGeccuoHanbHoI OIIK-3.2: ¥Ymeem peuueHus 3a0au
oessme/nbHOCMU pa3pa6ambleamb npou3eoacmeeHHo-




Mamemamuueckue mooenu u
npoeooumb UX aHanu3 npu
peweHuu 3adau e obnacmu
npogeccuoHanbHou
desimeabHOCMU

OIIK-3.3: Imeem HasblKu
pazpabomku HoBbIx
mamemamuyeckux mooesell
npu peweHuu 3a0au 8
obaacmu npogpeccuoHanbHOl
desimenbHOCMU

mexHon02u4ecKoll

desime/ibHOCMU.

OIIK-3.2:

YMETH

TlpumeHsamb Ha npakmuke
mexHonozuu Scipy, Numpy,
Pandas, Matplotlib ons
pazpabomku npoepamm ons
peuueHus 3a0au
npou3eo0CMEeHHO-
MeXxHO102Uu4eCKoU

desimeibHOCMUL.

OIIK-3.3:

BJIAJIETH

Haebikamu Hacmpoliku
PyCharm das pazpabomxu
npoz2pamm Ha si3bike Python,
UCNONb308aHUS MexHOM02UL
Scipy, Numpy, Pandas,
Matplotlib dnsn pewenus 3adau

npou3eo0cmeeHHO-
mexHon02u4ecKol
desimenbHOCMU.
ITK-1: Cnocoben TIK-1.1: 3Haem memoObl IIK-1.1: Omuem no
paspabambigams u pazpabomku u aHanusa 3HATH 1abopamopHbIM SK3amen:
auaausupoeamn KOHUeNnmyaabHbIX U Memodbl paspabomku pabomam KOHMDObHbIE
KOHYenmyanbHble U . p
meopemuueckux mooeneil KOHYenmyaabHbIX U
meopemuyeckue . 80npochbl
peluaembix npobsiem u 3a0au 8 | meopemuyeckux mooeneil npu
Modenu peuwlaembix N
npoGnem u obaacmu npogeccuoHanbHoli | paspabomke npoepamm Ha
3adau & obaacmu OesimenbHOCMU A3bike Python
npogeccuoHanbHou IIK-1.2: Ymeem npumeHsmb
dessmeabHOCMU MemoObl pazpabomku u
pasp T1K-1.2:
aHaau3a KOHYenmyaabHblx U
Henmy YMETb

meopemuuecKux mModesel
pewiaembix npobaem u 3aday 8
obaacmu npogeccuoHanbHoll
OesimenbHOCMU

IIK-1.3: Mmeem onbim
npumeHeHuUsl Menooos
paszpabomku u aHanusa
KOHYenmyaabHbIX U
meopemuuecKux mMooeell
pewaembix npobaem u 3adau 8
obaacmu npogeccuoHanbHou

desimenbHOCMU

Paspabambieamp
KOHYenmyanbHble U
meopemuueckue Mooeau npu
paspabonike npo2pamm Ha
A3bike Python

TIK-1.3:

BJ/IAJIETh

Haebikamu aHanuza
KOHYenmyaabHbIx U
meopemuueckux modesell npu
paszpabomke npo2pamm Ha
a3bike Python




3. CTpyKTypa U cojep)KaHHe AUCIUIIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O011as TPy/J0EMKOCTBD, 3.€e. 5
Yacos o yuedGHOMY I/IaHY 180
B TOM UHCIIe
ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):
- 3aHATHS JIEKIIHOHHOT'0 THIIA 32
- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 32
- KCP 2
caMocTosTe/IbHasA padoTa 78
ITpomexyTouHas arrecTanusa 36
JK3aMeH

3.2. CozepkaHue JUCLUIIIVHbI

(cmpykmypupogsaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

axkademuuecKux udacos u 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHMe pa3fiesioB ¥ TeM JUCLIATUIMHBI Bcero B TOM UHC/Ie
(wacer) KonTakTHast pabora (pabota Bo
B3aMMO/IeHCTBUY C TIpero/aBaresiem),
Yyachl U3 HUX
SaHATHS CamocTosTe/nbHast
CeMHMHapCKOro pagora
3aHATHA THTA o6yuarowyerocs,
JIeKLJUOHHOTO | (TpakTuueckre | Bcero 1ackl
TUMa 3aHATUsI/Tabopa
TOpHBIE
paboThl), Uacel

0 0 0 0 0

H 2 H 2 H
OcHoBbl nporpammypoBanust Ha Python B Python Notebook. Beezienue B
MPOrpaMMHpPOBaHKe C UCII0Ib30BaHKeM (pOpMYyJI, LIMK/IOB, CIIMCKOB, QYHKIHH, 7 6 6 12 15
MaccuBoB (6ubmmoreka NumPy), cTpok, ciioBapeii. BBesieHre B Kiiacchl 1
OOII. Pa3paboTka MO/y/IbHBIX IPH/IOKEHUH B cpefie PyCharm.
Pa3yuHble Cr1ocobBI peCTaB/IeH)s M BU3yalu3aliii HayYHbIX JaHHbIX C
rcronb3oBanueM Matplotlib 1 NumPy. I'eHepanust ciry4aifHBIX 4ucelt. 27 6 6 1 15
MeTtozpl MoHTe-Kapio. CHMBOJIbHBIE BBIYMC/IEHHS] C UCTI0/Ib30BaHIEM
SymPy.
0630p Bo3moxkHOCTeli NumPy, SciPy, Pandas. [IpuMeHeHre MallMHHOTO
00yueHHst K HAy4YHBIM 337iauam. Kiracrepusarus, Kiaccudukanus, 28 6 6 12 16
perpeccHoHHBIN aHanu3. Mcrosb30BaHue CTaTUCTUYECKUX BO3MO)KHOCTeH
OMOIHOTEK /IS aHA/IM3a JaHHbIX.
O6paboTka u3obpaxkenuii (SciPy). Ananus rpados (6ubnuoTeka igraph). 28 6 6 1 16
Vcrniosib30BaHe MaTPUYHBIX BeIUKC/IeHHit. [IpeobpazoBanue Dypee.
Pa3paboTKa napanieybHbIX IPUIOKeHHH. 3aaudl ONTHMU3aLH U
b depeHIINaNBPHOrO UCUUC/IeHNs. ATIPOKCAMAaNus QyHKIIUH. 0 8 8 16 16
Kpoccramuparwsi. AHanu3 3¢GeKTHBHOCTH pa3paboTaHHOro KoJa.
AJITOpUTMBI U CTPYKTYPHI [JaHHBIX. PeTy/sipHble BRIPOKEHUS.
Artrecrauus 36
KCP 2 2




Wroro ‘ 180 ‘ 32 32 ‘ 66 ‘ 78

Copiep>kaHue pa3/e/ioB U TeM JUCIUILTHHBI

1. OcHoBsl iporpammupoBandust Ha Python B Python Notebook. BeezeHue B mporpaMMupoBaHue C
HCTI0/b30BaHKeM (OPMYJI, IUK/IOB, CITUCKOB, PYHKIMM, MacCUBOB (61boTeka NumPy), cTpoK, c/ioBapet.
Beegennie B kinaccel 1 OOIT. Pa3paboTka MOAYIbHBIX TPUIOXKeHUH B cpefie PyCharm.

2. Pa3muHbIe criocoObl TIpe/ICTaB/IeHHsT M BU3yaM3aliii HayYHBIX JaHHBIX C UCIo/Ib3oBaHueM Matplotlib u
NumPy. I'eHepaijusi cinyyaiiHbix urcen. Metozabl MoHTe-Kapso. CUMBOJIbHBIE BBIUKCIEHUS C UCIIOIh30BaHUEM
SymPy.

3. 0630p Bo3moxkHocTert NumPy, SciPy, Pandas. [TpuMeHeHHe MallTMHHOTO 00YUeHHsI K HAYUHBIM 3a/jauaM.
Knacrepusaiiusi, knaccudukaliyisi, perpecCHOHHbIN aHanu3. Vcrob30BaHue CTaTUCTHUYeCKUX BO3MOKHOCTeH
O6ub/IMOTeK /171 aHa/TH3a JJaHHBIX.

4. Obpabotka nzobpakenui (SciPy). Ananu3 rpadoe (6ubauoreka igraph). Vicrosib30BaHre MaTPUUHBIX
BerurcsieHni. [Ipeobpa3oBanue Dypre.

5. Pa3paboTKa napasiie/ibHbIX PUIOXKEHUH. 3a1auMl ONTUMHU3ALIY U [ depeHIMaTbHOTO HCUUC/IEHUS.
Anmpokcumarius dyHKiui. KpoccBanugarus. AHann3 3pQeKTHBHOCTH pa3paboTaHHOTO Ko/ja. AJITOPUTMBI U
CTPYKTYPHI IaHHBIX. Pery/sipHble BEIpa)KeHHS.

4. YueOHO-MeToaMUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IIOUaeT B ceDdsi MOATOTOBKY K KOHTPOJIBHBIM BOITPOCAM U
3aZlaHUsIM [IJIsT TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTaldd 0 UTOTaM OCBOEHHS JUCLIATUIAHBI
TIPUBEJIeHHBIM B II. 5.

CamocrosiTenibHasi paboTa CTYZIeHTOB TIOZipa3/ieNisieTCs Ha CIeAyoIie KaTeropyu:

— M3yueHue yueOHOM UTepaTyphl (CM. epeueHb 00pa3oBaTe/IbHbIX MaTePUAsIOB).

— BrimosiHeHre y1labopaTOpHBIX pabOT Ha C/IeAyIOIIMe TeMbl: HAaCTPOHKa Cpe/ibl pa3paboTKH U MPOeKTa
B PyCharm u Anaconda g5 3arycka nakeTtoB scikit-learn, numpy, pandas, matplotlib, pelienue
CUCTeM JIMHeMHbIX YpaBHeHUM, BU3yau3alivs HayUHbIX JaHHbBIX, arllpoKCUMalys QyHKIWH,
yKc/ieHHoe pelilieHre AuddepeHI[HaibHbIX YpaBHEHUH, pellieHue 3a/layu ONTUMH3al[iH, IPUMeHeH e
MaIIMHHOTO 00yueHus jisl K/laCCUDHUKALMN U perpeccuu GeHOTHUIIOB MallieHTOB C CHHAPOMOoM [layHa,
CTaTUCTUUYECKUM aHa/IM3 XapaKTepUCTUK KaJbLIMeBbIX COOBITHI, TTOCTPOEHNE U aHAN3
rapeHK/IMTHYeCKUX rpadoB, UaCTOTHBIN aHa/IN3 KabLIMeBbIX COOBITHM, aBTOMaTUUeCcKasi pa3MeTKa
MeIULUHCKUX IaHHBIX, CUMYJISILIAS XeMOTaKcrca bakTepui.

5. @oHA OLEHOYHBIX CPEeACTB /I TEKYIero KOHTPO/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMu Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/J1bTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYIero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBsle 3ajaHus (OI[eHOYHOE CPeACTBO - OTUeT Mo /1abopaTOPHBIM PadoTam) AJIs OLIEHKH
chopmupoBanHocta KommnereHnuu OITK-1:

1) TIIpumeHenue MeToza HeroTOHA A/1s pellieHNst ypaBHEHH.



2) AmnmpokcuManus JaHHBIX CyMMO# TPEX 5KCIOHEHT.

3) Haiiti mapameTpbl MOJie/Td CBETUMOCTU CBEPXHOBOM 3Be3/Ibl THTIA | He/TMHeHBIM MeTO/I0M HauMeHbBIIINX
KBaZIpaToB.

4) TlogoGpatb MO/esTb, aNMPOKCHMHUPYIOIIYIO AaHHBIE COTHEUHON aKTHBHOCTH.

5.1.2 TunoBsle 3aaHus (OL{eHOYHOE cpPe/CTBO - OTUeT 1o 1a00paTopHBIM padoTam) A/Is1 OLEHKH
cdopvupoBanHocTu komnereHuu OITK-3:

1) VYknagxa 6e3 nepeceueHnit N KOHIPYIHTHBIX KPYTOB B JMHUYHBIA KPYT C MAaKCUMalbHbIM PaJi1yCOM.
2) BbluMCIUTE CyMMY I1€PBbIX N UieHOB psiia Teitiopa [ 3aiaHHON (YHKLMU.

3) MWcnosnw3ys npaBuio NpsIMOYTOMbHUKOB, Tpamnenuii 1 CUMIICOHA C MOMOIIbI0 BBIUMC/IEHUS 3HaUeHUs
WHTerpasna Haity npubmkenue yrcna [u.

4) TlocTpoeHue MOIMHOMUATBLHON UHTEPIIO/ISLIMA UCKYCCTBEHHO CTeHePUPOBAaHHBIX JaHHbBIX.

5.1.3 TunoBsle 3ajaHus (OLeHOUHOE CPeACTBO - OTUeT Mo JIaGopaTopHBLIM padoTam) Jjisi OLIEHKH
copmupoBaHHocTH Komnerennuu ITK-1:

1) TIpoBecTu cepuio 3KCTIePUMEHTOB, TeCcTHpYoiyto GyHKIMH linalg.solve u linalg.cond Ha mMaTpuLax
CIeLjManbHOro BU/a.

2) CpaBuutb anroputM llITpacceHa v OOBIUHBIN aITOPUTM YMHOKEHUs] MaTpPUL].

3) OkcrmepuMeHTaTBHO HalTH BCe KaueCTBEHHO pa3iriyHble ()a30Bbie TPaeKTOpUW B Mofienu BosbTeppa-JloTke
TPOCTON 3KOCHUCTEMBI.

4) Cwmogenupyiite moséT KaMus Pooun I'yaa, 6pocaroiiero ero uepe3 60HHUIY KPerOCTHOMN CTEHBI B
OTKPBITOE OKHO, CTOSILErO 3a Heli 3aMKa.

Kpurtepuu oneHuBaHus (O1[eHOYHOE cpeACTBO - OTUYeT 1o JIabopaTopHBLIM paboTam)

OueHka Kputepuu olieHuBaHUs

BeirosiHeHb! Bee Wi OoJIbIIasi yacTh 9TAroOB PellieHus 3a[jaui UK 3ajiada pelieHa C
3aUTeHO He3HauuTebHBIMU HeZoueTaMu. Kog v pe3ysbTaThbl paboThl MPeCTaB/eHbI TIPEMOJaBaTe o B
CPOK.

BeirnosiHeHbI He BCe /1abopaTopHble PabOThI WM BITIOJTHEHBI HE B TIOJTHOM 00beMe (TIpe/iCTaBlIeHo
He

He TI0/THOe OTMCaHKe 3TaroB BHINOIHEHHs 3a/laHui, Ko7, paboTaeT HEKOPPEKTHO, pe3y/bTaThl

3aUTeHO
paboThI He TIpe/ICTaB/IeHbI MTPETOZaBaTeo).




5.2. OnncaHue MIKaJI OIeHNBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCI{UIIMHE ITPH MPOMEe)XyTOYHOMN

aTTecTaluu

IITkana oneHUBaHUsI C()OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBeHn
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO ouYeHb
J10X0 XO0pOoI1110 OT/IUYHO NMPeBOCX0/{HO
POBaHH HMTEe/IbHO pUTe/ILHO XOpo1Io
ocTH
KoMIeT
eHIuit
(uHANK
aropa
AOCTHK He 3aYTeHO 3auTeHO
eHus
KoMIeT
eHIHI)
YpoBeHb
OtcytcTBHE YpoBeHb poset
o . 3HaHU B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHUYeCcKoro o obneme, ’ 3HaHWUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. ” JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe " 10111eM 3HaHUH B
HeBo3MO>KHOCTb 1l ypoBeHb 1o11eM COOTBETCTB
MHHHMa/bHBIX . rporpamme obneme,
3HaHUS | OLIEHWUTb MIOJHOTY o 3HaHUM. rporpamMme yiolieM
o TpeboBaHUH. MO/IrOTOBKU TIpeBBIIIAOLIe
3HaHUI JonyleHo MOATOTOBKH! rporpaMme
Hmenu mecto . JomyieHo M MporpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1eHo MOATOTOBK
rpy6ble omMOKH HECKOJIbKO TOATOTOBKH.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecylecTBe
obyyarorerocst T omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ormbok
IIpogemonc
TPUPOBAHBI
IIpogemoHc PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHBI | BCe
BCE yYMeHHsI. IIpogemMoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMpOBaHkbI BCe
ITpu perennn yYMeHUSI. YMeHUSI.
MHHUMAa/IbHbIX YMeHUSI. BCE OCHOBHBI®
o CTaH/lapTHBIX PeruieHsl Peruens! Bce
YMeHHH. PeliteHsl Bce | OCHOBHBIE YMeHUSI.
3a7lau He THUIOBbIE OCHOBHbIe
HeBo3M0OXXHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJIEMOHCTPUP | 3afaul C 3ajlauu C
OLIeHUTb Ha/Iuuue 3aJau. OT[ie/IbHBIM | OCHOBHbBIE
Ymenus o OBaHbI HerpybbIMU | Herpy6bIMU
yMeHHU BemonHeHs! | U 3ajlaun.
OCHOBHbIE olmMOKaMH. | OLIMOKaMHU.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BoimosHeHbI
ymeHust. imeu | BeinonHeHs! | BbinosHeHb!
OTKasza B TIOJIHOM €HHBbIMU BCe 3a/laHuf, B
MecTo rpy0Obie BCE BCe 3a/IaHust
obyuarolierocs ot obbeme, HO | HeJoueTaM | TMOJHOM
oIMoKH 3a[laHus], HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH He/l0ueToB
TIO/THOM HeKOoTopble
HeJloueTaMu | bl BCe
obbeme C
3a/,aHus B
He/loueTaMu
TOTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHC
6a30BbIX [pu pewenuu o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHPOBAHbI IIpogemoHCTp
HaBBIKOB. CTaH/|apTHBIX 6asoBble HaBBbIKU
HaBbIKOB 0a3oBbIe HMpOBaH
HeBo3MO>KHOCTb 3ajlad He HaBBIKU TIPA npu .
b0 ¢ HaBBIKY IIPA TBOPYeCKHUH
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP pelieHUn perieHnn
HaBbiku perIeHust pelLeHnH TIOAXOZ, K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHBI peLIeHNI0
BCJ/Ie/ICTBUE HaBbIKU. VMenu X 3afia4 C HBIX 33/jau
X 3a/lau C X 3374 Oe3 HeCcTaH/apTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEeKOTOPbIM omuboK u X 3a/iau
obyuarorerocsi Ot | OmUOKH u OIMOOK U
u He/|0YeToB
oTBeTa HefloueTaMu He/l0ueToB
He/0ueTaMHu

IIxana OLl€eHUBAHUA ITPH HpOME)KyTOqHOﬁ aTTeCTaluu




OneHka YpoBeHb NOJrOTOBKH

NPeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWsl, B/afleHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIlIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi

OT/INYHO Bce xkomrmeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHWe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, CHOPMHUPOBaHbI HA YPOBHE He HIXKe «OT/IUYHO».

OuYeHb XOpOII0 Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIIUINHA, ChOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIOo»

3a4YTeHO

XOpOoI1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHWe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHBI HA YPOBHE HE HIDKE «XOPOLLO».

y/oB/IeTBOpUTeNb | Bce kommereHIy (W4acTé KOMIIeTeHLM), Ha ¢OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO IUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
O/iHa KoMIleTeHIMs1 COPMHUPOBaHa Ha YPOBHE «YOB/I€TBOPUTEILHO»

HeyaoBierBopuTe | XO0Ts ObI OffHA KOMITETEHIMsI CHOPMHUPOBaHA Ha YPOBHE «HEY/IOB/IETBOPUTEIHLHOY.
JIHO

He 3a4YTeHO

TJI0XO0 Xots 66 0[jHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA W/IH HHbI€ MaTepHd/ibl, H606XO}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMQ)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX
OIl€eHUBAHUA:

5.3.1 TunoBble 3apaHusa (oIeHOUHOe CpeACcTBO - KOHTpo/bHbIe BOMPOCHI) A/ OLIEHKH
copmupoBanHocTu KomnereHiuu OTTK-1

1. Cnoco6sI ipesicTaBneHNst M BU3yalr3alii HayYHbIX JaHHBIX
2. MWcnonb3oBaHKe 00BEKTOB array ¥ matrix. PerieHue 3a/jau MaTpHUUHOM anreOpsbl.
3. Ilpumepsl UCII0/I30BAHUS CITUCKOB, CJIOBapei, CTPOK

4. OcHoBHble oniepaTopkl Python, ucnons3oBanue pyHkiumii B Python, pekypcusi, nepesjaua u Bo3BpaT
(byHKIMI B KauecTBe rapamMeTpoB, 00paboTKa Moc/ie/[oBaTe/IbHOCTeH 1 UTePaTOPbl, FeHepaTophbl

5.3.2 TumnoBbie 3apaHusi (OLeHOUYHOe CPeACTBO - KOHTpO/IbHBbIE BOMPOCHI) 1A OLEHKH
copmupoBanHocTu KomnereHiu OTTK-3

1. Bo3moskHOCTH 6ubMOTeKH igraph asist aHam3a rpados. IIpumepsi 3aau

2. Merto/pl noBbILIeHUs 3PPEKTUBHOCTH PabOThI TIpOrpamMM, pa3paboTaHHbIX Ha Python
3. Crioco6bl opraHu3aluy NMapasuie/bHbIX BeIurcieHui B Python

4. AJTOpPUTMBI MallIMHHOTO 00yueHus 6ubmoreku SciPy. ITpuMepsl 3aau

5.3.3 TunoBbie 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpo/IbHbIe BOMPOCHI) A/l OLIEHKH
copmupoBaHHOCTH KoMneTeHnmu [1K-1



1. Metopb! anmpokcuManuy GyHKLuM B 6ubimoreke SciPy
2. Pa30op peryispHbIMU BBIDAKEHUSIMH TeKCTa B Python

3. OO6paboTka n300pakeHuit ¢ momorrpo SciPy

4. AnropuTmbl KpOoCCBaIuAalvn

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONIPOCHI)

OneHka Kputepuu orjeHMBaHUS
CTyJeHT fian pa3BepHyThIM OTBeT Ha BCe BOMNPOCHI U [IPU 3TOM
TPeBOCXOHO YACHT AL PasBepryT P P
MIPO/IEMOHCTPUPOBAJI 3HaHUE [JOMO/THUTE/ILHOIO MaTepraIa.
OT/IMYHO CTyJeHT fian pa3BepHyTbIi OTBeT Ha BCe BOIIPOCH.
OueHb XOPOLLIO CTyJeHT jan OTBET Ha BCe BOIIPOCHI, BO3MO)KHO C He3HAUUTEe/IbHBIMU HeJJ0YeTaMH.
XOpOLLO CTyzileHT OTBeTH/1 Ha OOJIBLIYIO YacTh BOIIPOCOB C He3HAUUTE/IbHBIMY HefloueTaMH.
VZI0B/IETBOPUTE/ILHO CTyzeHT OTBeTH/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C CYII|eCTBEHHBIMU HeZI0UeTaMH.
I[pu oTBeTe CTy/eHT AOMyCKaeT IrpyObie OMMOKY B OCHOBHOM MaTepuase u
HeYZl0B/IeTBOPUTE/ILHO
pellleHrH CTaH/apTHBIX 3a/au.
OTcyTCTBHE 3HAHWI MaTepuasa, OTCYyTCTBYeT CIIOCOOHOCTh pelleHUsl CTaHJapTHBIX
IUIOXO
3ajau.

6. YuedHO-MeTOfMUeCKOe M HH(}OpMaOHHOe o0ecrieyeHHe JUCHUILIHHBI (MO/y/151)

OcHoBHasi uTeparypa:

1. Bezenue B mporpamMupoBanue Ha Python / CeBepenc Y. - Mocksa : UHTYUT, 2016., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=662922&idb=0.

[lononHuTebHas mUTeparypa:

1. lTupo6okora C. H. ITporpammupoBanye Ha si3bike Python : yueGHoe mocobue fiy1st 1abopaTOpHBIX
3ansituit / [ITupo6okosa C. H., Karryrees A. A., Cynbi3 A. B. - HoBouepkacck : FOPT'TIY, 2020. - 104 c. -
bubsmorp.: gocTynHa B KapTouke KHUTH, Ha caiite DBC JlaHb. - Kaura u3 komnekiuu FOPTTLY -
Nudopmaruka. - ISBN 978-5-9997-0725-3., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=780630&idb=0.

[TporpammHoe obecrieueHre 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUHU C COJlePKaHUEM /IMCIATUIHBI):



. Jlytiy M. U3yuaem Python. — 3-e uza. — CI16: CumBosn-timoc, 2009. — 848 c. (2000 3k3.) —
ISBN 978-5-93286-138-7

. JIytiy M. TIporpammupoBanue Ha Python. — 2-e u3g. — CI16: CumBoii-tutioc, 2002. — 1136 c.
(2000 5k3.) — ISBN 5-93286-036-7

. Magnus Lie Hetland Beginning Python: From Novice to Proffesional. — Apress, 2005. — ISBN
1-59059-519-X

. Hans Petter Langtangen A Primer on Scientific Programming with Python. — Springer, 2009. —
ISBN 978-3-642-02474-0

. Sandro Tosi Matplotlib for Python Developers. — Packt Publishing, 2009. — ISBN 978-1-
847197-90-0

. Jaan Kuisalaas Numerical Methods in Engineering with Python. — Cambridge University Press,
2005. — ISBN 978-0-521-85287-6

. Robert Johansson, Numerical Python: Scientific Computing and Data Science Applications with

Numpy, SciPy and Matplotlib. Apress L. P. (2018)

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUIIMHBI (MO/Y /1)

YueOHble ayfUTOPWU [/ TIPOBeJieHHs] y4eOHbIX 3aHSTHH, MpPeAyCMOTPEeHHBIX 00Opa3oBaTenbHOU
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUeCKUMHU
Cpe/iCcTBaMU 00yUeHUsI.

[MomereHyst 4711 CaMOCTOSITeNIbHOM paboThl 00YYalOIMXCST OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOXXHOCTBIO TIOAK/IIOUeHUs1 K ceTn "MHTepHeT" U obecriedyeHbl [JOCTYIIOM B 37I€KTPOHHYHO
MH(OpPMaIMOHHO-00pa30BaTe/bHYI0 Cpesy.

[Mporpamma cocTtaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nozrotoBky/crieqyanbHocTy 01.04.02 - IlpukiagHas MmaTeMaTvka U MHGOpMaTHKa.

ABtop(b1): KprBoHOCOB Muxaun ropepud.
3aBeayromuii Kadeapoii: ViBaHueHKo Muxaun BacumbeBud, 0KTOpP PU3MKO-MaTeMaTHUeCKUX HaykK.

ITporpamma ofj00peHa Ha 3aceflaHUU MeTouuecKou komuccuu ot 02.12.2024, npotokon Ne 5.
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