MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit dexepannu
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit

577 OTAEJEHME JIABEPHBIX U IIJIASMEHHBIX TEXHOJIOT U O®UCA
OBPA3OBATEJIbHBIX ITPOI'PAMM (M)

OIOBPEHO YMC JIAIIJIA3
[Tpotokomn Ne 1/08-577

ot 29.08.2024 .

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

A3BIK TIPOTPAMMUWPOBAHUIA PYTHON B HAYYHBIX BBIUMCJIIEHUAX

Hanpasienue moaroToBku [1] 12.03.05 JlazepHas TeXHUKA U JIa3€pHbIE TEXHOJIOTUU

(criennaabHOCTD) [2] 12.03.03 ®oTonuka 1 onToMH(OpPMATHKA
3
- = =
= = ; S S = =
4 2 s < s Z = e
= L . ] = =" 13 o
N Z g | = 5 |2 LS E g 2%
5 s g% | =E |g |Z&g ¢ S | §3¢
g == |58 | & 22 |2 SZe o . = Ee
= >3 | 88 | = SE |y | &=57Y S
@ 2a | R 2 > = S < 2o &~ < S o
O =~ = Ok = = 3 = mEE O = e 25
3 1 36 0 32 0 4 0
4 1 36 0 30 0 6 0 3
Htoro |2 72 0 62 0 24 10 0




AHHOTANIUA

B kypce wu3ydaroTcsi 0a30BbIe MOHATHS (PU3UKHA TUTA3MBl M YIPABISIEMOTO TEPMOSIEPHOTO
cHHTe3a. B mepBoM cemecTpe ydammecs 3HAKOMSTCS OCBaMBaIOT 0Aa30BbI CHHTAKCHC U OCHOBHBIE
UHCTpYMeHTHI Python nis qaneHeHIero ocBOSHUs MPIIIOKEHUH S3bIKa K 3a7]a4aM, BCTPEUAIOIUMCS B
MPAKTUYECKOW HAay4dHOM JeATEeIbHOCTH. BO BTOpOM cemecTpe paccMaTpUBAKOTCS —CIIELHAIbHBIE
MHCTPYMEHTHI si3bIKa (Oubamorexkn NumPy, SciPy, Matplotlib), npennasHadueHHble A1 perieHus 3aaa4d
n3 obmacth 0o0pabOTKM ©  TpeACTaBICHUS TpaUUEeCKUX JTaHHBIX, anreopsl,
UHTCTPUPOBAHUS CHUCTEM OOBIKHOBEHHBIX Au(QepeHIrnanbHbIX ypaBHCHUH, ONTHMHU3AIUN U
WHTEPHOJISIHNN TaHHBIX, CYMMHPOBAHUS PSAZOB M OPTaHU3AIUN B3aMMOJICHCTBHS MEXIY PaCUETHBIMU

JIMHEWHOU

KOJIaMH Y ONIEPALlMOHHOW CUCTEMOM.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

[lenssMu ocBoeHUs Y4eOHOW AMCIUIUIMHBI

SIBJIIIOTCS U3y4deHHE O0a30BOr0 CHHTAKCHUCA,

OCHOBHBIX U CIICHHUATIU3UPOBAHHBIX HHCTPYMCHTOB s3bIKa PythOI’l IJId pCIICHHUA 3a/1a4, BOSHUKAIOIMUX

B HpaKTH‘leCKOﬁ HaquOﬁ ACATCIIBHOCTH MCCIICA0BATCIIA.

Kypc paccuutan Ha ¢opMupoBanue y

CTYACHTOB LCJIOCTHOI'0 IIPCACTABIICHUA 00

BO3MOXXHOCTAX A3bIKa PythOIl n (1)OpMI/IpOBaHI/I${ HAaBBIKOB €r'o HMCIIOJIb30BaHHA IIpU PCHICHUHA

BO3HHMKAIOIKUX UCCICOOBATCIIBCKUX 3aJa4.

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

Hns

YCIICHIHOTO OCBOCHUA TCOPCTUUCCKOIO Kypca HpCIIB&pPITCJIBHOfI IIoATOTOBKH, 3a

HCKJIFOYCHHEM YXKE MOJTyUYeHHON paHee/TojlydaeMol B paMKax 3aHATUN MO o0mieil pu3nke u BBICIIEH

MareMaTuke, He TpedyeTcs.

YcnenHoe 0OCBOEHHE Kypca HCO6XO,I[I/IMO CTYACHTaAMH JUIA PCHICHUA IIUPOKOIo CIICKTpa
HAaYYHBIX 3a7a4, BOBHUKAIOMIUX B paMKaX BBIITIOJIHCHUA yqe6H0- U HAYYHO-HCCJICAOBATCIILCKUX pa60T

H IPAKTHUK 10 TCMATUKaM I/IHCTI/ITYTEL

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA

YHuBepcanbHbie U(1in) o0menpopeccuoHaIbHbIe KOMITETCHITHH

Kox u HauMeHoBaHne KOMIIETEHIINU

OIIK-1 [2] — CiocobeH mpUMEHSITh
€CTECTBEHHOHAYYHBIE U
OOIIEMHKEHEPHBIC 3HAHUSI, METOIbI
MaTeMaTU4eCKOr0 aHaIn3a u
MOJICTTUPOBAHHSI B MH)KCHEPHOM
IESATeILHOCTH, CBSI3aHHOM C
(OTOHHBIMH TEXHOJIOTHUSIMH
00paboTkK MHPOpPMALIUH,
POCKTUPOBAHUEM,
KOHCTPYMPOBAaHHUEM U TEXHOJIOTHUSIMHU

Kox n HanMeHOBaHWE HHAMKATOPA JOCTHIKEHHS
KOMIIETEHIHH

3-OIIK-1 [2] — 3HaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX M WHKEHEPHBIX JUCIUILIUH U METO/IbI
MaTeMaTHYECKOTO aHAJIN3A.

V-OIIK-1 [2] — YMeTh npUMEHSTh 3HaHUSI OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX M WHXCHEPHBIX JUCIUILTINH, METO/IbI
MaTeMaTHYECKOro aHAJIN3a U MOAEIUPOBAHUS B MH)KEHEPHOU
NeSITETTHHOCTH, CBSI3aHHOH ¢ (DOTOHHBIMH TEXHOJIOTHSIMH
00paboTKK UHPOPMALIUH, TPOSKTUPOBAHUEM,
KOHCTPYHUPOBAHHEM U TEXHOJIOTHUSIMH TIPOU3BOJICTBA
3JIEMEHTOB, MPHOOPOB U CHCTEM (POTOHUKU U




MPOU3BOCTBA HIEMEHTOB, IPHOOPOB
U cucTeM (POTOHUKU U
ONTOMH()OPMATHKH

OIIK-1 [1] — CiocobeH mpuMeHsTh
€CTECTBEHHOHAY4YHbIE U
00IIenH)KEHEPHbIE 3HAHUS, METO/IbI
MaTEMaTHUYECKOT 0 aHAJIN3a U
MOJICJIINPOBAHNUS B MH)KEHEPHOHN
JESTEIIbHOCTH, CBA3aHHOM C
IIPOEKTUPOBAHUEM,
KOHCTPYMPOBAaHUEM U TEXHOJIOTUSIMU
IIPOU3BOJICTBA JIa3€PHOM TEXHUKHU

OIIK-4 [2] — CiocobeH UCToIb30BaTh
COBpPEMEHHBIC HHPOPMAITUOHHBIC
TEXHOJIOTHHU U IIPOTPaAaMMHOE
oOecrieYeHre Py PEIICHUH 3a/1a9
podecCHOHATEHOM 1A TEIILHOCTH,
coOro1ast TpeOOBaHUS
MH(POPMAIIMOHHON 0€30MaCHOCTH

OIIK-4 [1] — CiocobeH mOHUMATh
MIPUHIIMITBI pa0OTHI COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOTUH H
UCIOJIb30BATh UX IS PEIICHUs 3aa4
po¢eCCUOHATBHON IEATETLHOCTH

OIIK-5 [2] — Cniocoben
pa3pabaThIBaTh aITOPUTMBI U
KOMITIBIOTCPHBIC ITPOTrpaMMBEI,
MPUTOHBIE TS TIPAKTHYECKOTO
MMPUMCECHCHUA

ONTOMH(POPMATHKHU

B-OIIK-1 [2] — Bnagets MeTO1aMu, CIIOCOOAMU ¥ ITPUEMaMHU
pEIICHHS TUITMYHBIX 3a/1a4 €CTECTBEHHOHAYYHBIX, OOIINX
MaTeMaTHYECKUX U MHKCHEPHBIX TUCIUIUINH.

3-OI1K-1 [1] — 3HaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX M MHKEHEPHBIX AUCLUILTAH U METOIbI
MaTEeMaTHYECKOTO aHAIN3A.

V-OIIK-1 [1] — YMeTh NpuMEHSTH 3HaHUS OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX ¥ WHKEHEPHBIX AUCIHUILTAH, METOIbI
MaTeMaTHUYeCKOT0 aHalln3a U MOJICIUPOBAHUS B MHKEHEPHON
JESITEIIbHOCTH, CBSI3aHHOMU C TIPOCKTUPOBAHUEM,
KOHCTPYHPOBAHUEM U TEXHOJOTUSMU MPOU3BOICTBA
JIa3€pPHON TEXHUKH.

B-OIIK-1 [1] — Bnagets OCHOBHBIMH METOJAMH, CIIOCOOAMHU
Y TIpEEeMaMH PEIICHUS THITMYHBIX 33124
€CTECTBEHHOHAYYHBIX, OOIIUX MaTeMaTHYECKUX U
WHKCHEPHBIX JIUCIUTUIVH.

3-OIlK-4 [2] — 3nath TpeboBaHus MHGOPMALIMOHHON
0€30MMacHOCTH MIPH UCIIOJIb30BAHUN COBPEMEHHBIX
WH(OPMAIMOHHBIX TEXHOJIOTHI

V-OIIK-4 [2] — YMeTb BbIOMpaTh COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTHH U TIPOTPaMMHOE 00ecTiedeHne
JUTSI pelIeHus 3a/1a4 podeccuOHAIbHOMN 1eaTeIbHOCTH,
cobmoast TpeboBaHusl HHOOPMAITMOHHOM 0€3011aCHOCTH
B-OI1K-4 [2] — Biagets HaBbIKaMu peICHHs 33139
npodeccuoHaNbHOM JeSTENIbHOCTH ¢ TOMOIIbIO KOMIIBIOTEPA.

3-OIIK-4 [1] — 3nats TpeboBaHus MHOOPMAIIMOHHON
0€301acHOCTH NP UCTI0JIb30BAaHUH COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHI

V-OIIK-4 [1] — YMeTh BBIOHpaTh COBPEMEHHBIC
WH(POPMAIMOHHBIE TEXHOJIOTHH U TIPOTPaMMHOE 00eCTIeYeHIE
JUIs pelleHus 3a7a4d Npo(ecCuoHaNbHOM NesTeIbHOCTH,
cobmoast TpeboBaHus MHOOPMAIITMOHHOM 0€30MaCHOCTH.
B-OI1K-4 [1] — Biagets HaBbIKaMu pEIICHHs 33139
podheccuoHaNbHOM JeSTENIbHOCTH ¢ TOMOIIbIO0 KOMITBIOTEPA.

3-OIIK-5 [2] — 3HaTh 0COOEHHOCTH Pa3pabOTKH aIrOPUTMOB
¥ KOMITBIOTEPHBIX MTPOTPaMM, IPUTOIHBIX IS
PAKTHYECKOTO TPUMECHEHHSI

V-OIIK-5 [2] — YMeTb BEIOMpaTh aJITOPUTM PELICHUs 33124
npoeccuoHaNbHOM JeSTENIbHOCTH C yY4ETOM crieupuKu
CHCTEM U YCTPOICTB ()OTOHUKHU M ONITOMH(POPMATUKU
B-OI1K-5 [2] — Biagets HaBbIKaMu pa3paOOTKH alrOPUTMOB
¥ KOMIIBIOTEPHBIX MTPOTPAMM MIPOCTOM U CPEHEN CIOKHOCTH

OIIK-5 [1] — CiocobeH yuacTBOBaTh
B pa3pabOTKe TEKCTOBOM, TPOCKTHOM
U KOHCTPYKTOPCKOW JOKYMEHTAIIMH B
COOTBETCTBHH C HOPMATHBHBIMHU

3-OIIK-5 [1] — 3HaTh OCHOBHBIC HOPMAaTHBHBIE TPEOOBAHMS,
MIPEABSBISIEMBIE K TEKCTOBOM, MPOEKTHON U
KOHCTPYKTOPCKOM TOKYMEHTaLUU

VY-OI1K-5 [1] — YMeTh aHATH3UPOBATh TEKCTOBYIO,




TpeOOBaHUSIMHU

[TpodeccnonanbHbie KOMIETCHIIMM B COOTBECTBHUU C 3aJadaMd H

MPOCKTHYIO M KOHCTPYKTOPCKYIO JOKYMEHTAIIHIO B
COOTBETCTBUH C HOPMATUBHBIMU TPEOOBAHHUSIMHU.

B-OIIK-5 [1] — Biagets HaBbIKaMu pa3pabOTKH  MPOCTOM M
CPEIHEN CII0KHOCTU TEKCTOBOM, IPOCKTHOU U
KOHCTPYKTOPCKOM TOKYMEHTAIIUU

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEILHOCTH:

3apaua
npodeccuoHaIbLHOM
naesteabnoctu (3I11)

O0BbeKT nIn
00J1aCTH 3HAHUSA

Koa n naumenoBanue
npodeccuoHaIbLHOM
KOMIIeTEHIUM;
OcHoBaHue
(npodeccuoHAIBHBINH
cranaapt-IIC, ananu3
OIbITA)

oOBekTaMu (0OIacTsIMH

Koa n nammeHoBaHue
HHIMKATOpPA
AOCTHKEHUSI
npogdeccuoHaIbLHOM
KOMIIeTeHIIH T

AHanu3 1mocraBpiIeHHOU
3aJa41 MCCIEI0BaHNN B
obiacTu na3epHoOn
TEXHUKH M JIA3ePHBIX
TEXHOJIOTHIA;-
MaTeMaTH4YECKOe
MOJICIIUPOBAHNUE
MIPOIIECCOB M OOBEKTOB
Ha 0a3e cTaHIapTHBIX
IMaKETOB
ABTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
HCCIICIOBAHMIA,
pa3paboTka mporpamm u
HUX OTAEIbHBIX OJIOKOB,
OTJIaJIKa U HACTpOiiKa
JUTS pelleHus 3a1a4
JIa3epHOM TEXHUKU U
JIa3€PHBIX TEXHOJOTHIA;
MIPOBEACHUE
AKCIIEPUMEHTAIIbHBIX
HUCCIe0BaHUN
B3aUMOJICHCTBHUS
JIA3€pHOTO U3JIYYEHHUS C
BEIIECTBOM,;
MPOBEACHUE U3MEPEHUN
10 3aJaHHBIM
METOJIMKaM C BEIOOpOM
TEXHUYECKUX CPEJICTB U
00paboTKOA
pe3yIbTaToB;
COCTAaBJICHHUE OIHCAHUI
MTPOBOIUMBIX
HUCCIIeIOBaHUM U
paszpabaThIBa€MBbIX

Hay‘IHO-I/ICCJ'IeI[OBaTCJ'ILCKI/Iﬁ

MIPOIIECCHI
B3aUMOJICHCTBHS
Ja3epPHOTO
U3ITYYCHUS C
BEIIIECTBOM,
BKITIOYasI
OMOJIOTHYECKUE
0O0BEKTHI; JIA3EPHBIC
pUOOPHI, CUCTEMBI
Y TEXHOJIOTHU
Pa3IMIHOTO
Ha3HAYCHUS;
MIPOIIECCHI
reHepalum,
YCUIICHUS,
MOTYJISITIHH,
pacipoCTpaHeHUS |
JETEKTUPOBAHUS
JIa3ePHOTO
W3ITy4eHUS;
MPOrPaMMHOE
obecrniedueHue u
KOMITBIOTEPHOE
MOJIETTUPOBaHUE B
JIa3€pPHOMN TEXHUKE U
Ta3epHBIX
TEXHOJIOTHSIX.

ITK-1 [1] - Criocoben k
MaTeMaTHYeCKOMY
MO/JICIIUPOBAHUIO
MPOLIECCOB U 0OBEKTOB
JA3€PHON TEXHUKH U
TEXHOJIOTH Ha 6a3e
CTaHJAPTHBIX ITAaKCTOB
aBTOMATHU3UPOBAHHOTO
IIPOCKTUPOBAHUS U
CaMOCTOSITENTLHO
pa3paboTaHHBIX
MPOrPaMMHBIX
IIPOYKTOB

OcHosanue:
[IpodeccrnonanbHbIit
craugapt: 40.011

3-T1K-1[1] - 3uaTb
BO3MOKHOCTH
CTaHJApPTHBIX MTAKETOB
ABTOMATHU3UPOBAHHOTO
POSKTUPOBAHUS TIPH
MaTeMaTUYECKOM
MOJIEITPOBAHUH
00BEKTOB Jla3epHOU
TEXHHUKHU W TEXHOJIOTHIA. ;
V-IIK-1[1] - Y™meTth
penaTh THTUYHBIE
MaTeMaTUYeCKUe 3aauu
Ha 0a3e cTaHIapTHBIX
MaKeTOB
ABTOMATH3MPOBAHHOTO
MPOEKTUPOBAHMUS,
B-TIK-1[1] - Bnagers
HaBBIKAMU
CaMOCTOATEIBHON
pa3paboTKu mporpamm
MIPU MaTeMaTHIECKOM
MOJIETTUPOBAHUU
MPOIIECCOB B OOBHEKTOB
Ja3epHON TEXHUKH U
TEXHOJIOTHI




MIPOEKTOB;
OCYILIECTBIIEHUE
HaJaJKu, HAaCTPOUKH,
FOCTUPOBKH U ONIBITHOM
IIPOBEPKU JTa3E€PHBIX
pUOOPOB U JIA3ePHBIX

TEXHOJOTUIECKUX
CHCTEM;
MoaenupoBaHue Metombl 1 IIK-2 [2] - cocoben k. 3-TTK-2[2] - 3nath
CHCTEM, HCIOJIB3YIOIUX = TEXHOJIOTHH MaTeMaTU4ecKOMY BO3MOXKHOCTH
OINTHYECKHE METO/IbI (bOTOHUKH U MO/ICTTHPOBAHHIO CTaH/IapPTHBIX TAKETOB
00paboTku ONTOMH(GOPMATUKKA | MPOILIECCOB M OOBEKTOB  AaBTOMATU3UPOBAHHOI'O
uHpOpMAaIHH, U (bOTOHUKH U IPOCKTUPOBAHUS MIPU
PE3YJIbTaTOB UX PaOOTHI; ONTOMH()OPMATUKHU, UX  MaTEMaTHYCCKOM
MOCTPOCHUE HCCIICIOBaHHIO Ha 0a3e  MOEIMPOBAHHH
MaTeMaTH4eCKUX CTaH/IapPTHBIX TAKETOB 00BEKTOB (POTOHHMKH U
MOJIeTICH /ISl aHaT3a ABTOMATHU3UPOBAHHOTO  ONTOMH(OPMATHKH.;
CBOHCTB OOBEKTOB MPOEKTUPOBAHUS U V-IIK-2[2] - ymeTh
UCCIICIOBAHMS U BHIOOD CaMOCTOSTEIILHO pelath THIHYHbBIC
YHUCIIEHHOTO METO/a X pa3paboTaHHBIX MaTeMaTUYCCKUE 3aa4un
MOJICTTHPOBAHHS, POTrPaMMHBIX Ha 06a3e CTaHJapTHBIX
pa3paboTka aJropuTMa MIPOIYKTOB MIaKeTOB
pelIeHus 3a1a9u ABTOMATHU3UPOBAHHOTO
OcHosanue: IPOCKTUPOBAHMUS,;
ITpodeccronanbHbII B-I1K-2[2] - BaaneTs
craugapt: 06.007, HaBBIKAMH
06.018 CaMOCTOSITENTbHOM
pa3paboTKu mporpamMm
NP MaTeMaTHYECKOM
MOJICTTUPOBAHHH
MPOIECCOB U OOBEKTOB
dhoToHUKHU U
ONTOMH()OPMATHKH.
AHanmm3 OCTaBIEHHOW  TPOIIECCHI IMK-2 [1] - Criocoben k| 3-TIK-2[1] - 3naTh
3a7a4M UCCJIEOBAaHUN B = B3aMMOJICHCTBUS MIPOBEICHUIO OCHOBEI
00J1acTH Jla3epHON Ja3epHOTO U3MEpEHHH 1 AJIEKTPOTEXHUKHU U
TEXHUKHU U JIA3EPHBIX U3ITYYCHUS C UCCIIEIOBaHHS AIIEKTPOHUKH, OCHOBBI
TEXHOJIOTUH;- BEILIECTBOM, pa3IUYHBIX 00BEKTOB MO0 = TEOPUHU CUTHAJIOB,
MaTeMaTHYECKOe BKJTIOYast 3aJ]aHHON METOJIMKE OCHOBHBIE (pH3HYECKHE
MOJICTTUPOBaHHE Ouonoruyeckue METOJIbI U3MEPCHUIN U

MIPOLIECCOB U 0OBEKTOB
Ha 0a3e cTaHJapTHBIX
MaKeTOB
ABTOMATH3UPOBAHHOTO
MPOEKTUPOBAHHUS U
HCCIICIOBAHHIA,
pa3paboTka mporpamm u
HUX OTAEIbHBIX OJIOKOB,
OTJIa/IKa U HACTpOIKa
JUTSL PEIICHUS 3319
Ta3epHON TEXHUKU U
JIa3€PHBIX TEXHOJIOTHIA;

00BEKTHI; Ta3epHBIC
MPUOOPHI, CHCTEMBI
Y TEXHOJIOTUH
Pa3IMYHOTO
Ha3HAUYCHUS;
MIPOLIECCHI
reHepaLnH,
YCUJICHUS,
MOAYJISILINH,
pacrpocTpaHeHusl U
JNEeTEKTUPOBAHUS
J1a3€pHOT0

OcHosanue:
[TpodeccnonanpHBIM
cranzaapt: 40.011

HCCIIEIOBAHUN B
obmactu
npodeccroHanbHOM
JESTSIILHOCTH.
V-TIK-2[1] - Y™MeTh
BBIOMpATH U
WCIOJIb30BaTh
COOTBETCTBYIOIIHE
pecypcsl U
obopymoBaHue It
MIPOBEICHUS
HUCCIIEIOBAaHUN U




MpOBEICHUE
AKCIEPUMEHTAIIbHBIX
HUCCIIETOBAHUN
B3aUMOJICHCTBHUS
JIA3€PHOT0 U3ITYYEHHUS C
BEILIECTBOM;
MIPOBEJICHUE U3MEPEHUN
0 33JJaHHBIM
METOJIMKaM C BEIOOpOM
TEXHUYECKUX CPEJICTB U
00paboTKoOi
pe3ynbTaTOB;
COCTaBJICHHE OMUCAHUI
MIPOBOIUMBIX
HUCCIIEIOBAHUN U
pa3pabaTbIBacMBbIX
MIPOEKTOB;
OCYIIECTBJICHUE
HaJaJIK1, HACTPONKH,
FOCTUPOBKH U ONIBITHOM
MIPOBEPKHU Ja3ePHBIX
puOOPOB U JIA3E€PHBIX
TEXHOJIOTHYECKHUX
CUCTEM;

W3ITYYCHUS;
IIPOrpaMMHOE
obecneyeHue u
KOMITBIOTEPHOE
MOJICIIMPOBAHUE B
JIA3EPHOUN TEXHUKE U
JIa3ePHBIX
TCXHOJIOTUAX.

U3MEpPEHUN ;
B-T1K-2[1] - Bnaanets
METOJaMH U TTPUEMAMU
HCCIICAOBAHUM, a TaKXKe
HaBBbIKAMH H3MEpPEHUI
10 3aJaHHOM METOIUKE
B 00acTu
npodeccrnoHaIbHOM
JIeSITeIbHOCTH

4. BOCIHUATATEJIbHBIN IIOTEHIUAJ JUCIIATLINHBI

Hanpasnenus/uenu 3agaun BOCIUTaHUS (KOJ) BocnurarenpHbIi TOTEHIMAT JUCHUIIINH
BOCIIUTAHHUS
WNuTennexryanbsHoe Coznanue yciosui, Hcnonp30BaHne BOCIIUTATEIBHOIO
BOCIIUTaHHE o0ecrnevnBaroIuX, MOTEHIIMaa JUCIUIUINH TYMaHUTapHOTO,
(dbopMHUpOBaHUE KYJIbTYPbl  €CTECTBEHHOHAY4YHOIO,
ymcTtBeHHoro tpyaa (B11) | obmenpodeccuonanbHoro u

[TpodeccuonanbHoe 1
TPYJIOBOE BOCIIUTAHHE

Co3znanue ycioBHi,
o0ecreunBaroIInX,
dhopmupoBaHme rIy00KOTO
MTOHUMAHHUS COITMATEHOM
posii ipodeccuu,
MO3UTUBHOM U aKTUBHOM
YCTaHOBKH Ha IIEHHOCTH
n30paHHON CHENHATbHOCTH,
OTBETCTBEHHOTO
OTHOIICHUS K
npodecCuoHATbHON
nesTenbHoCTH, Tpyay (B14)

poeCCUOHATLHOTO MOIYJIS JJIst
(GbopMHUPOBaHUS KYJIbTYPbl YMCTBEHHOTO
Tpy/a OCPEICTBOM BOBJIICUCHUS
CTYJICHTOB B yueOHBIEC UCCIIEIOBATEILCKUE
3aJ]aHusl, KypCOBbIe pabOTHI U Jp.
1.Mcrionp30BaHr€ BOCIUTATEIBHOTO
MOTEHIMAJA TUCIIUTUTHH
€CTECTBCHHOHAYYHOTO U
o0mienpodeCcCHOHaTBFHOTO MOYIIS JUIS: -
(GhopMHUPOBaHKS TTO3UTUBHOTO OTHOIIIEHHUS K
npodeccun nHKeHepa (KOHCTPYKTopa,
TEXHOJIOTA), TOHUMAaHHUS €€ COIHMAIbHON
3HAYMMOCTH U POJIU B OOIIECTBE,
CTpEMIICHHS CJICIOBATh HOpMam
poeCCUOHATILHON 3TUKHU TIOCPEICTBOM
KOHTEKCTHOTO 00Y4YEHHUsI, pelIeHUs
MPAaKTUKO-OPUEHTHPOBAHHBIX
CUTYallMOHHBIX 3a/1a4. - OPMUPOBAHUS
YCTOMYUBOTO HHTEpECa K




npodeccnoHanbHOM e TeNIbHOCTH,
CHOCOOHOCTH KPUTHYECKH,
CaMOCTOSITENIbHO MBICIIUTh, TOHUMATh
3HAYMMOCTb MPOPECCUN TTOCPEICTBOM
OCO3HAHHOT'O BHIOOpA TEMATUKHU MPOEKTOB,
BBIIIOJIHEHUS IIPOEKTOB € MOCIEAYIOIEN
MyOIMYHOM Mpe3eHTaluel pe3ynbTaToB, B
TOM 4YHUCJIe 0OOCHOBAHHEM UX COIUATBHOMN
Y IPAaKTHUYECKOI 3HAUUMOCTH; -
(hopMUPOBaHUS HABBIKOB KOMaHIHOM
paboThl, B TOM YHCIIE peaan3anuu
Pa3IMYHBIX TPOEKTHBIX poJieh (Jiuaep,
WCIIOJTHUTEIIb, aHAJIUTUK U TIP.)
MOCPEACTBOM BBITIOJTHEHHSI COBMECTHBIX
npoekToB. 2.Mcnoib3oBaHue
BOCITUTATEILHOTO IMOTCHIIHAJIA
TUCIUILINHBI « DKOHOMHKA U YIIPaBICHUE B
MIPOMBIIIJICHHOCTH Ha OCHOBE
WHHOBAIIMOHHBIX TOJXOJOB K YIPaBICHUIO
KOHKYPEHTOCTIOCOOHOCTBIOY,
«HOpuauueckre ocHOBBI TPO(hecCUHANTBHON
JESTSIIBHOCTH JUISL: - GopMUpOBaHUs
HABBIKOB CUCTEMHOTO BUICHUS POJIU U
3HAYUMOCTHU BEIOpaHHOU TIpodeccuu B
COLIMATIbHO-9KOHOMHYECKUX OTHOIIEHUSIX
yepe3 KOHTEKCTHOE 00y4YeHHe

ITpodeccrnonansHoe Coznanue yciosui,

BOCIIUTaHHE o0ecrnevnBaroIuX,
(dbopMHpOBaHUE KYIbTYpPbI
nH(}OpMaLOHHON

6e3omacunoctu (B23)

Hcnonp30Banue BOCITUTATEILHOTO
NoTeHIaJIa JTUCIUITIINH
po¢eCCHOHATBHOTO MOAYIIS IS
dbopmupoBanre 0a30BbIX HABBIKOB
MH(POPMALIMOHHOM 0€30MacHOCTH yepes
U3ydeHHE MOCTIEeICTBII XalaTHOTO
OTHOILIEHUS K paboTe C
MH(OPMAaLIMOHHBIMU CUCTEMaMH, 0a3aMu
JTAaHHBIX (BKJIIOYas IepCOHANIbHBIE 1aHHBIE),
npueMax u METoaax 3JIOyMBINIJICHHUKOB,
NOTEHIMAJIBHOM YPOHE MOJIb30BaTEISIM.

5. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUIIJINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUYEHUsS U (POPMBI KOHTPOJIS:




HaumeHoBaHue
pasaesia yueOHoi
AUCHHUILJIMHBI

Jlexknuu/ Ipaxr.
(cemuHuapswi )/
JlaGopaTopHble
padoThIl, yac.
O06s13aT. TeKyuuii
KOHTPOJIb (popma*,
Hemes)
MakcuMaJabHblil
0aJ1 3a pazgen™*
ATTecTanus
pasnena (popma*,
HeJeJst)
HNuaukaropsbl
OCBOEHHUA
KOMIIETE€HI[HT

Henean

3 Cemecmp

a1
o

KA1

|
(00]

[TepBeiii pazaen 1-8 | 0/16/0 3-OI1K-1,
V-OIIK-1,
B-OIIK-1,
3-0OI1K-1,
V-OIIK-1,
B-OIIK-1,
3-OIIK-4,
V-OIIK-4,
B-OIIK-4,
3-OI1K-4,
V-OIIK-4,
B-OIIK-4,
3-0OI1K-5,
V-OIIK-5,
B-OIIK-5,
3-OIIK-5,
V-OIIK-5,
B-OIIK-5,
3-T1K-1,
V-IIK-1,
B-TIK-1,
3-TIK-2,
V-IIK-2,
B-TIK-2,
3-TIK-2,
V-IIK-2,
B-TIK-2

Bropoii paznen 9-16 | 0/16/0 50 KU-16 | B-TIK-1,
3-TIK-2,
V-I1K-2,
B-TIK-2,
3-TIK-2,
V-I1K-2,
B-TIK-2,
3-OI1K-1,
V-OIIK-1,
B-OI1K-1,
3-0OI1K-1,
V-OIIK-1,
B-OIIK-1,
3-0OI1K-4,
V-OIIK-4,
B-OIIK-4,




3-OI1K-4,
VY-OIIK-4,
B-OIIK-4,
3-OI1K-5,
V-OIIK-5,
B-OIIK-5,
3-OI1K-5,
¥-OIIK-5,
B-OIIK-5,
3-I1K-1,

Y-1IK-1

HUmoeo 3a 3 Cemecmp

0/32/0

100

KoHnTpoJbHbie
MepOonpHuATHS
Cemectp

3a

3

ATTP

B-OIIK-1,
3-OI1K-4,
V-OIIK-4,
B-OIIK-4,
3-OI1K-4,
V-OIIK-4,
B-OIIK-4,
3-OI1K-5,
V-OIIK-5,
B-OIIK-5,
3-OI1K-5,
V¥-OIIK-5,
B-OIIK-5,
3-T11K-1,
V-1IK-1,
B-TIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
Y-OIIK-1

4 Cemecmp

IlepBsr1it pa3nen

1-8

0/16/0

25

K-8

B-TIK-2,

3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-4,
VY-OIIK-4,
B-OIIK-4,
3-OI1K-4,
VY-OIIK-4,




B-OIIK-4,
3-OIIK-5,
VY-OIIK-5,
B-OIIK-5,
3-OI1K-5,
VY-OIIK-5,
B-OIIK-5,
3-I1K-1,
V-1IK-1,
B-TIK-1,
3-11K-2,
V-TIK-2,
B-TIK-2,
3-I1K-2,
VY-TIK-2

Bropoii paznen

9-15

0/14/0

25

KH-15

3-OI1K-5,
V-OIIK-1,
B-OIIK-1,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-4,
V-OIIK-4,
B-OIIK-4,
3-OI1K-4,
V-OIIK-4,
B-OIIK-4,
VY-OIIK-5,
B-OIIK-5,
3-OI1K-5,
V-OIIK-5,
B-OIIK-5,
3-11K-1,
V-TIK-1,
B-TIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-OI1K-1

Hmoeo 3a 4 Cemecmp

0/30/0

50

KonTpoJbHble
MepOonpUATHA
Cemectp

3a

4

50

3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-4,
VY-OIIK-4,
B-OIIK-4,




3-OI1K-4,
VY-OIIK-4,
B-OIIK-4,
3-OI1K-5,
V-OIIK-5,
B-OIIK-5,
3-OI1K-5,
¥-OIIK-5,
B-OIIK-5,
3-I1K-1,
V-1IK-1,
B-TIK-1,
3-11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-2,
V-TIK-2,
B-I1K-2

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHUMaJbHBIX 0ajuIOB J0JDKHA ObITh paBHa 100 3a cemecTp, BKIIOUYAs 3a4eT H

(wn) sK3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYILEr0o KOHTPOJISI U aTTECTALUU Pa3AEIIOB:

Oo6o3nauenne | [loiHOe HAaMMEHOBaHUe

ATTP ATTecTanus pa3eioB

KN KonTposb 1o nroram

3 3ayer

KAJIEHJAPHBIN IIJIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | [Ip./cem., | JIab.,
qac. yac. yac.

3 Cemecmp 0 32 0

1-8 IlepBrlii pa3aea 0 16 0

1 Python kak s13bIK IPOrpaMMHPOBaHUS. Bcero ay1uTopHbIX 4acoB
OcobennocTu, 061acTh MpUMEHEHHs A3bIKa. Cpebl 0 [ 2 |0
paspabotku Jupyter, Spyder, ycraHOBKa, HACTpOiKa U Owunaitn
MOJITOTOBKA K UCHOJIb30BaHuI0. CTaHaapThl si3bika PEP-8: 0 0 0
OTCTYTIbI, IJTUHA CTPOKH, KOJUPOBKA, MPOOEIIbl, KOMMEHTapHH,
umeHa. CTaHapThl JOTHYECKOU CTPYKTYPhI KOJA.

2-3 ba3oBblii cunTakcuc s3bika Python. Bcero aynutopHbIX 4acoB
KitoueBsle cioBa. /lannbie kak 00bekThl. Ilepemennsie. Tunsr | O ’ 4 ’ 0
NaHHBIX: OyJIeBbIe, LIeJble, BEIIECTBEHHbBIX U KOMIUIEKCHbBIE Omnunaitn
4KCIIa, CTPOKH, CIIUCKH, MHOKECTBA, ciioBapu. Oneparopsl. 0 0 0
Matemaruueckue, IBOUYHbIE, TpHUcBanBaHus. OnepaTopsl s
paboThI ¢ OCIe0BATENBHOCTAMU. [IpHOPHUTET BHIOIHEHUS
oneparopoB. L{uxnsl for, while, Oneparops! BeTBienus if ...
else. Onepatopsl break, continue.

4 3HAKOMCTBO ¢ OM0JIHMOTEKAMM. Bcero ayiuTOpHBIX 4acoB




Monaynau Math u Random. 3nakomMcTBO ¢ QyHKIUSAMH 0 ‘ 2 ‘ 0
MOJTyJICH. Ownutaiin
0 |0 |0

5-6 Pa6ora ¢ MaccuBaMHu TaHHbIX. Bcero aynutopHbIx 4acoB
[TocnenoBarensHocTH ¥ MaccuBbl. Crincku, cTpoku. Oynkuuu | 0 \ 4 \ 0
U orepanuu st paboThl CO CIUCKaMH, CTPOKaMU. ANTOPUTMBL | OHIalH
coptupoBku. Maccussl Numpy. X oTiinune oT CiuckoB 0 0 0
Python. IIpenmyiiecTBa mo cpaBHEHHUIO C
nocieaoBareabHoCTAMU. OOBsBIEHNE MACCUBOB. 3aII0OJIHEHNE
C MCIIOJIb30BaHUEM LIMKJIA. 3allOJIHEHUE MacCHBa CITy4YalHBIMU
yuciamMu. V3Biedenue u3 MaccuBa 3JI€MEHTA C JAHHBIM
HOMEPOM U C JAaHHBIM 3HAYCHHUEM.

7-8 Pabora ¢ pynkuusamu. Bcero ayuTOpHBIX 4acoB
Omnpenenenue GyHKIIMU U OOBSBICHUE IEPEMEHHBIX. 0 | 4 | 0
I'mobGanpHBIC U JIOKaTBHBIC TIEpeMeHHbIe. ObnmacTu Owunaitn
BuguMocTu. Pekypcus. Brnoxxennsie QyHKIIUNU. AHOHUMHBIE 0 0 0
¢bynkuuu. Monynu. Uactpykium import u from. Bei3os
¢bynkuu moayneil. Mcnonb3oBanue rnceBqoHUMOB. [1yTu
MOKCKA MOJYJIEN

9-16 Bropoii pa3nen 0 16 0

9-10 XpaHeHue U 00padoOTKa TaHHBIX. Bcero ayauTopHBIX 4acoB
PaGora ¢ nanubiMu (uteHue, 3anucsk). [loaxmouenue Moayns 0 ’ 4 ’ 0
NumPy st utenus u 3anucu nanubix. Moayns Pandas s Ounaiin
Mpe/iCTaBIeHHs U pabOThI C TaHHBIMH B BHJIE€ TaOIUII. 0 |0 |0

11-12 | O0beKTHO-OpMEeHTHPOBAHHOE IPOrPAMMHPOBaHMeE. Bcero ayauTopHbIX 4acoB
[Mapagurma OOII. Knaccsl, arTpulyThl KIaccos, 0 | 4 [0
HacnenoBanue. MTepatopbl, reHepaTOpPHI. Omnunaiin

0 0 [0

13-14 | BBeneHue B YHCJIEeHHbIE METOIbI B 32/1a4aX HAYYHBIX Bcero aynutopHbIX yacoB
BBIYHMCJICHHH. 0 | 4 [0
WHaTepnonsuus YMCcI0BbIX JaHHBIX MTPH TOMOIIX JIMHEHHOTO Omnnaitn
METO/a HAUMEHBIINX KBaJApaTOB. MeTo bl BEIYUCIEHUS CyMM | 0 0 0
PSAI0B, MOTPEIIHOCTh METO/I0B, KOHTPOJIb TOUHOCTH. MeTobl
YHUCJIEHHOTO UHTETPUPOBAaHUS U U PepeHIIMPOBAHUS
JTAHHBIX.

15-16 | Kondurypanuonnoie paiiapl. Bcero aynutopHbIX yacoB
O06paboTka BXxoaHbIX JaHHbIX. KoH(purypamnronssle (aisl. 0 | 4 [0
Monymn JSON u YAML. Omnunaiin

0 0 0
4 Cemecmp 0 30 0

1-8 IlepBrlii pa3nea 0 16 0

1-2 IHocTpoenue u opopmienne rpagpuxos B Python. Bcero ayuTopHbIX 4acoB
bubmmnotexa Matplotlib u e€ Mmetoasl. OcHOBHbIE 0 | 4 [0
cocTaBJsTfonMe Tpaduka: OcH, MaciITad, MOAMKUCH, JIETCH 1A, Ounaiin
norpetrHocTi. OCHOBHBIE BB TPAUKOB: TUHEHHBIE U 0 0 0
MapKepHbIe, OTHOMEPHBIE, TBYMEPHBIE U TPEXMEPHBIE, B
JIeKapTOBBIX U MOJIAPHBIX KOOPAWHATAX, KOHTYpHbIE rpaduKu
Y TETJIOBBIC KapTHI.

3-4 MopnyJb JuHeliHoi aaredpsl SciPy.LinAlg Bcero ayuTopHbIX 4acoB

Mertoast Moayds linalg nist pemenus 3a1a4 THHEHHON
anreOpsl. Perenre cucTeMbl TMHEHHBIX aareOpandecKux

0 | 4 |0

Ownnaiig




ypaBHeHHH. [TouCK COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX
YHUCeJl JUHEWHOTO onepaTopa.

0 0 0

5-8 YucneHHOEe HHTETPUPOBAHNE CHCTEM 00BIKHOBEHHBIX Bcero aynutopHbIX 4acoB
aupepeHunaIbHbIX ypaBHeHuil. MoayJasb SciPy.Integrate |0 | 8 | 0
MeTtoaer MoyIIs integrate JJist YUCIICHHOTO PEIICHHE CUCTEM Ouwnaiig
OOBIKHOBEHHBIX JU(hepeHIInaIbHbIX ypaBHeHUH. YncnenHoe | Q 0 0
WHTETPUPOBAHNE YPAaBHEHUN IBH)KEHUSI MHOTHX TEJ B T0JIC
JIEHCTBUS TPABUTAIMOHHBIX CHII.

9-15 Bropoii paznen 0 14 0

9-11 Monysm SciPy.Optimize, SciPy.Interpolate nsi pemenus Bcero aynutopHbIX yacoB
3a/1a4 ONTUMU3ANMY U HHTEPIOISIHH. 0 \ 6 \ 0
Mertoasl MoayJIst optimize, interpolate s pemeHust 3a1a4 OwJtaiig
VMHTEPIOJIALMY U DKCTPAIIOIAUUU JaHHbIX. HTEpnonsanus u 0 0 0
AKCTPAITOJISIITUS 3alTyMJICHHBIX YKCIIEPUMEHTAIBHBIX JaHHBIX.

WuTepronsiusi OqHOMEPHBIX, TBYMEPHBIX 1 MHOTOMEPHBIX
naHHbIX. [TocTpoeHre HHTEPIOJIALMKA ¢ HUCITOIh30BaHUEM
HEJIMHCWHOTO METO/Ia HANMEHBITNX KBAJIPaTOB.

12 - 13 | MeToabl HAX0KIEHHsI CYMM PsiZIOB U HHTETPAJIOB. Bcero aynutopHbIX yacoB
Beruucnenue cymm psA1oB. TOUHOCTE METOOB IS 0 ‘ 4 ‘ 0
CYMMHUPOBaHHUs pAAOB. YHCICHHOE HaX0XK/IEHUE HHTETPAJIOB. Ounaiin
MeTobl ¥ aHAJIN3 UX TOYHOCTH. 0 | 0 | 0

14 -15 | UuTerpupoBaHue B3aMMO/IeiiCTBHUS C CHCTEMOH B KO/ Bcero aynutopHbIX 4acoB
Python. 0 [ 4 I
[Ipumenenue monyina Cython ais HanvcaHus THOPUAHBIX Ownnaiin
IIporpaMm C UCIOJIb30BAHUEM SI3BIKOB Python u C. 0 | 0 | 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

Ooo3nauenue | IloiHOe HaMMeHOBaHKE

OK ONEKTPOHHBIN KypC

IIM I1oIHOTEKCTOBBINM MaTepuail

111 I1OTHOTEKCTOBBIE JIEKIIUH

BM Buneo-marepuansl

AM Aynuo-marepuainsl

I1p3 IIpesenTanuu

T TecTsl

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUabl
ncC MHTEepakTUBHBIN CAUT

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Kypc npenycmarpuBaer Beliauy CTyJI€HTaM Ha KaKJIOM 3aHSITHUU MHTEPAKTUBHBIX MAaTEpPHAJIOB,

B KOTOPBIX HO)IpO6HO, C HCIIOJB30BaHHUEC KaK KOHCIICKTHBHBIX 3aHHCCﬁ, TaK U (I)paFMCHTOB Koza,
OCBCIIAKOTCA PA3JIMYHBIC ACIICKTHI SA3bIKa PythOl’l. 33.2[2[‘12[ JICKTOpa OOCTYITHO OOBSICHUTH Ha OCHOBE
MNPOYUTAHHOI'O JICKIIMOHHOI'O MaTcpHhalia NMPHUHIHIILI paGOTBI SI3pIKA U CIIOCOOBI NPpUMCHCHUSA €TI0

HHCTPYMCHTOB UIA pCIICHUA 3a4ay. Kpr 00s13aTeNbHO BKIIFOYACT B CeOs MNPaAKTUYCCKUC 3aHATUA I

pa3BUTHS y CTYJIEHTOB HaBBIKOB IPOrpaMMHUpPOBaHUS Ha si3bike Python, B wacTHOCTH s perieHus

3aaa4, BOSHUKAIOMIUX BO BPEMs HCCHG}IOB&T@HBCKOﬁ JCATCIIBHOCTH.




7. ®OHJ OHEHOYHbLIX CPEACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O0y4YeHHUs (KOMIIETCHIMA W UX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETo,
PYOEKHOTO ¥ POMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIICTCHIUSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

KoMmnerennus Nuauxkaropsl ATTECcTAllHOHHOE ATTecTAllHOHHOE
OCBOCHUS meponpustue (KII 1) meponpusitue (KII 2)
OIIK-1 3-0OI1K-1 AtTP, KU1-8, K1-16 3, KH-8, K1-15
V-OIlK-1 At1tP, KU-8, KI1-16 3, KH-8, K1-15
B-OIIK-1 At1tP, KU-8, KI1-16 3, KU-8, K1-15
OIIK-4 3-OI1K-4 AtTP, KU1-8, KI1-16 3, KH-8, K1-15
V-OIIK-4 At1tP, KU-8, KI1-16 3, KH-8, K1-15
B-OIIK-4 At1tP, KU-8, KI1-16 3, K-8, KI1-15
OIIK-5 3-0OI1K-5 At1tP, KU-8, KI1-16 3, KU-8, KI1-15
VY-OIIK-5 At1tP, KU-8, KI1-16 3, K-8, KI1-15
B-OIIK-5 At1tP, KU-8, KI1-16 3, KH-8, KI1-15
I1K-2 3-TIK-2 At1tP, KU-8, KI1-16 3, KH-8, KI1-15
V-IIK-2 At1tP, KU-8, KI1-16 3, K-8, KI1-15
B-IIK-2 At1tP, KU-8, KI1-16 3, KH-8, K1-15
OIIK-1 3-OI1K-1 At1tP, KU-8, KI1-16 3, K-8, KI1-15
V-OIlK-1 At1tP, KU-8, KI1-16 3, KH-8, K1-15
B-OIIK-1 At1tP, KU-8, KI1-16 3, K-8, KI1-15
OIIK-4 3-OI1K-4 At1tP, KU-8, KI1-16 3, K-8, KI1-15
V-OIlK-4 At1tP, KU-8, KI1-16 3, KH-8, K1-15
B-OIIK-4 At1tP, KU-8, KI1-16 3, K-8, KI1-15
OIIK-5 3-0OI1K-5 At1TP, KU-8, KI1-16 3, KH-8, K1-15
V-OIIK-5 AttP, KU-8, KI1-16 3, K-8, KI1-15
B-OIIK-5 At1TP, KU-8, KI1-16 3, KH-8, K1-15
IK-1 3-T1K-1 At1TP, KU-8, KI1-16 3, KH-8, K1-15
V-TIK-1 At1tP, KU-8, KI1-16 3, K-8, KI1-15
B-TIK-1 At1tP, KU-8, KI1-16 3, KH-8, K1-15
I1K-2 3-TIK-2 At1tP, KU-8, KI1-16 3, K-8, KI1-15
V-TIK-2 At1tP, KU-8, KI1-16 3, KH-8, K1-15
B-TIK-2 AttP, KU-8, KI1-16 3, K-8, KI1-15

IIkaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHHI

[IIkana KaXA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEXKHUT B Inpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIOYMTENIbHO. MToroBast arrectanus no AMCUUIUIMHE oleHuBaercs no 100-
0ayUIbHOM IIKase W MpeACTaBiIseT co0oil cymMMy OaiioB, 3apabOTaHHbBIX CTYJEHTOM IPU BBHIIIOJHEHUU
3a/IaHMM B paMKax TEKYILEro U MPOMEXKYTOYHOTO KOHTPOJIS.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOMIEH IIKAIOM:

Cymma 6amnoB | Onenka mo 4-ex Ouenka TpeGoBaHMsI K YPOBHIO OCBOCHHIO
OaJUILHOM IIIKAJIE ECTS YIeOHOM TUCITUTUINHBI
O1eHKa «OTIWYHO» BBICTABISIETCS CTYJICHT
90-100 5 — «omauuno» A " YACHTY,
€CJIM OH ITyOOKO M MMPOYHO YCBOMII




MPOrpaMMHBINA MaTepHUall, HCUEPITBIBAIOIIIE,
MOCJIEeIOBATENFHO, YETKO W JIOTUYECKU
CTpOIHO €ro U3Jiaraet, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C TIPAKTUKOMH,
UCTIONIB3YET B OTBETE MaTepHall
MOHOTpahUIECKOH JINTEPATYPHI.

85-89 B OLieHKa «XOPOLIO» BBICTABIAETCS CTYIEHTY,
75-84 C €CIIi OH TBEPAO 3HAET MAaTEpUaJl, TPAMOTHO U
4 — «xopouto» 10 CYIECTBY M3JIaraeT €ro, He JOIyCKast
70-74 CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA
D BOIIPOC.
65-69 O1LeHKa «y/I0BJICTBOPHTEIHHO)

BBICTABJIACTCA CTYACHTY, €CJIM OH UMCCT
3HaHHA TOJIBKO OCHOBHOI'O MaTe€pHrajia, HO HE
3—- YCBOMJI €70 JieTallel, JOMyCKaeT HETOUYHOCTH,
60-64 «Y00811EeMBOPUMETLHOY E HEJI0CTAaTOYHO MPaBUIIbHBIE (HOPMYITUPOBKH,
HaPYIICHUS JIOTHYECKOH
IOCJIICAOBATCIIBHOCTH B N3JIOKCHUU
MPOrPaMMHOT0 MaTepraa.

OreHKa «HEYIOBICTBOPUTEIHEHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBII\/'I HC 3HACT
3HAYUTEIBbHOU YaCTU IIPOrPAMMHOIO

9_ Marepuana, J0IyCcKaeT CyIeCTBCHHbIS
Hwuxe 60 F ommoOku. Kak npaBuiio, oneHka
«Hey006jlem80pumeﬂbH0» «HCYOOBJICTBOPUTCIIBHO» CTABUTCA
CTyZIeHTaM, KOTOPbIe He MOTYT ITPOIOJKUTD
oOydenue 0e3 JOTIONHUTENHHBIX 3aHATHHA 10
COOTBETCTBYIOUIEN JUCLHUILIUHE.

8.  YUEBHO-METOJWYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUATIIVHBI

OCHOBHAZ JIMTEPATYPA:

1. D1 Y-49 OcHossl nporpammupoBanus Ha Python : yuebnoe nocodue ans By3oB, Uepnsbiies C. A.,
Mocksa: IOpaiit, 2022

2. 004 JI 86 ITporpammupoBanue Ha Python T.1 , JIyru M., Cankr-IlerepOypr ; Mocksa: CumBoii-
[Lmoc, 2018

3. 004 JI 86 IlporpammupoBanue Ha Python T.2 , JIyru M., Cankt-IletepOypr ; M.: Cumsosn-ILtoc,
2018

4. OU @ 33 IIporpaMMupoBaHHe Ha sI3bIKEe BEICOKOTO ypoBHs Python : yueOHoe mocoOue 11st By30B,
®enopos /. FO., Mocksa: FOpaiit, 2022

5. 004 @ 33 IIporpamMmMupoBaHUe Ha SI3bIKE BRICOKOTO ypoBHs Python : YuebGHoe mocobue s
npukiaaHoro 6akaspuara, @enopos /1.10., Mocksa: FOpaiit, 2019

6. OU @ 33 [IporpammupoBaHue Ha A3bIKe BBICOKOTO ypoBHs Python : yue6HOe mocobue ais cro,
®enopos /l. FO., Mocksa: FOpaiit, 2023




7. 004 C89 S3wix mporpammupoBanust PY THON : yueOnoe nocobue, Cy3u P.A., Mocksa: aTepHeT-
YHupepcuteT nHPOPMAMOHHBIX TexHoJoTHiA, 2010

JOITIOJIHUTEJIBHA A JIMTEPATVYPA:

1. B 3-17 Ucnonbp30BaHHE METOI0B MALIMHHOTO 00y4eHus U A3bika Python mis aHanm3a gaHHBIX.
Y.1, 3amnues K.C., Mocksa: HUSIY MUDU, 2019

2. 004 3 45 MammnHoe o0yueHue ¢ ucronb3oBanueM Python. CoopHuKk pernentos : , Dn6oH K.,
Cankr-IlerepOypr: BXB - Ilerepoypr, 2020

3. 004 C 36 Ocuosl Data Science u Big Data. Python u Hayka o nanubix : , Cunen /., Meiicman A.,
Amu M., Cankr-IlerepOypr: ITutep, 2020

I[TPOT'PAMMHOE OBECITEYEHHUE:

1. Python ()

LMS 1 UHTEPHET-PECYPCBbI:

1. HUSTY MU®U (http://www.library.mephi.ru/)

2. HarmonanwHas matdopMma otkpeiToro oopasosanus (https://openedu.ru/university/mephi/)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIMEYEHHWE YUYEBHOW
JUCHUIINHDBI

CHeI_II/IaJ'ILHOC MaTCpHUAJIbHO-TCXHUYCCKOC obOecrieueHne He Tpe6yeTc;I

10. YYEBHO-METOJUYECKHUE PEKOMEHJALINU JUIA CTYAEHTOB

Kypc npexacraBisseT TeOpeTMUYECKHI KypC JIEKIMM M NPAaKTHUYECKUX 3aHATUN B IIEPBOM U
BTOpOoM ceMmecTpax. [IpenogaBaTens Ha 3aHATUAX AAET OCHOBHBIE IOHATHS U ONPENEICHHS IO TEME
3aHATUS U pa3OupaeT TUNHUYHBIE 337a4M Ul 3aKperuieHus Martepuana. PopmMol HMpoMeKyTOYHOH
aTTecTalluy 10 JUCLMIUIMHE sBisgeTcsa B 1 cemecTpe — 3ader, BO 2 ceMecTpe - 3a4eT. B cemectpe
CTY/ICHT MOXET MonyduTh MakcuMyM 100 6amtoB: 50 G6amnoB 3a paboty B cemectpe u 50 G6amioB Ha
3ayere. PaboTa B cemecTpe OLEHMBAETCS IOCPEICTBOM PpELICHUs AOMAIlHUX 3agaHuil. MToromas
OLIEHKa IpeACTaBIseT co00i cyMMy OaiioB, 3apabOTaHHBIX CTYIEHTOM IpPU BBHINOJHEHUH 3a/laHuil B
pamMKax TEeKYIIero v MPOMEeXyTOYHOI0 KOHTPOJIS.

11. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVMM JIJISI TPENIOJABATEJIEN



Kypc mnpencraBiasier Kypc MNpakTHYECKUX 3aHSITHA B TIEPBOM M BTOPOM CEMECTpax.
[IperoiaBaTens Ha 3aHATHUAX JA€T OCHOBHBIC MOHSATHUS U ONpPECICHHs IO TeMe 3aHATUS U pa3OupaeT
TUIUYHbIE 337a4 JJIs 3aKPEIUIEHHs] MaTepHala.

Mertonnyeckue yka3zaHus 110 IPOBEACHHUIO IPAKTUYECKUX 3aHATHH

[TpakTryeckue 3aHATHUS MO TUCLHUIUIMHE MPU3BaHBl yIIIyONATh, PACHIMPATH, AETaIU3UPOBATH
TEOpEeTUYECKHe 3HAHUS, MOJYYCHHbIE CTYJACHTOM B Hadajie 3aHSATHS, U COICHCTBOBAaTH BHIPAOOTKE
HABBIKOB NPO(heCcCHOHATBHON JesTeNbHOCTH. OHM Pa3BUBAIOT MHXKEHEPHOE M HAYYHOE MBIIUICHUE,

MO3BOJISIOT TMPOBEPUTH 3HAHUS CTYJICHTOB, NMPUBUTH HABBIKM IOWCKA, OOOOIICHHS M H3JI0KEHUS
y4eOHOT0 MaTepuana U BHICTYNAIOT KaK CPEJICTBO ONEPATUBHOM 0OpaTHOM CBA3H.

ABTOD(BI):

Kapues I[lerp ®enoposud, K.¢.-M.H.

MaxkcumoBa Axactacusa HukomnaeBHa

Konowmuiines ['eopruit BacuibeBuu

IlerpoBa Ennsasera KupuiioBHa

I'opkynos Cepreit Bragumuposud

Crenanenko Asiekcanp AIeKCaHAPOBUY

Mopo3 Anna HukonaeBHa



