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AHHOTANIUA

B kypce wu3ywaroTcsi 0a30oBbIe MOHATHS (U3MUKH TUTA3Mbl M YIPABISIEMOT'O TEPMOSIEPHOTO
cHHTe3a. B mepBoM cemecTpe ydammecs 3HAKOMSTCS OCBaMBaIOT 0Aa30BbI CHHTAKCHC U OCHOBHBIE
UHCTpYMeHTHI Python nis qaneHeHIero ocBOSHUs MPIIIOKEHUH S3bIKa K 3a7]a4aM, BCTPEUAIOIUMCS B
MPAKTUYECKON HAay4YHOM JeATEeIbHOCTH. BO BTOpOM cemecTpe paccMaTpUBAKOTCS CIELHAIbHBIE
MHCTPYMEHTHI si3bIKa (Oubamorexkn NumPy, SciPy, Matplotlib), npennasHadueHHble A1 perieHus 3aaa4d
n3 obmactm 0o0pabOTKM M TpeACTaBICHUS TpadUUeCKUX JaHHBIX, JIMHEHHOW  ayreOphl,
UHTETPUPOBAHUSL CUCTEM OOBIKHOBEHHBIX JAU(QPEepeHInanbHbIX YpaBHEHHM, ONTUMU3ALMU U
MHTEPIIOJSIIIMYA JAaHHBIX, CYMMUPOBAHHUS PSIIOB M OpraHU3alluy B3aUMOJICHCTBUS MEXKIY PACUETHBIMU
KOJIaMH Y ONIEPALlMOHHOW CUCTEMOM.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

[lensimu  OCBOCHMSI Y4eOHOW MWCIMIUIAHBI  SBISIOTCS HM3y4eHHE 0a30BOTO CHHTAKCHCA,
OCHOBHBIX W CIICIIHAIU3NPOBAHHBIX HHCTPYMEHTOB si3bIka Python 1is pemienus 3a1ad, BOSHUKAOIIHX
B IIPAKTHYECKOW HAYYHOU JI€ATEIbHOCTH HCCIIEI0OBATENS.

Kypc paccuntan Ha ¢opMUpOBaHHE Yy CTYACHTOB LIE€JIOCTHOTO TMpeACTaBieHuss 00
BO3MOXXHOCTSIX si3bika Python u ¢opmMupoBaHus HaBBIKOB €ro HCIONb30BAaHUS MPU PEIICHUU
BO3HHUKAIOIINUX HCCIIEA0BATEIbCKUX 3a/1a4.

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

Jns ycmemrHoro OCBOEHHS TEOPETHYECKOro Kypca MpPeaBApUTEIbHOM IMOJATOTOBKH, 3a
HCKIIFOYCHHUEM YXKE TMOJTYYSHHOU paHee/NoJIyqaeMoi B paMKax 3aHATHH 1Mo o0mieil Gpu3nuke u BhICIICH
MareMaTuke, He TpedyeTcs.

VYcnemHoe ocBoeHHE Kypca HEOOXOIMMO CTYACHTaMU Ui PEIICHHUS MIUPOKOTrO CHEKTpa
HAyYHBIX 33/1a4, BOSHUKAIOIINX B PAMKaX BBHITIOJHEHHS y4eOHO- U Hay4HO-HCCIEA0BATEIbCKUX PabOT
Y TIPAKTHK 1O TemaTtukam MHcTuTyTa.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcanbHbie U(1in) o0menpopeccuoHaIbHbIe KOMITETCHITHH
Kon n naumenoBanue komnereHnin Ko 1 HamMeHOBaHWE WHIUKATOPA TOCTHKEHUS KOMITETCHIITNH

OIIK-2 [2] — Cniocoben 3-OIIK-2 [2] — 3HaTh coBpeMeHHbIE HH(POPMAIMOHHBIE
UCIIOJIb30BATh COBPEMEHHBIC TEXHOJIOTMH U MPOrPaMMHBIE CPEICTBA JUTSI PELICHUS 3a/1a4
UH(QOPMAIIMOHHBIE TEXHOJIOTHU podecCHOHATBHOM AEITETLHOCTH

MPOTrpaMMHBIE CPEJICTBA TTPH VY-OI1K-2 [2] — YMeTh BBIOHpATh U UCIIOIB30BaTh
pelIeHuy 3a1a4 NpoECCHOHAIBHON  COBpEMEHHbBIE MH(POPMAIIMOHHBIE TEXHOJIIOTHH
JEATeILHOCTH, COOITFOTast MPOrpaMMHBIE CPEJICTBA TS PEICHHs 33134

TpeboBaHusT HTHHOPMALTMOHHON npodecCHOHATBHOM AEITETLHOCTH

0e3omacHOCTH B-OI1K-2 [2] — BnageTh HaBbIKaMy TIPUMEHEHHUS

COBPCMCHHBIX I/IH(I)OpMaL[I/IOHHBIX TEXHOJIOTUH 1
IIpOorpaMMHEIX CPEACTB, B TOM YHUCJIE OTCYCCTBECHHOI'O
IIPOU3BOJACTBA, TP PCHICHUHU 3a1a1 HpO(I)CCCHOHaHLHOﬁ




JACATCIIBHOCTH

OIIK-5 [1] — CiocoGeH moHUMATh
NPUHIIMAIBI pAOOTHI COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTHI 1
HCIIOJIb30BATh MX JUIS PEIICHHS 3319
po(heCCHOHATBHOM eI TETBHOCTH

OIIK-6 [2] — Criocoben
pa3pabarhiBaTh aJIrOPUTMBI U
KOMIIBIOTEPHBIE IIPOTPAMMBI,
MPUTOJIHBIE IS TIPAKTHYECKOTO
MMPUMCHCHUA

3-OI1K-5 [1] — 3HaTh OCHOBHBIE MPUHIIKIIEI PAOOTHI
COBpPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA

VY-OIIK-5 [1] — YMeTh UCIOIb30BaTh COBPEMEHHBIE
MH(OPMAIIMOHHBIC TEXHOJIOTUH TS PEIICHUS 33129
npodeccrnoHalbHO 1eATeNbHOCTH

B-OIIK-5 [1] — Biagets HaBBIKOM HCIIOJIb30BaHHUS
COBpPEMEHHBIX NHPOPMAITMOHHBIX TEXHOJIOTHA JUI PeIlIeHuUs
3aa4 npodecCuOHATBHON IeATeTbHOCTH

3-OIIK-6 [2] — 3HaTh OCHOBHBIC S3BIKH IPOTPAMMHUPOBAHHS U
METO/IbI AITOPUTMHU3ALNH, COBPEMEHHBIC TEXHHYCCKHE 1
MPOrpaMMHBIE CPEJICTBA ISl pa3padOTKH KOMITBIOTEPHBIX
nporpamMm

V-OIIK-6 [2] — YMeTh NPpUMEHSTh METO/IbI aITOPUTMH3ALUH
U COBPEMEHHBIC TEXHOJIOTHH IPOrPAMMHUPOBAHUS IS
pCLICHUS MPAKTUYECKUX 33a/1a4 B PA3IMYHBIX 00JIACTIX HAYKH
U TeXHHUKU

B-OIIK-6 [2] — BnageTh HaBbIKaMu pa3pabOTKH aIrOPUTMOB
Y KOMITBIOTEPHBIX IIPOrPaMM, OTJIAIKU U TECTUPOBAHHS
pa3paboTaHHBIX MPOrPAMMHBIX KOMILJICKCOB ISl PEIICHHS
HAYYHO-IIPAKTHYCCKHUX 3a/ad.

OIIK-6 [1] — Cniocoben
CaMOCTOSITEITLHO paboTaTh B cpeaax
COBPEMEHHBIX OIEePaIlMOHHBIX
cHCTeM, HauboJee
pacrpoCTpaHEHHBIX IPUKIIATHBIX
porpamMM U IPOrpaMm
KOMIIBIOTEPHOM rpaduku

3-OTIIK-6 [1] — 3HaTh NpUHIMITEI PAOOTHI U YCTPONUCTBA
BBIUUCIIUTENILHOM MAIIMHBI ¥ ONIEPAIIIOHHBIX CUCTEM,
OCHOBHBI€ ITPUHIIUIIBI CETEBBIX TEXHOJIOTUIT; OCHOBBI
HanboJiee pacpoCTpaHEHHBIX MTPHUKIIATHBIX TPOTPAMM H
IpOrpamMM KOMIIBIOTEPHON TpaUKH, YaCTO UCIOIb3yEMBIX
1pu 00pabOTKE TAHHBIX W YUCIICHHOM MO/JICJTUPOBAHNH;
V-OIIK-6 [1] — YMeTh paboTaTh B cpejax COBPEMEHHBIX
OTIEPALMOHHBIX CHCTEM, HanboJIee pacIpoCTpaHEHHBIX
MPUKIIQJAHBIX TPOTPaMM H IPOrpaMM KOMIBIOTEPHON IpaduKu
B-OIIK-6 [1] — Bnageth HaBbIKaMu pabOTHI B cpeliax
COBPEMEHHBIX ONEPAI[MOHHBIX CUCTEM, U B Hanbosee
pacrpoCcTpaHeHHBIX TPUKJIAIHBIX MPOrpaMMax M MporpamMmmax
KOMIIBIOTEPHOH Tpaduku

OIIK-7 [1] — Cniocoben paboTats ¢
pacrpeieieHHbIMU 0a3aMH JTaHHBIX,
¢ uH(pOpMaIel B r100aTbHBIX
KOMITBIOTEPHBIX CETSX, IIPUMEHSS
COBpeMeHHBIC HH()OPMAIIMOHHBIE
TEXHOJIOTUU

VK-1 [2] — CiocobeH oCyIecTBIATh

3-OI1K-7 [1] — 3HaTh npuHIHKIBI pabOTHI C pacHpeIeICHHbIMU
0a3amu JaHHBIX, C HH(OpMalKen B T100aIbHBIX
KOMIIBIOTEPHBIX CETSIX

V-OIIK-7 [1] — YMerh paboTath ¢ pactipeeieHHbIMUA 0a3aMu
JAHHBIX; C HH(pOpMaIMel B II100aJIbHBIX KOMIBIOTEPHBIX
CeTsAX, MPUMEHSITHh COBPEMEHHbIE 00pa30BaTeIbHbIC U
MH(POPMAIMOHHBIE TEXHOJIIOTUU

B-OI1K-7 [1] — Bnagets npuHIMNIaMu GYHKIIMOHUPOBAHHUS
r7100abHBIX KOMITBIOTEPHBIX CETEl; HABBIKOM PabOTHI C
pacrpeieieHHbIMU 0a3aMu JIaHHBIX, HABBIKAMHU PaOOTHI €
COBPEMEHHBIMU 00pa30BaTeNbHBIMU M HH(OPMAIIMOHHBIMH
TEXHOJIOTHSIMH

3-VK-1 [2] — 3Hath: MeTouKH cOopa 1 00paboTKu




MOUCK, KPUTHYECKUM aHAJIN3 U
CUHTE3 MH(POPMAIUH, IPUMEHSITh
CHUCTEMHBIN OAXO ISl pEeIICHUS
IIOCTABIICHHEIX 3a7a4

nH(pOpMAaIIUN; aKTyaJbHbIE POCCUNCKHE U 3apyOCKHBIC
MCTOYHUKH HHpOopManuu B chepe mpopeccuoHamTbHON
JESITeIbHOCTH; METOJ] CHCTEMHOTO aHaJIN3a

V-VYK-1 [2] — Y™MeTh: npUMeHATh METOMKH TIOMCKa, cOopa u
00paboTKu HH(GOPMAITUHU; OCYIIECTBIATH KPUTHUECKUM
aHaJM3 ¥ CUHTE3 UH(OpMAIINH, TIOTYYEHHON U3 Pa3HBIX
HCTOYHHUKOB

B-VYK-1 [2] — Biagets: MeToaMu moucka, coopa u
00pabOTKH, KPUTUIECKOTO aHAJIN3a U CHHTE3a HH(OopMaIum;
METOAMKOW CHCTEMHOT0 TIOJX0/1a JIJIsl pEIIeHUS
MOCTABJICHHBIX 3a/1a4

YKII-1[1, 2] — CniocobGen B

1M (poBOH Cpejie UCIIOIH30BATh
paznnyHble IU(POBBIE CPEICTBA,
MTO3BOJISIFOIIHAE BO B3aUMOJICHCTBUU C
JAPYTUMH JIFOABMH JOCTHTaTh
MOCTABJICHHBIX LIEJIEHT

3-VKII-1 [1, 2] — 3Hath: coBpeMeHHbIE HHPOPMAIITHOHHBIE
TEXHOJIOTUH U IIU(PPOBBIC CPEICTBA KOMMYHHUKAIIUHU, B TOM
YHCJIe OTEYECTBEHHOTO MTPOU3BOJICTBA, & TAK)KE OCHOBHBIC
MIPUEMbI 1 HOPMBI COIIMATIBHOTO B3aMMOICHCTBHS U
TEXHOJIOTUH MEXIIMYHOCTHOM U TPYIIIOBOH KOMMYHUKAIUH C
UCII0JIb30BAHUEM JHMCTAHIIMOHHBIX TEXHOJIOTHI

V-VKII-1 [1, 2] — YMeTh: BoIOUpATh COBPEMEHHbIC
MH()OPMAIMOHHBIC TEXHOJIIOTUU U IIUPPOBBIC CPEICTBA
KOMMYHUKAIIMH, B TOM YUCIIC OTEYECTBEHHOTO IMPOU3BOJICTBA,
a TaK)Ke YCTaHABJIMBATh U MOJICPKUBATh KOHTAKTHI,
00eCIeYrBAaOIIUE YCICITHYIO PAa0OTy B KOJJICKTHBE U
[IPUMEHATH OCHOBHBIE METO/IbI K HOPMBI COITHAILHOTO
B3aMMOJICHCTBHSI [T PeaH3aliy CBOCH POJIU
B3aUMOJICHCTBHSI BHYTPH KOMAH/IbI C UCIIOJIb30BAHUECM
JMCTAHIIMOHHBIX TEXHOJIOTHI

B-VKII-1 [1, 2] — Bnagets: HaBbIKAMU IPUMEHEHUS
COBPEMEHHBIX HH()OPMAITHOHHBIX TEXHOJIOTUI U IIUPPOBBIX
CPENICTB KOMMYHHKAIIUH, B TOM YHCJI€ OTCUYECTBEHHOTO
MPOU3BOJICTBA, & TAK)KE METOJIaMH M ITPUEMaMH COIMATBHOTO
B3aMMOJICHCTBHS U paOOTH B KOMaH/Ie€ C HCITOJIb30BaHUEM
JMCTAHIIMOHHBIX TEXHOJIOTHI

VKII-2 [1, 2] — Ciocoben nckath
HYXHbIC UICTOYHHKH UH(POPMAIIUU 1
TaHHBIE, BOCIPUHUMATb,
aHAJIM3UPOBATh, 3AIIOMHHATH U
nepenaBaTb HHGOPMAIIHIO C
HCIOJIb30BaHNEM IIU(POBBIX
CPEICTB, a TAKXKE C MOMOIIBIO
aJITOPUTMOB TP padoTe C
MOJTYYEHHBIMU U3 Pa3InIHBIX
HCTOYHHMKOB JIAHHBIMH C EITBIO
3¢ (HEeKTHBHOTO UCTIONB30BAHUS
MOJIyY€HHOM UHpOpMAaIUK JIs
peuieHus 3aaa4d

3-YKII-2 [1, 2] — 3Hath: MeToauKU cOOpa U 00pabOTKH
WH(OPMAIIAY C WCIIOIH30BAHHEM TU(DPOBBIX CPECTB, a TAKKE
aKTyallbHbIE POCCUICKHE U 3apYOEIKHbIE HCTOUHUKH
nHdopManuu B chepe nmpohecCuoHaAIBHOM EATeTbHOCTH,
TIPUHIIMIIBI, METO/IBI M CPE/ICTBA PEIICHUS CTAHIAPTHBIX 3a/1a4
podecCHOHATEHOM JIEATEIIBHOCTH C UCITOJIb30BAHUEM
U(POBBIX CPEICTB U C YIETOM OCHOBHBIX TPeOOBaHMIA
nH(OPMALIMOHHON O€30MMacHOCTH

VY-VKII-2 [1, 2] — YMeThb: IpUMEHSTh METOJAMKH ITOMCKA,
coopa u 00paboTku HHGOPMAIIHMH; C HCTIOIB30BAaHHEM
HU(POBBIX CPEACTB, OCYIIECTBISATH KPUTHUECKUI aHAIN3 U
CUHTE3 MH(POPMAITUH, ITOJTYICHHOHN U3 Pa3HBIX HCTOYHUKOB, U
peuiats CTaHAapTHBIE 337a4u TPO(HeCcCHOHATBEHOM
JESATEIIEHOCTH C UCTIOJB30BAaHUEM IIU(PPOBBIX CPEICTB H C
Y4€TOM OCHOBHBIX TpeboBaHUN HHGOPMAITMOHHOMN
0€30MMacHOCTH

B-VKII-2 [1, 2] — Bnagets: MeTo1aMu Moucka, coopa u
00pabOTKH, KPUTUYECKOTO aHaJIN3a U CUHTE3a HH(OPMALIUU C




WCTIOJIh30BaHUEM MU(POBBIX CPEICTB JJIS PEIICHUS
MOCTABJICHHBIX 3a/1a4, HABBIKAMH ITOATOTOBKU 0030POB,
aHHOTAIIUH, COCTaBJICHUS pedepaToB, HAYYHBIX JOKIIAJIOB,
nyOnukanuit 1 6udianorpadguu mo Hay4Ho-
WCCIIEIOBATEILCKON PaboTe ¢ UCIIOIh30BaHNEM HU(POBBIX
CPEICTB ¥ ¢ y4eTOM TpeboBaHU MHPOPMAITMOHHON
0e301MacHOCTH

VKII-3 [1, 2] — CiocobeH cTaBUTH
cebe oOpa3oBaTeNbHBIC LIEH O]
BO3HUKAIOIINE )KU3HCHHbBIC 3a/1a4H,
no0upaTh COoCOOBI PELICHUS U
Cpe/cTBa pa3BUTHS (B TOM YHCIIE C
MCIOJIb30BaHNEM HU(DPOBBIX
CPEJIICTB) IPYTUX HEOOXOIUMBIX

KOMIIETEHIIUHN

CpelCTB

3-YKII-3 [1, 2] — 3Hatb: ocHOBHBIC MPpHEMbI 3()(HEKTHBHOTO
yIIPaBICHUS COOCTBEHHBIM BPEMEHEM, OCHOBHBIC METOIMKHU
CaMOKOHTPOJISI, CAMOPA3BUTHS U CaMOOOpa30BaHMS HA
MIPOTSHKEHUH BCEH KU3HU C HCIIOIH30BAHUEM U(DPOBBIX

V-VYKI-3 [1, 2] — Ymerb: 3 hexkTUBHO MIIaHUPOBATH U
KOHTPOJIUPOBATH COOCTBEHHOE BPEMs, HCIIOJIb30BaTh METOIbI

CaMOpeTyJISIIIUU, CAMOPA3BUTHS U CAMOOOYYCHUSI B TCUCHUE
BCEll JKM3HHU C UCIIOJIBb30BAHMEM HU(PPOBBIX CPEICTB
B-YKII-3 [1, 2] — Biagers: MeTOAaMu yripaBieHHs
COOCTBEHHBIM BPEMEHEM, TEXHOJIOTUSMH IIPHOOPETCHHSI.
UCIIOJIb30BAHUS U OOHOBIICHHS COLMOKYIBTYPHBIX U
npodecCHOHAIBHBIX 3HAHUI, YMEHHI, U HABBIKOB;
METOJMKAMH CaMOPa3BUTHS U CAMOOOPA30BaHUSI B TCUCHUE
BCEll JKM3HHU C UCIIOIBb30BAHIEM LU(PPOBBIX CPEICTB

[TpodeccnonanpHbie KOMIETCHIIMA B COOTBECTBUU C 3a7adaMd W OOBEKTaMH (0OmacTsMu

3HAHUN) IPOPECCUOHATBHON JACSITEITLHOCTH .

3apaua
npogeccuoHaILHOU
nesiteabnoctu (3I11)

O0BeKT UJIu 00J1aCTH
3HAHUA

Koa u naumenoBanue
npogeccHoHaIbLHOU
KOMIIeTeHIUM;
OcHoBanne
(mpogeccuoHaTIBLHBIH
cranaaprt-IIC, ananu3
OnbITA)

Koa n naumenoBanue
HHANKATOpa
AOCTHKEHUS
npogeccuoHaILHOU
KOMIIeTEeHI[UH

W3yYeHHE U aHaJN3
Hay4YHO-TEXHHUYECKOU
uH(popmanuy,
OTEYECTBEHHOI'O U
3apyOeKHOTO OTBITA
10 TEMaTUKe
UCCIIeIOBaHUsI, COOp U
00paboTKa HaAy4YHOH U
AHAJIMTUYECKOMN
uHpOpMaINU C
WCTIOJIb30BaHUEM
COBPEMEHHBIX
pOTpaMM, CPEICTB U
METOIOB
BBIYMCIIATEIIBHOMN
MaTeMaTHKH,
KOMITBIOTEPHBIX U

Hay‘{HO'I/ICCJIe,HOBaTCHLCKI/Iﬁ

MOJICJTH, METOJIbI 1
CpeacTBa
byHIaMEHTAIBHBIX U
MIPUKITATHBIX
MCCIIETOBAHUH U
pa3paboTok B 00IacTH
CYIEePKOMIIBIOTEPHOTO
MOJICTTUPOBAHUS
WHXCHEPHO-
(U3UUECKUX MPOIECCOB
B HayKe, TEXHUKE,
TEXHOJIOTHUSX, & TAKXKE B
chepax HAYKOEMKOTO
MIPOU3BOJICTBA

ITK-1 [2] - Criocoben
IIPOBOJIUTH COOD,
aHaJIM3 Hay4HO-
TEXHUYECKON
nHpopmanuu,
OTEYECTBEHHOT'O U
3apyOeKHOTO OMBITA 110
TEMaTHKE UCCIICIOBAHUS

OcHosanue:
[TpodeccuonanpHbIM
crangapt: 40.011

3-T1K-1[2] - 3uath
croco0Osl coopa,
aHaJM3a Hay4HO-
TEXHUYECKOU
uH(popManuuy,
OTEYECTBEHHOT'O U
3apyOeKHOTO OTBITA
110 TEMaTUKe
WCCIICIOBAHMSL.
V-TIK-1[2] - Y™meTh
CHHTE3UPOBATH
aHAJM3UPOBAThH
HAYYHO-TEXHHUYECKYIO
UH(pOPMALIHIO TIO
TEeMaTHKe
UCCIIEIOBAHMSL.
B-TIK-1[2] - Bnagets




WH(pOPMaAITMOHHBIX
TEXHOJIOTUHN

HaBBIKaMH cOopa,
CHHTE3a U aHaJIn3a
HAYYHO-TEXHHUYECKOU
uHpopManuy,
OTEYECTBECHHOTO H
3apy0eKHOTO OTBITA
10 TEMaTUKE

HCCIIC/IOBAHMSL.
BBIOOp METOJIOB H MOJICITH, METO/IbI U ITK-2 [2] - Criocoben 3-I1K-2[2] - 3uath
[IOJIXO/IOB K PEIICHUIO  CPEICTBA BBIOMpATh U MPUMEHATH = COBPEMEHHOE
MOCTABJICHHOMN (GyHIaMEHTAIBHBIX U HEO0OX0IMMOe 00opyI0BaHue,
HAy4HOU TPOOIIEMBI, HPUKJIaHBIX obopymoBaHue, HHCTPYMEHTHI U
bopMmyupoBKa WCCIIEIOBaHUH 1 HHCTPYMEHTBI U METOJBI =~ METOJIBI MCCIICIOBAHUI
MaTeMaTHIeCKON pa3paboToK B 00JIACTH  MCCIICOBAHHMN IS JUTSL pELIICHHS 3a/1a4 B

MOACIIHN SABJICHUAA,
AHAJIUTUYCCKUC U
YHUCJICHHBIC PaCYCThI

CYIEPKOMIIBIOTEPHOTO
MOJIETTUPOBAHUS
MH)KEHEPHO-
(u3NYECKUX MPOLIECCOB
B HayKe, TEXHUKE,
TEXHOJIOTUAX, a4 TAKIKC B
cdepax HaAyKOEMKOTro
IIPOU3BOJICTBA

pelieHus 3a1a4 B
n30paHHOW TPEeAMETHON
obnactu

Ocnosanue:
[IpodeccronanbHbII
crannapt: 06.001,
25.035, 40.011

HpOI/ISBOILCTBeHHO-TGXHOJ’IOFI/ILIGCKI/II\/’I

n30paHHOM
MPEAMETHOM 00JIaCTH.

V-IIK-2[2] - YmeTth
KPUTHYECKH
OLIEHUBATb, BEIOUPATH
o0opyioBaHus,
WHCTPYMEHTOB U
METOJIOB
HCCIIE0BAHNUM B
n30paHHOM
MpeAMETHOM 001acTH ;
B-T1K-2[2] - Baagets
HaBBIKaMH BBIOOpA U
MPUMEHEHUS
o0opynoBaHue,
WHCTPYMEHTHI U
METO/IbI UCCIEAOBAHMI
JUTSI pEIICHUS 3a/1a4 B
n30paHHOMN
MpeIMETHOM 00J1acTH.

Cosznmanue u
IIPUMEHEHUE
MPOTPaMMHBIX CPEICTB
uIsi 00paboTKH
pacueTHBIX U
3KCHepI/IMeHTaHBHBIX
JIAHHBIX.

IIporpammel u
IIPOrpaMMHBIE CpEJICTBA
U1 00paboTKH
pacyeTHbIX U
AKCIEPUMEHTAIbHBIX
JTAHHBIX.

ITK-2 [1] - Criocoben
CO3/1aBaTh M IPUMECHSTh
B paboTe mporpamMMbl U
BCIIOMOTaTeIIbHBIC
POrpaMMHBIE CPE/ICTBA
JUTSI IEPBUYHON
00pabOTKH PaCUETHBIX U
IKCTIIEPUMEHTATBHBIX
JTaHHBIX.

OcHosanue:
[TpodeccuonanpHbIM
crangapt: 24.078

3-T1K-2[1] - 3uath
OCHOBHEBIE U
BCIIOMOTaTeNIbHbIE
pOTpaMMHEIE
cpezacTBa s
MepBUYHOI 00paboTKH
pacyeTHbIX U
AKCTIEPUMEHTATBHBIX
JAHHBIX; ;

V-IIK-2[1] - YmeTh
CO3/1aBaTh
BCIIOMOTaTENIbHBIC
IpOrpaMMHBIE
CpencTBa ais
NEpBUYHON 00pabOTKH
pacyeTHBIX U




HKCTIEPUMEHTATBHBIX
JTAHHBIX

B-TIK-2[1] - Baagets
HaBBIKAMU CO3JIAHHS
BCIIOMOT'aTeIIbHBIX
POrPaMMHBIX
CpencTBa s
NEPBUYHON 00pabOTKH
pacyeTHBIX U
AKCIEPUMEHTATBHBIX
JTAHHBIX

paC‘-IeTHO-BKCHepI/IMeHTaJIbHBIf/i C 3JICMCHTAMH HAYyYHO-HCCJICA0BATCIILCKOI'O

[Tonyuenue u PacuetHbie

00paboTKa pacYeTHBIX = AKCIEPUMEHTAILHBIC

1 DKCIICPUMEHTAJIbHBIX = JIaHHBIC, TOTPEITHOCTH,
JaHHBIX, OLICHKA UX MATEMATUYCCKUC
MTOTPEITHOCTEH, MOJIEJIH.

CO3JaHHE

MaTeMaTHYECKHUX

MOJEIICH.

ITK-10 [1] - Criocoben
MIPUMCHSITh
COBpPEMEHHBIC
MaTeMaTHYeCKHE U
rpadu4ecKue METOIbI
ISt 00pabOTKH
pacyeTHBIX,
AKCIIEPUMEHTAITbHBIX
JIAHHBIX, OIICHOK UX
MOTPEIIHOCTH U
CO3JIaHMSI
MaTeMaTHIECKHIX
Moneen

OcHosanue:
[TpodeccuonanbHbIM
cranaapt: 40.011

3-ITK-10[1] - 3uats
OCHOBHBIC TTOHSTHSI,
MaTeMaTHYECKUE
MO/IEIH,
MaTeMaTHYECKUE U
rpaduyecKue METOIBI
00pabOTKH pacyeTHBIX
1 DKCIIEPUMEHTATBHBIX
pe3yJIbTaToB,
OCHOBHBIE METO/IbI
OLICHKH TOTPEIIHOCTEH
MOJTy4aeMbIX
pe3yJIbTaToB U
MPUYHHBI UX
BO3HUKHOBCHHUS;
V-IIK-10[1] - YmeTb
MPUMEHSITh
MaTeMaTHYECKUE
MO/JIeNH,
MaTeMaTHYeCKUe
rpaduuecKrue MEeTO/IblI
00pabOTKH pacyEeTHBIX
U DKCIIEPUMEHTATbHBIX
pe3yJIbTaToB,
MIPOU3BO/IUTH OLIEHKH
MOTPEIIHOCTEN
MOJTy4aeMBbIX
pe3yIbTaToB U
aHAIIM3UPOBATh
MIPUYHHBI HX
BO3HUKHOBEHHUS;
B-TIK-10[1] - Bnangets
HABBIKOM CO3JIaHUS
MaTeMaTHYECKUX
MOJICNEeH,
MaTEeMaTHYCCKHUMH 1
rpadu4ecKuMu
MeToaamMu o0paboTKI
pacueTHBIX U
AKCIIEPUMEHTAIBHBIX




pPEe3yIbTaTOB, HABBIKOM
aHaau3a
JIOCTOBEPHOCTH
MOJTy4aeMbIX
pEe3yIbTaTOB MPH
MIPOBEACHUU
W3MEPEHHI U OLICHKH
UX TOTPEIIHOCTH;
pEe3yIbTaTOB MPH
MIPOBEACHUU
W3MEPEHHI U OLICHKHU
UX MOTPEIIHOCTH

4. BOCHUTATEJIbHBIN IOTEHIUAJ JUCITATLINHBI

Hanpasnenus/uenn
BOCITMTaHUS
HNuTemnexryansHoe
BOCITHTaHHUE

3amaun BocnuTaHus (KOx)

Coznanue ycioBui,
00ecIeunBarOIINX,
(GbopMHUpPOBaHUE KYJIBTYpPbI
ymcTtBeHHOro Tpyaa (B11)

BocnurareapHblii TOTEHIINA JUCIIUIIINH

Hcnonp3oBaHne BOCOUTATEIBHOTO
NOTEHIIMAJa JUCIUIUIMH TYMaHUTapHOTO,
€CTeCTBEHHOHAYYHOTO,
o0menpodecCHOHAIBHOTO U
po¢eCCHOHATHHOTO MOYIIS ISt
(dhopMHUpPOBaHUS KYJIbTYPbl YMCTBEHHOTO
Tpy/ia IOCPEICTBOM BOBJICUCHUS
CTY/ICHTOB B y4eOHBIC UCCIICIOBATEIbCKHUE
3aJjaHus, KypCOBbIe padOTHI U Jp.

[IpodeccuonansHoe u
TPYJOBOE BOCIIUTAHUE

Coznanue ycnosui,
00ecneynBaromux,
dbopmupoBaHHEe rITyO00KOTO
MMOHUMAaHHUS COLUATIbHOMN
pouu nipodeccuu,
IMO3UTUBHOU U aKTUBHOMN
YCTaHOBKH Ha LIEHHOCTHU
n30paHHOM CIeUaIbHOCTH,
OTBETCTBEHHOT'O
OTHOILIEHHUS K
npoQeCCHOHAIBHON
JEeSATENBHOCTH, TpyAy (B14)

1.Mcrionp30BaHue BOCITUTATEILHOTO
MOTEHIMaJIa TUCIIUILUTHH
€CTeCTBEHHOHAYYHOTO U
o0menpodecCHOHATBHOTO MOIYIIS IJIS: -
(hopMHUPOBAHHS TO3UTUBHOTO OTHOIIIEHHS K
npodeccuu HHXeHepa (KOHCTPYKTopa,
TEXHOJIOTa), TOHUMAHHS €€ COLUAITBHOM
3HaYMMOCTH U POJIU B OOIIECTBE,
CTpEMIICHHS CJIeI0BaTh HOpMaM
npodeccuoHaIbHON 3TUKHU MTOCPEACTBOM
KOHTEKCTHOTO OOyUEHHUS, pEIICHHS
HPaKTHKO-OPUEHTHPOBAHHBIX
CHTYaIlMOHHBIX 33/1a4. - (POPMUPOBAHHS
YCTOMYMBOIO UHTEpEca K
npodeCCuOHATBHON IeATETHFHOCTH,
CMOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENTFHO MBICIIUTh, IOHAMATh
3HaYMMOCTb MTPOPECCUN TTOCPEICTBOM
OCO3HAHHOTO BBIOOPA TEMATHUKHU TIPOCKTOB,
BBINOJIHEHUS IPOEKTOB € MOCIETYIONIEH
MyOJIMYHOM Mpe3eHTalueil pe3ynbpTaToB, B
TOM 4Kciie 000CHOBaHMEM MX COLUAIbHON
Y TIPaKTUYECKOH 3HAYMMOCTH; -
(bopMHpOBaHUST HABBIKOB KOMaHTHOM
paboThI, B TOM YHCIIE peaT3aliu
pa3NUYHBIX MPOEKTHBIX poiieit (muaep,




[TpodeccrnonansHoe Cozpanue ycioBHi,
BOCIIUTaHHE o0ecrnevnBaroIuX,
¢dopMupoBanue

OTBETCTBEHHOCTH 3a
npodecCHOHATBHBIN BHIOOD,

WCTIOJTHUTEIb, aHAJUTHK U TIP.)
MOCPEACTBOM BBITIOJTHEHHSI COBMECTHBIX
npoekToB. 2.Mcnoib30Banue
BOCIIUTATEIFHOTO OTEHIIMAIA
JMCIUTUTMHBI « DKOHOMHKA U YIIPABIICHHE B
MPOMBIIIICHHOCTH Ha OCHOBE
WHHOBAI[MOHHBIX MTOJIXO0B K YIIPABICHHUIO
KOHKYPEHTOCTIOCOOHOCTBIO»,
«Opuanyeckre OCHOBBI
poeCCUHANBHON NeSITeIbHOCTI JUIS: -
(hopMHpPOBaHUS HABBIKOB CHCTEMHOT'O
BUJICHUSI POJIM M 3HAYMMOCTH BBIOPAHHOM
npodeccruu B COIMATbHO-DKOHOMHYECKIX
OTHOIICHHSX Yepe3 KOHTEKCTHOE
o0ydeHue

Hcnonp3oBanne BOCIUTATEIBHOTO
NOTEHIIMAJA TUCIUILUTHH
po¢eCCHOHATBHOTO MOYIIS ISt
(hopMHUpPOBaHHUS y CTYACHTOB
OTBETCTBEHHOCTH 32 CBOE

npodeccuoHaabHOe npogeccuoHaIbHOE pa3BUTHE
pa3BuUTHE U IIOCPEAICTBOM BbIOOpa CTYJEHTaAMU
npodeccuoHaIbHbIe UH/IMBUYaJIbHBIX 00pa30BaTeIbHbIX
pemenus (B18) TPACKTOPUI, OPraHU3aLUN CUCTEMBI
OOIIEHUS MY BCEMU YYaCTHUKAMHU
00pa30BaTENBLHOrO MPOLIECCa, B TOM YHUCIIE
C UCIIOJIb30BaHUEM HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH.
[TpodeccronanbHoe Coznanue ycnosui, Hcnonp30BaHne BOCIUTATEIBHOTO
BOCIIUTaHHE o0ecrevnBaroIuX, MOTEeHIIMaja TUCIUIUINH
dbopmHpoBaHUE KyJIbTYPbl  NMPO(HECCHOHAIBHOTO MOTYJIS JUIS
MH(OPMaLOHHON (dhopMupoBaHue 0a30BbIX HABBIKOB

6e3omacuoctu (B23)

UH(POPMALIMOHHOM 6€30M1aCHOCTH Yepe3
M3y4YEeHUE MOCIIEICTBUM XaJaTHOTO
OTHOILLIEHMS K padoTe ¢
MH(}OPMALIMOHHBIMU CUCTEMAaMHU, Oa3aMu
JIAHHBIX (BKJIIOYAst IEpCOHAIIbHBIE
JTAaHHBIE), TIpUEMaxX U METOax
37I0YMBIIIJICHHUKOB, IOTEHLIUAIBHOM
YPOHE MOJIb30BATEIISIM.

S. CTPYKTYPA U COJIEP)KAHWUE YYEBHOM JUCIHUILINHBI

Pa3nensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3ydeHHS 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

N
(63}

KA1

|
(00]

[TepBeiii pazaen 1-8 | 0/16/0 3-OI1K-2,
V-OIIK-2,
B-OIIK-2,
3-0OI1K-5,
V-OIIK-5,
B-OIIK-5,
3-OI1K-6,
V-OIIK-6,
B-OIIK-6,
3-OIIK-6,
V-OIIK-6,
B-OIIK-6,
3-OIIK-7,
V-OIIK-7,
B-OIIK-7,
3-TIK-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,
3-11K-10,
VY-IIK-10,
B-TIK-10,
3-VK-1,
V-VK-1,
B-VK-1,
3-VKII-1,
V-VKII-1,
B-VKII-1,
3-VKII-2,
V-VKII-2,
B-VKII-2,
3-VKII-3,
V-VYKII-3,
B-VKII-3

Bropoii paznen 9-16 | 0/16/0 25 KHU-16 B-YK-1,

3-VKII-1,
V-VYKII-1,
B-VKII-1,




3-YKLI-2,
Y-YKII-2,
B-VKII-2,
3-YKII-3,
Y-YKII-3,
B-VKII-3,
3-OI1K-2,
Y-OIIK-2,
B-OIIK-2,
3-OI1K-5,
Y-OIIK-5,
B-OIIK-5,
3-OI1K-6,
Y-OIIK-6,
B-OIIK-6,
3-OI1K-6,
Y-OIIK-6,
B-OI1K-6,
3-OI1K-7,
Y-OIIK-7,
B-OIIK-7,
3-TIK-1,
V-TIK-1,
B-TIK-1,
3-TIK-2,
V-TIK-2,
B-IIK-2,
3-TIK-2,
V-TIK-2,
B-TIK-2,
3-TIK-10,
V-IIK-10,
B-TIK-10,
3-YK-1,
Y-YK-1

HUmoeo 3a 3 Cemecmp

0/32/0

50

KounTtpoJbHbie
MeponpusTHS 32
Cemectp

3

50

3-OI1K-2,
VY-OIIK-2,
B-OI1IK-2,
3-OI1K-5,
VY-OIIK-5,
B-OIIK-5,
3-OI1K-6,
VY-OIIK-6,
B-OI1K-6,
3-OI1K-6,
VY-OIIK-6,
B-OIIK-6,
3-OI1K-7,
VY-OIIK-7,
B-OIIK-7,
3-11K-1,




V-TIK-1,
B-TIK-1,
3-TIK-2,
V-TIK-2,
B-TIK-2,
3-TIK-2,
V-TIK-2,
B-TIK-2,
3-TIK-10,
V-TIK-10,
B-TIK-10,
3-YK-1,
Y-YK-1,
B-VK-1,
3-YKII-1,
Y-YKII-1,
B-VKII-1,
3-YKII-2,
Y-YKII-2,
B-VKII-2,
3-YKII-3,
Y-YKII-3,
B-VKII-3

4 Cemecmp

IlepBsIit pa3nen

0/16/0

25

KU-8

3-0OI1K-2,
VY-OIIK-2,
B-OIIK-2,
3-OI1K-5,
V-OIIK-5,
B-OIIK-5,
3-OI1K-6,
VY-OIIK-6,
B-OIIK-6,
3-OI1K-6,
VY-OIIK-6,
B-OIIK-6,
3-OIIK-7,
VY-OIIK-7,
B-OIIK-7,
3-T11K-1,
3-T11K-2,
V-IIK-2,
B-TIK-2,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-I1K-10,
VY-IIK-10,
B-I1K-10,
3-VK-1,
V-VK-1,
B-VK-1,




3-YKII-1,
Y-YKII-1,
B-VKII-1,
3-YKII-2,
V-YKII-2,
B-VKII-2,
3-YKII-3,
Y-YKII-3,
B-VKII-3,
V-TIK-1,
B-TIK-1

Bropoii paznen

9-15

0/14/0

25

KH-15

3-OI1K-2,
V-OIIK-2,
B-OI1K-2,
3-OI1K-5,
Y-OIIK-5,
B-OIIK-5,
3-OI1K-6,
Y-OIIK-6,
B-OIIK-6,
3-OI1K-6,
Y-OIIK-6,
B-OIIK-6,
3-OI1K-7,
V-OIIK-7,
B-OIIK-7,
3-TIK-1,
V-TIK-1,
B-TIK-1,
3-TIK-2,
V-TIK-2,
B-TIK-2,
3-TIK-2,
V-TIK-2,
B-TIK-2,
3-TIK-10,
V-TIK-10,
B-TIK-10,
3-VK-1,
V-YK-1,
B-VK-1,
3-YKII-1,
V-YKII-1,
B-VKII-1,
3-YKII-2,
V-YKII-2,
B-VKII-2,
3-YKII-3,
V-YKII-3,
B-VKII-3

Umoeo 3a 4 Cemecmp

0/30/0

50

KonTpoJibHbIE

50

3-OI1K-2,




Meponpusitust  3a 4 VY-OIIK-2,
CemecTtp B-OIIK-2,
3-OI1K-5,
V-OIIK-5,
B-OIIK-5,
3-OIIK-6,
VY-OIIK-6,
B-OIIK-6,
3-OI1K-6,
V-OIIK-6,
B-OIIK-6,
3-OIIK-7,
VY-OIIK-7,
B-OIIK-7,
3-T11K-1,
V-IIK-1,
B-TIK-1,
3-T11K-2,
V-IIK-2,
B-TIK-2,
3-T11K-2,
V-TIK-2,
B-ITIK-2,
3-I1K-10,
V-IIK-10,
B-TIK-10,
3-VK-1,
V-VK-1,
B-VK-1,
3-VKII-1,
VY-VKII-1,
B-VKII-1,
3-VKII-2,
VY-VKII-2,
B-VKII-2,
3-YKII-3,
VY-VKII-3,
B-VYKII-3

* — COKpallleHHOEe HaUMEHOBaHHUEe (POPMBI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U

(unn) sK3aMeH

COKpaIJ_ICHI/IC HaUMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN Pa3aCJIOB:

Oo6o3nauenue | [lo1HOE HAMMEHOBAHHE

K1 KoHnTposns 1o uroram

3 3auer

KAJIEHIAPHBIN IIAH




Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.
3 Cemecmp 0 32 0

1-8 IlepBolii pa3aen 0 16 0

1 Python kak sI3bIK IPOrpaMMHUpPOBAHMS. Bcero aynutopHsix yacoB
OcobennoctH, 00J1aCTh TPUMEHEHHUS s3bIKa. Cpeapl 0 | 2 | 0
paspabotku Jupyter, Spyder, yctaHOBKa, HaCTpOiKa 1 Ownunaitn
MOATOTOBKA K McToNb30BaHui0. CtannapThl s3bika PEP-8: 0 0 0
OTCTYIIbI, ITTUHA CTPOKH, KOJUPOBKA, MPOOEIIbI, KOMMEHTapHH,
nMeHa. CTaHAapThl JIOTHYECKOM CTPYKTYpPHI KOJa.

2-3 basoBblii cunTakcuc s3bika Python. Bcero aynutopHbIx 4acoB
KiroueBsie cinoBa. Jlanupie kak 00bekThl. [lepemennsbie. Tumbr | O | 4 | 0
JAHHBIX: OyJIeBbIE, 1IEJIbI€, BEIIECTBEHHBIX U KOMIIJICKCHBIE Owunaiin
4Kclia, CTPOKH, CIIUCKH, MHOKECTBA, ciioBapu. OnepaTopsl. 0 0 0
Maremaruueckue, TBOMYHBIC, MpUcBanBaHus. OnepaTopsl s
paboThI ¢ OCIeN0BaATENIbHOCTAMU. [I[pHOPUTET BBHITIOIHEHUS
omepatopoB. L{ukier for, while, Oneparops! BeTBiienus if ...
else. Oneparopsl break, continue.

4 3HaKOMCTBO ¢ OMOIMOTEKAMM. Bcero aynutopHbIX yacoB
Monynu Math u Random. 3HakoMcTBO ¢ GyHKIHSIMEI 0 | 2 | 0
MOAYJIEN. Omnnaiin

0 |0 |0

5-6 Pabora ¢ MmaccuBaMu J1aHHBIX. Bcero aynutopHbIX yacoB
[TocnenoBarensHOCTH U MaccuBbl. Crincku, cTpoku. Oynkiuu | 0 \ 4 \ 0
U orepaluu sl paboThl CO CIUCKaMH, CTPOKaMU. ANTOPUTMBL | OHIalH
coptupoBku. MaccuBsl Numpy. MIX oTiiune oT CiucKoB 0 0 0
Python. [IpeumyiecTa no cpaBHEHUIO ¢
nocneaoBareabHoCTAMU. OObsBIEHNE MACCUBOB. 3aMIOJIHEHNE
C MCTIOJIh30BaHUEM LIMKIIA. 3aMOJIHEHUE MacCUBa CIyYailHbIMU
yuciamu. V3BnedeHne u3 MaccuBa 3J€MEHTa C JaHHBIM
HOMEPOM U C JAHHBIM 3HAYCHHEM.

7-8 Pa6ora ¢ pynknusivmu. Bcero aynutopHbIX 4acoB
Onpenenenue GyHKINU U 00BSABICHNUE IEPEMEHHBIX. 0 | 4 | 0
I'moGanbHbIE U JOKaNBHBIE TIepeMeHHbIe. O0macTu Owunaiin
BuguMocTU. Pexypcus. Bnoxxennsie GyHKIIMN. AHOHUMHBIE 0 0 0
¢bysakun. Moaynu. MacTpykuuu import u from. Beizos
¢bynkuuu moaynei. Mcnonb3oBanue nceBaoHUMoB. [lytu
MOKCKA MOJTYJIeH

9-16 Bropoii pazaen 0 16 0

9-10 XpaHeHne U 00padoTKa JaHHBIX. Bcero ayuTopHBIX 4acoB
PaGora ¢ nanubiMu (utenue, 3anucsk). [logkmouenue moayns | 0 ‘ 4 ‘ 0
NumPy mns uyrenus u 3anvcu nanaeix. Moayns Pandas s Onaiin
MIpe/ICTaBJICHHs U PabOTHI C TaHHBIMH B BHJIe TAOIUII. 0 |0 |0

11-12 | O0bexkTHO-OpHEeHTHPOBAHHOE NIPOTPAMMHUPOBaHUe. Bcero ayaMTOpHBIX 4acoB
[Mapagurma OOII. Kiaccsl, arTpuOyThI KIaccos, 0 | 4 [0
HacnenoBaHue. Mtepatopsl, reHEpaTOpBI. Omnnaiin

0 |0 |0

13-14 | BBeaeHue B YHCJIEHHBbIE METObI B 32/1a4aX HAYYHBIX Bcero aynutopHbIX 4acoB
BBIYHMCJICHHH. 0 | 4 [0
WHTEpIOsIys 9UCIIOBBIX JaHHBIX ITPU ITOMOIIN JIHHEHHOTO Owunaiin
METO/1a HANMEHBIIINX KBAAPATOB. METO/IbI BBIYUCICHUS CYMM | ( ] 0 ] 0




pPAAOB, HOTPCHIHOCTE METOA0B, KOHTPOJIb TOYHOCTH. MeTO,Z[BI
YUCJICHHOTO HHTETPUPOBaHUS U U depeHITpOBaHUS
JTaHHBIX.

15-16 | Kondurypauuonnsie ¢aiiibl. Bcero ayauTopHbIX yacoB
O6paboTtka BXoaHBIX JaHHBIX. KoH(urypanuonusie aiisl. 0 | 4 [0
Moaynmu JSON u YAML. Ownnaity

0 0 0
4 Cemecmp 0 30 0

1-8 IlepBblii pa3ae 0 16 0

1-2 IHocTpoenue u opopmienue rpagpuxos B Python. Bcero ayuTopHBIX 4acoB
bubnuorexa Matplotlib u e€ metoasl. OcCHOBHBIE 0 | 4 | 0
cocrapistonue rpaduka: ocu, MaciTad, MOAMKUCH, JISTSH 1A, Ounaiin
IIOTPEIIHOCTH. OCHOBHBIE BUIEI rpaq)I/IKOB: JIMHEHHEIE U 0 0 0
MapKepHbIE, OJHOMEPHBIE, IBYMEPHBIE U TPEXMEPHBIE, B
JIeKapTOBBIX U MOJIAPHBIX KOOPAWHATAaX, KOHTYpHbIE rpaduKu
U TEIJIOBBIE KAPTHI.

3-4 MopnyJib JuHelHO# ajaredpsl SciPy.LinAlg Bcero ayiuTopHbIX 4acoB
Mertoabl Moy linalg st pereHust 3a1a4 TMHEHHON 0 | 4 [0
anreOpbl. Pernienne cuctemsl JIMHEHHBIX alreOpanyeckux Omnuaitn
ypaBHeHHA. [TorCK COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 0 0 0
qucen JMHEHHOro oneparopa.

5-8 YucineHHoe HHTETPUMPOBAHME CHCTEM 00bIKHOBEHHBIX Bcero aynutopHbIX yacoB
auddepenunanbubix ypasHenuii. Moayab SciPy.Integrate | 0 | 8 | 0
MeTtoaer MOYIIS integrate It YUCIICHHOTO PEIICHHE CUCTEM Ouwntaiig
0OBIKHOBEHHBIX AU depeHnnanbHbIX ypaBHeHuil. Ynucnennoe | 0 0 0
WHTETPUPOBAaHNE YPAaBHEHHH ABMKEHHSI MHOTHX Tell B I1OJIE
JeWCTBUS TPABUTALIMOHHBIX CUIIL.

9-15 Bropoii paznen 0 14 0

9-11 Mopnysn SciPy.Optimize, SciPy.Interpolate nust pemenus Bcero aynutopHbIX yacoB
32124 ONTUMM3ALMHN M HHTEPIOJISIUH. 0 |6 [0
Mertoabl Moayiis optimize, interpolate asnst pemeHus 3agay Omnunaiin
WHTEPHOJISIHUN U SKCTPATIOISIUH JaHHBIX. IHTEpomsus 1 0 0 0
HKCTPANOJIALMS 3aIIyMIICHHBIX 3KCIIEPUMEHTAIBHBIX TaHHBIX.

WHaTepnonsuus 0THOMEPHBIX, IBYMEPHBIX 1 MHOTOMEPHBIX
naHHbIX. [TocTpoeHne HHTEPHOJALMIA ¢ HCTIOJIb30BaHUEM
HEJIMHEMHOT0 MEeTO/la HAMMEHBIINX KBaJIpaToB.

12 - 13 | MeToabl HAXO0KIEHHsI CYMM PsiZIOB U HHTETPAJIOB. Bcero aynutopHsix 4acoB
Beruucnenue cymm psA1oB. TOUHOCTE METOIOB IS 0 ‘ 4 ‘ 0
CYMMUPOBaHHUS ps110B. YNCIEHHOE HAaXOKEHNEe HUHTerpasioB. | OHiaifH
MeTOobI ¥ aHAJIA3 UX TOYHOCTH. 0 | 0 | 0

14 -15 | UuTerpupoBaHue B3aNMO/IEHCTBHS C CHCTEMON B KO/ Bcero ayuTopHsIX 4acoB
Python. 0 | 4 [0
[Tpumenenne monynsa Cython ans HanvcaHus THOPUAHBIX Oumntaiin
IporpamMM ¢ HcIoib3oBaHueM s13b1koB Python u C. 0 ] 0 ] 0

CokpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUI:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE
OK DJNIEKTPOHHBIN KypC

IIM I1oIHOTEKCTOBBINM MaTepuail
111 ITOTHOTEKCTOBBIE JIEKIINH
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I1p3 IIpezenTanuu

T TecTsl

5CM DJIEKTPOHHBIE CITPAaBOYHBIE MaTEpUaIb
4(@ NHTepakTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Kpr npeayCcMaTpuBacT Bbla4y CTYACHTaM Ha KaXXJIO0M 3aHATHHN MHTCPAKTUBHBIX MaTCpHUaIOB,
B KOTOPBIX HO,Z[pO6HO, C HCIIOJIBb30BaHHEC KaK KOHCIICKTHBHBIX SaHHCGfI, TaK H (bpal"MeHTOB KoOJa,

OCBEIIAIOTCS Pas3iIMyYHBIC acleKThl s3blka Python. 3ajmaua nmexTopa HOCTYNHO OOBSICHHTH Ha OCHOBE

MMPOYHUTAHHOI'O JICKHMOHHOI'O MaTcpuaia MPHUHIMHIILI pa6OTBI SI3BIKA M CIIOCOOBI INPUMCHCHUSA €TI0

MHCTPYMEHTOB JJis peuieHus 3ana4d. Kypc o0s3arenpHo BKIIIOUaeT B ce0sl MPaKTUUECKUE 3aHATUS AJIs

pa3BUTHs y CTYIACHTOB HaBHIKOB IPOTPaMMHUpPOBaHUs Ha si3bike Python, B wacTHOCTH Ui perieHus

3a/1a4, BO3BHUKAIOMIUX BO BpCMA HCCIICIOBATEIHLCKOMN NeITeILHOCTH.

7. ®OHJ OLIEHOYHBLIX CPEJCTB

@DOH/JT OLIEHOYHBIX CPEACTB MO TUCHUIUIMHE 00ECIeUrnBAET MPOBEPKY OCBOCHHUS TUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETO,
PYOEKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLUILTUHE.

CBs3p Mexay (GOpMUPYEMBIMM KOMIIETEHUUSMU U (OpMaMU KOHTPOJS HUX OCBOEHMS

IIPEJCTaBICHA B ClIeAYIOLIeH Ta0nuLe:

Komnerennus HNuaukaropsl ATTecTallMOHHOE ATTecTallMOHHOE
OCBOCHUSA meponpustue (KII 1) meponpusitue (KII 2)
OIIK-2 3-0OI1K-2 3, K1-8, KI1-16 3, KI1-8, K1-15
V-OIIK-2 3, K1-8, KI1-16 3, KI1-8, K1-15
B-OIIK-2 3, K1-8, K1-16 3, K-8, KI1-15
OIIK-6 3-0OI1K-6 3, K1-8, KI1-16 3, KH1-8, K1-15
V-OIIK-6 3, K1-8, K1-16 3, K-8, KI1-15
B-OIIK-6 3, K1-8, KI1-16 3, KI1-8, K1-15
[IK-1 3-I1K-1 3, K1-8, K1-16 3, K-8, KI1-15
V-IIK-1 3, K1-8, K1-16 3, KI1-8, KI1-15
B-TIK-1 3, K1-8, K1-16 3, KH1-8, K1-15
[1K-2 3-I1K-2 3, K1-8, K1-16 3, K-8, KI1-15
V-TIK-2 3, K1-8, KI1-16 3, K-8, K1-15
B-IIK-2 3, K1-8, K1-16 3, K-8, KI1-15
VK-1 3-YK-1 3, K1-8, KI1-16 3, K-8, K1-15
V-VK-1 3, K1-8, KI1-16 3, K-8, K1-15
B-YK-1 3, K1-8, K1-16 3, K-8, KI1-15
VKII-1 3-VKII-1 3, K1-8, KI1-16 3, K-8, K1-15
V-VKII-1 3, K1-8, KI1-16 3, K-8, KI1-15
B-VKII-1 3, K1-8, KI1-16 3, K-8, K1-15
VKII-2 3-VKII-2 3, KH1-8, K1-16 3, K-8, KI1-15
V-VKII-2 3, K1-8, KI1-16 3, K1-8, K1-15
B-VYKII-2 3, K1-8, KI1-16 3, K-8, K1-15
VKII-3 3-YKII-3 3, KH1-8, K1-16 3, K-8, KI1-15




V-VKII-3 3, KU-8, KI1-16 3, KU-8, KI1-15
B-VKII-3 3, KU-8, KU-16 3, KU-8, KU-15
OI1K-5 3-OI1K-5 3, KU-8, KI1-16 3, KU-8, KI1-15
V-OIIK-5 3, KU-8, KU-16 3, K1-8, KU-15
B-OTIK-5 3, KU-8, KI1-16 3, KU-8, KI1-15
OIIK-6 3-OI1K-6 3, KU-8, KU-16 3, K1-8, KU-15
V-OIIK-6 3, KU-8, KU-16 3, K1-8, KU-15
B-OTIK-6 3, KU-8, KI1-16 3, KU-8, KI1-15
OIIK-7 3-OI1K-7 3, KU-8, KU-16 3, K1-8, KU-15
V-OIIK-7 3, KU-8, KI1-16 3, KU-8, KI1-15
B-OI1K-7 3, KU-8, KU-16 3, K1-8, KU-15
TK-10 3-1TK-10 3, KU-8, KI1-16 3, KU-8, KI1-15
V-TIK-10 3, KU-8, KI1-16 3, KU-8, KI1-15
B-TIK-10 3, KU-8, KU-16 3, K1-8, KU-15
TIK-2 3-TTK-2 3, KU-8, KI1-16 3, KU-8, KI1-15
V-ITK-2 3, KU-8, KU-16 3, K1-8, KU-15
B-TIK-2 3, KU-8, KI1-16 3, KU-8, K1-15

HIkaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[Ilkana Ka»A0ro KOHTPOJBHOT'O MEPOIPHUATHS JEXKHUT B npeaenax oT 0 J0 yCTaHOBJICHHOTO
MaKCHUMAaJIbHOI'0 0ajija BKJIIOYHMTEILHO. MITorosas arrecramus 1o JUCIUINIMHE oneHuBaercs mo 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00i CyMMy 0aiioB, 3apadOTaHHBIX CTYJACHTOM IPU BBIIIOJHEHUU
3aJlaHui B paMKaxX TEKYIIEro U MpoOMeKyTOYHOTO KOHTPOJIS.

HTorosas o1jeHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'ICIIYIOH_Ieﬁ IIKAJIOMN:

TpeGoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOW JUCIUTITMHBI

Cymma 6amnoB | Onenka mo 4-ex Ouenka
OaJUIbHOM IIKaJIe ECTS

OreHKa «OTIUYHOY BBICTABIISAETCS CTYIEHTY,
€CJIM OH MTyOOKO M ITPOYHO YCBOMII
MPOrpaMMHBIA MaTepHuall, HCUEPIIbIBAOIIIE,
[10CJIE0BATENbHO, YETKO U JIOTHYECKU
CTPOWMHO €ro U3jaraer, yMeeT TECHO
YBSI3bIBATh TEOPHIO C IPAKTHKOH,
UCIIOJIb3YET B OTBETE MaTepuall
MOHOIpaUIECKOH JIUTEPATYPHI.

90-100 5 — «omauuno» A

85-89 B

OI.[eHKa «XOPpOIIO0» BBICTABIACTCA CTYACHTY,

75-84 C €CJIM OH TBEPJO 3HAET MaTepHall, TPaMOTHO U

4 — «xopoutoy T0 CYIIECTBY M3JIaraeT ero, He JIOIMycKast
70-74 CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA
BOIIPOC.

65-69 OLEHKa «yIOBJIETBOPUTEILHO

BBICTABJISACTCA CTyHeHTy, €CJIN OH UMCCT
3HAHUA TOJIBKO OCHOBHOTI'O MaTepI/Iana, HO HC
3- YCBOMJI €T0 JIeTalieH, TOMyCKaeT HETOUHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEZ0CTAaTOYHO IPAaBUIIbHBIE (POPMYIIUPOBKH,
HapyH.[eHI/ISI JIOTHYCCKOU
IIOCJICA0OBATCIILHOCTU B U3JIOKCHUHN
POTPaMMHOTO MaTepraa.

2— O1eHKa «HEYIOBJIETBOPUTEIHLHOY

Huoxe 60 ((Hey()ogﬂemgopumeﬂb].[o» F BBICTABJIACTCA CTYACHTY, KOTOpBIﬁ HEC 3HACT




3HAYUTENFHON YaCTH MPOrPaMMHOTO
Marepuaa, JI0IycKaeT CyIeCTBCHHBIC
omnOku. Kak nmpaBusio, orieHka
«HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTyZIeHTaM, KOTOpbIe He MOTYT IPOIOJKUTD
oOydenue 0e3 JOTTONHUTENHFHBIX 3aHATHHA 1O
COOTBETCTBYIOIICH TUCIMIUIMHE.

8.  YUEBHO-METOJWYECKOE U HH®OPMALMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUILINHEI

OCHOBHAZ JIMTEPATYPA:

1. DU Y-49 OcuoBsl mporpammupoBanus Ha Python : yue6HOoe mocobue s By3oB, Yepnbimes C. A.,
Mocksa: HOpaiit, 2022

2. 004 JI 86 IlporpammupoBanue Ha Python T.1 , JIytu M., Cankr-IlerepOypr ; Mocksa: CumBoJI-
IImroc, 2018

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

4. 51 @ 33 IIporpammupoBaHue Ha sI3bIKE BBICOKOTO YpoBHs Python : yueOHoe mocoOue ams By30B,
®enopos /. FO., Mocksa: FOpaiit, 2022

5. 004 @ 33 IIporpammupoBaHue Ha sI3bIKE BRICOKOTO ypoBHs Python : YuebHoe nocobue s
npukiagHoro 6akaspuara, ®enopos /[.1O., Mocksa: FOpaiit, 2019

6. OU @ 33 IIporpammupoBaHue Ha A3bIKe BBICOKOTO ypoBHs Python : yue6HOe mocobue aiis cro,
®denopos /. FO., Mocksa: FOpaiit, 2023

7. 004 C89 S3bik nporpammupoBanust PYTHON : yueOHoe nocodue, Cy3u P.A., Mocksa: HTepHeT-
YHupepcuteT nHPOPMAIMOHHBIX TexHOoJoTHit, 2010

JOITOJIHUTEJIBHAS JIMTEPATVYPA:

1. O 3-17 Ucnonb30BaHre METOI0B MAllIMHHOTO 00y4YeHus U si3blka Python s ananuza qaHHbBIX.
Y.1, 3aiiues K.C., Mocksa: HUSTY MU®H, 2019

2. 004 5 45 MammnaHOE 00y4yeHue ¢ ucnosibzoBanueM Python. Coopuuk penenTos : , O1m60H K.,
Cankr-IlerepOypr: BXB - IletepOypr, 2020

3. 004 C 36 Ocnossl Data Science u Big Data. Python u nayka o gannsix : , Cunen ., Meiicman A.,
Amu M., Cankr-IlerepOypr: ITutep, 2020

ITPOTPAMMHOE OBECITEYEHHUE:
1. Python ()

LMS 1 UHTEPHET-PECYPCBbI:




1. HUSIY MU®U (http://www.library.mephi.ru/)
2. HarmonanpHas matgopMma otkpeiToro oopasosanus (https://openedu.ru/university/mephi/)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHWYECKOE OBECIEYEHME YYEBHOW
TACIATITAHBI

CnenuaipHOE MaTepHAIbHO-TEXHIMUECKOE 0OecIeueHre He TpedyeTcs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYAEHTOB

Kypc mpencraBiser TEOPETHUECKUH Kypc JIGKIMHA W MPAKTHUYECKUX 3aHATHH B TIEPBOM H
BTOpPOM CEMECTpaAx. HpeHOILaBaTeHL Ha 3aHATHAX AACT OCHOBHBIC ITOHATHUA W OIPCACICHUSA 110 TEMC
3aHATHUS W pa30UpaeT TUNMYHbIE 3aJaud JJs 3aKkperyieHus marepuana. dopmoil mpomexKyTOuHOM
aTTECTalluU IO JUCLUMIUIMHE SBIAETCS B 1 cemecTpe — 3a4eT, BO 2 cemecTpe - 3aueT. B cemectpe
CTY/IGHT MOXKET moyunTh MakcumyM 100 6amtoB: 50 GamioB 3a paboty B cemectpe u 50 6aymioB Ha
3ayere. PaboTra B cemecTpe OICHMBAETCS TOCPEJICTBOM PEIICHHUs JOMAIIHUX 3anaHuid. MToroas
OLICHKA TMPEJICTABIIACT CO00i cyMMy OaJlIOB, 3apa0OTaHHBIX CTYACHTOM IPU BBHITOJHCHHUU 33/I1aHUI B
paMKax TeKyIIEero U MPOMEKYTOYHOTO KOHTPOJISL.

11.  VYEBHO-METOJIMYECKHUE PEKOMEHIALIUU JJISI NPENOJABATEJEN

Kypc mnpencraBisger Kypec NpakTHYECKMX 3aHSATUH B IIEPBOM M BTOPOM CEMeCTpax.
[IpenogaBaTenp Ha 3aHIATHUSIX Ja€T OCHOBHBIEC MOHATUS M ONPEIEICHUS IO TEME 3aHATHUS U pazOupaer
THNWYHBIE 33J1a49M JUIS 3aKPETUICHHS MaTepHaa.

Metoauyeckue YKa3aHus 110 IPOBCACHUTO TPAKTUYCCKUX 3aHATHH

HpaKTI/IquKI/Ie 3aHATUA 110 JUCHUIIIMHC ITPU3BAHBI er'IY6J'I}ITB, pacmnpiaThb, ACTAITU3UPOBATH
TCOPCTUYUCCKHUEC 3HAHUA, TOJYUCHHBIC CTYACHTOM B HadaJIC 3aHATHUA, U COJIENICTBOBATh BLIpa6OTKe
HaBBIKOB HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH. Onn Pa3BUBAOT MHXKXCHCPHOC W HAYYHOC MBIIIJICHUC,

MO3BOJISIIOT MPOBEPUTH 3HAHMSI CTYJEHTOB, NPUBHUTH HABBIKM IOMCKA, OOOOIIEHUS WM H3II0KEHUS
y4ueOHOro MarepHasa 1 BBICTYNAIOT KaK CPEJCTBO ONEPAaTUBHOIN 00paTHOM CBS3H.

ABTOp(BI):

Kapues Iletp ®enoposud, K.(.-M.H.
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