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AHHOTANIUA

B kypce wu3ydaroTcsi 0a3oBbIe MOHATHS (U3UKHU TUIA3MBI M YIIPABISIEMOTO TEPMOSIEPHOTO
CUHTE3a. B mepBoM ceMecTpe ydamiuecss 3HAKOMSITCS OCBaMBAIOT 0a30BBI CHHTAKCUC M OCHOBHBIC
UHCTpYMeHTHI Python nis qaneHeHIero ocBOSHUs MPIIIOKEHUH S3bIKa K 3a7]a4aM, BCTPEUAIOIUMCS B
MPAKTUYECKOM HAay4HOU JeATEeIbHOCTH. BO BTOpOM cemecTpe paccMaTpUBAKOTCA CIELHAIbHBIE
MHCTPYMEHTHI s13bIKa (Oubamorexkn NumPy, SciPy, Matplotlib), mpennasHaueHHbIe 11 pEIICHUS 3a1a4
n3 obmactm 0o0pabOTKM M TpeACTaBICHUS TpadUUeCKUX JaHHBIX, JIMHEHHOW  ayreOphl,
UHTETPUPOBAHUSL CUCTEM OOBIKHOBEHHBIX JAU(QepeHInanbHbIX YpaBHEHMH, ONTUMHU3ALMUA U
MHTEPIOJSIIIMYA JAaHHBIX, CYMMUPOBAHHUS PSIIOB M OpraHU3alluy B3aUMOJICHCTBUSL MEXKIY PACUETHBIMU
KOJIaMH Y ONIEPALlMOHHOW CUCTEMOM.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

[lenssMu ocBOeHUs Y4eOHOW MMCHUIUIMHBI  SIBJISIIOTCA H3ydeHHe 0a30BOr0 CHHTAKCHCA,
OCHOBHBIX W CIICIIHATU3NPOBAHHBIX HHCTPYMEHTOB si3bika Python mist penienus 3anad, BOSHHKAIOIIHX
B IIPAKTHYECKOW HAYYHOU JI€ATEIbHOCTH HCCIIEI0OBATENS.

Kypc paccuntan Ha ¢opMUpOBaHHE Yy CTYACHTOB LIE€JIOCTHOTO TMpeACTaBieHuss 00
BO3MOXXHOCTSIX si3bika Python u ¢opmMupoBaHus HaBBIKOB €ro HCIOJNb30BAaHHUS NPU PEIICHUU
BO3HHUKAIOIIUX HUCCIIEA0BAaTEIbCKUX 3a/1a4.

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

Jns ycmemrHoro OCBOEHHS TEOPETHYECKOro Kypca MpPeaBApUTEIbHOM IMOJATOTOBKH, 3a
HCKJIIOYCHHUEM YXKE TMOJTyYeHHON paHee/TojlydaeMoi B paMKax 3aHATHM 10 00mIe Gu3nuke u BhICHICH
MareMaTuke, He TpedyeTcs.

VYcnemHoe ocBoeHHE Kypca HEOOXOIMMO CTYACHTaMU Ui PEIICHHUS MIUPOKOTrO CHEKTpa
HAyYHBIX 33/1a4, BOSHUKAIOIINX B PAMKaX BBHITIOJHEHHS y4eOHO- U Hay4HO-HCCIEA0BATEIbCKUX PabOT
U MIPaKTUK MO TeMaTtukam MHcTuTyTa.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcanbHbie U(1in) o0menpopeccuoHaIbHbIe KOMITETCHITHH
Kon n naumenoBanue komnereHnny ~ Koa u HaMMeHOBaHWE MHIMKATOPA JOCTHXKCHHS KOMIIETEHITUN

VK-1 [1] — Cnocoben 3-VK-1 [1] — 3nate: MeToauku cObopa u 00paboTKu
OCYIIECTBIIATH MOUCK, KPUTUIECKUH = MH(POPMAIINH; aKTyaJbHBIE POCCHIICKUE U 3apyOEKHBIC
aHAIIN3 U CHHTE3 HH(POPMAIIUH, UCTOYHUKY HH(popMaIu B chepe mpodhecCHOHATbHON
NPUMEHSTH CACTEMHBIN MOAXOM ISl | JIEATEIbHOCTH; METO/I CHCTEMHOTO aHaJTH3a

pelIeHH s TIOCTABICHHbIX 3a/1a4 V-VK-1 [1] — YMeTh: NIpUMEHSATh METOAUKH MTOUCKA, cOOpa U

00paboTKu MHMOPMAITUHU; OCYIIECTBIATH KPUTUUECKUM aHAN3
Y CUHTE3 HHPOpPMAIIHH, TOTYYEHHON U3 Pa3HbIX HCTOYHUKOB
B-YK-1 [1] — Bnanets: MmeToiamu noucka, coopa u oopadboTku,
KPUTUYECKOTO aHAJIN3a M CHHTE3a MH(POPMAIHH; METOUKON
CHCTEMHOT'0 TIOJIX0/1a JIJIsl PEIICHUS IIOCTABIICHHBIX 3aj1a4




VYKII-1 [1] — CiocoGen B 1iudpoBoii
CpE€lE UCII0NIb30BaTh Pa3INUHbIE
UG pPOBBIE CPEACTBA, 103BOJIAIOLIHE
BO B3aUMOJICUCTBUU C IPYTUMHU
JIIOJbMU TOCTUIaTh IIOCTaBICHHBIX
Lenen

3-VKII-1 [1] — 3Hatb: coBpeMeHHbIE HHGOPMAIIMOHHBIC
TEXHOJIOTUH U IIU(PPOBBIC CPEICTBA KOMMYHUKAIIUHU, B TOM
YHCJIe OTEYSCTBEHHOTO MIPOM3BOCTBA, @ TAK)KE OCHOBHBIC
MIPUEMbI U HOPMBI COIIMATIBHOTO B3aMMOICHUCTBHUS U
TEXHOJIOTUU MEKJIMYHOCTHON M IPYIIIOBON KOMMYHHKAIIUH C
HCIIOJIb30BAHUEM TUCTAHIIMOHHBIX TEXHOJIOTUI

V-VKII-1 [1] — YMeTh: BBIOHpATh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU U IIU(PPOBBIC CPEIICTBA
KOMMYHHUKAI[MH, B TOM YHCIIC OTEYECTBCHHOTO IIPOU3BOJICTRA,
a TaK)Ke YCTaHABJIMBATh U MOJICPKUBATh KOHTAKTHI,
00ecCIeunBaOIIKe YCICIIHYIO paboTy B KOJUICKTHUBE U
MIPUMEHSTh OCHOBHBIC METO/IbI U HOPMBI COITHAILHOTO
B3aUMOJICHCTBHUS JIJIsl PEaTU3alliK CBOCH POIH U
B3aMMOJICHCTBHSI BHYTPH KOMaH/IbI C UCIIOJIb30BaHUEM
JMCTAHIIMOHHBIX TEXHOJIOTHIA

B-VKII-1 [1] — Biagers: HaBbIKaMU PUMEHEHUS
COBPEMEHHBIX HH(POPMAITHOHHBIX TEXHOJOTHH U IIUPPOBBIX
CPeACTB KOMMYHHUKAIHH, B TOM YHCJIC OTEYECTBEHHOTO
MPOM3BOICTBA, & TAK)KE METOJJAMU M ITPUEMAMHU COIUAILHOTO
B3aMMOJICHCTBHS U paOOThI B KOMaH/Ie C MCITOJIb30BaHHEM
JMCTAHIIMOHHBIX TEXHOJIOTHIA

VKII-2 [1] — CriocobeH nuckarb
HYXHbIC UICTOYHHKH UH(DOpMALIUU U
JIaHHBIE, BOCIIPHHUMATb,
aHAJIM3UPOBATh, 3AIIOMUHATH U
nepeaaBaTh HHPOPMAIIUIO C
HCIOJIb30BaHNEM LU (POBBIX
CPEICTB, a TAKXKE C MOMOIIBIO
aJIITOPUTMOB TIpH padoTe C
MOJTYYEHHBIMU U3 Pa3InIHBIX
HCTOYHHMKOB JIAHHBIMH C EITBIO
3¢ (HEeKTUBHOTO UCTIONB30BAHUS
MOJIyYE€HHOM UHpOpMaIU JIst
peuieHus 3aaa4d

3-VKII-2 [1] — 3uath: MeToauku cobopa u 00pabOTKH
nHGOPMAIINY C UCTIOTIH30BaHUEM U (PPOBBIX CPEICTB, a TAKKE
aKTyaJbHbIC POCCHICKHE U 3apy0eKHbIC NCTOYHUKH
nHpopmanuy B cepe npodhecCHOHATBHON AeSITeTbHOCTH,
MIPHUHIUIIBI, METOJIBI U CPEJICTBA PEIICHUS CTAHAAPTHBIX 33134
poeCCHOHATTBHOMN IEATETFHOCTH C UCTIONb30BaHUEM
U(POBBIX CPEJICTB U C YIETOM OCHOBHBIX TpeOOBaHUM
nH(OPMALIMOHHON 6€30MacHOCTH

V-VKII-2 [1] — YMeTh: NpUMEHSTh METOIUKH TIOKCKa, cOopa
00paboTku nH(GOPMAIUH; C UCTIOIB30BaHUEM ITU(POBBIX
CPEACTB, OCYLIECTBIATh KPUTHUECKUI aHAINU3 U CUHTE3
nH(pOPMAIINH, TIOYYEHHON U3 pa3HBIX HCTOYHUKOB, M PEIIaTh
CTaHJapTHBIE 331241 MPO(PECCUOHATBHON AEATEIBHOCTH C
WCTIOJIH30BaHNEM IU(POBBIX CPEICTB U C YYETOM OCHOBHBIX
TpeboBaHUI HHPOPMAITHOHHOM 6€30MaCHOCTH

B-VKII-2 [1] — BnageTts: MeTo1aMu MOKCKa, cOOpa 1
00pabOTKH, KPUTHUECKOTO aHAJIN3a U CUHTe3a MH(OpMAIIH C
WCTIOJIh30BaHNEM IU(POBBIX CPEICTB JJIS PEIICHUS
MOCTABJICHHBIX 3a/1a4, HABBIKAMH ITOATOTOBKU 0030pOB,
aHHOTAIINH, COCTaBJICHHS pedepaToB, HAYYHBIX JOKIIAIOB,
nyosukanuit 1 6ubarorpagpuu Mo Hay4Ho-MCCIe10BaTEIbCKOM
paboTe ¢ HCIOTb30BaHUEM IH(PPOBBIX CPEICTB U C YIETOM
TpeboBaHUI HHPOPMAITMOHHOM 0€30MaCHOCTH

YKII-3 [1] — Cnocoben cTaBUTh
cebe 0Opa3oBaTEIbHBIC LETH TTO/T
BO3HUKAOIINE KU3HEHHBIC 3a7]a4H,
o0UPATh CIOCOOBI PELICHUS U
CpeICTBa pa3BUTHS (B TOM YHCIIE C
MCIO0JIb30BaHHUEM ITU(POBBIX

3-VKII-3 [1] — 3HaTh: OCHOBHBIE IPUEMBI 3(PPEKTUBHOTO
yIIpaBJICHUs] COOCTBEHHBIM BPEMEHEM, OCHOBHBIE METOIUKA
CaMOKOHTPOJIsI, CAMOPA3BUTHS U CaMOOOpa30BaHMs Ha
MPOTSKEHUH BCEH JKU3HU C UCTIOIh30BaHNEM MH(DPOBBIX
CpPENCTB

V-VYKII-3 [1] — Y™MeTb: 23pPeKTUBHO MIIaHUPOBATH




CPEJIICTB) IPYTUX HEOOXOIUMBIX

KOMIIETEHIIUHA

KOHTPOJTHPOBATH COOCTBEHHOE BPEMsI, HCIIOIB30BaTh METO/IbI
CaMOPETyJISILIUKU, CAMOPA3BUTHS i CAMOOOYUCHHS B TCUCHHUE
BCEll XKU3HH C MCIOIb30BaHHEM IIH(POBBIX CPEICTB

B-YKII-3 [1] — Baagets: MmeTogamMu ynpaBieHUs] COOCTBEHHBIM
BPEMEHEM, TEXHOJIOTUSMH [IPUOOPETEHHUS. HCIIOIb30BAHHS
OOHOBIICHUSI COLMOKYJIBTYPHBIX M PO(ECCHOHATBHBIX 3HAHHIA,
YMEHH, U HABBIKOB; METOMKAMH CAMOPa3BUTHS U
caMo00pa30BaHusI B TCUCHUE BCEH )KU3HHU C MCIIOJIb30BaHUEM

1 (POBBIX CPEICTB

[TpodeccnonanbHbie KOMIETCHIIMM B COOTBECTBUU C 3ajadaMd U OOBbeKTamMH (0OmactsMu

3HaHUI ) TPOPEeCCHOHATBHOMN 1A TETFHOCTH:

3anaua
npodeccuoHaIbLHOM
nesteabnoctu (3I11)

O0BeKT UIu 00J1aCTh
3HAHUSA

Koa n naumenoBanue
npodeccuoHaIbLHOM
KOMIIeTEHIUH;
OcHoBaHue
(mpogeccuoHaTIBLHBIH
cranaapt-IIC, ananu3
OIbITA)

Koa n naumenoBanue
HHIMKATOpPA
AOCTHKEHUS
npogeccuoHaIbLHOM
KOMIIeTeHIIUH

W3ydeHHE U aHaJHN3
Hay4YHO-TEXHUUYECKON
uHpopManuy,
OTEYECTBEHHOI'O U
3apyOeKHOTO OIBITA
10 TEeMaTUKe
UCCIIeI0BaHMsL, cOOp U
00paboTKa Hay4YHOH U
AHAIIMTUYECKON
uHpOpMaINU C
WCTIOJIb30BaHUEM
COBPEMEHHBIX
IpoTpaMM, CPEICTB U
METOIOB
BBIYMCIIATEIIBHOMN
MaTeMaTHKH,
KOMITBIOTEPHBIX U
MH(POPMAIIMOHHBIX
TEXHOJIOTHI

Hay‘IHO-I/ICCJ'IeI[OBaTCJ'ILCKI/Iﬁ

MOJICJTH, METOJIbI 1
CpeacTBa
byHIaMEHTAIBHBIX U
MPUKIIATHBIX
HCCIICIOBAHUY U
pa3paboToK B 00JIaCTH
CYIEePKOMIIBIOTEPHOTO
MOJIETTUPOBAHUS
WHXCHEPHO-
(bu3nUeCKUX MPOLECCOB
B HayKe, TEXHUKE,
TEXHOJIOTHSX, a TAKXKE B
chepax HAYKOEMKOTO
MIPOU3BOJICTBA

ITK-1 [1] - Criocoben
MIPOBOJIUTH COOP,
aHaJIN3 HAy4HO-
TEXHUYECKOMN
nHpOpMaIny,
OTEYECTBEHHOT'O U
3apyOeKHOTO OMBITA 110
TEMaTHKE UCCIIEIOBAHUS

OcHosanue:
[TpodeccuonanbHbIM
cranzapt: 25.049,
40.011

3-T1K-1[1] - 3uathb
crocoOsI cOopa,
aHaJIM3a Hay4YHO-
TEXHUYECKON
uHpopManuy,
OTEYECTBEHHOT'O U
3apyOeKHOTO OTBITA
10 TEMaTUKe
WCCIICIOBAHMSL.
V-IIK-1[1] - YmeTh
CHHTE3UPOBATH
aHAJIM3UPOBATh
HAYYHO-TEXHHYECKYIO
MHpOpMALHIO MO
TEMaTHKe
HCCIIEIOBAHMSL. ;
B-TIK-1[1] - Bnagets
HaBbIKaMu cOopa,
CHHTE3a U aHAJIN3a
HAYYHO-TEXHHUYECKOU
uH(popManuuy,
OTEYECTBEHHOT'O U
3apyOeKHOTO OTBITA
110 TEMaTUKe

UCCIICIOBAHMS.
BBIOOP METOJIOB U MOJIJTH, METOJIbI 1 ITK-2 [1] - CriocobOen 3-I1K-2[1] - 3Hatb
MIOJIXO/IOB K PEIICHUI0 = CPEACTBa BBIOMPATH U MPUMEHATH = COBPEMEHHOE
MOCTaBJICHHOU byHIaMEHTABHBIX U HE00X0IUMMOE o0opynoBaHue,
HAYYHOH MPOOIIEMBI, MPUKIIATHBIX obopynoBaHue, HHCTPYMEHTHI U
(bopmyHpoBKa UCCIICIOBAaHUI U WHCTPYMEHTBI ¥ METOJIbl = METOJIbI UCCIICTOBAHHI
MaTeMaTH4eCKOn pa3pabOTOK B 00IACTH  MCCIICIOBAHHIM IS ISl pEIlICHNS 3a]1a4 B




MOJCIIN ABJICHMUA,
AHAJIUTUYCCKUC U
YHCJICHHBIC PACUCTEI

CYHEpPKOMITBIOTEPHOTO
MOACIINPOBAHUA
UH)KCHEPHO-
(U3UIECKUX MPOIECCOB
B HayKe, TEXHHUKE,
TCXHOJIOTUAX, a4 TAKIKC B
cdepax HayKOEMKOTO
IPOM3BOJICTBA

pemieHus 3a1a49 B
n30paHHON MpeAMETHON
o0rnactu

n30paHHOM
MPEeIMETHOMN 00JIacTH.

V-IIK-2[1] - YmeTb

OcHosaHue: KPUTHYECKH
[IpodeccronanbHbII OILICHUBATb, BEIOUPATH
crannapt: 25.035, o0opyIoBaHUS,
25.049, 40.011 UHCTPYMEHTOB U
METOJIOB
HCCIIEI0BAHNM B
n30paHHOM

MPEeIMETHOM 00JIaCTH
B-TIK-2[1] - Baagets
HaBBIKaMU BBIOOpA U
IPUMEHCHHS
obopymoBaHue,
WHCTPYMEHTBI U
METO/IbI UCCIEAOBAHUI
JUTS PELICHUS 33124 B
n30paHHON
peIMETHOM 00J1acTH.

4. BOCIIMTATEJIbHBINA IOTEHITAAJ JUCITATIIAMHBI

Hanpasnenus/uenu 3agauu BOCOUTAHUSA (KOJ) BocnuratensHblil oTeHLIMA
BOCTIUTAHHS JVCIIATUTHH
ITpodeccrnonanbHoe Co3naHue ycioBHid, Vcnonb30BaHue BOCIUTATEIBHOTO
BOCIIHTaHHE o0ecreunBaromunX, MOTEHIMAaJa JUCIIATUTHH
dbopmupoBaHue po(ecCHOHATBHOTO MOIYJIS JUIS
OTBETCTBEHHOCTH 32 (bopMHpOBaHUS Y CTYAEHTOB
npodecCuOHANbHBIN BHIOOP,  OTBETCTBEHHOCTHU 3a CBOE
npodeccuoHaIbHOE pa3BUTHE  NPOoQEeCcCHOHATBHOE pa3BUTHE
U Ipo¢ecCHOHANIBHBIE MIOCPEJICTBOM BBIOOpA CTYJCHTaMHU
pewenus (B18) WH/IMBUYaJIbHBIX 00pa30oBaTeIbHbIX
TPAaEeKTOPUH, OPTaHU3AIUU CUCTEMBI
OOIIeHUs MEXKAY BCEMU yJaCTHUKAMHU
00pa30BaTENILHOrO MpolLecca, B TOM
YHCIIe ¢ UCTI0JIb30BAaHUEM HOBBIX
WH(POPMAIMOHHBIX TEXHOJIOTHH.
[TpodeccronanbHoe Co3naHue ycloBHid, Mcnonb30BaHue BOCIUTATEIBHOTO
BOCIIHTaHHE o0ecrieunBaromunX, MOTEHIMAJa JUCIIATUTHH
(bopmHpoOBaHUE KYIbTYPbI poeCCHOHATLHOTO MOAYIIS ISt
nH(OpMaLOHHON dbopMupoBaHre 6a30BbIX HABBIKOB

6e3omacuoctu (B23)

MH(POPMAIIMOHHOM 0€30MacHOCTH yepes
M3y4YEHUE MOCIIEICTBUM XaJaTHOTO
OTHOIIIEHUS K paboTe ¢
WH(POPMAIIMOHHBIMH CUCTEMaMH,
0a3aMu JaHHBIX (BKJIFOYas
NepCOHANbHBIC JAHHBIE), MTPHEeMaXx U
METO/aX 3JI0yMBIIUIEHHUKOB,
MOTEHIMATFHOM YPOHE MOJIb30BATEIISIM.




S. CTPYKTYPA M COJIEP)KAHUE YYEBHOM JUCHHUILINHBI

Paznenbl yueOHOM TUCIUITIIMHEL, UX 00BEM, CPOKU MU3yUEeHUS U POPMBI KOHTPOJIS:

HaumeHoBaHue
pasaeia yueOHOM
AUCHHUILIHHBI

Jlexnumn/ Ipaxkr.
(cemunapsi )/
JlaGopaTopHbie
padoThI, yac.
O0s13aT. TeKymuii
KOHTPOJIb (popma*,
HeJeJIs1)
MaxkcuMabHBIN
0aJui 3a pasgena™*
ATtTecTrauus
pasneaa (popma*,
HeJ1eJs)
Nuaukaropsl
OCBOEHHSA
KOMIIETEeHI[UH

Henean

3 Cemecmp

N
(6]

K

1
oo

I[TepBelii pazaen 1-8 0/16/0 3-T1IK-1,
V-IIK-1,
B-TIK-1,
3-TIK-2,
V-I1K-2,
B-TIK-2,
3-VK-1,
V-VYK-1,
B-YK-1,
3-VKII-1,
V-VKII-1,
B-VKII-1,
3-VKII-2,
V-VKII-2,
B-VKII-2,
3-VKII-3,
V-VKII-3,
B-VKI[-3

Bropoii paznen 9-16 | 0/16/0 25 KHN-16 | 3-TIK-1,
V-IIK-1,
B-TIK-1,
3-TIK-2,
V-I1K-2,
B-TIK-2,
3-VK-1,
V-VYK-1,
B-YK-1,
3-VKII-1,
V-VKII-1,
B-VKII-1,
3-VKII-2,
V-VKII-2,
B-VKII-2,
3-VKII-3,
V-VKII-3,
B-YKII-3




HUmozo 3a 3 Cemecmp

0/32/0

50

KonTpoabHbie
MeponpusTusi 3a
Cemectp

3

50

3-TIK-1,
V-TIK-1,
B-TIK-1,
3-TIK-2,
V-TIK-2,
B-TIK-2,
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-TIK-1,
V-TIK-1,
B-TIK-1,
3-TIK-2,
V-TIK-2,
B-TIK-2,
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

Bropoii pazaen

9-15

0/14/0

25

KH1-15

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

Umoeo 3a 4 Cemecmp 0/30/0 50

KonTtpoJbHbie 50 3 3-TIK-1,
Meponpusitust  3a 4 V-1IK-1,
CemecTtp B-TIK-1,
3-11K-2,
V-TIK-2,
B-T1K-2,
3-VK-1,
V-VK-1,
B-VK-1,
3-YKII-1,
V-VKII-1,
B-VKII-1,
3-VKII-2,
VY-VKII-2,
B-VKII-2,
3-YKII-3,
VY-VKII-3,
B-VYKII-3

* — COKpaIICHHOEC HAUMEHOBaHKUE (POPMBI KOHTPOJIS
** _ cyMMa MakCHUMallbHBIX 0a/UIOB J0JDKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(wn) PK3aMeH

COKpaH_IeHI/IC HaVMEHOBaHHUM q)OpM TEKYLICTO KOHTPOJISA U aTTECTAllUN pa3JiCJIOB:

Oo0o3uauenue | [To1HOE HAMMEHOBAHHE

K1 KoHnTposns 1o uroram
3 3ayer
KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
qac. yac. yac.

3 Cemecmp 0 32 0

1-8 IlepBrlii pa3nea 0 16 0

1 Python kak si3bIK IPOrpaMMHPOBaHUs. Bcero ayuTopHbIX 4acoB
OcobenHocTH, 0651aCTh IPUMEHEHUS A3bIKa. Cpesibl 0 [ 2 I
paspabotku Jupyter, Spyder, ycraHOBKa, HACTpOIKa U Owunaitn
MOJIFOTOBKA K MCHOJIb30BaHuI0. CTaHaapThl si3bika PEP-8: 0 0 0
OTCTYIBI, ITTMHA CTPOKH, KOJAUPOBKA, IPOOEITbI, KOMMEHTAPHH,
umeHa. CTaHapThl JOTHYECKOU CTPYKTYPBI KOJa.

2-3 basoBblii cunTakcuc s3bika Python. Bcero ayutopHbIX yacoB
Kmrouesele cnosa. Jlannsie kak 00bekThl. [lepemennsle. Tuner | O I [0
JaHHBIX: OyJeBbIE, 11€JIble, BEIECTBEHHBIX U KOMIICKCHBIE Omnunaitn
YHUCIIa, CTPOKH, CIUCKH, MHOXECTBA, ciioBapu. OrniepaTophl. 0 0 0
MaremaTHueckue, ABOWYHbIE, MpucBauBanus. OnepaTopsl s




paGOTBI C IOCJICO0OBATCIIbHOCTAMMU. HpHOpI/ITeT BBITIOJIHCHUA
oneparopoB. Luxnsl for, while, Oneparops! BeTBieHus if ...
else. Onepatopsl break, continue.

4 3HaKOMCTBO ¢ OMOJIMOTEKAMMU. Bcero aynutopHsix 4acoB
Mopnynu Math u Random. 3nakoMcTBO ¢ GyHKIUSIMU 0 |2 0
MOZYJICH. Omutaiin

0 |0 |0

5-6 Pa6ora ¢ MaccuBaMHu TaHHbIX. Bcero aynutopHbIx 4acoB
[TocnenoBarenbHOCTH ¥ MaccuBbl. Criucku, cTpoku. Oynkiuu | 0 | 4 | 0
U orepanuu st paboThl CO CIUCKaMH, CTPOKaMU. ANTOPUTMBL | OHTaiH
coptupoBku. Maccussl Numpy. X oTiiune oT CiucKkoB 0 0 0
Python. IIpenmyiecTBa mo cpaBHEHHUIO €
nociyeaoBareabHoCTAMU. OOBsBIEHNE MACCUBOB. 3aII0OJIHEHNE
C MCIIOJIb30BaHUEM LIMKJIA. 3aM0JIHEHUE MacCHUBa CIy4ailHbIMU
yuciamu. M3BnedeHune u3 MaccruBa 3J€MEHTa C JaHHBIM
HOMEPOM U C JAHHBIM 3HAYCHHUEM.

7-8 Padora ¢ pynknusimu. Bcero ayutopHbIX 4acoB
Onpenenenue GyHKIUU U OObSIBICHUE IEPEMEHHBIX. 0 ‘ 4 ‘ 0
I'mobGanbpHBIC U JIOKaTBHBIC TIEpeMeHHbIe. O0nmacTu Owunaitn
BuguMocTu. Pekypcus. Brnoxxennsie GyHKIIMN. AHOHUMHBIE 0 0 0
¢bynkuuu. Monynu. Uactpykum import u from. Bei3os
¢bynkuu moayneil. Mcnonb3oBanue rnceBqoHUMOB. [1yTu
MOKCKA MOJYJIEHN

9-16 Bropoii paznen 0 16 0

9-10 XpaHeHune ¥ 00padoTKa JaHHBIX. Bcero aynutopHbIX yacoB
Pabora ¢ nanubME (YTeHHE, 3amuch). [loakroYeHne Mo Tys 0 ‘ 4 ‘ 0
NumPy miisa yrenust u 3anucu ganubix. Monyns Pandas s Onaiin
MIPEACTABICHUS U paOOTHI C JAHHBIMH B BUIE TaOIHIL. 0 ‘ 0 ‘ 0

11-12 | O0beKTHO-OPHEHTHPOBAHHOE MPOrPAMMHPOBAHHE. Bcero aynutopHbIX yacoB
[Mapamurma OOII. Knaccel, aTTpuOyThI KJIACCOB, 0 | 4 | 0
HacnenoBaHue. MTepatopbl, reHepaTOpPHI. Owunaiin

0 I [0

13-14 | BBeaeHue B YHCJIEHHBbIE METObI B 32/1a4aX HAYYHbBIX Bcero aynutopHsix 4acos
BBIYHMCJICHHH. 0 | 4 [0
WNHTepronsiius YMCcIOBbIX TaHHBIX MMPU TOMOIIY JTUHEHHOTO Owunaiin
METO/1a HANMEHBIIINX KBAAPATOB. METO/IbI BBIYHCICHUS CYMM | ( 0 0
PAIOB, TIOTPEIIHOCTh METO0B, KOHTPOJIb TOYHOCTU. MeTOoIbl
YHCIIEHHOTO MHTETPUPOBAaHUS U AU HEpEHIINPOBAHUS
JTAHHBIX.

15-16 | Kondurypanuonnoie paiiabl. Bcero aynutopHbIX yacoB
O06paboTka BXoAHbIX JaHHbIX. KoH(purypamnronsslie (haisl. 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€ metoasl. OcHOBHbIE 0 | 4 [0
COCTaBJISTIONIME TpaduKa: OCH, MacIITad, MOJIMUCH, JIETeH 1A, Owntaiig
norpemHocTi. OCHOBHBIE BUABI TPAdUKOB: TUHEHHBIE U 0 0 0

MapKepHBbIE, OJJHOMEPHBIE, IBYMEPHBIE U TPEXMEPHBIE, B
JIeKapTOBBIX U MOJIPHBIX KOOPAWHATAX, KOHTYPHbIE rpaduKu




Y TETJIOBBIC KAPTHI. | |

3-4 Monyab JuHeiiHoii aaredps! SciPy.LinAlg Bcero aynutopHbIX yacoB
Mertoabl Moy linalg st pereHust 3a1a4 TMHEHHON 0 | 4 [0
anreOpsl. Perenre cucteMbl TMHEHHBIX aareOpanyecKux Omnunaiin
ypaBHeHUH. [Tonck cOOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 0 0 0
qrcell JINHEHHOTO Oneparopa.

5-8 YucjieHHOe HHTerPUPOBaHHE CUCTEM 00bIKHOBEHHBIX Bcero ayauTopHBIX 4acoB
aupepeHunaIbHbIX ypaBHeHuil. MoayJasb SciPy.Integrate | 0 | 8 | 0
MeTtoaer MoyIIs integrate JJist YUCICHHOTO PEIICHHE CUCTEM Ouwnnaiig
OOBIKHOBEHHBIX JU(hepeHIInaIbHBIX ypaBHeHUH. UnucnenHoe | Q 0 0
MHTETPUPOBAaHNE YPAaBHEHH ABMKEHHSI MHOTUX Tell B I1OJIE
JEHCTBHS TPaBUTALIMOHHBIX CHIL

9-15 Bropoii paznen 0 14 0

9-11 Monysm SciPy.Optimize, SciPy.Interpolate nJst pemenust Bcero aynutopHbIX yacoB
32124 ONTUMM3ALMHY M HHTePHOJISIUH. 0 |6 0
MeTtoasl Moaynst optimize, interpolate i pemienus 3aaau Owunaiin
WHTEPHOJISIHUN U SKCTPAIIOISAINH JaHHBIX. IHTEponsus u 0 0 0
AKCTPATMOJISAIHS 3aIIYMJICHHBIX SKCIIEPUMEHTAIbHBIX TaHHBIX.

WuTepronsiusi OqHOMEPHBIX, TBYMEPHBIX 1 MHOTOMEPHBIX
naHHbIX. [locTpoeHre HHTEPIOSIHIA ¢ UCTIOTB30BAHUEM
HEJIIMHEHHOTO METO0/1a HAMMEHBIIINX KBaJJPATOB.

12 - 13 | MeToabl HAXO0KIEHHsI CYMM PsiZIOB U HHTETPAJIOB. Bcero aynutopHbIX yacoB
Beruucnenue cymm psA1oB. TOUHOCTh METOIOB IS 0 ‘ 4 ‘ 0
CYMMHUPOBaHHUsI pAAOB. YHCICHHOE HAX0XKIEHUE UHTETPaIoB. | Ouiaifn
MeTOobI ¥ aHAJIA3 UX TOYHOCTH. 0 | 0 | 0

14 -15 | UuTerpupoBaHue B3aMMO/IEHCTBHS C CUCTEMOM B KO/ Bcero ayuTopHbIX 4acoB
Python. 0 | 4 [0
[Tpumenenue monynsa Cython ast HanvcaHus THOPUAHBIX Ownnaiin
IporpaMM ¢ McIoib3oBaHueM s13b1koB Python u C. 0 ] 0 ] 0

CoxkpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE

OK ONEKTPOHHBIN KypC

I1IM I1oIHOTEKCTOBBINM MaTepuai

111 I1OTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynuo-marepuansl

I1p3 IIpeseHTanuu

T TecTel

9CM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC M HTEepaKTUBHBINA CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Kpr npeaycMaTrpuBacT BblIa4y CTYJACHTAM HA KAXKIOM 3aHATUN UHTCPAKTUBHBIX MATCPHUAJIIOB,
B KOTOPBIX HO)IpO6HO, C HCIIOJB30BaHHUEC KaK KOHCIICKTHBHBIX SaHHCCﬁ, TaK H (I)pal“MCHTOB Koza,
OCBCIHIAKOTCA PA3JIMYHBIC ACIICKTHI A3bIKA Python. 33.,[[3‘-13 JICKTOpa AOCTYITHO OOBSICHUTH Ha OCHOBE
MNPOYUTAHHOI'O JICKIIMOHHOI'O MaTcpHhalia NMPHUHIHIILI paGOTBI SI3pIKA U CIIOCOOBI NPpHUMCHCHUS €TI0



MHCTPYMEHTOB AJis peuieHus 3anad. Kypc o0s3aTenpHo BKIIIOUAET B ce0sl MPAKTUUECKUE 3aHATUS IS

pa3BUTHs y CTYIACHTOB HaBBIKOB IPOTpaMMHUpPOBaHUS Ha s3bike Python, B wacTHOCTH Ui perieHus

3aa4, BOSHUKAOIIUX BO BPEMI HCCIIeI0BATEIBCKON IEATCILHOCTH.

7. ®OH/JI OHEHOYHbIX CPEJACTB

@DOH]1 OLIEHOUYHBIX CPEACTB 10 TUCLUUIUIMHE 00eCneYnBaeT IPOBEPKY OCBOCHUS IIIIAHUPYEMBbIX

pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATUN TEKYIIEro,
PYOEXKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS MO JUCLMILIUHE.

Csa3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSAMU H (OpMaMU KOHTPOJIS HMX OCBOCHHUS
IpeJicTaBjeHa B CeAyIolIeil Tadnuiie:

Komnerennus HNuaukaropsl ATTecTauMOHHOE ATTECTAalMOHHOE
0CBOEHMS meponpusitue (KII 1) meponpusitue (KII 2)
IK-1 3-TIK-1 3, K-8, K1-16 3, K-8, KI1-15
V-TIK-1 3, K-8, K1-16 3, K-8, K1-15
B-TIK-1 3, K-8, K1-16 3, KI1-8, KI-15
[1K-2 3-11K-2 3, K-8, KH1-16 3, K-8, K1-15
VY-TIK-2 3, K-8, KH1-16 3, K-8, K1-15
B-TTK-2 3, K-8, K1-16 3, K-8, KI1-15
YK-1 3-VK-1 3, K-8, KU1-16 3, K-8, KI-15
V-VK-1 3, K-8, K1-16 3, K-8, KI1-15
B-VK-1 3, K-8, KH1-16 3, K-8, KI-15
YKII-1 3-VKII-1 3, K-8, K1-16 3, K-8, KI1-15
V-VKII-1 3, K-8, K1-16 3, K-8, KI1-15
B-VKII-1 3, K-8, KH1-16 3, K-8, K1-15
YKII-2 3-VKII-2 3, K-8, K1-16 3, K-8, KI1-15
Y-VKII-2 3, K-8, K1-16 3, K-8, K1-15
B-VYKII-2 3, K-8, K1-16 3, K-8, KI1-15
YKII-3 3-VKII-3 3, K-8, K1-16 3, K-8, K1-15
VY-VKII-3 3, K-8, K1-16 3, K-8, KI1-15
B-VYKII-3 3, K-8, K1-16 3, K-8, KI1-15

Ikaabl OeHKN 00pa30BaTeIbHBIX J0CTHKEHHI

[Ixama ka)xmoro KOHTPOJIBHOI'O MCPOIPUATUA JICKUT B IIPEACIaAX OT 0 A0 YCTAHOBJICHHOT'O
MaKCHMaJIbHOTO 0Oajljla BKIIOYHUTEILHO. MToroBas arrecTaus 1o JUCHUIINIIMHEC OLCHUBACTCA 110 100-
OaJNIbHOM IIKaJe U MNpEaACTaBIIACT coboit CYMMY 68.J'IHOB, 3apa60TaHHHX CTYACHTOM IIPpH BbIIIOJIHCHHUU

3aJaHuM B paMKax TCKYIICTO U NPOMCIKYTOYHOT'O KOHTPOJIA.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUU CO CIEAYIOMIEH IIKATOM:

Cymma OannoB

OrueHka 110 4-ex
OaJUILHOM IIIKAJIE

Onenka TpeboBaHUs K YPOBHIO OCBOCHHUIO
ECTS YIeOHOM TUCITUTUINHBI

90-100

5 — «omauunorn

OneHka «OTINYHOY» BBICTABIISAETCS CTYAEHTY,
€CJIM OH ITyOOKO ¥ IMTPOYHO YCBOMII
MPOrpaMMHBIA MaTepHuall, HCUEPITbIBAIOIIE,

A IOoCJICA0BaTCIbHO, YETKO U JIOTHYCCKHU

CTPOMHO €ro U3Jaraet, yMeeT TECHO
YBA3BIBaTh TEOPHUIO C IPAKTUKOM,
HCIIOJIB3YET B OTBETE MaTEPHUAIl




MOHOTpaUIeCKOM JIUTEPATYPHI.

85-89

75-84

4 — «xopoutio»
70-74

65-69

3_
60-64 «Y008IEMBOPUMENTLHOY

OreHKa «XOpOIIO» BBICTABIAETCS CTYACHTY,
€CJIM OH TBEPIO 3HAET MaTepHall, TPAMOTHO U
M0 CYIIECTBY U3JIaraeT ero, He A0MycKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOTIPOC.

O1eHKa «yI0BIETBOPUTEIHHOY
BBICTABIISIETCS CTYAECHTY, €CIIU OH UMEET
3HaHMSI TOJIBKO OCHOBHOT'O MaTepHaia, HO He
YCBOMJI €T0 JeTalei, JOIyCKaeT HETOYHOCTH,
HEIOCTATOYHO MPAaBUJIbHBIE (POPMYIHUPOBKH,
HapyILIEHUs JOTHYECKOM
MI0CJIEI0BATENILHOCTH B U3JI0KEHUH
MIPOrpaMMHOI0 MaTepuana.

2 —

Hwuxe 60
«Hey00811emB8oOPUMENbHOY

O1ieHKa «HEYIOBICTBOPUTEIBEHOY
BBICTABJISICTCSI CTYJICHTY, KOTOPBIN HE 3HAET
3HAYUTENLHON YaCTH MPOrPaMMHOTO
Marepuara, JI0MyCKaeT CyIleCTBEHHBIC
omnbku. Kak npaBuiio, orieHka
«HEYJIOBIICTBOPUTEIHLHOY CTABUTCS
CTyACHTaM, KOTOPBIC HC MOT'YT IIPOJOIKHUTH
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIH 10
COOTBETCTBYIOIICH TUCIUIUINHE.

8. YYEBHO-METOJUYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE

YYEBHOM JUCLHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. BU Y-49 OcHoBsl mporpammupoBanus Ha Python : yue6Hoe mocobue i By30B, Uepnsbimes C. A.,

Mockga: FOpaiit, 2022

2. 004 JI 86 IlporpammupoBanue Ha Python T.1 , JIyr M., Caukr-IletepOypr ; MockBa: CumBo-

ITmroc, 2018

3. 004 JI 86 IIporpammupoBanue Ha Python T.2 , Jyru M., Cankr-IlerepOypr ; M.: Cumson-ITmtoc,

2018

4. DU @ 33 IIporpamMmmMupoBaHue Ha sI3bIKE BBICOKOTO YpoBHs Python : yueOHoe nmocoOue ass By30B,

®enopos . 0., Mocksa: FOpaiir, 2022

5. 004 @ 33 I[IporpamMmMupoBaHUeE Ha sI3bIKE BRICOKOTO ypoBHs Python : YuebHoe nocobue s

npukiaaHoro 6akaspuara, @enopos /1.1O., Mocksa: FOpaiit, 2019

6. OU @ 33 IIporpammupoBaHue Ha A3bIKe BbICOKOTO ypoBHs Python : yue6HO€ mocobue s cro,

®enopos . 0., Mocksa: FOpaiir, 2023

7. 004 C89 S3wix mporpammupoBannst PY THON : yueOnoe nocobue, Cy3u P.A., Mocksa: aTepHeT-

VYHuBepcuTeT HHPOPMALTMOHHBIX TexHosorui, 2010




JOITOJIHUTEJIBHA A JIMTEPATVYPA:

1. DU 3-17 Ucnonap30BaHKE METOIOB MAITMHHOTO 0Oy4eHMs U s3bka Python juist aHam3a 1aHHBIX.
Y.1, 3amnues K.C., Mocksa: HUSIY MUDU, 2019

2. 004 5 45 MammnaHOe 00y4yeHue ¢ ucnosibzoBanueM Python. Coopuuk pemnenTos : , D160H K.,
Cankr-IlerepOypr: BXB - Ilerepoypr, 2020

3. 004 C 36 OcnoBsl Data Science u Big Data. Python u Hayka o ganssix : , Cunen /., Melicman A.,
Amu M., Cankr-IlerepOypr: Ilurep, 2020

[TPOIT'PAMMHOE OBECIIEYEHHUE:

1. Python ()

LMS 1 MIHTEPHET-PECVYPCEHI:

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

2. HarmonanpHas muatgopMma otkpeiToro oopasosanus (https://openedu.ru/university/mephi/)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIbLHO-TEXHUYECKOE OBECIHEYEHHME YUEBHOM
JUCLUIINHDBI

CrenunaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHrne He TpedyeTcs

10. YYEBHO-METOJUYECKHUE PEKOMEHJALINU JUIA CTYAEHTOB

Kypc mpezncraBisier TeopeTHUeCKUil KypeC JIEKIMHA W MPAaKTUYECKHX 3aHATHH B HEpBOM H
BTOpOoM ceMmecTpax. [IpemnonaBarenb Ha 3aHATUAX /12T OCHOBHBIC MOHATHS U OINpPENENIEHUs M0 TeMe
3aHATHUS W pa3dUpaeT TUNMWYHBIE 3aJaud JJIs 3aKkpersieHus marepuana. dopmoil mpomexyTOouHOM
aTTECTaIlMU IO JUCLIMIUIMHE SBIsETCS B 1 cemecTpe — 3ad4eT, BO 2 ceMmecTpe - 3aueT. B cemectpe
CTYIEHT MOKET noiyuyuTh MakcumyM 100 Gamos: 50 OamioB 3a paboty B cemectpe u 50 OamioB Ha
3auete. PaboTa B cemecTpe OlLlEHMBAaeTCs IOCPEICTBOM pELIEHMs JOMAIIHUX 3agaHuil. Mrorosas
OLIEHKa TpecTaBiIsgeT coboil cymMMy OaisioB, 3apaOOTaHHBIX CTYAEHTOM MPHU BBHIOJHEHUHU 33/1aHUI B
paMKax TeKYIIEro U MPOMEXYTOYHOTO KOHTPOJIS.

11.  YYEBHO-METOJWYECKHUE PEKOMEHJIALINM JIJISI IPENOJABATEJIEN

Kpr NpeaACTaBIsICT KYPC MPAKTUUYCCKUX 3aHATUH B IepBOM MU BTOpPOM CEMCCTpax.
HpenonaBaTenL Ha 3aHATHAX Oa€T OCHOBHBLIC IMMOHATHUA U OIPCACICHUA MO TEME 3aHATHA U pa36npaeT
TUIIMYHBIC 3aa4U IJI 3aKPCIJICHUA MaTepuaa.

MGTOHI/I‘I€CKI/I6 YKa3aHus 110 IPOBCACHUTIO IPAKTHUCCKHUX 3aHATHI



[TpakTHyeckue 3aHATHUS MO IUCLUIUIMHE MPU3BaHBI yIIIyONATh, PACUIMPATH, AETaIU3UPOBATH
TEOPETUYECKUE 3HAHUS, MOJYYEHHBIE CTYJAECHTOM B Hadaje 3aHSATHsS, U COAEMCTBOBAaTH BBIPAOOTKE
HaBBIKOB MPOQECCHOHATBHON AeaTeNbHOCTH. OHM Pa3BUBAIOT WHKEHEPHOE W HAYYHOE MBIIIJICHHUE,
MO3BOJISIOT MPOBEPUTH 3HAHUS CTYJICHTOB, NMPUBUTH HABBIKM IOWCKA, OOOOIICHHS M H3JI0KEHUS
y4eOHOTo MaTepuaa U BHICTYNAIOT KaK CPEJICTBO ONEPATUBHOM 00paTHOM CBA3H.
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