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AHHOTANIUA

B kypce «SI3bik mporpammupoBanus Python B Hay4YHBIX BBIYMCICHUSAX» H3Yy4alOTCs 0a30BbIe
NOHATUS (PU3UKHU TUIa3MbI U YIPABIIEMOT0 TEPMOSIJICPHOTO CHHTE3a. B mepBoM cemecTpe ydamuecs
3HAKOMSTCS OCBaMBAIOT 0a30BBIIl CHHTAaKCUC M OCHOBHBIE MHCTpYMEHTHI Python s nmanpneiimero
OCBOCHMS NPUIIOKECHUM A3bIKA K 3aJla4yaM, BCTPEUYAIOIIMUMCS B IIPAKTUYECKOM HAYYHOU JEATEIbHOCTH.
Bo BTOpOM cemecTpe paccMaTpUBAIOTCS CIELMAlbHbIE MHCTPYMEHTHI sA3blka (OuOimorekn NumPy,
SciPy, Matplotlib), npegHazHaueHHbIE I PEIICHUS 3a/1a4 U3 001acTh 00pabOTKH M MPEICTaBICHUS
rpaduuecKux  JAHHBIX, JIMHEHHOH  anreOpbl, HHTETPUPOBAHUS  CUCTEM  OOBIKHOBEHHBIX
mudQepeHHanbHbIX YPABHEHUH, ONTUMHU3ALMKA U UHTEPIOJSALMUA JAAHHBIX, CYMMHUPOBAHUS PAJIOB U
OpraHu3alyy B3aUMOJEHCTBHS MEXKy PACUETHBIMU KOJAAMU U OIEPALIMOHHON CUCTEMOM.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

LlenssMu ocBOeHHS Y4eOHOW IMCHMIUIMHBI «SI3bIK mporpammupoBanHus Python B Hay4HbBIX
BBIUHCIICHUSX» SIBJISIOTCSI M3ydyeHHE 0a30BOr0 CHHTAKCHCA, OCHOBHBIX M CIIELHAIM3UPOBAHHBIX
MHCTPYMEHTOB si3bika Python nans pemieHus 3ajady, BO3HMKAIOIMX B IPAKTHUYECKOW HaydHOH
JESATEIbHOCTH UCCIIEI0BATENIS.

Kypc sBasiercss 6a3oBbIM ais OakanaBpoB MHCTUTYyTa jJa3epHBIX M IUIA3MEHHBIX TEXHOJIOTUH,
OCBaMBAIOIIMX BECh CHEKTP Y4eOHBIX mporpamm, peanusyembix HMHctutyrom. Kype paccumTtan Ha
¢dbopMHpOBaHHE Yy CTYACHTOB LEJIOCTHOTO IPEACTAaBICHHUS 00 BO3MOXHOCTIX s3bika Python u
(bopMHpOBaHMS HABBIKOB €r0 HCIIOJIB30BAaHUS TPU PEHICHUH BO3HHUKAIOIIUX HCCIIEI0BATELCKUX
3a1a4.

2. MECTO YYEBHOM JUCHUIIJIMHBI B CTPYKTYPE OOII BO

Kypc nexmuit «f3b1k mporpammupoBanus Python B Hay4HBIX BBIYHCIECHUSX) SIBISIETCS OJHUM
M3 OCHOBHBIX T'OJOBBIX KYypCOB, UNTa€MbIX B MHCTUTYyTE na3zepHBIX M MJIA3MEHHBIX TEXHOJIOTHH IS
CTYJCHTOB-0aKalaBpoB BTOPOro rojaa oOyueHus. J{is yCHENIHOTO OCBOEHHUsS TEOPETHUECKOTO Kypca
«SI3pik mporpammupoBanus Python B Hay4HBIX BBIYMCIEHUSX» MpEABApPUTEIHHONW MOATOTOBKH, 3a
HCKJIFOYCHHEM YXKE TMOJTyYeHHON paHee/TojlydaeMoi B paMKax 3aHATHM 10 00ImIel Gu3nuke u BhICHICH
MareMaTuke, He TpedyeTcs.

VYcnemnoe ocBoeHue Kypea «S3bik mporpammupoBaHusi Python B HaydHBIX BBIYHMCIEHUSX)
HEO0OXOMMO CTYJIEHTaMH JUIsl PEIICHHS ITUPOKOTO CIEKTPa HAyYHBIX 3a]1a4, BOZHUKAIOIINX B PaMKax
BBHITIOJTHEHUS Y4€OHO- U HAyYHO-UCCIIEI0BATeNIbCKUX PadOT U MPAKTHK MO TeMaTukaMm MHcTuTyTa.

3. O®OPMUPYEMBIE KOMIIETEHIHUU U IIVIAHUPYEMBIE PE3YJIBTATDBI
OBYYEHUA

YHuBepcanbHbie U(WIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH
Kon n naumenoBanue komrnereHnin Ko 1 HamMeHOBaHWE WHIUKATOPA TOCTHKEHUST KOMITETCHIITNH

OIIK-5 [1] — CniocobOeH moHuMaTh 3-OIIK-5 [1] — 3HaTh OCHOBHBIE IPUHIUIIBI PAOOTHI




MPUHIIMAIBI pA0OTHI COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTHNA U
UCIIOJIb30BATh MX VIS PEIICHUS 3a/1a4
podecCHOHAEHOM IeATEIBHOCTH

COBpPEMEHHBIX NHPOPMAITMOHHBIX TEXHOJIOT U

VY-OI1K-5 [1] — YMeTh UCTOIb30BaTh COBPEMEHHbBIE
nH(OPMALIMOHHBIE TEXHOJIOTUHU I PEIIeHuUs 3a1a4
npodeccrnoHaAIbHOM e TEeIPHOCTH

B-OIIK-5 [1] — BrageTs HaBBIKOM HCITIOJIb30BaHHUS
COBpPEMEHHBIX NHPOPMAITUOHHBIX TEXHOJIOTHIA TS PEIICHUS
3a/1a4 MpodeccuoHaIbHOM 1eATeIbHOCTH

OIIK-6 [1] — Ciocoben
CaMOCTOSITEJILHO PaboTaTh B Cpeax
COBPEMEHHBIX OIECPAI[HOHHBIX
cucTeM, Hauboiee
PacIpoCTpaHEHHBIX MPUKIIAIHBIX
IpOrpamMM U MpOrpaMm
KOMIIBIOTEPHOM rpaduku

3-OI1K-6 [1] — 3HaTh NpUHIKIIBEI paOOTH K YCTPOHCTBA
BBIYHCITUTEIILHON MAIIMHBI U OTIEPAIIIOHHBIX CUCTEM,
OCHOBHBIC ITPUHIIUIIBI CETEBBIX TEXHOJIOTHIA; OCHOBBI
HanboJiee pacpoCTpaHEHHBIX MPUKIIATHBIX TPOTPAMM H
porpamMM KOMITBIOTEPHOU TPaQUKH, YaCTO UCTIOIb3yEMBIX
npu 00pabOTKe JAHHBIX U YUCICHHOM MOJICIIMPOBAHHH;
VY-OIIK-6 [1] — YMmerb paboTaTh B cpeax COBPEMEHHBIX
OTIEPALIMOHHBIX CHCTEM, HanboJIee pacTpoCTpaHEHHBIX
MPUKIIAIHBIX TPOTPAMM H IIPOrPaMM KOMIBIOTEPHOU TpapuKu
B-OIIK-6 [1] — Bnagets HaBbIKaMu pabOThI B cpeliax
COBPEMEHHBIX ONEPAIIIOHHBIX CUCTEM, H B Harboee
pacrpoCcTpaHeHHBIX TPUKJIAIHBIX MPOrpaMMax M MporpamMmmax
KOMITBIOTEPHOH Tpaduku

OIIK-7 [1] — Cniocoben paboTats ¢
pacrnpeiesieHHbIMU Oa3aMu JTaHHBIX,
¢ uHpopmaImei B III00ATbHBIX
KOMITBIOTEPHBIX CETSIX, IIPUMEHSS
COBpPEMEHHBIC HHPOPMAITUOHHBIC
TEXHOJIOTUU

VYKII-1 [1] — CriocobeH B 1iudpoBoit
cpe/ie UCIOIb30BaTh Pa3IHYHbIC
poBBIC CPEICTBA, TO3BOJISIFOIIE
BO B3aHMO/ICUCTBUH C IPYTHMH
JJFOOAbMU JOCTUTATH ITOCTABJIICHHBIX
nenen

3-OIIK-7 [1] — 3HaTh NPHUHIKITEI PA0OTHI C PACIPEICICHHBIMU
0a3aMu JaHHBIX, ¢ HHPOPMAIUEH B TI00ATBHBIX
KOMITBIOTEPHBIX CETAX

VY-OIIK-7 [1] — YMerp paboTath ¢ pacripeieieHHbBIMUA 0a3aMu
JaHHBIX; ¢ HH(OpMaLKen B TT00aIbHBIX KOMIIBIOTEPHBIX
CeTsAX, MPUMEHSTHh COBPEMEHHbIE 00pa30BaTeIbHbIC U
MH(pOPMAIMOHHbBIE TEXHOJIOTUU

B-OIIK-7 [1] — Bnagets npuHIMNaMu GYHKIIMOHUPOBAHHUS
rJ100aIbHBIX KOMITBIOTEPHBIX CETel; HABBIKOM PabOTHI €
pacrpeieieHHbIMU 0a3aMM JIAHHBIX, HABBIKAMU Pa0OTHI €
COBPEMEHHBIMU 00pa30BaTeNbHBIMU M UH(OPMAIMOHHBIMU
TEXHOJIOTHSIMH

3-VKII-1 [1] — 3HaTh: coBpeMeHHbIE HHPOPMAIIHOHHBIC
TEXHOJIOTUH U IIU(PPOBBIE CPEJICTBA KOMMYHUKAIIUH, B TOM
YHCIIe OTE€YECTBEHHOTO MTPOM3BOJICTBA, & TAK)KE OCHOBHEIE
IIPUEMBI U HOPMBbI COLIMATBHOTO B3aUMOAEUCTBUS U
TEXHOJIOTUM MEXIIMYHOCTHOU U TPYIIIOBOH KOMMYHUKAITHH C
UCIOJIb30BAHNUEM TUCTAHIIMOHHBIX TEXHOJIOTUI

V-VKII-1 [1] — YMeTb: BbIOHpaTh COBPEMEHHBIC
MH(pOPMAIIMOHHbBIE TEXHOJIOTUH U IIU(PPOBBIE CPe/ICTBA
KOMMYHHKAIIIH, B TOM YHCIIE OTEYECTBEHHOTO IPOU3BOICTBA,
a TaK)Ke YCTaHABJIMBATh U MOJIEPKUBATh KOHTAKTHI,
00eCTIeYnBAOIINE YCTICITHYIO Pa0OTy B KOJJICKTHBE U
MIPUMEHSATH OCHOBHBIE METO/IbI U HOPMBI COIIMATIBHOTO
B3aMMOJICHCTBHSI [T PeaTH3aIiy CBOCH POITU
B3aMMOJICHCTBHSI BHYTPH KOMaH/IbI C UCIIOJIb30BaHUEM
JMCTAHIIHOHHBIX TEXHOJOTHIMA

B-VKII-1 [1] — Bnagers: HaBbIKaMU PUMEHEHUS
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH 1 IIUPPOBBIX




YKII-2 [1] — CiocobeH uckath
HY)XHbIE HCTOYHUKHU HH(OpMAIHH U
JIaHHBIC, BOCIIPUHUMATD,
aHAJM3UPOBaTh, 3aIIOMUHATH U
nepenaBaTh HHHOPMAITUIO C
WCIIO0JIh30BaHUEM IU(DPOBBIX
CPEACTB, a TAKXKE C IOMOIIBIO
JITOPUTMOB TIpH paboTe ¢
MOJYYCHHBIMU U3 PA3TUYHBIX
MCTOYHUKOB JIAHHBIMU C TIEIIBIO
3¢ (HEeKTHBHOTO UCTIOIB30BAHUS
MOJTyYCHHOU NH(pOpMAIIHU IS
pelIeHus 3a1a9

Cp€ACTB KOMMYHHUKaIIUH, B TOM YHCJIIC OTCYCCTBCHHOI'O
MMPOU3BOJACTBA, a TAKIKC MCTOAAaMU U TpUEMaMU COLTUAJIbHOT'O
BSaHMOHefICTBI/IH u pa60TI)I B KOMaHAC C UCITIOJIb30BaHHUEM
JUCTaHIIMOHHBIX TEXHOJIOT Uit

3-VKI-2 [1] — 3nate: MmeToauku cOopa u 00paboTKH
MHGOPMAIINHU C UCTIOJIH30BaHNUEM IU(PPOBBIX CPEICTB, a TAKKE
aKTyaJbHbIE POCCHIICKHE U 3apy0eKHbIe HCTOYHUKH
nHopManuu B cepe npodhecCuoHATBHON EATeTLHOCTH,
MIPUHIUIIBI, METO/IBI M CPEJICTBA PEIICHUS CTAaHAAPTHBIX 33124
poheCCHOHATILHOMN JIEATEIILHOCTH C UCTIONBb30BaHUEM
IU(POBBIX CPENICTB M C YIETOM OCHOBHBIX TpeOOBaHUN
“H(pOpPMaMOHHOM 6€30MacHOCTH

V-VYKI-2 [1] — YMeTb: IpUMEHSATh METOAMKH MTOKUCKA, cOOpa
1 00paboTKK MH(MOPMAITUH; C UCTTOJIb30BAaHUEM ITU(PPOBBIX
CpPEeACTB, OCYIIECTBIATh KPUTHUECKUI aHAIN3 U CHHTE3
nHGpOpMAIINH, TOJYYSHHON U3 pa3HBIX UCTOYHUKOB, U PEIIATh
CTaHJapTHBIE 33/1a4H TPOPECCHOHATBHON AEATEIHHOCTH C
WCIIOJIb30BaHNEM U(POBBIX CPEICTB U C YYETOM OCHOBHBIX
TpeOoBaHMIT HHPOPMAIIMOHHON 0€301IaCHOCTH

B-VKII-2 [1] — Baagets: MeTogamMu moucka, coopa u
00pabOTKH, KPUTUYECKOTO aHaJIN3a U CUHTE3a UH(OpMaLIK ¢
WCIIOJIb30BaHUEM IU(POBBIX CPEACTB ISl PEIICHUS
MOCTABJICHHBIX 33/1a4, HABBIKAMH ITOATOTOBKH 0030POB,
aHHOTAIIUH, COCTaBJICHUS pedepaToB, HAYYHBIX JOKIIAJIOB,
nyOnmkanui u 6ubarorpaduu mo Hay4Ho-
UCCIIEIOBATEILCKOM PaboTe ¢ UCIOIb30BaHUEM HU(POBBIX
CPEIICTB U C y4eTOM TpeOoBaHUN WHOOPMAIITMOHHOM
6e30macHOCTH

VKII-3 [1] — CriocobeH cTaBuTh cebde
o0pazoBaTeNbHbIE TSN O]
BO3HUKAIOIINE KU3HEHHBIC 3a]]a4H,
oI0MPATh CIOCOOBI PELICHUS U
CpeICTBa pa3BUTHS (B TOM YHCIIE C
UCIOJIb30BaHNEM IIU(POBBIX
CPEICTB) IPYTUX HEOOXOTUMBIX
KOMIIETCHIU I

3-YKII-3 [1] — 3HaTh: OCHOBHBIE MpUeMbl 3P HEKTHBHOTO
yIpaBIICHUs] COOCTBEHHBIM BPEMEHEM, OCHOBHBIE METOTHKH
CaMOKOHTPOJIsI, CAMOPA3BUTHUS M CAMOOOpa30BaHMs Ha
MPOTSHKCHUH BCEH KHU3HU C UCTIOJIb30BAHUEM IIH(PPOBHIX
CpPEICTB

V-VYKII-3 [1] — Y™MeTb: 3pPeKTUBHO IIaHUPOBATH
KOHTPOJINPOBATH COOCTBEHHOE BPEMsI, HICIIOIB30BaTh METO/IbI
CaMOpETYJISIIAN, CAMOPA3BUTHS U CAMOOOYUYCHHS B TEUCHHE
BCEH )KM3HU C UCTIONB30BaHUEM U (DPOBBIX CPEACTB
B-YKII-3 [1] — Biagets: MmeToaMu yrpaBieHHsI
COOCTBEHHBIM BPEMEHEM, TEXHOJIOTUSIMH PUOOPETECHHUSL.
UCIIOJIb30BAHUS U OOHOBJICHHSI COIUOKYIbTYPHBIX U
npodecCHOHaIbHBIX 3HAHUH, YMEHUH, U HABBIKOB,;
METOJIMKAMH CaMOPa3BUTHS M CaMOOOPA30BaHUSI B TCUCHUE
BCEi )KM3HU C UCTIONB30BaHUEM IIH(PPOBBIX CPEACTB

HpO(I)CCCI/IOHaJILHBIC KOMIICTCHIIMKM B COOTBCCTBHHM C 3aJadyaMH H 00BbEKTaMU (O6HaCTHMI/I

3HaHUN) TPO(eCCUOHATBHON eI TENIbHOCTH

3apaua
npogeccuoHaILHOM
aesiteabnoctu (3I11)

SHaAaHUHA

O0BeKT NIk 00J1aCTh

Koax u HanmenoBanue
HHAMKATOPA
JTOCTHKEHU A

Koax u nHaumeHnoBanue
npogeccuoHAIbHOU
KOMIIeTEHIMH;




OcHoBaHue
(mpodeccuoHATbHBIH
cranaapr-IIC, ananu3
OnbITa)

npogdeccuoHAIbLHOM
KOMIIeTeHIIH U

Co3znmanue u
MIPUMECHCHHE
MPOTPaMMHBIX CPEICTB
UIsl 00paboTKH
pacUeTHBIX U
AKCIIEPUMEHTAIbHBIX
TaHHBIX.

HpOI/ISBO,Z[CTBGHHO'TGXHOHOFI/I‘IGCKI/Iﬁ

[Iporpammsl u
POrpaMMHBbIE
CpeAcTBa st
00pabOTKHU pacueTHBIX
U SKCTIEPUMEHTAIBHBIX
JAHHBIX.

[1K-2 [1] - Cnocoben
CO3/1aBaTh U IPUMEHSTh
B paboTe mporpamMmmsl U
BCIIOMOTaTEIIbHbIC
pOTpaMMHBIE CPEACTBA
JUISL IEPBUYHOM
00pabOTKM paCYETHBIX U
IKCIIEPUMEHTAIBHBIX
JAHHBIX.

Ocnosanue:
[TpodeccrnonanbHbIMi
crangapt: 24.078

3-T11K-2[1] - 3naTb
OCHOBHBIC U
BCIIOMOTaTEIbHbIE
pOrpaMMHEIE
CpeacTBa Ay
MEPBUYHON 00pabOTKH
pacuyeTHBIX U
9KCIIEPUMEHTAIBHBIX
JAHHBIX; ;

V-TIK-2[1] - YmeTh
CO3/1aBaTh
BCIIOMOT'aTeNIbHBIC
IpOTpaMMHBIE
cpencTBa st
HEPBUYHOM 00paboTKU
pacUeTHBIX U
9KCIEPUMEHTATBHBIX
JIAHHBIX ;

B-TIK-2[1] - Bnagers
HaBBIKAMHU CO3/IaHUS
BCIIOMOTATEIBHBIX
HPOTrPaMMHBIX
CpeacTBa st
HNEepBUYHON 00pabOTKH
pacueTHBIX U
9KCHEPUMEHTATbHBIX
JTAHHBIX

paC‘ICTHO'BKCHepI/IMeHTaHBHHﬁ C 3JICMCHTAMH HAyYHO-HCCJICA0BATCIILCKOT'O

[Tonyuenue n
00paboTKa pacyeTHBIX
M DKCTIEPHIMEHTATLHBIX
JAHHBIX, OLIEHKa UX
MOrPEMIHOCTEH,
co3JlaHue
MaTeMaTHYECKUX
MOJEIIEH.

PacueTHbIe 1
AKCIIEPUMEHTAIbHBIE

JTaHHbBIE, TOTPEITHOCTH,

MAaTEMAaTHYCCKHUC
MOACIIH.

ITK-10 [1] - Criocob6en
PUMEHSTh
COBpPEMEHHBIE
MaTeMaTH4eCKhe U
rpagudecKkrue MeTO bl
Ui 00paboTKH
pacyeTHBIX,
IKCTIEPUMEHTAIBHBIX
JTAHHBIX, OIIEHOK UX
MOTPEIIHOCTU U
CO3/IaHus
MaTeMaTHYECKUX
MoJieJIen

Ochosanue:
[TpodeccnonanbHbIM
cranaapt: 40.011

3-T11K-10[1] - 3nath
OCHOBHBIE ITOHATHS,
MaTeMaTU4ecKue
MOJIENH,
MaTeMaTU4eCcKue U
rpadu4ecKrue MEeTO bl
00paboOTKH pacyeTHBIX
U HDKCIIEPUMEHTAIIbHBIX
pe3yJbTaToB,
OCHOBHBIE METO/IbI
OIIEHKH MOTPEIIHOCTEN
MOJIy4aeMbIX
pe3yNbTaToB U
MPUYUHBI UX
BO3HHUKHOBEHUS;
V-TIK-10[1] - YmeTh
MIPUMEHSATH
MaTeMaTUYECKHE
MOJIETH,




MaTeMaTU4ecKue u
rpaduueckre METO b
00pabOTKH pacueTHBIX
Y DKCTIEPUMEHTATBHBIX
pe3yJbTaToB,
MIPOU3BOUTH OIEHKU
MOTPEIIHOCTEN
MOJTy4aeMBIX
pe3yJIbTaTOB U
AHATU3UPOBATH
MPUYUHBI UX
BO3HUKHOBCHUS,
B-ITK-10[1] - Bnagers
HABBIKOM CO3JIaHUS
MaTeMaTUYECKUX
MOJICIEH,
MaTeMaTUYeCKUMHU U
rpadu4ecKuMu
MeTOaMH 00pabOTKH
pacYeTHBIX U
9KCIIEPUMEHTAIBHBIX
PE3yJIbTaTOB, HABEIKOM
aHayM3a
JIOCTOBEPHOCTH
MOJTy4aeMBIX
pE3yJIBTATOB TIPU
IPOBECHUU
W3MEPEHUI U OLICHKH
UX MOTPEIIHOCTH;
pEe3yJIBTATOB TPU
POBEICHUU
VM3MEPEHUI U OLICHKH
UX MOTPEIIHOCTH

4. BOCIIMTATEJIbHBINA MOTEHITAAJ JUCITATLIIAHBI

Hamnpasnenus/nenu 3amaun BocuTaHus (KOx) BocnuraTenbHBIN ITOTEHITAAT
BOCTIUTaHMS JUCLUTUIMH
[IpodeccuonanpHOE Co3zpanue ycioBHi, Hcnonp3oBanne BOCIUTATEIHHOTO
BOCIIUTaHUE o0ecreunBaroIux, NOTEHIMAaja JUCIUIUIMH
dbopMupoBanue poheccuoHaTbHOTO MOAYJIS JIIst
OTBETCTBEHHOCTH 32 (bopMHpOBaHUs Y CTYICHTOB
npodeccuoHaNbHBIN BHIOOP,  OTBETCTBEHHOCTHU 3a CBOE
npodeccuoHaIbHOE pa3BUTHE  MPOECCHOHATBHOE pa3BUTHE
U ipohecCUOHAIbHBIE MOCPEJICTBOM BBIOOpA CTYJCHTAMHU
peuenus (B18) WH/IMBUYAJIbHBIX 00pa30oBaTeIbHBIX
TPAaeKTOPUH, OPTaHU3AINU CHCTEMBI
OOIIEHUsI MEXKIY BCEMU y4aCTHUKAMHU
00pa3oBaTeNbHOTO MpoIiecca, B TOM
YHCIIe ¢ UCTI0JIb30BAaHUEM HOBBIX
WH(POPMAIMOHHBIX TEXHOJIOTHH.
[TpodeccuonanbHoe Coznanue yciosui, Vcnonp30BaHue BOCIUTATEIBHOTO




BOCIIUTAaHHUEC

o0ecneynBaromux,
(dbopmMHpoOBaHUE KYIbTYPbI
HH(}pOpMaAITMOHHOM
6e3onacHoctu (B23)

MOTEHIMANA JUCIIATUTHH
po(hecCHOHATLHOTO MOIYJIS JIJISt
dbopmupoBaHre 0a30BBIX HABBIKOB
MH(POPMALIMOHHOM 0€30MacHOCTH Yepes
U3yUYEHHE MOCIICICTBUI XaIaTHOTO
OTHOILIEHHUS K padoTe ¢
WH(POPMAIIMOHHBIMH CUCTEMaMH,
0a3aMu JaHHBIX (BKIIOYAs
NIEPCOHAJIbHBIC JTAHHBIC), MPHEMaX U
METOJIaX 3JI0YMBIIIJICHHHKOB,
MOTEHIMATILHOM YPOHE MOJIb30BATEIISIM.

S. CTPYKTYPA U COJAEPKAHUE YUYEBHON JUCIHUATLIUHBI

Pa3nensl yueOHON AUCHUIUIMHBI, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:

Ne HaumeHoBanue
LI pasaeJsia yueOHOM
JUCIHHUILINHBI

Henean

Jlexknuu/ Ilpaxr.
(cemuHnapsi )/

JlaGopaTopHbie
padoThIl, yac.

O06s13aT. TeKyuuii

KOHTPOJIb (popma*,

HemeIs)

MakcumaJabHbBINA
0aJu 3a pazgen™*
ATTecTanus
pasneaa (¢popma*,
HeJeJsl)
HNuaukaTopsl
0CBOEHUSA
KOMITeTeHIUH

3 Cemecmp

1 ITepBslit pa3nen
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V-OIIK-5,
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3-OI1K-6,
Y-OIIK-6,
B-OITK-6,
3-OI1K-7,
V-OIIK-7,
B-OI1K-7,
3-TIK-2,
V-TIK-2,
B-TIK-2,
3-TTK-10,
V-TIK-10,
B-TIK-10,
3-YKII-1,
V-VKII-1,
B-VKII-1,
3-YKII-2,
V-YKII-2,
B-VKII-2,
3-YKII-3,
Y-YKII-3,
B-VKII-3




Bropoii paznen

9-16

0/16/0

25

KU-16

3-OI1K-5,
Y-OIIK-5,
B-OIIK-5,
3-OI1K-6,
Y-OIIK-6,
B-OI1IK-6,
3-OI1K-7,
Y-OIK-7,
B-OI1K-7,
3-TIK-2,
V-TIK-2,
B-TIK-2,
3-I1K-10,
V-TIK-10,
B-TIK-10,
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

HUmoeo 3a 3 Cemecmp

0/32/0

50

KonTpoabubie
MepOoNpusTUs
Cemectp

3a

3

50

3-OI1K-5,
Y-OIIK-5,
B-OIIK-5,
3-OI1K-6,
Y-OIIK-6,
B-OITK-6,
3-OI1K-7,
V-OIIK-7,
B-OIIK-7,
3-TIK-2,
V-TIK-2,
B-TIK-2,
3-TIK-10,
V-TIK-10,
B-TIK-10,
3-VKII-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

4 Cemecmp

IlepBsrIit paznen

1-8

0/16/0

25

KU-8

3-OIIK-5,
¥Y-OIIK-5,




B-OIK-5,
3-OI1K-6,
Y-OIIK-6,
B-OIIK-6,
3-OT1K-7,
V-OIIK-7,
B-OI1K-7,
3-TIK-2,
V-TIK-2,
B-TIK-2,
3-TIK-10,
V-TIK-10,
B-TIK-10,
3-YKII-1,
V-VKII-1,
B-VKII-1,
3-VKII-2,
V-VKII-2,
B-VKII-2,
3-YKII-3,
V-VKII-3,
B-VKII-3

Bropoii pazaen

9-15

0/14/0

25

KH1-15

3-OI1K-5,
V-OIIK-5,
B-OIIK-5,
3-OI1K-6,
V-OIIK-6,
B-OITK-6,
3-OI1K-7,
Y-OIIK-7,
B-OIK-7,
3-TIK-2,
V-TIK-2,
B-TTK-2,
3-TIK-10,
V-TIK-10,
B-TTK-10,
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

Hmoeo 3a 4 Cemecmp

0/30/0

50

KonTpoJbHble
MepOnpUATHA
Cemectp

3a

4

50

3-OI1K-5,
V¥-OIIK-5,
B-OIIK-5,
3-OIIK-6,
¥Y-OIIK-6,




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

* — COKpaIICHHOE HAUMEHOBaHKUE (POPMBI KOHTPOJIS
** _ cyMMa MakCHUMaJbHBIX 0aJUIOB JOJKHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(wm) PK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TEKYLICTO KOHTPOJIS U aTTECTAllUN pa3ACJIOB:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

KN KoHTpoJIb 110 uToram
3 3ayer
KAJIEHJAPHBIN IIJIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. | yac. yac.

3 Cemecmp 0 32 0

1-8 IlepBhlii pa3ae 0 16 0

1 Python kak s13bIK IPOrpaMMHPOBaHUs. Bcero ay1uTopHbIX 4acoB
OcobenHocTH, 0051aCTh IPUMEHEHUS sA3bIKa. Cpeibl 0 [ 2 [0
paspabotku Jupyter, Spyder, ycraHOBKa, HACTpOIKa U Owunaiin
MOJIFOTOBKA K UCHOJIb30BaHuI0. CTaHaapThl si3bika PEP-8: 0 0 0
OTCTYIIBI, ITTMHA CTPOKH, KOJAUPOBKA, IPOOEITbI, KOMMEHTAPHH,
umeHa. CTaHapThl JOTHYECKOU CTPYKTYPBI KOJa.

2-3 Ba3zoBblii cunTakcuc sizpika Python. Bcero ayMmTopHBIX 4acoB
KitoueBsle cioBa. /lannbie kak 00bekThl. Ilepemennsie. Tunsr | O ’ 4 ’ 0
TaHHBIX: OyJIeBBIC, IIETIbIE, BEIECTBEHHBIX U KOMIUIEKCHBIE Ownnaitn
qucia, CTPOKH, CIUCKH, MHOXECTBA, ciioBapu. OnepaTopsl. 0 0 0
MaremaTrueckue, IBOUYHbIE, TprcBauBaHus. OniepaTopbl st
paboThI ¢ OCIEe0BATENBHOCTAMU. [IpHOPHUTET BHITOTHEHUS
onepatopos. L{ukiel for, while, Oneparops! BerBienus if ...
else. Onepatopsl break, continue.

4 3HaKOMCTBO ¢ OMOJIMOTEKAMM. Bcero aynutopHbIx yacoB




Monaynau Math u Random. 3HakoMcTBO ¢ pyHKIIUSAMH 0 ‘ 2 ‘ 0
MOJTyJICH. Ownutaiin
0 |0 |0

5-6 Pa6ora ¢ MaccuBaMHu TaHHbIX. Bcero aynutopHbIx 4acoB
[TocnenoBarensHOCTH U MaccuBbl. Crincku, cTpoku. Oynkiuu | 0 \ 4 \ 0
U orepanuu sl 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. 3aM0JIHEHUE MacCHUBa CIy4YailHbIMU
yuciamMu. V3Biaedenne u3 MaccuBa 3JI€MEHTA C JaHHBIM
HOMEPOM U C JAaHHBIM 3HAYCHHUEM.

7-8 Pabora ¢ pynkuusamu. Bcero ayuTOpHBIX 4acoB
Omnpenenenue GyHKIIMU U OOBSABICHUE NTEPEMEHHBIX. 0 | 4 | 0
I'mobGanpHBIC U JIOKATBHBIC TIepeMeHHbIe. O0macTi 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
npeicTaBiIeHus U paboThl C TaHHBIMU B BHJIE TaOIHII. 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 YMcIoBbIX JaHHBIX MPH TOMOIIHX JIMHEHHOTO Omnnaitn
METO/a HAUMEHBIINX KBAJApaTOB. MeTOo bl BEIYUCIEHUS CYMM | O 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, TByMEPHEIE U TPEXMEPHEIE, B
JIeKapTOBBIX U MOJIAPHBIX KOOPAMHATAX, 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 aynutopasix 4acos
aupepeHunaIbHbIX ypaBHeHuil. MoayJasb SciPy.Integrate |0 | 8 | 0
MeTtoaer MoyIIs integrate JJist YUCIICHHOTO PEIICHHE CUCTEM Ouwnaiig
OOBIKHOBEHHBIX JU(hepeHIInaIbHbIX ypaBHeHUH. YncnenHoe | Q 0 0
WHTETPUPOBAHUE YPABHEHUH IBHYKEHUSI MHOTHX TEJI B TIOJIE
JIEHCTBUS TPABUTAIIMOHHBIX CHJI.

9-15 Bropoii paznen 0 14 0

9-11 Monysm SciPy.Optimize, SciPy.Interpolate nJst pemenust Bcero aynutopHbIX yacoB
3a/1a4 ONTUMU3ANMY U HHTEPIOISIHH. 0 \ 6 \ 0
Meroasl MoayJst optimize, interpolate s pemeHus 3a1a4 OwJtaiig
VMHTEPIOJIALMY U DKCTPAIIOIAUUU JaHHbIX. HTEpnonsanus u 0 0 0
AKCTPAITOJISIITUS 3alTyMJICHHBIX YKCIIEPUMEHTAIBHBIX JaHHBIX.

WuTepronsiusi OqHOMEPHBIX, TBYMEPHBIX 1 MHOTOMEPHBIX
naHHbIX. [TocTpoeHrne HHTEPIOJIALMIA ¢ UCITOIh30BaHUEM
HEJIMHCWHOTO METOJ]a HAMMEHBIITUX KBAJIPATOB.

12 - 13 | MeToabl HAX0KIEHHsI CYMM PsiZIOB U HHTETPAJIOB. Bcero aynutopHbIX yacoB
Beruucnenue cymm psA1oB. TOUHOCTE METOOB IS 0 ‘ 4 ‘ 0
CYMMHUPOBaHHUs psA0B. YncIeHHOE HAX0XKICHNE UHTETPAJIOB. Ounaiin
MeTobl ¥ aHAJIN3 UX TOYHOCTH. 0 | 0 | 0

14 -15 | UuTerpupoBaHue B3aMMO/IeiiCTBHUS C CHCTEMOH B KO/ Bcero aynutopHbIX 4acoB
Python. 0 [ 4 I
[Mpumenenne moayss Cython aiist HancaHust THOPUIHBIX OnJtaitn
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 A3BbIKA PythOl’l. 33.,[[3‘-13 JICKTOpa AOCTYITHO OOBSICHUTH Ha OCHOBE
MNPOYUTAHHOI'O JICKIIMOHHOI'O MaTcpHualia MPHUHIHIILI paGOTBI SI3bIKa U CIOCOOBI NOPpUMCHCHUSA €TO
HHCTPYMCHTOB UIA pCIICHUA 3a4ay. Kpr 00s13aTeNbHO BKIIFOYACT B CeOs MNPaAKTUYCCKUC 3aHATUA I

pa3BUTHA y CTYJIEHTOB HaBBIKOB MpOrpaMMHUpoOBaHus Ha s3bike Python, B wacTHOCTH 1uisl pelieHus

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




7. ®OHJ OHEHOYHbLIX CPEACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB 00y4deHUs (KOMIIETEHIMHA W UX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETO,
pyOEKHOI0 U IPOMEKYTOUHOTO KOHTPOJIS IO JUCLMILIUHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIICTCHIUSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS

MIpEACTaBJICHA B CIICIYIOIICH TabmuIie:

KoMmnerennus Nuauxkaropsl ATTECcTAllHOHHOE ATTecTAllHOHHOE
OCBOCHUS meponpustue (KII 1) meponpusitue (KII 2)
OIIK-5 3-0OI1K-5 3, K1-8, KI-16 3, KH-8, K1-15
V-OIIK-5 3, K1-8, KI1-16 3, KH-8, K1-15
B-OIIK-5 3, K1-8, KI-16 3, KU-8, K1-15
OIIK-6 3-OIIK-6 3, K1-8, KI-16 3, KH-8, K1-15
V-OIIK-6 3, KU-8, KI1-16 3, KH-8, K1-15
B-OIIK-6 3, KU-8, KI-16 3, KH1-8, KI1-15
OIIK-7 3-OI1K-7 3, KU-8, KI1-16 3, KU-8, KI1-15
V-OIIK-7 3, KU-8, KI-16 3, K-8, KI1-15
B-OIIK-7 3, KU-8, KI-16 3, KH-8, KI1-15
I1K-10 3-TIK-10 3, KU-8, KI-16 3, KH-8, KI1-15
V-TITIK-10 3, KU-8, KI-16 3, K-8, KI1-15
B-TIK-10 3, KU-8, KI1-16 3, KH-8, K1-15
I1K-2 3-TIK-2 3, KU-8, KI1-16 3, K-8, KI1-15
V-IIK-2 3, KU-8, KI-16 3, KH-8, K1-15
B-ITK-2 3, KU-8, KI-16 3, K-8, KI1-15
YKII-1 3-VKII-1 3, KU-8, KI-16 3, K-8, KI1-15
V-VKII-1 3, KU-8, KI-16 3, KH-8, K1-15
B-VKII-1 3, KU-8, KI-16 3, K-8, KI1-15
VKII-2 3-VKII-2 3, KU-8, KI1-16 3, KH-8, K1-15
V-VYKII-2 3, KU-8, KI-16 3, K-8, KI1-15
B-VKII-2 3, KU-8, KI1-16 3, KH-8, K1-15
VYKII-3 3-VKII-3 3, KU-8, KI1-16 3, KH-8, K1-15
V-VKII-3 3, KU-8, KI-16 3, KH1-8, KI1-15
B-VKII-3 3, KU-8, KI1-16 3, KH-8, K1-15

Ikaabl OeHKH 00pa30BaTeIbHBIX J0CTHKEHHI

[IIkama KaXA0ro KOHTPOJBHOI'O MEPOIPHATHS JIEXKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIIOYMTENIbHO. MToroBast arrecranus no AucuuIuinHe oneHusaercs no 100-
OayUIbHOM IIKaJie U MpeAcTaBiseT co0oil cymmy 0ayuioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJlaHui B paMKax TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUU CO CIEAYIOMIEH IIKAIOM:

Cymma 6amnmoB | Onenka mo 4-ex Ouenka TpeGoBaHwMsI K YPOBHIO OCBOCHHIO
OaJUILHOM 1IIKAJIE ECTS YIeOHOM TUCITUTUINHBI

O1eHKa «OTIUYHOY» BBICTABIISCTCS CTYACHTY,
€CJIM OH IIIyOOKO M IIPOYHO YCBOKII

90-100 5 — «omauuno» A [POrPaMMHBII MaTepual, HCUEPIIBIBAIOIIE,
MOCIIE/IOBATEBHO, YETKO U JIOTHIECKU
CTPOMHO €ro U3JIaraet, yMeeT TECHO




YBA3BIBAaTh TEOPHUIO C MPAKTHUKOMH,
UCTIOJIb3YET B OTBETE MaTepuall
MOHOTPaUIECKOH JIUTEPATYPHI.

85-89

75-84

4 — «xopouwio»
70-74

O1eHKa «XOPOILIOY» BHICTABIISETCS CTYICHTY,
€CJIM OH TBEPJIO 3HACT MaTepHa, TPAMOTHO U
MO CYNIECTBY U3Jaraet ero, He JOIMycKas
CYLIECTBEHHBIX HETOUHOCTEH B OTBETE Ha
BOIIPOC.

65-69

3_
60-64 «Y0081€MBOPUMENLHOY

OreHKa «yIOBIETBOPUTEIHHOY
BBICTABIISIETCS CTYICHTY, €CITH OH MMEET
3HaHUS TOJHKO OCHOBHOT'O MaTepuala, HO He
YCBOMWJI €T0 JIeTaliel, OMyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO MPaBUIIbHEIE (DOPMYIHPOBKH,
HaPYIICHUS JIOTHYECKOM
MOCJIEI0BATEILHOCTH B U3JI0KECHUH
MPOrPaMMHOT0 MaTepraa.

2 —

Hwuxe 60
KHEYO0BIEeMBOPUMENLHOY

OrneHKa «HEYOBIECTBOPUTEIHHOY
BBICTaBJIACTCA CTYACHTY, KOTOpI)II\/'I HEC 3HACT
3HAYUTEIBbHOU YaCTU IIPOrPAMMHOIO
MaTepHaia, JOIMyCKaeT CyIIeCTBEHHbIE
omnbku. Kak npaBuiio, orieHka
«HCYOOBJICTBOPUTECIILHO» CTABUTCA
CTYZAEHTaM, KOTOpbIE HE MOT'YT IIPOAOJIKHUTD
oOydenue 0e3 JOTONHUTENHHBIX 3aHATHHA 10
COOTBETCTBYIOUIEN JUCLHUILIUHE.

8. YYEBHO-METOANMYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE

YYEBHOM JUCLUAILIUHBI

OCHOBHAZ JIMTEPATYPA:

1. D1 Y-49 OcHossl nporpamMmmupoBanus Ha Python : yuebnoe nocodue st By3oB, Uepnsiies C. A.,

Mocksa: [Opaiit, 2022

2. 004 JI 86 IlporpammupoBanue Ha Python T.1 , JIyru M., Cankt-IlerepOypr ; Mocksa: CumBoii-

[Lmoc, 2018

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

2018

4. OU @ 33 IIporpaMMupoBaHHe Ha sI3bIKEe BEICOKOT0 ypoBHs Python : yueOHoe mocoOue /u1st By30B,

®enopos /. 0., Mocksa: Opaiit, 2022

5. 004 @ 33 IIporpammMupoBaHue Ha sI3bIKE BBICOKOTO YpoBHS Python : YuebHoe mocobue s
npukianHoro 6akaspuara, ®egopos /1.10., Mocksa: FOpaiit, 2019

6. OU @ 33 [IporpammupoBaHue Ha A3bIKe BBICOKOTO ypoBHs Python : yue6HOe mocobue aiis cro,

®enopos [I. FO., Mocksa: FOpaiit, 2023

7. 004 C89 S3bik nporpammupoBanust PYTHON : yueOnoe nmocobue, Cy3u P.A., Mocka: HTepHeT-

VYHusepcuret nHGOPMAMOHHBIX TexHOoJoTHiA, 2010




JOITOJIHUTEJIBHAA JIMTEPATYPA:

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 D 45 MammnaHOe 00y4yeHue ¢ ucnosibzoBanueM Python. Coopuuk penentos : , 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

[TPO'PAMMHOE OBECIIEYEHUE:

1. Python ()

LMS 1 MIHTEPHET-PECVYPCEHI:

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

2. HarmonaneHas turardopma oTkpeiToro oopazosanus (https://openedu.ru/university/mephi/)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIbHO-TEXHUYECKOE OBECIHEYEHHUE YYEBHOM
JUCLUIINHDBI

CrenunaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHrne He TpedyeTcs

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

Kypc «3pik mnporpammupoBanus Python B HayyHBIX BBIYMCIEHUSAX» TMPEICTABISIET
TEOPETUYECKUN KypC JIEKIMH M NPaKTUYECKUX 3aHATUH B TIEPBOM M BTOPOM CEMECTpax.
[IpenonaBaTenp Ha 3aHIATHSAX JA€T OCHOBHBIE TIOHSTHS W OMPENEICHUs TI0 TeME 3aHITHS U pa3OupaeT
TUNUYHBIE 3aJaud Ui 3aKperuieHuss Mmarepuana. DopMold NpOMEKYTOYHOM aTTECTALUU 10
TUCIUTITHHE «SI3BIK MporpaMMupoBanus Python B HaydHBIX BhIUMCIEHUAX» sBISETCS B 1 cemecTpe —
3a4er, BO 2 ceMecTpe - 3aueT. B cemecTpe cTyneHT MoOeT nmoiayduTh makcumym 100 Gammos: 50
6amioB 3a paboty B ceMectpe u 50 OamioB Ha 3adyere. PaboTa B ceMecTpe OLIEHUBAETCS MTOCPEICTBOM
pelleHrs TOMAIIHUX 3aaHui. VIToroBas oleHka IMpeacTaBiseT co0oi cyMMy OaiioB, 3apaboTaHHBIX
CTYJICHTOM IIPH BBIMOJHEHUH 3a/IaHUI B paMKaX TEKYILEro U MPOMEXKYTOUHOTO KOHTPOJISI.

11.  YYEBHO-METOJMWYECKHUE PEKOMEHJIALINM /ISl IPENOJABATEJIEN

Kypc «A3pik mporpammupoBanus Python B Hay4dHBIX BBIYMCIIEHHUSX» MPEACTaBISET KypC
MIPAKTUYECKUX 3aHATHI B IEPBOM U BTOPOM cemecTpax. lIpenogaBarens Ha 3aHATUAX Ta€T OCHOBHBIE
MOHATHSL M OMNpEeNeHUs MO TeMe 3aHATUS U pa3OupaeT TUMHWYHBbIE 3aladyd JJIs 3aKperieHUus
MaTepuana.

Mertoauueckue YKa3aHus 110 NPOBCACHUIO IPAKTUYCCKUX 3aHATHUH



[IpakTuyeckue 3aHATUS TO AUCHUIUIMHE <SI3BIK mporpammupoBanus Python B HayuyHbBIX
BBIUMCIICHUSX» TPHU3BaHBl YrIoyONaTh, pacIIUpsTh, JAETAIU3UPOBATH TEOPETHUECKUE 3HAHMUA,
MOJyYeHHbIE  CTYJEHTOM B HayaJle 3aHATHs, W  COJCHCTBOBaTh BBIPAOOTKE  HABBIKOB
npodecCHOHATBHON NesTenbHOCTH. OHM Pa3BUBAIOT WH)KEHEPHOE U HAyYHOE MBIIIICHUE, TO3BOJISIOT
IIPOBEPUTh 3HAHUS CTYACHTOB, INPHUBUTH HABBIKM IIOUCKA, OOOOIIEHUS U HU3JIO0KEHUS Y4eOHOro
MaTepHalia U BbICTYNAlOT KaKk CPEJCTBO ONEpaTUBHON OOpaTHOM CBSI3U.
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