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1. HEJIX OCBOEHUA

1.1 | ChopmupoBats cucTeMaTH3NPOBAHHBIC 3HAHHS 1 HAaBBIKK B 00JIACTH IIPOrPAMMHUPOBAHHS, 03HAKOMHUTE C IPHUHIIUIIAMH
pabOTHI COBPEMEHHBIX A3bIKOB IPOrPaMMUPOBAHMUs, C aKTyaIbHBIMU NapaJAUTMaMH IPOrpaMMHPOBAHUSL.

1.2 | OBnazieTs OCHOBHBIMHU NPHUHIMIIAMHU IIPOrPaMMHUPOBAHUS Ha BEICOKOYPOBHEBOM s3bIKe Python u mpukiagsiMu acrieKTaMu
€ro IPUMEHEHHUS.

1.3 | I3y4eHue AUCUUIIIMHBI HAIPaBJIEHO Ha Pa3BUTHE Y OOYJIAIOLINXCS alTOPUTMHYECKOTO MBIIIICHUS, HOpMHUpOBaHHE
HaBBIKOB PeaiM3alliy Pa3INYHbIX JITOPUTMOB Ha BEICOKOYPOBHEBOM SI3BIKE IIPOrPAMMUPOBAHMS, IPUMCHEHUE 3HAaHUH K
PEIIeHHIO NPUKIIATHBIX 3a/1a4.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOI ITPOI'PAMMBbI

Baox OII: B1.0

2.1 TpeboBanus k l'lpe)lBa]Pl/lTe.]'IbHOﬁ NOAr0TOBKE 00y4ar01erocs:

2.2 JucuuIuIMHbI (MOLY/1H) M NIPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHON JMCHMILINHBI (MOAYJ/Is1) HEO0X0AMMO KAK
npeecTByloniee:

2.2.1 |I'mybokoe oOyueHHe B HayKax O JaHHBIX

2.2.2 | ITHXWUHUPHUHT JaHHBIX

2.2.3 |HayuHo-uccnenoBarenbekas npakTUKa

2.2.4 | Cucremsl XpaHeHHs 1 00PaOOTKH TaHHBIX

2.2.5 | YdueOHas mpakTHKa MO MPHUMEHEHUIO MAITHHHOTO 00yICHUS

2.2.6 | AHaM3 €CTECTBEHHOIO SI3bIKa

2.2.7 |Beb-pa3pabotka Ha Python u Django

2.2.8 |Huctpymentsi Big Data

2.2.9 | KommbroTepHOE 3peHHE

2.2.10 | OGnayHble TEXHOIOTHH XPaHEHHsI U 00pabOTKU TaHHBIX

2.2.11 | Cospemennsie Metoasl DevOps

2.2.12 |IloaroTroBka K MpoLeIype 3alIUThl U 3alIUTa BBITYCKHON KBATU(PHUKAIXOHHON pabOThI

2.2.13 |IlpepaumnoMHasi IPaKTHKA

3. PE3YJIbTATBI OBYYEHUMAA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMU

OIIK-6: Crioco0eH ocylecTBISITh MOJIEJTHPOBAHNE, AHATU3 M IKCIEPUMEHTHI B LeJISX MPOBEAEHUs 1eTAJIbHOT0
HCCIeJ0BaHUs, Pa3padaThIBATh KOMIIOHEHTBI IPOIPAMMHO-ANNAPATHBIX KOMILIEKCOB 00padoTku nHpopManuu 1
aBTOMATH3UPOBAHHOIO NPOEKTHPOBAHUS

3HaTh:

OIIK-6-31 AnmapaTHbIe cpeacTsa u m1aThopMsl HHOPACTPYKTYPH! HHOPMAIMOHHBIX TEXHOJIOTHH, BUIBI, HA3HAUCHHE,
ApXUTEKTYPY, METOABI Pa3pabOTKU U aAMUHHCTPUPOBAHUS [IPOrPAMMHO-ANIAPAaTHBIX KOMIIJIEKCOB 00bEKTa MPOheCCHOHAIBHOM
JeATENbHOCTH

IK-3: Cioco6eH kK MOIepHU3AIMNH MPOTPAMMHOTO CPEICTBA U €ro OKPY:KeHUs

3HaThb:

[1K-3-31 CoBpemeHHBIE HHPOPMATHOHHO-KOMMYHHUKAIIOHHBIC M HHTEJUIEKTYaIbHBIC TEXHOJIOTHH, HHCTPYMEHTAIBHBIC CPEIbL,
HIpPOrPaMMHO-TEXHHUECKUE TIAT(HOPMBI AT PEIIeHUS MPOo(ecCHOHATBHBIX 3a1a4

OIIK-5: CnocodeH pa3pabaTbiBaTh 4 MOJCPHU3HPOBATH IIPOrPaMMHOE U allIapaTHOe o0ecneyeHrne HHPOPMALHOHHBIX U
ABTOMATH3HPOBAHHBIX CHCTEM

3HaTh:

OIIK-5-31 CoBpeMeHHOE POrpaMMHOE U aIIapaTHOE obecreueHrne NH(GOPMAIIOHHBIX U aBTOMaTH3UPOBAHHBIX CHCTEM

YK-6: CiocodeH onpeessiTh H peajii30BbIBATH IPHOPUTETHI COOCTBEHHOIT AesITeJIbHOCTH U CIIOCOOBI ee
COBEPIIEHCTBOBAHNUS HA 0CHOBE CAMOOIIEHKH, YJACTBOBATH B 00y4eHHH HA MPOTS:KEHUH BCeil JKU3HI

3HaTh:

YK-6-31 OcHoBHBIE IPUHLUIIBI TPOGECCHOHANBHOIO U JIMYHOCTHOTO PA3BUTHSL, UCXOJS U3 ITAIIOB KapPbEePHOTO POCTa U
TpeOOBaHMIT phIHKA TPY/a; CIOCOOBI COBEPIICHCTBOBAHMS CBOEH EATEILHOCTH HAa OCHOBE CAMOOLIEHKU

OIIK-6: CnocobeH ocylecTBJISITh MOICTHPOBAHNE, AHAJIM3 H IKCIIEPHMEHTHI B Lie/IAX NPOBeAeHHs] 1eTaJIbHOro
HCCIeJ0BaHuUs, Pa3padaThIBATh KOMIIOHEHTBI IPOIPAMMHO-AaNNAPATHBIX KOMILIEKCOB 00padoTKky HH(popManuu 1
aBTOMATH3UPOBAHHOIO IPOCKTHPOBAHUS

Ymern:

OIIK-6-Y1 AHanm3upoBaTh TEXHHUECKOE 3aJaHNe , pa3padaThIBaTh M ONITHMI3HPOBATH MPOrPAMMHBIN KO IS PEIICHHUS 3a1a4




00paboTKy HH(DOPMAIMN U aBTOMATH3HUPOBAHHOIO IPOSKTHPOBAHHS

IIK-3: Cnioco6eH k MogepHU3AI[UM TPOTPAMMHOIO CPE/ICTBA U €r0 OKPYKEeHU

YMmerb:

TIK-3-Y'1 O60cHOBBIBaTH BEIOOP COBPEMEHHBIX HH()OPMALMOHHO-KOMMYHUKAITHOHHBIX M HHTEJIEKTYa IbHBIX TEXHOJIOTUH,
pa3pabaTbiBaTh OPUTHHAIBHBIC IPOrPAMMHBIE CPEICTBA JUIS PELICHUS TPOQECCHOHANBHBIX 3a1a4

OIIK-5: Cnoco6eH pa3padaThIiBaTh H MOJEPHU3NPOBATH MPOrPaMMHOE U aNlMapaTHOe ofecrniedeHne HH(POPMAIMOHHBIX H
aBTOMATH3MPOBAHHBIX CHCTEM

YMerb:

OIIK-5-VY1 Pa3pabatsiBaTh MporpaMMHOE | amnapaTHoe obecriedeHue HHHOPMAIIMOHHBIX H aBTOMATH3HPOBAHHBIX CUCTEM IS
pemenns Mpo(ecCHOHaIbHBIX 3a/1a4

IIK-3: Cnioco6eH kK MOAePHU3AIUHN TPOTPAMMHOIO CPE/ICTBA U €r0 OKPYKEeHH

Baanernb:

[IK-3-B1 Merogamu pa3paboTKi OpUTHHAIBHBIX IIPOTPAMMHBIX CPEJCTB, B TOM YHCIIE C HCHOIB30BaHUEM COBPEMEHHBIX
UH()OPMAIIIOHHO-KOMMYHUKAIIMOHHBIX U HHTEIEKTYalIbHbBIX TEXHOJIOTHH, Ul peleHus MpodecCHOHATbHBIX 33124

OIIK-5: CnocoGeH pa3padaTbiBaTh H MOJEePHU3HPOBATHL NPOrPaAMMHOE H aNNapaTHoe odecriedeHHe HH(POPMAIMOHHBIX H
ABTOMATH3HPOBAHHBIX CHCTEM

Baangern:

OIIK-5-B1 Merogamu MOAEpHHU3ALMH TPOTPAMMHOTO H allllapaTHOro o0ecredeH s HH(POPMAIMOHHBIX U aBTOMATU3UPOBAHHBIX
CHCTEM JUTS pelIeHns MPOeCCHOHANBHBIX 331a4

YK-6: Crioco0eH onpenesiTh M peajn30BbIBATH NPHOPUTETHI COOCTBEHHOM 1eATEIHLHOCTH U CIIOCO0bI ee
COBEPUICHCTBOBAHNS HA OCHOBE CAMOOIEHKH, Y4aCTBOBATh B 00y4eHHH HA NMPOTSKEHNN BCel JKU3HH

Baagernb:

VK-6-B1 Cnocobamu yrpaBJICHUA CBOEH MO3HABATEIbHON JICATEIbHOCTHIO U €€ COBCPIICHCTBOBaHMA HA OCHOBE CAMOOLICHKH U
IPUHIUIIOB O6paBOBaHI/I$I B TCUCHHE BCCH KU3HU

OIIK-6: Crioco0eH oCylecTBISITh MOIETHPOBAHNE, AHATIU3 M IKCIEPUMEHTHI B 1eJISIX MPOBEAEHUSI 1eTAJIbHOTO
HCCIeJ0BaHUs, Pa3padaThIBATh KOMIIOHEHTBI IPOIPAMMHO-aNNAPATHBIX KOMILIEKCOB 00padoTKku nHpopManuu 1
ABTOMATH3UPOBAHHOIO NPOEKTHUPOBAHUS

Baanernb:

OIIK-6-B1 Merogamu cocTaBiieHUs TEXHUYECKOM JOKYMEHTAIMU 110 UCIIONB30BAHUIO U HACTPOMKE KOMIIOHEHTOB IIPOrPaMMHO-
aImapaTHOro KOMILIEKca

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHIU pecypcsbl padoTsl
Paznea 1. Pazgen 1. Python.
CrneuuanbHoctsb Data
Scientist
1.1 OcobeHHOoCTH 1 3 YK-6-31 OIIK- JI1.1 KM1
npodeccuoHaNBHOM chepbl 5-31 OIIK-6-31 JI1.2J12.1
Data Science. /JIex/ TIK-3-31 J12.2J13.1
21
1.2 OcCHOBHBIE 3a/1a4H, C 1 9 YK-6-B1 OIIK- J.1 P1
KOTOPBIMH Pa0OTaIOT 5-V1 OIIK-5- JI1.2J12.1
J1aTaCaCHTHUCTEHI. B1 OIIK-6-Y1 JI12.2J13.1
Anroput™ pabots! Hag DS OIIK-6-B1 IIK- 21
npoektom. /T1p/ 3-V1IIK-3-Bl
1.3 OCHOBHBIE HHCTPYMEHTHI 1 37 OIIK-5-31 JI1.1
paboThL. OIIK-5-Y1 JI1.2J12.1
[Ipodunm OIIK-6-31 JI2.2J13.1
natacacHTHCTOB. /Cp/ OIIK-6-Y1 IIK 21
-3-31 1IK-3-VY1
Pasnea 2. Paznen 2. Python.
OCHOBBI CHHTAKCHCA
Python
2.1 OcHoBBI paboThI B Jupiter 1 3 VK-6-31 OIIK- JI1.1 KM1
Notebook /JIex/ 5-31 OIIK-6-31 JI1.2J12.1
IK-3-31 J12.2J13.1
21




2.2 Boruncnenus. 3 YK-6-B1 OIIK- JI.1 P1
Hcnonb3oBanue 5-¥1 OIIK-5- JI1.2J12.1
nepeMeHHBIX /IIp/ B1 OIIK-6-VY1 JI2.2J13.1
OIIK-6-B1 IIK- 21
3-V1IIK-3-Bl
23 YcnoBus 37 OIIK-5-31 J1.1
Luxst /Cp/ OIIK-5-Y1 JI1.2J12.1
OIIK-6-31 J12.2713.1
OIIK-6-Y1 IIK 21
-3-31 [IK-3-V1
Paznea 3. Pazaen 3. Python.
CTpYKTYpBbI JAHHBIX
3.1 Crcku /JIex/ 3 YK-6-31 OIIK- J1.1 KMI1
5-31 OIIK-6-31 JI1.2J12.1
I1K-3-31 JI2.2J13.1
€)!
32 Crosapu /IIp/ 3 YK-6-B1 OIIK- J1.1 P2,P3
5-¥1 OIIK-5- JI1.2J12.1
B1 OIIK-6-VY1 JI2.2J13.1
OIIK-6-B1 IIK- a1
3-V1IIK-3-Bl
33 Bnoxxennsie 20 OIIK-5-31 J1.1
KoHCTpyKIuu /Cp/ OIIK-5-Y1 JI1.2J12.1
OIIK-6-31 J12.2713.1
OIIK-6-Y1 IIK 21
-3-31 [IK-3-V1
Pa3nen 4. Paznen 4. Python.
CTpoKoBbIe BeTHYUHBI
4.1 Mertospt 00paboTKU 4 YK-6-31 OIIK- J.1 KM1
cTpok /JIex/ 5-31 OIIK-6-31 JI1.2J12.1
TIK-3-31 J12.2J13.1
21
4.2 Perynspusbie 6 YK-6-B1 OIIK- J1.1 P3,P4
BeIpaxxeHus /IIp/ 5-V1 OIIK-5- JI1.2J12.1
B1 OIIK-6-VY1 J12.2J13.1
OIIK-6-B1 IIK- 21
3-Y1IIK-3-Bl
43 Pabora ¢ TeKcTOBEIMU 32 OIIK-5-31 J1.1
tattnamu /Cp/ OIIK-5-Y1 JI1.2J12.1
OIIK-6-31 JI2.2J13.1
OIIK-6-Y1 IIK 21
-3-31 IIK-3-Y1
Pazgen S. Paspea S. Python.
DyHKINH
5.1 ba3oBoe ncnonp3oBanue 4 VK-6-31 OIIK- J1.1 KMI1
¢ynxumit /Jlex/ 5-31 OIIK-6-31 JI1.2J12.1
TIK-3-31 J12.2713.1
21
5.2 DyHKINN KaK 00BEKT, 5 YK-6-B1 OIIK- J.1 P4,P5
nsmoa-¢yakum /TIp/ 5-¥1 OIIK-5- JI1.2J12.1
B1 OIIK-6-VY1 J12.2J13.1
OIIK-6-B1 IIK- 21
3-V1IIK-3-Bl
53 O6aacTh BUIMMOCTH 39 OIIK-5-31 J1.1
MePEMEHHBIX OIIK-5-Y1 JI1.2J12.1
ApryMeHTHI 110 YMOTUaHHUIO U OIIK-6-31 J12.2]13.1
MepeMeHHOe YNCII0 OIIK-6-Y1 IIK 21
aprymenToB /Cp/ -3-31 [IK-3-VY1

Pasnea 6. Pazngen 6. Python.
Cranaapt opopmieHus
KoJa




6.1 OCHOBHBIE CTaHIAPTHI 1 4 VYK-6-B1 OIIK- JI1.1 P5,P6
oopmiteHHs Kozia 1Mo pep- 5-¥Y1 OIIK-5- JI1.2J12.1
8 Mp/ B1 OIIK-6-VY1 J12.2J13.1
OIIK-6-B1 IIK- €
3-V1IIK-3-Bl
Paspnea 7. Paznen 7.
IIpakTnyeckuii keiic:
Github. BeicTpblii cTapT
7.1 IIporpammupoBaHue Urpsl HA 1 4 VYK-6-B1 OIIK- J1.1 P6
Python. Pa6ora ¢ Git /IIp/ 5-Y1 OIIK-5- JI1.2J12.1
B1 OIIK-6-VY1 JI2.2J13.1
OIIK-6-B1 IIK- €]
3-V1IIK-3-Bl
5. ®OHJ OIEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusTHs (KOHTPOJIbHAS padoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.IT), BONPOCHI IS
€CaMOCTOSITe/IbHOH OATOTOBKH
Kon KonTponsHoe Iposepsiembie
KM MeponpHsTHE HHIKATOPBL Bompock! 11t moAroToBKH
KOMITETEHIINI
KM1 VYerusie onpocs st | OITK-6-31;0I1K-5- |« OGnacti MpUMEHEHNS 1 TIEPCIEKTHBEI PA3BUTHS A3bIKA

[IPOBEIECHUS 31;YK-6-31;I1K-3-
Tekymiero koutponst | 31

nporpammupoBasus Python. MHcTpykiuu u CTpyKTypa IporpaMmel.
Ornepartopsl.

* [lepeMeHHBIC U THITBI JAHHBIX: YHCIOBBIC TUIIBL, CTPOKH, CITHCKH,
KOPTEXKH, MHOXKECTBA, CIIOBapH.

* [IpocTtbie u cocTaBHbIe HHCTPYKLUUU B Python. YcinoBHbIe onepaTtopsl
1 Kbl O6paboTKa UCKITIOUYCHHUH.

* OyHKIMA: BCTPOSHHBIC U MOJIH30BATEIbCKUE. APTyMEHTHI (DYHKITHH.
O061acTb BUIUMOCTH.

* Monynu. OcHOBBI IporpaMMupoBanus Moxyieil. [lakeTsl Moaysneit.
* OOBEKTHO-OPHEHTHPOBAHHOE MIPOrpaMMHpoBaHie. OCHOBEI
MPOrpaMMHPOBaHHA KinaccoB. Co3maHme SK3eMILIIPOB KITaCCOB.
KoHcTpykTop u gecTpykTop Kiacca.

* O0BEKTHO-OPHEHTUPOBAHHOE NIporpaMMupoBanue. [leperpyska
orrepatopoB. HacnenoBanue v KOMITO3HIUs. AOCTPaKTHBIE METOJIBI,
JIEKOpaTOphI KIACCOB.

* CoOBITHIHO-OpUEHTUPOBAHHOE MTporpaMmMupoBanye. OCHOBBI
cosnanue rpadudeckoro naTepderica moms3osaters (GUI).

* Moxymu u ¢hpeMBOPKH [UIs CO31aHMs Tpadudeckoro nHTepdeiica
nosib3oBarens B Python. OcHoBHBIE 251eMeHTHI Moyl tkinter.

* Pazpabotka web-npuioxeHuit Ha s3bIKe IporpaMMupoBanus Python.
OcHoBsl web-iporpammuposanus. @perimBopku Flask n Django.

* Noctym x 6a3aM paHHBIX u3 Python. Bemmonnenne 3anpocos,
00paboTKa pe3yabTaTOB, YIIPABIEHUE TPAH3AKIHSIMU.

5.2. Ilepeuenn pa6oT, BeimoJiHsIeMbIXx 10 aucuumiune (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedgepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon HasBanue
WH/TIKATOPBI Coneprxanne paboTs
paboThI paboThI N
KOMITETEHIIHI
P1 IIpaktuueckas IK-3-B;IIK-3- THITEI TaHHBIX U OCHOBHBIE KOHCTPYKIMH s13bIKa Python.
pabora Nel V1;VK-6-B1;0IIK-5 |JIuca Annca u KoT ba3uimio BeIpacTuin ICHESKHOE AEPEBO C
-B1;0IIK-5- TpeXpyOJeBbIMU U MATHPYOJIEBBIMU 30J0THIMU MOHeTaMHu. Jluca Amrca
V1;0I1K-6-B1;0IIK | cebe B3sa TpexpyOIieBble MOHETHI, 8 KOTy basunro otnana
-6-Y1 ATHPYOJIeBbIe MOHETH. OHA TIPEUIOKIIIA PACCIUTHIBATHCS 3 MTOKYITKH
BMecCTe, JCHbIU J1aBaTh 0€3 C1a4l U MUHUMAJIbHBIM YHCIOM MOHET.
W3BecTHO, 4TO OHHU cAenanu MoKynky ctouMocTbio N (7 <N < 1000)
pyOuteit u mpr 3TOM paccuuTaich 0e3 caaun. Hanwmmre mporpammy,
KOTOpasi ONIPEAENsIeT: CKOJIBKO MOHET BHEC KOT basnmo, u ckoabpko
MOHET BHEcJa jiuca Anuca.
P2 [TpakTrueckas [TK-3-B1;I1K-3- Moynu ¥ nakeTbl MOYJICH.
paborta Ne2 Y1;YK-6-B1;0IIK-5 |Hanumure nporpammy, KOTOpasi U3 HaTypaibHOro uncia N yqaiuT
-B1;0IIK-5- 3ananayo nudpy M. OdopMute QYHKIUIO B BHIIE MOTYIIS.

Y1;0IIK-6-B1;0IIK
-6-V1




P3 IIpaktuueckas IK-3-B1;I1K-3- OOBEKTHO-OPUEHTHPOBAHHOE IPOrPAMMUPOBAHHE.
pabora Ne3 Y1;YK-6-B1;0IIK-5 |lano uucio, BBeACHHOE ¢ KiaBuaTypbl. OnpeaenuTe CyMmMy KBaJipaToB
-B1;0I1K-5- HedeTHBIX muGp B uncie. Mcnonpayiite napagurmy OOIT mist
V1;0IIK-6-B1;0IIK | peanmu3anuu GpyHKIHOHAIA.
-6-Y1
P4 [TpakTrueckas [TK-3-B1;I1K-3- Pa3pabotka rpadugeckoro nHTepdetica moan30BaTesl.
pabota Ned Y1;YK-6-B1;0IIK-5 |JIBa oTpe3ka Ha MJIOCKOCTH 33J]aHbl KOOPJIMHATAMU CBOUX KOHIIOB B
-B1;0I1K-5- JIEKapTOBOI cucTeMe KoopAuHAT. TpedyeTcs onpeenTh, CyIeCTBYeT
V1;0IIK-6-B1;OIIK |m1u y Hux obmas Touka. KoopauHaTs! 1esble U 0 MO0 He
-6-Y1 npesocxomat 10000. JIst BBoJa MaHHBIX pa3paboTaiTe rpapuuecKuii
HHTEpQEHC MOTb30BaTEINs.
P5 [IpakTnueckas [TK-3-B1;I1K-3- Co3nanne web-TprIToKeHHH.
pabora Ne5 V1;YK-6-B1;0IIK-5 |PaccMoTpuM CTpOUYKH, COCTOSIINE TOJIBKO M3 3ariIaBHBIX aHTIIMHCKUX
-B1;0I1K-5- oykB. Hanpumep, paccmotpum ctpoky AAAABCCCCCDDDD. [IyinHa
V1;0IIK-6-B1;0IIK [3T0i cTpoku paBHa 14. IlockonbKy CTpOKa COCTOUT TOIBKO U3
-6-Y1 AQHTTIMHCKUX OYKB, TIOBTOPSIOIINECS CUMBOJIBI MOTYT OBITH YIAJICHBI U
3aMEHEHBI YHCIIaMU, OTIPEAEISIOIIMMHI KOJIMYECTBO MOBTOpeHH. Takum
00pa3om, JaHHas CTPOKa MOXKET OBITh MpecTaBieHa kak 4AB5C4D.
JnnHa takoi cTpoku 7. OnucaHHbINA METOZ Mbl HA30BEM YIIAKOBKOH
cTpoku. Hamumute nporpammy, KoTopasi OepeT ynakoBaHHYIO CTPOUKY
1 BOCCTaHABJIMBAET MO HEH UCXOAHYIO CTPOKY. MakcuMaibHas AJIUHA
ctpoku He nipesbitaeT 80. Odopmure nprtoxkeHne kak web-
MPUIOKEHHE.
P6 [IpakTnueckas OIIK-6-Y1;0IIK-6- |Pabora ¢ 6a3aMu TaHHBIX.
pabota Ne5 B1;0I0K-5-Y1;0IIK | Peanusyiite (pyHKIHUIO, KOTOpasi U3 aHIJIO-TaTHHCKOIO CJIOBaps CIeIaeT
-5-B1;YK-6-B1;IIK- | naTuHO-aHrUiickuid. ICXOMHBIN CIIOBAaph U PE3yNbTaT JOJIKHBI OBITh
3-V1;1IK-3-B1 COXpaHeHbI B 0a3e TaHHBIX.

5.3. OueHo4Hbie MaTepuabl, HCIOJIb3yeMble U1 IK3aMeHa (onucanue OUJ1eToB, TECTOB U T.IL.)

OK3aMeH He NPeyCMOTPEH

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHHILUINHBI (MoayJs, npaktuku. HUP)

3ammuTa BEITOJHEHHBIX 33aJaHUH 00YyJaroIIMMIICS TIPOMCXOIAT B BU/IE OeceIbI IIPEoaaBaTelis ¢ 00yIalomuMcs Ha TEMBI, CBI3aHHEIC
C M3y4aeMOoH AUCUUILTHHON, KOTOpask pacCUNTaHa Ha BRIICHEHHE 00beMa 3HaHUH 00ydJaroerocs 1o onpeieICHHOMY pa3feny, TeMe,
¢ JieMoHcTpanueil pa3paboTaHHOW KOMIBIOTEPHOM TPOTrpaMMBl.

OHeHI/IBaHI/Ie BBITTIOJTHCHUA MPAKTHICCKUX 3a}IaHI/II71

ITokazaremnu:

* [TonHOTA BBITIOTHEHHS JTAOOPATOPHOH PabOTEHI;
* CBOEBPEMEHHOCTD BBITTOJTHEHUS 3aIaHVIS;

¢ OCJICAOBATCIBHOCTL U PAITMOHAJILHOCTD BBITIOJIHEHUSA 3a1aHUS,
¢ CaMOCTOATCIIbHOCTb PCUICHUS.

100-6amnpHas mIkaia

85-100 (TIoBBILLIEHHBIH YPOBEHB)
3amaHne pemeHo CTYJICEHTOM CaMOCTOATENBHO. [Ip 3TOM COCTaBIEeH MPaBHIIBHBIN aITOPUTM PEIICHUS 3a]1a4H, B JIOTHIECKIX
paccyXIeHHsX U B BEIOOpE alropuTMa pelIeHus] HeT OMIHOOK, TIOTydeH BEPHBII OTBET.

70-84 (6a30BbIif yPOBEHB)

3ajaHue PeIIeHo C MOACKA3KOoM mpenoaaBaresst. [[pi 3TOM COCTABIICH MPABHIIBHBIN aJITOPUTM PELICHUS 3a/IaHHs, B IOTHIECCKOM
PacCyKJIEHHH U PEIICHUH HET CYIIECTBEHHBIX OMIMOOK; 3a/JaHKE PEIICHO HEPAIHOHAIBHBIM CIIOCOOOM MITH JOMYIIEHO He foee
JIByX HECYIIIECTBEHHBIX OIIMOOK, MOTy4eH BEPHBIH OTBET.

50-69 Y noBIeTBOPUTETHHO (IIOPOTOBBIA YPOBEHB)

CryneHTOM 3a/laHie PEeNICHO C MOJCKa3KaMH npernoaasatens. [Ipy 5ToM 3a/jaHue MOHSTO MPABUIIBHO, B JIOTHYECKOM PacCyKICHUH
HET CYIIECTBEHHBIX OIMMOOK, HO JIOIYIIEHBI CYIIIECTBEHHBIE OIMOKK B BEIOOpE alrOpHTMa HITH B MaTEMaTHYECKUX pacyerax;
3aJjaHUe PEIICHO He TIOJTHOCTBIO WX B OOIIEM BUJIE.

0-49 HeynosneTBopHTENbHO (YPOBEHD He C(HOPMHUPOBAH)
3aaHue He PelIeHo.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIN 3arnasue bubanoreka W3naTenbcTBO, TOI




ABTODBI, COCTaBUTENH

3arnasue

bubanoreka

W3naTenbcTBO, TOI

JI1.1 |Menynsko B. M. OCHOBBI IPOTPaMMHUPOBAHHS OnexTpoHHas OMOIMOTEKA Pocros-na-Jlony, Taranpor:
Ha s13bIKE BEICOKOT'O YPOBHS HOxHBII QenepanbHbIit
Python: yuebHoe mocobue yHUBepcuteT, 2017
JI1.2 |enynsko B. M. S3bIK pOrpaMMUPOBaHHS DNeKTpoHHAsT OMOIMOTEKA PoctoB-na-Jlony, Taranpor:
BBICOKOTO ypoBHS Python: HOxHsI QenepanbHbIit
(hyHKIMH, CTPYKTYPBI TaHHBIX, yHuBepcurert, 2017
JIOTIOJTHUTEIIFHBIC MOTYJIIH:
y4aeOHoe mmocodue
6.1.2. JlonosiHuTeEIBbHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3ariaBue bubnmoreka W3znarenbcTBO, TOA
JI2.1 |CyzuP. A SI3BIK TPOrpaMMHUPOBaHUS DnexkTpoHHas OubIMoTeKa Mocksa: nTepHer-
Python: yae6HOE TOCOOHE YHHBepcHUTET
WudopmarronHbIx
Texuonoruit (MHTYWT)
|bunom. JIabopatopust 3HAHHIH,
2007
J12.2 | Cesepenc Y. Beenenue B OnexTpoHHAs OHOIMOTEKa Mockga: HanmonanbHbIiH
nporpaMmupoBaHue Ha Python OTKpEITEIH YHUBEPCUTET
«MHTYUT», 2016
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTENH 3arnaBue Bbubmmorexa W3 narenscTBO, o
JI3.1 |banmxel A. C., Maremaruka Ha Python: OnexTpoHHAs OHOIMOTEKa Mockga: IIpomereit, 2018
Xpunysaosa M. b., y4eOHO-METONUUECKOe
Anekcanyiposa 1. A. rocoodue
6.2. Ilepeuenn pecypcoB HH(GOPMAIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
51 OdwunmanpHas cTpanuna s3bika Python. https://www.python.org/
JlokyMeHTanusl, CIPaBOYHUKH, IPUMEPBI.
6.3 Ilepeuenb MPOrpaMMHOIo odecnedeHust
1.1 |LMS Canvas
I1.2 | Python
I1.3 [Microsoft Visual Studio 2015
1.4 |Microsoft Office
1.5 | MS Teams
1.6 | OC Linux (Ubuntu) / Windows
I1.7 |NetBeans IDE
I1.8 |Anaconda
6.4. Tlepeyens NHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
N.1 |llonHoTekcTOBBIE POCCUIICKME HAyUHBIE )KYPHAJIbI U CTATbU:
N.2 |— Hayunas snextponnas 6ubnuoreka eLIBRARY https://elibrary.ru/
N.3 |— [HomHOTEKCTOBBIE NENOBbIE MyONIMKAIH HHPOPMAreHTCTB U Mpecchl o 53 otpacisiM https://polpred.com/news
.4 |— Poccwmiickas ['ocynapcTBenHast onbnmorexa https:/www.rsl.ru
N.5 |— EauHoe okHO mocTymna kK MHGOpMAIMOHHBIM pecypcam http://window.edu.ru
N.6 |HHoctpanusle 6a3wl AaHHBIX (H0ocTyn ¢ IP anpecoB MUCuC):
N.7 |— ananutmueckas 6a3a (uHAekch nutupoBanusi) Web of Science https://apps.webofknowledge.com
N.8 |— aHanurnueckas 6a3a (MHAEKCH HUTUPOBaHMA) Scopus https://www.scopus.com/
N9 |— naykomerpuueckas cuctema InCites https://apps.webofknowledge.com
N.10 |— HayuHBIe XypHaIHI n3narenbeTBa Elsevier https:/www.sciencedirect.com/
M.11 |— HOCTYII K MOJHBIM BEPCHSIM KHUT M3IaTENILCTBA Springer Ha aHIIIHMICKOM s3bIke https:/link.springer.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenne

OcHarenne




YuTansHbIH 3an KOMITJICKT y4eOHoi MebOenn Ha 55 mecT i oOydaronuxcs,
DJIEKTPOHHBIX PECYPCOB 50 IK c¢ gmoctynom k HTC «HMuTteprer», OHUOC
YHUBEpPCHUTETA 4Yepe3 JUYHbIM kKabuHer Ha ruiatgopme LMS
Canvas, nuneHsuonHsle mnporpammbl MS  Office, MS
Teams, ESET Antivirus.

[5-1007 | |
Jlro6oii Kopnyc | YueOHass ayautopus Ul NPOBENEHMS | KOMIUIEKT yuyeOHoW mebenu a0 36 MecT Aisi o0ydaromuxcs,
MyneTumMenuiiHas 3aHATHH JIGKIMOHHOTO THUIIA W/WIM JUIA | MyIbTUMEIUHHOE  00OpyHOBaHWE, MAarHUTHO-MapKepHas

TIPOBE/ICHUS IPAKTHYECKUX 3aHATHIA: Jocka, pabodee Mecto mpenogasatens, IIKc moctymom k
UTC «Murteprer», DUOC yHHBepcuTeTa depe3 IHYHBIHA
kabuner Ha miatdopme LMS Canvas, JIHICH3HOHHbBIC
nporpamMmsl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

CamocrosiTensHas paboTa MOXKET pacCMaTPHUBATHCS Kak OpraHU3aIloHHast (hopMa 00yUeHHS -CHCTeMa MeJaroTHYEeCKUX YCIOBHUA,
00eCeYNBAIONINX YIPaBICHHE YIeOHOI AeATeNbHOCTHIO IO OCBOCHHIO 3HAHMI U YMEHHUH B 001aCTH yueOHOH AesSTebHOCTH Oe3
noctopoHHer nomomu. CTyAeHTy HyKHO Y€TKO TIOHUMATh, 4TO CAMOCTOSITeNIbHAs paboTa — He IPOCTO 00s3aTeNbHOE, a
HEeo0XOMMOe YCIIOBHE /IS OJTyIeHHs 3HAHUH 110 JUCIUIUTMHE ¥ Pa3BUTHIO KOMITCTSHITNH, HEOOXOIUMEIX B Oymymieit
po(hecCHOHATBHOM JIeITeIBHOCTH.

CamocTosiTenbHas padoTa IPOBOJUTCS C LENBIO:

— CHCTEMaTU3alUH U 3aKPEIUICHUS MTOIYYEHHBIX Ha JIEKIUAX TEOPETUIECKUX 3HAHUM;

— YIITyOJIeHUS M pacIIMpeHHs] TEOPETHIECKUX 3HAHMH;

— (hOopMHUPOBAHUS yMEHUH UCIIOIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO JOKYMCHTALIUIO U CIICNUANBHYIO JIUTEPATypY;
— Pa3BUTUS [I03HABATENbHBIX CIIOCOOHOCTEN U aKTUBHOCTH CTYAEHTOB: TBOPYECKOH MHUIIATHBBI, CAMOCTOSTENBHOCTH,
OTBETCTBEHHOCTH ¥ OPTaHU30BaHHOCTH;

— (hOPMHUPOBAHUS CaMOCTOSTEIFHOCTH MBIIILIEHHS, CHOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHHIO U
caMopean3anuy;

— ()opMUPOBAHUS IPAKTUUECKUX (00IICYdeOHBIX U TPO(ECCHOHABHBIX) YMEHHI U HABBIKOB;

— Pa3BUTHS UCCIIEOBATEIBCKUX YMEHHIA;

— HOJIy9eHHs] HaBBIKOB 3((EKTHBHOH CaMOCTOSTETLHON TPOECCHOHANBHOM (IPAKTHYECKOH U HAyTHO-TEOPETUIECKON)
JEATeTbHOCTH.

B y4eOHOM mponecce BBIIEAIOT ABa BUAa CAMOCTOATENEHOH padoThI:

— ayIUTOpHAs;

— BHEAYIUTOPHAsI.

AynuTopHasi caMOCTOSTENbHAs paboTa MO AMCHUIIMHE BBIOIHSACTCS Ha YUEOHBIX 3aHATUSX MO/ HEIOCPEICTBEHHBIM
PYKOBOJICTBOM IPEIIOaBaTeNsI M MO €ro 3a1aHHMIO.

BreayauropHast camocTosiTenIbHas paboTa - IIaHupyeMasi yueOHast paboTa CTyAEHTOB, BRIIONHAEMAas BO BHEAYUTOPHOE BpeMs 10
3aJaHUIO U IIPU METOJMUYECKOM PYKOBOJCTBE MpenogaBaTens, HO 0e3 ero HeMoCPeICTBEHHOTO YUacTHs.

CamocTosiTenbHas paboTa, He IPEIyCMOTPEHHAs TPOrpaMMoii yaeOHON JUCIMILIMHBI, PACKPHIBAIOLIEH M KOHKPETH3UPYIOLIei ee
CofiepXKaHHe, OCYIIECTBIIACTCS CTYJCHTOM HHHIIMATUBHO, C IETBI0 PeaTH3aii COOCTBEHHBIX yIeOHBIX U HAYIHBIX HHTEPECOB.
s 6onee 3ppeKTUBHOTO BEIONHEHUS CAMOCTOSTENIFHON PaOOTHI 110 UCIMILUINHE IPENOAaBaTellb PEKOMEHIYeT HCTOTHUKH IS
paboThI, XapaKTepHu3yeT HanOosIee PAlMOHAIBHYIO METOANKY CAMOCTOSITEIIbHOM PabOThI, IEMOHCTPHUPYET paHee BHIIOIHEHHbIE
CTyIEHTaMH pPaboTHI | T. TI.

Buns! 3amanuii At BHEayIUTOPHONU CaMOCTOSATENBHOM PabOThI, MX COACPKAHNE U XapaKTep MOTYT UMETh BAPHATHBHBIIN 1

I depeHIIMPOBaHHBII XapaKTep, YUUTHIBAT HHANBUIyaIbHbIE OCOOCHHOCTH CTY/EHTA.

CamocTosiTenbHas paboTa MOXKET OCYIIECTBISTHCS HHIIMBUYaIbHO WM TPYNIIaMU CTyAEHTOB online M Ha 3aHATHAX B 3aBHCHMOCTH
OT IIenH, 00beMa, KOHKPETHOH TeMaTHK! CaMOCTOSITEITFHON paOOTHI, YPOBHS CIIOXKHOCTH.

KonTpons pe3ynsTaToB BHEAYTUTOPHON CaMOCTOSTENBHOM paboThl OCYIIECTBIAETCS B Ipeeliax BpeMEHH, OTBEICHHOTO Ha
o0s3aTeNbHbIC y4eOHbIE 3aHATHS 10 AUCIUIUINHE Ha MPAKTHYECKUX 3aHATHSX.

Jns1 ipecTaBIeHns pe3yIbTaTOB CAMOCTOATEIBHON pabOThl peKOMEHIyeTCs:

CocTaBUTS IJIaH BBICTYIUIEHHS, B KOTOPOM OTPA3UTh TEMY, CAMOCTOSTENIBHBIH XapaKkTep MPoJeTaHHOH paboThl, ITTaBHBIC BBIBOABI
W/WMIN TIPEIUIOKEHNUS, UX KPAaTKOe 000CHOBAHNE Y IPAKTHYECKOE 3HAUCHUE — C TEeM, YTOOBI B TEUCHHUE 3 — 5 MUHYT NPECTaBUTh
JIOCTOMHCTBA BBINOJHEHHOIO CAMOCTOSTENBHO 3aaHH.

[ToAroTOBUTE MILTIOCTPATUBHEIN MaTepHal B BUE IPE3EHTANH JUIS HCIIOIB30BAHMUS BO BPEMs NIPEICTABICHHS PE3yIIbTaTOB
CaMOCTOSITENTBHON paboThI B ayAuTOpuu. KOHKPETHBIN BapHaHT HaIIAHOTO IPEICTaBICHUS Pe3yIbTaTOB ONpeaensercs popmMaTom
ay[IUTOPHOTO 3aHATHUS U 3aJJaHUs NIPENOoAaBaTEN.




