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1 Ilean u 3a1a4n 0CBOEHMSI AU CHMILJIMHBI

Heab o0CBOGHUS JUCHUIUIMHBL: W3y4eHHWE 0a30BBIX TMOHATUH Teopuu WHGOpPMAIUU H
AITOPUTMH3AIIMY, METOJOB TpencTaBieHus uHpopmanmu B DBM; oBinajeHHE HaBbIKAMHU ITOATOTOBKH,
penakTupoBaHus, OPOPMIICHUST TEKCTOBOM TOKyMEHTAIlMU, TPaQUKOB, AHMArpaMM U PUCYHKOB; BBITIOTHEHUS
apu(METUYECKUX OIepaluii HaJa JBOUYHBIMH YHCIAMH C (DUKCUPOBAHHOW M IUTABAIOLICH 3arsToOMH;
dbopMupoBaHHE CHOCOOHOCTEH WHCTAUISIUU TPOTPAMMHOIO U amllapaTHOr0 OOecheueHus: s
WH(POPMAITMOHHBIX ¥ aBTOMAaTU3UPOBAHHBIX CHCTEM.

3amaum:

— U3YYCHHE OCHOBHBIX TOJIOKEHUH TEOpUH UH(POpMAITUH, KOJUPOBAHKS U AJITOPUTMU3AIUY;

— OBIAJCHHE MeTofamu mpenacraBicHus uHGopMmanuu B OBM u BHIMONHEHHS apUPMETHUECKHX
oTepanuii HaJl JBOMYHBIMU YUCITaAMH ¢ PUKCUPOBAHHOM M IJIABAIOIICH 3aIsITOM;

— M3YYCHHE TEXHUYCCKUX CPEICTB MH(DOPMAIIMOHHBIX TEXHOJIOTUN, OCHOBHBIX MOHITHIA U METOTUKU
WHCTAJUISAIMN TPOrPAaMMHOTO U almapaTrHoro o0ecredeHus i HH(POPMAIIMOHHBIX ¥ aBTOMAaTU3UPOBAHHBIX
CHCTEM;

— U3y4EHUE U OBJIAJICHUE METOIMKaMHU UCIIOJIb30BAHUS POTPAMMHBIX CPE/ICTB.

2 MecTo JUCHUILIMHBI B CTPYKType 00pa3oBaTe/ibHOM IPOrpaMMbl

Jucnunnmna oTHOcHTCs K 0a30B0oit yacTu Ooka J{ «/{ucuuninHabl (MOIYIn)»
[IpepexBu3uthl nucturuiabbl: b1./1.6. 13 Ungopmamuka

ITocTpexkBU3UTHI JACLUIUIUHBIL: b1.J1.B.2 OcHosbl 00beKMHO-0PUEHMUPOBAHHO20
npoepammuposarnus, b1.J[.B.6 Teopus s3vikoe npocpammuposanus u memoovl mpauciayuu, b1.J].B.7
Ipoepammuposanue cavimos, b1.J].B.10 Texnonocuu pazpabomku npoepammmozco obecneuenusi, b1.J[.B.14
Komnwvromepnoe mooenuposanue, b1.J[.B.16 I[Ipoepammuposanue modbunvuvix ycmpovcms, b1.J[.B.19
Hnempymenmanvuvie cpeocmea paspabomixu cucmem, b1.J[.B.20 Yenosexo-mawunnoe 63aumooeticmsue,
b51.]1.B.2.3.2 Paspabomxa eeb-npunodcenuti, b2.I1.B.V.l O3nakomumenvnas npaxkmuxa, b2.I1.B.I1.2
Texnonoeuueckas (npoeKmHO-MeXHON02UYeCKas) NPAKmuKa

3 TpeGoBanus K pe3yJabraraM 00y4eHHs 110 JUCHHUILIMHE

[Tpouecc n3yueHus: AMCUUIIIMHBI HApaBjeH Ha (OPMUPOBAHUE CIIEAYIOLIUX PE3yIbTaTOB 00yUeHuUs

[Tnanupyembie pe3ynbTaThl 00ydeHuUs
Kox n HaumeHoBaHue Kon 1 HamMeHOBaHME HHIMKATOPA
. MO TUCIHUILIMHE, XapaKTePU3YIOIIne
(bopMUpyeMbIX KOMIIETSHIIUN JOCTHKEHUS] KOMIIETEHIINN o
sTansl HOPMUPOBAHUS KOMITCTCHITHIA
OIIK-8 Cniocoben OIIK-8-B-1 3naer 3HaTh:
pa3pabarbIiBaTh aJTOPUTMBI U |AJTOPUTMUYECKUE S3BIKU OCHOBHBIE SI3BIKH TIPOTPAMMHUPOBAHUS
MPOrPaMMBI, IPUTOHBIC AN |TPOTPaMMHUPOBAHUS, 1 paboThI ¢ 0a3aMu JaHHBIX,
MPAKTUYECKOTO IPUMEHEHHUSI | OTIEPAIIMOHHBIE CUCTEMBI U OTIEPAIIMOHHBIE CUCTEMBI U 00OJIOUKH,
000JI0YKH, COBPEMEHHBIE CPEllbl | COBPEMEHHBIE MPOTPaAMMHbBIE CPEIbl
pa3paboTKu MPOrpaMMHOTO pa3paboTku HHPOPMAILIMOHHBIX
oOecrieyeHus CUCTEM U TEXHOJIOTU
OIIK-8-B-2 Ymeer cocTaBisTh Ymerh:
AITOPUTMBI, TUCATh U OTJIAXKUBATh |[IPUMEHSTH SI3BIKH
KOJIBI Ha SI3bIKE MPOTPaMMHUPOBAHUS U PabOTHI ¢
MPOrpaMMHUPOBaHUs, TECTHPOBATh |0a3aMu JaHHBIX, COBPEMEHHBIE
paboToCIOCOOHOCTh MPOTPAMMBI, | IPOTPAMMHBIE CPENIbI pa3paboTKH
UHTETPUPOBATH MPOTPAMMHBIE MH(OPMAITMOHHBIX CUCTEM U
MOIYJH TEXHOJIOTUM /ISl aBTOMAaTH3alluN
OIIK-8-B-3 Bnageer si361KkOM OM3HEC-TIPOIIECCOB, PEIICHHSI




Kox u HaumenoBanue
(hopMUpPYEMBIX KOMIIETSHIIUN

Kon n nanmMeHoBaHre WHIUKATOpA
TOCTHXKEHUS KOMIIETEHIIUHU

[Tnanupyemsble pe3yabTaThl 00ydeHUs
10 TUCUUIUIMHE, XapaKTEPU3YIOIIHE
sTanbl GopMUPOBaHHS KOMIETECHIUHI

OTJIAIKU U TCCTUPOBAHUA

IPOrpaMMHUPOBAHUS; HaBbIKAMU

paboTOCIIOCOOHOCTH MPOTPAMMBI

MIPUKIIATHBIX 32/1a4 Pa3IMYHbIX
KJIACCOB, BeIeHus 0a3 MaHHbBIX U
HH()OPMAITMOHHBIX XPAHUITHIIL
Baaners:
HaBBIKaMH IMPOTPAMMHUPOBAHUS,
OTJIaAKHU 1 TGCTI/IpOBaHI/ISI HpOTOTI/IHOB
IPOrPaMMHO-TEXHUUYECKHUX
KOMILIEKCOB

4 CTpyKTYypa U coeps;KaHue QU CHUTIIUHbBI

4.1 CTpyKTypa IMCHUILINHBI

OO61mas TpyI0eMKOCTh AUCIUILTHHBI cocTaBiseT 10 3aueTHbIx eaunull (360 akageMHUecKiX 4acoB).

TpynoeMKocCTs,
Bun paboter AKaJIeMHYSCKHUX 9aCOB
1 cemectp | 2 cemectp BCETO
O0mas Tpy10éMKOCTh 144 216 360
KonTakTHas padora: 85,25 86,5 171,75
Jlexmmm (J1) 34 34 68
[Tpaktuyeckue 3anstus (I13) 16 16 32
Jlabopatopubie pabots! (JIP) 34 34 68
Koncynpranun 1 1 2
NunuBuayanbHas paboTa 1 MHHOBAIIMOHHBIE (DOPMBI YU€OHBIX 1 1
3aHITUH
[IpomexxyTouHas arrectanus (3a4eT, 3K3aMEH) 0,25 0,5 0,75
CamocrosiTesqibHast padora: 58,75 129,5 188,25
- gbinonneHue Kypcosot pabomsit (KP); 50 50
- 8bINONHEHUE UHOUBUOYATLHO20 meopuecko2o 3adanus (UT3); 20 20
- camono02omosKka (npopabomka u noemopernue 1eKyuoHHO20 16 30 46
Mamepuania u Mamepuana y4eOHuKos u yueonvlx nocoouil,
- N0020MOBKA K 1a00PAMOPHBIM 3AHAMUSIM; 10 20 30
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 10 28 38
- 10020MOBKA K PYOEeHCHOMY KOHMPOJIO U M.N.) 2,75 1,5 4,25
Buja uToroBoro KOHTpoOJIA (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
AU pepeHpOBaHHBIN 3a4€T)
Paznensl nuctuniuHel, n3ydaeMele B 1 cemecTpe
KonnuectBo yacos
Ne HaumeHnoBanue paszenos ayAuTopra BHeay/I.
pasnena BCETO abora
T 113 | Jip pabota
1 3HAKOMCTBO CO CpeJIon 14 4 2 4 4
2 YCIoBHBIH omeparop 14 4 2 4 4
3 ITpocTble BcTpoeHHBIE GYHKLIUU 8 2 2 4
4 Iuxa While 14 4 2 4 4
5 Huxn for 14 4 2 4 4
6 true u False, break u continue 8 2 2 4
7 BioxxeHHBIE IIUKIEI 12 2 2 2 6




KonnuectBo yacos
Ne HaumenoBanwue pa3nenoB ayAuTopHas BHEay]I.
pazznena BCETO abota
T 13 | JIp pabota

8 MHoxecTBa 12 2 2 2 6
9 Ctpoxu. Cpe3ssl 12 2 2 2 6
10 Cnucku 12 2 2 2 6
11 Koprexu. [Ipeobpa3oBanue KOJUIEKIUI 10 2 2 6
12 Mertonpi split u join. CicOYHBIC BBIPAKCHUS 10 2 2 6

Uroro: 144 34 | 16 | 34 60

Paznensl quCUUIUIMHEL, U3y4aeMble B 2 ceMecTpe
KonnuecTBo yacos
Ne HawnmeHoBaHue paszienos ayRmTOpHad BHEay]I.
paszznena BCETO abora
113 | 7P pabora

13 MeTo/TbI CIICKOB M CTPOK 20 4 2 4 10
14 Brioxxennsle crincku 20 4 2 4 10
15 CnoBapu 14 2 2 10
16 Oynkuuu. Bo3ppanienue 3HaueHUN n3 QyHKIUN 20 4 2 4 10
17 Ob6nacTu BUIUMOCTH MepeMeHHbIX. DyHKINH: 20 4 2 4 10

nepeaada napameTpoB. OyHKIIUHN ¢ IEPEMEHHBIM

YHCJIOM apTyYMEHTOB
18 JIssmOa-pyHKIHH 14 2 2 10
19 O6pabotka xomekimii. [lorokoBsIit BBOA sys.stdin 18 2 2 2 12
20 Hteparopsl U KOJIEKIIMH 18 2 2 2 12
21 bubnmuorexu Python. Hacts Nel (Moaynu 18 2 2 2 12

CTaHJAPTHOW OMOJIMOTEKN)
22 bubnuotexu Python. Yacts Ne2 (rpaduka + 3Byk) 18 2 2 2 12
23 bubnuoreku Python. Hacte Ne3 (Mopdosorus) 16 2 2 12
24 bubnuorexu Python. Yacts Ne4 (mokymeHTHI) 16 2 2 12

Uroro: 216 34 | 16 | 34 132

Bcero: 360 68 | 32 | 68 192

4.2 Coaep:xanue pa3aejioB JUCHUINIHHBI

1. 3HaKkoMcTBO €O cpenoii

Brenenune. 3nakomctBo ¢ IDE. Komannma print(). Tectupyromasi cuctema. Komanma input().
[Tepemennsnie. TpaccupoBka

2. YciioBHBII oniepaTop

YenoBusid oneparop. CroxHoe ycnoBue. Jlornueckue omnepanun. Bnoxennsle ycnoBus. Onepanuu
Haj ctpokamu. Komanzaa in

2. [IpocThie BCTPpOeHHBIE (PYHKIIUH

Tunbel pgansabix. Onepaunn Haj uyucnamu. Llenmouncnennoe nenenue. Ilpuopurer omneparui.
[Ipocreiimue pyrkimu. OOMeH 3HaYeHUSIMU TTEPEMEHHBIX

3. Huxa While

[Muxkn while. CocraBHoil omepatop mnpucBamBaHus. CurHan ocTaHoBKH. [lomcder komudecTBa
3JIEMEHTOB, YOBJICTBOPSIONIUX YCIOBHUIO. [lorck MakcnMymMa 1 MUHUMYMa.

5. Huxa for

HNmenoBanuble aprymeHThl (yHkuuu print. CnenuanbHble CUMBOJIBI B crpokax. Iluxm for,
Cornamenust 00 IMEHOBaHUY MepeMeHHBIX. HauansHOE 3HaYeHHE U 1Iar uTeparopa B range.

6. true u False, break u continue



Jlornueckuit Tin maHHbIX. Mcmomp3oBanue (uaroB. Omneparopsr break u continue. BeckoneuHbie
LUKJIBI

7. Bi10KeHHbIE IUKJIbI

Bnoxennsle nwmkiabl. Ilpunmun pabotsl. I'paduueckoe mpencTaBIeHHE BIOXKEHHBIX —IHKIIOB.
Omneparop break u continue Bo BJIOKEHHBIX ITUKJIAX

8. MHokecTBa

OO6wbekThl TN set. Onepanuu Haja MHOXKecTBOM. Omepanuu HaJl JByMsi MHOkecTBaMu. CpaBHEHHE
MHOKECTB

9. Ctpoknu. Cpe3bl

Crpoka kak koyuieknus. YTo MbI 3HaeM o cTpokax. MHaekcanus B cTpokax. [lepebop srmeMeHTOB
CTPOKHU. XpaHEHHE TEKCTOB B MAMITH KOMIIbIOTEPA. Cpe3bl CTPOK

10. Crinckn

Cnucku. Cosnanue criuckoB. MHaekcanus B cnuckax. JloOaBienue snemeHTta B criucok. Ilepedop
3JIeMEHTOB crucka. Cpe3bl CHUCKOB. YaneHue 37eMeHTOB. CIUCKU U MaCCUBBI

11. Koprexu. IIpeodbpa3zoBanune KoJJIeKIuii

Koprexu. IlpucBamBanume xkoprexxeil. CoprupoBka my3sippkoM. IIpeoOpasoBanusi Mexmay
KOJIJIEKLIUSIMU

12. Metons! split u join. CiucoyHble BbIpakeHHUs

Metonbr split u join. CnucouHbsle BbIpaxkeHHs. VICTONb30BaHWE CHUCOYHBIX BBIPAKEHUI B
aprymMenTax MetooB split 1 join. CuuThIBaHHE 3HAYCHHIA, BBEICHHBIX OTHOW CTPOKOM

13. MeToabl ClIUCKOB U CTPOK

Kak momp3oBarbcsi Tabmumamu. Mertonsl cnuckoB. Metonbl crpok. @ynkumm dir u  help.
dopmarupoBaHHblii BeIBOA. f-cTpoku. Llenmouku BbI3oBoB. Mcmonb3oBanue MeTonoB cnuckoB. CTpykTypa
maHHbIX «CTEK)

14. BioskeHHBIE CIMCKH

Bnoxennsie criucku. [[ByMmepHbIe BiIOK€HHBIE cUCKH (Marpuilbl). Co3maHue ABYMEPHOTO CITHCKA.
[TepeGop »reMeHTOB IByMEPHOTo crucka. BeIBoI criicka Ha SkpaH. MaTpuiibt

15. CaoBapu

3HakoMcTBO co cioBapsimu. Co3znanue cinoBaps. OOpaiieHue K aneMeHTy cioaps. JloOaBieHue u
yaajneHue aeMeHToB. [IpoBepka Hanuuus 31neMeHTa B cioBape. HecTpokoBbie Kirour. MeTonbl CIIOBApEi.
JlonyCTUMBIE THIIBI KIIFOYEH

16. ®yukuuu. Bo3spamenne 3HaueHU U3 PyHKIUIH

OyHKIMSA Kak CIoco0 TIpylnmupoBaTh KOMaHJbl M HMEHOBaTh ydacTkM Kkojaa. Ormpenenenue
npocredmux ¢yHkiuil. HauanbHble 3HaHUS O JTOKAJIbHBIX EPEMEHHBIX. APTyMEHThI (PyHKIIHMA

17. OOnactu BuUAMMOCTH mnepeMeHHbIX. PyHKHUM: nepeaadya mnapamMerpoB. PDyHkHum ¢
nepeMeHHbIM YHCJIOM apryMeHTOB

JlokanbHple M TioOanbHble mepeMeHHble. OO6mactu BUIUMOCTH. Vcmonb3oBaHuE ITI0OATBHBIX
MEPEeMEHHbIX. ApPryMeHThl (YHKIUN KakK JIOKaJbHblEe MepeMeHHble. OTianune MeXIy IepeMeHHOW U
3HaueHHeM. DyHKIMM, U3MEHSIOLIMe 3HAauUeHHe apryMeHTa. M3MeHseMocTh U HEeU3MEHSIEMOCTbh OObEKTOB.
PacnakoBka u 3amakoBka 3Ha4€HUH. APryMEHThI 10 yMOydaHuo0. MimMeHoBaHHbIE aprymeHTsl. MHCTpyKIHs
pass. CornacoBaHHOCTb apIyMEHTOB.

18. ®ynkunu kak 00beKT. JIamona-pynkuun

OyHkMs Kak 00bekT. OyHkuuu Bbiciiero nopsaka. Oyaknus filter. JiasmOna-¢ynkuyn. OyHKIMSL
map. Emie HeMHOT0 0 criucOYHbIX BeIpakeHHsIX. KomOnHMpoBanue GpyHKImi

19. O6padorka ko/utekumid. [loroxkoBblii BBOX sys.stdin

Htepupyemsie 00bekThl. [Touemy filter 1 map Bo3BpamatoT He circokio. OyHKIMK max/min/sorted u
WCIIONTh30BaHUE KITtoYa COPTUPOBKH. [IpoBepka komnekmwmii: all, any. IlorokoBsiit BBOx stdin

20. UtepaTopbl U KOJJIEKIUN

HtepupyeMble OOBEKTBI: HUTEPAaTOpbl M KoIeKUuu. BerpoenHsle ureparopsl. KomOumHHMpOBaHUe
uteparopoB. CoBMeCTHBIC IeHCTBUS Han KoJuiekiusMmu. DyHkius zip. Moayns itertools. Ceeprka
uteparopa. @ynkuus reduce. I'pynnuposka snemeHToB. @yHK1IMSA groupby

21. bubsauorexu Python. Yacts Nel (Moayniu cranaapTHoi 0ubanoTeKkn)

bubnmuorexn kak Hacneaue. Pemosutopuii PyPl. Berpoennsie momynmu. Moayns Monyns random.
Momyns datetime. Momyins pprint



22. bubaunorexu Python. Yacts Ne2 (rpadguka + 3ByK)

OO6pabotka u3zoOpaxenmii. PactpoBbie m3o0paxkenus. PIL. YcranoBka OubOmuorek. MopenbHBIM
npumep. Co3ganue n3odpaxeHuit u pucoBanune. GunbTphl. [0TOBBIE QyHKITMK. MOmyns wave

23. budnuorexn Python. Hacts Ne3 (MopdoJiorus)

bubnunoreka pymorphy2. Mopdonorndyeckuii ananus. Pabora ¢ Tteramu. IlocraHoBka ciioB B
HadaabHYI0 (hopmy. CornacoBaHue C YUCITUTEIbHBIMU

24. bub6auorexu Python. Yacts Ne4 (1okyMeHTHI)

Pabora ¢ nokymentamu. Co3nanue TEKCTOBOTO AOKyMeHTa. PaboTa ¢ JOKyMEHTOM Kak C IabJIOHOM.
Cosznanue npezenranuii. Cozganue Tadbmui Excel

4.3 JlaGopaTopHble padoThI

Ne JIP Ne HaunmenoBanue 1abopaTtopHbIX padoT Kox-so
pazaena 4acoB
1 1 3HAKOMCTBO CO CpeJIoi 2
2 2 YCIIOBHBIN OmIEpaTop 2
3 3 [IpocTthie BcTpoeHHBIE QYHKIIMH 2
4 4 Iuxa While 2
5 5 uki for 2
6 6 true u False, break u continue 2
7-8 7 Bi1oxeHHBIE ITUKIIBI 4
9-10 8 MHoxecTBa 4
11-12 9 Crpoxku. Cpe3ssl 4
13-14 10 Crucku 4
15-16 11 Koprexu. [TpeobpazoBanue KomieKuu 4
17-18 12 Mertogag! split u join. CiricouHbIe BhIpasKEHUS 4
19 13 MeTo/Ibl CIICKOB M CTPOK 2
20 14 BrnoxxeHHbIe CIUCKU 2
21 15 CrnoBapu 2
22 16 Oynkuuu. Bo3ppanienne 3HaueHni n3 QyHKIUN 2
23 17 OO6nactu BUIMMOCTH NlepeMeHHbIX. DyHKIMU: Tiepeiaya mapaMmeTpoB. 2
DyHKIUH ¢ TEPEMEHHBIM YHCIIOM apTYMEHTOB
24 18 JIsmOna-gyHkuuu 2
25-26 19 Oo6pabotka komekimii. [lorokoBsIit BBOA sys.stdin 2
27-28 20 HTepaTopsl U KOJUIEKIIMH 2
29-30 21 bubnuotexu Python. Yacts Nel (Moaynu ctannapTHON OGMONIHOTEKH) 4
31-32 22 bubnuotexu Python. Yacts Ne2 (rpacduka + 3ByK) 4
33-34 23 bubnuoreku Python. Yacts Ne3 (mopdosorus) 4
35-36 24 bubmuorexu Python. Yacte Ne4 (okymMeHTBI) 4
Hroro: 68
4.4 IlpakTuyecKkue 3aHATUSA (CEMHUHAPBI)
Ne 3ansaTHA Ne Tema Kox-s0
paznena 9acoB
1 1 3HAKOMCTBO CO CPEJIOH 2
2 2 YciioBHBIN oniepaTop 2
3 3 [TpocTrie BcTpoeHHBIE (QYHKIIUU 2
4 4 Huxi While 2
5 5 Iuka for 2




Ne Koin-Bo
Ne 3ansaTHs Tema

paszziena 4acoB
6 6 true u False, break u continue 2
7 7 Bi1o)xeHHbIE ITUKIIBI 4
8 8 MHoxecTBa 4
9 9 Ctpoxku. Cpe3ssl 4
10 10 Cnucku 4
11 11 Koptexu. [Ipeobpa3zoBanue KOJUIEKIUN 4
12 12 Metonsi split u join. CiCOYHBIC BBIPAKCHHS 4
13 13 MeTo/1bl CIICKOB M CTPOK 2
14 14 BrnoxeHHbIE CIHCKU 2
15 15 CnoBapu 2
16 16 Oyaknun. Bo3Bpanienne 3HaueHU U3 QyHKIUH 2
HUoro: 32




4.5 KypcoBasi pa6ora (2 cemecTtp)

Ipumepnvie memul Kypcogvix pabom

1. Peanuzaumss mnporpaMMHOIO TMPUJIOKEHUS IS BBIYMCICHHUS OCHOBHBIX CTaTUCTUYECKHUX
3aBUCUMOCTEH U IIOKA3aTesei JaHHbIX.

2. Peanuzamusi mporpaMMHOIO TMPUIIOKEHUS MJII COCTaBIEHUS 3alIM(pPOBAHHBIX COOOIICHHI
METOJIOM 3aMEHBI.

3. Peanmuzanus nOporpaMMHOTO MPUIIOKEHUS [JIs BBIYUCIEHUS KOPHEM CHUCTEMbl JIMHEHHBIX
anreOpandecKux ypaBHEHUH MetonoM [ aycca.

4. Peanuzanusi mporpaMMHOTO MPUJIOKEHUS JIJIS1 BBIYHUCICHHUS MaKCHUMyMma HENUHEHHOW (QyHKUUU
METOZIOM 30JI0TOTO CEYEHHUS.

5. Peanuzanusi mporpaMMHOTO MPHJIOKEHUS AJI1 MOCTPOEHUSI T€OMETPUUYECKUX TUIOCKUX (GUTYp U
BBIUHCJIEHUS UX IUIOIIAIU U IEPUMETPA.

6. Peanuzanus mporpaMMHOIO NPUJIOKEHHUs AJisi BBIYUCIECHHS OOBEMOB, IUIOLIAJNM MOBEPXHOCTH,
IUIOIIACH TpaHel TPeXMEPHBIX QUryp.

7. Peanu3anusi nporpaMMHOTO MPUJIOKEHUS ISl CTATUCTUYECKOTO aHAJIN3a TECTOB.

8. Peasnn3anust mporpaMMHOIO IPUIIOKEHHUS [yl COCTABJIEHUS CI0Bapsi MHOCTPAHHBIX CJIOB.

9. Peanuzanusi nporpaMMHOIO HPWIOKEHHS ISl BBIUMCIEHUS CIOKHOCTU Napojis M XpaHEHUs
apoJiei.

10. Peanuzanus nporpaMMHOTO MPUIOKEHUS JJISI UTPBI B KPECTUKUHOIMKU.

11. Peanu3zanust nporpaMMHOTO MIPUIIOKEHUS PELICHUS 3a/1aud KOMMUBOSKEDA.

12. Peanuzanus nporpaMMHOrO MPUIIOKEHUSI COCTABIIEHUS CIIUCKA MPOAYKTOB

13. Peanu3anuusi nporpaMMHOI0O NPUIOKEHNUS HMUTHPYIOIIETO MalIMHY ThlopuHra.

14. Peanuzauus nporpaMMHOTO MPUIIOKEHUS 1JIs COCTABIICHUS PACIIUCAHUS 3aHATHI.

15. Pa3paboTka mporpaMMHOTO MPUIIOKEHUS ISl U3yYEHUsI BDEMEHHOMW CII0KHOCTHU aJIrOPUTMOB.

16. Pa3zpaboTka nporpaMMHOTO MPUIOKEHUS IS BU3YaIU3allMi KOHEUHOTO aBTOMATa.

17. Pa3paboTka mporpaMMHOTO MPUIIOKEHUS ISl pEIICHUs KOMOMHATOPHBIX 3a71ad.

18. Pa3zpaboTka nporpaMMHOTO MPUIIOKEHUS [Tl B3JIOMa Mapojisi METOAOM mepedopa.

19. Pa3zpaboTka nporpaMMHOIO IPUIOKEHUS ISl BBIYUCICHUS CII0KHOCTH I1apoJieil.

20. Pa3paboTka mporpaMMHOTO MPUIIOKEHUS 11 UTPhI «KU3HBY.

21. Pa3zpaboTka nporpaMMHOIO IPUIIOKEHUS ISl BU3yaIM3al[id OCHOBHBIX 3aKOHOB MEXaHUKH.

22. Pa3paboTka MporpaMMHOTO MPUIIOKEHUS JIUIsl PELLICHHsI TUIIOBBIX 3ajja4 ONTUKH.

23. Peanu3anusi nporpaMMHOIO IPUIIOKEHUS JUIsl UMUTALMU anropupmo Mapkosa.

24. Peanu3anysi NporpaMMHOTIO MIPUJIOXKEHHUS Ul BU3yaJIN3allii 3aKOHOB T€HETHKH.

25. Peanu3zariust mporpaMMHOTO MPUJIOKEHUS JUTIsl aBTOMATU3aIlU PAOOTHI CYJIbU.

5 YueOHo-MeTOAMYECKOE 0OecTIedeHre TN CHUTITTHHBI
5.1 OcHoBHas JuTEparypa

lenyapko, B. M. OcHOBBI NmporpaMMHpOBaHHsl Ha s3bIKE€ BBICOKOTO ypoBHsA Python : yueGHoe
nocobue : [16+] / B. M. lllenynbko. — PoctoB-Ha-/lony ; Taranpor : FOxHbIi (enepanbHblii yHUBEPCUTET,
2017. — 147 c. : uil. — Pexxum JIOCTYyTIA: no MOJIITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=500056. — bubauorp. B ka. — ISBN 978-5-9275-2649-
9. — Tekcr : anexkrponHsl. lenyapko, B. M. OcHOBBI MporpaMMHUpOBaHHs Ha SI3bIKE BBICOKOTO YpPOBHS
Python : ydebnoe mocobue : [16+] / B. M. lllenynpko. — PocroB-Ha-Jlony ; Taranpor : FOxHbrit
denepanbublit  yHuBepcuter, 2017. — 147 c. : win. — Pexum jgoctynma: 1O TOIIHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=500056 . — bubauorp. B ku. — ISBN 978-5-9275-2649-
9. — TekcT : AMEeKTPOHHBII.

Xaxaes, 1. A. IlpakTukym 1Mo ajaropuTMHU3aldy U IporpamMmmupoBaHuio Ha Python: kypc : yueOHoe
nocobue : [16+] / 1. A. XaxaeB. — 2-e uzf., ucnpas. — Mocksa : Harmonanbublii OTKpBITBI YHUBEpCUTET
«MHTYUT», 2016. — 179 C. : 1508 —  Pexum JocTyna: o MOIIINCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=429256 . — bubnuorp. B kH. — TeKCT : 3J€KTPOHHBIH.

Cysm, P. A. 31k nporpammupoBanust Python : yae6roe mocobue : [16+] / P. A. Cy3u. — 2-e u3n.,
ucnp. — Mocksa : Uatepuer-Yausepcuter Madopmanmonnsix Texnomoruit (MHTYUT) : bunowm.



https://biblioclub.ru/index.php?page=book&id=500056
https://biblioclub.ru/index.php?page=book&id=500056
https://biblioclub.ru/index.php?page=book&id=429256

Jlaboparopus 3nanuii, 2007. — 327 ¢. — (OcHOBBI HHG)OPMAIIMOHHBIX TEXHOJIOTHI). — Pexxum goctyna: mo
noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=233288 — ISBN 978-5-9556-0109-0. —
TekcT : 27EeKTPOHHBIN.

5.2 lomosiHuTeIbHAS JIUTEPATYypa

Sweigart, A. Pa3paboTka KOMIBIOTEPHBIX MIp Ha s3bike Python : [16+] / A. Sweigart. — 2-¢ u3n.,
ucnp. — Mocksa : Haunonansubsiii OtkpeiTeiii YHuBepcurer «MHTYUT», 2016. — 505 c. : un. — Pexum
nocrynma: mo moxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=429009. — Tekcr
IEKTPOHHBIN.

banmxer, A. C. Maremaruka Ha Python : ydeOHO-meTogmueckoe nmocobue : [16+] / A. C. banmxsi,
M. b. XpunynoBa, U. A. AnekcangpoBa. — Mocksa : Ilpomereit, 2018. — Yactp 1. DnemMeHTHl JTUHEHHOMN
anreOppl M aHaJUTHYECKOM reoMerpuu. — 76 c¢. : Tabn. — PexuMm gocrtyma: Mo MOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494849. — bubauorp. B ku. — ISBN 978-5-907003-86-
6. — TekcT : PIeKTPOHHBIN.

5.3 llepuoauyeckue u3gaHus

1. KypHan «BecTHUK KOMIBIOTEPHBIX U WH()OPMALIMOHHBIX TEXHOJIOTUH »
2. Xypnan «HpOpMAIIMOHHBIE TEXHOJIOTHHU ¥ BHIYHCIUTEIIBHBIC CHCTEMBbD»
3. Kypnan «CrangapTsl U Ka4eCTBO»

4. Kypuan «llpuknagnas nHPOpMATHKA»

5.4 UnTepHeT-pecypcsl

5.4.1 CoBpemeHHble npo(deccuoHaIbHbIe 0a3bl JaHHBIX M MH(OPMAIMOHHBbIEC CIPABOYHbIC
CHCTEMBI:

1. Hayunas 6ubnuoteka - http://niv.ru/ Jloctyn cBoOOIHBI#H

2.eLIBRARY.RU - www.library.ru Jdoctynm cBoOomnbiii. HeoOxomuma WHAMBHIyaTbHAsS
perucTpariysi B JOKaJIbHOM CETH BYy3a.

3. Infolio - YuuBepcuTerckas dieKTpoHHas oudamorexa — hitp://www.infoliolib.info/

5.4.2 Temarnueckne npodeccHoHAIbHbIC 0a3bl JAHHBIX M HMH(pOPMaNMOHHBIC CNPaBOYHbIE
CHCTEMBI:

1. ITopran uckyccrBenHoro uHTe/miekra — AlPortal

2. Web-rexnonornn — Web-rexaomornn

3. OnekTpoHHas 6ubnuoTeka MHcTUTyTa MpuKiIaaHoi Matemaruku M. M.B. Kenapima —
DnekrpoHHas OmOnnoreka nyonukanui Mucturyra npukiaagHoil mMaremaruku mMm. M.B. Kemngpima

PAH
5.4.3 DaeKkTpoHHBbIE O0UOIHOTEYHbIE CHCTEMbI

1. DnexTpoHHO-OMOMMOTEUHas cuctema «Jlauby - http://e.lanbook.com/

2. ObC «YHuBepcuteTckas 6ubnuoreka onlinex» - http://www.biblioclub.ru/
3. HanmonanwHas snextponHas oubnuorexka (HIB) - https://rusneb.ru/

5.4.4 JlonoanurtenbHble UHTEpHET-pecypchl

1. https://www.ixbt.com -  HuTepHeT-u3gaHue O  KOMIBIOTEPHOW  TEXHUKE,
MH(QOPMALIMOHHBIX TEXHOJIOTHIX M MPOTPaMMHBIX Mpoxykrax. Ha caiite myomukyrorcs HoBocTH IT,
CTaThu C 0030paMH ¥ TECTAMHU KOMITBIOTEPHBIX KOMIUICKTYIOIIUX M MIPOTPAMMHOTO 00€CIICUCHUSI.

2. http://www.intuit.ru —- UHTYUT — HaunoHanbHBIH OTKPBITHIA YHUBEPCUTET.

3. https://openedu.ru/course/urfu/PRGRMM/-  «OtkpeiToe  obpaszoBanue», MOOK:
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https://biblioclub.ru/index.php?page=book&id=233288
https://biblioclub.ru/index.php?page=book&id=429009
https://biblioclub.ru/index.php?page=book&id=494849
http://niv.ru/
http://www.elibrary.ru/
http://www.infoliolib.info/
http://www.aiportal.ru/articles
http://htmlweb.ru/
http://window.edu.ru/resource/753/50753
http://window.edu.ru/resource/753/50753
http://e.lanbook.com/
http://www.biblioclub.ru/
https://rusneb.ru/
https://openedu.ru/course/urfu/PRGRMM/

TexHOIOrUU MPOrpaMMHUPOBAHHUS
4. https://openedu.ru/course/urfu/CSHARP/-  «OtkpeiToe  obOpaszoBanue», MOOK:

[IporpammupoBanue Ha C#

5. https://openedu.ru/course/ITMOUniversity/PADS/ - «OtkpbiToe  00Opa3oBaHHE,
MOOK: AnropuT™mbl NIpOrpaMMUPOBAHUS U CTPYKTYPbI JaHHBIX
6. https://www.coursera.org/learn/c-plus-plus-red - «Coursera», MOOK: OcHOBBI

pa3pabotku Ha C++: KpacHBIHN MOsIC

5.5 IIporpammHoe obecmnedyeHue, npodeccuoHaJbHble 0a3bl JAHHBIX W HHGOPMAIMOHHBIE

ClIpaBOYHbIC¢ CHCTEMBbI

Tun nporpaMMHOTO HaumenoBanue Cxema TUIEH3UPOBAHUS, PEKUM JIOCTYIIa
obecrevyeHus
PEJ OC Ob6pazoBarenpHas aunensus ot 11.07.2022 1. va 3
OnepanuoHas cucrema «CrangaptHas» | roma juist 240 paboyux MECT B paMKax COIVIAIICHUS
st Pabounx o corpyaauuectBe ¢ OO0 «Pen Codr» Ne 305/06-
CTaHIIUHA 22V ot 28.06.2022 1.
AJlbTEepHATUBHAS peAIM3aLUs
CPE/Ibl NCTIOMHEHUS IPOTPAMM. |\ /1 \ | Cso0Oognoe I10,
Microsoft Windows st OC https://wiki.winehg.org/Licensing
Ha 6a3e smpa Linux
. . . Csoboanoe I10,
OdpucHpiit naxer LibreOffice https://libreoffice.org/download/license/
nano CsobOoguoe 10, aBiaserca KOMIOHEHTOM
OTIEPAIIMOHHBIX CHCTEM Ha 0ase sapa Linux
Cso0Oognoe I10,
TekcToBbIi pegakTop Notepad-++ https://notepad-plus-plus.org/
Cso0Oognoe I10,
VSCodium https://github.com/VSCodium/vscodium/blob
/master/LICENSE
Chromium Coooanoe 110, _
https://www.chromium.org/Home/
Cso0Oognoe I10,

Nutepuer-6payzep

Mozilla Firefox

https://www.mozilla.org/enUS/foundation/licensing/

becnnarnoe I10,

Aunexc.bpaysep https://yandex.ru/legal/browser_agreement/
Cso0Oognoe I10,
Menuanponrpeisares VLC https://www.videolan.org/legal.html
Komrnekc mporpamm st JluneH3noHHbIN cepTUhUKAT OT
CO3JIaHUs TECTOB, 12.02.2014 r., ceTeBoii nocTym yepe3 BeOOpay3ep K
OpraHU3aly OHJIAIH SunRav WEB KOPIIOPAaTUBHOMY IIOPTaIy
TECTUPOBAHUS U Class http://sunrav.og-ti.ru/
MPEIOCTAaBICHUS JOCTYTA K
y4eOHBIM MaTepuaiam
GIMP CBobogHoe HQ,
. https://www.gimp.org/about/ COPYING
I'padpuueckuii penakrop CroGontoe IO,
Inkscape https://inkscape.org/about/license/
Bpemennsie oOpa3oBarenbHbIC JIUIICH3UH HAa OJJUH
MHCTpyMCHTATEHOS ACMO- . rorz)l g 105 pagoqnx MECT MO JIMIIEH3UOHHOMY
CPEIICTBO JJI pa3pabOTKu rpaguvIecKuii sorosopy Ne JITB-170 ot 17.05.2024 1.
rpadUYECcKUX cXem penaxkTop B T '
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https://openedu.ru/course/ITMOUniversity/PADS/
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https://wiki.winehq.org/Licensing
https://wiki.winehq.org/Licensing
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://github.com/VSCodium/vscodium/blob/master/LICENSE
https://github.com/VSCodium/vscodium/blob/master/LICENSE
https://github.com/VSCodium/vscodium/blob/master/LICENSE
https://github.com/VSCodium/vscodium/blob/master/LICENSE
https://www.chromium.org/Home/
https://www.chromium.org/Home/
https://www.mozilla.org/en-US/foundation/licensing/
https://www.mozilla.org/en-US/foundation/licensing/
https://www.mozilla.org/en-US/foundation/licensing/
https://www.mozilla.org/en-US/foundation/licensing/
https://yandex.ru/legal/browser_agreement/
https://yandex.ru/legal/browser_agreement/
https://yandex.ru/legal/browser_agreement/
https://www.videolan.org/legal.html
https://www.videolan.org/legal.html
http://sunrav.og-ti.ru/
http://sunrav.og-ti.ru/
http://sunrav.og-ti.ru/
http://sunrav.og-ti.ru/
https://www.gimp.org/about/COPYING
https://www.gimp.org/about/COPYING
https://inkscape.org/about/license/
https://inkscape.org/about/license/

6 MarepuajibHO-TEXHHYECKOe o0ecnevyeHue TUCIHIIINHBI

Y4eOHble aymuTOpUU [UISl TPOBENCHUS 3aHITHH JEKIMOHHOTO THIA, CEMUHAPCKOTO THUIA, s
MIPOBEJICHUS] TPYIMIOBBIX M WHAMBUAYAJIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJS U IMPOMEKYTOUHOM
arrecranuu. [l mpoBeAcHHsI 1a0OPATOPHBIX PaboT MCIIOIB3YIOTCSI KOMITBIOTEpHBIN Kiacc (aya. Ne 4-113, 4-
116, 4-117), obGopymoBaHHBIM CpPEACTBAMH OPITEXHHUKH, IMPOTrPAMMHBIM 00€CIIEYeHHEM, IIEPCOHATbHBIMU
KOMITbIOTepaMH, 00ObEIMHEHHBIMH B CE€Th C BBIXOJIOM B MIHTEpHET.

AyIUTOpUU OCHAIIEHBI KOMIUJICKTAMH YYEeHHUYECKON MeOesn, TEXHUYECKUMHU CPeACTBAaMH OOyueHus,
CITyKaIlMMU JUTS TPEACTaBICHNUS yueOHOM nH(popManuu O0IBIION ayTUTOPHUN.

[Tomenienus: uis caMOCTOSTENBbHOM PabOThl OOYYArOMIMXCS OCHAIIEHbI KOMITBIOTEPHOUM TEXHHUKOH,
MOJKIIOYCHHON K cetu «VMHTepHeT», M obOecrmeyeHrueM JOCTyla B JJIEKTPOHHYIO HWH(OPMAIIMOHHO-
oOpazoBarenpHyI0 cpeny Opckoro ryMaHUTapHO-TEXHOIOrn4Yeckoro nuertutyra (punuana) OI'Y (aym. Ne 4-

307).

HanmeHnoBanune IIOMCIICHUA

MaTepI/IaJ'IBHOG'TeXHI/I‘ICCKOC obecreueHue

Y4eOHble ayTuTOpUU:

- AJId IPOBCACHUSA 3aHATUH JICKIIMOHHOTI'O
THUIIa, CCMHUHAPCKOI'0 THUIIA,

- 17151 TPYNIOBBIX U UHIUBUIYAJIBbHBIX
KOHCYJIBTaLIU;

- I TEKYIICTO KOHTPOJIS U HpOMe)KYTOQHOﬁ
arrecranuu

VYyeOHnasi Mmebenb, K1accHas J0cKa, MyJIbTUMEINITHOE
obopynoBanue (IPOEKTOP, IKpaH, HOYTOYK C BBIXOJIOM B
cetb «MHTEpHET»)

Kommbrorepnsie kimaccsl Ne 4-113, 4-116, 4-
117

VYueOHas MeOeb, KOMITbIOTEPHI (29) ¢ BBIXOIOM B CETh
«MHTepHET», IPOEKTOP, IKPaH, JIUICH3UOHHOE
IpOrpaMMHO€E 00€ecTIeueHHEe

[TomemieHue 11st caMOCTOATEIBHOM PabOThI
o0yJaromuxcsi, 1 KypcoBOTO
MPOEKTUPOBAHUS (BBITIOTHEHUS KYPCOBBIX
pabor)

YueOHast Mmebesb, KOMIBIOTEPHI (3) ¢ BBIXOAOM B CETh
«MHTEepHET» U 00CeCIIeUeHUEM JIOCTYIIA B JICKTPOHHYIO
nH(OPMAITMOHHO-00pa3oBaTeNbHyI0 cpeay OpcKkoro
T'YMaHUTAPHO-TEXHOJOTUYECKOTO MHCTUTYTA ((puirana)
OI'Y, nporpamMMmHO€E 0OecTieueHne

3aHATUH

JLtst

IMPOBCACHUA

JJICKIIMOHHOI'O

THIIA HCIIOJIB3YHOTCA CJICAYHOIIC

JI€MOHCTPAaLlMOHHOTO 000pyA0BaHUs U y4eOHO-HAMIAIHbIE TOCOOUS:

- IPE3EHTALUU K KypCy JEKLIHUH.

HaOOpBI
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