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CTpykTypa U cofep:KaHue QU CHUNINHBI
1. Hesn 1 3a1a4u JUCUUILIMHBI, €€ MeCTO B Y4eOHOM Ipoiecce

[{ens w3ydeHHUs] TUCIUTUIMHBI — MPUOOpPETEHUE CTYAECHTAMU TCOPETUUYCCKUX H
MPAKTUYECKUX 3HAHUHW O COBPEMEHHBIX TEXHOJOTHUSX, IPUMEHAEMBIX B S3BIKAX
IPOrpaMMHPOBAHUS PA3HOTO YPOBHS, B Pa3IMYHBIX 000JI0YKAX, UCIIOJIb30BaHUE UX MPHU
pa3paboTKe yIpaBICHUYECKUX HMHMOOPMAIIMOHHBIX CHUCTEM U CHCTEM IIeJIEBOTO
Ha3HA4YCHUs, JJI aHalu3a WHXKCHEPHBIX PEIICHUM, JJIS MPUHATHS penieHuil B cdepe
yIpaBJICHUS  NOPEANPUATHEM, JJIi  CO3JAaHUS  MHCTPYMEHTOB  MPOrPaMMHOTIO
obecrieyeHuss B MOPHOOPOCTPOCHHH. ITO TO3BOJUT CO3/aBaTh IPUIIOKEHUS,
paboTarolmye B pa3HBIX OINEPAllMOHHBIX CHCTEMax C TOJJICPKKOM HMHTEPHET-
TEXHOJIOTHH.

3anauu:

— chopmupoBaTh Yy  CTYJIEHTOB CHUCTEMY 3HAaHMH O  MOPUHIUIIAX
MPOTPaMMUPOBAHUS;

— Ha JOCTYNHBIX JJisI MOHMMAaHUs MpUMeEpax, IMCEBIAOKOAE, OJOK-CXeMax u
IPYTUX  HMHCTPYMEHTaX HAy4YUTh CTYJEHTOB pa3padaThiBaThb aJITOPUTMBI U
peaIn30BbIBaTh UX B MPOTpaMMax;

— (opMupoBaHUE y CTYACHTOB NPEJCTABICHUS O METOJIaX MCCIIECOBAaHUM,
KOTOpbIe 00€CTIeUnBAIOT MOIIATOBBIM aHAIN3 KOHKPETHOM 3a/1auu U IEMOHCTPUPYIOT
obyuyaeMoMy €€ peIIeHHe ¢ IIeJbl0 JaJbHEHUIIEro KCIOJb30BaHUS B CBOCH
npoecCHoHaNbHOM NESITEIbHOCTH.

2. MecTo nucuuiuiabl B ctpykrype OOII BO

JuciunnrHa «S3bIKM NpOrpaMMUPOBAHUS) OTHOCUTCSI K IIMKIIY €CTECTBEHHO -
Hay4HbIX TUCLHUIUIMH (0a30Bas 4acTh).

3HAHUSA:

OCHOBBI TNPOTPAMMHUPOBAHUS HA SA3bIKAX BBICOKOTO W HU3KOTO YPOBHS, A
Pa3IMYHBIX ONEPALMOHHBIX CUCTEM, C UCITOJIb30BAHUEM UHTEPHET-TEXHOJIOTUI;

YMEHUA:

IPUMEHATh  TOJYYECHHbIE 3HAHUS UI1  [PAKTUYECKOW  peau3aluyd B
MOJICIIUPOBAHUY TPOIIECCOB, Pa3pabOTKe aTOPUTMOB U HAMMCAHUH aJTOPUTMOB KOJIOB
porpamm;

HABBIKH:

paboThI ¢ METOZAMU U TPUEMAMH aHATN3a JIEATEILHOCTH YEJIOBEKa B PAa3IMYHbIX
00J1acTSIX HAPOAHOTO XO35MCTBA.

Conepkanue TUCIUIUIMHBI U3JlaraeTcs Ha 0aze JUCHUIUIMH OCHOBBI MATEMAaTHKU,
dbusuka, HHGOPMATHUKH, BEIYUCIUTEIbHAS TEXHUKA. SBIsSETCS OCHOBOW IS M3y4YEHUS
CIeAYIOIUX TUCUUIUIMH: «MojenupoBaHue mporeccoB U cucrtem», «Ludpouzamus
WHXXEHEPHOH JiesITeIbHOCTHY, «[IporpamMmmMHoOe oOecrieueHre N3MEPUTEIHHON TEXHUKI,
«ba3bl JaHHBIX», «CUCTEMBI IEpeAAYN JAHHBIX Y.



3. TpedoBaHnus K pe3yJbTaTaM OCBOEHHUsI CO/Ie

AKaHUA TUHCHUIIJINHBbI

Konx wm HamMmeHoBaHue WNHpukaTopsl Ilepeuenn

KOMIIETEHIINH JOCTUKEHUM ~ KOMIIETEHIIUH | TUIAHUPYEMBIX Pe3yJIbTaTOB
(mo peanuzyemoit
JTUCITUTIIINHE)

OIIK-4. Criocoben OIIK-4.1. 3HaTh 3HaTh: HPUHIUITBI
MMOHUMATh MPHUHIMIIBI PadOThI | IPUHLIUIIBI paboTsl | paboThI COBPEMEHHBIX
COBPEMEHHBIX COBPEMEHHBIX WH(OPMATMOHHBIX
MH(OPMALIMOHHBIX MH(OPMALIMOHHBIX TEXHOJOTHI A peleHus
TEXHOJIOTMM M HCIOJb30BaTh | TEXHOJOTUNA NIl pEelIeHUs | 3aj1a4 npodeccuoHaTbHON
UX JUId  peleHus  3ajad | 3a1ad pohecCuOHANBHON | 1eATeIbHOCTH.
npogeccuoHaTbHON NeSATeIbHOCTH Ymersn: BEIOHMpATh
NEeITEIbHOCTHU OIIK-4.2. YMeTh | COBpEeMEHHbIE

BBIOMpATH COBpPEMEHHbIE | HH(POPMAIIMOHHbIE

nH(pOpPMaLIMOHHBIE TEXHOJOTHUH sl pelIeHUs

TEXHOJIOTMM I  peIIeHHus | 3ajad podeccuoHaNbHOM

3a1a4y npohecCHOHANBHOM | 1eATeTbHOCTH.

e TeTbHOCTH HNmern: HaBBIKU
OIIK-4.3. NmMeTp | npUMEHEHUsI  COBPEMEHHBIX

HaBBIKU MPUMEHEHUS | HH(POPMAIIMOHHBIX

COBpPEMEHHBIX TEXHOJOTHI AN peleHus

WH(POPMAIIMOHHBIX 3aj1a4 npodeccuoHanbHOM

TEXHOJOTHH sl  pEeLIeHUs | AeITeIbHOCTH.

3a1a4 poQeCCHOHAIIBHON

JeSITeNIbHOCTH

ITK-09. Criocoben ITIK-09.1 Pa3pabareiBaet
paspabarbiBaTh MPOrpamMMbl U | IPOTPAMMBI U UX OJIOKU 7St
ux OJOKW, TIPOBOJUTH WX | pEIIEHUS OTAEITBHBIX 3aJa4 3HaTh: OCHOBBI
OTNAJIKy W HACTPOUKY [UIsl | MpUOOPOCTPOCHUS MIpOrpaMMHUpPOBaHUS Ha
pelIeHnsT OTHIENbHBIX 3a]a4 11K-09.2 [TpoBoaMT | A3BIKAX BBICOKOTO M HHU3KOIO
prUOOPOCTPOECHHS OTHAKY u HACTPOWKY | YPOBHSA, Al Pa3IUYHBIX

mporpaMMm  JUIs  PEHICHHS | ONEPAllMOHHBIX  CHUCTEM, C
OTJIETIbHBIX 3a/1a4 | UCTIOJIb30BAHUEM  WHTEPHET-
pHUOOPOCTPOECHUS TEXHOJIOTUH.

YMmerb: PazpabatrbiBaeT

IK-2. Criocoben IK-2.3. NPOrpaMMbl ¥ MX OIOKH s
OCYIIECTBIIATh Pa3paboTKy u | JleMOHCTpupyeT MOHHMMaHUe peleHns. OTHEbHBIX  3aad
MIPOCKTUPOBAHUE MIPUHIUATIOB ammapaTHo- | 1HyGOPOCTPOEHHS.
ANEKTPOHHBIX CXeM MpHUOOpPOB NpOrpaMMHOro Baanerb: TIpoBoauT
HEpa3pyIlIAIIeT0 KOHTPOJIS | B3aUMOJICHCTBUS | ormamxy u HACTPOITKY

COCTABJISIFOLIIUX 4aCTe | pporpamm i perenms
AJIEKTPOHHBIX YCTPOHCTB | GrpempHBIX 3a/au
KOHTPOJLHO-U3MEPUTENBHOTO | 1151G0opOCTPOEHHS.

00opy10BaHUs, KOMILJIEKCOB U
CUCTEM




4. CTpyKTypa ¥ cojiepKaHue TUCUUILTHHbI
4.1. O0bem yueOHO# JUCHMILUIMHBI U BUAbI Y4e0HOIl padoThl

Bua yuetmoii pagoThi O0bem yacos (9 3au. en1.)
QOunas popma 3aounas popma
O6mast yueoHasi Harpy3ka (Bcero) 90 90 144 90 90 144
253.e| 2,53.e 4 3.e. 2,5 2,53.e 4 3.e.
3.e
Oo0s3aTesibHasi ayAUTOpPHAsA y4deOHAas Harpy3ka 51 68 68 8 12 12
(Bcero)
B TOM 4HCJIE:
Jlexuun 34 34 34 6 6 6
CeMHHApCKHUE 3aHATHS - - -
[IpakTHYECKHE 3aHATHI 17 34 34 2 6 6
JlabGopaTopHbie pabOTHI - - -
Kypcosas pabota (KypcoBoii IpOeKT) - - -
Hpyrue  ¢opMbl ¥ METOABI  OpraHU3AIMH
00pa3oBaTeIbHOTO mporecca (pacuemno-
epaguueckue pabomsl, 2pynnosgvie OUCKYCCUU,
ponesvle  ucpvl,  MPEHUHZ,  KOMNbIOMEPHbIE i i i
CUMYTAYUU, UHMEPAKMUGHbIE NEKYUU, CEeMUHAPDL,
ananu3 0eo8blxX Cumyayuii u m.n.)
Cemectp 4 5 6 4 5 6
CamocTosiTeibHas padoTa cTy/AeHTa (BCero) 39 22 40+36 | 78+4 74+4 123+9
dopma arrecranyn 3a4eT | 3ayeT ¢ | AK3aMEH | 3aYeT | 3aYeT ¢ | AK3aMeH
OLICHKOHI OLICHKOM

4.2. Conep:kaHue pa3aeyioB IMCHUNIMHBI

Cemectp 4

Tema 1. Komnbrorep: 4To 310 Takoe. Hemuoro ucropuu. IIpoiieccop, namsthb,
muHa. [lpuHIUOBl paboThl IMEHTPAJBLHOTO Mpolleccopa. BHemmHune ycTpoiicTsa.
Hepapxus 3an10MUHAIOMINX YCTPOUCTB.

Tema 2. OnepanuoHHbIe CHCTEMbI U BU/IBI 110J1b30BATEJILCKOI0 HHTEp(eiica.
Uctopus OC Unix. Unix Ha momamHed Mamvae. [IepBbIil ceaHC B KOMITBIOTEPHOM
kiacce. JlepeBo katanoros. Pabota ¢ ¢aitnamu. Komanaa u e€ mapamerpsl. [llabmons
uMEH (aiinoB. Mcropusi KOMaHI M aBTOJAONHMCHIBaHME WMEH (haiyioB. YmpaBlieHUE
BBINIOJIHEHHWEM 3a/1ad. BeinonHenne B poHOBOM pexume. IlepeHanpapiieHrne MOTOKOB
BBOJIa-BhIBOJIa. PemakTopsl TekcToB. IIpaBa goctyma k (aitmam. aeKkTpoHHas
nokymeHrtaius (komanaa man). Komanaueie daitnel B Bourne Shell. Tlepemennbie
okpysxxenus. [IpoTokoaupoBanue ceanca padbotsl. I'paduueckas nogacucrema B OC Unix.

Tema 3. DiieMeHTbI KOMOMHATOPUKH.

[To3unmonueie cuctembl cuucieHus. [[BomunHas noruka. Bujsl GeCckOHEYHOCTH.
AJITOPUTMBI U BBIYUCIUMOCTb. AJITOPUTM U €r0 CBOMCTBA.

Tema 4. IIporpaMmmbl U JaHHBbIE.

O6 w3MepeHuu KojudecTBa wHpoOpManuu. MalMHHOE TPEICTaBICHUE IEITbIX
yucen. Yucna ¢ maBaromeid Touko. TekcTbl U S3bIKH. TEKCT Kak (opMar JaHHBIX.
KonupoBku. bunapHble W TEKCTOBbIE JaHHbIC. MAaIIMHHBIA KOJ, KOMIWISTOPHI U
UHTEPIPETATOPHI.




Tema 5. SA3bik Ilackaab ¥ HaYaJIa NPOrPAMMMPOBAHUSA.

[TepBbie mporpamMMmel. BeipaskeHus, nepeMeHHbIE U ONIepaTOphl. ApHUpMETHUECKHE
omepaluu U mNOoHATHE Tuma . llepeMeHHBbIE, WHULUAIM3ALMA M IPUCBAUBaHHUE.
Unentuduxatopsl U 3ape3epBHpoBaHHbIC clioBa. BBox wuHbopmanun amsa  eé
nocneayromer  oopabotku.  bepermcr  HexBatkum  paspsgHoctu!  Ilpocrtas
MOCJIEIOBAaTENbHOCTh onepaTopoB. KoHcTpykuust BeTBieHHs. CoCTaBHOUM omepaTop.
Jlornyeckue BeIpakeHus u orudeckuid tun. [lonsrue mukia; oneparop While. [uki ¢
nocTycjaoBueM; omepatop repeat. Apudmerndeckue 1uMkiIsl M omeparop for.
Bnoxennsie uukibl. IloOuToBbie omneparuu. lMmMeHoBaHHBIE KOHCTAHTHI. PasHble
CIIOCOOBI 3aITUCH YHCElL.

Tema 6. Ilognporpammpbl. IIpouenypbl. ®yHKIUN.

Jlornyeckue GyHKIMM W YCJIOBHBbIE BbIpakeHusa. [lapameTrpbi-iepeMeHHBIE.
I'moGansHbie IepeMenHble. DyHKIMU U T000UYHBIE A PekThl. Pekypcus.

Tema 7. KoncTpyupoBaHue nporpamm.

Konunenmusa CTpyKTypHOro mporpaMMupoBaHusi. VCkiaioueHuss W3 TpaBUIL:
omeparopbl BbIxoja. besycnoBHeie mnepexonbl. O pa3OMeHMH MpOTrpaMMbl  Ha
MOAIPOTPAMMBL.

Tema 8. CuMBOJIBI U MX KO/JbI; TEKCTOBbIC JJAHHbIE.

CpeanctBa pabotsl ¢ cuMmBoiamu B [lackane. [locumBoIIbHBIN BBOA MH(MOpMALUK.
Urenue 10 KoHIA ¢aiiia U mporpaMMbI-GUiIbTpbl. UTeHue urcel 40 KoHIa (aiiia.

Tema 9. Cucrema tunos Ilackaus.

BcTpoeHHbIE THIBI U MOJB30BATENbCKUE TUMBL. JIMana3zoHbl U MEPEUUCIUMbIC
tunbl. OO1Iee MoHATHE MOPsAKOBOro Tumna. Maccusbl. Tun 3anuck. KonctpyupoBanue
CJIIOKHBIX CTPYKTYp JaHHbIX. [loJIb30BaTe€NbCKUE TUMIBI U HapameTpbl MOANPOrpamMM.
[TpeoOpazoBanus TumoB. CTpOKOBBIE JWTEpaibl M MaccuBbl Char’os. Tum string.
Bcerpoennsie cpeactBa paboTel co ctpokamu. O6paboTka mapamMeTpoB KOMAaHIHOMN
ctpoku. Oneparop BeIOOpa.

Tema 10. IlonHOIKpaHHBIE NPOrPAMMBI.

BriBO B NMpOW3BONBHBIE MO3ULMU 3KpaHa. /[MHamMuyeckuii BBOA. YNpaBJEHHUE
uBeroM. CiydailHbIe U MICEBIOCIYYalHbIC YHCIIA.

Tema 11. ®aitibl.

OG6mue cBenenus. TexctoBbie (aitabl. TunuzupoBanubie (aitibl. biioyHbI BBOI-
BbIBOJ. Onepauuu Haj (ailiioM Kak HeldbiM. XapaKTepUCTUKa U UCTOYHUKU
3arpsi3HeHnii. HopMupoBaH#e 3arpsS3HSIONINX BEIIECTB B BOJHBIX 00BbeKTaX. PacueTsl
ITIK B Bomoemax.

Tema 12. Anpeca, yka3aTeu U JTUHAMHYECKAS TAMATD.

Yro Ttakoe ykaszarenb. Ykazarenu B Ilackane. JluHamuueckue nepeMeEHHBIE.
OpnHocBszHble cnivcku. CTek u odyepenp. [Ipoxon mo cnucky ykasaTesnem Ha yKa3areb.
JIBycBsi3HBIC crIUCKH; AeKU. O030p IPYTruX TMHAMUYECKUX CTPYKTYP JaHHBIX.

Tema 13. Emé o pexkypcuu. Bzanmuasi pekypcus.

Xanoiickue Oamnu. ComocrtaBieHue ¢ oOpasioMm. Pekypcus mnpu paboTe co
cnuckamu. PaboTa ¢ IBOUYHBIM JIEpEBOM TOHCKA.



Tema 14. Emé o0 odgopmiaenun nporpamm. O poam ASCIlI-nabopa u
AHTJINIICKOTO SI3bIKA.

JlomycTuMmble CTWIIM CTPYKTYpHBIX oTcTymnoB. Omeparop if ¢ Bertkoit else.
Ocobennoctu oopMieHUs omneparopa BBIOOpA. [TocnenoBaTenbHOCTH
B3anMownckitoyaromux if’oB. Metku u oneparop goto. MakcumabHasi IUpUHA TEKCTa
nporpammel. Kak pa3outs mjmHHYI0 cTpoKy. [IpoGensr n pasaenurenu. Beibop nmén
(mpentudukaropon). Peructp OykB B MMEHaX M KIIFOYEBBIX cioBaxX. Kak crpaBUTHCS C
CeKIMsIMU onucanuii. HempepbsIBHOCTH COOII0ICHUS] TIPABUIL.

Tema 15. TecTupoBaHue u OTJIAJKA.

Otnanka B )ku3HH nporpammucta. Tectel. OTnagounas neyats. OTiaauuK.

Tema 16. Moay.u u pa3aejbHasi KOMIMJISA U,

Monymu B Ilackane. Hcrnonmp3oBanue mopysied IOpyr u3 napyra. Moayib Kak
apxutekTypHas eguHuIa. OciabieHue CleIIEHHOCTH MOTYJICH.

Tema 17. Bo3moskHOCTH IIpoLeccopa u A3bIK acceMoJiepa.

Knaccuueckue MPUHIIUATIBI BBITIOJTHEHUS porpamm. Ocobennoctu
MPOTPAaMMHUPOBAHUS TIOJ YIPABICHUEM MYJbTU33JaYHbIX OMNEPAI[MOHHBIX CHUCTEM.
Uctopusa nnardopmer 1386. 3HakoMuMCsi ¢ HMHCTpyMEHTOM. Makpocbl u3 (haitnia
stud_io.inc. IIpaBuia opopmiieHus acceMOISPHBIX TPOrPaMM.

Tema 18. OcHoBBI ccTeMbl KoMaH] 1386.

Cucrema peructposB. [lamars nonp3oBarenbCkoil 3agaun. CerMeHThl. [[UpeKTHUBBI
st otBeneHus naMat. Komanga mioy u BuIbl onepanHioB. KocBeHHas aapecarus;
UCIIOJIHUTENBHBIN anpec. Pa3mepbl omepaHoB U WX JOMYCTUMbIE KOMOWHAIIUH.
[{en0ounCIEHHOE CIOKEHUE W BBIUUTAHHUE. L[EOYNCIEHHOE YMHOXEHUE WU JCJICHUE.
VYcnoBHble U 6e3yciioBHbIE nepexobl. O MOCTPOECHUHU BETBICHUN U IIUKJIOB. Y CJIOBHbBIE
nepexonas! u peructp ECX; mukisl. [TooutoBsie oneparuu. CtpokoBsie oneparuu. Emé
HECKOJIbKO MHTEPECHBIX KOMaH/I.

Tema 19. Crek, moanporpamMmbl, peKypcus.

[TonsiTvie cTeka W ero mpeaHasHadyeHue. OpraHusanus CTeka B mporeccope 1386.
JlonoaHUTENbHBIE KOMaHIbl padoThl co cTekoM. IloamporpaMmel: oOUIME MPUHIIMIIBL.
BbI30B noanporpaMmM M Bo3BpaT U3 HUX. Opranuszanusi CTeKOBbIX ¢peitMmoB. OCHOBHBIE
KOHBEHIIMM BBI30BOB mojmporpamM. JlokanbHble MeTkd. [Ipumep: comocrtaBiieHue ¢
o0Opasiom.

Tema 20. OcHoBHBIe 0co0eHHOCTH acceMbiepa NASM.

Kntoun u onmumm koMaHaHoOW cTpokud. OCHOBBI CUHTaKcuca. lIceBaoKOMaHbI.
Koncrantel. Beruncnenue BbIpakeHH BO Bpemsi acceMmOnupoBaHusi. Kpurtuyeckue
BBIPAXKEHUS.

Tema 21. MakpocpeacTBa U MAKpPONpoIeccop.

OcHoBubie noHsTUA. [IpocTeitmue npuMepbl MakpocoB. OJTHOCTPOUHBIE MAKPOCHI;
MAaKpOIIEpEMEHHBIE. Y CJIOBHAsT KOMOWIALMA. MakpornoBTopeHuss. MHOTrocTpoyYHbIe
MakKpOChl M JOKaJbHbIE METKH. MaKpoChl C MEPEMEHHBIM YHUCJIOM MapaMeTpoB.
MakpoanpeKTUBbI 1151 pabOThI CO CTPOKAMH.

Tema 22. BzaumMoaeiicTBue ¢ OnepanMoOHHON cucreMoii. MyJbTH3a1a4HOCTD U
€€ OCHOBHBIE BH/IbI.

AnmapatHasi TOJJEpKKa MYJbTU3aqaqyHOCTH. IIpephiBaHUsS U UCKIIIOYCHUSI.
CucTteMHbIE BBI30BBI U «IIPOTPaMMHbBIC TIPepbIBaHUs». KOHBEHIINS CHCTEMHBIX BBI30BOB
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OC LINUX. Konennusi cucteMHbix BbI30BOB OC FreeBSD. IlpumMepbl crCTEMHBIX
BBI30BOB. JlocTym k mapameTpaM KOMaHIHOU cTpoku. [Ipumep: konmmpoBanue ¢aiina.

Tema 23. PaznesibHast TpaHCasluA.

[Monnepxxka momyneir B NASM. Ilpumep. OOBEKTHBIM KOA U MAIIUHHBIA KOI.
bubnnorexu. Anroputm paboThl pe1aKTOpa CBsI3EH.

Tema 24. Apudpmernka ¢ IJiaBawue TOYKOM.

dopMaThl YHCEN C IUIABAIOMICH TOYKOW. YCTPOMCTBO apu(PMETHIECKOTO
conporneccopa. OOMeH JaHHBIMH C corpoieccopoM. KomaHael apupMeTHdecKux
nevictBuit. KoMaH bl BeiuncieHus MareMarudeckux Gynkiuii. CpaBHeHne u 00padoTKa
ero pesysbratoB. VckirouuTenbHbIE CUTyallun W uX o0paborka. MckimtoueHus u
KoMaH/1a Wait. YrpasieHue conporeccopom.

Cemectp 5
IMporpammupoBanue Ha Python

Tema 1. Beenenne B Jupyter Notebook.

Brinonnenue oneparopos B Python. bioknots! Jupyter. bnoknotsl Google Colab.
TekctoBeie stueitku Colab. LaTeX. fueliku kona Colab. ®aiinet Colab. YnpaBnenue
nokyMmentamu Colab. ®parmentst koga Colab. CymectByronme KOJIEKIIUH.
Cucremnble 1nceBOOHMMBL. Maruueckue ¢yHkuuu. Pestome. Bompockl s
3aKPETUICHHUS.

Tema 2. Ilyth pa3zpadorknOmmoka! 3aknanka He onpezaeneHa. Ucnosab3oBanue
NPUMEPOB KOAA.

UYro takoe nporpamma? 3amyck python. IlepBas mporpammaOQuinoka! 3akiaaaka
He ompeaedeHa. ApupMeTHUECKUE OInepaTopbl. 3HAUeHHUs U Tuibl. PopMalbHbIE U
ectecTBeHHble s3bIkH. OtnagkaOQmmoOka! 3akimagka He omnpenenena. CioBapb
TEPMHUHOB. Y IPAKHEHUS.

Tema 3. IlepemeHHbIe, BbIPaKeHUs] W MHCTPYKLMH.

Nucrpykuun npucBauBaHus. MIMeHa nepeMeHHbIX. BblpakeHuss M1 MHCTPYKLHUU.
Bemonuenne  ckpuntoB. Ilpuopurer omnepammi.  Onepamuu  CO  CTPOKaMH.
Kommenrtapun. Otnagka. CnoBapb TEpMUHOB. Y IPAKHEHUS.

Tema 4. ®@ynkuun. Boi3oB pyHKuMH.

Marematnueckue QyHkuuu. Kommnosunuu. J[loOaBneHne HOBBIX —(DYHKIIHIA.
Omnpenenenne u wucnonb3zoBanue.llopsnok BeimonHeHus. [lapameTpsl M apryMeHTHI.
[lepemennble U mapameTpbl BHYTpU (YHKIUN — jJoKajibHble. CTEKOBbIE AHarpammbl.
PesynpratuBable QyHkumu u void-QyHkumu. 3adem HyXHbl (QyHkumu? OTiagxa.
CrnoBapb TEpMHUHOB. Y TIpaXKHEHUS.

Tema 5. OcHoBHbIe THIIBI B Python.

BricokoypoBHEBbIE W HHU3KOYPOBHEBBIE SI3bIKH. Oneparopbl. BeimongHeHne 0a30BbIX
MareMaTudyeckux omnepanuii. Kiaccel, 0oOBeKThI W TOYe4Hash HoTanus. Pesrome.
Bompocs! miist 3akpensieHus.

Tema 6. IlociienoBaTe ILHOCTH.

O6mue omneparuu. IlpoBepka npunHamiexxkHoctu. MuaexcupoBanue. CralCHHT.
Co6op wundopmanuu. Marematnueckue omneparuu. Crnucku u koptexu. Co3naHue



CIIUCKOB M KopTexeil. JloOaBieHwe u yjaalieHHe >JIEMEHTOB chucka.PacmnakoBka.
CoptupoBka cniuckoB. Ctpoku. /luanazonsl. Pezrome. Borpock! aiist 3akpemieHus.

Tema 7. CiioBapu. MHoOXxkecTBA.

CrnoBapu. Co3manme cioBapeit. Jloctyn, mo6aBieHre U OOHOBJICHUE ITOMOIIBIO
KIIIOYEeH. YnaneHue d3JIeMeHTOB u3 cioBapeu. lIpencraBnenus cnosaps. lIposepka
HaM4Yus Kiaroda B cioBape. Meton get. Jlomyctumbie Tumnbl Kimrodeit. Mertonx hash.
MuoxectBa.Onepauun ~ HaJ  MHOXecTBaMH. Hemnepecekarommecs  MHOMXECTBA.
[TonmMHOMXkecTBO. CTporue moamMHokecTBa. HagMHOMXKeCTBa M CTPOrME HAJMHOXKECTBA.
Oo0benunenue. Ilepeceuenne. Pasnocth. Cummerpuueckass pa3zHOCcTh. OOHOBJIEHHUE
MHOECTB. 3aMOPOKEHHbIE MHOKECTBA. Pe3rome. Bonpock! i 3akperieHus.

Tema 8. YnpanJ/ieHue BbINOJTHEHUEM.

CocraBuble oneparopsl. CTpykTypa cocTaBHbIX omepaTopoB. Ouenka True wiam
False. Onepanuu npoBepku Ha paBeHCTBO. Onepanuu cpaBHEHUs. byieBbl onepanuu.
Omnenka oOwektoB. Omnepartopsl if. [ukasr wWhile. Iukner for. Onepatopsr break u
continue. Pe3tome. Borpocsl 7151 3aKperieHus.

Tema 9. @ynkuun.

OObsBnenne ¢QyHkuuMd. Ynpapisoomuid omnepatop. CTpokdM JOKyMEHTAIUH.
[TapameTpsl. Onepatopsl Bo3Bpara. O0sacTh BUAUMOCTH B (PyHKUMsIX. JlekopaTopsl.
AHoHUMHBIE pyHKIMU. Pe3tome. Bonpock! aiis 3aKperuieHus.

Tema 10. buodanoreka NumPy.

VYcranoBka u umnopt NumPy. Co3nanue MaccuBoB. MHIekcauus U CIANHCHHT.
[ToanemenTHbie onepanuu. Punbtpanus 3HaueHul. [Ipeacrasnenus u konuu. MeTobl
maccuBa. bpoakactunr. Maremartnueckue Qynkimu NumPy. Pestome. Bompocsr st
3aKpeIyICHUs.

Tema 11. bubauorexa SciPy.

O0630p SciPy. Ilogmomyne scipy.misc. IToamomynps scipy.special. IToamomxyin
scipy.stats. JluckperHele pacnpeaeneHusi. HempepwiBHbIE pacnpenenenus. Pesrome.
Bomnpock! aiis 3akperieHus.

Tema 12. bubaunorexka Pandas.

Crpyktypa naradpeitmoB. Coznanue patadperimoB. Co3zmganue natadpeiimoB u3
cinoBapsi. Co3zmanue patadperiMoB u3 crucka crnuckoB. Co3pganue patadpeiima u3
daiina. Bzaumopeiicteue ¢ qanHbiMU gatadpeiimoB. ['010Bbl U XBOCTBI. OnucaTeabHas
cratuctuka. Jloctymn k ganabpiM. CHHTaKcUC co ckoOkamu. ONTUMU3UPOBAHHBIN JOCTYTI
no Metke. ONTUMHU3UPOBAHHBIA JOCTYI MO WMHAEKCY. Macku u QuibTpanus. bysess
oneparopsl 6nbnuorexku Pandas. YnpaBnenue gatadpeiimamu. YnpapiieHUe JaHHBIMH.
Meron replace. MaTepakTuBHbIN nuciuieii. Pesrome. Bonpock! aiist 3akperieHus.

Tema 13. bubJnoTexkn BU3yaau3anum JaHHbIX.

bubnmuorexka matplotlib. Odopmnenne rpadukoB. MapkupoBka JaHHBIX.
[Toctpoenue  rpadukoB Ui  MHOXeCTBa  HaOopoB  JaHHBIX.  OOBEKTHO-
OpUEHTHUPOBaHHBIM cTWib. bubmuorexka Seaborn. Tembl Seaborn. bubnmoreka Plotly.
bubmuorexka Bokeh. [lpyrue Oubnuorexku Busyanmuzamuu. Pestome. Bompocbkl s
3aKperICHHUS.

Tema 14. bu0anorekn MalIMHHOTO 00y4eHUsI.



[TonynsapHbie OMOTMOTEKH MATMHHOTO oOydeHwus. [IpuHuun paGoThl MalIMHHOTO
oOyuenusi. IlpeoOpa3oBanus. PazneneHue TECTOBBIX M TPEHUPOBOYHBIX JAHHBIX.
O6yuenune m TtectupoBanme. llompoOnee o Scikit-learn. Pesrome. Bompocsl s
3aKpeIUICHNUs.

Tema 15. UncTpymenTapuii ecrecrBeHHOro s3pika (NLTK).

Oo6pasuel TexkctoB NLTK. YactotHoe pacnpeneneHue. TekcToBble OOBEKTHI.
Knaccudukanus texcra. Pesrome. YnpaxHeHus.

Tema 16. DyHKIIMOHAJbHOE IPOrPAMMHUPOBAHUE.

3HAaKOMCTBO € (PYHKIIMOHAJIBbHBIM MporpamMMmupoBanueM. OOJIacTh BUAMMOCTU H
COCTOSIHME. 3aBHCHUMOCTh OT TJ00albHOTO COCTOSIHUS. M3MeHeHue COCTOSIHUS.
N3menenue naMeHseMbix AaHHBIX. DyHKIMK (PYHKIHMOHAIBHOIO MPOrpaMMHPOBAHUA.
CrouckoBble BKIHOYEHUA. ba30BbIil CHHTAKCHC CIMCKOBBIX BKIIKOYEHUW. 3aMe€Ha map U
filter. MmuoxecTBeHHbIE TiepeMeHHble. (ClloBapHbIE BKIIOUEHHUS. [ eHeparopsl.
Bripaxkenus-reneparopel. OyHkuun-renepatopsl. Pesrome. Borpocs! s 3aKperieHus.

Tema 17. O0beKTHO-OPHMEHTHPOBAHHOE IPOrPAMMHUPOBAHUE.

Casi3bpiBaHME COCTOSIHUA U QyHKUIMU. Kiaccsl U 3K3eMIUIAPBI. 3aKphIThIE METOJIBI U
nepemennbie. [lepemennbie knacca. CrnenuanbHble METOABI. METOABI MPEICTABICHUS.
Pacmipennple  MeTOAbl  CpaBHEHUS. MeToabl MAaTeMAaTHYEeCKHMX  ONepaTopoOB.
Hacnenosanue. Pestome. Bonpock! 1uist 3akpenieHusI.

Tema 18. CoprupoBka. Cnncku. Urenue u 3anuch (pailjios.

KonrekctHbie MmeHexepbl. O0bekThl datetime. Perynsipubie Beipaxenus. Habopbl
cuMBoJioB. Kiaccel cumBonoB. I'pynnel. MiMenoBanuble rpynnbl. Haiitu Bce. Halitu
UTEPATOP. 3aMeHa. 3aMeHa C HMCIIOJIb30BAHMEM HMMEHOBAHHBIX rpymi. Komnwsius
pEeryJspHBIX BhIpakeHU. Pe3rome. Bompock! aiist 3aKperuieHusl.

Cemectp 6
Cucremsl 1 cetu. IIporpammupoBanue Ha si3bike C.

Tema 1. ba3ossbie cpeacrsa si3bika C.

OObsBneHus u onucanus QyHkuuil. [lepeMenHble U UX onucaHue. BcTpoeHHbIe
Tunbl. JIuTepasbl (KOHCTaHTBI) pa3HbIX TUMOB. Omnepanuu U BbipaxeHus. OnepaTtopsl
s3bika C. Ilepeuncnumeplil Tun. BBegeHne KOHCTAHT ¢ TOMOIIBIO MEPEYUCITUMOTrO THUIIA.
[lepeuriciumblii THII W ornepaTop BbIOOpaA. JIOKAJIbHBIE «CTATUYECKHUE» TEPEMEHHBIE.
AJlpeca, ykazarenu W onepanuu HaJal HUMU. OpraHu3alus «BBIXOJHBIX» MapaMeTPOB
¢bynkuuii. MaccuBbl. [unamuueckas mnamsatb. Mopaudukarop const. Ilonsitue
aeBogonyctumoro Bbipaxkenus (lvalue). Muunmanusaropsl s mMaccuBOoB.CTPOKH.
CTpoKoOBBIE TUTEpaIbl. ApryMeHThl KOMaHIHON cTpoku. Touku ciemoBanus (Sequence
points). 36paHHblie IpUMEPHI TPOrPaMM.

Tema 2. CranaapTHble pyHKIMH BBOJA-BbIBO/AA.

[TocumBONIBHBIM  BBOJ-BBIBOJ. @DopMaTUpOBaHHBIM BBOJ-BBIBOJA. Pabota ¢
TEeKCTOBBIMU (haitiiamu. BBOI-BBIBOT OTACIBHBIX CTpOK. O Oydepusaiuu BBOAa-BbIBOA.
«BBIBOI» B CTPOKY U «BBOI» U3 CTPOKU. BIIOUHBIN BBO-BBIBOJ.

Tema 3. CocTaBHO# THII JaHHBIX U JMHAMHYECKHE CTPYKTYPHI.

Crpyktypbl. OaHocBsi3Hble cnuckd. JIBycBssHble cnucku. IIpocroe OunapHoe
nepeBo noucka. O0beIMHEHNS U BapUaHTHBIE CTPYKTYphI. JlupekTrBa typedef.
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Tema 4. Maxkponpoueccop.

[IpeaBaputenbHble cBeAeHUA. MakpoonpeaeneHus 1 MaKpoBbI30Bbl. CorameHus
00 nMeHoBaHUU. boree CloXHbIE BO3MOXKHOCTH MakpoCOB. Makpochl U KOHCTPYKLIHS
do { } while(O). JlupexTuBbl ycioBHOW KOMITHJISIMH. EIE HECKOJIBKO IOJIE3HBIX
mupektuB. Jupexrusa #include. Oco6ernocTr opopMIICHHS MAaKPOTUPEKTUB.

Tema 5. PaznesnbHast TpaHcasius.

OO6mas cxema pasznenpbHoM TpaHcasauuu B C. BuammMocTb OOBEKTOB M3 JIPYTUX
MojIyJieil. 3aroaoBoUYHbIE (haiibl K MOIYJISIM. 3alllUTa OT MOBTOPHOTO BKIIFOUEHUS.

OObsBICHUS TUTIOB; HEMOJIHBIE THUITHI.

Tema 6. SI3bik C 1 cTHIBb KOAA.

Bcnomunaem oOmue mnpuniunel. dupmennsie ocobenHoctu Cu. IloGounbie
3 PEeKTHI.

Bo3sBpaiiaemble 3Ha4€HUSI U BBIXOJHBIE TapaMeTpsl. [IporpamMmel, roBOpsIIUE Mo-
PYCCKH.

Tema 7. Tunsbl yka3zareJeu.

MHoroMepHble MAaCCHBBI U yKa3aTeJIM Ha MACCUBBI. Y Ka3aTesld Ha (DYHKIIUH.

®yuknuu obpatHoro BeizoBa (callback). Cnoxnele onucanus u oOIIHMe HpaBHia
UX TIPOUTEHUS.

Tema 8. Enié 0 BO3MOKHOCTAX CTAHAAPTHON OHOJIMOTEKH.

JlononHuTenbHbIe (QYHKIMH padOTHI ¢ Kyuei. DyHKIMH 00pabOTKH CTPOK.

I'enepanusa mniceBaocimydailHbix uyucen. CpeAacTBa CO3[aHUS BapUaAUYECKHUX
byHKITUH.

Tema 9. ITostHO3KpaHHBIE porpaMmmbl Ha C.

[Tpocroit mpumep. OOpaboTKa KJIaBHATYPHBIX U JAPYTUX COOBITHUA. YTpaBlieHUE
I[BETOM U aTpubyramMu cuMBOJIOB. KiaBuartypHsiii BBOA C Taiim-aytamu. O630p
OCTaJIbHBIX BO3MOKHOCTEH Ncurses. [Iporpamma Ha C 6e3 cTaHIapTHOM OMOIMOTEKH.

Tema 10. O0beKTHI M YCJIYTIH ONIEPALMOHHOM CHCTEMBI.

OmnepanmoHHasi cUCTeMa: 4To 3TO U 3a4eM. PoJb M MecTo onepanmoHHON CUCTEMBI.
VYrpaBieHue MoJib30BaTeIbCKUMHU 3a/ladyaMu. YTIPaBJI€HUE BHEUIHUMHU YCTPOHCTBAMHU.
['panunbt 30861 oTBeTcTBeHHOCTH OC. UNiX: ceMeicTBO cucTeM M 00pa3 MBIIUICHHUS.
3ameuyanus o cucreme X Window. CucremHble BbI3OBBI M uX 00&ptku. O
pa3rpaHUyCHUU TTOJTHOMOYUH.

Tema 11. BBoa-BbIBoa M (pailjiOBbIE CHCTEMBI.

@aitnoBas cucrema. IlpaBa moctyma k aitiam. UteHrue U 3amuch COJEPKUMOTO
daiinoB. YmnpaBnenue oObekTamu daiioBoii cuctembl. Dailnbl  yCTPOHCTB U
kinaccudukanus yctpoicts. Pabora ¢ cogepxkumpiM katanoroB. Otobpakenue (haiiaon
B [IaMSITh.

Tema 12. IIpoueccsl.

IIponecc: uro »sto Takoe. CBoiicTBa Tmpolecca. BuprtyanbHoe aapecHoe
npoctpancTBO. Ilopoxnenune mpouecca. 3aMe€Ha  BBINOJHSAEMOM  MPOrpPaMMBL.
3aBepiienue npouecca. OxugaHue 3aBeplleHUs; npouecchli-3oMou. [Ipumep 3amycka
BHEIIHEH ITpOorpamMMsbl. BeINoiHEHHEe npoueccoB U BpeMs. llepeHanpasiieHue NOTOKOB
BBOJIa-BhIBOJIAa. [loiHOMoOumns mpouecca. KomuuectBeHHble orpanudeHus. O030p
cpeacTtB B3aumoaeicTBusi mnpoueccoB. Curnanel. Kananel. Kpartkue cBeneHus o
TPAcCCUPOBKE.

11



Tema 13. TepmuHnan u ceanc padoThbl.

HpaiiBep TepMHHAJIa M JUCUHUIUIMHA JUHUU. CeaHChl W TpyNNbl MPOLECCOB.
Yupasnenune apariBepom tepmuHana. [Io Ty cropoHy nceBmorepmuHaina. I[Ipoueccsi-
JI€MOHBI.

Tema 14. CeTn 1 IPOTOKOJIBI.

Cetn u cereBble coeauHeHus. [mo3bp1 1 mapumpyTtusanus. CeTeBble NPOTOKOJIBI.
[Tonsitue npotokona u Mozaenb OS|. duzndeckre U KaHaIbHbIE MPOTOKOJBI. [IpoTOKOT
IP. JlefitarpamMmbl 1 TOTOKH. [IpOTOKOJIBI IPHUKIIATHOTO c10s1. JIOMEHHBIE MMEHa.

Tema 15. Cucrema cokeroB B OC Unix.

CewmeiicTBa aapecanny U TUIIBI B3anMOAeHCTBUA. COKET U €ro CETEBOM aJIpec.

Tema 16. [Ipuém u nepenaya gedrarpamm.

ITorokoBsle cokeTwl. Knuent-cepepnas moaens. O «3amunannm» TCP - mopra.
CoKkeTbl U1 CBSI3U POJICTBEHHBIX MPOLECCOB.

Tema 17. [Ipo0JsieMa oyepéaHOCTH AeMCTBUN U €€ peleHusl.

CyTb nipobiiembl. PelieHrie Ha 0CHOBE 00CTyKHBaromux mpoiieccoB. CoOBITUITHO-
yrpasisieMoe mporpammupoBanue. Beidopka coobrtuii B OC Unix: Be3oB Select. Ceanc
paboThl Kak KOHEYHbIA aBToMmaT. HeOnokupyroliee YCTaHOBIEHUE COEIUHEHUS.
CurHajbl B poJid COOBITHIA; BbI30B PSelect.

Tema 18. IlapasiesbHbIe IPOrpaMMbl U pa3jesisieMble TaHHbIE.

O pabote c pazfensieMbIMH JaHHBIMH. YCTapeBaHUE U IICJIOCTHOCTH JaHHBIX.
B3aumounckimrouenus. Kpurtudeckue cekunu. B3anMOMCKIIOYEHHME C  MOMOIIBIO
nepemeHHbIX. [lonsTie Mmpiotekca. O peanuzanuu MbioTekcoB. Cemadopbl JIeHKCTPHI.

Tema 19. Knaccuyeckue 3a1a4m B3aUMOUCKIIOYCHUS.

3anaya npou3BoAUTENCH U oTpeduTenel. 3aaada o natu gpunocodax u nmpodiaema
TynukoB. I'pad oxupanus. [IpobGnema uutaTteneid u nucareneid. 3agada O CISLIEM
napuKMaxepe.

Tema 20. MHoronorounoe nporpammupoBanue B OC Unix.

bubmmoteka Posix81x Threads. Cemadopsl U MBIOTEKCHI. J[eMOHCTpAIMOHHBIH
puMep.

Tema 21. Pa3znesnsieMble JaHHbIEC HA TUCKE.

O630p wuMermmMxca Bo3MOxHOCTe. Co3gaHue JOMOJHUTENBHOTO  (paiina.
Cuctemnuniii Boi3oB flock. aiinosbie 3axBatel POSIX. Hekotopbie mpoOieMsl
(haliI0BBIX 3aXBaTOB.

Tema 22. AAnpo onepaunonHoi cucrembl UNIX.

OcuoBuble npunimnbl padotel OC. SAapo kak oOpaboTyuK 3ampocoB. 3arpys3ka u
xu3HeHHbId 1Mk OC UNIX. Dwmynsmusa ¢usnyueckoro kommbioTepa. CTpykTypa u
OCHOBHBIE MOJICUCTEMBI siapa. YmpasieHue mpoieccamu. IIpoiiecc kak 0OBEKT szpa
cuctemsl. [ImanupoBanue BpeMenu npoiieccopa. O6paboTka CUTHAIOB.

Tema 23. YnpasieHue onepaTuBHON NAMATHIO.

[IpoOnemsl, pemaeMble MEHEHKEPOM MaMATH. BupTyanbHas nmaMmsTh U MOAKAYKA.
[Ipocreitmas Moaens BUpPTyalbHOM mamsiTh. (CerMeHTHass OpraHu3aius NaMsTH.
CrtpanunyHas opranuzaius namsTi. CerMeHTHO-CTpaHUYHAs OpraHu3alus MaMsTH.
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Tema 24. YnpasJjieHne annaparypoii; BBO-BbIBO/I.

JIBe TOukM 3peHus Ha BBOA-BbIBOA. BzaumoneiictBue OC ¢ anmapaTypow.
HpaiiBepsl. BBoa-BbIBOJ Ha pa3HbIX ypoBHsAX BC. O ponu anmapaTHBIX NpepbIBaHUM.
bydepuzamus BBoma-BeiBoga. IlmanupoBanme auckoBbIX 0OMeHOB. BupryampHas
daiinoBas cuctema. daiinosas cucrema Ha aucke. [llnna, kem u DMA.

Tema 25. Komnuastop gcc. Cpeacrsa oT/1aaKu.

ABTomartudeckas coopka: yrunura make. PeqakTop Vim: GoJbiiie BO3MOXKHOCTEH.

Cemectp 4

4.3. Jlekuuu

O06beM YacoB

=

HazBanue temnl Ounas 3aouHasn
dbopma dbopma

VYupasnenue Beinoarennem 3agad B OC Linux. 2

IIporpamMMBl 1 TaHHBIE.

SI3bIk [lackane M Hayasla IpOrpaMMHUPOBAHUSL.

[Tonnporpammel. [Iponieypsl. @yHKIINH.

KoHcTpyrpoBaHue nporpamm.

Cucrema tunioB Ilackas.

Daiinel. O6mme cBeaeHUs. TeKCcToBbIC Gaibl.

Agpeca, yka3aTelld U AMHAMUYECKasl NaMsTh. .

OO (N[O [WIN|F-

TeCTI/IpOBaHI/IC M OTJIaJAKa.

[EEN
o

Mopynu u pazaenbHas komnuisinusa. Moaynu B ITackae.

[EEN
[EEN

Bo3MoxxHOCTH Iponeccopa 1 A3bIK acceM6JIepa.

[EEN
N

OcHOBBI cucTeMBI KOMaH 1386.

[EN
w

Crek, MOANpOrpaMMBbl, pEKYPCHsL.

[EEN
IS

OcnoBHble ocoOeHHocTH accemOiepa NASM.

[EEN
a1

Makpocpe/icTBa B MaKpOIPOIECCOop.

[EEN
(o]

My.]'IBTI/IBaI[aLIHOCTB U €€ OCHOBHBIC BH/BI.

NINININDINININDINININININININININ

[EEN
\‘

PaznenpHas Tpancasiims. Iognepxkka moayseit B NASM.

w
D
oo

HNUTOI'O:

4.4. TIpakTuyeckue (ceMUHAPCKHE) 3aHATHUS

O0BeM 4acoB

z

HazBanue teMnl Ounasg 3aouHasn
dopma dopma

Yupagienue BoinosHeHneM 3aaa4d B OC Linux. 1

IIporpamMmel 1 TaHHBIE.

S3pik [Tackanp ¥ Havasia IPOrpaMMHUPOBAHMSL.

ITognporpammsl. [Tponenypsl. @yHKIUN.

KoHcTpynpoBaHue nporpamMmm.

Cucrema tunos Ilackas.

Daiiner. O6mme ceaeHus. TeKcToBbIE (Gaiibl.

o|~Njo|lo|Mw|[N(-
S

Aﬂpeca, YKa3aTeJii U JUHAMUYICCKAs NaMsTh. .
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9 TecTtupoBaHue M OTIAJKA. 1
10 | Monynu u paznenpHas komrmusinus. Moy B [1ackaie. 1
11 | Bo3MoxHOCTH MpoIeccopa U si3bIK accembiiepa. 1
12 |OcHOBBI cucTeMbl KOMaH] 1386. 1
13 |Crek, moanmporpaMmbl, PEKypCHsl. 1
14 |OcuoBHbIe ocobenHocTH accemOiiepa NASM. 1 2
15 [MakpocpencTsa u MakpoIpoIeccop. 1
16 MynbTH3aqaqyHOCTh U €€ OCHOBHBIEC BUJIBI. 1
17 |PaznmenwHas Tpancisims. [lonnepskka momyneit B NASM. 1
NTOI'O: 17 8

4.5. JJabopaTopHbie padoThl [I11aHOM HE NpeyCMOTPEHBI

4.6. CamocTrosiTejIbHasi padoTa CTY/IEHTOB

O0BeM yacoB

No HazBanue TeMbl Ounas 3aoyHas
dhopma dhopma
1 | Yopasnenue BoimonanenueM 3aaau B OC Linux. 3
2 | IIporpammbl 1 TaHHEIE. 2
3 | A3wik [lackanp 1 Hayasa mporpaMMHUPOBAHHS. 2 4
4 | Ilognporpammel. [Tpouenypsl. @yHKIMH. 3
5 | KoHcrpyupoBaHue nporpamm. 2
6 | Cucrema tunos Ilackas. 2
7 | ®aiinsl. O6mue cBeneHus. TekcToBbie (ailiibl. 2 9
8 | Anmpeca, yka3aTenu U JMHAMHYECKAS IAMSITh. . 3
9 | TectupoBaHue M OTJIAIKA. 2
10 | Monymu u pa3aenpHas kommwisiiys. Moy B [lackaie. 2
11 | Bo3MOXHOCTH MPOIECCopa U sA3BIK accemoiepa. 2
12 |OcHoBBI cucTeMbl KoMaH 1386. 3
13 |Crek, moAmporpaMmsl, peKypcusi. 2
14 |OcuHoBHbIe ocoOeHHOCTH accembiepa NASM. 3 2
15 MakpocpeacTBa U MakpOIpOIIECCop. 2
16 |MynbTH3a/1a4HOCTh ¥ €€ OCHOBHBIE BUJIBI. 2
17 |PazpenwHas Tpancisus. [loanepsxkka moayneit B NASM. 2
NTOI'O: 39 8

Cemectp 5
4.3. Jlekuuu

O0BeM 4acoB

Ne HasBaHue TeMbl Ounas 3aouHas
dopma dopma
1 | Beenenue B Jupyter Notebook. 2
2 | 3amyck python. IlepBas mporpammaOmmoOka! 3akiagka He 2
onpejeJieHa.
3 | [lepemenHble, BRIpa)KEHUS] W HHCTPYKIIWH. 2 4
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4 | ®ynkuuu. BeizoB pyHkuuu. Matematuueckue GyHKIUU. 2
5 | OcHoBbl Python. OcHoBHbIe THTIEI B Python. 2
6 ITocnenoBarenbnocT. Muaekcupoanue. CraiicuHT. 2
7 | CoBapu. MHOXecCTBa. 2 9
8 | ®ynknun. O0bsiBIeHNE QYHKIIHA. 2
9 | bubmuoreka NumPy. 2
10 | buGmmoreka SciPy. 2
11 | bubnmoteka Pandas. 2
12 | bubnuoTexku BU3yaln3aluy JaHHbBIX. 2
13 | bubimoTekn MamMHHOTO O0YYEHUSI. 2
14 | UncTpymenTapuii ecrectBeHHOTO si3bika (NLTK) 2 2
15 | ®dyHKIMOHATBHOE TPOrPAMMHUPOBAHHE. 2
16 | OOBEKTHO-OPHUEHTHPOBAHHOE MTPOTrPAMMHUPOBAHHE. 2
17 | CoprupoBka. Criucku. Urenue u 3anuch (haiion 2
HUTOTI'O: 34 8
4.4. TllpakTuyeckue (ceMUHAPCKHE) 3aHATHUS
O0bem yacoB
Ne HasBanune teMbl Ounas 3aoyHas
dbopma dbopma
1 | Beexenue B Jupyter Notebook. 2
2 3anyck python. IlepBas mnporpammaOmudka! 3akaagka He 2
onpejesieHa.
3 | IlepemenHbIe, BBIpaXXEHUs W WHCTPYKITUU. 2 4
4 | ®ynkuuu. Be13oB pyHkimu. Matemarnueckue QyHKIUU. 2
5 [ OcuoBbl Python. OcHoBHble Tunbl B Python. 2
6 [TocnenoBarenbHocTu. MHnekcupoBanue. CraliCHHT. 2
7 | CoBapu. MHOXeCTBA. 2 9
8 | @ynkuuu. O6bsaBaeHre QYHKIUM. 2
9 | bubmmoreka NumPy. 2
10 | BuGamoreka SciPy. 2
11 | buGnuoteka Pandas. 2
12 | bubnuoTexkn BU3yaIn3aluy TaHHBIX. 2
13 | bubnuoTexkn MamMHHOTO OOYYEHHSI. 2
14 | UnctpymenTapuii ecrectBeHHOro s3bika (NLTK) 2 2
15 | ®yHKIMOHANIBHOE NPOTPaMMHUPOBAHUE. 2
16 | OOBEKTHO-OPUEHTHPOBAHHOE TPOIPAMMHUPOBAHUE. 2
17 | CoptupoBka. Cnucku. Urenue u 3anuch ¢aitios 2
HUTOTI'O: 34 8
4.5. JlabopaTopHblie padoTsl [[1anHoM He TpexyCMOTPEHBI
4.6. CamocTosiTeibHasi padoTa CTyJIeHTOB
Ne Ha3Banne TeMbl Obben wacos

OuHas | 3aouHast
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dopma dopma
1 | Beenenue B Jupyter Notebook. 1
2 | 3amyck python. IlepBas mporpammaOmmoOka! 3akiaagka He 1
onpejesieHa.
3 | IlepemenHble, BEIpaKEHUSI W HHCTPYKIIUU. 1 4
4 | ®ynkuuu. BeizoB pynkuuu. Matematuueckue GyHKIUU. 1
5 | OcHoBbl Python. OcHoBHbIe THTIEI B Python. 1
6 ITocnenoBarenpnocT. Muaekcupoanue. CraiicuHT. 1
7 | CoBapu. MHOXecCTBa. 1 9
8 | dynknuu. O0bsiBIeHNE QYHKIIHA. 1
9 | bubmumoreka NumPy. 1
10 | buGimoreka SciPy. 1
11 | bubnmoteka Pandas. 1
12 | bubnuoTexky BU3yalIn3aluu JaHHbBIX. 1
13 | bubimoTrekn MamMHHOTO O0YYEHUSI. 2
14 | UnctpymenTapuii ecrectBeHHOTO si3bika (NLTK) 2 2
15 | dyHKIMOHATBHOE TPOrPAMMHUPOBAHHE. 2
16 | OO6BEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHHE. 2
17 | CoprupoBka. Cnucku. Urenue u 3anuch ¢aiiion 2
HUTOTI'O: 22 8
Cemectp 6
4.3. Jleknuu
O0bem yacoB
Ne HazBanue Temsl Ounas 3aouHas
dopma dopma
1 | bazossle cpenctBa si3pika C. OOBsIBICHUS U ONUCAHUS GYHKLIUN 1
2 CranpapTHble (YHKIIMN BBOJA-BbIBOJIA. 1
3 [ CocTaBHOM TUN JAHHBIX U TUHAMUYECKHE CTPYKTYPBHI. 1 4
4 | Makpormporieccop. 1
5 | PaznenbHas TpaHCasIIUA. 2
6 S3bik C ¥ cTruib Kojia. TUIbl yKa3aTenei. 2
7 | IlonHoskpaHHble Tporpammsl Ha C. 2 5
8 [ Posb ¥ MeCTO OnepalmoHHON CHCTEMBI. 2
9 | Beoa-BeiBOA U aitnoBsle cuctemsl. [IpaBa qoctyna K daitnam. 2
10 | IIpoueccel. CBoOMCTBaA mporecca. 2
11 | TepmuHan u ceanc pabOTHI. 2
12 | Ceru u cereBble coeuHeHMs. 11110361 1 MapIIpyTH3AIHSL. 2
13 | Cucrema cokeroB B OC Unix. CemeiicTBa ajipecaliim. 2
14 | Ilpuém u nepenauva aerrarpaMm. II0TOKOBbIE COKETBHI. 2 2
15 | IlapanienbHple TPOTrPaMMBI U pa3iesieMble TaHHBIC. 2
16 | MHoromorouHoe nporpammupoBanue B OC Unix. 2
17 | Pa3genseMble qaHHBIE HA QUCKE. 2
18 | OcuHoBuble mpuHIUTBI padoTel OC. Snpo Kak 00pabOTUYHK 3aIPOCOB. 1
19 | YopasneHue onepaTuBHON NaMSThHIO. 1
20 | YopasneHue annapaTypoii; BBOJI-BBIBO/I. 1
21 | Kommunsrop gcc. CpeactBa oTinaaku. ABTomMatuyeckas coOopka. 1
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| UTOrO:

3 | 8

4.4. IIpakTnyeckue (CeMUHAPCKHE) 3aAHATHUS

O0BeM 4acoB

Ne Ha3Banue Tembl Ounas 3aouHas
dbopma dbopma
1 | basossle cpeactna si3pika C. OObsiBICHUS U OnUCcaHus GYHKIUI 2
2 CrangaptHbie QyHKIIMY BBOAA-BBIBOJIA. 2
3 | CocTaBHOM TUN JaHHBIX U IUHAMUYECKHE CTPYKTYPBI. 2 4
4 | Makpormpoiieccop. 2
5 PaznenbHas TpaHCasAIAs. 2
6 [ A3bik C u ctuib koga. Tunbl ykaszaresnei. 2
7 | IlonnoskpaHHble nporpammsl Ha C. 2 5
8 [ Posb 1 MeCTO OnepaluoHHON CHCTEMBI. 2
9 | Beoa-BeiBOA 1 (haitnioBsle cuctemsl. [IpaBa nocrymna K daitnam. 2
10 | IIpoueccel. CBoOHCTBa mpolecca. 2
11 | TepmuHan u ceanc pabOTHI. 2
12 | Certu u cereBbie coenunenus. L1036 1 MapmIpyTH3AIHSL. 2
13 | Cucrema cokeroB B OC Unix. CemeiicTBa aapecanuu. 1
14 | Tlpuém u nepenava nerrarpamm. II0TOKOBBIE COKETHI. 1 2
15 | IlapamienbHble TPOrpaMMBbl U pa3JiesieMble TaHHbIC. 1
16 | Knaccuueckue 3ajauy B3aUMOHCKIIIOUEHUSI. 1
17 | MHuoromnorouHoe nporpammupoBanre B OC Unix. 1
18 | Pa3nensiemMble JaHHBIC HA JIUCKE. 1
19 | OcHosHble npuHLUIbL padboThl OC. Anpo kak 00pabOTUYHK 3apPOCOB. 1
20 | YmpaBieHue OnepaTuBHOM MaMSITHIO. 1
21 | YopasneHue annapaTypoii; BBOJI-BBIBOI. 1
22 | Kommunstop gec. Cpeactsa oTinaaku. ABTomMatuyeckas coopka. 1
HUTOTI'O: 34 8
4.5. JlaGopaTopHbie padoThl [I1aHOM HE MpeyCMOTPEHBI
4.6. CamocTosiTe/ibHAsI padoTa CTYJI€HTOB
O6beM yacoB
Ne Ha3Banne TeMbl Ounas 3aouHas
dbopma dbopma
1 | basossle cpencTia si3pika C. OObsIBICHUS U ONUCaHUsl GYHKUIUI 3
2 | CrappmaptHble QYHKIIMHM BBOJIa-BhIBOJA. 3
3 | CocTaBHOI TN TAaHHBIX ¥ TUHAMUYECKHE CTPYKTYPBHI. 3 4
4 | Makponporieccop. 3
5 PasnenpHas TpaHCIISIHS. 3
6 | S3p1k C u ctuob kKoga. Tumbl yKazatesei. 3 2
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ITostHO3KpaHHbIe TporpaMMsbl Ha C.

7
8 Posib 1 MECTO ONepalimOHHON CUCTEMBI.
9 | Broa-BeIBOI M daitsioBbie cucTembl. [IpaBa noctyna k daiiam.

10 | Ilpomeccel. CBoiicTBa mporiecca.

11 | TepmuHan u ceanc pabOTHI.

12 | Ceru u cereBbie coequaeHws. LIITI0361 U MappyTH3aIMSL.

13 | Cucrema cokeroB B OC Unix. CemeiicTBa aapecanuu.

Al AP IOOWWWWW

14 | ITpuém u nepenaua aeiirarpaMm. [I0TOKOBbIE COKETHI. 2
15 | IMTapamienpHble IPOrpaMMBbl U pa3feliieMble JaHHBIE.
16 | Kiaccuueckue 3a1aun B3aUMOUCKIIOUEHUSI.
17 | MHuoromnorouyHoe nporpammupoBanue B OC Unix.
18 | Pa3genseMble MaHHBIE HA JUCKE.
19 | OcuoBnble npuHIUIE padoTel OC. Anpo kak 00pabOTYMK 3aIPOCOB.
20 | YopaBieHue onepaTuBHOM MaMSIThHIO.
21 | YopasieHue annapaTypoii; BBOJI-BbIBOI.
22 | Kommuisitop gec. CpenctBa oTinaaku. ABToMaruyeckasi cOopka.
HUTOI'O: 76 8

4.7. KypcoBbie padoThl/IPp0eKTHI YYEOHBIM IIJIAHOM HE MPEAYCMOTPEHBI.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU

[IpenonaBaHue JUCLUUILIMHBI BEAETCS € IPUMEHEHUEM CIEIYIOIIMX BHUJIOB
00pa30oBaTENbHbBIX TEXHOJIOTHMA:

Hngpopmayuonnvie mexnonoz2uu: MCIONb30BaHUE AIEKTPOHHBIX 00pa30BaTEIbHbIX
pecypcoB (3JIEKTPOHHBIE KOHCIIEKT JIEKIMI, METOJUYECKUE YKa3aHHsl K JIaOOpaTOpHbIM
paboTaM, METOJUYECKHME YKa3aHUsl K BBIMOJHEHHIO pacy€THO-Tpaduueckux pador,
METOANYECKUE YKa3aHUSl K CAMOCTOSITEIbHOMY M3YyUEHUIO JUCIUIUIMHBI, pa3MEIEHHbIC
BO BHYTPEHHEW CETH U caiiTe Kadeapbl) MpU NOATOTOBKE K JIEKIUSAM U J1a0OPATOPHBIM
3AHATHUAM.

Paboma 6 xomande: xaxnas nmabopaTopHas padOTa BBITOIHIETCS HECKOIbBKUMHU
CTyJICHTaMH COBMECTHO B Opuranax mo 4-5 ven. [{ns kaxmoit Opuraasl UMEeTCsl CBOE
3ajanue, oOmiee IS CTYJIEHTOB d3ToW Opuraabl. KpoMme »TOro Kaxkablii CTYIEHT
NOJy4yaeT CBO€ WHIMBUIYaJlbHOE 3aJlaHue K MpaKkTUYecKkol paboTe, YacTUYHO
CBSI3aHHOE C BAapUAHTOM 3aJjaHUsl K pacuyeTHO-Tpaduueckoil paboTe, 4TO IMO3BOJISET
MOTHBHPOBATH KaXJI0TO CTYJEHTa Ha COBMECTHYIO pabOTy B KOMaHJIE.

6. @opMBbI KOHTPOJISI 0CBOEHHS TN CIUILTHHBI.

Tekymiass arrectauusi CTYACHTOB TMPOU3ZBOAUTCS B JUCKPETHBIE BPEMEHHBIC
WHTEpBaJbl JIEKTOPOM M TpEerojaBaTeieM, BEAYIIUMHU MPaKTUUECKUE pPaOOThI IO
JTUCITUTUIMHE B CJIEIYIONUX (popMax:

¢ BOIPOCHI K MPAKTHUYECKUM padoTam;

e BOIIPOCHI K DK3aMEHY.
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dopma aTTecTalMy MO pe3yibTaTaM OCBOEHMS JUCLMIUIMHBI IPOXOAMUT B (popme
JK3aMeHa (BKJIIOYaeT B ce0s OTBET HA TEOPETHUYECKUE BOMIPOCHI U PEIICHHE 33a7auu).
CryneHTtam, BBINOJHUBIIUM 75% TEKYyIIMX W KOHTPOJBHBIX MEpPONPHUIATHI Ha
«OTJIMYHO», a OCTANIbHBIE 25 % Ha «XOPOIL0», UMEIOT MPABO Ha MOJTYyYEHHE UTOTOBOM
OTJINYHOU OLICHKH.
o B sK3aMeHaMOHHYIO BEOMOCTb U 3a4ETHYIO KHUKKY BBICTABIISIOTCS OLICHKU
10 IIKaJIe, TPUBEAEHHON B TaOIMIIE:

IIkana OLICHUBAHMA XapaKTCpI/ICTI/IKa 3HaHWA NIpeaAMETA U OTBETOB

OTJINYHO (5) CrygeHt r1iyOOKO M B IIOJHOM O00BEME BiaAeeT MPOrpaMMHBIM
MaTtepuagoM. ['paMOTHO, MCUEpIbIBAIONIE M JIOTUYHO €ro M3jaraeT B
YCTHOW WJU NUChbMEHHOW ¢opme. [Ipu 3TOM 3HAET PEKOMEHIYEeMYIO
JUTEpaTypy, NPOSBISIET TBOPUECKUI MOAXOJ B OTBETAX Ha BOIPOCH U
IPaBWJIbHO OOOCHOBBIBAET NPUHATHIE PELICHUS, XOPOIIO BIAAEET
YMEHHUSMH M HaBbIKAMHU IPU BBITOJHEHUN IMPAKTUYECKUX 3a/1a4.

xopo1to (4) CryzaeHT 3HaeT NporpaMMHbIA MaTepuai, TPaMOTHO U O CyTH H3Jlaraet
ero B YCTHOM WIM NUCbMEHHOW (opMme, JOIycKas HEe3HAUUTEJIbHbIE
HETOYHOCTU B YTBEPKACHUSIX, TPAKTOBKAX, ONPEAEICHUSAX U KaTEropusix
WIA He3HauuTeNbHOe KoiaudecTBO owmubok. Ilpu sToM Bmageer
HEOOXOJUMBIMU ~ YMEHMSIMH M HaBblKAMM  IIPd  BBINOJIHEHUU
IPAaKTUYECKHX 3a/1a4.

yaoBieTBopuTesibHO (3) | CTyA€HT 3HAeT TOJIBKO OCHOBHOW MPOTpaMMHBIN MaTepual, IO0MyCcKaeT
HETOYHOCTH, HEI0CTaTOYHO 4ETKHE (OpPMYITHPOBKH,
HETOCJIEZIOBAaTeIbHOCTh B M3JIAraeéMbIX OTBETaX B YCTHOM WM
nucbMeHHOH ¢(opme. [Ipy 3TOM HEZOCTATOUHO BIAAEET YMEHUSIMH U
HaBbIKaMU IPU BBIIOJHEHUH MpakTHUeckux 3aaad. Jlomyckaer mo 30%
OLIMOOK B M3JIaraeMbIX OTBETAX.

HEYJOBIETBOPUTENBHO (2) | CTyI€HT He 3HAeT 3HAYMTENIbHOW YacTyu porpaMMHoro Marepuania. [Ipu
TOM JONYCKAaeT NpPUHIUNHMAJIbHBIE OLIMOKM B JI0OKa3aTeNbCTBAaX, B
TPAKTOBKE IOHATHHA U KaTETOPHUH, MPOSIBIAET HU3KYIO KYJIbTYpy 3HAHUH,
HE BJIQJICET OCHOBHBIMH YMEHHUSMU M HaBbIKAMHM IIPU BBIIOJIHEHUH
npakTHuyeckux 3agad. CTyIeHT OTKa3bIBaeTcsi OT OTBETOB Ha
JIOTIOJTHUTEIbHBIE BOIPOCHI.

7. Y4eOHO-MeTOAUYECKOEe M NPOrpaMMHO-MHGOPMaINMOHHOE olecneyeHue
AUCHUNIMHBI
a) OCHOGHAA umepamypa:

1. 1.CronspoB A. B. IlporpammupoBanue: BBeneHrue B npodeccuto - Tom 1.
A3bI IporpaMmupoBanus : yaeoHnoe nmocooue / A. B. Ctonsipo. - MockBsa : u3a-Bo
MAKC ITPECC, 2021. - 704 c. http://www.stolyarov.info

ISBN 978-5-3170-6573-7

2. Cronsipo A. B. IlporpammupoBanue: BBeaeHue B npodeccuto - Tom 2.
Cucrembl u cetu: yuebHoe nocooue / A. B. Cronspos. - Mocksa : u3g-so MAKC
[TPECC, 2021. - 704 c. http://www.stolyarov.info

ISBN 978-5-3170-6573-7
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3. CronsapoB A. B. IlporpammupoBanue: BBelneHHe B npodeccuto - Tom 3.
[Tapamurmer: yue6Hoe mocobue / A. B. Cromspo. - Mocksa : u3n-so MAKC
I[TPECC, 2021. - 704 c. http://www.stolyarov.info

ISBN 978-5-3170-6576-8

4. Mapk Jlytu. IIporpammupoBanne Ha PYTHON: Tom 1, wusnmanue
getBeptoe. U3n-Bo O’REILLY, Cankrt-IlerepOypr, Mockga, 2011. - 992 c.

ISBN 978-5-9328-6210-0

5. Mapk Jlytu. IlporpammupoBanne Ha PYTHON: Tom 2, wusnanwme
yetBepToe. U3n-Bo O’REILLY, Cankr-Ilerepoypr, Mocksa, 2011. - 993 c.

ISBN 978-5-9328-6211-7

6. H. Cexynog. [IporpammupoBanue Ha C++ B LINUX/. - Cankr-ITetepOypr,
«bXB-IletepOypr», 2004, 363 c. ISBN 5-94157-355-3

0) OonoinumenvHas Aumepamypa:

Touu I'ennuc. Haumnaem mnporpammupoBath Ha PYTHON: YueGHoe mocobue.
N3nanue nsroe — Cankrt-IlerepOypr: uzn-so bXB - IIETEPBYPI', 2022. — 880 c.,
wi. ISBN 978-5-9775-6803-6

bunn Jlro6anosuu. IIpocroit PY THON. CoBpeMeHHBIN CTHIIb TPOTpaMMUPOBAHUS.
N3a-Bo O’REILLY, — Canxkt-IlerepOypr, Mocksa, 2016. — 480 c. ISBN 978-5-496-
02088-6

¥Yac Makkuan. PYTHON u anamu3 ganaesix: — M3n-Bo O’REILLY / IlepeBox ¢
aari. Crmnkua A.A. - M. JIMK Ilpecc, 2015. — 482 c.: un. ISBN 978-5-97060-315-
4

P. CemxBuk, K. ¥Yoitn, P. Jlonmepo. IlporpammupoBanue Ha sizbike PYTHON.
Y4aeOusif Kype. — u3n-Bo uanektuka, Mocksa, Cankrt-IletepOypr, 2017. — 736 c.
ISBN 978-5-9908462-1-0

Oleksandr PETROV. Introduction to data mining / Oleksandr PETROV, Oleksandr
Shumeyko, Beata BASIURA, Anton Petrov. — Krakow : Wydawnictwa AGH,
2019. — 362, [1] s. — Bibliogr. s. 347—-[363]. — ISBN: 978-83-66364-25-7

H. EnmanoBa, C. Tpenanun, A. Tenrep. Delphi 6 u rexuonorus COM. - Cankr-
[TerepOypr, Mocksa, «ITutep», 2002, 640 c. ISBN 5-94723-149-2

. J. Tonuapos, T. Camuxos. DirectX 7.0. - YueOnsiit kypc. [IporpaMmmupoBanue
rpaduxu.- Cankt-IlerepOypr, Mocksa, «Ilutep», 2001, 520 ¢. ISBN 5-318-00173-4
Kapanmkut C. Caiian. Visual J++. Metomosorus mpogpeccHoHaIbHOTO
nporpammupoBanus 1ist MHTepHeT ¢ ucnonb3oBanueM Visual J++/ u3n-so
«DiaSoft», Kues, 1997. 528 c. ISBN 966-7033-27-9

B) HHTEPHET-PeCypChI:
1. MunucrepctBo oOpazoBanusi u Hayku Poccuiickoit ®Degepauun —

http://MmunoOpHAYKI.pd/

2. @enpepanpHas choyk0a 1Mo Ham3opy B cdepe oOpa3oBaHUS W HAyKd —

http://obrnadzor.gov.ru/

3. MunuctepcTBo oOpa3oBanus U Hayku Jlyranckoit Haponnoit PecryOmuku —

https://minobr.su

4. Hapomusrii coet Jlyranckoit Hapomnoit Pecrryommku — https://nsinr.su
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5. Tlopran ®enepalbHBIX TOCYIApPCTBEHHBIX OOpPa30BATEIBHBIX CTaHIAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

6. ®enepanbHblii mopran «Poccuiickoe odpazoBanue» — http://www.edu.ru/

7. Undopmanmonnas cucrtema «EamHoe okHO gocTyma K 00pa3oBaTeIbHBIM
pecypcamy» — http://window.edu.ru/

8. @enepanbHbIl IIEHTp WH(GOPMALMOHHO-00pPa30BaTENbHBIX PECYPCOB —
http://fcior.edu.ru/

DJIEKTPOHHBbIE OMOJIHOTEYHbIEC CHCTEMbI H PeCypPChI

9. DnekTpoHHO-OMOMMoOTeuHass cuctema «KoHcymbTaHT
http://www.studentlibrary.ru/cgi-bin/mb4x

10. DnekTpoHHO-OMOMMoTeYHas cucteMa «StudMed.ru» —https://www.studmed.ru

NudopmanuoHHblid pecypc OM0JIHOTEKH 00pPa30BATEIbHON OPraHU3aAIUU
11. Hayunas 6ubnunoreka umenu A. H. Konsesa — http://biblio.dahluniver.ru/

CTYACHTA» -

8. MaTepHaJIbHO'TeXHI/IquKOe o0ecrneuyeHue TUCHUIIINHBI

OcBoeHHE  AUCHMUIUIMHBI  «SI3BIKM  MPOrpaMMHUPOBAHMSDY  MPEANOJIATAET
HCIIOJB30BAaHNE aKAJEMUYECKUX AayJIUTOPUH, COOTBETCTBYIOIIUX JEUCTBYIOIINM
CAHUTAPHBIM U MPOTUBOIIOKAPHBIM MIPaBUIIAaM U HOPMaM.

JIeKUMOHHBIC 3aHATHS: ayAUTOPHUS, OCHAIIEHHAS MPE3CHTAMOHHOW TEXHUKOUN
(IpoeKTOop, FKpaH, KOMIIBIOTEDP).

[IpakTHuecKkrue 3aHATUS: KOMIUIEKT 3JIEKTPOHHBIX CIANAOB, ayJIUTOpUS C
NIPE3CHTAIIMOHHON TexXHUKou (mpoekTop, 3KkpaH, I[IK), KOMIbIOTEpHBIM Kiacc ¢
n0CTynom B MIHTEpHeT.

[Ipouee: pabouee MecTO mMpenogaBaTens,
noctynom B MIHTepHeT.

OCHAIIIEHHOE KOMIIBIOTEPOM C

[IporpamMmmHOe o0OecredeHue:

DyHKIHOHAIBHOE
Ha3HAYeHue

BecnaartHoe
NMPOrpaMMHoe
o0ecmeueHnue

CcblIKH

OducHblii TakeT

Libre Office 6.3.1

https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

OHepaHI/IOHHaH CcHuCTCMa

UBUNTU 19.04

https://ubuntu.com/

https://ru.wikipedia.org/wiki/Ubuntu

bpaysep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

bpaysep

Opera

http://www.opera.com

I1oYTOBBI KJIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

Daii-MeHeKep

Far Manager

http://www.farmanager.com/download.php
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http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php

ApxuBarop

7Zip

http://www.7-zip.org/

I'paduaeckuii penakTop

http://www.gimp.org/

GIMP  (GNU Image

http://gimp.ru/viewpage.php?page id=8

Manipulation Program)

http://ru.wikipedia.org/wiki/GIMP

Hporpamma  TpexmepHoro KOMIITAC-3D v18.1 https://kompas.ru/kompas-3d/download/
IIPOCKTUPOBAHUA
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator

9. OueHo4YHbIE CPeCTBA MO0 JUCUMUILIMHE

[lepeuenp

Hacoopr

(oH1a OLIEHOYHBIX CPEICTB N0 Y4eOHOM AUCHUIIIHHE
«SI3BIKK TPOTPAMMUPOBAHUS

KOMIICTCHITUHN

(?I€MEeHTOB

KOMITICTCHITHI ),

pe3yibTaTe OCBOCHUS YYeOHON AUCIUIUIMHBI (MOJIYJISI) UITU TIPAKTUKH

dopMHpyEMBIX B

Ne | Kon ®opmynupoBka | MHaukaTopsl Kontponupyemsie TE€MbI [DTaIbl
1/ | KOHTPOJIA | KOHTPOJIUPYEMO | JTOCTHIKCHUN y4ueOHOU JTUCIUIUTAHEL, ((hopmupo-
n | -pyeMod | ii KOMIETEHIIMH | KOMIIETEHLIUU (Mo | mpakTUKu BaHUs
KOMIIETEH peanuzyemoit (cemectp
-1IUH JUCITUTIIINHE) M3YYCHHUSI)
1 | TIK-09 Crnocoben IT1K-09.1 Tema 2. OnepainnoHHble 4
pa3pabateiBaTh | Pa3zpabaTsiBaet CHUCTEMBI " BUJIbI
IporpaMMbl U | IPOTPAMMBI U UX OJOKH | MOIH30BATENHCKOTO
ux 0J10KH, | AJis pereHust | uatepdeiica.
OpOBOAUTH HX | OTACIBHBIX 3a71a4 | Tema 5. d3wik Ilackaib 4
OTHAAKY U | IpuOOPOCTPOCHHUS 1 HaYaIa
HaCTPOUKY Ul
IpOorpaMMHUPOBaHUA.
pereHus
OTJICTBHBIX
3a1a4y
IPHOOPOCTPOEH Tewma 6. 4
1. [ToamporpaMmel.
[Ipouenypbl. DyHKIHUH.
Tema 12.  Anpeca, 4
yKazaTeln U
JAHAMHUYECKas MaMATh.
Tema 17. Bo3MoxHOCTH 4
nporeccopa u SI3BIK
accemOrepa.
Tema 20. OcHOBHBIC 4
0COOEHHOCTH
accemOniepa NASM,
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http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
https://kompas.ru/kompas-3d/download/
http://www.pdfforge.org/pdfcreator

IT1K-09.2 IIpoBoaut
OTJIaJIKY U HACTPOHKY
porpaMm JUIs
pelieHuss  OTHEJIbHBIX
3aj1a4
pruOOPOCTPOCHHUS

Tewma 2. [1yTh
pazpaboTknOmmnodka!
3akjaagka He
ompejeseHa.
Hcnonn3oBanue
IPUMEPOB KOJIa.

Tema 4. ®dyuxkuuu. BeizoB
GyHKIHH.

Tema 6.
IlocenoBaTENEHOCTH.

Tema 14. bubaunorexku
MAaITUHHOTO OOYYCHHSI.

Tewma 16.
O yHKIIMOHAIBHOE
IPOrpaMMUPOBAHUE.

Tema 1. bazoBbie
cpeacTsa sa3bika C.

Tema 3. CocTaBHOM THII
TAHHBIX U
TUHAMUYECKUE

CTPYKTYPBL.

Tema 14. Cetu wu
MIPOTOKOJIBI.

Tema 20.
MHoromnorounoe
MPOrPaMMHUPOBAHUE B

OC Unix.

Iloka3zarenun u KPpUTEPHUH OLICHUBAHUA KOMHGTEHHHﬁ, OITMCAHHC IIKAJ

OICHUBAHUA
Ne | Kon NHnukaTtopsl [Iepeuenn manupyeMbix ([Kontponupy| HanmeHoBanu
/T | KOHTPOJIMP | TOCTUKEHUI pe3yJIbTaToOB €MbIE TEMB] € OLIEHOYHOIO
yemoi KOMIIeTeHIIMH (110 yueOHOM CpeacTBa
KOMIIETEHI] | peaau3yeMon TUCLIUILINHBI
15071 JUCITUTIITUHE)

1 | IK-9 I1K-09.1 3HaTh: ocHOBHI (Tema 1 Bompocet u
PaspabatbiBaer pOrpaMMHPOBaHMs Ha si3bIkax ([ema 2 3aJ]aHUs K
nporpaMmbl MU HX | BRICOKOTO W HHU3KOTO YPOBHS, Tema 3 HpaKTI/IqCCKOﬁ
0J10KH1 US| s pasmiunpix |1eMa 4 pabore,
pelieHns OICPALMOHHBIX ~ CHCTEM,  C Tema 5 BOIIPOCHI K
OTACTBHBIX  3AMAY | oo e o oo oM WHTepHET- Tema 6 AK3aMEHY.
NpHOOPOCTPOCHHS | CXHOTOLYII. Tema 7

Tema 8
I1K-09.2 [IpoBoguT | YMerh: PaspabarsiBact |Tema 9
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OTJIAJKY U | mporpaMmbel U ux Onoku ans [Tema 10

HaCTPOWKY pelleHHs OTHENbHBIX 3afau [Tema 11
[porpamm A | IprOOPOCTPOCHHS. Tema 12
peleHus Tema 13

OTHeNbHBIX  3ajay | Baaaerb: IIpoBoant oTnaiaky Tema 14

npudopocTpocHuss | 4 HAaCTPOMKY MPOrpamMM sl Tema 15
pelieHus OTAEIBHBIX 33134 Temal6

pUOOPOCTPOCHHUS. Temal7

Temal8

Tema 19
Tema 20
Tema 21
Tema 22
Tema 23
Tema 24

©~NOo Ok

10.

11.

12,

13.

14,

@®oHIbI OLIEHOYHBIX CpE€ACTB II0 JUCHUILJIUHE «S3bIKH nporpaMmMupoOBaHHUs»

OueHouHble cpeacTBa I TeKylIeld aTTecTanuu (MpakTu4ieckasi padora):
Borpocsl k nmpakTuueckum padoTam:
3Hasi, 4TO KOpPEHb N- CTENEHH M3 X PaBEH X B CTENEHH 1/n, U UCHOJIb3Yysl CBOE
MOHMMAaHUE HCMOJIb30BAaHUSI KOMIUIEKCHBIX uncesl B Python, Haiinute KBampaTHBII
KOpeHb u3 -17.
Hcnonb3yss uHcTpykuuu Python, Bbeumcnure ocratoxk ot neneHust 17 Ha 7 wu
COXpPAaHHTE pE3yNbTaT B NEPEMEHHONW C UMEHEM Z. 3aTeéM ¢ IMOMOIIBIO OJHOIO
oneparopa Python u 6e3 ckobok yMHOXbTE IepeMeHHY10 Z Ha Z+3.
3actaBbTe 0HY KoMaHIy Python oroOpaxats 3HaueHue BbhipaxeHus 1.2e+3+34.5
20 pa3 Ha 3KpaHe, KaXIbli pa3 pa3aeiisisi UX TOYKOU C 3aIsATOu.
Kakue tunsl yncen ucnonszyrorcs B [IMTOHE?
Kak 3anuceiBarorcsa komruiekcHbie uncia B [IMTOHE?
Kakue ocHOBHBIE orepanuu co crpokamu npumeHnstores B [IMTOHE?
SIBJIAIOTCS I COBMECTHUMBIMHU J1Be Bepcuu [Iutona — Python 2 u Python 3?
Coznaiite mepemenHnyto a = 10, 9To0Obl BO3BECTH 3HAUCHHE B 3 CTCICHb M HAWTH
OCTaToK OT aesieHus Ha 3 (kox nmporpammel Ha [IMTOHE).
Haiinure miomans kpyra ¢ paguycom 1.23456 (Cuutaem ©t = 3.14).
Haiinure, uctunno iu, 4to 2 B 10 crenenu 6osbiie 1000 npu ycnoBuu, uro 4 B 7i
CTEIICHU MEHbIIIE 8 B SH.
Mpbl npuHMMaeM I1eJIo€ YKCJIO Ha BBOJI C KJIaBHATyphbl, BBIBECTU 'Il€HA BHIIIE
pbiHKa", ecnu uncio Beime 1200, "ueHa Huxke peIHOUHON", eciu yuciao MeHsbie 800
1 "Bce OK" B OCTaJbHBIX Ciiy4asx (IpeACTaBUTh KOJ MPOrpPaMMBbl).
Pacnieuaraiite ¢ 4 mo 8 cumBon (passl "IlpuBer Mup!" npuBenéHHbIE K BEPXHEMY
pErucTpy.
Co3pailiTe mepeMEHHYI0, KOTOpasi XpaHUT OMUCAHHUE 3TOW 3aJayd KaK CTPOKY,
paszienTe ClIoBa MO MpodesiaM U MPUBEAUTE K HUKHEMY PETUCTDPY.
Hanumure xoa, KOTOPBIM NPOBEPSET, SABISIETCA JI IEPEMEHHAsI X CTPOKOW, U €CIIH
Ja, TO €ClAM B CTPOKE OOJbIlEe OJHOTO CjoBa (CIOBO -3TO MOCIEAOBATEIHLHOCTH
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15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

NOJAPSJ UIYIIMX CUMBOJIOB 0€3 MpoOeoB), TO BRIBOJUT HA IKPAH KOJUYECTBO CJIOB
B 3TOM CTPOKE U CaMHU CJIOBa B aj(aBUTHOM TMOPSAIKE.

HamummuTe koa, KOTOpPBIH BCE 3JEMEHTHI MAacCHBa X C HeYeTHBIMM HHICKCAMU
NepecTaBUT B 00paTHOM HOPSAKE.

Hanumwre nukn, KoTopsiid BBIBOAUT Bee unciaa oT 0 no 500, nensdmmecs Ha 7, ecinu
B HUX €CTh Iudpa 8.

Co3paiiTe  CIIMCOK 8, COCTOSIIIMH M3  Kakux-To  3neMeHToB. CospaiTe
ciucok b Takoro ke pasmepa, Kaka, COCTOSANIMA M3 KAKUX-TO DJIEMEHTOB.
BhIBeiMTe HyMEpOBAHHBIM CITUCOK Tap W3 JIEMEHTOB CITMCKOB a U D.

Jan maccuB ctpok mas. OZHON CTPOKOM co3/aliTe CIoBapb, B KOTOPOM IO KIIIOUY
CTpOKH OyJeT 3amucaHa napa (KOpTeX JJIUHBI 2) (MHIEKC CTPOKA B MacCHMBE mas,
JTUHA CTPOKH).

Hanummre nporpammy dublicate.py, KoTopasi CYMTBIBAE€T CTPOKY OT IOJIH30BATES,
a 3atem otoOpaxkaeT 30 KOMUil 3TOM CTPOKH, KaxKJask Ha OTIACIbHOM CTPOKE.
Hanummre nporpammy «pole tr.py», KOTopast BBIYUCISET IUIOMAAb TPEYTrOJIbHUKA
OpU YCJIOBHM, YTO TIOJNH30BATeNlb BBOJUT BHICOTY M JJIMHY OCHOBaHUS
TpeyroiapHuKa. OOpaTuTe BHUMaHUE, YTO BBHICOTA U JJUHA OCHOBAHHS MOTYT OBIThH
HET[EJIBIMHU YHCITaAMH.

Hanummre nporpammy «odsetki.py», kotopasi paccuutaer OanaHc cuera 3a N JierT,
rJe HayaibHbId OamaHc cyeta paBeH SPK, a mpouenTtHas craBka paBHa P %
TOJIOBBIX (IPUMEHSIETCS €KEMECIUHAs KaluTalIu3aIus).

Hamummre mnporpaMmy «even.py», KOTOpas CUMTBIBAE€T II€JI0€ YHCIO OT
MI0JIb30BATENS U OTOOPAXKAET, YETHOE ITO YHUCIIO WM HEYETHOE.

Hanumre nmporpammy «integer.py», KOTOpasi CHUTBIBAET YHCIIO OT MOJIb30BATENS U
O0TOOpaKaeT, SIBJSETCS JIM OHO IIEJIBIM UJIH HETICIIbIM.

Hanummure nporpammy "prk.py", KoTopasi BEIYHCISIET BCE NEHCTBUTEIBHBIE KOPHU
KBaJIpaTHOTO ypaBHEHUd Buaa ax2+bx+c=0, rae a, b u ¢ 3a1ar0TCs MOIB30BATEIIEM.
[IporpamMma momkHa CHaudajga TPOBEPHUTH, SBIACTCA U BBEACHHOE ypaBHEHHE
JIEHCTBUTEITLHO KBAIPATHBIM.

Hamummre mnporpammy «even2.py», KOTOpas CYUWTBIBAET LEJIOE YHUCIO OT
MOJIb30BaTeNsl U 0€3 MUCIOJB30BaHus onepaTopa if oroOpaxaeT, SBIsSETCS JU YUCIIO
YETHBIM WJIM HEYCTHBIM.

Hanummre mnporpamMmmy «number.py», KOTOpass mpeoOpa3yeT CTPOKY YHCell,
BBEJICHHYIO M0JIb30BaTENIEM, B TEKCTOBYIO (hOpMY:

a. HelM(POBBIC CUMBOJIBI CIICTyeT UTHOPUPOBATH
b. MBI KOHBEpTHpPYEM ITUGPHI, & HE YUCIIa, TO3TOMY : 1. 911 310 " MEeBATH OMH oxuH" ii.
1100 »To " oquH OQWH HOJIB HOJIB".

27,

28.

Bona 3amep3zaet nipu 32 rpanycax no @apeHreiTy u kunut npu 212 rpamycax mno
®dapenreiity. Hanumure nporpammy "grades.py", oToOpakarIllyr TaOIUIly
npeoOpazoBanus rpaaycoB Llenbcust B rpanycel @apenreiita B nuamnasone ot -20 10
+40 rpagycoB Llenbcusi (¢ marom 5 rpaaycoB). He 3a0yapTe MOCTaBUTH 3HAK
TUTFOC/MUHYC PSIIOM C TEMITepaTypo.

Hanummre nporpammy «ratings.py», KOTOpasi C4UTHIBAET

ITOCJICAOBATCIABHBIC OIICHKHU I10JIB30BATCIIA U
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e TIPOBEPSET, €CTh JIM BBEAEHHAS OIICHKA B CIHCKE JOMYCTUMBIX OLICHOK B
OTJeIIe OICHOK

e €CIIM OIICHKA €CTh B CIHCKE JIOIMYCTHMBIX OIEHOK Ha OTJAEJE OIEHOK, OH
I00aBIISIET €€ B CIIHCOK TOJTYYCHHBIX OICHOK

o ecim ObUT HaXKaT TOJILKO Enter, 3TO 03Ha4aeT KOHEI| CIHCKA MOJTYYCHHBIX
OIIEHOK

o oToOpaxkaeT cpegHee apu(MeTHUECKOe, PACCUMTAHHOE [IJIs CIHCKa
HOJYYCHHBIX OICHOK.

29. Jlns yero ucroiabzyercs meros rjust() ?

30. Jlist uero ucmonb3yercs metox extend()?

31. Hanumure nporpammy «tryg.py», Kotopas OyleT CUMTHIBATh YroJl B rpajycax OT
MOJIB30BATENSI U OTOOPAKAaTh 3HAUYEHHUE YETHIPEX OCHOBHBIX TPUTOHOMETPHUUECKUX
dbyHKuuMii (sin, cos, tan, ctg), €Ciau 3TO BOZMOXHO JIJIsl JAHHOTO YTJIa.

32. Hanmumute nporpammy «lotto.py», kotopas OyaeT oToOpaxkarh 6 CIy4allHBIX
HEMOBTOPSONIMXCA uncen ot 1 1o 49.

33. Harumute mporpammy "words.py", KoTopas OyJIeT 4uTaTh HEKOTOPBIA TEKCT OT
MIOJIb30BATEISI, @ 3aTeM PA3ACIATh €r0 Ha MPeasoKeHus (IpearoiaraeM, 4To ToUKa
OJTHO3HAYHO pa3feiisieT MPEAJNOXKEHUs) W Ui KaXAOro NPEIOKEHHUS Oyaer
O0TOOpaXkaTh, CKOJILKO B HEM CJIOB (MpEAIoJiaraeM 4YTo MpoOes pas3iesnseT ciloBa B
MPEIIIOKEHHHN ).

34. Kakue KOMIIOHEHTBHI JOJDKHBI TPUCYTCTBOBAaTh B KOHCTPYKIIMU OTMPEICICHUS
byHKIIUN?

35. Hanumure ¢yHKIM0, KOoTopas OyAeT TeHEepHpoBaTh CIIyyalHOE MpeIOKEHUE,
colepkaiiee  3aJaHHOE€  KOJWYECTBO (MO  yMOJNYaHUIO  5)  ciaydyaiHO
CT€HEpUPOBAHHBIX CJIOB.

36. Harmumure mporpammy  "liczby slownie2.py", koTopas 1  BBEIEHHOTO
necsaTuyHoro 4yucna (B auamnazoHe 1-1999) Oymer oroOpaxkaTh €ro 3HauY€HUE,
3alMCaHHOE CJIOBAMH.

37. Hanmmute mporpammy ,,liczby rzymskie2.py", kotopas mpeoOpa3yeT BBeAEHHOE
PUMCKOE YHUCJIO B €T0 IECATUYHYIO (hopMmy.

38. Kak co3aaTh mycToe MHOKECTBO?

39. Hanmumure nporpammy studenci.py, KoTopast OyAeT UCIIONb30BATHCS TSI XPAHCHUS
CTIMCKA DK3aMEHAI[MOHHBIX OIICHOK CTY/ICHTOB.

40. Hamummre mnporpammy  «lotto.py», koTopas oToOpakaer 6  Ciy4yalHBIX
HETMOBTOPSOMMXCS urcen ot 1 1o 49.

41. Usmenute nporpammy «lotto» Takum o6pa3om, 4TOOBI OHA OTOOpakasa CiydaiiHbIe
YHuCiia OT HAUMEHBIIEr0 K HAuOOIbIIIEMY.

42. Usmenute mporpammy "lista studentow" Takum oOpasom, UYTOOBI OHa
JOTIOJTHUTEIHHO BBIYUCIISUIA CPEAHIE OIIEHKH BCEX YUCHUKOB.

43. Co3aTh HOBBIM CIIHUCOK HA OCHOBE HECKOJIBKUX CYHIECTBYIOIIUX CIIMCKOB.

44, C moMoIIIpI0 TeHepaTopa COCTaBbTE CIHUCOK, COIEPIKAIIUI BCE UnCia, KpaTHBIC 3, OT
1 mo 33.

Ucnons3yiiTe QyHKIMIO QUIBTPA, YTOOBI YAAIUTH U3 HETO BCE YETHBIE YUCIIA,
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Ucnonb3ys ¢ynknuro lambda u ¢yHkiuio map, BCe AIEMEHTHI Pe3yJbTUPYIOIIETO

CIIMCKA BO3BECTH B KYO.

C momomipto yHkmmii reduce u len BIMUCIUTE cpenHee apuMeTUIECKOe FJIEMEHTOB

MOJTYYE€HHOTO TaKUM 00pa3oM CIIHCKA.

45. Co3naiiTe TpH CIIKCKA IO 5 3JIEMEHTOB B KaXKJIOM:

MMEHA - C UMECHAMHU COTPYHHUKOB,

9achl - C KOJIMYECTBOM OTPabOTaHHBIX YaCOB,

CTaBKa - CO CTaBKOM B pyOIIsiX 3a yac paboThI.

UCIIONB3Ys PyHKIMH Zip, map, reduce u filter (1, BO3MOXKHO, TeHEPaTOPHI CITUCKOB),
0oTOOpa3uTe MMEHA W 3apIuiaThl (IovacoBas 3apaboOTHas IUlaTa, YMHOXKEHHAas Ha
KOJIMYECTBO OTPAOOTAaHHBIX YACOB) TEX COTPYIHUKOB, KOTOpBIE 3apaboTanu OobIle,
YeM CpeJlHss 3apIuiaTa.

46. Hanumure mnporpammy, "type.py", KoTopas OyJaeT oToOpakaTb Ha JKpaHe
cozepkumoe (paiisia ¢ UMEeHeM, 3aJJaHHBIM TI0JIb30BATEIIEM.

47. Hanumure nporpammy lista.py, kotopas: - a) Ecnu Ha nucke HeT daiina "lista.txt",
TO MporpaMMma 3arpyaeT CIHUCOK YYEHUKOB (UMs, ¢aMuius, rpynmna) oOT
MOoJB30BaTeNlsl M coxpanseT ero B ¢aiin "lista.txt,, - 0) Ecniu daitn "lista.txt" yxe
€CTh Ha JWCKE, TO MPOTpaMMa 3arpy3uT U3 HETO CITUCOK YUYEHUKOB (MM, pamMums,
rpynmna), ¥ TO3BOJUT IOJIB30BATENI0 J00ABIATh HOBBIX yYUYEHHKOB B CIHCOK, H,
HAKOHEII, COXPaHHUTh CITUCOK BEPHYTHCS K (aiiry.

48. Hanummre mporpammy «random_file.py», KoTopas CUMTBHIBAET OT IOJIH30BATENS
TPU LETBIX Yucha: a, b U n, a 3aTeM reHepupyeT (aiis, coiepKalmil n CTPOK,
KaXJasi U3 KOTOPBIX COJEPKUT CIydaHOe IIeJIoe YHCIIO OT a J0 b. B pasubix
JUHUSX MOTYT HaxOJUTCA pa3Hble YUCIA, HO OJHO U TO KE YUCIO MOXKET
BCTpeyaThes B (aiine 6osee 0JHOTO pasa.

49. Hanmummre nporpammy «random_file2.py», koTopasi OTaU4aeTcst OT MPOTpaMMBbl U3
ynpaxkHenust 11l TeM, 4To yka3zaHHOE YMCIIO MOXKET BCTpeuaTbcs BO BceM (paiiie
TOJIBKO OJUH pa3. B ¢aiisie He MoxkeT ObITh OOJIbIIE CTPOK, YEM IJIMHA JUana3oHa
oTamob.

50. Hanmmute mporpaMMmy, KOTopasi HaWgeT Bce (Qailibl B KaTaylore, yKa3aHHOM
MI0JIb30BaTEJIEM, U BCE €ro MOJAKATAJIOTH, COJACPIKaIIe YKa3aHHYIO MOJIh30BaTelIEM
CTPOKY.

51. HanuimuTe nporpaMMy, KOTOpasi HAXOAUT CaMbIi CTApbI U caMblil JIMHHBINA (aii
B 33JIaHHOM KaTaJIOT€ U BO BCEX €r0 MoJIKaTaiorax.

52. HamuiuTe nporpaMmmy, KOTOpasi HAXOUT BCE TTOBTOPAIOIIHECS (ailibl B 3aJJaHHOM
KaTrajore M BO BCEX €ro IMojKaTajorax, T. €. (pailyibl, UM KOTOPBIX TOSIBISETCS
0oJsiee YeM B OJJHOM MECTE OJHOBPEMEHHO.

53. Hanumute nporpammy ° narzedzia.py’ 1iiist pabOThI CO CKIIaJI0M HHCTPYMEHTOB.

[Iporpamma mnpegHa3zHaueHa I BBITIOJHEHUS CiERyomuX GyHKIWA: J00aBIeCHUE

HOBOTO HWHCTPYMEHTAa B CIIMCOK, M3MCHCHHE KOJIMYECTBA CIAWHWI] WHCTPYMCHTA B

CIUCKE (B TOM YHUCJIE BO3MOXKHOCTD ITOJTHOTO YAJICHHUS HHCTPYMEHTA MPH YMCHBIIICHUH

KOJIMYECTBa IITYK 10 HYJS), BblIaua HHCTpyMEHTA ( 3allOMHHAHWE BPEMEHU U MMCHH

paboOTHWKA, CHABIIETO WHCTPYMEHT), BO3BpaT MHCTPYMEHTa, CIIHCOK BCEX

WHCTPYMEHTOB, CIIMCOK  JOCTYIIHBIX ~ HMHCTPYMEHTOB, CIIHMCOK  OTITYIICHHBIX

WHCTPYMEHTOB.
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54. Kakas 6ubimroTeka ucroiab3yercs s puzyanuzaiuu napopmaruu B [IMTOHE?

Kpurepun n mikana oueHMBaHUA MO OLEHOYHOMY CPEACTBY TEKYIIETO KOHTPOJIA

(mpakTudeckas pabora)

[Ixana oneHuBaHusg
(uHTEpBAN OAJITIOB)

Kpurepnii onieHuBanus

BBITTOJIHEHBI BCE 3aJIaHUS TIPAKTUIECKOM paOdOThI, CTYICHT YETKO U 0e3
oTn4HO (5) OIMOOK OTBETUJI HA BCE KOHTPOJIBHBIC BOMIPOCHI, HET MOTPEIIHOCTEH B
odopmIIeHUH PabOTHI.

3a/laHusl TIPAKTUYECKOW paboThl BBINMOJIHEHBI C HECYHIECTBEHHBIMU
HeAO4YETaMU WM  HETOYHOCTSMHM;, CTYJA€HT OTBETUJ Ha BCe
KOHTPOJIbHBIE BOIPOCHI C 3aMEYaHHUSIMHU, MPUCYTCTBYIOT HEKOTOPHIE
MOTPEIIHOCTH B 0(OPMIICHHUHU.

xoporto (4)

BBITIOJIHCHBI BCC 3aJlaHHA HpaKTquCKOfI pa6OTI-)I C 3aMCYaHUsIMU,

YAOBJICTBOPUTCIILHO (3) CTYACHT OTBCTUJI HAa BCC KOHTPOJIBHBIC BOIIPOCHI C 3aMCYAHUSMU,

JIOMYIIEHO HEOPEIKHOCTh M HETOYHOCTh Y O(OPMIICHHH.

HEYJIOBJIETBOPUTEILHO (2)

CTyeHTOM JOMYIIEHBI CePbE3HBIE OUIMOKHU MO COJEPKaHUI0 PabOThI
WM 3aJaHusl TPAKTHYECKOM pabOThl BBIMOJHEHBl HENPABUIBHO;
CTYJIEHT OTBETWUJ Ha KOHTPOJIbHBIE BOMPOCHl C OMMOKaAMH WK HE
OTBETHJI HA KOHTPOJIHbHBIE BOIIPOCHI.

CoNoaRrwdE

OueHouyHble cpeacTBa 1 POMEKYTOYHOM aTTecTAluM (IK3aMeH):
Bomnpocsl k 5k3aMeHy:

[Iporneccop, mamsiTh, mimHa. [IpUHIMIBI pabOThI LIEHTPAIBHOTO MPOIIECCOopa.
Bremnue ycrpoiictsa. Mepapxus 3aliloMUHAIOIMX YCTPOMCTB.
OmnepalroHHbIE CUCTEMBI U BUJIBI TIOJIb30BATENILCKOTO MHTEp(deiica.
Penakropsl TekctoB. [IpaBa nocryna x daitnam.

I'paduueckas noacucrema B OC Unix.

[To3uuKMOHHBIE CUCTEMBI CUUCIICHUS. [IBOUYHAs JOTHKA.

AJITOPUTMBI U BBIYUCIUMOCTb. AJITOPUTM U €r0 CBOMCTBA.

MamurHHOE npeACcTaBICHUE HEIbIX yuce. Yucna ¢ miaBaromen TOYKOH.
[Touste 1ukiaa for PYTHON; omeparop while. Ilukia ¢ mocTycioBuem;

orieparop repeat.

10.
11.
12,
13.
14,
15.
16.
17.

['mo6aneubie nepemennsie for PYTHON.
Konrenmust CTpyKTypHOTO NPOrpaMMUPOBAHUS.
[Toxnporpammel. [Ipouenypst. @yHKIMUM.

CpenctBa paboTsl ¢ cuMBoiamu B [lackae.
Cucrema tunos [lackans.

TexcroBbie daiinpl. TunuznpoBaHHbIe (Gailiibl.
AJlpeca, ykazaTenu U AUHAMUYECKas MaMsTh.
VYkazarenu B [lackane. JlnHaMu4yeckre nepeMeHHbIE.
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18. Monymu B I1ackaine. Mcnionb30Banue MOayen Ipyr U3 Ipyra.

19. Bo3MoxHOCTH TIpoiieccopa U sI3bIK acceMouiepa.

20. [IpaBuna opopmiieHHs: acCEeMOIIEPHBIX TPOTPAMM.

21. OcHoBbI cucTeMbl KomaHT 1386.

22, Opranu3anus cTeka B nporeccope 1386.

23. OcHoBHbIe ocoberHOCTH acceMOiepa NASM.

24. MakpocpencTBa 1 MaKpOIIPOIIECCOp.

25. MHOTOCTpOUYHBIE MAKPOCHI U JIOKAJIbHBIE METKHU.

26. Makpochl ¢ TepeMEHHBIM YUCIIOM MapaMeTPOB.

21. AnmnapaTHasi oAIepKKa MyJIbTH3aJa4HOCTH.

28. CucteMHbIE BBI30BHI U «IIPOTPAMMHBIE MPEPHIBAHUS.

29. [Tonnepxka moxynerr B NASM. ITpumep. OObEKTHBIH KOJ WU MAaIIMHHBIN
KOJI.

30. ApudmeTrka c riaBaroiei TOuKoi.

31. @opMathkl yucen C IUIaBAIOLIEd TOYKOW. YCTPOMCTBO apuU(pPMETHUECKOTrO
corpoleccopa.

32. Komanael BbeumciieHuss Marematudeckux ¢yHknuil. CpaBHeHUE U
00paboTKa ero pe3yibTaToB.

33. broxuots! Jupyter. biokaoTsr Google Colab. TekctoBrie stuetiku Colab.
34. NucTpykium npucBauBanus. JiMeHa mnepemeHHbIX. BplpakeHus u
unctpykuuu B [IMTOHE.

35. Oyukiuu. Be13oB QyHKIMH.

36. Marematuueckue dyHkiuu. Kommosumuu. Jlo6aBiaeHrne HOBBIX (QyHKIIHI.
OnpeneneHue U UCIOJIb30BaHUE.

37. [TapameTrpsl u aprymenThl. [lepemenHbie U mapameTpbl BHYTpU (DYHKITHI
— JIOKaJbHBIE.

38. OcuoBuble Tunb! JaHHBIX B [IMTOHE.

39. Knaccel, 00bEKTEI M TOUEUHAS HOTALIHUA.

40. [TocnenoBaTenbHOCTH.

41. NunexcupoBanne. CnaiCHHT.

42. Crnuckun u koprtexku. Co3gaHue CHUCKOB U KopTexkeil. JloOaBieHue u
yAaJICHHE JIEMEHTOB CITHCKA.

43. CnoBapu. Co3znanue cnoBapeid. JlocTynm, noOaBieHHe U OOHOBJIEHUE
TMOMOIIBIO KJTIOUEH. Y TaJI€HUE 3JIEMEHTOB U3 CIIOBAPEU.

44, MuoxectBa.Onepauun ~ Hax ~ MHOXecTBaMu.  Hemepecekatoiuecs

MHOXecTBa. IlogmuoxkectBo. HanmuoxkectBa. OObemunenme. IlepecedcHue.
Pa3znocTs.

45. CocraBnble onepatopbl. CTpyKTypa COCTaBHBIX OIEPaTOPOB.

46. Omneparuu cpaBHeHus. bynessl onepamuu. OneHka o0beKkToB. OnepaTopsl
if.

47. [Muxer while. Iukisr for. Oneparopsr break u continue.

48. Oyukuuu. OobsBienre QyHkuuid. [Tapamerpsl.

49. O6nactb BuAMMOCTHU B pyHKIMX. [JekopaTopbl. AHOHUMHBIE (QYHKIHUU.
50. YcranoBka u umnopt oubarnoreku NumPy.

51. Co3pnanne maccuBoB. Haekcalus U CIIalCHUHT.
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52. Marematudeckue ¢pyHkiuu NumPy.

53. bubmmoreka SciPy. IMommonyns scipy.misc. IToamomyns scipy.special.
[Toamoynb scipy.stats. JluckpeTHble  pacHpeeiICHUsI. HenpepsiBHbIE
pacripeieneHusl.

54. bubnmorexka Pandas.Cosnmanuwe paradpeiivoB u3 cioBaps. Co3mgaHue

natappeiiMoB w3 cmmcka cnuckoB. Co3manme maradpeiima w3 (aiina.
BzaumopeiicTBue ¢ JaHHBIMU AaTadpeiMoB.

55. bubnuotexa Bu3yanuzanuu gaHHbix matplotlib. Ogopmnenue rpadukos.
MapxkupoBka nanusix. [loctpoenue rpadukoB st MHOKECTBa HAOOPOB JTaHHBIX.

56. bubnmuotexka Seaborn. Temsr Seaborn. bubmuotexa Plotly. bubnmnoreka
Bokeh. JIpyrue 6u61moTeku BU3yann3aium.

57. [Torrynsipabie OMOIMOTEKH MAITUHHOTO O0YYEHHUS.

58. [Tpuniun paboThl MAITMHHOTO O0YYEHHUSI.

59. HNuctpymentapuii ectectBeHHOTO si3bika (NLTK).

60. OyHKIIMOHAIBHOE —TIporpammupoBadue. DyHKIMU  (HyHKIIMOHATIHLHOTO

nporpaMmMmupoBaHusi. CIUCKOBBIE BKIIOUYECHUA. ba3oBbIM CHHTAaKCUC CHHCKOBBIX
BKJIFOUCHU.

61. 3amena map wu filter. MHoxecTBeHHbIe TiepeMeHHbIe. ClOBapHBIC
BKJIIOUEHHUs. ['eHeparopsl. Beipaxkenus-renepatopbl. OyHKIHHU-T€HEPATOPHI.

62. OOBEKTHO-OPUEHTUPOBAHHOE TPOTrPAMMUPOBAHHUE.

63. Casi3piBanue cocTostHUs M pyHKIuU. Kiacesl n ak3emiuispsl. [lepeMenHbie
KJiacca.

64. CoptupoBka. Criucku. Utenue u 3anuch (Hansos.

65. CucreMsl U ceTH.

66. bazoBblie cpenctra s3bika C.

67. Omneparopsl s3bika C. [lepeuncinumelii Tum.

68. Anpeca, ykazaTenu U Oniepary HaJl HUMHA B si3bike C.

69. Crangaptabie (pyHKIMN BBOAA-BBIBO/A B s3bIKe C.

70. Makpoorpenenenuss 1 MakpoBbI3oBbl. Makpocsl n koHcTpykiwmst do { }
while(O).

71. JlupekTHBBI ycaoBHOM kKommmisiiuu. Jlupekrusa #include.,

72, Ponp 1 MecTo onepanmoHHON CHUCTEMBI. Y IPABICHHUE MOJIb30BATEIbCKUMHU
3aJauaMy. YTIpaBlIeHUE BHEIIHUMHU yCTPOWCTBAMH.

73. QaitnoBast cuctema. IlpaBa nmoctyma k ¢ainam. YUreHue u 3amuch
COZIEPKUMOTO (haiIoB.

74. VYmpaienne oObekTamu (QainoBoi cuctembl. Daiisibl  yCTPOWCTB U
KJIaCCU(pUKALUs YCTPOUCTB.

75. ITponecc: uro sTto Takoe. CBoiicTBa mporecca. BupTyaibHoe aapecHoe
npoctpancTBo. [lopoxaeHue nponecca. 3aBepiieHue npoiecca.

76. OxupaHue 3aBepIICHUs; Mpolecchl-30MOu. [lpuMep 3amycka BHEIIHEH
porpaMMebl. BeIToTHEHHE POIIECCOB U BPEMSI.

77, JpaiiBep TepMuHaIa U AUCUUTIINHA JTUHUU. CeaHChl ¥ TPYIIIHI TIPOIECCOB.
YnpaneHue agpauBepoM TepMuHaia. [Ipoeccrei-1eMOHBI.

78. Cetu u cereBbie coemuHenus. [llmo3er u mapmpytuzanus. CeTeBbie

npoTokoJibl. [ToHsiTue npotokona u moaens OSI.
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79. @uszpueckue  KAHAJIBHBIE IPOTOKOJBL.  PU3NYECKHE UM KaHAJIBHBIE
nporokonsl. [Ipotokon IP. [lelitarpammbl 1 moToku. IIpoTOKONBI MPUKIATIHOTO
cios. JlJoMeHHbBIe UMEHA.

80. JleritarpaMMbl ¥ TTOTOKH. IIpoTOKosBl mpuknagHOro cios. JloMeHHbIE
UMEHa.

81. Knuent-cepBepHas MOJEb.

82. [TapannensHoe MporpaMMHUpPOBaHUE U pa3zeliieMble TaHHbBIE.

83. Msoronorounoe nporpammupobanue B OC Unix.

84. OcHoBuble npuHnmnbl padotel OC. Aapo kak 00pabOTUMK 3aMpPOCOB.
3arpy3ka u xu3HeHHbId ki1 OC UNIX.

85. Omymsiiiust  pusmdeckoro  kommbioTepa.  CTpyKTypa W OCHOBHBIC
TIOJICUCTEMBI SI7Ipa.

86. VYnopasnenue nponeccamu. Ilpomecc kak 0OBEKT sApa CHUCTEMBI.
[InanupoBanue BpeMeHu npoieccopa. O0padoTka CUTHAJIOB.

87. VYpaBiieHUE ONIEPATUBHOM MTAMSITHIO.

88. VYnpaBnenue amnmaparypoi; BBOA-BBIBOA. BzammopeiictBue OC ¢
anmapartypoi. O poiiu annapaTHBIX TPEPHIBAHUM.

89. bydepuzamuss  BBOma-BeiBoma. IlmaHupoBaHWe JTUCKOBBIX OOMEHOB.
BupryanbHas ¢aiinosas cuctema. daiisioBas cucreMa Ha JUCKE.

90. Kommusitop gec. Cpenctsa orianku. Ytwinra make. Pegakrop vim,

Kpurepuu u mikanga OIEHUBAHUS MO OIEHOYHOMY CPEACTBY MPOMEKYTOUHOTO
KOHTPOJIS (IK3aMEH)

[xana Kpurepuii onieHuBaHUs
OILICHUBAHUS
OoTINYHO (5) CryneHT riay00oKo U B MOJTHOM 00BEME BIIafieeT MPOrpaMMHBIM

MaTepuajoM, JaeT IIOJHOE€ U JIOTMYECKH CTPOMHOE H3JI0KEHUE
CoJIep’KaHus MPU OTBETE B YCTHOM WK ucbMeHHOU (opme. [Ipu aTom
3HACT PEKOMEHIOBAHHYIO JINTEPATYPY, IPOABIISAET TBOPUECKHUM MTOAXO0/
B OTBETaxX Ha BONPOCHI M IMpPaBUJIbLHO OOOCHOBBIBAET CBOM OTBETHI,
XOpOILIO BiaJleeT YMEHHUSIMH CaMOCTOSITEIbHO 000OLIaTh U M3Jararb
MaTepual U HaBbIKaMU IIPU BBINOJHEHUU MPAKTUYECKUX 3a/1a4.
xopoiuo (4) CryzneHT 3HaeT IporpaMMHBINA MaTepuai, IPaMOTHO U MO CYTH
u3JlaraeT ero B YCTHOM WM TNHMCbMEHHON ¢dopme, pgomyckas
HE3HAUYUTEIIbHBIE HETOYHOCTH B OTBETAX, TPAKTOBKAX U OIPEIEICHUAX
WIM He3HauuTeJIbHOE KojudecTBO omubok. Ilpu stom Bianzeer
HEOOXOMUMBIMA ~ yYMEHHSIMH ¥  HaBBIKAMU TPH  BBIIOJIHEHUU
IIPaKTUYECKMX 33]1a4.

YIOBJIETBOPUTEIHHO (3) CTyz#eHT 3HaeT TOJBKO OCHOBHOW MPOTpPaMMHBIM MaTepua,
JIOTyCKaeT HETOYHOCTH, HEIOCTaTOYHO 4YETKHE (OPMYIHPOBKU H
HEIOCJIEI0BATEIbHOCTh B OTBETAX, M3JAaraéMblX B YCTHOW WIIHU
NUCbMEHHOW  ¢opMe,  MOKa3blBa€T  HEYCBOEGHHE  OTAENbHBIX
CYILIECTBEHHBIX Jeranei. [Ipu 3ToM HETOCTaTOUHO BlaAeeT YMEHUAMU
Y HaBBIKAMHU IIPU BBIIIOJIHEHUM NPAKTUYECKUX 3an1ad. Jomyckaer o
40% ommOOK B U3IaraeMbIX OTBETaX.

HEYOBIETBOPUTEIHHO (2) CTyzeHT He 3HaeT 3HA4YUTEIbHOM YacTH MPOrpaMMHOTO
marepuana. [lpu 3TOM jgomyckaeT NpPHHUMIIMAIBHBIE OLIMOKH B
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JIOKa3aTeNIbCTBaX, B ONPEICICHUU TOHATUM, MPOSBISIET HU3KYIO
KyJbTYpY 3HaHHil, HE BJaJ€eT OCHOBHBIMH YMEHHUSMHU M HaBbIKAMHU
MIPU BBITIOJIHEHUHM TPAKTUYECKUX 3aaad. CTYJIEHT OTKa3bIBAaeTCs OT
OTBETOB Ha JIONOJHUTENIbHBIE BOIIPOCHI

dopma JIincTa U3MEHEHUI U J0N0JTHeHU i, BHeceHHbIX B ®OC

JInct u3MeHeHu U NOIIOJTHEHUN

n/n

Buapl nononxnenuii u JlaTa 1 HOMep MPOTOKOJIa [Toamuce (¢ pactuppoBKoOii)
W3MEHCHUN 3acenaHus Kadeaphl 3aBeyIONIeTo Kadeapoid
(xadenp), Ha KOTOPOM ObLTH (3aBenyromux Kadenpamu)

PaccMOTPEHBI M OJ0OPEHBI
WU3MEHECHHS U JTOTIOJTHEHHUSI
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