degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: ITponsunyTslii Python
110 HANPABJICHUIO: buorexnomorus
NpopuJIb NOArOTOBKHU: buorexnomorus

®usrex-ukoaa buonornueckoit 1 Meaunuuckoit ®u3nku
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 5 (oceHHuil) - JuddepenuupoBannslii 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

CamocrosrensHas padora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2
KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4
[IporpamMmy cocraBunu:

T.®. XupbsHOB, CTapIINK MIPENOAABATETD
M.H. I'epues, kang. ¢pus.-mar. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl THPOPMATHKH U BRIYUCIUTeNsHONU Maremaruku 06.02.2020



AHHOTANMA
Kypc HampaBieH Ha MONy4YeHHE MPAKTUYECKUX HABBIKOB COBMECTHOW pPa3pabOTKU Mpo¢heCCHOHANBHBIX
MPOTPaMMHBIX ~ TPOAYKTOB cpenctBamu  si3bika Python 3. CrymeHTH 3HaKOMSATCS C  OCHOBaMH
00BEKTHO-OPUEHTHPOBAHHOTO MIPOTPAMMHUPOBaHUS M KOHCTPYKIMSIMHU s3bika Python: nexopatop, reneparop,
kiacchl. CTyJIeHTHI TOJydaT HABBIKM B CO3JJaHUM MHOTOIIOTOYHBIX M CETEBBIX MPOrpaMM, MO3HAKOMATCS C
oOmmMpHBEIM HabopoMm Mojynel Python, Hay4aThcsi KOONIEpATHBHO CO3/1aBaTh CIIOXKHBIE MPOEKTHI, HCIIONb3Ys
JUTSL COBMECTHOU paboThI git pero3uTopuii.

1. leau u 3apauun

eap AUCUMNIMHBI

OCBOGHHE CTYIEHTaMHM 3HaHUIl B 00nacTH pa3pabOTKH COBPEMEHHBIX NPHIOKEHHH. OCMBICIEHHOE
[IPUMEHEHHE [I0JyYEHHbIX 3HAaHUM [IPU N3yYEHUH JPYTUX JUCLHUIUIMH.

3agaun AUCOMIIHHBI
* (opMHUpOBaHHE TOHUMAHHS MIPOLECCOB, IPOUCXOISAIINX B BEIYMCIUTEILHON CHCTEME TIPH 3aITyCKE U
paboTe mporpaMM M HPOTPaMMHBIX CHCTEM, IPUHIMIIOB KOPPEKTHOHN mepenadu WHPOpPMAIMU MEXKIY
HUMH U UX B3aMMHOW CHHXPOHU3AIUH;
. o0y4yeHHE CTYIEHTOB METOJAaM CO3JaHHUA KOPPEKTHO palOoTaloUIMX M B3aUMOACHCTBYIOIIMX
[IPOrpaMM € IIOMOIbIO CUCTEMHBIX BBI30BOB OIIEPALIMOHHBIX CUCTEM;
*  (opmMupoBaHHe CIIOCOOHOCTH MPOU3BOAUTEIHLHO HCIIOIB30BATH COBPEMEHHBIC BBIYUCIIUTEIBLHBIC
CUCTEMBI IIPY U3YUEHUU IPYTUX AUCUUIUIMH U IPU BHIIOJIHEHUM UCCIEIOBAHUN CTYICHTAMU B paMKax
BBIITYCKHBIX pa0oT Ha cTeneHb OakaiaBpa.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon n HanMeHOBaHNE KOMITETEHIIUT MHaukaTopsl JOCTHKEHUS KOMITETEHIIUN
VYK-3.1 CmocobeHn  ycTaHaBiuBaTb  pasHble  BUJBI
YK-3 CrnocoGen ocyniecTBIsITh COIMANLHOE KOMMYHUKalUU (yuebmnyro, Hay4HY!O, JIEJIOBYO,
B3aMMOJCICTBUE U PEATTU30BbIBATH CBOIO POJIb B He(opManbHyIO 1 JIp.)
KOMaH[ie VK-3.2 BzaumoznelcTByeT C IpyrMMU Wi€HaMH KOMaHIbI

I JOCTHKCHUA IIOCTaBJICHHOM 3agadun

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI
u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJACTH

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 N
npo(heCCHOHANTBHOM ESTENbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepedHr u 0030pbl WHPOpPMALIUU B
o0yacTu cBoei mpoeccuoHaIbHOM e TeIbHOCTH

OIlK-4.4 Bnageer HaBbIKaMU pabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



YMETB:

- HMCTOPHIO DBOJIIOIIH BBIYUCIUTEILHBIX CHCTEM, OCHOBHBIC (DYHKIHH, BHITIOIHSAEMbIC COBPEMEHHBIMH
OIePallMOHHBIMH CHCTEMaMH, IPUHLIUITBI UX BHYTPEHHETO TIOCTPOCHHS;

- KOHLEMIHUIO TPOLECCOB B ONIEPALMOHHBIX CHCTEMAaX;

- OCHOBHBIC QJITOPUTMBI IUTAHUPOBAHUS IPOLIECCOB;

- JIOTHYECKHE OCHOBBI B3aMMOJICHCTBHS POLIECCOB;

- KOHIICHIIMIO HUTEH HUCIIOIHEHHS M MX OTIINYUE OT OOBIYHBIX POLECCOB;

- TIpOrpaMMHBIC AJITOPUTMBI OPTaHH3ALUU B3aHMMOJCHUCTBHS MPOLECCOB U NPEIbIBISIEMbIE K HUM
TpeboBaHMS;

- OCHOBHBIC MEXaHM3MbI CHHXPOHHU3AIMH B ONIEPAIIMOHHBIX CUCTEMAX;

- OpraHM3aIMIO YIPABJICHHS ONEPATHBHON MaMSTBHIO UCTIOIb3YFOLIMECS IPU 9TOM allrOPUTMBL;

- OCHOBHBIC NIPHHIUIIBI YIIPABICHUS (aliJIOBBIMU CHCTEMaMU;

- OpraHW3alH{IO YIPABICHUS YCTPOMCTBAMU BBOJA-BBIBOJA HA YPOBHE KaK TEXHHYECKOTO, TaK H
IPOrpaMMHOTO 0OeCTIeueHH s, OCHOBHBIC (DYHKIIMH ITOJICHCTEMBI BBO/Ia-BbIBO/IA;

- NPHHIMIBI CETEBOTO B3aUMOJICHCTBUS BBIYUCIHMTEIBHBIX CUCTEM M MOCTPOCHHS PadOThI CETEBBIX
9acTel ONEepaIllMOHHBIX CUCTEM;

- OCHOBHBIE ITPOOJIEMBI OE30MIACHOCTH ONIEPALIMOHHBIX CHCTEM M HOJIXO/IBI K HX PEIICHHUIO.

- HJCOJIOTHIO 00BbEKTHO-OPUEHTHPOBAHHOTO MOX0/1A;

- [PUHLMIIEI IPOrPAMMHUPOBAHUS CTPYKTYP JAHHBIX JUISI COBPEMEHHBIX [IPOrPaMM;

- THUIOBBIC PEIICHHS, IPUMEHSIEMBIC JJISl CO3IAaHHS IPOTPAMM.

- TIOJIB30BaThCi KOMaHAaMU KOMaHJHOTO HHTEPIIPETaTOpa ONepaluoHHON cucTeMbl Linux;

- [OPOXk/1aTh HOBBbIE IIPOLIECCHI, 3aIlyCKaTh HOBBIE IPOrpaMMbl U IPaBWIIBHO 3aBepLIaTh HUX
(YHKLIMOHUPOBAHUE;

- TIOpPOXJaTh HOBBIC HUTH MCIIOMHEHUS U NPAaBIIBHO 3aBepIlaTh UX (yHKIMOHUPOBAHUE,

- OpraHM30BBIBaTh B3aHMMOZEHCTBHE IPOLECCOB YEPE3 MOTOKOBBIE CPEACTBA CBA3H, Pa3IEISIEMYIO
MaMsTh U 04epeid COOOIICHNUH;

- HCIIOJIb30BaTh ceMa(oOpbl U CUTHAJIBI JAJISl CHHXPOHHU3ALUKUU padOThl MPOLIECCOB M HUTEH NCIIOIHEHUS;
- HCIOJIb30BaTh CUCTEMHBIC BBI30BHI JUIs pabOThI ¢ (aitIoBON CHCTEMOI;

- paspabaTbIiBaTh MPOrpaMMBbl JJIsl CETEBOTO B3aUMOJCHCTBHA.

- TPUMEHATH OOBEKTHO-OPUEHTHUPOBAHHBIM MOAXO/ I HAITMCAHUS IPOrPaMM;

- cozgaBarh 6e301acHbIe IPOrPaMMBbL;

- HCIIOJIb30BaTh COBPEMEHHBIE CPEICTBA I HAIIUCAHUS U OTJIAKU IIPOrPAMM.

BJIAJIETD:

- HaBBIKAMH HCIIOJB30BaHMS KOMaHI KOMaHIHOTO HHTEPIPETaTopa B ONepaoHHON cucteMe Linux;
HaBBIKAMM HAINMCAHUS U OTIAJKU MPOrpaMM, MOPOXKIAIOIINX HECKOJIBKO MPOIECCOB MM HHUTEH
HCTIOJTHEHUS;

- HaBBIKAMM HANMCaHUs M OTIAJKHA IPOTPaMM, HCIONBb3YIOMIUX CHCTEMHBIE BbBI3OBBI IS
B3aMMOJICHCTBHS JIOKAIbHBIX IPOIIECCOB;

- HaBBIKAMM HAIMCAaHMA U OTIAIKH MPOrpaMM, HCIOJIB3YIOUIMX CHCTEMHBIE BBI3OBBHI JUI paboTHI ¢
(aiiIOBBIMU CHCTEMaMH ¥ YCTPOHCTBaMH BBOJIa-BbIBO/IA;

- HaBbIKaMH HAIMCaHMA ¥ OTIAJKH CETEBBIX MPHIOKEHHH.

- O0OBEKTHO-OPUEHTHPOBAHHBIM SI3bIKOM IporpammupoBanus (Python 3);

- CpejcTBaMU HCIONL30BAHUS CTaHIAPTHBIX OUOIHOTEK.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI

pabora

1 [ToBTOpenue marepuana 4 1

2 Pabora B komMaHaHO# cTpoke Linux 4 2

3 Pabora ¢ daiinamun 4 1

4 AprymMeHThl KOMMaHTHOM CTPOKHU 4 2




5 Jlexoparopsl 4 2
6 OOBEKTHO-OPUEHTPOBAHHOE 12 3
MPOrpaMMHPOBAaHUE

7 Muoronorounocts B Python 4 2
8 I'enepatopsl 4 2
9 Hreparops! u conpouecchl 4 2
10 |AcuHXpOHHOE IPOrPMMHUPOBAHNE 4 2
11 PerynbspHble BelpaxeHHA 4 2
12 |bubnuoreka pickle 4 2
13 |Git 4 2
Hroro yacos 60 30
Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemectp: 5 (Ocennuit)
1. IloBrOpenue marepuaina

Llemu u 3amaum kypca. [IpBropenue cunaTakcuca si3bika Python: nukn for; mukn while; BeTBieHHe ¢
ucnonb3oBanuem if ... elif ... else; omepartoper break u continue; pabora co cruckamu (list),
cmoBapsimMu  (dict), cTpokamu, KOpPTEXKaMH; AaCCHMITOTHKA ONepauuil; (YHKIHH; TTapaMeTpbl II0
YMOTYaHHI0; (GYHKIMU C HEM3BECTHBIM KOJIMYECTBOM IapaMeTpoB; paboTa co crpokamu. O6paboTka
HCKITFOYEHUI.

2. Pabora B koMMaHAHO# cTpoke Linux

Kopotkwuit 0630p komang u mporpamMm koHconu Linux: Is, cd, mkdir, cat, head, tail, vim, tmux, jobs,
fg, bg, ps, kill,

3. Pabora ¢ daitnamu

Onepanuu uteHust u3 ¢aiiia, 3anuch B (ailil, mpoBepka cyliecTBoBaHUs (aiija u mp. cpeAcTBaMu
Python. ®opmarsr csv, json.

4. ApryMeHTbl KOMMaHIHOU CTPOKHU

bubnuoreku sys u argpath

5. Jlexoparopsl

CuHTaKcHc HanMcaHus aekoparopos. VX mpuMeHeHue.
6. OOBEKTHO-OPUEHTPOBAHHOE IPOrPAMMHUPOBAHHIE

MMapagurmer OOII: wnKancymsnus, HaciegoBanue, nonmumopdusM. SOLID npunnumbl. Kiacchr.
Crarnueckue ¥ KIIACCOBBIE METOJbl. Marmdeckue MeTonsl Kiacca. AOCTpaKTHBIE KIIAacChl.
Hexopatopsl @staticmethod, @abstractmethod, @property. /lekoMno3uiis IporpaMMbl Ha KI1acChl.

7. MHoromnoTtouHocTh B Python

bubmuorexkn thread, multiprocessing. Ocobennoctn wucnonb3oBanus Huteit, GIL. O6men
uHpopmanuei Mexay notokamu, Pipe, Value, Queue.




8. I'enepatopsl

[Monsatn reneparopa. Omeparop yield. ®ynkmms next. [lpumepsl TeHepaTopoB, HamHMCaHUE
reHepaTopoB range, zip, map, enumerte/

9. Utepatophkl ¥ COMPOLECCHI

Marundeckue MeTonbl kKinacca  iter ,  next . [Ipumeps! ucnonb3oBanus. Comporieccbl. Meton
seed().

10. AcMHXpOHHOE TPOTPMMHUPOBAHUE
[MoHsATHS aCCHHXPOHHOCTH TMapajulen3Ma U KOHKYPEeHTHOCTH. brubiroTeka asincio
11. PerynbsipHble BBIpaKeHUS

bubmuoreka re. [lpakTudeckoe ucmoib30BaHHEe MeETOJOB re.match, se.search, re.findall, re.split,
re.sub, re.compile.

12. bubnuoreka pickle
Ucnonb3oBanne oubnmoreku pickle mist cepuanuszanuu u iecepuanu3aii TaHHbIX.
13. Git

Cucrembl KoHTpoJis Bepcuid. Mcnonp3oBanue komMMasg git init; git config; git add; git commit; git
push; git pull; git branch; git checkout. Micnionb3oBanue github.com 3amauu, menu, HUTH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYuebHas ayquTopusi, OCHAIllCHHAs! MYJIbTUMEANA IIPOEKTOPOM U SKPAHOM JUIS YTEHHS JIEKLHI.
VY4eOHBII ceTeBOI KOMITBIOTEPHBIN KJIacc ¢ YCTAaHOBJICHHOM onepanuoHHoOi cuctemoit Linux, Python
3.9 ¢ 6bubnmorekamu: numpy, matplotlib, sklearn, flask, pandas, socket, sqlite3, pyqt5.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Python na npakTtuxe [TekcT], co3nanue KaueCTBEHHbIX IPOrPaMM C UCIIOJIb30BAHUEM MapalIeIn3Ma,
6ubnuorek u marrepHo/M. Cammepdunn, -M, IMK Ilpecc, 2014

JlononHuTeNbHAS TUTEPATypa
1. Python u MmatmuaHOe 00y4enue [ Tekct], kpaliHe He0OXOAMMOE H3/IaHKUE TT0 HOBEHIIIEH
Npe/ICcKa3aTeIbHON aHaJIUTHKE IS 00JIee TITyOOKOro MOHMMAaHUSI METOIOJIOTMU MAallIMHHOTO
o0yuenust/C. Pamika, -M., JIMK Tlpecc, 2017
2. CYB/I : S3eik SQL B npumepax u 3aga4ax [Teker] : yue6. mocodue aiist By3oB / M. @. Acraxosa [u
ap.] — M. : @usmaraut, 2009 .— 168 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. http://www.intuit.ru,
2. http://cs.mipt.ru



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha naGopatopHbIX 3aHATHAX UCIIONB3YIOTCS MYJIbTHMEIUIHBIE TEXHOJIOTUH, BKIIIOYAst IEMOHCTPALIMIO
npe3eHTanuii. Ha kommproTepax B KOMITBIOTEPHBIX KJIaccax OKHA OBITh yCTAHOBJICHBI ONEpaIlMOHHAS
cucrema Linux, python3.6 ¢ 6ubnmorexamu socket, pandas, numpy, matplotlib, sklearn sqlite3.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CTyaeHT, U3y4aronuii Kypc, 10JDKEH, ¢ OHON CTOPOHBI, OBJIA/IETh OOIIUM MOHITUIHBIM arnaparoM, a
C Ipyroi CTOPOHBI, JOJIKEH HAyUUTHCS IPUMEHSTh TEOPETUUECKHUE 3HAHUS Ha IPAKTUKE.

B pesynbrare u3ydeHusi QUCUUIUIMHBI CTYACHT IOJDKEH 3HAThb OCHOBHBIE OIPENENICHUS, MOHSITHSA,
QJITOPUTMBI, YMETh IIUCAaTh MHOI'OIIPOLIECCHbIE 1 MHOI'OHUTEBbIE IIPUIOKEHUS B CpPElE OIEepaliOHHON
cucTeMbl Linux, KOPpEKTHO OPraHU30BHIBATH B3aMMOJEHCTBHE MPOLIECCOB U HUTEH, KaK JIOKAIbHBIX,
TaK ¥ yAaJeHHBIX, paboTaTh ¢ (paiiiaMu U yCTPOWCTBAMHU BBOJA-BBIBO/IA.

VYenenHoe ocBoeHue Kypcea TpedyeT HanpshKEHHOM paboThl cTyaeHTa. B mporpamMme Kypca npuBeneHO
MHHUMaJIBHO HeoOXommumoe Bpems A palboThl cTyneHTa Haj Temoi. CamocrosTenbHas pabora
BKJIIOYAET B ceOsl:

- 4YTeHHE U KOHCIEKTHPOBAHUE PEKOMEHIOBAHHOU JTUTEPATYPHI;

- TpopaboTKy yueOHOro Marepuaia, JOKa3aTeJbCTBO OTACIbHBIX YTBEPKICHUH, CBOWCTB;

- PpelIeHHue 33/1a4, IpeAsiaraéMbIX CTYIEHTaM Ha JISKLIUSAX U J1abopaTopHBIX padoTax;

- TIOATOTOBKY K JJaOOpaTOpHBIM paboTam;

- pellIeHue 3aJaHuil.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBiseTcs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

Iloka3zarenem BinaseHUsl MaTepUaIoM CIIyKUT YMEHHUE pellaTh TEOPETUYECKUE U PAKTUUECKUE 3aadH.
Jis hopMupoBaHHuS YMEHHS NMPUMEHSATh TEOPETUUYECKUE 3HAHMS Ha MPAKTUKE CTYIEHTY HEOOXOIUMO
pemath Kak MOJKHO OOJIbIIIe IPaKTUYECKHX 3a/ad. [Ipu pemieHny 3a1a4y Kaxkaoe JeiicTBue HeoOX0IuMo
apryMEHTHPOBaTh, CChUIASCh Ha M3BECTHBIE TEOpPETHYECKHe cBeneHHs. lIporpamMMbl AOIKHBI JIETKO
YUTATHCS U UMETh MOAPOOHBIE KOMMEHTApUH.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHUS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY WJIU MPETOIaBaTEeNIo, IPOBOISAIIEMY T1a00paTopHbIe padOoTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa nHGOPMATUKY 1 BEIYUCITUTEIHHON MaTeMaTHKU
KYpC: 3
KBaJupuKaAnus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 5 (oceHHuil) - JluddepeHpoBannbiii 3a4eT
PaspaGorunkm:

T.®. XupbsiHOB, CTapLIN PENOAABATEIIb
M.H. I'epues, kaua. ¢pu3.-mMart. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CriocoOeH 0CyIIeCTBIATE COIMATEHOE
B3aUMOJICHCTBUE U PEaM30BbIBATH CBOKO POJIb B
KOMaH e

VYK-3.1 Cmocoben  ycTaHaBnuBaTh  pasHbie  BHJIBI
KOMMYHUKAIIHH (yueOnyto, Hay4qHYIO, JIEOBYIO,
He(OopMallLHYIO U JIp.)

VYK-3.2 B3auMonelcTBYeT ¢ JIpPYIMMH 4YJ€HAMH KOMaHIBbI
IUISL TOCTYOKEHHS TIOCTaBICHHON 3a1a4n

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTMYECKOH MH(OPMAIIK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIIK-4.1 Brnageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalM{ MpH PELICHUN
3a7a4 npodeccHoHAIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJorHueckod wuHpopManmuu B OONIACTH
npo¢ecCHOHANBHON e TeNbHOCTH

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr U 0030pbl MHPOPMALUHU B
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOU (TEXHHYECKOW, TEXHOJOTHYECCKOMN)
nHpOopMaIun

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus auciuiuinabl «IIpoasuryThii Pythony oOy4aromuiics qomkeH:

3HATb:

- HCTOPUIO 3BOJIFONU BBIYUCIIUTCIIBHBIX CUCTCM, OCHOBHBIC (bYHKI_II/II/I, BBIITOJIHACMBIC COBPECMCHHBIMHU
ONepallMOHHBIMU CUCTEMAaMU, IIPUHIUIIBI KX BHYTPECHHEIO ITOCTPOCHUAA,

- KOHICHIUIO IMPOHCCCOB B OIICPAIITMOHHBIX CUCTCMAX,

- OCHOBHBIC AJITOPUTMBI INTAHUPOBAHUSA IIPOLECCOB;

- JIOTHYCCKHUEC OCHOBBI B3aHMO,Z[eﬁCTBPIH mponeccCoB;

- KOHICIIMIO HUTEH UCIIOJHEHUS U UX OTJIUYHUE OT OOBIYHBIX IIpoHEeCCOB;

- IMporpaMMHBIC aJITOPUTMBI OpraHU3alN B3aUMOJICHCTBUS npouecCoB U NpCABABIACMBIC K HUM

TpeboBaHMS;

- OCHOBHBIE MEXaHNU3MBI CUHXPOHH3AIH B ONIEPALMOHHBIX CUCTEMAX;

- OpraHU3alMI0 YIIPABICHUs OIEPAaTUBHON NaMAThIO HUCIIOIb3YOLIUECS [IPU 3TOM aJITOPUTMBI;

- OCHOBHBIE IPUHIIMIIBI YIpaBieHUs (aillIoOBBIMU CHCTEMaMH;

- OpraHu3alMI0 YIpaBIEHUS YCTPOMCTBAMHU BBO/A-BbIBOJa HA YPOBHE KaK TEXHMUYECKOIO, TaK U
MPOrpaMMHOT0 obecIieueHus], OCHOBHbIE (DYHKIIMU HOACHCTEMBI BBOAA-BBIBOAA;

- TPUHLUIBI CETEBOTO B3aWMOJAEHCTBUS BBIYMCIHMTENBHBIX CUCTEM U MOCTPOSHHS pabOThI CETEBBIX

JacTen OMNCPpalMOHHBIX CUCTCM;,

- OCHOBHEIC Hp06.]'IeMBI 0e30IacHOCTH OIICPALUOHHBIX CUCTEM U MMOAXOABI K UX PCIICHUIO.

yMeTh:

HICOJIOTHI0 00bEKTHO-OPUEHTHPOBAHHOTO IOAX0/A;
IPUHIUIIBI IPOrPAMMUPOBAHUS CTPYKTYP JAHHBIX I COBPEMEHHBIX IIPOTrPaMM;
TUIIOBBIE PELICHUS, IPUMEHSIEMBIE IS CO3IaHUS TPOTPAMM.




- TOJIB30BAThCS KOMaHIaMH KOMaHJHOTO HHTEPIIPETaTopa ONepalMoHHO cucTeMsl Linux;
- MOPOXKIATh HOBBIE IIPOLECCHI, 3allyCKaThb HOBBIE IMPOTPaMMBI W TIPaBHIBHO 3aBEepIIaTh HX
(YHKIIMOHUPOBAHUE;
- TMOpOXIAaTh HOBBIC HUTH UCIIONHEHHUS M PABIIILHO 3aBEpIIATh UX (yHKIMOHUPOBAHUE,
- OpraHM30BBIBAaTh B3aUMOJCHCTBUE IPOIIECCOB Yepe3 MOTOKOBBIC CPEJICTBA CBS3U, pa3leisieMyIO
MaMATh U 09ePeIH COOOIICHHIA;
- HCIIOJB30BaTh ceMa(Opbl M CUTHAJBI U1l CHHXPOHH3AIMU pabOoTHI TPOLIECCOB U HUTEH UCTIOIHEHHS;
- HCIOJIb30BaTh CUCTEMHBIC BBI30BHI 1151 paboThI ¢ (hailiioBoil cucTeMoi;
- pa3pabaTbIBaTh IPOrPaMMBI ISl CETEBOTO B3aUMOJICHCTBUSL.
- TNPUMEHATH O0BEKTHO-OPUECHTHUPOBAHHBIM MOAXO I HAITMCAHUS TIPOTPaMM;
- co3aaBarbk Oe301IacHbBIC IPOrPaMMBbI;
- HCHOJIB30BaTh COBPEMEHHBIE CPECTBA JUIS HAMMCAHUS M OTIIQJIKH IPOTPAMM.
BJIA/IETh:
- HaBBIKAMU UCIIOJIb30BaHMs KOMaH]{ KOMaHIHOTO HHTEPIPETAaToOpa B ONEPALMOHHON cucteme Linux;
- HaBbIKAMH HAIHCAaHHUA U OTIAJKH MPOTPaMM, MOPOXKIAFOIIMX HECKOJIBKO MPOLECCOB WM HUTEH
UCIIOJTHEHHS;
- HaBbIKAMHM HANMCaHUs ¥ OTIAJKA IPOTPaMM, HCIONB3YIONIMX CHCTEMHBIC BBI3OBBI IS
B3aHMOJICHCTBUS JIOKAJIbHBIX MPOLIECCOB;
- HaBBIKAMH HANMCAaHHUSA M OTIAJKH IPOTPAaMM, HCIOJB3YIOUIMX CHCTEMHBIC BBI3OBHI JUIS pabOTHI C
(aiiIOBBIMU CUCTEMaMH M yCTPOWCTBAMHU BBOJIa-BBIBO/IA;
- HaBBIKaMU HAIMCAHHS ¥ OTJIAJKH CETEBBIX MPHIIOKECHHH.
- 00BEKTHO-OPUEHTUPOBAHHBIM SI3BIKOM MIporpammupoBanus (Python 3);
- CpeICTBaMH UCIIONB30BaHHS CTAHIAPTHBIX OMOIMOTEK.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

HpI/IMepBI TUIIOBBIX 3aJa4 MJId TCKYWICIO KOHTPOJIA BKJIIOYAIOT 3aJaa4yu CO3daHUs pa3J'IH‘lHOI>i
CJIO)KHOCTH KJIACCOB C HUCIIOJIb30BAHUECM MArn4€CKux METOAOB U UTEPATOPOB:

1. Knacc TpexMepHBIX BEKTOPAMH.
2. Knacc kBaipaTHBIX MaTpHIL.

3. Kitacc 06paboku TeKCTOBOI MH(pOPMAIK C UTEPATOPOM IO CJIOBAM IO YacTOTE BCTPEYAEMOCTH B
TEKCTe.

4. Knacc i ocyIiecTBiICHUs Kiaccu(pukaTopa Habopa YHUCIOBbIX TaHHBIX.

5. Ouepens 6e3 ucnonbp3oBanus list.

6. Crek 0Oe3 ucrionb3oBanus list.

7. IMecHOBaHHEBII MaccuB, 0¢3 HCIOIb30BaHM dict.

8. Co3nath Meppapxuio KJIACCOB, BKIIIOUAIOIIYIO MapaieiorpaMM, KBaapar u poMo.
9. Kiacc IBOMYHBIX JICPEBLEB MOUCKA.

10. Knacc heap.

Ort Bcex cTyneHTOB TpeOyeThCsl yMEHHE CO3/IaBTh CTaHIapTHBIC TeHepaTopbl map, range, zip, enumerate
U JIEKOPaTOPBHI.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB JJIA Z[H(I)(i)epeHL[PIpOBaHHOFO 3a4cTa:

1. CcpulouHast Mozeinb NAHHBIX, HMapaMeTpbl (QYHKUOUS 1O YMOJYaHWIO, (YHKLUMH C HEU3BECTHBIM
YICJIOM 1apaMeTPOB.

2. IMapagurmer OOII, SOLID npuHUuUIib.

3. Coznmanue kiacca B Python, nacrannupoBanue, aekoparop @staticmethod.
4. Marugeckue MeTO/IbI KJIaCCOB.

5. AGctpakTHBIH Ki1acc, OubIroTeKa abce.

6. I'eneparopsl, oneparop yield.

7. Uteparopsr B Python.



8. Comporiecchl.

9. ACHHXpOHHOE MPOrPaMMUPOBAHKE, aSYNCio.

10. Perynsipablie BeIpaXkeHUs, ONOIHOTEKA Te.

11. bubnmuoreka threading, GIL.

12. bubnuoteka subprocess.

13. OOMeH JaHHBIMH MEX]Ty ITPOIECCaMH, pipe.

14. Pabora c panamu Python.

15. lexoparops! B Python.

16. Cepuanuzanys u Jiecepranu3alysi ¢ ucroyib3oBanrem pickle

Kpurepun onennBanus

ITpomexxyTounas arrecranus 1o AucHUIIMHE «OOBEKTHO-OPHEHTHUPOBAHHOE IPOTrPAMMHPOBAHHE
ocyuectsisiercs B popme nuddepeHIMpOBaHHOTO 3a4eTa.

HuddepeHumrpoBanHbIid 3a4€T NTPUHUMAETCS B YCTHOH (hopMme ¢ y4€TOM OLEHKH IO Jad0opaTopHOMY
[IPAKTUKYMY.

VYCTHBIN OTBET MPaKTHUECKHU MCKITIOUAET CIMCHIBAHNE, TTOKA3bIBACT BIIaJIcHUE 0a30BOM TEPMUHOIOTHEH
peaMeTa, yMeHUe TOBOPUTH Ha SI3bIKe MH()OPMATUKH, a TAKXKE IMTO3BOJISICT POBEPUTH 3HAHUE CIIOKHBIX

QJIITOPUTMOB, KOTOpBIC JIOJNTO MHPOTPAMMHPYIOTCS, HO MOTYT OBITh OTHOCHTENIBHO JIETKO YCTHO
0OBSICHEHBI.

HroroBas oreHka 3a 3a4€T B NEpBOM CCMCECTPC BBICTABJISICTLCA IO UTOT'AaM OTBETA HaA TeOpeTI/I‘{eCKHﬁ
BOIIPOC M PCIICHUE NNPAKTHUYICCKOTO 3aJaHU - CO3aHNEC 3aJaHHOT'O KJj1acca.

Bo BTOpOM - 1O MTOTY OLIEHMBAaHUS KayecTBA, CIOKHOCTU U KOOMEPATHUBHOM pabOThI MPH CO3MAHUH
MIPOEKTa B TEYEHUH CEMECTPA.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

Bpewms nposenenus nquddepennupoanHoro 3auéra cocrasnser 30 MUHYT Ha OHOTO 00y4aroIerocs.

Bo BpEMsA IMOATOTOBKH K OTBCTY o6yan0H_u/Iec51 HC MOTI'YyT NOJIb30BaTbCs HHTepaTypOﬁ, ICYaTHBIMHA
MarepuajlaMy, PpPYKOIIMCHBIMU 3allMCsIMH, a TaKKE€ DOJICKTPOHHBIMH CpCACTBAMU (COTOBBIMI/I
Te.]'[e(l)OHaMI/I, IJIaHIICTaM, YMHBIMHU YaCaMHU U T.H.).



