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AHHOTANMA

B nmaHHOM Kypce CTyAEHTBHI MO3HAKOMSATCS ¢ s3bIKOM IporpammupoBanus Python 3. Kpome 3Toro crymeHTsI
M3yyaT MUPOKUH CHEKTP aJrOPUTMOB U CTPYKTYp AaHHBIX. Cpelu HUX: aJrOpPUTMBI COPTHPOBKH, aJTOPUTMBI
JMHAMHYECKOTO MPOrpaMMUpPOBaHNs, paboTa co CTPOKaMHU, OCHOBBI TE€OPUH IpadoB U Ap.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Hayunte cryneHToB mnporpammupoBare Ha s3bike Python 3 Ha ypoBHe, AOCTaTOYHOM IS
ucrnonb3oBanusg MKT B Kypce BBIYMHMCIUTENBHON MaTeMaTHKH, B HCCIENOBATENbCKOM HAaydyHOW U B
nocleAyomend npodecCHOHAIBHON AesITeTbHOCTH.

33]13‘[1/[ JAUCHUIIINHBI

1. ObecrieunTh yéTKOE MOHUMaHUE cTyAeHTamMu ocHOB mH(popmaruku U MKT, Bkimtouass HEKoTOphIe
o0nacTé MaTeMaTHKy (CHCTEMbI CUMCIICHHS, JIOTHKA, TUCKPETHAs MaTeMaTHKa, Teopus rpados);

2. O0y4YUTh CTYIGHTOB OCHOBHBIM JITOPHUTMaM 0OpaOOTKH YUCIIOBON M TEKCTOBOM WH(POPMAIINH;

3. ChopmupoBarh y 00yyaromuxcsi HaBbIK MCIIOJIb30BaHMA s3bIKa MporpammupoBanus Python 3 mis
peleHUs] KOHKPETHBIX MPUKIATHBIX 3a]1a4;

4. HayuuTb CTyZEHTOB IMCATh IPOTrPAMMHBIA KOJ KOJJIEKTUBHO C UCIOJIb30BAHUEM IIPOMBIIIEHHOIO
CTHJISl TIPOTPaMMHUPOBAHHSI U YTWINT, HEOOXOOUMBIX IPU COBMECTHOH paboTe Haa MpOrpaMMHBIM
IIPOAYKTOM.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIeHUs! TTOCTaBICHHON

YK-1 CriocoGeH ocymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHbleé BapHaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TSl PELICHUS

3alauu, OCHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABJICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (FITH)
€CTCCTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIUMCIIUTENBHYI0 TEXHUKY M CEpPBHUCHI ceTh VHTepHeT B

OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTu (cdepe) npodecCHOHANBHOM NEITENbHOCTH

MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
IIPOrpaMMHBIE CPEICTBA IIPU PEIICHUM 330a4  |MaTeMaTUYeCKUe METOAbl U IPHUKIAJHOE IPOrpaMMHOE
npodecCHoHAIBHON IeTeNbHOCTH, coOnoiasi  |o0ecrieueHre Uil PEUIeHUs  Hay4YHbIX  33jad = B
TpeboBanusa HHPOPMALMOHHOHN Oe30macHOCTH  (podeccHOHaNBLHON 00IacTH

OIIK-2.3 3naer ocHOBHbBIE TpeOoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJJIEKTYaJbHOTO aHajdM3a HMHGOPMAIMK TIpPU pEIIeHUU
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH




OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIIUK ISl PELICHHS

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOU
u (W) TexHoJIornyeckod uHpopMauum B objactu
npodeccuoHaIBHON 1S TeTbHOCTH

(bYHZ[aMeHTaHLHLIX " IPUKIIAIHbIX 3a4a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECCKOMN)
nHpopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX

OIIK-5.1 CnocobeHn pemarb TMOCTaBICHHbIE 3a7a4dl B
obnactu TEOPETHUECKUX u SKCIIEPUMEHTAILHBIX
UCCIIeJOBaHUN U pa3paboTOK

I/ICCJ'IG,I[OBaHI/Iﬁ nu pa3pa60T01<, CaMOCTOATCIIBHO
0CBaMBAaTb HOBBIC TCOPETUYCCKUEC, B TOM YUCIIC,
MaAaTEMAaTHYCCKUEC MCTOIbI HCCHG,I[OBaHHﬁ, u

OIIK-5.2 OOmagaer CcIOCOOHOCTBIO K OCBOEHUIO HOBBIX
3HAHHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
HAay4YHO-HCCIIEI0BATEIbCKOM,
U3MEPUTENbHO-aHATIUTHYECKOH U
TEXHOJIOTMYECKOH ammaparype

OIIK-5.3 CnocobeH K TpodeCcCHOHAILHOW SKCILTyaTaIluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH U TEXHOJIOTUYECKOH )

anmaparypsl

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U
ONMCAaHUSI W HUCCICAOBAaHMUS INPOLECCOB U SIBICHUA B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.8 Bnageer HaBbikamMu pPabOTBI C COBPEMEHHBIMH
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIC B

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJM3a Hay4YHbIX JTaHHBIX

XOJIE HAYYHO-HMCCIICIOBATEILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOUCHMS )

[IK-2.2  VYmeer HaxomuTh  KIIOYEBBIE  IapaMeTpBhl,
OIIpEeNeNIAIOIME U3yyaeMoe SIBJIEHHE, U IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[IK-3.3 Ymeer npou3BOAUThH OLEHKY TOYHOCTHU UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  HCIIONB3yeMBbIX  ajJrOPUTMOB U 0o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
OTHOILLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

* OCHOBBI TEOPUH AJITOPUTMOB;
* CBOMCTBa QJITOPUTMOB,
HEpa3pelmnMOCTH;

* OCHOBBI JUCKPETHOW MaTeMaTuKH;

poOIEeMbI

ANTOPUTMUYECKOM  CIIO)KHOCTH UM aJTOPUTMUYECKOH

* OCHOBBI AJITOPUTMHUYECKOTO sI3bIKa IporpaMmupoBanus Python;
* 00IMe XapaKTePUCTHKH HHTEPIIPETUPYEMBIX M KOMIMIMPYEMbIX SI3bIKOB IPOTPaMMHUPOBAHHUS;
* 00111E TOHATHUS O CTPYKTYPax JAaHHBIX: CTEKH, OUEPEAH, CIIUCKH, AEPEBbs, TAOIHUILIBI;

* mpuéMbl pa3paboTKU Iporpamm;

¢ IPUHOUIIBI TPOTPAMMUPOBAHUA CTPYKTYP AAHHBIX JJISI COBPEMCHHBIX IIPOrpaMM, TUIIOBBIC PCIICHUA,

MPUMCHACMBIC U1 CO3AaHHA IIPOrpaMm;

¢ OCHOBBEI paGOTLI C IMaKCTaMU IPUKIIAJHBIX [IPOrpaMM B 00J1aCTH MAaTEMATHKU U (I)I/IBI/IKI/I.

YMETB:




* Boibuparpe ontumMalibHbIE QJITOPUTMBI JJ11 COBPEMEHHBIX IPOTPAMM;

* paspabarblBaTh IIOJIHBIC 3AaKOHYEHHBIC IPOTPaMMbl Ha OJHOM H3 S3BIKOB BBICOKOTO YPOBHS;
MporpamMmbl Ha OJHOM WJIM HECKOJBKHX S3bIKaX MPOTrPaMMHUPOBAHMS, KaK MHIUBUAYAIbHO, TaK U B
KOMaH/I€, C UCI0JIb30BAHUEM COBPEMEHHBIX CPEJCTB HAIIMCAHUA U OTJIA/IKH [IpOrpamm;

*  HCIONB30BaTh 3HAaHUS 1O  WHPOpPMATHUKE AN  NPWIOKEHMHA B MHHOBAIMOHHOM,
KOHCTPYKTOPCKO-TEXHOJIOTMYECKON M MTPOM3BOACTBEHHO-TEXHOIOTHUYECKOH cepax AesTeTbHOCTH;

* paboTaTb Kak Ha YpPOBHE S3blKa KOMAaHIHOTO HMHTEPIPETAaTopa, TaK M C HUCIOIb30BAHUEM
rpau4ecKoro Mojb30BaTeILCKOTO HHTEpdeiica;

* HCIIOJIb30BaTh CUTHAJIBI U OKOHHBIE COOOIIEHHSI I B3aMMOJIEHCTBHS MPOLIECCOB MEXIy co00i U ¢
OIEPALMOHHON CUCTEMOM;

* co3aaBaTh Oe30HacHbIE MPOrPaMMBbl, HCIOJIB30BaTb COBPEMEHHBIC CpEACTBA MJISl HANWCAHUS |
OTIAJIKU IPOTPaMM;

* paboTare C MakeTaMu NPUKIAAHBIX HPOTPaMM, BKIOYAs MCIONB30BAHUE PA3BUTHIX TpapUuecKux
BO3MOKHOCTEHN 3THX IIAKETOB.

BJIAJIETD:

* S3pikoM mporpammuipoBaHusi Python w MeTomamMu co3maHusi MpPOrpaMM C  HCIOJIb30BAHUEM
CTaHAAPTHBIX OMOINOTEK;

* CpeICTBaMHU OTIIAJKH mporpamm Ha Python;

* HaBBIKAMH TPOTPaMMHUPOBAHUS C MCIOIH30BAHUEM CPEJICTB OMEPAIMOHHON CHUCTEMBI JIJISl PEIICHUS
HCCIIENOBATENLCKUX 3a1a4;

* OCHOBaMH paloOTHI ¢ MPUKIAAHBEIME makeTamu Python u mpuHIIMIAMU HANMMCAHUS JOTIOJTHUTEIBLHBIX
MOZYJIEH;

* HaBBIKAMH OCBOCHUS COBPEMEHHBIX apXUTEKTYyp OBM.

4. Conep:xanue JUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM Y4E€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 3uakoMcTBO ¢ Python 3 2 4 5
2 OnHONPOXOTHBIE AJITOPUTMBI 2 4 5
3 CucTteMbl CYMCICHUS 2 4 5
4 DyHKIIN 2 4 5
5 CIucKu ¥ aNropuTMbl Ha CIIMCKax 2 4 5
6 Uzmensemocts crincka list B Python 2 4 5
7 CopTupoBku 2 4 5
8 Pexypcus 2 4 5
9 BrIcTpBIE COPTUPOBKH 2 4 8
10 JBoMYHBIN mouck 2 4 8
11 JnHammudeckoe NporpaMMHpPOBAaHNE 2 4 8
12 |Crpoku 2 4 8
13 JiBymepHOE JMHAMUYECKOE ) 4 3
[IPOrpaMMUpPOBaHUE
14 |Crpykrypsl FIFO u LIFO 2 4 10
15  |KoneuHble U KJIETOUHBIE ABTOMAThI 2 4
16  |CioxHocTb 3a1a4 2 4 5
17  |XemmpoBaHue 2 4 5
18  |CnoBapu u MHOXecTBa B Python 2 4 5
19  |Cssi3HbIE CIMCKU 2 4 5
20  |Ouepens u odepenp ¢ MPUOPUTETAMHU 2 4 5




21 OcHoBbI Teopun rpadoB 2 4 5
22 |XpaHnenue rpada B maMsTH 2 4 5
23 |Ilouck B miyOuHy 2 4 5
24 |[louck B mmpuHy 2 4 8
25  |Ilomck kparuaiiiero myTH 2 4 8
26  |OcroBHBIE IEPEBHS 2 4 8
27  |OCHOBBI TEOPUHU UTP 2 4 8
28  |/[IBomuHBIe epeBhS MOUCKA 4 8 8
29 ACHMNTOTHYECKN CJIOKHBIE 3a7a4d Ha ) 4 10
rpadax
Hroro yacos 60 120 180
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 360 gac., 8 3au.ex.
4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)

Cemectp: 1 (Ocennuii)

1. 3nakomcTBO ¢ Python 3

Xon wucnomHeHus: mnporpammbl. [louemy B Python Her goto. HHTepakTHBHBIN peXHUM.
Apudmerrdyeckue Omepandd W WX NOPUOPUTETHL. Tumbl paHHbBIX. llpeoOpa3oBanue THIIA.
Beon-BeiBoa. MimenoBanHble napametpsl print() sep, end. [lepemennsie. [lpucBauBanue: =, +=, -=,
*= /= «TpamBaiiHoe mnpucBauBaHue». MHOXECTBEHHOE mnpucBanBaHue. OOMEH MepeMEHHBIX
3HaueHusamu. Lukn for u ¢ynkims range(). OQHONPOXOAHBIE aNTOPUTMBI: CyMMa, IIPOHM3BEICHHUE.
Oneparop BetBinenus if. [lepemennsie-cuérunku. Cpegnee apudmernueckoe. Tun bool. Jlornueckue
orepanuu. burossie onepanun &, |, .

2. OTHOTIPOXOAHBIE ANTOPUTMBI

OOpaboTKka MOTOKAa YUCEN C TEePMHHAIBHBIM 3IeMeHTOM. [lomck umciaa B moToke. DuibTparus
noroka yucesn. Bnoxxennsie BerBnenus. Kackaanusie Bersienus if-elif-else. Lukn while. Mactpykunun
break u continue. IlepemenHbie-Guarn. MakcuManbHOE 4YHCIO B TIOTOKE. MeCTOMONIOKEeHHE
MakcumyMa. KoiamuecTBo paBHbIX MakcuMyMmy. [Iorck TpEX MaKCUMyMOB 3a OHMH MPOXOI.

3. CucreMsl CUUCIIEHUSI

LlenouncnenHoe neneHne u B3ATHE ocTaTrka, ux omimune B C++ u Python. Ilo3uimonnsle cuctembl
CUMCIICHUSI M JIuTepaibl Lenblx uncen B Python. Ananu3 umdp umcna B mpou3BONBHON cucTeMe
curciieHus. IlepeBoapl U3 OJHOM CUCTEMBI B APYTYIO.

4. OyHKIIUU

Onucanne QyHKoui c¢ mapamerpamu. CHHXpOHHBIH BbI30B. CTeK BBI30BOB. JIOKanbHOCTD
nepeMeHHbIX. YTHHas Tunu3anus B Python. Meron rpy6oii cuibl. [Touck HOJl m HOK. Anroputm
EBkmupa. Tect npoctoTsl. PaznokeHue yucia Ha MHOXKHUTEIH.

5. Cnucku u AJITOPUTMBI Ha CITMUCKAX

Coznanme criucka uucen 3ananHon amuabl. Oyukmms len(). Uanekcarmus snementoB ot 0 go N-1.
CkopocTb B3sITHsI M 3aMeHbI dnieMeHTa A[i]. Pacneuarka maccuBa. 3ajaum Ha 3aroliHEHHE MacCHBA.
3anonHenne wmaccuBa unciaaMu DuOonauun. JIuHEeWHBIE ©DOUMCK B MaccuBe. llodjemMeHTHOE
KorupoBaHue MaccuBa. KonupoBanue 3amoM-Harepén. [luknmueckuii casur B maccuBe. ObpaieHue
MaccuBa.




6. N3mensiemocTs crmcka list B Python

Ccputoynast Mozenb AaHHBIX. Oneparop WAeHTUUYHOCTH is. JloOaBneHWe W ygaleHUE BJIEMEHTa B
Hauase 1 KoHIie MaccuBa. Otimune mo ckopoctd A.pop(0) u A.pop(), u mouemy 310 Tak. CriCKOBBIE
BKJIIOUEHUS («T€HEPaTOPhI CIIUCKOBY). Pemero Dparocdena. YactoTHelil aHAN3 (METOL MOACUETA).

7. CopTHpOBKH

[locranoBka 3amauu. CoprtupoBka 00e3bsHbl. CopTHpoBKa BbBIOOpOM. COPTHPOBKAa BCTaBKaMHU.
JlenmBbie and u or. [lposepka ymopsmodernHocT wmaccuBa 3a O(N). CopTupoBka mypaka.
CoprupoBka MetonoM my3bipbka (depe3 while ¢ mepemenHoii-¢arom). CHHXpOHHAsI COPTUPOBKA
HECKOJIbKMX MAacCHBOB. YCTOWYMBOCTH COpPTHPOBOK. CoptupoBka mnoxacuérom. Ilopaspsanas
coprupoBka it ABon4HON CC. ACUMITOTHYECKAs CIOKHOCTh aJITOPUTMOB.

8. Pexypcns

[Mpunuun «Pa3mensit u BnacTByi». [mybruna pexypcun, npsMoil U 0OpaTHBIA XOA, PEKYPPEHTHBIA 1
KpaiiHmii ciyvaid. XaHolckue Oaman. [eHepanys KoMOMHATOPHBIX 00BeKTOB. [lepebop ¢ Bo3Bparom.
PexypcuBHast reHepamusi Bcex uucen umHel M. l'eHepamusi Bcex nepecTaHOBOK. llpumepsr
KOJIMPOBaHUs peKypcuu: ObIcTpoe Bo3BeaeHue B crenenb, HO/.

9. BricTpble COPTUPOBKH

brictpas coptupoBka Tonm Xoapa. CrnusgHue [OBYyX YIOPSAIOYEHHBIX MaccHBOB. COpPTHpPOBKa
cinusinueM. HeyCToM4rMBOCTH COPTUPOBOK.

10. JIBOMYHBIIM TTOMUCK

bunnouck. [Torck KOpHsI HEMPEPHIBHON (YHKIIMK METOJOM JICJICHUS TToToIaM. bBHHApHBIN MOUCK 1O
orBeTy. bunapnsiii mouck B maccuse 3a O(logN).

11. lunamudeckoe mporpaMMHUpPOBaHHE

Boruncnenne umncen ®uboHauum u mpobiieMa NepeBbIYUCIEHHH. Pekypcus ¢ KemmpoBaHHEM.
OpHoMepHOE IWHaAMUYeckoe mIporpaMMmupoBanue. 3amauu o KysHeumke. BoccranoBieHue mytu
MUHUMaJIBHOW CTOMMOCTH.

12. Crpoku

Tun str. HenzmensiemocTs cTpoku. HanBHBIN MOMCK MOACTPOKU B cTpoke. MeTosl ctpok find, rfind,
count, replace. Merons! split u join. Pa3Ouenue Ha moactpoku, obwvenuHenue. Cpesbl CTPOK.
[peduxkc-pynknus. AnroputMm Kayra-Moppuca-Ilparra.

13. JIBymepHOE TMHAMHUYECKOE MMPOTPaMMHUPOBAHUE

Beruncnenne paccrosaus JleBeHmreliHa. BoccTaHOBIEHHE TOCIENOBATEIFHOCTH PEAAKIIMOHHBIX
n3MeHeHnii. HaumOompmass oOmias — moamocienoBarelbHOCTh.  Haubomnblmas — Bo3pacrtaromias
MOATIOCIIEIOBATEIBHOCTb.

14. Crpykrypst FIFO u LIFO

Ouepenu: FIFO u LIFO. Crex kak ouepeap LIFO. IlpoBepka KOppPEKTHOCTH CKOOOYHOM
nocienoBarensHocT. OOpaTHas MOIbCKast HOTAIHS.

15. KoHeuHsle ¥ KIE€TOYHEIE aBTOMATEI

Mammuna Teiopunra. Koneunblii aBromar kak e€ ympoiieHue. KoHeUHBIH aBTOMar sl MOMCKa
noactpoku «abedy. [Ipocreiimue kinerounsie apromarsl. Urpa « Kuzue» Hxona Konses.



Cemecrtp: 2 (Becennuit)
16. Co>XHOCTH 3a1a4

Kparkoe moBropenne cunrakcuca Python. Cnoxsocts 3anmad. /[letepmuHuMpoBaHHas u
HeJIeTepPMUHUPOBAaHHAs MalIMHA ThIOpUHTa. AJTOPUTMHYECKHU MPOCTHIE U CIOXKHBIE 3a7a4i (KJ1acChl
P u NP). Knaccst NP-complete u NP-hard.

17. XemmpoBanue

Xem-¢yHKIMK, XemUpoBaHME W xem-Tabmuupel. Yrto Takoe xem-pyHKuus. IIpumepsl.
Hcnonp3oBanue XemUpOBaHUS JJIsl TapaHTUH IEIOCTHOCTH (aiioB W XpaHEHHs MapoJieH.
[omuuomuaneHbii Xem. AnroputMm Paduna-Kapna. OTkpeiTast u 3akpeitas xem-tadmuuel. [Ipodiema
yIaJIeHUs U3 3aKpBITON xem-tadnunsl. [lepexemmpoBanne. Peanmuzaiius 3aKpbITON Xel-TaOInIIbI.

18. CiioBapu u MHOXecTBa B Python

CnoBapu n MHOkecTtBa B Python. MHuoxectBo set. Co3nanue u u3aMeHeHHe MHOXxecTB. Pabora ¢
anemeHtamu. Tum frozenset u 3adem oH HyxeH. Omnepanuu ¢ MHOXKECTBaMH, OOBIYHBIC IS
marematuku. CinoBaps dict. Co3nanue u u3MeHenue ciosaps. [Ipumep npumMeHeHHus acCOIMaTUBHOTO
maccuba. Defaultdict, OrderedDict.

19. CBs3HBIE CIIUCKU

Koprexu tuple wu xonreiinep NamedTuple. Croucku: OTHOCBS3HBIN, JBYCBSI3HBIH, KOJIBIIO
(peanuzanus 4/3 cIOBapH).

20. Ogepens 1 ouepenb ¢ IPUOPUTETAMHU

Ouepens u nex (peanusanms Ha crnuckax). Konreitnep Deque. Kyua (moBropenue). CopTupoBka
kyuded. Mogyns heapq.

21. OcHoBBbI Teopuu TpadoB

Beenenne B Teopuio rpadoB. MHOMAEGHTHOCTh, CMEXHOCTb, INETIS, KpaTHble pEéOpa, moarpad.
DiinepoB 1uki. DinepoB myth. I[lytu B rpadax. [uknel. [Ipocteie mytd u 1ukibl. CBSI3HOCTB
rpa¢oB. KomnonenTs! cBsa3HocT. B3emennsiii rpag. Oprpadsr. KoMIOHEHTH! CHIBHOM CBA3HOCTH
oprpada. OpuentupoBanHsle anukindeckue rpadel. lepeBo. KopueBoe nepeBo. OcToBHOE A€peBO

rpaga.
22. Xpanenue rpada B naMsITH

Cromcok pébep, Marpuiia CMEXHOCTH M CIHCKHM CMEKHOCTH. Peanm3anums 3THX cHoco0oB H
acUMITOTHKA UX paboThl. Ilepexoapl Mexay paznuuHeiMu popMamMu XxpaHeHus rpada. KommakrHas
(dbopmMa XpaHEeHHUs CIIMCKA CMEKHOCTH Il KOHCTAHTHOTO rpada. XpaHeHUe JepeBbEeB B HaMATH.

23. Tlouck B TiryOuHY

O06xon rpada B myOuHy. BblieneHne KOMIIOHEHT CBS3HOCTH (00xomoM B miyOuHy). BoiaeneHue
KOMIIOHEHT CWIJIBHOW CBsi3HOCTH oprpada. IIpoBepka nBymonpHOCTH Tpada. IIpoBepka rpada Ha
AlMKINYHOCTh W HAaXOXKJCHUE LHKIa. Tomosormdyeckass cOpTUpoBKa. [IOMCK MOCTOB W TOYEK
COWICHEHHSI.

24. ITouck B IIHPUHY

O6xon rpada B mupuny. Ouepenp npu 00Xoe B IUPUHY U €€ aCHMIITOTHKA. BbIieneHe KOMIIOHEHT
cBsizHOCTH (00XO0/IOM B IIMPHHY ). HaxokIeHre Kparyaiiinero 1yukiia B HEB3BEIICHHOM Ipade.



25. Ilouck Kparyaimiero myTu

Anroputm  JleWkcTpel ToWMCKa Kparwaiiimero myTd. Adjroputmbel  @moiiga-Yopuiemnia u
bennmana-®opaa.

26. OCTOBHBIE JIEPEBbA

Anropurm [Ipuma. Anroputm Kpackana.

27. OCHOBBI TEOPUU UTP

Urper Ha anuknuueckux rpadax. Urpa «Humy. Cymma urp. @ynkuus Hlnpara-I'panau.
28. JIBONYHBIE JEPEBBS TOUCKA

JIBonuHBIE JepeBbs MOHUCKA. ACHMITOTHMKAa OCHOBHBIX OIEpanuid. bamaHCH-pOBKa JEpEBBEB.
ABJI-nepeBo u kpacHo-u€pHOE AepeBo. /lekapToBo nepeso.

29. AcCHMITOTHYECKH CIIOXKHBIE 33/1a41 Ha rpadax

I'amunbroHOB Tpad. [locTpoeHrne raMuIbTOHOBA MHKIA. 3aJladd O KOMMHUBOSKEPE H O KUTAHCKOM
noytansone. [IpubmmkeHHbie anroputMbl s NP-monHbIX 3a1ay.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Bbonbias neKIMoHHas ayquTOpHs, TOAXOAIIAst U1 y4eOHOro oToKa ((aKyabTeT, OCHAIIEHHAS
MYJBTHUMEINA IPOEKTOPOM U SKPAHOM IS YTEHUS JICKIIMN.

VYueOHbIe ayTUTOPUH, YUEOHBIH CETEBON KOMIBIOTEPHBIH KJIACC C YCTAHOBICHHBIM HEOOXOUMBIM
MPOrpaMMHBIM 00€CIICUeHUEM.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Anroputmsl [Tekcr] : [yde6. mocobue s By3oB] / C. Hacrynta, X. [lanagumutpuy, Y. Bazupanu ;
niep. ¢ anm. A. A. Kynukosa ; mog pea. A. llens .— M. : MITHMO, 2014 .— 320 c.

JomnonHurensHas aureparypa

1. AnroputMmsl : loctpoenue u aHanu3 [Tekct] : yueOnuk ains By3oB / T. Kopmen, Y. Jleiizepcon, P.
Pusect .— M. : MITHMO, 1999 — 263 c.

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

1. https://python.org

2. https://e-maxx.ru/algo/
2. https://github.com

3. http://judge.mipt.ru

4. http://acm.mipt.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha I[1K B KOMIIBIOTEPHBIX KJIACCaX JIOJKHO OBITH ycTaHOBIEHO ciemytoriee [10:



. Onepanonnas cuctema GNU/Linux;

. Matepnperarop Python Bepcun He Hike 3.4;

. Komannusiii uarepnperarop Ipython ¢ otmagunkom;

. Cpena paspabotku JetBrains Python Charm community edition;
. Cpena pazpabotku IDLE;

. bubmorexu ScyPy mis Python 3;

~N O LD W~

. bubmorexn PyGame;

Ha nekuusx ucrosb3yroTesi MyJIbTHMEINHHbBIC TEXHOIOTHH, BKIIIOYAs IEMOHCTPAIIUIO TIPE3CHTAITHIA.
JIs1st KOHTPOJISt ¥ KOPPEKIIMU 3HAHUI, 00y4YarOIINecss MOTYT MCIIOJIb30BaTh KOMITBIOTEPHOE
TeCTHPOBAHKE, B TOM YHCIIE Ha caiite judge.mipt.ru.

B nporiecce caMocTosSTENbHOM PabOThl 00YYarOUIHXCsl BO3MOXKHO UCIIOJIb30BAHUE JTFOOBIE CPEIIbI
POrpaMMHUPOBAHHS.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

W3noxkenne  Marepuana  MPOUCXOMUT  NPEUMYIISCTBEHHO Ha  JICKIHSX, COINPOBOXKIACTCS
MyJIBTHMEIUA-TIPe3CHTalMell ¢ NpUMepaMH Koja U OJoK-cxemamu aiaroputMoB. Ha maGopaTopHbIX
3aHATHAX TAKXKe MPOUCXOAUT M3JIOKEHHE HOBOTO MaTepHaja: B Hadalle Ka) 101 J1abopaTopHOi paboThI,
o Mepe HeoOXOJMMOCTH, a TaKXKe B JINYHBIX Oece/laX ThIoTopa ¢ pabounmu rpynmaMu. Ha koHTekcTax
W3JIOKCHHE HOBOTO MaTepHaja HCKIIOYEHO, IPEroIaBarellb OKa3bIBaET TOJBKO KOHCYJIBTaTHBHOE
COIEHCTBHE VISl YCIICITHOTO PEIICHUS 3a/1au.

VY4érT, KOHTPOJIb U OLICHKA 3HAHUU CTYJIEHTOB

B TeueHne cemecTpa ycrieBaeMOCTh OTCIICKHBACTCS aBTOMATHUECKU — TI0 Pe3yJIbTaraM KOHTEKCTOB, a
TaKkXKe THhIOTOPOM IO CBOEBPEMEHHOCTH cIad J1abopaTopHbIX paboT. Takum oOpa3om mocTuraercs
paHHee BBISBJICHUE OTCTAIOIIUX CTYICHTOB C Tiepeadeil TOKJIAIHBIX B JCKaHaT.

[TocemaeMocTh JEKIUH HE OTMEYAETCS, HO KaXKIbI KOHTEKCT 3aBsi3aH HAa MaTephall MpOILIeIIIei
JIEKIIMH, YTO JIeNIaeT MOCEIIeHHE JICKIINH HacyITHOI He0OXOJUMOCTbIO B TEUEHHE CEMECTpa.
JuddepeHnmpoBaHHbIN 3a4ET TPUHUMAET JIEKTOP B YCTHOH (opMe ¢ yUETOM OILIEHKH 10 KOHTEKCTaM H
OLEHKH TI0 Ja0OpaTopHBIM paboTaM. YCTHBIA OTBET TPAKTUYECKH HCKIIOYAaeT CIHChIBAaHHE,
MIOKa3bIBaeT BlaJieHHEe 0a30BON TEPMHMHOJIOTHEH MpeaMeTa, yMEHHEe TOBOPUTD Ha S3bIKe HH(POPMATHKH,
a TaKKe MO3BOJISICT POBEPHUTH 3HAHHE CIOKHBIX AJTOPUTMOB, KOTOPBIE JIOJITO MPOTPAMMHUPYIOTCS, HO
MOT'YT OBITh OTHOCHUTEINIBHO JIETKO YCTHO OOBSICHEHBI.

CamocrosiTenbHas JOMAIHSs padoTa MpeInoaaracTcst Mociie Kax0i 1adoparopHol paboTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa nHQOPMATUKH U BBIYUCITUTEIHLHON MaTeMaTHKU

Kypc: 1

KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T
PazpaGoTunkm:

T.®. XupbsHOB, CTapIINK MPENOAABATETD
M.II. AGpamoB, aCCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABJICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCcKue METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbBIC TpeOGoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

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

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H
MHTEJJIEKTYaJbHOTO aHajdu3a HMHGOPMAIMU HpPU pEIIeHUU
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOM
u (W) TexHoJornyeckod wuHpopMauuu B obiacTu
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUs U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYeCKUE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeHn pemarb TMOCTaBICHHbIE 3a7a4dl B
obnactu TEOPETHUECKUX u SKCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaer CcIOCOOHOCTBIO K OCBOEHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH K TpodeCCHOHAIBLHOW DKCILTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH U TEXHOJIOTUYECKOM)

anmaparypsl

[IK-1 CnocoGeH mi1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCICAOBAHMUS INPOLECCOB U SIBICHUA B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[IK-1.8 Bnageer HaBblkamMu pPabOTBl C COBPEMEHHBIMH
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB




[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B

XOJIE HAYYHO-MCCIICIOBATEILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOUYCHMS )

[IK-2.1 Bnangeer merojaMH CTaTHCTUYECKOW OOpabOTKU U
aHaJIM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxomuTh  KIIOYEBBIE  IapaMeTpBhl,
OIIpEeNeNIAIOIME U3yyaeMoe SIBJIEHHE, U IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIJICIOBAHUM IS peIlieHHs 3a/1a4 B
n30paHHON MPeAMETHOM 00ImacTi

[IK-3.3 YmMmeer npou3BOAUTh OILEHKY TOYHOCTH UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIOKHOCTH  MCIIONB3yeMBbIX  ajJrOPUTMOB H  00beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
OTHOLLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus auciuiuinabl «MHbGopMaTrikay 00ydaronuics T0KeH:

3HATh:
* OCHOBBI TEOPUH AJITOPUTMOB;
* CBOMCTBa QJITOPUTMOB,
HEpa3pelmnMOCTH;
* OCHOBBI JUCKPETHOW MaTeMaTuKH;

poOIEeMbI

ANTOPUTMUYECKOM  CIIO)KHOCTH UM aJTOPUTMUYECKOH

* OCHOBBI AJITOPUTMHUYECKOTO sI3bIKa IporpaMmupoBanus Python;
* 00IMe XapaKTePUCTHKH HHTEPIIPETUPYEMBIX U KOMIMIMNPYEMbIX SI3bIKOB IPOTPaMMHUPOBAHHUS;
* 00111E TOHATHUS O CTPYKTYPax JAaHHBIX: CTEKH, OUEPEAH, CIIUCKH, AEPEBbs, TAOIHUIIBI;

* mpuéMbl pa3paboTKU IpOrpamm;

¢ IPUHOUIIBI TPOTPAMMUPOBAHUA CTPYKTYP JAaHHBIX JJISI COBPEMCHHBIX IIPOrpaMM, TUIIOBBIC PCIICHUA,

MPUMCHACMBIC U1 CO3AaHHA IPOrpaMm;

¢ OCHOBBEI paGOTLI C IMaKCTaMU IPUKIIAJHBIX [IPOrpaMM B 00J1aCTH MAaTEMATHKU U (I)I/IBI/IKI/I.

yMeTh:

* BeiOupars onTUManbHbIE aNTOPUTMBI 1715l COBPEMEHHBIX IIPOrpaMM;

* pas3pabarbiBaTh IIOJIHBIC 3aKOHYCHHBIE MNPOTPaMMBl Ha OIHOM H3 SI3BIKOB BBICOKOTO YPOBHS;
[IpOrpaMMbl Ha OJHOM WJIM HECKOJIBKHUX SI3bIKaX MPOrpaMMHUpPOBaHMs, KaK MHIMBUAYAJIbHO, TaK U B
KOMaH/IE, C UCIIOJIb30BAHUEM COBPEMEHHBIX CPEICTB HAITMCAHUA U OTIIAJKU IPOrpaMM;

® HCII0JIb30BaTb 3HaHUA 3 ()

nHpOpMaTUKE NS

NPUWIOKEHUA B  WMHHOBAallMOHHOM,

KOHCTPYKTOPCKO-TEXHOJIOTHYECKON U MPOU3BOACTBEHHO-TEXHOIOTUYECKOH cepax AeITeIbHOCTH;

¢ paboTaTh Kak Ha YPOBHE $3bIKa KOMAaHJIHOTO HHTEPIIpETaropa, TaKk M C HCIOIb30BAaHUEM
rpahu4IecKoro Mojab30BaTEILCKOr0 HHTEpdeiica;

* UCIIONIB30BaTh CUTHAJIBI M OKOHHBIE COOOIIEHHS AJIS B3aMMOJCHCTBHS MPOLIECCOB MEXAy co0oi u ¢

ONEPALIMOHHON CUCTEMON;

¢ CO3JaBaTb 0e301acHbIe IIporpaMmbl, HUCIHOJIB30BaTb COBPEMCHHLIC CPEACTBA IJId HAIIMCAHHUA U

OTIIaIKU IIPOrpaMM;

* paboTaTh C MakeTaMu NPHUKIAAHBIX MPOrpaMM, BKIIOYAsi MCIOJIb30BAHME PA3BUTHIX I'paHUueCKUX

BO3MOKHOCTEH THX ITAKETOB.
BJIaJeTh:

* SI3pIKOM nporpaMMUupOBaHUA PythOl’l n MCTOAAMHU CO3JaHUA TMpPOorpaMm C HUCHOJb30BAHUCM

CTaHJIAPTHBIX OUOIHOTEK;

* CpeaCTBaMHU OTIIAAKH mporpamm Ha Python;
* HaBbIKAMM [IPOTrPaMMHUPOBAHUS C UCIIOIb30BAHUEM CPEACTB OINEPALMOHHON CUCTEMBI JUISl pEeLIECHUs

HCCIICAOBATCIbCKHX 3aaa4,

* OCHOBaMH paloOTHl C NPUKIAIHBIMU MakeTaMu Python u npuHIMDAMK HanmMCaHUS JONOIHUTEIBHBIX

MOZyJei;

* HaBBIKAMU OCBOEHUS COBPEMEHHBIX apXUTeKTyp OBM.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0

1) Omneparopwi if, elif, else. [luxm while, onepatopst break, continue, else.
2) Pemrero Oparocdena. OrieHKa BpeMEHHON CIOKHOCTH aJTOPUTMA.




3) 3agaua ynopsiounBaHus MeMEHTOB B MaccuBe. OIeHKa BPEMEHHOM CIIOHOCTH 3a/1a4d B 00IIeM
cirydae. [IpoBepka ynopsimoueHHocTy MaccuBa 3a O(N).

4) Pexypcusa. Ilpsimoit m oOpatnblii xon pekypcud. CTEK BBI3OBOB NpPHU peKypcuH. Brrumcienue
¢akropuana.

5) Haunbonbiias Bo3pacTarolias OAMOCIeJ0BATeILHOCTb.



3. llepeyeHb THUMOBBIX KOHTPOJIBLHBIX 3aaHMii, MCHOJb3YeMbIX /IJs OLEHKH 3HAHMIA,
YMeHUil, HABbIKOB

[IpumepHbIii nepedeHb KOHTPOIBHBIX BOIIPOCOB 10 TEOPUH 3a 1-i cemecTp:
OcHOBBI apXHUTEKTYpbI KoMibtoTepa. [lpuaiunst pon Heiimana.
OTnuyune HHTEPIPETUPYEMBIX U KOMIMIIUPYEMBIX SI3BIKOB.
Konuenmus npucBauBanus B Python
OOMeH ByX NepeMEeHHbIX 3HAUYCHUSIMHU.

Koprexu u ux nucnoiap3oBaHue.

Hwukn while. UHCTpYKIIMH yTIpaBIEHUS IIHKIOM.
[1o3MIMOHHBIE CUCTEMBI CUMCIICHUS

OOHONPOXOAHBIE ANITOPUTMBIL: TOACYET, CYMMA, IPOU3BEICHUE.
Onmneparop if. Kackagnas ycnoBHas koHCTpYKIus elif.

. JlJornueckue oneparuu B Python.

. OCHOBBI aNTeOPHI JIOTHKA

. OIHONPOXOJHbIE ANTOPUTMBI: TIOUCK YHUCIIA B TOTOKE, MAKCUMYM.

. Tect mpocToTh! ynCIIa.

. Paznoxenue uncna Ha MHOKHUTEIH.

. Tun str. Inuna ctpoku len(s). Hem3smeHsieMOCTb CTPOKH.

. Cpesbl CTpOK.

. MetoapicTpok find, count, replace, startswith, endswith.

. HauBHBIN TOMCK OACTPOKU B CTPOKE.

. Ccputounast Mozienth MaHHbIX B Python. Onepatopst == u is. KonmmpoBanue 00bEKTOB.

. AropuTM OOpallleHHst MacCHBa.

. ANTOPUTM IIMKJIMYECKOrO CIBUTA B MACCHBE.

. Cpe3sl criuckoB. IIpucBauBanue B cpe3. MeTo/ bl CITUCKA.

. Crincok ctpok. Metosl split 1 join Uit CTPOKH.

. Hukx for u ero ocobennoctu B Python.

. Listcomprehensions: reHepaliys ClIMCKOB.

. ABymMepHBIe MacCUBBI (CITUCKH CIMCKOB). Biio)keHHast reHeparusi.

. Homumopdusm B Python. Ducktyping.

. IMmeHOBaHHbBIE TapaMETPHI.

. [lonck xopHs QyHKIMH METOOM OHCEKIHH.

. [lonck 3HaUEHUs B yIIOPSIOUEHHOM MacCHBE METOIOM OMCEKIINH.

. CopTupoBka 00€3bsHBI.

. CopTHpOBKa BCTaBKaMHU.

. CopTupoBKa BEIOOPOM.

. CopTHpOBKa METOAOM ITy3bIPbKA.

. CopTHpoBKa nypaka

. CopTupoBKa 1oac4&TOM.

. [Topa3psigHast copTupoBKa.

. [Iparmatuueckas coprupoBka TimSort.

. Pexypcust. [psimoii 1 0OpaTHBIN X0 pEKypCHU.

. [IpoGema anropuTMHUYECKON CIOKHOCTH 3a1a4H.

. XaHOHCKHe OalIHH.

. 'eneparust Bcex nepecTaHOBOK (PeKypCUBHAs)

. OTHOMEpHOE NTMHAMUYECKOE MPOTrPaMMHUPOBAHUE.

. JIByMepHOE AMHaMHUYeCKOEe POrpaMMHUPOBaHNE

. Pexypcust ¢ xemmpoBanueM Ha nipuMepe (akTopuaia.

. PexypcuBnsle coprupoBkH. beicTpas coptupoBka. COpTHpPOBKa CIUSTHUEM.

. [lmpamunia (xy4a). [lupamumansHas cOpTHpOBKA.

. YCTOHYUBOCTh COPTUPOBOK.

. Tum set. MHO>ecTBa 1 paboTa ¢ HUMH.

BoOoooo~NoGk~wWNE

A BEADABEEPAEDDEDPDEDREPOWLWWWWWWWWWNNNDNNNDNNDNNNNRERPRRPERPERPERPERRER
OO NOUITRRWNPOOO~NOOOPRRWNPFPOOONOUIRARWNPOOO~NOOOIWNEO



50. Tumn dict. CioBapb (acCOMATHBHBIA MACCHB) U OIIEPALIUH C HUM.
51. Dictcomprehensions: renepartist MHOXKECTB | CJIOBapEi.

52. YacToTHBII aHaIK3 1JIs CTPOK.

53. T'eneparopsi, yield.

[TpumepHBIii TepeueHb KOHTPOJIbHBIX BOIPOCOB 10 TEOPUH 3a 2-i1 ceMecTp:

Knaccet B Python. [leperpyska oneparopos.

Uckmrouenns B Python. ['enepupoBanue u mepexBat UCKIIIOUCHHH.

Cnucku: OAHOCBSI3HBIN, IBYCBSI3HBIN, KOJIBIIO.

Crek. Jlek.

Ouepenb.

Ouepennb ¢ mpuoputeramu. [lupamuia (kyda).

Ouepenp cOOBITHIA TPAPUUECKOTO MPHIIOKCHHS.

Xem-pyHKus. XemupoBaHUe.

OTKpbITas Xeu-radbaura.

0. 3akpreITas xem-Tadyuia.

11. [Ipobnema ynaneHus u3 3akpbIToi Xeul-radnuusl. [lepexemmpoBanue.

12. B3BemieHHsli rpad.

13. Paccrosiare MeXIy ABYMS BEpIIMHAMHU.

14. T'padbl 1 cnocoObl WX MPEACTABICHUS: CIUCOK pEOep, MaTpuila CMEKHOCTH, CIUCKH
CMEKHOCTH

15. Onpenenenue aepena.

16. [Touck B rmyOuny.

17. CBA3HOCTh HEOPUEHTUPOBAHHBIX I'Pa(OB: BBIICTICHNE KOMIIOHEHT CBSI3HOCTH.

18. [Touck B mupuHYy.

19. Anroputm JlefKkcTpHl.

20. BoccraHoBiieHre KpaTyaliero myTH.

21. TIlocToeHne raMIJIBTOHOBA LIUKJIA.

22. DiinepoB LUKI. DUIEPOB MYTh.

23. MuHIMaIbHOE OCTOBHOE JiepeBo. Anroputwm [Ipuma.

24. 3agaya 0 KOMMHUBOSIKEpe

25. Oprpadsr.

26. Tononoruveckasi COpTUPOBKA.

27. JIBonvHOE JIepeBO MOMCKA.

28. JlekapToBO JIEPEBO («Iyday).

29. banancupoBka nepebeB. ABJI-nepeBo. KpacHo-uépHoe aepeso.

30. IIpoBepka paBeHcTBa cTpoK. [IpoCTOil M BEpOATHOCTHBIIN aIrOPUTMBI.

31. Beruncnenue paccrosaus JleBeHmeiina.

32. Tlouck MOACTPOKU B CTPOKE.

33. Anroputm Pabuna-Kapma

34. KoHeuHblif aBTOMAT JUIsI [TOMCKA MOJICTPOKH «abcd», «ababcey.

BoOoo~NoO~WNE

Ha muddepennmpoBannom 3au€te mpenjaraeTcsi OTBETUTh Ha JBa-TPU BOIPOCA MO TEOPUH U
pelIUTh OJHY KOPOTKYI0 QITOPUTMHUYECKYI0 3amady Ha Oymare 0e3 HCHOJNb30BaHUs
KOMITBIOTEPA.

[Ipumep 3amaHust HA YCTHOM 3a4€Te:
1. CoprupoBka 00€3bsIHbI.
2. Pexypcust. IIpsaMoii u 00paTHBI X0 PEKYPCHUH.
3. Tun set. MuoxecTBa 1 paboTa C HUMH.
4. 3anaua: peann3oBaTh CIUSHUE BYX OTCOPTUPOBAHHBIX CITUCKOB.

4, Kputepuu oueHUBAHUS



[IpomexxyrouHast arrectauus no aucuuiuimHe «MHpopmaTuka» ocyliecTBisieTcs B Qopme
nudepeHIMPOBaHHOTO 3a49eTa.

JuddepeHurpoBanHblid 3a4€T NPUHUMAET JIEKTOP B YCTHOH (opme ¢ yd4éToM OLEHKH IO
KOHTECTaM ¥ OLCHKH I10 JJAOOPATOPHOMY NMPAKTUKYMY. Y CTHBIH OTBET MPAKTUYECKH MCKIIIOYaeT
CHHCHIBaHME, NTOKA3bIBACT BIIAJICHUE 0a30BOM TEPMHUHOJIOTHEH MpeaMeTa, yMEHHEe TOBOPHUTH Ha
s3bIKe MH()OPMATUKH, a TAKXKE MO3BOJISET IMPOBEPUTH 3HAHHE CIIOKHBIX AITOPUTMOB, KOTOPBIE
JI0JITO MPOTPAMMHPYIOTCSI, HO MOTYT OBITh OTHOCUTEIILHO JIETKO YCTHO OOBSICHEHBI.

OrleHKa 1Mo JIecaTHOAIBHOM IIKajde 3a paboTy Ha JabopaTOpHOM MPAKTUKYME BBICTABIISETCS
npenoaaBaTCyICM IMPaKTUKyMa UCXOAAd U3 KOJIMYCCTBA U KAaUYCCTBA BBLIIIOJHCHHBIX IMPAKTUYCCKUX
pabot 3a cemectp. OICHKA 32 BBIMOJHCHUE KOHTECTOB BBICTABIISICTCSI aBTOMATHUYCCKH UCXOIS U3
CyMMapHOTo peiiTuHra oOydaromierocs B cucremMe Ejudgem Ttakke HopMmupyeTcs K
JecATHOAITBHOM IIIKaJIe.

HToroBasi oreHKa 3a 3a4€T HE MOXET OTJIMYAThCSA OT CPEIHEro apu(pMETHYECKOTO OICHOK I10
KOHTECTaM U TI0 MPAKTUICCKUM JIA00paTOpHBIM paboTaM Oojiee ueM Ha TpH Oasuia.

5. MeToauyeckue MaTepuaJbl, onpeaesiiomue Npoueaypbl olleHMBAHUA 3HAHUH, YMEHUIA,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

Bpems npoBeznenus 3auéra cocrapisier 30 MUHYT Ha OJJHOI'O 00Y4aroIerocs.

Bo Bpemsi moArotoBku K OTBETy OOydaroluecsi HE MOTYT IOJb30BaThCS JIMTEPATypOH,
IIEYaTHBIMM MaTe€pHalaMH, PYKOIMCHBIMHM 3aIllUCSAMH, a TaKKe AJIEKTPOHHBIMU CpPEICTBAMU
(coToBBIMU TeNEPOHAMM, TUTAHIICTAMHI, YMHBIMHA YacaMH H T.I1.).



