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. HEJU U 3AJAYHN JUCTIATTJIMHBI
Ieaun: HayynTh peaqn30BbIBaTH 0A30BBIC MPOTPaMMHBIC AITOPUTMEBI Ha si3bIke Python

3agaun:
- W3y4YeHHue OCHOB s3biKa Python;
- u3ydeHue 0a30BBIX MPOTPAMMHBIX AJITOPUTMOB.

Il. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

Vuebnas auctmiummHa «WHpopMaTtnka»  BXomur B 0a30BYI0 4YacTh 00s3aTENBHBIX
JTUCHUATUTHH.
Jlns n3ydeHns: JaHHOW y4eOHOM IMCIUIUINHBI (MOYJIs1) HEOOXOAMMBI 3HAHUS, YMCHHUS U HaBBIKH,
(dbopmupyeMble TPEIIECTBYOIIMMU AUCIUTIMHAMH :
e Uudopmaruka (IIKOIBHBINA KypC)

[Tepeuens mocneAyOMUX YIeOHBIX AUCIUILINH, ISl KOTOPBIX HEOOXOAUMBI 3HAHUS, YMCHUS U
HaBBIKH, (POpMUPYEMbIC JaHHOW Y4eOHOU TUCITUTIIIUHOM:

¢ OOBEKTHO-OPUEHTUPOBAHHOE NMPOTPAMMHUPOBAHUE U MOJIETUPOBAHUE

e [IporpammupoBaHue Ha A3bIKAX BHICOKOTO YPOBHS

e [IpuknagHoe nporpaMMHUpOBaHUE

I11. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHbI

[Iponiecc ocBoeHMs AMCHUIUIMHBI HampaBieH Ha (opMUpOBaHME KOMIIETEHIMHA B
cootBercTBUU ¢ ®I'OC BO u OII BO no nanpasnenuto noarorosku 10.03.01 Mudopmanronnas
0€30MaCHOCTb.

HepequL NJIAHUPYEMBIX PE3yJbTAaTOB oﬁyqemm o AMCHMIJIUMHE, COOTHECCHHBIX C
HHAXKATOPaAMHU JOCTUKCHHUA KOMIIeTeHIInii

HNuaukaropsl
Kommnerenius N Pe3ysabTaTnl 00yueHus
KOMIIeTE€HIHii
OIIK-7 HJ[Kornk7.1 3HaTh: OCHOBHI s13bIKa Python
Cnocoben  ucnonvzosams | I[lpumensem A3bIKU
AZBIKU  NPOSPAMMUPOBAHUSL | NPOSPAMMUPOBAHUSL ons | YMeTh: mucath Ko Ha Python
U MexHono2UU paspadbomku | peuleHus 3a0ay
NPOSPAMMHBIX CpeOCcms 05l | nPOPecCUOHATLHOU Biajsers: HaBbIKAMM HaAIMCAHHS
peutenus 3a0au | OessmenbHOCmu aJITOPUTMOB Ha si3bike Python
npogeccuoHanbHou
0esimebHOCm,




IV. COJEP/)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM JUCHHUILIMHBI COCTABJIfAET 6 3aYeTHHIX ¢IUHMI, 216 yacos.

®opMa NPOMEKYTOUHOM ATTECTALUM: 3a4eT

4.1. ConepxxaHue TUCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM, C YKa3aHUEM BU/I0B YUeOHbIX 3aHATHI U OTBEJ€HHOI0 HA HUX
KOJIMYeCTBA aKaJeMUYeCKHX YaCOB

Bunsl yaeOHoM paboThI,

BKJIIOYAsl CAMOCTOSITENIbHYIO paboTy 00yUaromuxcs,
IIPAKTHUYECKYIO [TOATOTOBKY U TPYIOEMKOCTb

®
(5}
=
5 E’ (B wacax)
Ne § s K 5 2 dopma TeKymero
B Pa3nes qnuCHUILINHBI/ TeMa = 2 OHTAKTHAA pabOTa NPCTIONABATENA C Z KOHTPOJIA
n/x 23 00yYarOIMMUCS =g
@ 2 o S g yCIIeBAeMOCTH
g | EE 5 2
& | g - o Cemunap/ 5 s
3 e E e Tekumust IIpakTHyecKoe, Komc a g
% 154 o ! JaGopaTtopHoe HeyabTamum |- =
O | <A = = 3ansTHE/ o
1 2 3 4 5 6 7 8 9 10
1 | Tema 1. OcHOBBI MPOTrPaMMHUPOBAHHS 1 | 3372 - 2 6 30 3
2 Tema 2. YcnoBUS ¥ [IUKIIBI 1 48,2 - 2 6 30 na6oaI;TI/(I)T1mx
3 Tema 3. CriucKi/MacCHUBEL 1 54,2 - 4 8 30 sa af?nﬁ Hpa K
4 Tema 4. AnropuT™msl 1 | 54,2 - 4 8 30 A
5 Tema 5. CopTupoBKH 1 | 54,2 - 4 6 30




4.2. Ilnan BHeayANTOPHOI CAaMOCTOSITEJIbLHON PadoThl 00y4aKOIIUXCS N0 AUCHHUIIIHHE

CamocTosTenbHasi pabota o0yyaroumxcs V4ebHo-
Cookit OHCHO‘IHOC METOANYCCKOC
Cenecrp Hasane pasziena, TeMel Buz camocrositenbHOI paboThI BI:IH(EIHCHI/I}I Tpyaoemkocts CpeaCTBO obecneserie
p (Henens) (gac.) CaMOCTOSITEJIbHOU
paboThI
1 [Tema 1. OCHOBBI IPOTPAMMUPOBAHUS 1-2 30 Hcroynukn us
1 [Tema 2. YCIIOBHUS U IIUKJIBI 3-5 30 OCHOBHOM M~
1 [Tema 3. Criucku/MacCHUBBI 6-9 30 ﬂo;g:;gi,ﬁ?ﬂ
1 |Tema 4. Anroputmsl Pa6ora ¢ yueGHUKOM, 10-13 30 Pesynbrar CaMOCTOATENbHBIH
1 |Tema 5. CopTupoBku CIIPaBOYHOM JIUTEPATYPOH, 30 BBINOHEHHs | OMCK JMTCPaType!
Ha 00pa30BaTEIbHBIX
MIEPBOUCTOYHUKAMH, 1ab0pPaTOPHBIX pecypeax,
KOHCIICKTOM 3alaHuHn JIOCTYTHBIX T10
14-17 JIOTHHY M NIAPOJII0,
npeaoCTaBIACMbIM
Hayunoit
oubsmmorexoit UT'Y
OO0t 00beM caMOCTOATEIHLHON PAOOTHI MO AUCIUILTHHE (Yac) 150




4.3. Coaep:xanune y4eOHOro MaTepuaJia

Tema 1. OcHOBBI IPOrpaMMHUPOBaHUSL.
OcCHOBBI ITPOrpaMMHPOBaHUs Ha s3b1ke Python, ncxomuslii Ko, HHTEpIpeTaTop. TEeKCTOBbIMH
BBOJI/BBIBOJ. [ padnueckuii Mmoays turtle. [lepemeHHbIe U TUITBI JAHHBIX.

Tema 2. YcnoBusi U IUKIIBL.
VYcnoBus u nukibl. @yHkiuu. Pexkypcus.

Tema 3. Criickn/MacCHUBBI.
Crinckn/MaccuBbl. DJIEMEHTAPHBIE CTPYKTYPBI JAaHHBIX.

Tema 4. AnropuTmsl.
AcumnToTHyeckas OLeHKa BpeMEHU paboThl alropuT™MOB. [IprMeps! anroputmMoB ¢
HCIIOJIb30BAaHUEM LIMKJIOB, YCIIOBUM, pEKYPCUN U MAaCCUBOB.

Tema 5. CopTUPOBKH.

KBanpatuunsie coptupoBku. COPTUPOBKHU C JIMHEHHBIM BPEMEHEM BBIITOJIHEHUS.
AJNTOPUTMBI, OCHOBAHHBIE Ha IBOMYHOMN Ky4e.

4.3.1. IlepeyeHb CEMHUHAPCKUX, MPAKTHYECKHUX 3aHATHI U J1aOOpaTOPHBIX padoT

Ne Ne HaumenoBanmue TpynoeMKoCTH OueHounbie | @opMupyembie
/H | pa3aena CeMHHAPOB, (uac.) cpeacTBa KOMIIeTEeHIIUN
U TeMbl | mpakTuyeckux u | Bcero 13 Hux
J]aﬁopaTopH],[x YacoB | MpaKkTH4YeCKast
paﬁOT NOoATOTOBKA
1 2 3 4 5 6 7
1 Pesynbrar
BBITIOJTHEHUS
J1a00paTOPHBIX
Tema 1 — | JlabopaTtopHbie 3a/laHui B
34 - OIIK-7
Tema 5 saganusa Ha [IK BUE
paboraroreit
MPOrPaMMBbI U
Kojaa

4.3.2. Ilepevyenb TeM (BONPOCOB), BLIHOCUMbBIX HA CAMOCTOSITEJIbHOE U3yYeHHEe CTYAeHTAMH B
paMkax camocTositebHoi padoTsl (CPC)

Ne Tema 3ananue Popwupyemas NAK
n/n KOMIIETeHIIMA

1 2 3 4 5

IToBTOpEHUE U
yIIIyOJICHHOE
W3yYCHHE
1 Tema 1 —Tema 5 y4eOHOT0 OIIK-7 N/IKork7.1
MaTepuana
JIEKITUH,
BOCTIPOM3BEICHUE




U aHAJIN3
JIEKIIMOHHOTO
KO/1a, TIOATOTOBKA
K BBITIOJTHEHHIO
1a00paTOPHBIX
pabor.

4.4, MeToauuecKue YKa3aHHu4 110 OpraHm3anuu CaMOCTOSITEIbLHOI paﬁoTbI CTYAECHTOB

CamocrosaTenbHas paboTa CTYJICHTOB BCeX (OPM M BHIIOB OOYyYEHHS SIBIISCTCS OJHUM H3
00s13aTeIbHBIX BUI0B 00pa30BaTEIbHON JIESTEIBHOCTH, 00ECICUNBAOIICH pearn3ainio TpeOOBaHHH
@denepanbHbIX TOCYAapCTBEHHBIX CTaHIAPTOB BbICIIETO oOpa3oBaHus. CorimacHo TpeOOBaHUAM
HOPMAaTHBHBIX JIOKYMEHTOB CaMOCTOSITENIbHasi paldoTa CTYJEHTOB SBIAETCS 00sS3aTeIbHBIM
KOMIIOHEHTOM 00pa30BaTeNbHOIO MPOIECcca, TaK KaK OHA 00ECIIeUYMBACT 3aKPEIICHHE MOTyYaeMbIX
Ha JICKIMOHHBIX 3aHATUAX 3HAHUH ITyTeM NPHOOPETEHHS HaBBIKOB OCMBICICHUS U PACUIMPEHUS UX
COJICpKAaHUs, HABBIKOB PELICHHS AaKTyaJbHBIX Npo0ieM (OpMHUpPOBaHUS OOIICKYJIbTYpHBIX U
npodecCHOHATBHBIX KOMIICTCHIMH, HAay4YHO-HCCIEOBATEIbCKON /eSTeIbHOCTH, IOATOTOBKU K
ceMuHapaM, J1a0OpaTOpHbIM paboTaM, cAade 3a4eToB M 3k3aMeHOB. CamocrosiTenbHas paboTa
CTYZICHTOB TIPEJCTABIICT COO0H COBOKYITHOCTh ayJUTOPHBIX M BHEAYAMTOPHBIX 3aHATHI U padoT.
CamocrostenbHas paboTra B paMKax 00pa3oBaTEIbHOIO IpPOLECCa B By3€ pPEILIAET CIEIYyIOLINe
3a7a4n:

— 3aKpeIUICHNE U pacllipeHe 3HaHui, yMEHUH, MOJyYeHHBIX CTYJICHTaMHU BO BPEeMs Ay JUTOPHBIX H
BHEAYIUTOPHBIX 3aHATHH, IPEBpalleHHe WX B CTEPEOTHUIIBI YMCTBEHHOH M (U3UUECKON
NeSITeTbHOCTH;

— proOpeTeHne TOTOTHUTENFHBIX 3HAHWH M HABBIKOB TI0 TUCIHIUIMHAM Y4eOHOTO ITaHa;

— (opmupoBanue W pa3BUTHE 3HAHUI W HABBIKOB, CBSI3aHHBIX C HAYyYHO-HCCIIEIOBATEILCKOM
JEATENLHOCTBIO;

— pa3BUTHE OPUEHTALIMU U YCTAHOBKH HA KaUECTBEHHOE OCBOCHUE 00pa30BaTENBHOM MPOrpaMMBI,

— pa3BUTHE HABBIKOB CAMOOPTaHHU3AIINH;

—  (¢dopMHpOBaHHE  CaMOCTOSATEILHOCTH  MBIIUICHHUS, CIIOCOOHOCTH K  CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CAMOpEaJIH3alnHy;

— BBIpa0OTKa HABBHIKOB 3((EKTUBHOW CAMOCTOSTENFHONW NPO(EeCCHOHANBHON TEOpPEeTUYECKOH,
MPaKTHYECKON U y4eOHO-HCCIIEI0BATEIBCKON A TETLHOCTH.

IMoaroroBka k Jexknuu. KauecTBo 0cBoeHHUs COAepKaHNsl KOHKPETHON TUCIIMIUTHHBI TPSIMO
3aBUCHT OT TOTO, HACKOJBKO CTYAEHT caM, 0e3 BHEIIHEro NPUHYXICHUS (OpMHUpPYET y celds
YCTQHOBKY Ha IOJyYeHHE Ha JICKIMSIX HOBBIX 3HAHUH, JOTOJTHSIOMUX YK€ UMEIOLINECs 10 JaHHOU
THMCIUITIMHE. BpeMs Ha MOrOTOBKY CTY/I€HTOB K ABYXYaCOBOI JIEKIIMH [0 HOPMATHBaM COCTABIISIET
He MmeHee 0,2 yaca.

MoaroroBka Kk JadopatopHoMy 3aHSTHIO. [loArOTOBKAa K J1a0OpaTOPHOMY 3aHSTHIO
BKJIIOYAET CJICIYIOIINE 3JIEMEHTBI CAMOCTOSTEIBHOM IeATEIbHOCTH: YeTKOE TIPEACTaBICHUE eI U
3aj1a4 ero NpOBE/ICHNUS; BBIJICIICHHE HAaBBIKOB YMCTBEHHOH, aHAJTMTUYECKON, HAYYHO! JIESITETbHOCTH,
KOTOpBIE CTAaHYT pPEe3yJbTaTOM TNpeAcTosimeil paboTel. BripaboTka HABBIKOB OCYIIECTBISETCS C
MIOMOIIBIO MTOJTYYEHHUS] HOBOM MH(pOpPMALUK 00 N3y4aeMBbIX MpOIeccax M ¢ MOMOUIBIO 3HAHHS O TOM,
B KaKOW CTETEHH B JaHHOE BPEMs CTYJEHT BJaJIe€T METOAAMHU HCCIIEI0BATENBCKON NesITeTbHOCTH,
KOTOPBIMH OH CTaHET IOJb30BaThC Ha 3aHATHH. [loaroToBka K Hepeako Tpedyer mombopa
MaTepualia, JaHHBIX M CIEIHaJbHBIX HCTOYHUKOB, C KOTOPBIMH TpPEACTOMT ydeOHas pabora.
CTyeHTbl CaMOCTOSITETIbHO OCYIIECTBISAIOT MOUCK COOTBETCTBYIOIIUX MCTOYHHUKOB, OMPENEISAIOT
aKTyaJbHOCTh KOHKPETHOTO WCCIICZOBAHUS MPOLIECCOB U SIBICHUH, BBIICISIOT OCHOBHBIE CIIOCOOBI
JI0Ka3aTeIbCTBA aBTOPAMHU HAYYHBIX paOOT IEHHOCTH TOTO, YeM OHH 3aHUMaloTcs. B xoxe camoro
3aHATUS CTYJEHTHl CHadaJia NPEACTaBISIOT HaWJACHHBIE WMH BapHaHTHl  (POPMYIHPOBKU
aKTyaJIbHOCTH HCCIICIOBaHUS, OOCYXKTAlOT MX W OOOCHOBBIBAIOT CBOE MHEHHE O HAWIydIlIeM



BapuaHTe. Bpems Ha MOATrOTOBKY K JIAOOPaTOPHOMY 3aHATHIO IO HOPMATHBaM COCTABIISIET HE MEHEe
0,2 gaca.

IoaroroBka k 3a4ery. CamMmocTosiTEIbHAS MTOATOTOBKA K 3a4YETY JIOJKHA OCYIIECTBIISITHCS B
TeYeHue Bcero cemectpa. [1oaroToBka BKIIFOYAET CICAYIONINE ACHCTBUS: MIEPEUYNTATh BCE JICKIINH, a
TaKXKe MaTepHajbl, KOTOpbIE TOTOBWJIHCH K JaOOpaTOPHBIM 3aHATHUSM B TEUYCHHE CEMECTpa,
COOTHECTH 3Ty HH(MOpPMAIMI0O C BONPOCAMH, KOTOPBIC JaHBl K 3a4yeTy, eclid HH(popManuu
HEJIOCTaTOYHO, OTBETHl HAXOMST B MPEAJIOKEHHON IMpernoaaBaTeseM guteparype. Pexomenayercs
JienaTh KpaTKue 3amucu. Bpems Ha MOArOTOBKY K 3a4eTy MO HOpMaTHBaM COCTaBJIsET HE MeHee 4
4acoB.

4.5. IllpumepHasi TeMaTHKa KYpCOBBIX padoT
BrimonHeHne KypcoBbIX paboT He MPEeayCMOTPEHO yUeOHBIM IIIAHOM

V. YUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
TACIATIIAHBI

a) OCHOBHAsI JIUTEepaTypa
1. HWmsanos B.b. IIpuxnannas uagpopmaruka [Tekct] : yue0. mocodue / B. b. UBanos ; UpkyTckuit
roc. yH-T. - Upkyrtck : U3a-Bo UT'Y, 2012. - 194 c. : un. ; 20 cm. - ISBN 978-5-9624-0616-9 (50
9K3)

0) 10MOJIHUTEIbHAS JIUTEpaTypa
1. IMaBnog, JI. A. CTpyKTypbl U aIrOPUTMbI 00pabOTKH JaHHBIX [DIIEKTPOHHBIN pecypc] :
yueOnuk aiis Bro / JI. A. [Tanos, H. B. IlepBoBa. - 2-e u3n., ucnp. 1 J0II. - DJIEKTPOH.
TekcToBble AaH. - Cankr-IleTepOypr : Jlans, 2020. - 256 c. - OBC "Jlanp". - HeOorpaHu4. JOCTYII.
- ISBN 978-5-8114-4881-4 : b. 1.

2. Kyaunos, 1O. Y. OcHoBBI coBpeMeHHOI MH(pOopMaTuku [ DiaekTpoHHbIH pecype] : 2018-05-24 /
10. U. Kynunos, ®. ®. [TameHko. - 5-e u3a., cTep. - DIEKTPOH. TEKCTOBBIE JaH. - [b. m.] : Jlans,
2018. - 256 c. - OBC "Jlanp". - Heorpanuy. goctyt. - ISBN 978-5-8114-0918-1 : b. 1.

3. Cy3u, Poman Apsuesnu. S3bik nmporpammupoBanns Python [TekcT] : yue6. mocobue / P. A.
Cysu. - M. : aTepueT-YH-T uHpopM. TexHomorui ; M. : bunom. JIa6. 3nanwmii, 2006. - 326 c. ;
21 cMm. - (OcHOBBI HHPOPMAIIMOHHBIX TEXHOJIOTHIA). - bubdmuorp.: ¢. 325-326. - ISBN 5-9556-
0058-2. - ISBN 5-94774-442-2 : 246.82 p. (9 7k3)

B) 0a3bl TaHHBIX, HH(OPMALMOHHO-CIPABOYHBIE H MOMCKOBBIE CHCTEMBI

1. TTouckossie cuctemsr Google, Yandex.

2. DIEKTPOHHBIE peCypchl JOCTYIHBIC IO JIOTHHY M IMapoiito, IpeaocTaBisieMble HayuHoi
6ubmmorexon UI'Y.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUIIJINHBI

6.1. YueoHo-1a60paTopHoe 060py10BaHueE:
Kowmmerotepnas naboparopus (ayauropust 325), OCHAIEHHAs BBIYMCIUTEIBHON TEXHHUKOM,
cnenanbHbIM 110 1 cBOOOIHBIM TOCTYHIOM B ceTh Internet.

6.2. IlporpammHoe obecrnieyeHue:

[IporpammuoOe obecrieueHue mox cBoOoaHOM unensueit Python Software Foundation License:
Python 3.

6.3. TexHuyeckue u JIeKTPOHHBbIE CPeACTBA:
MyabTUMEIUHHBIA TPOEKTOP, SKpaH (110 HEOOXOJUMOCTH), MEJIOBast WJIM MapKepHas J0CKa.



VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOTI'NU
Ha nekuusix ucronib3yIoTcsi ak THBHBIE METO/IbI 00Y4eHHs (HanmucaHue U aHAJIN3 KOJIa, a TAKXKe
pazbop pe3ysbTaToB €ro BhIMONHEHH). JlabopaTopHbie pabOTHI MPOBOIATCS C MCIOJb30BaHUEM
[13BM c nocnexayrorieit 3auToN, 1eMOHCTpaluei paboThl MPOrpaMM U UX KOJIa C MOSICHEHUSIMH.

VIII. OHEHOYHBIE MATEPUAJIBI IJI5I TEKYIIEI'O KOHTPOJIAL X
INPOMEXYTOYHOU ATTECTALIUA

Texymuii KOHTpOJb peaau3yeTcsi B BHUJE IMPOBEPKU PE3ylbTaTOB pabOThl CTyAEHTa Ha
1a00paTOPHBIX 3aHATHUSAX, KaYeCTBA HAMMCAHHOTO KOJA W JIaHHBIX K HeMYy MOsCHeHuH. Tekyrimii
KOHTPOJIb HaIlpaBJIeH Ha BhIsiBIIeHHE chopMUpoBaHHOCTH KomrieTeHIuii OITK-7.

[IpomexxyTouHasi arrecTanus B BHJE 3ayeTa MPUHUMAETCS HAa OCHOBAaHUHU BBINOJHEHUS
CTYJEHTOM BCeX J1JaOOpaTOPHBIX 3a/laHuil Ha MPOrpaMMHUpPOBaHKE 110 BCEM TeMaM Kypca.

[TpumepHBIii IepeueHb YacTu 1a00paTOPHBIX 3aJaHHUIM U BApUAHTOB K HUM:

3aganue 1

Beisectu B daitn Out.txt nepsbie 10 4IeHOB psifa U UX CyMMY:
1) 1+2+3+4+...

2) 1-2+3-4+...

3) 1+1/2+1/3+1/4+...

3aganue 2

1) BeiBecTn Ha skpaH 20 cioyyaiiHbIX 1eJbIX yrcen B auanasoHe [-10 go 10] u ux cpeanee
2) BeiBectu Ha 3kpaH 20 ciydallHBIX 11es1bIX yrcen B auanaszone [10 no 20] u ux cpennee
3) BriBecTr Ha skpaH 20 ciay4yalHBIX LEdbIX YKcen B quanaszoHe [-20 no -10] u ux cpennee

3ananue 3 (co3naHue cBOeH (yHKIIUN)

1) Co3nath GyHKIIHIO, BO3BpAIIAIONTYIO (haKTOPHAT YKCTIa, ¥ BBIBECTH Ha dKPaH pe3yabTaT
BeIUMCIICHHS 6!/(3!+4!)

2) Coznath GyHKIMH, BO3BpalIatoINe TUNepOOIMuecKie CUHYC U KOCUHYC,

Y BBIBECTH TAaOJUILy UX 3HAUEHUH ¢ apryMeHTaMu

oT -5 10 5 v marom 0.5 (kak B 3aganuu 1)

3) Co3nath QyHKIHIO, BO3BPAIIAOLIYI0 TaMMa-(QYHKIHUIO (UCIIOIB30BaTh ONPEIEICHNE
Oiinepa u yuutsiBath 1000000 uneHoB psiaa),

Y BBIBECTH HA DKPaH ee 3HadeHus 1pu aprymeHnte ot 0.5 1o 6.0 ¢ marom 0.2

3ananue 4 (MacCHUBBI)

1) Caurath ¢ KJIaBHATYPHI S5 TIEIBIX YHCEIN U BEIBECTH WX HA dKPaH B OOPaTHOM IMOPSIKE

2) Crenepuposatb 1000 pa3 ciygaitHoe 1ienoe uncio B auanas3one [1..10] u BeIBeCTH Ha
9KpaH KOJINYECTBO

BBINIAJICHUH KaXKJIOTO U3 BO3MOKHBIX

3) CrenepupoBath 1000 pa3 mapy ciiy4ailHbIX IEIBIX YUCEI B quamnaszoHne [ 1..6] (urpaibHbIN
KyOUK) U

BBIBECTH Ha PKPaH KOJUYECTBO KaXJIOW BBITIABIICH CydaiiHON cyMmmbl ([2..12])

3amganue 5 (peKypcum)

1) Hapucyiite kpuByto JleBu. OHa mosy4aeTcs, ecid B3STh IOJIOBHHY KBajpaTa Bujaa /\, a
3aTeM KaXKJyl0 CTOPOHY 3aMEHHUTh TaKUM K€ ()parMEeHTOM M TaK Jajee.

2) Hapucyiite xpuByto Koxa. IIpomecc e¢ mocTpoeHHs BBIMISIIUT CIEIYIOIUM 00pazoMm:
O0epeM eIMHHYHBIA OTPE30K, pa3[elisieM Ha TPU PABHbIE YAaCTH M 3aMEHSEM CpEIHHUI HHTEpBal



PaBHOCTOPOHHUM TPEYTOJLHUKOM 0€3 3TOro cermMeHTa. B pesynbTare oOpa3yercs JiomaHas,
coCTofAIIas U3 YEeTHIPEX 3BeHbEB IMHBI 1/3. Ha ciemyromem miare moBTOpPSEM OIEPAIUIO IS
Ka)KJIOTO M3 YETBHIPEX MOJMyUNBIIUXCS 3BEHBEB U T. A... [IpeaenbHas kpuBas u ectb kpuBas Koxa.

3) Hapucyiite KantopoBo MHOXecTBO. KaHTOPOBO MHOXECTBO HYJIEBOTO IMMOpsAKa -
TOPU3OHTANIBHBIN OTPE30K. YIalMB CPEOHIOI TPETh IOJYyYHM MHOXKECTBO MEPBOTO MOpPsIKa.
[ToBTOpSIS JAaHHYIO TPOLIETYPY TMOJYYHM OCTaJbHBIE MHOXKECTBA.

TecToBble 3axanus AJsl oueHKH chpopmupoBaHHocTH KomneTenuuu OITK-7

1. OTMeThTE BCe MpaBHJIbHBIE YTBep:KIeHHs 0 cniuckax (type:list) B sa3bike Python.
DJeMEeHTHI CIIUCKA MOTYT OBITh PAa3HBIX THIIOB

DneMeHTHI BCer/ia HyMepyIoTcs ¢ HyJIs

Bce anemMeHThI criicka TOJHKHBI OBITh OJJHOTO THIIA

DneMEeHTBl MOTYT HyMEpPOBAaThCS C €UHUIIBI

Pa3mep criucka MOKET MEHATHCS BO BpeMst pabOThI TPOrpaMMBbl

mooOwp

2. Co3gaeM mycToii cnucok A = || YkaxuTe KOppeKTHbIE CI0CO0bI 100aBIeHHs 3JIEMEHTOB: 5,
6u7

A.append(5)

A=A+]6]

A+=[7]

A=[5]

A.append(5,6)

Al6]

TmooOw>

3. Ykaxure, KaKkoe U3 HUKeNlepUBeIeHHbIX BbIpaKeHHH NpuHUMaeT 3HayeHue False
A. True and True and True
B. False or True and True
C. True and True and False
D. False and False or True

4. Oneparop continue uCnoJb3yeTcs

B Ka4eCcTBE MyCTOr0 oneparopa

JUTS TIEPEXO0/1a K CIICTYIONIEH UTEpaIiy UK

JUTSL BBIXOJa U3 1IUKJIIA

IUTS BBIXO4A n3 Os1oka if

JUTSL BO3BpaTa U3 QyHKIIUHU U IPOIOJIKEHHSI IIPOTPAMMBI C TOYKHU €€ BhI30Ba

mooOw>»

5. AJITOPUTMBI COPTHPOBOK, HCIIOJIbL3YIOIIHE NAPHbIC CPABHEHHUS HEe MOTYT HMeTh
BBIYHC/IIUTEIBHYIO CJI0KHOCTh, MEHBIIYIO Y€EM

A. O(n)

B. O(n*log(n))

C. O(n?)

6. Pexypcun. Kakue u3 npuBeI¢HHBIX CTPOK KO MOKHO ONIMCATDH HA NPONYLIEHHOM
MO3UIHMHU B PEKYPCUBHOI PyHKUNM BbIYNCIEHUS N-T0 Yucaa Pudonayun? Yucaamu
®udoHAYYM HA3BIBAETCH YMCJI0BOI P, B KOTOPOM B KOTOPOH NepBbie 1Ba YMCJIAa PABHBI
au6o 1 u 1, 1u60 0 u 1, a kaxkg0e NocJaeayroNIee Y1UCJA0 PABHO CyMMe IBYX NpeabIyIuX
YyHceJl.
def fibo (n):

if n==0:

return O



if n <3:
return 1
else:

A. fibo (n-1) +fibo (n - 2)
B. return fibo (n - 2) + fibo (n - 1)
C. returnfibo (n-1) + (n-2))

7. Bbi0epuTe NpaBWibHbIE YTBEPHKACHUSA 0 JIHOObIX JBOUYHBIX JepPeBbsX

Bce nucTbst UMEIOT O/IHY U TY K€ TITyOUHy

Bce BHyTpeHHUE Y316l HIMEIOT 110 JIBa peOCHKA
JIro6o¥ y3en y Ha yTH OT KOPHS K Y3JIy X - IPEAOK X
VY3en, y KOTOPOro OTCYTCTBYIOT 00a peOeHKa - JIHCT
V3en, He SABIAIOUIMNACS JIMCTOM - BHYTPEHHUN y3€I
JleBoe moaiepeBo Beeria Ooblie MPaBoro MoaIepeBa
BricoToii nepeBa Ha3bIBaeTCA BHICOTA KOPHS

GMMOO P>

8. IIpousBoaurcsi ny3sIpbKOBasi COPTUPOBKA MACCHBA U3 6 3JIeMEHTOB, IPUYEM MACCUB YiKe
ynopsizoueH B Tpedyemom nopsiike. CKoJIbKO NnepecTaHOBOK Oy/1eT BbINOJHEHO B Mpolecce
padoThl COPTHPOBKHU?

~N o O

15
30

moow>

9. Peain30BaH aJropuT™M COPTHPOBKH BCTABKAMH, COPTHPYIOIIMIi BXOTHOIi MaCCHB IO
Bo3pacrtaHuio. KakoBa acuMnrornyeckasi OlileHKa BpeMeHH padoThl 3TOr0 AJIrOpuT™Ma B
ciay4ae, ecJIM BXOJHOH MACCHB, COCTOSILMIA M3 N 3JIEMEHTOB, y:Ke OTCOPTHPOBAH 110
BO3pacTaHuIO?

o(1)
O(log n)
O(n)

O(n * log n)
O(n?)

O(n®)

mTmooO o>

10. Tan cTex, cocTOSAMMIA U3 MSATH 3JIEMEHTOB:

5129 |17 2
.T

top
Kakum 0yaer cocTosiHMe CTeKa MmocJie NMoc/jie10BaTeJJbHOT0 BbI30Ba MPOoIeAyP U3BJIeUYeHUs
3jieMeHTa u3 creka Pop(), no6aBJieHus 3y1emenTta B crek Push(7)?




top

top

OOw>
BWN P

11. siBasieTcst ik JaHHOE JepeBO ABOMYHOI Ky4eii?

A. na
B. mer

12. B nanHOe 1BOMYHOE 1epPeBO MOUCKA 100aBJIsAeTCS 3JIEMEHT ¢ KJI104oM S. B kakoe mecTo
JaepeBa OH g00aBUTCs?

w >



Pa3pabGorumk:

4 JIOEHT Cemenos A.JL
[Iporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanmsimu  DPI'OC BO u yuuThiBaeT
pexomenaanuu [TIOOII no nanpasnenuto u npodmio noaroroku 10.03.01 Undopmannonnas
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Hacmosuwas npoepamma, He mooicem Ovbimb 80cnpou3gedeHa HU 8 Kakou ¢hopme bOe3
npeosapumenbH020 NUCbMEHHO20 paspeutleHus Kagheopvi-paspadbomyuxa npoepammel.
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