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. HEJIU U 3AJAYU JUCIUATTIIUHBI
Iesu: HayynTh peaM30BbIBATH 0a30BbIC IIPOrPAMMHBIC AITOPUTMBI Ha s3bike Python

3agaun:
- W3y4eHHUE OCHOB si3bika Python;
- H3ydYcHHUe 0Aa30BBIX MPOrPAMMHBIX AJITOPHTMOB.

Il. MECTO INCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

VYueOnass mucruummaa «WHbopmatuka»  BXoguT B 0a30BYyI0 HYacTh 00S3aTENBHBIX
JUCIATUIMH.
Jns m3ydeHuss JaHHOM Yy4yeOHOM MMCHMIUIMHBI (MOIYJsI) HEOOXOIMMBI 3HAHUS, YMEHHUS U
HaBBIKH, (OPMHUPYEMBbIC MTPEAMICCTBYIOIIMMH TUCIUTUIMHAMM :
e Hudopmaruka (IIKOIBHBII KypC)

[lepeuenp nocneayoOMMX y4eOHBIX AUCLUUILIINH, JUIsl KOTOPBIX HEOOXOIUMBbI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMbIEC JAHHOW yUeOHOM TUCIIUTUTMHOM:

e  OOBEKTHO-OPUEHTUPOBAHHOE MPOrPaMMHUPOBAHUE U MOJIETUPOBAHUE

e [IporpammupoBaHH€E Ha A3bIKAX BBICOKOIO YPOBHS

e [lpuknagHoe nporpaMMHUpOBaHUE

I11. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI
[Ipouecc oOcBOEHUS AWCHMIUIMHBI HampaBieH Ha (OPMUPOBAHWE KOMIICTCHIMHA B
coorBerctBu ¢ @®I'OC BO wu OIl BO mno wnanpasnenuto mnoxaroroBku 10.03.01

HNudopmannonHas 6€30MacHOCTb.

ITepedyens miIaHMPyeMbIX pPe3yJIbTATOB 00y4YCHHS MO JUCHUIINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIUH

HNuauxkaropsl
Komnerenuus . Pe3yabTaThl 00yUeHuUs1
KOMIeTeHI U
OIIK-7 HJKonk7.1 3HaTh: OCHOBHI si3bIKa Python
Cnocoben  ucnonvzoeamy | Ilpumensem AZBIKU
A3BIKU  NPOSPAMMUPOBAHUSL | NPOCPAMMUPOBAHUSL o5 | YMeThb: icaTh Koa Ha Python
u mexHonozcuu paspabomxu | peuleHus 3a0ay
NPOSPaMMHBIX cpeocms sl | npogheccuoHanbHoOu Brnamers: HaBBIKAMH HaNHMCaHUS
peuierus 3a0au | oesmenvHOCMU aTOPUTMOB Ha si3bIke Python
npogeccuonanrbHoll
OesamenbHOCmu,




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM THCHUILIMHBI COCTABJISIET 7/ 3aYeTHBLIX eIUHMI, 252 yaca.

DopMa NPOMEKYTOUYHOM ATTECTALUM: 3a4eT

4.1. Conep:xaHue JMCUMILJIMHBI, CTPYKTYPUPOBAHHOE M0 TeMAaM, ¢ YKa3aHHeM BH/I0B y4eOHbIX 3aHATHII U OTBEIECHHOI0 HA HUX
KOJIMYeCTBA aKa/IeMUYEeCKUX YaCOB

Bunpt yueOHOI paboOTHI,

BKJIKOYast CaMOCTOATCIIbHYIO pa60Ty 06yqa101uﬂxc;1,
IMPAKTUYCCKYIO IMIOATOTOBKY U TPYAOCMKOCTDH

®
>
=
5 g (B yacax)
No § s K 5 2 ®opMa TeKylero
. Pasnen qpucnuniauabl/Tema = 2 OHTAKTHAA paboTa NperofaBaTe/Is ¢ Z KOHTPOJIA
n/H g9 oOy4aromumucs 5w
@ 2w g g ycrneBaeMocTH
S | =& 53
= = w o Cemunap/ 5 g_
S = E = Jlexuusn Tpakrieckoe, KoncyabTanus E
3 > = JadopaTopHoe y 1 <
@) =] = E 3aHsiTHE/ S
1 2 3 4 5 6 7 8 9 10
1 Tewma 1. OcHOBBI IPOTrPaMMHPOBAHMSI 1 1272 - 4 8 0,2 21 3
2 Tema 2. YcII0BHUS U ITUKIIBI 1 18,2 - 6 12 0,2 30 5 ammuTa
3 Tema 3. Cnucku/mMacCuBbl 1 | 24,2 - 8 16 0,2 30 ;Iaa a?;;;%Hle[II)Z
4 Tema 4. AnrOpuTMBI 1 24,2 - 8 16 0,2 30 a
5 Tema 5. CopTHpOBKH 1 | 24,2 - 8 16 0,2 30




4.2. Ilnan BHeayAUTOPHOI caMOCTOSITeJILHON PadoThl 00y4aOIMXCS M0 AUCHMILTIHHE

CamocrosiTenpHas pabota 00yJarmuxcs VuebHo-
OueHouHOE METOINYECKOE
Cemectp Hassanwue paszena, TeMbl B - Cpokn | 10 demKocTs CDeICTEO obecreuenne
BBIINTOJTHCHUS -~
U] CAMOCTOSTEIHbHON PaOOTHI moen (sac.) pexn CAMOCTOSTENBHO
paboTHI
1 |Tema 1. OcHOBBI IPOrPaMMUPOBAHUS 1-2 21 Hcrounnku u3
1 |Tema 2. YcnoBus v IMKIBI 3-5 30 OCHOBHOM M~
JOIIOJITHUTCIIbHOU
1 |Tema 3. Crimcku/MacCHUBBI 6-9 30 JE———
1 |Tema 4. AnropuT™MbI Pa6ota ¢ yueGHIKOM, 10-13 30 PesyiibTar CaMOoCTOSTENbHBIH
1 |Tema5. CoptupoBku CIPaBOYHOI JIUTEPaATYpOii, BBIIONHEHHs | | OVCK JHTEPATYPHI
Ha 06paSOBaTeJ’IBHBIX
[IEPBOMCTOYHUKAMH, 1a00paTOPHBIX pecypeax
KOHCIIEKTOM 14-17 30 3aJJaHHi JOCTYTHBIX 110
JIOTUHY U NapoJIto,
MpeaoCTaBJIACMbIM
Hayunoit
6ubmnorexoit UI'Y
OO6muit 00beM CaMOCTOATEIbHOM PabOTHI O JUCIHILTHHE (Yac) 141




Tema 1. OcHOBBI MPOrpaMMHUPOBAHUS.

4.3. ConepxxaHue y4eOHOIro MaTepHuaJia

OCHOBBI IPOrpaMMHUPOBaHUs Ha si3bike Python, nucxomuslit ko, uaTeprperaTop. TekcToBbI
BBOJ/BbIBOJI. ['padmueckuii Mmoayns turtle. [lepemeHHble U TUIIBI JaHHBIX.

Tema 2. YcnoBUSA U TUKJIBL.
VYenosus u nukisl. ynkuun. Pexypeust.

Tema 3. Cnucku/MacCcUsBbl.
Crucku/MacCUBBI. DJIEMEHTAPHBIC CTPYKTYPhI TAHHBIX.

Tema 4. AITOpUTMBI.
AcUMIITOTHYECKAs OTICHKA BPEMEHHU pabOTHI alrOpUTMOB. [IprMephl anropuTMoB ¢
MCIOJIb30BaHUEM ITUKJIOB, YCIOBUI, PEKypCUl U MaCCHUBOB.

Tema 5. CopTUpOBKH.
KBagpartuuneie coptupoBku. COPTUPOBKH C JIMHEWHBIM BPEMEHEM BBITTOTTHEHHUSI.
AJTOpUTMBI, OCHOBAHHBIE HAa IBOMYHOM KyuUe.

4.3.1. llepeyeHb CeMHUHAPCKUX, IPAKTHYECKUX 3aHATHII U J1a00pPaTOPHBIX padoT

Ne Ne HanmeHoBanue TpynoemkocTs Ouenoynsie | @opmupyemble
I/H | pa3jeia CEeMUHAPOB, (uac.) cpeacTBa KOMIIeTEeHI[ U
U TeMbl NpaKTH4YecKux u | Bceero N3 Hux
JIﬂﬁOpﬂTOpHLIX YacoB | MpaKTHYECKasA
pabot MO/ITOTOBKA
1 2 3 4 &) 6 7
1 PesynbTar
BBITIOJTHEHUS
1a00paTOPHBIX
Tema 1 — | JJaGopatopHbie 3a/IaHui B
68 - OIIK-7
Tema 5 3amanns Ha [TK BUE
paboTaroreit
IIPOrpaMMBbI U
KOoJ1a

4.3.2. IlepeyeHn TeM (BONMPOCOB), BHLIHOCUMBbIX HA CAMOCTOSITE/IbHOE H3y4YeHHe CTYIeHTAMM B
pamMkax camocTositesibHOM padoTsl (CPC)

Tema

3amanue

®opmupyemast
KOMIIeTEHII U

UK

3

4

Tema 1 — Tema 5

IToBTOpEeHUE U
yrayOiaeHHoe
U3y4YEeHUE
y4eOHOro
MaTtepuaia
JICKITUH,

BOCITPOMU3BCACHUC

OIIK-7

NJIKonk7.1




Y aHAJIN3
JICKIIHOHHOTO
KO/, IOJrOTOBKA
K BBIIIOJIHEHUIO
1a00paTOPHBIX
pabor.

4.4, MeToauuecKkue YKa3aHus 110 Opraum3anuu CaMOCTOSITEIbLHOM paﬁoTLI CTYACHTOB

CamocrosTenbHas paboTa CTyIEHTOB BceX (OPM U BUAOB OOYYCHHUs SBIACTCS OAHUM M3
00s13aTeNIbHBIX ~ BHJIOB  00pa30BaTENbHOM  JESATEIbHOCTH, OOECIeUMBAIOIIEH  peanu3aluio
TpeboBanuii PenepanbHBIX TOCYIAPCTBEHHBIX CTAaHAAPTOB BBICIIEro oOpa3zoBaHusd. CoriacHo
TpeOOBAaHUSAM HOPMATUBHBIX JIOKYMEHTOB CaMOCTOsTENIbHAs paboTa CTYIEHTOB SBISETCA
00s3aTeNIbHBIM ~ KOMIIOHEHTOM — 00pa30BaTeNIbHOTO Mpolecca, Tak Kak OHa OOECIeYHBaeT
3aKpeIUIeHUE IOJIy4YaeMbIX Ha JIEKIMOHHBIX 3aHATHUAX 3HAHUM IyTeM HpuoOpeTeHHs HaBBIKOB
OCMBICIIEHHSI W DACLIIMPEHUS UX COAEpKAaHMs, HABBIKOB PELICHUS AaKTyaJbHBIX HpoOiIemM
¢dopmupoBaHua ~ OOLIEKYJIBTYPHBIX M NpPO(ECCHOHAIBHBIX  KOMIETEHIMH,  Hay4HO-
MCCIIEIOBATENILCKONW AEATEIBHOCTH, TOATOTOBKM K CeMHHapaMm, jJabopaTopHbIM paboTaMm, crade
3a4eToB M sK3aMeHOoB. CamocTosATenbHas paboTa CTYJIEHTOB MPEACTaBiIsieT COOOM COBOKYITHOCTh
ayJUTOPHBIX W BHEAYyIUTOPHBIX 3aHATHUH u pador. CamocTosTenbHas paboTa B paMKax
00pa3oBaTeNpHOrO IPOIiecca B By3€ pellaeT CleAyIOLIMe 3aauu:

— 3aKpEIUICHNE U pacLIMpEeHue 3HaHUI, YMEHUI, [TOJIyY€HHBIX CTYI€HTaMH BO BpEMsI Ay AUTOPHBIX U
BHEAYJUTOPHBIX 3aHATHH, @peBpallleHMe WX B CTEPEOTHINIBI YMCTBEHHOM M  (usnueckoi
NeSITENIbHOCTH;

— IpUOOpEeTeHNE JONOIHUTENIbHBIX 3HAHUH M HaBBIKOB IO JUCLUIUIMHAM Yy4eOHOr O IJIaHa;

— (QopmMupoBaHHUE UM pa3BUTHE 3HAHUN M HABBIKOB, CBSI3aHHBIX C HAyYHO-HCCIIEIOBATEILCKOM
JESATENBHOCTBIO;

— pa3BUTHE OPUEHTAIMU U YCTAHOBKHM Ha KAYECTBEHHOE OCBOEHUE 00Pa30BaTEIbHON MTPOTrPAMMBI;

— pa3BUTHE HABBIKOB CaMOOPraHU3al1H;

—  (opmupoBaHHE  CaMOCTOSITEILHOCTH  MBILIUIEHHS, CIIOCOOHOCTH K  CaMOpa3BUTHIO,
CaMOCOBEPILLIEHCTBOBAHHUIO U CAMOPEAIN3allnuu;

— BbIpaOOTKa HaBBIKOB A3((PEKTUBHONW CaMOCTOSTENbHON NpPOPEecCHOHAIBHON TEOPETUYECKOM,
MPAKTUYECKON U yUueOHO-UCCIIEJ0BATENbCKOM e TeTbHOCTH.

IMoaroroBka k Jexkuuu. KauecTBO OCBOEHHS cOAEp:KaHMSI KOHKPETHOM JUCLMILIMHBI
MPSIMO 3aBUCUT OT TOT'O, HACKOJIBKO CTYJEHT caM, 0e3 BHEIIHEro NMpUHYXJIeHUS GOpMUPYET y cedst
YCTaHOBKY Ha IIOJIy4€HHME Ha JIEKIIMSIX HOBBIX 3HAHWM, TOMOJIHIIOMINX YK€ MMEIOIIHECS 110 TaHHOU
aucuumiiHe. BpeMss Ha MOArOTOBKY CTYAEHTOB K JIByXYacoBOW JIEKIIMM [0 HOpPMaTHUBaM
cocraBiseT He MeHee 0,2 yaca.

IMoaroroBka k JaGoparopHomy 3aHsaTHIO. [loAroToBka K 1aOOpPaTOPHOMY 3aHSTHIO
BKJIIOUAET CIIEYIOIIME DJIEMEHTBI CAMOCTOSATENBHOM NEATENIBHOCTH: YETKOE MIPEICTAaBICHHE LIENU U
3a7a4  €ro IPOBEJCHUS; BBIJCICHHE HABBIKOB YMCTBEHHOHM, AHAJIUTUYECKOM, HAay4dHOU
JeSTeIbHOCTH, KOTOpBhIE CTAaHYT pEe3yJbTaTOM MpejacTosmel padoTel. BpipaboTka HaBBIKOB
OCYIIECTBIISIETCSl C TOMOIIbIO MOJyuyeHUsT HOBOW HMH(MOpManuu 00 M3yyaeMbIX MpoIeccax U C
IIOMOULIBI0 3HaHMS O TOM, B KakOHM CTENEHUM B JIAHHOE BpEMsl CTYIEHT BJaJeeT METOJaMu
HCCIIEIOBATENbCKOM AESITebHOCTH, KOTOPBIMH OH CTaHET I0JIb30BaThCsl Ha 3aHATHH. [loaroToBka k
Hepeako Tpedyer moadopa Marepuana, JaHHBIX M CHENHaIbHBIX HMCTOYHHMKOB, C KOTOPBIMU
npencTout yuyebHas padora. CTyJeHTbl CaMOCTOSATEIbHO OCYIIECTBIISIFOT MMOMCK COOTBETCTBYIOIINX
HCTOYHUKOB, OINpPEACIAIOT AaKTyaJlbHOCTh KOHKPETHOI'O HCCJIEIOBAaHUS IPOLECCOB W SIBICHUH,
BBIJIEJISIFOT OCHOBHBIE CIIOCOOBI TOKA3aTeIbCTBA ABTOPAMH Hay4HBIX pabOT LIEHHOCTH TOTO, YeEM OHU
3aHMMalTcsd. B Xozme camMoro 3aHATHS CTYJIEHTHl CHayaja NPEJCTABJIAIOT HAaWJIEHHBIE HMU
BapUaHThl (POPMYJIUPOBKU aKTYaIbHOCTH HCCIEAOBaHMs, OOCYKIAIOT UX U OOOCHOBBIBAIOT CBOE




MHEHHE O HaWjIydlleM BapuaHTe. Bpemss Ha MOAroTOBKY K JIaOOpaTOpPHOMY 3aHSATHIO IO
HOpMaTuBaM cocTaBisieT He MeHee 0,2 yaca.

IMoaroroBka k 3a4ery. CamMocToATe/IbHAS TOJrOTOBKA K 3a4eTy JOJDKHA OCYIIECTBIATHCS B
TeUeHHe Bcero ceMectpa. [loaroroBka BKIIIOYACT CIEAYIOIUE IEHCTBHS: IEPEeUnTaTh BCE JEKINH, a
TaKke MaTepHaibl, KOTOpbIE TOTOBWIHMCH K JIADOpaTOpHBIM 3aHATHSAM B TEUCHHE CEMECTpa,
COOTHECTH OTy HWH(POpPMALMIO C BOMPOCAMH, KOTOpBIE JaHbl K 3a4eTy, ecid HWHPOpMaluu
HEJIOCTaTOYHO, OTBETHl HAXOJAT B IMPEJIOKEHHOU IperojaBaresieM JuTeparype. Pekomenayercs
ACJIaTh KPAaTKUC 3aIllUCH. BpeMSI Ha MOATOTOBKY K 3a4YCTy IO HOpMATHBAM COCTAaBJISACT HEC MCHCC 4
9acoB.

4.5. IlpumepHasi TeMATHKA KyYPCOBBIX padoT
BrlmonHeHne KypCcOBBIX padOT HE MPEIYCMOTPEHO YIEOHBIM IJITAHOM

V. YYAEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
JUCHUTINHBI

a) OCHOBHAs JIUTEepaTypa
1. WeanoB B.b. Ilpuxmagnas wunpopmaruka [Tekcr] : yue6. mocobue / B. b. VBaHoB ;
Wpxkytckuit roc. yH-T. - UpkyTck : U3n-Bo UT'Y, 2012. - 194 c. : un. ; 20 cm. - ISBN 978-5-
9624-0616-9 (50 »x3)

0) 10MOJIHUTE/IbHAS JINTepaTypa
1. ITaBnos, JI. A. CTpyKTyphl U aIrOPUTMBI 00paOOTKU JaHHBIX [ DIEKTPOHHBIN pecypc] :
yueonuk i Brio / JI. A. ITaBnos, H. B. IlepBoBa. - 2-¢ u3., UCHp. U IOT. - DICKTPOH.
TekcToBble qaH. - Cankr-IlerepOypr : Jlans, 2020. - 256 c. - ObC "Jlanp". - HEOrpaHu4. JOCTYII.
- ISBN 978-5-8114-4881-4 : b. 1.

2. Kynunos, FO. 1. OcHOBBI coBpeMeHHON HHPOpMATUKH [ DneKTpoHHBbIH pecype] : 2018-05-24 /
10. . Kynunos, ®@. ®. [TameHko. - 5-€ u3., crep. - DIEeKTPOH. TEKCTOBBIE NaH. - [b. m.] : Jlans,
2018. - 256 c. - OBC "Jlanp". - Heorpanuu. noctyi. - ISBN 978-5-8114-0918-1 : b. 1.

3. Cy3u, Poman ApBuesnu. S3bix nporpammupoBanus Python [Tekcr] : yue6. mocobue / P. A.
Cysu. - M. : InTepHeT-YH-T uHpOopM. TexHosorui ; M. : bunom. JIa6. 3nanwmii, 2006. - 326 c. ;
21 cMm. - (OcHOBBI HHPOPMALIMOHHBIX TEXHOJIOTHIA). - bubmuorp.: c. 325-326. - ISBN 5-9556-
0058-2. - ISBN 5-94774-442-2 : 246.82 p. (9 7k3)

B) 0a3bl TaHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE H MOMCKOBbIE CHCTEMBI

1. TTouckosie cucremsr Google, Yandex.

2. DIEKTPOHHBIE pecypchl JOCTYIHBIE O JIOTHHY W Mapoilio, IpeaocTaBiseMble HayuHoi
6ubmmorexon UI'Y.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHBI

6.1. YueOHO-1a00paTOpHOE 000py10BaHUE:
KommerotepHas naboparopus (ayautopust 325), OCHAIlIEHHAs BBIYMCIUTEILHON TEXHHUKOU,
cnernuanbHbIM [10 1 cBOOOIHBIM TOCTYTIOM B ceTh Internet.

6.2. [IporpammHoOe odecrievyeHnme:
[IporpamMmmHoe obecnedueHue moa cBoOomHO#M mmueHsuei Python Software Foundation
License: Python 3.

6.3. TexHnuyeckue H JIeKTPOHHBbIE CPeICTBA:
MyabTUMEIUHHBIA TPOEKTOP, SKpaH (110 HEOOXOMMOCTH ), MEJIOBas MJIM MapKEpHasi 10CKa.



VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
Ha nexnusx MCHoyib3yrOTCS aKTUBHBIE METOABl OOydeHMs (HamuMcaHWe W aHaJIM3 Koja, a
TaKKe pa3dop pe3ylnbTaToB €ro BbeMoiHEHUs). JlabopaTopHble pabOTBI TPOBOIATCA C
ucrnonb3zoBanueM [I19BM ¢ nocnenyromeii 3anuToi, 1eMOHCTpaIMeid paboThl IPorpaMM U BX KoJa
C MOSICHEHHUSIMH.

VIIl. OHEHOYHBIE MATEPHUAJIBI VTSI TEKYIIEI'O KOHTPOJISI A
INPOMEXKYTOYHOU ATTECTALIUA

Texymuid KOHTPOJb peanu3yeTcsi B BHJIE MPOBEPKH pPE3YyJIbTAaTOB pabOThl CTyIEHTa Ha
mabOpaTOPHBIX 3aHATUSAX, KAUeCTBA HAMMCAHHOTO KOJa U JAHHBIX K Hemy mosicHeHu#. Tekymuit
KOHTPOJIb HAIIPaBJIeH Ha BhIABIIEHUE chopMupoBaHHOCTH KoMieTeHImi OITK-7.

[IpomexxyTouHast aTTecTans B BHJE 3ayeTa NMPUHHUMAETCS HA OCHOBAaHUU BBITIOJHEHUS
CTYJEHTOM BceX J1ab0paTOpHBIX 3a/laHui Ha MPOTrpaMMHUPOBAHHE 110 BCEM TeMaM Kypca.

TecToBble 3a1aHu /151 IPOBepKHU chopmupoBanHocTH KomneTeHuun OIIK-7

1. OT™MeThTe Bce MpaBUJIbHBIE YTBep:KIeHus 0 cnuckax (type:list) B a3bike Python.
DJeMEeHTHI CIIHCKa MOTYT OBITh Pa3HBIX THIIOB

DeMeHTBl BCEr1a HyMEpYIOTCS ¢ HyJIs

Bce anemeHTshI crincka JOMKHBI OBbITH OJJHOTO THIIA

DeMeHTBl MOT'YT HyMEpOBAaThCs C €MHULIBI

Pa3mep crimcka MOXKET MEHSThCSI BO BpeMsl paObOThI IPOTrpaMMBbl

moowp

2. Co3naeM nycToi cnucok A = || YKkakuTe KOppeKTHbIE CIOCOObI 100aBJIeHUS 3J1eMEHTORB: 5,
6u7

A.append(5)

A=A+[6]

A +=17]

A=[5]

A.append(5,6)

Al6]

TmMmooOw>

3. YkaxuTe, KaKoe U3 HMKeNlepUBeICHHbIX BbIPAa’KeHNH NPpUHUMaeT 3HadeHune False
True and True and True

False or True and True

True and True and False

False and False or True

CoOw>

4. Oneparop continue ucnoJib3yercst

B KaUeCTBE ITyCTOT0 OIeparopa

JUIS TIepexo/ia K CIeIyIOIIed nTepaiuy uKia

JUIST BBIXO/IA M3 [MKJIA

JUTS BBIXOMA U3 OJoka if

JUTS BO3BpaTa U3 QyHKITUH U ITPOIOJKCHHSI POTPAMMEI ¢ TOYKH €€ BBI30Ba

moowp

5. AIrOpUTMBI COPTHPOBOK, HCIIOJIB3YIOLIUE MIAPHbIE CPABHEHUS HEe MOI'YT MMeTh
BBIYUCIUTECJIbHYIO CJI0KHOCTH, MEHBLIITYIO YEM

A. O(n)

B. O(n*log(n))

C. O(m)



6. Pexypcuu. Kakue U3 npuBeIéHHBIX CTPOK KOJa MOKHO ONMCATH HA MPONYILIEHHOM
MO3ULMHU B PEKYPCUBHON (PYHKIMH BbIYMCIeHHS N-T0 Yyucaa Oudonayun? Yuciaamu
DubdoHAYYM HAZBIBAETCH YUCJIOBOM Psijl, B KOTOPOM B KOTOPOii MepBbIe IBA YHCJIa PABHbI
au60o 1 u 1, 1160 0 u 1, a kaxa0€e MOCIEAYIONIEE YHUCT0 PABHO CYyMMe JIBYX IpeablayluxX
4ymcel.
def fibo (n):
ifn==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. BbiOepuTe npaBujibHbIe YTBEPKIEHHS 0 JIOOBIX IBOUYHBIX /IepPeBbIX

Bce MCThs UIMEIOT OJIHY U Ty XKe TIIyOUHY

Bce BHyTpeHHUE Y316 HIMEIOT 110 JIBa peOeHKa
JIro0oii y3ei1 y Ha IyTH OT KOPHS K Y3Jy X - IPEIOK X
VY3ei, y KOTOpOro OTCYTCTBYIOT 00a peOeHKa - JIUCT
VY3en, He SABISIOLIUICS JINCTOM - BHYTPEHHUH y3€em
JleBoe moanepeBo Beerna OoublIe MPaBoro moaIepeBa
BricoToii nepeBa Ha3bIBae€TCS BHICOTA KOPHS

OMmMOO D>

8. IIpou3BoanTCs My3bIPHKOBAas COPTHPOBKA MACCHBA U3 6 D1eMEHTOB, NIPUYEM MACCHB YiKe
ynopsizoueH B TpedyeMmom nopsjake. CKoJIbKO NepecTaHOBOK OyJeT BBINOJHEHO B Ipouecce
padoThI COPTHPOBKH?

~N o O

15
30

moowp

9. Peain30BaH aJropuT™M COPTHPOBKH BCTABKAMH, COPTHPYIOIIN BXOJHOH MacCHUB 110
Bo3pacTaHuio. KakoBa acHMIITOTHYECKAsl OLIEHKAa BpeMeHH PadoThl 3TOr0 aAJITOpUTMA B
cj1y4ae, ecJid BXOJHOH MacCHB, COCTOSIIMI U3 N 3JIEMEHTOB, y’Ke 0TCOPTHPOBAH 110
BO3pacTaHuio?

o(1)
O(log n)
©(n)

O(n * logn)
O(n?)

O(n3)

TMmooOw>

10. Jan cTek, cOCTOAIIMIA U3 NATH 3JI€MEHTOB:



512 9 |17| 2
.T

top
Kakum Oyzer cocTosiHne cTeka mocJie nocjieJ0BaTeIbHOr0 BbI30Ba NMPo1e1yp U3BJIeYeHH s
3jieMeHTa u3 creka Pop(), 100aB/enus j1emenrta B crek Push(7)?

1 | 5]1219|17| 2

top

top

OOw>
AWN P

11. siBasieTcs 1M JaHHOE AepeBO ABOMYHOM Ky4eii?

A. na
B. mer

12. B nanHOe 1BOMYHOE 1epPeBO NMOUCKA 100aBJIsIeTCS 3JIEMEHT ¢ KJI1040M 5. B kakoe mecto
aepeBa oH g100aBUTCSH?



o0 >

[TprMepHBIii TepeueHb 4acTu J1ab0opaTOPHBIX 3aJaHUM U BApUAHTOB K HUM:

3amanue 1

Brisectu B daitn Out.txt nepsbie 10 4eHOB psAa U UX CYMMY:
1) 1+2+3+4+..,

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

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

3ananue 2

1) BeiBecTr Ha 3kpan 20 caydaiHbIX LeJbIX yKcen B quanaszoHe [-10 o 10] u ux cpeanee
2) BeiBecTr Ha skpaH 20 ciayyaliHBIX 11enbIX yncen B auanaszone [10 go 20] u ux cpennee
3) BriBecTr Ha 3kpaH 20 ciy4yalHBIX LebIX Yucen B quanaszoHe [-20 1o -10] u ux cpennee

3ananue 3 (cozgaHue cBoer (QyHKIINN)

1) CoznaTth QpyHKIMIO, BO3BpALIAIONIYIO (DaKTOpHaIl YMciia, U BBIBECTH Ha SKpPaH pe3ysbTar
BbIYMCIICHHS 6!/(3!+4!)

2) Coznath QyHKIMH, BO3BpAIIAIOIINE TUIIEPOOINUECKUE CHHYC U KOCHHYC,

Y BBIBECTH TaOJMILy MX 3HAUYEHUH ¢ apryMeHTaMu

oT -5 10 5 v marom 0.5 (kak B 3a1aHuu 1)

3) Co3nath QyHKILHIO, BO3BpAILAIONIYI0 TaMMa-(QYyHKLHUIO (MCIIOIb30BaTh ONpe/IeeHne
Oiinepa u yuutsiBath 1000000 uneHoB psaa),

Y BBIBECTH HA DKPaH €€ 3Ha4eHus 1pu apryMeHnte ot 0.5 1o 6.0 ¢ marom 0.2

3ananue 4 (MaccuBbl)

1) Cuutath ¢ KJIaBUATYpHI 5 LETBIX YHUCENT U BHIBECTH MX Ha 3KpaH B 0OPaTHOM MOpPSAKE

2) Crenepupoath 1000 pa3 cmydaitHoe 1enoe yucio B auamnaszone [1..10] u BeiBecT Ha
9KpaH KOJUYECTBO

BBINIAJICHUIN KaKJIOTO U3 BO3MOKHBIX

3) CrenepupoBats 1000 pa3 mapy ciyqaifHbIX IEJIBIX Yncen B Auana3one [1..6] (urpanbHbIi
KyOUK) U

BBIBECTH Ha HKpaH KOJUYECTBO KaK/10H BhINaBIIEH ciydaiiHoi cymmabl ([2..12])

3ananue 5 (pekypcun)
1) Hapucyiite kpuByto Jleu. OHa momydaercsi, €ciy B3sTh IOJIOBUHY KBajpara Buaa /\, a
3aTeM Ka)XIyl0 CTOPOHY 3aMEHHUTh TaKUM ke ()parMEeHTOM U TaK jJajee.



2) Hapucyiite kpuByro Koxa. Ilporiecc e¢ mocTpoeHHs! BBITISIUT CICAYIOIMIUM OO0pa3oM:
O0epeM eIUHHYHBIA OTPE30K, pa3feiisieM Ha TPH PaBHbIE YacTH M 3aMEHSEM CPEIHHMN HWHTEpBal
PaBHOCTOPOHHMM TPEYroJIbHUKOM 0€3 3Toro cermMeHrta. B pesynbTare oOpasyercss jomaHas,
cocTosIass M3 YeThIpeX 3BeHbEeB UMHBI 1/3. Ha criemyromem miare MOBTOpsSEM ONEPalMIO s
KaKJOT0 U3 YETHIPEX MOJMyYNBIIUXCS 3B€HBEB U T. A... [IpenenvHas kpusas u ectb kpuas Koxa.

3) Hapucyiite KantopoBo MHOecTBO. KaHTOpOBO MHOXXECTBO HYJICBOTO TOpSIKA -
TOPU30HTAIBHBI OTPE30K. YIAIMB CPEIHIOK TPETh IOJIYYUM MHOXKECTBO IEPBOrO IOpsIKa.
[ToBTOpSs AaHHYIO IPOLEAYPY HOJYyUUM OCTaIbHbIE MHOXKECTBA.

Pa3pabGorumk:

JIOEHT CemenoB A.JL.
[Iporpamma coctaBrieHa B coorBercTBuM ¢ TpeboBanusmu DOI'OC BO u yuuteiBaeT
pexkomennanuu [IOOII mo wanpasnenuto U npoduio moaroroBku 10.03.01 Undopmaunonnas

0€30IMaCHOCTD.

[Tporpamma paccMoTpeHa Ha 3acenanuu Kadeapsl paquoGu3uKu U paguodIeKTPOHUKN
«01» mapra 2022 r. nporokos Ne 6

N.o0.3aB. kadeapou / Konecnuk C.H.

Hacmoswas npoepamma, He mooicem Ovimb 80cnpou3gedeHa HU 8 Kakou ¢hopme 6Oe3
npeosapumenbHo20 NUCbMEHHO20 pa3peutleHus Kagheopvl-pa3spabomuuxa npocpammol.
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