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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. YK-1 CniocobeH ocymecTBIsITh NOUCK, KPUTHISCKUN aHATU3 U CHHTE3 HH(POPMAIIHH,
MPUMEHSATh CUCTEMHBIN MTOAXO0/ JIJISl PEIICHHS] TOCTABJICHHBIX 3aa4
N]I-1 BeimonHseT nouck HeoOxoauMoi nHpopMaluu, ee KpUTHYECKUA aHaIu3 U 000011aeT
pe3ynbTaThl aHATU3A JIJIS PEILICHUS IOCTABJICHHOM 3a1auK

2. OIIK-1 Crioco0OeH moHuMAaTh MPUHITUITEI pa00THl COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA
Y MCIIOJIb30BAHMS UX JUIA PEUICHHUS 3a7a4d MPOo(eCcCHOHATBHON NesITeTbHOCTH
NJI-1 IIpumensier cpeacTBa MHPOPMAIIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHI JIJIs
IIOMCKa, XpaHEeHus, 00pabOTKH, aHaIM3a U NPEeACTaBICHUS HHPOPMALIUU

3. OIIK-2 CnocobeH pa3pabaThiBaTh aIrOPUTMbI U KOMITBIOTEPHBIE TPOrPAMMBI, IPUTOAHbIE TS
MPaKTUYECKOr0 MPUMEHEHHUS
NJI-1 AnropuTMHU3upyeT pelieHne 3a/1ad U peau3yeT alrOPUTMBI C UCIIOJIb30BAaHUEM
MIPOTrpaMMHBIX CPEACTB

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: KomnboTepHoe 3a/1aHue
1. (KP Nel) Peanu3anust OCHOBHBIX aJTOpPUTMOB, OpraHu3anus BBoja 1 BeiBoga B C u C++
(KonTponbHas pabota)
2. (KP Ne2) PexyppeHnTtHble 1 pekypcuBHbIe anropuTmbl (KoHtponbHas paborta)
3. (Tect Nel) O6sacTi BUIUMOCTH, IPOCTPAHCTBA UMEH, BPEMS JKU3HU EPEMEHHBIX
(TectupoBanue)
4. (Tect Ne2) lunamuueckue cTpyKTyphl AaHHBIX (TecTupoBanue)
5. (Tect Ne3) ba3bl naHHbIX. IHCTpYMEHTHI MHOTOIIOTOKOBOT'O MPOTPaMMHUPOBAHUS
(TectupoBanue)
6. 3amuTa padotel Nel "bunapusiit nouck. [Touck noacrpoku B crpoke. [Ipeanoxenue
mMoudukanuii” (Jlaboparopnas pabota)
7. 3amuta padbotel Nel0 "MeToibl npubanKeHUs: KopHEeH. YKa3aTesb Ha QYHKIIUIO B
C(C++)" (JIabopatopHas padora)
8. 3amura padoTs! Ne2 "Peanuzanus u aHaiu3 aaropuTMOB COPTUPOBKU BEIOOPOM U
BcTaBkoi" (JJaboparopHnas pabota)
9. 3amuTa pabotsl Ne3 "Peanuzanus crangapra NCR_R (pycudukanus) Ha 1ByX si3bikax"
(JIaGopaTopHnas pabota)
10. 3amumra padotst Ne4 "A30yka Mop3e. PazpaboTka anropurma KOAUPOBaHUS U
JIeKOUpOBaHMs Ha JIBYX si3blkax" (JJaboparopHas pabota)
11. 3ammra padoTsl Ne5 "Peanu3zanius anropurMa my3sIpbKOBOM COPTUPOBKH B IBYX
HanpasieHusx" (JlabopatopHas pabora)
12. 3amumra padoTsl Neb "YcoBepiieHCTBOBaHHAsI ITy3bIPbKOBAasi COPTHPOBKA.
DKcrepuMeHTalIbHOE HCCieI0BaHne COpTUPOBOK. Pa3paboTka u peanusanus
JKCTIEpUMEHTATBHBIX TecToB" (JIabopaTtopHas padoTa)




13. 3amura pabotel Ne7 "J[nuHaMHYeCKHE MACCUBHI B KaUe€CTBE IMapaMeTPOB MOANPOTPAMM B

C(C++)" (JIaboparopHas paboTa)

14. 3amuta padboter Ne§ "J[nHaMHUeCKHUE MAaCCUBBI U PeKypCcUBHBIC anroputMel B C(C++)"

(JTaboparopuas paboTta)
15. 3amuta paboTer Ne9 "DnemeHTs PyHKIIMOHAIBHOTO TporpaMMupoBanus B Python"
(JTaboparopnas paboTta)

16. 3amura pacuernoro 3aaanus Nel "Buemnue 6uoimorexku B Python. I'paduka B Python.

ANTOPUTM UMUTAIIMN HOPMAJBHBIX PaCIpe/Ie]ICHH 00bEKTOB Ha MNIOCKOCTH C TIOMOIIBIO
(PacuetHo-rpaduyeckas

nn

PaBHOMEPHBIX pacIpe/ie]eHH U ux rpaduueckoe oToOpakeHue
pabora)

17. 3amura pacuerHoro 3aaanus Ne2 "J/[MHaMHUYeCKHEe CTPYKTYpPHI JaHHBIX. PazpaboTka
cobctBeHHOro kiacca B Python. 3anuce u cunteiBanne 00beKTOB (paboTa ¢ OMHAPHBIMU
daiinamu). Peanu3zanus urepupyeMoro oobekTa u reneparopa B kinacce" (Pacuerno-
rpaguydeckas pabora)

BbPC nucuuninHel

2 cemecTp
Beca KOHTpoIbHBIX MeponpusiTiii, %
Paznen Munexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
JUCLUIUINHBI KM: 1 2 3 4 5 6 7 8 9
Cpok KM: 4 4 8 8 12 12 12 14 16
OcHOBHBIE aclEeKThI peaau3auuit
Python u C(C++)
Beenenue B s3b1k C(CH++).
CpaBuenue peanm3aruii Python + +
u C(C++)
OcHOBBI aHaJIN3a aITOPUTMOB
Beenenne. MeToabI MONCKa,
COPTHUPOBKH, KOJUPOBAHUS U + + + + +
JIEKOAMPOBAHUS
Hccnenosanue u
IIPOEKTHPOBAHKE AJITOPUTMOB
HccnenoBanue anropuTMoB.
Buyrpennue 6u0amnorexu B +
Python
IIpoexTpoBaHuE AITOPUTMOB.
BHemnue Oubnuorexu u +
rpaduka B Python
BecKM: | 5 5 5 10 5 15 5 25 25
3 cemectp
Beca KOHTpOIbHBIX MepoNIpusATHil, %o
Pasie HCILHTTHHBI Wnnexe KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 10 11 12 13 14 15 16 17
Cpox KM: 4 4 8 8 12 14 15 16

Bzaumopeicteue nporpaMm ¢
BBI3BIBAIOIINM KOHTEKCTOM

BzaumopeicTeue nporpaMm ¢
BbI3bIBaOIIMM KOHTEeKcTOM C(CH+). + + + +
Pexypcus




Oco0eHHOCTH TUHAMUYECKOM
tunm3anuu. Crioco0bl IOTOYHON
00pabOTKH JaHHBIX

Oco0eHHoCTH AUHAMUYECKOH
tunusanmu. CrnocoObl HOTOYHONR
00pabOTKH JAHHBIX

JlonomHuTEIbHBIE BO3MOKHOCTH
nporpammupoBanus B Python

Crtpykrypsl ganHbIX. O030p METOIOB
MIOCTPOCHHMSI U aHAJIHM3a aJITOPUTMOB

BBenenue B 00beKTHO-
OpPUEHTHUPOBAHHOE
nporpammupoanue (OOIT) B Python

Bec KM:

10

10

15

10

10

30

$O6m1as gacts/[IJ1s1 MPOMEKYTOIHON aTTecTauud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
YK-1 N-1yk-1 Bemmonnsier mouck | 3HaTh: 3amuta padotel Nel "bunapasiii mouck. [ToMCK IOJCTPOKH B CTPOKE.

HeoOXoauMoK HHpOpMAITUH,
€€ KPUTHUYECKUU aHauu3 |
00o01aer pE3yNbTaThI
aHaM3a  JUISL  PeIeHUs
MOCTaBJIEHHOMN 3aJaun

aHAJIMTUYECKHE U
MIPaKTUYECKHE CIIOCOOBI
aHaJM3a CJIOXKHOCTH U

3¢ (HEKTHBHOCTH AJITOPUTMOB
YHCJICHHbIE U
AITOPUTMUYECKHAE METOJIBI
peleHHs TUIIOBBIX 33734
MOMCKA, COPTUPOBKH,
¢unbTpanuu, KOJUPOBAHUS,
MPUOIMKEHHBIX PEHICHUH
MaTeMaTHYeCKUX 3a/1a4
YMers:

COCTABJISATh AJITOPUTMBI
peleHws 3a/1a9 1o
CJIOBECHOMY OITHMCaHMIO
METOIOB, IIPOU3BOIUTH
CpaBHUTEJIbHBIN aHAIN3
AITOPUTMOB T10 Pa3THYHBIM
OLIEHKaM KauecTBa
aQHAJTMTHYECKH U Ha
peanbHBIX TECTax
aIanTHPOBATh,
MOJUGUIMPOBATH U
KOMOMHHPOBATh

[Ipemnoxenne momudukanuii" (JlaboparopHas padora)

3amura padoter Ne2 "Peanu3anus u aHaIN3 alTOPUTMOB COPTUPOBKU
BbIOOpOM U BcTaBkoi" (JTaboparopHas pabota)

3amura padoter Ne4 "A30yka Mop3se. PaspaboTka anroputma KoAUpOBaHUS
U IEKOIMPOBaHUsA Ha ABYX si3bikax" (JlaboparopHas paboTa)

3amura paboter Ne5 "Peanusanus anropurma my3spbKOBOW COPTUPOBKH B
nByx HanpaBineHusx" (Jlaboparopuas pabota)

3amura paboTsl Ne6 "V coBepuieHCTBOBaHHAS MTy3BIPHKOBAst COPTHPOBKA.
DKcIepUMEeHTaIbHOE HCCIeJOBaHNuE COPTUPOBOK. PazpaboTka u
peann3anus dKcepuMeHTanbHbIX TecToB" (JlaboparopHas padoTta)
3amura pabotsl NelQ "MeToas! npubImKeHus: KOpHEeH. YKa3aTelb Ha
¢dbynkuuro B C(C++)" (JTaboparopHas padota)




CYIIECTBYIOIIUE aJITOPUTMBI
JUISL peILICHUS 33/1a4 TIOUCKa,
COPTUPOBKH, (QUIIBTPALUN
TaHHBIX, KOJUPOBAHUS U
peoOpa3oBaHUs JTAHHBIX

OIIK-1 N-lonk-1 [Ipumensier | 3HaTh: 3amura pacuerHoro 3aganus Nel "Buemrtnue 6ubiuoreku B Python.
cpeacTBa BCTPOCHHBIEC U BHEITHHE I'paduxa B Python. Anroputm uMuTain HOPMAIBHBIX paclpeieIeHuit
MH(}OPMAaLIMOHHBIX, OHOIMOTEKU S3BbIKOB 00BEKTOB Ha MJIOCKOCTH C MOMOIIBI0 PABHOMEPHBIX paclpe/leIeHU U UX
KOMITBIOTEPHBIX W CETEBBIX | OCHOBHBIC MIPUHITUIIBI rpaduueckoe otoopakenue"" (PacuerHo-rpaduueckas padota)
TEXHOJIOTHI Ui TOMCKa, | XpaHEeHHUs, JOCTyIa U (Tect No2) JTlunamuueckue cTpyktypsl AaHHbIX (TectupoBanue)
XpaHeHus, 00paboTKH, | 00pabOTKHU TaHHBIX B (Tect Ne3) ba3bl naHHbIX. IHCTpYMEHTHI MHOTOIIOTOKOBOT'O
aHaM3a W TPEJCTABIICHUS | TUHAMHYECKHUX CTPYKTypax, | mporpamMmmupoBanus (TectupoBaHue)
uHpOpMaLUN 0a3ax JaHHbIX, [IPU 3amuTa pacyeTHoro 3agaHus Ne2 "JluHaMuyeckue CTpyKTYphl JaHHBIX.

MIOTOYHOM U Pa3pabotka cobcTBeHHOTO Kiiacca B Python. 3anuch u cuutbiBaHue
MHOTOITOTOKOBOM 00BeKTOB (paboTa ¢ OmHapHEIME (aitamu). Peanu3aius utepupyemMoro
MIpOrpaMMHUPOBaHUH o0bekTa 1 reHepaTopa B kiacce" (PacuerHo-rpadudeckas padora)
YMers:
HCIOJIb30BATh BO3MOXXHOCTH
BCTPOCHHBIX M BHEIITHUX
O6uONIHOTEK, a TaKKe
rpadguyeckue OMOINOTEKU
JUIsL BU3YaJIM3alMM peleHuH
MPOrpaMMHPOBATH
COOCTBEHHBIE KJIacChl IS
JMHAMUYECKUX 0OBEKTOB Ha
OCHOBaHUU MPUHSATHIX
0a30BbIX OIEepaluii B
3aJlaHHBIX CTPYKTypax
TAHHBIX C TPUMEHEHHEM HX
B MIPHUKJIAJIHBIX 3a7a9ax
OIIK-2 NJI-1onk-2 3HaTh: (Tect Nel) OGnactu BUIUMOCTH, TPOCTPAHCTBA UMEH, BpEMS )KU3HU

ANTOpUTMHU3HUPYET pELIeHHE
3aja4 u peanu3yer

OCHOBHBIE€ KOHIEITLINHI
MPOrPAMMHUPOBAHUS

nepeMeHHbIX (TecTupoBaHue)
(KP Nel) Peanuzanusi OCHOBHBIX aJrOpUTMOB, OpTaHU3allks BBOJA U




AJITOPUTMBI
UCIIOJIb30BaHUEM
IIPOTrPaMMHBIX CPEACTB

MOHSTHE PEKYPPEHTHBIX
COOTHOIICHHUM U METOJIBI
peKypcun

MIPUHITUIIBI 1 OCOOCHHOCTH
MPOrpaMMHUPOBAHHUS B
SI3BIKAX CO CTAaTUYECKOM 1
IUHAMHYECKOM THIIU3aluel
VYMeTs:

MPUMEHSATD SI3bIKOBBIE
BO3MOKHOCTH ITOTOYHOMH
00pabOTKH JaHHBIX JJIS
TUITMYHBIX 33124

pelaTth 3a1a4u ¢
MPUMEHEHUEM
PEKYPPEHTHOTO U
PEKYpPCUBHOIO MIOAXO0/a,
HCIIOJIH30BaTh
JWHAMUYECKUE CTPYKTYPBI
JTAaHHBIX

IIPOrPaMMHUPOBATH PELICHUS
THUIIOBBIX 3aJ1a4 B SA3BIKaX C
OTJIMYAIOIIeHCs CeMaHTUKOM

BbIBOJIa B C 1 C++ (KouTposbHas pabora)

3amura padotsl Ne3 "Peanuzanus cranmapta NCR R (pycudukanus) Ha
nByx s3pikax" (JJaboparopHas pabora)

3amura padoTel Ne7 "J[MHaMHYECKHE MAaCCUBHI B KaUECTBE MapaMeTPOB
noanporpamm B C(C++)" (JlabopaTopnast pabota)

3amura padboThl Ne§ "J[MHaMHUYECKHE MAaCCUBHI M PEKYPCHUBHBIC AT OPUTMBI
B C(C++)" (JIabopaTopHast pabota)

(KP No2) PexyppenTHbie U peKypcuBHBIC anropuTmbl (KoHTposbHas
pabora)

3amuTa paboTel Ne9 "DneMeHThl PYHKIIMOHATBHOTO IPOrPaMMHUPOBAHUS B
Python" (JIaGoparopnast pabota)




1. Cooepircanue ouenounvix cpeocme. lllkana u Kpumepuu oyenusanus
2 cemecTp

KM-1. (Tect Nel) O61acTii BUIMMOCTH, IPOCTPAHCTBA HMEH, BpeMsl KM3HU
nepeMeHHbIX

®opmbl peasmnzanun: KoMproTepHOE 3a/1aHHE

Tun koHTpoILHOrO Meponpusitus: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 5

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOIO0 MeEpPONPHATHA: B TEKCTOBOM penakTope uepes
uHTepHeT. PacuetHoe Bpems 15 MHMHYT, Il BBIYMCIIEHMI MOHO HCIIOJNb30BATh TEXHUYECKHE
cpeacTBa. BapuaHThl 3ajaHMil BBIYMCIAIOTCS 1O HOMEpPY cTyaeHTa B BeaoMoctu BAPC.
Pesynbratel coxpansitores B OCOII MOU (ubo B TectoBoii cucteme Cisco Webex)

Kpatkoe cogepxanue 3aiaHus:
Pabora opuenTHpoBaHa Ha MpoBepKy 3HaHUH o Teme “CpaBHenue peanuzanuii Python u C
(C++)”

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: MPUHIUIIBI U OCOOCHHOCTHU 1.Kak momay4uth 10CTyn K U3BMEHEHUIO TII00ambHON
MPOrPaMMHUPOBAHUS B SI3BIKAX CO nepemMeHHoi B Python u3 nokansHOIM 00macTu
CTAaTUYECKOM ©  JUHAMUAYECKOM Buaumoctu? (1 6amn)

TUNU3ALUEN 2.MO>HO JI1 IPOYUTATH COACPKUMOE TII00ATIbHON

nepeMeHHol B Python u3 nokanbHoit o6nactu
Buaumoctu? (1 6amr)

3.KaxoBo HazHaueHue oneparopa nonlocal B Python? (2
6asa)

4.Yxaxure Bce ciocoObl MOJKIIOYEHHSI MOAYIIEH B
Python. (2 6anna)

5.VkaxuTe criocoObl MOAKIIIOUEHUSI BCTPOSHHBIX
Moaynel u coocTBeHHBIX Moayneit B C(C++). (2 6amna)
6.Kax cnenatb IMEHOBaHHOE MTPOCTPAHCTBO UMeH B C++
? (2 6anna)

7.Kaxk cBsI3aHbI TaKue MOHATHS, KaK “00J1acThb
BUIMMOCTH” U “BpeMs )KU3HU nepeMeHHon? (3 Gata)
8.Kak cBs3aHbI TakHe MOHATHS, KaK ““007aCTh BUIUMOCTHU
nepeMeHHoi” u “ripocTpancTBo uMeH"? (3 Oanna)

9.Kak mosmy4uTh JOCTYI K IEPEMEHHOM, PaCIOI0KESHHOM
B I1100aJIbHOM 001aCTH BUIMMOCTH, U3 JTOKAIBHOM
obmactu B C (C++)? (2 6anna)

10.Kakoli MOlyJb IBISIETCS TOJIOBHBIM MOJYJIEM B
C(C++)? B Python? (2 6anna)

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu 6vlnoinerus 3Hanus: ONeHKa "O0TIMYHO" BBICTABIISICTCS €CIIU B
pe3ynbTate 0TBeTOB ObLIO HabpaHO He MeHee 16-Tu 6amioB




Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu eblnoHeHus 3Hanus: OleHKa "Xopouio" BEICTaBISETCs €CIU B
pe3yibTaTe OTBETOB ObLIO HAOpaHO HE MeHee 12-Tu OaioB

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BHICTABIISETCS
€CITU B pe3yJIbTaTe OTBETOB OBLIO HaOpaHO He MeHee 10-Tu OayioB

KM-2. 3ammTa padorsl Nel "bunapubiii nouck. [Iouck nmoacTpoku B CTpoke.
pennoxenne moagupukanmii'

®opmbl peanuzanuu: KomnerorepHoe 3a1anue

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpoueaypa npoBeleHnsi KOHTPOJLHOIO0 MEPONPUATHS: 3apaHee OIpeeNseTcs: ooiee 3aJanne
Ha rpyniy (c MHAMBHIyaln3auueidl 1Mo BapHaHTOM KOHKPETHOHM 3ajjauu) A CaMOCTOSITEIbHOMN
paboThI B Ka4ecTBE JOMAIIHEro 3ananus. HeoOxoammo peann3oBaTh MpOTrpaMMHBIA KOJI peIIeHUs,
COIIPOBOJIUTh  pellleHHe creuupukanueii-oryueToM. 3alurTa COCTOUT B JE€MOHCTpaluu
paboTOCIOCOOHOCTH TPOTrpaMMbl Ha TecTaX (MM C TOMOIIBIO KOHTPOJIBHOW (opMyisl) B
KOMITBIOTEPHBIX Kilaccax. HeoOXoquMo OTBETUTh HAa KOHTPOJIbHBIE BONPOCHI NPENoAaBaTelis Io
TeMe paboThI

Kparkoe cogepxanue 3agaHus:
1.1. PeanmzoBath anroput™ OMHAPHOT0 MOMCKA Ha s3bike Python, nznoxenHslii B hopme
IICEBJOKO/a B KOHCIIEKTE 3aHATHH. [IpoBecTu cepuio TECTOB ¢ HeJIbIO HCCICA0BAHUSA
NOBe/IeHUs AJIropuTMa OMHAPHOIO IOUCKA JUIsl pa3iIMYHbIX JaHHbIX. Clienarh BHIBOJBI.
[Tpenyoxxuth MoAU(UKALIUIO IS YCTPaHEHUs BBIABICHHBIX IIpooieM. [l 3anucu
pe3yJbTara B (paily1 OCBOUTH KOJI, JaHHBIN B (popme nmpumepa GyHKIUN CUNTHIBAaHUS U 3aIIUCU
MaTpHIl U3/B TEKCTOBBIN (aiin. Peann3oBaTh caMOCTOATENBHO 3aIMCh PE3YIbTaTOB OMHAPHOIO
MOMCKA U MCXOJIHBIX MACCHBOB B TEKCTOBBIN (haidJ.
1.2. PeannzoBaTh «<HAaMBHBIID> AJITOPUTM MOMCKA NMOJCTPOK B CTPOKe Ha si3bike Python,
U3JI0’)KEHHBIN B (popMe MceBoKo1a B KOHCIIEKTe 3aHATHH. [IpoBecTu ceprio TeCTOB € Heablo
HCCJICJOBAHNS MOBEICHNS AJITOPUTMA U MIPOBEPKH ero GyHKIMOHATbHOCTH HA Pa3IMYHbIX
JTaHHBIX. TecThl MpUIyMaTh CAMOCTOSTEIBHO, CIETIATh BEIBOBI

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: YHUCJICHHBIC u 1.3apaya 1.1. ITouck MO>XHO OCYILIECTBIISAThH HA LIEbIX,
ITOPUTMUYECKUE METO/IbI BEIIECTBEHHBIX YKCIaxX WM Ha cuMBoiax. Eciu N —
pelieHus: TUMOBBIX 3a]a4 TOUCKa, HOMEp BapuaHTa, To: Ayt N mod 2=0 — pabora ¢
COPTHUPOBKH, ¢upTpanuy, yuciaamu; 111 N mod 2=1 — paboTa ¢ cuMBOJIaMu
KOAMPOBaHUS, PHUOIIMKEHHBIX

pelLIeHN MaTeMaTHYeCKUX 3aa4 KonTpoabHblii Bonpoc. MOKHO 711 OCYIIECTBUThH IIOUCK

HE Ha OJMHOYHBIX CUMBOJIAX, a Ha JIEMEHTaX-
“ctpokax’’? [1o kakoMy mpaBuiTy OyA€T OCYIIECTBIATHCS
CpaBHEHHE TaKUX 3JIEMEHTOB-“CTpOK” Ha “OoJblie”,
“meHsIe”, “paBHO™?

2. 3anauva 1.2. «kHauBHbIii aJropuT™M MNOMCKA
MO/ICTPOK B CTPOKE HE NPEAYCMATPUBAET IPU3HAK
Heyclexa Moucka — MPeIoKUTh MOIU(PUKALIUIO IS
YCTpaHEHMsI 3TOTO HEOCTaTKa. AJITOPUTM HIIET BCE

MOJICTPOKH B CTPOKE — MPEAJIOKUTh MOJIM(DUKALINIO,
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KOTopasi OyZeT OCTaHaBIMBATHCS MIPU MIEPBOM KE
HailZIeHHOM COBIIAQJICHUU U COJCPKHUT MPU3HAK HEyCcIexa
MOKCKa

KoHuTpoJbHbIii Bonpoc. Kak BiuseT BBIXOJ 10 KOMaH/IE
break u3 mapamerpruueckoro (UTEparmOHHOTO0) IUKJIA B
KoHCTpyIuH for...in...else (while...else) B s13bike
Python Ha nmopsiiok BeITOTHEHUS oniepatopoB? B kakom
ciydae Oyner orpaborana BeTBb "else"?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 3a4TE€HO
Onucanue xapakmepucmuku blnoiHenus 3Hanus; OUeHKa "3a4TeHO" BBICTABISETCS €CIIM 3a/laHue
BBITIOJIHEHO MPaBUIILHO WK C HE3HAUUTEIbHBIMU HE10YETaMHU

Ouyenka: HE 3aYTCHO
Onucanue xapaxmepucmuxu eblnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJlaHKEe HE BBIMIOJIHEHO B OTBEJICHHBIN CPOK WJIM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUI0

KM-3. 3amuTa pa6orsl Ne2 "Peasmn3anusi M aHAJIU3 aJITOPUTMOB COPTUPOBKHU
BbIOOPOM U BCTABKOM"

®opmbl peaausanun: KomnbroTepHoe 3a1aHue

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpoueaypa npoBeleHUsi KOHTPOJbLHOIO0 MEPONPUATHA: 3apaHee olpeensercs ooliee 3aJjaHue
Ha rpynny (C MHIUBUAyalIu3alUeil 10 BapUaHTOM KOHKPETHOM 3aJayu) JUlId CaMOCTOSITENIbHOMN
paboThl B KauecTBe JoMallHero 3aganus. HeoO0xoqumo peann3oBaTh NporpaMMHBIN KOJ| PELICHHUS,
COIIPOBOJIUTH  peIIeHHE Ccrnenu(uKanueii-oTyeToM. 3ammTa COCTOMT B JEMOHCTpAIMU
paboTOCIIOCOOHOCTH MporpaMMbl Ha TecTaX (WIM C IOMOIIBIO KOHTPOJILHOW (opMyisl) B
KOMIIBIOTEpHBIX Kiaccax. Heo0XoaumMo OTBETUTh Ha KOHTPOJIBHBIE BOMPOCHI IMpernojaBaTelis I0
TeMe paboThI

Kpartkoe cogep:xxanue 3aganus:
1.1. PeannzoBaTh alropuT™M COPTHPOBKA BCTABKOM Ha si3pike Python, nznoxxenusiit B popme
IICEBJIOKO/a B KOHCIIEKTE 3aHATHMN.
1.2. PeannzoBaTh alropuT™M COPTHPOBKA BbIOOPOM Ha si3bike Python, nznoxxenssiii B popme
IICEBJIOKO/a B KOHCIIEKTE 3aHATHMN.
CopTupOBKY MOKHO OCYIIECTBIIATh Ha LIEJBIX, BEIIECTBEHHBIX YHCIaX WIK Ha cuMBoJax. Eciu
N — Homep BapuanTa, To: 111 N mod 3=0 — pabora c nensiMu yucinamu; s N mod 3=1 —
paborta ¢ BeuiecTBeHHbIMU uncnamu; 11t N mod 3=2 — paboTta ¢ CHUMBOJIaMH.
[TpoBecTu cepuio TECTOB € HeJIbI0 UCCIeOBAHNS PABUJILHOIO NIOBEeHHS AJITOPUTMOB
JUISL Pa3IMYHBIX UCXOTHBIX JaHHBIX. UTOOBI MPOBEPUTH pabOTy COPTUPOBKH HEOOXOAUMO
BBIBOJIUTH IPOMEKYTOUHOE COCTOSTHUE MacCHBa Ha KaXKIOM Iiare copTupoBku. Hampumep,
€CJIM MAaCCHUB JITUHBI 1, TO BEIBOJIOB COCTOSIHUSI MaccuBOB OyneT t-1

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: YHCIIEHHBIE u 1.065manaeT 1 COPTUPOBKA BCTABKOW CBOWCTBOM
AJITOPUTMHUYECKHUE METOJIbI YCTOMYHUBOCTH?

pellIeHns] TUMOBBIX 3aJad IIOUCKa, 2.06sagaeT 1M COPTUPOBKA BEIOOPOM CBOMCTBOM
COpPTUPOBKH, ¢bunbTpanuy, €CTECTBEHHOCTH?

KOAUPOBaHUS, NPUOIINKEHHBIX 3.KakoBa o1ieHKa CII0)KHOCTH CBEPXY Ul aITOPUTMOB
penIeH MaTEMAaTHYECKHX 3a/1a4 COPTUPOBKH BCTaBKOM (BbIOOpOM)?
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VYMmeTh: aJanTHUPOBATh,
MOIU(PHUIIMPOBATH u
KOMOWHUPOBATh  CYIICCTBYIOIIUE
AITOPUTMBIL JUISI PEIICHHS 3a/]a4
MOMCKA, COPTUPOBKH, (DUIbTpaIIun
JIAHHBIX, KOJIMPOBaHUS u
npeoOpa3oBaHusl TaHHBIX

1.Kak cokoHOMUTH Ha KOJIHM4ecTBE O0OMEHOB B
COpPTUPOBKE BCTaBKOW?

2.I1lycTh UMeeTCs alrOpUT™M COPTUPOBKH BHIOOPOM,
KOTOPBIN paboTae OT “TOJIOBBI” MAacCUBA U
YIOPSA0YUBAET €r0 3JIEMEHTHI “NI0 BO3PACTAHUIO”
3anaueHuil. [Ipeanoxxure nBa crocoba U3MEHEHHSI TOTO
IrOpUTMa, YTOOBI YIOPSAOYMBAHUE IPOUCXOIUIO “TIO
yOBIBAaHUIO® 3HAYCHUM

3.IIpennoxure TaKkyro MOAU(GUKALIHIO BAILIETO
QITOPUTMA COPTHPOBKU BCTABKOM, UTOOBI pe3ysibTat
YHOPSAIOYMBAHUS 3HAYEHHUM 3JIEMEHTOB TOMEHSJICS Ha
MPOTUBOIIOJIOKHBIN

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 3a4TEHO

Onucanue xapakmepucmuku vlnonenus 3nanus; OUeHKa "3a4TeHO" BBICTABISETCS €CJIM 3a/laHue
BBITIOJIHEHO MPABUJILHO WA C HE3HAUYUTEIbHBIMU HEJ0YeTaMu

Ouyenka: HE 3a4TCHO

Onucanue xapaxmepucmuxu eblnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJlaHKiEe HE BBIMIOJIHEHO B OTBEJICHHBIN CPOK WJIM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUI0

KM-4. (KP Nel) Peasim3anusi 0CHOBHBIX aJITOPUTMOB, OPraHU3alUs BBOIA U BbIBOJIA B

CuC++

®opmbl peasusanuu: KoMmneoTepHoe 3a1aHue

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpustusi B BPC: 10

IIpoueaypa npoBeaeHUs KOHTPOJIbHOro MeponpusTusi: [IpoBoautcs Ha sabopatopHoM (WiIH
MIPAKTUYECKOM) 3aHATHH B (popMe peanusanuu padbodeil mporpaMMsl B JI000i1 cpese, mo3BOJIAI0IEen
BBIMOJIHATh OTJAJAKY M 3amycK Ha s3blke nporpammupoBanus C (C++), uyto obecnednBaeT
BO3MO>KHOCTh CAMOKOHTPOJIS IIPH BHINOJHEHUH petieHus. Ha BbimonaHenue 3amanus orBogutcs 60
MHUHYT, paboTa OTChIIaeTCsl B TEKCTOBOM (opmare 1o noure OCIII

KpaTKOC CoA€cpKaHMuE 3alaHUA:

MaccuBsl onpeenstoTcs Kak BCTpOSHHbIE (HEM3MEHSIEMOro pa3Mepa) MacCHUBBI SI3bIKa
COOTBETCTBYIOILIETO TUIA JaHHBIX. He00X0AMMO 3a10JIHUTh MacCUB JJAaHHBIMU C KJIABUATYpPBI
(TOTOK BBO/IA) U BBIBECTH Ha KpaH (MOTOK BbIBOJA). Takke BBIBECTH Pe3yiIbTaT pabOThI
porpaMMmsl B (popmaTupoBaHHOM Buje. BBOI M BBIBOJ MOXKHO OCYIIECTBIIATH, Kak B C cTuie,
tak ¥ B C++ ctune. CoOmonath popmMaTupoBaHue Ko/a, CONPOBOJUTH KO
KOMMEHTHPOBAaHUEM, COITPOBOAUTDH TEKCT KOJA 3a/laHUEM, IPUMEPOM “‘CTPOKHU BBOJA” JAHHBIX
Y YKa3aHUEM 0XKHIaeMOT0 pe3yibTara (II0JIHOE IPEICTaBICHUE)

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MPUHIUIBI U OCOOEHHOCTH
MPOTPAaMMUPOBAHUS B SA3BIKAX CO
CTaTHUYECKOM W  JUHAMHUYECKOM
TUNU3AIHEH

1.Jlan maccuB A u3 f BemecTBeHHbBIX uncen. OnpenenuThb
HauOOJIBIIYIO IO a0COTIOTHOM BETMYMHE Pa3HOCTh
mexay Al u Ai-1

2.Jlan MmaccuB A TUTHHBI U3 BEIIECTBEHHBIX YHCET.
Onpenenuts MOYJIb PA3HOCTH HAUMEHBIIETO U
HauOOJIBIIEro 2JIEMEHTOB B MaccuBe A

Onucanune MKAJbI OIICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 710
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BRIOpaHO BepHOE HAIIpaBIICHHUE ISl PEIICHUS 33a4H, OJTHAKO
KOJ[ COACPKUT HE3HAUNTEIIbHBIC CHHTAKCHUECKHE OITUOKH.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE PEUMYIIECTBEHHO BHITIOJIHEHO

KM-S. 3amura pa6otbl Ne3 "Peanuzanus cranaaprta NCR_R (pycudukanus) Ha 1Byx
si3pIKax''

®opmbl peanuzanuu: KomneorepHoe 3a1anue

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpoueaypa npoBeleHUsi KOHTPOJbLHOIO0 MEPONPUATHSA: 3apaHee olpeensercs ooliee 3ajaHue
Ha rpynmny (Tpymma pa3dmBaeTcs Ha Opuragsl 1o 2-3 dejoBeKa) I CaMOCTOSTCILHON W
KOJIJIEKTUBHOI pabOThl B KaueCcTBE JoMallHero 3aaanusa. Heo6xonumo peann3zoBaTbh NporpaMMHBIN
KOJI pEIICHUs, COMPOBOJAUTH pelieHHe crenudpukanuer-oryetoMm (0OMH Ha Opurainy). 3ammra
COCTOUT B JEMOHCTpAalMM pPabOTOCIIOCOOHOCTH MPOrpaMMbl Ha TecTax (WM C IOMOIIBIO
KOHTPOJILHON (OPMYINBI) B KOMIBIOTEPHBIX Kiaccax. HeoOXommMo OTBETUTh HAa KOHTPOJBHBIE
BOINPOCHI TpenojaBareiss mo teMme paborbl. Ha 3ammre Kaaplil uineH Opuraisl OTBeyaeT 3a
OTIPENICTHHYIO YacTh BHIMTOJIHEHHON paOOTHI TIOJTHOCTHIO

Kpatkoe conepxxanue 3agaHus:
PeanuzoBaTh anropuTm Juis perieHus 3anaun “‘pycuduxarnus no crannapry NCR_R" B Buze
¢ynkuuu Ha s3pike C(C++), a 3aTeM MOIUGHUIMPOBAThH UJICHO 7S peau3alii aHAIOTHYHOM
¢yskun Ha sa3bike Python. CymHocTy 1 KoHCTpyKIMH sA3bika Python cTyaeHThI onpenenstor
CaMOCTOSITENIbHO, TI0 CBOEMY BbIOOpY. OTUETHI JOJIKHBI COAEPIKATh: 3aJaHue, KO/,
poBepoyHbIe TeCThl. JKenaTenbHO NoAyMaTh Haj cpaBHeHUeM peanusanuii B C u Python ¢
TOYKHU 3pEHHUs y00CTBA UCTIOIb30BAHUS SI3bIKOBBIX KOHCTPYKIHIA.
YrTounenue 3agaum. VicxoaHast CTpoka 1€KOAUPYET CUMBOJIBI CTPOYHOTO JJATHHCKOTO
asipaBrTA B 3arIaBHbIE CUMBOJIBI KHPUIUIUIIBI, PACTIONIOKEHHBIE HA COOTBETCTBYIOIIUX
KJIaBUIIaX KJIaBUATYyphl, HanpuMep cTpoky Buaa “vjcrdf” B crpoky Buna “MOCKBA™.
OTaenbpHO CTOAT CUMBOJIBI IO HAXATHIO KiaaBuind Shift:

~=E, {=X,}=D,|=XK,<=Bb,>=F0u6e3 Shift'= 1.

Bce ocranbHbIe CUMBOJIBI HCXOJHOT'O COOOIIEHUS OcTatoTcs 6e3 u3Menenuil. Hanpuwmep,
ctpoka ‘HELLO, ~|br!” kouBeptupyercs B crpoky ‘HELLO, EXXUK!

[Tpumep peanuzanuu anroputma Ha si3bike C(C++) paccmaTpuBaeTcsl Ha MPAKTUUECKUX
3aHATUAX

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMers: IPOrpaMMHUpOBaTh 1.Hanmummre @pynkuuto Ha C(C++), KoTopasi mpuBeieT
pELIEeHNUs] TUMOBBIX 337a4 B sA3bIKAX BCE€ CHMBOJIbI JJATUHCKOTO aj(aBHTa K 3arjaBHbIM, a
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C OTJIMYAIONIEHCI CEMAaHTUKON OCTaJIbHBIE OCTABUT 0€3 N3MEHEHNI

2.Hanumure pynkuuro Ha Python, koTopas u3aMeHUT
pPErucTp Bcex CUMBOJIOB JIATUHCKOTO andasuTa, a
OCTaJIbHBIE OCTABUT 0€3 U3MEHEHUI

3.Hanummre gynkiuto Ha C(C++), KoTOpasi mpuBeaeT
CHUMBOJIbI KUPUJIULIBI U3 KOAUPOBKU CP866 B KOOUPOBKY
CP1251. C kakuMu TpyAHOCTSIMH MOKHO CTOJIKHYTbCS
IIPU PELICHUU TOJO0HOH 3a/1a41, €CIT IPOTrpaMMy
MIEPEHECTU B T€ KOMIUJISATOPHI sA3bika C++, KOTOphIE
HCHOJIB3YIOT FOHUKOA?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. 3a4TE€HO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OUeHKa "3a4TeHO" BBICTABIISETCA KaXI0MY
qJIeHy OpHrabl MHAUBUIYAIEHO, €CITH 3a/IaHHUC BHIMIOJTHCHO NIPABIILHO UM ¢ HE3HAYUTEIIbHBIMU
HEeJI0YeTaMH, JaHbl OTBETHI HA BOIIPOCHI MPEIOIaBaTes

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIIU
3aJlaHue HE BBITIOJIHEHO B OTBEICHHBIN CPOK HIIM PE3y/IbTaT HE COOTBETCTBYET 3aJJaHUIO, INOO Ha
3aIlUTE CTYICHT HE CMOT OTBETUTH HAa BOMPOCHI MEPIOaBaTelis 0 CBOSH MHANBHUIYaTbHOW YacTH
paboThl

KM-6. 3amuTa pa6orsl Ne4 "A3oyka Mop3se. PazpadoTka ajropurma KOAUPOBAHUS U
AE€KOAUPOBAHUS HA ABYX sI3bIKaX'

®opmbl peanusanuu: KoMnsioTepHoe 3aqanue

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopuas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJILHOIO MepONPHUATHSI: 3apaHee ompeenseTcs obliee 3a1aHue
Ha rpynmy (rpynma pasbuBaercss Ha Opuraasl mo 2-3 denoBeka) Ui CaMOCTOSTEIbHOH H
KOJIJICKTHBHOM pa0OTHI B KAUECTBE JOMAITHETOo 3aaanus. HeoOxonmmo peann3oBaTh MpOrpaMMHBI
KO/l pEIIeHUus, CONPOBOJIUThH pelleHHe crenudukanue-oryetom (0JUH Ha Opurany). 3ammura
COCTOMT B JEMOHCTpAlMy pabOTOCIOCOOHOCTH MPOrpaMMBl Ha TecTaX (WIM C TIOMOIIBIO
KOHTPOJILHOM (OpPMYINbI) B KOMIBIOTEPHBIX KiaccaX. HeoOXoIumMo OTBETUTh HAa KOHTPOJbHBIE
BOIIPOCHI TperojaBatess mo TemMe paboTsl. Ha 3ammre kakapld uieH Opuraisl OTBEYaeT 3a
OTIPENIeIHHYIO YacTh BBINOJIHEHHON pabOThl MOJIHOCTHIO

Kparkoe cogepxxanue 3agaHus:
[TpunymaTh anropuTMbI JUTsl pellieHus 3a/1a4 “KOJMPOBaHMs U AEKOAMPOBaHuUs a30yku Mopse”
U peann3oBaTh UX B Buje GpyHkuuii Ha s3pikax C(C++) u Python. CymHocTy U KOHCTPYKIIUU
A3BIKOB JUIsl peaJI3allii aITOPUTMOB, CTYI€HTBI ONIPEAEISIIOT CAMOCTOATEIBHO, [0 CBOEMY
BbIOOpPY. OTUeThl JOKHBI COZepkKaTh: 3aJaHNe, KO/, TPOBEpOUYHbIe TeCThI. JKenaTenbHo
noayMaTh Hajl cpaBHeHueM peanu3zanuii B C u Python ¢ Touku 3penus ynodcrsa
WCIIOJIb30BaHUS S3bIKOBBIX KOHCTPYKIUH.
YTounenue 3agaun. [lana Tabnuia KoJUpOBaHMS JATUHCKOTO 3arJIaBHBIX OyKB M UGD B
“OykBbl” a30yku Mop3e. /st obecrieyeHns COBMECTUMOCTH MEX/1y BapUaHTaMH, IOTOBOPUMCS
UCIIOJIb30BaTh KOPOTKHE COOOIIEHUS, TOMEAtoIuecs B 255 CHMBOJIOB. XPaHUTh COOOIIEHHS
MO>XHO B OOBIYHOM TEKCTOBOM (haiisie. CYUTHIBATh JAaHHBIE MOKHO KaK M3 TEKCTOBOTO (haiina (B
Python), Tak 1 06sryHBIM BBOJIOM CcTpOKH (C, C++).
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[TosicHuM pazneneHus Mex1y CHMBOJIaMH, CJI0BAMM U IpeaioxkeHusIMUu. CKOpOCTb Nepenaun
npu ¢pu3ndeckoil peanuzanuu a30yku Mop3se cuuTaeTcsi OTHOCUTENBHO AJITUTEIbHOCTH
3By4YaHUs TOUYKH. JJJIMTETBHOCTD BCEX OCTAIbHBIX 3JIEMEHTOB CUUTAIOT IO CXEME:

n 11_3*1111

naysa mexoy bykeamu =1 *"."

naysa mexoy cnogamu =3 * " "

naysa mexoy npedaoxceHuamu =7 *"."

[Tay3y, paBHYIO OIHOM TOYKe, Oy/eM KOJUPOBATH CUMBOJIOM Mpodena. Cxema HEeMHOTO
OTJINYAETCS OT peajIbHOM «3BYKOBOI», TaK KaK B IepeJjaue CUrHaja He 10 3BYKY, a B
TEKCTOBOM BHJI€ HET HEOOXOAUMOCTH OTACIATH “TOUKY” OT “Tupe”

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: aJanTUpOBaTh, 1.Yto crnenyer u3MEHUTh B QYHKIMH, HATMCAHHOM O]

MOJIU(PHUIMPOBATH U KOJMPOBKY CUMBOJIOB, B KOTOPOW OHU 3aHMMAaOT POBHO

KOMOMHHMpOBAaTh  CYIIECTBYIOLIUE oJIuH OaiT, 4To0BI (HYHKIHMS MOTIIa paboTaTh C

QITOPUTMBI ISl PEUIeHUs 3ajad CHUMBOJIAMU KOJUPYEMbIMH IBYMs (UETBIPbMS)

MIOWCKA, COPTUPOBKH, (puibTpanmu Oaiitamu?

JTAHHBIX, KOJIUPOBAHUS U 2.IlokaxxuTe, Kak MO>KHO Y4€CTb B HCXOJAHOM

peoOpa3oBaHus JaHHBIX “KoAMpyEeMOM”’ TEKCTE HaJIN4Ke 3HAKOB MPENUHAHUA?
3.ITokaxxuTe, r7ie B BalIMX (PYHKIMAX M1OJIE3HO
HCII0JIb30BATh CIOBAapH (aCCOLMUPOBAHHBIE MACCUBBI)?
Kak?

Onucanue MKaJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OleHKa "3a4TeHO" BBICTABIISETCS KaKIOMY
qlieHy Opuragbl UHAUBUAYAIbHO, €CIIH 33/1aHKe BBIMOJIHEHO MPABIILHO UJIH C HE3HAYUTEIbHBIMU
HEJ0YeTaMH, JaHbl OTBETHI Ha BOIIPOCHI MTPETIOaBaTels

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3aJlaHue HE BBITIOJHEHO B OTBEICHHBIN CPOK HIIM Pe3ylbTaT HE COOTBETCTBYET 3aJaHHIO, TNOO Ha
3aIUTE CTYACHT HE CMOT OTBETUTH HA BOIIPOCHI MTEPIIOIaBATEINS 110 CBOSH WHAMBUIYAILHON YacTH
paboThI

KM-7. 3amura padorsl NeS "Peaju3anusi a1ropurMa ny3bipbKOBOH COPTHPOBKHU B
ABYX HanmpaBJieHUsIX"

®opmbl peanusanuu: KomnerorepHoe 3a1aHue

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpoueaypa npoBeeHUs KOHTPOJBLHOIO0 MepONPUAITHS: 3apaHee OIpeensercs: ooliee 3ajaHue
Ha rpynny (C MHOUBUAyalHu3alyeil Mo BapuaHTOM KOHKPETHOM 3a/Jayu) JUIs CaMOCTOSITENIbHOMN
paboThl B KauecTBe JoMaIlHero 3aganus. HeoO0xoaumo peann3oBaTh NpOrpaMMHBIN KOJ| PELIeHHUS,
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COMPOBOJUTL  pelIeHHe chenupuKanmuen-oTyeToM. 3almTa COCTOMT B JEMOHCTPAlUU
paboTOCIIOCOOHOCTH TpOTpaMMbl Ha TecTax (WJIM C TIOMOIIBIO KOHTPOJBHOW (OpMyIbI) B
KOMIIBIOTEPHBIX Kiaccax. HeoOXoauMo OTBETUTh Ha KOHTPOJIBHBIE BOMPOCHI MPETOJaBaTelis I10
TeMe paboThI

KpaTtkoe conep:kaHue 3a1aHus:
PeanuzoBath anroputM my3pIpbKoBasi COPTHPOBKA Ha s3bike Python, nsnoxennslit B popme
TMICEBJIOKO/Ia B KOHCIICKTE 3aHITHIA.
CopTupoBKY MOKHO OCYIIECTBIISITH Ha LIEIBIX, BEIIECTBEHHBIX YHMCIaX WM Ha cuMBoiax. Eciu
N — Homep Bapuanta, T0: it N mod 3=0 — paboTa ¢ BemecTBeHHbIMH yncaamu; it N mod
3=1 - pabota ¢ cumBonamu; 111 N mod 3=2 — paboTta ¢ 1eIbIMHA YUCTIaMHU.
CoprupoBky HeobxoaumMo peanu3oBars B [IBY X nanpaenenusix. Eciu N — Homep BapuanTa,
to: a) it N mod 4=0 — copTupoBKa 10 Bo3pacTaHuio (HeyObIBaHHIO) (Mmax — B KoHer M min
— B Hayayo); 06) ;s N mod 4=1 — copTupoBKa 1o yObIBaHHIO (HEBO3pacTaHUIO) (min — B
koHell 4 max — B Haudajno); B¥) s N mod 4=2 — copTUpOBKA 110 BO3PACTAHUIO
(meyObIBaHMI0) (Mmax — B koHell M min — B Ha4yano); r*) mis N mod 4=3 — copTupoBKa 1o
yObIBaHUIO (HEBO3pacTaHUIO) (min — B KoHell A max — B Ha4alo)

*) 0na eapuaHmMos, nomeyeHHbix 38e3004YK0U, HaKAAOblIeaemcsa 00MNoAHUMEsIbHOe yco8ue:
COPMUPOBKA YUCENOBbLIX BEAUYUH OCyuecmansaemcs no ux abcoaromHol senuyuHe, nubo,
ecsu copmupyromcs cUMB0s1bl, Mo UOEHMUYHbIMU CYHUMArOMCA CUMBOsIbl 8 BEPXHEM U
HUMXCHeM peaucmpax, Harnpumep cyumaemcs, Yymo ‘z' = 2’

HpOBeCTI/I CCPUIO TECTOB € HEJBI0O HCCJICI0BAHUA IIPABUJ/ILHOT'O IOBEICHUSA AJITOPUTMOB
JJIA PA3JIMYHBIX UCXOAHBIX JTaHHBIX. YTo6BI IIPOBCPUTH pa60Ty COPTUPOBKH H606XO,I[I/IMO
BBIBOAUTH NPOMEKYTOUYHOC COCTOSIHNEC MAaCCHMBA HAa KAXKXIOM IIare COpTUpPOBKU. HaHpI/IMep,
€CJIM MaCCHB OJINHBI t, TO BBIBOAOB COCTOAHHA MaCCHUBOB 6y):[eT t-1.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: aJanTHpOBaTh, 1.Kak MOXHO yCOBEpILIEHCTBOBATh CTAHIAPTHYIO
MO (pUIIPOBATH u My3bIPEKOBYIO COPTHUPOBKY (C LEJIbIO COKpAIIEHUS IaroB
KOMOMHHUPOBAaTh  CYILIECTBYIOIINE COPTUPOBKH) B TOM ClIy4ae, €CJIi MacCUB OKa3aJcs

QITOPUTMBI JJIl pelIeHUs 3ajad
MIOUCKA, COPTUPOBKH, (pUiIbTpanuu
JTAaHHBIX, KOJMPOBAHUS "
npeoOpa30BaHus TaHHBIX

OTCOPTUPOBAH JIOCPOYHO?

2.IlokaxuTe B KOJE, UTO UMEHHO B &JITOPUTME
YKa3bIBaET, Ha “‘HampaBlieHHe’ BHIOPAHHOW COPTUPOBKHU?
3.Ilpennoxure pelieHue caeayromnei 3aaauu,

OCHOBaHHOE€ Ha AJIFTOPUTME MY3bIPbKOBON COPTHUPOBKHU:
“MaccuB, COCTOSIIIMI U3 CUMBOJIOB LU (p" M CHMBOJIOB
“maTuHCKOro andaBuTa” OTCOPTUPOBATH TAK, YTOOBI
CHayaJla B HEM pacrojarajiuch Bce “nudpsl’, a 3aTeM
CUMBOJIBI “TTaTHHCKOTO andaBuTa”

Onucanue MKaJbl OLICHUBAHUA:

Ouyenxa: 3a4TCHO
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OUeHKa "3a4TeH0" BBICTABISETCS €CIIH 3a/laHNe
BBIMIOJIHEHO MPaBUJIBHO WM C HE3HAUNUTEIbHBIMU HEI0YETaMU

Ob}eHKa.' HC 3a4TCHO
Onucanue XapakmepucmuKu 6blnNOJIHEHUSl 3HAHUA. OHGHKa "He 3a4TeHO" BBICTABIIICTCS SCIIN
3aJIaHHE HE BBIIOJIHEHO B OTBEACHHBIN CPOK HJIM PE3YJIbTAT HEC COOTBETCTBYCT 3aJaHUIO
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KM-8. 3ammTa padorsl Ne6 "YcoBepuieHCTBOBAHHAS MMY3bIPbKOBasi COPTHPOBKA.
JKCIepUMEHTAJIbHOE HCCJIeIOBAHUE COPTUPOBOK. PazpadoTka u peajm3anus
IKCIEPUMEHTAIbHBIX TECTOB'

®opmbl pean3anuu: KoMIbIOTEPHOE 3a1aHKE

Tun koHTpoaBHOro Meponpusitus: Jlabopatopnas padora

Bec koHTpOobHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa npoBeleHUsi KOHTPOJbLHOIO0 MEPONPUATHA: 3apaHee olpeleNsercs oolee 3aJjaHue
Ha rpynny (C MHOUBUAyalIM3alUeil 110 BapUAHTOM KOHKPETHOM 3aJauyu) Ul CaMOCTOSITENIbHOMN
paboThl B KauecTBe JAoMaIlHero 3aganus. Heobxoaumo peann3oBaTh NpOrpaMMHBINA KOJ PELLICHMS,
COIIPOBOJIUTh  peIIeHHE crneuu(puKanueii-oTueToM. 3ammTa COCTOUT B JEMOHCTpAIMU
paboTOCIIOCOOHOCTH TMpOoTrpaMMbl Ha TecTax (WJIM C TIOMOIIBIO KOHTPOJIbHOW (OpMyIbl) B
KOMITBIOTEPHBIX Kilaccax. HeoOXoauMo OTBETUTh HAa KOHTPOJIBHBIE BOMPOCH IpEnojaBaTess IO
TeMe paboThI

Kpartkoe cogep:kanue 3aiaHu:
Peanm3oBaTh Ba anropuTMa Mmy3bIpbKOBBIX COPTHPOBOK: CTAHJAPTHYIO COPTHPOBKY (HA30BEM
ec Bubble) u ycosepmiencTBOBaHHYI0 (METO (hitakKa ¢ JOCPOYHBIM BBIXOJIOM, HA30BEM €€
Bubble_F). Bce HeoOxoaumble alropuTMbl B TPOrpaMMe PeaTu3yroTcs B BUIC QYHKIIHIA.
[TpoBOIUTCS cepusi CPaBHUTEIBHBIX SKCIICPUMEHTOB HAJl allTOpUTMaMH. Pe3ynbTate
9KCIIEPUMEHTOB CBOJSITCS B COOTBETCTBYIOIIME TAOMUIIBI. [laHHBIC TaOIHII aHATU3UPYIOTCS, HA
OCHOBAHMH aHAJIM3a JIEJAI0T BBIBOBI, (HOpMUpPYETCs CIenn(UKALUA-OTIET.
BriOupaercst copTupoBKa B JII000M HANpaBjieHUH (ToJI0Ba-XBOCT) 1o xenaHuio. Eciu N —
HOMep BapuaHTa, T0: 1yt N mod 3=0 — pabora ¢ BemecTBeHHbIME unciamu; st N mod 3=1 —
pabota ¢ cumBonamu; uist N mod 3=2 — paboTa ¢ HeNbIMUA YuCIaMu. JJOOHUTENBHO: IS
YETHBIX BAPUAHTOB — COPTUPOBKA 110 HEYObIBaHUIO (max — B KoHel| M4/IH min — B HayaJo);
JUTS. HEUETHBIX BAPHAHTOB — COPTUPOBKA 10 HEBO3pacTaHuto (min — B konen MJ/IH max — B
HayYao)

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: AHATUTHYECKHE " 1.Yewm otnmyarorcst metob! time() u ctime() u3z moaysns

NpaKkTUYeCKHe CHocoObl aHalIn3a time?

CIOKHOCTH U 3 (PEeKTUBHOCTHU 2.Kakoif MeToj1 3 MOAYJIs time OCTaHABINBAET X0/

AJITOPUTMOB BBINOJIHEHUS IPOrPaMMBbl POBHO Ha t CEKYH/T (J10IIH
CeKyH)?

3.Yro npencrasisieT coOO reHepaTop MceBI0-
CIIy4aiHbIX yucen?
4.JTnst yero HeoOxoaum metoa random.seed([t])?

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 3a4T€HO
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBISETCS €CIU 3aJJaHue
BBITIOJIHEHO MPaBUJIIBHO WK C HE3HAUNUTEIbHBIMU HEI0YETaMHU

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3aJlaHi€ HE BBITTOJTHEHO B OTBEJICHHBIN CPOK WITH PE3yJbTAaT HE COOTBETCTBYET 3aJaHHUIO
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KM-9. 3ammra pacuernoro 3aganus Nel "Baemnue ondamorexu B Python. I'pagpuxa
B Python. AiiropuTmM MMUTAMM HOPMAJIBHBIX pacnpeaeeHuii 00beKTOB HA MJIOCKOCTH €
NOMOIIbLI0O PABHOMEPHBIX pacnpeejieHnid 1 UX rpajpuyeckoe orodpa:kenue' "

®opmbl pean3anuu: KoMIbIOTEPHOE 3a1aHKE

Tun koHTpoABLHOr0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec koHTpOobHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa npoBeeHUsi KOHTPOJILHOIO0 MEPONPUATHSA: 3apaHee olpeesseTcs oolee 3ajaHue
Ha TPYOIy s CaMOCTOSATENBbHOW paboThl B KadecTBE JaomaimHero 3anaHus. HeoOxommmo
peann30BaTh IMPOrPaMMHBIM KOJ pELICHMs, CONPOBOAMTH pELICHHE CclenUupHUKALUeNd-0TYETOM.
3amuTa COCTOUT B JEMOHCTpPALMH pab0TOCIIOCOOHOCTH MPOTrpaMMBbl Ha TecTax (WM C IOMOILBIO
KOHTPOJIBbHOM (OpPMYIJbI) B KOMIBIOTEPHBIX KiaccaX. HeoOXoIumMo OTBETUTh HAa KOHTPOJIbHBIE
BOIIPOCHI MTPETI0IaBaTeNs IO TeME pabOThI

Kpatkoe cogepxanue 3a1aHusi:
3aganue. OCBOUTH MOAKIIOUEHHE BHEIIHEH rpadudeckoit Oubmmoreku B si3pike Python,
OCBOUTH PadOTy ¢ rpaduuecKuMy MPUMHUTUBAMH B OMOITMOTEKE, pealn30BaTh MOJICITMPOBAHHE
y3JI0B HEKOTOPOM CETH C MOMOIIIbI0 npeyioxkeHHoro anroputma XY_MND u BuzyanuzupoBathb
pe3ynbTaT paboThl ANITOPUTMA CpeacTBaMu rpadudeckon oudbmuoreku. Tpedyercs
CMOJICTTUPOBATh HE MEHEE YETHIPEX Pa3IMYHBIX CETEH C pa3IMYHBIMU BXOJHBIMU TIapaMeTpaMu
s anroputma XY_MND.
OTueT BKIIIOYAET CIEAYIONTYI0 HH(POPMAIIHIO:
a) 3aJ1aHue;
0) onucanue (MCIOJIb30BaHHBIN CII0C00) MOAKIIIOYCHUS TpadruecKoil OMOIHOTeKH (Hanmpumep,
graphics);
B) ONMICAHUE HE MEHEE 7 OCHOBHBIX METOJIOB, IIPEIOCTABISAEMBIX I'paduuecKoil OMOIHMOTEKOM, C
dbparMeHTOM KOJla U WILTIOCTpAIel pe3ynbTaTa ero paboThl;
') KOJl OCHOBHOM ITPOTpaMMBl, cofiepKaluil GyHKIIUN MOJEINPOBAHUS CETH U PYHKIIUU
oToOpakeHHsI pe3ysbTaTa MOAEIHUPOBAHNUS;
1) WILTIOCTPALIUU PE3YJIbTATOB MOJICTUPOBAHMS CETEH (pacipeiesieHne TOYeK Ha TUIOCKOCTH) C
yKa3aHHEM BCEX MCMOJIb3YEMBbIX BXOJIHBIX TAPAMETPOB aJITOPUTMa MOJIETIMPOBAHUS CETH, JUIS
KOTOpOM Ipe/icTaBiIeHa UILUTIOCTpALUs

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: BCTPOCHHBIE M BHEIIHHE 1.Ha kakoii Teopeme 0azupyercs MpeaaoKeHHbINH
OMOIMOTEKH S3BIKOB anroput™ XY MND?

2.Yro yrBepxkaaer “npaBuiio aByx(Tpex) curm"? Kakoe
npaBuio 6onee crporoe?

3.Kakue ocHOBHBIE XapaKTEPUCTUKH €CTh Y TAKHX
rpadu4ecKrux MPUMHUTUBOB, KaK “(urypa Ha
IJI0CKOCTH ?

YMeTs: HCIOJIb30BaTh 1.Ykaxwure ciocob nepeBoja Gu3ndecKoil BETUIUHbI
BO3MOXHOCTH  BCTPOCHHBIX U (TOUKH Ha BEIIECTBEHHOM OCH) B TOUKY OTOOpaKeHHS Ha
BHEITHUX OWMONHOTEK, a TakKkKe rpaduuecKoM MOJIOTHE

rpadpuueckue OUOIMOTEKH  AJs 2.Ilpeanoxute cocoObl peanr3anuu GUrypsl, He
BU3YaIH3aIiH PEIICHUN BXOJIAIIEH B pealn30BaHHbIE B OMOMINOTEKE

rpaduyeckrue NpUMUTUBLI, HAIIPUMeEp, “yIbIOKY” WIN
“Kpbu10 6ab0UKH”.

3.YKaxuTe, Kak Bbl pEaIN3yeTe BbIBOJ HA IUIOCKOCTH
rpaduk Kakoi-m1u0o GyHKIMHM OT OTHOTO apryMeHTa,
MIpUYEM TakK, 4TOObI ObUIH MTOKA3aHbl BCE YETBEPTU
IIJIOCKOCTH.
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJaHue TIPEUMYIIECTBEHHO BBITIOJIHEHO

3 cemecTp

KM-10. 3amura padorsl Ne7 " luHaMuyecKHe MACCHBbI B KaueCTBe MapaMeTPoB
noanporpamm B C(C++)"

®opmbl peaausanuu: KomnerorepHoe 3a1anue

Tun KoHTpoBLHOr0 Meponpusitus: Jlabopatopuas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeeHnsi KOHTPOJLHOIO0 MEPONPUATHS: 3apaHee OlpeeNseTcs: ooiee 3aJanne
Ha rpyniy (¢ MHAMBHIyaJln3aluueidl 1Mo BapHaHTOM KOHKPETHOHM 3ajjauu) A CaMOCTOSITEIbHOMN
paboThI B KauecTBE JOMAIIHEro 3ananus. HeoOxommmo peann3oBaTh IpOTPaMMHBINA KOJT PEIICHHS,
COIIPOBOJIUTh  pellleHHe crneuupukanueii-orueToM. 3alurTa COCTOUT B JEMOHCTpalUu
paboToCcrocOOHOCTH MporpaMMmbl Ha TecTaX (MJIM C IOMOIIBI0 KOHTPOJIBHOW (OpMysbl) B
KOMITBIOTEPHBIX Kilaccax. HeoOXoquMo OTBETUTh HAa KOHTPOJIBHBIE BOMPOCHI MPENoAaBaTelis IO
TeMe paboThI

Kpatkoe conepxanue 3aganus:
1. B 3agauax 3a7aHbl OTHOMEpPHBIE MAaCCUBBI (BEKTOP, BEKTOP-CTOJIOEI) U IBYMEPHBIE MACCUBBI
(MaTpuel). Pa3MepHOCTh MaCCHBOB OINPENIENIETCSl CMBICIIOM 3aJauu.
2. Hanmucathb mporpaMmy penieHus 3a1adu, HCIONb3Ys s3bIK mporpammupoBanus C (C++)
(MOKHO HCHOJIB30BATh JIIO0YIO0 JOCTYIHYIO Cpelly pa3paboTKH).
3. Ilpu pereHny 3a1a4u NCIIOIH30BAThH JUHAMHYECKOE PACIIpE/Ie/ICHIE TaMSITH.
4. Vcnionb30BaTh NOANPOrpaMMBI, peau3yromue GyHKIUU: BbICICHUE TaMsITH 0] MaCCUB
(u/unu MaTpuIy), OCBOOOXKAEHHE, BbIIEICHHON aMsITH, BBOJ] 3HAaYEHUI B MacCUB (U/Uin
MaTpHILy), BEIBOJ MacCcUBa (MaTpPUIIbl) HA KOHCOJIb.
5. Jlns HenmocpeICTBEHHOTO pelIeH sl 3a/1a4H, BBIJICIUTh HE MEHEE OJIHOM BCIIOMOTaTeIbHON
byHKIMY, TOMUMO QYHKIUH U3 11. 4.
6. Ocy1IecTBUTh MPOBEPKY HA aHOMAJIMH ISl pa3MEPHOCTEN MacCUBOB B COOTBETCTBHH C
3ajaueil, HampuMep NpU YMHOKEHUH MaTpHI], HEOOXOAUMO MTPOBEPUTH HX COTIACOBAHHOCTD
(ecnu He CKa3aHO MHOE, BEKTOPHI CUUTAIOTCS 3aJaHHBIMU B N-MEPHOM €BKJIUI0BOM
IPOCTPAHCTBE).
7. IIpoBecTH cepuio TECTOB € LENbI0 MPOBEPKU pabOTOCIIOCOOHOCTH KOJa, a TaKkKe
paccMaTpuBasi BEIPOKIEHHBIE CIIy4al pa3MEpPHOCTEN MacCHBOB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMerb:  pemlate  3ajadd € 1.«TpancnonupoBatb» MaTpuily 4 OTHOCUTEIBHO
IIPUMEHEHUEM PEKYPPEHTHOIO U 1oO0YHOM AMaroHany, a MaTpunly B — otHocurenbHO
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PEKYpCUBHOTO MoJIXo/1a, TJIaBHOM

UCIIOJIb30BaTh JTUHAMUYECKHE 2.CaBuHyTh MaTpuIly A IUKIMYECKH OTHOCUTEIBHO
CTPYKTYPBI IaHHBIX cToJIONOB: 1-i cTonber Ha MecTo 2-To, 2-if Ha MecTO 3-TO
U T.J.

3.BbIuuciuTh onpeaenuTent TPETbero nopsika as
3aaHHbIX MaTpull A u B

Onucanne MKAJbI OIleHUBaHUS:

Ouyenka: 3a4TE€HO
Onucanue xapakmepucmuku blnonenus 3Hanus; OUeHKa "3a4TeH0" BBICTABISECTCS €CJIM 3aJlaHNe
BBITIOJIHEHO MPABUJILHO WM C HE3HAUUTEIbHBIMU HEI0YETaMU

Ouyenka: HE 3aYTCHO
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJJaHUE HE BBITIOJHEHO B OTBEICHHBIN CPOK MIIM PE3YyJIbTaT HE COOTBETCTBYET 3aJaHUIO

KM-11. 3amura padorst Ne§ " /luHaMmuuyecKkue MacCMBbI U PEKYPCUBHbIE AJITOPUTMBI B
C(C+H)"

®opmbl peanuzanuu: KomnerorepHoe 3a1anue

Tun koHTpoALHOrO MeponpusiTus: Jlaboparopnas pabora

Bec konTposbHOro meponpustusi B bPC: 10

IIpouenypa npoBeaeHusi KOHTPOJLHOIT0 MepONPUATHS: 3apaHee onpeersercs oblee 3a1anme
Ha rpynny (C MHIUBUAyalIM3alUeil [0 BapUaHTOM KOHKPETHOM 3aJayu) JUId CaMOCTOSITENIbHOMN
paboThl B KauecTBe JoMallHero 3aganus. Heo0xoqumo peann3oBaTh MpOrpaMMHBINA KOJI peIIeHHUS,
COIIPOBOJIUTH  peIIeHHE crnenu(uKanueii-oTyeToM. 3ammTa COCTOMT B JEMOHCTpAIMU
paboTOCIOCOOHOCTH MPOrpaMMbl Ha TecTax (MM C MOMOUIbI0 KOHTPOJBbHOH (opmynbl) B
KOMITBIOTEPHBIX Kilaccax. HeoOXoamuMo OTBETUTh HAa KOHTPOJIBHBIC BOMPOCHI MPENoAaBaTels IO
TeMe paboThI

Kparkoe cogep:kanue 3aiaHus:

1. B 3ayiauax 3a1aH OJJHOMEPHBIN AUHAMUYECKUH MAaCCUB JUTMHBI N.
2. Hanucathb mporpaMmy penieHus 3aadu, HCIONIb3Ys s3bIK mporpammupoBanus C (C++)
(MOKHO HCHOJIB30BATh JII00YI0 JOCTYIHYIO Cpelly pa3padoTKH).
3. OcymiecTBUTH TPOBEPKY HAa aHOMAJIHIO 1Sl pa3MepHocTH MaccuBa (N <= 0).
4. ITpoBecTu cepuIo TECTOB C 1I€IbI0 MPOBEPKU PabOTOCIIOCOOHOCTH KOJIa, a TaKKe
paccMaTpuBasi BRIPOXKICHHBIE CITydal pa3MepHOCTEH MacCUBOB. PexomMeHnamu o
pazmeprocTsam: N =0, 1, 2 (MuHUMAaIbHAs YeTHAs pa3MEepHOCTh), N = 3 (MUHUMAIIbHOE
JieNieHre Ha HEYETHOM pasMepHOocTH), N = 9 (HeuetHas), N = 10 (yetHas). TectupoBanwue,
CBSI3aHHOE CO 3HAYEHUSIMH MacCHBa HEOOXOAMMO NMPOBOAUTE COIJIACHO CMBICITY 3ajlauul 110
BapUaHTYy.
5. O¢gopmMuTh OTYET:

a. hopMynupoBKa 3a/1a4M ¢ UMEHOBAaHHEM JaHHBIX COTJIACHO MPOTpaMMe;

b. Kox mporpaMMbI ¢ KOMMEHTapUSIMU;

C. pe3yJIbTaThl TECTUPOBAHUS, CBEJCHHBIC B TAOJIHILY;

d. HapuCOBaTh MOJHOE JIEPEBO PEKYPCUBHBIX BBI30BOB JUIsl pa3MEPHOCTH N = 9, MOACYNTAB B
HEM 00bEeM U INIyOUHY peKypCcUH

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

VYMers:  pemate  3agadd € 1.Ecnu notpebyercs mucaTh peKypCUBHBIN alTOPUTM B
IPUMEHEHUEM PEKYPPEHTHOIO U YCIIOBUSIX OTPAaHUYEHHUS HA pa3Mep NaMATH CTeKa, KaKyHo
PEKYPCUBHOTO OJIX0/a, PEKYPCHIO ClIeyeT BbIOpaTh?
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UCIIOJIb30BaTh JUHAMUYECKHE
CTPYKTYpPBI JaHHBIX

Jns zamaHHOro OJHOMEPHOTO MaccHBAa J B3 N 3IeMEeHTOE ¢ IOMOINBID pe-
KYPCHEHOH (QYHKUHH MPOBEPHTE, UTO LI4 BCEX 3IEMEHTOE MACCHEA BEIIION-
mgeTcq yeunoeHe ¥ < 0. B pexypcHEHOH §yHIIMH KA#IEE pa3 OeTHTE pac-
CMATPHBAEMYE 9aCTH MACCHBA [IONQIAM, IPOBEPAA BEIIOIHEHHE VCIOBHA C
TOMOIIEED 3TOH ke GYHKUHE cHAYATA B NeB0H MOMOBHHE, 4 33TeM IpH Heod-
XOZHMOCTH H B IpaBoiH MOJOBHHE. PeKypCHBHEIE BEI20BEL 3aKAHIHBATE, KO-
I7a OCTAaHETCH TOMRKC OJHH 3IEMEHT B PACCMATPHEAEMOH JaCTH MACCHEA.
2

4 2 4
Hanpumep, s N=4: [ KE <0)=[ K% <0)&[ \E <0).
. -l =l

i=3

Ina 3agaHHOTO OHOMEPHOTC MAccHEA 4 H3 [V 3NMEMEHTOB ¢ NOMOIIEID pe-
KypCHEHOH (YHEIHH HalTH 3HadeHHe MHHHMAIBHOIO IEMEHTA MacCHBA.
B pexypcHEHOH (VHEUHH Ka®IEH pas DelHTE PAcCMATPHBAEMYHO 9acTb
MACCHBA Ha JBE WaCcTH: OJHY TPETh H JBE TPETBHX, BETHCIAA MHHHMYM C
MOMOITEE 3TOH e (VHKIHH CHa9aua B I€BOH TacTH, a 3aTeM H B [IPAaBOH
4acTH. PeKypcHEHEIE BEI30BEl 3aKAHIHBATE, KOTAA OCTAHETCA TOIBKO OJHH
JIEMEHT B PacCMATPHEAeMOf 9acTH MacCHBa.

L] i 2 L]
4 Hanpmuep. a1z N'= 6" min4 =nJiﬂL11]i]11-i;11)1'3114]-

2.Ecnu moTtpeOyeTcst mucaTh PEKypCHUBHBINA aTOPUTM B
YCJIOBUAX OTpaHUYCHUSA HA BPEMS HCIIOJITHCHUSA
MIPOTrPaMMBI, KaKyI0 PEKYPCHUIO CIIeIyeT BHIOpaTh?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka. 3a4TE€HO

Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeHO" BBICTABJISETCS €CIIU 3a/laHue
BBIIIOJTHEHO MTPABUIIBHO WJIM C HE3HAUNTEIbHBIMU HEJIOUeTaMHU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6blnoanenus 3uanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU

3aJaHuEC HC BBIIIOJITHCHO B OTBGILCHHBIﬁ CPOK HJIM pE3YJIbTAT HEC COOTBCTCTBYCT 3aJaHUIO

KM-12. (KP Ne2) PexyppeHTHbIe H peKypCHBHbIE AJITOPUTMBI

®opmbl peanusanuu: KomnbsrorepHoe 3a1anue

Tun kourpoasHoro meponpusitusi: KonrponsHas pabora
Bec koHTpOIbHOrO Meponpusitusi B BPC: 15
IIpoueaypa nmpoBeaeHUsi KOHTPOJBLHOro MeponpusTusi: [IpoBoautcs Ha nabopatopHOM (MM
NPaKTUYECKOM) 3aHATUH B (popMe peannsanuu padbodeil mporpaMMsl B J1t000i cpefe, Mo3BOJSIoIeH
BBIMOJHATh OTJIAJKY W 3amyck Ha s3bike mnporpammupoBanuss C (C++), uro obecrieunBaeT
BO3MOXXHOCTh CAMOKOHTPOJISI TP BBHIMOJIHEHUH pelieHus. Ha BeimonHenue 3aganus otBoautcs 80
MUHYT, paboTa oTcbuIaeTcs B TeKCTOBOM (hopmare o noure OCOII

Kparkoe conep:kanue 3a1aHus:

3ana1me. I[aHBI 3aa4u, pe€IIacMbIC C ITIOMOIIBI0 NUKINYCCKUX aJITOPUTMOB. 38.)13‘-11/1 HMCIOT

nBe (DOPMYIUPOBKH: MPOCTYIO «A>» — C MMOCTOSIHHBIM BO3/ICHCTBYIOIIUM MTapaMeTPOM;
ycnoxkHeHHYI0 «b» — Monudukanuio «Ay» ¢ U3MEHSIOMUMCS BO3ICHCTBYIOIIUM MapaMeTPOM.

JlonycTrMble pelIeHus:

a) C BBIBOAOM PCKYPPCHTHOTO COOTHOUICHU A, B IIUKJIC, C BBIBOAOM HaA 3KPAaH PE3yJIbTATOB

pabOTHI KaXKO0TO II1ara;

0) UCMONIb30BaHNE PEKYPCUBHOM (DYHKIIMU IJIs1 TOMy4EHUsI KOHEYHOTO pe3yibTara 3a N I1aros;
C) UCTIOJIb30BaHUE PEKYPCUBHON (DYHKITMH C BRIBOJIOM Ha dKpaH Pe3yJbTaTOB PabOThI KAk I0TO

Iara peKypcuu

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TMOHATHE PEKYPPEHTHBIX
COOTHOILLIEHUIN U METO/Ibl pEKYpCUU

Ka)XJIOT0 Mecsa TEKYILETo rofia B IPeAoI0OKEeHUN
€KXEeMeCIYHOTr0 yBeJINYeHNs 3apmiaTel Ha P % (1Mo

3apaboTHas 11aTa CIIyKaIero B sHBape cocraBuiia Z
A py0. BriBecTn mporuo3upyemyro 3apruiaty Jis
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OT-HOIICHUIO K MPEABIAYIIEMY MECSILY)

B ¢espane npeononazaemoiii kosgpgpuyuenm
unoexcayuu 3apabom-noti niamol pasen p %, a 6

B | xaosicoom credyrowem mecaye ymenvuiaemes 6 2 pasa
(no omuouweHUI0 K npedvloyuemy mecayy)

OTKpBIT cueT, cogepxkammii Z py0. B Hauasne kaxmoro
CIIEIYIONIErO Mecsila Ha Hero nepeBomst Y pyo.

A | Xparanmas cyMMa eXeMecsSIHO Hapac-TaeT Ha P %0
(mpoueHTHas ctaBka). OnpeaennTs ee 3HaYCHUE B
xoHue 1, 2, ... , N-ro Mecs1a HakOIJIEHHS

B nepeom mecsye excemecsunas npoyenmuas cmaska
pasHna p %, a 6 Kadic-0bill CIeOYIOWUL Mecsy

B | yseruuusaemcs na 0,1 % (no omunowenuio K
npeovl-0yujemy mecsayy)

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OlueHKa "0TINYHO" BBICTABISIETCS €CIIH
MpaBUJILHO BBIMOJHEHO 3aaanue "b" Bcemu ciocobamu "a) - )"

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OueHkKa "Xopouo" BEICTABISAETCS €CIU
IIPaBWJIbHO BBINOJIHEHO 3a1aHue "A" ciocodom "c¢)" U mpaBuibHO BbINIONIHEHO perieHne "b"
criocobom "a)"

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoanenus snanus: OueHka "y10BIeTBOPUTEIBHO" BHICTABIISIETCS
€CJIM TIPaBIJIbHO BBIMOIHEHO 3a1anue "A" nByms criocodamu "a) u ¢)" NJIM npaBuibHO
BbINIOJHEHO pemieHue "b" cocodom "a)"

KM-13. 3amuTa padorst Ne9 ""JjieMeHTHI PyHKIMOHAJIBLHOIO IPOrPaMMHUPOBAHUS B
Python™

®opmbl peanuzannu: KomnerorepHoe 3a1anue

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOosbHOrO0 Meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJILHOIO MepONPHUATHSI: 3apaHee ompeenseTcs oouee 3a1aHme
Ha Tpymnmy (C MHAMBHIyaln3alueidl Mo BapHaHTOM KOHKPETHOHM 3ajjauu) A CaMOCTOSITEIbHOMN
paboTHI B KaUecTBe JOMAIIHETO 3aqanus. HeoOXoaqumMo peann3oBaTh MpOorpaMMHBIN KOJ| PEIICHHUS,
COIIPOBOJIUTh  pelleHHe crneuupukanueii-oryueToM. 3ammTa COCTOUT B JE€MOHCTpalMu
paboTOCIOCOOHOCTH TMPOrpaMMbl Ha TecTax (MM C MOMOUIbI0 KOHTPOJIbHOM (opMynbl) B
KOMITBIOTEPHBIX Kilaccax. HeoOXoauMo OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI MpenojaBareis 0
TeMe paboThI

KpaTkoe coaep:kanue 3a1aHus:
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JIabopartopHast paboTa npeaHa3HaYeHa Il 3aKPEIUICHIs MaTepralia, H3ydeHHOTO Ha
npaktrdeckom 3austun: pyakuun map(), reduce(), filter() u zip(); remeparopsl CIIKUCKOB.
Heo6x0auMo caMOCTOSITENIbHO IPpOopaboTaTh BOIIPOC, — B KAKUX 3aj1a4aX MOTYT OBITh IMOJIC3HBI
(GyHKIHE 00pabOTKH JaHHBIX B MOCIECIOBATEILHOCTAX U reHepaTophl cruckoB. [Ipempiaraercs
BO3MOXHOCTH BBI60pa: a) IMPUMCHUTH HOBBIC BO3MOKHOCTHU JIA 3a/ia4, pCIIACMbIX PAaHCC
(ampeca pacroyioxeHust: 3a1auu | cemectpa; 3aaaun 2 ceMectpa); 6) CaMOCTOSATENLHO

OpUIyMaTh 3a71a4y, chOpMYyIHUPOBATH U PEIINTh.

[Tpu pemiennu Bapuanrta 6), CTOUT OOpPaTUTh BHUMaHUE, YTO HanboJiee MHTEPECHBI 3aauH,
CBA3AaHHBIC C O6pa6OTKOﬁ PA3IMYHBIX JAaHHBIX COCTABHOI'O TUIIA, HAIIPUMCEP JAHHBIC O LIBCTAX B
nBerouHoMm marasune (HasBanue, Ctpana npousBoautensb, Jlata noctaBku, Konnuectso,
CtouMoCTh 32 eANHMILY) U T.I. Takke MHTEPECHBI 33]Ia4H, CBSI3aHHBIC C 00pabOTKOI TEKCTa,
HAIIPUMEP «MeKCh, Kaxicoas CMpoKa KOmMopo20 CcO0epiHCUm hamunuio, ynopsaoouums no
anghasumy» WM «pacneyamamo 6ce YUcid, 6Cmpedaruecs 8 3a0aHHOM MeKCme.

OdopmuTts crienudukao-oT4eT

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  OCHOBHBIE  KOHILIENLHUU 1.Moxer nu pynkuusa map() paboTaTb ¢ HECKOJIBKUMU
IpOTrpaMMUPOBAHUS crckamu?
2.Yro Oyner, ecnu pyHkuus map() wiu zip() moiaydat B
KauecTBE PryMEHTOB CIIMCKHU Pa3HOM JJIMHBI?
3.MoxHo 511 ipu GOPMHUPOBAHUU CITUCKOBON COOPKHU
MCTOIb30BaTh KOHCTpYKIuIo "if'? KoHcTpykiuio
“if...else”?
VYMeTb: NPUMEHSATh  SI3BIKOBBIE 1.ITycTh TekcTOBBIN (paiii COCTOUT U3 CTPOK BHUJA!
BO3MO>KHOCTH MIOTOYHOU 6

06pa6OTKI/I JaHHBIX OJI THIIMYHBIX
3aaa4d

-12 3
12 -30
120
23

10 13
-76

Chopmupyiite CUCOK, KAk AJIEMEHT KOTOPOTO
OyzeT npeAcTaBIATh COOON CIMCOK U3 Maphl YnCell
(pacnosyio’KeHHOM B OHOM CTPOKE UCXOAHOTrO (aiina)
HCIOJIb3YSl CHHTAKCUYECKYIO0 KOHCTPYKLHUIO "CIIMCKOBOM
coopku"

2.I1ycTh 3aaH CIIUCOK, COAEp AU LeNIbIe YnCIa.
CozpaiTe ¢ MOMOLIBI0 KOHCTPYKIUH “‘CIIMCKOBOM
cOOpKHU” HOBBIN CIMCOK, KOTOPBINA OYJET COCTOATH U3
KBa/IpaTOB 3JIEMEHTOB UCXOJHOIO CIIMCKA

3.IlycTh 3amana CTpoKa MPOU3BOJIBHBIX CUMBOJIOB.
CozpaiiTe ¢ MOMOLIBI0 KOHCTPYKIUH “‘CIIMCKOBOM
COOpKH™’ CTIHCOK, KOTOPBIA OYIET COCTOSITh TOJIBKO U3
CHMBOJIOB, H300paaroux HUQPPbI B UCXOJHOM CTPOKE

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI.[CHKa "3a4TeHO" BBICTABIISACTCS €CIIH 3aJaHuC
BBIITOJIHCHO IMPABUJIBHO WJIN C HE3HAYUTCIbHBIMHA HEA0OUETaAMU

OueHKa.‘ HC 3a4TCHO
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https://yadi.sk/d/iHHZiA3y5ggWtg
https://yadi.sk/d/v-iDzgL8sBD4BA

Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "He 3a4TCHO" BBICTABIISICTCS CCIU
3aJaHHUEC HE BBIITOJITHEHO B OTBGI[CHHBIﬁ CPOK HJIM pE3YJIbTAaT HC COOTBECTCTBYCT 3aJaHHUIO

KM-14. 3amura padorsl Nel( "MeToabl npudauKeHnsi KOPHel. YKa3aTe/lb Ha
¢pyuxkuuo B C(C++)"

®opmbl peanusanun: KomnbroTepHoe 3a1anue

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopnHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeleHUsi KOHTPOJLHOI0 MEePONPUSITHA: 3apaHee OIpeenseTcs ooiee 3aJannue
Ha rpynny (C MHOUBUAyalIH3alUeil 1Mo BapuaHTOM KOHKPETHOW 3aqaud) IJIsl CaMOCTOSTEIbHOU
paboThI B Ka4ecTBEe JOMaIIHero 3aganus. Heo0Xxoaumo peaan3oBaTh MPOTPAMMHBIN KOJ| PEIICHUS,
COMPOBOJUTL  pelleHne crnenupukanuen-oTyeToM. 3aluTa COCTOUT B JEMOHCTPAlUU
paboTOCIOCOOHOCTH MPOTrpaMMBl Ha TecTaxX (WM C TOMOIIbI0 KOHTPOJBHOW (OPMYIBI) B
KOMIIBIOTEPHBIX Kjaccax. Heo0XoaumMo OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI IMpernojaBaTelis I0
TeMe paboThI

Kpatkoe cogepxanue 3a1aHusi:
1.  Ilenwto pabOTHI ABISAETCS H3yUSHUE MPUOIMKCHHBIX METOJIOB 10 UX CIIOBECHOMY
OMMCAHUIO U CAMOCTOSITENIbHOE HAMMCAHUE allTOPUTMA, & TAKXKE OCBOCHHE CIIoco0a rnepeaayu
(GYHKIIMH B KA4eCTBE apTryMEHTa APYTOi (yHKIIUH.
2.  Mertozsl onKcaHbl B OTAENBHO NpuiiaraeMoM (aiiie «MeToIpl HaX0XKACHUS KOPHS
byHkIMoHaIBHOTO ypaBHeHUs. pdfh[1].
3. B kauecTBe npuMepa BbIOpaHa 3a7a4a HaXOXKACHUS KOPHS (PYHKIIMOHAIBHOTO YpaBHEHUS
Ha oTpeske [A; B]. 3amaua, chopmynupoBanHast 1yt 6a30BOro MeTo1a Oucekunu[2], u
BapHaHTHl YpaBHEHUI NpuBeAeHbI B (aitne «BapuaHThl 3a1a4 BEIYUCICHUS KOPHS
ypaBHeHus.pd .
4.  Heo0Xx0auMO COCTaBUTH aITOPUTM U HAMKCATh MIPOrPAMMY PEIICHUS 3a/1a4H, UCIIONIb3Ys
s3Ik TIporpammupoBanus C (C++), nBymst metoaMu. [1epBbIil METOT — 3TO METO]T OMCEKIINH,
a BTOpOM:
a.  Meron HeroroHa(kacarenbHbIX) 1715 BapuaHToB 3*k+1;
b.  Meron cexymux ajs BapuantoB 3*K+2;
C. MeToa xopa st BapuanToB 3*k+3, rae k=0,1,2,...
5. Kaxgslit MeTo nosmkeH ObITh perieH 1uist 1ByX ¢hyHKuuid: GpyHkius N u gynkuus N+5 u3
cnucka BapuaHToB (11.3), rae N — Homep 1o xypHany. [{lomxkeH ObITh 3a1€liCTBOBaH cr1oco0
nepenayn GyHKIHUU B peaaTu3yeMblid METO/] C IOMOIIBIO YKa3zarTess Ha (PYHKIHIO.
6. OcyiecTBUTH TPOBEPKY HA aHOMAJTHIO JUTS 3alaHHOTO oTpe3ka: 0 < A< B < 2.
7. TlpoBectu cepuro TECTOB AJIsl ABYX METOAOB U ABYX (PYHKIIHI B KaXKJIOM U3 METOJOB U
tounoctu Eps = 10™-2, 107-4, 107-6, 10-8. Ha skpaH JT0KHA BEIBOJUTECS CIICAYFOTIAS

UHpOpMaLus:

a.  Meroj U HoMep GYHKIHMH (OJMH pa3 Ha CEPHUIO TECTOB);

b.  TouHOCTS;

C. pCIICHNUC YpaBHCHUSI,

d.  kommyecTBO MTEpaIMii ISl 3aJAHHONW TOYHOCTH;

€.  3HaAueHHE JIEBOM YacTU ypaBHEHUS, €CIIU B KaUeCTBE apryMeHTa MOJCTaBUTh HalJJICHHBIN

KOpPEHb YPaBHEHHS.

Odopmurs oryer:

(dhopMynrpoBKa 33724l C HIMEHOBAaHUEM JIaHHBIX COTJIACHO MPOTPaMME;
KpaTKoe U3JI0KEHHE METO0/1a, KpOME METO/Ia JIeJICHHs OTpe3Ka MOoMoIaM;
KOJI TPOTrpamMMbl C KOMMEHTapHsIMU;

pe3yiabTaThl TECTUPOBAHUS, CBEJICHHBIE B TAOJIUIY

o0 T ®
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[1] I'peuxuna, I1.B. IlporpamvMupoBaHue, 4. 1, DIEKTPOHHBINA Y4eOHO-METOANICCKHUIT
koMrIuiekc 1o HarmpasiaeHuto 230100 MudopmaTtuka u BerauciutenbHas Texauka / [1.B.
['peuknna. — Mockga, 2012 . © HUY MOU ( wnu I'naroaes B.B. Visual Basic 6.0. CoopauK
3afjaHui 17151 1TaOOpaTOPHO- MPAKTHUECKUX 3aHATHH. MeTonndeckoe nocodue mo Kypey

WNudopmaruka... MOU,2000).

[2] On xe — meTon neneHus oTpe3ka MonojiaM (METo AMXOTOMHU, METOJ ITPo0).

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: COCTaBJIATh  AJITOPUTMBI
peleHus 3a7ad 10 CIOBECHOMY
ONMCAHUIO METOJOB, NPOU3BOIUTH
CPaBHUTENIbHBIN aHaJIN3
AJITOPUTMOB 0  pa3InYHbIM
OLIEHKaM KayecTBa aHAJIUTUYECKU
Y Ha peaJIbHbIX TeCTax

1.ITycts ecth ¢pynkuuu Buaa int** foo(char*, double); u
void bar(); Kak cunTakcuuecku onucarbh GopMaabHbIE
apryMeHThl pyHKIuM int** baz(_ , ) Tak, 4TOOBI
B pyHKIMIO0 baz MOXHO OBLIO MepenaTh GYHKIIMHA BUIA
foo u bar?

2.Ilyctb ectb pynkiuu Bunga double** foo(); u void*
bar(int*, char*); Kak cuHTaKCHYECKH OIHUCATh
dbopManbHbie apryMeHTsl pynkuuu void baz( , )
TakK, 4TOOBI B PYHKIUIO baz MOXHO OBLIO MepeaaThb
¢bynkuu Buaa foo u bar?

3.ITycte ecth Gyrkuu Buaa int** foo(char®, double); n
void bar(); Kak mis nomo0HbIX QyHKIHI BBECTH
CUHOHHMBI TUIIOB “‘yKa3aTellb Ha (PYHKIIHIO™ C MOMOIIBIO
KIro4yeBoro ciosa typedef? Kak moTom cmHOHMMBI
WCIOJIb30BaTh MIPU OMHUCAHUU (POPMATIHLHBIX ApTYMEHTOB
Opyrux GyHKIui?

4.IIpoBenuTte CpaBHEHUE PEATU30BAHHBIX BAMU METOOB
Ha OCHOBAHWH JIAHHBIX, TIOJTYYCHHBIX IIPU TECTUPOBAHUH,
a TaKkKe aHAIM3UPYS COOCTBEHHO peau3aliid METOI0B
(B 4aCTHOCTH, BO3MO>KHBIE OTPAHUYCHUS MX
IIPUMEHEHHUS).

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 3a9TEHO

Onucanue xapaxmepucmuxu ebinonneHus snanus: OLueHKa "3a4TeHo0" BBICTABIISETCS €CIIN 3aJaHUE
BBITIOJTHEHO MPaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0U€TaMuU

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue He BBIITOJIHEHO B OTBEJACHHBIN CPOK WM PE3YyJIbTaT HE COOTBETCTBYET 3aJaHUIO

KM-15. (Tect Ne2) ilunHamMu4ecKue CTPYKTYPbI JaHHBIX

®opmbl peaausanun: KomnbroTepHoe 3a1aHne

Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue

Bec koHTpoabHOr0 Meponpustusi B BPC: 7

IIpoueaypa npoBeaeHUsi KOHTPOJIBLHOIO MeponpusATHs: B TEKCTOBOM penakTope uepes
uHTepHET. PacuetHoe BpeMs 20 MMHYT, JUIsl BBIUMCIEHMH MOXHO HCIOJIb30BaTh TEXHUYECKUE
cpencrtBa. BapuaHThl 3aJaHuMil  BBIUMCISAIOTCS 1O HOMEpPY cCTyaeHTa B BenoMoctd BAPC.
Pesynbratsl coxpansitores B OCIII MOU (ubo B TectoBoit cucteme Cisco Webex)

KpaTlcoe CoA€cpKaHME 3alaHUA:

Pabora opueHTHpOBaHa Ha IPOBEPKY 3HAHMI MO TeMe *“J{[MHaAMHUYECKUE CTPYKTYPHI JaHHBIX.
0O0630p METOIOB MOCTPOEHUS U aHATIN3a AITOPUTMOB” (4aCTh TEMBI)
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  OCHOBHBIE  TMPUHITUIIBI 1.YUro Takoe nH(pOpMaAIMOHHO-TOTHYECKAst CTPYKTYpa
XpaHeHHs, JIOCTyrnma U 00pabOTKH naHHbIX? (2 Oamna)

JTAHHBIX B JTUHAMUYECKUX 2.YTo Takoe n1UHAMHYECKasi CTpyKTypa AaHHbIx? (1 6amwt)
CTpYKTypax, 0a3ax MHaHHBIX, MpU 3.Cnucok - 3T0 HHPOPMAIIMOHHO-JIOTUYECKas MIIH
MMOTOYHOM H  MHOI'ONOTOKOBOM JTUHAMHYECKast CTPYKTypa JaHHBIX? (2 Oaa)

IPOrpaMMHUPOBAHUN

4.Kakue BUIbI CTUCKOB BbI 3HaeTe? (1 Gamr)

5.Kakwue BubI nepeBbeB Bl 3HaeTe? (2 Oayia)
6.Kaxue 6a3oBble onepanuu s paboThl CO CTEKOM BbI
3HaeTe? (2 Oaia)

7.Kaxue 6a30Bble onepanuu it paboThl ¢ 0YEPebIo U
JeKoM BbI 3Haete? (3 6ama)

8.Kakue Buibpl 00x0/1a nepeBbeB Bbl 3HaeTe? (3 Oaia)
9.0mnummTe aaropuT™ NOCTPOEHUS YIIOPSIOYEHHOTO
JepeBa oucka. [ 1e mpuMeHsoT Takue aepeBbs? (3
Oaia)

10.Yem oTnmuaercs nepeBo ot rpada? (1 6amr)

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evblnonenus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS €CIIU B
pe3yibTaTe OTBETOB ObLIO HAOpaHO HE MeHee 16-Tu OamioB

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISETCS €CIU B
pe3yibTaTe OTBETOB ObLIO HAOpaHO He MeHee 12-Tu OaioB

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHka "y10BIETBOPUTEIBHO" BBICTABIISETCA
€CJIM B pe3yJibTaTe OTBETOB ObLII0 HaOpaHO He MeHee 10-Tu GamioB

KM-16. (Tect Ne3) ba3bl nanubix. UHCTpPYyMeHTBI MHOTOIIOTOKOBOI'0
NMPOrpaMMHUPOBaHUSA

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e

Tun koHTpobHOrO Meponpusitusi: TectupoBanue

Bec koHTpoabHOr0 Meponpustusi B BPC: 8

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOrO0 MeponpuATHSA: B TekcToBoM pepakTope uepes
uHTepHeT. PacuetHoe BpeMs 20 MMHYT, JUIs BBIUMCIEHMH MOXHO HCIOJIb30BaTh TEXHUYECKUE
cpencrtBa. BapumaHThl 3amaHMil  BBIUMCISIOTCS IO HOMEpPY cryaeHTa B Begomocth bBAPC.
Pesynbratsl coxpansitores B OCIII MOU (1ubo B TectoBoit cucreme Cisco Webex)

Kparkoe conepxanue 3a1aHus:
Pabora opuenTHpoBaHa Ha IPOBEPKY 3HAHMM 1o Teme “J[BomuHble (aitibl. bazbl TaHHBIX.

MHoronotokoBoe nporpaMMupoBaHue” (4acTh TEMBI)

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh:  OCHOBHBIC  IPHHIIUIIBI 1.Kakvie OCHOBHBIE TIOHSTHS IPUHATHI B PEISIIMOHHBIX
XpaHeHus, noctyna u ob0paboTku 0azax maHHBIX? (2 Oana)
JTAHHBIX B JMHAMUYECKUX 2.YUt0 03HavaeT NoHATHE “HOpMasibHAs (popma” B TeOpUHn
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CTpYKTypax, 0a3ax MHaHHBIX, MpU
MOTOYHOM W  MHOTOIOTOKOBOM
IPOrpaMMHUPOBAHUN

6a3 nanHbIX? (2 Oamna)

3.Tabnuua HaxoUTCs B IEPBOI HOpMaANIBbHOM (hopme,
ecnd. .. (mpoaokute). (2 6amna)

4.Kakue CBSI3M CYIIECTBYIOT MEXy TaOJIMIIaMu Oa3bl
naHHbIX? (1 6amn)

5.Kakwue 3anpocsl MOTYT BO3HHKATh B 0a3ax maHHbIx? (1
OaJnn)

6.Ilpouecc — 3T0...(MpomokuTe) ). (2 Gama)
7.1ToToxk — 370...(Tpomosmkute). (2 6ana)
8.MHOromoTo4YHOCTh — 3TO...(IPOJOIKHTE). (2
Oaa)

9.ITosicHuTe Ha3HAUEHUE TAKUX CPEICTB CHHXPOHU3AIINH,
Kak “cemadop” u “kKpuTHdeckas cexkmus’. (3 O6ana)
10.ITosicHuTe Ha3HAYEHHUE TAKUX CPEJICTBA
CUHXPOHHU3AINH, KaK “‘B3aMMOHUCKIIIOUeHHE" (MK
“3aMoK’) U “cobbiTHE”. (3 Oasuia)

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: OleHKa "O0TIMYHO" BBICTABIISICTCS €CIIU B
pe3yibTaTe OTBETOB OBUIO HAOpaHO HEe MeHee 16-Tu 0aJlIoB

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "Xopouio" BEICTaBIISETCs €CIU B
pe3yibTaTe OTBETOB ObUIO HAOpaHO He MeHee 12-Tu 0aJlIoB

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS
€CIIU B pe3yJIbTaTe OTBETOB ObLIO HaOpaHO He MeHee 10-Tu OayioB

KM-17. 3ammTa pacuernoro 3asanusi Ne2 " /luHaMH4ecKHe CTPYKTYPbI JaHHBIX.

Pa3pa6oTka cob6cTBeHHOro Kiaacca B Python. 3anuch u cuurbiBanue 00beKTOB (padora ¢
OmHapHbIMH (aiinamu). Peannsanus urepupyeMoro o0beKkTa u reaeparopa B KJacce'

®opmbl peaausanun: KomnbroTepHoe 3a1aHne

Tun koHTpoABLHOr0 Meponpusitusi: Pacuetno-rpaguueckas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeleHUsi KOHTPOJbLHOIO0 MEePONPUATHA: 3apaHee olpeensercs ooliee 3ajaHue
Ha Tpynny (rpynma pa30buBaeTcs Ha Opuraasl 1Mo 2-3 4YeloBeKa) Il CaMOCTOSTEIBHON |
KOJIJISKTMBHOM pabOThI B KaUeCTBE JOMaIHero 3afaanus. Heo6xonumo peann3zoBaTh MporpaMMHBIN
KOJI pEIICHUus, CONPOBOJUThH pelleHHe crenudukanue-oryetom (0JUH Ha Opurainy). 3ammra
COCTOMT B JIEMOHCTpalMK paboOTOCIOCOOHOCTH NpPOrpaMMbl Ha TecTax (WIM C MOMOUIbIO
KOHTPOJILHOM (OpMYyIbI) B KOMIBIOTEPHBIX KiaccaX. HeoOXoIuMo OTBETUTh HAa KOHTPOJIbHBIE
BONPOCHI TpernojaBareis 1no teme padborel. Ha 3amure kakaplii uineH Opuraisl OTBeYaeT 3a
OTIPENIeTHHYIO YacTh BBIMOJIHEHHON paObOThl OJIHOCTHIO

KpaTkoe cogep:kanue 3a1aHus:
1. Ilenbto paboOTHI SIBISETCS:
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a. U3y4eHHE BHYTPEHHETO YCTPOMCTBA Pa3IMUHbIX JUHAMHUECKUX CTPYKTYp JaHHBIX,
IOCTPOCHHBIX HAa OCHOBE Y3JI0B U CBSI3€H MEX]ly y3J1aMU 10 IPeAoNpeaeIeHHbIM 0a30BbIM

IIpaBuiaMm;

b. ocBoeHue moHsATH Kiacca B Python u monydeHnue HaBbIka pa3pabOTKH COOCTBEHHBIX

KJIaCCOB JAHHBIX;

C. yMeHHUE paboTaTh B COCTaBE KOJUICKTUBA, BECTH COBMECTHYIO pa3padOTKy MPOeKTa (JaHHas
paborta siBiisieTcst OpurajHon 2-3 yenoBeka).

3. PaboTa BeImoNHSAETCS Ha s13bIKE TporpammupoBanus Python. B kauectBe nHGpOpManOHHOTO
TIOJIS y3JIa BO BCEX TUMAX CTPYKTYP MOKHO B3STh BAPHAHT — «IIEJIOC YUCIIO CO 3HAKOM).

4. JInst ToJTydeHusl OI[CHKH BBIIIIE «XOPOIII0» HEOOXOIUMO JOMOTHHUTH KIacC METOIaMu
__next  w® __iter , IpOAEMOHCTPUPOBATH UX PadOTYy.

5. Oopmuth oTveT (OAMH Ha Opuranmy):

a. popMyIHpOBKa 3a/1a4H;

b. onpeneneHre MoACIUPYEMOIA CTPYKTYPHI TaHHBIX, €€ CXEMa;

C. OIMCaHME, PEaTM30BaHHOIO KJIacca: CTPYKTYypa JaHHBIX C YKa3aHHEM I0JIEH JaHHbIX;
0a30BbI€ ONEpaIy U MPOrPaMMHBIN KOJ MX PEaTU3YIOIIHIA;

d. MOJIHBIH KO TPOTrpaMMbl ¢ KOMMEHTAPHUSIMH;

€. pe3yJIbTaThl TECTUPOBAHUS TPOTPAMMBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: IPOrpaMMHUPOBAThH
coOCTBEHHEBIE KJ1aCChI JUISt
JIMHAMUYECKHX  OOBEKTOB  Ha
OCHOBAHUMU HpI/IHﬂTBIX 6330BI)IX
orepanui B 3aJIaHHBIX CTPYKTYpax
ITAHHBIX C HpI/IMeHeHI/IeM Hnx B
MPHUKJIAIHBIX 3a7a9ax

1.PeanuzoBath knacc «/IEK» Ha 6a3e cchtouHOM
CTPYKTYpPBI «JIMHENHBIN IBYCBSI3HBIN CIIMCOK» CO BCEMH
OCHOBHBIMH ONIEPALIUSMU AJIsL TOTO TUIA CTPYKTYPHI U
MIPOAEMOHCTPHUPOBATH MX padboTy. JJ00aBUTH METO
«KOTIHS» — CO3JIaHUE KOMHHU JIeKa 0 MPaBUILY:

a. €cIM UCXO/IHBIN Aek] yCTaHOBJIEH B COCTOSIHUE
«T0JI0Ba-XBOCTY (MPSMOE HAMpPaBJICHHE), TO €r0 KOMHs2
— TIOJIHASI UICHTUYHOCTh UCXOHOMY (TosoBal=romoBa2,
XBOCT1=xBoCT2);

b. ecnu cxonHbIi Aek] yCTaHOBIIEH B COCTOSIHUE
«XBOCT-T0JIOBa» (0OpaTHOE HaNpaBJIEHUE), TO €ro
KOIUsA2 — NepEeBEPHYTHIN JIeK U Ha3HAYEHO, YTO
xBocTl=ronoBa2, roaoBal =xBocT2

2.Peann3oBaTh KJIacC «IMHAMHYECKAs MPSMOYTOJIbHAS
MaTtpuiia» Ha 0a3e BCTPOSHHOTO TUIIA IaHHBIX List B
Python. PeanuzoBaTts MeToabl Kiacca:

a. co3JaTh IYCTYIO MaTpULLy;

b. co3nanue nmycroit Mmatpuibl pazmMepa NXM (BbiaeneHue
TTaMsITH ),

C. 1o0aBiIeHNE CTPOKH MOCIIE MOCIEAHEH;

d. noGaBiieHHe cToOLA TOCIIE MOCIIEIHETO;

€. MOJIY4YUTh (CUUTATh) pa3Mep MaTpUIIbI;

f. U3MEHNTD, TPOUYNTATH AIIEMEHT I10 €ro HHACKCaM;

g. HAlTH 3JIEMEHT, yJIOBIETBOPSIONINI YCIOBHUIO MTOUCKA!
«QJIEMEHT B uana3oHe oT A 10 B», rne 4, B —
M3MEHsIEMbIE TapaMeTpbl METOAA

3.PeannzoBaTh Kilacc «OMHApHOE JIepeBo» Ha Oaze
HEJMHEMHOT O TPEXCBSI3HOTO (UJIU IBYCBSA3HOIO) CITMCKA.
PeanuzoBaTh MeTOABI Kiacca:

a. co3JaTh MMYCTOE JEPEBO;

b. co3maTh JepeBo Ha OCHOBE MMOTOKA JJAHHBIX
(npeghuxcnasn bopma o6xoaa B riryouny — KJII);
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C. mevatb OuHapHOTO Aepena o mpasuny JIKIT
(ungpuxcnas dhopma);

d. mpoBepka MycTOThl OMHAPHOTO JePeBa;

€. ynaneHnue OMHapHOTO JepeBa.

OnuH U3 TECTOB ISl IGMOHCTPALINY:

8600 [BA**B**[J*E**

861800 *A*B*B*M*/[1*E* (20e * - nycmasn sepwuHa)

unu ABBI/IE (6e3 ebieoda nycmobix 8epuiuH)

Onucanne MKAJbI OIIEHUBAHHS:

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLEHKa "3a4TeHO" BBICTaBISETCS KaKIOMY
qJIeHy OpHrabl MHAUBUIYAIEHO, €CITH 3a/IaHHUC BHIMIOJTHCHO NIPABIILHO UM ¢ HE3HAYUTEIIbHBIMU
HEeJI0YeTaMH, TJaHbl OTBETHI HA BOIIPOCHI MPEIO1aBaTeIs

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3aJlaHue HE BBITIOJIHEHO B OTBEICHHBIN CPOK HIIM PE3y/IbTaT HE COOTBETCTBYET 3aJJaHUIO, INOO Ha
3allUTE CTYACHT HE CMOT OTBETUTh Ha BOMPOCHI MEPIOaBaTelIs [0 CBOSH MHIANBUAYAIBHON YacTH
paboThI
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

BUJIET Ne
Ymeepoicoaro:

Kadenpa TIIMUn 3as. kagheopoii
MO Huctunmuaa — [lpoepammuposanue u 0cHOBbI

aneopummusayuu

WNucturyt y76¢; « » uwoHa 20 e
1. Crioco0s1 uMnopTHpOBaHusa Moxyleit B Python.
2. Hanucats nmporpamMmy Ha si3bike C JUTs pelIeHUs 38/1a41 CO BCTPOCHHBIMHA MaCCHBAMH.

Hcnons3oBaTh HE MeHee OHON (DYHKITUU IS BBIYHMCIICHHUS B MACCHBAX.

3agaya. Ecnu B 1e0YMCIeHHOM MacCHBE BCE DIIEMEHTHI YIOPSIIOYESHBI 110 HEYOBbIBAHHUIO 3HAYCHUI
3JIEMEHTOB, U3MEHUTh MACCHB I10 [IPABUITY: BHAYaJIe PACIIONOKHUTh BCE YETHBIE 3JIEMEHTBHI, aJiee BCE
ocranbHble. CoXpaHeHHe UCXOJHOTO B3aMMHOTO TIOPSIIKA B YacTAX MaccuBa HeoOs3aTenbHO. Briienuts
aNbTEpPHATUBY

Jlektop

IIpouenypa nposenenust

[TpoBoauTtcs B ycTHOU (hopme Mo OuneTam B BHUJAE PEIICHUS 3aJa4d U TMOCIEAYIONIEro YCTHOTO
OTBETA 10 BOMPOCY Teopuu. Bpems Ha moarotoBky orsera — 40 MUHYT

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuust/Uuankarop: UJI-1lyk1 Beimonnser mouck HeoOxoaumMoi nHpopMaiuu, ee
KPUTHYECKHUH aHaIU3 1 000011aeT pe3yabTaThl aHAJIN3a JUIsl pEIIeHUs [TOCTaBIEHHON 3a/1auu

Bomnpocel, 3axanus
1.HanmucaTtes nporpammy Ha si3bike C 11 pelieHus 3ajaun co BCTPOEHHBIMH MaCCUBaMU.
Hcnonb30BaTh HE MeHee 0JJTHOW (DYHKIIMU /7Sl BBIYUCIICHUS B MACCUBAX.
3agava. /laH yrmopsa0YeHHBIN [0 BO3PACTaHHIO [EI0YnCIeHHbIH MaccuB RF muHer fs.
OcymiecTBUTH MoMck kimoya Key MeTooM OMHApHOTO MOMCKA U BBIBECTH OTBET: “Kirou <Key>
Haiaen” win “ximrou <Key> He HaiifieH”’, B 3aBUCHMOCTH OT pe3yJbTaTa
2.Hamnucatp nporpammy Ha si3bike C Juisl pellieHus 3aJa4l O BCTPOCHHBIMU MacCHBAaMH.
Hcnonp30BaTh HE MEHEE OTHON (YHKIIMHU ISl BHIYMCICHUS B MacCUBaXx.
3anaua. [lan maccuB KB nnmnbl L u3 nensix yncen. OcyniecTBUTh COPTUPOBKY MacCHBa 110
yOBbIBaHUIO a0COTIOTHBIX 3HAUEHUN METOJIOM BCTaBKH
3.IloHATHE BBIYMCIUTENIBHOMN CIIOKHOCTH aJTOPUTMA U OLIEHKH CII0KHOCTH
4.J1aiiTe OLEHKY CIIOKHOCTH ISl alTOPUTMa OOMEHHOM copTupoBKU. [louemy pasaenstorcs
TaKue JIeHCTBUS, KaK “cpaBHEHHE” M “00MeH” (3JIEMEHTOB) ITPH BBIUMCIEHUH CIOKHOCTH
AJITOPUTMOB
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Anroput™ - 370...
OTBeTHI:

1) abcTpaKkTHasA UM peanbHas CUCTeMa, CNoCOBHanA BbIMOMHUTL AEUCTBUA, NpeanucaHHble
WCNOIHUTENIO; 2) NOHATHOE M TOYHOE NpeanucaHue UCMOJIHUTENIO BbINMOAHUTb OnpeaeneHHyto
nocnefoBaTeIbHOCTb AENCTBUIN ANS PeLleHNs HEKOTOPOW 3a4a4M 3a KOHEYHOE YMCAO Laros.; 3)
WMHCTPYKLMA ANA peeHNs NocTaB/eHHON 3a4a4m

Bepwusriii otBeT: 2
2.CBOIICTBO anropuTMa "IUCKPETHOCTh" O3HAYaEeT, UTo...
OTtBeThI:
1) anropuT™ 0JKEH NPEACTABIATh MIPOLECC PELICHUS 3aJjaul KaK MOCJIe0BaTEIbHOCTh
OTJENBHBIX JICHCTBUH; 2) KaXKJ0€ MPABUIIO aJITOPUTMa JJOJKHO OBITh OJJHO3HAYHBIM U HE
OCTaBJIATh MECTa JJIsl IPOU3BOJIBHOIO TOJIKOBAHMSL; 3) UCIIOJIHUTENb TOYHO 3HAET, KAKOe
JIEICTBHUE BBIIOJIHUTD CJIETYIOIUM
Bepnsiit otBeT: 1
3.Vxaxure 0a30BbIC AITOPUTMUYECKHE CTPYKTYPHI (BO3MOKHO HECKOJIBKO OTBETOB):
OTtBeTsI:
1) neiictBue; 2) MaccuB; 3) nepeMeHHasi; 4) BETBIEHUE; 5) UK
Bepnwiii otBer: 1, 4, 5
4.Yxaxurte BUJbl LUKIOB
OTtBeTsI:
1) a1 HaXOXAEHUS CYyMMBI, 1151 0OpabOTKU MacCUBOB; 2) C YCIOBUEM, € 3aJJaHHBIM YHCIIOM
HOBTOPEHUI; 3) /Ui BBOJIA IaHHBIX B IIPOrpammy, st 00paOOTKH 3HaYEHUH 3JIEMEHTOB
MaccHuBa
Bepnsiit otBeT: 2
S5.IIUKJ - 3TO
OtBeTsI:
1) anroputmMuUeckasi CTpyKTypa, KOTopasi COJIEPKUT IPOBEPKY HEKOTOPOTO YCIOBHUS; 2)
QITOPUTMUYECKas CTPYKTYpPa, KOTOpasi o0ecredrBaeT MHOIOKPATHOE BHIMOJIHEHUE HEKOTOPOI
COBOKYITHOCTH JI€MCTBHI; 3) OCie10BaTeNbHOCTD JEHCTBUI, CAEAYIOIMIMX OJTHO 32 IPYTUM
BepHsliii otBeT: 2
6.K nenouncieHHoMy THITYy JJaHHBIX OTHOCSATCS CJIEIYIOIINE TUIIBI JaHHBIX
OtBeTsI:
1) integer, longint, string; 2) integer, longint, real; 3) integer, byte, word
Bepwusliii otBeT: 3
7.Ecnu (aiin oTKpeIT ¢ abpeBuaTypoi “rt”, TO 3T0 03HAYAET PEXKUM OTKPBITHSL. . .
OtBeTsI:
1) TexcToBoro (haiina B pexxrMe CUUTHIBaHUS; 2) TEKCTOBOTO (paiiyia B pexume 3anuc; 3)
JIBOMYHOTO (aiiyia B pekxuMe CUMThIBaHUS; 4) TEKCTOBOTO (haitna B pexKrMe CUNThIBAHUS U
3anucu
Bepuniii otBeT: 1
8.Kakne moHATHS OTHOCATCS K CBOMCTBAM COPTHPOBOK:
OtBeThI:
1) ycTOMUMBOCTH, €CTECTBEHHOCTD; 2) MPaBUIBHOCTh, HE3aBUCUMOCTh
Bepuniii otBeT: 1
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2. Komnerenmust/Muaukarop: M/1-lonk-1 [Ipumensier cpencrsa nHpopMamoHHbIX,
KOMITbIOTEPHBIX U CETEBBIX TEXHOJIOTUH [l TIOMCKA, XpaHEHUs1, 00pabOTKH, aHAIIN3a U
npeCTaBICHUs HHPOPMALIUU

Bomnpocel, 3axanus
1.HanucaTp nmporpammy ¢ UCHOJIb30BAHNEM HECKOJIBKUX (PYHKIM Ha si3bike Python mist
pelleHus CIeayIOIen 3a1aun:
MCXO/IHBINA TEKCTOBBIN (hailsl COAEPKUT CIIOBA, Pa3/I€ICHHBIE CUMBOJIOM “‘3arsTas’.
Heo0xoauMo BBIOIHUTE COPTUPOBKY CJIOB B ali()aBUTHOM MOPSAKE U 3alMCaTh B HOBBIN
TEKCTOBBIH (haiin ¢ pazaenurenem “mipoden”. st COpTUPOBKH UCIIOIB30BATh METO]T OOMEHHOM
COPTUPOBKH
2.Hanmcatps mporpaMmy ¢ HCIIOJIb30BaHHEM HECKOJIBKUX (QyHKUIMH Ha si3b1Ke Python mist
pelleHus CIeayIOoIen 3a1aun:
UCXOJHBIN TEKCTOBBIN (hailyl CONEPIKUT CII0BA, HAOpaHHBIE B IPOU3BOIHHOM PETUCTpPE (OTHO
CJIOBO MOXKET COBMEIIATh 00a perucrpa, Hanpumep, “S010H), pa3ieIeHHbIC CHMBOJIOM
“npob6en”. HeoOX0oaMMO BBIOTHUTH MTEPEKOANPOBAHNE UCXOAHOTO (haiina B (aii, B KOTOPOM
BCe clioBa OyayT HaOpaHbl B HUKHEM PETUCTPE, MIPUUEM KaXI0€ CIIOBO OTAEIEHO OT IPYroro
paznenurenem ;"
3.YkaxxuTe JIBa OCHOBHBIX CIIOCO0a MOAKIIOYEeHHS BHEITHIX O0nbanorek B Python
4.Kakue BHEITHNUE U BHYTpEHHUE OMOIMOTEeKH st si3bika Python Bam n3BecTHBI?
5.0nurmTe OCHOBHBIE METOIbI MOy Ist Fandom st Python
6.0nuImTe OCHOBHBIC METO bl MOTyJIs time s Python
7 .Hamucats nporpaMmy Ha si3bike Python ¢ ncrmonb3oBanuemM MeTo0B MoIyIst random st
pELICHHS CIEAYIONIEN 3a1auH:
HEO0OXOIMMO CTeHEpUPOBATh CIY4alHbII Mapoib 3aJaHHoN AnuHbl D, comepskanuii cuMBOJIBI
“mudp”, “OykB” IaTHHCKOTO ayaBuTa U CrelUaIbHbIe CUMBOJIBL (7, “_7, ©)”. [1apob
3anucaTth B TEKCTOBBIN (aiin

Matepuainbl 1/151 IPOBEPKH 0CTATOYHBIX 3HAHUM
1.Kakue uncna 6yayT BbIBEI€HBI Ha SKpaH?

for tinrange(-7, -3, -1):

print(t)

OtBeTsI:
1) -3, -4, -5, -6, -7; 2) Hukakue, Tak Kak range() He paboTaeT ¢ OTPULIATEIBHBIMU YUCIAMU; 3)
HUKaKue, TaK KaKk HapylleH Juara3oH sl OTpuLaTelbHoro mara: -7 < -3

BepHnsiit otBeT: 3
2.Kakwue uncia OyayT BBIBEJCHbI Ha SKpaH?

for tinrange(-7, -3, 1):

print(t)

OTBETHI:
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1) -7,-6, -5, -4, -3; 2) -7, -6, -5, -4; 3) Hukakue, Tak kak range() He padoTaer ¢
OTPHIATCIIEHBIMH YHCITAMH;

Bepwusiit otBeT: 2
3.BeiOepuTe npaBUIbHBIA BAPUAHT BBIJACICHUS JUMHAMUYCCKOM IMAMSTH 0] HCUMCHOBAHHY
nepemeHHyto tuna float

OTBeTHI:

1. 1) float *ptr = new float; 2) float & ptr = new float; 3) float * ptr = &X; X = new float;

Bepnsiit otBeT: 1

3. Komnerenuusi/Muaukarop: M/I-lomnk-2 AnropuTMu3upyer peleHue 3a1ad U peajin3yer
QJITOPUTMBI C UCIIOJI30BAHUEM ITPOIPAMMHBIX CPEACTB

Bomnpocel, 3axaHus
1.Ctpyktypa nporpammsl B C (C++)
2.IloHsiTHE «IPUOPUTET OIEpALN», CBOWCTBO accoluaTUBHOCTHU onepanuu. [Ipumep,
JIEMOHCTPHUPYIOLIUI BIUSHUE IPUOPUTETA U ACCOLIUATUBHOCTH
3.006nacths BuguMocTu B C (C++)
4.1IpocTpaHCTBO MMEH, IMEHOBaHHbIE IpocTpaHcTBa B C++ (cr1ocoObl 10CTymna K 4ieHaM
IIPOCTPAHCTBA UMEH Ha MIPUMEPE peaan3aluu CTeKa)
5.061acTh BUAMMOCTH U MPOCTPAaHCTBO UMeH B Python
6.Hanucats nporpammy Ha si3bike C a1 pelieHus 3ajaun co BCTPOEHHBIMH MacCUBaMU.
Hcnonb30BaTh HE MeHee 0JJHON (DYHKLIMU /7S BBIYMUCIIEHUs B MaccuBax. O0ecrieunuTb BBOA
MaccHBa JIaHHBIMH C KJIaBUATYyphl (IOTOK BBOJA) U BBIBECTU HA 3KPaH (IIOTOK BHIBOJIA).
3anaua. [lan maccuB A JUIMHBI § U3 NIOJIOKUTEBHBIX BEIIECTBEHHBIX yncen. Onpenenursb
HanMeHbIee u3 3nadeHuit Sin(A[i]) + (A[i] - A[i-1])"2. BeiBoa pe3ysbpTaTta 00eCcednTh B
(opmMaTHOM BHjIe ¢ 3aIaHHBIM €PSIlON KoIMYecTBOM 3HAKOB MOCIIE 3aIISATOM

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.

while ycnosue do
onepamop;

Kaxk Ha3wsiBaetcs Takoi TUKII?
OTBeTHI:

1) IIUKIT CO CUETYMKOM; 2) IIUKJI C 3aJJaHHBIM YHCIIOM MOBTOPEHUHL; 3) IHKII C PEyCIOBHEM
BepHnsiit otBeT: 3

2.Ha3oBuTE UCIIONB3YEMBI HIKE OIIEPaTOp

if(a<b){

min = a;

Jelse{

min = b;
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OTBeThI:
1) ycioBHBIN onieparop, mojaHas ¢Gopma; 2) yCIOBHBIN onepaTop, HeroaHas dopma; 3)
orepaTop BeIOOpa

Bepnsiit otBeT: 1
3.Yto nenaet AaHHBINA (HparMeHT IPOTrpaMMbl?

sum =0;

for (t=1; t<8; t++){

sum=sum *t;

OtBeTsl:
1) HaxoaUT CyMMY IIEPBBIX CEMU HaTypaJIbHbIX YHCEN; 2) HAXOAUT IIPOU3BEICHUE IEPBHIX
CeMM HaTypaJbHBIX YKCEN; 3) B IporpaMMe ounoka

Bepnblii oTBeT: 3

11. Onucanue wikanvt ouenusanus

Ouenxa: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHsL. OTBETHI JaHbI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHUH

Ouyenka: 4
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BeImogHeHa B paMKkax "0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTn MaTepuaia ectb He3HAUYUTEIbHbIE
HE/IOCTAaTKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/laHus BbINOJIHEHA BepHO. Ha Bompock! yriyObieHHOro ypoBHS JaHb
HEBEPHBIE OTBETHI, INOO OTBETHI CO 3HAUUTEILHBIMU OIIMOKAaMHU

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHM ¢ [lonoxeHnem o OalIbHO-PEUTHHTOBOM CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISIOIINX

3 cemecTp

dopma NpPoMeKYTOUHOI aTTecTanuu: DK3aMeH
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IIpumep Onnera

9K3AMEHAIIMOHHBIN BAJIET Ne

Wucturyt Ho9

Ymeepoicoaro:
Kadempa TIMHH 3as. kageodpoii
M3H Juctunmuna — [Ipoepammuposanue u ocHogbl
AnOpUMMUSAYUL o meapn 20 =

1. Crarnueckas 1 [uHaMuueckast Tnnusamnysg. OCHOBHBIE JaHHbBIE, CBI3bIBa€MbIe C 0OBEKTOM B
Python (cueTunk cChUTOK, THII, 3HaUeHUE, HaeHTHGHKaTop). PyHkiuu type() u isinsiance(),
Ha3HAa4YCHHE, TIPUMEP UCTIOIH30BAHMS.

2. JuHamuueckue CTpyKTyphl. CBS3HBIC IMHEHHBIC CIIUCKHU (OJTHO M IBYHATIPABICHHBIE).

3. Hamnucats mporpammy Ha si3b1ke C 7151 pelieHus 3a1aq ¢ TMHAMUYECKUMHA MacCUBaMH.
Hcnonp3oBaTh QyHKINW A1 BBLAETEHUS (OCBOOOXICHNS) TAMSTH TI0J] MaCCUB, BBOJIA MacCHBa,
BBIBOJIa MacCHBa Ha KOHCOJIb, HE MEHEE OJHON (DYHKIIMHU JJIs BBIYUCIICHUS B MacCHUBax. 3ajaya;
€CITU B IIEJIOYMCIICHHOM KBaJIPaTHOI MaTpUIle Ha TTIABHOM JHATOHAIIN BCE DIIEMEHTHI YCTHBI,

MaTpulbl (00X0J MaTPHUIIBI ClieBa HAIIPABO, CBEPXY BHU3). BbIIENUTh aabTepHATHBY.

Jlektop

chopMHUPOBaTH HOBBII MAaCCUB , COCTOSILIMNA U3 3JIEMEHTOB, PACIIOIOKEHHBIX HAJ ITITaBHOM TUAroHAJIbIO

IIpoueaypa nposenenust

HpOBO,[[I/ITCH B YCTHOI>'I (I)opMe 1o OujieTaMm B BUJC MMOATOTOBKH U U3JIOKCHUS PA3BEPHYTOI'O OTBCTA.

Bpems Ha noarotosky orseta — 90 MUHYT

L. Ilepeuens Komnemenyuil/uHOUKAmMoOpos u KOHMPOIbHBIX 60NPOCOE NPOBEPKU Pe3YbMAN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuust/Uuankarop: UJI-1lyk1 Beimonnser mouck HeoOxoauMoi nHpopMaiuu, ee
KPUTHYECKHUH aHaIU3 1 0000111aeT pe3yabTaThl aHAIN3a JUIs PEIIEHUs] TOCTABICHHON 3a1aun

Bonpocel, 3aganus
1.HanucaTts nporpammy Ha si3bike Python amns pemenus 3agauu, rae ogqHa QyHKIMS

)

HCIIOJIB3YCTCA B KAYECTBC ITapaMeTpa ApYyrou q)YHKI_II/II/I

Hammcars mommporpasoust (FI 1 F2), HSMERTIOMES COCTOARNE HCXOTHOTO OTHOMEPHOTO NETOTHCIEH-

HOTO MACCHEA [0 YEA3AHHOMY Opasamy: Fl — Bee OTPHUATEIBEEIS MIeMEHTHl TOAHE! CMECTHTHCA B

KOHEIl MACCHEA (DOPANCK coxpanem); F2 — Bee oTpHIATENBHEIE WIEMEHTEl JO/LHHE! DBITE 3AMEHEHE Ha

KBATPATH HX SHATEHAR

Hammcars mommporpasoy (F3), DpHEMMARIIYEC HA BXOX ABA NENOTHCTEHHED MACCHEBA, HENOTHCIEH-

HEH mapamerp P, moamporpany H3MeHEHHT MACCHBEA H ERINONEAET CACAVIOIAE AcHCTEHA HIMEHAET

MACCHES; 0OBETHEAET MACCHER (HOBRH MACCHE); HAXOHT HOMEp MAKCHAMATHHOTQ MIEMEHTA B HOBOM

MACCHBE H EOMHIECTEO JIEMeHTOE B Hes, papsem P. BosspamaeT HoBEId MacCHE, HAHTeHHRIR HOMED H

HOMHTECTEO.

IlpamernTs F3 nocneqopaTenbHo K CIEAVIOMEM Habopay mapametpos: [A(n), B(m), FI. -35] u [A(n),

C(s), F2. 35]

Figure 1 3agaua

2.Crioco6bl nepeiauy napaMeTpoB B MOAIPOTrpaMMy: 110 3HAUEHHIO, IO CCHIIKE

3.Ilepenava pynkuuu B kauecTBe mapameTpa Apyroi ¢pynkiuu B Python. IlpuBectu npumep
4.Bo3Bpamaemsbie 3HaueHus ¢pynkiuii B C (C++) (mpaBuia, HeOe30MacHbIE ONepaIiin)
5.Hanucats nporpammy Ha si3bike Python ans pemenus 3agauu, rae oqHa QyHKIUS
UCTIOJIb3YyeTCsl B KaUyecTBE mapameTpa Ipyroil pyHKuuu
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Hanncars nognporpasuer (FI1 1 F2), BEMBCIMOMES $YERIHE Ha BEIOOPOTHEX 3I€MEHTAX TATAHHOTO
OAHOMEPHOTO BEMIECTEEHHOIC MACCHEA OO YEASAHHOMY IMPaBmTy: FJ — NOHCK MAECHMYMA Hi STEMEH-
TaX MACCHEA, HATHHAA c Homepa kl mo momep k2; F2 — DOHCE MHHFMyMa HA 3MEMEHTAX MACCHEA,
maunHEad ¢ Homepa d1 mo momep d2

Hanncats mommporpasedy (F3), IpHEMMANRDIYIS HA BEXOT MaccHE A(m). mommporpasedy (Fr) BEMHCTE-
HEA AT 3eMeHTAMH MACCHEA H BEIIOMHEST CeIyIOMHe JeHCTBHA: BEMTHCAALT HATEHHE IO dopMyTe
Y=m-M+(m—1)-My+--+2-Mp_, +1-Mp, 11e M; — smaverde. moTydeHHOE H3 MOMIPO-
rpaseaer (Fi) ama BerCopousod 9acTH MaccHBA © HoMepamE of 1 g0 j. cooreercreermo. Bosspamaer
HafieHROE IHATEHHE.

TlpavennTs F3 mOcTeqoBaTelBHO K CeIyROmme HabopaM saTaEHED mapaMerpos: [A{m). FI]. [B(s).
F2). [A(m). F2] = [C(d). 1]

Figure 2 3apaua

MatrepuaJsbl 1J151 IPOBEPKH OCTATOYHbBIX 3HAHUM
1.Kakue napaaurmsl ¥ CTHIIM IPOTrpaMMHUpOBaHus nojaepxusaeT Python? (Bo3mMoxxHO
HECKOJIbKO OTBETOB)
OtBeThI:
1) noructuyeckoe NporpaMMupoOBaHue; 2) 00bEKTHO-OPUEHTUPOBAHHOE; 3) MOLYIbHOE
IPOrpaMMUpPOBaHKe; 4) UMIIEPATUBHBIN TOAXO0/
Bepnsiit otBeT: 2, 3, 4
2.K xakum tunam otHocsrcs daiinst CSV?
OtBeTsI:
1) TexcTOBBIN; 2) ABOUYHBIN; 3) TUIIM3UPOBAHHBIN; 4) OeCTUIIOBOM
Bepnsiit otBeT: 1

2. Komnerenuust/Muaukarop: M/1-lonk-1 [Ipumensier cpencrsa nHpOpMaMOHHBIX,
KOMITbIOTEPHBIX U CETEBBIX TEXHOJIOTUH [l TOMCKA, XpaHEeHUs1, 00pabOTKH, aHAIN3a U
npeCcTaBIeHUs HHPOPMALIUU

Bonpocel, 3a1annsa
1.Cunrakcuc onpenenenus kiacca B Python. O0bekT-kiacc 1 00beKT-3K3EMILIAP
2.Hanwmcatp nporpammy Ha si3bike C 1JIs1 pelIeHus 3a/1a4u ¢ JUHAMHUYECKUMHI MaCCHBAMHU.
Hcnonb30BaTh GYHKIWH JUTSE BBIIEIECHUS (OCBOOOXKICHUS ) TAMSTH I0JT MAaCCUB, BBOJIA
MacCHBa, BbIBOJIa MAacCHBa Ha KOHCOJIb, HE MEHEE OJTHOM (DYHKIIMH ISl BEIYMCICHHS B
MacCHUBax

Jana npaMoyTonEHAT NedoTacierEHas Marpama D (n, m). Chopumposars Maccms B, cocToamuit m3
BCEX 3[EMEHTOE MATPHIE D kpaTHEx arcmy K. OBX0J MATPHIE BEINONHATE 0O CTOMONAN, HATHHAT
¢ mocaemHero (CBEPXY BENS H CIPaEa Halero). BeliemaTs aTsTepHaTHEY.

Figure 3 3agaua

3.Hanwucate nporpammy Ha si3bike C 115 pelIeHus 3a1a41 ¢ IMHAMHUYECKUMH MacCUBaMHU.
Hcnonp3oBath GyHKIUY IS BBIJAEJIEHUS (OCBOOOXKACHUS) MAMSATH 10J] MacCUB, BBOAA
MaccHBa, BbIBOJIa MacCHBa Ha KOHCOJIb, HE MEHEe OHOM (PyHKIMM U1l BBIYMCICHHS B
MacCHUBax

[ns 3a0aHEED OPAMOVTOMBHLR Nel0THCICHER MaTpan D(n,m) m B(m,n) esmoxsmTs MaTpes-
HEe onepanem: (D B)T.

Figure 4 3apaua

4.Monynsb pacmupenus pabotsl ¢ bJ[. O0bexT-coequHenne, 00beKT-Kypcop, 00BEKThI-THIIBI
5.0cHoBHbIe noHATHS pensaunonHord CYB/I. Yrto takoe DB API 2.0

6.Pabora ¢ motokamu B Python ¢ momomipro Mmoaysst threading (croco6: «(pyHKIIMOHATBHBIIY,
«KJTACCOBBIII»)

7.Muoronorounocts B Python, moHsTus: nporecc, NOTOK, CAHXPOHU3ALIUS

8. Jlunamuueckue cTpykTypbl. CBsI3HBIE CIIUCKHU (J1epeBbs). Buibl 06xoaa nepeBseB

9. lunamuueckue CTpyKTyphl. CBsi3HbIE TUHEITHBIE CIIUCKU (OAHO U IByHAIPaBJIEHHBIE)
10.Junamuyeckuie CTpyKTypbl. CBsI3HBIE JINHEHHBIE CITUCKU (CTEK, OYepeib, 1EK)
11.Konnemmusa OOII, ocaHoBHbIe ToHATHS. IToHSITHE KIacca B 00beKTa Kiacca B 00IIeH
METOJ0JIOTUN

12.ITpumep co3nanust COOCTBEHHOTO UTEpaTopa Ha 0ase kiacca ¢ peanusaruei next() u iter()
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Vkaxkute BepHOE yTBEpKIeHUE TSl “MHPOpMAIMOHHO-1orn4eckas crpykrypa CTEK"
MOXET OBITh pealn30BaHa C IOMOUIBIO:
OTtBeTsI:
1) TuHAMHUYECKOro MaccHBa; 2) CTaTUYECKOr0 MaccuBa (HEM3MEHsIeMbIi pa3mep); 3)
JTUHAMHUYECKOTO CITHCKA; 4) TBOMYHOTO aiiia; 5) 000 TUII, YKa3aHHBIN B MPEIbLTYIITNX
MyHKTaxX
Bepnpiii otert: 5
2.Kaxk Ha3bpIBaeTCsl CBOMCTBO CUCTEMBI, IO3BOJIAIOIIEE ONKUCATh HOBBIN KJIacC HA OCHOBE yXkKe
CYILIECTBYIOIIETO C YaCTUYHO WJIM MOJHOCTHIO 3aUMCTBYIOIIEHCS (QYHKIMOHATBHOCTHIO?
OTBeTHI:
1) abcTpakius; 2) nHKancyssus; 3) HacineaoBanue; 4) moaumMopdusm
Bepnblii oTBeT: 3
3.Kak Ha3piBaeTcs CBOMCTBO CUCTEMBI, IO3BOJISAIONIEE UCIIOIb30BaTh OOBEKTHI C OJJUHAKOBBIM
unTepdeiicom 6e3 nHGopMaIMK 0 TUTIC U BHYTPEHHEH CTPYKType 00BbeKTa?
OTtBeTsI:
1) aGcTpakuust; 2) MHKANCYISIK; 3) HacuepoBaHue; 4) noauMopduzm
Bepnwsiit otet: 4
4.Kak Ha3bIBaeTCsl CBOMCTBO CUCTEMBI, [T03BOJISIOIIEE OOBEAMHUTD JaHHBIE U METOBDI,
paboTaroniye ¢ HUMH, B €IUHONW CHHTAaKCUYECKOW KOHCTPYKIIUU?
OTBeTHI:
1) abcrpakuus; 2) HHKANCyIsuus; 3) HacienoBaHue; 4) noaumMophusm
Bepwnsriii otBeT: 2
5. Ansa sbdextuBHON padoThl Bl 10MKHO BBITOTHATHCS YCIOBUE:
OTBeTHI:
1) nocToBepHOCTH JaHHBIX; 2) OOBEKTUBHOCTU JAHHBIX; 3) HEIPOTUBOPEUUBOCTU JAHHBIX
Bepnblii oTBeT: 3
6.0cHOBHOE oTnMuKe penssunoHHon b/1?
OTBeTHI:
1) naHHBIE OPraHU30BHIBAIOTCS B BUJIE OTHOIIEHUI (CBsA3€Ei); 2) CTPOro ApeBOBUIHASL
CTPYKTypa; 3) mpeJcTaBieHa B BUe rpagos
Bepusiii otBerT: 1

3. Komnerenuusi/Muaukarop: N/I-lomnk-2 AnropuTMu3upyer peueHue 3a1a4 U peajin3yer
AJITOPUTMBI C UCIIOJIB30BAaHUEM NIPOTPAMMHBIX CPEACTB

Bomnpocel, 3axanus
1.Hanucartb nporpamMmy Ha si3bike Python nms pemenus 3agauu ¢ mnpuMeHEHHEM MOAXOIAIIUX
dbyakuumii 115 00paboTKM mocaeaoBaTenbHocTel (map, zip, reduce, filter, lambda, reneparopst

KOJUIEKIIUIN)

3agan TencToBHE dail ¢ IETepaTypHEM cogepmamHes. Heofxommo cumTaTh TeRCT mo samaEEOMY
TOpPaBHTY H OIPOHIBECTH €70 CTATHCTHUECKHH aHAIHS

TIpasmno: pasbHTs TEKCT Ha OT/IENbEbIE MPEIOKEHHT (OKOHIAHHEM OPEIOAEHHA CIHTATh CHMEO-
B ., «ln B 47H) B PA3MECTHTE B CHECKE (IPEITOKEHRE — 310 30eMeHT concka). Ofpaborats com-
COE, EXMHCIEE AUTT KARJIOTO 70 3IEMEeHTa B $OPMHEpYA COOTBETCTBYIMIA KOPTER CO CSAVIOMER
mEGopManHedi: 3) THCIO CTOE B NPETIOXKEHHE; ) KOMETSCTEO SHAKOE, HCIUTIONAT Npo0els! | 3ams-
TEIE; C) EOIHTECTEC BCEX 3HAKOE B MPSUICREHHH. 3AMHCATE BCE TIOMyISHHEIS KOPTERH B TERCTOBEI

H OHHApPHEIH (afmsr

Figure 5 3agaua

2.Hanucate nporpammy Ha sa3bike C 1S pelIeHHs pEKYPCUBHOM 33/1a4d B AUHAMUYECKOM
MmaccuBe. Mcrnonb3oBaTh (PyHKIMM JUI BbIAEIEHUS (OCBOOOXKICHHS) TAMATH T0J] MACCHB,
BBOJIa MAacCHBa, BbIBOJIa MacCUBa Ha KOHCOJIb, PEKYPCUBHYIO (DYHKIIMIO BHIYUCICHUI

Jns 3amasEoro ogHOMepHOTO MaccHEA B H2 N 31eMeHTOR ¢ MOMOMIBED PeKyPCHEHOH dryHEHE
HaHTH HoMep MEHHMATEHONO 3HATSHRT EEIpaseHnt B; sinBf. B PEEYPCHEHOH (YHEITHE KAEIEE
Pa3s OTJENATH TNOCIENHIDK TPeTh OT MePBEIX IEYX TpeTel PAcCMATPHEAEMOH JACTH MACCHEA H IPH-
MEHSTE 3Ty e $VHEIHI K 06eHM 9acTaM. PeKypCHEREE EEOEH AKANTHEATS, KOTTA OCTAHETCA
TOIBEQ OJHH JIEMERT B PaCCMATPHEASMOH TaCTH.

Hanpepgep, ama N= 9: mini_, (B; sin B?) = min (maxﬁ;l (B; sin B?): mind_-(B; sin Eé")).
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Figure 6 3agaua

3.Hanucars nporpamMmy Ha si3bike C Uil pelieHusl peKypCUBHOM 3a7a4i B IMHAMHYECKOM
MaccuBe. Vcrnonb3oBath GYHKIHUY U BBIICTICHUS (OCBOOOXKICHUS ) TAMSTH 10T MACCHB,
BBOJIa MAacCHBa, BBIBOJIa MAacCHBa Ha KOHCOJIb, PEKYPCUBHYIO (DYHKIIMIO BHIYMCIICHUIN

Jlna sagammoro ogmoMeproro Maccesa 4 B3 N WIEMEHTOR © MOMONIBE PEEYPCHERON (yHEITHA HafTH
KONMHTECTEO 3IEMEHTOR MACCHEA, VT KOTOPEIX ERMIOMEZSTCE YOTOERE sin A; < cos 4;. B pexypcrero#
YHEIR Ea#ORd par OTASIATE MOCTENHIOW TPETh OT NEPESIX ABYX TpeTel paccMaTpHBaeMoll TacTh
MACCHEA H NPAMEHATS 3Ty ®e PYHEIHD E obemM gacTay. PerypcHEmEe ERISOEM sakaRTHEATS, EOTHA
OCTAHETCH TOJEKO OJHH IEMEHT B PACCMATPHBAeMOH wacTH MaccHBa. Hanpmmep, gma N = 12
Count!® (sin 4; < cos 4;) = Countf,(sin 4; < cos A;) + CountZ,(sin 4; < cos 4;)

Figure 7 3apaua

4.Pabora ¢ buHapubiME (aiimamu. Moayis Pickle

5.0mneparop with. daiiner B popmare CSV (ycTpoitcTBO U ipuMep paboThI)

6.Hamucats nporpaMmy Ha si3bike Python asist penienus 3a1a4n ¢ IPUMEHEHHEM TTOIXOISIINX
dbyHKIMH 11 00paboTKM MmocieaoBarensHocTel (map, zip, reduce, filter, lambda, reaepaTopsr
KOJUICKITUA)

3aman TekcToBRIH aill, COCTOMMIEH H3 MOTOKA BEMIECTEEHHEDT WHCEN. PAINETISHHBIN SHAKOM .
Heofxommuo camTats «IHCIAH B COHCOE C MPeObpas0EAHHEM K BEISCTECHHOMY THIY H 0TCOPTHPO-
BaTh MHOOEIM HIBECTHEDM METOJOM COPTHPOERH. CPopMHPOBATE KOPTeR CO clefymomeld HEpopMa-
el 0 CIECEE: (Mﬂ}(['ﬂl{ﬂ.‘[bﬁﬂe 3HaUYeHHEe, MAHAMAIBHOE SHAYEHHE, TACHO MAKCHMANBHEIX JIEMEH-
TOB. THCI0 MHEAMATBHER MIEMEHTOE, THCI0 NONOEHTEIRHEN 3IEMEHTOR. THCI0 WIEMEHTOB, Pas-
HEIN HY/TO). 3aMBCaTe B GHEapHEN ¢ain kopTex ¢ HEGQOpPMAamHeH O CIHCKe H OTCOPTHPOBAHHEIR
CIOHCOE

Figure 8 3agaua

7.B3auMoieiicTBHE IPOTrpaMM C BBI3BIBAOIIMM KOHTEKCTOM B Python (BI30B 1o
COUCHOJb30BaHuI0). [IprmMepbl

8.Pexypcus u onpezneneHus: NpocTast U KOCBEHHas peKypcusi, paboydasi U TEpMUHAJIbHAs BETBb
PEKYPCHUBHOTO aIropuTMa, 6a3a pekypcuu 1 mar pekypcuu. [losicHuTs npumepom

9.Pexypcust 1 onpeneneHus: IpsMoil U 00paTHBIN X0/ peKypcHH, peuKCHas U MOCTHUKCHAS
3allUCh PEKYPCUU, MHJIUKATOP 3aBEPIICHUS PEKYPCUBHBIX BHI30BOB U JIEKOMITO3ULIMSL.
ITosicHUTE TpUMEPOM

10.CpaBuenue nepemensbix B C u Python

11.ITousTHE Xeur (xem-pyHKINs) U YHUKaTbHbBIH uaeaTudukarop. @ynkiuun hash() u id(),
Ha3Ha4Y€HHE, IPUMEP UCIOIb30BaHUS

12.TToacuer ccoutok u cbopka mycopa B Python, ¢pyukmus getrefcount()

13.25neMeHThl PyHKIIMOHAIBHOTO MTporpaMMupoBanus B Python: renepatopsl ciuckos
14.9neMeHThI HYHKIIMOHAILHOTO MporpaMMupoBanus B Python: ¢pynkiuu map(), reduce(),
filter() u zip()

15.Tunsl reneparopoB. I'eneparop-pyHKuus

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Kakue ciocoObI /17151 0OBSIBIEHUS CCHIIOK MPaBUIbHBI? (BO3MOKHO HECKOJIBKO OTBETOB)
OTBeTsI:

1) int s; int& rs=s; 2) int& rs; 3) int a=3; int &rs=&a; 4) int a; int &rs=a; int &rss=rs;
Bepnpiii otBer: 1, 4

2.Kakoii pe3ynbTat OyAeT MOay4deH MOCJIe UCTIOTHEHUS CIeAYIOMNX HHCTPYKIIHA?

List1 =[1, 2, 3]

List2 = [4, 5, 6]

List3 = [-10]
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print ( list{ map( lambda x, y, z: x + y + z, List1, List2, List3) ) )

OTBeThI:
1) npusener k ommbke; 2) [-5]; 3) [ -5, 7, 9]
Bepwuslit otBeT: 2
3.Kakast mocieoBaTelbHOCTh OY/IET BBIBEJICHA HA SKPaH B PE3yJIbTAaTE HCIIOTHEHHUSI

CJEIYIOIIUX UHCTPYKIIHI?

def rec (n):
if n>0:
rec(n-1)
print(n, end="")

rec(5)

OTtBeTsI:

1)12345;2)5,4,3,2,1; 3) auuero He OyneT BBIBEICHO
Bepnsiit otBeT: 1

4.Yt0 npon3oiAET MpH MONBITKE UCIIOJHEHUS UHCTPYKLIMM?

def rec (n):
if n>0:
return rec (n % 10)
else:
return n
a=rec(15)

OtBeTsI:
1) pHaueHue a cTaHEeT paBHO 5; 2) MEPENoIIHEHNE IPOrPaMMHOTO CTeKa; 3) 3allMKINBaHUE; 4)
3HaYeHUe CTaHeT paBHO 0

Bepnsiit oteT: 2
5.Bei0epere npaBHiIbHYIO (BO3MOXKHO HECKOJIBKO OTBETOB) CHHTAKCUYECKH 3aITUCh TPOTOTUIIA
byukmu bar, eciin gyukimio Buaa int** foo(); Heodbxoanmo nepenars B GpyHkimio int
bar(...); B KauecTBe €€ €AMHCTBEHHOI'O apIyMEHTa!

OTBeThI:
1) int bar( int (**fo0)); 2) int bar( int** (*foo)()); 3) int bar( int** (foo)()); 4) int bar(
int** (*baz)());

Bepnsiii otBeT: 2, 4
I1. Onucanue wikanvl oueHusanus

Ouyenka: 5
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Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapaxmepucmuxu 6blnoaineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOT0"
ypOBHs. BeICTaBIIsSIETCS CTYIEHTY, MPABWJILHO BBITTOJIHUBIIEMY MTPAKTUUECKOE 3a/1aHUE, KOTOPBIM
MOKa3aJl MpU OTBETE HAa BOMPOCHI 3K3aMEHAI[MOHHOTO OUJIeTa U Ha IONOJHUTENbHbIE BOIIPOCHI, YTO
BJIQJICET MAaTEPHUAIOM U3YUCHHOM TUCIUILIMHBI, CBOOOIHO MPUMEHSIET CBOU 3HAHUS JJIs
O0O0BSICHEHUS Pa3INYHbBIX SABJICHUHN U pEIICHUS 3a/1a4

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMKax "0a30Boro"
ypOBHsI. BeIcTaBisieTcst CTyIGHTY, PABUIIBHO BBITIOJTHUBIIEMY MPAKTHUECKOE 33]JaHHE U B
OCHOBHOM TPaBHJILHO OTBETUBIIIEMY Ha BOTIPOCHI IK3aMEHAIIMOHHOTO OWIeTa U Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI, HO JIOMYCTUBIIEMY IPU 3TOM HENPUHIIMITAATBHBIC OITUOKH

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50

OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINOIHEHA B paMKax "moporosoro”
ypOBHS. BeIcTaBnsieTcsi CTYACHTY, KOTOPBII B OTBETAaX Ha BOMPOCHI HIK3aMEHALIMOHHOTO OuiieTa

JIOTTYCTUJI CYIIIECTBEHHBIC U JJaXKe TpyObIe OMOKH, HO 3aT€M MCIIPABUII UX CaM, a TAaKXKe He

BBITMIOJTHIJI TPAKTHYECKOE 3aJaHHE U3 SK3aMEHAIIMOHHOTO OUjieTa, HO TMO0 HAaMETUIT TIPaBUIIbHBIH
MyTh €r0 BBIMOJHEHHUS, TUOO M0 YKa3aHUIO K3aMEeHATOpa PEIIny APYTYI0 3a7a4y U3 TOTO Ke
paszaena JUCIUILINHBI

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynenroB HUY «MDOW» Ha ocHOBaHUHU CEMECTPOBOM U aTTECTAIIMOHHON COCTaBIISIOIINX
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