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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 ocymecTBIsTh NOUCK, KpUTHISCKUN aHATIU3 U CHHTE3 HH(POPMAIIHH,
MPUMEHSATHh CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABJICHHBIX 3a/1a4
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 UCMOJIb30BaHUS UX JJIs PEeLeHUs 3a7a4 Ipo(hecCuOHATBHON e TEIbHOCTH
NJI-1 IIpumensier cpeacTBa MHPOPMAIIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHI JIJIs
MIOWCKa, XpaHeHUs], 00padOTKH, aHAIM3a U IPECTaBICHUS HHPOPMALIUN

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

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YyCIIEBAEMOCTH

Popma peanuszanyn: KoMnbroTepHOE 3a1aHne
1. (KP Nel) Peanu3anust OCHOBHBIX aJrOpUTMOB, OpraHu3anys BBoja v BbiBoja B C u C++
(KonTponbHas pabota)
2. (KP Ne2) PexyppeHnTtHble 1 pekypcuBHbIe anropuTmbl (KoHtponbHas paborta)
3. (Tect Nel) O6sacTi BUIUMOCTH, IPOCTPAHCTBA UMEH, BPEMS JKU3HU IEPEMEHHBIX
(TectupoBanue)
4. (Tect Ne2) lunamuueckue cTpyKTypsl 1aHHBIX (TectupoBaHue)
5. (Tect Ne3) ba3bl naHHbIX. IHCTpYMEHTHI MHOTOIIOTOKOBOT'O MPOTPaMMHUPOBAHUS
(TectupoBanue)
6. 3amuTa padotsl Nel "bunapusiit nouck. [Touck noactpoku B crpoke. [peaioxenne
mMoudukanuii” (Jlaboparopnas pabota)
7. 3amuta padboTtel Nel0 "MeTobl npubanxKeHus: KopHel. YKa3aTellb Ha QYHKIHIO B
C(C++)" (JIabopatopHas padora)
8. 3amura padoTs! Ne2 "Peanuzanus u aHaiu3 aaropuTMOB COPTUPOBKU BEIOOPOM U
BcTaBkoi" (JlaboparopHas 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 "Peanu3zanus anroputma my3bIpbKOBOW COPTUPOBKH B JIBYX
HanpasieHusx" (JlabopatopHas pabora)
12. 3amumra padoTsl Neb "YcoBepiieHCTBOBaHHAsI ITy3bIPbKOBAasi COPTHPOBKA.
DKcrepuMeHTalIbHOE HCCieI0BaHne COpTUPOBOK. Pa3paboTka u peanusanus
JKCTIEpUMEHTAIBHBIX 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. 3amura pabotsl Ne9 "DnemeHTh PYHKIIMOHAIBHOTO MporpaMMupoBanus 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
(PacueTtHo-rpaduyeckas

nn

PaBHOMEPHBIX pacIpeie]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
daiinamn). Peanu3zanus urepupyeMoro o0bekTa u reaeparopa B kinacce" (Pacuerno-
rpaguydeckas pabora)

BbPC nucuuninHel

3 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.
BHemaune OubnmoTexku u +
rpaduka B Python
BecKM: | 5 5 5 10 5 15 5 25 25
4 cemecTtp
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

YHCIIEHHBIE U
AITOPUTMUYECKHAE METO/IBI
pElIeHUs TUTIOBBIX 3a7a4
MOMCKA, COPTUPOBKH,
(bunbTpanuu, KOJIUPOBAHUSA,
MPUOIKCHHBIX PEeIICHUI
MaTeMaTHYeCKUX 3a7a4
AQHATTMTHYECKHE U
MPAKTUYECKHE CIIOCOOBI
aHaJM3a CIOKHOCTH U

3¢ (HEKTHBHOCTH AITOPUTMOB
YMers:

COCTaBIISITh AITOPUTMBI
peleHws 3a/1a9 1o
CJIOBECHOMY OITHMCaHMIO
METOIOB, IIPOU3BOIUTH
CpPaBHUTEJIbHBIN aHAIIN3
AITOPUTMOB T10 Pa3THYHBIM
OIICHKaM KadecTBa
aQHAJTMTHYECKH U Ha
peabHBIX TeCTax
aIanTHPOBATh,
MoaU(HUIIMPOBATH 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 OCHOBHBIE ITPHHLIUTIBI I'paduka B Python. Anroput™ UMUTAITUN HOPMAIIBHBIX PacIpeaeIeHUI
MH(}OPMAaLIMOHHBIX, XpaHeHus, 10CTyIa u 00BEKTOB Ha MJIOCKOCTH C MMOMOIIBI0 PABHOMEPHBIX paclpeieieHU U ux
KOMITBIOTEPHBIX W CETEBBIX | 00paOOTKHU JaHHBIX B rpaduueckoe otoopakenue"" (PacuerHo-rpaduueckas padota)
TEXHOJIOTHI JUIs TIOMCKa, | IMHAMUYecKuX CTpykTypax, | (Tect Ne2) Jlunamuueckue CTpyKTyphl JaHHBIX (TecTupoBanue)
XpaHeHus, 00paboTky, | 6a3ax TaHHBIX, TPU (Tect Ne3) ba3bl naHHBIX. IHCTpYMEHTHI MHOTOIIOTOKOBOT'O
aHaM3a W TPEJCTABIICHUS | TOTOYHOM U nporpamMmupoBanus (TectupoBaHue)
uH(pOpMaIUU MHOTOITOTOKOBOM 3ammra pacyeTHoro 3ananus Ne2 "JluHaMU4YecKue CTPYKTYphI TaHHBIX.

MIPOrpaMMUPOBAHUH Pa3pabotka cobcTBeHHOTO Kiiacca B Python. 3anuch u cuutbiBaHue
BCTPOCHHBIE Y BHEILIHHE 00BeKTOB (paboTa ¢ OmHapHEIME (aitamu). Peanu3aius utepupyemMoro
OMOJIMOTEKH SI3IKOB o0bekTa 1 reHepaTopa B kiacce" (PacuerHo-rpadudeckas padbora)
YMers:
MPOrpaMMHUPOBATH
COOCTBEHHBIE KIACCHI s
JUHAMHYECKUX O0BHEKTOB Ha
OCHOBaHUH TIPUHSTHIX
0a30BbIX omepanuii B
3aJJaHHBIX CTPYKTYpax
JAHHBIX C TPUMEHEHHUEM UX
B MIPUKJIQIHBIX 337a9ax
HCIOJIb30BATh BO3MOXHOCTH
BCTPOCHHBIX U BHEITHUX
OnOIMOTEK, a TaKXKe
rpadgudeckue OMOINOTEKN
JUISL BU3YaJIN3aIluu PeIIeHHA
OIIK-2 NJI-1onk-2 3HaTh: (Tect Nel) OGnactu BUIUMOCTH, TPOCTPAHCTBA UMEH, BpEMS )KU3HU

ANTOpUTMHU3HUPYET pELIeHHE
3aja4 u peanu3yer

MPUHIUIBI 1 0COOEHHOCTH
MIPOrpaMMHUPOBAHUS B

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




AJITOPUTMBI
UCIIOJIb30BaHUEM
IIPOTrPaMMHBIX CPEACTB

SI3BIKAX CO CTAaTHUYECKOMN 1
TUHAMHUYECKON TUIIH3aluei
OCHOBHBIE KOHIIECIINH
MPOrpaMMHUPOBAHUS
MOHSATHE PEKYPPEHTHBIX
COOTHOIICHHUM U METOJIBI
peKypcun

VYMeTs:

MIPUMEHSATD SI3bIKOBBIC
BO3MOKHOCTH ITOTOYHOMH
00pabOTKH JaHHBIX JJIS
TUITMYHBIX 33124

pelaTth 3a1a4u ¢
MPUMEHEHUEM
PEKYPPEHTHOTO U
PEKYpPCUBHOIO MIOAXO0/a,
HCIIOJIH30BaTh
JTUHAMHUYECKUE CTPYKTYPbI
IaHHBIX

MPOrpaMMHUPOBATh PEIICHUS
THUIIOBBIX 3a7a4 B SI3bIKaX C
OTJIMYAIOIIeHCs CeMaHTUKOM

BbiBosIa B C 1 C++ (KoHTpoapHas 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)

3amuta padoThl Ne§ "J[MHaAMHYECKHUE MACCUBBI M PEKYPCHUBHBIC aJITOPUTMBI
B C(C++)" (JTabopaTopHast pabota)

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

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




1I. Cooepicanue oyenounvix cpeocme. Illkana u Kpumepuu oyenuganus
3 cemecTp

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

®opmbl peanusanun: KomnbroTepHoe 3a1anue

Tun koHTpoABLHOr0 Meponpusitusi: TecTupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 5

IIpoueaypa mnpoBeaeHHs KOHTPOJIbHOIO MeponmpusiTusi: B TekcroBoM penakTope uepes
uHTepHeT. PacueTtHoe BpeMsa 15 MHMHYT, JUIs BBIUMCICHHMA MOXHO HCHOJb30BaTh TEXHUYECKUE
cpeacTBa. BapuaHThl 3a7aHMil BBIYMCIAIOTCS 1O HOMeEpPy cryaeHTa B Benomoctu BAPC.
Pesynbratel coxpansitorcs B OCOII MOU (mubo B TectoBoii cucreme Moodle, Cisco Webex u ap.)

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

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: MPUHIMUIIBI U OCOOCHHOCTH 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 nokansnoii o01actu
Buaumoctu? (1 6amn)

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 noiay4yuTs JOCTYI K IEPEMEHHOM, PACTIOI0KEHHOU
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 evlnoneHus 3Hanus: O1eHKa "Xopouo" BEICTaBIsAETCS €ClU B
pe3yibTaTe OTBETOB ObLIO HAOpaHO HE MeHee 12-Tu OaioB

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITU B pe3yJIbTaTe OTBETOB ObLIO HaOpaHO He MeHee 10-Tu OayioB

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIA B pe3yJibTaTe OTBETOB ObLIO HaOpaHo MeHee 10-Tu GaiioB

KM-2. 3amura padorsl Nel "Bunapubiii nouck. Ilouck noacTpoku B cTpoke.
IIpennoxenne moaupuxanmii"

®opmbl peanuzanuu: KomneorepHoe 3a1anue

Tun koHTpoABLHOrO Meponpusitus: Jlaboparopnas pabora

Bec konTposabHoro meponpusitusi B BPC: 5

IIpouenypa npoBeaeHusi KOHTPOJLHOI0 MepPONPUATHS: 3apaHee onpeensiercs oblee 3a1anue
Ha rpynny (C MHOUBUAyalIM3alUeil 10 BapUaHTOM KOHKPETHOW 3ajauu) JUIsl CaMOCTOSATEIbHON
paboThl B KauecTBe JoMallHero 3aganus. Heo0xoaumo peaan3oBaTh MPOTrPaMMHBIN KOJ| pEIICHUs,
CONIPOBOJIUTh  peIIeHHE Ccrnenu(uKanueii-oTyeToM. 3ammTa COCTOMT B JEeMOHCTpAIHU
paboTOCIOCOOHOCTH MPOTrpaMMbl Ha TecTaX (WM C MOMOUIbI0 KOHTPOJBHOW (OpMYIbI) B
KOMITBIOTEPHBIX Kilaccax. HeoOXoauMo OTBETUTh HAa KOHTPOJIBHBIE BOMPOCHI MPETOAABATEINS 10
TeMe paboThI

Kpartkoe cogep:xanue 3aganus:
1.1. PeaninzoBaTh aNroput™M OMHAPHOI0 MOMCKAa Ha s3bike Python, nznoxenHslii B hopme
IICEBJIOKO/a B KOHCIIEKTE 3aHATHNA. [IpOBECTH CEpHIO TECTOB € LEIbI0 HCCJIEI0BAHUS
NOBeJeHHUs AJITOPUTMA OMHAPHOTO TIOMCKA JUIs pa3InYHbIX JaHHBIX. CllenaTh BbIBOJBI.
[TpennoxuTh MOIUGUKALIMIO JUIsl yCTPAHEHUS BBISBIEHHBIX IpooieM. /{1 3anucu
pe3yabTarta B (ail1 OCBOMTH KO/, JaHHBIN B popMe npuMepa GyHKIUN CUNTBIBAHUS U 3aITUCH
MaTpHIl U3/B TEKCTOBBIN (aiin. Pearin3oBaTh caMOCTOATENHHO 3aMMUCh PE3YIbTATOB OMHAPHOTO
MOMCKA ¥ UCXOJHBIX MAacCHBOB B TEKCTOBBIH (paii.
1.2. Peanu3oBaTh «HAaMBHBIN» AJTOPUTM MOMCKA MOACTPOK B cTpoKe Ha si3bike Python,
U3JI0KEHHBIN B (hopMe IMCEBI0KO0/1a B KOHCHIEKTe 3aHATUH. [IpoBecTH cepuio TECTOB € LeJIbI0
HCCJII0BAHMS NOBEACHHUS AJITOPUTMA M IIPOBEPKH ero GyHKIMOHAIBHOCTH HA PA3JIMYHBIX
JlaHHBIX. TecThl IpUAYMaTh CAMOCTOSATEIBHO, CIEIATh BEIBOIbI

KoHTpoJibHbIe BONIpOChl/3aJaHUA:

3HaTh: YUCJIEHHbIE u 1.3agaua 1.1. [Touck MOXHO OCYIIIECTBIISATH HA LIEBIX,
AITOPUTMHUYECKHE METOJIBI BEIIIECTBEHHBIX YHCJIaX WK Ha cuMBoJiax. Ecim N —
pelIeHus] TUMOBBIX 3aJa4 IOUCKa, HOMep BapuanTa, To: i1 N mod 2=0 — paboTa ¢
COPTUPOBKH, dbunsTpanumy, guciaamu; s N mod 2=1 — paboTta ¢ cuMBoJIaMu
KOJIMPOBaHUS, MPUOTMKEHHBIX

pELIeHU MaTEMaTUYECKUX 3a]1a4 KoHTpoJbHBIi Bonpoc. M0XHO JI1 OCYIIECTBUTH ITOUCK

HE Ha OJMHOYHBIX CUMBOJIAX, a HA DJIEMEHTaX-
“ctpokax’’? [lo kakomy npaBuily Oy/€T OCYIIECTBIATHCS
CpaBHEHHE TaKUX JIEMEHTOB-‘CTpOK” Ha “0oJbIe”,

29 <¢

“menspIe”, “paBHO”?
2.3anauya 1.2. «HauBHBIH aJIropuT™M NOUCKA

10




MO/ICTPOK B CTPOKe HE MpeaycMaTpUBAET MPU3HAK
Heycrnexa MOMCcKa — MPeUI0KUTh MOJU(PHUKAIIMIO IS
yCTpaHEeHHsI 3TOTO Hel0OCTaTKa. AJITOPUTM UIIIET BCe
MOJICTPOKH B CTPOKE — MPEIOKUTH MOJU(PHUKAIINIO,
KOoTopasi OyZIeT OCTaHaBIMBATHCS MIPU MIEPBOM KE
HaiiZIeHHOM COBIIAJICHUU U COJCPKHUT MPU3HAK HEyCIexa
MOKCKa

KoHuTpoJbHbIii Bonpoc. Kak BiuseT BBIXOJ 110 KOMaH/IE
break u3 mapamerpruueckoro (UTEparmOHHOTO) IUKJIA B
KoHCTpyIuH for...in...else (while...else) B s13bike
Python Ha nmopsiiok BeIOTHEHUS oniepatopoB? B kakom
ciydae Oyner orpaborana BeTBb "else"?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
OnucaHnue xapakmepucmuxu evlnoinerus 3Hanus: OLUeHKa "O0TIMYHO" BBICTABIISIETCS €CIIU 3a1aHIE
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OleHKa "X0opouio" BEICTaBISETCS €CIH 3ajaHue
BBINOJIHEHO MTPEUMYIIECTBEHHO BEPHO, HO UMEET OIMIUOKH B BBIMIOJIHEHUH WJIM HE COOTBETCTBYET
TpeOOBAHUSAM JIOKYMEHTHPOBAHUS B TIOJTHOM 00beMe

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HE B CPOK, HE C TIEPBOTO pa3a, HO MPEUMYIIIECTBEHHO BBHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBITTOJIHEHO HEBEPHO UITU MPEUMYIIECTBEHHO HE BBHIMIOIHEHO

KM-3. 3amura padorsl Ne2 "Peaqn3anus 1 aHAJIHM3 AJITOPUTMOB COPTHPOBKH
BbIOOPOM M BCTABKOIi"

®opmbl peaausanun: KomnbroTepHoe 3a1aHne

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpoueaypa npoBeeHUs KOHTPOJbLHOIO0 MEPONPUATHA: 3apaHee olpeensercs ooliee 3ajaHue
Ha rpynny (C MHOUBUAyalIu3alyeil Mo BapuaHTOM KOHKPETHOM 3a/Jayu) JUIs CaMOCTOSITENIbHOMN
paboThl B KauecTBe JoMallHero 3aganus. HeoO0xoaumo peann3oBaTh NpOrpaMMHBIN KOJ| PELIeHHUS,
COMPOBOJUTL  pelleHne crnenupukanuen-oTyeToM. 3alUTa COCTOUT B JEMOHCTPAlUU
pabOTOCIIOCOOHOCTH MporpaMMbl Ha TecTaX (WIM C IOMOIIBIO KOHTPOJIbHOW (opMynbl) B
KOMIIBIOTEPHBIX Kiaccax. Heo0XoamumMo OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI IMpernojaBaTelis I0
TeMe pabOThI

Kpartkoe cogep:xxanue 3ajaHus:
1.1. PeannzoBaTh arOpUT™M COPTHPOBKA BCTaBKOM Ha si3pike Python, nsnosxenustit B popme
IICEBJOKOIa B KOHCIIEKTE 3aHITHH.
1.2. PeannzoBaTh alropuT™ COPTHPOBKA BbIOOPOM Ha si3bike Python, nznoxenssiii B popme
IICEBJIOKO/Ia B KOHCIIEKTE 3aHATHM.
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COpTI/IpOBKy MOKHO OCYIICCTBJIAITH Ha LCJIbIX, BEHICCTBCHHBIX YU CJIaX WK Ha CUMBOJIAX. Ecmu
N — Homep BapuanTa, To: 111 N mod 3=0 — pabora c nienpiMu uncinamu; s N mod 3=1 —
paborta c BeuiecTtBeHHBIMU uncinamMu; 11t N mod 3=2 — paGoTta ¢ cHiMBOJIaMH.

[IpoBecTH cepHro TECTOB € LeJIbI0 HCCIeT0BAHUS MPABUJILHOIO MOBEAEHHs AITOPUTMOB
JUTSL PA3IMYHBIX UCXOTHBIX JaHHBIX. UTOOBI MPOBEPUTH pabOTy COPTUPOBKH HEOOXOAUMO
BBIBOJIUTH IIPOMEKYTOUYHOE COCTOSIHUE MAacCHBa Ha K)XIOM Iare copTupoBku. Hampumep,
€CJIM MacCUB JJIMHBI {, TO BEIBOJIOB COCTOSIHUS MaccuBOB OyneT t-1

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: YUCJICHHbIC u 1.06nanaet 11 COpTUPOBKA BCTABKOW CBOHCTBOM
AITOPUTMUYECKUE METO/1bI yCTONYMBOCTHU?

pellleHns] TUIOBBIX 3aJad IOUCKa, 2.00nanaet i1 COpTUPOBKA BHIOOPOM CBONCTBOM
COPTUPOBKH, ¢upTpanuy, €CTECTBEHHOCTH?

KOJAMPOBaHUS, MPUOIMKEHHBIX 3.KaxoBa oneHka ClI0XHOCTH CBEPXY Ui aIrOPUTMOB
pELIEHUI MAaTEMATUYECKHUX 3aa4 COPTUPOBKH BCTABKOM (BEIOOpOM)?

YMmeTs: aJanTUPOBATh, 1.Kak cokOHOMUTH Ha KOJIMYECTBE OOMEHOB B

Mo (pULIIMPOBATH 51 COpPTUPOBKE BCTABKOW?

KOMOMHHPOBATh  CYIIECTBYIOILIUE
QITOPUTMBI JUISI PEIICHHS 3ajaad
MOKCKa, COPTUPOBKH, (pUIbTpanuu
JTAHHBIX, KOAMPOBAHUS u
npeoOpa3oBaHus JaHHBIX

2.IlycTh MeeTCs arOpuT™M COPTUPOBKH BBIOOPOM,
KOTOPBIN paboTae OT “TOJIOBBI” MacCUBa U
YHOPSAIOYMBAET €0 JIEMEHTHI “II0 BO3PACTaHUIO”
3aHauenuil. [Ipemioxkure ABa cioco6a M3BMEHEHUS ITOTO
ITOpUTMa, YTOOBI YIOPSAOYMBAHUE POUCXOIUIO “TIO

yOBIBaHHIO 3HAYEHUUN

3.IIpennoxure TaKkyro MOIU(PUKALILIO BAILIETO
IropuTMa COPTUPOBKHU BCTABKOM, UTOOBI PE3yJIbTAT
YHOPSAIOYMBAHUS 3HAUEHUM 3JIEMEHTOB TOMEHSJICS Ha
MPOTUBOIIOJIOKHBIN

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OleHKa "X0opoIio" BEICTaBISETCS €CIH 3aJaHue
BBINOJIHEHO TPEUMYIIECTBEHHO BEPHO, HO UMEET OIIMOKH B BBIMOJIHEHUH WM HE COOTBETCTBYET
TpeOOBaHUSAM JOKYMEHTHUPOBAHUS B IOJTHOM 00beMe

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJIaHue BBIITOJIHEHO HE B CPOK, HE C IMIEPBOTO pasa, HO MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO

KM-4. (KP Nel) Peanun3anusi 0OCHOBHBIX aJITOPUTMOB, OPraHU3alusl BBOJAA M BHIBOJA B
CuC++

®opmbl peasuzanuu: KomneorepHoe 3a1aHue

Tun koHTpoBLHOr0 Meponpusitusi: KonrponsHas padora
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Bec koHTpOobHOrO0 Meponpustusi B BPC: 10

IIpouenypa npoBeeHusi KOHTPOJIbLHOro MeponpusaTusi: [IpoBoautcs Ha saboparopHoM (Miu
NPaKTUYECKOM) 3aHATUH B (popMe peann3zanuu pabodeii mporpaMMsl B 1000 cpefe, Mo3BOJISIONIeH
BBIIOJIHATh OTJAAKY M 3alycK Ha s3plke nporpammupoBanus C (C++), uto obecrneyuBaer
BO3MO>KHOCTh CAMOKOHTPOJIS IIPYU BBINIOJHEHUM pelieHus. Ha BoimonHeHue 3ananus orsoautcsa 60
MHUHYT, paboTa OoTchlUIaeTCs B TEKCTOBOM ¢opmare 1o moure OCIII

Kpartkoe cogep:xkanue 3aiaHuA:
MaccuBsbl onpeieniiioTcs Kak BCTpOSHHbIE (HEM3MEHSIEMOTro pa3Mepa) MacCUBBI S3bIKa
COOTBETCTBYIOIIETO TUTIA TaHHBIX. HE0OX0IMMO 3alI0JHUTH MacCUB JaHHBIMU C KJIABUATYPHI
(MOTOK BBOJIa) M BBIBECTH Ha dKpaH (IOTOK BbIBOJIA). TakKe BHIBECTH PE3yJbTaT pabOThI
nporpaMMsl B (hOpMaTHPOBAaHHOM BHJe. BBOA 1 BBIBOJ MOYKHO OCYILECTBIIATH, Kak B C cTuie,
tak u B C++ crune. CoOmronats popmMaTupoBaHue Koa, COMPOBOIUTE KO/
KOMMEHTHUPOBAHUEM, COIIPOBOIUTH TEKCT KOJA 3aJaHUEM, IPUMEPOM “‘CTPOKH BBOJA” JAHHBIX
U yKa3aHUEM 0XHJIaeMOT0 pe3yibTara (I0JHOE MPeICTaBICHUE)

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MPUHIUIBI U OCOOECHHOCTHU 1.1an maccuB A u3 T BemecTBeHHBIX uncel. OnpeneuTh

MPOrPaMMHUPOBAHUSA B SI3BIKAX CO HauOOJIBIIYIO IO A0COTIOTHOM BETUYMHE Pa3HOCTh

CTATUYECKOW W  JUHAMHYECKOMU mexay Al u Ai-1

TUMHA3AIUEH 2.Jlan MmaccuB A JUTHHBI § U3 BEIIECTBEHHBIX YHCET.
Onpenenuts MOAYJb PA3HOCTH HAUMEHBIIIETO U
HauOOJIBIIIETO PJICMEHTOB B MaccuBe A

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIAETCS €CIIN
OOJIBIIMHCTBO BONPOCOB PACKPHITO. BbIOpaHO BepHOE HaNpaBlieHUE /7Sl pELICHUS 334a4H, OJHAKO
KOJI COJICPKHUT HEe3HAUNTENbHbIE CHHTAaKCUUYECKHE OLIMOKU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoaneHus 3nanus: OneHka "yIoBIeTBOPUTEIFHO" BBICTaBISACTCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyT0OBICTBOPUTEIIHHO" BEICTABIIICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-5. 3amura padorsl Ne3 "Peamusanus cranaapra NCR_R (pycudukanus) Ha 1Byx
si3pIKax"

®opmbl peanauzanuu: KomnsiorepHoe 3a1anme

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec konTpoabHOro Meponpustusi B BPC: 5

IIpouenypa npoBeaeHnsi KOHTPOJILHOIO MePONPHUATHSI: 3apaHee ompeenseTcs oouiee 3a1aHne

Ha rpynny (rpynma pasbuBaercss Ha Opuraasl Mo 2-3 denoBeKa) Ui CAMOCTOSTEIbHOH W

KOJIJICKTHBHOM pa0OTHI B KAUECTBE JOMAITHETOo 3a1aHns1. HeoOxonmmo peann3oBaTh MpOrpaMMHBI
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KOJ peIleHUs], COMPOBOAMUTH peIieHHe crenupukanueii-orueToM (0OUH Ha Opurany). 3ammra
COCTOUT B JIEMOHCTpaluu pPabOTOCTIOCOOHOCTH MPOrpaMMbl Ha TecTaX (WM C TIOMOIIBIO
KOHTPOJIBHON (hOPMYJIbI) B KOMIBIOTEPHBIX KiaccaX. HeoOXoauMo OTBETUTh Ha KOHTPOJIBHBIE
BOIIPOCHI TperojaBaTeis mo TemMe paboThl. Ha 3ammure Kakapld 4WieH Opuraisl OTBEYaeT 3a
OTIPEICITHHYIO YaCTh BBIMTOJHEHHON paOOThI MOJTHOCTHIO

Kpartkoe cogep:kanue 3aaHuA:
PeanuzoBaTh anropuTtm Ui peuieHus 3anadu “pycudukanus no cranaapry NCR_R" B Bune
¢bynkuuu Ha s3b1ke C(C++), a 3aTeM MOIU(PHUIMPOBATH UJICHO 7S pealu3aliii aHAJIOTHYHOM
¢ynkuuu Ha s3p1ke Python. CymHocty 1 KOHCTpYKInU si3bika Python cTyaenTs! onpenensior
CaMOCTOSITENIBHO, TI0 CBOEMY BbIOOpY. OTUETHI TOJIKHBI COAEPIKATh: 3a/1aHUE, KO/,
poBepoUHbIe TecThl. JKenaTeabHo o yMaTh Haj cpaBHeHueM peanu3zanuii B C u Python ¢
TOYKHU 3pEHUs y00CTBA UCIIOIb30BAHNUS S3bIKOBBIX KOHCTPYKLIUH.
YTounenne 3agauu. VMcxoaHas ctpoka 1€KOAUPYET CUMBOJIBI CTPOYHOI'O JIATUHCKOTO
asipaBUTA B 3arJIaBHbIE CUMBOJIBI KHPUIUIUIBI, PACIIOI0KEHHBIE HA COOTBETCTBYIOIUX
KJIaBHIAX KJIABHATYPHI, HAIpUMep cTpoky Bua “vjcrdf” B crpoky Buma “MOCKBA”.
OTaeIbHO CTOAT CUMBOJIBI IO HAXKaTHIO KiaaBuimd Shift:

~=E, {=X,}=,|=X, <=Bb,>=10u6e3 Shift'=D.

Bce ocranbHbIE CHMBOJIBI HCXOIHOTO COOOIIEHHUS OCTaloTCs O0e3 n3MeHeHuid. Hanpuwmep,
crpoka ‘HELLO, ~|br!” kouBeptupyercs B ctpoky ‘HELLO, EXXUK!’

[Tpumep peanuszauuu anropurma Ha sizbike C(C++) paccMaTpuBaeTcs Ha MPaKTHUECKUX
3aHATHUAX

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: IIPOrpaMMHUpPOBaTh 1.Hanummre @pynkuuto Ha C(C++), KoTopast npuBeeT
peLIeHHs TUIOBBIX 33Ja4 B S3bIKaX BCE€ CHMBOJIbI JJATUHCKOTO aj(aBUTa K 3arjlaBHbIM, a
C OTJIMYAIOLIEHCA CEMAHTUKON ocCTaJbHbIE OCTaBUT O€3 U3MEHEHU I

2.Hanumure @ynkuio Ha Python, koTopast "3aMeHUT
PErUCTp BCEX CUMBOJIOB JIATUHCKOTO aJI(paBUTa, a
OCTaJIbHbIE OCTAaBUT 0€3 U3MEHEHUI

3.Hanmummure ¢pynkuuto Ha C(C++), koTOpas npuBeaeT
CHUMBOJIbI KUPUJIUIIBI U3 KOOUpoBKH CP866 B KOOUPOBKY
CP1251. C kakuMu TpyAHOCTSIMU MOYKHO CTOJIKHYTbCSI
IIPU pPeLIeHUH T0J00HOH 3a/1a41, €CIIM IPorpaMmy
MIEPEHECTU B T€ KOMIUJISATOPHI A3blka C++, KOTOpBIE
HCHOJIB3YIOT FOHUKOA?

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TIOJTHOM 00beMe WIIH BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, TaHBI OTBETHI HA
BOMPOCHI MTperoiaBaTens

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xopomo" BbICTABISETCS €CIIH 3aJaHie
BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, HO UMEET OIMUOKH B BBHITIOJTHEHUH UM HE COOTBETCTBYET
TpeOOBaHUSM JOKYMEHTHPOBAHUS B TTOJIHOM 00BbeMe, JaHbI OTBETHI HA BOMPOCHI MPEMOAaBaATENS

Oyenxka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HE B CPOK, HE C IIEPBOT0 pa3a, HO MPEUMYILIECTBEHHO BHIIIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus: snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMIOJIHECHO, JTUOO Ha 3aIUTe
CTYJICHT HE CMOT OTBETHUThH Ha BOTPOCHI TIEPIIOIABATENS 10 CBOCH MHIUBUIYATBHON YacTH PabOTHI

KM-6. 3amura padorsl Ned "A30yka Mop3e. PazpadoTka anropurma KoAupoBaHUs U
AeKOJAMPOBAHMS HA IBYX A3bIKAX''

®opmbl peajn3anuu: KoMIbrOTEPHOE 3a1aHKE

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeleHUsi KOHTPOJBHOI0 MEPONPUATHS: 3apaHee olpeensercs ooliee 3ajaHue
Ha rpynmny (Tpymma pa3dmBaeTcs Ha Opuragsl 1o 2-3 dejoBeKa) I CaMOCTOSTCILHON W
KOJIJIEKTMBHOI pabOThl B KaUeCTBE JoMallHero 3aaanusa. Heo6xonumo peann3zoBaTh NporpaMMHBIN
KOJI pEIICHUs, COMPOBOJAUTH pelIeHHe crenupukanuei-oryetoMm (0OMH Ha Opurany). 3ammra
COCTOUT B JEMOHCTpAalMM pPabOTOCIIOCOOHOCTH MPOrpaMMbl Ha TecTaXx (MWJIM C IOMOIIBIO
KOHTPOJILHOM (OPMYINBI) B KOMIBIOTEPHBIX Kiaccax. HeoOXommMo OTBETUTh HAa KOHTPOJHHBIE
BOINPOCHI NpenojaBareis mo teme paborbl. Ha 3ammre kakablil wieH Opurajpl OTBEYaeT 3a
OTIPENICITHHYIO YacTh BHIMTOJIHEHHON paOOTHI TIOJTHOCTHIO

Kpartkoe cogep:xkanue 3aiaHuA:
[Tpunymarh aaropuT™Mbl 1Js peLIeHUs 3a/1a4 “KOJIMPOBAHUS U JeKOIUpoBaHus a30yku Mopse”
U peasin3oBaTh UX B Buje GyHkuuii Ha si3pikax C(C++) u Python. CymHocTy 1 KOHCTP yKIIUH
A3BIKOB YISl pealli3alliy aIrOPUTMOB, CTYI€HThI OIPEEIISIOT CAMOCTOSATENBHO, IO CBOEMY
BbIOOpY. OTUeTHI TOJIKHBI CO/IEPKaTh: 3a/laHue, KO/, IpOBepoUHbIe TecThl. JKenareabHo
noaymarhb HaJ cpaBHeHueM peanuzanuii B C u Python ¢ Touku 3penust ynoocra
MCIIOJIb30BaHUS A3BIKOBBIX KOHCTPYKIUH.
YT1ouHenue 3agauu. Jlana Tabauia KOAUPOBAHUS JATUHCKOTO 3arjaBHbIX OyKB U UG B
“OykBbI” a30yku Mop3se. [l oGecriedeHnss COBMECTUMOCTH MEX]ly BapMaHTaMH, JOTOBOPUMCS
HCIIOJIH30BaTh KOPOTKHE COOOIICHUS, TOMEIAIOIIHECS B 255 CUMBOJIOB. XpaHUTh COOOIIEHUS
MOYKHO B OOBIYHOM TE€KCTOBOM (paiisie. CUUTHIBATh JaHHBIE MOXKHO KaK M3 TEKCTOBOTO (aiina (B
Python), Tak u 06p1uyHBIM BBOJIOM cTpokH (C, C++).
[TosicauM pa3zneneHns Mex1y CHMBOJIAMH, CJIOBAMM U MIpeaokeHUsAMU. CKOpOCTb Nepenadn
npu pusnueckoi peanusanuu a30yku Mopse cUUTaeTcss OTHOCUTENBHO JITUTEIbHOCTH
3By4YaHHs TOYKHU. J[JIUTEITBHOCTD BCEX OCTAJIbHBIX 3JIEMEHTOB CUUTAIOT 10 CXEME:

n_n :3 *x nn

naysa mexoy bykeamu =1 *"."

naysa mexoy cnogamu =3 * """

naysa mexoy npeodaoxweHuamu =7 * ",
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[Tay3y, paBHYIO OJHOM TOYKe, Oy/eM KOJUPOBATH CUMBOJIOM Mpodena. Cxema HEeMHOTO
OTJIMYAETCS OT pealibHOM «3BYKOBOII», TaK Kak B Iepe/iaye CUTHaJIa He 10 3BYKY, a B
TEKCTOBOM BHJIC HET HEOOXOAUMOCTH OTACIATh “TOYKY” OT “Thpe”

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMeTs: aJanTUpPOBaTh, 1.Yto caexyer u3MeHUTH B (DYHKIIMH, HAITMCAHHOU IO/
Mo IU(HUIIMPOBATH u KOJIMPOBKY CUMBOJIOB, B KOTOPOIl OHU 3aHUMAIOT POBHO
KOMOWHHPOBATh  CYIICCTBYIOIIUE OJIUH OalT, 9YTOOBI PYHKITUS MOTIIa pabOTaTh C
QITOPUTMBIL JUISI PEIICHHS 3a/]a4 CUMBOJIaMHU KOJUPYEMBIMU JABYMS (4E€THIPHMS)
MOKCKa, COPTUPOBKH, (pUIbTpanuu Oaiitamu?
JAHHBIX, KOAMPOBAHUS u 2.IlokaxuTe, KaK MOYXXHO YYECTh B UCXOJTHOM
npeoOpa3oBaHusl IaHHBIX “KoIUpyeMOM”’ TEKCTE HAIMYKME 3HAKOB MPETMHAHUS?
3.ITokaxxuTte, r1e B BaMX (QYHKIHAX MTOJIE3HO
HCIOJIb30BAaTh CIOBapH (ACCOLMUPOBAHHBIE MACCUBDI)?
Kak?
Onucanue MKaJbI OEHNBAHUS:
Ouyenka: 5

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS €CIIU 3aIaHIE
BBINOJIHEHO B TIOJITHOM 00EME MJIH BBITIOJIHEHO MTPEUMYIIIECTBEHHO BEPHO, TaHBI OTBETHI HA
BOIIPOCHI MTPETIOIaBaTeIs

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OLeHKa "Xopouo" BbICTaBISETCS €CIH 3aJaHue
BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, HO UMEET OIIMOKH B BBHITIOJTHEHUH MM HE COOTBETCTBYET
TpeOOBaHUSAM JOKYMEHTHUPOBAHUS B IOJTHOM 00beMe, TaHbI OTBETHI Ha BOTIPOCHI MPEIOo1aBaTeNs

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CJIM 33/1aHUE BBITIOJIHEHO HE B CPOK, HE C IEPBOTO pa3a, HO MPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHuE BBIIOJIHEHO HEBEPHO UJIM PEUMYILIECTBEHHO HE BBIMOJIHEHO, JIN0O Ha 3aluTe
CTYAICHT HE CMOT OTBETUTh Ha BOIPOCHI NEPIOAABATEINS IO CBOEH MHINBUIYaIbHONW YacTH paboThI

KM-7. 3amura padorsl NeS "Peanu3anusi a1ropurMa ny3bipbKOBOH COPTHPOBKHU B
ABYX HampaBJjeHUAX"

®opmbl peanusanun: KomnbroTepHoe 3a1aHue

Tun koHTpoABLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpoueaypa npoBeeHUs KOHTPOJbLHOIO0 MePONPUAITHA: 3apaHee olpeensercs: ooliee 3ajaHue
Ha rpynny (C MHOUBUAyalIu3alyeil Mo BapuaHTOM KOHKPETHOM 3aJayu) JUIs CaMOCTOSITENIbHOMN
paboThl B KauecTBe JoMallHero 3aganus. HeoO0xoaumo peann3oBaTh NpOrpaMMHBIN KOJ| PELIeHHUS,
COMPOBOJUTL  peuleHue crenupukanuen-oTyeToM. 3aluTa COCTOMT B JE€MOHCTpalHu
pabOTOCIIOCOOHOCTH MporpaMMbl Ha TecTaX (WIM C IOMOIIBIO KOHTPOJIbHOW (opMynbl) B
KOMIIBIOTEPHBIX Kiaccax. Heo0XoaumMo OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI IMpernojaBaTelis 10
TeMe pabOThI

KpaTKOE CoA€cpKaHME 3alaHUA:
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PeanuzoBaTh anropuT™ my3sIpbKoBasi COPTHPOBKA Ha si3bike Python, n3noxeHHslil B popme

IICEBAOKOAA B KOHCIIEKTE 3aHATHH.

CopTHPOBKY MOKHO OCYIIECTBIISITh Ha IEIBIX, BEIIECTBEHHBIX YHCIaX WM Ha cuMBoJax. Eciu
N — Homep BapuanTa, To: 111 N mod 3=0 — pabora ¢ BenecTBeHHbIMU yuciaamu; st N mod
3=1 — pabora ¢ cumBonamu; uig N mod 3=2 — paboTa ¢ 1EeTBIMU YUCIIAMHU.

CoptupoBky HeoOxonumo peanuzoBath B JIBY X HanpaBnenusx. Eciu N — Homep BapuaHTa,
to: a) it N mod 4=0 — copTupoBKa 10 Bo3pacTaHuio (HeyObIBaHHIO) (max — B KoHen M min
— B Hauano); 6) mus N mod 4=1 — copTupoBka 1o yObIBaHHIO (HEBO3pacTaHUIO) (min — B
koHer] 4 max — B Hayano); B¥) ans N mod 4=2 — cOpTHpPOBKa MO0 BO3PACTAHUIO
(reyOniBaHU10) (Max — B KoHel M min — B Havyano); r¥) mis N mod 4=3 — copTupoBKa 1o
yObIBaHMIO (HEBO3pacTaHuio) (min — B KoHen M/ max — B Ha4ajo)

*) 0ns sapuaHmMos, nomeyeHHbIx 386€3004YK0U, HAKAAObIBaemMcs 00MNoAHUMEIbHOe ycro8ue:

COpPpMUPOBKA Yucernos8blX 8es1UYUH ocywecmaesiAemcA no ux abcontomHoli eesiu4yuHe, /'IU60,

ecs1u copmupyromca cumeosibl, mo UOEHMUYHbIMU CYUMAIOMCA CUMBO/IbI 8 B8epxXHem U

HUMCHeM peaucmpax, Hanpumep cyumaemcs, Yymo ‘z' = 7’

IIpoBecTH cepUIO TECTOB € LEJIbI0O HCC/IeI0BAHUSA NIPABUJILHOIO IOBECHUS AJITOPUTMOB
JUTSL PA3IIMYHBIX MCXOTHBIX JaHHBIX. UTOOBI MPOBEPUTH pabOTy COPTUPOBKH HEOOXOAUMO
BBIBOJUTH IIPOMEKYTOYHOE COCTOSTHUE MAaCcCHUBa Ha Ka)kI0M L1are coptupoBku. Hampumep,
€CJIM MacCUB JJIMHBI {, TO BBIBOJIOB COCTOSIHUS MaccuBOB Oyner t-1.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: a/1alTUPOBATh,
Mo (pULIIMPOBATH 51
KOMOMHHUPOBAaTh  CYILIECTBYIOIINE

QITOPUTMBI JJIl pelIeHUs 3ajad
MOMCKa, COPTUPOBKH, (pUIbTpanuu
JTAHHBIX, KOJIUPOBaHUS u
npeoOpa3oBaHusl TaHHBIX

1.Kak MOXHO yCOBEpILIEHCTBOBATh CTaHAAPTHYIO
y3bIPbKOBYIO COPTHUPOBKY (C LIEJIbIO COKpAIICHUS IaroB
COPTUPOBKH) B TOM ClIy4ae, €CJIM MaCCUB OKa3aJcCs
OTCOPTUPOBAH JIOCPOYHO?

2.JlokaxkuTe B KOJIe, YTO UMEHHO B aJITOPUTME
yKa3bIBaEeT, HA “‘HarpaBiieHHe” BEIOPaHHOW COPTUPOBKH?
3.IlpennoxxuTe pelieHne caeayroniei 3aaaun,
OCHOBAaHHOE€ Ha aJITOPUTME ITy3bIPbKOBON COPTUPOBKH:
“MaccHB, COCTOSLINI U3 CUMBOJIOB “LIU(p" U CUMBOJIOB
“IaTHHCKOrOo andaBuTa” OTCOPTUPOBATH TaK, YTOOBI
CHauaja B HEM paclojiarajiuch Bce “nudpsl”’, a 3aTeM
CHMBOJIBI “JTATUHCKOTrO ajdaBura’

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B TIOJTHOM 00beMe WIIH BHITIOTHEHO MPEUMYIIECTBEHHO BEPHO, TaHBI OTBETHI HA

BOIIPOCHI MIpenoaBaTess

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "Xopouo" BHICTABISETCS €CIU 33/1aHNe
BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, HO UMEET OIMMUOKH B BBHITIOJTHEHUH UM HE COOTBETCTBYET
TpeOOBaHUAM JOKYMEHTHPOBAHUS B TIOJTHOM 00beMe, TAaHBI OTBETHI Ha BOIIPOCHI TPEIT01aBaTENs

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60

17




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BBICTABIIAETCS
€CJIM 3aJlaHue BBIIOJIHEHO HE B CPOK, HE C IMIEPBOTO pa3a, HO MPEUMYIIECTBEHHO BHIIOIHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIN 3aJIaHUE BBITOJIHEHO HEBEPHO WMJIU MPEUMYIIECTBEHHO HE BBIMTOIHEHO, TN0O HA 3aIIUTe
CTYJICHT HE CMOT OTBETUTh HA BOIIPOCHI IEPIIOTABATEIIS 10 CBOSH MHIMBUIyaIbHOW YacTH pabOThI

KM-8. 3ammTa padorsl Ne6 "YcoBepuieHCTBOBAHHAS MMY3bIPbKOBasi COPTHUPOBKA.
JKCIepUMEHTAJIbHOE HCC/IeIOBaHUE COPTUPOBOK. PazpadoTka u peajm3anus
IKCIEPUMEHTAIbHBIX TECTOB'

®opmbl peajn3anuu: KoMIbrOTEPHOE 3a1aHKE

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpOoBbHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa npoBeleHUsi KOHTPOJbLHOIO0 MEPONPUATHSA: 3apaHee olpeensercs ooliee 3aJjaHue
Ha rpynny (C MHIUBUAyalIu3alUeil 10 BapUaHTOM KOHKPETHOM 3aJayu) Uil CaMOCTOSITENIbHOMN
paboThl B KauecTBe JAoMallHero 3agaHus. HeoO0xoqumo peann3oBaTh NporpaMMHBIN KOJ| PELIeHHUS,
COIIPOBOJIUTh ~ pEIICHHE Cleuu(UKAUeH-0TYeTOM.  3amUTa COCTOUT B JIEMOHCTpAIUU
paboTOCIOCOOHOCTH MPOrpaMMbl Ha TecTax (MM C MOMOUIbIO KOHTPOJBbHOH (opMynbl) B
KOMITBIOTEPHBIX Kilaccax. HeoOXoauMo OTBETUTh HAa KOHTPOJIBHBIE BOMPOCHI MPETOAABATEINS 10
TeMe paboThI

Kpartkoe cogep:kanue 3aiaHu:
Peanm3oBaTh Ba anropuTMa Mmy3bIphbKOBBIX COPTHPOBOK: CTAHIAPTHYIO COPTHPOBKY (Ha30BEM
ee Bubble) u ycosepmiencTBOBaHHYI0 (METO (hitaXkKa ¢ JOCPOYHBIM BBIXOJIOM, HA30BEM €€
Bubble_F). Bce HeoOxoaumble alropuTMbl B TPOrpaMMe PEaTU3yrOTCs B BUIC QYHKIIHI.
[TpoBoaUTCS Cepusi CPAaBHUTEIBHBIX SKCIIEPUMEHTOB HaJ| aJlTOPUTMaMU. Pe3ynbTaTel
HKCIIEPUMEHTOB CBOASTCS B COOTBETCTBYIOIIME TaOauIbl. JlaHHbIe TaOIMIl aHATTU3UPYIOTCS, Ha
OCHOBaHUU aHaJIW3a JeNaloT BBIBOJIbI, (popMUpyeTcs crienuuKaiusi-oT4eT.
BeiOupaetcst copTupoBKa B J11I000M HaNpaBJaeHUH (roJoBa-xBocT) o xenanuto. Eciu N —
HOMep BapuanTa, To: Ay N mod 3=0 — pabora ¢ BemecTBeHHbIMU yuciaamu; s N mod 3=1 —
pabota ¢ cumBosiamu; Uit N mod 3=2 — paboTa ¢ 1enpiMu unciaamu. JJomoMHUTeIbHO: IS
YETHBIX BAPUAHTOB — COPTUPOBKA 110 HEYObIBaHUIO (max — B KoHel| M4/IH min — B HayaJo);
JUTSI HEYETHBIX BapUAHTOB — COPTUPOBKA MO HeBo3pacTaHuto (min — B koHer] M/TH max — B
HayYao)

KoHTpoJibHBIC BONIPOCHI/32JaHHA:

3HaTh: AHATTUTHYECKHE " 1.Yewm otimyarorcst metopel time() u ctime() u3z moaysns
NpaKkTUYeCKHe CHocoObl aHaln3a time?
CIIOKHOCTH ®  APPEKTHUBHOCTH 2.Kaxkoii MeToJ1 U3 MOJTYJIS tine OCTaHABINBACT XOJ1
AIITOPUTMOB BBITTOJTHEHUS! TPOTPaMMBI POBHO Ha t CEKYH/I (J1OITH
CeKyH)?
3.Urto npencrasiser co0oi reHepaTop MCeBA0-
CIIy4alHBIX yucen?
4. J1yis uero HeoOxoum meton random.seed([t])?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
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Onucanue xapaxmepucmuxu evinonenus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3aJjaHKe
BBITMIOJTHEHO B MOJHOM 00bE€ME MIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO, TaHbI OTBETHI Ha
BOIIPOCHI IIPENOAABATEIIA

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISETCS €CIIH 3aJaHie
BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, HO UMEET OIIMUOKH B BBHITIOJHEHUH UM HE COOTBETCTBYET
TpeOOBaHUSAM JOKYMEHTHPOBAHHS B ITOJIHOM 00beMe, JaHbl OTBETHI HA BOTIPOCHI MPETIO1aBaTeIs

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CIM 3a/IaHUE BBITIOJTHEHO HE B CPOK, HE C TIEPBOTO pa3a, HO MPEHMYILECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoaneHus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBITOJIHCHO HEBEPHO HJIU TIPEUMYIIECTBEHHO HE BBIMTOIHECHO, TU0O HA 3aIIUTe
CTYJIEHT HE CMOT OTBETUTb Ha BOMPOCHI NEPIIOAABATENS 10 CBOCH MHIUBUIYATbHON YacTH PabOThI

KM-9. 3amura pacuerHoro 3aaanus Nel "Buemnue 6u6aunorexu B Python. I'padpuxa
B Python. AiiroputM MMUTAIlUM HOPMAJIBHBIX pacnpeaeJeHuil 00bEKTOB HA MJIOCKOCTH C
NOMOIIbLI0O PABHOMEPHBIX pacnpeaejieHNnid 1 UX rpajpuyeckoe orodpa:kenue' "

®opmbl peanusannu: KoMnsoTepHoe 3a1aHue

Tun koHTpOIBLHOr0 MeponpusiTusi: Pacuerno-rpaguyeckas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa npoBeleHUsi KOHTPOJbLHOIO0 MEPONPUATHA: 3apaHee olpeensercs ooliee 3ajaHue
Ha Tpymmy J/Uid CaMOCTOSTEIbHOM paboThl B KayecTBe JAoMamiHero 3afanus. Heobxoaumo
peann30BaTh MPOrPAaMMHBINM KOJ pElIeHHs, CONPOBOAMTH pElIeHHE ClenupHUKaIed-0TYETOM.
3amuTa COCTOUT B JIEMOHCTpPAlUu paboTOCIIOCOOHOCTH MpOrpamMMbl Ha TecTax (WIM C MOMOIIbIO
KOHTPOJILHOM (OpPMYINbI) B KOMIBIOTEPHBIX KiaccaX. HeoOXoIumMo OTBETUTh HAa KOHTPOJIbHBIE
BOIPOCHI IIpenoaBaTess o TeMe paboThl

Kpartkoe cogep:xkanue 3aiaHusA:
3aganue. OCBOUTH NMOAKIIOUEHNE BHEIIHEN rpaduueckoit Onbnmorexu B s3bike Python,
OCBOMTH pabOTy ¢ rpapuuecKUMH MPUMUTUBAMH B OMOIMOTEKE, pealn30BaTh MOIECIMPOBAHNE
y3J7I0B HEKOTOPOM CETH C MOMOIIBI0 npepioxkeHHoro anroputma XY_MND u BusyanuzupoBath
pe3yibTaT paboThl AITOPUTMA cpesicTBaMM rpadudeckoit 6udanoreku. TpedyeTcs
CMOJICTTUPOBATh HE MEHEE YETHIPEX Pa3IMYHBIX CETEH C pa3IMYHBIMU BXOJHBIMU TTapaMeTpaMu
quis anroputMa XY_MND.
OTuer BKIIIOYAET CIAEAYIONLYI0 HHPOPMAIHIO:
a) 3aJ]aHuE;
0) onrcanue (MCHOIb30BaHHBIN CIIOCO0) MOJKIIIOUEHHS rpaduueckoit OMOIoTeKH (Hanpumep,
graphics);
B) OIKMCaHUE HE MeHee 7 OCHOBHBIX METOJIOB, MMPEAOCTaBISIEMbIX Ipaduueckoit OuOIMOTEKOH, C
(parMeHTOM KO/1a M MJUTIOCTpaLlell pe3ysabpTara ero padoThl;
') KOJl OCHOBHOM MTPOTPpaMMBl, cojiepKamuil QyHKIIUU MOJEIUPOBAHUS CETU U (PYHKIIMH
oToOpakeHHsI pe3yiIbTaTa MOAEIHUPOBAHNUS;
1) WULTIOCTPAIIUU PE3YJIHbTATOB MOJICITUPOBAHMS CETEH (pacmpenesieHne TOYeK Ha TUIOCKOCTH) C
yKa3aHHEM BCEX MCMOJIb3YEMBIX BXOJIHBIX TAPAMETPOB aJITOPUTMa MOJICTTMPOBAHUS CETH, JUIS
KOTOpOM IMpe/icTaBiIeHa UILUTIOCTpaUs

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:
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3HaTh: BCTPOCHHBIE M BHEIIHUE 1.Ha xako#i Teopeme 6azupyeTcst mpeaioKeHHBINA
OMOIMOTEKH S3BIKOB anroput™ XY MND?

2.Yto yTBepxkmaeT “npaBmiio AByx(Tpex) curm"? Kakoe
npaBuiio 6osee crporoe?

3.Kakue ocHOBHBIE XapaKTEPUCTUKHU €CTh Y TAKHX
rpadu4ecKrx MPUMHUTUBOB, KaK “(purypa Ha
IIJIOCKOCTH™?

YMers: HCIIOJIb30BaTh 1. YxaxuTte crocod nepeBoia GU3NIECKO BETHUUHBI
BO3MOXXHOCTH  BCTPOEHHBIX U (TOYKHM Ha BEIIECTBEHHOW OCH) B TOUKY OTOOpakKeHUsI Ha
BHEIITHUX OWONHMOTEK, a TaKKe rpadUueCcKOM MOJIOTHE

rpagudyeckue  OMOJIMOTEKH ISt 2.Ilpennoxxure crocoObl peasin3anuu GUrypsl, He
BU3YaJIU3aI[H PEILICHUN BXO/ISIIIEH B pealu30BaHHbIC B OMOMINOTEKE

rpaguyecKrie MPUMUTHUBBI, HAIPUMED, “YIIBIOKY WIIH
“Kpbu10 6ab0uKH”.

3.YKkaxuTe, KaK Bbl pealiu3yeTe BbIBOJ HA MIIOCKOCTH
rpaduK Kakoi-m1u0o GpyHKIMH OT OTHOTO apryMeHTa,
MIpUYEM TakK, 4TOObI ObUIH MOKA3aHbl BCE YETBEPTHU
IJIOCKOCTH.

Onucanne MKAJbI OIIEHUBAHHS:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBINOJIHEHO B TIOJITHOM 00bEME MJIH BBITIOJIHEHO MTPEUMYIIIECTBEHHO BEPHO, TAaHBI OTBETHI HA
BOIIPOCHI MTPETIOIaBaTeIs

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu evinoneHus snanusa: OneHKa "Xopoo" BICTABIISIETCS €CIIN 3aJaHUE
BBITTOJIHEHO MTPEUMYIIECTBEHHO BEPHO, HO UMEET OITMOKH B BHITIOJIHEHUH WIIA HE COOTBETCTBYET
TpeOOBaHUSAM JIOKYyMEHTHPOBAHUS B MIOJIHOM 00BEME, JaHbl OTBETHI HA BOIIPOCHI IPENoiaBaTess

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CJIM 33/1aHUE BBITIOJIHEHO HE B CPOK, HE C IEPBOTO pa3a, HO MPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBINOIHEHO, TMOO Ha 3aIIuTe
CTYACHT HE CMOT OTBETUTh Ha BOIPOCHI NEPIOAABATEINS IO CBOEH MHINBUIYaIbHONW 4acTH paboThI

4 cemecTtp

KM-10. 3amura padorst Ne7 "luHaMmuyecKkue MACCHBbI B KauecTBe MapaMeTpoB
noanporpamm B C(C++)"

®opmbl peanusanuu: KomnerorepHoe 3a1aHue

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHUsi KOHTPOJbLHOI0 MepONPUATHA: 3apaHee omnpesenseTcs oluiee 3aqaHue
Ha rpynny (C MHOUBUAyalu3alyeil Mo BapuaHTOM KOHKPETHOM 3aJayu) JUIs CaMOCTOSITENIbHOMN
paboThl B KauecTBe JAoMaIlHero 3aganus. HeoO0xoaumo peann3oBaTh NpOrpaMMHBIN KOJ| PELIeHHUS,
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COMPOBOJUTL  pelIeHHe crenupuKanuen-oTyeToM. 3almTa COCTOMT B JEMOHCTPAlUU
paboTOCIIOCOOHOCTH TMpOTpaMMbl Ha TecTax (WM C TOMOIIBIO KOHTPOJBHOW (OpMyIbl) B
KOMIIBIOTEPHBIX Kiaccax. HeoOXoauMo OTBETUTh Ha KOHTPOJIBHBIE BOMPOCHI MPETOJaBaTelis I10
TeMe paboThI

KpaTtkoe conepkanue 3a1aHusi:
1. B 3agauax 3aaHbl OJHOMEPHbIE MAaCCHUBBI (BEKTOP, BEKTOP-CTOJIOEI) U ABYMEPHBIE MACCUBBI
(MaTpunel). Pa3MepHOCTh MaCCHBOB OIIPENENAETCSI CMBICIIOM 3a7auu.
2. Hanmcarb nporpaMmy peuieHus 3aauu, UCIONb3yA A3bIK nporpammupoBanus C (C++)
(MOHO UCTIOJIL30BATH JIFOOYIO JIOCTYITHYIO Cpey pa3paboTKu).
3. IIpu pemniennu 3a1auu UCMOJIB30BATh JUHAMUYECKOE pacpe/IeieHUE MaMsITH.
4. cionb30BaTh MOANPOrPAaMMBI, peaTu3yromue GyHKIUHU: BbIACICHUE TaMITH 110 MAaCCUB
(w/unm MaTpuIry), OCBOOOKIEHUE, BBIICJICHHON TaMsTH, BBOJ 3HAYEHUN B MacCHUB (HU/HIIH
MaTpHIly), BEIBOJ MaccuBa (MaTPHIIbl) HA KOHCOJIb.
5. Jlns HenocpeICTBEHHOTO PeLIeHHMs 33/1a4U, BBIJICIUTh HE MEHEE OJIHON BCIIOMOTaTeIbHON
GyHKIMH, TOMUMO QYHKIUHN U3 1. 4.
6. OcylIecTBUTh MPOBEPKY HA AHOMAIHUHU ISl pa3MEPHOCTEN MacCUBOB B COOTBETCTBUU C
3aaueil, HanpuMep IpYU YMHOKEHHH MaTPHI], HEOOXOAUMO MTPOBEPUTH HX COTIACOBAHHOCTD
(ecu HE CKa3aHO MHOE, BEKTOPBI CUUTAIOTCS 33JJaHHBIMU B N-MEPHOM €BKIIUIOBOM
IIPOCTPAHCTBE).
7. IIpoBecTu cepuio TECTOB C LENbIO MPOBEPKU pabOTOCIIOCOOHOCTH KOJa, a TaKkKe
paccMaTpuBasi BRIPOXKICHHBIE CITydan pa3MepHOCTEH MacCHBOB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YmMmerp:  pemiath  3amaud = C 1.«TpancrioHnpoOBaTH» MaTpUIly A OTHOCHUTEIBHO
NPUMEHEHHEM pPEKYPPEHTHOTO | NO0OOYHOM AMaroHaIH, a MaTpuly B — oTHOCcHTENHHO
PEKYypPCHBHOTO MOJIX0a, TJIAaBHOU
UCII0JIb30BaTh JMHaMHUYECKUe 2.CBUHYTH MaTpuily A IUKINYECKH OTHOCUTEIIBHO
CTPYKTYpPbI JaHHBIX cTOO1OB: 1-i cTonbel Ha MecTo 2-ro, 2-i Ha MeCcTO 3-TO
U T.J.
3.BBIUUCINTE ONpeeTUTeNN TPETHEro MOPSIIKA IS
3amaHHbIX MaTpull A u B

Onucanue MIKAJbI OLEHUBAHUS

Ouyenxa: 5
Hudienuii nopoe sévinonnenus 3adoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B TTOJTHOM 00beMe WIIH BHITIOTHEHO MPEUMYIIIECTBEHHO BEPHO, TaHBI OTBETHI HA
BOMPOCHI MIperoaBaTens

Ouenka: 4
Huodicnuii nopoe eévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xopomo" BhICTABISETCS €CIIH 3aJaHie
BBITIOJTHEHO MTPEUMYIIECTBEHHO BEPHO, HO IMEET OIMUOKH B BBHITIOJTHEHUH UM HE COOTBETCTBYET
TpeOOBaHUSM JOKYMEHTHPOBAHUS B TTOJIHOM 00beMe, JaHbI OTBETHI HA BOMPOCHI MPEMOAaBaATENS

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHKa "yI0BIEeTBOPUTENILHO" BEICTABIISAETCS
€CJIM 3aJIaHue BBIITOJIHEHO HE B CPOK, HE C IMIEPBOTO pasa, HO MPEUMYIISCTBEHHO BHITIOJTHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA! OI_IGHKa "HCYI[OBJICTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aJaH1EC BBIIOJIHCHO HCBCPHO HUJIU IMTPEUMYIICCTBEHHO HE BLIIIOJIHCHO, 00 Ha 3alIUTe
CTYACHT HC CMOI' OTBCTUTL HAa BOIIPOCHI IIEPIIOAAaBATECIIA 110 CBOCH HHI[HBHI[Y&JIBHO?I qacTu pa6OTBI

KM-11. 3ammrTa padorsl Ne8 " /luHaMu4eckue MacCHBbI U PEKYPCHUBHBIE AJITOPUTMBI B
C(C+)"

®opmbl pean3anuu: KoMIbIOTEPHOE 3a1aHKE

Tun koHTpobHOrO MeponpusTus: Jlaboparopnas padbora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJbLHOI0 MepONPUATHS: 3apaHee onpeensercs odlee 3a1aHue
Ha Tpynmy (C MHAMBHIyalW3aluedl M0 BapHaHTOM KOHKPETHOH 3aqaun) Uil CaMOCTOSITEIbHOMN
paboThl B KauecTBe JoMallHero 3afganus. Heo0xoaumo peaan3oBaTh MPOTrPaMMHBIN KOJ| peIIeHuUs,
COIIPOBOJIUTh  pelIeHHE crneuu(puKanueii-oTueToM. 3ammTa COCTOMT B JEMOHCTpAIMU
paboTOCIIOCOOHOCTH TMMpOTrpaMMbl Ha TecTaX (WJIM C IIOMOINBID KOHTPOJIBHOW (OpMYJbl) B
KOMITBIOTEPHBIX Kilaccax. HeoOXoauMo OTBETUTh HAa KOHTPOJIBHBIE BOMPOCHI MPETOAABATEINS 10
TeMe paboThI

Kpartkoe cogep:kanue 3aiaHu:

1. B 3agauax 3a7aH OJHOMEPHBII THHAMUYECKUI MAaCCUB JUIUHBI N.
2. Hanucatpb nporpaMmy penieHus 3a1aqu, HCIONIb3Ys s3bIK mporpammupoBanus C (C++)
(MOHO UCIOJIB30BATH JIIOOYIO TOCTYIHYIO Cpeay pa3paboTKu).
3. OcymiecTBUTh IPOBEPKY HA aHOMAJIHIO JJIsl pa3MepHocTu MaccuBa (N <= 0).
4. IIpoBecTu cepuio TECTOB C LEIbI0 MPOBEPKU pabOTOCTIOCOOHOCTH KOJIa, a TaKkKe
paccMaTpuBasi BRIPOXKICHHBIC CITydal pa3MepHOCTel MacCUBOB. Pexomenganmu o
pasmepHocTsaM: N =0, 1, 2 (MuHUMAaIbHAS YETHAS Pa3MEPHOCTh), N = 3 (MUHUMAJIbHOE
JieNieHre Ha HEYETHOU pa3MepHOCcTH), N = 9 (HeyetHas), N = 10 (yetHas). TectupoBanwue,
CBSI3aHHOE CO 3HAYEHUSIMHU MacCHUBa HEOOXO0IMMO MPOBOIUTH COTJIACHO CMBICITY 33/1a4H 11O
BapUaHTYy.
5. OdopmMuTh OTYET:

a. hopMynupoBKa 3a/1a4M ¢ UMEHOBAaHHEM JIAaHHBIX COTJIACHO MTPOrPaMMe;

b. Ko mporpaMMbI ¢ KOMMEHTApHUSIMU;

C. pe3yJIbTaThl TECTUPOBAHUS, CBEJCHHBIC B TA0OIHILY;

d. HapuCOBaTh MOJHOE JIEPEBO PEKYPCUBHBIX BBI30BOB JUIsl pa3MEPHOCTH N = 9, MOACYUTAB B
HEM 00bEM U INIyOUHY peKypcUH

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

YMers:  pemlate  3ajadd € 1.Ecnu notpebyercst mucath peKypCUBHBIN alTOPUTM B
NPUMEHEHUEM pPEKYyppEeHTHOIO U YCJIOBHAX OrpaHUUYEHMsI Ha pa3Mep NaMsITH CTeKa, KaKyro
PEKYPCUBHOTO noaxoza, PEKYypCHIO CIeayeT BHIOpaTh?

UCIIOJIb30BaTh JTMHaMHUYECKre 2.Ecnu notpebyeTcst mucaTh peKypCUBHBIN alropuT™ B
CTPYKTYPHI TaHHBIX YCIIOBHSIX OTPpaHUYEHUS Ha BPEMsI UCTIOTTHEHUS

IporpaMmsal, KaKyro pEKYpPCUIO CIICAYCT BBIGpaTB?
Jns zamassOro ogHOMepHOro MaccHBAa J H2 N 3IeMEeHTOB ¢ IOMOINBID pe-
KYPCHEHOH ()YHKIHH MPOBEPHTE, UTO [T BCEX 3MEMEHTOE MACCHBEA BEIION-
maeTca yonoeHe ¥ < 0. B pexypcHEHOH §yHKIMH Ka#IE pa3 OeTHTE pac-
CMATPHBAaEMYH JaCTb MACCHBA IIOIOIAM, NIPOBEPAA BEIIONHEHHE YCIOBHA C
IIOMOIIBED 3TOH e QYHKUHE CHAYATA B IeBOH OMOBHHE, 4 33TeM [PH Heob-
XOZHMOCTH H B IPaBOH NOJOBHHE. PeKypCHBHEIE BEIZOBEL 3aKAHTHEATh, KO-
r7a ocTaHeTed TOMRKO OJHH 3IeMeHT B PAacCMATPHEIEMOH JacTH MAcCHEA.

4 1 4
Hampmvep, mus N=4: [ (¥ <0)=[ KF <0)&[ k¥ <0).

=l -]

i=3

3.
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Jna 3agaHHOTO OJHOMEPHOTO MAccHEA 4 H3 V 3MEMEHTOB ¢ NOMOIIBID pe-
KypcHEHOH (YHEIHH HaHTH 3HadeHHe MHHHMAIBHOIO IEMEHTA MAacCHBA.
B perypcHEHOH (YHKIHH KaiIEH pa3 JelHTE PACCMATPHEAEMYH 9acTh
MAcCHBA Ha JBE WaCTH: OJHY TPETh H JBEe TPETBHX, BETHCIAA MHHHMYM C
MOMOINE 3TOH e (YHKIUHH CHAIaNa B NeBOH TacTH. A 3aTeM H B IIPaBoiH
49acTH. PeKypPCHBHEIE BEI30BEI 3aKaHTHBATh, KOTAA OCTAHETCA TOIBKO OJHH
NIEMEHT B PACCMATPHEAEMOH 9acTH MacCHBa.

L] 2 []
4 Hanpmuep. a1z N'= 6" min4 =nﬁﬂL11)i]11-11;11)1;114]-

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIECTCS €CJIM 3aJaHue
BBITIOJTHCHO B TIOJTHOM 00beME WIIH BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, TaHBI OTBETHI HA
BOIPOCHI MTPETIOaBaTes

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OLeHKa "Xopouo" BEICTaBISETCS €CIH 3aJaHue
BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, HO IMEET OIIMOKH B BBHITIOJHEHUH WM HE COOTBETCTBYET
TpeOOBaHUSAM JOKYMEHTHUPOBAHUS B IOJTHOM 00beMe, TaHBI OTBETHI Ha BOMIPOCHI MPEIOo1aBaTeNs

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CJIM 3aJIlaHue BBIITOJIHCHO HE B CPOK, HE C IMIEPBOTO pasa, HO MPEUMYIIECTBEHHO BHITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MMPEUMYIIECTBEHHO HE BBIIIOJIHEHO, JTHOO0 Ha 3allUTe
CTYJCHT HE CMOT OTBETHUTbH Ha BOTPOCHI TIEPITOIABATENIS 110 CBOCH MHIUBUIYATBHON 9acTH PabOTHI

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

®opmbl peaauzannu: KomnerorepHoe 3a1anue

Tun kourpoasHoro meponpusitusi: KonrponsHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpoueaypa nmpoBeaeHUusi KOHTPOJILHOro MeponpusTusi: [IpoBoauTtcs Ha naboparopHOM (WK
NPaKTUYECKOM) 3aHATUH B (hopMe peasinzaiiuu pabouelt mporpaMmsl B J1t000# cpefie, TO3BOIIoImeH
BBIMOJHATh OTJIAJKY W 3amyck Ha s3bike mnporpammupoBanHuss C (C++), uro obecrieunBaeT
BO3MOXXHOCTh CAMOKOHTPOJISI TP BBHIMOJIHEHUH peleHus. Ha BeimonHeHue 3aganus otBoautcs 80
MUHYT, paboTa oTchbuIaeTCs B TeKCTOBOM (hopmare 1o noure OCOII

Kparkoe conepxxanue 3agaHus:
3ananmue. Jlansl 3a1a4u, pemaeMple C IOMOIIBIO IUKIMYECKUX AITOPUTMOB. 3a/1a4l UMEIOT
JBe (OPMYIUPOBKU: IPOCTYIO «A» — C IMOCTOSTHHBIM BO3/ICHCTBYIOIIMM TapaMETPOM;
ycnoxkHeHHY10 «b» — Monudukanuio «A» ¢ N3MEHSIOMUMCS BO3IEHCTBYIOIINUM apaMETPOM.
JlomycTuMble peLIeHHUS
a) C BBIBOZIOM PEKYPPEHTHOTO COOTHOIIICHHS, B ITUKJIC, C BBIBOJIOM Ha 3KpaH Pe3yJIbTaToB
paboThI KaXKIOTO I11ara;
0) UCTIOIB30BaHKE PEKYPCUBHON (DYHKIIMH JIJIs1 TTOJIYISHHST KOHEYHOTO pe3yiibTara 3a N I1aros;
C) UCTOJIb30BAHNE PEKYPCUBHON (PYHKIIMHU C BHIBOJIOM Ha SKPaH Pe3ybTaTOB pabOThI KaXKIA0T0
niara peKypcuu

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

‘3HaTBZ MIOHSTHE peKyppeHTme‘ 1.
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COOTHOIIEHUW U METOJIbl PEKYPCUU 3apaboTHas 1maTa CIIyXailero B ssHBape cocTaBmiia Z
py0. BeIBecTH TTPOTHO3UPYEMYIO 3apIlIaTy IS
KaKIO0T0 MecsIla TEKYIIETo To/1a B IPEAIOI0KEHIH
€XKEMECSYHOTO YBEJIMYCHUS 3apiuiaThl Ha P %o (110
OT-HOIIEHUIO K MPEABIAYIIEMY MECSILY)

B ghespane npeononacaemviii kosgppuyuenm
unoexcayuu 3apabom-Hoi niamsi pagen p %, a 8

B | kascoom cnedyrowem mecaye ymenvuiaemes 8 2 paza
(no omuouweHUI0 K npedvloyuemy mecayy)

OTKpBIT cueT, cogepxkamumii Z py0. B Hauasne kaxmoro
CJIeTyFOIIEero Mecsia Ha Hero mepeBodsT Y pyo.

A | Xparaumas cyMMa eXeMecsIHO Hapac-TaeT Ha P %0
(mpoueHTHas ctaBka). ONpeaenuTs ec 3HaYCHHE B
xouue 1, 2, ..., N-ro Mecs1ia HaKOILJICHHS

B nepsom mecaye edxcemecsaunasn npoyeHmuas cmaexa
pasua p %, a 6 Kasic-0blil cedylouull Mecsy

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

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "OTINYHO" BBICTABIISIETCS €CIIH
MpaBUJILHO BBIMOJHEHO 3aaanue "b" Bcemu cmocobamu "a) - ¢)"

Ouyenka: 4
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
NPaBUIBHO BBIMOIHEHO 3aaHue "A" criocobom "c)" U mpaBUIIbHO BBINOJIHEHO perienue "b"
criocobom "a)"

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua. OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM MTPaBWJIbHO BBINOJIHEHO 331aHue "A" nBymsa criocodbamu "a) u ¢)" NJIM npaBuibHO
BbINosHeHo peuenue "b" ciocobom "a)"

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJTU TIPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-13. 3amuTa pa6orsl Ne9 ""JjieMeHTHI (PyHKIMOHAJIBLHOTO IPOrPpaMMHUPOBAHUS B
Python™

®opmbl peanusanuu: KomneorepHoe 3a1aHue

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeeHUs1 KOHTPOJLHOIO0 MEePONPUATHS: 3apaHee OIpeensercs: oolee 3ajaHue
Ha rpynny (C MHOUBUAyalIu3alyeil Mo BapuaHTOM KOHKPETHOM 3a/Jayu) JUIs CaMOCTOSITENIbHOMN
paboThI B KauecTBe JAoMallHero 3aganus. HeoOxoaumo peann3zoBaTh NpOrpaMMHBINA KOJI peleHHs,
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COMPOBOJUTL  pelIeHHe crenupuKanuen-oTyeToM. 3almTa COCTOMT B JEMOHCTPAlUU
paboTOCIIOCOOHOCTH TpOTpaMMbl Ha TecTax (WJIM C TIOMOIIBIO KOHTPOJBHOW (OpMyIbI) B
KOMIIBIOTEPHBIX Kiaccax. HeoOXoauMo OTBETUTh Ha KOHTPOJIBHBIE BOMPOCHI MPEMOAaBaTENs IO
TeMe paboThI

Kpartkoe cogep:kanue 3aiaHuA:
JlaGopatopHas paboTa nperHa3HavyeHa JUIsl 3aKpEeIUIeHUs] MaTepuana, U3y4eHHOTo Ha
npaktudeckom 3anstun: pynkuuua map(), reduce(), filter() u zip(); rereparopbl CIUCKOB.
Heo6xo011uMo caMOCTOATENIBHO TPOPadOTaTh BOIPOC, — B KAKUX 3a7adyaX MOTYT ObITh IOJIE3HbI
¢dyHKIMM 00pabOTKH TaHHBIX B OCIEI0BATEIBHOCTAX M FeHEpaToOphl CIUCKOB. Ipeanaraercs
BO3MOYKHOCTb BbIOOpA: @) IPUMEHUTh HOBBIE BO3MOXKHOCTH JJIS 33/1a4, PELIaeMbIX paHee
(ampeca pacmonoxeHus: 3a1aun | ceMecTpa; 3a1aum 2 cemectpa); 0) caMOCTOATEIHHO
OpUIyMaTh 3a/1a4y, cOpMyIUPOBATh U PEIINTb.
[Tpu pemennu BapuaHTta 6), CTOUT 0OpPaTUTh BHUMAaHKE, YTO HauOOJIee HHTEPECHBI 3a1a4H,
CBsI3aHHBIE C 00Pa0OTKOM pa3IMUHBIX JAaHHBIX COCTABHOI'O THIIA, HAIIPUMEp JaHHbIE O LIBETaX B
nBerouHoMm Mmarasune (HasBanue, Ctpana npousBoaurens, [lata nocrasku, Konnuectso,
CroumocTs 3a euHUILY) U T.11. Takke MHTEPECHBI 3aJjauu, CBA3aHHbIE C 00pabOTKON TEKCTa,
HAIPUMED «MEeKCH, Kaxicoas CmpoKa KOmopo20 co0epicunm Gamuiuio, ynopaoodums no
anghasumy» UM «pacneyamamo 6ce YUCid, 6CMpedarouecs 8 3a0aHHOM MeKCme».
Odopmuth crienupuKannuo-oTIeT

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh:  OCHOBHBIE  KOHILIENLUHU 1.Moxer nu pynkuusa map() paboTaTb ¢ HECKOJIBKUMU
IIPOrPaMMHUPOBAHHUS cnuckamu?
2.Yro Oyner, ecnu pyHkuus map() win zip() moiaydat B
KAaueCTBE PryMEHTOB CIIMCKHU Pa3HOH IJIUHBI?
3.MoxHo 511 ipu (POPMHUPOBAHUM CITUCKOBOM cOOpKU
ucrnoinbp30Bath KoHCTpyKuio "if'"'? KoHcTpykiuio
“if...else™?
YMeTb:  NPUMEHATH  S3BIKOBBIC 1.IlycTb TEKCTOBBIH (aiisl COCTOUT U3 CTPOK BHJA:
BO3MO>KHOCTH MIOTOYHOU 6

00pabOTKN JAHHBIX I TUTTHYHBIX
3a/1a4y

-123
12 -30
120
23

10 13
-716

Chopmupyiite CUCOK, KAk AJIEMEHT KOTOPOTO
OyZIeT MpeacTaBiIsaTh COOOM CITUCOK U3 Maphl YUCEI
(pacnosyio’KeHHOM B OHOM CTPOKE UCXOAHOTrO (aiina)
HCIOJIB3YSl CHHTAKCUYECKYI0 KOHCTPYKIIHUIO "CIICKOBOM
coopku"

2.I1ycTh 3aaH CIIUCOK, COACPKAIIUN IENTbIE YHCIIa.
Co3spaiiTe ¢ MOMOIIBIO KOHCTPYKIIMU ““CITMCKOBOM
cOOpKHU” HOBBIN CIHCOK, KOTOPBIN OYJET COCTOATD U3
KBaJIPaTOB 2JICMEHTOB UCXOHOTO CITUCKA

3.Ilycth 3amana cTpoKa MPOU3BOIBHBIX CHMBOJIOB.
Co3spaiiTe ¢ MOMOIIBIO KOHCTPYKIIMU “CITUCKOBOM
COOpKHU”™ CIHCOK, KOTOPBINA OYIET COCTOSATH TOIBKO U3
CHUMBOJIOB, H300pakaromux MUGPBI B HCXOTHOU CTPOKE
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https://yadi.sk/d/iHHZiA3y5ggWtg
https://yadi.sk/d/v-iDzgL8sBD4BA

Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B TIOJTHOM 00'b€ME WIIH BBITIOTHEHO MTPEUMYIIIECTBEHHO BEPHO, IaHbI OTBETHI HA
BOIIPOCHI ITPETIO1aBaTEIs

Ouyenka: 4
Huoicnuii nopoe evinonenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIH 3aJaHue
BBINOJIHEHO MTPEUMYIIECTBEHHO BEPHO, HO UMEET OIMIUOKH B BBITIOJIHEHUH MM HE COOTBETCTBYET
TpeOOBaHUSAM JTOKYMEHTHPOBAHUS B TIOJTHOM 00BEME, JaHBI OTBETHI Ha BOIIPOCHI MPETOaBaATEIIS

Ouenxa: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BHICTABIISAETCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HE B CPOK, HE C TIEPBOTO pa3a, HO MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMMPEUMYIIECTBEHHO HE BBIIIOJIHEHO, JTH0O0 Ha 3allUTe
CTYJCHT HE CMOT OTBETHTbH Ha BOTIPOCHI TIEPITOABATEIS 110 CBOCH MHIUBUIYATBHON 9acTH PabOTHI

KM-14. 3amura padorsi Nel( "Metoabsl npudJInKeHUus1 KOpHeil. YKa3aTe/b Ha
¢pynkuuro B C(C++)"

®opmbl peanuzanuu: KomneotepHoe 3a1anue

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 10

IIpoueaypa npoBeleHUs KOHTPOJbLHOIO0 MEePONPUATHA: 3apaHee olpeensercs ooliee 3ajaHue
Ha rpynny (C MHOUBUIyalIu3alUeil 10 BapuaHTOM KOHKPETHOM 3aJauu) Ui CaMOCTOSITENIbHOMN
paboThl B KauecTBe JAoMallHero 3aganus. HeoOxoqumo peann3oBaTh NpOrpaMMHBIN KOJ| PELIeHHUs,
CONIPOBOJIUTh ~ pEIIeHHE Crenu(puKanueii-oTyeToM. 3amuTa COCTOMT B JE€MOHCTpAIHH
paboTOCIIOCOOHOCTH MpOrpaMMbl Ha TecTaX (WIM C TOMOIIbIO KOHTPOJIBHOW (opMyiel) B
KOMITHIOTEPHBIX Kilaccax. HeoOXoauMo OTBETHUTh HAa KOHTPOJBHBIE BOMPOCHI INPETOAABATEINS 10
TeMe paboThI

KpaTkoe conep:kanue 3a1aHusi:
1. Ilenbto paboTHI ABISETCS U3yUEHUE MPUOINKEHHBIX METO/IOB IO UX CIOBECHOMY
OTIMCAHUIO U CAMOCTOSTEIIFHOE HAIMMCAHUE AITOPUTMA, & TAKXKE OCBOCHHE CITOCO0a Imepeaadun
(GYHKIINH B Ka4eCTBE apTryMeHTa APYTroil QyHKIIHH.
2.  Metozpl ONMCAHBI B OTACIBHO MpritaraeMoM (aiiine «MeTo bl HaX0XICHUS KOPHS
byHKIMOHaTBHOTO ypaBHEeHU. pdfH[1].
3. B kauecTBe nmpuMepa BrIOpaHa 3a7a4a HaX0XJICHUS KOPHS (PYHKIIMOHAIIBHOTO YPaBHEHUS
Ha oTpe3ske [A; B]. 3amaua, cpopmynupoBanHas yis 6a30BOro Meroa Oucekmuu[2], u
BapHaHTHl YPaBHEHUI MPUBECHBI B (aiiie «BapraHThI 33124 BEIYUCIICHHUS KOPHS
ypaBHeHH.pd .
4.  Heo0X0auMO COCTaBHUTH aJITOPUTM W HAKCATh MTPOTPAMMY PEIICHHS 3a/1a49H, UCITOJIBb3Ys
s3Ik porpammupoBanus C (C++), nBymst metogamu. [IepBbiif MeTo1 — 3TO METOJT OMCEKITHH,
a BTOpOM:
a.  meron HeroroHa(kacatenpHbIX) 1715 BapuaHToB 3*k+1;
b.  Merox cexymux s BapuantoB 3*k+2;
C. MeToJ Xopa s BapuantoB 3*k+3, rme k=0,1,2,...
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5. Kaxaprit MeTon nomxeH ObITh perieH Uit 1ByX Gyukuuit: pynkmus N u pynkuus N+5 u3
criicka BapuanToB (11.3), rae N — Homep mo xypHany. JlomkeH ObITh 3a1€MCTBOBAH CITOCOO
nepenayn GyHKIHUU B peaqTnu3yeMblii METO]] C IIOMOIIBIO YKa3aTessi Ha (QYHKIIHIO.

6. OcymecTBUTh MPOBEPKY HA aHOMAIIMIO JIJIs 3a1aHHOTO oTpe3ka: 0 < A< B < 2.

7. TlpoBectu cepHro TECTOB IS ABYX METOAOB U ABYX (PYHKIIMH B KaXKJIOM U3 METOOB U
tou”octu Eps = 1072, 104, 1076, 107-8. Ha sxpan nomKHA BBIBOJIUTHCS CIASAYIOIIAst

MeToa ¥ HoMep GyHKIMH (OJWH pa3 Ha CEPHUI0 TECTOB);

KOJINYECTBO UTEpALUN 11 3aJaHHON TOYHOCTH;
3HAYEHHUE JIEBOM YaCTH ypaBHEHUSI, €CJIM B KAU€CTBE apryMEHTA MOJICTaBUTh HAMICHHBII

uHpOpManus:

a

b.  TounoCTS;

C.  pelIeHHe ypaBHEHUS;
d

€

KOPEHb YpaBHEHU.
Odopmurts oTyer:

oo o

(dbopMyIHMpOBKa 3a/1a4i C IMEHOBAHUEM JIAHHBIX COTJIACHO MPOTPaMMe;
KpaTKoe U3JI0)KEHUE METO/1a, KpOME METOo/1a JAEJIeHUs OTpe3Ka MOoIojaMm;
KOJ] IPOTrpaMMbl C KOMMEHTAPUSAMU;

pe3yabTaThl TECTUPOBAHUS, CBEJCHHBIEC B TA0IMILY

[1] I'peuxkuna, I1.B. [IporpammupoBaHnue, 4. 1, DIEKTPOHHBIN Y4eOHO-METOANICCKHIA
Komruiekc 1o Harpasienuio 230100 Madgopmaruka u BerauciutenpHas texaunka / [1.B.
['peuxkuna. — Mocksa, 2012 r. © HUY MOU ( unu I'narosieB B.b. Visual Basic 6.0. Coopuuk
3alaHui IS JTa00paTOPHO- MPAKTHUCCKHUX 3aHATHH. MeToIn4deckoe mocodue mo Kypey

HNudopmaruka... MDOI,2000).

[2] On e — meTox feneHns OTpe3Ka HomoyiaM (METOJI TMXOTOMHH, METOJ ITpo0).

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTb: COCTaBJIATh  AJITOPUTMBI
pelieHuss 3aJad IO CIOBECHOMY
ONMCAHUIO METOJOB, NMPOU3BOJUTH
CPAaBHUTEIBHBIN aHaJIn3
AJITOPUTMOB 0  pa3InYHBIM
OLICHKaM KadecTBa aHAJIUTHYECKU
U Ha peaybHbIX TeCTax

1.ITycts ecth ¢pynkuuu Buaa int** foo(char*, double); u
void bar(); Kak cunTakcuuecku onucars GopMaabHbIE
apryMeHThbl pyHKIMHU int** baz( , ) TaK, 4ToObI
B (DyHKIMIO baz MOKHO ObUIO NepenaTh GyHKIMHU BUIA
foo u bar?

2.Ilycte ectb pynkumu Buga double** foo(); u void*
bar(int*, char*); Kak cuHTakcuuecku onucarb
¢dopmanbHble apryMeHTsl pyHkiuu void baz( , )
TaK, 4ToObI B QYHKIIMIO baz MOKHO ObLIO epeaaTh
¢bynkun Buaa foo u bar?

3.Ilycts ecth pynkuu Buaa int** foo(char*, double); u
void bar(); Kak my1g nono0HbIX QyHKIMI BBECTH
CHHOHHUMBI TUIIOB ‘‘yKa3aTeJlb Ha PYHKIHIO C IOMOIIBIO
Kiro4yeBoro ciosa typedef? Kak motom cuHOHUMBI
WCTIOJIH30BATh TIPU OMMUCAHUU (POPMATBHBIX apTyMEHTOB
Apyrux QyHKIMHA?

4.IlpoBeauTe CpaBHEHNUE PEATM30BAHHBIX BAMU METOJIOB
Ha OCHOBaHUM JIAHHBIX, MOJYYEHHBIX IIPH TECTUPOBAHUH,
a TaKk)Ke aHAM3HUPYsT COOCTBEHHO peaTU3aIlii METOJI0B
(B 4aCTHOCTH, BO3MO>KHbIE OTPAaHUYEHUS HX
MIPUMEHEHHUS).

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
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Onucanue xapaxmepucmuxu evinonenus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3aJjaHKe
BBITMIOJTHEHO B MOJHOM 00bE€ME MIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO, TaHbI OTBETHI Ha
BOIIPOCHI IIPENOAABATEIIA

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISETCS €CIIH 3aJaHie
BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, HO UMEET OIIMUOKH B BBHITIOJHEHUH UM HE COOTBETCTBYET
TpeOOBaHUSAM JOKYMEHTHPOBAHMS B ITOJIHOM 00beMe, JaHbl OTBETHI Ha BOTIPOCHI MPEIoaBaTesl

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CIM 3a/IaHUE BBITIOJTHEHO HE B CPOK, HE C TIEPBOTO pa3a, HO MPEHMYILECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBITOJIHCHO HEBEPHO HJIU TIPEUMYIIECTBEHHO HE BBIMTOIHECHO, TU0O HA 3aIIUTe
CTYJEHT HE CMOT OTBETUTbH Ha BOMPOCHI MEPIIOIaBATENs 10 CBOCH MHINBUAYAIbHON YacTU pabOThI

KM-15. (Tect Ne2) lunamuyeckue CTPYKTYPbI JAHHbBIX

®opmbl peaausanun: KomnbroTepHoe 3a1aHue

Tun kouTpoabHOro Meponpusitus: Tectupoanue

Bec kouTposabHoro meponpusitusi B BPC: 7

IIpouenypa mnpoBeneHHsi KOHTPOJIBbHOIO0 MEPONPHATHA: B TEKCTOBOM penakTope uepes
uHTepHeT. PacyetHoe Bpems |5 MMHYT, Uil BBIYMCIICHMM MOKHO HCIIOJIB30BaTh TEXHUYECKHE
cpeacTBa. BapuaHThl 3ajaHMil BBIUMCIIOTCS 1O HOMeEpPy cryaeHTa B Benomoctu BAPC.
Pesynbratel coxpansirores B OCOII MOU (6o B TecroBoit cucteme Moodle, Cisco Webex u nip.)

Kpartkoe conep:xxanue 3a1aHus:
Pabota opueHTHpOBaHa HA TPOBEPKY 3HAHUH MO TeMe “‘/IlnHaMUYECKHe CTPYKTYPHI JaHHBIX.

00630p METOIOB MOCTPOEHUS U aHATN3a AIITOPUTMOB” (4aCTh TEMBI)

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh:  OCHOBHBIE  IPHUHLUIIBI 1.YTto Takoe HHPOPMALIMOHHO-TIOTHYECKas CTPYKTypa
XpaHeHus, Jnoctyna U o0paboTKu naHHbIX? (2 Oana)

TAHHBIX B TUHAMHYECKUX 2.Uto Takoe nuHAMUYECKas CTpYKTypa qaHHbIx? (1 Oamr)
CTPYKTypax, 0a3zax MaHHBIX, MpHU 3.Crmcok - 3T0 HHPOPMAITMOHHO-JIOTHYECKAs HITH
NOTOYHOM W MHOTOIIOTOKOBOM TUHAMHYecKas CTPYKTypa JaHHBIX? (2 Oana)

IIPOrpaMMHUPOBaHUU

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

5.Kakwue Buabl nepeBbeB Bbl 3HaeTe? (2 Ganna)
6.Kaxue 6a3oBble onepanuu i paboThl CO CTEKOM BbI
3Haere? (2 6amna)

7.Kakwue 6a30BbIe Onepamyu i padOThI C 0YEPEIbI0 1
JeKoM BbI 3HaeTe? (3 6ama)

8.Kakue Bumpl 00xo0/1a nepeBseB Bbl 3HaeTe? (3 Oaia)
9.0numuTe aNropuTM MOCTPOCHUS YIIOPSAT0YEHHOTO
nepesa noucka. ['1e mpuMeHstoT Takue nepesbs? (3
6asa)

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

Onucanune MKAJbI OIlCHUBAHUSA:

Ouyenka: 5
28




Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku vtnoanenus 3nanus; OueHkKa "oTIMYHO" BBICTABIISETCA €CIIA B
pe3ynbTate 0TBETOB ObLIO HaOpaHO HE MeHee 16-Tu 6aIoB

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku evtnonenus 3nanus. OueHka "Xopouio" BbICTABISAETCS €CJIN B
pe3ynbTate 0TBeTOB ObUTIO HabpaHO He MeHee 12-Tu 6aioB

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM B pe3yJbTaTe OTBETOB ObLIO HaOpaHo He MeHee 10-Tu OanioB

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CII B pe3yJIbTaTe OTBETOB ObLIIO HaOpaHo MeHee 10-Tu GayioB

KM-16. (Tect Ne3) ba3bl nanabix. UHCTpYMEHTHI MHOTOIIOTOKOBOI'O
NMPOrpaMMHPOBAHUSA

®opmbl peanusanun: KomnbroTepHoe 3a1anue

Tun koHTpoBLHOr0 Meponpusitusi: TecTupoBanue

Bec kouTposabHoro meponpusitusi B BPC: 8

IIpoueaypa mnpoBeaeHHs KOHTPOJIbHOIO MeponmpusiTusi: B TekcToBoM pemakTope uepes
uHTepHeT. PacuetHoe BpeMs 20 MHHYT, JJIsi BBIUMCICHHA MOXHO HCIHOJB30BaTh TEXHUYECKUE
cpeacTBa. BapuaHThl 3ajaHMil BBIYMCIAIOTCS MO HOMeEpy cryaeHTa B Benomoctu BAPC.
Pesynbratel coxpansitorcs B OCOII MOU (1ubo B TectoBoii cucteme Moodle, Cisco Webex u ap.)

Kparkoe conepxanue 3aianus:
PaboTa opueHTHpOBaHa Ha IPOBEPKY 3HAHUHU 1O TeMe ““/[BonuHble (aiinbl. ba3pl JaHHBIX.

MHOronoToKoBo€ NporpaMMupOBaHue” (4aCTh TEMBI)

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh:  OCHOBHBIC  IPHHIUIIBI 1.Kakuie OCHOBHBIE TIOHATHS IPUHATHI B PEISIIMOHHBIX
XpaHeHus, JocTyna u o0paboTku 0azax maHHBIX? (2 Oana)

JTAHHBIX B JTUHAMUYECKHUX 2.Yto0 o3HauaeT NoHATHE “‘HOpMalibHasA (hopMa’ B TEOPUU
CTPYKTypax, 0a3ax IaHHBIX, HpHU 6a3 nanHbIx? (2 Oana)

MOTOYHOM H  MHOTOMOTOKOBOM 3.TaGnuia HaXOIUTCS B TIEPBOM HOpMaIBLHOU (hopme,
MIpOrpaMMHUpPOBaHUU ecnu. .. (mpoaomkure). (2 Ganna)

4.Kakue cBsI3M CyILECTBYIOT MEXy TabinaMu 6a3sl
naHabIx? (1 Gamn)

5.Kakue 3anpockl MOryT BO3HUKATh B 0a3ax naHHbIX? (1
Oasn)

6.[lpouecc — 370...(MpomoinkuTe) ). (2 Oaa)
7.loTok — »9T0...(MpomomKUTE). (2 OGamna)
8.MHOromoTo4YHoOCTh — 3TO...(TIPOAOIKHTE). (2
6asa)

9.IlosicHUTE Ha3HAYEHUE TAKUX CPEJICTB CHHXPOHU3ALINH,
Kak “cemadop” u “kputndeckas cexkuus’. (3 6anna)
10.ITosicHuTe Ha3HAYEHUE TAKUX CPENICTBA
CUHXPOHHU3AINH, KaK “‘B3aMMOMUCKIIIOUeHHe" (MIn
“3aMoK’’) 1 “coObITHE”. (3 Oasia)
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku blnonenus 3nanus; OueHkKa "oTIMYHO" BBICTABIISETCA €CIIU B
pe3ynbTate 0TBETOB ObUIO HaOpaHO HE MeHee 16-Tu 6aIoB

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 60
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopouio" BbICTABISAETCS €CJIU B
pe3ynbrate 0TBETOB ObUTIO HaOpaHO He MeHee 12-Tu 6aioB

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CIIM B pe3yJbTaTe OTBETOB ObLTO HaOpaHo He MeHee 10-Tu OanioB

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CII B pe3yJibTaTe OTBETOB ObLIO HaOpaHo MeHee 10-Tu 6ayioB

KM-17. 3amura pacyerHoro 3aganus Ne2 "/luHaMmu4ecKre CTPYKTYPbI JAHHBIX.
Pa3zpaborka cod6cTBeHHOro Kiaacca B Python. 3anucs u cuntbiBanue 00beKTOB (padora ¢
ounapubiMu aiiiamu). Peasnzanus urepupyemMoro o0beKTa U reneparopa B KJjacce"

®opmbl peaausanun: KomnbroTepHoe 3a1aHue

Tun koHTpOABLHOr0 Meponpusitusi: Pacuerno-rpaguyeckas padora

Bec konTposbHoro meponpustusi B BPC: 30

IIpoueaypa npoBeleHUsi KOHTPOJbLHOIO0 MEPONPUATHA: 3apaHee olpeensercs ooliee 3ajaHue
Ha rpynmny (Tpymma pa3OmBaeTcs Ha Opuragsl 1o 2-3 dejoBeKa) I CaMOCTOSTCILHOU U
KOJIJIEKTUBHOI pabOThI B KaueCTBE JOMaIHero 3afaanus. Heo6xonumo peann3zoBaTh MporpaMMHBIN
KOJ| peIleHHusi, CONPOBOAUTH pelleHHe crenudukanuen-orueToM (0JUH Ha Opuranay). 3ammura
COCTOUT B JEMOHCTpAalMM pPabOTOCIOCOOHOCTH MPOrpaMMbl Ha TecTaX (MWJIM € TOMOIIBIO
KOHTPOJIbHOM (OpMyJibI) B KOMIBIOTEPHBIX Kiaccax. HeoOXonauMo OTBETUTh Ha KOHTPOJIbHbBIE
BOINPOCHI TpenojaBareis mo Teme paboTbl. Ha 3ammre kaaplil uieH Opurajsl OTBeyaeT 3a
OTPEETHHYIO YaCTh BBIOJIHEHHON pabOThI MOJIHOCTHIO

Kparkoe conepxxanue 3agaHus:
1. Ilenbto paboTHI sABISETCS:
a. U3y4eHHE BHYTPEHHETO YCTPOMCTBA Pa3IMYHbIX JUHAMUUECKUX CTPYKTYp JaHHBIX,
MIOCTPOEHHBIX HAa OCHOBE Y3JIOB U CBSI3€H MEXKY Y3JaMH 110 IpeIonpeaeIeHHbIM 0a30BbIM
IpaBUJIaM;
b. ocBoeHuMe moHsATHS Kiacca B Python u monydeHue HaBbIka pa3pabOTKH COOCTBEHHBIX
KJIACCOB JJaHHBIX;
C. yMeHHUe paboTaTh B COCTaBe KOJJIEKTUBA, BECTH COBMECTHYIO pa3padOTKy IpoeKTa (JaHHas
paborta siBisieTcst OpuraaHoi 2-3 yenoBeka).
3. PaboTa BhIONHsETCS Ha s3bIKE TporpammupoBanus Python. B kagectBe mHPpOpManmoHHOTO
T0JIs y3J1a BO BCEX TUIAX CTPYKTYP MOKHO B3ATh BapHAHT — «I1E€JI0€ YMCIIO CO 3HAKOM.
4. J1514 OJTy4eHUs OLIEHKH BBIIIE «XOPOIIO» HEOOXOAUMO JIOMOIHUTH KJIacC METOJaMHU
__next W __iter , MpOAEMOHCTPUPOBATH UX PadOTY.
5. OdopmuTs oTUeT (0MH Ha OpUTATY):
a. hopMynupoBKa 3a1a4H;
b. ompeeneHre MoIEIMPYEMOH CTPYKTYpPHI JaHHBIX, €€ CXeMa;

30



C. OIHCaHME, PEATM30BAHHOIO KJIacca: CTPYKTYypa JaHHBIX C YKa3aHUEM MOJeH JaHHBIX;
0a30BbIE ONEpaIllUy U MTPOTPAMMHBIN KO X PEATU3YIOIIH;

d. moJIHBIH KO POrpaMMbl ¢ KOMMEHTAPHUSIMH;

€. pe3yJIbTaThl TECTUPOBAHUS TPOrPAMMBI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: IIPOrpaMMHUpPOBaTh
COOCTBEHHBIE KJIACCBI JUIS
TUHAMUYECKUX 00BEKTOB Ha
OCHOBAaHMU TNPUHATHIX 0a30BbIX
OIEpalMii B 3aJJaHHBIX CTPYKTypax
JaHHBIX C TPUMEHEHHEM HUX B
IPUKIIAIHBIX 3a7a4ax

1.Peanmu3oBath kiace «/JIEK» Ha 6a3e cchuIOYHOM
CTPYKTYpHI «JIMHEHHBIN ABYCBA3HBIN CIIHCOK)» CO BCEMU
OCHOBHBIMM ONEPALIUSMU AJI TOrO TUIIA CTPYKTYpPBI U
MIPOJIEMOHCTPHUPOBATH UX padoTy. JJo0aBUTH MeTON
«KOTIHS» — CO3JIJaHUE KOMMHU JIEKa I10 MTpaBUILy:

a. ecIM UCXOIHBIN Aek] yCTaHOBIIEH B COCTOSIHHE
«r0JI0Ba-XBOCT (MPsMOE HANpPaBJIEHHUE), TO €r0 KOnus2
— TMOJHAas UIEHTUYHOCTh UCXOTHOMY (TrojioBal=royoBa2,
XBOCT1=xBoCT2);

b. ecnu ucxoHbIM ekl yCTaHOBIIEH B COCTOSIHHE
«XBOCT-T0JI0Ba» (0OpaTHOE HANpaBJIEHUE), TO ETO
KOIUsA2 — NePEeBEPHYTHIN JIeK U HA3HAYEHO, YTO
XBocT1=rojoBa2, roaoBal =xBocT2

2.Peanu3oBaTh Kjacc «IMHAMUYECKask IPSIMOYTOJIbHAS
MaTpuia Ha 6a3e BCTPOSHHOTO THIA JaHHbBIX List B
Python. Peanmu3oBare MeTob! Kitacca:

a. co37aTh IMMYCTYIO MaTPUILY;

b. co3nanue nmycroit marpuibl pazmMepa NXM (BbiaesneHue
TaMSITH ),

C. 1o0aBjIE€HUE CTPOKH MOCIIE MOCIEAHEH;

d. mobaBneHue cTo01a MOCIIe MOCIEAHETO;

€. MOJIy4UTh (CUUTATh) pa3Mep MaTpUIbI;

f. M3MEHNTH, TPOYNTATH AIIEMEHT IO €ro HHAEKCaM;

g. HalTH 3JIEMEHT, yJIOBJIETBOPSIOIINI YCIOBUIO MTOUCKA!
«QJIEMEHT B JMana3oHe oT A 10 B», rne 4, B —
M3MEHsIEMbIE TapaMeTpbl METOAA

3.Peann3oBaTh Kilacc «OMHApHOE JepeBo» Ha Oa3e
HEJIMHEWHOTO TPEXCBSI3HOTO (MJIU IBYCBSI3HOI'O) CITMCKA.
PeannzoBaTh MeTO/IBI KiIacca:

a. co31aTh MMYCTOE JEPEBO;

b. co3nath qepeBo Ha OCHOBE MOTOKA TAHHBIX
(npegpuxcnasn bopma odxoaa B riryouny — KJII);

C. mevath OuHapHoro nepesa o npasury JIKIT
(ungpuxcnasn bopma);

d. mpoBepka MycTOThI OMHAPHOTO JepEeBa;

€. ynajgeHue OMHApHOTO JepeBa.

OnvH 13 TECTOB JUIs IEMOHCTPALUH:

8800 [BA**B**[*E**

861800 *A*B*B*[*/1*E* (20e * - nycmasa sepwuHa)
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unu ABBI/IE (6e3 ebieoda nycmoix 8epLiuH)

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B TIOJTHOM 00beME WIIH BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO, TaHBI OTBETHI HA
BOIPOCHI MTPEToaBaTes

Ouyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnonnenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CJIM 3aJaHhe
BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, HO UMEET OIIMUOKH B BHITIOJHEHUH UM HE COOTBETCTBYET
TpeOOBaHUSAM JOKYMEHTHUPOBAHUS B IOJTHOM 00beMe, TaHBI OTBETHI Ha BOMIPOCHI MPEI01aBaTeNs

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTENHLHO" BHICTABIISETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HE B CPOK, HE C TIEPBOTO pa3a, HO MPSHMYILECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 33JIaHUE BBIITOJIHCHO HEBEPHO HJIU TIPEUMYIIECTBEHHO HE BBIMTOIHECHO, TN0O Ha 3aIIUTe
CTYJIECHT HE CMOT OTBETUTb Ha BOMPOCHI NEPIIOAABATENS 10 CBOCH MHIUBUIYATbHON YacTH PabOThI
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 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 OHOU (DYHKITUU IS BBIYMCICHHS B MACCHBAX.

3agaya. Ecnu B 1e0YMCIeHHOM MacCHBE BCE DIIEMEHTHI YIOPSIIOYESHBI 110 HEYOBbIBAHHUIO 3HAYCHUI
3JIEMEHTOB, U3MEHUTh MACCHB I10 [IPABUILY: BHAYaJIe PACIIOIOXKHUThH BCE YETHBIC 3JIEMEHTBHI, Aajiee BCe
ocranbHble. CoXpaHeHHe UCXOJHOTO B3aMMHOTO TIOPSIIKA B YaCTSX MacCHBa HeoOs3aTeNbHO. BriaenuTh
aNbTEpPHATUBY

Jlektop

IIpouenypa nposenenust

[TpoBoauTtcs B ycTHOU (hopme Mo OuneTam B BHUJAE PEIICHUS 3aJa4d U TMOCIEAYIONIEro YCTHOTO
OTBETA 10 BOMpPOCY Teopuu. Bpems Ha moarotoBky oTBeTa — 30 MUHYT

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

1. Komnerenuust/Uuaukarop: UJI-1lyk1 Beimonnaser nouck HeoOxoaumMoi nHGopMaiuu, ee
KPUTHYECKHUH aHaIU3 1 0000111aeT pe3yabTaThl aHAIN3a I PEIIEHUs] TOCTABICHHON 3a1aun

Bomnpocel, 3axanus
1.HanmucaTtes nporpammy Ha si3bike C 11 pelieHus 3ajaun co BCTPOEHHBIMH MaCCUBaMU.
Hcnonb30BaTh HE MeHee 0JTHOW (DYHKIIMU 7S] BBIYUCICHUS B MACCUBAX.
3agauva. /laH yrmopsa0YeHHBIN 10 BO3PACTaHHIO [EIOYNCIeHHbIH MaccuB RF muHer fs.
OcymiecTBUTH MoMck kimoya Key MeTooM OMHApHOTO MOMCKA U BBIBECTH OTBET: “Kirou <Key>
Haiaen” win “xiarod <Key> He HaiifieH”’, B 3aBUCHMOCTH OT pe3yJbTaTa
2.Hamnucatp nporpammy Ha si3bike C Juisl pellieHus 3aJa4l O BCTPOCHHBIMU MacCHBAaMH.
Hcnonp30BaTh HE MEHEE OTHON (PYHKIIMH [Tl BBIYMCIEHUS! B MAaCCHBaX.
3anaua. [lan maccuB KB nnunb! L u3 nensix yncen. OcyniecTBUTh COPTUPOBKY MAacCUBA 110
yOBbIBaHUIO a0COTIOTHBIX 3HAUEHUN METOJIOM BCTaBKH
3.IloHATHE BBIYMCIUTENIBHOMN CIIOKHOCTH aJTOPUTMA U OLIEHKH CII0KHOCTH
4.JlaiiTe OIeHKY CIOKHOCTH JJIS alropuT™Ma 0OMEHHOU cOpTUPOBKH. [louemy paznenstoTcs
Takue IeHCTBUS, KaK “cpaBHEHHE” U “00MeH” (3JIEMEHTOB) IPH BBHIYMCICHUU CIOKHOCTH
AJITOPUTMOB
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Anroput™ - 370...
OTBeTHI:

1) abcTpaKTHaA UAK peasibHaa cMcTema, CnocobHan BbINOAHUTL AEUCTBUA, NpeAnncaHHble
WCNOIHUTENIO; 2) NOHATHOE M TOYHOE NpeAnncaHue UCMOIHUTENIO BbINOAHUTb ONpeaeneHHyo
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™ 10JIKEH NPEACTABIATh MIPOLECC PELICHHS 3a/1aul KaK II0CIe10BATEIbHOCTh
OTJENBHBIX JICHCTBUH; 2) KaXKJ0€ MPABUIIO aJITOPUTMa JJOJKHO OBITh OJJHO3HAYHBIM U HE
OCTaBJIATh MECTa JJIsl IPOU3BOJIBHOIO TOJIKOBAHMSL; 3) UCIIOJIHUTENb TOYHO 3HAET, KAKOe
JIEICTBHUE BBIIOJIHUTD CJIETYIOIIUM
Bepnsiit otBeT: 1
3.Vxaxure 0a30BbIC AITOPUTMUIECKHE 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 CYMMBI, 1151 0OpabOTKH MAacCUBOB; 2) € YCIOBUEM, C 3aJJaHHBIM YHCIIOM
HOBTOPEHUI; 3) /Ui BBOJIA IaHHBIX B IIPOrpammy, st 00paOOTKH 3HaYEHUH 3JIEMEHTOB
MaccHuBa
Bepnsiit otet: 2
S5.IIUKJ - 3TO
OtBeTsI:
1) anroputmMudeckasi CTpyKTypa, KOTopasi COJIEPKUT IPOBEPKY HEKOTOPOT'O YCIOBHUS; 2)
QITOPUTMUYECKas CTPYKTYpPa, KOTOpasi o0ecredrBaeT MHOIOKPATHOE BHIMOJIHEHUE HEKOTOPOI
COBOKYITHOCTH JI€MCTBHI; 3) OCie10BaTeNbHOCTD JEHCTBUI, CAEAYIOIMIMX OJTHO 32 IPYTUM
BepHsliii otBeT: 2
6.K nenouncieHHoOMy TUIY JaHHBIX OTHOCSATCS CJIEAYIOIINE 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 pexxuMe CUUTBHIBaHUS; 2) TEKCTOBOTO (paiiyia B pexxume 3anucu; 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) ycTOMUNBOCTH, €CTECTBEHHOCTD; 2) MPaBUIbHOCTh, HE3aBUCUMOCTh
Bepuriii otBerT: 1
9.Kakwue uncmna OyayT BBIBEJICHBI Ha KpaH?

for tin range(-7, -3, -1):
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print(t)

OTBeThI:
1) -3, -4, -5, -6, -7; 2) nukakue, Tak kak range() e paboraer ¢ OTPHUIIATEIHHBIMH YHCIAMHU; 3)
HUKaKue, TaK KaKk HapyIlIeH JUara3oH sl OTpUIaTeIbHOro mara: -7 < -3

Bepnpiii oter: 3
10.Kakue yncna OyayT BBIBEJCHBI HAa SKpaH?

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

print(t)

OTBeTHI:
1)-7,-6, -5, -4, -3; 2) -7, -6, -5, -4; 3) Hukakue, Tak kak range() e padoraer ¢
OTPHIATEIBHBIMHU YHCIAMHU;

Bepnbsiit otet: 2

2. Komnerenuusa/Muguxarop: U-1lonk-1 [lpumensier cpeacrsa MHPOPMALMOHHBIX,
KOMITbIOTEPHBIX U CETEBBIX TEXHOJIOTUH [l TOMCKA, XpaHEeHUs1, 00pabOTKH, aHAIN3a U
npeCcTaBIeHUs HHPOPMALIUU

Bonpocel, 3a1anns
1.HanmcaTts mporpaMmy ¢ HCIIOJIb30BaHHEM HECKOJIBKUX (YyHKIMK Ha si3b1ke Python s
pELIEHUs CIENYIOIEN 3aJaun:
MCXOJHBIN TEKCTOBBIN (haiiyl COAEPIKUT CII0BA, pa3/ieIeHHbIE CUMBOJIOM ‘“‘3amsTast’ .
Heo6x011MO0 BBINOIHUTE COPTUPOBKY CJIOB B aji(haBUTHOM MOPSIJIKE U 3aUCaTh B HOBBIN
TEKCTOBBIN (paits1 ¢ paznenutenemM “ripoden”. s COpTUPOBKHU HCIIOIB30BaTh METOI OOMEHHOM
COPTUPOBKH
2.HamucaTh nporpammy ¢ UCHOJIb30BaHUEM HECKOJIBKUX (PYHKIMH Ha si3bike Python s
pEILIEHUs CIENYIOIEN 3aaun:
WCXOJIHBIN TEKCTOBBIN (haiil COMEPIKUT CIIOBA, HAOpaHHbBIE B TPOU3BOJIHLHOM PErucTpe (0HO
CJIOBO MOJKET COBMeNIaTh 00a perucrpa, Harnpumep, “s6y10Hs’"), pa3eneHHbIE CHMBOJIOM
“npoben”. Heo6X0aMMO BBIMOIHUTH NEPEKOINPOBAHNE UCXOAHOTO (haiina B (paiis, B KOTOpOM
BCE cJI0Ba OyAyT HaOpaHbl B HJKHEM PETUCTPE, IPUUYEM KaXKI0€ CJIOBO OTAEIEHO OT IPYroro
paznenurenem ;"
3.VkaxuTe J1Ba OCHOBHBIX CIOcO0a MOJAKIIIOYEHUs BHEIIHUX 01OnmmnoTek B Python
4.Kakue BHEUIHNE U BHyTpeHHUE OnbnuoTexu ais si3bika Python Bam n3BecTHbI?
5.0nunmTe OCHOBHBIE METO/I6I MOIYJIs Fandom st Python
6.0mummmTe OCHOBHBIE MeTOIbI MOTyJIs time s Python
7.Hammcats nmporpammy Ha si3eike Python ¢ ucmonb3oBannemM MeTo10B Moayiist random st
pELIEHUs CIENYIOIEN 3aJaun:
HEO0OXOMMO CTEHEPUPOBATH CIYYalHBIN MAPOJIb 3aIaHHON JUTHHBI D, copepkariuii CAUMBOJIBI
“mudp”, “OykB” aTuHCKOrO andaBuTa U crenuaibHbie cuMBOIBI (7, 7, ©)”. [Tapoib
3anucaTth B TEKCTOBBIN (ailn
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3. Komnerenuusi/Muaukarop: N/I-lomnk-2 ATropuTMu3upyer peleHue 3a1ad U peajin3yer
QJITOPUTMBI € UCIIOJIB30BAaHUEM ITPOrPAMMHBIX CPEACTB

Bomnpocel, 3axaHus
1.Ctpykrypa nporpammsl B C (C++)
2.IloHsTHE «IPUOPUTET OINEpPALIMN», CBOMCTBO accoLMaTUBHOCTU onepauuu. [Ipumep,
JIEMOHCTPUPYIOLIUI BIUSHUE IPUOPUTETA U ACCOLIMATUBHOCTH
3.06macts Bugumoctu B C (C++)
4.IIpocTpaHCTBO MMEH, IMEHOBaHHbIE IpocTpaHcTBa B C++ (criocoObl 10CTymna K 4ieHaM
IIPOCTPAHCTBA UMEH Ha IIPUMEPE peaan3aluu CTeKa)
5.0061acTh BUIUMOCTH ¥ TIPOCTPAHCTBO MMeH B Python
6.Hanucats nporpammy Ha si3bike C 11 pellieHus 3a7jaui CO BCTPOEHHBIMH MAaCCHUBAMHU.
Hcnonb30BaTh HE MeHee OJJHON (DYHKLIMU /7S BBIYUCIIEHUs B MaccuBax. O0ecrieunuTb BBOA
MaccHBa JIaHHBIMU € KJIaBUATYyphl (IIOTOK BBOJA) U BBIBECTU HA 3KPaH (IIOTOK BHIBOJIA).
3anaua. [lan maccuB A JUIMHBI § U3 NIOJIOKUTEIBHBIX BEIIECTBEHHBIX yncen. OnpenenuTsb
HanMeHbIee u3 3nadeHuit Sin(A[i]) + (A[i] - A[i-1])"2. BeiBoa pe3ysbpTara 00eCceYnTh B
(opmMaTHOM BHjIe ¢ 3alaHHBIM €PSIlON KOIMYeCTBOM 3HAKOB MOCIIE 3aISATOM

Matepuanbl 1Jis1 IPOBEPKH OCTATOYHBIX 3HAHUM
1.

while ycnosue do
onepamop;

Kaxk Ha3wsiBaercs Takoi [IUKII?
OTBeTsI:

1) HUKIJT CO CYETUYMKOM; 2) IIUKJII C 33JJaHHBIM YHCIIOM TTOBTOPEHUIA; 3) IIUKJII C MPETyCIOBUEM
Bepwusliii otBeT: 3

2.Ha3oBuTe uCnoabp3yeMblii HUXKE ONepaTop

if(a<b){

min = a;

Jelse{

min = b;

OtBerTsI:
1) ycnoBHBI onepaTop, noyiHas popma; 2) yCIOBHBIN oneparop, HenoiHas GopMma; 3)
omeparop BeIOOpa

Bepusliii otBerT: 1
3.Yrto nenaet naHHbIN (parMeHT MPOrpamMmbl?



sum =0;

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

sum =sum * t;

OtBeTsl:
1) HaxoAUT CyMMY IIEPBBIX CEMU HAaTYpaJIbHBIX YHMCEN; 2) HAXOAUT IIPOU3BEACHUE NIEPBBIX
CEeMHM HaTypaJbHBIX YKCEN; 3) B IporpaMMe ounoka

Bepnpiii oter: 3
4.BpiOepuTte npaBUIbHBIN BapuaHT BbIJIEICHUS JUHAMUYECKON aMsTH 110/1 HEMMEHOBAHHY
nepemennyto tuna float

OTtBeThI:

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

Bepnsiit otBeT: 1
5.Kakue mapagurMel ¥ CTHIIM TPOrPaMMUPOBaHUA noaepkruBaeT Python?

OTBeTHI:
1) norucTuyeckoe NporpaMMHUpOBaHue, 00bEKTHO-OPHEHTUPOBAHHOE, MOIYJILHOE
MporpaMMHUpOBaHuE; 2) JOTUCTUYECKOE TPOrpaMMHUPOBAHUE, MOTIYJIBHOE MPOTPaMMUPOBAHUE,
UMIIEPATUBHBIN MOAX0/; 3) 00bEKTHO-OPUEHTUPOBAHHOE, MOYJIbHOE MTPOrPaMMHUPOBAHUE,
MMITEpATUBHBIN TIOIX0/T

Bepwusliii otBeT: 3

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOIIHEHa B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIoIHEHa B paMKax "06a30Boro"
YpOBHS. BOJIBIIMHCTBO OTBETOB J]aHbl BEPHO. B yacTu mMaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoiHenus 3nanus: Paborta BBIMOIHEHA B paMKax "ToporoBoro"”
ypoBHsi. OCHOBHAs 4acCTh 3aJJaHKsI BBIMOJIHEHA BepHO. Ha BOpoCk! yriryOJIeHHOTO YPOBHS JIaHbI
HEBEPHBIE OTBETHI, INOO OTBETHI CO 3HAUYUTECIILHBIMHU OIIMOKaAMHU

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus snanus: Pabota He BBITTOJIHEHA WU BHITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUIHLHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «M3OW» Ha ocHOBaHUU CEMECTPOBOM M aTTECTALIMOHHON COCTaBIISIOIINX

4 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTalumn: JK3aMeH

IIpumep Onsera

9K3AMEHAILIMOHHBIN BUJIET Ne

Ymeepoicoaio:
3as. xaghedpoii
Kadenpa v
M>BHU Hucuunnuna  [lpoepammuposanue u 0ocHo8bl
anzopummusayuu

VncTaTyT 199 « _» aumeapa 20 e.

1. CTaTI/I‘ICCKaH U JUHaAMHU4YCCKas TUIIN3alus. OCHOBHI)IC JaHHBIC, CBA3BIBACMbBIC C O6'])€KTOM B
Python (cueTduK cChUIOK, THII, 3HaueHUE, uaeHTudukatop). Oyukuuu type() u isinsiance(),
Ha3HaYeHUE, IPUMED MCTIOIb30BaHMS.

2. Junamuueckue cTpykTypbl. CBsI3HBIE TMHENWHBIE CIIMCKH (OIHO U ABYHAIPaBJICHHBIE).

3. Hamnucates mporpammy Ha si3p1ke C 17151 peieHus 3a1aq ¢ TMHAMUYECKUMHA MacCUBaMH.
Hcnonp3oBaTh QyHKIMK A0S BBIACICHUS (OCBOOOXICHHUS ) TAMSTH 110 MACCUB, BBOJIa MacCHBa,
BBIBOJIa MacCHBa Ha KOHCOIIb, HE MEeHEee OHON (YHKIIUHU ISl BEIYUCIICHUS B MacCHBax. 3aada:

€CJIY B IIEJIOUMCIICHHOM KBaIpaTHOM MaTpHIle Ha INIaBHOM JuaroHajiu BCE 3JI€MEHTHI YETHBI,
c(OpMHPOBATH HOBBII MACCUB , COCTOSIIMIA U3 3JIEMEHTOB, PACIIONIOKEHHBIX HaJl TJIABHOHM TUaroHaNbIO
MaTpuibl (00X01 MaTPHIIEI CJIeBa HAIIPABO, CBEPXY BHU3). BBIIENUTh anbTepHATHBY.

JlekTop

IIpoueaypa nposenenust

[TpoBoauTCs B ycTHOM opme 1o OuseraM B BUE MOATOTOBKU U U3JI0KEHHUS Pa3BEPHYTOrO OTBETA.
Bpewms Ha noarotosky orsera — 60 MUHYT

L. Ilepeuens Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YTbMaAm 08
0CBOCHUA OUCUUNIUHDI

1. Komnerenmusi/Unaukarop: MJI-1yk.1 BeimonaHser mouck HeooxoaumMoi nHpOpMaInm, ee
KPUTHYECKHI aHaIH3 ¥ 000011aeT pe3yabTaThl aHAN3Aa IS PEIICHUs TOCTABICHHON 3a/1aun

Bomnpocsl, 3aganus
1.Hancatps nporpammy Ha si3bike Python juist perenust 3agauu, riae onHa QyHKIUS
UCIIOJIb3YETCS B KaUeCcTBE NMapaMerpa Jpyroi GyHKINUN
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Hanmcare momporpayoast (FI 1 FZ), ESMeRTIOMEES cOCTOAHEES HCXOTHOIO OJHOMEPHOTO Nel0THCIEH-
HOTO MACCHEA [0 YEAAHHOMY Opagamy: F] — Bce OTPHUATeIBHEIS 3IeMeHTH! JOGAEHEI CMECTHTBCA B
KOHEIl MACCHEA (DOPANCK coxpanem); F2 — Bee oTpHIATENBHEIE WIEMEHTE J0/DHHE! OLITE 3AMEHEHE Ha
KBATPATH HX SHATEHAR

Te mommpoTpasney (F3), WyIo Ha BXOJ OBA IETK MACCHEA, OETOTHCIEH-
HEI mapamerp P, moamporpanmy H3MeHSHHS MACCHBA H BRIONESET CASAYIOIIHNE AcfiCTEHA. H3MeHAET
MACCHES; 0OBETHEAET MACCHER (HOBRH MACCHE); HAXOHT HOMEp MAKCHAMATHHOTQ MIEMEHTA B HOBOM
MACCHBE H EOMHAIECTED JIeMeHTOB B Hes, papHEx P. BosepamaeT HOBEIA MACCHB, HAATeHHEIR HOMEp H
HOMHTECTEO.
IlpamernTs F3 nocneqopaTenbHo K CIEAVIOMEM Habopay mapametpos: [A(n), B(m), FI. -35] u [A(n),
C(s). F2, 35].

Figure 1 3apaua

2.Cnoco0bl nepeaauu napaMeTpoB B MOANIPOrpaMMYy: IO 3HAYEHUIO, 10 CCBLIKE

3.Ilepenava GpyHKIIMU B KauecTBe mapaMmerpa Apyrou Gpynkiuu B Python. [Ipuectu npumep
4.BozBpaiaemslie 3HaueHus ynkuuii B C (C++) (mpaBuiia, HeOe30MacHbIE OTIepalin)
5.Hanucats nporpammy Ha sa3sike Python s pemenust 3anauu, rae onHa QyHKIUS
UCTIOJIB3YeTCs B KaYeCTBE mapameTpa JIpyroi pyHKIuu

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

2. Komnerenuust/Muaukarop: M/1-lonk-1 [Ipumensier cpencrsa nHpOpMaMOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH I TOMCKA, XpaHEHUs, 00pabOTKH, aHaIu3a U
npecTaBiIeHNs HHPOPMaLUU

Bomnpocel, 3axanus
1.Cunrakcuc onpezenenus kiaacca B Python. O6bekT-kiaacce 1 00beKT-IK3eMILISIP
2.Hamnucatp nporpammy Ha sizbike C Ui pellieHus 3aJauu ¢ IMHaAMUYECKUMU MacCUBaMH.
Hcnonk3oBaTh GYHKIUY 711 BBIAEICHUS (OCBOOOXKACHMS) TAMSITH T0J] MAacCUB, BBOJAA
MacCCHBa, BbIBOJAa MacCuBa Ha KOHCOJIb, HEC MCHEC OI[HOI>'I q)YHKHI/II/I JIJIs1 BBIYUCIICHUA B
MacCcHBax

Jana mpsMOyTONBHAT MeaoTAcTerHas Marpata D (n, m) Chopuuposars maccus B, cocTosmui w3
BCeX 3eMeHToB Matpuus D kpaTHErx mmemy k. O6X07 MATPHIN BEINOMHATE 0O CTOVIONAN, HATHHAT
€ mocTemHero (CEepXy EEN: H CIPaBa HATEEC). BELIETHTE ATSTEPHATHEY.

Figure 3 3apaua

3.Hamwmcars nporpammy Ha si3bike C 111 pelieHus 3a/1a4i ¢ TMHAMUYECKUMU MacCHBaMH.
Hcnonk3oBaTh GYHKIUU 711 BBIJAEICHUS (OCBOOOXKACHMS) TAMSITH TI0]] MAacCHB, BBOJAA
MacCHBa, BBIBOJIa MACCHMBA Ha KOHCOJIb, HE MEHEE OJTHON (DYHKIIMU JIJIs1 BEIYUCIICHUS B
MaccHUBax

[ns 3a0aHHEX OPAMOVTOMBHBX HETOTHCISHHRX MATPHOD D (n.m) & B(m. n) esmoTHETS MaTpET-
HEle onepanem: (D - B)T.

Figure 4 3apaua

4 Monynb pactupenust padbotsl ¢ BJl. O0bexT-coeqnHeHne, 00BEKT-KYpPCOop, 00 bEKTHI-THIIBI
5.0cuoBHbIe noHATHS pensnuonHoi CYB/I. Yrto Takoe DB API 2.0

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

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

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

9. lunamuueckue CTpyKTyphl. CBsi3HbIE TUHEITHbIE CIIUCKU (OHO U IBYHAIIPABIICHHBIE)
10./IlnnaMnyeckue cTpykTypsl. CBsI3HBIE TMHEWHBIE CIIUCKH (CTEK, OUEPED, JIEK)
11.Konnemmusa OOII, ocaHoBHbIe ToHATHS. IToHSITHE KIacca B 00beKTa Kiacca B 00IIeH
METOJ0JIOTUN

12.TIpumep co3nanust COOCTBEHHOTO UTEpaTopa Ha 0ase kiaacca ¢ peanusarueii next() u iter()
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1. YkaxuTe BepHOE yTBEpKACHHE s “UH(OpMarmoHHo-Toruueckas crpykrypa CTEK"
MOXET OBITh pealn30BaHa C IOMOUIBIO:
OTtBeTsI:
1) TuHAMHUYECKOro MaccHBa; 2) CTaTUYECKOr0 MaccuBa (HEM3MEHsIeMbIi pa3mep); 3)
JTUHAMHUYECKOTO CITHCKA; 4) TBOMYHOTO (aiina; 5) 000 THII, yKa3aHHBIA B MPEABITYIIINX
MyHKTaxX
Bepnpiii otert: 5
2.Kax Ha3bpIBaeTCsl CBOMCTBO CUCTEMBI, IO3BOJIAIOIIEE ONUCATh HOBBIN KJIaCC HA OCHOBE YK€
CYILIECTBYIOIIETO C YaCTUYHO WJIM MOJHOCTHIO 3aUMCTBYIOIIEHCS (QYHKIMOHATBHOCTHIO?
OTBeTHI:
1) abcTpaknus; 2) MHKANCYISIus; 3) HacaeaoBanue; 4) moaumMopusm
Bepnblii oTBeT: 3
3.Kaxk Ha3bpIBaeTcst CBOMCTBO CHCTEMBI, TO3BOJIAIOIIEE UCTIOIb30BaTh 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 Ha3bIBaeTCs CBOWCTBO CHCTEMBI, ITO3BOJISIFOIIECE OOBEAMHUTD JaHHBIC M METO/IHI,
paboTaroniye ¢ HUMH, B €IUHONW CHHTAaKCUYECKOW KOHCTPYKIIUU?
OTBeTHI:
1) abcrpakuus; 2) HHKANCyIsuus; 3) HacienoBaHue; 4) noaumMophusm
Bepwnsriii otBeT: 2
5.Kakoe yTBepkaeHne BEpHO A “IIOTOKOB” U “npoueccoB’?
OTBeTHI:
1) "moToku" 3aBHCUMBI OT "mporecca, KKl "mporiecc” UMeeT Kak MUHUMYM OJIUH
"moTok"; 2) "mporeccrl" UCMONB3YIOT OJIHO aAPECHOE TPOCTPAHCTBO
Bepusiii otBerT: 1
6.1 addextuBHON paboThl B/l 1OMKHO BBIMOIHATHCS YCIOBUE:
OTBeTsI:
1) nocToBEpHOCTH JaHHBIX; 2) OOBEKTUBHOCTHU JAHHBIX; 3) HEIPOTUBOPEUUBOCTH JAHHBIX
Bepwusliii otBeT: 3
7.Kakoe yTBepkeHrne BEpHO I “TIOTOKOB” U “mporieccoB’?
OTBeThI:
1) onuH "MOTOK" MOXET coziepKaTh HECKOJIBKO "mporieccoB"; 2) oauH "mporecc” MOKeT
CoJIepXkaTh HECKOJIBKO "MOTOKOB"
BepHnrriit otBeT: 2
8.0cHOBHOE oTiMune penssuuonHon bJ1?
OTBeTHI:
1) naHHBIE OPraHNW30BHIBAIOTCS B BUJIE OTHOIIEHUI (CBsA3€Ei); 2) CTPOro ApeBOBUIHASL
CTPYKTypa; 3) mpeacTaBieHa B BUjJe rpagos
Bepuniii otBeT: 1
9.K xakum Tunam otHocsarces ¢aitnsr CSV?
OTBeThI:
1) TekcTOBBIN; 2) ABOUYHBIN; 3) TUIIM3UPOBAHHBIN; 4) OECTUIIOBOM
Bepuniii otBeT: 1
10.Pexsuyonnast MOAeNs JaHHBEIX OCHOBAaHA Ha:
OTBeThI:
1) nepapxuueckux crnuckax; 2) Tabnunax; 3) IpeBOBUIHBIX CTPYKTypax
BepHusliii otBeT: 2
11.Crpykrypa pensunonHoi 6a3el nanHbIX (BJ]) MeHsiercs npu yaaneHuu:
OTBeTsI:
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1) oxHol 3anucu; 2) OAHOTO U3 TOJIeH; 3) HECKOJIBKHUX 3aIlUCei
Bepnsiit oteT: 2

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

Bomnpocel, 3axaHus
1.Hanmcates mporpammy Ha si3bike Python muist petenust 3a1aun ¢ mpUMEHEHHEM TTOIX OISIIITIX
dbyHKIMH 11 00paboTKM MmociieoBarensbHocTel (map, zip, reduce, filter, lambda, reneparopst
KOJUICKITU )

3agan TexcToBHE (afil ¢ IETepATYPHEM cogepEammes. HeoOxommuo CUMTATE TEKCT OO SATAHEOMY
OpPABETY H NPOHIBECTH €0 CTATHCTHIECKHH AHATHS.

TIpasmno: pasbHTs TEKCT Ha OT/IENbEbIE MPEIOKEHHT (OKOHIAHHEM OPEIOAEHHA CIHTATh CHMEO-
e ., «!n B o) B pasMecTHTE B coBcke (IpeyIoxenne — 310 3aeMesT cuacka). Odpaborats com-
COE, BR[IHCIIAA [T KA#I0TO S0 STEMeHTa B GOPMHPYA COOTBETCTEYIOME EOPTeR CO CIeAYIOMmENn
mropManmedi: a) THCIO CIOE B NPETIOKEHHE; ) FOMHTECTEO SHAKOE, HCIUTIONAT OPOOElEl H 3ami-
TEIE; £} EQMETECTEC ECEX 3HAKCE B MPEIOXEHHH. 3AMHCATE ECe NOTYHEHHEE KOPTEXH B TEKCTOBRN

H OHHApHEIE (afisr

Figure 5 3agaua

2.Hammmcath nporpammy Ha s3bike C U151 penieHus: peKypCcUBHOHN 3a1a4H B JTUHAMUYECKOM
MmaccuBe. Mcnonp3oBaTh PyHKIMM JUI BbIACIEHUs (OCBOOOXKICHHS) TAMATH I10J] MACCHB,
BBOJIa MacCHBa, BHIBOJIa MACCHUBA Ha KOHCOJIb, PEKYPCUBHYIO (DYHKIIMIO BBIYMCICHUN

Jns 3amasEOro ogHOMepHOTO MaccHEA B H2 N 31eMeHTOR ¢ MOMOMIBED PEKyPCHEHOH dryHEMHE
HAHTH HoMep MEHHMATEHOTO 3HATEHNT EEIpasernt B; sinB. B PEEYPCHEHOH (YHEITHE KaETEE
Pa3 OTOETATE NOCTETHIOK TPeTE OT MePERIX JEYVX TPeTeH PacCMATPHEAEMOH TaCTH MACCHEA H IPH-
MEHSTE 3Ty e $YHEIHIO K 06eHM 9acTaM. PexypCHEREE EEROEH 3AKANTHEATS, KOTTA OCTAHETCA
TOBKEO OHH HIEMERT B PACCMATPHEAEMOH TaCTH.

Hanpengep, ama N= 9: minf_, (B; sin B?) = min (m;:.x;":1 (B; sin B?); minf_.(B; sin B ]).

Figure 6 3agaua

3.Hanucats nporpammy Ha si3bike C 11 pellieHus: peKypCUBHOM 3a1a4i B JUHAMUYECKOM
maccuBe. Vcronp3oBaTh (GyHKIMH U BBIACIECHUS (OCBOOOXKICHHS) TTAMATH TI0J] MACCHB,
BBO/Ia MacCHBa, BbIBOJIa MACCUBA HA KOHCOJIb, PEKYPCUBHYIO (DYHKIMIO BBIYMCICHUN

Jlna sagammoro ogmoMeproro Maccesa 4 B3 N WIEMEHTOR © MOMONIBE PEEYPCHERON (yHEITHA HafTH
KOJHWECTED 3ISMEHTOR MACCHEA, A1 KOTOPEIX BENIOIHAETCE YoaoEre sin A; < cos 4;. B pexypcusrof
YHEIHR EasOEE DA OTASIATE MOCTENHIOW TPETh OT NEPERIX AEVX TPeTeH PACCMATPHBAeMOH TAcTH
MacCHEA H NPHMEHATS 3Ty &e ¢yEiumo E obemy gacTad. PekypcHEREIE BXI30BH 3AKANTHEAT, KOTAA
OCTAHETCA TOJEED OJHH IEMEHI B PacCMATPEEAeMoH dgacTE Macceea. Hampewep, mmr N = 12
Count!® (sin 4; < cos 4;) = Countf,(sin 4; < cos A;) + CountZ,(sin 4; < cos 4;)

Figure 7 3apaua

4.Pabora ¢ 6uHapHbMHU aitnamu. Moayis Pickle

5.0mnepatop with. daiiner B popmate CSV (ycTpoitcTBO U ipuMep paboThI)

6.Hanucares nporpammy Ha si3bike Python jiist pemienns 3aqa4uu ¢ IPUMEHEHUEM IO IXOISIIHX
dbyakuumii 115 00paboTKH mocaeaoBaTenbHocTel (map, zip, reduce, filter, lambda, reneparopst
KOJUIEKIIUIN)

3agas TexCTOBRIA dafll. COCTOMMEA H3 DOTOEA BEMIECTEEHHBDT THCETN. PA3IeNeHHEDT IHAKOM ).
HeofxXoquM0 COHTATE «TIHCIA B COHCOE C OPeofpa3oBaHHeM K BEOIECTECHHOMY TEIY H OTCOPTHPO-
BaTh MHOORM H3BECTHBIM METONOM COPTHPOEEH CHopMHEPOBAT KOPTER Co clegymmed HEbOpMa-
nHel 0 CIHHCKE: (MAECHMATEEOE 3HATSHHE, MHHAMATRHOE SHAYEHHE, THCI0 MAKCHMATBHELX NIEMEH-
TOB. THCI0 MHENMATEHERN WIEMEHTOB, THCI0 D00 TIEMEHTOE, THCIO HIEMEHTOR, PaB-
HEIH HYTO). 3amBcaTe B GHEapHEN (ain kopTex ¢ HEGOpPMAanEeH O CIHCKe H OTCOPTHPOBAHHEIR
CIHCOK.

Figure 8 3agaua

7.B3aumojieficTBIE MpOrpamMm € BBI3BIBAIOLINM KOHTEKCTOM B Python (BbI30B 1o
COMCHOJb30BaHuI0). [IprmMepbl
8.Pexypcus u onpeneneHusi: MpocTast U KOCBEHHAsi peKypcHsi, pabodast U TEpMUHAJIbHAsI BETBb
PEKYPCHUBHOTO aJIropuTMa, 6a3a pekypcuu u mar pekypcuu. [losicHuTs mpumepom
9.Pexypcus 1 onpeneneHus: IpsMoil U 0OpaTHBIN X0/ peKypcHH, Ipe(UKCHAs U MOCTHUKCHAS
3alMCch PEKYPCUH, MHINKATOP 3aBEPLICHMS PEKYPCHUBHBIX BBI30BOB U IEKOMIIO3ULIUS.
ITosicHnTh TpUMEpPOM
10.CpaBuenue nepemeHsbsix B C u Python
11.ITousTHe Xer (xem-pyHKINsA) U YHUKaTbHbBIH uaeHTrudukatop. @ynkuuu hash() u id(),
Ha3Ha4Y€HHE, IPUMEP UCIOIb30BaHUS
12.IToacuet ccbutok u cbopka Mmycopa B Python, dpyukius getrefcount()
13.25eMeHThI PYHKIIMOHAIBHOTO MTporpaMMHupoBanus B Python: renepatopbl CiuckoB
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14.9neMeHTHI QyHKIMOHAIBLHOTO MporpamMmupoBanus B Python: ¢dynkuuu map(), reduce(),
filter() u zip()

15.Tunsl reneparopos. I'enepaTop-pyHKIus

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Kakue ciocoOs! 715t OOBABICHHS CCHUIOK MPABUIBHBI? (BO3MOXHO HECKOJIBKO OTBETOB)
OTtBeTsI:

1) ints; 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.Kaxoii pe3ynbraT OyAeT MoIydeH MOCIe HCTIOTHEHUS CIICIYIOIINX HHCTPYKITHIA?

List1 =[1, 2, 3]
List2 = [4, 5, 6]
List3 = [-10]

print ( list( map( lambda x, y, z: x + y + z, List1, List2, List3) ) )

OTBeTHI:
1) npusener k ommbke; 2) [-5]; 3) [ -5, 7, 9]
BepHnsiii otBeT: 2
3.Kakast mociie1oBaTeIbHOCTh Oy/IeT BhIBEICHA HA SKPaH B pe3y/IbTaTe UCIIOTHEHUS

CJIEMYIOIINX UHCTPYKIIHI?

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

rec(5)

OtBeTsI:
1)12345;2)5,4,3,2,1; 3) auuero He Oy1eT BEIBEICHO

Bepuniii otBeT: 1
4.BpiOepeTe MpaBUIIbHYIO (BO3MOXKHO HECKOJIBKO OTBETOB) CHHTAKCUYECKH 3aIMCh MPOTOTHUIA
bynkmu bar, ecim gynkmto Buaa int** foo(); aeodbxoanmo nepenares B pyHkuumio int
bar(...); B KauecTBe €€ €IMHCTBEHHOTO apryMEeHTa:

OtBeThI:
1) int bar( int (**f00)); 2) int bar( int** (*foo)()); 3) int bar( int** (foo)()); 4) int bar(
int** (*baz)());

BepHnsiii otBerT: 2, 4
5.Y1o npou3oi €T Npu NONBITKE UCTIOTHEHUSI NHCTPYKLUN?
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def rec (n):
if n>0:
return rec (n % 10)
else:
return n

A =rec (15)

OTtBeTsI:
1) 3HaueHue A cTaHeT paBHO 5; 2) NEpENnoJHEHUE TPOrPAMMHOTO CTeKa; 3) 3alMKIUBaHuE; 4)
3HaYeHue A craHet paBHO 0

BepHnsriii otBeT: 2

11. Onucanue wikanvt ouenusanus

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6blnoneHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypOBHS. BricTaBnsieTcst CTyACHTY, IPAaBUIHHO BHIMOIHUBIIEMY MPAKTUYECKOE 3aaHUe, KOTOPBIN
MTOKa3aJl MPY OTBETE Ha BOIPOCHI 3K3aMEHAIMOHHOTO OMJIeTa U Ha JIOTIOJHUTEILHBIC BOITPOCHI, YTO
BIIaJIeeT MaTepUaIoM M3YYEHHOMN NUCUUIUIMHBI, CBOOOTHO MPUMEHSET CBOU 3HAHUS IS
OOBSCHEHHS PA3IMYHBIX SBICHHUI U pELICHUs 3a/1a4

Oyenka: 4
Huoicnutl nopoe evinonnenus 3aoanus 6 npoyenmax.: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIoIHEHa B paMKax "0a30Boro"
ypoBHS. BeicTaBnsieTcst CTYJAEHTY, IPAaBUIbHO BHIIOJHUBIIEMY MPAKTUYECKOE 3a/1aHNE U B
OCHOBHOM IPaBWJILHO OTBETUBIIIEMY Ha BOIIPOCHI IK3aMEHALIMOHHOT0 OMieTa U Ha
JIOTIOTHUTEIIbHBIE BOMPOCHI, HO AOMYCTUBILIEMY IIPU 3TOM HENPUHIUIHAIbHbBIE OIIMOKH

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0

Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. BeicTaBnsieTcst CTYyJ€HTY, KOTOPbIM B OTBETAaX HAa BOIPOCH IK3aMEHAIIMOHHOTO Ouiera

JIOIYCTHUJI CYIIECTBEHHBIE U JJake TpyObIe OIIMOKHU, HO 3aTeM UCIPABUII UX CaM, a TAaKXKe He

BBITMOJIHWI IPAKTHYECKOE 33JaHUE U3 SK3aMEHAIlMOHHOr0 Oniera, Ho 1100 HaMeTHII MPaBUIbHBIN
IyTh €T0 BBIMOJIHEHUS, TH00 M0 YKa3aHHUIO dK3aMeHaTopa pelu ApYyryio 3a/1auy U3 TOro ke
paszaena JUCLUIIIHHEI

Oyenka: 2
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: PaboTa He BHITIOIHEHA WIN BBHITIOIHEHA
MIPEUMYIIECTBEHHO HEMPaBMWIbHO. BhIcTaBiIsieTcsl CTyIeHTY, KOTOPBINA: a) HE OTBETHJI Ha BOIPOCHI
HK3aMEHAIIMOHHOTO OMIeTa ¥ HE CMOT PEIINTh, JIN0O HAMETHUTH MPa-BUJIBHBIN MTyTh PEIICHUS
3a/1auM U3 Ousera; 6) He CMOT PeUInTh, TU00 HAMETUTD MTPABWIIbHBIN MyTh PEHICHUS 3a/1a4H U3
HK3aMEHAIlMOHHOTO OmiieTa U APYyrod 3ajau Ha TOT K€ pas/iel AUCHUIUIMHBL, BBIJAaHHOHN B3aMeH
Hee; B) TIPH OTBETE Ha JIOTIOTHUTENIbHBIE BOTIPOCHI 0OHAPYKWIT HE3HAHUE OOIBIIOTO pa3iena
9K3aMe-HalMOHHOM MPOTpaMMBI
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynenroB HUY «M3OW» Ha ocHOBaHUU CEMECTPOBOM M aTTECTALIMOHHON COCTaBIISIOIINX
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