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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

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

2. OIIK-1 Crioco0OeH moHuMAaTh MPUHITUITEI pa00THl COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA
¥ MCIIOJIb30BATh UX VIS PEUICHUS 3a7a4d MPOo(PEeCCHOHATBHON NeSTeTbHOCTH
N JI-2 ITpumensieT cpeacTBa MHPOPMAIIMOHHBIX, KOMITIBIOTEPHBIX U CETEBBIX TEXHOJIOTHI JIJIs
IIOMCKa, XpaHEeHus, 00pabOTKH, aHaIM3a U NPEeACTaBICHUS HHPOPMALIUU

3. OIIK-2 CnocobeH pa3pabaThiBaTh aIrOPUTMbI U KOMITBIOTEPHBIE TPOrPAMMBI, TPUTOAHBIE TS
MPaKTUYECKOr0 MPUMEHEHHUS
NJI-1 AnropuTMHU3UpYeT pelIeHue 3a/1a4H U Peau3yeT aJrOPUTMBI C IOMOIIBIO
MIPOTrpaMMHBIX CPEACTB

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Popma peanuszanyn: KoMnbroTepHOE 3a1aHne
1. (KP Nel) Peanu3anust OCHOBHBIX aJrOpUTMOB, OpraHu3anus BBoja 1 Beioga B C u C++
(KonTponbHas pabota)
2. (KP Ne2) PexyppeHnTtHble 1 pekypcuBHbIe anropuTmbl (KoHtponbHas paborta)
3. (Tect Nel) O6sacTi BUIUMOCTH, IPOCTPAHCTBA UMEH, BPEMS JKU3HU EPEMEHHBIX
(TectupoBanue)
4. (Tect Ne2) lunamuueckue cTpyKTypsl JaHHBIX (TecTupoBanue)
5. (Tect Ne3) ba3bl naHHbIX. IHCTpYMEHTHI MHOTOIIOTOKOBOT'O MPOTPaMMHUPOBAHUS
(TectupoBanue)
6. 3amuTa padbot Nel-2 (1: "bunapusiii nouck. [louck noacrpoku B crpoke. [Ipennoxenue
Moudukanuii”, 2: "Peanuzanys 1 aHaIU3 alTOPUTMOB COPTHPOBKHU BBIOOPOM U BCTaBKO'")
(JTaboparopnas paboTa)
7. 3amuta padoTs! Nel0 "Metoab! npuOarkeHust KOpHel. YKa3arenb Ha (GYHKIUIO B
C(C++)" (JITaboparopnas pabota)
8. 3ammuTa padotsr Ne3 "Peanusanus crannapra NCR R (pycuduxanms) Ha BYX A3bIKax"
(JTaboparopnas pabota)
9. 3amura pabotsl Ned "A36yka Mop3se. PazpaboTka anropurmMa KoIupoOBaHUs U
JeKOIMpoBaHus Ha JIBYX si3bikax" (JlaboparopHas padoTa)
10. 3amuTa pabotel Ne5 "Peanusanus anropurMa my3bIpbKOBOW COPTUPOBKH B IBYX
HarnpasieHusx" (Jlabopatopuas pabora)
11. 3amuTa pabotsl Ne6 "¥Y coBepiieHCTBOBaHHAsI MTy3bIPHKOBAst COPTHUPOBKA.
OKcIepUMEHTAIIbHOE HCCIIeI0BaHNE COPTUPOBOK. Pa3paboTka u peanusanus
AKCIepUMeHTalbHbIX TecToB" (JIabopaTopHas paboTa)
12. 3ammra padoTsl Ne7 "/IluHamuueckre MacCUBbI B KaueCTBE TapaMeTpOB MOANPOTrpaMM B
C(C++)" (JITabopaTtopHas pabota)




13. 3amuta padboter Ne§ "J[nHaMHUeCKHuEe MAaCCUBBI U PeKypCcUBHBIC anroputMel B C(C++)"
(JIaGopaTopHnast pabota)

14. 3amuta paboTsl Ne9 "DnemeHTh PYHKIIMOHAIBHOTO MporpaMMupoBanus B Python"
(JTaboparopuas paboTta)

15. 3amura pacuernoro 3aganus Nel "Buemnue 6uoiuorexku B Python. I'paduka B Python.
ANTOPUTM UMUTAIIMN HOPMAJBHBIX PaCIpe/Ie]ICHH 00bEKTOB Ha MNIOCKOCTH C TTIOMOIIBIO

PaBHOMEPHBIX pacIpe/ie]eHH U ux rpaduueckoe oToOpakeHue

nn

(PacuetHo-rpaduyeckas

pabora)

16. 3amura pacuerHoro 3aganus Ne2 "J[mHaMHUYeCKHEe CTPYKTYPHI JaHHBIX. PazpaboTka
cobctBeHHOro kiacca B Python. 3anuce u cunteiBanne 00beKTOB (paboTa ¢ OMHAPHBIMU
daiinamu). Peanu3zanus urepupyeMoro oobekTa u reneparopa B kinacce" (PacuetHo-
rpaguydeckas pabora)

BPC aucuunjiavHbI

3 cemecTp

Hepeqeﬂb KOHTPOJIBHBIX MCPOHPI/IHTHﬁ TEKYyHIEro KOHTPOJIA ycneBaeMoCT mo

AUCUHHUILINHE:

KM-1 (Tect Nel) OGnactu BUIMMOCTH, IPOCTPAHCTBA UMEH, BPEMsI )KU3HH MTEPEMEHHBIX
(TectupoBanue)

KM-2 (KP Nel) Peanu3zanusi OCHOBHBIX aJlTOPUTMOB, OpraHu3aius BBoja u BeiBoga B C u C++
(KonTpoabsHas pabora)

KM-3 3ammra padot Nel-2 (1: "bunapusiit mouck. [Touck nmoactpoku B crpoke. [Ipennoxenne
Moaudukarnuit”, 2: "Peanuzanus u aHaIM3 aIrOPUTMOB COPTUPOBKH BEIOOPOM M BCTaBKOW'")
(JTaboparopuas padoTta)

KM-4  3ammra pa6otsl Ne3 "Peanuzanus crangapta NCR_R (pycudukanus) Ha 1Byx si3pikax”
(JTaboparopnas paboTa)

KM-5  3ammra pa6otsl Ne4 "A36yka Mop3e. Pa3paboTka anroputma KoAUpPOBaHUS U JEKOJUPOBAHUS
Ha AByX s3bikax" (JlabopaTtopHuas pabora)

KM-6  3ammra pabotsl NeS "Peanunzanus anropurma my3slpbKOBOM COPTUPOBKHU B IBYX HarpaBieHUsX"
(JTaboparopnas paboTa)

KM-7  3ammra pa6otsl Ne6 "V coBepiieHCTBOBaHHAS MTy3bIPbKOBAsi COPTUPOBKA. DKCIIEPUMEHTAIBHOE
HCCIIeI0BaHNe COPTUPOBOK. PazpaboTka u peanuzaiius SKCIEPUMEHTATBHBIX TECTOB"
(JIaGopaTopHnas pabora)

KM-8 3ammra pacuernoro 3aganus Nel "Bremnune oubnuoreku B Python. I'paduka B Python.

AJTOPUTM UMUTAIIMH HOPMAJIBHBIX pacipe/ielIeHnii 00beKTOB Ha MIIOCKOCTH C TIOMOIIBIO
PaBHOMEPHBIX pacmpenesieHnil u ux rpapuueckoe orodpaxkenue"" (PacuerHo-rpaduyeckas
paborta)

Bujx npomexyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

Pazngen nucumimHe

Beca KOHTPOJIBHBIX MEPOTIPUATHI, %o
Nupekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8
Cpok KM: 4 7 8 10 11 12 14 16

OCHOBHBIE acTIeKThI peaau3aIuii
Python u C(C++)

Beenenue B 51361k C(C++). CpaBHEHHE
peanmm3anuii Python u C(C++)




OCHOBBI aHAJIN3a AITOPUTMOB

Baenenue. MeTobl mouncka,
COPTHUPOBKHU, KOJAUPOBAHUSA U + + + +
JIEKOIMPOBAHUS

HccnenoBanue U NPOEKTUPOBAHUE
QITOPUTMOB

HccnenoBanue anropuTMoB.
Buyrpennue 6ubnuorexku B Python

[TpoekTrpOBaHUE aTOPUTMOB.
Bremnue 6ubnuoreku u rpaduka B +

Python

BecKM: | 5 10 10 5 15 5 25 25

4 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUSITHI TEKYIIEro KOHTPOJS yCIeBAaeMOCTH IO

AUCHUTILINHE:

KM-9 3ammra pabots Ne7 "J[uHamudeckrie MacCUBHI B KaUeCTBE MapaMeTPOB MOANPOrpamMM B
C(C++)" (JIabopaTopHas padbora)

KM-  3ammra pabotst Ne8 "J[uHamuueckre MacCUBBI U peKypcuBHbIe anroputMsl B C(C++)"

10 (JTaboparopuas padoTta)

KM-  (KP Ne2) PexyppentHsle u pekypcuBHble anroputmsl (KontponasHas pabora)

11

KM-  3amuta pabotsl Ne9 "OnemeHTs pyHKIMOHANIBHOTO MporpammupoBanus B Python"

12 (JTaboparopuas padoTta)

KM-  3ammra pabotst Nel0 "Metoasl npubnuxenus kKopHei. Ykazarens Ha pynkuuto B C(C++)"

13 (JTaboparopuas padoTta)

KM-  (Tect No2) /Ilunamuueckue cTpyKTypsl JaHHbIX (TectupoBanue)

14

KM-  (Tect Ne3) ba3wl nanHbIX. IHCTpYyMEHTBI MHOTOITIOTOKOBOT'O IIPOTPAMMHUPOBAHHMS

15 (TectupoBanue)

KM-  3ammra pacuerHoro 3aganus Ne2 "JluHamuueckue CTpyKTyphl JaHHBIX. Pa3paboTka

16 coOcTBeHHOro kinacca B Python. 3anuck u cunteiBanne 06beKTOB (paboTa ¢ OMHApHBIMU

daitnamu). Peanu3anus ntepupyemoro oobekta 1 reueparopa B kinacce" (PacuetrHo-
rpaduueckas padoTa)

Bujx npomexyTouHOIl aTTecTaumu — JK3aMeH.

Beca koHTpOIBHBIX MeponpusITHil, Yo
Nupaexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 9 10 11 12 13 14 15 16
Cpok KM: 4 6 8 9 12 14 15 16

Pazgen aucuuIinHbL

B3anmogeiicTBue mporpamm ¢
BBI3BIBAIOIIMM KOHTEKCTOM

BzaumopeicTeue nporpaMm ¢
BbI3bIBatOIIMM KOHTEeKcTOM C(CH+). + + + +
Pexypcus

Oco0eHHOCTH TUHAMHAYECKON
tunu3zanuu. Crioco0bl MOTOYHON
00pabOTKH JaHHBIX

Oco0EHHOCTH JUHAMUYECKOM
tunm3anuu. CmocoObl TOTOYHOM




00pabOTKH JaHHBIX

JlonomHuTEIbHBIE BO3MOKHOCTH
nporpammupoBanus B Python

Crtpykrypsl ganHbIX. O030p METOIOB
MOCTPOCHUS U aHAJIN3a aJITOPUTMOB

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

Bec KM:

10

10

15

10

10

30




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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
YK-1 N-1yk-1 Bemonnser nouck | 3HaTh: KM-6 3amura padotsl Ne4 "A30yka Mop3e. PazpaboTka anroputma

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

KOJMPOBaHUS U IeKOAUpOBaHMs Ha NBYX si3bikax" (JlabopaTopHas pabora)
KM-7 3amura pa6otsr Ne5 "Peanu3zanus anroputMa my3bIpbKOBOM
COpPTUPOBKH B JIByX HampasneHusx" (Jlabopatopnas pabora)

KM-8 3ammra padotst Ne6 "V coBepiiieHCTBOBaHHAS ITy3bIPbKOBAs
COPTUPOBKA. DKCIEPUMEHTAIbHOE HCCIIeOBaHUE COPTUPOBOK. PazpaboTka
Y peanmu3anus SKCIepUMeHTaIbHBIX TecToB" (JlabopaTopHas pabora)
KM-14 3amuta pa6otst Nel0 "Metonbl npubinxeHust KopHeil. YkazaTenb
Ha ¢pyukuuto B C(C++)" (JJaboparopnas padota)

KM-18 3amuTa padot Nel-2 (1: "bunapusii nouck. Ilouck noactpoku B
ctpoke. [Ipennoxxenne mogudukanuit”, 2: "Peanuszanus u anamus
JITOPUTMOB COPTUPOBKHU BBIOOPOM M BecTaBkoil'") (JlaGopaTtopHas pabota)




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

OIIK-1 NI-20mk-1 [Ipumensier | 3HaTh: KM-9 3ammura pacuetHoro 3ananus Nel "Bremnune 6ubnuorexku B Python.
CpeacTBa OCHOBHBI€ ITPUHIIUIIBI I'paduxka B Python. Anroputm uMuTaIIIM HOPMATBHBIX pacripeeeHuit
UH(POPMALIMOHHBIX, XpaHEeHHUs, 10CTyNa U 00BEKTOB Ha IJIOCKOCTHU C TOMOILBIO PABHOMEPHBIX paclpeieleHui 1 ux
KOMITBIOTEPHBIX W CETEBBIX | 00paOOTKHU JaHHBIX B rpaduueckoe otoopakenue"" (PacuerHo-rpaduueckas padota)
TEXHOJIOTUM A7 IOMCKA, | AMHAMHUYECKuX CTpykTypax, | KM-15 (Tect Ne2) Jlunamuueckue cTpykTypsl AaHHbIX (TectupoBanue)
XpaHeHus, 00paboTky, | 6a3ax TaHHBIX, TPU KM-16 (Tect Ne3) ba3bl nannbix. MTHCTpyMEHTHI MHOTOIIOTOKOBOT'O
aHalu3a U MPEJICTaBICHUS | IOTOYHOM U nporpammupoBanus (TectupoBanue)
uHpOpMaLUN MHOI'OIIOTOKOBOM KM-17 3amuTta pacuetnoro 3aganus Ne2 "JluHaMU4yeCcKue CTPYKTYphbl

IPOrpaMMHUPOBAHUHI naHHbIX. Pa3paboTka co6cTBeHHOrO Kiacca B Python. 3anuce u
BCTPOCHHBIE U BHEIIHUE CuMTHIBaHUE 00BEKTOB (paboTa ¢ OmHapHBIME (paiimamu). Peannzanus
OUOINOTEKHU SA3BIKOB UTepUpyeMoro oobekTa 1 reueparopa B kinacce" (Pacuerno-rpaduyeckas
YMeTs: pabora)
HCII0JIb30BaTh BO3MOKHOCTH
BCTPOCHHBIX M BHEIITHUX
O6uONIHOTEK, a TaKKe
rpadguyeckue OMOINOTEKU
JUIsl BU3YaJIM3alMM peleHni
MPOrpaMMHPOBATH
COOCTBEHHBIE KJIacChl IS
JMHAMHYECKUX O0BEKTOB Ha
OCHOBAHUU TPUHSATHIX
0a30BbIX OIEepaluii B
3aJJaHHBIX CTPYKTYpax
TAHHBIX C TPUMEHEHHEM HX
B IPUKJIA/IHBIX 33/1a4ax
OIIK-2 NA-1lonk-2 3HaTh: KM-1 (Tect Nel) O6macTi BUANMOCTH, TIPOCTPAHCTBA UMEH, BPEMSI KU3HU

ANTOpUTMHU3HUPYET pELIeHHE
3a7auu u peanusyer

MPUHIUIBI 1 0COOEHHOCTH
MIPOrpaMMHUPOBAHUS B

nepeMeHHbIX (TecTupoBaHue)
KM-4 (KP Nel) Peanu3zaiiusi OCHOBHBIX aJITOPUTMOB, OpraHu3aius BBOAa U

8




QITOPUTMBI €  TTOMOIIBIO
MPOrPaMMHBIX CPEJCTB

SI3BIKAX CO CTAaTHUYECKOMN 1
TUHAMHUYECKON TUIIH3aluei
MOHSATHE PEKYPPEHTHBIX
COOTHOIICHHUM U METOJIBI
pekypcuu

OCHOBHBIE KOHIICTIIIHHN
MIPOTrpaMMHUPOBAHUS
VYMeTs:

MIPOTPaMMHUPOBATH PEIICHHS
THUIIOBBIX 3aJ1a4 B SI3bIKaX C
OTJIMYAIOIICIICSI CEMaHTUKOM
pelarth 3aJa4u ¢
MIPUMEHEHUEM
PEKYPPEHTHOIO U
PEKYPCUBHOTO MOAXO0/1a,
HCITIOJIb30BaTh
JTUHAMUYECKHE CTPYKTYPBI
JTaHHBIX

MIPUMEHSATD SI3bIKOBBIE
BO3MOKHOCTH ITOTOYHOMH
00pabOTKH JaHHBIX JJIS
TUITMYHBIX 33124

BbiBosIa B C 1 C++ (KoHTpoapHas pabora)

KM-5 3ammra padotst Ne3 "Peanuzanms cranmapra NCR R
(pycuduxkarus) Ha 1Byx si3pikax” (JlabopaTopHas pabora)

KM-10 3amuTa padotser No7 "/[nuHaMHUUYeCKHEe MAaCCHBBI B KAYECTBE
napamerpoB noamnporpamm B C(C++)" (Jlaboparopras paboTa)

KM-11 3amura padotsr Ne§ "/[uHaMHUueCKre MAaCCUBBI U PEKYPCHUBHBIE
anroputmel B C(C++)" (JIabopaTopHast paborta)

KM-12 (KP Ne2) PexyppenTHbIie 1 peKypcuBHbIe anroputmbl (KoHTposbHas
pabora)

KM-13 3amuta pa6otst Ne9 "DnemMeHThl PYyHKIIHOHATHHOTO
nporpammupoBanus B Python" (Jlaboparophnas pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u Kpumepuu oyenusanus
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 coxpansitores B OCOIT MOU (nubo B TectoBoit cucremMe 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:

3aHHaHI/Ip0BaHHHe PE3yJIbTAaThI 06yquH;1 Bonpocm/3az[aHI/m JIA IIPOBEPKU
IO JUCHMITIIMHE

3HaTh:  NOPUHOUOBL U OCOOEHHOCTHU 1.Kak noayyuTs OCTYNl K U3MEHEHUIO
pPOrpaMMHUPOBAHUS B SI3BIKAX co riodanpHOM nepemMenHoi B Python u3
CTaTUYECKOM U JUHAMUYECKON TUIHN3aluen JoKaJIbHOH obnactu BuaumocTtu? (1 6amr)

2.MO0>XHO JI1 IPOYUTATH COJIEP)KUMOE
rinobanbHOM nepemenHoil B Python u3
JOKaJIbHOM o0nacTu Bugumoctu? (1 6an)
3.KakxoBo HazHaueHnue onepartopa nonlocal B
Python? (2 Ganna)

4.YKaxxuTe BCE CIIOCOOBI MOAKITIOYECHUS
MoxyJieit B Python. (2 6ana)

5.YkaxuTe crnocoObl MOAKIIOYEHUS
BCTPOEHHBIX MOJyJIel U1 COOCTBEHHBIX MOAYJIEH
B C(C++). (2 6anna)

6.Kak cnenath ”MEHOBAaHHOE MPOCTPAHCTBO
umeH B C++ ? (2 Ganna)

7 Kak cBsa3aHbl Takue NOHATHS, KaK “00J1acThb
BUJIUMOCTU ™ U “BpeMsi ®U3HHU nepeMeHHon? (3
Oasa)

8.Kak cBs13aHBI TaKue MOHATHS, KaK “00J1acTh
BUIMMOCTH MTEPEMEHHON” U “NIPOCTPAHCTBO
umen"? (3 Gamna)

9.Kak nomay4uTs 10CTyl K NEPEMEHHOI,
PacroIoKeHHOU B IN100aIbHOM 00JacTH
BHJINMOCTH, U3 JoKaiabHOM oOmactu B C (C++)?
(2 6amnna)

10.Kakoit Moynb SIBASIETCSI TOJIOBHBIM MOJTYJIEM
B C(C++)? B Python? (2 6ainna)
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Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
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

Oyenka: 4 («X0OpOIIOY)
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

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CIIM B pe3yJbTaTe OTBETOB ObLTO HaOpaHo He MeHee 10-Tu OanioB

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CII B pe3yJibTaTe OTBETOB ObLIO HaOpaHo MeHee 10-Tu 6ayioB

KM-2. (KP Nel) Peasm3zanusi 0CHOBHBIX AJITOPUTMOB, OPraHU3alusl BBO/Ia M BLIBOJAA B
CuC++

®opmbl peaausanuu: KomnerorepHoe 3a1anue

Tun kouTpoabHOro Meponpusitusi: Konrponsnas padora

Bec koutposabHoro meponpusitust B BPC: 10

IIpoueaypa npoBegeHUs] KOHTPOJBLHOro MeponpusaTusi: [IpoBoautcs Ha naboparopHOM (MiH
IPAaKTUYECKOM) 3aHATUH B (hopMe peasinzanuu padbodeit mporpaMmsl B 11000 cpeje, Mo3BOJISIoIIeH
BBINOJHATh OTJIAJKY M 3amyck Ha s3bike nporpammupoBanuss C (C++), yro obecneunBaer
BO3MOXHOCTh CAMOKOHTPOJISI P BBHIMOJIHEHUM peleHus. Ha BelmonHeHue 3aaanus oTBoauTcs 60
MUHYT, paboTa oTcbulaeTcs B TeKcToBOM (hopmare no rmoure OCOII.

Kpartkoe cogep:xkanue 3a1aHuA:
MaccuBbI ONPEAETSIOTCS KaK BCTPOSHHBIE (HEM3MEHSIEMOT0 pa3Mepa) MacCUBHI SI3bIKa
COOTBETCTBYIOLIETO TUMA JJaHHBIX. He00X0IMMO 3alI0JHUTh MacCUB JaHHBIMU C KJIABUATYPBI
(moTOK BBOJ/IA) M BHIBECTH Ha 3KpaH (MOTOK BbIBOJA). Takke BHIBECTH pe3yibTaT paboThl
nporpaMMsl B (hopMaTUpOBAaHHOM BHJie. BBO 1 BBIBO MOKHO OCYILECTBIIATH, Kak B C cTuie,
tak u B C++ ctme. CoOmroaTh (hopMaTUpOBAHKE KOJIa, COMIPOBOIUTE KO
KOMMEHTUPOBAHHEM, COIIPOBOUTH TEKCT KOJla 3aJaHHEM, IPUMEPOM “‘CTPOKH BBOJAA™ JTaHHBIX
Y yKa3aHHEM OXKHJAEMOTO pe3yJibTara (IOJIHOE MIPEICTABICHHE)

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3aruIaHUPOBAHHBIE pe3ynbTaThl | Bonpockl/3aganus s npoBepKu

00y4YeHHsI 110 TUCHUTUIMHE

3HaTh: NPUHLUUIBI M OCOOEHHOCTH 1.lan maccuB A u3 f BelieCTBEHHBIX YUCEI.

IPOrPaMMHUPOBAHUS B  S3BIKaX  CO Omnpenenutb HaUOOJBIIYIO O a0COTOTHOM

CTaTUYECKON u JTMHAMHYECKOU BeJIMYMHE pa3HOCTh Mexay Al u Ai-1

TUINIU3aLNEN 2.Jlan maccuB A JUIMHBI § U3 BEIIECTBEHHBIX YHCEIL.
Onpenenutb MOAYJIb Pa3HOCTH HAUMEHBIIIETO U
HauOOJIBIIEro HJIEMEHTOB B MaccuBe A

Onucanue MKAaJIbl OLleHUBAHUS
Oyenka: 5 («OTIAUYHO)
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpOIIOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyernmax. 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIIMHCTBO BOMPOCOB PACKPHITO. BhIOpaHO BepHOE HANpaBIICHUE JIJIsl PEIICHHUS 3a1a9H, OJHAKO
KOJI COJICPKUT HE3HAYNTEIbHBIC CHHTAKCUYECKUE OITMOKHN

Oyenka: 3 («yIOBICTBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-3. 3amura pa6ot Nel-2 (1: "bunapubiii nouck. [lonck noacTpoku B CTpoKe.
IIpennoxenne moaupuxanmii", 2: ""Peasnsanus u anaJm3 aIropuTMoB COPTHPOBKH
BbLIOOPOM U BCTaBKOM'")

®opmbl peanuszanuu: KoMnsoTepHoe 3aqanue

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koutposabHoro meponpusitust B BPC: 10

IIpoueaypa npoBeeHnsi KOHTPOJLHOIO MEPONPUATHS: 3apaHee OIpeeNseTcs: ooiee 3aJanne
Ha Tpynmy (C MHIMBHIyaJu3alMed MO BapHAaHTOM KOHKPETHOW 3a/auu) JJIsl CaMOCTOSTEIBLHOMN
paboThI B KauecTBE JOMAIIHEro 3ananus. HeoOxommumo peann3oBaTh IpOTPaMMHBINA KOJI PEIICHHS,
COIIPOBOJIUTh  pellieHHe creuupukanuei-oryeToM. 3ammra COCTOUT B J€MOHCTpaluu
paboToCTIOCOOHOCTH MporpamMMbl Ha TecTaX (MM C IOMOIIBI0O KOHTPOJBHOW (OpMysbl) B
KOMITBIOTEPHBIX Kilaccax. HeoOXoquMO OTBETUTh HAa KOHTPOJIBHBIE BONPOCH! NPENOAaBaTelis IO
TeMe paboThI.

Kpatkoe conepxxanue 3agaHus:
1.1. Peanu3oBaTh aJiroOpuT™M OMHAPHOT0 NMOUCKA Ha si3bike Python, u3noxenusiii B popme
IICEBJOKO/Ia B KOHCIIEKTE 3aHATHH. [IpoBecTH cepuio TECTOB ¢ HeJIbIO HCCICA0BAHUA
MOBeJleHNs AJITOPUTMAa OMHAPHOTO MOUCKA I Pa3IMUHbIX JaHHbIX. CenaTh BbIBOJIBI.
[Tpenyoxxuth MoAU(UKALIUIO A1 YCTPaHEHUs BBIABICHHBIX IpobieM. [l 3anucu
pe3yJbTara B (paily1 OCBOUTH KOJI, JaHHBIN B (popme nmpumepa GyHKIUN CUNTHIBAaHUS U 3aIIUCU
MaTpHIl U3/B TEKCTOBBIN (paiii. Peann3oBaTh caMOCTOATENBHO 3aHUCh PE3YJIbTATOB OMHAPHOTO
MOMCKA U MCXOJIHBIX MACCHBOB B TEKCTOBBIN (haidJl.
1.2. Peann3zoBaTh «kHAMBHBIID> AJITOPUTM MOMCKA MOICTPOK B CTPOKe Ha si3bike Python,
U3JI0’KEHHBIN B (popme MceBoKo1a B KOHCTIEKTe 3aHsATH. [IpoBecTu ceprio TeCTOB ¢ Heablo
HCCJICJOBAHNS MOBEICHHUS AJITOPUTMA U NMPOBEPKH ero GyHKINOHATBHOCTH HA Pa3IMYHbIX
JMaHHBIX. TecThl MPUIyMaTh CAaMOCTOSITENBHO, C/IENAaTh BHIBOJIBI
2.1. Peanu3oBaTh aIrOpuT™M COPTHPOBKA BCTaBKOM Ha si3bike Python, n3nosxeHustit B popme
IICEBJIOKOa B KOHCIIEKTE 3aHITHH.
2.2. Peann3oBaTh aJropuT™M COPTHPOBKA BBIOOPOM Ha si3bike Python, usnoskeHHslit B popme
IICEBJIOKOa B KOHCIIEKTE 3aHITHH.
CopTHpOBKY MOKHO OCYIIECTBIIATh Ha LIEJIbIX, BEIIECTBEHHBIX YHCIaX WM Ha cuMBoJax. Ecnu
N — Homep BapuanTa, To: 11t N mod 3=0 — pabora ¢ nienpiMu ynucinamu; st N mod 3=1 —
paborta c BeuiecTBeHHbIMU uncinamMu; a1t N mod 3=2 — paGota ¢ cuMBOJIaMH.
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[IpoBecTH cepuio TECTOB € HeJIbI0 UCCIeI0BAHNS MPABUJIBLHOIO MOBEICHUS AJTOPUTMOB
JUTSL pa3JIMYHBIX UCXOIHBIX TaHHBIX. UTOOBI MPOBEPUTH PabOTy COPTUPOBKH HEOOXOAUMO
BBIBOJUTH IPOMEKYTOUYHOE COCTOSTHUE MAaCCHBa HAa KaXK/I0M I1are coptupoBku. Hanpumep,
€CJIM MacCHUB JJIMHBI {, TO BEIBOJIOB COCTOSIHUS MaccuBOB OyneT t-1

KOHTpOJILHLIe Bonpocu/saz[annﬂ:

3aryaHupOBaHHbIE pe3yabTatel | Bompocsl/3aganus 11 IpoBepKU
00y4eHUS IO TUCIUILINHE
3HaTh: YHCJICHHBIE u 1.3apaua 1.1. [Torck MOXHO OCYILIECTBIIATH HA LIETBIX,

QITOPUTMUYECKHE METOIbl PELICHUS
TUIIOBBIX 33]a4 MOUCKA, COPTUPOBKH,
¢GuibTpanuy, KOJIMPOBaHMUS,
IpUOIMIKEHHBIX pelIeHui
MaTeMaTHYeCKuX 3a1a4

BEIIECTBEHHBIX YKciIax Wik Ha cuMBonax. Ecou N —
HOMeEp BapHaHTa, To: it N mod 2=0 — pabota ¢
yuciaamu; s N mod 2=1 — pabora ¢ cuMBoJIaMu

KoHTpoJibHBIH BONIPOC. MOXKHO JIM OCYIIIECTBUTH
IIOMCK HE Ha OJIMHOYHBIX CUMBOJIaX, a HA 3JIEMEHTaX-
“ctpokax’’? [1o kakomy mpaBuity Oyzaer
OCYUIECTBIISITHCSA CPABHEHHE TAKUX JIEMEHTOB-“CTPOK”
Ha “Oospie”, “meHbIIe”, “paBHO”?

2.3anava 1.2. «HauBHBIii aJIrOpUTM NOUCKA
MOJICTPOK B CTPOKeE HE MpeAyCMaTpUBAET MPU3HAK
HEeycrexa MOUCKa — MPeUIOKUTh MOJU(PHUKAIIHIO IS
yCTpaHEHHs 3TOTO HeI0CTaTKa. AJITOPUTM HUIIET BCe
MOJICTPOKH B CTPOKE — MPEATIOKUTH MOIU(PUKALINIO,
KOoTopasi OyZeT OCTaHABIUBATHCS MIPU MIEPBOM KE
HalJEHHOM COBIIAJIEHUU U COJIEPKUT MTPU3HAK
Heycrexa Moucka

KonTposbHblii Bonpoc. Kak Bauser BbIX0 11O
koMauzie break U3 mapameTpruuecKoro
(UTEepallMOHHOTI0) LIMKJIAa B KOHCTpyLuH for...in...else
(while...else) B s3pike Python Ha mopsigok
BBINIOJIHEHUS oniepatopoB? B kakowm ciyuae Oyner
oTrpaboTaHa BeTBb "else"?

3.006namaeT 11 COPTUPOBKA BCTABKOUW CBOMCTBOM
YCTOWUYMBOCTU?

4.06nagaeT Jin COPTUPOBKA BEIOOPOM CBOWCTBOM
€CTECTBEHHOCTH?

5.KakoBa O11eHKa CII0)KHOCTH CBEPXY Il aITOPUTMOB
COPTHUPOBKH BCTaBKOM (BbIOOpOM)?

Onucanue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHO)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "oTIMYHO" BBICTABISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBIITMTHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
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Onucanue xapakmepucmuku ebinonnenus snanus: OLeHKa "Xopouo" BBICTABISIETCS €ClIU 3alaHHe
BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO, HO IMEET OIIMOKHY B BBITIOJIHEHUH WM HE COOTBETCTBYET
TpeOOBaHUSAM JIOKYMEHTHPOBAHUS B IIOJIHOM 00BeMe

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
ecJy J1r000e U3 3aJJaHuil He BBITIOJHEHO Ha MOJOKUTEIBHYIO OLIEHKY

KM-4. 3ammra padorsl Ne3 "Peasuzauus crangapra NCR_R (pycudukauus) Ha 1ByX
si3pIKax"'

®opmbl peanusanun: KomnbroTepHoe 3a1anue

Tun KoHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpouenypa npoBeaeHns KOHTPOJILHOT0 MEPONPUATHS: 3apaHee onpenesieTcs ooiee 3a1anne
Ha rpynmny (rpymnma pa3ouBaercs Ha Opuragsl mo 2-3 dejoBeKa) i CaMOCTOSTENbHON U
KOJUIEKTUBHOHM pabOTHI B Ka4eCcTBE JOMAIIHEro 3ananus. Heo0Xoqumo peann3oBarh MporpaMMHBIN
KOJ peIlleHHusi, COMPOBOAUTH pellieHHe crenudpukanuen-oruetoM (0JuH Ha Opuranay). 3ammra
COCTOUT B JEMOHCTpAIlMH pPa0OTOCIIOCOOHOCTH TPOTrpaMMBbl Ha TecTaX (WM C TIOMOIIBIO
KOHTPOJIbHON (hOpMyJIbI) B KOMIBIOTEPHBIX Kiaccax. HeoOXoauMo OTBETHTh HAa KOHTPOJbHBIC
BOMIPOCHI TIpenojaBareiss mo teme paborbl. Ha 3ammre Kaxaplii ujieH Opuraipl OTBEYaeT 3a
OTPEICIHHYIO YaCTh BBIMOJIHEHHON padOThI MOTHOCTBIO.

Kpatkoe cogepxxanue 3agaHusi:
PeanuzoBath anroputm Juig pemieHus 3agaun “pycudukanus no crangapry NCR_R" B Bune
¢ynkuum Ha s3p1ke C(C++), a 3aTeM MOIUPHUIIMPOBATH HIICIO ISl peaTU3allii aHAIOTUIHOM
¢bynkuuu Ha s3bike Python. CynHocT v KoHCTpyKLMU si3bika Python ctynenTs! onpenenstor
CaMOCTOSITENIbHO, I10 CBOEMY BbIOOPY. OTUETHI TOJKHBI COJIEPKATh: 3aJlaHuE, KO/,
npoBepouHble TecThl. JKenaTeabHo NoaymMaTh Haja cpaBHeHueM peanusanuii B C u Python ¢
TOUYKH 3pEHHUs y100CTBA NCIOJIb30BAaHNUS SA3bIKOBBIX KOHCTPYKIUH.
YT1ounenne 3agaqu. VcxoqHas ctpoka 1€KOAUPYET CUMBOJIBI CTPOYHOTO JIATUHCKOTO
andaBuTa B 3arjJaBHbIe CUMBOJIBI KUPUJUIMIIBI, PACIIOJIO0KEHHBIE HA COOTBETCTBYIOIINX
KJIaBHILAX KJIaBUATyphl, HampuMep cTpoky Buja “vjcrdf” B crpoky Buna “MOCKBA”.
OTaenapHO CTOST CUMBOJIBI 10 HAYKATHUIO Kiasumu Shift:

~=B {=X,}="D,|=XK, <=B5,>=1I0u6es Shift'= 2.

Bce ocranbHbIe CHMBOIIBI HCXOJHOTO COOOIIEHUS OCTat0Tes Oe3 u3mMeHenuil. Hanpuwmep,
crpoka ‘HELLO, ~|br!” kouBeptupyercs B crpoky ‘HELLO, EXKUK!’

[Tpumep peanuzanuu anroputma Ha sizbike C(C++) paccmaTpuBaeTcst Ha MPAKTUYECKUX
3aHATHSIX

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHJ'IaHI/IpOBaHHBIC PE3YIbTAThI BOHpOCLI/ 3alaHus JJI IIPOBCPKU
06yqu1/Is[ 110 JUCHHUITIINHE

YMers: [IpOrpaMMUpPOBATh 1.Hanummure ¢pynkuuio Ha C(C++), KoTOpas mpUBEJET Bce
pelleHusT THUIOBBIX 337a4 B CHUMBOJIBI JATUHCKOTO aJihaBUTa K 3arJIaBHBIM, a OCTaJIbHbIE
A3blKaX €  OTJIMYaroLIEics OCTaBUT 0€3 U3MEHEHU I

CEMaHTUKOU 2. Hammmmmre ¢pyaknmto Ha Python, koTopast u3MeHHT

PETUCTp BCEX CUMBOJIOB JIATHHCKOT'O al(aBUTa, a OCTAJIbHbIE
OCTaBUT 0€3 U3MEHEHU I

3.Hanummwre ¢ynkuto Ha C(C++), koTOpas mpuBeaeT
CHUMBOJIbI KUPUIUIBI U3 KOIupoBKH CP866 B KOTMPOBKY
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3anmaHupOBaHHBIE pe3ynbTathl | Bompockl/3ananus A1 IpOBEPKU
00y4YeHUs 10 TUCITUTINHE

CP1251. C xakuMu TPYAHOCTSMH MOKHO CTOJIKHYThCS MPU
pelieHny mo100HO 3a/1a4u, €CIIi MPOrpaMMy TIEPEHECTH B
T€ KOMIWIATOPHI si3bika C++, KOTOPBIE UCIIONIB3YIOT
IOHUKOL?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHCHO B TIOJJHOM 00beME WIIH BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, TaHBI OTBETHI HA
BOIPOCHI MTPETIOaBaTes

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BbICTaBISETCS €CIH 3aJaHue
BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, HO UMEET OIIMOKH B BBITIOJHEHUH UM HE COOTBETCTBYET
TpeOOBaHUSAM JOKYMEHTHUPOBAHUS B IOJTHOM 00beMe, TaHBI OTBETHI Ha BOTIPOCHI MPEIOo1aBaTeNs

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJHEHO HE B CPOK, HE C TIEPBOTO pa3a, HO MPEHMYILECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gvlnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CIIM 33/1aHUE BBITIOJTHEHO HEBEPHO MJIM MMPEUMYIIIECTBEHHO HE BBIIIOJIHEHO, JTHOO0 Ha 3aIIUTe
CTYJIEHT HE CMOT OTBETUTbH Ha BOMPOCHI NIEPIIOAABATENS 10 CBOCH MHIUBUIYATbHON YacTH PabOThI

KM-S5. 3amura padorsl Ne4 ""A3z0yka Mop3se. PazpadoTka ajaropurma KOIMpOBaHHUA U
AeKOAUPOBAHUS HA ABYX si3bIKaX"

®opmbl peaausanun: KomnbroTepHoe 3a1aHne

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeleHUsi KOHTPOJbLHOIO0 MEePONPUATHA: 3apaHee olpeensercs: ooliee 3ajaHue
Ha Tpynny (rpynma pa30uBaeTcs Ha Opuraasl 1o 2-3 denoBeKa) JUIsl CaMOCTOSITEIBHON H
KOJIJIEKTMBHOI pabOThI B KaUeCTBE JoMaIHero 3afanus. Heo6xonumo peann3zoBaTbh MporpaMMHBIN
KOJ pEeIleHHus, CONPOBOAUTH pElIeHHe cnenudukanuen-oryeToM (oAUH Ha Opuranay). 3ammura
COCTOUT B JEMOHCTpAalMM pPabOTOCIOCOOHOCTH MPOrpaMMbl Ha TecTaX (WM C TOMOIIBIO
KOHTPOJIbHOM (OpMyJibl) B KOMIBIOTEPHBIX Kiaccax. HeoOXonauMo OTBETUTh Ha KOHTPOJIbHbBIE
BOINPOCHI TpenojaBareiss mo teme paboTbl. Ha 3ammre Kaxaplili ujgeH Opurazsl OTBevyaeT 3a
OTPEICIHHYIO YaCTh BHIMOJIHEHHON padOThI MOTHOCTBIO.

Kparkoe conepxxanue 3agaHus:
[Tpunymath aaropuT™Mbl 1715 pelIeHus 3a/1a4 “KOJIMPOBAHUS U JEKOIMpPOBaHUs a30yku Mop3e”
U peanun3oBaTh ux B Buae QpyHkuuii Ha s3bikax C(C++) u Python. CymHoCcTH M KOHCTPYKITUT
S3BIKOB ISl pealii3aliy alrOpUTMOB, CTYIEHTHI ONIPEIEISIIOT CAMOCTOATEIBHO, IO CBOEMY
BbIOOpY. OTUETHI TOJIKHBI CO/IEPKATh: 3a/laHue, KO/, IpOBepoUYHbIe TecThl. JKenareabHo
noaymarhb HaJ cpaBHeHueM peanuzanuii B C u Python ¢ Touku 3penust ynoobcra
MCIIOJIb30BaHUs SI3bIKOBBIX KOHCTPYKIUH.
YT1ouHenue 3agauu. Jlana Tabnuia KOAUPOBAHUS JATUHCKOTO 3arjaBHbIX OyKB U UG B

“OykBbI” a30yku Mop3se. [y oGecriedeHnss COBMECTUMOCTH MEX]Ty BapHaHTaMH, JOTOBOPUMCS
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UCIIOJIb30BaTh KOPOTKHE COOOIIECHUS, TOMEIIAIOIIUEcs B 255 CHMBOJIOB. XPaHUTh COOOIIEHUS
MO>XHO B OOBIYHOM TEKCTOBOM (haiisie. CYUTHIBATh JAaHHBIE MOXKHO KaK U3 TEKCTOBOTO ¢aiia (B
Python), Tak 1 06b19HBIM BBOJIOM cTpoKH (C, C++).

[TosicHuM pazaeneHust MeX1y CUMBOJIAMHU, CJIOBAMHU U NpeanoxeHusasMu. CKOpocTh neperadn
npu pU3nIecKoil peanuzanuu a30yku Mop3e cuuTaeTcsi OTHOCUTEIBHO JIUTEILHOCTH
3By4aHUs TOYKH. J[JIMTETBHOCTD BCEX OCTAIbHBIX JIEMEHTOB CUMTAIOT 10 CXEME:

n H_3*HH

naysa mexoy bykeamu =1 *"."

naysa mexoy cnogamu =3 * """

naysa mexoy npeodaoxweHuamu =7 * """

[Tay3y, paBHYIO OJ1HO# TOUKE, Oy/IeM KOJIUPOBAThH CUMBOJIOM npobdena. CxeMa HEMHOTO
OTIIMYAETCS OT PeallbHOI «3BYKOBOII», TaK KaK B Iepe/iaye CUTHaJA He 10 3BYKY, a B
TEKCTOBOM BHJI€ HET HEOOXOUMOCTH OTIEIATh “TOUKY” OT “Tupe”

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3aHHaHI/IpOBaHHHe PE3yJIbTAThL o6yquI/151 BOHpOCBI/SaI[aHI/IH AJI1 IIPOBEPKU
IO JUCHMITIIMHE

YMeTh: agantupoBath, MOAUPUIMPOBATH U
KOMOWHHUPOBATH CYLIECTBYIOIIUE
QITOPUTMBI JUIsl pEUIeHUs 3a/ay IOUCKa,
COPTHPOBKH, ¢bunbTpanun JlaHHBIX,
KOAMPOBAHUS U MPEOOPA30BAHUS JTaHHBIX

1.YTo cnenyer U3MEHUTH B (PyHKIUH,
HaIMCAaHHOH 1O KOAUPOBKY CHMBOJIOB, B
KOTOPOI OHM 3aHHMAIOT POBHO OJIMH OailT,
4yTOOB! (PYHKIMS MOTJIa paboTaTh C CHMBOJIAMU
KOJUPYEMBIMH IBYMs (4eThIpbMs) OaliTamu?
2.ITokaxkuTe, Kak MOKHO YUECTh B HCXOJTHOM
“KOAMpPYEMOM ™ TEKCTE HAJIMUYHUE 3HAKOB
Mpen1HaHUs?

3.ITokaxxuTe, r7ie B BalIMX (PYHKIMAX M1OJIE3HO
HCII0JIb30BAaTh CIOBapH (aCCOLMUPOBAHHbBIE
maccuBsbl)? Kak?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu evinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TIOJTHOM 00beMe WITH BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, TaHBI OTBETHI HA
BOMPOCHI MTpeToiaBaTens

Oyenka: 4 («XOpoIIO»)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku ebtnonanenus 3uanus. OueHka "Xopomo" BbICTABISETCS €CIIH 3aJaHie
BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, HO UMEET OIMUOKH B BBHITIOJTHEHUH UM HE COOTBETCTBYET
TpeOOBaHUAM JOKYMEHTHPOBAHUS B TIOJTHOM 00beMe, TAHBI OTBETHI Ha BOIIPOCHI TPEI01aBaTes

Oyenka: 3 («yIOBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJlaHue BBIIOJIHEHO HE B CPOK, HE C IMIEPBOTO pa3a, HO MPEUMYIIECTBEHHO BHIIOIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
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-6. 3amuTa pa6oTbl NeS ""Peanu3anusi ajJropurmMa ny3sIpbKoOBoii COPTUPOBKH B
JABYX HanmpaBJieHUsIX"

®opmbl peaau3anuu: KoMnbroTepHoe 3ajaH1E

Tun KoHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpoueaypa npoBeleHUsi KOHTPOJLHOI0 MEePONPUATHS: 3apaHee OIpeensercs oouee 3aJannue
Ha rpynny (C MHIUBUAyalnu3alyeil Mo BapuaHTOM KOHKPETHOM 3aJayu) JUIS CaMOCTOSITENbHOM
paboThl B KauecTBE JOMaIIHero 3aganus. HeoOxonumo peann3oBaTh NporpaMMHBINA KOJI pELICHMUS,
COMPOBOJUTL  pelleHne crnenupukanuen-oTyeToM. 3aluTa COCTOMT B JEMOHCTPAlUU
paboTOCIOCOOHOCTH TPOTrpaMMbl Ha TecTaX (MM C TOMOIIBIO KOHTPOJIBHOW (opMyisl) B
KOMIIBIOTEPHBIX Kjaccax. Heo0XoaumMo OTBETUTh Ha KOHTPOJIBHBIE BOMPOCHI IMpernojaBaTelis I0
TEeMe pabOThI.

Kpartkoe cogep:xkanue 3aiaHuA:
Peann3oBaTh anropuT™ my3sIpbKOBasi COPTUPOBKA Ha si3bIke Python, n3n0xeHHbIi B hopme
IICEBJIOKO/Ia B KOHCIIEKTE 3aHATHH.
CopTUpOBKY MOXHO OCYIIECTBIISATH Ha LIEJIBbIX, BEIIECTBEHHBIX YHUCIaX WIK Ha cuMBoJiax. Ecnu
N — Homep BapuaHnTa, T0: Uit N mod 3=0 — paborta ¢ BemecTBeHHbIMH yncaamu; it N mod
3=1 — pabora ¢ cumBoiamu; st N mod 3=2 — paboTa ¢ 1eIbIMU YHCTIaMHU.
CoprupoBky HeoOxoauMo peanu3oBath B JIBYX nanpasnenusx. Eciu N — Homep BapuaHTa,
to: a) 1ist N mod 4=0 — copTupoBKa 1o Bo3pacTtaHuio (HeyObiBaHHIO) (max — B koHer A min
— B Hayayo); 0) 11t N mod 4=1 — copTupoBKa 1o yObIBaHHIO (HEBO3pacTaHUIO) (min — B
koHell 4 max — B Hauasno); B*) nist N mod 4=2 — copTUpOBKa 110 BO3PACTAHUIO
(neyObIBaHUI0) (max — B koHell A min — B Ha4ano); r¥) mis N mod 4=3 — copTupoBKa 1o
yObIBaHMIO (HEBO3pacTaHui0) (min — B KoHel 4 max — B Ha4yaJyo)

*) 0519 sapuaHmos, nomeveHHbIx 386€3004YKOL, HaKAAObIBAEMCA 00MOAHUMENbHOE YCaosue:
COPMUPOBKA YUCENOBbLIX BEAUYUH OCyu,ecmansemcs no ux abconomHoli genuvuHe, aubo,
ec/au copmupyromcs cUMB0s1bl, Mo UOEHMUYHbIMU CYUMAOMCSA CUMBO/IbI 8 BEPXHEM U
HUMXCHeM pea2ucmpax, Hanpumep cyumaemcs, Yymo ‘z' = ‘7’

IIpoBecTH CEpUIO TECTOB € LEIbIO HCC/IeI0BAHUSA NIPABUJILHOIO IOBEICHUS AJITOPUTMOB
JUTSL pa3JIMYHbBIX UCXOIHBIX TaHHBIX. UTOOBI MPOBEPUTH PabOTy COPTUPOBKH HEOOXOAUMO
BBIBOJUTH IIPOMEKYTOYHOE COCTOSTHUE MAaCCUBa HA KaXkJI0M 11are copTupoBku. Hampumep,
€CJIM MacCHUB JJIMHBI {, TO BEIBOJIOB COCTOSTHUSI MaccuBOB Oyner t-1.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE pe3ynbTathl | Bonpocsl/3aianus A IpoBEpKU

00y4YeHHsI 110 TUCHUTUIMHE

YmeTs: aJlanTupoOBaTh, 1.Kak MOHO yCOBEPIIEHCTBOBATh CTAHIAPTHYIO
MOJUGHUIMPOBATE U KOMOWHUPOBAThH y3bIPbKOBYIO COPTHUPOBKY (C LIENBIO COKPAIICHHUSI
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpoOBEpKU
00y4YeHUs 10 TUCITUTINHE

CYLIECTBYIOIIME  aJITOPUTMBl UL I1aroB COPTUPOBKH) B TOM ClIy4yae, €ClId MacCUB

pelieHuss 3aj1ad IOoMCKa, COPTHPOBKH, 0Ka3aJICsl OTCOPTUPOBAH JOCPOYHO?

(GWIbTpaluM JaHHBIX, KOJUPOBAHUSA U 2.IlokaxxuTe B KOZI€, YTO UMEHHO B aJITOPUTME

peoOpa3oBaHus JaHHBIX yKa3bIBaET, HA ‘“‘HarpaBiieHUe” BHIOPAHHOM
COPTUPOBKH?

3.Ilpemyoxure pelieHue caeayoiei 3aaauun,
OCHOBAHHO€ Ha aJrOPUTME IIy3bIPbKOBOM
COPTUPOBKH: ‘““MacCUB, COCTOAIIUN U3 CUMBOJIOB
“nudp" ¥ CUMBOJIOB “JTaTHHCKOTO ajihaBuTa’”
OTCOPTHUPOBATH TaK, YTOOBI CHaYaIa B HEM
pacroJiaraiuch Bce “nudphl’, a 3aT€M CUMBOJIBI
“maruHcKoro andasura”

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJITHOM 00bEME MJIH BBITIOJIHEHO MTPEUMYIIIECTBEHHO BEPHO, TaHBI OTBETHI HA
BOIIPOCHI MTPETIOIaBaTeIs

Oyenka: 4 («xX0OpoIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OLeHKa "Xopouo" BbICTaBISETCS €CIH 3aJaHue
BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, HO UIMEET OIIMOKH B BBITIOJHEHUH UM HE COOTBETCTBYET
TpeOOBaHUSAM JOKYMEHTHUPOBAHUS B IOJTHOM 00beMe, 1aHbl OTBETHI HA BOMPOCHI IIPEIo1aBaTess

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CJIM 33/1aHUE BBITIOJIHEHO HE B CPOK, HE C IEPBOTO pa3a, HO MPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIIOJIHEHO HEBEPHO WJIU MPEUMYILIECTBEHHO HE BBINOIHEHO, TMOO Ha 3aIluTe
CTYACHT HE CMOT OTBETUTh Ha BOIPOCHI NEPIOAABATEINS IO CBOEH MHINBUAYAIbHOW 4acTH paboThI

KM-7. 3amura padorsi Ne6 'Y coBepuieHCTBOBaHHAs Ny3bIPbKOBAasi COPTHPOBKA.
JKCcNepUMEHTAJIbHOe HCccileJ0BaHue COPTUPOBOK. Pa3pabdoTka u peanuzanus
IKCIEPUMEHTAJIbHBIX TECTOB'

®opmbl peanusanuu: KomnerorepHoe 3a1aHue

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeeHUs1 KOHTPOJbLHOI0 MEePONPUAITHA: 3apaHee oIpeensercs oolee 3aJaHne
Ha rpynny (C MHIUBUAyalIu3alyeil Mo BapuaHTOM KOHKPETHOM 3aJayu) JUIs CaMOCTOSITENIbHOMN
paboThl B KauecTBe JoMallHero 3aganus. HeoOxoaumo peann3oBaTh NpOrpaMMHBIN KOJ| PELIeHHUS,
COMPOBOJUTL  pelleHne crnenupukanuen-oTyeToM. 3alUTa COCTOUT B JEMOHCTpAlUU
paboTOCIIOCOOHOCTH MpOorpaMMbl Ha TecTaX (WIM C IOMOIIBIO KOHTPOJIbHOW (opMynbl) B
KOMIIBIOTEPHBIX Kiaccax. Heo0XoaumMo OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI IMpernojaBaTelis I0
TemMe padOTHI.

18




Kpartkoe cogep:xkanue 3aiaHuA:
Peanu3zoBath /1Ba anroputMa my3bIpbKOBBIX COPTHPOBOK: CTAHJIAPTHYIO COPTUPOBKY (Ha30BEM
ec Bubble) u ycosepmieHcTBOBaHHYIO (METO (hitakKa ¢ JOCPOUYHBIM BBIXOJIOM, HA30BEM €€
Bubble_F). Bce HeoOXoauMbIe alrOPUTMBI B IIPOTPaMME PEATU3YIOTCS B BUIC (DYHKIIHIA.
[TpoBOIUTCS cepusi CPaBHUTENBHBIX SKCIIEPUMEHTOB HAJl allTOpUTMaMHU. Pe3ynbTaTel
SKCIIEPUMEHTOB CBOJSTCS B COOTBETCTBYIOIIME TaOnulibl. [laHHBIE TaOIUI] aHATU3UPYIOTCSA, Ha
OCHOBAHMH aHAJIM3a JIEJAIOT BBIBOBI, (HOPMUPYETCs Cenn(UKALUA-OTIET.
Bri6upaercsi copTupoBKa B JIIOOOM HanmpaBJieHUH (roJioBa-xBocT) 1o xenanuto. Ecim N —
HOMep BapuaHTa, T0: Ayt N mod 3=0 — pabora ¢ BemecTBeHHbIME unciamu; st N mod 3=1 —
pabota ¢ cumBosiamu; Uit N mod 3=2 — pabGoTa ¢ uenbiMu unciaamu. J{omnoNMHUTEIbHO: IS
YETHBIX BAPHAHTOB — COPTHPOBKA 110 HEYOBIBaHUIO (max — B KoHel] A/ITHM min — B Hay4aio);
JUISL HEYETHBIX BApUAHTOB — COPTUPOBKA 10 HeBo3pacTaHuto (min — B koHer] M/TH max — B
Hayajo)

KoHTposibHbIe BONPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PEe3yJIbTaThI 06y‘IeHI/IH Bonpocm/3az[aHI/m JIA IIPOBEPKU
IO JUCHMITJIMHE

3HaTh: AHAINTHYECKUE W MPAKTHYECKHUEC 1.Yem ormuuarorcs meroasl time() u ctime() us
CHOCOOBI aHaIM3a CIIO’)KHOCTH u Moyss time?
3¢ GEKTHBHOCTH aJITOPHTMOB 2.Kako# MeToJ1 U3 MOJLYJIsl time 0CTaHaBINBAET

X0/ BBIITOJIHEHUSI TPOTPaMMbI POBHO Ha t
ceKyH (Hoau cekyHm)?

3.Uto npeacrasisieT co00il reHepaTop IMceBIo-
Cy4yalHbIX yucen?

4.J1y1s1 9ero HeoOXO0IUM METOT
random.seed([t])?

OnucaHue MKAJbI OLleHUBAHUS

Oyenxa: 5 («OTIIUYHOY)
Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00bEME WJIM BBITIOJIHEHO MTPEUMYIIIECTBEHHO BEPHO, IaHbl OTBETHI Ha
BOIIPOCHI TPENO/IaBATENS

Oyenxa: 4 («X0poILI0»)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "XOopomio" BEICTaBISETCS €CIH 3ajaHue
BBINOJIHEHO MTPEUMYIIECTBEHHO BEPHO, HO UMEET OLIMOKH B BBIMOJIHEHUH WM HE COOTBETCTBYET
TpeOOBAHUSAM JTOKYMEHTHPOBAHHUS B TIOJTHOM 00BEME, JaHBI OTBETHI HA BOIIPOCHI IPEMOIaBaTENs

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu évinonnenus 3uanus: OLeHKa "y10BIETBOPUTENILHO" BBICTABIIAETCS
€CJIM 3a/1aHUE BBIIIOJIHEHO HE B CPOK, HE C IIEPBOT0 pa3a, HO IPEUMYIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33/1aHUE BHITIOJIHEHO HEBEPHO MJIM MPEUMYIIIECTBEHHO HE BBIIIOJIHEHO, TM00 Ha 3alluTe
CTYJEHT HE CMOT OTBETUTbH Ha BOMPOCHI NIEPIIOAABATENS 10 CBOCH MHIUBUIYATbHON 4acTH pabOThI
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KM-8. 3ammra pacuernoro 3aganus Nel ""Baeminue ondianorexn B Python. I'padpuxa
B Python. AiiropuTmM MMUTANMM HOPMAJIBHBIX pacnpe/ejleHnuil 00bEKTOB HA IJIOCKOCTH €
NOMOIIbLI0O PABHOMEPHBIX pacnpeejieHnid 1 UX rpajpuyeckoe orodpa:kenue' "

®opmbl pean3anuu: KoMIbIOTEPHOE 3a1aHKE

Tun koHTpoABLHOrO0 MeponpusiTusi: Pacuerno-rpaguyeckas padora

Bec koHTpOobHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa npoBeleHUsi KOHTPOJbLHOIO0 MEPONPUATHA: 3apaHee olpeleNsercs oolee 3aJjaHue
Ha TPYOIy s CaMOCTOSATENBbHOW paboThl B KadecTBE JaomaimHero 3anaHus. HeoOxommmo
peann30BaTh MPOrpPaMMHBIM KOJ pElIeHHs, CONPOBOAMTH pelIeHHE clenupUKaUed-0TYETOM.
3amuTa COCTOUT B JEMOHCTpALMH pabOTOCIIOCOOHOCTH MPOTPaMMBbl Ha TECTaxX (MM C ITOMOILBIO
KOHTPOJIBbHOM (OpPMYIJbI) B KOMIBIOTEPHBIX KiaccaX. HeoOXoIumMo OTBETUTh HAa KOHTPOJIbHBIE
BOIIPOCHI ITPETNIOAABATENIS 10 TEME PAOOTHI.

Kpatkoe cogepxanue 3a1aHusi:
3aganue. OCBOUTH MOAKIIOUEHHE BHEIIHEH rpadudeckoit Oubmmoreku B si3pike Python,
OCBOUTH PadOTy ¢ rpaduuecKuMy MPUMHUTUBAMH B OMOITMOTEKE, pealn30BaTh MOJICITMPOBAHHE
y3JI0B HEKOTOPOM CETH C MOMOIIIBI0 npeyioxkeHHoro anroputma XY_MND u Bu3yanuzupoBathb
pe3ynbTaT paboThl ANITOPUTMA CpeacTBaMu rpadudeckon oudbmuoreku. Tpedyercs
CMOJICTTUPOBATh HE MEHEE YETHIPEX Pa3IMYHBIX CETEH C pa3IMYHBIMU BXOJHBIMU TIapaMeTpaMu
s anroputma XY_MND.
OTueT BKIIIOYAET CIEAYIONTYI0 HH(POPMAIIHIO:
a) 3aJ1aHue;
0) onmcanue (KCIOJIb30BaHHBIHN CITOCO0) MOAKIIOYeHHS TpadudecKoit OMOIHOTeKH (Hanpumep,
graphics);
B) ONMICAHUE HE MEHEE 7 OCHOBHBIX METOJIOB, IIPEIOCTABISAEMBIX I'paduuecKoil OMOIHMOTEKOM, C
dbparMeHTOM KOJla U WILTIOCTpAIel pe3ynbTaTa ero paboThl;
I') KOJl OCHOBHOM ITPOrpaMMBl, cofiepKaiuil QyHKIIUU MOJEIUPOBAHUS CETU U PYHKIIMH
oToOpakeHHsI pe3yibTaTa MOAEIHUPOBAHNUS;
1) WILTIOCTPALIUU PE3YJIbTATOB MOJICTUPOBAHMS CETEH (pacipeiesieHne TOYeK Ha TUIOCKOCTH) C
yKa3aHHEM BCEX MCMOJIb3YEMBbIX BXOJIHBIX TAPAMETPOB aJITOPUTMa MOJIETIMPOBAHUS CETH, JUIS
KOTOpOM Ipe/cTaBiIeHa HIUTIOCTpaUs

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3anmaHUpOBaHHbIE pe3yNbTaThl 00ydeHus | Borpocbl/3aganus ais npoBepKu
110 JUCLMILIMHE

3HAaTh: BCTPOEHHBIE " BHEIIHHE 1.Ha kaxoii Teopeme 0azupyercs

OMOINOTEKH A3BIKOB npennoxkeHHsli anroput™ XY MND?

2.Yto yTBep)KAaeT “npaBuiio IBYX(Tpex) curm"?
Kaxkoe npasuio 6omnee ctporoe?

3.Kakue ocHOBHBIE XapaKTEPUCTUKH €CTh y
TakuX rpaduuecKkux MpUMUTUBOB, KaK “¢purypa
Ha IUIOCKOCTH 7

YMers: HCIIONB30BaTh  BO3MOKHOCTHU 1.Ykaxure cnoco0 nepeBoja puandeckoi
BCTPOCHHBIX M BHEIIHMX OWUOINOTEK, a BEJIMYMHBI (TOUYKH HA BEUIECTBEHHOM OCH) B
Takke rpaduyeckue OUOTUOTEKH IS TOYKY OTOOpaXe€HHUs Ha TPaPUIECKOM MOJOTHE
BU3YaIM3aluH pEIICHUN 2. Ilpeanoxute cnocoObl peanu3auu GUrypsl,

HE BXOJSIIEH B peain30BaHHbIe B OMOUITNOTEKE
rpaduueckue NPUMHUTUBBI, HalpuUMep, “yIbIOKy”
WM “Kpbuio 6a00uKu”.

3.YkaxuTe, KaK Bbl pealu3yeTe BbIBOJ HA
IJIOCKOCTH TpaduK Kakon-1100 QyHKIMH OT
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3anmaHupOBaHHBIE pe3yNbTaThl 00ydeHus | Bompocbl/3aganus amis npoBepKu
10 TUCLUILINHE

OAHOTI'0 aprymMeHTa, IIpuiucM Tak, YTOOBI OBLIU
ITOKa3aHbl BCC YCTBCPTH IIJIOCKOCTH.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHECHO B TTOJIHOM 00beME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO, JIaHBI OTBETHI Ha
BOIPOCHI MTPETOaBaTes

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH 3aJaHhe
BBITIOJIHEHO MTPEUMYILIECTBEHHO BEPHO, HO UMEET OITMOKU B BHITMIOJTHEHUH WJIM HE COOTBETCTBYET
TpeOOBaHUSAM JOKYMEHTHUPOBAHUS B IOJTHOM 00beMe, TaHBI OTBETHI Ha BOTIPOCHI MPENOo1aBaTeNs

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HE B CPOK, HE C TIEPBOTO pa3a, HO MPEHMYILECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIOJIHEHO HEBEPHO WJIU MPEUMYILIECTBEHHO HE BBINOIHEHO, IM0O Ha 3aIUTe
CTYJIEHT HE CMOT OTBETUTb Ha BOMPOCHI NIEPIIOAABATENS 10 CBOCH MHIUBUIYATbHON YacTH PabOThI

4 cemecTp

KM-9. 3amuTa pa6orsl Ne7 " /IlunamMuyeckue MacCUBbI B KayecTBe MapaMeTpPoB
noanporpamm B C(C++)"

®opmbl peanusanuu: KoMneoTepHoe 3a1aHue

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeleHUs1 KOHTPOJbLHOIO0 MePONPUAITHA: 3apaHee olpeensercs: ooliee 3ajaHue
Ha rpynny (C MHOUBUAyalIM3alUeil 1Mo BapuaHTOM KOHKPETHOW 3ajauu) JUJIsl CaMOCTOSTEIbHOU
paboThl B KauecTBe JOMaIlHero 3aganus. HeoOxoqumo peann3oBaTh NpOrpaMMHBIN KOJ| PELIeHHUs,
CONMPOBOJUTH  pelleHne crnenupukanuen-oTyeToM. 3aluTa COCTOUT B JEMOHCTPAlUU
paboTOCIIOCOOHOCTH MporpaMMbl Ha TecTaX (WM C IOMOIIBIO KOHTPOJBHOW (opMyisl) B
KOMIIBIOTEPHBIX Kiaccax. Heo0XoaumMo OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI IMpernojaBaTelis 10
TemMe padoTHI.

Kpatkoe cogepxanue 3agaHusi:
1. B 3ayjauax 3a1aHbl OTHOMEPHBIE MaCCUBBI (BEKTOP, BEKTOP-CTOJIOEI) U ABYMEPHBIE MacCUBBI
(Matpuisl). PazmepHOCTh MacCHBOB ONpEENIeTCs CMBICIOM 3a/1a4H.
2. Hamucatb mporpammy perieHus 3a1a4u, UCTONb3ys s3bIK nporpammupoBanus C (C++)
(MOKHO MCTIOJIB30BATh JIFOOYIO IOCTYITHYIO CPEy pa3paboTKH).
3. Ilpu periennu 3a1a4u UCIOIB30BATH JUHAMHUECKOE PACIpe/e/IeHIE TaMATH.
4. Vcrionp30BaTh MOANPOTPAMMBI, pealTU3yIolne (GyHKIUU: BBIICICHIE TAMSITH TIO]T MACCUB
(v/unu MaTpuILy), OCBOOOXKIEHHUE, BbIICIIEHHON aMsTH, BBOJ 3HAUE€HHUH B MaccuB (M/UITH
MaTpHIly), BEIBOJI MAacCHBA (MaTPHIIbl) HA KOHCOJIb.
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5. Jlns HemocpenCTBEHHOTO PEIICHHUS 3a/1a49H, BBICIUTh HE MEHEE OJTHOM BCIIOMOTaTeIbHON
byHKIIMHA, TOMAMO QYHKIUN U3 1. 4.

6. OCyIIeCTBUTH MPOBEPKY HA AHOMAIHH TSI pA3MEPHOCTEH MAacCHBOB B COOTBETCTBUU C
3aj1aueil, HarpUMep P YMHOKCHHH MATPHII, HEOOXOAUMO MTPOBEPUTH HX COTIACOBAHHOCTD
(ecu HE CKa3aHO WHOE, BEKTOPBI CUUTAIOTCS 33JJaHHBIMUA B N-MEPHOM €BKIIUIOBOM
MIPOCTPAHCTBE).

7. IIpoBecTH CEpHIO TECTOB C LIEJIBIO MPOBEPKU pabOTOCHIOCOOHOCTH KO/, a TAKKe
paccMaTpuBasi BBIPOXKICHHBIC CITydan Pa3MEepHOCTEH MacCHBOB

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHMpoBaHHBIE pe3yNbTaThl 00ydeHus mo | Bompockl/3aganust ajsi MpOBEPKU
JUCLUIIIINHE

YMerb: pemars 3aga4d ¢ IIPUMEHEHUEM l.«TpancnionupoBatb» marpuny A
PEKYPPEHTHOIO U PEKypCHUBHOIO I0AX0[a, OTHOCHUTEJIBHO 1T0OOYHON AMaroHau, a
UCIIOJIb30BaTh  JIMHAMUYECKUE  CTPYKTYpbI MaTpunly B — oTHOCHUTENBHO IN1aBHON
JAHHBIX 2.CnBUHYTH MaTpully A HUKINYECKU

OTHOCHUTEIIBEHO CTOJIOIOB: 1-# cTonOeI Ha
MECTO 2-T0, 2-i Ha MECTO 3-TO H T.JI.
3.BrruucianTh onpeaeanuTeNd TPETHEro
TopsIIKa U1 3aAaHHBIX MaTpuil A 1 B

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku binoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJITHOM 00bEME WJIM BBITIOJIHEHO MTPEUMYIIIECTBEHHO BEPHO, JIaHbl OTBETHI Ha
BOITPOCHI ITPETIOIaBaTeIs

Oyenxa: 4 («XOpoILI0»)
Huosicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OleHKa "X0opoiio" BEICTaBISETCs €CIH 3aJaHue
BBINOJIHEHO IPEUMYIIIECTBEHHO BEPHO, HO UMEET OLIMOKH B BBIMOJIHEHUH WM HE COOTBETCTBYET
TpeOOBAHUSAM JTIOKYMEHTHPOBAHHUS B TIOJTHOM 00BEME, JaHBI OTBETHI HA BOIIPOCHI IPEMOIaBaTENs

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIU 3a/1aHUE BBIIIOJIHEHO HE B CPOK, HE C IIEPBOT0 pa3a, HO MIPEUMYILECTBEHHO BBITIOIHEHO

Oyenka: 2 («<HEYIOBICTBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBITIOJIHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIIIOJIHEHO, TM00 Ha 3alluTe
CTYZICHT HE CMOT OTBETHTH Ha BOIPOCHI IEPIIOAABATEIIS IO CBOCH MHIMBUAYAIBHON YacTH paObOTHI

KM-10. 3amuTa padorsl Ne8 " /luHamMuveckue MacCuBbI U PEKYPCHBHbIE AJITOPUTMbI B
C(C+)"

®opmbl peanuzannu: KomnsiorepHoe 3a1anue

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTposbHOrO0 Meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOIO MepONPUATHS: 3apaHee ompeenseTcs oouee 3a1aHme
Ha Tpyniy (C MHAMBHIyaln3alueil 1Mo BapHaHTOM KOHKPETHOHM 3ajjauu) Al CaMOCTOSITEIbHOMN
paboThI B KaUecTBe JOMAIIHETO 3aqanus. HeoOXoammo peann3oBaTh MporpaMMHBIN KOJ[ PELICHHUS,

COIIPOBOJUTDH peuICHuC CHCLIH(bHKElHHCﬁ-OT‘-ICTOM. 38.IJ_II/ITa COCTOHUT B ACMOHCTpalun
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paboTOCIOCOOHOCTH MPOrpaMMBI Ha TecTax (MM C TOMOIIbI0 KOHTPOIBHOH (opmynbl) B
KOMITBIOTEPHBIX Kiaccax. HeoOX0oIMMO OTBETHTh HAa KOHTPOJIBHBIE BOIPOCHI MPEMNOJaBaTeNs IO
TeMeE pabOThI.

Kpatkoe cogepxanue 3a1aHusi:

1. B 3ajauax 3a1aH OIHOMEPHBIN TUHAMUYECKUN MacCUB JUIMHBI N.
2. Hanmcarb nporpaMmy peuieHus 3aauu, UCIONb3yA A3bIK nporpammupoBanus C (C++)
(MOHO UCTIOJIL30BATh JIFOOYIO JIOCTYITHYIO Cpey pa3paboTKu).
3. OcyliecTBUTh NPOBEPKY HA aHOMAJIHIO 1Sl pa3MepHocTh MaccuBa (N <= 0).
4. IIpoBecTu CepHIo TECTOB C IIETbI0 MPOBEPKU PAOOTOCIIOCOOHOCTH KOJIa, a TaKKe
paccMaTpuBasi BRIPOKJIEHHBIE CIIy4al pa3MepHOCTE MaccuBOB. Pexomenpanuu mo
pasmepHocTsM: N =0, 1, 2 (MuUHUMaIbHAA YeTHAS pa3MEPHOCTh), N = 3 (MUHUMAaJIbHOE
JieJICHUE Ha HEYETHOM pa3MepHOCTH), N = 9 (HeueTHas), N = 10 (duetHas). TectupoBaHue,
CBSI3aHHOE CO 3HAYEHUSIMH MacCHBa HEOOXOAMMO MPOBOAUTH COTJIACHO CMBICITY 3aJ1auu 110
BapHaHTY.
5. OpopMHUTH OTYET:

a. popMyIMpPOBKA 3a/1a4l C UMEHOBAaHHEM JJAHHBIX COTJIACHO MPOTPAMME;

b. ko mporpaMMbl ¢ KOMMEHTAPHUSIMH;

C. pe3yJIbTaThl TECTUPOBAHUS, CBEICHHBIE B TAOJIHILY;

d. HapuCOBaTh MOHOE JIEPEBO PEKYPCUBHBIX BHI30BOB JUIsl Pa3MEPHOCTH N = 9, MOACYNTAB B
HEM 00bEeM U TIIyOUHY peKypCcUH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3yIbTAaThbl Bonpocm/saz[aHI/m AJI1 IIPOBEPKU
06y‘I€HI/I$I 10 JUCHUIIJIINHE

VYMerb: pemath 3agadd ¢ 1.Ecnu notpebyercs nucath peKypCUBHBII aJlTOPUTM B
IPUMEHEHUEM PEKYPPEHTHOTO YCIIOBUAX OIpaHUUYEHMSI Ha pa3Mep NaMsITH CTeKa, KaKyro

U PEKYpCUBHOTO  IOJX0Ja, PEKYpCHIO CIeAyeT BHIOpaTh?

UCMOJIb30BaTh  JIMHAMHYECKHE 2.Ecnu notpebyeTcst mucaTh peKypCUBHBIN alropuT™ B
CTPYKTYPHI TaHHBIX YCIIOBHSIX OTpaHUYEHHS HA BPEMS HCIIOJTHEHHSI TPOTPaMMBEI,

KaKyI0 pEKYpCHUIO CIICAYCT BBI6paTB?
Jlna 2agaHHOrO OJHOMEPHOTO MAacCcHEA I H2 [V 3MeMeHTOB C IIOMOIIBID pe-
KypPCHBHOH YHKLHH OPOBEPHTE, 9T0 AJIA BCEX NIEMEHTOE MACCHBA BEIION-
HieTcq yeaopHe ¥;< 0. B pexypcHEHOR (yHKUHH Ka(IEEl pa3 OelHTE pac-
CMATPHBAEMYEO 9aCTh MACCHEA [OIIONAM, IIPOBEPAH BEIIOIHEHHE VCIOBHA C
MOMOIIBE0 3TOf e (YHEIHH CHATaNa B TeB0H MONOBHHE, 4 33TeM IpH Heod-
XOJHMOCTH H B IPABOH MOJOBHHE. PeKypCHBHEIE BEIZ0BEI 3aKAHYHEATH, KO-
I7a OCTAHETCH TOMEEC OJHH 3IeMEHT B PACCMATPHEAEMOH JacTH MACCHEA.

4 p 4
Hanpamep, pma N=4: [ K, <0)=[|F <0)&[ (% <0).

=1 =l =3
Jlnd 3agaHHOTC OHOMEPHOTO MacCHEA .4 H3 [V 3MIeMEHTOB C NOMOINBID pe-
KypcHEHOH (yHKUHH HAfTH 3HadeHHe MHHHMAIBHOTO 3JIEMEHTA MACCHBA.
B pexypcHBHOH (QVHKUHH KUEIEE pas IelTHTE PaccMaTPHEAEMYH TacThb
MacCHBA HA JBE 9acTH: OJHY TPETh H JBE TPETBHX, BEITHCIAA MHHHMYM C
MOMOIIEIO 3TOH e QYHKUHMH cHadala B IeBOH YacTH, a 3aTeM H B IIPaBoH
4acTH. PeKypCcHBHEIE BBI30BBI 3aKAHIHBATE, KOTAA OCTAHETCA TOIBKO OJHH
3]IeMEHT B PACCMATPHEAEMOH 9aCTH MAacCHBA.

& i 2 L]
4 Hanpmyep. a1 N'=6" min4 =nﬁﬂ[11)j]114i;11]1'3114}-

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu eoinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TIOJTHOM 00beMe WIIH BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, TaHBI OTBETHI HA
BOMPOCHI MIperoiaBaTens

Oyenka: 4 («XOpOIIOY)
Hudicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
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Onucanue xapaxmepucmuxu evinoaneHus snanus: OneHKa "Xopoo" BICTABIISETCS €CIIN 3aJaHUE
BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO, HO UMEET OIKUOKU B BBHIIIOJTHEHUH UM HE COOTBETCTBYET
TpeOOBaHUSAM JTOKYMEHTHPOBAHUS B TIOJTHOM 00BEME, JaHBI OTBETHI Ha BOIIPOCHI MPETIOaBaATEIIS

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJJaHue BBINIOJIHEHO HE B CPOK, HE C MIEPBOTO pa3a, HO MPEUMYIIECTBEHHO BHIMOJIHEHO

Oyenxa: 2 («HEyIOBICTBOPUTEILHO)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJlaHuE BBIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIMOIHEHO, TUOO Ha 3alIUTe
CTYJICHT HE CMOT OTBETHUTbH Ha BOMPOCHI MIEPITOIABATENS 10 CBOCH MHINBUAYAIBHON YacT paboThI

KM-11. (KP Ne2) PexyppeHTHbIe H peKypPCHBHbIE AJITOPUTMBI

®opmbl peanusanuu: KomnbsrorepHoe 3a1anue

Tun kouTpoabHOro Meponpusitusi: KonrponsHas pabora

Bec kouTposabHoro meponpusitusi B bPC: 15

IIpoueaypa npoBegeHUs] KOHTPOJBLHOro MeponpusaTusi: [IpoBoautcs Ha naboparopHoM (WiH
IPAaKTUYECKOM) 3aHATUH B (popMe peainzanuu padbodeit mporpaMmsl B 11000 cpefe, Mo3BOJIAIoIIeH
BBIIOJHATh OTJIAJKY M 3amycK Ha s3bike mnporpammupoBanHuss C (C++), uro obecrieuuBaeT
BO3MOYKHOCTh CAMOKOHTPOJISI IIPH BHINOJIHEHUH pelieHus. Ha BeinosnHenue 3aganus orsoaurcs 80
MHUHYT, paboTa OTChIIaeTcsl B TEKCTOBOM (opmare 1o noure OCIIL.

Kpartkoe cogepxanue 3ajaHusi:
3aganue. /[aHbl 337a4Uu, pEIa€MbIE C TOMOLIbIO HUKINYECKUX aITOPUTMOB. 3a/1a4yll UMEIOT
nBe GOPMYIUPOBKU: MPOCTYIO «A» — C TIOCTOSIHHBIM BO3ICHCTBYIOIIUM apaMeTpOM;
yclokHeHHY10 «b» — Monudukanuio «A» ¢ U3MEHSIOMKUMCS BO3IEHCTBYIOIKUM apaMETPOM.
JlonycTuMble penieHus:
a) C BBIBOAOM PECKYPPEHTHOTO COOTHOUICHU A, B IIUKJIC, C BBIBOAOM Ha 5KpPaH pE3yIbTaTOB
paboThI KaXKIOT0 I11ara;
0) UCTIOB30BaHKE PEKYPCUBHON (DYHKIIMH JIJISl IOJTYYCHHSI KOHEYHOTO pe3ybTara 3a N I1aros;
C) UCTOJIb30BAHNE PEKYPCUBHON (PYHKILIMHU C BHIBOJIOM Ha SKpaH Pe3ylbTaTOB pabOThI KaXKA0T0
ara peKypcuu

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3anygaHupOBaHHbIE Bonpocel/3aganus 1uist mpoBepKU

PE3yIbTAaThI O6y‘leHI/I5{ 10

JUCHUITIINHE

3HaTh: TIOHATHE 1.

PEKYPPEHTHEIX 3apaboTHas miarta ciyXallero B sHBape cocrasuiia Z pyo.
COOTHOLIEHUU U METO JIbI BriBectn MIPOTrHO3UPYEMYIO 3apIuiaTy IJId KaXXJI0ro MecsAla
peKypcun A | TeKyIEero rojia B MpeANOIOKEHUN €KEMECSIUHOTIO YBEINYEHUS

3apmiathl Ha P % (110 OT-HOLIEHMIO K NPEAbIAYILEMY MECSILY)

B ¢pespane npeononazaemulii koappuyuenm unoexcayuu
3apabom-Hou niamul pasen p %, a 8 Kaxncoom ciedyrouem
B | mecaye ymenvwaemcs 6 2 paza (no omHouleHurO K
npeovloywemy mecsayy)

2

| A | OTKpHIT cUeT, coaepkamnuii Z pyo. B Hagaire kaxxaoro
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3anjgaHUupOBAHHBIE Bomnpocsi/3aganust 11t mpoBepKH
pe3ynbTaThl OOy4YeHUsS IO
JUCITUILINHE

CIIETYFOIIEr0 MecsIia Ha Hero nepeBoadr Y py0. XpaHumast
CyMMa eXKEeMEeCSIYHO Hapac-TaeT Ha P % (IIPOIICHTHAS CTaBKa).
Onpenenuts ee 3HaUeHUE B KOHIE 1, 2, ..., N-ro mecsia
HAaKOILIEHHUS

B nepeom mecsiye excemecsunas npoyeHmuas CMaeka paeHa p
%, a 6 kaoic-ovlil credyrowutl mecay yeeauyusaemces na 0,1 %
(no omuoweHUI K npedvl-0yujemy mecsiyy)

Onucanue MKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OlueHKa "0TINYHO" BBICTABISIETCS €CIIH
MpaBUJILHO BBIMOJIHEHO 3aaanue "b" Bcemu ciocobamu "a) - ¢)"

Oyenka: 4 («X0OpOIIO»)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €CIIU
IIPABUJIbHO BBINOJIHEHO 3a1aHue "A" ciocodom "c¢)" U npaBuiibHO BbINOIHEHO pemieHue "b"
criocobom "a)"

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoanenus shanus: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS
€CJIM MTPABWJIbHO BBIMOIHEHO 3aaanue "A" n1symsa criocobamu "a) u ¢)" NI npaBuibHO
BbIIIOJIHEHO peuieHue "b" cnocodom "a)"

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIOJIHEHO

KM-12. 3ammTa padorst Ne9 ""JjeMeHThI (PyHKIMOHAIBHOIO NPOrPpaMMHUPOBAHUSA B
Python™

®opmbl peanusannu: KoMneorepHoe 3a1aHue

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeleHUs1 KOHTPOJIBLHOI0 MEPONPUATHSA: 3apaHee olpeJensercs ooliee 3ajaHue
Ha rpynny (C MHOUBUAyalIu3alUeil 1Mo BapuaHTOM KOHKPETHOM 3a/Jayu) JUIs CaMOCTOSITENIbHOMN
paboThl B KauecTBe JAoMallHero 3aganus. HeoOxoaumo peann3oBaTh NpOrpaMMHBIN KOJ| PELIeHHUS,
COMPOBOJUTL  pelleHne crnenupukanuen-oTyeToM. 3aluTa COCTOUT B JEMOHCTPAlUU
pabOTOCIIOCOOHOCTH MporpaMMbl Ha TecTaX (WIM C IOMOIIBIO KOHTPOJIbHOW (opMynbl) B
KOMIIBIOTEPHBIX Kiaccax. Heo0XoaumMo OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI IMpernojaBaTelis 10
Teme padOTHI.

Kpartkoe cogep:xkanue 3aiaHusA:
JlaGopatopHas paboTa npenHa3zHavyeHa JUIsl 3aKpeIUIeHUs] MaTepuaia, U3y4eHHOTO Ha
npaktiuueckoM 3ausatun: pyukiu map(), reduce(), filter() u zip(); reseparops! ciuckoB.
Heo6xoanMo camocToaTenbHO MpopadoTaTk BOIPOC, — B KAKUX 33Ja4aX MOTYT OBITh MOJIC3HBI
GyHKIIMM 00pabOTKH JaHHBIX B IIOCJIEI0BATEILHOCTSIX U TeHepaTopbl cuckoB. [Ipeanaraercs
BO3MOXKHOCTh BBIOOpA: @) MPUMEHUTh HOBBIE BO3MOXKHOCTH JIJISl 33/1a4, PELIaeMbIX paHee
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(ampeca pacmonoxeHus: 3a1auu | ceMecTpa; 3a1aun 2 cemectpa); 0) caMOCTOATEIHHO

OpUIyMaTh 3a71a4y, chOpMYyIHUPOBATh U PEIINTb.

[Tpu pemennun BapuaHTta 6), CTOUT 0OpPAaTUTh BHUMAaHKE, YTO HanOoJIee MHTEPECHBI 331a4H,
CBsI3aHHBIE C 00Pa0OTKOM pa3IMUYHBIX JaHHBIX COCTABHOI'O THIIA, HAIPUMED JaHHbIE O LIBETaX B
nBerouHoMm MarasuHe (HasBanue, Ctpana npousBoaurens, [{ata nocrasku, Konnuectso,
CroumMocTs 3a eiuHUILY) U T.11. Takke MHTEpecHBI 3a1a4M, CBA3aHHbIE C 00pabOTKOM TEKCTa,
HAIPUMEDP «MeKCM, Kaxicods CmpoKa KOMopo2o cO0epiHCUm hamunuio, ynopaooiums no
anghasumy» UM «pacneyamamo ce YUcid, 6Cmpedarowuecs @ 3a0aHHOM MeKCcme».

Odopmuts crienupuKannuo-oTIeT

KoHTposibHbIe BONPOCHI/3aJaHUA:

3araHupOBaHHbIE pe3yNbTaThl
00y4eHUs IO TUCHUILINHE

Bompocsi/3aganust 17151 IpoBepKH

3HAaTb:  OCHOBHbIE  KOHILIENLHNU
IIPOrpaMMHUPOBaHUS

1.Moxet iu pyHkius map() paboTaTh C HECKOJIBKUMHU
criuckamu?

2.Uro Oyner, ecnu ¢pynkuus map() unu zip() moiydar B
KaueCTBE PryMEHTOB CITHCKH Pa3HOU JJTUHBI?

3.MoxHo 11 ipu (POPMHUPOBAHUH CITUCKOBOUM COOpPKU
UCTIOIBb30BaTh KOHCTpYKIuio "if'? Koncrpykimio
“if...else”?

YMeTb: TOPUMEHSTH  S3BIKOBBIC
BO3MOKHOCTH IMOTOYHOM
00pabOTKM TaHHBIX TSI THITHYHBIX
3a1a4

1.ITycTh TEKCTOBBIH (aiisl COCTOUT U3 CTPOK BHUA!
6

-123
12 -30

120
23
10 13
-1 6

Cdopmupyiite ciMcok, Kaxblil 3JIEMEHT KOTOPOTO
OyJIeT mpeICTaBIATh COOOM CTIMCOK M3 TTaphl YHCEI
(pacrosio’keHHOU B OJJTHOM CTPOKE UCXOIHOTO (haiinia)
HCIOJIb3YS] CHHTAKCHUYECKYIO0 KOHCTPYKLHIO "CIIMCKOBOM
coopku"

2.IlycTh 3a/1aH CIMCOK, COAEPIKAIUHN IEIbIe YUCIIA.
CoznaiiTe ¢ MOMOIIBI0 KOHCTPYKLUH “‘CIIMCKOBOU
CcOOpKHU” HOBBIN CIHMCOK, KOTOPBIA OyJIET COCTOATD U3
KBaJIpaTOB IEMEHTOB UCXOAHOIO CIIMCKA

3.IlycTb 3a1aHa cTpoKa MIPOU3BOJIBHBIX CHUMBOJIOB.
Co3znaiiTe ¢ MOMOIIBI0 KOHCTPYKLUH “‘CIIMCKOBOM
COOpKH’’ CIIMCOK, KOTOPBIN OYET COCTOSTH TOJBKO U3
CHMBOJIOB, H300paXkaroIuX UGl B UCXOAHOMN CTPOKE

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu evinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBISAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TIOJTHOM 00'beMe WIIH BBITIOJTHEHO NMPEHMYIIIECTBEHHO BEPHO, JIAHBI OTBETHI Ha
BOMPOCHI MIpeToiaBaTes

Oyenka: 4 («XOpOIIOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
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https://yadi.sk/d/iHHZiA3y5ggWtg
https://yadi.sk/d/v-iDzgL8sBD4BA

Onucanue xapaxmepucmuxu evinoanenus snanus: OneHKa "Xopoo" BICTAaBIISETCS €CIIN 3aJaHUE
BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO, HO UMEET OIMUOKU B BBHITIOJHEHUH UM HE COOTBETCTBYET
TpeOOBaHUSAM JTOKYMEHTHPOBAHUS B TIOJTHOM 00BEME, JaHBI OTBETHI Ha BOIIPOCHI MPETIOaBaATEIIS

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJJaHue BBINIOJIHEHO HE B CPOK, HE C MIEPBOTO pa3a, HO MPEUMYIIECTBEHHO BHIMOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJlaHuE BBIIOJIHEHO HEBEPHO UJIU MPEUMYILECTBEHHO HE BBIMOIHEHO, TN0O Ha 3aIIUTe
CTYJIGHT HE CMOT OTBETUTh Ha BOIIPOCHI MEPIIOAABATEIIS 10 CBOEH MHINBUIyaIbHON YacTH paboThI

KM-13. 3ammra padorst Nel0 "Metoabl npu0an:KeHUs1 KOpPHeil. YKka3aTeJb Ha
¢pynkuuro B C(C++)"

®opmbl peanuzanuu: KomneorepHoe 3a1anue

Tun koHTpoABLHOrO Meponpusitus: Jlaboparopnas pabora

Bec konTposbHOro meponpustusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJLHOI0 MepPONPUATHS: 3apaHee onpeensiercs oblee 3a1anue
Ha rpynny (C MHIUBUAyalIu3alUeil 10 BapUaHTOM KOHKPETHOM 3aJayu) JUlId CaMOCTOSITENIbHOMN
paboThl B KauecTBe JoMallHero 3aganus. Heo0xoaumo peaan3oBaTh MPOTrPaMMHBIN KOJ| pEIICHUs,
COIIPOBOJIUTh  pEIICHHE Cleuu(UKAUeH-oTYeTOM.  3alUTa COCTOUT B JEMOHCTpAIUU
paboTOCIOCOOHOCTH MPOrpaMMbl Ha TecTax (MM C MOMOUIbI0 KOHTPOJBbHOH (opmynbl) B
KOMITBIOTEPHBIX Kilaccax. HeoOXoauMo OTBETUTh HAa KOHTPOJIBHBIE BOMPOCHI MPETOAABATEINS 10
TeMe paboTHI.

Kpartkoe cogep:kanue 3aiaHu:
1.  Lenbto paOGoThI ABISAETCA U3yUeHHE MPUOIMKEHHBIX METO/I0B 10 X CIIOBECHOMY
OTIMCAHHIO U CAMOCTOSITENIbHOE HAIMCAaHKE AITOPUTMA, a TAK)KEe OCBOSHHE crioco0a mepenaqn
(GYyHKLMHU B KauecTBE apryMeHTa Ipyroi GyHKum.
2. MeTtozpl ONTUCAHbI B OTJICNBHO MpHiIaraeMoM daiise «MeToabl HaX 0K ISHHS KOPHS
dyHKIMOHATBHOTO ypaBHEeHUs.pdf»[1].
3. B kauectBe mpumMepa BbIOpaHa 3aa4a HaX0XI€HUS KOPHs (YHKIIMOHAILHOTO YPaBHEHUS
Ha otpeske [A; B]. 3agaua, chopmynupoBanHas s 06a30Boro MeTosa oucexkuun[2], u
BapHUaHTHl YPaBHEHUH MPUBE/ICHHI B (aiiie «BapuaHThI 3a71a4 BEIYUCICHUS KOPHS
ypaBHeHU.pd .
4.  HeoOX0aMMO COCTaBHTH AITOPUTM M HANKCATh MPOTPAMMY PEIICHHS 33a1a9H, HCIIOIb3YS
a3bIK iporpamMupoBanust C (C++), nBymst Metoamu. IlepBelii MeToa — 3TO METO]T OUCEKIUH,
a BTOpOM:
a.  meron HerotoHa(kacatenpHbIX) 1715 BapuaHToB 3*k+1;
b.  Merox cexymux s BapuaHToB 3*k+2;
C. MeToJ Xopa s BapuantoB 3*k+3, rme k=0,1,2,...
5. Kaxaplit metos oymkeH ObITh perieH 1 AByxX GyHkiuil: pyHkuus N u dpynkuus N+5 u3
cnucka BapuanToB (11.3), rie N — Homep 1o sxypHaity. JlomkeH ObITh 331€HCTBOBAaH CIIOCO0
nepeaay GyHKIUH B pean3yeMblii METOJI C TIOMOIIBIO YKa3aTelst Ha (hyHKITHTO.
6. OcyuiecTBUTh NPOBEPKY HA AHOMAJIHIO JUIs 3a/laHHOro oTpe3ka: 0 <A <B < 2.
7. TlpoBecTn cepuio TECTOB LTSI IBYX METOJIOB U ABYX (DYHKITHI B Ka)KJIOM M3 METOJIOB U
tounoctu Eps = 107-2, 107-4, 107-6, 10™-8. Ha skpan 10KHA BEIBOJUTHCS CIEAYIOIAS
uH(popManus:
a.  Meroa u HoMep GYHKIMHU (OMH Pa3 Ha CEPHIO TECTOB);
b.  TouHOCTE;
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C. PCUICHUC YPAaBHCHUS,

d.  KOJMYECTBO MUTEpalMii JJIs 3aaHHOW TOYHOCTH;
€.  3HAa4YCHHUE JICBOM YaCTHU YPABHEHUS, €CIIM B KAYECTBE apryMEHTA ITOACTABUTh HAUICHHBIN

KOpEHb YPaBHEHHUSI.
O¢opmuTs 0THET:

oo

(bOpMYJ'II/IpOBKa 3aaa4 C MMCHOBAHUEM JAHHBIX COIJIAaCHO ITPOrpamMme;
KpaTKO€ U3JIOKCHHUEC METOZId, KpOMC MCTOAA ACJIICHHUA OTPC3Ka I1OII0JIaM;
KO mporpaMmbl ¢ KOMMEHTApHUAMU,

PE3YIbTAaThl TCCTUPOBAHKA, CBCICHHBIC B TaGJII/ILIy

[1] ’'peuxuna, I1.B. IlporpamvMupoBaHnue, 4. 1, DICKTPOHHBINA Y4eOHO-METOANICCKUIT
KoMIuiekc 1o HampasiaeHuto 230100 MudopmaTtuka u BerauciutenbHas Texauka / [1.B.
['peuknna. — Mockga, 2012 . © HUY MOU ( unu I'naroaes B.B. Visual Basic 6.0. CoopauK
3ajaHul 1715 1TabopaTOPHO- MPAKTUUYECKUX 3aHATHI. MeToaudyeckoe mocodue mno Kypey

WNudopmaruka... MOU,2000).

[2] On xe — meton AeneHus OTpe3Ka NomoiaM (METOA JUXOTOMHH, METOJI ITPO0).

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3angaHUpOBaHHbIE Pe3yJbTaThl 00ydeHUs
110 TUCLMIUIMHE

Bomnpockl/3aganust aisi mpoBEpKU

YMeTh: COCTaBJIATh AITOPUTMBI PELICHUS
3a1a4 [0  CJIIOBECHOMY  OIIHMCaHHIO
METO/IOB, IPOU3BOJIUTH CPaBHUTEIbHBIN
aHaJau3  aIrOpuTMOB II0  Pa3JIMYHBIM
OLICHKAM KauyeCTBa aHAJIMTUYECKH M Ha
pealbHBIX TECTaxX

1.ITycte ecth pynkmu Buaa int** foo(char*,
double); u void bar(); Kak cuaTakcuyecku
onucath (popManbHbIE apryMEHTHI PYHKIUH int**
baz(_ ) TaK, 4TOOBI B GYHKIUIO baz
MO>KHO OBLITO TepenaTh GpyHKIuH Buaa foo u bar?
2.Ilycts ectb pynkuuu Buga double** foo(); u
void* bar(int*, char*); Kak cuaTakcmuecku
onucath (hopMaabHbIe apryMeHThl PyHKIMH void
baz(_ ) TaK, 4TOOBI B pyHKIMIO baz
MO>KHO ObUIO nepenaTh GpyHkuK Buaa foo u bar?
3.Ilyctb ecth pyHkuu Buga int** foo(char*,
double); u void bar(); Kak a5s mono6HbIx
(yHKIIMI BBECTH CHHOHUMBI TUIIOB ‘‘yKa3aTesb Ha
(GYHKIHIO” C TTOMOIIBIO KJIFOUEBOTO CIIOBA
typedef? Kak moToM CHHOHUMBI UCTIOJIL30BaTh
IIPU ONMKCAHUU (POPMAIIBHBIX APTYMEHTOB JIPYTUX
byHKIMiI?

4.IlpoBeanTe CpaBHEHHE PEATHM30BAHHBIX BAMU
METO/IOB Ha OCHOBAaHUH JJAHHBIX, ITOJy4YE€HHBIX
TP TECTUPOBAHUH, A TAKXKE aHATUZHPYS
COOCTBEHHO pean3ali METOA0B (B YaCTHOCTH,
BO3MOJKHBIC OTpPaHWYCHHSI UX IPHMEHEHHS).

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu eoinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBISAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TIOJTHOM 00'beMe WIIH BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, TaHBI OTBETHI HA
BOMPOCHI MIperoiaBaTens

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
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Onucanue xapaxmepucmuxu evinoaneHus snanus: OneHKa "Xopoo" BEICTABIISETCS €CIIN 3aJaHUE
BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO, HO UMEET OIKUOKU B BBHIIIOJTHEHUH UM HE COOTBETCTBYET
TpeOOBaHUSAM JTOKYMEHTHPOBAHUS B TIOJTHOM 00BEME, JaHBI OTBETHI Ha BOIIPOCHI MPETIOaBaATEIIS

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyermax: 60
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJJaHue BBINIOJIHEHO HE B CPOK, HE C MIEPBOTO pa3a, HO MPEUMYIIECTBEHHO BHIMOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJlaHuE BBIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIMOIHEHO, TUOO Ha 3alIUTe
CTYJIGHT HE CMOT OTBETUTh Ha BOIIPOCHI MEPIIOAABATEIIS 10 CBOEH MHINBUIyaIbHON YacTH paboThI

KM-14. (Tect Ne2) /lunamMu4ecKue CTPYKTYPbI JAHHBIX

®opmbl peajusanun: KomnbroTepHoe 3a1anue

Tun koHTpoBLHOr0 Meponpusitusi: TecTupoBanue

Bec kouTposabHoro meponpusitusi B BPC: 7

IIpoueaypa mnpoBeaeHHs KOHTPOJIbHOIO MeponmpusiTusi: B TekcToBoM pemakTope uepes
uHTepHeT. PacueTtHoe BpeMs 15 MHMHYT, JJIsi BBIUMCICHHMA MOXHO HCIOJB30BaTh TEXHUYECKUE
cpeacTBa. BapuaHThl 3ajaHMil BBIYMCIAIOTCS 1O HOMeEpy cryaeHTa B Benomoctu BAPC.
Pesynbratel coxpansitorcs B OCOII MOU (nmbo B TectoBoit cucteme Moodle, Cisco Webex u ap.).

Kpatkoe coaep:kaHue 3a1aHus:
Pabota opueHTHpOBaHa Ha MPOBEPKY 3HAHUI 1O TeMe “‘/lMHaMHYeCcKHe CTPYKTYPbI JaHHBIX.
0O0630p METOI0B MOCTPOEHUS U aHAIN3a AIITOPUTMOB” (4aCTh TEMBI)

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anmaHUpOBaHHBIE  pe3yibTaThl  00ydyeHust 1o | Bompocsl/3ananus s NpoBEpKU
JUCLUIIIINHE

3HaTh: OCHOBHbIE NPUHIUIBI XpaHEHUs, JIOCTyHa U 1.Yro Takoe nHpOpMalOHHO-
00pabOTKM JaHHBIX B JMHAMHUYECKUX CTPYKTypax, JIOTHYecKasi CTpYKTypa JaHHbIX? (2
0a3ax NaHHBIX, IPU MOTOYHOM KU MHOT'OINOTOKOBOM Oasna)

IpOTrpaMMHUPOBAaHUH 2.Yrto Takoe JTUHAMUYECKas CTPYKTypa

naHHbIX? (1 Oamn)

3.Crucoxk - 370 HH(pOpPMaIMOHHO-
JIOTUYECcKasi U TMHaMUYecKast
CTPYKTYpa AaHHBIX? (2 Gata)
4.Kakue Bubl cIUCKOB BbI 3HaeTe? (1
6amm)

5.Kaxue Buab! nepeBneB Bbl 3HaeTe? (2
Oamna)

6.Kakue 6a30BbIe onepanuu st
paboThI co cTeKOM BbI 3HaeTe? (2
Oasa)

7.Kakue 6a30BbIe onepamnuu Jis
paboTHI C OYEPEIbIO U JEKOM BbI
3naere? (3 6amna)

8.Kakwue Bubl 00X0/1a 1epEeBbHEB BbI
3naere? (3 6amna)

9.0nummuTe aNropuT™M MOCTPOCHHUS
YIOPSA0OYEHHOT 0 AepeBa noucka. ['ne
MIPUMEHSIOT TaKue AepeBbs? (3 Oama)
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3amnaHUpOBaHHBIE  pe3yibTaThl  00ydyeHuss 1o | Bompocsl/3ananus s mpoBepKU
JTUCLUTIIINHE

10.Yem otimuaercs nepeBo ot rpada?
(1 6am)

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapaxmepucmuxu 6blnoineHus 3Hanus: OleHKa "O0TIMYHO" BBICTABIISICTCS €CIIU B
pe3yibTaTe OTBETOB ObLIO HAOpaHO HE MeHee 16-Tu OaioB

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoneHus 3Hanus: O1eHKa "Xopouo" BEICTABISETCS €ClU B
pe3yibTaTe OTBETOB ObLIO HAOpaHO He MeHee 12-Tu OaioB

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITU B pe3yJIbTaTe OTBETOB ObLIO HaOpaHO He MeHee 10-Tu OayioB

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanerus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM B pe3yJibTaTe OTBETOB ObUIO HaOpaHo MeHee 10-Tn GayioB

KM-15. (Tect Ne3) ba3bl nannbix. UHCTpPYyMeHTBI MHOTOIIOTOKOBOI'0
NPOrpaMMHPOBAHUA

®opmbl peaausanun: KomnsroTepHoe 3a1aHue

Tun koHTpobHOrO Meponpusitusi: TectupoBanue

Bec koHTposabHOro Meponpustusi B BPC: 8

IIpouenypa mnpoBeaeHusi KOHTPOJIbHOrO0 MeponpusATHSA: B TexkcToBoM pepakTope uepes
uHTepHET. PacuetHoe BpeMs 20 MMHYT, JUIsl BBIYMCICHMH MOXHO HCIOJIb30BaTh TEXHUYECKHE
cpeacTBa. BapuaHThl 3a7aHMil BBIYMCIAIOTCS 1O HOMepy cryaeHTa B Benomoctu BAPC.
PesynbTatsl coxpanstorcs B OCOII MDU (ubo B TecToBoii cucteme Moodle, Cisco Webex u ap.).

Kparkoe cogepxkanue 3ajaHus:
PaboTa opueHTHpOBaHa Ha IPOBEPKY 3HAHUHU 1O TeMe ““/[BonuHble (aiinbl. ba3el JaHHBIX.

MHOronoToKoBo€ MporpaMMUpOBaHue” (4aCTh TEMBbI)

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3amaHupoBaHHbIE pe3yibTaThl oOyueHHMss 1o | Bompocsl/3amanus i npoBepKu
JUCITUIUINHE

3HaTh: OCHOBHBIE NMPHHLMUIBI XPaHEHHs, J0CTYyIa 1.Kakue ocHOBHBIE TOHATHS IPUHATHI B
U 00paboTKM  JaHHBIX B  JMHAMHUYECKHUX penanuoHHbIX 0a3ax gaHHbIX? (2 Oana)
CTPYKTYypax, 0a3ax JaHHBIX, IpPU IOTOYHOM H 2.YTo 03HauaeT NOHATHE “‘HOpMaJIbHAs
MHOTOITOTOKOBOM MIPOTPaMMHPOBAHUH dbopma” B Teopuu 6a3 qaHHbIX? (2 Oama)

3.Tabnuiia HaXOIUTCS B IEPBOI
HOpMaJIbHOU (popme, ecitu. ..
(mponmomkuTte). (2 6anna)

4.Kakue CBsI3M CYHIECTBYIOT MEXKIY
Tabiunamu 6a3el JaHHBIX? (1 Gam)
5.Kakue 3anpocbl MOTyT BO3HHUKATh B
6a3ax nanHubIx? (1 6amn)
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3annaHupoBaHHbIE pe3yabTaThl oOyueHus 1o | Bompocsl/3ananus s IpoBEpKU
JTUCHUTIIINHE

6.Ilpouecc — 370...(TIpomosmkute) ). (2
Oasa)

7.1ToTok — 3T0...(TIpo0IIKUTE). (2
Oasa)

8.MHOronoTo4HoCcTh —
3T0...(IpogomkuTe). (2 H6amra)
9.ITosicHuTe Ha3HAYCHUE TAKUX CPEIICTB
CHHXPOHM3AIHH, KaK “‘cemadop” u
“kputnueckas cexuus’. (3 6amra)
10.ITosicHuTe Ha3HAYEHHE TAKUX CPEJICTBA
CHUHXPOHH3AIHH, KaK
“B3anMouCKItoueHue" (uim “3aMoK’”) U
“cobpiTHe”. (3 Oaa)

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 («OTITUIHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evblnoanenus 3Hanus: OLeHKa "0TIMYHO" BBICTABIISIETCS €CIIU B
pe3yibTaTe OTBETOB ObUIO HAOpaHO HE MeHee 16-Tu 6aioB

Oyenka: 4 («xX0OpoIIO»)
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISETCS €CIU B
pe3yibTaTe OTBETOB ObLIO HaOpaHO HEe MeHee 12-Tu OaioB

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM B pe3yJibTaTe OTBETOB ObLII0 HaOpaHO He MeHee 10-Tu OamioB

Oyenka: 2 («HeyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CIIU B pe3yJibTaTe OTBETOB ObLI0 HaOpaHo MeHee 10-Tu GayioB

KM-16. 3ammTa pacyerHoro 3aganus Ne2 " JIluHaMu4ecKne CTPYKTYPbI JaHHBIX.
Pa3zpaboTka cob6cTBeHHOro Kiaacca B Python. 3anuch u cuurbiBanue 00beKTOB (padora ¢
OmHapHbIMH (aiinamu). Peannsanus urepupyeMoro o0beKkTa u reaeparopa B KJiacce'

®opmbl peaauzanun: KoMneroTepHOE 3a/1aHKE

Tun KoHTpPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHnsi KOHTPOJLHOI0 MePONPUATHS: 3apaHee ompeesieTcs oolee 3a1anne
Ha rpynmy (Tpymma pa3OmBaeTcs Ha Opuraasl mo 2-3 dejIoBeKa) IS CaMOCTOSTEIIBEHOH H
KOJUJIEKTUBHOHM pabOTHI B KadecTBE JOMAIIHEro 3adanus. HeoOXoauMo peann3oBarh MporpaMMHbBIT
KOJI pEIeHHUs, COMPOBOAHUTH pelieHue crenudukanueii-oTueroMm (oauH Ha Opuramy). 3ammra
COCTOMT B JIEMOHCTpAIlMM pabOTOCIOCOOHOCTH MPOrpaMMbl Ha TecTax (MM C TOMOIIBIO
KOHTPOJIbHOM (POpMyIibI) B KOMIMBIOTEPHBIX Kiaccax. HeoOXoauMo OTBETUTh HAa KOHTPOJIBHBIC
BONPOCHI TIperojaBareis Mo TemMe paboTel. Ha 3amuTe Kakaplid uieH Opuraipl OTBEYaeT 3a
OTIPENICTHHYIO YacTh BBIMTOJTHEHHON paOOTHI MTOJTHOCTHIO.

KpaTkoe cogep:xkanue 3a1aHus:
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1. Ienbro paboTHI SIBISETCS:

a. U3y4eHHe BHYTPEHHET0 YCTPOMCTBA Pa3INYHbIX JUHAMHUYECKUX CTPYKTYp JaHHBIX,
MIOCTPOCHHBIX Ha OCHOBE Y3JI0B U CBSI3€H MEX]y y3J1aMU 1O PeAONpeaeICHHBIM 0a30BbIM

IIpaBUJIaM;

b. ocBoenue nonsitus kiacca B Python u nonyuenne HaBbika pa3pabOTKU COOCTBEHHBIX

KJIaCCOB JaHHBIX,

C. yMeHHUe paboTaTh B COCTaBe KOJJIEKTUBA, BECTH COBMECTHYIO pa3pabOTKy MpoeKTa (JaHHas
paborta sBisieTcsi OpuraJHoON 2-3 YenoBeKa).

3. PaboTa BbImonHsAeTCs Ha sA3bIKe porpammupoBanus Python. B kauectBe nHpOpMainoHHOTO
HOJIS y371a BO BCEX THIIAaX CTPYKTYP MOKHO B3STh BAPUAHT — «IIEJI0€ YHCIIO CO 3HAKOM).

4. JInst oTydeHust OI[EHKH BBIIIE «XOPOII0» HEOOX0IMMO JONOIHHUTH KIacC METOIaMHt
_next wm __iter , MPOAEMOHCTPHPOBATH UX PAOOTY.

5. OdopmuTs oTUeT (0AMH Ha OpuUrany):

a. popMyIHpOBKa 3a/1a4H;

b. onpenenenre MoaenMpyeMoOil CTPYKTYpBI IaHHBIX, €€ CXEMa;

C. OIMCaHMe, PEaTM30BaHHOIO KJIacca: CTPYKTypa JaHHBIX C YKa3aHHEM IOJIEH JaHHBIX;
0a30BbI€ ONepaly U MPOrPaMMHBIN KO UX PEATU3YIOIINIA;

d. MOJNHBINA KO IPOrpaMMbl ¢ KOMMEHTapHUSIMHU;

€. pe3yJIbTaThl TECTUPOBAHUS IPOIPAMMBI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3ynbTathl | Bompocsl/3aganus 11 IpoBepKU

00y4YeHHMsI 10 JUCLUIUIMHE

VYmers: IIPOrpaMMHUpPOBATH 1.PeanuzoBats kiacc «/JEK» Ha Ga3e ccbuiouHoM
COOCTBEHHBIE KJIACCBI T CTPYKTYpHI «JIMHENHBIN IBYCBI3HBIN CIIUCOK» CO

JUHAMUYECKUX 0OBEKTOB Ha OCHOBAHUU
OPUHATBIX ~ 0a30BbIX  omepanuuil B
3aJaHHBIX CTPYKTypax JaHHBIX C
IIPUMEHEHUEM HX B  IPUKIATHBIX
3a1a4ax

BCEMHU OCHOBHBIMH ONEPALIMAMU I TOTO TUIA
CTPYKTYPHI H TPOJIEMOHCTPUPOBATH MX PabOTYy.
J106aBUTH METO «KOIUS» — CO3JaHHE KOIMUU JIeKa
0 MPaBUITY:

a. ecIM UCXOJIHBIN Aek] yCTaHOBIIEH B COCTOSIHHE
«r0JI0BA-XBOCTY (MPSMOE HAMpaBJIEHUE), TO €r0
KOMUsA2 — TOJTHAS UIEHTUYHOCTh HCXOHOMY
(ronoBal=ronoBa2, xBocT1=XxBoCT2);

b. ecnu ucxoHbIM Aek] yCTaHOBIIEH B COCTOSIHHE
«XBOCT-TOJIOBa» (0OpaTHOE HAIIPABJICHHE), TO €TO
KOMUsA2 — IePeBEPHYTHIN JIeK U HA3HAYEHO, YTO
xBocTl=ronoBa2, roaoBal =xBocT2

2.Peanm3oBaTh Kiace «IMHAMAYECKAs
MPSIMOYTOJIbHASI MATPHIIa» Ha 0a3e BCTPOSHHOTO
tumna aaHabix List B Python. PeanuszoBate MeTo bl
KJacca:

d. Co321aTh ITyCTYI0 MaTpHUILy,

b. coznanue nmycroi Marpuibl pazmepa NXM
(BBIIEIIEHNE TTAMSITH);

C. moGaBNeHNE CTPOKH MOCIIE MOCIEIHEIH;

d. mo6aBienre cTonOIA MMOCIE MOCIETHETO;

€. MOJIY4YHTh (CUUTATh) pa3Mep MATPHIIHI,

f. U3MEHUTH, IPOYUTATH DIIEMEHT I10 €r0 HH/ICKCaM;
g. HAlTH JIEMEHT, yIOBJIETBOPSIOIINI YCIOBUIO
MOMCKA: «3JIEMEHT B IHama3oHe ot A 10 B», rie A,
B — u3MmeHsieMble mapamMeTphbl METOAa
3.Peaymm3oBaTh Ki1acc «OMHApHOE JepEeBO» Ha 0asze
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

HEJTMHEHHOTO TPEXCBSI3HOTO (MJIH JIBYCBSI3HOT'O)
criucka. Peann3oBarh METO/IBI Kitacca:

a. co31aTh IMyCTOE JAEPEBO;

b. co3nats 1epeBo Ha OCHOBE MOTOKA TAHHBIX
(npegpuxcnasn bopma obxoaa B riryouny — KJII);
C. neyath OMHapHoro aepesa no npasuity JIKII
(ungpuxcnasn bopma);

d. mpoBepka mycTOThl OHHAPHOTO JIePEeBa;

€. ynajneHue OMHApHOTO JepeBa.

OI¥H U3 TECTOB VIS ICMOHCTPAIIUH:

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

861800 *A*B*B*I*/[]1*E* (20e * - nycmas
s8epuwiuHa)

unu ABBI/JE (6e3 ebieoda rnycmoix sepuiuH)

Onucanne MKAJbI OIICHUBAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B TTOJTHOM 00beMe WIIH BHITIOTHEHO MPEUMYIIECTBEHHO BEPHO, IaHbI OTBETHI Ha
BOIIPOCHI MTPETIOIaBaTeIs

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OneHKa "Xopouo" BbICTABIISETCS €CIIN 3aJaHUE
BBITTOJIHEHO MTPEUMYIIECTBEHHO BEPHO, HO UMEET OIIUOKH B BHITIOJIHEHUH HIIM HE COOTBETCTBYET
TpeOOBAHUSAM TIOKYMEHTHPOBAHHUS B TIOJJHOM 00BbEME, JaHbl OTBETHI HA BOIIPOCHI PENoaBaTess

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

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BICTABISETCS
€CJIM 33JIaHUE BBITOJITHEHO HEBEPHO HMITU MIPEUMYIIECTBEHHO HE BBIMMOJIHECHO, IN0OO Ha 3aIlUTe
CTYJIEHT HE CMOT OTBETUThH Ha BOMPOCHI MIEPIIOIABATENS 0 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 OHON (DYHKITUU IS BBIYHMCIICHHUS B MACCHBAX.

3agaya. Ecny B 1eoYMCcIeHHOM MacCHBE BCE DIIEMEHTHI YIOPSIIOUEHBI 110 HeyOBIBAaHHUIO 3HAUCHUI
3JIEMEHTOB, U3MEHUTh MACCHB I10 [IPABUILY: BHAYaJIe PACIIOIOXKHUThH BCE YETHBIC 3JIEMEHTBHI, Aajiee BCe
ocranbHble. CoXpaHeHHe UCXOJHOTO B3aMMHOTO TIOPSIIKA B YacTAX MaccuBa HeoOs3aTenbHO. Briienuts
aNbTEpPHATUBY

Jlektop

IIpouenypa nposenenust

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

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

1. Komnerenuust/Uuankarop: UJI-1lyk1 Beimonnser mouck HeoOxoaumMoi nHpopMaiuu, ee
KPUTHYECKHUH aHaIU3 1 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 JJIsl BBIYMCIICHHUS B MacCHUBax.
3agauva. /laH yrmopsa0YeHHBIN 10 BO3PACTaHHIO [EIOYNCIeHHbIH MaccuB RF muHer fs.
OcymiecTBUTH MoMck kimoya Key MeTooM OMHApHOTO MOMCKA U BBIBECTH OTBET: “Kirou <Key>
Haiaen” win “ximrou <Key> He HaiifieH”’, B 3aBUCHMOCTH OT pe3yJbTaTa
2.Hanucath nporpammy Ha s3bike C 17151 pelieHus 3a/1a4i co BCTPOCHHBIMHU MacCHBaMHU.
Hcnonp30BaTh HE MEHEE OTHON (PYHKIIMH [Tl BBIYMCIEHUS! B MAaCCHBaX.
3anaua. [lan maccuB KB nnmnbl L u3 nensix yncen. OcyniecTBUTh COPTUPOBKY MacCHBa 110
yOBbIBaHUIO a0COTIOTHBIX 3HAUEHUN METOJIOM BCTaBKHU
3.IloHATHE BBIYMCIUTENIBHOMN CIIOKHOCTH aJTOPUTMA U OLIEHKH CII0KHOCTH
4.JlaiiTe OIeHKY CIOKHOCTH JJIS alropuT™Ma 0OMEHHOU cOpTUPOBKH. [louemy paznenstoTcs
TaKue JIeHCTBUS, KaK “cpaBHEHHE” M “00MeH” (3JIEMEHTOB) ITPH BBIUMCIEHUH CIOKHOCTH
AJITOPUTMOB
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUIM

1.Anroput™ - 370...
OTBeTHI:

1) abcTpaKTHaA UAK peasibHaa cMcTema, CnocobHan BbINOAHUTL AEUCTBUA, NpeAnncaHHble
WCNOIHUTENIO; 2) NOHATHOE M TOYHOE NpeanucaHue UCMOJIHUTENIO BbINMOAHUTb OnpeaeneHHyto
nocneaoBaTebHOCTb AENCTBUIN ANS pPeLleHNA HEKOTOPOK 334341 32 KOHEYHOEe YMCAO LWaros; 3)
WMHCTPYKLMA ANA peeHNs NocTaB/eHHON 3a4a4m

Bepwusriii otBeT: 2
2.CBOIICTBO anropuTMa "IUCKPETHOCTh" O3HAYaEeT, UTo...
OTtBeThI:
1) anropuT™ 0JKEH NPEACTABIATh MIPOLECC PELICHUS 3aJjaul KaK MOCJIe0BaTEIbHOCTh
OTJENBHBIX JIEHCTBUI; 2) KaXKJ0€ MPABUIIO aJITOPUTMa JOIKHO OBITh OJJHO3HAYHBIM U HE
OCTaBJIATh MECTa JJIsl IPOU3BOJIBHOIO TOJIKOBAHMSL; 3) UCIIOJIHUTENb TOYHO 3HAET, KAKOe
JIEICTBHUE BBIIOJIHUTD CJIETYIOIIUM
Bepnsiit otBeT: 1
3.Vxaxure 0a30BbIC ANTOPUTMHUYECKUE 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
HOBTOPEHMI; 3) 1JIs BBOJIA IaHHBIX B [IPOrpamMMy, st 00paOOTKH 3HaYEHUH 3JIEMEHTOB
MaccHuBa
Bepnsiit otet: 2
S5.IIUKJ - 3TO
OtBeTsI:
1) anroputmMuUeckasi CTpyKTypa, KOTopasi COJIEPKUT IPOBEPKY HEKOTOPOTO YCIOBHUS; 2)
QITOPUTMUYECKas CTPYKTYpPa, KOTOpasi o0ecredrBaeT MHOIOKPATHOE BHIMOJIHEHUE HEKOTOPOI
COBOKYITHOCTH JI€MCTBHI; 3) OCie10BaTeNbHOCTD JEHCTBUI, CAEAYIOIMIMX OJTHO 32 IPYTUM
BepHsliii otBeT: 2
6.K nenouncieHHoMy THITYy JJaHHBIX OTHOCSATCS CJIEIYIOIINE TUIIBI JaHHBIX
OtBeTsI:
1) integer, longint, string; 2) integer, longint, real; 3) integer, byte, word
Bepwusliii otBeT: 3
7.Ecnu (aiin oTKpeIT ¢ abpeBuaTypoi “rt”, TO 3T0 03HAYAET PEXKUM OTKPBITHSL. . .
OtBeTsI:
1) TexcToBoro (haiina B pexxrMe CUUTHIBaHUS; 2) TEKCTOBOTO (paiiyia B pexume 3anuc; 3)
JIBOMYHOTO (aiiyia B pekxuMe CUMThIBaHUS; 4) TEKCTOBOTO (haitna B pexKrMe CUNThIBAHUS U
3anucu
Bepuniii otBeT: 1
8.Kakne moHATHS OTHOCATCS K CBOMCTBAM COPTHPOBOK:
OtBeThI:
1) ycTOMUMBOCTH, €CTECTBEHHOCTD; 2) MPaBUIBHOCTh, HE3aBUCUMOCTh
Bepuniii otBeT: 1
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 padboraer ¢
OTPHIATEIBHBIMHU YHCIAMHU;

Bepnbsiit otet: 2

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

Bonpocel, 3a1anns
1.Hanmcats mporpaMmy ¢ HCIIOJIb30BaHHEM HECKOJIBKUX (DYHKIMK Ha s3b1ke Python mis
pELIEHUs CIENYIOIEN 3aJaun:
MCXOJHBIN TEKCTOBBIN (haiiyl COAEPIKUT CII0BA, pa3/ieIeHHbIE CUMBOJIOM ‘“‘3amsTast’ .
Heo6x011Mo BBINOIHUTE COPTUPOBKY CJIOB B aji(haBUTHOM TOPSIIKE U 3aIMCaTh B HOBBIN
TEKCTOBBIN (paiis ¢ paznenureneM “ripoden’”. [l COPTUPOBKH HCTIOIB30BaTh METOT OOMEHHOM
COPTUPOBKH
2.HamucaTh nporpammy ¢ UCHOJIb30BaHUEM HECKOJIBKUX (PYHKIMH Ha si3bike Python s
pEILIEHUs CIENYIOIEN 3aaun:
WCXOJIHBIN TEKCTOBBIN (haiil COMEPIKUT CIIOBA, HAOpaHHBIE B MPOU3BOJILHOM PETUCTPE (OTHO
CJIOBO MOYKET COBMeNIaTh 00a perucrpa, Harpumep, “s06510Hs"), pa3aeaeHHbIE CUMBOJIOM
“npoben”. Heo6X0aMMO BBIMOIHUTH NEPEKOINPOBAHNE UCXOAHOTO (haiina B (paiis, B KOTOpOM
BCE cJI0Ba OyAyT HaOpaHbl B HJKHEM PETUCTPE, IPUUYEM KaXKI0€ CJIOBO OTAENEHO OT APYroro
paznenurenem ;"
3.Vkaxure J1Ba OCHOBHBIX crloco0a MOAKIIOYeHNs BHEIHUX 01bnuoTek B Python
4.Kakue BHEUIHNE U BHyTpeHHUE OnbnuoTexu ais si3bika Python Bam n3BecTHbI?
5.0nunmTe OCHOBHBIE METO/I6I MOIYJIs Fandom st Python
6.0mummTe OCHOBHBIE MeTO b MOy time s Python
7. Hammcats nmporpammy Ha si3eike Python ¢ ucmonb3oBannemM MeTo10B Moy st random st
pELIEHUs CIENYIOIEN 3aJaun:
HEO0OXOMMO CTEHEPUPOBATH CIYYalHBIN MAPOJIb 3aIaHHON JUTHHBI D, copepkariuii CAUMBOJIBI
“mudp”, “OykB” aTuHCKOrO andaBuTa U crenuaibHbie cuMBOIBL “(7, 7, ©)”. [Tapoib
3anucaTth B TEKCTOBBIN (ailn
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3. Komnerenuusi/Muaukarop: M/I-lomnk-2 ATropuTMu3upyer pelieHue 3a1a4i U peajin3yer
QITOPUTMBI C TIOMOIIBIO IPOTPAMMHBIX CPEJICTB

Bomnpocel, 3axaHus
1.Ctpykrypa nporpammsl B C (C++)
2.IloHsTHE «IPUOPUTET OINEpALIMU», CBOMCTBO accoluaTUBHOCTU onepauuu. [Ipumep,
JIEMOHCTPHUPYIOLUI BIUSHUE IPUOPUTETA U ACCOLIUATUBHOCTH
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 a1 peleHus 3ajaun co BCTPOEHHBIMH MacCUBaMU.
Hcnonb30BaTh HE MeHee OJJHON (DYHKLIMU /7S BBIYUCIIEHUs B MaccuBax. O0ecrieunuTb BBOA
MaccHBa JIaHHBIMU C KJIaBUATYyphl (IOTOK BBOJA) U BBIBECTH HA AKpaH (IIOTOK BBIBOJA).
3apaua. [lan maccuB A JUIMHBI § U3 NIOJIOKUTEIBHBIX BEIIECTBEHHBIX ynces. Onpenenursb
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) ycnoBHBII onepatop, mosHas popma; 2) yCIOBHBIN onepatop, HenoiaHas Gopma; 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 HaTypaJIbHBIX YHMCEN; 2) HAXOAUT IIPOU3BEICHUE IEPBIX
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, MOJIYJIBHOE ITPOTpaMMHUPOBAHUE,
UMIIEPATUBHBIN MOAX0/; 3) 00bEKTHO-OPUEHTUPOBAHHOE, MOYJIbHOE MTPOrPaMMHUPOBAHUE,
MMITEpATUBHBIN TIOIX0/T

Bepusliii otBeT: 3

II. Onucanue wkanvl ouenueanus

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOIIHEHa B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUUECKUX PELICHUM

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIloIHEHa B paMKax "0a30Boro"
YpOBHS. BOJIBIIMHCTBO OTBETOB J]aHbl BEPHO. B yacTu mMaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 6binoneHus 3Hanus: PaboTa BEIITOIIHEHA B paMKax "MmoporoBoro”
ypoBHsi. OCHOBHAs 4acCTh 3aJJaHKsI BBIMOJIHEHA BepHO. Ha BOpoCk! yriryOJIeHHOTO YPOBHS JIaHbI
HEBEPHBIE OTBETHI, INOO OTBETHI CO 3HAUYUTECIILHBIMHU OIIMOKaAMHU

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PadoTa He BBIIIOJHEHA WU BBIIOJHEHA
IIPEUMYIIECTBEHHO HENPABUIBHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
crtynentoB HUY «MOW» Ha 0cCHOBaHMM CEMECTPOBOM M aTTECTALMOHHOM COCTaBIISIFOIIMX.

4 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTaluM: 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 cTpykTyphl. CBsI3HBIE TMHENWHBIE CIIUCKH (O/IHO 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(hOpMHPOBATH HOBBIM MAacCUB , COCTOSIIMI U3 3JIEMEHTOB, PACTIOJIOKEHHBIX HAJI TTIABHOH JUarOHAIBIO
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. Ilepeuenv Komnemenyuit/uHOUKAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
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
HCIIOJIb3YETCS B KaUeCTBE MapaMeTpa Ipyroi GyHKIUN
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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.Bo3Bpamaemsbie 3HaueHus ¢pyakui B C (C++) (mpaBuia, HeOe30MaCHBIC OTIEPAIIHH )
5.Hanucats nporpammy Ha si3bike Python ans pemenus 3agauu, rae ogHa QyHKIHS
UCTIOJIB3YeTCs B Ka4yecTBE mapamerpa Ipyroil pyHkuuu

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. Komnerenuuss/Muauxarop: N/1-2onk-1 [Ipumensier cpencrsa nHGOpMaMOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH I TOMCKA, XpaHEHUs, 00pabOTKH, aHaIu3a U
npecTaBiIeHNs HHPOPMaLUU

Bomnpocel, 3axanus
1.Cunrakcuc onpenenenus kinacca B Python. O0bekT-kiacc 1 00beKT-3K3eMILIAP
2.Hamnucatp nporpammy Ha sizbike C Ui pelieHus 3aa4uy ¢ AMHAMUYECKUMU MacCUBaMH.
Hcnonk3oBaTh GYHKIUY 711 BBIAEICHUS (OCBOOOXKACHMS) TAMSITH T0J] MAacCUB, BBOJAA
MacCCHBa, BbIBOJAa MacCuBa Ha KOHCOJIb, HC MECHEC OI[HOﬁ q)YHKIII/II/I IJIA BBIYUCIICHUSA 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.Hanmcates mporpammy Ha si3pike C U151 peIIeHus 3a/1a49u ¢ TMHAMHUYECKUMHI MaCCHBAMH.
Hcnonb30BaTh GYHKLIUY JUIsL BbIIENEHUS (OCBOOOXKIEHUS ) AMSTH 10]1 MAacCUB, BBOJIA
MaccHBa, BbIBOJa MacCUBa HAa KOHCOJIb, HE MEHEee OAHON (DYHKIIUH JIJIs1 BBIYUCIICHUS B
MaccUBax

[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
5.0cHoBHbIe noHATHS pensaunonHord CYB/I. Yrto takoe DB API 2.0

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

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

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

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

12.ITpumep co3nanust COOCTBEHHOTO UTEpaTopa Ha 0ase kiacca ¢ peanusaruei next() u iter()
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1. 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.Kak Ha3piBaeTcs CBOMCTBO CUCTEMBI, IO3BOJISAIONIEE UCIIOIb30BaTh OOBEKTHI C OJJUHAKOBBIM
unTepdeiicom 6e3 nHGopMaIMK O TUTIC U BHYTPEHHEH CTPYKType o0bekTa?
OTtBeTsI:
1) aGcTpakuust; 2) MHKANCYISIK; 3) HacuepoBaHue; 4) noauMopduzm
Bepnwsiit otet: 4
4. Kak Ha3bIBAa€TCsl CBOMCTBO CUCTEMBI, IO3BOJIAIOIICE OOBEAMHUTH TAHHBIC U METO/IBI,
paboTaroniye ¢ HUMH, B €IUHONW CHHTAaKCUYECKOW KOHCTPYKIIUU?
OTBeTHI:
1) abcrpakuus; 2) HHKANCyIsuus; 3) HacienoBaHue; 4) noaumMophusm
Bepwnsriii otBeT: 2
5.Kakoe yTBepkaeHne BEpHO AJiA “NIOTOKOB™ U “IpoleccoB’?
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) OOBEKTUBHOCTU AAHHBIX; 3) HEIPOTUBOPEUMBOCTH 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 oTiaMune 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) OeCTUIIOBON
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. Komnerennusi/Muaukarop: M/1-lonk-2 ANropuTMu3upyeT peuieHue 3a1au U peajiu3yeT
QJITOPUTMBI C TIOMOIIBIO IIPOTPAMMHBIX CPEJICTB

Bomnpocel, 3axaHus
1.Hanmcate mporpammy Ha si3bike Python muist petenust 3a1aun ¢ mpUMEHEHHEM TTOIX OISIITIX
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.Pexypcust u onpesesieHus: NpsiMoi U 0OpaTHBIN X0 peKypCHH, TpepUKCHas U NOCTHUKCHAS
3alMCch PEKYPCUH, MHIUKATOP 3aBEPIIECHUS PEKYPCUBHBIX BBI30BOB U IEKOMIIO3ULIMS.
ITosicHnTh TpUMEpPOM
10.CpaBuenue nepemeHsbsix B C u Python
11.ITousTHe Xeur (xem-pyHKINsA) U YHUKaTbHbBIH uaeHTudukarop. @yukiuun hash() u id(),
Ha3Ha4Y€HHE, IPUMEP UCIOIb30BaHUS
12.IToacuet ccbutok u cbopka Mmycopa B Python, dpyukius getrefcount()
13.25eMeHThI PYHKIIMOHAIBHOTO MporpaMMupoBanus B Python: renepatopbl CiuCKOB
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14.9neMeHTHI QyHKIMOHAIBLHOTO MporpaMMupoBanus B Python: ¢pynkiun map(), reduce(),
filter() u zip()

15.Tunsl reneparopos. I'enepaTop-pyHKIus

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Kakwue criocoOsl 1yt 00BSBICHUS CCHUIOK MPABWIBHBI? (BO3MOXHO HECKOJILKO OTBETOB)
OTtBeTsI:

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

2.Kakoii pe3ynpTaT OyeT moJiydeH MOCie HCTIOHEHUS CIECTYOIINX 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]
BepHnsriit 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 otBerT: 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
5.910 npon30iET Npy NONBITKE UCTIOTHEHUSI UHCTPYKLINN?
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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

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6blnoneHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypOBHS. BricTaBnsieTcs CTyACHTY, IPaBUIIHHO BHIMOJIHUBIIEMY MPAKTUYECKOE 3a/1aHue, KOTOPBIT
MOKa3aJl IPY OTBETE Ha BOIPOCHI IK3aMEHALIMOHHOTO OHMJIeTa U Ha JIOTIOJHUTEIHHBIE BOIIPOCHI, YTO
BIIaJIeeT MaTepUaIoM U3YYEHHOMN NUCUUIUINHBI, CBOOOTHO MPUMEHSIET CBOU 3HAHUS IS
OOBSCHEHHS PA3IMYHBIX SBICHHUI U pELICHUs 3a/1a4

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebinoanenus 3uanus: Pabota BeloIHEHa B paMKax "06a30Boro"
ypoBHS. BeicTaBnsieTcst CTYJAEHTY, IPAaBUIbHO BHIIOJHUBIIEMY MPAKTUYECKOE 3a/1aHNE U B
OCHOBHOM IPaBWJILHO OTBETUBIIIEMY Ha BOIIPOCHI HK3aMEHAIIMOHHOT 0 Ouiera U Ha
JIOTIOTHUTEIIbHBIE BOMPOCHI, HO AOMYCTUBILIEMY IIPU 3TOM HENPUHIUIHAIbHbBIE OIIMOKH

Oyenka: 3 («yIOBIETBOPUTEIIBHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0

Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. BeicTaBnsieTcst CTyJeHTY, KOTOPbII B OTBETAaX Ha BOIPOCHI HIK3aMEHALIMOHHOIO OuiieTa

JIOMYCTHUJI CYLIECTBEHHBIE U JJake TpyOble OIMOKH, HO 3aTeM MCIPABUII UX CaM, a TaKKe He

BBITMOJIHWI IPAKTHYECKOE 33JaHUE U3 SK3aMEHAIlMOHHOr0 Oniera, Ho 1100 HaMeTHII MPaBUIbHBIN
IYTh €T0 BBIMOJHEHUS, T00 M0 yKa3aHHUIO SK3aMEHATOpa PELII APYTYIO 3aJauy U3 TOTrO XKe
paszaena JUCLUIIIHHEI

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)

Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: PaboTa He BHITIOIHEHA WIN BBHITIOIHEHA
MIPEUMYIIECTBEHHO HEMPaBMWIbHO. BhICTaBIIsIeTCS CTYACHTY, KOTOPBI: @) HE OTBETHJI Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OMIeTa ¥ HE CMOT PEIINTh, JIN0O HAMETHUTH MTPa-BUJIBHBIN ITyTh PEIICHUS
3a/1auM U3 Ousera; 6) He CMOT PeUInTh, TU00 HAMETUTD MTPABWIIbHBIN MyTh PEHICHUS 3a/1a4H U3
9K3aMEHAIlMOHHOTO OmiieTa U APYyrod 3a7ayl Ha TOT K€ pa3/iell AUCIUIUIMHBI, BBIIAHHONW B3aMeH
Hee; B) IIPU OTBETE Ha JOTOJHUTEIbHBIE BOIPOCH! 00HAPYKUJI HE3HAHNE OOJIBIIOro paszaena
9K3aMe-HalMOHHOM MPOTpaMMBI
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha 0CHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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