MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienne noarorosku/cnenuaibHocTh: 08.03.01 CTpouTeibeTBO

HaumenoBanue o0pa3zoBare/ibHOM nporpamMmal . IlpoMbliiieHHoOe, TPazkIaHCKOe H SJHEPreTHYecKoe
CTPOMTEJILCTBO

YpoBeHnb 00pa3oBaHus: Bbiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

OueHouyHble MaTEPHAIIbI
10 JUCHHILINHE
HNudpopmaruka

MockBa
2022
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OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. YK-1 CniocobeH ocymecTBIsITh NOUCK, KPUTHISCKUN aHATU3 U CHHTE3 HH(POPMAIIHH,
MPUMEHSATh CUCTEMHBIN MTOAXO0/ JIJISl PEIICHHS] TOCTABJICHHBIX 3aa4
N/I-2 Vcnionbs3yeT CUCTEMHBIN MOJIXO0/ 11 PEUICHUs TOCTaBICHHbBIX 3a/1a4

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)
1. KP Nel: AnropuT™bl U IporpaMMbl 00paOOTKH MAacCUBOB JIAHHBIX B ITUKJIE. YaCTh TEMBbI "
MaccuBsl oiHOMEpHBIE U IByMepHbIe. ba3zoBbie anroputmsel B MaccuBax' (KoHtponpHas
pabora)
2. KP Ne2: PazpaboTka nporpamm U noAnporpamm Jyist pa3audHbix MaccuBoB (KoHTponabHas
pabora)
3. TECT Ne2: CTpyKTypbl JUIsl MAHUITYJIMPOBAHUSI JAaHHBIMU B 3bIKaX IPOrPaMMHUPOBAHUS
(TectupoBanue)

Popma peanmzanun: KomnerotepHoe 3a1anue
1. 3amuTa naboparopuoit padotsl 1 (Beruucnenue cnoxHoi hopmynsl) (JlabopaTtopHas
pabora)
2. 3amuTa nabopatopHoii paboTs 2 (IIporpaMMel ¢ BETBICHUSAMH U TapaMeTPUIECKUM
[IMKJIOM: TIPOBEPKA MOTAaHus TOYKH B 00J1acTh Ha MIockocTr) (JTaboparopHas padoTa)
3. 3amuTa naboparopHoit pabotsl 3 (HaxoxaeHue sKcTpeMalbHBIX 3HaUeHUHN (PYHKIIMI Ha
AJIeMEHTaX OJHOMEPHBIX MaccuBOB) (JlabopaTopHast pabota)
4. 3ammra nabopatopHoil paboTel 4 (TekcToBble (ailyibl U1 BBO/IA M BBIBOJIA TaHHBIX, (hailsibl
JUIsl aBTOMaTu3anuu tectupoBanus) (Jlaboparopuas pabota)
5. 3amuTa naboparopHoit pabotsl 6 (Pemenue aByx 3a1a4y 6a30BOro IUKJIA 32 OJUH MPOXO/ B
Mmatpuile) (JlabopaTopnas paborta)
6. 3auTa naboparopHoit padotsl 7 (Hucxoasiee mpoeKTUpOBaHUE: TPOTPAMMBI C
WCIIONIb30BaHueM noamnporpamm) (JlabopaTopHas padora)
7. 3amnuTa naboparopHoit pabotsl 8 (Heckolbko MaCCHBOB ISl OMUCAHUS OJJHOTUITHBIX
00bexToB) (JlabopaTopHast pabota)
8. JTabopatopnas pabora 5 (PazpaboTka mporpaMm ¢ UTEpaAIlHOHHBIM IUKIIOM. Berarcnenue
byHKIIMK pasznoxeHueM ee B psan) (JlaboparopHas pabora)
9. TECT Nel: Apudmerndeckue ocHoBsl IBM (1o Teme "BBenenue B nHhopMannoHHbIe
texHosnorun") (TectupoBanue)

BPC nucuuIInHbI
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Bl ¢ KM:

-10

-11

-12

Cpox
KM:

11

11

11

15

15

16

Ponp anexTpoHHBIX
CPEICTB XpaHEHUS U
pacrpocTpaHeHHS
uHpopmaruu B
COBPEMEHHOM MUDE.
Nudopmarnmonnsie
TEXHOJIOTUH B
WHXEHEPHBIX U
HAyYHBIX
HCCJICTOBaHMSIX

BBenenue B
UH(POPMALOHHbIE
TEXHOJIOTUH

TexHonorus
pa3paboTKu
IPOTPaMM.
AnropurMuzanus

BBeneunue B
IIporpaMMHpOBaHUE.
Pabora ¢ manupiMu

3anuch aAIrOPUTMOB
Ha SI3BIKE
MPOrPaMMHUPOBAHHUS.
BBoa-BEIBOS
JTAaHHBIX

[annbie,
XpaHsuecs Ha
BHEIIIHEM
ycrpoiictee. Daitnbl

ba3oBbie anropuTMBI
U X MOAM(UKaLUU
NPUMEHUTEIBHO K
pa3IMYHbIM 3a/1a4aM

Maccussl
OJIHOMEpPHBIE U
JIBYMEpHBIC.
ba3zoBbie anropuT™Mel
B MaccHBax

Maremarnueckue
METO/IbI B PELIEHUHU
YHCJIOBLIX 3aJ1a4

Monuduxkarmm
AITOPUTMOB B
OJIHOMEPHBIX U
JIBYMEPHBIX
MaccuBax

Konnemmms
CTPYKTYPHOTO
MPOrPaMMUPOBAHHS.
Hucxopasammi




coco0
MPOEKTUPOBAHUS

Kounemnmnus
CTPYKTYPHOTO
MPOrPaMMHUPOBAHHUS.
Hucxonsamuii
croco0
MIPOCKTUPOBAHUS

BzaumoneiictBue
MOAMPOrPAMM.
Moaynu

BzaumoneiictBue
MOAMPOrPAMM.
Moaynu

Bec KM:

5

5

5

10

5

10

20

10

15

$O61mast yacte/J{j1st MPOMEKYTOUHOMN aTTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
YK-1 NJI-2yx-1 Hcnonp3yet | 3HaTh: TECT Nel: Apupmernyeckue ocHoBsl OBM (no Teme "BBenenue B
CUCTEeMHBIH MOAXoA A | TpeOoBaHUS K unpopmannonusie Texnonoruu") (TectupoBanue)
peueHus IIOCTABJICHHBIX | JOKYMEHTHUPOBAHUIO 3amura taboparopHoii pabotsl 1 (Beruucienue cioxHoi GopmyIisr)
3a/1a4 MPOIIECCOB CO3/IaHMS (JTaboparopnas paboTa)

MH(POPMAIIMOHHBIX CHCTEM
Ha BCEX CTaIMsIX
KU3HEHHOTO LIUKJIa
IIpEJCTaBICHNE
nHpOpMAaIHUU B 3JICKTPOHHO-
BBIUMCIIUTENIbHBIX
YCTPOWCTBAX, UX CTPYKTYPY
1 OCHOBHBIE
XapaKTEPUCTHKH

METO/bI TECTUPOBAHHUS
MPOTPaMMHBIX TIPOITYKTOB
0a30Bble YHCIICHHBIE U
AITOPUTMUYECKHAE METOJIBI
peleHHs TUIIOBBIX 33734
MIPUHITUTIBI ¥ CPEJICTBA
XpaHEeHUs U
pacmpocTpaHeHHs
nHpopmManuu B
COBPEMEHHOM MUpE
MOJIENIN TPECTABICHUS
JTAaHHBIX NPU pa3paboTKe

3amura maboparopHoii pabotsr 2 ([IporpaMMbl ¢ BETBICHUSIMH U
MapaMeTprU4ecKUM LIUKIJIOM: MPOBEpKa MONagaHus TOUYKH B 00JIacTh Ha
miockocTtH) (JlaboparopHas pabora)

3amuTa naboparopuoit pabotsl 3 (HaxoxxaeHue sKkcTpeManbHbIX 3HAUCHU N
(GYHKIIUH Ha 2JIeMEHTax OJHOMEPHBIX MaccuBoB) (JIaboparopras padoTa)
3amuTa naboparopHoit pabotsl 4 (TekcToBbie (aiinbl 1715 BBOJIA M BBIBOJA
JMAHHBIX, (haliIIbl 17151 aBTOMaTU3auu TectupoBanus) (JlaboparopHas
paborta)

KP Nel: Anroputmsl 1 mporpaMmbsl 0OpaOOTKH MacCHBOB JaHHBIX B ITUKJIE.
4acTh TeMbI " MaccuBbI OTHOMEpHBIE U ABYMEpHbBIC. ba3oBbie aaropuTMbI B
MaccuBax" (KonTtpoabsHas pabota)

TECT Ne2: CTpyKTypsl 11 MAHUITYJIMPOBAHMSI TAHHBIMU B A3bIKaxX
nporpamMmmupoBanus (TecTupoBaHue)

JIaGopartopHas pabota 5 (Pa3paboTka nporpamMm ¢ UTepaliiOHHBIM [IUKIIOM.
Brruucnenune ¢pyaknum pasznoxxkenuem ee B psan) (Jlaboparopnas padota)
3amuTa naboparopaoit pabotsl 6 (Pemenue aByx 3aaay 6a30BOro IUKIIA 32
onuH npoxoy B matpurie) (JlabopaTopHas pabora)

3amura 1aboparopHoii padoTsl 7 (Hucxoasiee npoeKTupoBaHUe:
MPOTpaMMBbI ¢ HCTIOJB30BaHKEM Toanporpamm) (JIaboparopHas padota)
3amura 1aboparopHoi padboTh! 8 (Heckonbko MaccuBOB JUIsl OIMCAHUS
OJTHOTUITHBIX 00beKTOB) (JlaboparopHas paboTa)




IIPOTPaMMHBIX PELICHUN
YMers:

MPUMEHSTh METOIOJIOTHIO
HUCXOJIAIIETO
MPOEKTUPOBAHHUS B PEIICHUU
CJIO’KHBIX MHOTOYPOBHEBBIX
3a1a4

10JIb30BaThCs
AJIEKTPOHHBIMHU CPEICTBAMH
MIOMCKA, aHaJIu3a U
000011eHNS HHPOpMaALTUU
MOJU(UIPOBATH
(amanTupoBaTh) U
KOMOMHHPOBATh 6a30BbIE
AITOPUTMUYECKHE TIOJXOJIBI,
K PELICHUIO KOHKPETHBIX
3aga4

IPOrpaMMHPOBaTh MOAYJIN
pacuIMpeHuii B
npodeccnoHambHbBIX
MPOrPaMMHBIX CHCTEMaxX U
CO3J1aBaTh MMPOrPaMMHBbIE
MPOTOTHIIBI PEIICHUS
MPUKIIAJHBIX 33734
MIPOBOJIUTH OTHCAHUE
MIPUKJIAJHBIX MPOLIECCOB U
MH(OPMALIMOHHOTO
o0ecreyeHus petieHus
MPUKIIAJIHBIX 33134

KP Ne2: Pa3zpaboTka mporpaMm U MOANPOTpaMM JUIsl pa3InYHbIX MAaCCUBOB
(KonTponbsHas pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. TECT Nel: Apudmerndeckue ocHoBbI IBM (1o Teme ""BBenenne B
HH(}OpPMaLOHHBIE TEXHOJIOTHHU'")

®opmbl peajn3anuu. KoMIIbIOTEPHOE 3a1aHKE

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec konTposbHOro meponpusitusi B BPC: 5

IIpoueaypa npoBeaeHUsi KOHTPOJBLHOIO MepONpUATHA: B TekcToBOoM pepakTrope uepes
uHTepHET. PacueTrHoe BpeMs 15 MMHYT, 17 BBIUKMCIEHMM MOXHO HCIIOJB30BAaTh TEXHUUYECKHE
cpeacTBa. BapuaHThl 3agaHuid  BBIYMCISIOTCS MO HOMEpY cTyaeHTa B Begomoctu BAPC.
Pesynbratsl coxpanstores B OCIII MOU (6o B TectoBoit cucreme Cisco Webex)

Kparkoe cogepxanue 3agaHus:
Pabota opueHnTupoBaHa Ha MPOBEPKY 3HAHUIN TEMBI O IPUHILIMIIAX PEACTABICHUS

uHpopmanuu B IBM c 1ienbio ee XpaHeHus1, BBIYUCICHUS U Tiepeadn

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MCTOABI TCCTUPOBAHHA I.HpO,HeMOHCTpI/IPOBaTL 3HAaHUC IIpaBUJI IICPCBOAA
MMporpaMMHBIX IPOJAYKTOB LEJIbIX U BEIICCTBECHHBIX YUCCII B PA3JIMYHBIC CUCTCMbI
CUMCIICHUA.

3aganue: BHIIOTHUTH NIEPEBOJT U3 IECATHUYHONU CHCTEMBI
cuncneHus (c/c) Beraucisemoro uncna D, 3aBucsiiero ot
napaMmeTpoB T (BELIECTBEHHOE YHCIIO0, 3aJaHHOE C
TOYHOCTBIO TPEX 3HAKOB IocJe 3amnsaToii) u N — Homepa
0 XKypHaiy, B ykazanHyto c/c. ITycrs T = 36,325.
BbInonHuTh ¥ 3anucath (C MpUBeICHUEM PELICHMS)
pe3yiabTaThl CAEAYIOMMX JCHCTBUN:

1)  BeumcauTh yuciao D mo popmyne D = N +

T/(N +1);

2)  okpyruTh D 10 Tpex 3HaKOB IO MpaBUIaM
OKPYTJIEHUS BEIIECTBEHHBIX YHCEIT;

3)  mepeBecTH (C TOYHOCTHIO 10 TPEX 3HAKOB HE
6osee) U3 JECATUYHOMN B JPYTYIO CUCTEMY CUUCIICHUS B
COOTBETCTBHUH C OCTATKOM OT I[EJIOUUCIIEHHOTO JICJICHUS
N Ha 3:

—  JIBOMYHYIO C/C JIJIsl BADUAHTOB C OCTaTKOM 2;

—  BOCBMEPUYHYIO C/C [yl BAPUAHTOB C OCTaTKOM 1;

— IIeCTHAAUATEPUIHYIO C/C JJIsi BApUAHTOB,
JETSIIIUXCS] HAlleJIo

Onucanue MKaJbl OLICHUBAHUA:

Ouyenxa: 3a4TCHO
Onucanue xapakmepucmuku btnoanenus 3nanus; OUeHKa "3a4TeH0" BBICTABISETCS €CIIH 3a/JaHNe
BBIMIOJIHEHO MPaBUJIBHO WM C HE3HAUNUTEIbHBIMU HE10YETaMU

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIU
3aJlaHi€ HE BBITTOJTHEHO B OTBEJICHHBIN CPOK MJTM PE3yJbTAaT HE COOTBETCTBYET 3aaHHUIO




KM-2. 3ammTa 1aboparopHoii padorsl 1 (Beruuciaenue ciaoxHoii ¢gopmyJibl)

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposabHOro meponpusitusi B BPC: 5

IIpoueaypa npoBeleHUsi KOHTPOJbLHOIO0 MEPONPUATHSA: 3apaHee olpeesercs oolee 3aJjaHue
Ha rpynny (C MHOUBUAyalIU3alUeil 110 BapUAHTOM KOHKPETHOM 3aJauyu) Ul CaMOCTOSITENIbHOMN
paboThl B KauecTBe JAOMaIlHero 3aganus. HeoOxoqumo peann3oBaTh NporpaMMHBIN KOJ| PELICHHUS,
COIIPOBOJIUTh ~ peIIeHHE creuu(puKauei-oTyeToM. 3almra COCTOUT B JEMOHCTpAIUu
paboTOCIIOCOOHOCTH TMpOTrpaMMbl Ha TecTax (WJIM C TIOMOIIBIO KOHTPOJbHOW (OpMyIibl) B
KOMITBIOTEPHBIX Kilaccax. HeoOXoauMo OTBETUTh HAa KOHTPOJBHBIE BOMPOCHI MPETOAABATEINS 10
TeMe paboTHI.

Kparkoe cogepxanue 3agaHus:
Tpebyercs mpoAEeMOHCTPUPOBATH YMEHUE YCTAHOBKHU CPE/Ibl IPOrPAMMUPOBAHMS, HAITMCAHHE B
Hell mporpammbl, 3allycka 1 OTJIaJJKU IPOrpaMMBbl U IIPOBEPKU PE3YJIbTATOB pabOTHI Ha
npuMepe MPOCTOM JIMHEHHOM 3a/1aull BBIYMCIICHUS CII0KHON dopMynbl. B mpoiecce
BBITTOJIHEHUS pabOTHI TpeOyeTcsl M3yYUTh U MPUMEHUTH (PYHKIIUU MaTEMaTHUECKON
OMOIMOTEKH, MPEIOCTABIIAEMON OMOINOTEKOM SA3bIKa MPOTPAMMUPOBAHUS

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: TOJIb30BATHCS 1.3axaua. 3armcars popmymy f(x) = V((/3 + 25 -

SJICKTPOHHBIMU CpeacTBamMmu x)%) + cos(x?) no npasunam A3bIKA

MOUCKA, aHamM3a W O0OOIICHH nporpammupoBanus. s IpoBepKU pe3ysbTrara

HHpOpMAIHH BBIUMCIICHUH ncnonb3oBath Aanueie: x = 0,5: £(0,5) =
8,03025

KonTtpoabsnsbrii Bonpoc. [Tokaxure, kak
BBIUUCIIUTH Sin(x) B sA3bIKE MPOrPAMMHUPOBAHUS, €CITU
apryMeHT 3aJlaH B rpajgycax?

OnucaHue MKAJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OIeHKa "3a4TeH0" BBICTABISETCS €CIIN 3aJjaHue
BBHITIOJTHEHO MPABWJILHO WU C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evinoaneHus snanus: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-3. 3amura adoparopnoii padorsl 2 (IlporpamMmsl ¢ BeTBJIeHUAMH U
napaMeTpuYecKMM HUKJIOM: POBEPKa NONAJAHUS TOYKHU B 00J1aCTh HA MJIOCKOCTH)

®opmbl peanusanuu: KomnerorepHoe 3a1aHue

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpoueaypa npoBeeHUs KOHTPOJbLHOI0 MepONPUSITHA: 3apaHee oIpeensercs ooliee 3ajaHue
Ha rpynny (C MHIUBUAyalIu3alyeil Mo BapuaHTOM KOHKPETHOM 3aJayu) JUIs CaMOCTOSITENIbHOMN
paboThl B KauecTBe JoMallHero 3aganus. HeoOxoaumo peann3oBaTh NpOrpaMMHBIN KOJ| PELIeHHUS,
COMPOBOJUTL  peuleHne crenupukanuen-oTyeToM. 3aluTa COCTOMT B JE€MOHCTpalHu
paboTOCIIOCOOHOCTH MPOrpaMMBbl Ha TECTaX B KOMIIBIOTEPHBIX Kiaccax. Heo0XoauMo OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI MPENO0/1aBaTess o TeMe paboThl




Kpartkoe cogep:xkanue 3aiaHuA:
Tpebyercs mpoAEeMOHCTPUPOBATH 3HAHUE PAOOTHI C JIOTUYECKUMU BhIPAKEHUSIMH U
NPEJCTaBICHUEM JIOTHYECKOTO THIIA TaHHBIX B MAIIMHE HA IPUMEPE 331a4l COOTBETCBHS
TOYKH IJIOCKOCTH 33aJJaHHON 00J1acTh HCTUHHOCTHU. B mporiecce BbIMOTHEHHS paOOTHI
TpeOyeTcst U3Y4YUTh M IPUMEHUTH JIOTHYECKUE TTEPEMEHHBIE, OTIEPATOPbI U IPUOPUTETHI
apu(PMETUKO-JTOTMUYECKHUX OIEPATOPOB B BHIPAKEHUSAX TAHHOTO SI3bIKA MPOTrPAMMHPOBAHUS

KOHTpOJILHLIe BOHpOCbI/BaL[aHI/Iﬂ:

YMmers:
3JICKTPOHHBIMH

IIOMCKa, aHaimn3a #u 0000IeHus

uHpopmanuu

OJIL30BaThCA 1.3agauya. 3agalHo0 N TOYEK HA IUIOCKOCTH.
CpeIICTBAaMH

Figure 1 3apgaHHas 061acTb UCTUHHOCTU

Heo0xoaumo:

a) 3ammcaTh JOTMYEeCKOe BRIPAKECHHUE, COOTBETCTBYIOIIEE
3a/ITaHHOM 00JIACTH UCTUHHOCTH (CM. pHC.);

0) COCTaBUTH NMPOTPAMMY JJIS IMOJCUYETA KOJIUYECTBA
TOUEK, MOMABIIKX B 33JJaHHYIO 00J1aCTh;

C) MMOATOTOBUTH (DYHKITMOHATILHBIC TECTHI U IIPOBEPUTH
Ha HUX PabOTOCIIOCOOHOCTH TPOTPAMMBI

KoHuTpoJubHblii Bonpoc. Kak peain30BaTh JJIOTHYECKYIO
omnepario XOR ¢ mOMOIIbIO UMEIOIIUXCS JIOTHYECKUX
OTIEPaTOPOB sI3bIKa?

OnucaHue MKaJbI OlleHUBAHUS

Oyenka. 3a4TE€HO

Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIIN 3aJjaHue

BBIITOJIHCHO ITPABUJIBHO WJINM C HE3HAYUTCIIBHBIMH HEAOUCTAMU

Ouyenka: HE 3a4TEHO

Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. OI_ICHKa "He 3a4TEHO" BBICTABIISICTCS CCIU
3aJaHNEC HE BBIITOJITHCHO B OTBG}ICHHLIf/i CPOK HJIM pE3YJbTAaT HEC COOTBETCTBYCT 3aIaHUIO

KM-4. 3ammura 1adoparopHoii padorsl 3 (HaxoxkaeHue 3kCTpeMaJIbHbIX 3HAYEHHU I

(pyHKIMIT HA 3JIEMEHTAX OJJHOMEPHbIX MaCCHBOB)

®opmbl peanauzanuu: KomnsiorepHoe 3a1anue

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJILHOIO MePONPHUATHSI: 3apaHee ompeenseTcs ooliee 3a1aHne
Ha Tpyniy (C MHAMBHIyaJln3alueil Mo BapHaHTOM KOHKPETHOHM 3ajjauu) Al CaMOCTOSITEIbHOMN
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paboThl B KauecTBE OMAIIHEro 3ajaHus. HeoOXoawmmo peann3oBaTh CHCHUPHUKAIUIO 334a4d U
COOTBETCTBYIOIIMA €M MPOrpaMMHBIM KOJ PpEIIeHUsA. 3aluTa COCTOMT B JIEMOHCTpAIlUU
paboTOCIOCOOHOCTH TPOTpaMMBbl Ha TECTaX B KOMIBIOTEPHBIX Kiaccax. HeoOXoauMo OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI TPEToaBaTes o TeMe padoThI

Kparkoe cogepxanue 3agaHus:
TpeGyercs mpoaeMOHCTPUPOBATH YMEHHUE COCTaBICHHS padoyeil cienndukanyuu 3a1a4u Ha
IIpUMepe 3a7auu IOUCKa SKCTPEMYMOB B OJIHOMEPHBIX MaccuBax. B mpoliiecce BbINONHEHNS
paboThl TpeOyeTcs U3YUHTh MPaBUIa YTOUHEHUS TOCTAHOBKH 3a/1a4H, IIPaBUJIa OMMCAHUS
UCTIOJIb3YEMbIX TAaHHBIX U IPapuyecKoro ornrucaHus aaropuTMa

KoHTposibHbIe BONPOCHI/3aJaHUA:

VYMern: IMpOBOOUTDH OIIMCaHHUC 1.332{3‘13. Hatitu HOMEDP MMOCJICAHETO0 MaKCUMAJIBHOT'O
IMPUKJIIAAHBIX nponeccoB n cpcau 3JICMCHTOB 3aIaHHOI'O MaCCHBa Awusn
I/IH(l)OpMaHI/IOHHOFO obecreyeHus BCIICCTBCHHBIX YHCECI

peuieHus MPUKIAIHBIX 33124
Kountpoabnblii Bonpoc. O0bsicHUTE, KaK ONPEIeIUTh
JTMATa3oH BBIXOJIHBIX JJAHHBIX Ha OCHOBE JMara3oHa
BXOJIHBIX JaHHBIX? BbIYrcIuTE MMana3oH BBIXOIHBIX
JAHHBIX, €CJIU B 3a]1a4e MoTpedyeTcs HalTh 3HAUCHUE
MUHUMAJIBHOTO TI0 a0COIOTHOM BEJTMIMHE IICMEHTA
CpeIu BCEX AJIIEMEHTOB MacCHBa.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 3a4TEHO
Onucanue xapakmepucmuku blnonenus 3nanus; OUeHKa "3a4TeHO" BBICTABISETCS €CIIM 3a/laHue
BBITIOJIHEHO MPABUIILHO WM C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: OleHKa "He 3a4TeHO" BBICTABIISIETCS €CIIN
3a/laHre He BBIMIOJIHEHO B OTBEJACHHBIN CPOK WM PEe3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-5. 3amura nadoparopHoii padorsl 4 (TexkcroBbie ¢ailibl 1Jis1 BBOJA U BHIBO/A
JAAHHBIX, (haliIbl AJ151 ABTOMATH3AIUM TECTUPOBAHMSA)

®opmbl peaausanun: KomnbroTepHoe 3a1aHue

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpoueaypa npoBeleHUs KOHTPOJbLHOIO0 MEePONPUSITHA: 3apaHee olpeensercs: ooliee 3ajaHue
Ha rpynny (C MHOUBUIyalIu3alUeil 10 BapuaHTOM KOHKPETHOM 3aJauu) JUIsl CaMOCTOSITEJIbHOM
paboThl B KauecTBe JOMalIHero 3aaaHus. Heobxomumo nopaboTarh crienuUKanMio 3ajadd U3
nabopaTtopHOi paboThl 3 A0 MyHKTa TECTUPOBAHUS, BKIIIOYAs 3TAll TECTUPOBAHUS HA AHOMAJIbHBIX U
QIBTEPHATUBHBIX CUTYalUAX, MOJU(MHUIMPOBATH KOJ s pabOThl ¢ TEKCTOBBIMH M KOMaHIHBIMU
daiimamu. 3ammTa COCTOMT B JAEMOHCTpallud PabOTOCIOCOOHOCTH MPOrpaMMbl Ha TECTax B
KOMITBIOTEPHBIX Kilaccax. HeoOXoauMo OTBETUTh HAa KOHTPOJIBHBIE BONPOCHI MPENOAaBaTelis I0
TeMe paboThI

Kparkoe conepxxanue 3agaHus:
Tpebyercs mpoAeMOHCTPUPOBATH 3HAHHUE MPABUII COCTAaBIIEHUS (QYHKIMOHAIBHBIX TECTOB U
CpeZCTB, 00JIEryaronuX TeCTUPOBAHNE MPOTPAMMHBIX MTPOAYKTOB (B 4acTH paboThI ¢
KOMaHJHBIMU U TEKCTOBBIMH (aiiiaMn)

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:
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3HaTh: MOJEIH TPEACTaBICHUS
JTAHHBIX npu pa3paboTke

MPOrPaMMHBIX pelIeHUu

1.3apava. Haiitu HOMEp MOCIeTHET0 MAaKCUMAIIbHOTO
Cpelu 3JIEMEHTOB 33JJaHHOTO MaccuBa A u3 N
BEILIECTBEHHBIX YKcell. JJis oOecnieueHus] TECTUPOBAHMS
MIPOrPaMMHOTO KOJIa, HAIMUCaTh CEPUIO TECTOB, BKIIIOYAs
TECTHI C MPOBEPKOI HAa aHOMAJIbHBIC U AIbTEPHATHBHBIC
CI/ITyaLII/II/I, O(l)OpMI/ITb TCCTOBBIC UCXOAHBIC JaHHBIC B
TEKCTOBBIX (haiiiax. OGecrneyuTs MPOroH MpOrpaMMbl Ha
BCEX TECTax ¢ MOMOIIBIO 3aITyCKa U3 KOMaHIHOTO ¢aiina.

KoHuTpoJbHbIii Bonpoc. Kak 1osy4uTs 10CTYyN K UMEHU
TEKCTOBOTO (haiiina ¢ MCXOJHBIMHU JaHHBIMH C IIOMOILIBIO
KOMaHJIHOTO (hailyia U CPeaCTB A3bIKA
IIPOrpaMMHUPOBAHUSA?

Onucanue MKAJbI OICHUBaAHUA:

Oyenka. 3a4TE€HO

Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIIU 3aJjaHue
BBIIIOJTHEHO MTPABUIIBHO MJIM C HE3HAYNTEIbHBIMU HEJI0UeTaMHU

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuxu 8blnoanenus 3uanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJITAT HE COOTBETCTBYET 3aJaHUIO

KM-6. KP Nel: AaropurMbl M IporpaMMbl 00padoTKH MacCHBOB JAHHBIX B IIUKJIE.

yacTb Tembl "' MaccuBblI 0JHOMepPHBbIEe U IBYyMepHble. Ba3oBble ajropurmsl B MaccuBax”'

®opmbl peanuzanuu: buners! (MMCBMEHHBIH OITPOC)

Tun kouTposbHOro Meponpusitusi: KonrponsHas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpoueaypa mnpoBeaeHHsi KOHTPOJBLHOIO Meponpusitusa: IIpoBomuTCcs Ha NPAKTHYECKOM
3aHATUH, IPOAOIDKUTEIBLHOCTh paboThl 45 MUHYT. KaXkioMy CTYAEHTY BbIIaeTCsl CBOM BapHaHT.

Kpatkoe cogepxxanue 3agaHus:
B pabote npoBepsieTcsi 3HaHHE 0A30BBIX ANTOPUTMOB B OJTHOMEPHBIX MacCCHBaX, rpauyecKoro
MpEaACTaBIICHUSA ITPOCTHIX HUKINYCCKUX aJITOPUTMOB 6J'IOK-CX€MaMI/I, 0a30BBIX 3HAHUI SI3bIKa
MIPOrpaMMHUPOBaHUs, CHHTAKCUUECKUX KOHCTPYKIUN MapaMeTPUUECKOro IIUKJIA U €ro U
rpaguIecKoro OToOpakeHus, OBJIaJIeHHe OMOIMOTEKON MaTeMaTHYECKUX (DYHKIIH sI3bIKa

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3Hare: 0a30BBIE UYHCIIEHHBIE WU

AJITOPUTMHUYUCCKHUC
PEUIICHUA TUIIOBBIX 3aja4d

MCTOABI

1./1ns yka3aHHOM 3a7ja4uu IPOJEMOHCTPUPOBATh 3HAHHE
JITOPUTMOB U CUHTAKCHCA SI3bIKAa TPOTPaMMUPOBAHUS:
—  anroputMa (OJIOK-cXeMa ¢ TTOCIICTYIOITUM
IPOrpaMMHUPOBAHUEM) C TAPAMETPUUYECKUM IIUKIOM JUIS
HAKOTUICHHUS CyMM HJTH TIPOU3BE/ICHUI B OJTHOMEPHBIX
MacCHBaX;

—  OmpeJesieHHs] MAaCCHBOB, BBOJIa BCTPOCHHBIX THUIIOB
JIAHHBIX C KJIABUATYPhI U BBIBO/IA JAHHBIX HA DKPAH C
obecrieueHreM (popMaTHOTO BHIBOJIA.

3anayva. Beruucnenue pesynabTara o cilokHou ¢popmysie

KOHEUYHO# cymMbI (pomsBenerns) psma 1/(x2 4+ Vx) x
Y (k=1..0)[{x/k — eF)) x sin(kx)]

2.I[J'I}I yKa3aHHOfI 3ala4v MPOACMOHCTPHUPOBATHL 3HAHUC
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QITOPUTMOB M CHHTAKCHCA SI3bIKA TIPOTPaMMHUPOBAHUS:
—  anroputMa (6J0K-CXeMa C MOCIeAYIOIINUM
MIPOrpaMMHUPOBAHHUEM) C MTAPAMETPUUYECKUM IIUKIOM JJIsI
CO3/1aHUs (U3MEHEHUS1) OJHOMEPHBIX MACCUBOB;

—  ompefesieHus MaCCUBOB, BBOJIa BCTPOCHHBIX TUIIOB
JAaHHBIX C KJIABUATYpPhl U BBIBOJIA IaHHBIX HA 3KPaH C
obecrieueHreM (popMaTHOTO BHIBOJIA.

3apaya. ChopmMupoBaTh OTHOMEPHBINA MaccuB Y U3
3JIEMEHTOB OJJHOMEPHOTO MacCuBa X MyTeM JeJeHUs
Ka)KJIOr0 2JIEMEHTa MacCuBa X HA CBOM MHJEKC

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-7. TECT Ne2: CTpyKTypbI AJ1 MAHHIYJIHPOBAHUS JaHHBIMH B SI3bIKAX
NPOrpaMMHUPOBaHUS

®opmbl peaju3anum: buiers! (MMCbMEHHBINH OIPOC)

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpoueaypa mnpoBeleHHsI KOHTPOJBLHOr0 Meponmpusitusi: TecT nomyckaeT (OpMYIHPOBKH C
IPUBS3KON K TOMY SI3bIKY POrpaMMHPOBaHUs, HA KOTOPOM YUTaeTcs Kypc (B HACTOALIEM IpUMEpe
ucnonb3yercst s3Ik Python). TecT conmepXUT CHUCOK U3 JAECATH BONPOCOB (HE MEHee IBYX
BapHaHTOB B OIPOCHHUKE), B KOTOPOBIX HEOOXOIMMO 3alOJHUTH MPOMYIIEHHbIE CJI0Ba (MU
onpenenenus). Kaxapiit Bonpoc umeer cBoif Bec B Oamiax (cymmapHo 20 GamioB). PacuerHoe
Bpems Tecta 20 MuHyT. TecT MokeT ObITh MPOBEAEH U B (OpME KOMIIBIOTEPHOT'O 3aJJaHUS

Kpartkoe cogep:xxanue 3aganus:
TecTupoBaHue HANPABICHO HA TPOBEPKY 3HAHUH O MPEACTABICHUU 0A30BBIX TUIIOB JIAHHBIX
(KaK MPOCTBIX, TaK U CTPYKTYPUPOBAHHBIX) B SI3BIKAX MPOTPAMMHUPOBAHUS C OJHOBPEMEHHBIM
MMOHUMaHUEM CBSI3U ATOTO MPEACTABICHUS C AIEKTPOHHO-BBIUNCIUTEIBHBIMU YCTPOHCTBAMU

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: MPHUHLMIBI M CPEACTBa 1.B s13pIKax MporpaMMUPOBAHUS C JIIO00H BEIUYUHON
XpaHEHUsT U  PacHpOCTPaHEHHUs CBSI3aHBI CIEAYIONNE XapaKTEPUCTUKH , ,
uHpOpMallUd B COBPEMEHHOM .

MHpE OtgeT: ums, TuI, 3HadeHue (3 Oanna)

2.JlaHHbIE — 3TO
, IOJITAr0IIEMCS
MHOT'OKPATHOW MHTEPIPETALIMH, IPUTOTHOM IS
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nepeaadn uim 06pabOTKHU C TOMOIIBIO CTICIIHATBHBIX
TEXHUYECKUX CPEJICTB.

OtBet: nuapopManus B GopMaTn30BaHHOM BUIE (2
Oara)

3.Kakue THIbI JTaHHBIX OTHOCSTCS K 6a30BBIM
HeusMeHseMbIM TunaM B Python? [lepeuncnure: |

OtBeT: uncna, CTpOKHU, JOTUYECKUE MTepeMeHHbIE (3
Oaa)

4.Cy1miecTByIOT 11 KOHCTAaHTHI B Python? .

Otser: Het (1 Gamn)

5. 00JIaCTH ONIepaTHUBHOM MaMATH B KOMIIBIOTEPE,
B KOTOPBIX XpaHAT HHPOPMAINIO. ITUM 00JIaCTAM JAl0T
MMeHa, 9TOOBI K MH(POPMALIUU MOXKHO OBLIO MOTYYHUTh
JOCTYT U U3MEHUTDH €e.

Otget: nepemenHslie (1 6amwn)

6. oTpeeNseT AUara3oH AOMYyCTUMbIX
3HAYCHUH, MPUHUMAEMBIX BEITMUYUHAMU 3TOTO
Ha0Op oIeparuii, JOMYCTUMBIX HaJ| TaHHOW BETUIHHON
1 00BbEM MaMSTH, OTBOJUMOM MOJI ATY EPEMEHHYIO.
OTBeT: TUI IepeMeHHOoH, Thna (2 6asa)

7.I1o cBoelt CTpYKType, NaHHbIE OeNiTC HA

OTBeT: npocThie epeMEHHbIE, OTHOPOIHEIE,
HeoaHopoaHbIe (3 Gania)

8.Ha xakue kiaccel AeNATCs JaHHBIE 10 CBOEMY CMBICITY?
Ha R Hu .

OTBeT: BXOJHbBIE, BBIXOJIHBIE, TPOMEXKYTOUHBIE (3 Oana)
9.Twun TaHHBIX MACCUB OTHOCHUTCS K JIAHHBIM
OJTHOPOJHOM CTPYKTYPHI WM HEOJAHOPOIHON?

OTBeT: NoJ4YepKHYTh, 0AHOpoAHOM (1 Oart)

10.C noMomnib10 Kakoro BCTPOEHHOT'O THUIA JAHHBIX
MOJKHO pean30BaTh H3MEHsIEeMBbIi MaccuB B Python?
Hamummure:

Otsert: cincok (uiu list) (1 6amn)

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoineHus 3Hanus: OleHKa "OTINYHO" BBICTABIISIETCS €CIIU B
pe3ynbTate 0TBeTOB ObLIO HaOpaHO HE MeHee 16-Tu 6amioB

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xopomo" BbICTABISETCS €CIIH B
pe3ynbTate 0TBeTOB ObLIO HabpaHO He MeHee 12-Tu 6amioB

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinoanenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITU B pe3yJIbTaTe OTBETOB ObLIO HaOpaHO He MeHee 10-Tu OayioB
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KM-8. JlabopaTopHasi padora 5 (Pa3padoTka nmporpamMm ¢ UTEPAMOHHBIM HMKJIOM.
Borunciienue pyHKuum pasiiokeHueM ee B psija)

®opmbl peasausanun: KomnbroTepHoe 3a1anue

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpouenypa npoBeaeHns KOHTPOJILHOT0 MEPONPUATHSA: 3apaHee onpenersieTcs ooiee 3a1anue
Ha rpynny (C MHOUBUAyalIu3alyeil 1Mo BapuaHTOM KOHKPETHOM 3aJayu) JUIs CaMOCTOSITENIbHOM
paboThl B KauecTBE JIOMAIIHEro 3anaHus. HeoOxoammo oOecnednTh JOKYMEHTHPOBAaHUE BCETO
mpolecca peleHusl 3a/adyd, BKIOYas IMOHCK pPElIeHUs, MPOBEPKY pPEIICHHUS B TEOPETUUYECKOM
dbopMe, TIPOBEPKY peHICHHS MyTeM aHaIW3a YHUCICHHBIX JAHHBIX IMOJYYCHHOTO TECTHPOBAHUS.
3amuTa COCTOUT B JIEMOHCTpanuu paboTOCIIOCOOHOCTH MPOTrpaMMbl Ha TECTaX B KOMITBIOTEPHBIX
kiaccax. Heo0XoaumMo OTBETUTh Ha KOHTPOJILHBIE BOMIPOCHI MTPETIOaBATEIsI 10 TeMe PaboThI

KpaTkoe conep:kanue 3a1aHusi:

Tpebyercst IpOAEMOHCTPUPOBATH 3HAHUE IOKYMEHTUPOBAHUS PEIICHUS TPAKTHYSCKON 3a1a4H,
HAYMHAA C €€ MOCTAaHOBKH, 00OCHOBAHMS METO/IOB PEILICHUS, pealn3alii BHIOPAaHHOTO METO/1a,
MIPOBEPKH (JI0KA3aTEIHCTBA) MPABMIBHOCTH HAMIEHHOTO PEIICHUSI B TEOPETUUECKHUX pacyeTax,
KOJIMPOBAHUS, YUCIICHHOIO TECTUPOBAHMUS U aHAIU3a MOJIYYEHHBIX pe3ysbTaToB. [Ipu aHanuse
PE3YNIBTATOB TPeOYeTCsl YOSAUTHCS B UX JIOCTOBEPHOCTH U OOBSICHUTD ITOSBICHHUS
"HEOKUJAHHBIX " YHCIICHHBIX TaHHBIX, OOBSICHUTH BHIOOP KPUTEPHS OCTAHOBKU BBIUMCICHUH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TpeOoBaHUs K
JIOKYMEHTUPOBAHUIO  TIPOLIECCOB
CO3/1aHUA UH(OPMAIMOHHBIX

CHUCTEM Ha BCEX cragusax
JKHN3HCHHOI'O IIUKJIa

1.3apayva. /i1 3a1aHHOTO OJHOMEPHOTO MaccuBa X
COCTaBUTH AJITOPUTM U IIPOTPAMMY HAXOKIAEHUS CYMMBI
3a/IaHHOTO0 O€CKOHEYHOTO Psijia C 3aITaHHONW TOYHOCTBIO
E. Ucnonb30BaTh peKyppeHTHBIE COOTHOIICHUS TPU
BBIUMCIIEHUHU OYEPEIHOrO djieMeHTa psaaa. st
MIPUBEACHHOTO psAJla CXOAUMOCTH JI0KazaHa mpu | X| < 1.
Crnenuukanus 10J1KHA COAEPKATH:

- 3aJJaHU€ CBOETO BAPUAHTA;

- BEIYMCIIEHHYIO Ha KaJIbKYIATOPE KOHTPOJIBHYIO
dhopmyny, KoTopasi pacKiaJbpIBaeTCs B yKa3aHHBIN Psij,
mpu X = 0.5;

- BbIBOZ, peKyppPeHTHON GopMybl ANA charaembix paaa;

- NPOBEpPKY NOJIY4eHHOWN PeEKYPPEHTHON PopMyibl;

- yeTblpe Tabanubl (Karkaas gns GUKCMPoBAHHOM ToYHOCTU E
(107-2, 10"-4, 107-6, 107-8) v maccued 3HaYeHnn X =
—0.98,—-0.5,0.1,0.5.0.95);

- Ko, MporpaMmbl U aHa/IM3 MOyYEeHHbIX Pe3y1bTaToB.

KonTtpoabnblii Bonpoc. O6bscHUTE BEIOOP KpUTEpUS
MPEePBIBAaHUS YUCIEHHOTO BBIYUCICHHUS IO a0COMIOTHON
BEJIMYMHE OUEPEIHOI0 BBIYUCIEHHOIO C1araéMoro psjaa,
a He 10 a0COIOTHON BEIMYMHE TOTPEIIHOCTU MEXKIY
MPUOIMHKEHHBIM pEIeHUEM U 3HaYeHHEM KOHTPOJIbHON
¢dopmybl. B kakux cutyanusx BeIOOp JAHHOTO
KpUTEPUSI MOKET OBITh 000CHOBaH?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_ICHKa "3a4TEeHO" BBICTABIISCTCS €CIIH 3aJaHucC
BBIITOJITHCHO ITPABUJIBHO WM C HE3HAYUTCIbHBIMH HEAOUYCTAMU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OUueHKa "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJJaHUIO

KM-9. 3amura sadoparopHoii padorsl 6 (Pemenne aByx 3aga4 0a30B0ro nukJia 3a
OJMH IPOX0J B MaTpuIie)

®opmbl peajn3anuu: KoMIbrOTEPHOE 3a1aHKE

Tun koHTpoaBHOrO0 Meponpusitus: Jlabopatopnas padora

Bec xkonTposabHOro meponpusitusi B BPC: 5

IIpoueaypa npoBeleHUsi KOHTPOJbLHOIO0 MEPONPUATHSA: 3apaHee olpeessercs oolee 3ajaHue
Ha rpynny (C MHOUBUAyalIU3alUeil 110 BapUAaHTOM KOHKPETHOM 3aJauyu) Ul CaMOCTOSITENIbHOMN
paboThl B KauecTBe JAoMallHero 3agaHus. HeoO0xoqumo peann3oBaTh NporpaMMHBIN KOJ| PELIeHHUS,
COIIPOBOJIUTh ~ pEIICHHE Cleun(UKAUeH-oTYeTOM.  3almUTa COCTOUT B JEMOHCTpAIUU
paboTOCIIOCOOHOCTH POrpaMMBbl Ha TECTaX B KOMIIBIOTEPHBIX Kiaccax. Heo0XxoauMo OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI MPENO01aBaTENs 110 TEME PabOThI

Kpartkoe cogep:kanue 3aiaHuA:
HeobxonnMo npoineMoHCTpupoBaTh yMEHHE MOIU(DULIMPOBATh (aAANITUPOBATD) U
KOMOMHUPOBATh Oa30BbIe AITOPUTMHUUYECKHE MTOJIXO/Ib], K PEIICHUIO KOHKPETHBIX 3a/1a4 B
JBYMEPHBIX MaccuBax. B mpoliecce BbIIOJIHEHUS 3aJaHUs TOTpeOyeTcs IPUMEHUTh 3HAHUS O
0a30BbIX AITOPUTMUYECKUX PEIIECHUSX K 33/1a4e KOMIMIALUH PEIIEHUH HECKOIbKUX MPOCThIX
3a/1a4 B pElICHUE UX K€, HO C YYETOM €IMHCTBHHOTO MPOX0/a [0 IBYMEPHOMY MacCUBY

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YmeTs: MOAUPUITIPOBATH 1.3apauva. [ 3ananHON KBaApaTHON MaTpHUIbl A u3 N
(amanTHpoBaTh) U KOMOHMHHPOBATH CTPOK U N CTONOIIOB HAWTH MO OTJAEIBHOCTH YUCIIO
0a3oBbIe AITOPUTMHUYECKUE OTPHUIIATENFHBIX U PABHBIX HYIIO 3JIEMEHTOB B

MOAXOMbI, K PEHIEHUI0 KOHKPETHBIX COBOKYITHOCTHU T€X CTOJIOI[OB MaTPHIIbI, IEPBLII SJIEMEHT
3aJ1a9 KOTOPBIX MEHBIIIE 1, a TakKe HAalTH od11ee

MIPOU3BEICHUE DIIEMEHTOB 3TUX CTOJIOIOB.
[IpenycMoTpeTh albTepHATUBHBIE CUTYAIIUH.

KouTtpoJabnbliii Bonpoc. YTo HE0OX0AMMO TOMEHSTH B
ITOPUTME PEIIEHUs, €CIIM U3MEHUTh TpeOOBaHUE 3a/1aun
Ha “‘B COBOKYITHOCTH Te€X CTpoK MaTpuubl? [lokaxure,
KaK U3MEHUTCS OJIOK-CXeMa alropuT™Ma pelleHus npu
JTOM.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OleHKa "3a4TeH0" BBICTaBISETCS €CIU 3aJJaHue
BBITIOJTHEHO TTPABUJILHO WJIM C HE3HAUYUTEILHBIMU HEJI0UETaMHU

Oyenxa: HE 3a4TEHO
Onucanue xapakmepucmuku evtnonanenus 3uanus. OUeHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/1aHKM€ HE BBINOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO
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KM-10. 3amuTra jsadbopaTtopHoii padorsl 7 (Hucxoasimee npoekTupoBaHue:
NMPOrpaMMbl ¢ HCIOJIb30BAHHEM MOANPOrPaMM)

®opmbl peanuzanuu: KoMneoTepHoe 3a/1aHUE

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJILHOT0 MEPONPUATHS: 3apaHee onpenesieTcs ooiee 3a1anne
Ha Tpynny (C WHAWBHIyaJM3alUeil M0 BapHaHTOM KOHKPETHOH 3ajauu) I CaMOCTOSITEIbHOMN
paboThI B Ka4ecTBe JOMaIIHero 3aganus. Heo0Xxoaumo peaan3oBaTh MPOTPAMMHBIN KOJ| PEIICHUS,
COIIPOBOJIUB TMOJHOW crHenu(UKanueil 93TanoB MPOSKTUPOBAHHS PEIICHUS C  BBIICICHHEM
HOI[CHCI_[I/I(bI/IKaLII/II/I U aJITOPUTMOB JIA KaXIOIO YPOBHS ITPOCKTUPOBAHMHA. 3aH_II/ITa COCTOUT B
JNEMOHCTpAIlMi  PabOTOCIIOCOOHOCTH TPOTpaMMbl  Ha TeCTaX B KOMIIBIOTEPHBIX —Kilaccax.
Heo6xoanMo oTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI MPEMOAABATENS [0 TeMe paboThI

Kpartkoe conep:xanue 3agaHus:
Tpebyercst MPOJEMOHCTPUPOBATH YMEHUE TIPUMEHSATH METOIOJIOTHUIO HUCXOSIIETO
IIPOEKTUPOBAHUS B PELICHUU CI0KHBIX MHOTOYPOBHEBBIX 3a/1a4 C BBIJIEIECHUEM 110/13a1a4
(abcTpakiuii), yMEHUs OTPECIIATh BXOIHBIC U BBIXOIHBIC TAHHBIC 110133144, HAITUCAHHE
OTAENBHBIX MOANPOrpaM, pEAUIU3YIOLINX I103a4a41 U UX CBA3BIBAHUE B OCHOBHOM PELIEHUU

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: IMPUMCHATbL MCTOAOJIOTHUIO 1.3az[aqa. I[aHa BCUICCTBCHHAA MaTpula Auzn CTPOK U
HUCXOOAIICTO IPOCKTUPOBAHUA B m CTOJI6IIOB. Ecnu xonudgecTBO HCOTPULATCIIbHBIX
PECLICHUN CJIOKHBIX SJIEMEHTOB BO BCEX UETHBIX CTpOKax (B COBOKYHHOCTI/I)
MHOTI'OYPOBHECBBIX 3a1a4 0OJIbIIIE KOJIUYECTBA HCOTPULATCIIBHBIX 3JICMCHTOB BO

BCEX HEYETHBIX CTPOKAX, TO B KAKJOM CTOJIOIE MAaTPHULIBI
HaWTH HOMEP MOCIEAHETO HYJIEBOIO 3JeMeHTa. B
MIPOTHBHOM cJydae B KaXJIOM CTOJI0Ie HAUTH
MAaKCUMAaJIbHBIN 3JIEMEHT

KonTtpoasnsblii Bonpoc. Ilokaxure, kak O1HH U3
IapaMeTpOB PeaTu30BAHHON MOATPOrPAMMBI MOKHO
00BSIBUTH NAPAaMETPOM “TI0 YMOJTYAHUIO™

OnucaHue MKaJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIIN 3aJjaHue
BBHITIOJTHEHO MPABWJIBHO WU C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBE/ICHHBII CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-11. 3amura jsadoparopHoii padorsl 8 (HeckoJbK0 MACCHBOB IJISl ONIMCAHUS
OTHOTHITHBIX 00BHEKTOB)

®opmbl peanusanuu: KomnerorepHoe 3a1aHue

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeeHUs1 KOHTPOJILHOI0 MEPONPUATHS: 3apaHee oIpeensercs: oolee 3aJaHue
Ha rpynny (C MHIUBUAyalu3alyeil Mo BapuaHTOM KOHKPETHOM 3aJayu) JUIs CaMOCTOSITENIbHOMN
paboThl B KauecTBe JoMaIlHero 3aganus. HeoO0xoaumo peann3oBaTh NpOrpaMMHBIN KOJ| PELIeHHUS,
COMPOBOJUTL  pelleHHe crnenuukanuen-oTyeToM. 3aluTa COCTOUT B JEMOHCTpAlUU
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paboTOCOCOOHOCTH TPOrpaMMBbl Ha TECTaX B KOMIBIOTEPHBIX Kiaccax. HeoOXxoauMo OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI TPETOAABATENS [0 TeME PaboThI

Kparkoe conepkanue 3aiaHus:
TpeOyeTcst mpoIeMOHCTPUPOBATh YMEHHUE aJalITHPOBATh 3HAHKE OCHOBHBIX aJITOPUTMOB B
a0CTPaKTHBIX MOJIEIISIX JaHHBIX K PEHICHUIO 3a/1a4 MPUKJIAJHOTO XapakTepa, Hanpumep Jyist
paboThI ¢ 00BEKTaMH (PU3UUECKOTO MUPA UITH TEOMETPHUUECKUX O0BEKTOB, a TAK)KE YMCHHUE
BBIOMPATH MOIXOIAIIYIO TI0J1 Pa3MEIIEHUE MHOXKECTBA UCXOJIHBIX BEIMYUH CTPYKTYPY TaHHBIX

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTh: mporpaMMUpOBaTh MOJYJIN 1.3apava. [lununapuueckas 3aroToBka ¢ panycom
pacipeHuii B OCHOBaHUs R 1 MpsAMOyTOIbHBIN Opyc co cTopoHamMu A 1
poeCCHOHATBHBIX TTPOTPAMMHBIX B umeroT onunakoByro ainuny L. 3agansr N HabopoB
cucreMax u co3JaBaTh srHaueHuil R, A, B, L (T.e. N map «3arotoBka-opyc»).
POrpaMMHBbIE MPOTOTHIIBI Onpenenutpb, B KakoM yucie ciydaeB (13 N BO3MOXKHBIX )
pelICHHS TPUKIIAIHBIX 33129 MO’KHO M3 3aTOTOBKH YKa3aHHOTO PaNyca BBITAIUTH

Opyc yKa3aHHOTO CEUEHHUs U HATU CyMMapHYIO
IJIOLIa/1b CEYEHUI NMEHHO TakuxX OpycbeB Takke
BBIYHUCIIUTH CYMMapHBIN 00bEM OCTaBIIErOCS MaTepHana
MOCJI€ BBIMWJIMBAHUS ITHX OPYChEB M3 3arO0TOBOK.
Heo6xoauMo HanucaTh IporpaMmy € UCIOJIb30BAaHUEM
MOANPOTPaMM, KOTOPBIE TPOU3BOISAT BRIYUCIICHUS UIH
OIICHKY yCIIOBHS TOJIBKO ¢ OHUM M3 N 0OBEKTOB 32
OJIHO oOparicHue.

KoHTpoJbHbIii Bonpoc. [Tokaxkure, Kak U3MEHSTCS
orepaTopbl BHYTPU MOJMPOrPaMMBbI B 3aBUCHMOCTH OT
TOr0, paboTaeT OHa ¢ OJTHUM U3 0OBEKTOB WU C
MaccuBoM u3 N o0bekToB. Kak nusmensercs 6510k-cxema
TOJIOBHOTO MOJIYJISI B TOM HJIM MHOM CITy4ae

Onucanue MKaJbI OLleHUBAHUS:

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeHO" BBICTABIISETCS €CIIN 3aJJaHue
BBHITIOJTHEHO MPABWIILHO WU C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue He BBIIIOJIHEHO B OTBEJACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-12. KP Ne2: Pazpa0oTka nporpaMm ¥ NOANPOTrPaMM /Uil Pa3IHYHbIX MACCUBOB

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OMPOC)

Tun kouTpoabHOro Meponpusitusi: KonrponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeaeHMss KOHTPOJBHOIO MeponpuaTHsa: [IpoBoauTcs Ha NpPaKTUYECKOM
3aHATUH, TPOJOKUTENBHOCTh BBINMONHEHUS 60 MUHYT.

Kparkoe conepxxanue 3agaHus:
B pabote npoBepsieTcst 3HaHuE 0OpalleHUsI C OAHOMEPHBIMU U IBYMEPHBIMU MacCUBAMH B
YaCTH UX CO3/JJaHUs, 3aTMIOJTHEHUS, MOAU(UKAIIUY ¢ TOYKHU 3pEHUS YHU(PHUIMPOBAHHOTO MOAX0/1a
C TIOMOIIIBIO HAMKCAHUS TOAIPOrpaMM 00pabOTKH MacCHUBOB.

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:
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3HaTE: MIPEJCTaBICHUE
uHpOpMallUM B 3JEKTPOHHO-
BBIYHMCIIUTEIIFHBIX YCTPOHCTBAX, UX
CTPYKTYDPY u OCHOBHBIE
XapaKTePUCTHKH

1.Jl71s1 yka3aHHOM 3a/1a4u MPOJEMOHCTPUPOBATH 3HAHUE
QITOPUTMOB M CHHTaKCHCA S13bIKa IPOrPAMMHUPOBAHUS C
1ebI0 YHU(ULIUPOBAHHON 00pabOTKH MacCHBOB JaHHBIX
pas3nuaHO# pasmepHocTu. Tpedyercs:

—  c1nocoOOM HUCXOMSIIEro IPOSKTUPOBAHUS
pa3paboTaTh aTOPUTM U IIPOTPAMMY ISl PELICHUS
3a/1a4u;

—  HA4YepTUTh OJOK-CXEMY HYJIEBOT'O YPOBHS
(TOJIOBHOM MPOTPaMMBI);

— B TOJIOBHOM IpOrpaMMe HCIOJIb30BaTh HE MEHEE
OJIHOM TIOAMPOTPaMMBbI (B3aMMOICHCTBHE TOJIOBHON
IIPOrPaMMBbI C ITOANPOrpaMMaMHU OCYLIECTBIIAETCS
TOJIKO C TIOMOIIIBIO ITapaMETPOB);

—  Hamucarb IPOrpaMMHBIN KOJ FOJIOBHOI'O MOJYJIS C
WCIIO0JIb30BAHUEM UMEHU MOJIIPOrpaMMBbI C IapaMeTpaMu
0e3 Ko/1a Tesa MOANPOrPaMMBbI;

—  Hamucarb KOJ TeJla IOANPOTrPaMMBbl;

—  MPEeayCMOTPETh BBOJI U BBHIBOJ HCXOIHBIX JAHHBIX C
KJIaBUATYpHI (Ha 3KpaH);

—  obecrnieuuThb BBIBOJ (DOPMATHOTO pe3yibTara B
(hopMe OCHOBHOTO U aJIbTEPHATHBHOTO PEIICHUI.
3apaya. CocTaBUTh NOAIPOrpaMMy BbIYUCIECHUS
MIPOU3BEICHUS TEX FIEMEHTOB JIBYMEPHOI'O MacCHUBa,
MOJYJIb KOTOPBIX OO0JIbIle 33 JaHHOW BEJTHYHHBI.
Hcnonp3ys noanporpaMMy ONperenuTh Juisl JaHHBIX
MaccuBOB X U Y NMPOU3BEACHUE 3JIEMEHTOB, MO1YJIb
KOTOPBIX OosbIne 15. Ecnu nepBoe npousBeaeHne
0o0JIbIlIe HATIeYaTaTh BEPXHIOKO MOJIOBUHY MaccuBa X,
WHA4Y€ HWKHIOKO MMOJIOBUHY MaccuBa Y

2. Jlns yka3aHHOM 3a7a4u MPOJAEMOHCTPUPOBATh 3HAHUE
QITOPUTMOB U CHHTAKCHUCA SI3bIKA IPOTPaMMHUPOBAHUS C
1[eTbI0 YHU(UIIMPOBAHHOM 00pabOTKN MacCHBOB JaHHBIX
pasznuuHOil pazmepHocTu. Tpedyercs:

—  c1ocoOOM HMCXOJSILETo MPOEKTHPOBAHUS
paspaboTaTh aJrOpUTM U IPOrpaMMy JUIsl pelIeHUs
3a/1a4u;

—  HA4YepTUTh OJOK-CXEMY HYJIEBOTO YPOBHS
(rosoBHOM Mporpammsl);

— B TOJIOBHOM IporpaMMe HCIOJIb30BaTh HE MEHEe
OJTHOM MoAMpOrpamMmbl (B3aUMOIEHCTBHE TOJIOBHOM
MIPOrPaMMBbI C MTOANPOTrPaMMaMHU OCYIIECTBIIAETCS
TOJILKO C TIOMOIIBIO TTApaMETPOB);

—  Hamycarb NPOTrpaMMHBIN KOJ FOJIOBHOT'O MOJYJIS C
WCIIO0b30BAHUEM UMEHH MOJIPOrpaMMBbI C MapaMeTpaMu
0e3 Ko/1a Tesa MoANPOrPaMMBbI;

—  HamucaThb KOJ TeJla IOANPOTrPaMMBI;

—  MPEeayCMOTPETh BBOJI M BBIBOJ HCXOIHBIX JAHHBIX C
KJIaBUATYpPHI (Ha dKpaH);

—  o0ecneuuThb BBIBOJ (DOPMATHOTO pe3yibTara B
(opMe OCHOBHOTO U aJIbTEPHATUBHOTO PEIICHU.
3agaua. CocTaBUTh NOAIPOrpaMMy JUIsl ONIPEIETICHUS
WHJIEKCA MUHUMAJIBHOTO MO0 MOAYJIIO 3JIEMEHTA
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OJTHOMEPHOTO MACCHUBA.
Ecnu MUHUMAITBHBIE 110 MOJYJIIO JIEMEHTHI JBYX
3aJaHHbIX OJTHOMEPHBIX MaccuBOB P u T uMmeroT yeTHbie
MHJEKCHI, HalleyaTaTh MaccuB P 110 HaliIecHHOrO B HEM
HHJIEKca, MHade — MaccuB T, mmociie HaleHHOro B HEM
HHAEKca

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJIaHUE MMPEUMYIIECTBEHHO BBITIOJHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

SK3AMEHAIMOHHBIA BUJIET Ne Ymeepoicoaro:
3as. kagheopoi

MO Kadenpa MU

Jucuunimnaa HUngpopmamuxa

WNucturyt U3 « »  saueapa 20 e
1. Oneparopsr B Python: nprcBarBanusi, yCIOBHBIC OlepaTopsl, onepartop nukia for.in.. n
bynkims range().
2. ®dopmanbHbIE TapaMeTpPhl B (PaKTHYECKUE TTapaMeTphI (apryMeHTHI): PaBHIIa 3alTUCH U TTPaBHIIa
COOTBETCTBHSI.
3. PazpaboTtaTh HUCXOISIIUM CIOCOOOM (BKITIOUAst OJIOK-CXEMY TOJIOBHOTO MOJYJIs) M HAITCATh

MPOrPaMMHBIN KOJI ¢ HE MEHEe UeM OJHON (DYHKIMEH IS CICAYIONICH —3aaauu:

N GpycKoB 3aJaHbI TApaMeTpaMu: JUTMHA — , TUTOIIA(h CEYCHUS — S M — TNIOTHOCTh MaTepraa.
[Toxcuutark yncao OPyCKOB, Macca KOTOPBIX MPEBBIIIACT 33JaHHbIN mapameTp M (Maccy Opycka
BBIYUCIIHUTD 110 hopmyite ). i HaXoXKIeHHsI MacChl OpycKa MCII0JIb30BaTh (yHKIHI0. [IpenycMoTpeTh
AIBTEPHATHBHYIO CUTYAIIHIO.

JlekTop

IIpouenypa nposenenust

[TpoBoauTcs B yCTHOH (opme 1o OuseTaM B BUJE MOATOTOBKU M M3JI0KEHUS pa3BEPHYTOr0 OTBETA.
Bpems Ha noarotosky orseta — 90 MUHYT

L. Ilepeuens Kkomnemenyuii/uHOUKAmMoOpPo8 u KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuust/Uuaukarop: NJ{-2yk1 Mcnonap3yeT cucTeMHBIN MOAXO A PEIICHUS
IIOCTaBJICHHEIX 331124

Bomnpocel, 3axanus
1. TexHuueckre U MPOrpaMMHBIE CPEACTBA pealin3alii HH()OPMALIMOHHBIX MPOLIECCOB
2.Tunsl (aiinoB: TEKCTOBBIE U JBOMYHBIE, TPUMEPHI KOIUpOoBaHus. Daiiiel mpsiMOTo U
MOCJIEIOBATEILHOTO JOCTYyTIa
3.Pa3paborarh HUCXOAAIMNUM CIIOCOOOM (BKJITIOYasi OJI0K-CXeMy TOJIOBHOT'O MOJYJISI) ¥ HAMMHCATh
MIPOTrpaMMHBIHN KO/ ¢ HE MEHEe YeM OJTHOM (DYHKIIMEH IS CeayIoen 3a/1auu:

3ajana MaTpuia A(NXM) 13 BEIIECTBEHHBIX Yrcell. ECTM MaKCUMyMBbI U3 Y€THBIX YHCEN B
KaXJ10i cTpoke OoJiblie 3aJaHHOTO napaMeTpa R, BeIBecTH coobiieHue: «Y ciaoBue
BBINOJIHEHOY», HHAUYE BBIBECTH COOOIIEHHE: «Y CIIOBUE HE BBIIOJHEHO». J{71s moncka
MaKCHMMyMa B CTPOKE MCII0JIb30BaTh (PYHKIUIO

4. MHoroMoaynbHbIe porpammbl. CBs3b NPOrpaMMHBIX Moysei. O6nacTu BUIUMOCTH
5.IlpencraBnenue uapopmanuu B 9BM
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6.Pa3paboraTs HUCXOASIIUM CIIOCOOOM (BKITIOUAs OJIOK-CXEMY TOJIOBHOT'O MOJTYJISI) M HAMTHCATh
MIPOTrpaMMHBIN KO/ ¢ HE MEHEe YeM OJTHOM (DYHKIIMEH IS CIeAyIomen 3a/1auu:

N OpyckoB 3aanbl mapameTpamu: anuHa — L u croponsl ceuenus — A u B. [IpoBeputs, uto
napameTpbl 3aJlaHbl BEpHO (T.€. moJioxkuTeNbHbl). Haiit HoMep nepBoro Opycka, y KoToporo
IUIOMIA/1b TOBEPXHOCTH MUHUMAJIbHA. J[J151 HaX0XKIeHUS TUIOIIA U ITOBEPXHOCTH OpycKa
UCIIOJIb30BaTh (DYHKITHIO

7.@opManbHbIe TapaMeTphl H (PaKTUUECKHE MapaMeTpsl (apryMeHThI): IpaBuiia 3alucu U
MpaBuja COOTBETCTBUS

8.ITonsTHs MHPOPMAITMOHHOM CHUCTEMBI U MH(POPMAITMOHHOM TexHonoruu. Kinaccudukamus
WH(OPMAIMOHHBIX CUCTEM

9.Pa3paboraTh HUCXOASIIUM CIIOCOOOM (BKIIOYAs OJI0K-CXEMY TOJIOBHOT'O MOJYJIsl) M HAIlUCATh
MPOTPaMMHBIN KOJI C HE MEHEe YeM OJHOUW (pYHKIMEH AJIs CIeIYIOIIeH 3a[aun:

3aJlaHbl N TOYEK MPOCTPAHCTBAa CBOMMHU KoopauHaTamH (X, Y, Z) u maccuB C(n).

Ecnu i-s1 Touka yaneHa ot IeHTpa KOOpAWHAT Ha BEIMUMHY 00Jbinyto, ueM |C;|, BO3BeCTH I-ii
aneMeHT MaccuBa C B KyO, B IPOTUBHOM CiIy4ae OOHYJIUTh COOTBETCTBYIOLIUI 371EMEHT
maccuBa. [y HaXOXKJIEHHS yJaJIeHUs] TOUYKH OT EHTPa KOOPAMHAT UCIIOIB30BaTh (DYHKIIHIO
10.IIpaBuiia pa3MerieHus JaHHbIX B 001MX obsacTsx. [lepeonpeneneHue JaHHBIX U
OpraHu3anus J0CTyna K TakuM jganHbiM. Onepartopsl import, from ...import u from...import *
11.BciomorarenbHble anropuTMbl: odmero tuna u Gpyskuuu. Peanuzanus B Python u
0COOEHHOCTH Olleparopa return

12.CtpykTypupoBaHHble TUIbl. Oniepaliiy Hajl MacCUBaMU cpesicTBaMH s3bika Python.
be3ornacHoe KOMMPOBaHUE MACCUBOB

13.513b1k porpammupoBanus Python. MaTepripeTaTtopsl 1 KOMIUISTOPBI. OpraHu3amus
CTPYKTYPHPOBAHHOI ITPOrpaMMbl cpecTBamMu si3bika Python

14.Pa3paboTaTh HUCXOAAIIMM CIIOCOOOM (BKJIIOYasi OJIOK-CXEMY T'OJIOBHOTO MOAYJIS) U
HanMcaTh MPOrpaMMHBIN KOJI C HE MEHEee YeM OJHOM (pyHKIMeH /Ui clieayIonen 3a1auu:
3agana MaTpuia A(NXM) U3 BelIeCTBEHHBIX uncel. HalTu 3HaueHue Boipakenuss Y=m-M1+(m-
1)M2+:-+2-M(m-1)+1-Mm, rae Mj - MakcuMyM j-ro crosbiia MaTpuibl. JlJst moucka
MaKCHUMyMa B CTOJIOIIE UCTIOJIb30BaTh (YHKIIUIO.

15.@opmatHsIil BBOA/BRIBOA. Crienudukanuu ¢popmara: npaBuiia UX 3alHUCH U UCTIONb30BaHUS
16.ITouck B MaccuBe (MaTpulie) C JOCPOUHBIM BbIX0J oM. MeTo ¢unaxkka. Ha mpumepe moucka
HEPBOT0 HEOTPHUIIATEIBHOTO HJIEMEHTa

17 .npexcanust u1st BBIpE3aHHOM 00J1aCTH MAaTPHIIbI

18.Knaccuduxanus napameTpoB B MOANPOrpaMMax (BXOAHbIE, BEIXOIHBIE, TapaMeTp-
3HaueHUe, apameTp-riepeMeHHas)

19.0cHOBHBIE BU/IbI TECTUPOBAHMS. METO/IbI CTPYKTYPHOT'O TECTHPOBAHUS.
20.Creundukanus JaHHbIX B 3aaa4e. Kiace, T, CTpyKTypa JaHHBIX

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.OnepaTopsbl HHMKIIA BBHITOIHSAIOT CAEAYIONIUE AEHCTBUA. ..

OtBeThI:
1) 3apatoT 3HaYeHHE MTEPEMEHHBIX; 2) MEHSIOT 3HAYEHUS! KOHCTAHT; 3) pa3BeTBIISIIOT
QITOPUTMBI U OPTaHU3YIOT UX BBIMOJIHEHHE [0 OTHON U3 BETBE; 4) OpraHu3yIoT BHINOJIHEHUE
MOBTOPSAEMBIX JEHCTBUI

BepHnplii otBeT: 4
2.0neparopsl MPUCBANBAHUS BBIIOJIHSIOT CIEIYIOIIUE JCHCTBUA. . .

OtBeThI:
1) 3agatoT 3HaYeHHE MTEPEMEHHBIX; 2) MEHSIOT 3HAYEHUS! KOHCTAHT; 3) pa3BeTBIISIIOT
QITOPUTMBI U OPTaHU3YIOT UX BBIMOJIHEHHE [0 OTHON U3 BETBE; 4) OpraHu3yIoT BHINOJIHEHUE
MOBTOPSIEMBIX IEUCTBUH; 5) OpraHU3yr0T O€3yCIOBHBIE IEPEXO/IbI B AITOPUTME
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Bepusiit otBerT: 1
3.Kak 3amucrIBaeTCs JeCITUYHOE YHCIO 5 B IBOUMYHOU CUCTEME CUNUCIIEHUS?

OTtBeTsI:
1) 101; 2) 110; 3) 111; 4) 100
Bepnsiit otBeT: 1
4.3a MUHUMAIIBHYIO €IMHUILY U3MEPEHUS KOTUYECTBa WH(POPMAIIMU TPUHST. . .
OTtBeTsI:
1) 1 6ox; 2) 1 6uT; 3) 1 Gaiit; 4) 1 KGaiit
Bepnsiit oteT: 2
5.I0poneccop obpabaTeiBaeT HHPOPMALHIO. . .
OTtBeTsI:
1) B 1ecATUYHOM cUCTEME CUMCIIEHUs; 2) B IBOMYHOM KoJie; 3) Ha si3bike belicuk; 4) B
TEKCTOBOM BHJIE
Bepwusliit otBeT: 2
6.I1pu BBIKITIOUEHUH KOMITbIOTEpA BCS HHPOPMAIUS CTUPACTCS. ..
OTBeTHI:
1) na ru6kom nucke; 2) Ha CD-ROM nucke; 3) Ha sx€cTKOM aucke; 4) B ONEpaTUBHON MaMsITH
Bepnplii otBeT: 4
7.®aiin - 310...
OTBeTHI:
1) enununa n3mMepeHuss HHPOpMaIMK; 2) TOUMEHOBAHHBIN Y4acTOK MaMSTH; 3) TEKCT,
pacrnedaTaHHbIA Ha IPUHTEPE; 4) porpaMma i CO3JaHus TEKCTa
Bepnbsiit otet: 2
8.B nundopmaruke Konm4ecTBO HHPOPMAILIUU ONPEIETAETCS KaK. ..
OTtBeTsI:
1) mocroBepHOCTH MHPOPMAIIUH; 2) MEPa YMEHBIICHUSI HEONPEAETEHHOCTH; 3) CKOPOCTh
nepeaayn uHpopmaiuu; 4) 00bEM orepaTUBHON MaMATH
BepHnrriit otBeT: 2
9.YTto noHuMaroT 1noja uHGpopmanuei?
OTBeTHI:
1) aTO CBOICTBO 00BEKTA; 2) YACTh OKPYKAIOIIETO HAC MUPA; 3) 9TO CBECHUS O YeM-TTHOO
Bepnplii oTBeT: 3
10.MudopmaTHKa - 3TO HayKa o...
OTBeTHI:
1) pacnionoxxennu nHGOPMAIIMK HA TEXHUYECKUX HOCUTENSIX; 2) HHGOpMAIluH, €€ XpaHEHUH U
COPTUPOBKE JIaHHBIX; 3) MH(MOPMAINH, €€ CBOMCTBAX, CIIOCO0aX MPEJICTABICHUS, METOIaX
cbopa, 06paboTKH, XpaHEHHS U epeaun; 4) IPUMEHEHNH KOMITbIoTepa B ydeOHOM Ipoliecce
Bepnplii oTBeT: 3
11.YcnoBHbIE OnepaTOpBHI BHIOIHSAIOT CIEAYIOINE AEUCTBHS. . .
OTBeTHI:
1) 3a1ar0T 3HaYeHNE IEPEMEHHBIX; 2) MEHSIOT 3HAU€HUsI KOHCTAHT; 3) pa3BEeTBIISIIOT
QITOPUTMBI U OPraHU3YIOT WX BBIITOJIHEHUE TI0 OJTHOM U3 BETBEH; 4) OPraHU3yIOT BHINOJIHEHNE
MOBTOPSIEMBIX JICHCTBUIA; 5) OpraHu3yroT 6€3yCIIOBHBIE MIEPEXO0/Ibl B AITOPUTME
BepHnsiit otBeT: 3
12.YT0 Ha3bIBaeTCS ANrOpuTMOM?
OTBeTHI:
1) mocnenoBaTENbHOCTH KOMaH I, KOTOPYIO MOYKET BBITIOJHUTH UCIIOTHUTENh; 2) CHCTeMa
KOMaH/1 UCIIOJIHUTENS; 3) HyMepOBaHHas IOCIIE0BaTENbHOCTh CTPOK; 4) HEHYMEpOBaHHAs
MIOCJIEA0BATEIBHOCTD CTPOK
Bepnsiit otser: 1
13.I'pacuyeckue ¢ailsibl UMEIOT paclIUpeHHe. . .
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OTBeThI:
1) .txt 2) .doc 3) .exe, .com 4) .xIs 5) .omp, .wmf
BepHsiit oTBeT: 5
14.Kakue n3 00beKTOB 0a3bl JaHHBIX SBJISIIOTCS OCHOBHBIMU?
OTBeTHI:
1) 3anpocsr; 2) Tabmuibl; 3) GOopMbI 1 OTYETHI
Bepwusliit otBeT: 2
15.IIporpamma — 310. ..
OTBeThI:
1) onucanre Ha MAIIMHHOM $I3BbIKE TOTO, KaKue JAeUCTBUS, B KaKOW MOCIIeI0BAaTEIbHOCTH, U HaJ]
Kakoi nH(opMaIye JOIDKeH MPOU3BECTH KOMIBIOTEp; 2) IeHCTBHE MAallIMHBI IO 00paboTKe
uHpopmanuu; 3) co3naHne HeOOXOUMBIX TOKYMEHTOB
Bepuriii otBerT: 1
16.0tnpaBnenHoe Bamu 1o 371€KTpOHHOM MOYTE MUCHMO. . .
OTBeTHI:
1) cpa3y nmomaiaeT HETOCPECTBEHHO ajjpecaTy; 2) MonajaaeT Ha IOYTOBBIN cepBep
npoBaiiziepa; 3) ocraercs B Bamem KoMIblOTepe 10 MOMEHTA MOTYYEHHUS MTOYTHI apecaToM
Bepnbsiit otet: 2
17.Kax Ha3bIBa€TCSI CBOMCTBO aJITOPUTMA, 3aKJITFOYAIOIIEECS B TOM, UTO OJIMH U TOT K€
QITOPUTM MOXKHO HCIIOJIb30BATh C Pa3HBIMU UCXOJHBIMH JTaHHBIMH?
OTBeTHI:
1) AMCKPETHOCTD; 2) MacCOBOCTD; 3) NETEPMUHUPOBAHHOCTh
Bepwnsriii otBeT: 2
18.011H U3 OCHOBHBIX CITOCOOOB MOMCKA UHPOPMAIH — 3TO. ..
OTBeTHI:
1) ykazaHue npoTOKOJa; 2) yKa3aHHE paclIupeHus MOUCKOBOM nHpopmanuu; 3) ykazaHue
ajzipeca CTpaHHUIIbI
BepHusliii otBeT: 3
19.Cnoco6 ykazaHus agpeca CTpaHHUIIbI — 3TO. ..
OTBeTsI:
1) camblii MeAJIEHHBIN CITOCOO MOUCKA; 2) caMblil OBICTPBIN CIIOCOO MOMCKA; 3) TaKOro crocoda
HE CYILIECTBYET
BepHnrriit otBeT: 2
20.ITouckoBas cucrema — 3T0. ..
OTBeTHI:
1) BeO — caiit; 2) katainor; 3) daiin
Bepnsiit otBeT: 1
21.Web — karasor — 370...
OTBeTHI:
1) y3en, Ha KOTOPOM pa3MelleHbl cchbliki Ha Web — cTpaHulibl; 2) mMoMcKoBasi cuctema; 3) Bed
— CcalT, mpel0CTaBIAIONIMN BO3MOKHOCTD IOMCKa HHGopMauu B MIHTepHeTe
Bepuniii otBeT: 1
22.CBOMCTBO PENEBAHTHOCTH — 3TO. ..
OTBeThI:
1) cBeneHust u TaHHBIE, HEOOXOIMMBIE TIOJIB30BATEINIO; 2) COBOKYITHOCTh IOKYMEHTOB, KOTOPAast
COOTBETCTBYET 3alpoCy; 3) OTHOIIEHUE OTKIMKOB K KOJIMYECTBY BCEX BO3ZMOMKHBIX TOKYMEHTOB
Bepnsiit otBeT: 2

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyernmax: 90
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Onucanue xapakxmepucmuxu 8blnoHeHus 3Hanus: PaboTa BIOJIHEHA B paMKaX "TPOJABHHYTOTO"
ypoBHs. BeicTaBinsieTcst CTyEHTY, MPAaBUIBHO BHIOJHUBIIEMY MPAKTUUECKOE 3aaHNe, KOTOPBIN
MTOKa3aJl MMPY OTBETE HAa BOMPOCHI IK3aMEHAIMOHHOTO OUJIETa U Ha JIOMOJHUTEIIBHBIE BOPOCHI, YTO
BJIaJIeeT MaTepUaIoM U3YYEHHOMN NUCUUIUIMHBI, CBOOOIHO MPUMEHSIET CBOU 3HAHUS AJIs
O0BSICHEHUS Pa3INIHbBIX SBIICHUHN U PEIICHUS 33129

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypoBHsl. BeICTaBIIsIETCS CTY/IEHTY, MPABUJIBHO BHIMIOJIHUBIIEMY MTPAKTUYECKOE 3a/1aHKE U B
OCHOBHOM TPaBUJILHO OTBETUBILIEMY Ha BOIPOCHI HIK3aMEHALIMOHHOTO OMiieTa U Ha
JIOTIOTHATEIFHBIC BOMPOCHI, HO JOMYCTUBIIIEMY IPU 3TOM HEMPUHIIUTTHAIBHBIE OIIHOKU

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50

Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro"
ypOBHS. BeICTaBIsIeTCS CTYACHTY, KOTOPBIN B OTBETAaX HAa BOIPOCHI IK3aMEHAIIMOHHOTO OmieTa

JOTIYCTHJI CYLIIECTBEHHBIC U 1aXKe TPYObIe OMMOKH, HO 3aT€M MCIPABHII UX CaM, a TAaKXKe He

BBITIOJTHIUT TPAKTHYECKOE 33JaHUE U3 SK3aMEHAIIMOHHOTO OMieTa, HO MO0 HAMETHIT MPaBUIIbHBIN
MyTh €ro BBINOJIHEHHs, TMOO0 MO yKa3aHUIO HK3aMEHATOpa PELII IPYTYIO 3a/1ady U3 TOTO e
pazzena JUCHUILIMHBI

1I1. IIpasuna évicmasnenun umo2060i OUEeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM U aTTECTALIMOHHOM COCTaBIISIOIINX
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