MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

3a04HbBIN QaKyabTeT
Kadenpa nndopmaruku n reonHHOPMAIIMOHHBIX TEXHOJIOTHIA

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 24 MapTa 2025 .

®OH/I OHEHOYHBIX CPEJACTB 11O JUCIMIIJIMHE (MOAYJIIO)
ECTECTBEHHBIE HAYKH 1 HHOPOPMATHUKA

«B1.0.11.03 HHOOPMATHUKA B TPO®ECCUHOHAJBHOM JEATEJIBHOCTH»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.02 3emieycTpoicTBO M KaacTpbl

Hampasnennocts(ipoduiip) moarotroBku: Kamgactp HeABMKUMOCTH

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
dopma oOyueHHUs: 3a09Has
I'og Habopa (mpuema Ha obydenwue): 2025

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona 8 mecsa(-eB)

O0beM: B 3a4ETHBIX SAUHUALIAX: 3 3.€.
B akajeMuyeckux yacax: 108 ak.u4.

MockBa, 2025



Pa3padoruukmu:

Honent kadpenpst MapopmaTuku u reonHpopMalnoOHHbIX
TEXHOIIOTHH, K.H., foneHT CémoB A. M.

@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
OI'OC BO no nanpasienuto noaroroBku 21.03.02 3emieycTpoicTBO U KaAacTphl, YTBEPKIACHHOTO
npukazoM MuHoOpHayku ot 12.08.2020 Ne 978

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE

Jlara, mpoTOKOII

Ne | [Togpaznenenue OUO Buza
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 18.03.2025, Ne
YueGHO-MeToau 2/25
4ECKOHN

KOMHUCCHH




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMSI KOMIIETEHIIH

[Inanupyemsblie YpoBeHb
pe3yJIbTaThl OCBOCHHUs |OBIAACHUS
IIPOrpaMMBbI

Kpurepun oniennBanus (nepeueHsb copMUpOBaHHBIX
NJIK/3YB no ypoBHSIM OCBOCHHS)

3. [IIxajga oneHUBAHUSA

Ornenka Kpurepuu onenuBanus (nepeuensb copmupobanasix NIK/3VB)
Heynosne- Pesynbrarel 00yueHus He chOopMUPOBaHBI HAa JOCTATOYHOM YPOBHE
TBOPUTEIHLHO

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUTIINHE

Bun xonTposns ®dopma koHTPOIIs1/O1IEHOYHOE CPECTBO

Texymuit koHTposib | TecTupoBanue

PacueTHo-rpaduyeckas pabora

[TpomexxyTounas KontponbHas pabota
arrecTauus DK3aMeH
Bua xonTposi/ ucnosib3yeMble
Ne HanveHoBanue pasieia Konrpoaupyem OLICHOYHBIE MAaTepPHAJIbI
n/n bl¢ I/II[K - IIpomexyT.
TEKyHlI/II/I aTTrecTamus
1 |BBenenue OIIK-1.1 TecTtupoBanue DK3aMeH
OIIK-1.3
OIIK-1.6
2 |AJNTOpUTMBI C BETBICHUSIMU OIIK-1.1 TecTtupoBaHue DK3aMeH
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
3 |uxmast OIIK-1.1 TecTtupoBaHue DK3aMeH
OIIK-1.2
OIIK-1.3
4 |O06paboTKa MacCHBOB U OIIK-1.1 TectupoBanue OK3ameH
MOCJIE0BATEIBHOCTEN OIIK-1.3
5 (Ilommporpammsel ¥ MOAYJIH OIIK-1.1 PacuetHo-rpaduueckas OK3ameH
OIIK-1.3 pabora

5. Ilopsaaok nmpoBeeHsI MPOMEKYTOUHOM aTTeCTAIUN




[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Hpoxvzeofcymouﬂaﬂ ammecmayu:. 37<3ameu, 3-51 1emuas ceccusl.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Beeoenue
Koumponupyemovie U/]K:

Tema 1.1. Ilapaouemsl npocpammuposarus
®dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. YkaxuTe Ha3BaHUs TPEX OCHOBHBIX YIPABISIOUIUX CTPYKTYP
VYKaxxuTe Ha3BaHUSI TPEX OCHOBHBIX YIPABIISIIOLUIUX CTPYKTYP
2. JIns ynpaBisomie CTpyKTyphl BETBICHUE HAMUIIIMTE MA0JIOH Koja
JJis ynpaBisIonieil CTpyKTyphl BETBICHHUE HAIMUINTUTE MA0I0OH KOJa
3. I ynpaBasitoIed CTPYKTYPBI UK ¢ IPEAYCIOBHEM HAIMTUIITUTE 11a0I0H KoJia
Jis ynpaBaisIonieit CTpyKTyphI UK ¢ IPEyCIOBHEM HAITUIIKUTE Ia0I0H Koaa

Pazoen 2. Anzopummel c 6emenenuamu
Konmponupyemvie U/IK:

Tema 2.1. Ancopummul ¢ 6emeieHUAMU
dopma KOHTPOJIs1/0LIEHOYHOE CpeIcTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. IlpuBenute mpuMmep 3amMCH B MPOrpamMMeE JIOTMUECKOTO BBIPAXKEHHS C ONEPALUIMMU:
JIOTUYECKOTO CJIIOKECHMS; JIOTUYECKOTO YMHOKEHUS U ONEPALIMI OTHOILICHUM.

IIpuBenuTe mpuMep 3alKMcCHU B MPOrPaMME JIOTMYECKOTO BBIPAKEHUS C ONEPaLUsAMU: JIOTHYECKOTO
CJIOKECHMUS; JIOTUYECKOTO YMHOKEHHUS U OIlepaliiil OTHOLICHUH.

Tema 2.3. Bnooicennvle 6emeieHus 6 3a0auax ¢ 2e0MempuieckuM cO0epICanuem
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. IlpuBenuTe mpUMEp JIOTUYECKOTO BBIPAKEHHS, 3aJaIOLIET0 OOMacTh Ha KOOPAMHATHOM
miockocty XOY

[TpuBeauTe mMpUMep JTOTHYECKOTO BBIPAKEHMS, 3a/aOLIET0 00JacTh Ha KOOPAMHATHON IJIOCKOCTH
XO0Y



Pazoen 3. HHuxnwv
Koumponupyemovie U/]K:

Tema 3.4. Mnoekcuolil yuxi
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. [IpuBenuTe MpUMED 3aroJIOBKa OrepaTopa WHACKCHBIN MUK for
[TpuBeauTe mpuMep 3arojoBKa oreparopa UHACKCHBIN UK for

Pazoen 4. Obpabomka maccueos u nociedosamesrbHocmeil
Konmponupyemvie /K

Tema 4.1. . Oonomeprvie maccuswvl. bazosvie arcopummot
dopma KOHTPOJIs/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. [IpuBenute npuMep orneparopa OOBSBICHUS TUMA: OAHOMEPHBIN YHCIOBOW CTaTMYECKUI
MacCHUB

[TpuBeaute npumep orneparopa oObSIBICHHS TUIA: OMHOMEPHBIA YHCIOBOM CTAaTUYECKUI MAacCHB

2. IlpuBenute mnpumep ¢parMeHTa MPOTrpaMMbl, BBIYUCISAIONIETO CYyMMY 3JIEMEHTOB
OJTHOMEPHOT'0 YHCJIOBOI0 CTATUYECKOI0 MacCHUBa

[IpuBenure mpumMep (QparMeHTa MNPOrpPaMMBbI, BBIYUCISAIONIETO CYMMY 3JIEMEHTOB OJHOMEPHOTO
YHCIIOBOTO CTaTHYECKOTO MacCUBa

Tema 4.2. Obpabomka 0OHOMEPHBIX MACCUBOS U NOCIE008AMENbHOCTEL
®dopMa KOHTPOJISI/OTIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. TlpuBeaure mpumep (QparMeHTa NpPOrpamMMmbl, BBIYUCISIOUIETO CYMMY OTpPHIIATEIbHBIX
3JIEMEHTOB OJIHOMEPHOTO YHCIIOBOTO CTaTMYECKOTO MAacCUBa

[IpuBenure nmpumep (pparMeHTa MpPOrpamMMmbl, BHIYHCISIONIETO CYMMY OTPHUIATEIbHBIX 3JIEMEHTOB
OJTHOMEPHOT'0 YHCJIOBOI0 CTATUYECKOI0 MacCHUBa

Tema 4.3. /[symepHvie maccugwvl. bazoswvie arcopummol
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. [IpuBeauTe mpuMep oreparopa OOBSBICHHS THIIA : JIBYMEPHBIA YHCIIOBON CTaTUYECKUI
MaccuB

[IpuBenuTe mpuMep oneparopa OObSBICHHS THIIA : IBYMEPHBIA YUCIIOBON CTaTUYCCKUI MacCHB

2. llpuBenute mnpuMmep ¢parMeHTa MOPOrpamMMbl, BBIYUCISIONIETO CYMMY 3JIEMEHTOB
JBYMEPHOI'O YHCIIOBOTO CTATUYECKOIO MacCUBa

[IpuBeaure npumep (QparmMeHTa HPOTPaMMBbl, BBIYUCISIONIETO CYMMY 3JIEMEHTOB JIBYMEPHOTO
YHUCJIOBOI'O CTaTUYECKOIO MacCUBa

3. IlpuBenute mpumep (parMeHTa MPOrpPaMMBbl, BBIYHCISIONIETO CyMMY IOJIOKHTEIbHBIX
JIEMEHTOB IByMEPHOI'O YMCJIOBOIO CTATUYECKOIO MAaCCHUBA

[TpuBeaure mpumep (pparMeHTa MPOrPaMMBbl, BBIUUCIISIONIETO CYMMY MOJIOKHUTEIBHBIX AJIEMEHTOB
JBYMEPHOI'O YHCIIOBOTO CTATUYECKOIO MacCUBa

Pas3zoen 5. Iloonpozpammel u mooynu
Koumponupyemovie U/]K:

Tema 5.2. O020p enaguvix MOMEHMO8 PA30OPAHHBIX Bbllle meM



dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas pabora
Bomnpocsi/3ananus:
1. [Ins xaxxaoro U3 nsaTH npeanoxkeHHsix B PI'P 3aganuii coctaBUTh porpaMmy, OTJIAIUTh U
npoTecTupoBarh €€ B cpele mporpamMMmupoBaHus pascalabc. Koapl mporpamm m pesynbraTsl MX
TE€CTUPOBAHUS IPEICTABUTh B BUJE OTUETA.

PI'P Bapuanr 1

3amanue 1

ITo 3amaHHOMY C KOHCOJIU II€JIOMY OAHO-, BY- WM TpeX3HaYHOMY 4Hciy K 37eMeHTOB HEKOTOPOro
MHOKECTBA IporpaMma JOJKHA Hamucarbh (OpPMYIHPOBKY, ONPEAEISIONIYI0 KOJTHUECTBO 3aJaHHBIX
AJIEMEHTOB (YMCJIOM) M X Ha3BaHUE (CIIOBOM B HY>KHOM YHCJIC U TIAZICKE).

[Ipumep: MuoxectBo - Ilomyran. KonmmuectBo K, BBeneHHOe B mporpammy ¢ KoHconu - 134.
Pesynprar pabots! nporpammel: 134 nomyrasi.

Baire MHOXXECTBO - COKOJIBI

3amanue 2

Hanwucare nporpammy, koTopas no 3aJJaHHbIM 3HAYEHUSIM KOOpIAUHAT X U Y TOYKH T, BBIBOAUT OIHO
13 TPEX COOOIICHHMIA:

1) Touka nmpuUHAISKHUT 2 00IaCTH

2) TouKa MPUHAIICKHUT 9 00racTr

3) Touka MPUHAJICIKUAT JPYToi 00JaCTH WIIH TPAHUIIE

VYpaBHeHuUs rpaHull: y = 2*X ; x*x+y*y = 1 cM. pUCYHOK HIDKE.

3amanue 3

CocrtaBuTh mporpamMmy Ijisi TIOCTPOCHHS TAOMWIIBI 3HAYCHHH X W y s QyHKIMH y= c0S(X) Mpu
W3MEHEHUH X B nuaraszone [-3, 3] ¢ marom 0.3. B komoHKax A0KHBI OBITH N, X, y>=0, y<0, rme n
HOMEp 10 MOPSAKY.

3amanue 4

Hanucare mporpammy, kotopasi Ijsi 3aJaHHOTO IMPH BBOAE HCXOIHBIX JAHHBIX LIEIOYHCIECHHOTO
OJTHOMEPHOTO MaccuBa A n3 m 3neMeHTOB (M<=200) BBIYUCISAET CYMMY MOJIOKHTEIBHBIX 3JIEMEHTOB
C HEYETHBIMU 3HAYCHUSIMH HMHJIEKCOB M KOJIMYECTBO 3THUX AJIEMEHTOB . ( m 3aJaeTcs NMpU BBOIE
MCXOJHBIX JIaHHBIX).

3amanue 5

Hanucars mporpammy, kotopasi Ijsi 3aJaHHOTO IMPH BBOAE HCXOAHBIX JAHHBIX LIEIOYHCIECHHOTO
JByMEPHOTO MaccuBa (Marpuilbl)) A W3 m CTpoK W n cronbuoB (m<=50; n<=70) BeUHCIICT
OJTHOMEpHBIN MaccuB (BekTop) B, cocTosmumii U3 CyMM MOJIOKUTENBHBIX 3JIEMEHTOB CTPOK MaTPHIIbI
A, KOTOpBIE (3JIEMEHTHI) CTOSIT B UETHBIX CTOJI0MaxX MaTpuilbl. Eciin TpeOyeMbIX 3JIEeMEHTOB B CTPOKE
HET, TO COOTBETCTBYIOIIEH KOOpJMHATE BEKTOpa MPUCBOUTH 3HAYEHHUE HOMb). ( M U N 337ar0TCs IIPU
BBOJI€ MCXOJHBIX JIaHHBIX).
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2. JIns xaxzaoro u3 naTH npeiokeHHsIx B PI'P 3ananuil cocraButh nporpammy, OmIaguTh U
npoTecTupoBarh €€ B cpele mporpamMMmupoBaHus pascalabc. Koapl mporpamm um pesynbraTsl MX
TECTUPOBAHUs NIPEACTABUTh B BUJIE OTYETA.

PI'P Bapuanr 2



3amanue 1

1o 3a1aHHOMY C KOHCOJIH 1IeJIOMY OZHO-, JIBY- WJIM TpeX3HauHOMY 4ucity K aneMeHToB
HEKOTOPOTO0 MHOKECTBA MporpamMma JI0JKHA HaMMCaTh POPMYIUPOBKY, ONIPEAETSIONIYIO
KOJIMYECTBO 33JJaHHBIX 3JIEMEHTOB (YMCJIOM) U UX Ha3BaHHE (CIOBOM B HY>KHOM UHUCJIE U
MaJIexKe).

[Tpumep: Muoxectso - [Tonyrau. KonmnuectBo K, BBeieHHOE B Mporpammy ¢ KoHCoJH — 134,
Pesynprar pabots! nporpammer: 134 nomyrast.

Bame MHOXXECTBO — CHETMpHU

3amanue 2

Hanwucate nporpammy, KoTopasi o 3aJJaHHbIM 3HAaYEHUAM KOOpAUHAT X U Y TOYKU T, BBIBOAUT
OJTHO M3 TPEX COOOIICHUH:

1) Touka nmpuHAICKHUT 3 00IaCTH

2) ToYKa MPUHAJICKHUT 5 001acTH

3) Touka MPUHAJICIKUAT JPYToi 00JaCTH WIIH TPAHUIIE

VYpaBHeHus rpaHuIl :y =2 * X ; X * X +y * y =1 cM. puCyHOK HUXKE

3amanue 3

CocTtaBuTh IpOrpamMmy JijIst TOCTPOCHHS TAaOIUIBI 3HAUCHUH X M Y JUTsl PYHKITUU y= - Xsin(2X)

MIPU U3MEHEHHH X B nuaraszone [-1.5, 1.5] ¢ marom 0.15. B KonmoHKax M0mKHBI OBITH N, X, y>=0, y<0,
7€ N - HOMEp IO MOPSIKY.

3amanue 4

Hanucars nmporpaMmy, KoTopast iist 3a1aHHOTO TPU BBOJE UCXOAHBIX JaHHBIX LIETOYHCIEHHOTO
OJTHOMEPHOT0 MaccuBa A n3 m 3eMeHTOB (M<=200) BBIYUCIISET NIPOU3BEACHUE OTPUIIATCIIBHBIX
AJIEMEHTOB C HEUETHBIMH 3HAYEHHUSIMU UHJEKCOB M UX KOJIMYECTBO. ( m 3aJaeTcs Mpu BBOJIE
MCXOJHBIX JIaHHBIX).

3amanue 5

Hanucars nporpamMmy, KoTopast iisl 3a1aHHOTO TPU BBOJE UCXOAHBIX JaHHBIX LI€T0YHCIEHHOTO
JIByMEPHOTO MaccuBa (MaTpuilbl) A U3 m CTPOK U n cToi01oB (M<=50; n<=70) BeIUUCIAET
OJTHOMEpPHBIN MaccuB (BekTop) B, cocTosimuii ©3 CyMM OTpUIIATEIbHBIX 3JIEMEHTOB CTOJIOII0B
MaTpulbl A, KOTOpBIE (3IEMEHTHI) CTOSIT B HEUETHBIX CTPOKax MaTpHilbl. Eciu Tpedyembix
AJIEMEHTOB B CTOJIOIIE HET, TO COOTBETCTBYIOIIECH KOOPAUHATE BEKTOPa MPUCBOUTH 3HAYCHHE
HOJIB). ( M ¥ N 3aJaI0TCS MPH BBOJE UCXOAHBIX JaHHBIX).

YA
7 N
8/2 6
QLN Y S
9 4y x
11

10

3. Jluis kaxxa0ro U3 naTu npeaioxkeHHbix B PI'P 3aganuii cocTaBUTh porpaMmy, OTIaguTh U
MPOTECTHPOBaTh €€ B cpene mporpamMmMmupoBaHus pascalabc. Kombl mporpamMm m pesynbraThl UX
TECTHPOBAHUS MPEACTABUTH B BUJIC OTYETA.

PI'P Bapuanr 3

3ananue 1

Ilo 3a1aHHOMY C KOHCOJIU LIEJIOMY OZHO-, JIBY- WJIM TPEX3HaYHOMY 4Hcily K a1eMeHTOoB
HEKOTOPOTO0 MHOXECTBA MPOrpaMMa JIOJKHA HaucaTh (YOPMYIHUPOBKY, OTPEIEIISIONIYIO
KOJIMYECTBO 33JJaHHBIX 3JIEMEHTOB (UMCIIOM) U UX Ha3BaHHE (CIIOBOM B HY>KHOM UHCIIE U
MaJiexe).

ITpumep: MuoxecTBo - Ilonyran. Konnuectso K, BBeieHHOE B TporpaMmy ¢ KoHCOIu — 134.
Pesynbrar pabots! nporpamMmsl: 134 nomyras.

Baiie MHOKECTBO — COJIOBBU



3amanue 2

Hanwucate nporpammy, KoTopasi o 3aJJaHHBIM 3HAYEHUAM KOOpAUHAT X U Y TOYKU T, BBIBOAUT
OJTHO M3 TPEX COOOIICHUH:

1) Touka nmpuHAISKHUT 3 00IaCTH

2) ToYKa MPUHAJICKHUT § 001acCTH

3) Touka MPUHAJICIKUAT JPYToi 00JaCTH WIIH TPAHUIIE

VYpaBHeHus rpaHuIl y =2 * x ; x * x +y * y =1 cM. pucyHOK HUXKE

3amanue 3

CocTtaBuTh IPOrpamMmy ISl TOCTPOCHHS TAOIUITBI 3HAUCHUN X M Y JUTsl PYHKITUU y= -XCO0S(2X)

MIpU U3MEHEHUH X B aAuama3oHe [-1.5, 1.5] ¢ marom 0.15. B komoHkax moimxHBI OBITH N, X, y>0, y<0,
7€ N - HOMEp IO MOPSIKY.

3amanue 4

Hanucars nporpamMmy, KoTopast isl 3a1aHHOTO TPU BBOJE UCXOAHBIX JaHHBIX LIET0YHCIEHHOTO
OJTHOMEPHOTO MaccuBa A n3 m 3meMeHTOB (M<=200) BBIYUCIIAET CYMMY U KOJTUYECTBO
AIIEMEHTOB MaCcCHBa KPaTHBIX TPEM UJIU BBIBOAUT COOOILIEHUE, YTO TAKUX DJIEMEHTOB HET.

3amanue 5

Hanucars nporpamMmy, KoTopast iisl 3a1aHHOTO TPU BBOJE UCXOAHBIX JaHHBIX LIETOYHCIEHHOTO
JIByMEPHOTO MaccuBa (MaTpuilbl) A U3 m CTPOK U n cToi010B (M<=50; n<=70) BeIUUCIAET
OJTHOMEPHBIN MaccuB (BeKTOp) B, cocTosuii u3 npou3BeeHN OTPUIIATEIBLHBIX AIEMEHTOB
CTPOK MaTpuIilbl A, KOTOpPBIE (3JIEMEHTHI) CTOST B UETHBIX CTOJIONAX Marpuilbl. Eciu TpeOyembix
AIIEMEHTOB B CTPOKE HET, TO COOTBETCTBYIOIIECH KOOPAUHATE BEKTOPA MPUCBOUTH 3HAYECHUE
enuHMIA). ( M U N 33al0TCSI PU BBOJIE MCXOTHBIX JaHHBIX )
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4. JIns xaxxzaoro u3 naTH npeiokeHHbIx B PI'P 3ananuil cocraButh nporpammy, oOmIaguTh U
npoTecTupoBarh €€ B cpele mporpamMMmupoBaHus pascalabc. Koapl mporpamm m pesynbraTsl MX
TECTUPOBAHUs NIPEACTABUTh B BUJIE OTYETA.

PI'P Bapuanr 4

3amanue 1

1o 3a1aHHOMY C KOHCOJIH 1IeJIOMY OZHO-, JIBY- WJIM TpeX3HauHOMY 4ucity K aneMeHToB
HEKOTOPOTO0 MHOKECTBA MporpamMma JI0JKHA HaMMCaTh POPMYIUPOBKY, ONIPEAETSIONTYIO
KOJIMYECTBO 33JJaHHBIX 3JIEMEHTOB (YMCJIOM) U UX Ha3BaHHE (CIOBOM B HY>KHOM UHUCIIE U
MaJIexKe).

[Tpumep: Muoxectso - [Tonyrau. KonmnuectBo K, BBeieHHOE B Mporpammy ¢ KoHCoJH — 134,
Pesynprar pabots! nporpammel: 134 nomyrasi.

Barmie MHOXXECTBO — JSTIIBI

3amanue 2

Hanwucate nporpammy, KoTopasi o 3aJJaHHbIM 3HAYEHUAM KOOpAUHAT X U Y TOYKU T, BHIBOAUT
OJTHO M3 TPEX COOOIICHUH:

1) Touka nmpUHAIICKHUT 2 00IaCTH

2) ToYKa MPUHAJICKHUT 7 001acTH

3) Touka NPUHAANEKUT JPYTroi 00JaCTH UM TPAHULIE CM. PUCYHOK HUXKE

VYpaBHeHus rpaHuIl :y =2 *x ;X *x+y*y=1.



3amanue 3

CocTtaBuTh IpOrpamMmy JijIst TOCTPOCHHS TAOIUIBI 3HAUCHUH X U Y JUTsl QYHKIIUU y= XSin(2X) npu
M3MEHEHUH X B quanasone [-1.5, 1.5] ¢ marom 0.15. B xomoHKax HOKHBI OBITH N, X, y>=0, y<0, rme
N - HOMEp MO MOPAIKY.

3amanue 4

Hanucars nporpamMmy, KoTopast iist 3a1aHHOTO TPU BBOJE UCXOAHBIX JaHHBIX LIETOYHCIEHHOTO
OJTHOMEPHOTO MaccuBa A n3 m 3neMeHToB (M<=200) BBIYUCISAET TPOU3BEACHUE M KOJTHIECTBO
3IIEMEHTOB, MEHBIINX WA PaBHBIX CPEAHETO apU(PMETUYECKOTO 3HAYCHUS BCEX 3JIEMEHTOB
MaccuBa. (m 3a7aeTcs IPU BBOJIC UCXOIHBIX TAHHBIX ).

3amanue 5

Hanucars nmporpaMmy, KoTopast iist 3a1aHHOTO TPU BBOJE UCXOAHBIX JaHHBIX LIETOYHCIEHHOTO
JIByMEPHOTO MaccuBa (MaTpuilbl) A U3 m CTPOK U n cToi010B (M<=50; n<=70) BeIUUCIAET
OJTHOMEPHBIN MaccuB (BeKTOp) B, cocTosuii u3 mpou3BeeHN MOJIOKUTEIBHBIX 3JIEMEHTOB
CTOJIOIIOB MaTPHIIbl A, KOTOPbIE (3JIEMEHTHI) CTOAT B HEUETHBIX CTpOKax MaTpulibl. Eciu
TpeOyeMBbIX JIEMEHTOB B CTOJIOIE HET, TO COOTBETCTBYIOLIECH KOOPAMHATE BEKTOPA MPUCBOUTD
3HaYEHHWE eANHMIA). ( M U N 33J1al0TCs TIPU BBOJIE MCXOIHBIX JTAHHBIX).
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7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

3-s 1emuss ceccusi, IK3ameH
Koumponupyemovie U/]K:
Bomnpocei/3ananus:
1. IIpouenypHoe mporpamMmmupoBanue. [Ipuniumnel. OCHOBHBIE YIIPABISIFOIINE CTPYKTYPHI.
[Iponenypuoe nporpammupoBanue. [IpunIiuner. OCHOBHBIE YIPABISIONINE CTPYKTYPHI.

Bumer 1
1. Word. Hepapxus anemerTtor. Habop TekcTa B dopmaTtaporanse mpadTa.
2. Excel. Juarpanuer, rHCTOrPaMMEL B rpadHEKH.
3. IlpakTHdeckHe 3amaHEA:

Excel

Hamummite dopmymy & Excel, mozeonsromyo BEMHCIATE WIeHE! MogHMIIHpORAHHOTO paia
budomaTIn. ITOT pAL YAOEIETEOPAET CASIYIOMIHM VCIOBHAM:

- { a, + anea, ecnu (n + 2) yétHoe
nt2 Qpp1 — Oy, ecau (n + 2) HeudTHoE

IIpumuTe OEa MEpEEIX WISHA PABHEIMH cIHHHIE. DEMHCTIHTE 3HAYEHHA TEPBEIX JEATIATH
anenoe. [locTpofre rpadmk.

2. OCHOBHBIE yIIpaBISIIONTNE CTPYKTYPHI. biok cxemsl. [11abmoHb! koa
OcHOBHBIE YITpaBIAIOMIKE CTPYKTYphI. biiok cxemsbl. [11abaoHbI Koga

Buner 2
1. Windows. Trne dalinos.

2. Access. Hopmammzanua das gausaex. [Tepeas nopmaneaas dopma.

3. IlpaxtH4eckHe zagaHum:



Excel

Ioctpoiite rpadur dyuxumn v = In (x) gma x & gmanazone [0 15] ¢ marom 0.1. Moxmo m
EEIMHCIHTE 3HAUeHHE JorapadMa e Toake x = 07 B xaxoli Touxe rpadur QyHKUHH DepecekaeT
ock abcouce?

3. AIropuTM™MBI ¢ BETBICHUAMHU
Jlornueckue onepanny U BEIPaXKEHHUS.

AJNTrOpUTMBI C BETBIECHUSIMHU
Jlornyeckue onepanuu U BBIPAKEHUS.

4. AnropuTMBI ¢ BIOKEHHBIMH BETBIIEHUAMU. [IpuMepsl.
ANTOpPUTMBI C BIOKEHHBIMU BETBIEHUSMHU. [Ipumepsl.

5. Aunroputmbl ¢ 3aaHMeM oOJacTeld Ha IUIaHE CHUCTEeMaMH M COBOKYITHOCTSIMHU
MaTeMaTU4ECKUX HEPABEHCTB.

AJNTOpUTMBI C 3aJlaHuEeM o0JacTeldl Ha IUIaHE CHCTEMaMH M COBOKYIMHOCTSIMH MAaTeMaTHUeCKHX
HEPABEHCTB.

6. Huxnsl ¢ npenycnoBuem. [Ipumepsl aropuTMoB
[uxkmel ¢ npexycnoBuem. [IpumMepsr anropuTMoB

7. HieKCHBIN HUKII. BBIYUCIIEHNE KOHEYHBIX CYMM
NupexcHbli UK. BeruuciaeHne KOHEYHBIX CYMM

8.  OpmnomepHble  MaccuBbl.  OpraHuszanus  oOpaOOTKM ~ SJIEMEHTOB ~ MAacCCHBa,
YIOBIIETBOPSIONINX 33/IaHHBIM YCIOBUSAM. [IpriMephl anropuT™MoB.

Onnomepubie MaccuBbl. OpraHuzanusi 0OpaOOTKM >JIEMEHTOB MAacCCHBA, YAOBJIETBOPSIOIIMX
3alaHHBIM yCJIOBUM. [IpuMeps! anropuTMos.

9. MeTonbl COPTUPOBKY 3JIEMEHTOB OJJHOMEPHBIX MaCCUBOB
MeTonb! COPTUPOBKH 3JIEMEHTOB OJJHOMEPHBIX MaCCUBOB

10. /IBymepHbie MaccuBbl. [IpuMepbl anropuTMoB 00paOOTKH YHCIIOBBIX TAOIHII
JIBymepHbIe MaccuBbl. [IpuMepbl anropuTMoB 00paOOTKH YHCIIOBBIX TaOIHI]

11. Maremaruueckue onepanyuy ¢ MaTpulaMu. AJIropuTMbl BBIYUCIIEHUN
Maremarndeckue onepanuy ¢ MaTpuliaMu. AJTOPUTMbI BBIYUCICHUI

12. Tomnporpammel. Buasl monmporpamm. ®aktudeckue U (QopMajibHbIE IMapaMeTphl.
MaccuBsbl Kak mapaMeTpbl OANPOTrPAMM.
[Toanporpammel. Bunsl nmonnporpamm. ®aktuueckue u (opmanbHble mapameTpbl. MacCuBBI Kak
IapaMeTpsl MOAIPOrPAMM.

13. Anroput™ u nporpamma pelieHus: KBaJpaTHOTO ypPaBHEHUS C IPOBEPKOM KOPPEKTHOCTHU
HCXOJHBIX JTaHHBIX

AJTOpUTM U MporpaMma pellieHusi KBaJpaTHOTO YpaBHEHHUS C MPOBEPKON KOPPEKTHOCTH MCXOIHBIX
TAHHBIX

14. AnroputM M mnporpaMMa BBIYMCIIEHUS 3HAYEHUM 3aJaHHONM KyCOYHO-HENPEpPBIBHON
byHKIIH
AJTOpPUTM U MpOrpaMMa BBIYHCIICHUS 3HAYCHUN 3aJaHHON KyCOUHO-HENPEPHIBHON (QYHKITUH

15. Anroput™ 1 mporpaMma HaxOoKJIEHHUS CyMMBbI 33JJaHHOTO YHCJIa YIEHOB YHUCIOBOTO psiaa
¢ 3a7aHHOM (hOpMYJTOit OOIIIETO YIeHa YHCIOBOTO Psiia
AJTOpUTM U IIporpaMMma HaxXxoXJACHHUS CyMMBbI 3a/IaHHOTO YHCJIa YICHOB YHCIIOBOTO psiAa C 3aJaHHOMN
dhopmyIoit o01Iero 4ieHa YuciaoBoOro psaaa

16. Anroputm u mporpamma TaOynupoBanus ¢yHkiuu Y=F(X) Ha 3amaHHOM OTpe3Ke
yuciioBoit ocu OX ¢ 3amagHbBIM marom h
Anroput™ u nnporpamma tadyaupoBanus ¢pyHkuuu Y=F(X) Ha 3agaHHOM oTpe3ke uncioBoi ocu OX
C 3aJaHHBIM IIaroM h

17. Anroput™m U mporpamMma HaxOXXIEHHUS CyMMbl U KOJIMYECTBA 3JE€MEHTOB OJHOMEPHOTO
MaccCHBa, YIOBJIETBOPSIONINX 3a/IaHHOMY YCJIOBHIO



AJTOpuUTM U TporpamMma HaxOXKICHHs CyMMBl U KOJIMYECTBA 3JEMEHTOB OJHOMEpPHOTO MAacCHBa,
YIOBJIETBOPSAIONINX 3a/IaHHOMY YCJIOBHIO

18. AnroputmM u mnporpaMmMa COPTUPOBKH 3JIEMEHTOB OJHOMEPHOTO MacCHBa IO
BO3PAaCTaHUIO

ANropuT™ M IporpamMma COpTUPOBKH IEMEHTOB OIHOMEPHOT'O MAacCHBa MO BO3PACTaHHIO

19. Anroput™ 1 nporpaMMa HaxoX/I€HHUs IPOU3BEIECHUS ABYX 3a/laHHBIX MaTpHUI]
ANropuTM M IIpOrpaMma HaXoxXKJI€HHsI TPOU3BEACHNUS IBYX 3aJaHHBIX MaTpPUI]

20. AnropuTt™ M noAnporpamMma nporeaypa, Koropasi o 3aaHHOM €il MaTpuIle BBIYUCIISET U
BO3BpAIIacT B TOUKY 0OpalleHus! TPAaHCIIOHUPOBAHHYIO UCXOIHYIO MaTpUILY
Anroput™M U moaumporpamMma IpouLeaypa, KoTopas I0 3aJaHHOM €H MaTpule BBIUUCISAET U
BO3BpAIIaeT B TOUKY 0OpalleHus] TPAaHCIIOHUPOBAHHYIO UCXOIHYIO MaTPUILY
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