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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

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno |15.02.2024, Ne 1
YueGHO-MeToau
4ECKOHN
KOMHUCCHHU




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

OIIK-1 Crocoben pemars 3amadd  MNpOo(EeCCHOHAIBHONW NEATEIbHOCTH TPUMEHSS METOMIbI
MOJICTMPOBAHMSI, MATEMATUYECKOT0 aHAJIN3a, ECTECTBEHHOHAYYHbIE U OOIICUHKEHEPHbIE 3HAHUS

OIIK-1.1 pgemoHCTpUpyeT 3HAHHMS MOJCIMPOBAHHUS OTICIBHBIX (pParMeHTOB Tpoliecca,
MaTeMaTH4ecKOro aHaiu3a, BbIOOpa ONTHUMAIBHOTO BapUaHTa Uil KOHKPETHBIX YCIOBHUU NpHU
CO31aHUH 3E€MJICY CTPOUTENIBHOU U KalaCTPOBOM TOKYMEHTALUH

3nams:

OIIK-1.1/311 MeTompl MareMaTH4eCcKOTO MOJCIMPOBAHUS W aHAIW3a, MIPUMEHSCMbIC B

3eMJIEyCTPOMCTBE U KaIacTPax HEABUIKMMOCTH

Ymemu:

OIIK-1.1/¥M1 wucnonb30BaTh €CTECTBEHHO-HAyYHbIE W HWHXKCHEPHBbIC 3HAHUS IS

ONTHMHU3ALMH 3EMJICY CTPOUTENBHBIX NTPOLIECCOB

Braoemy:

OIIK-1.1/HB1 HaBBIKOM BBIOOpa HAWIYUIIETO METOJA MOICIMPOBAHUSA W pacuera MpHu

pa3paboTKe 3eMJICYCTPOUTEIIFHON 1 KaIaCTPOBOM IOKYMEHTAITUN

OIIK-1.2 ucnonp3yer (GyHIaMEHTAJbHBIE 3HAHUS B MPOPECCHOHATBLHON NEATETLHOCTH IS
pelIeHrs KOHKPETHBIX 3a71a4 B 3eMJICYCTPOICTBE U KaJacTpax

3nams:

OIIK-1.2/311  ¢yHmaMeHTalbHBIE  KOHIEMIWA ¥  TEOPUU, TPUMCHHMBIC B
3eMJICYCTPONCTBE U KaJlacTpaxX HEABMKUMOCTHU

Ymemu:

OIIK-1.2/¥m1  wuwHTErpupoBaTh Hay4yHble 3HAHHUA IS pEIICHUS  PeallbHBIX
npodecCHOHANBHBIX 3a1a4

Braoemy:

OIIK-1.2/HBl HaBbikOM 3()PEKTUBHOTO MPUMEHEHHS HAyYHOTO TMOTCHIMANA IS
YIAYYIICHHS Ka9eCTBa 3eMJICYCTPOUTEIBHBIX U KaJaCTPOBBIX MPOIICTYP

OIIK-1.3 aHanu3upyeT NPUYUHBI CHIXKEHHUSI KadeCTBa TEXHOJIOTMYECKHX IPOIECCOB H
npemaraeT S(OQEeKTUBHBIE CMOCOOBI TOBBIIMICHUS KadyecTBa MPOM3BOJICTBA pPabOT mpu
BBITIOJTHEHUH PA3JIMYHBIX TEXHOJIOTMYECKHX OMNepaluid B 3eMJIEyCTPOMCTBE M KaJgacTpe C
Y4ETOM OTEYECTBEHHOTO0 M 3apyO0eXHOr0 OINBITOB C NPUMEHEHHEM TIeOMH()OPMALIMOHHBIX
cucteM,  UHGOPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHBIX  TEXHOJOTHH,  JiellaeT  pacdeThbl
MOCTPOCHUI

3namo:

OIIK-1.3/3u]1 oTedecTBEHHBII W MEXIYHApOIHBIH ONBIT TOBBIIICHUS KadecTBa

3eMJICyCTPOUTENIBHBIX M KaJacTPOBBIX paboOT

Ymemo:

OIIK-1.3/¥YM] muarHoCTHpOBaTh MPUYUHBI YXYAIICHHS TEXHOJOTHYECKOTO IMpoIecca 1

paccUnTHIBaTh BApUAHTHI UCTIPABICHUN

Braoemy:

OIIK-1.3/HB1 naBeikoM BHenpenusi copemeHHbIX [ MC-texnonoruit u UKT-pemennit

JUI aBTOMATHU3alUM W TIOBBIMICHUS TOYHOCTH 3EMJICYCTPOUTENBHBIX U KadaCTPOBBIX
onepauun

OIIK-1.4 neMOHCTpUpPYET HABBIKA HUCMOJb30BAHUSI COBPEMEHHBIX MHCTPYMEHTOB M METOJOB
BBITIOJTHEHHSI KOMILJIEKCA pabOT MO BHYTPHUXO3SHCTBEHHOMY 3E€MJICYCTPOWCTBY M KOHTPOJIIO
MIPOEKTOB, CBSI3aHHBIX C OCIOKHEHUSIMH, BOZHUKAIOIIMMU TPU TPOU3BOACTBE paboT

3Hamo:



OIIK-1.4/301 coBpeMeHHBIE HMHCTPYMEHTBI M TEXHOJOTMM, TpPUMEHSEMbIE B
3eMJICYCTPONCTBE U KOHTPOJIE KaJaCTPOBBIX IPOEKTOB

Ymemo:

OIIK-1.4/YM1 ciipaBisIThCSl ¢ TEXHUYECKUMHE CIIOKHOCTSIMH M YCTPAHSTH MPETSITCTBUS B
IPOM3BOACTBEHHOM /1€ATEIBHOCTH

Braoemy:

OIIK-1.4/HBl HaBbIKOM OBICTPOrO pearupoBaHUS M ONEPATHMBHOTO YCTPAaHEHHUS
OCJIO)KHEHUH TPY BBITIOJTHEHUH 3€MJICYCTPOUTENIBHBIX U KOHTPOJIBHBIX 3a7a4

OIIK-1.5 neMoHCTpHpYeT HaBBIKM pa3pabOTKU 3eMIIEyCTPOUTENFHONW JOKyMEHTAllud |
paboynX MPOEKTOB IO MCIIOIB30BAHUIO U OXPAHE 3€MENbHBIX YTOIui

3namo:

OIIK-1.5/311  HOpMaTHBHO-TIDABOBbIE  OCHOBBI W  TEXHOJIOTUIO  pa3paboTKu
3eMJICyCTPOUTEIBHOM JOKYMEHTAIH

Ymemo:

OIIK-1.5/Ym1l  odopmiATh  TEXHUYECKYI JOKYMEHTAIMI0, COOTBETCTBYIOIIYIO
COBPEMEHHBIM TPEOOBAHUSAM 3€MEIHHOTO 3aKOHO/IaTEIbCTRA

Braoemy:

OIIK-1.5/HBl HaBBIKOM TOATOTOBKM pPa0OYMX MPOEKTOB 1O 3(PPeKTuBHOMY
UCIIOJIb30BaHMIO U 3aIIUTE 3€MEIbHBIX PECYPCOB

OIIK-1.6 neMOHCTpUpPYET HAaBBIKU Pa3pelEHUs CIIOPOB IIPU MPOBEAEHUM 3€MJICYCTPONCTBA U
KaJgacTpa

3name:

OIIK-1.6/301 HOpMaTWBHO-NIPAaBOBYIO 0a3zy yperyaupoBaHUS 3eMEJbHBIX CIIOPOB HU
KOH()JIMKTHBIX CUTYaIHH

Ymemo:

OIIK-1.6/YM1  BecTm  meperoBopsl W  paspemiarb  CIOOpel B MpoIecce
3eMJICYCTPOUTENBHBIX U KaJJaCTPOBBIX paboT

Braoemy:

OIIK-1.6/HB] HaBBIKOM MHUPHOTO YPETYIHPOBAHHs Pa3HOIIACHN M 3AIIUTHI 3aKOHHBIX
MHTEPECOB CTOPOH B CIIOPaX OTHOCUTENBHO 3€MJIM U UMYILIECTBA

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpPOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHS)
MIPOrpaMMBbI

3. [IIxajga oneHuBaHUA

Onenka Kpurepuu onennBanus (nepeueHs copmupoBanabix MIK/3YB)
Heynosne- Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE
TBOPUTEIBHO

4. KoHTpo/IbHBIC MEPONIPUATHS MO TUCHHUIINHE
Bun xonTpoms dopma KoHTpos1/OLIEHOYHOE CPEACTBO

Texywmuii koHTpons | TectupoBanue

PacuerHo-rpaduueckas pabora




IIpomexyTounas KonTponbhas pabora

aTTecTanus DK3aMeH
Bua koHTpOJISI/ HCOIB3yeMble
Ne HaumenoBanue pasiea Kourtpoaupyem OlICHOYHbIE MATePUAJIBI
n/n bie U1K . TIpoMexyT.
TeKyluHH arTrecranus
1 |BBenenue OIIK-1.1 TecTtupoBanue DOK3aMeH
OIIK-1.3
OIIK-1.6
2 |AnropuT™Msbl C BETBICHUSIMHU OIIK-1.1 TectupoBanue OK3ameH
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
3 |Huxibt OIIK-1.1 TectupoBanue OK3amMeH
OIIK-1.2
OIIK-1.3
4 |O6paboTKa MacCCUBOB U OIIK-1.1 TectupoBanue DK3aMeH
IOCJIEJOBATEIILHOCTEN OIIK-1.3
5 |[logmporpaMmsbl U MOYIH OIIK-1.1 Pacuetno-rpaduueckas DK3aMeH
OIIK-1.3 pabora

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMl  pPervIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXCcsi 1O OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHWs — IporpamMmmam OakallaBpuara, mporpamMmam CIEeHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepaqbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs W JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu MW KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 3-52 nemusisa ceccusl.

K nmnpomexyTouHol arrecTalMM JONYCKAIOTCA CTYAEHTBI, IIOJHOCTBIO BBIIIOJHUBIIME BCE
o0s13aTebHbIe pabOTHl B paMKax TEKYILIEro KOHTPOJIS MO JucuuIuiiHe. [IpoMexyTouHas aTTectanus
npoBoauTcs mo Owieram. Ha moaroroBky k orBery orBoautcs 20-40 muuyt. CHayana CTyneHT
IUIIET OTBET Ha BOIIPOCHI OWJIETa, 3aTEM YCTHO OTBEYAET HA HABOASILKE BOIPOCHI, CBSI3aHHBIE C
BOIIPOCAaMU OUJIeTa.

6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. Beeoenue
Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.3 OIIK-1.6

Tema 1.1. Ilapaouemsl npocpammuposarus
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue




Bonpocsi/3ananus:
1. YkaxuTe Ha3BaHUsI TPEX OCHOBHBIX YIPABISIOUIUX CTPYKTYP
VYKakuTe Ha3BaHUS TPEX OCHOBHBIX YIIPABIISIOIUX CTPYKTYP
2. JIns ynpaBisome CTpyKTyphl BETBICHUE HAUIIIMTE MA0JIOH Koja
Jlnst ynpaBisifoIiel CTpYKTYpbl BETBIICHHE HAMIIUTE MIa0J0H Ko/ia
3. It ynipaBasitoIeld CTPYKTYPBI LUK ¢ MPEAYCIOBUEM HAIMTUIITUTE 11a0I0H KoJia
JUnist yrpaBisitoIiei CTpYKTYphI IIUKII € TIPETyCIOBUEM HANUIINUTE MA0I0H KoJa

Pazoen 2. Anzopummel c 6emenenuamu
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

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

1. IlpuBenute mpuMep 3amMCH B MPOrpamMMe JIOTMYECKOTO BBIPAXKEHHS C ONEPALUIMMU:
JIOTUYECKOTO CJIIOKECHMS; JIOTUYECKOTO YMHOKEHUS U ONIEPALIMI OTHOILICHUM.

IIpuBenuTe mpuMep 3alKMCHU B MPOrPaMME JIOTMYECKOTO BBIPAYKEHUS C ONEPaLUAMU: JIOTHYECKOTO
CJIOKEHMUS; JIOTUYECKOTO YMHOKEHHUS U Ollepaliiii OTHOLICHUH.

Tema 2.3. Bnooicennvle 6emeieHus 6 3a0auax ¢ 2e0MempuieckKuM cO0epICanuem
dopma KOHTPOJIs/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. IlpuBenuTe MpUMEp JIOTMYECKOTO BBIPAXKCHHS, 3aJal0MIero o0iMacTh Ha KOOPAWHATHON
mwiockoctd XOY

[TpuBeauTe mpuUMep JTOTHYECKOTO BBIPAKEHMS, 3a/aOLIETO 00JacTh Ha KOOPAMHATHOHN IJIOCKOCTH
XO0Y

Pazoen 3. HHuxnwv
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3

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

Pazoen 4. Obpabomka maccueos u nociedosamenbHocmeil
Konmponupyemvie M/[K: OIIK-1.1 OIIK-1.3

Tema 4.1. . Oonomeprvie maccuswvl. bazogvie arcopummot
dopma KOHTPOJIsI/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:

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

[TpuBeauTte npumep orneparopa oObSIBICHHUS TUIA: OMHOMEPHBIA YHCIOBOM CTaTUYECKUI MacCHB

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

[IpuBenure mpumMep QparMeHTa MNPOrpPaMMBbl, BBIYUCISAIONIETO CYMMY 3JIEMEHTOB OJHOMEPHOTO
YHCJIOBOTO CTaTHYECKOTO MacCUBa

Tema 4.2. Obpabomka 0OHOMEPHBIX MACCUBOS U NOCIE008AMENbHOCTEL



dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. IpuBenure mpumep (parmMeHTa NPOrpaMMbl, BBIYHCISIONIETO CYMMY OTPHIIATEIBHBIX
JIEMEHTOB OJIHOMEPHOI'O YUCJIOBOIO CTaTUYECKOIO MACCUBA
[TpuBeaure mpumep QGparMeHTa MPOTrPaMMBI, BBHIUYUCIAIONIETO CYMMY OTPHILATEIBHBIX 3JEMEHTOB
OJJHOMEPHOI'0 YMCJIOBOI'O CTaTUYECKOIO MacCUBa

Tema 4.3. /lgymepnuvie maccuswl. bazogvie ancopummol
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. IIpuBenuTe nmpumep omeparopa OOBSBICHUS TUMA : JBYMEPHBIH YUCIOBOM CTAaTUYECKHIl
MacCHUB

[TpuBeauTe mpumep ornepaTopa oObSIBICHHS THIIA : AByMEPHBII YUCIOBOM CTaTHUECKUN MacCUB

2. llpuBenute mnpumep (QparMeHTa MOPOrpamMMbl, BBIYUCISIOLIETO CYMMY 3JIEMEHTOB
JBYMEPHOI'O YHACIOBOIO CTATUYECKOIO MACCHBA
IIpuBeaure npumep QparmMeHTa HPOrpaMMbl, BBIUUCISAIOLNIETO CYMMY 3JIEMEHTOB JIBYMEPHOIO
YHCJIOBOTO CTaTHYECKOIO MacCUBa

3. IlpuBenute nmpumep (parMeHTa MPOrpaMMBbl, BBIYHMCISIOIIETO CyMMY IOJIOXKHMTEIbHBIX
3JIEMEHTOB IBYMEPHOTO YHCIOBOIO CTATUYECKOTO MacCHBa
[TpuBeaure npumep (pparMeHTa MPOrpamMMbl, BBIUUCIISIOLIETO CyMMY MOJIOKUTEIbHBIX AJIEMEHTOB
JBYMEPHOI'O YHCIOBOTO CTATUYECKOIO MACCHBA

Pazoen 5. Iloonpozpammot u modynu
Konmponupyemvie M/[K: OIIK-1.1 OIIK-1.3

Tema 5.2. O630p 2nasHvix MOMEHMOE PA30OPAHHBIX GbluLe MeM
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas pabora
Bomnpocsi/3ananus:

1. JIns xaxxaoro U3 nsaTH npeanoxkeHHsix B PI'P 3aganuii coctaBUTh porpaMmy, OTJIaAUTh U
npoTecTupoBarh €€ B cpele mporpamMMmupoBaHus pascalabc. Kompl mporpamm m pesynbraTsl MX
TECTUPOBAHUs NIPEACTABUTD B BUJIE OTYETA.

PI'P Bapuanr 1

3amanue 1

[To 3amaHHOMY C KOHCOJIU II€JIOMY OAHO-, BY- WM TpeX3HaYHOMY 4uciy K 37eMeHTOB HEKOTOpOro
MHOKECTBA IporpaMma JOJKHA Hamucarbh (OPMYIHPOBKY, ONPEAEISIONIYI0 KOJTHUYECTBO 3aJaHHBIX
AJIEMEHTOB (YMCJIOM) M MIX Ha3BaHUE (CIIOBOM B HY>KHOM YHCJIC U TIAJICKE).

[TIpumep: MuoxectBo - Ilomyram. KonmmuectBo K, BBemeHHOe B mporpammy ¢ KoHconu - 134.
Pesynprar pabots! nporpammel: 134 nomyrasi.

Baire MHO>XXECTBO - COKOJIBI

3amanue 2

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

1) Touka nmpuUHAICKHUT 2 00IaCTH

2) TouKa MPUHAIJICKHUT 9 00rmacTr

3) Touka MPUHAJICIKUAT JPYToi 00JaCTH WIIH TPAHUIIE

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

3amanue 3
CocTtaBuTh IpOrpamMmy JjIsl TOCTPOCHHS TAOIUITBI 3HAYCHUN X M Y JUTsl PYHKITUU Y= COS(X) TIpH



W3MEHEHUH X B nuamnaszone [-3, 3] ¢ marom 0.3. B komoHKax A0KHBI OBITH N, X, y>=0, y<0, rme n
HOMED I10 TIOPSIJIKY.

3amanue 4

Hanucars mporpammy, kotopasi Ijs 3aJaHHOTO IMPH BBOAE HCXOJHBIX JAHHBIX LIEJIOYHCIEHHOTO
OJTHOMEPHOTO MaccuBa A n3 m 3neMeHTOB (M<=200) BBIYUCISAET CYMMY MOJIOKHTEIBHBIX 3JIEMEHTOB
C HEYETHBIMU 3HAYCHHUSIMH HMHJIEKCOB M KOJIMYECTBO 3THUX AJIEMEHTOB . ( m 3aJaeTcs NMpU BBOIE
MCXOJHBIX JIaHHBIX).

3amanue 5

Hanucars mporpammy, kotopasi Ijsi 3aJaHHOTO IMPH BBOAE HCXOAHBIX JAHHBIX ILIEIOYHCIECHHOTO
JByMEPHOTO MaccuBa (Marpuilbl)) A W3 m CTpoK W n cronbuoB (m<=50; n<=70) BeUHCIICT
OJTHOMEpHBbIN MaccuB (BekTop) B, cocTosmumii U3 CyMM MOJIOKUTENBHBIX 3JIEMEHTOB CTPOK MaTPHIIbI
A, KOTOpBIE (3JIEMEHTHI) CTOSIT B UETHBIX CTOJI0IAaX MaTpuilbl. Eciin TpeOyeMbIX 3JIEeMEHTOB B CTPOKE
HET, TO COOTBETCTBYIOIIEH KOOpMHATE BEKTOpa MPUCBOUTH 3HAYEHHE HOMb). ( M U N 337ar0TCs IPU
BBOJI€ MCXOJHBIX JIaHHBIX).
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2. JIns KakI0ro U3 MATH npeaioxkeHHbix B PI'P 3aganuii cocTaBUTh porpamMmy, OTiaauTh U
MpOTEeCTHPOBaTh €€ B cpene mporpamMMmupoBaHus pascalabc. Kombl mporpamMm m pesynbraThl UX
TECTHPOBAHUS NMPEACTABUTH B BUJIC OTYETA.

PT'P Bapuanr 2

3ananue 1

Ilo 3a1aHHOMY C KOHCOJIU LIEJIOMY OJHO-, JIBY- WJIM TPEX3HaYHOMY 4Hcily K a1eMeHTOoB
HEKOTOPOTO0 MHOXECTBA MPOrpaMMa JIOJKHA HamucaTh (YOPMYIHPOBKY, OTPEIEIISIONIYIO
KOJIMYECTBO 33JJaHHBIX 3JIEMEHTOB (YMCJIOM) U UX Ha3BaHHE (CIIOBOM B HY>KHOM UUCIIE U
MaJiexe).

ITpumep: MuoxecTBo - Ilonyran. Konnuectso K, BBeieHHOE B TporpaMmy ¢ KoHCOIH — 134.
Pesynbrar pabotsl nporpamMmsl: 134 nomyras.

Baiie MHOXXECTBO — CHETUPU

3ananue 2

Hamncars mporpammy, KoTopasi 110 3aJjaHHbIM 3HA4€HUAM KOOpAMHAT X U Y TOYKHU T, BBIBOOUT
OJTHO U3 TPEX COOOIIECHUI:

1) Touka npuHAAIEKUT 3 0bIacTu

2) TOuKa NPUHAAJICKUT 5 0bIacTu

3) Touka MPUHAUIEKUT JAPYroi 00JaCTH WK TPAHULIE

VYpaBHeHHsI rpaHull : y =2 * X ; X * X +y * y =1 cM. pUCYHOK HIKE

3aganue 3

CocTaBuTh IpOrpaMMy JUIsL TOCTPOCHUS TaOIUIBI 3HAUCHUH X U Y ISl PYHKIUH y= - XSin(2x)

pH U3MEHEHHH X B auamnasoHe [-1.5, 1.5] ¢ marom 0.15. B komoHKax qomKHBI OBITE 1, X, y>=0, y<0,
7€ N - HOMEP IO MOPSIKY.

3aganue 4

Hanucarp nporpammy, koTopast [uist 3aJJaHHOTO MPY BBOJE UCXOJHBIX JaHHBIX LEI0YUCICHHOTO
OJTHOMEPHOT0 MaccuBa A 13 m 3neMeHTOB (M<=200) BHIYUCISET NPOU3BEACHUE OTPHUIATEIbHBIX
AJIEMEHTOB C HEYETHBIMH 3HAUCHUSIMU UHIEKCOB M X KOJIMYECTBO. ( M 3a/1aeTcsl MPU BBOJE
HCXOJIHBIX JIaHHBIX ).



3amanue 5

Hanucars nporpamMmy, KoTopast JUisl 3a1aHHOTO TPU BBOJE UCXOAHBIX JaHHBIX LIETOYHCIEHHOTO
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 MPU BBOJE UCXOAHBIX JaHHBIX).
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3. Jliis kaxx10ro U3 natu npeaioxkeHHbix B PI'P 3aganuii cocTaBUTh porpaMmy, OTIaguTh U
MpOTEeCTHPOBaTh €€ B cpene mporpamMMmupoBaHus pascalabc. Kombl mporpamMm m pesynbraThl UX
TECTHPOBAHUS NMPEACTABUTH B BUJIC OTYETA.

PI'P Bapuanr 3

3ananue 1

1o 3a1aHHOMY C KOHCOJIU LIEJIOMY OJHO-, JIBY- WJIM TPEX3HaYHOMY 4Hcily K a1eMeHToB
HEKOTOPOT0 MHOXECTBA MPOrpaMMa JIOJKHA HaucaTh (YOPMYIHUPOBKY, OTPEIEIISIONIYIO
KOJIMYECTBO 33JJaHHBIX 3JIEMEHTOB (YMCJIOM) U UX Ha3BaHHE (CIIOBOM B HY>KHOM UHCIIE U
MaJiexe).

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

Baiie MHOKECTBO — COJIOBBH

3ananue 2

Harmncars mporpammy, KoTopasi 110 3aJjaHHBIM 3HA4€HUAM KOOpAUHAT X U Y TOYKHU T, BBIBOOUT
OJTHO U3 TPEX COOOIIECHUI:

1) Touka npuHAAIEKUT 3 0bIacTu

2) TOuKa NpUHAAISKUT § 00IacTu

3) Touka MPUHAUIEKUT JAPYToi 00JaCTH WIIK TPAHULIE

VYpaBHeHHsI TpaHuIl: y =2 * X ; X * X +y * y = 1 cM. pUCYHOK HIXKE

3aganue 3

CocTaBuTh IPOrpaMMy JUIs TOCTPOCHUS TAOIUIBI 3HAYCHUN X U Y ST PYHKIUH y= -XCOS(2X)

pu U3MEHEHUH X B Auamaszone [-1.5, 1.5] ¢ marom 0.15. B komoHkax qomkHBI OBITH N, X, >0, y<0,
7€ N - HOMEP IO MOPSIKY.

3aganue 4

Hanucarpe nporpammy, koTopast 1uist 3aJJaHHOTO MPY BBOJE UCXOAHBIX JaHHBIX LEI0YUCICHHOTO
OJTHOMEPHOT0 MaccuBa A 13 m 3eMeHTOB (M<=200) BBIYUCISAET CYMMY U KOJTUYECTBO
AIIEMEHTOB MaCCHBa KPATHBIX TPEM WUJIU BBIBOAUT COOOIIEHUE, YTO TAKUX DJIEMEHTOB HET.

3aganue 5

Hanucars nporpamMmy, KoTopast Juisl 3aJaHHOTO IIPU BBOJE UCXOAHBIX JaHHBIX LI€JTIOYMCIEHHOTO
JBYMEpPHOTO MaccuBa (MaTpHibl) A U3 m CTPOK U n cTondoB (m<=50; n<=70) BbUncCIICT
OJHOMEPHBIN MaccuB (BeKTOp) B, cocrosiiuii n3 Npon3BeeHUI OTPULIATENIBHBIX AIEMEHTOB
CTPOK MaTpHUIIbl A, KOTOpBIE (3JIEMEHTHI) CTOST B YETHBIX CTONOIAx MaTpuIlbl. Ecin TpeGyembIx
3JIEMEHTOB B CTPOKE HET, TO COOTBETCTBYIOLIEH KOOPANHATE BEKTOPA IPUCBOUTH 3HAYECHUE
eauHMIA). ( M U N 3aJal0TCsl PU BBOJE UCXOJHBIX JaHHBIX)
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4. JIns Kaka0ro U3 MATH npeaioxkeHHbix B PI'P 3aqanuii cocTaBuUTh MporpamMmy, OTiaauTh U
MpOTEeCTHPOBaTh €€ B cpene mporpamMMmupoBaHus pascalabe. Kombl mporpamMm m pesynbraThl UX
TECTHPOBAHUS MPEACTABUTH B BUJIC OTYETA.
PT'P Bapuanr 4

3ananue 1

Ilo 3a1aHHOMY C KOHCOJIU LIEJIOMY OJHO-, JIBY- WJIM TPEX3HaYHOMY 4Hcily K a1eMeHTOB
HEKOTOPOTO0 MHOXECTBA MPOrpaMMa JIOJKHA HamucaTh (YOPMYIHUPOBKY, OTPEIEIISIONIYIO
KOJIMYECTBO 33JJaHHBIX 3JIEMEHTOB (UMCJIOM) U UX Ha3BaHHE (CIIOBOM B HY>KHOM UUCIIE U
MaJiexe).

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

Baire MHOXECTBO — I TIIBI

3ananue 2

Hamncars mporpammy, KoTopasi 110 3aJjaHHBIM 3HA4E€HUAM KOOpAMHAT X U Y TOYKHU T, BBIBOOUT
OJTHO U3 TPEX COOOIIECHUI:

1) Touka npuHAAIESKUT 2 00IacTu

2) TOuKa NpUHAAISKUT 7 00IacTu

3) Touka MPUHAUIEKUT JPYToi 0OJACTH WIIM TPAHULIE CM. PUCYHOK HHXKE

VYpaBHeHUs rpaHul] :y =2 *x;x *x+y*y=1.

3aganue 3

CocTaBuTh IpOrpaMMy JUIs TOCTPOCHUS TaOIUIBI 3HAYCHUH X U Y A1 PYHKIUH y= Xsin(2X) npu
M3MEHEHUH X B auamnasoHe [-1.5, 1.5] ¢ marom 0.15. B komoHKax JOMKHBI OBITH 1, X, y>=0, y<0, rae
n - HOMEP M0 MOPSAKY.

3aganue 4

Hanucars nporpamMmy, KoTopast Juisl 3aJaHHOTO IIPU BBOJE UCXOAHBIX JaHHBIX LI€JIOYMCIEHHOTO
OJHOMEPHOI0 MaccuBa A u3 m 31eMeHTOB (m<=200) BbIUUCIISET IPOU3BEAECHNE U KOJIUUYECTBO
3JIEMEHTOB, MEHBILIUX WJIA PABHBIX CPEIHET0 apr(PMETHUECKOTO 3HAUYCHHS BCEX AIIEMEHTOB
MaccuBa. (m 3a4aeTcs PU BBOJE UCXOIHBIX JaHHBIX).

3aganue 5

Hanucarp nporpammy, koTopasi 1uist 3aJJaHHOTO MPY BBOJAE UCXOAHBIX JaHHBIX LEI0YUCICHHOTO
JBYMEpPHOTO MaccuBa (MaTpHibl) A U3 m CTPOK U n cTondoB (m<=50; n<=70) BbUncCIICT
OJTHOMEpHBIN MaccuB (BeKTOp) B, cocTosuii u3 mpou3BeaeHUN MOJOKUTEIbHBIX 3JIEMEHTOB
CTOJIOIIOB MAaTPHIIBI A, KOTOPBIE (IJIEMEHTHI) CTOSAT B HEUETHBIX CTPOKaxX MaTpuiibl. Eciu
TpeOyeMBIX JIEMEHTOB B CTOJIOIE HET, TO COOTBETCTBYIONIEH KOOpPIUHATE BEKTOPA IPUCBOUTH
3HaYEHHUE eANHMIA). ( M U N 33J1al0TCs IPU BBOJE UCXOIHBIX JTAHHBIX).
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7. OueHOYHBIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

3-s nemuss ceccusi, IK3amen
Koumponupyemvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
Bomnpocsei/3ananus:

1. IIpouenypHoe mporpamMmmupoBanue. [Ipuniumnel. OCHOBHBIE YIIPABISIFOIINE CTPYKTYPHI.
[TpoueaypHoe mporpamMmmupoBanue. [IpuHIunel. OCHOBHBIC YIIPABISIFOIINE CTPYKTYPHI.

buner 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 YIpaBIAIOIIKE CTPYKTYphl. biiok cxemsl. [11abaoHbI Koga

Buner 2
1. Windows. Trne dalinos.

2. Access. Hopmammzanua das gausaex. [Tepeas nopmaneaas dopma.
3. IlpaxtH4eckHe zagaHum:
Excel

IMoctpoiite rpadur dyexumn v = In (x) gma x & gmanazore [0; 15] ¢ marom 0.1. Mozso m
BEIMHCIHTE 3HAUeHHE TorapHdMa B Touke ¥ = 07 B xaxoit Touxe rpadur dyHEKUEN nepecekaet
ocE abemuce?

3. AIrOpUTMBI C BETBICHUSIMHU
Jlornueckue onepanuy U BHIPAKECHUS.

AJTOPUTMBI C BETBICHUAMHU
Jlornueckue onepanuy U BEIPaKECHUS.

4. AITOpUTMBI C BIOKEHHBIMU BETBICHUSIMU. [Iprumepsl.
AJITOPUTMBI C BIIO)KEHHBIMU BETBIICHUAMHU. [IpumMepsl.

5. Anroput™mbl ¢ 3agaHueM oOiacTe Ha IUIAHE CHUCTEMaMH UM COBOKYIHOCTSIMHU
MaTeMaTU4YEeCKUX HEPABEHCTB.

ANTOpUTMBI € 3aJaHHEeM o0JjacTell Ha IUIaHe CHCTEMaMH W COBOKYITHOCTSIMH MaTeMaTHUYECKUX
HEPaBEHCTB.

6. Llukibl ¢ mpegycioBueM. [Ipumepsl anroputMoB
[Muxnsl ¢ npexycnosuem. [Ipumepsl aropuTMoB

7. nnekcHbl HUKI. BhlunciieHre KOHEUHBIX CYyMM
WNupexcHblil nUKI. BeluynuciaeHne KOHEYHBIX CYMM

8. Opnomepubie  maccuBbl.  OpraHuzamusi  oOpabOOTKM  JJIEMEHTOB  MacCHBa,
YIOBJIETBOPAIONINX 3a/1aHHBIM YCIOBUAM. [IpriMepsl anroputMoB.

OnHomepHble MaccuBbl. Opranuzanus o0OpaOOTKM 3JIEMEHTOB MAacCHBa, YIOBIIETBOPSIOIINX
3aJJaHHBIM yCJIOBUSM. [IprMeps! aaropuTMoB.

9. MeToapl COPTUPOBKH AJIEMEHTOB OJTHOMEPHBIX MAaCCHUBOB
MCTOIILI COPTUPOBKH 3JICMCHTOB OAHOMCPHBIX MaCCHUBOB
10. IsymepHbIe MaccuBbl. [IpuMepbl aropuTMOB 00paOOTKH YHCIIOBBIX TaOIHIT



JIBymepHbIe MaccuBhl. [Ipumepbl anropuTMoB 00paOOTKH YHCIIOBBIX TaOIHI]

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

12. Tomnporpammel. Buasl mommporpamm. ®aktudeckue U (QopMajibHbIE IMapaMeTphl.
MaccuBbl Kak mapaMeTpbl MOANPOTrPAMM.
[Toanporpammel. Bunel nmonnporpamm. ®aktuueckue u (opmanbHble mapaMmeTpbl. MacCuBBI Kak
IapaMeTpsl MOAIPOrPAMM.

13. Anroput™ u nporpamma pelieHus: KBaJpaTHOIO ypPaBHEHUS C MPOBEPKOM KOPPEKTHOCTHU
HCXOJHBIX JTaHHBIX

AJTOpUTM U MporpaMma pelleHus: KBaJpaTHOTO YpaBHEHHUS C MPOBEPKON KOPPEKTHOCTH MCXOIHBIX
TaHHBIX

14. AnroputM M mnporpaMMa BBIYMCIIEHUS 3HAYEHUM 3aJaHHOM KyCOYHO-HENPEPBIBHON
byHKIIH
AJTOpUTM U MpOrpaMMa BBIYMCIICHUS 3HAYSHUN 33JaHHONM KyCOUHO-HENPEPHIBHON (QYHKITUH

15. Anroput™m u mporpaMmma HaXOXKJIEHHsI CYMMBI 33/IaHHOTO YHCIIa YWICHOB YHCIOBOTO psijia
¢ 3a7aHHOM (hOpMyJTOi OOIIIETO YieHa YHCIOBOTO Psiia

ANTOpPHUTM U TIpOorpaMMa HaxXOXKJICHHUS CyMMBI 3aJJaHHOTO YMCJIa YWICHOB YHCIIOBOTO Psijia C 3aJaHHOM
dhopmyIoit o01Iero 4ieHa YuciaoBoOro psaaa

16. AnroputM u mporpamma TaOynupoBanus ¢yHkimu Y=F(X) Ha 3amaHHOM OTpe3Ke
yuciioBoii ocu OX ¢ 3amaHHbBIM marom h

Anroputm u iporpamma TadynupoBanus ¢hyakiun Y=F(X) Ha 3aganHoM oTpe3ke unciaoBoit ocu OX
C 3aJaHHBIM IIaroM h

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

AJTOpuUTM U TporpamMma HaxOXKICHHs CyMMbl U KOJIMYECTBA 3JIE€MEHTOB OJHOMEpPHOTO MAacCHBa,
YIOBJIETBOPSAIONINX 3a/IaHHOMY YCIIOBHIO

18. AnroputmM u mnporpaMmMa COPTUPOBKH 3JIEMEHTOB OJHOMEPHOTO MacCHBa IO
BO3PaCTaHUIO
ANropuT™ M porpamMma COpTUPOBKH IEMEHTOB OTHOMEPHOT'O MAacCHBa MO BO3PACTAHUIO

19. Anroput™ 1 nporpaMMma HaxoX/I€HHUs IPOU3BEIECHUS ABYX 3alaHHBIX MaTpHUI]
ANTopuUTM M IIpOrpamMma HaXoxXKJI€HHsI TPOU3BEACHNUS IBYX 3aJaHHBIX MaTpPUI]

20. AnropuT™ M noAnporpamMma nporeaypa, Koropast o 3aaHHOM €il MaTpuIle BBIYUCIISET U
BO3BpAIIAeT B TOUKY 0OpalleHus! TPAaHCIIOHUPOBAHHYIO UCXOIHYIO MaTPUILY
AnropuTM W moaumporpamMma IpouLEeaypa, KoTopas I0 3aJaHHONM €H MaTpule BBIUUCISET U
BO3BpAIacT B TOUKY 0OpalleHus! TPAaHCIIOHUPOBAHHYIO UCXOIHYIO MaTPUILY
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