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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

OTBETCTBEHHOE

Jlara, mpoTOKOII

Ne | [Togpaznenenue OUO Buza
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 12.12.2021, Ne
YueGHO-MeToau 4/2022
4ECKOHN

KOMHUCCHH




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 JleMoHCTpHUpyeT 3HaHUS MOJCIMPOBAHMS OTAEIBHBIX (ParMEHTOB TMpoIlecca,
MaTeMaTH4ecKOro aHaiu3a, BbIOOpa ONTHUMAIBHOTO BapUaHTa Uil KOHKPETHBIX YCIOBHUU NpHU
CO31aHUH 3E€MJICY CTPOUTENIBHOU U KalaCTPOBOM TOKYMEHTALUH
3nams:
OIIK-1.1/382 OcHOBHBIE MaTEMaTUYECKHE M E€CTECTBEHHBLIE METObI, IO3BOJISAIOIINE
pemars npoeCcCHOHAIbHBIE 3aa4H
Ymemu:
OIIK-1.1/¥YM2 BbIsBUTH TiepedeHb MOIXONAIIMX Ul PELICHUs KOHKPETHOW 3ajadu
METOA0B MaTEMAaTUUYECKOM MHTEPIIPETALINN IIpoLEcca
Braoemy:
OIIK-1.1/HB2 HaBplkaMM coO3J4aHHS MaTEeMaTHYECKHX MOJeNeH, MO3BOJISIOIINX
HaJIeJIUTh paccMaTpUBaeMblii OOBEKT HEOOXOIMMBIMU CBOWCTBAMM OpHUIHMHAJA, IS
OTJIAJIKM ITPOLEAYPBI PEIICHUS 3aJa9U

OIIK-1.2 Wcnonb3yer (yHIaMEHTANbHbIE 3HaHUS B NMPO(ecCHOHATHHON NeATeNbHOCTH IS
pelieHusl KOHKPETHBIX 3aJ1a4 B 3eMJICYCTPOMCTBE U KaJacTpax
3uameo:
OIIK-1.2/382 O cBsA3M crenUalbHOCTUU C (PyHIAMEHTaJbHBIMH HayKaMH, HA KOTOPBIE
OMUPAETCS €€ UHCTPYMEHTAPHI
Yuems:
OIIK-1.2/¥YM2 OnucaTh ¢ UCTOIB30BAHUEM MaTEMaTHYECKOTO arapara MmpOUCXOISIINe
TIPOIIECCHI
Brnaoemw.:
OIIK-1.2/HB2 OCHOBHBIM MaTeMaTHYECKHUM arapaToM JJIs PeIIeHUs 3a7a4 reoe3un

OIIK-1.3 AHamu3upyeT NPUYMHBI CHIKEHHS KauyeCcTBAa TEXHOJOTMYECKHUX TMPOLECCOB H
npemnaraetT A(OQPeKTUBHBIE CMOCOOBI TOBBIIMICHUS KadyecTBa IPOM3BOJICTBA pPAbOT mpu
BBITIOJTHEHUH PA3JIMYHBIX TEXHOJIOTMYECKHX OMNEepaluid B 3eMJIEyCTPOMCTBE M KaJgacTpe C
Y4E€TOM OTEYECTBEHHOTO0 M 3apyO0eXHOr0 OINBITOB C NPUMEHEHHEM TIe€OMH()OPMALMOHHBIX
cucteM,  UHGOPMAIIMOHHO-TEJICKOMMYHHUKAIIMOHHBIX  TEXHOJOTHH,  JielaeT  pacdeThbl
MOCTPOCHUI

3namo:

OIIK-1.3/312 Anmnapar, npuMeHseMbIi 7151 OMMCAaHUS U3MEHEHHsSI 00BEKTa C TeUeHUEM

BpEMEHHU

Ymemo:

OIIK-1.3/YM2 MopaenupoBaTh pa3iHYHbIE CIIEHAPUU WU3MEHEHHS OOBEKTa ¢ TCUCHUEM

BpEMEHU

Braoemy:

OIIK-1.3/HB2 CriocoGHOCTBIO MHTEPIPETUPOBATH IOJYYCHHbIE YHCICHHBIC 3HAYECHUS

XapaKTePUCTUK, OTPAXKAIOIINX U3MEHEHHE 00bEKTa C TEUEHUEM BPEMEHU

OIIK-1.4 /leMOHCTpUpPYET HaBBIKM MCIOJIb30BaHHUS COBPEMEHHBIX MHCTPYMEHTOB U METOOB
BBINOJIHEHHSI KOMIUIEKCAa paboT MO BHYTPUXO3SHCTBEHHOMY 3E€MJIEYCTPOUCTBY U KOHTPOIIIO
MIPOEKTOB, CBSI3aHHBIX C OCIOKHEHUSIMH, BO3HUKAIOLUUMH ITPU MIPOU3BOJCTBE PabOT

3name:
OIIK-1.4/382 CoBpeMeHHBIC TOCTHUKECHHUSI MAaTEMATHKH



Ymemo:

OIIK-1.4/YM2 Wcnonp30BaTh CHEIUATU3UPOBAHHYIO JIUTEPATypy [UIS  pEIICHUs
npodeccroHaNbHBIX 3a]1a9

Braoemy:

OIIK-1.4/HB2 CrniocoOHOCTBIO HCIHOJIB30BaTh COBPEMEHHBIC HAay4HbIE pa3paOOTKU IS
aHasM3a MPOUCXOJSIIUX MPOIIECCOB M KAY€CTBEHHON OLIEHKHU MPOBEJCHHBIX paboT

OIIK-1.5 JlemoHCTpUpyeT HaBBIKM pa3pabOTKU 3EMIICYCTPOUTEIBHOM JOKYMEHTAllMH |
paboynX MPOEKTOB IO MCIIOIB30BAHUIO U OXPAHE 3€MENbHBIX YTOIui

3namo:

OIIK-1.5/3u1 HopmaruBHO-TIpaBOBbIE =~ OCHOBBI W  TEXHOJOTHIO  Pa3pabOTKU
3€MJICY CTPOUTEIBHON JOKYMEHTALIMH

Ymemo:

OIIK-1.5/Ym1  OdopmiaTh TEXHHYECKYIO JIOKYMEHTAlUI0, COOTBETCTBYIOIIYIO
COBPEMEHHBIM TPEOOBAHUSAM 3€MEIHHOTO 3aKOHO/IaTEIbCTRA

Braoemy:

OIIK-1.5/HBl HaBblkOM MOATOTOBKM pabO4YMX TPOEKTOB 10 3(pdekTuBHOMY
UCIIOJIb30BaHMIO U 3aIIUTE 3€MEIbHBIX PECYPCOB

OIIK-1.6 /IeMOHCTpUpPYET HABBIKM pa3peIIeHUs CIIOPOB IIPHU IPOBEACHUH 3€MJIEYCTPOMCTBA U
KaJgacTpa

3name:

OIIK-1.6/3u1 HopmaruBHO-TIpaBOBYI0 0a3y yperyjaupoBaHUS 3E€MENbHBIX CIOPOB U
KOH()JIMKTHBIX CUTYaIHH

Ymemo:

OIIK-1.6/Ym1  Bectm  meperoBopbl W  paspemarb CHOpbl B MpoIiecce
3eMJICYCTPOUTENBHBIX U KaJaCTPOBBIX paboT

Braoemy:

OIIK-1.6/HB]1 HaBblkoM MHMPHOTO yperyJupOBaHHs pa3HOITIACHN 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




OIIK-1 Cnocoben
pemiarh 3a1a4n
npodeccuoHaNbHON
JEATEILHOCTH
NPUMEHSIST METO/IBI
MOJICITUPOBAHHS,
MaTeMaTH4eCKOTO
aHaJM3a,
€CTECTBCHHOHAYYHBIC
U O0ILENH)KEHEPHBIE
3HAHHS

I1oBEBIIIIEHHBIN

NJK OIIK-1.1 JIlemoHCTpHUpYET 3HaHUS MOAEINPOBAHNUS
OTAETBHBIX (hPArMeHTOB MPOLECca, MATEMAaTUYECKOTO
aHasm3a, BHIOOPA ONTUMAIIBHOTO BapuaHTa JJist
KOHKPETHBIX YCJIOBHI IPU CO3JaHUU
3eMJICYCTPOUTEIILHON U KaJaCTPOBOU JOKyMEHTALUU

3HaTh:
OIIK-1.1/382 OcHOBHBIE MaTeMaTHYECKHE U
€CTECTBEHHBIE METO/IbI, TO3BOJISIIOLIUE PEILIATh
npodeccruOHANbHEIC 3a/1a49H

YMeTh:
OIIK-1.1/YM2 BeiBUTH NepeueHb MOAXOMSIINX TS
peleHuss KOHKPETHOM 3aa4i METOJJ0B MaTeMaTH4€ECKON
WHTEpOpEeTaIu nporecca

Bnanets:
OIIK-1.1/HB2 HaBbikamu cO3JaHHS MAaTEMaTUYECKUX
MOJIEJIEH, TIO3BOJIAIOIINX HAIEIUTh PACCMATPUBAEMbII
00BEKT HEOOXOIMMBIMH CBOMCTBAMU OPUTHUHATIA, TS
OTJIaJKU MPOLIETYPHI PELICHUS 3a1a4u

MK OIIK-1.2 Ucnonp3yeT GpyHIaMeHTaIbHbIC 3HAHUS B
npo¢eCCHOHAIBHON ACATEIBHOCTH IS PELICHHUS
KOHKPETHBIX 3aJ]a4 B 36MJIEyCTPOICTBE U KaJacTpax

3HaThb:
OIIK-1.2/382 O cBsA3u CIIELUaILHOCTHH C
dbyHIaMEHTAIBHBIMU HAyKaMH, Ha KOTOPBIC OTIUPAETCS ¢
UHCTPYMEHTApUU
VMeTs:
OIIK-1.2/YM2 OnucaTh ¢ HCIIOIL30BaHUEM
MaTeMaTHUYECKOTO amnmnapara mpoOUCXOASIINE TPOIECCHI
Bnanets:
OIIK-1.2/HB2 OCHOBHBIM MaTeMaTHYECKUM aIlapaTom
JUTSL pellieHus 3a/1a4 Te0/1e3uun

NJK OIIK-1.3 AHanu3upyeT NpUuIuHbI CHUKEHUS
KauecTBa TEXHOJIOTMYECKUX MPOIIECCOB U IMpejiaraet

3¢ dexTuBHBIE CTOCOOBI OBBIIIEHUS Ka4eCTBA
MIPOU3BO/ICTBA PAOOT MPH BBHITOJHEHUH PA3TUUYHBIX
TEXHOJIOTUYECKUX ONEpaldii B 3eMJIEYCTPONUCTBE U
KaJjacTpe C Y4ETOM OTEUECTBEHHOTO U 3apy0esKHOTO
OTIBITOB C MIPUMEHEHHUEM T€OMH(POPMAIIIOHHBIX CUCTEM,
MH(GOPMAITMOHHO-TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTUH,
JIETIaeT PacyeThl MOCTPOECHUM

3HaTh:
OIIK-1.3/382 Anmapart, npuMeHsIEMBbIH J1JIs1 OTTUCAHUS
U3MEHEHUs! 00bEKTa C TEUEHUEM BPEMEHH

YMeTs:
OIIK-1.3/¥YM2 MopenupoBaTh pa3iudHbIe CLIEHApUU
U3MEHEHUS 00bEKTa C TCUCHHEM BPEMEHHU




Biagers:
OIIK-1.3/HB2 CiocoOHOCTHIO HHTEPIPETUPOBATH
NOJTYYEHHBIC YHCIICHHBIC 3HAUYCHHS XapaKTePUCTHUK,
OTpaKaloIIUX U3MEHEHHE 00bEKTa C TeUEHUEM BPEMEHU

NJK OIIK-1.4 JleMoHCTpHUpYET HAaBBIKH MCIIOJIb30BaHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB BBIITOJIHEHUS
KOMILJIEKCa padOT 0 BHYTPUXO3IMCTBEHHOMY
3eMJICYCTPONCTBY U KOHTPOJIIO IPOEKTOB, CBA3aHHBIX C
OCJIO)KHEHUSIMHU, BO3HUKAIOLIMMHU IIPU IPOU3BOJICTBE
pabor

3HarTh:
OIIK-1.4/312 CoBpeMeHHbBIE TOCTHKCHUS MaTEMATUKH
YMeTs:
OIIK-1.4/YM2 Vcnonb30BaTh CHEIMATU3UPOBAHHYIO
JTUTEpaTypy AJsl pelieHus MpoPeCCUOHANBHBIX 33724
Bnanets:
OIIK-1.4/HB2 CriocoOHOCTHIO UCTIOIB30BAThH
COBpPEMEHHbBIEC HayYHbIE pa3pa0dOTKU Ui aHATN3a
MPOUCXOSAIINX MPOIECCOB U KAYECTBEHHON OLIEHKH
MIPOBEICHHBIX pabOT

bazoBrrit

NJK OIIK-1.1 IemoHCTpUpYET 3HAHUSI MOJIETTUPOBAHUS
OTJENIbHBIX (hparMeHTOB Mpollecca, MaTeMATUIECKOTO
aHaJM3a, BHIOOpa ONTUMAJILHOTO BapuaHTa Il
KOHKPETHBIX YCJIOBHI MPHU CO3aHUU
3eMJICYCTPOUTEIIBHOM M KaJJaCTPOBOM TOKYMEHTAIlUU

3HaThb:
OIIK-1.1/382 OcHOBHBIE MAaTEMaTHYECKHUE U
€CTECTBEHHBIC METO/IbI, TO3BOJISIIOIIUE PEIIaTh
npodeccuoHanbHbIC 3a1a91

VMeTs:
OIIK-1.1/YM2 BBIsSIBUTB NT€pEUYCHD MOAXOISAITUX JIJIST
pelIeHUs] KOHKPETHOM 3aJ1a4ll METOJIOB MaTeMaTH4eCKOM
WHTEpIpETAIH Tpoliecca

MK OIIK-1.2 Mcnonp3yeT GpyHIaMeHTaIbHbIC 3HAHHUS B
npo¢eCCHOHAIBHON ACATEIBHOCTH IS PELICHHUS
KOHKPETHBIX 3a7]a4 B 36MJIEyCTPOICTBE U KaJacTpax

3HaThb:
OIIK-1.2/3u2 O cBs3H CIENUATBLHOCTHH C
(dbyHIaMEHTAIBHBIMU HAyKaMH, Ha KOTOPBIC OTIMPALETCS €€
UHCTPYMEHTApUU

VMeTs:
OIIK-1.2/YM2 OnucaTh ¢ HCIIOIL30BaHUEM
MaTe€MaTHUYECKOTO amnmnapara MpoOUCXOASIINE TPOIECCHI




NJK OIIK-1.3 Aranu3upyer NpUUruHbl CHUKECHUS
KaueCcTBa TEXHOJIIOTMYECKUX MPOLIECCOB U MPEIaracT

3¢ deKTUBHBIE CITOCOOBI MOBLIIICHHUS KaueCcTBa
NPOM3BOZCTBA PA0OT MPH BHITIOIHEHUH PA3INYHBIX
TEXHOJIOTUYECKUX Ollepaluil B 36MJIEyCTPOUCTBE U
KaJacTpe C Y4ETOM OTEUECTBEHHOTO U 3apy0eKHOTO
OTIBITOB C IPUMEHEHHEM TeOMH(OPMAIIMOHHBIX CHCTEM,
UH(POPMAITMOHHO-TEIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHA,
JIelaeT pacyeTsl MOCTPOCHUN

3HaTh:
OIIK-1.3/312 Anmapar, npuMeHsIeMblii 17151 ONTMCaHUS
U3MEHEHUS 00bEKTa C TCUCHHEM BPEMEHHU

YMerTsb:
OIIK-1.3/YM2 MonenupoBarh pa3InyHbIe CIICHAPUN
U3MEHEHUs! 00bEKTa C TEeUEHUEM BPEMEHH

NJK OIIK-1.4 JleMOHCTpHUpYET HaBBIKH MCIIOJIb30BaHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB BBIITOJIHEHUS
KOMILJIEKCa padOT 0 BHYTPUXO3IMCTBEHHOMY
3eMJICYCTPONUCTBY U KOHTPOJIIO IIPOEKTOB, CBA3aHHBIX C
OCJIO)KHEHUSIMHU, BO3HUKAIOUIMMHU IIPU IPOU3BOJICTBE
pabor

3HarTh:
OIIK-1.4/312 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH
YMeTs:
OIIK-1.4/YM2 Vcnonb30BaTh CHEIMATU3UPOBAHHYIO
JUTEPATYpPY AJIs peiieHus npodeccuoHaIbHbIX 3a1ad

[ToporoBbiii

NJK OIIK-1.1 JIlemoHCTpHUpYET 3HaHUS MOAEINPOBAHUS
OTAETBHBIX (hPArMeHTOB MPOLECca, MATEMAaTUYECKOTO
aHanu3a, BHIOOPa ONTUMAIILHOTO BapuaHTa Jist
KOHKPETHBIX YCJIOBHI IIPU CO3JaHUU
3eMJICYCTPOUTEIILHON U KaJaCTPOBOU JOKyMEHTALUU

3HaThb:
OIIK-1.1/382 OcHOBHBIE MATEMATHYECKHUE U
€CTECTBEHHBIC METO/IbI, TIO3BOJISIONINE PEIIaTh
npodeccruoHANbHEIC 3a/1a49H

MK OIIK-1.2 Ucnionp3yeT pyHAAMEHTATBHBIC 3HAHUS B
npodeccuoHaNbHOM 1eATeIbHOCTH IS PEIlIeHUs
KOHKPETHBIX 3aJ[a4 B 3eMJICyCTPOICTBE U KaJacTpax

3HaTh:
OI1IK-1.2/382 O cBs13u ClIEUAILHOCTUH C
byHIaMEeHTAIBPHBIMA HayKaMH, Ha KOTOPBIE OMMUPAETCS €
WHCTPYMEHTapHil




NJK OIIK-1.3 Aranu3upyer NpUUruHbl CHUKECHUS
KaueCcTBa TEXHOJIIOTMYECKUX MPOLIECCOB U MPEIaracT

3¢ deKTUBHBIE CITOCOOBI MOBLIIICHHUS KaueCcTBa
NPOM3BOZCTBA PA0OT MPH BHITIOIHEHUH PA3INYHBIX
TEXHOJIOTUYECKUX Ollepaluil B 36MJIEyCTPOUCTBE U
KaJacTpe C Y4ETOM OTEUECTBEHHOTO U 3apy0eKHOTO
OTIBITOB C IPUMEHEHHEM TeOMH(OPMAIIMOHHBIX CHCTEM,
UH(POPMAITMOHHO-TEIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHA,
JIelaeT pacyeTsl MOCTPOCHUN

3HaTh:
OIIK-1.3/312 Anmapar, npuMeHsIeMblii 17151 ONTMCaHUS
U3MEHEHUS 00bEKTa C TCUCHHEM BPEMEHHU

NJK OIIK-1.4 IeMOHCTpUPYET HABBIKA HUCTIOJIb30BAHUS
COBPEMEHHBIX HHCTPYMEHTOB M METOJIOB BBIITOJIHEHUS
KOMILJIEKCa padoT MO BHYTPUXO3SHCTBEHHOMY
3eMJICYCTPOUCTBY U KOHTPOJIIO POEKTOB, CBA3aHHBIX C
OCJIO)KHEHUSIMHU, BO3HUKAIOUIMMHU MPU MPOU3BOJICTBE
pabor

3HAaTh:
OIIK-1.4/382 CoBpeMeHHBIC TOCTUKECHHUS MAaTEMATHKH

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb copmupobanasix NIK/3VB)

OTiIu4HO

OIIK-1.1 JIemOoHCTpUPYET 3HAHHS MOACIUPOBAHUS OTIECIbHBIX
(dbparMeHToB MpoIecca, MaTeMaTHYECKOTO aHaIN3a, BEIOOpA ONMTHMAIBHOTO
BapuaHTa ISl KOHKPETHBIX YCIOBUH MPH CO3/ITaHUU 3eMJICYCTPOUTEITHLHOM 1
KaJIaCTPOBOM IOKyMEHTAITUN
OIIK-1.1/382 OcHOBHBIE MATEMAaTHUYCCKHE U €CTCCTBEHHBIC METOIBI,
MO3BOJISIIONIME PeIIaTh MpodeccuoHanbHbIC 3a1a91
OIIK-1.1/YM2 BbIssBUTH MepeveHb MOAXOIANIINX IS PEIICHUS KOHKPETHON 3a1a9H
METOJIOB MaTeMaTHYE€CKOW HHTEPIPETAINH Tpoliecca
OIIK-1.1/HB2 HaBeikaMu cO3JaHMSI MaTEMAaTHIECKUX MOJAEIEH, MO3BOJISIOIINX
HAJICINTh PacCMaTPUBAEMbIN 00BEKT HEOOXOMMMBIMHA CBOMCTBAMH OPUTHHAIIA, TSI
OTJIAJIKW TIPOLIETYPHI PEIICHUS 3a1a491

OIIK-1.2 Hcnonb3yet (pyHIaMEeHTalIbHbIE 3HaHUS B IPO(eCcCHOHATBHOM
JESATEIIbHOCTH JIJIs1 pEIEHHsI KOHKPETHBIX 3a/1a4 B 36MJICYCTPONCTBE U KajacTpax
OIIK-1.2/312 O cBsA3u cnenuaIbHOCTHH ¢ (PyHAaMEHTAIbHBIMU HAyKaMu, Ha
KOTOpBIE OIIMPAETCS €€ MHCTPYMEHTapUi
OIIK-1.2/¥M2 Onucars ¢ HCHOIB30BAHUEM MaTeMaTUYECKOTO anmapara
IIPOUCXOAIINE TPOLIECCHI
OIIK-1.2/HB2 OCHOBHBIM MaTeMaTHYECKHUM aIlllapaToM Jis PeIICHUs 3a7a4
reoie3un




OIIK-1.3 Ananu3upyeT NpUUNHBI CHUKEHHSI Ka4eCTBA TEXHOIOIMUECKUX
MPOIECCOB U Mpeanaraet 3PGEeKTUBHBIE CIIOCOOBI MOBHIIICHUS KaueCcTBa
IPOM3BOZCTBA PA0OT MPH BHITIOIHEHUH PA3IMYHBIX TEXHOJIOTMYECKUX ONepanuii B
3eMJICyCTPONCTBE U KaZacTpe ¢ YYETOM OTEYECTBEHHOTO U 3apyOeKHOTO OIBITOB C
IpUMEHEHHEM TeOnH(OPMALIMOHHBIX CHCTEM,
UH(POPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTH, 1eJaeT pacuyeThl
MOCTPOCHHI
OIIK-1.3/312 Anmapar, npuMeHseMblIii 1JIs1 ONTMCaHUs U3MEHEHUS 00bEKTa C
TEUEHHEM BPEMEHU
OIIK-1.3/¥YM2 MopenupoBaTh pa3iuyHbIe CLIEHApPUU U3MEHEHHS 00BEeKTa ¢
TEUEHHEM BPEMEHU
OIIK-1.3/HB2 CriocoOHOCTHIO HHTEPIPETUPOBATH MOTyUEHHBIE YNCICHHBIC
3HAUYEHUS XapaKTEePUCTHK, OTPAKAIOIINX U3MEHEHHE 00BEKTa C TEUCHUEM
BpEMEHHU

OIIK-1.4 JIeMOHCTpUPYET HABBIKH UCIOJIb30BAHHSI COBPEMEHHBIX
MHCTPYMEHTOB U METOJIOB BBIIOJIHEHUS KOMILJIEKCa paboT 1o
BHYTPUXO3I1CTBEHHOMY 3€MJICYCTPONCTBY U KOHTPOJIO MPOEKTOB, CBA3AHHBIX C
OCJIO)KHEHUSIMHU, BO3HUKAIOUIMMHU TIPU MPOU3BOJICTBE padOT
OIIK-1.4/382 CoBpeMeHHBIC TOCTUKECHHUS MAaTEMaTHKH
OIIK-1.4/YM2 Vicnionb30BatTh CreUAIM3UPOBAHHYIO JTUTEPATYPY IS PEIICHUS
npodeccroHaNbHBIX 33]1a9
OIIK-1.4/HB2 CriocoOHOCTHIO UCTIONB30BaTh COBPEMEHHBIC HayUHBIE pa3padOTKH
JUISL aHaJIN3a MPOUCXOASIINX MPOIIECCOB U KaU€CTBEHHOM OLEHKU IPOBEACHHBIX
pabor

Xopouio

OIIK-1.1 JIemoHCTpUpYET 3HAHHUS MOACIUPOBAHUS OTIECIbHBIX
¢dbparmMeHTOB mpolecca, MaTeMaTHYECKOTo aHajIn3a, BbIOOpa ONTUMATLHOTO
BapUaHTAa sl KOHKPETHBIX YCIOBUI MPU CO3JaHNUN 3€MIICyCTPOUTEIBLHON 1
KaJlaCTPOBOM TOKyMEHTAllUU
OIIK-1.1/382 OcHOBHBIE MATEMAaTHUYCCKHE U €CTSCTBEHHBIC METOIBI,
MO3BOJISIOIIUE peniaTh NpodeccruoHalIbHbIE 331a41
OIIK-1.1/YM2 BbIssBUT MepeveHb MOAXOIANINX IS PEIICHHUS KOHKPETHON 3a1a9H
METOJIOB MaTEMaTHYECKOW MHTEPIPETALIMH IpoLecca

OIIK-1.2 Vcnonb3yeT dhyHIaMEHTaIbHBIC 3HAHUS B PO ECCUOHATBLHOMN
JIEATEIbHOCTH JJI pELICHUSI KOHKPETHBIX 33]1a4 B 3€MJIEYCTPOICTBE U KaJgacTpax
OIIK-1.2/382 O cBs3u crienuaabHOCTUH ¢ GyHIaMEHTAIBHBIMA HayKaMH, Ha
KOTOPBIE OITUPAETCS €€ HHCTPYMEHTapUi
OIIK-1.2/¥YM2 Onucath ¢ UCTIOIBL30BAHMEM MAaTEMaTHYECKOTO armapara
MIPOUCXOASAIINE MPOLECCHI

OIIK-1.3 Ananuzupyer NpUUMHbI CHUKEHUSI KaY€CTBA TEXHOIOTHYECKHUX
MPOIECCOB U mpeanaraet 3PGeKTUBHBIE CIIOCOOBI MOBBIIIEHUS KaueCcTBa
MPOM3BOICTBA PAOOT MPH BBHITOIHEHUH PA3TUNYHBIX TEXHOJIOTHUECKHX OMepaIii B
3eMJICYCTPOMCTBE U KaAACTPE C YIETOM OTEUYECTBEHHOTO U 3apYOEIKHOTO OTIBITOB C
MPUMEHEHHUEM TeOMH(POPMAIIMOHHBIX CUCTEM,
WH(POPMAITMOHHO-TETIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTUH, JIeJaeT pacyeThl
MOCTPOCHUI
OIIK-1.3/312 Anmapar, npuMeHseMblIii 1J1s1 ONMCaHUs U3MEHEHUS 00bEKTa C
TEUEHHEM BPEMEHU
OI1IK-1.3/¥YM2 MopenupoBaTh pa3iuyHbIe CLIEHApUU U3MEHEHHS 00BEeKTa ¢
TEUEHUEM BPEMEHU




OIIK-1.4 JlemoHCTpHUpYET HaBBIKK MCIIOJIb30BAaHUSI COBPEMEHHBIX
MHCTPYMEHTOB M METOJIOB BBIIIOJHEHUS KOMILIEKca paboT 1o
BHYTPUXO391CTBEHHOMY 3€MJIEYCTPONCTBY U KOHTPOJIIO IPOEKTOB, CBA3aHHBIX C
OCIIOKHEHUSIMH, BO3HUKAIOIIMMHU TP IIPOU3BOJICTBE paboT
OIIK-1.4/3u2 CoBpeMeHHbIE JOCTUKEHUS MAaTEMAaTHKH
OIIK-1.4/¥YM2 Hcnonb30BaTh CHEIMATU3UPOBAHHYIO JIUTEPATypy ISl PELICHUS
npodecCHOHANBHBIX 3a1a4d

VYnosnerBopure
JIBHO

OIIK-1.1 JIemoHCTpUpYeT 3HaHUS MOAEINPOBAHUS OTIEIIbHBIX
¢dbparMeHTOB Mpolecca, MaTeMaTHYECKOTO aHaIN3a, BEIOOpa ONTUMATBHOTO
BapuaHTAa sl KOHKPETHBIX YCIOBHUI MPU CO3[JaHUU 3€MIICYCTPOUTETHHON 1
Ka/1aCTPOBOM TOKYMEHTALIMU
OIIK-1.1/382 OcHOBHBIE MATEMAaTHYECKHE U €CTECTBEHHBIE METOIEL,
MO3BOJISIOIIUE periaTh MpodhecCuoOHAIbHEIC 3a/1a49H

OIIK-1.2 Vcnonb3yeT dhyHIaMEHTAIbHBIC 3HAHUS B PO ECCUOHATBLHOMN
JEATEIbHOCTH JJI pEUICHUSI KOHKPETHBIX 33]1a4 B 3€MJIEYCTPOICTBE U KaJgacTpax
OIIK-1.2/382 O cBsi3u crienuaibHOCTHHN ¢ (yHIaMEHTAIbHBIMU HayKaMH, Ha
KOTOPBIE OITUPAETCS €€ HHCTPYMEHTapUi

OIIK-1.3 Ananu3upyer NpUYUHbI CHH)KEHUSI KQYe€CTBA TEXHOJIOTMYECKUX
MPOIIECCOB | mpeyiaraeT 3 (HEKTUBHBIE CTIOCOOBI MOBBIIIEHUS Ka4eCTBa
MIPOM3BO/ICTBA PAOOT MPH BBHIOJIHEHUH PA3IMYHBIX TEXHOJIOTMUECKHUX ONepaluii B
3eMJICYCTPONCTBE U KaIaCTpe C yUeTOM OT€YECTBEHHOTO U 3apyOe’kHOTO OTBITOB C
MPUMEHEHNEM TeOMH(POPMAIIHOHHBIX CUCTEM,
MH(GOPMAITMOHHO-TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTUH, JIeJaeT pacyeThl
MOCTPOCHUI
OIIK-1.3/312 Annapart, npuMeHsIeMblii JIsl OMUCaHUs U3MEHEHHsI 00BEKTa C
TE€UEHHEM BPEMEHHU

OIIK-1.4 JlemoHCTpHUpYET HaBBIKK MCIIOJIb30BAaHUSI COBPEMEHHBIX
WHCTPYMEHTOB ¥ METOJIOB BBIIIOJIHEHHUSI KOMITJIEKCa padoT 1o
BHYTPUXO3IMCTBEHHOMY 3€MJIEyCTPOUCTBY M KOHTPOJIIO MMPOEKTOB, CBA3AHHBIX C
OCJIO)KHEHHUSIMHU, BO3HUKAIOIIUMHU MPU TPOU3BOJICTBE padOT
OIIK-1.4/312 CoBpeMeHHBIE TOCTHKCHHUS MaTEMATUKH

Heynosne-
TBOpI/ITeJIbHO

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpobHBIC MEPONIPUATHSA MO TUCHHUIINHE

Bun xonTposs

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texywmuii koHTpons | TectupoBanue

PacuerHo-rpaduueckas pabora

[TpomesxyTouHas KontponbsHas pabora
arrecTraus DK3aMeH
Bua koHTpOJISI/ HCOIB3yeMble
Ne KonTpoaupyem
HanMenoBanue pasiea POHPY OLICHOYHBIE MAaTEePHAJIbI
n/n bie U1K . TpomexyT.
Texymmi
arTrecranus
1 |BBenenue OIIK-1.1 TecTtupoBaHue DK3aMeH
OIIK-1.3
OIIK-1.6




2 |AnropuT™Msl ¢ BETBICHUSIMHU OIIK-1.1 TectupoBanue OK3amMeH
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 MacCUBOB U OIIK-1.1 TectupoBanue DK3aMeH
IOCJIEAOBATEIILHOCTEN OIIK-1.3

5 |[logmporpaMmsbl U MOIYIH OIIK-1.1 Pacuetno-rpaduueckas DK3aMeH
OIIK-1.3 pabora

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUN

[Topsimok  mpoBeACHHS TMPOMEKYTOUHOM aTTeCTalMM  pervlaMeHTUPYETCsS  JIOKaJbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenueM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXCcsi 1O OCHOBHBIM OOpa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHWs — IporpamMmmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepasbHOM TOCYIapCTBEHHOM OOIKETHOM 0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opra"nuzaius 1 NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecrauuu OOydyalolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3uu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JIOT».

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

6. OneHoYHBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 1. Beeoenue
Koumponupyemvie U/IK: OIIK-1.1 OlIK-1.3 OIIK-1.6

Tema 1.1. I[lapaouemvl npoepammuposanus
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. YkaxuTe Ha3BaHMsI TPEX OCHOBHBIX YIPABISAIOLIUX CTPYKTYP
VYKaXuTe Ha3BaHMsI TPEX OCHOBHBIX YIPABIAIOIUX CTPYKTYD
2. JIns ynpapisiioliei CTpYKTYpbl BETBIICHHE HAMIIUTE M1a0J0H Ko/ia
Jlnst ynpaBisitoliel CTpYKTypbl BETBIICHHE HAMIIUTE 1a0J0H Kozia
3. 1t ynpaBisionieii CTpyKTypbl IIUKJI C IIPEAyCIOBUEM HAUIIUTE M1alIoH KoJa
Jlnst ynpaBisitoIel CTpYKTYphl IIUKII € IPETyCIOBUEM HANUIINUTE MA0I0H Koja

Pa3zoen 2. Anzopummel ¢ 6emenenuamu
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5

Tema 2.1. Ancopummol ¢ semeneHusMU
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue




Bonpocsi/3ananus:

1. IlpuBenute mpuMep 3amMcH B MPOTpamMMe JIOTHUYECKOTO BBIPAXKEHHS C OINEpaLUSIMU:
JIOTUYECKOTO CIIOKEHUS; JIOTHYECKOTO0 YMHOKEHHUS U OTlepaliii OTHOIICHHIA.

[IpuBenuTe mpuMmep 3amucu B MporpaMMme JIOTUYECKOTO BBIPAKEHUS C OINEpalMsMH: JIOTHYECKOTO
CIIOJKEHUS; JIOTHUECKOT0 YMHOKEHHUS U OTlepaliil OTHOLICHHH.

Tema 2.3. Broowcennvie 6emanenus 8 3a0aiax ¢ 2eoMempudeckum co0epicanuem
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. IIpuBenuTe mpuUMeEp JOTHYECKOTO BBIPAKECHHS, 3aJArOIIEr0 O0JIACTh Ha KOOPJAMHATHOMN
mockoct XOY

[IpuBenuTe mpuMep JOTHUYECKOTO BBIPAXKEHUS, 33JalOIIEro 00JIacTh Ha KOOPAWHATHOW IUIOCKOCTH
X0Y

Pazoen 3. Huxnw
Koumponupyemwie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3

Tema 3.4. Mnoexchwiil yuk
dopma KOHTPOJIs1/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. [IpuBenuTe MpUMeEp 3arojioBKa oreparopa WHACKCHBIN UK for
[IpuBeauTe MprMeEp 3arojioBKa oreparopa HHASKCHBIA UK for

Pa3zoen 4. Odpadomka maccueos u nociedosamenvbHocmeil
Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.3

Tema 4.1. . OonomepHwvie maccugwvl. bazosvie ancopummol
®dopMa KOHTPOJISI/OTICHOYHOE CPe/ICTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. ITpuBeaute mpumep omeparopa OOBSIBICHHS THIIA: OJHOMEPHBINH YUCIOBOW CTAaTHMYECKUH
MaccuB

[IpuBenuTe mpuMep oneparopa OObSIBICHHS THIA: OJHOMEPHBIN YHCIOBO CTaTHUECKU MAaCCHB

2. llpuBenute mnpumep ¢parMeHTa MOPOrpamMMbl, BBIYUCISIONIETO CYMMY 3JIEMEHTOB
OJJHOMEPHOI'0 YMCJIOBOI'O CTaTUYECKOIO MacCUBa

[IpuBeaure mpumep ¢parMeHTa MNPOrpaMMbl, BBIYUCISIONIETO CYMMY 3JIEMEHTOB OIHOMEPHOTO
YHUCJIOBOI'O CTaTUYECKOIO0 MacCUBa

Tema 4.2. Obpabomra 00HOMEPHBIX MACCUBOS U NOCNE008AMENTbHOCHEL
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. IlpuBenure mpumep (parmMeHTa NPOrpaMMbl, BBIYHCISIONIETO CYMMY OTPHIIATEIBHBIX
JIEMEHTOB OJJHOMEPHOI'O YUCJIOBOIO CTaTUYECKOI0 MACCUBA

[TpuBeaure mpumep QparMeHTa MPOTrPaMMBI, BBHIUYUCIAIONIETO CYMMY OTPHILATEIBHBIX 3JEMEHTOB
OJJHOMEPHOI'0 YMCJIOBOI'O CTaTUYECKOIO0 MacCUBa

Tema 4.3. /lgymepnvie maccuswl. bazogvie ancopummol
dopma KOHTPOJIsI/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:

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

[TpuBeauTe mpumep ornepaTopa oObSIBICHHS TUIA : AByMEPHBII YUCIOBOM CTaTHUECKUN MacCUB



2. llpuBenute mnpuMmep ¢parMeHTa MOPOrpamMMbl, BBIYUCISIONIETO CYMMY 3JIEMEHTOB
JBYMEPHOI'O YHCIIOBOTO CTATUYECKOIO MacCUBa
[IpuBeaure mnpumep (QparmMeHTa HPOTPaMMBbl, BBIYUCISIONIETO CYMMY 3JIEMEHTOB JIBYMEPHOTO
YHUCJIOBOI'O CTaTUYECKOIO MacCUBa

3. IlpuBenute mpumep (parMeHTa MPOrpPaMMBbl, BBIYHCISIONIETO CyMMY IOJIOKHTEIbHBIX
JIEMEHTOB JIByMEPHOI'O YMCJIOBOIO CTATUYECKOIO MaCCHUBA
[TpuBeaure mpumep (pparMeHTa MPOrpamMMBbl, BBIUUCIISIONIETO CYMMY IOJIOKHUTEIBHBIX AJIEMEHTOB
JBYMEPHOI'O YHCIIOBOTO CTATUYECKOI0 MacCUBa

Pas3zoen 5. Iloonpozpammel u moodynu
Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.3

Tema 5.2. O020p enaghvix MOMEHMO8 PA30OPAHHBIX Bbllle meM
®dopma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpaduueckas padora
Bonpocsi/3ananus:

1. Jlnst kaxxioro U3 it npeaioxeHubix B PI'P 3aganuii cocTaBUTh porpaMmy, OTIaguTh U
MpOTECTHPOBaTh €€ B cpene mporpamMMmupoBaHus pascalabe. Kombl mporpamMm m pesynbraThl UX
TECTHPOBAHUS MPEACTABUTH B BUJIC OTYETA.

PT'P Bapuanr 1

3ananue 1

Ilo 3amaHHOMY C KOHCOJIU LIEJIOMY OAHO-, ABY- MM TpeX3HaYHOMY 4Mciy K 371€MEHTOB HEKOTOPOro
MHOKECTBA IPOrpaMMa JO0JDKHA HamucaTh (OPMYIUPOBKY, ONPEIEIISIONIYI0 KOJTUYECTBO 3a/laHHBIX
AJIEMEHTOB (YUCJIOM) M MX Ha3BaHUE (CIIOBOM B HY>KHOM YHCJIE U TAJEKE).

IIpumep: MuoxectBo - Ilomyran. KommuectBo K, BBeneHHOe B mporpamMMmy c KoHcoiau - 134.
Pesynbrar pabotsl nporpamMmsl: 134 nomyras.

Baiie MHOXKECTBO - COKOJIBI

3ananue 2

Hamncars nporpamMmy, KoTopas 1o 3aJaHHbIM 3HAYCHHUSIM KOOpAMHAT X U Y TOYKH T, BBIBOAUT OAHO
U3 TPEX COOOIICHHIA:

1) Touka npuHAAIESKUT 2 00IacTu

2) TouKa NpUHAAISKUT 9 obnacTu

3) Touka MPUHAUIEKUT JAPYroi 00JaCTH WK TPAHULIE

VYpaBHeHHsI TpaHUIl: y = 2*X ; x*x+y*y = | cM. pHCYHOK HITKE.

3aganue 3

CocraBuTh Tporpammy JUisl TIOCTPOCHUS TAOMUIBI 3HAYCHUNW X U y U1 QYHKIUU y= cOS(X) MpH
M3MEHEHUH X B auamaszone [-3, 3] ¢ marom 0.3. B xomoHkax MomxkHBI OBITh 1, X, y>=0, y<0, rae n
HOMED I10 TOPSIIIKY.

3aganue 4

Hamnucare mporpammy, kotopast sl 3aJaHHOTO MPU BBOJAE HCXOAHBIX JTAHHBIX LIETOYUCICHHOTO
OJTHOMEPHOT0 MaccuBa A u3 m 3eMeHTOB (M<=200) BBIYUCISAET CYMMY MOJIOKUTEJIbHBIX 3JIEMEHTOB
C HEYETHBIMU 3HAUCHUSIMU WHIEKCOB M KOJIMYECTBO 3THUX AJIEMEHTOB . ( M 3aJaeTcs IpH BBOJE
HCXOJIHBIX JIaHHBIX ).

3aganue 5

Hanucars nmporpammy, koropas IS 3aJaHHOTO IPU BBOAE MCXOIAHBIX JAHHBIX LIEIOYMCIEHHOTO
JBYMEpHOTO MaccHBa (MaTpuipl) A M3 m CTpPOoK M n cronduoB (m<=50; n<=70) BBIYUCIACT
OJHOMEpPHBIN MaccuB (BekTop) B, cocTosmumii U3 CyMM IMOJIOKUTENBHBIX 3JIEMEHTOB CTPOK MaTPHILIbI
A, KOTOpBIE (JIEMEHTHI) CTOAT B YETHBIX CTONOIAX MaTpuubl. Ecin TpeOyeMbIX 371eMEHTOB B CTPOKE
HET, TO COOTBETCTBYIOIICH KOOPAMHATE BEKTOPA MPUCBOUTH 3HAUE€HHE HOJIb). ( M U N 33Jal0TCs IIPH



BBOJIC MICXOJHBIX JaHHBIX).
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2. JIns xaxxzoro u3 naTH npeiokeHHbIX B PI'P 3ananuil cocraButh nporpamMmy, oOmIaguTh U
npoTecTupoBarh €€ B cpele mporpamMMmupoBaHus pascalabc. Kompl mporpamm m 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
HEKOTOPOT0 MHOKECTBA MporpamMma JI0JKHA HalKMCcaTh POPMYIUPOBKY, ONIPEAEISIONTYIO
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) BEIYUCIISET IPOU3BEACHUE OTPHUIIATCIIBHBIX
AJIEMEHTOB C HEUYETHBIMH 3HAYEHHUSIMU UHJEKCOB U UX KOJIMYECTBO. ( M 3aJaeTcs Mpu BBOJIE
MCXOJHBIX JIaHHBIX).

3amanue 5

Hanucars nporpamMmy, KoTopast Uist 3a1aHHOTO TPU BBOJE UCXOAHBIX JaHHBIX LI€TOYHCIEHHOTO
JIByMEPHOTO MaccuBa (MaTpuilbl) A U3 m CTPOK U n cToi01oB (M<=50; n<=70) BeIUUCIAET
OJTHOMEpPHBIN MaccuB (BeKTop) B, cocTosimuii u3 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. Jlnd kaxxaoro U3 mATH npeanoxkeHHsix B PI'P 3aganuii cocTaBUTh IporpaMmy, OTJIAIUTh U
npoTecTUpoBarh €€ B cpele mporpamMMmupoBaHus pascalabc. Koapl mporpamm um pesynbraTsl MX
TECTUPOBAHUs NIPEACTABUTh B BUJIE OTYETA.

PI'P Bapuanr 3

3amanue 1

1o 3a1aHHOMY C KOHCOJIH 1IeJIOMY OZHO-, JIBY- WJIM TpeX3HauHOMY 4ucity K aneMeHToB
HEKOTOPOT0 MHOKECTBA MporpamMma JI0JKHA HaKMCcaTh POPMYIUPOBKY, ONIPEAETSIONIYIO
KOJIMYECTBO 33JJaHHBIX 3JIEMEHTOB (YMCJIOM) U UX Ha3BaHHE (CIOBOM B HY>KHOM UHUCIIE U
MaJIexKe).

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

Baiie MHOXXECTBO — COJIOBBH

3amanue 2

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

1) Touka nmpuHAICKHUT 3 00IaCTH

2) ToYKa MPUHAJICKHUT § 00IacCTH

3) Touka MPUHAJICIKUAT JPYToi 00JaCTH WIIH TPAHUIIE

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

3amanue 3

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

MIpU U3MEHEHUH X B auama3oHe [-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 nporpaMmy, KoTopast iist 3a1aHHOTO TPU BBOJE UCXOAHBIX JaHHBIX LIETIOYHCIEHHOTO
OJTHOMEPHOTO MaccuBa A n3 m 3meMeHTOB (M<=200) BBIYUCIISAET CYMMY U KOJTUYECTBO
AJIEMEHTOB MaCcCHBa KPaTHBIX TPEM UJIU BBIBOAUT COOOILIEHUE, YTO TAKUX DJIEMEHTOB HET.

3amanue 5

Hanucars nmporpamMmy, KoTopast iisl 3a1aHHOTO TPU BBOJE UCXOAHBIX JaHHBIX LI€T0YHCIEHHOTO
JIByMEPHOTO MaccuBa (MaTpuilbl) A U3 m CTPOK U n cToi010B (M<=50; n<=70) BeIUUCIAET
OJTHOMEPHBIN MaccuB (BeKTOp) B, cocTosmuii u3 npou3BeeHN OTPUIIATEIBHBIX AIEMEHTOB
CTPOK MaTpuIilbl A, KOTOpBIE (3JIEMEHTHI) CTOSIT B UETHBIX CTOJIONAX Marpuilbl. Eciu TpeOyembix
AJIEMEHTOB B CTPOKE HET, TO COOTBETCTBYIOIIECH KOOPAUHATE BEKTOPA MPUCBOUTH 3HAYECHUE
enuHMIA). ( M U N 33Jal0TCSI PU BBOJIE MCXOTHBIX JaHHBIX )
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4. JIns xaxxzaoro u3 naTH npeiokeHHbIx 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 4

3amanue 1

ITo 3amanHOMY ¢ KOHCOJIH TIE€JIOMY OJTHO-, JIBY- HJIM TPEeX3HaYHOMY unciy K 3ieMeHToB
HEKOTOPOTO MHOXKECTBA IIporpamMma JI0/KHA HamucaTh (GopMyTUPOBKY, OTIPEISIISIONTY IO
KOJIMYECTBO 3aJIaHHBIX 3JIEMEHTOB (YMCIIOM) U UX Ha3BaHHE (CJIOBOM B HY)KHOM YHUCIIC U



MajIexKe).

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

Barme MHOXXECTBO — JSTIIBI

3amanue 2

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

1) Touka nMpUHAICKHUT 2 00IaCTH

2) ToYKa MPUHAJICKHUT 7 001acTH

3) TouKa NPUHAANIEKUT 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 QYHKITUK y= XSin(2X) npu
M3MEHEHUH X B quanasone [-1.5, 1.5] ¢ marom 0.15. B xomoHKax AOKHBI OBITH N, X, y>=0, y<0, rme
N - HOMEp MO MOPAIKY.

3amanue 4

Hanucars nporpamMmy, KoTopast iisl 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 UCXOMHBIX TAHHBIX ).

3amanue 5

Hanucars nporpaMmy, KoTopast isl 3a1aHHOTO TPU BBOJE UCXOAHBIX JaHHBIX LI€T0YHCIEHHOTO
JIBYMEPHOTO MaccuBa (MaTpuilbl) A U3 m CTPOK H n cToi01oB (M<=50; n<=70) BeIUUCIAET
OJTHOMEPHBIN MaccuB (BeKTOp) B, cocTosuii u3 mpou3BeeHN MOJIOKUTEIBHBIX 3JIEMEHTOB
CTOJIOILIOB MaTPHIIbl A, KOTOPbIE (3JIEMEHTHI) CTOAT B HEUETHBIX CTpOKax MaTpulibl. Eciu
TpeOyeMBbIX AJIEMEHTOB B CTOJIOIE HET, TO COOTBETCTBYIOLIECH KOOPAMHATE BEKTOPA MPUCBOUTD
3HaYEHHWE eANHMIA). ( M U N 33JIal0TCs TIPU BBOJIE MCXOHBIX JAHHBIX).
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7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

3-1 1emuss ceccus, IK3aMeH
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
Bomnpocsei/3ananus:
1. IIpouenypHoe nporpamMmmupoBanue. [Ipunnunel. OCHOBHBIE YIIPaBIISIIOIINE CTPYKTYPHI.
Hpouez[ypHoe ImporpaMMHUpOBaHHC. HpI/IHI_[I/IHBI. OcHOBHEBIE YHOpaBJIAIOMINEC CTPYKTYPBEI.
Bumer 1

1. Word. Hepapxus anemerTtor. Habop TekcTa B dopmaTtaporanse mpadTa.

2. Excel. Juarpanuer, rHCTOrPaMMEL B rpadHEKH.

3. IlpakTHdeckHe 3amaHEA:

Excel

Hamummte dopmvav B Excel. Mozpolqmomvio BEMHCTIATE WIEHE! MOTHOHIIMDOBAHHOTO DATA



LIAUFIFILIT WORMYLY B LWALCL LWSEUIARIN YR BhiAG/iAlb “LICHEL MCLFIYETLEL PSR W A

budomaTIn. 3TOT pAX YAOEISTEOPAST CASIYIOMMM Y CIOBHAM:

- { ay + A1, ecnu (n + 2) 1éTHoe
R T ecnu (n + 2) neudTtHoe

IIpamuTe OEa NEPEEIX WISHA PABHEIMH EIHHHIE DEYMHCIHTE 3HAYCHHA [EPEEIX JEATUATH
qnenoe. [locTpotite rpadmk.

2. OcHOBHBIE yIIpaBIsIoNIMe CTPYKTYphl. biok cxemsl. [11a6mons! koga
OcHoBHBIE yTpaBisitomue CTpyKTyphl. biiok cxemsl. [11aGmonbr Koga

bunet 2

1. Windows. Tane dafinos.
2. Access. Hopmanuzanua 0az gaussnx. [lepeas sopmaneHas gopua.
3. IlpaxTHueckHe 2aJaHHA:

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 onepannuy U BEIPaXKEHHUS.

AJNTOpUTMBI C BETBICHUSIMHU
Jlornyeckue onepanuu U BIPAKEHUS.

4. AnropuTMBI ¢ BIOXKEHHBIMH BETBIIEHUAMU. [IprMepsl.
ANTOpPUTMBI C BIOKEHHBIMU BETBICHUSMU. [Ipumepsl.

5. Aunroputmbl ¢ 3aaHdeM oOjacTeld Ha IUIaHE CHUCTEeMaMH M COBOKYITHOCTSIMH
MaTeMaTU4ECKUX HEPABEHCTB.

AJTOpUTMBI C 3aJaHuEeM o0JacTeld Ha IUIaHE CHCTEMaMH M COBOKYIHOCTSIMH MAaTeMaTHUYECKHX
HEPABEHCTB.

6. Huxnsl ¢ mpenycnoBuem. [Ipumepsl airopuTMoB
[uxkael ¢ npexycnoBuem. [IpumMepsr anropuTMoB

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

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

Onnomepuble MaccuBbl. OpraHuzanusi 0OpaOOTKM >JIEMEHTOB MAacCCHBA, YAOBJIECTBOPSIOIIMX
3alaHHBIM yCJIOBUAM. [IpuMeps! anroputMos.

9. MeTonbl COPTHPOBKY 3JIEMEHTOB OJJHOMEPHBIX MaCCUBOB
MeTonb! COPTHPOBKH 3JIEMEHTOB OJHOMEPHBIX MACCHBOB

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

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

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

13. Anroput™ u nporpamma pelieHus: KBaJpaTHOIO yPaBHEHUS C IPOBEPKON KOPPEKTHOCTHU
HCXOJHBIX JTaHHBIX

AJTOpUTM U MporpaMma pellieHusi KBaJpaTHOTO YpaBHEHHUS C MPOBEPKON KOPPEKTHOCTH MCXOIHBIX
TaHHBIX



14. AnroputM M mnporpaMMa BBIYMCIIEHUS 3HAYEHUM 3aJaHHOM KyCOYHO-HENPEPBIBHON
byHKIIH
AJTOpPUTM U MpOrpaMMa BBIYHCIICHUS 3HAYCHUN 33JaHHON KyCOUHO-HENPEPHIBHON (QYHKITUH

15. Anroput™ 1 mporpaMma HaxoKJIEHHUSI CyMMBbl 33JJaHHOTO YHCJIa YIEHOB YHUCIOBOTO psiaa
¢ 3a7aHHOM (hOpMyJTOi OOIIIETO YieHa YHCIOBOTO Psiia
AJTOpUTM U IIporpaMma HaxXxoXJACHHUS CyMMbI 3a/IaHHOTO YHUCJIa YICHOB YHCIIOBOTO psAa ¢ 3aaHHOMN
dhopmyIoit 001Iero 4wieHa YuciaoBoOro psaa

16. AnroputM u mporpamma TaOynupoBanus ¢yHkimu Y=F(X) Ha 3amaHHOM OTpe3Ke
yuciioBoil ocu OX ¢ 3amaHHbBIM marom h
Anroputm u iporpamma TadynupoBanus ¢hyakiun Y=F(X) Ha 3aganHoM oTpe3ke unciaoBoit ocu OX
C 3aJjaHHBIM IIaroM h

17. Anroput™m u mporpamMma HaxOXXIEHHUS CyMMbl U KOJIMYECTBA 3JIE€MEHTOB OJHOMEPHOTO
MacCHBa, 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
BO3PAaCTaHUIO
AJTOpUTM U IporpaMma COPTUPOBKH JIEMEHTOB OAHOMEPHOI'O MAacCHBa MO BO3PACTaHUIO

19. Anroput™ 1 nporpaMMma HaxoX/I€HHUs IPOU3BEIECHUS ABYX 3alaHHBIX MaTpHUI]
AJTOpUTM U IpOrpaMMa HaXOXKICHHs MPOU3BEACHUS IBYX 3aJaHHBIX MaTPHULL

20. AnropuTt™ M noAnporpamMma nporeaypa, Koropast o 3aaHHOH €il MaTpuIle BBIYUCIISET U
BO3BpAIIAeT B TOUKY 0OpalleHus! TPAaHCIIOHUPOBAHHYIO UCXOIHYIO MaTPUILY
AJropuT™M W TOANpOrpamMma IMpolenypa, KoTopas MO 33JaHHOW €H Marpule BBIYHCISCT U
BO3BpAIacT B TOUKY 0OpalleHus! TPAaHCIIOHUPOBAHHYIO UCXOIHYIO MaTPUILY
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