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1 ey u1 3212494 M3y4YeHUs JUCHUILUIUHBI (MOTYJIs1)

1.1 Ileab ocBOeHUsI TUCUHUILIMHBI

Lenmn w3ydeHHWs] AUCHMIUIMHBI OIpPEICNIEHbl TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BBICHIEr0 MPOQecCHOHANbHOI0 00pa3zoBaHus. Llenn n3yueHus: TUCUUIIIMHEIL
cootHecena ¢ ooumu rensimu OOIT BITO o HanpaBieHHIo U CTIEHUATFHOCTH, B paMKax
KOTOpPOM mpenojaércst AMCUUIUIMHA. 3ajJjauyd M3Y4EeHUs JUCLMIUIMHBI OXBaThIBAIOT
TEOPETUYECKUM, TII03HABAaTEIbHBI M IPAKTUYECKUH KOMIIOHEHTBI JEATEIbHOCTH
IIOJIrOTaBJIMBAEMOr0 OakajaBpa.

Jucuummuza b1.B./IB.05.02 «MaremaTnueckoe MOJEIMPOBAHUE CUCTEM YIIPABICHUS»
UMEET CBOCH IIeJIbI0 M3Y4YE€HUE OCHOBHBIX 3TAIlOB, METOJOB U AJITOPUTMOB IOCTPOEHUS
MaTeMaTHYECKUX CTATHYECKUX M TUHAMUYECKHX MOJEIeH 0OBEKTOB U CHCTEM.

1.2 3agaun AMCHUILIMHEI

® IIO3HAKOMUTH 06yanomec;1 C IIOCTaHOBKOM 3aJa4 U OCIIMH MaTEMaTU4YCCKOIo
MOZACIIMPOBAHUS, C TUIIAMU MAaTCMAaTUUICCKUX MOI[GHGfI;

® IIO3HAKOMUTDH 06y‘IaIOH_II/IXC$[ ¢ 00/1aCTBIO IIPUMCHCHHA W OTallaMH BbIIIOJIHCHUA
aHaJIM3a TEXHUYECKUX 00BEKTOB M CHCTEM YIIPpABJICHUA,

® AaThb IIPCACTABJICHUC 00 OCHOBHBIX THIIaX JaHHBIX W IIKajJdax I UX (I)I/IKCB.I_II/II/I;

® IIO3HAKOMHUTL C IAPaMCTPUYCCKMMH MW  HCIIAPpAMCTPHUUYCCKUMU  MCTOJaMHU
MNEPBHUYHOI0 aHajin3a SKCIICPUMCHTAJIbHBIX JaHHBIX

® Hay4YuTb MPUMCHATb OCHOBHBIC MCETOAbI CHCTCMHOI'O, CTPYKTYPHOIO H
HUMHUTAIMUOHHOI'O aHaJIn3a U MOJACIIUPOBAHUSA, IIPOBOAUTL aHAJIM3 Ka4€CTBA MOACIIN
110 KOJIJMYCCTBCHHBIM ITOKa3aTCIIsAM,

®  1aTh NPEACTABICHUE O MOCTPOCHUU MOJEIEH KOMIIJIEKCHBIX CHCTEM, OCHOBHBIX
TUIAaxX OMIMOOK MOJIEIMPOBAHMS U CIIOCO0AaX UX yderTa.

1.3 MecTo AucuuIuIinHbl (MOLYJIs1) B CTPYKTYpe 00pa3oBaTebHOM NPOrpaMMbl
Huctunnuaa b1.B.JIB.05.02 «Marematuueckoe MOJESIHPOBAHUE CHUCTEM YIIPABICHUS

OTHOCHUTCS K 4acTH, popMHUpyeMoi ydacTHUKaMH 00pa30BaTeNbHBIX OTHOLIEHUI TUCITUTLIMHBI TIO
BbI0OpY brioka «/luctummunel (Moaynn)" yd4eOHOTO IIaHa.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3yuenune nanHoOM y4eOHOW TUCIUIIIIMHBI HAMPaBIEeHO Ha (OPMUPOBAHKE Yy 00yUAIOIIHUXCS
npodeccuonansubix komnerenuui [1K-1, TTK-5:

KOH 1 HAMMCHOBAHUC I/IH,HI/IKEITOpa*

Pe3yJ'IBTaTI)I O6y‘l€HI/IH 110 JTUCIHUIITIMHE

MIK-1 Cnocoben AEMOHCTPUPOBATD 0a30BbIe 3HAHMS MATEMATHYECKHX H eCTeCTBEHHbIX HayK, OCHOB
NMporpaMmMmupoBaHus U l/lH(l)OpMal[l/IOHHl)IX TEXHOJOTnii

IIK-1.1. 06.001A
Pa3paboTka u oT/IaaKa MporpaMMHOTO KOfa

3HaeT

0a30BbIf MaTEeMAaTHYECKHH W aNTOPUTMUYECKHH ammapaT
CBSI3aHHBIN C MPHUKIATHON MaTeMaTHKOi, WH(POPMATHKON U
TeopHel CUCTEM

ymeer

BBINOJIHATh  CTAHJAPTHBIE JEWUCTBUS, pemarh THIIOBBIE
3aJa4d C YYETOM OCHOBHBIX IIOHATHMH W  0O0muX
3aKOHOMEpHOCTEH, (OpMYJIHpPYeMbIX B paMmKax 0a30BBIX




Kon n HanmeHoBaHMe HHAUKATOpa™

Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE

JUCUUIUIMH MaTeMaTHKU, WH(GOPMaTHKA M ECTECTBEHHBIX
HayK

BJajeeT

HaBBIKAMH PELICHUS IPAKTHIECKUX 3a/1a4, 0a30BbIMU 3HAHHS
€CTECTBEHHBIX HAayK, MAaTeMaTHKH | HH(OPMATHKH,
CBSI3aHHBIMH C TIPUKIATHON MaTeMaTHKOW, HHPOPMATHKOM
U TEOPUEHN cHCTEM

MPOrpaMM MojeJIMpOBaHHs

IK-5 CpoocoGeH uHcnoab30BaTh COBPeMEHHbIe MeTOAbl pa3padoTKU M peanu3alud KOHKPETHBIX
aJITOPUTMOB MaTeMAaTHYeCKHX MojeJieli Ha 0a3e A3bIKOB NMPOrPAMMHPOBAHMS M NMAKETOB NPHKJIAJHBIX

HUIIK-5. 40.011. ITpoBeneHre HAy9IHO-
HCCIICIOBATENBCKHUX U OIBITHO-KOHCTPYKTOPCKUX
Pa3paboTOK IO OTAENBHBIM pa3JiellaM TEMBI

3HaeT

METOJIBI MaTeMaTHIECKOTO " JITOPUTMHUYECKOTO
MOJENUPOBAaHUs  IPU  PELICHHH  TEOPETUYECKUX U
MIPUKIIAAHBIX 3aj]ja4, CBA3aHHBIX C MOIEIHUPOBAHUEM CHCTEM
yIpaBJIeHUs

ymeer

MIOHUMaTh W TPUMEHATh Ha MpPaKTHKE KOMIBIOTEPHbIE
TEXHOJIOTHH Ul PELICHUs Pa3JIMuHBbIX 3a7a4, CBA3aHHBIX C
MOJIEIMPOBAaHHEM CHCTEM YIPaBICHUS

BJajieeT

METOJaMH  MAaTeMaTHYeCKOT0 W aJIrOPUTMHYECKOTO
MOJENMPOBAaHNUSA IPH  PEIICHHH  TEOPETHUECKHX H
TIPUKJIAHBIX 33714, CBSI3aHHBIX C MOJICITMPOBAHUEM CHCTEM
yIpaBIeHUs

P€3yJII)TaTI>I O6quHH$I M0 JUCHUIINIMHE JOCTUT'AIOTCA B paMKaX OCYIICCTBIICHHA BCEX BUJI0B
KOHTAKTHOM Y CaMOCTOSATEIbHON pa6OTBI 06yqafoumxc;1 B COOTBETCTBUU C YTBCPIKACHHBIM

y4€OHBIM IIJIaHOM.

WHanKaTopsl AOCTHKEHHS KOMIETEHIMHI CYMTAIOTCS chOPMUPOBAHHBIMU ITPHU JOCTHXKEHUH
COOTBETCTBYIOILIUX UM PE3YJIbTaTOB O0yUECHHUSI.

2. CTpyKTYypa M coepkaHue TUCHUILTHHBI
2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
OOm1ast Tpy10€MKOCTh TUCIUILTHHBI cocTaBiseT 3 3a4. ef1. (108 wacoB), ux pacnpenenenue

0 BHJIaM pa0oT MpeACTaBICHO B TabIuUIEe
(0na cmyoenmog OPO)

Bun yuebHoit paboThl Bcero CemecTtpbl
4acoB (gackl)
7

KonraktHasi pa6ora, B TOM yHcIe: 44 3 44 3
AyIuTOpHBIE 3aHATHS (BCEro):

3aHsATUA JEKIIMOHHOIO TUIIA 14 14
JlaGopaTopHbIe 3aHITHS 26 26
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI,

MIPAKTUYECKHE 3aHSTHSI)

HNuasi koHTaKkTHasi padora:

KonTtposns camocrositensHoit paboTs! (KCP) 4 4
IIpomexyrounas arrectauus (MKP) 0.3 0.3
CamocrosiTejibHasi pa6oTa, B TOM YHCJI€: 28 28
ITpopaboTka yuebHOro (TEOpeTUYECKOro) MaTepuana 28 28
[ToaroToBKa K TEKyIeMy KOHTPOJIIO




KoHTpoJib: 35,7 35,7

IToaroroBka K 3K3amMeHy

OO0mas Tpy10eMKOCTh gac. 108 108
B TOM "HCIe KOHTaKTHAs | 43 443
padora
3a4. eJl 3 3

2.2 CTpyKTypa A¥CUMIIIMHBI
Pacnpenenenue BuioB yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3JieaM JAUCHUILIUHBI.
Pa3zensl (TeMbl) TMCHMIUIMHBI, H3ydaeMble B 7 ceMectpe (ouHas popma)

KomnuecTtBo yacos
Bueayaur
Ne HammenoBanwme paznenos (Tem) Beero Ays;Tg)T[;Haa opHyaa
pabora
J | 1I3 JIP | CPC
1 2 3 4 5 6 7
1 OcCHOBHBIE METOJIOJIOTHYECKHE HOAXOMIbL K 5 9 i 9 4
MIOCTPOCHUIO MATEMATUYCCKIX MOJICIICH
2. |MaremaTu4ecKkoe MOJICIUPOBAHUE. 10 2 - 4 4
3 VccrenoBanre MaTeMaTHISCKIX MOJICIICH 10| 2 i 4 4
" |TexHHYECKHUX OOBHEKTOB U CUCTEM YIPABICHUSI.
4.  |CucTeMHBIN aHAIIU3. 10 | 2 - 4 4
5.  |CTpyKTypHBIH aHAIN3. 10 | 2 - 4 4
6. |MIMuUTanMOHHOE MOJICTUPOBAHUE. 10 2 - 4 4
7 KommbroTepHbIe Cpeibl MOICTHPOBAHUS CUCTEM 101 2 i 4 4
yIpaBIeHUsI.
UTOI'O no pazdenam oucyuniusl 70 | 14 - 26 28
KonTpons camocrositensHoit pabotsl (KCP) 4
[Tpomexxyrounas arrecranus (MKP) 0,3
ITonroTroBKa K TeKyleMy KOHTPOJIIO 35,7
OO61mas TpyA0eMKOCTh MO JUCITUILINHE 108 | 14 26 28

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapbl, JIP — naGopaTtopHble
3anstusa, CPC — camocrosTensHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCIUTTHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

®opmMma
HaunmenoBanue
No Coneprxanue pasjena (TeMbl) TEKYIIEro
paszzena (Tembl)
KOHTPOJISI
1 2 3 4
1. |OcHoBHBIE Mopenu cucreM. JIuCKpeTHBIE MOJEIH. JIP
Meroaosnornueckue |HempepbiBHbIe Mosiend. MeToonoruu Otuer o
MOAXOMAbI K MozenupoBaHus. [ [puHIUIEL 1 METOIBI 71abopaTopHOii
MOCTPOEHHUIO MIOCTPOCHMSI UMUTAIIMOHHBIX MOJIENIEH. pabore:
MaTeMaTUYECKHX AHanUTHYECKUN METOJ], METOJl CTATUCTUUYECKOTO (IO KaXKJIOMY
Moenen MozaemupoBanus (Monte-Kapio), METOIY
KOMOWHUPOBAHHBIH MMOAXO/. CTYJECHTBI
pa3pabaThIBaiOT
AITOPUTM
pelieHus




OTIpeIeIEHHOTO
KJlacca 3ajiad,
peau3yIoT 3TOT

AITOPUTM
IPOrPaMMHBIMH
CpeICTBaMH,
TECTUPYIOT €ro
paboty u
MPEJICTABISIIOT
OTYeT
IPENoAaBaTelio.
Marematnueckoe OcCHOBBI MaTEMaTUYECKOTO MOIeIMpOBaHus: enp  |JIP
MOJIeJTUPOBaHUE MOJIETTUPOBAHUS, IOHATHE MAaTEMAaTUYECKOM Otuer no
MO/IEJIA, OCHOBHBIE TPEOOBAaHUS K MaTEMATUYECKIM |I1a00paTOPHOM
MOJIETISIM. DTarbl MAaTeMaTHYECKOTO paborte:
MOJICJIMPOBAHUS TEXHUYECKUX OOBEKTOB M CUCTEM |10 KOXKIOMY
ynpanenus. Kinaccudukanus Mmoaeneit 00beKTOB  (METOIy
ynpasieHusi. OCHOBHBIE CITIOCOOBI TOCTPOECHHUS CTYJICHTHI
MaTeMaTHYECKHUX MOJIeNiell 00bEKTOB yIIPaBICHUS. (pa3padaThIBalOT
ANTOPUTMEI PeoOpa30BaHMS PA3TUIHBIX (HOpPM AITOPUTM
MIPE/ICTABICHUI MaTeMaTHUYEeCKUX MOJICICH. peleHus
[IpuHUKITBI TOCTPOEHUS AITOPUTMOB YIIPABJICHUS. |OMPEACICHHOTO
OO01as CTpyKTypa aJIrOPUTMOB YIIPABIICHUSI. KJlacca 3ajad,
Cunre3 6a30BbIX aAJITOPUTMOB YIIPABIICHUS. pean3yIoT 3TOT
QITOPUTM
IPOrpaMMHBIMHU
CpeacTBaMH,
TECTUPYIOT €ro
paboty u
IPEJCTaBIISIIOT
OTYeT
IIPENoAaBaTelio.
HccnenoBanue OCHOBHbIE IPUHIUIIBI UCCTIEA0OBAHUS JIP
MaTeMaTUYECKUX MaTeMaTHYeCKUX MoJieed 00bEKTOB U CUCTEM Otuer no
Moenen ynpaienusi. CeTeBble MOJIEIH. nabopaTtopHoi
TEXHUYECKHUX ABTOperpeccruoHHbIe Mojienu. [laccuBHBIN 1 pabore:
O00BEKTOB M CUCTEM |aKTHBHBIN 3KCTiepuMeHT. OCHOBBI TEOpUU 0 KaXJI0MY
YIIPaBJICHUS TJIAHUPOBAHUS IKCIIepuMenTa. [lepBUYHBIN aHATU3 |METOTY
SKCIEPUMEHTAJIbHBIX TaHHBIX, XapaKTEPUCTHKA CTYJIEHTBI
THUIIOB SKCIIEPUMEHTAJIbHBIX TaHHBIX. OCHOBHBIE  |pa3pabaThIBalOT
MOAXObl U METO/bI OIICHUBAHUS aJICKBATHOCTH AITOPUTM
MoJieNel. AITOPUTM UCCIEIOBAHUS peleHus
MaTeMaTHYECKHUX MOJIeel 00bEKTOB U CHCTEM OIIPEAEIEHHOTO

yrpasieHusi. OCHOBHBIE TPOTPaMMHBIE
WHCTPYMEHTAJIbHBIE CPE/ICTBA MOACTHPOBAHUS
O00BEKTOB M CUCTEM YIIPaBJICHUS

KJlacca 3ajad,
pean3yIoT 3TOT
AITOPUTM
POTPaMMHBIMH
CpeacTBaMH,
TECTUPYIOT €r0
paboty u
MPEJICTABIISIIOT




OTUECT

MIPENO/IaBaTelio.

CucreMmusblii aanus. |{OCHOBHBIE HOHATHS CUCTEMHOro aHaiau3a. Oomasg |JIP
TEOpHs CUCTeM. 3a/1auu U PYHKIIUU CUCTEMHOTO Otuer no
aHaIM3a: JEKOMIIO3UIIMUSA, aHAJIN3, CHHTES. nabopaTopHOI
[Ipunnumne! cuctemuoro ananusa. [lonstue pabore:
cucteMsbl. Kimaccudukariys CHCTEM IO Pa3IMYHBIM |10 KOKIOMY
MpU3HAKaM. Y POBHH Ka4eCTBa CUCTEM C METOIY
ynpaBieHrHeM. MeTo bl KaueCTBEHHOTO CTYJICHTBI
OIICHUBAHUSI CUCTEM. MeTO/IbI KOIMYECTBEHHOTO  [pa3palaThIBalOT
OIICHUBAHUS CUCTEM. MeTObl N3MEPECHUS AITOPUTM
KOMITBIOTEPHBIX CUCTEM. METO/IbI CUCTEMHOTO perieHus
MOJICITUPOBAHUS. OTIPEICIICHHOTO

KJ1acca 3ajJa4,
pPCAIN3YIOT 3TOT

JITOPUTM
IPOrpaMMHBIMHU
CpeJCTBaMH,
TECTUPYIOT €TI0
paboty u
MPEACTABIISIIOT
OTYEeT
MIPENo/IaBaTellio.
CtpyKTYypHBII Omnpenenenue cTpykrypHoro ananuza. [lokazarenu (JIP
aHaIu3 cTpykTyp. OO11as nponenypa CTpyKTypHOTO Otuer no
aHayn3a. [IpyHIMIIBI CTPYKTYpPHOTO aHaIM3a. nabopaTopHO
O YHKINOHATBHO-OPUEHTUPOBAHHBIE U paborte:
MH(OPMALIMOHHO-OPUEHTHPOBAHHBIE METOJJOJIOTUH (IO KAXKIOMY
CTPYKTypHOro aHanu3a. [loaxoasl u mporpaMMHbIE (METOLY
cpenctBa crpykrypHoro ananusza CASE-cpencTBa. |CTyIAeHTHI
OcHosHble Bo3MokHOCTH CASE- cpencts. pa3pabaThIBalOT
CewmetictBo crangapros IDEF JITOPUTM
peleHus
OTpeIeNIEHHOTO
KJ1acca 3azad4,
peain3yIoT 3TOT
AITOPUTM
IPOrpPaMMHBIMH
CpEICTBaMH,
TECTUPYIOT €ro
paboty u
MIPEICTaBISIOT
OTYET
MIpernoaBaTellto.
HMmuTanoHHoe 3amaun UMHUTAIIMOHHOTO MozienupoBanus. Obnactu |JIP
MO/JIEIIMPOBAHUE MPUMEHEHHUS MOJICJICH. DTaIbl TOCTPOCHUS Otuer o
Mozeneil. [IpeumyiiecTBa 1 HEJOCTaTKH "1abopaTopHOii
MMUTAIMOHHOTO MOJEIUPOBAHHUS. pabore:
WNHcTpyMeHTapuy UMUTAIIMOHHOTO 0 KaXKJIOMY
MozenupoBanus. Teopust MaccoBoro METONly
oOciyxuBanusi. CoCcTaB CHCTEM MaccoBOTO CTYJEHTBI
oOciyxuBaHus. TUIIBI CHCTEM MacCOBOTO pa3pabarbIBalOT




oOciry>kuBaHus. IMUTallMOHHAS MOJIENTh CHCTEM
MaccoBoro obcnyxuBanus. CBOHCTBa
MMUTAIMOHHBIX MOJIEIICH. DTanbl MOJACITUPOBAHHS.
[Ipouecc nocTpoeHnss UMUTAMOHHOM MOJENH.
AHanm3 pe3ybTaToOB MOJICITMPOBAHUSI.

QITOPUTM
petieHus
OTIpeIeNIEHHOTO
KJj1acca 3azad4,
peau3yIoT 3TOT

JITOPUTM
IPOrpaMMHBIMU
CpeICTBaMH,
TECTUPYIOT €T
paboty u
IPEICTaBISAIOT
OTYET
IpEenoiaBaTesio.
7. |KommbroTepHbie CoBpeMeHHbIE YHUBEPCAJIbHBIE KOMITBIOTEPHBIE JIP
cpeabl CpeAbl U A3bIKM UMUTALIMOHHOTO MoJenupoBanus. | Otder no
MOJIETTUPOBAHUS KommbrotepHbie cpeibl MOAETUPOBAHUS. nabopaTopHO
cucreM ynpasieHus |[loctpoenue Mozenel B KOMIBbIOTEPHBIX Cpeaax pabore:
JUISL IPOU3BOJICTBEHHO-TEXHOJIOTHUYECKUX U [0 KaXKJIOMY
COLMAJIbHO-9KOHOMHUYECKUX CUCTEeM. Buibl MeToay
MPUMEHSEMBIX CUCTEM U IIPUMEPHI (POPMHUPOBAHUS |CTYACHTHI
UMUTHPYIOLIMX Mojeneil. BosmoxHocTH pa3pabaTkIBaOT
WCIOJIb30BAHUS UMUTAIIMOHHBIX S3bIKOB. CBEJCHUSI [aITOPUTM
O COBPEMEHHBIX MPOrPaMMHBIX MPOAYKTaX B 3TOH  |pelieHus
oOnactu OIIpeIeIEHHOTO
KJiacca 3a/1ad4,
peayin3yroT 3TOT
QITOPUTM
IPOrpPaMMHBIMH
CpeICTBaMH,
TECTUPYIOT €ro
paboty u
IPEJCTaBIISIIOT
OTYET
IIPENoAaBaTelio.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
He npenycMmoTtpenst
2.3.3 JlaGopaTopHble 3aHATHS
®dopma
Ne HanmenoBaHue 1a00paTopHBIX paboT TEKYILETO
KOHTPOJIS
1 3 4
1. |AHaTUTUYECKUIA METOJ, METOJ CTATUCTHYECKOTO MOJICTUPOBAHUS Ortuer o
(Monre-Kapi0) 71abopaTopHOii
pabote
2. |Anroputmbl IpeoOpa30BaHuUs pa3IHIHBIX (POpM TpeacTaBIeHUI Oruer o
MaTEMaTHUYECKUX MOJENIEH. 1abopaTopHOit

pabore




3. |CunTe3 0a30BBIX AITOPUTMOB YIIPABJICHHUS. Otyer mo
1abopaTopHOii
pabore
4. |[TepBUYHBIN aHAU3 YKCIIEPUMEHTAIBHBIX JIAHHBIX, XaPaKTEPUCTHKA Otuer o
TUIIOB SKCIIEPUMEHTAIBHBIX JaHHBIX nabopaTtopHoi
pabote
5. |ANroput™m UcClIeJOBaHUS MaTEMaTHUYECKHX MOJIee 0ObEKTOB U CUCTEM Otuer no
yIIpaBJICHUSL. n1abopaTopHOii
pabore
6. |MeTobl Ka4eCTBEHHOT'O OLICHUBAHUSI CUCTEM. Otuer o
nabopaTopHOI
pabote
7. |MeToapl KOJIMYECTBEHHOTO OLIEHUBAHUS CUCTEM. Otuer o
1abopaTopHOii
pabore
8. |DyHKIMOHAIEHO-OPUEHTUPOBAHHBIC i HH(OPMAIIMOHHO- Otuer o
OpPUEHTUPOBAHHBIE METOJIOJIOTUU CTPYKTYPHOTO aHATU3A. nabopaTtopHoi
pabore
9. |OcnoBnbie Bo3mokHocTH CASE- cpencrs. OtueT o
nabopaTopHO
pabore
10. |UmuTanroHHas MOJENb CUCTEM MacCOBOTO OOCITYKMBAHHSL. Otuer o
nabopaTopHO
pabore
11. |Ananu3 pe3yabpTaToB MOJEINPOBAHHUS. Oruer no
nabopaTopHOI
pabore
12. |IToctpoenue Mozienel B KOMIBIOTEPHBIX Cpeax /sl MPOU3BOACTBEHHO- Ortuer o
TEXHOJIOTUIECKUX CUCTEM. 71abopaTopHOit
pabote
13. |Bo3MOXHOCTH MCIIOJIb30BaHHSI UMUTAIIMOHHBIX SI3BIKOB. Otuer o
1abopaTopHOii
pabore

3amura naboparopHoii padotsl (JIP), Bemmonnenue kypcosoro npoekta (KII), kypcoBoit
pabotsl (KP), pacuernHo-rpadumyeckoro 3amanus (PI'3), mamucanue pedeparta (P), acce (9),
kosokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

KypcoBble paboTsl HE TPETyCMOTPEHbI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHus AJIs1 CAMOCTOATEIbHONH padoThl
00y4aroIUXCH M0 JUCUMUILIIMHE (MOTYJII0)

Bung CPC

[TepedeHn yueOHO-METOIUIECKOTO 00ECTICUEHUS TUCITUTIITAHBI
IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM paObOThI

I/I3y‘-ICHI/IC JICKIIMOHHOTO

Marepuania, pabot. YTBepKICHBI

1. Metoauueckue yka3aHHsl MO BBINOJHEHHIO JaOOpaTOPHBIX
Ha 3acenanun Cosera (dakynpTeTa




[ToaroroBka oT4yera mo | MaTeMaTUk U KommbloTepHbIX Hayk PI'BOY BO «KyOI'Y».
naboparopnoit padore; | [Iporokon Ne 5 ot 05 mas 2022 r.
[TonroroBka k sk3ameHy.| 2. MeTtoanyecKkre yKa3aHus MO BHIITOJHEHUIO CAMOCTOATEIbHON
paboTel oOyuaromuxcs. YTBepxkaAeHbI Ha 3acenanuu CoBera
(akynpTeTa MaTeMAaTHKU U KOMIBIOTEpHBIX Hayk PI'BOY BO
«Ky6I'Y». IIporokon Ne 5 ot 05 mas 2022 1.

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydYaromUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JOPOBBS U BOCIIPUATHS UH(POpMALIUU:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B MieyaTHOM popme yBeIHMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4aTHoi (hopme Ha s3bike bpaiis.

J17ig U1 ¢ HapYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUiist i1 ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. O6pa3zoBaresibHbIE€ TEXHOJIOTHH

Coueranue TpPATUIIMOHHBIX O0pa30BaTENbHBIX TEXHOJNOTHUH B ¢dopMe JeKIud u
nabopaTopHbIX paboT. I[IpUMEHSIIOTCA KJIaCCMYeCKHE METOJbl, TaKhe KaK YCTHBIM OIpoc,
MUCbMEHHBIA OINpPOC, KOHTPOJIbHAs, TaK W WTEPATUBHBIE METOJbI: TPYIIIOBOM KOHTPOJIb,
JIUCKYCCUH, KOJTIOKBUYMBI.

Kaxxnip1ii cTyJeHT BBICTYIIA€T C TOKJIAJOM IO OJHOM M3 TeM MPOTrpaMMBbI Kypca, a TaKkxKe
OTYUTHIBACTCA MYOJUYHO TIO PEIICHUIO 3a/iay, MPEAJIOKEHHBIX B KaueCTBE CaMOCTOSTEIbHOU
paboTsl. cnonb3yroTcs NeKIusa-BU3yanu3alus, IpooieMHast JeKITHs.

B xome mnpakTHYECKMX 3aHATUNA NPEANOJIAraeTcsi HCMOJb30BAHUE KOMIBIOTEPHBIX
TEXHOJIOTHI TaKXe i MPEe3eHTAlMM 10 MaTepuanaMm J0KJIagoB. MHTEpakTUBHOCTh MOAAYU
MaTepHalia Mo JUCIUIUIMHE MPEINOIaraeT He TOJIbKO B3aMMOJCHCTBHS BHAA «IIPEMOJIaBaTEND -
CTYZIEHT» U «CTYAEHT - PENOAaBaTeIb», HO U «CTYACHT - CTYACHT.

Huckyccus. Bo0O3MOXXHOCTH TUCKYCCHU TMPEANOaracT yMeHHE BbICKa3aTh COOCTBEHHYIO
UJEI0, TIPEMJIOKUTh CBOM MYyTh PEIICHUs, apTyMEHTUPOBAHO OTCTAaMBATh CBOKO TOYKY 3pPEHUS,
CBSI3HO M37naraTh MbIcau. CTyneHTaM MpejiaraeTcs MPOAHAIM3UPOBATh BAPUAHTHI PEIICHUS,
00CyIuTh AOKIAJ, BRICKAa3aTh CBOE MHEHHE.

[Ipesentanms. IlpumeHeHHe Ha 3aHITUM KOMIBIOTEPHBIX TEXHOJIOTUUA TO3BOJIAET
CTyJIEHTaM BBICTPOUTH CBOHM JOKJIAgbl C MPUMEHEHHEM TpapUuecKhX IMaKeTOB M HWHBIX
WH()OPMAITMOHHBIX PECYPCOB VISl TOCTHIKEHHUS OOJBIIEH HATIISTHOCTH U3J1araéMoro MaTepraia u
KaK clieJICTBHE 0oJiee MOTHOTO U TITyOOKOTO MOHUMAHUS HOBBIX 3HAHUU.

Jns U1 ¢ OrpaHMYEeHHBIMU BO3MOYKHOCTSIMU 3JIOPOBBS MPEIYCMOTPEHA OpraHU3aLHs
KOHCYJIBTALINI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4, OIIeHO‘IHbIe H METOAUYCCKHUEC MaTepHUaAJIbI
4.1 OueHoyHble CcpeAcTBa JUIA  TeKylIero KOHTPOJS  YCIeBAeMOCTH M
MPOMEKYTOYHOM aTTeCTALMHU



OreHOuUHBIE CpelCTBA NPEJHA3HAYCHBI Ui KOHTPOJII M OLEHKH 00pa30BaTelIbHBIX
JOCTIDKEHUI 00yJaromuxcs, OCBOMBIIMX IMporpammy ydeOHoit aucrumiuasl b1.B.J1B.05.02
«MaTeMaTn4ecKkoe MOJICIMPOBAHUE CUCTEM YIIPABICHUS».

OneHouHbIEe CpPeNCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Ul MPOBEACHUS TeKyIero
KOHTPOJIs B (hOpMe TECTOBBIX 3a/1aHU, U POMEKYTOYHOH aTTecTanuu B (JopMe BOIIPOCOB U
3a/IaHUM K 3a4eTy.

OneHouHble CcpencTBa Ul HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH

3JI0pOBbsI BEHIOUPAIOTCA C YU€TOM UX WHAMBUIYATbHBIX TICUXO()U3UYECKIX OCOOCHHOCTEH.

— IIpY He0OXOAMMOCTH UHBAIMIAM M JINL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37J0POBbS
IIPEIOCTABIISAETCS JONOJHUTENBHOE BPEMs JUIsl IOATOTOBKH OTBETA HAa SK3aMEHE;

— IIPU NPOBEJICHUH IPOLEAYPbI OLIEHUBAHUS PE3yJIbTaTOB 00yUEHHs] HHBAJINIOB U JIULL C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHHUYECKHX
CPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIIbHBIMU OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TPOLESYpa OLICHUBAHUS pE3yJIbTAaTOB OOydYeHMsI 10 JAUCLUILUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponienypa onieHMBaHUs Pe3yJbTaTOB OO0Y4YEHHs HMHBAJIUAOB M JIUI[ C OrpPAaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3/I0pOBbsSl 1O JUCLUILIMHE (MOAYJIO) IMpeaycMaTpuBaeT NPEJOCTaBIIEHUE
uHpopmauuu B (opMmax, aZANTUPOBAHHBIX K OIPAaHMUYCHHUSIM HX 370pOBbS U BOCIPHUATUSA
uH(popMauu:

JUist I ¢ HapyILIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JUist i1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB IJIf TeKylleil U MPOMeKyTOYHOM aTTecTaluu

Kon HaumeHnoBanue
Ne KonTtpoaupyemsie pazaeins KOHTPOJIHPYEMOH OIICHOYHOTO CPE/ICTBA
n/n (TeMBI) AUCIUIIIIHBI* KOMIIETCHIINH (UJIH ee . IIpomesxyTouHas
Texylmuil KOHTPOJIb
YaCTH) aTTecTalus
OCHOBHBIE JlaGopaTopHas Bomnpock! Ha 3x3ameHe
METOJI0JIOT HYECKHE pabora 1-3
1 A TTK-1; TIK-5
MOJXO/bI K IIOCTPOEHUIO
MaTeMaTU4YECKUX MOJejIeH
Jlaboparopuas Bomnpock! Ha 3x3ameHe
2 Matemarndeckoe TK-1; TIK-5 paGora 4-8
MOJICIIUPOBAHHUE.
Hccnenosanue JlaGopartopHas Bormpocsr Ha 9K3amMeHe
MaTeMaTUYECKUX MOJIeNe pabora 9-14
3 A TTK-1; TIK-5
TEXHUYCCKUX OOBEKTOB U
CHCTEM YIIPABJICHHUS.
. JlabopatopHas Bompocs! Ha sk3amene
4 |C TIK-1; [TK-5 petop b
HACTEMHBIN aHAIIN3. -1; TIK- paGora 15-21
JlabopaTopHas Bompocs! Ha 3K3aMeHe
5 | CTpyKTypHBIH aHAIIH3. IK-1; ITK-5
PYKTYP ’ pabota 22-25




NMuTanoHHOE . JlaGopaTopHas Bonpock! Ha 9K3aMeHe
6 MOJIE/TPOBAHHE. MBS paGora 26-29

KoMIbIoTepHBIE CpeIbl JTaGopaTopHast Bompock! Ha SK3aMeHe
7 | MOIETMPOBAHHUS CHCTEM IK-1; TIK-5 | pabora 30-35

YIIpaBICHUS.

Ioka3aTesu, KpUTEPUHU M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

Kon u CooTBeTcTBHE YPOBHEH OCBOEHHSI KOMIIETEHIMHU IJIAHUPYEMbIM
HAaUMeHOBaHHe pe3yJibTaTaM 00y4eHHUsl M KPUTEPUSIM UX OLleHHBAHHUS
KOMIIeTeHIUI NOPOrOBbIi 0a30BbIil \ NPOABHHYTBIH
Ouenka
VY 10BIE€TBOPUTENBHO Xopo110/3a4TeHO OTnu4HO /3a4TEHO
/3a4TEHO
I1K-1 Cnocoben 3Haem OCHOBHBIE 3Haem CTpYKTypy U 3Haem CTPYKTYypy U
J€MOHCTPUPOBATh 3HAHUA U3 Pa3/eIIoB: HPUHIUITBL paOOTHI C IIPUHLIMIIBI pabOTHI €
0a30Bble 3HAHUS KOMIIBIOTEPHOTO cucTeMaMu 00bEKTaMU U
MaTEMaTHUYECKUX U | MOJECJIMPOBAHMUS KOMIIBIOTEPHOI'O CUCTEMaMU
€CTECTBEHHbIX HayK, | CUCTEM, UMEET MO/JICTUPOBAHMUS KOMIIBIOTEPHOI'O
OCHOB IIPE/ICTAaBICHHUE O CUCTEM, MOKET MOJIETTUPOBAHUS

IPOrpaMMHPOBAHHS
1 TH(POPMAITMOHHBIX
TEXHOJIOTUI

CYIIECTBYIOIUX
MaKeTax MPUKIIAJIHbIX
porpamMmm
MOJIETTUPOBAHUS CUCTEM
yIIpaBJICHUS.

B3aMMOJECHCTBOBATh C
CYLIECTBYIOILUMU
IIaKeTaMU MPUKJIAIHBIX
nporpamm
MOJIEITMPOBaHUS
CUCTEM YIPaBJICHUS.

CHCTEM, MOKET
YBEPEHHO paboTaTh C
CYIIECTBYIOIIUMHU
MMaKeTaMM IMPHUKIAAHBIX
porpamMm
MOJICTTUPOBAHUS
CHCTEM YIPAaBJICHHUS.

Ymeem nzmarath
METOJIBI
KOMITHIOTEPHOTO
MOJEIUPOBAHUS,
peann30BhIBATh ATH
METOJIBI Ha SI3BIKE
MIPOTPaMMHUPOBAHUS
BBICOKOTO YPOBHS.

Ymeem pazpabatsiBath
METO/IBI
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS,
PCAIN30BBIBATE O3TU
METO/IBI Ha SI3BIKE
MPOTPaMMHUPOBAHHUS
BBICOKOTO YPOBHS

Ymeem TtBOpUECKHN
pa3pabarbIBaTh
METOMBI M aITOPUTMBI
METO/bI
KOMIIBIOTEPHOTO
MOJICJIUPOBAHMUS,
peann30BBIBAThH OTH
METO/bI Ha S3bIKE
IPOTPaMMHUPOBAHUS
BBICOKOT'O YPOBHS

Braoeem nexotopbiMu
METOJIaMH I 337124 13
yKa3aHHbIX Pa3/eNoB.

Braoeem merogamu u
TEXHOJIOTHSIMHU IS
3a/1a4 U3 YKa3aHHBIX
pas3eion

Braoeem
Pa3HOOOpa3HBIMHU
METOJIaMU U
TEXHOJIOTHUSIMU JIJIS
3aJ1a4 U3 YKa3aHHBIX
pa3eson

I1K-5 Criocoben
HCIIOIB30BaTh
COBPEMEHHEIE
METOJIbI pa3paboTKu
U pean3aiuu
KOHKPETHBIX
QJITOPUTMOB

3Haem HEKOTOpBIE
AJIITOPUTMBI PEILICHUS
TUMIUYHBIX 3a/1a4
MaTeMaTH4ECKOI0
MO/IETTUPOBAHUS

3naem onTUMalLHEIE
AITOPUTMBI PEIICHUS
THUIINYHBIX 33124
MaTeMaTHYECKOTO
MOJICITUPOBAHUS

3naem pazHooOpa3Hbie
MaTeMaTHYECKUe
OIITUMAJIBHbIC
aJITOPUTMBI PELICHUS
TUIIMYHBIX 3a1a4
MaTeMaTHYeCKOTro
MO/ICITMPOBAHUS




MaTeMaTHYeCKUX
Mozeneii Ha 0aze
SI3BIKOB
[IPpOrpaMMUPOBAHUS
U [IaKETOB
HpI/IKJIaI[HBIX
porpamMm
MO/ICITUPOBAHUS

Ymeem peanin3zoBbIBaTH
IIPOrpaMMHO U
HCIIOJIb30BaTh Ha
IIPAKTUKC aJITOPUTMbI
JUIS 3a/1a4 U3
YKa3aHHBIX pa3/eioB.

Ymeem naxomuts,
aQHAIN3UPOBATh,
peaan30BbIBATh
MPOTrpaMMHO U
HCIOJIb30BaTh Ha
MPAKTUKE aJITOPUTMBI
IUIA 3a71a4 U3
yYKa3aHHBIX pa3/IesioB

Ymeem naxomntse,
TBOPYECKHU
aHATM3UPOBATh U
peann30BbIBATH
MIPOrpaMMHO
MaTeMaTH4YECKHUE
ITOPHUTMBI JUTS 337129
U3 YKa3aHHBIX
paszenoB

Braoeem nndopmarnmeit
0 BO3MOYKHOM
BBIYHCIIUTEILHOMN
HEYCTOMYHUBOCTH
KOPPEKTHO
IMOCTABJICHHBIX 3a1a4

Brnaoeem
uHdopmaruen u
HEKOTOPBIMH METO/IaMU
KOHTPOJIS BO3MOKHOMH
BBEIUHMCIIMTEILHON
HEYCTOMYNBOCTH
KOPPEKTHO
IIOCTaBJIECHHEIX 3a71a4

Bnaoeem
nHpopMmanuen u
METOJIaMU KOHTPOJIS
BO3MOKHOH
BBEIYHMCIIMTEILHOM
HEYCTONYHUBOCTH
KOPPEKTHO
MOCTaBJIEHHBIX 3a71a4

3adeTHO-)K3aMeHAITHOHHDBIE

(3x3ameH/3a4eT)

BOl'[pOCbI AJI MOATOTOBKH K 3K3aMel—[y

BOoo~NoORWNE

[EEN
=

HEOJAHOPOAHOCTh. CTPYKTYpUPOBAHHOCTD.
12. ]JluHaMUYeCKUE CBOKWCTBA CUCTEM.
13. CuHTeTHuUecKue CBOICTBA CUCTEM.
14. VmuTanMoHHOE MOJETUPOBAHUE, IPEUMYIIECTBO U HEAOCTATKU
15.  CTpykTypHBIil aHaIU3, IPEUMYIIECTBO U HEAOCTATKU

16. VcmoBus peanu3anuu MOJCIH, TIOHATHS UHTEPESHTHOCTH M aJICKBATHOCTH
17. Mogenb «UepHslii siuk». OMUOKU TOCTPOSHUS MOJICH «UEPHBIN SIITHK.
18. Monenb «benbrit smmk». [IpenMyinecTBa U HeJTOCTATKH.

19. TIlougarue

yaIydmaronero BMEIaTcIbCTBA.

20.

MaTepuabl

il ¢

Ornpenenenue MOICNN, €€ CBOMCTBA U XapaKTEPUCTHKHU.
Bunet u pyHKIIMN MOENEH.
MoaenupoBaHH€e Kak OJIMH U3 OCHOBHBIX 3TAllOB AHAJIN3A.
Maremarnueckue mojenu. Kinaccudpukaius MaTeMaTHYECKHX MOJICIICH.
[Toctpoenne mateMarnueckux Mojenei. KoimuecTBeHHbIE U KAUECTBEHHBIE MOJICIIH
OrnpezeneHre U OCHOBHBIE 1IATM MPOLECCa MOAECIIUPOBAHUS
Onpenenenue cuctemsl U ee cBoiicTBa. [loHsTHE ynpaBieHue.
Omnpenenenre TeXHUYECKOT0 00bekTa. [loHsATHE yrpaBIeHNEe TEXHUYECKUM 00BEKTOM.
[Tonsitue nenu cuctempl. CyObEeKTUBHBIE U OOBEKTUBHBIC 1EJTH.
0. TIIpobnemHas cuTyalys U CIOKHOCTD BBISIBIICHHS 1IeTeit
Cratuueckue cBoiictBa cucteM. LlenoctHocTs. OTKpBITOCTH. BHYTpeHH s

HpO6JICMLI W BapUAHTBI PCIICHUA Hp06HCMBI. IlonsTue

IlocnenoBaTeabHOCTH ATAIlOB MMPUKIIAAHOTO CUCTCMHOT'O aHAJIN34a.

MPOMEKYTOYHOM

aTTecTaluu

21. ®dukcanys ¥ TMarHOCTUKA MareMaThu4eckoi Moaesd. [1oaXoasl K U3BICYECHUTO
uH(pOpPMAIIUK U3 MOJICIIH.
22. CHOXXHOCTH COCTABIICHUS CITHCKA «CTECHKXOJICPOBY.
23. CTpyKTypHBIE IUarpaMMBbI U TUArPaMMBbI TIOBEACHHUSL.
24. lleneBeisBnenue. [IpoGiema moaMensl meau. OnpeiencHiue KpUTEPUEB H OTPaHUICHUH.
25.9KcnepuMeHTaIbHOE HcclieqoBanue cucteM. [Inanuposanue sxcnepumenta. [Ipsmeie u

KOCBEHHbBIE U3MEPEHHUSI.




26. Iloxxopl K TeHEPUPOBAHUIO AJIbTEPHATHUB B MOJICTUPOBAHUU. BBIOOp, MM pUHSATHE
pewenus. KonndecTBeHHbIE U KAUECTBEHHBIE CPABHEHUS AJIbTEPHATHB.

27. Tloxxoapl K MHOTOKPUTEPHAIHLHOMY BBIOOPY MaTeMaTHUECKUX MOJIeNIel. DKCIePTHBIH,
KOJIJIEKTUBHBIH BBIOOD.

28. Kak cooTHOCATCS “MOMeNb cocTaBa” U “MOJEINb CTPYKTYPhI” CUCTEMBI HH(OPMAITMOHHON
0€30I1aCHOCTH.

29.Yt0 noHMMaeTcs 1o MPOIECCOM ““IeKOMIIO3ULIN .

30. Crarnyeckue U TMHAMUYECKHE MOJIEIIN

31. HcnonszoBanue IDEF0 nnctpymenTapuii mpu MmoaenupoBanuu cucteM. 32.OCHOBHBIE
THUIIBI IIKAJ B U3MEPEHUSX.

33. IlosgcHure OTHOIIEHHUE ITIOHATHH “DIeEMEHT” U “KOMIIOHEHT”, “romcucreMa’.

34. Kaxue cymecTByrOT BH/Ibl B3aUMOAECHCTBHS MEXKy JIEMEHTAMU U KOMIIOHEHTaMHU
CHCTEeMBI HH(POPMALIMOHHOM Oe30macHOCTH?

35. BHyTpeHH:S U BHEIIHAA Cpela TEXHUYECKUX 00BbEKTOB U CUCTEM YIPABICHUS. YUET UX
BIIMSIHUS B MATEMATUYECKUX MOJEIISAX.

Ilepeyenb KoMmeTeHUMH (YACTH KOMIIETEHIUM), MPOBEPAEMbIX OIEHOYHbIM
Cpe/ICTBOM:

IIK-1 - Cnoco0HOCTH [1€eMOHCTPUPOBATH 0a30Bble 3HAHHUSA MaTeMATHYECKHX U
€CTeCTBEHHbIX HAYK, OCHOB IPOrPaMMMPOBAHUA U UH(POPMAIMOHHBIX TEXHOJIOT U,

IIK-5 - Cnoco0HOCTH HCHOJIB30BATH COBpPeMEHHbIe MeTOAbl Pa3padoTKu U
peaqu3anyu KOHKPETHBIX AaJrOpUTMOB MAaTeMaTHYeCKHX Mojejleid Ha 0a3e $3bIKOB
NMPOrpaMMHUPOBAHUS M MAKETOB NPUKJIAJIHBIX IPOrpaMM MO/eJIMPOBAHMNS.

4.2 MeToau4yecKne MaTepHalibl, ONpeaesolie NPpoueaypbl OleHUBAHUS 3HAHUIA,
yMeHHIi, HABBIKOB M (MJIM) ONBITA JAeATEJHHOCTH, XapPaKTePHU3YIOUIMX 3TaNbl
(opMupOBaHUA KOMIIETEHIUH

HUtoroBoii Qopmoil KOHTpoOJsi CPOPMHUPOBAHHOCTH KOMIIETEHIUH Yy oOOydarommxcs Io
nucuurniuHe b1.B.JIB.05.02 «MaTtemaTuyeckoe MOAEIMPOBAHUE CUCTEM YIIPABICHUS SBIISIETCS
9K3aMEeH B KOHIIE cenbMoro cemectpa. CTyIaeHThl 00s3aHbI CaTh K3aMEH B COOTBETCTBUU C
pacnrcaHueM U Y4eOHBIM MIIaHOM.

@OHJT OLICHOYHBIX CPEACTB MPOMEXKYTOUYHOW aTTECTAIMM COCTOMT K3 BOMPOCOB MU 3aJad K
AK3aMEHY M0 IUCLUIUIMHE.

DK3aMeH M0 AWCIUIUIMHE TPECIeNyeT Ielb OIEHUTh paldoTy CTyJEHTa 3a KypcC, MOIy4YeHUe
TEOPETUYECKUX 3HAHUH, UX TMPOYHOCTh, PA3BUTHE TBOPUYECKOTO MBIIUICHUS, MPUOOpETEHHE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl, YMEHUE MPUMEHSTh TOJYUYCHHbIE 3HAHUS ISl PEIICHUS
MpPaKTUYECKHX 3a]1a4.

dopma poBEICHHS YK3aMEHa: YCTHO.

DK3aMeHaTopy MPEeAOCTABISIETCS MPABO 33/1aBaTh CTYACHTaM JIOMOJHUTENIbHBIE BOIPOCHI 110 BCEH
y4eOHOM TTporpamMme AUCITUTUTHHBL.

Pesynprar cpmaum sk3amMeHa 3aHOCHUTCS MPENOJABATENEM B SK3aAMEHALIMOHHYIO BEIOMOCTb W
3a4ETHYIO KHUXKKY.

OHeHOqHBIe cpeacTtBa OJjid MHBAJIWJAOB U JIUI C OrPaHMYCHHBIMH BO3MOXKHOCTAMH 3O0POBBA
BLI6I/IpaIOTCH C YUCTOM UX MHIAWUBUAYAJIbHBIX HCHXO(bHSH‘{CCKI/IX 0COOEHHOCTEHA.
— IIpu H€O6XO}II/IMOCTI/I HHBaJIWJaM MW JIMIaM C OIpaHHYC€HHBIMHU BO3MOXHOCTAMH 3O0POBbBA
MpeaoCTaBIACTCA JOITOJIHUTCIBHOC BpEM JIAA TIOATOTOBKU OTBETA HA 3K3dMCHE;



— TpU TPOBEACHUU MPOLEAYPbl OIICHWBAHUS pPe3yJbTaTOB OOYyYEHUS HMHBAJIHMIOB U JIUI[ C
OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 3J0POBbs NPEAYCMAaTPUBACTCS MCIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— Npu HEOOXOAMMOCTH JJsl OOYYaIOUIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 37J0POBbS U
MHBAJIUOB MPOLEAYPa OLCHUBAHUS PE3YIbTATOB 00YUEHUS MO AUCIUTIMHE MOXKET MIPOBOTUTHCS
B HECKOJIBKO JTaIlOB.

[Tpouenypa olLeHUBaHUS pE3yJIbTATOB OOYYEHMsS] MHBAJIUJOB M JIUI[ C OIPAHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsl 110 JUCLUIUIMHE (MOJIYJI0) IpelycMaTpuBaeT IpeloCcTaBlIeHUe
uHpopmanuu B (opMax, aZanTUPOBAHHBIX K OTPAaHHUYCHHUSIM WX 3I0POBBS W BOCIPHITHS
nHpopmanuu:

Jlis i1 ¢ HapyIIEeHUsIMU 3pEHUS:

— B (pOpMe 3IIEKTPOHHOI'O TIOKYMEHTA.

JI1s L ¢ HapyIIeHUsAMHU CIlyXa:

— B (pOpMe 3IIEKTPOHHOI'O TIOKYMEHTA.

J1s AL ¢ HapyIeHUssMH OITOPHO-JBUIaTEIbHOTO alIapara:

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA.

5. IlepeyeHb OCHOBHOH M JONMOJHUTEJbHON Y4YeOHOH JHMTEPATYPBbI,

He00X0UMOi1 1JI1 OCBOECHHUSA TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHas JuTEpaTypa:

1. AxomnoB, A. C. UMuTarnimonnoe MoieirpoBanue. YueOHuK u npaktukym / A.C. AKOmoOB.
- M.: FOpaiit, 2020. - 390 c.

2. benos, I1. I'. YnpaBnenue puckamu, CHCTEMHBIN aHAIIU3 U MOJICIUPOBaHKE. YUeOHUK U
npaktukyM. B 3 gactsax. Yacts 2 / [L.T'. Benos. - M.: FOpaiir, 2019. - 252 c.

3. BBeaenue B MmaTeMaTHdecKoe MojieIupoBanue. YueoHoe mocodue. - M.: Jloroc, 2015. -
440 c.

4. TaneeB, D. M. Ontumuzanus. Teopus, npuMmepsl, 3a1aul. YuyeOHoe mocodue / 3.M.
I'amees. - M.: Jlenaun, 2015. - 344 c.

5. Ayouna, U.H. OCHOBbI TEOPUU UT'P / N.H. lyouna. - Mocksa: Orau, 2015. - 304

6. Banunxkuii, A. FO. Teopust pucka B crpaxoBanuu: MoHorp. / A.JO. UBanunxkuii. - M.
®axropuain [Ipecc, 2007. - 128 c.

7. UBanos, C. A. MoaenupoBaHue NporeccoB KOMMYHHUKAIIMM B HAYYHOM COOOILECTBE.
Y cTOolUMBbIE CTATUCTHUECKUE paCIIpeIeNieHUs] B KOMMYHHKAIIMOHHBIX cuctemax / C.A. MIBaHOB. -
M.: JIu6pokowm, 2010. - 120 c.

8. IOmarynos, M. I'. BBezieHne B Teopuio JUHAMUYECKUX CHUCTEM. YueOHoe mocobue /
M.T'. FOmarynos. - M.: Jlans, 2015. - 272 c.

9. Un¢popmaTuka 1 npukiaaHas MaTeMaTuka. Yue6Hoe nmocoodue. - M.: ACB, 2016. - 588c.

10. MareMaTudyeckue MOJICIM CHCTEM YIpaBJieHHWs. YdeOHoe mocodme. - M.:
WznatensctBo CIIGI'Y, 2000. - 340 c.

11. MonemupoBanue cuctem / .A. Exuzapos u ap. - M.: THT, 2013. - 136 c.

12. ®epotkun, . M. MatemaTiueckoe MOJEIUPOBAHUE TEXHOJIOTHUECKUX MPOILIECCOB /
N.M. ®enorkun. - M.: Jlenann, 2015. - 416 c.

JI1st OCBOCHMS JUCLUILIMHBI MHBAJIMAAMU U JIMIIAMU C OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
3/I0pPOBbS MMEIOTCS M3JAHUS B DJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOJIIMOTEUHBIX CHCTEMax
«Jlanp» 1 «Opai».

5.2 JlonosiHUTEIbHAS JIUTEPATypa:



1. Mopo3os, B.B. HccnenoBanue onepauuii B 3a1ayax u ynpaxsaenusx / B.B. Mopo3os,
A.T". Cyxapes, B.B. ®enopos. - Mocksa: ['ocrexuzaar, 2016. - 595 c.

2. IMaBnosckuii, FO. H. KommproTrepHoe monenupoBanme. YdeOHoe mocobue / HO.H.
[TaBnoBckwuii, H.B. benorenos, FO.U. bpoxackuii. - M.: ®usmarknaura, 2014. - 304 c.

3. [IporpamMupoBaHue, YUCICHHBIE METOJIBI U MaTeMaTH4eckoe Moxaenuposanue / W.I.
Cemakus u ap. - M.: KuoPyc, 2016. - 304 c.

4. Peitznun, B. . Matemarnueckoe MojienupoBanue. Yuebnoe nocooue / B.W. Peiiznun.
- M.: IOpaiir, 2016. - 128 c.

5. Pxkesckuii, C. B. UccnenoBanue onepanuii. Yuebnoe nocodue / C.B. PxxkeBckwii. - M.:
Jlans, 2013. - 480 c.

6. CucremMbl aBTOMATHYECKOTO pEryaupoBaHus. [IpakTUKyM IO MaTeMaTHYECKOMY
moaenupoBanuio (+ CD-ROM). - M.: ®enukc, 2015. - 464 c.

7. FOnosuu, B. . Maremarndeckue Moaenu ecrectBeHHbIX Hayk / B.M. KOmoBuu. - M.:
Jlans, 2011. - 336 C.

5.3. [lepuoauveckue M3IaHusA:
1. XKypnan «MoaenupoBaHrue CUCTEM U IIPOLIECCOB)
2. Xypnan «MopenrpoBaHue 1 aHaJIN3 JaHHBIX»

6. MeToanueckue YKa3aHusi AJA OO0y4YaKIIMXCS IO OCBOEHHUIO
TUCHUIUIAHBI (MOIYJIs1)

MeToanyeckue peKOMeHIAUN MPENoIaBaTeIsIM U CTyJIeHTaM
M0 COCTABJIEHUIO M BBINOJHEHUIO J1a00PATOPHBIX 3aIaHU I

Bce naGopatopHble 3amaHusl MPEIIOiarar0T HaNWCaHUE, OTJIAaJKy W TECTHPOBAHUE
IpPOrpaMMbl Ha OJHOM M3 SI3IKOB BBICOKOI'O YpPOBHSI pabOThl C 3ajayaMH MaTeMaTH4eCKOIo
MOJICTTMPOBAHUS CHUCTEM yrpaBieHHus. TpeOoBaHHs K mporpamme: WH(OpMAaIUS O perraeMoit
3a/1a4e 3ampanuBaeTCs B IUAJIOTOBOM PEKHUME, TPOTrPaMMa JIOJDKHA OBITh ONTHMAITbHA IO 00hEMY
BBIUMCJICHHH (TTOBTOPHBIE BEIYMCIICHHSI TOMyYEHHBIX paHee BETMUYUH HEJJOMYCTUMBI) U TI0 00beMY
naMsaTHu (Haan/IMep, B HUTCPAlMOHHBIX MCTOAAX B HNaMATHU COXPAHAKOTCA TOJIBKO TC YJICHBI
MOCIIE0BATEIHHOCTH, KOTOPHIE HEOOXOAUMBI JIJISl €€ MPOTOTIKEHHS).

TpeGoBanust K TMOAOOPY TECTOBBIX MPHUMEPOB: TMPOCTOTA, OTCYTCTBHUE 3aMETHBIX
BBIYUCIIUTCIIBHBIX HOFpCHIHOCTGfI ", €CJIM BO3MOXXHO, OTCYTCTBHUC NOTPCIIHOCTH METOAA, B TO K€
BpeMsl TECTOBBIE MPUMEPHI JOJDKHBI 005agaTh OOIIHOCTHIO, JOCTATOYHOM I TPOBEPKHU
AJIropyuTMa BO BCEX BO3SMOKXHBIX CUTyallUAX.

HenocpencTBeHHO Ha Ta0OpaTOPHBIX 3aHATUSAX CTYACHTHI MOJIYYAOT OT MperojaBaTens
WHIUBUAYAIBHOE 3aJaHUE II0 KOHKPETHOMY YHCIEHHOMY METOAY, IHIIYT IIPOrpaMMy,
OTIIAXXHUBAIOT M TECTUPYIOT €€ MO KOHTPOJIEM MPENo1aBaTesl.

Bonpmias gacte 7a00paTOPHBIX 3aJaHW TPHUXOIUTCS HA CAMOCTOSATEIBHYIO padoTy:
M3YYEeHHE TEOPEeTUYECKOr0 MaTephalia 1Mo KOHCIEKTaM JIeKIMH W MO0 OCHOBHBIM HCTOYHUKAM
JUTEPATYPBI, pa3pad0oTKa aJIrOPUTMa IMTPOrPAMMHON peal3aliy METO I, OTIIaIKa MPOrPaMMEbI Ha
KaKoM-THOO $S3bIK€ BBICOKOTO YpOBHS (MOJOOpP TECTOBBIX MPUMEPOB TaKXKE BXOIUT B
CaMOCTOSITEIIbHYIO padoTy).

B ocBoeHun AMCHMIUIMHBI MHBATUIAMHU M JUIIAMU C OTPAaHUYCHHBIMHA BO3MOXXHOCTSIMHU
3I0pOBbsl OONBINIOE 3HAYCHHE WMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

NuauBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONIUM WHIWBHIYyAIH3AUA O0YICHHUSI M YCTAHOBJIEHUIO BOCIIUTATEILHOTO KOHTAKTa



MCXKAY NOpernoaAaBaTciicM U 06y‘-IaIOH_II/IMC$I HWHBAJILJIOM WJIKA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMU 310POBbA.

7. IlepeyeHb WH(MOPMANUOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX NpPH
OCYIIECTBJICHUN Oﬁpa30BaTeJILHOFO nmponoecca 1mo IMCIamuIJJan-He (MO)IyJIIO)

7.1 Ilepeyenp WHGOPMALMOHHO-KOMMYHHMKAIIMOHHBIX TexHoJorui Bo3moxHO
KOHCYJIbTUPOBAHUE 110 JJIEKTPOHHOH MOYTE.

7.2 TlepeyeHb JHIIEH3MOHHOTO W CBOOOJIHO PACIPOCTPAHSIEMOr0 NMPOrPaAMMHOIO
odecreyeHus

1. OC Windows

2. MS Excel

3. MS Word

7.3 IlepeyeHb cCOBpeMeHHBIX NMPO}eCcCHOHATBHBIX 023 JaHHBIX U HHPOPMAIIMOHHBIX
CIPABOYHBIX CHCTEM
1. Dnexrponnas 6udaroreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

8. MaTepuajibHO-TEXHHYECKOE O0ecneuyeHue Mo JUCIHUNInHE (MOIYII0)

HaumenoBanue yueOHOM ayuTOPUH, €€ OCHAILIEHHOCTh

No Bun pabor
000py/IOBaHUEM M TEXHHYECKUMHU CPEIICTBAMU O0yUYCHUS

1. Jleknmonnsble 3anaTUs | JIGKHIMOHHAs ayauTOpHs, OCHAIlEHHAs IIPE3CHTAllMOHHON
TEXHUKOMN (poexTop, KOMITBIOTEP/HOYTOYK) u
COOTBETCTBYIOIUM IporpamMmmMHubIM obecnieuenueM (110).

2. JlaGoparopHbie JlaGoparopusi, YKOMIUICKTOBAaHHAas  CICIHMATU3UPOBAHHOM
3aHATUA MeOEIBI0 u TECXHUYCCKUMU cpeacrBaMu O6y‘-I€HI/I$[
KOMITBIOTEP/HOYTOYK) W COOTBETCTBYIOIIUM MPOTPAMMHBIM
obecneuenuem (110).

3. CamocrosiTenpHas Kabuner g caMocTosTenbHONH paOOThI, OCHAIIEHHBIN
pabota KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUEHHS K
cetn «l/HTEpHET», NMpOrpaMMON SKpaHHOIO YBEIMYEHUS U
00€eCre4YeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.
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