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1. I'Iepequb nnaHMpyembIX pe3ynbraTtoB 06yqe|-|m| no gaucuunninuHe (MOAanO), COOTHECEHHbIX C
nnaHnpyemMbiMU pe3ynbTataMmn oCBOEHUA 06pasoBaTeanoF1 nporpamMmm

VHMBepcaanble KoMnetTeHumnmn

Tabnuuya 1
HaunmeHoBaHue
KaTeropum Kon HaumeHoBaHue Koa n HaumeHoBaHue MHAUKaTOpa Pe3ynbTatbl
(rpynnbi) KOMMNeTeHLUn KOMMNeTeHLUn LOOCTMXKEHMA KOMNeTeHUUn obyyeHuns
KOMneTeHLun
He NpeayCcMOTpPeHbl y4eOHbLIM NIaHOM
O6wenpodeccmoHanbHblie KOMNeTeHUUU
Tabnuua 2
Kon HaumeHoBaHue Ko n HaumeHoBaHue nHanKaTopa AOCTUXKEHUSA PesynbTathbl
KOMMeTeHUUU KOMMNeTeHUun KOMMNeTeHUun oby4yeHus
He NpeaycMOTpPeHbl y4eOHbIM NIaHOM
MpodeccuoHanbHbIe KOMNEeTeHLUN
Tabnuua 3
Kon Kon u HanmeHoBaHue
HanmeHoBaHMe koMmneTeHUUU MHOMUKaTOpa AOCTUXKEHUA Pe3synbTaTbl 06y4yeHus
KOMMeTeHUun
KOMMeTeHUUH
MK-1 CnocoBHOCTL BLIMOMHATL NK-1.1 31 MNK-1.1

KOHUenTyanbHoe, d)yHKLl,VIOHaJ'IbHOG
N norn4yeckoe npoekTnpoBaHune
CUCcTeM cpeaHero n KpynHoro
MacwTaba u CroXXHOCTH

Ocyl.l.l,eCTBJ'IﬂeT KOoHLUenTyarnbHoe

NPOEKTUPOBaHNE MHGOPMALIMOHHBLIX

CUCTEM C y4eTOM TDEGOBaHVIVI

Lueneson ayauTopun n orpaHu4yeHumn

uenesblx nnaTgopm

3HaTb: MeToabl KOHLeNTyansHoro
NMPOEKTUPOBAHUS C y4ETOM
TpeboBaHwiA LileneBol ayanTopum
N OrpaHUyYeHni LeneBblX
nnatdgopm

32 MK-1.1

3HaTtb: MeToabl NNaHNMpoBaHns un
mMaTemMaTn4eckoro
MOAEenMpoBaHus
NHOPMAaLMOHHBIX CUCTEM
CpeaHero 1 KpynHoro maclutaba u
CMOXHOCTH

Y1 MK-1.1

YwmeTb: MNprmMeHaTs
UMWUTaLMOHHOE MOAENUpPoBaHne
CUCTEM CpedHero v KpynHoro
macltaba 1 CnoxHocTu

MK-3

CnocobHocTb pa3spabatbiBaTb
nporpammHoe obecneyeHue (MO),
BKIHOYasi MPOEKTMPOBaHWe, OTNaaKy,
npoBepKy paboTocnocobHOCTM U

mogudmkaumio NO

MNK-3.2

MpoekTupyeT 1 peanusoBbIBaeT
CTPYKTYpbI, Gasbl 1 XpaHunuwa
JaHHbIX

32 MK-3.2
3HaTb: MeToabl 1 cpeacTea
NpoeKkTMpoBaHusa 6a3 AaHHbIX

2. MecTo aucumMnnuHbl (MoAyns) B CTPYKType obpa3oBaTenibHOW NporpamMmmbi

MecTo AvcumnnunHbl B CTPYKType obpasoBaTenbHOW MporpamMMmbl: 4acTb, hopmMupyemasi yd4acTHUKamu
obpasoBaTenbHbIX OTHOLLEHUNA.

Tabnuua 4
Kon MpeawecTByOWME MapannenbHo ocBaMBaeMble
Mocneayowme AUCLUUNNUHBI
KOMMeTeHUMU AUCLUNJIUHbBI AUCLMNIIUHBI
MK-1 [MpakTnko-opmneHTMpoBaHHbIi | MogenuposaHue [MponsBoacTBEHHAsA NpakTuka:
NPOEKT; VMH(OPMaLMOHHBIX MPOLLECCOB M | NpeaaunioMHas npakTuka;
MpownsBoacTBeHHas cucTem Okcnnyatauns MHOOPMaLMOHHBIX CUCTEM

npakTuka: TexHoJ1orn4eckasa
(MPOEKTHO-TEXHOMNOrMYeckas)
npakTuka;

BesonacHocTb
NHMOPMaLMOHHBIX
TEXHOMOMWI U CUCTEM;
KopnopaTuBHble
NHOPMaLMOHHbIE CUCTEMBI;
KoHuenTyaneHoe
NPoeKTUpoBaHne n
ynpaeneHue paspaboTkon
NHMOPMALMOHHBIX CUCTEM;
HokymeHTUpoBaHue
NHOPMALMOHHBIX CUCTEM,;
HapexXHocTb 1 oueHka
KayecTBa MHPOPMAaLMOHHBIX
cUCcTEM




MK-3 OdoucHoe MogenvposaHue OkcnnyaTtauus MHOPMALMOHHBLIX CUCTEM;
nporpaMmmMupoBaHune 1 WH(OPMaLMOHHBIX NpoueccoB U | [ponsBoacTBEHHAsA NpakTyKa:
3MNeKTPOHHbIE hopmaThl CUCTEM ; npesaunniomMHas npakTuka
OaHHbIX; MpombILLnEeHHAs ANEeKTPOHUKa n
OcHoBbl HTML, CSS n JS; poboToTexHuKa
Ob6bekTHO-

OpUEHTUPOBAHHOE
nporpammMmMpoBaHue;
[MpakTMKo-OpMeHTUPOBAHHbIN
NPOEKT;

MpoekTupoBaHue n
pa3paboTka ceTeBbIX
NPUNOXEHWUN;
MpoekTupoBaHue 6a3 u
XPaHWUNULL, OaHHbIX;
MpoussoacTeeHHas
npakTuKa: TeXHonornyeckas
(MpoekTHO-TeXHONOrM4eckas)
NpakTuKa;

KoHuenTyaneHoe
NPOeKTUpoBaHue n
ynpasneHue paspaboTkon
MHPOPMAaLIMOHHBIX CUCTEM;
HokymeHTnpoBaHue
NHOPMALMOHHBIX CUCTEM,;
MpoekTpoBaHue 1
pa3paboTka UHTepdencoB
NHMOPMALMOHHBIX CUCTEM,;
KopnopaTuBHble
MHPOPMaLMOHHbIE CUCTEMBI

3. O6bemM AuCLUMNINHBI B 3a4€THbIX eAMHULAaX C YKa3aHMeM KOonnyecTBa akaAeMM4eCcKnMX 4acos,
BblAeneHHbIX Ha KOHTaKTHYI paboTy obyyarowmxca ¢ npenogaBsartenem (Mo Bugam y4eOHbIX 3aHATUN) U Ha
caMocToATeNnbHYI0 paboTy obyyarowmxcs

Tabnuua 5
Bup y4ye6HoM paboTbl Bcero yacoB Kypc 5
AynunTopHas KoHTakTHasA paboTa (Bcero), 12 12
B TOM YuCne:
NeKunoHHble 3aHaTus (J13) 6 6
nabopatopHble paboThbl (J1P) 0 0
npaktuyeckue 3aHsatus (M3) 6 6
BHeayanTopHas KOHTakTHas pabota, KCP 3 3
CamocTtosiTenbHas pa6oTa (Bcero),
B TOM YuUcrne: 89 89
nogroToBka k 13 44 44
caMoCTosATENbHOE U3yvYeHe maTtepvana 45 45
PopMbI TEKYLLEro KOHTPOJIS yCneBaeMocTu Bonpockl K ycTHOMY onpocy Bonpockl K ycTHOMY onpocy
PopMbl NPOMEXYTOYHOM aTTecTauum 3avetr 3aver
KoHTponb 4 4
UTOIO: yac. 108 108
UTOIO: 3.e. 3 3

4. CogepxaHue AUCLMNIIUHBI, CTPYKTYPUPOBaHHOE No TeMam (pasgenam), ¢ ykaszaHueM oTBeJeHHOro Ha
HUX KONMYeCcTBa aKafeMUYecKMX YacoB U BUAOB YYEOHbIX 3aHATUM

Tabnuuya 6
Ne HavmeHOBaHWe pasaena Buabl y4e6GHOM Harpy3ku 1 ux prp‘oeMKOC;b, yachbl
pasgena AUNCLUUNTUHBI n3 NP n3 CPC KCP OHT Bcero
ponb yacoB
MaTemaTuyeckme OCHOBBI
1 MogenMpoBaHuun, Buabl - 2 29 1 1 35
MOLENMPOBAHNS
MogaenvpoBaHue CRoXHbIX NPOLIECCOB
2 M CUCTEM; MaTeMaTUYECKMNE OCHOBBI - 2 30 2 1 37
TEOopUN IKCNEPUMEHTOB
MoaenupoBaHue NHPOPMaLMOHHbLIX
3 cuctem cpeactsamm CYBE[ ) 2 30 ) 36
WToro: 0 6 89 3 4 108




4.1. CopepXaHue NeKUMOHHbIX 3aHATUN

Tabnuua 7
Ne HanmeHoBaHMe CopaepxaHue nekuum . Kon-
n3 paanena Tema nekuum (nepeyeHb OUAAKTUYECKNX eQUHUL: BO
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) YyacoB
Kypc 5
1 | Matematunyeckne | MaTemaTnyeckue OCHOBSI, Bonpochl, cBA3aHHbIe C MaTEMaTUYECKUM 2
OCHOBBbI NPVHUUMbBI U METOAbLI TEOPUN MOZENMPOBaHNEM, C (DOPMOW 1 NPUHLIMMOM
MOLENMPOBAHUN, MOLEeNMpPOoBaHNs npeacTaBneHns MaTeMaTUYECKUX MOAENEN.
BUAbI MccnepoBaHue onepauuii - 3T0 pasgen npuknagHomn
MOLENMPOBaHNs MaTemMaTUKK, KOTOPLIN 3aHUMAETCS NOCTPOEHNEM
MaTemaTU4YecKknx Moaenen peanbHblX 3agay U NpoLeccoB
(3KOHOMMYECKUNX, cCouManbHbIX, TEXHUYECKNX, BOEHHbIX U1
ap.), X aHanM3om 1 npumMmeHeHnAMU. BonbLWMHCTBO 3TMX
MOZenen cBsi3aHo € BbIpaboTKoOM pekomeHaaumi no
NPUHATUIO «ONTUMAanbHbIX» PELUEHWUN.
2 | MogenupoBaHue MaTtemaTtunyeckun nogxon K 3agaya nnaHNpoBaHWS 3KCMEPUMEHTOB C 2
CINOXHbIX nnaHMpPoOBaHUIO MCNoNb30BaHNEM KOMMbIOTEPHBLIX Moaernen. OCHOBHble
NpoLIeCCOB U 3KCMEPUMEHTOB NOHATUSA TEOPUM NITAHNPOBAHUSA SKCMIEPUMEHTOB.
cuctem; dakTopHOE NPOCTPAHCTBO, Kraccudukaunsa akTopoB U
MartemaTunyeckue TUNbI NIAHOB 3KCNepMMeHTOB. [ocTpoeHne matpuy,
OCHOBbI TEOPUU nnaHupoBaHus. Bonpockl o6ecneyeHns TOMHOCTU 1
3KCMEPUMEHTOB [OCTOBEPHOCTU pe3ynbTaToB MMUTALMOHHOTO
MOLENMPOBaHUS.
3 | MogenvpoBaHue KoHuenuusa n apxutekTypa MoHsTne 6asbl AaHHbIX (B). Kakne mogenu gaHHbIx 2
MHopMaumoHHbIX | CYB[, mogenu 6a3 gaHHbIX, ncnonb3ytoTcsa B B[], OCHOBHbIE NOHATUSA PENALUMOHHbBIX
cuctem obuue noHATmA B: 3anuck, none, TMN NONS, rMaBHbIN KIHOY,
cpegcrteamum penAUMOHHbIX 6a3 AaHHbIX onpegeneHue n HasHadveHne CYB[], oCHOBbI OpraHnsaumm
cyb[ MHoroTabnuyHon B[, uto Takoe cxema B[], uTo Takoe
LLeNOCTHOCTb AaHHbIX, 3Tanbl CO34aHNSA MHOrOTabnnM4yHom
B ¢ nomowbto pensumnoHHon CYB[.
Wtoro 3a kypc:| 6
UTtoro: 6
4.2. CopepxxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne ( HammeHoBaHue HanmeHoBaHue Conepxanue nabopatopHoi paﬁoTb' Kon-
9 (nepeyveHb ouOaKTUYECKNX eOUHL BO
npP pasgena na6opaTtopHou paboTbl
paccmaTpuBaeMbIiX NOATEM, BONPOCOB) YyacoB
He NpefyCcMOTPeHbl y4eOHbIM NN1IaHOM
4.3. ConepxaHue NpakTUYEeCKUX 3aHATUN
Tabnuua 9
CopaepxaHue NpakTU4YeCKOro 3aHATUA Kon-
Ne HanmeHoBaHue Tema npakTuyeckoro .
n3 paanena 3aHSTUS (nepeyeHb ONAaKTUYECKNX eQUHUL: BO
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) YyacoB
Kypc 5
1 | MatemaTtunyeckne MpuHUMnel Npouecca dopmanusaums cuctem. Cucrema. dnemeHT. O6beKkT — 2
OCHOBbI MoAenupoBaHns csowicTBa u npouecc. Ceasu. Ctpyktypa. NepemeHHble,
MOLENMPOBAHUN, napamMmeTpbl U COCTOSIHUE CUCTEM.
BUAbI
MOLENMpPoBaHNs
2 | MogenupoBaHue KayecTtBeHHble MeToAbl Mogaenu npoueccoB 1 CUCTEM Ha OCHOBE AEKOMMO3MLMK U 2
CINOXHbIX onucaHns CUCTEM. arpernpoBaHusi. O6beKTHO-OpUEHTMPOBaHHOE
NpPOLIECCOB U MOLENMPOBAaHNE MHPOPMALMOHHBIX MPOLIECCOB U CUCTEM.
cuctem;
MatemaTunyeckue
OCHOBbI TEOPUU
9KCMEePUMEHTOB
3 | MogenupoBaHue KonnyecTBeHHOe onncaHune KonuuectBeHHoe MogennpoBaHue NHGOOPMaLMOHHbIX 2
MHPOPMAaLMOHHBIX | MHAOPMALMOHHBLIX NPOLIECCOB | MPOLECCOB 1 CUCTEM.
cuctem N CUCTEM.
cpeacTeamu
Ccyb[
WUtoro 3a kypc:| 6
UToro: 6
4.4. CopepxaHne caMoCTosTeNIbHOW paboThl
Tabnuua 10
[ Ne | HammenoBanume | Bup camocTosTenbHoi CopepxaHue camocTosTeribHOM paboTbl | Kon- |




n/n pasgena pa6oThbl (NepeyeHb OUAaKTUYECKNX eQUHUL; BO
paccmaTtpuBaeMbIX NOATEM, BOMPOCOB) yacoB
Kypc 5
1 | OcHoBHble MoaroToBKa K NpakTU4eCcKnM OcCHOBHbIE NOAXOAbI K MaTeMaTU4eCcKkomy
NoHATUS O 3aHATUSAM, CAaMOCTOSATENBHOE | MOAENMPOBaHUIO, TUMbI U KNaccudukaums Mogenen.
MOJEeNMpPOBaHUw, u3yyeHne matepuana MeToabl hopMrpoBaHUA MaTeEMaTUYECKMX MOZENEN. 29
BUAbI (koHCnEKT) KomnbloTepHble Moaenu.
MOJenMpoBaHust
2 | Nposenexue MoaroToBKa K NpakTUYeCcKnM 3agaun npeHTudpmkaumm B MogenmpoBaHim
9KCMEPUMEHTOB N | 3aHATUSIM, CAMOCTOATENbHOE | MH(POPMAaLUOHHBLIX NpoueccoB. OCHOBHbIE NOHATUS
mMogenupoBaHue n3y4yeHue matepuana TEopun NNaHNpPOBaHNSA AKCNepuMeHToB. PakTopHoe
CMNOXHbIX (koHCnekT) NpPOCTPaHCTBO, knaccudukaums akTopos 1 TUMbl NNaHOB 30
npoLeccoB U aKcnepumeHToB. NpumeHeHne MeTo40B ONTUMMU3aLMM B
cucTem mMaTeMaTnyeckom mMozenuposaHum. Mogenu B
afanTUBHbBIX cucTeMax ynpaenenunsi. Metoabl NpuHATUSA
peLleHnn.
3 | MogenupoBaHue MoaroToBKa K NpakTUYeCKUM KomaHgpl ynpaBneHus cTpyktypown 6a3bl aaHHbIx. O630p
WH(OPMALMOHHBIX | 3aHATMSAM, CAMOCTOATENbHOE | COBpPEeMEHHbIX TEHAEHUUI B Teopuu 1 npakTuke 6a3
cuctem n3y4yeHue matepuana OaHHbIX
cpegcreamm (koHCNEKT) PacnpeneneHHble 6a3bl 4aHHbIX. OGBbEKTHO-
cyb4 OpUWeHTMpOBaHHble 6a3bl gaHHbIX. OLAP TexHonornu. 30
[dnarpaMmmMbl MOAENW CYLLIHOCTb-CBA3b.
OcHoBHble noHATUs ER-gnarpamm. O6o3HaveHne
CywHocTu n ceasen. KoHuentyanbHas u pusnydeckas ER-
Mogenu.
WUtoro 3a kypc:| 89
Wtoro:| 89

5. MeTtoanyeckme ykasaHuUA Ans oby4arowmxcsa No 0CBOEHUIO AUCLUNITUHBLI (MOAYNA)

1. MeToau4yeckue ykaszaHus npu paborte Ha nekummu

[lo nekumn cTyaeHT AOMmKEH NPOCMOTPETb Yy4EeOHO-METOOMYECKYIO N HAYYHYHO NMTepaTypy No TeMe fnekumm
ans Toro, 4Tobbl MMETb NpeAcTaBneHme o Nnpobnemax, KoTopble 6yayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obyvawwmumcs coobllaeTcda Tema nekumu, nnaH, BOMPOChl, noanexaiume
pacCcMOTPEHUIO, [OBOAATCA OCHOBHbIE NUTEPATYPHble WCTOYHMKW. Becb y4ebHbIi MaTepuan, coobliaembin
npenogasarteneM, AOMMKeH He NpocTo npocnywuBatbes. OH AomKkeH ObiTb akTUBHO BOCMPUHAT, T. €. YCIbllaH,
OCMBICIEH, MOHAT, 3adMKCMpoBaH Ha Oymare 1 3akpenneH B namsTtu. MpucTtynas k cnywaHuio HOBOro y4ebHoro
matepuana, nofie3Ho MbICITIEHHO YCTaHOBUTbL €ro CBSA3b C paHee M3yveHHbIM. Creast 3a TEXHUKOW YTEHMS NeKkunm
(aKueHT Ha CyleCTBEHHOM, MOBbILIEHVWE TOHA, W3MEHEHWe puTMma, nay3a M T. n.), HeobxoguMMo Bcnes 3a
npenogaBaTtenemM ymeTb BbiOensiTb OCHOBHbIE KaTEropuu, 3akoHbl M ONpPedensaATb UX coaepxaHuwe, npobrnemsl,
npeanonaratb MX BO3MOXHbIE peLIeHMs, fokaszaTenbcTBa WM BbiBOAbl. OcyllecTBnas Takyio paboTy, MOXHO
3Ha4UUTENbHO 0OnerynTe cebe noHMMaHuMe Yy4ebHOro maTepuana, €ro KOHCMEKTUPOBaHWE U JanbHeree
n3y4eHue.

2. MeTogmnyeckme ykasaHusi Npy NOAroToBKe U paboTe Ha NPaAKTUYECKOM 3aHATUMN

MpakTuyeckme 3aHATUS MO AUCUUNMMHE NPOBOOATCA B UEeNnsdAx BblpabOTKM NpPaKTUYECKUX YMEHUN U
NpModpeTeHNss HaBbIKOB B peLleHnM NPodeCCMOoHarnbHbIX 3a4au.

MoproToBka o6y4YatoLerocst kK NpakTUYECKOMY 3aHATUIO NMPOM3BOAMTCSA MO BoNpocaM, pa3paboTaHHbIM Ans
KaXgon Tembl NpaKTUYeCcKMX 3aHATUA U (unu) nekuun. B npouecce MOAroTOBKM K MPaKTUHECKUM 3aHATUAM,
HeobxoamMmo obpaTuTe 0coboe BHMMaHUE Ha CaMOCTOSTENBHOE U3YyYeHMEe PEKOMEHAOBAHHON NUTEepaTypbI.

PaboTta cTygeHTOB BO BpeMsi MPakTUYECKOro 3aHATUSI OCYLLECTBISETCA Ha OCHOBE 3adaHui, KOoTopble
BblgaloTcst obydarwmmcs B Havane unu BO BpeMsi 3aHATUSA. Ha npakTudeckux 3aHsaTUsIX MpPUBETCTBYETCS
aKTUBHOE y4acTue B 06CYXOEHUMN KOHKPETHbIX CUTyaLUn, CMOCOBHOCTb HA OCHOBE MOJTyYEHHbIX 3HAHWA HAXOO4UTb
Hanbonee 3aEKTMBHBIE PELLUEHUS MNOCTABMEHHbLIX MPOGMEM, YMeTb HaxXOAWUTb MOJNE3HbIA OOMNOMHUTENbHbIV
MaTepuan Mo TemaTuke 3aHATMIA. Ha npaktuyeckmx 3aHAaTuAX obydvarlmecss JOIMKHbl yMeTb BbipaboTaTb
onpenereHHble pelleHnsa no obo3HavyeHHon npobneme. B 3aBUCMMOCTM OT CMOXHOCTW NpeanaraemblxX 3agaHun,
uenen 3aHATMsA, 00LWen NoaroToBkM obyyatoLMXCcs npenodaBaTeflb MOXET noAckasatb 00y4arlWmMMcs anropuTtm
pelleHns unu nepeoe OEWCTBUE, WM yka3aTb obLllee HanpaBrieHue paccyXaeHun. [lonyyeHHble pesynbTaThl
obcyxaalTcsa ¢ NO3NLNA X ageKBaTHOCTU NN 3AEKTUBHOCTU B PaCCMOTPEHHOW CUTYaLUN.

3. MeTognyeckne ykaszaHus No camocTosiTenbHon paboTe

OpraHu3aums caMoCTOATENbHOM paboThl 00YyYaLIMXCA OPUEHTUPYETCS Ha aKkTUBHbIE METOObl OBNafeHus
3HaHMAMU, pasBUTME TBOPYECKUX CNOCOBHOCTEN, Nepexo OT MOTOYHOro K UHAMBUAYaNM3MpoBaHHOMY OOY4YEHNIO C
y4eToM NoTpebHOCTEN U BO3MOXHOCTEN 0byyaroLLerocs.

CamoctositensHas pabota ¢ yyebHUKamn, yd4ebHbiMM MOCOOMSIMU, Hay4YHOW, CMNPaBOYHON NUTEpPaTypow,
MaTepuanamu nepuoamyecknx ngaHmnm n NHtepHeta sBnsieTcst Hanbonee apHEKTUBHBIM METOOAOM MOSy4YEHMUS
OONOSNHUTENbHBIX 3HAHWA, MO3BONISIET 3HAYMTENbHO aKTMBU3MPOBaTb MPOLLECC OBNageHus wHdopmMaumen,
crnocobcTByeT Goree rnyboKOMY YCBOEHMIO M3y4aemMoro maTtepuana. Bce HOBble MOHATUSA MO M3y4yaeMon Teme
HeobXxoOUMO BblyYMTb HaU3YCThb.




CamocTosaTensHas paboTta peanuayeTcs:

® HEMOCPEACTBEHHO B NpoLecce ayaUTOPHbIX 3aHATUN;

® Ha NeKUnsaX, NPakTUYECKNX 3aHATUSX;

e B KOHTaKTe C nNpenogaBaTeneM BHE paMOK pacrnuncaHus;

e Ha KOHCynbTauuMsix MO Yy4ebHbIM BOMpocaMm, B XO4e TBOPYECKMX KOHTAKTOB, MpW NMKBMAALUK
3a00/PKEHHOCTEW, NPY BbINOMIHEHUN NHAMBUAYaNbHbBIX 3a4aHni U T. 4.;

® B METOAMYECKOM KabuHeTe, AOMa, Ha kadeape Npwv BbIMONIHEHMN 06y4YaloWMMCH y4ebHbIX U NPaKTUYECKNX
3agav.

O peKkTnBHLIM  CPeaACTBOM  OCYLLIECTBNEHUs obyvyawlmmcss camocToaTenbHon paboTbl  sBNAeTCH
ANeKTpoHHasa wuHopMaLnoHHo-obpasoBaTenbHas cpeda yHuBepcuTeTa, KoTtopass obecneuvMBaeTr [ocTyn K
y4yebHbIM nnaHam, pabounm nporpaMmamMm AUCUMNNUH (MoZynewn), NpakTuK, K WU3gaHUsM  OneKTPOHHbIX
BMBNMOTEYHbIX CUCTEM.

4. MeToguyeckme yKkasaHusi Npu HanMcaHMm u opopmMneHnn KoOHcnekTa

KoHcnekt — Hambonee coBepluieHHass M Haubonee cnoxHas d¢opma 3anucu. CrnoBO  «KOHCMEKT»
NPOUCXOAUT OT JATUHCKOrO «conspectus», 4YTo o3HayaeT «0b30p, M3noxeHuwe». B MpaBWMnbHO COCTaBNEHHOM
KOHCMNekTe OObIYHO BbIAEMNEHO CaMOE OCHOBHOE B M3y4aeMOM TEKCTe, COCPedOTOYEHO BHMMaHue Ha Hanbornee
CYLLECTBEHHOM, B KpaTKMX 1 YETKMX (POPMYNNMPOBKax 0600LLEHbI BaXKHblE TEOPETUYECKNE MOJIOXKEHMS.

KoHcnekT npeacraBnset cobon OTHOCUMTENBHO NoApoOHOe, NocrneaoBaTeNbHOE U3MNOXEHNE coaep)KaHus
npoynTaHHoro. Ha nepebix nopax uenecoobpasHo B 3anucax Onvke aepxaTbCa TEKCTy, npuberas 3avacTtyo K
NpsIMOMY LIMTUPOBaHMIO aBTopa. B ganbHenwem, no mepe BbIpaboTkM HaBbIKOB KOHCMEKTUPOBaHMS, 3anucu byayT
HoCcuTb Bonee cBOOOAHbLIN N CXaTbIA XapakTep.

KoHcnekT kHuru obblvHO BeaeTcst B TeTpaan. B camom Havyane koHcnekTa ykasblBaeTca pamunusa aBTopa,
NnonHoe Ha3BaHue Npou3BeaeHUs, N3aaTenbCcTBo, rog U MecTo usganus. lNpu uuTupoBaHumn obs3aTtensHas cebifka
Ha cTpaHuuy KHUrM. Ecnu umTtaTa B3siTa M3 cOGpaHusa COYMHEHMI, TO HEOBXOANMO yKa3aTb COOTBETCTBYIOLLUIA TOM.
CnegyeT MNOMHUTb, YTO 4YeTkash CCblIKA Ha WCTOYHWK — HEMNpPEMEHHOEe MpaBWioO KOHcNekTupoBaHus. Ecnun
KOHCMNEKTUPYETCS CTaTbsl, TO YKa3blBaeTCs, rae n koraa oHa Obina HanevataHa.

KoHcnekT nogpasaensieTcss Ha YacTu B COOTBETCTBUM C 3apaHee NpoAymaHHbIM nnaHoM. [yHKTbl nnaHa
3anMCcbIBalOTCA B TEKCTE WM Ha MOMsX KOoHcnekTa. lNucaTe ero pekomeHAayeTcst YeTKo M pa3bopymBo, TaK Kak
HebOpeXHas 3anMcb C TeYEHWEM BPEMEHU CTAHOBUTLCA MAaronoHATHOW Ans ee aBTopa. CyllecTByeT MpaBumio:
KOHCMEKT, COCTaBIEHHbIV AN cebs, fomKeH OblTb MO BO3MOXHOCTM HanucaH Tak, 4Tobbl ero nerko npouyvran, v
KTO-nMBO Opyrow.

DopMbI KOHCNEKTa MOTYT ObiTb pasHbIMU 1 3aBUCAT OT €ro LeneBoro HasHayeHust (M3ydeHne matepuana B
LenioM Unu nog onpeneneHHbIM yriioM 3peHnsi, NOAroTOBKa K JoKNaAy, BbICTYMMEHNIO Ha 3aHATMM U T.4.), a Takke
OT XapakTtepa npousBegeHus (MoHorpadms, ctatbd, OOKYMEHT M T.n.). Ecnu peyb naet npocto o6 n3noxeHun
copgepxaHus paboTbl, TEKCT KOHCMEKTa MOXET OblTb CMMOLHbIM, C BblAeNeHMEM 0COD0 BaXHbIX MOMOXEHUN
NogYepPKUBaAHNEM UMW Pa3NNYHbIMK 3HAYKaMMU.

B cnydae, Korga He OrpaHMYMBAlOTCHA NMEPENOXEHUEM COOEPXKaHUs, a (PUKCUPYIOT B KOHCMEKTE U CBOM
COOCTBEHHbBIE CYXAEHWUSI MO OAHHOMY BOMPOCY WM OOMOMHSAIOT KOHCMNEKT COOTBETCTBYHOLLMMK MaTepuanamm mx
OPYrMX UCTOYHMKOB, CriefyeT OTBOAUTL MECTO AN Takoro pogda 3anucen. PekomeHAoyeTca pasgenvTb CTpaHuubl
TeTpagu nororamMm nNo BepTUKaNM W B JEBOW YacTW BECTU KOHCMEKT MNpPOM3BEAEHWs, a B MpaBOM CBOU
OOMOSHUTENbHbIE 3aNNCK, COBMELLAS NX MO COOEPXKaHUIO.

KoHcnekTupoBaHve B Oonbluen mMepe, Yem Apyrne BuAbl 3anucen, nomoraet BblpabaTbiBaTb HaBbIKU
NPaBUITbHOrO U3MOXEHMS B MMCbMEHHON hOpMe BaXKHbIE TEOPETUYECKUX U NPAKTUYECKNX BOMPOCOB, YMEHME YETKO
nx hopmMynmMpoBaTh U CHO u3naratb CBOMMU CrIOBaMMU.

Takum 00Opa3oM, cocTaBrieHne KoHcnekTa TpebyeT BayMmumBon paboTbl, 3aTpaThl BpeMeHU u Tpyga. 3ato
BO BpPeMs KOHCMEKTUPOBAHUS NpruobpeTaloTcs 3HaHus, co3gaeTcs poHA 3anucen.

KoHcnekt mMoxeT ObiTb TeKCTyanbHbIM WM TemaTU4eckMM. B TekCcTyanbHOM KOHCMEKTE COXpaHseTcsl
norvka u CTpykTypa n3y4aemoro npou3BefeHunsi, a 3anmcb Be4eTcsa B COOTBETCTBMM C PacrofioXXeHneM matepuana
B KHUre. 3a OCHOBY TEMATMYECKOrO KOHCMEKTa 6epeTcs He NiaH Npou3BedeHWs!, a8 COAEPXKaHNE KaKOM-NMbo Tembl
unu npobnemeil.

TeKkcTyanbHbI KOHCMNEKT XenaTeNbHO Ha4YMHaTb MOCMe TOro, Kak BCA KHUra npodvTaHa v npogymaHa, Ho
3TO, K COXalneHulo, He Bcerga BO3MOXHO. B nepByto ovepedb HeobXoOMMO COCTaBUTbL MnaH NPoOuU3BedEHUs
MMCbMEHHO UNN MbICITIEHHO, NMOCKOJIbKY B COOTBETCTBUM C 3TMM MJTAHOM CTPOUTCA JanbHenwasn padota. KoHcnekT
BKITlOYaeT B cebsi Te3nCbl, KOTOpblE COCTaBNANT, €r0 OCHOBY. HO, B OTNMYME OT TE3UCOB, KOHCMEKT COOEPXUT
KpaTKyHo 3anmMcb He TOSNbKO BbIBOAOB, HO U AOKA3aTeNbCTB, BMMOThL OO hakTuieckoro matepuana. MiHade rosops,
KOHCMEKT — 3TO pacCLUMPEHHbIe Te3UCbl, OOMOSIHEHHbLIE PACCY)XAEHMAMM U [oKas3aTenbCTBaMW, MbICNAMU U
COODpaxXeHUAMU COCTaBUTENS 3arm1CHK.

Kak npaBuno, KOHCMEKT BKM4aeT B cebs U BbIMUCKA, HO B HEro MOryT BOWTW OTAESbHble MecCTa,
UUTMpyeMble OOCMOBHO, a Takke akTbl, NpuMmepbl, undpbl, Tabnuubl U cxembl, B3ATble U3 kHWUrM. Cnegyet
NOMHWUTb, 4YTO paboTa Hag KOHCMEKTOM TOMNbKO Torda OyaeT TBOPYECKOW, KOr4a OHa He orpaHuyeHa TeKCTOM
n3y4yaemoro npounsseaeHus. Hy>kHoO JONOMNHATL KOHCNEKT AaHHbIMU U3 APYIMX UCTOYHWUKOB.

B koHCnekTe HeOBX0ANMO BbIAENATb OTAEMbHbIE MECTa TEeKCTa B 3aBUCMMOCTU OT MUX 3HAYMMOCTU. MOXHO
Nonb30BaTbCA pasfnnyHbIMU cnocobamu: NoAYEepPKUBAHUSMW, BOMPOCUTENBbHBIMU U BOCKNMLLATENBHBIMWU 3HaAKaMu,



pennukamMmn, KpaTtkKMMmn oLeHKamm, nucatb Ha NosisiX CBOMX KOHCMEKTOB CITOBA: «BaXXHO», KOYEHb BaXKHO», KBEPHOY,
«XapaKTepHO».

B KOHCMEKT MoryT nomeLlaTbecs gMarpamMmmbl, CXeMbl, TabnuLbl, KOTOpbIE NPUAAAYT eMY HarnsagHOCTb.

CocTaBneHu0 TeMaTMYecKoro KOHCMeKTa npeallecTByeT TulatenbHoe u3ydeHne BCeW nutepatypbl,
nogobpaHHOM ANS pacKpbITUS OaHHOW TeMmbl. BbiBaeT, 4TO Kakas-nmbo Tema paccMaTpuMBaETCHA B HECKOSbKUX
rmaBax Unu B pasHbiX MeCTax KHUrM. A B KOHCNEKTE BECb Matepuar, OTHOCALWNNCA K Teme, ByaeT cocpefoToYveH B
OAHOM MecTe. B nnaHe KoHcnekTa pekoMeHAyeTcsl AenaTb MOMETKU, K KaKMM UCTOYHMKaM (BMAOTb A0 CTpaHuULbI)
npuaeTcsa obpaTUTbCA AN pacKpbiTUS BOMPOCOB. TeMaTUYECKUA KOHCMEKT COCTaBNsAeTCs 0ObIYHO ANs TOro, YToObI
rnyoxe M3y4nTb OnNpeaenieHHbl BONpPOC, MOArOTOBUTLCS K AOKMNady, JIEKUMM UMK BbICTYMSIEHNIO HA CEMUHAPCKOM
3aHATUN. Takom KOHCMEKT MO coaepkaHuto npubnmxkaeTtcsa K pedepaTty, goknagy no M3dpaHHOW Teme, 0COBEHHO
€Cnu BKITIOYaeT M COOCTBEHHbIN BKNag, B N3yvyeHne npobnemsol.

5. MeTognyeckue ykasaHusi No NnoAroToBke K yCTHOMY Onpocy

CamocTtosaTenbHas pabota obyvalowmxca BKOYaeT MOAroTOBKY K YCTHOMY OMPOCY Ha CEeMWHapPCKMX
3aHATMAX. Ons aToro obyyarowmincs nlyvaeT nekumMn, OCHOBHYK M OOMONHUTENbHYI NuTepaTtypy, nybnukauum,
nHdopmaumio 13 NHTepHeT-pecypcoB. Tembl 1 BONPOCHI K CEMUHAPCKUM 3aHATMSAM, BOMPOCHI ANsi CAMOKOHTPONS
JoBoasTcs Ao obyvarLwwmxcs 3apaHee. OpeKTUBHOCTb NOATOTOBKN 0OYYaloLWNXCA K YCTHOMY OMpPOCY 3aBUCUT OT
KayecTBa O3HaKOMIIEHUSI C PEKOMEHAOBAHHOW nuTepaTtypoi. [ns noaroToBKM K YCTHOMY OMpoOCcy Heobxoaumo
03HaKOMUTbCA C MaTepuanom Mo TeMe CeMumHap M obpaTuTb BHMMaHWEe Ha YCBOEHWE OCHOBHbIX MOHATUN
n3y4aemow TeMbl, BbIBUTb HESICHbIE BOMPOCHI N NoaobpaTe AOMOMHUTENbHYI0 NUTEPaTypy ANS UX OCBELLEeHUs,
COCTaBWTb TE3WUCbl BLICTYMNSIEHNS MO OTAeNbHbIM NpobrnemMHbiM acnektam. B cpegHem, nogrotoBka K YCTHOMY
onpocy No 0AHOMY CEMWHAPCKOMY 3aHATUIO 3aHMMaeT OT 2 40 4 4acoB.

6. MeToanyeckue ykazaHusi No KOHCNEKTUPOBAHUIO NUTepaTypbl

HanvcaHve KoHcneKkTa NepBOMCTOYHMKA (CTaTbu, MOHorpadun, y4ebHuka, kKHArv 1 np.) npeacrasnset cobou
BWA BHEayaMTOPHON CaMOCTOSATENbHOW paboTbl CTydeHTa no cosgaHuio ob3opa uHdopmaumm, cogepxaliencs B
obbekTe KOHCNeKkTupoBaHus, B Gonee kpaTkom dopme. B KoHcnekte AOMKHbI ObiTb OTpakeHbl OCHOBHbIE
NPUHUMNManbHble MOMOXEHUS WCTOYHMKA, TO HOBOE, YTO BHEC €ero aBTop, OCHOBHble MeToZONorMyeckme
nonoxeHns paboTbl, apryMeHTbl, 3Tanbl JOKa3aTenbCTBa 1 BbIBOAbI.

MeToguyeckne pekoMmeHgaumm no KOHCNEKTUPOBaHUIO y4ebHOM 1 Hay4HOW nuTepaTypsl:

 3anvwunTe Ha3BaHMe KOHCNEKTUpyemoun paboTbl 1 ero BbIXOAHbIE AaHHbIE.

« CocTaBbTe MfaH NPOYMTAHHOrO Martepuana, NyHKTbl KOTOPOro MOryT nocrneaoBaTenbHO pacnonaraTbCs B
TeKkcTe MaTepuarna unum Ha nonsx.

* lNMpu cocTtaBneHWM KOHCMEKTa cTapanWTecb M3naraTb MbICIM aBTOpa KOHCMEKTMpyemMon Bamu paboTbl
CBOVMU crioBamu. 3TO NO3BONUT BaM Ny4Lle OCMbICIUTL TEKCT.

* BolpaboTanTe cuctemy YCroBHbIX COKpaLLeHWI, KoTopble ByAYyT NOHATHLI M MO3BOMAT COKPATUTb BPEMS Ha
3anuckL nHopmMaLmm.

+ Oenavite TekcT «4untabenbHbIM», T.€. CTPYKTYPHO pacnonaraniTte ero Ha nucTe, BBOAMTE HE TOMNbKO KpaTkue
coKpaLleHus 1 yCNoBHble 0603Ha4YEeHUS, HO N CXEMbI.

* Ecnu B TekcTe KoHCMeKkTa uuTaTtbl MEepemexarTcs C BawvMXM MbICsSMU, He 3abbiBaeTe oTmevaTb
LUUTUPYEMbIV TEKCT KaBblYKaMMU.

* Ha nonsx o6s3atensHO oTMeYanTe HoMepa CTpaHuL, KOHCMEKTUPYEMON CTaTbMu.

6. I'Iepequb y‘-IEGHOﬁ nuTepaTtypbl U y‘-leGHO-MeTO,DM‘-IeCKOI'O obBecnevyeHunsi ANA caMoCTosiTeNIbHOMN

paboTbl
Tabnuua 11
KHWXXHbIN Jlnutepatypa
thoHa (K)
Ne n/n ABTOp(bl), HaUMEHOBaHUe, MECTO, Froa U3aaHusa unu ans
- (ecnu ecTb, ykasaTb «rpud») 3NIEKTPOH. y4yebHas camocCT.
pecypc paboThbl
(3P)
1. Akumos, B.H. iMuTaunoHHoe MmogenmpoBaHne CUCTEM C OUCKPETHBIMU oP +

cobbiTusiMM : yuebHo-meToam4eckoe nocobue / B. H. Akumos;
Camap.roc.TexH.yH-T, IHpOpMaLNOHHbIE TEXHOMOMWK .- 2- U34., UCNp. U
pon..- Camapa, 2019.- 88 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3558

2. Musscknin, C.A. MatemaTtunyeckoe MoaenupoBaH1e npy onTMMm3sauum oP +
CNOXHbIX cucteM : moHorpadumsa / C. A. MNuasckun; Camapcknii
rocyapCTBEHHbIV TEXHUYECKUI yHMBepcuTeT, Camapckin
rocyapCTBEHHbIV apXUTEKTYPHO-CTPOUTENBHBIN yHMBEepcuTeT.- Camapa,
2008.- 180 c..- Pexvm poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samagtu||elib||4282

3. MapTembsiHoB, 5.B. MogenvpoBaHue : yuyeb.nocobue / b. B. oP +
MapTembsiHoB, A. B. MapTembsaHoB; Camap.roc.TexXH.yH-T,
BbluncnvtensHasa TexHuka.- Camapa, 2010.- 89 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|479

4. Tumodpees, A.B. Teopus MHPOPMaLMOHHBIX MPOLECCOB Y CUCTEM : OP +




yyebHoe nocobue / A. B. Tumodbees, 3. ®. KamanbamHosa, H. C.
AracgoHoBa; Camap.roc.TexH.yH-T, MexBy3oBckas kadeapa
VH(OPMaLMOHHBIX pa3BMBaKLLMX 1 06pa3oBaTenbHbIX CUCTEM U
TexHomnorui.- Camapa, 2019.- 92 c..- Pexvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|3499

5. OBcsHHMKOB, A.C. Teopus MHPOPMaLIMOHHbLIX NpoLEeccoB u cuctem. Y. 1 P +
TeopeTuyeckme 0CHOBbI MHPOPMALMOHHBIX MPOLLECCOB : y4ebHoe
nocobue / A. C. OBcsiHHMKOB; CaMapCKkuin rocy4apCTBEHHbIN TEXHUYECKUI
yHuBepcuteT, Camapckuii rocyfapCTBEHHbIN apXUTEKTYPHO-
CTpouTenbHbIN yHUBepcuTeT, [NprknagHas matemaTtvka 1
BblUMCIIUTENbHAsA TexHuka.- Camapa, 2001.- 84 c..- Pexwvm gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|4745

6. OBcsHHMKOB, A.C. Teopus MHPOPMaLIMOHHBIX NPOLECCcoB U cuctem. Y. 2 P +
Teopusa nepegayn nHpopmauum : yuebHoe nocobue / A. C. OBCAHHMKOB;
Camapckuin rocyfapCTBEHHbIN TEXHUYECKUA yHuBepcuteT, Camapckuin
rocyapCTBEHHbIV apXUTEKTYPHO-CTPOUTENBHBIN YHUBEPCUTET,
MpuknagHas MaTemaTtvka 1 BblMUCIIMTENbHASA TexHWKa.- Camapa, 2002.-
175 c..- Pexvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|4744

7. HepsabkuH, B.MN. NHdDOpMaLUNOHHbIE CUCTEMBI B TEXHUKE U TEXHOMOTMSAX. P +
YacTb 1 [lunnomMmHoe npoektupoBaHune. Yactb 2 ABTOMaTn3MpoBaHHble
WH(OPMaLMOHHbIE cucTeMmsl : yyebHoe nocobue / B. M. OepsabkuH, A. C.
OBcsaHHMKOB, B. M. MNaBnos; Camapckuii rocyaapCTBEHHbIN TEXHUYECKUI
yHuBepcuteT, Camapckuii rocyAapCTBEHHbIV apXMTEKTYPHO-
cTpouTenbHbIN yHuBepcuteT.- Camapa, 2004.- 84 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|4738

Hocmyn obyqarowuxcs k OP HTE CamlTY (elib.samgtu.ru) ocywecmensemcsi nocpedcmeom 3/1eKMpPOoHHOU
UHGhopmayuoHHoU obpa3zosameribHOU cpedbl yHusepcumema u catima HTE CamI'TY o rioeuHy u naposito.

7. Mepe4vyeHb MHPOPMALMOHHbLIX TEXHONOIMI, UCMOJNb3yeMbIX NPU OCYLLEeCTBNEeHUN ob6pa3oBaTeNbHOro
npouecca no gucuuninHe (Moaysnio), BKIOYas nepeyeHb NporpaMMHoro obecneyeHus

Mpn  npoBedeHMM  NEKUMOHHbLIX  3aHATUA  WUCMOMb3yeTcsa  MynbTUMeaunHoe  obopyaoBaHue.
OpraHm3oBaHO B3ammofencTBne obyvatloLwerocs W npenogaBatens C  WCMNONb30BaHWEM  ANEKTPOHHOM
nHOpMaLMOHHON 0bpasoBaTenbHON cpeabl YHUBEpCUTETA.

MporpammHoe obecneyeHue

Tabnuua 12
CrtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBooGnapartenb npoucxoxaeHus
HasBaHue (nMueH3noHHoe nnu ceoboaHo
n/n (npousBoguTtens) (MHOCTpaHHoe mnu
pacnpocTpaHsaemoe)
OTEYECTBEHHOE)

1. |MakeT oUCHBIX Mporpamm cBoboaHO pacnpocTpaHsemoe The Document Foundation WHOCTpaHHoe
LibreOffice

2. |MNakeT opu1cHbIX Nporpamm NULIEH3NOHHOE Microsoft WHOCTpaHHoe
Microsoft Office

3. |Adobe Reader cB0OOAHO pacnpocTpaHsieMoe Adobe Systems Incorporated WHOCTpPaHHoe

4. |CnpaBo4Ho-npaBoBas NNUEH3NOHHOE HMNO «BMWA» 0TeYeCcTBEHHOE
cuctema «KoHcynbTaHT
[ntocy

5. | AHTmBmpyc Kacnepckoro NVLEH3NOHHOE JlabopaTopusi Kacnepckoro OTeYeCTBEHHOE

6. | OnepaunoHHas cuctema NULEH3NOHHOE Microsoft WHOCTpPaHHoe
Microsoft Windows

7. | OnepaumoHHas cuctema cB0OOOHO pacnpocTpaHsieMoe The Linux Foundation WHOCTpaHHoe
cemenctea Unix

8. | AHpekc.Bpaysep cBob0oaHO pacnpocTpaHsemoe Anpekc OTeYecTBEHHOe

8. MepeyeHb pecypcoB NMH(pPOPMALMOHHO-TENIEKOMMYHUKALUMOHHON ceTu «MHTepHeT», NnpodecCcnoHanbHbIX
6a3 AaHHbIX, UHPOPMALUOHHO-CNPaBOYHbLIX CUCTEM

Tabnuua 13
:ﬁl HanmeHoBaHue Kpatkoe onucaHue Pexum poctyna
1. | OnekTpoHHO-6UbNMoTeYHas OneKTpoHHO-6UBNMoTeYHas cuctema http://www.iprbookshop.ru/
cuctema IPRbooks
2. | OnekTpoHHO-6MBNMnoTeYHasn OnekTpoHHas 6ubnuoteka Caml Y https://elib.samgtu.ru/
cuctema Caml ' TY
3. |eLIBRARY.RU HayyHasi anekTpoHHasa 6ubnvoTeka http://www.elibrary.ru/

9. OnucaHue maTepuanbLHO-TeXHU4YECKon 6a3bl, HeoO6xoaMMon Ans ocyLecTBeHUs o6pa3oBaTesibHOro
npouecca no AucuuniuvHe

JIeKUMOHHBIe 3aHATUA




Ayoutopyn Onsi NEKUMOHHbIX 3aHATUA  YKOMMNIEKTOBaHbl Mebenbid U TeXHUYECKMMU CcpeacTtBamu
obyyeHus, cnyxawumu ana  npeactaeneHus  yyebHom uHpopmauuu  6onbwon ayautopum  (Habopbl
OEeMOHCTpaLUMOHHOro obopyaoBaHUS (NPOEKTOP, 3KPaH, KOMMbIOTEP/HOYTOYK).

MpakTnyeckue 3aHATUA
Ayoutopym  ana NpakTUYECKMX 3aHATUA  YKOMMMNEKTOBaHbl  Cneuvanu3MpoBaHHOM Mebenbio U
TEXHUYECKNMU cpeacTBamMm 00yyYeHns (NPoeKTop, aKpaH, KOMMbTeP/HOYTOYK).

CamocTosATenbHasa paboTta

MomelleHnsa Ons camMocTosATENbHOM paboTbl OCHALLEHbl KOMMBIOTEPHOW TEXHUKOMW C BO3MOXHOCTbIO
MOOKIIOYEHNsT K CeTu «WHTEepHeT» W [AOCTYNOM K 3MEeKTPOHHOW WHGOpMaUNOHHO-0Opa3oBaTenbHON cpeae
Caml'TY:

MeToamyeckuii kabuHet (aya. 9);

KOMMbIOTEPHbIE Kracckl (aya. 6, 15).

10. ®oHA OLEHOYHbIX CPeaACTB MO AUCLUMNIIUHE

®PoHA OLEHOYHbIX CpeacTB AN MPOBEAEHWUS TeKyLero KOHTPOMs YCNeBaeMOCTU U MPOMEXYTOYHOW
atTecTtauuu npeacrtasneH B [Npunoxexun 1.

MMonHbIN KOMMMEKT KOHTPOMbHbIX 3aA4aHWA WM MHbIX MaTepuanoB, HeobXoAuMMbIX Afs OueHWBaHWS
pe3ynbTatoB OOy4YeHWs No AMCUMNAWHE, NPaKTUKe XPaHWTCA Ha kadeape-paspabortumke B OymaxHOM u
3MeKTPOHHOM Buae.



MpunoxeHwne 1
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1. NepeyeHb KOMNETeHLMH, UHANKATOPOB AOCTUXEHUS KOMMETEHLUUI U NPU3HAKOB NPOsIBIIeHUs
KOMMeTeHUUN (OecKpUNTopoB), KOTOPLIMU OOJKEH OBrageTb o6yvalolmiics B Xxoae 0CBOeHUsA
o6GpasoBaTenbHON NporpamMmmsbil

VHMBepcan bHble KOMNeTeHUnn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kop HaumeHoBaHue Ko v HanmeHoBaHue nHgukaTopa Pe3ynbTatbl
(rpynnbi) KOMNeTeHuumn KOMMNeTeHuumn [OCTUXKEHUSA KOMMNEeTeHLUN obyyeHuns
KOMNneTeHLun
He NpefyCcMOTPEHbI y4eOHbIM NN1IaHOM
O6wenpodeccMoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kon HaumeHoBaHue Ko n HaumeHoBaHue nHanKaTopa AOCTUXKEHUSA PesynbTathbl
KOMMNeTeHUuu KOMMNeTeHUuun KOMMNeTeHUun oby4yeHus
He NpeAyCcMOTPEHbI y4eOHbIM NN1aHOM
MpodeccroHanbHbIe KOMNEeTeHLUN
Tabnuua 3
Kon Koa n HaumeHoBaHue
HanmeHoBaHue komMneTeHLUH MHOUKaTOpa AOCTUXKEHUA Pe3ynbTathl 06y4eHus
KOMMNeTeHLun
KOMMNeTeHUun
MK-1 CnocobHOCTb BLIMOMHATb NK-1.1 31 NK-1.1

KOHUenTyanbHoe, (byHKLI,VIOHaJ'IbHoe
1 norn4eckoe npoekTnpoBaHmne
CuUCTeM cpegHero n KpynHoro
MacLiTaba u CnoXxHoOCTh

OCyLIJ,eCTBJ'IHET KOHUenTyanbHoe

NPOoeKTUpOBaHNE MHOPMALIMOHHBLIX

CUCTEM C y4eToOM TDEGOBaHMVI

Leneson ayamTopum n orpaHudeHnmn

LeneBbIX NaTgopm

3HaTtb: MeToabl KOHLENTyanbHOro
NPOEKTUPOBAHNS C y4ETOM
TpeboBaHwiA LileneBow ayanTopum
N OrpaHUYeHnn LeneBbIX
nnatdopm

32MK-1.1

3HaTtb: MeTogbl NNaHNMpoBaHns un
MaTemaTU4ecKoro
MOLENMPOBaHNS
WMHMOPMAaLMOHHBIX CUCTEM
cpenHero 1 KpynHoro maclitaba u
CMNOXHOCTU

Y1 MK-1.1

YwmeTb: MNprmMeHaTb
UMUTALMOHHOE MOAENMPOBaHNE
CUCTEM CPELHErO U KPYMHOro
MacLTaba u CroXHOCTU

MK-3 CnocobHocTb pa3spabatbiBaTh MNK-3.2 32 MK-3.2

nporpammHoe obecneyexue (MO), MpoekTupyeT 1 peann3oBbiBaeT 3HaTtb: MeToabl 1 cpeacTtea

BKIIOYasi NPOEKTUPOBAHWE, OTNaaKy, | CTPYKTypbl, 6a3bl M XpaHunumLla NpoeKkTupoBaHns 6a3 AaHHbIX

npoBepKy paboTocnocobHOCTH 1 OaHHbIX

mogmdmkauuio MO

MaTpuua cooTBeTCTBUSA OLLEHOUYHbIX CPeACTB 3anflaHUPOBaHHbIM pe3yfibTaTaM oby4yeHus
Tabnuya 4
OueHo4HbIe cpeacTBa
Koa u Paspen 1. Paspgen 2. Paspgen 3.
MaTemaTtunyeckume MopenvnpoBaH/e CNoXHbIX
MHOMKaTOp . MopenvpoBaHue MpomexyTouHas
OCHOBbI NPOLECCOB U CUCTEM;
AOCTIKEHMS MOZENMPOBaHUN, BUAbl | MaTemMaTU4eCcKne OCHOBbI MH(POPMALVIOHHbIX CHCTEM arrecrauma
KoMneTeHUuun ’ cpeacteamm CYB[,
MOJENMpoBaHUs TEOpPUU IKCMEPVMEHTOB
Bonpockl K ycTHOMY onpocy 3aver
31 MK-1.1 31 MK-1.1 S LT 31 MK-1.1
MK-1.1 32TMK-1.1 32MK-1.1 N I'IK-1.1 32TMK-1.1
Y1 MK-1.1 Y1 MK-1.1 31 MK-11 Y1 MK-1.1

MK-3.2 32TK-3.2 32T1K-3.2 32IK-3.2 32TK-3.2

2. TnoBble KOHTPOJIbHbIE 3aAaHUA UMK UHbIE MaTepuarnbl, HeO6XxoAUMbIE A4Sl OLIEHKU 3HAHUN,
YMEHUI, HAaBbIKOB U (UNKN) onbITa AEeATENbLHOCTU, XapaKTepu3yoLme npouecc opmMmMpoBaHusi
KOMMETEHLMA B Xo4e OCBOEHUA o6pa3oBaTenibHOM NpPorpaMmbI

2.1. DopMbl TeKyLLEro KOHTPONA ycneBaemMocTu

I'IpomemyTquaﬂ aTtTecrtaumna nposognTca B Bunae I'IMCbMeHHOFO/yCTHOFO onpoca, TeCTupoBaHuna U npeacrtaBndaeT
cobori oTBeThI Ha 2 Bornpoca u BbINOJIHEHNE TECTOBbIX 3agaHni.




MprMepHbIN NnepevyeHb BONPOCOB K YCTHOMY ONpocCy

CUCTEMbI MEHAETCA CO BpeMeHeM, TO MoAesnn HadbliBatoT AMHAMUYECKUMU,
B NPOTUBHOM Clly4ae — CTaTU4eCKUMN. Cratnyeckoe mMmoaenmposaHue
CNYXUT Ona onncaHna COCTOAHNA obbekTa B (*)MKCMpOBaHHbIIh MOMEHT
BpeMeHW, a AnHaMmmyeckoe — Ona nccnegosaHud o6bekTa BO BpEeMEHU.
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MaTtemaTtuyeckon Mmoaenbio Ha3biBAaeTCA COBOKYMHOCTb YPaBHEHWUA UnKX Yto Takoe

APYrMX MaTtemaTu4ecknx COOTHOLLEHWUI, OTpaKatoLLMX OCHOBHbIE CBOWCTBA | Matemartuyeckas

n3y4yaeMoro o6bekTa Unm ABneHUs B pamkax NpUHSTON YMO3PUTENBHOW moaens? AK-3 5

du3nyeckon mogenu n ocobeHHOCTN ero B3aMMOLENCTBUS C OKpYKaloLL e

cpenov Ha NPOCTPaHCTBEHHO-BPEMEHHbIX rpaHuLax obnactm ero

nokanusauum.

Moa matemaTuyecknm mogenmpoBaHMeM MOXHO MOHUMAaTh NPOLECe Yto Takoe

NOCTPOEHUS N U3yHeHUsa MaTtemaTndecknx mogenen. Matemartmyeckoe MaTemaTnyeckoe

MOLENMpPoBaHNe — 3TO naeanbHOe Hay4yHoe 3HaKoBoe hopmarnbHoe MoLenupoBaHne? MK-3 5

MoZenvpoBaHue, Npy KOTOPOM onucaHme 06bekTa OCyLLEeCTBNSAETCA Ha

s3bIKe MaTeMaTuku, a uccnefoBaHne Modeny NpoBoOaUTCS C

MCMOMNb30BaHWEM TEX UMW MHbIX MaTeMaTU4EeCKNX METOAOB.

MHOXeCTBO BXOAHbIX AaHHbIX (MEPEMEHHbIE); COBOKYMHOCTb HasoBuTte anemeHTbI

BapbUpyeMbIX NEPEMEHHbIX; HE3aBUCUMMbIE NepPeMEHHbIE (KOHCTaHThI); 0606LeHHoN

MaTemaTUyecKkuii onepaTop , oNpeaensaoLmMin onepauum Hag STUMu MaTemaTuyecKkomn

OaHHBbIMK, MO KOTOPbIM MOHMMAETCS NofHas cucTema MaTeMaTU4eCcKnX mMogenu.

onepauun, onMCbIBalOLMX YUCTIEHHbIE UMW NOTMYECKUE COOTHOLLEHUS MK-3 2

MeXy MHOXECTBaMM BXOAHbIX M BbIXOAHbIX AaHHbIX (MEPEMEHHbIE);

MHOXECTBO BbIXOLHbIX AaHHbIX (MEPEMEHHbIX); NpeacTaBnseT coboi

COBOKYMHOCTb KpUTEepmarnbHbIX yHKLWIA, BKIOYatoLLyto (npu

HeobxoaAMMOCTH) ueneByto YHKLMIO.

CyLLeCTBYIOT criefyoLine Buapl krnaccupukaumn mateMaTtuieckmx Mepeuncnute npmsHaky,

MoZernen B 3aBMCMMOCTM OT: - CITOXKHOCTM 0ObekTa MOAENMpoBaHus; Mo KOTOPbIM

onepartopa MoAenu; - BXOAHbIX U BbIXOAHbIX MapaMeTpoB; * Lenu KnaccudpumumpyroTcs

MOoAEeNMpoBaHus; - cnocoba uccnefoBaHns Moaenu; - 06 bLEKTOB maTtemaTuyeckmne MK-3 2

uccrneaoBaHus; - NPUHAANEXHOCTU MOAENU K MepapXM4eckoMy YPOBHIO MoZEenu.

onncaHns obbEKTa; + XxapakTepa oTobpa)kaeMblx CBOWCTB; * Nopsiaka

pacyeTa; - UCNoNb30BaHWs YNpaBneHUs NpoLECCOM.

Mo cnoxHocTu obbekTa uccnefoBaHvs MogeNn AensiTca Ha NPoCcTble B uyem otnuume npocTbix

CrnoxHble. B npocTbix MOAENsX BHYTPEHHEE CTPOEHME 0ObeKTa He Mogpernen oT CNoXHbIX?

paccMmaTpuBaeTCs 1 COCTaBNAKLLNE €ro ANIEMEHTbI U NMOANPOLLECCHI HE MK-3 >

yunTbiBatoTCs. CNOXHbIE MOAENW SIBMSIHOTCS COBOKYMHOCTBLIO

B3aMMOCBSA3aHHbIX 31EMEHTOB, KOTOpPblE B3aUMOLENCTBYIOT C

OKpYXXatoLLEeW cpeion Kak C eQMHbIM LienbIM.

Mpun HanuuumM NMHERHOM 3aBUCMMOCTH BbIXOAHbLIX MAPaMeTPOB OT BXoAHbIX | MepeuncnuTe Tunb

MaTemaTnyeckasl Mogesb Ha3blBaOTCS JIMHENHON, COOTBETCTBEHHO B Mopernen B 3aBMCMMOCTH

crnyyae HenvHerHoOW 3aBUCMOCTN MOAENb — HenvHerHas. B cnyyae OT NPUMEHAEMOro nK-3 2

NOCTPOEHUSI UMMUTaTOpa MOAENN NOBeAEHMS 00bEKTA C MOMOLLbIO onepaTopa

anropuTtMma ero HasbIBalT onepaTtopom mogenu. MNpu aTom cama moaens MOLENMPOBAHNSI.

ABNAETCA anropUuTMUYECKON.

Mo xapakTepy MogenupyemMoro npouecca Mogenv nogpasfaensaoTcs Ha: -« Kak knaccmdpmumpytotcst

AEeTEPMUHUPOBAHHbIE, KOTOPbIE COOTBETCTBYIOT AETEPMUHUPOBAHHBIM MOZENM B 3aBUCUMOCTM

npoLeccam, UMeKLLUM CTPOro OAHO3HAYHYHO CBSI3b MeXay hprsnyeckumMmm OT XapakTepa

BENMMUYMHAMU, XapaKTEPUIYIOLLUMMN COCTOSHME CUCTEMBI B KaKo-nmbo MOLENMPYEMOTO

MOMEHT BPEMEHW; AETEPMUHMPOBAHHAsA MOAENb MO3BONSET O4HO3HAYHO npouecca?

BbIYMCNUTL U NMpeackasaTb 3HAYEHWUST BbIXOAHbIX BEMMYMH MO 3HAYEHUAM MK-3 2

BXOZHbIX MAapaMeTpoOB 1 YNPaBISOLLMX BO3AENCTBUN; - HEONPEOENEHHbIE,

KOTOpblE UCXOASIT N3 TOr0, YTO U3MEHEHUE ONnpeaensiioLLnX BENNYNH

NPOUCXOAMNT CNy4vaHbIM 06pPa3oM U 3HAaYEHUSI BbIXOAHbIX BEMUYMH

HaxoasaTCst B BEPOSITHOCTHOM COOTBETCTBMM C BXOAHLIMW BENUYMHAMY U

He onpeaensitTcs OAHO3HAYHO.

M0 OTHOLLEHMIO KO BPEMEHW MOAENM OENAT HA AUHAMUYECKME U Kak knaccmndpuumpyrotest

cTtatuyeckue. HekoTopble xapakTepUCTUKN MOAENen ABNSOTCA MOZENWN MO OTHOLUEHMWIO

HEV3MEHHbBIMU, T. €. HE MEHSAIOT CBOUX 3HAYEHUI B TEYEHNE BPEMEHM, a KO BpEMeHMN?

HEKOTOpble N3MEHSIIOTCSA MO ONpeaeneHHbIM 3akoHaM. Ecnu coctosiHne MK-3 >




[0 OTHOLLEHUIO KO BpEMEHW MOaenu AendaT Ha AMHaMU4eckme 1
cTaTnyeckme. HekoTopble XxapakTepuCcTUKN Mogernen aBnawTca
HEU3MEHHbIMU, T. €. HE MEHSAIOT CBOUX 3HAYEHUIN B TEYEHNE BPEMEHMU, a
HEeKOTOpble M3MEHSAITCS NO onpedesieHHbIM 3akoHaM. Ecnn cocToaHne

Kak knaccudpumumpytotcs
MOZENM MO OTHOLLEHWIO
KO BPEMEHU?

9 CUCTEMbl MEHSIETCA CO BPEMEHEM, TO MOAENMN Ha3bIBalOT AMHAMUYECKUMMU, Mk-3
B NPOTUBHOM Cry4yae — ctatudeckumun. Ctatudeckoe MoaenupoBaHune
CNY>XUT ANS ONUCaHUsA COCTOAHUSA 06bekTa B PUKCUPOBAHHbI MOMEHT
BPEMEHM, a AMHaM14eckoe — ANs uccrnegoBaHns 06bekTa BO BPEMEHW.
Mo uenam moaoenupoBaHUs MoAenu AenATCs Ha AeCKPUNTUBHbBIE, Yem oTnuyatotca
ONTMMU3aLMOHHbIE 1 ynpaBneHyeckme. Cpeau uenen AecKpUnTUBHbBIX OecKpUnTUBHbIE U
10 MoAernen MOXHO BblAenuUTb YCTaHOBMNEHMNE 3aKOHOB U3MEHEHUS ynpasneHyeckue nK-1
napameTtpoB mogenu. C uenbio NpUHATUS 3PMEKTUBHBIX ypaBrneHYeckux | mogenn?
pelleHuii B 06nacTax XusHeaeAaTenbHOCTM YernoBeka NpuMeHsaoTCs
yrnpaBrneHyeckne Mogenwu.
C nomoLLbo ONTUMU3ALMOHHBIX MOAENEN MOXHO paccyuThIBaTh [ins 4yero ncnonb3ayoTCca
11 onTMmarnbHble KpUTEPMM NapaMeTpoB obbekTa mogenupoBaHus. C Apyron | onTUMM3aLMOHHbIE AK-1
CTOPOHbI, AaHHbIE MOAENN MOTYT NPUMEHATLCSA ANA NoMcka ONTUManbHOro | Mmogenu?
pexuma ynpasneHus NpoLeccoM.
B 3aBucmMmMocTy OT MeToAa peanusauum mogenu AenaT Ha Yem oTnuyatotcs
12 aHanuTM4eckne, eCnm BO3MOXHO MONy4MTh BbIXOAHbIE NapamMeTpbl B BUAE | aHanmMTu4eckme u MK-3
aHanMTUYEeCKUX BbIpaXXEeHUW, N Ha anropuTMUYeckme, no3sonsaLne anropuTMuyeckue
Nony41Tb NnWb NPUBNMKEHHbBIE 3HAYEHWUS UCKOMbIX NapaMeTpoB. mogenun?
B npsiMbIx Mogensax KMHeTUYecKMe 3aKOHOMEPHOCTU XapakTepusyroT [na kaknx uenen
TeyeHue npouecca BO BPEMEHM U YCTaHABMMBAKOT U3MEHEHNE BO BPEMEHN | MPUMEHSAIOTCS NpsiMble U
ero napameTpoB. CTaTuyeckme 3aKOHOMEPHOCTU ONPeaensitoT KOHEYHbIE obpaTHble mogenu?
KpUTUYECKMe N paBHOBECHbIE 3Ha4YeHUs NapameTpoB npoLlecca u
paboyero KOMMOHEHTa. YpaBHEHUSI CTATMKW NOMyYaloT B OCHOBHOM Mpu
06paboTke aKkcnepuMeHTanbHbIX 4aHHbIX. JMHamMu4eckue 3akOHOMEPHOCTH
onpepenstoT ceoricTBa 06bLEKTOB Npu pa3paboTke cucTem
13 aBTOMAaTM4eCKOro perynuposaHus. [IuHaMmuyeckne CBOMCTBA 3a4atoTes MK-3
XapaKTepOM BbIXOLHOW peakumm obbekTa Ha CTaHAapTHbIE BO3MYLLEHNS
Ha Bxoge. ObpaTHble (MHBEPCHbIE) MOAENWN MPUMEHSIIOT At ONpeaeneHns
3HayYeHNs1 BXOAHbIX NapameTpoB Unu Apyrux 3afaHHbIX CBONCTB
o6pabaTbiBaeMbIX BELLECTB UMW MPOAYKTOB, @ Takxke Ansi onpeaeneHus
AONYCTUMBbIX OTKMOHEHUI PEeXMMOB 06paboTkn, He OKa3bIBaKOLLMX
CYLLECTBEHHOIO BIIMAHUS HA Ka4eCTBO NPOAYKTa Unu nokasarenu
npouecca. Kak npaBuno, o6paTHbIMKM 3agavamu SBRSOTCA 3a4a4m
onTMMU3aLun NPOLECCOB U NapaMeTpoB annapaTos.
Mopenwu nporHosa, unu pacyeTHble Mogenu 6e3 ynpasneHusi. OcHoBHoe B uyem otnuume mogenen
HasHaveHue aTNX moaenen — gaTb NPOrHo3 O NoBeAeHUU CUCTEMbI BO nporHosa ot
BPEMEHU U B NPOCTPaHCTBE, 3Has HayanbHoe COCTOsIHNE U MHbopMaLmio ONTUMMN3aLMOHHBIX
14 0 noBefeHnn ee Ha rpanuue. ONTMMM3aLMoHHbIE MOAENN: - moaenen? nK-3
CTauMoHapHbIe MOAENN UCNOMb3YTCA Ha YPOBHE MPOEKTMPOBaHMSA
PasnuYHbIX TEXHONOMMYECKMX CUCTEM; - AMHAMUYECKNE — KaK Ha YPOBHE
NPOEKTUPOBaHWS, Tak 1, rMaBHbIM 06pa3om, Ans ONTMManbHOro
yrnpasneHus pasnuyHbIMU NpoLeccamu.
'notesa. 3Tu Mmogenu «npencTaBnsoT cobov NpobHoe onucaHne OnvwwnTte Mmogens Tvna
AIBMEHNS, MpU4eM aBTOp NMB0 BEPUT B Er0 BO3MOXHOCTb, NMMBO cuntaet 'mnoTesa
Aaxke ero UCTUHHbIM». Ecnn Moaenb NocTpoeHa, TO 3TO 03HAYaeT, YTO OHa | coepKaTenbHOn
15 BPEMEHHO MPU3HAETCA 3a UCTUHY N MOXHO CKOHLIEHTPUPOBAaTLCA Ha Knaccudmkauum MK-3
apyrux npobnemax. OgHaKo 3TO HE MOXET ObITb TOUYKON B UCCMNEAOBAHUAX, | MOAENEN.
HO TONbKO BPEMEHHOW May3oii: cTaTyc Moaenu 'mnotesa MoxeT ObiTb
TOJNBKO BPEMEHHbBIM.
deHomeHonorn4yeckasa moaens. [laHHaa mogens coaepXut mexaHnsm ansa | Onuwute
onucaHus aBneHus. OgHako aTOT MexaHuM3M HeJoCTaTo4HO yoeanTeneH n | «®eHomeHonoruyeckas
He MOXeT ObITb NOATBEPXAEH UMEIOLLMMUCS OAHHBIMU UMW NIIOXO mMoAernb
cornacyeTcs C MMeLWUMNCS TEOPUSMU U HAKOMMEHHBIM 3HaHneM 06 copepxaTernbHON
ob6bekTe. MNoaToMy dheHOMeHONornyeckMe MOAENu NMET CTaTyc Knaccudmkauum
16 BPEMEHHBbIX pelueHuin. CuntaeTcs, YTO OTBET BCE eLle HEU3BECTEH, U Mozenen.» nK-3
HeoOX0AMMO NPOJOIKUTL MOUCK KUCTUHHBIX MexaHM3moB». Ponb mogenu
B MCCMeaoBaHNN MOXET MEHSATBCA CO BPEMEHEM, MOXET CINyYnTbCH TaK,
YTO HOBblE AaHHbIE 1 TeopUM NOATBEPAAT PEeHOMEHONorMyeckme Mmogenu
n Te 6yayT NoBbILWEHbI 40 CTaTyca rmnoTesbl. AHanorM4yHo, HOBOE 3HaHWe
MOXeT NOCTeneHHOo NPUATU B NPOTMBOPEYME C MOAENSAMU-TunoTe3amMm u Te
MOryT 6bITb NepeBefeHbl BO BTOPOW.
OBpucTM4eckas Moaernb. OBpUCTUYECKAA MOAENb COXPaHSET NMULLb Onvwute
KayecTBeHHoe nogobve peanbHOCTU 1 faeT nNpeackasaHns TONbKO «Mo 3BPUCTMYECKYIO MOAENb
17 nopsiaKy BeNUYUHbIY . Ho Npu NOCTpoeHWn Aaneko He cpasy nonyyaeTcs coaepxaTernbHom nK-3
MoZAenb, AarLLas XoTst 6bl Ka4ecTBEHHOE onncaHue obbekTa. B aTom Knaccudumkauum
cny4ae 4acTo UCMNOMb3yT MoAenb No aHanorny, oTpaxatoLuyto mMoaenen.

OEeNCTBUTENBHOCTL XOTb B KaKOﬁ-HM6yﬂb yepTe.




2.2. ®opmMbl NPOMEXKYTOYHOWN aTTecTauum

I'IpomemyTquaﬂ aTtTecrtauuna nposognTca B Bnae I'II/ICbMeHHOFO/yCTHOFO onpoca, TeCTupoBaHunAa U npeacrtaBnaeT
cobori oTBeThI Ha 2 Bornpoca n BbINOJIHEHNE TECTOBbIX 3agaHni.

MprMepHbIN NepevyeHb BONPOCOB AJisl NOArOTOBKU K 3a4eTy

Homep 3agaHuna

MpaBunbHbIN OTBET

CogaepxaHwve Bonpoca

KomneTteHuus

Bpems BbInonHeHust

3afaHuns, MUH

1). O6cnenoBaHue ob6bekTa MogenupoBaHnst U hopMynmMpoBka
TEXHUYECKOro 3afaHuna Ha paspaboTky mogenu. [laHHasa cTagnst COaepXuT
cBefeHust obLuero xapaktepa o npupoge obbekra, MHpopMaLmo O Liensax
€ero nccrnegoBaHus 1 HekoTopble npegnonoxexus. Llenb atana —
paspaboTka cogepxaTenbHO NOCTaHOBKU 3a4a4n MOAENNPOBaHUS, T. €.
co3gaHue COBOKYMHOCTM BONpocoB 06 06bekTe MoAeNMpoBaHus,
3anucaHHbIX B crioBecHon dopme. 2). KoHuenTyanbHas 1
MaTeMaTunyeckasi NocTaHOBKa 3aJayn. Ha aTom atane npoucxoauT
3aBeplUeHne ngeanmsauum odbekTa, 0OTOPaChIBAOTCHA HECYLLECTBEHHbIE
dakTopbl 1 adpdekThl. Lienb KoHUEeNTyanbHOM NOCTAHOBKM 3adaun
3akntoyaeTcs B hopMynmMpoBKe OCHOBHbLIX BOMPOCOB 1 Habope rmnoTes
KacaTenbHO CBONCTB M noBeaeHus obbekTa MoaenMpoBaHus B
TEPMWHONOMMN crneumanbHbiX AUCUUNNUH. B ntore npegnonoxennsi
OMNMCbIBAIOTCA MaTemMaTU4eckn A1 KONMYECTBEHHOIO aHanmaa mx
BbINOnHeHus. 3). KauecTBeHHbI aHanm3 1 NpoBepKa KOPPEKTHOCTK
mMogenu. MNMoHsTNe «KOPPEKTHOCTb MOAENMY» OYEHb BaXXHO, OCODEHHO B
NpUKNagHon MatemMaTuke, MOCKOSNbKY HEBO3MOXHO NPUMEHEHne
YNCMNEHHBIX METOA0B HEKOPPEKTHO NOCTaBMNeHHbIM 3afadvam. 4). Beibop n
obocHoBaHue Bbibopa MeToaoB pelleHnst 3agayuun. CosgaHHasa moaenb
nccneayeTcs nodbIMY BO3MOXHBIMU MeToA4aMu, B TOM YMCTie C B3aUMHOM
npoBepkoi. [ockonbKy He BCe MOAENN peLLalTcs TeopeTUYecky, B
nocrnegHee BpeMsi LLIMPOKO MUCMNOMb3YTCHA BblYUCIMTENbHbIE METOAbI. 5).
Mouck pelueHns unu peanusaumsa anropuTma B Buge nporpamm ans 9BM.
6). Mpoeepka agekBaTHOCTM Mogenu. Ha naHHoM atane onpegensieTcs
COOTBETCTBME OOBEKTY M CHOPMYNMPOBAHHBLIM NPEANONOXEHUAM. 7).
MpakTnyeckoe ncnons3oBaHue mogenu. Hesasncumo ot obnactm
NPUMEHEHUSA CO34aHHOM MOAENM HEOOXOAMMO NPOBECTU KAYECTBEHHbIN U
KONMMYECTBEHHBIN aHanv3 pe3ynbTaTtoB MOOEIMPOBAHMS.

Mepeuncnute OCHOBHbIE
aTanbl npouecca
NOCTPOEHNS
mMaTemaTuyeckomn
moaenw.

MNK-3

AHanuTMyeckoe MaTeMaTU4eCKoe MOAENUPOBaHNE — 3TO BUA
MOAENUPOBAaHUS, B XOe KOTOPOro OCHOBHASH POIib NPUHAANEXUT
aHanMTMYecKo MmatemaTn4eckon Moaenu. BaxHoe JOCTOMHCTBO
aHaNMTUYeCcKOro MOAENMPOBaHNS — BO3MOXHOCTb NOMyYeHUsl Ha ero
ocHoBe (byHOaMeHTanbHbIX Pe3yNbTaToB U MHBApUaHTHbIX 3aBUCMMOCTEMN,
KOTOpble MOTyT BbITb pacnpoCTpaHeHbl Kak Ha pas3nuyHble criydan
MCMOb30BaHUs MOAENMPYEMOW CUCTEMbI B TEX UMW UHBIX CUTYaLUUsX, Tak
W Ha criy4an pacCMOTPEHUsI APYTMX CUCTEM AaHHOro knacca. OCHOBHOM
HeoCTaTOK aHanUTUYECKOro MOAENNPOBaHUS 3aKINo4aeTcsl B TOM, YTO €ro
NPUMEHEHME K CIOXHBIM CUCTeMaM TpebyeT CyLecTBEHHON naeanvsaumm
ONUCaHUsi CUCTEMBI.

Onvwunte
aHanuTnyeckoe
mMaTemaTunyeckoe
MoJenMpoBaHue.

MnK-3

MMuTaumoHHas moaenb — 3TO KOMIMIEKCHOE NorMKko-maTemaTndeckoe
npeacTaBneHne CUCTEMbI, peannsoBaHHOE B BUAE NPOrpaMmbl,
npeaHasHayeHHon ansa peweHus Ha OBM, Bkntovatolee B ceba mogenu
pasnuyYHoOro TMna u paccMmaTpuBatoLlee acnekT MYHKLMOHMPOBaHUS
OWHaAMMYeCKOn cucTeMbl BO BpeMeHW. [laHHbIM Knacc Moaenen
NpUMeHsIeTCs NPY HEBO3MOXXHOCTWN CTPOroro aHannTUYeCcKoro peLleHns
3aja4v UNu NPOBELEHUSI HATYPHOTO 3KCNepUMeHTa. IMUTauMOHHbIE
MOZENM CryxaT AN U3y4YeHNsl NOBEAEHMS BO BPEMEHW CMOXHOMN
HeOo4HOPOAHON AMHAMMUYECKOW CUCTEMBI, OTHOCUTENBHO CTPYKTYpPHI
KOTOPOW CYLLECTBYHOT TOYHbIE 3HAHUS UNN AeTanM3npoBaHHbIE MMNOTE3bI.

OnvwunTe nMMTaLMoHHoe
moaenmpoBaHue.

MnK-3

— COBOKYMHOCTb BXOAHbIX BO3JENCTBMIN Ha CUCTEMY; — COBOKYMHOCTb
BO3[1eNCTBUI BHELUHEN cpefbl; — COBOKYMHOCTb BHYTPEHHUX NapameTpoB
CUCTEMbI; — COBOKYMHOCTb BbIXOAHbLIX XapakTepucTuk cuctemsl. B
nepeyvncneHHblX NOAMHOXECTBAX MOXHO BbIAENUTbL yrpaBrsemMble 1
Heynpasnsemble nepeMeHHble. [1pn MoaenupoBaHnM CUCTEMbI BXOAHbIE
BO3[ENCTBUSA, BO3AENCTBNS BHELLHEN CPefbl U BHYTPEHHME NapaMeTpbl —
He3aBUCUMbIE MepeMeHHbIE, a BbIXOOHbIE XapaKTEPUCTUKN CUCTEMBI —
3aBUCUMbIE MEPEMEHHbIE.

YKaxXnte BENUYMHBI,
onucbiBatoLme

byHKUMOHNpPOBaHNE
pearnbHOW CUCTEMBI.

MnK-3

Mopenb HasbiBaeTCs AMHAMUYECKOW, eCrv BbIXOOHOE BO3[eNCcTBne

Kakas mogenb saBngetca

MK-1




3aBUCUT He TOMbKO OT BXOAHOro BO3AEWCTBUS B TEKYLLUIA MOMEHT
BpEMeHU, HO 1 OT NpeAblAyLUMX 3HaYeHu Bxoda. OTo o3HadaeT, YTo
Mofaenb o6nagaeT MHEPLMOHHOCTLIO (MamaTbio). MaTemaTtuyeckue
MoJenu AuHaMu4eckmx 06 bEKTOB 3aal0T ero noseAeHne Bo BPEMEHN.

JuHamMnyeckomn?

Mopenb Ha3bliBaeTCsa CTaTMYECKON, eCnn e€ peakums Ha BXogHoe
BO3[ENCTBMNE HE 3aBUCUT OT NPeabICTOPUMU, OT NOBEAEHUS CUCTEMbI B
NPOLLIIOM, a TaKke OT NpeablayLunx 3HavyeHun Bxoga. Ctatuyeckue

Kakas mogenb siBnseTtcs
cTaTtuyeckon?

6. cucTembl obnagatoT MHOBEHHOW peakLuuel Ha BXO4HOE BO3AENCTBIE. MK-1
CraTnyeckue Moaenu onucbiBaloT NPOLECCHI, HE U3MEHSIOLLMECH BO
BPEMEHMU, T.€. MoBeJeHNE 0ObEKTa B YCTAHOBUBLLMXCS PEXUMAX.
Mopenb HasbiBaeTCa AeTEPMUHUPOBAHHON, eCnNi €€ BbIXO4HOE Kakast mogenb sBnsaetcs
BO3[eNCTBME OAHO3HAYHO onpeaenseTcs CTPYKTYpon obbekTa n AeTepMUHUPOBaHHON?
BXOAHbIMU BO3AENCTBUSIMU U HE 3aBUCUT OT HEKOHTPONUPYEMbIX
7 cnyyariHbix pakTopoB. B peanbHbIX ycnosusx Habniogaemble BbIXOAHbIE AK-1
' CUrHanbl U3MEHSATCS HE TOMNbKO NOoA BO3AEeNCTBUEM HabnogaemMbix
BXO[JO0B, HO 1 13-32 MHOMOYUCIIEHHBIX HEHAbMoAAaEMbIX CIlly4alHbIX MOMEX.
Ecnun aTu noMexu Marbl Unm OTCYTCTBYIOT, TO CUCTEMY MOXHO CHUTaTb
AeTepMUHUPOBAHHOWN.
Mopgenb, B KOTOpPON criyyariHble MOMEeXU OKa3biBatoT CyLLLECTBEHHOE Kakasi mogenb sBnsaetca
BNUSIHWE Ha BbIXOAHbIE NEePEMEHHbIE, HAa3blBAETCS CTOXaCTUYECKOW. CTOXacCTU4EeCKON?
CToxacTnyeckas (BepOsTHOCTHasA) MOAENb OTpaXaeT BO3aencTame
Cny4anHbIX )aKTOpOB, NO3TOMY MeXAY BXOAHLIMU U BbIXOOAHBIMU
8. nepemMeHHbIMY CyLLIeCTBYeT He 0gHO3HavYHas (PyHKUMOHarnbHas MK-1
3aBUCUMOCTb, @ BepoATHOCTHasA. OBbIYHO NepPEMEHHbIE COCTOSIHNSA
CTOXaCTM4eCKOro 00bEeKTa OLLEHNBAKOTCA B TEPMUHAX MaTeMaTU4ecKoro
OXMOaHWs, a BXOAHble BO3AENCTBUSA - BEPOATHOCTHBIMU 3aKOHaMMU
pacnpegeneHus.
Mopgenb HasbiBaeTCa NMHENHOW, ecnv ANs Heé cnpaBenyB MPUHLAM Kakas mogenb siBnseTcs
9 cynepnosvumu, T.e. peakums o0beKkTa Ha NMHENHY KOMOUHALMIO NNHENHON? AK-1
’ (cynepnosnumio) ABYX BXOOHbIX BO3AEWCTBUN paBHa TON e camom
KOMOMWHaLUN peakumii JaHHOro obbekTa Ha Kakaoe U3 BO3OENCTBUNA.
Mopgenb HasbliBaeTCa HeNnpepbIBHON, €CNN COCTOSTHUSA €ro BXOAHbIX U Kakas mogenb sBnsetcs
10. BbIXOOHbIX BO3AENCTBUN N3MEHAETCHA UNN N3MEPSAETCA HEMPEPBLIBHO B HenpepbIBHOW? MK-1
TeyeHne onpeaeneHHoro NPoMeXyTka BpEMEHM.
Mopenb HasbiBaeTCa ANCKPETHOM, €CNM COCTOSAHME €€ BbIXOAOB U BXOO0B Kakas mogenb siBnseTcs
onpegeneHo NuLLb B AUCKPETHbIE MOMEHTbI BpeMeHu. [Ansa onucanns OUCKPEeTHOW?
11. | OUCKPETHBIX CUCTEM MCNOMb3YITCA pelueTyaTbie PyHKUMKN, SBASIOWmnecs MK-1
aHanoramu HenpepbIBHbIX PYHKUNUA, U PA3HOCTHbIE YpaBHEHWS,
ABNgALWMNeca aHanoramy aupepeHumnanbHbiX YpaBHEHUN.
Mopenb HasbiBaeTCs cTauMoHapHON, ecnun eé peakums Ha OOUHaKoBble Kakas mogenb sBnsetcs
12 BXOAHbl€ BO3AENCTBUSA HE 3aBUCUT OT BPEMEHW NPUIOXEHUS 3TUX CTauMoHapHOn? AK-1
’ BO3[ENCTBUI, T.€. MapameTpbl Takoro o6bekTa He 3aBUCAT OT BpeMeHu. B
NPOTMBHOM Cy4ae roBopsiT, YTO MoAeb HECTALMOHAPHA.
[MapameTpuueckne Moaenu onuMcbiBaTCA 3aA4aHHbIMU B ABHOW chopme Kakas mogenb sBnsetcs
aHanMTUYECKUMN 3aBUCUMOCTAMMW, COAEPXKALLMMN napameTpbl. ATu napameTpu4eckon?
13. | 3aBUCcKMMOCTU NpeacTaBnsaloT cobor napaMmeTpuyeckne Moaern KOHEYHON MK-
pa3mepHocTu. MNapameTpamu ABASIOTCA YNCTIEHHbIE 3HAYEHUSA BENUYMH,
onpegensitoLmx Bblxod Mogenu
HenapameTpuyeckune mogenu cBogaTCs K onMcaHuto npeobpasoBaHui Kakas mopenb sBnsieTca
CUrHanoB NPOCTPaHCTBa BXOA0B B 3NIEMEHThI MPOCTPaAHCTBA BbIXOA0B. B HernapameTpuyeckon?
14. 3TOM cny4ae Mofernb 00bekTa onpeaenseTcs onepaTtopom MK-1
npeobpasoBaHus yHKLMIA BXOOAHbLIX CUTHAMNOB B (hYHKLIMUN BbIXOAHbLIX
BEMNUYUH.
Kak n gnsa yero
Takyto OLeHKY NPOBOAAT MO KaXXAOMY NapameTpy MOAEeNu B OTAENbHOCTU. | MPOBOAUTCS OLEHMBaAHWE
OcHoBaHa OHa Ha TOM, YTO 0ObIYHO Anana3oH BO3MOXHbLIX N3MEHEHWI YyBCTBUTENBHOCTU
15 napamMmeTpa n3BecTeH. [JaHHble, MONy4YeHHbIE MPU OLIEHKe MOZAEIM K NIMEHEHMIO AK-1
* | YyBCTBUTENLHOCTM MOAENM, MOTYT ObITb MCMONb30BaHbI, B YaCTHOCTU, MPU | NapamMeTpoB paboyen
NMaHMPOBaHUKN 3KCNEPUMEHTOB: Horbluee BHMUMaHNe O0MKHO YAENATHCS Harpysku 1 BHyTPEHHUX
TemM napameTpaMm, Nno KOTOpbIM MOAENb ABNsieTcs 6onee YyBCTBUTENbHOW. | NapaMeTpoB Camoi
cucTembl?
OpaHOM U3 pasHOBUAHOCTEN MOAENMPOBaHUA ABNSETCA YUCTIEHHOE OnuwmTe npouecc
MOLENMPOBAHNE, KOTOPOE 3aKIoYaeTCs B NOMyYeHNn HeobxoanmbIx YNCIEHHOIO
KONNYECTBEHHBIX AaHHbIX O MOBEAEHNN CUCTEM UITM YCTPONCTB KakUM- MOLENMPOBAHNSI.
16 nmbo noaxoasALMM YUCTIEHHBIM METOAOM, TaKUM Kak MeTOAbl drnepa nnm K-3
' PyHre-KyTTa. Ha npaktvke mogenvpoBaHne HENMHENHBLIX CUCTEM U
YCTPOMNCTB C MUCMOMb30BaHNEM YNCIEHHbIX METOAOB HYacTO OKa3blBaeTCs
HaMHoro 6onee apHEKTUBHBLIM, YEM aHANUTUYECKOE MOLENMPOBAHMWE
OTAENbHbIX YACTHbIX MMHENHbIX Lienen, CUCTEM UM YCTPONCTB.
Knacc nepexoaHbIX, HeCTaLMOHapHbIX ABWXEHUA, OTBEYaeT penakcaumm OnuwmuTe knacc
17. | OT HayarnbHOro K NpeAenbHOMY MHOXECTBY COCTOSIHWUM, U Knacc nepexofHbIX U Knacc MK-1

YCTaHOBMBLUUXCH CTaUMOHAPHbIX ABUMXEHWI, da30Bble TpaekTopum

YCTaHOBUBLUNXCA




KOTOPbIX LIENMKOM NpuHaanexar npeaenbHbIM MHOXECTBaM. CTaLMOHapPHbIX
OBVKEHUN.
Cratmctmyeckoe MoaennMpoBaHMe — YUCITEHHBIN METOA PeLleHUs OnuwuTe meTtoa
MaTemaTU4YecKkmx 3agay, NPy KOTOPOM UCKOMbIE BEMUYUHBI NMPEACTaBNAT | CTAaTUCTUYECKOro
BEPOATHOCTHBIMW XapakTepUCTUKaMu Kakoro-nmbo cny4yanHoro SBneHus, MOLEnMpoBaHNs

3TO ABJIeHNne MmoaenmpyeTcsd, Nocrne 4Yero HyXHble XapakTepUcTukn

18. g MK-1
nNpubnmxeHHO onpeaensoT NyTeM cTaTucTuieckon o6paboTku
«HabnogeHni» mogenu. B gaHHOM MeTode MCKOMYHO BENUYUHY
NpeacTaBnsAlT MaTeMaTUYeCKUM OXnAaHNeM YUCNOBON DYHKLMKN OT
Cry4yanHoro ncxoga siBfieHusl, T.e. UHTErpanom no BEpOSATHOCTHON Mepe.
MeToa MoHTe—Kapno — o6Liee Ha3BaHuWe rpynmbl YACHEHHBIX METOO0B, Onvwwnte metoq MoHTe—
OCHOBaHHbIX Ha NnonyyeHnMn 60nbLLIOro Yncna peanusaumn Kapno
19. | cToxacTuyeckoro (crny4anHoro) npowecca, KoTopbin hopmMmupyeTcs Takmum MK-1
06pa3om, 4TOObI ero BEPOSTHOCTHbIE XapakTepUCTUKN coBnaganu ¢
aHanorMyHbIMMN BENUYMHAMK pellaeMoin 3agayu.
B kakvnx npeaMeTHbIX
YpaBHEHUs B 4aCTHbIX MPON3BOAHBIX MCMOMNb3YTCS A5 ONUCaHNSA Takux obnacTax ncnonb3ytTcs
20 h13NYECKMX SABMEHWI, KaK TENIONPOBOAHOCTb, KoNebaHnsa CTpyHb, mogenu B Buae AK-1
’ pacnpocTpaHeHns NMHENHbIX BOSH PasnuyHoON r3nyeckon npupoabl n anddpepeHumnanbHbIX
ap. YPaBHEHWIN B YaCTHbIX
NPOV3BOAHbIX?
OnuncaHne 3aKOHOMEPHOCTEN N3yvaeMblX ABIEHWNI CTPOUTCS HA OCHOBE Kak 1 gns vero ctpostcs
aHanUTUYeCcKnx BblpaXKeHWU OTHOCUTENBHO XapaKTePUCTUYECKNX aHanuTnyeckue mogenun?
napameTpoB, OTpaxarLLUmX Nx cBocTea. BenvymHa napameTpoB AaHHON
21. | cucTeMbl U3MEHSeTCS B COOTBETCTBUM C 3aKOHaMW COXpPaHEHUS, MK-1
onpegensowyMn dyHAaMeHTanbHble CBONCTBA NPOCTPAHCTBA, BPEMEHU
1 matepumn. AHanutuyeckme opMbl 3aKOHOB COXpPaHEHNS
dopMynMpyrTCS B BUAE COOTBETCTBYIOLLMX YpaBHEHU BanaHca.
MeToa KOHEYHbIX 3NIeMEHTOB OPMEHTUPOBAH Ha pacyeTbl CUCTEM, OxapakTtepusyinTte MeToA
UMEIOLLIMX CIIOXKHYIO FeOMEeTPUYECKYH0 KOHpUrypaLmnio U HeperynsapHyto KOHEYHbIX 31IEMEHTOB.
22. | dwmsuyeckyto cTpykTypy. B meTtoge K3 3agava noucka cpyHkumm MK-1
3aMeHsieTCs Ha 3aAady novcka KOHeYHOro Yucna ee NpubnukeHHbIX
3HaYeHU B OTAEbHbIX TOYKaxX-y3nax.
Ero cylHOCTb 3aknoyaeTcs B MCCnegoBaHumn BNUSHUS cooTBeTcTBylowmx | OxapaktepusyiTe
napameTpoB moaenu (pakTopos, BXOAHbIX (DAKTOPOB) Ha OTKMMKK hakTOpHbIN aHanu3 Ha
(BbIXOOHBIE (hakTOpbI). B 3aBMCUMMOCTM OT YMcna aHanManpyemMbIx mMopenu.
(hakToOpOB pasnuyalT OAHO(aKTOPHbLIN, OBYX(AKTOPHBIN,
MHOrogakTopHbI aHanua. [Npun npoBeaeHMn akTOpPHOro aHanmaa
23 U3MEHSIIOT TOMbKO paccMaTpuBaeMblil BXOAHON akTop, a 3HavYeHust AK-1
" | ocTankHbIX hakTopoB NMbo He MeHsTCs BoobLLe, NMMBOo N3MeHsI0TCA
TOIbBKO OT 3KCMEepMMeEHTa K aKcnepumeHTy. B nocnegHem cnyvae
nony4yarT CeEMENCTBO Tabnuu, B KaXXAON CTPOKE KOTOPbIX NPUBOAATCS
3HayYeHUst OTKITMKOB, COOTBETCTBYIOLLUX BbIOPaHHBIM 3HaYEHUSM
paccmatpuBaemoro gakropa. lNpuyem kaxagas Takaa Tabnuua
COCTaBnAeTCA AN pasnnyHbIX 3HAYEHMIN OCTanbHbIX (hakTopoB.
MuHUManbHbIN Habop NapameTpoB, NOMHOCTHIO CHUMAIOLLMIA Y10 HasbiBaeTcs
24. | HeonpefeneHHOCTb OTHOLLEHWUS «BXOA — BbIXOA» AWHaMUYeckoro obbekTa, | BEKTOPOM COCTOSIHUSA MK-1
Ha3blBaeTCA BEKTOPOM COCTOSHWUSA (UM MPOCTO COCTOSHUEM). cucTembl?
YCTOMYMBOCTLIO Ha3bIBAETCA Takoe CUCTEMHOE CBOWCTBO, NMPU Hanu4um Y70 HasbIBaeTCH
25. KOTOPOro HavyasbHOe OTKITOHEHNEe MHaMUYEeCcKoro npotecca oT YCTOMYUBOCTbIO MK-1
YKEnaemoro ero xoga ¢ Te4eHnem BpemeHn ybbiBaerT. CUCTEMBI?
[MoHATME ynpaBnsemMocTn oOTpaxaeT MpUHLUMNMAaNbHYI0 BO3MOXHOCTb | UTO moHMmaeTcs noa
npuBedeHus cuctembl B noboe Tpebyemoe coctosiHue. OOBEKT | ynpaBnsemocTbio
0. | HasbiBaeTCcA  ynpaBnseMbiM,  ecn  MOXHO HalTW TakoW BEKTOpP | cUCTEMbI? AK-1
ynpaBreHusi, KOTOpbIl K3 MPOM3BOSMIBHOTO  HavanbHOTO  COCTOSIHUS
nepeBoant OOBEKT B MNPOM3BOMIBHOE KOHEYHOe COCTOSHME  3a
OrpaHNyYeHHOEe BpEMS.
MoHaTne HabnogaeMocTV O3HayaeT NPUHUMNUANbHYK BO3MOXHOCTb | UTO noHumaeTcs noa
27 onpefeneHnss COCTOAHUS CUCTEMbl MO pe3ynbTatam ee MW3MepeHun. | HabnogaemocTblo AK-1
" | OBbekT Ha3biBaeTCA HabnogaeMbIM, €Criv N0 M3MEPEHUSM ero BbIXOAHOTO | cucTembl?
CurHana MoXHO onpegenuTb ero COCTOsIHME.
OcCHOBHOW 0COBEHHOCTLH, NPUCYLLEN UCKMIOYNUTENBHO HEMMHENHBIM Kakve ocHoBHble
MoAensiM CUCTEM, SBNAETCH BO3MOXHOCTb peanunsaumm B HUX MHOXeCTBa | 0COBEeHHOCTV NnoBeaeHnst
pasnu4HbIX — OT CaMblX MPOCTbIX A0 CaMbIX CIIOXHbIX — PEXUMOB NPUCYLLN HEMNVHENHBIM
o8 (OYHKLMOHNPOBAHWS, KOTOPbIE 3aBUCAT OT Ha4arnbHOrO COCTOAHUA, OT moaensam? AK-1
’ napamMmeTpoB CUCTEMbI U OT BHELLHUX BO3OEeNCTBUN. B yacTHOCTH, B
HenUHeNHbIX CUCTEMaX BO3MOXHbI PEXMMbI AeTEPMUHNPOBAHHOIO Xaoca B
BMAe He3aTyxaloLmnx anepnognyeckmx konebaHuni, HanoMyHaLWMX
cny4anHbli npolecc.
[MorpelwHOCTM AensTCs Ha NOrpeLLHOCTU annpoKCcMmaLuuu, OnuwnTe NorpeLLHoCcTH
29. BblYMCNUTENBHbIE NOTPELLHOCTU, TPAaHCHOPMaLMOHHbIE NMOrPELLUHOCTH, BblYUCIIEHUIA, MK-1

napamMeTpunyeckme norpelHoCcTun, AuHaMmnyeckmne norpeLlHoCTu.

BO3HUKaoLWme npu




[orpeLlwHoOCT UMEIOT CriyYarHbIA XapakTep MU OLeHMBaKTCSA 3aKoHaMu YNCITEHHOM
pacnpegeneHusi. B OCHOBHOM Ans onvcaHus NorpeLHoCTen Nonb3yTcs mMmoaennpoBaHun.

CMMMETPUYHBIMU 3aKOHaMU pacnpenesieHuii. Yalle Bcero norpeLHocTm
annpoKCUMUPYOTCS HOPMarbHBIM U PABHOMEPHBLIM 3aKOHaMU
pacnpegeneHus. MapameTpbl 3TMX 3aKOHOB pacnpeneneHms —
mMaTemaTtyeckoe oxuaaHve 1 gucnepcus.

MpumMepHbIN NepevYeHb TECTOBbLIX 3aaHMN K MPOMEXYTOYHOM aTTecTauum
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UTto Hapo AenaTb NpU HanMuMM HeonpeaeneHHoCcTn?
a) nobyto HeonpeaeneHHOCTb MOXHO PacUNeHUTL HAa MHOXECTBO YacTelN 1 NOCTPOUTb
TEOpPEeTUYECKYIO MOAENb, HA OCHOBaHUW KOTOPOW OnpeaensieTca onTumarnbsHoe pelueHne
6) nobyto HeonpeaeneHHOCTb MOXXHO PacYeHNTb Ha U3BECTHYHO Y HEU3BECTHYIO YacTH,
1 6 NoCTPOUTbL TEOPETUYECKYH MOAENb, HA OCHOBaHWUW KOTOPOW OnpeaenseTcs onTMMansHoe MK-3 5
pelleHune
B) Ntobylo HeonpeaeneHHOCTb MOXHO OTOPOCUTL U MOCTPOUTL TEOPETUYECKYIO MOAEND,
Ha OCHOBaHUW KOTOPOW OnpeaensaeTca onTumarnbHoOe peLleHe
r) niobyto HeonpeaeneHHOCTb MOXHO 3aMEeHUTb ONPeAeneHHOCTLI0 U MOCTPOUTL
TEOpPETUYECKYIO MOAEerNb, HA OCHOBaHUM KOTOPOW onpeaensieTcs onTumarnbHoe pelueHne
MapameTpbl HeCcTaLMOHapHON MOAENWN — 3TO
a) BENWYMHbI, KOTOPbIE MEHSOTCSA CO BPEMEHEM,;
2 a 6) ntobble KONMYECTBEHHbBIE XapaKTEPUCTUKN COCTOSIHUSA CUCTEMBI; AK-1 >
B) HEM3MEHEHHbIE 3HAYeHMS B TEYEHNE BCEro BPEMEHN M3yYeHus 00bekTa;
r) Takne Benn4mHbl, KOTOPbIE MOTYT BNUSATL APYT HA Apyra U COrnacoBaHHO U3MEHATLCS
noj AeCTBUEM BHELLHUX BO34ENCTBUIA BO BPEMSA M3ydYeHus 0ObekTa.
YT0 Takoe napameTpbl CUCTEMBI?
a) BenununHbl, KOTOpbIE BbipaXatoT CBOWCTBO UMM CUCTEMbI, UMW €€ YacTu, Unm
OKpYyXXatoLLew cpeabl.
3 a 6) BenuuuHbl, xapakTepusytoLne aHepreTuieckoe nnm nHopmMaLnoHHOE HanonHeHne MK-1 2
3MneMeHTa 1nv NoACMCTEMBI.
B) CBoICTBa anemMeHTOB 0ObekTa.
r) BenuuumHbl, kKOTOpas xapakTepusyeT OEeNCTBUS, KOTOPbIE MOIYT BbIMOJIHATbL OO BEKTbI.
Kakon 13 aTanoB matemaTn4eckoro MOAENMpPOBaHNS AOMMKEH NPOBOAMTLCA nepen
ocTanbHbIMU?
a) YucneHHoe pelueHune
4 6 6) MocTaHoBKa NpobrnemMbl U ee KaYECTBEHHbBIN aHanm3 MK-3 2
B) MaTtemaTuyeckuii aHanma mogenm
r) MoarotoBka McxoaHOM Hpopmaumu
4) MNocTpoeHne matemaTnyeckon Mogenu
K npenmyiectBam matemaTuyeckmx mogenen OTHOCUTCS ...
a) 9KOHOMUYHOCTb
5 6 0) yHuBepcanbHOCTb MK-3 2
B) oTcyTcTBME TpeOOBaHMIA K YPOBHIO 3HAHWUIA UCcneaoBaTens
r) NpocToTa Co34aHus
Kakne 3aBucCuMble NepeMeHHbIe CYLLECTBYIOT B MOOENSX MakpOypOBHSA?
a) Bpemsi n xapakTepucTrkmn noToka.
6 B ©0) ®asoBble NepeMeHHble TUMa NoTeHumana. MK-1 2
B) MNMpocTpaHCcTBEHHbIE KOOPAUHATHI.
r) ®asoBble NEpEMEHHbIE TMMNA NOTOKA.
YT0 Ha3bIBalOT KpAeBbIMM YCIOBUSMY A1 CUCTEMbI YPaBHEHWUIA MaTEMaTUYECKOW
mMoaenn?
a) YcnoBsus, HaknagbiBaeMble Ha rpaHuLe uccrnegyemorn obnactu v B HavanbHbI
7 a MOMEHT BPEMEHN. MK-1 2
B) YCnoBus, Hanaraemble Ha OYHKLMIO, ULLYT.
B) YCnoBuWs, Hanaraemble Ha NPOM3BOAHbIE MCKOMOWN (OYHKLN.
r) Ycnoswusi, HaknagbiBaeMble B Ha4asbHbI MOMEHT BPEMEHM.
[vHamnyeckne Mogenu onucbiBatoTCs
a) anrebpanyecknMy ypaBHEHUSIMMU;
8 6 0) AvddepeHLmanbHbIMU ypaBHEHUSIMUA; MK-1 2
B) MHTErpanbHbIMU ypaBHEHUAMU;
r) TPUrOHOMETPUYECKMMU YPABHEHNSAMMU.
9 0,8 VHTerpnpoBaHHble Moaenu (HECKONbKO BapuaHTOB OTBETA) MK-3 2




a) IMEIOT NPaKTUYECKyo HanpaBEeHHOCTb;

6) UMEIOT TEOPETUYECKUI XapaKTep;

B) HanpaeneHbl Ha PacLUMGpPOBKY CTPYKTYPbl CUCTEMBI, MPUHLMMOB ee
(YHKUMOHMPOBaHUS;

r) NPUMEHSIOTCA, HanpuUMep, C Lerbio NOMyYeHUA KOHKPETHLIX pekoMeHaauun ans
MHOMBMAYaNbHOro GONBHOrO UMW rPYMMbl O4HOPOAHBIX 6OMBHBIX.

10

Kakne Buabl matemaTmyecknx Mogernen Bbl 3HaeTe, OTHOCUTENbHO ONUCaHUSI U3MEHEHUIA
NpoLECCOB BO BPEMEHN? (HECKOINBKO BapMaHTOB OTBETA)

a) AMHaMU4ecKue;

0) andbdepeHumanbHbIE;

B) CTaTUCTUYECKWE;

r) cTaTuyeckue.

MK-1

11

Kakon meTon auckpeTtnsaumm Mogenu OTHOCUMTCS K MUKPOYPOBHIO?
a) MeToa cBoboaHbIX ceTeln.

©) MeToa KOHEYHbIX pa3HOCTeN.

B) MeTop y3noBbIX 4aBneHui.

r) TabnnyHbIn MeToa.

MK-3

12

MepemeHHble — 3TO

a) BEeNINYMHBI, KOTOPbIE MEHSIIOTCS CO BPEMEHEM, HO BHE BCSIKOTO 3aKOHa;

6) ntoGble KONUYECTBEHHbIE XapaKTEPUCTUKWN COCTOSHUSI OpraHMama WUnu ero CUCTeM;

B) HEM3MEHEHHbIE 3HAYEHWS B TEYEHNE BCErO BPEMEHU U3yYeHUs o6bekTa;

r) Takme BenuYUHbI, KOTOPbIE MOTYT BAUATL APYr HA ApYra W COrnacoBaHHO M3MEHSTLCS
noJ [e/CTBMEM BHELUHWX BO3AEUCTBUN BO BPEMSI M3YYEHUsi 06 bekTa.

MK-3

13

CraTuyeckune MoZenv onvceIBalTcs

a) anrebpanyeckMmi ypaBHEHUAMY;

6) anddpepeHUManbHBIMK ypaBHEHUSIMU;
B) UHTErpanbHbIMU ypaBHEHUAMU;

r) TPUrOHOMETPUYECKUMU YPABHEHUSIMU.

MK-1

14

Jllo6as maTemaTnyeckas Mofernb A0MKHA (B pamkax paccmaTpuvBaeMbIX rMnoTes
MoAenvpoBaHusl) 6biTe abComMTHO ...

a) TOYHON

0) agekBaTHol

B) ngeansHom

r) COBEPLUEHHON

MK-3

15

CBOWCTBO a4eKBaTHOCTU MOAENN XxapakTepuayeT cTeneHb (HECKOMNbKO BapnaHTOB
oTBETA)

a) ynobcTBa Ana uccrnieqoBaTtens B YacTy 3agaHnst BXOAHbIX U MHTepnpeTauum
BbIXOAHbIX AAHHbIX

6) aKTyanbHOCTU C TOYKU 3PEHMUSI PELLEHMS] C MOMOLLIbI0 MOAENM NpakTUYecKnx 3agay
B) COOTBETCTBMS 3aTpaT Ha CO34aHMe MOZENN OXMUaaeMbim

r) NPUrog4HOCTM MOLENW B KAYECTBE MHCTPYMEHTA NPOBEAEHNSA UCCNEA0BaHUN

MK-3

16

O6wmm peweHnem anddepeHLmansHOro ypaBHeHNS N-ro nopsaka, MoOAenupyoLLero
noeeaeHne moaenu, HasblBaeTcs

a) PelueHve, B KOTOPOM MPOM3BONbHBIM NMOCTOSHHBIM MPUAAITCA KOHKPETHbLIE Y/CMOBbIE
3HaveHus

6) PelieHune, cogepxallee N He3aBNCMMbIX MPOM3BOSTbHBIX MOCTOAHHBIX

B) PelueHwne, BbipaXxeHHOE OTHOCUTENBHO HE3aBUCMMOW NEPEMEHHOM

r) PeweHve, nonyyeHHoe 6€3 MHTErpMpoBaHus

MK-1

17

KonunyecTBo cTaumoHapHbIX COCTOSHWI B ha30BOM NOpTpeTe HENVHENHOW
AVHAMNYECKOW CUCTEMbI PAaBHO

a) ogHo

©) KOHeYHoe uncno

B) beckoHeYHoe Yncno

r) MOXeT ObITb BblLLenepeyncneHHoe

MK-1

18

Bepudukaumna mogenm — ato

a) onucaHne MOAEenN ¢ NOMOLLIbI0 MaTeMaTU4eckux bopmyr;

©0) NpoBepka afeKkBaTHOCTU 3a4a4ve, KOTOPYH MiaHMpyeTcs pelaTb C MOMOLLbIO MOAENN;
B) CO34aHMe onuncaTernbHON Mogenu;

r) YACTNEHHbIE 3KCMEPUMEHTbI C MOAESbIO.

MK-3

19

[MapameTpbl cCTauMoHapHOW Mogenu — aTo

a) Bernn4urHbl, KOTOPblE MEHSIIOTCS CO BpEMEHEM, HO BHE BCSKOro 3aKOHa;

©6) ntobble KONMNMYECTBEHHbBIE XapaKTEPUCTUKN COCTOSIHUS CUCTEMBI;

B) HEU3MEHEHHbIE 3HAYEHWS! B TEYEHNE BCETO BPEMEHN U3YyYEHUS OOBEKTA;

r) TakMe BENMYUHBI, KOTOPbIE MOTYT BNUATL APYr HAa ApYra U COrfacoBaHHO N3MEHSITLCS
noj AeVCTBUEM BHELLUHUX BO3L4ENCTBUI BO BPEMS M3ydYeHUs 0ObekTa.

MK-1

20

Kak HasbiBaeTCA YNCMNEHHBI METOA peLleHnsa MaTeMaTUyecknx 3agad, npyu KOTOpoMm
UCKOMblEe BENNYMHbI NPEeACTaBMsAT BEPOSTHOCTHBIMI XapakTepUCTUKaMM Kakoro-nmbo
cny4anHoro siBNeHnsa?

a) cTaTucTnyeckoe MogenmpoBsaHue

6) maTemaTnyeckoe ModenupoBaHne

B) dom3nyeckoe MogenmpoBaHme

MK-3




3. Metogunyeckue MaTepuanbl, onpegensarouue npoueaypbl oueHUBaHnsA 3HaHUN, YMeHMﬁ, HaBbIKOB U
(VIHVI) onbiTa AeATeNIbHOCTU, XapakKTepusyrwuiue npouecc CbOpMMpOBaHVIﬂ KOMMNeTeHuuUn

3.1. XapaktepucTtuyka npouenypbl TeKyLEN M NPOMEXYTOYHON aTTecTaumMm No AMcCUUnnmHe

Tabnuuya 5
MepuoanyHocTb M Buab! Cnocob y4yeTta
Ne HanmeHoBaHue cnoco6 npoBeneHus MeTtoabl BBICTABASEMbIX nHAMBUAYarnbHbIX
n/n | oueHO4YHOro cpeAcTBa npoueAaypbl oLeHuBaHuA oLeHOK AOCTUXKEHUN,
oLieHMBaHuA obyyarowmxcsa
1. |Bonpocbl K yCTHOMY CUCTEMATUYECKN Ha BCEX [3KCNEPTHbIN «3a4YTEHO - He paboyas kHvKKa
onpocy BMOAX 3aHATUN 3a4TEHO» npenogasaTens
/NMMCbMEHHO 1 YCTHO
2. |MpomexyToyHas MO OKOHYaHUW U3YYEHUS |3KCMEPTHbIN «3a4TEHO - He 3a4yeTHas BEOOMOCTb,
aTTecTaums — BOMPOChI K [AMCUMNIWHBI/ YCTHO U 3a4TEHO» 3a4eTHas KHUXKa
3avety NMUCbMEHHO

3.2. Kputepuu u WwKana oueHNBaHUA pe3yrbTaToB U3yYeHUS AUCLUMNIIMHBI BO BPEMSA 3aHATUN (TeKyLUi
KOHTpONb ycneBaemMocTH)

KpVITepMM OLUEeHKM U WKana ouleHnBaHnAa BONPOCOB K YCTHOMY Oonpocy

Tabnuua 6

Kon-Bo

LLikana oueHMBaHuA
6annos

KpuTtepum oueHku

«3ayTeHo» CTyneHT nokasbiBaeT MOrHble M rnMybokue 3HaHMsA NMporpamMHOro martepwuana,
FIOTMYHO U apryMeHTMPOBaHO OTBEYaeT Ha MOCTaBMIEHHbIN BOMPOC, a TaKke
[ONOMNHUTENbHbIE BOMPOCHI, NMokasaTenu penTuHra (Bce npegycMoTpeHHble P10
yyebHble 3aaHusl BbINOMHEHbI, KAYECTBO BbIMOMHEHNS OOMbLUMHCTBA M3 HUX
OLEeHeHO 4ucrnom Gannos, 6nMmM3kumM K MakcumanbHoMy). CTyoeHT nokasbiBaeT
rnybokMe 3HaHMs NpPOrpaMMHOro MaTepuana, rpaMOTHO e€ero umanaraer,
OOCTaTOYHO MOMHO OTBEYaeT Ha MOCTaBIEHHbIN BOMPOC U AOMNOMHUTENbHbIE
BOMPOCbI, yMerno OopMynupyeT BbIBOAbl, AONyckass  He3Ha4YuTernbHble
MorpeLuHoCTH, MnokasaTenu penTuHra (Bce npegycmoTpeHHble PO yvebGHble
3aJaHUsl BbIMOJIHEHbI, KA4YE€CTBO BbIMOMHEHNUS HU OLHOMO W3 HUX HE OLIEHEHO
MaKcMMarnbHbIM Ymucriom 6annos).

(21-40)
6annos

«He 3a4yteHo» CTyD,EHT NnokasbiBaeT [AO0CTaTO4Hble, HO HeFJ'Iy60KVIe 3HaHuA nporpamMmmMHOro
MaTtepuana; npu oTeBeTe He [onyCKaeT pr6bIX ownbok unm NPOTUBOPEYNNA,
OHaKoO B d)OpMyJ'IMpOBaHVIVI oTBeTa OTCYTCTBYET [OJDKHaA CBA3b Mexay
aHannma3om, apI'yMEHTaLI,I/IeVI M BblBOOaMU, OnA nonyyvyeHua npaBunbHOro oTBeTa
Tp66y6TCF| YTO4YHAKLWME BOMNPOCbl, AOCTUTHYTblI MWUHUManbHbIE WKW Bbille
nokasartenu peVITVIHFOBOPI OLIEHKN NpU Hann4ynny BbINONTHEHNA NpeayCMOTPEHHbIX

PA y4e6HbIx 3agaHuin OTBeThbl HA BONPOCHI AaHbl HE BEPHO

(0-20)
6annos

O6wwme KpuTepuun u WKana oueHUMBaHuA pe3ynbTaToB ANAd AoNyCKa K npome)KyTquoﬁ aTTecTauuu

Tabnuua 7

HanmeHoBaHue OLEHOYHOro cpeAacTBa BannbHas wkana

1. | Bonpockl K ycTHOMY onpocy 0-100 6annoBs

UTtoro: 100 6annos

MakcmumanbHoe Konun4yectBo Gannos 3a cemecTtp — 100.
3.3 Kputepuu u WiKana oueHUBaHUA pe3ynbTaToB U3YYEHUSA OUCLUNIIUHBI HA NPOMEXYTOYHOM aTTecTaumum

OcHoBaHMEM [Ons onpefeneHuss OLEHKM Ha 3ayeTe CINYXUT YPOBEHb OCBOEHUs 0byvarowmmmncs
matepuana u hopMMpoBaHUS KOMMNETEHLMIA, NPEeAYCMOTPEHHbIX NPOrpaMmmor y4ebHON OUCUUMIVHBI.

YcneBaemMocCTb ornpefenseTcs oueHKaMn: «3a4TEeHO»; «He 3a4TEeHOY.

OuEeHKY «3a4TeHO» nosydaeT obyyaloLwmMncs, OCBOMBLLMIA KOMMNETEHLMN OAUCLMNNNHBI Ha BCEX dTanax ux
¢dopmmpoBaHms Ha 51-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMAaTU4Yeckoe U rnybokoe 3HaHue y4ebHoro
mMatepuana, ymeHve cBo6OAHO BbINOMHATH 3agaHWs, NPedyCMOTpeHHble paboyeri nNporpaMMOn, YCBOWBLLMWN
OCHOBHYIO M O3HAKOMJIEHHLIW C OONOMHUTENBHOW NUTEpPaTypon, pekoMeHOOoBaHHOW nporpammon. Kak npasuno,
OLEHKa «OTNIMYHO» BbICTaBMNseTCd 0b6y4aloWmMMCs, YCBOMBLLUMM B3aUMOCBS3b OCHOBHbIX MOMOXEHWUWA ydyebHown
OVCUMNIUHBI, HeobxoauMMmbiX And npuobpetaemon npodeccun, NPOSIBUBLLUMM TBOPYECKME CMOCOBHOCTN B
NMOHUMAHWUK, WSMOXEHUM W MCNONb3oBaHUM y4ebHOro Martepmana; OBHapyXMBLUMA MOMHOE 3HaHWe y4eBHOro
mMaTepuana, ycnewHo BbINOMHAOWMIN NPeaycMOTPeHHble paboyein NporpamMmmon 3agaHus, YCBOMBLLUIN OCHOBHYHO
nuTepartypy, pekoMeHOOBaHHy B nporpaMmme. Kak npaBuio, oueHKa «XopoLlo» BbiCTaBnseTca obyyarowmumcs,
NPOAEMOHCTPUPOBAaBLUMM  CUCTEMATUYECKOE BrafeHWe MaTtepuanom  AUCLUMNMWHBI,  CMOCOBHBIM K UX




CaMOCTOSITENbHOMY MOMOMHEHNIO U OBHOBMEHUIO B XOA4e AanbHenwen yd4ebHon paboTbl M NpodeccroHanbHOm
OEeaTenbHOCTU, HO AOMYCTUBLUUM HECYLLLECTBEHHbIE HETOYHOCTU B OTBETE.

OLeHKY «He 3a4TeHOo» noryyaeT obyyaloLmnincs, OCBOMBLLMIA KOMMNETEHLMM OUCLIMMIMHBI Ha BCEX dTanax
ux copmmpoBaHns mMeHee 4Yem Ha 51%, oBHapyXmBLUMA 3HAHME OCHOBHOro ydebHoro martepuana B Ob6béEMe,
HeobxoouMMOM Ang AanbHenwen y4ebbl n npeacTosdilen paboTel No npodeccun, cnpaBnstoLLNNCS C BbINOMHEHNEM
3afaHun, npegycMOTpeHHbIX paboyer nporpamMMoun, 3HAKOMbI C OCHOBHOW NUTepaTypon, peKOMeHOOBaHHOW
nporpammoni. Kak npaBuno, oueHKa «yOOBMEeTBOPUTENbHO» BbICTaBNsAeTCA obydarowmmcs, AonyCTMBLUUM
MOrPELLIHOCTM B OTBETE Ha 3K3aMeHe W MPWU BbIMOSIHEHMM 3K3aMEHaUMOHHbIX 3ajaHui, Ho obrnagarowmm
HeoOXOAMMbIMW 3HaAHWSAMM [ONS YCTpaHeHUs No PYKOBOACTBOM MpenogaBaTtenst AOMyLEeHHbIX Hego4veTos;
o6HapyxuBLIeMy npobenbl B 3HaHWsIX OCHOBHOMO y4e6HOro Matepwmarna, 4ONyCTUBLLIEMY MPUHLIMNNANbHbBIE OLLIMOKM
B BbINOJIHEHUN MPEeaYyCMOTPEHHbIX paboyven NporpaMmmon 3agaHui.

LLikana oueHnBaHNA pe3ynbTaToB

Tabnuuya 8
MpoueHTHas wkana OueHKa B cucteme:
(Mpu ee ncnonb3oBaHMK) «3a4YTEHO - He 3a4YTeHO»
0-50% He 3ayTteHo
51-100% 3auTeHo




MpunoxeHune 2

YTBEPXXOAKO
Oupektop domnunana ProQyY BO «CamlMY»
B . benebee Pecnybnuku bawkoptocTaH

J1.M. NhaxogoBa
« » 20 .

[ononHeHua n n3amMeHeHus K paboyen nporpamme AUCLMNIMHLI (MOAynS)

B1.B.03.01B.01.02 «MaTtemaTnyeckne oCHOBbI MOAENUPOBaHUA MHPOPMALMOHHBLIX CUCTEM»

no HanpaeneHuio noarotoBku (cneumanbHoctn) 09.03.02 «UMHOpPMaLMOHHbBIE CUCTEMbI U TEXHOMOrMU» Mo
HanpaBneHHoCTH (Npodunio) NoaroToBkn «MHPOPMaLMOHHbBIE CUCTEMBI U TEXHONOTMNY
Ha 20__/20___ y4yeGHbIN roa

B paGouyto nporpaMmMy BHOCATCA crieyloLume 3MeHeHus:

Pa3paboTynk ONOMHEHMIN U U3MEHEHWIA:

(BOMKHOCTb, CTeneHb, y4eHoe 3BaHue) (nognucob) (PNO0)

JononHeHnsa n nameHeHus paccMoTpeHbl 1 0J06PeHbI Ha 3aceaHnmn Kadeapbl « » 20 r.,
npoTokon Ne

3aBeaytoLwmn kadeapon

(cTeneHb, 3BaHWe, NOANUCH) (PM0)



MpunoxeHwne 3
AHHOTauusa pabo4en nporpaMmMbl AUCLUNIUHBI

B1.B.03.01B.01.02 «MaTtemaTnyeckne oCHOBbI MOAENMPOBaHMA MHPOPMALMOHHbLIX CUCTEM»

Kop v HanpaBneHue NoAroToBKu

(cneunanbHOCTL) 09.03.02 NUHhopMaLMOHHbIE CUCTEMbI U TEXHOJOIMHU
HanpaBneHHoCTb (Nnpocdmnb) UHdopMaLMOHHbIE CUCTEMbI U TEXHONOINMU
Keanudukaumua 6akanaBp

®dopma oby4yeHus 3a04Has

Noa Hayana noaroToBKU 2023

Bbinyckarowasn kaceapa MHXeHepHble TeXHONOorum

Kadeapa-paspaboTumk UHXXeHepHble TeXHONornm

O61bem AgMcunnnuHbI, 4. / 3.e. 108/ 3

dPopma KOHTpOnA (NMpoMeXxyTo4Has

aTTeCTaLIMH) 3aveT
Yac. | Nek. Na6. MpakTnu.
Kypc 3.e: 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
yac. yac. yac.
9 108/3 6 - 6 3 89 4 3avet
WUtoro 108/3 6 - 6 3 89 4 3avet

YHuBepcanbHble KOMMNEeTEHUUN:

He NpeaAyCMOTpPEHbI y‘-leﬁHbIM naaHoOM

O6wenpodeccnoHanbHbIe KOMNETEHLUU:

He NpeAyCMOTPEHbI Y4€6HbIM NIIaHOM

MpocdeccrmoHanbHbIE KOMMNETEHLMU:

MK-1 CnocoBHOCTbL BbIMOMHATL KOHLENTYanbHoe, OYyHKUMOHANbHOE 1 NIOrMYeckoe NPOeKTUPOBaHNE CUCTEM CpeaHero 1
KpynHoro macwrtaba u CrnoxHocTu

MK-1.1 OcyLlecTBNSAET KOHLENTyanbHOe NPOEKTUPoBaHNe NHOPMALIMOHHBLIX CUCTEM C y4eTOM TpeboBaHWI LieneBon
ayauTopUM 1 OrpaHnYeHnin uenesbix nnaTtgopm

MK-3 CnocobHocTb paspabatbiBaTe nporpammHoe obecneydeHme (M0O), Bknoyasi NpoekTupoBaHue, OTnaaky, NpoBEPKY
paboTocnocobHocTM 1 Mogmdmkaumio MO

MK-3.2 [MpoekTnpyeT 1 peanu3oBbIBAET CTPYKTYpPbI, 6a3bl U XpaHWUNMLLE OAaHHbIX

CoaepxaHve OWCUMNIIMHBI OXBaTbIBAET KPYr BOMPOCOB, CBSA3AHHLIX C OCHOBHBLIMW MaTeMaTU4YeCKUMU
nogxoA4aMmu K MOAENMPOBAHUIO NPOLECcCOoB  (PYHKUMOHMPOBaHWS UHAOPMAUMOHHBLIX CUCTEM, 06nacTbio
NPUMEHEHNs 1 Knaccumkaumnein UMMTaLnMoHHbIX Modenen.

MpenogaBaHve OucuunvHbLI NpegycMmaTtpuBaeT crnegylowme opMbl opraHmsauum yd4ebHOro npouecca:
neKkuun, NpakTU4eckne 3aHaTUs, caMocTodTensHas paboTa cTygeHTa.

[Mporpammont ANCUMNNHBI NPeAYyCMOTPEHbI CrieayoLwme Buabl KOHTPOMS: TEKYLLUNA KOHTPOIb YCNeBaemMocTu
B (hOopMe BOMPOCOB K YCTHOMY OMpPOCY U NMPOMEXYTOYHbIN KOHTPONb B (hopme 3adeTa.




