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1. IIEJIU 1 3AJJAYH OCBOEHUA AUCHOUIIJIMHBI (MOAYJIA)

1.1. Ilesib OCBOEHUA JUCHHUIIMHBI (MOAYJISA)

HCJIBIO OCBOCHUA JHUCHMITIIIMHBI «Marematuueckoe MOZCIIMPOBAHUC)  ABJISACTCA HU3YUYCHUC
OCHOBHBIX ITOHSTHH TEOpHUHU MOACITIUPOBAHUA CHUCTEM, KJ'IaCCI/I(bI/IKaI_[I/II/I moaxoao0oB MW METOOOB
MOACIIMPOBAHUSA, 3HAKOMCTBO C HCKOTOPBIMH QAHAJIUTHYCCKUMHU W CTATUCTHYCCKUMHU MCETOAAMU
MOJACIINPOBAHUA CUCTCM.

1.2. 3aja4M 0CBOE€HUS AUCLUIIMHBI (MOAYJISA)

Jucnunianaa «MaTtemMaTndeckoe MOJICINPOBAHNEY OMHOCUMCA K 6A30801U yacmu nepeozo O1oKd,
TOTOBUT K pEUICHHIO MNPO(ecCHOHAIBHBIX 3a/a4 MO0 MPOU3BOJACTBEHHO-TEXHOJIOIMYECKOMY BHIY
JEATeNbHOCTH:

- C60p 1 a”Hallu3 HCXOAHbIX JAdAaHHBIX, IIOATIOTOBKA HCXOAHBLIX JAdAaHHBIX JIA BBI60pa u
000CHOBAHHUS HAaYyYHO-TCXHUYCCKUX W  OPraHu3alMOHHBIX peH_IeHI/Iﬁ Ha OCHOBC
HKOHOMHUYECKOTO aHAIN3a;

— pa3paboTKa M pacyeT BapHaHTOB PEIICHHS MTPOOJIEMBI, aHAIN3 ITHX BapUAHTOB;

— pacyer SKOHOMHYECKOW dPPEKTUBHOCTH

2. MECTO JUCHUILJIMHBI (MOAYJIfI) B CTPYKTYPE OBPA30OBATE/JIbHOM
ITPOTPAMMbI

Jucuunnuna «MaTemaTrnueckoe MOJeIMPOBaHNEe» OTHOCHUTCA K o0s3aTenbHoi yactu Ol BO.

Hucnurnnuna 6a3upyercs Ha CIeIYIONUX JUCHUIUINHAX: «MarteMaTuueckuil anaiusy, «JIuHeinas
anrebpa u  a”HanmuTHyeckas reoMerpusi», «®Dusukan, «lIporpammupoBanue ans  OBMy,
«Iuddepennmanbupie  ypaBHeHUs», «JluckperHas warematuka», «lIporpamMmHBIE | amnmaparHbIC
cpenctBa uHGopMaTuku», «Teopus BEpOATHOCTEH, MaTeMaTU4YecKasi CTATUCTUKA U TEOPUS CIy4aiHbBIX
nporeccoBy, «OcHOBBI MojaenupoBanus B Matlaby, «Uwucnennasie wmetoab», «BapuanmonHoe
HCUYUCIICHUE.

Pesynbrarel oOy4eHusi, MOJyYEeHHBIE MPU OCBOCHUU JUCIHUIUIMHBI, HEOOXOIUMBI TIPU HU3yYEHUU
crneayroumx aucuuiuive «Teopust ynpasieHus», «MareMaTuuecKue MOJEIN HEONPEAECIEHHBIX CUCTEM),
«CrnenpanpHble  YHCICHHBIE METOAbl», «MMmuTtanmonHoe wmonaenupoBaHuey», «CTOXaCTHUYECKHE
nuddepeHIanbHble CUCTEMBI» U MIPH BBHITTOJIHEHUH BBIMTYCKHOM KBATH()HUKAITMOHHON pabOTHI.

Pabouas mporpamma nucuurinabl «MaTeMaTHUYeCKoe MOJISTUPOBaHKE ISl MHBATUAOB U JIMIL C
OTpaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI pa3pabaThiBaeTCs WHIUBHUIYAIBHO C YYETOM OCOOCHHOCTEH
NMCUXO(U3UYECKOTO PAa3BUTHUS, HHIWBUIYaIbHBIX BO3MOKHOCTEM U COCTOSHHUS 3J0POBBS TaKUX
o0y4Jaronmxcs.

3. KOMIIETEHIIUU OBYYAIOLIETr0CA, $OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHUIIVIMHBI (MOAYJIA)

[Tpoiecc wm3ydenuss aucuMIUIMHBL «MareMaTHUecKoe MOJEIMPOBAHUE» HAINpaBlieH Ha
(dbopMupoBaHHe IeMEeHTOB obmienpodeccruonanbHor kommeTeHuu OITK-2 B coorBercTBru ¢ OIT BO 1o
HarpaieHuto noarotoBku 01.03.04 «IIpuknannas matemaTukay.



Tabmuma 3.1 — @opMupoBaH¥ie KOMIIETEHIINI TUCITUTUTMHAMHA

KOH KOMIICTCHINH / HAUMEHOBAHHUE

CeMecTpsl (HOPMUPOBAHUS TUCIUILITIHEI

JICHUTUIAH, (POpMUPYIOIINX Komnerenimu 6epyres uz Y11 o HanpaBIeHHIO OrOTOBKY OakajgaBpa
KOMIIETEHIIHIO COBMECTHO 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
OIIK-2
Juddepennunanpabie ypaBHEHUS 4
JuckperHas MmaTeMaTHKa v
MaremaTrueckoe MOIEIMPOBaHUE v
Teopus rpadoB 1 MaTeMaTHYECKast v
JIOTHKa
Mertobl ONTUMU3ALUU v
Teopus ynpasieHus v
IIpenaunnomHas mpakTHKa (4
Brimonnenue u 3amuta BKP v

[lepeyeHp TUIAHMPYEMBIX pE3yJdbTaTOB OOY4YEHHs 1O JUCHHUIUIMHE «Maremarudeckoe
MO/JICJINPOBAaHUE», COOTHECEHHBIX C MJIaHUpYeMbIMU pe3ynbraTamu ocBoeHust OIl, npeacrasieH B Talm.

3.2.

Ta6nnua 32— HepequL IJIAHUPYEMBIX PE3YJILTATOB 06yquI/1;1 Mo AUCHUINIMHE, COOTHECCHHBIX C INIAaHUPYCMbIMU

esynbTaramu ocBoeHus Ol

Kon Kon u HanMeHoBaHue
Y HaMEHOBaHHE WHAWKATOpa TOCTIKEHUS [TmarupyeMble pe3yabpTaThl O0YUICHHUS IO AUCIUILIIHE
KOMIICTCHI[UU KOMIICTCHI[UU

OIIK-2 HOIIK-2.1. Ucnons3yeT 3HATD: YMmerh: Baanern:

CnocobeH MaTeMaTHYEeCKUE METOAbI, | - KOMIIOHEHTHI - CTaBUTH 3aJa4qy U -TIPUKJIATHBIMH

000CHOBaHHO METO/IbI MAaTEMAaTUYECKOTO | MOJEIEH, pa3pabaTbIBaTh MyTH | IPOTPaMMHBIMHU

BBIOUPATH, MOJIEIUPOBAHUS, TEOPUU - OCHOBBI (anroput™) ee cpeacTBaMu

JlopabaThIBaTh U VIpaBJIeHUS U TEXHOJIOTUU | COBPEMEHHBIX pelieHus; MOJICTTUPOBAHUS;

MPUMEHSITD JIS MIPOTrPaMMHPOBAHHUS TSI napauurm, - MPOEKTUPOBATH U - HaBbIKAMH

penieHus pelieHns pa3iInuHbIX TEXHOJIOTHH 1 paspabartbiBaTh MIPOEKTUPOBAHMS U

HCCIIEOBATEIBCKUX U 3a7a4 CpeJlcTB MOJICJIM Ha OCHOBE pa3paboTKu MoeeH

MPOEKTHBIX 3aja4 MaTeMaTHUYeCKOTO | COBPEMEHHBIX ISl pelIeHus 3a1a4

MaTeMaTHYeCKue MOJICITUPOBAHHSA; mapajurm, HCCIICOBAHUS

METObI K MOJICIIH, - OCHOBBI TEXHOJIOTHH U CHCTEM

OCYILIECTBIIAITh COBpPEMCHHBIX CPEICTB

TIPOBEPKY TIPUKJIIATHBIX MaTeMaTHYECKOTO

aJIeKBaTHOCTH CpencCTB MOJICITAPOBAHUS

MOJICIIEH, MOJICITUPOBAHHS

aHaJM3UpOBaTh HOIIK-2.3. [Tpumensier 3HaTh: VYMmertn: Bnagerts:

pEe3yNbTaTHI, JUTSL PETICHUS -0a30BbIC - pemiaTth 3aJ1a4u B - Pa3TUYHBIMHU

OIICHUBATH HCCIIEIOBATEIBCKHUX U MTOHSATHS, KOHKPETHBIX BUIAMHU M TUIIAMU

HAJIC)KHOCTh U MIPOEKTHBIX 3324 OCHOBHbBIC MPEeIMETHBIX MOJIECNICH, METOaMH

KaueCcTBO MaTeMaTHYECKHUE METOIbI METO/IbI U 00J1acTAX C MOCTPOCHUS U

(hYHKIIMOHUPOBaHUS Y MOJIEJH, OCYIIECTBIISET YTBEPKIACHUS MTOMOIIIBIO HCCICIOBaHUS

CHCTEM aHaJU3 pe3yIbTaTOB TEOpUH MOJEIUPOBaHUS, MOJICIICH;
MOJICIIMPOBAHHUS, OLICHKH MOJICTUPOBAHHSA, aHATU3UPOBATh U - COBpEMCHHBIMH
HaJIe’)KHOCTU M KayecTBa BHJIBI U THUIIBI HHTEPIPETHPOBATH TIPHUKJIATHBIMA
(YHKIMOHAPOBAHUS MOJICIIEH, pe3yIbTaThI CpeIcTBaMu
CHCTEM. cnenuuKy ux MOJICITPOBAHYS, MOJICITAPOBAHUS

BBIOOpA,

4. CTPYKTYPA U COAEPXXAHUE JUCLHHUIIJIMHBI (MOZYJIA)

4.1 PacnpezesieHre TPy 0eMKOCTH JUCIUIJIMHBI 110 BUAAaM paboT MO ceEMeCcTpaM

OO0mmast TpyT0EMKOCTh TUCIMITIMHBI COCTABISIET 2 3a4. €1l. WU /2 Yaca, paclpeielieHue 9acoB 110
BUJIaM paboT IO ceMecTpaM MpejcTaBieHo B Tabmume 4.1.



Tabmuua 4.1 — Pacnpenenenue TPyAOEMKOCTH IUCIMIUIMHBI 1O BHAaM pabOT MO CeMecTpaMm s
CTYJICHTOB OYHOU (HOPMBI 00yUEHUS

TpynoeMKkocTs B yac
Bun yueOHOI paboTh Bcero B 1.4. mo cemectpam
yac. 6 cemectp
C MCIOJIb30BAHUEM 3JIEMEHTOB JICKTPOHHOTO
®dopmar u3ydeHust AUCIUIUTHHBL
00yueHUs
O0mas TPy10eMKOCTh JUCIHIUIMHBI 110 y4eOHOMY IIJIaHy 72 72
1. KonrakTHas pagora: 36 36
1.1. AynutopHasi padoTa, B TOM YHCJIe: 32 32
3aHsTHs JIeKIroHHoro tuna (JI) 16 16
3aHsTHs ceMuHapckoro Tuna (I13 — ceMuHapbl, NpakTHYECKue
3aHATHUS | Jp.)
nabopatopHsie paboTs! (JIP) 16 16
1.2. BHeayauTopHasi, B TOM 4ucje 4 4
KkypcoBas pabora (mpoekt) (KP/KII) (koHCynmbTaMs, 3amunTa)
TEKYIMH KOHTPOJIb, KOHCYJIFTAIMH 1O JUCIUILIMHE 4 4
KOHTaKTHas pabota Ha npomexxyToaHoM KoHTpose (KPA)
2. CamocrosTenbHas padora (CPC) 36 36
pedepat/3cce (MOATOTOBKA)
pacuérHo-Tpadudeckas padora (PI'P) (monroroska)
KOHTpPOJIbHAs paboTa
Kkypcosas pabora/mpoekt (KP/KII) (moaroroska)
CaMOCTOSTENBHOE H3yYCHHE Pa3esIoB, CAMONIOATOTOBKA (pOpadoTka
Y IOBTOPEHUE JICKIMOHHOTO MaTepHaia i MaTepuaina y4eOHHKOB U 18 18
y4eOHBIX OCOOMIA, MOATOTOBKA K J1a0OPaTOPHBIM U MPAKTHIECKUM
3aHSTHAM, KOJUIOKBHYM H T.J.)
IToaroToBka k sK3aMeHY (KOHTPOJIB)*
[ToxroToBKa k 3a4ery / 3a4eTy ¢ OIEHKOH (KOHTPOJIb) 18 18

4.2 CoaeprkaHue JUCHUILUIMHBI, CTPYKTYPUPOBAHHOE 110 pa3jejiaM, TeMaM

Tabnuna 4.2 — ConepxaHue AUCIHUIUIHHBI, CTPYKTYPUPOBAHHOE IO Te€MaM, JJisi CTYACHTOB OYHOM (OpMBbI

oOyueHus
Buabl yyeoHoli padoThI
(4ac)
IInanupyembie
(KOHTpOJIUpYeMbIe) Konrakthas = m
pe3yabTaThl padora % E
OCB(:;?IE:;:;A“YK; HaumenoBaHmue pa3jiesnoB, TeM E E g § Bug CPC
HHIAKATOPBI = = E § £ 2 :
JOCTHIKEHHUS g158 & 5| 8§
KOMIIETeHIU i é 8‘ g_ E E § S
S | & o &
= =
6 cemecTp
OIIK-2 Pa3gen 1. [lonATHE 0 MOAEIMPOBAHUH CHCTEM, KJIACCH(HUKAINH ITOJAX0J0B U METOIOB MOJICITAPOBAHHUS
HNOIIK-2.1 Tema 1.1 MopnenmupoBaHue Kak METOI HAYIHOTO ITO3HAHUS. 6 4 IToaroToBka Kk
HNOIIK-2.3 [Nonsarne Moxenu u TUBI Mojeneil. OCHOBHBIE TPeOOBaHUS JICKLIMSIM
K MozeisiM. [Ipobiema MaTeMaTHIECKOTro MOJICTUPOBAHMS. [6.1.1], [6.1.2],
Tema 1.2 Knaccudukamms mozeneit. @opmsl [6.1.3]
npexacrapiaeHust mojesell. OCHOBHbIE CBOMCTBA MOJIENIEH.
Omnepanuy HaJl MOJICTISIMHU.
Tema 1.3 TToctanoBka 3amaqn. [IpeaAMoeNbHBIN aHATH3.
Amnanu3 maTeMmaTudeckoi mozaenu. MccnenoBanue
MareMaTuueckoil mozenu. ITpoekTupoBanue mporpaMMsl.
TectupoBanue u 0TyIagKa IporpaMMbl. OLeHka
MOJEeTUpOBaHus. JJOKyMEeHTHPOBaHHE U COMTPOBOXKICHUE
MOJIEIIH.
Hroro no 1 pasnery 6 4
Pa3gen 2. AHaqnTHYEeCKHE METOABI MOAETHPOBAHUA CHCTEM
Tema 3.1 OcHOBHOW MOHATHIHBIN anmapaT aHATUTHIECKIX 4 3 IToaroroska k
MeTo10B. O030p 3a/1a4 MPHUKIIAJHBIX 00J1acTel, B KOTOPBIX JIEKIUAM




BO3HHKAIOT MOJIEJIH, OIKChIBAEMBIE AU PepEHIINATBHBIMU [6.2.1], [6.2.2]
ypaBHEHUsIMH, cUcTeMaMu JuddepeHInanbHpIX YpaBHEHHUIA.
CucteMbl, OMUCHIBAEMbIE JTMHEHHBIMU U HETMHEWHBIMH
muddepeHnransHBIMA ypaBHeHUs MU Ban aep Tlons,
Jlopenna, Kupxroda u mp.

Tewma 3.2..ITpuHITNn pa3paboTKH MOACTHPYIOLTIX
mporpamm. IToHsATHE OIOK-CXEMBI 1 OCHOBHBIC OJIOKH
(cymmarop, uHrerparop, aAudpepeHnaTop, yCHINTENIb)

Jlaboparophas padora Nel. MonenupoBaHue cucTeM, 8 4 IToarotroBka kK
omuchIBaeMbIX TU((PepeHIHATBHBIME YPaBHEHHUAMH, 1abopaTOPHBIM
cucteMami auddepeHnnaIbHpIX ypaBHeHui B cpene Matlab 3aHATHAM
Jlaboparopras pabora Ne2. MonenupoBaHue CHCTEM, [6.2.1], [6.2.2]

OIMUCBIBACMBIX ,HI/I(l)(i)epeHHI/IaJ'II)HI)IMI/I ypaBHeHI/ISIMI/I,
cucreMamu U hepeHnInaTbHBIX YPaBHEHUH B TOICUCTEME
Matlab/Simulink.

Hroro no 2 pa3neny 4 | 8 7

Pa3gen 3 CtaTucTH4YecKue MeTOIbl MOAEIMPOBAHUS CHCTEM

Tema 3.1 OCHOBHOW HOHATHIHBIN aNlapaT CTATUCTHYCCKIX 6 3 ITonroroBka k
MeTo0B. OrmpenencHue napaMeTpoB IMITUPHIECKIIX JICKIUSAM
dopmyi. MeTox HANMEHBINX KBaAPaTOB. THIIBI BpEMEHHU B [6.3.1], [6.3.2],
MaTEMAaTHYECKUX MOJIEIIAX. [6.3.3]

Tema 3.2 HekoTopble METOIBI MATEMAaTHYECKOTO OITUCAHUS
cirydaHbIX BennauH. OCHOBHBIE IPHHIIMITB Pa3paboTKH
MOJIETMPYIOMNX IPOTPaMM.

Tema 3.3 MogenupoBaHue HETIPEPHIBHOW CITydaitHOMH
BEJIMYMHBI € 33laHHON (QYHKIMEH IIOTHOCTH
pacnpenenenus. MonenupoBaHue AUCKPETHOM CilydaiiHOM
BEJIMYMHBI C 33/IaHHOM TaOJIUIIEeH paciipeaeieH s

BEPOSATHOCTEH.

JlabopaTopnas padota Ne3. CriaxuBaHue 8 4 IMoxroToBka K
OKCIICPUMEHTAJIbHBIX JaHHBIX METOAOM HAUMCHBIINX J'Ia60paTOprIM
KBaJ[PAaTOB B PA3JIMYHBIX KJaccaxX (pyHKIUH 3aHATUAM
Jla6oparopuas paborta Ne4. MoeaupoBaHue CIydaiHbIX [6.3.3], [6.3.4]
BEJIMYUH C Pa3IMYHBIMH 3aKOHAMH PACTIPE/ICIICHIUS

Hroro no 3 pa3nery 6 8 7

Hroro mo aucunminue 16 | 16 18

HCHOJ’IBSyeMLIe AKTUBHBIC U UHTCPAKTUBHLIC TCXHOJIOTHU ITPUBCJICHBI B Ta6J'II/IH€ 4.3,

Ta6Jmua 4.3 - I/ICHOHB3yCMHe AKTUBHBIC 1 HHTCPAKTUBHBIC 06pa3OBaTeJ'IBHBIe TCXHOJIOTHMH

Bun 3anstuit HauMmeHoBaHMe HUCIIONBb3yEeMbIX aKTUBHBIX U MHTEPAKTUBHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUI
Jlexuun TexHonorus pa3BUTHs KPUTHIECKOTO MBIIIICHHUS
HI/ICKYCCI/IOHHI)IG TEXHOJIOTUU
Jlaboparopubie pabOThI TexHonorus pa3BUTHs KPUTHIECKOTO MBIIIICHUS

JIMCKyCCHOHHBIE TEXHOJIOTMH

TecToBBIE TEXHOJIIOTUH

TexHonoruu paboThl B MaJIbIX IpymHmiax

TexHOo0rHus KOJIEKTUBHON paboThI
NHpopmaninoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH

5. TEKYIIUA KOHTPOJIb YCIEBAEMOCTH U IIPOMEXKYTOYHAS ATTECTALIUA
10 U'TOT'AM OCBOEHHUA AUCHUIIJIMHBI (MOAYJIA)

5.1. OnucaHue nokasarTeJjied U KPpUTEepHUEB KOHTPOJIA YCII€BA€MOCTH, OITUCAHHE
IIKAaJI O0€HUBAHUA

Kputepun orneHuBaHUS pe3yabTaTOB OOYYCHHS W TIPOLEIAYPHl OIICHWUBAHHS KOMIICTEHIIHH,
(dbopMHpyEeMBIX B paMKaxX JaHHOM TUCHUIUIMHBI, IPUBOAATCS B Ta0u. 5.4.

OneHouHbIE TPOIENyphl B paMKax TEKYIIETO KOHTPOJS TPOBOAATCS TpernojaBaTeieM
IMCUMIUIMHBL. Ha JeKkuusx oleHuBaeTcs aKTUBHOCTh Y4YacTHs B JMCKYCCHOHHBIX OOCYXIEHUSX.
JlaGopaTopHbIe 3aHATHS TPOBOIATCS B (OpME BHIMOJHEHUS WHIUBUAYAIBHBIX 3amaHuii. [lpu

7




BBIITOJIHCHUU HWHAWBUAYAJIBHOTO Ha60paT0pH0r0 3alaHuAa  MpenoaaBaTCiIcM OLCHUBACTCA Ka4C€CTBO
BBINIOJIHCHHOTO 33JIaHHs, CPOK €ro BBIMOJHEHHs, Ka4eCTBO M CPOK O(GOPMIICHHS OTYETa, OTBETHI Ha
BOIIPOCHI IIPENOAaBaTEelIs.

CamocrosiTenpHast padoTa BKIIFOYAeT BHITOJHEHHE CAMOCTOSTEIBHBIX 331aHUi B hopme
WHIUBHUIyJIbHBIX 33JJaHUi (UTEHHE PEKOMEHIOBAHHOM JINTEPATYPhl; COCTABICHUE KOHCIICKTA I10
PEKOMEH/IOBAaHHOU JIUTEpAType; MOATOTOBKA K 00CYXKICHUIO), & TAKIKE IIOATOTOBKY K J1a00paTOPHBIM
pabotaMm, oopMIIEHHE OTUETOB MO BHIMOJIHEHUIO TaOOpaTOPHBIX PadoT.

Omnucanue nokasareneil 1 KPUTEPHEB KOHTPOJISL YCIIEBAEMOCTH, ONMCAHKE IIKaJl OLICHHUBAHHS Ha
dTare TeKylled aTTecTaluy MpeaAcTaBiIeHs! B Ta0u. 5.1.

[TpomexyTouHast aTTecTaus IPOBOAUTCS B (hOpME 3a4erT.

OnucaHue moka3areieid ¥ KpUTEpPUEB KOHTPOJISI YCIIEBAGMOCTH, ONMCAHUE IIKAJl OLCHUBAHHS Ha
JTare MPOMEKYTOYHOH aTTeCTalluy PEICTABICHBI B Ta0M. 5.2.



Tabmmma 5.1 — Onrcanue mokaszaTenei u Kj

PUTCPHUCB KOHTPOJIA YCIICBAEMOCTH, OIMMCAHNEC IIKAJI OCHNBAHWA HA 3TAIlC TeKymeﬁ aTTeCcTanmuu

Kox i Kon u Kpurepun u mkana onieHUBaHUs
HauMEHOBaHME dopma
HauMEHOBaHHUE [Toka3arteny KOHTPOJIS yCIEBAEMOCTH
KOMIICTCHLIHH MHINKATOpa 0 6aymoB 1 6anmos KOHTPOJIIS
KOMIETCHIIHI
OIIK-2 HOIIK-2.1. Ucnone3yer 3HaTh: Teopernueckuii Matepuan He | TeopeTHueckuil MaTepuan KonTtpons
CnocobeH MaTeMaTHYeCKUe METOABL, | - OCHOBBI COBPEMEHHBIX IIapaJurM, TEXHOJIOTHH 1 U3yYeH WIH U3YYCH U3YYCH. y4acTHs B
000CHOBaHHO METObI MATEMaTHYECKOTO | CPEACTB MaTEeMaTHYECKOTO MOJESITHPOBAHHS; YaCTHYHO. IHMCKYCCHSX Ha
BHIOMPATH, MOJICTIMPOBAHUS, TEOPUH -0a30BbIe TIOHATHUS TEOPUU MOJIEITUPOBAHHS; JEKIUX
JI0padaTeIBaTh U YIPaBJICHUS U TEXHOJIOTUU | -OCHOBHBIE METO/bI MOJICIUPOBAHNS;
TIPUMCHATD 1A MIPOrpaMMHUPOBaHUA 1A -BHIIBI ¥ TUIIBI MOJIENEH, crienn(UKy UX BBIOODA,;
peeHus peLICHUs! Pa3IHYHbIX
HCCIIEOBATEIbCKUX | 3a/ad
¥ IPOCKTHBIX 33724 Ymern: JlabopaTopHsbIe 3aJaHus HE JlabopaTopHsIe 3amaHus KonTpoas
MATEMATHIECKHE - OCYILIECTBIISITh TOCTAHOBKY 3aJ]auyl U pa3padaThIBaTh BBITIOJTHEHBI WM BBITIOIHEHBI | BBITIOJIHEHBI OJHOCTBIO. BBITIOJTHEHHS
METOIBI ¥ MOJICIIH, myTH (JITOPUTM) €€ PELIeHHS; YJACTUYHO. 1a00paTOPHBIX
OCYILIECTBIISATH - peuiath 3aJa4i B KOHKPETHBIX MPEIMETHBIX 00JacTsIX, 3aJaHui
TPOBEPKY NPUMEHSS METO/IbI U CPEICTBA MATEMATHIECKOTO (cm. Tabn. 4.2)
aJIEKBATHOCTH MOACIMPOBAHNA,
Mogeneii, Baanern: JlabopartopHrble 3aaaHus JlabopaTopHbIe 3aqaHus Kontponn
aHAJIU3UPOBAThH -- HaBbIKAMH Pa0OTHI B COBPEMEHHBIX MPUKIIAIHBIX BBITIOJTHEHbI HEKaueCTBEHHO BBITIOJTHEHBI KAYECTBEHHO M B | BBIMIOJIHEHHMS
Pe3yIIbTATEL, CpelcTBax MOACIUPOBAHNS; W/WJIM HE B CPOK. CPOK. 71abopaTOPHBIX
OIICHHBATh - HABBIKaMHM IPOCKTUPOBAHUS U Pa3pabOTKU Mozeneit 3a1aHMi
HAIE)KHOCTD 1 JUIsl peLIeHHs 33144 CCIICIOBAHUS CHCTEM (cM. Tabn. 4.2)
KauecTBO HOIIK-2.3. Ilpumenser 3HaTh: Teopernueckuit Matepuan He | Teoperuueckuil MaTepuan KonTpons
(yHKIMOHMpOBaHHs | VI PELICHHS - 9TaIbl IPOSKTUPOBAHUS U Pa3pabdOTKU MozeNei Ha U3y4eH WK U3YYCH U3YYCH. y4acTHs B
cHCTEM HCCIIeIOBATEIILCKUX U OCHOBE COBPEMEHHBIX MMapagurM, TEXHOJIOTHH 1 YaCTHYHO. JMCKYCCHSIX Ha
NPOCSKTHBIX 33124 CPEICTB MATEMaTHYECKOTO MOJICITUPOBAHHUS; JEKIHAX
MaTEeMaTHIE€CKHE METOIBI - HEKOTOpbIE KPUTEPUH OLICHKH PE3yJIbTaTOB
M MOJICIIH, OCYIECTBICT | Mo enUpOBaHKS;
aHaJIM3 Pe3yJbTaToOB
MOJIC/TUPOBAHHS, OUCHKH Ymerb: JlaGoparopHble 3a1aHuUs He JlaGopaTopHbIe 3a1aHus Konrposs
HAJICXHOCTH M Ka9eCTBa -IPOEKTUPOBATH U Pa3pabaThiBaTh MOJEITH JIJIs BBIMOJTHEHbBI WJIH BBIMOJHEHBI | BBIMOJIHEHBI MOJHOCTHIO. BBIMOJTHEHHSI
dyHKIHORMPOBAHHS PeLIEHHS MCCIIe0BATEIbCKUX H IPOSKTHBIX 33124 4aCTHYHO. n1abopaTopHBIX
CHCTCM. - QHANM3UPOBATH U MHTEPIPETHPOBATH PE3YJIbTATHI 3aaHuil
MOJICTTUPOBAHUS (cm. Tabu. 4.2)
Baagers: JlabopartopHbie 3aaaHus JlabopartopHbie 3agaHus KonTpons
- HaBBIKAMH HCIOJIb30BAHMUS PA3JIMYHBIX METOJIOB BBINOJTHEHbI HEKAUECTBEHHO BBITIOJTHEHBI KAYECTBEHHO U B | BBIMIOJIHEHHMS
MOCTPOCHHS ¥ UCCIIeJOBAHHS MOJIEIEeH; W/WITH HE B CPOK. CPOK. J1a00PaTOPHBIX
- HaBbIKaMU paboThI B COBPEMEHHBIX IPUKIIAIHBIX 3aJaHuit

CpCACTBAX MOJACIIMPOBAHUSA

(cM. Tabm. 4.2)




Tabnuua 5.2 — Onucanue nmokasarenneil 1 KpUTEpHEB KOHTPOJIS YCIIEBAEMOCTH, OITMCAHKE IIIKAJI OLICHUBAHUS HA ATaIle MPOMEXYTOYHOH aTTeCTalluu

(3auer)
Kox i Kon n Kputepuu u mikasia oneHUBaHus
HauMCHOBaHME
HanMCHOBaHHE [Toka3zarenu KOHTPOJS yCIIEBAEMOCTH dopMa KOHTPOJIs
HHAMKaTOpa 0 GamtoB 1 6ann 2 Gamna
KOMIICTEHIIMHU
KOMIIETECHIINH
OIIK-2 HOIIK-2.1. Ucnons3yeT 3HaTh: IIpeacTaBieH He IpencTapien OTser
Criocoben MaTeMaTU4e€CKHUE METO/IbI, - OCHOBBI COBPEMEHHBIX IIapaJiurM, Orget Ha BOTPOC HOJIHBI OTBET Ha pa3sBepHyTHIl Ha TeopeTHIeCKuil
000CHOBAaHHO METOAbl MATEMATHUUECKOIO TEXHOJIOTUH U CPEJICTB MATEMATUYECKOTO OTCYTCTBYCT BOIIPOC OTBET Ha BOTIPOC BoIpocC GuiIeTa
BEIOUPATH, MOJIEIMPOBaHHUs, TEOPUHU MOJENUPOBAHMS,

JopabaThIBaTh U
MPUMEHSTH JJIs
petieHus
HCCIIeI0BATEIbCKUX
M MPOEKTHBIX 33714
MaTeMaTHYECKHe
METO/IbI K MOJICTIH,
OCYLIECTBIIATh
MPOBEPKY
aJIeKBaTHOCTH
MOJETICH,
aHAJIM3UPOBATH
PE3YIIbTATHI,
OIICHHUBATH
HAJIS)KHOCTh U
Ka4eCcTBO
(GYHKIIHOHUPOBAHUS
cucTeM

YIpaBJICHUA U TEXHOJIOTHUU
NporpaMMUpOBaHUs JIA
peHICHU pa3IMYHbIX 3a4a4

-0a30BEIC TTOHATHUS TCOPUU MOJACITIUPOBAHUSA,

OTBeTHI
-OCHOBHBIE METO/IbI MOJICITUPOBAHHS; [pencraBnen He [pencraBnen
. OtBeT Ha BOMPOC N N Ha
-BHJIBI U TUIIBI MOJIENEH, crielinDUKy ux ITOJIHBIM OTBET Ha pa3BEPHYTHI
OTCYTCTBYET BOIPOC OTBET Ha BOMDOC JIOIIOJIHUTEILHEIE
BBIOODA, p p BOTIPOCH
YMerhb:

- OCYIIECTBIIATH TIOCTAHOBKY 3aJ]auil U
pa3pabaTbIBaTh IyTH (AJITOPUTM) €€ PELICHHS;

3aaHue He pemeHo

3amaHue peuieHo ¢

3anaHue pereHo

Pemenue 3amau

- pemaTh 3aa4i B KOHKPETHBIX MPEeIMETHBIX ouMbKaMu BEPHO Ounera
o0JacTsX, MPUMEHSISI METOJIBI M CPE/ICTBA
MaTeMaTHYECKOTO0 MOJECIHPOBAHHUS
HOIIK-2.3. Ilpumenser anst | 3uaTh:
penieHus - Tambl IPOEKTUPOBAHUS U Pa3pabOTKH Otser Ha Borpoc [IpencraBnen He IIpencrasnen Otser
HCCIIEZIOBATEIbCKUX U MoJIeJIell Ha OCHOBE COBPEMEHHBIX MapaurM, MIOJTHBIIN OTBET Ha pa3BepHYTHIN Ha TEOPETHIECKHH

MPOEKTHBIX 33124
MaTeMaTHYeCKHe METOJIbI U
MO/IEJIN, OCYIIECTBIAET
aHaIIU3 Pe3yJIbTaTOB
MOJIETTUPOBAHUS, OLIEHKH
HAJIE)KHOCTH U KadecTBa

(hyHKIIMOHUPOBAHUS CHCTEM.

TEXHOJIOTUH 1 CpCACTB MATEMATHYICCKOT' O
MOJICJIMPOBAHUS

= HEKOTOPBIC KPUTEPUHN OLICHKU PE3YJIbTATOB
MOJACIUPOBAHUA,

OTCYTCTBYET

BOIPOC

OTBET Ha BOMPOC

BOTIpoC Ouiera

OTBeT Ha BOMpOC
OTCYTCTBYET

IIpencraBnen He
MOJHBINA OTBET Ha
BOIIPOC

IIpencrasnen
Pa3BEepHYTHII
OTBET Ha BOIIPOC

OTBETHI
Ha
JIOTIOJIHUTEIIbHBIE
BOTIPOCHI

YMern:

-IIPOEKTUPOBATH U pazpabaTHIBATh MOJAEIH IS
pemeHm{ HUCCIICO0BATCIBCKUX U HpOGKTHBIX
3a7a4

- AHAJIM3UPOBATh U HHTEPIIPETUPOBATH
Pe3yabTaThl MOICITUPOBAHHS

3ajanue He penieHo

3amaHue penieHo ¢
OImuOKaMu

3amanue peneHo
BEpPHO

Pemenue 3anau
ouiera
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Tabnuna 5.3 — CooTBeTCTBHE HAOPaHHBIX OAJIIOB U OLIEHKU 33 IPOMEKYTOUHYIO aTTECTAIHIO (3a4eT)

Bater 3a Tekymiyro Basel 3a IPOMEKYTOYHYIO aTTECTAIUIO
yCIIEBaeMOCTh * CyMMapHOE KOJIHYECTBO Baner 3a perienue Ouenka
OamoB** 3agay**
0 0-1 0-1 «HE 3a4TEHO»
1 1-2 1-2 «3aYTEHO»

*) konuuecmeo 6anI06 paccuumvieaemcs 6 coomseemcmeuu ¢ maoauye 5. 1.
**) konuuecmaso O6ANI08 PaccuUmvléaemcs 6 coomeemcemeuu ¢ maoauyei 5.2.

5.2. OleHOYHbIE CPeCTBA AJIS1 KOHTPOJISI 0CBOEHMS A CIIUIITHHBI

5.2.1 TunoBble KOHTPOJIbHbIE 33aJaHUS WA MHbIEe MAaTepHUaJ/ibl, HE0OOX0AUMBbIE
AJIA OLEeHKUM 3HAaHWUW, YMEeHM#, HaBbIKOB M (WJH) ONbITA JeATeJbHOCTH B XoJe
TEKyILero KOHTpPoJis yCclieBaeMoCTH

TumnoBsble 3a1aHus 1J1s1 Ta00PaATOPHBIX padoT
1. TTonyuuts unciaeHHoe pemenne quddepeHIaIbHOr0 YPaBHEHNUS ¢ 3aJaHHBIMH HAYaIbHBIMU
YCJIOBUSIMH C ITOMOIIBIO TOCTPOCHUS cxeMbl uHTerpupoBanus B Matlab Simulink. Cpasuuts pesysbrar ¢
aHanuTHUeckuM pemenueM. Tounocts npunsts pasroit € = 0.001.

HavareHble yciosrst u
Ne | JTuddepenrmanbHoe ypaBHEHHS AHTATHYECKOE PEITICHIE

MHTEPBAT MHTETPUPOBAHKS

(x> -1y +2xy* =0 y(0)=1, [0,0.5] y[In(l-x*)+1] =1

y cosy+y’siny=y y(-)=7x16,y(-)=2 [-10] Intan(y/2+7/6) =2x+2

X’y —=3xy =6y’ /x* -4y | yO=1,yD=4 [0.5]] 1-Inx)?y = x?

Xy +y=y’ y1)=05, [L3] y(L+x) =1

(x+2y)y =1 y(0)=-1, [0,]] X+2y+2=0

2[IpoBecTr MOJIENMPOBAHUE TUCKPETHON CITyJaifHON BETMUMHBI C 33IaHHON TaOIHIEH BEPOATHOCTEH.

Ne Tabmmiia BepostTHOCTEN
Xi 1 4 2 10
Pi 0.1 0.15 0.5 0.25
2.
Xi 0 5 20 14 15
P; 0.01 0.1 0.19 0.2 0.5
3
Xi 1 2 3
Pi 0.66 0.33 0.01




RO ~No O ~WNE

11.
12.
13.
14.

15.
16.
17.

18.
19.
20.
21.
22,
23.
24,

25.
26.
27,
28.

29.

0.

Tunossbie BONpocsl (3aaHus) AJ1s1 YCTHOTO (IMCbMEHHOT0) 0OIpoca
TlousTre MaTeMaTHUYECKO MOJEIIH.
OcHoBHbIE QYHKITUN MaTEMaTUIECKONH MOJICIIH.
[To xakuM mpHU3HAKaM MOXKHO KJIacCu(UIMPOBATH MaTEMaTHUECKUE MOJIETH?
Kaxkue Buib1 MaTeMaTHYECKUX MOjieieH BbI 3HaeTe?
OcHoBHbIE CBOWCTBA U TPEOOBAHUS K MATEMAaTUYECKIUM MOJEIISIM.
[TpoGieMbl MATEMAaTUYECKOTO MOJICIIUPOBAHHS.
Onepanuu HaJ MaTEMaTUHYECKUMU MOJEIISIMU.
OcCHOBHBIE 3Tarbl KOMIIBIOTEPHOTO MOJICTUPOBAHMUSL.
CoBpeMeHHbIE CpeiCTBa MOACIUPOBAHUS CUCTEM (0030p MPOTPaMMHBIX CPECTB).
B kakux mTpakTHYECKHX 3aJla4aX BO3HUKAET HEOOXOJMMOCTh M BO3MOXKHOCTH MOJCIIMPOBAHHUS
AHATMTUYECKUMU METOAAMU?
Ha yem 0CHOBBIBAIOTCSI aHATTUTUYECKHE METOAbI MOACIIUPOBAHUS CUCTEM?
Ha3oBuTe 0OCHOBHBIE METOABI MATEMATUUYECKOI'O IPOTPAMMHUPOBAHUS.
Oco0eHHOCTH U TPaHUIIB TPUMEHUMOCTH aHATUTUYECKUX METO/IOB.
[lpuHnunsl  pa3paboOTKU  MOJEIHMPYIOIIMX  NIporpaMMm Uil CHCTEM,  OIKCHIBAEMbBIX
Qg QepeHIranbHBIMA YPAaBHEHUSMHU.
[TonsiTre G10K-CXeMbl CUCTEMBI, OTUChIBAEMOH nu(PepeHInanbHbIMU YpaBHEHUSIMHU.
[TosicHUTH OCHOBHBIE OJIOKH (CymMMaTop, HHTErpaTop, TuddepeHmaTop, yCHIuTeNb).
B kakux mpakTHYECKHX 3aJayaX BO3HUKAET HEOOXOJMMOCTh M BO3MOXKHOCTH MOJEIMPOBAHUS
CTATUCTUYCCKUMU METOAaMu?
Ha gem 6a3upyrorcs cTaTUCTHUECKHE METOIbI MOICTTUPOBAHUS CUCTEM?
Haubonee pacnpocTpaHeHHBIC METOJIbI CTATUCTHYECKOTO aHan3a?
[lonsiTHE annpoOKCUMAaLNK, UHTEPIOJIALMY 3KCIEPUMEHTAIbHBIX JTAHHBIX.
CriaxxuBaHue YKCIIEPUMEHTAIBHBIX JAHHBIX METOJOM HAMMEHBIITNX KBAJIPATOB (JIMHEHHBIN CITydaii).
CriaxuBaHue 3KCIEPUMEHTANBHBIX JaHHBIX METOJ0M HAMMEHbBIIIUX KBAAPaTOB (OOIIKHI CiTyyaii).
Tunel BpeMeHH B MAaTEMAaTUYECKUX MOJIEIISX.
[IceBnocnyuaiinple Yucia U NPUHLHUIIBI TIOCTPOEHUS AITOPUTMHUYECKUX AATUYUKOB IICEBIOCITYYalHbIX
YHUCEL.
OcHoBHbIe TpeOOBaHUA K TeHepaToOpaM cllydailHbIX yrcel. [IpoBepka paBHOMEPHOCTH.
OcHoBHbIE TpeOOBaHUS K T€HEpaTOpaM CiydaHbIX yncel. [IpoBepka HE3aBUCHMOCTH.
Meroabl onucaHus CIy4yallHbIX BEJIMYMH.
OO0mwmit anrOpuUT™M MOJEIHPOBAHUS TUCKPETHOM CIydyalHOW BEJMYMHBI C 3aJaHHON TaOIuIeH
BEPOSITHOCTEM.
OOmuit alropuT™M MOJAETUPOBAHUS HENPEPBHIBHOM CIydyallHOM BETUYMHBI C 33JaHHOW MJIOTHOCTHIO
pacrnpeneneHus.

5.2.2 TunoBble KOHTPOJIbHbIE 33aJaHUS WJIU UHbIe MaTepuaJibl, HEO6GX0ANMbIe

JJisl OLLleHKM 3HAaHWMU, YMEeHHU}, HaBbIKOB U (W/IM) ONbITA B XOJ€ NPOMENKYTOYHOM
aTTecTalliy N0 JMCHUIIIUHE

el N S

O No O

10.

IlepevyeHnb BONPOCOB M 3aaHuii 1Jsi moaroToBku K 3avery (MOITK-2.1, NOIIK-2.3.)

ITonarue maremarnyeckoit Moaenu. OCHOBHbIE (DYHKIIMM MaTeMaTHUYECKOM MOJIEIH.

Krnaccudukanus MaTemMaTHueCKUX MOJEINIEH.

Bubl ¥ TUIIBEI MATEMATHYECKUX MOJEIIEH.

OcHoBHbIE CBOHCTBAa M TpeOOBaHUS K MaTeMaThuyeckuM mojensMm. [IpoOrembl mMareMaTnyeckoro
MOJIETTUPOBAHUS.

Onepanuu HaJ MaTeMaTHYeCKUMH MOJIETISIMU.

OcHOBHBIE 3TaIbl KOMIIBIOTEPHOTO MOJEJINPOBAHHUS.

CoBpeMeHHbIE cpeicTBa MOACTUPOBAHUS CUCTEM (0030p MPOTPaMMHBIX CPECTB).

AHanuTHueckue MeToApl MoAenupoBaHUs cucTteM. (OCHOBHBIE METOABl MaTEMaTHYECKOIO
nporpaMMmupoBanusi. OcCOOEHHOCTH U TPaHUIbl IPUMEHUMOCTH aHATUTHUYECKHUX METOOB.
[lpuniunsel  pa3pabOTKM  MOJAEIMPYIOUIMX  MpOrpaMM  JJIsi  CHUCTEM,  ONHCHIBAEMBIX
nuddepeHIManbHBIMU ypaBHEHUSIMHA. Bo3MokHOCTH MozienupoBanus B cucteme Matlab.
MopenupoBaHue CHCTEM, ONMUCHIBAEMBIX IU(PepeHInaTIbHBIME ypaBHeHUsIMA B cucteme Matlab/

Simulink. ITorsTHE 6JI0K-CXEMBI CHCTEMBI, OCHOBHBIE OJIOKH, HX HAa3HAYCHHE.
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11.

12.
13.
14.
15.
16.

17.
18.

19.

Cratuctuueckue MeETOJIbI cucreM. Haumbosee pacnpocTpaHeHHbBIE METOJIbI
CTaTUCTUYECKOTO aHAIM3A.

IloHsATHE aNNpPOKCUMALIMK, UHTEPIIOJIALMY SKCIIEPUMEHTAJIbHBIX JAHHBIX.

CrinaxuBaHue 3KCIEPUMEHTANbHBIX JaHHBIX METOI0M HAaMMEHbIINX KBaJApaToB (001Ul ciryyait).
CrnakuBaHue 3KCIEPUMEHTAIbHBIX JaHHBIX METO/I0M HAMMEHbBIINX KBAAPAaTOB (JIMHEWHBIN ciiydyail).
Tunel BpeMeH! B MaTEMaTUYECKUX MOJIEIISX.

IIceBnocnyyaiiHble YUCiIa U NPUHLHUIIBI IOCTPOEHUS AJITOPUTMUYECKUX JATYUKOB IICEBIOCITYyYalHbIX
yrcen. OCHOBHbIE TpeOOBaHMSI K TeHepaTopaMm clydyaHbIX 4yucenl. lIpoBepka paBHOMEPHOCTH.
IIpoBepka HE3aBUCUMOCTH.

Meroapbl onucaHus CIy4yalHbIX BEJIHYUH.

OOmuii anropuT™M MOJCIUPOBAHMS AUCKPETHOW CIIy9allHOM BEIWMYMHBI C 3aJlaHHOW TaOIUIlei
BEPOATHOCTEH.

OOumii anropuT™M MOJECTUPOBAHHS HEMPEPHIBHON CIy4allHOW BEIWYHMHBI C 33/JIaHHOW TUIOTHOCTBIO

pacnpe/eseHus.

MOZACIINPOBAHUA

HpHMepr 3aJa4v 14 3a4eTa no JMCuUMIJInHe «HpPIHIII/IHbI IMOCTPOCHUA MATEMATHYCCKHUX MOI[EJICﬁ»

1. Homyunts unciennoe peurenue xuddepeHnranbHoro ypapaenns 2y" — 3y =0
¢ HavabHbIME yeoBusimu Y(0) =— 3, y'(0) = 1, y"(0) = — 1 na otpeske [0 1]
C MOMOIIbIO cXeMbl HHTerpupoBanus B Matlab Simulink.

CpaBHHTBb €ro ¢ aHATUTHYECKUM pernenueM Y(X + 2) = — X — 6. Tounocts npunsts € = 0.001,

2. Tlonyunts uncieHnoe peurenne xuddepeHuanbHoro ypapaenns y +y'=0
¢ HavasbHbIME yeoBusimu Y(0) =2, y'(0) = 0, y"(0) = 2, y"'(0) = 1 Ha orpeske [0 2]
C MOMOIIbIO cXxeMbl HHTerpupoBanus B Matlab Simulink.

CpaBHHTBb €ro ¢ AHATMTHYECKMM peleHreM y=X — sin X —2¢0s X. Tounocts npunsts & = 0.001.

3. IlpoBectn MmopenupoBanue B Matlab HenmpepbIBHOM CITydaitHON BEIMYHHBI
C paBHOMEpPHBIM pachpeeleHneM Ha otpeske [-1 1].

4. ITpoectu MonenupoBanue B Matlab HerpepbsIBHOI cIy4aiiHOM BETMYMHBI
¢ yHkumeit mwiotHoctH f(X)=x° Ha otpeske [0 5].

5. IlpoBectu MOAETMpPOBaHNE AUCKPETHOH cay4yaliHOM BEJIMUYMHBI C 3aJaHHOH TabIuIel BEpOSATHOCTEH.

Xi 5 10 15 20

Pi 0.2 0.1 0.5 0.2

6. IlpoBectu MOAETMpPOBaHUE AUCKPETHOM cay4yaiHOM BEIMUYMHBI C 3aJaHHOM TabJIuIel BEpOSATHOCTEH.
Xi 1 2 3 4 5

Pi 0.4 0.3 0.15 0.1 0.05

5.3. IIpoueaypa oneHMBaHUS pe3y/IbTaTOB 06y4eHHUs MO AMCIUIIMHE

[Ipouienypa oreHuBaHus (POPMUPYEMBIX B paMKaxX TUCHUILIMHBI KOMIIETCHIIMHN (2JIEMEHTOB

KOMHCTCHHHﬁ) COCTOUT U3 CIICAYIOIIHNX 3TAIlOB:

1. Tekymuii KOHTpoOJIb (ONMUCaHUe MoKa3aTesleld U KPUTEpUEB KOHTPOJIS YCIIEBA€MOCTH, ONTUCaHHe

IIIKaJI OLICHUBAHUS HA JTAle TEKYIIeH aTTecTalluy PeCTaBIeHbI B Ta0. 5.1, 3ananus B . 5.2.1).

2. IlpomexxyTouHas aTTecTanus (OMHCAHUE MOKa3aTejael M KpUTepueB KOHTPOJS yCIIeBAEMOCTH,

ONMCaHKE IIKaJl OLICHUBAHUS Ha dTale MPOMEKYTOYHOM aTTeCTAlluy MPe/ICTaBIeHbI B Ta0I. 5.2, 3a1aHus
B 5.2.2).

Jns Bcero mepeuHs (GOpPMUPYEMBIX KOMIIETCHIMH (3JIEMEHTOB KOMIIETCHIIMN) AMCHUIUINHBI

MIPUBOIMTCS MPOLIEAYPa OLIEHKH Pe3ybTaToB 00yueHus (Tabim. 5.4).
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Ta6muuer 5.4 — Ilpouenypa, KpUTEPHH U METO/IbI OLICHUBAHUS PE3yIbTaTOB O0YUECHHUS

[Tnaaupyemsle pe3yapTaTsl 00yIeHUS

Kpurepuu onieHnBaHus pe3yabTaToB

1 kpurepuii — orcyTcTBHE

2 KpUTEpHii — HE TOJTHOE

3 KxpuTepHii — xoporuiee

4 KpUTepHii — OTINYHOE

MeToabI OlleHUBaHUS

YCBOCHHS YCBOCHHE
YCBOCHUE «XOPOILIO» YCBOCHUE «OTIUIHO»
«HEYJIOBJIETBOPUTEIILHO» «YAOBJIETBOPUTEIBHO»
OIIK-2
NOIIK-2.1
3HaTh: OTCyTCTBHE YCBOCHUS HenocraTouno yBepeHHO Ha nocratouHo BBICOKOM OTANYHO TOHUMAET U VYuactre B 00CyXIeHUN

- OCHOBBI COBPEMEHHBIX ITapaanrm, TEXHOJIOTUH 1
Cp€ACTB MAaTEMATUYCCKOTO MOICIIUPOBAHUS,
-0a30BEIC TTOHATHUS TCOPUU MOJACTINPOBAHUAA,
~OCHOBHBIC METOAbI MOJACIIUPOBAHMA,

-BHIIBI ¥ TUIIBI MOJIENeH, ciennuKy uX BEIOODA,;

3HAHHH

ITOHUMACT U MOXKET
O0OBSCHATH TIOJTYyUCHHBIC
3HaHUA

YPOBHC ITOHUMACT U MOKET
0OBSCHATH TOJIYYCHHBIC
3HaHUA

MOXET OOBSICHATE
MOJTYYCHHBIC 3HAHHUS,
JIEMOHCTPHPYET
CaMOCTOSITEIEHYIO
MO3HABATEIbHYIO
JIEATENBHOCTD

JIUCKYCCHOHHBIX
MaTepHaoB Ha JICKIUAX
[IpomexyTounas
aTTecTalus

YMmern:

- OCYIECTBIISATH TOCTAHOBKY 3aJaull U pa3padaTbIBaTh
MyTH (AITOPUTM) €€ peIICHUS;

- pelrath 3aJa4i B KOHKPETHBIX MPEIMETHBIX
o0JacTsiX, MPUMEHSISI METO/IbI M CPEJICTBA
MaTeMaTHYeCKOT0 MOJICITMPOBAHNS,

He nemoncrpupyer
YMEHUs

He yBepenno
JEMOHCTPUPYET YMEHHUS

JloctaTouHO yBEpEHHO
JIEMOHCTPUPYET yMEHUS

OTINYHO AEMOHCTPHPYET
YMEHHS

Bemomnaenue JIP
Oruer u 3amura JIP

Buagerb HaBBIKAMU:

-- HaBbIKaMu pabOTHI B COBPEMEHHBIX MPUKIATHBIX
CpeACTBax MOJEIUPOBAHUS,

- HaBBIKAMH MIPOCKTUPOBAHUS U Pa3paboTKu MoJienei
JUISL pelIeHUs 3a4a4 UCCIIEI0BAHUSA CUCTEM

He nemoncrpupyer
HaBbIKH

He yBepenno
JEMOHCTPUPYET HaBBIKU

JloctaTouHO yBEpEHHO
JIEMOHCTPUPYET HaBBIKH

OTINYHO AEMOHCTPHPYET
CaMOCTOSITEIIbHBIC HABBIKK

Bemomnaenue JIP
Oruer u 3amiura JIP

OIIK-2
NOIIK-2.3

3HaThb:

- 9Tarbl IPOSKTUPOBAHUSI U Pa3pabOTKU MOJIeNiel Ha
OCHOBE COBPEMEHHBIX MapajurM, TEXHOJIOTUH U
CpPEACTB MaTEMAaTHYECKOT0 MOJIEIIMPOBAHU;

- HEKOTOpbIE KPUTEPUHU OLICHKU PE3YJIbTATOB
MO/JIEJINPOBAHUS;

OTCyTCTBHE YCBOCHUS
3HAaHUH

Henocratouno yBepenHo
MTOHIMAET U MOXET
OOBACHATH MOTyICHHBIE
3HAHUA

Ha mocrarodno BEICOKOM
YpOBHE TIOHUMAET U MOKET
OOBSICHATH MOTYICHHBIE
3HAHUS

OTIUYHO TOHUMAET K
MOXET OOBSICHATE
MOJTyYCHHbIEe 3HAHUS,
JIEMOHCTPUPYET
CaMOCTOSITEIbHYIO
MO3HABATEIBHYIO
JIEATENLHOCTD

VYdactue B 00CyXIeHUN
JICKYCCHOHHBIX
MAaTepHaIoB Ha JIEKIHIX
[IpomexyTouHast
aTTecTanus

YMeThb:

-IIPOEKTUPOBATH U pa3padaThIBaTh MOJIEITH JIS
PELICHUS UCCIIEN0BATENBCKUX U MPOEKTHBIX 3a/1a4
- AHAJIN3UPOBATH U UHTEPIIPETUPOBATH PE3YIIHTATHI
MOJIEJINPOBAHYS

He nemonctpupyer
YMEHHS

He yBepenno
JIEMOHCTPUPYET yMEHHUS

JlocTaTouHO yBEPEHHO
JIEMOHCTPUPYET YMEHUS

OTINYIHO AEMOHCTPHPYET
YMEHHS

Bemonaenue JIP
Oruer u 3amura JIP

B.na;[en, HaBbIKAMM:

- UCTIO0JIb30BAHUA PA3JIMYHBIX METOIOB ITOCTPOCHHUA U
HUCCICOA0BAaHUA MOI[GHeﬁ;

- pa6OTBI B COBPEMCHHLIX NPHUKIAHBIX CPEACTBAX
MOJCJIMPOBAHUSA

He nemoHcTpupyet
HaBBIKH

He yBepenno
JEMOHCTPUPYET HABBIKA

JlocTaTouHO yBEpEHHO
JIEMOHCTPUPYET HaBBIKA

OTINYHO AEMOHCTPUPYET
CaMOCTOSITENbHbIE HABBIKA

Beinmonnenue JIP
Oruer u 3amura JIP




6. YYEBHO-METOAWYECKOE OBECIIEYEHUE JUCHHUIIJINHbI

6.1 OcHOBHa# JiMTEpaTypa

6.1.1. TyGaps, }O. B. BBenenue B MaTemMaTuueckoe MoAenupoBanue : yaeoHoe nocodue / FO. B.
I'y6aps. — 3-e uzn. — Mocksa : UntepHet-YHauBepcuter Mudopmanmonusix Texuonoruit (MMHTYUT),

At IIm Ap Memma, 2021. — 178 c. — ISBN 978-5-4497-0865-6. — TekcT : »1MeKTPOHHBIA //
DNeKTpOHHO-OUOIMOTEeUHAS cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/101993.html (mara oOpamenus: 19.12.2021). — Pexum pocrtyma: s

aBropusup. Ilonb3oBareneit
6.1.2. KocriokoBa, H. 1. OcHOBBI MaTeMaTH4eCKOTo MOACIUPOBaHus : yueOHoe mocobue / H. 1.

KoctrokoBa. — 3-¢ m3a. —  MockBa : HutepHer-YHuBepcuter HMubopmanmoHHbIX TexHOIOTHIA
(MHTYUT), Aii Ilu Ap Meaua, 2021. — 219 ¢. — ISBN 978-5-4497-0878-6. — TekcT : 31€KTPOHHBIN //
DNeKTPOHHO-OUOIMOTEeUHAS cucrema IPR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/102028.html (mara o6pamenus: 19.12.2021). — Pexum pocryma: ajis
aBTOPH3HP. MTOJIb30BATEICH
6.1.3. Mumnaes, E. H. Maremarudeckoe MoJieTipoBaHUE B TeXHUYECKOW (pu3mke : yueOHuk / E.

H. MunaeB. — CapatoB : CapaToBCKHIl TOCYy/IapCTBEHHbI T€XHUYECKHM yHUBepcuTeT uMeHu FO.A.
larapuna, ObC ACB, 2019. — 267 c. — ISBN 978-5-7433-3306-6. — TekcT : 31eKTpOHHBIN //
DNeKTPOHHO-O0MOIMOTeYHAs cucrema I[PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/99261.html (mara oOpamenus: 19.12.2021). — Pexum pgocryma: s

aBTOpHU3Hp. mosb3oBareneit. - DOI: https://doi.org/10.23682/99261

6.1.4. MaprempsinoB, 0. @. Craructuueckoe MojaeIHpoBaHue cucreM. JlabopaTopHbIit
IPaKkTUKYM : yuyeOHoe nocodue / 10. ®. MaprembsHos, /. FO. Mypomues, 1. A. lllepOounun. — TamboB
: TamOOBCKU# TOCYIapCTBEHHBIN Texanueckuii yausepcuret, 9bC ACB, 2019. — 82 ¢. — ISBN 978-5-
8265-2072-7. — TekcT : 27eKTpOHHBIH // DnekTpoHHO-O0ubmmoTeunas cucrema [IPR BOOKS : [caiit]. —
URL: https://www.iprbookshop.ru/99792.html (mara obpamenus: 20.12.2021). — Pexum gocryma: s
aBTopu3up. [lonb3oBareneit

6.1.5. MonenupoBanue B Matlab/Simulink u Scilab/Scicos: yuebnoe mocobue/ JI.M. domus,

T.E.2)Kununa; nox pen. I1.B. Ilakmmna. Huxeropon. roc.texH. yu-T uMm. P.E. Anekceea. — H.. Horopog.
2011 - 288 c.

6.2 /lonoJiIHMTEe/IbHAA JIUTEpPAaTypa

6.2.1 Baenenue B MaTeMaTHUeCKOEe MOJeTUpoBaHue : yuyeOHoe nocobue / B. H. Amuxmun, M. b.
I'utman, U. O. Kemnep [u np.]. — Mocksa : Jloroc, 2016. — 440 c¢. — ISBN 978-5-98704-637-1. —
Texkct : onexTpoHHBIA // DnexkTpoHHO-OMOmuoTteunass cucrema I[PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/66414.html (mata oO6pamenus: 20.12.2021). — Pexum pocryna: mmis
aBTOPH3UP. M10JIb30BATENEH

6.2.2 Camapckuii A.A. Marematnueckoe Monenuposanue: HWaeu. Metozsl. [lpumepsr/ A.A
Camapckuit, A.Il. MuxaiinoB. 2-e usa., ucnp. —M.: ®usmar-nut, 2001. 320 c.

6.2.3 3apyoun B.C. Marematudyeckoe MOJIeIMPOBaHUE B TEXHHUKE: yuel. A BY30B / MOJ pell.
B.C. 3apybuna, A.Il. Kupnaerko. —M.: M3a-Bo MI'TY um. H.D. baymana, 2003. —496 c.

6.2.4 bapbatbko A.M., I'manpimkun A.B. OCHOBBI T€OpUU MATEMaTHUECKOTO MOJETUPOBAHMSL.
VYuebnoe nocodbue. Jomymieno YMO AM. — Craperit Ockon: THT, 2009 - 212 c.

6.2.5 BBeneHue B MaTeMaTHdeckoe MojenupoBaHue. YuebHoe nocodbue mon pen. I1.B. Tpycosa.
JHonymeno MunucrepctsoM oopazoBanust PO. — M.: Yauepcurerckas kuura: Jloroc, 2007 - 440 c.

6.2.6 OcunoBa, H. B. Maremarndyeckoe MoAeIHpOBaHHE OOBEKTOB M CHUCTEM YIIPABICHHS
yaebHo-meToanueckoe mocodue / H. B. OcunoBa. — Mocksa : Uznarensckuii Jom MUCuC, 2019. —
39 ¢. — TekcrT : 3eKTpoHHBIN // DnekTpoHHO-0nbOanoTeunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/98194.html (mata oOpamenus: 19.12.2021). — Pexum goctyma: ajis
asropusup. [lonp3oBarenen

6.2.7 bepecroBa, C. A. MaTtemaTu4yeckoe MOJEIMpOBaHHE B WHKeHepuu : yueOHuk / C. A.
bepecroBa, H. E. Muctopa, E. A. Murttomos ; noj penakuueit T. A. PomeBoil. — ExaTtepunOypr :


https://doi.org/10.23682/99261

WznarenscTBo Ypanbckoro yHusepcurera, 2018. — 244 ¢. — ISBN 978-5-7996-2499-6. — Tekcr :
ANEKTPOHHBIA // DnekTpoHHO-OmOmmoreunas cucrema I[PR - BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/106406.html (mara oOpamenus: 19.12.2021). — Pexum moctyma: st
aBTOPU3UP. I10JIb30BATEIEH

6.3 MeToauyeckue YyKa3aHUs, pPeKOMeHJalluM M Jpyrue Marepuaabl K
3aHATHUAM
6.3.1. Meroauyeckue YyKa3aHus H 3aJaHus K JaOOpaTOpHBIM paboTaM MO JUCIMILIHMHE

«Maremaruueckoe  MonenupoBaHue». PexkomenmoBaHbl  3acemanueM  Kadeapsl  «lIpuxiamgnHas
matematuka» AIIM HI'TY, nporokon Ne 4 ot 29.04.2021 r.

7. HWUHPOPMAIIMOHHOE OBECIIEYEHHUE JUCLUIIJIMHbI

7.1 IlepeyeHb pecypcOB HHGPOPMALMOHHO-TEJIEKOMMYHUKALLUOHHON CETH
«HTEepHeT», HEO06XO0AUMBIX JAJisI OCBOEHMA JUCHUIVIMHBI (MOAyJ/ifA), BK/JIKYaA
3JIeKTPOHHBIE 6UGINOTEeYHble U HHPOPMALMOHHO-CIIPABOYHbIE CUCTEMBbI

7.1.1 Poccuiickuii oopa3oBareabHbIi moptai._http://www.school.edu.ru/default.asp

7.1.2 DnexTpoHHO-OMONMOTEUHAss  cucTeMa  u3narenbctBa  «Jlawb».  Pexxum  jpoctyma:
https://e.lanbook.com

7.1.1 HayuyHo-TeXxHHUYECKas Ooubamoreka HI'TY. DNEKTPOHHBIN KaTajor KHUT
http://library.nntu.nnov.ru

7.1.2 DnexktpoHHO-OMONMMoTeyHass cucrema wusngarenbcrBa «IPRbooks». Pexum mocryma:
www.iprbookshop.ru

7.2 IlepeyeHb JIMIEH3WOHHOTO M  CBOGOAHO  PacHpOCTPAHSIEMOro
NPOrpaMMHOro oGecrne4YeHHs, B TOM 4YHCJIe OTe4YeCTBEHHOT0 IPOM3BOJACTBA
HE06X0AUMOTro AJ1 OCBOEHMS AUCIMILIUHbI

7.2.1 Microsoft Office (Power Point, Word, MATLAB);

8. OBPA3OBATEJIBHBIE PECYPCbI AJ14 UHBAJIMJA0B U JIUL C OB3

B Tabmune 8.1 ykasan nepeueHb 00pa30BaTENbHBIX PECYpCOB, HUMEIOUIMX  (QOPMBI,
aJlanTUPOBAHHBIE K OTPAHUYEHUSM 370POBBS, @ TAKXKE CBEIEHUS O HAIMYUU CIIEUAIBHBIX TEXHUUECKUX
CpCaACTB 06yquH$[ KOJUICKTUBHOI'O U UHANBUAYAJIIBHOT'O ITOJIb30BAHUS.

Ta6muma 8.1 — O6pa3oBaTenbHbIE peCypChl s MHBAIU OB U Jjinil ¢ OB3

[Tepeuens oOpa3oBaTENBHBIX PECYPCOB, CaeneHus 0 HAIMYMH CIIEIHAIBLHBIX TEXHUYECKUX
MPUCTIOCOOTICHHBIX ISl UCTIOJIb30BAHMUS CpenCTB 00yUeHHUs KOJIEKTUBHOTO ¥ HHIMBUYyaJTIbHOTO
nHBaMIaMu u auramu ¢ OB3 OJIL30BAHUS
OBC «IPRbooksy CnennansHoe MobmipHoe npuinoxenne IPR BOOKS WV-Reader
BC «JTamby CuHTE3aTOp peyn, KOTOPBIH BOCTIPOU3BOANUT TEKCTHI KHUT U MEHIO
HaBUT a1

9. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOZAUMOE JAJiA
OCYILIECTBJIEHUA OBPA3OBATEJIBHOI'O INTPOLIECCA IO AUCIHUII/IMHE
(MOJYJIIO)

Y4eOHble ayaUTOPUU JUIS TPOBEACHHS 3aHATUNH MO JUCIHUIUIMHE (MOJIYIO), OCHAIIEHBI
000pyI0BaHWEM U TEXHUYECKUMHU CPEACTBAMHU OOYICHHUSI.

B tabnuie 9.1 nepeuncieHsr:

- ydeOHBIC ayJAUTOPUU JIA TPOBEACHUS Y4YEOHBIX 3aHATHH, OCHAIEHHBIE OOOPYIOBAaHHEM H
TEXHUYECKUMH CPEICTBAMU OOyUCHUS;
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- IOMELICHUS I CaMOCTOSITEIbHOIN pabOThl 00yUaIOIIMXCsl, KOTOPBIE OCHAIIEHBI KOMITBIOTEPHON
TEXHUKOH C BO3MOXHOCTBIO TIOAKIIOUEHHS K ceTH «MHTepHeT» U obecnedeHneM JocTyna B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBarenbHyto cpeny AIIM HI'TY.

Tabnuna 9.1 — OcHaEHHOCTh AYAUTOPUNA U MTOMEIICHUH JJIs IPOBEACHUS 3aHITHI U CAMOCTOSTEIbHOM
paboOTHI CTYJICHTOB IO TUCIHUIUIMHE (MOIYITIO)

HaunmenoBanue ayniuropuii u
IIOMEILEHUN 71l IPOBEACHUS 3aHATHH U
CaMOCTOSITEJIbHOM PabOTHI

OcCHaIEeHHOCTh ayIUTOPUM U MTOMEUIECHUH IS POBEACHUS
3aHATUN U CAMOCTOSITENILHON paboThI

319 - Yuebnas naboparopus 1 Komonku™* Sven SPS-6118S 2.0; 10 Komnstotep B coope; 1
MaTeMaTU4eCKOro MOJICITUPOBAHUS [IpoexTop ¢ kperen, noroin, Beng MX505 DPL 3000Lm
13000:1; 1 Dxpan umien Master Picture 203*203 cv Matte
White FiberGlass; Pabodee mecto npenonaBarens - 1;
Pabounx mect crynentoB - 20; Jlocka ayauropHas
MapkepHas — 1.

324 — YyebHast MyabTUMEIUITHAS 1. locka MarHUTHO-MapkepHasi; 2. MynpTUMeAMHHBII

ayIuTOpHUst npoexktop BENQ); 3. Dkpan; 4. Aynuo-cucrema 2.0; 5.

r.Ap3amac, yi. Kanmuauna, mom 19 Kommnbiotepst PC Intel® Core™ i3-2100/250HDD/ARAM -
13 wt; 6. ITocamouHeIX MecT - 23

320 — YuebHas MyabTHMEIUITHAS 1. locka MarHuTHO-MapKepHasi;2. MylbTUMe TUIHHBIT

ayJIuTOpUs npoektop BENQ); 3. Dkpan; 4. Komnbsioteps PC Intel®

r.Ap3amac, yi. Kanuauna, mom 19 Core™ i3-10100/256SSD/8RAM - 14 mrT; 5. [Tocago4uHbix
MmecT - 34

317 - KoMIbIOTepHBIiA Ki1acc 1.ITepconanbueiii kommneiotep ( Intel Core 13-4130/8 Gb

RAM/NVIDIA GeForce GT 730/HDD 1000) ¢
nojaxiIoueHueM K uaTepHety (11 wr.); IlepconanbpHblit
koMmIbroTep DkpaH - (1 mrt.); 4. locka mapkepnas (1 mr.); 5.
Croun koMmnbtoT. ¢ Huei (11 mr.); 6. Cron mig npenog,. (1
mrt.); 7. Cryn (23) Iocagounsix mect - 22.

316 - KaGuHeT caMONOATOTOBKH pabounx MecT cTyaeHTa — 26 ImT;
CTYJACHTOB [1K, ¢ Bbixo0M Ha TeneBu3zop LG - 1 mT.
r. Apszamac, yia. Kaaununa, nom 19 I1K ¢ nonkitoueHneM K HUHTEpHETY -SIIT.

10.  METOJMYECKUE PEKOMEH/JALIMY OBYYAIOIIUMCH [0 OCBOEHMIO
JUCLIMIIMHBI (MOAYJIA)

10.1 O6mMe MeTOoAMYECKHE PEKOMEHAAlMU AJisl 00y4YaoUMXCsS M0 OCBOEHHUIO
AUCHUIIMHBI, 06pa30BaTe/IbHbIE TEXHOJIOTUH

JucuumnirHa peanusyercs IMOCPEICTBOM IPOBEACHHUS KOHTAKTHOM paboThl ¢ 00ydaromMMUCs
(BKJIIOYas MPOBEJIEHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSTEIbHON pabOThl 00ydarouxcs u
IIPOMEXYTOYHOH aTTeCTaluu.

KonTtakTHas paboTa mNpoBOAUTCS B ayJUTOPHOW U BHEAyIUTOPHOM ¢opMme, a Takxke B
ANEKTPOHHON HH(OpMaMOHHO-00pazoBaTenbHON cpene wuHcTUTyTa (nmanee — OWOC). B caygae
MIPOBEJICHUSI YaCTH KOHTaKTHOM paboTel mo aucuurinHe B DMOC (B COOTBETCTBMM C pacHUCaHHEM
y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTaKTHOU padoTta B DMIOC sKkBHUBajIeHTHA ayAUTOPHOM padoTe.

[Tpu mpenogaBaHUU TUCUUIUIMHBI MCTIONB3YIOTCS COBPEMEHHbIE 00pa3oBaTelIbHbIE TEXHOJIOTHUH,
IIO3BOJISIIOIINE TOBBICUTH aKTUBHOCTH CTYACHTOB IPU OCBOCHHMM MaTepuayla Kypca U MPEAOCTaBUTh UM
BO3MOXXHOCTb 3)()€KTUBHO pean30BaTh Yachl CAMOCTOSITENIbHON paOOTHI.

Ha onexumsaAxXx W NpakTUYECKUX 3aHATUAX  PEATU3YIOTCS HMHTEPAKTUBHBIE  TEXHOJIOTHH,
MIPUBETCTBYIOTCS BOMPOCHl M OOCYXKIEHHUS, HCHOJIb3yeTCSd JMYHOCTHO-OPUEHTUPOBAHHBIM MOJIXO/,
JMCKYCCHOHHBIE TEXHOJIOTHH, TEXHOJIOTUM paboThl B MajbIX TIpYMMax, YTO IO3BOJIAET CTYAEHTaM
MIPOSIBUTH €051, MOTYUUTh HaBBIKU CAMOCTOSITEIBHOIO U3YUYEHHUsI MaTepHasa, BBIPOBHATh YPOBEHb 3HAHUI
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B TpyIIIE.

Bce Bompockl, BOSHUKIINE IPU CaMOCTOATEIBHOM paboTe HaJl JOMAIIHUM 3aJaHUEM, HOIPOOHO
pa3duparoTcs Ha NPAKTUYECKUX 3aHATHAX U JIeKUUsX. [IpoBOmATCS MHIMBUAYaJTbHBIE U TPYIIOBBIE
KOHCYJIBTAIlMM C UCIIOJIb30BaHUEM, KaK BCTPEY CO CTYIEHTAMH, TaK M COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTUH, TaKuX Kak (hopyM, dat, BHyTpeHHss anekrponHas moura CZIO MOODLE.

WMunnuupyercs akTUBHOCTb CTYAEHTOB, IOOLIPSAETCS 3afjaHue JIHObIX BOIIPOCOB IO MaTepuay,
MPAaKTUKYETCs MHAWBUIYAIBHBIA OTBET Ha BOIPOCHI CTY/CHTA.

JUis OLleHKM 3HaHMUM, yMEHUI U ypOBHS ¢()OPMUPOBAHHOCTH KOMIIETEHIIMH B IIPOLECCE TEKYLIETo
KOHTPOJISI IPUMEHSIETCS] CUCTEMa KOHTPOJISL U OLIEHKU YCIIEBAEMOCTH CTYJCHTOB, NPEICTaBICHHAst B Ta0JI.
5.1. IlpoMexyToUyHas arTecTanus MPOBOAUTCS B (pOopMe 3aueTa C UCIOIb30BAHUEM CHCTEMbl KOHTPOJIS U
OILICHKH YCTIEBA€MOCTH CTYJICHTOB, IIPE/ICTaBIICHHOM B Ta0I. 5.2.

10.2 MeToau4yecKHe YKa3aHUA AJIS 3aHATUM JIEKIIUOHHOI O TUIIA

HQKHI/IOHHHﬁ KypC npcamnojaract CHCTCMATU3UPOBAHHOC HN3JIOKCHUC OCHOBHBIX BOIIPOCOB
TEeMaTHYEeCKOro InraHa. B X0J€ JICKIHOHHBIX 3aHATHH PACKPbIBAIOTCA 0a3oBEIE BOIIPOCBI B paMKax
KaX(HOfI TEMBI JHUCLMITIIIMHBI. O003HAYaIOTCS KJIIOUEBBIE ACICKThI TEM, a TakKXKC ACIar0TCA aKICHTbI Ha
HauoOosee CIO0KHBIX M BaXKHBIX IOJIOKEHUIX H3ydya€MOro marcpuajia. MaTepI/IaHBI HCKHI/Iﬁ SABJIAIOTCA
OCHOBOM JJI1 IIOATrOTOBKH 06yqafom1/1xcs1 K TPaKTHYCCKHUM 3aHATUAM UW BbIIIOJHCHHA 3aI[aHHfI
CaMOCTOSITEILHOM pa60TBI, a TaKXE K MCPOIPUATHUAM TCKYLICTO KOHTPOJIA YCIIEBACMOCTU U
HpOMe)I(YTOHHOﬁ arTeCTalvu 1o JUCHUIIIINHE.

10.3. MeToaguyecKye yKa3aHUs MO0 OCBOEHUIO AUCHMILIMHBI HA JIAG0OPATOPHBIX
pa6oTax

[ToaroToBky K Kax10i 1a00paTopHOil paboTe CTYyIEHT JOKEH HayaTh ¢ O3HAKOMIIEHUS C IJIAHOM
3aHATUS, KOTOPBIM OTpa)kaeT cojepKaHUe NpeUIoKeHHOM Tembl. Kaxkaas BelosiHEHHas paboTa c
0(hOopMIIEHHBIM OTYETOM U MOJUIEKHT 3alIUTE Y IpernojaBaTes.

IIpu oniennBaHnYM 1a00PaTOPHBIX PAOOT yUUTHIBAETCA CIEAYIOLICE:

- KQUeCTBO  BBIMOJHEHUS  SKCIEPUMEHTAJIbHO-TIPAKTUYECKOM dYacTM paboThl M CTENEHb
COOTBETCTBHS PE3y/IbTaTOB PaOOTHI 33JaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(OpMIIEHHUS OTYETa 110 paboTe;

- KQ4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI IIPU 3aLUTE paOOTHI.

10.4 MeToagu4yecKHe YKa3aHUA M0 CAMOCTOSTEJIbHOM paboTe 00y4arLuxcs

CamocrosrenbHas paboTa o0ecrieunBaeT MOArOTOBKY O0YUaIOIErocs: K ayIMTOPHBIM 3aHATUSAM U
MEpPONPUATHIM TEKYIIEro KOHTPOJS W TNPOMEXKYTOYHOH aTTecTalMy MO HU3y4yaeMoil JUCLHIUIMHE.
Pe3ynbTarhl 3TONW MOATOTOBKU MPOSIBISIIOTCS B aKTUBHOCTH OOYYalOILErocs Ha 3aHSATHUSIX M B KadecTBE
BBINOJIHEHHBIX TPAKTUYECKUX 3a/1aHUI U APYrUX (GOPM TEKYILEro KOHTPOJIS.

B mpouecce camocTosTenpHOW pabOTBI PEKOMEHIYETCs MPOpadOTKa MaTepUasioB JIEKIHMH 110
K10l MpOHAeHHONW TeMe, a TaKkke M3ydeHHEe OCHOBHOM y4eOHOH M crpaBOYHO-OMOIMOrpaduueckont
JUTEpaTypsl, IPEACTaBICHHOM B pa3zene 6.

JUiss BBITOJIHEHUSI CaMOCTOSITETIbHOM pabOThl NpU H3YYEHUM TUCHMIUIMHBI CTYJISHTBI MOTYT
HCIOJIb30BaTh CIEIMAIN3UPOBAHHbIE ayIuTOpuu (cM. Tabi. 9.1), 00opyaoBaHHE KOTOPBIX 00ecreurBaeT
noctyn uepe3 «VHTepHET» K 3JIEKTPOHHOW HH(DOPMAIMOHHO-00pa30BaTENILHONW Cpele MHCTUTYTa U
ANIEKTPOHHOW OMOIMOTEYHOW cucTeMe, TJie pacrnojaraimTcs YydyeOHble U y4eOHO-MEeTOIUYEecKue
MaTepHalibl, KOTOpbIe MOTYT ObITh HCIOIB30BAHBI JUIsl CAMOCTOSITEILHON PaOOTHI.

10.5 MeToaguyecKue yKa3aHUs 0 06ecnneYyeHrI0 06pa30BaTe/JIbHOTO Mpoiecca

1. Metoandeckue peKOMEHIAMHM TIO0 OpTraHu3alud ayAUTOpHOW paboTel. [IpuHATEI YueOHO-
MeroandeckuM coBeroM HI'TY mm. P.E. Anekceesa, mpotokon Ne 2 ot 22 anpens 2013 r. DnexkTpoHHBIN
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. Metoauieckre peKOMEHAAIMH 110 OPTaHU3aIlMi ¥ TUIAHUPOBAHUIO CAMOCTOSTEIHHONU pabOThI
CTyneHTOB o nucuumuimnae. [IpuHsater YueOHo-meTommueckum coBetoM HI'TY um. P.E. Anexceesa,
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IIPOTOKOJI Ne 2 oT 22 anpes 2013 T. ONEKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebHoe nocobue «lIpoBeneHne 3aHATHII C TPUMEHEHUEM MHTEPAKTHBHBIX (POPM U METOIOB
o0yueHus», EpmakoBa T.1., WBamkun ET., 2013 T. DNEeKTPOHHBIN aapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YuebHoe mocobme «OpraHuzamnus ayJuTOpHOW pabOoThl B 00pa30BaTEIbHBIX OPTraHHU3AIUIX
BbIciero oOpaszoBanusi»y, Meamkun E.I'., Xykosa JLIL, 2014 1. DOnekTpoHHBIH ajpec:

https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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JlonosiHeHUs1 M U3MEeHeHNs B pabo4eil mporpamMMe JMCHMILIMHBI
Ha 20 /20 y4. I.

YTBEPX/IAIO:
JIMpeKTop HHCTUTYTA:
I'ne6oB B.B.
« » 20 T.

B pabouyto mporpaMMmy BHOCATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WIH JIefaeTcs OTMETKa O HelelecooOpa3HOCTH BHECEHUS KaKUX-TUOO M3MEHEHUN Ha JaHHBIN y4eOHbIN
roj
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeaphl, MPOTOKOI OT No
3aBenyrouiuii kadeapoit
(noonucy) (DPHO)

YrBepxkaeno YMK AIIN HI'TY, nporokon ot Ne
3am. nupekropa no YP [ypsirun A.1O.

(noonucs)
CornacoBaHo:
Havansauk YO MensHukosa O.10.

(noonucs)

(6 cnyuae, eciu usMeHeHUs Kacalomes iumepamypbl):

3aBeyronias oT/IeJIoM OUOTUOTEKH Crapoctuna O.H.

(noonucs)
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