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1. IIEJIU 1 3AJJAYH OCBOEHUA AUCHOUIIJIMHBI (MOAYJIA)

1.1. Ilesb ocBOEeHUSA AMCLUIINHBI (MOAYJISA)

[lenpt0o  OCBOCHHMS  JWCHUIUIMHBI ~ SIBISETCS  TOJArOTOBKA  CTYACHTOB K  BBIMOJIHEHUIO
po¢eCCHOHANIBHBIX 33J1a4 B paMKaX TPYAOBOU JEATEILHOCTH 10 mpodeccuonanbroro cranaapra 40.011
«[IpoBeseHNE HAYYHO-HCCIIEOBATEIILCKAX M ONBITHO-KOHCTPYKTOPCKUX —Pa3paldOTOK» B paMKax
0000IIeHHBIX  TPYAOBbIX  (QyHKuud  «lIpoBeneHue  Hay4dHO-MCCIENOBATEIBCKUX W OMNBITHO-
KOHCTPYKTOPCKUX Pa3padO0TOK MPU MCCICIOBAHUU CAMOCTOSTEIBHBIX TeM», «OCYIIECTBICHINE HAYYHOTO
PYKOBOJICTBA B  COOTBETCTBYIOUICH OOJIACTM 3HAaHW» W WM3YyYCHHE OCHOBHBIX IPHHIIUIIOB
MaTEeMaTHYECKOTO MOJCIIMPOBAHMs, a TaKKe 3HAKOMCTBO C METOJaMH CTOXaCTHYECKOTO
MO/JICJIIMPOBAHUS, TCOPHH KOPPEISIIUH, TPOTHO3UPOBAHHUS.

1.2. 3aja4M 0CBOeHUs JUCLUIIMHBI (MOAYJIA)

- C60p N aHaJIM3 UCXOAHBIX JaHHBIX, ITIOATIOTOBKA MCXOAHBIX JaHHBIX AJIA BBI60pa 1 000CHOBaHUSA
HAaYYHO-TCXHUYCCKUX U OPraHU3alIMOHHBIX peI_HeHI/Iﬁ Ha OCHOBC 3KOHOMHNYCCKOI'O aHaJIn3a,

- pa3pa60TI<a " paCyYCT BAPpUAHTOB PCIICHUSA HpO6J'I6MLI, aHaJIu3 9THUX BAPHUAHTOB;

- pacyeT 3KOHOMHYECKOH 3(PPEKTHBHOCTH.

2. MECTO AUCHUILIMHEI (MOAYJIAA) B CTPYKTYPE OBPA3OBATE/IbHOM
ITPOI'PAMMDBI

Hucuumnuza «[IpuHOUOBL TOCTPOEHUS MAaTeMaTHYECKMX MOJENe» OTHOCUTCS K 4acTH,
dbopMupyeMoii yaacTHHKamMu o0pa3zoBatenbHbIX oTHOmeHn OIT BO.

JucuumimHa  Gasupyercss Ha  cledyrolmux — AaucuuminHax: — «Teopus — BeposSTHOCTEH,
MaTeMaTHYeCcKasi CTAaTHUCTUKA M TEOPHs CIyYalHBIX MporeccoBy», «OCHOBBI MojenupoBanus B Matlaby,
«Hucnennsle MeToasl», «BapuanmonHoe ncuucienuey, «MaremaTtudyeckoe mMonaenupoBaHue», «Teopus
rpagoB M MareMatuyeckas Joruka», «MaTemaTuueckue METOAbl B 3KOHOMHUKE», «MeTonbl
ONTUMHU3ALUNY, «YpaBHEHUS MaTeMaTHueckoll (u3ukm», «BbruncnutenbHas maremaTtuka», «Teopus
yrnpasieHus», «TexXHONOorus MporpaMMUPOBAaHUS», «MaTreMaTnyeckue MOJAEIU HEONpPeesIeHHbIX
cucrem», «CrenuanbHble UYUCIEHHbIE METOJbD», «UHciaeHHble MeTonbl anredpel», «VmMuTannoHHOE
MozenupoBaHue», «CroxacTuueckue Au@QepeHInanbHble CHCTEMB» B 00BEME KypcOB IO
cnermanbHOoCcTH 01.03.04 «[IpuKiagHas MaTeMaTHKA.

PesynbTarel 00y4yeHUs], MOJIy4€HHbIE NTPU OCBOCHUM JUCLMILIUHBI, HEOOXOAUMBI MPU H3yYEHUU
CIIEAYIOIUX AUCHUIUIMH «ONTUMAalIbHOE YIpPaBlIeHWE AMHAMUYECKUMHU CHUCTEeMaMu», «BoraucnurenbHas
Matematuka», «CoBpeMeHHas Teopus ynpasieHus», «Hederkue wogenn», «CroxacTuyeckoe

MOJIETTMPOBAHUE» U TIPU BHIIIOJHEHUH BBITYCKHOM KBAJIM(PUKAITMOHHON pabOTHI.

Pabouas nporpamMma JUCHUITIIIMHBI «HpI/IHLII/IHBI MOCTPOCHUA MATCMATHYCCKUX MoAeaen» st
HHBAJIMJAOB W JIMI C OTPAaHUYCHHBIMH BO3MOKHOCTAMU 3OOPOBBA pa3pa6aTHBaeTc;1 HHAUBUAYAJIBHO C
Y4C€TOM 0COOEHHOCTEH HCI/IXO(I)I/IBI/I‘-ICCKOTO Pa3sBUTHA, MHAUBHUAYAJIbHBIX BO3MOXKHOCTEHl M COCTOSHUSA
310pPOBbA TaKUX 06yqaro1111/1xc;[.



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

[Ipoiecc w3ydeHHs] AUCIUTUIMHBI

«[ IpuHIUTIBI

IMOCTPOCHUA MATEMATUYCCKUX MOH@H@ﬁ))

HampaBlieH Ha (GOpMUPOBaHUE 3JIEMEHTOB mpodeccuoHanbHbiXx KomnereHuuid [IKC-2 u [IKC-4 B
cootBercTBuH ¢ OI1 BO mo nanpasnenuto noaroroBku 01.04.04 «IIpuxnamgHas MmaTeMaTHKa.

Ta6muma 3.1 — ®opMupoBaHHE KOMITETCHIIMI TUCIUIUIMHAMHI

Kon xoMmneTeHIuy / HaMMEHOBaHKUE
JTUCHIUIUIAH, (DOPMHUPYIOIINX
KOMITIETEHIINIO COBMECTHO

CeMecTps! (POPMHUPOBAHUS TUCIHTLTITHEL

Kommnerennmu 6epyres n3 Y11 mo HanpaBIeHUIO TOATOTOBKA

MarucTpa

1

2 | 3 | 4 | 5

IIKC-2

HpI/IHHI/IHLI TOCTPOCHUS MAaTEMATHYCCKUX MOJICIICH

MonenupoBanue B cpene LabView

TexHomnorunueckast (IPOEKTHO-TEXHOJIOTHYECKAs)
MPaKTHKA

BrruuciurensHas MaTeMaTuka

HaBuranmoHHbBIE CHCTEMBI

Heuetkue monmenu

AHnamuz BPEMCHHBIX psAJ10B

Cpenctpa pa3pabOTKH COBPEMEHHOTO IPOTPAMMHOTO
obecreueHus

MaremaTn4ecKkiue MeTOIbl 3aIUThHl HHQOpMaLUU

CTOXacTH4YeCKOe MOJCIIMPOBAHUC

HaquO -IIPOU3BOJICTBCHHAs IPAaKTUKa

Hay4Ho-nccieioBatesbekas padora

ANASASAYER WANANAY

CoBpeMeHHast TeopHs YIpaBIeHUs

Hpe}:[Z[I/IHJ'IOMHaH IIpaKTUKa

Brmonraenue u 3ammura BKP

ANANAN

IKC-4

Teopus ynpasieHus

[IpuHIMITBI TOCTPOEHUSI MATEMAaTHUECKUX MOJIETIEH

OnrumanbHOe YOpaBJICHUE TUHAMUYCCKUMU CUCTEMAMU

BrruncnurensHas MaTeMaTrika

CToXacTU4ecKoe MOJCINPOBAHUE

HayuHO-IIpon3BOICTBEHHAs IPAKTHKA

CoBpeMeHHast TeopHs yIpaBIeHUs

Hpe[[ZU/IHHOMHaH IIpaKTUKa

Brmonraenue u 3amura BKP

ANANAN

HepequL IJIAaHUPYEMBIX PC3YJIbTATOB 06y‘leHI/I$I o JUCHUIIIINHEC ((HpI/IHI_II/IHBI MOCTPOCHUA

MATEMAaTHUYICCKUX MO)IGJ'IGfI», COOTHECCHHBIX

MpeJicTaBiIeH B Ta0. 3.2.

C

IJIaHUPYEeMbIMU ~ pe3ynbTatamMu  ocBoeHust  OlIl,




Tabmuua 3.2 — IlepedeHp IUTAHUPYEMBIX PE3YyIbTaTOB OOYYEHHUS MO IUCHMIUIMHE, COOTHECEHHBIX C

TJITAaHUPYEMBIMH pe3yJibTaTaMu ocBoeHust OI1

Kon Koxa n naumenoBanue
1 HaHMEHOBaHHE WHIUKATOpa TOCTHKEHUS [Tnaaupyemblie pe3yabTaThl 00yUEHUS TT0 AUCIUTUIIINHE
KOMIICTCHI[UH KOMIICTCHIIUHU
[IKC-2 UIIKC-2.1. U3yqaet 3HaTh: YMmerb: Baapgers:
CnocobeH METOIbI - 0a30BbIC MTOHATHS, - IPUMEHSATh - HaBBIKAMH
pa3pabatbIBaTh U MaTeMaTHUYeCKOro TEOpHUH COBpPEMEHHBIN pemeHus
HCCICI0BATh MOJICITNPOBAHHUS, MOJICITUPOBAHHS; MaTeMaTHYeCKUi MMPAKTHICCKUX 3a/1a9
MaTeMaTHYeCKue MpeIHA3HAYCHHBIC IS - pa3JInYHbIC amnmapar C IMOMOIIBIO METOIOB
MOJIE/IH, OOBEKTOB, pelieHus METOIBI MOJICIIUPOBAHUS [IPH | MaTEMaTHYECKOTO
CUCTEM, MPOLIECCOB U HCCIIEIOBATEIBCKUX MaTeMaTHIECKOTO peIICHUH HAYIHO- MOJICITUPOBAHUS
TEXHOJIOTHI, 3a/1a4, 1 COBPEMCHHBIC MOJICJIMPOBAHHS; MPAKTHICCKUX 3a/1a4
MpeTHa3HAYCHHBIX MaTeMaTHYeCKue U - COBpEMCHHBIC MIPUKIIATHON
JUTS IPOBEICHHS HayJHBIE ITAKETHI TIPUKIIaTHBIC MaTeMaTHKH
pacdeToB, aHaIM3a TIPOTPaMM. cpencraa
MOJTOTOBKH pEIICHU MOJICITUPOBAHHS
TIKC-4 HIIKC-4.1. U3yuaet - TIPAHITHIIBL - pemaTh 3aJa9u B -METOaMHU
CriocoOeH IpOBOANTE | TPUHIIHITEL TOCTPOSHHS MaTeMaTHUYEeCKOTO KOHKPETHBIX TTOCTPOCHUS U
HayJHEIC ANTOPUTMOB PEIICHHS MOJICITUPOBAHHS; TIPEIMETHBIX HCCIICIOBAHUS
SKCIIEPUMEHTEI, HAYYHO-TEXHUIECKHUX - METOJIBI 00J1aCTAX C MOJIENICH;
OLUCHUBATH 3aga4, MCTOJbI TeOpeTI/I‘IeCKI/IX u IIOMOIIBKO -MCTOAaMU OLICHKHN
pe3ynLTaT1>1 TeOpeTH‘IeCKI/IX u 3KCHepI/IMeHTaJ'H)HLIX MO}IGJ’II/IpOBaHI/IH, pe3yanaTOB
HCCJIeIOBaHUI 3KCIIEpUMEHTAIBHBIX HUCCJIeIOBaHUI AHAJIM3UPOBATH U HCCJIEIOBaHMI;
HCCIICIOBAaHUM. MOJIeNICH pa3IMYHbIX | HHTEPIPETUPOBATH
MIPOLIECCOB U CUCTEM | PE3yIbTaThI
MOJICTTUPOBAHUS

4. CTPYKTYPA U COAEPXXAHHUE JUCLHHUII/IMHBI (MOAYJIA)

4.1 PacnpejaejieHWe TPYAOEMKOCTH JUCIMILIMHBI
ceMecTpaM

nmo BHAAM pa60T mno

OO6mmas TpyA0eMKOCTh AUCHMILTUHBI cocTaBisieT 4 3ad. ea. uinn 144 yaca, pacnpeneneHue 4acoB
o BUJaM paboT Mo ceMecTpaM MpeACcTaBieHo B Tadnuie 4.1.

Tabmuma 4.1 — Pacnpenenenue TpyAOeMKOCTH MHUCIMIUIMHBI TIO BHAAM pabOT MO ceMecTpam i
CTYJICHTOB OYHO-3204HOU opMBbI 00yUeHUs

TpymoeMKoCTb B 4ac
Bun yue6HOI paboTh Bcero B T1.4. mo cemecTpam
yac. 2 ceMecTp
C UCIIOJIE30BaHHUEM DJIEMEHTOB JICKTPOHHOTO
dopmaT U3ydeHHUs AUCUUTTHHBI
o0yueHHs

O0uas TPy10eMKOCTb JUCIHUIUIMHBI 110 y4eOHOMY IIaHy 144 144
1. KonrakTHas padora: 30 28
1.1. AynuropHas pa6oTa, B TOM 4ncJe: 24 22
3aHATHSA JeKIMOHHOTO THIA (JI) 4 4
3aHATHA ceMuHapckoro tumna (I13 — ceMuHaphl, NpaKTHYECKUE 10 10
3aHATHS | JIp.)
nabopatopHsie paboTs! (JIP) 8 8
1.2. BHeayauTopHasi, B TOM YHcje 6 6
KypcoBast padbota (mpoekt) (KP/KIT) (koHCynpTaINSl, 3a11Ta)
TEKYIIMI KOHTPOJIb, KOHCYJIBTAIMN M0 AUCIUILUINHE 4 4
KOHTaKTHas paboTa Ha mpoMexyTouHoM KoHTposie (KPA) 2 2
2. CamocrosTesabHas padora (CPC) 116 116
pedepat/acce (MOAroTOBKA)
pacuérHo-rpaduyeckas padora (PI'P) (moarotoBka)
KOHTpOJIbHAs paboTa
kypcoBast padbota/mpoekt (KP/KII) (moxroroska)
CaMOCTOATENbHOE U3yUYCHUE PA3/IeNIOB, CAMOIIOAIOTOBKA (IIpopadoTka
Y [TOBTOPEHHE JIEKIIUOHHOTO MaTepualia U MaTepraia y4eOHUKOB U 80 80
yueOHbIX OCOOUH, HOATOTOBKA K Ja00OPATOPHBIM U PAKTHYECKUM
3aHSTHSM, KOJUIOKBHUYM H T.JI.)
[ToaroroBka k 9k3aMeHy (KOHTPOJIb)* 36 36
IToaroToBka K 3a4ery / 3a4eTy C OIEHKOW (KOHTPOJIb)




4.2 CoaeprxaHMe JUCHHUILIMHBI, CTPYKTYPUPOBaHHOE MO pa3jesiaM, TeMaM

Ta6muma 4.2 — Coaeprkanue TUCHUTUINHBI, CTPYKTYPUPOBAHHOE 110 TeMaM, sl CTYJIEHTOB OYHO-3a0YHOM

(dhopMbI 00yUeHUS

IInanupyemsie
(KOHTpOIUpYyeEMBbIe)
pe3yabTaThl
ocpoenns: ko1 YK;
OIIK; IIK u
HHIHKATOPBI
JOCTHKECHUS
KOMIIeTeHI U

Buapbl yue0Hol padoThI

(4ac)

KonTakTHast
paborta

HaumenoBanmue pa3jienon, TeM

Jlekuuu

JlaGopaTopHbie

padoTsl

3aHATHSA
padoTa cTy1eHTOB

CamocrosiTe1bHAS

IIpakTH4eckue

Bug CPC

2 cemecTp

ITIKC-2

Paznen 1. IIpuHOMIBI MATEMATHYECKOTO MOEJIMPOBAHMSA

UIIKC-2.1

[1IKC-4
UIIKC-4.1

Tema 1.1. [TonsiTe MaTeMaTUUYECKON MOJIEIH, ITyTH
BO3HHMKHOBEHUS, BUJbI. DTallbl MATEMaTUYECKOTO
MOJeNUpoBaHust. TpeOOBaHUSA K MOJICIISIM.
Knaccudukarus MaTeMaTH4eCKUX MOJICIICH.

Tema 1.2 YHUBEpCATLHOCTh MATEMATHICCKUX MOICIICH.
[IpuMeHeHHe BapHAITMOHHBIX PUHITAIIOB K TTOCTPOCHHUIO
MaTeMaTHIecKuX Mojeneii. MonenmpoBaHue GU3NIeCKAX
MIPOIIECCOB.

14

ITonroroBska k
nexmusm [1.1],
[1.2]

[Mpaktryeckas padora Nel. [TpyHUMIIBI MaTEMAaTHYECKOTO
ONMCaHMsI OpUTHHANA (CUCTEMBI, MAIINHBI, IIPOLECcCa).
[IpuMeHeHNEe BapUaIIMOHHBIX NPUHITUIIOB K IIOCTPOCHUIO
MaTeMaTHYeCcKHX MoJieniel. PaccMoTpenue 3anad mo teme.

[Ipaktudeckas padora Ne2. M3yueHue MeToa0B
ONTUMU3AIMOHHOTO HCCIICOBAHUS MOJICICH M CHCTEM.
AHaNoru4uHoe MojieniupoBanue. [IpUHIUTIBI aHATOTHH.
ANTOPUTMBI pelIeHHs 3a/1a4 METOJOM MaTeMaTHUECKON
aHAJIOTHH.

IMpaktuyeckas padbora Ne3. [TonoOGHOE MOAEIMpPOBaHUE.
[TpuHOHIBI TOZOOKS CTEIIEHHBIX KOMIIEKCOB. AJTOPUTMBI
NPOCKTUPOBAHHMS U HCCICIOBAHHS CUCTEM C
HCIIONB30BaHHEM TIOJOOHOTO HU3MIECKOTO MOACITUPOBAHUSL.
AJTOPHTM MaTeMaTHYECKOTO MOJ0OHOTO MOICITHPOBAHYS.
Pewenue 3aiay no teme.

IToxroroBska x
MIPaKTUIECKUM
3aHATHAM
[1.1], [1.2],
[1.3]

JlaGopatopnast pa6ota Nel. M3ydeHue 3TanoB MOCTPOCHUS
Mozenu. Mecnenoanue Mosenu GU3NIECKOI CHCTEMBI.
MonenmupoBaHue perieHuit cucteM auddepeHnnarbHbIX
ypaBHeHHi 1 mopsiaka
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JlabopaToprast pabota Ne2. H3ydeHue 3TaroB MOCTPOCHUS
Mojenu. MccnenoBanue Moaenn GU3HIECKOH CHCTEMBI.
MopenupoBaHue perieHuit quddepeHaIbHbIX YpaBHEHUI
2 mopsiika.

JlaGoparopnas pabota Ne3. MonenupoBanue Hpu3nueckux
cucrteM B noacucreme Matlab/Simulink. Mccnenosanue
MOJEIIN.

IToxroroska x

1a00paTOPHBIM
paboram [1.1],

[1.2], [1.3]

Hroro no 1 pazgeny

4

4

4 42

Pa3pnen 2. CroxacTnueckoe MoaesiupoBanue. Teopusi koppensimun. Ilporaosuposan

He.

[paktrdeckas pabora Ned. [Ipumep CTaTUCTHIECKOTO
aHanu3a.

2 18

[pakTtrdeckas pabora NeS. MogenrpoBaHue TUCKPETHBIX
CTy4aiHbIX BEIHYHUH.

[IpaxTrueckas pabora Ne6. MopennpoBaHue HEIPEPHIBHBIX
CITy4yalHbIX BEJIMYHH.

IlogroToBka Kk
MPaKTUYECKUM
3aHATHIM
[2.4], [2.5],
[2.6]

Jlabopatopnast pabota Ne4. ITocTpoeHHe MaTeMaTHYECKON
MOJEJIH 10 pe3yJibTaTaM dKCIIEPUMEHTAIILHO MOITYYEHHbBIX
XapaKTePUCTHUK 00BEKTA.

20

JlabopaTopnast pabota Ne5. [TocTpoeHue u uccieqoBaHuE
MOJIENIY aHaJH3a ¥ IPOTHO3UPOBAHUS HAa OCHOBE
CTATUCTHYECKUX JTAHHBIX.

JlaGopatopnast pabota Ne6. I[TocTpoerne moaeneit
PErPECCHOHHOTO aHaJIHN3a.

ITonroroBka x

71a00paTOPHBIM
pabotam [2.4],

[2.5], [2.6]

Hroro no 2 paspeny

IS

HWToro mo aucummnjinHe

10 80




HCHOJ’IBSyeMHe AKTUBHBIC 1 UHTCPAKTUBHBIC TCXHOJIOTHU ITPUBCCHEBI B Ta6J'II/IHe 4.3,

Ta@mua 43 - HCHOJ’IBSyeMHe AKTHUBHBIC 1 MHTCPAKTUBHEBIC O6p330BaTeJ'IBHBIe TE€XHOJIOIT'NH

BI/II[ 3aHATUH HaumenoBanue HCIIOJIb3YEMbIX aKTUBHBIX U HHTCPAKTUBHBIX
O6paSOBaTCJ'IBHBIX TEXHOJIOTHI

.HCKI_II/II/I TexHomorus Pa3BUTHA KPUTHYCCKOTI'O MBIIIJICHUA
I[I/ICKyCCI/IOHHHe TCXHOJIOT'NH

[TpakTryeckue 3aHsATHs, 1abopaTopHble | TexHOIOrus pa3BUTHS KPUTHUECKOTO MBIIIICHUS
paboThI JIMCKYyCCHOHHBIE TEXHOJIOTMHU

TecToBble TEXHOTOTrUU

TexHosornu paboThl B MaJIbIX IPyMIax

TexHon0rus KONIEKTUBHON paboThI
WudpopmannoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH

5. TEKYIIUA KOHTPOJIb YCIEBAEMOCTH YU IPOMEXKYTOYHAS ATTECTALIUA
I10 U'TOT'AM OCBOEHHUA AUCHUIIJIMHBI (MOAYJIA)

5.1. OnucaHMe NoKa3aTeJe U KPpUTEepHUuEB KOHTPOJIA YCII€EBA€EMOCTH, OIIUCAHHUE
IIKaJI O0€HUBAHUA

Kputepun oreHuBaHUST pe3yqbTaTOB OOYYCHHS W TPOLEAYpPhl OICHUBAHUS KOMIICTCHIINH,
(dbopMUpYyeMBIX B paMKaxX JaHHOW AUCIMILINHBI, IPUBOIATCS B Ta0I. 5.4.

OrneHOYHBIC TPOLEAYPhl B paMKaX TEKYIIETO KOHTPOJS MPOBOIATCS —IPENoIaBaTeieM
IUCUUIUIMHBL. Ha JeKnusx OIeHWBAeTCsS AaKTUBHOCTh YYacTHsl B JIMCKYCCHOHHBIX OOCYXKICHHSIX.
[TpakTudeckre U 1a00pATOPHBIC 3aHATUS TPOBOIATCS B (hOpPME BBIITOJIHCHUS WHIUBHYabHBIX 3a/IaHUH.
[Ipy BBITOJHEHHHM WHIUBUAYAIBHOTO TPAKTUYECKOTO W JIAOOPATOPHOTO 3aJaHusl IPEIojaBaTesieM
OIICHUBAETCSI KAUYECTBO BBIMOJIHCHHOTO 33JIJaHUs, CPOK €r0 BBITIOJHEHUS, KA9YeCTBO U CPOK odopmIteHuUs
OTYeTa, OTBETHI Ha BOIIPOCHI MPEIO0IaBaATEIS.

Ornucanue mokaszareyieli M1 KPUTEPUEB KOHTPOJIS YCTICBAGMOCTH, OIMCAHHUE IIKA OIEHUBAHUS Ha
JTare TeKyIIel aTTecTaluy MpeacTaBieHsl B Tabm. 5.1.

[TpoMexxyTodHast aTTecTanus MPOBOAUTCS B (popMe dK3aMeHa.

Ornucanue mokaszateneil ¥ KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OMKUCAHUE IIKaJl OIICHUBAHUS Ha
JTare NPoOMEeXyTOYHOM aTTeCcTalluy NpeACTaBIeHbl B Ta0u. 5.2.




Tabmmma 5.1 — Onrcanue mokaszaTenei u Kj

PUTCPHUCB KOHTPOJIA YCIICBACMOCTH, OIMMCAHWEC IIKAJI OLICHUBAHWA Ha OTAIlC TeKYH_[eI\/'I arrecraguu

Kox i Kon u Kputepuu u mkasia oeHUBaHus
HaNMEHOBaHNE HATMCHOBAMHE ITokazaTenyn KOHTPOIIS yCIIEBAEMOCTH ®dopma KOHTpOIIS
KOMITETEH I MHAUKATOpa 0 6ammoB 1 6ammoB
KOMITETEHINN
ITIKC-2 UIIKC-2.1. U3yqaet 3HaTh: Teopernueckuil MaTepua He TeopeTnuecknii MaTepuan KonTtpomns yuacTus B
Crnocoben METOJIBl MATEMAaTHIECKOTO | - 0a30BBIC MOHATHS, TCOPUU MOJICITUPOBAHHS; W3y4eH WM N3y9IeH YaCTUIHO. U3yHEH. JUCKyCCHSIX Ha
pa3pabaTbIBaTh U MOJIETTMPOBAaHN, - pa3IMYHbIC METOBI MATEMATHIECKOTO JTEKIUIX
HCCIIeI0BATh npeJHa3HaYeHHbIe I MO/JICJIUPOBAHHUS;
MaTeMaTH4eCKue peneHus - COBPEMEHHbIE ITPUKIIAJHBIE CPECTBA
MOJIETIH, 0O BEKTOB, HCCIIeI0BAaTENbCKUX 3a/1a4, | MOJCIUPOBAHUS
CHCTEM, NPOLIECCOB U COBpPEMEHHEIE
Y TEXHOJIOT U, MaTEMaTHIECKUE U Ymers: JlaGopatopHsle u pakTHdeckue | JlabopaTopHsie 1 KonTtpons
IpeIHa3HAYCHHBIX Hay4HBIC MTAKCTHI - IPUMEHATH COBPEMEHHBIN MaTeMaTHIECKUH 3a7]aHusI HE BBIITOJIHEHBI HIIH MIPAaKTHYECKUE 3aJaHuUs BBINTOJTHEHUS
JUIA IPOBEACHUA MPOTPaMM. anmapaT MOJEIMPOBAHMS NPH PELICHNH HAyIHO- BBITIOJTHEHBI YaCTHIHO. BBINTOJTHEHBI TTOJTHOCTHIO. Ta00PaTOPHBIX U
pacyeros, aHalu3a MPaKTHIECKUX 3a/1a4 IPUKIaJHONH MaTeMaTHKU MIPAaKTHYECKNX
IIOATOTOBKH 3aJaHUuN
perueHui (cm. Tabu. 4.2)
Baagers: JlabopaTtopHusle u npakTHdeckue | JlabopaTopHsle n KonTpons
- HaBBIKAMH PEIICHHS MPAKTUIECKUX 3a/1a4 C 3a71aHUsI BBITTOJTHEHBI MPaKTHYECKUE 3aJaHns BBINTOJTHEHUS
MOMOIIIBI0 METO/I0B MaTEMaTH4YECKOTO HEKa4yeCTBEHHO W/UJIH HE B BBITIOJTHEHBI KAYECTBEHHO U | J1a0OPaTOPHBIX U
MOJICTUPOBAHUS CPOK. B CPOK. MPaKTUYECKHUX
3a/laHui
(cM. Tabm. 4.2)
[IKC-4 NITKC-4.1. U3ygaer 3HaTh: TeopeTnueckuil MaTepuai He Teoperuueckuil MaTepuan KonTtpons ydactus B
Crniocoben MPUHITAIBI TOCTPOSHUS -IIPUHIMIIBEI MATEMaTHYECKOT'O MOJISIIUPOBAHHUS; U3y4YeH WM U3y4eH YaCTUYHO. H3yYeH. JUCKYCCHSIX Ha
IIPOBOJUTH HAYYHbIE | AITOPUTMOB PELICHUS - METOJIbI TEOPETHUECKUX U IKCTIEPUMEHTAIBHBIX JIEKIUAX
9KCTIEPUMEHTHI, HayYHO-TEXHUUECKUX MCCIIEIOBaHNI MOJIeNIel Pa3IMYHBIX MPOLIECCOB 1
OLICHUBATh 3a1a4, METOIbI cHCTEM
Ppe3yIbTaThI TEOPETHYECKUX U YMmerb: JlabopartopHusle u npakTHdeckue | JlabopaTopHsie 1 KonTpons
HCCIEOBaHNI JKCIIEPUMEHTAIIBHBIX -pemaTh 3a1a4 B KOHKPETHBIX PEAMETHBIX 3a71aHusI HE BHITTOJHEHBI HIIH MIPAaKTHYECKHE 3aJaHns BBITIOJTHEHUS
UCCIIEZIOBaHMUI. 00J1acTsAX C MOMOIIBIO MOJIETTMPOBAHMS, BBITIOJTHEHBI YaCTHYHO. BBINIOJTHEHBI TTOJTHOCTHIO. 71a00PaTOPHBIX U
aHAIIM3UPOBATh U UHTEPIIPETUPOBATH PE3YNbTAThI MIPaKTHYECKUX
MO/JIEJINPOBAHUS, 3aJaHuI
(cM. Tabm. 4.2)
Baagers: JlabopaTopHsie u npakTHyeckue | JlaboparopHsie KonTpons
-METOJIaMH ITOCTPOSHUS U HCCIEOBAHUS 3a/1aHMS BBITTOJTHEHBI MPAaKTUYECKHE 3aTaHUSL BBITTOJTHEHHS
Mozeel; HEKa4YeCTBEHHO W/MJIH HE B BBITTOJTHEHBI KAYeCTBEHHO U | JTa0OPaTOPHBIX U
-METOJIJaMH OIIEHKH PE3yJIbTaTOB MCCICIOBAHNN | CPOK. B CPOK. MPaKTHIECKUX
3a/laHui

(cm. Tabum. 4.2)




Tabnuua 5.2 — Onucanue nmokasareneil 1 KpUTepUeB KOHTPOJIS yCIIEBaeMOCTH, OIMCaHKE IIIKaJl OLCHUBAHUS Ha dTare MPOMEXYTOYHON aTTeCTalluu

(ox3amen)
Kox Kon u Kpurepuu u mikasia oleHUBaHUs
HanMEHOBaHNE
HaNMECHOBAHUE ITokazaTenu KOHTPOJIS yCIIEBAEMOCTH ®dopma KOHTpOIIS
UHUKaTOpa 0 GamtoB 1 Gamn 2 bamma
KOMIIETeHIIUU
KOMIETEHINH
IIKC-2 UIIKC-2.1. U3yuaeT MeTos! | 3HATH: OtBer
OtBer Ha IIpencraBieH He IIpencrasnen
Cnocoben MaTEeMaTHYECKOTO - 0a30BBIE MTOHATHSI, TEOPUU MOJICITUPOBAHHUS; . ., Ha
BOIIPOC TIOJTHBIN OTBET HA | pa3BEpHYTHIH OTBET .
pa3pabaTbIBaTh U MO/JICJIUPOBAHHUS, - pa3nuYHbIe METOBl MATEeMaTHIECKOTO TEOpEeTUYECKUi
) OTCYTCTBYET BOIIPOC Ha BOIIPOC
HCCIIeI0BATh IpeJHa3HaYeHHbIe IS MO/JICJIUPOBAHHUS; BOIpoC Omiiera
MaTeMaTU4eCKue peneHus - COBpPEMEHHBIE MIPUKJIaJHBIE CPEICTBA MOJECITUPOBAHUS OTBeTHI
OtBer Ha IIpencraBieH He IIpencrasnen
MOJIENH, OOBEKTOB, | MCCIIEAOBATEIBCKHUX 3aad, U . . Ha
BOIIPOC TIOJHBIA OTBET HAa | Pa3BEpPHYTHIA OTBET
CHCTEM, TIPOIIECCOB | COBPEMCHHBIE JOTIOTHUTEIbHBIE
M OTCYTCTBYET BOIIPOC Ha BOTIPOC
1 TEXHOJIOTHUH, MaTeMaTHYECKHUE U HayJHbIC BOIIPOCHI
NPeAHa3HAYCHHBIX | MAKETHI IIPOTPaMM. YMers:
A1 IPOBENICHUA - IPUMEHATh COBPEMEHHBII MATEMAaTUYECKUH anmapaT
pacdeToB, aHaIIN3a MOJICITUPOBAHUSA MIPH PEIICHUN HAyIHO-TIPAKTHICCKAX
o 3amanue He 3ajaHue peueHo 3ajaHue pelmeHo Pemenue 3agau
TIIOATOTOBKH 3a7a4 IPHUKJIaIHON MaTEMaTHKHA
. perieHo C OMmMOKaMu BEpPHO Omera
peleHuin Baagern:
- HaBBIKAMHU PEICHUS MPAaKTHUECKUX 3a7a4 C OMOIIBIO
METOZOB MaTeMaTHYeCKOr0 MOAEINPOBAHUS
I[IKC-4 NIIKC-4.1. U3ygaer 3HaTh: 0
TBET
Crniocoben MPUHITUIBI TOCTPOSHUS -IIPUHIMIIBEI MATEMaTHYECKOT'O MOJICIIUPOBAHHUS; OtBert Ha [IpencrasieH He IIpencraBnen
. . Ha
MIPOBOIUTH AITOPUTMOB PEIICHHS - METOJIbI TEOPETHUECKUX U IKCTIEPUMEHTAIBHBIX BOIPOC TIOJHBIN OTBET HAa | pa3sBEpPHYTHIA OTBET N
o . TEOPEeTHYECKNI
Hay4IHbBIE HayYHO-TEXHWYECKHX 3a/a4, | MCCIIeOBaHMN MOAEIEeH Pa3INndHbIX MPOLECCOB U OTCYTCTBYET BOIIPOC Ha BOMPOC p 6
BOIpoC Omiiera
9KCTIEPUMEHTHI, METOJIbl TEOPETUUECKHX 1 cHCTEM P
OLICHUBATh JKCIIEPUMEHTAIIBHBIX o
o TBETHI
PE3yNbTaThl HUCCICAOBAHWH. OtBer Ha [Ipencrasnen He IIpencraBnen Ha
HCCICAOBAaHUI BOTIPOC TTOJTHBIN OTBET HA | Pa3BEPHYTHIA OTBET
JIOTIOJTHUTEIbHBIE
OTCYTCTBYET BOIIPOC Ha BOIIPOC
BOIIPOCHI
Ymern:
-pemars 3a/1aui B KOHKPETHBIX IIPEIMETHBIX 00JIACTSIX C
MOMOIIBIO0 MOJETUPOBAHNUS, AHATU3UPOBATh U
UHTEPIPETUPOBATh PE3yIbTaThl MOAEIUPOBAHUS 3anaHue He 3ajaHue perieHo 3anaHue peneHo Pemenue 3anau
Baanern: peuieHo ¢ omubOKamMu BEpPHO ousera

-METOJaMH1 MOCTPOCHHUA U UCCIICAOBAHUA Moaeneﬁ;
-MCETOJaMH OILICHKU PE3YJIbTATOB I/ICCJ'[eI[OBaHI/Iﬁ
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Ta6nuna 5.3 — CooTBeTcTBHE HAOpaHHBIX 0AJUIOB U OLIEHKHU 33 IPOMEXYTOUHYIO aTTECTAIMIO

Basl 3a Tekyyro baipl 32 IpOMEXYTOUYHYIO ATTECTALMIO
ycreBaeMocTh* CyMMapHO€e KOJIMYeCTBO bansel 3a perienue Ouenka
OamoB** 3agau**
0 0-1 0-1 «HEYIIOBIICTBOPHUTEIHEHOY
1 1 1 «YAOBJIETBOPUTEIHHO»
1 1-2 1-2 «XOPOTIOY
1 2 2 COTJIUYHOY

*) konuuecmeo 6anI06 paccuumpieaemcs 8 coomsemcemeuu ¢ maoauyei 5. 1.
**) konuuecmeso 6aNN08 paccuUmvléaemcs 6 Coomeemcmeuu ¢ maobauyei 5.2.

5.2. O1leHOYHbI€E CPEACTBA AJIA KOHTPOJISI OCBOEHUS AU CIUTINHBI

5.2.1 TunoBble KOHTPOJIbHbIE 33JJAHUA WM MHBbIe MaTepHuaJbl, HE06X0AUMbIE
JAJis1 OLeHKHU 3HAaHUM, YMeHHMH, HAaBbIKOB U (HU/IM) ONbITa /JeATEeJIbHOCTH B XojJe
TeKylllero KOHTPOoJi ycneBaeMoCTH

Tunosble 3a1aHUA K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATUSIM:

3aganme 1. Mmerorcst nBa reHepatopa mnepeMeHHOro toka. Hampsbkenws UL uw U2 B 3THX
reHeparopax BbIpaxkaroTcs uepe3 Bpems t 3aBucumoctsmu U1=30 sin[2n(t1/4)] u u2=10sin[2x(t2/2)].
TpeOyercst NOAYYUTh BBIpAXKEHUS TSl MACIITA00B My ¥ M.

3aganue 2. [lyrem ¢Qusmueckoro momgoOHOTO0 MOJETUPOBAHHS TPEOYETCsl YCTaHOBHUTH, KaKyHO
YJaCTOTY (® MaJIbIX CBOOOIHBIX KOJIcOaHH OyIeT HUMETh MassTHHUK, UMEIOIIUH unHy | 1 Maccy m.

3ananmue 3. [IpoekTUpYIOT MasTHUK JJI pa3MEIICHUs B BBICOTHOM 3/1aHuu. [lepuon konebanus Ha
MoJIeJId IPUHAT 2 ¢. Maciitab o cusiam paseH 10. /Onpeneuts HeOOXOMMYIO BBICOTY 3/IaHUSI.

3ananmue 4. [Ipu MoxenrpoBaHun pabOTHI SIEKTPOIABUTATENS YBEIHYMIN YHCIO 000pOTOB 3 p3a.
Kakum 00pa3om U3MEHUTCS cuiia, paboTa U MOLTHOCTh JIBUTATEIIS?

Bananme 5. Oynknus Y=f(X) 3amana Tadbmureii:

X 1 2 3

y 03 |24 |17

Tpebyercs oOCylIeCTBUTh €€ HHTEepHoJupoBaHMe: 1) cTynmeHuaTod (yHKIMEH; 2) KyCOYHO-
JUHENHOM; 3) KBaJpaTUUHOM.
3ananme 6. [IycTh B pe3ynpTaTe SKCIIEpUMEHTA MOJTy4eHa TabJIuIa 3HaYCHUH.

X 2.1 1.7 2.0 2.4 3.0 2.7 2.8 3.1

y 0.5 0.6 1.1 0.9 1.5 2.4 3.2 3.1

[TomyunTh anMpPOKCUMUPYIOLIYIO (PYHKIIHIO, BBIITOJHUTE OLIEHKY MOTPEITHOCTA METO/Ia.
3apnanue 7. MeTogoM CKONB3AIIEH CpPEeAHEH M METOJOM JKCIOHEHIIMAIBHOTO CrIIaKUBAHHS
MIPOM3BECTH BbIPABHUBAHUE CIIEIYIOUIETO psija:

t 1 2 3 4 5 6 / 8 9 10 11 12

Vi 2.6 2.8 3.6 3.9 4.4 5.2 4.9 5.8 3.6 3.1 2.5 3.0

Tunosele 3aganust 115 1a00paTOPHBIX padoT
3aganue 1. KonebarenbHbIi KOHTYp COJEPKUT KaTyIIKy HWHAYKTHUBHOCTH, KOHJEHCATOp,
pe3uctop u uctouHuk. [locTpouth (huznYecKyro, MaTEMaTHUYECKYI0 MOJIEIH, IIPOBECTH ANTOPUTMHU3ALIUIO
Matemaruueckoit mojenu B cpeae MATLAB. PaccMoTpeTh 37€KTpOMarHuTHbIE MPOLIECCHl B KOHTYPE.
Hauansnsie napametpsl R=0.3, L=1, C=0.25. [IpoBecTu Hccieq0BaHuE MO MMyHKTaM:
1) 3Bapaiite BenuuuHy compoTuBieHus pesucropa R=0. ITonyuure rpaduku, crenaiite bIBOJ O
BJIIMSIHUU CONIPOTHUBIICHHSI HA XapaKTep KoJIeOaHHH.
2) VBenuuybTe€ CONPOTUBIICHHE PE3UCTOPA W CHENAiiTe BBIBOL O CTCICHH 3aTyXaHUs B
3aBUCHUMOCTH OT BEJIMYNUHBI aKTUBHOI'O CONPOTHUBIIEHUS.
3) VBenuubTe BENMYMHY HWHAYKTHBHOCTH KOHTypa B 4 pasa. Kak wu3MeHmiach yacrora
KoJIeOaHUH? AHAJIOTMYHO MPOBEIUTE UCCIIEAOBAHUS C EMKOCTBIO.




4) 3apadite conpoTuBieHHe pesucTopa Oosbmie kputnyeckoro R =2+ L/Cun nabmonaiite

MpeBpalleHHe 3aTyXaloIero mporecca B anepuoIu4ecKuii.

5) Bxurounte uctouHuk (3amaiite 3Hauenue EO > (). HaOmomaiite mepexojaHbie MpPOLECCHl B
koHType. [locTenmeHHO yBenuuuBas BpeMsi SKCHEpPUMEHTa tmax, HOomnpoOylWTe MOIyYUTh
YCTaHOBUBIITUECS KOJICOAHMS.

6) IlocrenenHo mpubIMKaiTe YacToTy ® M3MeHeHnuss DJIC UCTOUYHHMKA K COOCTBEHHON 4acToTe
KOHTYpa (@, =1/4/LC. Ha6mopaiire YBEJIMYEHUE AaMIUTUTYAbl KojeOaHul (pe3oHaHC).

Conocrasbre 3HaueHue JJ1C UCTOUHMKA U 3HAYEHUE AMILIUTY/bl HAIPSDKEHUS Ha KaTyLIKe.
7) TlocrpoiiTe rpaduk HanpspKeHUs Ha KOHJEHcarope. [ 3Toro BHECHTE IIOMOJHEHUS B KOJ

1
nporpammsl. HanpsikeHne Ha KoHAEHcaTope onpenensercs BoipaxenueM U = c J. Idt .

8) IlocrtpoiiTe rpaduk OdHEPrHMM MArHUTHOTO TIOJIS, CO3/1aBAEMOr0 TOKOM B  KaTyllKe
W,, = L1?/2. ConocraBsTe 4acTOTy M3MEHEHHi YHEPTHMH MATHHTHOTO MOJIS M HANPSKEHUS
Ha KaTyIIKE.

3aganue 2.
Jliis ycTaHOBIIEHHS 3aBUCMOCTH MEXAY ABYMs NpHu3HakaMu X U Y IMPOU3EAEHO CTaTUCTUYECKOE
HaOJI0IeHNE, Pe3yIbTAaThl KOTOPOTO MPUBEACHBI B Ta0IHIIE:

X 10 8 13 9 11 14 6 4 12 7 7

Y 746 |6.76 |1275 |711 |781 |884 |6.10 |539 |814 |6.42 |573

Haiitu yrcnoBble XapaKTEpPUCTHKH BBIOOPKH: CpelHee, AUCIIEPCUI0, KOBApHAIHIO, KOXPPHUIIUEHT
KOPPEJSLHHU.

[Tpenmonaras, yto X u Y CBsA3aHbl JIMHEHHON 3aBUCUMOCTBIO, HAlMCaTh YPaBHEHHUS JTMHEUHON
perpeccunt Y Ha X 1 X Ha Y, BBIYUCIUTH CPEJIHIOIO KBAJIPATUYECKYIO TOTPELIHOCTh HOTYYEHHBIX
YPaBHEHUH PETPECCUM.

[TocTpouts quarpamMmsl paccesHus, IPOBECTH MPSMbIE TUHEHHON PErPECCUN.

5.2.2 TunoBbie KOHTPOJIbHBbIC 3aJaHUA UJIK UHBIC MAaTE€PHAJIbI, HGOGXOAHMBIE

JJisl OLLleHKM 3HAaHWU, YMEeHU#, HaBbIKOB U (W/IHM) ONbITA B XOJ€ NMPOMEKYTOYHOM
aTTecTaliiy N0 JMCHUIIUHE

IIepeyenb BOIPOCOB U 3aJaHUM JAJIS1 OATOTOBKH K IK3aMEHY

(HKC-Z. CrnocobeH pa3pabaThiBaTh U HCCIEA0BATH MAaTEMATHUECKHUE MOJIEH, 0OBEKTOB, CHCTEM, ITPOILIECCOB U TEXHOIOTHIHA,
MpeIHa3HaYEHHBIX JIJIs1 POBEACHUS PAacueToB, aHaju3a noarotoku pemennii. UITKC-2.1. M3y4yaeT MmeToabl
MaTEeMaTHIECKOTO MOJICIIMPOBAHHS, TIPEHA3ZHAYCHHBIC IJIs PEIICHHS UCCIICAOBATEILCKUX 33124, U COBPEMEHHEIE
MaTeMAaTHYECKUE W HAYIHBIC TTAKETHI IIPOTPaMM.

[NKC-4. CriocobeH mpoBOAUTE HAYYHBIE SKCIIEPUMEHTHI, OIICHUBATh pe3yabTaThl uccnenoBanuid. UTIKC-4.1. U3ygaer
MIPHUHITUITEI TIOCTPOCHHS aJITOPUTMOB PEIICHUS HAyYHO-TEXHUYECKUX 3a1ad, METOIbI TEOPETUIECKUX U SKCIIEPUMEHTAIHHBIX

WCCIEIOBAHHIA. )

1.

wn

O No ok

10.

[TonstTre maremaTnueckoi Mosienu. OcHOBHBIE (QYHKIIMU MaTeMaTuueckoil moaenu. Knaccudukanus
MaTeMaTHuecKux Mojeneid. OCHOBHBIE CBOMCTBA U TPEOOBaHMSI K MAaTEMAaTHYECKUM MOJIEIISM.
OcCHOBHBIE 3TaIbl KOMIBIOTEPHOTO MOJEIUPOBAHHUSI.

AHanuTHuecKkue MeToApl MoAenupoBaHus cucTteM. (OCHOBHBIE METOABI MaTEMaTHYECKOTO
nporpaMMupoBanust. OcoOEHHOCTH U TPaHUIIbl IPUMEHUMOCTH aHATUTUYECKUX METO/I0B.

AHanorus. AHaJOTHYHOE MOJEINPOBAHHUE.

[Tono6ue. [Tomo6HOE MOETHPOBAHHKE.

dusnueckoe NoJo0HOE MOAETHPOBaHNE. MOIEIbHBIN SIKCIIEPUMEHT.

Onpenendromniyie 3aBUCUMOCTH. TT- TEOpEMa.

IIpuMeHeHHEe  BapuHalMOHHBIX  NPUHLMIIOB K  IIOCTPOCHUID  MAaTEMaTHYECKUX  MOJCIIEH.
MatemaTtnueckoe MOJEIUPOBAaHUE B ONTUMU3AIIMOHHBIX 3a]]auax HCCe0BaHus 00BEKTOB U CUCTEM.
[lpuniunsl  pa3pabOTKM  MOJAEIMPYIOUIMX  MpOrpaMM Ui CHUCTEM,  ONHMCHIBAEMbIX
nuddepeHImanbHBIMU ypaBHEHUSIMHA. Bo3MOKkHOCTH MozieupoBanus B cucteme Matlab.
CratucTudeckue MeETOJbl MOJEeNupoBaHMs cucreM. Haumbornee pacnpocTpaHeHHBIE METO/bI
CTATUCTUYECKOTO aHann3a. MeTo1bl ONMCaHus CIIy4allHbIX BEJINYUH.
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11.

12.

13.

14.
15.

16.
17.

OOmwmii anropuT™M MOJCTUPOBAHMS JUCKPETHOW CIy4aliHOM BENMYMHBI C 3aJaHHOW TaOMUIeH
BeposiTHOCTEH. OOITHIT aIrOPUTM MOJICTUPOBAHUS HETIPEPHIBHOM CITydallHOW BETMYMHBI C 3aIaHHOU
IIJIOTHOCTBIO PACIpECIICHHUS.

[loHnsATHe  anmpoKCMManWH, WHTEPHOSALHUHA  HKCIIEPUMEHTAIBHBIX
JKCIIEPUMEHTAIIBHBIX JTAHHBIX METOJIOM HAaUMEHBIINX KBAIPaTOB.
Cratuctuueckas M KOppessiHoHHas 3aBUcHUMOCTh. Koppemsiuonnas tabnuna. KoppensimoHHbIH
aHanu3. PerpeccMOHHBIN aHAIN3.

OneHka KayecTBa U aHAJIN3 YPAaBHEHUHN PETrPECCHUHU.

JluHaMuKa ciaydandHbBIX IIpouieccoB. BpemeHHble psanbl. IlpeaBapuTenbHbld aHAIM3 BPEMEHHBIX
psanoB. CriakxuBaHue BPEMEHHBIX PSAIOB.

Pacuer nokaszareneil ITMHAMUKH BPEMEHHOTO psifa. TpeHa-CE30HHbBIE MPOLECCH U UX AHAIIH3.
[IporHo3upoBaHue pa3BUTHUS CTATUCTUYECKHUX IMPOLIECCOB  H OCHOBE TPEHAOBBIX MOJEIEH.
HccenenoBanue TpeHI0BOM MOJIEIN HA aJICKBATHOCTD U TOYHOCTb.

JaHHBIX. CrnaxuBanue

33}13‘11/1 JJIA JK3aMeEHa M0 JTUCHUIIJIMHE ((HpI/IHIIHl'ILI MOCTPOCHUA MATEMATHYCCKUX Moaesein»

1. [ToayuuTs yncieHHOE penenne nuddepeHuanbHoro ypapuenus 2y" — 3y'2 =0
¢ HaganbHbIMU yeroBusmu Y(0) =— 3, y'(0) = 1, y"(0) = — 1 na otpeske [0 1]
C MOMOIIIBIO cxeMbl nHTerpupoBanus B Matlab Simulink.

CpaBHHUTB €0 ¢ aHAIMTHYECKHM pemenueM Y(X + 2) = — X — 6. Tounocts npunsats € = 0.001.

2. [Monyuuts yrcneHHoe penieHue nudQepeHuanbHOro ypaBHEeHUS y'V+ y'=0

¢ HaganbHbIMU yermoBusimu Y(0) =—2, y'(0) =0, y"(0) = 2, y"'(0) = 1 Ha otpeske [0 2]

C MOMOIIIBIO cxeMbl nHTerpupoBanus B Matlab Simulink.

CpaBHHUTH €ro C AHAIMTHYECKUM peleHneM Y=X — sin X —2¢0s X. Tounocts npunsts & = 0.001.

3. [IpoBectu moaenupoBanue B Matlab HenpepbIBHOI clTydaliHOM BETUYHHBI
C paBHOMEPHBIM pacipe/esicHueM Ha oTpeske [-1 1].

4. IpoBectu MoaeaupoBanue B Matlab HenpepsIBHO# CIyYaiiHOM BETUYNHBI
¢ (yskmmeit mwrotHocTH f(X)=x° Ha otpeske [0 5].

5. [IpoBecTu MoenupoBaHne JUCKPETHOM CIYYaifHONM BEIMYUHBI C 3aJaHHON TaOIHIIEH BEPOSITHOCTEH.

Xi 5 10 15 20

Pi 0.2 0.1 0.5 0.2

6. [IpoBecTu MoieTMpoBaHNe JUCKPETHOM CIIYIaifHON BEIMYUHBI C 3aJaHHON TaOIHIEH BEPOSITHOCTEH.
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 oneHuBaHus (POPMUPYEMBIX B paMKaxX TUCHUIUIAHBI KOMIIETCHIIUN (JIEMEHTOB

KOMHCTCHHHﬁ) COCTOUT U3 CIICAYIOIHNX 3TAIlOB:

1. Texymuii KOHTpOIb (ONKCaHUE MOKa3aTeNel U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OITMCAHHE

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

2. IlpomexxyTouHas aTTecTanus (OMHCaHHE MOKa3aTenaeil 1 KpUTeprueB KOHTPOJS yCIIeBAEMOCTH,
OIMCaHME LKA OLEHUBAHUS HA ATalle MPOMEKYTOUHOM aTTeCTalluy NPEeACTaBIeHbI B Ta0. 5.2, 3a1aHus

B 5.2.2).

Jns Bcero mepeuHs (GOpMUPYEMBIX KOMIIETEHIMH (3JIEMEHTOB KOMIIETCHIIMN) AMCHUIUIMHBI

MIPUBOIMTCS MPOLIEAYPa OLIEHKH Pe3yIbTaToB 00yueHus (Tabim. 5.4).
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Ta6muue! 5.4 — Ipouenypa, KpUTEPHH U METOJIbI OLICHUBAHUS PE3yIbTATOB O0YUEHUS

[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»
«HEYJIOBJETBOPUTEIILHO» «YAOBJIETBOPUTEIBHO»
[IKC-2
UIIKC-2.1
3HaTh: OTcyTCTBHE YCBOCHUS HenocraTouno yBepeHHO Ha nocratouHo BBICOKOM OTANYHO TOHUMAET U VYuactre B 00CyXIeHUN

- 6330]3},16 IIOHATHA, TeopI/II/I MOI[CJIHpOBaHI/I}I; - 3HAHHH IIOHUMACT U MOXCT YPOBHC ITOHUMACT U MOKET MOXET OOBSICHATE JUCKYCCHOHHBIX
pa?,_]'[I/IqH],Ie METOAbl MATEMATHUYECCKOT'O 00BACHATE TIOJTYyUCHHBIC 0OBSICHATE TOJIYYCHHBIC TOJIY4YCHHBIC 3HaAHUAA, MaTE€pUaJioB Ha JICKIUAX
MOJCJIMPOBaHUs 3HaHUsA 3HaHUS JEMOHCTPUPYET [IpomexyTouHas
- COBPEMCHHBIE IIPUKJIAJHBIE CPEACTBA CaMOCTOATCIBHYIO aTTeCcTanus
MO)ICHI/IpOBaHI/IH TMO3HABATEJIBHYIO

JCATCIIBHOCTD
Ymern: He nemoncrpupyer He yBepenno JlocTaTouHO yBEpEeHHO OTINYHO AEMOHCTPHPYET Brmonsenue [13

- IPUMEHSATh COBPEMEHHBIA MaTEMaTUYECKUN annapar
MOJETUPOBAHUS IPU PELIEHUU HAYYHO-IPAKTHYECKUX
3aj]a4 NMPUKJIAJHON MaTeMaTUKHU

YMEHUs

JEMOHCTPUPYET YMEHHUS

JIEMOHCTPUPYET YMEHUS

YMEHUs

Ortuet u 3amura JIP

BJIalIeTb HaBbIKAMM:
- HaBbIKaMH PCHICHUS MIPAKTUYCCKUX 3ada4d C
MNOMOIIBIO METOAOB MATCMATHYICCKOTI'O MOJACIINPOBAHUA

He nemoncrpupyer
HaBbIKH

He yBepenno
JIEMOHCTPUPYET HABBIKK

JlOCTaTO4HO YBEPEHHO
JIEMOHCTPUPYET HABBIKU

OTINYHO AEMOHCTPUPYET
CaMOCTOSITEIbHbIEC HABBIKU

Brmonuenue 13
Ortuet u 3amura JIP

[IKC-4
NITIKC-4.1

3HaTb:

-IIPUHLIMAIIBI MATEMATHYECKOTO MOJEIUPOBAHHS;

- METO/IbI TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX
UCCJIEIOBAaHUM MOZEIIEN Pa3InYHbIX [IPOLIECCOB U
CUCTeM

OTCyTCTBHE YCBOCHUS
3HaHUH

Henocratouno yBepenHo
MIOHUMAET U MOXET
O0OBSCHATH MOTy4YECHHbIE
3HaHUs

Ha mocrarouno BEICOKOM
YPOBHE MOHUMAET U MOXKET
O0OBSICHATH MOJTYUCHHBIC
3HAHHS

OTINYHO TOHUMAET K
MOXET OOBSACHATE
MOJYYCHHbIC 3HAHHUS,
JIEMOHCTPHUPYET
CaMOCTOSITEIbHYIO
M03HABATEIbHYIO
JIEATENBHOCTD

VYdactue B 00CyXIeHUN
JIUCKYCCHOHHBIX
MaTepHaIoB Ha JIEKIHIX

[IpomexyTounas
aTTecTanus

YMeThb:

-pemaTh 3a/1a4i B KOHKPETHBIX TPEAMETHBIX 001acTsIX
C ITOMOILIBI0 MOJEIIMPOBAHUs, aHAJTU3UPOBATh U
WHTEPIPETUPOBATH PE3YIIbTATHl MOJIECINPOBAHUS,

He nemoncrpupyer
YMEHUS

He yBepenno
JIEMOHCTPUPYET YMEHHUS

JlocTaTouHO yBEepeHHO
JIEMOHCTPUPYET yMEHUS

OTINYHO AEMOHCTPUPYET
yMeHUs

Brimonuenue 13
Ortuet u 3amura JIP

Buagerh HABBIKAMHU:
- UCII0JIb30BAHUSI METOLOB [IOCTPOECHUS U
HCCIIeIOBAaHMS MOICIICH;
- UCTIIOJIb30BAHUS METOAOB OLICHKU PE3yJIbTaTOB
HMCCIIEIOBAHUN

He nemoncTpupyer
HaBBIKH

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlocTaTouHO yBEPEHHO
JIEMOHCTPUPYET HaBbIKH

OTINYIHO AEMOHCTPHUPYET
CaMOCTOSITEIbHBIC HABBIKU

Bemonnenwne 113
Oruer u 3amura JIP




6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHOHUIIJINHDbI

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-YHuBepcuter Mudopmanmonusix Texunonoruit (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 MaTeMaTH4YeCKOTO0 MOACIUPOBaHUs : yueOHoe mocooue / H. U.

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. Maremarnyeckoe MoIeIMpOBaHUE B TEXHHUECKON pu3uke : ydeOHuk / E.

H. MunaeB. — CapatoB : CapaTOBCKHIl TOCyIapCTBEHHbI TEXHUYECKUU yHUBepcUTeT umeHu HO.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 MojaenupoBanue cucrteM. JlaGopaTopHsIii
IPaKkTUKYM : yuyeOHoe nocodue / 10. ®. MaprembsHos, /. FO. Mypowmues, I1. A. Hlep6unun. — TamboB
: TamOOBCKU# TOCYIapCTBEHHBIN Texanueckuii yausepcuret, 9bC ACB, 2019. — 82 ¢. — ISBN 978-5-
8265-2072-7. — TekcT : 27eKTpOHHBIH // DnekTpoHHO-O0ubnoTeunas cucrema [IPR BOOKS : [caiit]. —
URL: https://www.iprbookshop.ru/99792.html (mara obpamenus: 20.12.2021). — Pexum gocryma: mis
apTopusup. llonp3oBarenei

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

T.E.2)Kununa; nox pen. I1.B. Ilakmmna. Hukeropon. roc.texs. 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'mtman, U. O. Kemnep [u np.]. — Mocksa : Jloroc, 2016. — 440 c¢. — ISBN 978-5-98704-637-1. —
Texct : snexTpoHHBId // DnexkTpoHHO-OnOmuoTteunass cucrema [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 Moaenuposanue: Wnen. Metonsl. [lpumepsr/ A.A
Camapckuit, A.Il. MuxaiinoB. 2-e uza., ucnp. —M.: ®usmar-nut, 2001. 320 c.

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

6.2.4 bapbatbko A.M., I'manpimkud A.B. OCHOBBI TEOpUH MaTEMaTHUYECKOTO MOAEIUPOBAHMI.
VYuebnoe nocodbue. Jomymieno YMO AM. — Craperit Ockon: THT, 2009 - 212 c.

6.2.5 BaeneHue B MareMaTU4ecKoe MojenupoBaHue. YueOHoe nocobue moxa pen. I1.B. Tpycosa.
JHonymeno MunucrepctsoM oopazoBanust PO. — M.: Yauepcurerckas kuura: Jloroc, 2007 - 440 c.

6.2.6 OcunoBa, H. B. Maremarndyeckoe MojAeIMpOBaHHE OOBEKTOB M CUCTEM YIPABICHHS
yaebHo-meToanueckoe mocodue / H. B. OcunoBa. — Mocksa : Uznarensckuit 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 npoctyma: st
aBTOPU3HP. MOJIb30BaTeNei


https://doi.org/10.23682/99261

6.2.7 bepecroBa, C. A. MaremaTHueckoe MOJETUpOBaHHE B MHXeHepuu : yueOHHK / C. A.
bepecroBa, H. E. Muctopa, E. A. MuTtiomoB ; nox penakuueit T. A. PomeBoit. — ExarepunOypr :
WznarensctBo Ypanbckoro yHusepcurera, 2018. — 244 ¢. — ISBN 978-5-7996-2499-6. — Tekcr
ANEKTPOHHBIA // DnekTpoHHO-OmMOmmoreunas cucrema I[PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/106406.html (mara oOpamenus: 19.12.2021). — Pexum goctyma: st
ABTOPHU3UP. MOJIb30BATEIICH

6.3 MeToauyeckue YyKa3aHHUs, pPeKOMEeHJalluM M J[pyrue Marepuaabl K
3aHATHUAM
6.3.1. Meroauueckue yka3aHus U 3aJjaHus K JIaOOpaTopHBIM paboTam 1o aucuuiuinHe «[IpuHIums

IIOCTPOCHHSI MaTeMaTW4ecKux Mojenei». PexkomenmoBanbl 3acemanueM Kadenpsl «lIpuxiagnas
matematuka» Al HI'TY, nporokon Ne 4 ot 29.04.2021 r.

7. UH®OPMALMOHHOE OBECIIEYEHHUE JUCIUIIJIMHDBI

7.1 IlepeyeHb pecypcOB HHGPOPMAIMOHHO-TEJIEKOMMYHUKALLUOHHON CEeTH
«HTEepHeT», HEO06XO0AUMBIX JJisI OCBOEHMA JUCHUIVIMHBI (MOAyJ/if), BKJ/JIKYaA
3JIEKTPOHHBbIE OMOJIMOTEYHbIE U UHPOPMALMOHHO-CIIPABOYHbIE CUCTEMBI

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

7.1.2 DnexTpoHHO-OMONMOTEUHAss  cucTeMa  u3jnarenbctBa  «Jlawb».  Pexxum  poctyma:
https://e.lanbook.com

7.1.3 HayuyHo-TexHHUYECKast O6ubanoreka HI'TY. DNEKTPOHHBIN KaTajor KHUT
http://library.nntu.nnov.ru

7.1.4 DnexktpoHHO-OMONMMoTeyHass cucrema usngarenbcTBa «IPRbooks». Pexum mocryma:
www.iprbookshop.ru

7.2 IlepeyeHb JIMIEH3WOHHOTO M  CBOGOJAHO  PacHpOCTPAHSIEMOro
NPOrpaMMHOro oGecrne4YeHHs, B TOM 4YHCJIe OTe4YeCTBEHHOr0 IPOM3BOJACTBA
HE06X0AUMOro AJ1s OCBOEHHS AUCIMITUHBI

7.2.1 Microsoft Office (Power Point, Word)
7.2.2 MATLAB

8. OBbPA3OBATEJIBHBIE PECYPCbI AJ14 UHBAJIMA0B U JINL, C OB3

B rtabmume 8.1 ykazaH nepedeHb 00pa3oBaTENBbHBIX PECYpCOB, HMEIOMUX  (OPMBI,
a/IalITUPOBAHHBIE K OTPAaHUUYEHUSM 370POBbsl, @ TAKXKE CBEJICHUSI O HAINYUU CIELUATbHBIX TEXHUYECKUX
cpeAcTB 00yUYeHHsI KOJUIEKTUBHOT'O M MHAWBUYAIbHOTO MOJIb30BaHMUS.

Ta6muma 8.1 — O6pazoBaTenbHbBIE pECypChI sk MHBAINU OB U Jjinil ¢ OB3

[lepeueHb 00pa30BaTENBHBIX PECYPCOB, CBeieHHs1 0 HAJIMYMHU CHIELUAIbHBIX TEXHUYECKUX
MPHUCTIOCOOICHHBIX JIJISI HCTIOJTb30BaHUS cpeAcTB 00yueHUs KOJUIEKTUBHOTO M HHIMBH Ly IHbHOTO
uHBaIMAaMu U sunamu ¢ OB3 H0JIb30BAHUS
CrenmansHoe MmoounsHoe npuiioxxkenue |IPR BOOKS
3BbC «IPRbooks»
WV-Reader

CuHTE3aTOp peUYr, KOTOPBII BOCITPOU3BOAUT TEKCTHI
9BC «Jlanp» P e, P p

KHHUT 1 MEHIO HaBUT'allTUH
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http://www.school.edu.ru/default.asp
http://library.nntu.nnov.ru/
http://www.iprbookshop.ru/

9. MATEPHUAJIbBHO-TEXHHUYECKOE OBECIIEYEHHUE, HEOBXOAHUMOE AJIA
OCYLIECTBJIEHHUA OBPA30OBATEJIBHOTI'O ITPOLECCA 110 AUCHUII/IUHE
(MOAYJIIO)

Y4eOHBIC ayauTOpPUHM JUISI TPOBEACHHUS 3aHATHH 10 JUCHUIUIMHE (MOAYJII0), OCHAIICHBI
000pyIOBaHUEM M TEXHUYECKHUMH CPEICTBAMU O0yUCHUSI.

B tabmure 9.1 nepedncneHsr:

- yaeOHBbIC ayIUTOPUU JJIsi TIPOBEACHUS YUCOHBIX 3aHATH, OCHAIICHHBIE O0OPYIOBaHHEM U
TEXHUYECKUMH CPEJICTBAMH O0yUYEHUS,

- IIOMENICHHUS IS CAMOCTOSTEIILHON paboThl 00yUYaOIIUXCsl, KOTOPBIE OCHAIIECHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOYEHHS K cetu «MHTepHer» © oOecreuyeHreM J0CTyna B

3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa3oBarenbHyto cpeny AIIM HI'TY.

Tabnuna 9.1 — OcHaIEHHOCTh AYAUTOPUNA U MTOMEIICHUH JJIs IPOBEACHUS 3aHITHI U CAMOCTOSTEIBHOM
paboTHI CTYJICHTOB I10 TUCIHUIUIMHE (MOIYITIO)

HaunmenoBanue ayiuropuii u

MTOMEILICHUH 1151 TPOBEACHUS 3aHITUH U

CaMOCTOSITENIbHON pabOThI

OcCHaIEeHHOCTh ayTUTOPUM 1 MOMEIIECHUH ISl POBEACHUS
3aHATUN U CAMOCTOSITENILHOM PaboThI

317 - KoMnbroTepHBIH Ki1acce

1.ITepconasnpubiii kommbioTep ( Intel Core 13-4130/8 Gb
RAM/NVIDIA GeForce GT 730/HDD 1000) ¢
noJkiroYeHueM K uatepHety (11 wr.); [lepconanbHbIi
KoMmrbioTep JKkpaH - (1 mrT.); 4. Jlocka mapkepnas (1 mr.); 5.
Cron komnbtoT. ¢ Humel (11 mr.); 6. Cton ans npenox. (1
mt.); 7. Cryn (23) Ilocago4sbix mect - 22.

319 - YueGnast mabopaTtopus
MaTeMaTHYEeCKOr0 MO/ICTHPOBAHUS

1 Komonku* Sven SPS-6118S 2.0; 10 Kommsrotep B cOope; 1
[IpoexTop ¢ kpemnen, noroin, Beng MX505 DPL 3000Lm
13000:1; 1 Oxpan umien Master Picture 203*203 cv Matte
White FiberGlass; Pabouee mecTo npenogaBatens - 1;
Pabounx mect crynentos - 20; Jlocka ayautopHas
MapkepHas — 1.

320 — YuebHass MyabTHMEUITHAS
ayIuTOpHUs
r.Apzamac, yi. Kanununa, nom 19

1. locka MarHUTHO-MapKepHasi;2. MynbTuMe uiHbIN
npoektop BENQ; 3. Okpan; 4. Komnstoteps! PC Intel®
Core™ j3-10100/256SSD/8RAM - 14 wt; 5. TTocago4yHsix
MmecT - 34

324 — YyeOHast MyTbTHMETUITHAS
ayIuTOpHUs
r.Ap3amac, yn. Kanununa, gom 19

1. locka MarHUTHO-MapKepHasi; 2. MynbTUMeAMHHBII
npoektop BENQ; 3. Dkpan; 4. Ayauo-cucrema 2.0; 5.
Kommnbrotepst PC Intel® Core™ i3-2100/250HDD/ARAM -
13 mwT; 6. ITocamouHeIX MecT - 23

316 - KaOuneTr caMOIIOArOTOBKHA
CTYJCHTOB
r. Ap3amac, yn. Kanununa, gom 19

paboumx MecT cTyzeHTa — 26 1IT;
1K, ¢ BeixomoM Ha TeneBu3op LG - 1 mir.
[IK ¢ noakiIroueHreM K HHTEPHETY -SIIT.

10. METOAUYECKHUE PEKOMEHAAIWHN OBYYAIOIIIMMCA 110 OCBOEHHIO

JUCLIMIIMHBI (MOAYJIS)

10.1 O6mMe MeTOoAMYECKHE PEKOMEHAALUU AJIA O0Yy4YalIUXCs N0 0CBOEHUIO
AUCLMILIMHBI, 00pa30oBaTe/ibHbIe TEXHOJIOTHUU

JucuumuiHa peanusyercs MOCPEACTBOM IPOBENCHHMS KOHTAaKTHOM paboOThl ¢ 00y4yaromuMUCs
(BKJIIOYas MPOBEJIEHUE TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSTEIbHON paboThl 00ydaromuxcs u
IIPOMEXYTOUYHOH aTTeCTalUu.

KonTaktHas paboTra mNpoBOAUTCS B ayJUTOPHOW U BHEAyIUTOPHOM ¢opMme, a Takxke B
ANEeKTPpOHHON HH(pOpMaMOHHO-00pazoBaTenbHON cpene wuHcTuTyra (manee — OWOC). B caygae

17



MPOBE/ICHUSI YacTH KOHTaKTHOW paboTsl mo aucuuiuimHe B OMOC (B COOTBETCTBMM C PAaCHUCAHUEM
Y4eOHBIX 3aHATHI ), TPYA0EMKOCTh KOHTaKTHOU padora B DM1OC sKkBUBaJIEHTHA ayIUTOPHOM padoTe.

[Tpu mpenogaBaHUM AWCIUILIUHBI MCIIOJIB3YIOTCS COBPEMEHHBIE 00pa3oBaTelbHbIE TEXHOJIOTHH,
MO3BOJISIIOIINE TOBBICUTh aKTUBHOCTh CTYACHTOB IPU OCBOCHMM MaTepuayia Kypca U MpPeAoCTaBUTh UM
BO3MOKHOCTh 3()(peKTUBHO peaTn30BaTh Yachl CAMOCTOSATEILHON PabOTHI.

Bech nekimoHHbBIN MaTeprall Kypca, a Takke MaTepHalibl JUIsl IPAKTUYECKUX 3aHSITUN HAXOSATCS B
cBoboaHoM jgoctyrne B CJJO MOODLE Ha crpanuiie Kypca mo aapecy: https://sdo.api.nntu.ru/course u
MOTYT OBITH MPOPabOTaHbl CTYJEHTAMH 10 YTEHUS JIEKIMI B XOJIe CAMOCTOSITENTbHOM paboThl. ITO maeT
BO3MOYKHOCTh OOCYIUTh MaTepHall CO CTYJCHTaMH BO BpeMsl YTEHUS JIEKIUH, aKTHBHPOBATH HX
NesITeNIbHOCTD IPU OCBOCHUH MaTepHara.

Ha onekumsax W TpPakTHYECKHUX 3aHATHAX PEATM3YIOTCS HMHTEPAKTHBHBIE TEXHOJOTHH,
MIPUBETCTBYIOTCS BOMPOCHl M OOCYXKACHHUS, HCIOJIb3YyeTCSd JHYHOCTHO-OPUEHTUPOBAHHBIM MOJIXO/,
IMCKYCCHOHHBIE TEXHOJOTHH, TEXHOJIOTUM pabOThl B MajbIX TPYMNax, YTO IO3BOJIAET CTYACHTaM
MIPOSIBUTH €05, MOTYYUTh HABBIKU CAMOCTOSITEILHOTO U3YUEHUsI MaTepraia, BBIPOBHATh YPOBEHb 3HAHUM
B TpyIIIE.

Bce BoIpochl, BO3HUKILUE MPU CAMOCTOSITENILHOM padoTe HaJl JIOMAIHUM 3a/laHueM, MOAPOOHO
pa3duparoTcs Ha NPAKTUYECKUX 3aHATHAX U JIEKUUsAX. [IpoBOmATCS MHIMBUAYaTbHBIE U TPYIIOBBIE
KOHCYJIbTAIlMM C UCIIOJIb30BAHUEM, KaK BCTPEY CO CTYIACHTAMU, TaK U COBPEMEHHBIX MH(OPMALMOHHBIX
TEXHOJIOTUH, TaKuX Kak (hopym, dat, BHyTpeHHsst anekrponHas moura CZIO MOODLE.

Wuunuupyercss akTUBHOCTh CTYJIEHTOB, MOOMIPSETCS 3a/laHue JIF0OBIX BOMPOCOB MO MaTepHaly,
MPAKTUKYETCs MHAWBUIYAIbHBIA OTBET HAa BOIPOCHI CTY/CHTA.

Jlis oueHku 3HAHUHM, yMEHUN U ypOBHS c(POPMHUPOBAHHOCTH KOMIIETEHIIUH B MPOIIECCE TEKYIIETO
KOHTPOJISI IPUMEHSETCS] CHCTEMa KOHTPOJISL U OLIEHKH YCIIEBAEMOCTH CTYJCHTOB, IPEICTaBICHHAs B Ta0JI.
5.1. [TpomexxyTouHasi aTTecTalys MPoOBOJUTCS B OpME 3aueTa C MCIOIb30BAHUEM CHCTEMbI KOHTPOIIS U
OIICHKU YCTIEBAEMOCTH CTY/ICHTOB, IIPE/ICTABIICHHOM B Ta0I. 5.2.

10.2 MeToau4YecKHe YKa3aHUA AJIS 3aHATUM JIEKIIUOHHOT O TUIIA

HGKHI/IOHHHﬁ KypC npcamnojaract CHCTCMATU3UPOBAHHOC H3JIOKCHUC OCHOBHBIX BOIIPOCOB
TeMaTU4eckoro IjaHa. B X0A€ JICKIIMOHHBIX 3aHATUHN PaCKpPbLIBAIOTCA 0a3oBEIe BOIIPOCBI B paMKax
K&)K[[Ofl TEMBI JUCLMITIIINHBI. O003HaYAIOTCS KIIIOUEBEIC ACIICKTHI TEM, a TaKXKC OCIar0TCA aKICHTbI Ha
HanOoJIee CIOKHBIX M BAXKHBIX ITOJOXKCHUIX HN3y4yacMoOro marcpuajia. MaTepI/IaHLI J'IeKI_[I/Iﬁ SABJIAIOTCA
OCHOBOM JJI1 IIOATrOTOBKH 06yqafoumxc;1 K TPaKTHYCCKHUM 3aHATHAM W BbIIIOJHCHUA Sa)IaHI/Iﬁ
CaMOCTOSITEILHOMN pa60TBI, a TaKXE K MCPOIPUATHUAM TCKYIIETO KOHTPOJIA YCIIEBACMOCTU U
HpOMe)I(YTOqHOﬁ aTrTeCTalvu 1o JUCHHUIIJINHE.

10.3. MeToaguuyecKre yKa3aHUs MO0 OCBOEHUIO AUCHMILIMHBI HA JIAaGOPATOPHBIX
pa6oTax

[ToaroToBky K Kax10i 1abopaTopHOil paboTe CTYyIeHT JOKEH HayaTh ¢ O3HAKOMIIEHUS C IJIAHOM
3aHSATHS, KOTOPBIM OTpa)kaeT cojepaHue NpeUIoKeHHOM Tembl. Kaxkaas BelonHEHHas paboTa c
0(hOpMIIEHHBIM OTYETOM U MOJUIEKHT 3alIUTE Y MpenojaBaTers.

[Tpu oueHnBaHUK 1a00PATOPHBIX PaOOT YyUUTHIBAETCS CIEAYIOLIEE:

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

- KauecTBO 0(OPMIIEHHUS OTYETa 110 paboTe;

- KQ4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCH! IIPU 3aLUTE PaOOTHI.

10.4 MeToau4YecKHe YKa3aHUA 10 CaMOCTOSITEe/IbHOM padoTe 00y4arouuXcs

CamocTosrenbHas paboTa o0ecrieurnBaeT MOArOTOBKY O0YUaIOIErocs K ayIMTOPHBIM 3aHATUSAM U
MEPOINPHUATUAM TEKYILEr0 KOHTPOJISA U IPOMEXKYTOYHOM aTTeCTallMd 110 U3Yy4aeMOW HCLHUILIMHE.
Pe3ynbTarhl 3TOM MOATOTOBKU MPOSIBISIOTCS B aKTUBHOCTH OOY4YarOIIErocsl Ha 3aHATHSIX U B KayecTBe
BBINOJIHEHHBIX MTPAKTUYECKUX 33/1aHUI U APYrUX (GOPM TEKYILEro KOHTPOJIS.

B mpouecce camocTosTenbHONM pabOThl PEKOMEHIYETCsl MPOpabOTKa MaTepHalioB JIEKLUH IO
K10l MpONJEHHONW TeMe, a TaKKe M3ydeHHE OCHOBHOM y4eOHOH M crpaBOYHO-OMOIMOTpaduueckont

18



JUTEpaTyphl, IPEACTABICHHOH B pa3zene 6.

JUIsi BBINOJIHEHUS] CaMOCTOSITETIbHOM pabOThl NPU H3YyYEHHM IUCLMIUIMHBI CTYIEHTBI MOTYT
HCIOJIB30BATh CIIEIHMATN3UPOBaHHbIE ayAuTOpuu (cM. Tadi. 9.1), 060pyaoBaHUE KOTOPHIX 0OeCIeunBaeT
noctyn uepe3 «VHTepHET» K 3JIEKTPOHHOM HH(DOPMAIMOHHO-0OPAa30BaTENLHOW Cpele MHCTUTYTa U
AJIEKTPOHHOW OMONMMOTEYHON cHcTeMe, TI/Ie pacrojlaralorcsi y4deOHble W yuyeOHO-METOIUYECKHe
MaTepHalibl, KOTOPbIe MOTYT ObITh UCIIOJIb30BAHBI Ul CAMOCTOSITEIbHONW PaOOTHI.

10.5 MeToauYeCKHE YKa3aHU M0 06ecne4yeHUI0 06pa3oBaTe /IbHOTO Mpouecca

1. Meroaudeckue pPEKOMEHIAIMM 110 OpraHU3alMH ayAuTOpHOW padoThl. IlpuHATE YueOHO-
metonudyeckuM copetoM HI'TY um. P.E. AnekceeBa, npotokoin Ne 2 ot 22 anpenst 2013 r. DneKTpOHHBIH
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. MeTO,I[I/I‘IGCKI/IC PECKOMCHAAIMU 10 OpTraHU3alv U IINIAHUPOBAHUIO CaMOCTOSITEIIbHOM pa6OTBI
cTyleHToB 1o nucuurmuiae. [lpunsatel YueOHo-metonuueckum coBerom HI'TY um. P.E. Anekceesa,
MPOTOKOJI No 2 oT 22 arnpens 2013 T. DIIEKTPOHHBIN ajzpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. Yuebnoe nocobue «lIpoBeneHue 3aHATUN C TPUMEHEHUEM MHTEPAKTUBHBIX ()OPM M METOJIOB
o0OyueHus», EpmakoBa T.1., HBamkun E.TI., 2013 r. DNEeKTPOHHBIN azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. Yaebnoe mocobue «OpraHuzanys ayJuTOPHOH paboThl B 00pa30BaTENbHBIX OPTaHH3AIHIX
Bhiciiero  oOpazoBanusi», MWBamkun E.I'., XKykosa JLII., 2014 r. DuekrpoHHBIH 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/AIO:
JIMpeKTop HHCTUTYTA:
I'neboB B.B.
« » 20 T.

B pabouyto mporpaMMmy BHOCATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WIH JIelaeTcs OTMETKa O HelenecooOpa3HOCTH BHECEHUS KaKUX-THOO M3MEHEHUM Ha JaHHBIM y4eOHBbIiH
roj
PaGouas nmporpamma nepecMoTpeHa Ha 3aceJaHuH Kadeaphl, TPOTOKOI 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.

(noonucy)
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