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1.  OBIIME CBEJIEHUS

VYuebHas aucuuiuinHa «Bpiciias MaremaTuka B pacuerax Ha DBM» u3yyaercs Ha BTOPOM Kypce.
Kypcogas padota/KypcoBoii mpoeKT — He mpeaycMoTpeH(a).

1.1. ®opma npoMeKyTOYHOW aTTECTALUU:
3auer.
1.2.  Mecto yuebHoi mucturinHbl B cTpykType OITOI

VYuebHas mucuuiuinHa «Beiciias MaTreMaTHKa B pacueTax Ha OBM» oTHOCHTCS K (aKyIbTaTUBHOM
YaCTH IPOrPaMMBI.
OcCHOBOH U1l OCBOECHMSI JMCUUIUIMHBI SIBJISIFOTCSL Pe3y/bTaThl OOy4YEHHS] MO MPEeAlIeCTBYIOLIUM
JUCHUIIIINHAM

— Maremaruxa.
Pesynbrarel oOyueHHss 1o y4eOHOM NMCHUIUIMHE, HCHOJB3YIOTCS HPU H3YYEHHH CIEAYIOLINX
JUCUUIIINH U IPOXOKACHUS IPAKTUK:

— Maremarndeckas JIOTUKa U TEOPUS AITOPUTMOB;

— MerTo/1bl HICKYCCTBEHHOTO MHTEJUICKTA,;

— Hudposbie NBOMHUKHN TEXHOJOTHYECKUX MPOIIECCOB U IPOU3BOICTB.
Pe3ynbratel OcCBOeHHS y4yeOHOW MAUCHUMIUIMHBI B JanbHeWIeM OyayT MCIOJIb30BaHbl IIpU
MIPOXOKJCHUH MTPOU3BOJICTBEHHON MPAKTUKYU U (MJIM) BBITIOJIHEHUH BBIITYCKHON KBaJIM(UKAIIMOHHOM
paboTEHL.

2. IEJMH ¥ IVIAHUPYEMBIE PE3YJIbTATEI OBYYEHMS 110
TACIATIIAHE

Lensimu u3ydeHus: IUCUUILUIMHBI «Bpicias MaremaTuka B pacuerax Ha DBM» gBistoTcs:

—  #3ydyeHue 0a30BBIX MOHITHI TEOPUH U MPAKTHKA MAaTEMAaTHYECKOTO MOACITUPOBAHUS;

—  TOCTPOCHHE M MCCIICOBAHNE MAaTEMAaTHYECKUX MOJICTICH;

—  (opMupoBaHue HABBIKOB PabOThI ¢ MPOrPAMMHBIMH CpEIaMH JUIsI MAaTEMaTHYECKOTO
MO/ICTUPOBAHUS M PACUETOB.

2.1. CDOpMI/IpyeMBIe KOMIICTCHIINN, HHIAUKATOPBI JOCTHIKCHU A KOMHCTGHHHﬁ,
COOTHECEHHBIE C INIAHUPYCMBIMU pE3yJibTaTaMH 06yquI/151 110 AUCLIUILJINHEC.

Koa 1 HauMeHOBaHHe
HHANKATOpa

Kon u HaumeHoBaHmne IInanupyemblie pe3yabTaThbl 00yUeHH S

KOMIIeTeH U 10 JMCHUILIHHE
JOCTHIKEHHSI KOMIIeTeHIIHHI
[1K-6 NA-T1K-6.1 — IIpoBoaut 3KCrIEpUMEHTAIbHBIE
CriocoOeH MPOBOANUTh [MpuMeHeHUe COBpEMEHHBIX WCCTICTOBAHUS TSI IPOBEPKH
UCCIIEI0BaHus B 001aCTH | HHPOPMAIIMOHHBIX TEXHOJIOTHH, | 3aIIUIIEHHOCTH OObEKTOB C IPUMEHEHHEM
HHGPOPMAITUOHHBIX U MPOrPaMMHBIX U aNMapaTHBIX COBpPEMEHHBIX MATEMATHIECKUX METO/IOB,
ABTOMATH3UPOBAHHBIX CPEJICTB JUISl TPOBEICHHUS TEXHUYECKUX U TPOTPAMMHEIX CPE/ICTB
CHCTEM HCCIIETOBAHUI 00pabOTKH Pe3yIbTATOB IKCIIEPUMEHTA.

— CocrapJisier anropuTMbl U BRIOHpaeT
METO/Ibl TPOrPAaMMHBIX U alllapaTHBIX
CPEICTB JUTsl pEIICHUs 3a]1a4n
aBTOMATHU3AIUH TEXHOJIOTHUECKUX
MPOLIECCOB U IIPOU3BOJCTB.

— Brazaeer onbITOM NpakTUYECKOM
paboThl B MHTEPAKTUBHOMN CHCTEME
KoMIbroTepHOI anredpel SMath Solver.




3. CTPYKTYPA M COJAEP)KAHUE YYEFHOM JUCIUILINHBI

OOmast TpyHo€MKOCTh y4eOHOW AUCHUIUIMHBI IO y4eOHOMY IIJIaHy COCTABJISCT:

10 04YHOM (hopMe 0OyueHHS — 2 3.e.

72

gac.

3.1. Crpykrypa yueOHON AUCIHUIUIMHBI ISl 00yYaIOIIUXCS 110 BUAAM 3aHATHM

(ounas gopma oOyueHuUs )

CTpykTypa u 00beM JUCHUILINHBI

KonTakTHas aynuTopHas padora, | CamocrosiTeJbHas paboTa
yac o0yyaromerocs, 4ac
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3.2. Crpykrypa yueOHON AUCHUIUIMHBI Il 00yYaIOmMKUXCA 10 pa3jenaM U TeMaM TUCHUIUIAHEL: (ouHas opMa 00yUueHuUs )

ILiianupyembie Buabl yueOHO0#l paboThI .
(KOHTpOHUpYeM KonTakTHasg padorta 5
bl€) pe3yJabTaThl 'S
=3 Bupael 1 (popMBI KOHTPOJIBHBIX
OCBOEHH: = N
() - . v d = MeponpHsITHIA, oﬁecneqlzinammue no
Bopaiupy emor( HaumenoBanue pas/ielIoB, Tem; & . 3 § - 2 COBOKYITHOCTH TEKYIIU KOHTPOJIb
bIX) dopma(bl) NPOMEKYTOUHOU ATTECTAUNHU E § s § S S § g S yCneBaeMoCTH;
. - T . XN d 53 E (hopMBI IPOMEKYTOYHOT0 KOHTPOJISI
KoMIeTeHuu (i) = = S22 23 S
= E= | S233 4865 ycreBaeMoCTH
¥ MHIHKATOPOB = 2 & S S 2 9 S
MOCTHIKEHUS 5 2= | §SS3 T 24 =8
KOMIIeTeH it = FS | NSISFE830~F
IK-6: Pa3nen |. OcHOBHBIE CBeIeHHS 0 THIIAX MOJIeJIei 2 2 X X 18
WA-TIK-6.1 Tema 1.1 6 DopMBI TEKYIIETO KOHTPOJIA 10 pazaeny |:
Kiaccudukarys Mmoneneii. AHaIH3 M HHTSPIIPETAIIHS 1 BxomHO# KOHTPOJIH 3HAHUH (YCTHBIH
PE3yNbTaTOB MOAEIHPOBAHUS 0IIpOC).
IIpakrrueckoe 3ausaTue Ne 1.1 1 6 2 Pa30op Teoperuueckoro mMarepuaia
BBeneHue B MHTEPaKTUBHYIO CUCTEMY KOMIIBIOTEPHOM aJireOphl B (hopMaTe yCTHOM AUCKYCCHUH.
SMath Solver 3 TIpoBepka MPaKTUYECKOTO 3aaHUSI.
IIpaktrueckoe 3ansaTue Ne 1.2 1 6 4  KontponpsHas paboTa.
IlocTpoenue nByx- U TpeX-MEpHBIX I'PaPUKOB MaTEMAaTHIECKHX
byukuuii B SMath Solver. JleiicTBus ¢ MaTpuiiaMu
[1K-6: Pa3zpgen |1. MeToabl mocTpoeHus Mojeseii 2 2 X X 18 @opMBI TEKYIIETO KOHTPOJIS IO pa3fery
NA-T11K-6.1 Tema 2.1 1 4 I
Jluneitnple U HenuHeWHbIE MoAEnd. [IpUHIUIIBI TOCTPOSHUS U 1 BxonHO# KOHTPOJIb 3HaHUM (YCTHBIN
METO/bI PEeLICHUS CUCTEM YpaBHEHHUH 0IIpocC).
Tema 2.2 1 4 2 Pa30op Teopernueckoro marepuaia
OrnpeneneHus: napaMeTpoB MOJENENH, OMUCHIBAEMBIX B (hopMaTe yCTHON AUCKYCCHH.
mddepennanbHbIMA ypaBHEHUSIMH. OOpaboTKa pe3ynbTaToB 3 IlpoBepka MPaKTUYECKOTrO 3adaHUs.
MOJIETIMPOBAHUS 4  KoutponbHas paboTa.
[IpakTnuaeckoe 3anarue Ne 2.1 1 5
Pemenue cucrem anredpandeckux ypasaenuii 8 SMath Solver
[Ipaktuueckoe 3austue Ne 2.2 1 5
JuddepennmpoBanue u uaterpuposanue B SMath Solver
Pazgean 1. UcciienoBanne mareMaTH4yecKUX MojeJiei 2 2 X X 20




Iliianupyembie Buabl yueOH0i#l paboThI .
(KOHTpOJIHUPYyeM KonrakTHasi padora 5
©
bl€) Pe3yJIbTAThI ]
=3 Bupael 1 (popMBI KOHTPOJIBHBIX
OCBOEHH: = N
—— o J S MepONPHUSTHIA, 00ecTIeunBAIOIIHE 110
N HaumeHoBaHMe Pa3iesioB, TEM; ) < 3 = 9 5 COBOKYNHOCTH TEKYIIH KOHTPOJIb
dopmupyemoii( " = 3 T Jd s7E
bIX) (dopma(bl) NPOMEKYTOUHOU ATTECTAUNHU & = E S S % 4 S yCneBaeMoCTH;
. = e | g2 &3 5 (OpPMBI MPOMEKYTOUHOTO KOHTPOJISI
KoOMIeTeHmnu (if) = =% | §S3%¥3 8 S
= g = S S 3 24§ 5 yCIeBaeMOCTH
U HHAUKATOPOB = 2 £ & § 2 E 2 9 ¢
JOCTHKEHHS g 2z 'S S 3 g 23 = =
KOMIIeTeH Mt = F&s | RSISR30~F
YK-1: Tema 3.1 1 5 ®opMBbl TEKYUIEr0 KOHTPOJIA IO pasjaeny
Na-VK-1.2 Pa3paboTka 3TarnoB MaTeMaTHYECKOr0 MOJIETTHPOBAHUSL. Ii:
NI-YK-1.3 OCHOBHBIE METO/IBI UCCIIEAOBAHUS MOEIEH. 1 BxomHO# KOHTPOJIH 3HAHUH (YCTHBIM
OIIK-1: Tema 3.2 1 5 oTIpOC).
NA-OI1K-1.2 [IporpammuBIe cpencTBa MOACTUPOBAHUS U UCCIICIOBAHUS 2 Pa30op Teopernueckoro MaTepuaia B
OIIK-12: mogeiner. OleHka ageKBaTHOCTH MOJIEIN (dhopmMarte yCTHOH JUCKYCCHH.
NA-0I0K-12.2 IMpaktrueckoe 3ansaTue Ne 3.1 1 5 3 IIpoBepka MpaKTUYECKOTO 3aaHMS.
Ammipoxcumanus u 00paboTtka Habmonenwii. [locTpoeHne 4  KontponsHas paboTa.
3aKOHOB pacIpeeNeHus CIyJailHbIX BEJTHYHUH
[Ipakrrueckoe 3ansaTue Ne 3.2 1 5
Permenrie 0OBIKHOBEHHBIX MU depeHIInaIbHBIX YPaBHEHHIH
3ager X X X X 2 Hrorosas koHTpoIRHAS pabdoTa.
HUTOI'O 3a BTOpOIi Kypc 6 6 56
HUTOI'O 3a Bech nepuos 6 6 56




3.3.  Kparkoe conepxkanue yueOHON AUCITUTUINHBI

Ne Haumenosanue pasena u Conep:xanue pa3nena (TeMbl)
TEMbI JUCIHUILVINHBI

Pazpnen | OcHOBHBIE CBeJIEHUS 0 TUIIAX MoJeJieil

Tema 1.1 Knaccudukarus Moaenen. MopenupoBanue Kak MeTon uccienoBanus. [IpaBumna u sTambl
AHanu3 1 HHTepIpeTaIus mogenupoBanus. [Tousarue monenu. Knaccudukaius Moaesei.
pe3yabTaToOB [Tonsitue cucremsl. [IpuUHIMIIBI CHCTEMHOT'O MOAXO0/1A.
MOJIENUPOBAHUS IIpoBepka afeKBaTHOCTH MOAETH. DKCIEepUMEHTAIbHbIE

(hakTOpHBIC MOJIENIU U UX 0COOeHHOCTH. [TpUHITUIIBI
TJIAHUPOBAHUS IKcniepuMenTa. [lnan sxcneprumenTa.

Paznen |1 MeToabI MOCTPOCHUA MOAeJIeil

Tema 2.1 JIuneiinble 1 HENVHEWHBIE UucneHHoe pelieHne CUCTEMBI JTMHEHHBIX allre0panyecKiux
mozend. [TpuHuuns ypaBHEHU . YHCIIEHHOE pEllIeHNEe HENMHEHHbBIX
TIOCTPOEHUS U METO/IBI anredbpandeckux ypaBHeHU. CHMBOJILHOE pElIeHNe
pEelIeHUs CHCTEM YpaBHEHUH | HEMMHEHHBIX anreOpanvecKux ypaBHeHUi. Pemenne

ajredpanvecKux ypaBHEHUH B aHAJTUTUUECKON (CHMBOJIBHOM)
hopme.

Tema 2.2 Onpenenenus mapaMeTpoB UucnenHoe u cuMBONbHOE i hepeHnmpoBane u
MOJIENEH, OMTUCBIBAEMBIX uHTerprupoBanue. Pemenue quddhepeHnnanbHbIX YpaBHESHIH
g depeHnaIbHBIMI pa3IMYHBIMU MeToaMu M QyHKIHMsME B iporpamme SMath
ypaBHeHusamu. O6padoTka Solver.
pe3yaBTaTOB
MOJIEITUPOBAHS

Paznen |1l | MccnenoBanue MmaTemaTuiecKux Mojeseit

Tema 3.1 PazpaboTka sTanos OCHOBHBIC ITPUHITATIBI HCCICTOBAHIS MATEMATHUECKUX
MaTeMaTUYECKOI0 Mozenel. [laccCuBHBIN 1 aKTHUBHBIA dKCTIEpUMEHT. OCHOBEI
MonenupoBanus. OCHOBHBIE | TEOPWH IUITAHUPOBAHUS DKCIIEPHMEHTA.

METOJIbI NCCIIEAOBAHUS
MoOJene.

Tema 3.2 [IporpammuBIe cpeacTBa OcHOBHBIE ITPOrpaMMHBIE HHCTPYMEHTAIIBHEIE CPEACTBA
MOJCTUPOBAHUS 1 MOJIETMPOBAaHUS 00OHEKTOB U CHCTEM yIpaBieHus: Matlab.
HCCIICTOBAHUS MOICITEH. IIpumenenune Simulink s MomeTupoBaHUsS OOBEKTOB U
OreHKa aIeKBaTHOCTH CHUCTEM yTIpaBJICHUS.

MOJIEIH.

3.4.  OpraHuzaiysi caMoCTOSITEIbHONU paboThl 00yJarOIINXCS

CamocrositenbHas paboTa CTyJeHTa — oOs3aTelibHasl 4acTh 00pa30BaTENBLHOIO Ipollecca,
HaIpaBJICHHAs HA Pa3BUTHE TOTOBHOCTH K MPO()ECCHOHAIILHOMY M JIMYHOCTHOMY CaM000pa30BaHHIO,
Ha MPOCKTUPOBaHUE JAILHEHIIIEro 00pa3oBaTeIbHOTO MAPIIPYTa U MPOPECCUOHATHLHON Kapbephl.

CamocrositenpHas paboTa 00yJarONIMXCsl TI0 TUCIMILIMHE OPraHU30BaHa KaK COBOKYITHOCTh
ayJMTOPHBIX W BHEAYJUTOPHBIX 3aHATUH H paboT, 00ECHEYMBAIONINX YCIICIIHOE OCBOCHHE
JMCIUTUIAHBL

AynuTopHas camMocTosiTelbHas paboTa OOydaroIIMXCS MO JUCIHILTAHE BBINONHAETCS HA
yueOHBIX 3aHATHSAX TMOJ PYKOBOJCTBOM TpemojaBaTelis W IO €ro 3aJdaHuil. AyAUTOpHas
caMoCTOsITeNIbHAS paboTa 0Oydarouxcs BXOAUT B 00HIl 00beM BpeMEeHU, OTBEACHHOTO Y4EOHBIM
TJTAHOM Ha ayJAUTOPHYIO paboTy, M periiaMeHTUPYETCsl paCIIUCaHHEeM Y4eOHBIX 3aHSATHH.

BueayauropHast caMmocTosATenpHas paboTa 00yJaronuxcs — miaHupyemasi yaeOHas, HayqHo-
HCCIeI0BaTeNbCKast, MpakTUiYeckasi paboTa 00yJaronuxcs, BEIMOIHsIeMasi BO BHEAyIUTOPHOE BPEMSI
M0 33JJaHHUI0 U MIPH METOJMYECKOM PYKOBOJCTBE IMpeErnojaaBareis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTHsl, pacliiCaHUEM YU4eOHBIX 3aHSATUH HE periaMeHTHPYETCS.

BueayauropHast caMmocTosTenpHas paboTa 00yJaronIuXxcsl BKIIOYAeT B ceOsl:

— MOATOTOBKY K JICKIIHSIM, MPAKTUYECKUM U 3a4ETY;

— H3yYeHHEe YueOHBIX MOCOOHIA;




- H3y‘IeHHe pa3I[eHOB/TeM, HCEBBIHOCUMBIX Ha JICKOUU U HpaKTI/I‘-IeCKI/Ie 3aHATUA
CaMOCTOSTENBHO;

— TIPOBEJCHUE UCCIIEIOBATEILCKUX PaldoT;

— H3YUCHHUC TCOPCTUYCCKOr0 MW IMPAKTHYCCKOI'0 Marcpuajia IO PCEKOMCHIAOBAHHBIM
HCTOYHHUKAM,

— MOATOTOBKA K KOHTPOJIbHOW paboTe U T.I1.;
— BBINOJHEHNE HHIUBUYAJIbHBIX 3a1aHNM;
— MOJArOTOBKA K NPOMEKYTOYHOM aTTECTAllMN B TEYEHUE CEMECTpA.

CamocrositenpHas paboTa oOydaromMXcs C yYacTHeM TIpernojaBarenss B (opMe HHOM
KOHTaKTHON pa0oThl mpeaycMaTpuBaeT TPYNIOBYIO W (MIM) HWHAMBUAYaJIbHYIO paboTy c
00y4arolMMUCs U BKIIIOYAET B ceOsl:

— IIPOBCACHUC HHAWBUAYAJIbHBIX n TPYHIIIOBBIX KOHCYJ'IBT&III/II\/’I 110 OTACJIbHBIM
TeMmam/pasjiesiaM TUCIUILIAHEI;

— TPOBEJIEHNE KOHCYIbTAIIUHN TIEpPe]T 3a4€TOM TI0 HEOOXOTUMOCTH.

HepequL pa3)IeJ'IOB/TeM/ , INOJJHOCTBKO HJIM 4YaCTHYHO OTHCCCHHBIX Ha CaMOCTOATCIBHOC
HN3YUCHHUEC C MOCICAYIONIUM KOHTPOJIEM!

Buasbl u popmbl -
HaumeHnoBanue pazaesna KOHTPOJIBbHBIX é
/TeMbI TUCIMILINHBI, MepPONpPUATHI 2
Ne BBIHOCMMbIE HA 3agaHus JIsl CAMOCTOSITEILHOI PaboThI (YYUTBHIBAIOTCH E
CaMOCTOSITEJILHOE NpH NpoBeleHHd | &
H3yyeHune TeKYIIEro z g
KOHTPOJI51) ==
1. [InanupoBanme IToaroroButsh pedepar YcrHOE 2
OKCIICPUMEHTOB JJIsA CO6CCCZ[OBaHI/Ie
peuieHus 10 pe3yabTaTaM
DKCTpEMalbHBIX 3aa4. BBITIOJTHEHHOM
paboThI

3.5. IlpumeHeHHE 3IEKTPOHHOTO OOYUCHUS, TUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX
TEXHOJIOTUN

Peanmzanus mporpamMMbl y4eOHOH AUCIUTUIMHBI C IPUMEHEHUEM JICKTPOHHOTO OOYUSHHUSI 1
JMCTAaHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJOTHIA PErlIaMEHTUPYETCs ACHCTBYIOIUME JIOKATbHBIMU
aKTaMH YHUBEPCUTETA.

VYueOHast 1eaTeIbHOCTh YaCTHYHO MPOBOIUTCS Ha oHaitH-tuiathopme Moodle, Google meet
3a CYeT MPUMCHEHUS YIeOHO-METOAMYCCKHUX ICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB:

HCI0JIb30BaHNE ucnosb3osanme 30 u JOT 00beMm, BKJIIOUEHHE B Y4eOHBIH
90 u 10T qac poIrecc
o0yueHne Y4e0HO-METOANYECKHE DIEKTPOHHBIE OpTraHMU3AIIHS
¢ BeO-ojyiep kKol | oOpa3oBaTenbHbIC peCypChl YHUBEPCHTETA CaMOCTOSATENbHON PabOTHI
1 xkaTeropun o0yJaronmxcs
Y4e0HO-METOANYECKHE DIEKTPOHHBIE B COOTBETCTBHH C
o0pa3oBaTeNbHbBIE PECYPCHl YHUBEPCUTETA pacmnucaHueM
2 KaTeropuu TEKYIIEH/TpOMEKYTOTHOM
aTTeCTalluu

D0P o6ecneunBarOT B COOTBETCTBUH C IPOTPAMMON JTUCLIUTUIUHBL:

— OpraHu3anuro CaMOCTOSTEIbHOMN pa60TBI 06yqa101ueroc51, BKJIFOYas1 KOHTPOJIb 3HAHUM
o6yqafomeroc;1 (C&MOKOHTpOJ’IB, TGKYH_II/Iﬁ KOHTPOJIb 3HAHUM U MMPOMEIKYTOUHYIO aTTCCTaI_II/IIO),



— METOJHMYECKOE CONPOBOXACHUE U JOMOJHUTEIbHYI0 HH()OPMAIIMOHHYIO TOIJICPKKY
AIIEKTPOHHOTO 00ydeHUs (OTOTHUTEIbHbIE y4eOHbIe K HH(POPMALIMOHHO-CIIPABOYHBIE MAaTEPHAJIBI).

Texyimas U NpoMeKyTo4yHasi aTTeCTalluy MO OHJIAWH-KYpCY IPOBOJSATCS B COOTBETCTBUHU C
rpagukoM y4eOHOro Iporecca U pacliuCaHUEM.
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4. PE3YJIbTATBI OBYUYEHMUS 11O JUCHUIIVIMHE, KPUTEPUU OLNEHKHX YPOBHA C®@OPMHUPOBAHHOCTHU
KOMIIETEHIIUM, CACTEMA 1 IIIKAJIA OIIEHUBAHUA

4.1. CooTHeceHue IUIAHUPYEMbIX Pe3yIbTaTOB 00YUYEHHS C YPOBHAMU C(HOPMHUPOBAHHOCTH KOMITETEHIUH (11).

Ypoeuu Hrorosoe Ouenka B . IokasaTe/n ypoBHs c()OPMHPOBAHHOCTH
c(hopMHPOBAHHOCTH KOJIU4Y€eCTBO NATHOAILHOT = = =
o YHHBEPCAJIBHOH (-bIX) o0menpodeccuoHaAILHOM(-bIX) Nnpo¢ ecCHOHATBHOM(-bIX)
KoMIeTeHuum(-if) 0aJ10B cucTeme N . N
. KoMIeTeHumuu(-i) KOMIIETEHIM I KoMIeTeHumnu(-i)
B 100-6anabHOM 10 pe3yJabTaTam TK-6-
cucremMe TeKyIeHd u :
Y . UJI-T1K-6.1
10 pe3yJibTaTam MPOMEKYTOYHOIM
TeKyuiei u arrecTauuu
NPOMEKYTOYHOM
arTecTanun
BBICOKHI OTJIMYHO/ OOyuaronuiics:

3a4TeHO (OTIUYHO)/
3a4TEHO

— I'paMOTHO olLleHMBAET TUII
MaTeMaTHYeCKOW MOJIETIH;

— ompeseNnsieT mapaMeTphl
MOJIENe ISl CUCTEM
YIIpaBJIEHUs TEXHOJIOTHYECKUMU
IIPOLIECCAMH;

— IPOBOAUT
9KCIIEPUMEHTAJIbHbIE
HCCIIEIOBAHUS TSI IPOBEPKH
3aIUIIEHHOCTH 00BEKTOB C
IIPUMEHEHNEM COBPEMEHHBIX
MaTeMaTHYECKUX METOAOB,
TEXHUYECKHX M MPOrPaMMHBIX
CpencTB 00pabOTKH Pe3yIbTATOB
9KCIIEPUMEHTA;

BJIaJI€ET OIBITOM MPAKTHYECKOH
paboThl B MHTEPAKTUBHOMN
CHCTEME KOMITbIOTEPHON
anreOopsr SMath Solver u
Simulink.




TTOBBIIICHHBIH xoporio/
3a4TeHo (xopoIo)/
3a4TEHO

OO6yuaromuiics:

— JIOCTaTOYHO MOAPOGHO,
IPaMOTHO U IO CYIIECTBY H3JIaracT
M3yYCHHBIA MaTepuall, MPUBOJUT U
PacKphIBAET B TE3UCHO# hopme
OCHOBHBIC TIOHSTHS;

JIOIYCKaeT ¢IMHUYHbBIC HErpyObIe
OIUOKH.

0a30BBIi YJIOBIIETBOPUTEIBHO/
3a4TEHO

OO0yuaromuiics:

— JIEMOHCTPHPYET TCOPETHYCCKUE
3HaHHUsI OCHOBHOT'O Y4e€OHOT0
MaTepuaia JUCIUIUIMHBI B 00beMe,
HEOO0XOAUMOM JUIA JaJbHEHUIIEro
ocBoenus OITOIT;

JIEMOHCTPHUPYET GparMeHTapHbIC
3HaHHWsI OCHOBHOW yueOHOM
JUTEPATYPBI [0 AUCIMILIHHE.

HU3KH HEY/I0BJIETBOPUTEIILHO/
HE 3a4TEHO

OO0yJaromuiics:

—  JIeMOHCTpHUpYET (pparMEeHTapHbIC 3HAHNUS TEOPETUIECKOTO M MMPAKTUIECKOI0 MaTepHal, JOIyCKaeT
rpyObIe OMUOKY IPH €r0 M3JI0KEHUH Ha 3aHATHX U B X0 IPOMEXKYTOUHOH aTTeCTAIlNN;

—  HCHBITBIBAET CEpbE3HbIE 3aTPYIHEHUSI B IPUMEHEHUH TEOPETUUECKUX MOJIOKEHUH NP PELIEHUU
MPAaKTHYECKUX 3371249 MPOeCCHOHAITFHON HAIPABIEHHOCTH CTAaHAAPTHOTO YPOBHS CIOKHOCTH, HE

BIIaJIeeT HEOOXOMMBIMH JUIS STOr0 HaBBIKAMHU M TPUEMaMU;

—  BBINONHSET 3aJaHuUs TOIBKO 10 00pa3iy U IO PYKOBOICTBOM IIPEIOAaBATENS;
—  OTBET OTpa)kaeT OTCYTCTBHE 3HAHHUN Ha 0a30BOM YPOBHE TEOPETHIECKOTO M MPAKTUIECKOr0 MaTepHaja

B 00beMe, HEOOXOTUMOM JIJIS TaIbHEHIIEH yueObl.

5. OIEHOYHBIE CPEJICTBA JIJISI TEKYIIIETO KOHTPO.JISA YCOEBAEMOCTH U ITIPOMEXYTOUYHOM

ATTECTAIIUU, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCA

HpI/I IMPOBCACHUHU KOHTPOJIA CaMOCTOSITEIbHOM p8.6OTBI 06yqa101unxc;1, TEKYHICTI'O KOHTPOJIS U HpOMCX(YTOHHOﬁ aTTeCTaiuuun 110 leeGHoﬁ JUCHUITIIIMHC
«BrpIcmias mMaremMaTtuka B pacdyeTax Ha OBM» IMPOBEPACTCA YPOBCHb C(l)OpMHpOBaHHOCTI/I y 06yqafonmxc;1 KOMIICTEHIIUIN U 3aIlJIAaHUPOBAHHBIX

PE3YyIbTATOB OGy‘ICHI/IH MO0 IUCHHUINIMHE, YKA3aHHBIX B pa3aciic 2 HaCTOSIIEH IporpaMMmal.
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CDOpMBI TCKYIICTO KOHTPOJIS YCIICBACMOCTH, IIPUMEPBI TUIIOBBIX 3aZ[aHI/II7I:

Ne

DopMbl TEKYILIEr0 KOHTPOJIA

IIpuMepsl THIIOBBIX 3a1aAHUI

1.

[IpakTudaeckoe 3amanue Ne 1.1

BBezieHre B MFHTEPAaKTHBHYIO CHCTEMY KOMITbIOTEpHOI anredopsr SMath Solver.

3HAaKOMCTBO ¢ MaTeMaTHueckuM peaakropom SMath Solver:

- 3yueHwue 3eMeHToB uHTepdeiica SMath Solver;

- pabora c rJIaBHBIM MEHIO M C MaTEMaTHYECKOH MaHeNbIo;

- pabora c aHenbo KaJbKyJIATOpa;

- pellieHre MPOCTEHUIIINX MATEeMAaTHYECKUX IPUMEPOB;

- BBITIOJIHEHHE CAMOCTOSITENTLHOTO 3a/IaHUS, COTJIACHO HOMEPY BapHaHTa.
Ilpumepot 3a0anuil.
1) CaMOoCTOATENBHO BEIYUCIIHTE:

el5 + /47 + 566 + 5in(0.6)

e'5 + /47 + 56° + sin(0.6)

2) CaMOCTOSTENbHO BEIYUCINTE IPOOH:

5x|—6| +4

—

3) Beruncnnts GyHKmmo y= 3x*-7x3+4x%9x+2 ma x = 0,0.5, .. 3.

4) BeuuciuTh QYHKIMIO IBYX MEPEeMEHHBIX z = 3x% +4y? + 8 st 3Havennii x= 1, 1.5...5 u s
snauvenuit y = 0,0.5, .. 5.

[IpakTrueckoe 3aganue Ne 1.2

IeticTBust ¢ MaTpuiiamu B iporpamme SMath Solver.

Hean:

3HakoMcTBO ¢ manenso Marpuua B SMath Solver:

- I3y4YeHHE CIIOCOO0B MPUMEHEHHUST BCTPOSHHBIX (PYHKITHIA;

- paboTa ¢ TIaHeNIbI0 MaTPHIIA;

- ICUCTBUS HaJ MaTpPUIIAMU.

IIpumeput 3a0anuil.

3aganue 1. Beenure aBe Npon3BOIbHBIE MATPULIBI U IEPEMHOKBTE UX.

ObpareHne 1 BEIYUCIICHUE ONPEAEIUTENS BO3MOKHO TOJIBKO JUIS KBaAPAaTHBIX MATPHLL.

3ananue 2. BReaure npon3BOIBHYIO KBAAPATHYIO MATPHUILy, HAHIUTE OOPATHYIO €l W BHIYMCIUTE
ONpENeNuTeab. TpAHCIOHUPYUTE 3aJaHHYKD MATpULy. DBBINOMHUTE STU JOCHCTBUA, HUCHOJB3YS
BBIIIETIEPEUHCIIEHHbIE KHOIKH BCTPOCHHBIX ONEPATOPOB.
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Ne

DopMbl TEKYILIEr0 KOHTPOJIA

IIpuMepsl THIIOBBIX 3a1aAHUIH

12 37
=434
7809/
3ananue 3. HaliTu ckansipHOe W BEKTOPHOE IPOW3BEICHUS JIBYX 3alJaHHBIX TPEXIJIEMEHTHBIX
BeKTOpoB X 1 Y

gy 1)
=2 ¥=4
5‘53}[ ikg_).'
[paktnyeckoe 3aganue Ne 1.2 IMocTpoenue AByX- U TpeX-MepHbIX rpadukoB MaTemarudeckux dynkiuii B SMath Solver.

Hean:
3nakoMcTBO ¢ nmaHenbio ['papuxu 8 SMath Solver:
- U3y4EeHHeE CIIOCOOOB TIOCTPOSHHUSI ABYMEPHBIX U TPEXMEPHBIX TPAHKOB;
- pabota ¢ MeHI0 OPMATHPOBAHNUS;
- mocTpoeHue rpaduKoB pa3InIHbIX QYHKITHH.
Ilpumepot 3a0anuil.
1) CamocrosTensHO IOCTPOUTH Tpaduk ABYX byHKIHiL: Y(X)= 25in%(x) n z(x)=5cos’(x) B mpemenax 0<=
x<= 20.
2) CaMoCTOATENEHO MOCTPOHTH Tpaduk pyHKImE Z (X,Y) = 3x° - 4y® mst 0 <=x <=3, 0<=y <= 4.
3) Tocrpoiite rpaduk Gpynxiun Ha uaTEpBane x or — 10 g0 10,

Ne BapuanTa DyHKIUSA
1 f(x)=x3-9x?+24x-15
2 f(x)=-x3-12x? -45x+51
[Ipaktrueckoe 3ausaTue Ne 2.1 Pemenue cucrem anredpanveckux ypasHenuit B MathCAD
Heab:

Hayuutbcs perath JuHEHHbIC ajdreopanyeckue ypaBuenus B SMath Solver:
- YICJICHHOE PEIICHHE CUCTEM JHHEHHBIX anre0pandecKux ypaBHEHHH;
- peleHne CUCTeM JIMHEHHBIX alreOpanvecKuX YpaBHEHUN B MATPUIHON (hopme;
- YUCJICHHOE PellIeHNE HeTMHEHHBIX aNre0pandecKux ypaBHEHHH;
- peleHre CUCTEM JIMHEWHBIX anredpanyeckux ypaBHEHUH B CHMBOJIBHOM (opMe;
- peleHre HEIMHEHHBIX YPaBHEHUH B CHMBOJIBHOHM (hopMe.

Ipumepwt 3a0anuil.
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Ne

DopMbl TEKYILIEr0 KOHTPOJIA

IIpuMepsl THIIOBBIX 3a1aAHUIH

1) CaMOCTOSITENBHO PEUINTE IPUBE/ICHHBIC HIKE CUCTEMbl YPaBHCHUI:
3X+5y-9z+2k-7t=91
13x-4y-7z-3k+4t=12
19x+y+8z-2k+9t=50
Tx+12y-8z+k+10t=32
16x+15y-4z+3k-2t=85

2) Cucrema JMHEHHBIX anreOpaMyeckux YypaBHEHMH 3amaHa wMaTtpuued M
KO3 (UIIMEHTOB U BEKTOPOM V IpaBbIX yacTeil. HaliTu aHanutudyeckoe pelieHue.
04 03 53 -123 f10
56 -29 04 16 0.1
M= V=
-84 98 118 43 0.01
72 —36 o1 46 ) L0001}

[IpakTuaeckoe 3anarue Ne 2.2

Hubdepennuposanue u uaterpuposanue B SMath Solver
Leab: HAyYUTHCS IPOU3BOINTH MU depeHiupoBanue 1 narerpupoanue 8 SMath Solver.
Ilpumepot 3a0anuil.
1) HaiiTi caMOCTOSTENBHO TIEPBYIO, BTOPYIO M TPETHIO IPOM3BOMAHBIE IS (PYHKITHIHA:
y=7x®+9x*+5x+8

y =3x+ 10x 2
2)  BBIUHCINTE CAMOCTOSTENBHO HIDKEITPUBEIEHHBIE HHTETPAJIBI
A) 5)
y =5x3 +9x? y = 5sin x +8cos 4x
a=4, b=9 a=0, b=5

[IpakTudeckoe 3amanue Ne 3.1

Pemenve nuddepeHnmanbHpIX ypaBHEHUN
Iesib: OCBOMTH METO/IBI PEIICHHsT OOBIKHOBEHHBIX TU(depeHnnansHbix ypaBHeHuii B8 SMath Solver
Ilpumeput 3a0anuil.
1) Ucnone3yst BcTpoeHHyro (yHkimio 0desolve pemuth cienyromiee HETUHEHHOE OOBIKHOBEHHOE
mddepeHuaILHOe YpaBHEHUE BTOPOTO TOPSIKA C HYICBBIMH HAYAITBHBIMU YCIOBUSIMU:

100y +10(y")*+101y=50 ==
2) PemuTh caMOCTOSITENBHO NPUBEECHHBIE HUYKE CUCTEMbl YPABHEHHH IEPBOT0 MOPSAKA:
1. Yy (X)+y(x)z(x) +8x =0 2. u(tw(t)+u(t)-3t=0
7°(x) +8z(x) -10=0 w(t) —w(t) +t2=0
y(0)=1 u (0) =0
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Ne

DopMbl TEKYILIEr0 KOHTPOJIA

IIpuMepsl THIIOBBIX 3a1aAHUI

| 2(0) =5 | w(0) =0 |
3) Pemmts B8 MathCAD nuddepenunansHoe ypaBHEHHE BTOPOTO MOPsiAKa
T2 d? y/dt? + & T dy/dt +y =0,
npy HavanbHBIX yeaoBusax to=0, Y(to) =1, dy/dt (to) =0 u 3amanHBIX 3HaYeHUAX MapameTpoB T=10, &
=0.5.

[IpakTuuaeckoe 3ananue Ne 3.2

Annpokcumanus u oopadorka HabroneHui. [locTpoeHne 3aKOHOB pacipeeneHus Cy4aliHbIX BETUYHH
Heab: mno3HaKOMHUTCS C MeTomamu amnmpokcuMmarmu ¢yHkuumid B SMath Solver. Hayuutbes
UCII0JIb30BaTh METO/IbI pacyueTa CTATUCTUYCCKUX (DYHKIIUI U aHAJIHM3a JaHHBIX.

IIpumepot 3a0anuil.
1) BbIYMCIUTH KOPPEISIHMOHHBIA MOMEHT ¥ KO3(D(HUIMEHT KOppensiuud MO0 3aIaHHBIM
peanu3anusM CIydaifHbIX BETUYUH X, Y U Z, W.
(1) (100
121

) ) 144
{76847 3747 13
. o8 - l 363 - 169
33 363
= 1 196
x= 6021 yo=| 126 15 W=
° 23
5970 877 16

[ | [ 236
(8520 492 ) 17

289
324
\361)
2) Tlo 3agaHHBIM peaau3alnsaM CITydailHON BETMYNHEI X IIOCTPOUTD €€ THcTorpammy. IIponsseaeHo
500 nabmoneHnid. Pe3ynpTaTel HAOMIOAEHUH CBE/IEHBI B CTATUCTUIECKUHN PSIII:
HNureppast -4; -3 -3; -2 -2;-1 -1;0 0;1 1;2 2:3 34
HAOIIOAECHHI
Hucno 6 25 72 133 120 88 46 10
HAOIIOACHNIT B
JaHHOM
WHTEpBAJIC
Yacrora m/n 0.012 0.05 0.144 0.266 0.240 0.176 0.092 0.02
3) Ilo 3agaHHBIM pe3yiabTaTaM HAOMIOJEHHI MOCTPOUTh TpaduK HOPMAJIBLHOTO 3aKOHA

pacnpeneneHus. BeipaskeHue ajs HOpMajbHOrO 3aKOHA pACIpEeneIeHUsI UMEET BU:
(x-m)?
202

l19)

p— 1 -
) “ovzm
4) TloctpouTh 3aKOH Z-pacnpeaenenus Puiepa.
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Ne

@opMBI TEKYIIIEr0 KOHTPOJIA

IIpuMepsI THIOBBIX 3a/IaHUH

5) Pacmpenencuunem ®umiepa ¢ “d1” u “d2” creneHsMu cBOOOMIBI HA3BIBAECTCS paclpe/eicHUe
F(y), rme

2&

x=5)

>’

i=1

Kontponbshas pabora
110 pazaeny «OCHOBHBIE CBEJICHUS O
TUNIaX MOJENEen»

CopepxaHue 3aIaHuUs:
1) Bbruucauthk N 3HaUYeHUH QYHKIUK B 33JAHHOM JIMaNa30He M3MEHEHHS apryMEeHTa X U TPex
3HaYeHuH koddunmeHTa a.
2) BeiBecTH Ha SKpaH TaONHUIBI 3HAUCHUI apryMeHTa U (DYHKIIWH.
3) Toctpouts rpaduku 3aaHHON QYHKIHH.

Bapwuanrt 1
Ne DyHKIMS Xo Xk a1 a2 as n
1 ax +Vx3 |06 2,6 2,0 2,5 3,0 10

4a + x?

Bapwuant 2
Ne OYHKIHS Xo Xk a1 a2 as n
2 (22a—-x)%|08 2,6 3,0 3,5 4,0 12

Vx +0,3a

KoHnTtponsHas pabota
o pasfeny «MeToJIbI TOCTPOEHUS
MOJIENIE»

ConeprxaHre 3aIaHus:
1) HaiiTu Bce IeHWCTBUTEIbHbBIC KOPHHU JIBYX HEJIMHEHHBIX YpaBHEHHH. [IpH pEIICHUU OTHOTO U3
HEJTMHEHHBIX ypaBHEHHUI HCIIOIb30BaTh GyHKIMI0 Find, mpu pemennu npyroro Root.
2) Pemmth cucTeMy JMHEHHBIX ypaBHEHHH, HCTIONB3Ys: 1) onepatop Given u dyukiuro Find, 2)
MaTPUYHBIM CIIOCOOO0M, 3) aHATUTHYIECKUM criocoOoM. HavansHble 3HAUeHNST KOPHEH MPUHSTH
PaBHBIMHA HYJIIO.

Bapuanr 1
Ne Henuneiinbie ypaBHEHUS CucTeMbl THHEHHBIX YpaBHEHHI
1 3x3-3.1x2-12x — 4.9=0 4.4-x1 - 2.5X2 +19.1-x3 - 10.8-x4=4.3
0.5¢— (x-2)?+1=0 5.5X1—9.3-x2—14.2-X3 + 13.2-x4=6.8
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Ne

DopMbl TEKYILIEr0 KOHTPOJIA

IIpuMepsl THIIOBBIX 3a1aAHUIH

7.1'x1 - 11.5-X2 + 5.3-x3 - 6.7-x4=—1.8
14.2-x1 + 23.4-x2 — 8.8:x3 + 5.3:x4=7.2

Bapuant 2
Ne Henuneiinple ypaBHeHUs CucTeMbl TUHEHHBIX YpaBHEHUI
2 x®-3x2+2.8=0 8.2:Xx1—3.2:x2 + 14.2:X3 + 14.8:x4=-8.4
X2+ 0.5*-2=0 5.66X1—12-x2 + 15-X3 — 6.4-x4=4.5

7.1'x1-11.5x2 + 5.3-x3 - 6.7-x4=—1.8
14.2-x1 + 23.4-x2 — 8.8:x3 + 5.3-x4=7.2

Kontponbshas pabora
o pazaeny «lccnenoBanue
MaTEMATHYECKUX MOJEJIECH)

CopepxaHue 3aIaHuUs:

1) Beectu matpuip U u V.
2) BbINOJIHUTE 3aJaHHbBIE ICHCTBHUS HAJl MATPHUIIAMH.
3) BriBecTn Ha OKpaH 3Ha4YC€HUS 3aJaHHbIX 3JIEMEHTOB MAaTpHIIbl, TP YCJIOBHUH, YTO CHET HOMEPOB IJIEMEHTOB
HauuHaercs ¢ 1.
4) TpaHCTOHHPOBATH MATPHUILY V.
5) BeiBecTu Ha 3KpaH TpeTuii cronder Matpuiibl U 1 BTOPYIO CTpOKY MaTpuiibl V.
6) Haiiti 3HaueHwe onpenenutens Matpuist U.
7) Haittu U cnenats nposepky.
8) Haiiti matpuiy W u3 yenosus: U*W=V. Crenate npoBepKy pe3y/brara.
9) Pemmth cUCTEMY ypaBHEHHH MATPHYHBIM CIIOCOOOM.
Bapuanr 1
Ne Bapuants! 3amanuit
1 1)
U=
1.00 0.47 -0.11 0.55
0.42 1.00 0.35 0.17
-0.25 0.67 1.00 0.37
0.54 -0.32 -0.74 1.00
V=
1.00 0.41 0.55 0.65
0.43 0.98 0.33 0.43
0.53 0.31 0.97 0.24
0.67 0.45 0.22 1.00
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Ne DopMBbI TEKYIIEr0 KOHTPOJISA IIpuMepsl THIOBBIX 3aIaHUH
2) 2(U+V)-(2U-V)
3) Uiz, U3, V2
9) 5x1+8x2-x3=-7
x1+2x2+x3=1
2x1-3x2+2x3=9
Bapuant 2
Ne BapuanTs! 3agaHuit
2 1)
0.15 0.23 0.12 0.44
-0.52 0.35 0.21 -0.72
0.35 0.42 0.38 -0.63
0.74 -0.25 0.37 0.55
V=
1.00 0.17 -0.25 0.54
0.47 1.00 0.67 -0.32
-0.11 0.35 1.00 -0.74
0.35 0.43 0.36 1.00
2) 3U - (U+2V)V
3) Urs, Uz1, Va2
9) x1+2x2+x3=4
3x1-5x2+3x3= 1
2x1+7x2-x3= 8
Hrorosast KoHTpoOBHAS paboTa 3aganue 1. [Ipomssectn pacuer mpu X = 1.2;a=3.4;b=6.7
BapuanT Dopmyna
1 5
y=Zcos(k-a+b)
k=2
2 15
y=) lgli-b+x)
i=10
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Ne i DopMBbI TEKYIIEr0 KOHTPOJISA

IIpuMepsl THIIOBBIX 3a1aAHUIH

Bananue 2. [Ipoussectu pacuer npu m= 8, n=5 u p= 10

BapuanTt dopmyna
1 _nl (m +n)!
___m!+n!
2 _ (p —m)! n!
~ (p—n)!-(m—n)!

3ananme 3. BorunciuTe onpeaeneHHbId HHTErpajl

Bapuant dopmyna
1 6
f x2 - cos(x)dx
1
2

j 8sin(x) - cos(x)?dx
3

5.2. Kpurepuu, mkaabl OLIECHUBAHUS TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH:

HaumenoBanue
OLICHOYHOI 0 I xajbl OleHUBAHUS
(K;][:i?:);]:;‘m_ Kpurtepuu oneHuBanus
O 100-6anabHas IsaTudanabHAs
cucremMa cucremMa
MepONPUATHS)
KouTponbHas pabora | Pa00Ta BBIIONHEHA MOTHOCTEIO. HeT ommbOoK B TOrHYECKHX paccy K AeHHAX. Bo3MOKHO 5
HaJIN4YKMEe OAHONW HETOYHOCTH WIJIM OIUCKH, HE SBJISFOIUECS CIEICTBUEM HE3HAHUS UIIH
HENOHWMAaHUs yueOHOro MaTepuana. OOyJaronmiics moKa3a MOIHbIN 00beM 3HAHHMT,
YMEHUI B OCBOCHUH NPOHACHHBIX TEM U NPUMEHEHHUE UX Ha MPAKTUKE.
Pabora BeIMOTHEHA MTOTHOCTHIO, HO 0OOCHOBAHHH I1aTr0OB PEIISHHs HEIOCTATOYHO. 4
JonymeHa onHa omunOKa WK ABa-TPU HEOYeTa.
Jomytens! 6oee oqHON OMMOKH M O0llee IBYX-TPEX HEMOYETOB. 3
Pabora BeImONTHEHA HE TOTHOCTHIO. J{OMyIIeHbI TPYObIe OINOKH. 2
PaGota He BbINONHEHA.
Pemenne npaktnueckux | OOydaromuiicsi 1eMOHCTPUPYET IPaMOTHOE PELIeHUE BCEX 3a/1ay, UCIOIb30BaHUE 5

3aIaHUI

MPpaBUJIBHBIX MCTOJ0B PCIICHUS NP HE3HAYUTCIIbHBIX BBIYUCIUTCIBHBIX TOIPEHIHOCTAX
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HaumenoBanue
OILIEHOYHOI'0 IIIxanabl olleHUBAHUSA
cpencTBa
Kputepuu onenuBanusi
(KOHTPOJILHO-
100-6anbHas IIaTnoanapHas
OIIEHOYHOI'0
cucTeMa cucTeMa
MepOnpHATHS)
(apudmernueckux ommoOKax);
[IpomeMoHCTpHUPOBAHO UCIIOIH30BAHNE TIPABIIIBHBIX METOI0B MPHU PEIICHUH 33724 IIPH 4
HaJIMYUH CYIIECTBEHHBIX OIMMOOK B 1-2 U3 HUX;
OOyJaronuiics UCIOIb3YET BEPHBIC METO bl PEIICHUS, HO IIPABUIbHBIC OTBETHI B 3
OOJIBIITMHCTBE CiIy4aeB (B TOM YHCJIE M3-3a apU(METHUECKUX OMMUOOK) OTCYTCTBYIOT;
OO0y4aronMMCcs KCII0JIb30BaHbl HEBEPHBIE METO/IbI PEIICHUS, OTCYTCTBYIOT BEPHBIS 2

OTBCTHI.
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5.3. Cucrema OLEHUBAHUS PE3yJIbTATOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM
aTTECTallNH.

OreHka 1Mo JUCHUIUIMHE BBICTABIISETCS 00yJaloeMycs ¢ y4ETOM pe3yabTaToOB TEKyILEH 1
IIPOMEKYTOYHON aTTECTALUN.

®opmMa KOHTPOJIA 100-6anabHast cucTremMa MsarnéanapHas cucrema

Texyluii KOHTPOJIb:
- IPaKTUYECKHE 3aJaHus 2 — 5 1M 3a4TEHO/HE 3a4TEHO
- KOHTpOJIbHAs paboTa (Temsr 1-3) 2 — 5 1M 3a4TEHO/HE 3a4TEHO
- UTOTOBasi KOHTPOJIbHAS paboTa 2 — 5 UM 3a4TEHO/HE 3a4TEHO
IIpomexxyTouHas arrecTanus OTJINYHO
(3ager) XOpOIIIO
HToro 3a cemecTp (IUCIUIUINHY) YAOBJIETBOPUTEIBHO
3auér HEYIOBJICTBOPUTEIBHO

3a4TEHO

HE 3a4TCHO

6. OBPA3OBATEJ/IbBHBIE TEXHOJIOT'UHX

Peanm3zamuss mporpamMmbl TIpeaycMaTpUBaeT HCIOJIL30BAaHUE B Ipolecce OOydeHUs
CIIETYIOIINUX 00pa30BaTEeIbHBIX TEXHOJIOTHIA:

— mpoOiemMHas JeKIUs;

— TPYNIIOBBIX JUCKYCCHUH;

— aHaJu3 CUTYyalluid U UMUTALIMOHHBIX MOJIEIIEH;

— TMpernojJaBaHue IUCHUIUIMH (MOAynei) B (opme KypcoB, COCTAaBIECHHBIX Ha OCHOBE
pe3yIbTaTOB HAYYHBIX HCCIEIOBAaHUIN, B TOM 4YHCIE C Y4ETOM pETHOHAJIbHBIX OCOOEHHOCTEN
poheCcCHOHANTBHOM JIEATETLHOCTH BBIITYCKHUKOB U TOTPEOHOCTEH paboTOIaTeNeH;

— TMOWCK ¥ 00paboTka MH(POPMAIIMH C UCTIOIH30BaHUEM ceTu HTepHET;

— JUCTaHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTHUH;

— MPUMEHEHHE IEKTPOHHOTO 00yUeHNs;

— HCIIOJIb30BaHUE HA JICKIIMOHHBIX 3aHATUSAX BUJIEOMATEPHAIIOB U HATJISAHBIX TOCOOUIA;

— caMocTosATeIbHas paboTa B cucTeMe KOMIIBIOTEPHOTO TECTUPOBAHMUS;

— TEXHOJIOTHH C UCIIOJIb30BAHUEM HTPOBBIX METOJIOB: POJIEBBIX, JECNOBBIX, U IPYTUX BUJOB
00ydJaroIux urp.

7. INPAKTUYECKASA IOAI'OTOBKA
[IpakTryeckas MOAroTOBKa B paMKax y4eOHOM JAUCLUIIMHBI HE pealn3yeTcs.

8. OPTAHU3AIIUA OBPA3OBATEJIBHOT'O ITPOLECCA IS JINL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbAA

[Ipu oOydeHMM JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBbSI W HWHBAIUIOB
UCTIOJIB3YIOTCSl TIOJIXOJIBI, CIOCOOCTBYIOIIME CO3aHUI0 Oe30aphepHOl 00pa3oBaTEIbHOW CpEIIbI:
TEXHOJIOTUU JTu(QepeHInaN 1 UHIUBUIYaTbHOTO OOyUeHHsI, PUMEHEHUE COOTBETCTBYIOIIMX
METOJMK 10 paboTe ¢ WHBAJIWAAMHU, HCIOJIb30BAHUE CPEJICTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBEICHUE JONOJHUTEIBHBIX WHAWBUIAYAIBHBIX KOHCYJIBTAIIMNA 1O WU3y4aeMbIM TEOPETHUCCKUM
BOIPOCAM M TPAKTUYCCKUM 3aHSATHUSM, OKa3aHUE MOMOIIU IMPH MOJArOTOBKE K MPOMEKYTOYHOMH
aTTeCTAIlHH.

[Tpu HeoOxoauMoOCTH paboyasi MporpaMma JUCHUIUIMHBI MOXKET OBITh aJanTHPOBAaHA ISt
obecrieyeHrs: 00pa30BaTEIBLHOTO MPOIIECcca JIMIAaM C OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBbSI, B
TOM YHCJIC JUIS JUCTAHIIMOHHOTO OOYUCHHUSI.
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Y4eOHbIE W KOHTPOJBHO-HU3MEPUTENBHBIE MaTepHUaabl NPEACTABISIOTCS B  (opMax,
JOCTYITHBIX JUTSI U3y4CHHS CTYJACHTaMU C 0COOBIMU 00pa30BaTEIbHBIMH TOTPEOHOCTSIMH C YYETOM
HO30JIOTUYECKUX TPYII HHBAIUIOB!

JInsi MOArOTOBKM K OTBETY Ha MPAKTHUYECKOM 3aHSTUHU, CTYACHTaM C OrPaHUYE€HHBIMU
BO3MOKHOCTSIMH 3JI0POBbSI Cpe/IHEE BpeMsl YBEITUUYUBAETCS O CPAaBHEHHUIO CO CPEJIHHM BpPEMEHEM
MOJrOTOBKH OOBIYHOTO CTY/ICHTA.

JIJIst CTYIEHTOB ¢ MHBAIHMIHOCTHIO HIT C OTPAaHMYEHHBIMUA BO3MOKHOCTSIMH 3710POBbsI (hopma
MIPOBEACHUS TEKYILEH U TPOMEKYTOUHOM aTTECTAIMK YCTAHABIMBACTCS C YUYETOM HHAUBUIYATbHBIX
ncuxo(u3nueckux ocoOeHHocTel (YCTHO, MUChbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIBIOTEpE, B
¢dbopme TecTHpOBaHUS U T.I1.).

[IpomexxyTouHasi aTTecTanus Mo AUCIUIUIMHE MOKET MPOBOJIUTHCS B HECKOJBKO 3TaroB B
dbopme pyOeKHOTO KOHTPOJIA MO 3aBEPIICHUIO H3YYECHMs] OTIEIBHBIX TEM JUCHMIUIMHBL [Ipu
HEOOXOJMMOCTH CTYACHTY MPEIOCTABISETCS JOTOJHUTEIHLHOE BpeMsl JUIsl MOATOTOBKH OTBETa Ha
3ayeTe WM HK3aMEHE.

JIist oCyIecTBIICHUST TPOLIEAYP TEKYIIETO KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOMU
aTTecTaluu OOydYaloIMXCAd CO3MAI0TCS, TPH HEOOXOTUMOCTH, (OHABI OIIEHOYHBIX CPENCTB,
aJanTHUPOBAHHBIC JIJIS JIUI] C OTPAHMYCHHBIMU BO3MOKHOCTSIMU 37I0POBbS M TIO3BOJISIOIINE OIEHUTD
JOCTI)KCHHE WMHU 3allJIJaHUPOBAHHBIX B OCHOBHOW 00pa30BaTEIbHOM MPOTpaMME Pe3yabTaTOB
00y4eHHsT U ypOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asABJICHHBIX B 00pa3oBaTEeIbHON
porpamMmme.

9. MATEPUAJNBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

MartepuanbHO-TeXHUYECKOEe OoOecrieueHne TUCIUIUTUHBI IpU 00YYE€HUU C HCIIOJIb30BaHHEM
TPaJAULIMOHHBIX TEXHOJOTUHN O0ydeHHUS.

XapakTepucTUKa MaTepHalbHO-TEXHHUUECKOTo o0ecreueHus: MUCIUILUIMHBL COCTABIISETCS B
cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG obecneyeHne JUCHUIUIMHBI IIpU 06yqu1/m C HUCIIOJIb30BaAHUECM
TpaIUuIIUOHHBIX TEXHOJIOTHI 06yquI/1${.

HaumMeHoBaHMe y4eOHBIX ayIUTOPHIA,
J1a00paTopuii, MACTEPCKUX, OMOJINOTEK,
CIOPT3aJ10B, MOMELIEHMIi /I XpAHEHUsT H
PO UIAKTHYECKOr0 00CIy;KUBAHUS Y1€0HOTO
000py/IOBaHUS U T.II.

119071, 2. Mockea, Manwtit Kanyscckuit nepeynok, oom 1

OcHAIlIeHHOCTH YUeOHbIX ayIUTOPHIi, 1a00paTOpHii,
MAacCTePCKHX, OUOJINOTEK, CIIOPTUBHBIX 32J10B,
TOMeIEeHHUI 1151 XpaHeHUs U PO MIaKTHIECKOr0
00cTy:KMBaHHS Y4eOHOr0 000pYyA0BaHNUS U T.H.

ayTUTOPHUH JUTSA TIPOBEACHUS 3aHATHI
JIEKIIHOHHOI'O THUIIA

KOMILIEKT y4eOHOM Mebenu;

TEXHUYECKHE CPENICTBA OOYUCHUS, CITyXKAIHE JUIs
TIpeJIcTaBIeHus yaeOHOH NH(OpMAIH ayAUTOPHH:
— HOYTOYK;

— TIPOEKTOp

ayIMTOPHH ISl IPOBEACHUS JIA0OPATOPHBIX
3aHATHH, TPYNIIOBBIX U MHIUBUIYAIBHBIX
KOHCYJIbTallU{, TEKYIIEro KOHTPOJIS U
MPOMEXYTOYHOH aTTecTalnu

KOMILIEKT y4eOHOU Mebenu;

TEXHUUYECKHE CPEACTBA O0yUEHHSI, CITy>Kalue JJis
npeAcTaBiieHus yueOHON HH(pOpMaIMy ayAUTOPHU:
— HOYTOYK,

— IPOEKTOp;

12 nepcoHaIbHBIX KOMIIBIOTEPOB.

IMoMeneHus 1J1sl CAMOCTOSITEJILHON PadoThI
o0yJaummxcs

OCHAIEHHOCTh MOMEIEeHHH /IS CAMOCTOATEILHON
padoTsl 00y4aommXxcst

YUTAJIBHBINA 3aJ1 OMOIMOTEKU:

KOMITBIOTEpHAs TEXHUKA; TIOJKITIOUEHUE K CETH
«MHTEpHET»

ayIMTOPHM JUIA TPOBENEHHs JlabopaTOpHBIX

3aHATHI

KOMIUIEKT yuyeOHOH MeOeny;
12 nepcoHanbHBIX KOMIIBIOTEPOB.
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MarepuanbHO-TEXHHUECKOE obOecrieueHue y4eOHON AMCUUIUIMHBI TMpH  OO0y4EeHUH
MCTOJIb30BAHUEM 3JIEKTPOHHOTO 00YyUYSHHS U AUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTH.

C

Heo0xonumoe odopyaoBanue

ITapameTpsl

TexHuuyeckune TpedOBaHUS

[epconanbHbIi KOMITBIOTEP/
HOYTOYK/TIJIaHIIIET,

Kamepa,

MUKPOQOH,

JMHAMUKH,

JocTyn B ceTb IHTEpHET

Be6-0paysep

Bepcus mporpamMmmHOro obecrieueHus He
umwke: Chrome 72, Opera 59, Firefox 66, Edge
79, Annexc.bpaysep 19.3

OrneparmonHas cucreMa

Bepcust nporpaMMHOro o0ecrieueHus He
mxe: Windows 7, macOS 10.12 «Sierra»,
Linux

Beb6-kamepa 640x480, 15 xanpos/c
Muxkpodon 000
JuHamMuKY (KOJIOHKH WK | JIIOOBIE

HAYITHUKH)

Certp (UHTEpHET)

IMocrosiHHast ckopocTh He MeHee 192 kbut/c

TexHomoruueckoe

ofOecrieueHMe  pealM3allid  MPOrpaMMbl  OCYIIECTBISETCS

HCITIOJIb30BaAaHHEM DJIEMCHTOB 3J'I€KTpOHHOI71

yauBepcutera Moodle.

C

nH(POPMAITMOHHO-00pPa30BaTENLHON  Cpebl
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10. YYEBHO-METOJJAYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHON JUCHUILJIMHBI/ YYEEHOT O

C UCIIOJIB30BAHUCM ITaKETa
MathCad

MOAYJA
B w3namnus Anpec caiita 9bC KoauuecTBo
Ne T'on HMJIM JJIEKTPOHHOT 0 pecypca IK3eMILISIPOB B
ABTOpP(BI) HaumenoBanue uzgaHus (yueonuk, YII, HN3natenbcTBO 9
n/n MIT u 1p.) H3IAHNUS (3anonmnsemcsa ona u30anuil 6 OubmoTexe
) 971eKMPOHHOM 8ude) Yuupepcurera
10.1 OcHoBHas TUTEPATYPA, B TOM YHCIIC DJIEKTPOHHBIC U3TaHUS
1 CesoctesaoB I1. A. | MaremaTtndeckoe u Vuebroe M. :PIT'Y um. A. H. 2020 http://biblio.kosygin-rgu.ru 30
KOMITBIOTEPHOE mocobue Koceiruna
MOJIETUPOBAHKE B 3a/aUaX 1
mpuMepax
2 Bypskos /1.B., MaremMaTH4yecKoe u VYuebHoe W3natenbeTBO 2020 https://znanium.com/catalog/docu
Bosnorienko FO.IT. | uMuTaimoHHoe nocooue HOsxHbII ment?id=374994
MOJICTTHPOBAHHE (benepaabHbII
AJEKTPOTEXHUIECCKUX U YHUBEPCUTET
pOOOTOTEXHUYECKHUX CHCTEM
10.2 JIonmomHUTENBbHAS JIMTEPATYPA, B TOM YHCIIC DJIEKTPOHHBIC U3TaHUS
1 Tpodumor B.B., HubopMaIinoHHbIE CHCTEMBI H | YdeOHoe M.: Uudpa-M. 2021 https://znanium.com/read?id=375
BapaGanosa M.1., | uudpossie TexHomoruu: Yacts | mocodue 739
Kusies B.1., 1.2021r. 253 c.
Tpodumona E.B.
2 PemrernnkoBa I'.H. | AmanTHBHBIE CHCTEMBI VuebHoe WznarensctBo Tomck. | 2016 https://znanium.com/catalog/docu
nocobue ry ment?id=377920
3 Kapmanos ®.1., CTaTHCTHYECKUE METOIbI VYuebHoe M: U3aatenbeTBO: 2019 https://znanium.com/catalog/docu
OcTpeiKoBCKuit 00paboTKH mocobue KYPC ment?id=355561
B.A. 9KCTIIEPUMEHTATBHBIX JTaHHBIX

10.3 Meroanueckue MaTepraisl (yKa3aHus, PEKOMEHIAIMU 110 OCBOSHUIO TUCIUILTUHBI (Moayiist) aBTopoB PI'Y um. A. H. Koceirnna)




23

Baacenko O.M.

ABTOMaTH3aug
TEXHOJIOTUYECKUX TPOIIECCOB

Meronuueckue
yKa3aHUs

M.: PT'Y um. A.H.
Koceirnna

2018

YTBEpKIEHO HA 3aceqaHUuU
kadenpel, mporokon Ne 3 ot
19.09.2018 r.

30
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11. ”TH®OPMAILIMOHHOE OBECIIEYEHHUE YYEBHOI'O IPOLECCA

11.1. Pecypchl 31€KTPOHHON OMOIMOTEKH, HTHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI
u podeccroHanbHble 0a3bl JaHHBIX:

Nemm | DsekTpoHHBIE yueOHbIE H3aHNS, 3JIEKTPOHHBbIE 00pa3oBaTeJbHbIE PeCypChl

1. OBC «Jlanb» http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-M3JaTeIbCKOro meHTpa «Mudpa-M»
http://znanium.com/

3. Onexrponnbie u3nanus «PI'Y um. A.H. Kocbirnna» Ha miatdopme D5C «Znanium.com»
http://znanium.com/

4. OnekrpoHHble pecypcbl komnanuu LIUTM Dkcrionenta https://exponenta.ru/

l'[pmbeccnona.nbnble 0a3bl JAaAHHBbIX, I/IH(l)OpMaIIHOHHI)Ie CIIPABOYIHbIC CUCTEMBI

=

Ounukioneaus ACY TIL https://www.bookasutp.ru/

n

Bcepoccuiickas maTeHTHO-TeXHHUYecKass Oubmuoreka https://wwwl.fips.ru/about/vptb-otdelenie-
vserossiyskaya-patentno-tekhnicheskaya-biblioteka/index.php

Haykomerpryeckas 6a3a qanusix Scopus https://www.scopus.com/home.uri

Hayxomerpuueckas 6a3a nanubsix Web of Science https://access.clarivate.com/

Poccuiickas rocyaapcTBeHHast oubnmmoreka https://www.rsl.ru/

ITouckoBas cucrema PatSearch

N|o| g k~w

HarmonanpHas diekrpornas 6ubimoreka (HOB)

11.2. TlepeueHb MpoOrpaMMHOTO 0OECIICUCHHS

PexBU3UTHI MOATBEPIKIAIOLIET0

Nen/m | IIporpaMMHoOe o0ecrieueHue
nokyMeHTa/ CBOOOTHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 koHTpakT Ne 18-9A-44-19 or 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | xourpakr Ne 18-9A-44-19 or 20.05.2019
3. Iporpammuoe obecrieuenre Matlab R2019a koHTpakT Ne 18-9A-44-19 or 20.05.2019
4. ITporpammuoe obecieuenre Mathcad Prime 6.0 koHTpakT Ne 18-9A-44-19 or 20.05.2019



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://webofknowledge.com/
https://www.rsl.ru/
https://www.fips.ru/about/vptb-otdelenie-vserossiyskaya-patentno-tekhnicheskaya-biblioteka/poiskovye-sistemy-i-bazy-dannykh.php#PatSearch
https://www.fips.ru/about/vptb-otdelenie-vserossiyskaya-patentno-tekhnicheskaya-biblioteka/poiskovye-sistemy-i-bazy-dannykh.php#NEB
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JJUCT YYETA OBHOBJIEHUM PABOYEM IIPOTPAMMBI YUYEBHOM
JTUCIUTIINHBI

B pabouyio mnporpamMmy yd4eOHOW TUCIUIUIMHBI BHECEHBI HM3MCHCHHS/OOHOBICHUS W
YTBEPXkKICHBI Ha 3acelaHuu Kadepol:

Ne i

1M1
OOHOBJICHHUSA
PIIT

XapakTep u3MeHeHUii/00HoBIeHU
€ YKazaHueM pazaesia

HOMep IPOTOKO0.J1a
M JaTa 3aceJaHus
Kadenpsl
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