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1. OBIIUE CBEAEHUSA

y‘-IeGHaSI JUCHUITIIMHA «BrIcnas mareMaTHKa B MOACIIAX CHUCTCM YIIPABJICHUA» HU3YUYACTCA B
YETBEPTOM CEMECTpE.
Kypcosas pabora/KypcoBoii mpoekT — He npeaycMoTpeH(a).

1.1. dopma npomMeKyTOYHOHN aTTECTALUU:
3auer.
1.2,  Mecto yuebHoM nucuuiuinabl B ctpykrype OITOIT

YyeOHass aucuuiminHa «BpIcimas mMaTeMaThka B MOJENSX CHUCTEM YIPABICHUS» OTHOCHTCS K
00s13aTeILHON YacTH MPOTrPaMMBI.
OCHOBOW JUISI OCBOCHHSI JTUCIUIUTMHBI SBJISIIOTCS PE3yJbTaThl OOyYEHHUsS MO TMPEANISCTBYIOIIHM
JUACIUILTAHAM

— Marematuka,
PesynbraTel 00ydeHHs 1O Y4eOHOH MHMCHUIUIMHE, WCIOJB3YIOTCS TPH HM3YYEHUH CIEAYIOINX
JUCIUTIIIMH ¥ TIPOXOKICHUS MMPAKTHK:

— MeTo/1bl HCKYCCTBEHHOTO HHTEIUIEKTA,

— CucreMsl yIpaBieHUs JUHEHHBIMU 00BEKTaMH B IPOCTPAHCTBE COCTOSIHUM;

— MoaenupoBaHue MEXaTPOHHBIX CUCTEM B cpejie Matlab.
PesynbTaThl OCBOCHHS Yy4YeOHOW JHCHMIUIMHBI B JaJbHEWIIEM OyIyT WCIHOJB30BaHBI IIPH
MPOXOXKACHUU Y4eOHON/MPOM3BOACTBEHHON TMPAKTUKA M (WIM) BBINOJHEHUU BBITYCKHON
KBaJIM(DUKALIMOHHOM paboThl.

2. IEJM U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS [1O
JTUCHUIIMHE

Hensimu u3yyeHUs] TUCHUIUIMHBI «BpIciias MaTemMaTHKa B MOJENSX CHUCTEM YIPaBICHUS

SIBJISIFOTCSL .

—  OCBOCHHE TUCIMIUIMHAPHBIX KOMIIETCHIIMH 110 MPUMEHEHHUIO METOJIOB MATEMaTHIECKOTO
MOJICJIUPOBAHUS, PEATU3YIOIIMUX MPOLECC YCTAHOBJIEHUS COOTBETCTBHUS JIAHHOMY pEalbHOMY
00BEKTYy HEKOTOPOM MaTeMaTUYeCKOW MOJIEIH W MCCIEJOBAaHWUE STON MOJAENU ISl TMOJTYyYCHHS
XapaKTePUCTHK PEeaTbHOTO 00BEKTa;

—  #3y4eHHe 0a30BBIX MOHITHN TEOPUH U MPAKTUKUA MOJCIUPOBAHUS TEXHUUECKUX

CUCTEM;

—  HCCIIeJOBaHUE MAaTEMATUUYECKUX MOJIENIe TEXHUUECKUX CUCTEM;

—  (opMHpOBaHHE HABBIKOB PaOOTHI C UHTETPUPOBAHHBIMH CpelaMu JIJIsi MATEeMaTHYECKOTO

MOJICIUPOBAHUS TEXHUYECKUX CUCTEM.



2.1.

DopmMupyeMbIE KOMIIETCHIIMN, HHAUKATOPBI JOCTUKEHHS KOMIIETECHIIUH,

COOTHECEHHBIE C IUIAHUPYCMBIMU pE3yJibTaTaMH O6y‘IeHI/I}I 10 AVCLIUIIIINHE.

Kox 1 HamMeHOBaHHE

Koa m HaumMeHOBaHHe

IInanupyemble pe3yJbTaThI 00y4eHUs!

HHIUKATOpPA
KOMIeTeHIIMH 10 IMCUMILIHHE
AOCTH:KEHHSsI KOMIIETeHIINH
YK-1 NA-YK-1.5 — Ilpumensier MeTOBI MAaTEMATHYECKOTO

CriocobeH ocyIecTBISATh
MOUCK, KPUTHUYECKHUHA
aHaIN3 ¥ CHHTE3
nH(popManuy, TPUMEHATH
CUCTEMHBII MOIXO0/ AT
pelIeHus MOCTaBIEHHbBIX
3amaq

ITocnenoBarenbHOE pelieHue
3aj1a4, BEIPA0OTKA KOHKPETHBIX
ITOPUTMOB U YETKOE
clIeIOBaHueE TUIaHY,
BBICTpauBaHUE KOMOWHAIINH,
MEPEKIIOYCHUE MEXKTY
3aJja4aMu, TIPOCIIEKUBaHNE
MIPUYUHHO-CIIC/ICTBEHHBIX
CBSI3€H, CBA3aHHOCTU U
[EOCTHOCTH JIOTHIECKUAX
onepanun

OMHCaHus 00BEKTOB YIPABIEHHUS CIIOKHBIX
JIMHAMHYECKUX CHCTEM;

— 3HaeT OCHOBBI IIPOTPAMM M METOJIHK
HCIIBITAHUN TEXHUYECKUX CUCTEM;

— Ilpumensier MeTO 161 00PaOOTKH
Pe3yIbTaTOB AKCIEPUMEHTAITEHBIX
WCCIIEIOBAaHUI CUCTEM YIIPABJICHUS C
MIPUMEHEHUEM COBPEMEHHBIX
MaTEeMaTUYECKUX METOHAOB, TCXHHUYCCKUX U
MIPOTPaAMMHBIX CPEIICTB;

— BpricTpanBaeT BO3MOXXHBIC BAPHAHTHI
pelleHus TOCTaBJICHHOMN 3a/1a4H;

— O1eHUBaeT UX JOCTOMHCTBA U
HEJIOCTATKH, OIIPEIIEIISCT CBI3U MEXKIY
HUMU U 0)KHJJAEMBIMHU PE3yJIbTaTaMH HX
penieHus,

— IlpuMeHseT HABBIKM CAMOCTOSITENBHOU
paboThI 1o cOOpy U 00paboTKe
HayYHOTEXHUUYECKUX MaTEPHUAIIOB TIO
pe3yabTaTaM HCCIICTOBAaHUH.

OIIK-1
CrniocobOeH mpUMeHSITh
€CTECTBEHHOHAYYHbIC

NI-OIIK-1.2
Hcnonb3oBanue METOL0OB
MaTEMAaTHYECKOTO aHaJIn3a 1

— I'paMOTHO oLleHMBAET TUI
MaTeMaTHYEeCKON MOJEIIH;
— Omnpenenser napaMeTpsl MOAETIEH AJis

OO0IEHHKCHEPHBIE MOJCIMPOBAHU IIPU PCHICHUH CHCTEM YIIPaBJICHUS TEXHOJIOINYSCKUMU
3HAHUS, METOIbI npo(heCCUOHAIBHBIX 3314 HpoLeCcCaMH.
MaTCMaTHICCKOTO — IIpoBOAUT 3KCIIEPUMEHTAJIbHBIE
aHan3a u HCCIIEAOBAHMS 111 IPOBEPKU
MOJC/INPOBAHUS B 3aIUIICHHOCTH 00BEKTOB C MPUMEHEHHEM
npodecCuoHaTbHON COBPEMEHHBIX MAaTEMaTUYECKUX METO/IOB,
ACATCILHOCTH TEXHUYECKUX U IPOTPAMMHBIX CPEICTB
00pabOTKH pe3yJIbTaTOB IKCIICPUMEHTA,;
— BrageeT onbITOM MPaKTUYECKOM
PpaboThl B UHTEPAKTUBHOU CUCTEME
KomIbloTepHo# anre6psl MathCad.
OIIK-2 NJI-OIIK-2.1 — Hcnonb3yeTr MeToabl MOJIETMPOBaHUS

CriocobeH nMpuMeHsTh
OCHOBHBIE METO/IHI,
CIIOCOOBI U CPEJCTBA
TOJIyYEHHUS, XPAHCHUS,
nepepadoTKu
nHpOPMAaLIUH [TPH
peleHnH 3a1a4
npodeccuoHaIbHON
JeSITeNbHOCTH

IIpumeHeHue pasnuyHbIX
METO/0B, CIIOCOOOB U CPEJICTB
JUTS aHau3a 1 00paboTKH
WHPOPMAIUH [TPU PEIICHUH
MOCTaBJICHHBIX 33124

WJI-OTIK-2.2

Br160p mporpaMMHBIX CpEICTB
JUTSL PEIIICHUS 3a/1a4 B
poOOTOTEXHUKE

00BEKTOB M CHCTEM YIPABIICHHS, METOIBI
pacuera napaMeTpoB MOJIENEN, METOIbI
00paboTKM pe3ynbTaToOB
IKCIIEPUMEHTAITLHBIX UCCIIEIOBAHUH.

— AHanu3upyeT COBPEMEHHBIE METO/IBI
aHaim3a kayecTBa paboTer CAY.

— JleMOHCTpUPYET TOTOBHOCTh
pa3paboTKH MporpamMM HHKEHEPHBIX
PacueToB 10 MPOEKTUPOBAHHUIO
POOOTOTEXHUYECKUX CUCTEM, UX
MOJICCTEM, OTAEIBHBIX 3JIEMEHTOB U
MOJYJIEH.




Kox 1 HamMeHOBaHHE

Kox m HanMeHOBaHHE

IInanupyemble pe3yJbTaThbI 00y4eHUs!

[IpumeHeHre METOI0B
MOJTyYeHUS ¥ XpaHEHUS
UHGOPMAITUH JUTS PEIICHUS
€CTECTBCHHOHAYYHBIX U
OOIIEeNHKEHEPHBIX 3a/1a4 B
001acT poOOTOTEXHUKH

HWH/IHKATOpa
KOMIIeTeHIINH 10 TNCHHILIHHE
JAOCTHKEHHs] KOMIeTeHIIHH
NA-OITK-2.3 — OpueHTHpYyeTCS B BBIOOpE

MIPOTPaMMHBIX CPEJICTB ISl PELICHHUSI
3a/1a9 B POOOTOTEXHHKE.

— TlpumeHsieT METOIbI TOTyYCHUS U
XpaHeHus1 HHQOPMAIIHU JUTS PENICHUS
€CTCCTBCHHOHAYYHBIX U
OOIICHHKEHEPHBIX 3a/1a4 B 00JIaCTH

POOOTOTEXHUKH.

3. CTPYKTYPA U COJEPKAHUE YUYEFHOM JUCIUILINHBI

OO6mast Tpya0E€MKOCTh y4eOHOM AUCUUIUIMHBI IO y4eOHOMY TIJIaHy COCTABIISCT:

10 OYHOM (hopme 0OydeHUs — 3

3.C. 108

qac.

3.1. Crpykrypa yueOHOIN TUCIUIUINHBI Ul 00y4YaroLXcs 0 BUJAM 3aHATHH
(ounast popma oOydeHHUsT)

CTpykTypa H 00beM JUCHHUIIMHBI
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3.2. Crpykrypa y4eOHON JUCIUTIINHBI AJIT 00yYarOIIMXCs IO pa3iesiaM U TeMaM TUCIHUIUIMHBL: (09Has hopma oOydeHUs)
ILiianupyemsie Bunbl yueOHo# paGoThI 5
(KOHTpOJHpPYyeM KonTakTHasi padora 5
ble) pe3yJabTaThl 'S
= Buael 1 (popMBI KOHTPOJIBHBIX
OCBOCHMS: = .
——— - v J 8 MEepONpPHUATHH, oﬁecneqyiBalomne no
. HaumenoBanue pa3iesioB, TeM; ) 2 3 ® 9 A COBOKYITHOCTH TEKYIIH KOHTPOJIb
dopmupyemoii( . o SEo | 2 354dE95H X
o) (hopma(bl) NPOMEKYTOUHOM aTTECTALUU 2 $E| & 3 g 9 S ycrneBaeMoCTH;
" N 5. S A £ 4 E (hopMBI MPOMEKYTOYHOTO KOHTPOJIS
KoMIeTeHu (i) = = = £ A =4 £
= == | 8§33 =8 5 ycreBaeMocTH
U HHIUKATOPOB = % 5| & § = ¥ 9 S
JIOCTHIKEHUS b g = | SSS S22
KOMIleTeHIHii = F3|RASqF30~
YerBepThlil ceMecTp
YK-1: Paznen |. OcHoBHBIE CBeIEHHS O CHCTEMAaX yIPaBJIeHUs U 6 X 12 X 13
HJI-YK-1.5 THIIAX MojaeJIei
OIIK-1: Tema 1.1 3 2 @DopMBbI TEKYIIETO KOHTPOJIS 10 pasaeny |:
NA-OITK-1.2 Knaccudukanus Mogesnei 00beKTOB U CHCTEM YIPaBIICHHS 1 BxoaHO# KOHTPONb 3HaHUH (YCTHBIH
OIIK-2: Tema 1.2 3 2 onpoc).
WA-OIIK-2.1 AHaJIu3 ¥ HHTEPIPETALUS Pe3yIbTaTOB MOJCITUPOBAHUS 2 Pa30op TeopeTHyeCcKOro MaTepHuaa
I/II[-OHK-ZZ _Ha60paT0pHa;{ pa60Ta Ne 1.1 3 2 B (bopMaTe yCTHOﬁ JUCKYCCHH.
NJI-OIIK-2.3 BBeenye B MHTEPAKTUBHYIO CUCTEMY KOMIILFOTEPHOM anreGpul 3 TIpoBepka IMPaKTHYECKOIO 3aJaHUS.
MathCad 4  KonrponbHas pabora.
JlaGoparophast pabora Ne 1.2 3 2
JetictBusi ¢ matpunamu B nporpamme MathCAD
Jlaboparophas padota Ne 1.3 3 2
Jlornyeckue onepanuy B MaTpUYHOi popme
JlaGoparophast padora Ne 1.4 3 3
[ocTpoenne nByX- U TpeX-MEPHBIX TPaQUKOB MATEMATHUECKUX
dynkimit B MathCAD
YK-1: Pa3nen |1. MeTtoapl mocTpoeHus Mojaeei 6 X 12 X 18 @opMBI TEKYLIEro KOHTPOJS MO pasieiy
NA-YK-1.5 Tema 2.1 3 2 I:
OIIK-1: JIuHeiiHbie 1 HenMHENHbIE MoieNH. [[pUHITUIIBI TOCTPOEHUS U 1 BxoaHOU KOHTPOJIHL 3HAHWUHU (YCTHEII
NJ-OITK-1.2 METO/IbI PEIIEHHS] CHCTEM YPaBHEHUH oT1poC).
OIIK-2: Tema 2.2 3 4 2 Pa30op TeopeTHyYEeCcKOro MaTepuaia




ILiianupyemsie Bunbl yueOHoO# paGoThI &
(KOHTpOJIUpPYeM KonrakTHas padoTa 5
bl€) pe3yJabTaThl 'S
=% Buabl 1 popMbI KOHTPOJIBbHBIX
OCBOEHM: = i 06
— _ L J 8 MeponpusTHii, oGecreunBatoIie Mo
. HanmeHoBaHue pa3nesoB, TeM; v 2 3 " 9 A COBOKYNHOCTH TeKYIIHH KOHTPOJIb
dopmupyemoii( o 3 g o = 3 g il g
) (opma(b1) MpOMeKYTOUHON aTTeCTALMHA g g g S = g 1 g yCIIeBAEMOCTH;
. R S - - - (OpMBI NPOMEKYTOUHOT0 KOHTPOJISI
KoOMIeTeHuum(if) < 5= £ = d S
= = S =3 = 4 o yCIIeBaeMOCTH
W UHUKATOPOB = 2 E S § = < g S
JIOCTHIKEHUS g = = | §S73 22 2¢g
KOMIeTeHIMii = ES | RS =470 =
NA-0OI1K-2.1 OrnpeneneHus nmapameTpoB MO, ONUCHIBAEMBIX B (hopMaTe YCTHOM JIUCKYCCHHU.
NA-OI1IK-2.2 nmud dhepeHnruanbHBIMI ypaBHeHUSIMU. O0paboTKa pe3yabTaToB 3 IIpoBepka mpaKTUYECKOTO 33aHMUS.
NA-0OI1K-2.3 MOJICTTMPOBAHHMS 4 KouTposbHas pabora.
Jlaboparophas padora Ne 2.1 3 4
Pemenne anrebpanyeckuii ypapuenuii B MathCAD
Jlaboparopnas padora Ne 2.2 3 4
Juddepennuposanue u naTerpuposanue 8 MathCAD
Jlaboparophas padora Ne 2.3 6 4
Penienue nuddepeHmanbHpIX YpaBHEHUH
Pa3nen |11. UccienoBanne MmaTeMaTH4ecKUX Mojesei 4 X 10 X 18
YK-1: Tema 3.1 2 3 @opMBbl TEKYILIET0 KOHTPOJIS MO pa3ieiy
NA-YK-1.5 Pa3paboTka 3TanoB MaTeMaTu4ecKoro MoJIeTUPOBaHHUS 11
OIIK-1: 00BEKTOB M CHCTEM YIPaBJICHHSL. 1 BXoaHO#M KOHTPOJIH 3HAHMIA (YCTHBIN
NA-OIIK-1.2 Tema 3.2 2 3 o1poc).
OIIK-2: [MocTpoeHne MaTeMaTHYECKUX MOJIEIICH TUITOBBIX OOBEKTOR 2 Pa30op TeopeTuueckoro Marepuaia B
NA-0OI1K-2.1 YIPaBJICHUSI X UX UCCIICJIOBAHUE. (dhopMaTe yCTHOM JUCKYCCHH.
NA-OIIK-2.2 JlaGoparopHas paGora Ne 3.1 2 3 3 IlpoBepka NpakTUYIECKOTO 3aqaHusl.
NJa-OI1K-2.3 OCHOBHBIE METOJIBI UCCIIEAOBAHNUS MOJIEIICH. 4  KontponpHas pabora.
Pacuer nieHTHOUKAIIMOHHBIX MOJIeNel 00bEKTa YIpaBICHHS
JlaGopaTtopHas pabota Ne 3.2 2 3
Pa3pabotka asropuTMa ucciae10BaHUsI MaTEMaTHUYECKUX
Mozieset 00BEKTOB U CUCTEM yrpaBieHusa. Onenka
aJICKBATHOCTH MOJIEITN
JlaGoparopnast pabota Ne 3.3 3 3




ILiianupyemsie Bunbl yueOHoO# paGoThI &
(KOHTpOJIUpPYeM KonrakTHas padoTa 5
bl€) pe3yJabTaThl 'S
=% Buabl 1 popMbI KOHTPOJIBbHBIX
OCBOEHM: - ..
—_— o J & MepOonpHuATHIA, 00ecTeYnBaIOIIE 10
. HaumenoBanue pa3aesioB, TeM; v 2 S = 9 5 COBOKYNHOCTH TeKYIIHH KOHTPOJIb
¢opmupyemoii( Ny = o 3 = s 4 E
) ¢opma(bl) MPOMEKYTOUHOH aTTECTALUN = 20 §~ § Z q g YCIIEeBAE€MOCTH;
. . eT | 827 24 5 (hopMBbI MPOMEKYTOUYHOTO KOHTPOJISI
KoOMIeTeHuum(if) < 5= £S3% =4 S
= = N = = H o ycneBaeMoCTH
U UHIUKATOPOB =1 2 E S § S g9 8
] ]
JIOCTHIKEHUS g S | §S3 22 2¢g
KOMIeTeHIMii = ES | RS =470 =
[IporpammHBbIe cpencTBa MOAEIUPOBAHUS U UCCIIETOBAHUS
MOJEIIEH.
Jlaboparopnas padora Ne 3.4 3 3
Annpoxcumanus u o0padotka HabmoaeHuit. [locTtpoenue
3aKOHOB pacOpeeIICHUs CIIyYalHbIX BEITUYUH
3auer X X X X 9 Hrorosasi KOHTpOJIbHAS paboTa
HUTOTI'O 3a yeTBepTHIii ceMecTp 16 34 58
HNTOI'O 3a Bech mepuon 16 34 58




3.3.  Kparkoe conepkanve y4eOHON TUCIUTLTUHBI

Ne LR DS P L Conep:xanue pasjeia (TeMbl)
TEMbI JUCHHUITJINHBI

Pazgean | OcHOBHBIE CBeJIeHUA 0 CHCTeMaXx YIPaBJIeHHS M THNIAX MojeJei

Tema 1.1 Kiaccudukanus Mmoaenei MogenupoBanue Kak MeToa ucciieqoBanws. [IpaBuia u 3Tarb
00BEKTOB B CUCTEM monenupoBanus. [lonstue monenu. Knaccudukanus moaenei.
yIpaBJICHUS ITonsitre cucremsl. [IpUHIMIIBI CHCTEMHOTO MTOAXOAA.

Kiraccndurkarus cuctem. Kimaccudukanms Moaenelt cucteM
yrpasieHus 1o GopMe MaTeMaTHYECKOTO OMTUCAHUSL.

Tema 1.2 AHanus 1 UHTepIpeTanus IIpoBepka afekBaTHOCTH MOJIENH. DKCIIEPUMEHTANIbHbIE
pe3yIbTaTOB (baxTopHBIE MOJENHN U UX 0coOeHHOCTH. [IpruHIMITEL
MOJEJIUPOBaHUS IUTaHUPOBAHUS KcIiepuMenTa. [lnan sxcneprumenra.

PerpeccuoHHBII aHauU3.

Paznen Il MeToabl OCTPOEHUs1 Mo eJieit

Tema 2.1 JIunelinble U HENUHENHBIE YucneHHOe pelieHre CUCTEMBI IMHEHHBIX anreOpandecKux
Mojenu. [IpuHuumnsl ypaBHeHUM. YHCIIEHHOE pELIEHNE HEIMHEMHBIX
MOCTPOCHUS U METOJIBI anreOpandeckux ypaBHeHUi. CHMBOJIBHOE PELICHNE
pEIIeHus CICTEM YpaBHEHUH | HENWHEHHBIX alreOpandecKux ypaBHeHH. Pemenne

anreOpanveckux ypaBHCHHUN B aHATMTHUSCKOM (CUMBOJILHOM)
¢dopme. Pemienne cucteM THHEWHBIX YPaBHEHHIA.

Tema 2.2 Onpenenenust mapameTpoB YucneHHoe U CUMBOJIbBHOE T PepeHIIMPOBAHUE U
MOJICIICH, OTIICHIBACMBIX HHTErpUpoBaHue. Pemenue nuddepeHInansHbpIX ypaBHEHUH
muddepeHIranbHBIMU pa3IHMYHBIMU MeToaMK U QyHKIHsIMHU B iporpamme MathCad.
ypaBHeHusiMU. O6paboTKa
Pe3yIbTaTOB
MOJIETTUPOBAHUS

Paznen |11 | UccnenoBanne MmaTeMaTH4eCKHX MOIeJIeii

Tema 3.1 PaspaboTtka 3Tamnon OCHOBHBIE POTPaMMHBIC HHCTPYMEHTAJIBHBIC CPEICTBA
MaTeMaTH4YeCKOTO MOJICIIUPOBaHUsI OOBEKTOB U CUCTEM yIipaBiieHus: Matlab.
MonenrpoBanus 00sekToB 1 | [Ipumenenne Simulink mis MmonenupoBanus 0OBEKTOB U
CHCTEM YIPaBIICHMSL. CHCTEM YIPaBIICHMUSL.

Tema 3.2 IToctpoenue OcCHOBHBIE IPUHIIUIIBI HCCIIETOBAHUS MaTEMaTHYECKUX
MaTeMaTHYECKUX MoJieiei Mojiejieit 0OBEKTOB M CUCTEM yIpaBiieHus. [lacCuBHBIN 1
TUIIOBBIX OOBEKTOB AKTUBHBIHN SKcriepuMeHT. OCHOBBI TEOPUH IIJIAHUPOBAHUS
YIpaBIeHUS U UX 9KCIIEPUMEHTA.

WCCJIEJIOBAHUE.

3.4.  Opranuzaius caMOCTOATEIbHONU PabOThl 00yUYAIOITUXCS

CamocrosiTenpbHasi paboTa CTyJeHTa — 00s3aTeNbHas 4acTh 00pa3oBaTEbHOTO MpOIecca,
HarpaBJIeHHas Ha Pa3BUTHE TOTOBHOCTH K MPO(PECCHOHATILHOMY M JIMYHOCTHOMY CaM00Opa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JATbHEHIIETO 00pa30BaTEIBHOTO MapIIpyTa U MPOPEeCCHOHATBHON Kapbephl.

CamocrodrenbHas paboTa 00y4aroLIMXcs MO TUCHMIIMHE OpraHU30BaHa KaK COBOKYITHOCTh
AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECIEeYMBAIONINX YCIIENTHOE OCBOCHHE
JUCLUATUIMHBL.

AynutopHas camocTosiTellbHasg paboTa 0OydaromMXCsl MO AMCLUMILIMHE BBIMOJHSAETCS Ha
y4eOHBIX 3aHATHSX [0 PYKOBOJCTBOM TMpENOAaBaTeNis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNnbHas paboTa 00y4aromuxcsi BXOJUT B 001uii 00beM BpEMEHH, OTBEACHHOTO YUeOHBIM
IUIAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYETCs PACIUCAHUEM YUeOHBIX 3aHATHH.

BreaynuropHas camoctosaTenbHas paboTa 00ydarmuxcs — IulaHupyeMas yaeOHasi, HayqHo-
UCCIeIoBaTebCKast, pakTHuyeckas padboTa o0yyaromuxcs, BEIIOJIHAEMAast BO BHEAYyAIUTOPHOE BpeMs
10 3aJIaHUI0 ¥ TIPH METOJNYECKOM PYKOBOJICTBE IPETOAABaTENs, HO 0€3 ero HemoCpeACTBEHHOTO
y4acTHsl, paCUCaHueM YUeOHBIX 3aHATUN HE PEerJIaMEHTUPYETCS.

BueayauropHas camocTosiTenbHast paboTa 00y4yaronuxcsi BKIIOYaeT B ceOs:




— TMOATOTOBKY K JICKIUSM, IPAKTHYECKUM U 3a4ETY,
— M3y4YeHHe y4eOHBIX TOCOOMIf;

— H3YYCHUC paS,He.TIOB/TeM, HCBBIHOCHMMbBIX Ha JICKODMU MW IPAKTHYCCKUC 3aHATHUA
CaMOCTOSATEIIBHO,

— TIPOBECHUE UCCIIEIOBATEILCKUX PadoT;

— H3YYCHUC TCOPCTHUYCCKOIrO MW IMPAKTUYCCKOro Marcpuaja 110 PCKOMCHIOBAHHBIM
HCTOYHUKAM,

— IIOAT'0OTOBKA K KOHTpOJ’IBHOﬁ pa60Te H T.II.,
— BBIIIOJJHCHHUEC UHAWBUAYAJIBHBIX SaHaHHﬁ;
— IIOAT0OTOBKA K HpOMe)I(YTO‘{HOI;'I aTTéCTallii B TCUCHHUEC CEMECTPA.

CamocrosarenbHass pabora 0OydaroOmMXCsl C y4acTHEM TIpernojaBarenss B (opMmMe HHOM
KOHTaKTHOM paloThl MpeaycMaTpuBaeT TPYNNOBYIO U (WIM) HWHAMBUIyalbHYIO paboTy c
00yYaromuMUCs U BKITIOYAET B ceO0sI:

— MpPOBEJEHWE WHAMBUAYAJIbHBIX W TPYNIOBBIX KOHCYJbTAlUH IO  OTACIbHBIM
TeMam/paszienam AUCHUTUIHHBL

— IIPOBCACHUC KOHCYJIBTaI_[I/II;'I nepea 3a4€ToM I10 HeO6XO,Z[I/IMOCTI/I.

HepequL paS,I[CJ'IOB/TeM/, INOJHOCTBIO HJIHM YaCTHUYHO OTHCCCHHBIX Ha CaMOCTOATCIIHLHOC
N3YYCHHUC C MOCICAYIOINIUM KOHTPOJICM!

Buabl u gopMbl .
HaumeHoBaHHe pa3aena KOHTPOJIbHBIX 2
/TeMbl I CHUILIHHBI, MepOonpusiTHii §
Ne nnn BBIHOCHMBbIE HA 3aganus 1Jis1 CAMOCTOSATEILHOM padoThI (YUYMTBIBAKOTCS E
CaMOCTOSITEJILHOE NpH npoBeJeHny | S
u3ydyeHue TeKyIIero ]
KOHTPOJ151) ==
1. [TnanupoBanue [MoaroroBuTh pedepar YcrHOE 4
3KCIICPUMEHTOB TSI cobeceoBaHUEC
peLICHUS 10 pe3yJbTaTam
JKCTpEMaJbHBIX 3a7a4. BBITTOJTHEHHOM
paboThI

3.5. [IpuMeHeHHe >IEKTPOHHOTO 00YUCHHUsI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUN

Peanmzanus nporpaMMbl y4eOHOH AUCITUTUIMHBI C IPUMEHEHUEM JIEKTPOHHOTO O0YYEHUS U
JMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH perlaMeHTUPYETCs IeHCTBYIOIIMMHU JTOKaIbHBIMU
aKTaMH YHHBEPCHUTETA.

VueOHas 1eaTeIbHOCTh YaCTUYHO MPOBOIMTCS Ha oHnaiH-1atgopme Moodle, Google meet
3a CYeT MPUMEHEHUS Y4eOHO-METOAMYECKIX dIIEKTPOHHBIX 00pa30BaTeNIbHBIX PECYPCOB:

HCIO0JIb30BAHHE 00beM, BKJIIOYeHHE B YUeOHBbIH
ucnoans3oBanue 30 u 10T
90 u 10T qac npouecc

o0yyeHune yueOHO-METOANYECKUE IIEKTPOHHbIE OpraHu3alus

¢ BeO-TIOZIEP)KKON | 0Opa3oBaTesIbHBIE PECYPCHl YHUBEPCUTETA CaMOCTOSITETIbHOM PadoThI
1 xareropun oOyJaronmxcs
y4e0HO-METOMYECKHE IIEKTPOHHBIE B COOTBETCTBHU C
o0pazoBarejbHbIe PeCypChl YHUBEPCUTETA pacnucanueM
2 KaTeropuu TEKYIIeH/TIPOMEKYTOUHOU

aTTeCcTaluu

D0P ob6ecreunBarOT B COOTBETCTBUH € IPOTPaAMMOM TUCIUTUIMHBL:



— OpraHu3alUI0 CAMOCTOSITEILHOM paboOTHl O0YyYaromerocs, BKIOYas KOHTPOJIb 3HAHUMN
oOyuarotierocst (CaMOKOHTPOJIb, TEKYIIHA KOHTPOJIb 3HAHUI U TPOMEKYTOUHYIO aTTECTAIUIO),

— METOJUYECKOE COMPOBOXKICHUE W JOMOJHUTENIbHYI0 HHMOPMAIIMOHHYIO TOAJIEPKKY
3IEKTPOHHOTO 00yUeHus (JOTOIHUTEIbHbIE YueOHbIe U UH(POPMAIIMOHHO-CITPABOYHBIE MAaTEPHAIIBI).

Texymas u nNpoMeKyTouHasi aTTeCTaluy 110 OHJIAMH-KYpCY NPOBOJSATCS B COOTBETCTBUHU C
rpadukoM ydueGHOro Mpoliecca U pacliCaHUEM.
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U HIKAJIA ONEHUBAHUA

4.1. CooTHeceHUE IUIAHUPYEMBIX PE3yJIbTAaTOB 00YUYEHUs C YPOBHIMU C(HOPMUPOBAHHOCTH KOMITETEHIUU(11).

YPOBHH [ OHeHKa B IToxa3zaTenn YpoBHSA Cq)OpMI/IPOBaHHOCTPI
c¢()OpMHPOBAHHOCTH KOJIU4eCTBO NATHOAILHOM = = =
KoMIleTeHnu(-i) 0a/1J10B CHCTEMe YHHBepCaIbHO(-bIX) o0uenpogdeccHoHaIbLHOM(-bIX) npodeccuoHaTbHOH(-bIX)
B 100-6a11bHOi [0 pe3yJbTaTaM KoMneTeHNuH(-i) KOMIIeTeHUHi KOMIIeTeH UK (-i)
cucTeMe ’ll“)e}()}:llleﬁ u YK-1: OIIK-1:
10 pe3yJbTaTaM MPOMEKYTOYHOM NA-VK-1.5 I/II[—OH.K-l,Z
TeKyIel 1 aTTecTaluu OIIK-2:
NPOMEKYTOYHOI NA-OIIK-2.1
aTTecTAlUH HJI-OIIK-2.2
NI-OIIK-2.3
BBICOKHIA OTJIUYHO/ OO0yyarouiics: OO0yyarommiics:

3a4TeHO (OTJINYHO)/
3a4TEHO

— TMPUMEHSIET METOJbI
MaTEeMaTHYECKOTO OTTUCaAHUS
00BEKTOB YIIPABICHHUSI CIOMKHBIX
JIMHAMHUYECKHUX CHUCTEM;

— 3HAeT OCHOBBI IPOrpaMM U
METOJIMK UCITBITAHUMN
TEXHUYECKHUX CUCTEM;

— TIPUMEHSIET METOIBI
00paboTKH pe3ynbTaToOB
AKCTIEPUMEHTATBHBIX
HUCCJIEIOBAHUN CUCTEM
YIPABJICHUS C IPUMEHEHUEM
COBPEMEHHBIX MAaTEMaTHIECKIX
METOJIOB, TCXHUYECKUX U
MPOrpaMMHBIX CPEJICTB;

— BBICTPaBaET BO3MOXKHBIC
BAPUAHTHI PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

— TPaMOTHO OIIEHUBAET THUTI
MaTeMaTHYeCKON MOJEIIH;

— OmpeJeIsIeT napaMeTphbI
MoJeJIeH 719 CUCTEM
praBHCHI/IH TEXHOJIOI'NYECCKUMHU
IIPOIICCCAMHU.

— IPOBOAUT
JKCIIEPUMEHTAIbHBIE
WCCIIeIOBAHUS IS TPOBEPKHU
3aIUIIEHHOCTH 00OHLEKTOB C
HpI/IMeHeHI/IeM COBpeMeHHLIX
MaTeMaTHUYECKUX METOOB,
TCXHUYCCKUX U HpOFpaMMHBIX
cpeacTB 00paboOTKH Pe3yIbTaTOB
JKCIIEPUMEHTA,;

— BIIAJIEET OILITOM
MIPaKTHYECKOH paboTHI B
HWHTEPAKTUBHON CUCTEME
KOMITBLIOTEPHOH anreOpbl
MathCad.
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— OIICHUBAET MX JIOCTOMHCTBA U
HEJOCTaTKH, ONPEIeIISIeT CBI3U
MEXIy HUMH U OKHIaeMBbIMU
pe3yabTaTaMH UX pELICHUS;

— TPUMEHSIET HAaBBIKU
CaMOCTOSITETbHOM PaboThI O
cbopy u 06paboTke
HAYYHOTEXHHYECKHX
MaTepHajoB MO pe3yabTaTam
HCCIIEAOBAHMM.

MHOBBINIIEHHBIA

xopormo/
3a4TEeHO (XOpoIo)/
3a4TCHO

OO0yyvaromuics:

— 000CHOBaHHO M3JIaraer,
AHANIBUPYET U CHCTEMATH3UPYET
W3y4YEHHBIH MaTepHall, 4To
MpeAnoaaraeT KOMIUIEKCHBINA
XapakTep aHam3a MpoOIeMBl;

—  BBIIEISIET
MEKIMCLIUILIMHAPHBIE CBS3H,
pacIio3HaeT U BBIIEISIET JICMEHTHI
B CHCTEME 3HaHUi, IPUMEHSET UX
K aHAJIU3Y MPAKTUKH;

— TpPaBWIBHO IPUMCHSIET
TEOPETHYECKHUE TIOJIOKEHHS TIPH
peLIeHNH TPaKTHYECKUX 3a1a4
po(hecCHOHATEHOM
HAaIIPaBJICHHOCTH Pa3HOro YPOBHs
CJIO’KHOCTH, BJIAJICET
HEOOXOJUMBIMH JUISI ATOTO
HaBBIKaMH U TIPHEMaMU;

— OTBET OTPaKAET IOIHOE 3HAHUE
Marepuaia, ¢ He3HaUNTeIbHEIMU
poOeaMu, T0MMyCKaeT
CIMHIYHBIC HETPYObIe OMIMOKH.

OO0yyvarormuiics:

— JIO0CTaTOYHO MOJPOOHO,
TPaMOTHO H TIO CYIIECTBY M3Jaraer
M3y4YeHHBIH MaTepual, NIPUBOIUT U
PacKphIBaeT B TE3UCHOU (opme
OCHOBHBIE TIOHATHS;

— JIOIYCKaeT eMHUYHbIC
HerpyOble OLINOKY;

— JIOCTaTOYHO XOPOIIIO
OpPHEHTHpYeTCA B Y4eOHOM 1
npodeccHoHaTBHOM TUTEepaType;

0a30BbIi

YAOBJIETBOPUTEIHHO/
3a4TCHO

OO0yyaromuiics:
— HCHBITBIBAET CEPLEZHBIE
3aTPyAHEHUS B IPUMEHEHUHU

OO0yuaromuiics:
— JIGMOHCTPHPYET TCOPETUUCCKHE
3HAHUS OCHOBHOT'O Y4eOHOTO
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TEOPETHUYECKUX MOJIOKEHUH TTPH MaTepuana JUCUUIUIMHBEL B 00BbeMe,
PEIICHUH IPAKTUIECKUX 3312 HEOOXOIUMOM IJISl TAITbHEHIIIETO
podhecCHOHATEHOM ocoernns OITOII;
HaIpaBJI€HHOCTH CTaHIaPTHOTO — JEMOHCTpHUpYET

YPOBHSI CJIOXKHOCTH, HE BJIAJICET (parmMeHTapHBIE 3HAHUSI OCHOBHOM
HEOOXOJUMBIMH JUISI ATOTO yaeOHOH INTepaTypsl IO
HaBbIKaMH U IpUéMamu; JTUCLUILINHE;

— OTBET OTpaXkaer B IEeJIOM -
c(hopMHUpPOBaHHEIE, HO
coziepyKallye He3HaYNTelbHbIe
poOesbl 3HAHMUS, AOITY CKAOTCS
rpyObIe OMMOKY.

HU3KHHI

HEYJOBJIECTBOPUTEIHHO/
HE 3a4TCHO

OO6yuaromuiics:

—  IEMOHCTPHpPYET (hparMeHTapHbIE 3HAHHS TEOPETHIECKOTO U MPAKTUIESCKOrO MaTepHall, JOIMYCKACT
rpyObIe OMMOKK TIPH €r0 M3JI0KEHNH Ha 3aHATHAX M B XOJ€ TPOMEXYTOYHOM aTTECTAIMHT;

—  HCIBITHIBACT CEPHE3HBIC 3aTPYTHCHUS B IPUMEHEHHH TCOPETHICCKUX MOJIOKESHUH PU PEIICHUN
MPAaKTHYECKUX 3a1a4 Ipo(eCCHOHaIBHOM HATPAaBIEHHOCTH CTAHIaPTHOTO YPOBHS CIIOKHOCTH, HE
BJIaJieeT HEOOXOAUMBIMH JIJIs1 3TOTO HABBIKAMU U NIPUEMaMHU;

—  BBINOJHACT 33J[aHUs TOJIBKO MO 00pa3ily ¥ MoJ pPyKOBOACTBOM IIPETIOIaBaTelIs;

—  OTBET OTPaXKaeT OTCYTCTBHE 3HAHMI Ha Oa30BOM YPOBHE TEOPETHIECKOTO U MPAKTHIECKOTO MaTepraa
B 00beMe, HeoOXO0AUMOM JUIs JajibHeHel yueosl.

5.

OIIEHOYHBIE CPEJCTBA JJI5I TEKYIIETO KOHTPO.JISI YCIIEBAEMOCTH Y ITIPOMEXKYTOYHOM
ATTECTAIMH, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCHA

[Ipu npoBeneHNN KOHTPOJISI CAMOCTOSITENILHOM paboThl 00yYaromMXCsl, TEKYIIEro KOHTPOJISI U TPOMEKYTOUYHOM aTTeCTalluy MO Y4eOHO! JUCIUIIINHE
«BpIcmIas MaTeMaTHKa B MOJIEJISIX CUCTEM YIIPABJICHUS» IPOBEPSETCS yPOBEHBb C(HOPMUPOBAHHOCTH y 00YUAIOIINXCS KOMIIETEHLIMH U 3aIlJIaHUPOBAHHBIX
pe3yIbTaTOB OOYYEHUS IO AUCIUILTNHE, YKa3aHHBIX B pasjelie 2 HaCTOSIIEH MPOrpaMMBbl.

5.1.

q)OpMBI TCKYIICTO KOHTPOJIA YCIIEBACMOCTH, MPUMEPBI TUITIOBBIX SaHaHHﬁ:

Ne it

®opMBI TEKYIIero KOHTPOJIs

IIpumMepbI THNOBBIX 3aAHUI

JlaGoparopnas padora Ne 1.1 BBenenne B HHTEPaKTHBHYIO CUCTEMY KoMIbloTepHoi anreopsl MathCad.
3HaKOMCTBO ¢ MaTeMaTtnieckuM penakropom MathCAD:

- u3y4eHue 3neMeHToB uarepdeiica MathCAD,;

- paboTa ¢ IJIaBHBIM MEHIO U C MATEeMaTHYECKON MaHeJbIO;
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepsbl THNIOBBIX 3aJaAHUI

- paboTa ¢ TaHeNbI0 KaJIbKyJIsATOPa;

- pellieHue MPOCTEHIIINX MaTeMaTHUECKUX MTPUMEPOB;

- BBITIOJTHCHHE CaMOCTOSITEIIBHOTO 3a[aHHsl, COTVIACHO HOMEPY BapHaHTa.
Ilpumeput 3a0anuii.
1) CaMoCTOSTENbHO BEIYMCIINTE:

el +./47 + 56° + 5in(0.6)

e'> + V47 + 56° + sin(0.6)
2) CaMOCTOSITEIIbHO BBIYHCIIHTD APO0b:
5% |—6]+4
g2
3) Bsruncauts GyHkimio y= 3x*-7x3+4x2-9x+2 ma x = 0,0.5, .. 3.
4) BbuUCIUTh QYHKIUIO JBYX TMEPEMECHHBIX Z = 3x% +4y? + 8 s 3Hadenuit x= 1, 1.5,..5 u ans
snauenwuii y = 0,0.5, .. 5.

JlaGoparopHas padota Ne 1.2

JetictBus ¢ matpuiamu B nporpamme MathCAD.
ean:
3HakoMcTBO ¢ naHesnpio MaTpuna B MathCAD:
- U3y4YeHHe CIOCO00B MPUMEHEHHSI BCTPOCHHBIX (DYHKIINH;
- paboTa c maHe b0 MaTPHULIA;
- JeMCTBUS HAJ MaTPULIAMHU.
Ilpumeput 3a0anuii.
3ananme 1. BBeaure n1Be npou3BOIbHBIE MATPULIBI U IEPEMHOXKBTE HX.
ObpareHne 1 BEIYUCICHUE ONPEAETUTEIST BO3MOXKHO TOJIBKO JJIsl KBaAPAaTHBIX MATPHLL.
3aganme 2. BeeguTe MpoM3BOIBHYIO KBaJIPaTHYIO MATPHUILy, HAWAUTE 0OPAaTHYIO € W BBHIYHCIIUTE
onpelnenuTeNb. TpaHCIOHHPYWTE 3aJaHHYIO MaTpully. BBIIOJHHUTE 3TU  ACHCTBUS, HCIOJbB3YS
BBIILIETIEPEYNCIICHHBIE KHOIIKM BCTPOCHHBIX OIIEPaTOpPOB.
123
C=1434
\7 8 9/
3aganme 3. HaliTi crayisipHOe W BEKTOPHOE IMPOU3BENCHUS ABYX 3aJaHHBIX TPEXAIEMEHTHBIX
BeKTOpoB X 1 Y
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Ne DopMBbl TEKYLIET0 KOHTPOJISI IIpumepsbl THNIOBBIX 3aJaAHUI
10 17
E=|2 Y=|4
\3) 9/

JlabopaTtopHnas pabota Ne 1.3

Jlornueckue onepanun B MaTpUIHON (hopme.
Lenb: BBIOTHATH JIOTHYECKHE ONIEPAIIUN B MATPHIHON (hopMe.
Ilpumeput 3a0anuit.
3aganue 1. BemmomHUT, B MaTpuyHOW (GoOpME YETHIPE JIOTHUECKHE OMepalui: TUIBIOHKIIUIO,

KOHBIOHKITHIO, HcKirodaromee WMJIM (HepaBHO3HAYHOCTH), WHBEPCHIO BEKTOpoB A u B. OOBsSCHUTH
IMMOJIYy4YCHHBIC PE3YJIbTAThI.

BapuanTt Bektop A BekTop B
1 11000011 10101001
2 10011100 10100100
3 11100010 10100100
4 11001100 10100100
JlaboparopHast paborta Ne 1.4 [TocTpoeHue qByX- U TpeX-MEepHBIX rpadukoB MaTeMaruueckux ¢ynkimii B MathCAD.

Henan:
3nakoMCTBO ¢ nanesbio I'paduku B MathCAD:
- U3yUYCHHE CIIOCOO0B TTOCTPOSHHSI IBYMEPHBIX U TPEXMEPHBIX I'PaQHKOB;
- pabora ¢ MeHI0 (hOpMATUPOBAHUS;
- IOCTPOCHUE I'PaGHKOB PASTHIHBIX ()yHKIIUH.
Ilpumepul 3a0anuii.
1) CamocrosTensHo moctpouTs rpaduk AByx Gpynkmmit: Y(X)= 2sin?(x) u z(X)=5c0s*(x) B npenenax 0<=
x<= 20.
2) CamocTosTeNnbHO MocTpouTh rpaduk Gpynkuun z (X,y) = 3x3 - 4y? nia 0 <= x <=3, 0<=y <=4.
3) Tlocrpoiite rpaduk GyHximu Ha uaTEpBane x ot — 10 g0 10.

Ne BapuanTa DyHKUMSA
1 f(X)=x3-9x?+24x-15
2 f(x)=-x3-12x2 -45x+51
JlaGopatopHas pabota Ne 2.1 Pemenne anredpanyeckuit ypasuenuii B MathCAD
Hean:

Hayuutbcs pemars nuHeiHbIe anreOpanyeckue ypasaenus B MathCAD:
- YUCJICHHOE PEIICHUE CUCTEM JIMHEHHBIX anreOpandeckux ypaBHeHUH;
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepsbl THNIOBBIX 3aJaAHUI

- pellIeHne CUCTEM JIMHEHHBIX alre0panvyecknx YpaBHEHHH B MATPUIHOHN Qopme;
- YUCJICHHOE PEIlICHUE HEIMHEHHBIX alre0pandecKuX ypaBHCHHIA,
- pEIICHUE CHCTEM JIMHEHHBIX aareOpanvyecknx ypaBHCHHUN B CUMBOJIBHOU (hopMe;
- pelIeHre HeMMHEWHBIX ypaBHEHH B CHMBOIIEHOM (hopMme.
Ilpumeput 3a0anuii.
1) CaMoCTOSITEIbHO PEIINTE MPUBEICHHBIC HIKE CUCTEMbI YPABHEHUI:
3X+5y-9z+2k-7t=91
13x-4y-7z-3k+4t=12
19x+y+8z-2k+9t=50
7x+12y-8z+k+10t=32
16x+15y-4z+3Kk-2t=85

2) Cucrema JMHEHHBIX anreOpaMuyeckux YypaBHEHUH 3agaHa Matpuued M
K03(QULIMEHTOB U BEKTOPOM V NpaBbIX yacTell. HaliTh aHanuTuueckoe pereHue.
04 03 53 -12) 10
56 -29 04 16 0.1
M= Vo=
-84 98 118 —43 0.01
L72 -36 91 45 ) | 0001

Jlaboparopras pabora Ne 2.2

Nudbbdepennuposanne u uaTerpuposanue 8 MathCAD

Hean: HayunTHCS TPOU3BOIUTH MU depeHiupoBanre u uaTerpuposanue B MathCAD.
Ilpumepul 3a0anuii.

1) HaiiTi CaMOCTOATENBHO TIEPBYIO, BTOPYIO U TPETHIO POU3BOHBIC TS (DYHKIIHIA:
y=7x®+9x*+5x + 8

y =3x+10x 2
2) Breruucinute caMoCcTOSATENIHHO HWKCTIPUBCACHHDBIC MHTCT PAJIbL
A4) b)
y =5x% +9x? y = 5sin x +8c0s4x
a=4, b=9 a=0, b=5

JlaGoparopnas padora Ne 2.3

Pemenne nuddepeHnnanbHbIX ypaBHEHUH
Ieab: OCBOMTH METO/IbI PEIlIeH s 0OBIKHOBEHHBIX AU depeHImansHbix ypasHenuii B Mathcad
Ilpumepul 3a0anuii.
1) Hcnonp3ys BcTpoeHHyro (yHKumio 0desolve pemmuTh cienyroliee HEITHMHEHHOEe OOBIKHOBEHHOE
JuQdepeHInaIbHOE YpaBHEHHE BTOPOTO MOPSAKA C HYJIEBBIMU HaYaJIbHBIMH YCIOBHUSIMH:
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepsbl THNIOBBIX 3aJaAHUI

100y +10(y")+101y=50 =2
2) PermnTh caMOCTOSITENEHO NPHUBEICHHBIE HIKE CHCTEMBl YPAaBHEHHH IEPBOTO NOPSIKA:
1. Y (X)+y(x)z(x) +8x =0 2. u(w®) +u®)-3t=0
2 (x) +8z(x) -10=0 wt) —wt) +t2=0
y(0)=1 u()=0
z(0) =5 w(0)=0
3) Pemute 8 MathCAD nuddepenimansHoe ypaBHEHHE BTOPOTO MOPSIIKA

T2 d? y/dt? + £ T dy/dt +y =0,
npu HavyanbHbIX yeinoBusx to=0, Y(to) =1, dy/dt (to) =0 u 3amanHbIX 3HaUeHUsAX mapameTpoB T=10, &
=0.5.

JlaGopartopHas padota Ne 3.1

OCHOBHBIE METOBI UCCIIETOBAHNUA MOIETIEH.
Pacder naeHTHPUKAITMOHHBIX MOJIeICH 00BEKTa YIIPaBICHHUS

Jlaboparopras pabora Ne 3.2

Pa3paboTka aaropurMa ucciieA0BaHUA MaTeMaTHIECKUX MoJieJiel 00bEKTOB U cucteM ynpasieHus. OneHka
aJIeKBaTHOCTH MOJEITH

JlaGoparopHas padota Ne 3.3

IIporpaMMHBIE CpesICTBa MOAECTUPOBAHMS U UCCIIEA0BAaHUS MOJIeNeH.

JlaGoparopHas padota Ne 3.4

AmnmpoxcumManst 1 00pabotka HabmoneHnid. [TocTpoeHne 3aKOHOB pacIipeeNICHUs CTyYaifHbIX BETMYUH
eab: mo3HakoMHUTCsE ¢ MeToamu anmpokcumanuu Gyukiuii B MathCAD. HayunTthest HCIIOB30BaTh
METOJIBl pacyeTa CTATUCTHYECKUX (DYHKIMH 1 aHAIN3a JaHHBIX.

Ilpumepot 3a0anuil.
1) BbIUMCIUTh KOPPEJALHOHHBIH MOMEHT U KO3(DOHIMEHT KOPPEIAlHd I10 3aIaHHBIM
pean3aysM CIyYaiHbIX BEJIUYUH X, Y H Z, W.
(10}
11

12
(76841 (314 13

1007
121
144

0833 5635 14 169
33
= 6021 y o= 126 = 15 W= 196
3970 877 16

| 850.0 ) l402 ) 17

[P S R ) {\J
EEgRE

L1s) ||
1361 )
2) Tlo 3agaHHBIM peaar3alisiM CIIy4aiiHON BETMYUHBI X TIOCTPOUTH e TucTorpammy. [IponsBeieHO

500 HaOsmronieHmit. Pe3ynpraThl HAOMIOCHHUI CBEACHBI B CTATUCTUYCCKUH PSL:
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepbl THNIOBBIX 3aJaAHUI

WurepBasl -4:-3 -3;-2 -2:-1 -1; 0 0;1 1;2 2;3 3;4
HaOIIOACHUH

Yucno 6 25 12 133 120 88 46 10
HaOII0ACHUI B
JTAHHOM
HHTEpBaJIC

Yacrora m/n 0.012 0.05 0.144 0.266 0.240 0.176 0.092 0.02
3) Io 3amaHHBIM pe3ynbTaTaM HAONIOJCHUI MOCTPOUTH TIpauK HOPMAIBHOTO 3aKOHA
pacnpeneneHus. BeipaxxeHne 111 HOpMaJIBHOTO 3aKOHA PACIIPEIEICHNS UMEET BU/I:

1 _mm)?
= 202
f(x) st ¥
4) TlocTpouTh 3aKOH Z-pactpeneneaus Puiiepa.
5) Pacmpenencarem ®uiepa ¢ “d1” u “d2” cremensmMu cBOOOIBI HA3BIBACTCS pacIpeeieHUe
F(0), rae

g
Z=5—)

>’

i=1

Konrponbnas padota

1o paszzuerny «OCHOBHBIE CBEJICHUS O
CHCTEMax YIpaBIICHUS H THIIAX
MOZEJIEH»

ConeprxaHue 3alaHus:
1) Beruncnuth N 3Ha4YeHUH QYHKINH B 331aHHOM J[Halla30He U3MEHEHHs apryMeHTa X U TPeX
3HaueHUH KodhUITUEeHTA 4.
2) BeiBecTr Ha 3KpaH TaOJIMIBI 3HAYCHUI apryMeHTa U (DYHKIIHH.
3) ToctpouTh rpadmKu 3aaaHHON HYHKIHH.

Bapuanr 1
No DyHKUMSL Xo Xk a1 a as n
1 ax +Vx3 | 06 2,6 2,0 2,5 3,0 10

4a + x?

Bapmuanr 2
No DyHKIMSL Xo Xk a1 a as n
2 (22a—x)3|0,8 2,6 3,0 3,5 4,0 12

Vx +0,3a

Konrponbnas padota

CopaeprxaHue 3a/laHus:
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepsbl THNIOBBIX 3aJaAHUI

o paszaeiy «MeTonpl HOCTPOCHUS
MoOAee»

1) HaiiTu Bce AeHCTBUTENBHBIC KOPHH JBYX HEJIMHEHHBIX ypaBHeHH. [Ipu pemenun oJHOro u3

HEJIMHEWHBIX YPAaBHEHUH MCIOIB30BaTh PyHKIHI0 Find, mpu perenuu qpyroro Root.

2) Pemuth cucTeMy JIMHEHHBIX ypaBHEHHH, HCTIONB3ys: 1) omeparop Given u dyukiwmro Find, 2)

MaTPUYIHBIM CITOCOOOM, 3) aHATUTHIECKUM criocoOoM. HadarbHbIe 3HaUeHUS KOPHEH MIPUHATH
PaBHBIMH HYJIIO.

Bapmuasnr 1
Ne Henunelinble ypaBHeHHs CucTteMbl TUHEHHBIX ypaBHEHUH
1 3x3-3.1x%-12x — 4.9=0 4.4x1-2.5x2+19.1'x3-10.8-x4=4.3
0.5%— (x-2)?+1=0 5.5%x1-9.3:x2 - 14.2:x3 + 13.2-x4=6.8
7.1'’x1 - 11.5-X2 + 5.3-:x3 - 6.7-Xx4=-1.8
14.2-X1 + 23.4-x2 — 8.8:x3 + 5.3:x4=7.2
Bapmuanr 2
Ne Henunelinble ypaBHeHUs CucTteMbl TUHEHHBIX ypaBHECHUN
2 x3-3x%+2.8=0 8.2:X1—3.2:x2 + 14.2:x3 + 14.8:x4=-8.4
x%+ 0.5-2=0 5.6X1—12-x2 + 15-X3 — 6.4-x4=4.5
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

KonTponbnas padora
o pazneny «MccnenoBanme
MaTeMaTU4YECKUX MOJIEIE

ConeprxaHue 3aaHus:

1)
2)
3)

Beectu matpunsr U u V.

BeinonHuTs 3a1aHHbIE IEHCTBHS HAJl MAaTPULIAMHU.

BriBecTu Ha ’KpaH 3HAUCHUS 3aJJaHHBIX JIEMEHTOB MaTPHIIBI, IPH YCIOBHUH, YTO CUET HOMEPOB JIEMEHTOB
HauMHaercs ¢ 1.

TpancnonupoBats Marpuiy V.

BriBectu Ha 3kpaH TpeTnii cronben MaTpunbl U 1 BTOPYIO CTPOKY MaTpHIB! V.

Haiitu 3nauenue onpenenurens MaTpuins! U.

Haiitn U™ cienats nposepky.

Haiitu marpuiry W u3 ycnosust: U*W=V. CnenaTh npoBepKy pe3yibTaTa.

Pemmts cucteMy ypaBHEHHI MaTpHIHBIM CIIOCOOOM.

Bapuanr 1

No

BapuanTs! 3agaHuit

1

1)
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Ne DopMBbl TEKYLIET0 KOHTPOJISI IIpumepsbl THNIOBBIX 3aJaAHUI

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

2) 2(U+V)2U-V)
3) Uiz, Uz3, Va2

9) 5x1+8x2-x3=-7
X1+2X2+x3=1
2X1-3x2+2x3=9

Bapuanr 2
Ne BapuanTs! 3a1aHuit
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

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) Uiz, Uz1, V3

9) x1+2x2+x3=4
3x1-5x2+3x3=1




Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepbl THNIOBBIX 3a1aAHUN

2x1+7x2-x3= 8 |

HtoroBast KOHTpOJIbHAS paboTa

3ananmne 1. [IpomsBectu pacuernpu x = 1.2;a=3.4;b=6.7

BapuanTt Dopmyna
1 5
y=Zcos(k-a+b)
k=2
2

15
y=Zlg(i-b+x)

i=10

3aganue 2. [IpousBectu pacuer npu m= 8, n=5 u p= 10

BapuanTt dopmyra

1 _n! (m+ n)!
~_ m!+n!

2 (p—m)!n!

Y= (p—n)!-(m—n)!

3apanme 3. BeluncanTh onpeaeneHHbld HHTErpail

Bapuant Dopmyia
1 6
J x2 -+ cos (x)dx
1
2

8
J sin (x) - cos (x)%dx

5.2. Kpurepun, nikanabl OLIEHUBAaHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:
HaunmeHoBanue
OLIEHOYHOI'0 Ixanel oneHUBAHUS
CpeAcTBa
(KOETHOJ]BHO Kputepun onennBanus
P 100-6aaabHas aTudamibHas
OLIEHOYHOI'0
cucremMa cHcTeMa
MepOoNpHATHS)
KouTponbHas pabora | Pa00Ta BbINOIHEHA MOMHOCTE0. HeT OIIHOOK B TOrHYECKHX paccykAeHHsX. BO3MOKHO 5
HaJIM4YHe OJHON HETOUYHOCTHU WM ONIMCKH, He SABJISIOUINECS CIEe/ICTBUEM HE3HAHUS MIIH
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HaumeHoBaHue
O1I€HOYHOT 0 Ikanbl oeHUBAHUS
cpercrsa Kpurepum oneHuBaHus
(KOHTPOJILHO-
OLEHOMHOTO 100-6annpHas IIaTubanabHas
CucremMa cucrema
MepOonpHUATHS)

HEMOHUMaHUsl yueOHoro marepuana. OO0ydaronuiics: moKa3ai HONMHBIH 00beM 3HaHUH,
YMEHH B OCBOSHUH MTPONWACHHBIX TeM U IPUMEHEHNE UX Ha MPAKTHKE.
PaboTa BeITIOTHEHA TIOJTHOCTHIO, HO 00OCHOBAHHWH IIIar0B PEIICHUS HEAOCTATOTHO. 4
Jonyniena ofgaa ommOKa Wi JBa-TPU HEAOUETA.
JomnyiieHs! 6ojiee 0HO# OMMOKY WK 00Jiee ABYX-TPEX HEJOUETOB. 3
PaboTa BeImonHeHa HE MOTHOCTHIO. J{omyIIeHb! rpyOble OIHOKH. 2
PaboTa He BhINONHEHA.

Pewenue npaxmuyecxux | OOydaromuiics JeMOHCTPUPYET TPAMOTHOE PEIICHUE BCEX 3a/1a4, UCTIOJIb30BaHNE 5

3a0anuil MPaBUIIBHBIX METOJIOB PELICHUSI TPU HE3HAYUTENBHBIX BEIYUCIUTEIBHBIX MOTPEITHOCTSIX
(aprdMeTHIECKUX OITHOKaX);
[IponeMoHCTpHUPOBaHO UCMIOIB30BaHIE MTPABIIIEHBIX METOIOB IPH PEIICHUH 33724 Tpr 4
HAJIMYUH CYIIECTBEHHBIX OMMOOK B 1-2 U3 HUX;
OOyuaromuiicsi ICTIOIb3YET BEPHBIE METO/IBI PELICHUS, HO MIPAaBUIIbHBIC OTBETHI B 3
OOJBIIMHCTBE cITydaeB (B TOM YHCIIE M3-32 apUPMETHUECKUX OIMOO0K) OTCYTCTBYIOT;
OO0yyarommMcs UCTIONh30BaHBI HEBEPHBIE METO/IBI PEIICHUs, OTCYTCTBYIOT BEpHBIE 2

OTBECTHI.
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5.3. Cucrema OLEHUBAHUS PE3YIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTallUU.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas cucrema
Tekymunii KOHTPOJIb:
- IPaKTUYECKUE 3aJaHUS 2 — 5 unu 3aumeHo/He 3a4meHo
- KOHTpOJIbHAs paboTta (Tembl 1-3) 2 — 5 unu 3aumeno/He 3a4meHo
- UTOrOBasi KOHTPOJIbHAs paboTa 2 — 5 unu 3aumeno/He 3a4meHo
[IpomexyTouHast aTTecTanus OMAUYHO
(3auer) Xopouio
Hroro 3a cemecTp (AUCIUITINHY ) Y00671em8opuUmenbHo
3a4éT HeyO08emeopUmenbHO
3a4meHo
He 3aYmeno

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peannzanuss mporpamMmbl IpegycMaTpuBaeT UCIOJIb30BaHUE B Ipolecce O0ydeHUs
CIIEYIOIIMUX 00pa30BaTEIbHbIX TEXHOJIOTUH!

—  npo0JyieMHast JeKIHs;

—  TPYNIOBBIX TUCKYCCHUH;

—  aHaJIM3 CUTYalUil U UMUTALMOHHBIX MOJIENIEH;

— TpemnojaBaHue AUCHUIUIMH (MoxyJieil) B (opMe KypcoB, COCTaBICHHBIX Ha OCHOBE
pe3yJbTaTOB HAy4YHBIX HCCIEAOBAaHHM, B TOM 4YHCIE C YYETOM pPETHOHAIbHBIX OCOOEHHOCTEH
MpoeCCHOHAIBHOMN JESTENIHHOCTH BBIMTYCKHUKOB U TOTPEOHOCTEH paboToaaTenei;

—  NOMCK U 00paboTKa HH(POPMALIMU C UCIIOIb30BaHUEM ceTH VIHTepHeT;

—  UCTaHIIMOHHBIE 00pa30OBaTEIbHBIC TEXHOIOTHH,

—  NPUMEHEHHE IEKTPOHHOI0 O0yUYCHHUS;

—  HCIOJB30BaHME HA JICKIIMOHHBIX 3aHATHIX BUICOMATEPUAIOB M HATJISAHBIX TOCOOUH;

—  caMocTofATeNbHas paboTa B CUCTEME KOMITBIOTEPHOT'O TECTHPOBAHNUS;

—  TEXHOJIOTHU C UCTIOIb30BaHNEM UTPOBBIX METOJIOB: POJIEBBIX, AETOBBIX, H APYTHUX BUIOB
00yyaromux urp.

7. INPAKTUYECKASA NIOATI'OTOBKA
ITpakTHyeckas MOJroTOBKA B paMKax y4eOHOMN AUCIUIUIMHBI HE PeaTn3yeTcs.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O TPOUECCA I JIMIL C
OI'’PAHUYEHHBIMHA BO3MOKHOCTAMMHU 310POBbAA

HpI/I O6y‘~I€HI/II/I Jan; ¢ OrpaHUYC€HHBIMHW  BO3MOKHOCTAMH 3O0POBbI W HHBAJIWJI0B
WCITOJIB3YIOTCS TOAXOBI, CIIOCOOCTBYIONINE CO3JaHUI0 0e30apbepHOil 00pa30BaTEIHHOU CPEIbI:
TEXHOJOTUH Au(depeHInanuu U UHIUBUIYaTbHOTO OOyuYeHUs, IPUMEHEHHE COOTBETCTBYIOIIUX
METOAUK IIO pa60Te C HHBAJIMAaMH, HCIIOJIB30BAHHUEC CPCACTB AWCTAHIMOHHOI'O 06HI€HI/I${,
MPOBEJICHUE JOMOIHUTEIBHBIX HHIUBUIYATbHBIX KOHCYJBTAIlUH MO M3yYaeMbIM TEOPETUUYECKUM
BOIIpOCaM MU MNPAKTHYCCKUM 3aHATHUAM, OKA3aHUC IMOMOIIU IPU IMOATOTOBKE K HpOMe}KYTO‘-IHOﬁ
aTTeCTallUU.

[Ipn HeobxoaumocTH paboyasi mporpamMma JUCHUIUIMHBI MOXET ObITh aJanTUpOBaHa AJis
obecrnieueHns 00pa30BaTeIHLHOTO MpoIlecca JTUIAM ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS, B
TOM YHUCJIC IJIsI TUCTAHIITMOHHOI'O O6yquH${.
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V4eOHBIE W KOHTPOJIbHO-W3MEPHUTENIbHbIE MaTephajbl MPEACTaBIAIOTCS B (opmax,
JOCTYIHBIX JUIS U3Yy4YCHUS CTYJCHTaMU C 0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSMHU C YUETOM
HO30JIOTUYECKUX TPYIII HHBAIUJIOB:

JIns MOATrOTOBKM K OTBETY HAa NPAKTHYECKOM 3aHITHUHU, CTYIEHTAaM C OIPaHHMYCHHBIMU
BO3MOXKHOCTSIMU 3/I0POBBSI CPEIHEE BPEMsI YBEIMYHMBACTCS [0 CPABHEHHIO CO CPEIHUM BPEMEHEM
HOJTrOTOBKH OOBIYHOTO CTY/ICHTA.

JIJ1st CTyJCHTOB ¢ HHBAJIMJHOCTBIO UM C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBbsI (hopMa
NPOBEJICHUS TEKYILICH M TIPOMEXKYTOYHON aTTECTALUH YCTAHABIMBACTCS C YIETOM MHIMBUIYABHBIX
ncuxo(u3nueckux 0coOCHHOCTEH (yCTHO, MUCBMEHHO Ha Oymare, NMCbMEHHO Ha KOMITbIOTEpE, B
¢dopMe TECTUPOBAHUS U T.II.).

[TpomexxyTodHas aTTecTalys MO0 JAUCHUILIMHE MOXKET HPOBOJUTHCS B HECKOJIBKO ITAIOB B
dopMe pyOEKHOTr0 KOHTPOJS MO 3aBEPUICHUIO0 W3YUYCHHs OTICIBHBIX TEM AUCHMIUIMHBL. [Ipn
HEOOXOMMOCTH CTYACHTY IPEIOCTABISCTCS IOMOIHUTEILHOES BpeMs ISl TIOATOTOBKH OTBETa Ha
3a4eTe WM HK3aMeHe.

JIist oCcyHIeCTBICHUS MPOLEAYpP TEKYLIEro KOHTPOJIS YCIEBAGMOCTH U IPOMEXKYTOUHOI
aTTecTallii OOYYalOIIMXCS CO3JAIOTCS, NPU HEOOXOJUMOCTH, (OH/IBI OICHOYHBIX CPEJICTB,
alalTHPOBAHHBIC JUISL JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JJ0POBbSI M TTO3BOJISIOIIIE OLICHHUTh
JOCTHKCHUE HMH 3alIJAHUPOBAHHBIX B OCHOBHOW 00pa30BaTENIbHON IMpOrpaMMme pe3ysibTaToB
o0y4eHHsI ¥ YpOBEHb C(HOPMHPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBICHHBIX B 00pa3oBaTEIbHOI
nporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

MatepuaabHO-TEXHHUYECKOE 00eCTIeUeHNEe MUCIUILIMHBI PU OOYYCHHH C HCIIOJIb30BAHHEM
TPaJIULUOHHBIX TEXHOJIOTHI 00yUYeHHUSI.

XapaKkTeprucTUKa MaTepHATLHO-TEXHHYECKOTO O0ECIeUeHUs MUCIUILUIMHBI COCTABIISCTCS B
cootBeTcTBUH ¢ TpeboBanusimu GI'OC BO.

MartepuanbHO-TEXHUYECKOE OOecreueHne JUCIUILUIMHBL MPU 00YYeHHH C UCIIOJIb30BAaHUEM
TPAAUITMOHHBIX TEXHOJIOTUN 00yUYCHHUSI.

HaumeHoBaHuUe y4eOHBIX ayAUTOPHH,
JadopaTopuii, MaCTEPCKUX, ONOIUOTEK,
CIIOPT3aJ10B, MOMelIeHU 1151 XpPAHEHHUS U
NpoPHIAKTHYECKOT0 00CTy:KMBaHUSI Y4eOHOT 0
000py10BaHUs U T.IIL.

OcHaleHHOCTh YYeOHbIX ayANTOPHIi, 1abopaTopuii,
MACTEPCKUX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
TOMeLIeHMii JJIsl XpaHeHHUs] U NPOPUIAKTHYIECKOr0
00cayKUBAHMA Y4eOHOr0 000PyA0BAHMS U T.IIL.

119071, 2. Mockea, Manwuii Kanyscckuii nepeynok, oom 1

AyIUTOPpUU JIA TTPOBEACHUA 3aHATHI
JICKIIMOHHOTI'O TUIIA

KOMIUIEKT y4ueOHO# Mebemny;

TEXHUYECKUE CPEICTBA O0YUCHHUSI, CITyKaIINe JUIs
MpeCTaBIICHUS YUeOHOH HHPOPMAIIUH Ay TUTOPUH:
— HOYTOYK;

— TPOEKTOP

ayJUTOPUH U1l IPOBEIECHHUS JIAOOPaTOPHBIX
3aHSATHHA, TPYNIIOBBIX U MHUBHYATBHBIX
KOHCYJIbTallui, TEKYILET0 KOHTPOJISA U
MIPOMEXKYTOUYHON aTTeCTalH

KOMIUIEKT y4eOHO! Mebe;

TEXHUYECKUE CPEICTBA O0YUECHHMS, CITY KAIIUE TS
IpeacTaBiIeHus yueOHOH nHPOPMAaLUK ay TUTOPUH:
— HOYTOYK,

— TIPOEKTOD;

12 nepcoHanbHBIX KOMIIBIOTEPOB.

Iomemenns AJisi CAMOCTOSITEJILHOM Pa0OTHI
00y4aoImmxcs

OCHaAIIEHHOCTH MOMENIEHMI AJI CAaMOCTOATEIHLHOH
padoThI 00y4YaIOIMXCS

YUTAIBHBIA 341 OMOJINOTEKH:

KOMITBIOTEPHAA TEXHUKA, IMMOAKIIOUCHNUE K CETU
«HTEpHET»

AyIUTOPUH  JUIS
3aHATHI

MpOBEACHNUA J1TabOPaTOPHBIX

KOMIUIEKT yueOHoH Mebenu;
12 mepcoHaIbHBIX KOMITBIOTEPOB.
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MarepuanbHO-TEXHUYECKOE oOOecredeHrue Y4eOHOW IUCHUIIIMHBI TPH  OOy4YCHHH
HCIIOJIb30BAHUECM 3JICKTPOHHOI'O 06yquI/151 U AUCTAaHIIMOHHBIX 06pa3OBaT€JIBHBIX TEXHOJOTHH.

C

Heo0xoaumoe o0opyroBanue

ITapamerpbl

TexHu4yeckue Tpeﬁonamm

[lepconanbHeIil KOMITBIOTEP/
HOYTOYK/TIJIaHIIIET,

KamMepa,

MHUKPOQOH,

JTUHAMMKH,

JOCTYI B ceTh THTEpHET

Be6-0Opayzep

Bepcus nporpaMMHOT0 00eCIieueHHs He
uwke: Chrome 72, Opera 59, Firefox 66, Edge
79, Supexc.Bpaysep 19.3

OrrepartnoHHas CHCTEMa

Bepcwust mporpaMMHOTO 0OeCTICUCHHS HE
mmwke: Windows 7, macOS 10.12 «Sierray,
Linux

Beb-kamepa 640x480, 15 xampos/c
Mukpodon T000i

JuHaMuKy (KOJIOHKH WK | JTI0OBIE

HAYyIIHUKN)

CeTb (HHTEpHET)

ITocTostHHAs cKOpOCTh He MeHee 192 kbut/c

TexHomornueckoe

obecrieueHUe  pealu3ald  MPOrpaMMbl  OCYIIECTBISIETCS

HUCIIOJB30BaHHECM QJICMCHTOB BHGKTpOHHOﬁ

yauepcutera Moodle.

C

nH(GOPMalMOHHO-00pa30BaTeNIbHON  cpefbl
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C UCITIOJIB30BAHUECM IIAKCTA
MathCad

10. YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE YYEBHOU JUCIIUIIJIMHBI/YYEBHOI'O
MOAYJIA
Bua u3naHus Anpec caiita 9bC KoanuecTBO
Ne Ton HJIM YJIEKTPOHHOI0 pecypca JK3eMILISIPOB B
ABTOP(BI) HaumenoBanue u3xaHus (yueOHuk, YII, HN3nareancTBO 9
n/n MII 1 1p.) N3AAHNA (3anonnaemcs 011 U30aHUIL 8 OubauoTEKe
971eKMPOHHOM 8ude) Yuupepcurera
10.1 OcHOBHast TUTEPATypa, B TOM YHCIIE JICKTPOHHBIC U3TaHUS
1 CesoctrsHoB I1. A. | Matematudeckoe u VuebHoe M. :PI'Y um. A. H. 2020 http://biblio.kosygin-rgu.ru 30
KOMITBIOTEPHOE nocobue Kocbirnna
MOJICJIMPOBAHHUE B 3a/1a4aX
npuMepax
2 Bypskos JI.B., MaremaTHueckoe u VYuebHoe W3natenbcTBO 2020 https://znanium.com/catalog/docu
Bosomienko FO.I1. | umuTannonHoe nocobue FOxHbBII ment?id=374994
MOJIETUpPOBaHNE (benepanbHbII
3IEKTPOTEXHHUCCKUX H YHUBEPCUTET
pOOOTOTEXHUYECKUX CHCTEM
10.2 JononHuTeNbHAS IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIE U3IaHUS
1 Tpodumos B.B., HudopmaimoHHbie cucTeMbl U | YueOHoe M.: Uudpa-M. 2021 https://znanium.com/read?id=375
Bapabanosa M.U., | mudpossie TexHosoruu: Yacte | mocooue 739
Kunser B.U., 1.2021 . 253 c.
Tpodumona E.B.
2 PemrernukoBa I.H. | AmanTHBHbBIE CHCTEMBI VuebHoe WznarensctBo Tomck. | 2016 https://znanium.com/catalog/docu
nocobue ry ment?id=377920
3 Kapmanos @.11.,, CTaTUCTUUYECKHUE METOIbI Vuebnoe M: UszparenbeTBO: 2019 https://znanium.com/catalog/docu
OcTpeiikoBCKHiA 00padoTkn nocooue KYPC ment?id=355561
B.A. 9KCIIEPUMEHTATBHBIX JaHHBIX

10.3 MeToauueckue Marepuaisl (YKa3zaHUs, PEKOMEHIAINN TI0 OCBOSHUIO AUCIUIUIMHBI (Moys) aBTopoB PI'Y M. A. H. KoceirnHa)
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Bnacenko O.M.

ABTOMaTH3aIUA
TEXHOJIOTHYECKHX TIPOIIECCOB

MeTtoanueckue
yKa3aHus

M.: PTV um. A .H.
Koceirnuna

2018

YTBepkIIeHO Ha 3acelaHIN
Kadeapsl, TpoTokoi Ne 3 ot
19.09.2018 r.

30
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHGOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U poeccroHaIbHbIE 0A3bl JAHHBIX:

Nenmm | DyekTpoHHBIE yueOHbIe U31aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl

1. 9BC «Jlanb» http://www.e.lanbook.com/

2. «Znanium.comy Hay4Ho-Hu3Iatenbekoro neHrpa « Muadpa-M»
http://znanium.com/

3. Onexrponnsie m3ganns «PT'Y um. A H. Kocsirnnay Ha mnatdopme DBC «Znanium.coms
http://znanium.com/

4. OnexTponHbie pecypesl kommanuu LIUTM Dkcnonenrta https://exponenta.ru/
IIpodeccnonanbHabie 6a3bl JAHHBIX, HTHPOPMALNHOHHBIE CIPABOYHBIE CHCTEMBI

1. Ounuknoneaus ACY TIL. https://www.bookasutp.ru/

2. Bceepoccuiickas maTeHTHO-TexHHYeckas OuOmmoreka https://wwwl.fips.ru/about/vptb-otdelenie-

vserossiyskaya-patentno-tekhnicheskaya-biblioteka/index.php

Haykomerpudeckast 6a3a maHHbIx SCOpus https://www.scopus.com/home.uri

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

Poccwiickast rocynapcTBeHHas oubimmoreka https://www.rsl.ru/

ITouckoas cucrtema PatSearch

Nio|o s~ w

HanmonaneHast anekrponnas 6ubamnorexa (HOB)

11.2. TlepedeHb NporpaMMHOro 0OECIeUeHUS

PekBU3UTHI NOATBEPKAAIOIETO

Neni/m | [IporpammHoe oGecrieueHune
aokyMeHTa/ CBOOOIHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | kortpakrt Ne 18-9A-44-19 ot 20.05.2019
3. I[TporpammHoe obecrnieuerne Matlab R2019a KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
4. ITporpammHoe obecnieuerne Mathcad Prime 6.0 | kontpakt Ne 18-DA-44-19 ot 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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JUCT VYYETA OBHOBJIEHUH PABOYEH IIPOIPAMMBI YUYEBHOU
JUCIHUIIVINHBI

B pabouyio mnporpamMmy y4eOHOW ITUCIMIUIMHBI BHECEHBI W3MEHEHHS/OOHOBIEHHUS H
YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep M3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




