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1.  OBIIME CBEJIEHUS

VYuebnas mucumiimHa «Bpicmias matematuka B pacuerax Ha OBM» u3ydaercss B 4eTBEPTOM
cemecTpe.
Kypcogas pabota/KypcoBoii mpoeKT — He mpeaycMoTpeH(a).

1.1. ®dopma npoMeKyTOYHOU aTTECTALUU:

3adeT ¢ OLEHKOM.

1.2.  Mecto yuebHoi muctuiinHbl B cTpykrype OITOIT

VYuyeOHas aucuuminHa «Bpiciias MmaTemaTrka B pacuetax Ha DBM» OTHOCUTCS K 3JIEKTUBHOM YacTH
MIPOrpaMMBl.
OcCHOBOH U1l OCBOEHMSI JUCUUIUIMHBI SIBJISIFOTCSL PE3yJbTaThl OOy4YEHHsS MO MPEeALIEeCTBYIOLIUM
TUCHUIINHAM!

— Maremaruxa.
Pesynbrarel oOyueHHss 1o y4eOHOM NMCHUIUIMHE, HCHOJB3YIOTCS HPU M3YYEHHH CIEAYIOLINX
JUCLMIUIAH U MIPOXOKICHUS MPAKTUK:

— MoaenpoBaHne CUCTEM YIIPABJICHMS,

— Hudposoe mpons3BoacTBO.
Pe3ynbratel OcBOeHHMS y4eOHOW MAUCHUMIUIMHBI B JanbHeWIeM OyayT MCIOJIb30BaHbl MIpU
MPOXOXKJACHUH  y4eOHOI/IPOU3BOJCTBEHHOW TMPAaKTUKA M (WJIM) BBINOJHEHUHM BBITYCKHOM
KBaJIN(UKAIIMOHHOM pabOTHI.

2. IEJM U IVIAHUPYEMBIE PE3YJIbTATEI OBYYEHMS 110
TACIHATIIAHE

Lensimu u3ydeHuss UCHUILUIMHBI «Bpiciias MaremaTuka B pacuerax Ha DBM» gBistoTcs:

—  HU3Y4YCHHC 0a30BBIX MMOHATUH TCOPHHU U IMPAKTUKH MATEMATHYCCKOI'0 MOJCINPOBAHUA,
—  HCCJICOAOBAHUC MAaTCMATUYCCKUX MOI[CJ'ICfI;
- (bOpMI/IpOBaHI/IC HaBBIKOB pa6OTBI C IporpaMMHBIMHU Cp€aaMu i1 MaTEMaTHU4YCCKOI'O

MOICIMPOBAHUA.

2.1.

CDOpMI/IpyeMBIe KOMIICTCHIINHN, UHIAUKATOPBI TOCTHIKCHU KOMHCTGHHHﬁ,

COOTHECEHHBIE C INIAHUPYCMBIMU pE3yJibTaTaMH 06yquI/151 10 AVCLIUILJINHEC.

Koa 1 HauMeHOBaHHe

Koa 1 HauMeHOBaHHe

IInanupyemblie pe3yabTaThbl 00yUeHH S

HHIAKATOPA
KOMIETEeH N U 10 MCIUILINHE
JOCTHKEHHS KOMIIeTeH I
VK-1 NJI-YK-1.5 — IlpumeHsieT 3HaHUs, 3aKOHBI U METOJIBI

Crioco0eH OCyIIeCTBIATh
MOUCK, KPUTUYECKUIL
aHaJu3 ¥ CUHTE3
UH(POPMALTUH, TPUMEHSTH
CHCTEMHBIN MOIXO0 IS
peLIeHNs TOCTaBIEHHbIX
3a1a4

ITocnenoBaTenbHOE pelieHne
3a1a4, BbIpa0OTKa KOHKPETHBIX
AITOPUTMOB U YETKOE
ClIeZIOBaHMeE IIaHa,
BbICTpanBaHNE KOMOMHALNH,
MEPEKITIOYCHHE MEXKILY
3aa4aMHy, IPOCIIEKUBAHNE
MIPUYNHHO-CIIEICTBEHHBIX
CBSI3€H, CBI3aHHOCTHU U
LEITOCTHOCTH JIOTHYECKUX
ornepanui

MaTeMaTHYEeCKOTr0 OMHMCaHNs HHKEHEPHBIX
3a/1a4 B CBOEH Mpo(heCCHOHANBHOM
JIeATeITbHOCTH;

— Ilpumensier meroapl 00pabOTKH
PE3yIbTATOB IKCIIEPUMEHTAIBHBIX
MCCIIEIOBAHUI C MCTIOIb30BAaHHEM
COBPEMEHHBIX IIPOrPaMMHBIX CPE/ICTB;

— AHanm3upyer M BHICTpanBaeT
BO3MO)KHBIE BapUaHThI PELICHUS
MOCTABJICHHOW 3aJa4u.

[1K-4
Crioco0eH K MpOBEAEHHUIO
Hay4HO-

WJI-TIK-4.2
HpOBe):[eHI/Ie Haquo-
HNCCIICA0OBATCIIBCKUX pa60T,

- I/ICHOJ'H:3y€T MCTOABI MOJCIIUPOBAHUA
00BEKTOB U CHCTEM YyIipaBJICHUA, MECTOAbI
pacycTra napamMmeTpoB Moz[eneﬁ, METOAbI




Kox 1 HauMeHOBaHHe

Kox 1 HauMeHOBaHHe
HHANKATOpPA

IInanmpyemeble pe3yabTaThl 00y4eHHs

CHUCTCM YIIpaBJICHHUA

WH)KEHEPHBIX HaYK.

KOMIIETCHIINHU o U CIUIIINHE
JOCTHXKCHUA KOMIIETCHIINH

HCCIICA0BATCIIBCKHX MOJCINPOBAHUA U O6pa6OTKI/I PE3YIbTATOB
pa60T u OKCIICPUMCHTAJIbHBIX OKCIICPUMCHTAJIbHBIX HCCHG&OBaHHﬁ;
SKCIICPUMCHTAJIbHBIX HCCJICIOBaHUM - AHaJII/I3I/IpyeT COBPEMCHHBIC METOABI
HCCIIEIOBaHUI TPU UH(OPMAITUOHHBIX U aHaJM3a KauyecTBa paboTh
pa3paboTke ABTOMATU3HPOBAHHEIX CUCTEM WH(POPMAIMOHHBIX U
HUHTCIJICKTYaJIbHBIX, YyIipaBJICHUA C IPUMCHCHUEM ABTOMATHU3HUPOBAHHBIX CUCTEM,
I/IH(l)OpMaHI/IOHHI)IX u 3H3HI/II71, 3aKOHOB U METOJ 0B B - I[CMOHCTpI/IpyCT TOTOBHOCTD
ABTOMAaTU3UPOBAHHBIX 00JIaCTH €CTECTBEHHBIX U pagpa60TKH IIporpamMM MHKEHEPHBIX

pacyeroB o MPOEKTUPOBAHHIO
POOOTOTEXHUIECKUX CUCTEM, UX
OACUCTEM, OTACIIBHBIX 3JICMCHTOB U
MOJYJIEH.

NA-TIK-4.3

[Mpumenenue nUPPoOBLIX U
WH(POPMAITMOHHBIX TEXHOJIOTHIA,
CIIEIUATN3UPOBAHHBIX
MIPOrpaMM JJIsl MOJICTUPOBAHUS
1 DKCIIEPUMEHTAIBHOTO
UCCIIEOBAHUS CPEACTB U
CHCTEM aBTOMAaTH3HPOBAHHOTO
yIIpaBJICHHUS.

— Buageer onbIToM npakTUYECKOn
paboTHI B IPOrpaMMHOM cperne
MAaTEMAaTHYCCKOro MOACIMPOBAHUA U
pacdgeroB SMath Studio;

— CocrapJisier alropuTMBbI U BRIOHPAET
METOJbI IPOTPaMMHBIX U allllapaTHBIX
CPEJICTB JIJIsl pellieHus 3a7a4
poeCCHOHATBHOMN e TEIbHOCTH.

3. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JIJUCIATLIIMHBI

O6mast TpyI0€MKOCTh Y4€OHOW TUCIMIUIMHEI TI0 YYeOHOMY TUTaHY COCTaBJISIET:

110 OYHOH opmMe 00yUeHUs — 3

96

3.€. qac.

3.1.

(ounas ¢opma oOyueHHUs )

CtpykTypa yueOHON JUCIUIUIMHBI 17151 00y4YarolMXCs M0 BUAAM 3aHATUI

CTpykTypa H 00beM TUCHUTLINHBI

KonTakTHasi ayquTopHas padora, | CamocrosiTelbHas padoTa
’E yac 00y4aronerocsi, 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
e - v J 8 MeponpHsITHIA, 06ecneq1{Bamlune no
. HaumenoBaHue pa3aenoB, TeM; Y = S % 3 3 COBOKYITHOCTH TEKYIIU KOHTPOJIb
dhopmupyemoii( . o S| 2 3y§E95 ;
e ¢hopma(bl) IPOMEKYTOUHON ATTECTALMH 3 5|8 § S g 9 S yCIeBaeMoCTH;
. - T . =4 F4d B (hopMBI IPOMEKYTOYHOT0 KOHTPOJISI
KoMIeTeHuu (i) = = S22 23 S
= B = S 24 5 ycreBaeMocTH
U UHIUKATOPOB = 2 £ & § 2 E 23 S
JOCTHKEHM I = 2z = S 3 S g = =
KOMIIeTeH it = F&s | RSISR30~F
YerBepThlid ceMecTp
YK-1: Pa3nen |. OcHOBHBIE CBeleHUS 0 CHCTeMaX ynpaBJieHus 1 5 X 12 X 10
N-YK-1.5 THIAX MoOJeJei
IK-4: Tema 1.1 2 2 DopMBI TEKYIIETO KOHTPOJIA 10 pazaeny |:
WA-TIK-4.2 Kiaccudukarys Momeneit 00bEKTOB U CUCTEM YIIPABJICHHUS. 1 BxomHOI KOHTPOIb 3HAHUHN (YCTHBIN
W-TIK-4.3 Tema 1.2 3 2 onpoc).
AHanu3 ¥ HHTEpIpeTalysl pe3yJbTaToB MOAEIUPOBAHHUS. 2 Pa3bop TeopeTnyeckoro Matepuaia
JlaGoparopnas padora Ne 1.1 3 2 B (hopmare yCTHOH NUCKYCCHH.
Beenenue B cpeny aBTOMaTH3alul MaTEMaTHYECKOT O 3 IIpoBepka mpaKkTUYECKOTO 3aaHUSL.
MoaenrpoBanus u pacaeros SMath Studio. 4 3amwta 1abopaTopHOi pabOTHL.
JlaGopartopHas pabota Ne 1.2 3 1 5  Konrponeras padora.
IeticTBust ¢ MaTpuiiamu B mporpamme SMath Studio.
JlabopaTopHas pabota Ne 1.3 3 1
Jlormueckue omnepanuy B MATPUIHON (hopme.
JlabopaTopras pabora Ne 1.4 3 2
IlocTpoenue nByx- U TpeX-MEpHBIX I'PaPHUKOB MATEMAaTHUECKHX
byukuuii 8 SMath Studio.
VK-1: Paznen |1. MeToabl mocTpoeHus Moaenei 6 X 12 X 10 @OopMBI TEKYIIEro KOHTPOJSA IO pa3lieny
NA-YK-1.5 Tema 2.1 3 2 I
[1K-4: Jluneitnbie n HenuHelHbIe MoAenU. [IpUHIUIIBI TOCTPOSHUS U 1 BxopmHOI KOHTPOJb 3HAHUHN (YCTHBIN
NA-T1IK-4.2 METO/bl PELICHUSI CUCTEM YPABHEHUH. 0I1pocC).
NA-TIK-4.3 Tema 2.2 3 2 2 Pa30op TeopeTndeckoro Marepuana




Iliianupyembie Buabl yueOH0i#l paboThI .
(KOHTpOIHUpPYeM KonTakTHas padorta 5
bl€) pe3yJabTaThl ‘g
OCBOCHMSE: :. Buae! n (l)(ijbI KOHTPOJBbHBIX
—— ' . v d = MeponpHsITHIA, oﬁecneqlzinammne no
X HaumenoBanue pa3ielos, Tem; - . 3 § K 2 COBOKYITHOCTH TEKYIIUH KOHTPOJIb
bIX) (dopma(bl) NPOMEKYTOUHOU ATTECTAUNHU E § s § S S § g S yCneBaeMoCTH;
N - e XN d 53 E (opMBbI IPOMEKYTOYHOT0 KOHTPOJIsI
KoMIeTeHuu(if) = = S22 23 S
= =B SS33 24 5 yCneBaeMoCTH
M HHIUKATOPOB = £ | & S £5 232
JAOCTHKEHUS g 2z SESR T 2: =g
KOMIIeTeH Mt = F&s | RSISR30~F
Onpeznenenns mapaMeTpoB MOJIENEN, OMTUCHIBAEMbIX B (hopMare yCTHOM JIMCKYCCHUH.
muddepeHuanbHBIMA ypaBHEHUSIME. O0paboTKa pe3ynbTaToB 3 TIIpoBepka MpaKTUYECKOTO 3aaHUSI.
MOJIETUPOBAHMUSL. 4 3amwuTa 1abopaTOPHOI PaOOTHI.
JlabopaTtopHas padorta Ne 2.1 3 2 5 KontponsHas padora.
Pemrenne anrebpandeckuit ypasuennii B SMath Studio.
JlabopaTtopHas paboTta Ne 2.2 3 2
Iuddepennmposanune u uarerpuposanre 8 SMath Studio.
JlabopaTtopHas pabora Ne 2.3 6 2
Pemenne nuddepeHIMaNIBHBIX YpaBHEHUH.
Paznea |11. UccienoBanne MaTeMaTHYeCKUX Mojesei 7 5 14 X 10
YK-1: Tema 3.1 3 2 ®DopMBI TEKYIIETO KOHTPOJS MO pasieny
N-YK-1.5 Pa3paboTka »TanmoB MaTeMaTHYECKOT0 MOICITHPOBAHHS Il:
[1K-4: 00BEKTOB M CHCTEM YIIPaBIICHUSI. 1 BxopmHOI KOHTPOJIb 3HAHUH (YCTHBII
NJI-TTK-4.2 Tema 3.2 4 2 oIpoc).
WJI-T1K-4.3 [TocTpoenne MaTeMaTHIECKUX MOJIENEel THIIOBBIX 00HEKTOB 2 Pa3bop TeopeTnuecKkoro Mareprana B
YIpaBIeHVs M UX UCCIEAOBaHNUE. (hopmaTe YCTHOM TUCKYCCHH.
JlabopaTopnas pabota Ne 3.1 3 2 3 IIpoBepka mpakTUYECKOTO 3aJaHMSL.
OCHOBHBIE METO/IBI HCCIIEIOBAHUS MOJIEIIEH. 4 3ammTa 1a60paTOPHOM PabOTHL.
Pacuer naeHTHQUKAIMOHHBIX MoJeNel 00bEeKTa yIpaBICHUS. 5 KonTponbsHas pabora.
JlabopaTopHas pabota Ne 3.2 4 1
PazpaboTka anropuTma uCCIenOBaHUS MATEMATHIECKUX
Mojenell 00BEKTOB U CUCTEM yripaBieHus. OmeHka
aJIeKBATHOCTH MOJIEIIH.
JlaGoparopnast paborta Ne 3.3 3 2




Iliianupyembie Buabl yueOH0i#l paboThI .
(KOHTpOJIHUPYyeM KonrakTHasi padora 5
©
bl€) pe3yJabTaThl ]
=3 Buae! 1 popMBI KOHTPOJIBHBIX
OCBOEHUS: = N
—— o J S MeponpHsTHIi, 00ecneunBaKOIIHE 110
N HaumeHnoBaHnme pa3aesnoB, TeM; @ < 3 = 9 5 COBOKYNHOCTH TEKYIIH KOHTPOJIb
dopmupyemoii( . = 2 Ty 87 E
bIX) (dopma(bl) NPOMEKYTOUHOU ATTECTAUNHU & = E S S % 4 S yCneBaeMoCTH;
=p
. 7 g § 5121 5 (OpMBI IPOMEKYTOYHOI0 KOHTPOJIS
KoMIeTeHuu(if) = = = =3 =4 2
= = = S S 3y FH o ycIieBaeMoCTH
U HHAUKATOPOB = 2 £ & § 2 E 2 9 ¢
JOCTHKEHHS g 2z 'S S 3 g 23 = =
KOMIIeTeHIHi = ES  RRAIJEFOF
IIporpammHBbIE cpeicTBa MOAEIUPOBAHUSA U UCCIIEA0BAHUS
Mozene.
JlabopaTopnas padota Ne 3.4 4 2
Amnmpokcumarus 1 oopabdortka Habmonenuit. [loctpoenne
3aKOHOB pacHpeAeNeHIs] CITyJaifHbIX BEJTHYHH.
3ader ¢ OIEeHKOU X X X X 10 Wrorosas koHTpoIRHAS paboTa.
HUTOI'O 3a yeTBepTHIii ceMeCTP 18 X 38 40
HUTOI'O 3a Bech nepuos 18 X 38 40




3.3.  Kparkoe conepxkanue yueOHON AUCITUTUINHBI
Ne Haumenosanue pasena u Conep:xanue pa3nena (TeMbl)
TEeMbI JTUCHUIIINHBI

Pazpnen | OcHOBHBIE CBeIeHHS 0 CHCTeMAaxX yIpaBJIeHUs] U THIIaX MoJesei

Tema 1.1 Kinaccudukarus Mmozaenei MogaenupoBaHue kak MeTof uccienoanus. [IpaBumia u 3tansl
00BEKTOB U CHCTEM mozenupoBanust. [lonstue mogenu. Knaccupukanus mozaenei.
yIpaBIEHHUS. Ilonsarue cucremsl. [IpUHIUIIBI CHCTEMHOTO MOJIXOAA.

Knaccudukanus cucrem. Kinaccuduxanus Moneneit cucrem
yrpasyieHust 10 HopMe MaTEMATHYECKOTO OMHCAHMSL.

Tema 1.2 AHanu3 U HHTepIpeTaIus [IpoBepka aieKBaTHOCTH MOJETH. DKCIIEPUMEHTATbHBIC
pe3yNbTaToOB (hakTOpHBIC MOJIENIU U UX 0COOEHHOCTH. [TpHUHITUIIBI
MOJIENTUPOBAHUSL. TUTAaHUPOBAHUA IKCIiepuMenTa. [lnan sxcepumenTa.

PerpeccroHHbIN aHAIU3.

Paznen |1 MeToabI MOCTPOCHUA MOAeJIeil

Tema 2.1 JIuneiinble 1 HENVHEWHBIE UucneHHoe pelieHne CHCTEMBI JTMHEHHBIX allre0panyecKux
mozend. [TpuHuuns ypaBHEHUH. YHCIIEHHOE PEllIeHNEe HENMHEHHbBIX
ITOCTPOEHUS U METOJIBI anredbpandeckux ypaBHeHUH. CHMBOIBFHOE pELIeHNE
pELIEHUs CUCTEM HENTMHENHHBIX alreOpanvecKux ypaBHeHUil. Pemenne
YpaBHEHU. anredpanvecKux ypaBHEHUH B aHATMTHUECKON (CHMBOJIBHOM)

(dopme. Pemmenne cucTeM JIMHEHHBIX YpaBHEHUH.

Tema 2.2 Onpenenenus mapaMeTpoB UucnenHoe u cuMBONbHOE i hepeHnmpoBane u
MOJIENEH, OMTUCBIBAEMBIX uHTEerpupoBanue. Pemenne nuddepeHuanbHbIX ypaBHEHUN
g depeHnaIbHBIMA pa3IMYHBIMU MeToaMu M QyHKIMsME B iporpamme SMath
ypaBHenusamu. O6pabdorka Studio.
pe3yabTaToOB
MOJIEITUPOBAHMUSI.

Pazpen |1l | HccnenoBanne MmaTeMaTu4eckux Mojesei

Tema 3.1 PazpaboTka sTanos OCHOBHBIC ITPUHITATIBI HCCIICTOBAHIS MAaTEMAaTHUECKUX
MaTeMaTUYECKOI0 MoJeIel 00BEKTOB M CUCTEM yrpaBicHus. [laccuBHBIN 1
MOJIENTAPOBAaHI OOBEKTOB U | aKTUBHBINA SKCTIepuMeHT. OCHOBBI TEOPHH TLIAHUPOBAHHUS
CHCTEM YIIpaBJIeHUS. SKCIIEpUMEHTA.

Tema 3.2 [Toctpoenne OcHOBHBIE ITPOrpaMMHBIE HHCTPYMEHTAIIBHEIE CPEACTBA
MaTeMaTHYECKIX MOJIeNei MOJIETMPOBAHUS 00HEKTOB U CHCTEM YITPABIECHUS U MX
THUTIOBBIX OOBEKTOB MIPUMEHEHHE [T PEelIeHMs 3a/1a4.

YIpaBIEHUS U UX
HCCIIEJIOBaHHE.
3.4.  OpraHuzaiysi caMoCTOSITEIbHONU PaboThl 00yHArOIINXCS

CamoctosarenbHas paboTa cTyAeHTa — 00si3aTelibHAash 4acTh 00pa30BaTENILHOTO Mpollecca,
HaIpaBJIeHHAs HAa Pa3BUTHE TOTOBHOCTH K PO(HECCHOHAIbHOMY U TUYHOCTHOMY CaM000pa30BaHUIO,
Ha IPOEKTUPOBAHUE JallbHEHIIIEr0 00pa30BaTEIbHOTO MapIIPyTa U MPOPECCUOHAIBHON Kapbephl.

CamocTtosrenbHas paboTa 00yJaroMXCs M0 TUCIHUILIMHE OpraHN30BaHa Kak COBOKYITHOCTb

ayJUTOPHBIX W BHEAYAUTOPHBIX 3aHATUM M paboT, 00eCHneunBaIOUINX YCIIEIIHOE OCBOCHHE
JUCLUTUIAHBL

AynutopHas caMmocTosTeNbHas paboTa oOydaroIuxcs MO JUCLUUIUIMHE BBINOJIHAETCS Ha
y4eOHBIX 3aHATHUAX I0J PYKOBOJCTBOM TMpeNojaBaTesis M IO €ro 3aJaHuio. AyIUTOpHas
caMOCTOsATeNIbHAsE paboTa 00yJaroUUXCsl BXOJUT B 00IIMI 00BbeM BpeMEHH, OTBEICHHOTO y4eOHBIM
IUTAHOM Ha ayIUTOPHYIO paboTy, U periaMeHTUpyeTcs paclucaHueM y4eOHBIX 3aHITUH.

BHeaynuropHas camocTosATeNbHas paboTa 00ydaronuxcs — IaHupyeMasi yaeOHasi, HayqyHo-
HCCIIeI0BATeNbCKAs, MMpaKTHUecKas paboTa 00y4yarommxcs, BBINOIHsAEMas BO BHEAYAUTOPHOE BpeMs
M0 33/IaHUI0 U TIPU METOJAMYECKOM PYKOBOJICTBE IpernojaBareisi, Ho 0e3 ero HemocpeaCTBEHHOTO
y4yacTusl, paCIUCaHUEeM YU4eOHbIX 3aHATHHI HE PeriiaMeHTUPYETCS.

BreaynuropHas camocTosATeNnbHas paboTa 00yyaromuxcs BKJIOYaeT B cels:



— TOATOTOBKY K JIEKLIHAM, IPAKTUYECKUM U 3a4ETY;
— M3YYCHHE YU4eOHBIX MMOCOOMIA,

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

— TIPOBEICHUE UCCIIECIOBATEILCKIX padoT;

— H3YUCHHUC TCOPCTUYCCKOr0 MW IMPAKTHYCCKOI0 Marcpuajgia IO PEKOMCHIOBAHHBIM
HUCTOYHHUKAM,

— MOATOTOBKA K KOHTPOJIbHOU paboTe U T.11.;
— BBIINOJHEHUE HHIUBUYAJIbHBIX 3aJaHUM;
— MOJArOTOBKA K IIPOMEKYTOYHOM aTTECTAllMU B TEYEHUE CEMECTPA.

CamocrodarenbHas paboTa oOyJaromMXCsi € ydacTHeM IpenojaBarenss B (opme HHOU
KOHTaKTHOM pa0oThl MpeaycMaTpuBaeT TpPYNIOBYIO W (MIM) HWHAMBUAYAJIbHYIO paboTy c
00yJarOIIMMHUCS U BKITIOYAET B CeOsl:

— TPOBEJCHUE WHIVBUAYAJIbHBIX W TPYNIOBBIX KOHCYJNBTAIlM 10  OTACIHHBIM
TeMaM/paszjiesiaM JUCLIUILIUHBL;

— TPOBEJIEHNE KOHCYIbTAIUHN TIEPe/T 3a9€TOM TT0 HEOOXOTUMOCTH.

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

Buasbl u popmbl -
HaunmeHoBaHHe pa3jiesia KOHTP OJILHBIX é
/TeMBbI TUCHUILINHDI, MeponpusITHi S
Ne BBIHOCHMbIE Ha 3agaHus 1151 CAMOCTOSITEIHLHON PaGoThI (Y4HTBHIBAIOTCS 2
CaMoCTOSITeJIbHOE npu nposeieHnn | g
u3yveHue TEKYILEero S
KOHTPOJI51) =
1. [InanupoBanme IToaroroButh pedepar YcrHOE 4
IKCIIEPUMEHTOB IS cobecenoBaHue
perreHus 0 pe3ybTaTaM
JKCTpEeMaJbHBIX 3a/1a4. BBITIOJTHEHHOH
paboThI

3.5. IlpumeHeHHE 3IEKTPOHHOTO 0O0YUCHUS, TUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX
TEXHOJIOTUN

Peanuzanus nmporpamMMbl y4eOHOH AUCIUIUIMHBI C IPUMEHEHUEM 3JICKTPOHHOTO OOYUSHHUSI 1
JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN PErJIaMEHTUPYETCS JICHCTBYIONIMMHE JIOKATbHBIMU
aKTaMH YHUBEPCUTETA.

VYueOHast 1eTeIbHOCTh YaCTHYHO MPOBOIUTCS Ha oHaitH-tuiathopme Moodle, Google meet
3a CYeT MPUMCHEHUS YIeOHO-METOAMYCCKHUX ICKTPOHHBIX 00pa30BaTEeIbHBIX PECYPCOB:

HCI0Jb30BaHHE o0beM, BKJIIOYEHME B y4eOHbII
ucnoab3oBanue 0 u JJOT
90 u 10T qac npoiece

o0yueHne y4e0HO-METOANYECKHE DIEKTPOHHBIE OpTraHHU3AIIHS

¢ BeO-ojyiep kKol | oOpa3oBaTenbHbIC peCypChl YHUBEPCHTETA CaMOCTOSATENbHON PabOTHI
1 xkaTeropun o0yJaronmxcs
Y4e0HO-METOANYECKHE DIEKTPOHHBIE B COOTBETCTBHH C
00pa3oBaTeNbHbBIE PECYPChl YHUBEPCUTETA pacrnucanuem
2 KaTeropuu TEKYIIEH/TPOMEXYTOTHOM

aTTecTanuu

D0P o6ecneunBarOT B COOTBETCTBUH C IPOTPAMMON JTUCLUTUIUHBL:
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— OpraHM3aIUI0 CaMOCTOSITENBbHONH pabOThl OOydaroIlerocs, BKIIOYas KOHTPOJIb 3HAHUH
oOyyaromerocst (CaMOKOHTPOJIb, TEKYIIUI KOHTPOJIb 3HAHUH U TPOMEKYTOUHYIO aTTECTALUIO),

— METOJHMYECKOE CONPOBOXACHUE U JOMOJHUTEIbHYI0 HH()OPMAIIMOHHYIO TOIJICPKKY
AIIEKTPOHHOTO 00y4eHUs (OTOTHUTEIbHbIE y4eOHbIe 1 HH(POPMALIMOHHO-CIIPABOYHBIE MAaTEPHAJIBI).

TGKYHIaSI U MPOMCXKYTOYHAA arreCTaluu 110 OHJIaf/'IH-KprY IMPOBOJAATCA B COOTBCTCTBHUU C
rpaduKoM y4eOHOTO MpOoLIecca U PACICAHUEM.
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4. PE3YJIbTATBI ObYYEHUA 110 JUCHUILJIMHE, KPUTEPUA OIEHKM YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IKAJIA ONEHUBAHUA

4.1. CooTHeceHue IUIAHUPYEMbIX Pe3yIbTaTOB 00YUYEHHS C YPOBHAMU C(HOPMHUPOBAHHOCTH KOMITETEHIUH (11).
YposHu Hrorosoe Ouenka B Ioka3aTe;n ypoBHs c)OPMHPOBAHHOCTH
c¢(popMHPOBAHHOCTH KOJHMY€eCTBO NTHOAIbHOM = = "
KoMmeTeHH(-ii) GAILIOB CHCTeMe yHHBepcaJII»HOI/I(-EIX) OﬁﬂleﬂpO(I)CCCI/IOHaJII):-IOI/I(-bIX) npocbeccnonam,nonu(-blx)
T T — 110 pe3ykTaTamM : KOMIeTeHI AU (-i1) KOMIIETeHIUH KOMIIeTeHIUH(-i1)
cucremMe TeKymeii u T IIK-4:
o pe3yJbratam NPOMEKYTOYHO I UA-YK-1.5 W-TIK-4.2
TeKylieH u aTTecTaluN WJI-TIK-4.3
NPOMEKYTOYHOM
aTTecTAIlHH
BBICOKHU OTJINYHO/ OO6yJaromuiics: OO0yuaromuiics:
3a4TeHO (OTIMYHO)/ — TPaMOTHO OIIEHHUBAET THII — HCIIONB3YET METOIBI
3a4TCHO MaTEeMaTUYECKOW MOJEIIH; MOJIEIMPOBAHUS O0HEKTOB U
— OmpefenseT mapamMmerpsl CHCTEM YyTpaBJIEHUS, METO/BI
MOJIENeN I CUCTEM pacyera nmapaMeTpoB MOJEIEH,
YIIPaBICHHS TEXHOJIOTHYECKUMHU METO/1bl 00pabOTKHU pe3yIbTaTOB
IIPOLIECCAMH. 9KCHEPUMEHTAIIBHBIX
— TIPOBOIUT HCCIEIOBaHUMN.
JKCIIEpUMEHTAIIBHBIC — aHaJM3UpPYyeT COBPEMEHHBIE
HCCIIENOBAHMS VI IPOBEPKH METOJbI aHAJIN3a KaueCcTBa
3aIIUIICHHOCTH 00BEKTOB C paboThl HHPOPMATTHOHHBIX U
MIPUMEHEHUEM COBPEMEHHBIX aBTOMATH3HPOBAHHBIX CUCTEM,;
MaTeMaTHYECKUX METOJOB, — JI€MOHCTPUPYET TOTOBHOCTh
TEXHUYECKUX U IMPOTrPaMMHBIX pa3paboTKH porpamMm
cpeacTB 00paboTKU pPe3ybTaToOB WHXEHEPHBIX PacyeToB IO
JKCIIEPUMEHTA; MIPOEKTUPOBAHUIO
BIIaJ€ET OMBITOM MPAKTHYECKOH POOOTOTEXHUYECKUX CUCTEM, HX
palboThl B MHTEPAKTUBHOI MTOJICUCTEM, OTAEIBHBIX
CHUCTEME KOMITBIOTEPHON 9JIEMEHTOB U MOIYJIEH.
anredpsl SMath Studio.
HOBBIIIEHHBIN xopomo/ OOyuaromuiicst: - OOyuaromuiics:
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3a4TeHO (X0po1Io)/ — JI0CTaTOYHO ITOAPOOHO, — OTBET OTpakaeT 3HaHUE
3a4TEHO IPaMOTHO U T10 CYILECTBY H3JIaraer TEOPETUYECKOro M MPAKTHYECKOT 0
U3YYEHHBI MaTepuall, IPHBOIUT U Marepuaia, He JIOIycKas
packpbIBaeT B Te3UCHOM (opme CYILIECTBEHHBIX HETOUHOCTEH.
OCHOBHBI€ TIOHSATHS;
— JIONyCKaeT eJMHUYHbIe
HerpyObIe OINOKH;
JOCTaTOYHO XOPOIIO
OpPHEHTHpYETCS B YUeOHOM 1
mpoQecCHOHALHON JIUTEPAType.
0a30BBIi YJIOBIIETBOPUTEIBHO/ O0yuatomuiics: O0yyatormiics:
3a4TEHO — JIeMOHCTPHPYET TEOPETUYECKHE - OTBET OTpaXkaeT 3HAHHUS Ha
3HaHUSI OCHOBHOI'O Y4€OHOT0 0a30BOM YpOBHE TEOPETUIECKOTO U
Marepuaja JUCUHUIUIMHBI B 00beMe, MPaKTUYECKOro MaTepraia B
HEOOXOAMMOM IS TaJIbHEHIIIETO 00BeMe, HEOOXOIUMOM ISt
ocBoenus OITOIT; JaNbHenIel yueOnl 1
JEMOHCTpHUpYET (hparMeHTapHbIC npecTosIel padoThI O
3HaHUSI OCHOBHOW y4eOHOM npoduiro o0ydeHus.
JUTEPATypPHI IO TUCIHIIIAHE.
HU3KAN HEYI0BJIETBOPUTEbHO/ | OOyuaromuiics:
HE 3a4TEHO —  JIEMOHCTpHUpYET (pparMEeHTApHbIC 3HAHNUS TCOPETUIECKOT0 M IMPAKTUIECKOI'0 MaTepHall, TOMYCKaeT
rpyObIe OMUOKY IPH €r0 W3JI0KEHIH Ha 3aHATHIX U B XOJ€ IPOMEKYTOUHOH aTTeCTalllu;
—  HCIBITHIBACT CEPbE3HBIC 3aTPYAHEHUS B IPUMEHEHUN TEOPETHUCCKUX ITOJIOKCHUH MTPH PEIICHUN
MPAaKTHYECKUX 331249 MPohecCHOHAITFHON HAIIPABIEHHOCTH CTAaHAAPTHOTO YPOBHS CIIOKHOCTH, HE
BJaJieeT HeOOX OMMMBIMH ISl TOTO HAaBBIKAMH U IPUEMaMU;
—  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.

S. OIEHOYHBIE CPEJICTBA JIUISI TEKYIIETO KOHTPO.JISA YCOEBAEMOCTH U ITIPOMEXYTOUYHOM

ATTECTAIIUU, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCA

HpI/I IMPOBCACHUHU KOHTPOJIA CaMOCTOSITEIbHOM paGOTH 06yqa101unxc>1, TEKYHICTI'O KOHTPOJIS U HpOMCX(YTOHHOﬁ aTTeCTaiuuun 110 leeGHoﬁ JUCHUITIIIMHC
«BpIcIIas MaTeMaTHKa B MOJEIISIX CUCTEM YIIPpaBJICHUA» IIPOBEPACTCA YPOBCHDb C(I)OpMI/IpOBaHHOCTI/I y 06yqa}01u1/1xc;{ KOMIIETEHITUN U 3alJTAaHUPOBAHHBIX
PE3YyJIbTATOB OGy‘ICHI/IH IO JUCHHUINIMHE, YKA3aHHBIX B pa3aciic 2 HaCTOSIIEH porpaMMmal.
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@DOopMBI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH, ITIPUMEPHI TUITOBBIX 3aJaHUMN

Ne

DopMBbI TEKYIIET0 KOHTPOJIsA

IIpuMepsl THIIOBBIX 3a1aAHUI

JlabopaTtopnas padora Ne 1.1

BBezieHre B MFHTEpaKTHBHYIO CHCTEMY KOMITbIOTEpHOI anredopsr SMath Studio.

3HaKOMCTBO C MaTeMaTHUeCKHM pemaakropom SMath Studio:

- H3yueHwue 3eMeHToB uHTepdeiica SMath Studio;

- paboTa C IJIaBHBIM MEHIO ¥ C MaTEeMaTUYECKOH MaHeIbIO;

- paboTa ¢ maHenbio KaJbKyJIsITopa;

- pelleHre MPOCTENIIMX MATEMATHYECKUX TPUMEPOB;

- BBINIOJIHEHHUE CaMOCTOSTEIBHOTO 3a/IaHKs, COTJIACHO HOMEpPY BapuaHTa.
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) Boruncnnts 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.

JlaGoparopHas pabora Ne 1.2

IeticTBust ¢ MmaTpuiiamu B porpamme SMath Studio.

Hean:

3HakoMcTBO ¢ manenso Marpuua B SMath Studio:

- I3y4YeHHE CIIOCOO0B MPUMEHEHHUST BCTPOSHHBIX (PYHKITHIA;

- paboTa ¢ TIaHeNbI0 MaTPHIIA;

- ICUCTBUS HaJ MaTpPUIIAMU.

IIpumeput 3a0anuil.

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

ObpareHne 1 BEIYUCIICHUE ONPEAEIUTENS BO3MOKHO TOJIBKO JUIS KBaAPAaTHBIX MATPHLL.

3ananne 2. Beeaute npon3BOIBHYIO KBaJAPATHYIO MAaTPHILy, HAWIUTE OOpaTHYIO € W BBIYUCINATE
ONpEeNeNnuTeab. TpPAHCIOHUPYWUTE 3aJaHHYI0 MATpULy. DBBINOTHUTE STH JACUCTBUSA, HCIONb3Ys
BBIIIETIEPEUHCIIEHHbIE KHOIKH BCTPOCHHBIX ONEPATOPOB.
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Ne

@opMBI TEKYIIIEr0 KOHTPOJIA

IIpuMepsI THIOBBIX 3a/IaHUH

3amanme 3. Haiitu ckayispHOE M BEKTOPHOE IPOM3BEICHUS JBYX 3aJaHHBIX TPEXAJIEMEHTHBIX
BeKTOpoB X 1 Y

N 17
X= 2 Y=|4
\3) 9/

JlabopaTopuas pabora Ne 1.3

Jlorndeckue onepamnuy B MATpHYHOM (hopMme.

Hean: BEITOIHUTD JOTHYECKUE ONEPALIN B MATPUIHOU (opme.

Ilpumepot 3a0anuil.

3ananue 1. BomonHWUTE B MaTpu4HOW ()OpMe YeThIpe JIOTMYECKHE OMEpalHu: JU3BIOHKIIHIO,
KOHBIOHKIINIO, uckmodatoniee WJIM (HepaBHO3HAYHOCTH), WHBEpPCHIO BEeKTOpoB A u B. OObsicHHUTH
MOJTy9YEHHBIE PE3YIbTaThI.

BapuaHT Bekrop A Bexrop B
1 11000011 10101001
2 10011100 10100100
3 11100010 10100100
4 11001100 10100100
Jlaboparopuas pabora Ne 1.4 ITocTpoenue IByX- U TpeX-MEPHBIX TpaduKoB MaTeMaTHueckux ¢Gyukuii B SMath Studio.

Heab:
3HakoMCTBO ¢ manensio I'paduku 8 SMath Studio:
- U3y4YEHHE CIIOCOOOB TIOCTPOCHHUS ABYMEPHBIX U TPEXMEPHBIX TPAHKOB;
- pabota ¢ MeHI0 (hopMaTHPOBAHHUSI;
- MoCTpoeHue TPadUKOB Pa3TUIHBIX (PYHKIIHHA.
IIpumeput 3a0anuil.
1) CamocrosTensHO IOCTPOUTH rpaduK ABYX ByHKIHi: Y(X)= 25in%(x) n z(x)=5cos’(x) B mpenenax 0<=
x<= 20.
2) CaMOCTOATENEHO MOCTPOHTH TpaduK GyHKIMH Z (X,Y) = 3x° - 4y? st 0 <=x <=3, 0<=y <= 4.
3) Tocrpoiite rpadux Gpynxyuu Ha uHTEpBane x or — 10 o 10,

| Ne BapuanTa | DyHKIUsA |
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Ne DopMBbI TEKYIIET0 KOHTPOJIS ITpuMephbl THIOBBIX 3aIAH Wi
1 f(x)=x3-9x2+24x-15
2 f(x)=-x3-12x2 -45x+51
JlabopaTtopHas pabora Ne 2.1 Pemrenvie anrebpandeckuit ypasuenuii 8 SMath Studio

Hean:
HayuuTtbcs perath JuHeHHbIC aireopanyeckue ypapaenus B SMath Studio:
- YHCJIEHHOE pEelIeHNEe CUCTEM JIMHEHHBIX anre0pandyecKux ypaBHEHUII;
- pellieHne CUCTEM JIMHEWHBIX anreOpanyeckuX ypaBHEeHUH B MATPUUHON (opMme;
- YHCJIEHHOE PellIeHr e HEMTMHEMHBIX aNreOpandeckux ypaBHEHUH;
- pelleHre CUCTEM JIMHEWHBIX anreOpanyeckuX ypaBHEeHUH B CHMBOJIBHOM (opMe;
- pellieHr e HEIMHEHHBIX YPaBHEHH B CHMBOJILHOH (hopMe.
IIpumepot 3a0anuil.
1) CaMOCTOSITENBHO PEIINTE MPUBEACHHBIC HIKE CHCTEMbI YPABHCHHIA:
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 JHMHEHHBIX anreOpandecKuX YpaBHEHUM 3aJaHa  MaTpHICH
K02(PHUITMEHTOB ¥ BEKTOPOM V TIpaBbIX yacTeil. HaiiT aHanuTHIecKoe perieHue.
04 03 53 -12) 10
56 -29 04 76 0.1
M= Vo=
-84 08 118 —43 001
72 -36 81 45 ) | 0.001)

JlabGopaTopnas pabota Ne 2.2

Iuddepennuposanne u uaTerpuposanne 8 SMath Studio
Iesb: HAydIUTHCS IPOU3BOANTE MU depeHiupoBanue u narerpupoanue 8 SMath Studio.
IIpumeput 3a0anuil.
1) HaiiTi CaMOCTOSITEIBHO MEPBYIO, BTOPYIO M TPETHIO MPOM3BOIHBIC IS (DYHKITHIA:
y=7x*+9x*+5x+8

y =3x + 10x 2
2) BreucauTe caMoCTOSTEIBHO HWKCITPUBEACHHBIC HHTETrPAJIbI
A) b)
y = 5x3 +9x? y = 5sin X + 8cos 4x
a=4, b=9 a=0, h=5
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Ne

@opMBI TEKYIIIEr0 KOHTPOJIA

IIpuMepsI THIOBBIX 3a/IaHUH

JlaGoparopHas pabora Ne 2.3

Pemenune muddepeHmanbHbIX ypaBHSHUN
Ieab: 0CBOMTH METO/IBI PellieHUsT OOBIKHOBEHHBIX M depeHimanbabix ypapaenuit B SMath Studio
IIpumepot 3a0anuil.
1) HUcnone3ys BcTpoeHHyro (yHkiuio 0desolve pemuts cienyroliee HEIMHEHHOE OOBIKHOBEHHOE
i depeHImanbHoe ypaBHEHHE BTOPOTO MOPSIIKA ¢ HyJICBBIMH HAYaJIbHBIMU YCJIOBHSIMHU:

100y +10(y)%+101y=50 222

4

2) PemmTh caMoCTOSITENIbHO IPUBEICHHBIC HIKE CUCTEMBI YPaBHEHUH MIEPBOT'0 TIOPS/IKA!
1. Yy (X)+y(x)z(x) +8x =0 2. u(w)+u(®)-3t=0
Z'(x) +8z(x) -10=0 w(t) —w(t) +t2=0
y (0) =1 u(0)=0
z (0) =5 w(0)=0
3) Pemmmts B muddepenimansHoe ypaBHEHHE BTOPOTO MOPSAIKA

T2 d? y/dt® + & T dy/dt +y =0,
IpU HavaIbHBIX yernoBusix to=0, Y(to) =1, dy/dt (to) =0 u 3amanHbBIX 3HaueHUsX mapamerpoB T=10, §
=0.5.

JlaGoparopnas padora Ne 3.1

OCHOBHBIE METOBI UCCIIEAOBAHUS MOJEIEH.
Pacder naeHTH)UKAIMOHHBIX MOJIENIEH 00BEKTA YITPABICHIS

JlaGoparopHas pabora Ne 3.2

PazpaboTka anropuTMa uccienoBaHUS MaTEMaTHYECKIX MoJieNieil 0ObEKTOB U CUCTeM yrpaBieHus. OueHka
aJIeKBAaTHOCTH MOJIENH

JlaGopartopnas padora Ne 3.3

IIporpamMMHEBIe cpeacTBa MOJCIUPOBAHUS U UCCIICIOBAHUS MOICIICH.

JlabopaTtopnas padota Ne 3.4

Anmpokcumarus u o0paborka HabmroneHuit. [locTpoenne 3aK0HOB pacipeneneHus CydailHbIX BEJTHIuH
Heab: Mo3HAKOMHUTCS € MeTomamu anmpokcuManmu ¢Gyuakimuii B SMath Studio. Hayuutbes
HCIIONB30BaTh METO/IBI pacuera CTaTUCTHYECKUX (DYHKIUI U aHAIIN3a JaHHBIX.

Ilpumeput 3a0anuil.
1) BbIYHCIUTH KOPPEISAIMOHHBIA MOMEHT H KO3(D(HUIMEHT KOppensiud MO0 3adaHHBIM
peanu3anusaM CITydaiHbIX BEJMYWH X, Y U Z, W.
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Ne

@opMBI TEKYIIIEr0 KOHTPOJIA

IIpuMepsI THIOBBIX 3a/IaHUH

(10)
11

(100
121

{76847 (3747 1
0833 563 14

x= 6921 y =126 : 15 W=
3970 877 16
L8590/ \492) 17

5]
Il

L1g) 4
2) Tlo 3agaHHBIM peanu3alisiM CITy4aiiHON BETMYMHBI X TOCTPOUTH ee rucrtorpammy. [IponsseneHo
500 HaOsroieHui. Pe3yabTaThl HAOMIOACHUH CBE/ICHBI B CTATUCTUYCCKUHN PSIJI;

Nurepsaisl -4; -3 -3; -2 -2;-1 -1;0 0;1 1,2 2;3 3;4
HaOJIFOEHUN

Yucmno 6 25 72 133 120 88 46 10
HaOJIIOACHUI B
JaHHOM
HHTEpBae

Yacrora m/n 0.012 0.05 0.144 0.266 0.240 0.176 0.092 0.02

3) Tlo 3amaHHBIM pe3yibTaTaM HAOJMIOJCHHH MOCTPOUTh Tpaduk HOPMAIBLHOTO 3aKOHA

pacnpenenedus. BeipaxkeHue 111 HOpMaJbHOTO 3aKOHA paclpeiesieHus] UMEET BUJL:
(x-m)?
202

-1 -
== €
4) TloctpouTs 3aKOH Z-pacupenenenns Purrepa.
5) Pacmpenenennem ®umepa ¢ “d1” u “d2” cremensMu cBOOOIBI HA3HIBAETCS pacIpeneacHre
F(), rae
5e
X=5)

>’

i=1

KonTponsnas padora

o pazneny «OCHOBHBIE CBEICHUS O
cUCTeMax YIpaBJIeHHUS U THITaxX
MOJIETEN»

CognepxaHue 3a1aHUsA:
1) Beruucaute N 3HaYeHUi QYHKINH B 33JaHHOM JHaa30He M3MEHEHUS apryMEHTa X U Tpex
3HaYEHUH KO3 PUIMEHTA 4.
2) BpbiBecTu Ha 9KpaH TaOIMIbI 3HAYCHUH apryMeHTa U QYHKIIUH.
3) Tocrpouts rpaduku 3a1aHHON QYHKIHH.
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Ne

@opMBI TEKYIIIEr0 KOHTPOJIA

IIpuMepsI THIOBBIX 3a/IaHUH

Bapuanrt 1
No DyHKIHS Xo Xk a1 a a3 n
1 ax +Vx3 | 0,6 2,6 2,0 2,5 3,0 10

4a + x?

Bapuant 2
No DyHKIMS Xo Xk a1 a a n
2 (2,2a—x)3 |08 2,6 3,0 3,5 4,0 12

Vx +0,3a

Kontponbhas pabora
1o pazyieny «MeToJbl TOCTPOESHUS
MOJeTe»

ConepxaHue 3aIaHuUs:
1) HaiiTu Bce IeHCTBUTEbHBIC KOPHH JIBYX HEJIMHEWHBIX YpaBHEHUIT. [IpH pelieHnu OTHOTO U3
HEJMHEWHBIX YPaBHEHUH UCTOJIBb30BaTh QyHKIMIO Find, mpu pemenun apyroro RoOL.
2) Pemmth cucTemMy JMHEHHBIX ypaBHEHHH, UCTIONB3Ys: 1) onepatop Given u dynkiuto Find, 2)
MaTPUYHBIM CITOCOOOM, 3) aHATMTHYECKUM criocoboM. HauanbHble 3HaUeHUsT KOPHEH TIPUHSITH
PaBHBIMH HYJIIO.

Bapwmanr 1
Ne Henunelinpie ypaBHeHUs CucTteMbl TUHEHHBIX YpaBHEHUI
1 3x3-3.1x%-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
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
Bapwmant 2
Ne Henuneiinpie ypaBHEHUS CucTteMbl TUHEHHBIX YpaBHEHUI
2 x®-3x2+2.8=0 8.2:X1—3.2:X2 + 14.2:X3 + 14.8-x4=-8.4
X%+ 0.5-2=0 5.6 X1—12-X2 + 15:X3 - 6.4-x4=4.5
7.1'Xx1—-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 pazzeny «/ccienoBanue
MaTeMaTHYECKUX MOJIeNeii»

ConepxaHue 3aJJaHUsA:
1) Bsectu matpuims U V.
2) BBINOJIHUTE 3aaHHbIE ICUCTBHUS Hal MATPUIIAMH.




17

Ne

DopMbl TEKYILIET0 KOHTPOJIsA

IIpuMepsl THIIOBBIX 3a1aAHUIH

3) BeIiBecTH Ha 3KpaH 3HAYCHHS 3aJAaHHBIX 3JIEMEHTOB MaTPHIIbI, IPU YCIOBUH, YTO CYET HOMEPOB 3JIEMEHTOB
HauuHaercs ¢ 1.

4) TpaHCOHHPOBATH MATPHUILy V.

5) BeIiBecTu Ha 3KpaH TpeTuii cronder Matpuilbl U U BTOPYIO CTPOKY MaTpuiibl V.

6) Haiiti 3HaueHue onpenenutens Matpuist U.

7) Haittu U cnenats nposepky.

8) Haiitit matpuiy W u3 yciosust: U*W=V. CrenaTth npoBepKy pe3yibTara.

9) Pemuth cucTeMy ypaBHEHHI MAaTPHYHBIM CIIOCOOOM.

Bapwuanrt 1
Ne BapuanTs! 3agaHuit
1 1)
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, Uzs, Va2
9) 5x1+8x2-x3=-7
X1+2x2+x3= 1
2x1-3x2+2x3= 9
Bapuanr 2
No BapuanThsl 3a1aHuit
2 1)
U=
0.15 0.23 0.12 0.44
-0.52 0.35 0.21 -0.72
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Ne DopMbI TEKYIIEr0 KOHTPOJIS IlpuMepbl TMNIOBBIX 3a1aHUI

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) U1z, Uz1, Vap

9) x1+2x2+x3=4
3x1-5x2+3x3=1
2X1+7x2-x3=8

Hrorosast koHTpoOIBHAS paboTa 3ananue 1. [Ipomssectn pacuer npu x = 1.2;a=3.4;b=6.7
Bapuasr Dopmyna
1

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

k
15
y= ) lgli-b+)

i=10
3ananme 2. [I[pousBectu pacuet npu m= 8, n=35 u p= 10

BapuanT Dopmyna

1 _n! (m + n)!
—_m!+nl!

2 (p —m)!n!

" p=nm=n)

3aganue 3. BerunciuTh onpeneneHHblil HHTErpa
BapuanT Dopmyna

1 6
f x% - cos(x)dx
1
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Ne mn @opMBI TEKYIIIEr0 KOHTPOJIA

IIpuMepsl THIIOBBIX 3a1aAHUI

f sin(x) - cos(x)?dx

5.2. Kpurepuu, mikanabl OLICHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:

HaumenoBanue
OIIEHOYHOT 0 I kajibl OLleHUBAHUS
(K(Sll::l:)f;l:jm- Kpurtepuu oueHuBanus
TR 100-6anabHast [sTnéanabHast
cucTeMa cucTeMa
MepONpHUATHS)
KoHTponbHast i Pa6ora BbInomHEeHa NOIHOCTEIO. Her ommboK B JOrHUecKuX paccykaeHusIX. Bo3MoxHO )
Ha60paT0pHa5[ pa60Ta HaJIMYHUC OJHOHU HECTOYHOCTH HUJIN OIIMCKH, HC ABJIAIOIIUCCA CICACTBUEM HEC3HAHUA NIIH

HETTOHUMAaHUA yueOHoro Mareprana. OOyJaronwiics ToKa3al MOJHbEI 00beM 3HAHUH,
YMeHI/Iﬁ B OCBOCHHH, HpOﬁHeHHBIX TEM U IPUMEHCHUE NX HAa IIPAKTUKE.
PaGota BhINoHEHA TOIHOCTHIO, HO 00OCHOBAHHMH IIATOB PENIEHUs] HEZIOCTATOYHO. 4
JonyiieHa oHa ommOKa WM JBa-TPU HEJlOYeTa.
Jormyrensl 6os1ee OHOM OMMOKH MIIH 00JIee TBYX-TPEX HETOUETOB. 3
Pa6ota BBIMTONTHEHA HE TTOTHOCTHIO. JIOMyIIeHBI TPYObIe OMMOKH. 2
Pabora He BhITIONHEHA.

Pemenne npaxtrdeckux | OOygarommiics JEMOHCTPUPYET TPaMOTHOE pelIeHre BCEeX 3ajad, UCIIOIb30BaHUE 5

3aaHui MIPABIIIBHBIX METOJIOB PEIICHHUS TP HE3HAYNTENbHBIX BRIYUCIATEBHBIX TOTPEITHOCTIX
(apudmerngecknx ommoKax);
[IpogemMoHCTPHPOBAHO UCIIOIB30BaHME MTPABIILHBIX METOJIOB IIPH PEIICHUH 33134 IIPH 4
HaJMYWH CYIIECTBEHHBIX OMMOOK B 1-2 U3 HUX;
OO0yJaromuiicst HCTIONB3YeT BEPHBIE METOABI PEIIEHNs, HO TIPABUIIbHBIE OTBETHI B 3
OONBITIHCTBE CITy4aeB (B TOM YHCIE U3-32 apU(METHIECKIX OMMMO0K) OTCYTCTBYIOT;
OO0yJarommMcst HCIIONTE30BaHbI HEBEPHBIE METO/IbI PEIISHHSI, OTCYTCTBYIOT BEPHEIE 2

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

OreHka 1Mo JUCHUIUIMHE BBICTABIISCTCS 00yJaoIeMycs ¢ yI4ETOM pe3yabTaToOB TEKYILEH 1
IIPOMEKYTOYHON aTTECTALUN.

®opma KOHTPOJISA 100-6anabHast cucTremMa MsarnéanapHas cucrema

Texyluii KOHTPOJIb:
- nabopartopHas paboTa 2 — 5 WM 3a4TEHO/HE 3aYTCHO
- IPaKTUYECKHE 3aJaHus 2 — 5 1M 3a4TEHO/HE 3a4TEHO
- KOHTpOJIbHAs paboTta (TeMsr 1-3) 2 — 5 UM 3a4TEHO/HE 3a4TEHO
- ITOTOBasi KOHTPOJIbHAS paboTa 2 — 5 UM 3a4TEHO/HE 3a4TEHO
IIpomexxyTouHas arrecTanus OTJINYHO
(3ager) XOpOIIIO
HToro 3a cemecTp (IUCIUIUINHY) YAOBJIIETBOPUTEIBHO
3auér HEYIOBJICTBOPUTEIBHO

3a4TEHO

HE 3a4TCHO

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Peanm3zamust mporpamMmbl TIpeaycMaTpHUBaeT UCIOJB30BaHUE B Ipollecce OOydeHUs
CIIETYIOIINUX 00pa30BaTEeIbHBIX TEXHOJOTHI:

— mpoOneMHast JEKIUs;

— TPYNIIOBBIX JUCKYCCHUH;

— aHaJu3 CUTYyalluid U UMUTALIMOHHBIX MOJIEJIEH;

— TMpernoJaBaHWe IUCHUIUIMH (MOAynei) B (opmMe KypcoB, COCTABJICHHBIX Ha OCHOBE
pe3yIbTaTOB HAYYHBIX HCCIIEIOBAHUM, B TOM 4YHCIE C Y4€TOM pPETHOHAJIbHBIX OCOOEHHOCTEH
poheCcCHOHANTBHOM JIEATETLHOCTH BBIITYCKHUKOB U TOTPEOHOCTEH paboTOIaTeNeH;

— TMOHUCK ¥ 00paboTka MHPOPMALIMH C UCTIOJIb30BaHUEM ceTu VIHTepHEeT;

— JUCTaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH;

— MPUMEHEHHE IEKTPOHHOTO 00yUeHus;

— HCIIOJIb30BaHUE HA JICKIIMOHHBIX 3aHATUSAX BUJIEOMATEPHAIIOB U HATJISAHBIX TOCOOMIA;

— caMocTosATeIbHas paboTa B cUcTeMe KOMIIBIOTEPHOTO TECTUPOBAHMUS;

— TEXHOJIOTHH C UCIIOJIb30BAHUEM HTPOBBIX METOJIOB: POJIEBBIX, JAEJOBBIX, U IPYTUX BHUJIOB
00y4arouux urp.

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

8. OPTAHU3AIIUA OBPA3OBATEJIBHOT'O ITPOLECCA IS JINL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMHU 310POBbAA

[Ipu oOy4eHMHM M1 C OrPaHUYECHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbSI W HMHBAaJHJIOB
UCTIOJIB3YIOTCSl TIOJIXOJIBI, CHOCOOCTBYIOIIME CO3aHUI0 Oe30aphepHON 00pa3oBaTEIbHOW CpEIIbI:
TEXHOJIOTUU JU(QEepeHInaAN U UHIUBUIYATHHOTO OOYyUeHHsI, IPUMEHEHUE COOTBETCTBYIOIIMX
METOJMK 10 paboTe ¢ WHBAIWAAMHU, HCIOJIb30BAHUE CPEJICTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBE/ICHUE JOTOJHUTEIBHBIX WHAWBUIYAIBHBIX KOHCYJIbTAIMHA 1O WU3y4aeMbIM TEOPETHUCCKUM
BOIPOCAM M TPAKTUYCCKUM 3aHSATHUSM, OKa3aHUE MOMOIIU IMPH MOJArOTOBKE K MPOMEKYTOYHOMH
aTTeCTAIlHH.
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[Tpu HEOOXOAMMOCTH pabouasi mporpamMMma JUCHUIUTHHBI MOXKET OBITh aJalTUpOBaHA s
obecrnieueHrss 00pa30BaTEIHLHOTO MPOIlecca JIMIAaM ¢ OTPAaHNYEHHBIMH BO3MOYKHOCTSIMH 370POBbSI, B
TOM YHCJIE JUIsl AUCTAHIIMOHHOTO O0Yy4eHHUS.

Y4eOHbIE W KOHTPOJHHO-HU3MEPUTENBHBIE MaTepHUaabl NPEIACTABISIOTCS B  (opMax,
JNOCTYITHBIX JUTSI M3y4YCHHS CTYJACHTaMU C 0COOBIMU 00pa30BaTEIbHBIME IMOTPEOHOCTAMHE C YUETOM
HO30JIOTUYECKUX TPYII HHBAJIUIOB!

JIisi MOArOTOBKM K OTBETY HAa MPAKTHUYECKOM 3aHSITHUHU, CTYACHTaM C OTrPaHMYECHHBIMU
BO3MOJKHOCTSIMH 3JI0POBbSI Cpe/IHEE BpeMsl YBEITUUYUBAETCS MO0 CPAaBHEHHUIO CO CPEJIHHM BpPEMEHEM
MOJrOTOBKH OOBIYHOTO CTY/ICHTA.

JIJIst CTYIEHTOB ¢ MHBAIMIHOCTHIO HITM C OTPAaHUYCHHBIMHA BO3MOYKHOCTSIMU 3710POBbs (hopma
MIPOBEACHUS TEKYILEH U TPOMEKYTOUHON aTTECTAIIMK YCTAHABIMBACTCS C YIETOM HMHANBUIYATHHBIX
ncuxopu3nueckux ocoOeHHOCTEHN (YCTHO, MUCHbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIBIOTEpE, B
(dbopmMe TeCTUpOBaHUS U T.I1.).

[IpomexxyTouHast aTTecTalus Mo AUCIUIUIMHE MOKET MPOBOJIUTHCS B HECKOJBKO 3TaroB B
dbopme pyOeKHOTO KOHTPOJIA TO 3aBEPIICHUIO W3YYECHMs] OTIEIBHBIX TeM JUCHMIUIMHBL [Ipu
HEOOXOJMMOCTH CTYACHTY MPEIOCTABISAETCSA JOTOJHUTEIHLHOE BpeMsl JUIsl MOATOTOBKH OTBETa Ha
3aueTe WM IK3aMEHE.

Jlnst ocyIecTBIGHUsT TPOILEAYpP TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOUYHOU
aTTecTaluu OOYYalIMUXCAd CO3MAI0TCS, TPH HEOOXOTUMOCTH, (OHABl OIICHOYHBIX CPENCTB,
aJanTUPOBAHHBIC JIJIS JIUI] C OTPAHMYCHHBIMU BO3MOKHOCTSIMU 37I0POBbSI M TIO3BOJISIOIINE OIEHUTD
JOCTIDKCHHE WMHU 3allJIAHUPOBAHHBIX B OCHOBHOW 00pa30BaTeIbHOW MporpaMMme pe3ysbTaToB
00y4eHHsI U ypOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asABJICHHBIX B 00pa3oBaTeIbHON
porpamMmme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJINHBI

MartepuanbHO-TeXHUUYECKOEe 00ecrieueHrne TUCIUIUIMHBI IpU 00Yy4eHUH C MCMOJIb30BaHUEM
TPaJAULIMOHHBIX TEXHOJOTUHN O0ydeHHUS.

XapakTepucTUKa MaTepHalIbHO-TEXHHUUECKOTO O0ecreueHus: MUCIUILUIMHBI COCTABIISETCS B
cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG obecneyeHue JUCIHUIUIMHBI ITPH 06y‘leHI/II/I C HCIIOJIb30BAHUECM
TpaIUuIIUOHHBIX TEXHOJIOTHI 06yquH;1.

HaumMeHoBaHMe y4eOHBIX ayIUTOPHIA,
J1a00paTopuii, MACTEPCKUX, OMOJINOTEK,
CIOPT3aJ10B, MOMELIEHMIT /I XpAHEHUsT H
PO HUIAKTHIECKOr0 00CIy;KUBAHUST Y1€0HOTO
000py/IOBaAHUS U T.II.

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

ayTUTOPHUH JUTSA TIPOBEACHUS 3aHATHI
JIEKIIHOHHOI'O THUIIA

OcHAIIeHHOCTH Y4eOHbIX ayIUTOPHIi, 1a00paTopHii,
MAacCTePCKHX, OUOINO0TEK, CIOPTHBHBIX 32J10B,
TOMeIEeHHUI 1151 XpAHEHUs U NPO(PUIaAKTHIECKOr0
00CTy:KMBaHHS Y1eOHOr0 000pYy/10BAHNUS U T.H.

KOMILIEKT y4eOHOM Mebenu;

TEXHUYECKHE CPENICTBA OOYUCHUS, CITy)KAIHE JUIs
npecTaBIeHHs y4eOHOH HH(POPMAIMHU ayJUTOPUU:
— HOYTOYK;

— TIPOEKTOp

ayIMTOPHH ISl IPOBEACHUS JIA0OPATOPHBIX
3aHATHH, TPYNIIOBBIX U MHIUBUIYAJIBHBIX
KOHCYJIbTallu{, TEKYIIEro KOHTPOJIS U
MPOMEXYTOYHOH aTTecTalnu

KOMILIEKT y4eOHOU Mebenu;

TEXHUYECKHE CPENICTBA O0YUCHHS, CITY)KAIUE JIS
TIpeJICTaBIIeHus] yaeOHOH HH(OpMAIH ayAUTOPHH:
— HOYTOYK,

— TIPOEKTOP;

12 nepcoHanbHBIX KOMIIBIOTEPOB.

IloMemeHns JJisi CAMOCTOATEIBLHON Pa0d0ThI
o0yyammxcs

OCHAIIEHHOCTH MOMEIEeHHH IJIS CaMOCTOATEIbHOI
padoTsl 00y4aommXxcst
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HaumenoBaHue y4eOHBIX Ay UTOPHIA,
JadopaTopuii, MacTepcKHX, 0M0JIH0TEK,
CIIOPT32J10B, IOMeEIeHU JUIS1 XPAHCHHUS U
NPOPHIAKTHYECKOr0 00CIY:KHBAHUA Y1eOHOr0
000py10BaHMS U T.II.

OcHaIEHHOCTh Y4eOHBIX ayANTOPHIl, JabopaTopuii,
MacCTepCKHX, OM0JIMOTEK, CTIOPTUBHBIX 32J10B,
TOMeELUEeHHH JJIsl XpaHeHUs U PO HIAKTHIECKOro
00caTy;KMBaHHS Y4e0HOr0 000pYAOBAHNS U T.I.

YUTAIBHBINA 3aJ1 OMOJIMOTEKU:

KOMIIBIOTEPHAs TEXHUKA; ITOAKIIIOYEHHUE K CETU
«HTEepHET»

ayIUTOPUM  JIUIL  TIPOBEACHUS  JIAOOPATOPHBIX | KOMILIEKT Y4eOHOM MeOemnu;
3aHATHHA 12 mepcoHanbHBIX KOMITBIOTEPOB.
MarepuanbHO-TEeXHHYECKOe oOecreueHne y4eOHOW JUCHUIUIMHBI TMPH  OOYYCHHH C
HCIIOJIb30BAHUEM DJIEKTPOHHOTO O0yUYEHHUS U IMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.
Heo0xonumoe o0opyaoBanue IMapameTpsbl TexHnunuyeckue TpedOBaAHUSA
ITepconanbHblil kKomneioTep/ | Beb-Opaysep Bepcus mporpaMMHOro obecredeHus He
HOYTOYK/TIJIaHIIET, Hiwke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, SAnnexc.bpayzep 19.3
MUKpPO(DOH, OnepainonHas cucremMa | Bepcus mporpaMMHOro o0ecreueHus He
JUHAMUKH, mmwxke: Windows 7, macOS 10.12 «Sierra»,
JIOCTYII B ceTh VIHTEepHET Linux
Beb6-kamepa 640x480, 15 xaapos/c
Muxkpodon 000
JuHamMuKY (KOJIOHKH HJTH | JIFOOBIE
HAYITHUKH)
Cerb (MHTEpHET) ITocrostHHast cKopocTh He MeHee 192 kbut/c
TexHomornueckoe  0OOCCTICUCHHE  peajiu3alil  IPOrpaMMbl  OCYIIECTBIISIETCS  C
WCTIOJIb30BAHUEM  DJIEMEHTOB  JJIGKTPOHHOW  WMH(OpMaIMOHHO-00pa30BaTeNbHON  Cpempl

yauBepcurera Moodle.
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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 TUTEPATYpPA, B TOM YHCIIC DJIIEKTPOHHBIC 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)




24

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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