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b1.0.13 MaremaTu4yeckoe MOAeIMPOBAHKE CUCTEM U MPOLECCOB

pabouyas mporpaMmMa JUCHMUILIAHBI
CrennanpHOCTh/HampaBieHne moaroToBku — 23.05.06 CTpouTensCTBO KENE3HBIX JIOPOT, MOCTOB U

TPAHCIOPTHBIX TOHHEIICH

Crennanm3anus/mpoduins — YpaBlieHUe TEXHUISCKHUM COCTOSHUEM KEJIE3HOOPOKHOTO MYTH

KBanu¢ukanus BeinyckHIKa — UHkeHep myTeit cooOuieHus
dopma u cpok oOyueHus — ounas hopma 5 siet; 3ao04ynas dhopma 6 et

Kadenpa-pazpabotunk nporpammsl — MaTemaTka

OO11ast TpyI0EMKOCTb B 3.€. — 3

Yacos mo yueoHomy ruiany (YII) — 108

Ounas popma 00yueHust

DopMBbl MPOMEKYTOUHOM aTTECTALIMK
ouHasi popma oOy4eHus:

3K3aMeH 5 ceMecTp

3ao4Has Gpopma oOydeHHS:

9K3aMeH 3 Kypce

Pacnipenesenue 4acoB JUCHUIIMHBI IO ceMeCcTPaM

Cemectp 5 HTtoro
Bup zansatui Yacos no VII Yacos o YII

AyIuTOpHAsi KOHTAKTHAS

pa6ora no BuaaM y4eOHbIX 51 51

3aHATHIH/

B T.4. B popme IIIT*

— JICKITUH 17 17

— IpakTHYECKUE (CEeMHUHAPCKUeE)

— J1ab0paTopHbIE 34 34

CamocrosiTesibHasi pagoTa 21 21

JK3aMeH 36 36
Hroro 108 108

3aouynas ¢opma o0yueHust

Pacnpeesienne 4acoB TUCHUTIMHBI [0 ceMecTPaM

Kypc 3 Hroro
Buj zansatuin Yacos no VII Yacos no YII

AyauTOpHAasi KOHTAKTHAs
pa6ora no BuaaM yueOHbIX 12 12
3aHATHH/
B T.4. B popme IIIT*
— JIEKIIUH 6 6
— TIpaKTHYECKHE (CEeMUHAPCKUE)
— J1a00paTOpHbBIE 6 6
CamocrosiTesqibHasi padoTa 78 78
JK3aMeH 18 18

Hroro 108 108

HNPKYTCK
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rOCYy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CHEIUAIUTET IO
crenuaibHOCTU 23.05.06 CTpOUTENBCTBO KENE3HBIX TOPOT, MOCTOB M TPAHCHOPTHBIX TOHHEJEH,
yrBepxkaAcHHbIM [Ipukazom Munooprayku Poccun ot 27.03.2018 r. Ne 218.

[Iporpammy cocraBui(u):
K.T.H., JIOLIEHT, Jo1ieHT, A.B. Ennceer

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui CIIOIB30BaHUS B yUeOHOM Mpoliecce Ha
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3aB. kadenpoii, K.T.H, TOICHT H.JI. PsGuenok

COI'TTACOBAHO

Kadenpa «IlyTs u myTeBoe X03s51cTBOY, MPoTOKOI OT «1» mrons 2023 r. Ne 10

3aB. xadenpoii, K.T.H., TOLIEHT K.M. TuroB



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

Pa3sBUTHC HABBIKOB MOJCIHUPOBAHUA W HCCICAOBAHHUA CHUCTEM H©W IIPOOECCOB C TMPUMCHCHUEM
BBIYHUCIINTEILHONM TEXHUKH M TIAKETOB TIPUKIIAJHBIX IIPOTPAMM;

2 Pa3BUTHE JOTMYECKOTO U aNTOPUTMUYECKOTO MBIIICHUS
1.2 3agaum JMCHUIIHHBI

OBJIa[ICHNE HEOOXOANMBIM MaTeMAaTHUECKUM allapaToM, HOMOTAIOMIMM MOJEINPOBaTh, aHATH3UPOBATh
pemaTh MpUKIaJHbIe HHKEHEpHBIE 3a1a4n ¢ nmpruMeHeHneM [19BM;

pa3BUTHE YMEHHUS ONEPUPOBATH MOHATUSMU U METOAAMH AUCUHUIUIMHBI, UCHOIB3YEMBIMU B JallbHEHIIEH
y4eOHOI U IPOPECCHOHANBHOM JeSITENBHOCTU

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIHUTATEJIbHOM paﬁon B paMKax JUCHUIIIMHBI

[IpodeccrnoHanbHO-TPYIOBOE BOCIHTAHNE 00yUJaOIINXCS

Lens npodeccronaabHO-TPYI0BOTO — (hOPMHUPOBaHUE y 00y4aromuXcsi OCO3HAHHOW MPO(hecCHOHANBHOI OpUEHTALINH,
TIOHMMaHHS OOIIECTBEHHOTO CMBICJIA TPYAA U 3HAYUMOCTH €ro Juisi ce0sl JIMYHO, OTBETCTBEHHOTO, CO3HATEIBHOTO U
TBOPYECKOTO OTHOIIEHHS K Oy IyIIeH AesTeIbHOCTH, TPo(ecCHOHANBHOM 3THKH, CTOCOOHOCTH MIPEABUIETh N3MEHECHNS,
KOTOpBIE MOTYT BO3HHUKHYTH B TPO(ECCHOHAIBHOW NEATCTHPHOCTH, W YMEHHIO paboTarb B W3MEHEHHBIX, BHOBb
CO3/IaHHBIX YCIIOBHAX TPYAA.

Lenb BoCTITaHUS JOCTHTACTCS TI0 MEPE PEIICHHS B €IWHCTBE CICAYIOIIX 3a/1a4:

— (opMHpOBaHUE CO3HATEIEHOTO OTHOIICHHS K BEIOpaHHOU TIpodeccu;

— BOCIIUTaHHE YECTH, TOPIOCTH, JTIOOBH K MpOo(eccHu, CO3HATEIFHOTO OTHOWICHHUS K NMPOodecCHOHATFHOMY OJTY,
TIOHUMACMOMY KaK JIMYHasA OTBETCTBEHHOCTDH U O6H3aHHOCTI>;

— (opmupoBaHKe NCUX0IOTUH NpodeccroHana;

— (opmupoBanue MpoheCCHOHATBHON KYIBTYPhI, 3ITUKU IMPOPECCHOHATBLHOTO OOIICHUS;

— (opMHUpOBaHKE COIMATIBHON KOMIETEHTHOCTH U APYTHE 3a/1auM, CB3aHHbIE C UMUKEM Npodeccuu 1 aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

DKOJIOTMYECKOe BOCIIUTaHNE 00y4aloIuXCsl

Lenb 3KOIOTHYECKOTO BOCIHTAHUS — (POPMHPOBAHUE OTBETCTBEHHOT'O OTHOIICHHUS K OKPYXKAIOIIEH cpene, KOTopoe
CTpOHTCS Ha 0a3e KOJIOTHIECKOTO CO3HAHMS, YTO MPEAIoaracT coOIi0IeHIe HPaBCTBEHHBIX U IIPABOBHIX MPHUHIUIIOB
MIPUPOIOIIONIH30BAHNS M TPOTAraHIy HAEH ero ONTHMH3AIWU, aKTUBHYIO ICATENbHOCTh 10 H3YUCHHIO W OXpaHe
TIPUPOIBIL.

Lenp gocTruraercs mo Mepe pemeHnus B €INHCTBE CICAYIONINX 3a/1a4:

— pPa3BUTHE PKOJIOTHUECKOTO CO3HAHUS U YCTOHYHBOTO SKOJIOTHUECKOTO TIOBE/ICHUST;

— (opMuUpOBaHHE YMEHUH M HAaBBIKOB Pa3yMHOTO MPUPOIOIOIB30BAHUS, HETCPIIUMOIO OTHOIICHHUS K JCUCTBUSIM,
MIPUHOCSIINM BpPE]] 3KOJIOTHH;

— IPUOOPETEHHUE OIBITA IKOJIOTO-HANIPABJICHHOM JCATEIbHOCTH;

— CTaHOBJICHHC M Pa3BUTHE y OOYYArOIIUXCS DKOJOTHUYCCKOW KYJIBTYPHI, OCPEKHOTO OTHOILICHHS K POMHOM 3eMie,
MIPUPOIHEIM OoraTtcTBaM Poccuu u Mupa, TOHUMaHUE BIUSHUS COIHATBHO-YKOHOMUYECKHX IPOIIECCOB HAa COCTOSHIE
MIPUPOAHON U COLMANIBHOM Cpelbl;

— (opMupoBaHUe y 00yJarOIIUXCA IKOJOTHUSCKON KapTHUHBI MHpPA, Pa3BUTHE Y HUX CTPEMIICHUS Oepedb W OXPaHATh
MIPUPOLY;

— pa3BHUTHE HKOJOTHYECKOTO CO3HAHUS, MUPOBO33PECHHUS M YCTOMYMBOTO IKOJIOTHIESCKOTO TIOBEACHHUS

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Broxk/gacte OITOIT ‘ Biox 1. ducuurmnunel / O0s3aTeIbHAS 9acTh

2.1 I[I/ICIII/IHJ'IHHI)I N MPAKTHUKH, HA KOTOPbLIX OCHOBLIBAE€TCHA U3yUCHUE JAHHOM JUCIHHUIIIMHbI

1 b51.0.07 MaremaTnka

2 b1.0.11 ®uzuxa

3 B51.0.12 Xumus

4 b1.0.32 DnexTpoTeXHUKa U 3JEKTPOMEXaHUKa

2.2 JIMCUMIUIMHBI U TPAKTHKH, ISl KOTOPBIX H3yYeHHEe JaHHOW THCHHUILTHHBI
He00X0/IMMO KaK NpealiecTBYIoNIee
1 b1.0.14 NmxeHepHas SKOJIOTHS
2 B3.01(/1) BeimosiHeHNe BBITYCKHOM KBAIM(HUKAMOHHON paboThI
3 IIVIAHUPYEMBIE PE3YJIBTATBIOBYUYEHUA ITO AUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIbTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI
Kon u Kox u HaumeHoBaHue

HAaHMeHOBaHHUeE HHAMKATOPA J0CTHKEHNUS IInanupyemble pe3yJbTaThl 00yYeHHsI

KOMIIeTeHIINN KOMIeTeHIIN!
OIIK-1 Cnocoben OIIK-1.5 Ucnonb3yeT 3HaTh: MaTeMaTHIECKHE METO/IbI U TIPUEMBI MOAETIHPOBAHUS,
pewarb (bHU3MKO-MaTeMaTHYECKHit MPUMEHsIEMBbIE JIJIS PElICHHs HaYYHbIX, HCCIIeI0BATEIbCKHUX
HH)KEHEPHbIE anmapar aJisi pa3paboTKu 3ajga4y




VMeTh: orleHUBaTh Ppas3InYHbIC METOAbI PCHICHUA 3aa491 U
BI)IGI/IpaTI) ONTUMAJILHBIN MECTO

Bragers: mpuemMamMu 3ammcH pe3ybTaToOB MPOBEAEHHBIX
WCCIIeTOBAaHUH B TEPMHUHAX TIPEIMETHON 00JacTH

3a7a4d B MIPOCTBIX MaTEMAaTHIECKUX

poQeCCHOHANBHON | MOJIEIICH SBICHUH, TPOLIECCOB

JESITeIbHOCTH C 1 00BEKTOB IIPHU 3aJlaHHBIX

HCTONb30BaHUEM JOIYIEHNUAX U OTPaHUUEHHSIX

METOZI0B

€CTECTBEHHBIX

HayK,

MATEMATHUCCKOTO OIIK-1.6 Mcionb3yeT MeTOBI

- MaTeMaTHYECKOTO aHau3a U

MOJIETHPOBAHNS MOJIENTUPOBAHUS IS
000CHOBaHMS IPUHATHS
pelieHuii B
po¢eCCHOHATBHO
JEATETbHOCTH

3HaTh: OCHOBHBIE METO/IbI MaTEMAaTHYECKOI0 MOJICINPOBAHMUS;
KIacCH(hUKAIMN MOJIEIIEH; METOIUKY IPOBEICHUS
BBIYHCIIUTEIBHBIX KCTIEPIMEHTOB M COCTABIICHUS
MaTeMaTHYECKUX MOJeNeH Ast 000CHOBaHMS MPUHATHSA
peleHui

YMeTh: NPUMEHSATH U 3 (HEKTUBHO HCIOIb30BaTh
MOJIYYSHHYIO TEOPETHYECKYIO OATOTOBKY ISl 000CHOBaHMS
TPUHATHS PEHICHHS

Bnaners: HaBpIKaMU IPUMEHEHHS] MAaTEMAaTUYECKUX METOI0B
Y MOJIEJIEW; METOJIaMH aHaJIW3a NPOLECCOB ISl IOCTPOECHUS
MX MaTEMaTHYCCKUX MOJIENCH I 000CHOBAHUS PUHATHS
peleHui

4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaumeHoBaHuUe pa3iesioB, TeM H
BHU/I0B padoT

Ounas gopma

3aounas ¢opma *Kon

Cemectp

Yacel Yacsl HHIHKATOpa

Jlek

AOCTHKCHHSA
KOMIIETCHIUHN

Kype

Ip | Ja6 | CP Jex | IIp | Jlag | CP

1.0

Pa3nen 1. Oomue
cBeleHus 0
MO/IeJTUPOBAHUH
TeXHHYECKHUX CHCTEM.

11

Omnpenenenne
MaTeMaTU4ecKoil
MaTeMaTU4eCKOro,
UMHUTAIHOHHOTO u
CTaTUCTHYECKOTO
MonenupoBaHus. OCHOBHBIC
STAaIbl MOCTPOCHHS
MaTeMaTHYECKUX MoJenel
Ppa3JIMIHbIX CUCTEM u
MPOIIECCOB.
Knaccudukarust Mmoaenei.

MOJIEIH;

OIIK-1.5

1 3/ycr. 6 OITK-1.6

1.2

O3HAaKOMJICHHE C IaKeTOM
TPUKJIATHBIX porpamMmm
Mathcad ©Ha  mpumepe
peuieHust CUCTEMBI
JIMHEHHBIX aireOpanyecKux
YpaBHEHHUH.

OIIK-1.5

3/ycr. OIK-1.6

2.0

Pasnen 2. MopeaupoBaHue
M aHAJIM3 CTATHYECKHX
COCTOSIHHI TEeXHHYECKHX
00HEKTOB.

21

Cratnueckue MOJIEIIH.
Hccnenosanue Mojienen
METOIaMU BEIYMCINTEIHHON
TEXHUKH C UCIOJIIL30BAHUEM
Mathcad.

OIIK-1.5

3/ycr. 6 OITK-1 6

2.2

MeTto bl pelieHuit
HEIIMHEWHBIX  ypaBHEHUN
CTAaTHKH. Mertogn
MOJIOBUHHOTO  JICJICHUST U

METO]T XOP/I.

OIIK-1.5

3/ycr. OIK-1.6

2.3

Mertosl peleHus
HEJIMHEMHBIX  YpaBHEHHIL.
Metonsl  utepanuii H
kacaTenbHbIX (HploTOHA).

OIIK-1.5

2 3/ycr. OIK-1.6

24

Craruueckue MOJEH.
ITocTpoenue Mozenen
MPOCTEHIINX JIMHEHHBIX U

OIIK-1.5

3/ycr. 6 OIK-1.6




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas gopma 3aouHas ¢opma *Kon

KOZI HanmeHoBaHnue pa3zeioB, T€EM H Yacel Yacebl HHAUKATOpa

BU/I0B padoT Cemectp Jdex | Tp | Jag | CP Kype Jex | Tp | Jag | CP l?oo;zz:ceeﬂﬂuu:ld
HEJIMHEIHBIX LEMHBIX
CHCTEM.

2.5 | pocreiimme
JMHAMHYECKHE MOJIEIH,

OIHCBIBaEMbIE 5 2 3lyer OIIK-1.5
i depeHInaIEHBIMU ' OIIK-1.6
YpaBHEHUSIMHU NIepBOTO

HOopsJIKa.

2.6 | Utepanmonnsie METOIBI
pelIeHNs CUCTEM JHHEHHBIX 5 2 3lyer OIIK-1.5
YpaBHEHHH. Meton ' OIIK-1.6
uTepanuu U Metoj 3einens.

2.7 | [locTpoeHne CTaTHYECKUX
MoJjenen o
9KCIEPUMEHTAILHBIM 5 2 2 3/ycr. 6 83?:12
JaHHBIM. MHTepromsuus u :
annpoKcUMaIus QyHKIHH.

2.8 | UHTCpnONAIIMOHHEIC OIK-15
MHOTOWIeHH Jlarpamka u 5 2 3 3/ycr. OIK-1.6
HrroToHa. '

2.9 | UnTepnomsmus. Cruraite OIIK-1.5
WHTEPIIOJISLHS. 5 2 3/yer. OIIK-1.6

2.10 | AnmpokcuManusi (QyHKIHH. OIK-15
Meron HaWMEHBIINX 5 2 3/ycr. OITK-1.6
KBaJ[paTOB.

3.0 | Pa3gen 3. MonenupoBanue
W aHAJIN3 JAMHAMHYECKHX
TIPOIIECCOB.

3.1 | JlunamMmuueckue MOJIENH. OIK-15
IToustue IUHAMHYECKUX 5 2 1 3/ycr. OIK-1.6
aHaJIOTHil.

3.2 | MaremaTmueckoe
MOJICIIUPOBAHUE CHCTEM C
COCPEI0TOYEHHBIMU OIIK-1.5
napaMmeTpamu. 5 2 2 3/yer. 2 9 OIIK-1.6
Mexanuueckue
KoJyiebaTeNbHbIE CHCTEMBI

3.3 | Yncnennoe pereHne
OOBIKHOBEHHBIX OIIK-1.5
JuddepeHIraTbHbIX 5 2 2 3/yer. 2 9 OIIK-1.6
YpaBHEHHUH.

3.4 | OmpenenecHue
YCTOHYHUBOCTH CHCTEM. 5 2 3yer OIIK-1.5
Kputepun  ycrodymBoCTH ’ OIIK-1.6
I'ypBuna.

3.5 | Metox (a30Boif TNIOCKOCTH.

MaremaTiueckuii MasiTHUK

U ero TpUMCHEHHE B OIK-15
TEXHUKE. Ioctpoenue 5 2 3/ycr. OIK-1.6
(a30BBIX TOPTPETOB  HA '
IpUMepe MaTeMaTHYECKON

MOJIeIIN MasiTHHKA.

3.6 | 3HaKOMCTBO C  IAKETOM
MPUKIIATHBIX porpamMmm
Matlab Simulink). | 5 2 3yer. Tt
HccnenoBanue '
K0J1e0aTEeNBbHBIX MPOIIECCOB.

3.7 | Matemaruueckoe OIIK-1.5
MOJIEIUPOBAaHUE CUCTEM C 5 2 1 3/ycr. 2 9 OIK-1.6
pacnpeieneHHbIMU




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas gopma 3aounas popma *Kox

KOI] HaumeHoBaHue pa3zeioB, T€EM H Yacbl Yacel HHAUKATOpa

BH/I0B padoT Cemectp Jex | Tp | Jag | cP Kypc Jex | Mp | Jag | CP JAOCTHIKEHUS
KOMIIEeTCHIU U
napameTpamMu. YpaBHCHHE
IIyaccoHa.

3.8 | Meron cerok pemeHns
,uI/I(b(l)epeHquaﬂLme 5 2 1 3hyer. 5 9 OIIK-1.5
YpaBHEHMH B  YaCTHBIX OIIK-1.6
MIPOU3BOJTHBIX.

3.9 | CucremMbl aBTOMaTHYECKOTO
YIpaBICHUSL u
peryinupoBaHusl. 5 2 2 3/ycr. 2 9 83?:12
HenuneliHble CUCTEMBI U UX '
MOJICTUPOBAHHE.

3.10 | CocraBienne cTpyKTypHOH
CXEMBI CHCTEMBI 5 2 3yer. OIIK-1.5
aBTOMAaTHYECKOTO OIIK-1.6
yIpaBJICHUS.

3.11 | UccnemoBanne  JTMHENHON
CHCTEMBI aBTOMAaTHYECKOTO OIK-15
peryIupoBaHus o 5 2 1 3/ycr. 2 9 OITK-1.6
3a/1aHHOM CTPYKTYPHOH '
CXeMe.

3.12 | KauecTBeHHOE
HCCICIOBaHUC
aBTOKOJICOATEIBHBIX OIK-15
CHUCTEM. Uccnenosanue 5 2 3/ycr. OITK-1 ' 6
CHUCTEMBI «XHIHUK-

JKepTBa» W TeHepaTopa
rapMOHHYECKUX KoJieOaHUH.

3.13 | MaremaTnueckue MOIEIHA OIK-15
JUCKPETHBIX CHCTEM. 5 2 3 3/ycr. OITK-1.6
KoHeuHBIi aBTOMAT. '

3.14 | TlocTpoenue Mozelei 5 2 3yer. OIIK-1.5
KOHEYHBIX aBTOMATOB. OIIK-1.6
dopMa  NPOMEKYTOUHOH 5 36 Y R— 18 OIIK-1.5
aTTeCTaluy — SK3aMeH OIIK-1.6
Htoro yacos (6e3 yu€ta
4acoB Ha MPOMEXYTOUHYIO 17 34 |21 6 6 | 78
aTTeCTaINIo)

5 ®OHJI OHEHOYHbBIX CPEACTB JIsA MTPOBEAEHUSA
TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEXKYTOYHOM
ATTECTALUHU OBYYAIOILIUXCHA MO AUCIUIIJIMHE

(DOH)I OLICHOYHBIX CPEACTB JJIAd MPOBECACHUA TEKYIICTO KOHTPOJIA YCIIEBAEMOCTH 1 HpOMe)KyTO‘-IHOf/’I aTTecTalnnn
o AucuuIuinHe oopMIiIeH B Bue npuiioxkeHust Ne 1 k paboueii mporpamme AUCHMIUIMHBI U Pa3MELICH B AJIEKTPOHHON
HH(POPMAIIMOHHO-00Pa30BaTEIILHON Cpejie Y HUBEPCUTETA, JOCTYITHON 00yYaroneMyCsl Yepe3 ero JUUHBINA KaOuHEeT

6 YAUEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECNIEYEHUE
TV CHMUILIAHBI

6.1 YueOHas JuTepaTypa

6.1.1 OcHoBHas TUTEpaTypa

Kon-Bo 3k3.
bubnnorpadpuueckoe onucanue B Onubnmoreke/
OHJIAHH
JIsikuH, A. B. MaTemaTiueckoe MOJICIMPOBAHHE SIIEKTPUIECKUX CUCTEM U BX
6.1.11 3JIEMEHTOB : y4ueOHOe mocooue - 3-e u3z. / A. B. JIsikuH ; peniensentsr : B. f. Omnaits
e JIro6uenko, A. I'. Pycuna. HoBocubupck : Mzn-so HI'TY, 2013. - 227c. - Teker:
anektpoHHbIid. - URL: http://biblioclub.ru/index.php?page=book&id=228767
6.1.2 JlonoJHUTEIbHAS JUTEPATYpa
Bubnmorpadudeckoe onmcanmne Koz-0 5.
B 6ubmmorexe/




OHJIAMH

barnyesa, X. H. MatemaTndyeckoe MOAEIUPOBAHNUE CUCTEM U MIPOIIECCOB :

6121 npakTuky™m / X. H. Barnyesa, A. B. baeaxaesa. Upkytck : UpI'YIIC, 2016. - 68c. 133
Barnyesa, Xanna Humaesna MozennpoBaHne JUHAMHYECKUX CHCTEM : y4eO.
6.1.2.2 nocobue / X. H. Barnyesa, A. B. bacaxaea ; dezep. areHTCTBO K.-JI. TPAHCIL.. 230
Upkyrcxk : UpI'VIIC, 2011. - 143c.
Bosipkuna, ["anuna [lerpoBHa YucnenHsle MeTosl : yueb. mocodue / I'. I1.
6.1.2.3 Bospkuna, X. H. barnyesa, T. JI. Anexceesa ; denepanbHoe areHTCTBO XK. -1I. Omnnaitn
tpaHci., Upkytckuii roc. yH-T myTei coobur.. Mpkyrck : UpI'VIIC, 2011. - 160c.
[MaTanos, A. ®. MoaenupoBaHHe B 3JIEKTPOIHEPTeTUKE : yaeOHOe mocodme / A. D.
[Taranos, . Bopotaukos, M. Macrenanenko, U. [llapunos, C. AHukyeB.
6.1.2.4 Crasponois : ATPYC, 2014. - 140c. - Tekcr: anekrponHsId. - URL: Omnnaitn
https://biblioclub.ru/index.php?page=book&id=277510 (nata oOpanicHus:
14.09.2022)
6.1.3 YueOHO-MeTouYEeCKHE PA3PA0OTKH (B T. Y. IJIsl CAMOCTOSITEIbHON PadoThI 00yIAIOIIHXCS)
Kon-Bo 3k3.
Bubmmorpadudeckoe onucanme B Oubnmoreke/
OHJIAWH
PozunoBa, H.C. Metoanueckue ykazaHus 1o u3ydeHuto aucrurminasl 61.0.13
Marematiuueckoe MOJIETMPOBAHHE CHCTEM M IPOLIECCOB MO CIIEIMAIBHOCTH
23.05.06 CtpouTenbCTBO HKENE3HBIX JOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHENEH,
6.1.3.1 npoduIs YTpaBlieHHe TEXHIYECKAM COCTOSTHHEM Jkenne3Hoxopoxuoro mytu / H.C. Omnnaitn
PozunoBa ; pkyT. roc. yH-T myteit coobm. — Upkytck : UpI'VIIC, 2023. - 15 c. -
TexcT: anmexkrpoHHsIii. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_5987 1422 2023 1 signed.pdf
6.2 Pecypcbl HHGOPMALMOHHO-TeJIeKOMMYHUKALIMOHHOM ceTu «MHTepHeT»
6.2.1 Hayunas snektponnas 6ubnunoreka eLIBRARY.RU — https://elibrary.ru/
6.2.2 DJIeKTpOHHO-OMOIMOTEHAs CIicTeMa «Y HUBEpPCUTETCKass ONMONInoTeka oHainy, https://biblioclub.ru/
623 DnekrpoHHas OuOnMoTeKa Y4eOHO-METOIMYECKOTro IIEHTpa M0 OOpa30BAHUIO HA HKEJIE3HOIOPOKHOM
- tpancnopte «3b YMII XXJ[T» — https://umczdt.ru/books/
6.3 IIporpammHoe odecneuenne 1 HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
6.3.1 bazoBoe nporpamMmMHoe o0ecrieyeHue
6311 Microsoft Windows Professional 10, rocymapctBeHHbli KOHTpakT oT 20.07.2021 Ne
T 0334100010021000013-01
6.3.12 g/iicrosoft Office Russian 2010, rocyaapctBennsiid kKoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6313 F_oxitReade_:r, cBOOOIHO pacrpocTpansieMoe mporpaMMHoe obecnieuenue http:/free-software.com.ua/pdf-
o viewer/foxit-reader/
Adobe Acrobat Reader DC cBoGomHO pacmpocTpaHseMoe MpPOTpaMMHOE — oOecreueHue
6.3.14 . .
https://get.adobe.com/ru/reader/enterprise/
Aunexc. bpaysep. IlpuxiagHoe mnporpammHoe oOecrnedeHne oOmero HaszHaueHus, OducHsle
6.3.1.5 MIPUIIOKEHNUS, JTUIEH3UA — CBOOOIHO paclpoCcTpaHsIeMoe IIporpaMMHoe obecriedueHue 1o JumeHsuu BSD
License
6.3.2 CnenuaJan3upoBaHHOe NPOrpaMMHoe o0ecrieyeHne
6321 MathCAD _student 15.0 Academic_License, Customer Number 434692, xonrpakt ot 03.12.2012 Ne
T 0334100010012000148-0000756-01
6.3.2.2 MatLab Classroom, R2015a, R2015b, koutpakt ot 09.07.2014 Ne 0334100010014000028-0000756-01.
6.3.23 MatLab Classroom, R2010a, R2010b, mmuensus or 16.03.2011 Ne 689810, T'K Ne
T 0334100010011000032-00000756-01
6.3.2.4 Simulink Classroom R2010a, R2010b, munensus Ne 689810 cereBast, rocy1apCTBEHHBIH KOHTPAKT OT
o 06.07.2011 Ne334100010011000114-000056-01
6.3.3 NHdopmanuoHHbIE CIPABOYHbIE CHCTEMbI
6.3.3.1 ‘ He npexycMoTpeHbl
6.4 IIpaBoBBIC 1 HOPMATHBHBIE JOKYMEHTBI
6.4.1 ‘ He npenycmoTpenst

7 OIMCAHUE MATEPUAJBHO-TEXHUYECKOM BA3HbI,

HEOBXOJIUMOM JIJIs1 OCYHIECTBJEHUS YYEBHOI'O ITPOIIECCA

MO JUCHUILIMHE

Kopnyca A, b, B, T, /I, E UpI'VIIC naxonstcs no aapecy r. Upkyrck, yia. UepHsimeBckoro, 1. 15;
kopmyc JI UpI'VIIC naxoamtes — no aapecy 1. UpkyTck, yiu. JlepmonToBa, 1.80

VYuebnast aynuropus ['-301 it mpoBeieHns ISKIIMOHHBIX U MPAKTHYECKHUX 3aHATHH, 1a00paTOpHBIX padoT,

2 TPYIIOBBIX U HHAWBUIYyaIbHBIX KOHCYJIBTAlMH, KypPCOBOTO MPOSKTHPOBAHUS (BBITIOIHEHHS KYPCOBBIX

pa60T), TCKYLICTO KOHTPOJIA U HpOMG)I(yTO‘lHOﬁ aTTCCTAlluU. OcHOBHOE 060py,Z[OBaHI/IeZ




CTIEIUATN3UPOBaHHAS Me0Oeb, MYJIbTUMEIHATIPOCKTOP, (HOYTOYK IMepeHoCcHO). [l mpoBeneHus 3aHATHI
UMCIOTCSl y4eOHO-HATISIIHBIC TTOCOOUs (TUIAKATHI).

VYuebnas aynuropus ['-305 nns npoBeaeHNS JEKIIMOHHBIX U IPAKTHYECKUX 3aHATHH, 1a00paTopHBIX padoT,
IPYIIIOBBIX U MHAMBUIYAILHBIX KOHCYJIBTAIMH, KypCOBOTO IIPOSKTHPOBAHHMS (BBIIIOJHEHHS KYPCOBBIX
paboT), TeKymero KOHTPOIIS M MPOMEXKYTOUHOH aTTecTanni. OCHOBHOE 000pyIOBaHHE:
CHeHANH3UPOBaHHAs MeOeTb, MyIbTHMEIHAIPOCKTOP, (HOYTOYK epeHOCHOH). {7 mpoBeneHns 3aHsITHI
MMEIOTCS y4eOHO-HarIsJHble NocoOus (TIaKaThl).

Yuebnas aymutopus ['-307 s npoBeneHns NpaKTHIECKUX 3aHATHH, 1a00paTOPHBIX padoT, TPYIIOBBIX H
WHIMBUIYaJIbHBIX KOHCYJIbTALUI, KypCOBOTO IPOSKTUPOBAHHUS (BBIIOJHEHHS KYPCOBBIX paboT), TEKYIIEro

4 KOHTPOJISI ¥ IPOMEXYTOUHOH arrectari. OCHOBHOE 000pyIOBaHHE: CIEIAATH3UPOBaHHAs MeOeIb,

KOMITBIOTEPHI C TTOJKITFOUCHNEM K ceTH VIHTepHeT, 00eceynBatomye JOCTYH B JICKTPOHHYTO
nHpopmManmoHHo-o0pazoBaresnpHyto cpeny Upl YIIC, yueOHo-HarnsaHble mocoOus (I1aKarsl).

VYuebnas aymutopus A-401 i mpoBeneHUs IPAKTHYECKUX 3aHATHH, Ta00paTOPHBIX paboT, TPYIIOBBIX U
WHIMBUIYaJIbHBIX KOHCYIbTAlUi, KypCOBOTO IPOSKTUPOBAHHMS (BBHIIIOJHEHHS KYPCOBBIX paboT), TEKYIIEro

5 KOHTPOJISI ¥ IPOMEXYTOUHOH arrectari. OCHOBHOE 000pyIOBaHHE: CIEIAATH3UPOBaHHAs MeOeIb,

KOMITBIOTEPBI C MOJKIIOYCHHEM K ceTd VIHTepHeT, 00eCeYrBaloIue JOCTYII B 3JIEKTPOHHYO
uHpOpMaMOHHO-00pa3oBaTenbHyto cpeay Upl ' YIIC.

[Tomemenns A caMOCTOATENBHON PabOTHI 00YUAIOIINKCS OCHAIIEHB KOMITBIOTEPHOW TEXHUKOM,
MOAKIIIOYEHHON K HMH(OPMAILIIOHHO-TEIEKOMMYHHUKAIIHOHHON ceTH «IHTepHEeT», N 00ECIeYEeHBI TOCTYIIOM B
3JIEKTPOHHYI0 HHPOpManoHHO-00pazoBaTensHyto cpeny Upl YIIC. [Tomemenns A caMOCTOSTETBHON

6 paboThI 00yUAIOIIHXCS:

— YHTaJbHBIC 3JIBI;
— y4eOHbIe 3aJTbl BRIUUCIUTENbHON Texuuku A-401, A-509, A-513, A-516, [1-501, 1-503, J1-505, J1-507;
— IOMEIIEHHS 111 XpaHeHHs1 1 PO UIIaKTHYECKOro 00CIyKUBaHUs yueOHOro odopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JISA OBYYAIOIUXCA

11O OCBOEHHMIO JTMCIAITJIMHbI

Bun yuebHoif
NIESITEILHOCTH

Opranuzanus yueOHO NesaTeIbHOCTH 00y4aromerocs

Jlexus

Jlekumst (ot matmHCKOrO «lection» — 4YTeHHWe) — BHI ayJUTOPHBIX YYEOHBIX 3aHSATHH.
Jlexnus: 3axyafbpIBacT OCHOBBI HAY4YHBIX 3HAHMM B CHUCTEMAaTU3UPOBAHHOM, IIOCIIENOBATEIbHOM,
00001IeHHON (hOpME; PACKPHIBACT COCTOSIHHUC M TEPCICKTUBBI PAa3BUTHUS COOTBETCTBYIOIICH
00acTi HaAyKHW M TEXHUKH; KOHLUEHTPHUPYET BHUMaHUE OOYdaroIIMXCsl Ha HauboJiee CIIOKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIMPYET NMO3HABATEIbHYI0 AKTUBHOCTh 00yJarOIIUXCS.

Bo Bpems JEKIMOHHBIX 3aHATHH OOydYaromuiics IOJDKEH YMETh CKOHLEHTPHPOBATh
BHUMaHHE Ha HM3Y4aeMbIX IpPOOJIEMax W BKIIOYWTH B pabOTy BCe BHABI NMAMSTH: CIIOBECHYIO,
00pa3HyI0 ¥ MOTOPHO-JBHUTraTeNbHYyI0. 11 3TOro Bech MaTepua, U3JjlaraeéMblii IpernoiaBaTeiem,
oOydJarormemMycsi HEeOoOXOAMMO KOHCHEKTHpoBaTh. Ha MONAX KOHCIEKTa cIexyeT IOMedaTh
BOIPOCHI, BBIACIEHHbIE OOydYalOIMMCSl Ui KOHCYJIbTALMM C TIperojasaresieM. BbIBOJH,
TIOJTyYeHHBIE B BUE POPMYJI, PEKOMEH/IyeTCsl B KOHCIIEKTE TIO{4EPKUBATH NIIN 0OBOJIUTH PAMKOH,
4yToOBl JIydllle 3alOMHHANUCH. [lOJIE3HO COCTAaBUTh KpaTKUil CIPaBOYHMK, COZIEPIKaIlHi
OTIpEe/IEeICHUs] BAXHEUIIINX MOHATHH nekunu. K KakoMy 3aHATHIO ClIeAyeT pa3odparh Marepua
npeaplayiied sekuun. V3ydas martepuan mo y4eOHHMKY WM KOHCIIEKTY JIEKLHH, cieayer
NIEPEXOJUTD K CIEAYIOLIEMY BOIIPOCY TOJILKO B TOM Cllydae, KOIrZla XOPOLIO YCBOECH MPEAbL Iy
BOTIpOC. Psi/1 BOIIPOCOB IMCIMITIMHBI MOXET OBITh BBIHECEH HAa CAMOCTOSITeTIbHOE n3yueHue. Takoe
3a7aHue TpeOyeT ONepaTHBHOIO BHINOIHEHHUS. B KOHCIIeKTe JIeKIuif HEOOXOJMMO OCTaBUTh MECTO
JUISL OCBEICHUS YIOMSHYTBIX BONpocoB. O003HAYMTH BONPOCHI, TEPMHUHBI, MaTepuall, KOTOPbIH
BBI3BIBAET TPYAHOCTH, IOMETUTD U MOMBITAThCSI HANTH OTBET B peKOMEHAyeMol nuteparype. Eciu
CaMOCTOSTENILHO HE yJaeTcst pa3o0paThes B MaTepuale, To Heo0XoanMo chopMyIMpOBaTh BOIIPOC
U 33/1aTh NIPENOAABATENIO HA KOHCYIBTAIMH, HA MPAKTUYECKOM 3aHATUU

[IpaxTnyeckoe
3aHATHC

[IpaxkTdeckoe 3aHATHE — BUJ ayJUTOPHBIX y4eOHBIX 3aHATHH, LieJIeHapaBIeHHas popma
OpraHM3aliy y4eOHOTo Mmporecca, MPH peai3alui KOTOPOol 0OyJaronirecs 1o 3aJaHuio U 1OJ
PYKOBOJICTBOM IIPEIOAABATENs BBIIOJIHAIOT TpaKTHYecKue 3ajanus. [IpakTudeckne 3amaHus
HanpaBsJeHbl Ha YriIyOJleHHEe HAy4YHO-TEOPETHYECKHMX 3HAHWH W OBIIAJICHHE OIpPEEIICHHBIMU
METo/laMH palboThl, B IPOIIECCe KOTOPBIX BHIPAOATHIBAIOTCS YMEHHUSI M HABBIKHM BBITIOJIHEHHS TE€X
WIN WHBIX y4eOHBIX AeHCTBHMI B naHHOW cdepe Hayku. [IpakThdeckue 3aHSATHSA pPa3BUBAIOT
HAayYHOE MBIIUIEHHE M Pedb, MO3BOJIIIOT MPOBEPUTH 3HAHUS OOydYAIOMMXCS, BBICTYMAIOT Kak
CpEICTBa ONEepaTHBHOIN 0OPaTHOM CBS3H; IETh MPAKTUUECKHUX 3aHATHH — YIIIyOIsATh, paCIIUPATS,
JETATM3UPOBATh 3HAHUS, TOJyYeHHBIE Ha JIEKIIMW, B 0000IIEeHHOW (opMe W COIEHCTBOBATH
BBIPAOOTKE HABBIKOB MIPOGECCHOHANBHOM JeSITeIHOCTH.

Ha mnpakTuueckux 3aHATHSIX TOAPOOHO PAacCMATPHBAIOTCS OCHOBHBIE  BOTIPOCHI
JTUCHIUIUINHBL, pa30MparoTCcsi OCHOBHBIE THITH 33/1a4. K Ka)10My IpakTHYeCKOMY 3aHATHIO CIIEAYeT
3apaHee CaMOCTOSITENIbHO BBINONHUTH JOMAIHEE 3aJlaHie U BbIy4YMTb JIEKIIMOHHBIM MaTepual K




caenytomieit Teme. CHCTeMaTHYECKOE BBITIONHEHUE JOMANTHUX 3aJaHUi 00A3aTEIbHO U SBISETCS
BaXXHBIM (DAKTOPOM, CIIOCOOCTBYIOIIUM YCIICITHOMY YCBOCHUIO TUCIIMILIHHBI

JlaGopaTtopHas
pabota

OCHOBHOM IIETTBIO TAOOPATOPHBIX pa0OT SABIIIETCS TEOPETUIECKOE 000CHOBAHME, HATJISTHOE
W/WIHA SKCIEPUMEHTAIBHOE IOATBEPKICHUE W/WIIM TPOBEPKA CYIIECTBEHHBIX TEOPETHUIECKUX
MIOJIOKCHUN (3aKOHOB, 3aKOHOMEPHOCTEH) aHaj i3 CYIIECTBYIONIMX METOIWK M METONOB UX
peamm3anm U T.0. OHH 3aHUMAOT NPEUMYIIECTBEHHOE MECTO IPH W3YUCHWH IUCLIUIUINH
00s13aTeNbHON YacTh M 4acTH, popMUpYeMOil yuacTHUKaMH 00pa3oBaTelIbHbIX OTHOIEeHnH bioka
1.

Hcxons n3 nenu, coepkaHueM 1abopaTOPHBIX pabOT MOTYT OBITh:

- DKCTIEpUMEHTaJIbHas TPOBepKa (GpopMyI1, METOAMK pacyueTa;

- IPOBE/ICHHUE HATYPHBIX U3MEPEHHUI CBOWCTB, pabO4MX ITapaMeTpPoOB, PEXKUMOB pabOTHI PU
TTOMOIIN JTAOOPaTOPHOTO 00OPYIOBAHUS W/MITH CTEHIOB  MAaKETOB;

- 03HAKOMJICHHUE, aHAIIN3 M TECOPETHICCKHE BHIKIIAIKH IO YCTPOHCTBY, IPHHIIUITY ACHCTBHS
1 criocobaM 00CTy)KMBaHHUS allliapaToB, JeTajeld MalliH, MEXaHH3MOB, IPOIIECCOB, IIPOTEKAIOMINX
B HUX TIPU 3TOM H T.1I.;

- HarysgHAs rpaduveckas WHTEpIpeTanns depTekell, cxeMm, 0ObeMHBIX OBEPXHOCTEH H
T.JI., BOCHPOHM3BOJUMBIX C IIOMOIIBIO CIEIIHATH3HPOBAHHOT'O MIPOTPAMMHOTO 00ECTICUSHHST;

- MMHTAIMOHHOE MOJEIMPOBAHUE IPOIECCOB, NMPOTEKAIONINX B CIOKHBIX XUMHYECKHUX,
(dU3HYECKUX, MEXaHMYECKHX, SJICKTPUIECKUX U IIp. 00BbEKTaxX;

- HarJIsggHOE TMpeJCTaBlieHHe O paboTe MepcoHala KOHKPETHOW OpraHM3aluy WU
noapazaenenus OAO «PXJ]» mocpeacTBoM MOAEINPOBAHUS IITATHBIX M BHEIUTATHBIX CUTYAIIUH
B BUPTYaJIbHBIX CIENHANU3UPOBaHHBIX APM (aBTOMaTH3MPOBAHHBIX pabOUUX MECT);

- YCTaHOBJIGHHE M MOJTBEP)KACHHE 3aKOHOMEPHOCTEl (IyTeM CpaBHEHHS MPOBEICHHOI'O
9KCICPUMCHTA M PACCYMTAHHBIX 3HAYCHUH) U T.11.;

- 03HaKOMJICHHE C METOIUKAMH TPOBEACHUS SKCICPUMEHTOB, HATISITHBIM YCTPOWCTBOM
CTCHJ-MaKeTOB U TIp.;

- YCTaHOBJICHHE CBOWCTB BEIIECTB, X KAUECTBCHHBIX M KOJIHMYCCTBEHHBIX XapaKTEPUCTHK;

- aHANW3 Pa3IMIHBIX XapaKTEPUCTUK MPOIIECCOB, B TOM YHUCIIE MPOU3BOJACTBEHHBIX U MHBIX
TIPOIIECCOB;

- pacueT napaMe€TpoB pa3IMIHBIX SIBJICHUH U IIpoueCcCcoB, CMOACINPOBATE KOTOPLIC HE
BO3MO’KHO B PEaJIbHBIX YCIOBUAX (HalpUMep, Ype3BbIUaifHbIe CUTYAIUH U TIp.);

- HaOMIOJICHUE PAa3BUTHS SIBICHHUM, ITPOLIECCOB H JP.

JlomyckaeTcsi HHOE COJICpIKaHUE JIAOOPaTOPHBIX PaboT, eciu 3T0 OyaeT CIOCOOCTBOBAThH
peanu3alyy 1esieil 1 3a71a4 TUCIUIUIMHBL 1 JOPMHUPOBAHHIO COOTBETCTBYIOIIUX KOMITCTCHIIUH.

[o xapakTepy BHIIOIHACMBIX JTa00PATOPHBIX PabOT BO3MOKHEI:

- O3HAKOMHTEIBHBIC Pa0OTBL, WCIONB3YeMblE IS  3aKPCIUICHUS  H3YYCHHOTO
TEOPETHYECKOTO MaTEPHAIIEI;

- aHaJUTHYeCKHe PabOTHI, HCIIONB3yeMbIe ISl TIOTYICHUS HOBOH MH(QOPMAIIMN Ha OCHOBE
(hopMaTM30BaHHBIX METOJIOB;

- TBOPUYECKHUE PaOOTHI, OPUCHTUPOBAHHEIC HA CAMOCTOSTEIHHBIN BEIOOP MOXO0I0B PEIICHHS
3ajad.

[pexnae, yeM NOPUCTYNUTh K J1a0OPATOPHBIM 3aHATHSAM, OOYYalOUIMMCS HEOOXOAMMO
MIOBTOPUTH TEOPETHUECKUN MaTepHal mo Teme pabothl. Kaxnas naboparopnas pabora ocHaileHa
MCTOANYCCKUMHU YKa3aHUSIMHU, pa3pa6OTaHHI)IMI/I npenogaBaTe/JisiMu, BEAYIMUMHA JUCHUITIINHY

CamocTosTeabpHas
pabora

OOy4eHue mo JUCHUILIMHE «MaTeMaTHYecKoe MOJEIMPOBAHUE CHCTEM M IPOLECCOB)
MpeIyCcMaTpuBaeT aKTHBHYIO CaMOCTOSITENbHYIO padoTy oOydaromierocs. B pasmene 4 paboueit
IIpOrpaMMBbl, KOTOpHIH Ha3pBaeTcs «CTpPyKTypa M COAEp)KaHHE TUCHUIUIMHBI», BCE YaChI
CaMOCTOSTENIbHOM PaboThl paclucaHbl 10 TEMaM M BONpOCaM, a TaKXKe ykazaHa HeoOXoaumas
yueOHas TuTeparypa: o0ydJaroluics u3ydaeT y4eOHbli MaTepual, pa3oupaeT NpUMephl U pelaeTr
pa3HOYpOBHEBbIE 33Ja4ll B paMKaX BBIOJHEHUS Kak OONIMX JOMAIIHUX 3aJaHuil, TaKk U
WHIUBHIYaIBHBIX ToMatnrHux 3aaanuii (M/13) u apyrux BuIOB paboT, MPeIyCMOTPEHHBIX paboueii
MPOrpamMMoil TUCHUILIMHBL. [Ipy BBITOJHEHWH NOMAIIHMX 3aJaHuii oOydaromemycs Cieayer
oOpaTuThCsl K 3ajadaM, PEUICHHBIM Ha MPEIbIIYIINX INPAKTHUYECKUX 3aHATHAX, DPEIICHHBIM
JoMaliHuM paboTaM, a TakKe K IpUMepaM, IMPHBOJUMBIM JiekTopoM. Ecim asroro Oyner
HEJIOCTaTOYHO JUISl BBIIIOJHEHWS Bcel pabOTBl MOKHO JIOMOJIHUTENHHO BOCIIOJIB30BATHCS
y4eOHBIMH 1TOCOOMSIMH, NPUBEJICHHBIME B pazjeine 6.1 «YueOHas nuteparypa». Ecin, HecmoTps
Ha M3Y4YCHHBIH MaTepHaj, 3aJaHHe BBINOJIHWUTH HE YNAeTCs, TO B 00SA3aTEIBHOM HOPSIKE
HEOO0XOIUMO TOCETUTHh KOHCYIBTAIMIO MTPETIOIaBaTeNsl, BEAYIIET0 MPAaKTUIECKHE 3aHATHS, W/ HITH
KOHCYJBTAIIHIO JIEKTOPA.

Jomamnue 3ajmaHus, WHAWBHAyaJbHBIE JJOMAIIHHE 3aJaHus W JApyrue padoTHl,
MIPEeIyCMOTPEHHBIE paboUel mporpaMMon JUCIUIUINHBI JOJDKHBI OBITH BBITIOJIHEHB! 00y4Ja0IInMCs
B YCTaHOBJICHHBIE IIPETO/AaBATENIeM CPOKH B COOTBETCTBHH C TPEOOBaHMAMHU K O(QOPMIICHHIO
TEKCTOBOH M TpaduuecKkoi JOKyMeHTanuu, copmynupoBanHbM B [Tonoxennn «TpeboBaHuUs K
0 opMIIEHHIO TEKCTOBOH 1 rpaduueckoil TokymeHTanuu. HopMOKOHTpOIIB»




Kommekc yueGHO-METOANYSCKUX MAaTEPUaloB [0 BCEM BHIAaM y4eOHOH NesTelIbHOCTH, IPEIyCMOTPEHHBIM paboyeii
NPOrpamMMoil TUCHUITIIMHBI (MOYJIs), pPa3MEIeH B JJICKTPOHHOH HHpOpMamoHHO-00pa3oBarensHoit cpene Upl' YIIC,
JIOCTYIHOW 00yyaromeMycst 4epe3 ero JINYHbINH KaOHMHET




IIpuio:xkenne Ne 1 k padoueid nporpamme

®OHA OHEHOYHBIX CPEJACTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouHslx cpeactB  (POC) sBaseTcss COCTAaBHOM YacThl0 HOPMAaTHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa3oBaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(hOpPMUPOBAHHOCTH KOMITETEHITUH Y 00yJatOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3yIbTaTOB 00yueHHs 3ajauaM Oyayiien mpodeccuoHaIbHON
JIeATETLHOCTH Yepe3 COBEPILCHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METO/IOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIO/ITOTOBKA U CAMOKOHTPOJIb O0YUAIONINXCS B MPOIIecce 00yueHUsI.

@DOH/JT OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KJIFOYEBBIX IMPUHIIUIIOB OLICHUBAHMSL:
BaJIMTHOCTh, HAJIS)KHOCTh, 00bEKTHUBHOCTH, 3PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUIO OCBOCHHS 0O0pa30oBaTEIbHON MPOrpaMMBbl; JaeT OO0Ilee MPEACTaBICHUE O BHJIEC
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, MPEBBIIICHHE MHUHUMAIbHBIX  XapaKTEPUCTHUK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKHH YpPOBEHb OCBOCHHS, MAKCMMAJIbHO BO3MOXKHAsI BBIPAKEHHOCTH XapaKTEPUCTUK
KOMIIETEHIIHI; MpeArnoaaraeT TOTOBHOCTh pPeliaTh MPAaKTUYECKUE 33a/Ja4l MMOBBIIIEHHONW CI0KHOCTH,
HETHUIIOBBIE 33J[a4d, MPHUHUMATH NMPO(PECCHOHAIBLHBIC M YIPABICHUYECKUE PEIICHUS B YCIIOBUIX
HENOJHOW  OMpEeAENeHHOCTH, TMPU  HEIOCTATOYHOM JOKYMEHTaJIbHOM, HOPMAaTHBHOM U
METOIMYECKOM 00ECTIEUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

IIporpaMMa KOHTPOJILHO-OLEHOYHBIX MEPONIPUATHIM.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucuumnuHa «Martematuyeckoe MOAETUPOBAHUWE CHCTEM U IPOIIECCOB» YYacTBYET B
(bopMHpPOBaHUN KOMITETCHIIUHA:
OIIK-1. CnocoGeH pemiath WHXEHEPHBIC 3a7a4d B MIPOPECCHOHAIIBHON JIEATEILHOCTH C
HCII0JIb30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTHUECKOI0 aHAJIN3a U MOJIETIMPOBAHUS

HporpaMMa KOHTPOJBbHO-OIICHOYHBIX MCPOHPHHTHﬁ

o4Has popma o0yueHust

Haumenosanue Kon
HaumeHoBaHue OLICHOYHOTO
KOHTPOJIHO- WHIUKAaTOpa
Ne OOBEKT KOHTPOIIS cpeactsa (popma
OLIEHOYHOTO JOCTHKEHUS *
MEpONPHATHS KOMITCTEHIIHU MpOBE/ICHHA™)
S cemecTp
1.0 Pa3gen 1. O6mue cBeieHHsI 0 MOAETHPOBAHUM TEXHHYECKHX CHCTEM
OmnpeneneHne MaTeMaTHUECKON
MOJIEIIH; MaTeMaTHIECKOTO,
MMHTAIMOHHOTO U
11 Texymumii CTaTUCTUYECKOT0 MOJEIMPOBAHHUS. OIIK-1.5 3amura 1a60paTOpHOH
' KOHTPOJIb OCHOBHBIE 3Talbl IIOCTPOCHUSL OIIK-1.6 paboThI (YCTHO)
MaTeMaTHYECKUX MOJIeNeH
Pa3JIMYHBIX CHCTEM M IPOLIECCOB.
Knaccudukanus moneneii.
O3HaKOMJICHHE C TTAKETOM
Texyrmmmii npuictazbix nporpavm Mathcad OIIK-1.5 3ammra nmabopaTopHOit
12 HA TIPAIMEpPE PEIICHHS CHCTEMBI
KOHTPOJIb . OIIK-1.6 paboTsI (ycTHO)
JIMHEHHBIX anre0pandecKux
YpaBHEHUH.
2.0 Pasnea 2. MogeJupoBaHue H aHAJIN3 CTATHYECKUX COCTOSIHMI TeXHMYeCKHX 00beKTOB
CraTtuyeckue MOJIeINN.
21 Texymuit HccnenoBanue Mojenelt MeTo1aMu OIIK-1.5 3amura n1a00paTOPHOI
' KOHTPOJIb BBIYUCITUTEIIFHON TEXHHUKH C OIIK-1.6 paboTsI (ycTHO)
ncnonp3oBanueM Mathcad.
Mertopp! penieHuit HeTMHEHHBIX
29 Texymuii YpaBHEHHUN CTaTUKU. MeTox OIIK-1.5 WNHpuBuayanbHOE JOMAIIHEE
' KOHTPOJIb MIOJIOBUHHOI'O JIEJIEHUS U METOJ OIIK-1.6 3a1aHue (MMCBMEHHO)
XOP/1.
23 | Tewmuri s Meromw mmepansitn | OTKLS | e ey
' KOHTPOJIb ’ OIIK-1.6
kacaTenbHbIX (HproToHA).
pa | Teom | e v Hopoane | onyeyg | St lepaone
KOHTPOJIb . OIlK-1.6
HEJIMHEIHBIX LEIHBIX CHCTEM.
[Ipocreiimue fuHamMuyeckue 3amuTa 1abopaTopHOA
25 Texymmmii MOJICJIH, OITUCHIBACMEIC OIIK-1.5 paboTsI (ycTHO)
' KOHTPOJIb muddepeHnraTbHEIMA OIIK-1.6
YpaBHEHHSMH IIEPBOTO MOPSAKA.
WrepanyoHHbIe METOBI pELICHUS 3ammTa 1abopaTopHOH
26 Texymmmii CHCTEM JIMHCHHBIX YpaBHECHUH. OIIK-1.5 paboTsI (ycTHO)
' KOHTPOJIb MeTto1 uTepaluu U METOJ OIIK-1.6
3eiigens.
[TocTpoeHne cTaTndeckux Moenen 3amuTa 1abopaTopHOM
27 Texymuii 10 SKCIIEPUMEHTAIBHBIM JIaHHBIM. OIIK-1.5 paboTsl (ycTHO)
' KOHTPOJb HnTepnomnsiuus 1 annpoKCUManus OIIK-1.6
GhyHKIHH.
28 Texymuii HuTepnonsinuoHHble MHOTOYJIEHBI OIIK-1.5 NunuBuayanpHOE AOMAIIIHEE
' KOHTPOJIb Jlarpamxa u HeoToHa. OIIK-1.6 3aanne (MMCHMEHHO)
29 Texyrmmwii Wntepnomsuus. Crnaita OIIK-1.5 3amuTa 1abopaTopHON
) KOHTPOJIb UHTEPIOJISIIIHS. OIIK-1.6 paboTsI (YCTHO)
210 Texymuii AnmnpokcumManus QyHKIHHA. OIIK-1.5 3ammra 1abopaTopHOH
' KOHTPOJb MeToa HauMEHBIINX KBaJpaToOB. OIIK-1.6 paboTsl (yCcTHO)




3.0

Pa3znen 3. MOZ[eJIl/lpOBaHPIe U AaHAJIU3 TUHAMUYECCKHUX NMPOIEeCCoB

31 Texymmii Junnamuueckue monaenu. [Torstue OIIK-1.5
) KOHTPOJIb JTUHAMHUYECKUX aHAJIOTHH. OIIK-1.6
Maremarnyeckoe MOJICIMPOBaHNE 3amura 1abopaTopHOH
32 Texymmii CUCTEM C COCPEOTOUYECHHBIMU OIIK-1.5 paboThI (YyCTHO)
' KOHTPOJIb mapameTpamu. MexaHudeckue OIIK-1.6
K0JIeOaTEIbHBIC CUCTEMBI
. YucneHHoe peleHne WHnuBugyansHoe qoManiHee
Texymmii p OIIK-1.5 JIBHILY A
3.3 OOBIKHOBEHHBIX 3ajaHue (IIMCbMEHHO)
KOHTPOJb . OIIK-1.6
qudepeHInanbHbIX YpaBHEHUH.
N OmnpeneneHue yCTOHYUBOCTU 3amura 1abopaTopHOU
3.4 Texyuunit cuclieil/{ K I/ITey WU yCTOIUMBOCTH OIK-1.5 agi)TLI ( CTHI:)) P
' KOHTPOJb - ApHUTEpHIL Y OIIK-1.6 P y
I'ypBuna.
Mertox (ha30BO¥ MIIOCKOCTH. 3ammta 1ab0paTopHOH
MatreMaTHdecKuii MasTHHUK U €T0 paboThI (YCTHO)
Texymuii MIPUMEHEHHE B TEXHUKE. OIIK-1.5
3.5
KOHTPOJb [MocTpoenue (GazoBbIX HOPTPETOB OIIK-1.6
Ha [IpUMepe MaTeMaTHYeCKON
MOJIETIH MasTHHKA.
3HAKOMCTBO C MTAKETOM 3ammTa 1ab0paTopHOH
Texyrmmmii MIPUKIIAJHEIX IporpamMM Matlab OIIK-1.5 paboTsI (ycTHO)
3.6 L
KOHTPOJIb (Simulink). Uccnenosanue OIIK-1.6
KOJIe0aTeNbHBIX MPOIIECCOB.
Maremarndeckoe MOJETIHPOBaHNE 3amuTa 1abopaTopHOI
37 Texyrmmmii CHCTEM C pacIpeeIeHHEIMH OIIK-1.5 paboTsI (ycTHO)
' KOHTPOJIb mapaMmeTpamu. Y paBHCHHE OIIK-1.6
IlyaccoHa.
. MeTon ceTok pelIeHus 3ammrta 1abopaTopHOH
3.8 Texymuuit I/I(b(l)g eH I/IaJIfI)BHLIX aBHCHU B OIK-1.5 agi)n,l ( CTHIZ)) b
' KOHTPOJIb A PEHII P OIIK-1.6 P Y
YaCTHBIX MMPOM3BOAHBIX.
CucreMbl aBBTOMaTHUECKOTO 3amuTa 1ab0paTopHOM
39 Texyrmmmii YIpaBJICHUS U PETYIHPOBAHUS. OIIK-1.5 paboTs! (ycTHO)
' KOHTPOJIb Henuneitapie cucteMsl U UX OIIK-1.6
MOJICITHPOBAHHE.
. CocTaBieHue CTPYKTYpPHOIH CXEMBI 3amura 1a00paTOpHOH
3.10 Texyuuui CHCTEMBI aBTOM;}II/I‘IC};II)(OFO OIIK-1.5 aI6HOTI>I ( CTHIZ)) P
' KOHTPOJIb OIIK-1.6 P y
YIpaBJICHHUS.
o HccnenoBanue JIMHENHON CUCTEMBI
Texymuit ! OIIK-1.5 MunuBuayanpHOE AOMAILIHEE
3.11 ABTOMATUYECKOT'O PEryJIUpPOBaHUS
KOHTPOJIb N s OIIK-1.6 3a/anue (MMCbMEHHO)
10 3aJIaHHOW CTPYKTYPHOH CXeMe.
KauecTBeHHOE HccneioBaHNe 3ammTa 1abopaTopHOH
o ABTOKOJICOATEIBHBIX CHCTEM. a60THI (YyCTHO
3.12 Texyuuui HccnenoBanne cUCTEMbl «XHUIIHHUK- OIIK-1.5 b v :
' KOHTPOJIb A B OIlK-1.6
JKEepTBa» U reHepaTopa
TapMOHUYECKHX KOJeOaHui.
N MaremaTrueckue MoJeIu 3amuTa 1abopaTopHOA
3.13 Texymuuit HCKPETHBIX CHCTEM ﬂKOHeHHLIﬁ OIK-1.5 aglon)l ( CTHIZ)) b
' KOHTPOJIb FHCKD ’ OIlK-1.6 P y
aBTOMAT.
314 Texymumii [TocTpoenue Moaeneil KOHEYHBIX OIIK-1.5 3amuTa 1abopaTopHOA
' KOHTPOJIb aBTOMATOB. OIIK-1.6 paboTsI (ycTHO)
Ok3ameH (cobeceoBanue)
IIpomexxyTouHast OIIK-1.5 DK3aMeH - TECTUPOBaHUE
arTecTalys OIIK-1.6 (KOMITBIOTEpHBIE
TEXHOJIOTHH)

IIporpaMmma KOHTPOJIbHO-OIIEHOYHbIX MEPONPUATHIA

3a04Hasi popMma o0yUeHus

HaumeHnoBanue Kon
HaumeHoBaHME OIIEHOYHOTO
KOHTPOJIBHO- nHAWKaTopa
No OOBEKT KOHTPOJIS cpenctra (popma
OIICHOYHOTO JTIOCTHKEHUS *
MIPOBEJICHUS *)
MEPOIPUSITHS KOMIICTCHITHA
3 Kypc, ceccusi yCTAHOBOYHASI
1.0 Pasnea 1. O01ue cBeAeHUS 0 MOJIEJIMPOBAHNH TEXHMYECKHMX CHCTEM.
11 Texyrmmwii OmnpeneneHne MaTeMaTHIecKoi OIIK-1.5 3amuTa 1abopaTopHOM
' KOHTPOJIb MOJEJN; MaTeMaTUYECKOT0, OIIK-1.6 paboThI (YyCTHO)




MMHTAIMOHHOTO U
CTaTHCTHYECKOTO MOJICINPOBAHUSI.
OCHOBHBIE 3TaIbl HOCTPOCHHMS
MaTeMaTHYeCKHX MOJIeNeH
Pa3JIMYHBIX CHCTEM H IPOLECCOB.
Krnaccudukanus mozeneii.
2.0 Paznes 2. MoneanpoBanue M aHAJIN3 CTATHYECKUX COCTOSIHMI TEXHMYECKHX 00HEKTOB.
CraTHyecKkre MOJIEIH. 3ammta 1abopaTopHOH
21 Texyrmmii HUccrenoBanne Moeneit MeTogamu OIIK-1.5 paboThI (YCTHO)
' KOHTPOJIb BBIYUCITUTENIFHON TEXHHUKH C OIIK-1.6
ucnonap3oBaHueM Mathcad.
. Crarnueckue mozaenu. [loctpoenue 3ammta 1abopaTopHOi
2.2 Texyuuuit MoJIeNel MPOCTEHINTNX JINHEHHBIX H OIK-1.5 paboThI (YCTHO)
KOHTPOJIb . OIIK-1.6
HEITMHEHHBIX [EIHBIX CHCTEM.
[TocTpoeHue craTnyecKux Mojenei 3amura 1abopaTopHOU
23 Texymumii I10 9KCIIEPUMEHTAJIbHBIM JaHHBIM. OIIK-1.5 paboTsl (yCcTHO)
' KOHTPOJIb WHaTepnomsuys 1 anmpoKCHMAaIns OIIK-1.6
GyHKIHH.
3.0 Paznea 3. MoneanpoBanue M aHAJIN3 THHAMHYECKHX MPOIECCOB.
MateMaTHaecKoe MOJCTUPOBAHIE 3ammTa 1ab0paTopHOH
31 Texyrmmmii CHCTEM C COCPEIOTOUCHHBIMH OIIK-1.5 paboTsI (ycTHO)
' KOHTPOJIb napamerpamu. MexaHuueckue OIIK-1.6
KoJieOaTeIbHbIE CUCTEMBI
Texymuit UucneHHoe pelieHme OIK-15 3ammra 1abopaTopHOH
3.2 OOBIKHOBEHHBIX paboTsI (ycTHO)
KOHTPOJIb . OIIK-1.6
i depeHInaANBHBIX YpaBHCHHUH.
Maremarndeckoe MOJEIHPOBaHNE 3amuTa 1abopaTopHOI
33 Texyrmmmii CHCTEM C pacIpeeIeHHEIMH OIIK-1.5 paboTs! (ycTHO)
' KOHTPOJIb mapaMmeTpamu. Y paBHCHHE OIIK-1.6
IlyaccoHna.
. MeTox ceToK pelIeHus 3amura n1abopaTopHOH
34 Texymuuit ,I[I/I(l)(l)]flipeHL[I/IaJI;BHLIX YpaBHCHHI B OIK-1.5 pal61i)TbI (YCTHIz)) b
KOHTPOJIb OIIK-1.6
YaCTHBIX MPOM3BOAHBIX.
CucreMbl aBBTOMaTHYECKOTO 3amuTa 1ab0paTopHO
35 Texymuii YIPaBJIEHUS U PEryIUpPOBaHUSL. OIIK-1.5 paboTs! (ycTHO)
' KOHTPOJIb Henuneitnbie cucteMbl U UX OIIK-1.6
MOJICITHPOBAHHE.
3 | Teymmi amovammacekoro perymmponann. | QTS )
' KOHTPOJIb . P OIlK-1.6 pagotet (yctHo)
10 3aJIaHHOW CTPYKTYPHOH CXeMe.
3 Kypc, ceccusi 3SMMHSS
Dk3aMeH (cobeceoBaHuE)
IIpomexxyTouHast OIIK-1.5 DK3aMeH - TECTUPOBaHUE
arTecTalys OIIK-1.6 (KOMITBIOTEpHBIE
TEXHOJIOTHH)

*dopma npoBeeHUs KOHTPOIbHO-OLEHOYHOTO MEPONPHUATHSL: YCTHO, TUCbMEHHO, KOMITBIOTEPHBIE
TEXHOJIOTHH.
Onucanne noka3sareseil H KPpUTEPHEB OLICHUBAHNS KOMIIETCHIINH.
Onucanue MIKaJ OLeHUBAHUA

Kontponp kadyecTBa OCBOCHMSI JHMCIHUIUIMHBI BKIIOYA€T B Cce€0s TEKYIIUHA KOHTPOJIb
YCIIEBAEMOCTH M MPOMEKYTOUHYKO AaTTECTAUMIO. TEKyIIMHd KOHTPOJb YCIEBAEMOCTH U
MIPOMEKYTOUHAST aTTECTAIUsl OOYYAIONMIUXCS MPOBOIITCS B IENSIX YCTAHOBJICHUS COOTBETCTBHUS
JMOCTHKEHUH  OOyJaromMXCs TMO3TamHbIM TpeOoBaHUSM 00Opa30BaTENbHON MpOTrpamMMbl K
pe3ynbpTaTam oOydeHusi 1 GOPMUPOBAHUS KOMIICTCHITHH.

Tekylmuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM NPOBEPKHU 3HAHUU,
YMEHUH, HABBIKOB OOYyYaIOIUXCA. 3ajavya TEKYIIETO KOHTPOJISI — OMEpPaTUBHOE U PETYJIIpHOE
yrpaBieHUe YIeOHOU NeSTENbHOCTHIO O0YUaIOINXCs HA OCHOBE OOpATHOM CBSI3H U KOPPEKTUPOBKH.
Pe3ynbTaThl OlIeHWBaHUS YYUTHIBAIOTCS B BUAE CPEAHEN OLIEHKU MPHU MPOBEACHUN MPOMEKYTOUHOMN
aTTeCcTalluu.



J11 oLleHMBaHUA Pe3yIbTaTOB 00YUYEHHS UCIIOJIb3YEeTCs YeThlpexOaribHas IKala: «OTIUIHOY,

«XOopouo», «yaAOBJICTBOPUTCIBHO», «HCYAOBJICTBOPUTCIILHO» U I[BYXG&JIJILH&SI mKajaa: «3ad4TCHO»,
«HE 3a4YTCHO».

HepequL OLCHOYHBIX CPCACTB, HMCIIOJIB3YCMbIX JIsI OLICHUBAHHA KOMHCTCHHHﬁ, a TaKXe

KpaTKas XapaKTCPUCTHUKA OTUX CPEACTB ITPUBCACHEBI B Ta6n1/1ue.

Tekyimuii KOHTPOJIb

IIpencraBnenue
HanmenoBanue
Ne Kpatkast xapakTepuCTHKa OIIEHOYHOTO CPEICTBA OIICHOYHOTO
OIIGHOYHOTO CPEeICTBA
cpenctea B DOC
o KoMmnekTs! ajis
CpencTBo Ui MPOBEPKH YMEHHI NPUMEHSATh MOJTYYCHHBIC BEITIONHEHMS
WupuBuayansHOE 3HAHUS TO 3apaHee OMPEACICHHOW METOIUKE IJIS PEUICHHUS
o WHAWBHAIYATbHBIX
1 | momamHee 3amaHue 3a1a49 WK 331aHUH 10 pa3Aey AUCIUILIIINHEIL. OMALIHIX
na3) MoskeT OBITh HCIIOTIB30BAHO IS OLIEHKU 3HAHWH, YMECHUH, N
3aJaHAH TI0 TeMaM
HaBBIKOB U (MJIN) OTIBITA ACATEIHHOCTH 00YJarOIIIXCS
JUCTIATUTHHBI
CpencTBo, MO3BOJSIONICE OICHUTh YMEHHE OOYYaroIIerocs
MUCBMEHHO  HW3jaraTb  CYTh  IIOCTABJICHHOW  3ajadyH, TeMbr
CaMOCTOSTENIFHO MPUMEHATh CTAHAAPTHBIC METOMBI PEIICHHUS
. . N Ta00PaTOPHBIX
2 3amuTa 1abopaTopHON | MOCTABICHHON 3aJaddl C HWCHOJB30BaHHEM HMEIOMICHCs AGOT 1
paboThI nmabopaTopHO#l  0a3bl, MPOBOAUTH AaHAIHW3 MOJIYYCHHOTO P
TpeOOBaHUS K MX
pe3ynbTara paboTHL. same
MoskeT OBITh HCIIOTB30BAHO IS OLICHKH YMEHH, HABBIKOB U
(1K) OmbITa AESTENLHOCTH 00YJarOIIUXCS
HpOMC)I(YTO‘lHaH arrecranus
[IpencraBnenue
HaumenoBanue peA
Ne Kpatkast xapaKTepHUCTHKA OIICHOYHOI'O CPEICTBA OIICHOYHOT'O
OIICHOYHOTO CPEICTBA
cpenctea B POC
Ilepeuens
TEOPETHICCKHUX
CpencTBo, MO3BOJIAIONICE OLCHUTh 3HAHMS, YMCHHS, HAINYHC BOIDOCOB 1
HaBBIKOB U (WJIM) OMNBITA JEATEIBHOCTH OOydarolerocs Io P
MPAKTUICCKUX
1 | Dx3amen TUCHIUTUTAHE. .
o . | 3amaHmit (oOpazen
MokeT OBITh HCHOJB30BAHO U1 OLCHKH 3HAHWH, YMEHUH,
9K3aMEHAIIHOHHOTO
HABBIKOB U (WJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS
owmrera) K
SK3aMEHY
CuctemMa  aBTOMATH3UPOBAHHOTO  KOHTPOJIS  OCBOCHHS
KOMICTEHINHA (4acTH KOMIICTECHIIMK) OOyJaroImuMcs TIo
Tect — mpomexyToYHas
TUCHUTUIAHE (MOIYIIO) C MCIOJB30BaHUEM HH(POPMAMOHHO- | DOHM TECTOBBIX
2 | arrecramus B Gopme

JK3aMCHa

KOMMYHUKAIIUOHHBIX TEXHOJIOTHH.
MoskeT ObITh HCIIOJIL30BAHO JJIA OLICHKH 3HaHI/II\/‘I, yMCHHﬁ,
HaBBbIKOB U (I/IJ'II/I) OIIbITa ACATCIBPHOCTHU 06yqa}ou_u/1x0ﬂ

3aJJaHuN

Kpurepun u mkajbl OeHUBAHUS KOMIIETEHIUI B pe3yJibTaTe H3y4YeHUs IMCUHMIIHHBI
NPHU NPOBEJICHUH NMMPOMEKYTOYHON aTTecTanuy B (popme 3x3amena. lllkaja ouennBanus

YPOBHSI OCBOCHUHA KOMIIeTeHIInii

YpoBeHb
[Ixana oueHnBaHus Kpurepuu onenuBanus OCBOEHHA
KOMIETEHITNH
OOyuaronuiicss MpaBWIBHO OTBETHJI Ha TEOPETHYECKHE
Bompochl. [lokasanm oTnWYHBIE 3HAHHMSA B paMKax y4eOHOTO
MaTepuana. [IpaBHIIBHO BBINIOIHHMI MPAKTHYECKUE 3aTaHUS.
«OTIUYHO» Ilokasan oTIMYHBIE YMEHHMs U BIaJ€HHsS HaBBIKAMU Beicokuit

NIPUMEHEHHUS TIOJyYEeHHBIX 3HAHUM W YMEHWH INIpH pEIICHUH
3aa4 B paMmKax ydyeOHoro wmarepuana. OTBeTHS Ha Bce
JIONIOJTHUTENBHBIE BOIIPOCHI




«XOPOIIIOY

OOy4aronuiics ¢ HEOOJBIIMMU HETOYHOCTSMH OTBETHJI Ha
TeopeTndeckue Borpockl. [lokazan xopoliue 3HaHUS B paMKax
ygeOHoro Mmarepuana. C  HEOONBIIMMH  HETOYHOCTSIMH
BBITIOJTHIII TIpaKkTUyeckue 3afanus. [lokaszan xopomine ymeHus bazoBebrit
W BIAJICHUS HABBIKAMU TIPHIMEHEHHS IOIYYCHHBIX 3HAHUHA M
YMEHHI TIPH pelIeHUH 33Jad B paMKax y4eOHOTO MaTepuaia.
OTBeTHI Ha OONBIIMHCTBO JONOJTHATENIBHBIX BOIIPOCOB

«YAOBJICTBOPUTCIILHO»

OOyJaronuiics ¢ CyIIEeCTBEHHBIMH HETOYHOCTSMH OTBETHI Ha
TEOpeTHYEeCKHe BOMpOchl. [lokas3an  yJooOBIETBOPHUTEIbHBIC
3HaHMS B paMKax ydeOHoro marepuana. C CyIIEeCTBEHHBIMU
HETOYHOCTSMHU BBINOJIHUI TNpakTU4Yeckue 3afgaHus. Ilokazan
yIOBJICTBOPUTENbHbIE YMEHHS U  BIAJCHUS  HaBBIKAMU
NIPUMEHEHHUS TOJNyYEHHBIX 3HAHUA W YMEHWH INPH pEILICHUU
3aja4 B paMKax ydeOHoro Marepuayia. JlomycTmin MHOTO
HETOYHOCTEH IIPH OTBETE HA JIOTIOIHHUTEIHHBIE BOIIPOCHI

MunuManbHBIH

«HEYIOBJIECTBOPUTEIIEHOY

OOydaronuiicss Ipy OTBETE HA TEOPETHICCKHUE BOMPOCH! U TP
BBIIIOJTHEHNH MPAKTHYECKUX 3aJaHuil MPOAEMOHCTPHPOBAI
HEJ0CTATOYHBIH YPOBEHb 3HAHUM U YMEHUH [IPU pELIEHUH 3314 Komnerennus

B paMKax ydeOHoro Marepmana. Ilpm oTBerax Ha He chopMupoBaHa
JOTIOJIHUTENBHBIE BOIPOCHL OBUIO JIONYIIEHO MHOXECTBO
HETIPABUIIBHBIX OTBETOB

Tect — IIPOMCIKYTOYHAA aTTCCTAllUs B (I)opMe OK3aMCHa

Kpurepuu oneHuBanus [IIxana oreHUBaHHUS

OOyyqatommiics BepHo oTtBeTHam Ha 90 — 100 % TecTOBBIX 3amaHM TIPH
MIPOXOXK/ICHUHU TECTUPOBAHHUS

«OTIUYHO»

OOyyqarommiicss BepHO oTBeTHs1 HA 80 — 89 % TECTOBBIX 3amaHWi TIpH
MIPOXOXK/ICHUHU TECTUPOBAHHUS

«XOPOLIO»

OOyyqarommiicss BepHO oTBeTHs1 HA 70 — 79 % TECTOBBIX 3afaHUH TIPH
MIPOXOXK/ICHUHU TECTUPOBAHHUS

«YAOBJICTBOPUTCIIBHO»

OOyyvarommiicss BEpHO OTBETHI Ha 69 % M MeHee TECTOBBIX 3aJaHHH TIPH
MIPOXOXK/ICHUHU TECTUPOBAHHUS

«HCYAOBJICTBOPUTCIBHO»

Kputepun u mkaJjbl olleHUBaHUS Pe3y/JbTATOB 00y4YeHUsI MPU MPOBeAeHUN

TEKYLIECTr0 KOHTPOJIA YCIIEBAEMOCTH

NunusunyansHoe nomaminee 3aganue (MJ13)

[IIxana oneHUBaHUS

Kputepun onieHuBaHus

OOy4arouiicss MOJHOCThIO M MPABWIBHO BBIMOJHWI 3agaHue. [loka3aa OTIMYHBIC

«OTIMYHOY 3HAHMS, YMEHHS U BIIAJICHHUs] HaBBIKAMH NPUMEHEHUS UX NPH PEIISHUH 33/1a4 B paMKax
YCBOEGHHOT'0 yueOHOTro MaTepHaia
OOyyaromuiics BBIIONHUI 3aJaHue ¢ HeOonbIMMH HeToyHOCTsMU. Iloka3an xopomue
«XOpOIIO) 3HAHMS, YMEHHS W BJIAJICHUS HABBIKAMH IPHUMEHEHUS X MPH PEIICHUH 33134 B paMKax

YCBOGHHOT'O Yy4eOHOTro MaTepHaia

«YAOBJICTBOPUTCIILHO»

O6yqa}01um‘/ics[ BBINIOJIHWJI  3aIlaHUE€ C€ CYHICCTBCHHBIMHM HCTOYHOCTAMMU. IToxazan
YAOBJICTBOPUTCIbHBIC 3HAHWA, YMCHHS W BJIAJACHUSA HaBblIKaMUW HNPUMCHCHHUA HUX IIPHU
PEUICHUH 3a/1da4 B paMKaX YCBOCHHOT'O y‘IC6HOI‘O Marcepuajia

«HCYAOBJICTBOPUTCIBHO»

[Tpu BeIMOTHEHUN OOYYaIOIIMIiCS ITPOIEMOHCTPUPOBA HEAOCTATOUHBIN YPOBEHb 3HAHNH,
YMEHUH M BIaJHHUs MU NP PEIICHNUH 33124 B pAMKaX YCBOSHHOT'0 y4eOHOTr0 MaTepHaa

3ammura 1a60paTOpHON PabOTHI

[IIxana oneHUBaHUS

Kpurepuu onieHuBaHust

JlaGoparoprass pabora BBITIOJHEHA B O0003HAYEHHBIH MpPETNOJaBaTeieM CpOK,
MMCHMEHHBIN OTUeT 0e3 3aMedaHuni.
Jlaboparopras paboTa BBITIOJHEHA 00YYAIOIIMMCS B TIOJIHOM 00BbEMe C COOJIIO/IEHUEM

«OTIIAYHO» HEOOXOAMMON  IOCJIENOBATEIBLHOCTH. OOGyuaronuiicss ~ paboTaJl  TOJHOCTBHIO
CaMOCTOSITENILHO; MOKa3aJl HEOOXOAWMBIC I MPOBEACHUS PabOTBI TEOPSTUUECCKHE
3HAHUS, TIPaKTUYECKHEe YMEHHUs M HaBbIKH. Paborta (oT4er) odopmieHa akkypaTHO, B
HanOoJIee ONTUMAIBLHON ISl (PUKCAIMU PE3yIBTaTOB (opMe
JlabopaTopHass pabora BBIIONHEHA B O00O3HAYCHHBIA IPEMOJABATENIEeM CPOK,
«XOPOIIOY

MMACbMEHHBIN OTYET C HEOOIBITUMU HCA04YCTaMU.




JlabopatopHast pabora BbINOJHEHa OOydYalOIIMMCS B  IIOJHOM O0BeMe H
caMocCTOATeNbHO. JOMyIIeHbl OTKJIOHEHHS OT HEOOXOIMMOW MOCIIe0BAaTEILHOCTH
BBIIIOJIHEHHS, HE BIMAIOIINE HAa IPaBWILHOCTh KOHEYHOTO pesyibrara. Pabora
[IOKa3bIBaeT 3HAHME OOYYAIONIMMCS OCHOBHOTO TEOPETHYECKOTO0 MaTepuaina Hu
OBJIaJICHHE YMEHHUIMH, HEOOXOAUMBIMH VIS CAMOCTOSATEIBHOTO BBIOJIHEHUS PabGOTHI.
JlomytiieHpl HETOYHOCTH W HEOPEKHOCTH B 0(pOPMIICHHH pe3yNIbTaToB paboTHI (0TYETA)

JlabopaTopHast paboTa BEITIOIHEHA € 33A€PKKOH, MUCHMEHHBIN OTYET C HETOUYeTaMH.
JlabopaTopHast paboTa BEIITOMHAETCA 1 OPOPMIISETCS 00YIarOIIUMCS TIPY TIOCTOPOHHEH
«yIIOBIIETBOPHUTEIILHOY nomomy. Ha BeImomHeHHe paOoThI 3aTpadynBacTcsi MHOTO BpeMeHH. OOydaromuiics
MOKa3bIBaCT 3HAHMS TEOPETUYECKOr0 MaTepHaja, HO HCIBITHIBACT 3aTPyJHEHHE NpHU
CaMOCTOSATENILHOM padoTe C NCTOYHMKAMU 3HAHUH WM IpudopaMu

JlabopaTtopHast paboTa HE BBIIOJIHEHA, IIMCHMEHHBIH OTYET HE MPEACTaBIICH.
PesynpraTel, monydeHHBbIE OOy4YarOUIMMCS HE TMO3BOJIIIOT CHAENATh IPaBHIIBHBIX
BBIBOJIOB M TMOJIHOCTBIO PACXOIATCS C IOCTaBJIECHHOH nenbio. [lokassiBaeTcs muioxoe
3HaHKE TEOPETHYECKOTO MaTepualia U OTCYTCTBHE HEOOXOIUMBIX YMEHHIH.
JlabopaTopHast paboTa HE BBHIIIOJIHEHA, y YYAIIErocs OTCYTCTBYIOT HEOOXOIUMBIE IUISA
IPOBeNIeHUsI PabOTHl TEOPETHYECKHE 3HAHNUS, IPAKTHICSCKHE YMEHHS M HaBBIKH

«HCYIOBJICTBOPUTECIILHOY

3. TunoBble KOHTPOJIbHbIE 32/IaHUSI UJIH HHBIE MaTePHAJIbl, HE00X0IUMbIEe
JJISl OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATEeJbHOCTH

3. TunoBbie KOHTPOJIbLHbIE 32IaHUS UJIM UHbIE MaTepPUaJIbl, HEOOX0AUMBbIE
JJISL OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATEeJbHOCTH

3.1 TunoBbie KOHTPOJIbHBbIEC 32IaHUSA JJIS1 HANMCAHUS KOHCIIEKTA
KoHTposibHBIE  BapuaHTBl 3aJlaHUM  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMALIMOHHO-
obpazoBarenbHoil cpeae Upl YIIC, noctynHoit o0yyaroniemycs 4yepe3 ero TUYHbIN KaOUHET.
Hwxe npuBeneH oOpasel TUIIOBBIX BAPUAHTOB 3aJaHUN JISI HAITUCAHUS KOHCIIEKTOB.

O6pa3zerr TeM KOHCIIEKTOB
«OmnpeneneHre MaTeMaTHIeCKON MOJIENN; MaTEMAaTHIECKOT0, UMHUTAI[HOHHOTO U CTaTUCTUYECKOTO
MOACIINPOBAHUAA. OCHOBHBIE 3TaIbI MOCTPOCHUSA MATEMATUICCKUX MOI[CJ'ICﬁ Pa3IMYHBIX CUCTEM U
nporeccoB. Knaccudukanus moaeneit.»

3.2 Tunosble 3aaHNus VIS BBITIOJHEHHU JIA00PATOPHOM pa0d0ThHI U IPUMEPHBIN NepevYeHb
BOIIPOCOB /IS ee 3aIHUThI
KoHTponbHBIE BapHaHThl 3aJaHUH  BBUIOKEHBI B  AJIEKTPOHHOH  HMH(OPMAIMOHHO-
obpazoBarenbHoii cpene Upl'VIIC, noctynHoit oOydaroniemMycs uepes ero JUYHbIN KaOUHET.
Hwxe npuBeneH oOpasel] TUMOBBIX BapHAHTOB 33aJaHMN JJIsl BBINOJHEHHs J1a00paTOPHBIX
paboT ¥ MpUMEPHBII epeueHb BOIPOCOB JUIsl UX 3AIMTHI.

OO6pazer 3a1aHul 1715 BBIOJIHEHUS 1a00paTOPHBIX pabOT U MPUMEPHBIH ITepeueHb BOIPOCOB [T
HX 3aIUTHI
«O3HaKOMIIEHHE ¢ TTAKETOM MPHUKIaIHBIX Tporpamm Mathcad Ha npumepe pereHust CHCTEMBI
JTUHEHHBIX anreOpanyecKux YpaBHEHUM.»
OcHOBHBIE PUHIIUIIBI PaOOTHI BRIYUCIUTENBHOM cpeansl Mathcad.
Bo3MoXHOCTH ¥ HETOCTATKH BRIYMCIUTENBbHOM cpeanl Mathcad.
[Topsiiok npoBeAeHUs CTaHAAPTHBIX PACUETOB.
Pemenue nuHeitHON anredpandeckoil CUCTEMBI pa3IMYHBIMUA METOIAMH.

NS

OOpa3zer 3a1aHui U1 BBITOJIHEHHS 1a00paTOPHBIX padOT M MPUMEPHBIH MepedeHb BOIPOCOB IS
UX 3aILUTHI
«Craruueckue mojnenu. VccnenoBanue Mozeneit METoJaMHi BBIYUCIUTEIbHOW TEXHUKH C
ucnons3zoBanuem Mathcad.»
1. Bunbl HenuHenHbIX ypaBHeHU. [Ipumepsr.



aR~wnN

3amava mpuOIMKEHHOTO HAXOXK/ICHUS HyJIeH PyHKITUN
VYcnoBus CylecTBOBaHMS HYJIEH HAa HHTEPBAJIC.
Metoa MOJIOBUHHOTO JIENICHUS U METOJ XOP/I.
Pemenue nenuneitnoro ypapuenus f(x)=0.

O0pa3zer 3a1aHuii IS BBITOJIHEHHS 1a00paTOPHBIX padOT M MIPUMEPHBIH MTEpeYeHb BOIIPOCOB IS

X 3alllMThI

«MeTo/1bl pelieHNs HEIMHENHBIX ypaBHEHUN. MeToabl utepanuii 1 kacareabHblx (HbroToHa).»

Buapl HenrHelHbIx ypaBHeHU. [Ipumepsl.
2.

3.
4.
5

3anavya npuOIMKEHHOTO HAX0XKICHUS HyNeH (QYHKINH
VYcioBus CylIeCTBOBAHUS HYJIEH HA UHTEPBAJIE.
Meroa NOJOBUHHOTO AEJIEHUSI U METOJ XOPA.
Pemenune nenuneiinoro ypasaenus f(x)=0.

O0pa3zer 3a1aHuii IS BBITOJIHEHHS 1a00paTOPHBIX padOT M IPUMEPHBIH MEpeYeHb BOIPOCOB IS

X 3alllMThI

«Cratnueckue mojenu. [loctpoenue Mojeneit mpoCcTeHuX JIMHEUHBIX U HETMHEUHBIX IETTHBIX

arONE

CUCTEM.»
CucremMbl HENMMHEWHBIX ypaBHEeHUN. [IpuMepsl.
Meton HeroTtoHa [uist cuctemsl 2 ypaBHEHHH.
MeTtoa pocToit uTepauu sl CUCTEM 2 ypaBHEHUN
PacripocTpaneHre METO0B Ha CUCTEMBI N YPAaBHEHUH.
Pemrenne cucreMbl HENMMHENHBIX YPABHEHU.

OO6paser 3a1aHul 715 BBIMOJIHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBIN IEpeYeHb BOIPOCOB AJIs

X 3alllUThI

((HpOCTGﬁI.HHC JUHAMHUYCCKUE MOICIIN, OIIMCBIBACMBIC ,I[I/I(b(l)epeHI_[I/IaJ'IBHBIMI/I YpaBHCHUSAMU

agrwdE

MIEPBOTO MOPSJIKA.»
Knaccudukanus quddepeHiunaibHbIX YpaBHEHHHA
ITocTpoeHrne MaTeMaTH4eCKUX MOJENIEH TNHAMUYECKUX CHCTEM.
Pemenue nuHelHbIX U depeHNaTbHbIX YPaBHEHUH.
MatpuuHble MeTO/Ibl pelieHus JudepeHIINaTbHbIX YPaBHEHHUH.
Pemienue nuddepeHunanbHbix ypaBHeHuit cpeacreamu Mathlab.

OO6pazer 3a1aHul 1715 BBITIOJIHEHUS Ja00OPAaTOPHBIX padOT U MPUMEPHBIH MepeueHb BOIPOCOB IS

HUX 3alllMTHhI

«MTepalMOHHBIE METO/IBI PEILIEHUS CUCTEM JIMHEHHBIX YpaBHEHUN. MeTo1 uTepauu 1 METO.

oY

3eiens.»
[Ipumepsl TOUHBIX U TPUOIMKEHHBIX MeTo0B pemieHus CJIAY.
OcobeHHoCcTH UCTIoNb30BaHust MeTo10B pemienus CJIAY.
Meroa urepannn
Mertox 3elinens

OOpa3zer 3a1aHui U1 BBITOJIHEHHS 1a00paTOPHBIX pabOT M MPUMEPHBIH ITepedeHb BOIPOCOB IS

1.
2.
3.

X 3allIUTHI

«HOCTpOCHI/IC CTaTUYECKUX MOJIENEH MO SKCIICPUMCHTAJIbHBIM JTaHHBIM. I/IHTepHOJ'IHL[I/I}I n

anmnpokcuManus QyHKIHUI.»
ITocTanoBKa 3a1a4M UHTEPIOJIALIMHU.
NHuTtepnionsiimonsslii MHOTOWIEH Jlarpanka. [IpeumyinecTBa 1 HeTOCTAaTKH.
Nurtepnionsauuonssiii MHOrowieH Herorona. [IpenMyiiecTsa 1 HEAOCTATKHU.

OOpa3zer 3a1aHui JUIs BBITTOJIHEHHS 1a00paTOPHBIX padOT U MPUMEPHBIH MTepedeHb BOIPOCOB IS



UX 3aIUTHI
«Mutepnonsauus. CrutaiiH HHTEPIIOSIINSL.»

1. Tunsl crutaitHoB.
2. [TonsiTue abCTpaKTHOTO CIUTaiiHA.
3. CrnaitH-untepnossiuus. [IpeumyiiecTsa 1 HEAOCTATKH.

OO6pa3er 3a1aHuid ISl BBITIOJTHEHUS JJa00PaTOPHBIX padOT U MPUMEPHBINA MTepEeYeHb BOIPOCOB IS
HX 3aIUThI
«Anmpokcumarys GyHkiui. MeTo HauMEHBIITUX KBaJIPaTOB.»
Paznuumst Mexx 1y HHTEpIIONAIMEH U anmpoKcuManuend QyHKIuM.
CyTbh MeTO/1a HAUMEHBIINX KBAJPATOB.
BriBo1 HOpMAJIBHOM CUCTEMBI YPaBHEHUH ISl TMHEWHOW alpOKCUMAIIUH.
[TokasarenpHas ¥ CTENIEHHAS AMMPOKCUMAITUS (YHKITHH.

NS

O0pa3zer 3a1aHuii 1S BBITOJIHEHHS 1a00paTOPHBIX pabOT M MPUMEPHBIN NEpPEeYeHb BOIPOCOB IS
WX 3aIlHUThI
«JIlunamuueckue Mojienu. [loHaTHe TMHAMUYECKUX aHAJIOTH.»
1. TloHsTHE MTUHAMHYECKOW aHAJIOTUH JJIsl MOJICIIMPOBAHUS IPOIIECCOB.
2. OmpenencHue napaMeTpoOB IEMEHTOB THHAMUUCSCKUX MOJIENEH TEeXHUYECKUX 00BEKTOB

OOpa3zer 3a1aHuii ISl BBITOJHEHHS Ta00pAaTOPHBIX padOT M MPUMEPHBIH MTEPEeYeHb BOIIPOCOB IS
UX 3aIIUTHI
«MaTeMaTH4ecKoe MOJISITMPOBAHUE CUCTEM C COCPEIOTOYCHHBIMH NTapaMeTpamMu. MexaHndecKkue
KoJIeOaTeIbHbIE CHCTEMBD»

1. MopenupoBaHue KoedaTelbHBIX IPOIECCOB: CBOOOIHBIE KOIEOaHHs, BEIHYKICHHBIC
KoJieOaHMs, IBU)KEHHE C y4ETOM CHJI TPSHUSI.
2. [TocTpoeHne CTpyKTYypHOI MaTeMaTn4ecKoi MOAEIH KoJIeOaTeIbHOro mpoLecca.

OOpa3zer 3a1aHuii ISl BBITOJIHEHHS Ta00pAaTOPHBIX padOT M MPUMEPHBIH MTEPEYeHb BOIIPOCOB IS
UX 3alUTBHI
«YucneHHoe penieHne 0ObIKHOBEHHBIX U (hepeHIINaTbHBIX YPaBHEHHUI.»
1. Mertons! permenust OZ1Y. Heo6xo1uMocTh IPUMEHEHUS YUCIIEHHBIX METOOB PEIICHUs
ony.
IIpoueccel, onuceiBaembie OJ1Y nepBoro nopsiaka.
Pemrenne 3amaun Komm.
MeTton Diinepa u ero MoAU(pUKAIUH.
Meron Pynre-Kyrra.
Tounocte MeTona PyHre-Kyrra.

ook wn

OOpa3ser 3a1aHui JUIs BBIOJIHEHHS 1a00paTOPHBIX pabOT U MPUMEPHBIH IepedeHb BOIPOCOB IS
UX 3allUTHI
«Metoz (a3oBoii m1ockocTu. MaTeMaTn4eckuii MasiTHUK U €ro PUMEHEHHE B TEXHHKE.
[Toctpoenue (a30BbIX MOPTPETOB HA MPUMEPE MaTEMAaTHUYECKON MOJIENIH MAsITHUKA.)»

1. MareMaTHueCKUil MasiTHUK U €r0 IPUMEHEHUE B TEXHUKE.
2. O3zHakoMJyieHHEe ¢ MeTo]l (a30BOI MIIOCKOCTH Ha MPUMEPE 3a]1a4H MasITHUKA.
3. [TocTpoenue (hazoBbIX MOPTPETOB

OOpa3zer 3a1aHui U1 BBITOJIHEHHS 1a00paTOPHBIX padOT M MPUMEPHBIH MTepedeHb BOIPOCOB IS
UX 3aIUTHI
«3HaKOMCTBO C MakeToM mpukiIagHbix nporpamm Matlab (Simulink). MccnenoBanne
KoJ1e0aTeIbHbBIX MTPOLIECCOB.)»
1. OcHOBHbBIE IPUHIMIIBI pa0OTHI BEIYKMCIUTENBbHOM cpeasl MATLAB.
2. Bo3MoXHOCTH M HEAOCTATKH BRIUUCIUTENBHON cpensl MATLAB.



3. [Topsimok npoBeAeHHs CTaHAAPTHBIX PACUETOB.

4. MopenupoBaHue KoyedaTeIbHbIX MPOLECCOB: CBOOOIHBIEC KOJICOAHNUS, BBIHYKICHHBIE
KoJIeOaHMs, IBM)KEHHE C YIETOM CHJI TPEHUSI.
5. [TocTpoeHue CTpyKTYypHOI MaTeMaTn4ecKoi MOAEIH KojeOaTeIbHOro mpoLecca.

OO0paser 3a1aHu 7151 BBIMOJTHEHUS 1a00paTOPHBIX PabOT U MPUMEPHBIN MepeueHb BOMPOCOB IS
WX 3aIUTHI
«MareMaTH4ecKoe MOJIEIMPOBAHUE CUCTEM C PACIIPEIEIICHHBIMU [TapaMeTpaMu. Y paBHEHUE
[Tyaccona.»

1. BosHoBast 3agaya.

2. [TocTpoeHre MaTeMaTHYECKOM MOJIEIIN C paclpeieJICHHbIMU TapaMeTpaMi Ha OCHOBE
CETOYHBIX METO/IOB.

3. [Toctpoenue mporiecca konedanus cTpyHbl. @OpMbI KOJIEOAHU.

O0pa3zer 3a1aHuii IS BBITOJIHEHHS 1a00paTOPHBIX padOT M IPUMEPHBIH MEpeYeHb BOIPOCOB IS
X 3alllMThI
«Merton ceTok penreHus qudGepeHIaTbHBIX YPABHEHUH B YACTHBIX MPOU3BOJIHBIX. )
1. VYder rpaHUYHBIX YCIOBUH
2. Tloctpoenwue nporecca pacupoCTpaHEHHsI BOTHBI.
3. Peanmszanus metona ceTok

OOpa3zer 3a1aHuii ISl BBITOJHEHHS Ta00pAaTOPHBIX padOT M MPUMEPHBIH MTEPEeYeHb BOIIPOCOB IS
WX 3aIUTHI
«CHCTeMBI aBTOMAaTHICCKOTO YIIPABICHUS U PEryIMpoBaHus. HemnHelHbIe CHCTEMBI U UX
MOJIEJTUPOBAHUE. )
1. TunoBsie 3BeHbs CHCTEM aBToMaTH4eckoro yrpasienus (CAY).
2. [lepenatounsie GpyHkuuu coequHeHuii 3seHbeB CAY.

OO6pa3err 3a1aHuid IS BBITIOJTHEHUS JJa00PaTOPHBIX padOT U MPUMEPHBIN MTepEeYCHb BOIIPOCOB IS
X 3aIUATHI
«CocTaBiieHUE CTPYKTYPHOM CXEMbI CUCTEMbI aBTOMATUUYECKOTO YIIPABICHUS. )
2. [TocTpoeHue cTpyKTypHOM CXEMbI SKBUBAJIEHTHON B TMHAMUYECKOM OTHOIIEHUU CHCTEMBI
ABTOMATUYECKOTO YIPABJICHUS U1 MEXaHHUECKOM KOIeOaTebHOM CUCTEMBI C OJTHOW/IBYMS
CTEIEHSIMH CBOOOIEI.

OO6pazer 3a1aHui 1715 BBIOJIHEHUS 1a00paTOPHBIX pabOT U MPUMEPHBIH MepeueHb BOIPOCOB JIIs

UX 3aLIUThI
«HMccnenoBanne TMHENHON CUCTEMBI aBTOMATHYECKOTO PEryJIMPOBaHUs 10 3aJaHHOM CTPYKTYpPHOU
CXEMeE.»
1. YcroituuBocts CAY. Kpurepuii ['ypsuna.
2. Ouenka kayecTBa nepexogHoro npouecca CAY.
3. OneHka 0COOEHHOCTEN TUHAMUYECKHUX PEKUMOB JIJISI MEXaHUYECKOM KoJebaTenbHOI

CHUCTCMBI

OO6pa3er 3a1aHu 715 BBIMOJHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBIN IEPeYeHb BOMIPOCOB IS
HUX 3aIUATHI
«KadecTBeHHOE HccIeI0BaHUE aBTOKOJIeOATENbHBIX cucTeM. VccrnenoBanue CUCTEMBI «XUIITHUK-
JKepTBa» U reHepaTopa TapMOHUYECKUX KOJICOaHHI.»
1. Henuneiinbie snementsr CAY.
2. TapMmoHWYecKas JHHeapU3alHs HeJIMHEHHBIX JICMEHTOB.
3. AJropuT™ aHaiM3a aBTOKOJICOAHHIA.



O0pa3zer 3a1aHuii IS BBITOJIHEHHS 1a00pAaTOPHBIX padOT M IPUMEPHBIH MTepeYeHb BOIPOCOB IS

No gk~ wbdeE

HX 3alIUThI

«ITocTpoeHune Moaenel KOHEUHBIX aBTOMATOB. »

Kiaccudukaius TUCKPETHO-ICTCPMUHUPOBAHHBIX MOJICIICH.
Aptomat Muiu, aBToMat Mypa.

Tabnu4HEIA crtoco0 3a/1aHus aBTOMaTa.

I'paduaeckuii ciocod 3amannus aBToMara.

CocraBiieHue MOZICITA aBTOMATa.

ITpoBepka Mo/ienu Ha aJIeKBaTHOCTb.

Tloctpoenue npumepa.

3.3 TunoBble KOHTPOJIbHBIC 3aIaHUA IJIA IPOBECACHUA TECTUPOBAHUA

(DOHI[ TECTOBBIX SaﬂaHI/Iﬁ 10 ANCHUILIMHE COACPIKHUT TCCTOBBIC 3aJaHus, paCIIPEACICHHBIC 110
pasaciaM U TeMaM, ¢ YKa3aHUCM UX KOJIMYECTBA U TUIIA.

Crpykrypa (hoHIa TECTOBBIX 3aaHHI MO TUCITUTUINHE

KonuuectBo
WNupukarop
JOCTUXKEHUS Tema B cootBeTcTBUM ¢ PI1/] Xapakrepucrika TECTOBBIX
KOMIIETEHIINH 3 3ajlaHmH,
el T3
Onpenenenre MaTeMaTUYECKON MOJENIN; MaTEMaTHUECKOTO, 3HaHune 4 - 3T3
OIIK-1.5 MMUTAILMIOHHOTO U CTATUCTHYECKOTO MOJIEITUPOBAHMUS. YMmenue 3-0T3
OIIK-1.6 OCHOBHBIE 3TaIbl MOCTPOSHUS MATEMATUIECKUX MOIeTei HaBbIk u/vnm onbIT 1-0T3
pa3IMYHbIX CHCTEM M TporeccoB. Kimaccudukarys moaenei. JIeITeIbHOCTH
3HaHue 4— 3T3
OIK-1.5 O3HaKOMJICHUE C TAKETOM TIPHKIIAHEIX MPOTPaMM Mathcad Ha VyeHIe 3-0T3
OIK-1.6 MPUMEpE PEIICHHS! CHCTEMBI JIHHEHHBIX anreOpandecKux [T PR —
YpaBHEHHH. 1-0T13
JIeITEeIbHOCTH
3HaHue 4— 3T3
OIIK-1.5 Cratnueckue Mojaenn. McciiegoBaHue MoAeIeii METOAaMU VYMeHue 3-0T3
OIIK-1.6 BBIYHCIUTENHLHOM TEXHUKH C HCITONIb30BaHneM Mathcad. HaBpIK #/UIH OIBIT 1-0T3
JIeITEeIbHOCTH B
3HaHue 4— 3T3
OIIK-1.5 Mertonbl pelieHuid HelMMHEWHBIX YpaBHEHUH cTaTuKU. MeTo VYMeHue 3-0T3
OIIK-1.6 IIOJIOBUHHOI'O JCJIEHUS U METOJ XOpJ. HaBrpik u/unu omsit 1-0T3
JIeITEeIbHOCTH
3HaHue 4— 3T3
OIIK-1.5 Mertonbl perieHrs HeTMHEUHbBIX ypaBHEHUH. MeTobl VYMeHue 3-0T3
OIIK-1.6 utepanuil u kacatensHbIX (HpioTOHA). HaBbIk /v OmsIT 1-0T3
JIeITEeIbHOCTH
3HaHue 4— 3T3
OIIK-1.5 Crarunueckue moaenu. Iloctpoenue Mmoaenei npocteimumx YMeHue 3-0T3
OIIK-1.6 JIMHEWHBIX ¥ HEIMHEWHBIX I[EITHBIX CUCTEM. HaBbIK H/UIH OIBIT 1-0T3
JIeATENBLHOCTH B
3Hanue 4— 3T3
OIIK-1.5 [Ipocreiimue AMHAMHUUECKUE MOJEIH, OUCHIBAEMBIE Ymenue 3-0T3
OIIK-1.6 muddepeHInaNBHBIMYA YPaBHEHUSIMH TIEPBOTO MOPSIIIKA. HaBwIk n/unm onsIt 1-0T3
JIeSITeJIbBHOCTH
3Hanue 4— 3T3
OIIK-1.5 HrepanyioHHbIe METO/IBI PELICHUS! CUCTEM JIMHEHHBIX Ymenue 3-0T3
OIIK-1.6 ypaBHEHHI. MeTo utepanuu u MeToA 3eiaens. HaBwIk n/unm onsit 1-0T3
JIeITeJIbBHOCTH
OIIK-1.5 ITocTpoeHue cTaTU4ECKUX MOJIENEH 110 SKCIIEPUMEHTAIBHBIM 3HaHne 4 - 3T3
OIIK-1.6 JaHHBIM. MHTEpIosnus u annpokcuManus ¢ yHKITHH. Ymenune 3-0T3




HaBbIk u/uiu OmbIT

1-0T3
JIeSITEIIbHOCTH
3HaHHe 4- 3T3
OIIK-1.5 Ymenue 3-0T3
Wutepnionsiunonnsie MHOrowIieHs! Jlarpamxka u HeroTona.
OIIK-1.6 HaBpik n/unu omsit 1-0T3
JIeSITEIIbHOCTH
3HaHme 4- 3T3
OIK-1.5 Wureprionsiupst. CrutaitH MHTE PO Yuene 3-013
OIIK-1.6 ’ ' HaBbIK /WK OTBIT
1-0T3
JIeSITEIIbHOCTH
3HaHme 4- 3T3
OIIK-1.5 A o 5 M T ——— OB YmMenue 3-0T3
OIK-1.6 nnpokcuManys GyHkiuid. Metoq HauMe aJpaToB. TP — L om3
e TeTbHOCTH B
3HaHme 4- 3T3
OIIK-1.5 . YmMenue 3-0T3
Junamuaeckue moaenu. [loHsTHE AMHAMUYECKUX aHAJIOTHH.
OIIK-1.6 HaBpik n/unu omsit 1-0T3
JIESITeTTbHOCTH
Maremarnyeckoe MOJETMPOBAHNE CUCTEM C ELELLT 4- 313
OIIK-1.5 YmMenue 3-0T3
OIK-1.6 COCPEOTOUYCHHBIMH NTapaMeTpaMu. MexaHn4ecKue TP ——
KoJyiebaTeNbHbIE CHCTEMBI 1-0T3
JIESITeTTbHOCTH
3HaHne 4 - 3T3
OIIK-1.5 YucneHHoe pelieHne 00bIKHOBEHHBIX TU(depeHIranbHbIX YMmeHue 3-0T3
OIIK-1.6 YpaBHEHHIA. HaBbIk u/vnm onbIT 1-0T3
JIESITeTTHHOCTH
3HaHue 4 - 3T3
OIIK-1.5 Onpenenenue ycTolHduBoCcTH cucteM. Kputepuu ycrounBoctd | YMeHue 3-0T3
OIIK-1.6 I'ypuna. HaBpik n/unu omsit 1-0T3
JIESITeTTHHOCTH
Merton ha3oBoii ruiockocTi. MateMaTH4eCKUil MasiTHUK U €T0 Suanne 4- 313
OIIK-1.5 ’ Ymenue 3-0T3
OIK-1.6 NPUMEHEHUE B TEXHHUKE. I—EOCTpOeHHe (ha30BBIX OPTPETOB Ha [T ——
[IpUMepe MaTeMAaTUYECKON MOEIN MasITHUKA. 1-0T13
JIESITeTTHHOCTH
3HaHue 4 - 3T3
OIIK-1.5 3HAKOMCTBO C TaKEeTOM MPUKJIaJHBIX porpamMm Matlab Ymenue 3-0T3
OIIK-1.6 (Simulink). MccnenoBanue kosebaTeabHBIX MPOIIECCOB. HaBbIk u/vnu OnbIT 1-0T3
JIESITeTHHOCTH
3HaHue 4 - 3T3
OIIK-1.5 MaremaTnueckoe MOIETMPOBAHUE CUCTEM C PACIPE/IEIEHHbBIMU | YMEHue 3-0T3
OIIK-1.6 napamerpamu. YpasHeHue [lyaccona. HaBbIk u/vnu OnbIT 1-0T3
JIESITeTHHOCTH
3HaHue 4 - 3T3
OIIK-1.5 Merton ceTok perieHus quddepeHIMaIbHbIX YpaBHEHUI B YMeHue 3-0T3
OIIK-1.6 YACTHBIX MPOU3BOIHBIX. HaBbIk u/vnm OnbIT 1-0T3
JIESITeTTHHOCTH
3HaHue 4 - 3T3
OIIK-1.5 CucTeMbl aBTOMAaTHYECKOTO YIPABICHHUS U PETYIHUPOBAHUS. YMeHue 3-0T3
OIIK-1.6 Henuneiinble cuctemMbl U UX MOJIETUPOBAHUE. HaBbIk u/vnu OnbIT 1-0T3
JIESITeTHHOCTH
3HaHue 4 - 3T3
OIIK-1.5 CocraBiieHHEe CTPYKTYPHOM CXEMBbI CUCTEMBI aBTOMATUYECKOTO | YMEHHe 3-0T3
OIIK-1.6 YIpaBIeHUS. HaBpIk /vy onbIT 1-0T3
JIeSITeIIbHOCTH
3HaHue 4 - 3T3
OIIK-1.5 Hccnenosanye MMHEHHON CUCTEMBI aBTOMATHYECKOTO VYMmenue 3-0T3
OIIK-1.6 perynupoBaHusl 10 3aJaHHON CTPYKTYPHOM CXeMe. HaBpIk n/viy onbIT 1-0T3
JIeSITeIIbHOCTH
KauecTBeHHOE HCCne[0BaHNE aBTOKOJIEOATENBHBIX CHCTEM Snanne 4- 313
OIK-1.5 HccnenoBanne cUCTEMBl «XUIIHUK-KEPTBA» U reHepaTopa' Ymerne 3-0T3
OIIK-1.6 . HaBwik u/unu omsit
TapMOHHUYECKUX KOJIeOaHuH. 1-0T3
JIeSITeIIbHOCTH
OIIK-1.5 MateMaTHueckue MOJENH AUCKPETHBIX cucTeM. KoHeuHsbIit 3HaHne 4 - 3T3
OIIK-1.6 aBTOMAT. Ymenune 3-0T3




HaBbIk u/uian onbIT 1-0T3
NIEATEIILHOCTH
3Hanue 4 - 3T3
OIIK-1.5 ToctpoeHre Mo ieNeil KOHEYHBIX aBTOMATOB YmeHue 3-0T3
OIIK-1.6 ’ HaBbIK U/UIH OIBIT 1-0T3
NIEATEIILHOCTU
Hroro 108 —3T3
108 - OT3

[Tonubrit komrmuiekT OT3 XpaHUTCS B AIEKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTEIBHON Cpefie
HpI'VIIC u oOyuaromuiicsi UMEeT BO3MOKHOCTh O3HAKOMHUTHCS ¢ JEMOHCTPAIIMOHHBIM BapHAHTOM

OT3.

Huxe npuBenen obpasel TUIIOBOTO BapUaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboueit
pOrpamMMoOi TUCIUILIAHBI.
IIpumep Tecta no qucuuiLinHe «MaTeMaTH4YecKoe MO/IeTMPOBAHNE CHCTEM M IPOLECCOBY

Pa3nen quCHUILINHBI

OOBEKT TEMBI

1. O01ue cBeeHUd 0O
MOIeJTUPOBAHUM
TEXHHYECKHX CHCTEM

1.1.1. Onpenenenne MaTeMaTHIECKON MOIEIH; MAaTEMaTHIECKOTO, MMHTAI[HOHHOTO H
CTaTUCTHYECKOT'O MOJCITUPOBAHNSI.

Tect: MaremaTnueckoe MOJIEIUPOBAHUE 3TO CPEACTBO IS

1) u3ydeHus CBOUCTB peasbHBIX OOBEKTOB IIyTEM UX 3aMEHBl MaTeMaTHYECKON MOAEIIBIO
2) ympoIeHus OCTaBICHHON 3ajauu

3) noucka GpU3NICCKON MOJICTH

4) NpUHATHA PEIICHNS B paMKaxX MOCTABICHHOH 3a1a4un

1.1.3. Knaccuduxanus Momemnei.

Tect: 1o noBeeHUIO0 MaTEMaTUYECKUX MOJIENIEH BO BpPEMEHU UX Pa3AeisaioT Ha
1) neTepMUHUPOBAHHbBIC U CTOXACTHYECKUE

2) cTaTU4eCKUe U TUHAMHYECCKUE

3) HempephIBHBIC U AUCKPCTHEIC

4) aHaNMUTHYECKHE M IMUTAIIHOHHBIC

2. MoaenupoBaHue
aHAJIM3 CTATHYECKHUX
COCTOSTHU
TEeXHHYECKHX 00HEKTOB

2.1.1. Cratnyeckne MOIEIH.

TecT: YkazaTe cTaTUUECKHE MOJIEIH:

1) xapTa MECTHOCTH,

2) cxema IepCOHaIBHOTO KOMIIBIOTEPA,

3) nepedens mwianeT COTHEYHOH CHCTEMBI ¢ YKa3aHHEM HX MAacCHI,
4) rpaduK H3MEHEHUS TEMIIEPaTyphl B TOMEIICHUN B TEYCHUE CYTOK

2.1.3. Meroapl penieH’ii HENMMHEWHBIX YPABHEHUH CTaTHUKH.
Tecr: Ha pucynke uzobpaxens! rpaduxu ¢pyukimii y=f(x) u y=g(x)

Kopens ypaBaenus f(X) =g(X) otaenen Ha oTpeske
1) [-4: 6]:2) [-2; 6];3) [-4; -3;4) [0; 41:5) [4; 5]

2.1.5. MeTtons! penieHys HeJIMHEHble ypaBHEHUI.

Tect: Kopenb ypasuenus X* +10x% -1=0 3aBenomo npunamiexur orpesky 1) [-1; 1]; 2) [-2;
—1];3) [1,0: 4) [1; 2]; 5) [3; 2]

2.1.6. Mertonom nteparnmii u kacatenbHbBIX (HpioTOHA)




Paznen qucHuIInHbL

OOBEKT TEMBI

Tect: Kopenn ypasuenns x* +10x° -1 = 0 ornenen Ha orpeske [0; 1]. HauansHoe
npubmxenre Toraa nocie BBINOJHEHUS ABYX IaroB Merona HetoTona npubnmxeHue
3aIHCaHHOE C TPEMs 3HAKaMH I0CJIe 3aISTOM, CTAaHeT PaBHBIM:

1) 1,294

2) 0,537

3) 0,706

4) 1,693

5) 0,469

2.3.3. MeTox HaMEHBIIUX KBaJpaTOB.

Tect: MeTon HaMMEHBIIUX KBAPATOB - 3TO MaTEMaTHUECKUI METO, IPUMEHSIEMBbIH 115
peleHns pa3InyHbIX 3a/1a4, OCHOBAHHBIN Ha:

1) MakCUMHU3aIMM CYMMBI KBaJpaToB OTKJIOHEHUH UCKOMOI (DyHKIIUHM OT HEKOTOPBIX
3HAYCHHH,

2) MMHIMH3AIMU CyMMBI KBaIPaTOB OTKJIOHEHUH HCKOMOW ()YHKIIUH OT HEKOTOPBIX
3HAUYCHHM,

3)MUHIMHA3AIUAN CYMMBI MOTYJIEH OTKIIOHEHUH HEKOTOPBIX (YHKIUH OT HCKOMBIX
MEpEMEHHBIX,

4) MaKCHMM3AIMH Pa3HHUIBI KBAJPATOB OTKIOHEHUH HCKOMOH (DYHKIIMH OT HEKOTOPBIX
3HAaYeHUH

3. MoaenupoBaHue
aHAJIN3 THHAMUYECKNX
NPOLECCOB.

3.1.1. JIluHaMHueCcKue MOJEIIH.

TecT: Yka3aTh JUHAMHYECKYIO MOJIETb:

1) Habop Gopmys HeOeCHOW MEXaHUKH, ONMCHIBAIOIINIT BIDKeHUE Tu1aHeT CONHeUHOH
CHCTEMBI

2) cxema IepCOHALHOTO KOMITBIOTEPA,

3) nepeyens mianeT CONHEYHOW CUCTEMBI C YKAa3aHUEM HX MACCHL,

4) cxeMa IepcOHaJIBHOI0 KOMIIBIOTEpA.

3.2.1. Maremarudeckoe MOACINPOBAHUEC CUCTEM C COCPEAOTOYCHHBIMMU ITapaMCTpaMU.

Tect: Kakne BUIBI ypaBHEHHH MOTYT CIIY)KHTh MaTEMAaTHICCKIMH MOJICIISIMHE C
COCPEOTOUCHHBIMH MTapaMeTpaMH

1) KBagpaTtHOe ypaBHEHHE

2) CucteMa IBYX JIMHCHHBIX alreOpandecKuX YPaBHCHHUN C IByMs HEHM3BECTHBIMU
3) OGBIKHOBEHHOE TUHEHHOE ypaBHEHHUE C MMOCTOSIHHBIMU IT€PEMEHHBIMU

4) IuddepennuansHoe ypaBHEHHE B YACTHBIX MPOU3BOIHBIX

3.2.2. Mexanndeckue Kojie0aTeIbHbIe CHCTEMBI

Tect: KonebaTensHON cHCTEMON HE SBISETCS:
1) Hlapwuk, MoABEIICHHBIH HA HUTH

2). lllapuk, MpUKpEIUICHHBIHN K IPYKUHE

3). llapuk, nexxamuii Ha TOBEPXHOCTH CTOJIA
4). Hlapuk Ha JTHe BOTHYTOW YaIITH.

3.2.5. Merox ¢a30Boii IIOCKOCTH. MaTeMaTH4YeCKAH MAasTHUK ¥ €ro IIPUMECHEHHE B
TexHuke. [TocTpoenne (ha30BBIX MOPTPETOB HAa MPUMEPE MaTEeMaTHUECKOW MOJETH
MasiTHHKA.

Tect: Yikaxute QYHKIHIO, ONPEICIISAIONIYI0 (HOPMY JABIIKCHHE MasTHUKA
1) y(t) = e3sin(t),

2) y(t) = ecos(t),

3) y(t) = 32,

4) y(t) = x.

3.2.6. UccrienoBanue KoJIeOATENBHBIX MPOIECCOB.

Tect: Kakyro ¢popmy nBr>KeHHs onuchBaeT nuddepeHianbHoe ypaBHEHUE
y"(t) +by'(t) +cy(z) = Osin(ex)

1) cBobGomHOE KONMEOaHue

2) cobcTBEHHOE KOJIEOaHme

3) BBIHYXEHHOE KOJleOaHue

4) ycraHoBuBIIEeCs KoJIeOaHUs

3.3.1. Maremarudeckoe MOACINPOBAHUE CUCTEM C pACHPCACIICHHBIMU TapaMEeTpaMu.




Pasgen mucuuminHeL OOBEKT TEMBI

2 2

Tect: HauanbsHele yci10BuUs 17151 BOJIHOBOTO YPaBHEHHS 6—3 —a’ 6—2 OTIPENENAIOT:
ot OX

1) cocTosiHUE CTPYHBI B IPOU3BOJILHOM TOUKE,

2) mporiecchl, IPOUCXOAAIINE Ha KOHI[aX CTPYHBI,

3) cocTosiHME CTPYHBI B HAYAJBHBII MOMEHT BpEMEHH,

4) cocTostHUE CTPYHBI B IIPOU3BOJIbHBIII MOMEHT BPEMEHH.

3.3.3. Merox ceTok pemreHus qudepeHInaTbHBIX YPaBHEHUH B YaCTHBIX MIPOM3BOTHBIX.

TecT: MeToa ceTOK COCTOUT B CIENYIOIIEM:

1) oGmacTh HEMPEPHIBHOTO H3MEHEHUS apTYMEHTOB 3aMEHSIOT 00JIaCTHIO MX IUCKPETHOTO
M3MEHEHHS

2) pa3HOCTHBIC OTHOIICHHS 3aMEHSIOTCS HEMPEPHIBHBIME NPOU3BOAHBIMU

3) KpaeBble U HaUYAJIbHBIE YCIOBUSI 3aMEHSIOTCS HETIPEPHIBHBIMU aHAJIOTaMHU

3.3.2. HenuHelHble CUCTEMBI 1 UX MOJICIUPOBaHMUE.

Tect: Yka3aTh HenuHeHbIE A QepeHnnanbHbIe ypaBHEHHUS:
’u 0%

ER

2) y"(t) +by'(t) + cy(r) = Osin(wr) ,

3) ty'(t) +e(e) = »*,

4) y2(t) +cy(r) = Osin(ot) .

1)

3.3.5. KauecTBeHHOE HCCIIEA0BAHNE aBTOKOJIE0ATEIbHEBIX cucTeM. MccienoBaHne CHCTEMBI
«XHIIHUK-)KEPTBA» U TeHepaTopa rapMOHUYECKUX KOJICOaHHH.

Tect: Ykazate monens BoabTeppsl — JloTku
0 {y’(t) +ey(t) =sin(ot)
X'(t) + bx(t) = sin(wt)
2 {x'(t) ~(a-by()x(®) =0
y'(®) = (=g +cx(®)y(r) =0
3. { y'(t) + ex(¢) =sin(wr)
X'(t) +by(t) = sin(wt)

MeToanueckue PEKOMEHIAIUH 110 BBINMOJHCHHUIO TECTA

KOHTponbHO-U3MEpUTENBHBIE MaTEpUaibl IPOBEPSIOT OCTATOYHBIE 3HAHUSA CTYJEHTAa. 1eCTOBbIE
3a/laHusl HampaBlieHbl HAa NPUMEHEHHE YCBOCHHBIX paHee 3HAaHWW B THUIOBBIX cuUTyauusx. [Ipum
YCTAHOBJICHMM HOPMBbI TPYJIHOCTH 3aJaHMi yduThiBaiack Gopma T3 (3akpbITas, CONOCTaBIIEHHE),
JUINHA TIOCJIE[OBAaTEIbHOCTH  YMO3AKIIOUEHMH U IOJIY4YEHUS OKOHYATEJBHOIO  OTBETA.
KomnbroTepHoe TecTHpoBaHUE MpeACTaBIsIeT COO0N HHTEPAKTUBHOE BHIMOJIHEHUE TECTA C BBIOOPOM
OTBETA UJIM BBOJIOM OTBETA B IMAJIOre€ C KOMIIBIOTEPOM B Y4EOHBIX KOMITBIOTEPHBIX Kiaccax. Yucio
BapMaHTOB OTBETOB Ha KaXJO€ 3aJaHue — He MeHee 4-X. PekomeHayemoe 4ucio 3alaHuil B
TECTOBOM BapuaHTe (MHIANBUYaJIbHO (OPMUPYEMOM CIIy4aiiHbIM 00pa30M KOMIUIEKTE BOIIPOCOB) —
He MeHee 10 u He Gonee 25 3ananuii. IIponomkuTenbHOCTD ceaHca TeCTUpOBaHUs — He Oosiee 90
MUHYT. PekoMeHyeMoe Yuciio pa3InyHbIX BAPUAHTOB KaXKJI0T0 BOIIpOca — HE MeHee 3-X.

CprKTypa KOHTPOJIbHO-U3MEPUTECJIBHBIX MATCPHUAJIOB U OLICHKA NMPABUJIBLHOI0O 0TBETA

Pazgen aucuuminHbL OOBEKT TEMBI Ne Kon-Bo 6amnos
MPAaBUIBHOTO
OTBETa
1. O0mue cBegeHus 0 1.1.1. OnpexnencHue matemMaTudeckoii mogenw; | 1 4
MO/JeJIMPOBAHUM TEXHHUYECKHUX | MaTeMaTH4YeCKOr0, UMHTAIIMOHHOTO U
CHCTEM CTaTUCTHYECKOTO MOCITHPOBAHUS.




aBTOKOJICOATEIBbHBIX CUCTEM. I/ICCJ'Ie,I[OBaHI/Ie
CHUCTEMbI «XHIIHUK-XKXCPTBA» U IrCHEPATOpa
TapMOHHWYCCKUX KoJIeOaHUMH.

Pasgen mucuuminHeL OOBEKT TEMBI Ne Kon-Bo 6amios
MIPAaBHIBHOTO
OTBETa
1.1.3. Krnaccuduramnus Moaeei. 3 4
2. MoaenupoBaHue U aHAJTU3 2.1.1. CraTmueckue MOJICNH. 4 4
CTATHYECKHX COCTOTHMIT
TeXHHYECKHX 00bEeKTOB
2.1.3. Metozpl pelieHni HeTUHEHHBIX 6 4
YPaBHEHUM CTATUKU.
2.1.5. Metons! pemieHus HeTHHEHHBIC 1 4
YpaBHEHMI.
2.1.6. MeTomoM UTeparuii ¥ KacaTeIbHBIX 5 4
(Hprorona)
2.3.3. MeTox HaMEHBIIUX KBaJPaTOB. 4
3. MoaenupoBaHHe U AaHAJIH3 3.1.1. lnHaMu4ecKue MOZICIH. 1 4
JUHAMHMYECKHUX MPOLECCOB.
3.2.1. MareMaTtuieckoe MOIeTUPOBaHUE 4 4
CHCTEM C COCPEIOTOUCHHBIMHY MapaMeTPaMH.
3.2.2. MexaHndeckue KojiebaTeabHbIE CUCTEMBI 4
3.2.5. Merox (ha30BO# MIOCKOCTH. 1 4
MaremaTtuueckuii MasgsTHHK U €r0 IPUMEHEHHE
B TexHHKe. [TocTpoeHue (ha30BbIX TOPTPETOB HA
MpUMEPe MAaTEMAaTHUCCKOW MOJICITH MasTHHUKA.
3.2.6. UccnemoBanne KoeOaTeIbHBIX 3 4
MIPOIICCCOB.
3.3.1. MareMaTtuieckoe MOICTUPOBAHUE 3 4
CHCTEM C pacIpeeICHHBIMU ITapaMeTpaMH.
3.3.3. Meto ceTok perieHus 1 4
auddepeHInanbHbIX YPaBHEHHUH B 4aCTHBIX
TPOHM3BOIHBIX.
3.3.2. HenuHeliHbIE CHCTEMBI U UX 3 4
MO/ICITUPOBAHHE.
3.3.5. KayecTBEeHHOE UCCIIEOBAHME 2 4

VY4eOnsbiil Tect ouenuBaercs ot 0 g0 4 GamnoB. ITo pe3ynbTaTy BBITOJHEHHBIX 3aJlaHUN CTYIIEHT
HaOupaeT onpeaeneHHoe yuciio 6aioB. CTYAEHT NOIy4atoT OLEHKU:
- orteHKa «oTIuaHO» — 80-100 yrcno HaOpaHHBIX OAJIIOB,

- OLIEHKA «XO0pouIo» — 65-79 yncno HaOpaHHBIX OaIOB;

- OIICHKA «YJIOBJICTBOPUTEILHO» — 50 -64 unciio HabpaHHBIX 0aUIOB;
- OLIEHKA «HEYJIOBJIETBOPUTEIHHO» — 49 yncio HabpaHHBIX OAJIOB.

3.2 llepeyeHb TeOpeTHYECKUX BONPOCOB K IK3aMEHY

(st OLeHKY 3HAHUH)

Paznen 1. OGmmue cBeieHUs 0 MOJCTUPOBAHUN TEXHUUECKUX CUCTEM




1.1.0HPCIICJ'ICHI/I€ MaTeMaTHU4YeCKOM MOACIH;, MATEMATHYCCKOro, HMHTAIIMOHHOI'O H CTAaTUCTHYCCKOI'O
MOACIIUPOBAHUA. OCHOBHBIE DTaIbl IIOCTPOCHUA MATCMATHYCCKUX MOJ];CJ'ICﬁ pa3JIn4YHbIX CHUCTEM U
mpoueccoB. BI/II[BI MO,Z[eJIeP’I, BUJBI MOJICIIMPOBAHNA, XapaAKTCPUCTHUKHU 00BeKTa MOJCIUPOBAHUA.

1.2.OcHOBHBIE NPUHIUIBI Pa0bOThl BBIYMCIUTEIBHON cpenbl Mathcad B 3agadax MoAEIHMpPOBAHMS
TEXHUYECKUX CHCTEM: MOJIXO/IbI, BO3MOXKHOCTH U OTPaHHUYCHUSI.
1.3.IIpocreiimie MOICIH.

Pa3nen 2. MoaenupoBaHre U aHATTU3 CTATHYECKUX COCTOSIHUM TEXHHYECKUX O0BEKTOB
2.1.Cratnueckue wMogmenn. MccaemoBanue Momelleil METOOAMU  BBIYMCIUTEIBHONM TEXHUKHA C

ucnois3oBanreM Mathcad.
2.2.Cratnueckue mozenu. [loctpoeHue Mojeneil MPOCTEHUINTNX JIMHEHHBIX W HEIMHEWHBIX IIEMHBIX
CHCTEM.
2.3. BoruncnurensHble METOIbI IIOCTPOCHHS M aHAIM3a OJJHOMEPHBIX MOJICIICH.
2.3.1. OnpexesneHue TpaHCUECHACHTHOTO ypaBHeHHS. | 'padudeckuii crocol pemieHns ypaBHEHUSI.
2.3.2. Merton uteparuii.
2.3.3. Meron Hrrotona.
2.3.4. DnemenTtsl MaTpuuHOHU anreOpsl. Meron I'aycca. MatpudaHsIid criocoO.
2.3.5. BpuncnuTenbHBIE METOIBI THHEHHOU anreOpsl. MeTox npocToit urepanuu. Heobxomumsie n
JIOCTaTOYHBIE YCIOBHA CXOAMMOCTH MeTo1a utepauuii. Merox 3eitnens.
2.4.1locTpoeHre CTaTMYECKUX MOJENeH 10 SKCHepUMEHTAJbHBIM JaHHBIM. MHTeprnomsuus wu
anmnpoxkcuManus QyHKIHH.
2.4.1. llocraHoBka 3amaum uWHTEepHoisAnuu. HHTepnomsanuoHHB MHOTOWIeH Jlarpamxka.
NurtepnonaunonHeiii MHOrowieH HeroTona.
2.4.2. CruiaifH-UHTEPIOSAIIHSL.
2.4.3. llocraHoBka 3amaun anmpokcuMmanun. JuddepeHmansHpiii METO HANMEHBIINX KBAIPATOB.
YactHeie cinyuyau perpeccuil. JuddepeHnnanbHpIli, UHTErPaIbHBIA METOJ] HAMMEHBIITNX
KBaJIpaToB. MeTol HAMMEHBIITNX KBaJPAaTOB ¢ 0000IIEHHBIMU KO3 DUIIMEHTaMH.,

Pa3znean 3. MoaenupoBaHue U aHaIU3 IMHAMAYECKUX TTPOILIECCOB.

1.1. OcHOBHBIC PUHITUTIEI PAOOTHI BEIYUCIUTEIbHOM cpeasl MATLAB: momxoasl, BO3MOXHOCTH U
OTpaHUYEHUS, MOPSAOK NPOBEACHUS CTAHAAPTHBIX PACUETOB B 33aUaXx.

1.2. lunamuueckue ananoruu. [IoHATHE 3IIEKTPOMEXaHNYECKOH, DIIEKTPOTHIPABINYECKON 1
AIEKTPOIHEBMATHYECKOM aHATIOTUH.

1.3. MareMaTH4eckoe MOACTUPOBAHIE CUCTEM C COCPEIOTOYCHHBIMH MTapaMeTpaMu. MexaHnuecKre
KoJIe0aTEILHEBIE CHCTEMBI

1.1 MaTteMaTH4ecKoe MOJCTUPOBAHNE CUCTEM C pacIpeIeICHHBIMU TapaMeTpaMu. BOTHOBBIE TIPOIIECCHI.

1.2 BoluucnuTenbHble METOIbl PELICHHS W aHalh3a MaTeMaTHYeCKHX MOJeNed JUHAMHUYECKUX
MIPOIIECCOB.
1.2.1 Merons! pemieHns 0OBIKHOBEHHBIX TU(HEPEHIIMAIBHBIX YPaBHEHUH ¢ HAYAIIbHBIMH YCIIOBHUSIMI.
Mertonst Ditnepa u Pynre-Kyrra.
1.2.2 TlocTaHOBKa U pelleHHe KpaeBo 3ajaun. MeTo 1 KOHEUHBIX pa3HOCTEH. METO POTrOHKH.
1.3 Cuctembl aBTOMATHYECKOrO YHpAaBICHUS W peryiaupoBaHus. HenuneiiHble cucteMbl W UX
MOJIEJTMPOBaHHE.
1.3.1 MogenupoBaHue Ha OCHOBE CUCTEM aBTOMATHUECKOTO YIPABJICHUS.
1.3.2 OcobeHHOCTH JUHAMHYECKUX pPEXUMOB. OnpeneieHue YCTOHUMBOCTH cucteM. Kputepuu
ycroiuuBoctu ['ypBuna.
1.4 MaremaTrueckre MOJETH JUCKPETHBIX cucTeM. KoHeuHbli aBTomar.

3.3 IlepeyeHb THMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHMI K IK3aMeHY
(IS OTICHKY YMEHMIA)
1. IlpuBectu cucTEMy K By, IPUTOJHOMY ISl PEIICHUS METOJIOM HTEpaIuii



X, —ch+2x3 +3x4 =1

3x1 —X, =X, —2x4 =4
2x1+3x2—x3 X, = —06;
X, +2x2+3x3 —X, =—4.

2. HaiiTi nHTEpBa U30JSILNUN KOPHS ypaBHEHUS x* —3x+5=0.
3. 3amucaTh MHTEPHOJSAIMOHHBIN MHOTOWICH Jlarpanska Mo CieIyronmuM JaHHBIM
X -3 3 5
f) | 7 | 4 | 9
4. 3anucaTh HHTEPHOJAIMOHHBIN MHOTOWICH HhIOTOHA 1O ClIenyIomuM JaHHBIM
X -3 3 5
fx) | 7 | 4 | 9
3.4 IlepevyeHb TUMOBBLIX MPAKTHYECKHUX 3aaHUI K IK3aMeHY
(m7s1 OLIEHKM HABBIKOB U (WJIM) OIBITA ACSTEIHHOCTH)
1. Jns dyHKIMHA, 33JaHHON TaOJIUIHO
X 1 2 3 4 5 6 7 8
y 2,3 7,5 14,9 24,2 35,5 48,3 62,9 78,8
1o0100path SMIMpHUECKyro popmyny y = f (X, a, b) c 1ByMs mapameTpamu @ u b,
1 dx R
2. Bpruncauth npuOIMKEHHO I > ¢ TounocThio & =107, Bocnonb3oBaBuIMCH TOH M3 popmyn
0 1+Xx
NpUOTMKEHHOTO MHTETPUPOBAHMUS, KOTOpas MOTpedyeT MEeHbLIET0 00beMa BBIYUCICHHUH. Brranciuts
oIpesieIeHHBIN HHTErpajl TOYHO U CPABHUTH C MPUOIMKEHHBIM €r0 3HaU€HUEM.
3.  UwmcnenHo pemuth AudQepeHnanrbHoe YypaBHEHNE
Y 3
y=2+x y@=1
2X
Ha OTpEe3Ke [1;2] c marom h=0,2 meromgom Diinepa. Haiitu Tounoe pemenne Y = Y(X) u cpaBHUTH
3HAYEHHS TOYHOTO M NPHUOIIMKEHHBIX peleHuil B Touke X = 2. HallTn aGCOMIOTHYIO M OTHOCUTENBHYIO
MOTPEITHOCTH B 3TOU TOUKE. BHIUNCIIEHNS BECTH C YETHIPHMS IECATUIHBIMY 3HAKAM.
4. CocraBuTh MOJENIb WCCIEAOBAHUS YypaBHEHUSA y” + 4y =3cosbt = npuioxxeann MATLAB
SIMULINK.
5. CocraBuTh MaTeMaTH4ECKyI0 MOJEIb JBIKEHHUS Teja Maccoil m NPUKPEIUIEHHOTO K MPYKHUHKE C

JKECTKOCTBIO K (CHITON TpeHus mpeHeOpeysb).




4. MeToan4yeckue MaTepuaJbl, onpeaessiionime Npoueaypy oleHMBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUILINHBIL.

HanmenoBanue OmnwucaHus MpoIeAyphl MPOBEACHUSI KOHTPOIBHO-
OLICHOYHOT O OLEHOYHOT'O MEPOIIPUATHA U IIPOUEAYPBI OLICHUBAHUSA
CpeacTBa pe3ynbTaToB 00y4eHUs!
NunuBunyansHoe nomaninee 3aganue (MJ13) [IpenogaBarens HE MEHEE, UEM 3a JIBE HEAEIU

1o cpoka 3amuTthl /13 momkeH cooOmuTh
KaXJIOMy 00y4aroiieMycs HoMep BapraHTa.
3aiaHus BbUIOKEHBI B 3JIEKTPOHHOM
nH(OPMaIIMOHHO-00pa30BaTEILHON cpelie
NpI'VIIC, noctymHo# o0yyaromemycs yepes
ero Mn4yHbid kKabuHet. /13 10mKHO OBITh
BBITMIOJTHEHO B YCTaHOBJICHHBIN
npenoaasaresieM cpok. /13 B Ha3HAUCHHBIH
CpOK charoTcsi Ha npoBepky. [IpenonaBarens
UH(pOpMUPYET 00yUaAIOLIUXCS O Pe3yNbTaTax
MIPOBEPKHU padOTHI Uepe3 Hele0 MOcie caauu
N3

3amuTa 1a00paTopHO paboThI 3amuTa 1ab0paTopHOl PabOTHI TPOXOAUT BO
BpeMs J1a00paTOPHBIX 3aHATHIA WK
KOHCYJIbTAIMH 1O JUCIUTUINHE.
OO6yuaromuiics mocsie MpoBepKH
IIpernojaBaTesieM BhIIIOJIHEHHOH 1JabopaTopHO
paboThI OTyYaeT BOMPOoC (BOMPOCH) K
3ammTe. Bo BpeMst oTBeTa 1moinb30BaThCs
y4eOHUKaMH, CIPAaBOYHUKAMHU, KOHCIIEKTaMU
JIEKIMHA, TETPAIIMU JUTS TPAKTHYECKUX
3aHATHH He paspemeHo. [IpenogaBarens cpazy
UHPOPMHPYET 00YJAIOMIETOCS O PE3yIbTaTax
3alUThl pabOThHI

I[J'ISI opraHus3alii M IMPOBCACHUA HpOMe)KyTOQHOﬁ aTTeCcrallul COCTaBJIAKOTCA THIIOBBIC
KOHTPOJIbHBIE 3aJJaHNS I UHBIE MaTepualibl, HEOOXOJMMBbIE /171 OLIEHKH 3HAaHUN, yMEHU, HABBIKOB
U (WJIM) OTbITa IEATENbHOCTH, XapaKTePU3YIOLINX 3Tanbl ((OpMUPOBAHUS KOMIIETEHIIUH B IIpoLIecce
OCBOEHMS 00pa30BaTEIbHOM MPOrpaMMBbI.

HepequL TCOPCTUYCCKHUX BOIPOCOB MW THUIIOBLIC IMPAKTUYCCKUE 3aJaHUA PA3HOTO YPOBHMA
CJIO)KHOCTU JJIsi TPOBEJEHHs] NMPOMEXYTOUHOH arTecTaliuu oOydaroluecs MOJIydaloT B Hayale
ceMecTpa 4epe3 JJIEKTPOHHYI0 HH(OpMaimoHHO-o0pa3zoBarenbHyo cpeny Hpl' YIIC (imuunbii
KaOWHET 00yJaronierocs).

Onucanue npouenyp NpoBeJeHusi NPOMEKYTOYHOM aTTeCTAMHU B (pOpMe IK3aMeHA
U OLleHMBAaHUS Pe3yJbTATOB 00y4eHHs
[TpomerxyTounas aTTectaiys B (popMe sK3aMeHa MPOBOJUTCS MYTEM YCTHOTO cobece0BaHMs
o OmieraM Win B (popMe KOMITbIOTEPHOTO TECTUPOBAHUSI.

IIpu mpoBeaeHWHM TPOMEXKYTOUHOW aTrectalmu B (opme cobeceoBaHUS OUIIETHI
COCTaBJISIOTCSA TaKUM 00pa30M, YTOOBI KaXKJIbIi U3 HUX BKJIIOYAT B €05l TEOPETUUECKHE BOIIPOCHI U
IIPAKTUYECKHE 3a1aHuUs.

buner conmepxut: 1Ba TEOpPETHUYECKHMX BOIpoca g OLEHKH 3HaHui. Teopernueckue
BOIIPOCHI BEIOMPAIOTCS U3 TIEPEUHs BOIIPOCOB K 9K3aMEHY; JiBa MPAKTHUECKUX 33aJJaHUS: OJTHO U3 HUX
JUIsL OLIEHKH YMEHHH (BbIOMpaeTcs U3 NEepeyHs TUIOBBIX MPOCTHIX MPAKTHUECKUX 3aJaHui K



9K3aMEeHY); APYroe MPaKTHYECKOE 3aJaHHe Ul OICHKH HAaBHIKOB M (WJIM) OMBITA ACATEIBHOCTH
(BBIOMpAIOTCS U3 TIEPEYHs THIIOBBIX MPAKTHUECKUX 3aJaHUi K K3aMEHY).

Pacnpenenenne TeopeTHUECKUX BOIIPOCOB M MPAKTUYCCKHUX 33JaHHI 110 SK3aMEHAIIHOHHBIM
OuyeTaM HaxOJUTCSA B 3aKPBITOM JJIsi 0Oydaronmxcs goctyne. Pa3paboranHblii KOMIUIEKT OMIIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAIHOHHO-00PAa30BaTCILHYIO CpEay
NpI'YIIC, a xpanutcs Ha kadeape-pa3padoTdyrke (OHIOB OLICHOUYHBIX CPE/ICTB.

Ha sk3amene oOywaromuiicsi Oepetr Ouier, uiss MOATOTOBKM OTBETa HA HK3aMEHAI[MOHHBIN
ouner oOyuaromeMycst OTBOAUTCS BpeMs B npeaenax 45 Munyt. B mpouecce oTBera o0y4aromerocs
Ha BOIPOCHI M 33J]aHusI OMJIETa, TIPENo/IaBaTelb MOXKET 3a/1aBaTh JIOTIOJTHUTEIILHBIC BOIIPOCHI.

Kaxnprii Bompoc/3amanue Owusera OIEHHBACTCS IO YeThIpeXOaIbHON CcUCTeMe, a jaiee
BBIUUCIISICTCS CpellHee apU(PMETHYECKOE OIEHOK, MOJYYEHHBIX 3a KaKIbld BOMPOC/3aJaHHE.
Cpennee apudMeTHIECKOE OIICHOK OKPYIIISIETCS JI0 LEJIO0T0 0 TPaBUIaM OKPYTJICHUS

[Ipu mpoBeneHMM NPOMEXKYTOUHOH arrecTandd B (OpPME KOMITBIOTEPHOTO TECTUPOBAHHS
BapHUaHT TECTOBOTO 3aJaHust PopMUpYeTCst 13 (OH/IA TECTOBBIX 3aIaHUH 110 JUCIUTUIMHE CITyJaitHBIM
obpa3om, Ho ¢ ycroBueM: 50 % 3agaHuii JOIKHEI OBITh 33JaHUSIMH OTKpBITOTO THIA U 50 % 3a1aHuii
— 3aKPBITOTO THIIA.

Oo0pasen 3K3aMeHAIIMOHHOT0 OuJieTa

.-/T' Ry -~ .
— ﬂﬁff_= IKx3aMeHAIMOHHBIH Omitet Ne 1 VrBepiKaar:
-l
o aucHuIuInHe «MaTeMaTH4ecKoe MoJAeJJHPOBAHHE 3aBenyromnui kadeapoi
MPTYINC CHCTEM M IPOLIECCOB)» « » Upl'YIIC

20_-20__
y4eOHbIN rof

1. Tlomarme wmarematndeckoit wmozenu. Kmaccupukamus wmozenei. IloHATHE NOTrpenIHOCTH MOJEIHPOBAHMUS,
KJIacCU(UKAIUS MTOTPEITHOCTEH, OCHOBHBIE METO/IbI YMEHBIICHNUS TIOIPEIIHOCTEH

2. OCHOBHbBIC TPUHLUIBI PAaOOThI BBIYMCIUTEIbHOU cpeabl Mathcad, ee BO3MOXXKHOCTH M HEIOCTATKH, HOPSIOK
IIPOBEIECHUS CTAaHIAPTHBIX PACUETOB

3. IlpuBecTr cucTeMy K BHIY, IPUTOJAHOMY AJISI PELICHHS METOJIOM HTEpaInit

x1+)c2+2x3 +3x4 =1

3x1—x2—x3—2x4

2x1 +3x2 Xy =X, = —6;
X, +2x2 +3x3 —X, = —4.
4. HaiiTy HHTepBa H30MALMHA KOpHS ypasHerns X —3X+5=0.

Bapuanrs! pazmepos Ouera:
Buner ¢popmara A5 — 148*210mm
Buner ¢popmara A4 —210*297mm




