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1. Ilnanupyemble pe3yJbTaThl 0CBOCHHS THCHHUIIHHBI

Pe3yiibTaThl 0OCBOGHHS TMCUHHIIJIHHBI
(uHOUKAMOop OoCmuICceHUsL KOMNnemeHyuu)

Ilnanupyembie 00pa3oBaTesibHbIE Pe3yJbTAThI
(OP) o0yyenusi o TUCHUININHE

HNOIIK-2.1  Ananu3zupyer  HCXOAHBIE
JTaHHbIE Ui pelieHus 3aja4 B
po(eCCUOHAIBHON IeSTEIbHOCTH Ha OCHOBE
3HAHUU PO HIEHBIX pa3znenoB
MaTeMaTn4ecKuXx, TEXHUYECKHUX u
€CTECTBEHHO-HAYYHbIX JTUCLUUIUIMH (MOAYIEH)

OP-2.1.1. 3Haer OCHOBHBIE acCIEKThl ammnapara
TEOPUH MOJICIUPOBAHUS.

OP-2.1.2. OnmnpenmenseT W ONHUCHIBAET OOBEKT
MOJICTTUPOBAHUS OTHOCUTEIBHO KJTFOUEBBIX
HCCIIEyeMbIX XapaKTepUCTUK Ha OCHOBE 3HAHUU
MaTeMaTUKH, (DU3MKU U MEXaHUKH.

HOIIK-3.1 CnocoOeH BBIIOIHATh aHAJIN3
TUHAMHYECKAX CBOUCTB TEXHUYECKUX CUCTEM
Ha MOJICTILHOM WA (PU3UYECKOM YPOBHE.

OP-3.1.1. Knaccuduiupyer uccienyembiii 00bEKT
OTHOCUTEIIbHO  IPUMEHSIEMOM  MaTeMaTU4YeCKOU
CXEMbl MOJCIMPOBAHUSA, YUYUTHIBAS JTUHAMHUYECKHE
CBOMCTBa 00BEKTA.

OP-3.1.2. Co3nmaet MOzeIb 00OBEKTA UCCIEIOBAHHUS.

NOIIK-4.1 CrocoOeHn  omnpenensiTh
KpUTEpUHU s dexTuBHOCTH
npodeccHOHANTBHON ASITEIPHOCTH

OP-4.1.1. Omnpenensier kputepuu 3PPEKTUBHOCTH
CO31aBaeMbIX MOjIeNIell OOBEKTOB B 3aBUCUMOCTH OT
MOCTaBJICHHOM 331a4 U KJIaCCU(UKAIIMH MOJIEIIN.

NOIIK-6.2 3HaeT u cnocoOeH MPUMEHSTh
COBpPEMEHHBIE  Cpelbl  pa3pabdoTKu  AJs
MPAKTHYECKOTO MPUMEHEHHUSI

OP-6.2.1. IIpoektupyer CTPYKTypHYK CXEMY
MOJIETIH.

OP-6.2.2. Co3gaeT MOJ€EIb C UCIIOJIb30BaHUE METOA
MOJICITBHO-OPUEHTHPOBAHHOTO TIPOSKTUPOBAHUS B
MakeTe MPUKIAAHBIX porpaMm Scilab.

OP-6.2.3. IlpoBoguT MOIEIMPOBAaHHE OOBEKTOB
ucciaenosaduss B Scilab m amanu3 agekBaTHOCTH
paboThI MOJIEIIH.

2. JTanbl J0CTH:KEHUsI 00pa30BaTeIbHbIX Pe3yJILTATOB B Mpolecce 0CBOEHUS AU CHUILIMHBI

DOpMBI TEKYILIETO KOHTPOJIS
No Paspenut u(um) Temt O0pa3oBarebHbIE Pe3yJIbTaThI U TIPOMEKYTOUHOM
JMICTHILITH arrecranum

Tema 1. BBenenue B OP-2.1.1
1. | mucuunnuny. OCHOBHbBIE Tecr

MIOHSTHSL.

Tema 2. Knaccuduxarus OP-2.1.2 Tecr
2. | Monmenel u OP-3.1.1

MOJICTTUPOBAHMSI.

Tema 3. Maremaruueckue OP-3.1.1 Tect, OTYET 1O MPAKTHYECKHM
3. | cXxeMbI MOJICTTPOBAHUS OP-4.1.1 3aHATHAM

CUCTEM. OP-6.2.1

Tema 4. ®opmanuzanus u OP-3.1.2 Tect, oT4eT MO MPAKTUUSCKUM

aJITOPUTMU3ALUS OP-4.1.1 3aHATHAM
4. | mporeccos OP-6.2.1

(YHKLIMOHUPOBAHUS OP-6.2.2

CUCTEM. OP-6.2.3

3. OHeHO'-IHLIe cpeacrtBa AJdA NPOBEACHHA TEKyHIEro KOHTPOJASA M METOAHYECKHE

MaTepHaJibl, oNpe/e/isiiole MPoue1ypy UX OleHUBAHUS

Texkymuii KOHTPOJb MPOBOJUTCS B TEUEHHE CEMECTpa C LEJbI0 OINpEeIeSeHUs] YPOBHSA
YCBOCHHUSI OOydYaroIMMHCS 3HAaHUKM, (OPMHPOBAHMS YMEHUH U HaBBIKOB, CBOEBPEMEHHOTO



BBISIBIICHUS TpenojaBaTelIeM HEAOCTaTKOB B MOATOTOBKE OOYYAlOUIUXCS U MPUHATHS
HEOOXOJUMBIX MEp IO €€ KOPPEKTHPOBKE, a TakKKe /JIs COBEPHICHCTBOBAHHUS METOJIUKH
oOydeHus1, opraHu3anuu yueOHoi paboTsl, u pukcupyercs B GopMe KOHTPOJIBHOM TOUKH HE MEHee
OJIHOTO pa3a B CEMECTP.

3.1. Ilpumep TecTa

Tect Ne 1.

1) OcHoBHas 1eJb MOACTUPOBAHHS (OTKPBITBIN OTBET);
2) OO0BeKT — 3TO (OTKPHITHIN OTBET);

3) Mogeib — 3TO (OTKPBITHI OTBET);

4) Cucrem — 370 (OTKPBITHI OTBET);

5) IlepeuywcauTe OCHOBHBIC STalbl MPOCKTHPOBAHHUS CHUCTEM OTHOCHUTEIILHO IPOMICHHOTO
Marepuana (OTKPBITBI OTBET).

Ilpumeuanue: MOPAIOK U KPUTEPUU OLICHUBAHUS TECTOB NpuBeaeHs! B . 10.2 PIT/I.
3.2. [IpuMep NMPaKTHYECKOTO 32 IaHUS

[Ipaktuueckoe 3amanue Ne 1. CocTaBUTH CTPYKTYPHYIO CXEMY JUISI CHUCTEMBI, KOTOpas
onuceiBaeTcs nuddepeHInaibHbBIM YPaBHEHHEM.

Bxoonwie ycnosus:

1) HauasbHble yCIIOBHUS BO BCEX 33J[aHUSX CUUTATh 3aJaHHBIMHU B BUJIC
X" (t,) = X(()n_l)’ X2 (t,) = X((Jn_Z) X(to) =X,

I7ie N — MOPSAAOK CTapIlel MPOU3BOAHON B YPaBHEHUH;

2) Bo Bcex 3amavax He3aBucHMas riepeMenHast (Bpemsi) t > 0.

3aodanue: cOCTaBUTh XapaKTEPUCTUUECKOE YPAaBHEHUE U HAWTU €r0 KOPHHU.

Aneopumm nocmpoenuss CmpyKmypHou cxembi'

1) BeipazuTh crapuiyro Opou3BoAHyH u3 auddepeHimaipHoro ypasHeHus. [loiyueHHoe
COOTHOIIEHHE MPEJCTABUTH C TOMOIIbIO CYMMAaTOpa, U HepeHIUPYIOIINX U YCHUIINTENbHBIX 3BEHBEB;

2) [lpousBoaHbie Ooyiee HU3KOTO TMOPSAAKA TONYYUTh Kak BBIXOJHBIC CHUTHAJIBI Ha
IIOCJIEI0BATEIBLHO COEIUHEHHBIX UHTETPUPYIOIINX 3BEHBSX;

3) HauanbHble yCIIOBHUS MPEACTABUTH B BHJIE MOCTOSHHBIX M0 BPEMEHHU BHEIIHMX BO3CHCTBHIA,
MPUJIOKEHHBIX HA BBIXO/IaX COOTBETCTBYIOIIUX MHTETPUPYIOLINX 3BEHBEB.

IIpumep.
YpaBHEHHE UMEET BUL:

d*x
dt?

d_3X+t d2X
dt®  dt?

5 +t2x =g +2g, x(0) = X,, %(O)zx'o, (0)=x",,t>0



CrpyKkTypHas cxema UMeeT BUJ:
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XapaKkTepuCcTUUECKOE ypaBHEHHE JJISl YPABHEHUS C MOCTOSTHHBIMU KO3 PUITEHTaMU

d"g(®) ,, d"'g()

d"x(t) d™x(t)
a8 dtm "t gt

& dt" "ogt

+ayx(t)=b, +...+Db,0(t)

umeer Bu: a A" +a A" +..+a,=0.

Eciu Bce KOpHHM XapaKTEpUCTUYECKOTO YpaBHEHHUs JEHCTBUTENBHBI U pa3jMuHbI, TO o0Ollee

pellleHre OHOPOIHOTO YpaBHEH s uMeeT BU: X(t) =ce™ +c,e™ +..+c e .

YpaBHEHHSI CUCTEM JJIsi COCTABICHUS CTPYKTYPHOU CXEMBI (8apuanmsl 3a0aHUlL):

d’x _dx dx
1) 5——-3—+x=24g, x(0)=0, —(0)=0, t>0;
) i Car’ g, x(0) ™ (0)
2
2) 39X 1 ot t0;
dt®= 2 dt
d®x  d®x
3) 2—+4——+x=1();
) FrERR n(t)
2
4) ld—;(—3%+X:e";
2 dt dt
d®x _dx
5) 2———3—+x=0();
) a Cdt ®
3d%x 2dx
6) —— — S 46x=g(t);
) 2dt’ 3dt 90
4
7) 89X, %, 99,
dt dt dt
d’x . dx d
§) 22 -3 +2x=2-913g,
dt dt dt ’
2
9) 79 %, 11% ox_gg, 199,
dt dt 3 dt
4 3 2
1O)H+2H+3%_d_g+3d_g+g;

dt* T dt® T dt  dt? dt



d®x _d°x _dx 2dg dg

11) =~ 43— +2— =
) dt®*  dt? T dt  dt?  dt’
12)7d X s 390 4
dt dt
4 2
1@‘jf—lﬂé+395:2d?;
dt®* 2 dt dt dt
4 2
M)dx d°x g0, x=49,9 4.
dt dt dt dt
1559 X 10X 599 .
dt* 2 dt® dt
Jﬁ)zdx—egf— _1d9 4.
dt 7 dt
d X . dx dzg
17) 2 5 43— 5x= +9;
) dt dt? J
d x .d°x d’x dg
18) 5—— +3— — Ax=—2+40Q;
) at Cde d a9
2
19)69—"—3‘1——X 3B g0, g,
dt? dt? dt dt
d x . d’x d’g dg
20 6 - -3Xx= +—+0;
) dt? az " at O
d X .d?x
21)6 —3d—2—3X:g;
d x 1d°3x
22)4 _d s T2X=0;
d X 7% 1xog:
dt? dt
4 3 2
oy X _10%_,dx_2d%g .
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4. OueHo4YHbIE CPeACTBA IS NPOBeeHUs POMEKYTOYHOH aTTecTanun

OneHuBaHue MPOMEKYTOYHON aTTECTAIlMU OCYIIECTBISAETCS MO 0aNIbHO-PEUTHHTOBOM CUCTEME
cornacHo Taosymre 1.

Tabnuma 1 — bamipHO-pEHTHHTOBAsI CHCTEMa OICHUBAHMS

DopMa KOHTPOJISA MakcumajbHbIH 0aJ11, el.
ITocemaemocTs 16
TecTupoBanue 10 JEKIUOHHOMY 24
MaTepuanry
BbrlnosIHEHNE NPAKTUYECKUX 3a/1aHU 60
Hroro: 100

Kpurepuu oniennBanus mo kaxxaou opMe KOHTPOJIS MpUBEAEHBI B Tabnumax 2-4.



4.1. ITocemaemoctb
[IpenonmaBarenem  ¢duxcupyercss (u3nyeckoe MPUCYTCTBUE/OTCYTCTBHE  CTYJICHTa Ha
MMpOBOAUMMOM JICKIHMOHHOM 3aHATHH.

Tabnuna 2 — Kputepun olleHUBaHMs TOCEIIAEMOCTH
XapakTepucTHKA M0CeaeMoCTH,
yac

2 2

Onenka B 0aj1ax, ef.

4.2. TectupoBaHue Mo JeKUNOHHOMY MaTepPHUAJLy

TecroBble 3amaHus MpPEAYCMATPUBAIOT 3aKPEIUICHUE TEOPETHMUECKUX 3HAHUM, I0JIy4EHHBIX
CTYIECHTOM BO BpeMs 3aHITUH 110 JaHHOH qucuuIuivHe. VX Ha3HaueHue — yriIyOUTh 3HaHUS CTYJEHTOB
M0 OTACIIbHBIM BOIIPOCaM, CUCTCMATU3HUPOBATH MOJYYCHHBIC 3HAHUS, BBIABUTH YMCHHC IPOBCPATH
CBOU 3HAHUSA B pab0Te C KOHKPETHBIMU MaTepraiamMu. [Ipy HoAroTOBKe K peLIeHNIO TECTOBbIX 3alaHHH
PEKOMEHYETCsl TIOBTOPUTH MAaTEPUAJIBI 110 IIPOMACHHBIM TEMAM.

BblnosHEHHE TECTOBOIO 3aJaHusl CTYIEHTOM IIPOBOAUTCA B CUCTEME «DIEKTPOHHBIN
yHuBepcureT — MOODLE) Ha npakTHuecKkoM 3aHATHU B KOMIIBIOTEpHOM Kiacce. TecTtoBoe 3ai1anue
MOXeET coziepkaTh B cebe oT 5 10 12 BompocoB ¢ mepeuHeM Juis BbIOopa 0TBeTa, IM0O0 C OTKPBITHIM
OTBETOM. I[JISI OTBECTAa Ha Ka)KI[I)If/'I BOITPOC TCCTOBOT'O 3alaHUA OTBOAUTCA HE Ooxee 2 MHHYT.

Tabnuua 3 — Kpurepuu onieHuBaHUs TeCTa
IIpaBWJIbHBII 0TBET, IIT. Onenka B 6aji1ax, ef.
1 2

4.3. Boino/iHeHMe NPAKTHYECKUX 3aJaHUI

I'maBHas 1e7b BBINOJIHEHUS MPAKTUYECKOTO 3aJaHMs 3aKJII0YaeTCsl B BbIPAOOTKE y CTyIEHTa
MIPaKTUYECKUX YMEHHUH, CBA3aHHBIX C OOOOIIEHMEM M HHTEpIpeTalueil TeX WIM UHBIX HayYHBIX
MmarepuaioB. Kpome Toro, 0uaaeTcsi, 4To pe3ysbTaThl BHIIOJHEHUS NPAKTUUYECKUX 3aJaHuil OymyT
BIIOCJICZICTBUU HCITOJIB30BATHCS YUAIIMMCS JJI1 OCBOCHHSI HOBBIX TEM.

[Tpy MOArOTOBKE K BBIMOJHEHUIO MPAKTHUECKOTO 3aJaHHsI HEOOXOIUMO MOBTOPUTH JIEKIMH, I10
TEME BBINOJNHAEMOro 3ajgaHus. llpenmosaraercss Takke HCIOIB30BAHUE PEKOMEHIOBAHHOU
JIUTEPATYPBI.

Janee cnenyer U3y4uTh COAEP/KAHUE NIPAKTUYECKOTO 3a/1aHMS, BBIJAHHOTO IIPENOJABATENSM, B
TOM YHCJIE TIOCTIEI0BATENIbHOCTD BBINOJIHEHHS PaOOTHI.

B pesynbrare BBINOJHEHMS] MPAKTUYECKOTO 3a/laHusi Heo0XoauMo O(OpMUTH OTYET B
COOTBETCTBHUHM ¢ «MeToauueckne yKa3aHus no o(hOpMIIEHUIO BBITYCKHBIX KBATH(UKAIIMOHHBIX padoT,
KypCOBBbIX pabOT, Hay4yHO-HCCIEIOBaTEIbCKUX pPAa0O0T, pedeparoB U OTYETOB IO IPAKTUKAM,
NPUHATBIMM Ha @axynbTeTe HWHHOBALMOHHBIX TeXHONOrMi. CChlIKa Ha akTyaJdbHYI BEPCHIO
METOAMYECKHUX YKa3aHWM, pa3MEelIeHHbIX Ha caiiTe (haKyJIbTeTa, BbIJACTCS IIPETOiaBaTesIeM Ha IIEPBOM
MPAaKTUYEeCKOM 3aHATUH. O(OPMIICHHBIN OTYET OTPaXKaeT X0/ BBIMOJIHEHUS U PEeLICHUE TPAKTUYECKOTO
3a/laHusl.

OneHka BBINIOJIHEHUS NPAKTUYECKOTO 3aJaHMsl CTYAEHTOM IIPOM3BOAUTCA B BUJAC 3alllUTHI
BBITIOJTHEHHOM paboThl, TPU YCTHOM OIPOCE MPEroiaBaTesis U MpoBepKe UM oT4yeTa. Bo Bpemst ycTHOTo
OIIpoca MPEINoIaBaTellb 3a1a€T CTYAEHTY YTOUHSIOIINE BOIIPOCHI O XO/I€ BBIITOJHEHUS IPAKTHYECKOTO
3alaHusl.

Tabnuma 4 — Kputepun olieHUBaHus TPAKTUIECKOTO 38/ TaHHS

XapakTepucTHKA BbINOJHEHHUS 3a1aHUs Ouenka B 0aJju1ax, eJ.
PaGora BbIMOIHEHA MOJHOCTBIO U B CPOK.

Crynent BIIAJICET TEOPETUUECKUM 12
MaTepUajoM, CHOCOOEH JeTajbHO ONHUCaTh




XOJI BBITIOJTHEHHsI paboThl. OTUET BBHIMOITHEH
MOJIHOCTEIO B COOTBETCTBUH c
MIPEIbSBISIEMBIMHA TPEOOBAHUSIMHU.

PaGora BbemonHeHa mnonHOCTBIO. CTyAeHT
BIIQJICET TCOPETHUECKUM MATEPUATIOM, MOXKET
00BSACHUTH X0 paboTHI, JOTTyCKast
HE3HAYUTEIIbHBIC OIMUOKU B TEOPETUUYCCKOM 8
yactd. OTYeT BBINOJHEH MOJHOCTEIO B
COOTBETCTBUU c PEIbSIBISIEMBIMU
TpeOOBaHUSIMH

Pabora Bemonnena ¢ ommuOkamu. CTyaeHT
MPAaKTUYECKH HE BIAACET TEOPETUUCCKUM
MaTepuaioM,  JOMyCKas  OWMOKH  TpHU 6
MOSICHEHUU X0J1a paboThl. OTYET BBITOIHEH C
HapYIICHHEM MPEABSBISIEMbIX TPSOOBAHHMIA.
PaboTa He BEHITIOJIHEHA 0
3a BBIMOJIHCHHE TMPAKTUYCCKOTO 3aJaHUS C HAPYIICHHEM CPOKOB CJlIaud JIOMOJHUTEIEHO
CHMMaeTcs 2 Oaja.

4.4. Utorosag olicHKa
WroroBasi olieHKa MPOMEXKYTOYHOW AaTTECTAIIMM BBICTABISETCS C YYETOM OIEHOK/OaJIIOB,
MOJTyYEHHBIX CTYJEHTOM BO BPEMS TEKYIIEr0 KOHTPOJIS COTJIACHO TabmuIe 5.

Tabmuna 5 — Kputepun HTOroBo OIeHKH

XapakTepucTuKa OIEeHKH, 0asut Onenka
oT 80 U BEIIIIE  «3aYTEHO»
meHee 80 «HE 3aYTEHO»

B cnyuae, ecniu B TedeHHe Kypca CTYJEHT HE NMPUCYTCTBOBAJI HA 3aHSTHUSIX, TO HA MOCIEAHEM
3aHATUU Y HETO €CTh BO3MOXHOCTh IPOUTHU TeCT U3 12 BOIPOCOB M CAATh 5 MPaKTUUYECKUX 3aJaHUil C
OTUYeTaMH JIsl TIOJTy4YeHUst 0aJUIOB M UTOTOBOM OIICHKH.



