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pabouas mporpaMma JAUCHUTUIUHBI (MOTYJIS)

Kadenpa maTtemMaTky U BIMHCINTEIbHON TeXHUKH

09.04.01 MadopmaTrka 1 BEIYUCITUTEIbHAS TEXHUKA

MAarucTp

3a04Hast
43ET

CaMOCTOATECIIbHAA pa60Ta

KOHTaKTHas paboTa BO BpeMsI
npomexxyrouHoi arrecranuu (MKP)

JacoB Ha KOHTPOJIb

Pacnpeue.ﬂeﬂue YaCcoB JUCHHUIIMHBI 110 KypcaM

144

14
121

8,7

Kypc 2
— Hroro
Bun zansruit VIl PIT

Jlexuuu 8 8 8 8
[TpakTuueckue 6 6
KonTtakTHas 0,3 0,3 0,3 0,3
pabota Ha
aTTectanuu (B
TIEPUOJT IK3.
ceccuif)
Uroro aygn. 14 14 14 14
KonraktHas 14,3 14,3 14,3 14,3
pabota
Cam. pabota 121 121 121 121
Yacer Ha 8,7 8,7 8,7 8,7
KOHTPOJIb
Uroro 144 144 144 144

Bup! KOHTPOJIS Ha Kypcax:
JK3aMEHBI 2



IIporpammy coctaBui(u):

K.m.H., Ooyenm, Jleonmwves H.A.
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Paboyas mporpaMma QUCIMIUTAHEL
MartemaTH4YecKoe MOTeTNPOBAHNE 00 BEKTOB C pacrpeaeIeHHBIMH apaMeTpaMu

paspabotana B coorBercTBru ¢ ®T'OC BO:

®DenepanbHbIi TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BhICIIEr0 00pa30BaHUs - MarkuCcTpaTypa 10 HalPaBICHUIO
noarotoBku 09.04.01 MudpopmaTika v BEIYUCTUTEIbHAS TeXHUKA (MprKka3 MuHoopHayku Poccuu ot 19.09.2017 r. Ne 918)

COCTaBJICHAa HA OCHOBAaHWH Y4EOHOTO IUIaHAa!
09.04.01 MudopmMaTHKa U BHIYUCITUTEIbHAS TEXHUKA
YTBEPKIIEHHOTO YU4€HBIM COBETOM By3a OT 17.04.2023 npotokon Ne 9.

Paboyas mporpamma o006peHa Ha 3aceaHu Kadeapsl

Kadeapa mateMaTHKH U BHIYMCIUTEIbHOH TEXHUKH

[Iporoxon ot 05.04.2023 r. Ne 9

3aB. xaenpoit Kamyctun Cepreit AnumoBuy

CornacoBaHo ¢ npeacTaButTensiMu padorogarenet Ha 3aceqanun HMC, npotoxon Ne9 ot 17 anpens 2023 r.

Ipencenarens HMC npod. [TaBenko H.H.



1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1 |- hbopMupoBaHHE NOHUMaHHS OCHOBHBIX IIPUHIIUIIOB IIOCTPOCHHS M PEAIN3allii MAaTEMaTHYECKUX MOZETeH ¢

pacnpeenéHHBIMU TapaMeTPaMID)

1.2 | - HCIIOIB30BaHKE HABBIKOB TECOPETUICCKOI'O U SKCIEPUMCHTAJILHOTO UCCICAOBAHNS B peaIn3alliy MATEMATUYCCKUX

Mozeneit B BbiopanHom [10.

1.3 | - obocHOBaHuE BEIOOPA COBPEMEHHBIX HHPOPMAITMOHHO - KOMMYHUKALIMOHHBIX U HHTEIUIEKTYaNbHBIX TEXHOIOTHMA 15

peajin3aliui MaTEMAaTUICCKUX Mojiesient ¢ paCl'Ipe,EleJ'IéHHBIMI/I napaMeTpaMu pas3jIndIHOTO YPOBHA CJIIOKHOCTH.

3agaun: -popMHpOBaHNE TOHMMAaHHsI OCHOBHBIX MPHUHIIMIIOB IIOCTPOCHHS U pean3aliiu
MaTeMaTUYECKUX MOJEIIEH C paclpele/IEHHBIMY TapaMeTpaMm»

- HCIIOJIb30BAHUE HABBIKOB TEOPETUYECKOTIO U HKCIIEPUMEHTAILHOIO UCCIIEJOBAHUS B
peanu3anuy MaTeMaTuieckux Moeneit B Bbiopanaom I10.

- 000ocHOBaHKE BEIOOPA COBPEMEHHBIX HH(OPMAIIMOHHO - KOMMYHHUKAIIHOHHBIX U
UHTEJUIEKTYaIbHBIX TEXHOJIOTUH JUI pealu3alluyd MaTeMaTHUECKUX MOJeNeH ¢
pacnpees€HHBIMY NapaMeTpaMy pa3iuyHOro YPOBHS CJIOKHOCTH.

2. MECTO JUCIUIIJIMHBI MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMABbI

Hwukn (pazmen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOI MOATOTOBKE 00Y4ar0Ierocs:

2.1.1 | Meroiosiorvs HAy4YHOTO TIO3HAHUS

2.1.2 | MaremaTuka (IporpaMMBbl 6akanaBpuara)

2.2 | AucuunjauHbl (MOAY/IU) U PAKTHKH, /151 KOTOPbIX OCBOEHHE JAHHOM JTMCHUILTHHBI (MOAYJISA) HEOOXOIUMO KAK

npeaumecTrByrouiee:

2.2.1 | ABTOMaTH3aIMs TEXHOJIOTHYECKOTO IPOEKTUPOBAHUS

2.2.2 | IlpousBoacTBeHHas npaktuka: [IpeaqumiomHas npakTuka

2.2.3 | IlpousBoacTBeHHas npaktuka: HayuyHo-uccienoBarenbckas pabora

2.2.4 | BelomHEeHNE U 3al1UTa BHITYCKHON KBaJIM(UKAIIMOHHOMN paboThI

2.2.5 | TloaroroBka K cAaye U cavya rocy1apCTBEHHOTO dK3aMeHa

3. DPOPMUPYEMBbBIE KOMIIETEHIIUU, UHAUKATOPBI UX TOCTUKEHUSA
U IJIAHMPYeMble pPe3yabTaThl 00y4eHHUsI

OIIK-1: Cnioco0eH caMOoCTOsITeIbHO NPUOOPETATh, PA3BHBATh U IPUMEHATH MaTeMaTH4YeCKHeE, eCTECTBCHHOHAYYHbIE,
COIUAILHO-3KOHOMHYecKHe U NpodeccHoHAIbLHbIe 3HAHMS [JISl pellieHUs] HeCTAHJaPTHBIX 33/1a4, B TOM YHcJIe B HOBOH MJIH

He3HAKOMOM cpeae 1 B MEKIUCHUIVIHHAPHOM KOHTEKCTE;

OIIK-1.1: 3HaTh: MaTeMaTHYeCKHE, €CTECTBEHHOHAYYHbIE U COIMATbHO-Y)KOHOMHUYECKHE METOIBI /ISl HCTI0JIb30BAHNUSA B
npogeccuoHaILHOM AeATeJTLHOCTH

3HaTh

VYpoBenb | | MUHUMaJBHBIA HEOOXOMMBIH YPOBEHD 3HAHUH MAaTEMaTHYCCKHUX, €CTCCTBCHHOHAYIHBIX M COIIMATBHO-
HSKOHOMHYECKHX METOJIOB JJIsl HCTIOB30BAHMUS B TIPO()ECCHOHATFHON 1A TeTbHOCTH

YpoBenb 2 | YpoBeHb 3HaHUII MaTeMaTHYECKUX, €CTECTBEHHOHAYUHBIX U COLUAIbHO-3KOHOMUUECKUX METOOB IS
WCTOJIb30BaHMs B MPOGECCHOHATBHON AEATEIbHOCTH B 00BEME, COOTBETCTBYIOIIEM MPOrpaMMe MOATOTOBKH,
JIOTTYIIIEHO HECKOJBKO HETPYOBIX OIHOOK

VYposenb 3 | YpoBeHb 3HAHHI MaTEMaTHYECKUX, €CTECTBEHHOHAYYHBIX U COIMAIIBHO-3KOHOMUYECKUX METOAOB IS

WCTIOJNB30BaHUs B IPOPECCHOHATBHON JAeITEIEHOCTH B 00BEME, COOTBETCTBYIOIIEM MPOTpaMMe MOATOTOBKH, 0e3
OIINO0K

OIIK-1.2: YMeTh: pelmiaTh HeCTaHIAPTHBIE MPOdecCHOHANBHBIE 321a4H, B TOM YHCJIe B HOBOIl HJIM HE3HAKOMOIi cpee H B
MEKTHCIHUTIIHHAPHOM KOHTEKCTe, ¢ IPUMEeHEeHHEeM MaTeMaTHYeCKHX, eCTeCTBeHHOHAYIHBIX, COMHAIBHO- JKOHOMHYECKUX 1
npogeccuoHaJIbHBIX 3HAHMIT

Ymernb

Yposens 1

HpOIIeMOHCTpI/IpOBaHLI OCHOBHBIC YMCHUA PEIIATh HCCTAHAAPTHBIC HpO(I)eCCI/IOHaJ'H)HLIe 3aJjayy, B TOM YHCJIC B
HOBOM MJIM HE3HAKOMOM cpeac u B MEXKAUCHUIIMHAPHOM KOHTEKCTE, C IPUMCHCHUEM MAaTEMATUYCCKUX,
C€CTCCTBCHHOHAYYHBIX, COIIMAJIbHO-O9KOHOMUYCCKUX U HpO(l)CCCI/IOHaJ'IBHBIX 3HaHHﬁ, PCUICHBI TUTIOBBIC 3aJa4H C
Hery6];IMI/I OHII/I6KaMI/I, BBIIIOJIHCHBI BCC 3a/laHMA, HO HC B ITIOJTHOM 00BéMe

Yposens 2

HpOIIeMOHCTpI/IPOBaHLI BCC OCHOBHBIC YMCHHUSA PCIIATh HCCTAHIAAPTHBIC HpO(bGCCI/IOHaJILHBIe 3aJla4i, B TOM YHUCJIC B
HOBOM MJIM HE3HAKOMOM Ccpeac u B MEXKIAUCHUIIMHAPHOM KOHTEKCTE, C TPUMCHCHUEM MAaTEMATUYCCKUX,
C€CTCCTBCHHOHAYYHBIX, COIIMAJIbHO-3KOHOMUYCCKUX U HpO(l)GCCI/IOHaJ'IBHLIX 3HaHPII71, PpCUICHBI BCE OCHOBHBIC 3a/1a4u C
He]"py6])IMI/I OHII/I6KaMI/I, BBIIIOJIHCHBI BCC 3a1aHUA B ITIOJTHOM O6’béMC, HO HCKOTOPBIC C HEN04YETaMU

Yposens 3

HpOIIeMOHCTpI/IpOBaHLI BCC OCHOBHBIC YMCHUA PCIIATh HCCTAHIAPTHBIC HpO(beCCI/IOHaJIBHI)Ie 3aJla4i, B TOM YHUCJIC B
HOBOM MJIM HE3HAKOMOM cpeac u B MEXKIAUCHUIIMHAPHOM KOHTEKCTE, C IPUMECHCHUEM MAaTEMATUYCCKUX,
C€CTCCTBCHHOHAYYHBIX, COIIMAJIbHO-3KOHOMUYCCKUX U HpO(beCCI/IOHaJ'ILHLIX 3HaHHﬁ, PpCUICHBI BCE OCHOBHBIC 3a/la4U C
OTACIBbHBIMH HECYICCTBCHHBIMU HCJIO‘IéTaMI/I, BBIIIOJIHCHBI BCC 3a/laHUA B ITIOJITHOM 00BéMe




OIIK-1.3: BiaageTb: HABBIKAMH TEOPETHYECKOr0 U IKCIEPUMEHTAIBHOI0 HCCI1e10BaAHUS 00HeKTOB NMpodeccuoHalbLHOI
NeSITeJIbHOCTH, B TOM YHCJIe B HOBOW MJIM HE3HAKOMOIi cpe/ie U B MEKIUCHUIJIMHAPHOM KOHTEKCTe

Baanernb

VYposenb 1 | IMeeTcss MUHUMAJIbHBINA HA0OP HABBIKOB TEOPETHYECKOTO M AKCIIEPUMEHTATLHOTO UCCIIEIOBAHUS 00BEKTOB
HpO(bCCCHOHaHBHOﬁ JACATCIBHOCTHU, B TOM 4YHUCJIC B HOBOﬁ? nin HCSHaKOMOﬁ cpez[e UB Me)l()II/ICHI/IHJ'II/IHapHOM
KOHTEKCTE C HerpyOBIMH OIMIMOKAMHU U HEKOTOPBIMU HEAOUETaMH

Yposens 2 | [IpogemMoHcTprpoBaHbl 0a30BbIE HABBIKK TEOPETHYECKOTO M AKCIEPUMEHTAIBHOTO HCCIEJOBaHUSI OOBEKTOB
mpodheCCHOHATBHOM JeSITENLHOCTH, B TOM YHUCJIE B HOBOM MJIM HE3HAKOMOM Cpejie U B MEXIUCIMIITHHAPHOM
KOHTCKCTEC C HCKOT! OpBIMI/I He}.‘[O‘{éT aMHn

ypOBeHI) 3 HpOIIeMOHCTpI/IpOBaHLI HAaBBIKHN TeOpeTI/I‘ICCKOI‘O nu BKCHCPI/IMCHTa.HLHOFO HNCCIICA0BaHUA 06’BCKTOB

po¢eCCHOHATBHON JeSITEIEHOCTH, B TOM YHCIIE B HOBOM? MIM HE3HAKOMOM Cpeie U B MEXKTUCIUTUIMHAPHOM
KOHTEKCT 0e3 OIIMOOK U HEOUETOB

OIIK-2: Cnocob6en pa3padaTpiBaTh OPUTHHAJIBHBIE AJITOPUTMBI U POrPpaMMHBIE CPEACTBA, B TOM YHCJI€ C HCNOJb30BaHUEM

COBPEMEHHBIX HHTE/VICKTYaJIbHBIX TeXHO.l'lOl"l/li/i, AJIA peleHust HpO(l)eCCl/IOHaJIbelX 3ajaav;

OIIK-2.1: 3HaTh: coBpeMeHHbIe HH(POPMAIHOHHO- KOMMYHUKAIIMOHHbIE H NHTEJJIEKTYaJIbHbIE TEXHOJIOTHH,
HHCTPYMEHTAJIbHbIE Cpe/ibl, IPOIrPAMMHO-TeXHUYeCKHe MJIATGopMBbI 1JIs1 pelieHUus: NpogeccuOHAJBHBIX 32124

3HaTh

Yposers | | MuHHMaNbHBII HEOOXOAUMBIHA YPOBEHB 3HAHUN COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHUKALIUOHHBIX U
UHTEIIEKTYaIbHBIX TEXHOIOTHI, HHCTPYMEHTAIBHBIX CPEJIbl, IPOrPAMMHO-TEXHUUECKHE TIIaTGOPMBI TSI PEIIeHHs
npodeccHOHANBHBIX 3a/1a4

Yposens 2 | YpoBeHb 3HaHHUIT COBPEMEHHBIX HH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX M HHTEIUIEKTYaJIbHBIX TEXHOJIOTHH,
MHCTPYMEHTAIBHBIX CPEIbI, IPOTPAMMHO-TEXHUYECKHE IIAaT(HOPMBI AT pEelIeHHs Ipo(ecCHOHATBHBIX 3a1a4 B
00BEMeE, COOTBETCTBYIOIIEM MPOrpaMMe MOJTOTOBKH, IOMYIIEHO HECKOIBKO HErpyOBIX OMINOOK

VYposens 3 | YpoBeHb 3HaHHI COBPEMEHHBIX HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX U HHTEIUIEKTYaIbHBIX TEXHOJIOTHH,

HHCTPYMCHTAJIbHBIX CPCAbI, IPOrPAMMHO-TCXHUYICCKNEC l'IJ'IaT(i)OpMLI JJIA peIICHUS HpO(I)eCCI/IOHaJ'H)HHX 3a1a4 B
00BEMeE, COOTBETCTBYIOIIEM ITPOTpaMMe MOATOTOBKH, 03 OMIMO0K

OIIK-2.2: YMeThb: 000CHOBLIBATH BLIOOP COBPEMEHHBIX HHPOPMAIHOHHO-KOMMYHHKAIIMOHHBIX U HHTEJIEKTYaIbHBIX
TEeXHOJIOTHii, pa3padaTeIBaTh OPHTHHAJIBHBIE MPOTPAMMHBIE CPEACTBA JJIsl pereHus npogeccHOHANLHBIX 32124

YMmernb

VYposensb 1

ITponeMOHCTPHUPOBaHEI OCHOBHBIE YMEHHMSI 0OOCHOBBIBATH BEIOOP COBPEMEHHBIX HH(POPMALIOHHO-
KOMMYHHKAITOHHBIX U HHTEJJICKTYaJIbHBIX TEXHOJIOTHH?, pa3padaTeIBaTh OPUTHHAIBHBIC IIPOTPAMMHEIE CPEICTBA
JUTS peIIeHns PO EeCCHOHANBHBIX 33/1a4, PEIICHBI TUIIOBBIC 3aJa4l C HETPyOBIMH OMNOKAaMH, BHIIIOHEHEI BCE
3alaHusl, HO HE B IIOJIHOM 00BEMe

Yposens 2

[IponeMoHCTpUPOBaHbI BcE OCHOBHBIE YMEHHSI 00OCHOBBIBATH BBIOOP COBPEMEHHBIX HH(OPMALIOHHO-
KOMMYHHKAITMOHHBIX U MHTCIICKTYaTbHBIX TEXHOIOTHH?, pa3pabaThiBaTh OPUTHHAIBHBIC TPOTPAMMHBIC CPEICTRA
JUTS petieHnst MpodecCHOHABFHBIX 33]1ad, pellIeHbl BCE OCHOBHBIE 33]1aU ¢ HETPYOBIMU OIIMOKaMH, BHIITOITHEHEI BCE
3aJaHus B TIOJTHOM 00BbEME, HO HEKOTOPBIE C HeZJ0UETaMH

Yposens 3

ITpoaeMOHCTPHPOBaHEI BCE OCHOBHBIC YMEHUSI 000CHOBBIBATh BBIOOP COBPEMEHHBIX HH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX U HHTEIUICKTYIbHBIX TEXHOJIOTHN?, pa3pabaThiBaTh OPUTHHAIBHBIC TPOTPAMMHBIC CPE/ICTBA
JUTS peIIeHns MpoQecCHOHANBHBIX 3a/1a4, PEIIICHB! BCE OCHOBHBIE 33/1a41 C OT/ISJIFHBIMA HECYIIECTBCHHBIMH
HeJ04EéTaMu, BEITOTHEHB! BCE 3aJaHUs B IOTHOM 00BEMe

OIIK-2.3: BraseTb: HABbIKAMHU Pa3pad0TKH OPUTHHAJILHBIX IPOrPAMMHBIX CPEACTB, B TOM 4YHC/I€ ¢ HCI0JIb30BAHHEM
COBpPeMEeHHbBIX HH(POPMAITMOHHO-KOMMYHHKAIMOHHBIX H HHTEJJIEKTYAIbHBIX TEXHOJIOTHI, JIsI pelIeHust
npogecCHOHANBHBIX 3aAa4

Baapers
Yposens 1 | IMeeTcss MUHUMAITBHBIA HA0OP HABBIKOB pa3pabOTKHA OPUTHHAIBHBIX IPOTPaMMHBIX CPEJICTB, B TOM YHCIIE C
WCTIOJIB30BaHNEM COBPEMEHHBIX HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX M HHTEIUIEKTYaIbHBIX TEXHOJIOTHH, JIIS
pemeHus mpodecCHOHANBHBIX 3a/1a4 C HETPYObIMHU OIIMOKAMH M HEKOTOPBIMHU HeToYETaMu
VYposens 2 | [IpogeMOHCTpHPOBaHEI 0a30BBIC HABBIKH Pa3paOOTKH OPHTHHAIBHBIX MPOrPAMMHBIX CPEACTB, B TOM YHUCIIC C
WCTIOJIb30BaHHUEM COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHUKAITHOHHBIX ¥ HHTESIUIEKTYAIbHBIX TEXHOJIOTHH, JUIS
peteHust mpogecCHOHANBHBIX 33/1a4 ¢ HEKOTOPBIMH HEI0UETaAMU
Yposens 3 | [IpogeMoHCTpHPOBaHBI HABBIKH Pa3paOOTKH OPUTHHAIBHBIX MPOTPAMMHBIX CPEJICTB, B TOM YHUCIIE C UCTIOIE30BaHHEM
COBPEMCHHBIX HH()OPMALIMOHHO-KOMMYHHKAIIMOHHBIX U WHTEIUICKTYaIbHBIX TEXHOIOTHHU, TSl PELICHUS
podeCCHOHANBHBIX 3a/1a4 0e3 OIMO0K U HEJ0YETOB
4. CTPYKTYPA U COAEP KAHME JUCHUIIJIMHbBI (MOAYJIS)
Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | YUacoB | Komneren- | Jluteparypa m 3.1. pecypesl | [Ipakr
3aHATHUSA 3aHATHA/ / Kypc 197071 . MOAT.




Pa3nen 1. CoBpeMeHHbIE NPUIOKEHUS
CAD - cucTeM 1JI1 MATEMATHYECKOT0
MO/1eJTUPOBaHUS 00bEKTOB C
pacnpeae1éHHBIMH apaMeTpaMu

1.1 OYHKUNOHUPOBAHUE COBPEMEHHBIX 1 OIIK-2.1 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
cucteM CAIIP nox ynpasnennem PDM OIIK-2.2 J12.2 J12.3 J12.4 J12.5
cuctem /JIex/ OIIK-2.3 2132253 54 35
OIIK-1.1
OIIK-1.2
OIIK-1.3
1.2 OYHKINOHUPOBAHNE COBPEMEHHBIX 1 OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
cuctem CAIIP nox ynpasinennem PDM OIIK-2.2 JI2.2 J12.3 J12.4 JI2.5
cucrtem /IIp/ OIIK-2.3 D122 33 2455
OIIK-1.1
OIIK-1.2
OIIK-1.3
1.3 OYHKINOHUPOBAHUE COBPEMEHHBIX 15 OIIK-2.1 JIT.1J11.2 J11.3 JI1.4 JI1.5J12.1
cuctreM CAIIP nox ynpasnennem PDM OIIK-2.2 JI2.2J12.3 J12.4 J12.5
cuctem /Cp/ OIIK-2.3 2132253 54 35
OIIK-1.1
OIIK-1.2
OIIK-1.3
1.4 Bo3moxHOCTH 17151 OJTHOM MacTep - 1 OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
MoJenH (OPMUPOBATH PA3THIHEIC OIIK-2.2 JI2.2 J12.3 J12.4 JI2.5
BAapPHAHTBI KOHEYHO - 3JIEMEHTHBIX CETOK U OIIK-2.3 01322333435
BBITIOJTHSATh PA3JIUYHBIE THITBI OIIK-1.1
aHanmu3oB. /JIex/ OIIK-1.2
OIIK-1.3
1.5 Bo3moxHocTH 115 0JHOW MacTep - 1 OIIK-2.1 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
Mozenu GOpMHUPOBATH Pa3TNnIHbIE OIIK-2.2 JI2.2J12.3 J12.4 J12.5
BapUaHTBl KOHEYHO - JIEMEHTHBIX CETOK M OIIK-2.3 21022 323 54 55
BBIIIOJIHATD PA3JIMYHBIC THUIIBI OIIK-1.1
aHanu3os. /I1p/ OIIK-1.2
OIIK-1.3
1.6 Bo3moxHOCTH 17151 OJTHOM MacTep - 15 OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
MoJenH (OPMUPOBATH PA3THIHEIC OIIK-2.2 JI2.2 J12.3 J12.4 JI2.5
BAapPHAHTBl KOHEYHO - 3JIEMEHTHBIX CETOK U OIIK-2.3 01322333435
BBITIOJTHSATh PA3JTUYHBIE THITBI OIIK-1.1
aHamu3os. /Cp/ OIIK-1.2
OIIK-1.3
1.7 Heo6xonumocTs 1 paboTa B cpeze 1 OIlIK-2.1 | JI1.1JI1.2 J11.3 JI1.4 J11.5J12.1
HJICATN3UPOBAHHON MOJIEIH OIIK-2.2 J12.2 J12.3 J12.4 J12.5
ncciexyeMoro oosexra. /Jlex/ OIIK-2.3 313233 54 55
OIIK-1.1
OIIK-1.2
OIIK-1.3
1.8 HeobxonumocTh 1 paboTa B cpezie 1 OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
HUJeATN3UPOBAHHON MOJIENIN OIIK-2.2 J12.2J12.3 J12.4 J12.5
uccieayemoro oowexra. /IIp/ OIIK-2.3 D122 33 2455
OIIK-1.1
OIIK-1.2
OIIK-1.3
1.9 Heo0xonumocTs 1 paboTa B cpeze 15 OIIK-2.1 | JI1.1JI1.2 J11.3 JI1.4 J11.5J12.1
HJICATN3UPOBAHHON MOJIEIH OIIK-2.2 J12.2 J12.3 J12.4 J12.5
nccuexyemoro oowsexra. /Cp/ OIIK-2.3 313233 54 55
OIIK-1.1
OIIK-1.2
OIIK-1.3
1.10 IToaroroBka MoAENH KCCIEAYEMOTO 1 OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
o0bekTa K aHanmzy. /JIex/ OIIK-2.2 J12.2 J12.3 J12.4 J12.5
OIIK-2.3 D122 33 2455
OIIK-1.1
OIIK-1.2

OIIK-1.3




1.11 IToaroroBka Moz€enu HccaeayEMOIO 15 OIIK-2.1 JI1.1 J11.2 JI1.3 J11.4 J11.5J12.1
00bekTa K ananuzy. /Cp/ OIIK-2.2 J12.2 J12.3 J12.4 J12.5
OIIK-2.3 313233 54 35
OIIK-1.1
OIIK-1.2
OIIK-1.3
Paznen 2. 'enepanusi KOHEYHO -
3JIEMEHTHBIX CeTOK aHAJTU3HPYEMBIX
00beKTOB. BrInosTHeHNe aHaIN3Aa,
HHTEpHpeTanus pe3yJbTaToB.
2.1 dopMuUpoOBaHUE KOHEYHO - SJIEMEHTHOM 1 OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
cetkn /JIex/ OIIK-2.2 J2.2J12.3 J12.4 J12.5
OIIK-2.3 D122 33 2455
OIIK-1.1
OIIK-1.2
OIIK-1.3
2.2 DopMuUpOBaHUE KOHEYHO - DJIEMEHTHOMN 1 OIIK-2.1 JIT.1J11.2 J11.3 JI1.4 JI1.5J12.1
cetku /IIp/ OIIK-2.2 J12.2 J12.3 J12.4 J12.5
OIIK-2.3 313233 54 55
OIIK-1.1
OIIK-1.2
OIIK-1.3
2.3 dopMuUpoOBaHUE KOHEYHO - JIEMEHTHOM 15 OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
cetku /Cp/ OIIK-2.2 J12.2J12.3 J12.4 J12.5
OIIK-2.3 D122 33 2455
OIIK-1.1
OIIK-1.2
OIIK-1.3
2.4 Pexxum cumymsnuu /Jlex/ 1 OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 J11.5J12.1
OIIK-2.2 JI2.2J12.3 J712.4 J12.5
OIIK-2.3 313233 54 55
OIIK-1.1
OIIK-1.2
OIIK-1.3
2.5 Pesxxum cumymsioan /TIp/ 1 OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
OIIK-2.2 J12.2J12.3 J12.4 J12.5
OIIK-2.3 D122 33 2455
OIIK-1.1
OIIK-1.2
OIIK-1.3
2.6 Pexxum cumymsinun /Cp/ 15 OIIK-2.1 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
OIIK-2.2 JI2.2J12.3 J712.4 J12.5
OIIK-2.3 313233 54 55
OIIK-1.1
OIIK-1.2
OIIK-1.3
2.7 OrnucaHue rpaHUYHBIX YCIOBHI 1 OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
aHaIM3UpyeMoro oobekTa. /JIex/ OIIK-2.2 J2.2J12.3 J12.4 J12.5
OIIK-2.3 D122 33 2455
OIIK-1.1
OIIK-1.2
OIIK-1.3
2.8 Onucanue rpaHAYHBIX YCIOBHMA 1 OIIK-2.1 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
aHanmu3upyemoro oobekra. /IIp/ OIIK-2.2 J12.2 J12.3 J12.4 J12.5
OIIK-2.3 313233 54 55
OIIK-1.1
OIIK-1.2
OIIK-1.3
2.9 OrnucaHune rpaHUYHBIX YCIOBHI 15 OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
a”anmu3upyemoro oobvekra. /Cp/ OIIK-2.2 J2.2J12.3 J12.4 J12.5
OIIK-2.3 D122 33 2455
OIIK-1.1
OIIK-1.2

OIIK-1.3




2.10 C11oco0BI ONMMCAaHKs BHEITHUX 2 1 OIIK-2.1 JI1.1 J11.2 JI1.3 J11.4 J11.5J12.1

BO3JICHCTBUI Ha aHAIU3UPYEMBIi OIIK-2.2 JI2.2J12.3 J12.4 J12.5
obobekTa /Jlex/ OIIK-2.3 2122933 54 35
OIIK-1.1
OIIK-1.2
OIIK-1.3
2.11 CriocoObI OITUCaHus BHEITHUX 2 16 OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
BO3JICHCTBUI HAa aHAIU3UPYEMBbIH OIIK-2.2 JI2.2J12.3 J12.4 J12.5
obbekra /Cp/ OIIK-2.3 2132333435
OIIK-1.1
OIlK-1.2
OIIK-1.3
Paznen 3. [Ipome:kyrounas aTrecTanus
3.1 Ox3amen /KAD/ 2 0,3 OIlIK-2.1 | JI1.1JI1.2 J11.3 JI1.4 J11.5J12.1
OIIK-2.2 JI2.2J12.3 J712.4 J12.5
OIIK-2.3 2132253 54 35
OIIK-1.1
OIIK-1.2
OIIK-1.3

5. OHEHOYHBIE MATEPHAJIBI

5.1. KonTposabHble BONPOCHI U 3aJaHUsI

TepeveHb BOIIPOCOB ISt
MOJTOTOBKE K 9K3aMEHY:
Paznen 1

. UTo Takoe MaTeMaTHYeCcKasi MO/ U MaTEMAaTHIECKOE MOJICIIUPOBaHHE?

. HazoBure 351eMeHTHI 000011IEHHONM MaTeMaTUYECKONH MOJEIN

. [Ipu3Haku, Mo KOTOPBIM KJIACCH(MUITUPYIOTCSI MATEMAaTHYSCKIE MOJICITH.

. OTu4re MpOCThIX MAaTEMATHIECKUX MOJIENEH OT CIIOXKHBIX.

. Tumbl Mozieneli B 3aBUCUMOCTH OT IPUMEHSIEMOTO OTIepPaTopa MOJIEINPOBAHHMS.

. Knaccugukarust Mosienieii B 3aBUCHMOCTH OT BXOHBIX M BBIXOJHBIX ApaMETPOB.
. lenn mpuMeHEHMsI PSIMBIX ¥ 0OPAaTHBIX MOJISIIEH.

. OTnuane Mozesnel MporHo3a OT ONTHMHU3AIHOHHBIX MOJIENIEH.
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Paznen 2

1. B uéM npHHIUNHATBHOE OTINYHE 00BEKTOB C PaclpeeIEHHBIMH ITapAMETPaMH 0T 0OBEKTOB C COCPEIOTOUCHHBIMHU
napaMeTpamu.

2. YTo Ha3BIBAIOT TEMIIEPATYpHBIM TosIeM? UTo Takoe CTalmoHapHOe TeMIiepaTypHoe none? Ha3oBuTe ocoOeHHOCTH
MOJIEJINPOBaHUA PACIPEACICHHBIX IAPAMETPOB B JAHHOM CIIy4ae.

3. HMaiite onpenenenue oneparopy Jlamnaca. Kakyto poib OH UrpaeT B HIOCTPOSHUH MaTeMaTUYecKOl Moaenn?

4. Kakoii ¢pu3nuecKuil CMbICI U 0COOCHHOCTH XapaKTEPUCTHK TEIIOIPOBOAHOCTH?

5. Buasl rpaHUYHbBIX YCIOBHM U1 MaTEMaTUYECKUX MOJIETICH ¢ pacrpeeléHHbIMU apaMeTpaMHU.

6. IIpuBeauTe IpUMep OCHOBHBIX MPHUHIUIIOB METOAUKU MOJIEITUPOBAHHSA OOBEKTOB C paclpeAeIEHHbBIMU TapaMeTPaMH.
7. OOBsICHUTE 3HAYCHNE OCHOBHBIX MaTEMAaTHYECKHX OIEPATOPOB IIPU MaTEMaTHYECKOM MOJICITNPOBAHUH CHCTEM.

8. OcHOBHBIEC TIPOOJIEMBI TIPH peaTn3aIlii MaTEMaTHIECKOH MOJIEIIH C paclpeIeIEHHBIMHU NTapaMeTpaMH.

5.2. Tembl NUCbLMEHHBIX PadoT

Tempbl 3a1aHUI K UCCIIEIOBATEILCKOMY MTPOEKTY MO AUCHUILTHHE «MaTeMaTHyeckoe MOAETHUPOBaHUE OOBEKTOB C pacipeaeEHHBIMU
rapaMeTpammy.

DopMOit OCYIIECTBICHUS U Pa3BUTHS HAYKHU SIBIISICTCS] HAYYHOE UCCIEAO0BAHUE, T. €. H3YUCHHUE C IOMOIIBIO0 HAYYHBIX METOJIOB
SIBIICHUI U IIPOLIECCOB, aHAIM3a BIMSHMS Ha HUX Pa3JIMYHbIX (PaKTOPOB, a TAKKE, H3Y4EHHE B3aUMOJICHCTBHS MEXK/TY SBICHUSIMU, C
IETBI0 OTYYCHHUS yOSIUTEIHHO TOKa3aHHBIX U MTOJIE3HBIX IS HAYKH U MMPAKTHKH PEIICHNUH ¢ MAKCUMAIBHBIM 3 (GEKTOM.

[esrs HAY9IHOTO HCCIEIOBAHMS — OIPEENICHNE KOHKPETHOTO 00BEKTa U BCECTOPOHHEE, JOCTOBEPHOE H3YUCHHUE €T0 CTPYKTYPHL,
XapaKTEPUCTHK, CBS3el HAa OCHOBE Pa3pabOTaHHBIX B HayKe MPUHIUIIOB U METOJIOB ITO3HAHUS, a TAKXKE MOJIyYCHUE TOJIE3HBIX JUIs
JeATENbHOCTH YelIOBEKa Pe3yIbTaTOB, BHEAPEHHE B IIPOM3BOJICTBO C JalbHEHIINM 3((PEeKTOM.

OcHOBO#1 pa3pabOTKH KaXKI0TO HAYIHOTO UCCIIEIOBAHUS ABIISIETCS METOJOJIOTHS, T. €. COBOKYITHOCTh METOJI0B, CIIOCOOO0B, IPUEMOB
U UX OIIpefeeHHas IOCIe0BaTeNbHOCTD, IPUHATAs MIPU pa3paboTke HAYYHOTO UCCIeJOBaHUA. B KOHEUHOM cdeTe, METOHOIOT s —
9TO CXEMa, IIJIaH PEIICHUs IOCTaBIEHHON Hay4HO-HCCIIE0BATEIbCKOM 3a/1auH.

ITporecc HayqHO - HCCIEAOBATENBCKON paOOTHI COCTOUT M3 CICAYIOIINX OCHOBHBIX 3TAIlOB!

1. Br16op TeMbI 1 000CHOBaHHE €€ AKTYaTbHOCTH.

2. CocraBnenue oubanorpaduu, 03HaKOMJICHHUE C 3aKOHOJATENbHBIMU aKTaMH, HOPMATUBHBIMHU TOKYMEHTaMHU U JPYTUMHU




UCTOYHHUKAMM, OTHOCSIIUMHUCS K TeMe IPoeKTa (paboTsl).

3. Pa3paboTka anropurma ucciaenoBaHus, GopMUpOBaHHE TPEOOBaHUH K HCXOAHBIM AAHHBIM, BEIOOD METOJIOB U
MHCTPYMEHTAIBHBIX CPE/ICTB aHAIN3A.

4. Coop pakTHUIECKOTO MaTepuaa 1mo TeMe UCCIICAOBAHMS.

5. O0paboTKa 1 aHATTU3 MOIYYEeHHOW HHPOPMALUK ¢ TPUMEHEHHEM COBPEMEHHBIX METOA0OB aHAJIN3a, MaTeMaTHKO-CTaTHCTUUECKUX
METOJIOB ¥ METOJI0B MOJIETUPOBAHHSI.

6. ®opMyIHPOBKA BEIBOJOB ¥ BEIPAOOTKA PEKOMEHTAITHA.

7. OdopmneHue paboTHI (TPOEKTa) B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMH.

ITpu BBIOOPE TeMBI pabOTHI (ITPOEKTA) MOJIC3HO TAKXKE IIPUHATH BO BHUMaHHUE CIEAyIolye (pakTophl:

- JIMYHBIA HAyIHBIH ¥ MPaKTHYECKHH MHTEpeC 00ydaromerocs;

- BO3MOKHOCTb TPOJOJDKEHHS HCCIICAOBAHUN, IPOBEAEHHBIX B MIPOLIECCE BHIMOIHEHUS HAYIHO-HUCCIEI0BATEIIECKOM
paboThI (IpOEKTa) MO APYrUM AUCLUILIMHAM U HHBIM Hay4YHBIM padoTam;

- HaJlM4ie OPUTHHAIBHBIX TBOPYECKUX HIEH;

- OTIBIT ITyOJIMYHBIX BBICTYIUICHUH, MOKIAI0B, y9acTHs B KOH(EpEHINAX, CeMUHApaXx;

- HAy4YHYIO0 HAIpaBICHHOCTb Kadeapsl U T.1.

Temsr:

. Peanmmzanust MaTeMaTiueckux Mojelieil f{uHaMuueckux cucreM B cucremax CAIIP

. IlocTpoeHne MaTeMaTHIECKOI MOJIEIH «HArpeBa MOJTyOECKOHEUHOTo Tena» B BiOpaHHoM [10

. IlocTpoeHne MaTeMaTHIECKOW MOJIENN «HArpeBa KOHEYHOTO Tela» B BEIOpaHHOM [10

IMocTpoeHne MaTeMaTHUECKOI MOJIETH C pacHpeieIéHHBIMU TapaMeTpaMu 00beKTa B HeaTH3UPOBAHHOII cpeze.

. 'eneparys KOHEUHO - TIEMEHTHBIX CETOK aHAIU3UPYEMBIX OOBEKTOB.

. ITocTpoeHne MaTeMaTHYECKOW MOJICIH HCCIIETyeMOT0 00BEKTa B PEXKIME CHMYJIIINT

. IlocTpoeHne MaTeMaTUUECKONH MOJEIHN ¢ TPAHUYHBIMU YCIIOBHSAMU .

. Co3nanue ueanpbHON MaTeMaTHUECKOM MOIENH ¢ pacipeeéHHBIME HapaMeTpaMm» HCCIIeTyeMOro 00beKTa U ero peanu3anus
Ha BeIOpanHoM [10.
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5.3. ®oHA OLEHOYHBIX CPeICTB

CIIMCOK TECTOBBIX 33JIaHUH 110 AUCITUILIINHE

1. Kakoe Bricka3piBanue Hanbojiee TOYHO ONpeAessieT MOHITHE «MOJIENbY:
1) TOYHAsl KOIUSI OPUTHUHAJA,

2) OpUTHHAII B MUHHATIOPE;

3) o0pa3 opurnHana ¢ HanboJiee MPUCYIIMHI CBOMCTBAMI;

4) HayvalbHBINA 3ambIcen Oyaymero o0bekTa?

2. KoMmrproTepHOE MOIETHPOBAHHE — ITO:

1)mporiecc MOCTPOSHUSI MOJIENIA KOMITBIOTEPHBIMH CPEJICTBAMHU;
2) mpotiecc uccieaoBaHus 00BEKTa C MOMOIIBI0 KOMITBIOTEPHON MOJIEIH;
3) mocTpoeHne MOJICNIN Ha SKpaHEe KOMITBIOTEPA,;
4) pemeHre KOHKPETHOH 3aa49H € IOMOIIBI0 KOMITBIOTEPA.
3. Bep0OanbHOl MOAETBIO SABISETCS:
1) Mmozens aBTOMOOWIIS;
2) cOOpHUK MPaBUII TOPOKHOTO JIBIKCHUS;
3) dbopmyra 3aKkOHA BCEMHUPHOTO TSATOTEHHUS,
4) HOMEHKJIaTypa CIIMCKOB TOBAPOB HA CKIIAJE.
4. MaTeMaTH4eCKON MOJICIIBIO SIBIISCTCS:

1) MozesTh aBTOMOOWIIS;

2) cOOpHUK MPaBUII IOPOKHOTO JIBHIKESHUS,

3) dopmyrna 3aKOHA BCEMUPHOTO TSATOTEHHUS;

4) HOMEHKJIaTypa CIHCKa TOBApOB Ha CKIIaJe.

5. adopMaIimoHHON MOJIENBIO SBISIETCS:

1) Moziens aBTOMOOWIIS;

2) cOOpHUK NPABHII JIOPOKHOTO JBUKCHHUS,

3) dhopmyia 3aKOHA BCEMUPHOTO TSATOTCHHUS,

4) HOMEHKJIaTypa CIHCKa TOBAPOB Ha CKIIAJE.
6. K neTepMHHUPOBAaHHBIM MOJAEISIM OTHOCSATCS:

1) Moaenb caydaitHOro OJTyXKTaHuUs YaCTHIIbI;

2) Mozens (hopMHUPOBAHHUS OUEPENN;

3) Mozens cBOOOAHOTO MaICHUs TeNa B CPEJIe C COMPOTHBIICHUEM;
4) MOJIEIIb UTPBI «OPEIT — PEIIKAY.

7. K cxonmacTuueckuM MOJIEIsIM OTHOCSTCS:

1) Monens NBUKEHUS Tena, OPOIIEHHOTO O/ YIIIOM K TOPU30HTY;
2) Monens OpOyYHOBCKOTO JIBHKEHHUS;

3) MoJieNb TasiHUS KycO4Ka JIbJja B CTaKaHe;

4) Mozenb 00TeKaHUS ra30M KpbUIa CaMOoJIeTa.

8. ITocenoBaTeIbHOCTD TANIOB MOJCITUPOBAHUS:

1) uenb, 00BEKT, MOJCIIH, METO, aJITOPHTM, IIPOrpaMMa, SKCIICPUMEHT, aHAIH3, YTOUHCHUE;




2) uenb, MOJENb, 00BEKT, AITOPUTM, IIPOrpaMMa, IKCIICPUMEHT, YTOYHEHHE BEIOOpa 00BEKTa;
3) 00BEKT, LIeTb, MOZENb, SKCIIEPHUMEHT, IPOrpaMMa, aHaJIN3, TECTUPOBAHHE;
4) 00BEeKT, MOZIEITB, LIEITb, AITOPUTM, METOJ], IPOTPaMMa, FKCIIEPUMEHT.
9. MHyKTUBHOE MOAEIMPOBAHUE [IPEIIONArACT:
1) rUnmoTeTUYECKOE ONMUCAHUE MOJICIIH;
2) peuieHne 3a1a4l METOAOM HHIYKIINY;
3)perreHne 3a1a9M JeTyKTHBHBIM METOJIOM;
4) mocTpoeHue MOJETH KaK YaCTHOTO CIIydasi II00aIbHBIX 3aKOHOB MIPUPOJIBL.
10. lexyKTHBHOE MOJICIIUPOBAHKE IIPEIIONIATACT:
1) rumoTeTHYECKOE ONMCAHNE MOJIEIIH;
2) pemieHne 3a1a4yd METOAOM HHIYKIINY,
3)pelenre 3a1a4u JeJyKTHBHBIM METO/IOM;
4) moCTpoeHUE MOJIEITH KaK YaCTHOTO CITydasi II00aJbHBIX 3aKOHOB MIPUPOIBL.
11. KOMIBIOTEPHBIN HKCIEPUMEHT — 3TO:
1) pemienue 3aga4y Ha KOMIIBIOTEPE;
2) HCcClleIOBaHHE MOJICNHU C TIOMOILBIO KOMITBIOTEPHO! IIPOrPaMMBI;
3) moIKITIOYeHNE KOMITBIOTEpA TSl 00pabOTKH (DU3MUECKUX IKCIICPUMEHTOB;
4) aBTOMaTH3MPOBAHHOE YIPaBICHNE (PU3HIECKUM SKCIEPHMEHTOM.
12. Monenb CBOOOIHOTO MaJCHUS Tea B CPE/Ie C TPEHUEM:
1) ma=mg — kV, m — macca, a- yckopeHue, V — cKopocTb, k — k03¢ HUIHeHT;
2) ma=mg — kX, m — macca, a — yckopeHue, X — nepemenierne, kK — KoappuimenT;
3) ma = mg — kP, m — macca, a — yckopenue, P — nasnenue, k — koadpduruent;
4) ma =mg — kR, m — macca, a — yckopenue, R — mnotHocTb, k — ko3 duiiueHr.
13. Mopens IBIXEHNS Tella, OPOIISHHOTO IO/ YTIIOM K TOPH30HTY B CHCTEME KOOPIUHAT, B KOTOPOH OCh X HalpaBieHa Mo
TOPU30HTY, Y — BEPTUKAJIBHO BBEPX:
1) max = - kVx, may = mg — kVy, VOx = VOcosA, V0Oy = VOsinA, rze ax, ay, VX, Vy -
MPOCKIUH YCKOPEHHS M CKOPOCTH, M — Macca, A — yroi OpocaHus;
2) max = mg - kVx, may = mg - kVy, VOx = VOcosA, VOy = VO0sinA, rze ax, ay, VX, Vy -
MPOEKIUH YCKOPEHHs B CKOPOCTH, M — Macca, A — yroa OpocaHus;
3) max = mg - kVx, may = —kVy, VOx = VOcosA, VOy = VOsinA, rze rue ax, ay, Vx, Vy -
MPOEKIINH YCKOPEHHS M CKOPOCTH, M — Macca, A — yroi OpocaHus;
4) max = mg - kVx, may = mg - kVy, VOx = V0sinA, VOy = VOcosA, rxe rze ax, ay, Vx, Vy -
NPOCKILUH YCKOPEHHS B CKOPOCTH, M — Macca, A — yroa OpocaHusl.
14. Mopenb IBHXKECHUST HEOSCHOTO Tella OTHOCUTEIbHO 3eMJIH (TUTOCKHIN Ciiydaid):
1) d2x/dt2 = -GMx/ ; d2x/dt2 = -GMy/ ; tne G — rpaBUTaIlIOHHAs TOCTOsTHHAsT, M — Macca 3eMJIH, X, Y - KOOPIUHATHI TeTa;
2) dx/dt =-GMm/ ; dy/dt = -GMnV/ ; rae G — rpaBUTalMOHHAS MOCTOsIHHAS, M — Macca 3emiin, X, y - KOOpAMHATHI Tella, m — Macca
Tena;
3) d2Vx/dt2 = -GMVx/ ; d2Vy/dt2 = -GMVYy/ ; rne G — rpaBuTanimoHHas moctostuHas, M — Macca 3emiin, VX,Vy — CKOpOCTh Teda;
4) d2x/dt2 = -GM/mx2 ; d2y/dt2 = -GM/my?2 ; rne G — rpaBUTaINOHHAsA MOCTOSHHAsA, M — Macca 3eMiH, X, y - KOOpAWHATHI TeJa,
m — mMacca Tena/
15. Inst kpaeBo# 3a7a9¥ TEIUIONPOBOIHOCTH B OHOMEPHOM CTEP)KHE, KOHIIBI KOTOPOTO UMEIOT KOOpIUHATEI X =0 ux =L, B
ClTydae, KOT/Ia Ha TpaHMIax 3a/laHa TeMIIepaTypa, ypaBHEHHE TEIIONPOBOIHOCTH JOMONHAIOT TPAHUYHBIMH YCIIOBUAMH BHIA (U(X,t)
- TeMIeparypa B CTepXKHe):
1) u(0,t) = 0; u(L,t) = 0;
2) u(0,t) = TO; u(L,t) = TL;
3) w/ x=TO0; v x=TL;
4) u/ x=0; v x=0.
16. 11t kpaeBoH 3a7a9H TEIUIONPOBOIHOCTH B OTHOMEPHOM CTEP)KHE, KOHIIBI KOTOPOTO UMEIOT KOOpIUHATEI X =0 ux =L, B
ClTy4ae, KOT/1a TPAHHITH! TeTION30MPOBAHEL, YPaBHEHHE TEIIONPOBOIHOCTH JOMONHAIOT TPAHUYHBIMA YCIOBISIMHU BHIA (U(X,t) -
TeMIlepaTypa B CTepiKHe):
1) u(0,t) = 0; u(L,t) = 0;
2) u(0,t) = TO; u(L,t) = TL;
3) w/ x=TO0; v x=TL;
4) u/ x=0; v x=0.
17. Inst kpaeBOH 3a1a9¥ TEIUIONPOBOIHOCTH B OTHOMEPHOM CTEP)KHE, KOHIIBI KOTOPOTO HMEIOT KOOpIUHATEI X =0 x =L, B
ClTyJae, KOT/Ia Ha TpaHMIax 3a/aH TeIUIOBOH IIOTOK, ypaBHEHHUE TEIUIONPOBOAHOCTH JOTIOIHSIOT IPAaHHIHBIMH YCIOBHAMHE BUA (U
(x,t) - Temmeparypa B CTep>KHE):
1) u(0,t) = 0; u(L,t) = 0;
2) u(0,t) = TO; u(L,t) = TL;
3) u/ x=Q0; w x=QL;
4) u/ x=0; v/ x=0.
18.luckpeTHast MOJICITb YHCICHHOCTH OIYIISIMHI, 3aBUCSIICH B OCHOBHOM OT YHCTOHW CKOPOCTH BOCIIPOM3BOJICTBA (0€3 yJeTa
BHYTPHUBHIOBOH KOHKYPEHINH, R — CKOPOCTh BOCIIPOU3BOJICTBA):
19.luckpeTHast MOJIENb POCTA MOMYIIALNH, OTpaHHYCHHAsI BHYTPUBUIOBOH KOHKypeHIHei (R — ckopocTs BOCIIPOU3BOJICTBA, a,b —
K03 PHITUEHTBI):
20.HenpeprIBHAsT MO/IENb YUCICHHOCTH TTOIYIISIINHN, O3 ydeTa BHYTPUBHIOBOH KOHKYPEHIIUH (I — CKOPOCTh pOCTa YHUCIeHHOCTH, K
— TIpeebHAs IIOTHOCTD HACHIIICHHS):
21.HemnpepsiBHas (JIorudeckas) MOAEIb YUCICHHOCTH MOMYJISLMNA C y4eTOM BHYTPUBHIOBON KOHKYPEHLIMH (T — CKOPOCTB pojia




YUCIIEHHOCTH, K — IpesienbHas I0THOCTD HACKIIICHNS):
22. Mognenb MeXBUA0BON KOHKYPEHIIUH IS CITydasi IBYX MOMYIALUNA C YUCIEHHOCTbIO U (, - BPOXKJEHHBIE CKOPOCTU POCTa
MOMYISIINH; , - IpeaelbHbIE TNIOTHOCTH HACBIIIEHHS; , - KO3()(UINEHTH KOHKYPEHIINH):
23.Mopenb MEXBUIOBOH KOHKYPEHIINN «XUITHUK-KepTBa» (N1, r, a-4MCIeHHOCTh, CKOPOCTh POCTa B KOI(DPHUIIMEHT CMEPTHOCTH
NOMYJISIIKH >kepTBbL; N2, b, q-4UCIEHHOCTD, 9)(HEKTUBHOCTD AOOBIUN M KOAPPHULIUEHT CMEPTHOCTH MOMY/SLMU XUIITHUKA):
1) dN1 /dt=rNI - aNIN2, dN2 /dt=bN1 —gN2;
2) dN1 /dt=rN1-aNIN2, dN2 /dt=ab NIN2 —qN2;
3) dN1 /dt=rNI1(N1-N2-aN2), dN2/dt = aN2 (N1-N2-qN1);
4) dN1 /dt=r1NI - aN2, , dN2/dt=bN1 —gN2.
24. B umutanuonHoi moaenu «Kuzuby (. Konseil) konnuecTBo
CTAI[OHAPHBIX KOH(UTYpaIIHii:
1) 2; 2) 3; 3) 4; 4) 6onee 10.
25.KommbIoTepHast MOJIENb «OYepe/ib» HE MOXKET ObITh MPHUMEHEHA JUIsl ONITHMH3ALNY B CICAYIOIIHNX 3a/1a4ax:
5) oOCITy’)KMBaHHE B MaraswHe,
6) TeneOHHAs CTAHIINS;
3) KOMIIBIOTEPHAS CETh C BBIJEICHUEM CEPBEPOB;
4) cTIOpTHBHBIE COPEBHOBAHMSI.
26. B Mmozenu «odepensy» CITydaiHbIH Iporiece GOpMHUPOBAHUSA OUEPEaHN SIBISICTCS:
1) MapKOBCKHM;
2) HEMapKOBCKHUM;
3) IMHEWHBIM;
4) KBa3HCTalIMOHAPHBIM.
27. Inst MOAEAUpPOBaHUS OUepeNU MEHee BCEro MOAXOIUT pacipeieeHHe JNINTEIbHOCTH OXKUIaHHs:
1) paBHOBEPOSTHOCTHOE;
2) myacCOHOBCKOE;
3) HOpMaJIbHOE;
4) 5KCIIOHEHINAIILHOE.
28. Iycts aBTOOYCHI ABHUTar0TCS MHTEpBaoM B 10 MuHyT. KakoBo cpemHee BpeMs 0XKHUIaHHS TPAHCIIOPTA Ha OCTAHOBKE NPH
HAJIMYHY OJHOTO MapIIpyTa:
1) 10 muH;
2) 0 muH;
3) 5 mus;
4) He onpeneneHo?
29. Ilycth aBTOOYCHI ABHraroTcs MHTEpBaNoM B 10 MuHyT. KakoBo cpeaHee BpeMs 0>kUAaHHs TPAHCIIOPTa Ha OCTAHOBKE MPU
HAJIYHMH IByX MapIIpyTOB:
1) 5 muH;
2) MeHee 5 MuH;
3) Gosee 5 muH;
4) 10 mun?
30. MeTonoMm ciayuaiiHbix ucnbelTanuii (Metoq MonTte-Kapiio) HeBO3MOKHO BBIYHCIIHTS:
1) gucino m;
2) TuToma b,
3) uncna GuboHauywm;
4) KOpeHb YpaBHEHHUSI.

Crucok 3aga4 co CBOOOIHO KOHCTPYHPYEMBIM OTBETOB.

1. PaccMaTpuBaeTcs TpyOUYaThlii XHMHUYECKHI PEakTOp, B KOTOPOM B Pe3yJbTaTe H30TEPMHUUESCKOM PeakIiy IIepPBOro MOpsaKa
MIPOMCXOJINT MpeoOpa3oBaHKe BXOJIHOTO peareHTa A B BBIXOJHOW B. FIMeeT MecTo KOHBEKTHBHEIH MEPEHOC BEIIECTBA BAOJIb TPYObI
u muddysus. TpeOyercs onpenenuts JIUHY peakTopa L, oGecrieunBaromyto Ha BBIX0/I€ IOTHOE IPeoOpa3oBaHUE BXOAHOTO
peareHra.

2. [TocTpouTh MaTEMATHUECKYIO MOAETH [T KAYECTBEHHOTO UCCIIEIOBAHHS U3MEHEHUH (POPMBI TITOCKOH TPaeKTOPHH IBIKEHHS
aKTUBHOM TOYKH 1OJ JEHCTBUEM LIEHTPaIbHON CHIIbI IPUTSHKEHUS, IOCTOSIHHOM CHUJIbI BO3MYILEHU, HAallpaBJIEHHOM B/10JIb OcH X U
KpaTKOBPEMEHHOU pPEaKTUBHOM CHIIBI.

3. Haiftu onTuMansHOE MPOJIOIBHOE pacipenereHe MOMEHTA HHEPIHH CEUeHUH Oanku, odecrednBaromniee AT 3a1aHHOH
Harpy3ku MUHUMYM e€ MaKCUMaJILHOTO ITpOruoa.

4. HaliTu MOIIHOCTY U IOJ0XKEHUE 3aJaHHOTO KOJIMYECTBA | TOUEUHBIX HICTOUHUKOB YHEPTUH, KOTOPBIE B ILIOCKOH MPSIMOYTOJIbHOU
o0s1acTi MoJAepKUBAIOT PaBHOMEPHOE, CTALIMOHAPHOE TEMIepaTypHOe MoJe 3alaHHOH BenuuuHbl T. FIMeeT MecTo OTTOK dHEpruu
Yyepe3 Hapy)KHYIO TPaHUIly OOJIacTH.

5. TpebyeTcss ONTUMU3UPOBATH XAPAKTEPUCTHKH TOUCUHBIX HCTOYHUKOB 3HEPTUH, 00ECIEUNBAOINX PAaBHOMEPHOE CTAllMOHAPHOE
TeMIIEpaTypHOE 110JIe BeNUYUHbI T B MPOU3BOIBHOM MIIOCKON 06JacTH S ¢ pasIUYHBIMU TPAHHYHBIMU YCIOBHSAMH Ha OTIEIBHBIX
y4yacTkax €€ rpaHuipl .

5.4. IlepeyeHb BH/10B OLICHOYHBIX CPEICTB




3aganust co cBoO0gHO KoHCTpynpyeMbiM oTBeToM (CKO) mpenmnonaraet cocTaBleHHE pa3BepHYTOT0 OTBETA HA TCOPETHIECKHUH
BoIpoc. 3aanue ¢ BeIOopoM BapuaHTa oTBeta (OB, B 3a/1aHNM TaHHOTO THUIIA NIPEAIaracTcs HECKOJIbKO BAPUAHTOB OTBETA, CPEIH
KOTOPBIX BEpHBIH. 3amaHuns co cBOOOIHO KOHCTpynpyeMbIM otBeToM (CKO) mpearmomnaraer cocTaBieHIe pa3BepHYyTOr0 OTBETA,
BKJIOYAOIIETO MOJTHOE PEIICHHE 3a/[a9H C TIOSICHCHUSMH.

6. YHAEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHAs JIMTEpPaTypa

ABTOpBI, COCTaBUTEIHN

3arnaBue

W3nmarenscTBO, TOI

JI1.1 | Cemaxkun U. T, [IporpamMmMupoBanue, YUCICHHBIE METOABI 1 Mocksa: KnoPyc, 2021, URL:
Pycaxosa O. JL., MaTeMaTHYeCKOe MOJICIUPOBaHue: YueOHoe https://book.ru/book/940464
Tapynus E. JL., nocobue
Mkapamyra A. I1.
JI1.2 |Boaruna O. A., MaremaTrueckoe MOJIEIMPOBAHNE Mocksa: KnoPyc, 2022, URL:
Iyman I'. U. 9KOHOMHUYECKUX MPOLIECCOB U CUCTEM: YUueOHOe https://book.ru/book/941747
nocobue
JI1.3 | Ammxmun B.H., BBenenue B MmaTeMaTnieckoe MOIeIMpPOBaHHE: Mocksa: Uznatensckas rpymma "Jloroc", 2020,
I'mtman MLB. Y4eOHOe mocobue URL: http://znanium.com/catalog/document?
id=367350
JI1.4 | Yemonypos B.T., duznueckoe U MaTeMaTHueckoe Mogenuposanue | Mocksa: OOO "HayuHo-u3AaTeNbCKUi LIEHTP
JIutBunosa D.B. CTPOUTENBLHBIX CUCTEM: Y4eOHOEe TTOco0He HUH®PA-M", 2021, URL:
https://znanium.com/catalog/document?
1d=373699
JI1.5 |Konomeituenko A.C., |MaremaTrieckoe MOAEIUPOBAHHE U Mocksa: OOO "Hay4yHO-U31aTETbCKHIA HEHTP
Kpaguenko 1. H., MPOCKTHPOBaHKE: YueOHoe mocoone NH®PA-M", 2021, URL:
Crasues A.H., https://znanium.com/catalog/document?
Ilomyxun A.A. 1d=376049
6.1.2. JlonosiHuTeEIbHAS JIUTEPATYpa
ABTODBI, COCTaBHTEITH 3arnaBue W3znarenbcTBO, roj
JI2.1 | Mommnckuit A. U. MaremaTrueckoe MOJCIMPOBAHNE XUMUKO- Mocksa: KuoPyc, 2021, URL:
TEXHOJIOTHUECKUX U OMOTEXHOJIOTHICCKHX https://book.ru/book/941485
MpoIIeccoB: YUeOHUK
JI2.2 |Kucenes B. B., MaremaTnueckoe MOAETUPOBaHNE COLUATBHO- Mocksa: KuoPyc, 2021, URL:
T'onuapenko B. M. 9KOHOMHUYECKHUX MporeccoB (MeToabl https://book.ru/book/938233
ONTHMAJIBHBIX PEIICHUI): Y 4eOHUK
JI12.3 | Opnosa U.B., buu DKOHOMHUKO-MaTeMaTHYECKOE MOAEIUPOBAHUE: MockBa: Byzoscknit yaeonnk, 2020, URL:
M.T. [MpakTudeckoe mocobue 1Mo pemeHnto 3aaad B http://znanium.com/catalog/document?
Excel u R id=347314
JI2.4 | Bacunskos 10.B., MatemaTnyeckoe MOAEIUPOBaHNE 00BEKTOB U Bonorna: Undpa-Unxenepus, 2020, URL:
Bacunbkosa H.H. CHCTEM aBTOMATHUYECKOTO yrpanieHus: YdueoHoe | http://znanium.com/catalog/document?
nocobne 1d=361654
JI2.5 |IIuckaxosa T.B., Marematadeckoe MOACIUPOBAHNE OOBEKTOB U Kpacnosipck: Cubupckuii dpenepanbHbIH
JHonnosa T.B. CHCTEM YIpaBIeHUs: YueOHoe mocobue yHusepcutet, 2020, URL:
http://znanium.com/catalog/document?
1d=380517
6.2. DiIeKTPOHHBIE yueOHbIe U3JaHHA U 3JICKTPOHHbIC 00pa30oBaTe/IbHbIE PECypPChl
31 |HnaTepuer yauBepcureT nHMopMarmoHHex TexHomoruit MHTYUT [DnektporHSIt pecype]. - Pexxum mocrtyma:
https://www.intuit.ru/studies/courses
D2 | DnekTpoHHas OMbIMOTeYHast cucteMa Znanium [ DneKTpoHHBIH pecypc]. - Pexum moctymna: http://znanium.com/
33 | DnexTponHas 6ubnuoreunas cuctema Ibooks [DnexrponnsIii pecypc]. - Pexxum mocrtyma: http://www.ibooks.ru
34 | DnextponHas 6ubnuoreunas cuctema BOOK.ru [DnexTpoHHsIH pecype]. - Pexum noctyma: http:/www.book.ru
35 | Onexrponnsle pecypesl Akagemun UMCUT [Onextpornslii pecypc]. - Pexxum mocrtyma: http://eios.imsit.ru/
6.3.1. JIulieH3MOHHOE ¥ CBOGO/IHO paclpocTPpaHsieMoe MPOrpaMMHoe o0ecreyeHne, B TOM YHcJIe 0Te4eCTBEHHOT0
NMPOU3BOJCTBA
6.3.1.1 | Windows 10 Pro RUS Omnepanunnnas cucrema — Windows 10 Pro RUS Tloamucka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021
6.3.1.2 | 7-Zip ApxuBatop 7-Zip IIporpammuoe obecrneyenue no aunensun GNU GPL
6.3.1.3 | Google Chrome Bpay3ep Google Chrome IIporpammuoe obecnedenue no muuersun GNU GPL
6.3.1.4 | Mozilla Firefox Bpayzep Mozilla Firefox IIporpammHuoe obecnieuenue no nurensud GNU GPL




6.3.1.5

LibreOffice Oc¢ucnsrit maket LibreOffice ITporpammuoe obecneuenue no muien3uu GNU GPL

6.3.1.6

Notepad++. TekroBrlii penaktop Notepad++. [Iporpammuoe obecniedenue no nunensuu GNU GPL

6.3.1.7

MS Visual Studio Pro 2019 Cpena pa3pabotku Microsoft Visual Studio Professional 2019 TToanucka Microsoft Imagine
Premium — Order Ne143659 ot 12.07.2021

6.3.1.8

Maxima Maremarudeckuii maket Maxima ITporpammuoe obecrnieuenue o sutersun GNU GPL

6.3.1.9

SMath Studio IIporpaMma assi BEIYHCICHHS MaTeMaTHIECKUX BBIPAKCHUHN U ITOCTPOCHUS TpaduKoB GyHKIUi
IIporpammuoe obecniedenune o aurersnd GNU GPL

6.3.2. Ilepeyennb npodeccnoHaIbHBIX 023 JAHHBIX M MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

Konexc — IIpodeccronansHple cipaBodnble cucTeMbl  https://kodeks.ru

6.3.2.2

POCCTAHIAPT denepanbHoe areHTCTBO 110 TEXHUYECKOMY PETYITHMPOBAHUIO U METPOJIOTHH
https://www.gost.ru/portal/gost/

6.3.2.3

HCO MexayHapomHasi OpraHH3aIist [0 CTaHAapTU3anuu https:/www.iso.org/ru/home.html

6.3.2.4

ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML

6.3.2.5

ARIS BPM Community https://www.ariscommunity.com

6.3.2.6

Global CIO Odunmansusiit mopran UT-mupekropos http://www.globalcio.ru

6.3.2.7

Koncynerant [Imoc  http://www.consultant.ru

7. MTO (o6opyroBaHue U TEXHHYECKHE CPEACTBA 00y4eHUsT)

Ayn HanmenoBanue T10 OcHarlenue
120 Jlabopatopus«IIpo | Windows 10 Pro RUS 20 mocatouHBIX MECT, pabouee MEeCTO MPerno1aBaTels
rpaMMHast 7-Zip 20 xommbiotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
UH)KEHEpUs U Google Chrome 2933 16I'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
pa3paboTka Mozilla Firefox GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
MIPOrPaMMHOTO LibreOffice 40 monuTopoB Samsung S24R350FHI 23.8"
obecrieueHusI. LibreCAD 20 UBIT CyberPower UT650EG
[Momuron kubep- Inkscape 20 KOMITJIEKTOB KJIaBUATypa+MbIIlb
CIIOPT». Notepad++. 20 rapautyp Defenfer G-320
ITomemmenue mis 1C:Ilpeanpusitue §. Kommiaekr 1 HeynpasnsieMslit kommyratop TP-LINK TL-SG1024D
IIPOBEICHUS Kaspersky Endpoint Security 1 Nurepaxtusnas nanens EliteBoard LR-75UT40i7
3aHATHIA MS Access 2016
JIEKIIMOHHOTO MS Project Pro 2016
THIIA, MS SQL Server 2019
CEMHHAPCKOI0 MS SQL Server Management
THIA, KyPCOBBIX Studio 18.8
pabot (kypcoBbix | MS Visio Pro 2016
MPOEKTOB), MS Visual Studio Pro 2019
TPYIIOBBIX U Anaconda3
WHAMBUAYaTbHBIX | Blender
KOHCYJIbTaIUH, Gimp
TEKyLIEro Maxima
KOHTPOJISI U Oracle VM VirtualBox
MIPOMEXYTOYHON StarUML V1
aTTecTaluy, Oracle Database 11g Express
camoctosiTenbHoil | Edition
paboTHI. IntelliJ] IDEA
JetBrains PhpStorm
JetBrains WebStorm
Adobe Reader DC
NetBeans IDE
ZEAL
SMath Studio
Klite Mega Codec Pack
201 ITomemenwne mis 7-Zip 32 mocaJ0ouHBIX MECTa, MPEro1aBaTeIbcKoe MECTO, 10CKa,
IIPOBEICHUS Google Chrome MYJIBTUMEIUHHBIN IPOEKTOP (IIEPEHOCHOH), IEpEeHOCHOH
3aHATHHA LibreOffice HOYTOYK
JICKIIMOHHOTO
THIIA,
CEeMUHAPCKOTO

TUIA, KyPCOBBIX
paboT (KypcoBBIX
MIPOEKTOB),
TPYIIIOBBIX U
WUHAMBUAYaIbHBIX
KOHCYJIbTallUH,




TEKyLIEro
KOHTpOJISI U
IIPOMEKYTOUHOM
aTTeCTaluH.
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Kadenpa
MaTeMaTHKH 1
BBIYHCITATEIHHON
TEXHHUKH.
CrneunanbHoe
MOMEIICHUE JUTs
XpaHeHUs U
npodumakTHIecKor
0 obOciTyKUBaHUS
y4eOHOTO
obopynoBaHHS

7-Zip

Mozilla Firefox

LibreOffice

Kaspersky Endpoint Security
Adobe Reader DC

Klite Mega Codec Pack

Java 8

PDF24 Creator

Etxt Antiplagiat

Microsoft Windows 10 PRO x64
DSP OEM

MS Office Professional Plus 2007

Cuctemnsrii 610k H310CM-DVS P 1.30\Intel(R) Pentium(R)
Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
Monurop

IIpuntep HP LaserJet 1018

M®YV Brother DCP-L2540DNR

124

Knacrepnas
naboparopus
CepBepHBIN LIEHTP
CrenuansHoe
MOMEIICHUE IS
XpaHeHUs 1
npodumakTHIecKor
0 obciTyKUBaHUS
y4eOHOT0
o0opynoBaHUS

7-Zip

Mozilla Firefox

Oracle Database 11g Express
Edition

Java 8

Kaspersky Endpoint Security 11
Windows Server 2003 R2 Standart
Open SuSe Linux

MySql Server Community
Windows Server 2016 Standard
CepBep aIMUHUCTPUPOBAHHS
Kaspersky Security Center
YMKK «TenekoMMyHUKAIMK U
ceTn»

YMKK «KommyTtaTopsl
JIOKaNBHBIX CETEeH

YMKK «OnexTpoTexHuka u
JNEKTPOHHUKA

YMKK «HHpopMannoHHbIE
CHCTEMBI B 9KOHOMUKE

YMKK «KoprniopaTtusHsie
HH(POPMALMOHHBIC CHCTEMBD)
YMKK "MonenupoBanue
JTAHHBIX)

YMKK "O06BekTHO-
OpPHEHTHPOBAHHBIC TEXHOIOTHI
YMKK «HpopMannoHHEBIe
TEXHOJIOTHI)

YMKK «¥Ynpasnenue 6azamu
JTAHHBIX)

YMKK «CeteBbie
“H(POPMALIMOHHBIE TEXHOIOTUN
YMKK «TeopeTnuecknue 0OCHOBBI
HH)OPMATHKI»

YMKK "OCHOBBI aNrOpuTMH3AIHN
U IIPOrPaMMHPOBAHUS

JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
SunnoH 11 “Kpeno-nuanor”
Cucrema yTnaBieHuUs
XpaHuJuILeM AokyMeHToB “Kpeno
-nuanor”’

Hentp ynpasnenus [10 Kpeno
MS SQL Server 2016

Apache HTTP Server

Croiika cepBepHas

VYnpasmsromuii y3en knactepa [SO0PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\WD5001ABYS 1 mt.

PaGounit y3en knactepa ISOOPX-S5380\ Xeon E5345\ DDR-2-
667-8192Mb\WD800JD\ - 16 it

CepaepHnblii y3en Spectrus ISO0PX-S5380\ Xeon E5345\ DDR-
2-667-8192Mb

Cepsepnsiii y3en DEXUS II IS00PX-S5380\ Xeon ES5345\
DDR-2-667-8192Mb\

KommyraTop DLink

Kommyratop DLink

Cepaepubiii y3en SuperMicro 1U6019PMT\Xeon silver 4108
\8xDDR4 8Gd\ - 2 mr

CeteBoe xpaHmHie faHHEIX Synology DS-418 1 mr.
MonuTop Acer V193 1 .

[ITka¢ 2-x ABEpHBII apXUBHBIN METAILT. - 21T

Crmmar cucrema AirWell 1 .

Cmur-cuctema Lessar 1 .

Cucrema xontpodst goctyna CKAT 1200 U7 1 mr
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ITomemenue oisa

Windows 10 Pro RUS

19 I0CagOYHBIX MECT, pa6oqee MECTO IIperoaaBaTeIAa




IIPOBECHUS 7-Zip 19 xomnsrotepoB H110M-S2-C/INTEL Pentium G4400/DDR4
3aHATHHA Google Chrome -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKIIMOHHOTO Mozilla Firefox AR9287 Wireless
THUIA, LibreOffice 19 monutopoB LG Flatron 1718s
CEMHHAPCKOT0 LibreCAD 19 KOMITIEKTOB KJIaBUATypa+MbIIlb
THIIA, KyPCOBBIX Inkscape 1 meynpasnsiemsiit kommytarop TP-LINK TL-SG1024D
pabot (kypcoBeix | Notepad++.
MPOEKTOB), 1C:Ilpeanpustue 8. Kommext
IPYIIOBBIX U Kaspersky Endpoint Security
uHAMBUAYaNbHEIX | MS Access 2016
KOHCYJIbTALUH, MS Project Pro 2016
TEKYILEero MS SQL Server 2019
KOHTPOJIA U MS SQL Server Management
MIPOMEXYTOUHOH Studio 18.8
aTTecTaluu, MS Visio Pro 2016
camocrosiTernbHol | MS Visual Studio Pro 2019
paboTHL. Blender
Gimp
Maxima
Oracle VM VirtualBox
Oracle Database 11g Express
Edition
IntelliJ IDEA
JetBrains PhpStorm
JetBrains WebStorm
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE
ZEAL
Klite Mega Codec Pack
123a CnenuansHoe 7-Zip Cucremnsrii 6ok AMD FX-8120 1ot
MOMEUICHUE JUIs Google Chrome Cucremnsrit 010k Intel Core 2 CPU 4400 1.
XpaHeHUs 1 LibreOffice Monwurop “LG L1718S” 1 mr.
npodumaktrdeckor | Notepad++. Momnwutop “BENQ CL2240” 1.
0 OOCITY>KHBAHUS Oracle VM VirtualBox Momnwurop “SAMSUNG 740m” lmr.
y4e6HOTO Adobe Reader DC Habop ncarpymenTos 1 mt.
o0opynoBaHUs ZEAL IMasnpHas cranmus Lukey 902 1 mT
Klite Mega Codec Pack Ipuatep SAMSUNG ML-1665 1 .
Windows 7 Pro IMpuarep SAMSUNG ML-1615 1 mt.
CDBurnerXP Kommytatop D-Link DES-1005D 1 .
Java 8 Poytep Keenetic Lite (KN-3110)1 mmr.
PDF24 Creator Masmpauk 40 Bt gep/pyuka 1 mr.
CCleaner Jlammna HacTonbHas | wwrT.
Konconp Kaspersky Security Cron 1-tym060BbI# 1 1T,
Center Cromn 2 TyM60BBIH | mmIT.
Kaspersky Endpoint Security 11 Cron o(hUCHBIN KOMIBIOTEPHBIN 1 mIT.
ITAPYC-bromxer 8.5.6.1 CTONMK KOMITBIOTEPHBIN 1 MIT.
Microsoft Office 2007 Professional | Cton 1-TyOOBBIH ¢ BepXHEW MpUCTaBKOM 11IT.
Plus Crynbs TKaHEBbIE HA METAJIOKapKace 211T
10-Strike File search pro Cryn nepeBsiHHBIN 1T
10-Crpaiix CxanupoBanue Cetn ITeutecoc “SUPRA 1800W” 1 .
10-Crpaiix M HBeHTapu3anus Hlypymosept “Hitachi ds12dvf3” 1 mr.
Kommsrotepos Be6-kamepa Logitech HD WebCam C525 1280*720 MicUSB -
4 wr
Iepdopatop I'pan-M 1 mir.
Muxpogon Yanmai R933 — 2 mr
Hoyt0yk Asus X541U — 1 mr
IIpoextop Cactus CS-PRO.02B.WXGA-W — 1 mir.
IIpoextop Acer QNX1310 — 2 mt
301 ITomemenune nis 7-Zip 81 nmocagouHoe MecTo, MpenoaaBaTeNIbCKOe MECTO, 10CKa,
IIPOBEICHUS Google Chrome MYJIBTUMEIUHHBIN poekTop (infocus), 3xpaH, nepeHOCHOH
3aHATHHA LibreOffice HOYTOYK
JICKIINOHHOTO
THIIA,
CEeMUHAPCKOTO

THUIIa, KYpCOBBIX




paboT (KypCOBBIX

MIPOEKTOR),
IPYNHOBBIX U
WH/IMBUYaTbHBIX
KOHCYJbTalUH,
TEKYILETO
KOHTPOJIS
IIPOMEKYTOUHOM
aTTEeCTallUH.

208 Jlaboparopus Windows 10 Pro RUS 19 nocamouHbIX MeCT, pabodee MECTO MPENoaaBaTes,
OnekTpoTrexHukd, | 7-Zip 10 xommerotepoB H97-PLU/INTEL i5-4460/DDR3-1333-
JJIEKTPOHUKH U Google Chrome 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
CXEMOTEXHHUKH. Mozilla Firefox PCle GBE
ITomemenue s LibreOffice 1 xommerotep PSP41T-LE/INTEL Core2Duo E-6700/DDR2-
MPOBEICHUS LibreCAD 667-2I'6/ WD800JD/GF-9500 GT/ Realtek PCle GBE
3aHATHIA Inkscape 10 monutopos Philips 274E5QSB 27~
JIEKIIMOHHOTO Notepad-++. 1 monuTop Samsung SyncMaster E1720
THUIA, Kaspersky Endpoint Security 11 KOMIUIEKTOB KJIaBUATypa+Mblllb
CEMHHAPCKOI0 MS Access 2016 1 mpuntep HP LaserJet 1018
THTIA, KyPCOBBIX MS Project Pro 2016 1 kommytarop Heynpasnsiembiii DES-1016D
pabot (kypcoBeix | MS SQL Server 2019 1 BecnipoBoHas Touka noctyna Apple Air Base Station
MIPOEKTOB), MS SQL Server Management MesxaucunminHapHas 1abopatopHas crannust NI ELVIS I u
TPYIIIOBBIX U Studio 18.8 IO Circuit Design Suit JTabopaTopust CXeMOTEXHUKU
WHIUBUAYATbHBIX | MS Visio Pro 2016 (HeoOxoaumo Hanmuuue 1ad. ctaniuu ELVIS) [Ipaktukym no
KOHCYJIbTaIUH, Blender IU(POBEIM IEMEHTAM BBIYUCIUTENBFHON N HHPOPMaHOHHO-
TEKYILEro Gimp M3MEPUTENFHON TEXHUKH (HE0OX0ANMO HAINYHE
KOHTPOJIS U Maxima naboparopHoii craniuu ELVIS) Jlabopatopus
IIPOMEKYTOUHOM Oracle VM VirtualBox MIPOCKTUPOBAaHHE NU(PPOBHIX YCTPOHCTB M IPOTPAMMHUPOBAHHS
aTTeCTaIUH. Oracle Database 11g Express I[UINC (reobxoaumo Hanmaue gadopatopHoi crannun ELVIS)

Edition Kommnekt akceccyapoB NI myRIO Starter Accessory Kit
IntelliJ IDEA (ommronansHO) Komrutekt akceccyapoB NI myRIO
JetBrains PhpStorm Mechatronics Accessory Kit Kommiexr akceccyapos NI
JetBrains WebStorm myRIO Embedded Systems Accessory Kit Axagemmueckas
Autodesk 3ds Max 2020 munensus NI LabVIEW. Arduino Robot.

Autodesk AutoCAD 2020

Adobe Reader DC

Diptrace

Autodesk EAGLE

Arduino Software (IDE)

NetBeans IDE

ZEAL

NI LabVIEW Full

202 ITomemenwne nis 7-Zip 70 mocago4YHBIX MECT, MPENOaBATEIbCKOE MECTO, IOCKa,
IIPOBEICHUS Google Chrome MYJIBTHUMETUHHBIN IPOEKTOP (IIEPEHOCHOH), MePEeHOCHOH
3aHATHIA LibreOffice HOYTOYK
JEKI[IOHHOTO
THIIA,

CEMHHApPCKOro

THIA, KypCOBBIX
padoT (KypcoBBIX
MPOEKTOB),
TPYHIOBBIX U
WHIUBHIYalbHBIX
KOHCYJIbTaLUH,
TEKYILETO
KOHTPOJISI U
IIPOMEKYTOUHOM
aTTeCTaluH.

8. METOMYECKHE YKA3AHMUA /U1 OBYYAIOIIUXCSA IO OCBOEHUIO JUCHHUIIJIMHBI (MOAY JISA)

B cootBerctBru ¢ TpeboBanusiMu GTOC BO mo HampaBieHUIO MOATOTOBKH Pean3alisi KOMIETEHTHOCTHOTO TIOAX0/1a
MpeIycMaTpUBAET UCIOJIb30BaHKUE B YUeOHOM MPOLIECcCe aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHATHI (pa3bop
KOHKPETHBIX 33714, IPOBE/ICHNE OJIMI-OIPOCOB, HCCIIEIOBATENbCKUE paOOThI) B COUCTAaHUH C BHEAYJUTOPHOH paboTOi C IIeNbI0
(hopMupoBaHUS U Pa3BUTHS MPO(YECCHOHATFHBIX HABBIKOB 00YJaIOIINXCSL.

JlexuuoHHsIe 3aHATHA gononusorcs [13 u pazmuaaeiMu popmamu CPC ¢ yuebHoM u HaydHOU uTepaTypoil B mporecce Takoit
PaboThI CTYJCHTHI IPUOOPETAIOT HABBIKK (TIIIyOOKOTO UTCHUS» - aHAJIN3a U UHTEPIIPETALNK TEKCTOB 110 METOIOJIOTHH M METOIUKE
JVICITUTTIAHEL.




Y4eOHBIi MaTepHall 110 JUCHHUILIINHE « BBICOKOIPON3BOAUTEIHBIE BEIYUCIUTENBHBIC CHCTEMBD». Pa3eieH Ha JIOTHIeCKU
3aBepILICHHbIE YacTh (MOJLYIIH), OCIIE U3Y4EHHMs!, KOTOPBIX MPeaycMaTpUBaeTcs aTTecTalys B (JopMe IMCbMEHHBIX TECTOB,
KOHTPOJIBHBIX PadoT.

PaboTs! onieHuBaoTCA B Oajnax, cyMMa KOTOPBIX JTaeT PEUTHHT KaXI0Tro o0ydaromerocs. B 6amrax oneHrBaoTCS HE TOIBKO
3HAHUS U HABBIKU O0YJarOMIMUXCsl, HO ¥ UX TBOPYECKHE BO3MOXKHOCTH: aKTHBHOCTb, HEOPAHHAPHOCTD PEIICHUI OCTaBIEHHBIX
npo6aem. Kaxplii Motyiib ydeOHOM AUCIUIUIMHEI BKIIIOUaeT 00s3aTeNbHble BUABI paboT — siekunw, 113, pasmnunbie Bugsr CPC
(BBITIOJTHEHUE TOMAIITHUX 3aJaHAH [0 PEIICHHMIO 3a1a4, OJTOTOBKA K JICKIMAM U IPAKTHYESCKUM 3aHATHAM).

®dopMa TeKyIIero KOHTPOJIS 3HaHUH — paboTa CTy[jeHTa Ha IPaKTUIEeCKOM 3aHATHH, onpoc. DopMa MpOMeKyTOUHBIX aTTeCTalui —
KOHTpOJIbHAs paboTa B ayIUTOpUH, JoMallHsst paboTa. iTorosas (popma KOHTPOIIS 3HAHMI 110 MOJY/ISIM — KOHTPOJIbHAS padoTa ¢
3aJa4aMu 110 MaTepUaIy MOIYJIs.

Mertoamueckne yka3aHHs 110 BEITOJHEHHIO BCEX BUIOB YIEOHOH pabOTHI pa3MEIeHBI B 3IEKTPOHHOI 00pa30BaTeIbHON cperie
aKaJeMHH.

Meroandeckue ykazaHusl U MaTepHaibl O BUIaM y4€OHBIX 3aHATUH MO TUCHUIIIMHE:

Bun yaeOHBIX 3aHATHI, paboT - Opranu3amms AesTenbHOCTH obydatommerocs JIexmms - Hamicanne KOHCIIeKTa JIEKITHH: KpaTKo,
CXEMAaTHYHO, OCIIeI0BATEIbHO (PUKCUPOBATH OCHOBHBIE MOJIOXKEHHSI, BEIBOABI, (POPMYIHUPOBKH, 0000IIEHHs, OTMEUATh BaXKHbIE
MBICITH, BBIAETATH KIFOUEBBIE CIIOBA, TEPMUHBL. [IpoBepka TEpMHUHOB, IOHATUH € TTOMOILBIO SHIUKIONEANH, clloBapei,
CIPaBOYHHKOB C BHIICHIBAHHEM TOJIKOBAaHHUI B TeTpaas. O0O03HAYNTH BOIIPOCH, TEPMHIHBI, MaTepPHaJI, KOTOPHIi BEI3BIBACT
TPYAHOCTH, TIOTIBITATECSI HAWTH OTBET B PEKOMEHTyeMOH JINTepaType, €ClIH CAMOCTOSITENIFHO He yaaéTcs pa3o0paThecs B MaTepHuaie,
Heo0xoauMo chopMyaHpOBaTh BOIPOC U 3a1aTh NPENOJaBaTeNI0 Ha KOHCYIbTALUY, HA IPAKTHUECKOM 3aHITHH.

I[Npaxtiyeckue 3aHATHs - KOHCIIEKTHPOBaHHE HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIIMH, OATOTOBKA OTBETOB K KOHTPOJILHBIM
BOIIPOCAM, IPOCMOTP PEKOMEHIYEMOH JTUTepaTypsl, paboTa ¢ TEKCTOM. BEITOTHEHIE TPaKTHYECKUX 33a7a4 B MHCTPYMEHTAIBHBIX
cpenax. Bemmonnenue npoektoB. Penenue pacuéTHo-Tpaduueckux 3agaHui, pellieHre 3a1ad [0 aaropuTMy  JIp.
CamocrositenbHast paboTa - 3HAKOMCTBO C OCHOBHOI U JIOTIOJIHUTENILHON JIMTEPATypOH, BKIIOYAs CIIPABOYHBIC N3/IaHNS,
3apyOeKHbIC HICTOYHNKH, KOHCTIEKT OCHOBHBIX TOJIOKSHHMH, TEPMUHOB, CBEICHNH, TPEOYIOMXCS AT 3alIOMHHAHAS U SBIITIOIINIXCS
OCHOBOIIOJIATAIOIINMH B 3T0H TeMme. CocTaBIIeHHE aHHOTAIMH K IPOYHUTAHHBIM JINTEPATYPHBIM HCTOYHUKAM H JP.

9. METOUYECKHE YKA3AHUSA OBYYAIOIMUMCS IO BBINMOJHEHUIO CAMOCTOSATEJIBHOU PABOTBI

OCHOBHBIMH 32/1a9aMHU CAMOCTOSATENLHON paOOTHI CTYACHTOB, SBISIOTCS: BO—TEPBBIX, IPOJAODKEHNAE H3YUSHHS JTUCIUTUINHBI B
JIOMAIIHUX YCJIOBHSIX 110 MIPOrpaMMe, IPEATIOKESHHON penoaBaTesieM; BO—BTOPBIX, IPUBUTHE CTYACHTAM HHTepeca K TEXHUYECKOH
Y MaTeMaTHYECKOH JIUTepaType, HHXKEHEpHOMY Jieny. M3ydeHue u u3joxeHrne HHPOPMAITUH, TIOIYUYSHHOM B pe3ylibTaTe H3ydeHHS
Hay4YHOH JIUTEPATYPHI U MPAKTUYECKUX MAaTEPUAJIOB, IPEIOaraeT pa3BUTHE y CTY/IEHTOB KaK BJIaJICHUS] HABBIKAMH YCTHOU peyH,
TaK ¥ cocOOHOCTEH K YeTKOMY MUCHbMEHHOMY H3JI0KEHHIO MaTepHaa.

OcHoBHOM (hOpMOiT KOHTPOJIS 32 CAMOCTOSTEIIBHOM paO0TON CTY/ICHTOB SIBJISFOTCS MPAKTHUECKUE 3aHATHUS, 4 TAKXKE €KEHEACIbHBIC
KOHCYJbTAIlMU TPETo1aBaTessl.

IIpakTryeckue 3aHATHS — HanOOJIee TOAXOIAIIee MECTO sl POPMUPOBAHHS YMEHUS IPUMEHSATH MTOJTyICHHBIC 3HAHUS B
MIPaKTHUECKOH eATEIbHOCTH.

ITpu MOArOTOBKE K MPaKTUIECKUM 3aHIATHAM CIIeIyeT COONI0IaTh CUCTEMAaTUYHOCTh M TIOCIIeI0BATEILHOCTD B paboTe. Heobxoamumo
CHavaJla BHUMATEIFHO O3HAKOMHTRCS C COJIEPKAHUEM TUTaHA MPAKTHYESCKHUX 3aHATHH. 3aTeM, HAWTH B y4eOHOU JInTeparype
COOTBETCTBYIOIIHE Pa3lIeNbl ¥ MPOUUTaTh UX. OCBaMBaTh U3ydaeMblii MaTepHal ciaeayeT no yacTsM. [locie n3ydeHus Kakorn-muoo
TEMBbI UJIH €€ OT/ENIBHBIX Pa3eiiOB HEOOXOAUMO MOIY4YCHHBIC 3HAHUS MTPUBECTU B CUCTEMY, CBS3aTh BOSJAUHO BECh MPOPAOOTaHHBIN
Marepual.

IIpu moBEIEHUH UTOTOB CAMOCTOSATEILHON paOOTHI MPeTo1aBaTelieM OCHOBHOE BHIMAaHHE JOJDKHO YASIATHCS pa3dopy U OICHKE
Tyqmux pabot, aHanuszy HeocTaTKoB. 110 mpeanokeHn o NpenoaaBatelis CTyAeHT MOXKET U3JI0KUTh COiep KaHUe BHIITIOJIHEHHON UM
MUCHbMEHHON paOOThI HA MPAKTHYSCKUX 3aHITHSIX




