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1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

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

1.2 | - ucionb30BaHMe HABBIKOB TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS B pealIn3allii MaTeMaTHYECKIX
Mozeneit B BbiopanHom [10.

1.3 | - obocHOBaHuE BEIOOPA COBPEMEHHBIX HHPOPMAITMOHHO - KOMMYHUKALIMOHHBIX U HHTEIUIEKTYaNbHBIX TEXHOIOTHMA 15
peanu3aniy MaTeMaTHIeCKUX MOJIesel ¢ pacpenenéHHBIMU NTapaMeTpaMy Pa3iIMIHOTO YPOBHS CIIOKHOCTH.

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
npeaulecTBywIee:

2.2.1 | ABTOMaTH3aIMs TEXHOJIOTHYECKOTO IPOEKTUPOBAHUS

2.2.2 | [IponsBonacTBeHHAs MpakTHKa: [IpenanmioMHas mpaKTuka

2.2.3 | [Ipon3BoxcTBeHHas npakThka: HaydHo-uccnenoBarensckas pabora

2.2.4 | BeimosHeHHE | 3aIUTa BBITYCKHOH KBaTH(UKAIMOHHOH pabOTHI

2.2.5 | IloaroroBka K cAade U ciaya rocylapCTBEHHOI'O 9K3aMeHa

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

OIIK-1: Crioco0eH caMoCTOsITeIbHO NPUOOPETATh, PAa3BHBATh U IPUMEHATh MaTeMaTH4YeCKHe, eCTeCTBEHHOHAYYHbIE,
COIUAILHO-3KOHOMHYecKHUe U NpodeccHoHAILHbIe 3HAHMS /JISl pellleHUs] HeCTAHJAPTHBIX 33/1a4, B TOM YHcJIe B HOBOH MM
He3HAKOMOIi cpe/ie H B MEeKAHCIUILTMHAPHOM KOHTEKCTe;

OIIK-1.1: 3HaTh: MaTeMaTH4YeCKHe, eCTeCTBEHHOHAYYHbIE U COLMAIbHO-IKOHOMHYECKHe MeTO/AbI /ISl HCI0JIb30BaHUs B
npo(heccHOHATBHOM 1eITeJIbHOCTH

3HaTh

YPOBSHL 1 MuHuMaIbHBIN HeO6XOZ[PIMLIﬁ YPOBCHb 3HaHUH MaTeMaTU4Y€CKUX, CCTCCTBECHHOHAYYHBIX U COLIMAJIBHO-
9KOHOMHUYCCKHX METOAOB I UCIIOJIb30BAHUSA B HpO(I)eCCPIOHaJIBHOfI JACATCIBHOCTH

Yposenb 2 | YpoBeHb 3HaHUII MaTEeMaTHYECKUX, €CTECTBEHHOHAYYHBIX U COLMAIBHO-3KOHOMUUECKUX METOOB IS
WCTIOB30BaHMs B MPOPECCHOHATBHON AEITEIEHOCTH B 00BbEME, COOTBETCTBYIOIIEM MPOrpaMMe MOATOTOBKH,
JIOTTYIIIEHO HECKOJBKO HETPYyOBIX OIHOOK

VYpoBenb 3 | YpoBeHb 3HAHHMIH MaTEMaTHIECKHUX, ECTECTBCHHOHAYYHBIX M COLMATbHO-OKOHOMUYIECKUX METOOB JIJIs
WCTIOJIB30BaHUs B IPOPECCHOHATBHON JeITEIEHOCTH B 00BEME, COOTBETCTBYIOIIEM ITPOrpaMMe MOTOTOBKH, 0e3
OIINO0K

OIIK-1.2: YMeTh: pelIaTh HeCTAaHIAPTHBIE MPOdecCHOHAIBHBIE 321a4H, B TOM YHcJIe B HOBOil HJIM HE3HAKOMOIi cpee H B
MEXTHCHUTIIHHAPHOM KOHTEKCTE, ¢ IPHMEeHEeHHEeM MaTeMaTHYeCKHX, eCTeCTBeHHOHAYIHBIX, COMHAIBHO- JKOHOMHYECKUX 1
npogeccuoHAJIbHBIX 3HAHMIT

Ymernb

ypOBeHB 1 HpOIIeMOHCTpI/IpOBaHLI OCHOBHBIC YMECHUA PE€IIaTh HCCTAHIAPTHBIC HpO(I)eCCI/IOHaIILHLIe 3aJjlauy, B TOM YHCJIC B
HOBOM HJIM HE3HAKOMOM cpeac u B MEXKIAUCHUIIMHAPHOM KOHTEKCTE, C MIPUMECHCHUEM MAaTEMATUYCCKIUX,
C€CTCCTBCHHOHAYYHBIX, COIIMAJIbHO-3KOHOMUYCCKUX U HpO(bﬁCCI/IOHaJ'ILHLIX 3HaHPII71, PCUICHBI TUIIOBBIC 3aJa4u C
HeryGI)IMI/I OHII/I6KaMI/I, BBIIIOJIHCHBI BCC 3a/laHWA, HO HC B ITOJITHOM 00BéMe

ypOBeHB 2 HpOJICMOHCTpI/IpOBaHLI BCC OCHOBHBIC YMCHUS pCIIaTh HCCTAHAAPTHBIC HpO(bCCCI/IOHaJ'IBHI)Ie 3aJa4u, B TOM 4UCJIC B
HOBOM MJIM HE3HAKOMOM Cpe€ac n B MEXKIUCHUIIMHAPHOM KOHTEKCTE, C MIPUMECHCHUEM MAaTEMATUYCCKIX,
€CTCCTBCHHOHAYYHBIX, COIIUAJIbBHO-OKOHOMUYECKUX U HpO(beCCI/IOHa.HbeIX 3HaHPll7[, peuieHbl BCE OCHOBHBIC 3a/1a4u C
HCFPY61>IMI/I OHII/I6KaMI/I, BBIINIOJIHCHBI BCC 3a/laHUA B ITOJTHOM O6’LéM€, HO HCKOTOPLIC C HEeI04YETaMu

YPOBCHB 3 HpOJICMOHCTpI/IpOBaHLI BCC OCHOBHBIC YMCHHUS pCIIaTb HCCTAHAAPTHBIC HpO(beCCI/IOHaJ'lBHI)Ie 3aJa4u, B TOM 4UCJIC B
HOBOM MJTM HE3HAKOMOM Cpe€ac n B MEXKIUCHUIUIMHAPHOM KOHTEKCTE, C IPUMECHCHUEM MAaTEMATUYCCKIX,
€CTECTBCHHOHAYYHBIX, COIIUAJIbHO-OKOHOMUYECKUX U HpO(bECCI/IOHaJ'lebIX 3HaHPIﬁ, peuieHbl BCE OCHOBHBIC 3a/1a4u C
OTACIBbHBIMH HECYICCTBCHHBIMU HeﬂO‘léTaMI/I, BBIIIOJIHCHEBI BCE 3aJlaHUsA B ITOJTHOM 00BEME




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 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 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 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 - 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 - 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 - 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 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 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 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 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 OIIK-2.1 JI1.1 J11.2 JI1.3 J11.4 J11.5J12.1
ob0bekTa K ananusy. /TIp/ 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
1.12 IToaroToBka MOJEIN UCCIEAYEMOTO OIIK-2.1 JI1.1 J11.2 J11.3 JI1.4 JI1.5J12.1
o0bekTa Kk ananusy. /Cp/ OIlK-2.2 J12.2 J12.3 J12.4 J12.5
OIIK-2.3 2132333435
OIIK-1.1
OIlK-1.2
OIIK-1.3
Pa3nen 2. 'enepauusi KOHEYHO -
3JIeMEHTHBIX CEeTOK AHATH3NPYEMbIX
00beKkTOB. BhinoiHeHue aHaIU3a,
HHTePNpeTalus pe3yJabTaToB.
2.1 DopMuUpOBaHUE KOHEYHO - DJIEMEHTHOMN OIIK-2.1 JIT.1J11.2 J11.3 JI1.4 JI1.5J12.1
cetku /JIex/ 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
2.2 dopMuUpoOBaHUE KOHEYHO - JIEMEHTHOM OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
cetku /IIp/ 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
2.3 DopMuUpOBaHUE KOHEYHO - DJIEMEHTHOMN OIIK-2.1 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
cetku /Cp/ OIIK-2.2 JI2.2J12.3 J12.4 J12.5
OIIK-2.3 313233 54 55
OIIK-1.1
OIIK-1.2
OIIK-1.3
2.4 Pesxxum cumymsiinun /JIex/ 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
2.5 Pexxum cumymsauu /Tp/ 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
2.6 Pesxxum cumymsimu /Cp/ OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
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
2.7 Onucanue rpaHAYHBIX YCIOBHMA OIIK-2.1 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
aHamu3upyeMoro oobekra. /JIex/ 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
2.8 OrnucaHune rpaHUYHBIX YCIOBHI OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
a"anm3upyemoro oosekra. /IIp/ 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




2.9 Omnucanue TpaHUYHBIX YCIOBUH 2 7 OIIK-2.1 | JI1.1JI1.2 JI1.3 JI1.4 JI1.5J12.1
aHanmu3upyemoro oobekra. /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
2.10 CriocoObI onrcaHus BHEITHUX 2 4 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 /Jlex/ OIIK-2.3 2132333435
OIIK-1.1
OIlK-1.2
OIIK-1.3
2.11 Cnioco0bl onucaHus BHEITHUX 2 4 OIlK-2.1 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
BO3JICHCTBUI HAa aHAIU3UPYEMBIi OIIK-2.2 JI2.2J12.3 J12.4 J12.5
obsekra /TIp/ OIIK-2.3 313233 54 35
OIIK-1.1
OIIK-1.2
OIIK-1.3
2.12 CriocoObI onrcaHus BHEIITHUX 2 8 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
OIIK-1.2
OIlIK-1.3
Pazgen 3. [Ipome:kyrounas aTrecTanus
3.1 Ox3amen /KAD/ 2 0,3 OIIK-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 313233 54 55
OIIK-1.1
OIIK-1.2
OIIK-1.3
3.2 Koncynpranus nepen sx3amenom /Konen/ 2 1 OIIK-2.1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
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

5. OHEHOYHbIE MATEPHAJIbI

5.1. KouTpoabHbIe BONPOCHI U 3aJaHUS

mepeveHb BOIIPOCOB IS
MOJITOTOBKE K 9K3aMEHY:
Pazpnen 1

1. Uro Takoe MaTeMaTH4eCKasi MOJEIb U MaTEMaTHUECKOE MOJIETUPOBaHUE?

2. HazoBwute 35eMeHTH 0000IIEHHOI MaTeMaTHIeCKOH MOAEIH

3. IIpu3Haku, 1O KOTOPEIM KJIACCU(HUIUPYIOTCS MaTEMaTHIECKIE MOIEIN.

. OTnn4ue mpocTeIX MaTeMaTUIECKUX MOJIENEH OT CIOXKHBIX.

. Tunsl Mozienelt B 3aBUCUMOCTH OT IIPUMEHSIEMOTO OIIEPATOpa MOJEINPOBAHUS.

. Kimaccu¢ukanns Moaenei B 3aBHCIMOCTH OT BXOAHBIX U BBIXOJHBIX [TapaMeTPOB.
. Henu npuMeHeHust MPSIMBIX 1 00paTHBIX MOJeNeH.

. OTnn4ue Mojenel Nporuo3a oT ONTUMU3AIMOHHBIX MOZENEH.
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Paznen 2

1. B 4éM npuHIMIIHAIEHOE OTINYHE OOBEKTOB C paclpeAeIEHHBIMHU ITapaMeTpaMH OT 00BEKTOB C COCPETOTOUYCHHBIMH
mapaMeTpaMu.

2. Yto Ha3BIBAIOT TeMIIEpPaTypHBIM HosieM? UTo Takoe cTaumoHapHoe TeMiepaTypHoe none? Ha3oBute ocobeHHOCTH
MO/ICJIMPOBAHYS paclpe/ie]IeHHbIX TapaMeTPOB B IAHHOM CIIydae.

3. HMaiire onpenenenue oneparopy Jlamnaca. Kakyto ponb oH urpaet B HOCTpOEHUN MaTeMaTHUeCKOH Moenn?

4. Kaxoit ¢pu3ndecKkuii CMBICT ¥ 0COOCHHOCTH XapaKTePUCTHK TEILUIOIPOBOAHOCTH?

5. Buzbl rpaHUYHbIX YCJIOBHH JUIS MaTeMaTHYECKUX MOJIENEH ¢ pacipene i€ HHBIMU ITapaMeTpaMu.

6. IIpuBeanTe IpUMEp OCHOBHBIX MPHHIMIIOB METOANKH MOJICITUPOBAHHS OOBEKTOB C paclpeAeIEHHBIMU ITapaMeTpaMH.
7. OOBACHHUTE 3HAUCHNE OCHOBHBIX MATEMAaTHIECKUX ONEPaTOPOB IIPH MATEMAaTHIECKOM MOJICTHPOBAHUN CHCTEM.

8. OcHOBHBIE TPOOIIEMBI TIPH pean3alii MaTEeMaTHYECKOH MOJIENH C paciipeieIEHHBIMI apaMeTpaMHu.




5.2. Tembl NUCBMEHHBIX PadoOT

Tembl 3amanuii K HCCJICAOBATCIIBCKOMY IIPOCKTY IO JUCHHUITIMHE «MaremaTuyeckoe MOACINPOBAHUC 00BEKTOB C paCHpeZ[CJ'IéHHLIMI/I
napamMmeTpamMmm».

®dopmoii ocyIeCTBICHNS U PA3BUTHS HAYKH SIBISIETCS HAYYHOE UCCIIEI0BAHNUE, T. €. U3YYCHHE C IIOMOIIIBIO HAyYHBIX METOJJOB
SIBJICHUI U IIPOLIECCOB, aHAIM3a BIMSHMS Ha HUX Pa3IMYHbIX (PaKTOPOB, a TAKKE, H3YICHUE B3aNMOJICHCTBHS MEXK/TY SBICHUSIMU, C
IEITBI0 MOTYUICHUS yOSIUTEIHHO JOKa3aHHBIX U MOJIE3HBIX IS HAYKH U MPAKTHKH PEIICHNUH ¢ MAKCHMAIBHBIM 3((HEKTOM.

Lenb Hay4HOTO MCClIeJOBAaHMS — ONpPEeIeHne KOHKPETHOr0 00bEKTa U BCECTOPOHHEE, JOCTOBEPHOE M3yUYEHUE €ro CTPYKTYPHI,
XapaKTepHUCTHK, CBSI3el Ha OCHOBE pa3pabOTaHHBIX B HAyKE IIPUHIMIIOB 1 METOJOB [TO3HAHUS, a TAKXKE MOJIyYCHHUE TTOJIE3HBIX JUIs
JIEITETFHOCTH YeJI0BEeKa Pe3yNbTaTOB, BHEPEHHE B IPOM3BOACTBO C JANBHEUIINM 3 HeKToM.

OCHOBOH pPa3pabOTKH KAKIOTO HAYIHOT'O MCCIETOBAHUS ABIIETCS METONOMIOTHS, T. €. COBOKYIIHOCTb METOIOB, CIIOCOOO0B, IIPHEMOB
Y UX OIpEeZEeNCHHas TI0CIIeA0BATENbHOCTD, IPUHATAS ITPU Pa3pabOTKe HAyYHOTO UCCIIeIOBaHUs. B KOHEYHOM cueTe, MEeTO0IOT s —
9TO CXEMa, IIJTaH PEIICHUsI IOCTaBICHHON HayqHO-HCCIIE0BATEIbCKOM 3a1auH.

IIpomecc Hay4IHO - HCCIE0BATENBCKOW pabOTHI COCTOUT U3 CIEAYIONIUX OCHOBHBIX 3TallOB:

1. Beibop TemMbl 1 000CHOBaHUE €€ aKTYaJIbHOCTH.

2. CocraBienue 6udarorpaduu, 03HAKOMIICHHE C 3aKOHOJaTeIbHBIMU aKTaMH, HOPMaTHBHBIMHU JIOKYMEHTaMH U JPYTHMH
HCTOYHUKAMHU, OTHOCSIIIAMUCS K TeMe TPOeKTa (paboThl).

3. Pa3zpaboTka anroputMma UcclIenoBaHus, (POPMUPOBAHIE TPEOOBAHMI K NCXOHBIM JaHHBIM, BEIOOP METOIOB H
MHCTPYMEHTAJILHBIX CPEJICTB aHAIN3A.

4. Coop (hakTHIECKOTro MaTepraa o TeME HCCIICIOBaHUS.

5. O6paboTKa 1 aHAN3 MTOIYYeHHON HH(OPMAIIUHU ¢ TIPIMEHEHNEM COBPEMEHHBIX METOIOB aHAIIN3a, MATeMAaTHKO-CTATHCTHIECKUX
METOJIOB M METOJIOB MOJICTHPOBAHHSI.

6. ®opMyaMpoBKa BBIBOJIOB U BEIPA0OTKA PEKOMECHAALIMH.

7. OdopmieHre paboTHI (MTPOSKTA) B COOTBETCTBHH C YCTAHOBJICHHBIMU TPEOOBAHUSIMI.

IIpu BeIOOpE TEMBI pabOTHI (IIPOEKTA) MOJIC3HO TAKKe MIPUHATH BO BHUIMAHHUE CIIEAYIOIIE (haKTOPHI:

- JIMYHBIA HayYHBIH M MPaKTUUECKUi HHTepec 00ydarolerocs;

- BO3MOXKHOCTB ITPOJIOJDKEHUS UCCIICIOBAaHUH, IPOBEIEHHBIX B MPOLIECCE BBHIIIOIHEHNS HAYIHO-HCCIEI0BATEIBCKOM
paboTH! (TIpOEKTa) IO APYTHM AUCIUILUTMHAM U HHBIM HAyYHBIM paboTam;

- HaJIMYie OPUTHHATBHBIX TBOPYECKUX HJICH;

- OIIBIT MyOJIMYHBIX BBICTYIUICHHH, JOKJIAJIOB, y4acTHsi B KOH(PEPEHUNIX, CEMHHAPAX;

- Hay4HYI0 HaIpaBJICHHOCTH Kadeapsl U T.1.

Temsr:

. Peanu3zanus maTreMaTU4eCKUX MOJENeN IMHAMUYECKUX cucTeM B cuctemax CAIIP

. IlocTpoeHne MaTeMaTHYECKOH MOJIENN «HArPeBa MOIyOECKOHEUHOTO Tela» B BIOpanHOM [10

. IlocTpoeHne MaTeMaTHIECKOM MOJICIIH «HAarpeBa KOHEYHOTO Telia» B BeiOpaHHOM [10

. ITocTpoeHne MaTeMaTHYECKOW MOJICNH C pacTIpeeIEHHBIMH ITapaMeTpaMil 00BEKTa B HACAUTN3UPOBAHHON Cpere.

. FeHeparys KOHEUHO - JIEMEHTHBIX CETOK aHATU3UPYEMBIX 00BEKTOB.

. ITocTpoeHne MaTeMaTHYECKOH MOJIENHN UCCIIELyeMOro 00bEKTa B PEKUME CUMYIISLIUT

. ITocTpoeHne MaTeMaTHYECKOH MOZIENHN C TPAHUYHBIMH YCTIOBHUSIMHU .

. Co3nanvne uaeanbHOH MaTeMaTHIeCKOH MOIENH C pacTpeIeIéHHBIME apaMeTpaMi HCCIIETyeMOro 00bEKTa 1 €T0 pearn3amus
Ha BeIOparHOM I10.
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5.3. ®oHA OLEHOYHBIX CPeICTB

CIHCOK TECTOBBIX 3aJaHUM 110 IUCIUIIINHE

1. Kaxoe BbicKa3piBaHHE HaubOJIEe TOYHO OMPEICISIET HOHATHE «MOACIbY:
1) TOYHAs KOIHsI OpUI'MHAJA;

2) OpUTHHANl B MUHHATIOPE;

3) o0pa3 opurrHaiga ¢ Hanboyee MPUCYIIUMH CBOMCTBaMH;

4) HaYaJbHBIA 3aMbICeNl Oyaymero oonrexTa?

2. KoMmIiproTepHOE MOIESTHPOBAHHUE — ITO:

l)mporecc mocTpoeH:Hs MOACITN KOMITBIOTCPHBIMU CPEICTBAMHU;
2) mpo1iecc UCccIeJOBaHNA 0OBEKTa C TIOMOIIBIO KOMITBIOTEPHON MOJIEIH;
3) mocTpoeHue MOJIeNIN Ha IKpaHe KOMIIBIOTEPa;
4) peuieHre KOHKPETHOM 3a7aull ¢ IOMOLIbIO KOMIIBIOTEPA.
3. Bep0OanmbHON MOJEIBIO SIBISCTCS:
1) Mozens aBTOMOOWIIS;
2) cOOpHUK MpaBUJI IOPOKHOTO IBHKECHUS;
3) popmyna 3ak0OHa BCEMHPHOTO TATOTCHHS
4) HOMEHKJIaTypa CIIMCKOB TOBAPOB Ha CKIIAJE.
4. MaremaTH4ecKOil MOJIEIIbIO SBJISETCS:

1) Mmozens aBTOMOOWMIIS;

2) cOOpHUK MPaBUII TOPOKHOTO JIBIKCHUS;

3) dhopmyra 3aKkOHA BCEMUPHOTO TSATOTEHHUS,




4) HOMEHKJIaTypa CIIMCKa TOBAapOB Ha CKIIAJE.
5. HdopMaIimoHHO#N MOIENBIO ABJISIETCS:

1) MozesTh aBTOMOOWIIS;

2) cOOpHUK MPaBUII IOPOKHOTO JIABHIKESHUS;

3) dopmyrna 3aKkOHA BCEMUPHOTO TSATOTEHHUS,

4) HOMEHKJIaTypa CIHCKa TOBAapOB Ha CKIIaJe.
6. K netepMUHUPOBAaHHBIM MOJEIISIM OTHOCSTCS:

1) Mozens caydaitHOTO OITy>KAaHUS YaCTHUIIBI;

2) Moaenb (POPMUPOBAHUSI OUEPEIH;

3) Mozests cBOOOJHOTO TaJICHHUS TeJla B CPelie C CONPOTHBICHHEM;

4) MOJIENTb UTPBI «OPEIT — PEIIKay.
7. K cxojmacTHuecKuM MOAEIISIM OTHOCSITCS:

1) MozteNb IBIDKCHUS Tela, OPOIICHHOTO TIOJT YTIIOM K TOPH30HTY;

2) Mozests OPOYHOBCKOTO BH)KCHHUS;

3) Moenp TasHUS KycOUKa JIbJia B CTaKaHe;

4) MoJiesib 00TEKaHUS ra30M Kphbljla camMoJIeTa.
8. [TocnenoBaTeIbHOCTD ATATIOB MOJICTUPOBAHUS:

1) enb, 00BEKT, MOJEIb, METO, AIITOPUTM, IPOTPAMMa, SKCIIEPUMEHT, aHAIIN3, YTOUHEHNE;

2) 1enp, MOJIeNb, 00BEKT, aIrOPUTM, IPOrpamMMa, IKCIIEPUMEHT, YTOUHEHHE BBIOOpa 00BEKTa;

3) 00BEKT, [1eNIb, MOJICTIb, IKCIICPIMEHT, TPOTrpaMMa, aHaJIH3, TECTUPOBAHUE;

4) 00BEKT, MOJICTIB, 1IEJTh, AITOPUTM, METO/I, TPOTPaMMa, SKCIICPUMEHT.
9. MHIyKTUBHOE MOJEIMPOBAaHUE MIPEIIIONaraeT:

1) TUMIOTETHYECKOE OTMCAHUE MOJICTIH;

2) pelieHue 3a1aud METOIOM UHTYKITUH;

3)pemenne 3a1a4n e TyKTHBHBIM METO/IOM;

4) mocTpoeHne MOJIEIH KaK YaCTHOTO ciydas II100aJbHbIX 3aKOHOB PUPOIBL.

10. lexyKTHBHOE MOJICITUPOBAHHE IIPE/IIONIATracT:

1) TUTIOTETHYECKOE OTIHCAHKE MOJIEITH;

2) pelieHue 3a1a4d METOJIOM UHIYKIIUH;

3)peleHue 3aa4u ASAYKTUBHBIM METOIOM;

4) mocTpoeHHEe MOJIETH KaK YaCTHOTO CITydasi II00aIbHBIX 3aKOHOB ITPUPOIHL.

11. KOMIBIOTEPHBIH HKCIEPUMEHT — 3TO:

1) perenue 3aaun Ha KOMIIBIOTEPE;

2) BccleTOBaHNE MOJICIH C TIOMOIIBIO KOMITBIOTEPHO! IIPOTrPaMMEI;

3) monKIIFOYeHNE KOMITBIOTEpA T 00paOOTKH (DH3MUECKUX IKCIICPUMEHTOB;

4) aBTOMaTU3UPOBAHHOE yIPaBICHUE (PUZHUECKUM IKCIEPHMEHTOM.

12. Mopens cBOOOJHOTO MaJCHUS Tella B CPEJIe C TPEHHEM:

1) ma=mg — kV, m — macca, a- yckopeHue, V — ckopoctb, k — k03¢ uIueHT;

2) ma=mg — kX, m — macca, a — yckopeHue, X — nepeMmeresne, k — koadpuiueHt;

3) ma = mg — kP, m — macca, a — yckopenue, P — naBnenue, k — koappurment;

4) ma =mg — kR, m — macca, a — yckopenue, R — minotHocTb, k — koadduruenr.

13. Mopens ABHXEHHUS Teja, OPOIIEHHOTO TI0J] YIJIOM K TOPU30HTY B CHCTEME KOOPIUHAT, B KOTOPOI OCh X HalpaBiieHa 110
TOPHU30HTY, Y — BEPTUKAIBHO BBEPX:

1) max = - kVx, may = mg — kVy, VOx = VOcosA, VOy = VO0sinA, rze ax, ay, VX, Vy -

MPOEKIINH YCKOPEHHS M CKOPOCTH, M — Macca, A — yroi OpocaHus;

2) max = mg - kVx, may = mg - kVy, VOx = VOcosA, VOy = VO0sinA, rze ax, ay, Vx, Vy -

NPOCKIIUH YCKOPEHHS i CKOPOCTH, M — Macca, A — yroi OpocaHus;

3) max = mg - kVx, may = —kVy, VOx = VOcosA, VOy = VOsinA, rze rue ax, ay, Vx, Vy -

TPOEKIINH 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 -

NPOCKIUH YCKOPEHHS K CKOPOCTH, M — Macca, A — yroi OpocaHus.

14. Mozens MBUXEHUS] HEOSCHOTO Tella OTHOCHUTENFHO 3eMud (TIIOCKUH ciydait):

1) d2x/dt2 = -GMx/ ; d2x/dt2 = -GMy/ ; rae G — rpaBUTanMOHHAs OCTOSHHAsA, M — Macca 3eMH, X, y - KOOpAWHATHI TeJa,;
2) dx/dt =-GMm/ ; dy/dt = -GMnV/ ; rae G — rpaBUTalMOHHAs MOCTOsIHHAS, M — Macca 3emiiy, X, y - KOOpAMHATHI Tesla, m — Macca
Tena;

3) d2Vx/dt2 = -GMVx/ ; d2Vy/dt2 = -GMVYy/ ; rne G — rpaBuTainoHHas MocTostHHas, M — Macca 3emiin, VX,Vy — CKOpOCTh Tea;
4) d2x/dt2 = -GM/mx2 ; d2y/dt2 = -GM/my2 ; rae G — rpaBUTallMOHHAs TIOCTOsIHHAsI, M — Macca 3eMilH, X, Y - KOOpAHMHATHI Tena,
m — Macca Tesna/

15. Jlns kpaeBoii 3a7a4¥ TETUIONPOBOTHOCTH B OTHOMEPHOM CTEPKHE, KOHIIBI KOTOPOTO MMEIOT KoopanHaThl X = 0ux =L, B
cilydae, KOT/Ia Ha TpaHUIaxX 3aJaHa TeMIlepaTypa, ypaBHEHUE TETUIONPOBOTHOCTH JOMOTHSIOT TPAHUYHBIMH YCIIOBHSAMU BUAA (U(X,t)
- TeMIIeparypa B CTEp)KHE):

1) u(0,t) = 0; u(L,t) = 0;

2) u(0,t) = TO; u(L,t) = TL;

3) w/ x=T0; v/ x=TL;

4) v x=0; u/ x=0.

16. Jlnst kpaeBoii 33724k TETUIONPOBOTHOCTH B OTHOMEPHOM CTEPKHE, KOHIIBI KOTOPOTO HMEIOT KoopanHaThl X =0 X =L, B
citydae, KOT/Ia TPaHUIII TETION30JIUPOBAHEI, ypaBHEHHE TEIIONPOBOJHOCTH JOTIONHSIOT TPAHUYHBIMU YCIIOBUSAMU BHIA (U(X,t) -
TeMIeparypa B CTEpiKHe):




1) u(0,t) = 0; u(L,t) = 0;
2) u(0,t) = TO; u(L,t) = TL;
3) w/ x=T0; v x=TL;
4) u/ x=0; v x=0.
17. s KpaeBoii 3ajauu TEIUIONPOBOJAHOCTH B OTHOMEPHOM CTEPKHE, KOHIIBI KOTOPOro MMEIOT KoopAuHaThl X =0ux =L, B
Clly4ae, KOT/la Ha TPaHMIAX 3aJaH TEIIOBOH MOTOK, ypaBHEHHUE TEIUIONPOBOAHOCTH JOMOIHSAIOT IPAaHUYHBIMU YCJIOBHUSAMH BUA (U
(x,t) - TeMIeparypa B CTEpIKHE):
1) u(0,t) = 0; u(L,t) = 0;
2) u(0,t) = TO; u(L,t) = TL;
3) w/ x=Q0; v x=QL;
4) u/ x=0; v x=0.
18.JluckpeTHas MOJeNb YNCIIEHHOCTH TOMYJISLUH, 3aBUCSILEH B OCHOBHOM OT YHCTONH CKOPOCTH BOCIIPOM3BOJICTBa (0€3 yuera
BHYTPUBUI0BOI KOHKYPEHIIMHU, R — CKOPOCTh BOCITPOU3BOJICTBA):
19.luckpeTHast MOJIENh POCTA MTOIYIIAINH, OTpaHIMYeHHAsI BHYTPUBHIOBOH KOHKypeHIHei (R — ckopocTh BOCIIPOM3BOICTBA, a,b —
K03(GHLUCHTEI):
20.HenpepsIBHast MOZIENb YUCIEHHOCTH MOMYINALHH, O€3 ydeTa BHYTPUBUI0BOM KOHKYPEHIHH (T — CKOPOCTh pocTa uuciIeHHocTd, K
— TIpeeTbHAs IUIOTHOCTD HACHIICHHS):
21.HenpepsiBHas (JIOTHIecKas) MO YUCICHHOCTH MOMYIIAINHA C y9eTOM BHYTPHBHI0BOI KOHKYPEHIUH (I — CKOPOCTB poja
YHUCIIEHHOCTH, K — IpesienbHas MI0THOCTD HACHIIICHUS):
22. Mopnenb MeXBHUA0BON KOHKYPEHIIUH 715 CITydasi [BYX MOMYIALUNA C YUCIEHHOCTbIO M (, - BPOXKJIEHHBIE CKOPOCTU POCTa
HNOMYISNNH; , - IpeaelbHbIe TNIOTHOCTH HACHIIIEHHS; , - KO3()(UINEHTH KOHKYPEHITHH):
23.Mogenb MeXBHI0OBOH KOHKYPEHIUH «XHITHUK-kepTBa» (N1, 1, a-4UCICHHOCTh, CKOPOCTh POcTa U KOA(P(UIIMEHT CMEPTHOCTH
nomyisaui xeptsbl; N2, b, g-uucieHHOCTb, 3P OEeKTUBHOCTE 100bIMH 1 KO3 (UIUEHT CMEPTHOCTH HOITYIISLIMU XUITHHUKA):
1) dN1 /dt=rN1-aNIN2, dN2 /dt=bN1 —qN2;
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 —qN2.
24. B umutanmonHoit moaenu «Kuzuby ([1. KoHBeit) konmdecTBo
CTAI[OHAPHBIX KOH(UTypaIIHii:
1) 2; 2) 3; 3) 4; 4) 6onee 10.
25.KoMIeroTepHast MOJIETh «OUepe/iby» He MOXKET OBITh MPUMEHEHA JUI ONITHMH3AINH B CICIYIONINX 3a1a4dax:
5) oOCITy’)KHBaHHE B MaraswHe,
6) TeneOHHAs CTAHILIUS;
3) KOMIIBIOTEPHAS CETH C BBIJEICHUEM CEPBEPOB;
4) cIopTHBHBIE COPEBHOBAHMUS.
26. B Mmozenu «odepenby» CIIydaitHbIH Iporiece GOpMHPOBAHUS OUEPEaH SIBISIETCS:
1) MapKOBCKHUM;
2) HEMapKOBCKHUM;
3) nmuHEHHBIM;
4) KBa3UCTallMOHAPHBIM.
27. Inst MOAEAUPOBAHUS OUEPENU MEHEE BCETO MOAXOIUT pacHpeieieHHe JNTNTEIbHOCTH OXKUIAHHS:
1) paBHOBEPOSTHOCTHOE;
2) myacCOHOBCKOE;
3) HopMasIbHOE;
4) SKCTIOHEHIIHATLHOE.
28. ITycts aBTOOYCHI IBUTAIOTCS HHTEpBanoM B 10 MunyT. KakoBo cpenHee BpeMs 0XKMIAHIS TPAHCIIOPTa HA OCTAHOBKE TIPH
HaJIMYHU OJHOTO MapIIpyTa:
1) 10 muH;
2) 0 muH;
3) 5 muH;
4) He onpexeneHo?
29. Iycth aBTOOYCHI ABHUTarOTCS HHTEpBaoM B 10 MuHyT. KakoBo cpemHee BpeMs 0KHIaHHS TPAHCIIOPTA Ha OCTAHOBKE MPH
HAJIMYHNH IBYX MapIIPyTOB:
1) 5 muH;
2) MeHee 5 MuH;
3) 6onee 5 muH;
4) 10 mun?
30. Metoiom citydaitHbIX UcTibITaHui (MeTor MoHTe-Kapiio) HEeBO3MOKHO BHIYHCIIUTD:
1) uncno m;
2) iomanip;
3) uncna GuboHauYM;
4) KOpeHb YpaBHEHHUSI.

Crucok 3agad co CBOOOAHO KOHCTPYUPYEMBIM OTBETOB.
1. PaccmatpuBaetcst TpyO9aThIii XHMHYECKUI PeakTop, B KOTOPOM B Pe3ylbTaTe H30TePMHUCCKON PEaKIny MEPBOTO IMOPsIKa

MPOUCXOHT NPeoOpa3oBaHIe BXOJHOTO peareHTa A B BEIXOAHOW B. ViMeeT MecTOo KOHBEKTHBHBIN EPEHOC BEIIECTBA BIOIH TPYOBI
u nuddysus. Tpebyercs onpeaenuTs AMUHY peaktopa L , obecneunBaronyto Ha BEIXO/IE TTOHOE TPeoOpa3oBaHie BXOAHOTO




peareHra.

2. [TocTpoHuTh MaTEMATHYECKYIO MOJETH [T KA9eCTBEHHOTO UCCIICIOBAaHHS U3MEHEHUH (POPMBI TTOCKOH TPaeKTOPHH JIBKEHHS
aKTUBHOM TOYKH MOJ JEHCTBUEM LIEHTPaIbHON CHIIbI IPUTSHKEHUS, IOCTOSIHHOM CHUJIbI BO3MYILEHUS, HAllPaBJIEHHOM BJI0JIb ocH X U
KpaTKOBPEMEHHOM peaKTUBHOM CHUJIBI.

3. Haiiti onTrManbHOE IPOAOIBHOE PACIIPEIeNICHHEe MOMEHTA HHEPIINH CEUCHHH Oanku, 00ecIeunBaroIee sl 3aJaHHO
Harpy3kl MUHIMYM e€ MaKCUMaJIbHOTO Iporuoa.

4. HaliTu MOIIIHOCTH U IOJI0KEHUE 3aJaHHOTO KOJIMYECTBA | TOUEYHBIX NICTOUHUKOB SHEPTUH, KOTOPBIE B INIOCKOH NMPSIMOYTOJIbHON
00J1aCTH MOAIEPKHUBAIOT PABHOMEPHOE, CTALIMOHAPHOE TEMIIEPaTypHOE MOJIe 3aJaHHOH BeMInHEI T. FIMeeT MecTo OTTOK 3Hepruu
gepe3 HapyKHy0 IT'PaHUIly OOJIacTH.

5. TpeOyeTcst ONTIMHU3UPOBATH XapaKTEPUCTUKU TOUSUHBIX HCTOYHUKOB SHEPTHH, 00ECIICUNBAIOIINX PABHOMEPHOE CTAITHOHAPHOE
TeMIepaTypHoe Mojie BeTMYUHBI T B MPOU3BOJIILHON TNIOCKON 00JacTH S ¢ pa3nUYHBIMHA TPAaHUYHBIME YCIOBUSIMH Ha OTJASIBHBIX
ydacTkax e€ rpaHuis .

5.4. IlepeveHb BU/IOB OLIEHOYHBIX CPEACTB

3amanus co cB0OOHO KOHCTpyHupyeMbIM oTBeToM (CKO) npearonaraer cocraBieHie pa3BepHYTOr0 OTBETa Ha TEOPETHUECKUH
BoIpoc. 3aiaHue ¢ BBIOOpoM BapuaHTa oTBeTa (OB, B 3agaHNN TaHHOTO THUIIA MIPEUIaracTcss HECKOIBKO BapHAHTOB OTBETA, CPEIH
KOTOPBIX BepHBIH. 3aaHns co cBOOOAHO KOHCTpynpyeMbIM otBeToM (CKO) mpeamonaraer cocTaBieHIe pa3BEpHYTOr0 OTBETA,
BKJIIOYAIOLIET0 MOJHOE PEIICHHUE 3a/1a4t C TOSICHEHHSAMH.

6. YHAEBHO-METOJUYECKOE H UTHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi 1utepaTypa

6.1.1. OcHoBHas1 JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3naTenbcTBO, rOI
J1.1 [Cemaxun U. T, IIporpaMmmupoBaHue, YUCIEHHBIE METOBI U Mocksa: KnoPyc, 2021, URL:
Pycaxosa O. JL., MaTeMaTHYECKOe MOZCIMPOBaHue: YueOHoe https://book.ru/book/940464
Tapynun E. J1, nocobue
IIxapamyra A. I1.
JI1.2 |Boaruna O. A., MatemaTnyeckoe MOAEIUPOBAHUE Mocksa: KnoPyc, 2022, URL:
Myman I'. U. H9KOHOMHYECKHX MPOIECCOB M CUCTEM: Y4UeOHOE https://book.ru/book/941747
nocobne
JI1.3 | Ammxmus B.H., BBeznenue B MaTemMaTHueCKO€ MOAEITUPOBAHUE! Mocksa: Uznatensckas rpymmna "Jloroc", 2020,
I'mtman MLB. YuebHoe nocobue URL: http://znanium.com/catalog/document?
1d=367350
JI1.4 |Yemonypos B.T., ®duznyeckoe 1 MaTemMatuiyeckoe moaenrpoBane | Mocksa: OOO "HaydHo-u31aTenbCKuil IEHTP
JlutBuHOBa D.B. CTPOUTENBHBIX CUCTEM: YdeOHOe TToco0ue NHOPA-M", 2021, URL:
https://znanium.com/catalog/document?
1d=373699
JI1.5 |Konomeituenko A.C., |MaremaTrueckoe MOJEIMPOBaHNE U Mocksa: OOO "HayuHo-u3/1aTeNbCKHiA LIEHTP
Kpasuenko U. H., MPOEKTHPOBaHKE: YuebHOe mocodue NHOPA-M", 2021, URL:
Crasues A.H., https://znanium.com/catalog/document?
TTomyxun A.A. 1d=376049
6.1.2. Jlono/THUTEJILHAS JINTEPaTypa
ABTOpBI, COCTaBUTENH 3arnaBue WznatenscTBo, roa
JI2.1 | Mommackuii A. H. Maremarrnyeckoe MO/IETUPOBAHUE XUMHUKO- Mocksa: KuoPyc, 2021, URL:
TEXHOJIOTHUECKUX M OMOTEXHOJIOTHIECKUX https://book.ru/book/941485
po1eccoB: YUeOHUK
JI2.2 |Kucenes B. B., MatemaTnyeckoe MOAEIUPOBAHUE COLUAIBHO- Mocksa: KnoPyc, 2021, URL:
T'onuapenko B. M. 9KOHOMHYECKHX TporeccoB (MeToab https://book.ru/book/938233
ONITUMAJILHBIX PelIeHui): YueOHUK
JI2.3 | Opnosa 1.B., buu OKOHOMUKO-MaTEMaTHYECKOE MOAEIUPOBAHUE: MockBa: By3osckuit yae6nnk, 2020, URL:
M. [TpakTudeckoe mocoOue Mo pemeHuIo 3aaad B http://znanium.com/catalog/document?
Excel m R 1d=347314
JI2.4 | Bacunpkos 10.B., MaremaTrieckoe MOJICITHUPOBaHHE 00BEKTOB Bonorna: Undpa-Umxenepus, 2020, URL:
Bacunpkosa H.H. CHCTEM aBTOMATHUYECKOTO yrnpaBieHus: YueoHoe |http:/znanium.com/catalog/document?
nocobue 1d=361654




ABTOpBI, COCTaBUTEH 3arnaBue W3naTenbcTBO, rox

JI2.5 |IIuckaxosa T.B., Marematudyeckoe MOACIUPOBAHIE OOBEKTOB U Kpacnosipck: Cubupckuii dpeaepanbHbIi
Honmosa T.B. CHCTEM yIpaBlieHUs: YuebHoe mocodue yauBepcurert, 2020, URL:
http://znanium.com/catalog/document?
1d=380517
6.2. DiieKTpOHHBIE YueOHbIe U3JaHHs U YJIEKTPOHHBIE 00pa3oBaTeIbHbIE Pecypehl
D1 | HWuTepHer yauBepcutet nHGpopManmoHHbIX TexHonoruit MHTYUT [DnexTpoHHbIi pecypc]. - Pexum nocryma:
https://www.intuit.ru/studies/courses
32 | DnekTpoHHas OMONMOTEYHAs cucTeMa Znanium [DIeKTpoHHBIN pecypc]. - Pesxxum noctyna: https://znanium.com/
33 | DnexTpoHHas 6ubnuoreunas cucrema Ibooks [Dnexrponnslii pecypc]. - Peskum mocrtyna: http://www.ibooks.ru
24 | DnextponHas oubmnoteyHas cucrema BOOK.ru [DnexTponHblit pecypc]. - Pexum goctyna: http:/ www.book.ru
35 | Onextponnsle pecypcsl Akagemuu UMCUT [OnextponHslii pecypc]. - Pexxum mocrtyma: http://eios.imsit.ru/
6.3.1. JIunieH3MOHHOE ¥ CBOGOIHO pacnpocTpaHsieMoe NPorpaMMHoe o0ecreyeHune, B TOM YHcjie 0Te4eCTBEHHOTro
NMPOU3BOJCTBA
6.3.1.1 | Windows 10 Pro RUS Omnepanunnnas cucrema — Windows 10 Pro RUS Tloanucka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021

6.3.1.2 | 7-Zip Apxusarop 7-Zip IIporpammHoe obecneuenue o aunensua GNU GPL

6.3.1.3 | Google Chrome bpayzep Google Chrome IIporpammuoe obecniedenue no nunensuu GNU GPL

6.3.1.4 | Mozilla Firefox Bpayzep Mozilla Firefox ITporpammuoe obecnieuenue mo auuenzun GNU GPL

6.3.1.5 | LibreOffice Oc¢ucnsrit maker LibreOffice ITporpammuoe obecnieuenue no muien3uu GNU GPL

6.3.1.6 | Notepad++. TextoBslii penakrop Notepad++. IIporpammuoe obecneuenue no qunensun GNU GPL

6.3.1.7 | MS Visual Studio Pro 2019 Cpena pa3zpabotku Microsoft Visual Studio Professional 2019 IToamucka Microsoft Imagine

Premium — Order Ne143659 ot 12.07.2021
6.3.1.8 | SMath Studio ITporpamma ajsi BBIYUCICHUS MAaTEMAaTHUECKUX BBIPAKCHUI M MOCTPOCHUS TPahUKOB DYHKITHH
[porpammuoe obecniedenue no aumnensnn GNU GPL
6.3.1.9 | Maxima MaremaTtuyeckuii maker Maxima I[Iporpammuoe obecrnieuenue mo ymren3un GNU GPL
6.3.2. Ilepeuyennb npodeccnoHaIbHBIX 023 JAHHBIX M MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | Korcynbrant [Imtoc http://www.consultant.ru

6.3.2.2 | Global CIO O¢wunnansnsrii nopran UT-gupexropos http://www.globalcio.ru

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

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

6.3.2.5 | UICO MexmyHapoaHasi OpraHH3aIis [0 CTaHAapTH3anuy https://www.iso.org/ru/home.html

6.3.2.6 | POCCTAHJAPT ®denepanbHoe areHTCTBO 110 TEXHUYECKOMY PETYIHPOBAHHUIO U METPOJIIOTUU

https://www.gost.ru/portal/gost/

6.3.2.7 | Konekc — IIpodeccuonansHble cripaBodHbie cucTeMbl  https://kodeks.ru

7. MTO (o6opyroBaHHe U TEXHHYECKHE CPEACTBA 00y4eHUsT)

Ayn HanmenoBanue T10 OcHallenne

202 IMomemenue must 7-Zip 70 TOCaJOYHBIX MECT, MPEIOIABATEILCKOE MECTO, TOCKA,
IIPOBEICHUSA Google Chrome MYITBTHMEIUHHBIN TPOEKTOP (TIEPEHOCHOH ), TepEeHOCHON
3aHSATHIA LibreOffice HOYTOYK
JICKLIMOHHOTO
THIIA,

CEeMHUHAPCKOTO
THIA, KYPCOBBIX
padoT (KypCcoBBIX
IIPOEKTOB),
TPYNIOBBIX U
WHIUBHYaTbHBIX
KOHCYJbTAlINH,
TEKYIIETO
KOHTPOJISI U
MPOMEKYTOUHOMN
aTTeCTalum.

208 JlabopaTopust Windows 10 Pro RUS 19 mocatoYHEIX MecCT, padodee MECTo IpeTIo1aBaTes,
DNeKTpOTeXHUKH, | 7-Zip 10 xommerotepoB H97-PLU/INTEL 15-4460/DDR3-1333-
IJIEKTPOHHUKH U Google Chrome 16I'6/SD7SB6S-128G+STS500DM002/Radeon R7 200/Realtek
CXEMOTEXHHUKH. Mozilla Firefox PCIe GBE
INomemenue s LibreOffice 1 xommerotep PSP41T-LE/INTEL Core2Duo E-6700/DDR2-
MIPOBEACHUS LibreCAD 667-2I'0/ WD800JD/GF-9500 GT/ Realtek PCle GBE




3aHATUN
JIEKIIMOHHOT'O
THTIA,
CEMHHAPCKOTO
TUNA, KypCOBBIX
paboT (KypcoBBIX
TIPOEKTOB),
TPYIIOBBIX U
WH/IMBUAYaIbHBIX
KOHCYJbTallH,
TEKYIIEeTo
KOHTPOJIS U
MPOMEKYTOUHOMN
aTTeCTaIUH.

Inkscape

Notepad++.

Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

Blender

Gimp

Maxima

Oracle VM VirtualBox
Oracle Database 11g Express
Edition

10 monuTopos Philips 274E5QSB 27~

1 monuTop Samsung SyncMaster E1720

11 KOMIIIEKTOB KJIaBUATypa+MblIlb

1 npuntep HP LaserJet 1018

1 xommyTatop HeynpasisgeMmslid DES-1016D

1 BecripoBoHast Touka moctymna Apple Air Base Station
MesxancunmninHapHast tabopatopHas crannust NI ELVIS 1T
IO Circuit Design Suit JlabopaTtopust cXeMOTEXHUKU
(Heo0xoaumo Hanmuuue 1ad6. ctaniuu ELVIS) [IpaktukyMm mo
IU(POBEIM IEMEHTaM BBIYUCIUTENFHON U HHPOPMaOHHO-
M3MEPUTENFHON TEXHUKH (HE0OX0ANMO HAINYHE
naboparopHoii cranimu ELVIS) Jlabopatopus
MIPOEKTUPOBAHUE LIU(PPOBBIX YCTPOICTB ¥ NPOrPAMMHUPOBAHUS
[TJINC (Heobxoxmmo Hanmaue abopaTopHoii ctanimu ELVIS)
Kommnekt akceccyapoB NI myRIO Starter Accessory Kit

IntelliJ] IDEA (omronansHO) Komrutekt akceccyapo NI myRIO
JetBrains PhpStorm Mechatronics Accessory Kit Kommiexr akceccyapos NI
JetBrains WebStorm myRIO Embedded Systems Accessory Kit Axagemmueckas
Autodesk 3ds Max 2020 ymmuensus NI LabVIEW. Arduino Robot.
Autodesk AutoCAD 2020
Adobe Reader DC
Diptrace
Autodesk EAGLE
Arduino Software (IDE)
NetBeans IDE
ZEAL
NI LabVIEW Full
301 ITomemenwne mis 7-Zip 81 nmocagoyHoe MeCTO, MPEnoaBaTelIbCKOe MECTO, 10CKa,
IIPOBE/ICHUS Google Chrome MYJIBTHMEIUHHEIHN TpoexTop (infocus), 3xpaH, mepeHOCHOH
3aHATHIA LibreOffice HOYTOYK
JICKIIMOHHOTO
THTIA,
CEeMHUHAPCKOTO
THIIA, KYPCOBBIX
padoT (KypCoBBIX
MIPOEKTOB),
TPYIIOBBIX U
WHIVBHIYaJIbHBIX
KOHCYJbTaLIUH,
TEKYILETO
KOHTPOJISL U
IIPOMEKYTOUHOM
aTTeCTalnM.
123a CrenansHoe 7-Zip Cucremnsrii 6ok AMD FX-8120 1t
IOMEIIECHUE ISt Google Chrome Cuctemusiii 010k Intel Core 2 CPU 4400 11T,
XpaHCHHS U LibreOffice MonuTop “LG L1718S” 1 .
npodumakrrdeckor | Notepad++. Monutop “BENQ CL2240” 1mt.
0 00CITY>KUBAHUS Oracle VM VirtualBox Momnurop “SAMSUNG 740m” lmr.
y4eOHOTr0 Adobe Reader DC Ha6op ucarpymenToB 1 mir.
000pyIOBaHHS ZEAL MMasmpHas cranmus Lukey 902 1 mT
Klite Mega Codec Pack puatep SAMSUNG ML-1665 1 .
Windows 7 Pro puntep SAMSUNG ML-1615 1 .
CDBurnerXP Kommytatop D-Link DES-1005D 1 mr.
Java 8 Poytep Keenetic Lite (KN-3110)1 mr.
PDF24 Creator Masmeank 40 BT nep/pyuka 1 mr.
CCleaner Jlamna HacTonbHas 1 wwrT.

Konconp Kaspersky Security
Center

Kaspersky Endpoint Security 11
ITAPYC-bromxer 8.5.6.1
Microsoft Office 2007 Professional
Plus

10-Strike File search pro
10-Crpaiix Cxanuposanue Cetu
10-Crpatix MuBeHTapH3anus
Kommnbrorepon

Cromn 1-TymMOOBBIi | 1mT.

Cron 2 Tym60BBIH | mmIT.

Cron ohUCHBIN KOMIBIOTEPHBIN 1 1IT.
CTONMK KOMITBIOTEPHBIN | MIT.

Cromn 1-Ty0O0BBIH ¢ BepXHEH MPUCTaBKOH 11IT.
Crynbst TKaHEBBIE HA MeTalIOKapKace 21T
Crtyn nepeBsHHBINA 11T

IIemecoc “SUPRA 1800W” 1 .
Hlypymosept “Hitachi ds12dvf3” 1 mr.
Beb-kamepa Logitech HD WebCam C525 1280%720 MicUSB -
4 wr




Iepdoparop I'pan-M 1 mT.

Mukpodon Yanmai R933 — 2 mr

Hoytoyx Asus X541U — 1 mT

Ipoextop Cactus CS-PRO.02B.WXGA-W — 1 mT.
IIpoekTop Acer QNX1310 — 2

123 ITomerenue aisa Windows 10 Pro RUS 19 mocamouHbIX MeCT, pabouee MECTO MPeIoIaBaTels
MIPOBEICHUS 7-Zip 19 xommerotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
3aHATHH Google Chrome -2133-4I'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKIIMOHHOI'O Mozilla Firefox AR9287 Wireless
THIIA, LibreOffice 19 monutopos LG Flatron 1718s
CEMHHAPCKOI0 LibreCAD 19 KOMIUIEKTOB KJIaBUATypa+Mblllb
THUIIA, KyPCOBBIX Inkscape 1 neynpassemsrii kommyratop TP-LINK TL-SG1024D
pabort (xypcoBbix | Notepad++.

IIPOEKTOB), 1C:IIpeanpusitue §. Kommiaekt
TPYIIIOBBIX H Kaspersky Endpoint Security
WHAUBUAYaJIbHBIX | MS Access 2016
KOHCYJbTAlIUH, MS Project Pro 2016
TEKYILIEro MS SQL Server 2019
KOHTpOJIA U MS SQL Server Management
MPOMEKYTOUHON Studio 18.8
aTTecTaluy, MS Visio Pro 2016
camocrositenbHON | 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

124 Knacrepnas 7-Zip Croiika cepBepHas
nabopaTopust Mozilla Firefox VYupasmsromuii y3en knactepa [SO0PX-S5380\ Xeon E5345\
Cepaepnbiii ieHTp | Oracle Database 11g Express DDR-2-667-8192Mb\WD5001ABYS 1 mt.
CrennansHoe Edition PaGounit y3en knactepa ISO0PX-S5380\ Xeon E5345\ DDR-2-

HOMEILCHUE JUTs
XpaHeHUs 1
npodumakTHIecKor
0 obOciTyKUBaHUS
y4eOHOT0
o0opynoBaHHS

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
CeTm»

YMKK «KommyTtaTopsl
JIOKAIBHBIX CETEeH

YMKK «OnexTpoTexHuka u
JNEKTPOHUKA»

YMKK «HpopMannoHHbIe
CHCTEMBI B 9KOHOMHKE»

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

YMKK "O06BekTHO-
OpPHEHTHPOBAHHBIC TEXHOIOTHI
YMKK «MHpopMannoHHEBIE
TEXHOJIOTHID)

YMKK «¥YnpaBnenue 6azamu
JTAHHBIX)

667-8192Mb\WD800JD\ - 16 it

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

Cepsepnsiii y3en DEXUS II I500PX-S5380\ Xeon ES5345\
DDR-2-667-8192Mb\

Kommyratop DLink

Kommyratop DLink

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

CeteBoe xpaHmHIie 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




YMKK «CereBbie
HH(POPMAMOHHBIC TEXHOJIOT U
YMKK «Teopetnueckne OCHOBBI
HH()OPMATUKID

YMKK "OCHOBBI anropuTMHU3aluN
U TIIPOTPaMMHPOBAHHS

JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
Ounnod 11 “Kpeno-auanor”
Cucrema yTnaBiIeHUs
XpaHUJIMILEM JOKyMeHTOB “Kpeno
-nuasnor’

Hentp ynpasnenus I1O Kpeno

MS SQL Server 2016

Apache HTTP Server

118 Kagenpa 7-Zip Cucremnsriii 01oxk H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTEMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BeuncnuTensHoit | LibreOffice MonuTtop
TEXHHUKH. Kaspersky Endpoint Security Ipuntep HP LaserJet 1018
CriennansHOE Adobe Reader DC M®YV Brother DCP-L2540DNR
MOMEIICHUE IS Klite Mega Codec Pack
XpaHeHUs 1 Java 8
npodumaktadeckor | PDF24 Creator
0 OOCITY>KHBAHUS Etxt Antiplagiat
y4eGHOTO Microsoft Windows 10 PRO x64
obopynoBaHus DSP OEM

MS Office Professional Plus 2007

120 Jla6opatopusi«IIpo | Windows 10 Pro RUS 20 TocaIouHBIX MECT, paboviee MEeCTO TPETOaaBaTels
rpaMMHast 7-Zip 20 xommnsrotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
WH)KEHEPUS U Google Chrome 2933 161'6/SSD XPG GAMMIX S11 Pro 512I'6/NVIDIA
pa3paboTka Mozilla Firefox GeForce GTX 1050 Ti/Realtek PCle GbE Family Controller
IIPOrPaMMHOIO LibreOffice 40 monuTopoB Samsung S24R350FHI 23.8"
obecrieueHusI. LibreCAD 20 UBII CyberPower UT650EG
IMonuron xubep- Inkscape 20 KOMIUICKTOB KJIaBHATypa+MbIIIb
CTIOpPT». Notepad++. 20 rapautyp Defenfer G-320
ITomemenue i 1C:Ilpeanpustue 8. Kommext 1 meympasnsemsrit kommytatop TP-LINK TL-SG1024D
MPOBEICHUS Kaspersky Endpoint Security 1 UnTepaktuBHas nanensd EliteBoard LR-75UT40i7
3aHATHN MS Access 2016
JIEKLIHOHHOTO MS Project Pro 2016
THIIA, MS SQL Server 2019
CEMUHAPCKOTo MS SQL Server Management
THIIA, KyPCOBBIX Studio 18.8
pabot (xypcoBeix | MS Visio Pro 2016
MIPOCKTOB), MS Visual Studio Pro 2019
TPYIITOBEIX U Anaconda3
uHAUBUAYaIbHBIX | Blender
KOHCYJIbTAIUH, Gimp
TEKYIIEero Maxima
KOHTPOJISI U Oracle VM VirtualBox
MIPOMEXYTOYHOM StarUML V1
aTTeCTaIlUH, Oracle Database 11g Express
camoctosTenbHOl | Edition
paboThL. IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Adobe Reader DC
NetBeans IDE
ZEAL
SMath Studio
Klite Mega Codec Pack
201 [Homemenue nns 7-Zip 32 mocamoYHBIX MECTa, MPEToAaBaTeILCKOe MECTO, 10CKa,

MPOBCACHUA

Google Chrome

MYJIbTUMEIUIHBIN TPOEKTOP (MEPEeHOCHOIT), TePEeHOCHO




3aHATHIA LibreOffice HOYTOYK
JICKIIMOHHOTO
THTIA,
CEeMHUHAPCKOTO
THIA, KYPCOBBIX
paboT (KypcoBBIX
TIPOEKTOB),
TPYIIOBBIX U
WHIVBHYaJTbHBIX
KOHCYJIbTaLUH,
TEKYILETO
KOHTPOJISI U
MPOMEKYTOUHOMN
aTTeCTalnH.

8. METOUYECKHUE YKA3AHUSA JJI5 OBYYAIOIUXCSA 11O OCBOEHUIO TN CHUIIJIMHBI (MOAY JIST)

B cootBerctBuu ¢ TpeboBanmsiMu @I'OC BO no HampaBiieHHUO MOATOTOBKA pean3aliis KOMIETEHTHOCTHOTO TIOAX0/1a
IpeaycMaTpUBAET UCTIONB30BAaHKE B yIeOHOM TpoIiecce aKTUBHBIX M MHTEPAKTUBHBIX ()OPM NPOBEICHUS 3aHATHI (pa3oop
KOHKPETHBIX 3a/1a4, IPOBEJeHUE OIMI-0IPOCOB, UCCIEI0BATENbCKUE PAOOTHI) B COYETAHUH C BHEAYIUTOPHON pabOTOM C LeIbI0
(hopMupOBaHUS U pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB 00YJarOITHXCH.

JlexnmonusIe 3aHATHA gononsrorcs [13 u pasmmaasiMu dopmamu CPC ¢ yuebHON u HaydHOU uTepaTypoil B mporecce Takoit
pabOTHI CTYAEHTHI IPUOOPETAIOT HABBIKY «TTTyOOKOT0 YTEHUS - aHAIN3a U HHTEPIPETallud TEKCTOB 10 METOJOJIOTUH U METOIUKE
JUCHUIIHHBL.

Y4eOHBII MaTeprall 110 JUCHUIUTHHE « BEICOKONPON3BOIUTENIFHBIC BEIYUCIUTENBHBIE CHCTEMBD». Pa3IeeH Ha JIOTHIeCKH
3aBepIleHHbIE YacTH (MOAYNIN), TIOCIe U3ydeHHsI, KOTOPBIX IIPeIyCMaTPUBACTCS aTTecTalys B (popMe MHICHMEHHBIX TECTOB,
KOHTPOJIBHBIX PaboT.

PaboTe! onleHMBaIOTCA B Oajutax, CyMMa KOTOPBIX JaeT PeHTHHT KaKIoro odydaromerocs. B 6amrax oreHHBarOTCS HE TONBKO
3HaHUS ¥ HABBIKH O0YJAIONINXCS, HO U UX TBOPYECKHE BO3MOKHOCTH: aKTHBHOCTD, HEOPANHAPHOCTH PEIICHUH ITOCTaBICHHBIX
npobaem. Kaxxaplit Moaynb yueOHON AUCIUIIMHBI BKIIIOYAeT 00s3aTeNnbHble BUABI padoT — nekuuu, 113, paznuunsie Buasl CPC
(BBITMOJIHEHUE JOMAIIHUX 3aJaHUH MO PEIIEHHUIO 3a/1a4, MOJATOTOBKA K JIEKIUSIM U IPAKTUYECKUM 3aHATUSIM).

dopma TeKyIero KOHTPOJIS 3HaHUH — paboTa CTy[JeHTa Ha IPaKTHIEeCKOM 3aHATHH, orpoc. PopMa MpoMeKyTOUHBIX aTTeCTaIHi —
KOHTpOJBHAs paboTa B ayAUTOPUH, JOMAIIH:I paboTa. MiToroas popma KOHTPOIIS 3HAHUIA 110 MOAYISIM — KOHTPOJIbHas paboTa ¢
3aJla4aMy [0 MaTepHaty MOAYIS.

Meroandeckue yka3aHus 110 BHITOJTHEHHIO BCEX BUIOB yIeOHOW pabOTH! pa3MEIIeHB! B AJIEKTPOHHOH 00pa3oBaTeIbHON cpelie
aKaJleMHH.

Metoauueckue ykazaHHs 1 MaTepHaibl 10 BUAAM yI€OHBIX 3aHATHH MO TUCLUIINHE:

Bun yaeOnbIX 3aHATHI, paboT - OpraHuzamus gesTensHocTH odydatomerocs Jlekius - Hanncanue KoHCIEKTa JICKIUH: KpaTKo,
CXEMAaTHYHO, TIOCJIeIOBATEIHHO (PUKCHPOBATH OCHOBHBIE ITOJIOXKEHHS, BRIBOABI, ()OPMYITHPOBKH, 0000IIECHHsI, OTMEUaTh BayKHbIE
MBICITH, BBIIETATH KIIFOUEBBIEC CIIOBA, TEPMHUHEL [IpoBepKka TEpMHUHOB, TOHATHH C TIOMOIILIO YHIUKIONEANH, CIIOBapei,
CIPaBOYHHUKOB C BBIMHMCBIBAHUEM TOJIKOBaHUIl B TeTpaab. O003HAUUTH BOMPOCHL, TEPMHHBL, MaTepHall, KOTOPBII BBI3BIBAET
TPYAHOCTH, TIOTIBITATECSI HAWTH OTBET B PEKOMEH/TyeMOMH JINTepaType, €CIIH CAaMOCTOSTENIFHO He yaaéres pa3o0paThes B MaTepHale,
HEeo0XoanMo c(hOpMyIHPOBATE BOIIPOC M 33/1aTh IIPETIOIABATENIO Ha KOHCYIBTAIINH, HA IPAKTHYCCKOM 3aHITHH.

IIpaxkTrdeckue 3aHsTHS - KOHCIIEKTHPOBaHUE UCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKLUH, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM
BOIIPOCAM, IPOCMOTP PEKOMEHyeMOMH JINTepaTypbl, paboTa ¢ TEKCTOM. BhINoIHEeHnEe NPaKTHYECKHUX 33/1a4 B MHCTPYMEHTAJIBHBIX
cpenax. Brmmomaerue npoektoB. Penenne pacuérHo-TpadMuecKuX 3agaHui, pelieHHe 3a1ad 10 aJTOPUTMY U Jp.
CamocrositensHas pabota - 3HAKOMCTBO C OCHOBHOM U JOIOJHUTENIBFHOI TUTEpaTypo, BKIIFOUas CIPAaBOYHBIC H3AHUS,
3apyOexHbIe HICTOUHUKH, KOHCTIEKT OCHOBHBIX MOJIOKEHUI, TEPMUHOB, CBECHUI, TPEOYIOLUIUXCA ATl 3aIIOMUHAHUS U SBIISIOIUXCS
OCHOBOIIOJIATAIONINMH B 3TOH Teme. CoCTaBIICHHE aHHOTAIMH K TPOYNUTAHHBIM JINTEPATYPHBIM HCTOYHUKAM H Jp.

9. METOIMYECKHUE YKA3AHUSA OBYYAIOIIMMCA IO BBINTOJJHEHUIO CAMOCTOATEJIBHOU PABOTBI

OCHOBHBIMHU 33/1a4aMH CaMOCTOSATENBEHOH pabOTHI CTYACHTOB, SBIISIFOTCS: BO—TIEPBBIX, IIPOJOJDKCHNE U3YUCHHS JUCHHUILIHBI B
JIOMAIIHUX YCJIOBHSX 110 IPOrpaMMe, IPEAI0KEHHON IPENoJaBaTesieM; BO—BTOPBIX, IPUBUTHE CTYJCHTaM UHTEPECA K TEXHUUECKON
U MaTeMaTH4YeCKOil TuTepatype, HHXEHepHOMY Aely. M3yueHue u nu3noxeHne HHGOpMaIu, HOTydeHHOH B pe3ynbTaTe U3ydeHUs
HAy4YHOH JIUTEepaTyphl U MPAKTUYECKUX MaTepUAIIOB, IPEAMNoaraeT pa3BUTHE Y CTYJJCHTOB KaK BJIafeHHs HaBBIKAMU YCTHOM peuu,
TaK ¥ CIIOCOOHOCTEH K YeTKOMY NICEMEHHOMY M3JI0KSHUIO MaTepHaa.

OcHOBHOM (hOPMOIf KOHTPOJIS 32 CAMOCTOSTENBHON paboTOil CTYJCHTOB SBISIFOTCS MPAKTUIESCKUE 3aHITHU, a TAKXKE eXKEHeeTIbHbIC
KOHCYJIbTAI[MHU TIPETIOJaBaTesl.

I[paxTHyecKkue 3aHATH — HanOoJee MOAX0sIIee MECTO A1t (POPMHUPOBAHMS YMEHUS IIPUMEHSTH MOTy4CHHBIC 3HAHUS B
IPAKTUYECKOH JEeSITENbHOCTH.

[Ipu moAroToBKE K MPAKTUUECKUM 3aHATHAM CIEIyeT COON0AaTh CHCTEMAaTUYHOCTD U MOCIIEA0BATEILHOCTH B pabote. Heobxonumo
CHayaJla BHUMATeJIbHO 03HAKOMHTBCS C COJCPKAHUEM IUIaHa NPaKTHYECKUX 3aHATHH. 3aTeM, HalTH B y4eOHOI uTeparype
COOTBETCTBYIOIINE PA3eIbl M IPOINTATh NX. OCBaMBaTh U3ydaeMbIif MaTepHaI clexyeT 1Mo JacTsaM. [locime u3ydeHus kako-mmuoo
TEMBI WK €€ OTACTBHBIX Pa3e]IOB HEOOXOAMMO MOTyIeHHbIC 3HAHUS [IPUBECTH B CHCTEMY, CBSI3aTh BOSHHO BECh IPOPAOOTAHHBIH
Martepuai.

I[Ipu oBEICHNH UTOTOB CaMOCTOSITEIILHON PabOTHI IIPEIo1aBaTeNeM OCHOBHOE BHIMaHHUE J0JDKHO YACISAThCS pa30opy U OLEHKe
JMy4qIux paboT, aHaIU3y HeIO0CTaTKOB. [10 MpetoxKeHHIo peroAaBaTelIs CTYICHT MOXKET H3JI0KHUTh COJICpPKaHNe BEITOJTHEHHOH UM




HMHCBMEHHOHN pabOTHI Ha MPAKTHYECKUX 3aHATHIX




