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1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1 | - bopMupoBaHHEe NOHNMaHHS OCHOBHBIX IIPUHIIUIIOB IIOCTPOCHHS M PEAIN3aIlni MAaTEMaTHUECKUX MOZETeH ¢
pacnpenenEHHbIMUI TapaMeTpaMmu»

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

1.3 | - obocHOBaHuUE BEIOOPA COBPEMEHHBIX HHPOPMAITMOHHO - KOMMYHUKALIMOHHBIX U HHTEIUIEKTYalbHBIX TEXHOIOTHMA IS
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 | Merononorvs Hay4HOTO 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 OyYHKIMOHUPOBAHUE COBPEMEHHBIX OIIK-2.1 | JI1.1JI1.2 JI1.3 J11.4 JI1.5J12.1
cucteM CAIIP nox ynpasnennem PDM OIIK-2.2 J12.2 J12.3 J12.4 J12.5
cucreM /JIex/ OIIK-2.3 313233 54 35
OIIK-1.1
OIIK-1.2
OIIK-1.3
1.2 OYHKINOHUPOBAHNE COBPEMEHHBIX OIIK-2.1 JIT.1JI1.2 JI1.3 JI1.4 JI1.5J12.1
cuctem CAIIP nox ynpasinennem PDM OIIK-2.2 JI2.2J12.3 J12.4 J12.5
cucrtem /IIp/ OIIK-2.3 0103233 5435
OIIK-1.1
OIIK-1.2
OIIK-1.3
1.3 OyYHKLMOHUPOBAHUE COBPEMEHHBIX OIIK-2.1 | JIL.1JI1.2 JI1.3 J11.4 JI1.5J12.1
cuctreM CAIIP nox ynpasnennem PDM OIIK-2.2 J12.2 J12.3 J12.4 J12.5
cucreM /Cp/ OIIK-2.3 313233 54 35
OIIK-1.1
OIIK-1.2
OIIK-1.3
1.4 Bo3moxHOCTH 17151 OJTHOM MacTep - OIIK-2.1 JIT.1JI1.2 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 0103233 5435
BBITIOJTHSATh PA3JIUYHBIE THITBI OIIK-1.1
aHann3oB. /JIex/ OIlIK-1.2
OIIK-1.3
1.5 Bo3moxHocTH 115 0JHOW MacTep - OIIK-2.1 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
Mozenu GOpMHUPOBATH Pa3TNnIHbIE OIIK-2.2 JI2.2J12.3 J12.4 J12.5
BapHAHTBl KOHEYHO - 3JIEMEHTHBIX CETOK U OIIK-2.3 0132335435
BBINOJIHATD Pa3JIM4YHBIC THIIBI OIIK-1.1
aHanu3os. /I1p/ OIIK-1.2
OIIK-1.3
1.6 Bo3moxHOCTH 17151 OJTHOM MacTep - OIIK-2.1 JIT.1JI1.2 JI1.3 JI1.4 JI1.5J12.1
Mozenu GOPMHPOBATH PA3INIHEIC OIIK-2.2 JI2.2J12.3 J12.4 J12.5
BAapUaHTbl KOHEUHO - 3JIEMEHTHBIX CETOK U OIIK-2.3 D132253 2435
BBITIOJTHSATh PA3JTUYHBIE THITBI OIIK-1.1
aHamu3os. /Cp/ OIlIK-1.2
OIIK-1.3
1.7 Heo6xonumocTs 1 paboTa B cpeze OIIK-2.1 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
HJICATN3UPOBAHHON MOJIEIH OIIK-2.2 J12.2 J12.3 J12.4 J12.5
ncciexyeMoro oosexra. /Jlex/ OIIK-2.3 313233 54 35
OIIK-1.1
OIIK-1.2
OIIK-1.3
1.8 HeobxonumocTh 1 paboTa B cpezie OIIK-2.1 JIT.1JI1.2 JI1.3 JI1.4 JI1.5J12.1
HUJeATN3UPOBAHHON MOJIENIN OIIK-2.2 J12.2J12.3 J12.4 J12.5
uccuegyemoro oosexra. /I1p/ OIIK-2.3 0103233 5435
OIIK-1.1
OIlIK-1.2
OIIK-1.3
1.9 Heo0xonumocTs 1 paboTa B cpeze OIIK-2.1 | JI1.1J11.2 JI1.3 J11.4 JI1.5J12.1
HJICATN3UPOBAHHON MOJIEIH OIIK-2.2 J12.2 J12.3 J12.4 J12.5
nccuexyemoro oowsexra. /Cp/ OIIK-2.3 313233 54 35
OIIK-1.1
OIIK-1.2
OIIK-1.3
1.10 IToaroroBka MoAENH KCCIEAYEMOTO OIIK-2.1 JIT.1JI1.2 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 013233 5435
OIIK-1.1
OIlIK-1.2

OIIK-1.3




1.11 IToaroroBka Moz€enu HccaeayEMOIO OIIK-2.1 JI1.1 J11.2 J11.3 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 D132 33 54 55
OIIK-1.1
OIlIK-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 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
cetku /JIex/ OIIK-2.2 JI2.2J12.3 J712.4 J12.5
OIIK-2.3 313233 54 35
OIIK-1.1
OIIK-1.2
OIIK-1.3
2.2 dopMuUpoOBaHUE KOHEYHO - JIEMEHTHOM OIIK-2.1 JIT.1JI1.2 JI1.3 JI1.4 JI1.5J12.1
cetku /IIp/ OIIK-2.2 J12.2 J12.3 J12.4 J12.5
OIIK-2.3 D13225324 35
OIIK-1.1
OIlIK-1.2
OIIK-1.3
2.3 DopMuUpOBaHUE KOHEYHO - DJIEMEHTHOMN OIIK-2.1 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
cetku /Cp/ OIIK-2.2 JI2.2J12.3 J12.4 J12.5
OIIK-2.3 313233 54 35
OIIK-1.1
OIIK-1.2
OIIK-1.3
2.4 Pesxxum cumymsiinun /JIex/ OIIK-2.1 JIT.1JI1.2 JI1.3 JI1.4 JI1.5J12.1
OIIK-2.2 J12.2J12.3 J12.4 J12.5
OIIK-2.3 D132253 2435
OIIK-1.1
OIlIK-1.2
OIIK-1.3
2.5 Pexxum cumymsauu /Tp/ OIIK-2.1 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
OIIK-2.2 JI2.2J12.3 J712.4 J12.5
OIIK-2.3 313233 54 35
OIIK-1.1
OIIK-1.2
OIIK-1.3
2.6 Pesxxum cumymsimu /Cp/ OIIK-2.1 JIT.1JI1.2 JI1.3 JI1.4 JI1.5J12.1
OIIK-2.2 J2.2J12.3 J12.4 J12.5
OIIK-2.3 D13225324 35
OIIK-1.1
OIlIK-1.2
OIIK-1.3
2.7 Onucanue rpaHAYHBIX YCIOBHMA OIIK-2.1 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
aHamu3upyeMoro oobekra. /JIex/ 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
2.8 OrnucaHune rpaHUYHBIX YCIOBHI OIIK-2.1 JIT.1JI1.2 JI1.3 JI1.4 JI1.5J12.1
a"anm3upyemoro oosekra. /IIp/ OIIK-2.2 J2.2J12.3 J12.4 J12.5
OIIK-2.3 D13225324 35
OIIK-1.1
OIlIK-1.2

OIIK-1.3




2.9 Omnucanue TpaHUYHBIX YCIOBUH 2 7 OIIK-2.1 | JI1.1JI1.2 JI1.3 J11.4 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.1JI1.2 J11.3 JI1.4 JI1.5J12.1
BO3JICHCTBUI HAa aHAIU3UPYEMBbIH OIIK-2.2 JI2.2J12.3 J12.4 J12.5
obbekra /Jlex/ OIIK-2.3 D132 33 54 55
OIIK-1.1
OIlIK-1.2
OIIK-1.3
2.11 Cnioco0bl onucaHus BHEITHUX 2 4 OIlK-2.1 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
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.1JI1.2 J11.3 JI1.4 JI1.5J12.1
BO3JICHCTBUI HAa aHAIU3UPYEMBbIH OIIK-2.2 JI2.2J12.3 J12.4 J12.5
obbekra /Cp/ OIIK-2.3 D132 33 54 35
OIIK-1.1
OIlIK-1.2
OIIK-1.3
Pazgen 3. [Ipome:kyrounas aTrecTanus
3.1 Ox3amen /KAD/ 2 0,3 OIIK-2.1 | JI1.1J11.2 JI1.3 J11.4 JI1.5J12.1
OIIK-2.2 JI2.2J12.3 J712.4 J12.5
OIIK-2.3 313233 54 35
OIIK-1.1
OIIK-1.2
OIIK-1.3
3.2 Koncynpranus nepen sx3amenom /Konen/ 2 1 OIIK-2.1 JIT.1JI1.2 JI1.3 JI1.4 JI1.5J12.1
OIIK-2.2 J12.2 J12.3 J12.4 J12.5
OIIK-2.3 D13225324 35
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

. UTo Takoe MaTeMaTHuYeCKas MOJENb U MaTEMaTUIECKOE MOIEIUPOBaHE?

. HazoBure smeMeHTHI 0000MEHHOH MaTeMaTHIECKOH MOJIETIH

. IIpu3Haku, Mo KOTOPHIM KITACCHPUIUPYIOTCA MaTEMaTHIECKHE MOEIN.

. 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.

0NN Nk W —

Paznen 2

1. B uém npuHIMIHAIEHOE OTIINYHE OOBEKTOB C pacHpeleIEHHBIMH MTapaMeTpaMu OT 0OBEKTOB C COCPEIOTOYCHHBIMA
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. Be16op TeMbl 1 000CHOBaHHUE €€ aKTyalbHOCTH.

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:

. Peanu3zanusa maTteMaTU4eCKUX MOJIENEeN IMHAMUYECKUX cucTeM B cuctemax CATIP

. 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.

0NN LN kAW

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:

I)porecc MOCTPOSHUS MOJICITH KOMITBIOTEPHBIME CPE/ICTBAMH;
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) Mozienb aBTOMOOHIIS;
2) cOOpHUK MpaBUJI IOPOKHOTO IBHKECHUS;
3) popmyna 3ak0OHa BCEMHPHOTO TATOTCHHS
4) HOMEHKJIaTypa CIIMCKOB TOBAPOB Ha CKIIAJE.
4. MaremaTH4ecKOil MOJIEIIbIO SBJISETCS:

1) Mozienb aBTOMOOMIIS;

2) cOOpHUK MPaBUII TOPOKHOTO JIBIKCHUS;

3) dhopmyra 3aKkOHA BCEMUPHOTO TSATOTEHHUS,




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

1) MoJieNTh aBTOMOOHIIS,

2) cOOpHUK MPaBUII IOPOKHOTO JIABHIKESHUS;

3) dopmyrna 3aKkOHA BCEMUPHOTO TSATOTEHHUS,

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

1) Mozenb ciry4aitHOTO OJTyKIaHHSI YaCTHIIbI;

2) Moaenb (POPMUPOBAHUSI OUEPEIH;

3) Monens cBOOOHOTO TAJICHUS TENIa B CPEJIe C COMPOTHBIICHUEM;

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

1) Mozenp ABMKEHHS TeIa, OPOMICHHOTO MO YIIIOM K TOPU30HTY;

2) Mozests OPOYHOBCKOTO BH)KCHHUS;

3) Moenp TasHUS KycOUKa JIbJia B CTaKaHe;

4) MoJiesib 00TEKaHUS ra30M Kphbljla camMoJIeTa.

8. [TocnenoBaTeIbHOCTD ATATIOB MOJICTUPOBAHUS:

1) uenb, 00BEKT, MOJIENb, METO/I, AITOPUTM, TIPOTPaAMMa, IKCTIEPUMEHT, aHAJIH3, yTOUHEHHE;

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) rHIOTETHYECKOE OMUCAHUE MOJCIIH;

2) pelieHue 3a1aud METOIOM UHTYKITUH;

3)pemenne 3a1a4n e TyKTHBHBIM METO/IOM;

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

10. JlenyKTHBHOE MOJECIHPOBAHKE MIPEIIIOIAracT:

1) rUMOTETUYECKOE OTMCaHUEe MOJICIIH;

2) pelieHue 3a1a4d METOJIOM UHIYKIIUH;

3)peleHue 3aa4u ASAYKTUBHBIM METOIOM;

4) moCTpOCHUE MOJICIH KaK YaCTHOTO CITydast TII00aIbHBIX 3aKOHOB IPUPOJIBI.

11. KOMIIBIOTEPHBIN SKCIEPUMEHT — 3TO:

1) pelieHne 3aa4u Ha KOMIIBIOTEPE;

2) BccleTOBaHNE MOJICIH C TIOMOIIBIO KOMITBIOTEPHO! IIPOTrPaMMEI;

3) monKIIFOYeHNE KOMITBIOTEpA T 00paOOTKH (DH3MUECKUX IKCIICPUMEHTOB;

4) aBTOMaTU3UPOBAHHOE yIPaBICHUE (PUZHUECKUM IKCIEPHMEHTOM.

12. Mopaenb cBOOOIHOTO MaACHUs TeIa B CPEIC C TPCHHEM:

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. Mozens IBMKEHUS Tela, OpPOIIEHHOTO MO/ YIIIOM K TOPU30HTY B CHCTEME KOOPAHMHAT, B KOTOPOU OCh X HarpaBlieHa o
TOPHU30HTY, Y — BEPTUKAIBHO BBEPX:

1) max = - kVx, may = mg — kVy, VOx = VOcosA, VOy = VOsinA, rzue ax, ay, Vx, Vy -

MIPOCKITMH YCKOPSHHS U CKOPOCTH, M — Macca, A — yrosl 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 -

MIPOEKINH YCKOPEHHS U CKOPOCTH, M — Macca, A — yrosl 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. Monenb ABIKEHHS HEOSCHOTO Tela OTHOCUTEIHHO 3eMITH (TUIOCKHUH CiTydaid):

1) d2x/dt2 = -GMx/ ; d2x/dt2 = -GMy/ ; rne G — rpaBUTaIMOHHAS TOCTOsIHHASL, M — Macca 3eMitH, X, y - KOOpAWHATHI Tela;
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. JInst kpaeBo¥ 3a/1a4u TEIUIONPOBOAHOCTH B OJJTHOMEPHOM CTEPKHE, KOHIIBI KOTOPOTO UMEIOT KOOpIUHATHI X =0 u x =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. JInst kpaeBo¥ 3a1a4u TSIUIONPOBOAHOCTH B OJJTHOMEPHOM CTEPKHE, KOHIIBI KOTOPOTO UMEIOT KOOpIUHATHI X =0 u 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. Ans xpaeBoi 3a1a4H TETJIONPOBOJHOCTH B OJJHOMEPHOM CTEp>KHE, KOHLIBI KOTOPOTO UMEIOT KoopauHatel X =0nux =1L, 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.AuckpeTHast MOAEb YUCICHHOCTH MOMYJISIUHY, 3aBUCSIIEH B OCHOBHOM OT YHCTON CKOPOCTH BOCIIPOM3BOCTBA (03 yueTta
BHYTPUBUI0BOI KOHKYPEHIIMHU, R — CKOPOCTh BOCITPOU3BOJICTBA):
19. lnckpeTHast MOIETh POocTa MOMYISAIN, OTpaHWYEeHHAs BHYTPUBHIOBOH KOHKYpeHIHeH (R — CKopocTs BOCIIpOU3BOACTBA, a,b —
K03(GHLUCHTEI):
20.HenpepsIBHast MOZIENb YUCIEHHOCTH MOMYINALHH, O€3 ydeTa BHYTPUBUI0BOM KOHKYPEHIHH (T — CKOPOCTh pocTa uuciIeHHocTd, K
— TIpeeTbHAs IUIOTHOCTD HACHIICHHS):
21.HenpepsiBHas (JTorugeckas) MoJeIb YUCICHHOCTH NOMYIISINH ¢ y9eTOM BHYTPUBHIOBOH KOHKYPEHIUH (I — CKOPOCTh Pojia
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 MeXBHIOBOH KOHKYPEHIUH «XHITHUK-kepTBay (N1, r, a-4HCIeHHOCTh, CKOPOCTh POCTa B KO3 (GHIUEHT 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=rNI1- aNIN2, dN2 /dt=ab NIN2 — qN2;
3) dN1 /dt =rNI(N1-N2-aN2), dN2/dt = aN2 (N1-N2-gN1);
4) dN1 /dt=1N1-aN2, , dN2/dt=bN1—gN2.
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) MapKOBCKHM;
2) HEMapKOBCKHUM;
3) nmuHEHHBIM;
4) KBa3UCTallMOHAPHBIM.
27. Inst MOAEAUPOBAHUS OUEPENU MEHEE BCETO MOAXOIUT pacHpeieieHHe JNTNTEIbHOCTH OXKUIAHHS:
1) paBHOBEPOATHOCTHOE;
2) myacCOHOBCKOE;
3) HopMasIbHOE;
4) SKCTIOHEHIIHATLHOE.
28. ITycts aBTOOYCHI IBUTAIOTCS HHTEpBanoM B 10 MunayT. KakoBo cpeaHee BpeMs OKUIaHHS TPAHCIIOPTA HA OCTAHOBKE IIPU
HaJIMYHU OJHOTO MapIIpyTa:
1) 10 muH;
2) 0 muH;
3) 5 muH;
4) He onpexeneHo?
29. Iycth aBTOOYCHI ABHUTarOTCS HHTEpBaoM B 10 MuHYT. KakoBo cpenHee BpeMst 0)KUIaHUS TPAHCIIOPTa Ha OCTAHOBKE IIPH
HAJIMYHNH IBYX MapIIPyTOB:
1) 5 mun;
2) MeHee 5 MuH;
3) 6onee 5 muH;
4) 10 MmunH?
30. Metoiom citydaitHbIX UcTibITaHui (MeTor MoHTe-Kapiio) HEeBO3MOKHO BHIYHCIIUTD:
1) uucno m;
2) iomanip;
3) uncna GuboHauYM;
4) KOpeHb YpaBHEHHUSI.

Crucok 3agad co CBOOOAHO KOHCTPYUPYEMBIM OTBETOB.
1. PaccmaTpuBaeTcst TpyOUaThIii XUMHYECKHHA PEaKTop, B KOTOPOM B pe3yIIbTaTe H30TEPMUIECKOI PeakIiy IIepPBOTO MOPSIKa

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
JI1.1 |Cemaxkuu U. T, IIporpammupoBaHue, YMCIEHHBIE METObI U Mocksa: KnoPyc, 2021, URL:
Pycaxosa O. JL., MaTeMaTHYECKOe MOZCIMPOBaHue: YueOHoe https://book.ru/book/940464
Tapynun E. J1, rocooue
IIxapamyra A. I1.
JI1.2 |Bomaruna 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 MOJEIIMPOBaHNE 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: KnoPyc, 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 Omneparanas cuctema — Windows 10 Pro RUS TMoamucka Microsoft Imagine Premium — Order
Ne143659 ot 12.07.2021

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

6.3.1.3 | SAunexc bpaysep bpayszep SAnnexc bpaysep JluuenznonHoe cornameHne Ha UCnoib3oBaHue nmporpamm Snaexc bpaysep

https://yandex.ru/legal/browser_agreement/

6.3.1.4 | Mozilla Firefox Bpaysep Mozilla Firefox ITporpammuoe obecnieuenue mo suneHsun GNU GPL

6.3.1.5 | LibreOffice OdwucHprit maket LibreOffice ITporpamMuoe obecniedenue mo aumnen3na GNU GPL

6.3.1.6 | Notepad++. TekroBsIii penakrop Notepad++. ITporpammHoe obecrieuenue no nunen3una GNU GPL

6.3.1.7 | MS Visual Studio Community Edition Cpena pa3zpabotku Microsoft Visual Studio 2022 TIporpammHoe obecriedeHue mo

munensnn GNU GPL

6.3.1.8 | SMath Studio IIporpamma 11 BEIYHCICHUS MaTeMAaTHYECKAX BEIPAXKEHUH W IOCTPOCHNUS IpapuKOB (QyHKITHI

IIporpammuoe obecnedenue no auneHsuu GNU GPL
6.3.1.9 | Maxima MatemaTtuyeckuii naker Maxima IIporpammuoe obecnieuenue no nunensun GNU GPL
6.3.2. TlepeueHb npodeccnoHAIBbHBIX 023 JAHHBIX M1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | Koxexc — IIpoceccuonanbHble cripaBouHble cucTeMsl  https://kodeks.ru

6.3.2.2 | POCCTAHJAPT denepanbHOe areHTCTBO 10 TEXHUYECKOMY PETYIUPOBAHHUIO U METPOJIIOTUHI

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

6.3.2.3 | UCO MexnyHapoHasi OpraHH3aIys [0 CTaHaapTH3anuy 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 O¢unmansusiit nopran UT-nupekropos http://www.globalcio.ru

6.3.2.7 | Koncynsrant Ilnroc http://www.consultant.ru

7. MTO (0o60opyroBaHue U TEXHHYECKHE CPEICTBA 00yUeHUsI)

Ayn HaunmenoBanue I10 OcHarienue

202 [Tomemenne ns 7-Zip 70 mocagO4YHBIX MECT, PENOaBaTeIbCKOE MECTO, 10CKa,
[IPOBEJIEHUS Snpexc bpaysep MYJIbTUMEIUHHBIN TPOEKTOP (IEPEHOCHOIT), TEPEHOCHO
3aHATHHA LibreOffice HOYTOYK
JIEKIIHOHHOTO
THIIA,

CEMUHAPCKOTO
THIIa, KYPCOBBIX
pabot (KypcoBbIX
MIPOEKTOB),
TPYIIIOBHIX U
WHIUBHYaJIbHBIX
KOHCYJbTalUH,
TEKYILETO
KOHTPOJISL U
IIPOMEKYTOUHOM
aTTeCTalUH.

201 ITomerenue aasa 7-Zip 32 mocagoyHBIX MECTa, MPEnoiaBaTeIbCKOe MECTO, T0CKa,
MPOBEACHUS Sunekc bpayzep MYJIBTUMEIUHHBINA TPOEKTOP (TIEPEHOCHOH ), TEPEHOCHON
3aHSATHHA LibreOffice HOYTOYK
JIEKIIMOHHOTO
THIIA,




CEeMUHAPCKOTO
THIIA, KYPCOBBIX
paboT (KypcoBBIX

MPOEKTOB),
TPYIIOBBIX U
WHIVBHIYaJIbHBIX
KOHCYJbTallUH,
TEKYILEro
KOHTPOJISL U
IIPOMEKYTOUHOM
aTTeCTalUH.

120 Jla6opaTopusi«IIpo | Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MeCTO MperoAaBaTes
rpaMMHast 7-Zip 20 xommnbrotepoB A320M-H-CF/AMD Ryzen 5 2600X/DDR4-
HUH)XEHEPUS U Sunexc bpayszep 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"
obecrieueHus. LibreCAD 20 UBIT CyberPower UT650EG
[Momuron knubep- Inkscape 2() KOMIUIEKTOB KJIaBUATypa+MbIIlIb
CIOPT». Notepad++. 20 rapautyp Defenfer G-320
[Tomemenue mmns 1C:Ilpennpusrtue 8. Komruiekt 1 neynpasnsemsbiit kommytatop TP-LINK TL-SG1024D
IIPOBEIECHUS Kaspersky Endpoint Security 1 UnTepaxtusHas nmanens EliteBoard LR-75UT4017
3aHATHH MS Access 2016
JIEKIIUOHHOT'O MS Project Pro 2016
THIIA, MS SQL Server 2019
CEMHHAPCKOI0 MS SQL Server Management
THIIA, KyPCOBBIX Studio 18.8
pabot (kypcoBeix | MS Visio Pro 2016
TIPOEKTOB), MS Visual Studio Community
TPYIIOBBIX U Edition
uHauBuayaidbHbIX | Visual Studio Code
KOHCYJIbTAITUH, Blender
TEKYIIEro Gimp
KOHTPOJIS U Maxima
MIPOMEKYTOUHOM Oracle VM VirtualBox
aTTecTaluu, StarUML V1
camocTosTenbHol | PostgreSQL
pabotel. Kabuner IntelliJ IDEA
WHPOPMATHUKH, PyCharm Community Edition
TEXHOJIOTHH U Eclips
METOJI0B Adobe Reader DC
nporpammupoBanu | NetBeans IDE
S ZEAL

SMath Studio

Klite Mega Codec Pack

10-Strike File search pro

YMKK "O06bekTHO-
OPUEHTHPOBAHHBIE TEXHOIOIHN»
YMKK "OcHOBBI alNropuTMHU3aIuN
1 TIPOTPaMMHPOBAHUS

118 Kadenpa 7-Zip Cucremnsiit 610k H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTEMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BbuncnuTenbHoit | LibreOffice MonuTtop
TEXHHUKH. Kaspersky Endpoint Security IIpuntep HP LaserJet 1018
CriennansHOE Adobe Reader DC M®YV Brother DCP-L2540DNR
MOMEUICHUE JUIs Klite Mega Codec Pack
XpaHEHUs 1 Java 8
npodumaktadeckor | PDF24 Creator
0 OOCITY>KBAHUS Etxt Antiplagiat
yueOHOro Microsoft Windows 10 PRO x64
obopynoBaHus DSP OEM

MS Office Professional Plus 2007

124 Knacrepnas 7-Zip Crolika cepBepHas
nabopatopust Mozilla Firefox VYnpasmstromuii y3en kinacrepa [SO0PX-S5380\ Xeon E5345\
CepgepHubiii ieHTp | PostgreSQL DDR-2-667-8192Mb\WD5001ABYS 1 mir.
CrieruaiibHOE Java 8 Pabounit y3en kmactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-
MTOMEIICHUE IS Kaspersky Endpoint Security 11 667-8192Mb\WDS800JD\ - 16 mt
XpaHEeHUs U Windows Server 2003 R2 Standart | Cepepnslit y3ex Spectrus [S00PX-S5380\ Xeon E5345\ DDR-




npodunakTHIecKor
0 00CITy)KUBAHUS
y4eOHOTO
o0opynoBaHHS

Open SuSe Linux

MySql Server Community
Windows Server 2016 Standard
CepBep aIMHUHUCTPUPOBAHHS
Kaspersky Security Center
YMKK «TenekoMMyHUKAIMK U
CeTI»

YMKK «KommyTaTopsl
JIOKAIBHBIX CETEH

YMKK «DnekTpoTexHuKa u
IIEKTPOHHUKAY»

YMKK «MHpopManmoHHbIe
CHCTEMBI B 9KOHOMHKE»

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

YMKK "O6bekTHO-
OpPHEHTHPOBAHHBIC TEXHOIOTHI
YMKK «MHpopMannoHHbIC
TEXHOJIOTHH»

YMKK «¥Ynpasnenue 6a3amMu
JTAHHBIX)

YMKK «CeteBbie
HH()OPMAINOHHbBIE TEXHOJIOTUIDY
YMKK «TeopeTnueckue 0CHOBBI
HHPOPMATHKNY

YMKK "OcHOBBI anropuTMHu3aun
Y IPOTPaMMHPOBAHUS»
JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
SunnoH 11 “Kpeno-auanor”
Cucrema yTraBieHuUs
XpaHWIUILEM JOKyMeHTOB “Kpeno
-nuaanor’

Hentp ynpasnenus [10 Kpeno
MS SQL Server 2016

Apache HTTP Server

2-667-8192Mb

Cepaepnbiii y3en DEXUS 11 IS00PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\

Kommyratop DLink

Kommyratop DLink

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

CeteBoe xpanmmiie JaHHbIX Synology DS-418 1 mt.
Monwutop Acer V193 1 mr.

[Ixad 2-x ABEPHBIH apXUBHBIN METAI. - 20IT

Cmar cucrema AirWell 1 mr.

Cmur-cuctema Lessar 1 mT.

Cucrema xontpods goctyna CKAT 1200 U7 1 mr

123

ITomemenue misa
MIPOBEICHUS
3aHATHH
JICKIIHOHHOTO
THIIA,
CEMUHAPCKOT0
THUIIA, KyPCOBBIX
pabot (KypcoBbIX
MPOEKTOR),
TPYIIOBBIX U
WHIMBUAYaTbHBIX
KOHCYJbTalUH,
TEKYILETro
KOHTpOJIA U
MIPOMEXYTOYHOM
aTTecTaluu,
CaMOCTOSITCIILHOM
paboTHL.

Windows 10 Pro RUS

7-Zip

Supexc bpaysep

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.

1C:Ilpennpusartue 8. Komruiekt
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

MS Visual Studio Community
Edition

Blender

Gimp

Maxima

Oracle VM VirtualBox
PostgreSQL

IntelliJ IDEA

19 mocago4HbIX MecT, pabouee MECTO MpernoiaBaTesst

19 xommnbroTepoB H110M-S2-C/INTEL Pentium G4400/DDR4
-2133-4I'6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

19 monuTopos LG Flatron 1718s

19 KOMIUIEKTOB KJIaBUATypa+Mblllb

1 neynpasnsemslii kommyratop TP-LINK TL-SG1024D




PyCharm Community Edition
Eclips

Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)

NetBeans IDE
ZEAL
Klite Mega Codec Pack

123a CrneunanbHoe 7-Zip Cucremusblii 0110k AMD FX-8120 1t

IOMEILEHHE IS Supexc bpaysep Cucrtemusriii 650k Intel Core 2 CPU 4400 1.
XpaHEHUS U LibreOffice MonuTop “LG L1718S” 1 wir.
npodunaktudeckor | Notepad++. Momnurop “BENQ CL2240” lmr.

0 00CITy)KUBAHUS Oracle VM VirtualBox Monutop “SAMSUNG 740m” 1.
y4eOHOTO Adobe Reader DC Habop ncarpymenToB 1 mr.
obopynoBaHHS ZEAL MMaspras cranmus Lukey 902 1 mr
Klite Mega Codec Pack Ipunrep SAMSUNG ML-1665 1 mt.
Windows 7 Pro Ipunatep SAMSUNG ML-1615 1 mit.
CDBurnerXP Kommyratop D-Link DES-1005D 1 mT.
Java 8 Poytep Keenetic Lite (KN-3110)1 .
PDF24 Creator MMasnpuuk 40 Bt nep/pyuka 1 wmir.
CCleaner Jlamna HacTonbHas 1 WT.
Koncoms Kaspersky Security Cromn 1-Tym60BBIit 1 mmT.
Center Cron 2 TymO0BBIH | mIT.
Kaspersky Endpoint Security 11 Ctos 0(UCHBIN KOMIBIOTEPHBIH 1 IIT.
ITAPYC-bromxer 8.5.6.1 CToNMK KOMIBIOTEPHBIN | 1mIT.
Microsoft Office 2007 Professional | Cton 1-TyOOBBIH ¢ BepXHEH mprcTaBKOM 11T.
Plus CTyrnbsl TKaHEBBIC HA METaJOKapKace 21T
10-Strike File search pro Cryn nepeBstHHBIHN 1T
10-Crpaiik CxanupoBanue Cetu ITeutecoc “SUPRA 1800W” 1 mit.
10-Crpaiik aBeHTapu3aus Mypynosept “Hitachi ds12dv{3” 1 wr.
Kommbrotepon Beb6-kamepa Logitech HD WebCam C525 1280*720 MicUSB -
4 wr
epdopatop I'pag-M 1 mt.
Mukpodon Yanmai R933 — 2 mr
HoytOyk Asus X541U — 1 mr
IIpoekrop Cactus CS-PRO.02B.WXGA-W — 1 mwir.
IIpoexTop Acer QNX1310 — 2

301 ITomerenue s 7-Zip 81 mocaouHOE MeCTO, PENOoAaBaTEIbCKOE MECTO, JOCKA,
MPOBEICHUS Supexc bpaysep MYJIbTUMEIUIHBIHN TpoekTop (infocus), 3kpaH, mepeHOCHOH
3aHSATHHA LibreOffice HOYTOYK
JIEKIIUOHHOTO
THIIA,

CEeMHUHAPCKOTO
THIA, KYPCOBBIX
pabot (KypcoBbIX
MIPOEKTOB),
TPYIIIOBBIX
WHIUBHYaTbHBIX
KOHCYJbTAIINM,
TEKYILETO
KOHTPOJISI U
IIPOMEXYTOYHOM
aTTeCTaluH.

208 JlabopaTopust Windows 10 Pro RUS 19 mocato9HBIX MecT, pabodee MeCTO TIPeTIo1aBaTelLs,
OnekTporexHuku, |7-Zip 10 xommerotepoB H97-PLU/INTEL 15-4460/DDR3-1333-
JNEKTPOHUKH U Sunnexc bpaysep 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
CXEMOTEXHHUKH. Mozilla Firefox PCle GBE
INomemenue s LibreOffice 9 xommeroTepoB A320M-H-CF/AMD Ryzen 5 2600/DDR4-
IIPOBEICHUS LibreCAD 2666-16I'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
3aHATHHA Inkscape 1Tb/Nvidia GT-710/Realtek PCI-E GBE
JICKIINOHHOTO Notepad++. 1 xomnerotep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-
THUIA, Kaspersky Endpoint Security 8I'6/ SSD SSDPR-CX400-128G2, WDC WSI15EARS/AMD
CEMHHAPCKOT0 MS Access 2016 HD-5700 Realtek PCle GBE
THIA, KyPCOBBIX MS Project Pro 2016 10 monuTopos Philips 274E5QSB 27”

padot (KypcoBBIX
MPOEKTOB),
TPYIIIOBBIX U

MS SQL Server 2019
MS SQL Server Management
Studio 18.8

1 monuTop Samsung SyncMaster E1720
11 KOMIJIEKTOB KIaBUATypa+MbIIIb
1 mpuntep HP LaserJet 1018




uHAMBUAYaIbHBIX | MS Visio Pro 2016
KOHCYJIbTAITUH, MS Visual Studio Community
TEKYILEro Edition
KOHTPOJISI U Visual Studio Code
MIPOMEKYTOUHOM Blender
aTTECTAIUH. Gimp
Maxima
Oracle VM VirtualBox
PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC

Diptrace

Arduino Software (IDE)
NetBeans IDE

ZEAL

NI LabVIEW Full

1 xommyTatop Heynpasastemsrit TL-SG1024D
MesxaucuuruinHapHast saboparopnast ctanius NI ELVIS 11 u
IO Circuit Design Suit

JIaGopaTopust CXeMOTEXHUKH (HEOOXOIMMO HAIIIHE JIa0.
ctaniuu ELVIS) [Ipaktukym no nudpoBbIM di1eMeHTaM
BBIYHCIIATEIBHON 1 HH(QOPMAIMOHHO-U3MEPHTEIHHOM
TeXHHUKHU (HEOOXOAMMO HAIMIHe Ta00paTOpHOIT CTaHIINU
ELVIS) JlabopaTtopust IpoeKTHpOBaHKE HU(PPOBIX YCTPOHCTB
u niporpammupoBanust [TJIMC (HeoOxomumo Hamruue
nabopatopHoii craniu ELVIS) Komrmiekt akceccyapoB NI
myRIO Starter Accessory Kit (onroransro) Kommexr
akceccyapoB NI myRIO Mechatronics Accessory Kit
Kommekt akceccyapoB NI myRIO Embedded Systems
Accessory Kit JIabopaTopust mporpaMMHApPOBAHII
BCTpaMBaeMbIX cucTeM JIoKaabHbIE BEIUUCIUTEIBHBIE CETH
(HeoOxoaMMo Hanuvue tabopatopHoit cranuuu ELVIS)
[IpombinuieHHBIe HHTEP)EHCH M TPOTOKOIIBI (TTPOTrpaMMHAs
Bepcust) Akanemuueckas nuneH3ust NI LabVIEW na
HEOrpaHUYEHHOE KOJI-BO pabouux MecT B mpeenax Kadeapsl.
Arduino Robot.

8. METOIMYECKHUE YKA3ZAHUA /UIA OBYYAIOIIUXCHA IO OCBOEHUIO JUCHUIIJIMHBI (MOZY JISA)

B cootBerctBum ¢ tpedoBanusiMu @I'OC BO 1o HanpaBiIeHUIO MOATOTOBKU PeaH3allisi KOMICTEHTHOCTHOTO MTOX00a
IpeyCMaTPUBAET UCIIOIH30BAHKE B yIEOHOM TIpoIiecce aKTHBHBIX M HHTEPAKTUBHBIX ()OPM IPOBEICHHUS 3aHATHI (paz0op
KOHKPETHBIX 3a/a4, IPOBEJCHUE OIHI-0IIPOCOB, UCCIEI0BATENbCKUE PAOOTHI) B COYETAHUH C BHEAYTUTOPHONU pabOTOH C IETIbI0
(hopMupOBaHUs U pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB 00YYaFOIIHXCA.

Jlexnmonnble 3anaTHs qonoiHsroTces [13 u pasnmuansiMu popmamu CPC ¢ yaeOHOM 1 HaydHOU JInTepatypoii B nponecce Takoit
pabOTHI CTYACHTHI MPHOOPETAIOT HABBIKH «TTTyOOKOTO YTCHHS - aHAIN3A ¥ MHTEPIIPETAlNU TEKCTOB 10 METOIOTIOTHH U METOUKE

JUCLIUIIIMHEL.

YyeOHbIit Matepural 1o AUCUUIIINHE «BLICOKOHpOI/ISBOZ[I/ITCIIBHLIC BBIYHUCJIUTCIIBHBIC CUCTEMBD». pa3CJICH Ha JIOTUYCCKU
3aBCPUICHHBIC YaCTU (MOI[yJII/I), TTOCJIC N3YYCHMA, KOTOPBIX IMPEAYCMATPUBACTCA aTT€CTAllUA B (bopMe IINCBbMCHHBIX TCCTOB,

KOHTPOJBHBIX PaboT.

PaboThI onleHHBarOTCS B 6ajuiax, CyMMa KOTOPBIX JaeT PeHTHHT KaKA0ro odydaromierocs.. B 6anmiax oleHHUBAKOTCS HE TONBKO
3HAHUS M HABBIKA 00YYAIOINXCS, HO ¥ UX TBOPUYECKUE BOZMOXKHOCTH: aKTHBHOCTh, HEOPAMHAPHOCTh PEIICHUH MOCTABICHHBIX
npobnem. Kaxxapiit Moaynb yaeOHON AUCIHUIUIMHEI BKITIOYAET 00s3aTeNbHbIe BUABI padoT — sekuunu, [13, pasmuunsie Buasl CPC
(BBIMIOJTHEHUE TOMAIITHUX 33JJaHUH 110 PEIICHHIO 3a1a4, [IOATOTOBKA K JIEKLIUSAM U MPAKTUUYECKUM 3aHATHUSIM).

Dopma TeKyLLEro KOHTPOJIsI 3HaHUH — paboTa CTyleHTa Ha IPaKTUYECKOM 3aHITUH, onpoc. PopMa MPOMEKYTOUHBIX aTTecTalui —
KOHTPOJIbHAs pab0Ta B ayIUTOPUH, TOMAIIHss paboTa. Mtoroast (hopmMa KOHTPOJISI 3HAHHUH 1O MOJYIISIM — KOHTPOJIbHAs padoTa ¢

3aJadyaMy [0 MaTepHaIy MOIYJIS.

MeTtoauueckue YKa3aHud 1O BBIIIOJHEHUIO BCEX BUOB y‘~I66H017[ pa6OTbI Pa3MCIICHLI B BJIGKTpOHHOﬁ OGpaSOBaTeJ'IbHOﬁ cpeac

aKaJICMHH.

MeTtoandeckue yKazaHUs 1 MaT€pUAIbI IO BUAM yI€OHBIX 3aHATHH 110 TUCIUILIHHE:

Bun yuebHbIX 3aHATHI, paboT - Opranuzanus qesiTenbHocTH odydaromerocs Jlekuus - Hanmucanne KoHCIIeKTa JeKIUd: KpaTko,
CXEeMaTHYHO, MOCIIeIOBATEIbHO (PUKCUPOBATH OCHOBHBIC TIOJI0KEHUS, BEIBOIBI, (POPMYITHPOBKH, 000OIICHHS, OTMEYATh BaKHbIC
MBICIIH, BBIZICTISTH KIFOUEBhIE CIIOBA, TEPMHUHBL. [IpoBepKa TEPMUHOB, TIOHATHI C MMOMOIILIO SHIIUKIONEINH, CIIOBapei,
CIPaBOYHHUKOB C BBHIIIICHIBAHUEM TOJKOBAHUHN B TeTpaab. OO03HAYUTE BOMPOCH], TEPMUHBI, MATEPHall, KOTOPbI BBI3BIBACT
TPYAHOCTH, MOTBITATHCSI HAWTH OTBET B PEKOMEH/IyEeMOI JINTepaType, €CIi CaMOCTOsTENIFHO He yaaéres pa3o0paThes B MaTepHuale,
HE00X0IMMO CPOPMYIUPOBATH BOIPOC U 3a/1aTh MPETIOIaBATEII0 Ha KOHCYJIbTAINHU, Ha TIPAKTHYCCKOM 3aHITHH.

IIpakTrdeckue 3aHsaTHS - KOHCIIEKTHPOBAaHNE HCTOYHUKOB. Pab0Ta ¢ KOHCIIEKTOM JIEKIIUH, ITOJITOTOBKA OTBETOB K KOHTPOIHHBIM
BOIIPOCaM, IPOCMOTP PEKOMEHIYEMO# JUTepaTyphl, paboTa ¢ TSKCTOM. BEIMOTHEHHE MPAKTUYSCKHX 3324 B HHCTPYMEHTAIbHBIX
cpenax. BemmonHeHue mpoekToB. Pemenne pacyéTHo-rpaguyuecKux 3aaHui, pelieHue 3a1a4 10 alrOPUTMY U JIp.
CamocrosTenbHas padoTa - 3HAKOMCTBO C OCHOBHOM U JIOTIOJIHUTEIBHOM JTUTEPATYpO, BKITFOUYAs CITPABOYHBIC U3IaHUS,
3apyOexHbIe HCTOYHUKH, KOHCTIEKT OCHOBHBIX TTOJIOKEHHUH, TEPMHUHOB, CBEICHUH, TPEOYIOIIMXCSI TS 3aIOMUHAHUS 1 SABIISIOIINAXCS
OCHOBOIIOJIATAIOIINMHE B 3TOH Teme. COCTaBIICHHE aHHOTAIMH K IPOYUTAHHBIM JINTEPATYPHBIM HCTOYHUKAM H JP.

9. METOIMYECKHUE YKA3AHUSA OBYYAIOIMMCH IO BBINTOJJHEHUIO CAMOCTOATEJIBHOU PABOTBI

OCHOBHBIMHU 33JJa4aMU CaMOCTOSATENBHON pabOThI CTYAEHTOB, SIBISIOTCS: BO—TIEPBbIX, IPOJOIKEHNE U3yIEeHHs AUCLUILIUHEI B
JOMAIIHUX YCIOBUSX MO MPOrpaMMe, MPeAI0KeHHOH MPeno1aBaTeeM; BO—BTOPBIX, IPUBUTUE CTyCHTaM HHTEpeca K TEXHUYECKOH
¥ MaTeMaTHUYEeCKOIl JTNTepaType, MHKEHEepHOMY Aely. M3ydeHne n n3noxxeHne HHGOPMAIUH, TOITyIeHHOH B pe3ylnbTaTe H3ydeHHs
HAY4HOU JINTEPATyphbl U IPAKTUYECKUX MATEPHUAIOB, IPEAOIaracT pa3BUTHE y CTy[JCHTOB KaK BJaJ€HHUs HaBbIKAMU YCTHOH peuu,
TaK U CIOCOOHOCTEH K 4eTKOMY NMChbMEHHOMY H3JI0KEHUIO MaTepHana.

OcHOBHO (OpMOit KOHTPOJIS 32 CAMOCTOSTENBHOH paboTOl CTYICHTOB SBIISIOTCS MPAKTHISCKUE 3aHATH, a TAKKE eXeHeIeTIbHbIC

KOHCYJIbTalluU IPENoaaBaTeIs.

HpaKTI/I‘leCKI/Ie 3aHATHS — Hanbolee noaAXoAAImEee MECTO 1A (I)OpMI/IpOBaHI/IH YMEHUSA NIPUMCEHSATDH NOJTYUCHHBIC 3HAHUS B

HpaKTH‘ICCKOfI JACATCIbHOCTH.

[Ipn moATOTOBKE K MPAKTHYECKUM 3aHATHAM CIEAYyeT COOII0ONaTh CHCTEMAaTHYHOCTD M MTOCIIEA0BATEILHOCTE B pabote. Heobxommmo




CHaYajga BHUMATEJIbHO 03HAKOMHTBCA C COJCpKaHNEeM IUIaHA IPAKTUUECKHX 3aHATuil. 3aTeM, HaAWTH B yueOHOI! uTepaType
COOTBETCTBYIOIIUE Pa3Jebl U NPOUUTaTh UX. OcBanBaTh U3ydaeMblil MaTepHal ciexyeT 1o JacTaM. [locne usydenus kakoi-nmuoo
TEMBI WK €€ OTICIBHBIX Pa3IeJIOB HEOOXOJMMO MOTyIeHHbBIC 3HAHUS IIPUBECTH B CHCTEMY, CBSI3aTh BOCIIHO BECh IPOPAOOTAHHBIH
MaTepua.

[Ipu noxBeieHUU UTOTOB CaMOCTOATEIbHON pabOTHI perojaBaTeIeM OCHOBHOE BHIMAaHUE JJOKHO YIETAThCS pa3dopy U OLEHKe
Tyqmux paboT, aHaIM3y HENOCTATKOB. [10 IpeaokeHUo IpenoaaBaTels CTYICHT MOXKET H3JI0KHTh CO/ICP)KaHUE BBITTIOJTHEHHON UM
MICEMEHHOH pabOTHI Ha MPAKTHYECKNX 3aHATHIX




