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YTBEPXKIAIO:

(PhIX TEXHOIOTHH
]1. A. MorceeHKo

T

IlporpaMmva  cocTaBleHa  Ha  ocHoBanumd  De/epaTbHOrO  roCyJapCTBEHHOIO
06pa3oBaTEBHOTO CTAHJApTa BBICHIETO OGpasOBaHHSA (®r'0C BO) HnampapieHHs IOATOTOBKH
09.04.04 TIporpaMMHas WHKeHepHs, yTBEPKIEHHOTO MpukasoM MuHuCTepCTBa oOpasoBaHus U
nayku Poccuiickoit ®enepaumn ot «19» centsbps 2017 r. Ne 932;

Ilopsaka opramM3auue y4eGHOro mpomecca B 00pa3’oBATENbHBIX OPraHM3alMiX —BBICIIErO
npodeccuonanbHoro obpasosanus Joueuxod HapomHo# Pecry0Onuky, yTBEpXKAEHHOTO MPHKa30M
Murncrepersa o6pasosanus u Hayku JIHP Ne 1171 ot «10» nosi6pst 2017 1.5

y4eBHOTO TLIaHa M OCHOBHOH 06pa3oBaTebHOM mporpamme! [IporpaMMHas HIDKCHEPHS,
Hanpassenust noarotosku 09.04.04 TlporpaMmHas HHKEHEPHS, paspaboranrex B ['OY BIIO
«JloHEIKUI HAMOHATBHBINA YHUBEPCUTETY.

Pazpaboruuk: 2

TIpodeccop xaheapsl MPUKIATHON MEXAHUKH ‘@

1 KOMITBIOTEPHBIX TEXHOIOTHH \/% *  A.C.Tonpues
Ty

TTporpaMma yueGHOM MMCHMILTAHBI YTBEXK/ICHA Ha 3acefaHMH Ka(eIpel MPHKIATHOM
MEXAHHKY ¥ KOMIIBIOTEPHBIX TEXHOIOTHH

Tporokosn Ne 11 ot «02» anpens 2020 r. ‘P
3aBejyromui Kadeapoi Vﬂﬁf : A.C. Tonbues

Ilporpavma y4eGHOM JMCHHMIUIHHBI OfOGpeHa y4eGHO-METONUYECKOH  KOMHUCCHEH
dakyIbTeTa MaTEMATHKH W HH(OPMAIMOHHBIX TEXHOIOTHI
IIpotoxon Ne 8 ot «15» anpens 2020 r.

Tpencenarens yaeOHO-METOAMIECKOM Mé

KOMHCCHH (aKynbTeTa

JL.U. Censxona
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1. OBJIACTb IPUMEHEHUSA N MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLTECCE

Yyebnas aucnumumHa «KOMIBIOTEpHOE  MOJETUPOBaHHE (U3MYECKUX  MPOIECCOBY»
OTHOCHTCS K 1Ky Jlucuurminnel (Moaynun), BapuatuBnas yacts, O0s3aTeNbHBIC TUCITUTUIHHBI.

Jucnunnuna «KoMmnpioTepHoe MoJienupoBaHie (PU3NUECKUX MPOILECCOBY SBISETCS OCHOBOM
mns - Hayuno-uccnenoBatensckoi  padotsl  (HUP), I[lpousBoactBennoit u  [lpepauruiomHoi
MPAKTUKHU, CBSI3aHHBIX C MOJEIMpOBaHHEM (u3HUecKUx mpoieccoB. [loaTomy ycBoeHue OCHOB
KOMIIBIOTCPHOI'O  MOACIIUPOBAHUA (1)I/IBI/ILI€CKI/IX mponeccoB  ABJIACTCA 00s13aTeJIbHBIM JJIA
CHEIHAJICTOB B 00JIACTU MPOTPaMMHON MHKEHEPUU U UH(DOPMATUKH.

Co;[epxcaHHe JAUCHUIIIIUHEI SABJISACTCA JIOTHYCCKUM ITPOAOJKCHUEM COACPIKAaHNUA AU CHUTTIIINH

e  Meroabl MAaTEMAaTUYECKOTO MOJCITUPOBAHUS;

e MaremaTuueckoe MOJICIUPOBaHUE PUINIECKUX MTPOLIECCOB;

1 GOpMUPYET OCHOBY JUISI IPOXOKICHUS CICAYIOIIUX MPAKTUK:

e Hayuno-uccnenoBarennckass  pabora  (HUP): IIPOU3BOACTBEHHAsd  IIPaKTHUKa,
paccpeoToueHHas,

e [Ipou3BOACTBEHHas  MpPAKTHKA:  TEeXHoOJOruyeckas  (IMIPOEKTHO-TEXHOJIOTMYECKasi)
[PaKTHKA;

e [Ipou3BoACTBEHHAs MPAKTUKA: MIPEITUILIOMHAs.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHol OucCyunIuHbl

Hanpasnenne noarotoBku 09.04.04 IlporpamMMHasi HH)KEHEPHUS
Marucrepckas nporpamMmma IIporpammHasl HHKEHEpUs
OO6pa3zoBarenbHas IporpaMma aKaJieMu4ecKas MarucTparypa
KBamnduxanms MarucTp
KosingecTBo cosiepkaTeabHbIX MOy IeH 2
JucnunimHa 6a30B0H / BapuaTUBHOM 4acTH BapuaruBHas yacTs,
00pa3oBaTeIbHONW MPOTPaAMMBI 00s13aTeNIbHbIe AUCHUIUINHBI
®opmel kouTpost (MK, sk3ameH, 3a4er) 1 MOAYNBHBIN KOHTPOJIb, 324ET BO 2 CEMECTPE
Mokasatem ouHas popma 3aouyHas hpopma
00y4YeHHUs 00y4YeHHUs

KonnuecTBo 3a4eTHBIX eAMHHUIL (KPEIUTOB) 7
["'ox moaroTOoBKM 1
Cemectp 2
KonnuecTBo yacos 252
- JIEKIIMOHHBIX 18
- IPAKTHYECKHIX, CEMUHAPCKUX 36
- 1a00paTOPHBIX 18
- CaMOCTOSTEIbHON PabOTHI 180

B T.4Y. UHJMBHIyaJbHOE 3a/I1aHUE —
HenenpHOE KOJIMYECTBO YaCOB, 14

B T.4. ayJIMTOPHBIX 4




3.  OINHUCAHHME JUCHUIIJIMHBI

Ieau u 3axaun

Ieny:

® M3y4YeHHE METOJ0B KOMIBIOTEPHOTO MOACIUPOBAHUS (PU3NUECKUX 3aBUCUMOCTEH;

L] 1/13yquHe METOO0B KOMHBIOTCpHOFO MOIIGHI/IpOBaHI/ISI (I)I/I3I/I‘-IGCKI/IX HOJIef/'I;

® OBJIAACHUEC HAaBBIKAMHA KOMHBIOTepHOI‘O MO[[GJII/IpOBaHI/ISI (1)I/I3I/I‘-ICCKI/IX HpOI_[eCCOB.

3aoauu:

e (opMupoBaHHE TOHMMAHUS TPUHITUIIOB KOMITBIOTEPHOT'O MOJICITUPOBAHMSI,

® OBJAJCHUE 3HAHUSIMH KOMITBIOTEPHOT'O MOJICIIMPOBAHUS (PU3NUECKHX TTOJICH U MPOIIECCOB;

e (opmMupoBaHHE TPAKTUYECKUX HABBIKOB KOMITBIOTEPHOT'O MOJEIHPOBAHUS (HU3UUICCKUX
MPOIIECCOB.

TpeOoBanus Kk pe3yabTaTaM OCBOCHMSI AMCHMILIMHBI. [Ipolnecc M3ydyeHus AUCHUILIMHBI
«KomnprotepHoe MoaenupoBaHue (PHU3MUECKUX TIPOLIECCOB» HANpaBlieH Ha (OpMHUpPOBaHHE
3JIEMEHTOB cieaymux komnetreHuui B cootBercTBur ¢ PI'OC BO PO HanpaBneHus noJroToBKU
09.04.04 TIlporpamMmHas WH)XEHEpUSI W OCHOBHOW 00pa3oBaTENbHON TMPOTPaMMBI  BBICIIETO
npodecCHOHAIBHOTO 00pa3oBaHus HampabiieHus moarotoBku 09.04.04 IlporpammHas WHXEHEpUs
(Marucrepckas mporpamma: [IporpaMMHasi HHXEHEPUsI):

a) ynusepcanvnoix (YK):

e VK-1 — cnoco0GeH OCyMIECTBISATh KPUTHYECKHH aHAJIM3 IMPOOJIEMHBIX CUTYaIlMid Ha
OCHOBE CUCTEMHOT0 [T0JIX0/Ia, BEIpabaThIBaTh CTPATET IO JIEHCTBUM,

e VK-6 — cmocobeH omnpenensiTh W PEANM30BBIBATH IMPHOPHUTETHl COOCTBEHHOMH
NESITebHOCTH U CIIOCOOBI €€ COBEPILIEHCTBOBAHMUS HA OCHOBE CAMOOLICHKH;

0) oowenpogheccuonanvuvix (OIIK):

e OIIK-1 — cnoco0eH CcaMOCTOSATENBHO MpHOOpeTaTh, pa3BUBaTb U IMPUMEHATh
MaTeMaTHYeCKue, €CTECTBEHHO HayyHble, COLMAJbHO-9KOHOMHYECKHE M MNpodheccHoHaIbHbIE
3HaHMS Ul PELIEHUS HECTaHAApPTHBIX 3a/lad, B TOM YHCJIE€ B HOBOW WJIM HE3HAKOMOW Cpelie U B
MEXIUCIUIUTMHAPHOM KOHTEKCTE;

e OIIK-2 — cnocobeH pa3pabaTeiBaTh OPHUTHHAIBHBIE AITOPUTMBI W TIPOTPAMMHBIE
CpeACTBa, B TOM YHCJE C HCIOJIb30BAaHHEM COBPEMEHHBIX WHTEJUIEKTYaJlbHBIX TEXHOJOIMH, AJIs
perieHus npodeccuoHalbHbIX 331a4;

e OIIK-6 — crnocobeH caMOCTOSATENBHO TNPHOOpeTaTh ¢ MOMOLIbI HH(POPMAIMOHHBIX
TEXHOJIOTUH U UCIIOJIb30BATh B MPAKTUUECKOM JIeTETbHOCTH HOBBIE 3HAHUSI U YMEHUS, B TOM YHCIIe
B HOBBIX 00JIaCTSAX 3HAHUM, HENOCPEACTBEHHO HE CBSI3aHHBIX CO CEPOi 1eATEIbHOCTH;

e OIIK-8 — cmnocobeH ocymecTBIATh 3(QeKkTuBHOE ympaBieHue pa3paboTKOMH
IPOTPaMMHBIX CPE/ICTB U MPOEKTOB,;

8) npogpeccuonanvuvix (I1K):

e [IK-21 — BnajieHUeM HaBBIKAMU pa3pabOTKHU MPOTrPaMMHOTO OOeCTIeYeHHUs ISl CO3/1aHus
TPEXMEPHBIX U300pAKEHUI.

B pe3yabTare udydeHnst y4eOHOH JUCHUIIMHBI CTYACHT I0JIKEH :

3namo:
® CyTh KOMITBIOTEPHOTO MOJICITMPOBAHUS,
® METOJbl KOMITBIOTEPHOTO MOJCIUPOBAHUS (HU3UYCCKUX 3aKOHOMEPHOCTEH, TOJieH W
MIPOIIECCOB,;
® [IpUMEpPHI UCIOJIB30BAHUSI KOMIBIOTEPHOI'O MOJIETUPOBAHUSI B KHHEMATHUKE MaTepUaIbHOU
TOYKH, B pab0OTE AIIEMEHTOB CTPOUTEIHHBIX KOHCTPYKIIMI M B JUHAMUYECKUX SBJICHUSAX;



Ymemos:
® LCIOJIE30BaTh

MOJICTTUPOBAHUS (PU3HUYECKUX MPOIIECCOB,;

® HCIIOJB30BaTh CIICHUAIIN3UPOBAHHBIC ITAKETHI KOMHBIOTCpHOfI Fpa(l)I/IKI/I B KOMIIBIOTCPHOM

MOACIIMPOBAHUU

¢ pCIIaThb 3aJadyd KOMIIBIOTCPHOI'0 MOACIIMPOBAHUA IMPUKIAAHBIX 3aa4 MaTeMaTH4eCKOi

buzuku;

Bnaoemo:
® CpEICTBAaMH CTAHJAPTHOIO MaTEMAaTHYECKOE O0O0ECIeYCHHE JUIsi  KOMITBIOTEPHOTO

MOICIINPOBAHUA (l)I/I3I/I‘IeCKI/IX IIPOLECCOB,

® cpelcTBaMH

KOMIIBIOTCPHOI'O MOJACIIMPOBAHUAA,

® HAaBbIKAMH KOMIIBIOTCPHOI'O MOJACIHUPOBAHUA IIPHKIAAHBIX 3ada4 MaTeMaTHYECKOU

bu3uKH.

4.  COILEPXAHUE JUCIHUIIVIMHBI U ®OPMbI OPTAHU3ALIUU YYEBHOI'O

IMPOLECCA
IMopsinko
BbIil
Kpartkoe coaepxaHue TeMbl
HOMep U
TeMa
CoaepxarebHbIH MOYJIb 1
«CyTbh KOMIIBIOTEPHOT0 MO/1eJIHPOBAHUS»
Tema 1 |[KommproTepHast MOJICb KaK YUCICHHAS MOJIENb H3y4aeMOro mpoiecca
Tema 2 |OcuoBbl paboThI B cucteme Maple
Tema 3 [I'paduxka B cucreme Maple
Tema 4 |[IpuMepbl KOMIIBIOTEPHBIX MOZENCH B KHHEMATUKE U IMHAMHKE TOUKU

Coaep:xareJbHbIA MOIYJIb 2
«KomnbroTepHoe MojiesinpoBaHue (puznyeckux siBJeHU U MPOIECCOB»

Tema 5 [KommbproTepHOE MOJEIMPOBAHUE B COTPOTHBICHUN MAaTEPHAIOB
Tema 6 |[KommbroTepHOE MOJICTMPOBAHUE B TEOPHUH YIIPYTOCTH

Tema 7 |[KommbrOTepHOE MOJCIHPOBAHUE B AJIEKTPOCTATHKE

Tema 8 |KommbroTepHOE MOICTMPOBAHUE B TEOPHUH TEILIOMPOBOJHOCTH

CTaHJApPTHOC MAaTEMAaTHUYCCKOC obecneyeHue AJd  KOMIIBIOTEPHOI'O

CHECLMATM3UPOBAHHBIX ~ IAKETOB  KOMIBIOTEPHOM  rpaduku




TemaTnueckuii mian

ConepxarejbHbIA MO1YJ/Ib

1

KoaunuecTBO 4acoB

Ounas ¢popma 00y4eHuUsI

3aounasi popma oOyueHnust

B T.4. B T.U.
Hazpanus o | o § é:s o | o 5:6 EE
cojep:KaTebHBIX MOAyJIeil | o S| 2|2 |4 ° S| 28 |3
= = 3) s |58« E| 9| &|g 8|5«
U TeM O S o| o |2ElSE S| E| 2| &|LEISE
% = < ] Ol A ¥ = S | 89 O
O = Q| E SIS ) = o g SIS s
= = o | o =B S| X | 9|0 &8 S
Sl e |3 = Sle s =
< b= = < | S =t
o = o =
Tema 1. KomnbrotepHas
MOJIeJIb KaK YHCIICHHAS
A 26 | 3| 2] 1|20
MOJIETTh N3y4aeMOro
nporiecca.
Tema 2. OcHOBBI pabOTHI B
27 1 4 2 20
cucreme Maple.
Tema 3. I'paduika B cucreme
pad 27 | 1| 4| 2] 2
Maple.
Tema 4. Tlpumepsr
KOMIIBIOTEPHBIX MOJICIIEN B
P 46 | 4 | 8 | 4 | 30
KHUHEMATHKE U JIMHAMHKE
TOYKH.
Hmozo
no cooeprcamenbHoMy 126 | 9 | 18| 9 90
Mmooyno 1

CoaepikarejbHBIA MO1Y/Ib

2

Tema 5. KomnbroTepHoe
MO/IEIMPOBAHUE B
COIMPOTUBJICHUU MAaTCPHAJIOB.

42 | 3 6 3 | 30

Tema 6. KomnbroTepHoe
MOJICTTHPOBAaHHE B TEOPUH

YIPYTOCTH.

28 2 4 2 20

Tema 7. KommnbrotepHoe
MO/ICIIUPOBAHUE B
AIEKTPOCTATHUKE.

28 2 4 2 20

Tema 8. KommbroTepHoe
MOJICTTHPOBAaHKE B TEOPHH
TETJIOMPOBOHOCTH.

28 2 4 2 20

Hmozo
no cooepocamenbHoMy
MO0y 2

126 | 9 |18 | 9 | 90

Bcezo no oucuunnune

252 | 18 | 36 | 18 | 180




5. METOAUYECKHUE PEKOMEHJIALUU AJISA TIPOBEJEHUSA _
JEKIHUOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHUU

TeMbl JIEKIIHOHHBIX 3aHATHH

o Konuuecmeo
i Ha3zeanue memoi 4aCos
1 |KommbroTepHas MOeNb KaK YHCIEHHAS MOJIEh H3y4aeMOro MpOIlecca
2 |OcroBsI paGoTHI B cucTeme Maple 1
3 [paduxa B cucteme Maple 1
4 [TpumMeps! KOMIIBIOTEPHBIX MOJIENEH B KHHEMATHKE M IMHAMUKE TOUKH 4
5 [KOMIBIOTEpPHOE MOJIETHPOBAHUE B CONPOTHBIICHAN MATEPHAIIOB 3
6  [KommbroTepHOE MOJIETHPOBAHHE B TEOPHH YIPYTOCTH 2
7 [KoMmbIOTEpHOE MOJIETMPOBAHNE B HIEKTPOCTATUKE 2
8  [KoMmbrOTEpHOE MOJIETHPOBAHNE B TEOPHH TEILIONPOBOIHOCTH 2
BCEI'O 18
TeMbl NPaKTHYECKUX 3aAHATHI
o Konuuecmeo
wn Ha3zeanue memoi 4ACO
1 [Komanasl ByMepHOI rpaduku 4
2 |KomaHzbl TpéXMEpHOU rpaduKu 6
3 |Busyanuzaius TpaeKTOpuu 4
4 |0ToOpakeHue BEKTOPHBIX BEJTMYUH 4
5 [[locTpoeHue KOMIBIOTEPHOIN MOJENN ABUKEHUS IPy3a 6
6 |KommbroTepHBIE MOACTH OATKH KOHEYHBIX Pa3MEpPOB 4
7 [KoMmbroTepHBIE MOAETH IS TUIOCKOTO HATIPSHKEHHOTO COCTOSTHHS 4
8 [KommbroTepHBIE MOAETH TEOPUH M3THOA IPSIMOYTOIBHBIX TUIACTHH 4
BCEI'O 36
Tembl J1a0OPATOPHBIX 3aHATHI
o Konuuecmeo
i Ha3zeanue memot wacos
1 |[BbiBOA TEKyHIMX XapaKTEPUCTHUK JBHKEHUS 1
2 |AHUManus IBIKEHUS TOYKH 110 33JAaHHOMY 3aKOHY 2
3 |AHuMaIMS IBWKEHUS TPy3a 10 HAKIOHHOM MIOCKOCTH 2
4  [13ru6 GeckoHe4yHOI OaNKu HA YIPYroM OCHOBAaHUH 4
5 [U3rub G6anku KOHEYHBIX Pa3MEPOB 3
6 [Busyanuzamus HOpMalbHBIX U KacaTeNbHBIX HAMPSKEHUI 2
7  |Buzyanuzarus 31eKTpOCTaTHYECKOTO TOJIs 2
8 |[Busyanmzamus TeMIiepaTypHOTO OIS 2
BCEI'O 18




6. METOJAUMYECKHE PEKOMEHJALIMU ITO OPTAHU3AIIUN

CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Opraﬂmaunﬂ CaMOCTOSITEIbLHOM paGOTBI CTyJAC€HTOB

o Konuuecmeo
i Ha3zeanue memoi 4aCos
1 |[KommbloTepHas MOzENb KK YHCIEHHAs MOJIEb H3ydaeMOro mpolecca 20
2 |OcroBsI paGoTs! B cucteme Maple 20
3 [paduxa B cucteme Maple 20
4 [[TpuMeps! KOMIBIOTEPHBIX MOJIENIeH B KHHEMATHKE U JMHAMHUKE TOUYKH 30
5 [KOMIBIOTEpPHOE MOJIETHPOBAHUE B CONPOTHBIICHAN MATEPHAIIOB 30
6  [KommbroTepHOE MOIEITHPOBAHNE B TEOPHH YIPYTOCTH 20
7 [KoMmbIoTEpHOE MOJETMPOBAHUE B HIEKTPOCTATUKE 20
8  [KoMmbrOTEpHOE MOJIETHPOBAHNE B TEOPHH TEILIONPOBOIHOCTH 20
BCEI'O 180

7. HUHIUBUAYAJIBHBIE 3AJIAHUS
NuauBuayanbHas padora Ne 1

KHUHEMATHUKA TOYKH

He.]'lb: HOCTpOI/ITB KOMITIBIOTCPHYIO MOJC/Ib ABVIKCHUSA TOYKU I10 3aJaHHOMY 3aKOHY B BUIC
[nporpamMm BU3YyAJIM3allUN BCCX XAPAKTCPUCTUK ABUKCHUS B 3a,[[aHHLII>i MOMCHT BPEMCHU (tkon) u

AHUMalU BCEro ABMIKCHUA C 3a/JTaHHBIM KOJIMYECTBOM KaJpPOB.

3aganus:

1.x=—§+t, :£+lco Et+i , tkon=4.
2 2 2 2 20

2.x=—1+003(£t), y=sin(£t), tkon=5.
2 4 3




NuauBunyanbHas padora Ne 2
JAUHAMMUKA TOYKHA

Heab: [locTpouTh KOMIBIOTEPHYI0 aHUMALMOHHYIO Mojeib (50 kagpoB aHuUManuu 3a
BpEeMsl JIBHOKCHUsE T CEKyHJ) PACCMOTPEHHOM B JIAHHOM I10COOMH 3a1a4yd O JIBKeHHd rpy3a D
BBICOTOW N M ocHOBaHMeM D B cOOTBeTCTBMM C JaHHBIMH M3 TAOJMIBI BAPUAHTOB, TIE Sg M So
paccTosHUs OT YyIja HAaKJIOHHOM IJIOCKOCTH JI0 HAyajbHOIO IOJIOKEHHs Touku B u Haudana
koopauHaT O COOTBETCTBEHHO.

3aganus:
Bap. m D m E o C d p T
Neo KT h b KT rpax | H/m M ¢t CeK. Sp SE

15 0,8 0,4 8 45 630 | 0,15 8 0,8 0,6 2,5
1,6 0,85 | 0,42 8,5 43 625 | 0,16 9 0,9 0,7 2,6
1,7 0,9 0,44 9 40 620 | 0,17 10 1 0,8 2,7
1,8 0,95 | 0,46 9,5 37 615 | 0,18 11 11 0,9 2,8
1,9 1 0,48 10 35 610 | 0,19 12 1,2 1 2,9

OB WN -

NuauBuayanbHas padora Ne 3
BECKOHEYHAS BAJIKA HA YIIPYTOM OCHOBAHUU

Hean: OToOpa3uts pacnpeeneHrne MNporuboB OecKOHEYHOW Oanku ¢ mapamerpamu

E=2-10" um? J =107 W, nexameii na ynpyrom ocrosannu Bunxiepa (K =107 Hid),
HarpyXeHHOM 10 ydacTky 28 = 2 MeTpa 3aJaHHOM pacrpeieéHHOM Harpy3Koii q(x) 3 TaOJIHIIBI
BAapHUaHTOB. MakcumanbHoe 3HaUeHne HarpyskKu Ha IJIOIIaAKE HArpy>XCHUA B3ATb paBHbIM c= 105

H/m. TlocTpouTh KOMIBIOTEPHYIO aHUMAIIMOHHYIO MOJICIb JJISI UCCIICIOBAHMSI BIIUSHUS 3a]]aHHOTO
napaMetpa (yBeJMYeHHe 3HAaUeHU Ha TIOPSI0K) Ha pacipeesieHne mporuooB OamKku.

3ananus:

Bap dopma pyHKIMU HArpy3KH Hapawerp
Ne UCCIICIOBAHMS
1 ITpsIMOYTOJIBHUK. E
2 PaBHOOEIpeHHBIN TPEYTOJIbHUK. J
3 IIpsAMOYTOJIBHBIN TPEYTOJILHUK. k
4 [Tapa6omna. E
5 DkcmnoHedTa, N=6. J

NuauBunyanbHas padora Ne 4
IJIOCKOE HATIPSI)KEHHOE COCTOSIHUE

IIe.m;: OTO6pa3I/ITI> ITIJIOCKOC HaHpH)KéHHOG COCTOAHHUC IO JaHHBIM H3 Ta6J'II/II_II:>I BAapHUAHTOB.
ITo s>TuM xe JaHHBIM TIMOCTPOUTH AHHMMALIMOHHYIO MOJCIL C 3aJaHHBIM KOJIMYECTBOM KaJIpOB

aHUMallun (Na) IToxa3aTth KapTURHY HaHpH)KCHI/Iﬁ Ha TJIaBHBIX INIOHIaAKaX M Ha INIoHmIaaKax C
MaKCUMAJIbHBIMU KaCATCJIbHBIMHA HAIPSXKCHUSAMU.

3apanusn:
Bap o
o c T N
No X y Xy B Ipaj a

1 0,1 0,55 0,30 50 70
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2 0,15 0,5 0,35 45 65
3 0,2 0,45 0,4 40 60
4 0,25 0,4 0,45 35 55
5 0,3 0,35 0,5 30 50

NuauBuayanbHas padora Ne 5
N3TUb NPAMOYT'OJIBHBIX IVIACTUH

Heasb: [TocTpouTh KOMIIBIOTEPHYIO MOJIENb U3rHOA MPSIMOYTOJIBHON MJIACTUHBI €IMHUYHBIX
pasMepoB C BU3yalaM3alMed MPOruOoB U BCEX MOMEHTOB Ha IUIOINAAM IIACTUHBI U MOCTPOCHUEM
rpaMKOB COOTBETCTBYIOIMX BEJIMUMH B BEIOPAHHBIX CEUCHHSIX C UX MAaKCUMAJIbHBIM H3MEHEHHEM.
PeanuzoBaTh aHMManuio s 33JaHHOW BEIMYMHBI IPU M3MEHeHMH Kodpduuuenta Ilyaccona B
3aJaHHOM HHTepBasie. McxoaHple manHbie U GOpMY pacrpenenéHHON Harpy3KH q(x, y) B3SITH U3

TabIuIBl BapuaHToB. [Ipu peanuzanuu KOMIBIOTEPHOW Mojenu OpaTh MUHHMAaJIbHOE 3HAYCHHE V
U3 MaIa30Ha ero U3MEHEHHU .

3aganus:
B_]\?‘op N=M Bun Harpysku Q(X, Y) E v Annmanus
1 20 1-x 20 01-04 w
2 25 y 15 0.15—0.45 M,
3 30 1-vy 10 02-0.5 M,
4 35 X2 5 0.25—0.55 H
5 30 —x(x—-2) 15 | 03-055 w

NuauBuayanbHas padora Ne 6
SJIEKTPOCTATUKA

Heab: B ennHnyHOM KBajgpaTe ¢ UEHTPOM B Hadajle KOOpJAUHAT OTOOpa3UTh MOBEPXHOCTH
MOTCHIMAIA, DKBUIIOTCHIUAIbHBIE JIMHUA U KapTUHY pacIpelelieHUus BEKTOPa HANpPsKEHHOCTU

SJICKTPHUYCECKOTO TIOJA CHUCTCMbI TpéX CANHUYHBIX 3apsaa0B qi (l 21,3) pa3HOTro 3HaKa.

KOOpI[I/IHaTBI U MMOJIAPHOCTD 3apsAa0B B3AThH U3 Ta6J'II/II_IBI BApHUAHTOB. HOCTpOI/ITL AHUMAIIUI0 KapTUH
NEPCUUCIICHHBIX XapPaKTCPUCTUK IIPU PAaBHOMCPHOM HM3MCHCHHWM OTPULATCIIBHBIX 3apdaa0B Ha
INOJIOKHUTCIIBHBIC.

3ananug:

Bap [TonspHOCTH Koopaunats!

¥l w G2 s % 0 s
1 + + - (-0,1; 0,35) (0,35; -0,1) (-0,3; -0,25)
2 + - + (-0,2; 0,25) (0,1; 0,35) (0; -0,35)
3 - + - (-0,35; 0,1) (0,25; 0,25) (0,25; -0,35)
4 - + + (0; 0,35) (-0,35; -0,1) (0,3; 0,35)
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5 - + - (-0,3; 0,25) (0,35; -0,1) (0,35; -0,35)

8. KOHTPOJIbHBIE BOITPOCHI K TPOMEXKYTOYHOM ATTECTAIIUA

Uro Takoe ypaBHEHHS JBUKCHUS?

Yro Takoe TpaeKTOpUs IBUKEHUS TOUKU?

OrnpenenieHre CKOPOCTH TOUYKH.

OnpezneneHue yCKOPEHUS TOUKH.

Uro xapakTepu3yeT KacaTellbHOE YCKOPEHUE TOUKH?

Yro xapakTepuszyeT HOpMaJbHOE YCKOPEHUE TOUKH?

Juddepennnanbaoe ypaBHeHHE N3rnbda O0aiku, JexKalei Ha yrpyroMm OCHOBaHUH.

Kaxkoii koMmaH10i CTpOUTCS KapTUHA aHUMALUK?

Huddepennmanbaoe ypaBHeHHE u3ruba Oalku C TMEPeMEHHBIM MOMEHTOM HHEPIHU

HIONIEPEYHOI0 CEUEHHUS, JIeXKAIEH Ha YIPYTrOM OCHOBAaHHH.

10. Cucrema nuddepeHunanbHbIX ypaBHEHUH MEPBOTO NOPsiIKa N3rnoda Oaiku.

11. Marpuunas ¢popMa CHCTEMbI YpaBHEHHM U3ruda Oanku.

12. OcoOeHHOCTh CHCTEMBI aHATUTHUSCKUX BhruuciaeHuit Maple.

13. Yewm onuceiBaeTcss 00bEMHOE HAPSHKEHHOE COCTOSIHUE?

14. Kaxoe Hanpspk€HHOE COCTOSIHUE HA3bIBAETCSI IIJIOCKUM?

15. Yto Takoe sneMeHTapHbIi napasuienenunen’?

16. B xakom HampaBJIeHHU ACHCTBYIOT HOPMAJIbHBIC HATIPSDKEHUS?

17. B xakom HampaBJIeHUHU ACHCTBYIOT KacaTeIbHbIC HAIIPSKEHUS?

18. Kakum omepaTopoM H ¢ Kakoil onmuel 0To0pa)karoTcss aHUMAllMOHHBIE KAPTUHKA?

19. Kakue miomaaky Ha3pIBatOTCS TJIaBHBIMU?

20. C moMoIpk0 Kakoro YCIOBHS HaXOSATCS TIIaBHBIE TIOMIAIKN?

21. Kakue apryMeHThI y IPOLEAYPHI JUIs ONpeeieHNs] IPOruOoB IIACTUHbI?

22. Kakwue CymecTBYIOT CXeMbl CyMMHUPOBAHUS IBOMHBIX PSIOB?

23. Kak peann3oBarh 3aBUCUMOCTb I'pauueckoro (aiiaa oT napaMmeTpoB 3a1aun’?

24. Cdopmynuposats 3akoH KymoHa.

25. Yro Takoe HanpsKEHHOCTh HIEKTPUUYECKOr0 MoJst?

26. ChopmynupyiiTe NPUHIUIT CYTIEPIIO3UITUH [T HAPSHKEHHOCTH SJIEKTPUIECKOTO TIOJISL.

27. ChopmynupyiiTe NpUHIMI CYNEPIO3ULUH [T HOTEHIMAJa SIEKTPHUECKOTOo MOJIs.

28. JIuHWYM HANPSDKEHHOCTH DIIEKTPHUYECKOTO TIOJIS M IPAaBUJIa UX MTPOBEICHUSI.

29. DKBHUNOTEHLMAIbHbIE TOBEPXHOCTHU U MIPABUIIA UX TOCTPOCHHUS.

30. JlvaMK HanpsOKEHHOCTH ¥ AKBUIOTEHIIMAIBHBIE TIOBEPXHOCTH YEIWHEHHBIX TOYEYHBIX
3apsi/i0B.

31. C nmoMompi0 Kakoi KOMaHABI peajn3yercs rpaduK pacripeneseHus IMOTeHIHaNa CHCTEMbI
3aps/10B, BBIPAKEHHOTO B aHAIMTHYECKOM BUJE?

32. C moMompl0 Kakoi KOMaHABI peajn3yercs rpaduK pacripeieseHnus MOTeHIHaNa CHCTEMbI
3aps/10B, ONPEAEIEHHOTO YUCIEHHBIM METOI0M?

33. C moMomiplo Kakoil KOMaHbI CTPOUTCS aHUMAIWs M3MEHEHUH OCHOBHBIX XapaKTEPUCTHK
AIIEKTPUUYECKOTO MOJIs?

34. Kako# TermnooOMeH y IIacTUHBI Ha3bIBACTCSI CAMMETPUYHBIM?

35. Uro mpencrasiser co60i MOJENb COCPEIOTOUEHHOIO UCTOYHUKA CPEIHEH TeMIepaTyphl B
1acTuHe?

36. Kakast pyHKIMS ABIsSETCS MaTEMAaTHUYECKOM MOJIEIbIO COCPEIOTOUEHHOTO BO3ACHCTBUSA?

CoNoOR~WLWNE
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9. OBPA3EL MOAYJBHOI'O KOHTPOJIA

rOY BIO «IOHELIKUI1 HALIIUOHAJIbHbI YHUBEPCUTET»
@akynbpTeT MaTEMaTHKH U MHPOPMAITMOHHBIX TEXHOJIOTUH

Hanpaesnenue noocomosxu:
Maeucmepckas npoepamma:
IIpozpamma noocomosku:

09.04.04 Ilpozpammnan unxncenepus
Ilpozpammnan unxncenepusn
aKademuueckas Mazucmpamypa

Cemecmp 2
Yyebnas oucyuniuna Komnvromepnoe mooenuposanue puzuueckux
npoueccos

MOAYJbHASA KOHTPOJIBHAS PABOTA

BAPUAHT Nel

1. ChopmynupyiTe MOJI0KEHUS, PACKPHIBAIOIIUE CYITHOCTh MOICTHPOBAHHUS.
2. Knnaccudukaiys Moieneid 1o xapakTepy MmporeccoB B OOBEKTE.
3. Komanaa oToOpaxeHust HeCKOJIbKUX rpaduIecKuX 00BEKTOB.

YTBep)KI[eHO Ha 3aCCIaHHH Ka(be,[[pbl HpHKHaHHOﬁ MCXAaHUKHU M KOMIIBIOTCPHBIX TCXHOHOFI/Iﬁ,

poTokoJ Ne OT « » 20 r.
3aBenyromuii kadeapoit A.C.T'onb1ieB
[IpenonaBarens A.C.I'onbreB

Kputepuu oneHuBaHus MO1yJbHOT0 KOHTPOJIsI

Homep 3a0anusn Konauuecmeo d6annos
1 10
2 10
3 10
Bcezo 30

10. OBPA3ELl TECTOBOI'O 3AJAHUSA
IHoTeHuuaJa 1MoOJIA TOYEYHOr 0 3apsiia onpeaeasercs no gopmy.e
1 g 1 g 1 ¢’ 1g°
a) = = 0 6= —5 Be=-——— 1ne=—"
4drey r 4meg 1 4n g I

11. KPUTEPUU OHIEHNBAHUSA

IIo KypCy mnpeanojiaractcs mnmpoBCACHUC HpOMC)Ky’TO‘-IHOI‘/’I arreCrallui B BUAC MOAYJIBHOTI'O

KOHTPOJIA, BBIIIOJTHCHHUE NHANBUAYAJIbHBIX Sa)IaHI/Iﬁ U 3a4€Ta.
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Pacnpeodenenue b6annos, Komopvie Mo2ym noay4ums CHyOeHnbl
6 npoyecce u3yueHus OUCYUNIUHDL

Opranu3anuoHHO CPC Bcero
y4eOnasi paGora HNuauBuayansuasa | MoayabHnblii | UaauBuayaabHas
CTYACHTA padora KOHTPOJIb | TBOpYeckasi pabora
Max 30 6amioB max 30 GamtoB max 30 max 10 GamtoB 100 6anos
OayoB
AKTHUBHOCTbH Ha Beinosnnenue Brimonnenue | PazpaboTka qoxmnama
MPAKTUICCKUX U WHIUBUAYAIBHBIX | MOMYJIBHON Ha
1abopaTOPHBIX 3aaHui KOHTPOJIbHOU CTYJEHYECKYIO
3aHATHUAX paboThI Hay4HYIO
KOH(epEeHIIHIO
ILIxana coomeemcmeusn 6ann08 HAYUOHALHOU WIKATle
Onenka Omnenka mo OueHka 1o rocyAapcTBeHHOM HIKAaJie Onenka mo
no mkaje | 100-6anabHoM (3x3aMeH, TP PepeHINPOBAHHBIN 3a4eT) rocy1apcTBEeHHOMI
ECTS HIKaJie mKaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YyIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3aUTCHO
C BO3MOKHOCTBIO IIOBTOPHOI! cllaun
F 0-34 2 (HeyIOBJIETBOPUTEILHO) HE 3a4TCHO
C BO3MOKHOCTBIO IIOBTOPHOM ClIa4yHl PHU YCIOBUHU
00s13aTeIbHOTO HAOOpa JOTIOTHUTENIBHBIX 0aJIJIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHMUE YYEBHOI'O ITPOLECCA

JIeKITMOHHEBIE, MMPAKTUYCCKUC U J'Ia60paT0pHBIe 3aHATUSA TIPOBOIATCA B KOMIIBIOTCPHOM

KJlacce, OOOpPY/JOBAaHHOM KOMITHIOTEpAMH C JIMIIEH3MOHHBIM TIPOTPAMMHBIM  OOECTICUCHHUEM,
JIOCTYTIOM K ceTH MIHTepHET, CTOIaMU, TOCKOM.
13.  PEKOMEHJIOBAHHAS JIUTEPATYPA
Koua-Bo Hannuune
Ne IK3eMILIAPOB | JICKTPOHHOM
HaumMeHnoBaHue
n/n B On0/1MoTeke BEpCHUH B
JouHY IbC
Ocnosnasn 1umepamypa
KomrbrorepHoe MoeMpoBaHue (GU3MYECKUX MPOIIECCOB:
1. | yae6noe ocobue / Cocr.: A.C. 'ombries. — Jlonenk: lonHY, - +
2019. - 108 c.
Peanuzanys KOMIBIOTEPHBIX MOJIETIEN CPEACTBAMU MTAKETa
2. - +
Maple: yauebHo-MeTomyeckoe mocodue / Cocr.: A.C.




14

TNomsiies. — Jlonenk: JouHY, 2019. - 92 c.

Ckob6enes, B. I'. KomnbiorepHoe MoieIpoBaHue
3. | normyeckux npoueccoB: yuaed. mocodue / B. I'. CkoGernes,; 1 -
Jonenkuii Hau. yH-T. - Jloneuk : JlonHY, 2011. - 206 c.

Jlonoanumensnasn numepamypa

[Topmnes, C. B. KoMnbioTepHOoe MOJEIHPOBAHNE
(U3NYECKUX CUCTEM C MCIIOJIb30BaHUEM MaKeTa
4. | MAThCAD: Yue0. mocobue /ist CTYJICHTOB BY30B, 4 -
obyuarontuxcs no crer. 030100 "Uudopmaruka" / C. B.
[Topunes. - M.: I'opsuas JIunus-Tenekom, 2004. - 592 c.

Aunekcees, /[. B. KoMnbroTepHoe MoieIupoBaHue
5. | ¢pusnueckux 3anau B Microsoft Visual Basic / /I. B. 3 -
AunekceeB. - M.: Conon-IIpecc, 2004. - 512 c.

Tapacesuy, 1O. 0. MaremaTnueckoe U KOMIbIOTEPHOE
6. | momenupoBanue: Brox. kypc / 0. FO. Tapacesuu. - 4-¢ 1 -
u3g. - M.: YPCC, 2004. - 148 c.

14, NUHD®OPMAIIMOHHBIE PECYPChbI

1. KomnbroTepHoe MmojenupoBanue (U3MUECKHX MpoleccoB: ydeOHoe mocobue / B. .
Kpacos, 1. A. Kpunb6epr, B. JI. [Tanepnsiii. — Upkyrck: U3n-so UT'Y, 2014. - 103 c.

http://mirknig.su/knigi/programming/135598-kompyuternoe-modelirovanie-fizicheskih-

processov.html

2. Ilopmme C. B. KomnbiorepHoe MojaenupoBaHue (PU3MYECKHX IPOLIECCOB B IAKETe
MATLAB: Yuyeonoe nocooue. — CI10.: UsnarensctBo «Jlans», 2011. — 736 c.
http://mirknig.su/knigi/nauka_ucheba/216213-kompyuternoe-modelirovanie-fizicheskih-processov-

v-pakete-matlab.html

3. MarpocoB A.B. Pemenue 3amau BbICIICH MaTeMaTHKH W MexaHuku — M.:. M3a-Bo "BXB-

[erepOypr", 2001. — 526 c.
http://bulletinsite.net/index.php?id1=6&category=programmer&author=matrosov-
av&book=2003&page=121
4. XXypHain BIYMCIUTENBHON MAaTEMATUKH U MaTEMaTHUECKON (PU3HKH.
http://www.mathnet.ru/php/archive.phtml?jrnid=zvmmf&option_lang=rus&wshow=contents

5. Maremaruueckoe MOJIEITUPOBAHUE.

http://www.mathnet.ru/php/archive.phtml?jrnid=mmé&wshow=contents&option_lang=rus

6. MaremaTndecKkre METOIbI i (PU3UKO-MEXaHIMUYECKHE OIS

http://www.iapmm.lviv.ua/journal_ua.html

15. MMPOI'PAMMHOE OBECIIEYHEHHUE
CrangapTHoe mporpammuoe obecrieuenre Microsoft Office, naxer Maple.

Pabouas mporpamMma paccMoTpeHa M IEpeyTBEpKIAeHa Ha 3acelaHuu Kadeapbl MpUKIaJHON
MEXaHHUKH 1 KOMITBIOTEPHBIX TEXHOJOTHH ¢ M3MeHEeHHsIMH (0e3 n3MeHeHuil) Ha 20 TO/I.
(13 2

ITpotokon Ne oT 20 T
3aBenyromuii kageapoit

Pabouas nporpamma paccMOTpeHa M MepeyTBEpXkACHA Ha 3acelaHuM KadeIpbl MpUKIaJIHON
MEXaHUKHU 1 KOMIIBIOTEPHBIX TEXHOJIOTHH ¢ u3MeHeHusAMu (0e3 u3menenuii) Ha 20 rog.
[TpoToxomn Ne or“ 7 20 1.
3aBenyrouuii kadeapoit
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Pabouas mporpamma paccMOTpeHa M TepeyTBEpKACHA Ha 3acelaHuH Kadeapbl IPUKIIaIHON
MEXaHHUKH 1 KOMITBIOTEPHBIX TEXHOJOTUH ¢ u3MeHeHUsIMH (0e3 u3Menenuii) Ha 20 rog.
ITporoxoin Ne or“ 7 20 1.
3aBenyromuit kadeapoit

Pabouas mporpamma paccMOTpeHa M TMepeyTBEpKAeHa Ha 3acelaHuH Kadeapbl MpUKIIaIHON
MEXaHHUKH 1 KOMITbIOTEPHBIX TEXHOJOTUH ¢ u3MeHeHus MU (0e3 u3Menenuii) Ha 20 rog.
ITporoxosn Ne or“ 7 20 1.
3aBenyromuii kadeapoit

Pabouas mporpamma paccMOTpeHa M TMepeyTBEpKACHA Ha 3acelaHuH Kadeapsl IPUKIIaIHON
MEXaHHUKH 1 KOMITBIOTEPHBIX TEXHOJOTUH ¢ u3MeHeHus MU (0e3 u3Menenuii) Ha 20 rog.
[Tporoxoin Ne or“ 7 20 1.
3aBenytomuii kageapoit




