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V3 TAYO:
arodRk I AEToTE ) .
OPMBIHORH % f€XHOIOTHH

(Jrtrrert) B. H. Aanpuenko

IIporpamma cocraBiena ¢ yderom @DenepaibHOro IOCYHapCTBEHHOro 00pa3oBaTeNIbHOIO
craHgapra BbeIcIero o0pa3oBaHus 1o HampasieHuto nonaroroBku 01.04.02 Ilpuxnaanas
MaTeMaTHKa ¥ HHGOpPMAaTHKa, yTBEPXISHHOTO NPHKa30M MuHHCTEpCTBa 00Opa3oBaHHMsS M HayKH
Poccuiickoit @enepamyu ot 28 aBrycra 2015 r. Ne 911.

IIporpamma y4eOHON AucHUIUTHHBEI «MareMaTHYECKHE MOIEIH I'€OMEXaHUKH)» COCTaBJIEHA
Ha ocHoBe ['OC BIIO no nanpaBnenuto noxaroroBku 01.04.02 IlpuxnagHas maremMaTHkKa H
uHpOpMaTHKa, YTBEP)KIEHHOMY IIpHKa3oM MuHucrepcTBa obpasoBanus u Hayku JIHP ot
«04» ampenst 2016 r. Ne 288, 3aperucrpupoBanHoMy B Munucrepcrse roctunuu JJHP ot 22 anpens
2016 r. Ne 1191, «ITomoxenus o6 opraHu3auMu yd4eOHOro mporecca B 0Opa3oBaTENbHBIX
OpraHu3alUsaX Beiciero npodeccuoHanbHoro obpasosanus JloHenkoit Hapomno#t PecryOmuxu»,
YTBEPXKIEHHOTO NpHKa3oM MuHucTtepcTBa obpasoBanus u Hayku JIHP «30» oxtsabps 2015 r.
Ne 750» (c W3MEHEHMSIMH M JOTOJHEHHSAMH), y4eOHOro IUIaHa IO HANpPaBJIEHUIO IOATOTOBKH
01.04.02 Ilpuknanuas MareMaTHka W HH(pOpMaTHka (Marucrepckas IporpaMma: axkTyapHas
Maremartuka) (dopma oOydeHus:: Oo4yHas), yTBepXAeHHOro YueHsiM CoBeTOM YHHUBEpCUTETa OT
31.03.2017 r., mporokor Ne 3 W OCHOBHOH OOpa3oBaTE€NBHON IIPOrpaMMBI, YTBEPIKICHHOM
npukaszoM pexropa (Ne 77/05 ot 06.05 2017 r.).

Pa3paboTtuuk:
JloneHT, kKaHaMIaT GPU3UKO-MaTEMATHYECKHX HAYK,
. JIOLEHT KadeIpbl TEOPUH YIIPYTOCTH U

BBIYMCIIUTEILHOM MaTeMaTHKH W P. H. Heckopoznes

ITporpamMma y4eGHOM AUCIMILUIMHBI yTBEpIK/IeHA Ha 3aceNaHuy Kadepbl TEOPHU YIIPYTOCTH
M BBIYHMCIIMTEIHHON MaTeMaTHKH
ITporoxon Ne 15 ot 15.06.2017 .

3aBenyromuii kadeapoi v,@_\ B. . CroposxeB

ITporpaMmma y4eOHOW AMCHMIUIMHBI 0100peHa y4eGHO-METOJMYECKOM KOMMCCHEH
* (akynpTeTa MaTEMaTHKH ¥ MH(GOPMALMOHHBIX TEXHOIOTHI
ITporoxon Ne 11 ot 21.06.2017 r.

Ipencenarens yye6HO-MeTOAMYECKOH
KOMHCCHH (hakynpTeTa (W H. II1. IToHOMapeHko




1. O6aacTs npuMeHeHHMs U MeCTO IUCHUILIHHBI B y4eOHOM mpoiiecce.

Kypc «MartemaTndyeckue MoJEeIu TEOMEXAHWKW» SBISICTCS TUCIUIIMHOW 0a30BOM YacTH
bioka 1 “Hductunnunel (Moaynu)” 1o HampaieHuto noarotoBku 01.04.02 Ilpuxnaanas
MaTeMaTHKa 1 HHpOopMaTHKa (MarucTepckas mporpaMMa: akTyapHas MaTeMaTHKa).

JuctummHa peanu3yercs Ha (akynbTeTe MaTeMaTUKU U HH(DOPMAIMOHHBIX TEXHOJIOTHH
Kadeapoi TEOpUH YIPYTOCTH U BBIYUCITUTEIIBHOW MaTEMAaTHKH.

OTOT Kypc, OMMpasich Ha MEXaHWKO-MAaTeMaTH4YecKylo (MaTeMaTHYecKui aHanu3, anre0pa,
aHAJTUTUYECKas TEOMETPHUS, MAaTeMAaTHYEeCKOE MOJCIMPOBAHHUE, TEOPETHYECKas M TPUKIaJIHAS
MEXaHUKa, MaTeMaTUYeCKHEe METOJbl TEOPUM YIPYIrOCTH MU Jp.) U KOMIBIOTEPHYIO (S3BIKH U
METOAbl MPOTPAMMHUPOBAHHUS, TMAKEThl MPHKIAJAHBIX IPOTrpaMM) IOJATOTOBKY CTY/ICHTOB,
3aKiaapiBacT (yHIAaMEHT Hay4YHO-METOAMYECKON IOATOTOBKH OYAYIIUX HCCIeAoBaTelIe B
00J1aCTH TEOPUH YIPYTOCTH M BBIYUCITUTEIIBHOW MaTEMaTHUKH.

[ToydeHHble 3HAHHWST MOTYT OBITh HCIIOJI30BAHBI CTYACHTaMH BO BpPEMsS BBIMOJTHCHHS
Hay4HO-UCCIICI0BATEILCKOM pabOTHl IPH HAMMMCAHUN MaruCTEPCKON TUCCEPTAIINH.

2.  CrpykTypa AUCHMILINHBI

Xapaxmepucmuka yueOHoU OUCYUNTIUH DL

HanpasJieH e Ho/roToBKH 01.04.02 IlpukiamHas MaTeMaTHKa U
nHpOpMATHKA
Marucrepckas nporpamma aKTyapHas MaTeMaTHuKa
[TporpamMma moaroToBKH aKaJeMU4ecKas MarucTparypa
Kpanuduxanms MarucTp
KosmmuecTBo conepkaresbHbIX MOJYJIEH 1
Jucnunnuza 6a30Boi / BapuaTUBHOM YacTH .
00pa30BaTeNbHON MPOTPAMMBEI AMCIIILINHA 6a30B0H YacTH
DopMBI KOHTPOJIA 1 MOAYyIbHBINA KOHTPOJIb, |1 SK3aMeH
Mokasatem ouHas popma 3ao4Has hopma
00yudeHus 00y4YeHHS

KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 3
I'ox moaroToBKM 2
Cemectp 3
KonmgecTBo yacoB 108
- IEKIIMOHHBIX 36
- IPAKTUYECKNX, CECMMHAPCKUX 18
- 1a00PAaTOPHBIX
- CAaMOCTOSTEJIbHOM padoThI 54

B T.4. HHJMBHIyaJbHOE 3a/IaHUE 24
HenenbHOe KOIMYECTBO YacOB, 6

B T.4. ayJUTOPHBIX 3

3. Onucanue TMCUHUNIHHBI

Ileau u 3a1aun

Lenvrwo uzyuenus oucuyunaunvt “Mamemamuueckue mooenu 2e0MexaHuxKu” SBISIETCS
(dbopMHUPOBaHKE Y CTYJECHTOB MPUEMOB OpTaHHU3AIMH YHCICHHOTO MOJCIUPOBAHUS JIJISl TIPOBEICHIS
WCCIICIOBAHMs HAIPSHKEHHO-1e()OPMHPOBAHHOTO COCTOSHHUS aHU30TPOIHBIX TOPHBIX TOPOJI B
HETPOHYTOM MAacCUBE€ M BOJIM3U MPOTSIKEHHBIX BBHIPAOOTOK (IITPEKOB, KBEPIILJIATOB), HAXOSIINXCS
MOJT BO3JICHCTBHEM CHJI TPABUTALIUU C MCIIOIH30BAHUEM COBPEMEHHBIX MaTEMaTHUYECKUX MOJIENEH,
OITMCHIBAIONIUX MEXaHHUECKOE ITOBEJICHUE ITUX ITOPO/I.

Ocnosnvimu 3a0auamu u3y4eHus OUCYUNIUHDL AGIAIOMCA:

- paccCMOTpEeHHE METOJIUKH OIpPEICICHHUS HAMPsKECHHO-IePOPMUPOBAHHOTO COCTOSHUS

TOPHOTO MAacCHBa, OOJAAIONIEro aHWU30TPOMUEH O0Inero BHIA, MPU BO3JACHCTBUHU CHUI
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IpaBUTALIMU TIPU UCTIOJIB30BaHUH MOJIEINU JIMHEHHO 1e(OPMHUPYEMOTO YIIPYroro MacCcHBa,

- pa3paboTka aJrOpUTMOB DPELICHMS YKa3aHHBIX 3a/7ad M COCTAaBJIECHUE BBIYMCIMTEIbHBIX
IIPOrpamMM, PEAIU3YIOIIMUX 3TU AITOPUTMBI;

- IIPOBEJICHUE UCCIICJOBAHUM U YCTAaHOBJICHHE 3aKOHOMEPHOCTEH IOBEIEHUS HAIPSKEHHOTO
COCTOSIHUS BOJTM3HU BBIPAOOTKH AIUTMIITUYECKOTO CEYECHUSI.

TpeOoBaHusi K _pe3yabTaTaM OCBOECHHS JHCIUILIMHLL. Hpouecc HU3Yy4YCHUS NUCHUIIINHBI

“MaTeMaTHYeCKHe MOJICTI T€OMEXaHUKH ~ HampaBlieH Ha (OPMHPOBAHUE JIEMEHTOB CIIEAYFOIINX
komreTeHmii B cooTBeTcTBUU ¢ DPI'OC BO PO mno nampaBienuro nogaroroBku 01.04.02
[Tpuxnannas mMaTemaruka U MHGOPMATHKAa U OCHOBHOH 0Opa30BaTeIbHOW MPOrpPaMMBbI BBICIIETO
npodeccuonansHOro oOpasoanus HanpapieHus nmoaroroBku 01.04.02 [Mpukinagnas MaTeMaTHKa U
uHpopMaTHKa (MarucTepcKas mporpaMMa: akTyapHasi MaTeMaTHKa):

o0mexkyabTypHbIX (OK):

a)

0)

CIIOCOOHOCTRIO K aOCTPaKTHOMY MBIIUIEHHUIO, aHanu3y, cuatesy (OK-1);
TOTOBHOCTBIO K  CAaMOpPa3BUTHIO, CaMOpEalH3allid, HCIOJIb30BAHUIO  TBOPYECKOTO
noreniuana (OK-3);

odomenpodeccuonanbubix (OIIK):

TOTOBHOCTBIO K KOMMYHHUKAIIMM B YCTHOM W MHUCbMEHHOHW (hopMax Ha rocyAapCTBEHHOM
sa3pike  Poccuiickoii  @enepaud M MHOCTPAHHOM  SI3bIKE IS PELICHUS  3aJad
npodeccronansHoi aestensaoctu (OITK-1);

CIIOCOOHOCTBIO HCITOJIB30BAaTh M MPUMEHSThH YIIyOJICHHBIC 3HAHUS B 00JaCTH TPHUKIIATHOU
mateMaTuku u napopmaruku (OITK-4);

npogeccuonanbubix (IIK):
HAYYHO-HCC/I1eJ0BATE]bCKAS 1eATeTbHOCTD:

CIIOCOOHOCTBIO TPOBOJUTH HAyYHBIC WCCICAOBAHHMS U II0JIy9aTh HOBBIC HAy4YHBIE U
MPUKJIaHbIC PE3YJIbTaThl CAMOCTOSATEIILHO M B COCTaBe HayuHOro KosuiekTuBa (ITK-1);
CIIOCOOHOCTBIO pa3pabaTbiBaTh W AHAIM3HPOBATH KOHIENTYAIBHBIE M TCOPETHYCCKHE
MOJIEH pPelraeMbIX HaydHbIX 1pobsem u 3axay (ITK-2);

MPOEKTHAasI XU NMPOU3BOACTBEHHO-TEXHOJIOTHIECCKAsAA NE€ATC/IbHOCTD:

CIIOCOOHOCTBIO pa3padarhiBaTh M NPUMEHATh MATEeMaTHYECKUE METOJbl, CHUCTEMHOE U
MPUKJIaJHOE MpOrpaMMHOE oOecredeHue MJisg pPEelIeHHs 3aJady HaydHOH M HPOEKTHO-
texHonorndeckoi aesrenbroctH (I1K-3);

CIIOCOOHOCTBIO pa3pabaTbiBaTh M aHAJIM3UPOBATh KOHIENTYaIbHbIE WU TEOPETUUYECKUE
MOJIETN PEIIAEMBIX 3a/1a4 IPOEKTHOM M MPOU3BOJCTBEHHO-TEXHOIOIMYECKON NEATEIBHOCTH
(TTIK-4).

B pe3ysabTare nzyueHust y41eOHOMH JUCHUIINHBI CTY/I€HT J0JIKEH:
3HamMb:
®  OCHOBHBIE COOTHOUIEHUS IIJIOCKOM TEOPUU YIIPYTOCTH aHU30TPOIHOTO TENA;
e [IPOLENYpPY PELICHHs ILUIOCKOHM 3aJa4¥ TEOPUH YIPYTOCTH aHU30TPOITHOIO Tena IpU
oMoty PyHKIHH 0000IIEHHBIX KOMIUIEKCHBIX TEPEMEHHBIX;
e  OCHOBHBIEC METO/BbI YUCICHHOI'O PELICHUS 3a/1a4 IUIOCKOW TEOPUH YIIPYTOCTH;
® O CYIIECTBOBAaHMM TOYHBIX PEHICHUHM M HCIOIB30BAHMM KX JUI1 aHalIu3a
JIOCTOBEPHOCTH NMPUOJIMKEHHBIX PEIICHUN;
e ocHoBHbIX KoMaHj mnakera MATLAB nns npakruueckoil peanmmszaumn Ha [IK
NIEPEYUCIIEHHBIX aJITOPUTMOB.
ymembp:
pabotats ¢ maketom MATLAB, ncnonbs30oBath CTaHIapTHBIE TOAPOTPAMMBI;
OCYILECTBIATH BBIOOP MOJIENIM B MEXAHUKE TOPHBIX MTOPO/] C BEIpAaOOTKaMH;
OCYLIECTBJIATH TOCTAHOBKY 3a/1a4 O HAIIPSIKEHHOM COCTOSIHUU B TOPHOM MAacCCHUBE;
COCTaBJIATh AITOPUTMBI M IPOrPaMMbl YHUCIEHHOTO HMCCIEAOBAHUS HANPSKEHHOTO
COCTOSTHUS BOJIM3H MOA3EMHBIX BHIPAOOTOK MPH IEHCTBUU CHJI TPABUTALINU;
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L4 OCYHICCTBIIATL TCCTUPOBAHUC IMPOrpaMM U OLUCHHUBATHL JOCTOBCPHOCTH MOJYUYCHHBIX

pe3yJIbTaTOB,

®  IIPEIACTaBIATH PE3YJIbTaThI

WCCIICIOBAHUN B BHUJE HAIJSAIHBIX WJUTKOCTPALIMA

(rpacdmKoB, TUHUIA YPOBHS, TOBEPXHOCTEH).

eénaoemsp:

¢ HAaBbIKaMHU NPOrpaMMHUPOBAHUA B MATCMATHYCCKUX ITAKCTAX;

e HaBbIKaMH

IIPOBEACHUA YHUCJICHHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ C HCIIOJIBb30BaHUECM

IIPOrPaMMHBIX CPEACTB.
e TEXHOJIOTMEW IIPUMEHEHUS MAaKETOB IMPUKJIAJHBIX IPOrpaMM Ul PEIEHUS HAy4YHBIX
Y IIPAKTUYECKHX 3a/]1a4.

4,  Coaep:xxaHue TUCHMIUIMHBI M (POPMBbI OPTaHU3ALMHU YUeOHOTO MpoIecca

HopsiakoBbIi
HOMeEp U TeMa

Kp aTKoO€ COACPKAHUEC TEMBI

CoaepakarebHbI MOayJIb 1

Tema 1.
Ilocmpoenue mooenu
MEXAHUKU 20PHBIX
nopoo c evipadboOmKoU u
66edeHuUe 6 cucmemy

BBenenue B MexaHWKy TOpHBIX mopoja. BeiObop Mozaenn B MexaHUKE
TOpHBIX mopoA ¢  BblpaboTkamu. [IpeoOpazoBanue  ympyrux
MOCTOSIHHBIX TP IMOBOPOTE KOOPAMHATHBIX O0ceid. OCHOBHBIE KOMaH/IbI
U craHpaptHble noamporpammbl naketa MATLAB. Ilonnas cucrema
YpPaBHEHUH TEOPUM YIPYrocTu aHu3oTponHoro Ttena. CocraBieHHe

MATLAB. QITOPUTMOB U CO3JaHHE MOANporpamyM, GOPMUPYIOIIUX MaTPHUIIBI
YIPYTUX TOCTOSHHBIX.

Tema 2. O6o0OmenHas 1iockass aedopMmanus A TOPHOTO MaccuBa C

0Ob600wennan niockas | TOPU3OHTAIBHBIMU  BbIpaOoTkamu. VIHTerpupoBaHue  ypaBHEHUN

oehopmayus 6
AHU30MPONHOM
noaynpocmpancmee ¢
evlpadomkamu.
Ilepemewenun u
Hanpax)cenus é maccuge
noo deiicmeuem cun

PaBHOBCCH: B IICPEMCIICHUAX. HepeMemeHI/m W HAIIPpSAKCHUA B MACCUBC
C BI)Ipa6OTKaMI/I. HepeMeIIIGHI/IH U HapsOKCHUA B CINIOIIHOM
AHU30TPOITHOM MACCHUBEC OT ,Z[eI‘/'ICTBI/IH COOCTBEHHOI'0 Beca. COS,Z[aHI/Ie
AJIropuTMOB M mmoAnporpaMm 10  OONpCACIICHUC  KOMINIICKCHBIX
napamMeTpoB, BXOAJAIIMUX B  BbIPpAXKCHUA I nepeMemeHHﬁ u
HaHpﬂ)I(eHHfI, YUUTBIBAIOIIUX BJIHUSHUC BI)Ipa6OTOK.

zpasumayuu.
Tema 3. I'pannuHbIE yCIOBMS I HE3AKPEIJICHHBIX M JKECTKO MOJKPEIIEHHBIX
I'panuunvie ycnosus. | Bolpabotok B guddepeHunansHol  gopme. MHTEerpupoBaHHbIE
Maccué c éplpadomkoil | TpaHUYHBIE YCIOBUS U1l HE3aKPEIUIEHHBIX U JKECTKO MOAKPEIICHHBIX
IAUNMUYECKO20 BBIPa0OTOK. BripaboTtka AJUIANITHYECKOTO. Hesakpennennas
ceuenus. BbIpaboTKa. 3akpenseHHas BbipadoTka. Tounsle pemenus. [locrpoenue
IIPOrpaMMBbl OTIpEeAENICHUS] HANPSHKEHUH M MepEeMEIICHU B CIJIOLIHOM

MacCHBE OT AEUCTBHS CUJI TSIKECTH.
Tema 4. Co3anue  adropuTMOB M NpOrpaMMmbl  pelleHHs  3afad ¢
Co3zoanue anzopummog | HETIOJKPEIJICHHOW WM JKECTKO  MOJKPEIUIEHHOHM  BbIPaOOTKOM.

u npozpamm 01
YUCIIEHHO020
uccne006anus
HANPANCEHHO20
COCMOAHUA MACCUBA.

HccnenoBanus Ha rpanune. ['padpudeckue cpeacTBa U GyHKIMN MaKeTa
MATLAB. Untepnperanus pe3ynbraroB. MccienoBanns Ha rpaHHIe
obomactu. Co3naHue airopuTMOB U NIPOTpaMM  HCCIIEAOBAHUS
HANpsDKEHUH U MepeMelleHUul B OKPECTHOCTH BBIpAOOTKH. AHalu3 U
UCCJIEIOBAHUE TOYHBIX PEIICHUM.




TemaTnueckuii mjaian

Conep:kareJbHbIA MOAYJIb 1

KoanyecTBo 4acosB

Ounas ¢opma 00yueHust 3aounasi popma oOyueHnust
B T.U. B T.U.
= = o =x
< <
Ha3ssanus conepKaTebHbIX 2|25 | 2| 28 |&
MoJyJIeil 1 TeM 2 =| 8 |&5=<5 2| 5| 8|&|5c=|5=
() = O o lg & = () = o] o) g = &=
O = ) Elw Q22 Q =4 = I ==l i)
= 2 = < |3l H¢|l A 2 = s |[delTQ
) E o2 3= s ) > Q| g S5 s
=l 2| o5 &a o 2| 2| o5 aldea
< Q| & = < O o) =
82| s |s = e < | S =
= S| = s = 5 | & o
O = o =~
Tema 1. [TocTpoenue moaenu
MEXaHUKHU TOPHBIX NOPOJL C
P e 26 | 8| 4 |-|14] -
BBIPAOOTKOI U BBE/ICHUE B
cuctemy MATLAB.
Tema 2. O6o0meHHas
iockas eopmanus B
aHU30TPOITHOM
MOJIYTIIPOCTPAHCTBE C 27 10| 4 | -] 13| -

BbIpaboTKamu. [lepememenus
Y HaIpsDKEHUS] B MAaCCUBE IO
JCWCTBUEM CHJI TPAaBUTAIIHH.

Tewma 3. ['paHuuHbIE yCIOBUSL.
Maccus ¢ BBIpaOOTKOM 26 8 | 5 |-13| -
AJUIMITUYECKOTO CEUYEHUS.

Tema 4. Co3ganue
QJITOPUTMOB M IIPOrPAMM JIS

YUCJICHHOTO MCCIICIOBAHUS 29 10 5 | -] 14| -
HaMPSKEHHOTO COCTOSTHUS
MaccCHBa.
Hmozo
no cooeprcamenbHoOMy 108 |36 | 18 | - | 54 | -
Mmooyno 1

5. Meroanueckne peKOMEHIAUMM [Jisl TPOBeJeHUs] JIEKIHMOHHBIX, MNPAKTHYeCKHX M
JIA00OPATOPHBIX 3aAHATHH.

Ha6opaT0prIe 3aHATHA HC IPEAYCMOTPCHBI y‘IC6HBIM IIJIaHOM.

TEMBI JEKIIUOHHBIX 3AHATUIA

Ne Konuuecmeo
Hazeanue memui
n/n uacoe
1 [[Ipenmer u 3amaun reomMexaHuku. OOBEKTHI U METOBI TEOMEXaHUUECKUX 9
yccclieJoBaHnii. BHyTpeHHee cTpoeHre U (pu3nuecKrue CBOMCTBA 3eMIIu.
2 |[Boszpact 3emHo# Kophl. Knaccugukarus u GopMbI 3aeraHus TOPHBIX TTOPOJI. 2
3 |BeIOOp MOIeT B MEXaHUKE TOPHBIX TIOPOJT C BHIPAOOTKAMHU. 2
4 [[IpeoOpa3oBaHue YNPYTUX MOCTOSHHBIX IIPH MOBOPOTE KOOPAMHATHBIX 9

OCEH.




5 [[lonHas cucTremMa ypaBHEHHUM TEOPUH YIIPYTOCTH aHU30TPOIHOTO TeJa. 2

6 |0O0600menHas mIockas aedopmalius 1jisi TOPHOTO MacCUBa C TOPU30HTATBHBIMU 9
BbIPa0OTKaMH.

7 [llepemenieHus 1 HaIPSKEHUS. B MACCUBE C BHIPAOOTKaMU. 2

8 [[IepemernieHust 1 HAPSDKEHUS B CIUIOIITHOM aHH30TPOITHOM MAaCCHUBE OT 2
neiicTBUsL COOCTBEHHOTO Beca.

9 ['panmunsie ycnoBusi. HesakperuienHast BBIpaOOTKa. 2

10 |'panuunsle ycnoBwus. XKecTko MOAKpEIIeHHAs BBIPaOOTKa. 2

11 [MaccuB c BeIpaOOTKOM JUTHIITUYECKOTO ceueHus. HesakperieHHas BhIpaboTKa. 2

12 |MaccuB c BBIpaOOTKOM SIITUITUYECKOTO ceyeHns. JKeCTKO MoAKperuieHHast 5
BBIPAOOTKA.

13 |['opHBIi MaccuB ¢ IPOU3BOJIBHO PACIIOIOKEHHBIMU BbIPAOOTKAMHU 9
DIUTUIITUYECKOTO CEYCHUS

14 |Annpokcumanus TpaHubl OONACTH YAaCTAMU DIUIMITUYECKUX KOHTYPOB C 2
[JIaJIKUM CTBIKOBAaHHEM DIIEMEHTOB.

15 |OcHoOBHBIE ypaBHEHUS TPEXMEPHON TEOPUH BSI3KOYIIPYTOCTH. 2

16 |[IpeoOpa3oBanue ypaBHEHUI COCTOSHHS. 2

17 |Onpenenenue peosOTMUECKUX MApaMETPOB. 2

18 |Mozens BA3KOYIIPYroro MacCUBa TOPHBIX MOPO/I. 2
BCEI'O 36

TEMBI IPAKTUYECKHNX 3AHATHIA
Ne Konuuecmeo
wn Haszeanue memut 4aCos

1 |Pabouas cpena MATLAB. Ilpocreiimue komanipl. @opmaTsl ynces. 2

2 |Omepartopsl, KOHCTaHTHI, IEPEMEHHBIE U (PYHKIIUH. 2

3 |DopmupoBanue BekTopoB 1 MaTpull. Onepaiiu HaJ MaCCHBAMHU. 2

4 |M-@aiinel. @aitnpl-nporpamMmsl U Qailii-QyHKIUY. 2

5 |Peann3aumsi anropuTMOB IPeoOpa3OBaHUS YINPYTUX KOHCTAHT MpHU 2
[OBOPOTE KOOPAUHATHBIX OCEH.

6 [[IporpamMmmupoBaHue pa3BETBISIOMUXCS U [IMKINYECKUX ITPOLIECCOB. 2

7 [llocTpoeHue u perieHre OCHOBHOM CHCTEMBI alreOpanyecKux ypaBHEHHH. 2

8 [paduueckue BozmoxkaocTH cucreMbl MATLAB. 2

9 ['padmueckas MHTEPHIPETALNS TOTYICHHBIX PE3YIbTATOB. 2
BCEI'O 18

6. MeToau4eckne peKOMEHIAIUH 110 OPTaHU3ALHHN CAMOCTOSITeJIbHOI PadoThI CTY/ICHTOB.

OPIAHUM3AIUSI CAMOCTOSITEJABHOM PABOTHI CTYJEHTOB

No Konuuecmeo
Has3zeanue memut
n/n uacoe
1 |BbiOop Moenu B MEXaHUKE TOPHBIX OPOJ ¢ BEIPaOOTKaMH. 4
2 [[IpeoOpazoBaHue yNPYyruxX NOCTOSHHBIX IIPH TOBOPOTE KOOPIUHATHBIX 4
OCeH.
3 |hnousudyanvroe 3a0anue Ne 1 6
4  [[TonHas cucremMa ypaBHEHUI TEOPUH YIIPYTOCTH aHU30TPOITHOTO Tea. 4




5 [[lepemernieHust U HAPSHKCHUST B MACCHUBE C BHIPAOOTKaMHU. 3

6 |Unousuodyanvroe 3adanue Ne 2 6

7 |00o0menHas 1iIockas —naedopmarnus U1 TOPHOTO — MaccuBa ¢ 4
FOPU30HTATLHBIME BHIPAOOTKAMHU.

8 [[lepemenienus u HANPSKEHUS B CIUIOIITHOM aHU30TPOITHOM MAacCHBE OT 3
eiicTBUSL COOCTBEHHOI'O Beca.

9 |Unousudyanvroe 3adanue Ne 3 6

10 |MaccuB c BbIpaOOTKOI aimunTryeckoro ceuenus. Hesakperiennas 4
BBIPaOOTKA.

11 |MaccuB ¢ BBIpaOOTKOM AJUTUNITHYECKOTO cedeHus. KeCTKO MOoAKpeIuIeHHAs 4
BbIpa0OTKa.

12 |Huousudyanvroe 3a0arnue No 4 6
BCEI'O 54

7. I/IH)II/IBI/I)Iya.TII)HI)Ie 3alaHUsA COACPKATCHA B METOAUIECCKHUX YKAa3aHUAX.

NuauBuayanbHas padora
IIPOBEJIEHHUE HCCJIEJOBAHHUH H YCTAHOBJIEHHE 34KOHOMEPHOCTEH
IIOBE/IEHHUA HAIIPAIZKEHHOI' O COCTOAHHUA BE/TU3H BBIPABOTKH
SJUTHIITHYECKOI'O CEYHEHHUAL.
Henw: osnadenue mexnonocueu mamemamuuecko2o mooeauposanusi ¢ cpede MATLAB ona
nPo6edeHUst UCCAEO0BAHUSL HANPSICEHHO20 COCMOsHUSL 80U3U BbIPADOMOK.

1. Ilo 3amaHHBIM yNPYTUM MOCTOSIHHBIM HOPOJHBIX OOpPa3LlOB COCTAaBUTh AITOPUTMBI U
IPOTPaMMBI TTOCTPOSHHSI MaTpull Kod((UIMEHTOB nedopManuii W MOIYyJeH yIpPyrocTd B
3aBUCUMOCTH OT YIJIOB IIOBOPOTA IJIOCKOCTH U30TPOIMH OTHOCUTENIBHO IIABHBIX OCEH KOOpAMHAT.

2. Jnd TOJNyYEHHBIX YIPYTrUX IOCTOSHHBIX COCTABUTh IPOTPAMMBI  HAXOXKICHUS
KOMILICKCHBIX I1apaMeTpOB, BXOJAIIMX B BBIPAKEHHUS Ul MEpEeMEINeHUN M HanpsKEHHH,
YUUTBHIBAIOIIMX BIUSHUE BHIPAOOTOK.

3. CocTaBUTh MpOrpamMmy OIpPENEICHNs HAIPSKEHUN U MIEPEMEIIEHNN B CIUIOITHOM MAacCHBE
OT JEHCTBUS CHUJI TSKECTH.

4. Jlng 3agaHHBIX [apaMeTpOB SJUIMNTHYECKOW BBIPAOOTKM COCTaBUTh IPOrpaMMy
ONpesieNieHUs] HAaMpsHKEHHOTO COCTOSHUS BOJIM3M KOHTypa Ha IUIONIAJIKaX, HOPMalbHBIX U
KacaTeNbHbIX K HeMY. OLIEHUTh TOCTOBEPHOCTDH IOJYUYEHHBIX PE3Y/IbTATOB, IOCTPOUTH PA3INYHbIE
BapHaHThI TPaUKOB.

8. KOHTpOJII)Hl)Ie BOIIPOCHI K l'[pOMC)KyTO‘IHOﬁ aTTeCTalumn

1. TpancBepanbHO-U30TPOIHBIN MaTepHall U €ro yupyrue xapakrepuctuku. [Ipumepst
TPAHCBEPCAIBHO-U30TPOIHBIX MAaTEPHUAJIOB.

2. IlonHas cucreMa ypaBHEHHUI TEOPUH YIIPYTOCTH aHU30TPOITHOTO TeJa.

3. O06o0mIeHHas mIocKast Jeopmanus A1 TOPHOIO MacCuBa ¢ TOPU30HTATBHBIMU
BBIpa0OTKaMH.

4. IlepemerieHus 1 HAMPSKEHUSI B MACCUBE C BEIPAOOTKaMHU.

5. [lepemernieHus 1 HaNPsHDKEHUS B CIUIOUTHOM aHU30TPOMTHOM MAacCHBE OT JA€UCTBUSA
COOCTBEHHOTO Beca.

6. Oneparopbl, KOHCTAaHTHI, IepeMeHHbIe U GpyHKIMN cucteMbl MATLAB.

7. @opMupoBaHuE BEKTOPOB U MaTpull. Onepanuu HaJl MaCCUBaMH.

8. [IporpamMmmupoBaHue pa3BeTBISIONIIXCs TpoiteccoB B MATLAB.

9. IlporpamMmmupoBanue ukiInyeckux npoueccos B MATLAB.

10. I'padpmueckue Bo3moxxkHOCTH ITaketra MATLAB.
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9. O6pasen wmoayabHoro koutpoasi (OBPA3EIl BAPUAHTA M KPUTEPHU
OLUEHUBAHMUSI)

TrOY BIIO «IOHEIKA HAIIMOHAJIbHBII YHUBEPCUTET»
@akynbpTeT MATEMaTHKH U NHPOPMALIMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomoexu: 01.04.02 Ilpuxknaonan mamemamura u unghopmamuxa
Mazucmepckas npoepamma: aKmyapHas MmamemamuKxa

IIpoepamma noocomosku: akademuyeckas mazucmpamypa

Cemecmp 11

Vuebnas oucyuniuna Mamemamuueckue mooenu 2eoMeXaHuKu

MOAYJIbHASA KOHTPOJIbHASI PABOTA
BAPUAHT Nel
TpancBepalibHO-U30TPOIHBII MaTepHall U ero yIpyrue XapakTepuCTHKH.
[TepemernieHus: M HAMPSKESHHUSI B MACCUBE C BRIPAOOTKAMH.
®opmupoBaHue BEKTOpoB U Matpull. Onepaiuy HaJl MaCCUBaMH.
[IporpammupoBanue nukinyeckux mnpomeccos B MATLAB.

NS

YTBepKIeHO Ha 3acefaHnu Kadeapoil TEOPHH YIPYTOCTH W BBIYUCIUTENEHON MaTeMaTHUKH, TPOTOKON No
or* ” 20 1.

3aB. kadenpoit
IIpenonaBarens

KpuTepnn OUHCHUBAHUS MOAYJBHOI'0 KOHTPOJISA

Homep 3a0anusn Koauuecmeo oannoe
3amanue 1 10
3agaHue 2 10
3amanue 3 10
3aganue 4 10
Bcezo 40

10. O6pa3en 3xk3aMeHALHOHHOTO 6ngeTa (TEOPETHYECKHUE BOITIPOCHI K DK3AMEHY,
OBPA3EIl BUWIETA U KPUTEPUU OLHIEHUBAHUS)

Teopemuuecxue 60npPOCHL K IK3AMEHY

1. Mozaenu MexaHUKH TOPHBIX OPOJ € BIpaOOTKaMHU.

2. OcHOBHBIE CUMBOJIBI U KOHCTpYKLIMU cuctemsl MATLAB.

3. M3otpomHas cpena, ee ynpyrue xapakrepuctuku: Mmoayib FOnra, koagduuuent Ilyaccona,
MOJ1yJIb CABUTA.

4. Onepanuu Haja MaTpullaMy U MaccuBamu B cucteMe MATLAB.

5. TpaHcBepallbHO-U30TPOIIHBIN MaTepHall U €ro yupyrue xapakrepuctuku. [Ipumepst
TPAHCBEPCAIBHO-U30TPOIHBIX MAaTEPHUATIOB.

6. Oneparopsbl IpricBanBaHus, apu(pMeTHICCKHE U JIOTHIECKUE BhIpakeHus si3bika MATLAB.
7. IlonHas cucteMa ypaBHEHUI TEOPUH YIPYTrOCTH aHU30TPOITHOTO Tela.

8. Omepanmu CII0’)KE€HUS ¥ BEIYUTAHUS MATPHIIL, @ TAKXKE UX YMHOKECHUSI.

9. O6o0mIeHHas mIockas Jegopmanus A1 TOPHOrO MacCuBa C FTOPU30HTAIBHBIMU
BbIPa0OTKaMH.

10. Onepanuu nenenust MaTpul (Jesoe u nmpasoe) B MATLAB.

11. IlepemenieHus: U HaNpsKEHUS B CILUIOIIHOM aHU30TPOITHOM MacCUBE OT JEHCTBUS
COOCTBEHHOTO Beca.



12. I'paduueckue Bo3moxknoctr nmakera MATLAB.

13. I'pannyHBIC YCIOBHS I HE3aKPEIJICHHOW BBIPAOOTKH.

14. TIlporpammupoBanue pa3seTBistonuxcs npoueccos B MATLAB.

15. I'pannyHbBIE yCIOBHS JIJIS )KECTKO MOJKPEIUIEHHBIX BBIPaOOTOK.

16. [IporpamMupoBanue nukiInueckux mnporeccos B MATLAB.

17. PactipeienieHre HanpspKEHUH BOJIU3HM KPYTOBOW HE3aKPEIJICHHOW BBIPAOOTKH.

18. Cuenapumu, npoueayps! u pynkuuu B cucteme MATLAB. [lepenaua napameTpos.
19. Pacnipenenenue HanpsiKeHU BOJIM3HU )KECTKO MOJKPEIUIEHHOM KPYTrOBOil BBIPAOOTKH.
20. Onepanuu nenenust Matpuil (JeBoe u npasoe) B MATLAB.

Oobpaszey IK3aMeHAyUOHHO20 Oulema

TOY BIO «IOHEIKW HALIIMOHAJILHBI YHUBEPCUTET»
(DaKy.]'II)TeT MATCMATHUKU U I/IH(bOpMaHI/IOHHBIX TEXHOJIOTUH

Hanpasnenue noocomoexu. 01.04.02 IlIpuknaonas mamemamura u ungopmamuxa
Mazucmepcras npoepamma: aKmyapuas mamemamuxa
IIpoepamma noocomosku: aKademuuecKkas Mazucmpamypa
Cemecmp 11
Vuebnas oucyunnuna Mamemamuueckue modenu zeomexanuxku
BUJIET Nel

1. Mopnenu MeXaHUKHU TOPHBIX NOPOJI C BBIPAOOTKAMHU.
2. OcHOBHBIE CHMBOJIIBI U KOHCTpYKIUH cuctembl MATLAB.
3. Pacnpenenenue HanpspkeHUE BOIM3U KPYroBOM He3aKpeIIeHHOH BbIPaOOTKU.
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YTBepKICHO Ha 3aceAaHuy Kadeapsl TEOPUH YIPYTOCTH U BBIYUCIUTEIIEHOW MaTeMaTHKH, IPOTOKOI Ne

or* ” 20 T

3aB. kadenpoit
DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
3amanue 1 20
3ananue 2 20
3ananue 3 10
Bcero 50 6an10B

11. Oopa3sen TecToBoro 3aganusi (He IPEIyYCMOTPEHO MPOrPAMMOKA)

12. Kputepuu onieHMBaHUA

IIo KypCy npeanojaractcsa mnmpoBECACHUC HpOMe)I(YTO‘IHOﬁ arrecTallui B BUAC MOAYJIIBHOTO
KOHTPOJIA, BBIIIOJIHCHUC HWHIAWBUAYAJIbHBIX SaI[aHI/Iﬁ M DK3aMeHa. DK3aMeH CTYACHTHEI COAOT C

OCJIBIO IMTOBBIIICHUA pCﬁTI/IHPa.

Pacnpeoenenue 6annos, Komopwvie Mocym noy4ums CmyoeHnol 6 npoyecce U3y4eHus

OUCUUNIUHDL

Opranu3zanuoHHo- yueOHast
padoTa CTyIeHTa

CPC

NuauBuayanbHbie 3a1anust | Moay/abHbIH KOHTPOJIb

max 20 oaioB

max 40 oauioB max 40 oauioB




IlIxana coomeemcmeusn 617106 HAUUOHAILHOU UIKATLE

11

Onenka Onenka no OneHka 10 rocy1apcTBeHHOM IKaJe Ounenka no
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM’
ECTS HIKaJIe mKaJje (3a4er)
A 90-100 5 (OTIM4HO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xopo1io) 3a4TEHO
D 70-74 3 (y10BJIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YyIOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIBHO) HE 3a4TEHO

C BO3MOXHOCTBIO TOBTOPHOU CHA4YH
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOH ClIa4y¥l PHU YCIOBUU
00s3aTeNIbHOr0 Ha0Opa AOMOJIHUTENbHBIX OAJJIOB

13. MarepuajbHO-TEXHHUYECKOE o0ecredyeHHe Y4yeOHOro mpouecca. JIeKIMOHHBIC 3aHATHS

IIPOBOJATCS B AyIUTOPHH,

OCHAILIEHHOU JOCKOM.

HpaKTI/I‘IGCKI/IG 3aHATUA TOPOBOIAATCA B

KOMIIBIOTEPHOM  KJlacce, OOOpYIOBAaHHOM KOMIBIOTEPAMU C JIMIEH3MOHHBIM IPOTrPAMMHBIM
obecrieueHueM, 10CTyroM k cetu MHTepHeT, cTojiaMu, JJOCKOM.

14. PexomeH10BaHHAs JTUTEpATypa

Koxa-Bo Hanmnuue
e IK3EMILISIP | 3JIEKTPOH
3 HaunmenoBanne OB B HOH
n/n
0ud1MOTEK | BepCcHU B
e lonHY 9bC
Ocnosnas numepamypa
1. HeckoponeB, P.H. Marematuueckue MOAENM T'€OMEXAHUKHU
[OnexTpoHHBIH pecypc]: yuebnoe mnocodue/ P.H. Heckopones; 0 +
'OV BIIO “/loneuxuil HaMOHANBHBIM YHUBEpPCUTET . — JlOHEIK:
JouHY, 2017. — snexkrponnslie nannbie (1 daiin).
2. Heckopoaes, P.H. Peanu3zanus maremataeckux Moaenein
reoMexaHuku B cpene nakera Matlab [Dnexrponnsiii pecypc]:
yu4e0HO-MEeTOINYECKOE TOCOOHE JIIsl CTYACHTOB HalpaBiICHUS
noarotoBku 01.04.02 IpuknaaHas maremMaTHka U HHGOpMaTuka / 0 +
P.H. Heckopoaes; 'OV BIIO “/loHernkuii HalimOHaIbHBII
yausepeutet’. — Jlonenx: JlonHY, 2017. — a3nekTpoHHBIE JaHHBIE
(1 daiin).
3. Huxonaes, N.}O. O6mas reosnorus [DaeKTpoHHbIH pecypc]:
koHcrekT yiekiuit / Y. FO. Hukonaes; 'OY BIIO “Jlonenkwuit 6 +
HalMoHaJIbHbIA yHUBepcuTeT . — Jlonenk: lonHY, 2016. —
AJIEKTpOHHbIE AaHHbIe (1 daiin).
Jonoanumensvnasn numepamypa
4. Heckopones H. M. Hampsokenuss BOkpyr BbIpaOOTOK B
AHU30TPOITHOM TOPHOM MaccuBe: YuebHoe mocobue / H.M. 10 -
Heckopones, P.H. Heckopoaes. — lonenk: JlouHY, 2003. — 148c.
5. Crtpanunpl uctopuu ropuoit mexanuku / B.W. [Tonrasen, b.A.
['psanymmii, C.4. Ierpenko, A.H. Kosans. — Jlonenk: Bebep, 1 -
2009. — 411 c.
6. Camapckuit A.A. Matematnueckoe moaennposanue: Mnen. 3 i
Metonsl. [Tpumepst / A.A. Camapckuii, A.Il. Muxaitnos. — M.:
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duzmataur, 2002. — 320 c.

BBenenue B maTemarnueckoe mojenupoBanue: Yue0. [locobue. /
B.H. Ammuxmun, M.b. I'mtman, 1.9. Kennep u ap.; [Tox pen. I1. 10 -
B. Tpycoa. — M.: Jloroc, 2004. — 439 c.

Kpusune A.B. OCHOBBbI KOMITBIOTEPHOU MaTEMATUKH C
ucnonb3oBanuem cucreMbl MATLAB: Yue6. nocobue / A. ) -
Kpusunes. — M.: Jlekc-KH., 2005. — 492 c.

15. UndopmannoHHbie pecypchl

http://mondnr.ru /— MunrcrepcTBo oOpa3oBanus u Hayku Jlonerkoit HapoaHoit pecry0nuku
https://www.donippo.org/ — TOY IO «J/loHeukuii pecnyOJUKaHCKAH  HHCTHTYT
JIOTIOJTHUTEIBHOTO MEIarOTHYECKOro 00pa3oBaHms»

http://ippo-vm.at.ua/ — Otnen maremaruku Jouneuxoro PUIIO

http://resobrnadzor.ru/ — PecnyGiukanckas ciy:k0a IO KOHTPOJIKO H Ham3opy B cdepe
00pa3oBaHMs U HAyK1

http://freemat.sourceforge.net/ (opurmanbHbIil caiiT pa3paboTynKa)

16. IlporpaMmmHoe obecnieuyeHue

1. Windows 7 PRO (xopmnioparusnas nunensus JOHHY Ne 46484614);

2. Microsoft Office (kopnoparuBnas muuen3us JJOHHY muuensus Ne 46472919);

3. Microsoft Visual Studio (mumensust mporpammbel DreamSpark s Beicmmx y4ueOHBIX
3aBEJICHUN );

4. Jluuensun GPL, Apache, BSD mis cBoGogHoro mporpammuoro obecrieuenus: FreeLab,
Scilab, R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, AutuBupyc Kacnepckoro,
Linux Fedora, Libre Office, Adobe Acrobat Reader, xPDF, Blender, KOMITIAC-3D LT,
Paint.NET, Gimp.



https://www.donippo.org/
http://ippo-vm.at.ua/
http://resobrnadzor.ru/
http://freemat.sourceforge.net/

