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01.04.02 IlpuknanHas maTemMaTuka u
Hanpasienue noaroToBKu:
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Marucrepckasi nporpaMmma: AKTyapHasi MaTeMaTuka
OO6pazoBarenbHasi mporpamMmma: Axazemuueckas MarucTparypa
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YTBEPX/IAIO:
~Jexan (akyigrera MaTeMaTHKH
? .1%40 HHBIX TEXHOJIOTUHI

[Tporpamma ydeGHo#M Jucturmnbl «Pacnpenenennas o6padoTka faHHbIX B coBpeMeHHbIX CYB/I»
cocTaBiicHa Ha ocHoBaHuH @ejepallbHOTO TOCYAapCTBEHHOro 00pa3oBaTeIbHOro CTaHaapra
Beiciero oopazosanus (GPI'OC BO) nanpasnenus noarorosku 01.04.02 Ipuknannas MaTremaTuka
¥ uHpOpMaTHKa, YTBEPXKIICHHOIO NpuKazoM MunucrtepcTBa obpasoBanus M Hayku Poccuiickoi
deneparwn ot «28» aBrycra 2015 1. Ne 911;

[Topsiaka opraHuzanii  y4eOHOro mpouecca B 00pa3oBaTelIbHBIX OpPraHM3alMAX —BBICLIErO
npodeccronanbHoro odpazoanus Jlonenxoit Hapoanoit PecnyOiuku, yTBEpIKIEHHOIO PUKa30M
Munucrepcrsa obpaszosanus v Hayku JIHP Ne 1171 o1 «10» Hos16pst 2017 1.5

y4eOHOro IJ1aHa 1 OCHOBHON 00pa3oBaTeIbHOM nporpaMMbl AKTyapHasi MaTeMaTHKa,

wanpasienus noarotoku 01.04.02 [Npuknanxas matematika 1 HHGOpPMaTHKa, pa3paboTaHHBIX B
'OV BIIO «J/loHenkuit HaIlMOHAILHBIA YHUBEPCUTETY.

Pa3paboTymk:

JOLEHT KadeIpbl TEOPHH YIIPYTOCTH U ,
BBIYMCIIMTEILHON MaTEMaTUKH UIMEHH aKaJeMuKa —T’T C.A. TpuiimenKo
A.C. KocmogaMuaHcKoro

[Iporpamma y4yeOHOW JAMCUMIUIMHBI yTBEp)KJCHA Ha 3aceJaHuu Kadeapsl TEOPHH YIPYTOCTH H
BBIYMCIIMTEIBHON MaTeMaTuk uMenn akagemuka A.C. Kocmoiamuanckoro

[TpoToxosn Ne 11 ot «9» anpenst 2020 r. (_}

3aBenyromuii kadgeapoit B.1. Cropoxes

[Iporpamma y4eOHON JUCHMIUIMHBI 0j00peHa yueOHO-METOHUECKOW KOMUCCHEH cbaKyaneTa
MaTeMaTHKU U MH(POPMAIMOHHBIX TEXHOJIOTH
IIpotokomn Ne 8 ot «15» anpens 2020 r.

[Ipencenatens yueOHO-METOIMUECKOH

) JLU. Censixoa
KOMHCCUHU (PaKyIbTeTa
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1 OBJIACTDb IIPUMEHEHUA U MECTO JUCHUIIJIMHBI BYYESHOM ITPOLECCE

YueOHas nucnuruinaa «MaTeMaTHuecKue MOJICH T€OMEXaHUKI» OTHOCHUTCS K IIUKITY 0a30BOit
9acTH MPO(ECCHOHATBHOTO OJI0OKAa M COCTOMT U3 OJHOTO MOIyns. Jliisi M3ydeHus: JaHHOW ydeOHOM
JTUCIUIUTMHB HEOOXOAMMBI 3HAHHS, YMEHHS W HAaBBIKH, (POPMUpPYEMbIC MPEAMIECTBYIOMUMUA |
COMYTCTBYIOIUMHU JUCHUTUIMHAME — “‘COBpEeMECHHBIE MPOOJIEMBI TPUKIATHOH MATeMAaTUKA U
uHpopmatuku”’, “HemnpepeiBHbIC JHHEHHBIE ¥ HENWHEHHBIE MaTeMaTHYECKHUE MOJenu”,
“BprynciuTeNbHasi THAPOAKYCTHKA .

2. CTPYKTYPA JTUCHUMITJIMHBI

Xapakmepucmuka yueoOHou OUCYUNIUHDBL

HarnpapsieHHe 10 roToBKA 01.04.02 IlpuknagHast MaTeMaTuKa u
uH(popmaTuKa
Marucrepckast mporpaMmma AxTyapHasi MaTeMaTHKa
OO6pazoBarenpHas mporpamma aKaJieMuuyecKkasi MarucTparypa
Kpanuduxarnms MarucTp
KonndecTBo conepkaTenbHbIX MOTYIIEH 1
Aucrmmmsa 633? BOH / BApHATHBHON HacTH bazoBas wacTs npodeccrnonanbsHOTO OJI0Ka
00pa3oBaTeNIbHOM MPOrpaMMbl
®opmel koHTpost (MK, sk3ameH, 3a4er) MK, sk3ameH
TMokasare ouHas ¢popma 3aouHas popma
00y4eHus 00y4eHUS

KonnuecTBo 3aueTHBIX eqMHUIT (KPEAUTOB) 3
T'ox moaroroBku 2
Cemectp 3
KonunuectBo vacoB 108
- JIEKIITHOHHBIX 18
- IPAKTUYCCKUX, CEMHUHAPCKUX 36
- JJabOPATOPHBIX -
- CaMOCTOSTEILHOM pabOThI 54

B T.4. HHJAUBUAYAIbHOE 3a]aHUE 30
HegnenvHoe xonu4ecTBO 4acos, 6

B T.4. ayAUTOPHBIX 3

3. OINIMCAHMUE JUCHUIIJIUHBbI

Lleau u 3ana4u

Ilenvo usyuenua Oucuyunaunvt “Mamemamuueckue mooenu 2e0MexXaHuku” SBISETCA
(dbopMHUpOBaHHE Yy CTYACHTOB NMPUEMOB OPraHU3AlUM YUCICHHOTO MOJEIHPOBAHUS AJIS MPOBEICHHS
WCCEAOBaHUS HANPSHKCHHO-ICPOPMUPOBAHHOTO COCTOSIHMSI aHHU30TPOMHBIX TOPHBIX TIOpOJ B
HETPOHYTOM MacCHBE M BOIU3U MPOTSKEHHBIX BHIPAOOTOK (IIITPEKOB, KBEPIILIAroB), HAXOAAIIUXCS MO/
BO3JICHCTBUEM CHJI TPAaBUTAIMM C HCIOJH30BAHUEM COBPEMEHHBIX MaTEMaTHYECKUX MO/IENeH,
ONUCBIBAIOLINX MEXaHUUYECKOE MMOBEJIEHNUE ITUX MOPO/I.

OcHnosénvimu 3a0auamu u3y4eHus OUCYUNIUHBL ACTIAIONCA:

- pPacCMOTpPEHHE METOJMKH OTpeAeNieHUs] HaIpPsHKEHHO-Ae(OPMHUPOBAHHOTO COCTOSIHUS
TOPHOTO MacCHBa, 00Iaar0IIero aHU30TPOIKEel 00IIero BUaa, MPU BO3JCHCTBUH CHUJI TPABUTAIIUU TIPU
WCIOJI30BAHUHU MOJIENH JTUHEHHO AePOpMHUPYEeMOro yIpyroro MacCuBa;

- pa3paboTKa aJIrOPUTMOB pEIIECHUS yKa3aHHBIX 3a/lad U COCTABJICHHE BBIYMCIUTEIBHBIX
MPOrPaMM, PEATU3YIOIIUX 3TH aJITOPUTMBI;

- TIPOBEACHHE UCCIEIOBAHUNM U YCTAaHOBJIEHUE 3aKOHOMEPHOCTEH MOBEACHUS HANPSHKEHHOTO
COCTOSTHUS BOJIM3U BBIPAOOTKH JUIUNITUYECKOTO CEUCHHMSI.

Tnﬂﬂ!!BaHlflﬂ K PE3VIALbTATAM OCBOCHMSA NUCIMILINHDI, HpOL[GCC N3YUYCHHUA OUCIUIIIIAHBL
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“IlapamienpbHOE€ TPOTpAMMHUpPOBAaHWE” HANpaBlieH Ha (GOPMUPOBAHUE DJIEMEHTOB CIIEAYIOIINX
komrneteH i B cootBeTcTBUM ¢ PI'OC BO P® no nanpasnenuto noarotoku 01.04.02 [Mpuknagnas
MaTeMaTuka U MHQOpMaTHKa U OCHOBHON 00pa30BaTEIbHOM MPOrpaMMBbI BBICHIETO MPO(ECCHOHAIBHOTO
oOpazoBanusi Hamnpasienus noaroroBku 01.04.02 TlpukmagHas MaTeMatuka W MHPOPMATHKA
(Marucrepckas mporpamMma: akTyapHasi MaTeMaTHKaA):

a) oowexynomypuuix (OK):

- CIIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIICHHIO, aHanu3y, cuaTe3y (OK-1);

- TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATN3ALINH, UCTIOIb30BAHUIO TBOPUYECKOTO IIOTEHIAIIA
(OK-3)

0) oowenpogpeccuonanvnvix (OIIK):

- TOTOBHOCTBHIO K KOMMYHHUKAIIUH B yCTHOM U MUCHMEHHOM (JOpPMax Ha TOCYJApCTBEHHOM SI3BIKE
JJHP u wHOCTpaHHOM sI3BIKE MJIA pEHICHHS 3a7a4 Mpo(ecCUOHATbHON NeATeTbHOCTH
(OIIK-1);

CIIOCOOHOCTBIO HCIIOJIB30BATh U NMPUMEHATH YIrIIyOJ€HHBbIE 3HAHUS B 00JACTH MPUKIAAHON
marematuku ¥ nHpopmatuku (OITK-4);
8) npogeccuonanvusvix (I1K):

HAYYHO-MCCJIeI0BaTeIbCKAS 1eSITeIbHOCTh:

- CHOCOOHOCTBIO TPOBOJWUTH HAay4HbIE HCCIEAOBAHUS M TOJydyaTh HOBbIE HayyHble U
MPUKJIaIHBIC PE3YJIbTAThl CAMOCTOSITEILHO M B COCTaBe HaydHOTO KoyuiektuBa (I1K-1);

- CHOCOOHOCTBIO pa3padaThIBaTh U aHAIM3UPOBATh KOHIIENITYyaJ IbHbIE U TEOPETUUECKHE MOJIEIH
pelraeMbIx HayqHBIX pooseM u 3aaa4 (I[1K-2);

NPOEKTHAS ¥ MPOU3BOACTBEHHO-TEXHOJIOIrHYeCKasi 1eATeJIbHOCTh:

- CHOCOOHOCTBIO pa3pabaTbiBaTh M MPHUMEHSTh MaTeMaTHMYeCKUe METOJbl, CHUCTEMHOE U
MPUKJIAHOE MPOrpaMMHOE oOecreueHue JUIsl pelleHus 3ajjad HaydyHOW U MPOEKTHO-
TexHoJoruueckoit aesreapHocTH (ITK-3);

- CHOCOOHOCTHIO pa3padaThIBaTh U AHAIM3UPOBATH KOHIENTYAbHbBIE U TEOPETUYECKUE MOACTU
pelaeMbIX 3a1a4 POCKTHOM M MIPOU3BOICTBEHHO-TEXHOIOrHYecKoi aestensHoct (ITK-4).

B pe3yabTaTe n3yyeHus1 y4eOHOM M CHUIIIMHBI CTYACHT 0JIKEH::
3namp:
®  OCHOBHbBIE COOTHOIICHHUS IJIOCKON TEOPHH YIIPYTOCTH aHU30TPOITHOIO Tela;
e  [poLEaypy pelleHus IIOCKOH 3a7jauu TEOPUH YIPYTOCTH aHU30TPOITHOTO Teja Npu
OMOIIH (PYHKITUH 000OIICHHBIX KOMIUICKCHBIX IEPEMEHHBIX;
®  OCHOBHBIE METObl YHCIECHHOTO PElIeHUs 3a/]au IUIOCKON TEOPUU YIIPYTOCTH;
® 0 CYIIECTBOBAHMU TOYHBIX pEIIEHUH U UCHOJIb30BAaHUU UX [UIS aHaIH3a
JOCTOBEPHOCTH MPUOIIMKEHHBIX PEIICHUA;
e ocHoBHBIX KoMaH/ aketa MATLAB nmns npaktuueckoit peanu3aiuu Ha [TK
MIEPEUNCIICHHBIX aITOPUTMOB.
Ymemo:
pabotartsb ¢ maketom MATLAB, ucnoib30BaTh CTaHAAPTHBIE MTOAIPOTPAMMBI;
OCYILIECTBISTH BEIOOP MOJIETN B MEXaHUKE TOPHBIX MOPOJ C BEIpAOOTKAMH,
OCYILIECTBISTH IOCTAHOBKY 33/1a4 O HANPSDKEHHOM COCTOSIHUU B TOPHOM MAacCHBE;
COCTaBIISATh AIITOPUTMBI U IPOTPAMMBbI YHCIEHHOTO UCCIIEIOBAHUS HAMPSHKEHHOTO
COCTOSIHUS BOJIM3U MOA3EMHBIX BBIPAOOTOK MPH IEHCTBUU CHII TPABUTAIINY;
®  OCYIIECTBIIATH TECTUPOBAHUE MPOTPAMM H OI[EHUBATH IOCTOBEPHOCTH MOTYUCHHBIX
pE3yNbTaTOB;
® TMPEACTaBIATh PE3yNbTAaThl HCCICIOBAHUN B BHJE HArJSAHBIX WUTIOCTpAIUN
(rpadukoB, TMHUIA YPOBHS, TOBEPXHOCTEH).

Bnaoemow:
e HaABBIKAMU MPOTPAMMHUPOBAHUS B MATEMATUYECKUX MAKETaX;



e HAaBBIKAMHU
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IIpOBCACHUA YHUCJIICHHBIX I/ICCJ'IGI[OBaHI/Iﬁ C HCIIOJIBb30BaHUCM

MIPOTPAaMMHBIX CPEACTB.
e TEXHOJIOIMEHN NPUMEHEHUS MIaKETOB MIPUKIIAIHBIX IIPOrPAMM JJIS PEILICHHS HAYYHBIX
U NIPAKTHYECKUX 3a/1a4.

4. COJAEPKAHME JUCHUIIJIMHBI 1 ®OPMbI OPTAHU3AIIUU YUYEBHOI'O

Kypc

JUCHUITIINHBI
crenyroonme (GOpMbl OpraHu3ali y4eOHOTO mpolecca:

MPOLIECCA

reomexanukmn"
JIEKIIUH,

"MaTtemMaTuyeckue  MOJENHU MpeayCMaTpPUBAET

nabopaTOpHBIE 3aHSTHUS,

CaMOCTOATCIbHAsA pa60Ta CTyJACHTA.

Marepuain

n3jgaracrcda C

HCITIOJIB30BaHHUEM OOBSICHUTEILHO -WJIJIFOCTPATUBHBIX,

OBPUCTUYCCKUX U UCCICAOBATCIILCKUX MCTOJOB IMPCIIO AaBaHM . B y‘IC6HOM mponecce MpUMEHATIOTCA
aKTUBHbIE U HMHTEPAKTUBHbIE (POPMBI TNPOBEAEHUS 3aHATUN (pa300p KOHKPETHBIX CUTYyallUi,
JMCKYCCHS, TIOJIEMUKA), BHEAYTUTOPHAS CAMOCTOSTENbHAs padoTa, OalIbHO- pEHTHHTOBAsI CUCTEMa
OILICHKH YCIIEBAEMOCTH, JIMYHOCTHO-OPUEHTUPOBAHHOE 00yUueHue, npolieMHoe o0yueHue, 6JI04HO-

MOJyJIbHOE 00yUueHue.

CamocTtosaTenbHas paboTa CTYACHTOB IpeIyCMAaTPUBAET BBINOJHEHNWE HWHAMBHIYyaTbHBIX
3aJlaHuH, MOJArOTOBKY K J1a00OpaTOPHBIM 3aHATHSAM, U3yUeHHUE YUeOHOU JTUTEpaTypBhl.

IHopsiakoBbIii HOMEP U
TEMA

Kparkoe conepxkanue TeMbl

Conep:xareabHblii MOayIb 1

Tema 1.
ITocTpoenune moaenu
MEXaHUKH TOPHBIX ITOPO]I C
BBIPaOOTKOM 1 BBEACHHE B

BBejienne B MeXaHUKY TOPHBIX MTOPOJI. BEIOOp Mojenu B MeXaHWKE TOPHBIX
mopoJ ¢ Beipaborkamu. [IpeoOpazoBaHne yIpyrux MOCTOSHHBIX IPH MTOBOPOTE
KOOPJIUHATHBIX oceil. OCHOBHbIC KOMaH/IbI M CTAHIAPTHBIE MOITPOrPaMMBbI
maketa MATLAB. TlomHas cucreMa ypaBHEGHHH TEOpPHH YIPYTOCTH

cuctemy MATLAB. aHU30TPOITHOTrO Tena. COCTaBJICHHE alTOPUTMOB M CO3JITaHNE TIOIIPOTPaMM
(hOPMHPYIOMINX MATPHUIBI YIPYTHX MTOCTOSTHHBIX.
Tema 2. O6oOmenHass  1wiockass — medopmaruss T TOPHOTO — MacCuBa ¢

O000111eHHAas UIOCKAS
nedopManus B

TOpPU30HTATBHBIMU BhIpaboTKamu. IHTErprpoBaHne ypaBHEHUH PaBHOBECHS B
repeMenieHusx. [lepeMerienns u HaNpsHKEHNS B MACCHBE C BHIPAOOTKaMHU.

AHU30TPOITHOM [lepemernienus 1 HAIPSHKEHUS B CIUIOIIHOM aHHU30TPOITHOM MAacCHBE OT
MOJYIPOCTPAHCTBE C nercTBus coocTBeHHOro Beca. Co3gaHue aaropuTMOB U HOANPOrpamMm IO
BbIpAaOOTKaMHU. oIpeeseHn e KOMIUIEKCHBIX [TapaMeTPOB, BXOISIINX B BBIPAXKECHUS IS

MepeMeLICHU 1 HaNpsDKEHUH, YUUTHIBAIOIIMX BIMSHUE BBIPaOOTOK.
Tema 3. I'pannunble ycnoBUs ISl HE3AKPETJICHHBIX U KECTKO MOAKPEIICHHbIX

I'panuunkle ycnoBus.
Maccus ¢ BeIpaOOTKON
SITUIITUYECKOTO CEUECHUSI.

BbIpaboTOK B muddepenimanpaoi popme. IHTErpupoBaHHbIE TPAaHUYHBIE
YCJIOBUS 7Sl HE3aKPEIUIEHHBIX U JKECTKO MOJIKPEIIEHHBIX BBIPAOOTOK.
Bripaborka sammuntrdeckoro. HesakpereHHas BpIpaOoTKa. 3aKperieHHas
BbIpabotka. Tounsle pemenus. IlocTtpoerne nmporpaMmbl OnpeneeHUs
HaNpsDKEHUH U IepeMelleHnH B CIIJIOIIHOM MacCHBE OT JACHCTBHS CHII
TSDKECTH.

Tema 4.
CoznaHue alnropuTMoB U
MIPOrpaMM JJIsl YUCIIEHHOTO
HCCIEN0BAHUS
HaIpPSKEHHOT'O COCTOSIHUS
MaccCHBa.

Co3panue anropuTMOB U IIPOrpaMMBbl PeLIeHus 3a/1a4 C HEMOAKPENICHHON
WJIN JKECTKO TTOJIKPEINICHHON BBIpaOOTKOM. VccaeoBaHns Ha TpaHHMIIE.
I'padmueckue cpencta u pynkiun makera MATLAB. UaTepnperarus
pe3ynbraToB. MccnenoBanus Ha rpanuie oonactu. Co3aHue aropuTMOB U
MIPOrpaMM MCCIe0BaHMsl HAPSHKEHUH 1 ITepeMeEIeHHH B OKPECTHOCTH
BBIpA0OTKH. AHAIN3 U MCCIEIO0BAHNE TOUHBIX PELICHUH.
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Temaruueckuii mian

ConepxaresibHbIH MOAYJIb 1

KoaundecTBO 9acoB

Ounas ¢popma o0yuenust

3aounas popma oOyuenus

B T.U. B T.4.
HasBaHus cotepRaTEIbHbIX e 2 E E el = E e
< 8y 8y | [av
MozyJieil u Tem °l =| 5| E/ 283§ | =| 8| E|sg:§
5} S O o & g > g 5) ~ o o) = S » g
o| 5| z| 2lggHYg o S 7| 2] 839 B
M Z = sl g § = g m Z = s| 2 § 5 9
ol E| ol o 98 9 ) E ol o 9 8 9
= o o & § = N = X o| & & = w
QO 5 9 © ©| 5 o Hdq
2 s 5 o) = S| 8 es!
El =S = = Sl S =
Tema 1. TlocTpoenne MoaeIH
MEXAHUKH T'OPHBIX IIOPOJ C o5 | 8 4 ) 6 7
BBIPa0OTKOI ¥ BBEJICHHE B
cuctemy MATLAB.
Tema 2. O6o0IIeHHAS TITIOCKAs
nedhopManus B aHU30TPOITHOM
IMOJIYIIPOCTPAHCTBE C 28 10 4 _ 6 8
BbIpaboTkamu. [lepemenienus u
HaIpsHKEHUA B MaCCHUBE I10J]
HeﬁCTBHeM CHUJI TpaBUTaAllUU.
Tema 3. T'paHnyHbBIE YCIOBHSL.
MaccuB ¢ BbIpabOTKOi 26 | 8 5 |- 6 7
SIUTUIITHYECKOTO CEUCHUSI.
Tema 4. Coznanve aaropuTMOB
U TIPOrPaMM sl YUCIIEHHOTO 29110 5 |- 6 8
HCCIICIOBAHMUS HAMTPSHKEHHOTO
COCTOSIHUSI MACCHBA.
Hmozo
no cooepricamenbHomy 108 | 36| 18 | - | 24 | 30
Mmooy 1
Bcezo no oucyunaune 108| 36| 18 | - | 24 | 30
5. METOANMYECKHUE PEKOMEHJIAILIUU JJIs1 IPOBEJAEHUSA
JIEKHUOHHBIX, IPAKTUYECKUX U JIABOPATOPHBIX 3AHATHUU
Tembl JIEKUMOHHBIX 3aHATHH
No Konuuecmeo
Haszeanue memut
n/n uacoe
1 |IIpenmer u 3amaun reomexaHUKU. OOBEKTHI M METOIbI T€OMEXaHUIECKHIX 5
ucccrienoBanuil. BHyTpennee ctpoeHue u (pu3nuecKue CBOMCTBa 3eMITH.
2 |Bospact 3emHoit kopbl. Kimaccuduxanmst u popmbl 3aneranusi TOPHBIX 5
MOPO/I.
3 |BbIOOp MOzEIH B MEXaHUKE TOPHBIX MOPOJI C BBIPAOOTKAMHU. 2
4  [[MpeobpazoBaHue ynmpyrux MOCTOSHHBIX MIPH MIOBOPOTE KOOPANHATHBIX 5
ocel.
5 [[lomnas cuctema ypaBHEHUN TEOPUU YIPYTOCTH aHU30TPOITHOTO TeNa. 2
6 |OO0oOmenHas miockas qegopmarus Ajasi TOpHOro MacCUBa C 2




TOPU30HTAJIbHBIMHA Bpra6OTKaMI/I.

7 |llepemenieHus 1 HANPSDKEHUS B MACCHBE C BRIPAOOTKAMH. 2
8 |llepemenieHus U HANMPSDKEHUS B CIUIOIIHOM aHU30TPOITHOM MacCUBE OT 5
IeNicTBHAA COOCTBEHHOIO Beca.
9 |I'pannunsie ycinoBus. HesakperuienHas BeIpaOOTKa. 2
10 |[['panmunsie ycnoBus. JKecTKO MoAKperieHHas BEIpabOTKa. 2
11 |MaccuB ¢ BbIpaOOTKONM 3uMNTHYECKOro ceueHus. HesakperuieHHas 5
BBIpabOTKa
12 |MaccuB ¢ BIpaOOTKOH SJUIMNITHYECKOTO cedeHUs. JKeCTKO MoIKperieHHast 5
BbIpabOTKa
13 |["opHBIil MaccCHB ¢ TPOU3BOIBHO PACIIOIOKEHHBIMU BBIPAOOTKAMH 5
AIUTUNITHYECKOTO CEUCHHS
14 |Annpoxcumanus rpaHUIbl 0071aCTH YacTSIMHU AJUTUNTHUYECKUX KOHTYPOB C 5
TJIAJIKAM CTBIKOBAaHHEM DIIEMEHTOB.
15 |OcHOBHBIE YpaBHEHUSI TPEXMEPHOU TEOPUU BAZKOYIPYTOCTH. 2
16 |[IpeoOpa3zoBaHue ypaBHEHHI COCTOSIHHSI. 2
17 |Omnpenenenue peosOrHIECKUX MAPAMETPOB. 2
18 |Mopeinb BSI3KOYIPYroro MaccuBa TOPHBIX IMTOPOIT. 2
BCET'O 36
TeMbl NPAKTHYECKUX 3AHATHI
Ne Konuuecmeo
i Ha3zeanue memoi waCos
1 [PabGouas cpena MATLAB. Ilpocretimue komanasl. DopmaThl YUCEN. 2
2 |Omeparopsbl, KOHCTAHTHI, IEPEMEHHBIE U (QYHKITUH. 2
3 |DopmupoBaHue BEKTOPOB U MaTpull. Oneparuu HaJl MacCUBaMHU. 2
4 |M-daitnbr. @aitnpl-iporpamMmsel U Gaitir-GyHKIUH. 2
5 |Peamuzamus anropuTMoB IpeoOpa3oBaHUS YHNPYTUX KOHCTAHT IIpH 5
IIOBOPOTE KOOPAMHATHBIX OCEH.
6 |[IporpamMMupoBaHue Pa3BETBIIAIOLIMXCS U HUKIMYECKUX ITPOLIECCOB. 2
7 |IlocTpoeHue u pelieHre OCHOBHOM CUCTEMBbI alreOpandyecKux ypaBHEHUH. 2
8 [['padumueckue Bo3moxxHocTr cucteMbl MATLAB. 2
9 |I'paduyeckas nHTEpHpeTaLMs IOJTYICHHBIX PE3YJIbTATOB. 2
BCET'O 18
6. METOJIMYECKHUE PEKOMEH/JAIIUU 1O OPTAHU3ALIUN
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB
Opranunszanusi CaMoCTOSITEIbHON Pa00ThI CTYICHTOB
MNe Konuuecmeo
wn Ha3zeanue memui waCos
1 |Bsi6op Mozienu B MEXaHUKE TOPHBIX MOPO/T C BEIPAOOTKAMH. 3
2 [[IpeoOpa3oBaHue ynpyrux HOCTOSIHHBIX IMPU MOBOPOTE KOOPIUHATHBIX 3

oceil.




3 |Anousudyanvroe 3a0anue No 1 7

4 [[Tonnast cuctema ypaBHEHUI TEOPUU YIPYTOCTH aHU30TPOIIHOIO TeEIA. 3

5 |llepemenieHus U HaNPSDKEHUS B MACCHBE C BRIPAOOTKAMH. 3

6 |HAnousudyanvroe 3a0anue No 2 8

7 |O6oOmennas 1wiockas — Aedopmarus IS TOPHOTO — MaccMBa € 3
TOPU30HTATEHBIMH BEIPA0OOTKAMHU.

8 |llepemenieHus 1 HAMPSDKEHUS B CIUIOIIHOM aHU30TPOITHOM MAacCUBE OT 3
IeficTBHUA COOCTBEHHOIO Beca.

9 |HAnousuodyanvroe 3a0anue No 3 7

10 |MaccuB ¢ BbIpaOOTKOH JUIMNITHYECKOTO ceueHus. Hezakpennennas 3
BbIpa0OTKa.

11 [(MaccuB ¢ BBIpaOOTKOM SJUTUITHYECKOTO ceueHusl. JKeCTKO MoIKperieHHas 3
BbIpa0OTKA.

12 |Unousuoyanvroe 3adanue Ne 4 8
BCET'O 54

1. NHANBUAYAJIBHBIE 3ATAHUSA

NuauBuayansHas padora
ITPOBEJIEHHUE HCC/IE/JOBAHHUH H YCTAHOBJ/IEHHE 3AKOHOMEPHOCTEH
IIOBEJEHHUA HAIIPA’KEHHOI' O COCTOAHHA BBJ/IN3UH BBIPABOTKH
JUTHIITHYECKOI' O CEYEHUA
Heanb: osradenue mexnonocueti mamemamuyecko2o mooeauposanus ¢ cpeoe MATLAB o
npogedeHUs UCCIe008AHUSA HANPANCEHHO20 COCMOSHUSA 80IU3U 8bIPAOOMOK

3apanusa:

1. Tlo 3amaHHBIM YIPYTUM IOCTOSIHHBIM TIOPOJHBIX OOpa3Il0OB COCTAaBUTh QJITOPUTMBI H
MpOorpaMMbl  TIOCTPOEHHUs MaTpull KoddduimeHToB aedopManuii ¥ MOIyJICH YOPYroCTH B
3aBUCHMOCTH OT YIJI0B MTOBOPOTA MJIOCKOCTH M30TPOTIMH OTHOCUTEIHHO IJIaBHBIX OCEH KOOPIMHAT.

2. Jlng TOJMy4EeHHBIX YOPYIHMX TIOCTOSHHBIX COCTaBUTh IMPOTPAaMMbl  HaXOXKJICHUS
KOMIUIEKCHBIX I1apaMeTPOB, BXOJSAIIMX B BBIPAKEHUS I TEPEMCIICHUH H HaNpsDKCHHH,
YUUTBIBAIOIINX BIMSHUE BEIPAOOTOK.

3. CocTaBuTh MpOrpaMMy ONpeAeNcHUs HAPSDKEHUH U TIepeMEIeHHI B CIJIONTHOM MacCHBe
OT JECHCTBHSA CHII TSHKECTH.

4. Jlng 3ajaHHBIX TapaMeTPOB AJUIUNTHUYECKONW BBIPAOOTKH COCTABUTH MPOrpaMMmy
OTIpeJieNIeHUs] HAMPSHKEHHOTO COCTOSIHUSA BONM3M KOHTypa Ha IUIOMIAJKaX, HOPMAJbHBIX H
KacareJlbHbIX K HeMy. OLEHUTh JOCTOBEPHOCTh MOJIYYEHHBIX PE3ylbTaTOB, NOCTPOUThH Pa3IMYHbIC
BapUaHTHI TPa(UKOB.

8. KOHTPOJIbHBIE BOITPOCHI K MPOMEXKYTOUYHOM ATTECTAILIUA

1. TpaHcBepabHO-U30TPOIHBIN MaTepHall M €ro YIpyrue XapakrepucTuku. [Ipumepst
TPaHCBEPCAIBbHO-U30TPOMHBIX MaTEPHAJIOB.

2. [TonHas cucteMa ypaBHEHUH TEOPUU YIIPYTrOCTH aHU30TPOITHOTO TeJa.

3. O60061eHHas TUI0CKas eopMalys Ui TOPHOTO MAacCHUBa C TOPU30HTAIbHBIMU
BBIPaOOTKaMH.

4. TlepeMerieHust 1 HaPsHKEHUS B MAacCUBE C BEIPAOOTKAMHU.

5. [lepemernieHus 1 HAPSHKEHUS B CILIONIHOM aHU30TPOITHOM MAacCHBE OT JAEHCTBHS
COOCTBEHHOTO Beca.



9

6. OnepaTopsl, KOHCTaHTHI, IepeMeHHbIe U pyHKuuu cucremsl MATLAB.
7. ®opMupoBaHuE BEKTOPOB U MaTpull. Onepainuu HaJ MacCUBaMH.

8. [IporpammupoBanue pazBerBistonuxcs mpomecco B MATLAB.

9. [IporpammupoBanue nukandeckux mpoueccos 8 MATLAB.

10. I'paduueckue Bo3zmoxkHOCTH TakeTa MATLAB.

9. OBPA3EL MOAYJbHOI'O KOHTPOJIA

TrOY BIIO «JIOHEIKHUA HAIIMOHAJIbHBIA YHUBEPCUTET»
®akyapTeT MAaTEMATUKU U HH()OPMALIMOHHBIX TEXHOJIOT Ui

Hanpaenenue noocomosxu: 01.04.02 Ilpuxknaonas mamemamura u uHghopmamuxa
Maeucmepckas npoepamma: AKmyaphas mamemamuka

IIpoepamma nodcomosku: aKademuueckas mMazucmpamypa

Cemecmp 1l

Vuebnas oucyuniuna Mamemamuueckue mooenu 2e0MeXaHuKu

MOAYJBHASA KOHTPOJIbHASI PABOTA
BAPUAHT Nel
TpaHcBepanbHO-U30TPOMHBIN MaTepUall U €ro YIpyrue XapakTepUCTHKY.
[lepemernienust u HaNpsHKEHUS] B MACCHBE C BRIPAOOTKAMH.
dopmMHpoBaHrEe BEKTOPOB 1 MaTpull. Onepanuu HaJl MAaCCUBAMH.
[IporpammupoBanue nukimueckux mporecco B MATLAB.

N

YTBepxKIeHO Ha 3acedaHny Kadeapoil TeOPHH YIPYTroCTH U BRIYUCIUTEILHOM MaTeMaTHKA HUMECHH
akanemuka A.C. Kocmomamuanckoro, mpoTokost Ne or“_” 20 .

3aB. kadeapoi
[IpenonaBarens

Kpurepunu oneHuBaHus MO1YJIbHOI0 KOHTPOJIS

Homep 3a0anusn Konuuecmeo o6annos
3aganue 1 10
3aganue 2 10
3aganue 3 10
3aganue 4 10
Bcezo 40

10. OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue onpocwi K IK3aMeHy
1. Mozaenu MeXaHUKH TOPHBIX MOPOJ C BEIPAOOTKaAMHU.
2. OcHOBHBIE CUMBOJIBI M KOHCTpYKIMHU cuctemsl MATLAB.
3. N3oTpomnHas cpena, ee ynpyrue Xapakrepuctuku: Moayns FOnra, koagunuent Ilyaccona,
MOJ1yJIb CIIBUTA.
4. Onepanuu HaJ MaTpulamMu U MmaccuBamu B cucteme MATLAB.
5. TpaHcBepanbHO-M30TPOIHBIN MaTepHall U €ro YIpyrue XapakTepucTuku. [Ipumepsl
TPaHCBEPCATBbHO-U30TPOIHBIX MaTEPHAJIOB.
6. OnepaTopsl NpucBanBaHus, apupMeTHIECKHE U JIorTnueckue Beipaxenus s3bika MATLAB.
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7. IlonHas cucreMa ypaBHEHUH TEOPUHU YIIPYTOCTU aHU30TPOITHOTO TEJIa.

8. Oneparyu C10KeHUS M BBIYUTAHHUS MATPHIL, & TAKKE UX YMHOKECHHUS.

9. O6006meHHas I0CKas nedopManus ik TOPHOTO MacCuBa C TOPU30HTAIBHBIMU
BBIPAOOTKaAMH.

10. Onepamuu aenenust matpul (1eBoe u npasoe) B MATLAB.

11. IlepemernieHust U HaIPSPKEHUS B CIUIOIIHOM aHU30TPOIIHOM MAcCHBE OT JCHCTBUS
COOCTBEHHOTO Beca.

12. I'padmueckue Bo3moxxaoctu nakera MATLAB.

13. 'pannuHBIC YCIOBUS ISl HE3aKPETNICHHON BBIPAOOTKH.

14. IlporpammupoBanue pas3eTBisitomuxcs npoueccos B MATLAB.

15. I'pannuHbIe yCcI0BUS AJIs )KECTKO MOJKPEIUIEHHBIX BHIPAOOTOK.

16. TlporpammupoBanue UKIHYecKuX mporeccoB B MATLAB.

17. Pacnipenenenue HanpsKeHU BOJIM3U KPYroBOM HE3aKPEIJICHHONW BHIPAOOTKH.

18. Cuenapuu, npouenyps! u ¢pyakuuu B cucteme MATLAB. Ilepenaua mapameTpos.
19. Pacnpenenenne HanpsHKEHUH BOJTM3H JKECTKO TIOJKPEIUIEHHOW KPYTroBO#l BBIPAOOTKH.
20. Omnepanmu nenenust marpuil (Jiesoe u nmpasoe) B MATLAB.

Oopa3zey IK3amMeHAUUOHHO20 Ouema

TrOY BIIO «JIOHEIKUA HAIIMOHAJIbHBIA YHUBEPCUTET»
®dakynpTeT MAaTEMATUKHU U HH(OOPMALIMOHHBIX TEXHOJIOT Ul

Hanpaenenue noocomosxu: 01.04.02 Ilpuknaonaa mamemamura u ungpopmamuxa
Mazucmepcras npoepamma: Axmyapnasa mamemamuka
IIpoepamma noocomosxu: aKkademuueckan mazucmpamypa
Cemecmp 1l
Yuebnas oucyuniuna Mamemamuyueckue mooenu 2e0MexanuKu
BUJIET Nel

1. Mopenu MeXaHUKH TOPHBIX TIOPOJ] C BRIPAOOTKAMH.
2. OcHOBHBIE CUMBOJIBI U KOHCTpYKIHH cuctembl MATLAB.
3. Pacnpenencnue HanpspKeHUN BOJTU3U KPYroBOW HE3aKPEIUICHHOH BBIPAOOTKH.

YTBepkKIeHO Ha 3aceqaHuy Kadeapoil TeOPUH YIPYroCTH U BRIYUCIUTEILHOM MaTeMaTHKA UMECHH
akagemuka A.C. KocMoaMmuanckoro, mpoTokost Ne or“ 7”7 20 .

3aB. kadeapoii
DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 20
3aganue 2 20
3aganue 3 10
Bcero 50 6amnoB
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11. OBPA3EILl TECTOBOI'O 3AAAHUSA (re npedycmompeno npocpammott)

12. KPUTEPUU OLUEHUBAHUSA

[lo kypcy mpenmnosaraercs NpoBEAECHUE MPOMEXKYTOUHOM aTTecTaluu B BHJIE MOJAYJIBHOTO
KOHTPOJIsI, BBIIIOJIHEHNE NHAUBUAYAIbHON pabOTHI U SK3aMEHA. DK3aMEH CHA0T CTYJICHTHI C LEIbI0
IIOBBIIICHUS PEUTHHTA.

Pacnpeodenenue 0an106, Komopwie Mo2ym noJy4yums CyoeHmol
6 npoyecce u3y4eHus OUCUUNIUHDL

OpranuszaunuoHHo CPC Bcero
yueOHas paGora NuauBuayanbHas MoayabHbIi KOHTPOJIb
CTyJACHTA paﬁOTa
Max 20 6anoB max 40 6amioB max 40 6amios 100 6amnoB

IlIkana coomeemcmeus 6an/108 HAUUOHAILHOIL WIKATIE

Ounenka Ouenka no OueHka 1o rocy1apcTBeHHOM HIKaJe Ouenka no
no mkaje | 100-6amnbHoi (3x3amMeH, TuddepeHINPOBAHHBII 3a4eT) rocy/1apcTBeHHOMH
ECTS mKaJe mKaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TCHO
C 75-79 4 (xopo1o) 3a4TEHO
D 70-74 3 (YIOBIIETBOPHUTETHHO) 3a4TEHO
E 60-69 3 (YIOBIIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeYOBJIETBOPUTEIIHHO) HE 3a4TECHO

C BO3MOXXHOCTBIO TTIOBTOPHOM CHaYM
F 0-34 2 (HEYIOBJIETBOPUTEIHHO) HE 3a4TECHO
C BO3MO>KHOCTBIO TIOBTOPHOM CAa4M MPH YCIOBUU
00s13aTeILHOTO HAbOpa JOMOTHUTEIIBHBIX 0AJIJIOB

13. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLIECCA

JIeKIIMOHHBIC 3aHATUS MNpoOBOJATCA B aAyAUTOPHH, OCHAII[EHHON JOCKOM. HpaKTI/I‘ICCKI/Ie
3aHATHUSA IIPOBOJATCS B KOMIIBIOTCPHOM KJIACCE, O60py,Z[OBaHHOM KOMIIBIOTCpaMH C JIMOCH3MOHHBIM
IIporpaMMHbIM O6CCHC‘ICHI/ICM, JOCTYIIOM K CE€TH I/IHTepHeT, CTOJIaMHU, HOCKOﬁ.

14,  PEKOMEH/JOBAHHAS JIUTEPATYPA

Koa-Bo Hamnume
Ne H IK3EMILIAPOB | 3JIeKTPOHHOM
anMeHOBaHHe
n/n B Ou0JIMoOTEKE BEpPCHHU B
JouHY IbC
Ocnognaa numepamypa
1. Heckopones, P.H. Maremaruueckue MOJIeTIU
TEOMEXaHUKH [ DIEKTPOHHBIN pecypc]: yuebHoe nocobue/
P.H. Heckopones; 'OV BIIO “Jlonenkuii HalmoHaJIbHBIN 10 +
yausepcutet”. — lonenk: lonHY, 2019. — anexTpoHHbIE
nannbie (1 daiin).
2. Heckopones, P.H. Peanuzanusa marematnueckux Moaesnein 0 +
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reoMexaHuKH B cpejie makera Matlab [DnexTponHsiit
pecypc]: yaeOHO-MeToAMYECKOe MTOCOOUe ISl CTYICHTOB
HanpasisieHus noarorosku 01.04.02 Ipuxnagnast mare-
MmaTuka u uHpopmaruka / P.H. Heckopozes; 'OV BIIO
“JloHeuKui HaMOHAIBHBIN YHUBEpCUTET . — JlOHEIK:
HouHY, 2019. — sanekrponnsie nanubie (1 daiin).

3. Heckopones H. M. Hanpsi>kenust BOKpyr BoIpaOOTOK B
AHM30TPOITHOM TOPHOM MaccuBe: YueOHoe mocoodue /
H.M. Heckopones, P.H. Heckopones. — Joneuk: JlouHY,
2003. — 148c.

10 -

/Jlonoanumenvhan numepamypa

4, Huxomaes, W.FO. OO6mas reonorus [DIeKTPOHHBIN
pecypc]: korcnekrt aekuuii / U. F0. Hukomnaes; 'OY BI1O
“JloHenKui HalMOHATBHBIN YHUBEPCUTET . — JlOHEIK:
HouHY, 2016. — snextponnsie nanubie (1 daiin).

o. Crpanuus! uctopun ropHoit Mexanuku / B.U. [lonrasern,
b.A. T'paaymui, C.A. Ilerpenko, A.H. Kosans. — 1 -
Jlonenk: Bebep, 2009. — 411 c.

6. Camapckuit A.A. MaremaTnueckoe MOJEITUPOBAHUE:
Wnen. Metoner. [Tpumepsr / A.A. Camapckuii, A.I1. 3 -
Muxaiinos. — M.: ®uzmatimt, 2002. — 320 c.

7. Brenenue B Marematuueckoe MoaenupoBanue: Yueo.
[Tocobwme. / B.H. Amuxmun, M.b. I'mrman, 1.D. Kemnep u 10 -
ap.; loxn pen. I1. B. Tpycosa. — M.: Jloroc, 2004. — 439 c.

8. Kpusunes A.B. OCHOBbI KOMIIBIOTEPHON MaTEMATUKH C
ucnosb3oBanueM cuctembl MATLAB: Yueb. nocobue / 5 -
A. KpuBmies. — M.: Jlekc-KH., 2005. — 492 c.

15. M HP®OPMALMNOHHBIE PECYPCBHI -

16. TNMPOI'PAMMHOE OBECIIEYEHUE
Omneparmonnas cucremMa Windows, matemarnueckuii maket MATLAB (Ha 3aHATHAX
UCIOJIb3YeTCsl MPOOHask CTyeHUeCKasi BEpCusi).

Pabouas mporpamma paccMOTpeHa MW TEpeyTBEpXkJeHa Ha 3acelaHuu Kadeapbl Teopuu
yIPYrOCTH M BBIYMCIUTENBbHON MareMaTuku umeHH akanemuka A.C. KocmonamumaHckoro c
n3MeHeHusMHu (0e3 u3meHnenunii) Ha 20_ro.

[IpoTokoa Ne or“_ 7 20_r.

3aBenaytomuii. kadeapoit B.1. CtopoxeB

Pabouass mporpamma paccMOTpeHa W TEpeyTBEp)KIeHa Ha 3aceqaHuH Kadeapbl Teopuu
YOPYTOCTHU M BBIUMCIUTEIBHOM MaTemMaTUku uMeHH akaaemuka A.C. KocmomamuaHCKOro ¢
n3MeHeHusMH (0e3 u3meHenunii) Ha 20_ro.

13 2

[TpoTokos Ne oT 20 r.

3aBeayromuii. kadeapoit B.1. CtopoxeB




