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YTBEPXJAIO:
JekaH QakynpTeTa MaTeMaTHKA

AOHHBIX TEXHOJIOTHI

: /_/ H. A. MouceeHnko
npens[-2020 F.
lo MEp" - ‘

[lporpamma  cocraBleHa Ha  OCHOBAaHUH - DeNepalbHOrO  IOCYAApCTBEHHOIO
obpazoBarensHOro cragaapra Beicuiero obpaszoBanus (@I'OC BO) HampaBneHHs MOArOTOBKH
01.04.02 Ilpuxnanuas mMaremMaThka ¥ WH(GOpPMaTHKa, YTBEP)KICHHOrO NMpHKa3zoM MuHucTepcTBa
obpazoBanus 1 Hayku Poccuiickoit @enepanuu ot «12» mapta 2015 r. Ne 228;

[Topsinka opranuzamuu y4yeOHOro mpouecca B 00pa3oBaTE€NbHBIX OpPraHM3alMAX BBICIIETO
npodeccuonansuoro obpazosanus Jonenkoit Hapomnoit PecnyOnuky, yTBEpKIEHHOTO MPUKa3oM
MunucrepcrBa oOpasopanus u Hayku JTHP Ne 1171 ot «10» Hos16pst 2017 r.;

y4eOHOro IUTaHa ¥ OCHOBHOM oOpa3oBarenbHOM mporpammsl IlpuknanHas MaremaTHka |
uHpopmaruka, HampaeieHus noarotoBkd 01.04.02 IlpuxnagHas MaremaTHka U HH(OpMAaTHKa,
paszpabortannbix B 'OY BIIO «/lonenkuii HaMOHANBHEIA YHHBEPCUTETY.

Pazpaborumk:

JoueHT kadeapsl TEOPUH YIIPYTOCTH U

BBIYMCIIUTENIHON MaTeMaTHKH UMEHH W
=

akanemuka A.C. KocMogamMuanckoro P.H. Heckopones

[Iporpamma y4yeOHON AUCHHUIUIMHEI YTBEPXKACHA Ha 3aceaHuH Kadeapsl TEOPUH YIPYroCTH
M BBIYMCIIUTEILHON MaTeMaTUKU UMeHHU akajgeMuka A.C. KocMozamuaHnckoro

ITpotokost Ne 11 ot «9» anpens 2020 r. fb_

3aBenyrommit kadenpoit B.A. Cropoxes

[Iporpamma y4eOHOM JUCUMIUIMHBEI ofoOpeHa y4eOHO-METOAMYECKOH KOMHCCHEH
(akyynpTeTa MaTEeMaTHKH ¥ HH()OPMALMOHHBIX TEXHOJIOTHH

ITporoxon Ne 8 ot «15» ampens 2020 .

[Ipencenarens yueOHO-METOAUYECKON ﬂ//

KOMHCCHH (pakyIbTeTa JL.U. CensxoBa
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1.  OBJIACTBb IPUMEHEHUWA U MECTO JUCHUIIVIMHBI B YYHEBHOM ITPOLIECCE

VYuebnas aucuuiuimHa «MaTeMaTHUecKue MOJETH TEeOMEXaHUKW» OTHOCUTCS K IHKITY
0a30BOif yacTH MPOPECCHOHATBHOTO OJIOKA U COCTOUT M3 OJHOTO MOIYis. Jlst u3ydeHus TaHHOM
y4yeOHOH  AMCIUIUIMHBI ~ HEOOXOJWMMBI ~ 3HAHUS, YMEHHS W HaBBIKH, (opMupyemsble
MPENUIECTBYIOIUMU U COMYTCTBYIOIIMMHU JUCHMIUIMHAMU — “CoBpeMEHHbIE IPOOJEMBI
NPUKIAAHON MaTeMaTuku u  uHQopMatuku’, “HempepplBHbIE JHHEHHBIE W HEITUHEHHBIC
MaTeMaTH4ecKkue Mojenn”’, “BoruncnuTtenbHas FTiApOaKyCcTHKA .

2.  CTPYKTYPA JUCHUIIJINHBI

Xapakmepucmuka yueoOHou OUCUUNIUHbBL

01.04.02 IlpuxnanHas maTeMaTUKa U
Hanpasnenune noarotoBku
uH(pOpMaTHKA
Maructepckas mporpamMmma [TpuknagHas MmaTreMaTHKa ¥ ”HGOpPMATHKA
OO6pazoBarenpHas mporpaMmma aKaJIeMUUYecKasi MarucTparypa
Kpanuduxanms MarucTp
KonndecTBo conepkaTenbHbIX MOIYIEN 1
JucuunnuHa 06a30B0i / BapuaTUBHON YacTH
. basoBast yacTh npodeccuoHanbHOTo 610K
00pa30BaTeNIbHOM MPOrpaMMbl
®opmel kouTpostst (MK, sk3aMeH, 3a4eT) MK, sk3ameH
Mokasarenm ouHas ¢popma 3aouHas popma
o0yueHus 00yueHus

KonunuecTBo 3a4eTHBIX eAMHHUIL (KPEIUTOB) 3
T'ox moaroroBku 2
CemecTtp 3
KonunuectBo yacoB 108
- JIEKIITHOHHBIX 18
- IPAKTUYCCKUX, CEMHUHAPCKUX 36
- JJa0OPATOPHBIX -
- CAaMOCTOSTEILHON pabOThI 54

B T.4. HHJUBUAYAIBHOEC 3aJJaHUE 30
HepnenpHoe KOJIMYECTBO 4acoB, 6

B T.4. ayAUTOPHBIX 3

3.  OIIMCAHHUE JUCHUITJINHbI

Llesn U 3a1a4u

Ilenvwo u3zyuenusn oOucuyunaunvt “Mamemamuueckue mooeau 2e0MeXAHUKU” SBISETCS
(dbopMHpOBaHKE Y CTYJEHTOB IPUEMOB OpraHU3alluy YUCIEHHOTO MOJEIUPOBAHUS AJISl IPOBEICHUS
HCCeAOBaHUs HaIPSHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS aHHM30TPOIHBIX TOPHBIX IOPOJ B
HETPOHYTOM MAacCHBE U BOJM3U MPOTSIKEHHBIX BHIPAOOTOK (LITPEKOB, KBEPIIIATOB), HAXOISAIIMXCS
O] BO3JICHCTBUEM CHJI TPABUTALIMK C WCIIOJIH30BAaHUEM COBPEMEHHBIX MAaTEMAaTHUUECKHX MOJCIICH,
OTIMCBIBAIOIIUX MEXaHUUYECKOE MMOBEICHUE ITUX ITOPO/I.

Ocnosénvimu 3a0auamu u3y4eHus OUCYUNTIUHBL AGTIAIOMCA:

- paccMOTpEeHHE METOJUKH OIpeNeieHHs] HampsKEHHO-Ie(OPMUPOBAHHOTO COCTOSHUS
TOPHOTO MacCHBa, OOJaNaAIOUIEr0 aHU3OTPOMHEH OOIIero BUIa, MPH BO3ACUCTBUU CHII
TPaBUTALIUU TIPU UCTIOIB30BAHUU MOJIENN JTUHEHHO 1e(hOpPMHPYEMOTO YIIPYroro MacCuBa;

- pa3paboTKa aJrOPUTMOB pEUICHHS YKa3aHHBIX 3a/lad M COCTaBIIEHHE BBIUMCIUTEIHHBIX
MPOrPaMM, PEATU3YIOIIHNX 3TU aITOPUTMBI;

- IPOBE/ICHUE UCCIEAOBAaHUN M YCTAHOBJICHHE 3aKOHOMEPHOCTEH MOBEICHUS HAMPSKEHHOTO
COCTOSIHUS BOJIM3U BBIPAOOTKH JUTUNITUYECKOTO CEUCHHSI.

TpeGoBanus K pe3yabTaTaM OCBOEHHS JAWCHMILIMHBI. [Iporiecc M3ydeHHs] AUCIUTUITHHBI
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“TlapamienpHOE TPOrpaMMHUPOBAaHKE” HANpaBlieH HAa (OPMHUPOBAHHE AIIEMEHTOB CIIEAYIOIINX
koMmrieteHIIMi B cooTBeTcTBUH ¢ ®I'OC BO P® mno HampaBnenuro mnoarotoBku 01.04.02
[Tpuknagnas maTeMatuka U WHPOPMATHKAa M OCHOBHOW 0Opa30BaTEIbHOM MPOrpaMMBbl BBICIIETO
npodeccrnoHabHOTO 00pa3oBanus HampasiieHus: moarotoBku 01.04.02 Ilpuknagnas MareMaTHKa
1 nH(popMaTuKa (MarucTepckas nporpaMma: nMpuKiaHas MaTeMaTuka 1 ”HPOpMaTHKa):

a) oouexyromypnuix (OK):

- CIIOCOOHOCTBIO K a0CTPAaKTHOMY MBILIUICHHIO, aHanu3y, cuaTesy (OK-1);

- TOTOBHOCTBIO K CAaMOpPa3BUTHUIO, CaMOpeau3allid, HCIOJb30BAHUIO TBOPYECKOIO
noteniuana (OK-3)

0) oowenpogpeccuonanvuvix (OIIK):

- TOTOBHOCTHIO K KOMMYHMKAI[MM B YCTHOM M NMUChbMEHHOW (opMax Ha rocyAapCTBEHHOM
si3bike JIHP 1 mHOCTpaHHOM si3bIKE ISl pelieHusl 3a1a4d npodhecCuoOHATBHON NeATeIbHOCTH
(OIIK-1);

CIIOCOOHOCTBIO HCIIOJIb30BATh W MPUMEHSTHh YIiayOJeHHbIe 3HaHMUS B OOJACTU MPUKIAAHON
marematuku ¥ nHpopmatuku (OITK-4);
8) npogpeccuonanvnvix (I1K):

HAYYHO-MCCJIeI0BaTe/IbCKAS 1eSITeIbHOCTh:

- CHOCOOHOCTBIO TPOBOJWUTH HAYYHBIE€ WCCIEIOBAaHUS M TOJydaTb HOBBIE HAy4yHbIE H
MPUKJIaIHBIC PE3YJIbTAThl CAMOCTOSITEILHO M B COCTaBe HaydHOTO KosutekTupa (I1K-1);

- CHOCOOHOCTBIO pa3pabaTbiBaTh M AHAIM3HPOBATh KOHIENTYaJIbHbIE M TEOPETUYECKHE
MOJISITH peliaeMbIX HayuHbIX pooseM u 3aaa4 (I1K-2);

NPOEKTHAS W NMPOU3BOACTBEHHO-TEXHOJIOTHYeCKasi 1eATeJbHOCTh:

- CHOCOOHOCTBIO pa3pabaTbiBaTh M NPUMEHATh MAaTEMaTHYECKHE METOJIbl, CHUCTEMHOE H
MPUKJIAHOE MPOrpaMMHOE oOOecliedeHre MJisi peuleHus 3aJad HaydyHOMl M IPOEKTHO-
TexHoJoruueckoit aesreapaoctu (I1K-3);

- CHOCOOHOCTBIO pa3pabaTbiBaTh M aHAIM3HPOBATh KOHIENTYaJIbHBIE U TEOPETHUYECKHE
MOJIENTU pelllaeMbIX 3a/1a4 MPOEKTHOM U MPOU3BOICTBEHHO-TEXHOJIOTHYECKON JIESATEIbHOCTH
(TIK-4).

B pe3yabTaTe ndyyeHus1 y4eOHOM QM CHUIIMHBI CTYJAEHT J0JIZKeH :
3nams:
®  OCHOBHBIC COOTHOIICHUS MJIOCKOW TEOPHH YIPYTOCTH aHU30TPOITHOTO TEa;
® TpOINEAYpPYy peUIeHUs IJIOCKOH 3aJa4d TEOPHH YIPYrOCTH aHU30TPOITHOTO Teja MpU
oMOIIH (GPyHKIHH 0000IIEHHBIX KOMIUICKCHBIX ITEPEMEHHBIX;
®  OCHOBHBIC METOJIbl YUCIICHHOTO PEIICHUS 3a]1a4 TUIOCKOW TEOPHH YIIPYTOCTH;
® O CYIIECTBOBAaHWM TOYHBIX PEHICHWH H HWCIOJb30BAHMM WX I aHaIM3a
JIOCTOBEPHOCTH MPUOJIMKEHHBIX PEIICHUI;
e ocHOBHbIX KomaHj mnaketa MATLAB nans npaktuueckoidt peanuzanuu Ha [IK
MIePEYHMCIICHHBIX AJITOPUTMOB.
Ymemsn:
pabortarth ¢ maketom MATLAB, ucnonp30BaTh CTaHAAPTHBIE TIOANPOTPAMMBI;
OCYILIECTBIISITH BEIOOP MOJIETTH B MEXaHUKE TOPHBIX MOPO/I C BHIPAOOTKAMU;
OCYILIECTBIISATH IOCTAHOBKY 33/1a4 O HAMPSHKEHHOM COCTOSIHUU B TOPHOM MAcCCHBE;
COCTaBJISITh ANTOPUTMBI U MPOTPaMMbl YHUCIEHHOTO MCCIENOBAHUS HAIPSLKEHHOIO
COCTOSIHUS BOJIM3HU MOA3EMHBIX BBIPAOOTOK MPH IEHCTBUU CHII TPABUTAIIUH;
®  OCYIIECTBJISITh TECTUPOBAHUE MPOTPaMM U OLEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToOB;
® [PEICTaBIATH pE3YyJNbTaTbl HCCIEAOBAaHMN B BUJIE HAIVBSIIHBIX WILIIOCTpALUd
(rpaduKkoB, TMHUHN YPOBHSI, TOBEPXHOCTEH).

Bnaoemow:
e HABBIKAMU MPOTPAMMHUPOBAHUS B MATEMATHUYECKUX IMAKETAX;



e HAaBBIKAMU
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IMPOBCACHUA YUCJICHHBIX I/ICCJIGI[OBaHI/Iﬁ C HCIIOJIb30BaAHUEM

IIPOTPaMMHBIX CPEJCTB.
e TEXHOJIOTMEN NMPUMEHEHM MTaKETOB IPUKIIAHBIX IIPOrPaMM I PELIECHUs HAyYHbIX
U NIPAKTHYECKUX 3a]1a4.

4.  COIEPXAHHUE JMCIUIIJIMHBI U ®OPMbI OPTTAHU3ALIUN YYEBHOI'O

Kypc

JUCHUITIIMHBI
crenyoonme (GOpMbl OpraHM3alk  Y4eOHOTO mpolecca:

MPOLIECCA

"MareMaTuueckue MOJEIM TEOMEXaHUKH' TIpeaycMaTpUBaeT

JEeKIHH, J1IabOpaTOpHBIE 3aHSTHS,

CaMOCTOATCIbHAsA pa60Ta CTYACHTA.

Marepuain

n3jaaracrcia C
OBPUCTHYCCKUX U  HCCICIOBATCIBCKHUX  MCTOJ0B

HUCITOJIb30BAHUCM 06”[)$ICHI/IT€J'II)HO-I/IJ'IJ'IIOCTpaTI/IBHI)IX,
npenojaBanus. B ydeOHOM  mporiecce

MIPUMEHSIOTCSI aKTHBHbIE U MHTEPAKTUBHBIE ()OPMBI MPOBEJIEHUS 3aHATHH (pa300p KOHKPETHBIX

CUTYyalui,
peUTHHTOBAs

JIACKYCCHS,
cucremMa

MOJIEMHKA),
OILICHKHN

0aJIIbHO-
o0yueHue,

BHEAYIUTOPHAsl CcaMOCTOsTENIbHAs paboTa,
yCIIEBAEMOCTH, JIMYHOCTHO-OPUEHTHPOBAHHOE

npo6seMHoe oOyueHue, OJI0YHO-MOIYIIbHOE 00yUYeHHe.
CamMocrosTenpHas pa60Ta CTYACHTOB MNpCAYyCMAaTpHUBACT BBIIIOJHCHHUEC HWHAWBUAYAJIbHBIX
3aJlaHuH, MOJArOTOBKY K Ja0OPAaTOPHBIM 3aHATUSAM, U3ydeHHE YUeOHOU INTepaTyphl.

IHopsiakoBbIii HOMEP U
TEMA

Kparkoe conepxkanue TeMbl

Coaep:kaTeJibHbII MOAYJIb 1

Tema 1.
ITocTpoenune Mmoaenu
MEXaHUKH TOPHBIX ITOPO]T C
BBIPaOOTKOM 1 BBEACHHE B

BBenenne B MeXaHWUKY TOPHBIX MOpOJ. BeIOOp Mozeny B MeXaHHKEe TOPHBIX
nopoJ ¢ Beipaborkamu. [IpeodpazoBanue ynpyriux MOCTOSHHBIX TIPU TIOBOPOTE
KOOPJIUHATHBIX oceil. OCHOBHBIE KOMAaHJbl U CTaHJAPTHBIE TOAIPOTrPaAMMEI
maketa MATLAB. TIlomHas cucremMa ypaBHEHHH TEOPHUH  YIPYTOCTH

cuctemy MATLAB. aHu30TporHOro Tema. COoCTaBiICHHE alITOPUTMOB M CO3AAHHE IOANPOrpamMM
(hOpPMHPYIOIIUX MATPHUIBI YIPYTHX MTOCTOSIHHBIX.
Tema 2. O6oOmenHass  Twiockass — medopMamus I TOPHOTO — MacchBa ¢

O000111eHHas UIOCKAS
nedopManus B

TOPU30HTATBHBIMHU BbIpaboTKamMu. MIHTErpupoBaHue ypaBHEHHI paBHOBECHS B
nepeMenieHnax. [lepemenienuss 1 HampsHDKEHUS B MAacCHBE C BBIPaOOTKAMH.

AHU30TPOITHOM [lepeMerenrnss ¥ HampsDKEHUS B CIUIOIIHOM aHU30TPOITHOM MAacCHBE OT

TTONTYTIPOCTPAHCTBE C neiictBus cobctBeHHOro Beca. Co3fgaHWe ajlrOpuTMOB W MOMIPOTpamMM IO

BBIPa0OTKaMHU. olpeneneHrne KOMIUIEKCHBIX I1apaMeTpoOB, BXOMSIIIMX B BBIPAKEHUS IS
TepeMelIeHnH W HallpsDKEHUH, YIUTHIBAIOIINX BIUSHIE BEIPa0OTOK.

Tema 3. I'panndHble yCMOBHS A HE3aKPEIUIEHHBIX W JKECTKO TOAKPEIICHHBIX

I'panuunkle ycnoBus.
Maccus ¢ BeIpaOOTKON
SITUNITUYECKOTO CEUCHUSI.

BbIpaboTok B muddepennmansHoii (hopme. MHTErpupoBaHHBIE TpaHUYHBIC
YCIOBUSL UISL HE3aKPEIUIEHHBIX M JKECTKO MOJKPEIUIEHHBIX BbIPaOOTOK.
Bripaborka smmuntudeckoro. Hesakperennas BbpIpa®oTKa. 3akperieHHAs
BbIpaboTka. Tounsle pemenus. IlocTpoeHne mporpaMmbsl —ONpeneeHUs
HaNpsDKEHUH M TMEpPEeMEIIeHUH B CIUIOIIHOM MAacCHUBE OT JACUCTBHS CHII
TSDKECTH.

Tema 4.
Co3nanne anropuTMOB U
MPOrpaMM JIJIsl YUCICHHOTO
HCCIIEIOBAHUSA
HAMPSKEHHOTO COCTOSIHUS
MaccCHBa.

Co3paHue anropuTMOB M MPOTrpaMMbl PELICHUs 3aJad C HEMOAKPeIJICHHOH
WIM JKECTKO MOJKPEIUIEHHOH BbIpaboTkoW. HMcciemoBaHus Ha TIpaHMLE.
I'padmueckue cpenctBa m ¢ynkumn mnakera MATLAB. WHrepnperanus
pesynbraToB. MccnenoBanusa Ha rpaHune obmactu. Co3gaHue alropuTMOB H
MporpaMM HCCJICJOBAaHUSl HANPSDKEHUH M IEepeMElIeHHH B OKPECTHOCTH
BbIpA0OTKH. AHAIN3 U MCCIEAOBAaHNE TOYHBIX PElIeHUH.
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Temaruueckuii mjian

ConepxareJibHbIH MOAYJIb 1

KoandecTBo 9acoB

Ounas popma o0ydeHus

3aounas popma obyuenust

B T.U. B T.4.
Hassanus comepKaTebHbIX ol 218 | & el 21 F | 3
N ° S| 2ElEdEAd o 5 Bl B w 5 d
MOIYJIEH U TEM = = ol gl gsyg £ = 3] ol & g g
5} S O o = g » g 5] ~ O o) & Sl » G
ol 5| F| 2/839HY o S 5| 2| 39 B¢
M Z = sl B2 8 5 g m Z = s | 2 8 =g
(D) = ol o (@ m (@ ) = a, 13} (@] m (@
= = o & = = < o & ® B N
= 5 5 =
Qo = = O| = s 2 d
2 = F o = S| = o
= Bl S = = Sl S =
Tema 1. TloctpoeHue MoaeH
MEXAHUKH T'OPHBIX IIOPOJ C o5 | g 4 ) 6 7
BBIPa0OTKOI ¥ BBEJICHHE B
cucremy MATLAB.
Tema 2. OGoGuieHHas MWIOCKas
nedopManus B aHU30TPOITHOM
HOJTyIPOCTPAHCTBE € 8110 al-16 8
BbIpaboTkamu. [lepemenienus u
HaIpsHKEHUA B MaCCHUBE I10J]
HeﬁCTBHeM CHUJI T'paBUTAllNHU.
Tema 3. T'panudHbIC YCIOBUSI.
MaccuB ¢ BBIpabOTKON 26 | 8 | 5 | -] 6 7
SJUTMITHYECKOTO CEUCHHUSL.
Tema 4. Cosznanue anropuTMoB
Y [IPOTPaMM ISl YHCICHHOTO 9110l 5 1-1 6 8
HCCIIEI0BAHUS HATIPSDKEHHOTO
COCTOSIHHSI MACCHBA.
Hmozo
O CO0epPIHCAmenbHOMY 108 | 36 | 18 | - | 24 | 30
Mmooy 1
Bcezo no oucyunaune 108 | 36 | 18 | - | 24 | 30
5. METOAMYECKHUE PEKOMEHJIALIUU JJIs1 IPOBEJAEHUSA
JIEKHUOHHBIX, IPAKTUYECKUX U JIABOPATOPHBIX 3AHATUU
TeMbl JIEKUMOHHBIX 3aHATHI
Ne Konuuecmeo
Haszeanue memut
n/n uacoe
1 [[Ipeamet u 3amaun reomexaHuKu. OOBEKTHI M METOIbI TEOMEXaHUYECKHUX 5
vcccrnenoBaHuil. BHyTpeHnHee cTtpoeHne u (hu3nuecKue CBOMCTBa 3eMIIH.
2 |Bospact 3emHOii kopbl. Kiaccuduxamuss w1 Qopmbl 3ameraHus TOPHBIX 5
OPOJ.
3 [BbiGop MozAENM B MEXaHUKE TOPHBIX MOPOJI C BBIPAOOTKAMHU. 2
4 [[IpeoOpa3oBaHue yIPYrux MOCTOSHHBIX MPU MIOBOPOTE KOOPIMHATHBIX 5
OCEH.
5 [[lomHas cuctema ypaBHEHUN TEOPUU YIPYTOCTH aHU30TPOITHOTO TEa. 2
6 [OOoOmmenHas miockas qegopmarus Ajasi TOpHOIO MAacCUBa C 2




TOPU30HTAJIbHBIMHA BBIpaGOTKaMI/I.

7 [llepememienust u HaMpsHKEHUS B MACCHBE C BEIPAOOTKAMH. 2
8 [llepememienns u HaNMPSHKEHUS B CIUIOIIHOM aHU30TPOITHOM MacCUBE OT 5
neficTBAA cCOOCTBEHHOIO Beca.
9 [pannunbie ycnoBus. HesakperuienHas BIpaOOTKa. 2
10 |I'panmunsie ycnoBus. XKecTKo moaKperieHHas BEIpaboTKa. 2
11 [MaccuB ¢ BbIpaOOTKON 3IMNTHYECKOrO cedyeHus. HesakperuieHHas 5
BBIPAOOTKA
12 |MaccuB ¢ BEIpaOOTKOMN AIUTMIITHYECKOTO ceueHusl. JKeCTKO Mo IKpernieHHas 5
BBIPAOOTKA
13 |['opHBIl MacCHB ¢ TPOU3BOIBHO PACIIOJIOKEHHBIMU BBIPAOOTKAMH 5
PITUITUYECKOTO CEYEHUS
14 [Annmpoxcumarnusi TpaHHIBl O0NIACTH YaCTAMU JIUIMITUYECKUX KOHTYPOB C 5
TJIQJIKAM CTBIKOBAaHHEM DIIEMEHTOB.
15 [OcHoBHBIE YpaBHEHMS TPEXMEPHOU TEOPUU BA3KOYIPYTOCTH. 2
16 |[IpeoOpa3oBaHMe ypaBHEHUI COCTOSHHUSI. 2
17 |Onpenenenne peogorHIecKuX mapaMeTpoB. 2
18 [Mopeinp BSI3KOYIIPYroro MacCuBa TOPHBIX MTOPOT. 2
BCEI'O 36
Tembl NPaKTHYECKUX 3aHATHH
Ne Konuuecmeo
i Ha3zeanue memoi waCos
1 |Pabouas cpena MATLAB. Ilpocretimmue komanpl. DopMaThl YUCEI. 2
2 |Omeparopsl, KOHCTAHTHI, IEPEMEHHBIC U (DYHKIIUH. 2
3 |DopmupoBaHue BEKTOPOB B MaTpull. Oneparuu HaJl MacCUBaMHU. 2
4 |M-daitnbr. @aitnpl-porpamMmsel U Gaitir-GyHKIUH. 2
5 [Peamuzamus anroputMoB 1IpeoOpa3oBaHUsl YINPYIMX KOHCTAHT IIpU 5
[HOBOPOTE KOOPAMHATHBIX OCEH.
6 [[IporpamMMupoBaHue pa3BETBIIAIOUIMXCS U HUKIMYECKUX ITPOLIECCOB. 2
7 [llocTpoeHue u perieHre OCHOBHOM CUCTEMBbI aJIr€0OpandecKux ypaBHEHUH. 2
8 |I'padmueckue Bo3moxxHoctu cucteMbl MATLAB. 2
9 [['paduyeckas nHTEpHpETaLMS OJYYSHHBIX PE3YIbTAaTOB. 2
BCEI'O 18
6. METOJUMYECKHUE PEKOMEHJAIIUU 11O OPTAHU3ALIUN
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB
Opranunszanusi CaMoCTOSITEIbHON Pa00ThI CTYICHTOB
Ne Konuuecmeo
wn Ha3zeanue memui waCos
1 |Bbi6op MozienM B MEXaHUKE TOPHBIX MOPOJT C BEIPAOOTKAMH. 3
2 [[IpeoOpa3zoBanue ynpyrux NOCTOSIHHBIX NP MOBOPOTE KOOPAMHATHBIX 3

oceil.




3 |Anousudyanvroe 3adamnue Ne [ 7

4 |[lonnas cuctemMa ypaBHEHUN TEOPUU YIPYTOCTU aHU30TPOIIHOIO TEA. 3

5 [llepememienus u HaMPSHKEHUS B MACCHBE C BEIPAOOTKAMH. 3

6 |Hnousudyarvroe 3a0amnue Ne 2 8

7 |O6o6menHas 1uiockas — jgepopManms  JJIE  TOPHOTO  MaccuBa € 3
TOPH30HTAIBHBIMU BBIPAOOTKAMHU.

8 [[lepememienns u HANMPSHKEHUS B CIUIOIIHOM aHU30TPOITHOM MacCHBE OT 3
neficTBUA COOCTBEHHOIO Beca.

9 |Unousuoyanvroe 3adanue Ne 3 7

10 |MaccuB ¢ BbIpaOOTKOH AIUIMIITHYECKOTO ceueHus. Hezakperennas 3
BbIPa0OTKA.

11 [MaccuB ¢ BbIpabOTKOM AJIJIUNTHYECKOTO ceueHHs. JKecTKo MmoaKpernieHHas 3
BbIPaOOTKA.

12 |Unousuoyanvroe 3adoanue No 4 8
BCET'O 54

7. NHANBUAYAJIBHBIE 3ATAHUSA

NuauBuayanbsHas padora
ITPOBEJIEHHUE HCCIE/JOBAHUH H YCTAHOB/IEHHE 3AKOHOMEPHOCTEH
IIOBEJJEHUA HAIIPA’KEHHOI'O COCTOAHHUA BBJIU3H BBIPABOTKH
JUTHIITHYECKOI'O CEYEHHA
Hean: osradenue mexunonoeueti mamemamuueckoeo mooenuposarus ¢ cpede MATLAB ozs
npogeoeHUs UCCIe008aAHUSA HANPANCEHHO20 COCMOSHUSA 80IU3U 8bIPAOOMOK

3apanus:

1. Tlo 3amaHHBIM YHOPYrUM TOCTOSIHHBIM TOPOAHBIX O00pa3LOB COCTaBUTh ANTOPUTMBI U
MpOrpaMMbl  TIOCTPOEHUs MaTpull KoddduimeHToB aedopManmii ¥ MOIyJIEeH YOPYroCTH B
3aBUCHUMOCTH OT YIJIOB MTOBOPOTA MJIIOCKOCTH U30TPOIUU OTHOCUTEIHHO TJIAaBHBIX OCEH KOOpIUHAT.

2. Jlns TOJNYyYEHHBIX YIPYrUX TOCTOSIHHBIX COCTaBUTh IPOTPaMMbl  HaXOXKICHUS
KOMIUJIEKCHBIX TapaMeTPOB, BXOMSAUIUX B BBIPAKEHUSA [UIsl TEpEeMEIICHUH W HaIpsHKeHUH,
YUUTBIBAIOIINX BIMSIHUE BHIPAOOTOK.

3. CocTaBUTh IpOrpamMMy ONpeAeTCHUS HAPSHDKEHUN U TIepeMEleHUi B CIJIONTHOM MacCHBe
OT JCHCTBUS CHJI TSDKECTH.

4. [nga 3aJaHHBIX [apaMeTpOB DJUIMITUYECKOM BBIPAOOTKM COCTaBUTH MPOrPaMMy
OTpe/eNieHUs] HANpPsHKEHHOTO COCTOSHUS BONWM3M KOHTYpa Ha IUIOMIAJIKaX, HOPMAJbHBIX U
KacaTeNbHBIX K HeMy. OLIEHUTh JOCTOBEPHOCTD IMOJIYYEHHBIX PE3YNbTaTOB, OCTPOUTH Pa3UYHBIC
BapUaHTHI TPapUKOB.

8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXYTOYHOM ATTECTAIIUHA

1. TpancBepanbHO-U30TPOIHBIA MaTepHUal U €ro ynpyrue xapakTepuctuku. [Ipumepst
TPaHCBEPCAIBbHO-U30TPOIHBIX MaTepHAaJIOB.

2. [lonHas cucreMa ypaBHEHHUH TEOPUH YIIPYTOCTH aHU30TPOIHOTO Tela.

3. O600611eHHas TIocKast [eopMalus sl TOPHOI0 MacCUBa C TOPU30HTAIbHBIMU
BBIPaOOTKaMHU.

4. IlepeMerieHus 1 HAPSDKEHUS B MACCUBE C BBIPaOOTKaMH.

5. [lepemernieHust ¥ HaNMpSsHKEHUS B CIJIOIIHOM aHU30TPOITHOM MAcCHUBE OT JAEUCTBUS
COOCTBEHHOTO Beca.
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6. OnepaTopbl, KOHCTAHTHI, IepeMeHHbIe U QyHKIMH cuctemsl MATLAB.
7. ®opMupoBaHKe BEKTOPOB U MaTpull. Onepaiuu HaJ MaCCUBaMHU.

8. [IporpamMmmupoBanme pa3BeTBIstonmxcs npoueccos B MATLAB.

9. [IporpamMmmupoBanre NUKIUIECKHX mporeccoB B MATLAB.

10. I'paduueckue Bo3moxxkuocT makera MATLAB.

9. OBPA3EL MOAYJBbHOI'O KOHTPOJIA

TrOY BIIO (JIOHEIKHWA HAIIMOHAJIbHBIA YHUBEPCUTET»
®akyapTeT MATEMATUKU U HH(OOPMALIMOHHBIX TEXHOJIOT Ui

Hanpasnenue noocomoexu: 01.04.02 IIpuxknaonas mamemamuka u ungopmamuxa
Mazucmepckas npoepamma: Ipuxnaonas mamemamuxa u ungpopmamuxa
IIpoepamma nodeomosxu: akademuyeckas mazucmpamypa

Cemecmp i

Vuebnas oucyuniuna Mamemamuueckue mooenu 2e0MexXanuKu

MOAYJIbHASA KOHTPOJIbBHAS PABOTA
BAPHUAHT Nel
TpancBepaIbHO-U30TPOIHBIA MAaTEPUA U €T0 YIPYTUe XapaKTEPUCTHUKH.
[lepemernienust U HaNpsHKEHUSI B MACCUBE € BRIPAOOTKAMH.
dopmMmHpoBaHKE BEKTOPOB 1 MaTpull. Onepanuy HaJl MAaCCUBAMM.
[IporpammupoBanue nukiandeckux mpoueccos B MATLAB.

PoONME

VYTBepkIeHO Ha 3acefaHuu Kadeapoil TeOpUH yIPYrocTH U BBIYUCIUTEIBLHON MaTeMAaTUKH UMEHU
akanemuka A.C. KocMonamuaHnckoro, mpoTokost Ne or*“ ” 20 1.

3aB. kadeapoi
[IpenonaBarens

Kpurepun onieHuBaHus MOIYJIbHOI0 KOHTPOJIS

Homep 3a0anusn Koauuecmeo o6annos
3aganue 1 10
3aganue 2 10
3amganue 3 10
3aganue 4 10
Bcezo 40

10. OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3ameny
1. Monenu MeXaHUKH FOPHBIX TIOPOJ ¢ BEIPaOOTKaMHU.
2. OcHOBHBIE CUMBOJIBI M KOHCTpYKIMHU cucteMbl MATLAB.
3. M3oTpomnHas cpena, ee ynpyrue xapakrepucTiuku: Mmoaynb FOura, koag¢unuent Ilyaccona,
MOJYJIb CABUTA.
4. Onepanuu HajJ MaTpullaMH U MaccuBamu B cucteMe MATLAB.
5. TpaHcBepallbHO-U30TPOIIHBIN MaTepHall U €ro yupyrue xapakrepuctuku. [Ipumepst
TPAHCBEPCAIBHO-U30TPOIHBIX MATEPHAJIOB.
6. OnepaTopbl IPUCBaWBaHUS, apUPMETHUECKUE U JJoTHYecKue BoipaxeHus sizbika MATLAB.
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7. IlonHas cuctemMa ypaBHEHUN TEOPUU YIPYTOCTH aHU30TPOIHOIO TEJIA.

8. Oneparyu CI0KeHUS U BEIYUTAHUS MATPHIL, a TAKXKE UX YMHOKCHUSI.

9. O6006meHHas TIoCKast AeopManus sl TOPHOTO MacCUBa C TOPH30HTAILHBIMU
BBIPAOOTKaMHU.

10. Onepanuu nenenust Matpull (JeBoe u mpasoe) B MATLAB.

11. IlepemerieHus 1 HaIPSHKEHUS B CIUIOIIHOM aHU30TPOITHOM MAacCHUBE OT JIEHCTBUS
COOCTBEHHOTO Beca.

12. I'paduueckue Bo3moxxkaocTH makera MATLAB.

13. I'pannuHbBIe YCIOBUS TSl HE3aKPETIJICHHOH BBHIPAOOTKH.

14. TIporpammupoBanue pa3BeTBistommxcs mpoieccos B MATLAB.

15. I'pannyHbI€ YCAOBUS AJIS )KECTKO MOJIKPEIIEHHBIX BBIPAOOTOK.

16. IIporpammupoBaHue MUKINYECKUX mporeccoB B MATLAB.

17. Pacnipenenenue HanpspkKeHU BOJIM3U KPYTOBOM HE3aKPEIUIEHHOM BHIPAOOTKH.

18. Cuenapumu, mponenyps! 1 pynkiun B cucteme MATLAB. Tlepenada napameTpos.
19. Pacnpenenenne HanpspDKEHUH BOJIH3H KECTKO TTOKPETUIEHHOM KPYrOBOM BBEIPAOOTKH.
20. Omepanuu neneHust Matpuil (Jieoe u mpasoe) B MATLAB.

Obpaszey IK3amMeHayUOHHO20 Oulema

IOy BIIO «JIOHEIKUA HAIIMOHAJIbHBIA YHUBEPCUTET»
®dakyapTeT MaTEMAaTUKHU U HH(OOPMALIMOHHBIX TEXHOJIOT U

Hanpasnenue noocomoexu: 01.04.02 Ilpuxknaonas mamemamuka u ungopmamuxa
Mazucmepckas npoepamma: NPUKIAOHAS MAMEMAMUKA U UHDOpMamuKa
IIpoepamma nodeomosxu: akademuueckas mazucmpamypa
Cemecmp i
Vuebnas oucyuniuna Mamemamuueckue mooenu 2e0MeXanuKu

BUJIET Nel

1. Mouenu MEXaHUKH TOPHBIX MOPOJI C BEIPAOOTKAMHU.
2. OcHOBHBIE CUMBOJIBI U KOHCTpYKIHH cuctembl MATLAB.
3. Pacnpenenenue HanpsHKeHUN BOJM3U KPYroBOW HE3aKPEIUIEHHOM BBIPAOOTKH.

VYTBepk/IeHO Ha 3aceaHuu KadeIpoi TEeOpUHU yIpyrocTd U BbIYUCIUTEIbHON MaTeMaTUKU UMEHU
akagemuka A.C. Kocmomamuanckoro, mpotokost Ne oT“ 7 20 r.

3aB. kadenpoit
DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo o6annoe
3aganue 1 20
3aganue 2 20
3ananue 3 10
Bceero 50 6ansoB
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11. OBPA3EILl TECTOBOI'O 3AJJAHMUSI (e npedycmompero npocpammott)

12. KPUTEPUU OLIEHUBAHUSA

[lo kypcy mpenmnosaraercs NpoBEACHUE MPOMEXKYTOUHOM aTrTecTaluu B BHJIE MOJAYJIBHOTO
KOHTPOJISI, BHITIOJTHEHHE WHANBUYaIbHOW pabOTHI M K3aMeHa. DK3aMEH CIAl0T CTYICHTHI C IEJIbI0
ITOBBIIICHUS PEUTHHTA.

Pacnpeodenenue 0annos, Komopvie MOZym nOAYUUmMb CIYOEHH bl
6 npoyecce u3y4eHus OUCUUNIUHDI

OpranuszannuoHHo CPC Bcero
yuednasi pabora NuauBuayanbHas MoayibHbIi KOHTPOJIb
CTyJACHTA paﬁOTa
Max 20 6anmoB max 40 6amoB max 40 6amoB 100 6annoB

IlIkana coomeemcmeus 6an/108 HAUUOHAILHOIL WIKATIE

Ounenka Ouenka no OueHka 1o rocy1apcTBeHHOM 1IKaJIe Ouenka no
no mkaje | 100-6amnbHoi (3x3ameH, TuddepeHINPOBAHHBII 3a4eT) rocy/1apcTBeHHOMH
ECTS mKaJe mKaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a9TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1mo) 3a9TCHO
D 70-74 3 (y1I0OBIETBOPUTEIBHO) 3aYTEHO
E 60-69 3 (YAOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HEYIOBJIETBOPUTEILHO) HE 3a4TECHO

C BO3MO’KHOCTbBIO IIOBTOPHOH cllaun
F 0-34 2 (HeYIOBJIETBOPUTEIHHO) HE 3a4TECHO
C BO3MOKHOCTbBIO IIOBTOPHOI CllauM MPHU YCIOBUHU
00s13aTeTLHOTO HAOOpa JOTOTHUTEIBHBIX 0AJIIIOB

13. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLHECCA

.HCKHI/IOHHBIC 3aHATUSA HNPOBOIOATCA B aAyAUTOPHUH, OCHAaIIICHHOM I[OCKOﬁ. HpaKTI/I‘ICCKI/IC
3aHATHUSA IPOBOIAATCA B KOMIIBIOTEPHOM KJI1aCCe, O60py,[[0BaHHOM KOMIIBIOTEpaMU C JTUIECH3WMOHHBIM
IIporpaMMHbIM O6CCHC‘ICHI/ICM, JOCTYIIOM K CETH I/IHTepHeT, CTOJIaMHU, HOCKOﬁ.

14.  PEKOMEH/JOBAHHAS JIUTEPATYPA

Koa-Bo Hanuuue
Ne IK3EMILJISIPOB | 3JIEKTPOHHOM
HaumenoBanue
n/n B Onbdamnorexe BEpPCHHU B
JonHY IbC
Ocnosnasa tumepamypa
1. Heckopones, P.H. Marematudeckue MOJEIH
TEOMEXaHHUKH [ DJIEKTPOHHBIN pecypc]: yuebHoe mocodue/
P.H. Heckopones; 'OV BIIO “J/loneukuii HalmOHaIbHbBIN 10 +
yausepcutet”’. — [lonenk: lonHY, 2019. — anexTpoHHbIE
nansbie (1 daiin).
2. Heckopones, P.H. Peanuzanus Mmarematnyeckux Mozaenein 0 +
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reoMexaHuKH B cpejie makera Matlab [DnexTponHsiit
pecypc]: yaeOHO-MeToAMYECKOe MTOCOOue ISl CTYICHTOB
HanpasisieHus noarorosku 01.04.02 Ipuxinagnast mare-
MmaTuka u uHpopmaruka / P.H. Heckopozaes; 'OY BIIO
“JloHeuKui HaMOHAIBHBIN YHUBEpCUTET . — JlOHeIK:
JlouHY, 2019. — sanekrponnsie nanubie (1 daiin).

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

10 -

Jlonoanumenvhasn numepamypa

4, Huxomaes, W.FO. OO6mas reonorus [DIEKTPOHHBIN
pecypc]: korcnekrt gekuuii / K. 0. Hukomnaes; TOY BI1O
“JloHeIKUW HAIMOHANBHBIN yHHBEpCUTET . — JlOHEIK:
JounHY, 2016. — snextponnsie qanubie (1 daiin).

o. Crpanuus! uctopun ropHoit Mexanuku / B.U. [lonrasen,
B.A. T'psaymuii, C.A. Tlerpenko, A.H. KoBainb. — 1 -
Jonenk: Bebep, 2009. —411 c.

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

7. Brenenue B Marematuueckoe MoaenupoBanue: Yueo.
[Toco6wme. / B.H. Amuxmun, M.b. I'ntman, 1.3. Kemtep u 10 -
ap.; lox pen. I1. B. Tpycosa. — M.: Jloroc, 2004. — 439 c.

8. Kpusuiie A.B. OCHOBBI KOMIIBIOTEPHON MAaTEMATHKHU C
ucnosb3oBanueM cuctemMsl MATLAB: Y4e0. nocobue / 5 -
A. KpuBuiie. — M.: Jlekc-KH., 2005. — 492 c.

15. KM HP®OPMALMOHHBIE PECYPCBHI -

16. MPOI'PAMMHOE OBECIIEYEHHUE
Omneparmonnast cucrema Windows, martematmdeckuii maker MATLAB (Ha 3aHATHSIX
UCIIOJIb3YeTCs IPOOHAsI CTYICHUECKast BEPCHS).

Pabouass mporpamma paccMOTpeHa M IE€peyTBEp)KJE€Ha Ha 3acellaHuM KadeIpbl TEOpUH
YIOPYroCTH W BBIYMCIUTENBHOM MaremaTuku uMeHu akajgemuka A.C. Kocmonamuanckoro c
n3MeHeHusMu (6e3 usmenenuit) Ha20  ron.

IIporokou Ne or“ ” 20 1.

3aBenyromuii. kKagenpoit B.A. CropoxeB

Pabouass mporpamma paccMOTpeHa M TepeyTBepXkJeHa Ha 3aceqaHuu Kadeapbl Teopuu
YOPYTOCTH W BBIYUCIUTEIBHON MaremaTuku umeHu akajgemuka A.C. KocMogamumaHckoro c
n3MeHeHusMu (6e3 u3meHeHwuit) Ha 20 roJ.

13 2

IIporokou Ne OT 20 T

3aBeayromiuii. kadeapoit B.U. CropoxeB




