MHUHUCTEPCTBO HAYKHU U BBICILET'O OBPAZOBAHUS POCCUUCKOM OEJEPALIN
®denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbLHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«KYBAHCKUM T'OCYTAPCTBEHHBI YHUBEPCUTET»
CDaKy.HBTCT MaAaTCMAaTUKU U KOMHBIOTepHBIX HaYK

YTBEPX/IAIO

IIPOPEKTOP

L“-. =

29 mas 2020 1./

PABOUYASI MPOTPAMMA JUCLHUILIMHBI (MOIYJIS)

b1.B.01
MATEMATUYECKOE MOIAEJINPOBAHUE
B MEXAHUKE
CrnenuaibHOCTh 01.05.01 ®dynnameHTanbHbIE MaTEMATHKA U MEXaHUKA
Cnenumanuzanus «DyHaamMeHTaNbHas MaTeMaTHKa U €€ IPUIIOKECHUS»
VYpoBeHb BhICIIETO 00pa30BaHUS
CIIELIMAIIUTET
dopma oOydeHHSA Oo4Has
Keamudukanus Marematuk. Mexanuk. [IpenomaBarens

Kpacnomap 2020



MCXaHUKE CINNIOUIHBIX CPEA, AKYCTHKE U TCOPHUU YIIPYT'OCTH.

1 Henn u 3a1a4m U3y4eHus AUCHUILIMHBI (MOTYJIS).
1.1 Ileab ocBoeHUSs JUCUMILIHHBI.
ensitMu OCBOGHHUS TUCIHUILUIMHBI «MaTeMaTuueckoe MOJCTUPOBAHHUE B MEXAHHKE)
SIBJITFOTCSI: TIOJTOTOBKAa B OOJACTH MPUMEHEHHS COBPEMEHHON BBIYMCIUTEIHHON TEXHUKHU IS
pelIeHHUs TPAKTUYECKHX 3a7ad MaTEeMaTHYeCKOTO0 U KOMIIBIOTEPHOTO MOJICIIMPOBAHHS,
nH(POPMATHUKH; TOJTYyYEHUE BBICHIETO (Ha ypOBHE Crenuanucra) oOpa3oBaHUs, MO3BOJISIOIIETO
BBIITYCKHUKY YCIICTHO paboTaTth B u30paHHOW cdepe MeATSIBHOCTH ¢ TPHUMCHCHHEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHIA.
1.2 3apayu AMCHUNJIMHBI.
OOydeHre OCHOBHBIM METOJIaM, HEOOXOIMMBIM JIJISl aHATTN3a U PEIICHUS 3a7a4 MEXaHUKU
U MaTeMaTU4YeCKOW (U3MKH, a TaK)KE Pa3BUTHE HABBHIKOB MAaTEMAaTHYECKOIO MOJCIHPOBAHUS B
€CTECTBCHHBIX HayKax.

1.3 Mecto iucuumjinHbl (MOyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl.
Huctunnuna «MareMaTuueckoe MOJICTMPOBAHNE B MEXAaHHMKE» OTHOCHUTCS K YacTH,
dhopmupyemMoit yuacTHUKaMHu 00pa3oBaTeNbHBIX OTHOIIEHHUH biok 1. Jlucturnmuael (MOIyH).
Marepuan Kypca mnpeaHa3HauyeH IJiS HWCIOJIb30BaHUS B JTUCHUIUIMHAX, CBA3AHHBIX C
perieHueM 3a1a4 MEXaHWKH MU MAaTeMaTHU4ecKoW (M3UKH, B TIEPBYIO OYEpe/lb, OTHOCSIIUXCS K

1.4 IlepeyeHp NJIAHMPYEMBIX Pe3yJbTATOB O0OYYECHHUS IO AUCHMILIMHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHs 00pa30BaTeIbHOM IPOrPaMMBbI.

N3yuenne paHHOW y4ueOHOW JUCHMIUIMHBI HAMpaBiIeHO Ha (QOPMHUpPOBAHUE Y
00yJaroImuXxcsi 00MIEKYIbTYPHBIX/001IeTTpo hecCHOHaATBHBIX/TPO(ECCHOHANBHBIX KOMIIETEHITUN
(OK/OIIK/TIK)

Ne | NHpekc Conepxanue B pe3ynpraTe u3yueHus: yueOHON AUCHUTIIHHBI
IL.I | KOMIIET | KOMOETeHIHH! (Wiu e€ o0yyaronuecs: J0JIKHbI
. SHLIUU 4acTu) 3HATh yMeTh BJIaJIeTh
1. IIK-1 Cnocoben OCHOBHBIC peaTM30BBIBaTh  [HABBIKAMH
bopMynmupoBath u METOTbI JJIEMEHTBI MOCTPOCHUS
periaTh akTyaJlbHbIE I MAaTeMaTHYECKOrO | aJTOPHTMOB MM |[MaTEMaTHYECKUX
3HAYNMBIC 33/1a41 1 KOMITBIOTEPHOTO | MaTeMaTHYECKHX [MOJEIEH nx
(hyHIaMeHTaTBbHON U MOZEIUPOBAHUS MoJIeNnen s MpOTrpaMMHON
TIPUKIIATHOMN TUISL peTIeHHs 3a71a4 peasn3ann
MaTEeMaTHKH NPUKIAIHBIX U MaTeMaTHYeCKOH
(hyHIaMeHTanbHBl | PU3UKH
X 337139
2. [MK-2 CriocoOeH aKTHBHO OCHOBHBIC pa3pabaTeiBaTh  [HABHIKAMH aHAJIH3a
y4acTBOBATh B METO/TbI MaTeMaTHYECKUE [MAaTEMAaTHYECKHX
WCCJICZIOBAaHWN HOBBIX  [MAaTEMaTHYECKOrO | MOJEIH U MO/IXO/IOB C TOYKH
MaTeMaTHYECKUX M KOMITBIOTEPHOTO | peajH3ylole  BpeHHs
Mozernei B MOJICITUPOBAHUS 1704 Q/IEKBATHOCTH MX
€CTECTBCHHBIX HAYKaX I PEIICHUS IporpaMMHBIE  [TPUMEHEHUS K
3ajay MEXaHUKH | KOMILIEKCEHI, KOHKPETHOMH 3a7ade
HPOBOJUTH
YU CJIEHHBIN
aHaJM3 Ha MX
OCHOBE

110 BUAAM pa60T MMpEaACTaBJICHO B Ta6J'II/II_Ie

2. CTpyKTypa M coaep:kaHue TUCHHUIIINHBI.
2.1 Pacnipenesnienne TPyA0EMKOCTH AMCIMILJIMHBI 10 BHJaM padoT.
Oo6mas Tpy10€MKOCTh JUCIUILTHHBI cocTaBiseT 3 3a4.ea. (108 uacoB), ux pacnpeneneHue




(0ns1 cmyodenmos ODO).

Bun yae6HOM paboThI Bcero Cemectpsl
4acoB (dachr)
8

KonTakTHas padora, B TOM YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 68 68
3aHsaTHA TEKIIMOHHOTO THUIIA 34 34 - - -
JlaGopaTopHble 3aHITH - - - - -
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBHI, 34 34 i i i
MIPaKTUYECKHUE 3aHSITHSI)
Nuasi koHTaKTHas padora:
Kontpons camocrositensHoit pabotsl (KCP) 4 4
IIpomexyrounas arrecrauus (UKP) 0,2 0,2
CamocTosiTeIbHAsi paboTa, B TOM YHCJIe:
Kypcosas pabora - - - - -
[TpopaboTka yueGHOTO (TEOPETUUECKOTO0) MaTepraia - - - - -
BrImonHeHne HHIMBUIYATBHBIX 3aJaHAH (TIOATOTOBKA 358 | 358 - i i
COOOIIEHUH, TIPE3EHTAIN) ' '
Pedepar - - - - -
[ToaroTroBka K TEKyIIeMy KOHTPOJIFO - - - - -
KonTpoJn:
IToaroToBka K sK3aMeHy - -
OO01mas TPy10eMKOCTh | Yac. 108 108 - - -

; aTﬁool\; :nc.ﬂe KOHTAKTHAasi 722 | 722

3a4. eJ 3 3

2.2 CTpyKTYypa IMCHUILIAHBI:

Pacrnipenenenue Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3zesiaM AUCHUTIINHBI.
Pa3zzesnpl TUCHUIUINHBI, H3y4aeMble B8 cemectpe (ounas ghopma)

KomnnuecTBo yacoB
Breayaut
AynutopHas YA
Ne Hanmenosanue pasnenos B a6oTa opHast
cero p pabora
J | 113 JIP CPC
1 2 3 4 5 6 7
OCHOBBI MATEMATUYECKOTO MOJICIUPOBAHUS. 26 | 10 6 6
[TocTpoenue MpoCTEHIMX MaTEMAaTHYECKIX MOJICIICH
[TocTpoeHre MaTeMaTHYECKUX MOJIEIICH MEXaHUKH 28 8 10 10
CIUTIOIIHBIX CPE/I.
Uccnenosanme MaTeMaTHYECKUX MOJIEIEH 30 | 10 10 10
BorurcnuTenbHbIN SKCIIEPUMEHT U €TI0 POJIb 20 | 6 8 9,8
Hmozo no oucyuninune: 34 34 35,8




[Mpumedanue: JI — neknum, [13 — mpakrtuyeckue 3anstus / cemuHapbl, JIP — maGopaTopHbie

sanstust, CPC — camocTosiTenpHas paboTa CTyeHTa

2.3 Conep:xanue pa3iesioB TUCHUILINHBI:
2.3.1 3aHATHSA JEKIMOHHOT0 THIIA.

HaunmenoBaunue
paszzaena

Conepxanue pazzena

dopma
TEKYILETO
KOHTPOJIA

2

3

4

OcHOBBI
MaTeMaTH4eCKOTro
MOJEIUPOBAHUS.
IToctpoenue
MPOCTEUIINX
MaTeMaTHYEeCKUX
MoOJIeNen

Dranbel MAaTEMaTUHYECKOIO MOAECITUPOBAHUS:

- CO3/IaHHE KauyeCTBCHHOM MOICIH;

- CO3JIaHUE MaTeMaTU4ecKoi Mo1eH (TOCTaHOBKA
MaTeMaTH4eCKOU 3a/aun);

- U3y4eHHE MaTeMaTU4eCKOW MOJIEH
(MaTemaTuueckoe 000CHOBaHHE MOJEIH,
KaueCTBEHHOE UCCIEeI0BaHUE MOJEIHU, YNCICHHOE
HCCIIEIOBAaHUE MOJIEIU, CO3/IaHUE U peaIn3alus
MIPOrpaMMBbl);

- MIOJIy4€HUE Pe3yabTaTOB U UX UHTEPIpETAIHS;

- HCTI0JIb30BaHUE MOJIyYEHHBIX PE3yIbTaTOB.
PaccMoTpenne HeKOTOPBIX KOHKPETHBIX 3a7a4 U
COOTBETCTBYIOIIUX MaTEMaTUYECKUX MOJETEH:

- 33/1a4a IMHAMUKH MOMYIISIINN;

- 3371a4a MoJIETa CHAPSA;

- 3a]1a4M O KOJICOAaHUU CTPYHBI U MEMOpaHBI;

- 3371a4a 0 KoJe0aHUU MasiTHUKOB.

PI'3

[Toctpoenne
MaTeMaTUIECKHUX
MOJEeNIe MEXaHUKH
CIUIOIITHBIX CPeJ.

[TocTaHOBKM 3a/1a4 MEXaHUKHU CIUIOLIHON CPEJIbI.
HauanbHo-rpannuneie ycioBusa. CMelIaHHbIE
rpaHuvHbIe yciaoBus. CHIbHAsI TOCTaHOBKA.
Bapuannonnast nocranoBka. Cnabas mocraHoBKa.
VpaBuenue Dinepa. Meton Putua. Meton
HAaMMEHBIINUX KBaApaToB. JIMCKpeTH3aus 1

peaykuus. 3aiayu reopU3UKU U TEOPUH YIPYTOCTH.

HpﬂMBIe n 06paTHBIe 3aaa4u TCILUIOIIPOBOJHOCTH.
PaCCMOTpeHI/Ie CTallMOHApPHBIX, TAPMOHHUYECCKUX U
HECTAllMOHAPHBIX 3a/]a4 B HBYMepHOfI IIOCTAaHOBKE.

PI'3

Hccnenosanne
MaTeMaTHYECKUX
MoOJIeJIEN

KoppekTHOCTh MaTeMaTHYECKUX MOJIETICH.
[Tpumeps! KOPPEKTHBIX U HEKOPPEKTHBIX 3a/1a4.
YucneHHOE U aHAIMTUYECKOE PELICHHE ypaBHEHUI
B YaCTHBIX ITPOU3BOIHBIX. OCOOEHHOCTH
KOMITBIOTEPHOI pean3ali METOI0B B
OJTHOMEPHOM H JIByMEpHOM city4ae. [IpumeHenne
HOJTYaHAUTUTHYECKUX METOOB JUISl PEIICHUS
JIByMEPHOH 3a/1aul MEXaHUKH CIUIOIIHBIX Cpejl
(xonebaHus ynpyroro U30TPOIHOTO
HPSIMOYTOJIBHOTO TeJa MO/ IeHiCTBUEM BHELIHEH
IPUI0KEHHOW Harpy3Kku).

PI'3

BrruncnureabHBIN
JKCIIEPUMEHT U €T0
poib

Pemenne CJIAY, uncieHHOE UHTETPUPOBAHUE U
mddepeHpoBaHne, peleHre MOJICJIbHBIX 3a/1a4
(TUApOIMHAMUKH, TEOPUH YIIPYTOCTH, F€0(PU3UKH,
aKyCTHKH).

PI'3




2.3.2 3aHATHA CEMHHAPCKOI0 THIA.
3aHATHS] CEMMHAPCKOTO TUIIA HE MPEIYCMOTPEHBI.

2.3.3 JlaGopaTopHble 3aHATHSL.

HaunmenoBauue
paszaena

TemaTnka NpakTU4YECKUX 3aHATUN
(ceMHHapoB)

dopma TeKyniero
KOHTPOJIS

2

3

4

=

OcHOBBI
MaTeMaTH4eCKOTro
MOJEIUPOBAHUS.
IToctpoenue
MPOCTEUIINX
MaTeMaTHYEeCKUX
MoOJIeNen

OTanbl MATEMAaTHYECKOTO MOACIINPOBAHUA:

- CO3/IaHHE KaUyeCTBECHHOMN MOJCIH,

- CO3JIaHME MaTeMaTU4YeCKOW MO/IeIH (ITIOCTAaHOBKA
MaTeMaTH4eCKO! 3a/1aun);

- U3y4eHUe MaTeMaTHIeCKOH MOIEIH
(MaTeMaTnueckoe 000CHOBAaHUE MOJICIIH,
KaueCTBEHHOE UCCIeI0BaHUE MOJEIHU, YNCICHHOE
HCCIIEIOBAaHUE MOJIEIU, CO3/IaHUE U peaIn3alus
MIPOrpaMMBbl);

- IOJIy4E€HUE PE3YIbTAaTOB U UX UHTEPIIPETALINA,

- HCTI0JIb30BaHKE MOJIyYEHHBIX Pe3yIbTaTOB.
PaCCMOTpeHI/Ie HCKOTOPBIX KOHKPETHBIX 3a1a4 U
COOTBETCTBYIOIIHUX MAaTEMATHUICCKUX MO)IGJ'IGf/iZ

- 33/1a4a TMHAMUKH TOMYJISIHIM;

- 3371a4a MoJIETa CHAPSIAA;

- 33/1a4¥ O KoJeO0aHUU CTPYHBI U MEMOPAHBI;

- 33/1a4a 0 KOoJIeOaHUN MasITHUKOB.

poBepKa
JIOMaIHero
MPaKTUIECKOTO
3aJaHus

[Toctpoenne
MaTeMaTUIECKHUX
MOJEeNIeN MEXaHUKH
CIUIOIITHBIX CPeJ.

[TocTaHOBKM 3a/1a4 MEXaHUKHU CIUIOUTHOMN CPEIbI.
HauanbHo-rpannuneie ycinoBus. CMelIaHHbIE
rpaHuvHbIe ycaoBus. CHIbHAsI TOCTaHOBKA.
Bapuannonnast nocranoBka. Cinabas moctaHoBKa.
VYpaBuenue Dinepa. Meton Putia. Meton
HAaMMEHBIINUX KBaApaToB. JIMCKpeTH3aus 1
penykius. 3aaaun reopU3NKA U TEOPUHU
ynpyroctu. [Ipsmbie u oOpaTHbIC 3a1a9n
TEIJIONMPOBOAHOCTH. PaccMoTpeHune cTalimoHapHbIX,
FapMOHMYECKUX U HECTAIIMOHAPHBIX 33]1a4 B
JTBYMEPHOU MOCTaHOBKE.

MpoBepKa
JIOMAIlIHEro
MIPaAKTHIECKOTO
3aJJaHUs

Hccnenosanne
MaTeMaTUYECKUX
MoOJIeJIEN

KoppekTHOCTh MaTeMaTHYECKUX MOJICTICH.
[Tpumepsl KOPPEKTHBIX H HEKOPPEKTHBIX 3a1a4.
YucneHHOE U aHAIMTUYECKOE PELICHHE ypaBHEHUI
B YaCTHBIX ITPOU3BOIHBIX. OCOOEHHOCTH
KOMITBIOTEPHOI pean3aliy METOI0B B
OJTHOMEPHOM H JIByMEpHOM city4ae. [IpumeHenne
HOJTYaHATUTHYECKUX METOIOB VISl PEIICHH S
JIBYMEPHOH 3a/1au MEXaHUKH CIUIOIIHBIX Cpejl
(xonebaHus ynpyroro U30TPOIHOTO
HPSMOYTOJIBHOTO TeJa MO/ IeHiCTBUEM BHEIIHEH
NPUI0KEHHOW Harpy3Kku).

MpoBepKa
JIOMAIIHEro
MIPAKTHIECKOTO
3a1aHus

BrruncnureabHBIN
JKCIIEPUMEHT U €T0
poib

Pemenune CJIAY, uncneHHOE HHTETPUPOBAHUE U
middepeHpoBaHne, pelieHre MOJICJIbHBIX 3a/1a4
(TMApOIMHAMUKH, TEOPUH YIIPYTOCTH, Fe0(PU3UKH,
aKyCTHKH).

poBepKa
JIOMAIHEro
MIPaKTUIECKOrO
3aJlaHus




2.3.4 IlpumepHasi TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboThl - He TPEAYCMOTPEHHBI.

2.4 TlepeyeHb Y4eOHO-METOIUYECKOr0 o0ecnedeHusl 1JIsl CAMOCTOATEIbHOI PadoThI
o0y4yalomuxcst Mo AMCHUILINHE (MOIYJII0)

Y4eOHO-MeTOAMUECKNE MaTepHhalibl A CaMOCTOSITENbHON padoThl oOydarolmuxcs H3
YHUCJIa UHBAJIUAOB M JIMI C OTPAaHUYECHHBIMHU BO3MOXKHOCTSIMU 3710poBbst (OB3) mpenocraBistoTcs
B (hopMmax, alalTHPOBAHHBIX K OTPAHMUYCHHUSIM UX 37I0POBbS U BOCHPUATHS HH(OPMAIIIH:

JUist U1 ¢ HApYIISCHUSIMUA 3PSHHS:

— B Ie4aTHOM (hopMe yBeTUUIEHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B (hopMme ayauodaiina,

— B nieyaTHOU gopme Ha s13bike bpaits.

JInst man ¢ HapylmeHUs MM CITyXa:

— B Ile4aTHOU opme,

— B (hopMe 2JIEKTPOHHOTO JOKYMEHTA.

Jljis 11 ¢ HapyIIeHUSIMU OTIOPHO-JBUTaTEeNILHOTO anmnapara:

— B IIe4aTHOU opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTa,

— B (hopMme ayauodaiina.

JlaHHBII TIepeueHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH.

Jlexuuu, NpaKkTUYECKUE 3aHATHS, KOHTPOJbHbIE pPaOOTHI, KOJUIOKBHYMBI, 3au€Thl U
sk3ameH. K o00pa3oBareiabHBIM TEXHOJIOTUSIM OTHOCATCS WHTEPAKTUBHBIE METOJbl OOydeHUS.
WHTepakTUBHOCTh MOJauu MaTepuana Mo AUCHMIUIMHE «MareMaTH4eckoe MOJIEIHpOBaHUE B
MEXaHHKe» IMpeNroyaraeT He TOJIbKO B3aUMOJCHMCTBHS BHJAA «IIpenojiaBaTelb - CTYAEHT» U
«CTYJIEHT - MPENoJIaBaTeNby, HO U «CTYAEHT - CTYIeHT». Bce 3T BUIbI B3aMMOICHCTBUS XOPOIIIO
JOCTUTAIOTCS MPU U3JI0KEHUH MaTepualia Ha MPAaKTUYECKUX 3aHATUSAX U B MpoIliecce TOKIaI0B €
UCIO0JIb30BAHNEM KOMIBIOTEPHBIX TEXHOIOTHA.

Jlia Ui ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 3J0POBbS MPEIYCMOTPEHA OpPraHU3alUs
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AJIEKTPOHHOMN MOYTHI.

4. OueHO4YHbIE CPeACTBA IS TEKYIIEro KOHTPOJISl YCIeBAeMOCTH U MPOMEKYTOYHOM
aTTeCTALNH.

4.1 ®oHp OLIEHOYHBIX CPE/ICTB /ISl POBeeHHS TeKYIEero KOHTPOJIS.

IIpumepHbIii epeyeHb 32JaHUI 1 KOHTPOJIbHBIX BOIIPOCOB

1. Hanmcats nporieaypy i onpenesieHus Hynei noimHomoB Jlobarto nopsiaka N=3,4,6.

2. Hamucats mportienypy BboIYHCIEHUS 3HaYeHHH monnHoMoB JloGaTTo mopsaka N=3,4,6.

3. Hammucats nponenypy anst pacuéra 3HaueHuit 1o0oro MHorouneHa ['aycca-Jlesxxanapa-
Jlob6arto nopsimka N=4,5,7.

4. Hamucatp mporenypy BbIYUCIEHHs 3HAYCHUH MOJIMHOMOB YeOblleBa Mpou3BOIBHOTO
MOPSIIKA.

5. Hanmcate mnpouenypy BbluMciaeHus 3HaueHuit ['aycca-UeOblmeBa-JlobaTTo mms
IIPOU3BOJIBHOTO MOPSIIKA.

6. Hanncath mpouenypy pasioskeHus MpOU3BOJIbHONW aHanuTHdeckod (yHkumu f(x) Ha
oTpeske [a,b] no nonmunomam I"aycca-UeObimeBa-Jlo6arTo 10 nopsaka N BKIOUUTENIBHO.

7. Hanincath mpoueaypy BBIYMCICHHMS MHTETPaAioB Ha OCHOBE KBAJApPATYPHBIX (OpPMYI,
MCTOJb3YIOUINX HYJIM NOJUHOMOB YeOhlieBa.



8. Hanmcatps mpoueaypy BBIYMCICHHS MHTETPAJIOB Ha OCHOBE KBAApPATYPHBIX (OPMYI,
ucnoJb3yromux Touku [ aycca-Jlexanapa-Jlo6arro.

9. 3anucarp BapuaoHHyI0 GopMynupoBKy 3anaun Jupuxie ns ypasuenus [lyaccona B
caboit MOCTaHOBKE.

10. PeanmzoBate MKD BIIT mis omHOMepHOro ypaBHeHHs I 'elbMroiipiia, MCIONbB3YS
HECKOJIBKO 3JIEMEHTOB.

11. PeanuzoBats MKO BIIT nns nBymepHoro ypasHenus Jlamiaca B kBajpare, UCIIOIb3Ys
OJIMH DJIEMEHT.

12. PeamuzoBate MKD BIIT mnis nBymepHoro ypaBHeHuss Ilyaccona B KBajapare,
UCIIOJIb3YS OJIUH AJIEMEHT.

13. PeasmzoBate MKD BIIT mns aBymepHoro ypaBHeHus [enpmrosblia B KBajapare,
UCIIOJIb3YS OJIUH AJIEMEHT.

14. PeanuzoBaTh NpuOMMKEHHOE pEIIeHHE ABYMEPHOIO ypaBHEHMs [enbmrosbla ¢
nomotsio MKD BIIT, ucrnons3yst HECKOIBKO 3JIEMEHTOB, /7151 00JIaCTH, OTPaHUYEHHOMN JIMHUSAMH,
Ha KOTOPBIX 33/1aHbl TPAaHUYHBIE YCIIOBUS:

4.2 ®oHJ OLIEHOYHBIX CPEACTB /IS MPOBEIeHNUS MPOMEKYTOYHOH ATTECTAI[UM.
IIpumepHBbIii NepevYeHb BONPOCOB K 3a4€eTy

YpaBHECHHSI IBIKEHUS ¥ TPAHHYHBIC YCIOBUS.

CranuoHapHbIe, TApPMOHHYSCKHE U HECTAIIMOHAPHBIC 3a/1a9H.

BapuarnmonHas u cirabast TOCTaHOBKA 3371a9 MEXaHUKH.

[Tnockasi, aHTUTUIOCKAsS, TPEXMEpHast 3a7a49a TSCOPUHU YIPYTOCTH.

Tenzop aepopmanuu u TEH30p CKOPOCTEN Iedopmariiu.

TeH30p HaNpPsHKEHUNA U IEPEMENICHUS B YIIPYTOM TEJeE.

3akoH ['yka B aHU30TPOINHON JIMHEUHO-YIIPYTOM cpefie.

Marematuueckue MOJIETIHN U MMOCTAHOBKA 3a/1a4 JUIsl TbE302JIEKTPHUUECKUX TeJl.

3aKOHBI COXpaHEHUs M UX UCIOJIb30BaHUE MPU MAaTEMAaTUYECKOM MOIETUPOBAHUH.

0. N'apmoHnueckue KoeOaHUus CTEPKHS U CTPYHBI.

. IInockue u oObeMHBIE YIIPYTHE BOJHBL

12. Bonna Poanes u JlsBa.

13. Bonna JI»amoba.

14. Berymue BOJHBI.

15. PaccesiHue ynbTpa3ByKOBBIX BOJIH Ha I'paHUIAX pa3zesia cpel.

16. Meron IlerpoBa-I"anepkuna u byonosa-I"anepkuna.

17. YpaBuenue Diinepa. Metoa Putia. Meton HaMMeHBIITUX KBAPATOB.

18. Drambl MaTeMaTH4eCKOro MOJCITUPOBAHUSI.

19. IIpumenenue npeodpazoBanus Oypbe 1 HEOTPAaHUUYECHHBIX 00TaCTeH.

RBOO~NoG~WNE

[EEN
[EEN

OHGHO‘IHLIG cpeacrtsa i1 HHBAJIMAOB MW JIMI C OIpaHUYCHHBIMH BO3MOKHOCTAMHU
300POBbA BBI6I/IpaIOTC${ C YUCTOM UX MHANBUAYAJIbHBIX HCI/IXO(i)I/I?»I/I‘leCKI/IX 0COOEHHOCTEIA.

— IIpu HeO6XOI[I/IMOCTI/I HHBAJIMAaM W JIMIaM C OT'PaHHUYCHHBIMHA BO3MOXKHOCTSAMUA 310POBbA
IpeaoCTaBISACTCA AOIIOJIHUTCIBHOC BPEM: JJI IIOJATOTOBKH OTBCTA HA OK3aAMCHC,

— IIpHU ITPOBCACHUUN MPOLUCAYPbl OLICHUBAHUS PE3YJILTATOB O6yLICHI/I$I HWHBaJIMAOB U JIUII C
OTpaHUYCHHBIMH BO3MOXKHOCTAMU 3O0POBBA IMPEAYCMATPUBACTCA HCIIOJIb30BAHNEC TCXHUUYCCKUX
CpeacTB, HCO6XOI[I/IMBIX UM B CBA3U C UX MHAUBUYAJIbHBIMU OCO6CHHOCT$IMI/I;

— IIpu H606XO,Z[I/IMOCTI/I JJIA 06yt1a}01111/1xc;1 C OI'paHUYCHHBIMHU BO3MOXKHOCTAMHU 300POBBA
W HUHBAJIMAOB IIpouHecAypa OILCHHUBAHUA PC3YJIIbTATOB O6y‘IeHI/IH oo AJUCHUIIIMHE MOXCT
MMPOBOAUTHCA B HECKOJIBKO 3TAIlOB.

Hpouenypa OLICHMBAHUA PE3YyJIbTATOB O6y‘leHI/Ifi HWHBAJIMLJAOB U JIMI C OrpaHUYCHHBIMU
BO3MOHOCTAMU 3J0POBbA IO JUCHUIIIIMHC (MO,Z[yJ]IO) npeaycMaTpmuBacT MpeaoOCTAaBJICHUC



uHpopmanuu B (opmax, aganTUPOBAHHBIX K OTPAaHMUYCHHSIM WX 370POBbS U BOCIPHUATHUSA
UH(pOPMAIINU:

JUist U1 ¢ HApYIISHUSIMU 3PCHHS:

— B I1e4aTHOM (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B popMe AIEKTPOHHOTO JIOKYMEHTA.

JInst AL ¢ HapyleHUs MM CIyXa:

— B miedaTHou (opme,

— B JopMe AIIEKTPOHHOTO JTOKYMEHTA.

JUiist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amapara:

— B miedaTHou (opme,

— B OopMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBI TIepeueHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI'CHTA
00yJaronuxcs.

5. IlepevyeHb OCHOBHO¥ U 10TOJHUTEIbHOM Y4eOHOI JTuTepaTypbl, He0O0X0AMMOM 115
OCBOCHMS IMCUUIJIMHBI (MOLYJIs1).

5.1 OcHoBHas JiMTEpaTypa:

1. baxsanos, H.C. UucneHasie METOBI B 3a/1a4ax M yrpaxkHeHusx: yue0. mocoodue / H.C.
baxBanos, A.B. Jlamuu, E.B. UmwkoHKOB. — ODJekTpoH. naH. — MockBa : M3narenbcTBO
"JIaboparopwust 3HaHmi", 2015. — 243 c¢. — ISBN 978-5-9963-2980-9 - [DnekrponHbIit pecypc].
— URL.: https://e.lanbook.com/book/70743 (06.04.2018).

2. Cpouxko, B.A. Yncnennsie meroabl. Kypc neknmii: yaeOHuk / B.A. Cpouko.— M :
NznatenberBo "Jlans", 2010. — 208 c. — ISBN 978-5-8114-1014-9. — [DnekTpoHHEIH pecypc].
— URL: https://e.lanbook.com/book/378 (06.04.2018).

3. 3ammsnsk, B. E. Yncnennbie MeToapl. OCHOBBI HAay4HBIX BBIUYMCICHUHN @ YUCOHUK U
MPaKTUKYM JUTs akagieMudeckoro Oakanaspuata / B. E. 3anusnsk. — 2-e u3g., nepepad. u gomn. —
M. : UznarensctBo FOpaiit, 2018. — 356 c. — (Cepus : bakanaBp. AkageMHUecKHuil Kypc). —
ISBN 978-5-534-02714-3. — URL.: https://biblio-online.ru/book/9D9516CB-A065-4497-9062-
5D8C77D8E644/chislennye-metody-osnovy-nauchnyh-vychisleniy

Jly1g ocBOEHUS TUCIUILTMHBI MHBAJIMJAMH U JIUIIAMH C OTPAHUYEHHBIMU BO3MOXHOCTIMU
3I0pOBbSI UMEIOTCSl M3JaHHUsSI B AJIEKTPOHHOM BHUJE B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp».

5.2 lonosiHMTeIbHAS JIATEPaTypa:
1. Tony6 M. B., ®omenko C.U., lllmak A.H. MeTton KOHEYHBIX 3JEMEHTOB BBICOKOU

CTETIEHU TOYHOCTH, WJIM METOJ] CIICKTPAIBHBIX JJIEMEHTOB, B 33/1a4aX MaTEeMaTU4YEeCKOH (DU3HKH.
— Kpacnonap: KyoI'VY, 2015. — 75 c.

5.3. llepuoguyeckue u3aaHus:
1. XXypnan "BperaucnurenbHas MexaHuKa CIUTOIHbIX cpen http://www2.icmm.ru/journal/

6. Ilepeyenr pecypcoB  HMHGOPMALHMOHHO-TEJIEKOMMYHMKAIMOHHON  CeTH
«HTEpHET», HEOOXOAMMBIX 151 OCBOCHHS AUCIUILIUHBI (MOLYJISI).

1. OGpa3oBatenbHbIi MaTeMaTHueckuit caiiT Exponenta. — URL: www.old.exponenta.ru

2. Mup MaTEMaTHYECKUX YPaBHEHUM. VYu4ebHo-00pa3oBarenbHas ¢du3zuko-
MaTeMaruyeckass OuOnuoreka. DiekTpoHHass Oubnnorexa conepxkur DjVu- u PDF-¢aitnsl
y4eOHUKOB, Y4eOHBIX IMOCOOMH, COOPHHMKOB 337ad M YNPaKHEHHUH, KOHCIIEKTOB JIEKIUH,
MOHOTpaduii, CIPaBOYHUKOB M JHUCCEPTallMi MO MaTeMaTHKe, MeXaHuke M ¢usuke. Bce
MaTepHualibl IPUCIIaHbl aBTOPAMU U YUTATEISIMU WIU B3sATHl U3 MHTEepHeTa (M3 WWW apXuBOB
OTKpBITOro AocTymna). OCHOBHOH (hoH]T OMOIMOTEKH COCTABIISIIOT KHUTY, M31aBaBILIU eCsl TPUALATD
u 6ozee et Hazax. — URL: http://eqworld.ipmnet.ru/ru/library.htm
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3. Uudopmanmonnsie MaTepHualbl Lentpa KOMIIBIOTEPHOI'O MOJCIIMPOBaHUS
Hwxeropoackoro yausepcutera. — URL: http://www.software.unn.ac.ru/ccam

4. ®enepanbublii mopTann  "Poccuiickoe oOpazoBanme". Kartamor o0pa3oBaTelbHBIX
pecypcoB. — URL:
http://www.edu.ru/modules.php?op=modload&name=Web_L inks&file=index&|_op=viewlink&
cid=1314

7. Mertoauyeckne yKa3aHusi 1Js1i OO0yYalOIIUXCA IO OCBOEHUIO JUCHUIJIMHBI
(Moay.Jist).

B kypce ucronb3yroTes ClIeayronme MeToAbl B GOpMBbI PabOTHI:

— nexuuu (4 yaca B HEJIEINIO);

— JlabopaTopHble 3aHATHSI B KOMIIBIOTEPHOM Kilacce (4 daca B HEJEIIO, BBINOIHIIOTCS
3aJlaHUSl Ha KOMIIbIOTEpax U 00CYKIAt0TCsl OCHOBHBIE BOIIPOCHI JOMAILIHUX 3aJIaHUM).

B ocBoeHMM MUCHMIUIMHBI WHBAIMIAMHU H JIMIAMH C OTPAHWYCHHBIMH BO3MOKHOCTSIMHU
30POBbsi OOJIBIIIOE 3HAYCHHUE WMEET WHAWBHUyalbHas ydeOHas paboTa (KOHCYJIbTAlUU) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE y4eOHOro MaTepuaa.

WupuBuayanbHble  KOHCYJNBTAllMM [0 TMPEIMETY SBISIOTCS BaKHBIM  (DaKTOPOM,
CTIIOCOOCTBYIOIIMM WHAWBUYaTU3aIlMN OOYUEHHSI U YCTAaHOBIIEHUIO BOCIIUTATEIIFHOTO KOHTAKTa
MEXJy TperojaBareieM W OOyJaromuMcsl WHBAIUAOM WU JIAIOM C OTPaHWYCHHBIMU
BO3MOJKHOCTSIMH 3/I0POBBSI.

8. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3YEeMbIX IIPH OCYLIECTBJICHHHU
00pa30BaTeJIbLHOI0 NMPOLECCa MO AMCHUILIMHE (MOLYJIIO).

8.1 IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHIA.

— KoMmnproTepHOE TECTUPOBAHKE IO UTOTAM U3YYEHUS Pa3AeiiOB NUCLHUIUIMHEIL.

— [IpoBepka nomManHux 3aaHuM.

— Hcnonp30BaHue 3JE€KTPOHHBIX IPE3CHTANUN IPYA IPOBEACHUH NTPAKTUYECKUX 3aHATUN.

8.2 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOI0 00eCTIeYeHUs].
1. Onepanuonnas cucrema MS Windows.
2. Matlab.

8.3 IlepeyeHb HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas oubarmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

2. WubopMaoHHO-aHATTUTUYECKHE MaTEePHAJIbl M0 MapaJlIeIbHBIM BBIYACICHUSM. —
URL: (http://www.parallel.ru)

9. MarepuajibHo-TexHUYeckass 0a3a, HeoOXogumMas sl  OCYLIECTBJICHUS
00pa3oBaTe/IbHOIO NPoLecca M0 JUCHHUILINHE (MOAYJII0).

MaTepI/IaHLHO -TEXHHYECKOE 00ecIeueHue JUCHHITIIMHBI

Ne Bug pador
(MOJTyJisl) ¥ OCHAIIIEHHOCTh

1. JleknroHHbIe 3aHATUsL | JICKIIMOHHAsT ayIUTOpHs, OCHAICHHAs IPE3CHTAI[MOHHOM
TEXHUKON (MPOEKTOp, DSKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM MporpaMMHbIM obecrieuerreM (Microsoft
Office PowerPoint, Matlab).

2. JlabopatopHbie JlabGopaTopusi, YKOMIUICKTOBaHHAsi  CIEIHATU3UPOBAHHON

3aHSITUS MeOenbl0 W TEXHHYECKUMH CpPEACTBAMH  OOydYeHHs |
COOTBETCTBYIOIIUM MporpaMmMHbIM obecnieueHueM (Matlab).

3. CamocrosiTenbHast KaOuner [uii CcaMOCTOSTENBHON  pabOThI, OCHAIICHHBIH

paboTta KOMITBIOTEPHOH TEXHUKOW C BO3MOXKHOCTBIO TMOJKITFOUCHHUS K

cetn «l/HTEpHET», NMpOrpaMMoN 5SKpaHHOIO YBEIMYEHUS U
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00eCTeYeHHbI JOCTYIIOM B 3JEKTPOHHYIO WH(pOPMAIMOHHO-
00pa3oBaTeNIbHYIO CPEly YHUBEPCHUTETA.




