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MporpamMmy ancumnnnHbl paspaboTan(a)(n) ooueHT, K.H. YeboTapesa 3.B. kadheapa Bbicliel
MaTemMaTuKn 1 MaTeMaTM4yeckoro MoAeIMpoBaHnsa OTaeNeHne negarornieckoro obpasosanHuns ,
Elvira.Chebotareva@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI
Llensamn ocBoeHus gucumnnunHbl 'BeegeHne B MateMatnyeckoe MO,EI,e)'IVIpOBaHI/ISI' ABNAKOTCA
- N3y4EHMNE OCHOBHbIX NOHATUNA, NPUHUMMOB N METOOOB MaTeMaTtn4eCkoro MmoogenmpoBaHuns;

- 3HaKOMCTBO C TEXHOMOrMSAMN NOCTPOEHNSA U NCCNeaoBaHUS MaTeMaTnyeckmnx Moaenemn
pumanyeckux, BMONOrMYeCcKnx, 3KOHOMMUYECKNX, COLNANBHBIX CUCTEM.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yyebHas aucuunnnHa BkntodeHa B pasaen " 53.B.13 MpodeccnoHanbHblit" 0CHOBHOW
obpasosaTtenbHol nporpammbl 050100.62 Mepnarormyeckoe obpaszoBaHNe 1 OTHOCKTCS K
BapuaTtusHoi Yyactn. OcsanBaeTtcs Ha 3 Kypce, 5 cemecTp.

OucumnnuHa "BeeneHne B MaTeMaTnyeckoe MOLeNMpoBaHne" 0EMOHCTPMPYET Kakum obpasom
doyHOoaMeHTanbHble pasaenbl MaTeMaTuky NPUMEHSIIOTCA Ha NpakTUKe Npu NOCTPOEHUN n
nccnenoBaHUN MaTeMaTUYecKnx Moaeneit peanbHblX 06 bEKTOB U SBNEHWIA.

Lns yCnewHoro oCBoeHns ancumnnianHbl HGOGXO,EI,I/IMOZ

- 3HaHNe OCHOBHbIX anrebpanyeckrx CTPyKTyp, TEOPUN MaTPUL, TEOPUN CUCTEM NINHENHBIX
anrebpanyeckmx ypaBHEHWUIA, aHANNTUYECKOV reOMeTpUn, OCHOB MaTeMaTMYeCcKoro aHanmaa u
Teopun 06bIKHOBEHHbIX AnchdpepeHUmManbHbIX YpaBHEHNA.

- YMEHUe pelaTtb 3a4a4v aNeMeHTapHoi MaTeMaTuku, NccnenoBaTb CUCTEMbI anredbpanyeckmx
YypaBHEHUI, uccnenosarb CBOMNCTBA (PYHKLUMA METO4AMN MAaTEMATUYECKOro aHanusa, pewarb
00bIKHOBEHHble anddepeHUmanbHble ypaBHEHUS N X CUCTEMBI.

MpepwecTByOWNMN 018 OAHHOW OUCUUNANHBI SBASIOTCSA cneayowme AUCUMNINHDI
- "Anrebpa";

- "AHanuTnyeckas reometpmusa”;

- "Martematnyeckuin aHann3";

- "OndppepeHumanbHble ypaBHEHNS".

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3dynbTare 0CBOEHUS AUCLUMIINHDI
/mopyns

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwudcposka
LLinchp komneteHumu npuobpeTaemMon KOMNeTeHL MU
ClK -2 NPUMEHSET 3HAHNSA TEOPETMYECKOM MHPOPMATUKMN,
(npocheccunoHanbHble oyHLOaMeHTanbHOM 1 NPUKNagHOW MatemMaTukun 4ns aHanmsa u
KOMNeTeHLmm) CUHTEe3a NHPOPMALNOHHBIX CUCTEM U NPOLECCOB
CrK-3 NPUMEHSEeT MeToabl 00y4eHUs MaTeMaTYecKomy u
anropMTMUYECKOMY MOLENNPOBAHMIO y4EOHbIX 3a4a4 Hay4YHO-
(npodbeccrmoHanbHble
TEXHNYECKOro, 9KOHOMMYECKOro XapakTepa B y4ebHOM
KOMMeTeHuunn)
npotecce
CrK-4 cnocobeH Mcnonb3oBaTh MaTeMaTMYECKUiA annapar,
METOL0N0rNI0 NPOrpaMMmnpPoOB
(MpodpeccmonantHbie K(?Mﬁﬂ%é H}Elegce)xzinormpv? JJ,?‘I:VIHGTUggslgenMeaHKitljieCKMX 3anad
KOMNeTeHLmm) P P P

nonyyYyeHuns, xpaHeHms, 06paboTkn 1 nepenaym nHgopmMaLmmn
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Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
CHK-6 yMEeT aHann3npoBaTb 1 NPOBOAUTL KBANMGULNPOBAHHYIO
(NPOCDECCMOHANbHBIE 9KCMEPTHYIO OLIEHKY Ka4yecTBa 3NekTPOHHbIX 06pa3oBaTebHbIX
KOMNETEHLN) PECYPCOB 1 NPOrpamMMHO- TEXHONOMMYECKOro obecneyeHns ons
NX BHELPEHNS B y4ebHO-06pa3oBaTenbHbIi NpoLecc
ClK-7 yMeeT co3aaBaTb MOAENN OCHOBHbIX 0O bEKTOB N3Yy4eHMSs!
(NpodpeccmoHanbHble €CTeCTBEHHOHAYYHbIX AUCUMMIVH 1 peann3oBbiBaTb UX B
KOMMEeTeHLMN) KOMMbIOTEPHbIX MOLENSAX

B pe3ynbTarte oCBOEHNA OUCUNMIINHDBI CTYOEHT:

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb M FOTOBHOCTb:

CTYOEHT OOIXKEeH OEMOHCTPUPOBAThb CcnocobHOCTb 1 FOTOBHOCTb K MOCTPOEHUIO N nccnenoBaHMo
mMaTeMaTtn4yeckmx mogenemn pa3nnyHbIX Q)I/ISI/I‘-IGCKI/IX, 6I/IOJ'IOFVI‘-IGCKVIX, 9KOHOMUMYECKUX 1N counanbHbIX
CNCTEeM, a Takxe NpmMMeHeHno noen, NPUHUMMNOB N METOOOB MAaTEMATNYECKOIro MOOENNPOBaHNA Npun

peweHnn npunknagHbixX 3anad.

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI MOoayns
Obwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 5 ceMecTpe.

CyMmMapHO no gucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta oueHnaetcs B 50
6anno., ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMycKa K 3a4eTy

28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (Xxop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Hey..).

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucuMnInHe/ MOaynio
TeMmaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Bugbl n yachbl
Pasgen ayauTopHOM paborThbl,
Henensa MX TPyAOEeMKOCTb Tekywume copmbl
N 'D'"Kn"g;lr;;}:;”b'/ CeMecTI:’cemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyecknelllaboparopHbie
3aHATUSA paborbl

Tema 1. OCHOBHbIE lMncbMeHHoe

1 MOHATUNA 5 1 o 0 ) JoMallHee
‘IMaTeMaTn4eckoro 3agaHune
mMoLoennpoBaHnA.
PernctpaunoHHbIn HoMep < ;;?{I;TEPPCSH’{T%%
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Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
Tema 2. [pumeHeHne
CUCTEM KOMMbIOTEPHOWM lMncbMeHHoe
mMarematukm K
Matema 5 5 5 0 4 JomatuiHee
ncenenoBaHuio 3anaHve
mMarematunyeckumx
mopoenen.
Tema 3. HucneHHble
MeTOLbl peweHmns ;Iglﬁ;mi::oe
.|0BbIKHOBEHHbIX 5 3 2 0 2 3anammne
andpgoepeHumnanbHbIX
YpaBHEHNA.
Tema 4. dusnyeckmne KoHTponbHas
3adayu, npmeosLme K pabota
0ObIKHOBEHHbIM [MncbMeHH
. 5 | 413 | 20 0 20 chbmenrioe
andpgoepeHunanbHbiM AomauliHee
ypaBHEHNSAM U nX 3amaHve
cuctemam.
Tema 5. 3apayn
6ronorum, 3KOHOMKKM, [MncbmeHHoe
couuornorun, nomMauHee
npueogswme K 14-1 1 3ajaHve
"|06bIKHOBEHHbIM S 8 0 0 8 KoHTponbHas
anchcpepeHLmanbHbIM pabota
YpaBHEHUAM U KX
cuctemam.
Tema . Ntorosas 5 0 0 0 9K3ameH
" |doopma KOHTpONSA
Ntoro 36 0 36

4.2 CopepxaHvue oUCLUMNMUHDBI
Tema 1. OCHOBHbIe MOHATUSA MareMaTU4eckoro MoaoenupoBaHus.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

an/IMepr I'IpOCTeI7ILI.II/IX mMaTeMaTtn4yeckmx mooenen. Onpe,u.eneHvle mooenu. Llenn MoLeNnnMpoBaHUA.
CeoiictBa moneneir. Obwue NPUHUUMbI NOCTPOEHNA MaTEMaTUYECKUX mMonenemn.
KHaCCVICpI/IKaLI,I/IOHHbIe Nnpn3Hakn MoZenen. KﬂaCCI/ICpVIKaLI,I/IFI mMaTeMatn4yeckmx mooenen: pasnnyHble
cnocobbl Knaccudomkaumn. ST1anbl MaTEMATNYECKOro MoLoennmpoBaHUA.

naboparopHas pabora (2 yaca(oB)):

3apauu, npusoaswme K audpgepeHumanbHbiM ypaBHeHusaM. CoctasneHne gngpdoepeHumnanbHbIX
YPaBHEHWUI NO YCNOBUAM MPUKNafHbIX 3a4a4. OnemMeHTapHble Matematmnyeckue mogenu. lNpumepsbl
mMopenemn, nony4yaemblx N3 oyHaaMeHTanbHbIX 3aKOHOB NPUPOoabI.

Tema 2. lMpuMeHeHNe CUCTEM KOMMNbIOTEPHON MaTeMaTUKM K UCcneaoBaHUIO MaTeMaTu4eckux
Moaoeneu.

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

Ob630p CUCTEM KOMMbIOTEPHO MaTeEMaTMKN, UCNONb3yeMbIX Npu paboTte ¢ MaTeMaTU4eckmMm
mogensmu. IleMoHCTpaums BO3SMOXHOCTEN CUCTEM KOMMbIOTEPHOW MaTeMaTUKN Ha NPUMEPE OOHOM
N3 Taknx CUCTeM. TOYHOE M YNCNEHHOE peweHne anddepeHunanbHbIX ypaBHEHUIA N UX CUCTEM C
NMOMOLLbIKO CUCTEM KOMMbIOTEPHON MateMaTtmku. [ocTpoeHne rpadonukoB peleHni
andbgoepeHumnanbHbIX ypaBHEHUN U MX CUCTEM C NMOMOLLbIO CUCTEM KOMMbIOTEPHON MaTEMATUKMN.
KoMnbloTepHoe MoaennpoBaHne ¢ MOMOLLb CUCTEM KOMMbIOTEPHOM MaTeMaTUKMW.

BAE
il YHH
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naboparopHasi pabora (4 yaca(oB)):

OcHoBbl pa6OTbI C cuctemon KOMI'IbPOTepHOVI mMateMatTukn Maple. OpFaHM3aLI,VI9| BblYHNCNNTENIbHOIO
3KCrnepmMeHTa C NoMOLW b CUCTEMDI KOMFIbeTepHOI7I mMateMatukin Maple.

Tema 3. UncneHHble MeToabl peLleHUs 0ObIKHOBEHHbIX audodpepeHUnanbHbIX YpaBHEHUMN.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

TouHbIE 1 MPUONUXEHHbIE PeLeHNs AnddepeHLMaNbHbIX ypaBHEHNA. YNCNeHHbIe MeETOAb
peweHns 3agaqn ona Kown OL1Y nepsoro nopsaka. Meton Snnepa.

naboparopHas pabora (2 4aca(oB)):

YucneHHoe peweHne 3agadm Kowwn gna OLLY nepsoro nopsaka n nx cucteMm. YincneHHoe peleHmne
OLY ¢ noMoLwbo CUCTEMbI KOMMbIOTEPHOW MaTtematukm Maple.

Tema 4. Pusunueckme 3apauu, npusoasiLme K 06bIKHOBEHHbIM AudpdoepeHLnanbHbIM
YPaBHEHUSIM U UX CUCTEMaM.

JNleKunoHHoe 3aHsitne (20 4aca(oB)):

BepTukanbHoe nafeHne ¢ rpaBuTauMoOHHbIM YCKOPEHUEM. [1BUXEHWE B CpeLie C CONPOTUBIEHNEM.
KonebaHunsa npyxumnHHoro MmasitHuka. KonebaHus masatHuka B none cun Tsxectn. MasitHuK ¢
3atyxaHueMm. MogenvpoBaHue noneta MmatepuanbHoOi TOUKM, OPOLEHHON NOL YrIOM K FOPUIOHTY.

naboparopHas pabora (20 4aca(oB)):

MoaennpoBaHme NPAMONNHEAHOIO FOPU3OHTANIbHOIO ABUXEHMsS. MoaennpoBaHme OBUXEHWS TEN B
none cun Taxect. MooenMpoBaHue OBMXEHUS MaTepuanbHO TOYKN B CPELE C COMPOTUBAEHUEM.
MoaoennpoBaHve OBUXEHNS MaTepraNibHOM TOYKM B Cpeae C ConpoTueneHmeM. MNoctpoeHune un
nccnenoBaHne MOLENN ABUXEHNS Wapuka, NPUCOeaNHEHHOro K NpyXuHe. MocTpoeHmne 1
nccnepoBaHue Mogenu konebaHuii MaTeMaTyeckoro MasTHuka. MooenmpoBaHne ABUXEHNS
MaTepuanbHOM TOYKM, OPOLWEHHON NOL YrNOM K rOpu30HTY 6e3 yyeTa cConpoTMBNEHUS cpeapbl.
MoaoennpoBaHme ABUXEHNS MaTepuanbHON TOYKM, OPOWEHHO NOL YoM K FTOPU30HTY C YyHETOM
COMNPOTUBNEHUS CPeab.

Tema 5. 3apaum 6uonornn, 3KOHOMUKN, COLLUONOINM, npueoasiLune K 00ObIKHOBEHHbIM
andchepeHumnanbHbIM YpaBHEHUAM N UX CUCTEMaM.

nekumnoHHoe 3aHsitTne (10 yaca(os)):

Mogenb ecTecTBeHHOro pocta. Jloructnyeckoe ypasHeHme. Mogenb "xuwHuk-xeptea”. SIR-Monens
anngemuu.

naboparopHasi pabora (8 yaca(oB)):

Mognenu, ocHoBaHHble Ha ypaBHEHUN 3KCNOHeHUWanbHoro pocra. MoaenvposaHme BHyTpUBULOBOM
KOHKYpeHuun. MogenvposaHue pacnpoctpaHeHus Hgopmaumun. ViccnenosaHue monenu
"XUIWHUK-XepTBa". MogennposaHue anngemMmm.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
N Paanen Cemectn| HeAens | camocrosTenbHoit [TpynoemkocTh g%%"g‘;'o';g'e*;gzg;
AdvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260ThI
CTYLEHTOB P
Tema 1. OCHOBHbI
ngH;?TMQOC OBHbIS noarotoBeka lMncbMeHHoe
1-\maremaruyeckoro 0 1 ggg:::]m”ﬂero 4 ggg;:”;:e
MOLENNPOBAHUS.
Tema 2. [pumeHeHne
NCTEM KOMMbIOTEPHOMN
e L o OTEPHO noaroToBka MNucbmeHHoe
mMaTeMaTukin K
2. nccnenoBaHuio 5 2 |nomawHero 2 oomaliHee
MaTeMaTnyecKmx 3afaHns 3anaHve
MoOenemn.
PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
Bl VHHBEPCHTET
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Buabi
Pasnen Cemectp Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:;gzga
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTyAOeHTOB
Tema 3. HucneHHble
MeTobl peweHns noaroToBka [MncbMeHHoe
.|0ObIKHOBEHHbIX 5 3 JoMallHero 4 JomaulHee
andppepeHunanbHbIX 3a0aHung 3anaHve
YPaBHEHWIA.
Tema 4. dusnyeckue rnoaroTtoBka [NMncbmeHHOE
3ajayu, npusoasme K JoMallHero 14 JomaulHee
0ObIKHOBEHHbIM 5 4-13 3a0aHns 3anaHve
andpapepeHumanbHbiM NOAroToBKa kK KOHTDOMbHAS]
YPaBHEHUAM U UX KOHTPONbHOMN 2 6 P
cucrtemam. paboTe paborTa
gﬁgﬁo?hsagfgxommm rnoaroTtoBka [NMncbMmeHHOE
COLI.I/IOJ'IOFI’/II/I ’ JomallHero 8 JomauiHee
’ 3a0aHuns 3ajaHue
5. npueoaswme K 5 14-18
0ObIKHOBEHHbIM
LU EepeHLNanbHbIM Egﬁ;ogﬁiﬁ‘g; 5 KOHTpOsbHas
YPaBHEHUSM U MX pa6oge paboTa
cuctemam.
N1oro 36

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

MoMMMO TpaOnUMOHHBIX 0bpa3oBaTeNbHbIX TEXHOMNOTMIA NPY NPOBEAEHNM NEKLMA 1 nabopaTopHbIX
paboT WMPOKO NCMOMb3YITCS MHAPOPMALIMOHHO-KOMMYHUKALMOHHbIE TexHonormu. [ns peannsaumm
NHTEPaKTUBHOM OOPMbl 0OYHYEHUSI MPUMEHSIIOTCS CUCTEMbI KOMMNbIOTEPHOK MaTemMaTuky (cuctema
Maple unn ee aHanoru). Aicnonb3oBaHWe CUCTEM KOMMbIOTEPHON MateMaTkn B XO4e OCBOEHUS
OVCUMNHBI NO3BONSIET CTPOUTbL KOMMbIOTEPHbIE CUMYNSILAM peanbHbiX 0O bEKTOB U SIBNEHWIA,
NPOBOANTb BbIYUCUTENbHbIE 9KCMEPUMEHTDI, & TaKXe OCYILEeCTBNAATb MPOEKTHYIO OEATENbHOCTb.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBO€HUs AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. OCHOBHbIE NMOHATUSI MaTEMaTUY4ECKOro MoAeNnMpoBaHUS.
MNucbMeHHOe AoMalHee 3aAaHue , NpPUMepHbIe BOMPOCHI:

JlokoMoTMB, OBUrasicb Mo ropn3oHTaNbHOMY y4acTKy NyTX CO CKOPOCTbIO VO , HAYMHAET TOPMOXEHME.
ConpoTvBneHne OBUXEHUIO NOCcne Havana TOPMOXEHUS NponopunoHanbHO BECY TOKOMOTMBA C
KoadpcpuumeHToM K. Hepes kakoe BpeMsi U Ha KaKOM pacCTOSIHUMN OH By AeT OCTaHOB/IEH TOPMO30M,
ecnu v0=72 km/4, k=0,27 Yawka kogpe octbiBaet ¢ 64C 0o 54C 3a 6.5 MuHyT. CKOPOCTb N3MEHEHNS
Temneparypbl Kodye NponopLmMoHanbHa pasHOCTN MeXdy TeMnepaTypoin Kogoe 1 Temnepartypon
oKpyxatollen cpebl. 3a kakoe BpeMs kodpe oxnanutcs ¢ 65C no 45C, ecnu TemnepaTtypa B KOMHaTe
24C7?

Tema 2. NMpuMeHeHUe cNCTEM KOMMbIOTEPHON MaTeMaTUKN K UCCIie[0BaHUIO MaTeMaTu4ecKux
mMoaenen.

lMncbMeHHOEe ooMallHee 3agaHue npuMepHbIe BOMPOChHI:

PewnTtb 3a0a4y ¢ MOMOLWbIO CUCTEMbI KOMMbIOTEPHOM MaTeMaTuku. [yna BxoguT B CTEHY TOMNWMNHON
10 cM Ha ckopocTun 200 M/c, a BbineTaeT Ha ckopocTu 50 M/c. Hantn Bpems, B Te4eHne KOTOporo
nyns netena ckBo3b CTeHy. COnpoTMBNEHNE CTEHbI ABUXEHWIO NYNX NPONOPLUMOHaNbHO KBagpary
ckopocTu nynu. NocTpouTb rpadpuk 3aBUCUMOCTU CKOPOCTU NyN OT BPEMEHN.

Tema 3. UucneHHble MeTOAbI peLleHUs 0ObIKHOBEHHbIX audppepeHUnanbHbiX ypaBHEHUMN.
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MNMucbMeHHoe AoMallHee 3aAaHue , NpMMepHbIe BOMPOCHI:

PewnTtb 3apady Kowwn gns OLlY nepsoro nopsaka Metogom dunepa. Nonyyntb TO4HOE N YNCNIEHHOE
peleHns 0aHHOW 3a4a4mM C MOMOLLbIO CUCTEMbI KOMMbIOTEPHOM MaTtemaTnku Maple. [Ins yucneHHoro
pelweHns ncnonb3osatb Meton PyHre-KyTTbl. [ocTpouTb rpadouky TOYHOMO Y YUCNEHHOTO PELEHNIA.

Tema 4. dusunyeckue 3apaum, npueoasiliue K 00OblIKHOBEHHbIM ,Ill/ld)d)&p&HUMaﬂbelM
YPaBHEHUSAM U UX CUCTEMAM.

KoHTponbHas paboTta , nprMepHble BONPOCHI:

3apaya 1. Wap maccoii 300 r 6poweH BHM3 C Kpbiwm Hebockpeba BbicoToM 321 M C HyneBow
Ha4YanbHOWM CKOPOCTbIO. Hepes kakoe BpeMs oH ynanet? [uametp wapa coctaBnseT 15 cm,
MNOTHOCTb Bo3ayxa - 1,2041kr/M3. 3agada 2. MatemaTtnyecknii MasTHUK BbiIBEAEH U3 MONOXEHUS
paBHOBECUS N OTMYLLEH C HYNEeBOM Ha4YanbHOM CKOPOCTbIO. [nnHa H1UTK cocTaBnsgeT 2 M. HavanbHbI
yron oTKNoHeHus paeseH 57?. MNocTponTb MateMaTMyeckyro MoLesNb KonebaHnii MasTHUKa, NCNoNbays
3aKOH CoXpaHeHus aHeprun. JlInHeapnsosas Mo4esb, HANTU NePUoL U LIMKITNYECKYIO YacToTy
konebaHwuii. 3apaya 3. CnopTcMeH bpocaeT BONenbonbHbI MY C HaYanbHOW CKOpocTbio 20 M/C
BbICOThbI 2 MeTpa. KakuM nonxeH 6biTb MUHMMaNbHBIA Lenblii yron 6pocka, 4Tobbl M4 nepeneTen
yepes CeTKy, eCnmn cetka HaxoaMUTCS Ha PaccTosHMM 9 M OT CNOPTCMEHa, BbicOTa ceTkm ? 3 meTpa.
LnnHa okpyxXHoCTn Ma4a 65 cM, Mmacca - 260 r.

MNucbMeHHoOe oomallHee 3agaHue , NPUMEpPHbIE BOMPOCHI:

MocTpoMTb MaTeMaTUHECKYHO 11 KOMMbIOTEPHYIO MOAENM NpbiXKa napawTucta. C NoMOLLbO CUCTEMD
KOMMNbIOTEPHOM MateMaTyk MPOBECTW UCCneaoBaHe Moaenu konebaHuii Npy>XXMHHOMO MasiTHUKA,
yquTbiBatowei cunbl TpeHusi. Cos3naTb KOMMbIOTEPHYIO MOLeNb noneTa cHapsiaa, BbinyweHHOro noa
Yr7IOM K ropu3oHTy. CpaBHUTb pe3ynbTaTtbl MOAeNMpoBaHusi 6e3 yyeta conpoTUBIEeHNS BO3ayxa U C
Y4ETOM COMPOTMBNIEHUSI.

Tema 5. 3apaum 6Monornn, 3KOHOMMKU, COLLMOIONMU, NPUBOASALLUNE K OObIKHOBEHHbIM
aundocpepeHunanbHbIM YpaBHEHUSAM U UX CUCTEMaM.

KoHTponbHas pabota , npuMepHble BONPOCHI:

3apava 1. B 1960 roay B bapeHueBo Mope 6bino BceneHo okono 20 Toicsy ocobei kamyaTcKoro
Kpaba. B BapeHLEBOM MOpe OTCYTCTBYIOT ECTECTBEHHbIE Bparn kamyaTckoro kpaba. CornacHo
nporHo3am 6uonoros, ¢ 1961 no 2000 roabl YUCNEHHOCTb KPaboB [OMXHA Oblna yBenmunmBaTbCs Ha
22% B rog. Kakoii ctana ymcneHHocTb kpabos k 2000 rony? 3anava 2. Ha puc. nsobpaxeHsl
pe3ynbTatbl HAGMIOAEHMNI 32 YNCNIEHHOCTbLIO XYKOB B KY/bType, Ha4aToi ¢ oaHoi napbl Rhizopertha
dominica. lNocTpoiTe MaTemMaTnyeckyto MoLeNnb ANHAMUKN YUCIEHHOCTU U CPABHUTE €ro C AaHHbIMM
aKcnepumeHTa. 3agada 3. Ha HeKoTOpOM OrpaHNYEeHHOM TePPUTOPUM MPOXUBAIOT PbICU 1 3aliLbl.
CKkopocTb pocTa (B rof) YACNEHHOCTW NonynsaumMm 3anues B OTCYTCTBUN PbiCE NPOonopLUMOHanbHa
YUCNEHHOCTW 3aiLeB ¢ KoadhpnumeHTOM a. CKopocTb yObinn (B rof) YACIEHHOCTM NONYNSLUMMN PbICEN
B OTCYTCTBUM 3aiLeB NPONOpLMOHabHA YACIIEHHOCTU pbICer C KO3GMULUMEHTOM C. HacToTa BCTpeY
B T€YEHMM roja pbicei 1 3anues NponopLmMoHanbHa NPON3BEAEHMIO YACTEHHOCTI NX MONYNALMNA.
BennumHa ckopocTtu ybbinm nonynsiummn 3aiues (B ron) nof BAUSHUEM pbiCE NPONOPLMOHaIbHa
Npon3BEeeHNIO YNCNa 3aiLeB Ha YUCNOo pbicen ¢ koadbdrumeHToM b. Bennumna ckopoctu pocta
pbicen (B roq) NponopLmoHanbHa NPon3BeSeHMIO Yicna 3anLUeB Ha YMCNO pbiCen C KOIPPULNEHTOM
d. YACneHHOCTb pbiCe B Ha4anbHbI MOMEHT BpeMeHn paBHa 50 Tbic. YHUCNeHHOCTb 3aiueB B
Ha4yanbHbIi MOMEHT BpeMEeHU paBHa 62 Tbic. [1oCTponTb MaTeEMaTUHECKYIO MO4ENb ANHAMUKN
YMCNEHHOCTW 3aliLeB 1 pbiCEN U UCCnefoBaTh €e B 3aBMCUMOCTM OT 3Ha4YeHWI napamMeTpos a,b,c,d.

MNMucbMeHHoe AoMallHee 3aAaHue , NpUMepHble BOMPOCHI:

B ropogne npoxwueaet 1000 Xutenen, Kaxablid XNUTeNb 3HAKOM CO BCEMU XUTENSAMM ropoaa.
KoHTakTbl cnyyarHbl 1 paBHOBO3MOXHbl. OOHOMY N3 XUTENen ctana u3BecTHa BaxHas aons Bcex
HOBOCTb. 3a 1 4ac Kaxabli XuUTeNb ycneBaeT NOroBopuTb ¢ 3 OpyruMu Xutenamu. BeposiTHOCTb,
TOro 4TO HOBOCTb MpPM KOHTakTe byneT nepenaHa coctaenset 20%. Yepes CKOMbKO 4acoB HOBOCTb
6yneT n3eecTtHa nonosuHe xutenein? Onmpasch Ha SIR-monenb n ncnonb3ys cuctemy Maple,
CMOJenmpoBaTtb pacnpocTpaHeHne KOMMbIOTEPHOro BUpyca.

Tema . UToroeas doopma KOHTpons

[MpvMepHble BOMPOCHI K 3K3aMeHy:
Bonpochbl kK 3k3amMeHy
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1. NoHATMe Mopenn, mogenupoeaHns. Martematmnyeckoe MogenvpoBaHue.

2. locToOMHCTBA M HeJoCTaTKM aHaNUTUYECKNX METOLOB MOCTPOEHNS MaTeMaTtnyecknx Mogenen.
3. TpeboBaHus, NpeabsBAsSEMblE K MAaTEMATUYECKUM MOAENSIM.

4. AnekBaTHOCTb, yCTONYMBOCTb, MOTEHLMANBHOCTb MaTEMATUYECKON MOLENW.

5. Otanbl MateMaTn4eckoro MoOeNMpPoBaHMS.

6. Llenn matematnyeckoro MooenMpoBaHus.

7. MopenupoBaHve cBOOOOHOro NafeHns Tena ¢ y4eToM CONpPOTUBIIEHUS CPenbl.

8

. MogenupoBaHue noneta matepmanbHOi TOYKW, OPOLIEHHON NOA Yr/IOM K TOPU3OHTY C yHETOM
COMNPOTMBEHUS Cpebl.

9. MogenvpoBaHue konebaHuin NPy>XUHHOrO MasiTHUKA.

10. MogenupoBaHue konebaHuii MaTeMaTM4eckoro MasiTHUKa.

11. Mogenb eCTecTBEHHOro pocTa.

12. Jloructuyeckoe ypaBHeHue.

13. Mogenb pacnpocTpaHeHnsa nHpopmauunn.

14. Mogenb TMna "XuwHUK-xepTea".

15. Mogenb pacnpocTpaHeHuns anmoemMnn.

16. TOYHbIE 1 YNCNEeHHble peweHns auddepeHunanbHbIX YpaBHEHNIA.
17. Metop Oinepa pewerns 3agayvn Kowwv ona OLY nepsoro nopsaka.

7.1. OcHOoBHas nuTeparypa:

1. MNMopwHes, C.B. KomnbioTepHoe MogenuposaHue cusnydeckmx npoueccos B nakete MATLAB.
[OnekTpoHHBbIN pecypc] - OnekTpoH. aaH. - Cl6. : NaHb, 2011. - 736 c. - Pexum gocTyna:
http://e.lanbook.com/book/650 - 3arn. ¢ akpaHa.

2. Demnpgosuy, B.1. OugpdoepeHunanbHble ypaBHEHUS. [ONeKTPOoHHbIR pecypc] / B.I1. Jemnoosuy,
B.IM. MoneHoB. - 9nekTpoH. aaH. - Cl16. : JlaHb, 2008. - 288 c. - Pexxum goctyna:
http://e.lanbook.com/book/126 - 3arn. ¢ akpaHa.

3. lOpoBuy, B.W. Matematnyeckme Mooenn eCTeCTBEHHbIX HayK. [DNEKTPOHHbINA pecypc] - SNEeKTPOH.
naH. - Cl6. : NaHb, 2011. - 336 c. - Pexum goctyna: http://e.lanbook.com/book/689 - 3arn. ¢
SKpaHa.-

7.2. lononHutenbHasa nuteparypa:

1. 'onockokos, [.1. Kypc matematnyeckon gonsmkm ¢ ncnonb3osaHnem naketa Maple.
[OnekTpOoHHbI pecypc] - OnekTpoH. aaH. - CI16. : JlaHb, 2015. - 576 c. - Pexum poctyna:
http://e.lanbook.com/book/67461 - 3arn. ¢ akpaHa.

2. KupcaHos, M.H. Maple n Maplet. PeweHus 3ana4y MexaHuku. [DNeKTPOHHbIA pecypc] - ONeKTPoH.
naH. - Cl6. : NaHb, 2012. - 512 c. - Pexum pgoctyna: http://e.lanbook.com/book/3174 - 3arn. ¢
aKpaHa.

3. MeTtpywko, N.M. Kypc Bbicwein matemaTtnku. VIHTerpanbHoe ncuncneHmne. @yHKLUMM HECKONbKMX
nepemMeHHbIX. [dunddepeHumnanbHble ypaBHEeHNS. JleKumm 1 NpakTUKyM. [DNeKTpOoHHbIA pecypc] -
OneKTpoH. aaH. - Cl16. : NlaHb, 2008. - 608 c. - Pexum poctyna: http://e.lanbook.com/book/306 -
3arn. ¢ akpaHa.

7.3. UHTepHeT-pecypcChbl:

Anagpes B.3. OcHosbl nporpammuposaHus B Maple - http://www.aladjev-maple.narod.ru/Maple.pdf
EnvnHoe okHO pocTyna k obpasoBaTtenbHbIM pecypcam - http://window.edu.ru/
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XypHan MatemaTtuyeckoe mogennpoaHue - http://www.imamod.ru/journal/
WHTynT HaunoHanbHbIA OTKPbITBIA YyHUBEpPCUTET - http://www.intuit.ru/
ObpasoBaTtenbHblii MaTeMaTYeckunii caTt exponenta.ru - http://exponenta.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune gncumnnuHbl "BeegeHne B MaTteMaTn4eckoe MogennmposaHmne” npeanonaraet
NCNONb30BaHNE CNenyowWero MatepranbHO-TEXHNYECKOro obecnevyeHns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON YyNpaBneHns, OCHaWeHHas
COBPEMEHHBIMX CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EHNS 1 Nepenadn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEANIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopPa, aBTOMAaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/IOYAoLWeN Tay-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOHaNbHbIn KOMMbIOTEP
(C TexHUYecknMmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHSAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. [Npenonasarenb MMeET BO3MOXHOCTb NErko
yrnpaBnsiTb BCE CUCTEMOWN, HE OTXOAS OT TPMOYHbI, YTO NO3BONSIET NPOBOAMTDL NEKLMN, NPaKTU4eckmne
3aHATUSA, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4vatowmxcs B yaoOHON 1 AOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B NpoLecce 0byyeHns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus TakXke oCHaleHa WupoKOnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOrpaMMHoOe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKMOYEHbI K KOPNOpaTMBHON KOMMboTepHON ceTn KDY n
HaxoO4sTCS B €4MHOM OOMEHe.

Y4yebHo-MeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoTeyHor cnucteme "ZNANIUM.COM", noctyn K KOTOPOW NpenoCcTaB/eH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnnotekn COOPMMPOBaH C y4ETOM BCEX
N3MeHeHNn 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHMKM, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEANN, CAOBApU U CIPaBOYHNKN,
3aK0oHO4ATEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNieLunanbHble Nepruoanyeckme n3gaHmsa n n3gaHus,
BbliNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHNsM doenepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNMoTEeYHO cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbcTtia "flaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[ATENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. ObC
N3patenbcTea "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nuTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmManbHOMy KONMMYECTBY NPOCUIbHbBIX HAnpasneHnin ¢
cobnoaeHneM BCeX aBTOPCKUX M CMEXHbIX NPaB.

NekunoHHas ayanTopus ¢ MynbTUMEANaNPOEKTOPOM, HOYTOYKOM 1 9KpaHOM.

KomnbioTepHble ayamTopun ans nposeaeHms nabopatopHbix paboT Co cneayowmM NporpaMMHbIM
obecneyeHvem: naket Maple (Bepcus 13 v Bblwwe).
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 050100.62 "MNeparormyeckoe obpasosaHne” 1 NPouIto NOAroToBkn Matematuka,
NHJpopMaTmka n MHPOPMAaLIMOHHbIE TEXHONOTUN .
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ABTOpP(bI):

YeboTapesa 9.B.

" 201 __r.
PeueH3eHT(bl):

Cyuwkos C.B.

" 201 __r.
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