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1 I_Ie.]'ll/l H 3aJa4Y1 OCBOCHHMU JHUCHUIIINHBI

[ensimMu OCBOEHUS TUCHUILIMHBI (MOAYs) «MaTemaTHueckoe MOIETUPOBAaHUE) SBIISETCS U3Y-
YeHUE MPUHILUIIOB MOCTPOCHHUS MOJENel 1Mo (hopMan3aluy U alrOPUTMHU3AIMH TIPOIecCOB 00paboT-
K# uH(pOpMalLny, a Takke GU3NUECKUX, SKOHOMHUUECKUX U JIPYTHX MPOLECCOB.
Jnst TOCTHXKEHHS TOCTABIEHHOM LIENH B Kypce «MaTteMaThuuecKoe MOAECIMPOBAHUEY PELIAIOTCS
3a/1a4u:
— MW3yYECHHE TECOPHUHU MATEMaTUYECKOIO MOJEIMPOBAHUS, BUIOB MATEMATHYECKUX MOJCIICH, Ma-
TEMAaTUYECKUX METOJIOB MOAEINPOBAHNUS; IUIAHUPOBAHUE UMUTALMOHHBIX SKCIEPUMEHTOB C MOJIe-
JIAMU;
— H3y4YEHHE METOJOB MOCTPOECHUS MOJIENIEH U IPOBEPKHU UX aI€KBATHOCTH;
— pealu3alMio aIrOPUTMOB MO IMOCTPOCHHUIO CTATUCTUYECKUX MOJIENE Ha OCHOBaHUU HKCIIEpH-
MEHTAJIbHBIX JJAHHBIX;
— IPUMEHEHHME MOJEIICH U METOJOB JUIS aHAJIN3a, PACYETOB, ONTUMHU3ALUHN IETEPMUHUPOBAHHBIX
U CIIy4alHBIX SIBJICHUM U IIPOLECCOB.

2 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl OATOTOBKH 0aKaJiaBpa

Hucoummuaa b1.6.14 «Maremarndaeckoe MOICTMPOBAaHNE» BXOAHUT B 0a30BYIO 4acTh O10ka 1 oOpaso-
BaTEIbHON MPOrPAMMBI.

W3yuenne MuCHMILIMHBI 0a3upyeTcs Ha CIEAYIONIMX Kypcax: TEOpHsS M INpakTHKa 00paboTKH
uH(pOpMalLIUK, MaTeMaTHKa, TEOPUSl aJTOPUTMOB, IPOTrPAMMUPOBAHKE, YUCICHHBIE METOJbI, (PU3UKA.
I[I/ICHI/IHJII/IHa SABJIACTCSA HpeIlIHGCTBYIOIHCﬁ JId U3YYCHUSA JUCHUILIINH HGﬁpOKOMHBIOTepHBIe CHUCTEMBI
Y HAy4YHO-UCCIIEIOBATENLCKON pabOThI CTYICHTOB.

3 Komnerenuun ody4yarouierocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS M CHHUIIJIMHBI (MOIYJIfA)
U IUVIaHUpYeMble Pe3yIbTaThbl 00y4eHHs

B pe3ynbpTare ocBoeHHS TUCHUIUIMHBI (MOyIsi) «MaTeMaTndeckoe MOACIUPOBAHNE) 00 yUaArOIIHICS
JIOJKEH 0071a1aTh CIeIYIONIMMH KOMITETEHIHSIMHU:

CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUEHHs

KOMIICTCHIIN U

ITK-3 O6JaxaeT cnoco6HOCTHIO 000CHOBBIBATH MPUHUMAaeMble MPOEKTHBIE PelIeHNs], 0CY-
LIECTBJATH NOCTAHOBKY M BHINOJIHSATH IKCIIEPUMEHTHI 110 NPOBePKe UX KOPPEKTHOCTH H (-
dexTBHOCTH

3HaTh TEOPHIO YHMCIACHHOTO SKCIIEPUMEHTAa W KOMIIBIOTEPHOTO MOJACIMPOBAHHUSA, €r0 0CO-
OEHHOCTHU

YMmeth MPUMEHUTDH 3HAHUS K MPOCTEHIINM 3ajayaM, pacrno3HaBaTh d3PQPEKTUBHOE pElIeHHE
ot HeadekruBHOTO. [TpOBEpKa aICKBATHOCTH CO3JTAHHON MOJICIIH.

Bnaners CHOCOOHOCTBIO TIPOBEICHUS YUCIECHHOTO SKCIIEPUMEHTA W aHajk3a Ha €ro OCHOBE,
OIICHUBATHh 3HAYUMOCTH U HpaKTI/I'-IeCKYIO HpI/IFO}IHOCTB HOJ'Iy‘-IeHHI)IX peSy.TIBTaTOB.

AIK-1 CnocobeH ucnob30BaTh OCHOBHBbIE 3aKOHbI €CTECTBEHHOHAYYHBIX JUCHUILIMH B MPO-
(peccnoHaILHOI 1eATEIbHOCTH, NPUMEHATHL METOAbl MATEMATHYECKOI0 aHAJIM3a U MOJeJIUpPOo-
BaHMs, TEOPETUYECKOI0 M IKCIIEPUMEHTAJBLHOI0 UCCJICTOBAHUS.

3HaTh OCHOBHBIC OIIPCACIICHUA U IMOHATHA MCTOAOB MAaTCMATHUYCCKOI'0 aHAJIM3a U KOMIIbIO-
TEPHOI0 MOJCINPOBAHNA.
YMmeTh MNPUMCHATH OCHOBHBIC 3aKOHbI CCTCCTBCHHOHAYYHBIX AUCHUIUINH, UCIIOJIb30BATh MC-

TOABl MAaTEMATUUYCCKOI'O aHaIn3a W MOJACIUPOBAHHA B TCOPECTUUCCKOM M ISKCIICPH-
MCHTAJIBHOM HCCJICAOBAHHH.

Bianers croco0amMy yMEHUSIMH TIPUMEHSTh COBPEMEHHOE MTPOrpaMMHOE OOecTIedeHHE JUIs 3a-
Jlad MOJEJTMPOBaHMsl B TPO(ECCHOHATILHON AEATEIIbHOCTH.




4 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOYJIA)

OO6m1ast TpyI0EMKOCTh TUCIHMIUIMHBI COCTABIISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM YHUCIIE:

— KOHTaKTHast pabota — 57,2 akaj. 4acos:
aynuTopHas — 54 akaj. 4acos;

BHeaynuTopHas — 3,2 akaJl. 4acoB

— camocTosTenbHas padora — 51,1 akaj. yacos;
— TOJIFOTOBKA K 3K3aMeHy — 35,7 akaJl. 4acoB.
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Paznen 1. Teopus monenei u MoieIupoBa- 5
HUS, 0COOCHHOCTH MaTEMaTUYECKUX U UH-
(dhopMaIMOHHBIX MOJieNel
1.1 Pa3Butue noustus moaenu. CrocoOs 2 4 |1. ITouck DOMOTHUTETHHOU [1K-3-3yB,
BOIUIOLEHUS MOJEIIEH. uH(bOpMAaIIUH TI0 3aJaHHOU YcTHBIi onpoc JIIK-1 -3yB
TeMe.
2. CaMOCTOSITENIbHOE U3yYe-
HUE y4eOHOM JIUTEpaTypHI.
3. PaboTa ¢ 31eKTpOHHBIMH
OMOIMOTEKAMH.
1.2 CooTBeTcTBHE MEKIY MOJIEIBIO U OPH- 2 4 |1.Pabora ¢ 2eKTpPOHHBIMHU VYcerHblii onpoc [1K-3-3yB,
TUHAJIOM, CXOJICTBO U pasnuuue. [lonsatue OuOIMOTEKaAMH. JIIK-1-3yB
aJIeKBaTHOCTU MOJEIIH. 2. CaMocTOATEIHHOE U3YYe-
HUE y9eOHOH JIUTEpaTypHI.
1.3 OcobeHHOCTH MaTEeMAaTHYECKUX M HH- 2 5,1 |1. Pabora ¢ 31eKTpOHHBIMU VYcTHbIi onpoc [TK-3-3yB,
(dhopMaImoHHBIX Mozenei. FIX BO3MOKHO- OubImoTekamu. JIIK-1-3yB
CTH ¥ OTPaHUYECHHUSL. 2. CaMOCTOSITEIIBHOE U3y4Ye-
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HUE y4eOHO JuTeparypsl.
1.4 Dranbl MaTeMaTUYECKOr0 MOJEIUPOBA- 2 - 4 |1.PaGora ¢ 3eKTpPOHHBIMU YcTHbI onpoc [1K-3-3yB,
Hud. Onepanuy HaJ MaTEMaTHYECKUMU MO- OnoOIMOTEKaAMHU. JIIK-1-3yB
JETISAMU. 2. CaMOCTOSTENIbHOE U3yYe-
HUE Y4eOHOU JTUTEpaTypHI.
Hroro no pazneny 8 17,1
Paznen 2. Marematudeckue MoJeNU A7 5
OIMCAaHUs TEXHOJIOTMUECKUX, SKOHOMHYE-
CKUX U Ouojyiornueckux mnporecco. MH-
(hopmMaImoHHbIC MOJICIIH.
2.1 Ananus moaenupyemoit cucremsl. MH- 2 8 1. [loaroroBka k BbINoIHEHUIO | KOIIIOKBUYM 11O [1K-3-3yB,
(bopManOHHbIE MOJIENH JIsl ONTUCAHUS 1.p.Nel. 1.p.Nel JTIK-1-3yB
IKOHOMMYECKHX ITPOLIECCOB. 5 |2. CamocTosTENbHOE U3YyUe-
HHUe y4eOHOM nuTepaTypsl
2.2 Ilpumepsl Mozesei Ui ONMCaHUS TeX- 2 8 1. ITonroroBka k BbInogHEHUIO | KoiokBuyM 1o I1K-3-3yB,
HOJIOTHYecKHX IpolieccoB. OleHKa npu- 1.p.Ne2. 1.p.Ne2. JIIK-1-3yB
TOJHOCTHU CO3/aHHOM MOZEIH, €€ afanTalns 2. Ilouck nONOIHUTENBHOM
1 OIICHKA YCTOWYNBOCTH. 6 |uHbOpMaIMK TO 33TaHHON
TEME.
3. CamocTrosTeNbHOE U3yYe-
HUE y4eOHOH TUTepaTyphl.
2.3 Ilpumepsl Mojienei 1uisl onucaHusi Ouo- 2 8 1. Iloaroroska K BeinoaHeHu:o | KomiokBuym no [1K-3-3yB,
JIOTMYeCKHUX mpoiieccoB. OLeHKa IpUro- 6 1.p.Ne3. 1.p.Ne3 JIIK-1-3yB

HOCTH CO3JaHHOM MOJEIIU, €€ afanTanis U
OIICHKA YCTOWYUBOCTH.

2. CaMOCTOSTENIBHOE U3y4Ye-
HUE y4eOHOH JTUTepaTyphl.




1
AynutopHas =5 g >§
KOHTaKTHas paboTta = O iz =
g = @dopma TEeKyIIEero KOoH- &=
= (B akaz. yacax) 27 . A==
Paznen/ Tema 3 5 Bun camocrositenbHOR TPOJISL yCIIEBAEMOCTH U 2 5 =
JUCIHUTIIAHBI 3 - o | o ow| & E paboThI IPOMEKYTOUHOM aTTe- 835
O =) S = | X S| © nm o 8B E
= a B B S ) crainuun = ™ CE)
= =
5 Sz |22 8 S = =
2 S s |8 2o S
= = O Y =
Hroro no pazneny 6 24 17
Pasnen 3. CocraBieHue JOTUCTHYCCKUX, 5
CTOXAaCTUYECKUX U UIMUTAIIMOHHBIX MOJIesIel
Y KOMITBIOTEPHOE MOJICTTMPOBAHUE
3.1 IlocTpoenue, 0COOEHHOCTU TPUMEHEHUS 2 6 9 |1. [ToaroroBka Kk BbinonHeHUIO | KomnokBuyM mo [1K-3-3yB,
Y COCTaBJICHMSI IOTUCTUYECKUX, MOJIEIIEH. 1.p.Ne4. 1.p.Ne4. JIIK-1-3yB
2. CaMocCTOATENIbHOE U3YyYe-
HUE y4eOHOI JINTepaTyphl.
3.2 Ilpumepsl JIOTUCTUYECKUX, CTOXacTUYe- 2 6 8 |1. oaroroBka k BeImoaHeHUO | KommokBuyMm no [1K-3-3yB,
CKHX ¥ HMHUTAIIMOHHBIX MOJEJICH. J.p.NeS5. J.p.Ne5. JIIK-1-3yB
2. CaMOCTOSTENBHOE U3YyYe-
HUe yu4eOHOI IuTeparypsl.
HToro no pazaeny 3 12 17
HTroro 3a cemectp 18 36 51,1 OK3aMeH
HToro mo gucuMIInue 18 36 51,1




5 OBPA3OBATEJIBHBIE I UTH®OPMAIIMOHHBIE TEXHOJIOI'NHN

1. TpaguunoHHbIe 00pa3oBaTe/bHbIC TEXHOJOIMH, OPUEHTUPOBAHHbBIE HA OPraHU3aIHI0 00-
pa30BaTENbHOIO NPOLECCA U IIPEANOJIATAIONIYI0 IPSIMYIO TPAHCISALUIO 3HAHUI OT IIpenojaBare-
75 K CTYACHTY.

®opMbl Y4eOHBIX 3aHATHIH € HCIOJIB30BAHNEM TPAAUIIMOHHBIX TEXHOJIOTHIi:
WNHudopmannoHHas JIeK1us — Mociae10BaTelbHOe U3JI0KEeHHE MaTeprala B IUCLUILIIMHAPHOH JI0-
THKE, OCYILECTBIIIEMOE IPEUMYIIIECTBEHHO BepOaIbHBIMU CPeACTBaMH (MOHOJIOT IIperno/iaBare-
).

[TpakTHyeckoe 3aHsATHE, TIOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI U HAaBBIKOB 110 IIPEI0-
KEHHOMY AJITOPUTMY.

2. TexHojioruu nNpo6J1eMHOro 00y4eHusi — OpraHu3aIus 00pa3oBaTeIbLHOTO MPOLEcca, KOTopas
IpeArnonaraeT NOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JJaHUE YUEOHBIX MPOOIEMHBIX CUTYaALUl
JUIsL CTUMYJIMPOBAHUS aKTUBHOM IIO3HABATENIbHOM 1E€ATEIBHOCTH CTYACHTOB.

DopMbl yUeOHBIX 32aHATHIA € HCI0JIb30BAHMEM TEXHOJIOTHIl IPO0JIEMHOr0 00y4eHH I :
[IpakTudeckoe 3ansTHE B YOpPME IPAKTUKYMa — OpraHu3aus yueOHoi paboThl, HapaBIeHHAs
Ha pellieHNe KOMIUIEKCHON yuyeOHO-103HaBaTeNbHOH 3a1aun, TpeOyroIleH OT CTyIeHTa IpUMe-
HEHUS KaK HayYHO-T€OPETUYECKUX 3HAHUMN, TaK U MPAKTUYECKUX HABBIKOB.

3. UHTepaKkTHBHBIE TeXHOJOIMHU — OpraHu3alus 00pa30BaTeIbHOIO Mpolecca, KOTopas npes-
110JIaraeT akTUBHOE U HEJMHENHOE B3aUMO/IEHCTBHUE BCEX YUACTHUKOB, JOCTHKEHHUE HA 3TOM OC-
HOBE JINYHOCTHO 3HAYMMOTI0 JJIsl HUX 00pa30BaTelbHOIO pe3ysbTara.

®opMbl YU4eOHBIX 3aHATHI C HCIOJIB30BAHNEM CIIENUATU3NPOBAHHBIX MHTEPAKTHBHBIX
TeXHOJIOTHI1:

Jlexuus «oOpaTHON CBA3M» — JIEKLIMUSI—TIPOBOKaLKs (M3J10KEHHE MaTepyalla C 3apaHee 3allaHu-
POBaHHBIMU OIIMOKaMHU), JIEKLIUA-0ece1a, IEKIUA-TUCKYCCUs, JIEKIUA-TIpecC-KOHPEepEHIIHSL.
CemMuHap-IUCKycCHs — KOJUIEKTUBHOE O0CYXI€HUE BOIIPOCOB, ITPOOJIEMBI, BbISIBIIEHUE MHEHU B
IpYyIIIE 110 TEME HAYYHOT'O MCCIIEA0BAaHUS CTYIEHTOB.

4. UndopManuOHHO-KOMMYHHKAIHOHHBbIE 00pa30BaTe/bHbIe TEXHOJIOTMH — OPTaHU3alNs
00pa3oBaTeNLHOrO MPOIiecca, OCHOBAHHAs HA IPUMEHEHUH ITPOrPAaMMHBIX Cpe/l U TEXHHUECKUX
CpeaCTB paboThI ¢ MH(OpPMaLIMEH IO TeME HayYHO-HCCIIEI0BATENbCKON pabOThI CTYAEHTOB.
®opMbl Y4eOHBIX 3aHATHI C HCI0JIB30BaHNEM HH(POPMAIIHOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOT U

Jlexuus-Bu3yanusanus — U3J0KEHUE COACPKAHMSI COIIPOBOXKIAETCS NPE3EHTaluel U BUIeOMa-
TepHUaJIoB 1o KypcaM «MaremaTuueckoe MojienupoBanue» u «KoMmproTepHoe MoieupoBa-
HUE.

6 YAEBHO-METOJNYECKOE OBECNEYEHUE CAMOCTOSITEJILHOM PABOTBI
OBYYAIOLIUXCS

[To nucrumuinae «MaTeMaTH4ecKoe MOJIETMPOBAaHUE)» MTPETYCMOTPEHA ayAUTOPHAS U BHEAYIU-
TOpHAasi CAaMOCTOATENIbHAsE paboTa 00yJaIOLINXCS.

AynuropHas caMOCTOsITeNIbHAs paboTa CTYIGHTOB IIPEANOoJIaraeT peleHue 3a1a4 Npy BhINOJIHE-
HUH KOJUJIOKBHYMa I10 TeMe J1abopaTOpHOi paboTHI.

Ilpumepnvie ayoumopnsvie KOa10KEUYMbl

Konnoksuym Ne 1. Ananuz mooenrupyemoui cucmemvl. Hughopmayuonnvle mooenu 0isi ONUCAHUSA
IKOHOMUUECKUX NPOYECCOB.

1.MCTOI[LI MMOCTPOCHUSA MOJCIIN MHOFOOTpaCHCBOﬁ 3KOHOMUKHM JIeOHThEBA.

2. Onucanue MOJIeNId B3aMMOJICHCTBHS B CHCTEME PeCypC-IOTPEOUTEb.




3. Mogenb crapeHus Mpou3BOCTBEHHBIX MOITHOCTEH.

4. DKOJIOr0-3KOHOMHUYECKasi MOJICNIb C YYETOM JAeMOrpadUueCKHUX MPOIECCOB.

5. [IpuHnuIeL, JIeXKanye B OCHOBE MOJICIIHM B3auMoieicTBUsI JlaHuecTepa.

Konnoxeuym Ne 2. [Ipumepol modeneii 05t onucauusi mexHoaio2u4eckux npoyeccos. ducnenmwiii
9KCNepuUMeHm.

1. Onpenenure, ¢ KAKUM YIJIOM CEKTOP TpeOYeTCs BhIpE3aTh U3 KPYIJIoro JUCTa
YKECTH TSI TIOTYYCHHSI TI0KAPHOTO BeIpa KOHMYECKOH (POPMBI C MAaKCUMATHHBIM
00BEMOM.

2. YncreHHbIe METOIBI IS alllPOKCUMAIINH, MHTEPIIOJISIIMKM M SKCTPATIOIAIUN (DYHKITHIA.

3. UucneHHoe UHTETpUpPOBaHHE.

4. Yucnennsle Metozpsl pemeHus OJY: cxema Diinepa.

5. Yucnennsle Meto bl cucteM pentenuss OJ1Y: cxema Pynre-KyTThl.

Konnoksuym Ne 3. Ilpumepol moodeneti 011 onucanus buonocuieckux npoyeccos. Qyenka npu-
200HOCMU CO30AHHOU MOOeNU, ee a0anmayusi U OYeHKa yYCmoudu8oCmu.

1. Co3paiiTe MHTEPAKTUBHYIO JUHAMHYECKYIO MOJIETh MEKBHIOBOM
KOHKYPEHIIMU JIBYX BHJIOB OaKTEpUH.

2. COSﬂaﬁTe HHTCPAKTUBHYIO JTUHAMUYICCKYIO MOICIIb OMOJIOTHYECKON CHCTEMBI
XHUOIHUK-KEPTBA».

3. [loctpoenue moneneit nemorpaduieckoro mpoiecca.

4. Mogenb 1i1o0anbHON KINMATHYECKON N3MEHUYUBOCTH.

5.Penienue 3a1a4m 0 KOHKYPEHIIMM BUJIOB C IPUMEHEHHEM nporpamMMmHoii cpeast MATLAB

Konnoksuym Ne 4. Ilocmpoernue, ocobenHocmu npumeHerus U COCMagieHus 102UCU4ecKUx mo-
oeinell.

1. IlpuMeHeHue TMHEHHOTO MPOTPAMMUPOBAHMSI B MATEMAaTHUYECKHX MOJIEIISIX ONTUMAIBLHOTO
IaHupoBaHusa. CUMIUIEKCHBIA METO/I.

2. . DKOHOMHKO-MaTeMaTHIECKHE MOACIN, CBOAUMBIC K TpaHCHOpTHOﬁ 3aaadc.

3. I[I/IHaMI/ILICCKOC nporpaMMHupOBaHuC U €ro NPUMCHCHHC.

4. MonenrpoBaHHUE MPOIIECCOB MAaCCOBOTO OOCITYKUBAHUS B 9KOHOMUYECKUX CUCTEMaX.

5. DnemMeHTHl TeOpHH MaccoBoro oocimyxkuBanusa. OcHoBHbIE MOHATHA. Kinaccudukanus cucrem
MaccoBoro o0ciyxuBanus. [TonsitTue MapkoBCKOro ciyyaifHOro mnpoiecca.

Konnoxeuym Ne 5. Cmoxacmuueckue u umMumayuornHvie MOOeuU.

1.Onpenenenue mwiomanau urypsl Merogom Monte-Kapio




2. Hanumure nporpaMmy, TeHEPUPYIOLTYIO CIy4alfHOE YHCIIO 110 3aKOHY
HOPMAJIbHOI'O PaclpeAeeHus INIOTHOCTH BEPOSITHOCTH.

3. Meronom Monrte-Kap:o onpenenuTe miomas, 3akII0YCHHYI0 MEXIY
rpa¢ukoM (PYHKIIMH U OKPYKHOCTBIO C IIEHTPOM B ToUKe (3; 3) u paguycom
R=3.

4, I/IMI/ITaHI/IOHHOC pEIICHUE 3ala4 MUHUMHU3alllX 3aTpar.

5. I/IMI/ITaHI/IOHHOC MOACIINPOBAHUEC IMTPONU3BOJACTBCHHBIX ITPOLCCCOB
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7 OHEHOYHBIE CPEJICTBA JIJISI IPOBEJIEHUS IIPOMEKYTOUYHOM ATTECTAIIAA

CTpyKTYypHBIH 3J1e-
PYKTYP [Tnarupyemblie pe3ynbTaThl
MEHT
0o0y4eHus
KOMIIETCHITNH

O1neHOYHBIC CPEACTBA

IIK-3 cnoco0HOCTH 000CHOBBIBATDH NMPUHUMAEMBIC IPOCKTHLIC PECIICHUN, OCYIIECTBJATH MOCTAHOBKY H BBLINNOJHATH IKCIICPUMEHTHI 110 IIPO-

BepKe MX KOPPEKTHOCTH U 3()(PeKTUBHOCTH

3uarth TEOPUI0 YHCICHHOTO 3KC-
MEPUMEHTa M KOMIIBIOTEP-
HOTO MOJICTTUPOBAHUS, €T0
0COOEHHOCTH

Hepeuenb meopemu4eCKux 60npocoé K IK3ameny.

1.

2.

[TpuBenute TpeOOBaHUS K IMPOIECCY MOACTUPOBAHUS TSl UCCIIEIOBAaTeNs U Kiaccuduka-
U MOJEIIEH.

UeMm anasioroBasi MoJiejib OTJIMYAETCS OT MaTeMaTudeckoii mojenu? [Ipoumttoctpupo-
BaTh CBOU JIOBOJIBI IPUMEPAMH.

UeMm anajioroBasi Mojiesib OTJIMYaeTCs OT (pu3mueckoit Mmoaenu? I[IpoumitocTpupoBarh
CBOM JIOBOJIbI IPUMEPAMH.

HazoBute u3BeCTHBIE MPUMEpPbl MOJCIMPOBAHUA C IENbI0 HcchenoBanus. Kak B 3Tux
YCIIOBUSAX 00CCIICUNBACTCS IKOHOMUYHOCTh ¥ TPATYKTHBHOCTH?

MosxHO 1M paccMaTpuBaTh CTYIACHUECKYIO JabopaTopHyl paboTy kak mojaens? Ecmu
HeT, To mouemy? Ecnu na, uto siBnsiercs opurunagom? Kakue pe3ynbTaThl, TOJTyYeHHBIS
Ha MOJIEJI MOKHO pacipOCTPaHUTh HA OPUTMHAJ, a KAaKUe HeT?

B GonpmmHCTBE TEXHOJOTUYECKUX PACUETOB CBOMCTB Ta30B MBI MCXOJIUM U3 MOJEIH
U7eaNbHOTO rasa, 3Has, YTO pealbHbIE Ta3bl MOXKHO OMHUCATh 0OJiee COBEPIIEHHBIMH MO-
JIeISIMU, HaIpUMEp MOJIeNb peanbHoro raza Baun - nep — Baanbca. O0bsicHUTE TOYeMy, U
B KaKHX CIIy4asiX 3TOTO JeNaTh OyAeT Helb3s?

[ToueMy HEKOTOpBIX JIOZEH MBI Ha3blBaeéM NparmMatukamu? PaccMoTpeTh moBeaeHUE
ATUX JIOJIEN C TOUKHU 3PEHUSI TEOPUU MOJECIUPOBAHUS.

Kaxkas u3 MaremMatnueckux MOeNIed MaTepruaTbHOTO 00BhEKTa OYIET CoAepKaTh OOJIbIIE
mapaMeTpoB: rpydasi Mojelb OYeHb CIOXKHOTO OOBEKTa WM OYeHb TOYHASI MOJEIh
CPaBHUTEIBHO MPOCTOTO O0BEKTA U TTOUEMY?

OOBIYHBIE AaCTPOHOMUYECKHUE SIBJICHUS MOTYT OBITH Mpe/ICKa3aHbl 3apaHee (3a MHOTO JIET
JI0 MX HACTYIUICHHS), a TOYHOE MpEeJCKa3aHue MOroAbl Ha 3aBTpPa, 3aTPYAHUTEIHHO U BO
MHOTHUX CITy4asiX SBIISETCS OUYeHb TPyOBIM, ToueMy?

10. HpI/IBe)II/ITe CBOM NPUMEPHLI ACTEPMUHHUPOBAHHBIX, CTOXACTUYECCKUX M CMCHIAHHBIX
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CTpyKTypHBIi 3J1€-
MEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OueHouHble CpeCTBA

MaTeMaTHYeCKUX MOJIeNIel U3 TOro, 4To Bbl y3HaIH B Byse.

11. Crnenuduueckue 0COOEHHOCTH MaTreMaTH4yecKux Mojenei. IloHsTHe mMareMaTHyecKoro
JIrOpUTMA.

12. Drambl MaTeMaTH4YeCKOro MoIeIpoBaHus. PaccMoTpeTs mpuMep ¢ peanusanueil OCHOB-
HBIX 3TaroB.

13. OcHOBHBIE OTIEpaLIMU HAJl MATEMATHYECKIMH MOJICIISIMU.

14. Tlouemy Moz€b HAa3bIBAIOT CUCTEMHBIM OTOOpa)KEHUEM OpUTHHaa?

15. B yem nposBASIOTCS TPYIHOCTH MOJIEIMPOBAHUS CIOXKHBIX cucteM? BpemeHHas acum-
MeTpHusl.

YmMmeTh

MPUMEHHUTH 3HAHHS K IPO-
CTEHIINM 3aJa4yaM, pacIo-
3HaBaTh A(p(EKTUBHOE pe-
meHue OoT HedPPeKTUBHO-
ro. IlpoBepka anekBaTHO-
CTH CO3JaHHOI MOJIEIH.

Ilpumepnsle npaxmuyecKkue 3a0anus

1.Kakomy MeTOy MareMaTH4ecKoro IporpaMMUPOBAHHS COOTBETCTBYET IIOCTAHOBKA 3aJa4uu:
Haiiti F(x) = max (cTx) npu ycnosun AX <B; X>0, X=(x1,...,xn) D, rne D - HekoTopoe MHO-
»)kecTBO R(n), KOTOpOE ABISIETCS KOHEYHBIM UM CYETHBIM

a. JIu"eitHoe MporpaMMHUpOBaHUE

b. HenuneitHoe nporpamMmmupoBaHue

c. KBanparuunoe nporpamMmmupoBaHue

d. luckpeTHoe nporpaMMHpOBaHUE

e. JluHaMuueckoe mporpaMMHpOBaHUE

2. CucreMa xapakTepHu3yeTcss HaIUYueM

a. KoMnoHeHTOB U cBsi3eil MeX 1y HUMH

b. KommnoHeHTOB, cBs3ei MeX Ty HUMH U TeTTH (PYHKITMOHUPOBAHHS

c. KomnoneHToB, mapameTpoB KOMIIOHEHTOB, CBS3€H, CTPYKTYpPHI, LIeTH (PYHKIIMOHUPOBAHHUS, 3a-
KOHOB, TIPABWJI ¥ oniepanyii QyHKIIMOHUPOBAHUS

Baagernb

CHOCOOHOCTBIO TPOBEJCHUS
YHUCJICHHOTO 3KCIIEPUMEHTa
U aHaJIHM3a Ha €ro OCHOBE,
OLIEHUBAaTh 3HAYMUMOCTb U
IIPAKTUYECKYIO TIPUTOJ1-

3aoanun na pewienus 3a0ay u3 00aacmu MoOEIUPOCAHUA.
[IpoBecTH YMCIEHHBIN YKCIIEPUMEHT, aHAJIM3 U Ha €r0 OCHOBE, OIIEHUTh 3HAYMMOCTh U MIPaKTH-
YECKYIO MPUTOTHOCTH TOJYICHHBIX PE3YJIbTATOB.
1. KonudecTBo cBeTa, MOTIONIAEMOTO IIPH MPOXOKICHUH Yepe3 CIIOM BOBI, TPOTOPIIHO-
HaJIbHO TOJIIIMHE CJI0Sl M KOJIMYECTBY CBETA, MAJal0IIero Ha MoBepxHocTh cios. [lpu
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CTpyKTypHBIi 3J1€-

[Tnanupyemsble pe3ynbTaThl

MEHT OueHouHbIE CpEeACTBA
00y4eHus
KOMIIETEHIINHU
HOCTh  TOJYYEHHBIX pe- MIPOXOXKICHUH Yepe3 CIIOU TOJIIHUHON 3 M IOTJIOIIAETCs MOJOBHHA MTEPBOHAYAIBHOTO KO-
3yJIbTAaTOB. nrnyecTBa cBera. Kakas yacTh epBOHAYAIbHOTO KOJMYECTBA CBETA IOMJIET 10 33 IaHHOMN

riryounsr =30 m? [locTpouTs rpaduk 3aBUCUMOCTH CBETOBON MHTEHCHBHOCTH OT Z.

2. CamoJeT IBMKETCs 1O MPSIMOM C TIOCTOSIHHOM CKOpOCThIO V. Ero mpecnenyet apyroi
CaMOJIET C MOCTOSIHHOM CKOPOCTHIO V,, B HAUaIbHBIH MOMEHT HaXOSIIUKCS HA PACCTOSI-
HUU & OT MIEPBOTO 0 MEPHEHAUKYIISIPY K €ro BekTopa ckopocTH. [Ipecneayromuii camo-
JIET TIOCTOSIHHO JIEP’KUT KypC Ha npecieayemoro. Haiitu ypaBHeHUE TUHUU ABUKCHUS
MpeCIeAYIONIEro CaMoJIeTa.

I_IHK-]. HCI0JIb3YA OCHOBHBIC 3AKOHBI €CTCCTBEHHOHAYYHBIX TUCIHUILJIMH B HpO(l)eCCHOHaJIbHOﬁ ACATECJIbHOCTH, IPUMEHATb METOABI MaTEM a-
MOACJIHMPOBAHUA, TCOPCTUICCKOI'O H SKCIICPUMECHTAJBHOI'O HCCJIACT0OBAHUA.

THYCCKOI'0 aHAJIN3a U

3HaTh

OCHOBHBIC OIIPpCACICHUA U
IIOHATHUA METOA0B MaTrcéma-
THUYCCKOI'0O aHalu3a U KOM-
INBOTCPHOTO MOACIUPOBA-
HHA.

Pemenue 3agau ynpaieHus ¢ IPUMEHEHUEM MOJEJIed U METOI0B IPUHATHS peIICHUH IIPU HEYEeTKOH
uHpopmanun. Heuetkoe monenuposanue B nporpammuoii cpene MATLAB (Fuzzy Logic Toolbox).
Pemenue 3aga4 onTUMHU3aLUY [IPU HEUETKOM OTHOLLEHUH NPEANIOYTEHNI Ha MHOXKECTBE ajIbTepHa-
THB.

Ilepeuenv meopemuueckux 60npocos K IK3AMeHy:

[Touemy oTiMuaeTcs MOJENb U IEUCTBUTEIBHOCTh. B ueM OCHOBHBIE pazmnyusi?

KoHe4uHOCTh, YIPOIIEHHOCTh, MPUOIMKEHHOCTh Moenel. KommbioTepHbie Moeny.
AJIEKBaTHOCTh, UICTUHHOCTD U JIOKHOCTL MOJEIIEH.

OCHOBHBIE CXOJICTBAa MEXIY MOJIETBI0O U JEHCTBUTEIBbHOCTHIO. IIprMepbl yCIOBHO MCTHHHBIX
MOJCTICH.

Junamuka monenei. Ix poxxnenue, pa3zsutre U cMepThb. [I0SICHUTH OT Uero 3To 3aBUCHT.
OOCynuTh pa3nuuus B MOJIENH, CBSI3aHHOW C JIOMIAbIO C TTO3UIIUUA KPECThsIHMHA, JKOKEesl, KaBa-
JIepUCTa, CKYJIBIITOPa, KOHEBOA, MTOBapa. 3amada 00CYKACHHS — WILTIOCTPAIIHS IIEIEBOTO XapaK-
Tepa MOJIEJIEN.

PaccmoTtpuTe Baiie 100MMOe CTUXOTBOPEHHE HITM TIECHIO KaK MOJIEb ACHCTBUTEIHLHOCTH. UTO B
9TOM MOJIEITH UICTHHHO, a YTO JIOKHO?

OO6cynuTh peanbHbIe U A0CTPAKTHBIEC ACTIEKTHI TIOPOKHBIX 3HAKOB U KapThl MECTHOCTH, T.€. MOJIe-
JIeH yCIIOBHOTO TIOT00MSI.
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CTpyKTypHBIi 3J1€-
MEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OueHouHble CpeCTBA

Ecnu ycnoBHoe mojgoOue mojenel onpeaensieTcsl CorjlalleHueM, TO YeM OrpaHuyYeHa cBoOoja
BbIOOpa MOjIeNIel yCIOBHOTO 1M0100us?

DKCTpaceHc, Jenas Macchl pyKkamMu, CHUMaeT 00JIb y MaldeHTa U 0OBSICHSSI 3TO B3aUMOJICHCTBUEM
CBOErO M manuenTa ouonois. O6cynuTe COOTHOIIEHUE aIe€KBATHOCTH, JIOKHOCTH M UCTHHHOCTH
MOJIEJIU, IPEAJIOKEHHOM SIKCTPACEHCOM.

ANXMMUKH YTBEP>KJaJIM, YTO IEPBOOCHOBA BCEX BEILEH B MPUPOJE — BOJA, OTOHb U 30510TO. B
CBOUX TPYyJax OHU MPHU 3TOM CJEJIaIl HEMAJIO OTKPBITHI, HAIIPUMED, BbLACIINUIN PTYTh U HAYy4YH-
JIUCh TI0JIy4aTh P APYTUX IOJIE3HBIX BEIIECTB, KOTOPBIMU JIFOJH ITOJIB3YIOTCA A0 cux mop. ITo-
Yemy IpH JOKHOCTH IPEANOCHUIOK UM YAAJIOCh OJIYYUTh MOJE3HbIE OTKPBITUS?

Opanny3ckuii ecrectBoucnbiTaTens C.KapHo paccmaTpuBan mpolecchl, TPOUCXOASIINE B Ma-
IIMHE, KaK C)KAaTHe, PAaCIIMPEHHE U TEUCHUE «TEIUIOBOM KUIKOCTU». TeIIOBbIE MPOLECCH OH
CBSI3bIBAJI C THIPOMEXAHUYECKUMHU TEYEHUSIMHU C ydacTueM Teruiopoaa. [louemy oH cMmor co3narth
Ir€HUAIbHYIO TEOPUIO TEIUIOBBIX MPOLECCOB, KOTOpask JEXKHUT B OCHOBE COBPEMEHHON TE€PMOJIU-
HaMUKHU?

YmMmeThb

INPpUMCHATH OCHOBHBIC 34a-
KOHBI €CTCCTBCHHOHAY4-
HBbIX AOUCHMIIINH, HCIIOJIb-
30BaTb MCETOJblI MaTc€MaTH-
YCCKOro aHajimi3a M MOJC-
JIUpOBaHUsA B TCOPECTHUYC-
CKOM U 3KCIICPUMCHTAJIb-
HOM HCCJICIJOBaHWU.

Ilpumepnvle npakmuyeckue 3a0anus

1.Kakyro MOJIe71b MOYKHO MCIIOJB30BATh JIJIsl PEIICHUS 33/1a4d B CIIEIYIOIIEH TOCTAHOBKE: HANTH
3HAYEHUS MEPEMEHHBIX X 1,..., XN , JOCTABJIAIOIINE ONITUMYM 33/1aHHOM TMHEHHOH (HOpMBI TTpU
BBITIOJIHEHUH CHCTEMbI OTPAaHUYEHUH, TIPEICTABIISIONINX TaK)Ke TUHEHHBIE (POPMBI

a. CuMIeKc-MeTo

b. MeTon BeTBei U rpaHuI]

¢. Merox MHOXkUTENEH Jlarpanika

2. Kakoe u3 cneayrommx yTBepKIeHn 0 (GOpMYITUPOBKE JBONCTBEHHBIX 3a/1a4 SIBIISIETCS HEBEP-
HBIM?

a. Ecniu ipsiMast 3a1ada siBIisieTCsl 3a7ja9eii MaKCMMHU3AIuH, TO TBOMCTBEHHAS 3a/1a4a OyieT 3a1a-
4eii MUHUMU3alluK U Ha000pOoT;

b. 3HaKu HEPABEHCTB B OTPAaHUUYEHUSAX JBONCTBEHHOM 3aja4l H3MEHSIOTCSI HA OOpaTHBIC,

c. JIBolicTBEHHas 3a/1a4a K IBOMCTBEHHOM SIBIISIETCS IPSIMON;

d. Ecnu psimast 3ay1aua MMEET peleHre, To TBOMCTBEHHAs 3a7a4a MOXKET U HE UMETh PEIICHMSI.

Baangernb

criocobamu YMEHUSIMU

3aoanua na pewienus 3a0au u3 001acmu MoOOeAUPOCAHUS.
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CTpyKTypHBIi 3J1€-
MEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OueHouHble CpeCTBA

HOPUMEHITH  COBPEMEHHOC
porpaMMHOe oOecrieueHue
UL 33724 MOJCITHPOBAHUS
B npodeccHoHaIbHON Jiesi-
TEbHOCTH.

HUcnonb3ys naker Matlab mis pemenns 61nonornyeckix, MaKpOIKOHOMHYECKHX U MUKPOIKOHO-
MHYECKHX 3a/1a4.

[Toctpouts cuctemy nuddepeHanbHbIX YPaBHEHUN ONMCHIBAIOIIUX U3MEHEHUE YMCIICH-
HOCTH TIONYJISALIMM BOJIKOB, JIMC M 3aMIIeB, UCHBITHIBAIOIIUX BHYTPUBUAOBYI0 U MEKBHUIOBYIO
00pb0y 3a pecypchl. HailTu yncieHHyr0 3aBUCUMOCTh U3MEHEHUS! KOJIMYECTBA BOJIKOB, KOJIMYE-
CTBa JINC U KOJIMYECTBA 3aMLIEB CO BPEMEHEM, PEUIUB IOJIYYEHHYIO CHCTEMY METOAOM PyHre —
Kytth! 4 nopsiaxa. Iloctpouts rpaduk 3aBUCMMOCTH KOJIMYECTBA BOJIKOB, KOJMYECTBA JIMC U KO-
JIMYECTBA 3alilleB OT BpeMeHH M rpaduk (a30BOH TPACKTOPUHU JAHHOW JMHAMHYECKOW CHCTEMBI
(B mpocTpancTse). [Ipu BbIBOJIE ypaBHEHUI MaTeMaTUYeCKOM MOJIENIN yUECTh:

1. IIpu OTCYTCTBUM BHYTPHUBUIOBOU W MEKBUIOBOM KOHKYPEHIIMHM YUCICHHOCTH U30JUPO-
BaHHOW MOMYJSIIUU 3aiIIeB BO3PACTAET, a U30JUPOBAHHBIX MOMYIAINNA BOJIKOB U JIUC YOBI-
BaeT. CKOpOCTh M3MEHEHHS MPOMOPIHMOHATBFHA YUCIEHHOCTH TOMYSLIUA B TEKYIIUA MO-
MEHT BpeMeHH (K03 PHUIIMEHTHI TPOITOPIIMOHAIIBHOCTH JIJIs 3al1IeB, BOJKOB U JIUC MPUHSATH
paBubiMu 0,3, 0,04 u 0,01 cOOTBETCTBEHHO);

2. T1pu B3auMOJICHICTBUY 3alIICB C BOJKAMH YHCICHHOCTD 3aiIIeB YOBIBACT, 2 YUCICHHOCTh
BOJIKOB BO3PAcCTaeT CO CKOPOCTHIO MPOMOPIMOHAILHON KOJMYECTBY BCTPEY 3aMICB C BOJI-
KamH (TIPUHSTH 32 MPOU3BEACHNE YHCICHHOCTEH 3alilIeB U BOJIKOB B TEKYIIIUl MOMEHT Bpe-

MEHHU, KOIPPHUIIMEHTH MPOMOPIHMOHATFHOCTH JJI 3aMIIEB UM BOJKOB MPUHSITH PaBHBIMU
0,04);
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0) Ilopsiiok mpoBegeHUs MPOMEKYTOUYHOM ATTECTAIUM, IOKA3ATe/IM U KPUTEPHH OlleHUBA-
HHS:

[TpomexyTouHas aTTecTalys Mo TUCHUILUINHE «MarteMaTnieckoe MOJIeIMpPOBaHNEY BKIIIOUAET
TEOPETUYECKHE BOTPOCHI, O3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00yUYarOIIMMUCS 3HAHUM, 1
MPAKTUYECKHE 3a/IaHUs, BBIABIIAIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUM, TPO-
BOIUTCS B (hopMe 3K3aMeHa.

DK3aMeH M0 JUCIHUILIUHE POBOIUTCS B YCTHOU (hopMe IO SK3aMEHAIIMOHHBIM OMIeTaM, Kax-
JIBIA M3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKHUX BOIIPOCA U OJTHO MPAKTUYECKOE 3a/1aHUE.
IToka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OIEHKY «OTJHYHO» (5 0aUTOB) — 00yUYaIONIHIICS IEMOHCTPUPYET BBICOKUN YPOBEHB cop-
MHUPOBAHHOCTH KOMITETEHI[UI, BCECTOPOHHEE, CUCTEMATUYECKOE U TITyOOKOe 3HAaHUE Y4eOHOTro
Marepuaia, CBOOOIHO BBIMOIHAET MPAKTHUECKUE 3a/1aHuUs], CBOOOIHO ONEPUPYET 3HAHUSIMH,
YMEHUSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CII0)KHOCTH.

— Ha OLICHKY «Xopouio» (4 6amia) — 00yJaromuiicst IEMOHCTPUPYET CPEIHHIA YPOBEHb CHOPMHU-
POBAHHOCTH KOMIIETEHIIUI: OCHOBHBIC 3HAHHUS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS HE3HAUU-
TEJIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYAHECHUS IPU aHATUTUIECKUX ONEPaIHsX, IIEPEeHOCEe 3HAHUI
¥ YMEHUI Ha HOBbIC, HECTaHAapTHBIC CUTYAIUH.

— Ha OLIEHKY «yA0BJeTBOPHUTEIbHO» (3 Oaia) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATHI IOMYCKAIOTCA
OIIMOKH, TIPOSIBIISIETCS] OTCYTCTBUE OT/ACIBHBIX 3HAHUH, YMEHUI, HABBIKOB, O0YJaIOIIUIICS HC-
IBITHIBACT 3HAUYUTEIbHBIC 3aTPYAHEHUS [IPH ONIEPUPOBAHUY 3HAHUSIMHA U YMEHUSMU MIPH UX TIe-
peHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 6aia) — 00ydaromuics AeMOHCTPUPYET 3HAHUS HE
6osee 20% TeOpeTHUECKOTO MaTepHalia, JOMYCKAaeT CYIIECTBEHHbIE OIMOKH, HE MOXKET MOKa-
3aTh UHTEJUIEKTYyalbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYI0BJIeTBOPUTEJIbHO» (1 06aT) — 00yJaronuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIIPOU3BEIEHUS U 00BSICHEHUS MH(DOPMAIIMH, HE MOXKET M0Ka3aTh MHTEIJIEKTYallb-
HbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

8 YYEBHO-METOJINYECKOE U UHOOPMAIIMOHHOE OBECIEYEHUE
JUCHUILIMHBI (MOLYJIS)

a) OcHoBHasi IMTEpPaTYpA:

1. MopeaupoBanue cucrem: [Togxoasr u metossl: yauebnoe nocoodue / B.H. Bonkosa, I'.B.
I'openosa, B.H. Ko3no u 1p. ; MunucrepctBo oopa3oBanus U Hayku Poccuiickoit
®enepanun, Cankr-IlerepOyprckuii rocy1apcTBEHHbINH OJTUTEXHUYECKUN YHUBEPCUTET.

- CII6: U3parensctBo [lonu-texunueckoro ynusepcutera, 2013. - 568 c.

0) JomosiHuTeILHAS JIUTEPaTypa:

2. boes, B./l. Komnsroteproe monenuposanue : kypc / B.JI. boes, P.I1. Ceinuenxo. - M. : Un-
TepHeT-YHuBepcuter Mapopmanmonnsix TexHonornid, 2010. - 455 c. [DnekTpoHHEIH pe-
cypc]. - URL.: https://avidreaders.ru/download/kompyuternoe-modelirovanie-

si.htm|?f=pdf

B) MeTtoanueckue yKazaHusi:

1. SumxoB .M. KoMmbproTepHOE MOJIETUPOBAHUE: METOIUYCCKIE YKa3aHUS JIJIs CaMo-
CTOATENbHOU paboThl cTyneHToB crnernuanbHocTu 230105, Hanpasnenus 230100 Bcex dhopm
oOyuenusi. Marautoropck: M3a-Bo Marauroropck. rocys. TexH. ya-T1a, 2012. - 20 c.

2. SuuxoB U.M., Unbuna E.A. KomnbroTepHOEe MOJEIMPOBAHUE : METOJNYECKUE YKa-
3aHUS K T1a0OpaTopHBIM paboTaM Mo aucuuIuinHe «KoMIbploTepHOe MOAETUPOBAHUE) TS CTY-
nenroB HampasieHust 230100.62 «MHpopmaTuka M BBIMUCIUTEIbHAs TEXHUKa». MarHuro-
ropck: M3a-Bo Marauroropck. roc. TexH. yH-ta uMm. [.M1.Hocosa, 2014. 16 c.
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https://avidreaders.ru/download/kompyuternoe-modelirovanie-si.html?f=pdf
https://avidreaders.ru/download/kompyuternoe-modelirovanie-si.html?f=pdf

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIpoepammnoe obecneuenue. TUNEH3MOHHOE TIPOTPAMMHOE 00ECTICUCHHE: OTIepaIlMOHHAs CUCTE-
Ma,; O(bI/ICHBIe HpOI‘paMMH; MATEMATUYCCKHUC ITIaKCT, CTATUCTUYCCKUC IIaKCThI, yCTaHOBJIeHHBIe Ha
KaXJIOM MEPCOHAIIbHOM KOMIBbIOTEPE BhIUUCIuTENbHOTO HieHTpa @I'BOY BIIO «MI'TVY ».
[lepeueHb NMIIEH3MOHHOTO MPOrPaMMHOI0 00ECIIEYEHHUS 110 CChUIKE:
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/Allltems.aspx?RootFolder=%2FS
hared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%
D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%
D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%2
02020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%B
B%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20201
9%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D
0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabld=Rib
bon.Document&VisibiIitvCuontext:WSSTabPersistence .
OOUILIMAJIBHBIE CAUTHI ITPOMBIINIJIEHHBIX ITPEAITPUATN U
OPFAHI/ISALII/Iﬁ: HTTP://WWW.MMK.RU,
HTTP://WWW.CREDITURAL.RU, HTTP:// WWW.MAGTU.RU,
HTTP://WWW.GKS.RU U1 T.I1.; PABPABOTUUKOB ITPOI' PAMMHbIX
I[MPOAYKTOB: HTTP://WWW.STATSOFT.RU,
HTTP://WWW.MICROSOFT.COM, HTTP:// WWW.PTC.COM U T.IT;
CAWTBI IABOPATOPUN KOMITBIOTEPHOU I'PA®UKU

HTTP://GRAPHICS.CS.MSU.RU , HTTP://CGM.GRAPHICON.RU.
9 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOYJIsST)

MaTepI/IaJ'[I)HO-TGXHI/I‘IGCKOG obOecreyeHme JUCHHUIIJIMHBI BKIIIOYACT:

Tun u na3panue AyAUTOPpUHA

OcHaluenue ayuTopun

JlexuronHas ayauropus

MynbTUMeIMITHBIE CPEACTBA XPAHEHHUS, IEPEAAYN U
IpeJicTaBiIeHUs] UHPpOpMaLuu

KoMmnbroTepHslil Ki1ace

I[TepconanbHbie kKommbloTepbl ¢ makerom Office, Brixomom
B VIHTEpHET U C 1OCTYNOM B 3JIEKTPOHHYIO HH(OpMaIIK-
OHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA

Aynuropuu IJig CaMOCTOSITENbHOM
pabOThI: KOMITBIOTEPHBIE KIIACCHI;
YUTAIBHBIE 3aJ1bI OUOJINOTEKH

Bcee xnaccsl YUT n ACY ¢ nepcoHalbHBIMU KOMIIBIOTE-
pamu, BBIXOJOM B MIHTEpHET U ¢ JOCTYIIOM B JJIEKTPOH-
HYI0 HH(POPMAaLMOHHO-00pa30BaTeIbHYIO Cpely YHUBEP-
cuTera

AyauTopuii yIsl TPYNIOBBIX U HH-
JUBHUIyaJIbHBIX KOHCYJIbTALIHM, Te-
KYIIEro KOHTPOJIA U MPOMEXKYTOU-
HOM aTTecTaluu

Ayn. 282 u knaccel YUT u ACY

ITomemenus st cCaMOCTOATENBHOM
paboThl 00yJarONTUXCsl, OCHAIIEH-
HBIX KOMITIBFOTEPHOUN TEXHUKOU €
BO3MOXHOCTBIO TIOJIKJIFOUECHHS K
cetu «/HTepHET» U HAIUYUEM J0-
CTyMa B JIEKTPOHHYIO HH(pOpMa-
[IMOHHO-00Pa30BaTEIbHYIO CPENY
OpraHu3aIu

Knaccet YUT u ACY

[TomemnieHns U1 XpaHEHHUS U TIPO-
(HIaKTHIECKOTO 00CTYKUBAHUS

LlenTp mHMOPMAITMOHHBIX TEXHOJIOTUH — aya. 379
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http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://sps.vuz.magtu.ru/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2FShared%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%202019%D0%B3%2F%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%9F%D0%9E&InitialTabId=Ribbon.Document&VisibilityContext=WSSTabPersistence
http://www.mmk.ru/
http://www.creditural.ru/
http://www.magtu.ru/
http://www.gks.ru/
http://www.statsoft.ru/
http://www.microsoft.com/
http://www.ptc.com/
http://graphics.cs.msu.ru/
http://cgm.graphicon.ru/

Tun u Ha3BaHKE ayTUTOPUU

OcHallleHue ayaAuToOpuun

y4eOHOTr0 000pYy1I0BaHHS
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