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BBEOEHUE

B coBpeMeHHBIX YCIOBHSAX MPAKTUYECKH BO BCEX OOJIACTAX ACATEIBHOCTH
HCClIeIoBaTeN U pa3pabOTYMKU HE 00XOAATCS 0€3 MOCTPOCHUSI MaTeMaTHYECKOM
MOJIeNI 00BEKTA, SABJICHHUS WM IIpoIiecca.

K HacrosmeMy BpeMeHH CYIIECTBEHHBIE PE3YIbTATHI MOJYYEHBI B 001acTH
MaTeMaTHYECKOI0 MOJICTUPOBaHMs (U3UIECKUX IMPOIECCOB, B YaCTHOCTH, B 00-
JACTH MEXAHUKH CIUIOLIHOW CPEJIbI.

OCHOBHBIMU >TallaMUd MaTEMaTUYECKOTO0 MOJICTIUPOBAHUSA SIBJISIOTCS Clie-
TYIOIIUE TIATh 3TaIoB.

Co3zdanue kauecmaennou modeau. Ha 3Tom 3Tarne BBIACHIETCSA XapakTep 3a-
KOHOB U CBSI3€H, JEHUCTBYIOIIMX B cUCTeME. B 3aBUCHMOCTH OT MPUPOILI MOJIEITH-
pyeMoro oO0bEeKTa WU SIBJICHUS 9TU 3aKOHBI MOTYT OBITh (PU3MYECKUMH, XUMUYE-
CKMMH, OMOJOTUYECKUMH, YIKOHOMUYECKUMU. 3ajlaya MOJCIUPOBAHUS — BBISIBUTH
TJIaBHBIC, XapaKTEpPHbIE YEPThI SBJICHUS WIH MPOIECCa, €ro ONpeestoe 0co-
o6ennoctH. [IpuMeHUTENHHO K HUCCIe0BaHNUIO (U3UUYECKUX SBICHUI cO3aHue Ka-
YECTBEHHOW MOAENH — 3T0 (OpPMYJIHpPOBKa (HU3UUYECKUX 3aKOHOMEPHOCTEH sBIe-
HUSI WJIK TIpOIecca Ha OCHOBAHUHU SKCIIEPUMEHTA M HAOIIOICHUH.

Coszoanue mamemamuueckoi mooenu (IOCTAHOBKA MaTeMaTHYECKOW 3aja-
un). Ecam mMaTemaTudeckass MOJCIb ONMKCHIBACTCS HEKOTOPBHIMU YPaBHCHHUSIMH, TO
Takas MOJIeJIb Ha3bIBa€TCs JiIeTepMUHHUpOoBaHHOW. Hampumep, paccMoTpeHHBIE B
Kypce MaTeMaTH4ecKol (M3UKH HayadbHO-KpPaeBbIe 3aJjauM SBIISIOTCS TPUMEpPaMHU
JIETepPMUHUPOBAHHBIX TU(depeHnnanbHbpIX Mojenaeld. Ha aTom aTame BBIICISIOT
HauboJee cynecTBeHHbIC (haKTOpPHI (ITapaMeTphl, IEPEMEHHBIC) XapaKTePU3YIOIIHE
OOBEKT WM sIBJICHHE. Ba)KHBIM MPUHITUIIOM MPU STOM SBIISIETCS CIICTYIONINNA: €CITH
B CHUCTEME JCHCTBYET HECKOJILKO (haKTOPOB OJTHOTO MOPSIKa 3HAYUMOCTH, TO BCE
OHM JIOJKHBI OBITh YYTEHBI WJIM Bce oTOpormieHsl. Kpome Toro, Ha sTane Marema-
TUYECKOW IMOCTAHOBKH JOJDKHBI OBITH BBISBIICHBI JOIMOJHUTEIBHBIC yCIOBUS (Ha-
YaJibHbIC, TPAHUYHBIC, YCIOBHS COMPSDIKEHUS M T.J.), KOTOPHIM JOJKHBI YIOBIIE-
TBOPSITb OCHOBHBIE MTOKA3aTEIU MOJIEIH.

Crnenyrwomuid stan — uzyueHue mamemamudeckou moodeau. Ha 3ToMm stame
MPOBOJIAT MaTeMaTHYeCKOe 0OOCHOBAHHUE MOJENH, UCCIEIOBAHUE €€ BHYTPEHHEU
HETPOTUBOPEUYUBOCTU. [IpoBOAST 000CHOBaHME KOPPEKTHOCTH (DYHKIIMOHAIBHBIX
CBSI3€M M YPaBHEHUN MpeLIaracMon MOJIENIH. BBINOIHIIOT 10Ka3aTeNIbCTBO TEOPEM
CYIIIECTBOBaHMUS, €AMHCTBEHHOCTH U YCTOMYMBOCTHU pelieHus. M3yuenue monaenu
MpEJIoaracT €e KaueCTBEHHOE uccieaoBanue. [Ipu 3TOM BBIACHSIOT MOBEICHUE
MOJICJIM B MPOCTEUITNX, KpaWHUX M MPEACIbHBIX CUTYyalHsIX. BaxkHOW 0coOOeHHO-
CTBI0O MAaTEMaTHYECKON MOJIEIHU SBJISIETCS BO3MOXHOCTh €€ YHMCIICHHOTO HCCIE0-
BaHUsA (KOMIIBIOTEPHOIO 3KCIEpUMEHTa). YHCICHHOE HMCCACI0BAHUE C HCIOJIb30-
BanueM DBM TpeOyer:

— pazpaboTka alropuTMma,;
— pa3paboTKa YMCICHHBIX METOJOB HCCIEA0BaHUsA Mojaeau (pa3pabaThiBacMbIe
METObl JOJKHBI OBITh JOCTATOYHO OOIIMMHU — MPUTOJHBIMU JIJIsi UCCIIeI0Ba-
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HUS MaTeMaTHYECKUX MOJIeJied JTOCTaTOYHO IHIMPOKOro Kiacca, U alropuT-
MUYHBIMH — 00ECIICUNBAIOIIIMMH AaBTOMATH3AIMIO BEIYUCIICHUH);
— CO3JIaHUE U pean3anus nporpammsl g OBM;
— TECTUPOBAHUE MPOTPAMMEI,
— TMPOBEJICHHE PACUETOB;
— aHanu3 pe3yibTaToB.
KoMIBIOTEpHBII 3KCTIEPUMEHT 110 CPABHEHHUIO C JIA0OpaTOPHBIM (HATYpPHBIM) 3KC-
MEPUMEHTOM KOMITBIOTEPHBIN SKCIEPUMEHT JIelIeBie, 0e30macHel, MOXKEeT MpOBO-
JTUTBCS B TE€X CllydasX, KOrja jJabopaTOpHBIN SKCIEPUMEHT NMPUHIMIHAIBHO He-
BO3MOYEH.

OuepeHOM 3Tanm MOJICTUPOBAHUS — HOAYUEHUE pPe3VIbmamos U ux uHmep-
npemayusi. Ha 3TOM 3Tamne BBIMOJHSIOT CUCTEMY BBIYMCIUTEIIBHBIX YKCIIEPUMEH-
TOB, COTIOCTABJISIOT MOJYYEHHBIE HA MOJCNIM JIaHHbIC C pe3yJbTaTaMH KauyeCTBEH-
HOTO aHajJu3a, HATYPHOTO IKCIEPUMEHTA U JAaHHBIMH, MOJIYYCHHBIMHU C MTOMOIIBIO
JIPYTUX MOJENIed W YUCICHHBIX METOAOB. B pesynbrare MpoBOAST yTOUHEHHE U
MOAU(DUKAIIUIO MOJICNIA U METOJIOB €€ UCCIIeIOBAHUSI.

KoHeuHbIM 3TanoM MaTeMaTU4eCKOro MOJETUPOBAHUS SIBISETCS UCHONb30-
ganue nonyyeHHvix pe3yaibmamos. Ha 3ToM 3Tamne BBINOJIHSAIOT MpeACKa3aHue HO-
BBIX SIBJICHUH U 3aKOHOMEPHOCTEH.

«MareMaTnieckoe MOJEIHPOBaHUE (U3MYECKUX TPOIECCOB» — AHUCIIHI-
JMHA TI0 BBIOOPY MpodeccuoHanbHOTro nuKia aucuuruivH Hanpasienus 010400 —
«IIpuknagnas MaTeMaTuka U UHQOpMaTHKa».

bakanaBp B o0nacTv MpUKIATHON MaTEMATUKH MPU PEUICHUH Pa3IAYHBIX
3a/1ay, IPEk/Ie BCET0 CTAIIKMBAETCS C HEOOXOAMMOCThIO MAaTEMaTUYECKOI0 MOJIe-
JUPOBAHUS M3ydaemoro mpoiiecca. Jljis 3Toro HEOOX0AMMO 3HaHUE (PU3MUECKOU
CYIIIHOCTU 00BEKTA UCCIICIOBAHMUS.

B kypce uznaraiorcsi MaTeMaTHYECKHE MOJIETM OCHOBHBIX pa3/ieioB MeXa-
HUKU CIUIOILIHBIX CPEJl, TEINIOMACCONEPEHOCa, IIECKTPOAMHAMUKY U JIP.

[lenp kypca — BbIpabOTaTh YMEHUE CTPOUTH MAaTEMATHYECKUE MOJIETU UC-
ClielyeMbIX OOBEKTOB M pelllaTh MOCTABJICHHBIC 3aJa4l C MOMOIIbIO PAa3TUYHBIX
MaTeMaTUYECKUX METOJIOB.

W3y4yeHne AUCHMIUITMHBI OMHUPAETCS HA KypChl MaTeMaTHYECKOTO aHau3a,
nuddepeHnanbHbIX YpaBHEHUHM, YPaBHEHU MAaTEMAaTUYECKON (PUBHKHU.

B pe3ynbrare u3yueHusi JaHHOTO Kypca CTYJEHT JOJIKEH |

1. 3HaTh OCHOBHBIC MOJICJIM MEXAHUKHU CIUIOIIHOW CPEIbI.

2. YMeTh BBIOMpaTh U MOAM(PUIIMPOBATH MOJEIU JUIsi KOHKPETHBIX CUTYa-
U JBUKCHUS CPE.

3. Peanu3oBbIBaTh YMCICHHBINH aHAIW3 MAaTeMAaTUYECKUX Mojenei (usuye-
CKHMX mpoiieccoB Ha OBM.

BaxxHoil coctaBmsitonieit yriayoieHus 3HaHUW W TPUOOPETeHUs] TTpaKTHye-
CKOT'O OINbITAa PENICHUsI COOTBETCTBYIOIIMX 3a/iau SIBJISETCS KypcoBas paboTa mo
Kypcy «MaTemMaTu4ecKoe MOJIETUPOBAaHNE (PUBHUUECKUX TTPOIIECCOBY.



1. UENX U 3AAA4U BbINONHEHUA
KYPCOBOU PABOTbI

KypcoBas paGoTa siBJisIeTCSl 3TallOM M3Y4Y€HHUs AUCIHUIUIMHBI «MaTematuue-

CKO€ MOJIETTUpPOBaHUE (PU3NUECKUX MPOIECCOB». Brinmomnenue paboTel mpecienyer

CJIEAYIOIIME LIEIIN:

— pacLIMpEHHE U 3aKpEILUICHUE 3HAaHUM 110 KypCy;

— yrayOJieHHOE OCBOCHHUE OTAENBbHBIX Pa3/Ie]IOB MOJIEEH CIUIONIHON CPEJIbl;

— pa3BUTHE YMEHHUA pabOTaTh CO CHEHUAIM3UPOBAHHONW Yy4€OHON M HAy4YHOU Ju-
TepaTypou;

— TpuOOpEeTEeHHE HaBBIKOB CAMOCTOATEIILHONW HAyUYHOU PabOTHI;

— TOJy4Y€HHUE OmNbITa 0TOOpa M aHalIM3a MaTeMaTHYEeCKUX MOJIeJeil, OMuChIBato-
IIUX KOHKpPETHbIE (PU3UUECKUE MTPOIIECCHI;

— 3aKperUICHHE HABBIKOB Pa3pa0OTKH MPUKIAIHBIX MPOrpaMM pELISHUsS] WHKE-
HEPHBIX U UCCIIEA0BATEIbCKHUX 33/1a4;

— OCBOCHME JJIEMEHTOB aHaJN3a MOJTYYEHHBIX AHATUTUYECKUX U YHCICHHBIX pe-
IIEHUH C UCTIOIB30BaHUEM MOJIEIEH, OMUCHIBAIOIMINX (DU3UUECKUE TTPOIIECCHI.

2. OCHOBHbIE TPEBOBAHUA
K KYPCOBOU PABOTE

2.1. TEMATUKA KYPCOBOU PABOTbI

TemaTuka KypcoBBIX pabOT JAOKHA COOTBETCTBOBATH MPOQPUIIO CHEIUATb-
HOCTH, OTpa)kaTh aKTyaJbHbl€ MOTPEOHOCTH TEOPUU M MPAKTUKH HCIIOIb30BAHUS
MojieNiel BMXKEHMsSI CIUIOLIHOM Cpeibl U OINpeeNnsieTcs pyKOBOAUTENeM padoThI.
CryzneHTaM, aKTHMBHO Y4YaCTBYIOIIMM B BBIIIOJHEHUU TOCOIOUKETHBIX M XO340r0-
BopHbIXx HHMP, pexomenayercs Bblgaya TE€M, COOTBETCTBYIOIIHUX HMX HCCIENOBA-
TenabcKoil pabore. Tembl KypcoBbIX padOT MOIYT, B YAaCTHOCTH, OTpa)aTh clie-
JYIOIIIME HAMPABIEHUS UCCIEI0BAHUM U pPa3padOTOK:

1. OOrekaHue UMIMHAPA MOCTYNATEIbHBIM MOTOKOM HUACAIBHON HECKUMAEMOUN
KUJKOCTH.

2. OOtexanue cdepbl MMOCTYMATEIbHBIM IMOTOKOM HACATBHOW HEC)KUMAEMOU

KUJKOCTH.

Teuenne Kyarra.

Teuenue Ilyazeis.

JlamuHapHbIe U TYpOYJICHTHBIC TEUCHUSI.

OOTexaHue TUIACTUHKU TTOTOKOM BA3KOM KHUJAKOCTH.

3anaun 0 QUIBTPAMOHHBIX TEUEHHUAX, ONMHUCHIBAEMbIX ypaBHeHHeM Jlammaca.

@unpTpanus rasa.

JIBymepHbie (GUIbTPALIMIOHHBIE TEUECHHUS.

[locTynaTenbHbI MOTOK XUJAKOCTH B MPUCYTCTBUM KPYIJIOTO MPOHULIAEMOTO

LUJIMHAPA.

NOo kW

© oo
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3anaya o IByMEpHOU HaropHOU (hUIbTpaAI[UU B CKBaXKHHE.

3ajaya CTaTUKH YIIPYroro Tejia B CMEIICHUSX.

3ajaya CTaTUKU YIIPYroro Tella B HAMPSKEHUSIX.

Pemenue 3agaun ynpyroro paBHOBECHSI TOHKOM TUJIACTHHBL.

YpaBHEHHsI TIIIACTHYECKOTO COCTOSHUSA. MexXaHW4YecKrne CBOMCTBA TBEPABIX
TelL

YcnoBus ynpouHeHus. Moaenu 1miacTu4ecKoro TeYeHHUS.

VYpaBHEHHS yNpyro — MJIaCTUYECKOTO PaBHOBECHS.

3ajayda yrnpyro—IuiacTH4ecKOro KpyudeHHe CTEPKHSI KPYrOBOI'O CEUCHHS.
Mopenu penakcauuu U MoA3y4ecTH.

3aayu 0 pacrpoOCTPAHEHUH BOJIH B JUCIIEPTUPYIOUIUX CPEeaaXx.

3agaya 0 pacCesiHUU IIOCKUX 3BYKOBBIX BOJIH YIPYTUM LIUIUHIPOM.

3azaya 0 pacCesHUU LWIMHAPUYECKUX 3BYKOBBIX BOJIH YIIPYTUM LIUJIUHIPOM.
3anada o paccesHuM chepruueCKUX 3BYKOBBIX BOJH YIIPYTUM ITUITUHIPOM.
3agaya 0 U3JIyYEHUE [IUINHIPOM 3BYKOBBIX BOJIH.

OTpakeHue U MPOX0KACHUE BOJIH B CIOUCTBIX CPEax.

Judpakius 3Byka Ha MWIMHAPE C U€aTbHON MOBEPXHOCTHIO.

Hudpakus 3Byka Ha cdepe ¢ uaeaabHON MOBEPXHOCTHIO.

Judpaknust ynpyrux BOJIH Ha HAJTUHIPUYECKOM MPENATCTBUU.

Judpaxiys BoIH Ha TeJlaX BPAIECHUS.

N3nydenue 31eKTpOMarHuTHBIX BOJIH.

3ajauu TEMIONPOBOAHOCTH J1JI1 AHU30TPOITHBIX TBEPABIX TEI.

YpaBHEHHE TEMJIONPOBOJHOCTU B ABUKYUIEHCS CUCTEME KOOPAWHAT U B JBU-
KYLIEUCS Cpee.

Pacnpoctpanenue temia B chepruyeckoMm Tele.

2.2. BA0AHNE U NCXOQHbIE JAHHBIE K KYPCOBOW PAGOTE

3aiaHue U UCXO/HbIE JaHHbIE HA KypcoBas padoTa BBIIAIOTCS PYKOBOAMTE-

nem (mpemogaBareeM) Ha CenuaIbHOM Onanke. OTaeNbHBIC JaHHBIE K padoTe
MOTYT OBbITh BHIOPAHBI CTYJICHTOM CaMOCTOSITEJILHO U COTJIaCOBaHbI C PYKOBOJIUTE-
JEM.

B 3amanuu yka3pBaroTcs:
TeMa paboThI;
UCXOJIHbIE JJAHHBIE;
NepevYeHb BOIPOCOB, TpeOyrommX MpopaboTku (coiepaHWe MOSCHUTEIBHOM
3aIHUCKH);
pEeKOMeHAyeMas JIUTEPATYPA,;
rpaduK BBIMOJHEHUS M CPOKH 3aIIUTHI paOOTHI.



2.3. OBEM KYPCOBOU PABOTbI

KypcoBast pabota 101KEH COCTOSATh U3 MOSICHUTENIbHON 3alUCKHU, 3JIEKTPOH-
HOW Tpe3eHTanuu padoThl (3-4 CTpaHUIIBI OCHOBHOHM YaCTH MPE3CHTAIMH JODKHBI
OBITh HarieyaTaHbl Ha JTUCTaX Gopmara A4), 3amanus u perieH3ud. O0beM MOsSCHU-
TEJbHOM 3alHUCKU HE PErIaMEHTUPYETCS KOJIMYECTBOM CTPAHMI], a OMpPEAesaeTcs
CTEINEHbIO PACKPBITUSL TEMbI KYpCOBOM paOOTHI.

2.4. BbINOJIHEHUE KYPCOBOW PABOTbI

Pabota Haj KypcoBoil paboTOM BBIMOIHSAETCS TO TpaduKy, onpeneasieMomMy
pYKOBOAUTENEM. B LeNAX €ro miaHOMEPHOrO BBIMOJHEHHUS PEKOMEHIYETCS Clie-
nyronui rpaguk padoThl.

Henens Copeprxanue paboThI Pe3ynpTaT paboTsl
1 [Tonydenue 3aaHus ¥ €0 U3yUeHHE. | 3alOJTHECHHBIM OJIaHK 3a/1aHMS.
HN3ydenue nurepaTtypsl U UX HUC-
2-4 Y patyp APYT O0630p UTEpPATYPHI.
XOIHBIX MaTEPHATIOB.
5.9 Pa3paboTtka wmogneneid wu3ydaembix | Marepuan sl HalUCaHUS
(U3UYIECKH MTPOIIECCOB. TEOPETUYECKON YaCTH.

10-13 Pa3paborka mporpamMmHoi peanusa- | OTiakeHHas porpaMma, OIH-
LIUH. CaHHUE IPOTPaMMBI.
OdopmiteHne TOSICHUTEILHOM 3a-

14-15 (bop [TossicuuTenbpHas 3amucka.

IMUCKHU U CJa4a Ha IIPOBEPKY.

16 3ammTa KypcoBoil pabOThI.

[To BceM Bompocam, BO3HHUKAIONIUM IPH BBITIOJIHEHUH KYypCOBOM pabOTHI,
HE0OXoauMO oOpamaThCsi K PYKOBOJUTENO, HazHauaeMoMmy Kadenpoil. Bce pe-
3yJIBTAThl PAa0OTHI JOJKHBI IPEABSBISATHCS PYKOBOAUTEIO ISl TIPOBEPKHA B COOT-
BETCTBUU C I'PaQUKOM BBINOJHEHUS paOOTHI.

PykoBoauTens Taxke mpoBepseT MOSCHUTENbHYIO 3amucKy. Bce ommOkw,
HEZI0Opa0OTaHHBIE MECTa yKa3bIBAIOTCS W Pa3bACHAIOTCS CTylneHTy. Eciu pabota
YIOBIIETBOPSIET TPEOOBAHUSAM, TO PYKOBOJIUTEIH TMOMUCHIBAET TMOSICHUTEIBHYIO
3aMKCKy, TEM CaMbIM, JIOMTyCKas €ro K 3alluTe.

2.5. 3ALUATA KYPCOBOWU PABOTbI

KypcoBas paGota npeacrasisgerca Ha kKadeapy A MPOBEPKU 3a HEJENIIO 10
ee 3amuThl. [Ipyu MOTOXKUTETHLHON OIIEHKE PYKOBOAUTENIEM CTYACHT JOMYCKaeTCs K



3ammuTe paboThI Mepe]l KOMUCCUEH.
3ammTa — ¢Qopma MpPOBEPKU BHINMOJIHEHHOUN padboThl. KypcoBas pabora 3a-

HIUIIAETCs MyOJIUYHO B MPUCYTCTBUU CTYICHTOB Mepe]l KOMUCCUEH, Ha3HaYaeMoil

3aBeAyronmM Kadenpoil. PykoBoauTens paboThl ABISIETCS WieHOM Komuccuu. [1pu

3amuTe paboThl CHayana CTYAEHT BBICTYHAET C COOOIIEHHEM MPOAOIKUTEIBHO-
cThio 8—10 MUHYT MO CymIecTBY paOOThI. 3aTeM MO JOKIAAy M COIECPKAHUIO TIOSIC-

HUTEJIHHON 3aMMCKHU CTYICHTY 3a/Ial0TCSl BOIPOCHI YJI€HAMU KOMHCCHH, Ha KOTO-

pbi€ OH JIOJKEH OTBETHUTh.

Kypcosas pa6ota onieauBaercs o 100-6amisHOM cuCcTeMe ¢ YYETOM:

— 000CHOBaHHOCTH 00beMa (COOTBETCTBHS 33JJaHHIO) U KAUECTBA BBITIOJHCHUS,

— CTENEeHU CaMOCTOSATEIbHOCTH MPHU BBIOJIHEHUH PaOOTHI;

— KauecTBa opopMIIeHUs TOSICHUTEILHON 3alTUCKH M COOTBETCTBUS UX TpeOOBa-
HUSM JaHHBIX METOINYCCKHUX YKA3aHUH;

— KauecTBa 3allUThl U TPABUILHOCTH OTBETOB HAa BOMPOCHI.

CyMMa 0anoB pacnpeaessieTcs: CAeay oM 00pa3om:

— Ka4eCTBO PYKOIMHUCHU paboThl — 10 35 OatoB (Mpu OllEHKE KauecTBa PYKOIUCH
paboThl MPUHUMAETCSA K CBEJICHUIO HAIMYKUE OMIMOOK HEMPUHIIMITUATIBLHOTO Xa-
pakTepa, JJOTUYHOCTh ¥ MOCJIEI0BATEILHOCTh TIOCTPOCHHS pa&bOoThI, TPABUITH-
HOCTh BBITIOJTHEHUS M TIOJTHOTA PacyeToB, COOJIO/IEHNE CTaHIAPTOB, aKKypaT-
HOCTh HCIIOJTHEHHSI M TPAMOTHOCTh paboThl. B 3aBHCHMMOCTH OT CTENEHHU CO-
OJIF0ICHUSI YKa3aHHBIX TPEOOBaHUM, KAYECTBO Pa0OTHI OLIEHUBAETCS OalljlaMu B
cienyronux auamna3onax: or 0 mo 10 (HeynomnerBopuTenbHO), cBbimie 10 10
20 (ymosnetBoputenbHo), cBbime 20 g0 30 (xopoiuro), ceeime 30 go 35 (ot-

JIMYHO);
— OIICHKA peleH3eHTa — J10 5 O0aJJIOB,;
— KauecTBO jJokiaga — g0 20 OamtoB (Mpu pacCMOTPEHHM KadecTBa JOKIIaja

OIICHMBACTCS CTENEHb apPTYMEHTHUPOBAHHOCTH, YETKOCTH, MTOCIICIOBATEILHOCTH
Y MPAaBUIILHOCTH M3JI0KEHUS, COOJIIOICHUE PErJlaMEHTa OLIEHUBAeTCs OaniaMu
B ciieayronux auana3zonax: ot 0 1o 5 (HeyIoBIETBOPHUTENBHO), cBbIe 5 10 10
(ynoBaeTBopuTenbHO), cBbime 10 10 15 (xopomro), ceimie 15 1o 20 (oTauvHO).

— YpoBeHb 3alIUThl padOTHl M OTBETOB Ha BONpPOckl — 10 40 GamwioB (paBHIIb-
HOCTh U TIOJTHOTA OTBETOB HA BOMPOCHI, CTETICHh OPHUEHTHPOBAHHOCTH B MaTe-
puane padoOThl, PAlMOHAIBHOCTh MPEIOKEHUN MO BO3MOXXHBIM BapHaHTaM
PEIICHUI U UCTIPABJICHUIO OITMOOK OIEHWBAETCS OasiaMH B CIEAYIOUIUX JTUa-
na3onax: oT 0 mo 10 (HeynoBneTBopuTenbHO), cBbimie 10 no 20 (ymoBieTBopu-
TenbHO), cBbiie 20 10 30 (xopoio), ceime 30 10 40 (oTiH4HO).

CtyzaeHT, He MpeICTaBUBIINN B CPOK KypcoBas paboTa WM HE 3alllUTUBIINAN
€€ 10 HEYBAKHUTEJIHHOW MPUYMHE, CUYUTACTCS MMEIOIIUM aKaJeMUYECKYyIO 3aJ10J1-
YKEHHOCTb.

B cnydae mosnyueHuss HEYJOBICTBOPUTEIBHON OLIEHKW CTYJIEHTY BBIJACTCS
HOBOE 3a/IaHHE.
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3. METOOUWYECKUE PEKOMEHOALIUU
K BbIMOJIHEHMIO KYPCOBOW PABOTDI

3.1. JIAH [NTOCTPOEHUST U COOQEP)XXAHUE PA3LEJIOB
NOSACHUTEJIbHOU 3ATIUCKU K KYPCOBOU PABOTE

[NosicautenbHas 3amucka B coorBeTcTBuu ¢ [[OCT 7.32-81 nomkHa MMETH
CTPYKTYPY: THTYJIbHBIA JINCT, 3a7aHue, pedepar, cojacpkaHne, BBEACHUE, OCHOB-
HYIO YaCTh, 3aKIIOYCHUE, CIIMCOK MCIIOIb30BAHHBIX HCTOYHUKOB, ITPHIIOKCHHUS.

K mosicHuTenbHOM 3amucKe Mpuiaraercs OJaHK pereH3uH (CM. MPHIIoKe-
HHE).

3.2. METO4QUYECKUE YKA3AHUA 10 BbINOJIHEHUIO OTAEJIbHbIX
PA3[EJIOB KYPCOBOU PABOTbI

dopMa TUTYJIBHOTO JIUCTA IPUBEJICHA B IPWIOKEHUU. 3afaHue, opopmMieH-
HOE B COOTBETCTBUU C TPEOOBAHUSIMU, TOMEIIAETCS B MOSICHUTEIBHOM 3alIMCKE Ha
BTOpOoM Jjucte. CTpaHuIla C 3aJJaHUEM HMeeT HoMmep 2. 3afaHue JIODKHO OBIThH
MOAMUCAHO PYKOBOJUTENIEM PaOOThI U CTYIEHTOM.

Pedepat opopmisiercst Ha OTIHETBHON CTPAHUIIE U IOJDKEH COJIePIKATD:

— 11eMb paboThl, KPaTKYIO OLICHKY MCIOJIb3YEMBIX METOJIOB, OLICHKY PE3yJIbTaTOB,

— cBefeHus o0 o0beMe MOSCHUTEIBLHON 3alUCKH, KOJIWYECTBE HILIIOCTpPAIUH,
Ta0JIUI, KOJUYECTBE UCIIOIB30BaHHBIX HCTOUHHUKOB;

— TIEpPEeYCHb KIFOUYEBBIX CJIOB.

[lepedyeHpb KIIOUEBBIX CJIOB XapaKTepHU3yeT cojiepkaHue pedepupyemMoro
paboThl M BKJIIOYAET OT 5 70 15 clI0B B MMEHUTENHHOM Tajexe, HAMCAHHBIX B
CTPOKY, Uepe3 3arsThie.

Hauunas c 4 nucta, TekcT pabOThl AOMYyCKaeTCs MUcaTh Ha 00EUX CTpaHU-
1ax JIucTa.

ConepkaHue BKJIIOYAET HAMMEHOBAHMS BCEX pa3ZeiioB, MOAPA3ACIOB U
MyHKTOB C YKa3aHHUEM HOMEPOB CTPAHMUII.

BBenenue MOMKHO OTpa)xaTh HUCTOPUIO pacCMaTpUBAEMOro BOIpOca WU
METOJa, €r0 TEOPETUUYECKYIO U MPAKTUUECKYIO 3HAUUMOCTb.

OcHOBHasI 4acTh COACPKUT MOCTAHOBKY 3aJIauH, U3JI0KCHHE TCOPETUUCCKUX
MOJIOXKEHUH, pa3paboTKy MaTeMaTHYECKOr0 U TPOrPaMMHOTO 00SCIICUCHHUS.

MaremaTtudeckoe oOecreueHrne JOHKHO COJAepKaTh MaTEMaTHYECKYIO I0-
CTAHOBKY 3aJ]a4yH, aJTOPUTM M METOJ €€ pelIeHHUs, a MPOrpaMMHOE O0EeCIICUCHHE
— CXeMY IMPOrpaMMHOTO 00ecTieUeHUs!, ONMCAHNE MCIOJIb3YEMbIX JIaHHBIX, PEKO-
MEH/JIalINK T0JIb30BATENI0, OMUCAHUS KOHTPOJIbHBIX TPUMEPOB.

3aKiIro4eHre J0HKHO COAEpPKaTh KPATKUE BBIBOABI 10 padboTe, OLEHKY MO-
JYYEHHBIX PE3yJbTAaTOB. B HEM oTMeuaeTcsl, KaKue HOBbIE 3HAHUS U HABBIKU IO-
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Jy4eHbl CTYJEHTOM MpPU BBHINOJHEHUU KypCOBOW pabOThI, yKa3bIBAIOTCS MEpO-
MPUSATHUS 10 COBEPIICHCTBOBAHUIO MOJYYEHHBIX PE3YyJIbTATOB.

B npunokeHnue BKIIOYAIOTCS TEKCTHI MPOTPAMM U CIIPABOYHBIEC TaHHBIE.

B rpaduueckyro yactb pabOThl MOTYT BXOJUTh MOCTAHOBKHU 3ajad, OJIOK-
CXEMBbI UX PEIICHUS, CTPYKTYPbl COOTBETCTBYIOIINX 0a3 TaHHBIX U 3HAHUH, TEXHO-
JIOTUYECKHE CXeMbl cOOpa, NBIKECHUS, CUCTEMAaTHU3aIini, 00paboTku nHGOpMAaIiu
Y BBIJIAYM PEIICHU, TpaduyecKkas HHTEPIPETalns MOTYYCHHBIX Pe3yIbTaTOB, Ma-
TEMaTUYECKHUE MOJIENIH MPOIIECCOB, TAOIHIIBI U PUCYHKH.

3.3. OPOPMIIEHUE I1O5ICHU TEJIbHOU 3ATTNCKN
KYPCOBOU PABOTHI

3anucka odopmisiercss Ha auctax (popmara A4. TloscHuTenbHas 3amucKa
nomxkHa yaosietBopsth 'OCT 7.32-81.

B moscHATENbHON 3alMCKE TUTYJIBHBIM JIUCT, CONEPKAHUE, BBITOJIHIIOTCSA
yeptexkHbiM mpudpToM B cootBeTcTBUM ¢ ['OCT 2.304-81. 3aronoBku pasjieiion
MUITYT CUMMETPUYHO TEKCTY MPOMUCHBIMH OyKBaMHM, 3arojIOBKH MOJIpPa3/eioB,
IYHKTOB — CTPOYHBIMH OYKBaMH, KpOME IepBOI MPONKUCHOH, ¢ ab3ara (15-17 MM
OT Kpasi TeKCTOBOTro 0J10Ka). [TepeHOCHI CIIOB B 3arojioBKax He jJonyckarotcs. Kax-
JIbIA pa3zen CleAyeT HAaYMHATh C HOBOM CTpaHMUIbl. PacCcTosHME MEXIy 3arojioB-
KOM U TEKCTOM JIOJDKHO OBITH 15 MMm.

Pa3znensl 7OHKHBI UMETH MOPSAKOBYIO HYMEpAIMIO B MpeEJeiax BCeil 3ammuc-
KM ¥ 0003HauaTbcs apabCckumu udpaMu ¢ TOUYKOW B KOHIE. BBejenue u 3akio-
yeHue He HymepyroTces. [loapasnenst HyMepyloT apabckumu udpamMu B npeaenax
Kaxjioro pasjaena. Homep mojapaszaena COCTOMT U3 HOMEPOB paszjera U mojapasje-
Ja, pa3Je’eHHbIX TOYKOH. B KoHIIe HOMEepa cTaBUTCS TOouka, Hampumep «2.3.» —
noapazaen 3 pasnena 2. IIyHKThI HyMepyIOT B Mpejieniax Mmojpasjesa, Hampumep
«1.1.2.» — nyHkT 2 noapaszaena 1 pazaena 1.

Nnmoctpauuu, kpoMme Tabmnuil, 0003HayarTCs CI0BOM 'Puc." u HyMepyroT-
csl TocjeAoBaTeNbHO apabckumu udpaMu B npeaenax pazzaena. Homep wuiocT-
panuu IOKEH COCTOSITh M3 HOMEpa paszfeia U MOPSIKOBOTO HOMEpa WILIIOCTpa-
i, Hanpumep, «Puc. 1.2» — pucynok 2 pasnena 1. Ecnu B 3anucke mpuBeneHa
OJIHAa WJUTIOCTpAIHs, TO €€ HE HyMEPYIOT U ciioBo ''Puc." He numyT. Umtoctpanus
JIOJKHA UMETh HauMeHoBaHue. [Ipu HeoOXOOUMOCTH K WILTIOCTPALIMU HPUBOMAST
MOSICHUTETbHBIE HAAMKUCH (ITOJAPUCYHOUHBIN TeKeT). HanMeHOBaHWe MILTIOCTpAIiH
MOMEINAIOT HaJ Hel, MOSCHSIONINE HAIIUCH TOJ] Hel, HOMEp WUIIOCTPAIK 0]
MOSICHSIOIIEN HAITHUCHIO.

[Mudposoii maTepuan aojxeH opopMisaThCs B Buiae Tadiui. TaOnuiel Hy-
MEpyIOT B mpenenax pasaena. Kaxmas tabnuia HokKHA UMETh 3aroJjOBOK. 3aro-
JIOBOK M CJIOBO «Tabnuiia» muimryT ¢ mMponucHON OyKBbI. B mpaBoM BepxHEM yriy
TaOJIUIBl HaJ COOTBETCTBYIOIIMM 3arojlOBKOM TMOMEIIAIOT HAJIMUCh, HAMpUMeEp,
«Tabnuua 1.2» — Tabnuma 2 pazaena 1. Eciu B 3anucke ogHa Tabiuiia, TO €€ HE
HYMepYIOT U cioBo "Tabnuna" He numyT.
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CchUIKM B TEKCTE HA MCTOYHUK YKa3bIBAIOT MOPSIKOBBLIM HOMEPOM IO CIH-
CKy MCTOYHHUKOB, BBIJICJICHHBIM KBaJIpPAaTHBIMA CKOOKaMH, HAIIPUMEP, «B COOTBET-
ctBuM ¢ [2]». CchUIKU Ha GOPMYJIBI YKA3bIBAIOT MOPSIKOBEIM HOMEPOM (DOpMYITBI
B KPYIJIbIX CKOOKax, Hampumep, «B ¢opmyie (1.2)». CchbUlkHm HAa HWUTIOCTPAIMH
YKa3bIBAIOT MOPSIAKOBBIM HOMEPOM WILTIOCTpAIlnH, Hampumep, «puc. 1.2.». Ha Bce
TaOJIUIBI TOXKE TOJKHBI OBITH CCHLUIKHA B TeKcTe. CJIOBO «TaOJIMI[a» IMUIIETCS MOJI-
HOCTBIO, €CIT TaOJIUIla He UMEET HOMEepa, U COKPAIIEHHO, €CITi UMEEeT HOMED, Ha-
npumep, «Tadi. 1.2.». B TOBTOPHBIX CCBHIIKaX Ha TAOJUIIBI M WILTIOCTPAIIUN CIIETY-
€T COKPAIIEHHO YKa3bIBaTh CIIOBO KCMOTPH», HAIIPUMED, «cM. Tabm. 1.2.».

Crucok MCHOJIb30BaHHBIX MCTOYHUKOB JIOJDKEH COJIEpKaTh IMEepedyeHb HcC-
TOYHHUKOB, HCIIOJIb30BAaHHBIX IPU BBIMOJIHCHUU KYpPCOBOW pPabOThI. MCTOYHMKH
CIIEyeT pacroyiaratb B MOPSJIKE MOSIBJICHUS CChIJIOK B TEKCTE 3alUCKU (B MOPSIKE
uTHpoBaHus). CBeleHUsT 00 MCTOYHUKAX, BKIIOUEHHBIX B CIMCOK, HEOOXOIUMO
naBaTh B cOOTBeTCTBUM ¢ TpeboBanussmu ['OCT 7.1-84.

[TpunoxkeHust pacnosiaratoT B MOPSIIKE MOSBIEHUS CCHUIOK HA HUX B TEKCTE.
Kaxxnoe npunokeHue cieayeT HauuHaTh C HOBOM CTpaHULbI C yKa3aHHWEM B Ipa-
BoM BepxHeM yriay cioBa «[IPMJIOXKEHWE», nanucanHoro nponucHsIMU OyKBa-
MU, OHO JIOJDKHO UMETh COJIeP KAaTeNbHBIN 3arojIOBOK. ECiy B 3aMucKe HECKOJIBKO
MPUIOKEHUM, UX HyMepyloT apabckumu uudpamu, Hanpumep, «[IPUJIOXXEHUE
2». Pucynku, Tabmuiibl, GOpMYIIbI, TOMEIIEHHBIE B IPUIIOKEHUH, HyMEpPYIOT apad-
CKUMHU IM(paMu B mpejienax Kakaoro npuioxkenus, Hanpumep, «Puc. 11 1.2» —
PUCYHOK 2 mipritokeHus 1.

[TporpamMmmHas TOKyMeHTAIUsl OTpakaeT pa3padoTKy. B aTom paznene mosic-
HUTEJIBHON 3aMMCKU MPUBOAATCS OJOK-CXeMa MPOrpaMMbl, OMIMCAHHUE OJIOK-CXEMBI
('OCT 19.002-80, I'OCT 19.003-80), onucanne nporpammsl ('OCT 19.402-78),
pykoBoactBo mporpammucta (TOCT 19.504-79). Bce mompasnenbl JOKHBI 110
COJIEpP>KaHMIO M O(POPMIIEHHIO COOTBETCTBOBATH nepeuncieHHbM ['OCTam.

4. BUBNTMOIPA®UNYECKUI CMUNCOK

=

Awmen3zane 10.A. Teopus ynpyroctu. — M.: Beicias mxona, 1976.— 288c.

2. bpexosckux JI.M., 'onuapoB B.B. BBenenne B MeXaHWKy CIUTONIHBIX CPE.

— M.: Hayka, 1982,— 384c.

batuenop /x. Beenenue B munamuky sxuakoctu. — M. Mup, 1973.— 758c.

4. BunorpagoBa M.b., Pynenko O.B., CyxopykoB A.Il. Teopus BoaH. — M.:
Hayka, 1979.— 384c.

5. Tonyb6ea O.B. Kypc Mexanuku criomsbsix cpef. — M.: Beiciias mkona,
1972.— 368c.

6. Kauanos JI.M. OcHoBsl Teopuu miactuuHoctu. — M.: Hayka, 1969.— 420c.

7. Kozno6a JI.LA. MeTonbl pelieHusl HETMHEHHBIX 3a7a4 TeTUIONPOBOAHOCTH. —

M.: Hayka, 1975.— 228c.

w
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Kpucrencen P. Beenenue B Teoputo Bsizkoympyroctu. — M.: Mup, 1974.—-
340c.

Jangay JI.J1., JIubmun E.M. I'mapoaunamuka. — M.: Hayka, 1988.— 736¢.
Jlowmguckuii JI.I'. MexaHuKka >kMaIKOCTH 1 ra3a. — M.. Hayka, 1987.— 840c.
JIsikoB A.B. Teopus TemnonpoBoauoctu. — M.: Hayka, 1967.— 599c.
Hogarkuii B. Teopus ynpyroctu. — M.: Mup, 1975.— 872c.

Ceno JI.1. Mexanuka cruiomHou cpeabl.— T. 1,2. — M.: Hayka, 1994.—
528c., 560c.

Tumomenko C.II., I'ynpep [Ix. Teopus ympyroctu. — M.: Hayka, 1975.—
S76c.

['OCT 7.32-81. Otuer 0 Hay4HO-HCCIEAOBATEIbCKON paboTe. OOmMe Tpe-
O6oBanus U npaBuia opopmienus.— M.: U3a-Bo cranaapros, 1981.— 14 c.
['OCT 2.106-68. TekcroBsie mokymentsl// [OCT 2.001-70 u ap. Enunas
CHUCTEMa KOHCTPYKTOPCKOW JoKyMeHTanuu. OCHOBHBIC TOJOXEHHUS.— M.,
1985, c. 86 -lII.

I'OCT 2.104-68. Ocuosubie Hagmucu// TOCT 2.001-70 u np. Enunas cuc-
TeMa KOHCTPYKTOPCKOHM nokymeHTanuu. OCHOBHBIC monoxeHus.— M., 1985,
c. 58-62.

I'OCT 2.304-81. Ulpudter ueptexubie// TOCT 2.301-68 u ap. Enunas cuc-
TeMa KOHCTPYKTOPCKOM JokyMeHTanuu. OOIIie mpaBuia BEIIOJHEHUS Yep-
Texeit.— M., 1985, c¢. 12-39.

['OCT 19.002-80. Cxembl anroput™MoB u miporpamm. [Ipasuia BeimonaeHus//
I'OCT 19.001-77 u np. Enunasi cucremMa mporpaMMHON JIOKYMEHTAIuu.—M.,
1985, c 6-15.

I'OCT 19.003-80. Cxembl anroputmMoB u mporpamMm. OOO3HAUEHHS YCIIOB-
ueie rpadpudeckue// TOCT 19.001-77 u np. Enunas cuctema nporpaMMHOMA
nokymenTtanuu.— M., 1985, ¢ 16-27.

I'OCT 19.402-78. Onucanue nporpammel// TOCT 19.001-77 u np. Enunas
cucTeMa MporpaMmMHoO gokymeHntanuu.— M., 1985, c. 73-74.

I'OCT 19.504-79. PykoBojacTBO mporpammucta. TpeOoBaHus K cojlepika-
auto u opopmitenuro// TOCT 19.001-77 u np. Enunas cucrema mporpamm-
HOM mokymeHTarun.— M., 1985, ¢ 91-92.

Mertonuueckne ykazaHUS O COACPXKAHUIO W OQOPMICHHIO OTYETOB IO
YUPC, kypcoBbIX pabOT, KypCOBBIX U JUILNIOMHBIX padoT: [nsi cTyaeHTOB
crerranbaocTy 0647/ Coct. Koversiros A.A., Xomsakos B.H. ®anees U.I".—
Tymna: TyallH, 1988.— 38c.
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NMPUNOXEHUE

B npunoxkenun npeacraBieHbl (OPMbI TUTYJIBHOTO JIUCTA MOSCHUTEIBHOU
3aIMCKU KypCcOBOW paOOThI, OJIAHKH 3aJJaHus U PEIICH3UU.



MuHMcTEepCTBO HAYKHU U Bbiciiero oopazosanusi Poccniickoii ®enepannu
®enepajbHOE TOCYAAPCTBEHHOE 00pa30BaTe/IbHOE YUPEKICHHE
BbICIIEro 00pa3oBaHust
TyJbCKHIl TOCY1aPCTBEHHBIN YHUBEPCUTET

Kadenpa npuknagnoit MaTeMaTKy U HHPOPMATHKHU

YTBEPXIAIO
3aB. xkadenpoii [IMull

B.M. UBaHoB
«_» 20 T.

IHHOACHUTEJIBHASA 3AITUCKA

K KypCOBOil paboTe 1o Kypcy
MATEMATHYECKOE MOAEJINPOBAHUE ®PUZNYECKUX NTPOLECCOB»

Ha TEMY

ABTOp paboThI CTYZIEHT Ip.

(maTa, moxmnuce) (dbamuuust 1 MHULKATIBI)

Hanpasnenue 01.04.02 «IIpukiagnas MaremMaTuka 1 HiHpOpMaTUKa»

O603HaueHune padoThbI

PykoBoautens paboThl

(nata, momrmicsh) (moyKHOCTB) (bamunust ¥ HHATHAIBT)
Pabora 3amminena C OLICHKOH
(nata)
UneHsl kKOMHUCCUU
(mata, moanmce) (MOIKHOCTB) (pamuust 1 MHUIIHAITBI)
(naTa, moxnuce) (moyKHOCTB) (dpammnust n MHULEAIBI)
(naTa, moxmnuce) (moyxHOCTB) (dammust n MHULEAIB)

Tyna20__
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YTBEPXJIAIO
3aB. kadenapoit [IMull

B.N. BaHoB
« » 20 T.

3AJIAHUE

Ha KypCOBYIO paboTy MO Kypcy
MATEMATHUYECKOE MOJAEJIUPOBAHUE ®U3NYECKUX MTPOLHECCOB»

CTYZIEHTY TP.

(bamunus, uMsi, 0OTIECTBO)

Tema paboThI

Bxonueie nanHble

3aaHue MOJTy4Yn

(moammuce) (nata)

['paduk BeimosHEeHUS pabOTHI

3amMeuaHusi KOHCYJIbTaHTa

K 3ammre. Koncynbrant paboTsl

(mozmucs) (nata)
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MuHucTEpCTBO HAYKHU U Bbiciiero oopasosanusi Poccuiickoii ®enepanuu
denepanbHOe rocylapcTBeHHOE 00pa3oBaTe/ibHOEe YUpexKIeHne
BbICIIEro 00pa3oBaHusl
TyJbCKHIl TOCY1aPCTBEHHBIN YHUBEPCUTET

Kadenpa npuknagHoit MaTeMaTHKy U HHPOPMATHKHU

PEILEH3USA

Ha KypCOBYIO paboTy MO Kypcy
MATEMATHUYECKOE MOJAEJIUPOBAHUE ®U3NYECKUX TPOLUECCOB»

CTyACHTA I'D.

(pamunmst, umst, 0TUECTBO)

Ha TEMY

KpaTkas xapakTepucTuka T€OpETHYECKON YaCTH

Kparkas xapakreprucTuka mporpaMMHON pean3anun

Pabora ¢ muteparypoit

PexoMmenayemas orieHka

Penensent

(naTa, moamnuce) (mosmxHOCTB) (pamumust m HHULEAIIBD)



