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1. Ilean ocBoeHMS AU CIUILINHBI

K ocHOBHBIM LeJISIM OCBOCHHUS TUCIMIUIMHBI «JIIEMEHTHI MAaTEMAaTHUECKOTO MOJCTUPOBaHUS (PH-
3UYECKUX MPOLIECCOB) CIEAYET OTHECTH:

- BOCIIUTaHUE y CTY/ICHTOB OOIIe MaTeMaTU4E€CKON KYJIbTYpBhI;

- IpUOOpETEeHNe CTyIeHTaMH LIMPOKOI0 Kpyra MaTeMaTH4eCKUX 3HAHWUN, YMEHUH U HaBBI-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTYAEHTOB K MHJIYKTUBHOMY M JI€AYKTUBHOMY MBIIIJIEHUIO HAPSy
C Pa3BUTHEM MATEMATHYECKOW UHTYULINH;

- YMEHHUE CTYICHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOI'O U3y4EHHs Y4eOHOM U Hay4yHOU
JUTEPaTyphl, COACPKALIEN MATEMAaTUYECKUE CBEICHUS U PE3yJIbTaThl,

- - (hopMupoBaHue y CTyaeHTa TpeOyeMoro Habopa KOMIETEHIMH, COOTBETCTBYIOIIUX €ro
HaIPaBJICHUIO IOJTOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/Ia.

K 0CHOBHBIM 3a1a4yaM OCBOEHUS JUCLUIUIMHBI «OJIEMEHTH MaTeMaTHYECKOTO MOJIEIUpPOBa-
HUS PU3HYECKHUX MPOLECCOB» CIEAYET OTHECTH:

- OCBOCHME CTY/AEHTaMHM OCHOBHBIX IOHATHUI, METOAOB, (POPMHUPYIOIIMX OOLIYI0 MaTeMaTu-
YECKYI0 NOJr0TOBKY, HEOOXOIUMYIO JJIsl YCHEIIHOIO PEIICHUs BaKHBIX JUIsl IPAKTUUECKUX MPHIIO-
YKEHMH 3a/1a4 ONTUMU3ALUY,

- MIOATOTOBKY CTYJIEHTOB K JESTEIbHOCTH B COOTBETCTBUU C KBATU(UKALIMOHHOW XapaKTe-
pPUCTUKOI OakayiaBpa IO HaIlPaBJICHUIO, B TOM 4KCiIe (OPMHUPOBAHUE YMEHUN HCIOIB30BaTh OCBO-
SHHbIC MATEMaTHYECKHUE METO/IbI B TPOPECCHOHATLHON ACATEIHHOCTH.

2. Mecto nucuunjuHbl B cTpykType OOII cnenuanurera

JuctummHa «DJIeMEHThl MaTEMATHYECKOTO MOJICTUPOBaHUsS (PU3HMUECKUX TPOIIECCOBY OT-
HOCUTCS K muctuiuinHam 1o Bbioopy b1.3 Omoka b1. Ee usydyeHue Oazupyercs Ha TUCIMILIMHE
« Martemarukay. JlucuuiimHa 00ecieunBaeT N3ydeHNE TUCIIUILINH:

B 6asoeoti vacmu:

- MaTeMaTHKa,
- usuka;
- COTIPOTHRJICHUE MaTEPUAJIOB;
- TeOpeTUYecKasi MEXaHUKa;

B oucyunaunax cneyuanuzayuu:
- IPUKJIaIHAs TeOpHs KoJeOaHmii,
- HaJIS)KHOCTh MEXaHUIECKUX CHUCTEM,
- IMHAMUKA MaIlliH;
- BEIYHCITUTEIIbHAS MEXaHHKa,
- CTATUCTHYECKAas MEXaHHKa,
- IPUKJIQTHBIC METO/IBI PACYETOB Ha MPOYHOCTH;
- OCHOBBI (PU3UKH MPOYHOCTH U MEXAHUKA Pa3pyIICHHUS,
- CTPOUTENIbHAS MEXaHMKa MAIlUH,

B sapuamuenoti wvacmu:

- OCHOBBI BapHAIIMOHHOTO NCUYHCIICHUS,
- TeOpHsl yIIPYTOCTH;
- TeOpHs TUTACTUIHOCTH,
- TeOpHs TOJ3Y4ECTH,;

B oucyunnunax no evibopy cmyoenma:

- YCTOWYHBOCTD Je(OPMUPYEMBIX CUCTEM;
- YUCJICHHBIC METO/IBI.



3. [lepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHs N0 IMCIUILIHHE,
COOTHeCEHHbIE C IVIAHUPYEeMbIMHU pPe3yJbTaTaMU 0CBOEeHHS 00pa30BaTeIbHOI MPOrpaMMbl

B pe3ynbrare ocBoeHUs AUCHUILTUHBI y 00ydaroumxcs GopMHUPYIOTCs CleAyoNue KOMIETEHIIUN U
JOJDKHBI OBITh JOCTHTHYTHI CIICAYIOIINE Pe3yJbTaThl 00y4eHus Kak 3Tan (JOpMUPOBAHHS COOTBET-
CTBYKOUIMX KOMIETECHIUH!

Kon
KOMITETEeHIIMH

B pe3yabTare ocBoeHus o0pa-
30BaTeJIbHOMH MPOrpaMMbl
o0y4arouuiics 10J/KeH 00J1a-
1aTh

IlepeyeHb MJIAHMPYEMBbIX pe3yJIbTATOB
o0yueHUsI MO JUCIHUILJIMHE

OK-1

CITOCOOHOCTBIO K a0CTPaKTHOMY
MBINUICHHUIO, aHATTN3Y, CHHTE3Y

3HATD:

® aKTyaJbHBIC  MPOOJEMBI  COBPEMEHHOTO
Hay4YHOTO U TEXHUYECKOTO Pa3BUTHS, (HUIIO-
cockue mpoOIIeMbl CaMOPa3BUTHS M CaMO-
pealin3anyy 9eJ0oBeKa B 00JIaCTH MaTeMaTH-
KH U TEXHUYCCKUX HAYK

yMeTh:

® a0CTPaKTHO MBICIIMTh, 0000IIaTh, CHCTEMa-
TU3UPOBATh U AHAJIM3MPOBATH MOIYYCHHYIO
UH(POPMALIHIO

BJIA/IETh:

® Ha OCHOBE OCBOCHUS OCHOBHBIX ITOJIOKCHHH,
3aKOHOB M METOJ0B MAaTEMATHKH BJIAJETh
CMOCOOHOCTBIO K aOCTPAaKTHOMY MBbIIILIC-
HUI0, aHAIN3Y, CHHTE3Y HHPOpMAITUU

OIIK-6

CIIOCOOHOCTBIO CAMOCTOSITEIILHO
WJIM B COCTABE TPYIIIIBI OCY-
LIECTBIIATh HAYYHYIO JAEATEIIb-
HOCTb, peaju3ys CleuruaJIbHbIC
CpPEACTBA U METOBI IOJyUEHUS
HOBOT'O 3HAHUS

3HATh:

® KaK palMOHAJIBHO MCIOJIb30BaTh HAKOIICH-
HbIE 3HAHUS IS YPPEKTHBHON HAYIHOU Op-
raHU3alK Tpy/Ja (CaMOCTOSTENBHOTO WITH B
COCTaBe T'PYIIIIbI)

yMeThb:

® CaMOCTOSATEIBbHO WJIM B COCTaBE€ TPYIIIBI
OCYILIECTBIIATh HAYUHYIO JNEATEIBHOCTD, BbI-
oupast >(PeKTUBHBIE CHOCOOBI PEIICHHS
NPUKIAJHBIX 3a7ay, BO3HUKAIOIIUX B XOJ€
npo¢eCCUOHATBHOM IeATETbHOCTH

BJIa/IeTh:
CIIOCOOHOCTBIO CaMOCTOSATEIbHO MJIU B CO-
CTaBe IPYyNIbl HA HAYYHOH OCHOBE OpTaHHU-
30BaTh CBOM TPy, UCHOJb3Ys 3HAHHE METO-
JIOB U MOJI€NIel MaTeMaTnyeckon pu3nku

[1K-2

CITOCOOHOCTBIO MPOBOAUTH TEO-
peThYecKkrue UM DKCIEPUMEH-
TAJIBHBIC HAYYHBIC HCCICOOBA-
HUS 110 TIOUCKY U TPOBEPKE HO-
BbIX I/I)Iel\/'l COBCPUICHCTBOBAHUA
Ha3eMHBIX TPaHCIOPTHO-
TEXHOJIOTHYECKUX CPCACTB, HUX
TEXHOJIOTHYECKOTO 000py10Ba-
HUS U CO31aHUA KOMIIJICKCOB Ha
ux 0aze

3HATh:

® MaTEMaTUYECKUE METObl, MATEMaTUYECCKHE
U KOMIIBIOTEPHBIE MOJEIHU, IPUMEHSAEMBIE
JUISl aZICKBATHOT'O ONHCAHMS PEATIBHBIX MPO-
LIECCOB, OTpPaXaIOUIMX paboTy Ha3eMHBIX
TPaHCHOPTHO-TEXHOJIOTUYECKUX  CPEICTB,
UX TEXHOJIOTUYECKOT0 000py10BaHUS

YMeTh:

® IPUMEHATH KJacCu4yeckue (PU3MKO — Mexa-
HUYECKHE U MATEMATUYECKUE METObI U MO-
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Jenyd i peuleHus] TMPUKIAJHBIX 3a1ad,
BO3HHUKAIOMIMX B XOJi¢ NMPO(ecCHOHANBHOM
JeSITeNIbHOCTH

BJIAJeTh:

® CIOCOOHOCTBIO MTPOBOAUTH TEOPETUUYECKUE U
9KCIIEPUMEHTAJIbHbIE Hay4dHbIE MCCIIEI0BaA-
HUS 110 IOUCKY U IIPOBEPKE HOBBIX UJEH Co-
BEPILIEHCTBOBAHMS Ha3€MHBIX TPAHCIOPTHO-
TEXHOJOTMYECKUX CPEACTB, UX TEXHOJIOIH-
4eCcKoro 000py10BaHus

4. CTpyKTYpa U coJepkaHue JUCUUIIIMHBI

OO0m1as TpyI0eMKOCTh TUCIUILIMHBI COCTABISIET 4 3aueTHbIC eAMHUIEI, T.¢. 144 akagemuye-
CKHUX Yaca (M3 HuX 72 Jaca — caMOCTOsITeTIbHas paboTa CTY/IEHTOB).

JucnurumHa «DIIEMEHTBl MaTeMaTHYeCKOTO MOJCIUPOBAHMS (U3NYECKUX IPOIIECCOBY
M3Yy4aeTcsi Ha BTOPOM Kypce B 4eTBepToM cemectpe. [lpu 3Tom Ha Jiekinmu Beiaensercss 1 yac B He-
nemo (18 yacoB), Ha MpaKTHYECKHE 3aHATHSA — 3 yaca B Hexemo (54 gaca), popma KOHTPOJIS - DK3a-
MEH.

CtpykTypa U colepiKaHHE IUCIHIUIMHBI «JIEMEHTHl MAaTeMaTUYeCKOro MOJAETUPOBAHUS
(U3HYECKUX MPOIIECCOB) IO CPOKaM U BUIaM pabOThI OTpakeHbI B [IpuokeHun.

Conep:xanue pa3/iesioB IUCHUINITIHHBI
BBenenne
Hpez{MeT, 3a1a4Yu 1 COI[ep)KaHI/IC JOUCIHUIIJIINHBI. OCHOBHI)IC OTallbl pa3131/m/1$1 AUCIUIIJINHBI. CprK-
Typa Kypca, ero MeCTO 1 poJib B IOJATOTOBKE CIIEUUAINCTA, CBA3b C IPYTUMHU TUCHUTLIMHAMH.

Tema 1. OcHOBBI MaTEMaTHUECKOTO MoAenupoBanus. [loHsaTHE MaTeMaTHYeCKOW MOJEINN, UX KJlac-
cuuKanys U NpUMEHEHHE B JETEPMUHUPOBAHHBIX U CTOXACTUYECKUX 3anavyax. OCHOBHBIE NMPUH-
LIl MAaTEMaTUYECKOI0 MOJIEIUPOBAaHUS. Y HUBEPCAIBHOCTh MATEMATUYECKUX MOZEIIEN.

Tema 2. IIpuMenenue Teopun 0OBIKHOBEHHBIX UG depeHINaTbHBIX YPaBHEHUH K 3a/1a4aM Kosieba-
HUI ¥ YCTOHYMBOCTHU ynpyrux cucteM. Perenne ypaBHeHHI CBOOOIHBIX U BBIHYKJEHHBIX KojeOa-
HUN OJJHOMACCOBBIX CHCTEM C yueToM neMmidupoBanus. [Ipumepbl 3amad Ha cCOOCTBEHHBIE 3HaYe-
HUS U3 TEXHUYECKOU MEXaHUKH.

Tema 3. [IpumeHenue JTMHEHHBIX TU(GEPEHITNATBHBIX YPaBHEHHH B YaCTHBIX MPOM3BOTHBIX JIJIS
MOJICJIMPOBAHUS pa3IMuHbIX (pru3nyeckux npouecco. [TocTaHOBKM HayaIbHO — KPAeBBIX U KPAeBbIX
3aJ1a4 MaTeMaTU4eCKon (QU3HKH.

Tema 4. AHaiMTHYECKUE U YMCIICHHbIE METOBI PEIIEHUS] YPaBHEHUI MaTeMaTH4ecKoil (pu3uKu.
Meton pa3nenenus nepeMeHHBIX JUIsl ypaBHEHUH runepoonndeckoro Tuna. Pemenus 3agad o npo-
JOJBbHBIX KOJEOAHUSAX CTEp)KHEH, KPYTHIIbHBIX KOJeOaHMSIX BaJioB. DJEKTpUYECKHE KoJeOaHMs.
Tenerpadnoe ypaBHeHue.

Tema 5. Pemenus 3amau teruionpoBogHocTH U auddy3uu. IIpoctpancTBenHble 3aaaun. Pacmpo-
CTpPAaHEHME TeIUIa B OAHOPOAHOM nuimHape. @ynkiuun beccens.

Tema 6. [IpumeHeHne npsMbIX BapHallMOHHbIX MeTo/10B (Putna, by6HoBa — 'anepkuna) x perte-
HUIO 3a7a4 MexaHuKH. [IoHATHE 0 METO/Ie KOHEUHBIX JIEMEHTOB KaK BAPUALIMOHHO — PAa3HOCTHOM
METOJE.

Tema 7. MaTemaTuueckoe MoJIeTMpOBaHNE HANIPSKEHHO — 1€()OPMUPOBAHHOTO COCTOSIHUSI, YCTOM-
YUBOCTH M KOJICOAHUH TUIOBBIX 3JE€MEHTOB TOHKOCTEHHBIX KOHCTPYKIHH (CTEpKHEH, MIIaCTUH U
obosouek). burapmMonnveckoe ypaBHeHHe. ['eoMeTpryecKr HETMHEHHAS TEOPHUS IJIACTHH - ypaB-
HeHus Penmsa — Kapmana.

Tema 8. PazHOCTHBIE METOMBI pelIeHHsI OOBIKHOBEHHBIX JU((epeHIInaIbHBIX YPaBHEHUH U ypaB-
HEHUH B YAaCTHBIX NIPOU3BOJHBIX.
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5. 06p330BaTeJII>HI>Ie TEXHOJOTMH, IPUMECHACMBIC IIPH OCBOCHUH JUCHUIIJINHBI

Meronuka mnpenojaBaHUsl JUCHUIUIMHBIL «DJEMEHThl MAaTEMaTHUECKOIO MOJEIMPOBAHUS
(bU3MYECKUX MPOLIECCOB» U peanu3alus KOMIETEHTHOCTHOIO MOJX0/1a B U3JI0KEHUU U BOCIIPUSITUI
MaTepuajia MpeayCMaTpUBAIOT HCIIOJIB30BAHUE CIEAYIOIIMX AKTUBHBIX W MHTEPAKTUBHBIX (hopm
IIPOBEJEHUS TPYIIIOBBIX, HHINBUIYalIbHBIX, ayIUTOPHBIX 3aHITUA B COUYETAHUM C BHEAYIUTOPHOU
paboToii ¢ 1enpio GopMUPOBAHUS U PA3BUTHS MPO(HECCHOHAIBHBIX HABBIKOB 00YYaIOIIUXCS:

— 3alUTa U MHIUBUAYaJIbHOE OOCYKIEHHUE BBIIOJIHIEMBIX 3TalloB pacuyeTHO-TpapuuecKux
pabor;

- IPHUBJICYEHUE JIyUYIINX CTYJCHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIIUX.

— OpraHu3alys 1 MPOBEJCHUE TEKYLIEr0 KOHTPOJIS 3HAHUK CTYACHTOB B (hopMe OJIaHKOBOTO
TECTUPOBAHUS;

— TIIPOBEIECHHWE MHTEPAKTUBHBIX 3aHATUH MO MPOLEAYpEe MOArOTOBKM K HHTEpPHET-
TECTHPOBAHUIO Ha caiitax: i-exam.ru, fepo.ru;

— UCIIOJIb30BaHUE MHTEPAKTUBHBIX (JOPM TEKYIIETO KOHTPOJIA B JOPME ayAUTOPHOTO U BHE-
ayJUTOPHOTO UHTEPHET-TECTUPOBAHMUS,

UTOTOBBIA KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 110 MaTEMAaTHKE C yYETOM Pe3yJIbTaTOB BbINOJIHE-
HUS CAMOCTOSITEIbHBIX PA0OT.

VY nenbHbI BeC 3aHATUH, NPOBOJAUMBIX B MHTEPAKTUBHBIX (hOpMax, OINpe/ieeH IJIaBHOU lie-
Jb10 00pa30BaTENBbHON MPOrpaMMbl, OCOOCHHOCTbIO KOHTUHI€HTa 00Y4YaIoLIUXCs U COJEepKAHUEM
IUCUIUTUIAHBI «DJE€MEHTHl MATEMaTHYECKOTO MOACTHUPOBAHUS (PU3NIECKUX TPOLIECCOB» U B LEIOM
1o aucuuiuinHe cocrapiser 50% ayauTOpHBIX 3aHATUN.  3aHATHS ~ JIGKIMOHHOTO  TUMA CO-
craBisioT 33 % OT oObeMa ayIuTOPHBIX 3aHATHH.

6. OneHouyHble CpeCTBA A/l TEKYIIEro KOHTPOJIS YCIeBAeMOCTH, IPOMEKYTOYHOM aTTecra-
UMUA 10 UTOraM OCBOEHHS JUCHUIJIMHBI U Y4yeOHO-MeTOoJAuYecKoe obecrnedeHHe CamMoOCTOs-
TeJIbHOM PadoThI CTYACHTOB

B nporecce oOydeHust UCTIONIB3YIOTCS CIEAYIONMIUE OLEHOYHBIE (POPMBI CaMOCTOSITEIHHOM
paboThl CTYIEHTOB, OLICHOYHBIE CPEJCTBA TEKYIIErO0 KOHTPOJS YCIIEBAEMOCTU U MPOMEKYTOUYHBIX
aTTecTaInii;

- ABe pacueTHO-rpaduyeckne padoThl.

PacuerHo-rpajguyeckas paGora Ne 1. [Ipumenenne oO0bIKHOBeHHBIX AupepeHIHATD-
HBIX YPABHEHMH K 3aa4aM YCTOHYMBOCTH H KOJICOAHUIA.

E€ xpaTkoe conepxaHue:

Pemenne OOBIKHOBEHHBIX JUHEWHBIX AU(PPEepeHINATBHBIX OJHOPOAHBIX W HEOTHOPOIHBIX
YPaBHEHUH U CHUCTEM.

PacueTrHo-rpaduueckasi padora Ne 1. Yacts 2. Pemienne ypaBHeHMii MaTeMaTH4eCKOMH
puszuxu.

E€ xpaTkoe conepxaHnue:

Haxoxnenne coOCTBEHHBIX (YHKIUNA MapadOINYECKOro, THIEPOOTNIECKOTO UIIH AITUIITHYE-
CKOI'O YpPaBHEHHUS.

[TocTpoeHue pelieHus Ha4adIbHO-KPAeBbIX 3a/1a4 JJIsl OJTHOPOAHBIX U HEOJHOPOAHBIX nudde-
PEHLIMAIBHBIX YPAaBHEHUH rUIepOOINYECKOTr0 U MapadoIMyecKOro THIIOB.

[TocTpoeHue perieHust KpaeBbIX 3a/1ad JJi OJHOPOJHBIX M HEOJHOPOJAHBIX nuddepeHimans-
HBIX YPAaBHEHUH DJUIANITUYECKOIO THIIA.

OneHouHbIE CpeACTBa TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH BKJIFOYAIOT KOHTPOJIbHBIE BOIIPOCHI U 3a7a-
HUs B (hopMe OJIaHKOBOTO TECTUPOBAHUS JUIsI KOHTPOJISE OCBOEHUSI 00yUYaIOLUMUCS pa3/ieloB Juc-
UUIUIMHBL, ipueM PI'P.

OO0pa3ibl TeCTOBBIX 3a7aHMi, 3a1aHuil PI'P, KOHTpOIBHBIX BOMIPOCOB U 3a/laHuil JUIsl POBe-
JICHUS TEKYIIEro KOHTPOJIs, SK3aMEHAIIMOHHBIX OMIETOB NpuBeeHbl B [Ipuioskenun 2.
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6.1. ®oHI OLEHOYHBIX CPEICTB AJI MPOBeAeHUS MPOMEKYTOUYHON aTTecTalMu
o0y4amuxcs Mo JUCHUHUIINHE «DJeMEeHThl MaTeMaTHYeCKOI 0
MO/1eJINPOBaHus (pU3NMUeCKHX NMPOLECCOB»

6.1.1. IlepeueHb KOMIETCHIIMIA C YKa3aHUEM ITAMOB MX (POPMUPOBAHUS B TIPOIIECCE OCBOCHUS 00-
pa3oBaTeNIbHOI MPOrpamMMBl.

B pe3ynbrate 0CBOCHUS TUCIUTUTHHBI (POPMUPYIOTCS CIECTYIOIINE KOMIETCHITHH

Koxa
Komnerennunu

B pe3ysbTarte ocBoeHusi 00pa30BaTebHON MPOrpaMMbl 00y4aKOIUICSA

JOJIKEH 00J1a1aTh

OK-1

CrocoOHOCTHIO K a0CTPaKTHOMY MBITIUICHUIO, aHAIIN3Y, CHHTE3Y

OIIK-6

HOBOI'O 3HAHUA

CIIOCOOHOCTBIO CAMOCTOSATENLHO HIIM B COCTaBE TpymIibl OCYHIECTBIATE HAY4Y-
HYIO ACATCIIbHOCTD, PCAIN3ys CIICHUAIIBHBIC CPECACTBA U MCTO/AbI IMOJIYYCHUA

[1K-2

CnocoOHOCTBIO IpOBOAUTL TCOPECTHUYCCKUC U OKCIICPUMCHTAJIIbHBIC HAYYHBLIC
HCCIICAOBAaHUA II0 IIOMCKY M IIPOBEPKE HOBBIX H,Z[efl COBCPUHICHCTBOBAHUA
HA3€MHBIX TPAaHCHOPTHO-TCXHOJIOTHYCCKHUX CPEACTB, HX TCXHOJIOTHMYCCKOI'O
O60py,I[OBaHI/I$I 1 CO3JaHHNA KOMIIIICKCOB Ha UX baze

B mporniecce ocBoeHust 00pa3oBaTeNbHON MPOrpaMMbl JaHHBIE KOMIETEHIIUN, B TOM YHCIIE
WX OTJENbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOATAMHO B XOJ€ OCBOCHHUS OOYYarOIIMMHUCS JUCLHU-
IUTMHBI B COOTBETCTBUU C YU€OHBIM IUIAHOM M KaJIEHJApHBIM rpaMkoM y4eOHOro mpoiiecca.

6.1.2. OnmucaHue moka3sartejeid M KpUTepHeB OLIEHUBAHUSI KOMIIETEHIM,

(bopanyeMblx o uTOraM OCBOCHus1 JTMCIUIIJIMHBI, OITHCAHHUEC KA OLICHUBAHUSA

ITokazaTenem OLICHHUBAaHUA KOMHGTGHHI/Iﬁ Ha Pa3JIMYHBIX JTallax UuX (bOpMI/IpOBaHI/IH SABJIACT-
Csa JOCTHUIKCHUC OGy‘IaIOHII/IMI/ICSI IIAaHUPYEMBIX PE3YJIbTATOB 06yqu1/1$1 10 JUCHHMITIIMHE.

OK-1 Cnoco0HOCTH K a0CTPAKTHOMY MBILILJIEHUIO, AHAJIU3Y, CHHTE3Y

Kpurepun ouennBanust

IMoka3zareanb
2 3 4 5
3HATH: OO6yuatomuiicst nemoHcTpupyeT | OOydaromuiics JeMOH- OO6yyaronuiics nemMoH- | OOyuaromuics
AKTyaJbHbIC MOJIHOE OTCYTCTBHE HWIJIM HEIO- | CTPUPYET HEMOJHOE COOT- | CTPUPYET JIOCTATOYHO | IEMOHCTPUPYET
npoOJieMbl  CO- | CTATOYHOE COOTBETCTBHE 3HA- | BETCTBHE 3HAHUIA IPO- riy0ookue 3HAHHS | TOJHOE COOTBET-
BPEMEHHOTO HUI KOHTPOJIUPYEMBIX pasjie- | rpaMme: KOHTPOJIUPYEMBIX CTBUE 3HAHH

HAYYHOTO U TeX-
HUYECKOTO pas-
BUTHS, ¢uo-
cockre  mpo-
OyieMbl camopas-
BUTHUS U CaMOpe-
aIu3alyu  Yero-
Beka B obmactu
MaT€MaTUuKHu )5
TEXHUYECKUX
HayK

JIOB MaTeMaTHKU:
HE CHOCOOEH apryMeHTHpPOBaH-
HO W TIOCJIEIOBATENILHO H3JIa-
raTb Marepuai, HEeIpPaBMWIBHO
OTBEYAET HA JOMNOJHHUTEIbHbIC
BOIIPOCHl WJIM 3aTpyIHSETCA C
OTBETOM

JIOITYCKarOTCs OIINOKH,
MPOSIBISIETCS HEJIOCTATOY-
HOE, TOBEPXHOCTHOE 3Ha-
HHE TEOPHH, CYyTH METO-
JoB. [nst nonmyuenus npa-
BUJILHOTO OTBETa TPEOYIOT-
Csl YTOUHSIFOLI[MIE BOIIPOCHL.

pa3fenoB JUCLUIUIMHBI, OT-
BEYaeT Ha BCE BOIPOCHI, B
TOM YHCIE JONOJIHUTEIb-
Hple. B TO ke BpeMmsa mpu
OTBETE [OITyCKAET HECyIe-
CTBEHHbIE NIOTPEIIHOCTH
WIA JIa€T HEAOCTaTOYHO
IIOJIHBIE OTBETHI

MporpaMMe JUcC-
IUTUINHEL,
JIOTUYHO U apry-
MEHTHPOBAaHHO
OTBEYAET Ha BCE
BOIPOCHI, B TOM
YKCIIE TOMOIHHU-
TENIbHBIE, TTOKA3bI-
BaeT BBICOKMI
YpOBEHb TEOPETH-
YEeCKOH ITOJAr0TOB-
KH




yMeTh: OO6yuJatomnmmiicst moka3pIBaeT He- | OOydJaromuiics AeMOH- OO6yygarommiicst neMoHCTpU- | OOyJaronuics
a0CTpaKkTHO JIOCTaTOYHOE YMEHHE TpUMe- CTPHUPYET HEMOJIHOE COOT- | PYET YACTUYHOE COOTBET- JIEMOHCTPHUPYET
MBICIIHTB, 0000- | HATH TEOPHIO K PEUICHUIO NIPEJ- | BETCTBHE CIICAYIOMINX CTBHE CICAYIOMNX YMCHAN: | yMEHHE IpuMe-
[IaTh, CHCTEMa- | JIATAEMBIX 3a1a4, JOIYCKaeT YMEHHI: pelieHne 3a1ad, MIPUMEHSTh TEOPETHICCKIE HATH TEOPHIO K
TU3UPOBAThH U | TpyOble OMIMOKY MPH PEIICHUM | YMCHHUE MOJB30BATHCA ME- | METOJBI K PEIICHUIO 3a/1ay. PEIICHUIO MpeJi-
aHAITU3UPOBATh 3a/1a4 WIKM BOOOIIE PEeIICHHS TOJaMU MaTeMaTHYECKOM VMeHHS OCBOEHEI, HO J10- JlaraeMbIX 3aad,
MOJYYCHHYIO 3a/1a4 OTCYTCTBYIOT, HEIpa- (usuku. B periennn 3aqau | MyCKarOTCS HE3HAYUTEIb- TPaBUIBHO U
UHPOPMALIUIO BHMJILHO OTBEYAET HA JOIOJIHMU- MOTYT COJCPIKATHCS TPY- HEIE OIMMOKH, HETOYHOCTH, MOJTHO CTPOUTH
TEJBHBIC BOTIPOCHI, CBSI3aHHBIC ¢ | Oble OMIMOKYU, MPOSBISACTCSA | 3aTPYAHCHUS TPU PCIICHUH | PCIICHHUS MaTeMa-
W3y4YaBIIAMHUCS B Kypce mMare- HEIOCTaTOYHOC YMCHHE 3a7a4, HE BIUSIOIINE HA THYECKHUX 3a7ad4.
MaTHYECKIMH METOIaMHt B MO- | MIPUMEHSTH TEOPHIO K pe- o0mmit X0 perIeHus CBobomHO omepu-
JEISIMU WM 3aTPYIHACTCS C IICHUIO TpeIIaracMbIX 3a- pyeT nprobpe-
OTBETOM ad. TEHHBIMH YMEHU-
SIMU, IPAMEHSET
WX B CUTYaIAX
TMOBBIIICHHON
CJI0KHOCTH.
BJIAJETh: OO6yuaromumiicst He Biajgeer win | OOydarontuiics Biageer OOyuJarommiicss 9acTHIHO OO6yuaromwmiics B

Ha OCHOBE OCBO-
€HHUS OCHOBHBIX
MOJIOJKEHHH, 3a-
KOHOB M METO-
JIOB MaTEMaTHUKH
BIQJETh CITOCO0-
HOCTBIO K a0-
CTPaKTHOMY

MBIIUIEHHIO,

aHalu3y, CHHTE-
3y uH(pOpMAaIH

B COBCPUICHHO HeZ[OCTaTO‘IHOfI
CTCIICHHU BJIaACCT

HaBbIKaMH INPUMCHCHUA
TCOPETUYCCKOIO armapara u
Ppas3JIMYHbIX MAaTECMaTUYCCKUX
METOAOB K PCHICHHIO 3aJa4

MaTeMaTHISCKHUMH METO-
JIaMH B HEIIOJTHOM 00BEME,
JIOMYCKAIOTCSI 3HAUUTENb-
HBIC OIIHOKH, TIPOSIBIACTCS
HEA0CTaTOYHOCTh BIIajic-
HHS MaTeMaTHYECKOM TeX-
HUKOM, UCTIBITHIBAET 3HA-
YUTEIbHBIC 3aTPYIHEHUS
MIpU IPUMEHEHNUU HAaBBIKOB
B HOBBIX CUTYaIUsX.

BJaJeeT METOJAMH MaTeMa-
TUYECKOH (DM3HUKH, HABBIKU
OCBOEHBI, HO I0ITYCKAIOTCSI
HE3HAYUTEIbHBIE OIINOKH,
HETOYHOCTH, 3aTPyAHECHUS
MIpU aHAJIMTUYECKUX Olepa-
LUAX, IEPEHOCEe YMEHUN Ha
HOBbIE, HECTAH/IAPTHBIE CU-
Tyaluu.

II0JIHOM 00BEME
BJIaJIeE€T METOA-
MM MaTeMaTH4e-
CKO# (hM3HKH,
CBOOOHO TIpUMe-
HSCT MOJYYCHHBIC
HaBBIKU B CUTYa-
LHSX TOBBIIIEH-
HOM CJI0KHOCTH.

OIIK-6 crnoco0HOCTh CAMOCTOSATE]bHO HJIN B COCTABE IPYIIbI OCYLIECTBJSTh HAYYHYIO 1eATeIbHOCTD,
peau3ys crieliajibHble CPeICTBAa H METO/IbI NOJTy4eHHsI HOBOT0 3HAHHSA

3HATh:
KaKk panuoHalb-
HO HCIIOIb30BaTh
HaKOIJICHHBIE
3HaHUSA U1 3¢-
(hexTUBHOH
Hay4yHOM  opra-
HHU3aLUK  TpyZAa
(camocrosiTensb-
HOTO WJIH B CO-
CTaBe TPYIIIHI)

OO6yyaronuiics  J1€MOH-

OO6yyatrouuiicst IEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HA-

CTPHUpPYET MOJIHOE OTCYT-
CTBHUE WIIH HEJIOCTATOYHOC
COOTBETCTBHE 3HAHUH
KOHTPOJIUPYEMBIX ~ pa3jie-
JIOB MaTeMaTHKH:

HE CII0cOOeH apryMeHTH-
POBAHHO U MOCJIENIOBA-
TEJILHO M3JIaraTh MaTepH-
aJI, HCIPaBUJIBHO OTBEYA-
€T Ha JOIIOJIHHUTCIIbHBIC
BOIIPOCHI WU 3aTPYA-
HSIETCS C OTBETOM

HUH Nporpamme,

JIOITYCKAFOTCST OLTHOKH, TTPOSIB-
JSeTCsT HeOCTATOYHOE, TI0-
BEPXHOCTHOE 3HAHUE TCOPUH,
CcyTd MeTo/10B. I mosydueHus
MPaBUJIBHOTO OTBETA TPEOYIOTCS
YTOUHAIOINUE BOMIPOCHI.

OOyuaronmiics JICMOH-
CTpUpYET JIOCTATOYHO
riy0oKue SHaHUs
KOHTPOJINPYEMBIX

pa3nenoB IUCLHUIUIMHBL, OT-
BEYaeT HA BCE BOIPOCHI, B
TOM YHCJIE JONOJIHUTEIb-
Hele. B TO ke Bpems 1pu oT-
BETE JIONyCKAeT HeCylle-
CTBEHHbIE IIOTPEIIHOCTH WIN
JlaeT HEJOCTaTOYHO IOJIHBIE
OTBETHI

OO0yuaronumiics
JEMOHCTPHPYET
II0JIHOE COOTBET-
CTBHE 3HAHUI
TporpamMme JHc-
LMIUTHHEL,
JIOTUYHO U apry-
MEHTHPOBAHHO
OTBEYAET Ha BCE
BOIPOCHI, B TOM
YHCIIE TOMOIHHU-
TENIbHBIE, TTOKA3bI-
BaeT BBICOKHIA
YPOBEHb TEOPETH-
YECKOM ITOArOTOB-
K1

yMeThb:
CaMOCTOSTEILHO
WO B COCTaBe
TPYIIIBI ocy-
IIECTBIIATh
HAYYHYIO  Jes-
TEJIbHOCTh, BBI-
oupas  s¢dek-
THBHBIE CIIOCOOBI
pelieHusT  MpH-

OO0yyaronuiicss — MMOKa3bl-
BaeT HEJOCTATOYHOE yMe-
HHE TPUMEHATh HW3BECT-
Hble B Y4eOHOW nurepa-
Type METO/BI K PEIICHUIO
npeiaraeMbIX 3ajad, J10-
MyCKaeT rpyOble OmHMOKH
IpU PElICHUX 3a7ad MU
BOoOOIIe pemeHus 3amad
OTCYTCTBYIOT, Herpa-

OO0yyJaroniuiicst IEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE Clie-
JYIOIIMX YMEHUMU: pelIeHue 3a-
Jlad, yMEHHE I10JIb30BaThCs Me-
TOJJAMU MaTeMaTH4ecKol puzu-
ku. B perenun 3amau moryr
coJieprkaTbesi rpyOble ommnoKy,
HPOSIBIISIETCS HEJIOCTATOYHOE
yMEHHE NPHUMEHSTh TEOPUIO K
PELICHUIO MPeAIaraeMbIX 3ajad.

OO0yyarommiicss JEMOHCTPH-
pyeT 4acTU4HOE COOTBET-
CTBUE CIECAYIOIUX YMEHUM:
TIPUMEHSATH TEOPETHIECKUE
METO/IbI K PEIICHHUIO 3a/1ad.
YMeHust 0CBOEHBI, HO J10-
ITyCKAIOTCSl HEe3HAUYUTENbHBIE
OLIMOKH, HETOYHOCTH, 3a-
TPYIHEHUsI [IPU PELICHUH
3ajia4, He BIMSIOIIUE Ha

OO6yuaronuiicst
JEMOHCTPHPYET
YMEHHE IIpUMe-
HATh TEOPHIO K
PELICHUIO TpeI-
JaraeMbIX 337134,
MPAaBHIBHO U
ITOJTHO CTPOUTH
peumIeHus MmaTeéMa-
TUYCCKUX 3aaad4.
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KIAIHBIX 3a71ad,
BO3HHKAIOINX B
xoze mpodeccH-

BIWJIPHO OTBEYaeT Ha J0-
MOJTHUTENBHBIE  BOTIPOCHI
WU 3aTPYIHACTCS C OTBE-

001t X0 pemeHus

CBo06oTHO TIpH-
MEHSET IpHoodpe-
TCHHBIC YMCHHUSI B

OHAIILHOM  Jesi- | TOM CHUTYaIHSX 10~
TEILHOCTH BBIIICHHOM CIIOXK-
HOCTHU
BJIAJETh: Obyuatonmmiicss He Biage- | OOydarommiics BIageeT Mare- Obyuarommiics gactuaHo | OOywaromuiics B
CITOCOOHOCTBIO €T WIK B COBEpIICHHO | MATUYECKUMHU METOIAaMH B He- BIIAZIEET MAaTEMATHUYECKHMH | TIOJTHOM 00BEME
CaMOCTOSTENIbHO | HEJOCTATOYHOW CTEMEHH | MOJHOM 00beMe, JOMYCKatTCs METO/IaMH, HaBLIKM | BIIAJIEET METO/IA-
WIM B COCTaBe | BiajeeT 3HAYUTEIbHBIC OIIMOKH, IPOSIB- | OCBOCHBI, HO JOMYCKAIOTCS | MU rapMOHHYE-
TPyIIbI Ha | HAaBBIKAMH  MNPUMEHEHHS | JISIETCS] HEIOCTATOYHOCTh Blia- HE3HAYUTENLHBIE  OIIMOKH, | CKOTO aHajh3a u
HAYYHOH OCHOBE | TEOPETHUYECKOTO ammapara | JCHUS MaTeMAaTUYeCKOH TEXHU- | HETOYHOCTH, 3aTPYJHCHHUSA | MAaTeMaTHYCCKOU
OpraHU30BaTh U pa3IMYHBIX MaTeMaTH- | KOW, UCTIBITHIBACT 3HAUUTEIIb- npu AHAIUTHYCCKUX | (DU3UKH, CBOOOI-
CBOWM TPy, HC- | YECKHUX METOJOB K peIlie- | HbIC 3aTPYAHCHUS MIPH MpUMe- orepanusx, MEepeHoce | HO MPUMCHSET
MOJIb3ys. 3HAHUE | HHIO 3a]a4 HCHHY HABBIKOB B HOBBIX CUTY- | YMCHUIA Ha HOBEIC, | MOJyYCHHBIC

METOJIOB U MO-
Jnene  marema-
THIeCKOH (pr3u-
KU1

alfusax.

HECTaHAAPTHBIC CUTYyalluU.

HaBBIKU B CUTYya-
[USX MOBEIIIECH-
HOH CITOKHOCTH.

IIK-2 cnocoGHOCTh NPOBOAUTH TeOpeTHYECKHUE U IKCIIEPUMEHTAJIbHbIE HAyYHbIe HCCJleI0BAHUS M0 MOUC-
KY U NIPOBEPKe HOBBIX H/Ieil COBEPIIEHCTBOBAHNUS HA3eMHbIX TPAHCIOPTHO-TEXHOJIOTHYECKUX CPEACTB, UX
TEXHOJIOTHYECKOr0 000PYA0BAHMS U CO3IaHUS KOMILIEKCOB HAa UX 0a3e

3HATh:
MaTreMaTHYeCcKH1e
METOIbl, Mare-
MaTH4ecKue |
KOMITBIOTE€PHBIC
MOJICIH, TIpUMe-
HsIeMbIC UL
aJIeKBaTHOT'O
ONMCaHUs  pe-
aNBHBIX IpOLeC-
COB, OTpaXaro-
1111704 paboty
Ha3eMHbIX
TPaHCIIOPTHO-
TEXHOJIOTHYe-
CKHUX  CPEJCTB,
UX TEXHOJOTH-
4ecKoro 00opy-

OO6yyaronuiics  J1eMOH-
CTpUPYET TMOJHOE OTCYT-
CTBHE WM HEJIOCTATOYHOE
COOTBETCTBUE 3HaHUH
KOHTPOJIMPYEMBIX pase-
JIOB MaTeMaTHKH:

HE CIT0cO0eH apTyMeHTH-
POBaHHO M MOCIIEIOBA-
TENBHO W3JIaraTh MaTepH-
a1, HeTIPaBIIILHO OTBEYA-
€T Ha JIOTIOJTHUTEITHHBIC
BOTIPOCHI WK 3aTPY/I-
HACTCSI C OTBETOM

OO6yyarouuiicst IEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HA-
HUH porpamme,

JIONYCKAIOTCs OIIMOKH, ITPOSIB-
JISIeTCsl HEIOCTaTOYHOE, T10-
BEPXHOCTHOE 3HAHHE TEOPHH,
CYTH METOJIOB. [lyist mosrydeHus
MPaBIJIBLHOTO OTBETA TPEOYIOTCS
YTOUYHSOIIHE BOIIPOCEHL.

OOyuaronmiics JICMOH-
CTPHPYET JIOCTATOYHO
rIyOOoKHe 3HAHUS
KOHTPOJIUPYEMBIX

pa3nenoB TUCHUIUIMHBL, OT-
BEYaeT Ha BCE BONIPOCH, B
TOM 4YHCJIE JIOTOJHUTEIb-
HBIe. B TO Xe Bpemst mpu 0T-
BETC JIONyCKaeT Hecylle-
CTBEHHBIE MTOTPEITHOCTH HITN
JlaeT HEJAOCTATOYHO MOJIHBIE
OTBETHI

OOyuaronumiics
JIEMOHCTPUPYET
IOJIHOE€ COOTBET-
CTBME 3HAHUU
MporpaMme Jiuc-
IUTUINHEL,
JIOTUYHO U apry-
MEHTUPOBAHHO
OTBEYAET Ha BCE
BOIIPOCHL, B TOM
YHCIe JIOTOJIHHU-
TEIbHBIC, TOKA3BI-
BaeT BLICOKMI
YPOBEHb TEOPETHU-
YEeCKOM ITOTOTOB-
KU

JIOBaHHMS
yMeTh: OOyuaromuiics MoKasbl- OO6yJatonmuiicss neMoHcTpupyeT | OOyuarommiics neMoHCTpU- | OOydaromuiics

HPUMEHSTH BAaeT HEJJOCTATOYHOE YMe- | HEITOJIHOE COOTBETCTBHE ClIe- PYeT 4YaCTHIHOE COOTBET- JEMOHCTPHPYET
KJIaCCHYECKNE HHE TIPUMEHSTh TEOPHIO K | NYIOIIMX YMEHHUIl: peIIeHHE 3a- | CTBHE CIEAYIONINX YMEHUH: | yMEHHE IpuMe-

¢u3nko — mexa-
HUYECKHE U Ma-
TEMATHUYCCKHUEC

METOJbI U MOJIC-
JM 1L PELICHUS
IMPpUKJIaJHBIX 3a-
Jlad, BO3HHKAIO-
mmMx B XOze
npodeccuo-
HaJIbHON

TENBHOCTH

ACs1-

PEIICHHIO MPe/IaraeMbIxX
3a/1a4, IOMyCKaeT rpyonie
OIMOKY IPHU pEIIeHUN
3a/1a4 WK BOOOIIIE pere-
HHS 33124 OTCYTCTBYIOT,
HCTIPABUJIBHO OTBEYACT HA
JIOTIOTHUTEIHHEIC BOIIPO-
CBI, CBSI3aHHBIC C H3yYaB-
IIMMUCS B Kypce MaTeMa-
TUYECKAMU METOJIAMH U
MOJICIISIMU  WJTH 3aTPY/-
HSETCS C OTBETOM

Jlau, yMEHHE I0JIb30BaThCs Pa3-
JUYHBIMU MeToJiaMu. B perre-
HHUH 3374 MOT'YT COZIePKaThCs
rpyOBIe OIMOKH, IPOSBISETCS
HEIOCTaTOYHOE YMEHHE TIPH-
MEHSTh TEOPHIO K PELICHUIO
IpeJJlaraeMbIX 3a1au.

MIPUMEHSTh TEOPETUIECKHE
METO/JIbI K PENICHHUIO 3a/1a4.
YMeHus 0CBOEHBI, HO JI0-
MyCKAIOTCSI HE3HAYNTEIHHBIC
OIIMOKH, HETOYHOCTH, 3a-
TPYIHEHUSI IPU PEIICHUH
3a71a4, HE BIIUSIOIINE HA
OO0IIMiA XOJ1 peIeHUs

HSTh TEOPHIO K
PELICHHUIO TIpeA-
JaraeMbIX 3ajad,
TPaBUIIBHO U
TIOJTHO CTPOMTH
peleHns MaTema-
THYECKHUX 3a7a4.
CBobozHO orepu-
pyeT npuobpe-
TEHHBIMU YMCHH-
SIMH, TIPUMEHSIET
UX B CHTYaIHUsIX
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TMOBBIIICHHOU
CIIOKHOCTH

BJIA/IETh:
CIIOCOOHOCTBIO
MPOBOJUTE TEO-
peTHYecKue u
JKCIICPUMECH-
TaJbHBIC HAY4-
HEIE HCCJEN0Ba-
HUS IO TTOUCKY U
MPOBEPKE HOBBIX
uaeil coBeplleH-
CTBOBaHMS
Ha3eMHBIX
TPaHCHIOPTHO-
TEXHOJIOTHYE-
CKUX  CPEJCTB,
ux TCXHOJIOT'U-
geckoro 00opy-
JIOBaHMsI

OO6yuJaromimiicst He Biaje-
€T WIN B COBEPIIEHHO
HEJIOCTAaTOYHOM CTEeNEeHU
BJajieeT

HaBbIKaMU TPUMEHEHUS
TEOPETUUECKOTO anmnapara
Y pa3InIHbIX MaTeMaTH-
YECKHX METOAOB K pellie-
HHIO 33724

OO0yJaromuiicst BlIageeT Mare-
MaTHYECKUMHU METOJAMH B He-
MOJTHOM 00beMe, JOMYCKAITCS
3HAYHTENIbHBIC OLTHOKHU, MPOSIB-
JIAETCS HENOCTATOYHOCTH BJIa-
IIEHUS MaTEMaTUYECKOU TEXHU-
KOM, UCIIBITBIBACT 3HAYNTEIIb-
HBIC 3aTPYTHCHUS IPU TIPUME-
HEHUH HABBIKOB B HOBBIX CHUTY-
anusx.

OObyJarommiicss 9acTHIHO
BJIaJIeeT METOJAMHU MaTeMa-
TUYECKOH (DU3UKH, HABBIKU
OCBOCHBI, HO JIOITYyCKAIOTCS
HE3HAYHUTENbHBIE OIINOKH,
HETOYHOCTH, 3aTPYyTHCHHUS
MPH AaHATUTHYCCKHX OTepa-
LUsX, TIEPECHOCE YMCHUH Ha
HOBBIE, HECTAHIAPTHBIC CH-
Tyaruu.

OO6yuarommiics B
MOJIHOM 00BEME
BJIaJIEET METOa-
MU rapMOHHUYE-
CKOT'0 aHaJINu3a 1
MaTeMaTHYECKOU
¢usuku, cBo6O-
HO MPUMCHSIET
TTOITyYCHHEIC
HAaBBIKH B CUTYya-
LMSIX ITOBBIIIEH-
HOH CIIOKHOCTH.

IIIxana oneHUBaHUSI pPE3yJIbTaTOB HpOMe)KYTOHHOﬁ aTTecTalMy U €€ onucaHue:.

dopmMa NPOMEKYTOYHOI aTTECTAIMU: IK3aMeH

[TpomexxyTouHas arrectanus oOydJaromuxcst B popMe IK3aMeHa MPOBOAUTCS 1O PE3ysbTa-
TaM BBITMOJHEHHs BCEX BUJIOB Y4eOHON paboOThI, MPEAYCMOTPEHHBIX YU€OHBIM IIJIAHOM MO JaHHOM
JTUCHUTIIMHE, TIPU 3TOM YYHUTBIBAIOTCS PE3YJIbTAaThl TEKYIIETO KOHTPOJS YCIEBAEMOCTH B TEUCHUE
cemectpa. OlleHKa CTENEeHHU JOCTIKEHUS 00yJaloMMUCs TUIAHUPYEMBIX Pe3yJIbTaTOB 00yUEHUS 10
JTUCHUTIIUHE MPOBOAUTCS MPEIoaBaTeIeM, BEAYIIUM 3aHATUS 110 JUCIHUILUIMHE METOJOM IKCIIEePT-
HOM onenkH. [To uToram mpoMexyTouHO# aTTeCTaluy MO AUCHUIUIMHE BBICTABISETCS OI[EHKA «OT-
JUYHO», «XOPOILI0Y», «yA0BIETBOPUTEIHHO» UIH «HEYTOBIETBOPUTEIBHOM.

IIkana oueHNBaHUA

Onucanune

O1ianyHo

BeimonHeHsl Bce 00si3aTesIbHbIE YCJIOBHSI NMOATOTOBKH CTY-
JAEHTA K INPOMEKYTOYHOM AaTTeCTalluM, INPEIyCMOTPEHHBIE
IporpaMMoi JucHUIUIMHbEL. CTyIEeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB IIOKA3aTeJIsIM, IPUBEICHHBIM B
TabIUIax, ONepupyeT NPUOOPETEHHBIMU 3HAHUAMH, YMEHHUSIMH,
HaBBIKAMM, IIPUMEHSIET UX B CUTyalUsX MOBBIIMICHHON CJIOKHO-
ctu. [Ipu 3TOM MOTyT OBITH JONYIIEHbl HE3HAYUTEIbHBIE OLIHO-
KM, HETOYHOCTH, 3aTPYAHEHUS IPU NIEPEHOCE 3HAHUN U YMEHUU
Ha HOBBIC, HECTAHIaPTHBIC 3aa4H.

Xopomo

BrimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTY-
AEGHTA K INPOMEKYTOYHOH aTTeCTalluM, NPEIyCMOTPEHHBIE
IporpaMMoi JuctUIuIMHbEL. CTyIEeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabIUIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMHM. B TO ke BpeMs Ipu OTBETE AOIYCKAET HeCcylle-
CTBEHHBIE IIOTPEIIHOCTH, 3aJayd pellaeT C HEN04YeTaMH, HE




BIUSIONTUMH Ha OOILTUI X0/ PeIIeHUSI.

BelnionHeHsl Bce 00s13aTe/IbHbIE YCJIOBHS MOATOTOBKH CTY-
JE€HTAa K NPOMEKYTOYHOH AaTTeCTalluM, MPETyCMOTPEHHBIE
nporpamMmoi TucuuIuinHbl. CTyIEeHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB MTOKA3aTEJISIM, IPUBEICHHBIM B
TabynLax, onepupyeT NpuoOPEeTEHHBIMHU 3HAHUSMHU, YMEHUSIMH,
Y 10BIETBOPUTENBHO HaBblkaMu. Ho noka3piBaeT HerimyOoOKue 3HaHMs, IIPU OTBETE HE
JIOIYCKaeT TpyObIX OIIMOOK WM NPOTHUBOPEUM, OJHAKO B
(bopMyITMpPOBaHUU OTBETa OTCYTCTBYET JOJDKHASI CBS3b MEXKIY
aHaJIM30M, apryMEeHTallMedl U BbIBOJIAMHU, B PELICHHUH 3a/1a4 MO-
TYT cofiepKaTbes rpyObie ommOku. [[ist momydeHus: mpaBUIIbHO-
ro oTBeTa TPeOyIOTCS YTOUHSIOIINE BOMPOCHI.

He BbImosiHEHBI 00s13aTe/IbHbIE YCJAOBHUSI NMOATOTOBKH CTY-
AEeHTa K NPOMEKYTOYHON aTTecTauMH, MNPEIyCMOTPEHHbBIE
nporpamMmont aucuuiuesl, MJIM cTtyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB IIPUBEACHHBIM
B Ta0JMIaX MOKAa3aTelsiM, JOMYCKAIOTCA 3HAYUTEIbHBIE OLINO-
KM, NPOSABISETCS OTCYTCTBHE 3HAHMM, YMEHHI, HABBIKOB I10 Psi-
Jly TOKa3aTeseil, CTyAEHT HCHBITHIBAECT 3HAUYUTEIbHBIE 3aTPY/I-
HEHUS NIPU ONIEPUPOBAHUM 3HAHUSIMUA U YMEHUSIMH.

HeynosnersopurensHo

DOoHABI OLIEHOYHBIX CpPpeaACTB NMpPEACTABJICHBI B IPUJIOKEHUN 2K paﬁoqeﬁ nmporpamme.

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALIMOHHOE 0O0ecnevyeHHe TUCHMILINHBI
a) OCHOBHasi JIMTepaTypa:

1. Beegenue B mateMaruueckoe mozenupoBanue / pea. I1.B. Tpycos. — Mocksa : Jloroc, 2004. —
439 c.

URL.: http://biblioclub.ru/index.php?page=book&id=84691.

2. Memkuc, A.Jl. [Tpuknagnas marematuka sl nH>keHepoB. Criennanbablie Kypesl / A.Jl. Mpii-
KHuc. — 3-e u31. — Mocksa : ®usmatiaur, 2006. — 688 c.

URL.: http://biblioclub.ru/index.php?page=book&id=75705
0) TOTIOTHUTEIbHAS JTUTEPATYpA:

1. Kpatkwuit kypc Boicieit matematuku / K.B. banaun, ®.K. banaun, B.U. Ixeddans u ap. ; noxa
o6m. pen. K.B. banmuna. — 2-e u3n. — Mocksa : M3garenscko-ToproBas Koproparus «Jlamkos u
K°», 2017. - 512 c.

URL.: http://biblioclub.ru/index.php?page=book&id=450751.

2. AmepuenkoB, B.J. OcHOBBI MaTeMaTHYeCKOTO MOJAEIUPOBAaHUS TeXHUYecKux cuctem / B.H.
Asepuenkos, B.I1. ®emopos, M.JI. Xeiidemn. — 3-¢ uz., crep. — Mocksa : M3garenscTBo «DimHTaY,
2016. - 271 c.

URL.: http://biblioclub.ru/index.php?page=book&id=93344
B) IPOrpaMMHOe o0ecriedeHre 1 HHTEPHET-PecypChbl:

[IporpamMMHoe obecrieueHue He MPEeTyCMOTPEHO.
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HHuTepHeT-pecypchl BKIOYAIOT y4eOHO-METOJMUECKUE MaTEpUaIIbl B JIEKTPOHHOM BUJIE,
npeacTaBiICHHbIE Ha caiite mospolytech.ru B pasaene: «L{eHTp MaTeMaTHYECKOTO 0OPa30BaAHUS
(http://mospolytech.ru/index.php?id=4486);

BapI/IaHTBI KOHTPOJIbHBIX Ba,I[aHI/Ifl 110 JUCLHUIIIINHEC npeaAcCTaBJICHbI Ha camlrax:
http://i-exam.ru, http:// fepo.ru.

Tlone3urie y‘le6H0-MGTOI[I/I‘leCKI/Ie u I/IH(l)OpMaHI/IOHHBIe MaTc€puralbl IMMPECACTABJICHBI Ha caii-

Tax:
http://exponenta.ru,
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

8. MaTepHaHLHO-TeXHI/I‘leCKOC o0ecrneyeHue AUCHHUIIIMHBI

AyauTopus IS JEKIMOHHBIX M MPAKTUYECKUX 3aHATHH 0011ero poHa, CToJIbl yueOHbIE CO CKaMb-
SIMH, ayTUTOpPHAs Tocka. Pabodyee MecTo MpenoiaBaTessi: CTOJ, CTYI.

9. MeToaunuecKkue PEeKOMEHIAUH NJIsA CaMOCTOSITEIbLHOM paGOTLI CTYACHTOB

Pa3nen maremaTuky, NOCBALICHHBIH MaTEMATUYECKOMY MOJEIUPOBAHUIO (PU3UUECKUX TPO-
[[ECCOB Pa3MYHON MPHUPOJbI, OUYEBUIHO, SBISETCS YPE3BHIYAMHO BAXKHBIM JJISl MOJTOTOBKU OyITy-
IIUX CIIEHUAINCTOB U BKIJIIOYAET B C€0sI UCKIIOYUTEILHO MHOI'O TUIIOB MOJIEJIE U METO/I0B UX aHa-
nmu3a. M3-3a orpaHrueHHOCTH 00bEeMa Kypca U C y4ETOM TOrO, YTO MHOTHE MOJENH, pacueTHbIE
CXEMbI M METOJbl UX MPOrPpaMMHON peanu3aluuu OyayT paccMaTpuBaThCs B ClELUAIbHBIX JHUCLU-
IUIMHAX, B JAHHOM OO0IIeo0pa3oBaTeIbHOM Kypce MpeaycMaTpuBaercs OOCYKIEHUE HEKOTOPBIX
HanboJlee pacpoOCTPaHEHHBIX KIACCHYECKUX 3ajay MPUKIATHOW MaTeMaTHKH M MEXaHUKH, MOJe-
JUPYEMBIX, B OCHOBHOM, OOBIKHOBEHHBIMH IU(D(epeHIINaTbHBIMI YPaBHEHUSIMH U JIMHEHHBIMU
nudhepeHIMATFHBIMA YPABHCHUSIMA B YaCTHBIX MPOU3BOJHBIX (M3yUEHUE TaKUX YPaBHCHHH BTO-
pOro MopsiJiKa COCTABIIAET MPEeIMET MaTeMaTHIECKOU (PU3MKN).

[Ipy m3ydyeHun ypaBHEHMM MaTeMaTUYeCKOM (PU3UKU CIEAyeT, MpPEXIe BCEro, oOpaTuth
BHUMaHUE Ha KJIacCHU(pUKaIuIo ypaBHeHUN. Bc€ MHOrooOpasue ypaBHeHUN MaTeMaTH4eCcKon (hu3u-
KM MOXeET OBITh pa3/ielieHO Ha TPH Kjlacca. Y paBHEHHUS KaXJIOTro Kiacca o0JagaroT OOUUMHU CBOM-
CTBaMHU pELICHUH. B KaKIOM M3 3TUX KIIAaCCOB €CTh MPOCTEiIIee YpaBHEHUE, Ha3bIBAEMOE KAHOHU-
yeckum. IIpUHAIEKHOCTh YpaBHEHUS K TOMY WJIM MHOMY KJIacCy ONpPENENseTcsl COOTHOLLIEHUEM
MeXay K03 PUIIMEeHTaMU TIPH CTAPIIUX MPOU3BOIHBIX.

Oco6oe BHMMaHMe HAJ0 O0OPATMTH Ha NMOCTAHOBKHM HAYaJIbHO-KpPaeBbIX 3a1a4 IJsl
YPAaBHEHHMH runepooIM4ecKoro, napadoJn4ecKoro THIOB M KPaeBbIX 3aa4 IS YPaBHEHUil
M THYECKOr0 TUIIA.

Jlroboe muddepeHnmansHOe ypaBHEHHE MaTeMaTUYeCKOW (U3MKH HMeeT OeCUHCICHHOE
MHOKECTBO peleHui. [ momydyeHus: eAMHCTBEHHOIO pellieHus Heo0X0uMO 3aJaHue JOTOIHU-
TEJBHBIX YCIOBUH, KOTOPHIE MO3BOJSIOT OJHO3HAYHO OMUCATh KOHKPETHBIA (PM3MUECKUN TpoIlece.
KonnuecTBo 1 BUA 3THX YCIIOBUIN 3aBUCAT OT XapakKTepa U MOpsSAKa MPOU3BOAHBIX, BXOISAIIUX B
ypaBHeHUe, OT (OopMbI 00IacTH, B KOTOPOU HIIETCS PElIeHUE ypaBHEHUS, OT XapaKTepa B3auMo-
JENUCTBUS pacCMaTpUBAEMOTo Teja (WM Tpoliecca B BBIICIICHHOM TeJe) C OKpY»Karolen cpenoil. B
o011eM ciayyae TOMOTHUTEIbHBIMH YCIOBUSIMU MOTYT OBITh HaAUalbHbIE N SPAHUUHBIE YCILOBUSL.

HavanbHble yciioBUSI ONMUCHIBAIOT COCTOSAHUE O0BEKTA B HaYaJIbHbIII MOMEHT BpeMeHu. [l
ypaBHEHHUs TUMEPOOTUIECKOTO THIIA CTaBATCS JBA HAYAIBHBIX YCIOBUS COOTBETCTBEHHO BTOPOMY
MOPAIKY MPOU3BOAHOM 1O BPEMEHHU, BXOJslIel B ypaBHeHHEe. OHHM XapaKTepU3yIOT BEJIIMYUHBI OT-
KIIOHEHUI U CKOPOCTEH TOUeK 00beKTa (CTPYHBI, CTEPKHS U Ap.) B HAYAIbHBIA MOMEHT BPEMEHH.
Jlnig ypaBHEHUsI Napa0OIMYecKoro THIAa CTAaBUTCS OJHO HAYaJbHOE YCIOBHE, YTO COOTBETCTBYET
MEPBOMY TMOPSAKY MPOU3BOJHON MO BpeMeHHU (ecnu uckomas (PyHKIMS B ypaBHEHUHU TEILIONPO-
BoHOCTH U(X,t) — TeMneparypa B MpOM3BOJIBHOM CEYCHUH CTEPIKHS B JIF000 MOMEHT BpeMeHH t, TO
HayaJlbHBIM YCJIOBHEM 3aJa€TCsl paclpelie]ieHue TEeMIIepaTypbl MO JJIMHE CTEPXKHS B HadadbHBIN
MOMeHT BpeMmeHnHu t = 0).
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['pannyvHbIE yCIOBHS JUIsl BOJIHOBOTO YpaBHEHHUs (€CIM OHO OMUCHIBACT, HAPUMED, IOTe-
pedHble KoueOaHusi CTPYHbI KOHEUHBIX Pa3MEpPOB) XapaKTEpU3YIOT MOBEJCHHE KOHIIOB CTPYHBI B
nporecce KojaebaHuil 1 3aBUCAT OT XapaKTepa UX 3aKPETICHHS.

s ypaBHEHUS! TEIJIONPOBOJHOCTU CTEP)KHS T'PAHUYHBIC YCIOBUS MMEIOT CYLIECTBEHHO
Pa3NUYHBIN BUJ B 3aBUCUMOCTH OT XapaKTepa TEII00OMEHa KOHIIOB CTEPKHS C OKpY’Karollen cpe-
TIOH.

Jlist ypaBHEHUS SJUTUIITUYECKOTO TUTIA, KaK U I YPaBHEHUS Mapa0OINdecKoro THIA, TaK-
KE Pa3INyaroT pa3Hble KPaeBble 3a/1a4M B 3aBUCMMOCTHU OT YCJIOBHM Ha KOHTYpE paccMaTpUBaeMOi
o0macTH.

Ilosmomy nocmanoska 3a0auu mamemamu4eckou uzuku exkiouaem saoanue oughghepen-
YUATBHO20 YPABHEHUsL 8 YACTHBIX NPOU3BOOHBIX, ONUCHIBAIOWE20 UCCAeOYeMblll npoyecc, a MaKice
8 0Ougem ciyyae epaHuyHbIX U HA4albHbIX YCI08ULL, NO360AIOWUX NOJYYUMb eOUHCNEEHHOE pelle-
Hue.

Ecnu 3a0aua mamemamuyeckoii (pu3uxku nocmasieHa KOppeKmHo, mo eé peuieHue cyuje-
cmeyem, eOUHCMEEHHO U YCMOUYUBO K MAbIM USMEHEHUAM UCXOOHBIX OAHHBIX.

TpebGoBaHue HENPEPHIBHOM 3aBUCUMOCTU PEIIEHUS OT HMCXOJIHBIX JAHHBIX OOYCIOBJIEHO
TeM, 4TO (PM3UYECKHE JaHHbIE, XapaKTePU3YIOIINEe HAadalbHOE COCTOSHIE CUCTEMBI, OTIPEACIISIOTCS,
KaK MPaBHJIO, SKCIEPUMEHTAIBHO, U BCEr/la ¢ HEKOTOPOH morpemHocTbio. [losTtomy HeoOxonmma
YBEPEHHOCTh B TOM, YTO MaJiasi IOTPEITHOCTh B UCXOJHBIX JaHHBIX OYyJET MPUBOJIUTH JIUIIH K Ma-
JIOM MOTPEIIHOCTH B PEIICHUH, TO €CTh PEIICHUE 3aJa4l HE JIOJDKHO CYIIECTBEHHO 3aBHCETh OT IO-
IPEIIHOCTEN U3MEPEHUN.

[Tpy MOATOTOBKE K 3aHATUSAM CTYICHT JOJKEH M3YUYUTh TEOPETHUECKHU MaTepuai Mo TeMe
3aHATHS (HCIIOJIB30BaTh KOHCIICKT JICKIIUH, NU3YUYUTh OCHOBHYIO JIMTEPATYPY, O3HAKOMHUTHCS C J10-
MIOJIHUTENBHON JIUTEPATypOil, TP HEOOXOIMMOCTH JOMOJHUTh KOHCIEKT, Jiejias B HEM COOTBET-
CTBYIOIIIME 3aIlMCH W3 JINTEPATYPHBIX MCTOYHUKOB). B ciydae 3aTpyqHEHHI, BO3ZHUKAIOIINUX IPU
OCBOEHUU TEOPETHUYECKOr0 MaTepHalia, CTyIEHTY ClieflyeT oOpamiarbcs 3a KOHCYNbTalued K mpe-
nojasarento. IlpeaBapuTenbHO HEOOXOAMMO XOPOIIO MPOAYMaTh BOIPOCHL, KOTOPBIE TPEOYIOT
pa3bsCHEHUS.

10. MeToanuyeckue peKOMEHIAIUM IS TIPenoaaBaTes

[Tpexxne Bcero, cneayeT 0OpaTUTh BHUMaHUE CTY/IEHTOB Ha TO, YTO MPAKTUYECKH BECh U3Y-
‘{aeMBIfI UMHN MaTepI/IaJ'I ABJIICTCA AJI1 HUX HOBBIM, HE HSy‘-IaBHH/IMCﬂ HU B nporpaMMe CpGI[HefI
LIKOJIBI, HU B KJIACCUYECKHX pa3fesiax BhICIIEH MaTeMaTHUKU Ha MepBOM Kypce. OJHAKO OH BIIOJIHE
MOXKET 6BITI> yCHCHIHO I/IBYTIGH, €CIn CTy,I[CHTBI 6YIIYT II0CCIIaTh 3aHATHA, CBOCBpGMGHHO BBIIIOJI-
HSATH JOMAIITHUE 33JJaHUS U MOJIb30BaThCA (MIPH HEOOXOAMMOCTH) CUCTEMOM IMIAHOBBIX KOHCYNbTa-
M B TEYEHHE KAXKIOTO CEMECTpa.

Bomenmme B kypc psasl Oypbe ¥ ypaBHEHUSI MaTeMaTHYECKOW (PU3UKH MPAKTHYECKH UMe-
FOT OYE€Hb IIMPOKOE PACIIPOCTPAHEHUE JIJISI PELICHUS Pa3HOTO pOJia €CTECTBEHHOHAYUHbIX 3a7a4. Mx
OCBOEHHUE TIOMOXKET CTYIEHTaM YCIEITHO MPUMEHITh HAKOIUIEHHbIC 3HAHUS B MPOQECCHOHATBHON
JIeATSIIHHOCTH.

HeoOxoaumo ¢ caMoro Hayana 3aHSTHH PEKOMEHIOBATh CTY/IEHTaM OCHOBHYIO M JIOTIOJHU-
TEJIbHYIO JIUTEPATYPY, @ B KOHIIE CEMECTpPA 1aTh CIIUCOK BOIIPOCOB ISl MOATOTOBKHU K K3aMEHY.

Ha nepBoM 3aHATHY 1O JUCIUILIMHE 0053aTeIbHO TPOUH(OPMUPOBATH CTYIEHTOB O BUJE U
(dbopMe IpoMEeKYTOUHOM aTTeCTallMK 110 IUCHUIUIMHE, CPOKaxX €€ MPOBEIEHUS, YCIOBUAX JT0MyCKa K
MIPOMEKYTOUHOM aTTECTALMH, IPUMEHIEMBIX BUAAX ITPOMEKYTOYHOTO KOHTPOJIA.

CooOpakeHus ¥ peKOMEeHJalllH, IPUBEJCHHbIE B 11. 9 paboueil mporpaMMsbl IJ1s CTY/IEHTOB,
JOJKHBI OBITH YETKO COPMYITUPOBAHBI M U3TI0KEHBI MMEHHO MPEToaBaTelieM Ha JICKIUAX, Mpak-
THUUYCCKHX 3aHSITUAX U KOHCYJ'II)TaI_[I/ISIX.

N3noxeHne TEOPETUYECKOr0 Marepualia JOJDKHO COINPOBOXKIATHCS WIUIKOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOpAaHHBIMU MpenojaBaTesieM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
BBIKJIQJIKUA IIPU PELICHUH 3aJa4i HE OTBJIEKAIHU OT IJIAaBHOT'O: OCMBICICHUS UIEU U CYTH IPUMEHsIE-
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MBIX MeT0/10B. ClieZlyeT BCcer/ia yKas3blBaTh PUMEPHI IPAKTUUECKOIO PUMEHEHHSI PACCMOTPEHHBIX
Ha 3aHATUSAX YpaBHEHUU U HOPMYIL.

[TpakTHueckue 3aHATUS JOJKHBI OBITH OpPraHM30BaHbl IpeENofaBaTesieM TaKUM 00pa3om,
4TOOBI OCTaBajJOCh BpeMsl Ha MEPUOJAMYECKOE BHINIOJHEHHE CTYIEHTaMU HEOOJBLIONW CamMoOCTOs-
TEJNBbHOM pabOoThI B ayJUTOPHUHU AJISl IPOBEPKU YCBOCHUS U3JI0)KEHHOTO MaTepHara.

[IpenogaBarens, Beayluil MpaKTUYECKHE 3aHATHUS, JODKEH COTNIaCOBBIBATh Y4eOHO — TeMa-
TUYECKUU TJIaH 3aHATUH C JIEKTOPOM, UCIOIB30BATh €ANHYIO CUCTEMY 0003HAYECHUH.

[IpenogaBaremnto ciaeayeT AOOMBATHCS CHCTEMAaTUYECKOM HENPEPHIBHOM pabOThl CTYACHTOB
B TEUEHHUE CEMECTPA, HEOOXOIMMO BBISBJIATH CUIIBHBIX CTYJACHTOB M IPUBJIEKATh UX K HAy4YHOU pa-
00Te, K y4acTHIO B Pa3HOTO poja OJMMIHNANaX U CTYIACHUYECKUX HAyYHO-TEXHHMYECKHX KOH(pepeH-
11X, U KOHKypCax.

CTyaeHT A0/KEH OLYIIATh 3aMHTEPECOBAHHOCTD IPENOJAaBaTENsl B JOCTHKEHUU KOHEUYHOIO
pe3yibTara: B MPHOOPETEHNH O00yYarOIIMMUCS MPOYHBIX 3HAHWWA, YMEHUH M BIIQJCHUS HAKOILICH-
HOM nH(OpMalueil uig peleHus 3a1a4 B mpodeccnoHalbHOM 1eATeIbHOCTH.

[IporpamMMa cocTaBiieHa B COOTBETCTBUHM ¢ DejepanbHbIM IOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BbICIIEro oOpa3oBaHus Mo crenuanbHocTH 23.05.01 «HazeMHble TpaHCIIOPTHO-
TEXHOJIOTUIECKHE CPEACTBAY, CIICIHATH3AINI «ABTOMOOWIN H TPAKTOPBI», Mpoduis «InHamuka u
IPOYHOCTh TPAHCIIOPTHO — TEXHOJIOTUYECKUX CUCTEM.

[TporpaMmy COCTaBHII:
IIOLL., K.T.H. /Ocunos H.JL./

[TporpamMma yTBepskeHa Ha 3acenanuu LeHTpa MaTeMaTHYecKOTro 00pa3oBaHMs
« » 201 r., mportokomn Ne

3aBenyrouiuii kadeapoit

pod., 1.¢.-M.H. /A.A. CkBopiios/

[Tporpamma cornacoBana ¢ pyKOBOJIUTEIEM 00pa30BaTEIbHON TPOrPaAMMBI

«/InHaMuKa ¥ POYHOCTH TPAHCIIOPTHO — TEXHOJOTHYECKUX CUCTEM /M.H.JlykbsiHOB/
« » 201 r.
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Hpunoxcenue

CTpyKTypa U coJep:kaHHe TUCHUILINHBI
«JJIeMeHThl MaTeMATH4Y€eCKOIr0 MO/IeTUPOBaHus GU3NYECKUX MPOLECCOB)»
CnenuanbHOCTb
23.05.01 «Ha3zemMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
Cnenunanu3zanusi «<ABTOMOOWIN U TPAKTOPHD»
[Ipoduib
«/lMHAMHMKA ¥ TPOYHOCTH TPAHCHOPTHO — TEXHOJIOTHYECKUX CHCTEM
KBanuduxarms (creneHs) BHITYCKHUKA!
Cneuunanucr
dopma 00yueHust
Ounas

Buabi yueOHoli padoTsl,

< . DopMbI
& | g & BKIIOYAH CAMOCTOSTEILHYIO Buabl caMocToATe IbHON PadoThI ATTe-
Pasies S | 3 § paboTy CTY1€HTOB, CtyneHntoB O
A s E z M TPYI0EMKOCTh B 4acax "
n/n o &}
J | I/C | JIa6 CCP KPC K.P. | K.II. | PT'P | Pedepar | K/p | D 3

YerBepThiil ceMecTp

BBeaenue. Ilonstue mareMaTHuecKoi Mo-
1.1 | nenu ux knaccudukanus OCHOBHBIE NMPUH- 4 1 2 2 4
LUATTBl MATEMATUYECKOTO MOJECIUPOBAHUS

[Ipumenenue  Teopun  OOBIKHOBEHHBIX
19 middepeHManbHbIX YpaBHEHMH K 3aja-
' yaM KoJieO0aHUN U YCTOMYMBOCTH YNPYTUX 4 +
cucreM. Pemenue ypaBHeHMH CBOOOJHBIX
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1 BBIHY)XJICHHBIX KOJIEOaHM OJHOMAcCCO-
BBIX CUCTEM C y‘IGTOM I[CMH(l)I/IpOBaHI/ISI.
Beigaua PI'P Nel

1.3

YTouHEeHHBIE ABYMEpPHBIE MOJIENU TIOTie-
peuHbIX KoJieOaHui crepxkHed. CaBurobas
MOJieb TUMOIIIEHKO

1.4

HpI/IMepBI 3aJa4 Ha COOCTBEHHEIC 3HaYe-
HHS U3 TEXHUYECKON MEXaHUKHU.

1.5

[TpumeneHne THHEWHBIX AUQdepeHIInaTb-
HBIX YPaBHEHUH B YaCTHBIX TPOM3BOIHBIX
T MOJICITUPOBAHMSI PA3JIMYHBIX (U3NYC-
CKuX TporieccoB. [TocTaHOBKM HaYaIbHO —
KpaeBbIX U KPAaeBbIX 3aj1a4 MaTeMaTH4e-
CKOH (DU3UKH.

Brigaua PI'P Ne2

1.6

MeTton pasaciICHUs IICPEMCHHBIX JIA
ypaBHeHI/Iﬁ mnep6onnqecxoro tuna. Pe-
eHHUs 3a1a4 O MPOAOJIBbHBIX KOJIeOaHMSX
CTep)KHeﬁ, KPYTHUJIBHBIX KoJIEOaHMIX Ba-
JIOB.

1.7

DnexTpuueckue konedanus. TenerpadgHoe
YpaBHEHUE.

1.8

Pemienus 3a1a4 TeIIONPOBOAHOCTH U
g ¢y3uu s ypaBHEHUH napadoanye-
CKOrI'o THIIa.

1.9

[IpocTpaHcTBEHHBIE 3a/1a4N JUIsl ypaBHE-
HHUS TEIJIONPOBOJAHOCTH. PacnipocTpanenne
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TeI1a B OJHOPOAHOM LuMHApe. OyHKIIUU
beccens.

1.10

[TocTaHoBKa KpaeBbIX 3ajay Uil ypaBHEHUS
Jlanmaca. Pemenne 3amaum [upuxie s
HEOJHOPOAHOro ypaBHeHus Jlamaca B mps-
MOYTOJIbHOW 007aCTH B JBOMHBIX TPUTOHO-
MmeTpuueckux psjgax dypse
CamocrosiTeibHas padora Ne2 (B ayam-
TOPHH)

10

1.11

Matemaruueckoe MOJEIMpPOBaHUE HAIps-
KEHHO — J1e()OPMUPOBAHHOI'O COCTOSHMUS,
YCTOMYMBOCTU U KOJICOAHUN THIOBBIX 3Jie-
MEHTOB  TOHKOCTEHHBIX  KOHCTPYKLIMM
(cTeprkHEH, IUIACTUH U 000JI0YEK).

11

1.12

DneMeHThl TPUKIAJHOW TEOopuu Hu3rHda
IUIACTHH. burapmMoHWyeckoe ypaBHEHHE.
Pemenne HaBbe 3amaum 00 m3rumbe map-
HUPHO OIEPTOM IUIACTHHBI B IBOWHBIX TPH-
TOHOMETPUYECKUX PsAax

12

1.13

I'eomeTpuueckn HenMHENHAs TEOPUS TUIA-
cTuH - ypaBHeHUus Penmsa — Kapmana.

13

1.14

[IpuMeHeHne npsIMBIX BApUALMOHHBIX Me-
tonoB (Putua, byonosa — l'asiepkuna) k
PELICHNUIO 3a/1a4 MEXAHUKH.

14

1.15

IlonsTre 0 METOE KOHEYHBIX DJIEMEHTOB
KaK BApHAlIMOHHO — Pa3HOCTHOM MCTOAC.

15

1.16

PaznoctHbie MeTonbI pernenus nuddepen-
[UATBHBIX YpPaBHEHUW B YAaCTHBIX TPOU3-
BOJHBIX

16

1.17

HCKOTOpBIC 3agadu MaTeMaTHYCCKOI'0 MO-

17

18




ACITIUPOBAHUA TEXHOJOIHMYCCKUX IIPOLEC-
COB

118 00630pHOE MPAKTUYECKOE 3aHATHE 4 18 4 4
' KoHnTponpHOE TECTHpOBaHME 4 18 2 +
19-
Dopma ammecmayuu 21
Bcero 4acoB mo JucuunInHe 1
B YeTBEPTOM ceMecTpe 2 cam.
18 54 72 PLP pab.
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ITpunoxxenue 1

MUMHHUCTEPCTBO HAYKH U BBICIIIETO OBPA30BAHIS POCCUMCKOMN OEAEPAIIVN
DEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YUPEXXJIEHVE BBICHIET'O OBPA30BAHIIA

«MOCKOBCKUH NOJIUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH IMMOJIUTEX)

CroenuainbHOCTh
23.05.01 <HABEMHBIE TPAHCHHOPTHO-TEXHOJOI'MYECKHUE CPEACTBA»
Cneunannzanus «KABTOMOOHJIM U TPAKTOPHD)
[Tpoduns
«/IlMHAMHMKA M TPOYHOCTH TPAHCIOPTHO — TEXHOJIOTHYECKUX CHCTEM))
KBanmuduxanus (cTeneHb) BBITYCKHHUKA:
Cnenuajaucr
dopma 00ydeHuUst
Ounas

POH/I OHEHOYHLIX CPEACTB 11O JUCHUIIJIMHE

«J1IeMeHTbl MaTeMaTH4YeCKOIro MOJICJIUPOBAHNA (l)I/I3I/IquKI/IX nmpomecconB»

Cocras: 1. [IacnopT ¢oHaa O1IeHOYHBIX CPECTB

2. Onucanue OLEHOYHBIX CPEICTB:
- DK3aMeHAIlHOHHbIE OMJIETEI

- KommiekTsl 3a1aHuii VI KOHTPOJIBHBIX padoT
- KommiekT Bonpocos

- KoMnuiekT 3a1anmii 111 BHINOJIHEHUSA
pacdyeTHO-rpapuIecKux pador

CocraBurtenan:

K.T.H., nou. H.JI. Ocunos

Mocksa, 2019 roxn
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MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUIA

Tabmuma 1

«JJIeMeHThI MATEMATHYECKOI0 MOACTUPOBAHUSNA (1)I/I3I/I‘{eCKHX mpoueccoB»

®I'OC BO 23.05.01 «<HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY
Cnenuanun3zanus «KABTOMOOWJIM U TPAKTOPHD)
[Tpoduis «/IlMHAMUKA U TPOYHOCTH TPAHCIIOPTHO — TEXHOJOTHYECKUX CHCTEM)

B mporiecce ocBoeHUs TaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOLIUE

001IeKyJIbTYpHBIE, 001IenpodeccHOHATIbHBIE H TPOdecCHOHAIbHbIE KOMIETEHIIUN!

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorus ®opma Crenenn ypoBHeil 0CBOCHHUS
(popMHpOBAHUSI | OLIEHOYHOIO0 | KOMIIETEHIMM
KOMIIeTeHIU I cpencrBa**
NHIAEKC | @POPMYJINPOBKA
OK-1 CIOCOOHOCTBIO K a0- 3HATh: nekuus, camocto- | YO Bba3zoBblii ypoBeHb
CTPAaKTHOMY MBIIUIEHHIO, e aKTyajJbHbIE IPOOJIEMBI CO- | ATE€NbHas padora, | PI'P -BIIaJiceT HaBbIKaMU pabOTHI C OC-

AHAJIN3Yy, CHHTE3Y

BPEMCHHOT'O HAay4YHOI'O u
TEXHHUYECKOTO pa3BuTHS,
dunocodckue POOIIeMBI

CaMOpa3BHUTHI U CaMOpeasIu-
3al[Md 4YeJioBeKa B 00J1acT
MAaTEMATUKA Y TEXHUYECKUX

HayK

yMeThb:

® a0CTPaKTHO MBICJIUTb,
000011aTh, CUCTEMATU3UPO-

BaTh ¥ aHAJIU3UPOBATH IOJIY-
YEHHYIO0 HH(OPMALIHIO

BJIAJETh:

® Ha OCHOBE OCBOCHHUSI OCHOB-
HBIX IOJIOKEHUH, 3aKOHOB H
METOJIOB MaTeMaTUKH BJja-
JeTh CIIOCOOHOCTBIO K a0-
CTPAKTHOMY MBIIUICHHIO,

CCMHHAPCKUC 3a-
HATUA

HOBHBIMU ITIOHATUSIMHU U MCTOAAMHU
B paMKaXx JUCIMILIMHEI,

- 0CO3HaeT HEOOXOIMMOCTD ITOBBI-
IIeHUs KBaTH()HUKALUU H CAMOCTO-
ATCJIIbHO OBJIAZACBATh 3HAHUSMHA B
o0act npodeccHoHaILHOM Jes-
TCJIIBHOCTH.

IloBbIlIEHHBbIH YPOBEHD
-BJI/ICeT METOJAAMU WM TIPUHIIHIIA-
MU TpUOOPETEHMsI, HCIOIb30Ba-
HUS U OOHOBJICHHS Oojee riay0o-
KHX MaTeMaTUYECKUX 3HAHMUIA;
-BJIa/ICET PA3IMYHBIMU CIIOCOOAMHU
cbopa, 00pabOTKH U TPUMEHEHUS
MaTeMaTHYeCKOW WH(POpPMAINH;
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aHajgu3y, CUHTE3y HMHpopMa-
197041

OIIK-6 CIIOCOOHOCTBIO CAMOCTOSI- | 3HATh: nekuus, camocro- | YO Ba3oBblii ypoBeHb
TEJIbHO UJIM B COCTaBE ® KaK paI[MOHAJIBHO HCITOJB30- | ATEIbHAs pabora, | PT'P -BJIaJIee€T HaBBIKAMH pabOTHI C OC-
rpynmnbl OCynieCTBIIATD BaTh HAKOIUICHHBIC 3HAHUA | CCMUHAPCKHUC 3a- T HOBHBIMU IIOHATHAMHA U METOJaMU
Hay4YHYIO I€ATEILHOCTD, s 9¢G(GHEKTUBHON HAydHOH | HATHS B paMKax AUCLIUIUINHEL,
peanusys crenraibHbIe opranusaiuu Tpynaa (camo- - 0CO3HAET HEOOXOAMMOCTh ITOBBI-
CpeacTBa U METOABI I1OJTY- CTOATEJILPHOI'O MJIM B COCTaBE IIECHUS KBaJ'II/I(i)I/IKaI_[I/II/I U CaMOCTO-
YEHHUS HOBOI'O 3HAHUS IPYIIIbI) SITEJIbHO OBJIaJIEBaTh 3HAHHUSMU B
YMeETh: obsactu mpodecCHOHAIBHOM Jes-
® CaMOCTOSITCILHO MM B CO- TEJIBHOCTH.
CTaBe IPyNIIbl OCYIIECTBIATH
Hay4HYIO JESATEIbHOCTh, BbI- I[HoBbIIEHHBIH YPOBEHD
oupast 3pPeKTUBHBIC CIIOCO- -BJIaICET METOJAMM M IPUHIMUIIA-
Obl pelIeHUs MPUKJIAJTHBIX MU TIPUOOPETEHHS, HCIOJIb30Ba-
3a/1a4, BOSHUKAIOIIUX B XOJIE HUS U OOHOBIIeHUs1 Oosee riry6o-
npodecCuOHATbHON nest- KUX MaTEMATUYECKUX 3HAHUIA;
TCILHOCTH -BJIaJICCT Pa3IMYHBIMH CIIOCOOaAMHU
BJIA/I€Th: cbopa, 00pabOTKU ¥ IPUMEHEHUS
CHOCOOHOCTHIO  CaMOCTOS- MaTeMaTHYECKOW MH(pOpMaInH,
TEJIbHO WU B COCTaBE I'PyI-
IIbl HA HAay4YHOM OCHOBE Op-
raHU30BaThb CBOW TpyHd, HC-
MOJIb3ysd 3HAHUE METOAOB U
MoAeaer — MaTeMaTH4eCKOou
buzuku
[1K-2 TOTOBHOCTBIO NPUMEHATH | 3HATH: nexuus, camocro- | PI'P ba3oBblii ypoBeHb
(bU3UKO-MAaTEMATUYECKUM | METOJIBI MaTeMaTU4YecKoro | siteiapHas padora, | KP -BJIaJIc€T OCHOBHBIMHU MOHATHAMH U
amnrapar, TEOpPETUYECKHUE, | MOJCIUPOBAHUSA, IIOCTAHOBKHU | CEMUHApcKkue 3a- | T METOIaMH MaTEMaTHISCKOIO MO-

PACUCTHBIC U 3KCIICPUMCH-
TaJIbHBIC METOAbI UCCIICA0-
BaHHfI, METOJABI MaTceMaTH-
YCCKOI'0 1 KOMIIBIOTCPHOI'O

U pCUICHUA 3aJa4d MaTeMaTH-
4eCcKOol (pU3UKU

yMeTb:

IPUMEHSITh HEOOXOIUMBIH Ma-

HATHA

ACIIMPOBAHUSA

IoBbIlIEHHBIN YPOBEHD
- cBOOOJIHO BJIaJIe€T METOJaMU Ma-
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MOJICTTUPOBAHUSI B TPOIIEC-
ce mpodecCHOHATBHOU Je-
SATEILHOCTH

TEeMaTUYECKUH armapar, MeTo-
Abl MAaTEMAaTHYCCKOI'O M KOM-
MBIOTEPHOTO  MOJICIIUPOBAHUS
JUIS penieHust mpobieMm, BO3-
HUKAIONIMX B TIPOIECCE IPO-
(heccuOHaTBHOM e TEIIBHOCTH
BJIA/IETh:

TCOPCTUUCCKHUMHU, PACUCTHLBIM
U DKCICPUMCHTAIBHBIMA Me-
TOOAMHU [JI pEUIeHUs NpH-
KJIQJIHBIX 33]1a4 C UCIOJIb30Ba-
HHUEM MCETOOOB MareMaruydc-
CKOTO MOJICITUPOBAHMSI

TEMATUYCCKOIo MOACTIUPOBAHUA,

CHOCO0EH UX MPUMEHUTH K 3a/1a4aM

MMOBBIIIEHHOM CIIOKHOCTH

**. Cokpartienus (hOpM OLICHOYHBIX CPEACTB CM. B puiiokeHuu 2 k PIT.
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HepequL OICHOYHBIX CPEACTB MO TUCHUIIJINHE

[Ipunoxenue 2

«J1eMeHThl MATEMATHYECKOI0 MOAC/JIMPOBAHUSA (l)I/I3I/I‘IECKI/IX mpoueccoB»

Tabnuna 1
Haumenosanue [Ipencrasnenue one-
Ne Kpatkas xapakrepucTuka OleHOYHOTO
OIICHOYHOT'O Cpeji- HOYHOI'O CpPE/ICTBA B
/1 cpencTBa
CTBa DdOC
1 KoHnTtposnbhas (ca- CpenctBo NMpoBEpKU YMEHUH NpUMEHATh | KomIuiekT KoH-
MOCTOSITEJIbHAS) MOJIyYeHHBIC 3HAHUSA IS PELICHUS 3a7a4 | TPOJIbHBIX 3aJJaHUM
paboTta OTIpeIeNIEHHOr0 THIIA 110 TeME WM pa3jie- | 10 BapHaHTaM
(KP) 1y
3 | Pacuerno- CpenctBo NMpoBEepKU yMEHHU NpuMeHsATh | KoMIuiekT  3amaHuit
rpaduueckas pa- MOJIydeHHBIC 3HAHUS IO 3apaHee onpeae- | Ams BBITIOJIHEHUS
6ora JICHHOW METOJUKE IJii pEelIeHUs 3a7ad | pacyeTHO-

(PT'P)

Ui 3a;[aHm”1 o MoAyJIr0 MW AUCIHU-
IIJIMHE B LICJIOM.

rpaduyeckoit paboThI

VYcTHbIM onpoc

CpeacTBO KOHTPOJIS, OPraHU30BaHHOE KaK
crierManbHas Oecema  IMeIaroruveckoro
paboTHUKAa ¢ OOyYaOIIMMCS Ha TEMBI,

Bompocs! 1o

4 cobeceoBaHne, | CBSI3aHHBIE C U3y4aeMOU NUCUUIUIMHOMN, U TeMam/paszaenam
(YO) paccuMTaHHOEC Ha BBIACHEHHE O00beMa JUCIIUILIAHBI
3HaHUN O0YyYarouierocsi Mo OmnpeaereHHO-
My pasJieny, TeMe, IpodieMe u T.11.
Cucrema cTaHAApTU3UPOBAHHBIX 3a/IaHHM,
5 Tect TTO3BOJISIOIIIAS aBTOMAaTH3UPO- ®DOoHJI TECTOBBIX
(T) BaTh NPOLEAYPY H3MEPEHHsI YPOBHS 3HA- 3aJaHui
HUN 1 YMEHUI 00y4daroerocs.
. o DK3aMeHAI[MOHHBIC
CpencTtBo mNpoBEpKH 3HAHUM, YMEHHU,
DK3aMeHAIMOHHBIC OHMJICTHI.
HaBBIKOB. MOJKET BKJIIOYAaTh KOMILIEKC
6 OuIeTHI IIIxama onieHUBaHUSA U
TEOPETUUECKUX BOIIPOCOB, 3a/1ay, MPaKTH-
(OB) npoueaypa npuMeHe-

YEeCKUX 3aJaHuu.

HUA.

[TpomexyTouHas aTTe-
crarus (ITA)

Ok3ameH (D )

1) yetho (V)
2) nuceMenHo (I1)

OdopMmiienue u onucaHue OLEHOYHBIX CPEICTB

1. DKx3aMeHAMOHHBIE OMJIETHI

1.1. Haznauenue: Mcnonb3yroTes A1 npoBeieHHs TpoMexxyTouHoi artectanuu (ITA) mo auc-

IUIITHHE "' DJIEMEHTHl MaTeMaTUYeCKOT0 MOJICTMPOBAHUS (PU3MUECKHUX MPOIIECCOB .

1.2. PernamentT sK3aMeHa: - BperI Ha MOATOTOBKY TE3UCOB OTBETOB - 10 45 MuH.

- Cioco0® KOHTpOJIS: YCTHBIE OTBETHI.
1.3. Illkana oeHNBaHUs:
"OTIMYHO'" - €CiM CTYIEHT INTyOOKO M NMPOYHO OCBOMJI BECh MaTepuai Mporpammbl 0OydeHus,
MCYEPIBIBAIOIIE, TIOCIEN0BATENBHO, TPAMOTHO M JIOTUYECKU CTPOMHO €ro M3jaraer, He 3aTpya-
HSIETCSl ¢ OTBETOM IPH M3MEHEHUU 33/1aHHs, CBOOOJIHO CIPABIISETCS C 3ajJayaMy M IMpaKTH4e-
CKUMH 3a/IaHUSIMH, TIPAaBUIIBHO 0OOCHOBBIBAET NPUHSTHIE PEILICHHS.
"Xopowo'"- ecau CTyAeHT TBEPAO 3HAET MPOTPAMMHBIN Marepual, TPaMOTHO U MO CYLIECTBY
€ro M3Jaraer, He JOMyCKaeT CYIECTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIPOC, BIIajieeT HEOOXO-
JTUMBIMUA YMEHUSIMH U HaBbIKAMU MY BHIMOJIHEHUN TPAKTUUECKUX 3aJJaHHM.
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"Y10B1€TBOPHUTEIBHO'" - €CIM CTYAEHT OCBOWJI TOJIBKO OCHOBHOW MaTepHuall IpOrpaMMbl, HO
HE 3HAeT OTJEJIbHBIX TEM, JOIYCKAaeT HETOYHOCTH, HEJOCTATOYHO MpaBUWIbHbIE (POPMYINPOBKH,
HapyIlIaeT MOCJIE0BATEIbHOCTD U3JI0KEHUS NIPOrPAMMHOI0 MaTepraia U UCHBIThIBAET 3aTpya-
HEHMs B BBIIOJIHEHUH IPAKTUYECKUX 3a/1aHUM.
"Hey10B/1eTBOPUTEIBHO'" - €CIIM CTY/IEHT HE 3HAET 3HAYUTEIILHON 4acTU IPOIPaMMHOI0 MaTe-
puaia, I0IyCKaeT cepbE3Hble OMNUOKHU, C OONBIIMMHU 3aTPYJHEHUAMHU BBINOIHSET IPAKTUYECKHE
3a/laHusl.

Kaxnoe 3aganue sK3aMeHallMOHHOT0 Oniiera OLeHUBAETCs OTAeNbHO. OO0l O1eHKON sB-
JSIETCSI CpeIHEE 3HAUEHUE, OKPYIVIEHHOE J10 LIE€JI0r0 3HAYEHUS.
a. KoMruiekTsl sK3aMeHaIMOHHBIX OMJIETOB BKJIIOYACT IO KakKaoMy pasjaeny 25-30 OwmieToB
(XpaHATCS B LIEHTPE MaTEMaTUYECKOr0 O0Opa30BaHMs).

TunoBble BapUaHTbI Om1eTOB npujiararTcs.
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OBPA3IlbI BUWJIETOB

MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMICKOM ®EJIEPALINU
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIKETHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIIEI'O OBPA30OBAHUA

«MOCKOBCKHUM HOJIHTEXHIiI‘IECKPIfI YHUBEPCUTET»
(MOCKOBCKHNM ITOJIMTEX)

®aKyJbTET TPAHCIIOPTHBIM,
kadenpa «JluHaMuKa, MPOYHOCTH MAIIMH U COMIPOTHUBIICHUE MATEPUAIOB)
JucuumiuHa «JeMeHTbl MaTeMaTHYeCKOTO MOJEIUPOBAHUS (PU3NYECKUX MTPOLIECCOBY
Oo6pazoBarenbHas nporpamMMa JInHaMuKa ¥ MPOYHOCTH TPAHCTIOPTHO — TEXHOJIOTHUSCKUX
CUCTEM.

Kypc 2, cemectp 4

BUJIET Ne 1

1. dyHnaMmeHTaNbHBIC pellieHHs ypaBHeHHs Jlamaca B IpOCTpaHCTBE U Ha IUIOCKOCTH. Perire-
Hue 3anaun Jupuxie st ypaBHeHus Jlamnaca B ciydae cheprHuecKoil CHMMETPHH.
2. TlonsTHe 0 METO/IC KOHEYHBIX 3JIEMEHTOB KaK BapUAIIMOHHO — PA3HOCTHOM METOJIC.
u o
3. PemmTh HavanbHO - KpaeBylo 3a1a4y — =9—,
2
ot OX
u(0.t)=0; u(5,t)=15; u(x,0)=3.

YTBepKICHO Ha 3acelaHuu Kaeapsl «__ » 20 r.,mporokosn Ne

3aBenyroiuii kadeapoit [CxBoprioB A.A./

MMHUCTEPCTBO HAYKHU U BRICIIEI'O OBPA30OBAHUS
POCCUIICKOU ®EJIEPALINN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJI)XETHOE OEPA30BATEJIbHOE YUPE-
K IEHUE
BBICIIIET'O OFPA3OBAHMS
«MOCKOBCKH MMOJTUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKMI1 IOJIMTEX)

@aKkynbTET TPAHCIIOPTHBIN,
kadenpa «/luHamuKa, MPOYHOCTh MAIIMH U COMPOTUBIIEHUE MaTepPUaIOB»
JucuumuimHa «9IeMEHTBl MaTeMaTHYECKOTO MOJIEIMPOBAHMS (PHU3HMUECKUX TPOIIECCOBY
OO6pasoBarenbHas nporpaMma JlnHaMMKa v IPOYHOCTh TPAHCIIOPTHO — TEXHOJIOTHYECKUX
CHCTEM.

Kypc 2, cemectp 4 Kypc 2, cemectp 4

BUJIET Ne 5

1. Perrenue HEOTHOPOTHOTO BOJHOBOTO YPAaBHEHHUS IMPH OJHOPOIHBIX T'PAHUYHBIX U
HaYaJIbHBIX YCIOBUAX METOJIOM PA3JIOKEHHUSI MO COOCTBECHHBIM (DYHKITHSIM.
2. Pemienus 3a1a4 TEMIOMPOBOIHOCTH M AU PY3UH 1151 YpaBHEHHU# MapabOIHUECKOT0 THIIA.
ou 6%
3. Pemmth HauambHO - KpaeBylo 3anasy —— =2—,
ot OX
u(0.t)=5; u(2,t)=12; u(x,0)=2-x.

YTBepkIeHO Ha 3aceJaHuu Kadeaphl «__ » 20 r., mporokonm Ne

3aBenyromuii kageapoit [CxBopiioB A.A./
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KomiiekThl TeCTOBBIX 3aJaHU M KOHTPOJIbHBIX padoT (KP,T)

(nas1 ouenku komnerenuuii OIK-6, ITK-2)
10 TUCITUTUIAHE

«DIJIEMEHTBI MATEMATHISCKOTO MOACIINPOBAHUA (bI/I?;I/I‘IeCKI/IX IPOo1ICCCOB»

3AJJAHHUE 1

(HaMMEHOBaHUE JUCLUIUINHBI)

BAPUAHT Nel

K xakoMmy THITy OTHOCHUTCS JTMHEHHOE TU(PepeHInaIbHOe YpaBHEHUE B YaCTHBIX MPOU3BOTHBIX
BTOPOrO MOPAAKA

2 2 2
682+88u+88u au ou
OX oxoy  oy? EX

+2—+3u=07
%y

| OTBer

|

3AJTAHHME 2

o%u 452

YpaBHeHuE

— =10

, (U(X,t)[m]; 0<x<I, t>0) onucsisaer Masbie cBOGOAHBIE

Tnonepeynsie KoneGanus cTpyHbl. KOHIBI CTPYHBI 3aKperuieHbl HemoaBmkHO. Haiiaure ocHOB-
Hyto yactory @ [1/cex] cobersennbix konebanuit cTpynsl, eciu aiuna ctpynsl | =50m.

| OtBer

3AJJAHMUE 3

o 2 2
Haiiaute xooddumment temneparyponposoguoctu a~ [Mm° /cex | B ypaBHeHHn TemionpoBo-
HOCTHU CTEPKHS

2
6B—U:aza—g, (0<x<l, t>0),
ot OX

ecmu kodb¢umuent Teronposognocti Matepuana K =50 /[oic/(m - 2pao - cex) , ynenvnas

TCIINIOEMKOCTD

p =17000 xe

¢ =500/ l(ke - gpad), ynenvhas TIOTHOCTH

| m®

MaTrepuaia

CTEPXKHSA

| OtBer

3AJAHNE 4

O6mee pelICHNUEC HAYaJIbHO — KpaeBoﬁ 3alavuu JIsi OAHOPOAHOI'0 YPAaBHCHUA FI/IHep6OHI/I‘IeCKOFO

THUIIa

HNMECT BUJ

%g:aa O0<x<l, t=0)
u©0,)=0, u(l,t)=0, u(x0)= f(x), augm
u(x,t) = Z(AncosTﬂa BsmnTﬂatjsmg

rne A, u B, - npoussonbusle nmocrosHHbIE:

2! . hax 2 ! . hax
=—[f(x)sihn—dx, B =——/[¢(x)sin—dx.
A Ig & I g n;za!)(o() I

3anumure pemenne 3agaun npu a=4, 1=2, f(x)=1, ¢(x)=0.

=o(X)
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‘ Otser ‘ ‘

3AJIAHME 5

ou .0
JlaHo HEOAHOPOAHOE BOJHOBOE YpaBHEHHE Fo :16y+ f(X,t) Tpu OJHOPOTHBIX I'paHUY-

HBIX U HaYaJIbHBIX YCJIOBUAX
u(0,t) =u(8,t) =0, u(x,0)=

HatinuTe (C TOUHOCTBIO O MHOXKHUTEINS) COOCTBEHHBIE (YHKIIUU 3a/1a4H.

ou(x,0) 0

| Otger |

3AJTAHUE 6

OO01ee pemeHne HavyaJabHO — KPaeBOM 3aJa4yd IS OJHOPOAHOTO YPaBHEHHMs IapaboiIMyecKoro
THUINA

2
§§=¥%§'(03XSL t>0) u(0,t)=0, u(l,t)=0, u(x,0)= f(x)
© 7(@)% . Nax
AMEET BUJ u(x,t)=>Ae "' SlnT, rue An - TMPOU3BOJIbHASA ITOCTOSTHHAS
n=1

|
A = Izj f (x)sin nl—ﬂxdx. 3amummure pemenue sanaun mpu a=1,1 =1, f(x) =1.
0

| OtBer |

3AJIAHUE 7

,Z[aHO OIHOPOJHOC YPABHCHUC TCILIOIIPOBOAHOCTU CTCPIKHA

2
u u
N _a29¥ (0<x<1, t20).
ot OX
Ha xoHmax crepxkHS 3aJaHbl IIOCTOSIHHBIE M pa3jIM4HbIe HEHYJEBBIE TeMIIEpaTyphl
u(0,t) =15, u(Lt) =25, nauansuoe ycnosue: U(X,0) = 20x +5.
[onGepute HoByro dynkimio V(X,1), ceaszannyio ¢ uckomoit pynkumeit U(X,t) Tak, uro6sI

JUIs Heé TPaHMYHBIE YCIOBHS CTAIM OJHOPOAHBIMU. Kakoif BUI IIPMMET TP 3TOM HAYalbHOE
yenosue V(X,0) ?

| OtBer ‘
3AJIAHHUE 8
o°u o
Obee pemenue 3aaauu Jupuxie ans ypaBHeHus Jlamnaca v + W =0 B
X

npsimoyronsHoit obmacty D:0<x<a, 0<y<b, npu ogHOPOAHBIX IPaHHYHBIX YCIOBHSIX
Ha BepTuKanbHEX croponax obmactu U(0,y) =0, u(a,y)=0

0 \wa a x
umeer Bua  U(X,Y) = i{anshw +b,sh rmy}sin N (sh nﬂbjl,
a1 a a a a
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Trac

o, = 21U, 0sindx, b, =2fu, ()sin " dx.
ao a ao a

Haiinure 3Hauenue GpyHkuu U(X, y) B IIEHTpE 00JacTh Ipu A = 6, b=4 , €CIIH

X mpu 0<x<3,

U=16.x mpu 3<x<6,

U,(x)=0.

| OtBer

OrneHka «0TJIMYHO» BhICTaBisieTcst cryaeHTy 3a 90 — 100% npaBUIIbHBIX OTBETOB,
OLIEHKA «XOPOIIO)» - 3a He MeHee 75% NpaBUIIbHBIX OTBETOB;

OIICHKA «YJIOBJIETBOPUTEILHO» - 32 He MeHee 50-60% npaBUIBHBIX OTBETOB,;
OLIEHKA «HEYJJOBJIETBOPUTEIBHO» - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

~ow

No o

©

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

Kommiext Bonipocos (YO)
(mast ouenku komnerennuii OK-1, OIIK-6)

[ToHATHE MaTeMaTHYECKON MOAEIH, UX KiIacCH(UKaLMs ¥ IPIMEHEHHE B IETEPMUHUPO-
BaHHBIX U CTOXACTUYECKUX 3a1a4ax. OCHOBHbIE IPUHIUIIBI MATEMATHYECKOTO MOJEIIH-
poBaHuUsl.

Pemienue ypaBHeHM cBOOOIHBIX U BBIHY)KICHHbBIX KOJIEOAHUN OJJHOMACCOBBIX CUCTEM C
y4eTOM JIeMI(UPOBAHHUS.

ITpumepsl 3a1ad Ha cCOOCTBEHHbBIC 3HAUEHUS U3 TEXHUYECKON MEXaHUKH.

[Tpumenenne nuHelHBIX AU(QepeHInaNbHBIX YPaBHEHUI B YaCTHBIX MPOU3BOAHBIX IS
MOJICJIMPOBAHMS pa3IMuHbIX (U3uUecKkux npoueccoB. Knaccugpukanus ypaBHeHUd Ma-
TEMAaTUYECKON (PU3UKH.

ITocTaHOBKM HavaabHO — KPAE€BbIX U KPAEBBIX 33/1a4 MaTEMAaTUYECKON (PU3UKH.

Meton pa3zieneHus IepeMEHHbIX I YPaBHEHUM rUIepOO0InYecKoro TUma.

IToctaHoBKa M pelIeHHE 3a7ayd O MPOAOJIBHBIX KojeOaHMsAX crepxkHs. OnpeneneHue
CKOPOCTH pacIpOCTPaHEHUsS IPOAOIbHBIX BOJIH B MaTEpHAIIE.

Pemienus 3a1a4 0 KpyTUIIBHBIX KOJI€0aHUSX BaJIOB.

OnexTpuueckue konebanus. TenerpapHoe ypaBHEHUE.

Pemienus 3a1a4 TerionpoBOAHOCTH U UG Dy3HUH.

Pacnipoctpanenue temia B oqHOpoaHOM nunuHape. @ynkunn beccens.

ITocTranoBka IIPOCTEHILIEH BapUALIMOHHOMN 3a71a4u TS ¢dbyHKIMOHAA

X
1= J‘ F(x,y,y")dx. Ypasnenne Diinepa. IToustue skcTpemany.

X0
[Ipsimble MeTOBI BapHALIMOHHOT O Ucunciaenus. Meron Putna.
[Ipsimble MeTOIBI BapualiMOHHOT O Ucuncienus. Meton byOHoBa.
[TpumeHeHMe NpsAMBIX BapuallMOHHBIX MeToA0B (Putia, byonoBa — I'anepkuna) k pere-
HUIO 337a4 MEXaHUKH.
ITonsiTHE O METOJIE KOHEYHBIX JIEMEHTOB KaK BapUALIMOHHO — Pa3HOCTHOM METOJE.
MareMaTnueckoe MOJEINPOBAHUE HANPSKEHHO — Je(OPMUPOBAHHOIO COCTOSIHH,
YCTOMYUBOCTU M KOJIEOAHUH THIIOBBIX 3JE€MEHTOB TOHKOCTEHHBIX KOHCTPYKIMH (CTEpK-
HEH, TUTACTHH U 000JI0YEK).
burapmonundeckoe ypaBHEHHUE.
['eomeTprueckn HeMMHEWHAs TEOPUS IUIACTHH - ypaBHeHUs Pentuisa — Kapmana.
Pa3zHOCTHBIE METO/IBI pelIeHus] OOBIKHOBEHHBIX AU (hepeHIHabHBIX YPaBHEHUN U ypaB-
HEHUIl B YaCTHBIX MPOU3BOIHBIX.
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KoMiuiekT 3aganuii 11l BHINOJIHEHUS
pacyerHo-rpaguuyeckux pador (PI'P)
(mast ouenku komnerennuii OK-1, OIIK-6)
110 TMCLUTIIINHE

«DJIeMEHTELI MATEMATHUECKOTO MOACINPOBAHUSA d)I/ISI/I‘-IeCKI/IX IIPOIICCCOB «
(HaMMEHOBaHUE JUCLUIUINHBI)

Bapuant Nel

. PemmTh kpaeByto 3anauy:
y'+2y =e*(sinx+cosx), y(0)=0, y(z/2)=1.
. Haiitu co6cTBeHHbIe 3HaYeHnst A M coOCTBeHHbIE QYHKIMU Y 3a/auM:

y'+2y=0, y(0)=0, y@®)=y(@).

. Paznoxute Qynkmuio Yy = X/2 Ha otpeske 0 < X < 2 B 0000ménHbIN psig Pypbe 1o cu-
CTeMe OpPTOTOHAJIBHBIX Ha 3TOM OTpe3Ke (pyHKIHUH, B KauecTBE KOTOPBIX B3SITh COOCTBEH-
Hble (QYHKINY 3a1a4¥ Ha COOCTBEHHBIC 3HAYCHUS

@' +2p=0 (0<x<2, 1>0), ¢(0)=0 ¢(2)=0,

IIPEIBAPUTEIIBHO IPOBEPUB UX HA KBAJPATUUYHYI UHTETPUPYEMOCTh U OPTOrOHAIBHOCTb.
. Haiitu pemmenne U = u(X, t) HauaIbHO-KpaeBOM 3aauul JJisi TUIIEPOOIMYESCKOTO ypaBHe-
HUsA
o’u 0%
—=9—, (0<x<3 1t2>0),

ot ox? ( )

X mpu 0<x<3/2, ou(x,0)

u(o,t) =u(3,t) =0, u(x,0) = =

0H=uEY (x0) {3—X npu 3/2<x<3, ot

. Haiitu pemienne U = u(X, t) HadyanbHO-KpPaeBOW 3a7a4uu IS MapabOINIECKOr0 YpaBHEHHSI
B BUJIe 00001mEHHOTO psina Dypobe

2
a—u=16%+(2—x)e“, 0<x<2 t>0),
X

ot

u(0.=0 MY _5  x0)=0.

. Haiitu pemrenune U = u(X, t) kpacBoi 3a1a4u ISt SIUTHIITHYECKOTO YPABHEHUS
ou o

—+—=-3xy, (0<x<2 0<y<3,

o o N ( y<3)

5U(8(:(,Y)=O, ui2,y)=0, u(x,00=0, u(x3)=0

0.

B BHJIE OAMHAPHOTO 00001EHHOTO psiga Dyphe.
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3AJAHUE.

Pemuts metonom byOHoBa 3axauy 00 usrude 6aaku,
HCNOJb3Ysl MOJIHOE BADHALIMOHHOE YPABHEHHE M3ruda 0aakm:

[(E1y™ ~q)0c+ M8y [,-Qay [, =0

rae Y(x), M(x), Q(X)— cooTBeTCTBEHHO MPOTUO, N3TNOAIOIIMIA MOMEHT U TIOIIEPEYHas CHila B
MIPOM3BOJIHLHOM IOTIEPEYHOM CeueHuU Oanku ¢ abcuuccoii X; El —u3rubHas sxecTkocTh Oankw,
g(X) — momepeuHas pacrpe/e/ieHHas Harpy3Ka, paBHast

o,(X) npu 0<x<I/4,
a(x)=3¢,(x) npu 1/14<x<1/2,
0.(X) npu 1/12<x<I.

Bepaxenus mis oynkunit @, (X), @, (X), ¢;(X) yxasansl B Tabmume:

Ne Tpauumbe (%) 0,(X) 0,(x)
BapHUaHTa VYcnosus

1 G 20, Go (L—x/1)

5 y(0)=y"(0)=0, 0 qox/1 do

3 y{)=y'()=0 -l . 5

4 o Qo (1—x/1) 0

5 0 g, L—x/1) 24,

Kpurepun onenkn:

- OLICHKA «3a4TE€HO» BBICTABJISIETCS CTYACHTY, €CIIM OH PErYJISIPHO B TEYEHHE CEMECTpa IMpej-
CTaBJISUI PEILIEHUS 3a/1a4, BBIITOJIHUII IIOJHOCTHIO BCE 3aJjaHMsI M UX 3aILUTUI, OTBETUB HA BOIIPO-
CBI IIpenojaBaTe’s,

- OLIGHKAa «HE 3aYTCHO» BBICTABIISIETCS CTYIEHTY, €CIM OH HEPETYyJSpPHO B TEYEHHE CeMecTpa
IPEJCTaBIIsUl PELICHUs 3a/1a4, BBIIOJIHUII 33JJaHNsl HE OJHOCTBIO MM BOOOILE HE MPEACTaBIIsLI
paboThI HA MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTU B OTBETAaX Ha BOIPOCHI Mpemnoja-
BaTesl.
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