degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: YucneHHbIe METOIBI B 33ja4aX reopu3uKu
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa NpUKIaTHON TeOPUINKU

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: H.B. yOuns, xana. ¢us.-MaT. HayK

[Mporpamma obcyxneHa Ha 3acefanuu Kadeapsl npukiaaHoi reopusuku 28.01.2022



AHHOTANMA

Kypc «Uucnennble MeTOIbI B 3a/ja4uax TeopU3NKM» TECHO CBA3aH C KypcoM «MaremaTnueckas Teou3uka u
WHTEpIpeTanus TreoPU3NIeCKUX JaHHBIX», HO HaIlelleH Ha NPAKTHYECKOE IPUMEHEHHE IMOIyYCHHBIX
TEOpEeTUYECKUX 3HaHMH. B paMkax Kypca mpesmnoyiaraercsi HIOBTOPEHHE OCHOBHBIX HABBIKOB, MOJIYYEHHBIX B
XOA€  MPOXOXKACHUS  MPEAbIAYLIIMX  KypCOB, CBSI3aHHBIX C  UYHCJICHHBIM  MOJCIUPOBAHUEM U
nporpammupoBanneM. OCOOEHHOCTBIO Kypca SIBISIETCSl MIPAKTHYECKasi HAPaBICHHOCTh PEIlaeMbIX 3ajad: B
Xozie Kypca OyIyT pacCMOTPEHBI 3aJ]adi MOJISITMPOBAHUS PA3IMYHBIX MPOIECCOB, CBI3aHHBIX C Ireo(pH3UKON:
pacmpocTpaHeHUsT CEHCMHYECKHUX BOJH, (uibTpanuu (UIIOMJOB B TIOPHCTBIX Cpenax, (OpMUPOBAHUS
TEPMHUYECKUX ToJIel B uToC(hepe, MEAICHHBIX MEXaHUYECKUX U TEKTOHUYECKUX MPOIECCOB B 3eMHOU KOpe.
BynyT paccMoTpeHBI CyIIeCTBYIOIIME HA JaHHBIH MOMEHT MOAXOABI K YHCIEHHOMY MOJEIMPOBAHHIO ITHX
MPOIIECCOB, IMTPOBEACHBI MPAKTUUECKUE 3aHATHUS 110 TPOrPaMMHOM peanu3alnuu 3TUX MOIXO0A0B.

1. leau u 3apa4u

eap AUCUMNIMHBI

- YCBOGHHME METOJOJIOTHH, OCHOBHBIX METOJIOB M IOAXOJOB K MaTeMaTHYECKOMY MOJEIHPOBAHUIO
reo(pU3MYEeCKHX IMOJIeH U TPOLIECCOB, MOMYYCHUE MPAKTUICCKUX HABBIKOB YHCIEHHOTO MOJICITHPOBAHHS
reo(U3NIEeCcKIX MPOIEeCcCOB.

33)13'-[1/1 JAUCHUIIINHBI
- 3aKpCIJICHUEC 3HaHI/II>'I, CBA3aHHBIX C YHUCJICHHBIMU MCTOAAMH PCIICHUA (1)I/I3I/I‘-ICCKI/IX 3ajJa4, B TOM
qHuCJIC, 3aaa4 FeO(bHBHKH;

- IIOJTyYEHHE OTIbITA PEILICHHs] IPAKTHYECKUX 3a1a4 reo(pU3uKH.
2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT W cHocoOGH  MCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-1 Bnaneer cuctemoit pynnamentransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00JacTn OIBIT M pE3yJbTaThl HAYYHBIX HCCIICJOBAHUI B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MareMaTHuK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
peleHny 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.3 Bnageer npodeccrHoHalbHOW TEPMUHOIOTHEH,
npoOiieMax HayKd ¥ TEXHUKU B OOJIACTH CBOEH |MCIIONB3yeMOH B COBPEMEHHOH  HayYHO-TEXHUYECKOH
npodeccuoHaIbHON IeSTeIbHOCTH, CIOCOOCH  |IuTeparype, 00jaJaeT HaBbIKAMU YCTHOTO M MHCBMEHHOTO
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH W3JIOKCHUST PE3yJIbTaTOB HAYYHOW JEATCIHLHOCTH B paMKax
npodecCUOHANBHEIC 3aJIauu mpoheCcCUOHATBHON KOMMYHHUKAIIN

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHPOBATh CIIOCOOBI
peleHus

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIHUTEIbHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CriocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
pelIeHne MOCTAaBICHHOH 3a/1a4H, TIPOBECTH (U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
aHaJIN3 pe3yabTara U MPeACTaBUTh BBIBOBI, 3a1au¥, (POPMYJIHPOBAHUS BHIBOJOB M OLIEHKH MOJYyYEHHBIX
MPUMEHSISl 3HAHUS ¥ HAaBBIKU B 00JIaCTH pe3yabTaToB

(hU3MKO-MaTeMaTHIeCKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH




IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
[MK-1 CriocobeH cTaBuTh, GOpMaNTU30BLIBATE M |MAaTCMAaTHYCCKUE MOJCIM  JUI  ONHUCAHHUS  M3y4acMbIX
pelnars 3a1a41, B TOM YUCJIe pa3padaTbiBarth U |ABIEHUH U IIPOLIECCOB, OLIEHUBATH Ka4eCTBO Pa3pabOTaHHOM
HCCJICO0BAaTh MAaTEMATUYECKUE MOJIECIIN MOACIN

U3y4aeMbIX ABJICHUN U TIPOLECCOB, CUCTEMHO  |[TK-1.3 CmocoOeH NpPUMEHSATh TeOpeTHuecKue U (WIIH)
aHAJIM3UPOBaTh HAy4YHBIE IIPOOJIEMBI, OIYYaTh |3KCIIEPMMEHTAIBHBIE METOMBI MCCIIEN0OBAHNI K KOHKPETHOM
HOBBIC HAYYHBIC PE3yJIbTaThI HayyHOM 3ajade ©  HWHTEPIPETUPOBATH  IOJYYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HaTh:
- OCHOBHBIE METO/Ibl YUUCICHHOTO MOJICJIUPOBAHUS Fe€0(PH3MIECKHIX MPOIIECCOB,
- OCHOBHBIE ITOIXO/BI K IPOrPaMMHOM peanu3alny 3TUX METOOB.

YMETB:
- UHCJIEHHO MOJEIHPOBATh IPOLECCHl PaclpOCTPAHEHUs CEHCMUYECKMX BOJIH B reocpenax,
¢unsTpanuy (UIIOUAOB B HOPUCTBIX Cpelax, TEMIEPAaTypHBIX MOJIS B MacCHBaX TOPHBIX IOPOI,
nepepacnpesieNicHus] HanpspkeHud W aedopmanuii B MacCMBE TOPHBIX TOPOA IPH  BHEIIHHX
MEXaHUYECKHUX BO3JEHCTBUSX.

BJIAJIETh:

CJIEAYIOUIMMH HaBbIKaMU:

- BHU3yalIM3alMU Teoyoro-reopusnueckod uHpopMauud W pe3yasratoB  e€ o0paboTku U
HUHTEpIpEeTaIuy;

- pa3paboTKHU CIeUHaIU3UPOBAHHBIX porpaMM aist DBM.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Bgenenne 1 1
) Maremarnyeckoe MpOrpaMMHpPOBAaHUE U 13 6 19
OpraHM3aLysl BEIYUCICHUN
3 UucrneHHbIe METO/IBI 6 2 8
4 HucnenHnoe MOJICJINPOBaHUE 10 7 17
reo(pU3NUIEeCKUX MOJIeH U MPOLIECCOB
Hroro yacos 30 15 45
IToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Beenenue

Lens, 3aga4u Kypca ¥ €ro MECTO B 00pa30BaTEIbHOM IPOIIECCe.




2. Maremaru4eckoe IporpaMMUpOBaHUE U OpraHU3aLysl BBIYUCICHUN

[Mpunumner nocrpoenuss DBM. Ilpoueccop, oneparuBHas mnamsath, I[I3Y, cucremHas mwuHa.
[lepudepuiinbie  ycrpoiictBa. OnepanuoHHbie cucTeMbl. OOmUE TPUHIUIBI  OpPraHU3alUU
ONEpPAllMOHHBIX CHCTEM. MHOTOIIPOLIECCHBIE M MHOTOIIOTOYHBIE CHCTEMBI. PazneneHue BpemMeHH,
namsiTH U Jpyrux pecypcoB. Cucrema mnpepbiBanuii. Onepanuonnbie cuctembl Windows, UNIX
(Linux, Free BSD, Sun OS u T.a.). O0umue NpUHIUIEI MaTeMaTHYeCKOTO MPOrPaMMHUPOBAHHUS.
CrpykrypHOE mporpamMmupoBanue. OOBEKTHO-OPHEHTHPOBAHHOE MporpaMMupoBanue. IlakeTHslil u
JMAJIOTOBBIM peXUMbI 00pabOTKHU. YIpaBieHHE COOBITHAMY MOJIB30BATEILCKOrO HHTEpdeiica. SA3biku
IPOTrPaMMHPOBAaHHS  BBICOKOTO ypOBHS. OOBEKTHO-OPHEHTHPOBAaHHBIE s3bIKH. CrenuanbHbIe
cHUCTeMBbl MareMarniyeckux pacuértoB. [lapamnensHble BbrumciaeHus. OpraHu3anusl BBHIYMCICHUN B
MHOTOIIPOLIECCOPHBIX CUCTEMAX U KJIacTepax.

3. UucneHHbIE METOIBI

3amaun anmpoKcHMalMM M HHTepnoysiuuu ¢yHkuumid. WMuHtepnomauus monuHomamu. Hawmmydinee
paBHOMepHOe TpubImKeHne. YncieHHoe nHTerpupoBanne GyHKuui. YncneHHOe pelieHne CUCTeM
JMUHEHHBIX anreOpanmyeckux ypaBHeHHil. [Ipsimble meronsl. WTepanumonHble MeTonbl. YwncieHHOe
pelieHye 3ajad MeToAa HauMEHbIIMX KBajgparoB. CucTeMa HOPMaJIbHBIX YpPaBHEHHMH, METOI
SVD-paznoxenus. UncineHHoe pemieHre OOBIKHOBEHHBIX IU(QepeHIHaTbHbIX YPaBHEHUH U HX
cucreM. Pa3HocTHBIE cxeMbl. UUCIEHHOE pelIeHUE YPAaBHEHUM B YACTHBIX IIPOU3BOAHBIX. MeTOIbI
KOHEYHBIX Pa3HOCTEH, KOHEUHBIX JIEMEHTOB U KOHEYHBIX 00BEMOB.

4. YucinenHoe MOACIINPOBAHUC FCO(I)I/BI/ILICCKI/IX IoJICH 1 OponecCoB

MeTtoas! pacuéra moned BpeMEH CEHCMHUYECKUX BOJH B CIOUCTBIX U TPEXMEPHO- HEOTHOPOIHBIX
cpenax. JlydyeBble MeToabl. MeTOl, OCHOBAHHBIM Ha YUCIEHHOM PEUIEHUM YPaBHEHUS DHKOHAJA.
Mertonpl pacuéra BONHOBBIX MHOied. MeTonbl pacuéra 3IEKTPOMArHMTHBIX TOJNEH B Kope 3eMIIH.
Monenupoanne ¢uiabTpanud (QIIOUIOB B TMOPUCTHIX cpeAax. Pacu€r TepMudYeckwx TMoJle B
murochepe 3emnu. Briag pagunoaktuBHoctu. KonTHHEHTanbHas nu3otepma. Mozaenu GopMUpOBaHUs
OKEaHU4ECKOH autochepsl, OKEaHUYeCKasl u30TEpPMA. ®dopmupoBaHue
HaNpsSHKCHHO-Ie(pOPMUPOBAHHOTO  COCTOSHUS 3eMHOM kopbl. CraThueckas ONpPeeTuMOCTb.
YucrieHHOE MOJEIUPOBaHUE MepepacipeiesieHHs HapsDKeHUH U qeopManuii B MacCHBaxX TOPHBIX
MOPOJ TIPH BHEIIHUX MEXaHWYECKHX BO3JeHCTBHUAX. MoaenpoBaHue HEOOPAaTUMBIX MEXaHUYECKUX
npoueccoB. JluHaMUYeCcKue, CTaTUYEeCKUE U KBA3UCTATUYECKUE IPOLECChl. PacmivpeHHBI MeTon
KOHEYHBIX  3JIEMEHTOB, MOJCIMPOBAaHUE XPYNKOro paspymeHus. CrnenuaibHble  METOIbI
MOZEIMPOBaHUS Te0(hU3NIECKUX mponeccax. MeTo TMHAMUKH YacTHII.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHALLICHHAS! MYJIBTHMEAHAIIPOEKTOPOM U SKPAHOM.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. YpaBHeHus Mmatematrueckor ¢pusnku [Tekcr] : yueOHUK 1S By30B : pek. M-BoMm oOpazoBanus PO /
A. H.Tuxonos, A. A. Camapckuii ; Mock. roc. yH-T uM. M. B. JlomonocoBa .— 7-e u3a. — M. : U3n-Bo
MI'Y ; Hayka, 2004 .— 798 c.
2. Teopust BEpOATHOCTEH H CITydaifHBIX mporieccoB. OCHOBBI MaTEMaTH4ECKOTO amnrapara u
npukiaaaeie acnekTsl [Teker] : yue6. mocobue mis By3oB / B. H. Tyry6ammn .— M. : U3a-Bo MI'Y,
1992 .— 396 c.
3. ®opmaines, B. @. Uucnennsie metoanl [Teker] : yuebd. mocodue aiist By3oB / B. @. ®dopmanes, /1. JI.
PeBuznukoB ; mog pen. A. . Kudzyna — 2-e uzn., ucnp. u gor. — M. : @usmarnut, 2006 — 400 c. -
bubmuorp.: c. 391-393.

JomnonHurensHas aureparypa

1. Jleknuun o maremarnueckoit puzuke [Texcr] / A. I. Ceemnukos, A. H. Boromo6os, B. B. Kpasmos
- M.131-B0 Mock. roc. yu-ta : Hayka,2004



2. l'eonunamuka : I'eonornyeckue npuiioxenus: Gu3nku cruomHbix cpen [Teker]. B 2 4. Y. 1,
Geodynamics Applications of Continuum Physics to Geological Problems, c6opuuk nekuuii/[1. Tepkor,
k. Uly6ept , -M., Mup, 1985

3. l'eomuHamuka : ['eonoruueckue MpuiaoKeHUs: PU3UKKU criomHbiX cpef [Teker]. B2 4. Y. 2,
Geodynamics Applications of Continuum Physics to Geological Problems, coopuuk nexnuii/[]. Tepxor,
Jx. Uly6ept , -M., Mup, 1985

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOro NPpOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[Tpu peanuzanuu mporpamMMbl TUCHUILTHHBI « HHCIIEHHBIE METOIBI B 32/1a4aX Ire0()U3UKI
UCTIONTB3YIOTCS Pa3IndHbIe 00pa30BaTeIbHBIC TEXHOJIOTUU — AyTUTOPHBIC 3aHATHS IPOBOMISATCS B BUJIC
JICKLUI ¥ CEeMUHApOB ¢ ucnosib3oBanueM [1K 1 KoMIBbIOTEpHOTO MPOEKTOPa, BO3MOXKHO MCIIOIB30BaHHE
cryneruyeckoit Bepcuu 110 Abaqus.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

CryneHT, M3y4arollMid IJUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOILIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CropoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare MU3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATH,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOMW CaMOCTOATEIHLHOU PaboTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAjaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OUTHCS MOHMMAaHUS W3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUN W3Y4YEHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamiarhCs 3a KOHCYJIbTAIHMSIMHU
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa NpuKIaTHON Te0PU3NKU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: H.B. lyOuns, kanz. ¢pus.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeyiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

OIIK-4 Crioco6eH ycIenHo peanu30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIUA

B pesynbrare n3ydeHus AUCIUIUIMHBL «UMCTIeHHBIE METOIBI B 33/1a4aX reo(U3NKI» 00yUYarOIMNCs JOJIKCH:

pacupoCTpaHCHUA CEHCMHUYECKHUX BOJIH B reocpecaax,

3HATh:
- OCHOBHBIE METO/Ibl YUUCICHHOTO MOJICIUPOBAHUS re€0(PH3MIECKHIX MPOIIECCOB,
- OCHOBHBIE ITOIXO/BI K IPOrPaMMHOM peanu3alny 3TUX METOAOB.
yMeTh:
- UHCJIEHHO MOJEIHPOBATh IPOLECCHI
¢unsTpanun (UIIOMAOB B HOPUCTBIX Cpelax, TEMIEPAaTypHBIX MOJIS B MacCHBaX TOPHBIX IOPOI,
nepepacnpesieNicHus] HanpspkeHud W aedopmanuii B MacCMBE TOPHBIX TOPOA  IPH  BHEIIHHX
MEXaHUYECKHUX BO3JEHCTBUSX.
BJIaJeTh:
CJIEAYIOUIMMHU HaBbIKaMU:
- BHU3yalIM3alMU TeoJIoro-reopusnueckoil uHpoOpManmMd W  Pe3ylapratoB eé

HUHTEpIpeTaluy;

o0paboTkn U

- pa3paboTKHU CIeUraIu3UPOBAHHBIX porpaMM ais DBM.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

[Mpumep 3a1aHUs] KOHTPOIBHON PaOOTHI:

1. JlaHo TpaHCLEHAEHTHOe ypaBHeHMe. Hamucars nporpammy, HUIyIIyI0 €TI0 KOPEHb OIHHUM U3
M3BECTHBIX METO/IOB

[Ipumep 3amaun [OMaNIHETO 3a1aHAS:

1. Onpenenuts AMHAMUKY paclpoCTpaHEeHUs PPOHTA JaBICHUS B IMIMHAPHUECKOM 00pasiie MOpUCTOi
cpedbl IpU CKauKooOpa3HOM M3MEHEHMH JaBJICHUS Ha OJHOM W3 TOPLOB. BBIMOIHUTH MPOrpaMMHYIO
peanu3anuio npouecca (GUIbTpaly, BU3yaau3upoBaTh MPOLECC yCTaHOBIECHHS (DMIIBTpAiu

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. OCHOBHBIE METOIbI YUCIECHHOTO PEIICHUS YPAaBHEHUH.

2. Meroapl YHUCIEHHOTO MOICIUPOBAaHUS (HU3NYECKUX MPOLECCOB: KOHEYHO-PA3HOCTHBIE METOIBL,
KOHEYHO-JIEMEHTHBIE METOIbI.

3. llpunmuns! noctpoenuss 9BM.

4. CXonuMOCTb U YCTOWYMBOCTb YHUCJIEHHBIX METOZIOB.

5. llpuHtune! penreHus 3aaa4u (GOPMHUPOBAHUS TEPMUUECKHX TTOJICH.

[IprMepbl KOHTPOJIBHBIX 33JaHUN

1. OmpenesneHust BHBIX W HESIBHBIX YMCJICHHBIX METO/OB, IPUMEpPHl MX INPUMEHEHHUs B 3ajladax
reo(hu3uKu

2. Kpurepuum CXOOMMOCTH YHCIEHHBIX METOJOB B 3aJadyaX MEXaHUKH, THIPOAMHAMUKH,
3JIEKTpOMarHeTu3Ma

3. IIpu4ynHbI HEIPUMEHUMOCTH YUCJIEHHBIX METOZOB AJIs PELIEHUsI KOHKPETHBIX 33134

4. Ilonxoap! K MOAEIMPOBAHUIO IUIACTHUECKOTO TEUEHUS TOPHBIX I1OPOJL

5. YpaBHEHHUE 31KOHAJIA U METO/IBI €I0 PELLICHUS

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka OmIMYHO 8§ Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE MPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIbHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMmMeeT IPUMEHTh I0JlyuY€HHbIE 3HAHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.
Onenka Xopomo 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U IO CYILECTBY MU3JIaraeT €ro, yMeeT IIPUMEHSATh IOJIY4YEHHbIE 3HaHMUs Ha IIPAKTHKE, HO JIOIYCKAaeT B
OTBETE WJIH B PELICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.



OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILICHUS JIOTUUECKOW MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ymOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISACTCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILICHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaia, ciiabo
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MporpaMMbl JUCIHMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKa HEYIOBIETBOPUTEIBHO 1 0aml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHrpoBaHHbId 3a4eT NPOBOAATCA B ycTHOW (opme mo Owuieram. B kaxzmom Ouiere
NPEACTaBICHO JBa TeopeTHdeckux Bompoca. [lpu mpoBemeHum 3au€ra  oOyuaromemycs
npenocrasisierca 30 MUHYT Ha moArotoBky. Ompoc oOydaromierocsi He JOJDKEH NPEeBBIAaTh OAHOTO
aCTPOHOMMYECKOTO Yaca.



