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 «Hucnennsle MeTo/pl B 3a7a4ax reoU3MKM» TECHO CBsI3aH ¢ KypcoM «MareMmaTtuueckas reopu3rka u
WHTEpIpeTanus TreoPU3NIeCKUX JaHHBIX», HO HaIlelleH Ha NPAKTHYECKOE IPUMEHEHHE IMOIyYCHHBIX
TEOpEeTUYECKHUX 3HaHMHA. B paMkax Kypca mpeamnojaraercs MOBTOPEHHE OCHOBHBIX HABBIKOB, MOJyUYEHHBIX B
X0A€ MPOXOXKACHUS  MPEABIAYUIUX  KypCOB, CBS3aHHBIX C  YHCICHHBIM  MOJCJIHMPOBAHHEM U
nporpammupoBanneM. OcoOEHHOCTBIO Kypca SIBIISIETCSl IPaKTHYeCKasi HAIIPAaBICHHOCTh PellacMbIX 3ajlad: B
Xozie Kypca OymyT pacCMOTPEHBI 3aa4¥ MOAEIUPOBAHUS Pa3INYHBIX MPOIECCOB, CBA3aHHBIX C TeO()H3UKOMN:
pacmpocTpaHeHUsT CEHCMHYECKHUX BOJH, (uibTpanuu (UIIOMJOB B TIOPHCTBIX Cpenax, (OpMUPOBAHUS
TEPMHUYECKUX ToJiei B uTochepe, MEAICHHBIX MEXaHNYECKUX U TEKTOHMYECKUX TPOIECCOB B 3eMHOMN KOpe.
Bynyt paccmoTpeHBl cyliecTByIONIME HAa JAAHHBIA MOMEHT IOAXOAbI K YHCICHHOMY MOJAEIHUPOBAHUIO 3THUX
MPOIIECCOB, IMTPOBEACHBI MPAKTUUECKUE 3aHATHUS 110 TPOrPaMMHOM peanu3alnuu 3TUX MOIXO0A0B.

1. leau u 3apa4u

eap AUCUMNIMHBI

- YCBOGHHME METOOJIOTHH, OCHOBHBIX METOJOB M IIOJXOJOB K MaTreMaTHYECKOMY MOJCIHPOBAHUIO
reopU3MIEeCKHX IMOJIeH U MPOLECCOB, MOTYYCHUE MPAKTHUSCKUX HABBIKOB YUCICHHOTO MOJICIIMPOBAHUS
reo(U3NIEeCcKIX MPOIEeCcCOB.

3agauu AU CHUIIHHBI

- 3aKpCIJICHUEC 3HaHPII>'I, CBA3aHHBIX C YHUCJICHHBIMU MCTOAAMH PCIICHUA (bHSI/IquKI/IX 3ajJa4y, B TOM
qHuCJIC, 3aaa4 FeO(l)I/ISI/IKI/I;

- 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 CcOocOOCH — HUCIOJB30BaTh B
mpoeCCUOHANBHON  JesITeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-1 Bnaneet cucremoit pynnamentanbibix |OIMK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBAThH
Hay4YHBIX 3HAHUH B 00JacTn OIBIT M PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IAaCTH
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHny 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

OIIK-2 Nmeer npeacrasienne o6 akryansabix |OIIK-2.3 Bnageer mnpodeccrnoHanbHOW TEPMHUHOIOTHEH,
npoOiieMax HayKd ¥ TEXHUKU B OOJIACTH CBOEH |MCIIONB3yeMOH B COBPEMEHHOH  HayYHO-TEXHUYECKOH
npodeccuoHaIbHON 1eSTeIbHOCTH, CIOCOOEH  |IuTeparype, 00iaJaeT HaBbIKAMU YCTHOTO U NHCHMEHHOTO
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH W3JIOKCHUSI PE3yJIbTaTOB HAyYHOW JEATEIBHOCTH B paMKax
npodecCUOHANBHEIC 3aJIauu mpoheCcCUOHATBHON KOMMYHHUKAIIN

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH pEIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX

1 HOBBIX 3a14a4 B obmactu HpO(beCCPIOHaJIBHOﬁ
ACATCIIbHOCTU, YUUTbhIBAsI OCOOEHHOCTH U
OrpaHu4CHUA pa3JIMYHbIX MCTOAOB PCUHICHUA

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMH peIIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
pelIeHne MOCTAaBICHHOH 3a/1a4H, TIPOBECTH (U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
aHaJIN3 pe3yabTara U MPeACTaBUTh BBIBOBI, 3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
MPUMEHSISl 3HAHUS ¥ HAaBBIKU B 00JIaCTH pe3yabTaToB

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




[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN

IIK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3pabOTaHHON
MOJENN

M3y4aeMBIX SBJICHUN U MPOIECCOB, CHCTEMHO
aHaJM3UPOBATh HAy4YHbIE MPOOJIEMBbI, OITy4aTh
HOBBIE HAYYHBIE Pe3yIbTaThI

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JTUCIUIUTHHBI 00y4YaroNIuecs J0KHBI

3HATb.

- OCHOBHBIC METOAbI YUCJICHHOTO MOACIIMPOBAHUS FCO(I)I/ISI/I‘IGCKI/IX npoueccos,
- OCHOBHBIC I1OAXOObI K HpOFpaMMHOfI pcajin3anu 3TUX METOHOB.

YMETB:
- YHCJIEHHO MOJEIHPOBATh IPOLECCHI

pacnupoCTpaHCHUA CCHCMHUYECKHUX BOJH B reocpcaax,

¢unsTpanun (UIIOMAOB B TOPUCTBIX Cpelax, TeMIIEpaTypHBIX IOJII B MacCHUBax TOPHBIX MOPOL,
nepepacnpesieNiecHusi HanpspkeHuil u  nedopManuid B MacCHMBE TOPHBIX IOPOJ NPU  BHEIIHUX

MEXaHUYECKUX BO3IEHCTBUSIX.
BJIAJIETh:
CIIEYIOIIMMH HaBbIKAMU:

- BHU3yaIM3alUW Teojoro-reopusuueckodl MHPOPMALMU U pe3ylnbTaroB e o0paboTku

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Bgenenne 1 1
) Maremarnyeckoe MpOrpaMMHpPOBAaHUE U 13 6 19
OpraHu3anys BbIYMCICHUN
3 UucrneHHbIe METO/IBI 6 2 8
4 HucnenHnoe MOJICJINPOBaHUE 10 7 17
reo(pU3NUIEeCKUX MOJIeH U MPOLIECCOB
Hroro yacos 30 15 45

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. Beenenune

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




2. Maremaru4eckoe IporpaMMUpOBaHUE U OpraHU3aLysl BBIYUCICHUN

[Mpunumner nocrpoenuss DBM. Ilpoueccop, oneparuBHas mnamsath, I[I3Y, cucremHas mwuHa.
[Mepudepuiinbie  ycrpoiictBa. OmnepanuoHHbie cucTembl. OONIMEe NPUHIMIBI  OPTaHU3AIUH
ONEpPAllMOHHBIX CHCTEM. MHOTOIIPOLIECCHBIE M MHOTOIIOTOYHBIE CHCTEMBI. PazneneHue BpemMeHH,
namsiTi ¥ Jpyrux pecypcoB. Cucrema npepbiBanuid. Onepaimonnbsie cucteMbl Windows, UNIX
(Linux, Free BSD, Sun OS wu t.x.). O0mue NpUHIUIBI MaTeMaTHYECKOTO MPOTrPAMMHPOBAHHUS.
CrpykrypHOe nporpaMMmupoBanue. OObeKTHO-OPUEHTHPOBAHHOE IporpaMMupoBaHue. [lakeTHbI 1
JMaJIOTOBBIM peXXUMbI 00paboTKH. YiipaBieHHe COOBITUIMH MOIb30BATENBCKOT0 HHTEpdeiica. SA3bIku
IPOTrPaMMHPOBAaHHS  BBICOKOTO YpOBHS. OOBEKTHO-OpMEHTHUpPOBaHHBIE 3bIKH. CrienuasbHbIe
cUcTeMbl Maremarnieckux pacu€rtoB. [lapamnenbHple BbrumcieHus. OpraHu3anus BBIYUCICHUH B
MHOTOIIPOLIECCOPHBIX CUCTEMAX U KJIacTepax.

3. UucneHHbIE METOIBI

3amauu anmpoKCHMAalMM M HMHTeprnoisuuu ¢yHkuuil. MHTepnonsuus noiauHomamu. Hawmyumiee
paBHOMepHOe npubmmKenne. YucieHHoe HHTerpupoBanue QyHKIUE. YKCIeHHOe pellleHre CUCTEM
JUHEHHBIX anreOpandyeckux ypaBHeHHH. Ilpsimble meronsl. Wrepanmonnele metonsl. YucieHHOe
pelieHye 3ajad MeToja HauMEHbUIMX KBaipaToB. CucreMa HOpPMajbHBIX YpaBHEHHUM, MeTox
SVD-paznoxenust. UnciaeHHoe peuieHre OOBIKHOBEHHBIX andepeHnnanbHbIX ypaBHEHHMH M HX
cucreM. Pa3HocTHBIE cxeMbl. UuCIeHHOE penieHue YpaBHEHUM B YaCTHBIX IPOU3BOAHBIX. MeToIbl
KOHEYHBIX Pa3HOCTEH, KOHEUHBIX JIEMEHTOB U KOHEYHBIX 00BEMOB.

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

MeTtoas! pacuéra moneil BpeMEH CEMCMHMUYECKHX BOJIH B CIOMCTBIX M TPEXMEPHO- HEOIHOPOIHBIX
cpenax. JlydyeBble MeToabl. METOJ, OCHOBAHHBIM HA YMCICHHOM PELICHUM YPAaBHEHUS 3MKOHAJIA.
Mertonsl pacuéra BOMHOBBIX mosied. Metoasl pacu€ra »IEKTPOMAarHUTHBIX IOJIEH B KOpe 3eMiiu.
MonenupoBanne (GuiabTpanuy (QIIOWIOB B IMOPUCTBIX cpenax. Pacyér tepMuyeckux moiied B
murochepe 3emnu. Briag pagunoaktuBHoctu. KonTHHEHTanbHas nu3otepma. Mozaenu GopMUpOBaHUs
OKEaHU4ECKOH autochepsl, OKeaHUYecKast u30TEpMa. dopmupoBaHue
HaNpsSYKEHHO-1e(pOPMUPOBAHHOTO  COCTOSIHUSL 3eMHOM Kopbl. CraThyeckass ONpPEAETUMOCTb.
YucrieHHOE MOJETUPOBaHUE NepepacipeiesieHns HapspKeHnH U aegopmannii B MacCUBax IOPHBIX
MOPOJ TIPH BHEIIHUX MEXaHWYECKHX BO3JeHCTBHUAX. MoaenpoBaHue HEOOPAaTUMBIX MEXaHUYECKUX
npoueccoB. JIMHaMHUYeCKue, CTaTUYECKUE M KBA3UCTATUYECKUE IPOLECCHl. PacIiupeHHbI MeTox
KOHEYHBIX JJIEMEHTOB, MOJCIMPOBAaHUE Xpynkoro paspymeHus. CrnenuanbHble  METOAbI
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, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CropoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT AOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
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 Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAjaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMsI U3y4yaeMoOro mMarepualna, a He MEXaHHYeCKOro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUN W3Y4YEHHUS OTIENBHBIX TEM, BOMIPOCOB, CIEAyeT OO0pamarbcs 3a KOHCYIhTAllUSIMU
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 33a7ad 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

KBaJIH(UKALUS: 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 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 CnocobeHn ananmu3upoBarh 3ajady, [JIaHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], 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 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
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

I[IK-1.2 CnocobeH BbIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIUA

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

3HATb:

- OCHOBHBIC METOAbI YUCJICHHOTO MOACIIMPOBAHUS FCO(I)I/ISI/I‘IGCKI/IX npoueccos,
- OCHOBHBIC I1OAXOObI K HpOFpaMMHOfI pcajin3anu 3TUX METOHOB.

yMeTh:

- UYHCJICHHO MOACIHUPOBATH MPOLCCCHI

pacnupoCTpaHCHUA CCHCMHUYECKHUX BOJIH B reocpcaax,

¢unsTpanuu (UIIOMAOB B TOPUCTBIX Cpelax, TeMIIEpaTypHBIX IOJII B MacCHUBax TOPHBIX MOPOL,
nepepacipesiesicHus] HanpsbDkeHHH u  gedopMandii B MacCHBE TOPHBIX MOPOJA NPH BHEIIHUX

MEXaHUYECKHUX BO3JEHCTBUSX.
BJIaJeTh:

CJIEAYIOUIMMHU HaBbIKaMU:

- BU3yalIM3aluu

HUHTEpIpeTaluy;

reosioro-reopusnveckol MHGOpMAMM W PE3yAbTaTOB €€

00paboTku

- pa3paboTKHU CIeUraIu3UPOBAHHBIX porpaMM ais DBM.




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

[Mpumep 3a1aHUs] KOHTPOIBHON PaOOTHI:

1. JlaHOo TpaHCLEHIEHTHOE ypaBHeHue. Hammcarb nporpammy, MIMYILIYIO €r0 KOPEHb OJHUM U3
M3BECTHBIX METO/IOB

[Ipumep 3amaun [OMaNIHETO 3a1aHAS:

1. Onpenenuts AMHAMUKY paclpoCTpaHEHUs (PPOHTA JABICHUS B IIMIMHAPHUUECKOM 00pasiie MOpUCTOM
cCpeabl Ipy CKauKoOOpa3HOM M3MEHEHHWHU JaBJICHHUsS Ha OIHOM W3 TOPLOB. BBINOIHUTE MPOTrpamMMHYIO
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. Metoapl YHUCIECHHOTO MOJEIUPOBAHHS (U3NYECKUX IPOLECCOB: KOHEYHO-PA3HOCTHBIE METOIBI,
KOHEYHO-JIEMEHTHBIE METOIbI.

3. llpunmuns! noctpoenuss 9BM.

4. CXonuMOCTb U YCTOWYMBOCTb YHUCJIEHHBIX METOZIOB.

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

[IprMepbl KOHTPOJIBHBIX 33JaHUN

1. OmpeneneHust SIBHBIX U HESBHBIX UYMCIIEHHBIX METONOB, IPUMEpPHl MX IPUMEHEHMs B 3ajadax
reo(hu3uKu

2. Kpurepum cXOAMMOCTH YHCIEHHBIX METOJOB B 3aJadaX MEXaHWKH, THIPOAMHAMHKH,
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 ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAaHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, NPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyUYCHHbIC 3HaHMUsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.
Ouenka xopo1o 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.
Onenka xopomio 5 0aioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CYLIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH [10JyYCHHbIC 3HaHUsI Ha IIPAKTHKE, HO JOIIyCKAaeT B
OTBETE WJIH B PELICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.



OueHka ymoBIETBOPUTENbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBJIETBOPUTENBHO 3 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHunpoBaHHbId 3a4eT MPOBOAATCS B YCTHOH ¢opme mo Owieram. B kaxaom Ounere
NPEACTaBICHO JBa TeopeTHueckux Bompoca. Ilpm mposenenum 3auéra  oOydaromiemycs
npenocrasisierca 30 MUHYT Ha moArotoBky. Ompoc oOydaromierocsi He JOJDKEH NPEeBBIAaTh OAHOTO
aCTPOHOMMYECKOTO Yaca.



