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AHHOTANMA

Jucrturuinaa "BerancnutenpHas ¢usnka W reodusuka’ MOCBAINICHA BOIpocaM (OPMHUPOBAHUS Y CTYIACHTOB
poeCCUOHANTBHBIX KOMIIETCHIINH, CBSI3aHHBIX C UCTIOIB30BAHUEM COBPEMEHHBIX TEOPETUUYECCKUX KOHIETIIHN
B 00JIACTH BBIYUCIIMTEIHHOW (DM3HWKH; - Pa3BUTHE YMEHHI, OCHOBAHHBIX HA TOJYUYEHHBIX TEOPETUUYECKHUX
3HAHMSIX M TPAKTUYECKUX HAaBBIKAX, IMO3BOJSIONIMX HAa TBOPUECKOM YPOBHE CO3/1aBaTh M TMPUMEHSTH
(hM3HKO-MaTeMaTHYeCKUE MOJICNIM W YHUCIIEHHBIE METONbI NIl pemieHus (PyHIaMEHTaIbHBIX W MPUKIIATHBIX
(U3MYEeCKUX 3aj1a4, HCCIEJOBAaHUS W MOJICIUPOBAaHUS (DU3MYECKUX TPOIECCOB W CHUCTEM; - MOJTyUYCHUE
CTYIICHTaMH{ HaBBIKOB CaMOCTOSTEIILHOM HCCIENOBATebCKOM paboThl, MPEANoNararoneil u3ydeHue
cnenuGUIecKuxX aaroOpuTMOB, HHCTPYMEHTOB U CPEJICTB, HEOOXOMUMBIX JJIsl pelieHus QyHJaMeHTaIbHBIX U
MPUKJIAAHBIX (DU3UYECKUX 3a]lad, MCCIICOBAHHUS W MOJICIUPOBAHMS (PU3UUIECKUX IPOIECCOB U CHUCTEM;
MONyYeHHe TMPAKTUYECKUX HABLIKOB aHalin3a, OOpa0OTKH W KCIOJNb30BAaHHUS DKCIEPUMEHTANBHBIX H
HaOMOATeNbHBIX JTaHHBIX IS pemeHus (yHJaMEHTAIbHBIX H MPUKIAAHBIX (QHU3UYECKUX 3ajad,
WCCIICIOBAHYSI ¥ MOACTUPOBAHUS (PU3NICCKUX TIPOIIECCOB M CUCTEM.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

— HU3YYCHHUC BBIUYUCIIUTCIBHBIX MCTOAOB AJHUCKPCTU3AHNU HCCTALITMOHAPHBIX ypaBHeHI/II\/’I B YaCTHBIX
IIPOU3BOAHBIX, HCOGXOI[I/IMLIX U PeHICHHUA 3aJda4 BBIYMCIIUTEIbHOMN ruapoauHaMuKH, B TOM YHCIJIC,
MAaTeMaTU4CCKOTO MOACINPOBAHUS aTMOC(bepI:I, OKC€aHa 1 OKPY)KaIOHIGﬁ Cpcabl.

33)13‘11/[ JAUCHUIIINHBI
¢ OCBOCHHC CTYACHTAMU 0a30BEIX 3HAHUN B 00JACTH BHEIYUCIUTEIBHBIX METOAOB,

* (opMHpPOBaHHE HABBIKOB CAMOCTOSTEIHHOIO HMOCTPOCHUS AMCKPETHBIX KOHEYHOMEPHBIX aHAJOrOB
YpaBHEHUI U CUCTEM YpaBHEHUI B YaCTHBIX [IPOU3BOJHBIX, YAOBIETBOPSIOLINX 33JaHHBIM CBOMCTBaM;

. (dbopMUpOBaHHE HABBIKOB pELICHUS IPAKTUYECKUX 3aJad C MHCHOIb30BAaHUEM METOIOB
BBIUMCIIUTENBHON (PU3HKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

Ko 1 HaumMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETEHIIN
YK-6 Cnocoben ynpasnate cBouM BpemeHeM, |YK-6.1 Ompenensier npuoputetsl npodeccrnoHanbHON
BBICTPaUBAaTh U PEATN30BBIBATH TPACKTOPHIO JEATEIIbHOCTH M CIIOCOOBI €€ COBEPIICHCTBOBAaHMSA Ha
caMOpa3BUTHsI HA OCHOBE NPUHLIUIIOB OCHOBE CaAMOOLICHKU

00pa3oBaHMs B TEUCHUE BCEl KU3HU

OIIK-5 Crocoben yuactBoBarb B ipoBeneHun  |OIIK-5.2 O6nagaer crnocOOHOCTBIO K OCBOCHHIO HOBBIX
(byHIaMEHTAIBHBIX U TIPUKJIATHBIX 3HAHWW Ha OCHOBE M3YYCHUS JIMTEPaTyphl, HAYYHBIX CTaTei
UCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOSTENIBHO |U IPYTUX HCTOYHUKOB

OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIE,
MaTeMaTHYEeCKHE METObI UCCIICIOBAHUN 1
paboTarh Ha COBPEMEHHOM IKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
M3MEPHUTEIbHO-aHATUTUIECKON 1
TEXHOJIOTUYECKOH armaparype)

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI
3HaTh:
*  CcHocoObl pa3HOCTHOM anmIpOKCHMALUH 10 MPOCTPAHCTBY U METOMbl MHTETPUPOBAHUS IO BPEMEHHU
IpUMEHsEMbIE B 3aJ[a4ax reopu3ndecKoi TuApOANHAMUKH;
* TPOBOAWTH AHAJU3 PA3HOCTHBIX CXEM;
* IIOCTAHOBKY NPOOJIEM MaTeMaTHYeCKOT0 MOJCIUPOBAHMUS;
* CBOWHCTBA U TPaHMLbI IPUMEHUMOCTH U3yYaeMbIX METO/IOB.

YMETb:




*  CaMOCTOSTEJIFHO MOCTPOUTH Pa3HOCTHYIO aIIPOKCHMAIIMIO MEPBOM MM BTOPOM MPOW3BOTHON Ha
3a7]aHHOM 11a0JIOHE C 3aJJaHHON TOYHOCTHIO;
* HCCIICIOBATh BEIYUCIHUTENBHYIO YCTOMYNBOCT TUCKPETHOM allPOKCHMAIIHH.
BIIAJICTh!
* MaTeMaTUYeCKUM MOJCITMPOBAHHEM (PH3MUYECKHX 3a/1a4;
* Hay4yHOM KapTUHOHN MUpa;
* HaBBIKAMH TOCTPOCHUS AMCKPETHON anMpOKCHMAIIMHA CUCTEM YPaBHEHHUI B YaCTHBIX MPOU3BOIHBIX
TUIMEepOOINIEeCKOro THIIA.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunaper | JlaGopat. paGoOTHI pabora

OCHOBHBIE IIOHATHS BBIYUCIUTEIBHOM
1 (u3MKH, MOHEJIbHbIE YpaBHEHHS U HX 2
TOYHbIE PEIICHUS

Ananmus Pa3HOCTHBIX aHHpOKCI/IMaHI/Iﬁ

2 IIPOU3BOJHBIX 110 IPOCTPAHCTBY. 2
[ToctpoeHne OOBIYHBIX M KOMHAKTHBIX

3 CXeM JUId  allpOKCHMaluu  NEepBOU 2
[IPOU3BOAHOM.
MOHOTOHHBIE W KBa3MMOHOTOHHBIE

4 Pa3HOCTHBIE CXEMBI  JJI1 YpaBHEHUS 2
HepeHoca.

5 KoHeuHO-00beMHBIE  METOABI PEIICHUS 4
YpaBHEHHUI B YACTHBIX NPOU3BOAHBIX.

6 [onmynarpanxes METOJ peneHus 5
ypaBHEHUs [IepeHoca.

7 PaspriBHbIil MeTon ['anepkuna. 4
Henuneiinas BBIYHCIIUTEIIbHAS

8 HEYCTONYHNBOCTh u METO/BI ee 2
[IOJaBJICHUS.

MeTonpl YMCIEHHOTO WHTETPUPOBAHUS
9 [0 BPEMEHH CHCTEM YypaBHEHHHA B 2
YaCTHBIX MPOU3BOAHBIX.

Pemienne  ypaBHEHMH B 4acTHBIX
10 MPOU3BOAHBIX, COAEPXKAIIUX IIEPBBIE U 2
BTOpBIE IPOU3BOTHEIE.

[TocTpoeHre OOBIYHBIX W KOMITAKTHBIX
CXeM JUId  almpoKCHMalliu  TEepBOU
11 MIPOU3BOJHOM. MoHOTOHHBIE u 2 5
KBa3WUMOHOTOHHBIE DPA3HOCTHBIE CXEMBI
JUTSL ypaBHEHHUSI IepeHoca

[onmynarpanxes METOx peueHus
YpaBHEHHUsI  II€peHOca.  ODKCIEPUMEHT
"mepeHoc MTACCUBHOMN npumecu':
12 |pemieHue ypaBHEHHS nepeHoca 2 5

pas3siiniHbIMU YUCJIICHHBIMHU MCTOHAaMH B
3aBUCHUMOCTHU oT THIIA Ha4daJIbHOI'O
YCJIOBUA U CCTKH. Anamms CXOOUMOCTH




OxcniepumeHT "YpaBHeHue broprepca':
13 HeJTMHeHHas BBIYHCIIHTEIIbHAS ) 5
HEyCTOWYMBOCTH " METOIbI ee
TMIO/IaBJICHUSI
Hroro yacos 30 15
IToaroroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.

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

Cemectp: 8 (Becennuii)
1. OCHOBHBIE IOHATHUS BBIYUCIUTEIHHON (PU3UKH, MOJICIbHBIC YPAaBHEHHS X UX TOUYHBIE PEIICHUS
[Ipenmet BbruncnuTenbHON HU3UKK (OTIIMYMA OT BEIYUCIUTEIILHOW MaTeMaTuKHy).
VYpaBHeHue nepenoca. TouHOe pelieHHe ypaBHEHHS MEPEHOCa, €ro CBOMCTBA. YpaBHEHHS MEJIKOM
BOJIBI.

2. AHanu3 pa3sHOCTHBIX ANIIPOKCUMALUHN IPOU3BOAHBIX 110 IIPOCTPAHCTBY.

dazoBas 1 amruuTynHas ommoOka. VccienoBanue (Ha3oBol M aMIUTMTYIHOW OIMMOKH PazHOCTHBIX
CXEM II0 MPOCTPAHCTBY AJISl YpaBHEHHUs IepeHoca ¢ nomouibio Dypre-aHanusa (Ha MPUMEPE CXEMBI
HAlpaBJICHHBIX PA3HOCTEH M IEHTPAJbHBIX pa3HOCTEN). Moan(uIMpPOBaHHOE BOJHOBOE YHCIIO,
OTHOCHUTENBbHAS (pa3oBas onrmoka.

3. HOCTpOeHI/Ie OOBIYHBIX M KOMIIAKTHBIX CXEM AJId allpoOKCUMaln HepBOfI HpOH3B0)1HOI7L

[TocTpoeHne SIBHBIX M KOMIIAKTHBIX ANIIPOKCUMALUK Uil NEPBOM NPOU3BONHON II0 IPOCTPAHCTBY
METO/IOM HEONpeAETICHHBIX K03(PULINEHTOB U pa3nokeHreM B pan Trinopa. 3aBucumocts (ha3oBoi
Y aMIUIUTYIHOM OMIMOKU OT MOPSIIKA alIPOKCUMALIUH.

4. MOHOTOHHBIE U KBa3UMOHOTOHHBIE PA3HOCTHBIE CXEMBI JUIsl ypaBHEHUs [IEPEHOCA.

Jlunelinbie MOHOTOHHBIE CXEMBI JUIsl TUIlepOoIUecKkux ypaBHeHuid. Teopema [omyHoBa. [Ipumepsr
JIMHENHBIX MOHOTOHHBIX cXeM. HenunHelWHble MOHOTOHHBIE cxeMbl. IIpumep mocrpoenus. Metox
KOppeKkIMu TOTOKoB 3anecaka. Cxema Jlakca-Bengpodda. JlokanbHO-KOHCEpPBATHBHBIE CXEMBI
(mpumepsr). Cxembl ¢ orpaHudeHHON Bapuanuend. Teopema XapreHa o npocrarounom ycinosuu TVD.
[Tpumepsl cxem (JIMMUTEPOB).

5. KoHeuHo-00beMHbBIE METOABI PELICHUS! YPaBHEHUH B YACTHBIX MPOU3BOIAHBIX.

ITocTpoeHne KOHEYHO OOBEMHBIX CXEM B MPOU3BOJBHBIX KOOPAMHATAX. DKBUBAJICHTHOCTh METOLY
KOHEYHBIX Pa3HOCTEH ISl AEKAPTOBBIX KOOPAMHAT. PerieHne aIunTnieckux ypaBHeHui Ha cepe.
6. Ilomynarpan»xeB METOX PELLICHUS] ypPaBHEHUS [TEpEHOCA.

Onucanne merona. Kpurepuii ycroitumBoctu. O0oOuieHne Ha AByMEpHBIN cilydyail. Yder mpaBoi
yactu. JlocTtonHcTBa U HEerOCTaTKU. BapuaHT noiynarpaHxeBa METOla C COXPaHEHHUEM MacChl.

7. Pa3peiBHBII MeToq I 'anepkuHa.

Onucanue MeTofia ¥ ero BapuaHToB (y3/10Boi, MofoBbIH). Kpurepuit ycroitunBoctu. JlocTouHCTBa U
HEIOCTaTKH




8. HenuueliHast BRIYUCIUTEILHAS HeyCTOI\/'I‘II/IBOCTB 1 METOABI €€ IIOAABJICHUSI.

CBolicTBa TOYHOTO pEIIeHHUS HEBA3KOro ypaBHeHHs bioprepca. Ilpumep HeycTOWYMBOI CXEMBI.
ITocTpoeHne ycTONUMBON Pa3HOCTHON CXEMBI JUISl 3TOTO YPABHEHMUS.

9. MCTO,I[BI YUCJICHHOTO UHTCTPUPOBAHHUA 110 BpECMCHU CUCTCM ypaBHeHI/Iﬁ B YaCTHBIX IPOU3BOJHBIX.

Knaccuduranuss meromo. Ilpocreiimme siBHass U HesiBHas cxembl. MccnemoBanue ¢a3oBoil u
aMIUTMTYTHON OIIMOKHM 3a CUeT AMCKPETU3alMu 1o BpeMeHH. MccienoBanue ycroitunBoctu. Cxembl
«uexapaa», Anamca-bomdopra, Kpank-Huxoncon, MamyHo. MHoromaroBsle ¥ MHOTOCIOWHBIE
Metoasl. Metonsl Pynre-Kytra.

Mertoapl paciieruieHus IO TNPOCTPAaHCTBEHHBIM KoopauHaraM. Pacmieruienue mno (Qpu3nYecKuM
poLeccam.

10. Pemecuue ypaBHeHI/Iﬁ B YaCTHBIX MMPOU3BOJHBIX, COACPIKAIINX IICPBLIC 1 BTOPLIC ITPOU3BOJHBIC.

TouHOC M YHCIECHHOE PCHICHUC CTALIMOHAPHOT'O0 YPABHCHUA HepeHOCﬁ—I[I/I(l)(bYSI/II/I. CeTo4HOE YHCIIO
Petinonpaca u ero 3HaueHUE B Ppas3IMIHbIX PA3HOCTHBIX CXCMax.

11. TlocTpoeHue OOBIYHBIX M KOMITAKTHBIX CX€M Ui allpOKCHUMAllMK TEPBOH TPOM3BOIHOM.
MOHOTOHHBIE U KBA3UMOHOTOHHBIE Pa3HOCTHBIE CXEMBI 711 YPABHEHUS NIEPEHOCA

Ob6cy>xaaercss METOOUKA MOCTPOCHHSI Pa3HOCTHBIX CXEM JJIsl alllIPOKCHUMALIMU TEPBON IMPOU3BOAHOM
I10 IIPOCTPAHCTBY.

OOcyXaaroTcsi aNropuTMbl HOCTPOCHUS KBAa3MMOHOTOHHBIX Pa3HOCTHBIX CXeM JUIS YpaBHEHHS
HepeHoca.

12. Tlomymarpam>xeB METOJ| PEUICHUS YpaBHEHUS MEpeHoca. DKCIEPUMEHT '"MepeHOC MacCUBHOM
npuMecu": peleHre YpaBHEHUS MEPEHOCA Pa3IMYHBIMU YUCICHHBIMU METOIaMHU B 3aBUCUMOCTHU OT
THUIIAa HAYaJIBHOTO YCIOBHS U CETKU. AHAIN3 CXOAMMOCTH

PaccmarpuBaercs nmosynarpasxeB METOX JUIsl JIMNHEMHOTO U HEJIMHEWHOIO YPaBHEHUM IIEPEHOCA.

Ha mpumepe 4MCIIEHHOTO pELICHUS YPaBHEHMS MEPeHOCa M3YyHalOTCs THUIbI OMMOOK Pa3HOCTHBIX
CXEM M METOJBI IUCKPETU3ALNH 10 BPEMEHH U IIPOCTPAHCTBY.

13. DxcnepumeHnT "VYpaBHeHue broprepca: HenmuHelHas BBIYUCIUTENbHAs HEYCTOWYMBOCTH H
METO/IbI €€ II0/1aBIEeHUs

Ha npumepe ypaBHeHuss broprepca wu3ydaercss HENMHENHAs HEYCTOWYMBOCTb M METOABI €€
[TOJIaBIICHMUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0AMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

HeobxonnmMoe obopynoBaHue Jist MPaKTUIECKUX 3aHSATHIA: KOMIIBIOTEP M MyJIbTUMENIUHHOE
o0opynoBaHue (MPOEKTOp, 3BYKOBasi CUCTEMA)

HeobxonnmMoe porpammHoe obecriedenre - opaysep

Obecrieuenue caMoCTOATENHHON paboTel —OnOIoTexka MOTH.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Maremarnueckie MoJeNu B reopu3nueckoi THAPOJUHAMUKE M YUCIICHHBIE METObI MX Peai3aliu
[Tekct)/T. U. Mapuyk, B. I1. IsimaukoB, B. b. 3anecusii, -JI., [ungpomereonsnar, 1987
2. Yncnennsie MeTONbI MaTeMaTnueckor ¢pusuku [Teker] / A. A. Camapckuii, A. B. I'ynun -
M.Hayuss1it mup,2000



3. YucnieHHBIE METO/IBI, KCTIONB3yeMble B aTMOC(hepHbIX Mozaensix [Tekct], MmoHorpadwus/mep. ¢ anr. B.
I1. Camoxoga, -JI., ['uapomereonsnar, 1982

JomnonHutenbsHas auTeparypa
1. BBegenue B BRIYMCIUTENbHYIO MareMaTuky [ Teker] : yued. mocobue ass By3oB / B. C. Piabenbkuit
— 2-e m3a., ucnp. — M : ®uzmariut, 2000 .— 296 c.
2. YUucnennsie Metogsl [Tekcr] / H. C. baxsanos, H. I1. XKuakos, I. M. KoGenbkos ; MI'Y um.
Jlomonocosa - M.BMHOM. JIa6. 31auuii,2006
1. PaGennkuii B.C. BBenenne B BEIMMCIUTENBHYIO MAaTEMATHKY. 2-€ U3., UcTIpaB. - M.: ®du3MarTiur,
2000. 296¢. ISBN 5-9221-047-5.
2. baxsanos H.C., XXunkos H.I1., Ko6enskoB I'.I". Uncnennsie MeTossl. 8-oe u3a. M.: JlabopaTopus
6a3oBrIx 3Hanuii, 2000, 624 c.

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

1. http://vsc.inm.ras.ru

2
https://www.ecmwf.int/en/learning/workshops-and-seminars/workshop-numerical-and-computational-
methods-simulation-all-scale-geophysical-flows

3 https://confluence.ecmwf.int/display/OPTR/Advanced+Numerical+Methods

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Hndopmaunonnslie pecypcsl, JocTynHble yepes Internet: ydeOHbie mocobus u cOOpHUKH 3a4a4,
pa3paboTaHHbIE [0 BEIYUCIUTEILHBIM METOIAM.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.
B pesynbrare u3yyeHUs AUCUUIUIMHBI CTYACHT JOJKEH 3HATh OCHOBHBIE OMNPECICHUS, MHOHSTHS,
AKCHOMBI, AITOPUTMBI.

VYenemrHoe 0ocBoeHHE Kypca TpeOyeT HapspKEHHOW caMOCTOsSTENIbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyA€HTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro Mmarepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— TMOJITOTOBKY K UG GEPEHIIUIPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHIMBUyaJbHBIX KOHCYIIBTALUH.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPYIHCHUU HW3Y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEMyeT oOpamarbcs 3a KOHCYJIBTALMSMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa BEIYMCIUTEIbHBIX TEXHOJIOTHI U MOJICIIMPOBAaHUS B reo(hU3UKe U

onomareMaTHKe
Kypc: 4
KBaTuuKanus: Oakanasp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 8 (BeceHHul) - nuddhepeHunpoBaHHbIi 3a4eT

Pa3zpatGoTunk: M.A. Toncteix, A-p (pu3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
VYK-6 Criocoben ynpasnath cBouM BpemeHeM, |YK-6.1 Ompenensier npuoputerbl npodeccruoHanbHON
BBICTPAMBAaTh U PEAIN30BBIBATH TPACKTOPHUIO NEeSITEeIbHOCTA W CHOCOOBI €€ COBEpIICHCTBOBAaHUS Ha
CaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB OCHOBE CaMOOIICHKH

06p3,30BaHI/I$I B T€UCHME BCCH JKU3HU

OIIK-5 Criocoben yuactBoBarh B ipoBerieHnn  |OIIK-5.2 O6nagaer crmocoOHOCTEIO K OCBOCHHIO HOBBIX
(yHIaMEHTANBHBIX U MIPUKIATHBIX 3HaHWUU HAa OCHOBE M3YUYCHHS JMTEPATYPHl, HAYYHBIX CTaren
UCCIICAOBAHUM U pa3pabOTOK, CAMOCTOSTENBHO |1 APYTHMX HCTOUHHKOB

OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTU4eCKUe METOIbI UCCIICIOBAHINA U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4HO-HCCIIEI0BATEIbCKOM,
WU3MEPHUTENBHO-aHATUTHYECKOHN 1
TEXHOJOTHYECKOH armaparype)

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydeHus qUCIUIUIMHEI « BeraucnuTenpabie Gu3nKa U reo(r3nKay 00ydaronuics J0KeH:

3HAThb:

* crocoObl Pa3sHOCTHOM amNpOKCHMAIMU 10 MPOCTPAHCTBY M METO/bI MHTEIPHUPOBAHUS [0 BPEMEHU
MpUMEHSIEMbIE B 331a4ax reo(hu3nYecKod ruAPOJMHAMUKH;

* IIPOBOAMTH aHAJIU3 PA3HOCTHBIX CXEM;

* TI0CTAaHOBKY NpoOJIeM MareMaTn4ecKoro MOJAeIMPOBaHHUS;

* CBOICTBA U I'PaHMLIbI IPUMEHUMOCTH U3yYaeMbIX METO/IOB.

yMeTh:

*  CaMOCTOSITEIBHO ITOCTPOUTH PA3HOCTHYIO ANNPOKCHMALMIO MEPBOW MM BTOPOW IPOU3BOIHOM Ha
3aJaHHOM IIa0JI0HE ¢ 3aJJaHHOI TOYHOCTBIO;
* JCCIEN0BATh BBIYMCIUTEIbHYO YCTOMUMBOCTD AUCKPETHOH alllIPOKCUMALIUY.

BJIaJeTh:

* MaTeMaTUYeCKUM MOJEIMPOBAHHEM (H3MUECKHUX 3a/1a4;

* Hay4YHOHM KapTHHOHN MHpa;

* HaBBIKAMM IIOCTPOEHUS JUCKPETHOW alIpOKCUMALUU CUCTEM YPaBHEHUN B HaCTHBIX IPOM3BOIHBIX
rUnepOoINIeCcKOro THIIA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromMMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsTHs WIN B KOHLE 3aHATHUS 110 IPOUIEHHOM TEME.

4. [lepeyens THNOBLIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[lepeuens BompocoB ans cnauu audepeHInpoOBaHHOTO 3a4eTa B 8 cemecTpe:

Uro Takoe MOHOTOHHASI Pa3HOCTHAs CXeMa JJIsl ypaBHEHUS epeHoca’?

Kakoro nopsizka TO4HOCTH MOXKET OBITh TMHEHHAss MOHOTOHHASI Pa3HOCTHASI cxema?
Uro Takoe pasHOCTHAs cXeMa C yMEHbLIAIOIEHCs Bapranyei?

JlokanpHas KOHCEPBAaTHUBHOCTb.

MerTon KOHEYHBIX 00BEMOB — OTJIIMYHSI OT METO/Ia KOHEUHBIX pa3HOCTEN

CyTb nomynarpasxeBa METOZa Uil OTIMCAHUS aIBEKLIUU

[IpenmyiecTBa U HEMOCTATKH MOITYJIarpaHKeBa METOAA

AN i

Cxema HUHTCTPUPOBAHUS IO BPECMCHU MaI_IYHO




9. 3auem HyxeH puabTp AccenmHa IJisi CXEMbl MHTETPUPOBAHUS 1O BpeMeHHU «dexapaa»? Kakyro
OIMOKY OH BHOCHUT?

10. CyTp MeTOAa pacuiernieHus 110 (pU3nUecKUM NporeccaM, OrpaHUUEHUS] METOA.
11. Yro Takoe HeMUHEHHAs HEYyCTOMUYMBOCTD U KaK C Hel O0pOThCs.

12. Pa3peiBHBII MeTon [asiepkrHa — OTAMYXS OT METOZOB KOHEYHBIX Pa3HOCTEH, KOHEUHBIX 00HEMOB 1
«o0br1HOTO» MeToza ["anepkuna

13. Paznuunst MeXIy y370BOM M MOAOBOM peanu3alnusaMy pa3pbIBHOTO MeToa ["anepkuHa

Kpurepun oneHnBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Ouenka ommM4HO 9 Oa/ulOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M NPaBHIbHOE 000CHOBaHHE
NPUHSATHIX PEIICHUH.

Ouenka ommyHO 8§ OayuioB - BBICTaBIIIETCA CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHE 3HaHMs y4eOHOH NMPOrpaMMbl JUCLUUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBMIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEI0YETaMHU.

OtmeHka Xopo1o 7 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, ymMeeT NPUMEHSTh IOJy4YeHHbIC 3HAHHMS Ha NPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOCHOBBIBAET IOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABIISIETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OtreHka XOpoIo 5 6ayuIoB - BHICTABIISCTCS CTY/ICHTY, €CIIH OH B OCHOBHOM 3HAEeT MaTrepHall, IPaMOTHO
U 110 CYLIECTBY M3JIaraeT e€ro, yMeeT IPHMEHSTh MOJyYCHHBIC 3HAHHMS Ha MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWIl, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTWYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuaa, HO TIPU dTOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOM HpPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yHIOBIECTBOPUTENBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKarollemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEIOBAaTEIbHOCTH B W3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOM MporpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0ai - BBICTABISCTCS CTYACHTY, KOTOPbIH HE 3HAET OCHOBHOIO
coziepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuajbl, Onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mnpoBenenus anddepeHUIHpPOBaHHOTO 3adeTra OOydalolIecss MOTYT IOJb30BaThCS
NpOrpaMMOM JUCLHMIUIMHBI, a TakKXe CIPaBOYHOM JIUTEPATYPON, BBIYMCIUTEIBHOW TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

HuddepeHIMpOBaHHBIA 3a4eT MOXKET MPOBOAUTHCS MO WTOraM TEKYIIEH YCHEeBAEMOCTH U CHAYH
3aJIaHui, WK ITyTeM OpraHu3alM1 CIIELHAIBHOTO OIIPOca, IPOBOIUMOTIO B YCTHOH (hopme.



