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1. eau u 3342494 JHCHUILIHHBI:
Lleas Kypcea: ¢popMuUpOBaHUE Y ACUPAHTOB HABLIKOB 10 npoduiao «BeruucaurenpHas
MaTreMaTHKa», a TAKXKEe YHUBEPCAJIbHBLIX U NPO(eCCHOHAIBHBIX KOMIETEHIUH MO MPOBEICHUIO

Hay4HBIX HCCJ’[C}JOB&HHﬁ B obOnactu HaY4YHbIX HCCJ’ICH,OB&HI/IFI o COBPEMCHHBIM METOOAM B

MaTeMaTHYeCKO# C[JH?.HKE U MaTEMATUYECKOM MOAECIHMPOBAHHN.
K ocHOBHBIM 3agavdaM HU3YUCHHUA JUCHHUIIIIHHBI OTHOCATCA!

*  U3y4EeHHE  COBp

CMCHHBIX METOHL0B

Hcciaea0BaHuA

KJIACCHUYECKUX MOIenen

MareMaTu4yeckoi (GU3MuKU, B TOM YUCIIE METO/1a KOHEUHBIX JJIEMEHTOB,
*  OCMBICIEHUE poiH (PYHKIIMOHAIBHOIO aHAIN3a B UCCIEN0BAHUY ITUX MOJIENEN,
*  OBJIQJICHHE HABLIKAMU PELIEHHS KPAEBBIX M HAYalIbHO-KPAEBbIX 33/a4 C MCIIOIb30BAHUE
CcHeUaIM3upOBAaHHOIO nporpammuoro odecneuenus (I10).

2. Mecro QUCHHILIMHBI

B crpykrype OOIL

Jlucuurimea  OTHOCHTCS K BapuatuBHOM yacTu Onoka 1 «/lucuunimusl (Momgysm)».

B Tabmuue Ne

xommerennuii OIT BO.

| npuBeneHbl MNPEAIIECTBYIOMIHE M MOCIEAYIOMINE JUCLUIUIMHBI,
HanpasjieHHbIE Ha (POPMHUPOBAHHE KOMMETEHLMH AMCLMUILIMHBL B COOTBETCTBUH C MaTpHIei

[Iporpammuoe obecrieueHue
RiRIb l'lpOBﬁ‘-J_I,EHHH Hay'—le[X
ucciienoBanuit / CoBpeMeHHbIe
METO/AbI BBIYMCIIUTEILHOH
MaTeMaTHKK

Hlugp u [Tpeawectrytomue [Mocneayroniye AUCUUILIUHEL (TPYIIIb]
Ne i/ | HaumeHoBaHue
JUACLIUILIINHbBL JUCLIMIUIHH)
KOMIIETEHLIHU
YHHUBepcaibHble KOMIETEHIIHH
YK-1 MeToa0n0rus Hay4HbIX Hayunsle uccnepopanusl,
HCCIe10BaHHIL; HayuHo-uccnenoBarenbekas [paKkTHKA,

IlogroroBka K ciaue u cgada
rOCyIapCTBeHHOIO IK3aMeHa,
[pesncrarinenue HayqyHOTo J0K/Iaa 00
OCHOBHBIX pe3y/bTaTax [MoAroTOBIeHHOM
HAy4YHO-KBaTM(PUKALHOHHOH PabOThI
(nuccepranuu)

ObuenpodeccHoHAIbHbIE

KOMIICTCHLMH

OIIK-1

Heropus u dpunocodust Hayku
MeToaoorus HayuHbIX
HUCCIIe0BaHHI;

[Iporpammuoe obecrieueHue
JUISL IPOBEICHHS HAYUHbIX
uccienoBanuit / CoBpeMeHHbIe
METO/Ibl BIYUCITUTEIbHOR
MaTeMaTHKH

Hayuno-uccrenoparenbekas IpakTHKa,
Hayunsle uccnenosanusi,

IToaroToBka K cjaue u ciada
rOCY/IapCTBEHHOIO IK3aMeHa,
[NpencrasieHue HayyHOro J0KIaga 00
OCHOBHBIX pe3yJbTaTax MoAr0TOBIEHHON
HAy4YHO-KBaTM(PUKALHOHHOH PabOThI
(aucceprauun)

MCCIISI0BATEIbCKIN)

ITpodeccnonanbHble KOMOETEHIHH (B HpodeccHoHaIBHON

HACATCIIBHOCTH - HAYYHO-

ITK-1

Metoaonorus HayuHbIX
HCCe0BaHHIT;

Meroauka npenojiaBaHus
KOMIIBIOTEPHBIX
HH(OPMALIMOHHBIX HAYK B
BbICILIEH 1IKOIE;
[porpammuoe obecrneueHue
JUISL IPOBEICHHS HAYUHbIX
uccnenopanuit / CoBpeMeHHbIE
METO/Ibl BLIYUCIUTEIbHOR

MATEMAaTHKH

Hayuno-uccnenosarenbekas IpakTHka
Hayunsle ucciiennosanust
[pencrasieHue HayyHOro Jo0K1aga 00
OCHOBHBIX pe3y/IbTaTax MoJr0TOBIEHHON
Hay4YHO-KBAIM(DUKALIMOHHOM PabOThI
(nucceprauun)

[podeccHoHaNBHO-CIIELIHAIM3HPOBAHHbIC KOMISTEHIMH Clielau3auy




YK-1 — cnocoOHOCTE K KPUTHYECKOMY AaHAIU3y M OLEHKE COBPEMEHHBIX Hay4YHBIX
JOCTHKEHHI, TeHEPUPOBAHUIO HOBBIX MJEH MPH pPEeIIeHHH MCCIeI0BATENbCKUX U MPAKTHYECKUX
3aj1a4, B TOM YHMCJIe B MEXUCHUIUIMHAPHBIX 001acTIX;

OIIK-1 — crnocobHOCTh CaMOCTOSITENLHO OCYHIECTBIATE HAYYHO-UCCIIEI0BATENLCKYIO
JESATENbHOCTL B COOTBETCTBYIOLIEH npodeccHoHanbHOM o0nacTd ¢ HMCHOIb30BaHHEM
COBPEMEHHBIX METO/IOB UCCNEI0BAHUS U MH(OPMALIMOHHO-KOMMYHHKALIMOHHBIX TEXHOJIOTHH;

[IK-1 — cnocobHOCTE caMOCTOSATENBLHO TPOBOIUTEL HAYUHBIE UCCIIE0BaHUs B 00iacTu
BBIUUCIUTENLHON MAaTEMATUKH, IPUMEHSTh MMOJIYYEHHbIE PE3Y/ILTAThl B HAYYHBIX MCCIIEIOBAHUIX
U JPYrux o0sacTax.

3. TpEﬁOBalIHH K pe3yibTaraM 0CBOCHHH THCHHUILIHHBIL

[Tpouece u3yuenus AMCUUIIIUMHBL HAMPaBIeH Ha GOPMHUPOBAHUE CIIEAYIOIUX KOMITETEHIUHI:
VK-1, OIIK-1, TIK-1.

B pesynbrare ocBOeHUS AUCHUIUTMHEBL ACITUPAHT [10JIIKEH:

3HaTh TI0CTAHOBKM OCHOBHBIX 3aja4 MareMaTH4yeckod (U3uKH, yCIOBHS HX
Pa3peruMOCTH, COBPEMEHHBIE METO/Ibl UX PELICHHUS.

YMers HUCNONB30BaTh CHELUAIUZUPOBAHHOE IPOrpaMMHOE OOECHEeYeHHUEe MAMsl pPeLIeHUs
OCHOBHBIX 33Ja4 MaTreMaTHYeCKOH (DU3UKH, OLIEHHBATh KOPPEKTHOCTb U TOYHOCTDH MOTYYEHHBIX
pe3yJIbTaToB,

Biajers HaBbIKaMU NPUMEHEHHUS CHELHUATU3UPOBAHHOIO MPOrPAMMHOIO obecreueHus,
OPHUEHTHPOBAHHOTO HA MPUMEHEHUE METO/1a KoHEeYHbIX dieMeHTOB (FEA software).

4. O0beM JMCUHILIHHBI H BUbI Y4eOHOMH padoTbl

OO0was Tpya0eMKOCTb JUCHUILIMHBI COCTABIIAET 8 3aUETHBIX EIUHUILI,
Bun yuebnoii padbotsi Bcero CEMECTPbL
HaCOB 3 4

AyIHTOpHBIE 3aHATHS (BCEro) 120 60 60

B tom umncne: -

Jexyuu 40 20 20

Ipaxmuueckue zansmus (113) 48 24 24

Cemunapwr (C)

Jlabopamopnwvie pabomei (JIP) 32 16 16

CamocrosiTesqbHas pabora (Bcero) 168 84 84

Ob1mas Tpya0eMKOCTh yac 288 144 144
3a4. €. 8 4 4

5. Copepaxanue IHCHHILIMHBL
5.1. Coaepxanue pas3iej10B AHCHHILIHHbI

Ne | HaumenoBanue Conep:xanue pa3zjieiia

n/ | pasaena

n | AMCHHILIAHBI

| DyHKIUMOHAIBHBIN | |. ['mab0epTOBbI MPOCTPAHCTBA. Hopwma. CrkansipHoe

aHaIM3 npoussenenue. Jluneinsie popmsl, Teopema Pucca.

2. bununeiinsle dopmsel, Teopema Jlakca-Munbrpama. Jluneiinsie
OIEpaToOpbl:  OrPAHUYEHHBIC,  CAMOCONPSIKEHHBIC,  BIIOJHE
HEIpephIBHLIE.
3. 3amava Ha cOOCTBEHHBIE 3HAYEHUA. TeopemMa O MOJHOTE CUCTEMbI
COOCTBEHHBIX BEKTOPOB CaMOCOIPSHKEHHOTO BIIOJIHE
HENPEePLIBHOIO OIeparopa.




DILUIMIITHYECKUE
ypaBHEHHUS

1. Kpaessble 3agaun qsa ypasaenus [lyaccona. @usuueckuil cMbicn
kpaeBbix ycinoBuid. [IpocrpancrBa Cobosea. Teopembl BioKEHUS.
Cnabas mnocraHoBKa TpeTbeH KpaeBOH 3ajauu, TeopemMa o
CYLIECTBOBAHUHU U €IMHCTBEHHOCTH €€ PELIEHHS.

2. IlepBast u BTopast KpaeBble 3a/1a4H, YCJIOBHSI Pa3pelIuMOCTH 2-0i
KpaeBoH 3a1a4n.

3. Meton KOHEYHBIX JJIEMEHTOB. Kycouno-nuneiinas
annpokcumanus B npoctpaHcTBax Co0osieBa, OLIEHKH TOYHOCTH.
Jlemma Cea. O0oCHOBaHHE CXOAMMOCTH METOAA pPEHICHUA 3-ei
KpaeBOH 3agaun a1s ypaBHenus [lyacaoHa mo MeTojiy KOHEUHBIX
DIIEMEHTOB.

[Tapabonuueckue
YpaBHEHUs

1. Metoasl pelieHHs HauyajlbHO-KPACBBIX 3ajadu Ui YpaBHECHMs
reronposogHocty.  CunbHas u 0000mIEHHAss MOCTaHOBKU
HayaJlbHO KpaesoW 3amaun. TeopeMbl O CylEeCTBOBAHUH U
€MHCTBEHHOCTH PEILICHHUS.

2. HMccnenoBanue HavaabHO-KPAGBOM 3amadyd Ha oTpeske. Merop
KOHEe4YHBIX pazHocreil. Cxema Diinepa. YCTONUHBOCTD.

['unepbonnueckue
ypaBHEHHs "
3a7a4n Ha
coOCTBEHHbIE
3HAYCHHUS

1. ¥paBuenue xonebanuii ctpyHsl. [TocTanoBka HauanbHO-KpaeBoOi
sagaun. Metog @ypse. Meron lanambepa.

2. CoOctBennbie konebanusi meMOpanbl. CunbHast U 00001IeHHAs
MOCTAHOBKM 33J[ayl Ha COOCTBEHHBIC 3HAYEHUS OINEpaTopa
Jlanmaca. CaoiictBa CcOOCTBEHHBIX 3HAYEHMH W COOCTBEHHBIX
¢byuxuwmii. [Tepoe cobcTBeHHOE 3HAUEHHE KpyTa, NPSMOYTOJIbHHKA
U PaBHOCTOPOHHEro TpeyrosbHuka. @ynkiuu beccens nynesoro
nopsiika HysneBoro mnopsaka. Crapiime cOOCTBEHHBIE 3HAUEHHS
Kpyra, MpsAMOYrojbHHKAa ¥ PaBHOCTOPOHHETO TPEYrOIbHUKA.
Oyukiuu  beccensa.  [IpuOnwxenHoe  OTbICKAaHME — MIIQIIIMX
COOCTBEHHBIX 3HAYCHHI MO0 METO/1Y KOHEUHBIX YIEMEHTOB.

3. Beinyxkaenunbie konebanust memOpansl. CunbHas 1 000011eHHAas
MOCTAHOBKM  HA4aJbHO-KPAaeBOH  3aJauu  JUIi  ypaBHEHHA
konebanuit. Merog ®@ypre u Teopema CrexiioBa. BosOyxiaenue
KpyIioi meMOpans! munkoM. CBeIeHHe HauallbHO-KPACBOHW 3a/1auu
K HayaJILHOM 3a/1aue Ui CUCTEeMBI JIMHEeHHbIX MuQdepeHnanbHbIX
YpaBHEHHI MO METOAYy KOHEYHBIX JlieMeHTOB. MccnemnoBanue
HayaJbHOM 3ajauM [0 ABHOH cxema Dillepa HIM  MyTEM
passioykeHus no cobcTBeHHBIM PyHKIMAM (MeToa DPypbe).

5.2 Pa3zjeiibl JUCHHILIMH W BU/IbI 3aAHATHH

Ne HaumenoBanue pasjgena IMCHHINIHHBL Jleku. [Ipakr. u CPC Bcee-
n/n nao. ro 4ac.
3aH.
1 | OyHKUMOHAIBLHBIN aHAIN3 8 0 40 48
2 [DnaunTuyecKue ypaBHEHHs 12 40 44 96
3 |IlapabGonuyeckue ypaBHEHHS 4 8 36 48
4  |I'unepbonuueckue ypaBHEHMs U 3a/1a4d| 16 32 48 96
Ha cOOCTBEHHBIE 3HAUYEHUS
UTOI'O 40 80 168 288




6-7. JlaboparopHble U NPAKTHYECKHE 3aAHATUS

Ne i/n Ne pasnena Temaruka npakTHYECKHUX 3aHATUH TpynoeMKocThb
JTACLIATUIUHEI (uac.)
L. 2 Annpokcumanus  dyukuuii  no  MKD  Bo 10
FreeFem++
2 2 Pemienne  Tperhell  KpaeBoil  3amaud A 10

ypaBuenus Jlannaca Bo FreeFem++, cpaBuenue
TOYHOI'O H UPHGHH}KCHHOFO PCIICHHAA.

3 2 Pemenne kpaeBoil 3amaunm Ui ypaBHEHHSA 10
[lTyaccona, peanusauus KpaeBbIX  YCIOBUH
Hupuxie Bo FreeFem-++

4 2 HccnenoBanue (pU3HMUECKOro SIBICHUA, MOJENIbIO 10
KOTOpPOrO  #BJISIETCS  KpaeBas  3ajada s
ypaBueHnus Ilyaccona

5 3 HauanbHo-kpaeBas 3aja4a Uist ypaBHEHHs 8
TeronpoBoaHoCcTH BO FreeFem-++

6 + Konebanue crpyHnsl, cpaBHeHue MeTo10B Pypbe 7
u JlanamOepa

7 + [Tepsble cOOCTBEHHBIE 3HAYEHHS MEMOpAHBI 7

8 + Crapiune coOCTBEHHbIE 3HAUEHUS KPYTIIOi 6
MeMOpaHbl

9 -t Brinyxennsie konebanus Kpyrioi memOpaHsl, 6
meroa Dypee

10 4 BomyxkaeHnblie kosebanus Kpyrinoil memOpaHsl, 6

MeTo Dilnepa

8. Ma‘repuam.no-’rexnnqecxoe obecneyeHre AMCHMUILIMHBI:

Mynbrumenuiinass  yueOHas  ayiuTopus AN [POBEACHMS  JIEKLMOHHBIX  3aHATHIL.
KoMmmeioTepHble (qucrieiiHbie) Ki1accel € JOCTynoM K ceth HMHTepHET u  DIEKTpPOHHO-
00pa30BaTesIbHON cpefle YHUBEPCHTETA /I BLINOJIHEHUS 00y4aroluMuUcs 1adopaTopHeIx pabot
N0 JUCLMIUIMHE, IS IPOBeieHUs 00y4atoNIUMHUCS CaMOCTOATENILHON paboThl B KOMIIBIOTEPHOTO
TECTUPOBaHUS 00YHatOUIMXCS (MPU HEOOXOUMOCTH).

9. Uudopmanuonnoe odecneyenue JUCHHILIHHbI.
a.) mporpaMmmHoe obecreueHue:

OC Linux, oducueii naker LibreOffice (nmuuensus MPL-2.0), 10 ans npocmorpa pdf
(manpumep, evince (suuensus GPL-2+ CC-BY-SA-3.0)), GNU Midnight Commander (JInuensus
GNU GPL 3), penakropet emacs (quuensus GPL) wnu vi (nmunensuss BSD), FreeFem++
(Jlunensus LGPL-2.1), TeXLive (Jluuensuss GPL-2 LPPL-1.3¢ TeX), Sagemath (JIunenzus
GPLv3).

b.) ba3el nanHBIX, HHYOPMALIMOHHO-CIIPABOYHBIE U TOMCKOBBIE CHCTEMBI
«  TYUC http://esystem.pfur.ru
» Capr onbmorexku PY/IH http:/lib.rudn.ru/
«  Dnexkrponnas 6ubnuorexa PI'b http://www.rsl.ru/
«  OOwmepoccuiickuii MmareMaTiueckuil nopran mathnet.ru
«  NIST Ludposast snimkioneaus mareMarnueckux Gynkuui (https://dlmf.nist.gov)




¢.) ObnauHble CEPBUCHI:

CoCalc (https://cocalc.com) - BeO-miatrdopma aist 00Ta4HBIX BEIYUCIECHUI U yIpaBiaeHUs
KypcaMu I8 BBIYMCIMTENIBHON MAaTeMaTHKH, SBJISETCS 4acTbl0 INpoekTa Sage,
MOANEPKUBAET peaakTupoBaHue pabounx nucros Sage, fokymentoB LaTeX u 610kHOTOB
Jupyter, OTKpbIBaeT AOCTYM K dKcrepuMenTaM B koHcoau Linux (Ubuntu 18.04.2 LTS).
ShareLaTeX (https:/ru.sharelatex.com) - ounnaiin penakrop LaTeX, ne tpelbyer
YCTaHOBKH, MOJIEPKHUBAET COBMECTHYIO paboTy B peabHOM BPEMEHH.

10. YyeOno-Meroauuyeckoe odecneyenye JUCHHILINHLL:

a) OCHOBHAs JIUTEpaTypa

L.

Kanutkun, H.H. Yucnennusie metonst / H.H. Kanutkun ; nox pen. A.A. Camapckoro. -
Mockea : Hayxa, 1978. - 512 c. : un. ; To xe [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=456957

[Tumenos, B.I. Yucnennsie Metoasl : yueOunoe mocodue : B 2 u. / B.I. ITumenos, A.B.
Jloxxnukos ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoit ®enepanuu, Ypaabckui
(enepanbubiil yauBepcuter um. nepsoro llpesunenta Poccun b. H. Enbumua, FO.A.
Menenuosa. - Exarepun0ypr : U3narensctBo Ypansckoro yHusepcurera, 2014. - Y. 2. -
107 c¢. : wun., tabm, cxem. - bubmuorp. B ku. - ISBN 978-5-7996-1342-6 ; To xe
[Dnexrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=275819,
http://biblioclub.ru/index.php?page=book&id=275819

VYpapuenuss maremarudeckoit ¢usuku [Texcr] : YuebHoe mnocobue 1151 CTYAEHTOB-
unoctpanues / JI.B. buryaa, H.B. Mapkosa. - M. : U3a-Bo PY/IH, 2019. - 90 c. : uu. -
ISBN 978-5-209-09372-5 : 69.20.

[Tpumepnl ¥ 3agauM MO ypaBHEHHAM MareMaTHueckon (u3uku [TexcT/21eKTpOHHbBIH
pecypce] : Yuebno-meronnueckoe nocobue / A.B. Kpacnocnobozaues. - DiaeKTpOHHbIE
TekcToBbie faHHbie. - M. : U3a-so PYJIH, 2019. - 88 c¢. - ISBN 978-5-209-09172-1 :
67.23.

Edpemos, 0. C. Metosbsl mareMaTHYeCKOl (PU3UKH B IIAKETE CHUMBOJIBHOM MaTeMaTUKH
maple : yueOHoe nocobue mis akagemudeckoro Oakanaspuara / FO. C. Edpemon, M. 1.
[lerponaBnoBckuil. — 2-e u3a., ucnp. U gon. — Mocksa : UsparensctBo Opaiit, 2018.
— 300 c. — (bakanasp. Axanemuueckuii kypc). — ISBN 978-5-534-05278-7. — Texker :
snexrponnbiii // IBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/415876

ﬁ) AJONOJIHUTE/IbLHAA JIHTeparypa

L.

Jlexunu no gynkumonanbHomy ananusy [Texcr] / @. Pucc, CexedansBu - Hanp bena;
[Tep. ¢ ¢panu. J.A.Bacunbkosa; Ilox pen. C.B.®omuna; Pen. C.A.TenskoBckuil. - 2-¢
u3n., nepepad. u gomn. - M. : Mup, 1979. - 587 c. : un. - 2.70. [ET 50].

ApcenbeB  A.A. Jlekiuun 1no  (QYHKIMOHAJBHOMY aHaaW3y IS HAYMHAIOUIUX
cHenualucToB no maremaruueckoi ¢usuke. M3n. 2-e, menp. u gon. M., 2009, 2011.
http://window.edu.ru/resource/036/68036/files/arsen.pdf

Kpaesbie 3amaun maremaruueckod ¢usuku [Texcr]| : VYuebuoe mnocobue / O.A.
Jlageixenckas. - M. : Hayka, 1973. - 407 c. : un. - 0.84. [ET 8]

VYpaBuenusi matrematudeckoit pusuku [Texcr] : Yuebnoe nocodue aisi yHUBEPCHTETOB /
A H. Tuxonos, A.A. Camapckuil. - 6-¢ u3f., ucnpas. u jgon. - M. : Uzg-so MI'Y, 1999. -
798 c. : mwin - ISBN 5-211-04138-0 : 70.00. [ET 2]. To xe [DnexkrponHsiil pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=468275

Jlexiuu no maremaruueckod usuke [Texcr]| : Yuebuuk no ¢usuxe / A.I. CBemtHUKOB,
A H. boromo6os, B.B. Kpasuos; A.I'Ceemnukos, A.H.boronato6os, B.B.Kpasiios. - M. :
Wzn-Bo MI'Y, 1993. - 352 c. : . - ISBN 5-211-02073-1 : 17.00. [ET 1]

Merton koneunsix smemeHToB [Teker] / XK. lexny; Ilep. ¢ ppanu. b.M.Ksacosa; Iloxa pex.
H.H.fuenko. - M. : Mup, 1976. - 95 c. - 0.28. [ET 2]

Kyxkos M. 0., Illupsesa E. B. Mcnonb3oBaHue nakera KOHEUHbIX d1eMeHTOB FreeFem++



JUId 3a7ia4 FUAPOJIUHAMUKH, iekTpodopesa u duonoruu. — Pocros-na-llony : FOxubii
(enepanbubiil yausepcuret, 2008. — 256 c. https://elibrary.ru/item.asp?1d=20414219

8. Hecht F. Freefem++ / Laboratoire Jacques-Louis Lions, Universite Pierre et Marie Curie.
— 3-e u3n. — Paris, 2018. — URL: www.freefem.org.

9. Tyxdarynnun, b. A. UnciieHHble METO/bl pacyeTa CTPOUTENbHBIX KOHCTPYKIui. Metoz
KOHEYHBIX 2JIEMEHTOB : yueOHoe mocobue U1 akajemuueckoro Oaxamaspuara / b. A.
Tyxdarymun. — 2-e usf., ucnp. u gon. — Mocksa : U3narensctso FOpaiit, 2019. —
157 ¢. — (baxanaep. Akagemnueckuit kypc). — ISBN 978-5-534-08899-1. — Texer :
smextponHstit // DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/442338

11. MeTtonuyeckue yKa3zanus /1Jisi 00y4a0UIUXCS 110 0CBOCHHUIO ANCHHUILIHHBL.

[TepBasi Tema «@yHKUUMOHANLHBIM aHAIU3» COLEPIKHUT psj DIYOOKHX TEOPETHYECKUX
MOIOKEHUH, NTPAKTHYECKOE OCBOEHHE KOTOPLIX OyAET MPOMCXOUTH BO BPEMsS M3Y4YEHHS BCETO
Kypca. B JeKUMOHHOM H3JI0KEHMM BOIPOCHI MEPBOM TeMbl OYAyT BIUICTEHbI B M3IIOKEHHE
METOIOB pelieHus 3ajaad maremarudeckoil ¢usuku. Ilocne Boimonnenus nadoparopHsix pabot
00y4alomMCsT PEKOMEHYETCSl BEPHYThCSI BHOBbL K JIEKLIMOHHOMY MaTepHaly M B3IISHYTb Ha
OCHOBHBIE TEOpeMbl (PYHKIMOHAJIBLHOIO aHAINM3a, OTBIEKLIMCH OT KOHKpPEeTHbIX 3amau.  Jlus
Oosnee r1yOOKOr0 CHCTEMAaTHYECKOTO OCBOEHHS TEMbl PEKOMEHYeTCsl OOpaTHTLCS K JICKLIHSAM
KJIACCUKOB (DYHKIIMOHAJBLHOTO aHaiu3a — BeHrepckux marematukoB @. Pucca u b. C.-Hans,
OJHOMY M3 KOTOPBIX MPUHAMJIEKHUT 3aMETHAs 4acTh U3/laraeMoro Marepuasia. J{onoaHUTEIbHbIH
Matepuanbl, KOTOpbIH 0e3ycioBHO OyIeT noneseH B NpoeCCHOHAIBHOM AeATEeNbHOCTH Oy y X
CIIELMAJIMCTOB B OOJIACTH MAaTeMaTM4E€CKOr0 MOJICJIUPOBAHUS, MOKHO HAWTH B JIEKHMSAX ALA.
ApcenbeBa. YCBOEGHHE TEMbl OLIGHMBAETCS 10 OTBETAM HAa TEOPETHMYECKHUE BOIPOCHI HA JIBYX
KOJIJIOKBUYMaX M DK3aMEHe.

Bropas Tema «DumMNOTHYECKHE YpaBHEHUS» IIOCBAILEHA MEPBOH OCHOBHOH MOJEIH
MareMmaruveckoit (usuku — KpaeBod 3amaun uig ypasHeHus Ilyaccona. OOyuaromumcs
ciegyer oOpaTuTh BHUMAHHE HA TO, YTO ITa MOJAEJb HCIOIL3YETCS B PA3/IMYHBIX IPEIMETHBIX
obnacTax (npuHUMI yHHBepcalnbHOCTH Mojeneit). Tpetbs Tema «Ilapabonuueckoe ypaBHeHHE»
Oyer HU3/I0KEHAa OYEHb KOPOTKO C TeM, 4YTOObBl OCBOOOAMTH MECTO ISl UYETBEPTOM
«'unepbonuueckue ypaBHEHUS M 3a7add Ha COOCTBEHHBIC 3HauYeHUsA». Takoi BbIOOP CBA3AH C
TEM, 4YTO OOBSCHUTH POJIb 33]a4d HAa COOCTBEHHbIC 3HAYEHMS B METOJAX PEUICHHsS ITUX 3a/a4
[IpoLIE Ha MPUMEpPE 3a1auy 0 COOCTBEHHBIX KO/IeOaHUX.

[MpuHIMnUanbHBIM OTIMYAEM JTOTO Kypca OT KJIACCHMYECKOr0 Kypca MaTeMaTH4YeCKOH
bu3nku SBISETCS CUCTEMATUYECKOE MCIONIB30BaHHE METO/a KOHEUHBIX DJIEMEHTOB, B TO BpeMs
KaK B KJIACCHYECKHMX Kypcax NpeaaraloT UCIOIb30BaTh pa3/ie/ieHue NEPEMEHHBIX, Pa3okKeHUs
B Psii U MHTErpajbHble ypaBHeHUS. MeToj KOHEUHBIX AJIEMEHTOB MO3BOJSET CYIIECTBEHHO
pacHIMpUTh KJIAacC 3ajady, pelIeHue KOTOphIX oOydaromuecs MOTYT JIOBECTH /10 KOHIA,
[IPEICTAaBUB HA BBIXOJIE peLICHUE HE B BUJIe HOpMYI1, HO B BHJIE JIETKO YHTAEMbIX Irpa)MKOB.

Heorbemiiemoii yacTbio 0CBOEHUS TeM 2-4 ABJISIETCS BLINOIHEHUE J1abopaTOpHbIX padoT B
cpeae FreeFem++. OOyuwarommmes cienyer oOpamare ocoboe BHUMaHHE Ha TO, Kak
a0CTpakTHbIE KOHCTPYKLUHHU BILIETAIOTCH B CHHTakcuc s3bika FreeFem++. JlaGoparopubie
paboTbl MOKHO BBINOJIHATE B AMCIUIEHHBIX Kkiaccax PYIH, rae yxe ycTaHOBIEHO M HACTPOEHO
BCE HEOOXOIMMOE MpOorpaMMHOE oOOecrnedyeHue, WM JOMa, YCTAHOBHUB CaMOCTOSTEILHO
FreeFem++ (noaaep:xuBaloTCs BCE MONYISIPHBIE OECKTOMHBIE ONepaloHHble cuctemsl). [Ipu
BO3HUKHOBEHHMH BOIPOCOB CIEAYET mnpexkiae Bcero obpamarbes k nocodbuto XKykos M. 10. u
[HIupsesa E. B., zarem k BecbMa noapoOHoit nokymentauuu no FreeFem++, nanucannoi
Omwrom. OTYET O BBLINOIHEHHON 1a00paToOpHOil paboTe BLIIOIHAETCS B M3/1aTENILCKOM CHCTEME
TeX.

VYceBoenue teM 2, 4 OLEHMBAETCS HA JABYX KOJUIOKBHyMax 1o teme | u 2 u temam 1 u 4
COOTBETCTBEHHO, a TAaKK€ [0 BBINOIHEHHIO 11a0OPaTOPHBIX pPabOT. YcBOEHHE TeMbl 3
OLIEHUBAETCA I[10 BBLINOJHEHUIO JIaDOpaTOpHON PadOTHL. DK3aMEH COAEPIKUT TEOpeTUUECKHe
BOIIPOCEHI 110 BCEM TEMaM.



12. @oH/ OLEHOYHBIX CPeICTB /LISl IPOBeIeHUs IPOMEKYTOYHOM aTTecTalHu
00y4arouuxcest no AUCUMILIHHE (MO1YJ1I0).

@®OC no AUCUMIIIMHE NPEACTaBIeH B IIPUIOKEHUH K JAHHOI ITporpamMme.

[Iporpamma cocrasinena B coorBercTBrH ¢ TpeboBanusmu OC BO PY]IH.

Pa3paborunku:

J0LEeHT Kadeapsl NPUKIaAHOM HHOPMATHKN s
U TEOPUH BEPOATHOCTEH, 1.¢.-M.H. M.J1. Mansix

JlupekTop Hanpas/ieHUs
3aBeayomuii kadeapoii
TIPUKIAIHON MH(MDOPMATHKU U TEOPUM BEPOSITHOCTEH,

A.T.H., pod. K.E. Camyiinos
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Kadgpeopa npuknaonoit unghopmamuxu u meopuu eeposamuocmeit

OOHA ONEHOYHbBIX CPEACTB

1O YYEBHOM JUCHUIIJIMHE

BeraucnurenbHas MaTeMaTHKa

(ilal]MCIlOBﬂ!II‘IC THCHHIIHHEL)

02.06.01 — KommnbioTepHbie 1 HHGOPMAITMOHHBIE HAYKH

(KD ¥ HAMMEHOBAHME HanmpasIcHHA MOATOTOBKH)

BoraucnaureabHas MareMaTHKa

(HaUMEHOBaHHE Hpﬂfbiiﬂﬂ MOAFOTOBKH)

HCCJ’I@HOB&TBHB. [IpenogaBarenb-UCCIEA0BATED.

Kpanmudukanud (cTenens) BRINYCKHHEA




HacnopT (l)Ol'[,[lﬂ OHEHOYHBIX CPEJACTB M0 JTUCHHILIJIHHE BeruncnureapHas MaTeéMaTUKa

HABAHHE

Hanpasnenue: 02.06.01 KomneroTepHbie U nHGOOpMaMOHHbIE HayKd, [Ipoduis: « BeraucanurenbHas MaTeMaTHKA

wiithp HAABAHNE
Kon Konrpoanpyemsiii Konrponupyemas DOChLI Bajnbl
KOHTP. | pasiel AHCUHILTHHEL TeMa [AHCHHILTHHBI (popmbi KoHTpO.Is ypoBHs ocBoenusi OOIT) pasjena
KoMIe-
TeHIHNn Aynuropunas pabora |Camocrosreibnas padora
Han Iee Beinoumn | Konnokuymsl (Odopmaien |13 IK3aMeH
Hacrd enne JIP ne JIP
VK-1, @yHKLUHOHAIBHbIHA unsbeproea npocrpaHcTBa U aHHeHbIE GOPMBI 0 5 0 0 10 48
OIIK-1, |ananu3 o
Jluneiinble oneparopsl 0 5 0 0
IK-1
DiumnTu4yeckue MeTo/ KOHEUHBIX IEMEHTOB 4 5 1 0
ABHEHHS
P Tperbs kpaeas 3anaua ans ypasuenus [lyaccona 4 1 1
IMepBas 1 Bropas kpaeBas 3ajaqa juia ypaBHenus [lyaccona |8 2 2
[Mapabonuyeckue HauaneHo-kpaeBas 3aj1a4a JUist ypaBHEHHs 0 0 0 2 10 52
ypaBHeHuUs TEILIONPOBOIHOCTH Ha OTPE3KE
HauanbHo-kpaepas 3aj1a4a /Ui ypaBHEHHUS 4 1 0
TEIIONPOBOAHOCTH B IIPOU3BOILHON JByMEpHOIt obnacTy
Tunepbonuueckue Konebanus crpyns! 4 5 2 2
ABHEHMS M 331241
yP A CobcrBeHHble kojaedaHus MeMOpaHbI 8 2 2
Ha COOCTBEHHbIC
3HAYCHUS BeiHyskieHHbIe kole0aHus MeMOpaHbl 8 2 1
Hroro: 40 20 10 10 20 100




[Ipoiecc u3yueHus QUCHHUILUIMHBI HAIPpaBieH Ha (OPMHUPOBAHHE CIEIYIOIIHX KOMIECTEHIIUH VK-1, OIIK-1, TTK-1
(e coomeemcmeuu ¢ OC BO PVIH)

YK-1 — cnocobHOCTh K KPUTHUECKOMY aHAIM3y M OLEHKE COBPEMEHHBIX HAy4HbIX AOCTHIKCHMI, I'€HEPUPOBAHMIO HOBBIX HJEH NpH pELICHUH
UCCIIEI0BATE/IbCKUX U MPAKTUYECKUX 3a/1a4, B TOM YHMCIIE B MEKIUCIUILUIMHAPHBIX 001acTaX;

OIIK-1 — cnocoOHOCTL CaMOCTOSITENBLHO OCYIIECTBIATh HAYYHO-UCCIIEA0BATE/ILCKYIO JEATEILHOCTh B COOTBETCTBYIOIIEH NpodeccuoHaaIbHOM
0051aCTH € UCTIONL30BAHUEM COBPEMEHHBIX METO/I0B UCCIE0BAHUS U HH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIH;

[IK-1 — nocoOHOCTb caMOCTOSATENbHO NPOBOAUTH HAay4yHBIE HCCIIENOBAHHMsA B 001aCTH BBIYMCIAMTENbHOM MaTEMATUKH, HNPUMEHATH IOIyYEHHbBIE
pe3yabTaThl B HAYYHBIX UCCIISI0BAHUAX U JAPYTHX 00IacTsX



IIpuMepHbINA NepevYeHb OLEHOYHBIX CPEACTB

HaumenoBanu ‘ -~ B ) IIpeacraBienue
n/ ) Kpartkas xapakrepucTuka oLeHOYHOI0
€ OLIEeHOYHOI'0 OLIEHOYHOr0
n N cpeacTBa .
cpeiacTBa cpeacrTBa B onjie
Ayoumopnan paboma
1 | Jlaboparopuass | CucreMa NpakTHYECKHX 3aJaHuil, HarpaBieHHbIX | Donj
pabora Ha (OPMUpPOBaHME MPAKTUYECKUX HABBLIKOB Y | MPAKTHYECKHX
o0Oy4arommxcs 3a0aHUH
2 | Komnoksuym CpenctBo  KOHTposisi — ycBoeHusi  yuyeOHoro | Bompocsl 1o
marepuana TEeMbl, pasjiena WIM  pa3leloB | TeMam/pasjenam
JUCLMIUIMHBL, OPraHU30BaHHOE KaK yuyeOHOE | JIUCIMUILTHHBI
3aHsTHE B BUJE colOece0BaHus MPernoaaBaress ¢
00y4aroImuMHCs.
JK3aMeH Onenka pabotsl crygeHra B TeueHue cemecrtpa | [Ipumepsi
(roma, Bcero cpoka oOyue€HMS W Ip.) U MPU3BAH | 3aJaHUN/BONPOCOB,
BBISIBUTH YPOBEHB, HPOYHOCTH U | npumep
CUCTEMaTH4YHOCTh MOJTyYEHHBIX UM | DK3aMEHALHOHHOIO
TEOPETHMYECKUX M  MPAKTUYECKUX  3HAHUM, | Ounera
OpuoOpeTeHsl  HaBLIKOB  CAMOCTOATENLHON
paboThl, pa3BUTUS TBOPYECKOTO MBIIUICHUS,
YMEHHE CUHTE3UpPOBATH IMOJYYEHHBIE 3HAHUS U
MPUMEHSATh UX B PEIICHUHU NPAKTUYECKUX 3a/1a4.
Camocmoamensvnan paboma
1 | IlogroroBka @opma MOpPOBEPKHM  KadecTBa  BbinoaHeHus | Doy
OTHETOB MO oOyvaromumMucs  JadoparopHbix  palOT B | NPAKTHYECKUX
pesynbTaram COOTBETCTBUH C YTBEPKACHHON IPOrpaMMOil. 3aJlaHuil B paMKax
BBITIOJIHEHUS naboparopHoro
nabopaTropHbIX HpaKTHKyMa o
pabot JTUCLIUIUINHE
2 | Beionuenue Paznuualor 3agauu ¥ 3aaHud; Kommexr
JIOMAIITHUX a) PENpPOAYKTUBHOIO YPOBHS, | pa3HOYpPOBHEBBIX
3a/laHuil MO3BOJIAIOLINE OLEHHMBATh M JMArHOCTHPOBAThL | 3a]a4 U 3aJaHul

3HaHue (axTuueckoro marepuana (0a3oBble
MOHSATHS, aJTOPUTMbI, (DaKThI) W yMEHHUE
MPaBUIILHO MCIIOJIB30BATh CHelHaIbHbIC
TEPMHHBI M TIOHATHS, Yy3HaBaHue OOBLEKTOB
M3Y4YEHUS B paMKax OIIPEIEeNEHHOro pasjena
AUCLUILTUHBL;

0) PEKOHCTPYKTHUBHOTO YPOBHS,
MO3BOJISIFOIIME OLIEHUBATh U JHUATHOCTHPOBATH
YMEHHUS  CUHTE3MpOBATH,  AHAIU3UPOBATH,

0000mars (akTHYeCKHH U TEOPEeTHUECKHH
Mmarepuain ¢ (opMyIMpoBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHHEM HPUYHHHO-
CIIeACTBEHHBIX CBA3EH;

B) TBOPYECKOTO YPOBHS, HNO3BOJISIOIINE
OLEHMBAaTh ¥  JIMATHOCTHUPOBATH  YMECHHS,
UHTErpUpPOBaTh 3HAHMS pas3aU4HbIX o0nacTei,
ApryMEHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHUSL.




Ba/uibHO-peITUHIOBAsA CUCTEMA OLIEHKH YPOBHSA 3HAHUM

CpoaHasi onieHOYHAs TA0IMIA JTUCHMILTIHHBI

Konrpoaup Konrtponupyemasn DOChi akzame | Baansl
yeMblii TeMa JHCHHIIMHDI (opMBbI KOHTPOJIA YPOBHS OCBOEHHS H pa3jena
pasaen 0oI11)
sl Ayauropnast padora | CamMocTosiTe/lb-

ILIHHBI
nasi padora
Boinonnen |Kosutok |Odopm |13
ue JIP UyMBI |JieHHe
JIP
@yukuuonal | I'uinsbeprosa npocrpaHcTsa 1 0 5 0 0 10 48
bHBL aHanu3 | 1MHeHHble (POpPMbI
JIuHelinble ONEpaTophbl 5 0

Onnunruuec | MeTos KOHEUHbIX YIEMEHTOB 5 1 0

e Tperbst kpaeBas 3ajga4a s 1 1

YpaBHEHUs P P e

ypaeuenus [1yaccona
Iepeas 1 Bropas kpaesas 3a1a4a 8 2 2
Juis ypasHenus Ilyaccona

[Mapabonuye |HauanbHo-kpaepas 3anada Juis 0 0 0 2 10 52

CKHE YPaBHCHHA TCILIIOIIPOBOAHOCTH HA

YpaBHEHHs | OTpE3Ke

HavansbHo-kpaesas 3aja4a Juis 4 1 0
YpaBHCHHA TCILIONPOBOAHOCTH B
HPOM3BOJILHOM BYMEPHOI obnactu

Iunepbomuy | Konebanust cTpyHsl 4 5 2 2

seae CobcrBennbie konchanus | 8 2 2

YpaBHEHHSA H

MeMOpaHbl

3a1a4d Ha

cobcrBennbl | BoiHyxKaeHHbIC KonebaHus | 8 2 1

e 3HaucHMsT | MeMOpaHbl

Hroro: 40 20 10 10 20 100
Tabauua coorBercrBug 0a/1JI0B U OLIEHOK
Bannsr BPC Tpaguumonnsie oneHku PO Ouenku ECTS
95 - 100 5 A
86 - 94 B
69 - 85 + G
61 - 68 3 D
51 -60 E
31-50 2 FX
0-30 F
51-100 3auer Passed
IIpasuna npumenenus bPC
1. Pasmen (tema) yueOHOM AUCUMIUIMHBI CUMUTAKOTCS  OCBOCHHBIMM, €CJIH

oOywarommuiics HaOpan Oomee 50 % oT BO3MOXKHOTO uucia OalIOB MO ITOMY
paszeny (Teme).




0.

OO6yuaronuiics He MOXKeT ObITh aTTECTOBAH 10 JAUCHUILUINHE, €CIIM OH HE OCBOMIJI
BCC TEMBI M pa3Zeibl AUCLMIUIMHBI, YKa3aHHbIC B CBOJHOW OLCHOYHOH Tadmuie
JUCLUILINHBIL.

[To pemenuto mnperogaBarenst M € comlacus OOYHYarOLIErocsi, HE OCBOMBILIUX
OTAENBbHBIC pasienbl (TeMbl) H3ydaeMOW [UCHHIUIMHBI, B TeYeHHE Y4eOHOTro
CEeMECTpa MOTYT ObITh IOBTOPHO IPOBEIACHBI MEPONPHUSTHS TEKYIEro KOHTPOJIS
yCIEBAGMOCTH WJIM BbIJAHBI JAOMOJHUTENbHBIC YUEOHbBIC 3aJaHUSL 110 3TUM TeMaM
unu paszgenam. IIpu sToM oOyuaromumces 3a JaHHYH padoTy 3acHMTBIBACTCS
MUHUMAJIBHO BO3MOXHBIM moJokuTeNbHbIN Oamn (51 % OoT MakcuManabHOTO
Oasura).

[Tpu BeIMONHEHMHM OOYYAIOMMMCS JIOMOMHUTENBHBIX YYEeOHBIX 3aJaHUN WM
MOBTOPHOTO TMPOXOXKACHUSI MEPONPUATUN TEKYIIEro KOHTPOJS MOJIyHYEeHHbIE UM
Oasnpl 3aCYMTHIBAIOTCS 32 KOHKPETHBIE TeMbl. MIToroas cymma 0ajijioB HE MOXKET
MPEBBIIATh MAaKCHMAJIbHOTO KOJIMYECTBA 0asyioB, YCTAHOBJICHHOTO MO JaHHBIM
temam. [lo pemenuio mpenogaBarenst MNpeablAyLIHe Oalibl, MOJIYUYCHHBIC
00y4aromuMces 1o y4eOHbBIM 33/IaHUSIM, MOT'YT ObITh aHHYJIMPOBAHBI.

['padux mpoBeneHHss MEPONPHIATHH  TEKYIIEr0 KOHTPOJS  yCIIEBAEMOCTH
(opMupyeTCst B COOTBETCTBMM C KaJCHAAPHBIM IUIaHOM Kypca. OOyuaromuecs
00s13aHBI CAABaTh BCE 3a/1aHUSI B CPOKH, YCTAHOBJICHHBIC MIPEIIO/IaBaTeNIeM.

Bpemsa, kotopoe orBOAMTCA O0O0Yy4YarOHIEMyCs Ha BBINOJHEHUE MEPONPUATHI
TEKyILEero KOHTPOJIS YCIIEBaeMOCTH, YCTaHaBiIuBaeTcs mnpenogasarenem. llo
3aBEpIICHUE OTBEJCHHOTO BpPEMEHH OOydJaromuiicss [OOMKeH caath pabory
MPenoAaBaTesito, BHE 3aBUCUMOCTH OT TOTO, 3aBEpIICHA OHA WM HET.
Hcnonb30oBaHne UCTOUHUKOB (B TOM HYHCJIE KOHCIICKTOB JICKIMIT M TabOPaTOPHBIX
paboT) BO BpeMs BBINOJTHEHUS KOHTPOJIBHBIX MEPOINPHATHNH BO3MOKHO TOIBKO C
paspelleHus npenoaaBares.

Otcpouka B MPOXOKICHUU MEPONPHUATHI TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH
CUMTACTCSl YBAXKHUTEIbHOM TOJNBKO B ciaydae OO0ne3HHM oOOydaromerocs, 4To
MOJTBEPKIACTCA HATUYMEM Y HEr0 MEJULMHCKONW CIPABKH, 3aBEPEHHON KPYIIIOi
neyarpl0 B nonukiauHuke Ne 25, npenocraBisieMOU NMPEnojaBareliio HE MO3HEE
JBYX HEZEIb M0CIe BBI3JOPOBICHUA. B 3TOM ciyuyae BBIIOJIHEHUE KOHTPOJIBHBIX
MEpPONPUATHI OCYLIECTBIIACTCS TOCTE BBI3JIOPOBICHUS OOYYalOIIErocss B CPOK,
Ha3HA4YeHHBIH  @penojasBareaeM. B NpPOTHBHOM  ciydae,  OTCYTCTBHE
o0yy4aromnierocsi Ha KOHTPOJILHOM MEPOTPUSTHH IIPHU3HACTCS HE YBAKHUTEITHHBIM.
OOyuaromuiics JOMYCKaeTcss K MTOrOBOMY KOHTPOJIFO 3HAHUW C  JHOOBIM
KOJIMYECTBOM 0aisioB, HAOpaHHBIX B CEMECTPE.

10.Ecin B mrTore 3a ceMecTp acnUpaHT mnojaydun meHee 51 Oamna, TO acnupaHTy

pa3pemiaercs n000op HeoOxomumoro (mo 51) konmuyecTtBa OamnoB  myTeM
MOBTOPHOTO  OAHOPA30BOTO  BBIIOMHEHHUS TMPEIYCMOTPEHHBIX KOHTPOIbHBIX
MEpOTPHATUIH, TPH HSTOM [0 YCMOTPEHHIO TMPENojgaBaTesss aHHYIUPYIOTCS
COOTBETCTBYIOIIME NpeAbIAyIINe pe3ynbTarbl. JIMKBUaamus 3a10/DKEHHOCTEH
MPOBOAUTCS B TEPHOJ TEOPETUHECKOr0 OOydYeHHsS] B CPOKM MO COIVIACOBAHUIO C
JeKaHATOM.



Kpurepuu oieHKH 10 JUCHUILIMHE

95-100 6annos:

86- 94

MOJTHOE U CBOCBPEMEHHOE BBITIOJTHEHNE Ha BBICOKOM YPOBHE Tab0OpaTOpHBIX paboT
¢ opopMIeHHEM OTYETOB, YCIENIHOE MPOXOKICHHE KOHTPOJIBHBIX MEPOTPHUSTHIA,
IpeyCMOTPEHHBIX MIPOrPaMMOii Kypca, yCTIHIHas ¢/laua SK3aMeHa;
CHUCTeMaTH3HPOBAHHOE, ITyOOKOE U TMOIHOE OCBOCHHE HABBIKOB M KOMIIETCHIIMN
110 BCEM pasziesiaM MporpaMMbl AUCHUILIHHBI,

HCIIONIb30BAHUE HAYYHOH TEPMUHOJIOTUH, CTHIUCTUYECKH IPAMOTHOE, JIOTHYECKH
MPaBUJIbHOE M3II0KEHHE OTBETOB HAa BOIPOCHI, yMEHHE JeliaTh 00OCHOBAHHBIC
BBIBOJIbI;

Oe3ymnpedHoe BIIAJCHME MPOrpaMMHBIM obecrieueHuem, ymenue 3¢dexTuBHO
HCIIO/Ib30BaTh €r0 B IOCTAHOBKE M PEIICHUH HAYYHBIX M MPO(EeCcCHOHATBHBIX
3a71a4;

BBIPAXKEHHASI CIOCOOHOCTh CaMOCTOSITEJIBHO M TBOPYECKH PEIIATh MOCTABICHHBIC
3a/1a4H;

MOJIHASL CAMOCTOSITETIbHOCTD M TBOPUECKUI TO/IXO/] TIPU M3II0KEHUU MaTepuaa o
nporpaMmme JHCHUILTHHBI,

NOJHOE M TIyOOKOEe YCBOEHHE OCHOBHOW M JIONOJHHUTEIBHOW JIUTEPATYpBI,
PEKOMEHJOBAHHOM MPOTPaMMO JUCLUIUTHHBI U TIPETIOIaBaTeIIeM.

barna:

MOJIHOC M CBOCBPEMEHHOE BBIITOJIHCHUE HA XOPOLIEM YPOBHE JIa00OPATOPHBIX padoT
¢ oopMIeHHEM OTYETOB, YCIENIHOE MPOXOK/IEHUE KOHTPOJIBHBIX MEPOTPUSTHIA,
MPEAYCMOTPEHHBIX IPOrPaMMOH Kypca, YCIHECIIHas ciada IK3aMeHa;
CUCTEMaTH3HPOBAHHOE, IMTyOOKOE U TMOJIHOE OCBOCHHE HABBIKOB M KOMIICTEHIIMI
10 BCEM paszjesaaM IporpaMMbl AUCLUIIINHEI,

HCIOJIb30BAHUE HAYYHOM TEPMHUHOIOTUM, CTMIMCTUYCCKU IPAMOTHOE, JIOTHUECKU
NPaBUJILHOE H3I0KEHUE OTBETa Ha BONPOCHL, YMEHHE [elaTh O00OCHOBAHHBIC
BBIBOJIBI;

Xopolee BIAJCHUE NPOrpaMMHBIM oOecredeHueM, yMeHue 3S((EeKTUBHO
UCMONb30BATh €10 B IOCTAHOBKE W PEUICHUM HAyYHBIX W MPO(ECCHOHATBHBIX
3a/a4;

CHOCOOHOCTh CaMOCTOSITENIBHO PeuIaTh MOCTABICHHBIC 33/1a4M B HECTAHJAPTHBIX
MIPOU3BOCTBCHHBIX CUTYALUAX;

YCBOCHHE OCHOBHOM U JOMNOJHUTEABHOM JMTEPATypbl, HOPMATHUBHBIX U
3aKOHOJATEABHBIX AaKTOB, PEKOMCHAOBAHHBIX NPOrpaMMON JAMCUUIUIMHBI U
MIPEenoJaBaresem.

69-85 bannos:

CBOCBPEMEHHOE BBIMOJHEHHE HA XOpOIIEM YpPOBHE IJA0OPAaTOpHBIX paboT C
opopMIeHHEM ~ OTYETOB,  IMPOXOKIACHHE  KOHTPOJBHBIX  MEpPONPUSTHH,
MPEAYCMOTPEHHBIX NPOrpamMMOM Kypca, cada 3K3aMEeHa C CyIIECTBEHHBIMU
3aMEYAHUSIMU;

XOPOILNI YPOBEHb KYIBTYPhl HCIIOIHEHHUS 1a00OpPaTOPHBIX padoT;
CHUCTEMATHU3UPOBAHHOEC M MOJIHOE OCBOCHUE HABBIKOB M KOMIICTCHLMN IO BCEM
paszenam nporpammsbl JUCLUIUIMHBL,

BJIQZICHUE TIPOTPAMMHBIM 00€CIIEYCHHEM, YMEHUE HCII0JIb30BaTh €r0 B IOCTAHOBKE



Y PeHICHUN HAayYHBIX M MPO(ecCHOHANBHBIX 3a/1a4;

CIIOCOOHOCTR CaMOCTOSITESIbHO —pemiaTh MNpoOieMbl B paMKax MPOTPAMMBI
JUCLMIIINHBI,

YCBOCHHE OCHOBHOM JIMTEPATYPHI;

51-68 6annos:

BBIIOJIHCHUE HA YIOBJICTBOPUTEIBHOM YPOBHE naboparopHeix pabor c
opopMmIeHreM  OTYETOB,  MPOXOXKICHHE  KOHTPOJNBHBIX  MEpPONPUSTHIA,
NPeLyCMOTPEHHBIX IPOrPpaMMOH Kypca;

CUCTEMATHU3UPOBAHHOEC U TOJIHOE OCBOCHUE HABLIKOB M KOMIECTCHLHMW IO BCEM
paszenam nporpammsbl JUCLUILUIMHBL,

YIAOBICTBOPUTEIBHOE  BIIQJICHHE MPOTPaMMHBIM  OOecriedeHueM, yMEHHE
UCMONb30BATh €r0 B IMOCTAHOBKE W PEUICHMHM HAyYHBIX U MPO(eCCHOHATBHBIX
3a1a4;

CIOCOOHOCTH pemrath MpoOIeMbl B paMKaxX MpOTpaMMbl AUCHUIUINHEL;
YAOBJICTBOPUTEIBLHOE YCBOCHUE OCHOBHOM JIMTEPATYPBL;

31 - 50 6annoe — HE 3AYTEHO:

HC BBIIOJHCHUE, HECBOCBPEMCHHOE BBINOJIHCHUE WM  BBIINOJHCHHUE HA
HEYJIOBJICTBOPUTEIILHOM ypPOBHE IAa0OpaTOpHBIX padOT, HE MNPOXOXKICHUE
KOHTPOJIBHBIX MEPONPUATHH, IIPEyCMOTPEHHBIX IPOrpaMMOH Kypca;
HEIOCTaTOYHO TONIHBIH O0BEM HABBIKOB M KOMIIECTCHLIMM B paMKaxX MPOTPAMMEI
JUCLUIIIUHBI,

HECYMCHHE UCNONb30BATh B MPAKTUYECCKON ACATEIBHOCTU HAYYHOW TCPMHUHOIOTHH,
U3JI0KEHUE OTBETA HA BONPOCHI C CYLICCTBEHHBIMM CTUJIMCTHUYECKMMU U
JIOTUYECKUMH OIIMOKamu;

cnaboe BnajieHHE TPOTPAMMHBIM OOECIIEYeHHEeM IO pa3zieiaM IPOTPaMMBI
OUCLMIUIMHBI, HEKOMIETEHTHOCTb B  PELICHWH CTAaHAAPTHBIX (THUIOBBIX)
MPOM3BOJCTBEHHBIX 3a/1a4;

CIOCOOHOCTH pemrath MpoOIeMbl B paMKaxX MpOTpaMMbl AUCHUIUINHEL;
YAOBJICTBOPUTEIBLHOE YCBOCHUE OCHOBHOM JIMTEPATYPBL;

0-30 6arnos, HE 3AYTEHO:

OTCYTCTBHUEC YMCHMI, HABBIKOB, 3HAHMN M KOMIICTCHLIMM B paMKax IMPOTrpaMMbl
JUCLMILIUHBI,

HEBBINOJIHEHUE 1a0OpaTOpHBIX  3aJaHui, HE MPOXOKACHUE KOHTPOJIBbHBIX
MEpPONPUATUH, NPEAYCMOTPEHHBIX MNPOrpamMMoOM Kypca; OTKa3 OT OTBETOB I10
NporpaMMe JUCLHILINHBL

UTHOPUPOBAHUE 3aHSATUH 10 JUCLUIUIMHE 10 HEYBAXKUTEIBHON IPUYHHE.



Ko/Ls1I0KBMYMBI M DK3aMEH

YcBoeHuEe TEOPETUYECKUX BOIPOCOB TeM 1,2 u 4 KOHTpOIUpYeTCsl MyTEM IMPOBEICHHUS
JABYX KOJUIOKBUYMOB M 3K3aMeHa.

KosiokBuym Ne 1

Ilepeuens Bonpocos no reme 1.

1.

2,

JIunetinoe mnpocTtpancTBo. Jluneiinas wu OwunuueiliHas ¢opma. CkanspHoe
npoussenenue. Hopma.

JluneitHoe mnpocTpaHcTBO cTonOoOB JiuHbl N. CkalsipHOe NPOH3BEICHUE.
Jluneitnas gopma. Hopma nuneitnoi hopmsl.

beckoHeuHOMEpHOE JIMHEHHOE MPOCTPaHCTBO. [MIbOEpTOBO MPOCTPAHCTBO.
OrpanuuenHas nuHeiHas Gopma u ee npeacrasneHue (Teopema Pucca).
[TpoctpanctBo  CoGonesa  W's. Ckamsgpuoe npoussBenenue. Hopma.
Orpanuuennbie jguHeliHble (opMmbl. Teopema Pucca u ee ucnonb3oBaHue mnpu
HCCIEIOBAHUHM Pa3spelIMMOCTH TPETbEH KpaeBOM 3adadd M  ypPaBHECHHS
[lyaccona.

Ilepeyenn Bonpocos no reme 2.

1.

N &

= N0 geid

11.

12,
13,

Chopmynupyiite mnepByr0 KpaeByilo 3amady 1 ypaBHenust Ilyaccona B
KJ1accu4eckoil u 00001meHHoH (hopme. DKBUBAICHTHBI JTU 3TH (POPMYIUPOBKU?
ChopmynupyiiTe BTOpPYIO KpaeByr 3amady i ypaBHenus Ilyaccona B
KJIAaCCUYECKOU U 00001meHHo# Gopme. DKBUBAICHTHBI JTU 3TH (POPMYIUPOBKU?
Chopmynupyiite TpeThi0 KpaeByl 3amady ans ypaBHeHus Ilyaccona B
KJIACCHYECKOH U 000011eHHON (hopMe. DKBUBATICHTHBI JIH 3TH (POPMYIUPOBKH?
Mogenb, omnuchBaromias CTallMOHAPHOE pachpesiesieHue TeMmeparypbl B
OrpaHM4E€HHOM NPOCTpPaHCTBE. PU3MUECKUM CMBIC KPAEBBIX YCIOBHH.

[TpuHIMD MakcUMyMa JUIs TAPMOHUYECKUX (DYHKIMH U er0 (PU3UYECKUI CMBICIL.
Mopgenb, onuchiBarOLias CTALMOHAPHOE ANEKTPUUECKOE IM0Je B JICH/ICHCKOM
Oanke.

Mogenb, onuchIBaOIAs MOTCHIUAIBHBIC TEYECHUSI B TPYyOe MEPEMEHHOIO CEUCHUSI.
YTto Takoe mpoCTPaHCTBO KOHEUHBIX AIEMEHTOB?

KakoBa TOYHOCTB anmpoKCUMAUH IMaAKOH (PYHKIIMHA KOHEYHBIMH JIeMEHTaMu?

. OnumuTe nopsAn0K peleHus TPETbEH KpaeBoM 3ajaun uis ypaBHeHus I[lyaccona

10 METOZY KOHCUHBIX JIEMECHTOB.

KakoMy nmpocTpaHCTBY NpUHAICIKUT NPUOIMIKEHHOE PEIIeHNE TPEeThel KpaeBoii
3a1a4n g ypaBHeHus [lyaccona, HaliiIcHHOE IO METOLY KOHEYHBIX JIEMEHTOB?
B kakux HOpMax OLEHMBAKOT OTKJIOHEHHUE OT TOYHOro pemeHud? Yrto Ttakoe
anpHUOpHBIC M ANOCTEPUOPHBIC OLICHKHM TOYHOCTH TOTO WJIM HWHOTO YHUCIEHHOTO
metoaa?

Cdopmynupyiite u gokaxure gemmy Cea.

KakoBa pone nemmbl Cea B 0OOCHOBAaHHM CXOAMMOCTHM METONA KOHYCHBIX
3]€MEHTOB?!



KosutokBuym Ne 2

Ilepeyens Bonpocos no teme 1.

Marpuupl Kak JMHENHBIE ONEpaTopbl B MpOCTpaHCTBE CcTONOIOB.  Hopma
Matputibl. bununeiinas gopma u ee npencrasienue (Teopema Jlakca-Munrpama).
Omneparopsl B ruasbeproBoM mnpoctpancTBe. Hopma omneparopa. brmneitHas
¢dopma u ee npeacrasnenue (Teopema Jlakca-Munrpama).

3anuck TPEThEH KpaeBoW 3adaud Ui ypaBHeHust Ilyaccoma npu nomoiu
OIEepaTOPOB.

CuMMeTpuuHBIE MaTpulbl. 3agada Ha COOCTBEHHbIE 3Ha4deHHs. Teopema o
MOIHOTE CUCTEMbI COOCTBEHHBIX BEKTOPOB.

CuMMeTpHUYHbIe MAaTPULIBI OONBIIOTO MOPSIKA. 3a/1a4a Ha COOCTBEHHBIC 3HAYCHMUS
1 METO/BI ee uncieHHoro pewmenus. 110 ans pemenus 3Toi 3a1a4m.

3amaya Ha COOCTBEHHBIC 3HAYCHUs I CaMOCOIPSIKEHHOIO MAaTpPUYHOIO Iy4Ka.
Konebanust cucTembl CBSI3aHHBIX MasgTHUKOB.

CamoconpspKeHHBIE ONepaTopsl B THIs0epTOBOM mpocTpaHcTie. [Ipumeps! Takux
oneparopos B npoctpanctse Cobonesa W'

Bnionne HenpepsiBHbIC oneparopsl. [Ipumeps! Takux oneparopoB B MPOCTPAHCTBE
Cobosnesa W',

3amagya Ha  COOCTBEHHblE  3HAYCHHMS Ui  BIIOJIHE  HENPEepPhIBHOTO
CaMOCOIIPSKEHHOTO oneparopa B TWIb0epTOBOM mpocTpaHcTBe. Teopema o
MOJTHOTE CHCTEMBI COOCTBEHHBIX BEKTOPOB.

IlepeueHnb BONPOCOB 110 Teme 4.

1.

2.
3.
4

CoOcTBeHHBIE KOJIEOaHMUs! CTPYHBI.

Brmyxiennbie konebanus ctpyHsl. Meron @ypee.

Boinyxnennsie konebanus crpynsl. Meron lanamGepa.

3anuch 3aga4v O COOCTBEHHBIX KojeOaHUSIX MEMOpaHbI B KJIACCHUYECKOM BH/IE,
0000IIEHHOM BH/IE M KaK 3a/1a41 Ha COOCTBEHHBIC 3HAUCHUSL.

OnumuTe NOpSAOK PEIHICHUs 3a1aud O COOCTBEHHBIX KOJIEOaHUSX MeMOpaHbl 10
METO/ly KOHEUHBIX JICMEHTOB.

CBoiicTBa COOCTBEHHBIX YaCTOT MEMOpAHBL.

CaoiicTBa coOcTBeHHBbIX (pyHKIIMI MeMOpanbl. Teopema CTekiioBa.

3amaua O BBIHY)KJICHHBIX KojeOaHus MeMOpaHbl, €e pelieHHe B BHUJE psAaa Io
COOCTBEHHBIM (DYHKLIUSM.

3amaua 0 BRIHYKICHHBIX KoJeOaHus MeMOpaHbl, ee pelieHre o MeToay Jiepa.



DK3aMeEH

DK3aMEHALIMOHHBIM OMIeT COCTOMT U3 JBYX BOMNPOCOB 1o TtemaM 1-2 u 3-4
COOTBETCTBEHHO.

Ilepeyens Bonpocos no teme 1.

1. Jluneiinoe mnpoctpaHcTBO. JluHeinas wu OwnuHeidiHas ¢Qopma. CrkanspHoe
npoussenenue. Hopma.

2. Jluneiinoe mnpocTtpaHcTBO cTonOHOB iuHbl N. CkanspHOoe Npou3BeACHHE.
Jluneitnas gopma. Hopma nuneitroii hopmsl.

3. beckOHEYHOMEpPHOE JHMHEHHOE MPOCTPAaHCTBO. [UIbOEpTOBO TMPOCTPAHCTBO.
OrpanuuenHas 1uHelinas Gopma u ee npencrasienue (Teopema Pucca).

4. TIpoctpancteo CoGonesa W', Ckansipoe  npoussenenue. Hopwma.
OrpannueHnbie nuHeliHbie (Gopmbl. Teopema Pucca u ee ucCnonb30BaHUE NpPH
HCCIICIOBAHUM  Pa3pelIMMOCTH TpeThell KpaeBoMl 3ajauul s ypaBHEHUS
[lyaccona.

5. Marpumpel Kak JIHHEHHBIE OMEepaTopsl B MpocTpaHcTBe cTonbnoB.  Hopma
Mmatpulibl. bununeiinas gopma u ee npeacrasnenue (Teopema Jlakca-Munrpama).

6. Omneparopsl B ruasbeproBoM mnpoctpancTse. Hopma omeparopa. bunmueiinas
(dopma u ee npexacrasienue (teopema Jlakca-Munrpama).

7. 3anuch TpeTbEeM KpaeBOM 3ajauu Juis  ypaBHeHus Ilyaccona npu nomomnu
OMepaToOpoB.

8. CumMmeTpuuHbIE MaTpUlbl. 3ajada Ha COOCTBEHHbIC 3HAueHUs. Teopema o
MOJTHOTE CHCTEMbI COOCTBEHHBIX BEKTOPOB.

9. CuMMeTpHuHBbIC MAaTPULBI OOIBIIOTO MOPsIKA. 3a/1a4a Ha COOCTBEHHBIC 3HAYCHHUS
U METOAbI ee uucieHHoro pewenus. 110 ans pemenus 3Tou 3a1a4u.

10.3amaua Ha cOOCTBEHHbIC 3HAUCHMS A CAMOCOMNPSKEHHOIO MATPUYHOIO ITy4Ka.
Konebanust cucrteMbl CBSI3aHHBIX MAsTHUKOB.

11. CamoconpspKeHHBIE ONEepaTopbl B THILOEPTOBOM mpocTpaHcTBe. [Ipumepsl Takux
orneparopos B npoctpanctee Cobonesa W's.

12. Bnonne HenpepbiBHbIE oniepatopsl. [IpuMepsl Takux onepaTtopoB B MPOCTPAHCTBE
Cobosnesa W',

13.3amgaua Ha COOCTBEHHBIE 3HAYCHUSA hinit: BITOJIHE HEIIPEPBIBHOTO
CaMOCOMPSZKEHHOTO  Ofeparopa B THIB0EpPTOBOM mpocTpaHCTBe. Teopema o
MOJTHOTE CUCTEMBbI COOCTBEHHBIX BEKTOPOB.

Ilepeyenb Bonpocos no reme 2.
1. Chopmynupyiite mnepBy0 KpaeByl 3amady st ypaBHenust Ilyaccona B
KJ1accH4ecKoil u 0000menHoi hopme. DKBUBAJICHTHBI 1 3TH (JOPMYTUPOBKH?
2. Chopmynupyiite BTOpyI0 KpaeBylo 3aaady s ypaBHeHus Ilyaccona B
KJ1accu4eckoil u 00001meHHoH hopme. DKBUBAICGHTHBI JTU 3TH (POPMYJIUPOBKU?
3. ChopmynupyiTe TpeTbl0 KpaeByr 3amady mans ypaBHenus Ilyaccona B
KJJACCHMYECKON U 00001eHHoH hopMme. DKBUBATCHTHBI 1 3TH (OPMYTUPOBKU?
4. Mopgens, onucelBalOIas CTAalMOHAPHOE pacHpeaecHUE TeMIeparypbl B
OrPaHUYCHHOM NPOCTPAHCTBE. PU3HUCCKUN CMBICI KPACBbIX YCIOBUH.
[TpuHUIMD MakcUMyMa [T TAPMOHUYECKUX (DYHKIUH U ero (PU3HYeCKUl CMBICIL.
6. Mogenb, ONMCBHIBAKOIIAS CTALMOHAPHOE DJICKTPHYECKOE IOJIE B JICHACHCKOM
OaHke.

o



i
8.
9.

Mopensb, onuchIBarOmas MOTEHIHAIBHBIC TCUEHHS B TPYOE MEPEeMEHHOTO CEUCHUS.
Yrto Takoe npoCTPaHCTBO KOHEUHBIX YIEMEHTOB?
KakoBa TOYHOCTH anmpoKCUMANHMH IMaKOH (PYHKIIMH KOHEYHBIMH JIeMEHTaMu?

10. Onuiure nopsAoK peuIeHust TPEThe KpaeBou 3aaaum auist ypaBHeHus [lyaccona

Mo MCTOAY KOHCYHBIX 3JICMCHTOB.

11. Kakomy mpoCTpaHCTBY MPUHAIICKUT MPUOTMIKEHHOE PELICHUE TPETheil KpaeBoil

3amaun s ypaBHenus [lyaccona, HalileHHOE MO METOIy KOHEYHBIX 3J€MEHTOB?
B kakux HOpMax OLCHMBAKOT OTKJIOHEHUE OT TOYHOro pemaeHua? Yrto Ttakoe
anpHOpHbIE M arOCTEPUOPHBIC OLIGHKH TOYHOCTU TOTO HIIM HWHOIO YHUCICHHOIO
Mmerona?

12. Chopmynupyiite u gokaxure aemmy Cea.
13.KakoBa ponb snemmbl Cea B OOOCHOBAaHMHM CXOOUMOCTH METOAAd KOHYEHBIX

JIEMEHTOB?

Ilepeyenn Bonpocos no reme 3.

1.

Knaccuueckas u 0000mIeHHAsT [MOCTAHOBKM HA4allbHO-KPAEBOM 3ajaud  JJist
ypaBHEHUs TEIUIONPOBOAHOCTH Ha oTpes3ke. Teopema o0 CyliecTBOBAaHWU U
€MHCTBEHHOCTH pemeHus. Pa3noxenue pemenns B psig @ypse.

Knaccuueckass u 000OmieHHas: MOCTAHOBKM HAYaJIbHO-KPACBOW 3ajaud JUist
yYpaBHEHHS TEIUIONPOBOJHOCTH B ABYMEpHOU obnactu. Pasnoxenue pemieHus mno
cOOCTBEHHBIM (DYHKITHSIM.

Knaccuueckass u 0000mieHHAass MOCTAHOBKH Ha4yaJbHO-KPAeBOM 3ajaud Juis
ypaBHEHHUs TETJIONPOBOAHOCTH B IByMEpHOI obnacTu. Meton Ditnepa.

ITepeueHnb BONPOCOB 10 Teme 4.

1.

2,
3.
4

CoOcTBeHHBIE KOJIeOaHUS CTPYHBI.

Boinyxnennsie konebanus ctpyHsl. Meron @ypse.

Boinyxnennbie konebanus crpynsl. Meron JlanamGepa.

3anuch 3aga4u O COOCTBEHHBIX KOJIeOaHUSIX MEMOpaHbI B KJIACCHUYECKOM BH/IEC,
000011IEHHOM BHIE M KAK 33/a4M HA COOCTBEHHBIC 3HAYCHUS.

Onummre MOpsIOK PELIeHUs 3a1add O COOCTBEHHBIX KoJeOaHMAX MeMOpaHBbI 110
METO/Iy KOHEYHBIX 3JIEMEHTOB.

CBoiicTBa COOCTBEHHBIX YaCTOT MEMOPAHHBI.

CgoiicTBa coOcTBeHHBIX (pyHKIMI MeMOpanbl. Teopema CTexnosa.

3amaga O BBIHYKICHHBIX KoneOaHUs MeMOpaHbl, €e pelleHHe B BUAC psga I0
COOCTBEHHBIM (DYHKLIUSIM.

3anaua 0 BHIHYKICHHBIX KoJeOaHus MeMOpaHbl, ee peuieHue no MeToay Jusepa.



KoMiiiekT pa3HoypoBHEBbIX 3a7a4 (3a1aHMi1)
1. 3a1anus penpogyKTHBHOIO YPOBHSA

B kauectBe 3ajaHMK  pENpONYKTMBHOIO YPOBHS NpPEMJArarOTCs 3ajadd  Juis
CaMOIIPOBEPKU U 0OCYKISHUS 10 TeMaM Kypca.

e PeumTh nepByro, BTOPYIO WM TPETHIO KPaeByIo 1S ypaBHeHus Jlannaca 3agauy B
Kpyre no metony Dypse.

e PeummTh HayalbHO-KPAEBYIO 3ajauy s YPaBHEHUs TEIUIONPOBOAHOCTU Ha
OTpe3Ke

e Omnucarb BO30y)KICHHE CTPYHBI IIUITKOM 3aJaHHOM (POPMBI.

e Omnucarb BO30yX/I€HUE CTPYHBI Y1apOM MOJIOTOUKA 33/IaHHOM (JOPMBI.

e Haiitu HauMeHbIyl0 COOCTBEHHYIH) HAaCTOTY IMPSMOYIOJIbHOH MeMOpaHsbl.
Beimucars COOTBETCTBYIOLIYIO €My COOCTBEHHYIO (DYyHKIHUIO.

e Haiitu HauMeHbIIYI0 COOCTBEHHYI0 YaCTOTy Kpyrioi MemOpanbl. Bbimucarh
COOTBETCTBYOIYIO €My COOCTBEHHYIO (DYHKIIHIO.

e Omucars no Merony Pypbe BO30ykJAeHHE KPYITIOW MeMOpaHbl MOA JCHCTBHEM
yAapa MOJIOTOUKOM I10 €€ LICHTPY.

2. 3aiaHusI PEKOHCTPYKTHBHOI'O YPOBHS

B kauecTtBe 3ajaHMil  PEKOHCTPYKTHUBHOIO YPOBHS  INPEAINOJIAralOTCs  3aJaHus
nabopaToOpHOro MPaKTUKyMa.

Paspen «uuMnTHYeCKHE YPAaBHEHUs»
JlabopaTopuasi pabora Ne 1. Annpoxkcumanus ¢pyaxuunit no MK?D Bo FreeFem++

3ananue: maHa 1ByMepHasi o0nacth U GpyHkuus, Tpedyercs B cpene FreeFem++

1) onucars 0051aCTh U €€ TPUAHTYIISIIIHIO

2) BBECTH IIPOCTPAHCTBO KOHEYHBIX 3JIEMEHTOB

3) annpoKCMMUPOBATE B TOM IPOCTPAHCTBE 3a4AHHYIO (DYHKIIHIO.

4) BeiBecTH rpaduK NOTyduBIICHCS PyHKIIUNA

5) cpaBHMTH ero ¢ rpadukom 3agaHHOW (DYHKIMM, HAPUCOBAHHOU B Sage wiM JTH000M
apyrom rpadonocTpouTere.

Jlaboparopuas pabora Ne 2. Pemenue kpaeBou 3anaum s ypaBHeHus Jlammaca BO
FreFem++, cpaBHeHHE TOYHOTO ¥ NIPUOIMUKEHHOTO PEILICHHUS.

3ajaHue: JaHa KiaccuyecKas IMOCTAHOBKA TPEThbEHM KpPAacBOM 3a/Jadu Ulsi ypaBHEHMS
Jlarnaca B kpyre. Tpebyercs:

1) pemuts 31y 3agauy no merony dypse

2) 3anucath 0000IIEHHYIO TOCTAHOBKY 3a/JaHHOW 3a/1auu

3) nanucarb nporpaMmy Ha s3blke FreeFem++ s pelnenus stoi 3anauun

4) napucoBath rpauk IpUOTMIKEHHOTO PEIICHUS

5) BBIYMCIUTL HOPMY NPUOJIMIKCHHOIO PELUICHUA U HOPMY Pa3HOCTHU MPUOIHKECHHOIO



PCHICHHA U allIIPOKCHMAIUH TOYHOTO PCHICHHSA B IIPOCTPAHCTBC KOHCYHBIX JICMCHTOB.

Jlaboparopuas pabora Ne 3. Pemenue kpaeBoi 3azaum st ypaBHeHus llyaccona,
peanu3auus kpaesbix yciuosui Jupuxie Bo FreeFem++

3ajaHue: JaHa KIacCHM4eCKas MOCTAaHOBKA IIEPBOM KpAacBOM 3ajadyd s YpPaBHEHMUS
[Tyaccona. Tpebyercs:

1) 3anucarb 000011IEHHYI0 TOCTAHOBKY 3aJIaHHOM 3a7a4H,

2) Hanucarb nporpaMmy Ha s3pike FreeFem++ anms peuienus 31O 3amadu, UCIOIb3Ys
YCJIOBHS TPETHErO poza,

3) Hanucare nporpammy Ha si3bike FreeFem+—+ s pemenus 3Tol 3aaaum, HUCMONB3YS
KOHCTPYKLHIO +on,

4) cpaBHUTH TaK MOTYYCHHBIC MPUOTIKEHHBIC PEIICHNUS.

JlaGoparopuas padora Ne 4. VccnenoBanue (pU3NYECKOTO SBICHUS, MOJEIIBIO KOTOPOTO
SIBIISICTCS KpaeBast 3a/1a4a /Ui ypasHeHus [lyaccona

3amanue:

1) BbIOparh Kakoe-nubO SIBICHHE, MATEMATUYECKOU MOJICNIBI0 KOTOPOrO CIYXKUT Kpaepas
3anaya juist ypasHenus [lyaccona

2) nHanmcars nporpammy Ha si3bike FreeFem++ st pemenus 3ot 3a1a4u,

3) OTBET MPOMILTIOCTPUPOBATH I'PadUKOM.

Pasnen «Ilapadoimyeckue ypaBHeHU s

JlabopaTropuass padora Ne 5. HauanbHo-kpaeBas 3ajada sl ypaBHCHMS
TEIJIONPOBOAHOCTH BO FreeFem++

3ajaHue: J1aHa KJIACCHUYECKas NOCTAHOBKA HAYaldbHO-KPACBOM 3ajaud A YpPaBHCHHUS
TEeIJIONPOBOJHOCTHU B IByMEpHOI obnactu. Tpedyercsi:

1) 3anucarb 000011IEHHYIO TOCTAHOBKY 3aJIaHHO 3a7a4H,

2) 3anucarb cxemy Duiiepa 1o t,

3) nanucars nporpaMmy Ha s3bike FreeFem+ mis pemenus stoi 3anauu,

4) oTBET MPOUJLTIOCTPUPOBATH rPahuKoOM.

Pa3nen «l"ﬂnepﬁmmtlecxne YPABHCHHHA H 3a/1a4H Ha COOCTBEHHBbIE 3HAYCHH S

JlabopaTropnas paGora Ne 6. Konebanue cTpyHbl, cpaBHeHHE MeTOA0B Dypne u
Hanambepa

3ajaHue: JaHa KJIacCUuecKas IOCTAHOBKA HA4YaldbHO-KPAaeBOM 3ajaud, OMMCBIBAOMICH
BO30y K/IeHNE KOJIeOaHUi CTPYHBI yAapOM MOJIOTOYKA IPOU3BOIBHOM (DOPMBIL.

1) 3anucare aHAIMTUYECKU PELLICHUE ITOU 3a7auu 1o Mmeroay Pypne

2) 3anycaTh AaHATUTUYIECKH pellieHue Toil 3a1aun o merony Jlamambepa

3) CpaBHUTH 3T PELICHUS B JIDOOM CUCTEME KOMITbIOTEPHO#M ainreOpsl, Hamp., B Sage.

4) OTBET NPOUJLTIOCTPUPOBATH TPAPUKOM.



Jlaboparopuas padora Ne 7. IlepBbie cOOCTBeHHbIE 3HAYECHUSI MEeMOPaHbl

3ananue: nana memOpana (nqByMepHas obmacts). Tpebyercs:

1) 3anncath 0000MIEHHYIO TOCTAHOBKY 3a/1a4/ Ha COOCTBEHHbIE 3HAYCHUS,

2) Hanucatk nporpammy Ha si3blke FreeFem++ nms oTbicKaHust HAUMEHbBIIEH COOCTBEHHOU
YacCTOTHI 3TOH MeMOpaHsl,

3) HapucoBath rpaduK COOTBETCTBYIOIICH € COOCTBEHHON (DYHKIINH.

JlaGoparopHas padora Ne 8. Crapiiue coOCTBEHHbIC 3HAUEHUS KPYTJIOH MeMOpaHbI

3ananue: naHa kpyrias memOpana (kpyr paguyca 1). TpeOyercs:

1) 3anucarb 060011IEHHYIO TOCTAHOBKY 3a7a4¥ HA COOCTBEHHBIE 3HAYCHMUS,

2) Hanucare nporpammy Ha s3bike FreeFem++ nusa orsickanus nepssix 10 HauMeHbIInX
COOCTBEHHBIX YaCTOT ITOH MeMOpaHbI,

3) HapucoBath rpa)uk COOTBETCTBYIOIIUX UM COOCTBEHHOU (DyHKITHH.

4) B IEKIIMOHHOM KypC€ HAiTH BhIpasKeHUsI JUI COOCTBEHHBIX YaCTOT M (DyHKIMH KPYTTIOit
MeMOpaHsl,

5) Hanucath B cUCTeMe Sage IMpOorpaMMy JUlsl BBIYUCICHHUS ITUX HaCTOT U MOCTPOCHUs
rpadukoB 3TUX QyHKIHH,

6) cpaBHUTH pe3yabTaThl, noiaydeHHslie B FreeFem++ u Sage.

JlaGoparopuas padora Ne 9. Brinyxkiennbie xonebaHusi Kpyriod MeMOpaHbI, METOI
Dypbe

3aganue: HauaJabHO-KpaeBasl 3a/1auya, ONMCBIBAIOIIAs BBIHYK/ICHHBIC KOJIeOaHUs KpYITIon
MeMOpaHBl.

1) Bbinucarb GopMyIibl Ui Pa3IOKEHHs PELICHUs] ITOW 3a/1aud B PSAJl 110 COOCTBEHHBIM
byHKIHAM,

1) nanucare nporpammy Ha si3bike FreeFem++ mns orbickanust nepBbix 10 HanMeHbIINX
CcOOCTBEHHBIX YaCTOT ITOH MEeMOpaHbI,

2) B cpene FreeFem++ Berumcnuts nepeie 10 xoadduuuento Dypee i pemieHus
3a1aHHOM HA4aJIbHO-KPAeBOM 3a/1a4u

4) napucoBath rpaMK penieHust 3aJaHHON 3amauu, ypesaB psag Dypwe a0 nepBbix 10
YJICHOB.

Jlaboparopuas padora Ne 10. BrmyxkneHusle kone0aHus Kpyriod MeMOpaHbl, METOJ
Diinepa

3ajaHue: HavalbHO-KpaeBas 3ajada, OMUCHIBAIONIAS BBIHYKICHHBIC KOneOaHUs KPYINIOH
MeMOpaHBbI.

1) Beimmucars 00001IeHHY0 (HOPMYITHPOBKY 3aaHHOH HavaIbHO-KPAeBOM 3a1a4H,

1) npoBecTu AMCKpeTU3aLUIO 110 t IO METOLy Dilsepa,

2) B cpene FreeFem++ nanucars nporpamMmy A pELICHUS TAaK AUCKPETU30BAHHOU
3aj1auu,

4) napucoBath rpaduk peuieHus 3a1aHHOM 3a1a49H.

MeTtoanueckue YKa3aHUs M 1IKAJIA OLEHOK.
[Topsiiox BeIMOTHEHUS 1a00paTOPHON PabOThI 3aKIHOUACTCS B CIEIYIOMIEM:
* O3HAaKOMHUTKCS C pa3aenamMy METOAMYECKUX YKa3aHUH K nadoparopHoii pabore.



* BeInonHuTh 3a0aHus 1o naboparopHoit padore.
e CocTaBuTth 0TUéT B n3aaresbckon cucreme LaTeX.

OT4éT JOMKEH CoepKaTh CISAYIOLIUE TIEMEHTHI:

e TurynbHBII IHCT C YKa3aHueM Homepa abopatopHoil paboter u DHUO
oOyuaroierocs

e @opmynupoBKa 3aaHus pabOTHIL.

e (OnucaHue pe3ysbTaTOB BBIIIOJHECHUS 3aJaHUsA:
©  JIMCTUHTH MIPOTPAMM,
o rpaduku HaWJCHHBIX PELICHUI.

o BrIBOJBI, COITACOBAHHBIE C 3aJaHHEM PabOTEHIL.

e (OTBeTHI HA KOHTPOJIbHBIE BOIIPOCHI.

Kpurepuu oll¢HKH BbINOJHEHHUS JOMAIIHUX 32JaHUH H 32JaHUH 110 JIa0OpaTOpHBIM
pabdoram

OueHuBaeTcs MOMHOTA BBIMOJHEHUS paboThl, 0()OPMIICHHE PE3Y/IBTATOB, MOJHOTA
OTBETOB Ha KOHTPOJILHBIE BONPOCHI, €CIIM ITO IPEAYCMOTPEHO 3aJaHUEM.



