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2017 r.

PABOYASA ITPOI'PAMMA JIUCHUIIJINHBI

1. HAMMEHOBAHHME JUCIHUIIVIMHbI

MGTO,I[LI peuieHus 3aaa4 OTUMU3alluu U CUCTEM ypaBHCHHfI OOJIBIIION PasMEPHOCTHU

2. YPOBEHD BBICHIET'O OBPA3OBAHUA

[ToaroroBka Hay4HO-TIEJaTOTHYECKUX KAJIPOB B aCIIUPAHTYPE.

3. HAITPABJIEHHUE ITOAT'OTOBKH, HAITPABJIEHHOCTbD (ITPO®UJIb) IOATI'OTOBKHA

Hanpasnenune 01.06.01 «MaremaTrka u Mmexanuka». HanpasnenHocTs (mpoduiip) «MaremaTHueckoe MoJeIupOBaHHeE,

YHCIICHHBIC METO/IbI M KOMILIEKChI Tiporpammy (05.13.18).

4. MECTO JUCIHUILIMHBI B CTPYKTYPE OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

JlucuumirHa siBIsSeTCsl CIeKypcoM 10 BBIOOPY BO 2-M WK 4-M ceMecTpax oO0yueHHs.

BrnameHreM MEeTOM0IOTHEH TEOPETHUSCKUX U IKCIIEPUMEHTABLHBIX UCCIIECIOBAHHN
B 001acTH IPOQPECCHOHAIBHOM AeATSIHOCTH

(OIIK-1)

31 (OIK-1) 3HATb:

COBPCMCHHBIC MATCMATUYCCKUC MCTOABI, IPUMCHATOIIUCCA IJId PCIIC-
HUS 3a1a4 B 00JIaCTH €CTECTBEHHBIX HAayK, 9KOHOMHKH, COIMUOJIOTHUH U
I/IH(1)OpMaI_II/IOHHO'KOMMYHI/IKaHI/IOHHBIX TEXHOJIOTUN

V1 (OIK-1) YMEThb:

MNPUMCHATH COBPEMCHHBIC MCTOAbI IOCTAHOBKU U aHAJIW34a 3a/1a4 B O6J'IaCTI/I
MaTeMaTHKH U MHOOPMATHKH




B1 (OIIK-1) BJIAJIETb:
HaBBbIKaMH OIITUMAJIBHOTO BLI60pa COBPEMCHHBIX METOAOB U CPEACTB I10CTa-
HOBKU U aHAJIN3a 3a1a4 B o0JIacT! MaTEMAaTHUKA U I/IH(I)OpMaTI/IKI/I

Bnagenue coBpeMEHHBIMY METOIAMHU ITOCTPOCHHUS U aHAJIN3a MaTeMaTH4e-
CKHMX MOJEJIEH, BOSHUKAIOIINX IIPU PELIEHUN €CTECTBEHHOHAYYHBIX 3a/a4,
a TaKk)Ke METOJaMM pa3pabOTKU M pean3aliiy aIrOPUTMOB UX PELIEHUsS Ha
OCHOBE (hyHJITaMEHTaIbHBIX 3HAHHUI B 00JIACTH MaTEMAaTUKUA U MH(OPMATH-
KU1

(MK-1)

31 (TIK-1) 3HATh:

CoBpeMeHHbIE METO/Ibl TIOCTPOCHUS U aHATHM3a MAaTEMAaTHIECKUX MOJIE-
Jed, BO3HUKAIOLIHMX IPH PEIICHHH €CTECTBEHHOHAYYHBIX 33124 U OCHO-
BaHHBIX Ha U (DepeHINATBbHBIX YPAaBHECHHSIX.

V1 (TIK-1) YMEThb:

HpI/IMCHHTL COBPEMCHHBIC MCTO/JbI ITIOCTPOCHUSA U aHAJIN3da MATCMAaTUYC-
CKHX MOHGHCﬁ, BO3HUKAKOIINUX HpI/I pCHIeHI/II/I eCTCCTBeHHOHay‘IHI)IX 3a-
a4 1 OCHOBAHHBIX Ha I[I/I(I)(bepeHI_[I/IaJIBHLIX YPaBHCHUIX.

B1 (TIK-1) BJIAJAETD:

HaBBIKAMU BBEIOOpA COBPEMEHHBIX METOJIOB TIOCTPOCHUSI U aHAIM3a MaTeMaTH-
YECKUX MOJEJEH, BOSHUKAIOIINX IPU PEICHUH €CTECTBEHHOHAYUYHBIX 33434 1
OCHOBAHHBIX Ha MU PEPEeHINATBHBIX YPABHEHHUSIX.

CrocoOHOCTD K peanu3aliy pa3InyHbIX MaTEMaTUYECKUX aJrOPUTMOB B
BU/IE TIPOTPAMMHBIX KOMILIEKCOB, OPHEHTHUPOBAHHBIX Ha COBPEMEHHYIO
BBIYUCIIUTCIIBHYIO TEXHUKY

(TK-4)

31 (1IK-4) 3HATD:

COBpeMeHHBIe METOAbI peaJ'II/I3aHI/II/I paSHI/I‘-IHBIX MATECMATHUYCCKUX aJ]FOpI/ITMOB
B BUJIC HpOFpaMMHBIX KOMIIJICKCOB, OCO6CHHOCTI/I COBpeMeHHBIX
BBIYHCIIMTCIIBHBIX KOMIINICKCOB

Y1(IIK-4) YMETb:

MNPUMCHATE COBPEMCHHBIC MCTOAbI pCaIn3allui pa3JIMIHbIX MATEMATHUYCCKUX
AJITOPUTMOB B BU/JIC IIPOTPAMMHBIX KOMIIJICKCOB C Y4E€TOM OCO6€HHOCTefI CO-
BpeMeHHBIX BBIYUCIINTCIIBHBIX KOMIIJICKCOB

B1 (ITK-4) BJIAJIETD:

HaBbIKAMHU OIITUMAJIBHOT'O BI)IGOpa 1 CO31aHUs HOBBIX COBpeMeHHBIX METOI0OB
peannsauI/H/I MATEMATUYCCKUX aHFOpI/ITMOB B BUJIC HpOFpaMMHLIX KOMIIJICKCOB,
YUUTBHIBAOIHUX OCO6€HHOCTI/I COBPCMCHHBIX BBIYHUCIIMTCIIBHBIX KOMILJICKCOB




BJ'IaI[eHI/IC COBpPEMEHHBIMH aJIT'OPUTMaMHA KOMHBIOTepHOﬁ MaTeMaTHKU,

CIIOCOOHOCTH COBEPIIIEHCTBOBATH, YIIyOJISTh  pa3BUBATh MaTeMaTHYEC- 31 (TIK-3) 3HATDB: kiaccuuecKkue ajlrOpuTMbl  KOMIIBIOTEPHOM
CKYIO TEOPHIO, Jexkantyio B ux ocHose (I1K-3) MaTeMaTHKH, OCHOBHBIE (paKThl MaTEMAaTUYECKON TEOPUH, JIexKallel B UX
OCHOBE;

V1 (ITK-3)YMETb: npuMeHATh KIIaCCHYECKHE aIrOPUTMBI KOMITBIOTEP-
HOW MaTeMaTHKH, ONEPUPOBATh OCHOBHBIMU (haKTaMU MATEMaTUYECKOM
TEOpUH, JIexkKalllel B UX OCHOBE;

BI(IIK-3) BJIAJIETDH: 06a30BbiMH HaBBIKAMH BBIOOpAa ajIrOPHUTMOB
KOMITBIOTEPHOW  MareMaTukd C  y4eTOM  OCHOBHBIX  (DaKTOB

MaTeMaTHu4eCKOM TCOPUHU, JIeXKaIIe B UX OCHOBE.

OrneHOYHBIE CPEACTBA AJIs MPOMEXKYTOUHON aTTECTAllMU MTpUBeaeHbI B [IpumosxeHun.

6. OBPbEM JJUCIIUIIJINHbI

O0BeM IUCIUIUIMHEI COCTABIAET 3 3aUeTHBIX eUHMIILI, Bcero 108 yacos.

40 yacoB coCTaBIIsIeT KOHTaKTHas paboTa ¢ mpenoaaBareneM — 24 yaca 3aHATHH JIEKIIMOHHOTO Tuma, () 4acoB 3aHATUN CEMUHAPCKOTOo THIa (ce-
MUHapPbl, HAYYHO-TIPAaKTHUECKUE 3aHATHS, Ta00opaTopHbie paboThI U T.11.), 0 4aCOB MHANBUAYAIBHBIX KOHCYIbTAIIUH, 12 YacOB MEpPONPUATHI TEKYIIIETO
KOHTPOJISl YCIIEBAEMOCTH, 2 Yaca TPYMNIOBBIX KOHCYIbTAIU, 2 Yaca MEPONPHUITHIA MPOMEKYTOUHOM aTTecTaliy.

68 wacoB cocTaBIIsIeT caMOCTOsITeIbHAS padoTa acIMpaHTa.

7. BXOAHBIE TPEBOBAHUSA AJ1s1 OCBOEHUS JUCIUIIJINHBI

VYyamuecs: JOKHBI BIaIeTh 3HAHUSIMU 110 JIMHEHHOHN anredpe, MaTeMaTUYeCKOMY aHaJIN3y U OOBIKHOBEHHBIM AU(depeHIInaTbHbIM YPaBHEHU-
SIM, COOTBETCTBYIOIIMM OCHOBHBIM 00pa3oBaTelbHBIM IMporpaMmaM OakajaBpuaTa MO YKPYMHEHHBIM TpyIIaM HalpaBiIeHUH M CHElHUaIbHOCTEH
01.00.00 «Matemaruka u Mmexanukay wiu 02.00.00 «KommbroTepHble B HHOOPMAITMOHHBIC HAYKI.

8. OBPA3OBATEJIBHBIE TEXHOJIOT'UHN
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[Iporniecc m3n0KeHUsI Y4EOHOTO MaTepuajja COMPOBOXKIAACTCS MPE3CHTAIMsAMHA M JeMOHCTparueil pemenus 3aaad B MATLAB'e B uHTepakKTUBHOM
PEXKHUME C MCIIOIH30BAaHUEM MYJIBTHMEIUUHOTO MPOeKTOpa. OTYETHOCTh COCTOUT B BBITIOJHEHUS TPEX 3a/laHUi Ha JTFOOOM SI3BIKE TIPOTPAMMUPOBAHUS.
[To xax1oMy 3aJJaHUIO IPEIOIAraeTCs OTYETHOCTD B (hOpMe Mpe3eHTAIIH.

9. COAEP)KXAHUME JMCHUIIJIMHBI

B kypce paccmarpuBaroTcs UTEpallMOHHbIE METO/Ibl PELICHNUS JINHEHHBIX U HEJMHEHHBIX CUCTEM YpaBHEHUH OOJIbILON pa3sMEpHOCTH U MUHUMU3ALUU
¢bynkmii (0e3 orpaHnYeHuit) OOJIBIIOrO YKCIIa epeMeHHBIX. Llenb Kypca — Hay4dHuTh HCIOIb30BaTh OMOIMOTEUHBIC TPOTPAMMBI M IPOTPAMMHOE
obecrieyeHne, MOHUMATh UX BO3MOXXHOCTHU U OIpaHUYCHMSL.

We discuss iterative methods for solving large-scale linear and nonlinear systems of equations and problems of function minimization (without con-
straints). The aim of our course is to teach how to use different libraries and software, understand their capabilities and limits.

HanmeHoBaHue u Kpar- Bcero B ToM uncne
KO€ co/Iep KaHue pasje- (uachi)
JIOB M T€M JHCIHILIHHBI KonTakTHas padora (paGora Bo B3aumoaeiictBuu ¢ npenogasa- | CamocrositeqibHasi padora o0y4daro-
(Moay.ist), TeJieM), YaChl erocsi, 4Yachbl
U3 HUX U3 HUX
(popma npomeKyTOUHOI
ATTECTAIMM 110 THCIHII- o . . VYueOHble 3ansatus, | Beero Brinonnenue | Ilogrororka | Beero
[¥a]

uHe (MOIyTI0) S < =2 HaIpaBJIEHHbIE HA AOMAlITHHX pedeparon

= =2 & g IIPOBEJICHUE TEKY- 3aJlaHui U T.IL.

s
=t = S % = | LIEro KOHTPOJIS yc-
=

5 2 3 § = | HeBaeMOCTH (ko

= 33 -

& % o 2 = E JIOKBUYMBI, IIpaK-

= o = = = = = >\ | THUECKHE KOH-

= =

= E z > 5| T I | TposbHBIE 3aHATHS

< = < O [o Ty o

™ E M = = | S 2| gap)*
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Tema 1. Cucrembl
JIMHEeHHBIX YPaBHEHUIA.

OcHoBHbIE ompeneneHus. Metog
PageRank st pamxupoBaHus BeO-
ctpanul. CTanuoOHAapHBIE METOMbI
(SIxo0u, Taycca-3eiimenss u np.).
[IpenobycnapnuBareny.
CunrymsipHoe pasnoxenne (SVD).
BeiposxneHHbIE CHCTEMBI.
JIMHEHHBIE  METON  HaWMMEHBIINX
KBa/IpaToB. Wurepnonsms
GYHKITHIA. Merog 00001EHHBIX
MUHUMaIBHBIX HeBsI30k (GMRES).
[Ipumepsr: HWHTETpaJIbHBIE u
uHTErpo-anu hepeHnnaIbHbIe
YpaBHEHHS, OJTHOMEpHBIE u
JIByMEpHBIE KpaeBble 3a1a4H.
MeToabl CONPSDKEHHBIX T'PaJAUCHTOB
(CG), GMRES ¢ orpaHdueHHOR
MaMATBIO U JIp. BAPUAHTHI METOJA.

24

12

12

12

Tema 2. Cucremsl
HEJINHEHHBIX YPABHEHHUI.

CraHnapTHbIe TIPETIOIOKEHHSI.
Merton Herorona (LU-pasznoxenue).
JlokanbHas CXOJIMMOCTb.
PasHocTHBIC anmpoKCUMAaIuU
MIPOU3BOJHOM.

Mertoabt Hrrorona-Kpeunosa.
KBa3suHBEIOTOHOBCKHE METOIBI,
meronr  bpoiinena. HenokanbHas
CXOJIMMOCTb: KOHTPOJIb mara
(nuHelHBIE  momck).  [Ipumepsr:
PIHTeraJ'[]:HbIe ypaBHeHHﬂ, u
JIByMEpHBIE KpaeBble 3aJaull, 3aJauu
9KOHOMHUYECKOTO PABHOBECHSI.

24

12

12

12

Tema 3. MunuMu3anus

24

12

12

12

12




(pyHxumii.

Meton l'aycca-Hprorona.
Brruucnenue napamMeTpoB 3a1adu 1o
UMEIOIIUMCSL ~ JaHHBIM.  MeTosl
laycca-Hrtotona wu JleBenOepra-
Mapkyapara. Henuuelinsiii meton
HaUMEHBIINX KBaZpaToB. Mertox
Putna-T'anepkuna. Ilapamerpusanus
pelleHuss MOJAEIM 3IKOHOMHUYECKOIo
pocra.

6. Hpe3eHTaunﬂUBbmo.J1- 34 , -
HEHHBIX 3aJaHui

Hroro 108 40 68

10. YYEBHO-METOJIWYECKHUE MATEPHAJIBI 1JI1 CAMOCTOSTEJIbHOMN PABOTHI YUAIIIUXCS
CamocrosTenbHas paboTa y4aluxcsi COCTOUT B H3Y4EHHUH JIEKIIMOHHOTO MaTepHaia, yueOHO-METOIMYECKOM TUTepaTyphl U PEIIeHUH 3a/1a4.
11. PECYPCHOE OBECIIEYEHHUE

OcHoBHas JIUTEpPaTypa

1. JIx. [Isunuc, P. llInabens, YncneHHble METOAbI 0€3yCIOBHOM ONTUMU3AIMK U PELICHNs] HEMTMHEWHBIX ypaBHeHUH. M.: Mup, 1988.

2. HO. Caan, MteparioHHBIC METOJIBI IS pa3peKCHHBIX IUHEHHBIX cucTteM. M.: MI'Y, 2014.

3. C.T. Kelley, Iterative Methods for Linear and Nonlinear Equations, Philadelphia, SIAM, 1995.

4. C.T. Kelley, Iterative Methods for Optimization, Philadelphia, SIAM, 1999.

5. C. Moler, Numerical Computing with MATLAB. Electronic edition: The MathWorks, Inc., Natick, MA, 2004.
http://www.mathworks.com/moler. Print edition: SIAM, Philadelphia, 2004.

6. W.H. Press, S.A. Teukolsky, W.T. Vetterling, B.P. Flannery. Numerical Recipes. 2nd edn. Vol. 1. Cambridge Univ. Press, New York. 1992.

7. J. Fernandez-Villaverde, D. Zarruk Valencia, A practical guide to parallelization in economics, NBER Working Paper 24561, 2018.

Jlonmo/IHUTeIbHAS JIUTepaTypa
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O@. ', Y. Mroppeit, M. Paiit, [Ipaktuueckas ontumu3zanus. M.: Mup, 1985.

2. JI. Kaxanep, K. Moynep, C. Haur, UncnenHbie METOIBI M IporpaMMHoOe obecrieuenune. M.: Mup, 2001.

3. . Oprera, B. Peiin6onar, MtepainoHHbIE METObI PEIICHHUs] HETWHEHWHBIX CHCTEM ypPaBHEHHH CO MHOTMMH HEW3BECTHBIMH. M.: Mup,
1975.

4. JIx. I'ony6, Y. Ban Jloyn, Marpuunsie BerauciaeHus. M.: Mup, 1999.

5. A.R. Conn, N.1.LM. Gould, P.L. Toint, Trust-region methods, Philadelphia, SIAM, 2000.

PecprBI I/IH(1)OpMaI_II/IOHHO-TeHeKOMMyHHKaHHOHHOﬁ CCTN «I/IHTepHeT»
1) http://www.mathworks.com/moler
2) https://www.mathworks.com/matlabcentral/
3) https://archive.siam.org/books/textbooks/fr18 book.pdf
4) https://archive.siam.org/books/textbooks/fr16_book.pdf

WHupopmalinoHHbIE TEXHOJIOTHUH, UCTIOIb3YyEMbIE B IIpoIiecce 00yUEeHUS

B npouiecce o0yuenust ucnosp3yeTcs MakeT npukiaaubix nporpamm MATLAB.

HNudopmannoHHble TeXHOJIOTHH, HCIIOJIb3YyeMble B IIpolecce 00y4eHust

1. [TporpammMHuoe obecrieueHue it co3manust u mpocmotpa pdf-moxymento Adobe Reader.
2. N3narensckas cuctema LaTeX.
3. [Tporpammuoe obecneuenrne MATLAB (GNU Octave).

MarepnanbHO-TexHH4YecKasi 6a3a

Jnis nmpenoaBaHus JUCUUIUIMHBI TpeOyeTcs Kilacc, 000pyJ0BaHHBIM MapKepHON MIIM MEJIOBOM TOCKOH; HOYTOYK, SKpaH U MPOEKTOP.
12. SA3bIK IPEIIOJIABAHUS

Pyccknii

14


https://www.mathworks.com/matlabcentral/
https://archive.siam.org/books/textbooks/fr18_book.pdf

13. PABPABOTYMK ITPOI'PAMMBIL, ITPEINNIOJABATEJIN

JOLEHT, 1.(¢.-M.H. MensaukoB Hukomnait bopucosuu
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OIIEHOYHBIE CPEJICTBA JJIsSI MIPOMEXKYTOUYHOM ATTECTAIIAM IO JAUCHUILINHE

«MeTtoabl penieHHs 32/1a4 ONTUMMU3ANNH U CHCTEM YPABHEHHI 00JIbII0I pa3MepHOCTID)

Cpe,Z[CTBa JJIs1 OCHUBAHUS IIJIAHUPYEMBIX PE3YJIbTAaTOB 06yLICHI/I$I, KPUTCPHUH U IIOKA3aTCIIN OUCHUBAHUA IIPUBEICHBI HUXKCE.

IIpunoxenue

PE3VJIBTAT KPUTEPUU u IOKA3ATEJIM OUEHUBAHUSA PE3YJIbTATA OBYUYEHUSA OLHEHOYHBIE
OBYYEHUSA 10 JUCHUILTHHE (MOAYJII0) CPEIACTBA
Mo TUCUHUIJIMHE | (Kpumepuu u nokazamenu 6epymces u3 coomeemcmeyouux Kapm KoMnemerHyuil, npu 5mom nob3yromcs iu-
(MoayJaio) 060 mpaouyuonuou cucmemou oyernusanus, 160 bPC)
1 2 3 4 3)
HeynoBierBopurenbHO Heynosiersopu- Yanosiersopu- Xopowo OT1ian4HO
TeJILHO TEJbHO
OTtcyTcTBHE 3HAHUN ®parmeHTapHbIE B nenom chopmu- | Chopmuposanssie, | ChopMupoBaHHBIE Y cTHBIHN DK3a-
SHATD: NPE/ICTABICHHS O CO- | POBaHHBIC, HO HE- | HO COJEprKallye CHCTEeMaTHYeCKHUe MEH
BPEMECHHBIX aJ'IFOpI/IT— IIOJIHBIC 3HAHUS O OTACJIBbHBIC Hp06e- 3HaHUA O COBPEMCH-
COBPEMEHHBIC aJIr'0- MaX KOMIBIOTEPHON | COBPEMEHHBIX ajI- | JIbI 3HAHHUS O CO- HBIX AJITOPUTMAX
PHTMBI KOMITHIOTED- MaTeMaTHKH, O Ma- | TOPUTMaxX KOM- BPEMCHHBIX &JIr0- | KOMIbBIOTEPHOH Ma-
HOU MaTeMaTHKH, TeMaTHUecKOil Teo- | MBIOTEPHOM Ma- pUTMAX KOMITbIO- | TEMaTHKH, O MaTe-
MaTEMATUUIECKYIO pHM, NeKameil B UX | TEMATHKH, O Ma- | TCPHOIl MaTeMa- | MaTH4eCKOii Teopuy,
TCOPHIO, JICKAIIYIO B OCHOBE TEMATHYECKOMH THKHU, O MaT€Ma- | jie)Kkaleil B UX OCHO-
X OCHOBEC TEOpUH, JIeXKa- THYECKOH Teo- BE
Kon 31 (ITK-3) el B UX OCHOBE | PHH, JIeXaIlel B
UX OCHOBE

YMEThb: OTCcyTCTBUE YMEHHHA ®parmeHTapHbIE B nenom VYcnemHoe, HO CdopmupoBanHoe OTYET
HNPUMEHSTH COBPEMEH- YMEHHSI IPUMEHSTh yCHELIHOE, HO HEe cozeprkamiee yYMEHHE IPUMEHSTh
HBIE aITOPUTMBI KOM- COBPEMEHHBIE aJIro- CHCTEMAaTHYeCKOe | OTACJIbHBIC COBpPEMEHHBIE aJIro-

BIOTEPHOM MaTeMa-
THKH, OIIEpPUPOBATH
(hakTaMu MaTeMaTuye-
CKOM Teopuu,
JIeKaIe B UX OCHOBE
Koa Y1 (IIK-3)

PUTMBI KOMIIBIOTEPHOU

MaTeMaTHKH,

oTepupoBaTh PpakTamu
MaTeMaTU4ECKOU TeO-

puu, Jiexanie B ux
OCHOBE

yMEHUE MTPUMEHSITh
COBpEMEHHbIE ajI-
TOPUTMBI KOMITBIO-
TEpHOW MaTemMaTu-
KH, OTIEpUPOBATh
(akTamu MaTrema-

Mpo0OeIbl yMeHne
IIPUMCHSATH COBPE-
MEHHBIE
AJIT'OPUTMBI KOM-
NBIOTEPHON MaTe-
MaTHKH,

PUTMBI KOMIIBIOTEPHOU

MaTeMaTHKH,

orepupoBaTh (pakTamu
MaTeMaTHYECKOU TEO-

puu, nexamei B ux
OCHOBE
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TUYECKON TEOPHH,
JIeXKallen B UX oc-
HOBE

ONEpPUPOBATH
(dhakTamMu MaTeMa-
THUYECKON TEOpUH,
JIeKalen B ux oc-
HOBE

BJIAIETD:
HaBBIKAMH ONITHMAJTb-
HOTO BBIOOpA U CO3/1a-
HUSI HOBBIX COBPEMEH-
HBIX aJITOPUTMOB KOM-
NBIOTEPHOM MaTeMa-
THUKH, HABbIKaAMH I10-
JTy4eHUS] HOBBIX
(akToB
MaTEeMaTUYECKOH TeO-
puu, Jexamen B ux
OCHOBE

Kon B1 (IIK-3)

OTCyTCTBHE HaBBHIKOB

®parmMeHTapHoe
BJIAJICHUE HaBbIKAMU
ONTUMAJBHOTO BRIOOpA
U CO3JaHUsI HOBBIX
COBPEMEHHBIX aJIr0-
PUTMOB KOMIIBIOTEP-
HOM MaTeMaTHKU, Ha-
BBIKAMMU MOTYYEHUS
HOBBIX ()aKTOB MaTe-
MaTHYECKON TEOpUH,
Jexalle B UX OCHOBE

B uenom
YCHEeNHoe, HO He
MIOJIHOE BJIa/ICHUE
HaBBIKAMH OTTH-
MaJbHOTO BEIOOpa
U CO3aHUA HOBBIX
COBPCEMCHHBIX aJI-
TOPUTMOB KOMIIb-
FOTEPHOI MaTeMa-
THKH, HAaBbIKAMH
TTOJTyYEHUST HOBBIX
(hakTOB MaTeMaTH-
4ECKOM TEOpHUH,
JIeXallen B ux oc-
HOBE

YcnemHoe, HO
cozeprkariee
OTJICIbHBIC
MPOOEITBI BIIaICHUE
HaBBIKAMH OTTH-
MaJIbHOTO BBIOOpa
Y CO3JIaHUsI HOBBIX
COBPEMEHHBIX all-
TOPUTMOB KOMIIb-
IOTEPHOU MaTeMa-
THKH, HAaBBIKAMH
MOJTy4eHHUS] HOBBIX
(hakTOB MaTeMaTH-
YECKOU TeopuH,
JIeKaIlel B UX Oc-
HOBE

CdopmupoBarHoe
BJIa/ICHNE HaBBIKAMU
ONTUMAIBHOTO BBIOOpA
¥ CO3/IaHus HOBBIX
COBpPEMEHHBIX aJro-
PUTMOB KOMITBIOTEP-
HOM MaTeMaTHKH, Ha-
BBIKAMU TIOTYYCHHUS
HOBBIX ()aKTOB MaTe-
MaTUYECKON TEOPHH,
Jexalle B UX OCHOBE

OTUECT

3HATD:
COBPEMEHHBIE MaTe-
MaTU4ECKHE METO-
JIbl, IPUMEHSIOIIE-
sl JUISI pelieHus 3a-
a4 B 00JIaCTH ecTe-
CTBEHHBIX HAYK,
SKOHOMMKH, COIIHO-
joruu ¥ uHdopma-
IIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTHH

Kox 31 (OIK-1)

OtcyTcTBHE 3HAHUI

®parMeHTapHbIe
MMpEACTABJICHUS O CO-
BPEMCHHBIX MaTeMa-
THUYECKHX METO/aX,
MIPUMECHSIFOIITHX CST
JUTSI pEIICHUS 33129
B 00J1aCTH eCTecCT-
BEHHBIX HayK, JKO-
HOMHUKH, COI[HOJIO-
UM 1 HHpOpMaru-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

B menom cdopmu-
PpOBaHHBIC, HO HE-
IIOJIHBIC 3HAaHUA O
COBPEMEHHBIX
MaTeMaTHYeCKHX
METOJIaX, TpHUMe-
HSIOMIUXCS s
pelIeHus 3a1a4 B
o0JIacTH  ecTecT-
BEHHBIX HayK,
OKOHOMHKH, CO-
IUOJIOTUA W WH-
(opmanMoHHO-
KOMMYHHKa-

CdopmupoBaHHbIe,
HO  CoOJepIKalle
OTHeNIbHBIE TMpo0de-
JIbl 3HAHUSA O CO-
BPEMEHHBIX  Ma-
TEMaTHYECKHUX

MeTOoJlaX, TpUMe-
HSAIOIIMXCS A
pelieHus 3a1a4d B
00J1acTH  ecTecT-
BEHHBIX HayK,
SKOHOMHUKH, CO-
[IUOJIOTUU W WH-
dbopmarmoHHo-

CdhopmupoBaHHbIe

CUCTCMATHUYCCKUC

3HAHUA O COBpeMeH-
HBIX MaTeMaTuuc-
CKHUX METOJax, MpH-
MCHAKIINUXCA JJIA
pelieHus 3amad B
00JIaCTH €CTECTBEH-
HBIX HayK, SKOHOMH-

KH, COIIMOJIOTHH U
UH(POPMALIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTUH

YcTHBIN DK3a-

MCH
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[IAOHHBIX TEXHO-
JIOTUU

KOMMYHHKa-
[MAOHHBIX TEXHO-
JIOTUH

YMETh: OTCyTCTBUE YMEHHHA ®dparmMeHTapHBIC B nemom VYcmemrtnoe, HO CdopmupoBarHOe VYcTHBINA dK3a-
MIPUMEHATH COBpPEMEH- YMEHHS TPUMEHATH YCHEeNHoe, HO He cozeprkariee yYMEHHE IPUMEHSTh MeH
HBIE METOJIBI IOCTA- COBpPEMEHHBIC METOJbl | CHUCTEMaTHUECKOE | OTAEIbHBIC COBpPEMEHHBIE METOIbI
HOBKH U aHaJm3a 3a- MMOCTAaHOBKY M aHAIM3a | YMEHHUE MPUMEHSTH | IPOOeIhl yMEeHne ITOCTAaHOBKH U aHaJN3a
Jad B 001acTu Mate- 3a1a49 B 00J1acTH Ma- COBpPEMCHHBIC Me- | IPUMEHSATEL COBpe- | 3a/ad B 00JacTH Ma-
MAaTHUKHU U I/IH(i)OpMa- TEMAaTUKHU U I/IH(l)OpMa- TOAbI IOCTAHOBKHU MEHHBIC METOAbI TEMAaTUKHU U I/IH(bOpMa-
TUKH THUKH N aHaJin3a 3a1a4 B IIOCTAaHOBKH U aHa- THUKHU
Koa V1 (OIIK-1) o0jacT maTema- Tr3a 3a1a4 B 00-
TUKHU 1 UHPOpMa- JIaCTH MaTEMaTHKHU
TUKH 1 nHOPMATUKU
BJIAJETD: OTCyTCTBUE HABBIKOB ®parmMeHTapHOe B uenom VYceneunoe, HO CdopmupoBanHoe pedepar

HaBBIKAMHU ONTHMAITb-
HOTO BBIOOpA COBpE-
MEHHBIX METOJIOB U
CpPE/ICTB TIOCTAHOBKH U
aHayn3a 3aja4 B 00-
JIACTH MaTEMaTHKH U
nH(OPMATUKA

Kox B1 (OIIK-1)

BIIaJICHUE HABBIKAMU
ONTUMAJIBHOTO BBIOOpA
COBpeMeHHBIX MCETO-
JIOB M CPEJICTB TOCTa-
HOBKM M aHajIu3a 3a-
a4 B 00J1aCTH MaTe-
MaTHKH U HHpOpMa-
THKHU

YCIIEIIHOE, HO HE
IIOJIHOE BJIaJICHHE
HaBBIKAMH OIITH-
MaJILHOTO BBIOOpPA
COBPEMEHHBIX Me-
TOJIOB M CPEJICTB
ITOCTAaHOBKH U aHa-
JIM3a 327134 B 00-
JIACTH MAaTEMATHKH
1 UHPOPMATHKHU

cozeprKamiee
OTJICJIbHBIC
npoOebl BuajeHue
HaBbIKAMU OTITH-
MaJIbHOTO BBIOOpa
COBpPEMCHHBIX ME-
TOJIOB M CPEJICTB
MIOCTaHOBKY M aHa-
TM3a 3a71a4 B 00-
JACTH MaTeMaTHKH
1 MTHPOPMATHKHU

BIIaJICHUE HABBIKAMU
ONTUMAIBHOTO BBIOOpA
COBpCMeHHI)IX MCTO-
JIOB M CPEJICTB TTOCTa-
HOBKH M aHaju3a 3a-
a4 B 00JIaCTH MaTe-
MaTUKH U HHpOpMa-
THUKHU

3HATD:
CoBpemMeHHbIE Me-
TOJBI IOCTPOCHUS U
aHaliM3a MaTeMaTH-
YEeCKUX MOJACTIEH,
BO3HHUKAIOIINX TTPH
PELIEHUH ECTECT-
BEHHOHAYYHBIX 3a-
Ja4 1 OCHOBAHHBIX
Ha quddepeHnnans-
HBIX YPaBHEHUSX.

OrtcyTcTBHUE 3HAHUH

@parMeHTapHbIE
MIPEACTABJICHUS O CO-
BPEMEHHBIX METOAaX
MOCTPOEHUS U aHAIINU3a
MaTeMaTUYECKUX MO-
JIeneH, BOSHUKAIOIINIX
MIPU PELICHUU €CTECT-
BEHHOHAYYHBIX 3a/1a4
Y OCHOBAaHHBIX Ha
g dhepeHIranbHBIX
YpaBHEHUSX.

B uenom chopmu-
POBaHHBLIC, HO HE-
ITOJTHBIC 3HAHHS O
COBPEMEHHBIX Me-
TOAAaX MOCTPOCHUS
W aHaJIM3a MaTeMa-
THYECKHUX MOJIC-
JIeH, BOSHUKAIOIIHX
IIPH PEIICHUH €C-
TECTBEHHOHAYY-
HBIX 33J1a41 ¥ OC-
HOBaHHBIX Ha

CdopmupoBanHbIe,
HO CojiepKaline
OTIenbHbIe pode-
JI6I 3HAHHS O CO-
BPEMCHHBIX METO-
Jlax MOCTPOCHHS U
aHaJM3a MaTeMa-
THYECKHUX MOJIe-
JIeH, BO3SHUKAIOIINX
IPU PELICHUH €C-
TECTBEHHOHAYY-
HBIX 337129 ¥ OCHO-

CdhopmupoBaHHbIe
CHCTeMaTHYEeCKHUE
3HAHHUS O COBPEMEH-
HBIX METOJaX MOo-
CTPOCHUS U aHAITU3a
MaTeMaTHYECKUX MO-
JieneH, BOSHUKAIOIINX
P PELICHHH €CTEeCT-
BCHHOHAYYHbBIX 3a/1a4
Y OCHOBAaHHBIX Ha
muddepeHInanbHbIX
YpaBHEHHUSX.

VY CTHEIN DK3aMeH
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Kon 31 (IIK-1)

muddepeHInab-

BaHHBIX Ha qudde-

HBIX YPaBHECHHSAX. PEHIMAIBHBIX
YpaBHEHUSX.

YMETb: OTCcyTCTBUE YMEHUH ®parMeHTapHbIE B nemom VYcnemHoe, HO CdhopmupoBannoe KonTponbsHsie
[IpumMeHsaTs coBpe- YMEHHMSI IPUMEHATh yCIIELIHOE, HO He cozeprkaliee yYMEHHE IPUMEHSATh paboThI
MEHHBIE METOJIBI TIO- COBPEMEHHBIEC METOABI | CUCTEMaTH4ECKOE | OTHEIIBHBIC COBPEMEHHBIE METOBI
CTPOCHUS U aHAIIN3a MIOCTPOEHUS U aHAJIN3a | YMEHHE IPUMEHATH | IPOOeIbl yMEHHE IIOCTPOCHHUS U aHAIN3a
MATEMATHIECKIX MATEMATHMECKHX MO- | COBPEMEHHBIC Me- | IPUMEHATH COBPe- | MAaTeMATHYECKHX MO-
MOJICIICH, BO3HH- JleNiel, BO3HUKAIOIIUX | TOJBI MIOCTPOCHUS | MEHHBIE METOZBI Jiesel, BOSHUKAIOIINX

IIPY PEIICHUH €CTECT- | M aHAIM3a MaTeMa- | IIOCTPOEHUS M aHa- | IPH PEIICHUH €CTECT-
Karolux Ipu perie-

BEHHOHAYUYHBIX 3a7lad | THYECKUX MOJIe- JU3a MaTeMaTude- | BEHHOHAYYHBIX 3a]1a4
HHUH CCTCCTBCHHOHA- 1 OCHOBaHHBIX Ha Jiel, BOBHUKAIOIIUX | CKUX MOJIENEH, Y OCHOBAHHBIX Ha
YHHBIX 327189 1 0C- nuddepeHIMaNbHEIX | TIPH PELICHHM €C- | BOSHHKAIOMUX MpU | auddepeHnanbHbIX
HOBAaHHBIX Ha JH(- YpaBHEHUSIX. TECTBEHHOHAYY- pELICHUN eCTeCT- YpaBHCHUSIX.
(epeHnranbHbIX HBIX 3aJa4 U OCHO- | BEHHOHAYYHBIX
YPaBHEHHUSIX. BaHHBIX Ha qudde- | 3a1a4 1 OCHOBAH-
Kox V1 (TIIK-1) PEHIMATBHBIX HBIX Ha mudde-

YpaBHEHUSX. PEHIMATBHBIX
YpaBHEHUSX.

BJIAIETD: OTCyTCTBHE HaBBIKOB ®parmMeHTapHOE B nenom VYcnemHoe, HO CdopmupoBanHoe KonTponbeHeie
HaBbIKaMH BBIOOpa BJIa/ICHNE HaBBIKAMHU yCIIeUTHOE, HO He cozeprkaliee BJIaJICHUE HABbIKAMU paboTsl, pedepar
COBPEMEHHBIX BBIOOpa COBPEMEHHBIX | MOJIHOE BIIAJICHUE | OT/ACIbHBIC BHIOOpA COBPEMEHHBIX

METO/IOB OCTPOCHHUS
U aHaJIn3a MaTeMaTu-
YEeCKUX MOJCJICH, BO3-
HHUKAOUIUX TPH pelie-
HHHU €CTECTBCHHOHA-
YUHBIX 32/1a4 ¥ OCHO-
BaHHBIX Ha qUdde-
PEHIMAIBHBIX YpaBHE-
HUSIX.

Kox B1 (TIK-1)

METOJIOB IIOCTPOCHHUS
U aHaJIM3a MaTeMaTH-
YEeCKUX MOJCJICH, BO3-
HUKAIOIIUX TIPHU pellie-
HHUHU €CTECTBEHHOHA-
VUYHBIX 33]1a4 ¥ OCHO-
BaHHBIX Ha qudde-
PEHLMAIBHBIX ypaBHE-
HUSIX.

HaBbIKaMH1 BbIOOpa
COBPEMEHHBIX Me-
TOJIOB MTOCTPOCHHS
Y aHalM3a MaTemMa-
THYECKHX MOJIe-
JIeH, BOSHUKAIOIIHX
[IPU PEIICHUH eC-
TECTBCHHOHAYY-
HBIX 33/1a4 ¥ OCHO-
BaHHBIX Ha U de-

MPOOEITHI BIIaICHUE
HaBBIKaMH BBIOOpA
COBpeMeHHbIX ME-
TOJOB IMOCTPOCHUS
Y aHalIn3a MaTeMa-
THYECKHUX MOJE-
JIeH, BO3SHUKAIOIIHX
MIPU PELLECHUU eC-
TECTBEHHOHAY4-
HBIX 3aJa4 U OCHO-

METO/IOB TIOCTPOCHUSI
¥ QaHAJIN3a MaTeMaTH-
YEeCKUX MOJEIICH, BO3-
HHKAIOIINX TIPH periie-
HHH €CTECTBEHHOHA-
YUHBIX 337124 U OCHO-
BaHHBIX Ha Jaudde-
PECHIMAIBHBIX ypaBHE-
HUSIX.

PEHIMATIBHBIX BaHHBIX Ha qudde-
YpaBHEHUSIX. PEHLMATBHBIX
YpaBHEHUSX.
3HATB: OtcyTcTBHE 3HAHUN @parMeHTapHbIE B nenom chopmu- | Chopmuposannsie, | ChopMupOBaHHbBIE VY CTHBIN 3K3aMeH
COBPEMEHHBIE METOBI MIPEJICTABIECHUSA O CO- | pOBaHHbBIE, HO HE- | HO CoJIeprKalline CHUCTEMATUYECKHE
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pcam3anu pas3ind-
HBIX MAaTCMAaTHYCCKHX
AJITOPUTMOB B BUJIC
MMporpaMMHBIX KOM-
IIJICKCOB, 0COOEHHOCTH
COBPEMCHHBIX BBIYUC-
JINTCIIbHBIX KOMILJICK-

BPEMECHHBIX METOJ1aX
pealn3anuy pa3ind-
HBIX MaTEMaTHYECKUX
aJIrOPUTMOB B BH/IE
MPOrPaMMHBIX KOM-
IUIEKCOB, 0COOEHHO-
CTSIX COBPEMEHHBIX

MIOJIHBIE 3HAHUS O
COBPEMEHHBIX Me-
TOJAaX pean3aliu
Pa3IMYHBIX MaTe-
MaTH4ECKHX aJro-
PUTMOB B BUzE
MPOTPaMMHBIX

OTJIENBbHEIC TTPO0de-
JIbI 3HAHUSA O CO-
BPEMEHHEBIX METO-
Jlax pearn3ariu
Pas3INYHBIX MaTe-
MAaTHYECKUX aJIr0-
PUTMOB B BHJIE

3HaHHUS O COBPEMEH-
HBIX METOJaX peau-
34U Pa3InIHbIX Ma-
TEMaTUYECKHUX aJIro-
PUTMOB B BHJIE TTPO-
IPaMMHBIX KOMITIEK-
COB, OCOOEHHOCTSIX

COB BBIYHCIUTEIBHBIX KOMILIEKCOB, OCO- | MIPOrPaMMHBIX COBPEMEHHBIX BBIYMC-
Kon 31 (ITK-4) KOMILIIEKCOB OCHHOCTSIX COBpEe- | KOMIUIEKCOB, OCO- | JIUTEIHHBIX KOMITICK-

MEHHBIX BBIYMCIHN- | OCHHOCTSX COBpE- | COB

TEJbHBIX KOMIUIEK- | MEHHBIX BBIYUCIIHU-

COB TEJIbHBIX KOMIUIEK-

COB

YMETb: OTcyTCTBUE YMEHUH ®parMeHTapHbIE B nenom ¥Ycnemnoe, HO CdopmupoBanHoe 0TYeT
MIPUMEHATh YMEHHUSI IPUMEHATh yCIIeUIHOE, HO He cozeprkaliee yMEHHE IPUMEHSATh
COBPEMEHHBIE METOMBI COBPEMEHHBIEC METOBI | CUCTEMaTH4ECKOE | OTHCIIBHBIC COBPEMEHHBIE METOBI
peaNn3annu pa3iand- peann3anny pa3and- YMEHHUE NIPUMEHSATH | IPOOEIbl yMEHHE peanuzanuy pa3iand-
HBIX MaTeMaTHYEeCKUX HBIX MAaTEeMaTUYEeCKUX | COBpEMEHHbIE MPUMEHATh COBpE- | HBIX MaTeMaTUYECKUX
aNTOPUTMOB B BUJIE aJIrOPUTMOB B BH/JIE METO/JIbI peann3a- MEHHBIE METOBI aNrOpUTMOB B BHJIE
MIPOrPaMMHBIX KOM- MIPOrPaMMHBIX KOM- LU Pa3IINYHBIX peann3anuu pas- MIPOrpaMMHBIX KOM-
IIJIEKCOB C YYETOM TJIEKCOB C YIETOM MaTeMaTHYECKUX JIUYHBIX MaTeMa- TJIEKCOB C YYETOM
0COOEHHOCTEN ocobeHHoCTe! aNrOPUTMOB B BUJIE | THUECKUX aJro- ocobeHHocTe!
COBPEMEHHBIX COBPEMEHHBIX MIPOrPaMMHBIX PUTMOB B BUIE COBPEMEHHBIX
BBIYHACIUTEIBHBIX BBIYHCIUTEIbHBIX KOMIUIEKCOB C y4e- | MPOrpaMMHBIX BBIYHCIIUTEIbHBIX
KOMILIEKCOB KOMIUIEKCOB TOM 0COOEHHOCTEH | KOMIUIEKCOB C y4e- | KOMIUIEKCOB
Kon Y1 (IIK-4) COBPEMEHHBIX TOM ocoOeHHOCTEH

BBIYHCIUTENBHBIX | COBPEMEHHBIX

KOMILIEKCOB BBIYHCITATEIHHBIX

KOMILIEKCOB

BJIAJETB: OTCcyTCTBUE HABBIKOB ®parmMeHTapHoe B uenom Ycnemnoe, HO CdopmupoBanHoe OTYET
HaBbIKaMH ONTHMAJIb- BIIa/ICHUE HaBBIKAMU YCIIELTHOE, HO HE cozepraliee BJIa/ICHUE HABBIKAMU
HOTO BBIOOpaA 1 cO3/1a- ONTHMAJIBHOTO BEIOOpA | TIOJTHOE BiIaJIEHUE | OTIENIbHBIC ONITUMAJILHOTO BBIOOpa

HUA HOBBIX COBPECMCH-
HBIX METOJOB pcajin-
3allMi MaTéMaTH4C-
CKHX aJITOPUTMOB B
BUJIC TPOTrPpaMMHBIX

W CO37IaHUS HOBBIX
COBPEMEHHBIX METO-
JIOB peai3aliuy Ma-
TEMAaTHIECKUX aJro-
PHUTMOB B BHJIC TIPO-

HaBBIKAMU OITH-
MaJbHOTO BRIOOpa
M CO3JIaHUs HOBBIX
COBPEMEHHBIX
METOJIOB peain3a-

MPOOEITbI BIIaICHUE
HaBBIKAMH OTITH-
MaJLHOTO BRIOOpA
1 CO31aHUA HOBBIX
COBPEMEHHBIX

U CO3/IaHUS] HOBBIX
COBPEMEHHBIX METO-
JIOB peajn3aliiy Ma-
TEMATUYCCKHUX aJIro-
PUTMOB B BUJIE TTPO-
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KOMIUIEKCOB, YYUTHI-
BAIOIIUX OCOOECHHOCTH
COBPEMEHHBIX
BBIYMCIUTEIBHBIX
KOMILIEKCOB

Koa B1 (IIK-4)

IPaMMHBIX KOMILICK-
COB, YYHTBIBAIOIIMX
0COOEHHOCTH
COBpPEMEHHBIX
BBIYHMCIUTEIBHBIX
KOMIUIEKCOB

LUK MaTeMaTHye-
CKHX aJIrOPUTMOB B
BH/IC MPOrPaMM-
HBIX KOMILIEKCOB,
YUUTHIBAKOIIUAX
0COOEHHOCTH
COBPEMEHHBIX
BBIYHCIUTEIBHBIX
KOMIUIEKCOB

METOJIOB pean3a-
LAY MaTeMaTuye-
CKHX aJITOPUTMOB B
BHJIC TIPOTPaMM-
HBIX KOMILIEKCOB,
YUHUTBIBAIOIIIUX
0COOEHHOCTH
COBpPEMEHHBIX
BBIYUCIIUTEIbHBIX
KOMILIEKCOB

IPaMMHBIX KOMILJICK-
COB, YYHTBIBAIOIIHX
0COOEHHOCTH
COBPEMEHHBIX
BBIUKCIIUTEIBHBIX
KOMIIIEKCOB

BapuaHTbl caMOCTOSATENBHBIX 3aaHUI 110 KypCY.

Paso6pars crareio K. Bryan, T. Leise, SIAM Rev., 48(3), 569-581.

B npumepe 3 nexuuu 4 (uHTerpo-auddepeHnnaibHoe ypaBHEHUE) pealn30BaTh Mpe1o0ycliaBiuBaTelb HA OCHOBE METOI0B SIKOOM U CUM-
MeTpuzoBaHHOro ["aycca-3eitnens. CpaBHUTH pe3yabTaThl ¢ Mpeao0ycaaBiIBaTelieM Ha OCHOBE OllepaTopa BTOPOi MPOU3BOAHOM, pa3o-
OpaHHBIM Ha JICKITUH.

3anaua 3.9.6 u3 [3]: pemmTh KpaeByto 3anauy '+ v’ + v =1, (0)= u(1) = 0. meronom GMRES 6e3 npenobycnasiuparens, a 3aTeM UC-
MOJIK3Ys B KauecTBe npeaoOyciaBiuBaTest oroopaxkenue M, 3amanHoe cienyronmum odpazom: —(i1)” = £, (M1)(0) = (#£)(1) = 0. [TocmoT-
PEeThb, UTO MPOUCXOIUT C YBETMUEHUEM YHCIa TOYEK.

3amava 7.5.8 u3 [3]: cpaBHUTH pe3yiabTaThl MeTO0B bpotinena u Hetorona-GMRES st MmouduipoBanHoii 3aaauu Bratu:
~VPu + du+e"=0
Ha mHoxecTse (0, 1) X (0, 1) c OIHOPOAHBIMHU KPAEBBIMU YCIOBUAMH Jlupuxiie.
CpaBHHTB pe3yJibTaThl padOTHl METOJIOB KBa3WHBIOTOHA, ['aycca-HpioToHa u JIerenOepra-Mapkyapara juis TectoBoro npumepa 1 us [1].

MeToanyeckue MaTepuaibl A5 NPOBeICHUs NPOLEYP OLCHUBAHNUS Pe3yIbTATOB 00y4eHH s

Oco6eHHOCTH OPraHU3AIMH Npolecca 00ydeHus
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HJ’IH S(b(l)eKTI/IBHOI‘O OCBOCHH: KypCa PEKOMCHAYETCA NEPEA KAXKABIM 3aHATUC ITPUBCCTU B IMMOPAJOK KOHCIICKTBI J'IeKI.[HfI. ITocne KaXxao01ro 3a”si-
THUSA PEKOMCHAYCTCA HalTHU U IIPOYUTATh JOIIOJHUTEIIBHYIO JIUTEPATYPY 11O TEME JICKIUH U IPOYUTATHE CBOM KOHCIICKTHI.

Ctpykrypa u rpaguK KOHTPOJIbHBIX MEePONPUSTHIA

TpI/I CaMOCTOATCIIbHBIX JOMAIIHUX IMPOCKTA.
Cucrema KOHTPOJIA H OHCHUBAHHUSA

3a KaXIbIil MPOEKT BhICTABIsIETCS OJIMH Oaill. B KoHIle cemecTpa 3TH Gailibl KOHBEPTUPYIOTCS B UTOTOBYIO OLIEHKY 10 hopMyJie 2 MITF0C YUCIIO

HaOpaHHBIX OAJIJIOB 3a MTPOCKTHI.
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