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1 OBIUME PEKOMEHJIALIMH

Jucunmuimaa «YuCIIEeHHBIE METOABDY OTHOCHUTCS K MAaTeMaTHYECKOMY H
€CTECTBEHHO-HAYYHOMY LUKy (BapuaTUBHAs 4YacTh) AWCIMIUIMH, 3ajJadei
KOTOpOH siBNsieTcs (OPMUPOBAaHUE Yy CTYACHTOB TEOPETUUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB B MCIOJIb30BAHUM YHMCIEHHBIX METOJIOB IPU PEUICHUU
3a/1a4 MOMCKa HyJIed GyHKIIMH OJHON NMePEMEHHOM, PEIICHHUS CUCTEM JIMHEUHBIX U
HEJIMHEHHBIX YpaBHEHUM, BBIYMCICHHUS COOCTBEHHBIX 4YHCEI M COOCTBEHHBIX
BEKTOPOB  Matrpull, oOpamieHusi MaTpHll, HWHTEPHOIUPOBAHUS  (YHKIIHMH,
YUCIIEHHOTO AU(PEpeHIMPOBaHUS M WHTETPUPOBAaHUS (DPYHKUUN, pEIICHUs
muddepeHIMaTbHBIX 1 UHTETPAIbHBIX YPABHEHUIA.

IIpeamMeTomM M3y4YeHHMs B pacCMaTpPUBAEMOW THCLMIUIMHE SBIIAIOTCS MOJEIN
Y aITOPUTMBbl YUCJICHHOTO PELICHUS MPUKIAAHBIX 33]1a4 U3 pa3audHbIX o0JsiacTen
HAayKHU U TEXHUKHU.

ILleJb AMCUMILIIMHBI  HW3Y4YEHUE TEOPETHUYECKHX METOJOB M OCBOECHUE
IIPAKTUYECKUX HABBIKOB B HCIOJIb30BAHWM YHCICHHBIX METOJOB IPU PELICHUU
Pa3IMYHbBIX TPUKIATHBIX 3a7a4.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUMA ITNCIUITINHBI

[Ipomecc wu3ydeHHS IUCHMILUIMHBI «UHWCICHHBIE METObI» HampaBjieH Ha
dbopMUpOBaHUE CIICTYIONINX KOMIICTCHITMN:
oouwexkynomypuvie komnemenyuu (OK):
® CIOCOOHOCTBIO BIIAJICTh KYJbTYPOM MBIIICHUS, yYMCHHUE
apryMEHTHPOBAHO U SICHO CTPOMTH YCTHYIO U TUChbMEeHHYIO peub (OK-1);
® CIOCOOHOCTBHIO BJIAJACHUS HABBIKAMH pPa0OTHl C KOMIBIOTEPOM Kak
cpenctBoM ynpasienus uHpopmanueit (OK-11);
® CIOCOOHOCTBIO paboTHl ¢ MHPOpPMALMEW W3 Pa3TUYHBIX HCTOYHUKOB,
BKJIIOYass CETeBBbIE pecypchl ceTu  MHTepHeT, [  pelIeHHs
1po(heCCHOHANBHBIX M colManbHbIX 3a1a4 (OK-15);

npogpeccuonanvuvie komnemenyuu (I1K):

®  HAYUHASA U HAYYHO-UCCAE008AMENbCKASL OesIMENbHOCTb.!

® CIOCOOHOCTHIO  JEMOHCTpAllMM  OOIIEHAyYHBIX  0a30BbIX  3HAHUU
€CTECTBEHHBIX HAyK, MaTEeMaTUKH U WHOOPMATUKHA, TIOHUMaHHUE
OCHOBHBIX (DAaKTOB, KOHIICIIIIMM, IPHUHIMIIOB TEOPUH, CBS3aHHBIX C
NPUKIAIHON MaTeMaTukoi u uapopmarukoit (ITK-1);

® CIOCOOHOCTHIO TOHMMAaTh W TIPUMCHATh B MCCICAOBATEIBLCKOM H
MPUKJIIAJTHON JIESITEIIbHOCTA COBPEMEHHBIM MAaTEMaTUYECKUW armapar

(TIK-3);
I’lpO@KI’HHCl}l u np01/l3600cm€€HHO-me)CHO]ZOZu'{eCKa}Z aeﬂmeﬂbHOCWlbf

® CIOCOOHOCTBIO OCYILECTBIISATH LIEJICHANPABICHHBIN TOUCK UH(POpMALUK O
HOBEWIIMX HAyYHBIX M TEXHOJOTMYECKUX JIOCTHKEHHUSAX B CETH
WutepHer u u3 npyrux ucrounukos (I1K-6).
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B pe3yabTare oCBOeHHMSI COAep:KAHHUA JUCHMILUIMHBI «YHcIeHHbIE
METOAbD) CTYJAEHT J0JIKeH:

3HaTh
® 0COOCHHOCTH MAaT€MaTHYECKHUX BBIUMCICHUMN, peaau3yeMblx Ha OBM;
® TEOPETUYECKHE OCHOBBI YUCIEHHBIX METO/IOB, TOTPEIIHOCTH BHIYMCIICHHH,
YCTOWYMBOCTD U CIOXKHOCTh AJITOPUTMA (IO MTAMSITH, 110 BDEMEHU CUETA);
® YUCJICHHbIC METO/IbI INHEHHOU anreOps;
pelIeHUE HEIMHEWHBIX YPAaBHEHUN U CUCTEM;
YHCIEHHOE UHTETPUpOBaHuE U Tu(HepeHIMpPOBaHUE;
METO/IbI TPUOIMKEeHNUS (PYHKINY;
METO/Ibl pelieHus TudPepeHIMATbHBIX YPaBHEHUN;
® METOJbI PEIICHNS HHTETPAIBHBIX YPABHEHU;
Ymersn
®CTPOUTH  QJITOPUTMBI  peAM3alMU  YHUCICHHBIX METOJIOB  PEIICHHS
MPUKIIAJAHBIX IPOIPAMM;
epa3pabaThiBaTh NPOrPAMMBbI, PEATTU3YIOIINE YUCICHHbIE METO/IBI.
Biaagers
®HABbIKAMU NPUMEHEHHUs 0a30BOr0 MHCTPYMEHTApHUsl YMCICHHBIX METOOB
JUTSL peLIeHUs] TPUKJIAAHBIX 3a/1a4;
METOJMKON MOCTPOCHHUSI, aHATIM3a U IPUMEHEHUS YUCIEHHBIX MOJIETIEH B
poheCCUOHATIBHON JIEATEIbHOCTH.

3. COAEP) KAHUE JUCHUIIJIMHBI
3.1 Teoperuueckuii MaTepua

Tema 1. IlorpenmtHoCTH BEIYUCICHUI

Conepxanue tembl. crounmku morpemHocteil. [loHsTHe mpubIMKeHHOTO
yucia. AOCOJIOTHAS W OTHOCHUTENIbHAsl TOTpentHocTu. BepHbie 1udpsl yucia.
CBsI3b  OTHOCUTENIBHOM MOTPEITHOCTH C KOJMYECTBOM BEPHBIX 3HAKOB 4YHCIIA.
[TorpemHocTh CyMMBI, Pa3HOCTH, MPOU3BEACHUS, YACTHOTO, cTerneHu. OOmas
dbopmyna s norpemHocty pyHkuun. OOpaTHas 3aj1adya TEOPUH MOTPEUTHOCTH.

Tema 2. KoppeKTHOCTh BBIYUCIUTEIBHBIX 3371a4 U aJITOPUTMOB

Conepxxanue Tembl. [locTaHOBKA BHIYUCIUTEIBLHOM 3a/1aun; 00YCIOBICHHOCTh
BBIYUCIUTEILHON  3aJlaud; KOPPEKTHOCTh  BBIUUCIUTEIBHBIX  aJITOPUTMOB;
TpeOOBaHUS, MPEIBIBISIEMbIE K BBIUNCIUTEIBHBIM aJITOPUTMAM.

Tema 3. [TpubnuxeHHoe pereHne HETMHEWHBIX YPaBHEHUN

Conepxanne Tembl. Jlokanmzanus KopHEW; OOYCJIOBJICHHOCTh 3aJlay
BBIYUCJICHUS KOpHS. MeToabpl HaXOXKJICHHUsSI KOpHEH: rmepedopa, OMCeKIuu (METOI
nuxoromun); meton HeroroHa; momudukanum metona HeioToHa (ympoIeHHBIHM
meton Herotona, xopna, cekymux, meton Creddencena); KOMOMHHUPOBAHHBIN
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MeTOo[I; MeToA uTepauuii. O0yCIOBIEHHOCTh METO/Ia MMPOCTON UTEPALIUUA U METOJIa
HproTOHA; 4yBCTBUTEIIBHOCTD K ITOIPEIIHOCTSM.

Tema 4. YucneHHble METO/BI PEUICHUSI CUCTEM JIMHEHHBIX allreOpandecKux
YpaBHECHUU

Conepxxanue Ttembl. IlocraHoBka 3agauun. Hopmbl BEKTOPOB W MaTpHII,
a0COJIFOTHASA U OTHOCUTEJbHASI TOTPEIIHOCTh BEKTOPOB. OOYCIOBIEHHOCTD 3a/1a4u
pellleHus] CHUCTEeM JMHEHHBIX anredpandeckux ypaBHeHHH. I[IpsMbie MeTosbI
pemenuss CJIAY: merox l'aycca (cxemMa €IUHCTBEHHOIO [EJEHUS, CXEMa C
BHIOOPOM TJIABHOTO JJIEMEHTa MO CTOJiOIy); cBsizb Metona [aycca ¢ LU-
pasznoxkenneM Matpuiel. QR-anroputm pemenuss CJIAY (meTom BpamieHwi).
Meron oproroHanmszannu; metoa Xaneukoro. MrepanuoHHble METOABI pELICHUS
CJIAY: meron npocToit urepanuu, Metos 3eiaensia. CXoaUuMOCTh UTEPAIMOHHBIX
MIPOIIECCOB. [Torpemnoctu UTEPAMOHHBIX IIPOIIECCOB. Pemienune
nepeonpeneneHHon CJIAY MeTogoM HauMEHBIIUX KBaApaToB. BriuucieHue
onpenenurenei: meron I[aycca, meron Xanerkoro. Berumcienue oOpaTHoOMH
MaTpPUIIBI.

Tema 5. BerunciieHne cOOCTBEHHBIX YUCEN U COOCTBEHHBIX BEKTOPOB

Conepxanue T1embl. IloctanoBka 3amaun. IlpeoOGpazoBaHue moa00Us.
Jlokanuzanusa coOCTBEHHBIX 3HaueHUU. OOYCIIOBICHHOCTh 3aJa4Ml BBIYUCICHUS
COOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX BEKTOpOB. (CTENeHHOW MeTon
BBIUMCIICHHUS] MAaKCUMAJIBHOTO COOCTBeHHOTO ymcia. QR- anroput™ BBIYUCIECHUS
cOOCTBEHHbIX 4YHcel. Meroa oOpaTHBIX HWTEpaluui BBIYMCICHHS COOCTBEHHBIX
BEKTOPOB.

Tema 6. Pemienue cuctem HEIMHEHHBIX YPaBHEHUN

Cognepxanue Tembl. [locTaHoBka  3agauM;  JIOKajdu3alusl  KOPHEN;
KOPPEKTHOCTh 151 00yCIOBJIEHHOCTD 3aJ1a4U. Merton HeroToHa;
MoauduIupoBaHHbid MeTo7, HeloToHa; ympoienHsiii meton Hprorona. Meton
UTEpALUU. Y CIIOBUS CXOAMMOCTH METO1a UTepauuii. [’ paqueHTHbIN METOI.

Tema 7. [Tpubnuxenue GpyHKUUN

Conepxanue TeMmbl. [locranoBka 3amaun. WHTepnomsuus 0000IMIEHHBIMU
MHOroujieHaMu. [lonMHOMUHANIBHAs HWMHTEpHOJsAUMs, MHorowieH Jlarpanxa.
[TorpemHOCTh HHTEPNOIALIMU. MUHUMH3ALKS IOTPETHOCTH. MHTEpNOIAIIMOHHAS
dbopmyna HeroToHa s paBHOMepHOM ceTku. Dopmyna HeroToHa s
HEpaBHOMEpHOW  ceTku. [obanbHas  MONMHOMHUHAJIbHAS  WHTEPIOJISIUA.
YUyBCTBUTEIBHOCT MHTEPIOIALMOHHOIO IMOJMHOMA K IIOTPEIIHOCTSIM BXOIHBIX
JNaHHbIX. MHTEpmomsanuss ¢ NOMOLIBIO «CKOJB3ALIEro» moJuHoMa. KycouHo-
MOJIMHOMUHANbHASA ~ WHTepnomsnusa. [IpeoOpasoBanue Dypwe, AUCKpPETHOE
npeoOpa3oBaHue. Tpuronomerprueckas WUHTEPIIOSALSA. [Tpubnmxenue
cruiaiiHamu. JIunelinsle, napabonuueckue, Kyonueckue crtaiHpl. OpToroHaibHbIe
cucTeMbl QYHKIIHMH (TTOKa3aTeabHbIE 1 TPUTOHOMETPUYECKHE (PYHKIINN).



Tema 8. Uucnennoe aquddepeHimpoBanue QyHKIIHMA

Copnepxanne Ttembl. [locranoBka 3amauu. [lpocreiimue  GopMysbl
qUCIEHHOTO  AU(GQGEPCHIUPOBAHMS:  BBIYHCICHUE  TEPBOM  MPOU3BOTHOM,
BBIYKCIICHUE BTOpPOM mpousBogHOoM. OOmui crnocod mnonayueHus Qopmyn
guciaeHHoro  guddepennupoBanus.  [lorpemHoctn  auddepeHIMpoBaHus.
OO0ycnoBieHHOCTh (hopMysT yrciieHHOro qudpepeHnpoBaHus.

Tema 9. YucnenHoe uHTErpupoBaHue QyHKINNA

Conmepxxanne Ttembl. llonarue o kBaapaTypHbIX ¢Gopmynax. Dopmyrbi
Hrrotona-Koreca. ®@opmynsl Tpaneunii, Cumicona, ['aycca, npsMOyroiabHUKOB.
[Torpemnocts  kBagpaTypHbiX (opmyn. OOYyCIOBIEHHOCTh KBaJpaTypHBIX
dopmyi. [IpaBuiio PyHre onieHKH MOTpEeNIHOCTH KBAAPATYPHBIX (OPMYI.

Tema 10. Pemienrie nudpepeHnraibHbIX ypaBHEHUN

Conepxxanne Tembl. [locTaHoBKa 3agaud. Y CTOMYMBOCTH PELICHUS 3a1a4d
Komm: ycTOM4MBOCT Ha KOHEYHOM OTPE3KE, YCTOMYMBOCTH IIO IPABOM YACTH.
UYucnennsle MeTonbl pemieHus 3anaun Komm (cetku U ceTouHble (DyHKUIUN),
nuckperHas 3anada Ko, siBHblE M HESIBHBIE METO[bI, YCTOWUYMBOCTB). Meron
DOiinepa. Metoa Pynre-Kyrra, cxemsl 1, 2, 3 u 4 nopsiakoB TouyHOCTU. PenieHue
cucteM auddepeHunanbHbIX ypaBHeHH. Pellienre ypaBHeHUs n-ro NopsIKa.

Tema 11. MuTerpanbublie ypaBHeHUs (2 yaca)

Copnepxanue Tembl. Knaccudukanus TMHEHHBIX UHTETPalbHBIX YPaBHEHUM.
JluckpeTnzanuss ~ MHTETPAJbHOIO  ypaBHEHWs  BTOpPOro  poxaa. Pemrenwue
WHTETpaibHbIX ypaBHeHU | pona. Perynspusanus.

3.2. I[IpakTnyeckue 3aHATHS
Tembl npakTHYECKHUX padoT

Tema 1. Haxoxnenue Hynen GyHKIMMA
C OHOM IIEPEMEHHOU
Tema 2. YUnucneHHbIe METOIBI PEIICHUS 33729 TUHEHHOMN areOpbl
Tema 3. UucneHHble METO/IbI PEIICHUS] CUCTEM
HEJIMHENHBIX YPABHEHUN
Tema 4. Metobl npuOaKeHUs] GQyHKIUAN
Tema 5. Yucnennoe auddepenuripoanue GyHKIMIMA
Tema 6. YnucieHHOE UHTETPUPOBAHUE
Tema 7. Unciennble METOIbI pelIeHUs] OOBIKHOBEHHBIX AU(depeHInaIbHbIX
YpaBHEHUU
Tema 8. UucneHHble METO/bI PEILICHHS] UHTETPAIbHBIX YPABHEHHUI

4. TEMBI IJIs1 CAMOCTOSATEJIBHOI'O U3YUYEHUSA

1. TIorpemHoCcT! BEIYACIEHUM.
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2. Moaudukanuu metoga HproToHa moncka KopHeil HEMTMHEHHOTO YpaBHEHUS
C OJHOW MEPEMEHHOM

3. MeTo1 opTOTOHAIM3AlUN PEIICHHS CUCTEM JIMHEWHBIX aJIreOpanyecKux
YPaBHCHUU.

4. Tlpubnwxenue crutaitHamu. JInneliHple, mapabonueckue, KyOndecKkue

CILJIAMHBI.

OpToroHajibHbIE CUCTEMbI MTOKA3aTEIbHBIX (DYHKIIHM.

6. Meton Xanenkoro pemenus CJIAY. Pemenue nepeonpeneneuauoin CJIAY
METO/I0M HaMMEHBIIIUX KBAJIPaTOB.

7. Penienue MHTErpaibHbIX YPAaBHEHHI

o1

5. METOJIUYECKHUE YKA3AHUA ITIO CAMOCTOATEJIBHOMY
N3YUYEHUIO MATEPUAJIA

VYkazannble B 1. 4 TeMbl HU3Y4alOTCAd CTYJIEHTaMH CaMOCTOSTEIbHO.
Jluteparypa mo 3tuM Temam gana B 1. 8.1, 8.2. KoHTposb 3HaHMI IO A’TUM TeMaM
OCYILECTBIISIETCS HA MPAKTHUYECKUX 3aHATHUSIX, @ TAaKKE€ BO BpPEMs KOHTPOJIbHOMN
TOYKH U HA SK3aMEHE.

TeMbl MpakTUYECKUX 3aHATUNA CTYJIEHTHI M3y4aloT CJCAYIOIMUM O00pa3oM.
[lepen nDpakTUKOM CTYAEHTBI CaMOCTOATEIBHO IOBTOPSIIOT TEOPETHUYECKUI
Marepuall. Jlamee Ha MPaKTUKE y JOCKH PEMIAIOT NPAKTHUYECKUE 3aJadd MO ITUM
TeMaM. 3aTeM, Mepe] HaNMCAHUEM KOMIBIOTEPHOW NPOrpaMMbl MOPOBOMAST
MoOJieTupoBaHue padoThl ynuciaeHHbIX aroputMoB B MathCAD win MATLAB. U
Jlajiee MUIIyT TPOTPAMMBI, OTYET U 3alIUIIAIOT UX.

6. ®OPMbI KOHTPOJISA

dopMOH KOHTPOJISI OCBOEHUSI KOMIETEHIIMN, YKa3aHHBIX B M. 2, SBISIOTCS
KOHCTICKTBI JISKITMOHHOTO MaTepuajla U CaMOCTOSTEIbLHON pabOThl, pEIICHUs
MPaKTHYECKUX 3aJ1ad, KOHTPOJIbHBIC Pa0OTHI, TECThI, OMPOCHI HAa MPAKTHYCCKUX
3aHSTUSX U DK3aMEH.

7. AHTEPAKTUBHBIE ®OPMbI

BaXHpIM 3JIEMEHTOM YCHEIIHOTO OCBOCHHMS MAaTepHaIa  SIBIAIOTCS
WHTEpPaKTUBHbIE (QOopMbl mpoBeAeHUs 3aHATUH. [lo [HaHHOW JUCUMILTMHE
MpeAnojaraloTcsl Cleaylolue HWHTEepakTUBHbIE (OpMBI: paboTa B KOMaHJE,
ITOMCKOBBIM METOJI U PELIEHUE CUTYallMOHHBIX 33/1a4.

1) PaGota B komanzae. CTyneHThl pa30uBaroTcs Ha rpynmbl. Kaxxaoi rpymie
npeajiaraeTcsi KOHKpETHash MaTeMaThyeckas MoJenb 3aaadd. Heobxoaumo
BbIOpaTh UMCJIEHHBI METOJA U HamucaTb KOMIIBIOTEPHYIO IpOrpammy,
00eCreurBaOIIYI0 HAMTYUITyI0 TOYHOCTh M MAKCUMAaJIbHOE ObICTPOIEHCTBHE.

2) IlouckoBsiii MeTof. PaccMaTpuBaroTCs HECKOJBKO YK€ M3YUEHHBIX TEM.
CryneHTam ImpemjiararoTcs  pa3jMYHble MaTeMAaTHYEeCKHEe MOJEIW  3aJad.
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HeoOxoaumo BeIOpaTh M 00OCHOBATh YMCICHHBIA METOJ PEUICHUS KOHKPETHOU
3aj1auu.

3) Pemenue cutyaunoHHbIX 3amad. PaccmaTtpuBaeTcs 3amaua oOpabOTKH
IKCIIEPUMEHTAIBHBIX JIaHHBIX HEKOTOpoW ¢u3uueckoil 3amauu. HeoOxommmo
IPEUIOKUTh MAaTeMaTHUECKYI0 MOJIENb 33Ja4id U BO3MOKHBIA YHCIICHHBI METO.
ee peleHHs..

8. YYEBHO-METOINYECKOE n HH®OPMAIIMOHHOE
OBECIIEYEHHUE JUCHUIIJIMHBI

8.1. ocnosnaa numepamypa

1. Munenab A.A. BeruucnurensHele MeTOABL. Y ueOHOe mocooue. — Tomck: B-

Crnextp, 2010.— 264c. (50 3k3.)

2. baxsanos H.C. XXunkos H.I1. KoGenpkoB I'.M. UnciaeHusie MmeToasl. — M.
: BUHOM. JIaGopartopus 3nanuii, 2006. — 636 c. (130 3x3)

3. Munens A.A. IlpaktukyMm 1no uucieHHbIM MeTojaM. — Tomck: TYCVYP,
2004. 196 c. (40 7K3.)

8.2. oononnumenvnas numepamypa
1. Pomanenko B.B. BrpuncnurensHas — marematuka.  JlaGopaTopHbIit
npaktukyM. — Tomck: TYCVYP, 2006. —114c. (97 3k3)

2. Pomanenko B.B. Meroanueckue yka3zaHus! TIO BBITIOJHEHHIO MPAKTUYECKUX
pabot no nucuuiuinHe «BoruucnurenbHas Marematukay. — Tomck: TYCVYP,

2010. - 106 c. /l
http://asu.tusur.ru/learning/bak230100/d18/b230100 d18 pract.doc

3. Munens A.A., Karaes M IO. [Ipubnmxenne crutaitnamu: Y4ueOHoe mocooue.
- Tomck: TYCVYP, 2001. - 40 c. (10 3k3)

8.3. Jluuyenzuonnoe npozpammmuoe obecneuenue
e Onmnepanonnas cuctema MS Windows
MicroSoft Visual C++ Express Edition
Borland Developer Studio 2006, Free Pascal 2.4.
Cpena paspaborku Microsoft Visual Studio 2005/2008
Oduchsrit maker Microsoft Office
[Taker Mathsoft MathCAD
[Taxer MathWorks MATLAB

8.4. . Internet-pecypcut:
http://poiskknig.ru — anekTpoHHass OuOnMMoTeka yueOHMKOB Mex-Mara MIY,
Mocksa
http://www.mathnet.ru.ru/ - obmmepoccuicKuii MaTeMaTHIECKAI TOpTaT



http://asu.tusur.ru/learning/bak230100/d18/b230100_d18_pract.doc
http://poiskknig.ru/
http://www.mathnet.ru.ru/
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http://www.lib.mexmat.ru — snexTpoHHas OMOIMOTEKa MEXaHUKO-MAaTEeMATHUSCKOTO
(akysbTeTa MOCKOBCKOTO rOCYIapCTBEHHOIO YHUBEPCUTETA
http://onlinelibrary.wiley.com - Hay4HbIe sxypHaisl u3aareascrea Wiley&Sons
http://www.sciencedirect.com/ - Hay4HbIe )KypHaJIbI H3aTeNbCTBa Elsevier
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