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PABOYASA MPOrPAMMA YYEBEHON AUCLUMUNIIUHDI
B1.B.08 YucneHHble MeToabl U MaTeMaTUYECKOEe MoaennpoBaHue

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKK/cneynanbHOCTH:
14.03.02 ApepHble omnsmka n TEXHOOMNU

2. Mpodnnb nogroToBKkM/cneymnanmnsauusa:

®un3nka aTOMHOro agpa 1 yacTu

3. KBanudukauma BbinyckHukKa: 6akanaep

4. ®dopma oO6y4eHuUs: oYHas

5. Kachenpa, oTBeuyarowas 3a peanmsaumo AUCLUNIUHBI:

Kadheapa saepHon pUsnkm

6. CoctaBuTeNnn nporpaMmmbi:

K.dp.M.H., gou. Jonrononos Muxann AHaTonbeBU4

7. PekoMeHOoOBaHa:

HayyHO — MeTOANYECKMM COBETOM om3nydeckoro akynbteTa, npoTokosn Ne6 ot 24.06.2021

Pl npoaneHa Ha 2022-2023 y4ebHbin roga, HMC dwunsnyeckoro cdakynoteta ot 14.06.2022,
npoTokos Ne6.

Pabouas nporpamma npoaneHa Hay4YHO-MeToaUYEeCKMM COBETOM (hmanveckoro dpakynbteTta oT
25.05.2023, npoTokos Ne5.

8. YueOHbIn ron: 2024/2025 CemecTp(bl): 7



9.Uenwu n 3apgauu y4ye6HOM AUCLUMNITUHBI

Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 6515 MmcCs:

- O3HaKOMJIEHNe CTyQEeHTOB C OCHOBHbIMM MeTO4aMM MaTeMaTMYEeCKOro MoAenMpoBaHus
PU3NKO-XMMNYECKMX MPOLLECCOB.

3adayu y4ebHoU OuCyUrIUHBbI:

- paTb 3HaHMs O 06a30BOM CTPYKType KOMMbOTEpa M €€ BO3MOXHOCTW; MOHSATUE
anropuTMa, OCHOBHbIE 3Tanbl pa3paboTkn Nporpamm; CpencTBa CTPYKTYPUMPOBAHUSA LOAHHbLIX U
ynpaBneHusi B NporpamMmmax; MeTOAOSOMM0 NPOEKTUPOBAHUSA MPOrpaMMHbIX KOMMOHEHT nyTemM
noLiaroBon aetanusaumn; A3blkoBble CpeacTBa peanu3aumm abcTpakuuin AaHHbIX U OENCTBUA
no nx obpaboTke;

- HayuuTb BblOMpaTb anropuTM NS peleHus 3ajadn; onpenenaTb afekBaTHble
KOHKPETHOWN 3agayve M BbIOpaHHOMY anropuTMy CTPYKTYpPbl AaHHbIX NporpamMMbl; MCMONb30BaTb
MEeTOoAbl HUCXOOALWEro MNPOEKTUPOBaHUA Anst  pa3paboTkM NporpaMMHbIX  KOMMOHEHT;
onpeaensaTb Nonb3oBaTenbCkMn MHTepdenc paspabaTbiBaeMbix NporpaMM; peanvsoBbiBaTb
NpPOrpaMMHbIE KOMMOHEHTbI Ha A3blKe NPOrpPaMMNPOBaHMS BbICOKOrO YPOBHSI.

- OBnageTb MaTemMaTUdeckMm annapatoMm, HeobxogumbiM Ans npodeccMoHarbHOM
AEATENbHOCTMW.

10. MecTo y4yeb6HOM AMcuUNUHbI B cTpyKType OOI:

YyebHas gucumnnmHa oTHocutes K Yactu uukna 61.B.0[0 (Mactb, dopmmupyemas y4acTHMKaMu
obpasoBaTenbHbIX OTHOLUEHWI).

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHUs nNo gucumnnuHe/mMoaynio (3HaHUA, yMeHus,
HaBbIKW), COOTHECEHHbIe C NMMTaHUupyeMbIMN pe3yrnibTaTaMun OCBOEHUs1 obpasoBaTefibHOU
nporpaMmmbl (KOMNeTeHLMAMU) U MHOAUKATOPaMU UX AOCTUXKEHUSA:

Kog HassaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMEeTeHLMK

Mposogut YMeTb: BblOMpaTb anroputM Ansd  peLleHus
MaTemaTmyeckoe 3agayun; onpegensTb afeKBaTHble KOHKPETHOM
MogenupoBaHue YmeTb 3agave u BblIOpaHHOMY anropuTMmy CTPYKTYpbl
npoLEeccoB n MICMOMNb30BaThb OaHHbIX NpOrpaMmbi;
obbekToB Ha 6ase Knaccuuyeckme

MK-2 | craHgapTHbIX MK-2.2 | yucnenHbie metoasl | BnadeTs mMaTemMaTU4eckum annaparom,
nakeToB ANs peLueHst HeobxoauMbIM ana npodeccrmoHanbLHowm
aBTOMaTU3MPOBaH 3apad. 0eaTenbHOCTH.
HOro
NPOEKTMPOBaHNS
1 nccnegoBaHumn

12. O6beM gucumunnuHbl B 3a4eTHbIX eauHuuax/yac —5/180.
dopmMa NpomMeXKyTOHYHOM aTTecTauumn — 3K3aMeH.

13. TpyRoeMKOCTb Mo Bugam y4yebHomn paboTbl

TpyooeMKocTb
Bua yuebHoli paboThbl Bcero [lo cemecTpam
7 cemecTp
AyauTopHbIe 3aHATUSA 54 54
nexkuumn 18 18
B TOM yucne:
npakTnyeckne 36 36




nabopartopHsle
CamocTosiTensHas pabota 90 90
KoHTponb 36 36
dopma NpomMeXyTOHYHON aTtTecTaumm Ok3ameH Ok3ameH
WToro: 180 180
13.1. CopepxaHue gUCLUMNIINHDI
n/n Peanusauus
pasgena
HaumeHoBaHuWe pasgena OVCLMNIIUHBI C
CogepxaHue pasgena gUCLUMNINHGI
OUCLUMNITUHBI MOMOLLbIO
OHNaWnH-Kypca,
OYMK*
1. Nekuun
BbluncnmTenbHbIi akcnepuMeHT. Mogenb, anroputm,
11 OBLuMe BONPOCHI. nporpamma. CUCTEMHBIN aHanus. HochpoeHme " i
aHanu3 uepapxmmn YnpoLeHHbIX MoZernen kak Meton
aHanm3a CroXHbIX CUCTEM.
dopmbl  MaTemaTMyeckux Mopenen: WMHBapWaHTHbIe,
anropuTMuYeckue, aHanuTu4eckne u rpadudeckue.
12 Knaccudukaums JdeTepMnHMpoBaHHbIe " cToxacTuyeckue i
' MaTeMaTU4eckux Mogenen. | matematudeckne wmogenn. WMepapxmdeckue YpoBHU
MaTeMaTU4ecKnx Moaenen: MUWKPOYPOBEHb,
MaKpOYypOBEHb, METAyPOBEHb.
YpaBHEHUS1 3aKOHOB COXPaHEeHus1 Macchl,
3Heprum, KOnmMyecTBa  OBWKEHUS. YpaBHeHWe
YpaBHEHMS! 3aKOHOB. HepaspblBHOCTU. Mogenn TennoBbIX CUCTEM Ha
1.3 MWKPOYPOBHE: YpaBHEHME TEMNMOMPOBOAHOCTH, YETbIPE -
TMNa rpaHWYHbIX ycrnoBulW Ans Hero.  Mogenum
rmapaBnmMyeckux CUCTEM Ha MUKPOYPOBHE. YpaBHEHME
HaBbe-CTokca.
MogenupoBaHue peanusauum cnyyamHbIX
. npoLieccoB. MeTtop MoHTe-Kapno. Mpumepsl
14 COHC;HOaBVIHHbILIeX npouec(c::)(:lCTBa MaTemMaTn4eckux MoAernemn, KoTopble MoryT i
OblTb M3y4eHbl 3TUM MeTogoMm. PaHaomusmpoBaHHas
MOZENb MNPOXOXAEHUST My4vka 3apsKeHHbIX YacTul
Yyepes BELLECTBO.
i\(/lquTgiT)'(» S;a”HCT%HBVg_' YpaBHeHue LUpeguHrepa. YucneHHble MeTodbl ero
1.5 MEXAHNYECKIX COCTOSIHI peweHus. [paHW4yHble ycnoBuss Onst  crydas -
' UHUTHOTO N UHPUHUTHOTO ABMKEHUS.
YucneHHble MeToabl
VIHTErprpoBaHis zagij:pemmajfs:ﬂlx ypaaﬂﬂimﬂ mgf::;:gz(:::%
1.6 ;Z;gg;g::;gﬂb%lx ypaBHEHUA BTOPOro U BbICWIMX MopsakoB. Metogbl i
YDABHEHMIA, PyHre-KyTTa 1 gpyrue metoasbl.
13.2. Tembl (pasgenbl) AUCUMNIMHBI U BUAbI 3aHATUIA
Ne HarMEHOBAHME TEMbI Buabl 3aHsaTUM (KONTMYECTBO YacoB)
n/ CamocTositensHas | KoHTp
(pasgena) gucumnnuHbl | Nlekumn | MNpaktuyeckme | JlabopaTopHble Bcero
n paboTta ornb
1 | O6wwue BONpoOCHI. 1 2 10 6 19
Knaccudpukaums
2 | matemaTtn4eckmnx 1 2 10 6 19
Mopenen.
3 | YpaBHEHMUSI 3aKOHOB. 4 8 12 6 30
4 OCHOBVHbIe CBONCTBA 4 8 18 6 36
crny4alnHbIX NPOLIECCOB.
MeToapbl onucaHus
5 | «4ncTbix» KBaAHTOBO- 4 8 20 6 38
MEeXaHU4eCKMX




COCTOSAHUN.

YuncreHHble mMeTogabl
WHTErpMpoBaHNs

6 | OObIKHOBEHHbIX 4 8 20 6 38
andpepeHLmanbHbIX
ypaBHEHUNA.

WNToro: 18 36 90 36 180

14. MeToan4yeckune YKa3aHuA ans o6yqa|ou4uxc9| no oCBOEHUI0 AUNCUUNJINHbLI
N3noxeHune MaTtepumana npenogasartersiemMm HeobxoaumMo BecTU B cbopme, ,D,OCTyI'IHOIZ and

noHUMaHus. [Ons ynydlweHuss ycBoeHusi yy4ebHOro MaTtepuana HeobXxoaAMMO MNPUMEHSITb
TPaAULMOHHbIE M COBPEMEHHbIE TeXHU4Yeckne cpeacTBa obyveHus. [ns caMocCTOSiTeNbHOro
N3y4YeHnst OTBEAEHO BPEMS Ha Bce pasaenbl Kypca.

CTygeHTaM Ha nekumsix HeobGXxoaMMo BeCTM NOAPOOHBLIA KOHCMEKT W CcTapaTbCsl MOHATb
mMatepuan Kypca, He CTeCHATbCA 3afaBaTb npenogasBaTernto BOMPOChbl Ans YrnyGreHHOro
MOHMMaHMSA KOHKPETHbIX MpobGnem kypca. [ns MomHoro noHUMMaHus MaTepuana cregyet
aKTMBHO WCMOMb30BaTb KOHCYmNbTauuu. [ns caMOCTOSITENbHOrO M3yYeHWsl pasfdenoB Kypca,
PEKOMEHAOBaHHbIX  npernogaBaTenieM,  HeobxoAMMO  MOMb30BaTbCA  OCHOBHOW U
AONOMNHUTENBHOW NUTEpaTypoOn, UHTEPHET-pecypcamu.

15. MepevyeHb OCHOBHOW W [AOMOJSIHUTENBLHOW rUTepaTypbl, PECypCOB WHTEpPHEeT,
HeoO0XxoAUMBIX AN OCBOEHUA OUCUMUNIUHBI (Criucok numepamypbi 0GhoPMASEMCcs 8 COOM8emcmeuu
¢ mpebosaHusmu FOCT u ucrionb3yemcs obujasi ckeosHasi Hymepauyus 0risi ecex audo8 UCMOYHUKOS)

a) OCHOBHas nuTeparypa:

Ne n/n NcTouHmK

Cpouko, Bnagumnp AHgpeeBud. YncneHHole metogbl. Kypc nekumi : [yuebHoe nocobue ans
CTya. By30B, 00y4. no cneunansHoct 010200 "lMpuknagHasa matematuka u uHcpopmartmka" n no
1 HanpaeneHuto 510200 "MNpuknagHas matemaTtuka n nHgopmatuka"l / B.A. Cpouko .— CI16. [m
ap.] : Nanb, 2010 .— 202 c. : un. — (Y4ebHukun gns By3oB. CneunanbHasa nutepartypa) .—
Bubnuorp.: c. 200.

BynaewuH, JleoHng AHaTonbeBud. KomnbloTepHoe MoaenMpoBaHne U3NYeCKUX CUCTEM :

2 [yuebHoe nocobue] / J1.H. BynaeuH, H.B. BeiropHuukuin, H.W. INleboska .— [onronpyaHbii :
WuTtennekt, 2011 .— 349 c.

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n MCTOYHUK
depnopeHko P. IN. BBegeHue B BbIUMCINTENBHYO U3NKY : y4eb. nocobue ans sysos / P.I1.
3 depnopeHko ; noa pea. u ¢ gon. A.N. JlobaHoea .— 2-e , ucnp. u gon. n3a. — JonronpygHbin :

MuTtennekr, 2008 .— 503 c.
Bonkos E. A. YucneHHble metoghl : yuebHoe nocobue / E.A. BonkoB .— WN3a. 5-e, ctep. — CI16:

4| Nauw, 2008 — 248 ¢

5 Tapacuk B.I1. MaTemaTtuyeckoe MmogenunpoBaHne TexHnyecknx cuctem / B.IM. Tapacuk. —
MwuHck. : “OunzannHl1PO” . 1997.

6 Mowucees H.H. MaTemaTtuyeckue 3agaym cuctemHoro aHanmsa/ H.H. Moucees. — M.: Hayka,
1977.

7 KomnbloTepbl, MOgenu, BbIMUCANTENbHBLIN 3KcnepumeHT. — M.: Hayka, 1988.

8 HueeprenbT HO. MalLMHHBIN NOMXo4 K pellennto matematmydecknx 3agad / HO.HueeprenbT,
Ibx.Pappap, 3.PenHronbg — M.: Mup, 1977.

9 Camapckun A.A.Mucnennble meTogbl/ A.A.Camapckuin, A.B. lN'ynuH. — M.: Hayka, 1989.

10 TuxoHor A.H.YpaBHeHus maTtematudeckon uankm/ A.H.TuxoHoB, A.A. Camapckui. — M.:
Hayka, 1982.

11 Jlanpay J1.0. TeopeTtnyeckasn dwmsmka: 8 10.T./ J1.0.J1angay, E.M. Jlucpwmy .— M.: Hayka:

Ousmartnut, 1973.— T.3. KBaHT. — 1974.

B) MHOPMAaLMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIE pecypchl (0uLmManbHbIe pecypcbl MHTEPHET)*:
Ne n/n Pecypc

12 www.lib.vsu.ru — 3HB BI'Y

13 https://edu.vsu.ru — QnekTpoHHbIN yHUBepcuTeT BI'Y



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3762&TERM=%D0%A1%D1%80%D0%BE%D1%87%D0%BA%D0%BE,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3762&TERM=%D0%91%D1%83%D0%BB%D0%B0%D0%B2%D0%B8%D0%BD,%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/

16. lMepeyvyeHb y4eOHO-mMeTOAMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(yyebHo-memoduyeckue pekomMeHOayuu, ocobus, 3adayHUKU, MemoOUYECKUE yKaszaHUsl 10 6bIMOJIHEHUI
rpakmu4YecKux (KOHMPOJIbHbIX), Kypcosebix pabom u dp.)

Ne n/n McToYHMK

BnaroeweHckuin, Bnagummp BanepbeBud. KomnbloTepHble nabopaTtopHble padoTsl Mo dmanke
B nakete MathCAD : [y4yebHoe nocobue ans ctyg. By3oB, 0Oyd. MO HanpaBneHuio NoAroTOBKU

1 H6akanaBpoB "TexHnyeckas dusnka"] / B.B. BnaroseweHckuin .— CaHkT-leTepbypr ; Mocksa ;
KpacHopgap : JlaHb, 2013 .— 93, [2] c. : un., Tabn. + 1 anekTpoH. onT. guck (CD) .— (YuebHuku
Ans By3oB. CneunanbHasa nutepatypa) .— bubnwuorp.: c.[94] .— ISBN 978-5-8114-1528-1.
MopgenvnpoBaHue pagnaumoHHbIX APEKTOB B CTPYKTYpax MeTarn-AuaneKTpuk-nonynpoBOaHMK
: nocobue : 010400, 014100, 071900 / BopoHexckuin rocygapcTBeHHbIN yHBepcuTeT, Kad.
anep. pusunkn, dus. dak.; Coct. FO.B. UsaHkos [1 ap.] .— BopoHex, 2004 .— 35 c.: un .—
Bubnuorp.: c. 33 .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep04035.pdf>.

17. OO6pasoBaTenbHble TEXHONOTMWU, UCNONb3yeMble MNpu peanusauum y4ebHOM
OUCUMNSINHBI, BKMOYas [AUCTaHUMOHHbIe obpa3oBaTtenibHble TexHonoruu (OOT),
3neKTpoHHoe oby4yeHue (J0), cMellaHHOe OOy4YeHue):

Mpn  npoBegeHWM  3aHATUM MO AUCUUNIIMHE  UCMOMb3YKTCA  crneaylolimne
obGpasoBaTenbHble TEXHOOMM:

— aKTUBHbIE N UHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3AHATUN;

— KOMMNbIOTEPHbIE TEXHONOMMN NPWU NPOBEAEHNN 3aHATUN:

— Mpe3eHTauNoHHble MaTepuanbl M TEeXHONormm npu OOBbACHEHUM MaTepuana Ha
NEKUNOHHBIX U MPaKTUYECKUX 3aHATUSAX;

- cneynannanpoBaHHoe obopyaoBaHMe nNpu NpoBeaeHnn nadbopaTopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauuih Mpu MNOCTaHOBKE Uenew M 3agady Kk paspaboTke
npuKnagHblX nporpamm, npu Bblbope nporpamMmHOro obecnevyeHnss no  YyCTaHOBMEHHbIM
KpuTepusam, npu paspaboTke nporpaMm no npeaycMOTPEHHbIM anroputMam 1 MetTogam

Onsa camoctoatensHon pabotbl mcnonbdyetca OBC YHuBepcutetckas 6GubnmnoTeka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, npuUMeHdemoe npwu
peanusauun aucumnnuHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AncTtaHunoHHble obpasoBaTtenbHble  TEXHOMOrMu (4oT) NPUMEHSIOTCSA c
ncnonb3oBaHneM obpasoBaTenbHOro noptana «ONeKTPOoHHbIN yHUBepcuTeT BITY».

18. MaTepunanbHO-TeXHUYECKOe obecnevyeHme AUCLUNIINHDI:

KomnbloTepHbIN knacc (ans npoBefeHns 3aHATUIA CEMMHAPCKOro Tuna,

TEKyLLLEro KOHTPOSIS U MPOMEXYTOYHOM aTTecTauum). r. BopoHex, nnowaab
CneumnanusmpoBaHHasa mebenb, komnbiotepbl Pentium-II, 111 (10 wrT.), YHuBepcutetckas, a.1, nom.l, aya.
00beANHEHHbBIE B NTOKarbHYK CETb C BO3MOXHOCTbLIO MOAKMYEHMS K 50711

cetn «MIHTepHETY.

AyouTopus Ans CaMOCTOATENbHOM paboThbl, KOMMbLIOTEPHBIN KNacc ¢
OOCTYMNOM K ceTU «V/IHTEPHET»: KOMMNbIOTEPbLI (MOHUTOPbI, CUCTEMHbIE
6rokn) (15 wr.)

r. BopoHex, nnowaab
YHuBepcutetckas, a.1, nom.l, aya. 313a

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUS TEKYLLEN N NPOMEXYTOYHON aTTecTaumn

MopsAOoK OLEeHKN 0CBOeHMs oby4Yatowmmmcs y4ebHoro matepuvana onpegensercs
coaepXaHMeM creayLmnx pa3aenos QUCUUNIIVHBI



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=7568&TERM=%D0%91%D0%BB%D0%B0%D0%B3%D0%BE%D0%B2%D0%B5%D1%89%D0%B5%D0%BD%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/sep04035.pdf

Nuaukatop(bl)
OOCTMXKEHUS
KOMNeTeHLMH

Ne HavnmeHoBaHue
n/n pasfena gucumninHbl
(moayns)

KomneTeH
uns(un)

OueHouHble cpeacTBa

1. | O6wwme BONpOCHI.
Knaccudpukauyms

2. MaTemMaTn4ecKmnx
Moaenen.
YpaBHEHUS 3aKOHOB.

OcHoBHblE CBOWCTBA
4. | cny4amnHbIX NPOLLECCOB.

onucaHus MK-2 MnK-2.2

KBaHTOBO-

MeToabl
CYUCTbIX»

5. MeXaHU4YECKNX
COCTOSIHUIA.

YucneHHble
WHTErpMpoBaHns
6. | OObIKHOBEHHbIX
AnddepeHumanbHbIX
YPaBHEHUN.

MeToAbI

YCTHBIV onpoc

MpomexyTouHasa aTTecTaums
dopMa KOHTPONS - SK3aMeH

MynkT 20.2.1
Bonpocel k ak3ameHy

20 TvnoBble OLEHO4YHble cpeactBa M MetToguyvyeCkKkune martepuanbl, onpegendrowjue

npoueaypbl oueHnBaHuA

20.1 TeKywWw it KOHTPOIb YCNeBaeMoCTH

KoHTponb ycneBaemocTy No AUCUMMNIINHE OCYLLECTBNSIETCS C NMOMOLLbIO CrieayHoLLMX OLEHOYHbIX

CpPeAacTs:
YCTHbIN Onpoc

OnuncaHune KpUTepPUEB U LLKanbl OLLEHUBAHNA KOMMNETEHLMI (pe3ynbTaToB 06y4YeHuns) npu npo-

MEXYTOYHOW aTTecTauum

Kputepun oueHMBaHNsE KOMNETEHLNI

YpoeeHb
cghopmupo-
8aHHoCcmu
KomnemeHyul

LLikana oueHok

MonHoe 3HaHWe y4ebHO-MPOrpaMMHOrO MaTtepuana Ha YpOBHE Komnu-
YECTBEHHOM XapaktepucTuki.  CrnocobHOCTb  CaMOCTOSTENBHO — OTBE-

lNosbiweHHbIU

CKOppEeKTMpOoBaTb OTBET NOo4 PYKOBOACTBOM MpenogaBarternd.

TUTb Ha [JOMOMHUTENbHBLIE  KOPPEKTMPYIOLLME BOMPOChI MpenojaBarte- | yposeHb Ornuo

ns.

3HaHMe OCHOBHOTO MPOrPaMMHOMO Marepuarnia Ha OCHOBE KayeCTBEH-

HOW XapaKTepuCTUKK, [OMnycKalollee norpewwHocTn B otBeTtax. Cro- basoenill ypo- XopoLuo

COOHOCTb CaMOCTOATENBHO OTBETUTb HA [OOMOMHUTENbHBIE KOPPEKTU- | BEHb

pyloLiMe BONpockl NpenogasaTens.

3H§Hme OCHOBHOIO MPOrPaMMHOMO MaTepuarna Ha OCHOBE KaveCTBEH- Mopozoebiil Y0BneTEOPU-

HOW XapaKTepuCTUKK, [OMnycKalollee norpewwHocTm B otBetax. Crno-

COBHOCTb CKOpPPEKTUPOBAThL OTBET NOA4 PYKOBOACTBOM Mpenogasartens. yposeHb TeMnbHO

He 3HaHMe OCHOBHOIO MpOrpamMMHOIO Martepuana. HecrnocobHoCTb _ HeynosneTtsopu-
TENbHO

20.2 NMpomexyTouyHasa aTrectauus

MpomMexxyTouHas aTTecTaums No AUCLUNIMHE OCYLLECTBMSIETCS C MOMOLLBIO CeayoLmMX

OLIEHOYHbIX CPE/CTB:



CobecegoBaHue no Gunetam K 9K3ameHy

20.2.1. NepeyeHbL BONPOCOB K 3K3aMeHY:

1.

a k~ w0

9.

BbluncnurenbHbin akcnepumeHT. Mogenb, anropntm, nporpamma.

YpaBHeHne Hasbe-CToKCa.

CuctemMHbI aHanus.

MogenvpoBaHue peanusaunin cryyanHbIX NPOLLEeCCOB.

[MocTpoeHre n aHanua vepapxmm ynpoLweHHbIX MOAeSien Kak MeTo[ aHanmsa CIOXHbIX
cUcTem.

Metog MoHTe-Kapno. [lNpumepbl MatemaTUdeckux Mogenen, KoTopble MOryT ObiTb
N3yyYyeHbl 3TUM METOLOM.

dopMbl MaTEMATMYECKUX MOLENEen: MHBAPUaHTHbIe, anropuTMUYECKMe, aHanmTn4eckme
n rpadpuyeckme.

PaHoomuanpoBaHHasi Modenb NPOXOXOEHUS MNyyKka 3apsbKeHHbIX YacTuy,  yepes
BELLEeCTBO.

ﬂ,eTepMMHMpOBaHHbIe N CTOXaCcTn4eckne MmatematTn4eckme Mmoaesru.

10.YpaBHeHue LpeguHrepa.

11.Vepapxuyeckme ypoBHM MaTeMaTUYECKUX MOAenen: MUKPOYPOBEHb, MaKpOYpPOBEHb,

MeTaypOBEHb.

12.YncneHHble MeToabl €ro peLLeHuns.

13.YpaBHEHMS 3aKOHOB COXPaHEHWUSI MACChbl, 3HEPTU, KONMYECTBA ABMKEHMS.

14.TpaHnyHble ycnoBus Ans criydas UHUTHOTO U MHAOPUHUTHOTO ABUMKEHMS.

15.YpaBHeHe HepaspbIBHOCTY.

16.3agava Kowwmn ans o6blIKHOBEHHLIX AnddepeHLmanbHbIX ypaBHEHUN.

17.Mogenu TennoBbIX CUCTEM Ha MUKPOYPOBHE: ypaBHEHME TennonpoBOAHOCTU, YeTbipe

Thna rpaHn4YHbIX ycn0|3m7| ana Hero.

18.NHTerpnpoBaHne ypaBHEHWUIA BTOPOrO U BbICLLUNX MOPSAKOB.

19.Mogenu rmgpaBnnyecknx CUCTEM Ha MUKPOYPOBHE.

20.MeToapbl PyHre-KyTTa n gpyrme metogbl.

OnuncaHune KpUTEepPUEB U LLIKanbl OLLEHUBAHNA KOMMNETEHLUMI (pe3ynbTaToB 06y4YeHuns) npu npo-

MEXYTOYHOW aTtTecTauum

YpoegeHb
cebopmupo-
8aHHocmMu
KoMremeHuyuu

Kputepum oueHnBaHnsa KomneTeHumm LLIkana oueHok

[NonHoe 3HaHwe y‘-le6HO-ﬂp0FpaMMHOFO Matepuana Ha YypoBHE Komnu-
YeCTBEHHOM XapaKTepUCTUKN. CnocobHOCTb  CaMOCTOSITENBHO — OTBE- lNosbiuweHHbIl
TUTb Ha AOONOJIHUTENbHbIE KOPPEKTUPYHLME BOMpPOChbl MnpernogaBare- ypo8eHb

4.

OT1nn4yHo




3HaHMe OCHOBHOrO MPOrpamMMHOrO Marepuana Ha OCHOBE KavecTBeH-

HOW XapaKTepuCTUKK, [OMycKalollee mnorpelHocTn B otBeTax. Crno- ba3zoenit ypo- XopoLLo
COOHOCTb CaMOCTOATENBHO OTBETUTb HA [OOMOSHUTENbHLIE KOPPEKTU- | 8EHb

pyloLLMe BONpOChI NpenogasaTens.

3H?Hl/le OCHOBHOrO MpOrpamMMHOrO Marepuana Ha OCHOBE KavecTBeH- IMopozoesii YoBneTEOpU-
HOW XapaKTepuCTUKK, [OMnycKalollee mnorpelHocTn B otBeTax. Crno-

COBHOCTL CKOPPEKTUPOBATL OTBET Mo PYKOBOACTBOM MNpenogasartens. yposeHb TeneHo

He 3HaHMe OCHOBHOrO mMporpaMMHOrO Marepuana. HecnocobHocTb _ HeyposneTtsopu-
CKOpPpPEKTMpOoBaTb OTBET NOA PYKOBOACTBOM NpenogasaTensl. TENbHO

NK-2
MpoBoAUT MaTeMaTU4eckoe MoJennMpoBaHmne NpPoLIECCOB M 0GBEKTOB Ha 6ase cTaHaapTHbIX

nakeToB aBTOMaTU3NPOBAHHOIO NPOEKTUpOBaHUA N ncecnegoBaHnn

MNepeyeHb 3anaHun ANa npoBepku cchopMUPOBaAHHOCTUN KOMMNETEHLUN:
1) TecToBble 3a4aHusA C BLIGOPOM OTBETOB

1. MPUBNMXKEHHBIM YACIIOM a Ha3bIBaOT YNCIO, HE3HAYUTENBHO OTNNYalLWmMecs oT
1) TouHoro A

2) HeTo4Horo A

3) cpeaHero A

4) TOYHOro He U3BECTHOro

2. [NMorpewHocTb, cBA3aHHAA ¢ caMOW NOCTaHOBKOW MaTeMaTUYECKON 3adadmn

1) norpewHoCTbL 3agaum

2) NnorpeLwHoCcTb MeToaa

3) ocTaTo4yHasa NOrpeLHoCcTb

4) NOrpeLlHOCTb BbIYUCIEHNI

3. lNorpelwHocTH, CBA3aHHbIE C CUCTEMOWN CYUCTIEHNSA
1) norpewHOCTb OKpyrneHus

2) NorpeLUuHoCcTb AeNCTBUN

3) norpeluHocTn 3aaad

4) oTHOCUTENbHAsA NOrpPeLUHOCTb

4. Yncnoson paa HasBaHUA CXOAOALLMMCH, ecrn

1) cywecTByeT npegen nocnegoBaTeribHOCTU €ro YaCTHbIX CYMM
2) MOXHO HaNTK CyMMy psaa

3) cywecTByeT nocneagoBaTenbHOCTb

4) YyacTHble CyMMbI PaBHbl HY1O

4. [1Be maTpuLbl OOHOIO U TOrO e TUMa, UMEeLLME OOMHAKOBOE YNCIIO CTPOK U CTONOLOB, U
COOTBETCTBYHLLME 3NIEMEHThI UX PaBHbI, HA3bIBAOT

1) paBHbIMK

2) ogMHaKOBbLIMU

3) pasHbIMK NO paHry

4) cXoXMMmn

5. 3ameHnB B Matpumue TMna mxn CTPOKN COOTBETCTBEHHO CTONGLaMM Noy4ynum
1) TPAaHCNOHUPOBaHHYIO MaTpULy

2) paBHy0 maTpuly

3) cpeaHo maTpuly

4) obpaTHyto maTpuLy



6. HaxoxgeHne obpaTHOM MaTpuLbl ANt AAHHOW Ha3biBaeTCS
1) obpalleHne gaHHOM MaTpULbI

2) TpaHCMOHUPOBaHMEM

3) cymmon matpuLy

4) 3aMeHON CTPOK 1 cToNdLoB

7. Ecnv anemeHTbl KBagpaTHOM MaTpuLbl, CTOSALLME Bbille (HUXE) rmaBHOM anaroHanm,
paBHbI HYMO, TO MaTpuLy HasblBalOT

1) TpeyronbHom

2) HyneBom

3) anaroHanbHoOW

4) Takasi maTpuua He cyllecTtByeT

8. MeToa, npeactaBnsaOLWLMA cOBOM KOHEYHbIE anrOPUTMbI AN BbIYUCIIEHUS] KOPHEN
CUCTEMBI

1) TOuHbIN MeTOA

2) MeTo penakcauum

3) NpuUbNMKEeHHbIN MeToA

4) oTHOCUTENbHbBIN MeTo

9. MeToa NO3BONSAOLLMIA MOSTYYUTb KOPHU CUCTEMBI C 3a4aHHON TOYHOCTbLIO NyTEM
cxoasLwmxcst 6eCKoOHeYHbIX NPOLIECCOB

1) uTepauMoOHHbLIN MeTOA

2) TOYHbIN METOA

3) npnbnmxkeHHbIn MeToa

4) OTHOCUTESbHLIN METO[,

10. 3ToT MeTo ABNsAeTcA Hanboree pacnpocTpaHeHHbIM MPUEMOM PELLEHUSI CUCTEM
NMHENHbIX YpaBHEHWI, anropuTM NocrneaoBaTenbHOr0 UCKIHYEHNST HEM3BECTHbIX

1) meTopg Naycca

2) metoa Kpamepa

3) meTog obpaTHbIX MaTpuLy

4) Begywinmn metop,

11. Kak nHaye HasbiBalOT MeTon dbucekummn?
1) MeTo4 NONOBUHHOIO AeneHns

2) MeTopg xopna

3) MeTopa nponopuMoHanbHbIX YacTen

4) MeToa «Ha4anbHOro oTpeska»

12. MeToabl peLlueHnst ypaBHEHUI OenATCA Ha:
1) MpsiMble n nTepaTUBHLIE

2) MNpsimble 1 KOCBEHHbIe

3) HavanbHble 1 KOHEeYHbIE

4) OnpegeneHHble N HeonpeaeneHHble

13. OToeneHne KOpPHEN MOXHO BbINOSTHUTL ABYMS cnocobamu:
1) aHanuTMYecknm mn rpacpmyeckum

2) NpUBNMKEeHNEM N oTAENEHNEM

3) aHaNUTUYECKUM N CUCTEMATUYECKUM

4) cuctemaTndeckum n rpadonyecknm



14. Ipn KOHTpONe peleHnsa anrebpanyeckoro ypaBHEHNA MOXET ObITb None3Ha:
1) Teopema Buera

2) Teopema HbloToHa

3) Teopema lNeppoHa

4) Teopema Wtypma

15. Utepauus iteratio B nepeBoae ¢ NaTMHCKOro:
1) noBTOpPEHME

2) 3ameLleHne

3) Bo3BpalleHne

4) yMHOXeHue

16. MeToa xopa-

1) YacTHbIN cnyyYan MeToaa utepauum
2) YacTHbI cnyyan meToaa Konnokauum
3) YacTHbIn cny4van metoga NporoHKu

4) YacTHbIn cnyyan meTtoga aycca

17. Kak nHaye HasbiBaoT metoa HbtoToHa?
1) MeTopa KacaTesnbHbIX

2) MeToa NpOroHku

3) MeTtopg ntepauunmn

4) MeToa xopa

18. Bce MeToAb! BIYUCIIEHUSA UHTErpanoB AensTcs Ha:
1) ToYHbIe N NPUGNNKEHHbIe

2) MpsaAMble n ntepaTmBHbIE

3) MNpsiMble 1 KOCBEHHbIE

4) MNpubnuxeHHble 1 cucTemMaTUdeckme

19. TOYHbIN METO BbIYMCIIEHMS MHTErpanoB 6bin NpPeanoXeH:
1) HeroTOHOM U JlenGHULEM

2) HetoToHOM 1 Mayccom

3) Mayccom n CTupnmHrom

4) BonbTeppom

20. K npnbnmxeHHbIM MeETO4aM pPeLUEeHUsI CUCTEM NIMHENHbIX YPaBHEHWIA OTHOCATCS:
1) meToq HblOTOHA;

2) wmeTtop lNaycca;

3) wmetog Koww;

4) wmeTtog BonbTteppa



1)

2)

3)

4)

5)

6)

7

8)

9)

2) TecToBble 3agaHns 6e3 Bbibopa OTBETOB

K kakomy Bnay Heo6xoaMMo NPUBECTU MaTPULLy NPU peLleHnn CUCTEMbI JIMHENHbBIX
anrebpaunyeckux ypaBsHeHun metogom Naycca? OteeT: CyTb MeToga [laycca coctouT B
npueegeHNN NCXOAHOW pacCLUMPEHHON MaTpuLbl CUCTEMbI K BEPXHETPEYrOSTbHOM
MaTpuue C NOMOLLbIO 3KBUBANEHTHbIX NpeobpasoBaHui (4obasneHme K cTpoke nobon
NMHENHON KOMBUHaLMK OPYrMX CTPOK U NepecTaHoBKa CTPOK, T.€. YypaBHEHUN).

Mpn YncrneHHOM peLleHnn TpaHCUeHAEHTHbIX YpaBHEHUI crieayeT OTAeNATb KOpHU. B
4YeM COCTOUT NPOLIECC OTAENEHNSA KOPHEN N KakKUMK cnocobamm MOXHO 3TO caenatb?
OteeT: OTAENUTb KOPHU — 3TO 3HAYUT Pas3buTb BCHO 00NacTb 4OMNYCTUMbIX 3HAYEHUN Ha
OTPE3KU, B KAXKOOM U3 KOTOPbIX COAEPXKUTCS OAUH KOpeHb. OTaeneHmne KopHen MOXHO
npoussecTn AByMs cnocobamu — rpadpnyeckum 1 aHanIMTUYECKUM.

Kakas 3agava npu pewweHnn guddepeHumansHoro ypaBsHeH1s Ha3blBaeTCs KpaeBomn?
OTBeT: 3aga4va Ha3bIBaeTCs KpaeBOW, eCin yKkasblBaeTCs MHTEpBan MHTErpUpoBaHus [a,
b] n cTraBATCA goNONHUTENbHbIE YCNOBUA ANA 3HAYEHUN (PYHKUMU Y N €€ NPOU3BOLHbIX
Ha KOHLUax 3TOro uHTepeana.

Kakumu HegocTtaTkamu obnagaet meTtof Junepa peweHns auddepeHuymanbHbiX
ypaBHeHun? OTBeT: MeToq Ounnepa obnagaet ABYMS CyLLECTBEHHLIMU HEQOCTAaTKAMMU:
Manon TOYHOCTbLIO (MeTOA NepBOro nopsigka TOYHOCTUN); CUCTEMATUYECKUM HaKOMNSIEHNEM
owmnboK.

Mouemy cbopmyna Maycca ans HaxoXxaeHust HtTerpana yHkunmn yaobHa ans
BbIYMCIIEHNSI HECOBCTBEHHbIX MHTErpanoB OT HEOrpaHNYeHHbIX pyHKuMn? OTBET:
dopmyna Naycca obnagaet o4eHb BaXXHOM OCOBEHHOCTBLIO — KOHL bl MPOMEXYTKa
WHTErpupoBaHNsA HUKOr4a He BXOOAT B Yncno y3nos oopmysel Maycca. Noatomy
dopmynbl [aycca oveHb yaoOHbI ANs BbIYMCIEHNSA HECODCTBEHHbLIX MHTErpasnos OT
HeorpaHnyYeHHbIX OYHKLUUI, ecnmn ocobble TOYKM NOAbIHTErparibHON OYHKLMM NexarT Ha
KOHLax oTpeska.

B 4em cocTouT CyTb aganTUBHbIX anropuTMOB BblYUCNEHUSA MHTErpanoB (OYHKLUNN?
OTtBeT: 3 bopMyn NOrpeLLHOCTEN YNCTIEHHOMO UHTErPUPOBAaHMS BUAHO, YTO TOYHOCTb
nosiydaembix pe3ynbTaToB 3aBUCUT KaK OT XapakTepa U3MeHeHUs NoAbIHTErpasnibHOM
YHKUNK, TaK 1 OT Lara UHTerpmpoBaHms. [Ans OCTUXKEHUST OANHAKOBOW TOYHOCTM NMpu
WMHTErpmMpoBaHmm crnabo MeHsLWwenca PyHKUMM Wwar MOXXHO BblbpaTb 60MbLInMM, YeM Npu
WHTErpMpOBaHMUN PE3KO MEHSIIOLLMXCS, OCUUNNNPYIOLLMX PYHKLMA. B aganTuBHbIX
anropuTMax NponcxoauT aBToOMaTUYECKUI BblIbOpa Llara MHTErpMpoBaHus B
3aBMCUMOCTU OT XapakTepa N3MeHeHUs1 OYHKLNN.

Kakumn metogamm MOXXHO BbIMUCHSATb MHOFOMEPHbIE MHTerpansl? OTBeT:
ncnonb3oBaHne KybaTypHbIX OpMyI, METOL CTAaTUCTUYECKUX UCTbITAHUN (METOA
MoHTe-Kapno)

MpuBeguTe Ha3BaHMsS METOAO0B YNCIEHHOIO MHTErpupoBaHusa yHkumn. OTBET: MeToA
NPSMOYrofibHUKOB, MeToA Tpaneuun, metog CumncoHa, metoq HetoToHa-KoTeca, metopq,
MoHnTe-Kapno n gp. OTBeT cuntaTb BEPHbIM, ECINN NPUBELEHLI HE MEHEE ABYX METOLOB.
MpuBeanTe Ha3BaHUA METOAOB YNCINEHHOIO peweHns auddepeHUmnanbHbIX YpaBHEHUN.
OtBeT: meToa Aunepa, metog PyHre-KytTa, metogq HymepoBa, metog Agamca, Metoz
nporoHkn. OTBET cunTaTh BEPHbLIM, ECINN NPUBEAEHbI HE MEHEE OBYX METOAOB.

10)Kakue yncneHHble MeToabl OTHOCATCS K YACIIEHHBIM MeToAaM NUHEHON anrebpbl?

OtBeT: K uncneHHbIM MeToaam NMHENHoN anrebpbl OTHOCATCS YNCTEHHbIE METOAbI
peLleHns CUCTEM NIMHENHbIX anrebpanyecknx ypaBHeHui, obpalleHus MaTpu,
BbIYMCNEHNSI onpeaenuTenei, HaxoXaeHNst COGCTBEHHbIX 3HAaYEHU 1 COBCTBEHHbIX
BEKTOPOB MaTpuL,.



11)Kakne onepauuu Hag maTpuuen ocyLecTBNATCA B NPSIMOM XoAe meTtoaa faycca
peLLeHnst CUCTEMbI JIMHENHbIX anrebpandecknx ypasHeHnn? OTeeT: B npamom xoae
npouenypbl Maycca maTpuua cMCTEMbI NPUBOAUTCS K TPEYrofibHOMY BMAY C NOMOLLbHO
onepaunn asyx Tunos: 1) [leneHne Bcex afieMEHTOB CTPOKM Ha BeAYyLLUN SNIEMEHT 3TOM
cTpoku. 2) lobaBneHmne Kk anemeHTamMm CTPOKM 3N1EMEHTOB APYron CTPOKKN, YMHOXEHHbIX
Ha KOHCTaHTYy.

12)MNpuBeante Ha3BaHNA METOL0B YMCNEHHOMO PELLUEHNSA CUCTEM NIMHENHbIX
anrebpaunyecknx ypaBHeHu. OTBET: MeTO4 NPOCTOM UTepauuun, metog laycca, metoz
3engens, meTtoq KBagpaTHOro kopHa. OTBET cuMTaTb BEPHbIM, €CNY NpMBEAEHbI HE
MeHee OBYX METOO0B.

13)B 4em cocTouT CcyTb rpacdmyeckoro Metoga oTaeneHns KOpHen Npu peLueHmnm
HenHenHbIX ypaBHeHnn? OTeeT. CTpoaT rpaduk dpyHKumn y = f (x), Bxogsuwien B
ypaBHEHME, 3HA4YEHMA OENCTBUTENbHbBIX KOPHEN YpaBHEHUN ABNAOTCS abcunccamm
ToYek nepeceveHns rpadumka pyHkumm y = f (x) ¢ ocbto Ox. OTpesku, B KOTOPbIX
3aKI10YEHO TOSBbKO MO OAHOMY KOPHHO, flerko Haxoaatcs. 'padmyeckmin cnocob
oTAeneHus KopHen He obnagaeT 60mMbLwon TOYHOCTLIO. OH JaeT BO3MOXHOCTb rpybo
onpenenuTb MHTepBarbl N30SIALMK KOPHSI.

14)B 4em cocTouT CcyTb rpacmyeckoro MeTofa oTAeneHns KOpPHeEn nNpu peLleHnm
HeNUHenHbIX ypaBHeHUN? OTBET: AHANUTUYECKN KOPHU YPaBHEHUSI MOXHO OTAENUTb,
Ncnornb3ys CBOMCTBA (PYyHKLMN, N3BECTHbIE U3 Kypca MaTeMaTmnyeckoro aHanusa. Ecnu
JYHKUMA HenpepbiBHA Ha OTpe3Ke [a, b] n NnpMHMMaeT Ha KOHLAax 9TOro oTpeska
3Ha4YeHUs1 pa3HbIX 3HAKOB, TO BHYTpW oTpes3ka [a, b] cywecTByeT xoTs 6bl O4MH KOPEHb
ypaBHeHus f (x) = 0. Ecnu doyHKUMA HenpepbiBHA U MOHOTOHHA Ha oTpeske [a, bl n
NPUHMMAaET Ha KOHLaX 3TOro OTpeska 3Ha4YeHUs pasHbiX 3HAKOB, TO BHYTPKU oTpeska [a, b]
cywiecTByeT KopeHb ypaBHeHus f (x) = 0 n npuToM eguHCTBEHHbIN. MOXHO
pekoMeHaoBaTb Cneayownn nopsaok AeNCTBUN OANA OTAENEHUS KOPHEN aHaNUTUYeCKUM
meTogoMm. 1) HanTtu nepyto Npon3sogHyto. 2) CoctaBuTb Tabnmuy 3HaKOB PyHKL MK,
nonarasi X paBHbIM : @) KPUTUYECKUM 3HAYEHUSIM (KOPHSAM) NPOU3BOLHON Ui
OnNMXanLwmnM K HAM; 0) rpaHMYHBbIM 3HaYeHUsM (Mcxoast U3 obnacTn 4OnNyCTUMbIX
3Ha4YeHun HemseecTHOro). 3) OnpenennTb MHTEPBArbl, HA KOHLAX KOTOPbIX (PYHKLMS
NPUHMMAET 3HAYEHNSA NPOTUBOMOSIOXKHbLIX 3HAKOB. BHYTPY 3TUX MHTEPBANOB COAEPKUTCH
Nno O4HOMY U TOJSIbKO MO OQHOMY KOPHIO.

15)NprBeanTe Ha3BaHUA METOA0B YMUCIIEHHOIO PeLLEHNS TPAHCLEHAEHTHbIX U HENMMHENHbIX
ypaBHeHun. OTBET: MeTOA AeneHus nononam (Metog ducekuun), MeToq NpPoCTbiX
nTepaunn (MeTon nocrnegoBaTenbHbIX NPUBAVXKEHUIN), METOA XOPA (METOA CEKyLLMX),
meToa HbloToHa (MeToa KacaTesbHbIX).
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