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Mporpammy ovcumnnuHbl paspabotan(a)(n) AoueHT, K.H. (ZoueHT) Mokeiiyes B.C. Kadbeapa
NPUKNagHoON MatemMaTukn oTaeneHme NpuknagaHon MaTteMaTnkm 1 MHOPMaTUKK
Valery.Mokeychev@kpfu.ru

1. LLenn ocBOEHUS AUCLUMIUHDI
Nanaraetcs coBpeMeHHbIn MOAXOM K PEWEeHUO YypaBHEHNI B HACTHbIX MPON3BOAHbIX

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.7 MNpodeccrnoHanbHbIin" OCHOBHOW
obpaszoBartenbHoit nporpammbl 010400.62 MNpuknagHas matemaTuka n nHdopmaTtka n 0THOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTcs Ha 4 Kypce, 8 ceMecTp.

OucumnnuHa no Boibopy B3.[0B.7 "YpaBHEHNS C YaCTHbIMM NPON3BOAHBIMUA" OTHOCUTCS K
npodpeccrnoHanbHOMy LMKy OUCUMUMIVH, NpedHa3HadyeHa ang ctyaeHToB 4 kypca (8 cemectp).
basupyetcs Ha 3HaHWSX, NONy4eHHbIX B paMkax gucuunnuH "Maremartmnyeckuii aHanmna",
"OndpdpepeHumanbHbie ypaBHeHNS".

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komneteHumu npuobpeTaemMon KOMMNeTeHL N
MNK-4 CnocobHOCTb B COCTaBE Hay4YHO-MCCNenoBaTeNbCKOro u
(NMpodpeccroHanbHble NPOW3BOACTBEHHOrO KOMINEKTMBA pellaTh 3a4ayu
KOMMNeTeHuunm) NpodoeccnoHanbHOM OeaTeNbHOCTH
MK-8 CMOCOBHOCTb OOPMMPOBATL CYXAEHNS O 3HAYEHNN 1

nocnencTBusxX CBOeWn ﬂpOC*)eCCI/IOHaJ'IbHOVI OeATenbHOCTN C

(KZF:A?_IOSTGS:LTS:)&WDHHG y4€TOM CouManbHbIX, MPOPECCMOHANBbHBIX 1 3TUHECKMX
no3nunm
cnocobHOCTb pewaTtb 3a4a4v NPoON3BOACTBEHHON 1
MK-9 TEXHONOrM4Yeckom OesaTenbHOCTU Ha NPogpeccnoHanbHOM
(npodpbeccmoHanbHble YPOBHe, BKNtoYast: pa3paboTky anropuTMUYECKuX u
KOMMNeTeHuunm) NPOrpamMMHbIX peleHnii B 06nacT CUCTEMHOIO 1 NPUKIaaHOMo
nporpamMMmpoBaHns

B pesynbtate ocBOEHUS OUCUUMNINHBI CTYOEHT:

1. DONXeH 3HaTb:

COBPEMEHHYIO Teopuo audodbepeHLumnanbHbiX YpaBHEHNA C YACTHBIMU NMPOU3BOAHbIMY
2. IONXEeH yMeTb:

OPWEHTNPOBATLCS B CNOXHbIX BONPOCAxX COBPEMEHHO
TEOPUN ypaBHEHWIA B YaCTHbIX MPOM3BOOHbIX

3. 0OMXEeH BnageTb:
COBPEMEHHbIMM METOAAMN pelweHns anddepeHumnanbHbIX YPaBHEHUA C YACTHLIMU MNPOM3BOAHbLIMU
4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

HaBbIK/ CAMOCTOATENIbHOIrO peLleHmns
OndodoepeHLManbHbIX YPaBHEHWUA C YACTHBIMU NPON3BOAHBIMU
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4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 8 cemMecTpe.

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens nX TpyA0EeMKOoCTb Tekyuwiue doopmbi
N 'DMKIIL:)I:J,I-;;LI;HH/ CeMecmcemecrpa (B yacax) KOHTpONsi
Nek ImI1pal(wwecmeJ1a60paTop|-||:|e
u 3aHATUSA pa601b|
1Tema . Teopus 8 | 12 | 0 0 5 |padora |
"l0606WeEHHbBIX OYHKLNIA P
omauwHee
Tema 2. NpocTpaHcTBa A
2. CoBonesa 8 3-4 0 0 5 3apjaHve
Tema 3. lpocTpaHCcTBO KOHTPONbHas
3.|6bICTPO ybbIBAOWMX 8 5-6 0 0 5 paboTta
doyHKUWUIA
Tema 4.
MNpeobpasoBaHue NMCbMEHHas
4.|dypbe MenneHHo 8 7-8 0 0 5 paboTa
pacTywmx 0606LWeHHbIX
doyHKUMIA
Tema 5. MNpumepsbl
HepaspeLwnMbIX B
omauwHee
knacce 0606LeHHbIX A
5. CyHKLWIA 8 9-10 0 0 5 3apaHue
angopepeHumanbHbiX
ypaBHEHWU
6.|TeMa 6. TowsiTue cpu g8 |11-12| o 0 5 howa
‘|-pacnpeneneHuns
Tema 7. CxoonMoCTb nomatwHee
7.|psooB B knacce hu- 8 13-14 0 0 5 3apaHue
pacnpeneneHun
Tema 8. Teopus
KOHTpONbHas
paspewnmMocT B i
8'Knacce i 8 15-16 0 0 5 paboTa
-pacnpeneneHuni
Tema . Itorosas 3ayer
" |dopma KoHTpoOnNA 8 0 0 0
PernctpaumnoHHbli Homep 953315 OBAEKTPOHHEH
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Buabl 1 yachbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns

MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

NTtoro 0 0 40

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI
Tema 1. Teopusi 0606LLEHHBIX YHKLUNA
naboparopHas paborta (5 yaca(oB)):

O6wwnin B1A 06006LWeEHHbIX GyHKLMIA MNpocTpaHCcTBO 0600LWeHHbIX oyHKLMIA [pocTpaHCTBO MEANEHHO
pacTywmnx 0606IWEHHbBIX GOYHKLIMIA

Tema 2. MpocTtpaHcTBa Cobonesa
naboparopHas pabora (5 yaca(oB)):

MpocTtpaHcTBa Cobonera O60bWEHHOE peleHne AMddepeHLManbHOr0O YpaBHEHNS B YACTHbIX
NPON3BOOHbIX

Tema 3. MpocTpaHcTBO ObICTPO YObIBaOLWLUX OYHKLUNA
naboparopHas pabora (5 yaca(oB)):

MpocTpaHCcTBO HBbICTPO yObiBaOWMX PyHKUMIA OTCyTCTBUE 0006WEHHBIX peweHnii (Ha npumepe
BbIHY>XAEHHbIX KonebaHuii CTPyHbI).

Tema 4. NMpeobpasosaHne dypbe MeANIEHHO pacTyLLLMX 0606LLEHHbIX (PYHKLMA
naboparopHas pabora (5 yaca(oB)):

MpeobpasoBaHne Pypbe MeONEHHO pacTyLmMx 0606WeHHbIX yHKLUWA Micnonb3oBaHne
npeobpaszoBaHns Pypbe Ansa peweHns amggepeHLmanbHbiX ypaBHEHWUIA C NMOCTOSHHbIMU
KoadgppmumeHTamm

Tema 5. Mpumepbl HepaspeLUMMbIX B Knacce 0606LLeHHbIX chyHKUMI audbcbepeHumanbHbixX
ypaBHeHUn

naboparopHas pabora (5 4aca(oB)):
3anaya o konebaHnmn CTPyHbl

Tewma 6. NoHsiTUE hu -pacnpeneneHus
naboparopHas pabora (5 yaca(oB)):

MoHaTue qom -pacnpeneneHns MHoxecTBo ou-pacnpeneneHnii CxoguMocTb B NPOCTPaHCTBE ou-
pacnpeneneHuin.

Tema 7. CxoauMMoCTb pSAOB B Knacce chu- pacnpeneneHumn

naboparopHasi pabora (5 4aca(oB)):

CxooumocTb B Knacce u- pacnpeneneHuin Teopumsa u-ctaumoHapHbIX onepaTopos. PerynspHocTb
don- pacnpeneneHuin.

Tema 8. Teopusa paspewummocTy B Knacce dom -pacnpeneneHum

naboparopHas pabora (5 4aca(oB)):

Teopema o cniekTpe hu- 3a8a4m Teoprs paspewmmMocTn B Knacce v -pacnpeneneHuni

4.3 CTpyKTypa 1 copgepxaHue caMOCTOSITe/IbHOM paboTbl AUCUMMIUHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepnens | camocTositensHon [TpyA0eMKOCTb g;?ﬂ%'g::)';g:;g:g;
AducumvnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTY.eHTOB P
nooroToBka K
1 |Tema 1. Teopus 8 1-0 nagbanHc?VI 4 NMMCbMeHHas
"l0606WEHHbIX OYHKLWIA T
Ll PyHKL, pa6oTe pabota
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
5 Tema 2. [NpocTtpaHcTBa 8 3.4 zgﬂ;ﬂf':r'(g 4 JomalHee
' nes
CoboneBa 3anaHms 3agaHue
Tema 3. NpocTpaHCcTBO noaroToBka K
3.|6bICTPO ybbIBaAOLWMX 8 5-6 |KOHTPONbHOM 4 K(;g;gganaﬂ
doyHKLMIA paboTte P
Tema 4.
MpeobpazoBaHue MOAroToBKa K
4.|®dypbe MeaneHHo 8 7-8 |[NUCbMEHHOM 4 nggz:l:HHaﬂ
pacTywmx 0606WeHHbIX pabote P
doyHKUUIA
Tema 5. lNpumepsl
HepaspewrMbIX B
noaroToBK
5 [Knacce 0606weHHbIX 8 9-10 ugﬂa?ugerg 4 nomalHee
‘|[doyHKLMA 3a0aHvs 3apaHve
andpdpepeHumnanbHbIX
ypaBHeHWI
6 Tema 6. [NoHsATHE P 8 11-12 Egﬂgggiﬁ%; 4 KOHTPO/bHas
-pacnpeneneHus ToUKe TOo4Ka
Tema 7. CxoouMoOCTb noarotoska
7.|psooB B knacce pu- 8 13-14 |gomawHero 4 3’12;2&“”;6
pacnpeneneHui 3anaHuns
Tema 8. Teopus
pas3pewnMocTu B roaroroeka K KOHTPONbHas
8. 8 15-16 |KOHTPONbHOM 4
Knacce ¢om a6oTe paboTa
-pacnpeneneHuni P
WNtoro 32

5. O6pa3oBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
AKTUBHbIE 1 UHTEPAKTUBHbIE (DOPMbI NMPOBELEHNS 3aHATUIA B COYETAHUN C BHEAYAMTOPHON paboTol

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. Teopuns 0606LLEHHBIX YHKLUNA

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

10 6annoB 3n0XnTb B NMCbMEHHOR OOPME OCHOBHbIE MONOXEHUS TEOPUM 000BLLEHHBIX COYHKLIMIA
Tema 2. MpocTtpaHcTBa Cobonesa

JOMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:

4 6anna M3yuntb No npegnaraemoil nutepatype Teoputo npoctpaHcTs Cobonesa

Tema 3. MpocTpaHcTBO ObICTPO YObIBaOLWLUX OYHKLUNA

KOHTponbHas paboTta , NpUMeEpPHbLIE BONPOCHI:

10 6annos MNpoBepka 3HaHWIA OCHOBHbIX ONpPeaeNneHnin Teopumn BuICTPO yobiBatOWMX OYHKLNIA
Tema 4. NMpeobpasosaHne dypbe MeANIEHHO pacTyLLLMX 0606LLEHHbIX (PYHKLMA

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

2 6anna M3noxunTtb B NMCbMEHHOM (hOpME OCHOBHbIE NONOXEHUS Teopun NpeobpasoBaHuii Pypbe
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Tema 5. Mpumepbl Hepa3peLnMbIX B Knacce 0606LLeHHbIX PyHKUMA audbdoepeHLmanbHbIX
ypaBHeHuUn

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

4 6anna M3yunTb No npeanaraemoi nutepatype npuMepbl Hepaspewnmblix B knacce 06061WeHHbIX
QOYHKUMIA andpbdoepeHumanbHbIX YpaBHEHNIA

Tewma 6. NoHsTUE hu -pacnpeneneHus

KOHTPO/NbHAs TOYKa , MPUMeEpPHbIE BONPOCHI:

2 6anna NpoBepka 3HaHWIA onpeaeneHnii Teopun cou- pacnpeneneHunia
Tema 7. CxoauMMoCTb pSAOB B Knacce chu- pacnpeneneHumn
JoMmallHee 3agaHune , NpuMepHble BOMpPOCHI:

4 6anna N3yunTb No npeanaraemon nutepaType Teopuo CXOAUMOCTM PSLOB B Knacce u-
pacnpeneneHui

Tema 8. Teopus pa3spelLUMMOCTH B Knacce ¢pu -pacnpeneneHun

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

10 6annos NpoBepka 3HaHWIA TEOPUMN PA3PELIMMOCTM B Klacce tou -pacnpeneneHuii
Tema . UToroeas doopma KOHTpons

MprMepHbIe BONPOCHI K 3a4eTy:

[MpenycMoTpeHa caaya 3a4eTta, BONpPoCh! ans 3adeta - [Npunoxerue 1
BOINMPOCDI K 3AYHETY

. MpocTpaHcTBO 0606WEHHbBIX OYHKLMIA

. O6wwin B 0600WEHHbIX QOYHKLNIA

. MpocTpaHCcTBO MeANEeHHO pacTywmx 0606WeHHbIX OYHKLNIA

. MpeobpaszoBaHne Pypbe MeaNeHHO PacTywmx yHKLNNA

. MpocTtpaHcTBo Cobonesa.

. O606weHHOoe peleHne angepeHLnanbHOro ypaBHEHUS B YaCTHbIX MPOU3BOOHbIX.
. OTcyTCTBME 0606LWEHHDBIX PEWEeHN (Ha NpUMepPe BblHYXAEHHbIX KonebaHnii CTPyHbI).
. MHOXecTBO pu-pacnpeneneHui.

9. CxoaMMOCTb PSALOB B NPOCTPaHCTBE (hu- pacrnpeneneHui.

10. Teopus chu-ctaumoHapHbIX OrepaTopos.

11. Teopema o cnekTpe hu- 3agaqm.

12. PerynapHocTb gom- pacnpeneneHuii.

13. Vicnonb3oBaHue npeobpasoBaHust Pypbe 4N pelweHns anddepeHumnanbHbiX yPaBHEHWI C
NMOCTOAHHbIMU KO3(PPULIMEHTaMN

0O NO O~ WN =

7.1. OcHOoBHas nuTeparypa:

1. WupokoBa E.A. YpaBHeHUs MaTeMaTn4eCckoin omaunkn: metoamyeckoe nocobue / E. A. lWnpokosa,
B. A. CouHeBa; ®I'AOYBI1O "KaazaH. (MMpusonx.) penep. yH-1".?KasaHb: [KasaHckuii yHuBepcuter],
2010.751 c.

2. bywmaHoBa IM.B. YpaBHeHMs maTteMaTnydeckon couamku: [ydedbHoe nocodbue] / I'. B. bywmaHoBa;
depnep. roc. aBT. obpasoear. yupexaeHue Bbicll. Npodp. obpasosaHus "KazaH. (Mpueonx.) denep.
yH-T".?[2-e n3a., ncnp.].?KasaHb: [KazaHckuin yHusepcutet], 2011.7126 c.

3. Canexosa W.I'. MeToamyeckoe nocobve ons NpoBeneHNs NPakTUYECKMX 3aHATUIA NO Kypcy
"YpaBHeHus Mmatematumyeckon comnsnkn” / Kasan. (Mpusonx.) penep. yH-T; [COCT.: K.p.-M.H., gou. W.
I". CanexoBa, K.tp.-M.H. C. I". Abnaesa].?KasaHb: [KazaHckuit (IMpuBonxckuii) doenepanbHbii
yHuBepcuteT], 2010.7149 c.
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4.MeToaunyeckoe nocobve Onsi NPoBeAeHNS NPAKTUYECKNX 3aHATUIA MO Kypcy "Y paBHEHNS
mMaremarmyeckom omankmn" [TekcT: anekTpoHHbI pecypc] / KasaH. ([pueonx.) dpenep. yH-T ; [COCT.:
K.dp.-M.H., gou. U. I". CanexoBa, K.cp.-M.H. C. . AbnaeBa] .? 9nekTpoHHble faHHble (1 dhain: 1,47
M6) .? (KasaHb : KasaHckuii dpenepanbHblii yHuBepcuteT, 2014) .? 3arn. ¢ akpaHa .? Pexum
JOCTyna: OTKPbIThIA .

<URL:http://libweb.ksu.ru/ebooks/publicat/0-785436.pdf>.

5. NnbnH A.M. YpaBHeHMs MaTteMaTnyieckon domamku: yuebHoe nocobue. - M.: duamatnmt, 2009. -
192 c.http://e.lanbook.com/view/book/2181/

6. EmenbsiHoB B.M., PoibaknHa E.A.YpaBHeHUs MateMatmyeckon pmnankin. MNpakTtmkym no peweHmnto
3apay. - Cankrt-lNetepbypr: NaHb, 2008. - 224 c.

http://e.lanbook.com/view/book/140/

7.2. lononHuTenbHasa nureparypa:

1. Bnaonmmpos B.C. YpaBHeHUs MaTeMaTnyeckoin omaukn: Yyeb. ons ctyaeHToB By30B /
B.C.Bnagumupos, B.B. XapuHos - M.: DUSMATJINT, 2004. - 398 c.

2. MeTtoamyeckune ykasaHus K Kypcy "YpaBHeHus matemaTnyeckon gonamkun" / ; KasaH. roc. yH-T,
Mex.-mat. ipak.; Cocrt.: .I".CanexoBa, C.I.AbnaeBa. - KasaHb: KI'Y, 2007. - 146 c.

3. Arowkos B.M. MeTonbl peweHusi 3aaay matematnyieckoin pmamku: [Yyeb. nocobue] / B.W.
Arouwckos, M.5. Oy6osckuit, B.M. WyTses; Moa pea. I'.N. Mapuyka - Mocksa: ®USMATJINT, 2002,
320 c.

4. Cabutos K.B. YpaBHeHns matematnyeckoin pmuamkm: Yueb. nocobve ons CTyoeHTOB,
obyyatowmxcs no cneumanbHocTam "Maremartmka","MNpuknagHas matemaTka n nHgpopmaTmka” u
"®unaunka" / K.6.Cabutos - M.: Bbicw. wk., 2003. - 255 c.

7.3. UHTepHeT-pecypcCbl:
JlvHeHble oudodhbepeHunanbHble ypaBHEHNS C YaCTHbIMM MPON3BOAHbIMK - www.mathnet.ru/intf112
TennomaccoobmeH: YuebHoe nocobue - http:/znanium.com/bookread.php?book=238920

YpaBHeHNs matematnyeckon gomsnkin. NpakTnkym no peweHnto 3agad -
http://e.lanbook.com/view/book/140/

YpaBHeHUs MaTemaTnyeckoin domaukn: yuebHoe nocobue - http://e.lanbook.com/view/book/2181/
MeTonnyeckoe nocobue - http://libweb.ksu.ru/ebooks/publicat/0-785436.pdf

8. MarepumanbHo-TexHUYeCcKoe obecrneyeHne oUCLUNAUHbI(MOAYNSA)

OcBoeHne ancumnnanHbl "YDaBHeHI/IFI C YaCTHbIMK I'IpOI/ISBO,D,HbIMI/I" npeanonaraeT NCrnoJib3o0BaHNE
cnepywouero MmatepumalibHO-TEXHNYECKOro obecneyeHuns:

[MpakTuyeckne 3aHATUSA NO AUCLUMNINHE NPOBOOSATCS B ayAUTOPUN, OCHALLEHHOW OOCKON 1
MenoM(MapKepoM).

Mporpamma coctasneHa B cootBeTcTBun ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbiM nnaHoM no
HanpasneHutio 010400.62 "lMprknagHasa matematmka n uHgopMaTuka" 1 npogouo NoAroToBKU
MartemaTtuyeckoe MogennpoBaHue .

PervncrpaunoHHblii Homep 953315 DAEKTPOHHEH
CtpaHnua 8 n3 9. il VHITI Fl EP C{PI TET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby



Mporpamma ancumninHbl "YpasHeHs ¢ YacTHbIMU Npon3BofHbiMK"; 010400.62 MNpuknagHas matematuka u nHpopmaTurka; AOLEHT, K.H.
(noueHT) Mokeiyes B.C.
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