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1. Ilesiu ocBOEHUSI AN CHUILJIMHBI

LlenssMu OCBOCHHSI TUCIMILIMHBI SBISIETCS (HOPMUPOBAHHE Y O0YYAIONIUXCS OTPEICIICHHOTO
OOIl  (m.5 O6meit xapakrepuctuku OOIl) cocraBa KOMIETEHIWH IS TOJATOTOBKU K
poheCCUOHATILHOMN JIeATEILHOCTH.

Kon HaunmenoBanue CocraBJjsiioniye pe3yjabTaTOB 0CBOEHUS (1€eCKPUNTOPbI KOMIETEHINH)
KOMINeTeH KOMITeTeH U
- Kon HaunmenoBanue
VK(Y)-1 CrniocobeH 0oCyIecTBIATh YK(Y)- Brnaneer meTogaMu aHanu3a, OIBITOM UCCIECJOBAHHS U PEILICHUS
MOUCK, KPUTUYECKUH 1.B1 MIOCTaBJICHHON 331241
aHaJIN3 U CHHTE3 YK(Y)- YMeeT aHaIu3UpOBaTh U BEIICIATH Oa30BbIE COCTABIIAIOINE
undopmarmu, npuMersatb | 1.Y1 IIOCTaBJICHHOM 3a/1a41
CHCTEMHBIN MOIXO0 IJIst VE(Y
pelIeHH s TIOCTaBICHHBIX 1.31( ) 3HaeT METO/IbI M IIPUHIIMIIBI OAXO0/A K PEIICHNIO ITOCTABICHHON 3aJaun
3a1aq
T'oToB ncnonp3oBath Birageer MaTeMaTHUECKUM amapaToM KOMIDIEKCHOTO HCUHCIICHYS,
OIIK(Y)-1 | dyHmameHTanbHBIC OIIK(Y)- muddepeHaIbHBIMU YPaBHEHUSMHE U PSAaMH JUIS TIPOBEACHUS
oOmenmkeHepHsle 3Hanus | 1.B3 TEOPETUUECKOTO MCCIICAOBAHUS H MOACTHPOBAHUS PUIHUCCKUX U
XMMHYECKHX IIPOLIECCOB U SIBICHUH, a TaKXKe, IJIs PEIICHUS
po¢ecCHOHATBHBIX 3314
OIIK(Y)- Ymeer pemath 00BIKHOBEHHBIE O] (epeHIIaIbHbIC YPAaBHEHHS U UX
1.Y3 CHCTEMBI, IPUMEHATH amnapaT TapMOHUYIECKOTO U KOMILUIEKCHOTO
aHAIN3a IPH PEIICHUH CTaHJAPTHBIX 3a4a4
3HaeT OCHOBHBIC ONPEACICHIS U TIOHITHS TeOPHH AU PepeHINATHHBIX
1031’_[3K(Y)_ ypaBHEHHil, PAI0B, PYHKIIMH KOMIUIEKCHOTO TIEPEMEHHOTO

2. MecTto qucuuminnbl B cTpykrype OOITL
Hucuunnuaa  Marematuka 3.7 oTHocUTCcs K 0Oa3oBoil yactu bioka ydeOHOro rmiaHa
00pa3oBaTeNbHON MPOTPaMMBI.

3. [Inanupyemble pe3yJbTaThl 00yUeHHs 0 JUCHHUILINHE
ITocne ycrieniHoro OCBO€HUs AUCHUILIMHBI Oy1yT c(OPMHUPOBAHBI pE3yIbTaThl 00YUEHHUSI:

IInanupyemvie pezyrvmamol 00yuenus no OUCYUNIUHe Komnemenyus
Konx HaumenoBanue

PJI1 BEIMomHATE IeNCTBUA HaJ KOMIDIEKCHBIMU YHCIIAMHA YK(Y)-1
OIIK(Y)-1

P2 JuddepeHnmpoBaTs 1 MHTETPUPOBATH (HYHKIIMH KOMILIEKCHOTO TEPEMEHHOTO YK(Y)-1
OIIK(Y)-1

P13 Pemates 0ObikHOBeHHbIE A PepeHnanbHble ypaBHEHUS YK(Y)-1
OIIK(Y)-1

P14 [IpumeHATs TeopHWiO pSIOB K BBIUMCICHWIO WHTErpaioB U pemennio | YK(V)-1
mdepeHnaTbHBIX ypaBHEHUH OIIK(Y)-1

OHGHO‘IHBIC MCPONPUATHA TCKYIIECTO KOHTPOJIA U HpOMe)KYTO‘{HOﬁ aTTeCTalluU MPCACTABJICHBI B
KaJICHAapHOM peﬁTHHF-HJ’IaHC JUCITUILITUHBI.




4. CTpyKTypa U coiepKaHMe TN CHUIITHHBI

OcHOBHbBIE BH/IbI yqeﬁnoifl HECATCJIBbHOCTH

Dopmupyemblit
Paznesbl AMCHUMIIMHBI pesyJtbrar Buasb! yueoHoii resiTeIbHOCTH Obrem
o0yueHuUs N0 BpeMeHH, 4.
JHCHUIIIHHE
Pazgen 1. KommuiekcHble uncna. P/1,2 Jlexuun 2
OYHKIMHA KOMILJIEKCHOTO [TpakTudeckue 3aHATHS 4
MIEPEMEHHOTO JlaGoparopHsble 3aHATHS
CamocTosiTenbHas paboTa 20
Pazgen 2. luddepennmanbupie PJ13 Jlekuun 8
YpaBHCHHUS [TpakTudeckue 3aHATHS 8
JlaGopaTopHble 3aHITHS 12
CamocrosiTenpHas padbora 20
Paznmen 3. Pspl P14 Jlexuun 6
[IpakTuueckue 3aHATHS 4
JlaGopaTopHble 3aHITHS 4
CamocrosiTenpHas padbora 20

Conepmanne pa3aejaoB JUCIUILINHDBIL

Pa3nen 1. KomniiekcHbie uncia. @yHKIMH KOMILJIEKCHOT0 nnepemedHoro (PKII) \

B pazmene «KommiekcHble uuncia» OOOCHOBBIBA€TCS HEOOXOAMMOCTh HCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCENl JJIS PpeIIeHUS MHOTHUX TMPAKTHUYECKUX 3aJad B PA3IUYHBIX OOJACTIX
MaTeMaTHKH, GU3UKU U TEXHUKU: B 00pabOTKe CUTHAJIOB, TEOPUH YIIPABIIEHUS, TEOPUU KOoleOaHUH
U JIp.; BBOJSTCS MOHSTHS KOMIUIEKCHOTO 4Hcia U (QGyHKIMH KoMmIuiekcHoro nepemerHoro (OKII);
npenen u  HenpepbiBHOCTH @DKII; wm3ywatrorcss Tpu (OpMBI 3amucH  KOMIUIEKCHBIX —YHCEl:
anrebpanyeckas, TPUTOHOMETpUYECKas, IIOKa3aTelbHas; MaTeMaTU4YecKUue Omepaluu HaJ
KOMIUIEKCHBIMU YHUCIIAMH: CJI0XKEHUE, YMHOXKEHHE, JIeJIeHHE, BO3BE/IEHUE B CTEINEHb, U3BJICUCHHE
kopHs; auddepenunpoanne DOKII: mpasuna auddepenunponanus, ycinoBue Komm-Pumana
(Oitnepa-/lanambepa), aHanmuTHUECKas! PYHKIUS.

TeMbl JeKIHH:

ak 1. KommekcHbie yncna. yHKIMN KOMIUIEKCHON TIEPEMEHHOM.
Tembl NIPaKTHYECKUX 3AHATHI:

npl. JleiicTBUs HaJl KOMIUIEKCHBIMH YUCIIAMHU.
np2. IlpousBoaHas GyHKIMH KOMILIEKCHOTO IIEPEMEHHOTO.

\ Pasznea 2. Inddepennuaibubie ypaBHeHUs

B paznene «/Iuddepennmanbapie ypaBHEHUSD» pacCMaTpUBAIOTCS 3a7a4u, IPUBOISIINE K
TuddepeHIaIbHbBIM YpaBHEHHsI, OCHOBHBIE TIOHATHS U ONpeieNIeHHsI OOBIKHOBEHHBIX
muddepeHIMATBbHBIX YpaBHEHUI: C pa3esIioIUMUCs IEPEMEHHBIMU, OJTHOPOAHbIE, TIUHEHHbIE, B
noaHbIX quddepennmanax; 3aaada Kommu; J[Y BBICIINX MOPAAKOB, JOMYCKAOIINE TOHUKEHHUE
CTENEeHH, TUHEHHbIE OJJTHOPOIHBIE U HEOTHOPO/IHBIE, a TaKXkKe chucTeMbl Tu(depeHInaTbHBIX
YPaBHEHUI U METOJbI UX PEIICHUN: NCKIIIOYEHMS U Dilniepa (METO/] XapaKTEpUCTUIECKUX
ypaBHEHUH).



TeMmbl JIeKIHM:

k2. OObIkHOBeHHbIE MU PepeHInaIbHbIE YPaBHEHUS IEPBOTO MOPSAKA: C Pa3IeNSIOIIUMHUCS
HepEMEHHBIMH, OJTHOPOIHbIE, TMHEHHBIC, B TOTHBIX TU(PepeHIIraiax.

k3. OObIkHOBeHHBIC TU( G EepeHITNANTBHBIC YPAaBHEHUS BBICIINX ITOPSIIKOB.

nx4. JluHeiHble OHOPOIHBIC M HEOJHOPOAHBIE TU(hepeHIaIbHbIE YPaBHEHHS ¢ TOCTOSHHBIMU
koa(purmeHTamu.

ak5. Cucremsl quddepeHaIbHbIX YPaBHEHUH U METOIbI UX PELICHUS.

TeMbl NPAKTUYECKUX 3aHSATHIA:

np 3. Pemenne muddepenunanbupix ypaBHeHuil 1 mopsaka.

np 4. OOGwsikHOBeHHBIE aU(depeHITnaTbHbIC YPABHEHUS BBICIITUX TOPSIKOB.

np 5. JluHeiHble HEOJHOPOAHBIE M. YPABHEHHS C TIOCTOSHHBIMU KO (UITUCHTAMHU.

np 6. Konrponbhas pabora «/luddepeHunanbupie ypaBHCHHS.

Tembl J1a0OPATOPHBIX 3aHATHIA:

Brimonnenue pacuéroB B TabaudHoM penaktope Excel.

UmncneHHOe HHTETPUPOBAHUE (METOA MPSIMOYTOJILHUKOB U TPATEeHUi).

YucnenHoe unterpuponanue (popmymna Cumrmcona).

UucneHHble METOABI pemieHus 1 epeHInalbHbIX YpaBHEHUH (MeTo Diiepa).
YucneHHble METOBI penieHus AuddepeHunanbibiX ypaBHenuii (metoq Pynre-Kyrtra).

agrwdE

Pasznea 3. Paabl \

B naHHOM pa3zerne M3y4aroTCsi OCHOBHBIE MOHSTHS U METOJbl FapMOHMYECKOI'O aHajau3a:
YHCJIOBBIC (3HaKOHOH0)KHTeJIBHBIﬁ, 3HaKOH€peMeHHBIfI) pAabl; HCCICAOBAHUC Ha CXOAUMOCTDH
YHCIIOBBIX PAZOB: HEOOXOJUMBIE U JIOCTATOYHbIE MIPU3HAKH CXOJUMOCTH; (DYHKIIMOHAJIBHBIE PAMbI;
CTETICHHBIE PAIBI: PATUYC M O0JIACTh CXOJUMOCTH CTENEHHOTO psna, T. AOens; pasliokeHHE B
CTETIEHHOM psAJl OCHOBHBIX JJIEMEHTAPHBIX (YHKIMHA; NPUMEHEHHE CTENEeHHBIX pAIOB IpU
BBIYHMCIICHUH OTIPEACIIEHHOTO HHTerpaia u AuddepeHnanbHbIX YpaBHEHUN.

TeMbl JeKINA:

k6. OmpeneneHue 4uCIOBOTO psga. CXOAMMOCTh M CyMMa YUCIIOBOTO psija. [Ipu3Haku
CXOJMMOCTH YUCIIOBBIX PAJIOB.
nk /. OyHKIHOHAIBbHBIC Psbl. CTETICHHBIE PSIBI.
k8. Psner Oypee.
TeMbl NpakTUYeCKUX 3aHATHIA:

np 7. VccrenoBaHue YMCIIOBBIX PSAAOB Ha CXOAUMOCTb.

np 8. HaxoxaeHnue o61acT CXOAUMOCTH (PYHKIIMOHAIBHBIX PSJIOB.
Tembl 1a00PATOPHBIX 3aHATHIA:

6. CymMma CTeneHHOro psja.

7. Bplumncnenue 3Ha4eHU QyHKINN C TOMOIIBIO PSIOB.

8. Boruncrnenue 3HaueHUH QYHKIMIA C TOMOLIBIO PSAIOB.

5. Opranusanusi cCaMmoCTOSITeILHOW PadoThI CTYIEHTOB

CamocrodTenbHas padoTa CTyI€HTOB IIPU U3yYEHHUH JUCLUUIUIMHBL TPEAyCMOTPEHa B BUAX U
dbopmax.

— PabGota ¢ JEKIMOHHBIM MaTepHaOM, IMOMCK M 0030p JHUTEpaTypbl U 3JIEKTPOHHBIX
MCTOYHUKOB MH(GOPMAIUH 110 UHAUBHIYaJIbHO 33/1aHHOI po0ieme Kypca;

— PaGota B 3JEKTpOHHOM Kypce (M3y4€HHE TEOPETHYECKOro MaTepuana, BbBIIOJIHEHUE
VMHJVBUAYAJIBHBIX 3alaHUi U KOHTPOJUPYIOLINX MEPONIPUATHH U Ip.);

— H3yueHue TeM, BEBIHECEHHBIX HAa CAMOCTOSITEIbHYIO IPOPAOOTKY;

— Ilouck, aHanus, CTpyKTYpUpPOBAHUE U MIPE3EHTALMsI MH(POPMALINY;

— BeinosnHenne nHAMBUYaNbHBIX JOMAIIHUX 3aaHUMN;

— IloaroroBka Kk MpakTUYECKUM M CEMHUHAPCKUM 3aHATHUSAM;
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— HccnenoBarensckas pabora W y4yacTMe€ B HAYYHBIX CTYAEHYECKHX KOH(EPEHIMSIX,
CEMHUHapax M OJUMIINaJax;
— IloaroroBka K 3K3aMeHY.

Tembl, BLIHOCHMBbIE HA CAMOCTOSITEIbHYIO IPOPA0OTKY

Nurerpuposanne OKII:
— Henocpeactsennoe unterpupoanue OKII;
— HHTerpupoBaHue aHATUTUYECKUX (PYHKINH;
— HnTterpanpHas Teopema u uHTerpaibHas popmyna Komru.

6. YueOHo-MeTOoAMYeCcKOEe H HH(OPMAIIMOHHOE o0ecTiedeHne TUCIHIIINHBI

6.1 YueOHO-MeTOAMUECKOE 00ecIeueHue

OcHoBHas JInTeparypa

1. Topnau, b. A. Panpl. UnarerpupoBanue. [uddepennmnansapie ypaBHeHus : y4eOHUK / b. A.
l'opnau. — Cankt-IlerepOypr: Jlanp, 2017. — 252 c¢. — ISBN 978-5-8114-2714-7. — Tekcr:
AIEKTPOHHBIH // Jlans: AJIEKTPOHHO-OMOTHOTEUHAS cucTeMa. — URL:
https://ezproxy.ha.tpu.ru:2330/book/99101 ; https://e.lanbook.com/book/99101

2. Kapacesa, P. b. Psansr: yae6noe mocodue / P. b. Kapacesa. — 3-e u3zn., crep. — Cankr-IletepOypr:
Jlanb, 2018. — 140 c. — ISBN 978-5-8114-2053-7. — TekcT : 31neKTpoHHBIN // JIaHb : 2JIEKTPOHHO-
ounbnmoreunas cucrema. — URL: https://ezproxy.ha.tpu.ru:2330/book/100923
https://e.lanbook.com/book/100923

3. Ilanrenees, A. B. Teopusi pyHKIIMI KOMIUIEKCHOTO MTEPEMEHHOTO M ONIEPAIIHOHHOE HCUHCIICHHUE
B MIpUMepax U 3aj1avax: yueoHoe nocodue / A. B. lanrenees, A. C. SIkumoBa. — 3-e U3., UCTp.
— Cankr-IletepOypr: Jlans, 2015. — 448 c¢. — ISBN 978-5-8114-1921-0. — Tekcr: aneKTpoHHbI#H //
Jlanb: anexkTpoHHO-OnOMoTeunas cucrema. — URL: https://ezproxy.ha.tpu.ru:2330/book/67463,;

_ https://e.lanbook.com/book/67463

4. ®uxrtenronsll, I'. M. Kypc nuddepeHnansHOro 1 MHTErpaibHOTO UCUUCIICHUS: YIeOHUK: B 3
tomax / I'. M. ®uxrtenromnsil. — 12-e uzn., crep. — Cankr-IlerepOypr: Jlans, [6. .]. — Tom 2 —
2018. — 800 c. — ISBN 978-5-8114-0674-6. — TekcT: 21eKTpOHHBIH // JIaHb: 37IEKTPOHHO-
onbnmoreunas cucrema. — URL: https://e.lanbook.com/book/104963

JonosHUTeIbLHAS JUTEpPaTypa
1. Bboromomnoga, E. I1. COopHUK 3a/1a4 ¥ TUIIOBBIX PACYETOB MO OOIIEMY U CIIEUATBHBIM Kypcam
BhICIIIeH MaTeMaTuky : yueOHoe nmocodue / E. I1. boromonosa, A. 1. bapanenkos, 1. M.
[erpymko. — Cankt-IlerepOypr : Jlans, 2015. — 464 c. — ISBN 978-5-8114-1833-6. — Tekcr :
9JIEKTPOHHBIH // JIaHb : anekTpoHHO-O0nbimoreynas cucrema. — URL:
https://e.lanbook.com/book/61356
2. @uxtenronbl, I. M. OCHOBBI MaTeMaTH4ecKoro aHammuza : yuyeOHWK B 2 gactsax / [. M.
®uxrtenronsil. — 10-e u3., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Hacts 2 — 2019. — 464 c.
— ISBN 978-5-8114-0191-8. — Tekcr : snexkTpoHHBblii // JlaHb @ 31IE€KTPOHHO-OMOIMOTEUHAs
cHCTEMa. - URL: https://ezproxy.ha.tpu.ru:2330/book/115730
https://e.lanbook.com/book/139262
6.2.MnpopMannoHHOe M MPpOrpaMMHoe o0ecniedeHue
Internet-pecypcer (B 1.4. B cpeie LMS MOODLE wu np. oOpa3oBaTenbHbIe U OMOTUOTCUHBIC
pecypcbl):

DrexkTpoHHbI Kypc Maremaruka 2.2 (I'mis JI.B.)
http://stud.Ims.tpu.ru/course/view.php?id=362
DnekTpoHHBIN Kypc Maremaruka 2.3 (JIazapeBa A.H.)
https://stud.Ims.tpu.ru/course/view.php?id=1809
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— DrexkTpoHHO-OMOMoTeuHas cucrema «Jlanpy - https://e.lanbook.com/

—  DnexTpoHHO-O0ubmoreyHas cucrema «ZNANIUM.COM)» - https://new.znanium.com/

— DrexkTpoHHO-OMOMoTeuHas cucrema «tOpaiir» - https://urait.ru/

—  DnexTpoHHO-O0nbIMoTeyHas cucrema «KoHCymbTaHT cTyaeHTay http://www.studentlibrary.ru/

— HWndopmammonnas cucrema "EgmHOe OKHO Joctynma K 0Opa3oBaTeNbHBIM —pecypcam"
http://window.edu.ru/catalog/?p_rubr=2.2.74.12

— Jlekuuwu 1o BeiciIel MaTeMaTke Pexxum nocryma: http://www.mathelp.spb.ru/videolecture.htm

— IIpodeccronanbHbie 0a3bl JAHHBIX U HH)OPMAITHOHHO-CITPABOYHBIC CUCTEMbI TOCTYITHBI 110
cepuike: https://www.lib.tpu.ru/html/irs-and-pdb

.HI/ILIGHI*}I/IOHHOG MporpaMmMHOC oOecrieueHue (B COOTBETCTBUH C HepequM JIUICH3UOHHOI'0
nporpammuoro ooecneuenuss TITY): LibreOffice, Windows, Chrome, Firefox ESR, PowerPoint,
Acrobat Reader, Zoom

B ydeOHOM mpolecce HCIONIB3YeTCsI
MPAKTUYECKUX ¥ Ja00PATOPHBIX 3aHSATHIA:

cienyromiee J1abopatopHoe OO0OpYAOBaHHE s

Ne HanMeHoBaHue crieliUaIbHBIX HaumeHnoBanue 060py1oBanus
noMeneHui

1. Aynuropust s TmpoBeAeHus yd4eOHBIX | Jlocka aymuTopHas ~HacTeHHas — 2 IOT.,
3aHSATUM  BCEX  THUIOB, KYpPCOBOrO | KOMIBIOTEp — | MIT., IPOEKTOP — 1MIT., KOMIUIEKT
MPOCKTHPOBAHHUS, KOHCYJIbTaluH, | yueOHOW MeOenu Ha 32 mocalouHbIX MECT, SKpaH
TEKYIIEro KOHTPOJSA M MPOMEXYTO4HOH | — 1 mIT., cToi, cTyn mpenojaBaTens — 1 mT.,
aTTecTaluu nHTepakTuBHAs nocka «SMARTBoard» — 1 mr.,

JI0CKa TIOBOPOTHAsI HAroJibHasi KOMOWHUPOBaHHAS

652055, Kemeposckas obmnactb, . FOpra, | — 2 mr., aBTOMaTH3UPOBAaHHBIE KOHTPOIUPYIOIIUE
yi. Hocroesckoro, 1. 1, ycrpoiictBa «CUMBOJI-BY3» — 15 .
Kopnyc 2, 8

2. Aynuropust s TpoBeAeHHA Y4eOHbIX | Jlocka — aynuTopHas ~— HacTeHHas— 1 mT.,
3aHATUH  BCeX  THUIIOB,  KypcoBOro | kommpoorep — 19 1mr., mpoekrop — lmr.,
MPOEKTHPOBAHMUS, KOHCYJIbTalluH, | KOMIIEKT y4eOHONW MeOenu Ha 45 mocaJodHbIX
TEKyLIero KOHTPOJII M HPOMEXKYTOUHOM | MecCT, 3KpaH — | IUT., CTOJ, CTYJ MPenoiaBaTess —
aTTecTaluu 1 mT., mpuHTep nasepHsiii — 1 mT., ckanep — 1
KommnbroTepHsblii Ki1acc WIT., II0TTep — 1 1T,
652055, Kemeponckasi obnacts, r. tOpra,
yn. JleauHrpazackas, 1. 26, T1. kopmayc, 17

PaGouas nporpamma coctapjieHa Ha ocHoBe OOIuel XxapakTepHCTHKH 00pa3oBaTeIbHON Iporpam-

MBI 110 HampasyieHuo 22.03.02 Meraunyprus, cnenuanusanus « MeTauryprust Y4epHbIX METAJIJIOBY

(mpuema 2019 r., ounas popma oOyueHus)

Pa3pabotuuk(u)
JOmKHOCT IToanuce [)%(6)
Jlouent IOTU TITY T P JL.B.I'nnb

[Tporpamma ono6pena Ha 3acenanun OL[T (mpotoxon Ne 9 ot «06 mions 2019 r.)

W.o. 3amecTuTens aupekropa, HadanbHUK OO
K.T.H.

Cononckuit C.A.
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Jluct nu3meHeHuit pabodel NporpaMMbl JTUCIUIUIMHBL:

YueOHblii rojg

CopepixaHue /u3MeHeHHE

OO0cy:kneHo Ha 3aceJaHUH

(IpoToK0.T)

2020/2021

1. OGHOBIIEHO MPOTPAMMHOE OOECTICUeHUE

2. OOHOBIIEH cocTaB MpodecCuOHaTbHBIX 0a3 TaHHBIX U
UH(POPMALMOHHO-CITPABOYHBIX CHCTEM

3. OGHOBIIEHO COZIEp)KAHUE PA3CIOB JUCIUTUTHHBI

4. OGHOBJIEH CIIMCOK JIMTEPATYphl, B TOM yHciie cChlIoK DbC
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