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1. OEJHX OCBOEHUA JTNCHUITVIMHBI
LensMu OCBOEHMS MUCLUILTHHEI SBIsIETCS (POPMHUPOBaHHE y 00y4aeMOro NpHHIIUIIOB

IOCTPOCHHA, HCCIICAOBAaHUA U Ha3HAUCHU MoJeJen 6I/IOHp0HeCCOB 1 OMoCHCTEM.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII BO

I[aHHaH JUCHUIIJIMHA BXOOUT B BapHaTHBHYHO YaCTb IMOATOTOBKH GaKaJIaBpOB Ha-
ITpaBJICHUA «broTexHuyeckre CUCTEMBI U TEXHOJIOTHIY.

B3auMoCBS3b ¢ IPYTHUMH JIUCLHHUILIMHAMUA

Kypc 6GasupyeTcst Ha 3HAHHSAX, IONYYEHHBIX CTyJE€HTaMHU NPH H3yYE€HUH OUCLUII-
nmuH: «Dusnosnorus yenoseka», «Beicmas MmaTemaTrkay, « THGOpMaTuKay.
3HaHUs, TOJyYeHHbIE P OCBOGHHH KypCa, MCIONL3YIOTCS B MOCIETYIOLNX JHC-

MUIJIMHAX, OPUCHTUPOBAHHBIX HA IMMPOCKTHPOBAHUC U aHAJIN3 OMOMETUIIMHCKUX CUCTEM.

3. KOMIIETEHIIMU OBYYAIOIIEI'OCS, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOE-
HUST IUCLIUTLIAHBI (MOLYJIST)

O6yuaronuiics (bopMpreT ¥ JIEMOHCTPHpPYET CleAyIOIIe KOMIIETEHLINH:

- CITOCOOHOCTBIO OCYIIECTBIIATH COOp M aHAIM3 HCXOAHBIX JaHHBIX IJIs pacyera H Mpo-
eKTHpOBAHHs JeTalel, KOMIOHEHTOB M Y3JIOB OHOTEXHHYECKHX CHUCTeM, OHOMEIHIWH-
CKoIi 1 sKosoruueckoit TexHuky; I1K-19.

- TOTOBHOCTBIO K YYACTHIO B MPOBEICHUH MEIUKO-OMOJIOTUYECKHX, IKOJIOTHIECKHX H
HAy9HO-TEXHUYECKUX MCCIeNOBaHuM C MPUMEHEHHEeM TeXHHYECKMX CPEICTB, MH(pOpMa-
[IMOHHEIX TEXHOJIOIHI M MeTO0B 06paboTku pe3ynpraTos; I1K-2.

- CIIOCOOHOCTBIO BBINOJHATE IKCIEPUMEHTBl M HHTEPIPETHPOBATH PE3YJIBTATHl IO
IPOBEpPKE KOPPEKTHOCTH U 3¢ pekrrnBHOCTH pemenui; T1K-1.

B pesynbTaTe OCBOEHHMS IUCLMILIMHBI O00yYarolMics JO/DKEH AEMOHCTPHPOBATH Clle-
IyIOIIHe pe3yIbTaThl 00pa30BaHU: :

1) 3HaTh: METOBI TOCTPOEHUS MOJIENEH UCCIeNyeMBIX OHOMPOLECCOB, OCYIECTBIATE
oreHKy 3¢ dexTrBHOCTH ¥ TouHOCTH Mojeny; IIK — 1.

2) YMeTh: IPOBOJWTE SKCIIEPUMEHTH U 00pabOTKy pe3ysbTaTOB, OCYILECTBIIATh BbI-

60p BUa MOJIENH Ha OCHOBE aHaii3a [MoTy4eHHbIX napaMmeTpoB; [1K-2.



pacu€Tta U IMPOECKTHPOBaHUA z[eTaneﬁ, KOMIIOHEHTOB H Y3JIOB OHMOTEeXHHYECKHX CHUCTEM,

3) Bramets: cmocOGHOCTBIO OCYIIECTBIATH COOpP W aHaIW3 HCXOOHBIX NAHHBIX AJIA

IIK-19.

4. CTPYKTYPA U COAEPKAHUE JUCIIUIIVIMHBI (MOIYJIS)

OO1ast TPYAOEMKOCTh TUCIUTUIMHBI COCTAaBIIAET 4 3aUeTHBIX €AUHULBI, 144 yaca.

No
I/11

Paznen (Tema)
JTUCITUTIINHEI

Cemectp

Henens cemectpa

Buns! yue6Ho#t paboThl, BKIIIO-
Yas CaMOCTOSTENbHYIO paboTy

CTYACHTOB

U TPYIOEMKOCTH (B Yacax)

Jlexuun
[IpaxTHueckue
3aHATHS
JlaGopaTopHbIe
paboThI
KoHnTtposbHbIe

paboThI

CPC

KII/KP

O6beM yueb-
HOH paboTHI,
C IPUMEHEHH-
€M HHTepaK-
THUBHBIX METO-
JIOB
(B gacax / %)

®DOpMBI TEKYLIETO
KOHTpOJIA ycCIie-
BaeMOCTH
(no neoenam ce-
Mecmpa),
¢dbopma nmpomexy-
TOYHOH
aTTecTaluu
(no cemecmpam,)

BBenenune

[\®)
N

4/100

IlocTpoenne
MoJeen c
OIHMM HEHu3-
BECTHBIM KO-
s dunuerToM

[\

2/100

OCHOBHEIE
MMOHATHS MO-
JIETTAPOBAHHUS

4/100

ITocTpoenue
Mozenen ¢
JIByMSI HEU3-
BECTHBEIMU
K0a¢ ¢umu-
€HTaM#

2/100

[TocTpoenue
Moenen c
OJIHHM HEU3-
BECTHBIM KO-
s umuen-
TOM

16

4/100

PeliTuHr KoH-
Tposb Ne 1

[Moctpoerue

MOJENH, OIMpe-
JeNIAome 310-
pOBbE HeOBEKa
u ero ¢usuie-
ckylo  paboTo-
cnoco0HOCTh

*2/100

[TocTpoenne
Mozenel ¢ aBy-
Ms  HEu3BeCT-
HBIMH K03 du-
LIMEHTaMH

10

4/100




8 | Hoctpoenne 6| 8 2 2/100

MozeJieil, ormnu-
CBIBAIOIIUX  3a-
BHUCUMOCTh Beca
YEJI0BEKa OT €ro
pocTa

9 | Hoctpoenue 6 9 2 ] 8 4/100
Mozene ¢ Tpe-
M  HEU3BECT-
HBEIMH K03 du-
LUEHTaMH

IToctpoenune | 6| 11 | 2 6 2/100 PeiiTHHT KOH-
10 | HepaBHOMED- Tposb Ne 2
HBIX IIKaJT
11 | Iloctpoenne | 6| 13 | 2 6 2/100
MOIYJIsl  JIO-
rapudmrrde-
CKOM IIKaJIbI
12 | Metron Mos- | 6| 15 | 2 6 2/100
te-Kapio
13 | Ouenka kaue- | 6| 17 | 2 12 2/100 PeliTuHr KOH-
CTBa MOCTpOE- Tposb Ne 3
HHSA MOJEJIEH

Bceero 18 18 72 36/100 DKk3aMeH

Coaep:xkanne JHCLHHNIHHDBI

TeMbl TeKIIMOHHBIX 3aHATHI
Llenp nEeKIIMOHHOTO Kypca — OCBOUTHh OCHOBBI METOIOB MOAEIIMPOBAHHS.
1. BBogHas nexknusa
OcHOBHBI€ MOHSTHS MOJEIUPOBAHUS.
ITocTpoeHne Mozeneii ¢ OTHUM HEHM3BECTHBIM KO3(PHHUIIUECHTOM.
[TocTpoeHue Mojesneil ¢ AByMs HEM3BECTHBIMU KO3 GHLIEHTaMHU.
[TocTpoeHue Moieneli ¢ TpeMs HEM3BECTHBIMU K03 prULIeHTaMH
[TocTpoeHne HEpaBHOMEPHBIX IIIKAJI.
IToctpoenue MomyJist JJorapu(pMUUECKON [IKAIBI.

Meton MonTte-Kapiro.

2 B S B W o B B

Ornenka kayecTBa MOCTPOEHUS MOJIENEH.
Temsbl 1a00paTOPHBIX 3aHITUR
Lenb nabopaTopHBIX 3aHATHH — 00yueHHe METOAaM MOJEINPOBAHUS.
1. ITocTpoenne Mojene# ¢ OTHAM HEM3BECTHBIM K03 QUIIEHTOM.
2. TlocTpoeHre MOJENH, ONPENENSIOIel 310pOBhe YeIoBeKa U ero (pU3N9IecKyro pa-

00TOCIIOCOOHOCTD.



. IlocTpoenne Moneneli ¢ IByMs HEHM3BECTHBIMU KO3 (DULIEHTAMH.

HOCTpOGHHe Moneneﬁ, OMKCBIBAIOIUX 3aBUCUMOCTH B€Ca YCJIOBEKa OT €ro pocrta

JUISL pa3sHBIX KaTeroOpuil JIFOAEH.

. Iloctpoenue Mmozenei ¢ TpeMsi HEM3BECTHBIMH KO3 hULIUEHTaMH.

5. OBPA30OBATEJIBHBIE TEXHOJIOI'NHA

Peanmam/m KOMIIETEHTHOI'O nmoaxoaa M IoAroToOBKH 6aKaﬂaBpOB B paMKax IIperio-

AaBaHUA JUCHUITIIMHEI OCYIIECTBIISICTCA:

1. I'lpy npoBeneHUH JIEKIUI C UCTOIB30BAaHUEM MYJIBTUMEIUMHOIO IIPOEKTOpa I

[TI0Ka3a Mpe3eHTalui;

TOB;

2. Ilpu ucronp30BaHUK MYJIBTUMEIUHHOTO IIPOEKTOpa IS OKa3a JOKJIaI0B CTyAEH-

3. IlpoBeieHVe MHTEPAKTUBHEIX (OPM 3aHATUH C TOCTOSIHHBIM KOHTPOJIEM KauecTBa

YCBOCHUA CTYy ACHTaMHU HpOﬁHGHHOFO Martepuajia,

6. OIEHOYHBIE CPEJICTBA JISI TEKYIIEI'O KOHTPOJIA YCIIE-

BAEMOCTH, IPOMEXYTOYHOMN ATTECTAIIUHA 1O UTOTAM
OCBOEHMSA TNCHUAIIJINHBI U YYEBHO-METOAUYECKOE OBEC-
MMEYEHUE CAMOCTOSTEJBHOM PABOTBI CTYJIEHTOB

Kypcosas pabora

Ilens KypcoBO#t pabOTBI — 3aKpEIICHUE TEOPETHUECKON 3HAHMM M IIPAaKTHYECKUX Ha-

BBIKOB B pa3pa60TI<e H UCCIICA0BAHNHN MOJI€JIE CUCTEM.

3agaHue Ha KypcoBYO paboTy:

1.
2,
3.

[IpoBecTr HHPOPMAIMOHHOE UCCIIEJOBAHKE 110 TeMe PaOOTEL.
YcraHoBuTh BUJ (hOpMYJIbl HA OCHOBE aHAJIM3a OMBITHBIX JaHHBIX.
HaiiTn Hen3BecTHBIE KOA()(MULIIMEHTH! MaTEMATUYECKOM MOJENH C IIOMOIIBIO Cpel-

He-apH(bMeTqucxoro METOJa U METOJla HAMMEHBIIINX KBAAPAaTOB.

s OI_ICHI/ITB Ka4ye€CTBO I'IOJ'IY"ICHHOﬁ MOICIIN.

. OTo6pa3uTh rpauyuecKy NOIy4YEeHHYIO 3aBUCHMOCTb.

3aKIrOUeHuE.



CaMocTosiTeNnbHas pa60Ta CTyACHTa

Ienpro caMoOCTOATENBHON pabOThl ABISIOTCS (HOPMUPOBaHHE JTHYHOCTH CTYACHTA,

Pa3BUTHE €TO CIIOCOOHOCTH K caMoo6yqumo H TTOBBIIIICHUIO CBOCTO HpO(l)eCCHOHaHLHOFO

YPOBHSL.

OcHoBHBIE ()OPMBI CAMOCTOSATENFHON paboThI 3aK/IIOYAIOTCSl B MpOpaboTKe JOMOJI-
HUTEIBHOU JIUTEpaTyphl, MOATOTOBKE K JaOOPAaTOPHBIM 3aHATHUSAM, YCTHOMY OIPOCY H

peUTUHT-KOHTPOJI0. KOHTPOIJB 32 caMOCTOSATENBHON paboToMN CTyIEHTOB OCYIIECTBIISAET-

Csl Ha KOHCYJIbTallusIX, BO BpeMs pabotel Ha IIK 1 nabopaTopHBIX 3aHATHUSAX.

Paznen Bug CPC TpynoemxocTs,
JUCLIUIUINH 4acoB
OcHOBHBIE TOHATHS MO- | 3aKperieHHe JIEKIMOHHOIO Ma- 7
JEeNUPOBaHUS Tepuaa
IToctpoenne Mozeneii c on- | PabGota ¢ pekOMeHIyeMO JIuTe- 10
HUM HEU3BECTHBIM K03 ¢u- patypoit
LIIEHTOM
ITocTtpoenue Mopeneii ¢ Pabora c pexkomeHayemoii uTe- 18
IByMsI HEU3BECTHBIMHU KO3(]- paTypoi
bunreHTaMu
[TocTpoenue moneneii ¢ Tpe- | Pabora ¢ pekoMeHyeMoii uTe- 22
Ms HEU3BECTHBIMU K03 - paTypoi
[IUEHTaMHU
IToctpoenue HepaBHOMep- | [locTpoeHue ypaBHEHUH C IIPH- 15
HBIX IIKaJ MeHEHHEM KBaJpaTU4HOMH, 00-
ITocTtpoenue momyns jora- PaTHOM U APYTUX LKA
prdMHUUECKON Kb
Hroro: 12

BOITPOCHI I PEUTUHT-KOHTPOJIS

1. B ueM 3akimroyaeTcss MeTOJ 3aMeHBI NMEPEMEHHBIX Ui CIPSIMIIEHHS 3KCIIEPHMEH-

TaJIbHBIX KPUBBIX?

2. Kaxum o6pazom npoussoautcs npeobpazoBanue hopmyi B hopMyny obuiero Buaa?

3. B Kakux cily4asx XOJ M3y94aeMOro sBIEHHs XOpOIIO ONMCHIBAETCA CTENIEHHON WM

noKa3aTeabHOM QyHKIMeiH?

Pe#tnHr-KkoHTpoJib No 1




4. B kakux cirydasx BBIOOp THIIA SMIOUPUYECKON (OPMYJIbl MOXET OBITh IPOU3BENEH
Ha OCHOBE TEOPETHYECKUX MPEICTaBICHUN O XapaKTepe H3yuaeMoi 3aBUCUMOCTH?

5. Kaxkas mrkana Ha3pIBaeTCs paBHOMEPHOM?

6. Kakas mrkasa Ha3bIBaeTCs HEpaBHOMEPHOU?

7. Kakue macmrabbl peKOMEHIYIOTCS K IPUMEHEHUIO Ha 00erX OCsX IIKajbl ¥ Moye-

My?

Peiitunr-koutposs No 2

8. B xakux cirydasx BEIOMPAIOT pa3Hble MacIUTaObl 10 OCSIM LIKAJIbI?

9. Ecniu mipefielibl MepeMEHHBIX MO3BOJISIOT, TO KaK peKOMEHAYeTCs BBIOMpAaTh OTHO-
IIeHne MoAyJieli MacITaboB 10 OCSIM KOOPAUHAT?

10. Tlouemy nmprMeHeHHE JOrapu(PMUYECKUX LKAl HA OCAX KOOPAWHAT 3HAYHUTENBHO
YTIPOLIAET IMOCTPOSHHE ypaBHEHHUH OIlpeeIeHHOTIO BUIa?

11. B ueM 3akimo4aeTcss METO MOCTPOSHHUS JIOTapU(PMUIECKON IIKAJIbI?

12. Kak BBITTISLAAT rpad¥K Ui MOCTPOSHUS JorapuhMUIecKOH MIKaIbl JF000ro MOMIYy-
ns?

13. Jlaiite onpenenenre QyHKINOHATBHON CETKH.

14. B yeM 3aKirouaeTcs pasHUIa MEXIy JTOrapu(GMUYECcKOi U MOoTy1orapuMUIeCKOn

ceTKkaMu?

Pe#itunr-xoutposs Ne 3

15. B ueM 3akimo9aeTcs CyIHOCTh cpeHe-apudpmMeTUieckoro meroaa?

16. B yeM 3aKIIr09aeTCs CYIIHOCTh METOIa HAMMEHBIIHNX KBaJpaToB?

17. B 4eM cocTOUT 0COGEHHOCTh METO/Ia HAUMEHBIIINX KBapaTOB?

18. Uto TaKoe HEOTHOPOIXHOCTH CTATHCTHKH OKCIIEPUMEHTAbHBIX NaHHBIX?

19. B uem 3akmovaeTcs cymHocTs Metona Monre-Kapio?

20. B uem 3akiroyaercs LEeH3ypHpPOBaHHE JAaHHBIX C HCIOIB30BAaHHEM «ILTOXOH» MO-
aenu?

21. YUeM oTIHMYArOTCS MaTeMaTHYECKHe MOJIETH MHOTO(aKTOPHBIX 3aBUCHMOCTEH OT
0IHO(aKTOPHBIX MOAENeH?

22. B 4eM 3aKIr0o4aeTcs CyLIHOCTh OLIEHKH KayeCTBa IIOCTPOCHHUS MOIen?



ATTecTanus CTYAEHTOB MPOU3BOJUTCS [0 OKOHYAHHWH MOJYJIs MaTepralia B CIEAyIolInX
dopmax:

— PEUTHUHI-KOHTPOJIb 3HAHUH CTYIEHTOB,

— 3arumrTa JabopaTopHBIX paborT.

DK3aMeH 10 AUCLUILIMHE MpOBOAUTCS B GOpMe OTBETOB Ha OMJIETHI C BONPOCAMH
110 TEMaTUKe Kypca.
TeMsl I COCTaBISHUS BOIIPOCOB K 9K3aMEHY
1. OcHOBHBIE IOHATHS MOAEITUPOBAHHMS.

IMocTpoeHue MOIENEH C OTHUM HEHU3BECTHBIM KOI(P(OULIHEHTOM.
IMocTpoeHre MozeNel ¢ IByMsI HEM3BECTHBIMH KOI(Q(HUIIEHTaMH.
IMocTpoeHre MozeNel C TpeMs HeM3BECTHEIMH KOIQGUIIHEHTaMH
ITocTpoeHre HEpaBHOMEPHBIX IIKAI.
[TocTpoenue Moyist IOTapU(MUIECKON IIKATIBI.

Meton MonTte-Kapiio.

o o= v s R

OleHKa KayecTBa IIOCTPOSHHUS MOJIENIEH.

TeMbI KypCOBBIX paboT

1. MozenupoBaHHe 3aBUCHMOCTH HOPMAJIbHOT'O Beca YeJl0BeKa OT €ro pocTa.

2. MonenupoBaHue He YrpoXKaiollel 3J0pOBBIO MaKCHMajbHON TI'DAHMIBI HOp-
MaJIbHOTO Beca 4eJioBeKa OT ero pocTa.

3. MogenupoBanue 3aBUCUMOCTH TEIVIOEMKOCTH JKHIKOCTH OT TeMIEPATYPBI.

4, MoenupoBaHKe 3aBUCUMOCTH YPOBHS 310pOBbsI YeOBeKa OT MapaMeTpoB Cep-
JEYHO-COCYTUCTON CUCTEMBL.

5. MopaenupoBaHue 3aBUCHMOCTH KOHIICHTan,I/II/;- o0IIero XoJjecTepuHa OT KPOBsi-
HOTO J1aBJICHUS.

6. MonenupoBaHue 3aBHCHMOCTH CTEIIEHH BOCCTAHOBJICHHsS OpraHusMa OT Iapa-

METPOB CCp,Z[G‘IHO-COCYI[PICTOﬁ CUCTEMBI .
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1.

YYEBHO-METOJIAYECKOE Y HHOOPMAIIMOHHOE OBECIIEYEHHE JUCIHII-
JIMHBI (MOYJIST)

OcHoBHas JuTeparypa:

MopenupoBanre HH(GOPMAIMOHHBIX CUCTEM: YdueOHoe mocobue mis By3oB / O.H.

lenyxuH. - 2-e u3M., nepepad. u pom. - M.: I'op. nunus-Tenekom, 2012. - 536 c.: ui,;
60x88 1/16. - (CnenmansHOCTB). (0610%Ka) ISBN 978-5-9912-0193-3, 1000 3k3.

2.

CuHre3 nudpoBeIX ycTpoiicTs muknudeckoro aerctsust/I'ynko H. K. - M.: T'op. nu-

aus-Tenaexom, 2014, - 96 c.: 60x90 1/16 (O6noxka) ISBN 978-5-9912-0427-9, 500
9K3.

3.

3ungep E.3. [IpoektnpoBanure 6a3 JaHHBIX: HOBbIE TpeGOBaHMs, HOBBIE TIOAXOBI. /

E.3 3ungep. M.: ®unanch u cratuctrka, 2011 — 182 c.

1.
2
3.

HononHuTtenbpHAas TATEpaTypa:

Yukypos H.I'. Monenuposanue cucteM u npoueccos. — M.: VI PUOP: HULI Hn-

dbpa—M, 2013. -398 c.
Onenes E.A. KoHcTpyupoBaHie U TEXHOJIOTHS TPOU3BOJICTBA IPUOOPOB U amnmnapa-
TOB: yueOuuk. B 3 u. U 3. Hayunoe tBopuecTBo / E.A. Onenes Bnagum. I'oc. yH-T.

— Biamumup: Usn-so Baagum. Noc. yu-Ta, 2009. - 92 c.
HNuTepHet-pecypcsr:

http://users.kaluga.ru/math/ - caiir "KommetoTepraas marematuka", 0030p OCHOBHBIX

MaTeMaTHYEeCKUX MaKeTOB.
http://www.engin.umich.edu/group/ctm/ - yueOHbIe MaTepHabl 10 MOAETUPOBAHHIO
¥ WCCJIeIOBAHUIO JUHAMHUYECKUX 00BEKTOB ¢ oMok MatLab (aHri.)

8. MATEPUAJIBHO-TEXHIYECKOE OBECIIEYEHHE
AUCIUILINHEI (MOTYJIST)

MynsTUMeIUIHBIN TPOEKTOpP.
[TepcoHasbHBIE KOMIIBIOTEPHI.

KOMIIBIOTEPITHEIE TIPOrPaMMBI — YHUBEPCATbHOE IIPOrpaMMHOE 00eCeUeHHe.
(Vrazvieaemes mamepuanvro-mexnuyeckoe obecnedenue OAHHOU OUCYUNNUHBL (MOOYA).
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Pabouas nmporpamMMa IUCLHUILIMHEI COCTaBIE€Ha B COOTBETCTBUU C TPEOOBAHUAMMU
®I'OC BO no Hampasnenuto 12.03.04 «bHOTEXHAYECKHE CUCTEMBI U TEXHOJIOTHIY.

A o

Pa6ouyro mporpammy coctasui mpodeccop kad. BOCT Qdenes EA//

Penensent Jupextop I'YII BO «Mexnrexuukay

(npencraBuTens paboTonaTess) / -
(mecTo pa6OTWHOﬂ)KHOCTL, ®HO, moamnuce)

Ky3un I'.C.

[IporpamMma paccMOTpeHa U 0100peHa Ha 3aceJaHiu KadeIphl

[Ipotokon Ne & oT/6. O%. o/STona /2
3aBenyromuii Kadeapoit / N7 Copeeccodocx

(®HO, noxmucs) M

PaGouas mporpamMma pacCMOTpeHa W OZOOpeHa Ha 3acelaHuH y4eOHO-METOAMYECKOW KOMHCCHH Ha-

IpaBieHus /4. O3 O %

Ilpotokon Ne & o1 /6. 9% A0/Stona /\
I[Mpencenareb KOMHCCHH »&& I 7 06’ cwc0ba
M

(®HO, noaruce)

JIUCT NEPEYTBEPKJIEHHWA
PABOYEM NPOT'PAMMBI JUCLHUILINHBI (MOY JIA)

Pa6ouyas mporpamma onoGpeHa Ha y4eOHBIH rox

[Iporoxon 3acenanus kapenpsl Ne 0T rozga

3aBenyromuit kadenpoit




