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1. HepequL INIAHUPYEMBIX pe3yJ/bTaToB oﬁyqunﬂ nmo AMCHUIIJINHE,
COOTHECCHHBIX ¢ HHAUKATOPaAMH NOCTUKCHUS KOMIIeTeHI Ml

Komnerenuus Conep:kaHne KOMIeTeHIIUN HWugukarop Conep:kaHue MHIHKATOPA
CriocoOeH  TOHMMarb  MPUHIIMITBI
paboTsl COBPEMEHHBIX
N JemoHcTpupyer 3HaHUE MPUHLIUIIOB

OIIK-6 MH(OPMAIHOHHPIX | TeXHONOr Ui 1 OIIK-6.1 COBPEMEHHBIX HH(POPMAITMOHHBIX
UCIIONB30BaTh WX JUISl  PEIIeHHUs .
3a7aq npodeccrnonaIpHON TexHomorHH
JIeSITEIIEHOCTH
Crocoben y4acTBOBaTh B [IporHo3upyer moCHeACTBUSI BapHaHTOB
pa3paboTke 0606meHHbIX BapuanToB | OIIK-8.2 penieHns mMpodjaeM MaIIMHOCTPOUTEIBHBIX
peuicHuA np06neM, CBs3aHHBIX C IMPON3BOACTB

OITK-8 MaIIMHOCTPOUTEIEHBIMH
IIPOU3BOJCTBAMH, BEIOOpE BriOupaer BapraHThI pelieHns: npodiaeM Ha
OITUMAJIbHBIX BapuaHToB | OIIK-8.3 OCHOBE 3a/laHHBIX KpUTEPUEB
IIPOTHO3UPYEMBIX MOCIIEACTBUN OIITUMAILHOCTH
pelieHus Ha OCHOBE X aHaJIN3a

2.  MecTo AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe1bHOH IPOrpaMMbl

JIMCIUTIITUHBI (npakTHKK), | MaremaTuka s HHXKCHEPHBIX pacueToB, Teopernyeckas
TIPEIIECTBYIONINC M3yUYCHHIO | MEXaHHKa, ®du3nka B MAIIMHOCTPOCHUN

JUCILIUILINHBI, pe3yJIbTaThl

OCBOCHHSI KOTOPBIX HEOOXOIMMBI

JUTSE OCBOCHMUS JTAaHHOM

JTUCIUILINHEL.

]:[I/ICHI/IHJII/IHBI (HpaKTHKH), VTS CucreMsl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS
KOTOPBIX ~ Pe3y/IbTaThl OCBOCHHs | TEXHOIOIMYECKUX NPOLECCOB, VpasieHue cuctemMmamu u
JTAHHO CIIAITHHDI GyyT MpoIIeCCaMi B MAaIlTMHOCTPOCHUH

H€O6XO,Z[I/IMI)I, KaK BXOJIHBIC

3HaHUA, YMCHUA W BIAJACHUA JJIA
X U3YyUCHUA.

3. O0beM JUCHMILIMHBI B 3a4€THBIX €IMHUIIAX C YKAa3aHHEM KOJIHYECTBA
aKaJleMU4eCKHX YaCOB, BbIIe€JE€HHbIX HA KOHTAKTHYI0 padoTy 00y4aroerocs ¢
npenoaasaresieM (1o BUAaM Y4eOHBIX 3aHATHI) 1 HA CAMOCTOATEILHYIO padoTy

o0yuarmerocs

OOt 00beM JUCHMILTUHEI B 3.€. /yac: 3 / 108
@opMa MPOMEKYTOYHOMN aTTECTALNU: 3a4ET

Bujabl 3aHATHIA, HX TPY10EMKOCTb (Yac.) O0beM KOHTAKTHOM
a00ThbI
®opma p
JlaGoparopusie | IIpakTnuyeckue CamocrosiTeJIbHA o0yvaronerocs ¢
00y4ueHHA Jlekuuu
padoThI 3aHATHA s1 padora npenojaBarejeM
(1ac)
3a0uHast 4 0 8 96 16




4. CopepkaHue IMCUMIUVIMHBI, CTPYKTYPHPOBAaHHOe IO TeMaMm (pasgejam) ¢
YKa3aHUEM OTBEJICHHOI0 HAa HHUX KOJHYECTBA aKaJeMHYEeCKHMX 4YacOB M BU/I0B
Y4eOHBIX 3aHATHHI

dopma obyueHus: 3a04Han
Cemecmp: 10

JlekumoHHbIe 3aHsATUA (44.)
1. Begenne B mnpeamert(0,54.)[1,3] 3amaun MopeaupoBaHUS MPOIECCOB W CHUCTEM
MalllMHOCTPOEHUs. MaTemaTudeckasi MoJiesib 00bEKTa MOJCIUPOBAHUS, KilacCUpUKaIus
MaTeMaTUYeCKUX Mojelied. AJEKBaTHOCTh U YYBCTBUTEJIBHOCTh MATEMATUUECKOU
MOJIEJIH, JIOCTOBEPHOCTh pE3yIbTaToB MojenupoBaHusa. [locTaHOBKa U CBOAMMOCTH
3aJ1ad MareMaTH4eckoro mojenupoBaHus. OO0nacTh NPUMEHEHUS MaTeMaTU4eCKOn
MOJIEU U PE3YIBTATOB MOACITUPOBAHHUS.
2. OcHOBHBbIe NOHATHS Teopuu MHOKecTB.(0,54.)[1,4,6,7] OCHOBHBIE TOHATHS
teopun MHOXecTB(24.)[1,2,4] I[lonsitue wmHoOkecTBa. KoHeuHble W OECKOHEUHbBIC
MHOkecTBa. lloHsAiTHe TNOAMHOXKECTBa. BepxHAS W HWXKHSAA TpaHHUIlAa MHOXKECTBA.
Omneparun Hax MHOecTBamu. OObeIMHEHHE, TEpPeceYeHre, Pa3HOCTb MHOXKECTB.
VYHuBepcanpbHOe MHOXKECTBO. JlomonHeHne MHOXKeCTBa. ToxAeCcTBa anreOpbl MHOKECTB.
OTHomieHus, CBOMCTBa OTHOIICHWH. OTHOLIEHUS HSKBUBAJICHTHOCTH, MOPSIKA,
JIOMUHUPOBAHUSL.
3. OcHoBbl Teopuu rpagos.(0,54.)[1,3,4,5] TeopeTHKO-MHOXKECTBEHHOE ONPEACICHUE
rpada. TloHATHE OPUEHTUPOBAHHOTO W HEOPUEHTHUPOBAHHOIO Trpada. Bi3pemieHHbIN
rpadg. CnocoObl 3amganus rpadoB. Marpuiia CMEXHOCTH, MaTpulla UHIIMACHTHOCTH.
MapuipyTsl Ha rpade.
4. Aaroputmbl Teopuu rpados.(0,54.)[1,3,4,6] OcHOBHBIE aNTOPUTMBI TEOPUHU
rpadoB. 3amaya 0 KparyauilmeM IMyTH MEXTYy JABYMsI NPOU3BOJLHBIMH BEpIIMHAMH U

pebpaMu  eTUHUYHOW (MIPOW3BOJNIBHOW JUTMHBI). Adroput™m JleHWKcTphl. 3anaua
HAXOXKJICHUs TOHYaHIIero myTu Ha rpade. 3agada "komMmuBospkepa'. MeTton BeTBel u
TpaHUIL.

5. IlnanupoBaHue JKCIEPUMEHTa W 00pPa0dOTKA IKCHEPHUMEHTAJbHBIX JIAHHBIX.
Ilnansl nmepBoro mopsaka.(0,54.)[1,3,4,6,7] OcHOBHbIC TIOHATHS U OIPEICIICHUS.
[Tonueiii (akropHslii dKkcniepuMeHT. JpoOHBIN (akTopHBIM 3kcniepuMeHT. CBoOICTBa
MaTpull TIOJIHOTO U APOOHOr0 (PaKkTOPHBIX AKCIepuMeHTOB. [IpoBeneHne skcnepruMeHTa
1 00paboTKa pe3ysbTaToB ONBITOB. KpyToe BOCXOXKAEHUE 110 TOBEPXHOCTH OTKIIUKA.

6. PerpeccuoHHbI aHaJu3. {C JJEMEHTAMHM JJICKTPOHHOIO0 OOy4YeHHA U
AUCTAHIIMOHHBIX oO0Opa3oBareJbHbIX TexHoJorumii} (0,54.)[1,3,4,6] Jlunelnsiii
PErpPECCUOHHBIN aHAIN3 C HE3aBUCUMBIMH IepeMEHHBbIMU. [IprMepbl perpecCHOHHOTO
aHaM3a Mpu PaBHOMEPHOM U HEPaBHOMEPHOM AyOIMpOBaHUU OMBITOB. Mcronb3oBaHue
MPUHITUIIOB COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHM, NpuMmeHeHue OBM s
MIPOBECHUS perpeccruonHoro ananuza (maketr Microsoft EXCEL).

7. Il1aHupoBaHue JIKCTPeMAJbHBIX J3KcnepuMeHTOB. Ili1anbl BTOpOro mopsiaka.
{1ekuust ¢ pa30opoMm KOHKpeTHbIX curyanuii} (0,54.)[1,3,4] LlenTpanbHbie
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KOMIIO3UIIMOHHBIC IUTaHbl. OpPTOroHANBHBIC IIAHBI BTOPOro mopsaka. PorarabenpHoe
IJIaHUPOBaHUE BTOpOro nopsiaka. MccinenoBanue o0iacTy ONTUMYMA, MPEACTABICHHON
MOJIMHOMOM BTOPOTO MOpsiika. BapuaHThl pelieHusi mpoOaeM MalImHOCTPOUTEIbHBIX
MPOM3BOJACTB HA OCHOBE 3aJIaHHBIX KPUTEPUEB ONTUMAIbHOCTU. [IpumeHeHue
poTarabesbHOTO JIAHUPOBAHUS BTOPOTO MOPSAKA JJISI MUHUMM3AIUU IIEPOXOBATOCTH
MOBEPXHOCTHU MIPU 00pabOTKE pe3aHUEM.

8. Hexommno3unmuonuble mianbl.(0,54.)[1,3,4] Hexkomrio3umoHHbIE TIJIaHBI BTOPOTO
MopsiJIKa.

IIpakTuyeckne 3ansaTus (84.)
1. Beenenue B npeamer {auckyccusi} (24.)[1,3,5] Bompocs! mis oOcyxaeHus: 3a1a4u
MOJIETTUPOBaHUS (PU3UYECKUX MPOIIECCOB U TEXHOJOTUYECKUX CHCTEM; MaTeMaThudecKas
MOJIeTTb  OOBEKTa MOJICJTMPOBAHUS;, aJIeKBAaTHOCTh MAaTEMaTH4YeCKOM MOAETHU U
JIOCTOBEPHOCTh PE3YJBTATOB MOJICTUPOBAHUSA; YYBCTBUTEIBHOCTh MAaTEMATUYECKOU
MOJIEJIN; MIOCTAaHOBKA U CBOJUMOCTD 33J]ad MaTeMaTUYECKOro MOJACIUPOBAHUS; 00JIaCTh
MIPUMEHEHUSI MaTEMaTUYECKOU MOJIENIN U Pe3yIbTaTOB MOJEIUPOBAHUS.
2. DiieMeHThI TeOPpUH MHOXKeCTB {padora B maJbix rpynnax;} (14.)[1,3,4] Pemenue
TUMOBBIX 3aJad Ha 3aJaHh€ MHOXECTB, NPUMEHEHHE OCHOBHBIX TEOPETUKO-
MHOXECTBEHHBIX OIEpaIui.
3. Dnementsl Teopuu rpado(l4.)[1,3,4] Pemenue 3amay Ha CcrocoObl 3aJaHUs
rpadoB, onpeaelieHne MaTpull CMEXKHOCTH, MaTPUIl MHIIMIEHTHOCTU. Perienue 3a1a4 Ha
MOKMCK MyTel Ha rpade, yIOBIETBOPSIOIMIUX OINPEACIEHHBIM KPUTEpUAM (KpaTdyaniiui
MyTh, TOHYAUIIINHI TyTh).
4. TIlnannpoBaHMe 3KCTPEeMAJIbHBIX 3KcrepuMeHTOB. IlaHbl mepBOro mopsiaka.
(24.)[1,3,5,6] IlnanupoBaHuE OKCTPEMAJIbHBIX OKCIepuMeHTOB. Ilmanel mnepBoro
nopsaaka(24.)[1,2,3,4] OcHoOBHBIC MOHATHS M onpenencHus. Ilomapli  (pakTOpHBIN
skcriepuMeHT. J[poOHbrii  pakTopHBIM dKkcriepuMeHT. CBOWCTBA MaTpHUIl TOJTHOTO |
npoOHOro ¢akTopHbIX HKcrepuMeHTOB. [IpoBeneHnue nskcrnepuMeHTa W 00pabOTKa
pe3ynbTaTtoB OnbITOB. KpyToe BOCXOXkAeHUE 110 TOBEPXHOCTH OTKIIUKA.
S. PerpeccMOHHBIM aHaJU3 {C JJIeMEHTAMHM JJICKTPOHHOr0 OOy4YeHUs U
AUCTAHUMOHHBIX oOpa3oBaTebHBIX TexHoJorui} (24.)[1,3,5,6,7] OO0pabotka
JAHHBIX AKCIIEPUMEHTA METOJaMU PETPECCUOHHOTO aHaju3a 0e3 mpumeHenus 9BM u ¢
npuMeHeHueM rnaketa Microsoft EXCEL.

CamocTrosiTesqibHas padora (964.)

1. N3yyeHne TeopeTHYECKOro Marepuaaa AJasi (pOPMHPOBAHHMS TeOPETHYECKOI
OCHOBBI MATEeMAaTH4YeCKOro0 anmnapara oyayuiero un;xenepa(324.)[1,3,4] IIpopadoTka
TEOPETUUECKOT0 Marepuana (paboTra ¢ KOHCIEKTOM JIEKIWA, y4eOHHUKOM, Y4eOHBIMU
nocobusiMu) st GOPMUPOBAHUSI TEOPETHUESCKOW OCHOBBI MAaTEeMAaTHUUYECKOTO armapara
OyayIIero HHxeHepa

2. IloAroToBKa K NPaAKTHYECKHUM 3aHATHAM, BKJIIOYAs MOATOTOBKY K 3aluTe pador
NJis1 (pOpMHUPOBAHMS MPAKTHYECKUX OCHOB MATEMATHYECKOro anmapara Oyayuiero
uH:kenepa(304.)[1,3,4,5,6,7]
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3. CamocTosiTeJIbHOE M3yYeHHE Pa3leoB JAUCHUMIVIMHBILIA (POPMUPOBAHMS
NPAKTHYECKUX OCHOB MATEMATH4YeCKOro ammapara Oyaymero uHxkenepa(304.)
[1,3,4,7]

4. IloaroroBka k 3a4ery(44.)[1,3.4,5,6,7] Cnaua 3auera

5. IlepedyeHb Y4eOHO-METOAUYECKOr0 O0eCHeYeHUs1 CAMOCTOATEJIbHOM PadOThI
00y4yaromuxcs Mmo JUCHUIJINHE

Jist KaxI0r0 00yJaroierocs 00ecreueH HHINBUIYaTbHbIM HEOTPAHMYEHHBIN JOCTYIT K
AIIEKTPOHHOM HH(PpOPMAITMOHHO-00pa3oBarenbHOM cpeae Antl TV:

1. [Tamok, A.B. MaremaTrndeckoe MOAEIMPOBAHUE TEXHOJOTHUYECKUX MPOIIECCOB
u cucreM. Yactel: V4. moc. u BapuaHThl MHJIMB. pacueTHbIX 3agaHuil/ A.B. Ilamok;
PUMU. - Py6uosck: PMO, 2004. - 74 ¢ (46 3k3.)

2. EdpemenkoBa, O.B. Maremarndeckoe MOACIUPOBAHHE TEXHOJOTHUECKUX
MIPOIIECCOB: METOJUYECKUE PEKOMEHIAIIMHU 110 BHITIOJIHEHUIO CaMOCTOSITEIbHON pabOThI
IUIsL  CTYIACHTOB HANpaBJICHUS IMOATOTOBKM  «KOHCTPYKTOPCKO-TEXHOIOTHUECKOE
o0OecrieyeHue MAaIIMHOCTPOUTENbHBIX MPOU3BOACTB» Bcex (opm oOyuenus/ O.B.
EdpemenkoBa; PyOroBckuit mHIyCcTpUanbHblii HHCTUTYT.- Pybnoseck: PUU, 2021. - 10

C. URL:
https://edu.rubinst.ru/resources/books/Ephremenkova O.V.Matematicheskoe modelirov
anie_tekhnologicheskikh protsessov_(samost.rab. dlya KTM) 2021.pdf (mara

obpamenwns 01.12. 2021)

6. IlepeueHb yueOHOM JMTEPaATyPbI
6.1. OcHoBHas nuTEpaTypa

3. benosg, I1. C. Maremarnueckoe MOAEITUPOBAHUE TEXHOJIOTUYECKUX MTPOIIECCOB :
ydyebHoe mocobue (koHcnekT nekmuit) / I1. C. benoB. — EropseBck : EropseBckuit
TEXHOJIOTUYECKU I UHCTUTYT (punnan) MockoBcKoro rOCyZIapCTBEHHOTO
texHonorndyeckoro yHusepcutera « CTAHKMH», 2016. — 121 c¢. — ISBN 978-5-
904330-02-6. — Texkct : anexkTpoHHsiid // IludpoBoii obOpazoBarensHbiii pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/43395.html (mara obpamienus:
19.04.2023). — Pexxum gocTymna: AJisi aBTOPU3UP. MMOIb30BATENEH

4. ABepuenkoB, B. . OcHOBBI MaTeMaTUYECKOTO MOJEIUPOBAHUS TEXHUYECKUX
cuctem : yueOHoe mocobue / B. . ABepuenkos, B. I1. demopos, M. JI. Xeitdern. —
bpsiHck : BpsiHCKHI TOCYIapCTBEHHBINM TEXHUYECKUM yHuUBepcuret, 2012, — 271 ¢. —
ISBN 5-89838-126-0. — TekcT : 3MeKTpOHHBIN // DIEKTPOHHO-OMOIUOTEYHAs] CUCTEMA
IPR BOOKS : [caitit]. — URL: https://www.iprbookshop.ru/7003.html (marta
oOpamenust: 15.12.2021). — Pexxum gocTymna: s aBTOPU3HP. MOIb30BaTEIEH.

6.2. lononHUTENbHAS TUTEpPATYPa

5. Hunyn A.C. Ontumusanusi meneBblXx (QyHKIMA. AHAIUTHKA, YUCICHHBIC
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MeTOJIbI, TanupoBanue 3kcnepumenta/ A.C. Hunyn. — M.: @usmariut, 2009 — 336 ¢. —
10 axk3.

6. CenoBa, H. A. JluckpeTHass MmaTemMaTrKa. 3aa4y MOBBIIIEHHON CIIOKHOCTH
MPAKTUKYM JIJIsi IOATOTOBKU K mHTepHeT-3k3aMeHy / H. A. Cenona, B. A. CenoB. —
Caparos : Aii [Tu Op Menaua, 2018. — 97 ¢. — ISBN 978-5-4486-0133-0. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHO-O0MOMnoTeunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/71561.html (mara oGpamenus: 15.12.2021). — Pexum
JOCTyMa: JJisl aBTOPU3HP. nosib3oBareneit. - DOI: https://doi.org/10.23682/71561.

7. IlepeyeHb  pecypcoB  HH(POPMANUOHHO-TEJCKOMMYHUKALMOHHON  CeTH
«HTepHET), HEOOXOAMMBIX J1JIl OCBOCHUS I CIUIINHBI

7. www.exponenta.ru

8. @oHa OUIEHOYHBIX MATEPHAJIOB /Ui TMPOBEICHUN TEKyIllero KOHTPOJIS
yCIeBaeMOCTH U IIPOMEKYTOUHOM aTTeCTAIMA

ConepxaHue MNPOMEKYTOUHOW AaTTECTAllMM PACKPBIBAETCS B KOMIUIEKTE
KOHTPOJIMPYIOUIMX MaTepHalioB, NPEIHAa3HAYEHHBIX JUIsI IPOBEPKU COOTBETCTBUS
YPOBHSI MOATOTOBKHM MO AuciuIuinHe TpedoBaHusM @PI'OC, KoTopble XpaHATCS Ha
kadenpe-pa3padorunke PII/] B neuatHoM Buze u B OMOC.

9. IlepeyeHbs MHPOPMALMOHHBIX TEXHOJIOTH, HCIOJIb3YeMBbIX IPU OCYHIECTBJICHUHU
o0pa3oBare/IbHOIO mHpouecca MmO AUCHUINIMHE, BKJIKYasg  IepevyeHb
NPOrpaMMHOIo odecneyeHus: 1 UHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

I[J'Iﬂ YCIICHIHOTO OCBOCHUSA NUCHUINIMHBI HCIOJIB3YIOTCSA PECYPCHI 3JICKTpOHHOI>'I HH(bOpMaI_IHOHHO-
O6p330B3TCJ'IBHOI>i Cp€anI, 06p330BaTeHBHBIe HHTCPHET-IIOPTAJIbI, mIo0aJbHas KOMIIBIOTCPHAsA CCTb
I/IHTepHCT. B nponecce H3yuCHUA MOUCHUIUIMHBI IMPOUCXOAUT HWHTCPAKTHUBHOC B3aHMMOJCHCTBHUE
06yqa}omeroc>1 C MMPETNIogaBaTeJICM UCpE3 JINYHBIN KaOMHET CTYACHTA.

Nenmn Hcnonb3yemoe nporpaMmMHoe odecriedeHme
1 LibreOffice
2 Windows
3 AntuBupyc Kaspersky
Nenmm Hcnoab3yemblie npogeccuoHaibHbIe 0a3bl JAHHBIX U MH(OPMALIMOHHbIE
CIPaBOYHbIE CHCTEMbI
1 becnnarnas snekrpoHHas OuOnuoTeka oHiaH "EnuHOe OKHO K 00pa3oBareilbHBIM

pecypcam" Juisl CTYACHTOB W TMperojaBarelield; KaTajlor CChUIOK Ha 00pa3oBaTelbHbIC
untepHeT-pecypcsl (http://Window.edu.ru)

2 Hannonanwsnast snexrponnas o6ubnuorexka (HOB) — cBoOOmHBIN MOCTyN uuTareiaei K
donnam poccuiickux 6ubMHoTeK. COAEPKUT KOIEKIUU OUU(POBAHHBIX JOKYMEHTOB
(KaK OTKpPBITOTO JIOCTYMA, TAK M OTPAHMUYEHHBIX aBTOPCKUM IPABOM), & TaKKe Karajaor
W3JIaHu|, XpaHsmuxcs B oudauorekax Poccun. (http://H36.pd/)




10. Onucanue MaTepPHAJIbHO-TEXHUYECKOM 0a3mbl, HEe00X0XuMOM IS
OCYIIECTBJIEHHsI 00Pa30BaTeJIbHOI0 Mpouecca mo JUCHUIJINHE

HaumeHoBaHMe ClleUAJIbHBIX MOMeEIIEHU U MOMEIeHUH JI CAMOCTOATEIbHOM paﬁoTI)I

y‘-Ie6HLIe AyIUTOPUHN JJIs1 IIPOBCACHUA y‘le6HHX 3aHATHH

MTOMEIICHHS JIJII CAMOCTOSITEIbHOM PaOOThI

MaTepI/IaJIBHO-TCXHI/I‘ICCKOG obecrieueHne u opraHu3anusa O6paSOBaTCJ'IBHOI‘O
nmponecca 1mo JUCHUINIMHC I MHBAJIMIAOB U JIMI[ C OI'PAaHUYCHHBIMU BO3MOKHOCTAMU
300POBbA OCYHICCTBIEICTCA B COOTBCTCTBUHU C «ITonmoxxennem 00 O6y‘I€HI/II/I HMHBAJINI0B U
JyL € OIrpaHUYCHHBIMU BO3MOKHOCTAMM 3J0POBBA.



