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1. IEJTA OCBOEHMSI JM CLIUIIJIMHBI (MOZY.J151)

1.1

ConpoTHBIIeHIE MaTEePHAJIOB SBIACTCSA OXHIM M3 BaXKHEHIINX Pa3ZelIoB HAyKH O IPOYHOCTH U HMEET LeNIb 03HAKOMUTH
CTYAEHTOB C IIPOCTHIMH, HO IOCTATOYHO TOYHBIMH JUIS IPAKTHKU METOIAMHU pacyeTa TUITNYHBIX, HanboJee yacTo
BCTPEYAIOLINXCS HIIEMEHTOB KOHCTPYKIUH M COOPYKEHHH Ha IIPOYHOCTb, XKECTKOCTh M YCTOHYMBOCTbD, pacuéTHas cxema
KOTOPBIX CBOAUTCS K OpycCy, IITaCTHHE WIIH 00OIOUKE.

2. MECTO JUCHHUIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.0.20

3. KOMIIETEHIIMA OB YYAIOHIET'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUIIJINHBI

(MOJYJIST)

OIIK-4 CriocoOeH BBITIOMHATE TPOSKTHPOBAHUE U pacyeT TPAHCIIOPTHBIX OOBEKTOB B COOTBETCTBUH C TPEOOBAHUAMU HOPMAaTHBHBIX
JIOKYMEHTOB

OIIK-4.7 BBINOMHSAET OLIEHKY YCIOBUI PaOOTHI CTPOUTEIBHBIX KOHCTPYKIMH MPH PA3INYHBIX BUIAX HATPYKCHUSL

B pe3syabTaTe 0cBOeHUSI AUCHMILIMHBI (MOAYJ15) 00yUaroOLMiics 10JKeH

3.1 |3narts:
3.1.1 [ oCHOBHBIE METOJBI OIICHKH CBOMCTB KOHCTPYKITHOHHBIX MaTepHaJIOB, OCHOBHBIE CIIOCOOBI TOJ00pa MaTepHAIOB IS
IPOEKTHPYEMBIX AeTalel MAINH U CTPOUTEIBHBIX KOHCTPYKIUi
3.2 | Ymers:
3.2.1 | mpoM3BOANTE OIEHKY CBOMCTB KOHCTPYKIIMOHHBIX MaTEPHaJIOB, TOAOMPATh MATEPHANBI IS IPOSKTUPYEMBIX AeTaieh
MAIIFH ¥ CTPOUTENIFHBIX KOHCTPYKITHH
3.3 | Biagern:
3.3.1 [ MeTomaMu OLEHKH CBOMCTB KOHCTPYKIIMOHHBIX MaTEPHAJIOB, CIOCOOaMH 1TO00pa MaTepHAIOB IS TPOSKTHPYEMBIX
JieTajieil MallliH U CTPOUTENIbHBIX KOHCTPYKLIUN
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI (MO YJISA)
Kon HaumenoBanue pasjesioB 1 TeM /BH/ 3aHATUS/ Cemectp | Yacos | Ilpumeuanue
3aHATHSA / Kype
Pazgen 1. BBEAEHHUE
1.1 Ponb conmpoTuBneHus MaTepualloB IpU NPOSKTUPOBAHUY 3JaHUN U COOPY>KEHHIH, 2 1
HOBBIX BIJIOB MAIlIMH, MEXaHU3MOB, TPAHCIIOPTHBIX CPEACTB. MecTo HayKu O
COMPOTHUBIIEHUN MaTEPHANIOB CPEAU JPYruX AUCIUILUIUH HHKEHEPHOro IIUKJIA.
Kpatkuii 5KCKypC B HCTOPHIO TTOSBICHHS M PA3BUTHSA STOH HAYKH, BETHKUE
nmeHa: ['yk, bepaynnu, Ditnep, Cen-Benan, Tumomenko /JIex/
Pasnen 2. OCHOBHBIE NIOHATHUSA
2.1 Cxematu3anus (GOpMbI JIEMEHTOB KOHCTPYKIIMHU: Opyc, 000J109Ka, TUTACTHHA. 2 1

BHemrHue Harpy3KH 1 HX MOZIEIMPOBaHKE ITpH pacdeTtax. OObeMHBIE (MacCOBBIC)
1 MMOBEPXHOCTHBIC CUJIbI, TOT'OHHAA HArPy3Ka, COCPEAOTOUCHHA CUJia,
COCPEIOTOYCHHBIN MOMEHT. J{OMyIeH s O CBOMCTBaX MaTepHaa:
OJTHOPOAHOCTbh, H30TPOITHOCTD, YIPYrOoCTh. BHYTpEHHUE CHUITBI, METO/ CEUCHHIA
JUIS OLIPEICIICHUS XapaKTEPUCTUK BHYTPEHHUX CUI. BHyTpeHHHUE CUIIOBBIE
(akTOpHI B ceueHUN Opyca U UX pacdeT MpH MOMOLIN METO/Ia CEYSHUH.
HamnpspkeHne kak XapaKTepHCTHKA HHTCHCHBHOCTH BHYTPEHHUX CHJI BOJIH3H
HEKOTOPO# TOYKH ceueHus: HanpshkeHne moirHoe, HopManbHOE, KacaTeIbHOE.
[onsTHE 0 HAPSHKEHHOM COCTOSTHHM B Touke Tena edopmupyemoe Terno.
[epemerenne ToYkH AeHOPMUPYEMOrO Tella, HEPSMEILCHUS IO OCSIM.
JIuneiinas zle(bopMam/m B TOYKE TCJia 110 3aIaHHOMY HaIIpaBJICHUIO. JInneiinbie
nedopMaryu 1o ocsiM. Yriosas aedopmanus (yron capura). /Jlex/

Pazpen 3. PACTSDKEHUE-CXKXATHE ITPSIMOI'O BPYCA




3.1

BHyTpeHHHE CHJIBI U HATIPSDKCHUS B MOMEPEYHBIX U HAKIIOHHBIX CEYCHHSIX.
[MpoponbHble u nonepevnsie Aehopmaruu. 3akon ['yka. YIipyrue KOHCTaHTbI
Mmarepuana moayis FOura, ko3 duipent [lyaccona. Onpenenenue
MepEMEIICHUH TIPH PACTHKEHUH-CXKATHH Opyca. VcrbiTaHne MaTepUaioB Ha
pactsbkenue. JluarpaMMepl pacTsHKEHUS UIACTHYHBIX M XPYIKHX MAaTEPHAIIOB.
MexaHu4ecKue XapaKTePUCTHKNA MATEPUAJIOB IIPU PACTSHKEHUH: TPeIe
TEKy4eCTH, Tpe/ieN IIPOYHOCTH, OTHOCHTEIBHOE OCTATOYHOE YIUIMHEHHE MOCIIe
pa3psbiBa. 3aKOH pa3rpy3KH U MOBTOPHOTO HATPYKeHus. VICIbITAHUE MaTepUaIoB
Ha ckatie. MexaHn4eCcKne XapaKTepUCTHKU MAaTEPUAaJIoB TIPU CXKAaTHH. PacueTsl
Ha MIPOYHOCTH MPH PaCTSUKCHUU-CKAThH. [ToHsATHE 0 KO3 (huImeHTe 3amaca
MIPOYHOCTH. YCIIOBUE MPOYHOCTH TIPH PACTSKEHUH-CKaTUH. CTaTHISCKH
HEOIPE/IETUMBIE CTEPKHEBBIE CHCTEMBI. TEMIIEPATYPHbBIE M MOHTAKHbIE
Hanpsokenus. /Jlex/

32

Pacuer craruuecku onpenenumoro 6pyca Ha npoaHocTs /TIp/

12

33

Pacuet cratnyeckn HeonpeaearnMoro Opyca Ha mpouHocTh /Cp/

18

34

HcnbiTanue Ha pacTsokeHue /J1a6/

3.5

Ucnerranne Ha cxatue /J1abd/

Paznen 4. TEOMETPHYECKUE XAPAKTEPUCTHKH IIONEPEYHBIX
CEYEHMU BPYCA

4.1

CraTtuyeckue MOMCHTBI, UBMCHCHUC CTATUYCCKUX MOMCHTOB ITPpU MMapalJICIbHOM
niepeHoce oceil. LlenTp Tsokectn cedenus. OceBbie M IEHTPOOEIKHBII MOMEHTHI
WHEPpHUUU CEHUCHUS, UBMCHCHUE MOMEHTOB MHEPILUU IPU TTapaJICIbBHOM
nepeHoce oceil. MOMEHTBI HHEPIHH IPOCTHIX (GUTYp - IPSIMOYTONBEHHKA,
TPCYroJIibHUKA, Kpyra. HN3meHenne MOMEHTOB HWHEPpLUH IIPpU ITIOBOPOTEC ocel.
I'naBHBIC OCH U TJIaBHBIE MOMEHTBI WHEPUUU CCUCHU. MoMeHTBI nHEpIUn
CIOXKHBIX ceueHuit. /Cp/

10

4.2

I'eoMeTpuvecKie XapaKTePUCTHKH TUIOCKHUX ceuenuit /Cp/

15

Pazpen 5. KPYUEHHUE INTPAMOI'O CTEPKHSA

5.1

HanpspxenHoe cocrosinue yrctoro casura. 3akoH ['yka npu cnsure. Kpydenne
Opyca Kpyrioro HoIepeyHoro CeUeHHs: BHYTPEHHUE CHIIOBBIE (haKTOPHI,
nedopmaryn, kacaTenbHbIe HAPSDKEHUS. MOMEHT COITPOTHBIICHUS KPYUCHHUIO,
KECTKOCTh IPH KpydeHHH. PacueTsl Ha mpodHOCTh. Pacuer yrios moBopoTa
ceuenuil. Kpyuenue Opyca npsiMOyrojibHOTO IIONEPEYHOTO CEUCHUS.
Pacnipenienenue kacaTenbHbIX HANPSDKEHUM 10 ceueHHIo. PacueT MakcHUManbHOro
KacaTeJbHOTO HAaNPsDKEHHs, pacdeT Ha IPOYHOCTH U KecTKocTh. /Cp/

10

Pasnen 6. U3I'B ITPAMBIX CTEP)KHEU

6.1

OcCHOBHBIC THITBI OIOPHBIX CBsI3eH 1 Oanok. BHyrpeHHne cuioBble (GakTopsl,
BO3HHUKaromwe npu usrunoe. [AuddepeHnnanbHple 3aBHCHMOCTH MEXKITY
M3ru0AIONIMM MOMEHTOM, MTOMEPEYHON CHIIOW M HHTEHCUBHOCTBIO TTOTOHHON
Harpy3ku. Uncteiil u3rud 6pyca. ['mnoresa miockux cedeHuit u aedopmanuu
MIPOJONIBHBIX BOMOKOH. HampskeHHs B ONEpeyHOM CEYEHUH: TOJIOXKEHHE
HEUTpaNbHOM IMHUHN, pacipe/ie/ieHHe HAIPSDKSHNH 110 BRICOTE CEUCHHS,
MaKCHMaJlbHOE HaIpsKeHHe B ceueHuH. CBsI3b MEXKy KPUBH3HONW HEHTPAIBHOTO
CJI0s ¥ U3TUOAIOIUM MOMEHTOM, JKECTKOCTb Opyca Ipu kpydeHHHu. MoMeHT
COTIPOTHBIICHUS M3THOY, pallioHaNbHast (hopMa CeUeHHs MpH M3rude. Yeiaopre
poYHOCTH NpH n3rube. [lonepeunstit n3rud. Pacuer HOpMATBHBIX HANPSKEHIH
B nonepe4HoM ceueHnu. Popmyna XKypaBckoro s pacdyera KacaTelbHBIX
HAaIpsHDKCHUH B MONepevHoM ceueHuH. [InddepeHnuansHoe ypaBHEHHE YIPYToH
TVHUH OaNkd. YHUBEpCaTbHOE YpaBHEHHE H30THYTOI ocH Oanku. /JIex/

6.2

IocTpoenue >miop BHYTpeHHHX ycuiuii B 6ankax. /Cp/

20

6.3

Pacuér craTnvecku onpeaenuMbIX 0anok Ha IpodHOCcTh /Cp/

20

Paznea 7. OCHOBBI TEOPUU HANIPAKEHHOI'O U
JE®OPMHUPOBAHHOI'O COCTOSHUSA




7.1

HamnpspkeHHOE cOCTOSHHE B TOUKe Teraa. KoMIIOHEHTH! HapsKeHHOTO
COCTOSIHUS, X 0003Ha4eHHs1. [ J1aBHBIEC IIOMA/IKH, ITIaBHbIC HAIPSKSHHUSI.
TpexocHoe, II0CKOe W OTHOOCHOE HAaNPsDKEHHBIE COCTOSIHUS. HanpspkeHns Ha
HaKJIOHHOH 1iomanke. ['paduaeckoe n300paxeHne HAPS)KEHHOIO COCTOSHUS C
MIOMOILIIBIO KpyroB Mopa. JleopMUpoOBaHHOE COCTOSIHUE B TOUKE TeIa.
KommnonenTs! nedopmannu. O6mas IuHelHas 3aBHCUMOCTD MEXK/LY
KOMITOHEHTaMH HaIlpsDKeHUS X KOMITOHEHTaMH 1e(OpMAaIliy AJIsl H30TPOITHOTO

tena. O0beMHas nedopmanus. YiaenbHas MOTCHIMATbHAS YHEPrus AehopManu.

VnenbHast SHEprusi K3MEHEHUS] 00beMa U yJIeNIbHAS YHEPT U] H3MEHEHHS
¢dopmer. /Cp/

Paznen 8. KPUTEPUU IIVIACTUYHOCTU U PASPYIIEHUS

8.1

MexaHHUYEeCKOe COCTOSIHIE MaTepHaia B MPoLecce MPOMOPLHOHATIBHOIO
HarpyxeHus. [IpenensHoe HanpsbkeHHOE cocTossHue. Koaddhunment 3amaca npu

TPECXOCHOM HANPAKCHHOM COCTOSAHHU. PaBHOOITacHBIC HaIMPs’KCHHBIC COCTOSAHUS.

OKBUBAJICHTHOE HaNpshkeHne. Kpurepuil mIacTHYHOCTH MaKCUMAaIbHBIX
KacaTeNlbHbIX HalpsKeHUH (TpeTbs Teopus npouHoctH). Kpurepuii
IUTACTUYHOCTH SHEPTUH HOPMON3MEHEHHS (YETBEPTAst TEOPUS IIPOYHOCTH).
Kputepuii mnactuunoctr Mopa Juisi MaTepUaIoB C Pa3IMUHbIMU IPEAEIaMU
TEKy4eCTH MPH pacTsHKeHUH u cxatuu. /Cp/

10

Pazpen 9. YCTOMYMUBOCTbD CKATBIX CTEP)KHEHN

9.1

[NonsTHE 00 YCTOWYIMBEIX M HEYCTOHYMBEIX (popMax paBHOBecus. Kpurmueckas
Harpyska. 3ajada Oinepa. BnusHue ycnoBuii 3aKpelieHus Ha BEIUIUHY
kputHueckoil cunbl. [Tpenenst npumenuMocTty GopMyisl Jitnepa. 3aBUCHMOCTh
KPUTHYECKOTO HAINPSDKEHUSI OT THOKOCTH. PacueTsl Ha yCTONYMBOCTD ITpH
HANPSOHKEHUAX, IPEBBIIIAIONINX MIPEIeN IPONopLIuoHanbHocTH. PopMyna
SAcunckoro. Pacder Ha yCTOHYHBOCTH MO KO3 (HUINCHTY YMEHBIICHHS
Joryckaemoro HanpspkeHus. [IpoponsHo-nonepeunstit usrut /Cp/

10

9.2

PacuéT cxkaThIx cTepHel Ha ycToiurBocTh /Cp/

10

Pazpen 10. IEPEMEINEHUA B CTEP2KHEBOU CUCTEME IIPU
TITPOU3BOJILHOI HATPY3KE

10.1

[oreHumanbHas SHEPrHsl CTEPKHS B 001IeM cilydae HarpyxeHus. Teopema
Kacrunuano. Materpan Mopa. Beraucienue naterpainoB Mopa criocooom
Bepemarnna u pu momomy Gopmynsl Cumrcona. Teopema 0 B3aUMHOCTH
paboT 1 MPUHIMI B3aUMHOCTH nepeMerneHuii. /Cp/

19

10.2

Pacuét nuHelHBIX U YIIIOBBIX epeMenieHnit B 6ankax /Cp/

20

10.3

PacuéT nMHEHHBIX W YIIIOBBIX NiepeMeneHnid B Oanmkax /J1a6/

Pasnen 11. CTATHYECKHW HEOIIPEAEJIMMBIE CTEPKHEBBIE
CHUCTEMBbI

Pacyer craTu4ecky HEONpeaeIUMBIX OaIOK Ha PpoYHOCTH /Cp/

20

11.2

PaC‘{éT JII/IHCI)‘IHI)IX nu yFIIOBI)IX HepeMeIlIeHI/II\/‘I B CTaTUYCCKH HeOHpeI[eIII/IMBIX
bankax /JIa6/

Pasnen 12. PACUET HA YIAPHYIO HATPY3KY

12.1

INonsATHE O AMHAMUYECKOM HAarpyXeHUs ¥ KO3 PUIHEHTE TUHAMUYHOCTH.
OHepreTHIecKuii MeTox pacuera Kod(pGUIIMEeHTOB AMHAMUYHOCTH TIPH
BEPTUKAJIHHOM U TOPH30HTATIBHOM yaape. /Cp/

10

12.2

OnbITHAs IpOBEpKa TeXHUUECKoW Teopun yaapa /Cp/

10

12.3

IMoxroroBka k jekuusm /Cp/

12.4

IMoaroroBka k mpakTuieckuM 3anatusm /Cp/

12.5

IToaroroBka k 1abopaTopHbIM 3aHsATHIM /Cp/

12

12.6

Boemonaenne PP /Cp/

17,6

Paznen 13. KourakTHasi padoTa Bo BpeMsl aTTecTallMu

13.1

Ortuer PI'P/KA/

0,4

13.2

Oxk3amen /KD/

2,3




13.3 Sauer /KD/ 2 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEepPHANbI IS IPOBEICHUS IIPOMEXKYTOUHOH aTTeCTAlH 00yJaloIUXCsl IPUBEICHB! B MPIUIOKEHUN K
paboueii mporpamMme JUCUUIIIMHBL.

@DopMBl U BHABI TEKYIIETO KOHTPOJIS 110 AUCLIUIUIMHE (MOZYIIO), BUABI 3aJJaHUH, KPUTEPHH HX OLICHUBAHMUS,
pacnpezeneHne 6aIoB 10 BUAAM TEKYIIET0 KOHTPOIIS pa3padaThIBAfOTCS IPEMOaBaTEIeM AUCIUIINHEI C YIETOM €€ CIeU(PHUKU U
JOBOAATCA 0 CBEJCHUS 00YJarOMIUXCs Ha IIEPBOM YUCOHOM 3aHITHH.

Tekymuii KOHTPONIb YCIIEBAEMOCTH OCYIIECTBIISICTCS IPEroaBaTesieM JAUCLIHUIUIMHEI (MOIYJIs) B paMKaX KOHTAKTHOM
paboTHI U caMOCTOATEIBHOM paboThl o0ydaronxcs. st pUKCHpOBaHUS Pe3yabTATOB TEKYIIETO KOHTPOIS MOKET MCIIONB30BAThCS
BUOC.

6. YAEBHO-METOUYECKOE U UTHO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas IMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue M3parensc On. angpec
TBO, TOXL
JI1.1 | Mupomo6os U. H., ComnpoTHUBIIEHHE MaTEPUANIOB: TOCOOHE MO PEIICHHIO 3aa4 CII6.: http://e.lanbook.com/bog
Anmamertos @. 3., JlaHb,
Kypuupa H. A. 2014
JI1.2 | HapxoB A. B., lllmupo | CompoTuBieHnEe MaTepUaNIOB: yIeOHHK I BYy30B Mockaa:
I.C. AJbsHC,
2018

6.1.2. JlonoTHUTeJILHAS JIUTEPaTypa

ABTODBI, COCTABUTENN 3armaBue W3narensc On. aapec
TBO, IO

JI2.1 |JlykesiHOB A. M., ComnpoTHBICHAE MaTEPUANIOB: yIeOHOE TOCOOHE IS Mocksa: | https://umczdt.ru/books/
JlyxpsauoB M. A. GakaxaBpoB YMI] o
o0pazoBaH
HIO Ha
HKEJIE3HO
OPOXXHOM
TpaHCIop
Te, 2017

6.2 UndopManMOHHbIE TEXHOJOTHH, HCIOJIB3YeMble ITPH OCYIIECTBJIEHUH 00pa30BaTeIbHOI0 MPoIecca Mo JUCIUIITHHE
(Mony.110)

6.2.1 IlepevyeHb JINIIEH3UOHHOTO ¥ CBOOOIHO PACTIPOCTPAHSIEMOr0 MPOTPAMMHOI0 o0ecreveHust

6.2.1.1 |MS Office

6.2.2 Ilepeyens npogeccHOHAIBHBIX 023 JaHHBIX 1 HHQOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | IIpotdheccronanbHbie 0a3bl TaHHBIX:

6.2.2.2 | ACIINDKT

6.2.2.3 | TexOkcnept

6.2.2.4 | THpOpMalIMOHHO-TIONCKOBBIE CUCTEMBI:

6.2.2.5 | KoHCynbTaHT UII0C

6.2.2.6 |'apanT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIUHBI (MOAYJIS)




7.1

Jlexunonnas aygutopus (50 u Gosee MOCaJOUHBIX MECT), AyAUTOPHS AJIs IPOBEACHUS IPAKTUIECKNUX 3aHATHH (25 u Oonee
II0CaI0YHBIX MeCT) 000pyaoBaHHbIE YueOHOI Mebenbto,ase 1abopatopun 1001 u 1002 ans npoBeneHus 1abopaTopHbIX
paboT U HCCIeN0BaTENbCKON IS TEBHOCTH, COIEpIKAIIHE:

7.2 | -nBe naboparopuu JUIs IPOBEACHHS J1aOOPaTOPHBIX PabOT M MCCIIEI0BATENBCKON JIEITEIbHOCTH
7.3 | - cTeHa HACTEHHBIN: UCIIBITAHUE Ha KpyUYeHHUE
7.4 | - yauBepcanbHas HCOBITaTeNbHAS MamuHa YVIM -10
7.5 | - yHuBepcanbHas UclbITaTenbHas MamuHa YM 50
7.6 | - MalMHa A8 UcnblTaHui Ha kpydeHue KM-50-1
7.7 | - pazpeiBHasg Mamuaa P-0,5
7.8 | - HacToONBbHAs TabopaTopHas ycraHoBka TMT 11/14
7.9 | - HacTonbHAs abopaTopHas ycraHoBka TMT12
7.10 | - HacTonbHAas nabopaTopHas ycraHoBka TMT13
7.11 | - HacTobHAast TabopaTopHas ycTaHoBKa TMT1S
7.12 | - mrabopaTopHasi yCTaHOBKa JIJIS 9KCIIEp. M3MEPEHHUS HANPSDKEHHI B IByTaBPOBOH OAJIKe MPH YHCTOM H3THOE
7.13 | - nudpoBoit n3MepuTeNns KehopMarui
7.14 | - TeH30METpPBI PHIYAKHBIC
7.15 | - *HAMKATOPBI YACOBOT'O THTIA
7.16 | - HEOrpaHUYEHHBIN AOCTYH K JIEKTPOHHO-OMOIMOTEUHBIM crcTeMaM (depe3 pecypebl Oubdaunoreku Caml YIIC), k

9IIEKTPOHHOM HH(OPMALOHHO-00pa30BaTenbHOM cpene moodle 1 Kk HHOPMALMOHHO-TEIEKOMMYHHKAIOHHOMH CETH
«/HTEpHET» B paMKax CaMOCTOATEIFHONW pabOTH 00yJaroImerocs..




