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1. IIEJTA OCBOEHUSI M CLUILIMHBI (MOY.JI5T)

1.1|{ConpoTuBieHne MaTepUAIIOB SABJISETCS OAHUM U3 BaXKHEHILINX Pa3/lesIoB HAYKH O IPOYHOCTH U UMEET LIe/b O3HAKOMHTh
CTYIEHTOB C IPOCTHIMH, HO JIOCTATOYHO TOYHBIMH ISl IPAKTHKH METOIaMH pacyeTa THUIIMYHBIX, HanboJjiee 4acTo
BCTPEYAOLIMXCSI AJIEMEHTOB KOHCTPYKLUHM U COOPYKEHUH Ha MPOYHOCTb, )KECTKOCTb U YCTOMYHUBOCTD, pacyéTHas cxema
KOTOPBIX CBOJUTCS K OpycCy, IJIACTUHE WIIK 000JIOUKE.

2. MECTO JUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJIBHOM MPOT'PAMMBI

Huxn (pa3gen) OIL: |Bl .0.21

3. KOMIIETEHIIMHN OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCITUIIJINHBI
MOAayJis)

OITK-4 CnocoGeH BBIMOIHATH MPOSKTUPOBAHKUE M PACUYET TPAHCIIOPTHBIX 00BEKTOB B COOTBETCTBHHU C TPEOOBAHUSIMU HOPMATHBHBIX
JIOKYMEHTOB

OIIK-4.6 OI_IeHI/IBaeT peacJIbHOC Hal'[’pﬂ)KeHHO-Z[ed)OpMPIpOBaHHOC COCTOSHUEC BJIECMEHTOB KOHCTPYKIIMU MAllIUH TP MPOBCACHUN
PacuCTOB U MPOCKTUPOBAHNU TEXHUYICCKUX CUCTEM

B pe3yabTaTte 0cBOEHHMS AUCHUTIIMHBI (MOAYJIS) 00y4aIOLIMIiCsH T0KEH

3.1|3narn:

3.1.1|ocHOBHBIE METO/IbI OLIEHKH CBOWCTB KOHCTPYKLIMOHHBIX MaTepHajIoB, OCHOBHBIE CIIOCOOBI 0100pa MaTepUalioB IS
MPOEKTUPYEMBIX JieTajlell MaIlIUH U CTPOUTENIbHBIX KOHCTPYKLUH

3.2|Ymerh:

3.2.1|Ipou3BOIUTH OLIEHKY CBOWCTB KOHCTPYKIIMOHHBIX MaTEpUAIIOB, TOAOHPATh MAaTEPHAIIbI U IPOCKTHPYEMbIX JeTanei
MaIlIMH U CTPOUTENILHBIX KOHCTPYKLUHA

3.3|Baagern:

3.3.1|mMeTojaMu OLEHKH CBOMCTB KOHCTPYKIIMOHHBIX MaTepHAJIOB, CIIOCO0aMH 110100pa MaTepHaioB Il IPOEKTUPYEMBIX
JleTasieil MallluH ¥ CTPOUTENBHBIX KOHCTPYKITUI

4. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJIMHBI (MOLYJIsT)

Kon HaumeHoBaHue pa3/iesioB H TeM /B 3aHATHS/ Cemectp / | HacoB | Ilpumeuyanue
3aHATUSA Kype

Pazgen 1. BBEAEHUE

1.1 Ponp conpoTuBneHus MmatepuanoB Npy NIPOSKTUPOBAHUH 3IaHUN 1 4 1
COOPY>KEHH, HOBBIX BUJOB MAIlIH, MEXaHU3MOB, TPAHCIIOPTHBIX CPE/ICTB.
MecTo HayKu O COIPOTHUBIICHUN MaTEePHalIOB CPeIH APYTUX AUCIUILIMH
WH)XEHEpHOTo 1uKJa. KpaTkuii 3KCKypc B HCTOPHIO TOSIBICHUS U PAa3BUTHS 3TOM
HaykH, Benukue umena: ['yk, beprymium, Ditnep, Cen-Benan, Tumomienko /Jlex/

Pazpnea 2. OCHOBHBIE IIOHATHUA

2.1 Cxemaru3zanus GOpMbl 3JIEMEHTOB KOHCTPYKIMU: Opyc, 0060Ji0uKa, IIaCTHHA. 4 3
BHenHne Harpy3Kku U HX MOAENIHpPOBaHKE NpH pacueTax. OObeMHBIE
(MaccoBbI€) ¥ IOBEPXHOCTHBIE CUIIBI, IIOTOHHAS! HATPY3Ka, COCPEIOTOUCHHAs
CHIIa, COCPEOTOYEHHBIN MOMEHT. J{omyIienns o cBOHCTBax MaTepuana:
OJIHOPOJJHOCTb, U30TPOIHOCTD, YIPYTOCTh. BHYTpeHHUE CHITBI, METO CEUSHUI
JUTSL OTIpENeNICHUS XapaKTePUCTHK BHYTPEHHUX CHII. BHyTpeHHUE CHIIOBBIE
(baxTOopbl B ceueHNH Opyca M UX pacyeT IpH MOMOIIY METO/Ia CEUECHHIA.
Hampspkenue kak XxapakTepUCTUKa HHTEHCUBHOCTH BHYTPEHHHUX CHJI BOIH3H
HEKOTOPOi TOUKH ceueHus HanpspkeHue nojgHoe, HOpMaJbHOE, KacaTelbHOE.
IMonsTre 0 HaNMPsHKEHHOM COCTOSIHMM B Touke Tena JledopMupyemoe Teo.
[lepememnienne Touku aeHopMUPYyEMOTO Tella, IEPEMEILEHHS IO OCSM.
Jluneiinast neopmanus B TOUKE TeNa 10 33JaHHOMY HarpaBjieHuto. JInHelHbie
nedopmanuu 1o ocsMm. Yriosas aepopmanus (yroa casura). /Jlex/

Paznen 3. PACTSDKEHUE-CIXKATHE ITPSAMOI'O BPYCA




3.1

BHyTpeHHHUE CUIIbI U HANIPSDKEHMS B IIONEPEYHBIX U HAKJIOHHBIX CEUEHHSIX.
[IpoxoneHbie 1 nonepeuHbie Aeopmanuu. 3akoH ['yka. Ypyrue KOHCTaHTbI
Matepuaia moaynb FOura, koaddpunuent Ilyaccona. OnpeneneHue nepemenieHun
IIPU pacTsDKEHUH-CKATUH Opyca. McnpITaHne MaTepranoB Ha PacTsHKCHHE.
JlnarpaMmbl pacTsHKeHHUs TUIACTUYHBIX M XPYIIKAX MaTepHaioB. MexaHuuecKue
XapaKTEePUCTUKH MAaTEPHAIOB IIPY PACTSHDKEHUH: TIPEIeIT TEKyUeCTH, Ipeaes
IIPOYHOCTH, OTHOCUTENIFHOE OCTATOYHOE YJMHEHHE NOCiIe Pa3pbiBa. 3aKOH
Pas3rpy3KH U IOBTOPHOTO HArpy>kxeHus1. VicrplTaHne MaTepuaioB Ha CKaTHe.
MexaHu4yecKre XapaKTepUCTHKI MaTepHaJIoB IIpU cxkaTuu. PacueTsl Ha
IIPOYHOCTH NPH pacTshKEHHU-CKaTHU. [ToHsATHE 0 KO3 dHIeHTe 3amaca
MIPOYHOCTH. Y CIIOBHE NPOYHOCTH P pacTsHKeHUU-cxaTu. CTaTHyecku
HEOIpeIeMbIe CTEP)KHEBBIE CHCTEMBI. TeMIIepaTypHbIE 1 MOHTAXKHBIS
Hanpspxenus.  /Jlex/

32

Pacuer craTuuecku onpeaenumoro 6pyca Ha npoynocts /I1p/

33

Pacuer craTnuecku HeonpeaeauMoro Opyca Ha npouHocTs /IIp/

34

UcneiTanue Ha pactsokenue /J1a6/

3.5

Ucneitanue Ha coxatue /J1ad/

Pasnen 4. TEOMETPUUYECKUE XAPAKTEPUCTUKHU MMONEPEYHBIX
CEYEHUM BPYCA

4.1

CraTHuecKre MOMEHTHI, U3MEHEHUE CTATUYECKUX MOMEHTOB TIPH MapajuieIbHOM
nieperoce oceil. LlenTp Tsoxectu ceuenns. OceBble U EHTPOOCSIKHBI MOMEHTHI
WHEPIMH CCUCHHS, K3MCHEHHE MOMEHTOB HHEPLIUH ITPH MapaJljIeIbHOM MEpeHOCce
oceil. MOMEHTBI HHEPLUH MPOCTHIX GUTYP - IPAMOYTOJIbHUKA, TPEYTOJIbHUKA,
Kpyra. M3mMeHeHrne MOMEHTOB MHEPLIMH IIPU MOBOPOTE oceil. [ 1aBHbIe ocH 1
IJIaBHBIE MOMEHTBI HHEPLUHU ceYeHUsI. MOMEHTHI HHEPILUH CII0KHBIX CEYEHHUM.
/Jex/

4.2

I'eomeTprueckne XapaKTepUCTHKH TUIOCKKUX cedeHuit /IIp/

Pazpea 5. KPYUEHUE NNPAMOI'O CTEPXKHS

5.1

HampsbkeHHOE cocTosiHUE yucTOoro casura. 3akoH ['yka npu cisure. Kpydenune
Opyca Kpyrioro monepeyHoro CeYeHUs: BHYTPEHHHUE CUIIOBBIC (JaKTOPBI,
nedopmManuu, KacaTeabHbIE HApshKeHUss. MOMEHT CONTPOTUBIICHHS KPYUCHUIO,
JKECTKOCTb TIPH KpyueHHU. PacyeTsl Ha Mpo4YHOCTh. Pacyer yrioB noBopora
ceuennii. Kpyuenue Opyca npsiMoyroiabHOTO HOIIEPEYHOTO CCUCHHUS.
Pacnpenenenne kacaTelbHBIX HAIPSOKEHHUM 1O cedeHuro. PacueT MmakcumansHOTO
KacaTeJIbHOTO HAIpSDKEHUS, pacyeT Ha MPOYHOCTh M )KeCTKOCTh.  /JIex/

52

UcneiTanue Ha kpydeHue /J1a6/

Paznen 6. U3TUB MPSIMBIX CTEPKHEN

6.1

OCHOBHbIE TUIIBI ONIOPHBIX CBsi3ell U Oanok. BHyTpeHHNE cHIoBbIe (haKTOPBI,
BO3HHKarouue npu u3rude. JuddepeHunanbHpie 3aBUCUMOCTH MEXTY
M3ru0aroIMM MOMEHTOM, MOTIEPEYHOMN CHIIOH W MHTEHCUBHOCTBIO IIOTOHHOM
Harpyskd. HYucrsiid u3ru6d Opyca. ['unoresa miockux ceueHui u gedhopmannu
MIPOJIOIBHBIX BOJIOKOH. HampshkeHus B MONIEpeyHOM CEUSHUH: TOT0KEHNE
HEWTpAILHOM IMHUH, pacpeelieHHue HallpsHKEHUH 110 BEICOTE CEUSHNS,
MaKCHMaJbHOE HalpspKeHUe B ceueHUH. CBA3b MEX/1y KpUBU3HON HEHTPaIbHOTO
CJI0SL ¥ U3rNOAIOIUM MOMEHTOM, JKECTKOCTh Opyca Ipu KpydeHnn. MoMeHT
COIPOTHUBIICHUS U3rH0Y, pallMoHaIbHas GopMa ceyeHus Ipu u3rude. Y ciosue
Mpo4HOCTH 1pu u3ruode. [Tonepeunsiii u3rud. Pacyer HOpMaNbHBIX HATIPSHKEHUI B
noriepeyHoM ceueHnu. Gopmyna XKypasckoro i pacuyera KacaTelbHbIX
HaTpsDKEHUI B IonepeyHoM cedeHnn. JuddepeHnnansnoe ypaBHeHUE yIPYron
JUHUY Oanky. YHUBEpCANIbHOE ypaBHEHUE N30THYTOM ocu Oanku. /Jlex/

6.2

IMocTpoeHue smop BHYTpeHHUX ycuuii B Oankax. /IIp/

6.3

Pacuér craTnuecku onpenenuMbix 6aa0k Ha mpodHocts /IIp/

6.4

Ucneitanve Ha u3ruo /J1a6/

Paznea 7. OCHOBBI TEOPUH HAIIPAKEHHOI'O U
JE®OPMUPOBAHHOI'O COCTOAHUS




7.1

HanpspkenHoe cocTostHuE B TOUKe Tela. KOMIIOHEHTHI HalpsKeHHOTO COCTOSIHUS,
nx o0o3HavdeHus. [ TaBHbIE MIOIMAAKH, TTIaBHBIE HANPsDKeHUs. TpexocHoe,
IUIOCKOE ¥ OJTHOOCHOE HAalpsDKEHHbIE COCTOSIHUS.  HanpspkeHus Ha HaKJIOHHOU
wromazake. ['padudeckoe n300paxkeHne HANPSHKEHHOTO COCTOSHUS C IOMOIIBIO
kpyros Mopa. JlebopmupoBaHHOE COCTOSIHUE B TOUKe Tena. KoMIOHEHThI
nedopmarum. O6mIas TMHEHHAS 3aBUCHMOCTD MEK/Ty KOMIOHEHTaMHU
HaNpsDKEHUS 1 KOMIIOHEHTaMu iedopManny Juis U30TporHoro tena. OobeMHas
nedopmanyst. Y aenbHas HOTEHIMANbHAs YHEpTus feGopManun. Y aenbHast
SHeprus u3MeHeHHst 00beMa U yienbHas SHeprus u3Menenust popmor.  /Jlex/

Paznea 8. KPUTEPUU NVIACTHYHOCTH U PA3PYHIEHUSA

8.1

MexaHn4YecKoe COCTOSIHUE MaTepHraja B IIPOLECcCe MPOIOPIIOHATEHOTO
Harpyxenus. [IpenenbHoe HanpsbkeHHoe cocTosiHue. KoadduuueHt 3anaca npu
TPEXOCHOM HAIPSDKEHHOM COCTOSIHUN. PaBHOOIIACHBIE HANIPSKEHHBIE COCTOSIHUSL.
OKBHUBAJICHTHOE HamnpspkeHne. Kpurepuii miacTHYHOCTH MaKCUMaJIbHBIX
KacaTeJbHBIX HAIPSDKEHHUU (TPEThsl TeOpus MpoYHocTh). Kpurepuit
IUTACTHYHOCTH YHEPruy GOpMOU3MeHeHHUs (YeTBepTast TEOPUs IIPOYHOCTH).
Kpurepunii mnactuanoctr Mopa ai1st MaTepuaioB ¢ pa3IndHBIMU MIPeIeIaMu
TEKYYEeCTH IPU PaCTSHKEHUU U cxkaThu.  /JIex/

Paznen 9. YCTOMYUBOCTH CKATBIX CTEPKHEM

9.1

[TonsTHE 00 YCTOWYMBBIX M HEYCTOHUMBBIX (popmax paBHOBecus. Kpurtnueckas
Harpyska. 3agaqa Dinepa. BiusHue ycnoBuil 3aKperuieHus Ha BEJIMYUHY
KpUTHYECKO# cuibl. [Ipeenbl npuMeHUMOocTH GopMyIibl Diinepa. 3aBUCHMOCTh
KPUTHYECKOTO HANpPSHKEHUs OT rHOKocTH. PacyeTsl Ha yCTOWYMBOCTD NpU
HaNpsHKEHHSIX, IPEBBIMAIONINX Ipeiell MPONoproHansHocTH. Dopmyrna
Scunckoro. Pacyer Ha ycTOHYMBOCTD 10 KO3 HUIIMEHTY yMEHbIIEHUS
JIorycKaeMoro HanpsbkeHus. [IpononbHO-nionepeyHslit n3rub /Jlex/

9.2

Pacuér cxxarbIx crepykHeid Ha ycroiuuBocTs /TIp/

9.3

YcroitunBocTh crepxueit /J1ad/

Pazaen 10. MEPEMEIIEHUS B CTEPJKHEBOM CUCTEME ITPH
MPOU3BOJIBHOM HATPY3KE

10.1

[MoTeHmansHast SHEPTUs CTEP>KHS B 00LIEM ciIydae HarpykeHus. Teopema
Kacrunuano. Uurerpan Mopa. Beruncienue unrerpaios Mopa cnoco6om
Bepemaruna 1 npu nomortiu Gpopmyiiel Cumrcona. TeopeMa 0 B3aUMHOCTH padoT
Y NPUHLIMI B3aUMHOCTH TniepemeteHuid. /Jlex/

10.2

Pacuér nuHEHHBIX U YIIIOBBIX epeMerieHuii B Oankax /TIp/

10.3

Pacuér muHEHHBIX U YITIOBBIX MepeMelieHuii B Oankax /Jab/

Paznea 11. CTATUYECKHA HEOIIPEAEJIMMBIE CTEP’KHEBBIE
CUCTEMBI

Pacuer craTnuecku HeonpeaeauMbIx 0alok Ha poyHocTb /TIp/

11.2

PacuéT TUHEHHBIX U YIJIOBBIX MEPEMEIICHHI B CTATHUECKU HEOMPEISTUMBIX
Oankax /J1a6/

Pazpnea 12. CJIOZKHOE COITPOTUBJIEHUE

12.1

OmnbITHAs IPOBEpPKa TEOpUH Kocoro u3ruda /J1ad/

12.2

CrnoxxHoe conportusnenue /Cp/

27

Paznen 13. PACUET HA YJAPHYIO HATPY3KY

OnbITHAs IPOBEPKA TEXHUYECKOH Teopun ynapa /J1ad/

13.2

[onroroska k nexuusim  /Cp/

16

13.3

[TonroroBka k npakTuyeckuM 3austusm /Cp/

16

13.4

[MonroroBka k nadopatopHsiM 3aHsTUsIM  /Cp/

32

Beimonuenue PI'P /Cp/

17,6




Paznen 14. KonrakTHas paboTa BO BpeMs aTTecTAllUU

14.1 Ortuer PI'P /KA/ 4 0,4

14.2 Ox3amen /KD/ 4 2,3

5. OHEHOYHBIE MATEPHUAJIbI

O1eHOYHBIE MaTepUaIIB! TS IPOBEICHHUS TPOMEKYTOUHOH aTTecTaly 00yJalomuXcsl IPUBEICHbI B IPUIIOKEHUH K pabouei
IIporpaMMe TUCHUIUINHBIL.

DopMBI 1 BUIBI TEKYIIEr0 KOHTPOJIS 110 AUCHUILIMHE (MOIYIIO), BUIBI 3a1aHHUH, KPUTEPHUH UX OLICHUBAHMS, paclpeaeIeHne 0auioB 1o
BUJIaM TEKYIIEro KOHTPOJIS pa3padaThIBatOTCs MPENoAaBaTesieM TUCIUILUINHBI C yYETOM €€ CIeUU(HUKH U TOBOAATCS JI0 CBEICHUS
00yJaroImuxcs Ha IepPBOM yu4eOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIIETCS NPENoaBaTesIeM TUCIUIUIMHBL (MOyJIs) B paMKaxX KOHTaKTHOH paboThI U
CaMOCTOATENIbHOIN paboThl 00yuaromuxcs. s GUKCHpoBaHus Pe3yIbTaTOB TEKYIIETO KOHTPOJIS MOKET ucnojib3oBaThes DMOC.

6. YHEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHUE JTUCHHUIIJIMHBI (MOAY JIA)

6.1. Pexomenayemas quTepatypa

6.1.1. OcHoBHas JIUTepaTypa

ABTODBI, COCTaBUTENU 3arnaBue Wznarensc Dn. anpec
TBO. TOI
JI1.1 |Mupomo6os U. H., ConpoTuBiieHHE MaTepHajIoB: ocodue no perienuto 3anau (CII6.: http://e.lanbook.com/bo
AnmawmeroB @. 3., Jlanp, 2014 |oks/element.php?
Kypuipia H. A. pll_id=39150
JI1.2 |dapkoB A. B., lllnupo |ComporusiieHne MarepuanoB: y4eOHHUK Ui BYy30B Mockaa:
Ir.C. AJbsIHC,
2018

6.1.2. JlonoiHuTeLHAS JUTEpPaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Wznarensc O agpec
TBO. TOII

JI2.1 |JlykesiHoB A. M., ConpoTuBieHre MaTepHajIoB: yueOHOe mocodue st Mockaa: https://umczdt.ru/books
JlykpsHoB M. A. GakanaBpoB YMIlno |/48/18762/

00pa3oBaH
W10 Ha
KEIE3HO0
POKHOM
TPaHCIIOPT
e, 2017

6.2 UndopMannoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble PH OCYLIECTBJIEHNH 00Pa30BaTeJbHOI0 MPOIecca Mo AUCIHUILINHE
(MoayJtio)

6.2.1 IlepeyeHb TULEH3MOHHOIO ¥ CBOOOAHO PACNIPOCTPAHIEMOT0 IPOrPaMMHOTO0 o0ecnedeHus

6.2.1.1|MS Office

6.2.2 IlepeueHb npodeccHOHANLHBIX 023 JAHHBIX H  HH(OPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1|IIpodeccronanbuplie 6a3bl JaHHBIX:

6.2.2. 2| ACIIMKT

6.2.2.3| TexOkcnept

6.2.2.4|1InhopManinOHHO-ITOUCKOBBIE CUCTEMBI:

6.2.2.5|KoHCynbTaHT ILIIOC




6.2.2.6|I'apant

7. MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOAY JIS)

7.1

JlexumonHnas ayantopus (50 u Oonee Mocago4HbIX MECT), Ay AMTOPHS JJIsl POBEACHUS MPAKTUYCCKUX 3aHATHI (25 u Oonee
M0CaJ04YHBIX MeCT) 000pyJ0BaHHbIE yueOHoW Mebenbto,aBe nadoparopun 1001 u 1002 nyis nmpoBeaeHus 1abopaTOpPHBIX
paboT U McCIeI0BaTENbCKON AESTENEHOCTH, COAEPIKaIIHe:

7.2|-aBe nabopaTopuu A IPOBEIEHUS Ja0OPATOPHBIX PAOOT U UCCIEA0BATENLCKOM NEeATENIbHOCTH
7.3|- cTenn HACTEHHBIH: HCTIBITAHUE HA KPYUICHHE
7.4|- yauBepcanbHas ucnsiTaTensHas mamuaa Y UM -10
7.5|- yauBepcanbHas ucnsiTaTensHas mamuHa Y UM 50
7.6|- mamuHa A ucneltanuil Ha kpydenue KM-50-1
7.7|- paszpbiBHas mamusa P-0,5
7.8|- HacTonpHas naboparopHas ycranopka TMrt 11/14
7.9]- HacTosnbHas nabopaTopHas yctanoBka TMt12
7.10(- HacronbHas maboparopHas ycraHoBka TMT13
7.11|- HacTonbHas 1abopaTopHas ycTaHOBKa TMT15
7.12|- nabopaTopHas yCTaHOBKA JUIs SKCIEP. U3MEPEHUs HAPsDKEHUI B IBYyTaBPOBOH Oajke IpU YMCTOM U3rude
7.13|- uudporoit n3mepurens aepopmannit
7.14|- TeH30MeTpPHI phIlYaKHbIE
7.15|- H*HIUKATOPBI YACOBOIO THIIA
7.16(- HeorpaHW4YEHHBII TOCTYII K AJIEKTPOHHO-OMOIMOTEUHBIM cucTeMaM (depe3 pecypcebl onbmuoreku Caml VIIC), k

3IEKTPOHHOM HH(POPMALIMOHHO-00pa3oBaTenbHOM cpeae moodle u kK MHPOPMALIMOHHO-TEICKOMMYHHUKAIIMOHHOH CETH
«/HTEepHEeT» B paMKax CaMOCTOSTENbHOM paboThl 00YYaIOIIErocs.




