AHHOTALIS JUCITATITAHEI

«Kene300eTOHHBIE U KAMEHHbBIE KOHCTPYKIIUN
Hucuumimnaa «XKene300€eTOHHbIE M KaMEHHBIE KOHCTPYKLHMU» SIBJISIETCS
4acThl0 MporpamMMbl O6akanaspuata «CtpoutenbetBo (00t npoduis, CYOC)»
no HanpasyieHuto «08.03.01 CtpoutenbCTBO.

ey 1 3aqa4y AUCHUINTTMHbBI

Ifesm: IloaroroBka CTYAEHTOB K CaMOCTOATEIBHOMY IPOECKTUPOBAHUIO
KeJIe300€TOHHBIX U KAMEHHbBIX KOHCTPYKUUN 31aHUH U COOPYXKEHUM PazInyHOIO
HAa3HAYE€HUs C HUCIOJB30BAHUEM  HOPM  IPOEKTUPOBAHUS, CTAHIAPTOB,
CIIPAaBOYHUKOB, CpPEICTB aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUA. 3ajaydu:
U3YYEHUE OCHOBHBIX (PU3MKO-MEXaHMYECKUX CBOICTB O€TOHa, apMaryphl,
KaMEHHOU KJIaJKW; OCHOB pabOThl 3JIEMEHTOB M COEAUMHEHMI; OCHOB pabOThI
paboTBl O] HArpy3KOil OCHOBHBIX THUIIOB KOHCTPYKTHMBHBIX 3JIEMEHTOB M HX
COCIMHEHUMN; MPUHLMUIIOB MPOEKTUPOBAHUSA KEJIE300€TOHHBIX U KaMEHHBIX
KOHCTPYKIUH 3JaHUN U COOPYXKEHUN pazIuyHOrO Ha3zHadeHUs; GpopmMupoBaHHe
HaBBIKOB pabOThl C HWHTETPUPOBAHHBIMHM CpelaMu pa3pabOTKU ammapaTHBIX
CPEACTB U NPUKIAAHOTO IPOTPAMMHOIO 0OecneyeHHUs; TpuoOpETEHNE HABBIKOB
BBITIOJTHEHHUS pab0odyuX YepTexel xKeae300€TOHHBIX U KAMEHHBIX KOHCTPYKLUM Ha
OCHOBE IPOU3BEAECHHBIX PACYETOB.

H3yqaeMble 00BbEeKThI AUCHHUIIJINHBI

HpOMLIHIHeHHBIe U TPAXKIAAHCKUC 3JaHUA U COOPYIKCHHA C HCCYHIMMHU
JKEJIe300€TOHHBIMH )41 KaMCHHBIMH KOHCTPYKIUAMH, JKene300€TOH KakK
CTpOHTGJ’IBHBIfI Marepuag, KOHCTPYKIHHN U3 ncene306eT0Ha; KaMCHHBIC H
APMOKaMCHHBIC KOHCTPYKIIHUH.



O0beM 1 BUIbI yueOHOI padoThI

Pacnpenenenne
N Bcero M0 CEMeCTpaM B Hacax
Bun yueOHO# paboThI
4acoB Howmep cemectpa
6 7 8

1. [IpoBeaeHue yueOHBIX 3aHATUH (BKITIOYAs
MpOBe/ie-HNE TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH) 164 36 7 56
B (hopme:
1.1. KonTakTHas ayauropHas paboTa, U3 HUX:

- nexruw (JI) 68 16 34 18

- nabopartopHsbie pabotsl (JIP)

- IPAKTUYECKUE 3aHATHUS, CEMUHAPDI U (WITH) 90 18 36 36
Npyrue BUJbI 3aHsITHI cemuHapckoro tuma (I13)

- KOHTpOJIb camocTositensHoi padoTsl (KCP) 6 2 2 2

- KOHTpPOJIbHAs paboTa
1.2. CamoctositenbHas padora ctyaentoB (CPC) 196 36 72 88
2. [IpomexxyTouHas arrecTamnus

DK3aMeH 36 36

Juddepenmpoannbiii 3a4eT 9 9

3auer 9 9

Kypcogoii mpoexT (KII) 36 36

Kypcoas pabora (KP) 18 18
OO0mas TpyTI0eMKOCTh JTUCITUTUIAHBI 396 108 144 144

Kpartkoe cogep:xanue 1M CHMILINHBI
O0pem
OOBeM ay TUTOPHBIX BHEAYAUTOPHBIX

HaumenoBanue pasaciioB JUCHUILIMHBI C KPAaTKUM
COACpKaHNECM

3aHATHHU 10 BUIIAM B yacax

3aHATHH 110 BUAAM

B Hacax
a1 | gp | m3 CPC
6-ii cemecTp
Paznen 3. OCHOBBI TEOPUH CONTPOTHUBIICHUS 2 2 5

kese300eToHa. OCHOBHBIE MMOJI0KEHHUS pacucTa

OCHOBHBIE MTOJIOKEHHUS pacueTa KeJe300eTOHHBIX
KOHCTPYKUUI 10 IIPEAEIbHBIM COCTOSIHUAM. J[BeE
[PYIIIBI IPEACIbHBIX COCTOSHUM.

HopMmaTuBHBIE U pacUyeTHBIE CONIPOTUBIICHUS
Oerona n apMatypsl. Koo pummeHTs Hae:)KHOCTH
o Matepuaity. Harpysku u ux couetanusl.
HopmaruBHBIE 1 pacdeTHbIE HArpy3Kku. 1IpuHnmn
[OCTPOCHUS pacueTHbHIX (GOPMYJI B METOJIE pacueTa
10 IIPEIEIbHBIM COCTOSHUSM.




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
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3aHATHH I10 BHUJaM B 4acax

O0BeM
BHEAyIUTOPHBIX
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Pasgen 5. Pacuér usrubaeMbIX, CKATBIX H
PACTSHYTBIX 2JIEMEHTOB I10 TIEPBOU TpyTIIe
MpeeTbHBIX COCTOSHUM

4

0

8

9

OcHoBHbIe nonoXkeHus pacuera. Craguu
HANPSHKEHHO Ae(POPMHUPYEMBIX OOBIYHBIX
MpeIHANPSIKCHHBIX U3TN0AEMbIX JJIEMEHTOB.
Cnyyau pa3pylieHus n3rudaeMbIX 3J1€eMEHTOB.

[ 'pannuHas BbIcOTa cxkaTol 30HbI OeToHa. Pacuer
MPOYHOCTH IEMEHTOB MPSIMOYTOIBHOTO MPOQHISL
C OAMHOYHOW MPOJOJIBHON apMaTypoil. Pacuer
MPOYHOCTH IIEMEHTOB MPSMOYTOIBHOTO TIPOHIIS
C IBOMHON apMaTypoil.

PacueTr npoYHOCTH 3JIEMEHTOB TaBPOBOTO
npo¢uist. OcoOeHHOCTH pacdera 3JIEMEHTOB CO
CMEILIaHHBIM apMUPOBAHUEM. Y CJIOBUS IPOYHOCTU
110 HAaKJIOHHBIM ce4eHUsM. PacueTr nmpounoctu
HAKJIOHHBIX CEUEHUI 110 HAKIIOHHBIM CEUEHHSIM.

Y cioBus mpuMeHeHust pacueTHBIX popmyit. Pacuer
[MOTIepEeYHbIX cTepkHEeNH. KOHCTPYKTHBHBIE
TpeOoBaHMs K monepedHoi apmatype. [IpouHocts
HAKJIOHHBIX CEUEHUI 10 U3rubaroemMy MOMEHTY.
KoHcTpykTHBHBIE TpeOOBaHUs, 0OECTIEeUNBAIOIINE
MPOYHOCTh HAKJIOHHBIX CEYEHUH MO U3rudaromemMy
MOMEHTY. AHKEpPOBKa MPOJIOJILHON PACTAHYTON
apMaTypbl Ha ONIOPax U NPU 0OpPBIBE YaCTH
CTEpIKHEH.

Pasznen 2. dusnko-MexaHU4YeCKUE CBOICTBA
apMaTypHBIX cTalen

DU3MKO-MEXaHUYECKUE CBOICTBA apMaTyPHBIX
crasieil. Kinaccugukanus apmMatypsl 1o
TEXHOJIOT'MU U3TOTOBJIEHUS (TOpsYeKaTaHast
CTEpXKHEBasi U XOJIOJHOTAHYTask IPOBOJIOYHAS,
0OBIKHOBEHHAsI U BBICOKOIIPOYHasi ), 1o (hopme
(Tmamkas ¥ IepuoIMIecKOro MpouiIs), mo
criocoOy mocnenyromeil 00padoTKu (TEPMUIECKH
YIPOYHEHHAs!, YIPOUYHEHHAs BBITSKKOM).
CyLHOCTh yIPOYHEHUS] METAJIIA XOJI0JHOM
00pabOTKOM U TEPMUYECKUM YIIPOUHEHUEM.
XapakTepucTHKa MEXaHUYECKHUX CBOMCTB
apMaTypHBIX CTajJei: BpEMEHHOE COIIPOTHUBIIEHUE,
(bu3nYecKuii mpees TeKy4eCTH, YCIOBHBIH Mpeiet
TEKY4ECTH JIJISl BBICOKOTIPOYHOW apMaTyphl,
npezesna ynpyrocTH, OTHOCUTEIbHOE yATHHEHHE,
OTHOCHUTEIIbHOE paBHOMEpHOe yanuHeHune. Kiaccobt
apMaTypHbIX ctaieil. O6aacTb IPUMEHEHUS
apMaTypHBIX CTajei.
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Paznen 4. [IpeaBapurenbHO HANPSKEHHBIE

2

0

2

5

CHOESO TP SO Hanpsoxenns
HKel1e300€TOHa, aHKepOBKa HalpsAraeMon
apMaTypsl. BeanunHa HayalbHOTO HAINPSHKEHUS
apMatypsl. [lotepu nmpenBapuTeabHOro
HanpspKeHUs apMaTypbl. [IpUunHbl, BBI3bIBAIOIINE
[OTEPH NPEIBAPUTEIBLHOTO HAIIPSIKEHUS
apMaTyphl.

Pasnen 6. Pacuer xene300€TOHHBIX 3JIEMEHTOB I10
BTOPOU TPyIIE NpeeIbHbIX COCTOSTHUN

TpenmHOCTONKOCTh, KaK COMTPOTUBIICHUE
00pa30BaHNIO, PACKPBITHIO U 3aKPBITHIO TPELIUH B
pacTsHyThIX 30Hax KBD.

Pacuer no 0Opa3zoBaHMIO TPELIMH U3THOAEMbIX U
BHELIEHTPEHHO 3arpy>KEHHBIX 3JIEMEHTOB.
Onpenenenne MOMEHTa 00pa30BaHUs TPEITUH.
PacueT TpemuHOCTONKOCTH HOPMAaJIBHBIX CEYCHUMN
[0 SIZIPOBBIM MOMEHTaM. Y YeT HeYIPYrux
nedopmariuii coxatoit 30HeI OeToHA. PacueT
[IUPUHBI PACKPHITHS HOPMAJIBHBIX TPELIHH.
[IpenenbHas mHUpUHA PACKPBITUS TPEIIKH.
KecTkocTh N3rnbaeMpIX 3J1EMEHTOB 10
00pa30oBaHMsl TPELUH NPU KPATKOBPEMEHHOM U
JUIMUTENBHOM JIeHCTBUM Harpy3ku. OnpeneneHue
KPUBH3HBI U )KECTKOCTH JIJIS1 DJIEMEHTOB JI0
oOpa3zoBanus TpeuH. OnpeneneHne KpUBHU3HbI
TSI 3JIEMEHTOB T10CIIe 00pPa30BaHMUs TPEUINH B
pacTAHYTOW 30HE. YUeT MpeABapUTEIbHOIO
HaIPSHOKEHUS.

Pasnen 1. OcHOBHBIE PU3UKO-MEXaHHUECKUE
CBOIicTBa OeTOHA

[IpounocTs OeToHa. Xapakrep pa3pylieHus
CKMMaeMbIX 00pa3ioB. CpenHsas KyOuKoBast
POYHOCTH OETOHA. 3aBUCUMOCTDH MEKITY
HOPMAaTUBHOMW U CpeHel KyOMKOBOH MPOYHOCTHIO
OeToHa.

[Ipu3menHas npoyHocTs OeToHa. IIpouyHocTs mpH
0CEBOM PAaCTSKEHUH, Ha Cpe3, TP MHOTOKPATHBIX
3arpy>KeHUsAX, Npeen JIUTeIbHOTO
COTIPOTUBJICHUS OCTOHA.

Jledopmariiu 6eToHa MPU KPATKOBPEMEHHOM U
UIUTENbHOM 3arpyskeHusix. Jedpopmanus 6erona
[IpY JUIUTENBHOM JIeHCTBUM Harpy3ku. [lon3yudects
oerona. [IpenenbHbIC MedopMaIK CKATHS U
pacTsokeHus Oetona. HaganbHBII MOy ITh

e opMaIiu, MOy IOTHBIX U CPETHUX
nedopmanmii. [Tonepeunsie
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e opMarum.

UTOI'O no 6-my cemectpy

16

18

36

7-1 ceMecTp

Paznen 7. O61muye npUHIUIBI TPOEKTUPOBAHUS
KeJIe300eTOHHBIX KOHCTPYKIUHN 3/1aHUH

2

OO01ue NPUHIMITBI TPOSKTUPOBAHUS
KeJ1e300€TOHHBIX KOHCTPYKIMH 3[aHUH ¢ y4eTOM
TpeOOBaHM YKOHOMUKH CTPOUTEILCTBA.
KOHCTpYKTHBHBIE CXEMBI 3[JaHUH, 001IHe
MPUHIMITEL UX KOMIIOHOBKH. /leopmMariioHHbIe
mBbI. OOIIMEe TPUHITUITEI KOMIIOHOBKH CTHIKOB
COOpPHBIX IEMEHTOB. Y4eT TpeOOBaHUI TEXHUKU
0€30IacHOCTH, OXPaHbl TPY/1a U OXPaHbI IIPUPOIbI
[IpY IPOEKTUPOBAHUU 5KEJ1€300€TOHHBIX
KOHCTPYKLHI.

Paznen 10. KameHHbIe 1 apMOKaMEHHBIE
KOHCTpYKIUHU. PU3NKO-MEXaHUYECKHE CBOMCTBA,
pacuéT U MPOEeKTUPOBAaHUE

12

18

[IpoYyHOCTh KAMEHHBIX KJIAJOK IPU LEHTPAIbHOM
cxatun. OCHOBHBIE (DAaKTOPBI, BIUSIONINE HA
MPOYHOCTH KIIAAKK Npu cxkaTuu. O6mas Gpopmyna
peesa IPOYHOCTH KIIAJKH IIPU CIKATHH.
[IpOYHOCTH KUPIIMYEH KIIAKH.

CueruieHne pacTBopa ¢ KUPIUYOM M KAMHEM.
[TpouHOCTh KJIQAKK IIPU PACTSKEHUH, U3TH0E U
cpese. [IpoYHOCTh KITaJKy IPU MECTHOM C3KaTUU.
OMnupuuecKuil 3akoH npoyHoctu. HopmarusHble
1 pacUETHBIE COITPOTHUBIICHUS KIIaKH.
YIIpyromiacTu4ecKrue CBOMCTBA KIAIKU.
Jlepopmaryst KJIaKy IpU HEHTPAITBHOM CHKATHH.
Momyns yripyrocta. Momyib aedopmarnuu.
Ynpyras xapakTepUCTUKA KIIAJKH.

PacyeT HeHTpaJIbHO-CKATBIX JJIEMEHTOB 10
HEeCyIIei cTOCOOHOCTH. YUeT IpOA0IbHOTO
n3ruba U AJIUTENbHOCTH JICHCTBUS HArPy3KU.
PacueT BHELIEHTPEHHO-CKATBIX 3JIEMEHTOB 110
HecyIei crocoOHOCTH, 00pa30BaHUIO U
PACKPBITHIO TPELIUH.

Pasgen 9. XKene300eToOHHBIE KOJIOHHEI U
byHIaMEeHTbI

12

Pacuet u KOHCTPYUPOBAHUC KOJIOHH
MHOT'OATaKHBIX 3JJaHUH.
(DYH,I[aMCHTBI MCJIKOI'O 3aJI0KCHHU.

Paznen 8. KoHCcTpyKInu miockux
KeJIe300€TOHHBIX TePEKPHITUI

16

26

40
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Knaccudukaryst miocKux nepeKpbITHH.
MOHOIUTHBIE PEOPHUCTHIE TEPEKPHITHS C
6anounpiMu TMTaMu. KoMmonoBka
KOHCTPYKTUBHOM cxeMbl. Pacuer miur,
BTOPOCTEIIEHHO! U ITaBHOM 0aJIOK ¢ y4yeToM
nepepacnpeeaeH s yCHUIINN BCIIECTBHE
Heynpyrux aedopmanmii. Koncrpynpoanue
Hepa3pe3HbIX 0aI0K, apMUPOBAHUE CBAPHBIMHU
ceTkaMH U Kapkacamu. [locTpoeHue smiopsl
MaTepHralioB.

MOHOIUTHBIE PEOPHUCTHIE TEPEKPHITHS C TUTUTAMH,
paboTaromuMu B 2-X HampasieHusX. KomnoHoBka
KOHCTPYKTHUBHOM CXEMBbI IEPEKPBITHSL.

banouHble cOOpHBIE TEPEKPHITHSL.
[IpoexTupoBaHue MyCTOTHBIX, PEOPUCTHIX U
[UIOCKUX IJIUT. Pacyer u KOHCTpyHpOBaHUE ILIUT.
PacueT 1 KOHCTpyHUpOBaHHUE HEPA3PE3HOTO PUTEIIS.
Meton npenensHOTO paBHOBecusi. OOpa3oBaHue
[JIaCTUUYECKUX LIAPHUPOB U iepepacipeielicHue
YCHJIMI B IPEEIbHOM PaBHOBECHUHU CTATUUECKHU
HEOoTpeIeTMMOH )Ke1e300€TOHHOM KOHCTPYKLUH.
KoHncTpykTuBHBIE TpeOoBaHusA. CMelanHoe
apMupoBanue. [TocTpoeHne aMopbl MATEPHAIIOB.
KOHCTpYKIUS M pacyeT CTHIKOBBIX COCAMHEHUIN
HJIEMEHTOB.

MoHouTHBIE 0€30a10YHbIC TePEKPBITHSL.
KoncTpykTuBHas cxema. TUIIBI KalmUTENICH-
KOJIOHH.

CO60pHO-MOHONUTHBIE IEPEKPBITUSA. OCOOCHHOCTH
KOHCTPYKTHBHBIX PEIIEHUH U pacueTa. Y CIoBuUs
COBMECTHO# pabOThI COOPHBIX JIEMEHTOB H
MOHOJIUTHOTO OETOHA MIEPEKPHITHSI.

PacueTr 1 KOHCTpyHUPOBAaHHUE PUTEIIEH
MHOTO3TaKHBIX 3IaHUM.

NTOI'O no 7-my cemectpy

34

36

72

8-1 cemecTp

Pasznen 13. PacueT nomnepedHoi pambl

4

10
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PacueTHast cxema nmonepevyHol paMbl U Harpy3KH,
neiicTByrole Ha Hee. Y4eT paboThl
TEMIEpaTypHOro 0JI0Ka Kak MPOCTPaHCTBEHHOU
CUCTEMBI C KECTKUM U Je(POPMUPOBAHHBIM
MOKPBITHEM. YUET MPOI0JIBHBIX BEPTUKAIBHBIX
CBsi3€H, CTEH B paboTe KapKaca U MOMepeyHbIX
pam. [Ipumenenne DBM nns pacdera pam.

THUIIBI KOJIOHH, CIUIOIIHBIE IPSIMOYTOJIbHBIE U
IByTaBpOBOI'O CE€YEHUsI, CKBO3HBIC
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IBYXBETBEBbIC, ITyCTOTHBIE. OCOOEHHOCTH
KOHCTPYKTHUBHOI'O pacyeTa U KOHCTPYUPOBAHUS.

Paznen 12. KoHCTpyKIIMH MOKPBITHIA

22

56

JKenez00eToOHHbBIE TAaHETH MTOKPHITUS, UX
KOHCTPYKTHBHBIC PEIICHUS, TEXHUKO-
HKOHOMUYECKUH aHanu3. OCOOEHHOCTH pacyera.
"KenesoOeTonubie 6anku mOoKpbITHA. Turbl 6anok
MOKPBITHIA U YCJIOBUS WX IPUMEHEHUSI.
[ToncTponuiibHble OaJIKK P YBEIMYECHHOM IlIare
KOJIOHH, MX KOHCTPYKIIUU, OCOOCHHOCTH pacyera.
CBezneHus 0 pacueTe MPOYHOCTH, KECTKOCTU H
TPEIIMHOCTOWKOCTH OaJIOK.

Knaccudukanus xene300eTOHHBIX hepm
noKpbITH. KOHCTpyHpOBaHUE 37IEMEHTOB U y3JI0B
depm. [IpenBaputenbHOe HaNPSHKEHNE HUKHETO
mosica. CBesieHus o pacuere GepM. Yuer
BHEY3JIOBBIX HArpy30K, HEPa3pe3HOCTU BEPXHETO
nosica. KOHCTpyKIUS 1 pacyeT MOHTa)HBIX
CTBIKOB CTPONMJIBHBIX )epM. YUeT yCIoBHI
M3rOTOBJICHUS! © MOHTa)Ka CTPONMIBHBIX (epM.
BrustHme KECTKOCTH Y37I0B hepM Ha
TPELIMHOCTOMKOCTD 3JIeMeHTOB (hepMbl. TexHuKo-
HKOHOMUYECKHE TI0KA3aTeNN CTPONMUIBHBIX (epM.
[ToncTponuiibHBIE Kee300€TOHHBIE (PepMBI, UX
KOHCTPYKIUH, 0COOEHHOCTH pacyeTa.

Paznen 11. KoHCTpYKIMH OJTHOTAXKHBIX
KapKaCHBIX 3[JaHUN

KoHcTpykTuBHBIE cXeMbl. KoMmoHOBKa
OHOATaXKHBIX KAPKACHBIX TPOU3BOACTBEHHBIX
3nanuii. O0ecrieueHue MpoCTPaHCTBEHHOM
YKECTKOCTH 37aHuil. TeMrepaTypHbIil 010K
KapKaca Kak IPOCTPaHCTBEHHO paboTaromas
crucreMa. Pa3MellieHne MOCTOBBIX U MTOABECHBIX
KPaHOB.

CocraB kapkaca: IUCK OKPBITHS, IONIEPEYHBIE
pambl ¥ IpoJIoJibHBIE paMbl. CucteMma cBsizeil. Poib
MOJIKPAHOBBIX 0aJlIOK B COCTaBe KapKaca.
[TonkpanoBbie Gaku, OCOOEHHOCTH UX pacyeTa u
KOHCTPYHPOBaHHS.

Paznen 14. KoHCTpyKIIMK MH)KEHEPHBIX
COOpPYKEHHU

12

OO1ue cBesieHus, KOHCTPYKTUBHBIE PELLICHUS
pe3epByapoB. Pacuer npsMOyroiabHBIX
pe3epByapoB. PacueTr MUIMHAPUYECKUX
pe3epByapoB.

KOHCTpYKTHBHBIE PELIEHUS MOHOIUTHBIX U
COOPHBIX CHIIOCOB, CBEJICHHS O pacuere.




O0bem
O0BeM ayTUTOPHBIX BHEAYIUTOPHBIX
HammeHoBaHue pa3esioB JUCIUTUIHHEI C KPATKUM 3aHATHI 110 BHIAM B 9acax |3aHsTHil O BUIAM
CoJlep’)KaHUuEM B qacax
JI JIP 113 CPC
KOHCTpYKITNY U pacyeT MOAMOPHBIX CTEH.
UTOI'O no 8-my cemectpy 18 0 36 88
NTOI'O no aucuuIuinHe 68 0 90 196




