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1 BBEJAEHUE

Metoauyeckre YyKa3aHusi 1O BBINOJHEHHIO MPAKTHUYECKUX paldoT Mo
nucruiuinHe «Kene300eToHHbIE U KaMEHHBIC KOHCTPYKIIMIY TPeTHA3HAYCHBI JIJIS
CTYJIEHTOB OYHO-3204HON (hOPMBI 0OYUECHUSI.

Huctunnuna <« Kene300eToHHbIE W KaMEHHBIE KOHCTPYKIMWY» HMEET
CYILIECTBEHHOE 3HAa4YeHUE JJIsi MpodeCcCHOHANBHONW MOJTOTOBKHU CIELUAIUCTOB B
00JaCTH MPOMBIIUIEHHOTO M TPaXKJAHCKOTO CTPOUTENbCTBA. JluciuruinHa
SBJISIETCS] POMEKYTOYHBIM U HauOoJiee CIOXKHBIM 3TAlOM B Ipoliecce 00yUYeHUsI.
3ajaun  MCUMIUIMHBI COCTOSAT B YCTAHOBJICGHMM ONTHUMAJBHBIX OOJacTei
NPUMEHEHUS JKEJIe300€TOHHBIX M KAMEHHBIX KOHCTPYKUUNA C OOECIEeYeHHEM HX
HEOOXOMMOM JOATOBEYHOCTH M HAJIC)KHOCTH.

Hensamu T CHUTUTAHBI SBJISIETCS (dbopmupoBaHue Habopa
poeCCUOHANIBHBIX U OOIIEHAYYHBIX KOMIIETCHIIMI Oyaylero crenuaiucTa mno
HamnpasyieHuto oAroToBku 08.03.01 «CTpoUTenbCTBOY, a TaAKKE J1aTh OyAyIIEMY
WHXEHEPY HEOOXOIMMBbIE 3HAHUS B 00JIACTU: MATEPUATIOB JIJIS KEJIE300€TOHHBIX U
KAMEHHBIX KOHCTPYKIIMH 3JaHUM W HWHXKEHEPHBIX COOPYKECHHU pPa3IudHOTO
Ha3HAYCHUS; OOIIUX MPUHIIUIIOB pacueTa U KOHCTPYUPOBAHUS SJIEMEHTOB 3/IaHMUI;
YCTAaHOBJICHHSI ~ ONTUMAJbHBIX  oOOJlacTel  NPUMEHEHUS  KOHCTPYKIHMH ¢
oOecrieyeHueM UX HEOOXO0IUMOI I0ITOBEYHOCTH U HAJICKHOCTU

K 0CHOBHBIM 3aJ1auaM MPU U3YyUYECHUH AUCIUIIIIMHBI OTHOCSTCS:

® u3y4YeHUE (PU3UKO-MEXAaHUYECKUX CBOMCTB OE€TOHA, CTAJLHOW apMaTyphl,
JKene300eToHa M KaMCHHOM KITaIKH;

® U3y4YEHUE OCHOB COIMPOTUBIICHUS DJIEMEHTOB JCHCTBUIO CTATUYECKUX U
JTMHAMUYECKUX Harpy30K:

e 0030p OCHOBHBIX CBEICHMH O KAMEHHBIX W apMOKaMEHHBIX
KOHCTPYKIIUSIX.

JucruminHa  OTHOCUTCS K CHEHUAIBHOMY  IUKIY  (IUCHUTIIMHBI
cnenuanuzaiun). Ee ocBoenne npoucxoaur B 6,7 cemectpe.

3HaHUA, MOJYYCHHBIC MPU U3YYECHUU JAHHOW JTUCHMIUIMHBI HEOOXOIUMBI
JUJISl HAITUCAHUS BBIITYCKHOM KBAIM(PUKAITMOHHON paOOTHI.

2 COJIEPXKAHME IIPAKTUYECKUX 3AHATHUN
IIpakTuueckoe 3ansaTue Nel

Tema 1. beToH.
Heab: n3yunTh OCHOBHBIE (PU3UKO-MEXaHUUECKHE CBOMCTBA O€TOHA, €T0 BUIAX U
kiaccudukanuu. J[ath MOHATHE CTPYKTYPHI, MPOYHOCTH U TUPOPMATUBHOCTH

oetona. M3y4unTh Kiacchl 1 Mapku OETOHA.

3HaTh: OCHOBHBIC (DH3UKO-MEXaHHUYECKHUE CBOMCTBA O€TOHA, €r0 BUJIBI U
KJ1accU(pUKaIMIO, KJIACChl M1 MapKu O€TOHA.



YMeThb: paznuyaTh CTPYKTYpy OCTOHA U Pa3INYHBIC BUJIBI POYHOCTU U
Tu(opMaTUBHOCTH OETOHA.

Komnerenmusi: [IK-3  CriocoOHOCTH MPOBOAUTH pacCye€THOE 0OOCHOBAHUE U
KOHCTPYUPOBAHUE CTPOUTEIBHBIX KOHCTPYKIIUHN 3/TaHUN U COOPYKEHUN
MPOMBIIIUIEHHOTO U TPaXKJaHCKOTO Ha3HAUYCHHUSI

AKTYaJILHOCTb T€MbI: MTOCBAIICHA U3YYCHUIO OCHOBHBIX (PU3UKO-MEXaHUYECKUX
CBOMCTB O€TOHA, €r0 BUIOB U KJIacCU(PUKAINH, €r0 CTPYKTYPBI, TPOYHOCTH U
Tu(OPMaTUBHOCTH.

Teoperndeckas yacTb: OCHOBHBIC CBEJCHMS, BUJIBI U KJIaCCHU(pHUKAIUs OETOHA.
CtpykTypa, IpOYHOCTH, 1ehOpMaTUBHOCTH OeToHa. Kiaccsl u Mapku GeToHa.

Bonpocs 15151 codeceroBaHmsi:

1. OcHOBHBIE CBEJICHUS, BUBI U Kilaccuukaiys 0eToHa.
2. CTpyKTypa, MPOYHOCTH, 1ePOPMATUBHOCTH OETOHA.

3. Knaccer u mapku 6eToHa.

Cnucok pekoMeHayeMoii JIuTepaTyphbl:

1. XKenezob6eToHHbIE U KAMEHHbIE KOHCTpYKLMH : yueOnuk / O.I'. Kymrsk, 3.P.
[Nansytnunaos, O.P. [Taxmypun, B.C. CamconoB ; mox pea. O.I'. Kymmska. - U3a.
2-e, no1. u nepepad. - M. : UsmarensctBo ACB, 2014. - 672 c. : un., cxem. ,Ta0. -
bubmuorp.: c. 660-661. - ISBN 978-5-4323-0039-3; To ke [DneKTpOHHBIN
pecypc]. - URL://biblioclub.ru/index.php?page=book&id=312373

2. Mangpuxkos, A. I1. [Ipumepsl pacyeTa kene300€TOHHBIX KOHCTPYKLHUHA : [yuel.
nocobue] / A.Il. Mannpukos, Y. 2. - 2-e uzn., nepepad. u nom. - M. : Texuznar,
2011. - 233 c. : un. - [pun.: ¢. 179-227. - bubnwuorp.: ¢. 231. - ISBN 5-274-01013-
X.

Tema 2. Apmarypa sl KejJe300€TOHHBIX M ApPMOKaAMEHHBbIX
KOHCTPYKIUIA.

Heab: U3y4uTh OCHOBHBIE (PUBUKO-MEXAHUUYECKHE CBOMCTBA apMaTyphl,
Ha3HAUYE€HHUE apMaTyphbl, €€ KIACCU(PUKALNIO 1 MEXaHUYECKHE CBOMCTBA
apMaTypHBIX CTaJed, apMaTypHbIC U3EIHS.

3HaTh: Ha3HAUYCHHE apMATYpPHI, €€ KIacCU(PUKAIINIO U MEXaHUYECKUE CBOMCTBA
apMaTypHBIX CTaJIei, apMaTypHbIE U3EIHS.

YMeTh: pa3nnyarh KIacChl apMaTyPHOM CTAJIM U CTBIKU apMaTyphl.
Komnerenuusi: [1IK-3  CrnocoOHOCTH MPOBOIUTH pacuyeTHOE 000CHOBAaHHUE U

KOHCTPYUPOBAHUE CTPOUTEIIbHBIX KOHCTPYKIMU 30aHUN U COOPYKEHUN
ITPOMBIIIJIEHHOTO ¥ TPaXXAaHCKOTO HA3HAUYECHUS



AKTYaJIbHOCTh T€MbI: [TOCBAIIECHA U3YYEHUIO OCHOBHBIX (DU3UKO-MEXaHUUYECKUX
CBOICTB apMaTyphbl, €€ Ha3HAUYCHHUsI, KiIacCU(PUKallUU, KJIACCOB apMaTypHOU cTaiu
Y apMaTypHBIX U3JIETUH.

Teopernueckas yactb: Haznauenue apmatypsl. Knaccudukanus. Knaccs
apMaTypHOU cTtanu. MexaHnueckue CBOMCTBA apMaTypHBIX CTalleid. ApMaTypHbIE
uzzaenusi. CTBIKM apMaTyphl.

Bomnpoce! ajis1 cobeceoBaHusA:

1. Haznauenue apMatypsl.

2. Kimaccudukanmsi.

3. Knaccel apmatypHOU cTamnu.

4. MexaHU4YeCKHE CBOMCTBA apMaTypPHBIX CTaJCil.
5. ApMaTypHbIE U3/IEIHs.

6. CThIKHA apMaTypBhl.

Cnncok peKkoMeHayeMoH JUTepaTypbl:

1. XKenezob6eToHHbIE U KaMEHHbIE KOHCTpYKIMH : yueOnuk / O.I'. Kymrsxk,

3.P. I'anaytauuos, O.P. ITaxmypun, B.C. CamconoB ; noa pea. O.I'. Kymmsika. -
N3n. 2-e, nomn. u nepepad. - M. : UznarensctBo ACB, 2014. - 672 c. : un., cxem.
,Ta071. - bubmumorp.: ¢. 660-661. - ISBN 978-5-4323-0039-3; To e [DneKTpOHHBIN
pecypc]. - URL://biblioclub.ru/index.php?page=book&id=312373

2. Mangapuxog, A. I1. [Ipumeps! pacdera xene300eTOHHBIX KOHCTPYKITHH : [y4eo.
nocobue] / A.Il. Maunpukos, Y. 2. - 2-e uzn., nepepad. u gom. - M. : Texuznar,
2011. - 233 c. : mi. - [Ipwn.: ¢. 179-227. - bubnwmorp.: ¢. 231. - ISBN 5-274-01013-
X.

Tema 3. Kese3zo0erTon.

Leanb: n1ath MOHSATHE CYIIHOCTH KeJIe300€TOHA, CIICTUICHUS apMaTyphl C 0ETOHOM,
U3YYUTh aHKEPOBKY apMaTyphl, yCAAKy U MOI3y4ecThb xKene3o0eTona. Jlath
MOHSATHE KOPPO3UU OETOHA U apMaTyphl, €€ MPUIUH U MPU3HAKOB. 3yunTh
3aIUTHBIA CJION OeToHa U (PaKTOPbI, BIUSAIONIME HA Ha3HAYEHUE TOIIIUHBI
3aIUTHOTO CJI0SI, a TAKXKE MPUBEICHHOE CEUCHHE JKEJI€300€TOHHOTO JJIEMEHTA, €ro
r€OMETPUUECKHUE XapPaAKTEPUCTUKHU.

3HATh: ClIETICHUE apMaTyphl ¢ 6ETOHOM, aHKEPOBKY apMaTyphl, YCaAKy U
MOJI3Yy4YECTh Keyne300eToHa, KOPPO3UI0 OETOHA U apMaTypbl, 3alIUTHBIA CIION
0eToHa U (HaKTOPHI, BIUAIOIINE HA HA3HAYEHUE TOJIIHUHBI 3aIIUTHOTO CIIOSL.

YMeTh: onpenensaTh MPUBEICHHOE CEUCHUE KEIe300€TOHHOTO AJIEMEHTA, €ro
T€OMETPUYECKUE XapaKTEPUCTUKH, IPUUMHBI M IPU3HAKN KOPPO3HH OETOHA U
apMaTypBhl.


http://biblioclub.ru/index.php?page=book&id=312373

Komnerennusi: [IK-3  CrniocoOHOCTH MPOBOAUTH pacyeTHOE 0OOCHOBAHUE U
KOHCTPYHPOBAHUE CTPOUTEITHHBIX KOHCTPYKITUH 3aHUN U COOPYKSHUI
MPOMBINIJICHHOTO ¥ TPaKIaHCKOTO Ha3HAUYCHUS

AKTYaJIbHOCTH T€MbI: MTOCBAIIECHA U3YYCHHUIO CYIIIHOCTH KeJie300€TOHa,
CIIETUICHHS apMaTypbl ¢ OETOHOM, KOPPO3UU OETOHA U apMaTyphl, €€ MPUUHH U
MPU3HAKOB, 3AIIIUTHOTO CJI0si 0eTOHA U (haKTOPOB, BIUSAIONIMEX HA HA3HAYCHUE
TOJIIUHBI 3AIUTHOTO CIIOSI.

Teopernueckas yacTb: CuemieHre apMaTypbl ¢ 0eTOHOM. AHKEPOBKa apMaTyphl.
Ycanka u monsydects xene3odetona. Kopposus 6eToHa u apMaryphbl, €€ IpUIUHBI
U TIPU3HAKH. 3alIUTHBIN cioi 6eToHa. DakTophl, BIUAIONINE HA Ha3HAUCHUE
TOJILIVHBI 3aLIUTHOTO CJI0sl. [IpuBeeHHOE ceueHne )Kene300€TOHHOTO YIEMEHTA,
€ro TEOMETPUYECKNE XapaKTEPUCTHKHU.

Bonpocs 15151 codeceoBanmsi:

1. Cuenienrie apMaTypbl ¢ OETOHOM.

2. AHKepOBKa apMaTyphl.

3. Ycaaka v nmoy3y4yecTs xKene300eToHa.

4. Koppo3usi 6eTOHa U apMaTyphbl, €€ IPUIUHBI U TPUIHAKH.

5. 3aumuTHBIN cioil 6eToHA.

5. ®akTophl, BIUSIOMINE HA HA3HAYEHUE TOJIIIMHBI 3aIUTHOTO CJIOS.

6. IlpuBengeHHOE cedYeHUE KEIE300€TOHHOTO JJIEMEHTa, €ro TeOMETPUUYECKHUE
XapaKTePUCTUKHU

Cnucoxk peKkoMeHayeMOH JJUTepaTypbl:
1. XKenezobeToHHbIe 1 KaMeHHbIE KOHCTpYKIHH : yueOnuk / O.I". Kymrsxk,
3.P. lN'ansyraunos, O.P. ITaxmypun, B.C. Camconos ; nox pea. O.I'. Kymrsika. -
U3zn. 2-e, nom. u nepepad. - M. : UsnarensctBo ACB, 2014. - 672 c. : ui., cxem.
,1a0J1. - bubmmorp.: c. 660-661. - ISBN 978-5-4323-0039-3; To ke [DneKTpOHHBIN
pecypc]. - URL://biblioclub.ru/index.php?page=book&id=312373

2. Mannpukos, A. I1. [Ipumepsl pacdeTa *keae300€TOHHBIX KOHCTPYKITUH :
[yae6. mocobue] / A.Il. Manapukos, Y. 2. - 2-¢ usn., nepepab. u jmom. - M.
Texusnat, 2011. - 233 c. : wi. - [Ipun.: c. 179-227. - bubmmorp.: ¢. 231. - ISBN 5-
274-01013-X.

IIpakTnueckoe 3ansaTue Ne
Tema 4. Meroa pacuéra ’)KBK no npeaenbHbiM cocTossnusm. Pacuer Ho
MPOYHOCTH.

Heab: U3yuynTh METO pacyueTa Mo ABYM IPYIaM OpeIeSIbHbIX COCTOSIHUM:
HECYIIeH CTOCOOHOCTH M PUTOTHOCTH K HOPMAJIBHOW AKCILTyaTaliu, PacuyET 1mo
MIPOYHOCTH, pacyeTHBIC (DAKTOPHI, HATPY3KU, TPOUYHOCTHBIC XaPAKTEPUCTUKHU
MaTepHuanoB, KO3OPUITMEHTHI HAJEKHOCTH 110 HATPy3KaM U 10 HA3HAYCHUIO


http://biblioclub.ru/index.php?page=book&id=312373

3/TaHUSI, HOPMATHBHBIC U PACUETHBIC COMPOTUBIICHUSI MAaTEPHAIIOB, KOA(DPHUITHEHTHI
YCIIOBUH pabOTHI.

3HaTh: METO/ pacyera 1o JBYM IpylaM NpeAesIbHbIX COCTOSHUI: Hecylen
CIIOCOOHOCTH U PUTOAHOCTH K HOPMAJIbHOW AKCIUTyaTanuu. Pacuér no
npodHocTU. PacueTHbie hakTOphl, HArpy3KH, IPOYHOCTHBIE XaPaKTEPUCTHKH
MaTepHasioB, KOAPPHUIIMEHTH HAJICKHOCTH MO HATPY3KaM U N0 Ha3HAUYEHUIO
3nanusi. HopmaTtuBHbBIE U pacdeTHbBIE COMPOTUBICHUS MAaTEPUATIOB.
KoadduruenTs! ycaoBuii paboThl.

YMerb: IpUMEHITh METOJ pacdeTa 1o AByM I'pyIIaM IPEAEIbHBIX COCTOSHHM:
HECYIIEW CIOCOOHOCTH ¥ MPUTOTHOCTH K HOPMAJIBHOM 3KCILTyaTallluH, BHITOIHITh
pacyer 0 IPOYHOCTH.

Komnerenmusi: [IK-3  CriocoOHOCTH MPOBOAUTH pacye€THOE 0OOCHOBAHUE U
KOHCTPYMPOBAHUE CTPOUTEIBHBIX KOHCTPYKIHM 30aHUN U COOPYKEHUIM
MIPOMBIILJIEHHOTO U TPaXXJaHCKOTO Ha3HAUYCHUS.

AKTYaJIbHOCTBH T€MBI: [TOCBAIIECHA U3YYEHUIO METO/IA pacyeTa 110 ABYM IPYIIIam
IpesebHbIX COCTOSHUN: HECYIIEH CIOCOOHOCTH U MPUTOJHOCTH K HOpMaJIbHOU
IKCILTyaTal1H.

Teopernuyeckast yactb: Llenp pacyeTa CTpOUTENBHBIX KOHCTPYKIMI. MeTox
pacyera 1o AByM rpynnam NpeaeiabHbIX COCTOSHUN: HECYIIEH CIOCOOHOCTH U
IIPUTOTHOCTH K HOPMAJIBHOM 3KCIuTyaTauuu. Pacdér nmo nmpounoctu. PacueTHeie
(baKTOpbl, HArPY3KH, NPOYHOCTHHIE XaPAKTEPUCTUKU MaTEpUaoOB, KO (ULIUEHTHI
HAJKHOCTH 110 HArpy3KaM M [0 Ha3HAYEHUIO 31aHus. HopMaTHBHBIE U pacUETHBIE
conpoTuBieHus: MmatepraioB. Koaddumments! ycnosuii padbotel. CTpyKTypa
pacueTHbIX GopMyJI AJis pacueTa Mo IPeaeIbHBIM COCTOSIHUSIM.

Bonpocs 5151 codeceoBanmsi:

1. Ilens pacueTa CTPOUTENBHBIX KOHCTPYKITUH.

2. Meron pacyera MO JBYM TpYyIIaM MPEAETIbHBIX COCTOSIHUM: Hecylen
CIIOCOOHOCTH U MPUTOJHOCTH K HOPMAJIBLHOM AKCILTyaTalluH.

3. PacueTrHbie (pakToOphl, HArpy3Ku, MPOUYHOCTHHIC XAPAKTEPUCTUKH MaTEPHUAJIOB,
K02 dUIIMEHTHI HAISKHOCTH 110 Harpy3Kam U 10 Ha3HAUYCHUIO 31aHUS.

4. HopmaTuBHBIE W pacueTHbIC CONPOTHBJIEHUS MaTepuaioB. KoadduimeHTs
yCIIOBU pabOTHI.

5. KoadummenTs! ycnoBuii paboThl.

6. CTpykTypa pacdeTHbIX (GOpMYI JIJIsl pacueTa Mo NpeeIbHBIM COCTOSTHUSIM.

Cnucok pekoMeHayeMoii JTuTepaTyphbl:

1. XKene3ob6eToHHbIE U KaMeHHbIE KOHCTpYKLUH : yueOoHuk / O.I'. Kymrsk,

3.P. I'anaytauuos, O.P. ITaxmypun, B.C. Camconos ; noa pea. O.I'. Kymmsika. -
U3zn. 2-e, nom. u mepepad. - M. : UsmarensctBo ACB, 2014. - 672 c. : ui., cxem.



,1a071. - bubmmorp.: ¢. 660-661. - ISBN 978-5-4323-0039-3; To e [DneKTpOoHHBIN
pecypc]. - URL://biblioclub.ru/index.php?page=book&id=312373

2. Mannpukos, A. I1. ITpumepsl pacuera xene300€TOHHBIX KOHCTPYKIIUHM : [y4eo.
nocobue] / A.Il. Manapukos, Y. 2. - 2-e uza., nepepad. u jgoi. - M. : Texuznar,
2011. - 233 c. : un. - [pwn.: ¢c. 179-227. - bubnuorp.: c. 231. - ISBN 5-274-01013-
X.

IIpakTnyeckoe 3ansaTue Ne3
Tema 5. Tpu kaTteropuu TpedoBaHuil pacyéTa Mo TPEIMHOCTONKOCTH.

eab: n3ydnTh TpU KaTeropuu TPeOOBAHMA pacdETa 1Mo TPEIIUMHOCTOMKOCTH,
pacder 1mo o0pa30BaHUIO, PACKPHITHIO U 3aKPHITUIO TPEITUH.

3HATh: TPU KaTeropuu TpeOOBaHUN pacuéra Mo TPEUMHOCTOUKOCTH.
YMeThb: BBITIOIHATH pacyeT M0 00pa30BaHUIO, PACKPBITUIO M 3aKPHITHIO TPEIIIUH.

Komnerenmusi: [IK-3 CrniocoOHOCTH MPOBOAUTH pacye€THOE 0OOCHOBAHUE U
KOHCTPYHUPOBAHHUE CTPOUTEIBHBIX KOHCTPYKIHMI 3MaHUI U COOPYKEHUIN
MIPOMBIIJIEHHOTO W TPaXJaHCKOTO Ha3HAUYCHMUS.

AKTyaJH)HOCTb TEMBI: ITOCBAIICHA U3YUYCHHIO PacdcTa 110 06paSOBaHI/IIO,
PACKPBITHIO U 3aKPBITUIO TPCIIINH.

Teopernueckast yacTb: Tpu KaTeropuu TpeOGOBaHUM pacuéra Mo
TpeUMHOCTOMKOCTU. Pacuet mo 06pa3zoBaHuO, PACKPHITUIO U 3aKPBHITUIO TPEIIUH.

Bonpocs a5 codeceroBanmsi:
1. Tpu xareropuu TpeOOBaHUIi pacuy€Ta 1Mo TPEIUHOCTOUKOCTH.
2. Pacuer mo 06pa3oBaHuI0, PACKPHITUIO M 3aKPHITHIO TPEIIIKH.

Cnucok pekoMeHayeMoii JIuTepaTyphbl:

1. XKenezobeToHHbIe 1 KaMeHHbIE KOHCTpYKIHH : yueOnuk / O.I'. Kymrsxk,

3.P. I'amaytaunos, O.P. [Taxmypun, B.C. CamconoB ; nox pexa. O.I'. Kymsika. -
N3n. 2-e, nomn. u nepepad. - M. : UznarensctBo ACB, 2014. - 672 c. : un., cxem.
,T1a0J1. - bubmuorp.: ¢. 660-661. - ISBN 978-5-4323-0039-3; To e [D1eKTpOHHBIM
pecypc]. - URL://biblioclub.ru/index.php?page=book&id=312373

2. Mangpuxos, A. I1. IIpumepsl pacuera sxesie300€TOHHBIX KOHCTPYKLUH : [yueO.
nocodbue] / A.Il. Manngpukos, Y. 2. - 2-e u3z., nepepad. u gon. - M. : Texuznar,
2011. - 233 c. : mu. - [pwin.: ¢. 179-227. - bubmmorp.: c. 231. - ISBN 5-274-01013-
X.



http://biblioclub.ru/index.php?page=book&id=312373
http://biblioclub.ru/index.php?page=book&id=312373

IIpakTHyeckoe 3ansiTue Ned
Tema 6. Pacuer wu3rudéaeMbIX KeJde300€TOHHBLIX DJIEMEHTOB IO
HOPMAJIbLHBIM CeYeHHSIM.

Henab: U3y4nTh KOHCTPYKTHUBHBIE PELICHUS KEIE300€TOHHBIX U3rN0AEMBbIX
3JIEMEHTOB: 0aJIOK U IUINT, JBa Cllydas UCUEpIaHUs MPOYHOCTH HOPMaJIbHBIX
CEUEHUH, FPaHMYHOE 3HAUEHUE OTHOCUTEIBHON BBICOTHI CKATOM 30HBI OETOHA,
K03 GUITUEHT apMUPOBaHUs, €0 MpeAebHbIe 3HaUeHus. JaTh moHsATHE pacyeTa
IIPSAMOYTOJIBHOTO CEYEHUS C OIMHOYHOM U JBOMHOM apMaTypOu U TaBPOBBIX
CCUCHUM.

3HATh: KOHCTPYKTUBHBIE PEIICHUS KEIE300€TOHHBIX N3rN0aEMbIX 3JIEMEHTOB:
OaJIOK M IUIUT, IBA CIy4as UCYEPHAHUS NPOYHOCTA HOPMAJIbHBIX CEUYECHUN,
I'PaHUYHOE 3HAYEHUE OTHOCUTENILHOM BBICOTHI CHKAaTOM 30HBI OETOHA,

KO3 UIMEHT apMUPOBAHUS, €0 MPEeIIbHbIE 3HAUCHUSI.

YMeTh: BBITIOJIHATH pacyeT U3ru0aeMbIX HKeJIe300€TOHHBIX JIEMEHTOB 10
HOPMAaJIbHBIM CEYEHUSAM (pacy€T MPSIMOYTOJIBHOIO CEUEHUS C OIMHOYHOMU U
JIBOMHOM apMaTypoi, pacuéT TaBPOBBIX CEUCHHUI).

Komnerennusi: [IK-3  CriocoOHOCTH MPOBOAUTH pacueTHOEC 0OOCHOBAHUE U
KOHCTPYMPOBAHHUE CTPOUTEIBHBIX KOHCTPYKIHMN 30aHUN U COOPYKEHUM
IIPOMBIIIJIEHHOTO U TPaXAaHCKOTO Ha3HAYCHMUS.

AKTyaJIbHOCTI) TEMBI: ITOCBAIICHA U3YUCHHIO pacdycTa M3rudaeMbIxX
’KE€J1€300€TOHHBIX JIEMEHTOB I10 HOPMAJIbHBIM CCUCHUAM.

Teoperuueckasi yacTb: KOHCTpYKTHUBHBIE pEIICHUS KEI€300€TOHHBIX
U3ru0aeMbIX IEMEHTOB: 0alloK U TUIUT. JIBa ciydast ucueprianus MPOYHOCTH
HOPMAJIBHBIX C€YEHUU. [ paHNYHOE 3HAUEHUE OTHOCUTEIBHON BBICOTBI CKATOM
30HbI OeToHa. Ceuenue 0001 HOPMBI, CHMMETPUIHOE OTHOCUTEIBHO TUIOCKOCTH
usruba. Koaddunrenra apmupoBanus, €ro npeieabHbie 3HaueHus. Pacuér
MPSAMOYTOJIBHOTO CEYEHUS ¢ OJUHOYHOM U IBOMHOM apMaTypou. Pacuér TaBpoBbIxX
CECUYECHUM.

Bonpocsl 15151 codeceroBanmsi:

1. KOHCTpYKTHBHBIE pELICHUS 5KEeI€300€TOHHBIX N3rM0AaeMBbIX 3JIEMEHTOB: 0aJoOK U
TUTUT.

2. JIBa cityyast ucueprianusi IpPOYHOCTH HOPMaJIbHBIX CCUCHUH.

3. 'pannyHOE 3HAYEHNE OTHOCUTEIHHOM BBICOTHI CXKATOM 30HBI OETOHA.

4. Ceuenue 10001 GOpMBI, CHMMETPHUYHOE OTHOCUTEIBHO IIJIOCKOCTH M3THOA.

5. Koaddummenrta apmupoBanus, ero mpeaebHbIe 3HAUCHUS.

6. Pacu€T npsiMOYroibHOTO CEYEHHUS C OJJMHOYHOU U IBOMHOM apMaTypoOwu.

7. Pacu€r TaBpOBBIX CEUCHUM.



Cnncok pekoMeHayeMoH JTUTepaTypbl:

1. XKene3obeToHHBIC U KAMEHHBIE KOHCTPYKIMH : yueOoHuk / O.I". Kymmsik,

3.P. I'amaytaunos, O.P. [Taxmypun, B.C. CamconoB ; nox pea. O.I'. Kymmsika. -
N3n. 2-e, nom. u nepepad. - M. : UznarensctBo ACB, 2014. - 672 c. : ui., cxem.
,1a01. - bubmmorp.: c. 660-661. - ISBN 978-5-4323-0039-3; To ke [DneKTpOHHBIN
pecypc]. - URL://biblioclub.ru/index.php?page=book&id=312373

2. Mannpukos, A. I1. Ilpumepsl pacuera xene300€TOHHBIX KOHCTPYKIIHH : [yueo.
nocooue] / A.Il. Mannpukos, Y. 2. - 2-e u3x., nepepad. u gon. - M. : Texuznar,
2011. - 233 c. : un. - [Ipun.: c. 179-227. - bubnuorp.: c. 231. - ISBN 5-274-01013-
X.

Tema 7. Pacyer m KOHCTpyHMpOBaHHMe H3ru0aeMbIX 3JIEMEHTOB IO
HAKJIOHHBLIM CCYCHUAM.

I.[e.m;: HN3y4YUTh YCJIOBHUA IIPOYHOCTHM HAKIIOHHOI'O CCUYCHHUSA Ha IICfICTBHG
Honepequﬁ CHIJIBI. I[aTB TIOHATHE 00 OIIIOPC MATCpHAJIOB, pacucTa HOHGpG‘IHOﬁ
apMaTypsl (XOMYTBI, OTI‘I/I6I>I), pacdcTta IIPOYHOCTH HAKJIOHHOI'O CCUCHHA Ha
I[GﬁCTBPIG I/I3I‘I/I6aI-OI[IeI‘O MOMCHTA.

3HaTh: yCIIOBUS MTPOYHOCTH HAKIOHHOTO CEYEHUS HA JEHCTBUE MONEPEYHOMN CUJIBI.
[TonsiTue 00 3MrOpe MaTepuaios.

YMeTh: BBIIONHATH pacyeT NONEPEYHON apMaTypbl (XOMYTbI, OTTUOBI), pacyeT
MPOYHOCTH HAKJIOHHOI'O CEYEHUS Ha JIEUCTBUE U3rMOAOIIEr0 MOMEHTA

Komnerennusi: [IK-3  CniocoOHOCTH MPOBOANTH pacyeTHOE 0OOCHOBAHHE U
KOHCTPYUPOBAHUE CTPOUTEIIbHBIX KOHCTPYKIMU 30aHUU U COOPYKEHUN
MPOMBIIJIEHHOTO W IPaXJaHCKOTO HA3HAUYCHMUSI.

AKTYaJIbHOCTh T€MbI: NTOCBAIIICHA U3YYEHUIO pacueTa U KOHCTPYUPOBAHUS
U3TrH0AEMBbIX JIEMEHTOB 1O HAKJIIOHHBIM CEUCHUSIM.

Teopernueckass 4acTb: YCJIOBUS MPOYHOCTH HAKJIOHHOIO CEYEHHSI HA JCHCTBUE
nonepeyHoi cuibl. Pacuer nmonepeyHoi apmaTypsl (XoMyThl, OTTHOBI). [loHsTHE 00
AIIOPE MaTEPUAIIOB.

Pacuér npoyHOCTH HAKJIOHHOTO CEUCHMsI Ha JACHCTBUE U3rHOAIOIero MOMEHTA.

Bomnpocsl 15151 codeceoBanmsi:

1. YcioBust mpoYHOCTH HAKJIOHHOTO CEYEHUS Ha JEUCTBUE TTOTIEPEYHOM CHIIHI.

2. Pacuer monepeuHoit apMaTypbl (XOMYThI, OTTUOBI).

3. IlonsTHe 00 3IIOpEe MaTEepPUaIOB.

4. PacuéT MpOYHOCTH HAKJIOHHOTO CEYEHHUS Ha JICMCTBHE M3ru0aroero MOMEHTA.

Cnucok pekoMeHayeMoii JTuTepaTypbl:
1. XKene3obeToHHbIE U KaMeHHbIE KOHCTpYKLUH : yueOHuk / O.I'. Kymrsik,
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3.P. l'ansytaunos, O.P. ITaxmypun, B.C. Camconos ; nog pen. O.I'. Kymnsika. -
N3n. 2-e, nom. u nepepad. - M. : UznarensctBo ACB, 2014. - 672 c. : ui., cxem.
,1a01. - bubmuorp.: c. 660-661. - ISBN 978-5-4323-0039-3; To ke [DneKTpOHHBIN
pecypc]. - URL://biblioclub.ru/index.php?page=book&id=312373

2. Mannpukos, A. I1. IIpumepsl pacuera xene300€TOHHBIX KOHCTPYKIHH : [yueO.
nocoobue] / A.Il. Manngpukos, Y. 2. - 2-e u3z., nepepad. u gomn. - M. : Texuznar,
2011. - 233 c. : mn. - [pwn.: ¢c. 179-227. - bubmuorp.: ¢. 231. - ISBN 5-274-01013-
X.

Tema 8. Pacyer wu3rudéaeMpIX KeJde300€TOHHBLIX JJIEMEHTOB IO
TPEIMHOCTOMKOCTH U 10 AedopMalUM.

Leb: U3y4nTh YCIOBHE TPEIIUHOCTOMKOCTH, IIUPUHY PACKPBITUS TPELIUH,
poruObl, pacueTHBIE U CIIydalHbIe SKCLIECHTPUCUTETHI, 1B PACUETHBIX CIydas
BHELIEHTPEHHOT'O C)KaTHsl, pacUeTHbIE POPMYJIbI U YCIOBHUSI, OIPEAEIISIIOIINE
pacyeTHBIE CIy4an, AITOPUTM pacueTa POYHOCTH U apMUPOBAHUS CKATBIX dJIe-
MEHTOB ISl CITy4aeB OOJIBIINX U MaJIbIX KCIIEHTPUCUTETOB. J[aTh oHsATHE
pacuera 1o aepopManusaM, pacueTa IpOYHOCTH CHKATBIX JIEMEHTOB CO CIIy4YallHbIM
JKCLICHTPUCUTETOM.

3HaTh: yCIIOBHE TPEIMIMHOCTOMKOCTH, IIUPUHY PACKPBITUS TPELUH, IPOTHOBI,
pacyeTHbIE U CITy4YailHble SKCIIEHTPUCHUTETHI, JIBa PACUETHBIX CIIydast
BHELICHTPEHHOTO CKaTHsl, pacyeTHbIE (POPMYJIBI U YCIOBUS, ONPEAEIISIONINE
pacyeTHbIE CIIy4yau, AITOPUTM pacyeTa MPOYHOCTU U apMHUPOBAHUSA CKATHIX Jie-
MEHTOB JJIs CITy4aeB OOJBIINX U MaJbIX SKCIEHTPUCUTETOB.

YMeThb: BBITIONHATH pacyueT 1o AedopMaIisM, BHIYUCICHUE KPUBU3HBI, pacyeT
IPOYHOCTHU CHKATHIX JIEMEHTOB CO CIIyYaWHBIM SKCUEHTPUCUTETOM

Komnerennusi: [IK-3  CriocoOHOCTH MPOBOAUTH pacye€THOE 0OOCHOBAHUE U
KOHCTPYUPOBAHUE CTPOUTEIIbHBIX KOHCTPYKIMN 30aHUU U COOPYKEHUN
MIPOMBITIVICHHOTO U TPAKJAHCKOTO Ha3HAUYCHHUS.

AKTYaJIbHOCTH T€MbI: [TOCBAIIEHA U3YYEHHUIO pacueTa u3rudaeMbIx
KeJ1e300€TOHHBIX AJIEMEHTOB MO TPEIIMHOCTOMKOCTH U MO AehOopMaIisiM.

Teopernyeckasi yacTb: YciaoBue TperiuHoCTOUKOCTU. [IIuprHa packpbiTus
TpemmH. Pacuér no nedpopmanusam. O6uue ceeaenus. [lporuodsl. Beruncienue
KpuBH3HBI. OO1IME NOHATHS. PacueTHbIe U CllydailHble SKCLIEHTPUCHUTETHI.
KOHCTpYKTUBHBIE pelIeHNs 3JIEMEHTOB. PacueT MpoYHOCTH CHKATBIX 3JIEMEHTOB CO
CIIy4ailHbIM 3KCLIEHTPUCHUTETOM. J[Ba pacUeTHBIX CiIy4yasi BHELIEHTPEHHOT'O CHKATHS.
PacueTHble pOpMYJIIBI U YCTIOBHS, ONPEIEISIONINE PACUETHBIE CIIyYan. Y YeT
JIOTIOJIHUTEIBHOTO TPOruda U ATUTENBHO IEHCTBYIOIEH YaCTH Harpy3KH.
ANTropuTM pacuera NpOYHOCTH U apMUPOBAHUS CHKATBIX 3JIEMEHTOB JUISI CIIy4aeB
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OOJIBIIIMX U MaJIbIX SKCIEHTPUCUTETOB. CKAThIE JIIEMEHTHI C KOCBEHHOU U
HECYIIEU apMaTypou.

Bonpocs a51s1 codecenoBanmsi:

1. YcioBue TpemmuHOCTOUKOCTH.

2. lIupuHa pacKpbITUS TPEILIHH.

3. Pacuét no nedpopmarusam. OO1Ire cBeACHUS.

4. IIporuOsl. Beruncnenue kpuBu3Hbl. OOIIME TOHATHS.

5. PacuetHpie W ciay4alHbIE SKCHEHTPUCHUTETHI. KOHCTPYKTHBHBIE PEUICHUSA
3IEeMEHTOB. Pacyer mpPOYHOCTM  CXKATBIX  BJIEMEHTOB  CO  CIy4aWHbBIM
AKCUECHTPUCUTETOM. /[Ba paCUETHBIX CIIy4dasi BHELICHTPEHHOTO CHKATHS.

6. PacueTHbpie (HOpMyIBI W YCIIOBHS, ONPEACISIONINE PACUCTHBIC CIIydaW. YUeT
JOTIOTHUTEHHOTO MPOTHOA U JJTUTETHHO NEHCTBYIOIIEH YaCTH HATPY3KH.

7. Anroputm pacyera MpOYHOCTH U apMUPOBAHUS CHKAThIX JIEMEHTOB IS CJIy4acB
OOJIBIIIMX M MaJIbIX SKCIIEHTPHUCUTETOB.

8. CxaTtble 2JIEMEHTHI C KOCBEHHOM M HECYIIIEH apMaTypoH.

Cnncok peKkoMeHayeMoH JUTepaTypbl:

1. XKenezob6eToHHbIE U KaMEHHbIE KOHCTpYKIMH : yueOnuk / O.I'. Kymrsxk,

3.P. I'anaytaunos, O.P. ITaxmypun, B.C. CamconoB ; noa pea. O.I'. Kymmsika. -
N3n. 2-e, nomn. u nepepad. - M. : UznarensctBo ACB, 2014. - 672 c. : un., cxem.
,Ta071. - bubmumorp.: ¢. 660-661. - ISBN 978-5-4323-0039-3; To e [DneKTpOHHBIN
pecypc]. - URL://biblioclub.ru/index.php?page=book&id=312373

2. Manapuxos, A. I1. IIpumepsr pacdeTa xere300€TOHHBIX KOHCTPYKIUH : [y4eO.
nocobue] / A.Il. Manapukos, Y. 2. - 2-e u3n., nepepad. u gom. - M. : Texuznar,
2011. - 233 c. : wu. - [pw.: ¢. 179-227. - bubmorp.: c. 231. - ISBN 5-274-01013-
X.

IpakTuyeckoe 3ansaTue Ne 5
Tema 9. KameHHble W apMOKaAMeHHbIe KOHCTPYKIMH. DU3HKO-
MeXaHM4YeCKHe CBOMCTBA KJIAI0K.

Heab: n3yunth GU3NKO-MEXaHHMUYECKHUE CBOMCTBA KJIaJIOK, MApKH KaMHEH 1
pPacTBOPOB, pabOTy KaMEHHOM KJIAJIKU Ha PA3JIMYHBIX CTAIUSIX 3arPyKEHUs,
XapakTep TPenmHo00pa30BaHsl, HOPMATUBHBIE U PACUETHBIC COMTPOTUBIICHUS
Ki1aaku. HayduThcst BBIIOTHATH PACYET U KOHCTPYUPOBAHUE KAMEHHBIX U
apMOKAMEHHBIX 3JIEMEHTOB.

3HaTh: PU3MKO-MEXaHMYECKUE CBOMCTBA KIIAJ0K, MapKU KaMHE U pacTBOPOB,
paboTy KaMEHHOM KJIaJK1 Ha Pa3JInYHBIX CTAUSIX 3arpyKEHUs, XapaKTep

TpCHH/IHOO6paBOBaHI/I$I, HOPMATHUBHBIC U PACUYCTHBIC COIMPOTUBJICHUS KIIAAKH.

YMeTh: BBITOIHATH PACYET U KOHCTPYKTUPOBAHUE KAMEHHBIX U APMOKAMEHHBIX
DJIIEMEHTOB.
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Komnerennusi: [IK-3 CniocoOHOCTh MPOBOAUTH pacue€THOE 0OOCHOBAHHE U
KOHCTPYHPOBAHUE CTPOUTEITHHBIX KOHCTPYKITUH 3aHUN U COOPYKSHUI
MIPOMBIIIIJICHHOTO ¥ TPKJAHCKOTO Ha3HAYCHHUSI.

AKTyaJIbHOCTb TEMBbI: ITOCBAIICHA N3YUCHHUIO KAMCHHBIX H apMOKAMCHHBIX
KOHCTpYKHHﬁ, (1)I/I3I/IKO- MEXaHMYECKHUX CBOMCTB KJIaJOK.

Teopernueckast yactb: O0mMe cBenenus. DU3NKO-MeXaHUUYECKUE CBOMCTBA
KJIaJIOK, PaCY€T ¥ KOHCTPYKTUPOBAHUE KAMEHHBIX U APMOKAMEHHBIX JIEMEHTOB.
Mapku kamMHER U pacTBOPOB. ApmaTypa Il apMOKAMEHHBIX KOHCTPYKIIUMN.
PaboTta kaMeHHO KJIaJK1 Ha PA3UYHbBIX CTAAMIX 3arpyKeHHs. XapakTep
TpemuHooOpa3oBanus. HopmaTHBHBIEC U pacUeTHBIE COMTPOTUBICHUS KIIIKU.
[TpounocTs npu MecTHOM cxxatuu. Jepopmanms kinagku npu cxatud. Moaynu
nedopManuu. Ypyras XapakTepUCTUKA KIIAIKH.

Bonpocs 15151 codeceoBanmsi:

1. O6mue cBeaeHus.

2. @uU3MKO-MEXaHWYECKHE CBOMCTBA KIAN0K, pacCUy€éT M KOHCTPYHPOBAHUE
KAMEHHBIX 1 ApPMOKAMEHHBIX 3JIEMEHTOB.

3. Mapku KamMHelN U pacTBOPOB.

4. Apmatypa 1 apMOKaMEHHBIX KOHCTPYKIIHAM.

5. PaboTa kaMEHHOM KJIaJK1 Ha PA3JIUYHbIX CTAUAX 3arpyKEHUS.
6. Xapaxkrep TpeImmrHOOOpa30BaHUsI.

7. HopmaTuBHBIE 1 pacUeTHbIE COMPOTUBIEHUS KIIAIKH.

8. [Ipo4HOCTh IPY MECTHOM CHKATHH.

9. Nedbopmanust KJIaaKy MPpHU CKATUH.

10. Monynu nedopmaruu. Yrpyrasi XapaKTepUCTUKA KIIaIKH.

Cnucok pekoMeH/1yeMoii JTUTepaTyphbl:

1. ManaeBa, M.M. KameHHBIC 1 apMOKaMEHHBIC KOHCTPYKIIUH : Y4eOHOE TTocodue
/ M.M. Manaega, FO.B. Huxonenko. - M. : Poccuiickuii yHUBEpCUTET JPYKOBI
HapooB, 2013. - 193 c. - ISBN 978-5-209-04323-2.

2. KenezobeToHHbIEC U KaMEHHBIE KOHCTPYKIUH : yueOHuk / O.I'. Kymmsik,

3.P. I'amaytaunos, O.P. [Taxmypun, B.C. Camconos ; nox pea. O.I'. Kymmska. -
N3n. 2-e, nomn. u nepepad. - M. : UznarensctBo ACB, 2014. - 672 c. : un., cxem.
,T1a0J1. - bubmuorp.: ¢. 660-661. - ISBN 978-5-4323-0039-3; To e [D1eKTpOHHBIM
pecypc]. - URL://biblioclub.ru/index.php?page=book&id=312373 (13.10.2016).

IIpakTnuyeckoe 3ansaTue Ne 6
Tema 10. KoncTrpykTuBHBIe cxXembl 3aaHuii. IlpuHomnel pacuéra
KOHCTPYKIHUI  MHOIO3TAXKHBIX M  OJHOITAKHBIX NPOMBIULUICHHBIX |
TPAKIAAHCKUX 3MAHUM.

Heanb: n3yants TpeOOBaHUS, IPEIBIBISIEMbIE K COOPHOMY KeTIe300€TOHY IS
CTPOUTEILCTBA 3/TaHNN, KOHCTPYKTHUBHBIE CXEMBI 3JJaHUH, OOIITNE MPUHIIUITHI UX
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KOMITOHOBKH U3 COOPHOTO ¥ MOHOJIUTHOTO KeJIe300€TOHA, IMPUHIIUATIBI pacuéra
KOHCTPYKIMI. HayunThCcs pa3nuyarh CBA3EBYIO, PAMHO-CBSI3€BYIO U PAMHYIO
CUCTEMBI KapKacOB IPa)KAaHCKUX U IMPOU3BOJACTBEHHBIX 3/IaHUIA.

3HaTh: TpeOOBAHUS, IPEABIABISIEMBbIE K COOPHOMY KE1€300€TOHY 115
CTPOUTENBCTBA 3[JaHUM, KOHCTPYKTUBHBIE CXEMBI 3/IJaHU, 00IIME MPUHIUIIBI UX
KOMIIOHOBKH U3 COOPHOTO U MOHOJIMTHOTI'O JK€JI€300€TOHA, IPUHIIMIIBI pacyéTa
KOHCTPYKIIUH.

YMern: paznuyaTh CBSI3€BYIO, PAMHO-CBSI3€BYIO M PAMHYIO CUCTEMbI KAPKACOB
rpakIaHCKUX Y MPOU3BOJICTBEHHBIX 3/JaHUU.

Komnerennusi: [IK-3  CniocoOHOCTh MPOBOANTH pacye€THOE 0OOCHOBAHHE U
KOHCTPYUPOBAHUE CTPOUTEIIbHBIX KOHCTPYKIMU 30aHUN U COOPYKEHUN
IIPOMBILIJIEHHOTO ¥ TPa)AaHCKOT'O0 HAa3HAYECHUS.

AKTyaJIbHOCTb TEMBbI: ITOCBAIICHA M3YUCHHUIO KOHCTPYKTUBHEBIX CXEM SﬂaHHﬁ,
IIPUHOUIIOB pacqéTa KOHCTpYKI_[I/Iﬁ MHOTI'O9TAa>XKHBIX 1 OJHO3TAaXXHBIX
IIPOMBINIJIICHHBIX U I'PAXKIAHCKHUX BHaHHﬁ.

Teopernueckasi yacTb: TpeOoBaHUs, IPEABIBISIEMbIE K COOPHOMY
XKeNe300€TOHY 171l CTPOUTENBCTBA 31aHui. KOHCTPYKTUBHBIE CXEMBI 3/ITaHUN.
CBsi3eBast, paMHO-CBSI3€Basi U paMHAsi CUCTEMBI KapKaCOB IPaKIAHCKHUX U
IIPOU3BOICTBEHHBIX 3/JaHUN U 00IIME TPUHIIUIBI X KOMIOHOBKHU U3 COOPHOIO U
MOHOJIUTHOT O keJie300eToHa. [IpuHIuIbI pacuéTa KOHCTPYKIIHA.

Bonpocs a5 cobeceroBanmsi:

1. TpeGoBanusi, mpeabABIIEMbIe K COOPHOMY KeJIe300€TOHY JUIsl CTPOUTEIHCTBA
3IaHUH.

2. KOHCTpYKTHUBHBIE CXEMBbI 3JJaHUI.

3. CBsizeBasd, paMHO-CBSI3€Basi U paMHasi CHCTEMBbI KAapKacOB TPaXJAHCKUX U
MIPOU3BOJICTBEHHBIX 3/IaHUNA W OOIIME MPUHIMIIBI KX KOMIIOHOBKH M3 COOPHOTO U
MOHOJIUTHOTO JKeJIe300€TOHA.

4. ITpuHuums! pacy€éTa KOHCTPYKLIHAMN.

Cnucoxk peKkoMeHayeMoH JUTepaTypbl:

1. XKenezobeToHHbIE U KaMEHHbIE KOHCTpYKLMH : yueOHuk / O.I". Kymrsxk,

3.P. 'amaytaunos, O.P. [Taxmypun, B.C. Camconos ; nox pea. O.I'. Kymmsika. -
N3n. 2-e, nom. u nepepad. - M. : UznarensctBo ACB, 2014. - 672 c. : ui., cxem.
,Tab11. - bubmumorp.: ¢. 660-661. - ISBN 978-5-4323-0039-3; To e [ D1eKTpOHHBIH
pecypc]. - URL://biblioclub.ru/index.php?page=book&id=312373

2. Mangapuxos, A. I1. IIpumeps! pacdeTa xee300€TOHHBIX KOHCTPYKIIUH : [yueO.
nocooue] / A.Il. Mannpukos, Y. 2. - 2-e u3x., nepepad. u gon. - M. : Texuznar,
2011. - 233 c. : mu. - [pwin.: ¢. 179-227. - bubmumorp.: c. 231. - ISBN 5-274-01013-
X.
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IIpakTnyeckoe 3ansaTue Ne7
Tema 11. /Kesne300eTOHHbIe KOHCTPYKIIUU MHOT03TAKHBIX MPOMBIIIEHHBIX U
TPAKIAAHCKUX 3MAHUM.

Henab: n3yunTh MI0CKUE OANOUYHBIE IEPEKPHITUS U3 COOPHBIX JKEI€300€TOHHBIX
3JIEMEHTOB, KOHCTPYKIIMIO IyCTOTHBIX U pEOPUCTBIX IUIUT, peOpUCTHIE
MOHOJIMTHBIE MEPEKPBITUS C OATIOUHBIMU IIUTAMH, PEOPUCTHIE MOHOJIUTHBIE
NEPEKPBITHS C TUTUTaMHU, OTIEPTHIMU IO KOHTYPY, COOpHBIE 6€30aI0uHbIe
NEPEKPBITHSI, MOHOJIUTHBIE Oe30amounbie epekpbITHs. HaydnTbes BHIMOTHATH
KOMIIOHOBKY KOHCTPYKTHUBHOM CXEMBI IEPEKPBITHUS, PACUET ApPMUPOBAHUS
MYCTOTHBIX U PEOPUCTHIX ILITUT.

3HaTh: mIocKue 0ajJ0YHbIe TEPEKPHITUS U3 COOPHBIX JKENE300€TOHHBIX
3JIEMEHTOB, KOHCTPYKIIMIO yCTOTHBIX U pEOPUCTHIX IUIUT, peOpUCThIE
MOHOJIMTHBIE MEPEKPBITUS C OATIOUYHBIMU TUIUTAMHU, pEOPUCTHIE MOHOJIUTHBIE
NEPEKPBITHS C TUTUTAMHU, ONIEPTHIMU IO KOHTYPY, COOpHBIE O€30a10UHbIE
NEPEKPBITHSI, MOHOJIUTHBIE 0€30a710YHbIE IEPEKPBITHSL.

YMeThb: BBIIOTHATh KOMIIOHOBKY KOHCTPYKTUBHOW CXEMBI ITEPEKPHITHS, PACUET
apMHUPOBAHUS ITYCTOTHBIX U PEOPUCTHIX TUIUT

Komnerennusi: [IK-3 CniocoOHOCTH MPOBOANTH pacuyeTHOE 0OOCHOBAHHE U
KOHCTPYMPOBAHHUE CTPOUTEIBHBIX KOHCTPYKIIMH 3TaHUN U COOPYKEHUIN
IIPOMBIIIJIEHHOTO U TPaXJaHCKOTO Ha3HAUYCHMUS.

AKTYaJIbHOCTH T€MbI: [TOCBAILECHA U3YUYEHUIO KEJI€300€TOHHBIX KOHCTPYKIUN
MHOTI'03TaKHBIX ITPOMBIIUICHHBIX U TPAKIAHCKUX 31aHUMN.

Teoperuueckas yacth: [110ckue 6amodHbIe TEPEKPHITUS U3 COOPHBIX
KeIe300€TOHHBIX J1eMEHTOB. KOMIIOHOBKA KOHCTPYKTHUBHOM CXEMBI IEPEKPHITHS.
KoHcTpykiust myCTOTHBIX U peOpUCTHIX TUIUT. PacdeT apMupoBaHus MyCTOTHBIX U
peOpUCThIX MIUT. PeOprcThie MOHOTUTHBIC IEPEKPHITHS C 0ATTOYHBIMU TUIUTAMH.
PeGpucTbie MOHOJIUTHBIE IEPEKPHITHS C TUIUTAMH, ONIEPTHIMU TIO KOHTYDY.
COopnbie O6e30an0uHbIe TTepeKpbITHI. MOHOIUTHBIE 0€30a7I0UHbIC TEPEKPHITHUS.

Bonpocsl 15151 codeceroBanmsi:

. ITnockue GamouHble MEPEKPHITUS U3 COOPHBIX KEIE300€TOHHBIX DJIEMEHTOB.
. KoMIoHOBKa KOHCTPYKTUBHOW CXEMBI ITEPEKPBITHS.

. KoHCTpyKITHS ITyCTOTHBIX M pEOPHUCTHIX TLIHUT.

. Pacuer apmMupoBaHUs MyCTOTHBIX U PEOPHUCTHIX TUIUT.

. PeOpucTbhie MOHOJIUTHBIE IEPEKPHITHS C OATTOYHBIMH TLTUTAMHU.

. PeOpucTbie MOHOJIUTHBIE TIEPEKPHITUS C TUTUTAMH, ONIEPTHIMU 110 KOHTYPY.

. Coopnbie 6e30a109HBIC TIEPEKPHITHSI.

. MoHommTHBIE 0€30aT09HbIE IEPEKPHITHS.

OO N kW
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Cnncok peKkoMeHJayeMoH JTUTepaTyphbl:

1. XKene3obeToHHBIC U KAMEHHBIE KOHCTPYKIMH : yueOoHuk / O.I". Kymmsik,

3.P. I'amaytaunos, O.P. [Taxmypun, B.C. CamconoB ; nox pea. O.I'. Kymmsika. -
N3n. 2-e, nom. u nepepad. - M. : UznarensctBo ACB, 2014. - 672 c. : ui., cxem.
,1a01. - bubmmorp.: c. 660-661. - ISBN 978-5-4323-0039-3; To ke [DneKTpOHHBIN
pecypc]. - URL://biblioclub.ru/index.php?page=book&id=312373

2. Mannpukos, A. I1. IIpumepsl pacuera xene300€TOHHBIX KOHCTPYKIIHUH : [yueO.
nocooue] / A.Il. Mannpukos, Y. 2. - 2-e u3x., nepepad. u gon. - M. : Texuznar,
2011. - 233 c. : un. - [Ipun.: c. 179-227. - bubnuorp.: c. 231. - ISBN 5-274-01013-
X.

IIpakTnyeckoe 3anaTue Ne8
Tema 12. KoncTpykTHBHBIE cXeMbl 31aHuil. [IpuHOMnbI pacuéra
KOHCTPYKIHI MHOI0ITAKHBIX U O{HOITAKHBIX NPOMBILJIEHHBIX H
TPAKTAHCKHUX 3TAHUH.

Heanb: n3yunth oOecrieueHre NpoCTPaHCTBEHHOM KECTKOCTH KapKacHOTO 3/1aHMs,
BEPTUKAJIbHBIC U TOPU3OHTAIIbHBIE CBSA3H, OAJKU MOKPBHITHI, (PepMBbI, apKH,
KOJIOHHBI, KOHCTPYKIIHIO COOPHBIX pUTesiel OaouHbIX epekpbiTuil. HayunTtbes
pasnuyaTh MONepeYHbIe paMbl 31aHUS, MPOJAOJIbHBIE PAMBI.

3HaTh: oOecrieueHne MPOCTPAHCTBEHHOM KECTKOCTU KapKACHOIO 3/1aHHUS,
BEPTUKAJIbHBIE U TOPU3OHTAIIBHBIE CBA3H, OAJKU MOKPBITHI, (PepMBbl, apKH,
KOJIOHHBI, KOHCTPYKIIMIO COOPHBIX pUTeiel OATIOUHBIX MEPEKPBITUM.

YMmerh: Ppas3andaTh MOINCPCUYHLIC paMbl 3AaHUsA, IPOJOJIbHBIC paMBI.

Komnerenmusi: [IK-3  CriocoOHOCTH MPOBOAUTH pacye€THOE 0OOCHOBAHUE U
KOHCTPYUPOBAHUE CTPOUTEIIbHBIX KOHCTPYKIMU 30aHUN U COOPYKEHUN
MIPOMBITIVICHHOTO U TPAXKIAHCKOTO HAa3HAUCHUS.

AKTYaJIbHOCTh T€MbI: ITOCBAIICHA U3YYEHUIO OCHOBHBIX KOHCTPYKTUBHBIX
AJIEMEHTHI OJTHOATAKHBIX 3/TaHUM.

Teopernueckas yactb: [lonepeunsie pamsl 31a0us. [IpogoabHbIE pamBl.
ObecnieueHre MPOCTPAHCTBEHHOM dKECTKOCTU KAPKACHOTO 3/1aHusl. BepTukanbHbie
Y TOPU3OHTANIbHBIE CBS3U. banku nokpeithil. ®epmbl. Apku. KogoHHBI.
KoHcTpykiust cOOpHBIX pUreneil 0alouHbIX NepEeKPhITUH.

Bonpocs aj1s1 codeceoBanmsi:

1. ITonepeunble paMbl 3/1aHHUS.

2. IlpogonbHBIE paMBbl.

3. OGecnieyeHne MPOCTPAHCTBEHHOM KECTKOCTH KapKacHOTO 37aHUS.
4. BepTUKaIbHbIE U TOPU3OHTAIBHBIE CBSI3H.

5. banku nokpeituii. ®epmbl. Apku. KonoHHbI
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6. Konctpykiust cOOpHbIX puresneii 0aJouHbIX MePEeKPHITUH.

Cnmcok pekoMeH/1yeMoii JIUTepaTyphbl:

1. XKenezobeToHHbIE 1 KaMEHHbIE KOHCTpYKIMH : yueOnuk / O.I'. Kymrsxk,

3.P. I'amaytaunos, O.P. [Taxmypun, B.C. CamconoB ; nox pea. O.I'. Kymmsika. -
N3n. 2-e, nom. u nepepad. - M. : UznarensctBo ACB, 2014. - 672 c. : ui., cxem.
,1a01. - bubmmorp.: c. 660-661. - ISBN 978-5-4323-0039-3; To ke [DneKTpOHHBIN
pecypc]. - URL://biblioclub.ru/index.php?page=book&id=312373

2. Manpapuxos, A. I1. IIpumeps pacdeTa xene300eTOHHBIX KOHCTPYKIIUH : [y4eO.
nocooue] / A.Il. Manngpukos, Y. 2. - 2-e u3x., nepepad. u gon. - M. : Texuznar,
2011. - 233 c. : un. - [Ipun.: ¢. 179-227. - bubnuorp.: c. 231. - ISBN 5-274-01013-
X.
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MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3BOBAHWS POCCUMCKON ®EJEPALINA
OEJNEPAJIBHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE
BBICIHIET'O OBPA30OBAHIA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

[Taruropckuit uactuTyT (prunman) CKOYV B r. [Iaturopcke

METOJIMUYECKUE YKA3AHUSI
10 OPTAHU3ALIMU Y ITIPOBEJIEHUIO CAMOCTOSTEJILHOU PABOTBI
10 JUCLUTUIMHE
«KEJIE30BETOHHBIE U KAMEHHBIE KOHCTPYKIIAW»

[Taturopck, 2024
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1 BBenenue

MeToaudeckre ~ ykazaHWs s CTYJEHTOB 1O  OpraHHU3aIHH
CaMOCTOSITENILHOW paboOThl TO JUCHUIUIMHE «JKene300eTOHHbIE W KaMEHHBIC
KOHCTPYKIIUW MPEIHA3HAUCHBI ISl CTYICHTOB OYHO-3a09HON (POPMBI OOYICHHSI.

Opranu3zaiys caMOCTOSITEIPHON PaOOTHl CTYJEHTOB BBICTYIAeT OJAHHUM W3
KITIOYEBBIX BOIIPOCOB B COBPEMEHHOM 0O0pa3oBaTEIBbHOM IpoIecce. ITO CBSI3aHO
HE TOJNBKO C JOJEeH YBEIMYCHHUS CaMOCTOSATEIBHOW pabOThl TMPH OCBOCHUH
y4eOHBIX JHUCIMIUIMH, HO, TPEXKIEC BCETO, C COBPEMEHHBIM TTOHUMaHUEM
oOpa30BaHUs KaK BBICTPAWBAHUSI )KU3HEHHOUW CTPATETUH JTMYHOCTH, BKIIFOUCHUEM B
«00pa3oBaHUE JJIUHOIO B KU3HBY.

B coBpeMeHHBIX YCIOBHUSX MPH OpraHU3anuy paboThl CTYIEHTOB OOJbIIEe
3HAYCHUHU MTPUOOPETACT BHEAYIUTOPHAS CAMOCTOSTEIbHAs paboTa.

ITon camocTosITENBHON pPabOTONM CTYAEHTOB CETOAHS TMOHMMAETCA BHUJT
y4eOHO-TIO3HABATEIFHON  JICATEIBHOCTH 1O OCBOCHHIO MPOGeCcCHOHATbHON
o0pa3oBaTeIbHON MPOrpaMMBbl, OCYIIECTBISIEMON B OIpPEACIIEHHON cHCTeMe, TIPU
NapTHEPCKOM y4YacCTUU MPENoaaBaTelisl B €€ TUIAHUPOBAHUU U OLICHKE JTOCTHXKCHHUS
KOHKPETHOT'O Pe3yJIbTara.

CamocrosiTennbHasi ~ paboTa  CTYJAEHTOB  CIOCOOCTBYET  Pa3BUTHIO
CaMOCTOATENLHOCTH, OTBETCTBEHHOCTHM U OPraHU30BaHHOCTH, TBOPYECKOTO
MO/IX0/1a K pelIeHuto MpobiieM yueOHOTo U NpodhecCUOHATFHOTO YPOBHSI.

OCHOBHBIMM ~ TIPU3HAKAMH  CaMOCTOSITEILHOM  pabOThl  00YyYarOIIMXCS
MPUHATO CUYNUTATH:

- HAJIW4YUE TO03HABATEILHON WM TPAKTHYECKOW 3a7add, MPoOJIEMHOTO
BOIIPOCA WJIH 3a7]a49 U 0COO0TO BpEMEHHU Ha UX BBITTOTHCHHE, PEIICHUE;

- MPOSIBJICHUE YMCTBCHHOTO HAMPSOKEHUS 00YUAIONIUXCS AJIS MPABUIILHOTO U
HAWJTY4IIETO BHITIOJHEHUS TOTO UM HHOTO JIEHCTBHS,

- TMPOSIBJICHWE CO3HATEIBHOCTH, CaMOCTOSTEIBHOCTH M  aKTUBHOCTH
0Oy4JaronIMXcs B MPOIECCE PEIICHUS MOCTAaBICHHBIX 33]1a4;

- HaAJIMYUE Pe3yJIbTaTOB pPabOThl, KOTOPHIE OTPAXKAIOT CBOE IMOHUMAaHUE
pOOJIEMBI;

- BJIaJICHUE HABBIKAMH CAMOCTOSITEIbHONU PabOTHI.

CamocrosiTenbHasi pabota paccmaTpuBaeTcsl Kak (Gopma OOydeHUs M BHI
y4eOHOTO Tpyna, OCYIIECTBISAEMbI 0€3 HEMOCPEICTBEHHOT0 BMeEIIATeIhCTBA
MPEToIaBaTelis U KaK CPEICTBO BOBJICUYCHHS OOYYAIOIIMXCS B CAMOCTOSTEIBHYIO
MO3HABATEIILHYIO JCATEIBHOCTh, CPEACTBO (OPMHUPOBAHUS Yy HHX METOJOB €&
OpTraHU3aIlNH.

KonmudyecTBO 4YacoB Ha CaMOCTOSITCIIBHYIO paboOTy MO MporpaMme
npeaycMoTpeHo — 166 vacos.

2 O0mas xapakTepuCTUKA CAMOCTOSATEILHON padoThI CTyIeHTA NIPH
U3yYeHUN JUCHUILIUHBI «7Kes1e300eTOHHbIE 1 KAMEHHbIe KOHCTPYKIMID)

CamocrosiTenbHast paboTa CTyICHTOB IO aucHUILIMHE «YKene300eToOHHbIE U
KaMEHHBIE KOHCTPYKIIMW» MPEAYCMATPUBAECT CIEAYIOIINE BUIBL: CAMOCTOSTEIIBHOE

20



M3YYEHHE JUTEpaTypbl; MOATOTOBKA K MPAKTUYECKOMY 3aHSTHIO; IMOArOTOBKA
pacyeTHO-rpauueckoil paboThl, MOJrOTOBKA KypCOBOTO ITPOEKTA.

Ienu camocmoamenvHnoit pabomot:

- OBJIa/ICHHE HOBBIMU 3HAHUSIMH, a TAKKE METOJIAMU UX TOJTYyUCHUS;

- pa3BUTHUE YMEHUS IPUOOPETEHUS HAYYHbIX 3HAHUW MTyTEM JIMYHOTO MMOUCKA
U riepepaboTKu HHpOpMaIINH;

- cOOp ¥ cucTeMaTu3alys 3HaHU| 10 KOHKPETHOM TeMe WU Ipolbieme

3aoauu camocmoamenvHoll padomol:

- (opMHpOBaHWE YMEHHI HCIIOJIB30BATh CIPABOYHYIO TOKYMEHTAIUIO M
CICHUAIBHYIO JIMTEpaTypy; pa3BUTHE [O3HABATENIbHBIX CHOCOOHOCTEH U
AKTUBHOCTU  CTYJEHTOB: TBOPYECKOW WMHUIMATHUBBI, CAMOCTOSITEIHLHOCTH,
OTBETCTBEHHOCTH U OPTaHW30BAHHOCTH.

- CUCTEMAaTHU3allusl M 3aKpEIUICHUE TMOJYyUYEHHBIX TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX YMEHHM CTYACHTOB; YIIIyOJICHHE U DPACIIUPEHUE TEOPETUUYECKUX

3HAHUU;
- (opMupoBaHHE CaMOCTOSTEIBHOCTH MBIIIJICHUS, CIOCOOHOCTEH K

CaMOpPa3BUTHUIO, CAMOCOBCPIIICHCTBOBAHHUIO K CaMOpCaIn3alluu
- pa3BUTHUC UCCICAOBATCIILCKUX YMGHHﬁ.

3 Ilnan-rpa¥K BHINOJHEHUS CAMOCTOATEIbHOH PadoThI

Urorossiit CpenctBa u O06peM yacoB

Kon
peanusy-
eMoi
KOMIIETEH-
1147071

NPOAYKT TEXHOJIOTHHI KonTaktH
Bup nestenbHOCTH | caMOCTOSATEINb OLICHKH as pabora
CTYJIEHTOB HOH paboThI CPC c Bcero
npernonan
aTenem

6 cemecTp

[K-3 82,8 9,2 92
(UO-111K-
3
N-211K-3;
WJ-3T1K-3; | BeimonHenue Kypcogoii
NJI-4T1K-3; | KypcoBOro MpoeKTa MPOEKT
NI-5TIK-3;
NJI-6I1K-3;
NJ-7T1K-3;
NJI-8 T1K-3)

CoOecenoBanue

Hroro 3a 6cemectp 82,8 9,2 92

7 cemecTp

I1K-3 - 7’4 B
(U-1T1K-
3;
WJI1-211K-3;
NJI-311K-3; CaMOCTOSTENILHOE

V]-4IIK-3; J?;);:;I;f;pm 110 TEME
WJI-STIK-3; | 905

WJT-611K-3;
WJI-7T1K-3;
UJ-8 IIK-
3)

Koncnext CoOecenoBanue
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HUroro 3a 7 cemecTp 66,6 7,4 74

Hroro 149,4 16,6 166

4 KoHTpOJIbHbIE TOYKH U BUAbI OTYETHOCTH 10 HUM
PeiiTuHroBas onieHka 3HaHUM CTYJEHTA HE TPEYCMOTPEHA..
5 MeToauyeckne yKa3aHHUs M0 H3Yy4YEeHHUIO TEOPETHYECKOT0 MaTepuaJsia

IIpexxne Bcero, HEOOXOIMMO ONPEAENINUTh BMJI W3/aHUSA (MOHOM3JAHUE,
COOPHMK, YacTb MHOTOTOMHOTO WM  BBIIYCK CEPUIHOIO  W3/aHUsA).
VYcraHaBnuBaeTcsa, KakoMy BOIIPOCY, T€M€ WM OOJacTHM HAayKHU IOCBALIEHO
npousBeneHue. OOpalaeTcss BHUMAHUE HA CTPYKTYpY H3JaHUs, BBIABISAETCS
INPUHIUIBI TPYIIIIMPOBKUA MaTepuaa.

AHanu3 (QopMbl H3JIOKEHUS Marepuaiga IOMOTraeT MpH ONpeleTIeHUN
YUTATENbCKOTO aapeca. C 3TOM LEIbI0 U3YYaeTcs, HACKOJIBKO IMOJIHO, JOCTYIHO U
HAIJISTHO U3JI0’KEHBI BOIPOCHI.

[Ipu ananuze oTMeyaroTCa OCOOEHHOCTH MOJUTPA(PUUECKOr0 UCIIOTHEHUS U
pPEAAKIMOHHO-U3AATENIbCKOr0 O(OPMIIEHHS, B YACTHOCTH HAJIMYME HIIEMEHTOB
Hay4yHO-COpaBoyHOro amnmapara. [loMuMo Tekcra caMoro mpOU3BEACHUS
oubnuorpad  mpocMaTpuBaeT — NPEIUCIOBHE,  BCTYNHUTEIbHYIO  CTaTblo,
npumeuanusi. Eciau cBeeHuil oka3blBaeTcss HENOCTATOYHO, CIEAYET 00OpaTUThCS K
JOTIOJTHUTENBHBIM HCTOYHUKAM.

U3zyuenue Oononnumenvhvix ucmouyHuxog. TaKUMH HCTOYHMKAMHU MOTYT
OBITh pEIEH3UH, KPUTUYECKHE CTaThH, KPUTHKO-OMOTrpaduueckue, HCTOPUKO-
JAUTepaTypHble paboThl. BBISIBUTH 3THM HUCTOYHUKM MOXXHO C  IIOMOIIBIO
CIPABOYHBIX U OMOIMOTpadUUEeCKUX U3TAHHUM.

[Ipu pabore ¢ KHHUroil HEOOXOAMMO MNOA00paTh JUTEpaTypy, HAYUUTHCS
paBUJIBHO €€ 4YUTaTh, BeCTU 3anmucu. Ocoboe BHUMaHUE cleAyeT oOpaTHTh Ha
ONpEJENICHNE OCHOBHBIX MOHATUN AUCHUIUIMHBL. CTYyAEHT IOJIKEH MOJIpPOOHO
pa30upaTh NpUMEPBI, KOTOPBIE MOSICHSAIOT TaKUE ONPEIENICHUS, U YMETh CTPOUTH
aHAJIOTMYHbIE MpUMEpPbl  caMocTosTeNbHO. HyKHO  10OHMBATBCA  TOYHOIO
MPEACTABICHUS O TOM, YTO U3y4daellb. [[0J€3H0 cOCTaBIATh OMOPHBIE KOHCIEKTHI.
[Tpu n3ydeHun marepuaia Mo yueOHUKY MOJIE3HO B TETPaAU JOMOJHATh KOHCIEKT
JEKIHUHA, TaKKe CJIeAyeT OTMEYaTh BOIPOCHI, BBIACIICHHBIE CTYIEHTOM IS
KOHCYJIBTALIMU C NIPENOJIABATEIEM.

Paboma co cnpasounvimu uzoanuamu.

CrnoBapp — CIIpaBOYHOE M3JIaHUE, COJEprKAlllee YNOPSAOYECHHBIN MEpEeYEHb
S3BIKOBBIX E€IMHMI] (CJIOB, CIIOBOCOYETaHMUU, (pa3, TEPMUHOB, UMEH, 3HAKOB),
CHA0KEHHBIX OTHOCSIIIIMMUCS K HUM CIIPAaBOYHBIMU JAHHBIMH.

TepMHUHOJIOTUYECKHN CIIOBaph — CJIOBaph, COAECPXKAIMKA TEPMHUHBI KaKOM-
100 00J1aCTH 3HAHMSI WJIK TEMBI M UX ONpeeieHUs (pa3bsICHEHUS).

CrpaBOYHUK — CIIPaBOYHOE M3JaHUE, HOCALIEE MPUKIAIHOMN, MPAKTUUECKHUM
XapakTep, HUMEIOIIee CUCTEMATUYECKYI0 CTPYKTYpYy WM [IOCTPOEHHOE 0
andaButy 3ariaBuil crarei. [lo 1eneBoMy Ha3HAYEHUIO Pa3IUYAIOT: HAYYHBIH,

22




MacCOBO-TIOJIUTUYECKUH, IIPOU3BOJICTBEHHO-IIPAKTUYECKUH, yueOHBIH,
NOMYJISPHBIA U OBITOBOM CITPABOYHUKHU.

buorpadguueckuii crnpaBoyHUK (CIOBaph) — CIPABOYHUK, COJEPMHKAIIMMA
CBEJICHUS O JKU3HU U JIEATEIbHOCTH KaKUX-T100 JIHII.

bubmmorpaduueckuii crpaBouyHUK (CIOBaph) — CIPABOYHHUK, COJEpIKALTUN
Ouorpaguueckue CBEIEHUS O KAKUX-TMOO JMIAX, CHHCKA WX TPYAOB H
JUTEPATYPHI, OCBEIIAIOIICH UX KU3Hb U JIEATEIbHOCTD.

CnpaBodyHO€ mocobue — mocooue, pacCyuTaHHOE 0 opMe Ha TO, YTOOBI 11O
HEMY MOXHO OBbUIO HAaBOAUTH crpaBKU. OT CIpPaBOYHUKA OTIMYAETCS TEM, UTO
MOJKET OBITh UCTOJIB30BAHO U JJI MOCIEI0BATEIBHOTO OCBOCHUS MaTepuaia, B TO
BpeMsl KaK CIPAaBOYHUK HAIlEJICH TJaBHBIM 00pa3oM Ha BBIOOPOYHOE YTEHUE, IO
Mepe TOTO, KaK BO3HHUKAIOT T€ WJIM HHBIC BOMPOCHI W HYXKJa B CHpPaBKE, W IS
MOCIIEI0BATEIBHOTO YTEHUS HE IPUCIIOCOOIIEH.

DHUMKIIONEUs. — CIPAaBOYHOE M3JaHUE, cojeprkallee B 000OIIEHHOM BUJIE
OCHOBHBIC CBEJICHMSI TIO OJIHOM WM BCEM OTpACIsAM 3HAHUW M TPAKTUYECKOMN
NEeSATEIbHOCTH, W3JIOKEHHBIE B BHUJAE KpaTKUX CTaTei, pacHoJIOKEHHBIX B
an@aBUTHOM WJIM CHUCTEMaTHYECKOM TMopsiake. B 3aBucumoct 0T Kpyra
BKJTFOUEHHBIX CBEJICHUI pa3InyarT YHUBEPCAIBHYIO (obmyro),
CHEIUATN3UPOBAHHYIO (OTPACIEBYI0), PETHOHAIbHYIO (YHUBEPCAIbHYIO WIIU
CHEIUATN3UPOBAHHYI0) SHIIUKIIONIETUH.

OHIMKIIONEANYECKUN CI0Baph — ODHUHUKIONEAMS, Marepual B KOTOPOU
PacCIOJIOKEH B aI(paBUTHOM MOPSJIKE.

I'moccapuii — cmoBapb TEPMHUHOB.

Tezaypyc OTHOCHTCS K CIICIIUAIIBHOMY THITY CJIOBapsi HOPMAaTUBHOM JIEKCUKH
C TOYHO OTPEICIICHHBIMU CBS3SIMHU MEXTY TEPMUHAMHU.

3amaHus 11 CaMOCTOATENbHON pabOThI CTYIEHTOB

Buo camocmosamenvroii pabomsl cmyoenmos: CaMOCTOSTEIbHOE U3yUeHHUE
JUTEPATYPHI.

Hmozoswiti npodykm camocmosamenvHol pabomol: KOHCIIEKT.

Cpeocmea u mexnono2uu oyeHku: codece10BaHue.

Ilopsook opopmnenus u npedocmasneruss. 0ohOpPMIISIETCS B BUAC KOHCIIEKTA
(crarbu, yueOHMKA, MOHOTpAa(HH 1O NEAArOrMYeCKOi MpoodIeMaTrKe).

TpebGoBaHUs K BBIMOTHEHUIO.

KoHcnekT momkeH conepikaTh HMCXOJHBIC JaHHbIE WCTOYHUKA, KOHCIEKT
KOTOPOT'O COCTABJIEH.

B HEM NOJDKHBI HANTH OTPaKEHUE OCHOBHBIE NIOJIOKEHUS TEKCTA.

OO0BEM KOHCTIEKTa HE JOJIKESH MPEBBINIATH OJHY TPETh UCXOAHOTO TEKCTA.

Texct MOXeT ObITh KaK HAYUHBIH, TAK U HAYYHO-TIOMYJISIPHBIM.

Cnenaiite B BallleM KOHCIEKTE IIMPOKHUE TMOJIs, YTOOBI B HEM MOKHO OBLIO
3amucaTh HE3HAKOMBIE CJIOBA, BOSHUKAIOIINE B X0J1€ YTCHUS BOTIPOCHI.

CoburofaiiTe OCHOBHBIE TIPaBHJIa KOHCTIEKTUPOBAHMS:

1. BaumaTenpHO mpounTaliTe BeCh TEKCT WM €ro (pparmMeHT — maparpad,
TJIaBy.

2. Beinenute nHGOPMATHBHBIC IEHTPHI POYUTAHHOTO TEKCTA.
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3. Ilponymaiite rnaBHbIE OJOXKEHUS, CHOPMYITHPYUTE UX CBOUMHU CIOBaMHU
Y 3aIUIIUTE.

4. TloaTBepaute OTHAENbHBIC TMOJOXKEHUS LUTATaMU WM TMpPUMEpaMu U3
TEKCTa.

5. Wcnonb3yiiTe pa3Hble 1BETA MAPKEPOB, YTOOBI MOMUYEPKHYTH TJIaBHYIO
MBICJIb, BBIJICIUTH HarOosiee BaxkKHbIEe (PparMeHThl TEKCTA.

KoHcnekT — 310 cokpaménnas 3anuch uHdopmaiuu. B koHCniekTe, Kak U B
Te3Wcax, AOJKHBI OBITh OTPAKEHBI OCHOBHBIC TOJIOKCHHS TEKCTa, KOTOPBIC MPHU
HEOOXOMMOCTHU JOTIOHIIOTCS, apTyMEHTHUPYIOTCS, WJUTFOCTPUPYIOTCS OJTHUM WJTH
JBYMSI CAMBIMU SIPKUMH U, B TO K€ BpeMs, KPaTKIMH TIPUMEPAMHU.

KoHCIeKT MOkeT ObITh KpaTKUM WIH NOAPOOHBIM. OH MOXET COJEpKaTh
0e3 M3MEHEHMsS NPEIIOKEHHUS KOHCIEKTHPYEMOTO TEKCTa WM HCIOJIb30BaTh
npyrue, 0osee ckaTbie GOPMYITHUPOBKH.

KoHncnekTupoBanue siBiseTcss OAHUM U3 Harbosee 3()PEeKTUBHBIX CIIOCOO0B
COXpaHEHHUs] OCHOBHOTO COJIEpKaHUSl MPOUYUTAHHOTO TEKCTa, CIOCOOCTBYET
GbopMHpPOBaHUIO YMEHHMM M HAaBBIKOB MepepadOTKu Jitoboi uHbOpmauu.
KoHcriekT Heo0xoauM, 4ToObl HAKOMUTh MH(POPMALUIO JUIsl HamucaHus OoJjee
CJIOXHOM paboThl (0KIaaa, pedepara, KypcoBOH, TULIIOMHON paboThI).

Bupl KOHCIIEKTOR: TJIaHOBBIN, TEMAaTUUECKUM, TEKCTYaJIbHBIN, CBOOOHBII.

[11aHOBBIM KOHCIIEKT COCTaBIIETCS HAa OCHOBE IJIaHA CTAaThbU WJIM TUIaHA
KHUTH. Ka)K1oMy ITyHKTY TUTaHa COOTBETCTBYET OIPEACIICHHAS YaCTh KOHCITEKTA.

TemaTndecknuii KOHCIIEKT COCTAaBJISIETCS HAa OCHOBE psga HCTOYHHUKOB W
MpeACTaBIsAeT co00i MH(MOPMALIHIO IO ONpeIeIEHHON TpobiieMe.

TexcTyanbHBIN KOHCIIEKT COCTOMT B OCHOBHOM W3 IIUTAT CTaThU WJIN KHUTH.

CBOOOTHBIN KOHCITEKT BKJIIOYACT B CEOS BBIMMMCKH, ITUTATHI, TE3UCHI.

KoHcmekT mpemocTaBiseTcss B PYKONMHUCHOM BHAC Ha TMPAKTHICCKOM
3aHSITHH.

Kpumepuu oyenusanun: OnieHKa «OTIUYHO» CTaBUTCS CTYJICHTY, €CIIH OH
MOJIHO M3JIaraeT MaTepua, JaeT MPaBWILHOE OINpPECICHHE OCHOBHBIX TOHSITHIA,
oOHapy>KMBaeT MOHMMAaHHME MaTepuaia, MOXXET OOOCHOBAaTb CBOU CYXKJCHHS,
MPUMEHUTH 3HAHUS HA MPAKTUKE, TPUBECTH HEOOXOAUMbIE IPUMEPHI HE TOJIBKO U3
y4eOHHKa, HO M CaMOCTOSITEIbHO COCTaBIIGHHBIC; H3JaraeT Marepual
MOCJIEIOBATEIHHO U MPABUIILHO C TOUYKHU 3PEHUS HOPM JIMTEPATYPHOTO SI3bIKA.

Ouenka «XOpOUIO» CTaBUTCA CTYIEHTY, €ClId OH JaeT OTBET,
YIOBIIETBOPSIONMINN TeM K€ TpeOOBaHUSAM, YTO M JJII OTMETKH «OTIUYHOY», HO
JIOTTYCKAaeT OIMMOKHA, KOTOpPBIE caM ¢ HCHPABISICT, W HWMEIOTCS HEIOYETHl B
MOCJIEIOBATEIBHOCTH U SA3BIKOBOM O(DOPMIICHUH M3J1araeMoro.

OueHka «yJIOBJIETBOPUTEIBLHO» CTABUTCS, €CIM CTYAEHT OOHApYy>KHWBaeT
3HAHKME W IIOHUMAaHUE OCHOBHBIX TOJIOKCHUH JTaHHOW TEMBI, HO U3JIaracT MaTepual
HEIOJIHO U JIOMYCKAeT HETOYHOCTH B OMPENEICHUU MOHATUN UIu (HOPMYITHUPOBKE
MpaBuj; HE YMEeT JOCTaTOYHO TJIyOOKO M JO0Ka3aTelIbHO OOOCHOBAaTh CBOM
CYXKJIEHUSI ¥ TMIPUBECTH CBOW MPUMEPHI; U3JIaraeT MaTepuas HEMOCIeI0BATEIbHO U
JIOTYCKAeT OIMTUOKH B S3BIKOBOM O(DOPMIICHHH U3J1araeMoro.

OrneHka «HEYIOBJIETBOPUTEIHLHO» CTAaBUTCA CTYJCHTY, €CIIA CTYJICHT OH
HE3HAHWS OOJBINEH YacTH COOTBETCTBYIOIIETO BOIPOCA, OMYCKAET OIMUOKH B
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(bOopMyITHPOBKE OTPEETICHUN U TIPABUII, HCKAKAIONIUE UX CMBICI, OECTIOPSAI0YHO
Y HEYBEPEHHO M3J1aracT MaTepuall.

6 MeToauyeckue ykazaHus 1o BUIaM padoT, NpeaycMOTPEeHHbIX
padoueil mporpamMMmoi

Buo camocmoamenwvhoit pabomul cmyoenmos:

CooOecexoBanue nmo remMam 1-12.

Bo BpeMss mpakTH4YeCKOTro 3aHSATHS MpenojaBaTesib OINpaliuBaeT
CTYJIGHTOB MO BOMpOcaM, 3aJaHHbIM Ha JaHHOE 3aHsATHE. CTYIEHTHI JOJKHBI
3apaHee IoMa, B OMOJIMOTEKE U YMUTAJIBLHOM 3ajie TOATOTOBUTH OTBETHI HAa BCE
3aJlaHHbIE BOMPOCHI MpaKTHUecKoro 3aHsATvsA. ClieyeT BECTH CHEIHAIbHYIO
TEeTpaJb C 3aMHUCSIMH OTBETOB Ha BOMPOCHL. JKemarenpHO MPU TOATOTOBKE
OTBETa HE OTPAHWYMBATHCS MATEPHAIOM OJHOTO YYCOHHMKA, a HCIIOJIh30BaTh
Hay4JHBIC CTAThU U3 KypPHAJIOB, COOPHHKOB CTaTeH, MOHOTpadwH.

B nmpouecce opranuzanuu  pa®oThl  OOJBIIOE 3HAYEHHE UMEIOT
KOHCYJIBTAIIMM TIPETIONIaBaTelsd, B XOJE KOTOPHIX MOXXHO PEIIUTh MHOTHE
Mpo0JIeMbl U3y4aeMOro Kypca, YSICHUTD CJIOKHBIE BOIIPOCHI.

CryzneHT, OTBEHAIONIMI Ha BOMPOC MPAKTUYECKOTO 3aHATHS, JOJHKEH
JienaTh 3TO, Kak MpaBuio, He Mpuberas K MOMOIIM KaKUX-IUO0O0 3amuceil uiu
yueOHUKOB. OTBET JOJKEH ObITh HACTOJBKO TOJHBIM, HACKOJIBKO 3TO
TpeOyeTcst, YTOOBI TOCTATOYHO MOJTHO PACKPHITH IAaHHBIN BOTIPOC.

Kpumepuu ouenueanua: OueHka «OTIUYHO» CTABUTCS CTYACHTY, €CITU OH
MOJIHO M3JIaraeT Marepuai, JaeT MPaBUIbHOE OINPEJEICHHE OCHOBHBIX MOHSITHIA;
oOHapy>KMBaeT MOHMMAaHHWE MaTepuaia, MOXXET OOOCHOBAaTH CBOU CYXKJICHHS,
MPUMEHUTH 3HAHUS Ha MPAKTUKE, TIPUBECTH HEOOXOUMBIE PUMEPHI HE TOJIBKO U3
y4eOHMKa, HO UM CaMOCTOSITEJIbHO COCTaBJEHHBIE; U3JIaraeT MaTepuall
MOCJICIOBATEIHHO U MTPABUIILHO ¢ TOYKH 3PEHUS HOPM JIUTEPATYPHOTO SI3bIKA.

Ouenka «XOpOILIO» CTaBUTCS CTYACHTY, €ClId OH [laeT OTBeET,
YIOBIIETBOPSIONMINN TeM K€ TpeOOBAaHUSAM, YTO M JJII OTMETKH «OTIUYHOY», HO
JOTYCKAaeT OIMUOKHA, KOTOpPBIE caM € HCIPABISICT, W HWMEIOTCS HEIOYeTHl B
MOCJIETIOBATEILHOCTH U S3BIKOBOM O(DOPMIICHHH M3J1araeMoro.

OneHka «yJIOBJICTBOPUTEIHLHO» CTABUTCS, €CIU CTYICHT OOHApYy>KHWBaeT
3HAHHME U IOHMMaHUE OCHOBHBIX TMOJIOKEHUHN JaHHOW TEMBbI, HO U3JIaracT MaTepua
HETOJIHO U JIOMYCKAaeT HETOYHOCTH B ONPENEICHUU MOHATUN Wi (HOPMYIUPOBKE
MpaBui; HE yMEeT JOCTaTOYHO TJIyOOKO M JO0Ka3aTelIbHO OOOCHOBAaTh CBOM
CYXKJIEHUSI ¥ TMIPUBECTH CBOW MPUMEPHI; U3JIaraeT MaTepuas HEMOCIeI0BaTEIbHO U
JOTYCKAeT OMTUOKH B SI3BIKOBOM O(DOPMIICHHH U3J1araeMoro.

OneHKa «HEYJOBJIETBOPUTEIBHO» CTaBUTCS CTYJEHTY, €CIM CTYACHT OH
He3HaHWEe OOJbIIel YacTU COOTBETCTBYIOIIETO BOIPOCA, JOMYCKAeT ONIMOKH B
bopMyIUpPOBKE OMPEACICHUN U MPaBWI, UCKAKAIOIIUE UX CMBICI, OECIIOPSII0YHO
Y HEYBEPEHHO H3JIaraeT MaTepual.

JIJIsl BEIIOJTHEHUST KYPCOBOTO TPOEKTA MO JTUCHUILINHE HE00X0auMo 34. Ha
BBITIOJTHEHHE Ka)KJIOTO 3aJIaHuS.

[Ipu poBepke 3amanHwsi, OIEHUBAOTCS:
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- IOCJIEI0BATEIbHOCTh U PAlMOHAIBHOCTD BBIIIOJIHEHHUS,;

- TOYHOCTb PacU€TOB;

- IPaBIWJIBHOCTH BBIIIOJIHEHUS YEPTEXKEH.

[Tpu 3amute KII onennBarotTcs:

-aKTyaJbHOCTh Y HAy4YHAasl HOBU3HA;

-CTEIIEHb CaMOCTOSITEIbHOCTH;

- COOTBETCTBUE COJEPIKAHUS TEME UCCIIEI0BAHUS;

- IOJIHOTY JIOCTHIKEHUS LM U PELICHUS 3a7a4 padoThI;

- JJOTUYHOCTb M MOCJIEN0BATEIbHOCTh U3JI0KEHHS MaTepraa;

- KQ4€CTBO HCIIOJIb30BAHUS JTUTEPATYPHBIX UICTOYHUKOB.

CobecenoBaHue BKIIOYAET MOATOTOBKY K OTBETaM Ha BOMPOCHI 10 TEMaM
JUCUUIUIMHBI, CTYAEHTY NPEIOCTaBIsSETCS MPaBO HAa pabOTy: ¢ METOAUYECKUMU
PEKOMEHIAIUSAMU ISl CTYJEHTOB MO OpPTaHM3aIlMi CaMOCTOSITENILHON paboThl,
METOJMYECKUMH  yKa3aHUSMU [0  BBIMOJHEHUIO  MPAKTUYECKUX  pador,
METOJMYECKUMH YKa3aHUSIMHU 10 BBIIIOJIHEHUIO KYPCOBOM pabOTHI.

Kputepuu onieHuBaHus pe3ysibTaTOB CaMOCTOSTENbHON pabOThl: OTBETOB Ha
BOIIPOCHI TI0 TE€MaM JUCLUILIMHBI, TEKCTa KYpPCOBOIO IPOEKTA, IPUBEIACHBI B
®oHe OLICHOYHBIX CPEACTB MO JUCHUILIMHE «JKene300eTOHHbIE M KaMEHHBIE
KOHCTPYKLIUU.

7 MeTOIlI/I‘IeCKI/Ie YRa3aHus MO MOATOTOBKE K 9K3aMEHY

HauunaiiTe roTOBUTBCS K IK3aMEHAM 3apaHee, TOHEMHOTY, MO YacTsM,
coxpansisi crnokoiictBue. CocTraBbTe IUlaH pabOThl, pacmpeaean ooiee
KOJIMYECTBO MAaTePHUAJIa 110 JTHSIM MOATOTOBKH, 0053aTEIbHO OCTaBUB BpeMs Ha
noBropeHue. HeoOxonumo omnpenenuTs BpeMsi 3aHATUM C Yy4€TOM PUTMOB
opranu3ma. Ilepeq HauanoM TOATOTOBKM K 9JK3aMEHaM HEOOXOIUMO
MPOCMOTPETh BECh MATEPHAJT U OTJIOKUTH TOT, YTO XOpPOILIO 3HAKOM, a
HAYMHATh YYUTh HE3HAKOMBIMN, HOBBIU.

Ucnonw3ylite BpeMms, OTBEICHHOE Ha IMOATNOTOBKY, KaKk MOXHO
s dextuBHee. HOBBIN U CIIOXKHBIN MaTepuall YYUTe B TO BpeMs CYTOK, KOTJa
XOpOIIIO JyMaeTcsi, TO €CTh BBICOKAa pPaboTocrnocoOHOCTh. OOBIYHO 3TO
YTPEHHUE Yachl MIOCJIE XOPOILIEro OTIbIXA.

He cnonsiiteck 0e3 nena. 3alimure cedsi ueM-HUOY b, KOT/1a TOTOBUTECH
K 9K3aMeHy. OJTO HE OCTaBUT BaM BpPEMEHM Ha MYyCThie CcTpaxu. MO>KHO
3aHATHCSI CIOPTOM, TaHIAMM, PUCOBaHWEM WIM KyiauHapued. Bce sto —
OTJIMYHBIN CIIOCOO pacciabuThCs U MOUYYBCTBOBATH YBEPEHHOCTH B ceOe.

Cy11iecTBYIOT pa3Hble MPHEMBbI PA00THI ¢ MATEPHUAJIOM.

1. Camoe rnaBHOE NOHSATH MaTepHaJ, pa3o0parbcsi B HeM. OueHb
MOJIE3HO COCTABJISATH IJIaHBI KOHKPETHBIX TEM U JEPKaTh UX B yMe («IUIaH B
yMe»), a He 3a3yOpuBaTh BCIO TEMY TMOJHOCTHIO «OT» U «70». MOXKHO TaKxke
MPAaKTUKOBATh HAITMCAHKE BOMPOCOB B BUJIE KPATKOTO M3JIOKEHUS MaTepuaia.

2. 3ayuuBaeMmblii MaTepHayl Jyd4lle pa3OuTh Ha CMBICIOBBIC KYCKH,
CTapasiCh, 4TOOBI MX KOJWYECTBO HE MpeBHIMAN0 ceMU. CMBICIOBBIE KYCKH
MaTepuaia HeOOXOJUMO YKPYIHSITh U 0000IaTh, BhIpaXkas TIaBHYI MBICTh
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ofHOM (pa3zoi. TeKCT MOXKHO CHIBHO COKpaTHTh, MPEACTABUB €r0 B BHUJE
CXEMBI THIIA «3BE3/IbD», «IEPEBA», KCKOOKM» U T.I.

3. K TpynHO 3anmoMumHaeMoMy MaTepuaisy HEOOXOAMMO BO3BpalllaThCs
HECKOJIBKO pa3, MPOCMAaTpUBaTh €r0 B TEUECHUE HECKOJIBKUX MHUHYT BEYEPOM, a
3aTeM elIle pa3 —yTPOM.

4. llepecka3 TekcTa CBOMMM CJIOBAMHM IIPUBOJMT K JIy4IIEMY €ro
3alIOMMHAHHUIO, YE€M MHOIOKPAaTHOE YTEHHUE, IIOCKOJIbKY JTO aKTHBHaf,
OpraHM30BaHHAs IENbI0 YMCTBEHHass pabora. BooOmie roBops, mrobas
aHaIMTHYECKas padoTa ¢ TEKCTOM MPUBOAMT K €r0 JIyUIIEMY 3allOMUHAHHUIO.

5.Mcnonb3yil pasHble NPUEMBl 3alIOMHUHAHHS - 3pUTEIBHO, Ha CIyX,
MMCBMEHHO.

Bomnpocs! k 5k3ameny.

1. Matepuainbsl KAMEHHBIX KOHCTPYKITUH

2. OU3UKO-MEXaHUYECKHE CBOMCTBA KAMEHHBIX KOHCTPYKIIUN

3. Cramuu HaMpsKEHHOTO COCTOSHUS KIIAIKH

4. TpemvHbl B KAMEHHBIX KOHCTPYKITHSIX

5. Crioco©Opbl 3aJIeunBaHuUs TPEITUH

6. @akTOpHI, BAUSIONINE HA TPOYHOCTH KITAJIKU

7. HopMaTuBHbBIE M pACYeTHbIE XaPAKTEPUCTHUKH KJIAJTKH

8. JlebopmaTHBHBIE CBOWCTBA KAMEHHOM KJIaJIKU

9. IIpoyHOCTH KaMEHHOM KIIAJKHU TPU PACTHKEHUH, U3TUOE U cpe3e
10. KameHnHbIe 3qaHus

11. Pacuer cTeH 31aHuM € )KECTKOW KOHCTPYKTUBHOM CXEMOM

12. Pacuer cTeH 30aHui ¢ yOIpyroi KOHCTPYKTUBHOM CXEMOM

13. CteHbl U3 KUpINuya, KAMHEW, KUPITUYHBIX TTaHEeJIel U KPYITHBIX 0JI0KOB
14. JlepopMalinoHHBIE MIBHI.

15. Ocago4HbI€ IIBLI

16. PacyeT BHEIIEHTPEHHO CKAThIX DJIEMEHTOB

17. KOHCTpYKTHBHBIE CXEMbI KAPKACHBIX 3TaHUIM

18. MHoOro3TaKHbIE KapKAacHBbIC 3/IaHUsI PAMHOW, PaMHO-CBSI3EBOM M CBSI3EBOM
cXeM; o0ecredeHre yCTOMYMBOCTH 31aHMSI

19. Pamuas cxema

20. CpszeBas cxema

21. PamHO-CBsI3€Bas cxema

22. [1AUThl IEpEKPHITHS

23. MapkupoBKa IIJIUT

24. PacyeT CIUIOIIHBIX JKeJIe300€TOHHBIX TITUT

25. [IpaBuna KOHCTPYHUPOBAHUS CIUIONTHBIX TUTUT

26. be306ao4yHOE€ MOHOJIUTHOE TIEPEKPHITHE

27. *be30ajiouHble COOPHbIE MEPEKPHITUSA

28. BepTukaiibHbIE U TOPU3OHTAIBHBIC CBSI3U B KEJI€300€TOHHBIX KOHCTPYKITUSIX
29. XKenez00eToHHBIE OATKY MOKPHITUI

30. XKenezobeToHHbie Ghepmbl
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31. XKenezobeToHHbIE (hepMBI U ApKH MOKPBHITUI

32. XKene3zobeToHHBIE (yHAAMEHTHI

33. ObnacTy MpUMEHEHHSI U KIACCU(PUKAIIMS TOHKOCTEHHBIX MPOCTPAHCTBEHHBIX
TTOKPBITHI

34. KoHCTpYKIUS MWIMHAPUIECKUX 000I0UeK

35. Kymnona. BosipmienpomneTHbie )ene300eTOHHbIe KOHCTPYKITUN
36. ApMOIIEeMEHTHBIE POCTPAHCTBEHHBIC KOHCTPYKITUU

37. IlognopHbie CTEHBI

38. Ctpiku COOPHBIX JKEIIE300€TOHHBIX KOJIOHH

39. 3nanus ¢ 0aTOYHBIMU MEPEKPHITUAMU

40. lehopmartmoHHBIC TIIBBI

41. 3aknaaHbie qeTANN

42. Kene300eTOHHBIC Pe3epBYyaphl

43. ’Kene300eTOHHbBIE CUITOCHI

44, )KenezobeToHHBIC OYHKEpa

Nmeetcst Bompoc co 3Be3704KOi (27) - sIBISIETCS BOMPOCOM TOBBIIICHHOM
CJIO’KHOCTH.

8 Cnncok pexkoMeHyeMOil JINTepaTypPbl

OcHoBHas JuTEpaTypa:

1. ManaeBa, M.M. KameHHble M apMOKaMEHHBIC KOHCTPYKIHMH : ydeOHOe mocobue /
M.M. Manaesa, 10.B. Hukonenko. - M. : Poccuiickuii yauBepcuteT npyx0b1 Hapoaos, 2013. - 193 c. -
ISBN 978-5-209-04323-2.
1. KenezobeToHHble W KaMeHHble KOHCTpykumu : yueOHuk / O.I. Kymmsk, 3.P.Tansytaunos,
O.P. Ilaxmypun, B.C. CamconoB ; mox pea. O.I. Kymmska. - Uzn. 2-e, mom. u mepepad. - M. :
UznatensctBo ACB, 2014. - 672 c. : ui., cxem. ,Tabi. - bubmmorp.: ¢. 660-661. - ISBN 978-5-4323-0039-
3; To e [DmexTponnsrii pecypce]. - URL://biblioclub.ru/index.php?page=book&id=312373

JlonoiHMTe/IbHAS JINTepaTypa:

1. baiikos, B.H. XKenezo6etonnsie koHCTpyKInu. OOmmit Kypc: yueOHUK 7S BYy30B/
B. H. Baiikos, 2. E. Curanos- M.: OOO "BACTET", 2009.

2. XenezobeToHHBIE M KAMEHHBIE KOHCTpYKLMU: yueOHHK/ B. M. Bonaapenko [u
ap.] ; pea. B. M. bBounapenko- M.: Beicmras mkona, 2008.

3. IOnuna, A.®. MoHTa)X METAJUIMYECKHUX U JKeJIe300€TOHHBIX KOHCTPYKIIHIA:
yu4eOHUK Ui CTYy. cped. pod. oOpazoBanus/ A. @. FOauna- M.: UL "Akanemus", 2009.

4. Mangpukos, A. I1. [Ipumeps! pacdera skene300€TOHHBIX KOHCTPYKIIHH : [yueo.
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28


http://biblioclub.ru/index.php?page=book&id=312373

MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPAIINN

OENNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE

BBICIIEI'O OBPA3OBAHUS
«CEBEPO-KABKA3CKHNUN ®EJIEPAJIbHBIN YHUBEPCUTET»
[Taruropckuit uactutyT (prnmuan) CKOVY B r. [Iaturopcke

METOIUYECKUE YKA3AHUS 110 BBITIOJITHEHHUIO
KYPCOBOI'0 MPOEKTAa
Mo TUCHHUILIHHE

«KEJE3OBETOHHBIE U KAMEHHBIE
KOHCTPYKIUNN)

[Taturopck, 2024r.

29



Conepxkanue

1BBenenue

21lenn, 32129 ¥ peain3yeMbie KOMITETECHITUH
3DopMyIMpPOBKA 3aJaHHSI

ACTpyKTYypa paboTh

5001ue TpeOboBaHUs K HAMCAHUIO U O(POPMIIEHUIO PadOThI
6llocnenoBaTenbHOCTD BBHITIOTHEHUS 33 JaHUS

7Kputepuu orileHUBaHUs pabOTHI

8ITopsiok 3amuTsl pabOTHI

9CnHcoK peKOMEHIyEMOM JTUTEPaTyPhl

10ITpunoxxeHuns

(o]

10
16
32

33
33
34

30



1 BBenenue

MHoOro3TaxxHpIMU OBIBAIOT HE TOJBKO JKUJIBIE JOMa, HO TaKXKe 3JaHUs
IIPOU3BOJICTBEHHOTIO, aJIMMHHACTPATUBHO-OBITOBOTO U 0OLIECTBEHHOTO
HazHadeHus. [logoOHBIe 31aHUsl dYalle BCEro BBINOJHSAIOT KapKacHbIMHM U3
coopHoro xene3o0eroHa. KoHCTpykuMsi NaHHBIX BUAOB 3/1aHUN COCTOUT W3
CJIEIYIOLUX YaCTEH:

Kapkac - 3T0O mDpOCTpaHCTBEHHBIM OCTOB, HECYIIMH BEPTUKAIBHBIE U
TOPU30HTAJIbHBIE HATPy3KH M COOMpaeMbli M3 OTACNBbHBIX 3JIEMEHTOB: KOJIOHH,
pureneu, naHejaen NEPEKPhITUN U CBA3EN JKECTKOCTH.

[TaHenu (MIATHI) MEPEKPBITUI - HEMOCPEACTBEHHO BOCIIPUHUMAIOT HArpy3KH
Ha KaKJIOM 3TaXXe OT Beca 1MoJja, 000pyAOBaHUS U JOJEH. DTH Harpy3Ku, BMECTE C
COOCTBEHHBIM BECOM IIaHEJIEH, MEPENAIOTCd HA PUTENH; MOCIEIHUE OIMHPAIOTCS
CBOMMM KOHI[AMH Ha BBICTYIbl (KOHCOJM) KOJOHH. [IpmueM KOJOHHA KaXXJI0ro
JTaka  BOCIIPUHHUMAECT HArpy3Ky OT KOJIOHH  BBIIICJIEXKAIIUX  OTAXKEH.
CrnenoBaTellbHO, caMble Harpy>)KCHHbIE — KOJIOHHBI IIEPBOIO 3Ta)xa, HX
YCTaHaBIMBAIOT Ha (PYHIAMEHTBHI, Yepe3 KOTOpble U MepeAacTcs Ha OCHOBAHME
(TpyHT) BCs Harpy3Ka OT 37aHHUsI.

Kpome BepTHKaIpHBIX Ha 3JaHUE JIEUCTBYIOT U FOPU30HTAJIBHBIE HATPY3KU:
BETPOBOE JIABJICHUE, OT TOPMOXXEHHUs BHYTPULIEXOBOI'O TPAHCIIOPTA, a TaKKe
CIIy4alHbIE€ BO3JIEWCTBUs, HE BCcernaa noanaronmecs yuety. CoBMECTHOE JENCTBHE
BEPTUKAJIBHBIX U TOPU30HTAJIBHBIX HAarpy30K MOKET MPHUBECTU K IMOTEpe OOIIei
YCTOMYMBOCTH 3/1aHUA, €CJIU HE 00ECNEeYUTh NTPOCTPAHCTBEHHYIO KECTKOCTh, T. €.
YKECTKOCTh B TPEX INIOCKOCTSX: IBYX BEPTHUKAIBHBIX U rOpU30HTaIbHOM. Crenathb
ATO MOKHO JIByMsI ClTIOCOOaMMU:

IlepBbIii- CO30aTh KECTKUE Y3JIbl CONPSDKEHUS PUTENIE € KOJOHHAMHU,
KOTOpbIE B OTJIMYHME OT ILIAPHUPHBIX CIOCOOHBI BOCIHPUHMMATH HE TOJIBKO
IpOAOJbHBIE U MOMEPEYHbIE CHIIbI, HO U M3rudaromme MoMeHThl. Takue Kapkachl
Ha3bIBAIOT PAMHBIMHU.

Bropo#i - coeaMHUTh 4acTh KOJIOHH CIEHHUAIBHBIMU CBS3SIMU JKECTKOCTH,
COXPaHMB IIAPHUPHOE OMUPAHUE PUTEIICN HA KOHCOJIM KOJIOHH. POb Takux cBs3ei
MOTYT BBINOJHATh MEKKOMHATHBIE K€J1€300€TOHHBIE IEPErOPOJIKH - UX HA3bIBAIOT
nuapparmamu skecTkocTH. [1og00HbBIN THI KapKacOB MOJIyYnII Ha3BaHUE CBSI3€BOTO

(pucynoxk 1).

B o0oux cnydasgx TOpPU3OHTAJIbHBIMH CBSI3SIMH  SIBIIIFOTCS  TTAHEIH
NEPEKPBITUI KOTOPBIE O0Pa3yrOT KECTKHUE NUCKHU JHOO 3a CUeT MPUBAPKH HX K
purensM, 1100 3a CYET IMJIOTHO 3aMOHOJIMYEHHBIX MPOJOJBHBIX U IMONEPEUHbIX
IIBOB MEXIY KOHCTPYKUMSIMH. Y KaXIOW CHCTEMBbl €CTb CBOSI 00JacTh
npumeHeHusi. Harpumep, paMHble Kapkachl 0oJiee TPYJOEMKU U MAaTepUATIOEMKH,
HO 3aTO ATaXKHbl€ NMPOCTPAHCTBA B HHUX HE MEpPEropakuBaroTcs auadparmamu,
MO3TOMY OHH NPEANOYTUTENbHBI I NPOU3BOACTBEHHBIX 31aHUN. CBs3eBble
KapKachl MPUMEHSIOT TaM, TJe M0 COOOpaXCHUSM TUIAHUPOBKU MEPErOpOJIKUA HE
SBIIAIOTCA ~ TIOMEXOM:  yUpeXJIeHHus,  IIKOJbl, OOJbHUIIBI,  HEKOTOphIE
IPOMBILUICHHBIE MPEINPUATUSA. B Takux 30aHUSAX Harpy3Kd Ha IEpEKpPbITHS
CPaBHUTEIBHO HEOOJbIINE, TO3TOMY U KOHCTPYKIUH 3/IeCh OoJiee JIeTKHEe — B HUX
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MOXHO TMPUMEHSITh TaK Ha3bIBAEMbIE «CKPBITHIE KOHCOJIM KOJIOHH, HE
BBICTYTAIONINE 32 rabapuThl pUTENE, YTO YyBEIUYMBAET OOBEM MOMEUICHUH U
yIIy4IlIaeT UX UHTEPHEDP .
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Pucynoxk 1 — Cxembl pamHOTro (2) 1 cBsizeBOro (0) Kapkaca

Lenpto pabOTBI — pacyeT W KOHCTPYUPOBAHHE KEIE300€TOHHBIX
KOHCTPYKIIUI

OcHoBHbBIE OyKBEHHbIE 0003HAYEHUS.
Lo pacueTHslii poJieT;
Rpn - HOpMaTUBHOE CONPOTHUBJIEHUE OETOHA MPU OCEBOM CHKATHH;
Rptn- HOpMaTUBHOE COMPOTUBIIEHUE OETOHA ITPU OCEBOM PaCTSIKEHUU;
Ry - pacueTHOe conpoTuBiieHHE OETOHA Ha 0CEBOE CxkaTue (MPEesIbHOE COCTOSIHUE
1 rpynmsi);
Ryt - pacueTHoe COMpPOTHBIICHHE OETOHA HAa OCEBOE pacTsKEHUE (IpenesbHoe
coctostHue 1 rpymimer);
Ry sr - pacueTHOe CONpPOTHBIIEHHE OETOHA Ha OCEBOE Cxkarue (IMpenesabHoe
COCTOSIHUE 2 TPYIIIbI);
Ript ser - pacueTHOE COMPOTHBIICHHE OETOHA HAa OCEBOE pacTshKeHHE (TpeaesibHOe
COCTOSIHUE 2 TPYIIIbI);
Ryp - epenaToYHas NpOYHOCTh OETOHA;
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E , - HauanbHbII MOYJIb YIIPYTOCTH O€TOHA MPU CHKATUU U PACTSHKCHUU;
Rs- pacueTHOe CONMpOTUBIIEHUE apMaTyphl IPOIOIBHON HA PACTSIKEHUE;
Rsn - HOpMaTHBHOE COMPOTHUBIICHUE apMaTypPhI

Rsw- pacueTHOE COMPOTUBIIEHUE apMaTyphl MOMEPEUHON

Es  HayanbHBIA MOAYJIH YIIPYTOCTH apMaTyphl;

Q, M- ycunus ot pacueTHBIX Harpy3o0K;

M, ,Qn - ycusnus OT HOpMaTUBHBIX HAarpy30K;

M1 ,Qn, - YCHIIHS OT TOCTOSIHHOM | JUTUTEIHHOW HArpy30K;

Mgrc - MOMEHT, BOCIPUHUMAEMBIN CEUEHHUEM IMPH 00pa30BaHUU TPEUIUH B CTAIUU
U3TOTOBJICHHS,

M;, - MOMEHT OT BHELIEHTPEHHOTO 00KaTHsI, BI3bIBAIOIIH MTOSBJICHUE TPEILIUH;
Vb2 - KO3 (HULIHEHT HAIEKHOCTHU IO HATPY3KE;

Y n- KOOPGUIUEHT HAJE)KHOCTH 110 HA3HAUYCHUIO;

( — pacueTHas Harpy3Ka;

Jn - HOpMaTUBHAA MOJIHAs HArpy3Ka;

Ons ~-HOpMaTUBHAs MMOCTOSIHHAS U IJIUTEIbHAS Harpy3Ka,

h — ¢pakTHyeckas BbicOTA;

ho — mone3Has BeicoTa ceYeHus;

h'- BBICOTa CKATOil 30HBI TABPOBOTO CEUCHHS;

D — nauameTp mycToT;

d — quaMeTp HanpsATaeMbIX CTEPIKHEH;

h¢-pacdeTHast TONIMHA OJIOK TBYTaBPOBOTO CCUCHHS,

b- pacueTHast mmpuHa pedpa TaBPOBOTO CEUCHUS;

b IIMpPHHA IOJKK TABPOBOTO CEUCHHS;

b¢- mMpHrHA HIDKHEH MOJIKK ABYTABPOBOTO CEUYCHUS;

X — BBICOTA C)KaTOM 30HHI;

Z; — IUIEYO BHYTPEHHEN NaphI;

& -OTHOCHUTEIIbHAS BBICOTA CKAaTOM 30HHI (X / hp);

Er- TPAaHUYHAS BBICOTA CKATOM 30HBI;

O -XapaKTEPUCTUKA CKATON 30HBbI;

Aysp— OTKIIOHEHHE HATSKEHUS,

Ysp— KOI(DPUIMEHT TOUHOCTH HATSHKEHUS apMaTyphbl;

Ys6 — KOd(PPUIMEHT ycIoBUUA padOThl, YYUTHIBAIOIUMNA paboOTy HampsiraeMoun
apMaTyphbl BBIIIE YCIOBHOTO Mpefelia TeKyuecTH;

Np — 9MCTIO HATATHBAEMBIX CTEP)KHEW B CEUCHHU;

M- YCJIOBHBIN Mpeaen TeKy4YeCTH,

1 — ko3¢ urreHt apmupoBanus (Ag/bhg);

W min — MUHUMAJIbHBIN KO3 (ULIMEHT apMUPOBaHMUS;

As - IUIOIIAh CEUCHUS PACTIHYTON apMaTypHl,

Areq_ TUIOLIAAb IPUBEACHHOTO CEUCHUS;

Ayp - IIIOIAb MOJIKU ABYTaBPOBOIO CEUCHUS,

Wiy - MOMEHT CONpPOTUBIICHHUS ceueHUs ([0 HUXKHEW 30HE) B CTaauu
AKCILTyaTallu;

\ .
W' ¢ - MOMEHT CONpOTHUBIEHUS ceuyeHus (10 BEpXHEW 30HE) B CTaaUU

HU3TOTOBJICHUA,

33



W' ) - yIpyromiacTHyeckuii MOMEHT CONPOTHBIICHHS B CTA MK H3TOTOBICHHS;

W ) - ynpyromiacTuueckiuii MOMEHT CONIPOTUBIICHHUS B CTAJIMU KCILTyaTalllH;

P, - ycuine B apMatype K Hauaiay o0xaTus 0eToHa;

P, - ycuiue B apMatype ¢ y4eToM BCeX MOTEpPh;

Sred - CTATMUECKUIT MOMEHT MPUBEICHHOTO CEYCHMUS;

lred - MOMEHT MHEPIIMH PUBEICHHOTO CEUCHUS;

I, - MOMEeHT uHeplu 6eTOHa;

Yo — PaCCTOSIHUE OT HMYKHEH IpaHu 0 IIEHTpa TSHKECTH MPUBEICHHOTO CEUCHUS;

I — paccTostHME OT HamboJjee yIaJeHHOW TOYKH PACTSIHYTOW ( BEpXHEW) 30HBI 10
IIEHTPA TSHKECTH;

¢Of — KO3 PUITUEHT, YIUTHIBAIOIINI BIMSHUE TIOJKH B CKATON 30HE;

¢y, — K03 GUIUEHT, YUUTHIBAIOIMINUN BIUSHAE MTPOIOTHHBIX CHIT,

Qp1 — K03 PHUIIMEHT 3aBUCUMOCTH omnpeensercsa mo gopmyine ¢p= 1- B Ry, , roe
B=0,01 ms Tsxenoro 6etona, $=0,02 mis gerkoro;

Qp2 — KOO DUIIMEHT, yIUTHIBAIOIINI BU OCTOHA;

Owi — KOIPOUIMEHT, YYMUTHIBAIONIMK BIUSHUE TIOMEPEYHON apMaTyphl,
HOPMAJILHOM K MPOJIOJIbHOM OCH DJIEMEHT;

€op - OKCICHTPUCHUTET YCWIHS 0O0Xatus P; OTHOCHTENBHO IIEHTpa TAKECTH
CeUeHUs;

P - OTKJIOHEHUE BETUYMHBI KOHTPOJIUPYEMOTO HAMPSKEHUS

G pp - HaNpsDKEHUE B O€TOHE MpU 00KaTUX HA YPOBHE apMaTyphl;

Os _ IIpUpAIICHUE HANPSLDKEHUM B PACTAHYTOM apMarype OT AEHCTBHUS IOJHOMU
Harpy3KH;

Ogp - IPEIBAPUTEIILHOE HATSHKEHUE apMaTyPhI;

G1 - MOTEPH OT pENIaKCAIlMM HAINPsHKEHUH B apMaType MpU IIEKTPOTEPMUIECKOM
croco0¢ HATSKCHUS,

0, - TOTEpPH OT TEMIIEPaTypHOTO IMepemnaja MEXIy HaTSHYTOW apMarypoul H
yIopamu;

G 3,05 -I0TEPU OT JedOopMallui aHKEPOB;

G -IIOTEPU OT OBICTPOHATEKAOIIEN MOJ3YUECTH;

Og - MIOTEPH OT yCaJKU OETOHA;

Gy - IOTEPU OT MOJI3y4EeCTH OETOHA;

@'¢re1 - IUPUHA HEMPOJOJDKUTEIILHOTO PACKPHITHUS TPEIIIUH;

Q'cre1 - UIUPHUHA PACKPBITHS TPEHIMH OT HEMPOJOJDKUTEIHHOTO IEHUCTBUS TMOJHOM
Harpy3Ku;

Qe - IIMPUHA PACKPBITUA TPEIIMH OT HEMPOJOKUTEIFHOTO JICHCTBHS
IIOCTOSIHHOM Y JUIMTEIIbHON Harpy30K;

ey -IIUPUHA PACKPBITUS TPEUTHH OT MPOJAOKATEIHHOTO JEHCTBHUS TIOCTOSIHHON U
JUIMTEIIbHON Harpy3o0K;

Niot - CyMMapHas po1obHasi CHIIa;

Y, — xosbdumment, XapaKTepus3yIIHid HEPAaBHOMEPHOCTh aedopManuu
pacCTSHYTON apMaTyphl Ha YYaCTKE MEXIY TPECIIUHAMH,

Yy, — ko3 duimenT, xapakTepusyomuii HepaBHOMEPHOCTh Jedopmariuun 6eToHa
Ha y4acTKe MEX]y TPEUMHAMU;

(1/r)4 -xpuBH3Ha B CepeUHE MpOJIeTa MPH JUTUTEIBHOM JSHCTBUN HArpy30K;
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(1/r); - xpuBH3HA, OOYCIIOBJICHHAS BBHITMOOM IAaHEIW OT YCAJKH M ITOJI3y4eCTH
OeToHa B CJIEICTBUU O0KaTHS;
(1/r) - monHast KpUBH3Ha,
f — mporuo;
Qp - MPOYHOCTH CIKATOTO OETOHA Ha Cpe3;
Qsw - IPOYHOCTH TMOTIEPEUHON apMaTyphl, IIEpeCEKaroNIeit HAKIIOHHYIO TPEIINUHY;
Qmax - OTIOpHAs peaKIIUs;
C — TIPOCKIIUS PACCTOSHUS OT TPaHH OMOPHI IO KOHIIA TPEIIMHEI (TIPOJIET cpe3a);
Co - IPOEKIIMS ONMIACHON HAKJIOHHOM TPEIVHBI,
K¢ — kaTeT 111Ba;
|y - mWIMHA OZHOIO IIBA;

MeToauveckie yKa3aHWs IO BBIMOJHCHHIO KYpPCOBOTO TIIPOCKTa IO
mucruiuinHe «XKene300eTOHHbIC M KAMEHHBIE KOHCTPYKIIUM» TTPEIHA3HAYCHBI JIJIs
CTYZCHTOB 3a09HOH ()OPMBI OOYICHHSI.

2 Heanb, 3a1a4u U peaiu3yemMble KOMIIETEHIIUH

Llens:

- ¢opmupoBanue Habopa mnpodecCHOHATBHBIX U  OOIIEHAYYHBIX
KOMIleTeHIIU Oyaymiero OakanaBpa 1o HampaieHuto noaroroBku 08.03.01
«CTpOUTETHECTBOY.

- naTh OyayieMy OakanaBpy HEOOXOAMMbBIC 3HAHUS B 00JIaCTU: MaTEpPHUaIOB
JUISL  KEJIe300€TOHHBIX W KaMEHHBIX KOHCTPYKIHMH 3MaHUH W HWHKCHEPHBIX
COOPY)KEHUW  pa3IMYHOTO Ha3HAUYCHMS; OOIIMX TMPUHIIMIOB pacuera U
KOHCTPYHPOBAHUS JJIEMEHTOB 37aHWH; YCTAHOBJIECHUS ONTHUMAIbHBIX OO0JacTeit
MPUMEHEHUST KOHCTPYKIIMA ¢ 00eCredeHUEeM MX HEOOXOIUMOM JOJTOBEYHOCTH M
HaJIC)KHOCTH.

3agauu:

® u3ydeHHe (PU3UKO-MEXaHUYECKUX CBOWCTB OCTOHA, CTAIBHOU apMaTyphl,
’Keae300eToHa M KAMEHHOM KIIaIKH;

® U3yYECHHE OCHOB COMPOTHUBJICHHUS DJIEMEHTOB JCHCTBUIO CTAaTUYECKUX U
JTUHAMUYECKUX HATrPy30K:

e 0030p OCHOBHBIX
KOHCTPYKITUSIX.

CBC}ICHI/Iﬁ 0 KaMCHHBIX u APMOKaAMCHHBIX

PCaHI/IS}/eMBIe KOMIICTCHIINU:

Kon, hbopmynupoBka Kon, popmymupoBka nHauKaTopa [Tmannpyemsbie pe3yabTaThl
KOMITETEeHIINU 00y4eHus 10 AUCIUTUINHE
(MomyII0), XapakTepU3yIOLIHe
aTaIbl (POPMHUPOBAHUS
KOMITETEHIIMH, WHINKATOPOB
Crniocoben npoBoauth | U1-1 TIK-3 Bribupaer wucxoanywo | Beibupaer HACXOJIHYIO
pacueTHOe O0OCHOBaHHME H | MH(POPMAIHIO u HOPMATUBHO- | MHPOPMALIUIO M METOIUKY
KOHCTPYHpOBaHHE TEXHUYECKUE JIOKYMEHTBI JUTSL | pacuéTHOTO 000CHOBaHU,
CTPOUTENBHBIX KOHCTPYKIIMH | BBIIOJHEHHUS Pacu€THOrO 0OOCHOBAHUS | BBIMIOMHSAET CcOOp  HArpysok,
3MaHUH ¥ COOPYKEHHH | MPOEKTHBIX pereHuit 30aHMA | pacdeThl CTPOUTENEHON
ITPOMBIIIJIEHHOTO U | (CoopykeHHs)) NPOMBINUICHHOTO W | KOHCTPYKLIUH, 3/IaHHs
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TPa)XAaHCKOTO  HA3HAUCHHA | IPAKAAaHCKOTO HAa3HAYCHU S, (COOI)Y)KCHI/ISI), OCHOBaHHA 110

(TIK-3) [EPBOM,  BTOPOH  TpyIam
UA-3 IIK-3  BemonHsier  cOOp | IpeAeNbHBIX  COCTOSIHUH U
Harpy3oK M BO3ACHCTBHUN Ha 3JaHUE | COCTABISAET rpaguueckoe

(coopykeHue) MPOMBIIUIEHHOTO | | 0OpMIICHHE IIPOEKTa
TpaXXJTaHCKOTO HA3HAYCHHS,;

UA-4 TIIK-3 Bribupaer MeTOAUKH
pacy€THOr0 0OOCHOBAHHS IPOEKTHOTO
pereHus KOHCTPYKLUH 30aHUs
(coopykeHusl) TPOMBIIUIEHHOTO H
TPa’kIaHCKOTO Ha3HAUYCHHS;

UA-6 1IK-3 BeimonHser pacdeTs
CTPOUTENILHOW KOHCTPYKLUH, 3JaHHS
(coopy>keHus), OCHOBaHHUS IO TIEPBOA,
BTOpOH rpyImmnam npeaebHbBIX
COCTOSIHUM;

N-7 TIK-3 Cocrarnsier rpaduveckoe

odopmiieHue MIPOCKTHOM
JOKYMEHTAIllUd  HA  CTPOUTEIbHYIO
KOHCTPYKIIHIO;

3 ®opMyIMpPOBKA 3a]aHUSA

BrIimomHuTh pacder Kene300€TOHHOW IUIMTHI TMEPEKPBITUS MO0 JABYM
TpyIIaM MpeAeNbHbBIX COCTOSHMI: MO MPOYHOCTU (HECYyIIed CIIOCOOHOCTH) U
HEMPUTOAHOCTH K HOPMaJIbHOM IKCIUTyaTalluu (Mporud, TPEIIUHBbI)

4 CTtpykTtypa padoThl

B cocTtaB KypcoBOro mpoekTa BXOJUT:

- TUTYJIbHBIN JIUCT;

3aJJaHHE Ha BBIIIOJIHEHUE KyPCOBOIO MPOEKTA;
OT3bIB;

COAEPKAHUE KYyPCOBOT'O IIPOEKTA;

BBE/ICHHUE;

OCHOBHAsl 4acCTh.

3aKJIFOUYCHHE (BBIBOBI);

CIIMCOK MCTOJIb30BaHHBIX NCTOYHHUKOB;
MIPUITOKEHHUE.

500mue TpeOGOBaHNS K HANIMCAHUIO U 0OPMJIEHHIO PA0OTHI
O0mme TpedoBaHuA K 0(pOPMICHUIO PadOTHI
I'OCT 7.32-2001 «OTtuer o HaydHO-HCCienoBarenbckoi pabore. CTpykTypa u
npaBuia 0HOPMIICHHSI.
[To I'OCT 7.32-2001 TekcT medataeTcss Ha OAHOM CTOpOHE JHcTa Oeioi Oymaru
dbopmara A4 uepe3 montopa wHTEepBana. l[Ber mpudra - yepHerii. Pazmep mpudra
(kersb) - kernb 14. Tum mpudra - Times New Roman.
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Pa3mepsl mosieii: npasoe - 15 MM, BepxHee u HUxHee - 20 Mmm, eBoe - 30 mm.

Crpanunpl paboThl HyMEpYIOTCs apabckuMu IudpaMu (Hymepaiusi CKBO3Hasl 1O
BCceMy TeKcTy). Homep cTpaHullbl cTaBUTCS B LIEHTPE HUKHEH 4acTu JHcTa 0€3 TOUKH.
TUTYIBHBIN JIUCT BKJIIOYAETCS B OOIIYI0 HyMEpallMio, HOMEp Ha HEM HE CTaBUTCS.

Odopmiaenue 3aro10BKOB

[To T'OCT 7.32-2001 ryiaBsl OCHOBHOM 4acTU pabOThI HE ABJISIOTCS CTPYKTYPHBIMU
AJIEMEHTaMH - TaKUM BJIEMEHTOM (HapsIy COJEp>KaHHEeM, BBEICHUEM, 3aKIIOYCHHUEM,
CIIMCKOM HCHOJIb30BAHHBIX MCTOYHHKOB, IMPWJIOKEHUEM U JAp.) SABISAETCS TOJBKO BCS
ocHoBHas 4acth B mesnoM. ITo TTOCT 7.32-2001 3arofioBKH CTPYKTYpPHBIX 3JIEMEHTOB
paboThI pacnoJiaraloT B CEpeUHE CTPOKU 0€3 TOUKM B KOHIIE U ME€YaTal0T 3arjaBHbIMU
OykBamu Oe3 momuepkuBaHus. Kaxablii CTPYKTYpHBI 3JEMEHT CIEAYeT HAYMHATH C
HOBOM CTpPaHULIBI.

['maBel OOBIYHO HYMEpYIOT, XOTS, €CIM MX paccMaTpuBaTh B KayeCTBE
CTPYKTYPHBIX 3JIEMEHTOB pabOThl, TO yKa3aHUH CTAHAAPTOB HA 3TOT CYET HUKAKUX HET.
To ecTb MOXHO U HE HyMEPOBATb.

['maBbl MOTYT JenuThes Ha maparpadbl, KOTOpPbIE B CBOIO OYEPEb MOTYT JEIUTHCS
Ha MYHKTHI U MOANYHKTHI (1 O0jiee MEJIKUE pa3/iesbl).

Howmep naparpada cocTouT u3 HOMepoB I71aBbl U Naparpada B riiaBe, pa3aeIeHHbIX
TOUKOM. B KOHIIEe HOMepa TOuKa He CTaBUTCA. AHAJIOIMYHBIM 00pa3oM HYMEpYIOTCS U
NyHKTH B maparpade (mampumep: 2.4.2 Anamu3 pesyibTaToB). B mnpunnume,
JIOMyCKaeTcsl HaJIMYue B TJIaB€ BCEro OJHOro maparpada, a B maparpade - OJHOTO
nyHkTa. B arom ciywae maparpad M IyHKT BCE PaBHO HYMEPYIOTCS. 3aroJiOBKH
naparpa)oB, IyYHKTOB M MOAMYHKTOB CJEAyeT IedyaTaTh C a03alHOTO OTCTyINa C
IPONMUCHOM OYKBBI 0€3 TOUKM B KOHIIE, HE MoAYepKHUBasi. Eciy 3aroloBOK COCTOMUT W3
IBYX TPEIJIOKEHUM, WX pPa3IeiAloT TOYKOW. [lepeHochl CIIOB B 3arojioBKax He
JOMYCKaIOTCA.

Pa3mep ab3amHoOro OTCTYyIA, Kak U paccTosHus Mexay 3arojoBkamu, ['OCT 7.32-
2001 Hukak He perynupyer, HO MOkHO opueHtupoBaThes Ha ['OCT 2.105-95 «O0mue
TpeOOBaHUSI K TEKCTOBBIM JIOKyMEHTaM», MO KOTOPOMY a03allHblii OTCTYN paBeH
1,25¢cm.

PaccTossHue MeXxJy 3arojloBKOM M TEKCTOM JOJDKHO ObITh paBHO 3 wunu 4
unTepBaiam (15 mm). Ecnu numniom HameuaTaHbl HHTEpBAJIOM 1,5, TO 9TO 3HAYUT, YTO
DPACCTOSIHME MEXJTY 3ar0JIOBKOM U TEKCTOM PaBHO OJTHOW IYCTOM CTPOKE.

Odopmiienue coaepkaHus

ITo T'OCT 7.32-2001 3aromosox COAEPXAHUME numiercst 3ariaBHbIMU OYKBaMU
1OCEepe/IMHE CTPOKH.

CopepkaHue BKJIIOYAeT BBEICHHE, HAMMEHOBaHWE BCEX TJiaB, maparpados,
NYHKTOB, 3aKJIIOYEHHUE, CIUCOK MCMOJb30BaHHBIX HCTOYHUKOB M HAUMEHOBAHUE
NPWIOKEHUN C YKa3aHUEM HOMEPOB CTPaHMI], C KOTOPbIX HAYMHAIOTCSA 3THU JIEMEHTHI
paboTHI.

ITo 'OCT 2.105-95 naumMeHOBaHMS, BKJIIOUYEHHBIC B COJICp)KaHHUE, 3alMCHIBAIOT
CTPOYHBIMHU OyKBaMHU, HAUWHAs C IPONMUCHON OYKBBHI.

OdopmiieHue puCyHKOB

[To T'OCT 7.32-2001 Ha BCe PUCYHKH B TEKCTE€ OJDKHBI OBITh JAHBI CCBHLIKU.

PrcyHkH IOJDKHBI pacnosiararbCcsi HEMOCPEACTBEHHO IMOCIE TEKCTa, B KOTOPOM OHHU
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YIOMHHAIOTCS BIEpPBbIC, WIM Ha CIEAYIONIIeH cTpaHuile. PUCYHKH HyMepyroTcs
apaOckumu 1udpamu, Ipyu 3TOM HyMepalus CKBO3Has, HO JIOMYCKAETCsl HyMEpOBaTh U B
npenenax paszena (rjaasbl). B mocienneM ciydyae HOMEp pUCYHKAa COCTOMT M3 HOMEpa
paszzena W TMOPSAKOBOTO HOMEpa WIUIIOCTpalluH, pas[eieHHBIX TOYKOM (Hampumep:
Pucynok 1.1). Tlognuck kK pUCYHKY pacmoJiaraeTcsi Moji HAM TMOCEpPEIUHE CTPOKH.
CnoBo «PucyHOk» mumieTcsi moaHocThlo. [loanucey nomkHa BeIMISAETh Tak: PucyHok 2
- Ctpykrypa ¢pupmbl. Touka B KOHIIE HA3BaHUS HE CTABUTCS.

Ecnu B paboTe ecTh IpUII0KEHUs, TO PUCYHKH KaXJI0TO MPHUIIOKEHUs 0003HAYaIOT
OTJIeIbHON HyMepalnuen apabckumu nudpamu ¢ 100aBIeHUEM Bliepean 0003HAYCHHUS
npwioxeHus (Hanpumep: PucyHnok A.3).

Odopmirenue TadamnL

ITo I'OCT 7.32-2001 Ha Bce TaOIULBI B TEKCTE MOJKHBI OBITh CCHUIKHM. Ta0iuia
JIOJKHA PAcIioaraThCsl HEMOCPEACTBEHHO MOCIE TEKCTa, B KOTOPOM OHAa YIIOMHHAETCs
BIIEPBBIC, WM Ha Cleayromieil crpanuie. Bce Tabmuipl HymepyroTcs (Hymeparus
CKBO3Has, 1100 B Mpejenax pa3jena - B OCIEIHEM CIydae HOMEP TaOIUIbl COCTOUT U3
HOMEpa paszfesa W MOPSJAKOBOTO HOMEpa BHYTPH pasjieia, pPa3JeeHHBIX TOYKOM
(manpumep: Tabmuma 1.2). Tabuuibl KaXkJI0ro MPUIIOKEHUS 0003HAYAIOT OTIEIHHOU
HyMepaiuei apadbckumu nudpamu ¢ 100aBjIeHUEM Beped 0003HAYCHUSI TTPUIIOKECHUS
(manpumep: Tabmuna B.2). CnoBo «Tabauma» mnuiercs NoJHOCThIO. HaszBanue
Ta0JMIIBL CJIETYeT MOMellaTh Haj TaOiauied ciieBa, 6e3 ab3allHOoro OTCTyNa B OJIHY
CTPOKY C €¢ HOMepoM 4epe3 Tupe (Hanpumep: Tabmuma 3 - JJoxonasr ¢pupmer). Touka B
KOHIIC HAa3BaHUS HE CTABUTCA.

[Tpu mepeHoce TaOMUIBI HA CIEAYIOUIYIO CTPAHUILy Ha3BaHUE MOMEIIAIOT TOJIBKO
HaJ[ TIEPBOM YaCThIO, MMPU STOM HIDKHIOIO TOPU3OHTAIBHYIO YEPTY, OTPAaHHYHUBAIOIIYIO
MEPBYIO YacTh TaONMIIBI, HE MPOBOAAT. Ham npyruMm dacTsMu TakKe CJIeBa THIIYT
cinoBo «lIpomomxenue» M ykas3blBarOT HOMep Tabmuubl (Hampumep: IlpopomxeHue
TaOIuUIIkI 1).

Tabnuiry ¢ GOJNBIIMM KOJMYECTBOM CTOJIOIOB JOMYCKAaeTCs JCIUTh Ha YacTH U
IOMEIIAaTh OAHY 4YacTh IOJ IPYrOW B Ipelesiax OAHOM CTpaHulbl. Eciau CcTpoku u
CTOJIOIBI TAOJNUIIBI BBIXOAAT 3a (hopmMaT CTpaHUIbI, TO B MEPBOM CIydyae B KaKIOH
YacTH TaOJIMIIBI TTOBTOPSAETCS TOJIOBKA, BO BTOPOM ciiyuae - OokoBuk. Ilpu nenenuun
TaOJHIIBI HA YaCTH JOMYCKAETCsl €€ TOJOBKY MM OOKOBUK 3aMEHSITh COOTBETCTBEHHO
HOMEPOM CTOJIOIOB M CTpOK. [lpu 3TOM HyMmepyroT apabCkumu mudppamMu CTOIOIbI
U(WIM) CTPOKH MEPBOM YaCTH TAOIUIIBI.

3aroyioBKM CTOJIOIIOB M CTPOK TaOJMIIBI CIEAyeT MUcaTh C MPOMUCHON OYKBBI B
eIMHCTBEHHOM YHCIIe, a TI0J[3ar0JIOBKM CTOJIOIIOB - CO CTPOYHON OYyKBBHI, €CIIM OHU
COCTaBIISIFIOT OJIHO TPEMJIOKEHHE C 3aroJOBKOM, WJIM C TIPONMUCHOW OYKBBI, €CIIH OHH
UMEIOT CaMOCTOSITENIbHOE 3HaUYeHNE. B KOHIIE 3ar0JI0BKOB M MO/A3ar0JIOBKOB CTOJIOIIOB U
CTPOK TOYKH HE CTaBsT. Pa3zfmensiTh 3arojOBKM M TIOJ3arOJIOBKM OOKOBBIX CTOJIOIIOB
JMArOHAJLHBIMU JIMHUSIMHU HE IOy CKAETCH.

3aroyioBKU CTOJIONOB, KaK MPABUJIO, 3aMTMCHIBAIOT MAPAIIJICIIBHO CTPOKAM TaOJIHIThI,
HO MPY HEOOXOAMMOCTH JIOMYCKACTCS UX MEPIEHANKYIISIPHOE PACIIOIOKEHHUE.

["opu3oHTaNbHBIC U BEPTUKAIBHBIE JIMHUH, PA3TPAHUYUBAIONTNE CTPOKU TAOJIHIIHI,
JIOTYCKAaeTCs HE TPOBOJUTH, €CIM HX OTCYTCTBHE HE 3aTPyAHSIET IMOJIb30BAHUE
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tabnuieit. Ho ronoBka Tabmuiibl 10JDKHA OBITH OT/IENICHA JIMHUEH OT OCTaIbHOM 4acTh
TaOJIUILIBI.
OdopmiaeHue npuMeYaHuil

[To I'OCT 7.32-2001 npumeyaHus pa3mMeniaroT cpasy Mocje TEKCTa, PUCYHKA WU
B Ta0nuile, K KOTOPbIM OHHM OTHOcATCA. Eciau mpumedanue OfHO, TO TOCIE CJIOBa
«IIpuMeuyanue» CTaBUTCS TUPE W HAET TeKCT mnpumedanus. OAHO NpUMEuYaHue He
HyMepyloT. Heckonpko mpruMedaHnuii HyMepyroT 1Mo MOopsAaKy apaOckumu mudpamu 0e3
TOYKH.

[Ipumeuanue -

WJIN:

[Ipumeuanus

1

2

3

[Ipumeyanuss MOXHO OQGOPMHUTH B BHUJI€ CHOCKA. 3HAK CHOCKH CTaBsT
HEIMOCPEACTBEHHO TOCJIE TOTO CJIOBAa, YUCIA, CHUMBOJA, NPEMIOKEHUS, K KOTOPOMY
JTAeTCsl TOSICHEHWE. 3HAK CHOCKU BBITIOJHAIOT HAJICTPOYHO apaOCKUMH LudpamMu co
ckoOkoi. Jlomyckaercss BMecTO IHMGP BBIIOIHATH CHOCKM 3BE3JI0YKAMH  «*».
[TpumensTh Oosiee Tpex 3BE3/10UEK Ha CTpaHHIle He AomyckaeTcs. CHOCKY pacrnojararot
B KOHIIE CTpPaHUIIBI C a03allHOTO OTCTyINa, OTACNsSIsI OT TEKCTa KOPOTKOM
TOPU30HTAJILHOM JIMHUEN CIIEBA.

Odopmirenue popmys U ypaBHeHUI

[To I'OCT 7.32-2001 ¢opmynbsl U ypaBHEHHUS CIEAYET BBIACIATh U3 TEKCTa B
OT/CJIbHYIO CTPOKYy. Haa u moja kaxao GopMmysnoil min ypaBHEHUEM HYKHO OCTABUTH
o mycTtoil crpoke. Ecnu ypaBHEHHE HE yMelaeTcsl B OJIHY CTPOKY, TO OHO JIOJKHO
OBITh MEPEHECEHO MOCJIe 3HaKa PaBEHCTBA (=) WJIM IMOCJIEe 3HAKOB ILTIOC (+), MUHYC (-),
YMHOXKEHHUS (X), eJeHus (:), UM APYTUX MaTeMaTUYECKUX 3HAKOB, MPUYEM ATOT 3HAK B
Hayayie Cleayromed CTpoku TmoBTOpsitoT. [lpu mepeHoce ¢Gopmynasl Ha 3Hake,
CHUMBOJIM3UPYIOLIEM OMEPALUI0 YMHOKEHUS, TPUMEHSIIOT 3HAK «X).

Ecnu HyXHBI MOSCHEHMsS] K CHMBOJaM U KOd(hdUIIMEHTaM, TO OHH TPHUBOMASTCS
cpa3zy noj hopMyIsIoii B TOH ke MOCIeA0BaTeIbHOCTH, B KOTOPOI OHU UAYT B (hopMmyIie.

Bce dopmyner  mHymepyiorca. OOblyHO  HyMmepanus — ckBo3Has.  Homep
poCTaBisgeTCs apaOCKuMU IudpaMud B KPYIJIBIX CKOOKax B KpallHEM MpaBOM
MOJIO’KEHUH Ha CTPOKE.

A=ab (1)

Honyckaercss Hymepanus GopMmysa B mpeaenax pasnaena. B atoMm ciydae Homep
dbopMyIJIbl COCTOMT W3 HOMEpa paszfeia U TMOPSAKOBOIO HOMEpa BHYTPH paszjera,
pa3zieNeHHBIX TOUKOM, Harpumep: (1.4).

dopMyJibl B MPUIIOKEHUIX UMEIOT OTNIEIbHYI0 HyMEpaluio B Mpeesiax Kaxaoro
IPUJIOKEHUS ¢ J0OABICHUEM BIIepear 0003HAUYCHUS IpHIoKeHus, Hanpumep: (B.2).

JlommyckaeTcsi BbIMOJTHEHHUE (GOPMYT W ypPaBHEHUH PYKOMUCHBIM CIIOCOOOM
YEepPHBIMHU YEPHUTIAMH.
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Odopmiienue nepevnciaeHui

ITo T'OCT 7.32-2001 nepen kKakapIM MEPEUUCICHUEM CIIEIyeT CTaBUTh AehUC UIIH,
IIPU HEOOXOIMMOCTH CCHUIKH B TEKCTE Ha OJIHO U3 MEePEUNCIICHUM, CTPOUHYIO OYKBY (32
UCKITIOUeHueM €, 3, i, 0, 4, b, bl, b).

Jns  nmanpHeMImIew AeTanu3alMu  MePEeYUCIeHUH HEoOXOAMMO HCIOJIb30BaTh
apabckue 1HQpPHI, IMOCAE KOTOPHIX CTAaBUTCSH CKOOKa, a 3alucCh IMPOU3BOAMUTCS C
a03aIHOTO OTCTYIIA.

a)

0)

1y
)
B)

Odopmitenue npui10KeHU

[To T'OCT 7.32-2001 B Texcte pabOTHl Ha BCE MPUIIOKEHUS TOJDKHBI OBITH JIaHbI
ccbulkU. [IpunokeHust pacnonararoT B MOPSAJIKE CChUIOK HA HUX B TEKCTE.

Kaxnoe npuiioxeHue ciielyeT HAYMHATh C HOBOW CTPAHMUIIBI C YKA3aHUEM HaBEPXY
nocepeaune crpanunbl cioBa «IIPMJIOXKEHUWE» u ero ob6o3nauenus. [Ipumoxenue
JOJKHO UMETh 3aroJIOBOK, KOTOPBIN 3alKMChIBAIOT CUMMETPUYHO OTHOCUTEIBHO TEKCTa
C TIPOIKUCHOM OYKBBI OTACIIBHON CTPOKOM.

[Tpunoxenuss 0003HaYAIOT 3arjaBHBIMU OyKBaMU PYCCKOTO ajidaBUTa, HAYUHAS C
A, 3a UCKIIIOUEHUEM OYKB E, 3,1, O, Y, b, bl, b. [Tocie ciosa «ITpunoxenue» cienyer
OykBa, oOo3Hauawmasi ero mnocieaoBaTenbHOCTh (Hampumep: [TPMJIOXXEHUE B).
JlomyckaeTcsi 0003Ha4Y€HHE NPWIOKEHH OyKBaMM JIATUHCKOro —ajngaBuTa, 3a
uckioueHneM OykB | m O. B cinydae mOJIHOrO HMCHOJB30BaHHUS OYKB PYCCKOrO M
JATUHCKOTO an(aBUTOB JIOMYyCcKaeTcss 0003HAaYaTh MPUIIOKEHHSI apaOCKUMU Ludpamu.
Ecnu B nokyMenTte oHo npuioxenue, oo obozHavaetcs: « [ IPUJIOKEHUE Ay.

TekcT Kaxa0ro MPUIIOKEHUSI MOXKET OBITh Pa3esieH Ha pa3fielbl, MOapa3eibl U
T.1., KOTOpPbIE HYMEPYIOT B Mpeiesiax Kaxa0ro npuioxenus. [lepenq HoMepoM cTaBuTCA
0003HaUEHNE ITOTO MPUIIOKECHHUS.

Hywmepatus ctpanuil mpuiioKeHUuH 1 OCHOBHOTO TEKCTA JIOJKHA OBITH CKBO3HAS.

OdopmiaeHue cnucka JUTEPATYPHI

[To TOCT 7.32-2001 choucok jauWTepaTypbl JOHKEH Has3biBaThesi «CHHUCOK
UCIOJIb30BaHHBIX HUCTOYHUKOB». [lo T'OCT 7.32-2001 cBemenuss o0 HMCTOYHMKAX
CIeAyeT pacmoyiaraTb B TIOPSIIKE TOSIBICHUS CCHUIOK HAa HUCTOYHUKH B TEKCTE U
HYMEpOBAaTh apaOCKUMHU LHppamMu 0€3 TOUKH U nedatath ¢ ad3aHoro orcryna. OIHaKo
B TaKOM KOHTEKCTE YKa3aHHBIA CIHUCOK TMOJipasyMeBaeT HE COOCTBEHHO CITHCOK
JUTEpaTypbl, a CUCOK CChUIOK. CIHUCOK K€ CChUIOK PETJIAMEHTUPYETCS CIeUaIbHBIM
['OCTowm - I'OCT P 7.0.5-2008 «bubnuorpaduueckas ccouika. OOume TpeOOBaHUS U
npaBuia COCTaBJICHUS», KOTOPbIA 0CO00 pa3rpaHUUYMBAET CIUCOK CCHUJIOK M CIHUCOK
JIUTEPATYPHL.

CTpykTypa CHCKa JUTEPATyphl
[TpUHSATO UCTOYHMKH B CIIUCKE JUTEPATyphl pacroiaraTh B aji)aBUTHOM MOPSIKE
(OTHOCHUTENBHO 3arojoBKa COOTBETCTBYIOUIEH HCTOYHUKY OubOinorpapuieckont
3anucu). Ilpu 3TOoM He3aBUCHMMO OT anaBUTHOTO MOpsiAKa BIEpend OOBIYHO HAYT
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HOPMATUBHBIC AKTHI. HCXOI{?[ U3 3TOro, MOXHO CHHUTATL YCTOABIIHMMCS IIPpAaABUJIOM
CJICI[YIOHII/Iﬁ IMOPAAOK PACIIOJIOKCHUA HCTOYHUKOB!

. HOPMAaTUBHBIC aKThlI,
. KHUTH;

. nevyaTHas epUoJINKa;

. HMCTOYHUKH Ha DJICKTPOHHBIX HOCUTENISAX JIOKAJIBLHOTO JOCTYTIA;

. UCTOYHUKH Ha OJJICKTPOHHBIX HOCHTEISIX YIaJeHHOro jgocrymna (T.e.

UHTEPHET-UCTOYHUKH).

B kaxom pasznene cHadaja MAyT UCTOYHUKH Ha PYCCKOM SI3BIKE, a MOTOM - Ha
MHOCTPaHHBIX SI3bIKaX (Tak >ke B a(paBUTHOM MOPSIKE).

HopmaTuBHBIE aKThI pacloJiaratoTcs B CIEAYIOMIEM MOPSAKE:

. MEXIyHapOJHbIE aKThl, paTUduIMpoBanHble Poccueil, mpuuem cHauana
unyt nokymentsl OOH;

. Koncrurynus Poccuu;

. KOJIEKCBI;

. (denepanbHbIE 3aKOHbI;

. ykassl [Ipe3unenrta Poccuuy;

. nocta”osiieHus [IpasurensctBa Poccny;

. IPUKa3bl, MUCbMA U Ip. YKa3aHUs OTJCNbHBIX (peiepaibHbIX MUHUCTEPCTB U
BEJIOMCTB;

. 3aKOHBI CyOBbekTOB Poccuu;

. pacnopsbkeHus ryOepHaTOpOB;

. pacnopsKeHUst 00JACTHBIX (PeCmyOIMKaHCKUX ) TPAaBUTEIIbCTB,;

. cyleOHas MpakTUKa (T.e. MOCTaHOBJEHUS BepXOBHOrO M MPOYMX CYIOB
Poccun);

. 3aKOHOJIaTEIbHBIE AKThl, yTPATUBILNE CUITY.

denepanabHbIC 3aKOHBI CIIEAYET 3aMUChIBaTh B JopMaTe:

denepanpHbli 3akoH OoT [mata] Ne [Homep]| «[HasBanue]» // [odHIHANBHBIN
MCTOYHUK MyOIMKaIUU, TOJ, HOMEp, CTaThs |

3aKoHBI pacrmojiaralTcs He mo andaBuTy, a 1o AaTe NPUHATHS (TTOAMHCAHUS
[Ipesunentom Poccun) - Briepeau Oosiee craphbie.

Ecnu npu Hanumcanuu pabOTHl MCHOJB30BAJICS 3aKOHOMATEIBHBIN COOPHHUK WU
W3JaHUE OTAEJIBHOIO 3aK0HA, B CIIMCOK JINTEPATYPhl BCE PABHO CIIEAYET 3alMCaTh 3aKOH
(mpuka3 W T.aI.) € YyKazaHueM OQUUUAIBHOTO MCTOYHUKA nyOnukaumu. s
(denepabHbIX aKTOB TaKMMHU MCTOYHUKaMH ABISIOTCS: «CoOpaHue 3aKOHOAATENbCTBA
Poccuiickoit ®denepauun», «Poccuiickas razera», «Cobpanue aktoB IlpesuaeHrta u
[TIpaBurenbcTBa Poccuiickon Denepaunmn» u ap.
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6 ITocaenoBaTe IbHOCTL BBINOJHEHUS 3aIaHUSA

Pacuer n koHCTpyHpoBaHue KpyrjaonycroTHoi miautsl (IIPUMEP)

Hcxoonvie dannvle:

1) TeoMeTpUYecKHe MapaMeTphl: HOMUHAIbHAS JIMHA MIUTHL L=6,28 M,
HOMHMHAJIbHAS MIUPHUHA TUIMTh B=2,2 M, mmpuna purens b=0,25 m, pasmep mojku
purens a=0;

2) Harpy304HbIC MapaMeTpbl: BpeMeHHas HopMaTuBHas Harpy3ka V,=500
KFC/MZ, B TOM umcie jmrenbHas V,;=350 KFC/MZ, KpaTkoBpeMeHHast V=150
KTC/M;

3) KOHCTPYKIIMOHHO-TEXHOJIOTHYECKHE YCJIOBUA: IUIUTY apMHUPOBaTh C
IpeIBapUTEIbHBIM HaNPsLHKEHUEM, HCII0Ib30BaTh OETOH Kinacca B25.

JIy1st momepeyHOro CEYCHMS TUTHTHI IPUHSATH IYCTOTHYIO (JOPMY C KPYTIIBIMHU
NyCTOTaMH (MHOTOIYCTOTHYIO).

Pacyer muuThl  1EnecooOpa3HO  NPOU3BOAUTH B ONPEICICHHOM
HOCJIEI0BATEIbHOCTH.

Pacuem no npedenvnvim cocmosanuam nepgoti epynnoi
PacyeTHble MPoJieT M HATPY3KH
[Tpu onMpaHuy IIKTHI Ha pUrelb ToBepXxy (a=0) pacyeTHBIH poJieT (puc.2)
[=L—-b/2=6,28-0,252=6,155=62M

IMozcuer HArpy30K Ha | M° MEPEKPBITHS yI0OHO BECTH B TaGIHUHOM (Gopme

(tabu. 4), rue ydreHa Harpyska OT KOHCTPYKIHHU Toja (puc. 3).
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q=g+V

D

b=0,25 m

1=6,2m

N

b=0,25 m

L=6,28m

B=2,2 m

B
b

@: ) al/8
)
(o)
/2 /2

<z>\ ql/2

Pucynox 2 -

PacueTHas cxema IUIMTEI U O
MOMEHTOB M u monepedHbix cui Q)

fOpbI pACUETHBIX YCUITUH (M3T

Oaromnmx
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Tadonura 1 - HopmatuBHBIE U pacyeTHBIE HATPY3KHU HA | m? IIEPEKPHITUS
y

Ne Harpyska HopmatuBnas, | Koaddpuuuen | Pacuernas,
n/n Kre/m? T Kre/m’
HaJeKHOCTH
10 HArpy3Ke
1 2 3 4 5
1 | IIOCTOSHHAA
2 - KepaMH4YeCKHE INUIUTKH, O =13mm
(p=1800kz/ M3) & L 2o
3 | - cnoit mementHOTO pactBopa, O = 20MM
(p= 22007(’2/]1/13) “ L3 o2
4 | - MHOTOITyCTOTHAs IUINTA 300 1,1 330
5 | MTOI'O 368 - 414
6 BPEMEHHAS 500 1,2 600
7 | B Tom uucne:
8 | - nurenbHas 350 1,2 420
9 | - kpaTKOBpeMeHHas 150 1,2 180
10 | [IOJIHAS HAT'PY3KA 868 - 1014
11 | B Tom uucre:
12 | - mocTosiHHAS U ATUTEIbHAS 718 - -
13 | - kpaTKOBpeMeHHas 150 - -

<

LT N N 4
- T - -
LA S S N S S - .

L - - - - - T T T - - -
R OF X OF K X OF OF OFOFOF OFoFoF oFoFoFoX
LA S S S S S . S, S . S - - S - . . S

L R - - 4

<
FoF o X OF O oFoF oxo»
LA 4

*

LA . S - .

<

MHoronycTtoTHaa nauTa

Cnoit uemeHTHoro pacteopa 6 = 20 mm

_—

Kepamuueckas nantka & = 13 mm

P
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Pacuetnas Harpy3ka Ha | M mposieta (JUIMHBI) TUIMTHI IPU €€ IUPUHE 2,2 M
c yderoM Kod(d¢duIMeHTa HAISKHOCTH IO Ha3HAuYeHWIo 3aaHui J4 = 0,95

COCTaBJISICT:
g = 414%2,2*0,95 = 865 xrc/m — noctosiHHas,

q=g+V =1014%2,2*0,95 = 2120 xrc/m — mosHasi.

HopmartuBHas Harpy3ka Ha 1 M:
gn =368%2,2*0,95 = 770 krc/Mm — nmocTosiHHAS,

q, =g, +V,=868%2,2%0,95 = 1815 krc/mM — nonHas;
g, +V, , =718%2,2%0,95 = 1500 Kkrc/M — HOCTOSIHHAS U JUTUTEIbHAS.

Ycwius oT pacuyeTHbIX M HOPMATHBHBIX HATPY30K.
Yeunua oT Harpy3ok MNpeCTaBiISIIOT cOO0W M3rubaronme MOMEHTH M u
norniepeynbie critbl Q (puc. 2).
OT pac4eTHON HArpy3KHU:

M =ql? |8 = 2120%6,2%/8 = 10186 = 10200 kre*m;
O =ql/2 =2120%6,2/2 = 6572 = 6600 krc.
OT HOpMaATUBHOW MOJTHON HATPY3KHU:
M =q 1’ /8 =1815%6,2%/8 = 8721 = 8730 krc*m;
O =gq,1/2 =1815%6,2/2 = 5626 = 5630 krc.
Ot HOpMaTHBHOﬁ IMOCTOSIHHOM U I[J'II/ITGJIBHOﬁ Harpy3o0K:
M =(g, +V,,)I’/8 =1500%6,2%/8 = 7207 = 7210 krc*m.

Omnpenesienue pa3MepoB ce4eHHs MJINTHI
BricoTa ceuenrs MHOTomycTOTHOM (12 KpyTibIX MyCcTOT auameTpom 14 cm)
IpeBapUTENIbHO HANPSHKEHHOM THTHI (puc. 4, a):

h=1/30 =6,2/30=0,206 = 0,210 m;
hy =h—a =21-3=18 cm — pabo4ast BEICOTA CEUCHHSL.
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OcTanpHble pa3Mephl IONEPEYHOTO CEUEHUSI MHOTOITYCTOTHOM TITUTHI:
- TOJIIIMHA BEpXHEU W HIKHEH nostok (21-14)/2=3,5 cwm;
- mupuHa pedep — cpeanux 3,5 cM, kpaitHux — 4,75 cm
(4,75*%2 + 3,5*11 + 14*12 =216 cm (puc.4,a).
B pacyerax mo mnpenenbHbIM COCTOSIHUSM TI€PBOM TPYNIBI pacyeTHas

TOJIMHA CKATOM IIOJIKHM TaBPOBOIO ceueHus /1 +=3,5 cM (puc.4, 6). OtHOWmICHHE

h} / h=3,5/21=0,17 > 0,1, mo3TOMy B pacdeT BBOAUTCS BCSA IIMPHHA MOJIKH b} =

216 cm, a pacyetHas mupuHa pedpa b=216-14*12=48 cwm.
XapakTepuCTUKH MPOYHOCTH 0€TOHA U apMATYyPbl

MHoOronyctoTHasi MpEABAPUTEIILHO HaNpsDKEHHAs IUIMTa apMHUpYyeETcs
CTEp>KHEBOU apMarypoil kiacca A-V C 3JIEKTPOTEPMUYECKUM HaNpsLDKEHHEM Ha
yrnopsl popMm. K TpemmHOCTOMKOCTH TUIMTBHI TPEIbABIAIOTCS TpeOoBaHus 3-i
kareropu. W3nenne mnoxaBepraercs TEIUIOBOM 00paboTke Ipu aTMOCpepHOM
JIaBJICHUMU.

beron Tspkensil kinacca B25, COOTBETCTBYIOIIMI HANpAraeMon apMmarype.

=185 «ec/cem?,

pacuetHas: Ry=145 krc/cm’; kosbduiment yenosuit pabots Getona: ¥, , =0,9;

Ero mpusmenHas npoyHocTh HopmatuBHas: R, =R,

2
HOPMaTHBHOE COIPOTHUBJICHUE IIPH pacTsvkeHuH: R, = R =16 «kec/cm”,

bt,ser
pacuetHoe: Ry=10,5 krc/cmM’; HadampHBII MOYTb YIOPYLOCTH OCTOHA:
E, =300000 xec/cm’.  Tlepenatoumas  mpousocTh  GetoHa Ry
yCTaHABIMBAETCA TakK, dYTOOBl TMpH O0XKATUM OTHOIICHHWE HAaINPsSHKCHUN
Oy /Rbp <0,75.

[IpononbHass apmarypa kinacca A-V, HOPMaTUBHOE CONPOTUBJICHUE:

R, =7850 «ec/ cm’, pacuetHoe compothBienne: R=6800 Kre/cMZ MOyIb

S

yupyroctu:  E_=1900000 «kec/cm . IpenBapuTensHOe  HAmpsUKEHHE
apmarypei: 0, = 0,75R,,=0,75*7850=5888=5900 krc/cm”.

J{ns mpenBapuTENIbHOTO HAMpPsDKEHUs] apMaTypbl HEOOXOJMMO MPOBEPUTH
BBITIOJIHEHUE YCIIOBHIA:

o,+Ac, <R, 0,—-Ac,203R,,, (1)

rae Aasp =0,05 O, - IPH MEXAHUYECKOM CIIOCO0E HATPSUKEHNS;

sn?

Ao, =30+ 360/] - npu snexrpoTepmIraeckoM criocobe HaMpsKEHUS;
| — mMHA HATATMBAEMOrO CTEPHKHS, M (PACCTOSHHE MEXKIY HapyKHBIMHU
IpaHsIMHU YIIOPOB);

Ao Mlla

sp?
B nanHoM citydae mpu 37€KTPOTEPMUYECKOM CIIOCO0E HATSKEHUS:
Ao, =30+ 360/1=30+360/6,0 = 88 MIla =880 krc/cm’;

o, + Ao, =5900+880 = 6780 krc/em’ < R, =7850 rec/cm’
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o, — Ao, =5900-880 = 5020 krc/em® > 0,3R,, = 0,3*7850 = 2355

Kre/em’ — ycioBus (1) BIMOJHSIOTCS.
[IpenenbHOe OTKJIOHEHHWE 3HAYEHUS MPEABAPUTEIHLHOTO HANPSLKCHHUS
OTIPEEIISIIOT 10 popmyIe:
Ao,
(I+1/\n,), )
o) sp
rIe Ny — YHACIIO HAIPATAEMBIX CTEPIKHEH B CEUEHHUHU DIIEMEHTA.

3necs npu n,=10 Ay, = 0,5*880/5900*(1+1/+/10) = 0,10

KoaddunmenT rouHocTr HaTs>KEHUS Y = 1—Ay » = 1-0,1=0,9

Ay, =05

[Tpu mpoBepke Mo 00pa30BaHUIO TPEIIMH B BEPXHEW 30HE MPH OOKATHU:
Y sp =] +A7/Sp = 1+0,1 = 1,1 . 3HaueHue NPEABAPUTEIHLHOTO HAIPSIKEHUS C

YU4€TOM TOYHOCTHU HATSXKCHHA:
o, =0,9%*5900 = 5310 = 5300 krc/cm”

IIpoyHOCTH MJIMTHI 10 HOPMAJTBLHOMY CE4YeHHIO
B cedeHMM MHOrONMyCTOTHOW IUIMTHI, HOPMaJIbHOM K HPOJOJIBHOM OCH,
JIEUCTBYET pACUETHOE YCUIIME B BUJIE U3rMOAONIEr0 MOMEHTA OT MOJHOM HArpy3Ku
M=10200 xrc*m = 1020000 xrc*cMm. IT0 ceueHUe SIBISETCS TABPOBBIM C MOJIKOM B

cxaroit 30He (puc. 4, 6). Heo6xoanumo onpenenuts TabanyHble 3HAUYCHUS X, , & 1
¢ TaKoro Ce4eHUs:
o, = M/\y,, R, ) = 1020000/(0,9*145*216*18” = 0,111
£=0,12; £=0,94
Beicota cxkaroit 3ombl X =¢&h, = 0,12%¥18 = 2,2 cm < h’=3,5 cm -

HEUTpaJIbHas OCh IPOXOJUT B IIPEJIEIIaxX CKATOU MOJIKH.
XapakTepucTHKa CKaTOM 30HBI JIS TSHKEJIOTO OeToHaA:

w =0,85-0,0008y,,R, =0,85-0,0008*0,9*145 = 0,75
['paHnyHasl OTHOCHTEIbHAS BBICOTA CXKATOM 30HBI ONPEICIACTCA 110
bopmyie:
é:R :a)/[]+(o-s1/632)(]_60/]9])]’ (3)

rae Oy, =R — 0, - Hanpsikenue B apMatype ¢ (PM3HYECKHM MPEIETIOM
rekysecth o, wm O, =R +4000-0, - uanpsxenne B apmarype c
YCIIOBHBIM TIPEJETIOM TEKY4eCTU O, C Y4ETOM HAKOMHUBIIMXCS OCTATOYHBIX
nedopmarmii;
o, =5000kec/ cm’ i pab 0
o= npu  kodddumnumente ycmoBuid paboTel  OeTOHA
V2 <1;

O-sp - IPCABAPUTCIBHOC HAITPSKCHHUC C YICTOM BCCX ITOTCPb.
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CymMapHbie TIOTEpU TPH JTHOOOM CIIOCO0E HATSHKEHHS MOTYT COCTaBJISATH

30% HayanpbHOTO MpPEABAPUTENILHOIO HampsbkeHus. B pacuerax KOHCTPYKIIMA

2
CyMMapHbIe IOTEPH JTOKHBI MpuHUMAaThes He MeHee 1000 krc/cm”.

3necy O, = 0,7%5300 = 3710 = 3700 krc/cm” u o popmyite (3) MOIyHHTCS
&r = 0,75/[1+(7100/5000)(1-0,75/1,1)] = 0,52,
rae 0, = R, +4000 - o, = 6780+4000-3700=7080 krc/cm”.

[pu cobmonennn  ycnosus & =0,12<&E, =0,52  npunnmaercs
KOO (UIMEHT YCIOBUM Pa0OThl, YYUTHIBAIOIIMN CONPOTHBJIECHHE HAIPATaeMOM
apMaTypsl BEILIE O ,, COTIIACHO (opmyIe:

Vss =N——=IN25/cp =D <7, (4)
rae 1 - kooddunment; s apmatypsl kinacca A-1V 1= 1,20; xknaccoB A-
V, B-Il, Bp-Il, K-7, K-19 7= 1,15; xnacca A-VI n=1,10.
B nannoMm pacuere y , = 1,15-(1,15-1)(2*0,12/0,52-1) = 1,23 > n=1,15.
ITostomy npunumaerca ¥, = 17=1,15.

[Inomans ceueHus: paCcTAHYTON apMaTypBbl:
A =M /(7 R Ch,) =1020000/(1,15*6780%0,94*18)=7,7 cm>.

[Io copramenty apmarypbl MOXHO HpuHATH 10010 A-V ¢ miomaabio
ceueHms As = 7,85 em” (puc. 5).

(000000000000,

Pucynok 5 - Pa3menieHre npooJbHON HANPAraeMoM apMaTypsl B IONEPEYHOM
CEUCHUH IUIUTHI
IIpo4YHOCTH IVIUTHI 10 HAKJIOHHOMY CEYCHUI0

B ceyeHMM MHOrOIYCTOTHOM IUIMTBHI, HAaKJIOHHOM K IPOJOJIBHOW OCH,
JIEUCTBYET PACUETHOE YCWJIME B BHUJEC IOIMNEPEUYHOU CHUIIbI OT IIOJHOW HArpy3Ku
Q=6600 krc.

HeoGxonumo ompeAenuTs JIMHY MPOEKIUU PACYETHOTO HAKJIOHHOTO
CedyeHHUsI Ha IPOJOJIBbHYIO OCh INUTHL: € < 2/,

10 @10 A-V

BinsiHue cBecoB CKaThIX MOJIOK TABPOBOIO ceyeHus npu 12 mycroTax (puc.
2, a, 6) yuuthiBaeTcs KodDPUIIMEHTOM @, 3HAYCHHE KOTOPOIrO JOIKHO OBITh
Mensbiie 0,5.
Q= 12[0,75(3h})h} /(bh,)] = 12*[0,75(3*3,5)3,5/(48*18)] = 0,382 =
0,4<0,5
Brmusaue ycunmms oOxkatus P=38,5 1Cc (cM. pacuer mnpeaBapuUTEIbHBIX
HAIPsHKEHUH apMaTyphl IUIMTHI) YYUTHIBaeTCAd KOY(D(MHULIMEHTOM (0, , 3HaYECHUE

KOTOPOTO TOXKE TOJKHO ObITh MeHbIIe 0,5:
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@, =0,IN /(R,,bh,) =0,1*38500/(10,5*48*18) = 0,42<0,5.
3uauenne [+ @ ++¢, orpanudeHo senuunHoW 1,5. B maHHOM pacuere
1+ P+, = 1+0,30+0,45 = 1,75>1,5 , noatomy npuHumaetcs 1,5.
Torna k=@,,(I1+¢, +@,)R,bh; = 2*(1,5)*10,5*48*18” = 489888 =
490000 Krc*cm, Tae A TSKENOro OEToHa () ,=2; MEIKO3EPHUCTOTO - (@, ,=1,7;

JIerkoro - ¢,,=1,5...1,9.

B pacyeTHOM HAKIOHHOM CEYEHHH IIONEPEYHOE BHYyTpeHHee ycuiue Qp,
BOCIPHHUMAEMOE OETOHOM CKATOM 30HBI, YPAaBHOBELIMBAECTCS IIOIEPEYHBIM
BHYTpeHHUM ycuineM Qgy, BOCIPUHHMAEeMbIM apMaTypoOH, IepeceKaromiei
HakIoHHYI0 Tpemuny. ITostomy Q, =Q, =(Q/2, oTkyna AnuHa HPOCKLHH

pacyeTHOro HaKJIOHHOI'O CEYEHHs Ha IPOAOIBHYIO OCh IUIUTHI COCTABIIAET:
c=k/Q, =k/(Q/2) =49000/(6600/2) = 148,4 cm.
3nech ¢ = 148,4 cm > 2hy = 2*18 = 36 cM, M03TOMY IPUHUMAETCS C=36 CM.
Torga 6€TOH CXaTOW 30HBI MOKET BOCIIPUHSATh yCHIIUE:
Q, =k/c =490000/36 = 13611 = 13650 xrc > Q = 6600 krc.
CrnenoBaTenbHO, MONEPEYHas apMarypa o pacdery He Tpedyercs. OnHako
Ha TPUOIIOPHBIX YYacTKaxX JIIMHOH |/4 ycTaHaBmMBaeTcss KOHCTPYKTUBHO apMaTypa

@ 4 Bp-l c mmarom S =h/2 =21/2=10,5 cm (puc. 6). B cpenneii yactu nposera
IUIMTHI TIONIEPEYHAs apMATyPa HE IPUMEHSETCS.

(OO0 OODOCOOO])

K-1

@4 Bp-|

I/4 I/4

I (I

Pucynok 6 - Pa3® 1 € momepeyHoil KOHCTPYKTUBHOM apMa K-1  [ONEPEYHOM
U MPGavannoM ceueHUsIX WInThl (K-1 — cBapHbIE Kapkacbi)

Pacuem no I’lpe()e./lebl.M COCMOAHUAM emopoﬁ cpynnbsl

I'eomeTpuyeckue XapaKTepuCTUKH NPUBEJEHHOT0 CeYeHUs
[IpuBeneHHoe ceyeHHWE MHOTOMYCTOTHOW IUIMTBI MOXHO  TIOJIYYHUTh
YIPOLIEHHO 10 CXEME Ha puc. 4, B.
Kpyrioe ouepranue mycTOT 3aMeHsIETCS 3KBHUBAJCHTHBIM KBaJIPaTHBIM CO
croponoii i =0,9d =0,9%14=12,6 cm.
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TOJ'II_HI/IHa ITIOJIOK SKBUBAJICHTHOI'O CCUCHMU I
hy =h, =(21-12,6)2 =42 cm.

[[Inpuna pedpa SKBUBAJICHTHOTO CEYCHUS:
216-12*12,6 = 64 cMm (puc. 4, B).
[[Iupuna mycToT:
216-64=152 cMm.
HJ’IOH_IaI[B HpI/IBeI[eHHOFO CCUCHMUI.
Apeg = 216%21-152%12,6 = 2620,8 = 2600 cm>.
PaccrosiHue OT HUKHEN TpaHU 0 UEHTPA TSHKECTH NPUBEICHHOTO CEUEHUS:
v, =h/2 =21/2=10,5 cm.
MOMeHT I/IHepLII/II/I HpI/IBeI[eHHOFO CCUCHMUAI.
lreg = 216*213/12-152%12,6%/12 = 141359,9 = 141400 cm”.

MOMGHT COIIPOTHUBJICHUA CCUCHUA 110 HI/I)KHeﬁ 30HC.

W.,=1.,1y,=141400/10 = 14140 cm’.

F

MOMEHT COMPOTHBIICHHUSI CEUCHHS 110 BEPXHEi 30HE:
v _ 3
W.g=W,.;=14140 cm’,

r
Paccrosinue ot H,Z[pOBOﬁ TOYKH, HanoOoee YHaHCHHOﬁ oT paCTHHYTOﬁ 30HBbI
(BerHCP'I), A0 OCHTpa TAKCCTH IIPHUBCACHHOIO CCUCHHUA OIIPCACILICTCA II0

bopmyie:
r=o W, /4., roe @, =],6—(O'b/Rb,ser). (5)
3/1ech OTHOIICHHME HANpPSOKCHHS B OCTOHE OT HOPMATHUBHBIX HArpy3oK M
ycuiMs 00KaTusi O, K PacueTHOMY CONPOTHUBIEHHIO OETOHA IJs NpPEAENbHBIX

COCTOSIHHI BTOpOM Tpymmsl R MPEABAPUTEIBHO MOXKHO IPUHATH paBHbIM 0,75,

., =0,75.

IToatomy ¢,=1,6-0,75=0,85 n r = 0,85(14140/2400)=6 cm.

PaccTrostnue ot A1poBOM TOYKH, HAUMEHEE YAAIEHHOM OT PacTAHYTOU 30HBI
(HMKHEHN), 10 LIEHTPA TSHKECTH MPUBEICHHOTO CEUCHUS [jn = I = 6 CM.

YIpyromiacTuuHbli MOMEHT CONPOTHUBIIEHUS TNPUBEAEHHOTO CEUYECHUS IO
pacTsAHYTOM 30HE oNpeieseTcs o popmyiie:

Wpl = 7VVred (6)

rae Ko3(p(UUHUEHTOM Y YUWUTHIBAIOT BJIMSHUE HEynpyrux naedopmanuit

b,ser

To ecth O, / R,

GETOHA PACTAHYTON 30HBI B 3aBUCUMOCTH OT (hOPMBI cedeHus. JIIsi CHMMETPHYHBIX
nByTaBpoBeIx cevennii npu 2 <b, /b =D, /b npunumaior y = 1,5.

B jmamHom  pacwere  y=1,5 mpm  b,/b=216/64=3,4>2 u
W, =1,5%14140=21210 cm’.

YHOpyromiaacTU4eCKuii MOMEHT COIIPOTUBIIEHUsI IO PACTAHYTOW 30HE B
CTaJIMM U3TOTOBJIEHUS U O0XKATHSI:

b _ 3
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IloTepu npeaBapuTEIbHOT0 HANIPSIKEHUS APMATYPbI
[ToTepu OT penakcaliu HaIpsHDKEHU B apMaType MU JIEKTPOTEPMUUYECKOM

cnocobe  HATSDKCHHUS o, =0,030,,=0,03*5900=177 Kre/cM’,  THe
peIBAPUTENLHOE HANPSIKECHUE apMaTypel O, =5900 krc/cM’, a ko3 purnmeHT
TOYHOCTH €€ HATIKCHHS TIPH STOM )/, = 1. TloTepu OT TeMIIEpaTypHOTO TIeperaa

MEX/y HATSHYTOM apMatypoil u ymopamu O, = (), Tak Kak OpH OpomnaprBaHUU

dbopMa ¢ yrmopaMu HarpeBaeTCsl BMECTE C U3JICITHEM.
Yeunve 00xaTus:

P, =A4(o,, -0, —0,) =17,85(5900-177-0)=44926=45000 krc = 45 Tc.
OKCLEHTPUCHUTET TOTO YCHUIIUS OTHOCUTEIBHO LIEHTPA TSKECTH CEUCHHUS:
€op=N/2-a=21/2-3 =7,5 cm.
Hanpsixenue B OeToHE Ipu 00XKaTUU
Opp = P/ A + Py /W, = 45000/2400+45000%10/14140 = 51xrc/cM®.

Bennuuna nepenatoyHoi MPOYHOCTH O€TOHA YCTaHABIUBAETCS U3 YCIOBUSA:
/Ry, =0.75.
Otkyna:
R,, =0,,/0,75 =51/0,75=68 krc/em” < 0,5 B25 = 0,5%250=125 krc/cum’.

[Tpunaumaercs Rp,=125 KI‘C/CMZ, TOT/Ia OTHOLICHHE O, / Rbp = 68/125=0,54.

Cxumaroiiye HamnpsskeHUs: B OETOHE Ha YPOBHE IIEHTpa TSHKECTH CEUYCHUS
HanpsAraeMou apMaTypsl oT ycusiusi o0xkatusi (06€3 yueTta MOMEHTA OT Beca IUIUTHI)
COCTABJISIIOT:

Gbp = 1)1 /Ared +1)160p /(]red /eop) = 1)1 /Ared +1)Iejp /Ired =
=45000/2400+45000*7%/141400 = 35 krc/cm’,
[ToTepu OT OBICTPO HATEKAIONIEH MOJ3y4yecTH OETOHA 3aBUCIT OT YCIOBUM
TBEpPJICHUS, YPOBHS HaINpsOKEHUM W Kiacca OeToHa. Pa3BuBaroTCcs OHU Tpu

o0xaTuu U B nepBble 2-3 yaca nocie Hero. [Ipu ecTecTBEHHOM TBEpAECHHH OHH
COCTABJISAOT:

o5 =4000,,/R,, npu o, /R, <a; (7)
o5 =400a+9005(c,, /R, —a) npu o©,,/R,, >a, (8)
rae & u [ - K03bPUIHEHTHI, TPUHAMAEMBbIE TIPH TIEPEIATOYHON TPOYHOCTH

OeToHa:
a=075 p=12 R,, =300 keclem® U 6obliue,

a=0,7 B=135 R, =250 kec | em?:
a =0,65 =25 Ry = 200 kec | em?®;
a=0,6 p=25 Rbp =150 kec/cm® u Huorce.

[Tpu TeroBoi 00paboTke U aTMOC(HEPHOM JABICHUH OTEPU YMHOXKAIOT Ha
ko3 dunment 0,85.

52



3necs pu 0, / Rbp =37/125=0,30<0,5
o, =0,85*400(c,, / R,,)=0,85*400%0,3=102 krc/cm’

IlepBrie notepu 0, = 0; + 0,=177+102=279 Kre/em’

C ydeTom moteph O, + 0, Hampmxenne 0,, =P/ A4, -I—P]efp /1, =
441000/2400 + 441000%7%/141400 = 499 «krc/cM’, rIe  ycCHIHe
P, =A4(o,—-0,—-0,—0,)=7,85(5900-177-0-102) = 44125 = 44100 xrc =
44,1 Tc.

Torna Ohp /Rbp =49,9/125=0,4.

[Torepu oT ycaaku OeToHa B cjlydae TEIJIOBOM 0OpabOTKH mHpH

2
atMochepHOM naBiennn Oy =350 kec/cm”.

[Torepu ot noszydyectu 6eToOHA (CIEACTBUE COOTBETCTBYIOLIETO YKOPOUEHUS
AJIEMEHTA) 3aBUCAT OT BUIa O€TOHA, YCIOBHM TBEPJICHHUS, YPOBHS HAIIPSKEHUM:

o, =1500a(c,, I R,) npu o, /R, <075 9)
o, = 3000a(c,,/ R,) —0,5) npu o, /R, >075 (10)
rac Gbp OIIPCACIIACTCA TaK KC, KaK U IIpU 66 , o= ] - IIPH CCTCCTBCHHOM

tBepaenun Oetona; o =0,85 - npu TemnoBoil 00paboTKe MW aTMOC(PEPHOM
JaBIICHHH.

3necs 0, = 1500a(0,, / R,,)=1500%0,85*0,4 = 510 xrc/cm’

Bropsie otepu G, , = O + 0y = 350+510 = 860 xrc/cm®

Tonusie motepn O, =0, +0,,, = 279+707 = 986 krc/cm’, uTO
MEHBIIIE YCTAHOBICHHOTO MHUHMMAIbHOro 3HaweHms 1000 krc/cm®. ITostomy
npuanmaercs o, = 1000 xec/cm’

VYceunue o0xkaTusi ¢ y4€TOM MOJHBIX TOTEPD:
P, = A,(0,, — 0,,) = 7,85%(5900-1000)=38465=38500 xrc = 38,5 c.

Oo0pa3oBaHne HOPMAJIbHBIX TPELUH
Pacuer Ha oOpa3oBaHue TpeUIMH, HOPMAJbHBIX K MPOAOJIBHONW OCH,
MPOU3BOJIUTCST JIJISI BBISICHEHHS] HEOOXOAUMOCTH TMPOBEPKH IO PACKPBHITUIO
TpeuuH. Ilpu 3TOM 1 3IEMEHTOB, K TPEUIMHOCTOMKOCTH KOTOPBIX
NPEABIBISIIOTCS ~ TpeOoBaHUs  3-W  KaTeropuu, TMPUHAMACTCS  3HAYCHUE

K09(YHUIUICHTOB HAJCKHOCTHU 0 HATPY3KE } » = 1. 3nech neiicTByeT BHyTpEHHEE

YCHJIUE B BUC M3THOAIOIIETO MOMEHTA OT HOPMATHBHOW TTOJTHOM HATPY3KH:
M = 7850 krc*m = 785000 krc*cm.
HopMmaipHble TpenpHa HE 00pa3yroTcs, €CIM MOMEHT BHEITHUX CHil M He
IIPEBOCXOUT MOMEHTA BHYTPEHHUX YCHJIMH B CEUYCHHH TIepel] 0Opa3oBaHUEM
TPEILHUH, TO €CTh:

M<M,.. (11)
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MomeHT 00pa3oBaHUs TpPEUMH M0 MPHUOIMKEHHOMY CIHOCO0Y  SIPOBBIX
MOMEHTOB:

M. . =R

cre bt,ser

W, +M,, =16%21210+388080 = 727440 krc*cm,
IJie pY 3HauYeHUU KO3 (UIIMeHTa TOUHOCTH HATSKEHUS ¥s = 0,90 SIIPOBBIN
MomenT yeunus obxarus M, =y P (e,, +r) = 0,90*38500%(7+6) = 450450

KI'C*CM.

[Tockompky M = 785000 xrc*cm > My, = 727440 xrc*cm, TpemMHBI B
pacTsHyTOM 30HE oOpasytorcsa. CremoBaTenbHO, HEOOXOMUM pacdeT M0 WX
PACKPBITHIO.

Crnenyer mpoBepuTh, 00pa3yOTCs JIM HayallbHbIE TPEIIMHBI B BEpXHEH 30HE
IUIMTBl MpU €€ O0KaTUW MpU 3HAYECHUH KOdI(PPUIMEHTAa TOYHOCTU HATSKEHHS
7sp =110 (MOMEHT OT Beca IIUTHI HE Y4YHUThIBaeTcs). PacueTHoe ycimoBue MMeer

BUJI:
7/sp1)1(eop o rinf) < Rbtprl (12)

rae  Rpp=10 kre/em®  — COTNPOTHUBJICHUE OETOHA  PaCTSIKECHHIO,
. 2
COOTBETCTBYIOLIEE IEPENATOYHON NPOYHOCTH OeToHa Rp,=125 kre/em”.

3necw ¥, P, (eop —7,¢) = 1,10 * 45000 * (7-6) = 138600 krc*cm < Ry, W,

= 10*21210 = 212100 krc*cm — ycnoue (11) ynoinerBopsieTcsi, TO €CTb
HaYyaJIbHbIC TPEIIUHBI HE 00Pa3yIOTCH.
PackpbiTHe HOPMAJIBHBIX TPEIIUH

[IpenenpHas muUpHHA PACKPBITUS TPEIIUH, HOPMAJIBHBIX K MPOAOJIBHON OCH,
COCTaBISICT  [Agc]=0,4 MM —  HEOPOAOJDKUTENBHOE; [dg]=0,3 MM —
MPOJIOJDKUTEIIFHOE. 37IeCh B pacyeTe YUYUTHIBAIOTCS HM3TrHOAIONIME MOMEHTBHI OT
HOPMATHUBHBIX Harpy3ok: M=6500 krc*M — mocTtossHHOW W jyuTensHoi; M=7850
KIrc*M — MOJTHOM.

[Ipupamenne HanpsbKeHUM B pacTAHYTOM apMarype OT  JIEMCTBHSA
MOCTOSTHHOM U JUTUTENBHON HAarpy30K ONpeesistoT o ¢hopmyle:

O-SZ[M_P(Z]_esp ]/WS" (13)

T7ie Z; — TUiedo BHyTpeHHel mape cun, z, ~ hy —h, /2 = 18-3,7/2 = 16,15
CcM;
esp=0 — ycunue obxxatus P, mpuiIoKeHO B LEHTPE TSHKECTH CEUEHHS HUKHEH

HanpsracMou apMaTyphbl;
W, — MOMEHT CONPOTUBJICHUSI CEUYEHUSI 10 PACTIHYTON apMaType;

W=Asz; = 7,85 * 16,15 = 126,77 = 127 cm".
o, = (650000-38500*16,15)/127 = 222 Kre/cM? — OT TTOCTOSIHHOM 1
JUIATEIILHOM.

o, = (785000-38500%16,15)/127 = 1285 = 1300 Krc/cM” — OT TIOJTHOIA.

[IupuHy pacKpbITHS TPEIIUH B MM Ha YPOBHE OCH PACTSHYTOW apMaTyphbl
OTIPEJIEIISIIOT TI0 SMITUPUIECKON hopmyie:

a,, =20(3,5-100)5n¢ (o, E)d , (14)
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rne 1= A /(bh,)<0,02 - xo3dduureHT apMUPOBAHHS CCUCHHUS;

O - kod(p¢uiment, O =1 mnpu ydere KPAaTKOBPEMEHHBIX HArpy30K H
HEPOI0DKUTENLHOIO JEWCTBHUS MOCTOSHHBIX M JIMTEIbHBIX HArpy3ok; O = 1,5
IpH y4eTe MPOJOLKUTEIBHOTO ICUCTBUSI MOCTOSHHBIX M JUTHTENBHBIX HAarpy30K
JUTSL KOHCTPYKIIUH U3 TSHKEOro OETOHA B HOPMAIBHBIX YCIIOBHUSIX OKCILTyaTallUH;

17 - KO3(p(UIMEHT, 3aBUCAMINA OT BUIa W OPOQHIS MPOTOTBHOM
pacTsHyTO# apMatypsl; 77 = [ Ui cTepiKHel nepuoanydeckoro npodwst; 77 = 1,2
s mpoBosiokd  KiaccoB Bp-l, Bp-ll u kamaroB; 7=171,3 mia rmagkux
ropsiueKaTaHHbIX cTepxkHell; 77 = [,4 s npoBosioku kiaccos B-1, B-I1;

@, - KO>()GULIMEHT, YYUTHIBAIOUMIl IINTEIBHOCTh JICHCTBUS HATpy3KH;
@, = 1 pu HETIPOOIDKUTENBHOM; (0, = 1,5 TIPH IIPOXOKUTEIEHOM;

d — muameTp MPOOJIBLHOM apMaTypPhl B MM.
OT HENPOAOIKUTENBHOTO IEUCTBUS MTOJTHOM HATPY3KHU:

a,., =20(3,5-100u)6ne,(c,/ E)d =20* (3,5-100*

0,0096)*1*1*1*(1300/1900000)* 310 = 0,0782 = 0,10 MM,
rne u= A /(bh,) = 7,85/(48*18) = 0,0091 — xo3punEeHT apMUPOBAHKIS

pebpa TaBpoBoro ceueHus (puc. 4, 0).
OT HENPOJOIKUTEITHHOTO JIEUCTBUSI IIOCTOSTHHOM U JITTUTEIILHON HATPY30K:

Qcre2 = 20*(3,5-100*0,009l)*l*l*l*(561/1900000)*% =0,0373=0,03
MM.
OT NOCTOSIHHOM U IJTUTEJIbHON Harpy30K:

Acres = 20*(3,5-100*0,0096)*1*1*1,5*(1300/1900000)*% =0,1423 =
0,15 mm.
Henpoao/KkuTenbHOe pacKpbITHE TPEUTUH:
cre = Aeret - Aere2 + Acrez = 0,10 - 0,03 + 0,15 = 0,22 MM < [ace] = 0,4 mm.
[IpoaomxuTEeNbHOE PACKPHITUE TPEIIUH:
Acre = Agrez = 0,15 MM < [arc] = 0,3 MM.
IMporu6é naursl

[Iporu6 ompenensieTcsi OT TOCTOSHHOM U JJIUTETLHONM HOPMATHUBHBIX
Harpy3ok. Ilpeaensubiii poru6 coctaBiseT [f]=3 cM. 3mech cieayeT BHIYMCIUTD
napameTpbl, HeOOXOAUMBIE JIJIsl OTNIpeIeNIEHUs MPOruda MIUTHI C YIETOM TPEIUIUH B
pacTSHYTOW 30HE. 3aMEHSIIONIMI MOMEHT paBeH H3rudaroneMy MOMEHTY OT
HOPMATHUBHBIX TTOCTOSIHHOM W JNTUTEIHLHOUN Harpy30k M=6500 krc*m.

CymMapHas IpoJI0JibHAs CHJIa paBHA YCHIIMIO TIPEIBAPUTEIHLHOTO 00XKATHS C
y4eTOM BCE€X IMOTepPh M TPH 3HAYEHUU KOd(PPUIIMEHTA TOUYHOCTH HATSIKEHUS
apMaTyphl:

?/Sp =1 ; Nt0t=P2:38,5 TC.

DKCUEHTPUCHUTET Esot = M / Niot = 650000/38500=16,9 cm.
[Ipu 1inTeNbHOM AeHCTBUM HAarpy3ok ¢, = 0,8
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Kosdduuument ¢, onpenengercs no popmyie:
P = Rbt,seerl /(M - Mrp) <1 (15)
3necy @, = 16*21210/(650000-375150) = 1,36 > 1, nostoMy B pacuere

npuHNMaercsa @, = 1.

Koaddumment, xapakrepusyromuii HEPaBHOMEPHOCTh PACTIPEICICHUS
nedopMariy pacTSHYTOW apMaTyphl Ha y4aCcTKEe MKy TPEITUHAMU, PaBEH:

]_(051 <].

v, =125-¢p, — < (16)
(395 - ]98/u)es,tot /hO
3nech [ — (p,i = 1-1* =0, nosTomy:
v, =125-¢p, —0=125-0,8*1=0,45<1.
KpuBusna ocu rnpu u3rube cocraBisieT:
ZZM(WS + Vs J_Ntotx Vs —
r hz \EA  AEA ) hy E.A
650000 5 0,45 N 0,90 B
18x16,15 \1900000x7,85 0,15x300000x800
_38500 0,45 ;) 000679,
18 1900000*7,85
raie ¥, - KOOQOULMEHT, XapaKTepPHU3YIOMH  HEPAaBHOMEPHOCTH
nedopmaiinii 0eToHa CKaToM 30HBI HA YYaCTKaX MEX]y TPELIIMHAMU;
=0,9; .
l;/bb o5 IpU JUIUTEIBHOM JCHCTBUM HAarpy30K;

A, — IUIOmaab ceYeHnst OETOHa CKAaToM 30HBI, A, = 216*3,7 = 799,2 = 800
cM’ (puc. 10, B).

[lnurta wm3rmbaeTcs 1Mo OalOYHOM CXeMe, IMOATOMY €€ MPOrud MOXKHO
OMpENeIUTh KaK IPOrud OJHOMPOJETHOH CBOOOAHO omepToi Oalku Ipu
PaBHOMEPHO pacrpeeieHHON Harpy3ke (puc.8):

5 , 1
fZ%ZZ_ = %6202 £0,0000679=2,71 cm < [f]=3 cm.
r

KoncrpyupoBanue nanenu

PabGounii 4epT&x MyCTOTHON NaHEIW COJEPKHUT OMATyOOUYHBIM UYEPTEK,
CXEMy apMHpOBaHMs, CHEUU(PUKAIMIO W BEIOMOCTh pacxoja CTajd, CETKH,
KapKachl, MOHTKHASI TIETJIS U TPYNIIOBas Creru@uKaIus apMaTyphl.
Hampsiraemble cTep:kHM pacrojiaraéM B CEeUYeHHHU cuMMeTpudHo. [lomepeunyro
apmatypy oobenunseMm B kapkacbl KP1, a nmpononsHyto B cxaToil 30HE — B CETKY
C3, c sueiikamu 200X250mm. Kpome s3Toro mpemycmMaTpuBaeM B OMNOPHBIX
yuactkax cetku Cl u3 mpoBosioku kiacca Bp-l, coyxamue nis npemnoxpaHeHus
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O0eToHa OT pacKaJIbIBaHUS MPEIBAPUTEIbHBIM 00KaTHUEM, a MPH IIHUPUHE MMaHEeTeH
Oonee 1,5M — Ttak xe cerku C2, mpenoTBpalalOIMe Pa3BUTHE MPOAOIBHBIX
TPEUIVH B HIKHEH MOJIKE OT MECTHOTO U3Tuoa.

YeTslpe MmeTiv NpeAHa3HAYeHBI U MOoabEMa MaHenu, ux auamerp 10mMm.
[Ipy mpoeKkTUpOBaHMM CETOK KapKaca YYUTHIBAEM KOHCTPYKTHBHOE TpeOOBaHHE
HOpPM: JJIMHA OT KOHIIOB CTEpP)KHEH 10 OCH KpailHero mepecekaeMoro CTepKHSA
J0JKHA OBITH HE MEHEe TMaMeTpa BBICTYIAIOIIEro CTEPKHS U He MeHee 20MM.

[Tpunoxuts yeprex popmara A3.

/ Kputepum oueHnBaHus padoThl

[Tpu mpoBepke 3aaHus, OIEHUBAIOTCS:

- TIOCJIEIOBATEIHbHOCTh 1 PAITMOHAIBHOCTD BBIITOJTHCHNS;

- TOYHOCTh PacueToB;

- IPaBUJILHOCTH BBITIOJTHEHUS YEPTEKEH.

OlleHKa «OTJIMYHO» BBICTABIISACTCS CTYJCHTY, €CIU CTYJACHT TMOJHOCTHIO
CIIpaBUJICA C 3aJaHUEM, ITOKa3aJl yMEHUS ¥ HABBIKH.

OlleHKa «XOpOII0» BBICTABISACTCS CTYIACHTY, €CIU CTYISHT IOJHOCTHIO
CIIpaBUJICS C 3aJIaHUEM, TIOKa3aJd YMEHHS W HaBBIKH, JOMYCTHJI HE3HAYHTEJIbHbBIC
OIITHOKH.

OrneHka «yJIOBICTBOPUTEIBHO» BBICTABISICTCS CTYIEHTY, €CIH CTYJCHT
TIOJTHOCTBIO CITPaBUJICS C TEOPETHUCCKUM 3aJaHHEM, HO HE IOKa3al yMEHUS
HaBBIKH.

OrneHka «HEYAOBIICTBOPUTEIBHO» BBICTABISICTCS CTYJIEHTY, €CIIA HE
CIIPABHUIICS C ITOCTABJICHHBIM 3aaHUEM.

8 Ilopsaiok 3aMUTHI PA60ThI

[Ipu 3amumre K11 onenuBarores:

-aKTyaJIbHOCTh U Hay4YHasi HOBU3HA;

-CTEIEHb CAMOCTOSITEIIbHOCTH;

- COOTBETCTBUE COJICPKAHUS TEME UCCIIEIOBAHUS;

- IOJTHOTY JIOCTHIKEHMUS 1SN U PEIICHUS 3a/1ad padoThl;

- JIOTUMHOCTbh U MOCJIEI0BATEIBHOCTD U3JI0KEHUS MATEPHUAIIA;
- Ka4€CTBO MCIOJIb30BAHUSA JIUTEPATYPHBIX HICTOYHUKOB.

9CnucoK peKOMeH/yeMOoi JIUTepaTypbl
OcHoBHas quTepartypa:

2. ManaeBa, M.M. KameHHbIe 1 apMOKaMEHHbIE KOHCTPYKIUH : yueOHOe rocodue / M.M. MaHaesa,
10.B. Hukonenko. - M. : Poccuiickuii yHUBEpCUTET Ipyk0bl HapoaoB, 2013. - 193 ¢. - ISBN 978-
5-209-04323-2.

3. Kene3oberoHHbIe M KaMeHHbIe KOHCTpYKImH : yueOHuk / O.I'. Kymmsk, 3.P. lanstyTnuHoB, O P.
[Maxmypun, B.C. CamconoB ; moxm pem. O.I'. Kymmska. - M3g. 2-e, mom. u mepepad. -
WznarensctBo ACB, 2014. - 672 c. : win., cxem. ,Tabn. - bubmuorp.: c. 660-661. - ISBN 978 5-
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4323-0039-3; To xKe [D7eKTpOHHBII pecype]. -
URL.://biblioclub.ru/index.php?page=book&id=312373

JonosHuTeBbHAS JINTEPATYpa:

baiikos, B.H. JKene3zoberonnsie koHcTpyKImu. O0mmii Kypc: yueOHuKk st By3os/ B. H. Baiikos,
3. E. Curanos- M.: OOO "BACTET", 2009.

JKene3oOeToHHBIE M KaMeHHBIE KOHCTpYyKunu: yueOnuk/ B. M. borgapenko [u ap.] ; pen. B. M.
Boumapenko- M.: Breicmras mkoma, 2008.

HOnuna, A.®. MoHTaX METaIMUECKUX H JKeJIe300€TOHHBIX KOHCTPYKUMH: y4eOHUK ISl CTYA.
cpen. npod. oopazopanus/ A. @. FOguna- M.: UL "Akanemus", 2009.

Mamngapukos, A. I1. [Ipumepsr pacdera >kene300€TOHHBIX KOHCTPYKIHH : [y4e0. mocobue] / A.IL
Mannpukos, Y. 2. - 2-e uzn., nepepad. u pom. - M. : Texusznmat, 2011. - 233 c. : . - [pun.: c.
179-227. - bubnuorp.: c. 231. - ISBN 5-274-01013-X.
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K pacueTy minThl nepeKkpbITUs

10 MPUJIOKEHUE A

Ne BapuanTa L, M B,m |b,m Vi Vi, Vi, Kitace | Kitace
kre/M? | kre/m kre/m® | Getona | apMatypsl

B A

1 7,18 150 |0,12 320 120 200 25 Vv

2 7,30 1,20 | 0,25 590 190 400 30 v

3 5,90 1,50 | 0,20 522 369 153 20 Vv

4 5,40 1,80 |0,3 850 650 200 25 Vv

5 6,40 1,20 |0,3 500 350 150 25 \Y

6 6,00 1,20 | 0,12 700 500 200 25 Vv

7 7,2 1,20 |0,3 550 350 200 30 At-1IV

8 5,70 1,80 |0,2 900 700 200 20 Vv

9 6,40 1,20 |0,3 500 350 150 20 \Y

10 5,38 1,49 |0,12 150 50 100 30 v

11 5,52 1,76 |0,3 850 600 250 25 \Y

12 6,00 15 0,12 416 216 200 25 \Y

13 6,00 1,2 0,12 350 150 200 25 A~V

14 6,30 150 |0,3 380 180 200 25 v

15 5,52 1,76 |0,3 850 650 200 25 \Y

16 6,30 1,50 |0,12 320 120 200 25 Ar—-V

17 7,00 1,50 |0,12 150 30 120 25 Ar—-V

18 6,00 1,20 | 0,12 180 30 150 30 At-IV

19 6,40 1,20 |0,3 500 350 150 25 \Y

20 5,20 1,80 |0,2 380 140 240 25 1|

21 7,2 150 |0,3 550 350 200 30 At-1IV

22 6,00 1,20 | 0,09 200 70 130 35 v

23 5,70 1,80 |0,2 900 700 200 25 Vv

25 7,00 1,50 |0,12 150 30 120 20 Ar—-V

26 7,18 150 |0,12 150 30 120 30 Ar-V

27 6,28 1,20 |0,2 216 16 200 25 V

28 6,00 150 |0,39 200 100 100 15 v

29 7,20 1,50 |0,12 150 50 100 20 At-1IV

30 6,28 1,50 |0,12 180 30 150 15 v

31 6,40 1,20 |0,3 500 350 150 25 Vv

32 5,40 1,80 |0,3 850 650 200 20 V

33 7,2 15 0,12 150 50 100 20 At-1IV

34 7,20 1,50 |0,12 150 50 100 25 A-IV

35 6,30 150 |0,14 300 100 200 20 Vv

36 6,00 1,2 0,12 350 150 200 35 I

37 6,40 15 0,12 200 70 130 25 v

38 5,40 1,80 |0,3 850 650 200 25 v

39 6,40 1,20 |0,3 500 350 150 25 v

40 6,00 1,20 | 0,12 700 500 200 25 v

41 5,40 1,76 |0,3 850 600 250 25 v

42 6,40 15 0,12 416 216 200 15 1l

43 6,00 1,2 0,12 350 150 200 25 A~V

44 6,30 150 |03 380 180 200 25 v

45 5,52 1,76 |0,3 850 550 300 25 1l

46 6,30 150 |03 320 120 200 20 v
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47 700 ]150 |0,12 150 50 100 20 V

48 6,00 |120 0,12 180 30 150 30 At-IV
49 6,40 1,20 |0,3 500 350 150 25 V

50 520 150 |0,2 380 140 240 20 i

51 7,2 1,50 [0,3 550 450 100 25 Ar-1V
52 6,00 120 |02 200 100 200 20 v

53 570 150 ]0,12 900 600 300 25 v

54 700 150 |0,12 200 120 80 20 Ar—1V
55 718 150 |0,3 150 30 120 25 Ar-V
56 6,28 120 |02 316 116 200 20 V

S7 6,00 150 |0,3 200 150 50 15 i

58 7,20 1150 |0,12 150 50 100 20 At-IV
59 6,28 1,20 |0,3 180 30 150 15 Il

60 6,40 (1,20 ]|0,12 500 350 150 25 v
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BGIIOMOCTL pacxona CTalik, Kr

IMPUJIOKEHUE b

Hanpsraemas W3 nenus apMarypHbie
apMarypa KJjiacca ApmMarypa kiacca
Mapxka A-IV Bp-I A-I Bceero
JJIEMCHTA I'OCT 10884-81 I'OCT6727-80 I'OCT5781-82
D12 Wroro | O3 04 05 | Uroro | O10 Hroro
I11 20,1 20,1 4,7 3,7 3,2 10,2 2,2 2,2 13,2
Crnernudukanus aeTajiei CETOK
Mapka ITos. HaumenoBanue Kos. | Macca | Macca
1 ner. u3/.
KT KT
Cl 1 05 Bp- |, 1=1440 6 0,22 1,43
2 @3 Bp- 1, 1=290 8 0,015
C2 1 05 Bp- |, 1=1440 3 0,18 0,73
2 @3 Bp- |, 1=440 8 0,023
C3 1 08 Bp- |, 1=5930 7 0,308 3,62
2 08 Bp- I, 1=1130 25 | 0,069
KP1 1 04 Bp- 1, 1=1230 2 0,113 0,46
2 04 Bp- 1, 1=210 13 | 0,018
M W3nenust apmaTypHble W3penus 3aknasHble
a Apwmatypa Kiacca Apmatypa knacca IIpoxkar
p MapKu
K AN Al Bp-I A-lI BCr3nc2
a I'OCT 5781-82 I'OCT 5781-82 I'OCT Bcer I'OCT 5781-82 I'OCT 103- | Bee
6727-80 0 76 To
3 08 | 012 | @25 | 28 Hroro | @8 | @1 | Utor | @8 | Uto g1 | 922 | Utor - Hro
a 0 0 ro 2 0 10x1 o
e 50
M
(&
H
T
a
P2 | 11,2 10 | 338 | 51,6 106,2 | 33 | 1,8 | 51 64 | 64 |117,7| 18 | 89 | 10,7 45 45 | 152
Crneuunduxanus neraneit kapkacos KP1, KP2
Mapka ITo3. HanmenoBanue Kon. | Macca | Macca
1 ner. u3/.
KT KT
1 08 A-ll, 1=430 33 0,17
KP1 2 012 A-l11, 1=5620 1 5,01
3 @5 Bp- |, 1=5340 1 0,82 37,2
4 028 A-Il1, 1=5340 1 25,8
1 08 A-l, 1=380 22 0,15
KP2 2 @5 Bp- |, 1=5340 2 0,82 38,8
3 025 A-l11, 1=4320 2 16,91
KII1 1 Kapxac KP1 2 37,2 116,3
2 Kapxkac KP2 1 38,8
3 @5 Bp- 1, 1=180 22 | 0,026
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4 028 A-IlI, 1=720 22 0,116
2
M1 1 ITonoca 10x150 , 1=190 1 2,24
BCt3mc2
2 D12 A-IlI, 1=250 4 0,22 7,6
3 022 A-IlI, 1=710 2 2,22
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HHPUJIOKEHUE B

B.1. PacyerHble 3HaYeHUs COMPOTHBIICHUs OeToHa Ry, 1 Ry J1st ipeaenbHbIX
coctosiHuit mepeoit rpymmsl (Taom. 5.2. CIT 52-101-2003)

BU/T pacdeTHbIC 3HAUCHUS COMMPOTUBIICHUS O€TOHA TSI TPEACTBHBIX
CONPOTHUBJIEHU | COCTOSTHUM nepBoii rpymibl Ry 1 Ry Mna npu kitacce 6eToHa 1o
s MIPOYHOCTH Ha CIKATHE

B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | BS5 | B60
ffa;f;egflzzoe 60 | a5 | 1L | 14 |17, |19, | 22, | 25, | 27, | 30, | 33

P 1%l s 5] 0|5]0]0|5]0]0

MIPOYHOCTH) Ry,
pacTsoKeHHUe 051 0,7 1011
oceBoe Ry, 5 5 0,9 5 5 1311411516 |17 |18

5.1.10. (CIT 52-101-2003) B HEOOXOAMMBIX CIlydyasgx pacueTHBIC
IIPOYHOCTHBIX XapaKTEPUCTUK OETOHA YMHOXKAIOT Ha Cleayrolmue Ko3p(OUIUeHThI
YCIIOBUM palOTBHI Yp; , YYUTHIBAIOLIIUE OCOOEHHOCTH pabOThl O€TOHA B KOHCTPYKIIUU
(xapakTep Harpy3KkH, yCIOBHI OKpYKaroled Cpesibl U T.1.);

a) Yp1 — U1 OCTOHHBIX U KEIE300€TOHHBIX KOHCTPYKIUM, BBOJUMBIA K
pacyeTHbIM 3HAYEHHSIM CONPOTUBIEHUN Tp M Tyt U YUUTHIBAIOLIUE BIUSHUE
JUTUTEIBHOTO JEUCTBUS CTATUYECKON HArpy3KHU:

Y1 = 1,0 — mnpu HenmpoAOHKHUTEIBHOM (KpPaTKOBPEMEHHOM) JEHCTBHEM
Harpy3KHu.

Yp1 = 0,9 — ipu IPOAOIKUTENHHOM (JTUTEIHLHOM) IEHCTBUM HATPY3KH.

0) 7Yp2 — I OCTOHHBIX KOHCTPYKIMHM, BBOJAMMBIA K PaCUE€THBIM

CONPOTHUBJIEHUAM I, U YYUTBHIBAKOLIUI XapaKTep pa3pyLIeHUs] TAKUX KOHCTPYKIIMIA;
Yoz = 0,9

B) Yp3 — AJII OCTOHHBIX M KeJIe300€TOHHBIX KOHCTPYKLHN, OETOHUPYEMBIX B
BEPTUKAJILHOM IOJIOKEHUU, BBOJUMBIN K PACUETHOMY 3HAYEHHUIO CONMPOTHUBIICHUS
oetoHna, Ry, - y,3 = 0,9,

BrnusgHue TONEpeMEHHOro 3aMOPAKMBAHMST W OTTaMBaHUsd, a T.K.
OTPULATEIBHBIX TEMIEPATyp YUYHUTHIBAIOT KOA((UIMEHTOM YCIOBHI pabOThI
oeroHa yps < 1,0. [Inst Hag3eMHBIX KOHCTPYKIUH, MOABEPracMbIX aTMOC(EpPHBIM
BO3JICUCTBUSM OKPYKAIOLIEH CpeAbl IPU PACUETHOM TeMIepaType HapyKHOTO
BO3yXa XOJIOAHBIT meprox — 40 ¢ 1 BbiiIe, TPHHAMAIOT KOIQDHUIHEHT Yps = 1,0.
B OCTAJIbHBIX CIIydasx 3HaueHHe Kod(uirenTa yp, IPUHUMAIOT B 3aBUCUMOCTH OT
HA3HAYEHUs KOHCTPYKLMHU YCIOBUN OKpYKarOLEN CPeabl COTJIACHO CIIEIUAIBHBIM
YKa3aHUsM.

B.2. PacueTHble 3HaU€HUS MPOYHOCTHBIX XapaKTEPUCTHK apMaTypBhl.

5.2.3. CHull (CIT 52-101-2003). J[lns »kejne300€TOHHBIX KOHCTPYKIIUH
NPOEKTUPYEMbIX B cooTBeTcTBUl ¢ TpeboBanmit CII 52-101-203, cnegyer
peycMaTpuBaTh apMaTypy:

- Tnajikyto kinacca A240 (A-1);
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- nmepuoandeckoro npoduns kimaccoB A300 (A-II), A400 (A-III, A 400C), A —
500 (A500C), B500 (Bp — I, B500C)

Tabmauna 5.8. (CIT 52-101-203)

pacyeTHbIC 3HAYECHUsI COITPOTUBIICHHS ApMaTypbl IS
IIPEAEIbHBIX COCTOSSHUM nepBou rpynmsl, MIla

PACTAXEHHWIO
apMmarypa Kiacca ONEPEYHOU
. (XOMyTOB 1 CKaTHIO Ry
MPOIOJBLHOM Ry
OTOTHYTBIX
crepxkxHei) Ry,
A240 215 170 215
A300 270 255 270
A400 355 285 355
A500 435 300 400 (435)
A500 415 300 360 (415)

[Ipumeuanue: 3HaueHue Ry, B CKOOKax HMCHOJB3YIOT TOJBKO MPU pacuere Ha
KPAaTKOBPEMEHHOE JICHCTBUE HATPY3KH.

B.3. FpaHI/ILIHa}I OTHOCHUTEJIbHAs BBICOTA CKATOM 30HBI &r

Ta6muna 3.2. mocodous k CIT 52-101-2003

Klace A240 A300 A400 A500 B500
apMarTypsl

3HAYEHNE & 0,612 0577 0,513 0,493 0,502

sHauenme o, | 0,425 0,411 0,390 0,372 0,376

B.4. O 3Hauenusx b's, BBoIUMBIX B pacueT TaBPOBOI'O CEUCHHSI.

6.2.12 (CIT 52-101-2003). 3Hauenwue b's , BBomuMBIE B pacdeT, IPUHUMAIOT W3
YCJIOBHS, YTO IIMPHHA CBECa MOJIKU B KAKAYIO CTOPOHY OT pedpa J0KHA OBITh HE
oosnee |/6 mpostera aemenTa 1 He OoJIee:

a) pH HAIMYMK TonepeuHbIX pedep mim npu h's > 0,1h-1/2 paccrosHus B
CBETY MEXIy MPOJIOJILHBIMU peOpamu;

0) Mpu OTCYTCTBMHU MOMEPEUYHBIX pedep (WK MPH PACCTOSHUSAX MEXAY HUMU
OOJIBIIKX, YEM PACCTOSTHHE MKy TPOAOIBbHBIX pedpamu) h's < 0,1h-6 h's;

B) MPHU KOHCOJIbHBIX cBecax moJiku: mpu h's > 0,1h - 6 h';

npu 0,05h < h's < 0,1h - 3- h's; mpu h's < 0,05h — cBechI He yUnTHIBAIOT.

B.5. 3nadenue xoddduiiieHTa ¢ mpu pacyeTe MPOYHOCTH MPSIMOYTOIBHBIX
CEYCHUM.
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[Ipu nouTenpbHOM ACUCTBUU HArpy3ku Kod(QHUIMEHT ¢ TpUHUMAETCS B
3aBMCUMOCTH OT TUOKOCTH deMeHTa o taomuie 6.2 CIT 52-101-2003

I,/h 6 10 15 20

0 0,92 0,9 0,83 0,7

IIpr KpaTKOBPEMEHHOM JAEUCTBUM HArpy3KM 3HA4YEHHE () OIPEIECISAIOT IO
auHEeHHOMY 3aKkony, mpuHuMas ¢ = 0,9 npu l,/h =10 u ¢ = 0,85 mpu l,/h = 20

B.6. TpeboBanue o muanMaibHoM apmupoBanuu (1. 8.3.4. CIT 52-101-2003).

B KeJIe300€TOHHBIX AJIE€MEHTaX IUIOMIab CEYEHUsS! MPOJOJIbHON PacTsIHYTON
apMaTyphl, a Tak >K€ CXaTOW, eciu OHa Tpedyercs MO pacuery, B IPOILIEHTaX
IUJIOIIAAN CEeYeHUs OETOHA, paBHOW MPOU3BEIACHUIO HIMPUHBI MPSIMOYTOIHHOTO
CeUeHHs MO0 MUPUHE TAaBPOBOTO (JBYTaBPOBOIO) CEYEHUSI HA pabOUyIO0 BBICOTY

A

CEUEHUS, u, = m100% CJeyeT IPUHUMATh HE MEHEE:

0,1 % - B u3rubaemMbIX, BHEIEGHTPEHHO PACTAHYTHIX JIEMEHTaX U BIEHTPEHHO
CKaTBIX 3JIeMeHTax npu Tuokoctu lo/i < 17 (mns mpsmoyronbHbix ceuennid lo/h <
5);

0,25 % - BO BHEIICHTPEHHO CXKATBIX dJIEMEHTax Mpu THOKocTH /i > 87 (s
PSIMOYTOJIBHBIX ceueHui l,/h > 25);

IUIE  TPOMEXKYTOYHBIX 3HAYCHWH THOKOCTH DJIIEMEHTOB 3HAUYCHHE |,
OIPEIEIISIOT TI0 WHTEPIIOJISIIHH.

B snemeHTax C mpoAONBHON apMaTypoi, pacloiiOKEHHOH paBHOMEPHO IIO
KOHTYpPY CEUYEHHs, a TAaKXKe B IEHTPAIbHO-PACTAHYTHIX DJIEMEHTaX MUHUMAIBHYIO
IUIOIAAbh CEYCHHUsSI BCEH MPOJOIBHON apMarypbl cjlenyeT NPUHUMATh BIBOE
Oouble yKa3aHHBIX BBIIIE 3HAYCHHU M OTHOCHTH MX K TOJHOM TUIOIMIAIN CEYCHUS
OeToHa.

B.7. Jlannbie 11 nogdopa paboueii apMaTypbl CBAPHBIX CETOK

KJIacc HOMUHAJIBHBIN paboyasi MIOLAAb MOMEPEYHOr0 CEYeHHs pabounx
. . 2

paGoueli | tuamerp CTep>KHEW B MM~ Ha | mor. M. JUIMHHBI CETOK MpPH

apMmartypsl | pabouyux 1iare CTep>KHeu, MM:

CTEp)KHEH, MM 75 100 | 125 150 175 200

B500 3 94,2 70,7 1565 47,1 40,4 35,3
4 167,2 |125,6100,5 |83,38 71,8 62,8
S 261,8 [196,3|157,1 |130,9 [1122 |98,2

A400 6 377,0 [283,0/226,0 |[189,0 |162,0 |141,0

8 6/0,0 |603,0/4020 |3350 |287,0 |251,0

MOHTa)kHas apmaTypa Bcex cetok ¥ 3 B500 ¢ marom 250 mm
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LIPHITOGKE

Benomorartenshbie koaguuueHTs &, 1), Oy
€ n O g n Oy £ n Oy

0,01 0,995 0,010 0,26 0,870 0,226 0,51 0,745 0,380

0,02 0,990 0,020 0,27 0,865 0,234 0,52 0,740 0,385

0,03 0,985 0,030 0,28 0,860 0,241 0,53 0,735 0,390

0,04 0,980 0,039 0,29 0,855 0,243 0,54 0,730 0,394

0,05 0,975 0,049 0,30 0,850 0.255 0,55 0,725 0,399

0,06 0,970 0,058 0,31 0,845 0,262 0,56 0,720 0,403

0,07 0,965 0,068 0,32 0,840 0,269 0,57 0,715 0,407

0,08 0,960 0,077 0,33 0,835 0,276 0,58 0,710 0,412

0,09 0,955 0,086 0,34 0,830 0,282 0,59 0,705 0.416

0,10 0,950 0,095 0,35 0,825 0,289 0,60 0,700 0,420

0,11 0,945 0,104 0,36 0,820 0,295 0,62 0,690 0,428

0,12 0,940 0,113 0,37 0,815 0,302 0,64 0,680 0,435

0,13 0,935 0,122 0,38 0,810 0,308 0,66 0,670 0,442

0,14 0,930 0,130 0,39 0,805 0,314 0,68 0,660 0,449

0,15 0,925 0,139 0.40 0,800 0,320 0,70 0,650 0,455

0,16 0,920 0,147 041 0,795 0,326 0,72 0,640 0,461

0,17 0,915 0,156 042 0,790 0,332 0,74 0,630 0,466

Benomorareneneie ko3(guienter £, 1, Oy
g N Clm 3 n CUm g n Clm

0,18 0,910 0,164 0,43 0,785 0,338 0,76 0,620 0,471
0,19 0,905 0,172 0,44 0,780 0,343 0,78 0,610 0,476
0,20 0,900 0,180 0,45 0,775 0,349 0,80 0,600 0,480
0,21 0,895 0,188 0,46 0,770 0,354 0,85 0,575 0,489
0,22 0,890 0,196 0,47 0,765 0,360 0,90 0,550 0,495
0,23 0,885 0,204 0,48 0,760 0,365 0,95 0,525 0,499
0,24 0,880 0,211 0,49 0,755 0,370 1,00 0,500 0,500
0,25 0,875 0,219 0,50 0,750 0,375 — — —
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B.8. Coprament apmarypsl (ITpunoxenne 1. [Tocooue k CIT 52-101-2003)

2 o HuameTp apMatypsbl Make.
pacyeTHasi IIoNa/ib MOMEPEYHOr0 CTEPHKHS, MM™ , TIPH YUCJIE CTEPKHEN Teopernuec laced pasmep
Huamerp Kas Macca
. CeYeHus
CTEpKHEN IM gouHHEEL | A240 NepHOIHT
MM 1 2 3 4 5 6 7 8 9 apmatypsl, | A400 | A300 | B500 CCKOLO
KT A500
npodus
3 7,1 14,1 21,2 28,3 35,5 42,4 49,5 56,5 63,6 0,052 - - + -
4 12,6 25,1 37,7 50,2 62,8 75,4 87,9 100,5 113 0,092 - - + -
5 19,6 39,3 58,9 78,5 98,2 117,8 137,5 157,1 176,7 0,144 - - + -
6 28,3 57 85 113 141 170 198 226 254 0,222 + - + 6,75
8 50,3 101 151 201 251 302 352 402 453 0,395 + + + 9,0
10 78,5 157 236 314 393 471 550 628 707 0,617 + + + 11,3
12 118,1 226 339 452 565 679 792 905 1018 0,888 + + + 13,5
14 153,9 308 462 616 769 923 1077 1231 1385 1,208 + + - 15,5
16 201,1 402 603 804 1005 1206 1407 1608 1810 1,578 + + - 18,0
18 254,5 509 763 1018 1272 1527 1781 2036 2290 1,998 + + - 20,0
20 314,2 628 942 1256 1571 1885 2199 2513 2828 2,466 + + - 22,0
22 380,1 760 1140 1520 1900 2281 2661 3041 3421 2,984 + + - 24,0
25 490,9 982 1473 1963 2454 2945 3436 3927 4418 3,84 + + - 27,0
28 615,8 1232 1847 2463 3079 3695 4310 4926 5542 4,83 + + - 30,5
32 804,3 1609 2413 3217 4021 4826 5630 6434 7238 6,31 + + - 34,5
36 1017,9 2036 3054 4072 5089 6107 7125 8143 9161 7,99 + + - 39,5
40 1256,6 2513 3770 5027 6283 7540 8796 10053 11310 9,865 + + - 43,5

[Tpumevanus: 1. HomMuHanbHBIA AuaMeTp CTepXKHEW JUIsl apMaTypHBIX CTajlell MepuoJU4ecKoro HpoQuis COOTBETCTBYET HOMUHAIBHOMY
IMaMEeTPy PABHOBEIMKHUX MO IUIOIIAAX TIONEPEYHOTO CEUSHHs TJAJKHX CTepKHEW. (pakTHYecKwe pasMephl CTepKHEW MEePHOAMYECKOro MPOQHIIL
ycranasiuBaetcs [[OCT 5781-91.

2. 3HaK « - » O3HAYaeT HAJMYUE JUaMeTpa B COPTAaMEHTE JJIsl apMaTyphl JAaHHOTO KJ1acca.




