MUHHUCTEPCTBO OBPA30BAHUS U HAYKHA
POCCUMCKON ®EJEPALIMHU
DenepanbHOe rocyaapcTBeHHOE Or0pKeTHOE 00pa3oBaTeIbHOE YUperK IeHHe
BBbICILIET0 00pa30BaHMUs
«BopoHexcKHii rocy1apCTBEHHbIN TEXHUYECKUI YHUBEPCUTET

YTBEPXJIAIO
Jlexan cTpouTenbHOro (pakysibTeTa

JIMCLIUTUTMHBI
(()KCJIC306CTOHHBI€ U KAMCHHBIC KOHCTPYKIIMH JUIA CIICIUAJIM3allMA

"CTpOUTEIBLCTBO BLICOTHBIX M OOJILILIEIIPOJICTHBIX 3IAHUN U
COOPYKEHUN'"»

Cneuuanbaocts 08.05.01 CTpouTelIbCTBO YHUKAIBHBIX 3[aHUM K COOPYIKEHHUH

Crneunamuszauus «CTpOUTENBECTBO BBEICOTHBIX U OOJIBIIEIIPOJIETHLIX 3AaHUM 1
COOPYXKEHHI»

Kgan H(I)HKallHﬁ BBINNYCKHHKA UHXCHEP-CTPOUTCIIb

Hopmartuublii nepuos odydenust 6 jer
®opma o0yuenusi ouHasl

I'ox wavana noaroropku 2018

ABTOp MporpamMmmbl f%/%/ /Monukytux A.D./

24

3aseyrotuit kadepoii
CTpouTeNbHbIX KOHCTPYKLIMH,
OCHOBaHMi U (PyHIAMEHTOB
umenu npodeccopa 10.M.
bopucosa

Pykosourens OITOIT

/Mandunos J1.B./
i /Porarues 10.®./

L'TV\

Boponex 2021



1. HEJHU U 3AJTAYM JTUCITUTIJIINHBI
1.1. Heau AuCHUMIHHBI
dopMupoBaHHE 3HAHWW W TMPAKTHUYECKUX HABBIKOB IO pacyeTry W
KOHCTPYHPOBAHUIO PA3TUIHBIX JKEJIC300€TOHHBIX M KAMEHHBIX KOHCTPYKITHHA.

1.2. 3agauu ocBOeHMSA TUCHUILIHHBI
- M3yYUTh OCHOBHBIC (PH3WKO-MEXAaHWYECKHE W CTPOUTEIHHBIC CBOWCTBA
OeToHa, apMaTyphl U KaMHS;
- W3y4YUTh COBPEMEHHBIC METOJIbI pacueTa CTPOUTEIBHBIX JJIEMEHTOB U
KOHCTPYKITMH U3 KeJle300€TOHa, KaMHS,
- U3YyYUTh METOJbl KOHCTPYHPOBAHUS W3 BBHIINICHA3BAHHBIX MaTEpPHAJIOB
CTPOUTENIbHBIX KOHCTPYKITUHN 3/IaHUI U COOPYKCHUH.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII
Huciumnaa — «OKene300€TOHHbIE M KaMEHHbIE  KOHCTPYKUUHU IS
cnenquanu3auuu "CTpOUTEIBCTBO BBICOTHBIX M OOJBIIEHPOJIETHBIX 3aHUA U
COOPY’KEHHUI'"» OTHOCUTCS K JUCUUIUIMHAM YacTH, (POpMUPYEMOH ydaCTHUKaMU
o0pa3zoBaTEIbHBIX OTHOILIEHUN (IUCIMUIUIMHA TI0 BBIOOPY) Ooka b1.

3. HEPEYEHD IIVIAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA 11O

JTUCLUIIJIMHE
HpO]_ICCC HU3ydCHUA  OUCHUIIINHBI «}KGJI6306GTOHHI>IG N KaMCHHBIC
KOHCTPYKIIHMH JJIA ClicuaJIn3alinun "CTpOI/ITeJ'IBCTBO BBICOTHBIX J51

OOJNBIIETIPOTICTHBIX 3JaHUA W COOPYKEHH'"» HampaBieH Ha (OpMHUPOBAHUE
CHEAYIOIINX KOMIIETEHIINM:

[TK-1 - CriocoGeH oCyIIecTBIATh TUIAHUPOBAHUE WHKEHEPHO-TEXHUYECKOTO
MPOEKTUPOBAHMUS JJISI TPAJOCTPOUTEIIBHON JIEITEIIBHOCTH

[IK-2 - Cnoocoben ompenensTh c@epbl NPUMEHEHHS PE3YJIBTaTOB
HAY4YHO-KMCCJICIOBATEILCKUX U OMBITHO-KOHCTPYKTOPCKUX PadboT

Pe3yabTaThl 00y4eHUs1, XapaKTepUu3yoLue

Komnerenuus
chopMHpPOBAHHOCTH KOMIIETCHIIUH

T1IK-1 3HaTh: 00lIMe MPUHIIMIIBI pacueTa U KOHCTPYUPOBAHUS
KeJIe300€TOHHBIX KOHCTPYKIIMH 31aHHi

YMeTh: BBIIIOJHATH PACUEThl U KOHCTPYHPOBAHUE OCHOBHBIX HECYIIUX
KeNe300€TOHHBIX KOHCTPYKIIUH 31aHui

Bragets: HaBbIKaMU CO3AaHNS KOHCTPYKTHBHBIX CXEM CTPOUTEIBHBIX
JKEJIe300€TOHHBIX IIEMEHTOB 3/IaHUI U UX PacueToM U
KOHCTPYHPOBaHHEM

T11IK-2 3HaTh: OCHOBHBIE TPEOOBAaHUS U PEKOMEHAALNHN HAYYHO-TEXHUUECKON
JOKYMEHTAIIH HAyYHO-UCCIIE0BATENbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX Pa0OT K 3KeJ1e300€ TOHHBIM KOHCTPYKLUSIM
3/1aHUI IPU OCYIIECTBJICHUH I'PaIOCTPOUTENIBHOM JEATEIbHOCTH

YMeTh: ycTaHaBIIMBaTh HEOOXOIUMBIE METOJIBI U CIIOCOOBI pacueTa
JKeJ1e300€ TOHHBIX KOHCTPYKIIMH 3TaHU Ha OCHOBE aHAN3a
Hay4YHO-TE€XHUYECKON JOKYMEHTALUHU HAy4YHO-UCCIIEOBATEIbCKUX U
OIBITHO-KOHCTPYKTOPCKHUX paboT

BJ'Ia}_IGTBI HaBbIKaMHW NIPUMCHCHUS B IPAKTUYCCKUX PACUCTaAX




KEJIEe300CTOHHBIX KOHCTPYKIIUHI 3IaHUH METOJIOB M CIIOCOOOB Ha OCHOBE
aHaJIM3a HAyYHO-TEXHUYECKOH TNTepaTypsl
Hay4JHO-MCCIIEJIOBATEIHCKUX M OMBITHO-KOHCTPYKTOPCKUX paboT

4. OFBEM JIUCHUIIJIMHBI
OOmrast TPyAOEMKOCTh IUCHHIUIMHBI <«OKene300eTOHHBIE W KaMEHHBIC
KOHCTPYKIIUU JUTS CIIEIUAJIN3AIUHA "CTpOUTENbCTBO BBICOTHBIX u

OOJBLIENPOIETHBIX 3JaHUI U cOOpyx)eHui'"» coctasisier 11 3.e.
Pacrnpenenenue TpyJ0eMKOCTH AUCHUIIIMHBI IO BUJIAM 3aHATUI
o4Has popma 00y4eHust

. Bcero CemecTphl

Buner yue6Hoi paboThI yacos |7 3 9
AyIUTOpHBbIE 3aHATHSA (BCEro) 194 54 | 68 | 72
B Tom yucre:
Jlexknun 88 18 34 | 36
[TpakTueckue 3anarus (113) 88 18 34 | 36
JlaGopatopusie pabotsl (JIP) 18 18 - -
CamocTtosiTesibHas padoTa 130 18 | 40 | 72
KypcoBoii npoekt + + +
Yackl Ha KOHTPOJIb 72 - 36 | 36
Buzibl mpOMexyTOUHOM aTTECTALUH - IK3AMEH, | + + +
3a4eT
OO6m1ast TPy 10€MKOCTb:
aKaJIeMUYECKHUE Yachl 396 72 | 144 | 180
3a4.e]. 11 2 4 5

5. COAEP KAHUE JUCHUIITIMHBI (MO4Y JIS)
5.1 Copepxkanue pa3aeqoB JUCHMIUVIMHBI W pacipe/ejieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHH
ouHasi popma o0yueHust

Ne [pax . Bcer
HamnmeHoBaHMe TeMBI Conepxanue pasnena Jlexn pa Jla CPC eero,
n/n 3aH. 3aH. yac
CemecTp H3y4eHHUs — CeABMON
1 OO01e cBENEHUS O HcTopus pa3BuTHS XKeIe300eToHa.
kKene300eTOHE H METOIax OCHOBHBIE (PU3UKO-MEXaHUIECKUE
pacuera Kene300eTOHHBIX XapaKTepPUCTUKH OETOHA U apMaTyphI

(xmaccel, MapKu, HOpMaTHBHEIE U
pacyeTHBIE COMPOTHUBIICHHUS, THATPAMMEBL
nehopMUpOBaHHUs, MOAYIH ieopMaliuy,
HOJI3y4ecTb OETOHA U TIp.)

Cyurnocts XKBb. JlocrouncTsa u
Henocratku JKbB.

VYcenosus cymecrBoBanus Kb.
3alUTHBIN CIOM.

Merton pacuera JKb no nomyckaembiM
HATIPSHKCHHUSIM.

Merton pacuera Kb 1o paspymaronm
Harpyskam.

Merton pacuera XKb no npenensHbIM
COCTOSIHUSIM. I 'pymIIibl IpeAenbHbIX
cocrostHnil. Kitaccudukanms Harpy3ok.

KOHCTPYKLUIL.

2 Kene3zo0eToHHBIE CTauy HanpsKEHHOTO COCTOSHMUS 8 10 10 8 36




U3rubaeMele IIEMEHTHI

HopManbHoOro ceuenus JKb nzrubaemoro
3JICMEHTA.

Pacuer npouHOCTH HOPMAaIBHBIX
CeYeHUI U3rHbaeMBIX IJIEMEHTOB C
OJIMHOYHBIM apMHUPOBAHHEM.

Pacder npo4HOCTH HOPMAaTBHBIX
CeueHui N3rnbaeMEIX DIIEMEHTOB C JBOMHOM
apMaTrypoi.

Pacuer npodHOCTH HOPMATBHBIX
CEeUYeHHUI U3rnbaeMbIX JIEMEHTOB C
OIMHOYHBIM apMHUPOBAHUEM TaBPOBOT'O
npodus.

Bunp! paspymieHns n3rudaeMbIx
JJIEMEHTOB Ha JICUCTBHE MOTICPEYHBIX CHIL.
Pacuer npoyHocTn Ha iefcTBHE
MOTIEPEYHBIX CHJI TI0 HAKJIOHHOH CKaTon
moJjoce.

Pacuer npounocTy n3rudaeMbIx
3JIEMEHTOB MO HAKJIOHHOH TpeIuHe Ha
JeiCTBHE ONEePEYHBIX CHIL.

Pacuet npo4HOCTH N3rHOaeMBbIX
9JIEMEHTOB I10 HAKJIOHHOH TpeluHe Ha
JICHCTBHE U3rHOAIOIIIX MOMEHTOB.

KoHcTpynpoBaHue H3rud6aecMbIx
JK€JIe300€ TOHHBIX JIEMEHTOB.

JKeme300eTOHHBIE CXKATBIE
nu paCTﬂHyTI)Ie 3JICMCHTHI

Cxartsle 371eMeHTHL. [IpruMepsl cKaThIX
3JICMEHTOB. YUeT TMOKOCTH.

Pacuet BHEIICHTPEHHO CKAThIX
3JIEMEHTOB C OOJIBITUMH
IKCIICHTPUCHTETAMH.

PacdeT BHEIICHTPEHHO CXKATBIX
3JIEMEHTOB C MAJIBIMU 3KCLHEHTPHCUTETAMU.

Pactsnyteie anementsl. [Ipumepst
pacTsHyTHIX dNIeMeHTOB. Pacuer
LEHTPAJIbHO-PACTIHYTHIX 3JIEMEHTOB.

PacdeT BHEIICHTPEHHO PacTSHYTHIX
9JIEMEHTOB.

KoHcTpyrpoBaHue cyxaThix
JKEJIE300€ TOHHBIX DJIIEMEHTOB.

20

Bcezo 3a cemecmp:

18

18

18

18

72

CemecTp H3yueHHs — BOCbMOIi

KoHcTpykunu miockux
NEPEKPBITUI

Banounsie cOOpHBIE TEPEKPHITHS.
[IpoexTrpoBanne cOOPHBIX
MHOTOITYCTOTHBIX ILTUT.

Banounsle cOOpHBIE TEPEKPBITHS.
IIpoexTupoBanue COOPHBIX peOPUCTHIX
TUTAT.

Banounsie cOOpHBIE TEPEKPBITHS.
IIpoexkTrpoBanue Hepa3pe3HbIX pUTEIIEH.

MoHOIUTHBIE PEOPUCTHIE IEPEKPHITHS C
GanounbIME TuTaMu. KoMIoHOBKa
niepexpsITus. [IpoexTupoBanne
MOHOJIUTHOH TUINTHL.

MOHOJIUTHBIE PEOPHUCTHIE IEPEKPBITHS C
6anounsiMu ruTamu. [IpoexTrpoBanue
BTOPOCTEIIEHHOM M TJTaBHOM OaJIOK.

MoHoIHUTHBIE PEOPUCTHIE IEPEKPHITHS C
IUTUTaMH OIIEPTHIMH TI0 KOHTYPY.

MoHonuTHBIE 6e30a109HBIe
TIePEKPBITHSL.

18

18

20

56

KenesoberoHHbIe
(hyHIAMEHTHI

®ynnamenTsl. O01IME CBEICHUS.
OtznenbHbIE HYHIAMEHTBI.

Pacyer 1leHTpaIbHO-HarpyKEHHBIX
(hyHIaMEHTOB.

Pacuer BHeIEHTpEeHHO-HArPYKEHHBIX
(hyHIaMEHTOB.

JlenTouHbIE PyHIAMEHTHI.

Crutonisble pyHAaMEHTbI.

10

26

Kamennsie n

OcHOBHBIC HU3UKO-MEXaHUIECKUE

10

26




APMOKAaMCHHBIC KOHCTPYKIIUN

XapaKTepPUCTUKU MaTEPHANIOB KAMEHHBIX
KOHCTPYKLMH.

Crazuy paboThI KIQAKH O] Harpy3Koi
IIPU CXKATHU.

Pacuer Hecymeii criocobHOCTH
9JIEMEHTOB KJIQJIKH IIPU CXKATHU.
LlenTpanbHOE CxKaTHE.

Pacuer Hecymeit cnoco6HOCTH
3JIEMEHTOB KJIAJKH IIPU CXKATHUH.
BneuenTpeHHoe cxartue.

Pacuer Hecymeit cnoco6HOCTH
9JIEMEHTOB KJIQJIKU IIPU PACTSHKEHUN H
nsruoe.

Pacuer npoYHOCTH 3JIEMEHTOB KJIAJIKI
IIPY MECTHOM JICHCTBUY Harpy3KH.

ApMHpOBaHHbIE KAMCHHBIE
KOHCTPYKIIMH (CETYaToe apMUPOBAHHUE,
MIPOAOJIEHOE APMUPOBAHHUE).

DJIeMEHTHI, YCHIICHHBIE 000iiMaMH.

Bceeo 3a cemecmp.

34

34

40

108

CeMecTp n3y4eHus1 — 1eBATHIN

IIpenBapurensHO
HaIpsKeHHBIH jkeIe300eTOH

[pennanpspkennsiit XKb. O6mue
nonoxenus. [Ipeumymectsa. Obmacti
NIpUMEHEHHs1. 3HaUeHHUS TPEABAPUTEIBHBIX
HaIpsHKEHUM.

[NoTepu npeqHANPsDKEHUH B apMarype.

VYcunue npenBapuTeIbHOTO 00KaTHs
OeroHa. [IpuBeieHHOI ceueHME 3TIEMEHTA.
Hamnpsbxenus B 6eToHe IIpH 00KaTHH.

enTpanbHO-pacTsHyThIE
TIpeHAIIPSKEHHBIC JJIEMEHTHI.
INocnenoBaTenbHOCTH H3MEHEHHUS
HanpspKeHUH B OETOHE M apMaType OT
MOMEHTA M3TOTOBJICHHUS IO pa3pyIICHNSI.

W3zrnbaemslie mpeaHANpPsKEHHBIE
anemeHTsI. [locnenoBaTensHOCTh
M3MEHEHUs HallpsDKeHHi B OeTOHe U
apMaTtype OT MOMEHTa N3TOTOBJIEHHS 10
paspyIieHusi.

10

10

20

40

TpemunHoCTORKOCTD U
TIepEeMEIICHHST
JKeJIE300€ TOHHEIX DJIEMEHTOB

TpemnHOCTONKOCTh — 00IINEe CBEACHMUSL.
Pacuer mo 00pa3oBaHUIO TPELIMH
LEHTPAIbHO-PACTSIHYTHIX DJIEMEHTOB.

Pacuer mo oOpazoBaHUIO TpEeUIIHH
HOPMAJIBHBIX CEYCHHH M3rHOaeMbIX
3JIEMEHTOB (TIpH yIpyToi paboTe OeToHa
CXKATOH 30HE).

Pacuer mo 00pa3oBaHUIO TPELIMH
HOPMAJTbHBIX CEYECHHH M3rH0aeMBbIX
anemenTos (ipu HEympyroit pa6ore Getona
CXKaTOH 30HE).

PacueT no o0pa3oBaHHIO TPEIINH
HOPMAJTbHBIX CEYEHHH M3rH0aeMBIX
3JIEMEHTOB TI0 CTIOCO0Y SAPOBBIX MOMEHTOB.
PacueT no o0pa3oBaHHIO TPEIINH
HaKJIOHHBIX K ITPOJIOTBHOM OCH M3rH0aeMBbIX
JJIEMEHTOB.

CompoTHBIIEHHE PACKPHITHIO TPEIIHH
HNEHTPAJIBHO-PACTAHYTHIX DJIEMEHTOB.

CompoTHBICHHE PACKPBITUIO TPEIIHH B
N3rubaeMbIX HIIEMEHTaX.

3aKphITHE TPEIIUH.

XKecrrocts u nepemerienus XKbJ.
OcHoBHbI€ NOJIOKeHUs1. KpuBu3Ha ocu

10

10

20

40




3JIeMEeHTa MU U3ruode 6e3 TpemuH B
pacTsHyTOM 30HE.

KpuBusna ocu snemeHTa mpu u3rude ¢
TpPEIIMHAMH B PAaCTSHYTOH 30HE.

Pacuer nepememennii Kb m3rndaempix
3JIEMEHTOB.

9 XKene3obeToHHEIE OO0mye TPUHIUIBI  POSKTHPOBAHUS
KOHCTPYKIUU JKBK (KOHCTPYKTHBHBIC CXCMBI,
nehopMaloHHbIe IIBHI, TIPUHIAITBI

MPOMBIIIJIEHHBIX U
MIPOEKTHPOBAHUST COOPHBIX KOHCTPYKITHH,

TPAKIAHCKUX 3/1aHUI
paC‘IeTHLIe CXEMBbI 3JIEMCHTOB HpI/I

TPAHCIOPTHPOBAHMH W MOHTaXe, y3Jbl H
CTBIKH).

Konctpykuun OJHO3TAXKHBIX
NIPOM3JIAHMH C MOCTOBBIMH  KpaHaMHU.
OJeMeHThl KOHCTPYKUHUH, KOMHOHOBKa(
3JIaHUS.

Konctpyxiuu OJIHOSTaXHBIX| 16 16 - 32 64
NPOM3JAHMH C MOCTOBBIMH  KpaHaMHU.
ITonepeunas pama.

Konctpykuun OJHO3TAXKHBIX
NIPOM3JIAHMH C MOCTOBBIMH  KpaHaMHU.
Cucrema cBsi3eid.

Konctpykunu OJTHOITAXKHBIX
npom3nanuil. banku nokpeituil.

Konctpykuun OJHO3TAXKHBIX
npomsaanuid. depMbl TOKPHITUI.

MHOTro3TaXXHble ~ HMPOMBIIUICHHBIE |
IpakIaHCKHUE 3TaHHs

Bceeo 3a cemecmp:| 36 36 - 72 144

Hroro| 88 88 18 130 324

5.2 IlepeueHb 1a00paTOPHBIX PadoT

1. Ompenenenrue OCHOBHBIX (PU3UKO-MEXAHMUECKUX XapaKTEPUCTHK OETOHA
U apMaTyphbl

2. OmpejeneHre TPOYHOCTH HOPMAIBHBIX CEUYCHHM Kene300€TOHHBIX
Oanox

3. OmpenencHue MPOYHOCTH HAKIIOHHBIX CEYCHHM JKeIe300C€TOHHBIX 0aIoK

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBMM ¢ y4eOHBIM IUIAHOM  OCBOEHHE JIMCLMIUIMHBI
IpeIyCcMaTPUBAET BBHITIOJHEHNE KYPCOBBIX MPOEKTOB B 8, 9 cemecTpax AJisi OUHOU
dbopmbl 00yUEeHHUS.

[IpumepHas TemaTHKa KypcoBoro rnpoekra B 8 cemectpe: «IIpoexkrnpoBanue
KEJIe300€TOHHBIX U KAMEHHBIX KOHCTPYKIIMI MHOTOATaKHOTO 3AaHUSI.

3ajayu,  pemlaeMble  [pPU  BBINOJHEHUM  KypCOBOTO  IIPOEKTA:
pa3palaThiBaeTcsl MPOEKT 3JaHUS TPaXTAHCKOTO MM  MPOMBIILICHHOTO
Ha3Ha4yeHHs: (B 4YACTH HECYIIMX >KeJe300€TOHHBIX KOHCTPYKIMI) COIJIacCHO
BBIJITAHHOMY 33J]aHu10. BhINoiHAeTCsS cOOp HArpy30K Ha AJIEMEHTHI KapKaca 3/1aHus,
BBITNIOJIHAETCSI €r0 KOMIIOHOBKA. BBIMONHSIOTCS pacueTsl (MO MEpBOM Tpymnme
NpeNeybHbIX COCTOSIHUWM) M KOHCTPYMPOBAaHHUE MOHOJMUTHOTO M COOPHOTO
BApUAHTOB MEPEKPHITUS, KOJIOHHBI, PyHIAMEHTA, KUPIIMYHOTO IPOCTEHKA.

KypcoBoit mpoekt Bkiouar B cebs rpaduyueckyr0 4acTb U




PaCUCTHO-TTIOACHUTCIIbHYIO 3aIIUCKY.

[IpumepHass  Temaruka KypcoBOro Tmpoekta B 9  cemectpe:
«IIpoekTupoBanue &KeJ1e300€TOHHBIX KOHCTPYKIUH OJIHOATAXKHOTO
MPOMBIIIVIEHHOTO 3/IaHUSI C MOCTOBBIMH KpaHaMm.

3amayu,  pemiaeMble  MPU  BBIMOJHEHUHM  KYpCOBOTO  IIPOEKTA:

pa3pabaTbhIBacTCsl MPOEKT MPOMBIIUIEHHOTO 3[aHMsI C MOCTOBBIMH KpaHamH (B
YAaCTU HECYIIUX KEJIEe300€TOHHBIX KOHCTPYKIIMM) COIJIACHO BBIJAHHOMY 3aJIaHUIO.
BelmonHsieTcs: cOOp Harpy30K Ha 3JIEMEHTBHI KapKaca 3JaHusl, BBIIOJHSETCS €ro
KOMITOHOBKA. BBITIOJIHSIOTCS pacyeTsl (10 IBYM I'pyHiaM NpeaeabHbIX COCTOSHUAN )
Y KOHCTPYHPOBAHUE IUIMTHI COOPHOTO NEPEKPBITHA, pureis (hpepMbl win Oankm),
HAJKPAaHOBOW M MOAKPAHOBOW YacTEl KOJIOHHBI, (PyH/ITaMEHTA.

KypcoBoii mpoekt BkimouaT B cebs  rpaduueckyro
PacUYEeTHO-TIOSICHUTENBHYIO 3aIIUCKY.

qacCTb u

7. OUEHOYHBIE MATEPUAJIBI J151 MTPOBEJIEHUSA
IMPOMEXKYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCS IO
JANCIHHUIIJINHE

7.1. Onucanue nmokasarejeil 1 KPUTEPHEB OLEHUBAHUS KOMIETeHUM
HA Pa3JIMYHBbIX 3TANAaX UX GOPMHUPOBaAHUSA, ONIUCAHUE KA OLCHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynprarel TEKymiero KOHTpOJS 3HAHUWA W MEXKCECCHOHHOM aTTeCTaluu
OLICHUBAIOTCA MO CIEAYIOLEH CUCTEME:

«aTTCCTOBAH»,
«HE€ aTTECTOBAH».
KOMHe' Pe3yabTaThl 00yYeHHs, XapaKTepH3yIolue K UTECPUN
TeH].[l/Iﬂ yC(pOpMﬂpOB};HHOCT’l) K(I)’Ml'leTle)Hll}l,/ll/l“‘l OHEHHBEHHH ATTeCTOBaH He aTTeCTOBaH
IK-1 3Hath: 00IIME NPUHIMIILI TPOEKTHpoBanHus | Tect B tecte 50% un B tecte menee
Kene300eTOHHBIX KOHCTPYKIIMH 3/aHHi 6osiee npaBMIBbHEIX | 50% mpaBHUIIBHBIX
OTBETOB OTBETOB
YMeTb: BBINOJIHATE PaCYEThl U Pemenne Brimonnenue HeBwinmonnenue
KOHCTPpYHPOBaHHE OCHOBHBIX HECYIINX CTaHJAPTHBIX paboTHI B CpPOK paboTHI B CPOK
HKENEe300eTOHHBIX KOHCTPYKIMH 3MaHuH |54 nau
Brnanets: HaBbikamMu co3/1aHuUst Pemenue Brinonnenue HeBwinmonuenue
KOHCTPYKTHBHBIX CX€M CTPOHMTEIILHBIX NPUKIATHBIX paboTHI B CPOK paboTHI B CPOK
JKeJIe300€ TOHHBIX DJIEMEHTOB 3,HaHHﬁ " UX 3a1ay
MPOCKTUPOBAHUEM
I1K-2 3HaTh: OCHOBHBIE TPEOOBAHUS 1 Tect B Tecte 50% u B TecTe menee

PEKOMEH ALK HAYYHO-TeXHHYECKOi 6onee mpaBWIBHBIX | 50% TpaBUIBHBIX
AOKYMEHTAINN OTBETOB OTBETOB
HayYHO-HUCCIICIOBATEILCKHUX
OTBITHO-KOHCTPYKTOPCKUX paboT K
JKeIIe300€ TOHHBIM KOHCTPYKIIHUAM SHaHI/Iﬁ
IIpH OCYHIECTBJICHUU I'PaJOCTPOUTECIIbBHON
JACATCIBbHOCTHU
YMeTh: yCTaHaBIMBaTh HEOOXOAUMBIE Pemenne Brinonnenue Hesbinonnenue
METOJIBI 1 CTIOCOOBI pacueTa CTaHIapTHBIX paboThI B CpoK paboTHI B CPOK
Kee300eTOHHBIX KOHCTPyKIIHiH 3;1am:n71 Ha |33 110
OCHOBEC aHaJIM3a HAYYHO-TEXHUYECKOU
JOKyMEHTaluu
HaYy4YHO-UCCIIEAOBATCIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHX paboT
BrianeTs: HaBbIKaMU IPUMEHEHHS B Pemenne Brimonnenue Hewinonnenue
NPAKTUYCCKUX pacyeTax JKEe300€TOHHBIX HpI/IKJIaZLHI)IX pa60T])I B CpOK pa60TI>I B CpOK
KOHCTPYKIHH 3JaHUIl METO/I0B U cnoco6vos 3amau
Ha OCHOBC aHAJIN3a HAYYHO-TEXHUYCCKOU




JIMTEPATYpPhl HAYIHO-UCCIIEN0BATENBCKIX
U ONBITHO-KOHCTPYKTOPCKUX padoT

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I
Pe3ynbTaThl mpoMeXyTOYHOTO KOHTPOJIA 3HaHMM oreHuBaiorcs B 7, 8, 9
ceMecTpe sl OUHOM (HOpMBI 0O0yUEHUS TIO JBYX/YETHIPEXO0AITbHON CUCTEME:

«3aYTCHO»
«HE€ 3a4TCHO»
KOMHe' Pe3yabTaThl 00yYeHHsi, XapaKTepHu3ylolue K UTEPUHU
¥ Y » XapaKTepHsyiom purep 3auTeHo He 3aureno
TEHIHUS cq)Ole/lpOBaHHOCTb KOMIIETEHIIHH OLlCeHUBAHUA
IK-1 3HaTh: 00IIME IPUHLMIILI PacYeTa U Tect Brinmonnenue tecta | BrimonHnenue
KOHCTPYHPOBAHHUS JKe1e300€TOHHBIX ua 70-100% menee 70%
KOHCTPYKIIMH 31aHUH
VYMeTh: BBINOIHATE PaCYEThl U Pemenue IIponemoncTpupoBa 3amaun HE
KOHCTPpYHPOBaHHE OCHOBHBIX HECYIUX CTaHJAPTHBIX H BEpHBIN X0[1 peieHst
JKeNe300eTOHHBIX KOHCTPYKIUI 3TaHHUH TPAKTHYECKUX peleH s B
3a1a4 OOJBITMHCTBE 3a/1a4
Bragers: HaBBIKaMH CO3NaHMA Pemenne IIponemoncTpuposa 3agauu He
KOHCTPYKTUBHBIX CXEM CTPOUTECIBHBIX HpI/IKJIaZLHLIX H BepHBIﬁ X0 pemeHBI
JKEJIE300€TOHHBIX DJIEMEHTOB 3IaHUI U UX 3a71a4 B pelenns B
PacteTOM H KOHCTPYHPOBAHHIEM KOHKPETHOM OONBIIMHCTBE 3324
IIPEIMETHOM
o0nacTi
I1K-2 3HaTh: OCHOBHBIE TPEOOBAHUS U Tect Brimonnenue tecta Brimonnenue
PEKOMEHJallu1 HayYHO-TEXHUUECKOH Ha 70-100% menee 70%
JOKYMEHTalluUn
Hay4YHO-UCCIIE0BATEIbCKUX U
OIBITHO-KOHCTPYKTOPCKUX paboT K
JKe1e300€ TOHHBIM KOHCTPYKIIVSM 31aHUi
IpH OCYUIECTBIICHUN FpaZ[OCTpOPITeHBHOI;'I
JCATCIIPHOCTH
YMeTh: yCcTaHaBINBAaTh HEOOXOAUMEIE Pemenue IIponemoHcTpHpOBa 3agaun He
METO/IBI M CIOCOOBI pacyeTa CTaHAapTHBIX H BEpPHBIN X0 peLeHsl
JKeJ1e300€ TOHHBIX KOHCTPYKIIMH 3/JaHUi Ha NPAKTHICCKUX peleH s B
OCHOB€ aHa/IM3a HAYYHO-TEXHUYCCKOU 3a1a4 6OJ'IBIHI/IHCTBC 3amay
JOKYMECHTalluUn
HAYyYHO-UCCIIETOBATECIILCKUX U
OTIBITHO-KOHCTPYKTOPCKHX paboT
Braners: HaBBIKAMH IPUMEHEHUS B Pemenue IIponemoHcTpupoOBa 3agaun He
IMPaKTUYCCKUX pacyeTax JKEIe300€TOHHBIX IPUKJIAHBIX H BeprIﬁ X071 peLeHsl
KOHCTPYKIHMI 31aHUH METOJIOB 1 CIIOCOOOB 327124 B pelenns B
Ha OCHOBE aHAIIN3a HAYYHO-TEXHHYECKOH | - OHKpETHOIi T —
JIMTEPaTyphl HAYYHO-UCCIIEIOBATEIBCKIX o
MPEIMETHON
1 ONBITHO-KOHCTPYKTOPCKUX PaboOT
obxacti
501041
«OTIIMYHO»,
«XOpOoILIO»,
«YAOBJICTBOPUTCIILHO»
«HCYIOBJICTBOPUTCIILHO).
Pe3yabTaThl 00yueHus,
Komme- XapaKTepu3yIomue Kpurtepuu
OT1au4HO Xopowmo Yaosa. Heynosa.
TeHI U cdopmupoBanHoCTH OLICHUBAHUS P A v
KOMIIETCHIIUH
TIK-1 3Hatb: o0mue npuHMnel | Tect Brimonnenue| Brimonnenue | Beimonnenune | B tecte
paciera u tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | meHee 70%
KOHCTP}(;HPOB“HM 100% 90% 80% MIPaBUIIBHBIX
JKEIIC30 eTO%HBIX . OTBETOR
KOHCTPYKIMH 3JaHUN
VYMeTh: BBINOJIHATE pacueThl | PerieHue 3amaun [Iponemonctp |[IpoaemoncTp| 3anauu He
U KOHCTPYUPOBAHUE




OCHOBHBIX HECYILHX CTaHIAPTHBIX pelleHsb! B UpOBaH UpOBaH peleHsl
IKENIE300ETOHHBIX MPAKTUYECKUX ITOJIHOM BEpHBIN X071 | BepHBbIH X071
KOHCTPYKUHMii 3/1aHu# 3aj1aq o0beMe U |pemeHus Beex,| perreHus B
MIOTy4eHbl |HO HE MOJyUeH | OONBIINHCTBE
BEPHBIE | BEpHBIN OTBET 3a1a4
OTBETHI BO BCEX
3a1a4ax
Brnaners: HaBbIKaMu Pemenne 3agaun | [Ipogemonctp |[Iponemonctp| 3amaun He
CO3/1aHKs KOHCTPYKTUBHBIX (THpKITaTHBIX pELIEHE! B HpOBaH HpOBaH pEeLICHBI
CXCM CTPOUTCIIBHBIX 3aj1a4 B TIOJTHOM BEPHBIN X0 | BEpHBIH X0
KENE306CTOHBIX KOHKDETHOMH o0beMe U |pemmenus Beex,| pemenns B
;gir::;;]gﬂgﬂam“ o MIpeIMETHOU TONYYEHb  HO HE MOTydeH OOJIBIIHCTBE
KOHCTPYHDOBAHHEM obyactu BEpHbIC | BEpHBIi OTBET 3a1a4
OTBETHI BO BCEX
3ajJadax
IK-2 3HaTh: OCHOBHBIE Tect Boinonnenue| Beimonnenue | Boimonnenue | B Tecte
TPEOOBAHHS 1 tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
pekoMenfam 100% 90% 80% IPaBUJIBHBIX
HaYy4YHO-TCXHUYECKOU OTBETOB
JOKYMEHTalluUn
Hay4YHO-HCCIICA0BATCIBCKHX
n
OIIBITHO-KOHCTPYKTOPCKUX
paboT K xene300eTOHHBIM
KOHCTPYKIUAM 3/1aHUN IIPU
OCYILICCTBJIICHUN
rpaloCTPOUTENILHOM
JACATCIIBHOCTHU
VMeTh: ycTaHaBIUBATH Pewenune 3anauun [Iponemonctp |[IpoaemoncTp| 3anauu HE
HEOOXOTHMBIC MCTO/BI I CTaHIAPTHBIX pELIECHE! B HpOBaH HpOBaH peLIEeHBI
croco0l paciera MPaKTHYECKHUX TIOJTHOM BEPHBIN XO1 | BEpHBIHA X0
mene3o6em}3nmx . 3a1a4 o0beMe 1 |perieHus Bcex,| peLIeHHs B
EZE(C)EE }:;I;If;;;amn fa TOJY4€HBI  [HO HE HOMY4eH OOJIBIIMHCTBE
HAYUHO-TEXHHUECKOH BEpHbIC | BEepHBIi OTBET 3a1a4
JIOKYMEHTAIHH OTBETHI BO BCEX
HAay4YHO-UCCIEI0BATEIbCKUX 3aa4ax
n
OIBITHO-KOHCTPYKTOPCKUX
pabor
Bnaners: HaBbIKaMu Pemenne 3amaun [Iponemonctp |[IponemoncTp| 3anauu HE
HPUMCHEHUA B NPUKJIaTHBIX pelIeHks! B HPOBAH HPOBaH penIeHbI
NPAKTHIECKNX pacyeTax 33744 B [IOJTHOM BEPHBIN X0 | BEPHBIHA X0
>1<ene306eTorummx . KOHKpETHOM o0BeMe U |pelIeHus BCeX,| pelIeHus B
;Z?g;%}f;gsgjg:;{a peaMEeTHON MOMYHEHbl |HO HE MOJTyHeH OOJBIINHCTBE
OCHOBE AHAIN3A obmnacTu BEpHbIC | BEepHBIi OTBET 3a1a4
HAyYHO-TEXHUIECKOI OTBETHL BO BCEX
JIATEPATYPBI 3a1a4ax
HAyYYHO-HCCIIE0BATEICKHX
u
OIIBITHO-KOHCTPYKTOPCKUX
pabor
7.2 TIlpuMepHblii mnNepedyeHb OIEHOYHBIX CpeacTB  (TUMOBBIE

KOHTPOJIbHBbIE 3a/IaHUsl WJIH HHbIE MATepHAaJbl, HEOOXOAMMBIE ISl OLIEHKH
3HAHWH, YMEHUI1, HABBIKOB U (MJIH) ONBITA AeSITeJIbHOCTH)

7.21 TIlpumepHblii mnepeYyeHb 3aJaHUH  JJd
TEeCTUPOBAHUIO

NOATOTOBKH K

7 cemecTp

1. | B pacuyeTte NpOYHOCTU HOpPMAsbHBLIX CEYEHWUI XKene300eTOHHbIX M3rMbaeMbiXx 3MeMEHTOB
MCMONb3yeTCs YUCIO HE3ABUCUMbIX YPaBHEHWUIA PABHOBECUS:
[ gBa; [ Tpu; [ YeTblpe.




Mpun onpegeneHnn npegenbHoro narnbatowero MomeHTa My = Ry-b-x(hg-X/2), KOTOpbIN MOXET
ObITb BOCNPUHAT HOPMaribHbIM CEYEHMEM XXene300eTOHHOro n3rnbaemoro anemeHTa (6es
yyeTa B pacyeTe cxxaTow NpoaonbHON apmaTtypbl) Ry-b-x — aT0:

[l ycunve B apmaType [] HaNpsXXeHWs B apmatype

[ ycunue B beToHe [] HanpsXeHus B 6eToHe

B n3rnbaembix >xene3o6eTOHHbIX 3leMeHTax NPOLEHT NPOAOSbHOIO apMMUpOBaHus (Mnowaab
CeyeHUst MPOAOIIbHOM PacTAHYTON apMaTypbl, @ Takke cKaTol, ecrniv oHa TpebyeTcs no
pacueTy, % OT nnowlaan cevyeHuss 6eToHa, paBHOW NPOU3BEAEHMIO LLMPUHBI NPSAMOYTONbHOMO
ceyeHust Ha paboyyo BbICOTY CEYEHNUS1) MPUHUMAIOT HEe MeHee:

[10.01% [10.05% 110.1% [11% [1.1%

B >xene3ob6eToHHbIX 3NeMeHTax, B KOTOPbIX MorepeyYyHas cuna no pacyeTy He MOXeT OblTb
BOCMPUHSATA TONbKO GETOHOM, CrieayeT npeaycMaTpuBaTb yCTaHOBKY NonepeyHor apMaTypbl ¢
Liarom ...

[ He 6onee 0,5hy n He 6onee 500 mm; [ He 6onee 0,25hy n He Bonee 500 mm;

[ He 6onee 0,5hy 1 He 6onee 300 mm; [ He 6onee 0,25h, 1 He 6onee 300 mMm.

MpoLeHT apMUPOBaHMS Kene306eTOHHbLIX 3/1IEMEHTOB onpeaenseTcs no gopmyne :
0 p=(As/bhg) -100%; 0 p= (b'ho/As) 100%; 0 u=(Rs'As/b-hg) -100%; 0 u=
(b-ho/Rs'As) -100%.

B 6ankax n pebpax Bbicoton 150 MM 1 Gornee, a Takke B YacTOpebpPUCTLIX NNUTax BbICOTOWN
300 mm 1 Bonee, Ha y4acTkax anemeHTa, rAe nornepeyHasi curna no pacyeTy BOCNPUHUMAETCS
TONbKO 6eTOHOM, cnefyeT npeaycMmaTprBaTh YCTAHOBKY NOMNEPEeYHOr apMaTyphbl C LLAroMm:

[l He bonee 0,5hy n He Bonee 500 mm; [ He 6onee 0,5hg n He 6onee 300 mm;

{1 He bonee 0,75hy n He 6onee 500 mm; [] He 6onee 0,75hy n He 6onee 300 mm.

B ycnosum Q <= Qb + st AN pacyeTa nsrmbaembix xene3obeTOHHbIX 3NIeMEHTOB Mo

MPOYHOCTI HAKIOHHBIX CEUYEHUIt Ha aeiicTBMe nonepeyHsix cun, Qp — ato:

[l nonepeyHas cuna, BOCNpuUHMMaeMas nonepeyHon apmMmaTypoi B HAKIOHHOM CeYeHNM
[l nonepeyHas cuna, BocnpuHMumaemMasi 6eTOHOM B HAKMOHHOM CEYEHUN

[l nonepeyHas cuna, BOCNpUHMMaeMasi NpoAoSIbHOM apMaTypor B HAKIOHHOM CeYeHMM

B ycnoBuun ana onpeaeneHna I'IOI'IGpG‘-IHOVI CuUnbl, BOCﬂpVIHVIMaeMOVI OETOHOM B HaKITOHHOM

2
cedeHun Q, = M, npu pacyeTe n3rnbaemMbix Kenes3obeTOHHbIX ANIEMEHTOB MO
C
HaKIMOHHbIM CEYEHMAM Ha AeNCTBUe nonepeYHblx cun, «C» — aTo:
[ ANMHA HaKMOHHOMO CeYeHWs Ha NPOAOSIbHYI0 OCb 3fIeMeHTa
[ ANnHa NPOeKUMN HaKMoOHHOMO Ce4YeHns Ha NPOAOSbHYH0 OCb 3NIeMeHTa
[ AnvHa NPOeKUMN HaKMOHHOMO CeYeHNs Ha BePTUKanbHYIO OCb 3fleMeHTa
[] pac4eTHbIN NporieT ANemMeHTa 0 C=3*h,

N3 Tpex cTaguih HanpspkeHHO-0edOpMaTUBHOTO COCTOSIHAS  HOPMaribHbIX  CEeYeHUM
n3rnbaembix kene3obeTOHHbIX 3MEMEHTOB MNPW pacyeTax Mo MPOYHOCTM HOPMarnbHOro
CeYeHUs1 UCMOorb3YHT:

[ NepBylo CTaguio [ BTOPYHO CTaamio [l TpeTbio cTagmto

10.

B ycnoeun M <= M + My, ans pacueta nsrnbaembix xene3o6eToHHbLIX 3MEMEHTOB MO

MPOYHOCTN HaKMOHHbIX CeYEeHU Ha AeNcTBNe U3rnbatoLLmx MOMEHTOB, |\/|s — 370!

(1 MOMEHT, BOCNPUHNMAaEMbI NPOAONBEHON apMaTypou, MepecekaroLLen HopMmanbHoe ceveHmne,
OTHOCUTENBHO MPOTUBOMOMOXHONO KOHLLA HOPMaribHOro CeYeHns

] MOMEHT, BOCMPUHUMaeMbIN MPOAOSbHOW apMaTypou, NepecekaroLLen HakNnoHHoe ceveHmne,
OTHOCUTENBHO MPOTUBOMOMOXHOMO KOHLLA HAKIMOHHOIO CeYeHus

1 MOMEHT, BOCMNPUHUMAaEMbI NonepevyHon apMaTypon, nepecekaroLlein HopMarnbHOe ceyveHune,
OTHOCUTENBHO MPOTUBOMOMOXHOIO KOHLLA HOPMaribHOro CeYeHns

(1 MOMEHT, BOCNPUHMMaEMBbIA NONEepeyYHon apMaTypoin, nepecekatoLlen HakInoHHoe ceYyeHune,
OTHOCUTENBHO NPOTUBOMNOSIOXHOIO KOHLA HAKNMOHHOIr0 CeYeHunst

8 cemectp

Pacuer no Hecymiei cmocoOHOCTH BHEIIEHTPEHHO CXKAThIX HEAPMUPOBAHHBIX
AJIEMEHTOB KAMEHHBIX KOHCTPYKITUH CJIeIyEeT MPOU3BOIUTH 1O (POPMYIIE:




1) N Smg o R-A -0

2) N=R-A
3) N=m_-p-R-A

4) N_ =y-d-R.-A

B gopmyie mis pacuera mo HecyIei ciocoOOHOCTH BHETICHTPEHHO CHKAThIX
HEAPMHUPOBAHHBIX JIEMEHTOB KAMEHHBIX KOHCTPYKIIUI

N=mg ¢ R-A o ¢ —93T0 ...

1) momank CKaToM YacTH CEYECHUS
2) Iona s CeYeHUs apMaTyphl
3) mioniaabr CeYeHUs dJIEMEHTa
4) ruioniaap NPUBEICHHOTO CEYCHUS

B gopmyiie ipu pacuere mo Hecyieil CHoCOOHOCTH 3JIEMEHTOB

HCAPMHUPOBAHHBIX KAMCHHBIX KOHCTpYK]_II/Iﬁ IIpHU HCHTPAJIBHOM CKAaTHUHU

N<m_ -¢o-R-A
g ¥ ? — 510 KO PUIHEHT ...

1) mpononbHOTO M3rKda

2) apMUpOBaHUS

3) ycioBuii paboThI KJIaJIKU

4) ycnoBuid pabOThI apMaTyphI

B dopmyne mis pacdeTa mo Hecymien crmocoOHOCTH BHEIICHTPEHHO CHKAThIX

HCAPMHPOBAHHBIX 3JICMCHTOB KaMCHHBIX KOHCTpYK]_II/Iﬁ

N=m @ -RA-w 5

1) pacueTHOE COMPOTUBJICHUE CHKATHIO KJIaJIKU
2) pacyeTHOE CONPOTUBIICHUE apMaTyPhbI

3) mIomnaabr CeYSHUsS dJIEMEHTa

4) moImab MPUBEACHHOTO CCUCHHUS

Pacder kaMeHHOM KJIaKU Ha CMSITHE BeACTCS 110 hopMyJie:
1)N <R-A

2) N=Rs'As + Rb'b'x

3) Nc < ¥-d-Rc-Ac

4) Nc = Rs-As

Pacuer 1o IMPOYHOCTHU BHCHCHTPCHHO CIKATBIX 3JICMCHTOB KaMCHHBIX
KOHCTPYKI_IHPJI C CCTYATBIM apMHUPOBAHUCM IIPU MAJIbIX SKCOCHTPUCUTCTAX,
CJIeIyeT MPOU3BOIUTH MO (hopMyIIe:

1) N < mg -¢1-Rskb-Ac- w

2) N < mg-¢1-Rb-Ac w
3)N <mg - ¢I'‘R-Ac- w
4)N < mg-¢p1-Rs'Ac w

IToniepeunoe (ceTyaToe) apMUPOBAHUE KAMEHHBIX KOHCTPYKIIUN CTaIbHBIMU
CETKaMHU, yJIOKEHHBIMHA B TOPU3OHTAJIbHBIC BBl KJIAJIKU, TOBBIIIAET
HECYIIYI0 CIIOCOOHOCTh KOHCTPYKIIUHU 32 CYET ...

1) cnep>xuBaHUs BEPTUKAIBHBIX AehOopMaIiiii KaMHEH;

2) ciep KUBaHUS TOPU3OHTAIBHBIX AedopMaIliii pacTBOPA;




3) BOCIIPUATHUS YaCTH MPOAOIBHOTO YCUIIUS;
4) BOCTIpUSITHS YaCTH M3TUOAIOIIET0 MOMEHTA

[To mogomiBe xene300eTOHHOTO (PyHIaMEHTa YCTaHaBIUBAIOT apMaTypy s
BOCIIPUSATHS PACTITUBAIONINX YCUIINM, BOSHUKAIOIIUX B PE3YJIbTATE OJHOU
U3 ciaeAyomux AedpopMannii pyHaaMeHTa:

1) pacTsoxeHus;

2) cKaTus;

3) m3ruda;

4) cpesa

OT neiicTBUSL PEaKTUBHOIO OTIOPA IPYHTA BBICTYIIBI (CTYIIEHU) OTAEIBHOTO
&KeJe300eTOHHOT0 GyHAaMEHTa PACCUYMTHIBAIOT KaK:

1) opHomposieTHas OajnKa ¢ 3alEeMICHHBIMH OIIOPAMH;

2) ogHoMpoJieTHas OanKa ¢ MIAPHUPHBIMU OMOPAMH;

3) KOHCOJIb;

4) ogHomposieTHas 0aiaKa ¢ OJIHOM 3alleMJICHHOW U JPYTroi MapHUPHON
ONOpOM

10,

B neHTpanbHO Harpy>K€HHOM Kene300€TOHHOM (PyH/IaMEHTE MPU
OTHOLIEHUY NPOJOJIHOM CUIIBI (TIepearolerics ¢ KOJOHHBI Ha (yHIAMEHT)
K pac4eTHOMY CONPOTHUBIIEHUIO IPYHTA MIPEABAPUTEIHHO MOTYYAIOT .........
dbyHaaMeHTa:

1) mnomanas noAoUIBEI (IPEABAPUTENIBHYIO);

2) BBICOTY CTYIEHHU;

3) 0011yI0 BHICOTY;

4) miouianp CTakaHa;

5) ryOuHy cTakaHa

9 cemectp

MpenmyLLecTBa NpegHaNPsHKEHHOTO XXene3obeToHa No CPaABHEHMUIO C OObIYHLIM 3aKINIO4YaAETCS B:
[ NOBbILLEHHON TBEPAOCTH;

[ NOBbILLEHHON TPELUMHOCTONKOCTH;

[J BOBMOXXHOCTM NpuMeHeHnst 6eToHa B XKBK MeHbLLEel NpoYHOCTY;

[1 BO3MOXHOCTU npumeHeHns B XKBK apmaTtypbl MeHbLUIE NPOYHOCTU

Hanbonee acpdekTnBHON 061acTbi0 NPUMEHEHUS NPeaHanpPsKEHHOro xene3obeToHa ABnseTcs:
[] KOHCTPYKLUWN MarnblX NPONeTOB;

[] KOHCTPYKUUWN (PYHOAMEHTOB;

[ KOHCTPYKLUUW BOMNbLUNX NPONETOB;

[ KOHCTPYKUMK Xene306eTOHHbIX NepPEropoaokK

ApmaTypy (B KayecTBe Hanpsraemon) Ans NpeABapuUTEnbHO HanpsKEeHHbIX Xene3o6eToHHbIX
KOHCTPYKLIMI MPUMEHSIIOT KIaccoB:
[ A240 [ A400 [ A500 00 A600

MpeaBapuTenbHoOe HanpsbkeHe B apMaType HazHavyaeTcs B 3aBUCUMOCTU OT:
[J HOpMaTUBHOIO CONPOTUBNEHNSA

[] pac4eTHOro cornpoTuBNeHns

[] npegena BpeMeHHOro conpoTmBneHns

[l npegena Teky4yectu

MpenBapuTenbHoe HanpsXeHre apMaTypbl NpeanonaraeT Ans Xene3o6eToOHHbIX KOHCTPYKLMIA:
[] yBENUYUTb TPELLMHOCTOMKOCTD

[ yMEHBLUNTb TPELLMHOCTOMKOCTb

[ 06ecneynTb yMeHbLUEHUE TPYAOEMKOCTH




[] yBEMUYUTb LUIMPUHY PACKPbITUS TPELUMH
6. | NpegHanpspkeHHbIN KB anemMeHT no cpaBHEHUo € 06bIYHBIM OTNNYaETCS:
[} NOHWXXEHHbIMW Npornéamu
[ 3CTETUYHOCTbIO
[] MOHWKEHHOW TPELLUHOCTONKOCTBIO
[] 9KOMOIMYHOCTbLH
0.
7B dopmyne Qope = P1° Py " Q3 * P E_Slcrc AnA  onpefeneHns WUPKUHbI PacKpbITUS
S
HOPMasbHbIX TPELUMH B XENe306eTOHHbIX U3rMbaeMbIX KOHCTPYKLUSIX, lcrc - 370!
1) paccTosiHne mexay TpewmHamm (Lar TpeLmH)
2) AnNWHa aneMeHTa ¢ TpeLmnHamum
3) pacyeTHbI NPOSeT 3N1EMEHTA C TPeLYMHaMM
8. | HanpspkeHnss B pacTaHyTol apmatype nepen obpasoBaHMeM HOpMasibHbIX — TPEeLMH
onpenenseTcs:
1) 05 = ZaRbt,ser
2) 05 = 2BRp:
3) 05 = 2Ryt ser
9. | C uenbto ymeHbLLEeHUS NPOrnboB xenes3obeTOHHbIX 3rMbaeMbIX KOHCTPYKUMIA NMPUMEHSIOT:
1) npeaBapuTeNbHOE HanpsPkeHe apMaTypbl
2) npegBapuTenbHOE caTue apmaTypsl
3) yMeHbLUAIOT BbICOTY CXKaTOW 30HbI
10/ C uenbio MOBLIWEHNS TPELLMHOCTOMKOCTU KENEe300ETOHHbLIX M3rnGaeMbIX KOHCTPYKLUUIA
NMPUMEHSIOT:
1) npeaBapuTeNbHOE HanpsPkeHe apMaTypbl
2) npegBapuTenbHOE cxaTue apmaTypsl
3) YMEHbLUIAKT BbICOTY CXXaTOW 30HbI
7.2.2 llpuMepHbIii NepevyeHb 3aJaHM /sl pellleHUs] CTAHAAPTHBIX
3aaavd
7 cemecTp
1. | Ha3zHaubTe MUHUMAIILHBIN TPOIIEHT MPOI0IBLHOTO apMUPOBAHHS
KeIe300€TOHHON OalKu:
1) 0.01% 2) 0.05% 3)0.1% 4) 1% 5)1.1%
2. | HazHaubTe MUHUMAJIbHBIN JUAMETP OJJHOTO apMaTyPHOTO CTEPIKHS TPH
pacyeTHOM IJIOIIAIN apMaTyphbl, paBHOM 1.15 cm2
1) muametp 10 mm
2) nuametp 12 mm
3) nuametp 14 mm
3. | OnpenenuTe HaYaIbHBIA MOJTYJIb YIPYrocTH OeToHa B25 mis
XKene300€TOHHOM OaNKu MepeKphITHS:
1) 20000 MIIa
2) 30000 MTITIa
3) 40000 MIla
4. | OnpenenuTe pacueTHOE COMPOTHBIEHHE OeToHa B25 Ha oceBoe cxkaTue
JUTS TIPEJIETIBHBIX COCTOSIHUM TIEPBOY TPYMIIBI JUTS J)KETIe300€ TOHHON OaJIKn
MIEPEKPBITUS:




1) 10.5 MITa
2) 14.5 MITa
3) 20.5 MITa

Ornpenenure pacueTHOE CONPOTUBIICHUE pacTshKeHUI0 apMatypbel AS00
JUTSL TIPEJIEBHBIX COCTOSIHUN MIEPBOM TPYIIIBI IS JKeJIe300€TOHHOM OalIKu
MEePEKPBITUS:

1) 350 MIla

2) 435 Mlla

3) 520 MIla

8 cemecTp

Onpenenure pac4eTHOE COMPOTUBIICHUE CHKATUIO KIAJKU U3 CIUIOLIHBIX
O0eToHHBIX 0710K0B (tprHOM 400MM, BhIcOTOM 600MM, myTrHOM 2400MM)
Mapku 200 mpu mapke pactBopa 100 (6e3 yueTa H0NOTHUTETbHBIX

KO3 ULIMEHTOB, YUYUTHIBAIOIIUX BUJI KJIAJIKH, TUIT KOHCTPYKIIMH, YCIOBUS
BO3BEJICHUS U T.I1.):

1) 3 Mlla

2) 5 MIla

3) 7 Mlla

Y cTaHOBUTE 3HAUYCHHE YIIPYTOU XapaKTEPUCTUKU KIAJIKU U3 KEPAMUUYECKOTO
KUpPIMYa IIACTUYECKOTO MMPECCOBAHUS [P MapKe pactBopa 735:

1) 500

2) 750

3) 1000

Onpenenute THOKOCTh KUPIUYHOTO CTOJI0A C pacyeTHOM BBICOTOM 4.5 M 1
rornepeyHoro ceueHus 38x51 cm:

1) 8.8

2)11.8

3) 15.8

YcranoBuTe 3HaUEHHUE MOPO30CTOMKOCTH (F) mutieBoro ciost Kiaaku
HapyXHOU OJHOCIIOMHOW CTEHBI 3/IaHUSI HOPMAJIbHBIM BJIQKHOCTHBIM
PEKUMOM:

1) 25

2) 35

3) 50

YcranoBute k03 GUIMEHT yCIOBHUM pabOThHI KJIAJAKK MPOCTEHKA MIONIAIbI0
ceueHust MeHee 0.3 M2 U3 KepaMUYECKOTO KUPIIUYa Ha TSKEJIOM pacTBOPE:
1) 0.7

2)0.8

3)0.9




9 cemectp

Onpenenute MakCUMalIbHO BO3MOKHOE 3HaYECHHE MPEIBAPUTEIHLHOTO
HanpsHKeHHs: apMatypsbl kiacca A800:

1) 640 MIla

2) 720 MIla

3) 900 MITa

Onpenenure NoTepy HAPSHKEHUI B IPEIBAPUTEIBLHO HAMPSKEHHON
apMaType OT pelakCaluy HaIpsHKEHUH 1 apMaTypsl kinaccoB A600 —
A1000 npu 2AEKTPOTEPMUYECKOM CITOCOOE HATSHKEHUS U TTPU 3HAYCHU U
npeaBapuTenbHoro Hanpspkenus 720 Mlla:

1) 19.2MIla

2)21.6 MIla

3) 52.0 MIla

Onpenenure NOTepy HANPSHKEHUH B IPEIBAPUTEIBLHO HANPSI)KEHHON
apMaType OT pelakCaluy HaIpsHKEHUH 1 apMaTypsl kinaccoB A600 —
A1000 npu MEXaHUYECKOM CIIOCOOE HATSHKEHUS U IIPU 3HAUCHUH
npeasapurenbHoro Hanpspkenus 720 Mlla:

1) 19.2MlI1a

2)21.6 MIla

3) 52.0 MIla

OmnpenenuTe MOJHBIE CYMMapHBIE (TIEPBHIE U BTOPHIE) MOTEPU
IIpEIBAPUTEIIbHBIX HAMPSKEHUN B apMaType, pacioOKEHHOHU B
PACTSHYTOM MPU IKCILUTyaTallMA 30HE CEUEHUS IeMeHTa (OCHOBHOM
paboueit apmaType) npu 3Ha4eHUsIX NepBbIX nmoTepb 70 MIla u BTOphIX
noteps 20 MIla:

1) 70 MIla

2) 90 MIla

3) 100 MITa

Onpenennute NOTEPY HANPSIKECHUIN B MPEABAPUTEIIBHO HANIPSXKEHHOU
apMarype OT pejaKkcalluy HanpsoKeHun id apmatypsl kinacca K1400 npu
AIEKTPOTEPMUYECKOM CIOCO0E HATSHKEHUS U TTPH MaKCUMAJIbHO
JIOITYCTUMBIX 3HAUYCHUSX MPEIBAPUTEIbHBIX HAIPSKECHUM:

1) 19.2MIla

2)21.6 MIla

3) 56.0 MIla

7.2.3 IlpumepHbIii NepeyeHb 3aJaHU VI pellleHus MPUKJIATHBIX 33124



7 cemecTp

Omnpenennre MUHUMAJIBHYIO IUIOIIA(b IONEPEUYHOT0 CEUEHUS
IPOJIOJIBHOM apMaTypsl xele300eToHHOoN 6anku mupuHoit 100 Mm,
paboueii BeicoTOM ceueHust 270 MM, COTJIACHO 3HAYCHUIO
MUHHAMAJIBHOTO MTPOLIEHTa apMUpoBaHusi, paBHOro 0.1%:

1) 0.27 cm2

2) 0.54 cm2

3) 1.54 cm2

Omnpenennrte 3HaYCHUE YCUIWS B TIPOJOIBHOM PACTSIHYTOM apMarype
xene300eTonHol O6anku npu 3HadeHusax As =2.011 cm2 u Rs = 350
MlIla (1MIIa=10.197kr/cm2):

1) 3000 kr

2) 7177.2 xr

3) 9353.7 xr

Onpenenure 3HaYEHUE YCUIIHS B CKAaTOM 30HE OETOHA Kene300€TOHHOM
OaNKy Y 3HAYEHUSX: IIUPHUHA TTOTIEPEYHOTO ceueHus Oanku paBHa 10
CM, BBICOTa CKaToH 30HBI OeToHa paBHa 5 ¢cM u Rb =20.5 MIla
(1MITa=10.197kr/cm2):

1) 10451.93 kr

2)7177.21 kr

3) 5351.73 xr

OmnpenenuTe BEICOTY CKaTOM 30HBI JKEJIe300€TOHHON OaIKu ¢
OJIMHOYHBIM apMUPOBaHHUEM (TIPOJI0JIbHASL apMaTypa TOJIBKO B
pacTSIHYTOW 30HE) MPU YCUIIUU B MPOJOJIBHOM PaCTSIHYTOW apMarType
7177.2 xr; Rb =20.5 MIla (1MITa=10.197kr/cM2) 1 nipu MIMpuHEe
nonepevyHoro ceyeHus 6anku 10 cm:

1)3.43 cm

2)5cMm

3)7.57 cm

Onpenenute MUPUHY (YYUTHIBAEMYIO B pacueTe JJis ONpeaeaeHus
snaucHus bf ') cBeca ¢:kaToil MOJIKK B KaXKIyI0 CTOPOHY OT pebpa
TaBPOBOTO CEUYCHHS JKEJIe300€TOHHON OaJIKU TIPH YCIOBUH OTCYTCTBUS
MIONIEPEYHBIX peOep, a TAKKE P TOJIIIUHE CKATOM MOJKH 5 CM H
MOJTHOM BBICOTE MOIEepeyHoro ceuenus taspa 30 cm:

1) 30 cm

2) 40 cm

3) 50 cm

8 cemectp




Omnpenennure HECYUTYIO CIIOCOOHOCTD IEHTPATBLHO-CKATOTO KUPITUIHOTO
ctonba ceuenreM 380x380 MM IIpu pacYETHOM CONTPOTHUBIICHUN KIIATKH 2
MlIla (1MI1a=10.197kr/cm2), k03 duIineHTe MPOI0IPHOTO U3TH0a PAaBHOM
0.7 n ko3¢ dunMeHTe, yIUTHIBAIOIIEM BIMSHHAE TTUTSIBHON HATPY3KU
paBHOM 1:

1) 10353.3 xr

2)20614.3 xr

3) 30753.3 kr

Onpenenure MaKCUMaJIbHO BO3MOXKHYIO JUIMHY «HYJIEBBIX HAMPSKEHUN» 110
MO/IOIIBE BHEIICHTPEHHO HArpy>KeHHOTO (hyHIaMeHTa (MPU OTCYTCTBUH B
3IaHUHA MOCTOBBIX KPAHOB) TIPH pa3Mepe CTOPOHBI MOAOMBHI (hyHIaMEHTA 2
M:

1)0.5m

2)1Im

3)1.5wm

Omnpenenure K03 PULMEHT HAIEKHOCTH ISl BECa TPYHTOB OOpaTHOU
3aChIIKU Ha CTPOUTEIBHOM IUIOMIAJIKE M1a3yX KOTJIOBAaHA IIPU pacuere
byHIaMEHTOB:

1) 1.15

2) 1.25

3) 1.45

Omnpenenute 3HaYEHUE YCUIINS B TPOJOIBLHOM PACTSIHYTOM apMarype 1o
nojomse GpyHaamMeHTa Ha 1 METp MIMPUHBI TOAOIIBBI TPH 3HAUCHUAX AS =
2.011 cM2 u Rs =350 MIla (1MIla=10.197kr/cm2):

1) 3000 kr

2)7177.2 xr

3) 9353.7 kr

Ornpenenure MPOYHOCTh HEAPMUPOBAHHON KAMEHHOM KIIaJIKU Ha
pacTsHKEHUE TI0 MEePEBA3aHHOMY CEUEHUIO (PacueTHOE COMPOTUBIICHUE
knaaku pactsokeHuto 0.16 MIla (1MI1a=10.197kr/cm2), ceuenue sreMenTa
0.38%2 m):

1) 5399.55 kr

2) 7399.55 xr

3) 12399.55 kr

9 cemectp

OmnpenenuTte WIOIMAb MPUBEICHHOTO ceueHust seMenTa (Ared) mpu
miomaau 6erona 300 cm2 (moayns ynpyroctu 6erona 30 000 MIla) u




miomaau apMarypsl 2.011 eM2 (Moaysne ynpyroctu apMatypsl 200 000
MIIa):

1) 300 cm2

2)302.011 cm2

3)313.413 cm2

Onpenenure MaKCUMaJIbHOE 3HAUEHHUE HAIIPSKEHUH (KpaeBOE HANPSKEHNE
Ha JII0pe HANPsDKEHUH) B OETOHE CKATOM 30HBI U3rM0aeMOT0 dJIeMEHTa
nepea 00pa3oBaHUEM HOPMAITLHOM TPEITUHBI B JKEIIE300€TOHHON Oalike mpu
TPEYTOJAbHOU AMIOPE HAMPSHKEHUN B OETOHE C)KAaTOM 30HBI U MIPH BBICOTE
cxkartoi 30861 100 MM, moJIHOM BhICOTE ceueHMs daemenTa 300 MM, Kitacce
6erona B25:

1) 1.55 MIla

2) 3.55 MIla

3) 5.55 Mlla

Omnpenenure 3HaYeHUE HAINIPSHDKEHUN B apMartype (06e3 npeBapuTeIbHOro
HaANPsHKEHUS ) U3ru0aeMoro >Keae300€TOHHOTO AJIeMEeHTa Mepe]]
oOpa3oBaHHEM HOPMaJIbHOW TPELIMHBI IPU Kilacce Tshkenoro 6etona B25
(MOIlyJib yIPYTOCTH MPUHATH HaYaIbHBIM) U IIpH Kiacce apMatypbl AS00:
1) 10.5 MIla

2) 20.7 MIla

3) 30.9 MIla

Onpenenute ycuire B OETOHE CKATOM 30HBI U3TM0AEMOT0 JIEMEHTa NIepe
00pa3oBaHHEM HOPMAJIbHOM TPEIIHMHBI B KeJIe300€TOHHOMN Oake Mmpu
TPEYTOJILHOM AIIOPE HAMPSDKEHUH B O€TOHE CKATOM 30HBI U IIPH IIHUPUHE
ceuenus 100 Mm, BeIcOTE CKaTOM 30HBI 70 MM, MaKCUMaJIbHBIX 3HAUYCHUN
HaIPsDKCHUH (KpaeBoe HAIIPsHKEHHUE Ha SMIOPE HAIIPSDHKCHMM ) B OETOHE
cxatoii 30ub1 1 MITa (1MI1a=10.197xr/cm2):

1) 133.7 kr

2)356.9 kr

3) 569.5 xr

Omnpenenure ycuiive B 0€TOHE CKaTOM 30HbI U3TH0AEMOT0 JIEMEHTa Mepe.]
00pa3oBaHUEM HOPMAJIbHOM TPEIIMHBI B XKeJI€300€TOHHOMN Oajke npu
IPSAMOYTOJIbHOW AMIOpE HAPSHKEHU B OETOHE CHKATOM 30HBI U NP IIUPUHE
ceduenus 100 Mm, BeICOTE CxKaTOM 30HBI 70 MM, MaKCUMaJIbHBIX 3HAYCHUI
HaMpsHKEHUH (KpaeBoe HAIPsHKEHUE Ha AMIOPE HAMPSHKEHU) B O€TOHE
ckatoii 30HbI 1.5 MIla (1MI1a=10.197xr/cm2):

1) 533.7 kr

2) 1070.7 kr

3) 3569.5 kr




7.2.4 IlpuMmepHblii IepevyeHb BONPOCOB /JIsl MOATOTOBKH K 3a4eTy

7 cemecmp

Hcropust pa3BUTHS Kejle300€TOHa.

2. OcHOBHbIE (DU3UKO-MEXAHUUECKUE XAPAKTEPUCTUKH O€TOHAa M apMarypbl

(kmacchl, MapKu, HOPMATHBHBIE U PACUYETHBIC COINPOTHUBIICHMS, AUArpPaMMBbI

nedopMupoBanus, MOAYJIH AedOpMalliy, MOJI3Yy4ecTh OeTOHa U TIp.)

Cymnocts XKb. JloctonncTBa u HegocTaTku JKb.

VYcnoBus cymectBoBanus JKb. 3amuTHBIN Coi.

Mertop pacuera Kb o qonyckaeMbIM HANPSIKEHUSIM.

Merton pacuera XXb no paspymaronuym Harpy3kam.

Meron pacuera JXb 1o mnpenenbHbBIM COCTOSIHUSM. [ pynlmbl IpenesbHbBIX

coctostHui. Kiaccudukanus Harpy3ox.

8. Cragum HampspKEHHOTO COCTOSIHUSA HOopManbHoro ceueHus Kb msrubaemoro
AIIEMEHTA.

9. Pacyer mpoOYHOCTH HOPMAJIBHBIX CEUYCHHH W3TUOAEMBIX DIEMEHTOB C
OJINHOYHBIM apMUPOBAHUEM.

10.Pacuer npo4YHOCTH HOPMAJIbHBIX CEUEHUN M3rMOaeMbIX JIEMEHTOB C JBOMHOMN
apMarypomu.

11.Pacyer 1NpPOYHOCTM HOPMAJbHBIX CEUEHUH HU3rUOAEMBIX JJEMEHTOB C
OJIMHOYHBIM apPMUPOBAHUEM TaBPOBOTO MPOUIIS.

12.Buapl pa3pylieHus] M3ruOAeMbIX 3JEMEHTOB Ha JEWCTBUE IMONEPEYHBIX CHIL
Pacuer mpo4yHOCTH Ha JEHCTBHE NONEPEYHBIX CHJI IO HAKIOHHOM C)KATOH
1oJIoCe.

13.Pacder TpPOYHOCTH H3TUOAEMBIX SJIEMEHTOB IO HAKJIOHHOW TpENIMHE Ha
JIEHCTBUE MONEPEYHBIX CHJI.

14.PacyeT mNpOYHOCTH H3rHMOAEMBIX BJEMEHTOB MO HAKJIOHHOM TpEIIMHE Ha
NENUCTBHE N3rHOAIOIIMX MOMEHTOB.

15.KoHcTpyHpoBaHUE U3rn0aeMBbIX KeJIe300€TOHHBIX AIEMEHTOB.

16.Cxatplie ameMeHThI. [[puMepsl cKaThIX AIEMEHTOB. YUeT THOKOCTH.

17.PacyeT BHEIEHTPEHHO CXKATHIX AJIEMEHTOB C OOJIBIIMMHU SKCIICHTPUCUTETAMH.

18.Pacuer BHELIEHTPEHHO CXKAThIX 3JIEMEHTOB C MAJIBIMU 3KCIIECHTPUCUTETAMHU.

19.PactanyTteie  ameMeHTHl. [lpumepbl  pacTsSHYThIX  3JeMeHTOB. Pacuer
LEHTPAIBHO-PACTSIHYTHIX 3JIEMEHTOB.

20.Pacuer BHEIIEHTPEHHO PACTSAHYTHIX AJIEMEHTOB.

21 . KoHCTpyHpOBaHHE CIKATHIX KEIE300€TOHHBIX AJIEMEHTOB

=
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7.2.5 IlpumepHBbIii NepevyeHb BONPOCOB Il MOATOTOBKHU K IK3aMeHY
8 cemecmp.
1. OcHOBHbIE (PU3MKO-MEXAaHUYECKHUE XAPAKTEPUCTUKU MATEPUATIOB KaMEHHBIX
KOHCTPYKLIUH.
Craguu paOOThI KJIAJIKH MOJ HATPY3KOW MPHU CHKATHUH.
3. Pacuer Hecymield cnocOOHOCTH 3J€MEHTOB KK npu cxatuu. LlenTpanbHoe
CoKaTHe.

N



4. Pacuer Hecymedl CIOCOOHOCTM  3JEMEHTOB  KJIAJKUM TPU  CXKATHUH.

BHelnieHTpeHHOE CxKaTue.

Pacuet Hecyiel cnocoOHOCTH 3JIEMEHTOB KJIAJKU MPHU PACTSXKEHUU U U3ruoe.

PacueT npoyHOCTH 3JIEMEHTOB KJIaJKU ITPU MECTHOM JICHCTBUU HATPY3KHU.

7. ApMUpOBaHHbIE = KaMEHHbIE  KOHCTPYKIHMH  (CeT4aTo€ apMHUpOBaHMUE,
MPOJI0JIBHOE aPMUPOBAHHUE).

8. DieMeHThl, yCUlieHHbIe 00oiMamu.

9. ®yngamenTtsl. Obuue ceeaenus. OTaenbHble QyHIAMEHTHI.

10.Pacuer neHTpaibHO-HATPY>KEHHBIX (YHIaMEHTOB.

11.PacueT BHEIIEHTPEHHO-HArPY>KEHHBIX (DYHIaMEHTOB.

12.JlenTounbie PyHAAMEHTHI.

13.Crunomrsbie GyHIaMEHTHI.

14.banounsie cOopHbie epekphIThs. [IpoekTrpoBaHre COOPHBIX MHOTOITYCTOTHBIX
IUIHT.

15.banounsie cOopHbie IepekpbiTUs. [IpoekTpoBaHne cOOPHBIX PEOPUCTHIX TUIUT.

16.banounsie coopHblie nepekpriTus. [IpoekTupoBaHne HEpa3pe3HbIX pUTETCH.

17.MoHonuTHBIE peOpUCThIE MEPEKPHITUS C OalOUHbIMM MIMTaMH. KoMIoHOBKa
nepekpbITus. [IpoekTupoBaHre MOHOJUTHOMN IUIUTHI.

18.MoHonuTHBIE  peOpPUCTBIE  TEPEKPHITUST ¢  OaJOYHBIMU  IUIUTAMHU.
[IpoekTrpoBaHUE BTOPOCTETICHHOMN U TJIABHOM OaJIOK.

19.MoHonuTHbIE peOPUCTHIE MEPEKPHITUS C TUIMTAMHU ONEPTHIMU TI0 KOHTYPY.

20.MounonuTtHbIe 6e30a10YHbIC TEPEKPHITHS.

o

9 cemecmp.

1. Ipennanpsoxkennbii Kb, OOmume mnonoxenus. IlpeumymectBa. OOnactu

PUMEHEHUs. 3HaYCHHsI PEABAPUTEIBHBIX HAMIPSHKCHUN.

[Torepu npeaHaINpsKEHUNA B apMarype.

3. Ycunmue mnpenBaputenbHOro oOxatusi OeTtoHa. [lpuBeneHHoOl ceueHue
anemenTa. Hanpsokenust B 6eToHe ipu 00>KaTHH.

4. LeHTpabHO-pACTSIHYThIE NIPEAHAIIPSHKEHHBIE 3JIeMeHThI. [lociaenoBaTebHOCTD
U3MEHEHUsl HalpsbKeHU B OETOHE M apMaType OT MOMEHTa M3rOTOBJICHHUS 10
paspylieHusl.

5. Uzrubaemble npegHanpskeHHbIE 371eMeHThI. [locaenoBaTenbHOCTh H3MEHEHMS
HaIpsHKeHU B OETOHE U apMaType OT MOMEHTa U3TOTOBJICHHUS JI0 pa3pyLICHUS.

6. TpemuHOCTOMKOCTh — 0OIIMEe cBeaeHusa. Pacder mo oOpa3oBaHHUIO TpPEUTHH
HEHTPAJIBHO-PACTAHYTHIX dJIEMEHTOB.

7. Pacder mno o00pa3oBaHUIO TPEUIMH HOPMAJIBHBIX CEUYEHHM U3rnOaemMbix
AJIEMEHTOB (TIpH yIpyroi pabore 6€ToOHA CKATOM 30HE).

8. Pacuer mno oO0Opa3oBaHWIO TpENIMH HOPMAJIbHBIX CEUCHHH H3rMdaeMbIX
AJIEMEHTOB (IIpU HEYNPYTol padoTe OeToOHA CKATON 30HE).

9. Pacuer mo 00pa3oBaHUIO TPENIUH HOPMAJIBHBIX CEYCHHH W3THOAEMBIX
3JIEMEHTOB MO CHOCO0Y SAPOBBIX MOMEHTOB. Pacuer mo o6pa3oBaHuIO TPEIIUH
HAKJIOHHBIX K ITPOJOJILHOM OCH U3TH0aeMbIX 3JIEMEHTOB.

10.ConpoTHBiIeHNE PACKPHITUIO TPEIIUH HEHTPATbHO-PACTIHYTHIX 3JIEMEHTOB.

11.ComnpoTuBiI€HHE PACKPHITHIO TPEIIUH B U3THUOAEMBIX DJIEMEHTAX.

N



12.3akppITHE TPELIUH.

13.Kectrkocte u mepememnienuss JKbD. OcHoBHbIe mosiokeHus. KpuBuszHa ocu
AJIeMEHTa Mpu U3rude 6€3 TPEIMH B PaCTIHYTON 30HE.

14 KpuBH3Ha OCH 3JI€MEHTA NPU U3THOE C TPEIIMHAMHU B PACTSHYTOU 30HE.

15.Pacuet nepemenienuii Kb nsrudaemMpIx 2J1€MEHTOB.

16.06mume npuHnunel npoekthupoBaHus KBK (KOHCTpYKTHUBHBIE CXEMBI,
nehopMaIlMOHHbIE IIBBI, TPUHIUIIBI TPOCKTUPOBAHMS COOPHBIX KOHCTPYKIIHM,
pacyeTHBIE CXEMBl DJIEMEHTOB MPHU TPAHCIIOPTUPOBAHUHA W MOHTAaXE, y3JIbI U
CTBIKH).

17. KOHCTpYKIIMU OJJHO3TAKHBIX MPOM3JAaHUN C MOCTOBBIMH KpaHAMH. DJIEMEHTHI
KOHCTPYKITUH, KOMITOHOBKA 3/IaHUS.

18.KOHCTpYKITMM  OMHOATAXHBIX MPOM3JAHUH C MOCTOBBIMH  KpaHaMHU.
[lonepeynas pama.

19.KOHCTpYKIIMU OJHOATAXXKHBIX MPOM3JAHUM C MOCTOBBIMU KpaHamu. Cucrema
CBA3CH.

20.KoHCTpyKIIMK OAHOATAXHBIX TPOM3AaHui. banku MOKpBITUH.

21 . KoHCTpyKIIMH OAHOATAXHBIX TpoM3aaHuil. DepMbl MOKPHITUH.

22.MHOr03TaXXHbI€ MPOMBIIUICHHBIC U TPAXKIAHCKUE 3TaHUS

7.2.6. Meroauka BBbICTABJIEHUSI OIEHKHM TP  MPOBeJAEeHHH
MPOMEKYTOUYHOM aTTecTAlMU

3ayeT MPOBOAUTCS MO TECT-OMiIeTaM, Kaxablidi M3 KOTOPBIX comepxuT 10
BOIIPOCOB U 5 3aaa4. Kak1plil mpaBUIIbHBIN OTBET B TECTE OLleHHUBaeTcs 1 Gamiom.

Ouenka «He 3autreHo» cTaBUTCS B cilydae, €CJIM CTyIeHT HaOpan Menee 11
0asoB.

OueHka «3a4TeHO» CTaBUTCS B cllydae, €ciau cTyAeHT HaOpan or 11 mo 15
0aJIoB.

DK3aMeH MPOBOAUTCS IO TECT-OUIeTaM, KaK/IbIi U3 KOTOPBIX coaepkut 20
BOMPOCOB U 5 3a7a4. Kaxplil mpaBUIIbHBIN OTBET B TECTE OlleHUBaeTcs 1 Gatom.

Onenka «HeynoBneTBOpUTEIBHO» CTABUTCS B Cy4ae, €CIM CTYJIEHT eCu
cTyneHT HaOpan menee 10 6anos.

Ornenka «YI0OBIETBOPUTEIHLHO» CTABUTCS B CIIy4ae, €CJIM CTYICHT HaOpas
ot 10 no 15 Gasutos.

Omnenka «XOopoIo» CTaBUTCS B CiIydae, €clid CTyAeHT Habpan oT 16 mo 20
OaJIsIoB.

Onenka «OTIUYHO» CTaBUTCA €CIIU CTYJEHT HaOpani ot 21 1o 25 6anos.

7.2.7 IlacnmopT OlIEHOYHBIX MATEPHAJIOB

Kon
KonTponupyemslie pa3zesnsl (TEMbI) N HanmenoBanue
Ne n/mt KOHTPOJINPYEMOU
JUCUUTUINHBI OLIEHOYHOI'0 CPEACTBA
KOMIIETEHIUHA

1 OO61ue cBeeHHs 0 KelIe300€TOHE IK-1 , TIK-2 Tecr, 3a4eT.

METO/IaX pacuera Kene306eTOHHBIX

KOHCTPYKLUIL.

2 XKenesoberonnsle uarudaemoie daemMeHThl |[[K-1 , TIK-2 TecrT, 3amura




1a00paTOpHBIX padoT,
pelIeHne CTaHJapTHBIX U
NPUKIIAIHBIX 33714, 324eT.

3 JKenezoberonnsie cxxathie u pacTsaHyThie [[TK-1 , TIK-2 Tecr, pelieHue

3JICMCHTBI
CTaHJApPTHBIX U

IMPpUKJIAAHBIX 3a1a4, 3a4CT.

4 KoncTpykiuu mIocKux nepekphITHii [TK-1 , ITK-2 Tecrt, 3amuTa KypcoBOro
MPOEKTa, PELICHUE
CTaHJapTHBIX U
NPUKJIaIHBIX 3a/1ad,
IK3aMEH.

5 JKenesobeTonHble ByHIAMEHTBI I1K-1 , TIK-2 Tecr, 3ammra KypcoBOro
IPOEKTA, pELIEHHUE
CTaHJIAPTHBIX U
NPUKIAJHBIX 3124,
HK3aMEH.

6 KameHHBIC 1 apMOKAMCHHEIC [TK-1 , [1K-2 Tecrt, 3amuTa KypcoBOTO
KOHCTPYKLIUH
[POEKTA, PELICHUE
CTaHJapPTHBIX U
NPUKJIAIHBIX 3a/1ad,

OK3aMCH.

7 [IpenBapuTenbHO HANPSKCHHBIH IK-1 , TIK-2 Tecr, 3ammTa KypcoBOro
KeTe300€TOH MIPOEKTA, PELICHUE
CTaHJApPTHBIX U

MMPUKJIAAHBIX 3a1a4,

OK3aMCH.

8 TpetmHoCTONKOCTD U IIepeMEIICHHUST IIK-1, TIK-2 Tecr, 3ammuTa KypcoBOro
)KCJ'IC306GTOHHBIX 3JICMCHTOB HpOCKTa, peIHGHI/Ie
CTaHJapTHBIX U

NPUKJIaIHBIX 3a/1ad,

OK3aMCH.

9 Xene300eTOHHBIE KOHCTPYKIIUH IIK-1 , TIK-2 Tecr, 3ammuTa KypcoBOro
IIPOMBIIIJICHHBIX U T'PAXXAAHCKUX SHaHHﬁ HpoeKTa peI_HeHI/Ie
3
CTaHJAPTHBIX U
MPUKJIATHBIX 3a/1a4,

OK3aMCH.

7.3. Meroanueckue MaTepuajbl, OMNpeleJsONde MNPOHeayPbl
OlLICHUBAHUSA 3HAHMIA, YMEHNH, HABBIKOB M (WJIN) ONbITA 1€ATEJIbHOCTH

TecTupoBanue OCYIIECTBISETCA, JHUOO TPU TMOMOIIM KOMITHIOTEPHOU
CHUCTEMBI TECTUPOBAHMUS, JTUOO C HMCIOJIH30BAHMEM BBIJAHHBIX TECT-3aJaHUN Ha




OyMa:XHOM HOCHTEJE. 3aTEM OCYILLECTBIISIETCS MPOBEPKA TECTA IK3aAMEHATOPOM U
BBICTAaBJISICTCS OLICHKA.

Pemenue craHgapTHBIX 3alad OCYIIECTBISETCS, JIMOO MpPU MOMOUIU
KOMIIBIOTEPHOM CHCTEMbI TECTHUPOBAHUS, JUOO C HUCIOJIb30BAHUEM BbIJAHHbBIX
3aJa4 Ha OyMa)XHOM HOCHTEJIE. 3aT€M OCYILECTBIISIETCS IPOBEPKA PELLICHUS 3a/1a4
DK3aMEHAaTOpPOM M BBICTaBIAETCA oOLeHKa. [Ipu pemeHnn 3amad pasperaercs
II0JIB30BATHCS CIIPAaBOYHO-HOPMATUBHOW JOKYMEHTALUEH.

Pemenne mnpuKIagHBIX 3a4ad  OCYLIECTBISIETCS, JHUOO TPHU MOMOIIH
KOMITBIOTEPHOW CHUCTEMBI TECTUPOBAHUS, JIMOO C HCIOJIB30BAHUEM BBIIAHHBIX
3aja4 Ha OyMa>XHOM HOCHTEJIE. 3aT€M OCYIIECTBIISIETCS IPOBEPKA PELLIECHUS 3a/1a4
DK3aMEHAaTOPOM U BBICTABIAETCA OLECHKA. [Ipu pemeHnn 3amad paspemraercs
II0JIb30BAThCS CIIPABOYHO-HOPMATUBHOW JOKYMEHTAIUEN.

3amuTa KypCcOBOIO IIPOEKTa OCYILECTBISETCS COINIACHO TpeOOBaHUM,
IpeIbsABISEMBIM K pab0Te, OMMCAHHBIM B METOAMYECKUX MaTepuaiax.

8 YYHEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECIIEYEHUE JUCIHHUIIJIUHBI)
8.1 Ilepeyenb y4eOHOW JHUTEPATYPbI, HEOOXOAMMOH /s OCBOEHUS
TUCHUNITIHHBI
OcHoenasa rnumepamypa

1. EBctudeen, Bnagumup I'eoprueBuu. XKene3o0eTOHHbIE U KaMEHHBIC
KOHCTpyKIMU [TekcT] : yueOHuk : B 2 4. Y. 1 : JXKenezo6eToHHBIE KOHCTPYKIIUH. -
M. : Axanemus, 2011 (CapatoB : OAO "Caparos. nonurpadpromounar", 2010). -
424 c. : un. - (Beicuiee nmpodeccuoHanibHOe 00pa3zoBanue). - bubnuorp.: c. 420 (12
Ha3B.). - ISBN 978-5-7695-6406-2.

2. EBctudeen, Braagumup I'eopruemu. XKeme3o0eToOHHbIE M KaMEHHBIC
koHCTpykiuu [Tekcer] : yueOnuk : B 2 4. Y. 2 : KameHHbIe U apMOKaMEHHbBIC
KoHCTpykimu. - M. : Axkagemus, 2011 (CaparoB : OAO "Capatos.
nosmrpapkomOunatr”, 2010). - 191 c. : un. - (Beiciee mpodeccuonaibHOe
obpazoBanue). - bubmauorp.: ¢. 190 (13 HazB.). - ISBN 978-5-7695-6942-5.

Jlonoanumenvhas numepamypa

1. Ho6pomebicioB, Aunpeit HukonaeBuy. JKene300eToHHbIE KOHCTPYKIMH :
[Tpumepsl pacueTa MHKEHEPHBIX coopyxkeHui [Tekct] : cmpas. mocobue. - M. :
ACB, 2012. - 288 c. : un. - bubmmorp.: c. 285-288 (100 naszB.). - ISBN
978-5-93093-849-4 : 789-00.

Cnpagouno-nopmamuenas 1umepamypa
1. CIT 20.13330.2016. Harpy3ku u BO3AeHCTBUSA. AKTyaM3upOBaHHAs



pemakius CHull 2.01.07-85*. Mocksa, 2016.

2. CII 63.13330.2018. beronHbie U XeJIe300€TOHHBICE KOHCTPYKIIUH.
OcHoBHBIE mONOXKEHUs. AkTyanusupoBanHas penakius CHull 52-01-2003.
Mocksa 2018.

3. CII 15.13330.2012. KamenHble U apMOKaMEHHbIE KOHCTPYKIIUU.
AxtyanusupoBannas pegakuust CHull [1-22-81*. Mocksa, 2012 .

8.2 IlepeyeHb MHGOPMALMOHHBLIX TEXHOJIOTHil, HCIOJb3yeMbIX MpPH
OCYLECTBJICHMH 00pa30BaTeJbHOr0 NpoHecca MmO AMCHMILIMHE, BKJIIOYas
nepeYeHb  JHMLIEH3MOHHOI0  NPOrpaMMHOro  olecrneyeHHusi, PecypcoB
MH(OPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOH ceTH «MHTEepHET», COBPeMEHHBbIX
npogecCHOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

./quena'uounoe npozpaMMH()e 06ecnelteuue
Microsoft Office Home and Business 2016

C60000H0 pacnpocmpansemoe npoZpammHoe odecnedeHue
Adobe Acrobat Reader

Omeuecmeennoe npozpammuoe odecneyenue
JIMPA-CAIIP 2016 PRO

Pecypcot UHGOPMAUUOHHO-MENEKOMMYHUKAUUOHHOU cemu
«Unmepnem»

http://www.edu.ru/

Oo6pazoBaTenbHbiid moptan BI'TY

https://dwg.ru/

HH¢0thll4u0HHble CnpaeotiHbvle cucmemal
https://wiki.cchgeu.ru/
http://window.edu.ru/

eLIBRARY.RU

Coepemennvle npogheccuonaivrvle 6a3bl OAHHBIX
«CrpountKoHcynpTaHT»
https://www.stroyportal.ru/

9 MATEPUAJIBHO-TEXHMUYECKAS BA3A, HEOBXO/JIUMAS J1JIsA
OCYHUECTBJIIEHUSA OBPA3ZOBATEJIBHOI'O ITPOLECCA
e [IlIpecc I1-50
ITpubop ynbTp.3B."beTon"
Cxknepomep
Mornorok Kamkaposa
[Ipecc [ICY-10
HITaHreHuupKyIb
[Ipoextop Epson


http://www.edu.ru/
https://dwg.ru/
https://wiki.cchgeu.ru/
http://window.edu.ru/
https://www.stroyportal.ru/

e KowmmnbroTep B cOope: CUCT.0JI0K, MOHUTOP
e DKpaH

10. METOAUYECKUE YKA3ZAHUSA JJISA OBYYAIOIIUXCS 110
OCBOEHMIO JUCHUIIJIMHBI (MOY JISA)

[To mucummmue «XKene300eTOHHbIE W KaMEHHbIE KOHCTPYKLHHU JIJIs
cnequanu3auuy "CTpOUTEIBCTBO BBICOTHBIX M OOJIBIIEHPOJIETHBIX 3[aHUN U
COOPYKCHMI'"» UUTAIOTCS JIEKIUH, TPOBOIATCS TMPAKTHUYECKHE 3aHATHS WU
7abopaTopHbIE padOTHI, BBIMOJIHSAETCA KYPCOBOM MPOEKT.

OcHOBOM W3y4yeHUs AUCUUIUIMHBI SIBISIIOTCS JIEKIIMH, HAa KOTOPBIX
U3JIaralTcs HauboJiee CyIIeCTBEHHBIE U TPYIHbIE BOMPOCHI, a TAKXKE BOMPOCHI, HE
HaIIEIINE OTpaXXeHHs B yueOHOI TuTeparype.

[IpakTHueckue 3aHATHS HaANpaBJI€Hbl Ha MPUOOPETEHHE MPAKTUYECKUX
HaBBIKOB pacuera >Kele300€TOHHBIX KOHCTPYKUUHM 31aHUN. 3aHATUS MPOBOIATCS
IyTEM PELICHUS] KOHKPETHBIX 3a/1a4 B ayAUTOPUH.

JIaGopatopHble pabOThI BHIOJIHAIOTCS Ha JaOOpaTOPHOM 00OpYyIOBaHUU B
COOTBETCTBUH C METOJIMKAMHU, IPUBEICHHBIMU B YKA3aHUAX K BBIIIOJIHEHUIO padoT.

MeTtoauka ~ BBIIOJHEHMsI ~ KypCOBOIO  IIPOEKTa  HU3JIOKEHAa B
y4€0HO-METOINYECKOM MOCOOMHU. BBIOMHATE 3Tanbl KypcOBOTO MPOEKTa JOJKHbI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KonTponp ycBoeHHs maTepuana JUCIHUILUTAHBI MPOU3BOJUTCS MPOBEPKOM
KypCOBOT'O IPOEKTA, 3aIIMUTON KypCOBOTO MIPOEKTA.

Bup yueOHbIx
. JleATeNbHOCTh CTYIEHTA
3aHSITHI
.HGKI_[I/IH Hanucanue koHcekTa HCKHHﬁI KpaTKoO, CXEMAaTU4IHO, MOCJICAOBATCIILHO

(¢uKcupoBaTh OCHOBHBIE  TIOJIOKE€HUS, BBIBOJBL,  (HOPMYJIHPOBKH,
0000111eHus; MMOMeYaTh Ba)KHbIE MBICIH, BBIIENATH KIIOUEBBIE CJIOBA,
TepMHHBI. [IpoBepka TEPMHUHOB, MOHATHI C MOMOIIBIO AHUUKIONEAUH,
CIIOBapel, CIIPaBOUYHUKOB C BBIIMCHIBAHUEM TOJIKOBAaHUI B TETPAJb.
O6o3HaueHue BOMPOCOB, TEPMUHOB, MaTepuayia, KOTOPBIE BHI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pEKOMEHIyeMon Juteparype. Ecin
CaMOCTOSITENIbHO HE yJaeTcsl pa3o0parbcs B MaTepuaine, HeoOXOAUMO
copMynHpOBaTh BOIPOC U 3a/aTh IMPENOJaBaTeNl0 Ha JIEKIMUA WU Ha
MIPaKTUYECKOM 3aHSTHH.

[Tpaktnyeckoe  |KoHcnekTHpoBaHHME PEKOMEHIyEMbIX HICTOUHUKOB. PaboTa ¢ KOHCIIEKTOM

3aHsATHE JeKIUH, MOATrOTOBKAa OTBETOB K KOHTPOJIBHBIM BOINPOCAM, MPOCMOTP
pexomeHayemon aurepatypsl. lIpociymmBanue aynno- U BUIEO3aNUCEN
[0 3aJaHHOM TeMe, BBINOJIHEHUE pacueTHO-TpapUUecKux 3aJaHuil,
pelIeHne 3a1a4 110 AJITOPUTMY.

JlaGoparopnast  |JIaGoparopHple ~ paOOTBI ~ TO3BOJSIOT  HAYYUThCS  NPUMEHATH

pabota TEOPETUYECKHE 3HAaHMS, IMOJyYeHHblE Ha JIEKIMH T[pH pEIIeHUn
KOHKPETHBIX 3afad. YToObl Hamboyee palMOHAIBHO U  IOJHO
HCIOJIb30BaTh BCE BO3MOXKHOCTH JaOOPAaTOPHBIX AJIsi MOATOTOBKU K HUM
HE0O0X0AMMO: cJeyeT pa3odpaTh JEKIHIO 10 COOTBETCTBYIOLIEH Teme,
O3HAKOMHTCSI C COOTBETCTBYIOIIMM pa3/esioM y4yeOHMKa, MpopadoTaTh
JIOTIONTHUTEIBHYIO JIUTEPaTypy W MCTOYHUKH, PEUIMTh 334auyd U
BBITTOJIHUTH JIPYTHE THCEMEHHBIE 3a/IaHusl.




CamocTosTeabHas
pabora

CamocrosiTenbHas paboTa CTYICHTOB CIIOCOOCTBYET ITyOOKOMY YCBOCHUS
y4yeOHOro Marepuajga ¥ Pa3BHUTUIO HAaBBIKOB CaMOOOpa30OBaHUS.
CamocrosTenbHas padoTa MpeanoaraeT CiIeIyIUue COCTABIISIOIINE

- paboTa ¢ TeKCTamH: y4eOHHMKaMH, CIIPaBOYHUKAMH, IOMOJHUTEIHHON
JUTEPATypOi, a TaK)Ke MPOpaboTKa KOHCIIEKTOB JICKIINH;

- BBITMIOJIHEHUE IOMAIIHUX 3a/IaHUH U pacyeToB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSATEIIBHOTO U3YYCHUS;

- yuacTHe B paboTe CTyIeHYEeCKUX HayYHBIX KOH(PEPEHINH, OMMMITHAT;

- MOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAIUH.

[ToaroroBka k
MIPOMEKYTOUHOM
aTTecTaluu

I'oToBUTHCSH K HpOMC)KyTO‘-IHOfI arrecraluu CJICAYET CUCTCMATUYCCKU, B
TEYCHUE BCECI'0 CEMECTPA. HNnaTencuBnas IOATOTOBKA JOJI’)KHA HAYATbhCA HE
mo3gHee, 4Y€eM 3a MCECAL-IIoJTOpa a0 HpOMe)I(YTOqHOﬁ aTTeCTanuu.
Z[aHHBIC nepea 3a4€ToM, 3K3aMCHOM, SK3aMCHOM TpHU AHA B(b(i)eKTI/IBHCC
BCCTO MCIIOJIL30BATH JJIA MOBTOPCHUA U CUCTCMATU3allUU MaTCpurajia.




