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1. llesu u 3212494 AU CIUILIHHBI

Jucuuminna « HennHeHble 3a/1a4u CTPOUTEIIBHOM MEXaHUKW» u3ydaercs B 9 u 10
cemecrtpax. Llens qucuunnunsl «HenrHelHble 3a/1a4M CTPOUTEIIBHON MEXaHUKH» COCTOUT
B [NOITOTOBKE CTY/ACHTOB, YPOBEHb 3HAHUM KOTOPHIX COOTBETCTBYET TPEOOBAHUIO
KkBaJM(prkanuu cnenuaiucToB 1o HanpasiieHuto 08.05.01 «CTpouTenbCcTBO YHUKAIBHBIX
3IAHUN U COOPYKEHUI». B 4aCTHOCTH, TO3HAKOMUTH CTYAEHTA C METOIAMHU HEIIMHEUHOTO
pacdeTa COOpYKeHHI U KOHCTPYKITUH, BBHITTOJIHEHHBIX U3 PA3IUYHBIX MaTepUaJiOB, Ha
MPOYHOCTD, )KECTKOCTh U YCTOMYMBOCTH IIPH PA3TUYHBIX BO3JICUCTBUSX C UCIIOIB30BaHUEM
COBPEMEHHOTO BBIUHUCIUTENBHOTO anmapara. 3agadyn JIUCUUIUINHBL « HennHueitnblie 3a1aun
CTPOUTENBHON MEXAHUKW): - HAYYNUTh CTYJICHTA BIA/IETh U IPUMEHATH METO/BI
HEJIMHEWHOTO pacyeTa CTPOUTENbHBIX KOHCTPYKIIMI U UX 3JIEMEHTOB IPU
POEKTUPOBAHUH 31aHUM U COOPY>KEHUIL; - HOJTOTOBUTH CTYJIEHTA K BBIIIOJIHEHUIO
HAyYHO-HCCIIEIOBATEhCKON PabOTe M 3aIUTE BRITYCKHONW KBATH(PUKAIIMOHHON pabOTHI.

Kparkoe cogepkanue TUCHUIIIIMHBI

B kypce «Henuneiinble 3a/1auu CTPOUTEIBHON MEXAHUKW» CTYJIEHTHI MOTYYaroT o01ue
(dbyHIaMeHTaNbHbBIE TIOHSITHS O IPUPOJIC BOSHUKHOBEHUS HETMHEHHOCTEHN ((hU3HUECKOH,
T€OMETPUUECKON U KOHCTPYKTUBHOM) B 33/1a4aX CTPOUTEIbHOW MEXAHUKHU U CBEJICHUS O
METOAAX HEJMHEMHOIO pacyeTa KOHCTPYKIHMI, UTPAIOIINE BaKHYIO POJIb B IIOATOTOBKE
pacyeTyrKa, MPOSKTUPOBIINKA U KOHCTPYKTOpA. BBOASATCS OCHOBHBIE TOHATHUS U
NOJIO’KEHUSI HETMHEHHOM CTPOUTENBHON MEXaHUKH; 0COOCHHOCTH HETMHEWHON padOThI
Marepuaia, 1uarpammsl 1e(opMupoBaHus Marepuanos, 3¢ dexT baymuurepa, npuHIMI
Masunra. PaccmarpuBaroTcs SKCIEPUMEHTANIBHBIE THATPAMMBI PACTSKEHUS IS
pa3IMYHBIX MaTepUasoB, 1Ba MPEACNIbHBIX pexuMa 1e(OpMUPOBAHUS BO BPEMEHHU:
NOJI3YyUYECTh U peJlaKcalys, 3HAKONIEPEMEHHOE HArPYKEHNUE U IUIACTUYECKUI THCTEPE3UC.
VYyeT KOHCTPYKTUBHOW HEJIMHEMHOCTHU B PACUETE CTEPKHEBBIX CUCTEM. PacueT pam u
HEpa3pe3HbIX 0AJOK C YYETOM MOHTAXHBIX 3a30POB. YUET reOMETPUUECKON
HEJIMHEHHOCTH B pacyeTe CTepKHEBbIX cucteM. O0I1ee ypaBHEHUE YIIPYTOil IMHUU TIPU
IPOAOIBLHOM M3THOEe cTepkHsI. MeTo HauaabHBIX MapamMeTpoB. PacueT miockux pam Ha
yCTOWYUBOCTH MeTojioM nepemernienuit (MII). Tabnuma cxaTbIx CTaHIAPTHBIX CTEPKHEN
IpU €AMHUYHBIX BO3ecTBUsIX. OCHOBHAs cUCTEMa U KaHOHUYecKue ypaBHeHus: MII.
Mertop pemieHust ypaBHEHUS! yCTOMYMBOCTH. [IpakTrueckne pekoMeHJaluu K BBIOOpy
napaMmeTpa ycronuubocTu. [lopsanok pacuéra pam Ha yctoitunBocts MII. MeTonbl
pesleIbHOrO paBHOBECHS. PaboTa cucTeMbl U3 UAEaNbHO YIPYTrOIIaCTUHYECKOTO
marepuana. [IpenensHoe paBHOBecHe ceueHus. [macTuueckuii MOMEHT CONIPOTHBIICHHUS.
Teopembl MpeebHOrO pABHOBECHUS M METO/IbI pElIeHUs (CTaTuYecKasi 1 KWHEMaTH4ecKas
Teopembl). Kunematuueckuii MeToJ1 mpesieibHoro paBHoBecus B pacuere CH Gasnok u pam.
[IpocThie 1 KOMOMHUPOBAHHBIE BAPUAHTHI MJIACTUYECKUX MEXaHU3MOB pa3pylLICHUSI.
Kunemarnueckuii MeTo/] peIeIbHOIO PABHOBECHS B 33J1a4aX C PacIpeAeIeHHOM
HArpy3Koil ¥ y4eToM pa3InvyHON HecyIlel crmocoOHocTH. [[Ba Bua pacuera Ha
POYHOCTh. [IpOEKTHBIN U IPOBEPOUHBIN pacueThl. PacyeT KOHCTPpYKIMK C y4ETOM
YIIPOUHEHUs MaTepuaiia. MoaenmpoBaHue OBEICHUS MaTepraa ¢ y4eTOM IIaCTUYECKUX
30H (I13). JIBa momyiienwust, MPUHATHIE JIs1 30HBI YIIPYTOILIACTUYCCKHUX AehOpMaIIiid TPU
ynpouyHeHuH Marepuana. Knaccudukanus crenuanbHbIX 30H (YIIPYTromiacTudeckas,
niacTuyeckasi 30HblI U 30Ha ycuieHus). Pacuer CH 6anok co cnenuanbHbIMUA 30HAMU Ha
€AMHUYHBIE BO3AEHUCTBUSA. ballka C 3aKpETUIEHUSMHU «3aJENKa» — KIIAPHUP» U «3aEIIKa») —



«3azenka». bezpazmepHsie OanouHble MIacTUYeckue PyHKIMKU U ux cBoiicTBa. Pacuer
IJIOCKOM paMbl HA IEUCTBUE CTATUYECKOW HArpy3KH METOJIOM NepeMeleHuii ¢ yuetom [13.

2. Komnerenuun o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHA

JTUCHHUILIHHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInn)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

OIIK-1 CniocoGen pemats MpUKIagHbIC 3a1a91
CTPOUTENLHOM OTPACIH, UCTIOIb3Ys TEOPUIO U
MeTonbl QyH/IaMEHTAIBHBIX HAyK

3HAeT: OCHOBHBIE MOHATHUSA
HeJMHEeHO1e(hOPMHUPOBAHUS TBEPABIX TN U
0COOEHHOCTHU paclpeaeseHUs HalpsHKeHUH pu
HeJIMHeHOH paboTe MarepruanoB KOHCTPYKIIHIA;
OCHOBHBIE METOJIBI U IIPUEMBI pacyeTa
CTPOUTENBHBIX KOHCTPYKIMHA C Y4ETOM (PU3NUECKOM
Y TEOMETPUYECKON HEIMHEWHOCTH

'YMEEeT: pacCYUThIBATE KOHCTPYKIUH U3
HEJIMHENHOYIIPYTOrO ¥ YIPYTOIUIACTHYECKOTO
MaTepualla IpU CTaTUYECKUX BO3JAECHCTBHUSAX;
BBIIIOJIHATH PACUYETHI C UCITOJIB30BAHUEM
CTaHJAPTHBIX IIPOIPaMM U aJITOPUTMOB B
HEJIMHENHBIX 3a/1a4aX CTPOUTEIBHON MEXaHUKH
MeeT npakTU4eCKUN OIBIT: COBPEMEHHBIMU
METOJIaMH ONPEJIETICHUSI BHYTPEHHUX YCUIIUH,
HAIPSHKCHUM U IIEPEMEILEHUNTIPU HEJIMHEMHON
paboTe KOHCTPYKLUN; METOAAMH MaTeMaTu4eCcKoro
(KOMITBIOTEPHOTO) MOJICIMPOBAHMSI B HEJIMHEHHBIX

3a7]a4axX CTPOUTEIbHOW MEXaHUKU

3. Mecro aucuuniuHbl B ctpykrype OII BO

[TepeueHb MpeANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHs MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

1.0.13 MaremaTudeckuii aHaJIn3,

1.0.15 ®usuxka,

1.0.19 TeopeTnueckas MEXaHHKA,

1.0.37 Mexanuka aepopMUpyeMOro TBEp0ro Tela,
1.0.63 YpOaHnuctuueckue TeHACHIIUN Pa3BUTHS
CTPOUTENIbCTBA BEICOTHBIX M OOJBIICTIPONIETHBIX
3IaHUN U COOPYKEHUH,

1.0.20 HaueprarenbHasi reoMeTpusl,

1.0.14 CnenuanbHbIE TTIaBBI MAaTEMaTHKH,
1.0.23 Texnauueckas MEXaHUKa,

1.0.12 Anre6pa u reomeTpus,

1.0.18 Xumust

He npenycMmorpensl

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIUILINH:

Jucrumimna

TpeboBanus

1.0.19 Teopetnueckas MexaHUKa

3HAET: MOCTAHOBKH KJIACCHYECKUX 3aaa4d
TeopeTquCKOﬁ MCXaHHUKH,; OCHOBHBIC ITIOHATHA U
AKCHOMBI, 3aKOHbI, ITPUHIIUIIBI TCOpeTHHGCKOﬁ

MCXaHUKHN (I)y'H,Z[aMeHTaJ'IBHLIe HOHATHA KMHCMATHUKN




Y KUHETHUKHU, OCHOBHBIE 3aKOHbI PABHOBECUS U
NIBIDKEHUSI MaTEPUATBHBIX OOBEKTOB YMEET:
OLIEHUBAaTh KOPPEKTHOCTH MMOCTABJIECHHON 3a/1a4U;
MPUMEHSTh OCHOBHBIE 3aKOHBI TEOPETUYECKOM
MeXaHUKU MIMeeT mpakTU4eCKUI ONBIT: BIaJACHUSA
METOAaMU MaTeMaTU4eCKOro MOAECIUPOBAHUS
CTAaTHYECKOr0, KHHEMAaTHUECKOT0 U JUHAMUYECKOTO
COCTOSIHUSI MEXaHHYECKHX CHCTEM

1.0.23 Texanueckas MeEXaHUKa

3HAEeT: OCHOBHBIC MOHATHUS, PACUCTHBIE CXEMBI 1
METO/IbI pacyeTa 3JIEMEHTOB KOHCTPYKIIHA,
MCITOJIb3yeMbI€ B TEXHHUECKOW MEXaHUKE U JaJiee B
TUCIUILTHHAX MTPO(EeCCHOHATBHOTO IIUKIa YMEeT:
OTIPEIEIIATh BHYTPECHHUE YCWINS U HAMIPSHKSHHUS,
BO3HMKAIOILIUE B CTEP>KHEBBIX AJIEMEHTaX
KOHCTPYKIIMH MPU PA3TUIHBIX BHEITHUX CHIIOBBIX
BO3JIEHCTBUSIX; OLIEHUBATh TPOYHOCTHYIO U

e OpMaIlMOHHYIO HA/IEKHOCTh CTEP)KHEBOTO
hlieMeHTa KOHCTpYKIMK MIMeeT npakThuiecKkui
OTIBIT: pacueTa CTEPKHEBBIX IJIEMEHTOB
CTPOUTEINIbHBIX KOHCTPYKIMH HA IPOYHOCTb,
PKECTKOCTh U yCTOWYUBOCTH

1.0.14 CrrerimanpHbBIE TIIaBBI MATEMATAKHI

3HaeT: OCHOBHELIE IMMOHATHSA, TECOPEMBI U MCTO/IbI
MaTeMaTH4eCcKoOro aHaJIn3a MO TEOPUU YHUCIIOBBIX U
(YHKIMOHAIBHBIX PSA0B, TEOPUH BEPOSITHOCTEN U
MaTeMaTH4ecKoil CTaTUCTUKU YMeeT: IPUMEHSTh
[MOHATHA, TCOPEMBI U MCTOABI IIPU PCIICHUN
NPUKJIAIHBIX 33/1a4; pelaTh KOHKPETHBIE 3a/a4M B
npodeccrnonansHoOil nesarensHoCcTH ViMeer
NpPaKTUYECKHH OMBIT: BIa/IeHUs] HAaBBIKAMU
MAaTCMATUYCCKOI'0 MPEACTAaBICHUA 00BEKTOB
uccieioBaHus B cdepe npodeccuoHanbHON
ACATCIIBHOCTHU; MAaTEMATUYCCKUM allIiapaTroM IJisd
peleHus cnenuduyeckux 3aaad B
npogeccuoHaIbHON 001aCcTH

1.0.15 ®usuxka

3HaeT: OCHOBHBIE (U3NUCCKUE SIBJICHUSI 1 OCHOBHBIE
buznyeckue 3aKoHbI B 001aCTH MEXaHUKH,
TEPMOJIMHAMUKH, DJIEKTPUICCTBA U MATHETU3MA,
ONTHUKH U aTOMHON (DU3UKU; TPAHHUIIBI UX
MPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB B
BaKHEHIIINX MPAKTUUECKUX MPHIIOKEHUSX;
OCHOBHBIE (PU3NICCKUE BETUUNHBI U (PU3HUECKUEC
KOHCTaHTBI, UX ONpeeNIeHNe, CMBICI, CIOCOOBI U
€IMHULIBI UX U3MEPeHUs; QyHIaMeHTaTbHBIC
¢duznyeckue ONbITH U UX POJIb B PA3BUTUU HAYKU;
Ha3HAYCHUE U MTPUHLMIBI TCUCTBUS BAXKHEUIIINX
buzndecKkux mprudOpPoB YMeeT: 00bSICHUTH
OCHOBHBIE HA0II01aeMble TIPUPOTHBIE U
TEXHOTE€HHBIE SABJIECHUS 1 3()(PEKTHI C MO3ULIUN
(byHIaMEHTATBHBIX (PU3UUECKUX B3aMMOICHCTBHIA;
yKa3aTh, KAKME 3aKOHBI OMUCHIBAIOT JAHHOE SBJICHHUE
win 3P QeKT; 3armucrIBaTh ypaBHEHHS IS
¢uznueckux BenuuuH B cucteme CH; paborarts ¢
npubopaMu U 000pyI0BaHUEM COBPEMEHHOMN
buznyeckoii 1a00paTOpUM; UCIIOIB30BAThH
[pa3TUYHBIE METOMUKU(DU3NICCKUX U3MEPEHUN U

O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX Nmeer




HpaKTI/I‘{eCKI/Iﬁ OIIBIT: BBIIIOJHATH YHUCJIICHHBIC U
HKCIIEPHMEHTAIBHBIC UCCIIEI0BAHHs, IPOBOINTh
00pabOTKy U aHAJN3 Pe3yIbTaTOB

1.0.37 Mexanuka neopMUpPyEMOTO TBEPIOTO Tela

3HAET: OCHOBHBIE TOJ0XKEHHUS, PACUETHBIE
METOABIMEXaHUKH J1€(HOPMUPYEMOTO TBEPIOTO
TEJ1a;[I0JIHYI0 CUCTEMY YPaBHEHUHN TEOPUU
YIPYTOCTH.IMPAKTHYECKUE IPUEMBI CTATUYECKOTO
PacYETAKOHCTPYKLUHN IIPU PA3IMYHBIX CHIIOBBIX
uepopMaIIIOHHBIX BO3/IEUCTBUAX YMEET:
:COCTaBUTb PACUETHYIO CXEMY COOPYKEHUS IS
[peleHus 3a/1a91 METOAAMU TEOPUN
YIpYrocTH,(popMupoBaTh rpaHUYHBIE YCIOBUS B
NIByX- UTPEXMEPHBIX 3a1a4aX MEXaHUKHU
nedopmMupyemororseporo tena Mmeer
MIPaKTUYECKUH OIBIT: TPAKTUYECKUMU IPUEMAMHU
CTaTUYECKOropacyéra KOHCTPYKLIMH IIPU PA3ITUYHBIX
CHJIOBBIX UAE€(POPMAIIMOHHBIX BO3/IEHCTBUSAX

1.0.12 Anrebpa u reoMeTpHs

3HaeT: pyH/IaMEHTaIbHBIC 3aKOHBI aNreOpsl U
reOMETPUU YMEET: MPUMEHSATh METOMBI aNreOpsl U
TCOMETPHH TIPH PEIICHUN PO eCCHOHATBHBIX
3anad ViMeeT mpakTU4YEeCKUid OTBIT: UCTIOIH30BAHUS
3aKOHOB aJITeOPBI U TEOMETPHUH IPHU PEIICHAH
MPAKTHUECKUX 3a]1a4

1.0.20 HaueprarenbHas reoMmeTpus

3HaeT: METO/IbI MPOEUPOBAHUS U IOCTPOCHHUS
N300paKCHUI TEOMETPUIECKUX GUTYp YMeeT:
aHAIM3UPOBaTh (POpMY IpeaMeTa B HaType U 1o
UepTEXKY; MOJEIUPOBATH IPEAMETHI IO UX
N300paKeHUSIM Ha OCHOBE METOJIOB MOCTPOCHUS
rpaduIecKiX N300paXEHUH; pelIaTh
Pa3IMYHBICTIO3UIIMOHHBIE U METPUUECKUE 3a1a4H,
oTHOcsIMecs K 3TuM urypam Umeer
MPaKTUYECKUH OIBIT: PEIICHHUS] METPUUECKUX 3a/1a4,
N300paKEHHS TPOEKTUPYEMBIX OOBEKTOB Ha
yepTekax, a TAKXKE BIaJETh METOAAMU
MPOCIIMPOBAHUS U U300paKEHHS
MPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH MPOEKIUI

1.0.18 Xumus

3HaeT: CBOMCTBA XMMHYECKUX 3JIEMEHTOB U UX
COEAVHEHUH, COCTABIISIIOIIUX OCHOBY
CTPOUTENIBHBIX MaTepUajoB; OCHOBHbIE XUMHUYECKHE
CHUCTEMBI U (PU3UKO-XUMHUUECKHE TIPOIIECCHI,
JIe)Kale B OCHOBE COBPEMEHHOU TEXHOJIOTUN
IMPOU3BOJACTBA CTPOUTCIIbHBIX MAaTCPUAJIOB U
KOHCTPYKIIMI YMEET: NPaKTUYE€CKHU UCTI0JIb30BaTh
METOZBI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
MCCJIEIOBAHUA B MPO(hecCHOHaTbHON AESITETbHOCTH
1 B HOBCGI{HGBHOﬁ JKU3HU, pCIIATh 3aaa41
TUCIUIUIMH €CTEeCTBEHHOHAYYHOTO IIMKJIa C
MCII0JIb30BaHUEM CIIpaBOYHOTO Marepuana Mmeer
MPAKTHYECKHUI OMBIT: MPOBEICHUS XUMUYECKOTO
OKCIICPUMCHTA, OpraHu3alu U NpOBCACHUN
JTUTepaTypHOTo MOKCKa, B TOM YHCJe B INI00ATbHBIX
KOMIBIOTEPHBIX CETSIX, 00paboTke U 0000IIEHHH eTo
pe3ynbTaToB

1.0.13 MaremaTtnuyeckuii aHajIn3

3HaeT: GyH/IaMEHTAIbHBIC OCHOBBI MAaTEMAaTHKH,

BKJIIOUYAsl MaTeMaTH4eCKUi aHaJIn3, HCO6XOI[I/IMBIC




TUTSE OCBOCHUS IPYTUX JUCIUILIUH U
CaMOCTOSTEIHPHOTO TPUOOPETEHNS 3HAHUH, CTIOCOOBI
U METOJIUKH BBITTOTHEHUS

MCCIIEIOBAHUA, TPeOOBaHUS OXpaHbl Tpyaa Npu
BBITIOJTHEHUH HCCIIEOBAaHUN YMEET:
CaMOCTOSITEJIBHO MCIOIb30BaTh MaTeMaTHUECKUI
arrapar, COACPIKAILCIUCS B IUTEPATypE MO
CTPOUTENIbHBIM HAayKaM JUIsl pEHICHUS
MOCTABJICHHBIX TPO(EeCCUOHANBHBIX 3a]1a4,
dbopMynHpoBaTh LENH, CTABUTH 3a7a41
WCCJICIOBAHHUS,-COCTABIIATH TPOTPAMMBI JIJIS
MPOBEICHUS UCCIIEIOBAHUS, ONIPEIEIST
MOTPEOHOCTH B peCypcax,COCTABIATh TIaH
MCCJIETOBAHUS, COCTABIIATH MaTEeMAaTUUECKON
MOJIETT UCCIIeIyEMOTO Mpolecca (SIBICHUS ),
00pabaThIBaTh PE3yabTaThl SMITUPUIECCKUX
MCCIIEIOBAHUI METOIAMU MaTEMATUYECKON
CTAaTUCTUKH U TEOPHH BEPOSTHOCTEH, 00pabaThiBaTh
[pe3yABTaThl MATEMATUIECKOTO MOJICIIUPOBAHUS,
TOKYMEHTUPOBATh PE3YJIbTaThl UCCIIEIOBAHMS,
oopMIIATH OTYETHYIO
TOKYMEHTAIUI0,(hOpMYIUPOBATh BHIBOJIBI 10
pe3yabpTaTaM uccliieioBanus MiMeeT npakTuuecKkuil
OTIBIT: BIIaJICHUS] KOHKPETHBIMU MPAKTHYECKUMHU
MpreMaMy U HABBIKAMH MTOCTAHOBKH M PEIICHUS
MaTeMaTH4eCKUX 3a/1a4, OpPUEHTHUPOBAHHBIX Ha
MPAKTHYECKOE MPUMEHEHHE MTPU H3YUCHUH
TUCIUIUTMH TPOECCHOHABHOTO [IUKJIA, 110
BBITIOJTHCHUIO M KOHTPOITIO BHITIOJTHCHHS
MCCJIETOBAHMUS, TIO BBHITIOJTHEHHUIO ¥ KOHTPOJTIO
BBITIOJTHEHUS JOKYMEHTAIHbHOTO UCCIICOBAHUS
TEXHUYECKOW MHpOpMAIK 0 MPOPUILHOM 00BEKTE
CTPOUTENIBCTBA, TIPEJCTABICHUS U 3AIIUTHI
pE3yIbTaTOB MPOBEAEHHOTO UCCIIEIOBAHUS

1.0.63 YpOaHucTuueckue TeHIEHIIUN Pa3BUTHS
CTPOMTENHCTBA BBICOTHBIX U OOJIBIIETIPOTIETHBIX
3IaHUN U COOPYKEHHUN

3Haet: [[pyuHIUIIBI IIIAHUPOBOYHOM OpraHU3aluu
100BEMHO-TIPOCTPAHCTBEHHOTO PEIICHHUS
FOPOJICKUXIIPOCTPAHCTB, BKIIOYAIOIINX YHUKAIbHBIE
31aHUS UCOOPYKEeHUs YMmeeT: Mcronb30Barh
MHUPOBOM OMBIT UAOCTUKEHUS B TPOEKTUPOBAHUU
BBICOTHBIX HOOIBIIETIPOIETHBIX 3AaHUNA U
coopyxeHuid Imeet mpakTU4eCKUi OMBIT:
CaMOCTOSITENILHOTO U3YUYEHHUsI MaHAIU3a
COBPEMEHHOU MPOEKTHON U ACATEIHHOCTUB 001aCTH
CTPOUTENBCTBA YHUKAJIBHBIX 31aHUI,COOPYKEHUHN U

KOMIIJICKCOB

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTh TUCIUILUIMHBI COCTaBIsAeT 7 3.€., 252 4., 128,75 u.

KOHTAKTHOU pabOThI

By yuebHoi paboThI

Pacnpenenenue

Bcer
cero M0 CEMECTpaM B yacax

qacoB

Homep cemectpa




9 10
OO6mmas Tpya0EMKOCTh AUCIIUTIITMHBI 252 108 144
Ayoumopnvie 3aHAmus: 112 48 64
Jlexumu (JI) 16 0 16
[IpakTueckue 3aHATUS, CEMUHAPHI U (WIJIN) IPYTHE BUIBI 64 3 37
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHble paboTsI (JIP) 32 16 16
Camocmosmenvuas paboma (CPC) 123,25 53,75 69,5
[ToaroroBka Kk sK3aMeHy 10 0 10
[ToaroroBka K BBICTYIUIEHHUIO C JOKIa0M Ha ceMuHape Nel; 5 5 0
TeMa: YCTOMYMUBOCTH YIIPYTHUX CUCTEM
3amaua Ne 1. PacueT cranpHO HEepa3pe3HOM OalKu ¢ y4eTOM 20 20 0
MOHTa)KHBIX 3a30POB
3anaua Ne 2. PacueT cTaTnyecky HEONpeAeIuMON pamMbl Ha
yCTop”?qHBOCTb METOJIOM MEePEMEIIECHHI P ’ 23,75 23.75 0
[ToaroroBka k 3a4eTy 5 5 0
3agauda Ne 3. Pacuet pamsbl 1o METOJ1y NPEIENBHOTO PaBHOBECHS 25 0 75
C UCIOJIb30BAHHEM KHUHEMATUYECKON TEOPEMBbI
3anaga Ne 4. Pacuér craTnyecku HEONpeAeIUMON paMbl Y4ETOM
iactuyeckux 30H (I13) metogom nepemenienuii (MIT) 29,5 0 293
[ToaroroBka K BBICTYIJICHHUIO C JOKJIAJ0M Ha ceMuHape Ne2; 5 0 5
TeMa: MeToll mpeieIbHOTO paBHOBECHS
KoHcynbTanuu u mpoMexxyTodHas aTTecTalus 16,75 6,25 10,5
Bux koHTposs (3adet, qud.3adueT, IK3aMeH ) - 3a4eT IK3aMeH

5. Coneprxkanue TUCHMILIIMHBI

N O0beM ayaUTOPHBIX 3aHATUN IO
o
3 HanmeHnoBanue pa3aenoB IUCHUTUIUHBL BHJaM B Yacax
pasnena
Bcero JI 113 JIP
1 OCHOBHBIE IOHATHUSA U TIOJ0XKCHHS HEJTMHEHHON 6 0 4 )
CTPOUTEIBHOU MEXaHUKH
PacueT KOHCTPYKTHBHO-HEJIMHENHBIX CTEPKHEBBIX
2 14 0 10 4
CUCTEM
3 YueT reoMeTpu4eCcKOl HEIMHEHHOCTH B pacyeTe 28 0 18 10
CTEP’KHEBBIX CUCTEM
PacueT KOHCTPYKIIHIA 110 HECYIIEH CITOCOOHOCTH 36 8 18 10
5 |Pacuer KOHCTPYKIIMI C yYeTOM YIIPOUYHEHHSI MaTepurasia 28 8 14 6
5.1. Jlekuuu
Ne Ne Koa-
HanmenoBaHMe nim KpaTkoe COAEp/KaHUE JIEKIIMOHHOTO 3aHATHUS BO
NeKIUU|pas3aesa
4acoB
1 4 |Metoasl pacuéra CTPOUTEIBHBIX KOHCTPYKLUH. [IpenenbHoe cocTosHNE CeUeHus 2
2 4 |Kunematnueckuil MeTOJ MpeeIbHOro paBHoBecHs B pacuere CH 6anok u pam 2
3 4 KunHeMaTnueckuil METOJI IPEJEIIBHOTO PaBHOBECHS B 3a7jadax ¢ paclpeneIeHHON )
Harpy3Kon
Oco0eHHOCTH pacueTa KOHCTPYKLIMIA METOZO0M IPEEeIbHOTO PAaBHOBECHS C
4 4  |pa3nuyHOM Hecyllel cnocoOHOCTBIO cTepKHeH. J[Ba Buia pacuera Ha MPOYHOCTh: | 2
psIMO€ IPOEKTUPOBAHKE U 00paTHas 3ajada




MonenrpoBaHue MOBEJACHUSI MaTepHalia ¢ yUeTOM TUIACTHUECKUX 30H.
CrienraabHbIE 30HBI U MX KpaTKasi XapaKTepUCTHKA.

Pacuet CH 0anok co crerualbHBIMA 30HAMH Ha €IUHUYHBIE Bo3aeiicTBrs. banka
C 3aKPETUICHUSIMU «3aJeJIKa» — «ILapHUP».

PacueT 0anku ¢ 3aKperICHUSIMU «3aJIeNIKa» — «3aJeJIKa» ¢ yYETOM IIaCTUYEeCKHX
30H Ha eJMHUYHBIE BO3/eiicTBUs. be3pazmepHble HemuHEeHbIe QYHKIIMU U UX
CBOMCTBA.

Pacuetr CH pam ¢ yueTom miacTHYE€CKUX 30H METOJIOM NIEPEMEILICHU.

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne
3aHATHA

Ne

pas3aciig

HanmenoBanue uimm KpaTKOC COACPIKAHUC MMPAKTUICCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

[Ipumenenue naketoB MATLAB, JIupa-CAIIP, ANSYS B pacuérax J1uHENHHBIX
3a/1a4 CTPOUTENIBHON MEXaHUKHU. PacueTsl Ha IPOYHOCTH U KECTKOCTb.. Busl
aHu3oTponuu. [ToHsTHE O HEMMHENHO-YTIPYTOM U YIPYTOIIACTHYECKOM
MaTepuaie. DKCIIEpUMEHTANIbHbBIE TUarPaMMBbl PACTSHKEHHUS I Pa3IMYHbIX
Matepuaios. [letns rucrepesuca. BausiHue BpeMenu 1epopMUpOBaHHUsL.
[lon3ydecTs, penakcanysl.

dusuyeckass HeMHEHOCTh. HenmnHelno-ynpyruil, ynpyroriacTU4ecKui u
YKECTKOTUIACTUUECKUN MaTepHall. ANMPOKCUMAIIUS SKCIIEPUMEHTAIBHBIX KPUBBIX
nedopMUpOBaHUs MaTeprasioB. [ eomeTpudeckas HeIMHEHHOCTD

PacdeT KOHCTPYKTUBHO-HEJIMHENHBIX CTEP:KHEBBIX cucTteM. Pacuetr CH pam ¢
OAHUM-ABYMS HCU3BCCTHBIMHA 1O METOAY CHJI C YHETOM MOHTAKHBIX 3a30pOB Ha
NEWCTBUE CTATHUECKON Harpy3ku. OnpenesieHue nepeHanpsskeHi B paMe pu
YCTAHOBKE OTOP C OTKJIOHEHHUEM YPOBHSI MOHTQXKHBIX OTMETOK OT MPOEKTHBIX.

PacueT cTaabHOM TPEXIposIeTHON Hepa3pe3Hoi OalKkH Ha AeHCTBUE CTaTUYECKON
Harpy3Ky Ipy HAIMYME MOHTAXHBIX 3a30pOB B JIBYyX onopax. [lepBsiii sTan
pacuera: olpeneIeHUE BEIMYMHBI HAarpy3Ku ql mpu yciaoBuM, KOTa ynpyras
muHus kacaetcs onopsl Ne 1. Onpenenenne HJC 6anku, noctpoenue amop M, Q.
Bropoii aTam pacyera: onpeeneHue BEIMUYUHbBI Harpy3KH (2, KOorja ynpyras
K kacaetcs onopel Ne 2. [Toctpoenue smrop M, Q. Beigaua nHIUBUYyAIBHOTO
3amanns (3amaua Ne 1).

[Iponomkenue pemeHus 3agaun. TpeTuil aTamn: NpoBepKa pacyera., pacuer
Hepa3pe3HOoi 0aTKu METOIOM NIEPEMEIICHUI Ha COBMECTHOE IEUCTBUE HAlICHHOM
BEPTHKAIBHON HArpy3KH U 3aJIaHHBIX 0CAI0K OTOP (MOHTAKHBIX OTKJIIOHEHHH OT
npoekTa). OnpeneneHue nepeHanpsskeHuid B 0ajake 0T MOHTaXKHBIX 3a30POB.

Ornpenenenue Kputuueckux cuil B crannapTHeix CH Gankax MeTo0M HadaIbHBIX
[1apaMeTpoB

PacdeT Ha yCTOMYMBOCTD CKAThIX YIIPYTUX CTepkHEH. 3amaya 1: cuna
pacrosokeHa BHYTPH IIPOJIETA; 3a/1a4a 2: CTEPKEHb CO CTYIIEHUaTO NEPEMEHHOM
YKECTKOCTBIO.

PacueTr Ha yCTOMYMBOCTB CXKaThIX YIIPYTUX CTEPKHEH. 3aiaqa 3: onpeneacHue
KPUTHUYECKOM CHJIBI B CTEP>KHE C YIIPYroi onnopoi. PaccMOTpeTh 4acTHbIE ClTydan.
3amaya 4: pacyeT Ha YCTOMUUBOCTh HEPa3pe3HbIX OaJIOK.

Pacuer Ha ycroitunBocts CH pam Metonom nepemenienuii. [loctpoenune
OCHOBHOM CHCTEMBI M €JMHUYHBIX 3MI0p. Omnpenenenue ko3(pGpuiueHToB ¢ yuetom
[MONPAaBOYHBIX QYHKIMHA. AHAIN3 MOZIENIEH CKaThIX CTEPKHEN U OINpe/ieTieHUe
Uana3oHa napaMerpa yCTOMYMBOCTH paMbl. Bbinaua HHAMBUAYaIbHOTO 3aJaHUS
(3amaua Ne 2).

10

KomnbrorepHoe MOJIeTMpOBaHUE 33/1a9M YCTOMYMBOCTH paMbl B MaTEMaTHYECKOM
cucteMe Matlab. Beimonaenne pacuetoB Ha DBM.




11

Perienue 3a1a4 no y4ety IIacCTUHUECKUX CBOMCTB MaTepualia B CTaTUYECKHU
OTIPEIIETMMBIX CUCTEMAX, pabOTAIONINX Ha pacTshKeHHe-ckarue. To ke camoe Jist
CTATUYECKU OMPENEIUMBIX CUCTEM.

12

Pacyer cTaTHuecky HEONPEIEIUMBIX OAIOK METOJIOM BhIPABHUBAHUS
M3ru0aroIMuX MOMEHTOB. OTpe/ielieHrne IPe/IeTbHBIX HAarpy30K JIjIs 0aJloK ¢
MMOCTOSTHHOM U TIEPEMEHHOU HecyIIel criocoOHOCThI0. OnpeneneHue npeaenbHbIX
HArpy30K METOJIOM BBIPABHUBAHHS H3THOAIONTINX MOMEHTOB B HEPa3PE3HBIX
Oankax.

13

Kunematudeckuii METO/1 pacuera CTaTHUECKH HEOIPEIeTUMBbIX OaJIOK U paMm.
OmnpeneneHre BETHMYNH Pa3pyIIAIOIINX HATPY30K AT CTEPXKHEH ¢ pa3nnaHON
Hecyliel cnocoOHoCThI0. [IpocThie 1 KOMOMHUPOBAHHBIE BAPHUAHTHI Pa3pyILICHHS
pam. Briaua nnauButyansHoro 3ananus (3agada Ne 3).

14

Onpenenenre BEIMUNH pa3pylIAIONIUX HArPy30K /ISl CTEPAKHEN paMm ¢ pa3aIudHON
HecylIel cnocoOHocThI0. Pemienne 3a1au uist ciyvasi AMCTBUS HA paMy
pacnpeiesieHHO Harpy3ku. [locTpoeHue npeaenbHoi SMI0pbl MOMEHTOB.

15

[TprMepbl IPUMEHEHHs CTaTHYECKON TeOpeMBbl IPU pacuére 0aloK U pam.

16

Pacuer CH 0aiku ¢ 3aKpeTUIeHUsIMU «3a/IeTTKay» — «IIAPHUPY C yUETOM
[JTACTUYECKOM 30HBI IPU: 1. eAIMHUYHOM MOBOPOTE 3aJAEJKHU; 2. B3aUMHOM
eIMHUYHOM cMelieHuu omnop. [locTtpoenue HenmuHeitHON Oe3pa3MepHOit PyHKIINU.
OrmpenenieHne OMOPHBIX PEaKIUil 1Tk 000UX €IMHUYHBIX BO3ICUCTBHI.

17

Pacuer CH 0anku ¢ 3aKpeIICHUAMH «3aJ1eJIKa» — «3aeJIKa» C y4ETOM
[JIJACTUYECCKOM 30HBI IIPU €IMHUYHOM II0BOPOTE 3aA€JIKHU U IIPU B3aUMHOM
€IMHUYHOM cMeleHuu omnop. [Toctpoenne HenuHeHbIX O0e3pa3MepHbIX PyHKIUH.
Onpenenenre ONnopHbIX PEaKIUi.

18

PacueT cTaTuecky HeONnpeAeIMMON paMbl C y4€TOM IIACTUYECKUX 30H METO0M
nepemenieHuil. OnpeneneHre onacHOro CeUeHus U3 ynpyroro pacuera. (1-i sramn),
nepepacyer ¢ y4eToM 30HbI yCHIIeHUs (2 3Tarl), IPOBEACHUE JIBYX LIUKIIOB
[10CJIEI0BATENBHBIX HATPYKEHUH B INIACTHYECKOM PacueTe MO ONPEIEICHUI0
OTHOCHUTEJIbHOM JJTMHBI TJIACTUYECKOM 30HBI, IPEAEIbHON Harpy3Ku U
[peIeIbHON MIOPbl MOMEHTOB (3 3Tam).

21

Pacuetsl Ha DBM: KOMIIBIOTEPHOE MOJEIMPOBAHNE TNIACTUYECKOTO PACYETA PAMBI
B MareMaTnieckoil cucteme Matlab.

5.3. JIaboparopHblie padoThI

Ne
3aHATHA

No
paszena

HaumeHoBaHMe WK KpaTKoe cosiepkaHue 1a0opaTopHOi paboThI

Koi-
BO
4acoB

Dddexr baymmarepa, npuniun Masunra, Haknemn. [Ipocroe u cioxHOe
Harpy>keHue. AKTUBHAs U accuBHas aeopmarusi. OCHOBHBIE TOCTAHOBKH MPHU
pelieHnn 3a1a4d HesmHelHo CM

Pacuer KOHCTPYKTUBHO-HEIMHENHBIX CTEPIKHEBBIX cUCTEM. KoMIbroTepHOE
MOJIEITMPOBAHNE KOHCTPYKTUBHO-HEJIMHENHBIX 3aJa4 C HCIIOJIb30BAHUEM
[porpaMMbl pacueTa B MaTeMarudeckoii cucteme Matlab.

YCTOMYMBOCTH CHCTEM C KOHEUHBIM YHCIIOM CTENEHeH CBOOOIbI. YIIpyTue Onopsl
1 ynpyrue mapHupsl. [Ipumepst 1 1 2: yCTOWYHUBOCTD CKAaTOTO CTEPXKHA C 1
CTETEeHbI0 CBOOO/IBI TP HAIMYHMHM YIIPYTOi OMOpPHI U ynpyroro mapHupa. [Ipumep
3: onpeneneHrne KpUTHUECKOM CUITBI ISl CUCTEMBI C IBYMSI CTETIEHSIMHU CBOOO/IBI C
YOpYTUMU IapHUpaMu. AHAJIN3 pe3yIbTaToB.

YCTOMYMBOCTH CUCTEM C KOHEUHBIM YMCIIOM cTeneHel cBoooasl. [Ipumep 4:
oTpe/ieNIeHNe KPUTUYECKOW CUIIBI 11l CUCTEMBI C IByMsI CTENIEHSIMU CBOOO/IbI C
YIPYTHMMH CBSI3IMHU. AHaANN3 pe3ynbTatoB. [lpumep 5: KOMOMHUPOBaHHBIHN Cydai.
Cxatble aOCOJIIOTHO TBEPAbIE CTEPHKHU IIAPHUPHO COEIUHEHBI MEXAy cO00M U

KOHCOJIbHBIM YIIPYTHM cTepykHeM xkecTkocTu El. Onpenenuts Fxp u dhopmsl




[IOTEPU YCTOUUHUBOCTH.

YCTOMYMBOCTH CHCTEM C KOHEUHBIM YHCIIOM cTeneHer cBoooasl. [Ipumep 6:
UacTHblil ciydail mpuMmepa S. [IpononbHast cxxuMaromnias Cuiia epeHeceHa B
npyroit yzen cuctembl. Onpenenuts Fkp 1 popMbl moTepu yCTOWIMBOCTH.

Kunematudeckuii MEeTo/1 pacuera CTaTHUECKH HEOIIPEeTUMBbIX OaJIOK U paMm.
Onpenenenre BeIUMUNH pa3pyllaloNUX Harpy30K JJIsl CTEPAKHEH ¢ pa3iInyHOM
Hecyliel cnocoOHOCThI0. [IpocThie 1 KOMOMHUPOBAHHBIE BAPHUAHTHI Pa3pyILICHHS
pam.

Onpenenenre BEIMUNH pa3pylIAIONIUX HArPy30K ISl CTEPKHEN paMm ¢ pa3IudHON
HecylIel cnocoOHocThI0. Pemienne 3a1au uist ciyyast AMCTBUS HA paMy
pacnpeiesieHHO Harpy3ku. [locTpoenue npeaenbHoi 3MI0pbl MOMEHTOB.

[TprMepbl IPUMEHEHHs CTaTHYECKON TeOpeMBbl IPU pacuére OaloK U pam.

Pacder cTaTMueCcKU HEONPEAEIUMOM paMbl C yYE€TOM IUIACTUYECKUX 30H METOJIOM
nepemenieHuil. OnpeneneHne oNacHOro CeueHus U3 ynpyroro pacuera. (1-i sram),
repepacyeT ¢ y4ETOM 30HbI yCUJIeHUs (2 3Tal), IPOBEAEHHUE JIBYX IIUKIIOB
[0CJIEI0BATENIbHBIX HATPYKEHUH B INTACTUYECKOM pacueTe M0 ONPEIEICHUI0
OTHOCHUTEJIBHOM JUTMHBI TNIACTUYECKOM 30HBI, IPEAEIBbHON HAarpy3KH U
[peIeIbHON MIOPbl MOMEHTOB (3 3Tam).

10

Pacuetsl Ha DBM: KOMIIBIOTEPHOE MOJIEIMPOBAHNE TUIACTUYECKOTO PACYETa paMbl

B MaTeMaTu4ecKor cucreMme Matlab.

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Crnucok nureparypsl (¢ yKazaHUEM

ITogsun CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp

peECypcC

Koi-
BO
JacoB

[1], . 10, map. 10.1, C. 278-310, map. 10.2,

[ToaroroBka K sK3aMeHy C.311-342 [2],1Tn. 1, C. 9-13, ;1 2, C. 14- 10

27,rn 3, C.28-30, m 4, C. 31-53

10

[lonroToBka K BBICTYIIIEHHIO C TokiaaoM Ha [[Tocobus: bezyxos H.W. YcroiiuuBocTs u

cemuHape Nel; Tema: YcTOHYHUBOCTH nMHaMuKa coopykenuit. — M.: BIII, 1987: 9

YIPYIUX CHCTEM

1. 2, C. 27-46,

3agada Ne 1. Pacuer ctaibHOI HEpa3pe3HOM |CTPOUTENbHOU MeXaHuKH. - M.: CTpoituzaar,
OaJIK¥l ¢ y4eTOM MOHTA)KHBIX 3230POB 1978. - 208 c. nn., Beenenne, C.3-9, m. 3,

Jlykam, I1. A. OcHOBbI HETMHEIHOMN

C. 62-108

20

3amada Ne 2. PacueT ctaTnuecku

HEONpeIeTuMON paMbl HA YCTOMYUBOCTD [2], 1. 2, C. 27-48, 1.3, C. 48-66 9

METOZIOM MEPEMENIECHHI

23,75

Jlykam, [1. A. OcHOBBI HETMHEWHON
CTPOUTENIbHON MeXaHUKU. - M.: CTpoiu3aar,

[TonroroBka k 3a4ety 1978. - 208 c. un., Beenenune, C.3-9, m. 3, 9

C. 62-108. [2], 1. 2, C. 27-48, m.3, C. 48-
66

3amaya Ne 3. PacyeT paMbl IO METOLY
[PEeILHOTO PABHOBECHS C
HCIIOJIL30BAaHUEM KUHEMATHYECKOU TCOPCMBI

[1], . 10, map. 10.1, C. 278-310, map. 10.2,

C. 311-342 10

25

3amgaua Ne 4. Pacuér crarndecku
HEOIPEIETUMON paMbl Y4ETOM [2],Tm. 1,C.9-13, m 2, C. 14-27, i1 3, C.
ractudyeckux 30H (I13) metonom 28-30, 1 4, C. 31-53

nepemernienuii (MII)

10

29,5

[TonroroBka K BeICTyIIEHHUIO ¢ nokiaaoM Ha [[locobusi: Anoxua H.H. CtpoutenpHas 10




cemuHape Ne2; tema: Mertoa npeaebHOro

[paBHOBECHS

278-338

MEXaHUKa B IpuMepax U 3ajnadax. Y. 2. —
M.: U3nmarenscTtBo ACB, 2007: 1. 10, C.

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmumn

KonTposnb kauecTBa 0CBO€HUsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losioskeHrEM 0 OANITLHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM JIeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Ne
KM

Ce-
MECTP

Bun
KOHTPOJISI

Ha3zsanue
KOHTPOJIBHOTO
MEpOTIPUSITHS

Makc.

Bec Oat

[Topsanox HauncieHus 6aII0B

Yuu-
THIBA-

eTCs B
[TA

Texynui
KOHTPOJIb

3amaga Ne 1. Pacuer
CTaJIbHOMU

HEpa3pe3Hou OalIKu
C y4eToM

MOHTaKHBIX 3230POB

0,35 50

1. BeiOop meToma pacuera MOJIEIH,
pabotaromieit mo cxeme CH
OIHOTPOJIETHOH Oanku (6e3 ydera orop
C MOHTa)XHBIMHU 3a30paMH,
YCTAHOBJICHHBIMH HE 10 TIPOEKTY) — 3 6
2. [TocTpoeHue 3Mmopsl U3rudaromuX
MOMEHTOB M 7151 BBIOpaHHOM CXEMBbI
paboThI OaJIKM U OTpeiesieHHe
MPOTUOOB B CEUCHHSIX HAJl ONIOPAMH C
MOHTaXHBIMH 3a30paMHu — 8 O

3. OnpeneneHye BEIUUNHbI Harpy3KH
ql, npu KOTOpPOM MPOUCXOIUT KOHTAKT
ocu Oanku ¢ 1-# omopoii,
YCTaHOBJICHHOM HE 1O MPOEKTY — 8 6

4. Beibop meTona pacuera MoJen,
paboTaroleil o cxeme JBYXIPOJIETHOM
Oanku. —3 0

5. IlocTpoenue amropsl M B
MHOTOIIPOJIETHOW OaJIKe U ONpe/iesIeHUEe
mporuda B CEYeHUU HaJ 2-i OMOPOoii ¢
MOHTa)KHBIM 33230pOM — 8 O

6. OnpeneneHne BEIMYNHbI Harpy3KH
q2, obecrieunBaroLIeil KOHTaKT OCH
Oanku co 2-it onopoii — 10 6

7. BBIIOITHEHUE POBEPOK: pacyeT
MOJIEJIH 10 CXEME TPEXITPOIETHON
OaJIKi OT IEHCTBUS 3aJJaHHOU Harpy3Ku
11 KHHEMaTHYECKUX BO3ACHCTBUN B BUJIE
MOHTa)KHBIX 3a30poB — 10 6

Bcero — 50 6

3a4CT

Texymmii
KOHTPOJIb

3amaga Ne 2. Pacuer
CTaTUYCCKH
HEOIpeIeTUMON
paMsbl Ha
YCTOHYUBOCTh
METOJIOM
nepeMenIeHun

0,35 50

1. JIms1 Bcex coKkaThIX CTEpKHEU pambl
YCTaHABJIMBACTCS] COOTBETCTBHE MEXTY
rapaMeTpaMy yCTOWYUBOCTH Vi - 3 0

2. [TocTpoeHne emMHUYIHBIX d10p Mi (B
ocHOBHOM cucteme MII) — 8 6.

3. Onpenenenue K03pPUIUEHTOB Tij,
coJiep KaIIMX NOoNpaBoYHbIe HYHKINH U

3a4CT




3aMuch YPaBHEHHS YCTOMYMBOCTH — 12
0.

4. AHanu3 MOJENEN CXKAThIX CTEPIKHEN
1 BEIOOp MHTEpBasia U3MEHEHUS
KpUTUYECKOI0 IIapaMeTpa
yCTOMYHUBOCTH — 12 0.

5. Pemienue ypaBHEHUS! yCTOMYMBOCTH C
MCIIOJIb30BAaHUEM METO/Ia
MOCIIEI0BATEIbHBIX MpUOIKeHui — 10
0.

6. OnpeeneHre HCKOMBIX
XapaKTEepPUCTUK 3aa4M (KpUTHUECKast
cuia, MpuBeIEHHAS JJIMHA U
K0d(hOUIMEHT MPUBEIEHHON TITHHBI
Ka)KIOW CKATOW CTOMKH) — 5 0.

Bcero — 50 6

3amauga Ne 3. Pacuer
paMBbl IO METOTY

1. Onpexnenenue yuciaa pacueTHHIX
ceueHui pambl — 3 ©

2. Onpenenenue yncia npocThix
MEXaHU3MOB pa3pyleHus — 5 0

3. CocraBneHne KOMOMHUPOBAHHBIX
BapUaHTOB pa3pylIeHus pamsl (2-3
BapuaHTa) — 8 6

4. BolpaskeHue JINHEHHBIX TapaMeTPOB

Texymmii TpEACIBHOTO epeMeIeHNN Y3JI0B Yepe3 VIVIOBEIE
10 Y paBHoBecusi ¢ 0,35 50 p Y pe3 Yo PK3aMEH
KOHTPOITh [apaMeTphl IOBOPOTA CTEP>KHEH paMbl
HCIIOJIb30BaHHEM 106
KMHEMATU4Y€CKO1
TEODEMDL 5. CocraBieHue U pelieHle ypaBHEeHHS
P paboT IJIst KaXKI0U CXeMBI pa3pyIICHUs
— 166
6. Onpeaenenue pazpyaromen
Harpy3ku — 8 6
Bcero — 50 6
[ Oran. Yipyruit pacueT pamsl 6e3
yueta 30HbI ycuienus (3Y) (pu u = 0).
OC u eqMHUYHBIE SIIOPHI; ONpeAeIeHUe
r1), RiF u pemenue cucremsl
kaHOHHYeckux ypaBHeHuit (CKY);
britopa M — 8 6
N I Dran. IlepepacyeT ynpyroii Smopbl
3anada Ne 4. Pacuér
M3ruOArOIINX MOMEHTOB ¢ yueTtoM 3Y
CTaTUYECKH 9 o
. [pY 33JJaHHOW OTHOCHUTEIBHOM JTHHE
. | HeompeaenuMou
Texymmii 3V u u xoapPunmente xectkoctu 3V:
10 pambl yuetom  [0,35] 50 PK3aMeH
KOHTPOJIb 2.1. OnpeneneHue onacHOro CEUYEHUs

IJIaCTUYCCKUX 30H
(IT3) meTomom
nepemenienuit (MII)

o utoram I-ro stana—1 6

2.2. ®opmupoBaHue 6e3pa3MepHBIX
¢bynkmmii fi() mpu OTHOCUTENHHOM
e [13 = Ip0 / L = 0 u 3amanHbIX u u
-206

2.3. Onpenenenue ko3¢ HULINEHTOB 1) C
yuetoM (ynkuwmii fi(), popmupoBanue u
pemenne CKY MII, noctpoenue
Hrropbl MOMeHTOB Mp0 1 orpenenenue

Harpysku FpO0 —4 6




Il Oramn. [Inactuyeckuit pacuet
(mepBasi CTYIIEHb HarPyXEHHUS):

3.1. Onpenenenre abCOMOTHON U
otHocuTenbHOM MmuHE [13 (Ip0, 0) u3
YCIIOBUS YIIPYTOTO pacipe/ieieHus
MomeHTOoB (0,005 % ot FpO0, uro
cooTBeTCcTBYET Ko durmenty 1,00005)
—40

3.2. Onpenenenune ¢pynkuuii fi(0) n
BbIUnCIIeHUe k03 duimenTos rij — 4 6
3.3. [locTpoeHue MHKpEMEHTaTbHON
SIIOPHI (3MIOPHI IPUPALLIEHUI)
MomeHTOB AMp1 1 pe3ynbTupyromei
SIIOPHI B |-i CTYTIIEHU HATPYKEHUS
Mpl =Mp0 +dMpl -7 6

3.4. Onpenenenue BenuyuH Ipl, 1 =Ipl
/ L o smrope Mpl nmnst 2-if crynenu — 5
0.

[V Oran. [Inactuueckuii pacuet
(BTOpas CTyNeHb HarpykeHus mp Ipl,
1) BBITIOJIHSIETCS B TAKOM K€
rnociienoBareabHOCTH, Kak 1 111 »ram,
HaunHas c m1.3.2 — 156

rtor — 50 0

IIpome-
JKyTOUHAast
arTecTanus

3auer

[IpaBuibHBII OTBET Ha 1 Bompoc - 1
6aut; Beero 3amaercs 3 Bompoca.
MaxkcuMasbHas OlleHKa - 3 Gaia.

3a4CT

10

IIpome-
KyTOUHAas
aTTecTanus

DK3aMeH

20

Kpurepun onieHUBaHus 0 JUCLIUILINHE
«HenuHeHbIe 3a1a41 CTPOUTEIBHOMN
MEXaHUKN (CTIELUAINCTHI)

JKk3aMmeH: TeopeTuyeckuii Bonpoc (10
6aJIoB)

1. 3noxenue marepuasna B JOTHYECKON
ocie10BaTeIbHOCTH — 2 0

2. BrianeeT 3HaHUSIMH OCHOB
nuciuIuinHel «Hennuelnele 3a1aun
CTPOUTENILHON MEXaHUKu» — 3 6

3. IloTHOCTBIO pacKpbITa TEMa BOIpPOCa
—3 0.

4. [Tonnmaet pU3NYECKUI CMBICT
¢hopMyn u ypaBHeHui — 2 0.

Wtoro: 10 6.

Dxk3ameH: 3angaya (10 6amnoB)

1. Onpenenenue yncia pacueTHHIX
ceueHHi B 3a7jaHHOM pame — 1 6

2. OnpeneneHue ynuciia mpoCcThIX CXeM
paspyeHus — 2 6

3. [locTpoeHne KOMOMHUPOBAHHBIX
BapUaHTOB CXEM pa3pyleHus — 2 0

4. CocraBneHue ypaBHEHHs padoT U
CBSI3b MEXY IapaMeTpamH 110

Ka)KJIOMYy BapuaHTy — 4 0.

OK3aMCH




5. Omnpezernenue pazpyiaroniei
Harpy3ku — 1 0.
Wroro: 10 6.

Texymmii
KOHTPOJIb

IToxrorosxka x
BBICTYTUICHHUIO C
JIOKJIaJI0M Ha
cemuHape Nel

0,1

Tema packpbITa MOTHOCTHIO, CTYICHT
CBOOOJTHO OTBEUYAET HA BOIIPOCHI 11O
TeMe JoKIaaa — 3 Oaa;

Tema packpbITa IMMOJTHOCTBIO, OTBETHI HA
BOIIPOCHI HETIOJIHBIEC WJIH UX HET — 2
Oaia;

Tema packpbITa HE MOIHOCTHIO, OTBETHI
Ha BOIPOCHI HETIOJTHBIC WJIH WX HET — 1
Oa;

Ecnu Tema JTIoKJ1a/1a He pacKphITa W
nokIan He npousBouiics — 0 6amios.
MakcuMaJIbHO 32 3aJaHue MOXKHO
MoJIy4uTh 3 Oaia

3a4CT

10

Texkymnii
KOHTPOJIb

BeicTymuienue ¢
JIOKJIaJIOM Ha
cemuHape Ne2

0,1

Tema packpbITa MOJTHOCTBIO, CTYICHT
CBOOOIHO OTBEYAET Ha BOMPOCHI 1O
TeMe JIoKIaaa — 3 0alia;

Tema packpbITa MOJHOCTHIO, OTBETHI HA
BOIIPOCHI HETMOJTHBIC UJIH UX HET — 2
Oaia;

Tema packpbITa He TIOJIHOCTBIO, OTBETHI
Ha BOIPOCHI HETIOJIHBIC WIIH MX HET — |
Oawr;

Eciu TeMa JI0Kj1a/1a He PacKphiTa I

OK3aMCH

Texymui
KOHTPOJIb

KonTtponbHas
pabora Ne 1

0,1

13

B xo/1e KOHTPOJIBHOM PabOTHI
HE00XOJUMO OTBETUTDH Ha BOIIPOCHI:

1. Oncarsb J1Ba MpeAesIbHBIX peKUMa
BO BpeMeHHu. [lon3yyecTs U penakcaius.
2. JlaTh IOHSITHE O METIIEe TUCTEpE3ncCa,
yCIIOBUSI 00pa30BaHUs METIIN U €€
apaMeTphl.

3. UTo Takoe [MUKINYECKU
YIPOUHSIONIUECS, IUKIMYECKU
Pa3yNpOYHSIOUIUECS U IMKINYECKH
WIealibHbIEC MaTepUabl?

[IpaBUIIBHBIN OTBET HA BOIIPOC
OLIEHHBaeTcA B 2 0.

MakcuMalibHO 32 KOHTPOJIBHYIO paboTy
MO>KHO TTOJIY4HUTH 6 0.

3a4CT

10

Texymui
KOHTPOJIb

KonTtponbHas
paborta Ne 2

0,1

B Xo011€e KOHTPOJIBHON PabOTHI
HEOOXOIMMO OTBETUTH Ha BOIPOCHI:

1. Kakue gonyiieHus: UCTOIb3YIOTCS B
pacuere paM Ha YCTOWYHUBOCTh METOAOM
rnepeMenieHuin?

2. [lonsTie o pacuére Ha yCTOMUNBOCTh
CTaHJAPTHBIX DJIEMEHTOB.
[TonpaBouHble ()YHKIIUU U UX CBOMCTBA.
3. OCHOBHas cUCTEMA U KAHOHUYECKHE
YpaBHEHHUS METO/ia IEpEMEIIEHNUN TPU
pacuére Ha yCTOWYMBOCTD (OTIIMYNE
KAHOHUYECKUX YPaBHEHUN OT
AQHAJIOTUYHBIX YPaBHEHUH NPU pacuére

Ha IPOYHOCTH)

3a4CT




[IpaBUIIBHBIN OTBET HA BOIIPOC
OolLIEeHHUBaeTcA B 2 0.

MaxkcuMajbHO 32 KOHTPOJIBHYIO paboTy
MOXKHO TTOJTYIHTh 6 0.

11

10

Texymumii
KOHTPOJIb

KontponpHas
paborta Ne 3

0,1

B xoze KOHTpONIBbHOM PaboTHI
HEOOXO0IMMO OTBETUTH Ha BOIPOCHI:

1. Kak ctpositcst KoMOMHUPOBaHHBIE
MEXaHHU3MBbI pa3pylIeHUs?

2. Kakne xapakTepHbie 0COOCHHOCTH
MMEET pacdyeT KOHCTPYKIUN METOIOM
MpEeEILHOIO PABHOBECHS ?

3. Ilpu xakux 0OCTOSTENBCTBAX B
CTaTU4YECKH HEOIPENEINMBIX CHCTEMAX
BO3HHKAIOT OCTATOYHbIE Jie(OpMallui U
HaIpsOKEHUS ?

[IpaBUIIBHBII OTBET HA BOIIPOC
olieHuBaeTcs B 2 0.

MakcuMaTbHO 32 KOHTPOJIBHYIO paboTy
MOYKHO TIOJIY4HUTH 6 O.

12

10

Texymnii
KOHTPOJIb

KontponbpHas
paborta Ne 4

0,1

B x011e KOHTPOJIBHOI paboThI
HE00XOJMMO OTBETUThH Ha BOIIPOCHI:

1. Kaxkoit Buj numeeT OnnnHeiHas
nuarpamma J1e(hopMHUpOBaHUS
MaTepuana?

2. B ueM cocTouT oTIMUMEe qUarpaMmbl
MaTepuasa ¢ yIpOUHEHUEM OT
uarpamMmbl UeanbHO
YIPYTOIJIaCTUYECKOTO MaTepuana?

3. Kakune cnenuaabHbIe 30HBI
BO3HUKAIOT B HECYIIIUX IEMEHTaX
KOHCTPYKIMH NIPU YIIPYTOIUIaCTUYECKON
pabote marepuana?

[IpaBUIIBHBIN OTBET HA BOIIPOC
olLeHUBaeTcs B 2 0.

MaxkcuMajabHO 3a KOHTPOJIBbHYIO paboTy
MO>KHO TTOJIY4HTh 6 0.

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

MIPOMEKYTOUHOMN
aTTecTaluu

Bun

[Ipouenypa npoBeneHus

OK3aM¢€

B ayauropun HaxoaATCs BCE CAAOLIUE 33 OTAEIbHBIMU CTOJIAMMU.
B Gunere conepaxkarcs OMH TEOPETUUECKHUI BONIPOC U O/IHA

H 3aza4a. JonoJHUTENbHbBIE BONPOCHI HE IPEUIAraroTcs. JK3aMeH
nposoauTcs yctHo. Ha orBeTsl otBoguTcs 90 MunyT. Cctema
OLIEHKU - OaJIbHO-peUTHHIOBas cornacHo Paboueil mporpamme.

mm. 2.5, 2.6
[lonosxeHus

3a4€T

3adeT BBICTABIIAETCS 10 pe3ysibTaTaM OLIEHUBaHMS CTYACHTA MO
MEPOIPUATHIM TEKYIIETro KOHTpoJIs ycrieBaeMmocTu (3agada Nel u |om. 2.5, 2.6

[lonoxxenus

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

OK3aMCH

OK3aMCH

Kpurepun
OLICHUBaHUS

B cooTBeTCTBUM C

B cooTBeTCTBUM C




Ne KM

Komnerennun Pesynbrarel 00yueHus

3HaeT: OCHOBHBIE NMOHATUS HETMHEHHOE(POPMUPOBAHUS TBEPIBIX
TEeJ M 0COOEHHOCTH paclpeieeHUs HapsDKEHUH TPU HeTMHEHHOM
OIIK-1 paboTe MaTepHaIOB KOHCTPYKITUI; OCHOBHBIC METO/BI U IPUEMBL [+ [+ [+ +
pacyéra CTPOUTEIBHBIX KOHCTPYKIIHHA C Y4ETOM (PU3NIECKOM 1
r€OMETPUYECKON HETMHEHHOCTH

'YMeeT: pacCUMThIBaTh KOHCTPYKIIMU U3 HEJIMHEHHOYTIPYTOTrO U
YIIPYTOIUIACTUYECKOTO Marepuaa pyu CTaTUYECKUX

OIIK-1 BO3JICHCTBHSIX; BBIOJIHATH PACYETHI C UCIIOJIb30BAHUEM i [HAH -+
CTaHJAPTHBIX IPOTPAMM U aJITOPUTMOB B HEJIMHENMHBIX 3a/1a4ax
CTPOUTEITBHOU MEXaHUKH

MMeeT npakTUUeCKUi OMbBIT: COBPEMEHHBIMU METOJIaMU
ONpeeJeHUs] BHYTPEHHUX YCUJINH, HANPSY)KEHUN 1
OIIK-1 NepeMeleHUINpY HeTMHEHHON paboTe KOHCTPYKLUN; METOAAMHU HHHH |
MaTeMaTU4YEeCKOTO (KOMIBIOTEPHOTO) MOJEIIUPOBAHNUS B
HEJIMHEMHBIX 3a7]a4aX CTPOUTEIbHOW MEXaHUKH

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IHeuaTHas yuyeOHO-MeTOAUYECKAS! JOKYMEHTALMS
@) OCHOBHAA TUMepamypa:
1.  Anoxwun, H. H. CrpouTenbHast MexaHHKa B PUMEPAX U 3aJadax
[Texct] Y. 2 CtaTndecku HEONPEICTMMBbIE CUCTEMBI yueOHOE TTOCOOHE I By30B 110
CTpOUT. cienuanbHOCTsIM : B 3 u. H. H. AHoxuH. - 2-e u3na., non. u nepepad. - M.:
N3parenscTBO Acconuanum CTpOUTENbHBIX By30B, 2007. - 463, [1] c. n.

0) OononHumenvbHas 1umepamypa:

1. TIloranos, A. H. Maremarnueckas cucteMa MATLAB [Teker] Y. 1
yueb. nmocodue st camocTosT. padotsl A. H. [lotanos, E. M. Vumiies ; FOx.-
VYpain. roc. yu-1, Kad. Ctpourtenbnas mexanuka ; FOYpI'Y. - UensOunck:
N3parensctBo FOYpI'Y, 2009. - 73, [2] c. UIL. 3IEKTPOH. BEpCHs

8) omeuecmeaenHble U 3apyoedCHbie HCYPHANbL N0 OUCYUNTUHE, UMelouuecs 8 bubnuomexe.
1. 1. CrpoutenbHas MEXaHUKA U PACUET COOPYKEHUIN
2. 2. Journal of engineering mechanics
3. 3. International Journal for Computational Civil and Structural
Engineering (IJCCSE)

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

1.  Pymeix O.JI., Cokonos I'.I1., ITaxomoB B.JI. BBenenue B HEIUMHEIHY1O
CTpPOUTENBHYIO MexaHuKy.- M.: ACB,1998.-103 c.

2. Pacder cTaTH4eCcKUd HEONPEETUMBIX PaM C YYETOM IIACTHUECKUX 30H
METOJIOM TepeMenieHuit: metoguueckue ykazanus / Coct. A.H. Iloramnos. -
Yensabunck, U3x uentp FOYpI'Y, 2020, 55 c.

3. Jlykam, I1. A. OCHOBBI HETMHEHHON CTPOUTENBHON MEXaHUKH. - M.:
Crpoituznar, 1978. - 208 c. .



U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:

1. Pymwix O.JI., Cokonog I''I1., ITaxomoB B.JI. BBenenue B HENMMHEHHYIO
CTpouTENbHYI0 MexaHuky.- M.: ACB,1998.-103 c.

2. Pacuer craTM4ecKu HEOMPEICIUMBIX paM C YYETOM IIJIAaCTUUYECKUX 30H
METO/IOM NepemelieHuii: Metoanueckue ykazanus / Coct. A.H. [loramnos. -
Yensbunck, M3x neatp FOYpI'Y, 2020, 55 c.

3. Jlykam, I1. A. OCHOBBI HEIMHENHON CTPOUTENBHON MEXAHUKH. - M.
Crpornnsnar, 1978. - 208 c. ni.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

Her
[Tepedyens ncmoap3yeMOro mporpaMMHOTO 00eCTICUeHHUS:

1. Microsoft-Windows(6eccpodHo)
2. Microsoft-Office(6eccpouno)

[Tepedenp ncmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecrieyeHne 1 CIUTITHHbI

OcHoBHOE 000pyAOBaHNE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bup zansatuin | Ne ayn. MPeIyCTaHOBICHHOE MPOTPaMMHOE 00ecTIedeHHE, UCTIONb3yeMOe st
Pa3JINYHBIX BUJIOB 3aHATUI

YueOnas naboparopus «YueOHnsblit uentp «CAIIP B cTpoutenbcTe»
Cuctemnslii 610k Intel + monutop LCD — 13 mt., IIpoextop ASER PD100D,
MynsTUMenitHas cuctema: Komonku JetBalanceJB-3812x30Bt-2mr,
mukpopon SHURE C606-N-nmuHamMudeckuil ¢ BBIKILY Kaleem,
MYJIBTUMEANHHBIN HHPOPMALIMOHHBINA KOMIUIEKC: TOKyMeHT-kamepa ASER
Video CP300, monutop ASER 19», cnennanu3upoBanHbIil pabounii cTo

HIZ:LTHT;ZCEHG 604 (1) MpEeToiaBaTelis, MyNbT YIPABICHUS BUICOKOMMYTAaTOPOM, IIPUHTEP
CeMHHApHI nasepubiit HPOL ANSYS 12.1 Academic Teaching, AutoCAD 2011

Autodesk 3ds Max 2009, Autodesk Revit Architecture 2011, Columbus 2007
(BuptyasbHble 1abopaTopHbIe 110 CONPOTUBICHUIO MaTtepuaioB) FEM
Models 2.0, GIMP 2.8 Ing+ 2008 (MicroFE), LIRA-SAPR 2013 (R2),
OpenOffice 4.0, SMathStudioDesktop 0.96, CAII®UP 2013, BupryanbHble
TUIAKTHYECKHE MOYJIH 10 HanpaBieHnio « CTpouTeabHasi MEXaHUKay
*Microsoft office **Windows MathCAD (PTC:order #2456861 #2497812)

Y4ueOHas yHUBepcallbHasi UCIIBITATEeIbHAs MalllnHa "MexaHndyeckue
ucnbiTanus Marepuanos”" MUM-9JIP-010. TunoBoit KOMIUIEKT y4eOHOTO
o0opynoBanus «OCHOBBI cONPOTUBIEHUS MaTtepuanosy OCM-11JIP-11.
THUMmoBoi KOMIIEKT yueOHOro 000pyA0BaHUS « YCTOMYUBOCTD MTPOAOIBHO
cxxaroro crepxkus» YCC-5JIP-12.

JlaGoparopusie (213
3aHATHUS (JIkAC)

Kommnbrotep, mpoekrop ASER PD100D, snexrponnas nocka, MS Windows -
Jlexumun 604 (1) |6eccpouno, MS Office — GeccpodHo. crienuanTu3upoBaHHbIN paboUmii CTOMI
[peroaaBaTes, MyIbT YIPaBICHHUS BUICOKOMMYTAaTOPOM




