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1. IlepeyeHb MUIAHMPYEMBIX

pe3yJbTaToB O0y4YeHHs] 1O JUCIHHUILIMHE,

COOTHECCHHBIX ¢ MHAUKATOPAMHU JOCTHKCHUSA KOMIIETeHIIUI

Komnerenuus

Coaep:kanue KOMIeTeHIHH

HNuagukatop Coaep:kanue MHAUKATOpPA

[IK-3

IrpaXXxJaHCKOro Ha3HAYCHUA

CriocoOHOCTH MTPOBOJIUTH PacuETHOE
000CHOBaHHE U KOHCTPYHpOBaHHUE
CTPOUTENBHBIX KOHCTPYKLMH 30aHUN
U COOPYKEHHH INPOMBIIUICHHOTO U

[lpuMeHseT METOAMKH, HWHCTPYMEHTHI,
cpencraa BBITIOJTHEHUS HATYPHBIX
oOclleIoBaHMA, MOHHUTOPHHTa OOBEKTa
MIPOEKTHPOBAHHMS U1 IPOU3BOACTBA paboOT
1o HHXEHEPHO-TEXHHYECKOMY
MIPOEKTUPOBAHHUIO OOBEKTOB

IK-3.1

Dopmynupyer KpUTEPUH aHaJn3a
pE3yJIbTaTOB HATypHBIX OOCIENOBAaHUH U
MOHMUTOPHHIA B COOTBETCTBUU c
BBIOpPaHHOW METOJMKOH JUIs MPOU3BOJICTBA
pabor 1O  HMH)XXEHEPHO-TEXHHYECKOMY
MTPOCKTUPOBAHUIO OOBEKTOB

IK-3.2

[IpencraBnsier W 3amMIIaeT pe3yJbTaTHI
oOcneoBaHMK W MOHMTOPHMHTA  JUIs
MPOU3BOACTBa pabOT IO HMHXEHEPHO-
TEXHUYECKOMY MTPOCKTHPOBAHHIO 0OBEKTOB
IPajOCTPOUTEIBHON  NEeATeIbHOCTH B
yCTaHOBJICHHOH (opme

MK-3.3

2. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JIMCIUILIMHBI (npakTukn), | Maremarnka, OCHOBBI TEXHHYECKOI MEXaHUKH,
TIpeIIECTBYOIIHE M3YYCHHIO Teopernueckast Mmexanuka, Ouszuka

JOUCLUATIIINHEI, pe3yabTaThl

OCBOCHHA KOTOPHBIX H€O6XO,Z[I/IMBI

1 OCBOCHMUS JTAaHHOM

JUCLATIIINHEIL.

I[I/ICHHHJII/IHLI (HpaKTHKI/I), I KenezobeToHHbIE " KaMEHHbIC KOHCTPYKLIHH,
KOTOPBIX pE3yJIbTaThl OCBOCHHS KoHcTpykuuu u3 nepeBa u HJ'IaCTMaCS, MeTaJqueCKI{e
i e Gyayr | ST, OSaciomnie i 1 soopyacin
HEOOXOIMMEI, KaK BXOJHBIE

3HAHUA, YMCHUS WM BJIAACHUA IJIA
X U3YUYCHHA.

MIPOEKTUPOBAHUIO OCHOBaHMM U (pyHIaMeHTOB, Crienkype
0 IPOEKTUPOBAHHMIO CTPOUTENBHBIX KOHCTPYKLIHH,
TexHonorus Bo3BeACHUS 31aHUN U COOPYKEHUN

3. O0beM UCHMILIMHBI

B 3a4Ye€THLIX €JIMHHIOAX ¢ YKa3aHUEM KOJIHYECTBA

aKaJeMHYeCKNX YacOB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aromerocs ¢
npenojaaBarejemM (M0 BUAaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSITEIbHYI0 padoTy

o0yuaromerocs

OO0t 00bEM TUCHUIUIAHBL B 3.€. /9ac: 7 /252




®opma
00yueHust

Buapl 3aHATHIL, HX TPYA0EMKOCTD (4ac.)

Jleknun

JlabopaTopHble
padoThI

IpakTnuyeckue
3aHATUS

CamocTosiTeILHasK
padora

O0beM KOHTAKTHOM
padoThI
o0yuaromerocst ¢
npenoaaBaTeieM
(uac)

OYHO - 3a04YHasi

32

0

64

156

114

4. CoaepkaHue IMCHUILVIMHBI, CTPYKTYPHUPOBaHHOE MO TeMaM (pa3gejam) ¢
yYKa3aHHeM OTBEJeHHOT0 HAa HUX KOJHYECTBA aKaJeMHYeCKMX 4YacOB M BHUIO0B
Y4eOHBbIX 3aHATHH

dopma obyyeHuMA: O4YHO - 3a04HaA

Cemecmp: 4

O0beM MUCIUIUTMHBI B CEMECTpE 3.€. /4ac: 4 / 144
dopMa NpOMEKYTOUHOM aTTecTalu: JK3aMeH

Buabl 3aHsTH, MX TPY10€eMKOCTH (Yac.) O0BbeM KOHTAKTHOI padoThI
JleKun JlaGopatopHbie | IIpakTHuyeckme CamocrosiTe1bHas 00y4aIoIIerocs ¢ MpenoaaBaTesieM
padoThI 3aHSITHS pabota (4ac)
16 0 32 96 57

JleknuonHble 3aHaTusa (164.)
1. Yactp 1 CTaTn4yecku onpeeaumMblie CTepKHEBbIe CHCTEMbI

BBeneHue, KHHEMATHYECKHH AaHAJIM3 COOPYXKEHMHA C Y4YEeTOM HHKEHEPHO-
TEXHHYECKOr0 TMPOEKTHPOBAHHUSA O0BEKTOB. {JIeKIUA-TIpecc-KOH(pepeHns }
(14.)[3,4] CrpouTenbHass MeXaHWKa, €€ METOAbl M 3aJa4d C y4YETOM HH)KEHEPHO-
TEXHUYECKOTO MPOEKTUPOBAHUSI O00BEKTOB. KpaTkuii MCTOpHYECKHIl OYEpK pa3BUTHUS
CTPOMTEIILHOM MEXAaHUKHU U €€ COBPEMEHHOE 3HaueHue. POb B pa3BUTHM CTPOUTEIBHOU
MEXAHUKM POCCHMCKUX YYEHBIX M HWHXKEHEPOB. YCIEXH CTPOUTEIIBHOM MEXAHUKHU,
00yCIIOBJIEHHbIE TTPUMEHEHUEM BBIUYMCIUTEIBHBIX CpeAcTB. [IpoBeneHue pacu€THOro
000CHOBaHUSI U KOHCTPYUPOBAHUE CTPOUTEIIbHBIX KOHCTPYKIUN 3JJaHUM U COOPYKEHUM
IIPOMBIIIJIEHHOTO U IPa)JaHCKOr0 Ha3HaueHus.[3,4]
2. Jlekuusa 1 {nexkuus-npecc-konpepenuusi} (14.)[3,4] [3,4]Ilonstue o meromax
pacuera COOpPYXKEHHW M pacyeTHOM cxeMmMe coopyxeHus. Harpys3ku, OCHOBHBIE
3JIEMEHTBI COOPYKEHUM U UX pacueTHble cxeMbl. CrIOCOOBI MPUKPETIIEHUSI COOPYKEHUN
Kk 3ewisie. CTaTMyecKMd M KUHEMATUYECKUH aHAW3bl PAa3JUYHBIX THUIOB OIOP.
Knaccudukanus coopykeHHH M UX pPACUETHBIE CXEMbl, pacyeTHOE OOOCHOBaHUE U
KOHCTPYUPOBAHUE CTPOUTENIbHBIX KOHCTPYKUHN. BIiusHUE BBIUUCIUTENBHONW TEXHUKH
Ha BBIOOp pacueTHhIX cxeM. llenp kuHemarmueckoro ananmmza. CTeneHb CBOOOJBI
MJIOCKOM KMHEMaTHYECKOM IIeNH, COCTaBJICHHON M3 AUCKOB. CHUCTEMBl T€OMETPUUYECKHU
HEU3MEHIEMbIC, WM3MEHSEMbIE M MTHOBEHHO u3MeHsembie. CnocoObl 00pa3oBaHUS
IJIOCKUX TE€OMETPUYECKH HEHU3MEHSEMBIX cucTeM. Kpurtepun ananusa pe3yJibTaTOB
HATYpHBIX 00OCIIEIOBAHUIT M MOHUTOPUHIA JUIsl COCTABJICHUS CUCTEMbI, COCTOSIIIEH U3
JBYX U TPEX JIUCKOB
3. Jexkuus 2. OCHOBHBIE METOJbI PacYeTa MJIOCKUX CTATHYECKH ONpeaeIMMbIX




CHCTEM NPH MOABHUKHOI HATPY3Ke C y4eTOM NPOU3BOACTBA PAadOT M0 MHKEHEPHO—
TeXHUYECKOMY NPOCKTHPOBAHUIO 00bEKTOB TI'PAJOCTPOUTEIbHOH [1eATEIbHOCTH
{neknusi-npecc-konpepenuusi} (24.)[3,4] [3.,4]Buasl NOABMXKHBIX HArpy30K H
0COOEHHOCTH BO3JICUCTBUI MX Ha CTEpKHE-BbIe cUCTeMbl. O dopMe TUHUN BIHSHUS.
Cratnyeckuid METOJ MOCTPOCHUS JIMHUM BIUSHUS Ha mpumepe Oanku. OmnpenencHue
YCWJIAM IO JIMHUSIM BIIASIHUS OT JACHUCTBUSA COCPEIOTOYEHHBIX CHUJI M PACHPEAECIECHHOU
Harpy3ku. HeBbITOIHOE 3arpy:K€HUE TPEYroJIbHOM M MOJMUTOHAIBHOW JTUHUU BIUSHUS
CHUCTEMOM CBSI3aHHBIX MOJBHXHBIX COCPEIOTOYEHHBIX I'PY30B C YUYETOM MPOU3BOJICTBA
paboT MO MHKEHEPHO—TEXHUYECKOMY MPOCKTUPOBAHUIO OOBEKTOB I'PaIOCTPOUTEIHHOMN
JEATETbHOCTH.

4. Jlekuusa 3 {nexkuusi-npecc-koHpepenuus} (24.)[3,4] TpexuapHbie CHUCTEMBI.
OCHOBHBIE CBEACHUS O TPEXIIAPHUPHBIX CUCTEMaX. AHAIUTHYECKUNA PACUYET apKu:
ONpPENEIICHNE OINOPHBIX pEeaKUui, BHYTPEHHHX YCUJUH C YYETOM HHKXEHEPHO-
TEXHUYECKOTO MPOCKTUPOBaHMs 00BEKTOB. [locTpoeHue 3Mmiop N3rudaromx MOMEHTOB,
MOTEePEeYHbIX W TpojosibHbIX cuil. ComocraBnenue apku ¢ Oankoi. [lomstue o
palMOHAIBPHOW OCH apKu. JIMHWM BIMSHHS ONOPHBIX PEAKUUUA U BHYTPEHHUX YCUIIAU
[3.4]

5. Jlekuus 4. Pacuer nmpocTredinx CTepP;KHEBbIX CUCTEM € y4eTOM IPOU3BOACTBA
padot no HHKEHEPHO—TEeXHUYECKOMY NMPOEKTUPOBAHUIO 00beKTOB
rPaJOCTPOUTEIBHON JeATeJIbHOCTH. {JleKuus-npecc-koHpepenuus} (24.)[3,4]
Pacder MHOTONPOJIETHBIX CTATUYECKHU OMPEACIUMBIX OAJIOK, pacieTHOE 0OOCHOBaHUE U
KOHCTpyupoBaHue Oanok. MHorompoJieTHble 0aiku u ux oOpazoBaHue. PaironaibHOe
pacIoIoKeHUE IIApHUPOB B TpoJieTax Oanku. Ormn-peferieHue ONOPHBIX PEAKIUA U
BHyTpeHHUX ycunui. [Toctpoenue smrop M u Q. [Toctpoenue nunnii BiusiHus. [ 3,4]

6. Jleknus 5. Kpurepum aHaam3a pe3yjbTATOB HATYPHBIX OOC/IeI0BAHUI M
MOHHMTOPMHIa /st pacdera depMm. {uekuusi-npecc-koHpepenuusi} (24.)[3,4]
[Tonsitue o ¢epmax. OcobenHoctu pabotel Qepm. PacuetHas cxema depm.
Knaccuduxarnus depm mo odyepTaHHIO MOSICOB, CUCTEME PEHIETKA M PACIOJIOKECHHIO
orop. CriocoOb1 00pa30BaHUs M YCIOBUSI TEOMETPUUECKON HEU3-MEHSIEMOCTH TUIOCKUX
depm. CtaTnyeckuii METO] OTIPEICTICHUS YCHIINA B CTEP>KHAX (DEPMBI OT HETIOIBUXKHOM
HArpy3Kd Croco0aMd MOMEHTHOW TOYKH, TMPOEKIIMH W BBIpEe3aHus Y3JI0B. YacTHbIE
CIyd4au paBHOBECHS y3JI0B.[3,4]

7. Jdexkuus 6 {nexunsi-npecc-koHdepennusn} (24.)[3,4] Pacuer pepm Ha BHE y3T0BYIO
Harpy3Ky € y4€TOM HH)XEHEPHO-TEXHMUYECKOTO MPOEKTUPOBaHUS 00BEKTOB . Pacuer
coctaBHbIX (epM. IlonsTue o mmpenrenpHbix pepmax. [locTtpoenne NUHUIA BIUSIHUS
YCUJIUHN B CTEPXKHAX OIOUHBIX )epM CTaTHUECKUM criocoOoM. PacdeT TpeximapHUpHbIX
apouHblX ¢epM Ha HEMOJBIXHYI Harpy3ky. PasHoBUIHOCTH apodHBIX (epm.
ConocraBienre 0amO4YHBIX U apoyHbIX (PepM. OCOOEHHOCTH pacuera THOKUX HUTEH.
[TonsiTHE O BUCAYMX BAHTOBBIX CUCTEMAX U UX pacueTe. [3,4]

8. Jlexkuus 7. OCHOBHBIE TeOpPeMbI YIIPYTHMX CHCTEM M 001IHe METOAbI ONpe/IeseHsI
nepeMelieHUd B CTEPKHEBbIX CHCTEMAaX C Y4YeTOM IMPOM3BOJACTBA PadoOT 1Mo
HHKEHEPHO—TEXHUYECKOMY TNPOEKTHPOBAHUI0 O00bEKTOB TPagOCTPOUTEIbLHOM
AeATeJIbHOCTH . {nexkuusi-npecc-koHdepeH N} (24.)[3.4] JIuneitno-
nedopmupyembie cuctembl. O000MeHHBIN 3aKk0H ['yka. O0001IIeHHbIE CHITBI U



00001eHHbIe TIepeMe-TieHus. Pabora BHEITHUX W BHYTpeHHHX cuil. [loTeHImanbpHas
SHeprus. BpIpakeHuEe MNOTEHUMAIBbHON HHEPrud OT JEUCTBHUS MPOJOJBHOW CHIIBI,
U3rMOAIoNero MOMEHTa M mornepeyHor cwibl. OOmas ¢opMyna MTOTEHIMATBEHON
DHEPTrUM ISl TJIOCKOM CTEP)KHEBOM CHCTEMBI. TeopemMa O B3aUMHOCTH paboT,
MepeMeIIeHU U peakiuid. [3,4]

9. Jlekuusa 8 {nexkums-npecc-koHpepenuus} (24.)[1,3,4] IlpuHUMT BO3MOMKHBIX
NEPEMEILIEHU W HCIIOJIB30BAaHUE €r0 JUIsl ONpPENECICHUs IEPEMEIICHUM C y4EeTOM
WHXXEHEPHO-TEXHUYECKOr0 TMpoeKTUupoBanus 00bekToB. dopmyna Mopa. YactHbie
cinydau Gopmyisiel Mopa. [IpaBuno Bepemaruna. [lepemenienus OT CMEIIEHUST ONOp U
U3MEHEeHUs Temneparypbl. MaTpuunas ¢gopma onpeneneHus nepemenienui. [ 1,3,4]

IIpakTuyeckue 3ansiTus (324.)
1. 3ansaTue 1 {IIOIIC (mo3uuusi, 000CHOBaHME, MPUMeEP, CIeACTBHE) - popmyJia}
(24.)[3,4] Kunematnueckuii ananus. IIpuMepsl aHanu3a reoMETPUYECKON CTPYKTYPbI
COOPY)KEHHUSI C YYETOM HWHXKEHEPHO-TEXHHUYECKOTO MPOEKTUPOBAHUS OOBEKTOB,
pacyeTHOe 000CHOBAaHKE U KOHCTPYUPOBAHUE CTPOUTEITBHBIX KOHCTPYKIUH.[3,4]
2. 3ansarue 2 -3 {IIOIIC (nmo3unusi, 000cCHOBaHUe, IPUMep, cjieacTtBue) - gopmyaa}
(44.)[3.4] TlocTpoeHue nuHUI BIMSHUA U omnpeaeneHue ycwinidi M u Q ¢ momomibio
JUHUWA BIMSHUA B Oajdkax C YYETOM NPOM3BOJCTBA pabOT MO HWHKEHEPHO—
TEXHUYECKOMY MPOEKTUPOBAHUIO 00BEKTOB IPaJOCTPOUTEILHON AEATEIbHOCTH. [3,4]
3. 3ansarue 4 {IIOIIC (mo3uuusi, 000CHOBaHMe, IPUMeP, cJeaAcTBHE) - popMmyJia}
(24.)[3,4] Pacuer mHoromposieTHbix Oanok. [loctpoenne smop M u Q, onpeneneHue
YCUJIUHN C TMOMOIIBIO JTUHUN BJIMSHUS C YY€TOM MPOU3BOJACTBA palbOT MO MHKEHEPHO—
TEXHUYECKOMY MPOEKTUPOBAHUIO 0OBEKTOB IPaIOCTPOUTENBHOM AESITENbHOCTH. [3,4]
4. 3ansaTue 5-6 {IIOIIC (mo3unus, 000CHOBaHMeE, IPUMeEp, cJeacTBHe) - Gopmyaa}
(44.)[3,4] [Tpumep pacuera TpeXIIapHUPHON apKHU C YUETOM HH)XEHEPHO-TEXHUYECKOTO
NPOCKTUPOBAHUS ~ OOBEKTOB, pacdyeTHOe OOOCHOBaHME U  KOHCTPYUPOBAHUE
CTPOUTEIbHBIX KOHCTPYKIUU. [3,4]
5. 3ansaTue 7-8 {IIOIIC (mo3uuusi, 000CHOBaHMe, IPUMeP, cJieacTBHE) - opmysia}
(44.)[3,4] Ompenenenne ycwiuii B crepxkHsix (epm. [Ipumep pacuera ¢ yderom
WHKEHEPHO-TEXHUYECKOT0 IPOCKTUPOBAHUS OOBEKTOB. [3,4]
6. 3ansaTue 9 {IIOIIC (mo3uuusi, 000cHOBaHUE, MpUMeP, cjaeAcTBHE) - popmysia}
(24.)[3,4] Kpurepuun ananusza pe3yJbTaTOB HATYpPHBIX OOCIEIOBAHMI WU MOHUTOPUHIA
JUISl TOCTPOCHUS JIMHUM BIUSHUS yCuiIni B crepxHax pepm. [Ipumep pacuera.
7. 3ausatue 10-11 {IIOIIC (mo3uuusi, 000CHOBaHUE, NPUMEP, CJICACTBHE) -
dpopmyaa} (44.)[3,4] OmnpeneneHue MNepeMENICHUH B CTEPKHEBBIX CHCTEMAX OT
BHEIIIHEW Harpy3ku C y4eTOM IPOHU3BOJACTBA pabOT MO HHKEHEPHO—TEXHUYECKOMY
MIPOCKTUPOBAHUIO OOBEKTOB IPaJIOCTPOUTEIHLHOMN JAEATETLHOCTH
8. 3anstme 12-13 {IIOIIC (mo3uumusi, 000CHOBaHUE, NPUMEP, CJIEACTBHE) -
dpopmyaa} (44.)[3,4] OmnpeneneHue MnNepeMENICHUH B CTEPKHEBBIX CHUCTEMAxX OT
JNEUCTBUSA TEeMIEpa-Typbl U OT OCAJKHA OINOp C Y4YeTOM IMPOU3BOJACTBA pabOT IO
WHKCHEPHO—TEXHUYECKOMY  TMPOCKTUPOBAHHIO  OOBEKTOB  IpaJioOCTPOUTEIHHOMN
JEeSITeIbHOCTH. [3,4]



9. 3ansatune 14-15 {IIOIIC (mo3unmusi, 000CHOBaHUE, NPUMEpP, CJIEACTBHE) -
¢popmyaa} (44.)[1,3,4] Marpuunas ¢opma ompeneieHUs MEePEeMENIEHUH C y4eToM
WHKEHEPHO-TEXHUYECKOT0 MPOECKTUPOBAHUS 00BEKTOB [1,3,4]

10. 3ansaTue 16 {IIOIIC (mo3unusi, 000cHOBaHUE, MPUMeEP, CJeIACTBHE) - popMmysia}
(24.)[1,3,4] Kputepun ananusza pe3yabTaTOB HaTypHBIX 00CI€IOBAaHUNA U MOHUTOPUHIA
JUIsl pacuera Hepa3pe3HbIX OalloK, pacyeTHOe OOOCHOBaHME M KOHCTPYHUPOBAHHE
CTPOUTENBHBIX KOHCTPYKIIUH.

CamocrosiTesibHast padora (964.)
1. lloaroroBka K JeKUMOHHBIM 3aHATHAM {C 3JIEMEHTAMH YJIEKTPOHHOI'0 00y4YeHH S
U JMCTAHLIMOHHbIX 00pa3oBaTe/IbHbIX TexHouorui} (154.)[1,3,4]
2. IToaroroBKka K NPaAKTHYECKUM 3aHATHUSMH K IBYM NHCbMEHHBIM KOHTPOJbHBIM
onmpocaMm {C JJIeMEHTAMH JJEKTPOHHOr0 OO0yYeHMs] W JMCTAHIMOHHBIX
oOpa3oBarebHBIX TexHOJorMit} (154.)[1,3,4]
3. BbInoJiHEHMEe M 3alIMTA PACYETHOrO0 3aJaHUs {C 3JeMEHTAMH 3JIEKTPOHHOIO
00y4eHUs U TUCTAHIIMOHHBIX 00pa3oBaTeJbHbIX TexHoJoruii} (304.)[1,3,4]
4. IloaroroBka u caa4va sk3zamena(364.)[1,3,4]

Cemecmp: 5
OO0BeM JUCHHILIMHEBI B cemecTpe 3.¢. /9ac: 3 / 108
dopma IpOMEKYTOUHOM aTTecTaluu: 3a4eT

Buabl 3ansiTHii, NX TPY10€eMKOCTH (4ac.) O0BbeM KOHTAKTHOI padoThI
Jlekun JlaGopatopHbie | IIpakTHuyeckme CamocTosiTe1bHasA 00y4aIoIIerocs ¢ NpenoaaBaTesieM
padoTh 3aHATHS paGora (1ac)
16 0 32 60 57

JleknmuonHble 3anaTusa (164.)

1. Jexkuusa 1 . O0masa Tteopuss MeTOAAa CHJI € Y4e€TOM MPOM3BOJACTBA PadoOT MO
HHKEHEPHO—TEXHUYECKOMY TNPOECKTHPOBAHUI0 O00bEKTOB TIPag0CTPOUTEIbLHOM
neTebHOCTH.[2,4,5] {nekuus-npecc-koHdepenuusi} (24.)[2,4,5] CraTtuuecku
HEONpEAEINMbIE CUCTEMbl U MX CBOICTBA. CTENEHb CTATUYECKOW HEOMPENeIUMOCTH.
OcHoBHas cuctema. TpebOoBaHus, NpPeIbABIIEMbIE K OCHOBHOW CHUCTEME, B CBS3H C
MIPUMEHEHUEM KOMIIBIOTEPOB. KaHOHHWUYeckHe ypaBHEHUs MeToja Ccuil. Pacuer
CTaTHYECKHU HEOMPEICINMBbIX CUCTEM HA JICMCTBUE TEMIIEPATYPHI U IEPEMEILICHUS OTIOP.
[IpoBenenne  pacuy€THOro OOOCHOBAHMS W KOHCTPYMPOBAHHUE  CTPOUTENbHBIX
KOHCTPYKUMH 3JaHUN U COOPYKEHUM ITPOMBIIIEHHOTO U TPAXKIAHCKOTO Ha3HAYCHUS

2. Jlekuus 2 {unexknus-npecc-koHpepenums} (24.)[1,2,3,4] Ilopsanok pacuera pam
MetosnoM cui. Ilocrpoenune smop M, Q, N ¥ uUX NpoBEpKa C y4ETOM IMPOU3BOJICTBA
paboT MO MHKEHEPHO—TEXHUYECKOMY MPOECKTUPOBAHUIO OOBEKTOB I'PaOCTPOUTEIHHON
nesitenbHocTU. O0 yIpOUIEHUN KAHOHUYECKUX YPaBHEHUH NI CUMMETPHUYHBIX CUCTEM
CuMmMmeTrpuyHble U OOpaTHO CHUMMETPUYHBIE Harpy3ku. [IpuMeHeHue TpynmoBBIX

HEU3BECTHBIX. Marpuunas dbopma pacuera pam.[1,2.4 -
URL:https//e/lanbook.com/book/169156




3. Jlekuuss 3. Kpurtepuu aHanm3a pe3yjbTAaTOB HATYPHBIX 0O0CJIeOBAaHUIl H
MOHHMTOPHMHIA [UIS pacyeTa CTATHYECKH HeoINpedeJMMBIX apoK. {JleKIusi-pecc-
koH(pepennusi} (2u.)[2,4] Knaccudukanus u hopmsr apok. Pacuer nByxmapHUPHBIX
apoOK Ha HEMOJBMKHYIO Harpysky. OmpezneneHue pacnopa. Pacuer apku C 3aTsSKKOH,
pacueTHOEe 00OCHOBAaHME U KOHCTPYMPOBAHHE CTPOMUTENIbHBIX KOHCTPYKLUMW, BiusHue
noaatauBocTH 3aTskkU. [loctpoenue smop M, Q, N. Pacuer nmapaboianmdeckux apok.
Pacuer nByXmapHUpHBIX apOK HA IEUCTBUE TEMIIEPATYPBI U CMELIEHU O1op.[2,4]

4. Jleknusa 4 {nexkuus-npecc-koHdepenuus} (24.)[2,4] becmapuupnas apka Beioop
OCHOBHOW CHUCTEMBI C YYETOM HH>KEHEPHO-TEXHUYECKOTO MPOECKTHUPOBAHUS OOBEKTOB.
Omnpenenenre MNOJMOXKEHHUS ynpyroro ueHtpa. dopmyrna sl ONpeaeseHus JMIIHUX
HensBecTHbIX. [loctpoenne smop M, Q, N. IIpoBepka NpaBUIBHOCTH NOCTPOEHUS
sntopel M. Cratuyeckas Heomnpenenumoctb gepmbl. [IpeaBaputenbHoe onpeneneHue
pa3MepoB ceueHuil crTepkHed. OmnpeneneHrue YCWINM OT HENMOABUKHOM HArpy3KHu.
[IpoBepka mNpaBMIBHOCTH pacueTa CTaTHYECKH HEONpeAeauMon (epMbl, pacueTHOE
000CHOBaHHUE U KOHCTPYUPOBAHUE CTPOUTEIBHBIX KOHCTPYKITUH. [2,4]

5. Jlekuusi 5 . YCTOMYMBOCTDh COOPYKEHUIIC y4eTOM MPOM3BOJACTBA PpadoT Mo
HHKCHEPHO—TEXHMYECKOMY MNPOEKTHPOBAHMIO O00BEKTOB IPag0CTPOUTEIbHOM

AeATeJIbHOCTH {nekuusi-npecc-koHdepeH s} (2u.)[2,4,5] Y CTONYHUBOCTH
COOPY)KCHHI C Y4YETOM TMPOU3BOJCTBA pabOT MO WHXXCHEPHO—TEXHUIECKOMY
MPOCKTUPOBAHUID  OOBEKTOB  TPaJOCTPOUTEIBHOW  JEATEIbHOCTH. MeTtonabl

WCCIICIOBAHUSI YCTOMYMBOCTH YIPYrux cucremM. Buasl paBHoBecus. I[loHsTue
KPUTUYECKON Harpy3ku. PaszmuuHble BUIBI MOTEPU YCTOMYMBOCTH JeHOPMHUPYEMBIX
cuc-teM. OCHOBHBIE KPUTEPUH M METOJbl HUCCIEIOBAaHUS YCTOMYMBOCTH YHOPYTHUX
CHUCTEM: AUHAMHYECKWM, CTATUYEC-KUU U DHEPTreTUUYECKUM. Y CTOMYMBOCTH CUCTEM C
OTHOM M HECKOJbKUMHU CTENEeHSIMU CBOOOJBI. YCTOMYMBOCTh MPSAMBIX CHKATBIX
CTEp)KHEUN. Y CTOWYHMBOCTD LIEHTPAIBHO CHKATOI0 MPSIMOI'O CTEPXKHSI C YIIPYTOU 3a/1€JIKON
HAa OJHOM KOHIE W YIPYromoJaTIIMBOW ONOpPOM Ha JpyroM. YacTHbele ciydau
Pa3IMYHOIO 3aKPEIJICHUS] KOHIIOB CXKAThIX CTEpXKHEN. [2,4,5]

6. Jlekuuss 6 {aexkuusi-mpecc-koHdepennusa} (24.)[2,4,5] Huddepennmansuoe
ypaBHEHUE U3rMda CHKATOM30THYTOTO CTEPXKHS W €ro uHTerpan. PemieHue 3amaun
METOJIOM HAYaJbHBIX TMapaMeTPOB C yUE€TOM MPOU3BOJACTBA pPadOT MO WHKEHEPHO—
TEXHUYECKOMY TMPOEKTUPOBAHUIO OOBEKTOB T'PAJTOCTPOUTEITHLHON  JCATEIHHOCTH.
YactHple ciyyam pacuera OaloK MNOpU  Pa3IUMYHbIX 3aKPEIUIEHUAX KOHLOB U
3arpy>K€HHBIX IPOJIOJIBHON CWJION. Y CTOMYHUBOCTH paM U apoK. OCHOBHBIE JOITYLIEHHUS.
Meron mnepemelieHuli. YpaBHEHUE YCTOWYMBOCTU. BbIUMCIIEHHME peakiui CHKaThIX
crepxkHed. Mcnonb3oBanue cummerpuu. OOmue cBeleHHs 00 yCTOMYMBOCTH apoK.
YCTOMYMBOCTh KpPYrOBOM apKH C TMPOU3BOJBHBIMU TI'PAHUYHBIMU YCJIOBUSIMU H
paguanbHOi Harpy3kod. [luddepeHunansHoe ypaBHeHHUE H3rHOa M €ro pelieHHe.
YpaBHEHHUE  YCTOWYMBOCTH. YCTOMYMBOCTb  KPYIOBBIX  JABYXIIAPHUPHBIX H
OecIIapHUPHBIX apOK MpU JEHCTBUM paguaibHOW Harpy3kd. OO0 yCTOWYHMBOCTH
napaboIMYeckKuX apoK IMOCTOSIHHOTO CEYEHHSI C PABHOMEPHO pacIpeaesieHHON
BEPTUKAIIBHON HATPY3KOMU.

7. Junamuka CoopyxkeHHil ¢ y4yeTOM MNPOU3BOACTBAa PadOT MO HMHKEHEPHO—
TeXHUYECKOMY NIPOEKTUPOBAHNIO 00bEKTOB I'PaJ0CTPOUTEIHLHOM 1eATeJIbHOCTH.



{nekuusi-npecc-konpepennusi} (14.)[2,4,5] OcHOBHBIE TIOHATHS  JUHAMHKHU
coopyxeHuil. /IlnHaMudeckrue Harpy3ku U ux ocobeHHoctu. Cuibl MHEpIMU. 3a1auu U
METOJIbl TMHAMHKHN COOPY>KEHUM, TTOHIATHE O CTEEHSIX CBOOOMBI cucTeMbl. CBOOOTHBIE
KOoJeOaHMsI CHCTEMBl C OJHOW CTeneHbio cBoOOABL. JuddepeHnumanpapie ypaBHECHUS
newkenus. [lepuon m dacrota koneOanmii. YueT cui compoTuBieHUs. CBOOOmHBIC
3aryxaroniue konedbanus. luddepennuanbupie ypaBHEHHUS] CUCTEMbI U UX PEIICHUS
BoiHyX/eHHble ~ KoJIeOaHUsST ~ CUCTEMbl C  OJHOW  CTENEHbIO  CBOOOBI.
Huddepenunansupie ypaBHeHus. JlelicTBue BUOpanmoHHOW Harpysku. MccienoBanue
JUHAMUYECKUX KO3(P(PUIMEHTOB OT BUOPALIMOHHON Harpy3ku. SIBieHue pe3oHaHca.
VYuer cui conpoTUBIICHUS. Y CIIOBHBIN pe3oHaHc.[2,4,5]

8. Jlekums 7 {uexknusi-npecc-koH(pepenums} (24.)[2,4,5] CBoboaHbIE KOJeOaHUS
CUCTEMBbI C KOHEYHBIM YMCIIOM CTENEeHEeH CBOOOJBI C YYETOM MPOU3BOJCTBA PabOT IO
WHKCHEPHO—TEXHUYECKOMY  TMPOCKTUPOBAHMIO  OOBEKTOB  TIpaJioOCTPOUTEIHHOMN
nesitenbHOocTH. CrnekTp dYacToT U QopM CBOOOJHBIX KoyieOaHW, WX CBOMCTBA.
Huddepennnanpubie YpaBHEHUS M X YacTHBIC pereHus. BekoBoe ypaBHenue. OpTo-
TOHAJILHOCTh COOCTBEHHBIX (TJIaBHBIX) ¢opM Konebanuil. PaznoxeHue aBUKEHUS
cucteMbl 10 ¢opMaMm CcOOCTBeHHbIX KoseOanuii. [IpuOnrkenHple  CIOCOOBI
ONpeAeNeHUs]  4YacTOT COOCTBEHHBIX  KoyeOaHWil.  DHEpPreTM4eckuii  crmocoo.
Omnpenenenue 4acToT B Oanke C pacmpefeseHHOW Harpys3koil. OmpeneieHHe 4acToT
KoJebanuii 6anounoi Gpepmsi.[2,4,5]

9. Jlekuus 8 {eknus-npecc-koudpepenuus} (14.)[2,4,5] BeinyxaeHHsie KoaeOaHus
CUCTEMBI C KOHEYHBIM YHUCIIOM CTETICHEH CBOOOIbI C yUeTOM HH)KEHEPHO-TEXHUIECKOTO
IIPOCKTUPOBAaHUS O0BCKTOB. KaHOHWYECKHE ypaBHCHHS. BbhIUMCICHUS WHEPIMOHHBIX
cui1 OT JeicTBug BUOpauuoHHBIX cuil P(t)=Psin0Ot. Pacuer cucrembl MeromoM cui.
Boruucnenne k03(p@GUUIHUEHTOB TMpPU HEU3BECTHBIX X MW CBOOOJHBIX YJICHOB.
Ompenenenre NepeMelieH! U BHYTPEHHUX YCWIMA TMPU JEUCTBUM JTU-HAMUYECKON
Harpy3ku. [locTpoenue smop AMHAMUYECKUX MOMEHTOB 0€3 yueTra COOCTBEHHOIO Beca.
Konebanne cuctempl ¢ OECKOHEYHO OOJBIIMM YHUCIOM CTeneHed cBoOojabl. Pacuer
CTaTUYECKH HEOMPENENMMBIX paM Ha BU-OpAIIMOHHYIO HArpy3Ky, pacdeTHOE
000CHOBaHUE U KOHCTPYUPOBAHUE CTPOUTEIBHBIX KOHCTPYKIHUM. [2,4,5]

IIpakTuyeckue 3ansitus (324.)
1. 3ansaTue 1 {IIOIIC (mo3unusi, 000cHOBaHMe, MpUMep, caeAcTBHE) - popmy.ia}
(24.)[3,4] Pacuer Hepa3pe3HOW Oaliku, pacdyeTHOE OOOCHOBaHUE M KOHCTPYUPOBAHHUE
CTPOMTENIBHBIX KOHCTPYKUMU. lcrmosib30BaHME ypaBHEHHsS TpPeX MOMEHTOB. Pacuer
HEpa3pe3Hol Oalku METoJOM (POKYCOB C€ yYETOM HMHKEHEPHO-TEXHHUYECKOTO
IPOEKTUPOBAHUS OOBEKTOB . [3,4]
2. 3ausarue 2 {IIOIIC (mo3umusi, 000CHOBaHUE, IPUMeEP, cjieacTBue) - ¢popmyJia}
(24.)[3,4] PacueT Hepa3pesHoit Oanku. Mcrons3oBaHue ypaBHEHUS TPEX MOMEHTOB.
Pacuer Hepaszpe3Hoil OGanku METOJIOM (POKYCOB C YUETOM HHXKEHEPHO-TEXHUYECKOTO
IPOEKTUPOBAHUS OOHEKTOB.
3. 3ansaTue 3. {IIOIIC (nmo3unmsi, 000CHOBaHUE, IPUMeEP, cJieacTBHE) - (popmyJia}
(24.)[3,4] Pacuer craTnyecku HEOMPEAESTUMBIX apOK, pacueTHOE OOOCHOBAHHE U



KOHCTPYUPOBAaHUE CTPOUTENBbHBIX KOHCTpyKuui. Ilpumep pacuera ¢ ydeTom
OPOU3BOJACTBA PA0OT MO HWHKEHEPHO—TEXHUYECKOMY IPOCKTHUPOBAHUIO OOBEKTOB
IPalOCTPOUTENBHON EATEIbHOCTH.

[Ipumep pacuera napadbonuueckoit apku. Mcnonas3oBanue nporpamMmmsl "Apka"

[Tpumep pacueTa cTaTHUECKOM HEOTIPEACTUMON (HhePMBI.

4. 3ansarue 4. {IIOIIC (mo3uums, 000CHOBaHHMe, IPUMep, CIeAcCTBUE) - dopmyaa}
(24.)[2,4] Pacuer pam wmeromom mnepemenieHus. IIpumep pacuera ¢ yderom
IPOU3BOJACTBA PAOOT MO HWHXKEHEPHO—TEXHUYECKOMY MPOECKTUPOBAHUIO OOBEKTOB
IrpagOCTPOUTEIBLHON IESATEIBHOCTH .

5. 3ansarue 5 {IIOIIC (mo3unusi, 000CHOBaHUE, MpUMepP, cjeacreue) - ¢popmyJia}
(24.)[1,2,3,4] Pacyer pam MeETOJOM CHJ M TEpeMelieHWid B MaTpudHou (dopme.
[Ipumepsl pacuera ¢ y4eTOM HHKEHEPHO-TEXHUYECKOTO MPOEKTUPOBAHUS OOBEKTOB .

6. 3ansaTue 6 {IIOIIC (mo3uumsi, 000cHOBaHUe, MpUMep, caeAcTBHE) - (popmysa}
(24.)[2,4] Kpurepuu ananusza pe3yJbTaTOB HATYPHBIX OOCJIEIOBAHMI U MOHUTOPUHTA
JUISl pacyeTa paM cMeIIaHHbIM MeTogoM. [Ipumepsl pacuera.

7. 3ansatue 7 {IIOIIC (mo3uumsi, 000cHOBaHUe, MpUMep, cjaeAcTBHE) - popmysia}
(24.)[4] TIpumep pacuera TPOCTPAHCTBEHHON (PEPMBI C y4eTOM MPOU3BOJCTBA PadOT
0 WHXEHEPHO—TEXHHUYECKOMY IPOEKTUPOBAHUIO OOBEKTOB I'PaJOCTPOUTEIHLHON
NEeSATENbHOCTH

8. 3ansarue 8 {IIOIIC (mo3uuusi, 000CHOBaHUE, IPUMeEpP, cjieacTBUEe) - Gopmy.ia}
(24.)[4,5] Pacuer Ha yCTOWYMBOCTBH CTEPKHEBBIX CHCTEM C PA3JIMYHBIMU YCIOBHIMU
3aKPEIUICHHs] CKAThIX SJEMEHTOB C YYETOM MPOU3BOACTBA PAbOT MO HHKEHEPHO—
TEXHUYECKOMY MPOEKTUPOBAHUIO OOBEKTOB IPaJiOCTPOUTEIBLHOMN €SI TEIbHOCTH.

9. 3ausatue 9 {IIOIIC (mo3uuusi, 000CHOBaHUE, IPUMeEP, cjieacTBUe) - GopmyJia}
(24.)[2,4,5] Vcnonp3oBaHMEe METOJIa HAYaJIbHBIX MAapaMETPOB IS pacuera OaJloK Mpu
PA3JIMYHBIX 3aKPEIUVIEHUSAX KOHIIOB M 3arpy>KEHHBIX MPOAOJBHOM CHIOW C YYETOM
WHKEHEPHO-TEXHUYECKOTO MPOEKTUPOBaHUSI 00BEKTOB. Pacuer pam Ha yCTOWYMBOCTH
MeToaoM nepemenienui. [Ipumep pacuera.

10. 3ansaTue 10 {IIOIIC (mo3uuus, 000CHOBaHUE, IPUMeEp, cJiecTBHE) - (hopmyJia}
(24.)[2,4,5] PacueT Ha yCTOMYMBOCTH KPYTOBBIX OCCHIAPHUPHBIX, 2-X MIAPHUPHBIX, 3-X
HIAPHUPHBIX apOK M KPYTJIBIX KOJIEI MOJl JEHCTBHEM PaBHOMEPHO PpAacCHpeIesICHHOU
panuaibHON Harpy3KH C YYETOM HHKEHEPHO-TEXHHUECKOTO MPOCKTUPOBAHMS O0OBEKTOB
. Pacuer Ha yCcTOMYMBOCTH MapabOIUUYECKUX aPOK MTOCTOSIHHOIO CEYEHHS C PABHOMEPHO
pacnpeaeieHHOW Harpy3KOu.

11. 3anusaTue 11 {IIOIIC (mo3uuus, 000CHOBaHUe, MpUMep, cJieaAcTBUE) - popmyJia}
(24.)[2,4,5] Omnpenenenne KpyroBbIX 4YacTOT, IMEpUOAAa COOCTBEHHBIX KOJeOaHUIA,
TEXHUYECKOM 4YacToThl g OaloK, paM C YYETOM HHXKEHEPHO-TEXHUYECKOTO
POEKTUPOBAHUS OOBHEKTOB .

12. 3anstue 12 {IIOIIC (mo3unusi, 000CHOBaHUE, MPpUMeP, CJIeACTBUE) - (hopmyJia}
(24.)[2,4,5] TIpumep pacyeTa CTEpPKHEBOM CHUCTEMbl Ha JCHCTBHE yAapa C y4ETOM
MH)XKEHEPHO-TEXHUYECKOTO MPOEKTUPOBAHUS OOBEKTOB.

JlnHaMUUYEeCKUN pacyeT CTEP>)KHEBBIX CUCTEM C OJHOW CTENEHbIO CBOOOIBI.

13. 3ansaTue 13 {IIOIIC (no3uuus, 000CHOBaHUE, IPUMep, cJieacTBHE) - (hopmyJia}
(24.)[2,4,5] [Tpumep. Kpurepun ananmza pe3ynbTaToOB HATYPHBIX OOCIETOBAHHN H



MOHUTOPUHTA I OMNpEAENIeHHus 4YacTOT COOCTBEHHBIX KOJIEOAHUW CHCTEMBI C
HECKOJIBKUMH CTETICHSIMU CBOOOJIBI C MCIIOJIb30BAHUEM BEKOBOTO YPABHEHHSI.

14. 3anstue 14 {IIOIIC (mo3unusi, 000CHOBaHUE, MPpUMep, cJIeAcTBUE) - (hopmyJia}
(24.)[2,4,5] Ilpumep ompeacneHUsT 4YacTOThl COOCTBEHHBIX KojcOaHUN Oanaku, C
pacnpeieieHHOM Maccod, MCIONIb3ysS TOYHOE M MPHUOIIKEHHOE ypaBHEHHUE YIPYroi
JUHAA C  Yy4E€TOM  TMPOU3BOJACTBA  pabOT MO  HMHXKEHEPHO—TEXHUUYECKOMY
MPOEKTUPOBAHUIO OOBEKTOB IPaOCTPOUTEIHLHOMN JEATETLHOCTH .

15. 3ausarue 15 {IIOIIC (nmo3uuus, 000CHOBaHUe, MpUMep, cJieaAcTBUE) - popmyJia}
(24.)[2,4,5] Omnpenenenue YactoT B Oallke C pacnpeiesieHHOM  Harpys3Kou
(OHepreTuyeckuii croco6). OmpenesneHre 4acToT KosiebaHuit B OamouyHoil depme ¢
y4eTOM TPOU3BOJICTBA pabOT MO MHKEHEPHO—-TEXHUYECKOMY MPOCKTUPOBAHUIO
00BEKTOB IPaIOCTPOUTEIBHON IEATETLHOCTH .

16. 3ansaTue 16 {IIOIIC (mo3uuus, 000CHOBaHUe, IPUMeEp, cJieCTBHE) - (hopmyJia}
(24.)[2.4,5] Ilpumep - AMHAMHUYECKUN pacCyET CTEP>KHEBOW CHUCTEMbl Ha JIEMCTBUE
BUOPAITMOHHON HAarpy3KH METOJOM MEPEMEIICHU C YYEeTOM IPOU3BOJACTBA PabOT IO
WHXEHEPHO—TEXHUYECKOMY  MPOEKTUPOBAHUIO  OOBEKTOB  TI'PaJOCTPOUTEIILHOM
JEATEIbHOCTH .

[Ipumeuanne: Ha Bcex MpakTHUECKUX 3aHATUSX CTYJCHTaM MOAPOOHO OOBSICHSETCA
BBITIOJTHEHUE KaXJIOr0 pacueTHOro 3aJaHus, COCTAaBIAETCS MOAPOOHBIM MIIaH
BBITIOJTHEHUS 3aJ]aHuUs, PACCMATPUBAIOTCS TOAPOOHBIE TPUMEPHI.

CamocrosiTesibHast padora (604.)
1. lloaroroBka K JeKUMOHHBIM 3AHATHAM {C 3JIEMEHTAMH YJIEKTPOHHOI'0 00y4YeHH S
U JAMCTAHIMOHHBIX oOpa3oBareabHbIX TexHoJormit} (314.)[1,2,3,4] Pacuer
HEpa3pe3HbIX 0AJOK C YYETOM HHKCHEPHO-TEXHUUYECKOTO MPOCKTUPOBAHUSI OOBEKTOB.
OO6mue cBefeHus 0 Hepa3pe3HbIX Oankax. BeIOOp OCHOBHOM CUCTEMBI. Y paBHEHUS TPEX
MOMEHTOB KaK 4YacTHbIA clly4ail KaHOHMYECKMX YypaBHeHuiu. IlocTtpoeHue »smrop
U3TrUOAIONMX MOMEHTOB U MONIEPEUHBIX CHJI.
Pacuer Hepaspe3Hbix 0ajgok MeToAoM (DOKYCOB C YyUE€TOM HHXKEHEPHO-TEXHUYECKOTO
POEKTUPOBaHUs 00BEKTOB. DOKyCHBIE TOUKH U (HOKYyCHBIE OTHOIIeHUS. [Ipumenenune
MOMEHTHBIX (DOKYCHBIX OTHOIIIEHUN K TIOCTPOCHUIO DITIOP.
Meron nepemenienuil. Kanonunueckue ypaBHeHus.. [loctpoenme smiop M, Q, N.
[IpoBepka MpaBUIBHOCTH pacyeTa paMHBIX CUCTEM METOAOM mnepemMenieHnii. Kpurepun
aHaju3a Pe3yJbTaTOB HATYPHBIX OOCIEIOBAaHUI W MOHUTOPUHIA JJISl WCIOJIb30BaHUS
cummMmeTpud. ['pynmnoBsie HensBecTHbIE. [loHATHE O pacdeTe Ccil0KHBIX pamM. MaTtpruyHas
dopma pacuyera pam MeroaoM nepemenieHuil. ComocTaBilieHHE METOAOB CHI U
nepeMmenieHuii. OCHOBHasi CHUCTEMa, HEU3BECTHBIE M KAHOHUYECKUE YpPABHECHUS
cMmenianHoro metoaa. [1,2,4,5]
2. IloaroroBka K MNPAKTHYECKHM 3aHATHAM HW K [BYM HHCbMEH-HBIM
KOHTPOJBHBIM  ONpocaM {C 2JJIeMEHTAMHM JJICKTPOHHOI0 OOy4YeHMS U
AMCTAHIIMOHHBIX O0pa3oBaTejbHbIX TexHoJoruii} (84.)[1,2,3] IloaroroBka k
MPAKTUYECKUM 3aHATHSIM U K JIBYM NMCbMEHHBIM KOHTPOJIBHBIM OIPOCaM
3. BbinoJiHeHHe U 3a1IMTA PACYETHOIO 321aHUS {C 3JIEMEHTAMHM 3JIEKTPOHHOIO
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00y4YeHHUs U JUCTAHLUMOHHBIX 00pa3oBaTeJbHbIX TexHogaoruid} (124.)[1,2,4] Pacuer
IJIOCKON paMbl METOJIOM CHUI (MCITOJIb30BaHUE KOMITbIOTOPOB).PacueT mapabonndeckoi
JNBYXIIAPHUPHOM apku (Ucmojb3oBaHue mnporpammbel "Apka" ).Pacuer pambl Ha
YCTOMYMBOCTH METOZOM IepeMelleHuM. Pacyer IUIOCKOM CTEP)KHEBOM CHUCTEMBI Ha
COOCTBEHHBIC U BBIHYXJIEHHbIE KonieOanus [1,2,4,,5]

4. IloaroroBka u caavya 3auvera(94.)[1,2,3,4,5,6]

5. IlepeyeHb Y4eOHO-METOAUYECKOTO OOeCIEeYeHUS CAMOCTOSITEJIbHON PadoThI
o0y4yaromuxcs Mo TMCUMILIHHE

Jlia kaxxaoro oOywaromierocsi o0ecnedyeH HWHIUBUAYalIbHBbIH HEOTrpaHUYEHHBIN
JOCTyH K  DJEKTPOHHO-OMONMOTeuHbIM  cucteMaM: Jlanb, YHuBepcuTeTckas
OubnuoTeka OH-TAWH, dJeKTpoHHOW Oubnmoreke AnTI'TY ®w K 2JIeKTpOHHOMN
nH(OPMAITMOHHO-00pa30BaTeILHOM Cpeie:

1. Kampko U. K., Kommoropos 0. M. Pacuer cratudeckn HEONpeneIn-MbIX
CUCTEM B OOBIYHOM M MaTpuyHOl (opme c ucnosibzoBanueM cucrembl MathCAD:
VYyebHoe mocoOue Mo CTPOUTENHHON MEXaHUKE B TPAHCIOPTHOH CTPOMTENbCTBE IS
CTYJICHTOB CTPOUTEIBHBIX CIIEHUATLHOCTEN BCceX popM 00yueHust. /ANT. roc. TEXH. YH-T
uM. U. W. TlonzynoBa. — bapnayn: U3n-so Antl'TY, 2019. — 198c. . — ISBN 978-5-
7568-0409-9. — URL:
http://elib.altstu.ru/eum/download/sadia/Kalko RSNSMathCAD up.pdf. —  Pexum
nocryna: DiekTpoHHas oubnuoteunas cucrema Antl TV, nmo naposro.

6. [lepeyeHb y4eOHOM JTUTEPATYPbI
6.1. OcHOBHas nuTEpaTypa

2. Kanpko, M.K. PacueT cTep>KHEBBIX CHUCTEM [IDieKTpoHHBIH pecypc]: Y. 2:
Cratvyeckd HEOMpeAeUMble CUCTEMBbL. J[MHAMUKA W YCTOMYMBOCTH COOPY>KEHUM:
yuebHoe mocobue [ansa cryaeHtoB Aatl TV, oOyuwaroniyecss mo HampaBiICHHSIM U
cenuanbHOCTIM  yKkpynHeHHOM rTpynnbel  08.00.00 "TexHuka ©  TEXHOJOTHS
crpoutenbcTBa"] / N.K. Kanbko; Aatl'TY. roc. texH. yu-t um. U.U. Tlon3yHona. -
bapnayn: U3g-Bo Antl'TY, 2014.-95 c.

[Ipsimas cceuika: http://elib.altstu.ru/eum/download/sadia/Kalko-rasst2.pdf

3. Kanbko, M.K. Pacuer crepxkHEBbIX cucTeM [DnekTpoHHbI pecypc]: Y. 1:
Cratuyecku orpejeMble CUCTEeMbl. PacueTr Hepas3pe3HbIX Oanok: yuyeOHoe mocobue
[t crygentoB Antl'TY, oOywaromuxcsi MO HampaB-JICHHSM M CIEIHAIbHOCTIM
ykpynHeHHoi rpymnmnbl 08.00.00 "Texnuka wu TexHosorus crpoutenscrsa] / NU.K.
Kanbko; AnT. roc. TexH. yH-T uM. M.W. ITon3yHoBa. - bapnayn: U3n-so Antl'TY, 2014.-
80 c.

[Tpsimast cepuika: http://elib.altstu.ru/eum/download/sadia/Kalko-rasst1.pdf

4. HamommwkoB, H. H. Crpourenvnas wmexanmka : yueOnuk / H. H.
[[TanomnukoB, P. E. Kpucranuuckuii, A. B. JlapkoB. — 14-e u3z., crep. — CaHKT-
[lerepoypr : Jlawp, 2021. — 692 c. — ISBN 978-5-8114-0576-3. — Tekcr
ANEeKTpOHHBIN // JIaHb : 3neKTpoHHO-0MOMoTeyHas cuctema. — URL:
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https://e.lanbook.com/book/169156

6.2. JlonionHuTenbHas IUTEpPATypa

5. BacunbkoB, I'. B. CrpourtenbHass MexaHuka. J[MHaMHMKa ¥ YCTOMYMBOCTb
coopyxeHuii : yuebHoe nocodue / I'. B. Bacuibkos, 3. B. byiiko. — Cankr-IletepOypr
: Jlanb, 2021. — 256 ¢. — ISBN 978-5-8114-1334-8. — Tekcr : anektpoHHbI // Jlans :
31eKTpoHHO-O0nbmmoTeunas cuctema. — URL: https://e.lanbook.com/book/168495

7. IlepeyeHb pecypcoB HMH(POPMALUOHHO-TEJEKOMMYHHUKAIIMOHHOM  CETH
«HTEepHET», HEOOXOAMMBIX /1JI1 OCBOCHUS TUCHMUILIMHBI

6. «CrpoutenbHass MexaHuka» (cmeukypc). CemenoB A.A., Crapuea JI.B.,
Manspenko A.A., [lopsiBaeB U.A.Ilpumenenne [1IK SCAD Office ansa pemenust 3aaau
JUHAMUKH U YCTOMUHMBOCTU CTEPIKHEBBIX CUCTEM. YUueOHOe mocooue.

M.: UznarensctBo CKAJL CODT, M3natensctBo Jom ACB, 2016. - 255 ctp.
http://aodw.ru/literatura/stroitelnaia-mekhanika-spetckurs

8. ®oHA OIEHOYHBIX MAaTepHAJIOB /Ui TMPOBeJeHHUS] TEKYyIlero KOHTPOJS
YCIIeBA€MOCTH M MPOMEKYTOYHOM aTTecTAlnu

CopepxaHne  NPOMEXKYTOUHOW  aTTECTAllUM  pPAacCKpbIBaeTcd B KOMILIEKTE
KOHTPOJUPYIOIIUX MaTepuajgoB, MNPEAHA3HAYEHHBIX JIsi MPOBEPKH COOTBETCTBUS
YPOBHSI MOATOTOBKM MO jucuuiuinHe TpedoBaHusM PI'OC, kotopble XpaHATCA Ha
kadenape-pazpadboruuke PI1J] B meuarnom Buae u 8 SUOC.

®onx  ouneHouyHbix MartepuasioB (OOM) mno gucUMIUIMHE TPEACTaBIEH B
IIPUJIOKEHUH A.

9. Ilepeyenb MHGPOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJb3yeMbIX IIPH OCYLIECTBJIEHUHN
o0pa3oBaTeJIbHOIO  mpouecca N0 JAUCHMIUVIAHE, BKJIKYasg  IepevYeHb
NMPOrpaMMHOIO0 ofdecrnevyeHusi U MH(POPMAIHMOHHBIX CIIPABOYHBIX CHCTEM

JUIs yCHEemHOro OCBOEHHS TUCHMIUIMHBI HUCHOJB3YIOTCS PECYpPChl AJIEKTPOHHONH HH(DOPMAIIMOHHO-
oOpa3oBaTenbHON Cpebl, 00pa30BaTeNbHBIE WHTEPHET-NMOPTAJbI, IT00ANbHAS KOMIIBIOTEPHAs CETh
HNureprner. B mponecce u3ydeHUs AUCLHUIUIMHBI IPOMCXOAUT HHTEPAKTUBHOE B3aUMOJCICTBUE
oOyuJarolerocs ¢ MpernoiaBareieM yepes JINYHbIA KaOMHET CTy/IeHTa.

Nenin Hcnoab3yemoe mporpaMMHoe odecnedeHue
1 LibreOffice
2 Windows
3 Antusupyc Kaspersky
Nern Hcnonb3yembie npodeccuoHAIbHBIE 0a3bI JaHHBIX U HH(OPMaIIHOHHBbIE
CIIPABOYHbIE CHCTEMBbI
1 becrinarnas snextpoHHas Oubnuorexka oninailH "EnuHoe OKHO K 0Opa3oBaTelbHBIM
pecypcam" Ui CTYACHTOB U IpenojiaBaTesieil; KaTalor CChUIOK Ha 00pa3oBaTesbHbIe
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Nenn Hcnonb3yembie npoeccuoHaJbHbIE 0a3bl JaHHBIX U HH(POPMAILIHOHHBIE
CIIPABOYHbIE CHCTEMBbI

uHTepHeT-pecypcsl (http://Window.edu.ru)

2 HammonanweHas snexkrponHass 6uOmmoreka (HOB) — cBOOOMHBIN gOCTyn yuTaTene K
¢donmam poccuiickux OubmroTeK. CONEp>KUT KOJUIEKIHMH OUM(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYTA, TaK U OTPAHWYCHHBIX aBTOPCKUM TPABOM), a TaK)KE KaTajor
u3JIaHui, Xpaasnmxces B oubnuorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepPUATbHO-TEXHUYECKOI 0a3bl, HEOOXOaUMOM IR
OCYIIeCTBJIEHHsI 00Pa30BaTEJIbHOI0 MPOLECcca MO JMCHUIJIMHE

HaumeHoBaHMe CeNUAIbHBIX MOMENIeHU M MOMeeHUH ISl CAMOCTOSITEJIbHOM padoThl

y4eOHbIC ayTUTOPUU JJIsl TPOBEJCHHs YICOHBIX 3aHATUN

IIOMCIICHUA NJIA CaMOCTOSATEILHOMN pa6OTI)I

MartepuaibHO-TEXHHYECKOe OO0eCredeHne W OpraHu3aius 00pa30BaTEIBHOTO
npoiiecca Mo AUCUUIUIMHE [Ji1 UHBAJIUIOB U JIUIl C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU
3JI0POBBS OCYIIECTBISICTCS B cOOTBETCTBUU C «llonoxeHnem o0 00ydeHUM MHBAJIU]IOB
U JIUI] C OTPAHUYECHHBIMH BO3MOXKHOCTSMHU 37I0POBBS».
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