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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 HaTypPHBIX
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

JIMCIUIIITNHEI (HpaKTHKI/I), Marematuka, TeopeTndeckas Mmexanuka, Ouzmka
MPEAIIECTBYIOIINE U3y4YECHUIO

JUACIUILUIAHBI, pe3yJIbTaThI

OCBOCHHA KOTOPHBIX H€O6XO,Z[I/IMBI

TS OCBOCHUS JTAaHHOM

JTACIUILINHEL.

JIMCIUTIINHBI (HpaKTI/IKI/I), st | KenezobeToHHbIe " KaMEHHBIC KOHCTPYKLIHH,
KOTOPBIX ~Pe3yJIbTaThl OCBOCHHUS KoHcTpykuuu U3 JiepeBa W IjiacTMacc, MeTaHHquSKHe
moi wenmanns Gyt | KL Metou et v
HEOOXO UM, Kak BXOAHBIC | O chopanus u (byHIaMEHTHI, CelicmocTolikoe
SHaHWA, YMCHUA U BJIAICHUA TUIA | crpourenbctBo, CHeLKype 10 IPOEKTHPOBAHHIO
UX U3yYCHUS. OCHOBaHUI u (GyHIaMEHTOB, Crieukypc o

IPOEKTUPOBAHUIO CTPOUTEIBHBIX KOHCTPYKIIHMA

3. O0beM IUCHUILIMHBI

B 3a4Y€THBIX C¢IMHHOAX ¢ YKazaHUEM KOJIHYECTBaA

aKaJeMHYeCKHX YaCOB, BbIJCJEHHbIX HA KOHTAKTHYI0 padoTy 00y4amouerocs ¢
npenojaasaresyemM (Mo BUIAM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbHYI0 padoTy

o0y4yarierocst

OOuwmit 00bEM TUCHUIUIAHBI B 3.€. /9ac: 7 /252

Buab! 3aHsITHIA, KX TPYA0EMKOCTD (Yac.) O0beM KOHTAKTHOM
®opma padoThI
obyuenus Jlexuu JladoparTopusbie | IlpakTuyeckue CamocrosiTesbHAS 0GYHAIOIIErocs ¢
padoThI 3aHATHSA padora npenoaBaTesem

2




(uac)

OoYHas 32 0 64 156 114

4. CoaepkaHue IMCHUILVIMHBI, CTPYKTYPUPOBAaHHOEe IO TeMaM (pa3gejam) ¢
YKa3aHHeM OTBeJAE€HHOr0 HA HUX KOJHYeCTBA aKaJeMHYeCKMX 4acOB M BH/I0B
Y4eOHBbIX 3aHATHH

dopma 0byuyeHus: ouHan

Cemecmp: 4

OO0beM IUCHIUILTUHBI B CEMECTpE 3.€. /4ac: 4 / 144
dopma NMPOMEKYTOUHOU aTTeCTalMu: JK3aMeH

Buael 3aHsaTHI, NX TPYJ10€eMKOCTB (4ac.) O0beM KOHTAKTHOM padoThI
Jlekun JlaGopatopHubie | IIpakTHuyeckue CamocrosiTe1bHasA 00y4aIoIIerocs ¢ MpenoaaBaTeieM
PaGoThI 3aHsTHS pabora (uac)
16 0 32 96 57

Jlekunonnple 3aHsaTus (164.)
1. CtaTu4ecku onpeaejnMblie CTEPKHEBbIE CUCTEMBI

BBenenune, KHHEMATHYECCKMH AaHAJIM3 COOPYXKEHHMH € Y4YeTOM MHIKEHEPHO-
TeXHUYECKOr0 MPOEeKTHPOBAHMS 00beKTOB {Jieknusi-npecc-koHGpepenums} (14.)[8]
CrpouTenpHas MEXaHUKa, €€ METOJbl U 33Ja4d C YYETOM HHKEHEPHO-TEXHHUYECKOTO
POEKTUPOBaHUS 00BEKTOB. KpaTkuil MCTOpUYECKHI OYEepK Pa3BUTHsI CTPOUTEIHLHOMN
MEXaHUKH U €€ COBPEMEHHOE 3HaueHWe. Poiib B pa3BUTHM CTPOUTEIIBHONM MEXAHUKHU
POCCHICKHX YYECHBIX U WHXKEHEPOB. Y CIEXHW CTPOUTEITHLHON MEXaHUKU, 00YCIOBICHHBIC
MPUMEHEHUEM BBIUYMCIUTENbHBIX CpeAcTB. [IpoBenenune pacd€éTHOro 0OOCHOBaHUS U
KOHCTPYUPOBAaHHWE  CTPOUTENBHBIX  KOHCTPYKUMH  3JaHHA M COOPYXEHHU
MIPOMBIIIJIEHHOTO U FPaXJaHCKOI0 HA3HAYECHHS.
2. Jleknus 1 {nekuusi-npecc-konpepenuus} (14.)[5,8] [Tonstue o meTogax pacuera
COOPYKEHUHM M PACUETHOW CXEME COOpyKeHUus. Harpys3ku, OCHOBHBIE JJIEMEHTHI
COOpPYKEHUU U MX pacueTHbie cxeMbl. CIOCOOBI MPUKPEIUICHUS] COOPYKEHUN K 3eMIIE.
Cratnyeckuil 1 KMHEMAaTHYECKUI aHaW3bl Pa3IMYHbIX TUINOB omop. Kmaccudukamms
COOPY)KEHHUI M WX pacyeTHbIE CXEMbI, pacueTHOe OOOCHOBAaHHWE M KOHCTPYUPOBAHUE
CTPOUTEIBHBIX KOHCTPYKIMH. BiusHHe BBIYUCIUTENBHON TEXHUKH HAa BBIOOP
pacuetHblx cxem. llenp kuHemarmueckoro ananmuza. CTemneHb CBOOOIBI TUIOCKOU
KMHEMATUYECKON [IeMu, COCTABIEHHOM U3 JUCKOB. CHCTEMBI T'€OMETPUYECKU
HEU3MEHSIEMbIC, W3MEHSEMbIE M MTHOBEHHO u3MeHsembie. CrocoObl 00pa3oBaHUs
IJIOCKUX TE€OMETPUYECKH HEHU3MEHSEMBIX cucTeM. Kpurepunm ananusa pesyJibTaTOB
HATYPHBIX 00CIIEIOBAaHUN M MOHUTOPHWHTA JJISI COCTABJICHHS CHCTEMBI, COCTOSIICH W3
JBYX U TPEX JIUCKOB
3. Jlekuusi 2. OCHOBHBbIC METOJAbI PacyeTa IJIOCKUX CTATHYECKH OIpeaeUMBbIX
CHUCTEM IPH MOJABUKHOI HATPy3Ke C y4eTOM NMPOU3BOJACTBA PAdOT MO MHKEHEPHO—
TeXHUYECKOMY MPOEKTHPOBAHUIO 00bEKTOB I'Pa0CTPOUTEILHOM AeATeJIbHOCTH




{nekuus-npecc-koHPpepennusa} (24.)[5,8] Buabl NOABMKHBIX  HArpy3ok W
0COOEHHOCTH BO3JICUCTBUI MX Ha CTEp)kKHE-Bble cucTeMbl. O dopMe JTUHUN BIHSHUS.
CraTtuyeckuii METOJ] TIOCTPOCHUS JMHUIN BIUSHUSA Ha npumepe Oanku. OmpenencHue
YCUJIUU MO JUHUSAM BIIUSIHUSL OT JEHUCTBUSI COCPEIOTOUYCHHBIX CHJI U PACHpeIesICHHOU
Harpy3ku. HeBpIrogHoe 3arpy’k€HHe TPeyroJbHOM M MOJUTOHAIBHOM JIMHUM BIUSHUS
CHUCTEMOW CBA3aHHBIX MOJBHKHBIX COCPENOTOYEHHBIX I'PY30B C YUYETOM NPOU3BOICTBA
padboT MO MHKEHEPHO—TEXHUYECKOMY MPOECKTUPOBAHUIO OOBEKTOB I'PaJOCTPOUTEIBHOM
NEATEIbHOCTH.

4. Jlekuus 3 {uexknusi-npecc-koHpepenums} (24.)[5,8] TpexmapHble CHCTEMBI.
OCHOBHBIE CBEACHUS O TPEXIIAPHUPHBIX CHUCTEMaX. AHAIUTHYECKUNA PACYET apKu:
ONpPENEIICHUE OINOPHBIX pEeaKUui, BHYTPEHHHX YCWUJIMH C YYETOM HHKEHEPHO-
TEXHUYECKOT0 MPOEKTUPOBaHUs 00BEKTOB. [locTpoeHue 31iop M3rudaromx MOMEHTOB,
NOMepeyHbIX W TpojosibHbiX cui. ComocraBinenue apku ¢ Oankoi. [lomsitue o
paLMOHATIBHOU OCH apKU. JINHUY BIMSHKS ONOPHBIX PEAKIIUMN U BHYTPEHHUX YCUIIMMI

5. Jleknus 4. Pacuer npocTeiilinxX CTepPKHEBbIX CHCTEM C y4e€TOM IMPOU3BOACTBA
pador 1no HHKEHEPHO—TEeXHUYECKOMY NPOEKTUPOBAHMIO 00beKTOB
rpajoCTPONTENLHON JeTeJIbHOCTU. {Jekuusi-npecc-kondepennusa} (24.)[5,8]
Pacyer MHOTONpONETHBIX CTATHUECKU OIpPENEINMBIX OallOK, pacueTHOe 0OOCHOBAaHUE U
KOHCTpyHpOBaHuE Oanok. MHOromnposieTHble 0ajku U uX oOpa3oBaHue. PanmonanbHoe
pacnoyioKeHUe MIApHUPOB B Mpo-ietax Oanku. OnpeneseHue ONMOPHBIX PEAKUUN U
BHyTpeHHUX ycunui. [loctpoenue smrop M u Q. [locTpoeHue nuHui BIUSHUSL.

6. Jlekuus S. Kpurepum aHaam3a pe3yJbTaTOB HATYpPHBIX O00C/JeI0BAHUH U
MOHUTOpPHMHIa sl pacuyera ¢epM. {Iekuus-npecc-koHpepenuus} (24.)[5,8]
[Tonsatue o ¢epmax. OcobenHoctu padotrel (epm. PacuetHas cxema depwm.
Knaccudukanus depm mo odepTraHuio MOSICOB, CUCTEME PELIETKU M PACHOJIOKEHHUIO
ornop. CriocoObsl 00pa30BaHUsI U YCIOBUS T€OMETPUYECKON HEU3MEHSEMOCTH TUIOCKUX
dbepm. CraTuyeckuii METOJ] OTPEICTICHUS] YCHIINIA B CTEP>KHAX (DEPMBI OT HETIOIBUXKHOM
HArpy3ku crnoco0aMd MOMEHTHOW TOYKH, MPOEKIMH U BbIpe3aHus Y3JI0B. YacTHbIe
CJIy4ad paBHOBECHUS Y3JIOB.

7. Jleknus 6 {nexkuusi-npecc-kondepennus} (24.)[5,8] Pacuer hepm Ha BHE y3710BYIO
Harpy3Ky € y4e€TOM HHXEHEPHO-TEXHHUYECKOrO0 MPOEKTUPOBaHUs OOBEKTOB . Pacuer
coctaBHbIX (epMm. [lonsitue o mmpenrensHBIX ¢Gepmax. [locTpoeHue TUHUN BIMSHUS
YCUJIUHU B CTEPXKHAX OAIOYHBIX )epM CTAaTHUECKUM criocoOoM. PacdeT TpeXiapHUpHBIX
apouyHbIX (epM Ha HENOJBWKHYIO Harpy3kKy. Pa3sHOBHMAHOCTH apoyHbIX (depMm.
ConocraBienre OamOYHBIX U apoyHbIX (PepM. OCOOEHHOCTH pacuera TMOKUX HUTEH.
[IoHsATHE O BUCAYMX BAHTOBBIX CUCTEMAX U UX PACUETE.

8. Jleknust 7. OcHOBHBbIE TeOpeMbI YIIPYIrUX CUCTEM U O0IIHE METO/IbI ONpeaeSIeHHsI
nepeMeliecHHd B CTEPKHEBbIX CHCTEMAaX C Y4YeTOM IPOM3BOACTBA pPadoT Mo
HHKCHEPHO—TEXHUYECKOMY TNPOCKTHPOBAHUI0 O00BEKTOB TIPag0CTPOUTEIbLHOM
AeSATEeJIbHOCTH . {neknus-npecc-koHdepenums} (24.)[5,8] Jluneiino-
nedopmupyemble cucteMbl. O0o0OmeHHbld 3akoH ['yka. OOOOIIEHHBIC CHIIBI H
0000mennpie TiepeMenieHus. Pabota BHEMIHMX W BHYTpeHHHMX cwil. [loTeHIumanbpHas
SHeprusa. BpIpakeHHe MNOTCHUMAIBbHON HHEPruyd OT JIEWCTBHUS MPOJOJBHOW CHIIBL,
M3TrH0AIoIEro MOMEHTA U TorepedHon cuiibl. O01mas hopMysa NOTCHIIMATEHON



OPHEPruu IS IJIOCKOM CTEp)KHEBOM CHCTeMBI. TeopemMa O B3aUMHOCTH paboT,
MIEPEMENIEHUN U PEaKLUU

9. Jlekuusa 8 {nexkuusi-npecc-koHdepenums} (24.)[2,5,8] IlpuHIUIT BO3MOKHBIX
MEPEMENIEHU W HWCIOJB30BAHUE €Tr0 Uil ONPEAECICHUS NEPEMEIICHUA C YYETOM
MHXEHEPHO-TEXHUYECKOT0 MNPOEKTHUpOoBaHUS 00BbeKkTOB. Popmyna Mopa. YactHble
cinydau popmyiiel Mopa. IlpaBuno Bepemaruna. [lepemenienuss OT cMEIIEHUsT ONOp U
W3MEHEHUsI TemrepaTypbl. MatpuuHas gopma onpeeseHus nepeMernicHu.

IIpakTuyeckue 3ausitus (324.)
1. 3ansatue 1 {IIOIIC (mo3uuusi, 000CHOBaHUWE, MPUMeEP, CIaeACTBHE) - popmy.ia}
(24.)[8] Kunemarnueckuii ananus. [Ipumepsl aHanm3a reOMETPUYECKOW CTPYKTYPBI
COOPY)KEHHUSI C YYETOM HHKEHEPHO-TEXHHUYECKOTO MPOEKTUPOBAHUS OOBEKTOB,
pacyeTHOe 000CHOBaHKE U KOHCTPYUPOBAHUE CTPOUTEIBHBIX KOHCTPYKITUH.
2. 3ansarue 2 -3 {IIOIIC (nmo3unusi, 000CHOBaHUe, IPUMep, cjieacTBue) - Gopmyaa}
(44.)[5,8] IlocTpoeHne nuHUI BIMSHUA U omnpeaeneHue ycwnuidi M u Q ¢ momouibio
JUHUN BIUSHUS B Oajdkax C Y4YeTOM TMPOM3BOJACTBA pPabOT MO HHXKEHEPHO—
TEXHUYECKOMY MPOEKTUPOBAHUIO OOBEKTOB I'PaIOCTPOUTENBHOMN AESITETbHOCTH
3. 3ansaTue 4 {IIOIIC (nmo3unusi, 000CHOBaHMWe, IPUMeEp, cjaeaAcTBUE) - opmyJia}
(24.)[2,8] Pacuer mHoromnposetHsix 0anok. [loctpoenne smop M u Q, onpeneneHue
YCUJIUHU C MOMOIIBIO JTUHUN BJIMSHUSA C YUYETOM MPOU3BOJACTBA pabOT MO MHKEHEPHO—
TEXHUYECKOMY MPOEKTUPOBAHUIO OOBEKTOB IPAIOCTPOUTEIIBHON IESITEILHOCTH
4. 3ansaTue 5-6 {IIOIIC (mo3unus, 000CHOBaHME, IPUMEP, cJeacTBHE) - dopmyaa}
(44.)[2,8] IIpumep pacuera TpeXIAPHUPHON APKHU C YUETOM HUHKEHEPHO-TEXHUYECKOTO
IPOEKTUPOBAHUSI ~ OOBEKTOB, pacyeTHO€ OOOCHOBaHME U  KOHCTPYHPOBAHUE
CTPOUTEBHBIX KOHCTPYKITUH.
5. 3ansarTue 7-8 {IIOIIC (mo3uumsi, 000CHOBaHME, IPUMeEP, CJIeACTBUE) - hopmyJia}
(44.)[2,8] Ompenenenue ycwnuii B crepkHix ¢epMm. Ilpumep pacuera ¢ yuerom
WHKEHEPHO-TEXHUUYECKOTO MPOEKTUPOBAHUS 0O BEKTOB
6. 3ansaTue 9 {IIOIIC (mo3uumsi, 000cHOBaHUe, MpUMep, cjaeAcTBHE) - popmysa}
(24.)[2,5,8] Kputepun ananusza pe3yabTaTOB HaTyPHBIX 00CIEIOBAaHUN U MOHUTOPUHTA
JUTSI TIOCTPOCHMSI IMHUN BIWSHUS YCUIINH B cTepKHAX depm. [Ipumep pacuera.
7. 3anatue 10-11 {IIOIIC (mo3uumsi, 000CHOBaHHMe, TPUMeEP, CJIEACTBHE) -
¢popmyaa} (44.)[2,8] OmnpeneneHue mepeMelIeHU B CTEPKHEBBIX CHCTEMax OT
BHEIIIHEW Harpy3ku € y4e€TOM IMPOHU3BOJACTBA palOT MO HHKEHEPHO—TEXHUUYECKOMY
IPOEKTUPOBAHUIO OOBEKTOB I'PAIOCTPOUTENBHON 1€ATETbHOCTH
8. 3anstme 12-13 {IIOIIC (mo3uumusi, 000CHOBaHUE, NPUMEP, CJICACTBHE) -
dbopmyaa} (44.)[2,8] OmnpeneneHue mnepemMENIeHUH B CTEPKHEBBIX CHCTEMAX OT
NENUCTBUSA TEMIEpa-Typbl U OT OCAJKHA ONOp C Y4YeTOM MPOU3BOJACTBA pabOT Mo
UHKEHEPHO—TEXHUUECKOMY  IPOCKTUPOBAHUIO  OOBEKTOB  T'PajOCTPOUTENILHON
NEeATENbHOCTH
9. 3ansatne 14-15 {IIOIIC (mo3umusi, 000CHOBaHUE, NPHUMEP, CJIEACTBHE) -
¢popmyna} (4u.)[2] Marpuunas ¢Qopma omnpeneneHuss MNEPEMEIICHUA C y4eTOM
WHKEHEPHO-TEXHIUUECKOTO MPOEKTUPOBAHUS 0O BEKTOB



10. 3ansaTue 16 {IIOIIC (mo3uuus, 000CHOBaHUE, IPUMeEP, cJieCTBHE) - (hopmyJia}
(24.)[1] Kpurepuu ananuza pe3yabTaTOB HATYPHBIX 00CIIE€IOBAaHUN U MOHUTOPHUHTA JIJIS
pacdyeTa HeEpa3pe3HbIX OalloK, pacueTHOe OOOCHOBaHHE U KOHCTPYHPOBAHUE
CTPOUTENBHBIX KOHCTPYKIUH.

CamocTosiTesibHasi padora (964.)
1. lloaroToBKa K JeKUMOHHBIM 3aHATHAM {C 3JIeMEHTAMU JIEKTPOHHOI0 00y4eHU s
U IMCTAHLIMOHHBIX 00pa3oBaTe/ibHbIX TexHoyuoruu} (154.)[1,2,3,4,8]
2. lloaroroBka K NPaKTHYECKUM 3aHATUSIMHM K IBYM NMUCbMEHHBIM KOHTPOJIbHBIM
onmpocaM {C 3JileMEHTAMH JJIEKTPOHHOI0 OOy4YeHMS] M JAUCTAHIMOHHBIX
oOpa3oBareJbHBIX TexHoJormit} (154.)[1,2,3,4,8]
3. BbInoJiIHEHME M 3alUTA PACYETHOrO0 3aJaHUs {C IJIeMEHTAMH 3JIEKTPOHHOIO
00y4eHUs U IUCTAHIIMOHHBIX 00pa3oBaTeJbHbIX TexHoJoruii} (304.)[1,2,3,4,8]
4. IloaroroBka m caavya ’k3amena(364.)[1,2,3,4,8]

Cemecmp: 5
OO0beM TUCUUILTUHBI B ceMecTpe 3.€. /4ac: 3/ 108
dopma MPOMEKYTOUHOU aTTeCTalMu: 3aueT

Buael 3ansaTHii, NX TPY10€eMKOCTB (4ac.) O0BbeM KOHTAKTHOM padoThI
ek JlaGopatopHbie | IIpakTHueckue CamocrosiTe1bHas 00y4aIoIIerocs ¢ npenojaBaTeieM
PaGoThI 3aHsATHS padora (uac)
16 0 32 60 57

JlekunonHnble 3aHsaTUA (164.)

1. Jlekuusal. O0mass Teopusi MeToaa CHJ C Y4eTOM NPOM3BOACTBA PadoOT MO
HHKEHEPHO—TEXHUYECKOMY TNPOCKTHPOBAHUI0 O0BEKTOB TIPag0CTPOUTEIbLHOM
AEeSITEeJIbHOCTH {nekuus-npecc-koHdpepenms} (24.)[2,5,8] Cratuuecku
HEONPEAEINMBbIE CUCTEMbl U MX CBOMCTBA. CTENEHb CTATUYECKOW HEONPENEIUMOCTH.
OcHoBHas cuctema. TpeOGoBaHus, MpeIbsABIsIEMblEe K OCHOBHOW CHUCTEME, B CBSI3U C
NPUMEHEHUEM KOMIbIOTEpoB. KaHOHWMYeckWe ypaBHeHUs MeTojna cuil. Pacuer
CTATUYECKHU HEOMpPEAECINUMBIX CUCTEM HA IEUCTBUE TEMIIEPATyphl U MEPEMEIICHUS OIOoP.
[IpoBenenne pacy€THOro OOOCHOBAHMSI UM  KOHCTPYUPOBAHHE  CTPOUTEIBHBIX
KOHCTPYKIMH 3JaHUN U COOPYKEHUM MTPOMBIIIIEHHOTO U TPAXKJAHCKOTO Ha3HAYCHUS

2. Jleknus 2 {nexkuusi-npecc-koHpepenuus} (24.)[1,3,5,9] Ilopsgox pacuera pam
metonoM cui. Iloctpoenune smop M, Q, N ¥ uUX mpoBepka C y4eTOM MPOU3BOJICTBA
paboT MO MHKEHEPHO—TEXHUYECKOMY MPOCKTUPOBAHUIO OOBEKTOB I'PaIOCTPOUTEIHHOMN
nestenbHocTU. OO0 yNpOIIeHNH KAaHOHUYECKUX YPAaBHEHUMN JJIsI CHMMETPUYHBIX CUCTEM
CummeTpuyHbie M OOpaTHO CHUMMETpUYHBIE Harpy3ku. [IpuMeHeHue TIpynmoBbIX
HEU3BECTHBIX. MaTpuuHas opma pacuera pam.

3. Jlekuus 3. Kpurepuu aHagu3a pe3yJbTATOB HATYPHBIX O00CJI€IOBAaHMNA U
MOHHUTOPHMHIA JJIsl pacyeTra CTaTHYEeCKH HeoNpeaeJUMbIX apoK. {JIeKIus-Npecc-
koH(pepenuusi}  (24.)[3,5,10] Knaccubukanmss wu  ¢popmbr  apok.  Pacuer
JIBYXIIAPHUPHBIX aPOK HA HEMOJBIKHYIO Harpy3ky. Onpenenenue pacnopa. Pacuet




apKu C 3aTsDKKOM, pacdeTHOe OOOCHOBaHME U KOHCTPYUPOBAHUE CTPOUTEIHHBIX
KOHCTpYKIMH, Bausnue nomarinuBoctu 3atsikku. [loctpoenue smop M, Q, N. Pacuer
napabonrdeckux apok. PacdeT AByXIIapHUPHBIX apoOK Ha JIEUCTBHE TEMIEpaTyphl U
CMEILEHHUS OTIOP.

4. Jlekuusa 4 {nexkuus-npecc-koHpepenuus} (24.)[3,5,8,10] becmapuupnas apka
BriOOp OCHOBHOH CHCTEMBI C YYE€TOM HMHXEHEPHO-TEXHHUYECKOTO MPOCKTUPOBAHUS
00bekTOB. OmnpeneneHue MojoXKeHus: ynpyroro nenrpa. @opmyna uisi onpeaeneHus
nuimHuX Heu3BecTHBIX. [loctpoenue smop M, Q, N. IIpoBepka mnpaBUIBLHOCTH
noctpoenust smopbl M. Cratunueckas Heomnpenaenumoctb (gepmbl. [IpeaBapurenbHoe
ONpENECICHUE Pa3MEPOB CEUCHUN cTepkHer. OmnpeneneHue yCUinidi OT HENOJBUKHOU
Harpy3ku. [IpoBepka MNpaBUIBHOCTHM pacyeTa CTATHYECKH HEONMpEeNeTuMOn (epmbl,
pacyeTHOe 000CHOBaHKE U KOHCTPYUPOBAHUE CTPOUTEIBHBIX KOHCTPYKITUH.

5. Jlekuusi 5 . YCTOMYMBOCTD COOPYKEHUIIC y4eTOM MPOM3BOJACTBA PpadoT mo
HHKEHEPHO—TEXHUYECKOMY TNPOCKTHPOBAHUI0 O00BbEKTOB TPag0CTPOUTEIbLHOM
AeATeTbHOCTH {nekuusi-npecc-koHdepeH s} (24.)[3.5,8] Y CcTOMYUBOCTH
COOPYKEHMM C y4YeTOM IPOU3BOJCTBA pabOT MO HHKECHEPHO-TEXHHUUECKOMY
MPOCKTUPOBAHUIO  OOBEKTOB  TPATOCTPOUTEIHHOW  JICSITEIIBHOCTH. Mertonbl
VCCIENOBAaHNsl YCTOMYMBOCTH YNPYrMx cHcTeM. Buael paBHoBecusa. Ilonsarue
KPUTHYECKON Harpy3ku. Pasznuunble BUABI TOTEPU YCTOWYMBOCTH AEPOPMUPYEMBIX
cucteM. OCHOBHBIE KPUTEpHUM W METOJBl HMCCIEIOBAaHUS YCTOWYHUBOCTH YHPYTHX
CUCTEM: IUHAMHMYECKUN, CTATUYECKUM M DHEPreTUYECKHU. Y CTOMYMBOCTH CHUCTEM C
OJIHOM M HECKOJBKHUMHU CTEMEHSIMU CBOOOJBI. YCTOWYMBOCTH TMPSAMBIX CXKAThIX
CTEp>KHEU. Y CTOMYMBOCTD LEHTPAJIBHO CKATOTO MPSAMOTO CTEPKHS C YIPYTOM 3aEIIKON
Ha OJHOM KOHIUE W YyOPYronoJaTIMBOM Omopod Ha Apyrom. YacTHbele ciaydau
PAa3IMYHOIO 3aKPEIJICHNS KOHI[OB CKATBIX CTEPIKHEN.

6. Jlekuuss 6 {aexkuusi-mpecc-koHdepennusn} (24.)[3,5,8] Huddepennuanbuoe
ypaBHEHHE U3rMba CHKAaTOM30THYTOIO CTEPXKHS W ero uHTerpan. Pemienue 3amauu
METOJIOM HaYaJIbHBIX MapaMeTpoOB C y4E€TOM MPOU3BOJACTBA pPabOT MO WHKEHEPHO—
TEXHUYECKOMY TMPOEKTUPOBAHUIO OOBEKTOB T'PaJOCTPOUTEITHLHON  JESTEIHHOCTH.
YactHple ciayuan pacdera OajoK TpHU Pa3IUYHBIX 3aKPEIUICHUSX KOHIIOB U
3arpyKEHHBIX MPOJAOILHON CHUIJIONW. Y CTOMYMBOCTH paM U apoK. OCHOBHBIE JOMYIIICHHUS.
Meton mnepemenieHu. YpaBHEHHWE YCTOWYMBOCTU. BbIUKCIEHHME pEakUuil CKaThIX
crepkHed. Mcnonp3oBanue cumMmerpuu. OOmme cBeaeHuss 00 yCTOWYMBOCTH apoK.
YCTOMYMBOCTh KPYrOBOM apKW C TMPOU3BOJBHBIMU TI'PAHUYHBIMU YCJIOBUSIMUA H
panuanbHOM Harpyskoil. uddepenuuanbHoe ypaBHeHHWE H3ruba W €ro pelieHue.
YpaBHEHUE  YCTOMYUBOCTH.  YCTOMYMBOCTH  KPYIOBBIX  JBYXIIAPDHUPHBIX U
OCCIIapHUPHBIX apOK TMpU JCUCTBUU paauaibHOW Harpy3ku. OO0 yCTONYMBOCTH
napaboIMYecKuX apoK IOCTOSIHHOTO CEYEHUSI C PaBHOMEPHO paclpeesieHHON
BEPTUKAIIbHON HArpy3KOHu.

7. Nunamuka CoopyxeHHil ¢ y4eTOM NPOHM3BOACTBA pPadoT MO HHKEHEPHO—
TeXHUYECKOMY NPOECKTHPOBAHUI0 O0BEKTOB TIPagOCTPOUTEJbHON [1eATeJIbHOCTH.
{neknus-npecc-konpepenuus} (14.)[3,5,8] OcHoBHBIE TIOHATHUS  JUHAMHUKHU
coopykeHuil. JIlnHaMu4YecKrue Harpy3ku U ux ocobeHHoctu. Cuisl MHEpIMU. 3a/1auu U
METO/Ibl TUHAMHUKHU COOPYKEHHI, TOHIATHE O CTEMEHAX CBOOO b cucTeMbl. CBOOOTHBIE

7



KOoJIeOaHUsI CHCTeMBbl C OJHOM cTerneHbio cBoOoAbl. JuddepeHimanbapie ypaBHEHUS
newkeHus. Ilepuon m dacrora kosiebanmii. Yder cun compotuBjicHus. CBOOOIHBIC
3aryxatontue konebanus. {uddepennnansupie ypaBHEHUS CUCTEMBI U UX PEIICHUS
Boinyxnennsle  koneOaHuUsT ~ CUCTEMBbl € OJHOM  CTEMEHbIO  CBOOOBI.
Huddepenunansasie ypaBHeHus. JleiicTBue BuOpannoHHOW Harpy3ku. VccienoBanue
JUHAMUYECKUX KO3(Q(PUUIMEHTOB OT BUOPALIMOHHON Harpy3ku. SIBieHue pe3oHaHca.
VYuer cun conpoTUBieHUs. Y CIOBHBIM PE30OHAHC.

8. Jlekuus 7 {uexknusi-npecc-koHdpepenuus} (24.)[3,5,9] CBoboaHbie KoaeOaHUS
CUCTEMBbI C KOHEYHBIM YMCIIOM CTENEeHEH CBOOOJBI C YYETOM MPOU3BOJCTBA PadOT IO
UHKEHEPHO—TEXHUYECKOMY  IMPOEKTUPOBAHMIO  OOBEKTOB  TIpaJioCTPOUTENHLHOMN
nesitenbHocTH. CrnekTp dYacToT U QopM CBOOOJHBIX KoyieOaHUM, WX CBOMCTBA.
Huddepenumansubie ypaBHEHUSI U MX 4acTHBIE pereHusi. BekoBoe ypaBHeHue. OpTo-
TOHAJBHOCTh COOCTBEHHBIX (TJaBHBIX) (QopM KojebaHuil. PasznokeHue ABMKCHUS
cucteMbl 10 (dopMaM CcOOCTBEHHBIX KoJjieOaHui. [IpuOmkeHHBIE  CITOCOOBI
OTpPENEIICHUSI  9acTOT  COOCTBEHHBIX  KoOJIeOaHW.  DHEpreTHYecKui  Crocoo.
Omnpenenenue 4acTtoT B Oajke C pacmnpeiesleHHOW Harpyskoil. OmnpeneieHHe 4acToT
Kose6anuii 0aI09HOM (HEepPMBI.

9. Jlekuus 8 {eknus-npecc-koupepenuus} (14.)[3,5,9] Beinyxnenusie KonedaHus
CUCTEMBI C KOHEYHBIM YHCIIOM CTENIEHEH CBOOOBI C yUETOM MHKEHEPHO-TEXHUYECKOTO
NpoeKTUpoBaHus 00bekTOB. KaHoHMYeckue ypaBHEHUs. BblunclieHHs] MHEPIMOHHBIX
cui oT aAeiicTBus BUOpauuoHHbIX cuil P(t)=PsinOt. Pacuer cuctembl MeTOAOM CHIIL.
Borunciienne ko3(p(pUUUMEHTOB TpPU HEU3BECTHBIX X U CBOOOJHBIX YJICHOB.
Onpenenenue nepemMenieHUd M BHYTPEHHHMX YCWIMM NPU JEWCTBUU JTHHAMUYECKOU
Harpy3ku. [locTpoeHue 3miop AMHAMUYECKUX MOMEHTOB 0€3 yueTra COOCTBEHHOI'O Beca.
Konebanune cuctembl ¢ OeCKOHEYHO OOJBIIMM YHMCIOM cTeneHel cBoOoabl. Pacuer
CTaTUYECKHM HEOMpEeNeIMMBbIX paM Ha BHUOpPAllMOHHYIO HArpy3Ky, pacueTHOe
000CHOBaHUE U KOHCTPYHUPOBAHUE CTPOUTEIBHBIX KOHCTPYKITUH.

IIpakTuyeckue 3ansitus (324.)
1. 3ansaTue 1 {IIOIIC (mo3uuusi, 000CHOBaHHWEe, MPpUMepP, cileAcTBHE) - popmyJia}
(24.)[3,5,8] Pacuer Hepa3pesHoi Oalku, pacdyeTHOE 0OOCHOBAaHKME M KOHCTPYHPOBAHHUE
CTPOUTENBHBIX KOHCTPYKIUH. crionp30BaHNEe ypaBHEHHS TPEX MOMEHTOB.
Pacuer Hepa3pe3HOil Oanku METOIOM (POKYCOB € YYETOM HHKEHEPHO-TEXHUYECKOTO
MPOEKTUPOBAHUS OOBEKTOB .
2. 3ausarue 2 {IIOIIC (mo3uuus, 000CHOBaHUE, IPUMeEP, cjieacTBue) - ¢popmyJia}
(24.)[1] Pacuet Hepaspe3Hoit 6anku. Mcnonp30BaHre ypaBHEHUS TPEX MOMEHTOB.
Pacuer Hepaspe3Hoil Oanku METOJOM (POKYCOB C YUETOM HHXKEHEPHO-TEXHUYECKOTO
MPOCKTUPOBAHUS OOBEKTOB.
3. 3ansarue 3. {IIOIIC (mo3unusi, 000CHOBaHMWEe, PUMeEP, cJeacTBUE) - popmyJia}
(24.)[3,5,10] Pacyer craTuyecku HEOMPEICTUMBIX apo, PAacueTHOE OOOCHOBaHWE U
KOHCTPYUPOBAaHUE CTPOUTEIBHBIX KOHCTpyKuui. I[lpumep pacuera ¢ yuderom
POU3BOJCTBA PabOT MO HWHXKEHEPHO—TEXHHUUYECKOMY MPOCKTUPOBAHUIO OOBEKTOB
rpaioCTPOUTEIBHOMN AEATETbHOCTH.



[Tpumep pacyera mapabonuyeckoi apku. Mcnonb3oBanue nporpamMmsl "Apka"

[Tpumep pacdeTa cTaTUuECKON HEOTIPEIETUMOMN (PEPMBI.

4. 3anatue 4. {IIOIIC (mo3uuus, 000CHOBaHMe, MIpUMep, ciaeacTBUe) - Gopmyaaa}
(24.)[3,5,8] Pacuer pam wmeromom mnepememenus. Ilpumep pacdyera ¢ ydyeTom
NPOU3BOACTBA PA0OT MO HWHXKEHEPHO—TEXHUYECKOMY TPOCKTHPOBAHUIO OOBEKTOB
rpagoOCTPOUTEIBHON NESITETBHOCTH .

5. 3ansarue 5 {IIOIIC (mo3unus, 000CHOBaHUe, MpUMep, cjeacreue) - ¢popmyJia}
(24.)[2,4] PacyeTr pam METOIOM CHJI M MEepeMelleHuid B MaTpuuHoi (opme. [Ipumepsr
pacyeTa ¢ y4eTOM MHKEHEPHO-TEXHUYECKOT0 MPOEKTUPOBAHUS OOBEKTOB .

6. 3anaTue 6 {IIOIIC (mo3unusi, 000CHOBaHUE, MpUMeEpP, cjieacreue) - ¢popmyJia}
(24.)[4,5,8] Kputepuu ananuza pe3yiabTaTOB HATYPHBIX 0O0CIEAOBAHUNM U MOHUTOPUHTA
JUISl pacyeTa paM cMellaHHbIM MeTtofoM. [Ipumepsl pacuera.

7. 3ansaTue 7 {IIOIIC (mo3uuusi, 000CHOBaHMe, IpUMep, cjeacreue) - ¢gopmyaa}
(24.)[5,8] [Ipumep pacuera mpOCTPAaHCTBEHHON (EPMBI C YUETOM MPOU3BOJICTBA PadOT
M0 WHXEHEPHO—TEXHUUYECKOMY TPOEKTUPOBAHUIO OOBEKTOB TIpPaJOCTPOUTEITHLHOMN
NEeATENbHOCTH

8. 3ansaTue 8 {IIOIIC (mo3uuusi, 000CHOBaHMe, IpUMep, ceacreue) - ¢gopmyaaa}
(24.)[4,5,9] Pacuer Ha yCTOMYMBOCTD CTEPKHEBBIX CHCTEM C PA3JIMYHBIMH YCIOBHUIMU
3aKpEIUIEHUs] C)KATBIX JJIEMEHTOB. PacueT Ha yCTOMYMBOCTH CTYNEHYAaTOM CTOMKH C
Y4€TOM MPOMU3BOJCTBA pabOT MO HMHKEHEPHO—TEXHUYECKOMY MPOCKTUPOBAHUIO
00BEKTOB IpaIOCTPOUTETBLHOM €SI TEIbHOCTH.

9. 3ausatue 9 {IIOIIC (mo3uuus, 000CHOBaHUE, IPUMeEP, cjeacTBue) - ¢popmyJia}
(24.)[4,5,9] Vcnonb3oBaHMe METO/Ia HAYaJIbHBIX MAapaMETPOB IS pacuera OaJIoK Mpu
Pa3JIMUHBIX 3aKPEIUICHUSX KOHIIOB M 3arpy>KeHHBIX MPOJOJbHOM CHJIOW C Y4ETOM
MHKEHEPHO-TEXHUYECKOTO MPOEKTUPOBaHUsI 00BbEKTOB. Pacuer pam Ha yCTOWYHMBOCTH
MeTonoM nepemenienuid. [Ipumep pacuera.

10. 3ansaTue 10 {IIOIIC (mo3uuus, 000CHOBaHUE, IPUMeEP, cJIeCTBHE) - (hopmyJia}
(24.)[5,8,9] PacueT Ha yCTOMYMBOCTH KPYTOBBIX OECHIAPHUPHBIX, 2-X HMIAPHUPHBIX, 3-X
HIAPHUPHBIX ApPOK M KPYTJIBIX KOJIEI MOJl JAEHCTBHEM PaBHOMEPHO PpAaCHpeNesICHHOU
paauaNbHON HATPY3KH C YUYETOM WHKEHEPHO-TEXHHUYECKOTO MTPOCKTUPOBAHUS OOHEKTOB
. Pacuet Ha ycToiuMBOCTh MapabOIUYECKUX apOK MOCTOSHHOTO CEYEHHS C PABHOMEPHO
pacupeesicHHOW Harpy3KOu.

11. 3ansaTue 11 {IIOIIC (mo3uuus, 000CHOBaHUe, MpUMep, cJieAcTBUE) - popmyJia}
(24.)[5,9] OmnpeneneHre KPYroBbIX YacTOT, MEPUOJAa COOCTBEHHBIX KOJEOAHU,
TEXHUYECKOM 4YacToThl g 0OaloK, paM C YYETOM HHXKEHEPHO-TEXHUYECKOTO
IPOEKTUPOBAHUS OOBEKTOB .

12. 3ansatue 12 {IIOIIC (mo3unusi, 000CHOBaHUE, MPpUMep, CJIeACTBUE) - popmyJia}
(24.)[5,8,9] TIpumep pacyeTa CTEpPXKHEBOM CUCTEMbl Ha JCHCTBHE yAapa C y4ETOM
WHKEHEPHO-TEXHUUYECKOTO MPOEKTUPOBAHUS OO BEKTOB.

JIlnHaMUYEeCKUN pacdeT CTEPKHEBBIX CUCTEM C OJIHOM CTENEHBIO CBOOOIBI.

13. 3ansaTue 13 {IIOIIC (mo3uuus, 000CHOBaHUE, IPUMeEP, cJiecTBHE) - (hopmyJia}
(24.)[5,8,9] IIpumep. Kpurepum ananmmsa pe3yibTaTOB HATYPHBIX OOCIIEIOBAHUN U
MOHUTOPUHTA I OMNpEAENIeHWs 4YacTOT COOCTBEHHBIX KOJICOAHUNW CHCTEMBI C
HECKOJIbBKUMH CTEIIEHSIMH CBOOO/IbI C UCIIOIb30BAHUEM BEKOBOT'O YPABHEHUSI.



14. 3ansaTue 14 {IIOIIC (mo3uuus, 000CHOBaHUe, IPUMep, cJiecTBHE) - (hopmyJia}
(24.)[4,5,8,9] Tlpumep ompenencHUs YacTOThl COOCTBEHHBIX KoJieOaHMM Oanku, ¢
pacmpeneneHHO Maccod, MCIOJIb3ys TOYHOE W MPUOIIKEHHOE YpPaBHEHHE YNPyrou
JUHAA C  Yy4E€TOM  TMPOMU3BOJACTBA  pabOT MO  HMHXKEHEPHO—TEXHUYECKOMY
MPOCKTUPOBAHHUIO 0OBEKTOB IPaOCTPOUTEIHLHOMN JEATETLHOCTH .

15. 3ansaTue 15 {IIOIIC (mo3uuusi, 000cHOBaHUE, PUMeEP, CJIeACTBHE) - (hopMmy.ia}
(24.)[4,5,8,9] Omnpenenenrie Yactor B Oajgke ¢ paclpelereHHON Harpy3Kou
(OHepreTuyeckuii crocod). OmnpeneneHre 4acToT KosiebaHuil B OanmouyHoil depme ¢
y4eTOM TPOU3BOACTBA PAbOT MO HMHXECHEPHO—TEXHUUECKOMY MPOCKTUPOBAHUIO
00BEKTOB IPaIOCTPOUTETBHON IEATENTbHOCTH .

16. 3ansitue 16 {ITOIIC (mo3unusi, 000CHOBaHUE, MPUMeP, CJIeACTBUE) - popmyJia}
(24.)[4,5,8,9] IIpumep - TUHAMUYECKUM pacUET CTEPKHEBOM CHCTEMbI Ha JICHCTBHUE
BUOPAIIMOHHON HAarpy3kd METOJOM IEPEMEIICHU C YYeTOM IPOU3BOJACTBA PabOT 1O
WHKCHEPHO—TEXHUYECKOMY  TMPOCKTUPOBAHUIO  OOBEKTOB  TIpaJioCTPOUTEIHLHOMN
NEATEIbHOCTH .

[Ipumeuanmne: Ha Bcex MpakTUYECKHX 3aHATUSX CTYJEHTaM IMOAPOOHO OOBICHSIETCS
BBITIOJIHEHWE KaXJOTO PAcYeTHOTO 3aJlaHMsl, COCTABIISIETCS TMOJAPOOHBIM  IJIaH
BBITIOJTHEHUS 33/IaHHSI, PACCMATPUBAIOTCSI TIOJIPOOHBIC PUMEPHI.

CamocTosTesibHasi padora (604.)
1. lloaroToBKa K JeKUMOHHBIM 3aHATHAM {C 3JIeMEHTAMU JIEKTPOHHOI0 00y4eHUsI
H JUCTAHUMOHHBLIX oOpa3oBaTejbHbIX TexHoJoruit}y (314.)[1,2,3,4,8] Pacuer
HEpa3pe3HbIX 0aJOK C YYETOM HHXKEHEPHO-TEXHUUYECKOTO MPOCKTUPOBAHUSI OOBHEKTOB.
OOGmue cBeieHUsI 0 Hepa3pe3HbIX Oaikax. BEIOOp OCHOBHOM CUCTEMBI. Y paBHEHHS TPEX
MOMEHTOB KaK 4YAaCTHBIM CJly4Yald KAaHOHMYECKMX YypaBHeHuUu. IlocTtpoenue »smrop
U3TrU0AIONMX MOMEHTOB U MONEPEUHbIX CHJL.
Pacuer Hepaspe3Hbix 0ajgok MeToAOM (DOKYCOB C YyUETOM HHXKEHEPHO-TEXHUYECKOTO
POEKTUPOBaHUs 00BEKTOB. DOKyCHbIE TOUKH U (HOKYyCHBIE OTHOIIeHUS. [Ipumenenue
MOMEHTHBIX (DOKYCHBIX OTHOIIEHUN K MOCTPOEHHUIO 3Mmiop. HeBbIiromHoe 3arpyxeHue.
OObemutionMe SIIOpHl  M3THOAIMMX MOMEHTOB. Pacuer Hepaspe3HbIX Oallok Ha
ynpyrux omnopax. Craruueckuid METOJT TOCTPOCHHS JIMHUN BJIUSHHS OIOPHBIX
MoMeHTOB. [loctpoenue nunuii BnusiHug M, Q. JIuHUM BAUSHUS OTIOPHBIX PEAKIUH.
CyuHoCTh METOJIa TIEpEMEIICHU U OCHOBHBIE JonyIlieHus. HenzBecTHble 1 OCHOBHAs
cucteMa B MeroAe mnepeMeuieHusd. OrmnpenereHue Yuciaa HEU3BECTHBIX METOJa
nepememiennii. Craruueckuii crnoco® BblUMcleHHs peakuuid. OOmwmii  crnocod
onpenaeneHuss KO3Q(PUIIMEHTOB U CBOOOJHBIX UJIEHOB KAaHOHUYECKHX YpaBHEHUM.
[IpoBepka KOA(DPUIMEHTOB U CBOOOJHBIX UJEHOB KAHOHUYECKUX YypaBHEHMUM.
[Toctpoenne smop M, Q, N. IIpoBepka NpaBUIBHOCTH pacyeTa pPaMHBIX CHUCTEM
METOJOM NEPEMELICHUMN.
Kpurepun ananusza pe3ynbTaTOB HATYypHBIX OOCIIE€TOBAaHUA M MOHUTOPHUHIA s
UCIIOIb30BaHusl CUMMETpUH. ['pynmoBbie HeM3BecTHbIE. [IoHATHE O pacyeTe CIOKHBIX
pam. Marpuunas ¢Qopma pacdyera pam MeToaoM mnepememnieHuil. ComocTaBlieHHE
METOJO0B CUJI U niepemenieHnil. OCHOBHAs CUCTEMA, HEU3BECTHBIE U KAHOHUYECKHE
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ypaBHeHHUsI cMmelraHHoro meroja. KomOuHMpoBaHHBIN cmocoO pacdeta pam. Twumbl
poCTpaHCTBEHHBIX (pepm. Pacuernas cxema. Buapl omop. CriocoObl 00pa3oBaHUs H
YCIIOBUSI HEU3MEHSEMOCTH TPOCTPAHCTBEHHBIX ¢GepM. AHAINW3 TeOMETPUUECKON
HEU3MEHIEMOCTH TMPOCTPAHCTBEHHBIX (epm. OmpeneneHne ycwiuid B DJIEMEHTax
IPOCTPAHCTBEHHBIX (PepM CIOCOOOM CEUEHUM, BRIPE3aHUs Y3II0B, PA3I0KEHNE CHCTEMBI
Ha rIockue Gpepmbl. YacTHbIE Cilyyan paBHOBECHS MPOCTPAHCTBEHHOTO y3Ja.

2. TloaroroBka K MNPAKTHYECKHM 3aHATHAM W K JBYM NHCbMEH-HBIM
KOHTPOJIBHBIM  OnmpocamM {C JJieMEHTaMHM JJIEKTPOHHOI0 OO0y4YeHHS U
AMCTAHIIMOHHBIX 00pa30BaTeJbHbIX TeXHOJOruit} (84.)[1,2,3,8]

3. BbinmosiHeHMe W 3alUTA PACYETHOrO 3aJaHUs {C IJIeMEHTAMH 3JIEKTPOHHOIO
00y4eHUs] U JUCTAHUMOHHBIX 00pa3oBaTeJbHBIX TexHoJormii} (124.)[1,2,3,4,7,8]
Pacuer mockoil pambl METOJOM CWJI  (MCIOJb30BaHHME KOMIBIOTOPOB).Pacuer
napaboJIMUeCcKO IBYXIIAapHUPHOW apku (McCIoib3oBaHuE mporpammbl "Apka').Pacuer
paMbl Ha YCTOMYMBOCTH METOJOM INI€peMeElIcHUN. Pacuer IIOCKOM CTep:KHEBOU
CUCTEMBI Ha COOCTBEHHBIC U BHIHYKICHHbBIC KOJICOAHMSI

4. IloaroroBka m caava 3avera(94.)[1,2,3,4,5,6,7,8,9,10]

5. IlepeyeHb Y4e0OHO-METOAUYECKOTO OO0eCIEeYeHUS CAMOCTOSITEJbHON PadoThI
o0y4aromuxcs Mo AUCHUIIUHE

Jist xaxaoro oOydaromierocsi 0o0ecrnedyeH WHAWBHUAYalIbHBIM HEOrpaHUYECHHbBIN
JOCTYIl K  JJIGKTPOHHO-OMONMMOTEYHBIM  cuctemMaMm: JlaHb, VYHHBepcHUTETCKas
Oubnuoreka OH-TAWH, dJeKTpoHHOW Oubnmoreke AnTI'TY u K 2IeKTpOHHOMN
uH(OPMAIITMOHHO-00pa30BaTeNLHON Cpeie:

1. Kansko, M.K. Pacuer Hepa3pesnbix Oanok [Tekcr]: YueOHoe mocobue /AnT.
roc. TexH. yH-T uM. .W. [lon3yHosa. - bapuayn: U3g-so Antl'TY, 2011.- 91c. (47 3k3.)

2. Kampko, N.K. Pacuer cratmyecku HEONpPENETUMBIX CHCTEM B OOBIYHOM M
MaTpudHOH (popme ¢ ucnosbzoBanueM cucreMbl MathCAD [Tekct]: YuebHoe nocobue/
N.K. Kaneko, FO.M. Konmoropo - Anr. roc. texH. yH-T uM. M.W. Tlom3ynoBa. —
bapuayn: M3n-Bo Antl'TY, 2011. — 204 c. (50 3k3.),

3. Kanpko, M.K. Pacuer crepxkneBbix cucrem. Yacte 1 Cratuuecku
omnpeaenumbie cucTeMbl. Pacuer Hepaspe3nbix 6anok [Tekcr]: Yue6noe nmocodue / 1. K.
Kanbko; AnTt. roc. texH. yH-T uMm. M. U. Tlon3zyHnoBa. — bapuayn: 1U3a-so Antl'TY,
2014. - 80 c. (29 7k3.)

4. Kanpko, N.K. Pacuer crepxknHeBbix cucteM. YHactb 2 CraTUdecKd HEOI-
penenuMble cUCTeMbl. J[MHaMHKa W yCTOWYMBOCTH coopykeHuil [Tekct]: yueOGHOe
nocobue / . K. Kanbko; Ant. roc. TexH. yH-T uM. W. U. [Tonzynosa. — bapnayn: U3n-
Bo Antl'TY, 2014. — 95 c. (25 7k3.)

6. [lepeyeHb y4eOHOM JTUTEPATYPHI
6.1. OcHoBHas auTeparypa

5. ManomnukoB, H.H CtpourensHas mexanuka : yueOnuk /H.H. Illanomnukos,
P.E. Kpucranuackuii. A.B. lapkos; [Tox obmeli penakuueit H.H. HlanomnnkoBa.-14-e
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u3n., crep.- Cankr -IlerepOypr: Jlans, 2018. -692 ¢. - ISBN 978 -5 - 8114 - 0576 - 3. -
Texcr : oanexkTpouHslit// Jlawe: snekTpoHHO-OMOMMOTE4Hass cuc- Tema. - URL:
https://e.lanbook.com/book/105987

6. Kanpko, M.K. Pacuer crepkHeBbIX cucTeM [DnekTpoHHBIN pecypc]: Y. 1:
Cratuuecku omnpeeuMble CUCTEMBI. PacdeT Hepa3pe3HbIX Oajok: ydeOHOe mocoOue
[t cryaentoB Antl'TY, oOywaromuxcsi MO HampaB-JICHHSM M CIEHHATBHOCTSIM
ykpynHenHoi rpymnmbsl 08.00.00 "Texnuka u TexHosnorus crpourtensctsa] / N.K.
Kanpko; Ant. roc. TexH. yH-T uM. M.W. [lonzynoBa. - bapnayn: U3g-so Antl'TY, 2014.-
80 c.
[Ipsamas cceuika: http://elib.altstu.ru/eum/download/sadia/Kalko-rasst1.pdf

7. Kanbko, M.K.PacueT cTepKHEBBIX CUCTEM [JDJEKTpOHHBIA pecypc]: Y. 2:
CraTtuyeckd HeompeleauMble CHUCTeMbl. J[MHaMHKa M YCTOMYMBOCTH COO-PY>KEHMIA:
yueOHoe mocobue [mnsi cryaeHToB AnTl'TY, oOyuwaromuecs MO HaNpaBICHUSIM U
cennanbHOCTSIM  yKpynHeHHOM rpynnbl  08.00.00 "TexHu-ka ©  TEXHOJOTHUA
crpoutenbcTBa"] / UK. Kanpko; AatI'TY. roc. Texn. yu-t um. U.U. Tlon3yHnona. -
bapnayn: U3n-8o Antl'TY, 2014.-95 c.
[Tpsimas cepuika: http://elib.altstu.ru/eum/download/sadia/Kalko-rasst2.pdf

6.2. JlonionHuTenbHas JIUTEpaTypa

8. CrpoutenpHas MexaHuka: B 2 KH. KH. 1. Cratuka ynpyrux cucreM [Tekcr]:
yueonuk / B.JI. [Toranos, A.B.Anekcanapos, C.b. Kocuwin, J[.b. [lonotkasun; nox
pen. B./I. IToranosa. - M.: Beicias mkoia,2007. -512 c. (59 3k3.)

9. BacuibkoB [1'.B. CrpourenpbHas MexaHuka. J[MHaMuMKa W yCTOWYMBOCTH
coopyxeHuii: yueonoe nmocooue/ I'.B. Bacunwkos, 3.B. byiiko. — CIIb.: U3gaTenscTBoO:
«Jlanpy, 2013. - 256 c.

Ccpunka: https://e.lanbook.com/book/5110#book name

7. llepeyenb pecypcoB HMH(POPMAUMOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH
«/HTepHEeT», HEOOXOAUMBIX 1JISI 0CBOCHH S JUCHUILIUHBI

10. «CrpoutenbHass mexanuka» (cmnenkypc). CemenoB A.A., CrapueBa JI.B.,
Mansperko A.A., [TopeiBaeB U.A.Ilpumenenne [IK SCAD Office ansa pemenus 3agad
JTUHAMUKH W YCTOMYUBOCTH CTEPIKHEBBIX CUCTEM. YUeOHOE mocooue.

M.: U3natensctBo CKAJl CODT, U3narensctBo Jom ACB, 2016. - 255 cTp.
http://aodw.ru/literatura/stroitelnaia-mekhanika-spetckurs

8. ®oHa OIEHOYHBIX MAaTepuajoB /Uil TMPOBeleHUs] TEeKYyIlero KOHTPOJS
yCIIEBA€MOCTH M MPOMEKYTOUYHOM aTTecTAlnu

ConepxaHue  MOPOMEXKYTOUHOM — aTTeCTallMd  pPAaCKPBIBAETCA B KOMILIEKTE
KOHTPOJIMPYIOIINX MAaTEpUaJIOB, MPEAHA3HAUYCHHBIX ISl TMPOBEPKU COOTBETCTBUS
YPOBHSI MOATOTOBKUA MO jucuuiuinHe tpedoBaHusiMm DI'OC, koTopble XpaHATCA Ha
kadeape-pazpadborunke PI1J] B meuarnom Buae u 8 DOC.

®oHJ o1ieHOYHBIX MaTepuanoB (POM) o TUCHUITITUHE TIPE/ICTABIICH B
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NPUIOKEHUH A.

9. IlepeyeHb MH(POPMANUOHHBIX TEXHOJIOTHiA, HCIOJIb3yEeMbIX MPH OCYIIECTBJICHUHU
o0pa3oBaTeJIbHOI0  mpolecca MO0 JUCHMIUVIAHE, BKJIKYasg  IMepevYeHb
NMPOrpaMMHOI0 odecrneyeHusi U MH(POPMAINUOHHBIX CIIPABOYHBIX CHCTEM

Jlis yCHemHoro OCBOEHHUS AMCLUUIUIMHBI HCHOJB3YIOTCS PECYpChl 3JIEKTPOHHON HHPOPMAIMOHHO-
o0pa3oBaTeNbHON Ccpebl, 00pa30BaTENIbHbIE WHTEPHET-NOPTANbI, INI00AJbHAs KOMIBIOTEPHAs CETh
Hurteprer. B mnponecce n3ydeHMs IUCUUILUIMHBI INPOMCXOIUT HHTEPAKTUBHOE B3aHMOJEHCTBHE
o0yyaroIerocs ¢ mpenojaBaTesieM yepe3 JMUHbIA KaOUHET CTYyIeHTA.

Nenn Hcnoab3yeMoe nporpaMmmHoe odecrnevyeHme
1 LibreOffice
2 Windows
3 Antusupyc Kaspersky
Nenmn Hcnosb3yemble npogeccnoHaibHbie 0a3bl JaHHBIX U HHGOPMaIHOHHbIE
CIIPABOYHbIE CHCTEMBI
1 becrinatHast snekTpoHHas Oubnmoreka oHmaiiH "EnnHOoe OKHO K 00pa3oBaTEbHBIM

pecypcaMm" il CTYIEHTOB M TIPEToJaBaTesieii; KaTajlor CChUIOK Ha 00pa3oBaTeIbHBIC
unTepHeT-pecypesl (http://Window.edu.ru)

2 Hammonanwsnas snexkrponHast 6ubmmoreka (HOB) — cBOOOmHBIN gOCTyI yuTaTene K
¢dongam poccuiickux Oubmmorek. CoIep>KUT KOJUIEKIHMH OUU(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYTA, TAaK U OTPAHWYCHHBIX aBTOPCKUM TPABOM), a TAK)KE KaTajor
u3aHui, xpaasimuxcs B oubmmorexax Poccun. (http://m36.pd/)

10. Omnwucanme  MaTepHAILHO-TEXHHMYECKON  0a3bl, HeOOXOAMMOM  JJIA
OCYIIeCTBJIEHUSI 00Pa30BaTEJbLHOI0 Mpolecca M0 JUCUUILINHE

HaumeHoBaHMe cielIMAJIbHBIX MOMEILEHUH U MMOMeNIeH’il JJIsl CAaMOCTOATEIbHOMN paﬁoTI)I

yqe6HHe AYJAUTOPUHN IJIA TIPOBCACHUA y‘le6HLIX 3aHATUH

TIOMCIICHUSA OJIA CaMOCTOSATEIbHOM pa6OTI)I

MartepualibHO-TEXHHUECKOe OO0ecCredeHne W OpraHu3aius 00pa30BaTEeIbHOTO
npoiiecca Mo JUCUUIUIMHE [Ji1 UHBAJUIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOMXKHOCTSIMU
3JI0POBbBSI OCYIIECTBISIETCS B cOOTBETCTBUU C «IlojokeHneM 00 00yd4eHUM WHBAIUIOB
U JIUI] C OTPAHUYECHHBIMH BO3MOYKHOCTSMHU 3/I0POBBS».
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