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|. PaGouas yueOHasi mporpaMma nepecMoTpeHa Ha 3aceJaHuM Kadeapsbl:
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AHHOTALIMSA

AUCUMIVIUHBI «MHKeHepHbIe pacyeThl B KOPad/a1ecTpOeHU N

HNucuumnvuHa «WHxeHepHbIE pacyeThl B KOpaOJieCTpoeHUW» pa3paboTaHa s
CTYJI€HTOB, 00yJaroumxcs no HanpasieHuto noarotosku 26.03.02 «Kopabnecrpoenue,
OKEaHOTEXHUKA U CUCTEMOTEXHHMKA OOBEKTOB MOPCKOW MHQPACTPYKTYphI», NPOpUib
«Kopabnectpoenue», BXOAUT B JUCLUUIUIMHBI IO BHIOOPY BapUATUBHOMN YacTH y4eOHOTO
wiana. Homep nucuunnuuel no yuedbnomy miany: b1.B./1B.2.2.

Tpynoemkxocts aucuumuuasl 4 3.e. (144 dyaca). VYyeOHBIM  IUIAHOM
HPEAYCMOTPEHBI JICKIIMOHHBIC 3aHATHs (36 YacoB), MpakTHYeCKUe 3aHATUSA (36 4acoB),
caMmocrosiTelbHas pabora (45 4dacoB), TOATOTOBKa K dk3ameHy (27 yacoB),
KOHTPOJIbHBIE pabOThl U pacueTHO-Tpaduyeckue paboTel. Peanuzyercs Ha 3 Kypce B 5
cemectpe. Dopma KOHTPOJISI — HK3aMEH B S5 ceMecTpe.

N3yuenue kypca maer 6a30Bble 3HAHUSA UISI OCBOCHUS TAKUX JUCHUIUIMH, Kak
«KoHCcTpykiiust kopmyca Mopckux cyaoBy, «Konctpykius MUC», «BubOpamus B
TEXHUKE», «CTpouTeabHasi MEXaHUKa U IPOYHOCTh KOPaOIsi».

JIMCIMITIIMHA OXBATBIBAET CIEAYIOIIUNA KPYr BOIPOCOB, CBA3aHHBIX C pacyeTaMu
IPOYHOCTH CTEP>KHEBBIX CUCTEM, KOTOPBIN BKJIIOUAET B c€0sl: BHIOOP pacYETHOMN CXEMBI,
oIpe/iesieHue BHYTPEHHUX YCWINN, MOCTPOCHUE SIIOP U JUHUM BIUSAHUS BHYTPEHHUX
CHJIOBBIX (DAKTOPOB, OIpeneeHHUE MaKCUMaJbHbIX 3HAYCHUH BHYTPEHHUX YCUIMH U
pellieHne OJHOrO0 M3 TpeX TUIOB 3ajgad. B mepBom Tume 3amau Tpebyercss mpoBepka
(mpouHOCTH) HeECyIIel CIMOCOOHOCTH CEYEeHM, BO BTOPOM — TMPOBOAST TMOAOOP
pa3MepoB MONEPEYHOr0 CEUEHUs KOHCTPYKIIMNA U B TPEThEM THIIE 3a/1a4 ONPEEIAETCS
BEJIMYMHA MAaKCHUMAJIBHO JIONyCTUMOW BHEIIHEW HAarpy3KHu.

Henp Kypca: OCBOEHHME METOJOB pacueTa MPOYHOCTU CIIOKHBIX CTEPKHEBBIX
CUCTEM, UCIOJB3YEMBIX B KOHCTPYKIIUH CYJOB U1 MOPCKUX UHKEHEPHBIX COOPYKEHUM.

JlaHHas TUCLUIIIMHA ABJIAETCS IPOJOJDKEHUEM paHee U3yYEHHbBIX JUCIUIUIMH 1O
MPOYHOCTH, a HUMEHHO «IlpukinagHas MeXaHMKa B KOpaOJIECTpOCHHM» U
«Teopernueckass MEXaHHKaY.

[ToHsTHE pacueT BKIIOYAET B c€0s CIECAYIOUIUE ATAMbl: BBIOOP pacyeTHOM CXEMBI,

ONpPEAEICHUE BHYTPEHHUX YCHWIHMH, MOCTPOCHUE 3MIOP U JIMHUM BIUSHUS BHYTPEHHUX



CUJIOBBIX (DaKTOPOB, OMPEACIICHHUE MAaKCUMAaJIbHBIX 3HAUYCHHN BHYTPEHHUX YCUIUU U
pelieHrne OJHOTO M3 TpEeX TUIOB 3ahad. B mepBoMm Tume 3agad TpeOyeTcs MpoBepKa
(IpOYHOCTH) HECYIIEeH CMOCOOHOCTH CEYEHUM, BO BTOPOM — MPOBOJST MOA00D
pa3MepoB MONEPEYHOTO CEUECHUSI KOHCTPYKIMIA U B TPETHEM THUIIE 3aJa4 ONPEACACTCS
BEJIMYMHA MAaKCUMAJIBHO JIOIYCTUMOM BHEIIHEN HArpy3KH.

VYcnemHoe ocBoeHue Kypca Oasupyercs Ha 3HAHMSAX, NPUOOPETEHHBIX
CTYJACHTaMU B TIPOLIECCE W3YUYECHUS MATEMATHKU, TEOPETUUECKON MEXAaHUKU U
MPUKIIAHON MEXaHUKH B KopabiecTpoeHUu. M3yuass OCHOBBI MPOYHOCTH MHXKCHEPHBIX
COOPYKE€HUH, CTYAEHTHI 3HAKOMSTCSA C PACUETOM KaK CTaTUYECKU ONMPEACIUMbIX, TaK U
CTaTUYECKH HEOMPEJACIUMBbIX CTEPKHEBBIX CHUCTEM, IPU HSTOM PpPaCCMATPUBAIOTCS
MHOTOIPOJICTHBIC IIAPHUPHBIE W HEpa3pe3Hble OalKkuh, apku U pambl. bosbiioe
BHUMAaHUE YACISIETCS pacyeTy IUIOCKUX U MPOCTPAHCTBEHHBIX (DepM.

MeTtonbl pacyeTa CTEPHKHEBBIX CHUCTEM TO3BOJISIIOT MPUMEHATH MaTPUUYHBIC
AJITOPUTMBI M ypaBHEHHUA C ToOCieAylollel ux peanusanueid Ha OBM. B npaktuke
pacyeTa CIOXHBIX CTEPKHEBBIX COOPYKEHHIl TPUMEHSIIOTCS BBIYHCIHUTEIIbHBIC
oporpaMMbl M UX KOMIUIEKChl. OBlajeHHe CTyAEHTaMu aJIrOpuTMaMH pacyeTa
CTEP>KHEBBIX CUCTEM IMO3BOJISIT UM CaMHUM pa3padaThiBaTh HEOOXOIUMBbIE IPOTPAMMHbBIC
CpEACTBa.

OCHOBBI  MPOYHOCTH  WHKEHEPHBIX  COOPYXEHHMH  SIBIAIOTCA  HAyKOU
HKCIIEPUMEHTATBLHO-TEOPETUUECKOM,  MPU3BAaHHOW  OOECIeYrBaTh  CTPOUTEIHCTBO
COBPEMEHHBIMU METOJAMHU CTaTHYECKOTO M JAMHAMUYecKoro pacdyeta. OCHOBHbBIE IIEJIH
W3YUYEHHUS] NHUCIUIUIMHBI OYIyT HOCTUTHYTBI, €CJIH CTYJEHTbl CYMEIOT NPUMEHUTH
MIOJY4YEHHBIE TEOPETUUECKHUE 3HAHUS B IIPAKTUYECKUX pacyeTax.

JIns 3akperuieHuss TEOPETUUYECKOTO Kypca MpelyCMAaTPUBAETCS MPOBEACHUE
MPAKTUYECKUX 3aHATHM 1O PEUICHUWIO 33Ja4 C T[OMOIIBI MPEenoAaBaresst |
KOHTPOJIbHBIE PalOOThI C MPEIBAPUTEIIBHON JOMAIIIHEN TOATOTOBKOM.

[lenpto  camocTOSATENBHOW  pabOThI  SBIACTCA  TOJYYCHHE  YCTOWYMBBIX
MPAKTUYECKNX HABBIKOB PEUICHUA 3aJa4 MPOYHOCTH M HAAECKHOCTH KOHCTPYKIUU

KOPIYCOB CYJI0B 1 MOPCKHUX HHXECHEPHBIX COOPYKECHUU.



B nporpamme otpaxeHa cBA3bp H3ydaemMoro kypca "VHXeHEpHbIE pacueThl B
KopabiecTpoeHun" ¢ JAPYTMMHU H3y4YaeMbIMU JTUCHUIUIMHAMHU, YTO MOOWIU3YET
CTYJ€HTOB Ha IOJIyYEHHUE CHUCTEMaTU3UPOBAaHHBIX 3HAHUN B O0JACTH paCUYETOB
MIPOYHOCTH.

3amauM TUCUUIUINHBL:

® O03HAKOMUTHb CTYJEHTOB C TMPOLECCOM COCTABJICHHUS PACUETHBIX CXEM
pPa3IUYHBIX CTEPKHEBBIX CHCTEM, MOJCIHUPYIOUIMX CYAOBbIE KOHCTPYKIUU U
koHcTpykunu MUC;

® 03HAKOMUTH CTYJIEHTOB C METOJaMHU pacy€ToB MPOYHOCTH U AedopMaruii
CTCP)KHEBBIX CHCTEM TIPU PA3IUYHBIX BUAAX HATPYKCHUS,

® 03HAKOMUTH CTYJEHTOB C METOJIaMH PACUETOB YCTOMUHMBOCTH CTEPKHEBBIX
CHUCTEM,

® 03HAKOMUTh CTYJIEHTOB C METOJaMH pacy€Ta CTEpPKHEBBIX CHUCTEM MpHU
JTUHAMUYECKOM MPUTIOKEHUH CHIL.

Jyist 6oJee MOHOTO OCBOEHUS TEOPETUUECKUX BOMIPOCOB NUCIMILIMHBI CTYIEHTHI
BBITIOJHSIOT pacy€THO-rpaduueckue uHAMBUAYalIbHbIE padoTel (PT'P) mo ocHOBHBIM
paznernam Kypca.

Jns  ycmemHoro  u3ydeHus  AUCHMIUIMHBI  «MHKeHepHble  pacueTl B
KOpaOJIECTPOCHUI» y O0O0YyYaromMXcsl JODKHBI OBITh  C(OPMHUPOBAHBI  CIEAYIOIIHC
peBapUTEIbHBIE KOMITETCHIINH:

® CIIOCOOHOCTH K CaMOOpraHHu3aIiu u camoodpazosanuto (OK-14);

® CIOCOOHOCTH OCYILECTBISATh IIOMCK, XpaHEHHe, O0O0pabOTKy U aHaJIN3
uH(bOpMAINHN U3 Pa3TUYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEJICTABIATH €€ B TpeOyeMoM
dopmMare C HCMOIB30BAHMEM WH(POPMAIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX
texnosoruii (OITK-1).

B pesynprare u3ydeHWs NAaHHOW NHUCHHMIUIMHBI Y CTYJAEHTOB (OPMHUPYIOTCS

caeayronue npopeccuoHaabHbIe KOMITETCHIINH.

Kon n popmysmpoBka Jrtanbl GOopMHUPOBAHUSA KOMIIETEHIIMHU

KOMIICETCHI MU




ATaIbl pa3pabOTKH MPOEKTOB CYJ0B U MOPCKUX
WHXCHEPHBIX COOPY>KEHUH U OOIINE TPUHIIUITHI

MMPOCKTUPOBAHMA, ITPUHIHUIIBI CUCTCMHOI'O IMOAX0Ja K

IK-2 -
CIIOCOGHOCTE 3Haer MIPOCKTHPOBAHHUIO 0OBEKTOB MOPCKOM TEXHUKH; OOIIHE
HCIIOIB30BATh HPUHIUILI KOHCTPYKLUHUU U IPOYHOCTH CYIOB;
CIICIHMATN3UPOBAHHBIC
NPHUHIMIBI  00eCIieueHUsT HEOOXOIUMBIX  MPOYHOCTHBIX
METOJIUKH TIPH
MPOCKTHPOBAHUHU 00bEKTOB Ka4yeCTB KOpITyca CyJHa IPU MPOECKTUPOBAHUU
MOpPCKOI HHPaCTPyKTYpHI
UCIIOJIb30BATh CIICIUATM3UPOBAHHBIC METOJUKH TIPU
YmMmeer
MPOEKTUPOBAHUU 00BEKTOB MOPCKOH HH(MPACTPYKTYPHI
pacyeTHBIMH METOJIaMH B c(epe CTPOUTEIbHOW MEXaHUKU
Bnaneer
KOpalJisi ¥ TEOPUH MPOEKTUPOBAHUS CYIOB
TIK-9 - CIIOCOOHOCTH MpaBuJia TEXHUKH 0€30IaCHOCTH, IPOM3BOJCTBEHHON CaHUTApUH,
SHaer TO’KapHOI 0€30MMacHOCTH M HOPMBI OXPaHBI TPy/Aa
UCIIOJIb30BATh npaBmiIa
TEXHHUKHU 0e30I1aCHOCTH,
MPOU3BOJICTBEHHOM
CaHUTapHH, MOoXKapHOU
6e30MaCHOCTH M HOPMbI U3MEpATh W  OLEHMBATh IAapaMeTphl  MPOH3BOACTBEHHOTO
OXpaHBI TPYJa, H3MEPATD U MHKPOKJINMATa, YPOBHS 3albUICHHOCTH W 3ara30BaHHOCTH, IIIyMa
9
OLICHHBATb napamerpsr | Ymeer ¥ BUOpAllMM, OCBEIICHHOCTH pab0OYMX MECT B HCIIOIb3YEMBIX
TPOM3BOJICTREHHOTO 71a00paTOPHBIX TTOMEIICHUSIX
MHUKpPOKJIMMATa,  ypPOBHS
3aIBUICHHOCTH u
3ara3oBaHHOCTH, IIyMa H
BHOpanny, OCBEIIEHHOCTH
pabounx mecT crocobamu OKa3aHUs IepBOU IIOMOILI npu
Bnaneer

IMPOU3BOJACTBCHHOM TPAaBMAaTU3MC

Jist popMupoBaHUS BBHINIEYKa3aHHBIX KOMIETCHIIMH B pamMKax JAUCIUTLTHHBI

«mxeHepHble pacyeTbl B KOPaOJIECTPOCHUI

AKTHUBHOI'O u

HHTCPAKTHUBHOI'O

MPUMEHSIOTCS  CICYIOIIHE METObI

o0ydeHHus: «JIeKHufA-0ecena», «IMCKYCCHSI»,




«rpynnoBasi KOHCyJbTanus», «Case-study (aHaJuM3 KOHKPETHBIX CHTYyalluii,

CUTYALHOHHBINA aHAJIN3)».

|. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOMN YACTHU KYPCA
(36 uyacos)
Paznen |
CTATNYECKHU ONNPEAEJIMMBIE CTEP KHEBBIE CUCTEMBbI
Tema 1. KuHeMaTHYeCKHI M CTATHYECKHH aHAJTU3CTEPKHEBBIX CHCTEM
(2 gaca)

['eomeTprueckn HEU3MEHSIEMbIE, T€OMETPUYECKHM H3MEHSEMbIE W MIHOBEHHO
U3MeHsieMble cucTeMbl. HeoOXoIuMble W JOCTATOYHBIE YCIOBUS TE€OMETPUUYECKON
HeuzMeHsemocT. CriocoObl 00pa3oBaHUs F€OMETPUUYECKU HEU3MEHSIEMBIX ITUIOCKUX U
IPOCTPAHCTBEHHBIX cucTeM. CTaTUYECKU ONPENETUMbIE U CTATUYECKH HEOIPEAETUMBIE
cucteMbl. CTeNIeHb CTATUYECKON M KWHEMATUYECKOW HEOTIPEAETUMOCTH.

Tema 2. MeToasbl onpeesieHusi YCUJIMH OT HEMOJABUKHOM HATPY3KHM (2 yaca)

Bunbr Harpy3zok. MeToapl OmnpenesneHus YCHIMKA B CTAaTUYECKH OIPEICITUMBIX
CUCTEMaX: a) METOJ] CEYCHHI: 0) KHHEMATUYECKUI METO/I; B) METO/1a 3aMEHBI CBS3EH; T)
YICHEHHE CHCTEMBl HA CTEPKHH W Y3Jbl C COCTABICHHUEM CHCTEMBI YpPaBHEHHM
[IPUMEHUTEIIBHO K UCTIOJIb30BAHUIO KOMIIBIOTEPA. [[puMepsl mpuMeHeHus: 3TuX METOA0B
B pacyeTax MHOTOMPOJICTHBIX OalOK ¥ TPOCTEHIINX CTEPKHEBBIX CHCTEM.
OnpeneneHue OMOPHBIX peaKIUid, BHYTPEHHUX CHUJIOBBIX (DAKTOPOB, MOCTPOCHUE U
mpoBepka smop. Pacuer B o0meM Buie — NMpUMEHEHWE MATPHI] MPU OMPEICTICHUN
BHYTPEHHUX CUJIOBBIX (PAKTOPOB.

Tema 3. MeToasl onpejae/ieHHs1 YCHJINN OT MOABHKHOM HArpy3ku (1 yac)

Bunsl nonBrxHbIX Harpy3ok. [lonsitue 00 0COOEHHOCTH pacueTa Ha MOABUKHYIO

Harpy3Ky M METOJIaxX OMNpPEENICHHs] €€ PaCUETHOTO MojoxkeHusi. Orudaroiue opsl 1



nuHud  BiIusHUS. CTaTMYeCKUM M KUHEMATHYECKUHW METOJbl TMOCTPOCHUS JIUHUM
BIIUSIHUA. JIMHUYM BIUAHUA NPU y3JI0BOM mepenaye Harpy3ku. OnpeneneHue yCuinim mno
TUHUSAM BiausHUSA. OmnpeneneHre PacyeTHOrO IOJOKEHUS TMOJABUKHBIX HArpy3o0K IO
nuHuaM BiusiHUA. [loHAaTHE 00 HSKBUBAJICHTHOW HArpys3ke, CBSI3b TMOHSITHUM <«JIUHUS
BIIUSIHUS» U «MaTpulla BIUSHUS». [[puMepbl MOCTpOSHUS TUHUM BIUSHUS OTHOAIONINX
SMIOP M WX HCMOJIb30BAaHUSI B pacdyeTaxX MHOTOINPOJICTHBIX OaJOK W MPOCTEUIINX
CTEPKHEBBIX CUCTEM.
Tema 4. Pacuer miockux pepm(1 yac)

Ocobennoctu paboTel (GepM mpu y3JI0BOM HArpy3Ke, WX PaCUCTHBIC CXEMBI.
O6pazoBanue pepm. Knaccudukarus ¢pepm mo ouepTaHUIO MOSICOB, IO CXEME PEHICTKH
u onupanuro. OCOOCHHOCTH ONPEACIICHUS YCUIUA B CTEPXKHIX (epMmbl TIpu
HETOABMKHON HArpy3Ke W CpaBHEHHE C ONpeaesieHHeM ycuiuid B 6ankax. [loctpoenue
JUHUNA BIUSHUS yCWIMN B cTepkHAX ¢epM. CTpykTypa IINPEHTEIbHBIX (GepM H
OCOOEHHOCTH oOmpejiesieHnss ycwinii B ux crepkHax. ComocraBieHue ¢epMm ¢
pa3sTUYHBIMU OYepTaHUSIMHU T0sicoB. [loHsiTHE O palnoHanbHON cxeme (epMbl.
[locTpoeHue anropuTMOB ONpPEEICHHs YCHINNA B CTEPKHAX (DepM ¢ HCIOTB30BaHUEM
KOMITbIOTEPOB.

Tema 5. Pacuet TpexmapuupHbix cuctem (1 gac)

OOpa3zoBaHue TpeXmApHUPHBIX cUcTeM. [loHsATHE pacrmopHOW CHUCTEMBI, €€
corocTraBieHue ¢ Oankoil. OnpeneneHre OMOPHBIX PEAKIUH U BHYTPEHHUX CHUIIOBBIX
¢dakropoB. [locTpoeHne TUHUN BIUSHUS B TPEXIIAPHUPHBIX cUCTeMaX. MeTo T HyJIeBhIX
Touek. PanmoHanbHOE oOuepTaHne ocu apku. lloHsTHe O KpUBOW JaBICHHS.
TpexiapHUHbBIE aAPKHU.

TpexmanupHble apku C 3aTsDKKOW. PacdeT TpeXmapHHpPHBIX apoOYHBIX (QepM.
[lonsiTHe O cTaTUYECKHU OMPEIEIUMbIX BAHTOBBIX CUCTEMAaX U UX pacyeTe.

Tema 6. OnpenesneHue nepeMelieHMd 1 HEKOTOPbIEOCHOBHBIE TEOPEMbI

(1 gac)

[lepememiennst 1 ux oOo3HaueHusi. PaboTa BHEMIHMX W BHYTPEHHHUX CHIL.

[TpuHuun BO3MOXKHBIX NepemenieHuil. TeopeMbl 0 B3aUMHOCTH pabOT M B3aUMHOCTHU

NepeMelleHn, B3auMHOCTU peakuuii. OOmuii MeToj| ornpejeneHus nepeMeneHud u



cnocoObl BeluuciaeHusi uHTerpana Mopa. IlpaBuno Bepemaruna. Ilepemermienust ot
M3MEHEHHsI TEMIIepaTypel MW IepeMemeHus omnop. OnpeneneHue InepeMeleHun
(¢u3nuecky HENMHEHHBIX cucTteM. MatrpuyHas (opma BBIYHCICHHS NEPEMEIECHUM.
Martpuiia noAaTiIMBOCTA COOPYKEHMsI (MaTpuua nepeMenieHuid). JIMHuM BIUSHUS
nepemenieHnii.  IloreHuunanpHass  3Heprus  yupyroi — cucremsl.  BeIpakeHue
MIOTEHUMAJIBHOW DJHEPrUU 4YEpe3 BEKTOP HArpy3kd M 4Yepe3 BEKTOp IEPEMEIICHUMN.
[lonsiTue 0 Matpuue XecTkocTu cuctemsl. [IpeobpazoBanue MaTpul] MOAATIMBOCTH U
KECTKOCTH CUCTEMbI ITPU U3MEHEHUU 0A3MCHBIX CUCTEM CHUII (IIEPEMEIICHHI).
Paznen |1
CTATUYECKHU HEOINIPEAEJINMBIE CTEPKHEBBIE CUCTEMBbI
Tema 7. Metoa cuji(2 yaca)

CBoiicTBa CTAaTMYECKM HeEONpeaeauMbix cucteM. CyIHOCTh METOJa CHIL
CreneHp cTaTHYECKON HEONPENEIMMOCTH TIIOCKUX cucTeM. OCHOBHAs CUCTEMA METOA
cwi. KanoHnyeckue ypaBHEHHUSI METOJla CHJI, UX MaTpUYHAs 3aITUCh U OCOOCHHOCTH HX
pemenusi. OOUNA aNrOPUTM pacyeTa CTAaTUYECKU HEONPEIeIUMBbIX CUCTEM IO METOY
cun (Ha mpumepe rmiockux pam). Iloctpoenue smop M, Q u N u ux mpoBepkwu.
Onpenenenue nepeMeNIEHUd B CTaTUYECKHM HEONPENENIMMbBIX CHCTEMax. YIPOUIEHUE
KAHOHMYECKUX YPAaBHECHUM: UCIIOJIb30BAHUE CUMMETPUU CHUCTEMBI, IIOHSTHE O
IIPUBEICHUN KBaIpaTUUHON (DOPMBI K MpOCTEHIIIeMyY BUIY, YIPYTHMA IEHTP. MaTpudHas
dopmMa pacyeTa CTaTUUECKH HEONPEIETUMBIX CHUCTEM; BBIYUCICHHE MATPHUIl BIUSHUS
BHYTPEHHUX CHJIOBBIX (DAKTOPOB B 3THX CHUCTeMaX. ABTOMAaTH3allUsig PacuyeToB IO
MeToay cui mpu ucnosib3oBanun OBM. IlocTpoenue AuMHUN BIHMSHUS METOJIOM CHIL
Pacuer Ha u3MeHeHHUE TEMIIEPATYPBl U CMEIIECHUE OIIOP.

Tema 8. Meton nepemenenuii(1l gyac)

CymnocTth MeToa. HensBecTHbIE U CTENIEHb KWHEMATUYECKOW HEONPEIETUMOCTH
cuctemMbl. OCHOBHas CHUCTEMa METOJA MEpeMElIeHUHd (Ha MpUMEpe IUIOCKHUX
CTEp>KHEBBIX cucTeM). KaHOoHWYeckue ypaBHEHHUs MeTojia nepeMeiieHuil. TabmuyHbie
3HAQ4YEHUS PEAKUMM OTIAEIBHOIO CTEpXHA. AJTOPUTM pacyera IIpU HUCIIOJIb30BaHUU
JOMYIIEHUs] O  HEPACTSHKMMOCTU — CTEp)KHEH:  ompejaesieHne  Ko3(hPpuuueHTOB

KaHOHWYECKHUX YPABHEHUW W TPY30BBIX PEAKIMU, PEIICHUE YPABHEHUH U MOCTPOCHUE



OKOHYATEJIbHBIX OJIIop. Teopembl O B3aMMHOCTH peakuui M mepemenieHuil. Mx
UCII0JIb30BAaHUE MPHU COCTABICHMHM YPAaBHEHMH M KOHTpoje pemeHus. OcoOEHHOCTH
pacyeTta paM C HAKJIOHHBIMM CTOMKamu. McCHonp30BaHME CHMMETPUM CHCTEMBI.
[IpuMeHeHnn MeToAa NEPEMENIEHUMH B pacueTax Ha W3MEHEHHE TeMIepaTypbl U
nepeMenieHuss onop. lloctpoenue nmuHW BausgHUs. MeTon mepeMelmeHud ¢ y4eToM
MPOJOJIbHBIX edopMmanuii crepxkHel. [lonyuenrne MaTpuibl peakiuil Juisi IpOU3BOJIBbHO
OPUEHTUPOBAHHOTO CTEPXKHS, MEPEX0] OT JIOKAIBHOTO K OOIIel cucTeMe KOOpAMHAT.
[lonyyenne wmaTpuibl peakuuid (MaTpUIbl >KECTKOCTH) MPOU3BOJILHOW CTEPHKHEBOM
cucTteMbl. ABTOMAaTu3alys pacyeToB IO METOJY IEPEMEIIEHUN C HCMNOJb30BaHUEM
OBM. brnounas cxema metona l'aycca mpu Tpex-IMaroHaJbHOW OJOYHON MaTpulle
peakiuii.  TpakrtoBka OJouyHOro  HCKIOUeHus 1o layccy kak — MeToja
MOCIeIOBATeNIbHOTO ~ OoTOpachiBaHusl  cBsizeld. [loHsATHE O  CIIOXKHOM — 3JIeMEHTE
KOHCTpYKUMM. CBsI3b MEXIy MaTpUUEH MOJATIMBOCTU CUCTEMBI, €€ HCIOJIb30BAHUE
IIPY [TIOCTPOEHUU JIMHUN BIIUSHUS [IEPEMELICHUM.
Tema 9. Pacuer Hepa3pe3nbix 0ajiok (1 yac)

Breibop Metona pacdera, MpUMEHEHHE METO/a CHJI, MeToja (OKYCOB M METoja
NEpPEeMEeIIeHN K pacyeTy Hepa3pe3HbIX O0ajoK TpH HEMOJBMKHOM Harpyske.
[TocTpoenue ormdarOMMX JMIOP U JMHUK BIUSHUS C TIOMOIIBIO MeToaa (HOKYCOB.
Marpuunas ¢opma pacdera Hepa3pe3HbIX 0ajoK mepemMeHHoro ceuenus. [lonsTtue o6
0COOCHHOCTSAX Pa0dOTHI U pacyeTe Hepa3pe3HbIX 0aJOK HAa YIPYTUX OMOpax.

Tema 10. Pacuer cratudyecku Heonpeaeaumsix ¢epm (1 yac)

Bri6op pacuetHo#t cxembl U MeTona pacdyeta ¢pepm. [IpumeHnenne metona cui u
MeTroga nepeMemieHuil. OnpeaeneHue YCWIMM OT HEMOJBM)KHOM HAarpy3ku U
MOCTPOCHUE JIMHUIA BIUSHUS. Pacder CIOXKHBIX CTATHYECKH HEOMPEACTUMBIX (PepM C
ucnoibszoBanueM DBM. Ctatnuecku HeonmpeaearuMble KOMOMHUPOBAHHbBIE CUCTEMBI.

Tema 11. Pacuer craTu4eckH HeompeaeJJUMbIX APOK U BUCAYHUX CHCTEM

(1 gac)

Bb100p pacueTHOlM CXeMbl U METOJIa pacyeTa CTaTUYECKH HEOMPEIECTUMBIX apOK.

OcobeHHOCTH pacueTa JBYXIIApHUPHBIX W OecHiapHUpHbIX apok. Mcnonb3oBaHue

ynpyroro mneHtpa. Bnusaue o6xatust apku. [loHaTre o peryaupoBaHUU HANpPSKEHUH.



Bunpl Bucsuux cucteM U 0COOEHHOCTHM X pacuera. [loHsTHE O pacueTe BUCAUYUX
CUCTEM 10 Je(OPMUPOBAHHOMY COCTOSIHUIO.
Tema 12. Pacuer npocTpaHCcTBEHHBIX cucTeM(2 yaca)

Buasl mpoCTpaHCTBEHHBIX CTEPKHEBBIX CHCTEM, HUX PACUETHBIE CXEMBI.
CoenuHeHne CTEPKHEN MPU MTOMOILH MAPOBBIX U UUJIMHAPUYECKUX AapHUPOB. Onopel
MIPOCTPAHCTBEHHBIX CHCTEM. AHanu3 oOpa3oBaHUs MPOCTPAHCTBEHHBIX paM U (epM.
CnocoObl  ompejielieHUsT  yCWIMM B CTEPKHSIX  CTaTUYECKH  OMPEEeTUMBIX
npoCTpaHCTBEHHBIX  (epMm.  OmpesneneHue  MEepeMEIICHUH  MPOCTPAHCTBEHHBIX
CTEpKHEBBIX cucTeM. OCOOCHHOCTH MPUMEHEHUSI METOJIa CUJT M METOJ1a MepeMeIeHU I
B pacuerax CTaTUYECKU HEONPEJCIUMBbIX MNPOCTPAHCTBEHHBIX CTEPHKHEBBIX CHUCTEM.
PacyeT miockux pam Ha MPOCTPAHCTBEHHYIO HArPy3KYy.

Tema 13. OcHOBBI pacyeTa CTEpP;KHEBBIX CHCTEM 10 HeCyllel ClOCOOHOCTH
(2 gaca)

PaGoTa ceueHusi cTep>kHs B IIaCTHYECKO#l cramuu. Ilmactuueckue mapHHUpPHI.
[IpenenbHbIE COCTOSIHUSI CTATUUECKU HEONPEIEIUMBIX CUCTEM 110 METOAY IPEAEIBHOTO
paBHOBecusa. OCOOEHHOCTH pacdeTa MO HEeCyIIed CIOCOOHOCTH Hepa3pe3HbIX O0alok,
paMm, apok, cTaThuyecku Heompenenumbix ¢epMm. [loHATHEe O TpPUMEHEHUH METOJ0B
MaTEeMaTHYECKOTO MPOrpaMMUpOBaHusA. PacueT Ha MOBTOpHBIE 3arpykeHus. Teopema
IPUCTIOCOOJIIEMOCTH.

Pazpnen 111
OCHOBBI PACYETA ITPOCTPAHCTBEHHbBIX
TOHKOCTEHHBIX CUCTEM
Tema 14. OcHOBHBIC BApHALIMOHHbIE IPUHIUIIBIA MeTOABI (2 yaca)

[ToHsiTHE O BapUWAIMOHHBIX MPHHIIMIAX M METOJaX MEXaHHKHU JIePOopMUPYEeMBIX
T€l W WX MPUMEHEHUMM B NPOYHOCTHBIX 3aJadax. BapuanuoHHbIE YpaBHEHMS
Kactunbsino u Jlarpamxka. IlpuOnmk€HHble METOABI pacueTa, OCHOBAHHBIE Ha
BApHALMOHHBIX NMpUHIMIIAX. MeToa Purtna, ero cBa3b ¢ METOAOM MEPEMELICHH .

Tema 15. OcHoBbI MeTOa KOHEeYHOrO0 dJieMeHTa (MKJ)(2 yaca)

PacueTHas cxema meTroza KOHEUHOrO 3JIEMEHTAa. BUIbI KOHEUHBIX 3JIEMEHTOB U

CIIOCOOBI WX IMOJIYYCHUA. ITnockas 3aJgadya Hu n3rud IUIACTUHBI, COCTABJICHUC MaTpPHI]



KECTKOCTEH 371eMEeHTOB U uX cucreM. OcobeHHocTH ucnonb3oBanuss IBM B pacuerax
10 METOJly KOHEYHOT0 3JIeMeHTa. biiouHas 1 JeHTOYHas CTPYKTypa ypaBHEHUN METo/a,
UX peuIeHue, ONpeeieHe BHYTPEHHUX yCWIMi. Bompockl pacyera miuT Ha yopyrom

OCHOBAHHU.

Paznen IV
YCTOMYMBOCTb U JTUHAMUKA COOPY/KEHUI
YCTOMYUBOCTH COOPY/)KEHUM

Tema 16. MeToabl ncciae10BaAHUA YCTOMUNBOCTH yNIpyrux cucrem (1 gac)

Buner paBnoBecusi. [loTepst yCTOWYHMBOCTH CUCTEMBI «B MAJIOM» U «B OOJIBILIOM.
ITonsTnue KpuTHUEeCKOW Harpy3ku. Pasznuunble BUABI MNOTEPU  YCTOMUHUBOCTHU
nedopmupyemMbix  cucteM. OCHOBHBIE KPUTEpUM W METOABl  HCCJIEOBaHUS
YCTOMYHMBOCTH YIPYTUX CHCTEM: IWHAMUYECKHM, CTATUYECKU W SHEPreTUYECKUH.
VY CTOMYHUBOCTH CUCTEM C OJTHOM U HECKOJILKUMU CTEMIEHSIMH CBOOOIBI.

Tema 17. YcTOMUMBOCTH NPAMBIX CKATBHIX cTepakHeil (1 yac)

YCTOWUMBOCTD CXKATOrO CTEPKHS IIOCTOSHHOTO ceyeHus. lcmonp3oBaHue
TOYHOTO W TPUOIMKEHHOTO BBIPAKEHHS I KPUBHU3HBI cTepkHs. lcmonmb3oBanue
TOYHOTO U TPUOIUKEHHOTO BBIPAXKECHHS JJIs1 KpUBU3HBI cTepkHs. [uddepennnansabie
YpPaBHEHHUsI BTOPOT'O M YETBEPTOTO MOPSAKOB M UX MHTEIPUPOBAHUE IPU PAIUYHBIX
FPAaHUYHBIX YCIIOBUSIX, PEIIEHHWE 3aJa4yd O CKAaTO-U30THYTOM CTEpPKHE METOAOM
Ha4daJIbHBIX [TAPAMETPOB.

Tema 18. bousiee ci1oxkHBIE CJIyYaH UCCIACIOBAHUAYCTONYUBOCTH CKATHIX CTEPIKHEH
(2 gaca)

YCTOWUMBOCTD CTEPKHEW TMEPEMEHHOIO CEUYEHUS M CTEPKHEU, 3arpy’KEHHBIX
pa3IMYHOM HArpy3koM 10 JUIMHE CTepkHs. lloHATME O TOYHOM pELICHHM.
Hcnonp3oBanue MNpUOIMKEHHBIX METOJIOB. YCTOMUMBOCTh CTEPXKHS Ha YIOPYroM
OCHOBaHUU. Bnusinue nedopmanuu cliBura Ha BEJIMUYMHY KPUTUUYECKOM CHIIBI CHKATOTO

CTEpXKHSA. YCTOMYMBOCTb COCTaBHBIX CTEpKHEWU. YCTOMYMBOCTh UEHTPAIBHO U



BHEIICHTPEHHO CXAaThIX CTEPXKHEH € Y4eTOM YIPYro-rjiacTUYecKoil cTaguu paldoThl
MaTepuaa.
Tema 19. YcToi4uBOCTH paM M apok(2 yaca)

OcHoBHBIE JomnylIeHUS. MeToa CUll B MCCIEAOBAHMM YCTOWYMBOCTH PaMHBIX
cucreM. Merox nepemelieHui. BpluncieHue  peakuMii  CKATBIX — CTEpIKHEM.
Hcnonp3oBanue CUMMETpUM. YCTOMYMBOCTH HEPA3PE3HBIX CKATBIX CTEP)KHEH Ha
KECTKUX U YINPyrux omopax. PacueT ynpyrux paMHbIX CUCTEM MO JAehOPMUPOBAHHOMY
coctosinnto. [IoHsiTHE O pacueTe HA YCTOMYMBOCTD aPKHU U KPYIJIOTO KOJIBIIA.

JTUHAMMKA COOPYKEHUN
Tema 20. OcHOBHBbIE MOHATHA(2 Yaca)

JluHaMudecKre Harpy3kud U uX ocoOeHHOCTH. CUIbl MHEPIUHU. 3a/1aud U METOIbI
JTUHAMHKU coopyxeHui. [loHaTre o creneHu cBOOO b CHUCTEMBI.

Tema 21. KosiedbaHusi cucTeM ¢ 0IHOI cTeneHbI0 ¢cBO0OABI (2 yaca)

HuddepennmanbHoe ypaBHeHHE JBIDKeHHs. Mcmoib3oBaHME — ypaBHEHH
Jlarpamka 1 00OOIIEHHBIX KOOPAMHAT JIJIsi OMHCAHUS IBUKEHHUS CUCTEMBI C OJIHOM
cTeneHblo cB0OOAB. (CBoOOmHbIe KoneOanusa. YacTtora W mepuoa  CBOOOTHBIX
KojeOanuii. BpIHYyXJeHHbIE KojeOaHUs TpH JACHCTBUM TapMOHHWYECKOW Harpys3KHu.
OO6muit ciyvait neicTBUs Bo3Mymaromied cuibl. KuHemaTtwmdeckoe BO30YKIICHHE
KosieOanuii. Pe3oHanc m ero pasBurme BO BpeMeHHU. J[nHamudeckuii K03 UIMCHT.
Yuer cuI CONPOTUBIIEHUS.

Tema 22. Kosie0aHus1 cMcTEMBI ¢ HECKOJIbKUMHU CTeNEeHSIMU CBO0OAbI(2 yaca)

Huddepennmanbabie ypaBHEHHUS JBUKEHUS CHCTEMBl TMPU MPOU3BOIHHOM
Harpy3ke. CBoOonHble KoneOanus cuctembl. CHekTp 4acToT U (popmM cOOCTBEHHBIX
(rmaBubIX) ¢opM KoneOanwmii. JleiicTBMe Ha CHUCTEMY TapMOHWYECKOW HArpy3KH.
JleiicTBuEe TPOM3BOJIBHON Harpy3ku. PasznoxeHue ABMKEHHUS CHUCTEMBI 1O (QopMam
COOCTBEHHBIX KOJICOAHMI KaK MpUMEp MNPUMEHEHUs OOOOILIEHHBIX KOOPJAMHAT. Y4YeT
CUJI COIPOTHUBIICHUS. BBIHYKIEHHOE CMEILICHUE OIOPHBIX 3akperuieHuil. [loHaTue o

JTWHAMUYECKOM METOJIE pacyeTa COOPYKEHUI Ha CEUCMUYECKNE BO3ICUCTBUS.



Tema 23. KoJsiedanusi cucteMbl ¢ 06CKOHEYHO 00/IBIIUM YHUCIOM
creneHeii cBoooabI(1l yac)

Huddepenunanbable ypaBHEHHsI POJOJIbHBIX KoneOaHuil crepkud. [lonstue o
pacupoCTpaHeHUH yOpYTUX BOJIH. Crnektp MPOJIOJIBHBIX KoJIeOaHMil.
HuddepenunanbHoe ypaBHEHUE TMONEpPEUHbIX KoyiebaHui crepxkHs. (CBoOOaHbBIE
kosnebanus. banounsie pynkuuu, [lonsiTue 06 obieM ciyyae qeHCTBUS BO3MYILAIOMIEH
Harpy3ku. PemieHue MeToAOM HadalbHBIX MapaMeTpoOB MJisl cllydass TapMOHHYECKOTO
BO3/IeHCTBUA. PacyeT cTaTuueckd HEOoIpeJeNrMbIX paM Ha BUOPAIIMOHHYIO HarpysKy.
Onpenenenue 4actoT U (opM COOCTBEHHBIX KOJEOAHMI MO METOAY CWJI U METOAIY
nepemeiienuii. llonsatue o pacuere Oanok Ha JeWCTBHE TOJBH)KHOM HArpy3KH.
Oco0GeHHocTh padOTHl OAJIKK HA YIPYTOM OCHOBaHUU MPHU MOABUKHON HArpy3Ke.

Tema 24. HexkoTopble npuOJIHKeHHbIE METOAbI B JHHAMHUKE COOPYKEeHUH
(1 uac)

[TpubnukeHHBIE METO/IBI ONPEAEIIEHUS YaCTOT CBOOOIHBIX KoseOanuil. dopmyna
Panes. 3ameHa pachnpefelieHHBIX Macc COCpedOTOYEeHHbIMU. Vcmonbp3oBaHue
YUCJICHHBIX MATPUYHBIX METOJOB IIPH PEIICHWM 3aJad JAWHAMHUKHA CTEp)KHEH
NIEPEMEHHOMN KEeCTKOCTH U Macc. [IpubimmkeHHbIe onpeiesieHne aMIUIUTYIHBIX PeaKIIuit
C)KaTOro CTEp)KHSA, OCHOBAaHHOE HAa 3aMEHE JHWHAMUYECKOW JIMHUM HporudoB
COOTBETCTBYIOLIUMHU CTaTUYECKUMU (opMaMu u3ruda crepkHs. VMcnonap3oBaHue 3TuX

peaKkiui B pacueTax paM Mo METOAYy NEePEeMEIICHUN.

II. CTPYKTYPA U COAEP)KAHUE NPAKTUYECKOMN YACTU KYPCA

IpakTnyeckue 3aHsaTHs (36 YacoB)

3ansatue 1. KunemMaTtuueckuii 1 CTaTHYEeCKHIl aHAIHU3 CTEPKHEBBIX CHCTEM
(2 yaca).l'eomMeTprYECKN HEU3MEHSEMBIE, TECOMETPUUECKH U3MEHSEMbIE U MTHOBEHHO

n3MeHsieMble cucTeMbl. CITOCOOBI O6paBOBaHI/IH IrCOMCTPHUUYCCKH HCU3MCHACMBIX



IUDIOCKAX M TNPOCTPAHCTBEHHBIX CHUCTEM. CTENEeHb CTaTHYECKOM M KUHEMATHYECKOU
HEONPEIEIUMOCTH.

3ansitue 2. MeToabl ompeneieHusi YCHJINH OT NMOABHKHOW Harpy3skm (2
yaca). Orubaroniye Smopbl W JAUHUM BiAUsSHUA. CTaTUYecKM M KUHEMATUYECKUU
METO/bl TOCTPOEHUsl JIMHUMA BIMsHUA. JIMHUM BIMSAHMS TpU y3J0BOW mHepenaye
Harpy3ku. OnpezneneHue yCuiaud IO JUHHUAM BiIMsHUA. OnpenesieHue pacyeTHOTO
MOJIO’KEHUSI TIOJIBUKHBIX HAPY30K MO JUHUAM BiusiHus. [Ipumepsr.

3ansaTue 3. Pacuer miaockux ¢gepm (2 yaca). Ocodbernnoctu paboTel Gpepm npu
y3JI0BOM Harpys3ke, X pacueTHble cxeMbl. OnpeeneHusl YCUIN B CTEPKHIX (epMbl
OpU HEMOABWKHON Harpy3ke M CpaBHEHHE C OIpeAesieHHeM YCWIMM B Oaykax.
[locTpoenue nuHUI BIMSHUS yCWIUMH B cTepkHAX (pepMm. CTpyKTypa IINPEHTEeIbHBIX
depm U omnpesenieHne yCWINA B UX cTepKHAX. [locTpoeHne airopuTMoB omnpeeseHus

yCI/IJ'II/Iﬁ B CTCPIKHAX (1)CpM C UCIIOJIb30BAHUCM KOMIIBHOTCPOB.

3ansaTne 4. Pacuer TpexmapHUPHBIX CUCTEM (2 yaca).
OnpeneneHue OMOPHBIX pEAKIU U  BHYTPEHHHX CHJIOBBIX  (DaKkTOpOB.
[locTpoenue nMHUN BIUSHUS B TPEXIIAPHUPHBIX CHUCTEMax. METOJ HYJIEBBIX TOYEK.

TpexmaHupHbIe apKH ¢ 3aTsHKKOW. Pacder TpeximapHUPHBIX apOYHBIX (hepM.
3ansatue 5. Onpenenenue mnepememieHuii (2 4vaca). Ilepememenuss m ux

ob6o3HavueHusi. OOMmUNA METOJ OINpeaeieHUs TepPeMEeNIeHUn U CIOCOObI BBIYUCIICHUS
uHrerpaina Mopa. [Ipasuiio Bepemaruna. [lepemenienusi OT U3MEHEHUS TEMIIEPATYPHI U
nepeMenienust omnop. OmnpenelieHHe MOTEHIMAIbHON SHEPrud yIpPYrod CUCTEMBI.
BrlpaxkeHrne MNOTEHUMAIBHOM 3HEPIUM Yepe3 BEKTOp HArpy3kKH M Yepe3 BEKTOpP
IepeMELICHUM.

3ansaTne 6. Metonq mnepememenuii (2 4aca). OcHOBHas cucTeMa METOJa
nepeMelieHnil (Ha npuMepe MIOCKUX CTePKHEBBIX cucTeM). KaHoHnueckue ypaBHEHUS
METO/Ia TMEpEeMEIICHU. AJITOPUTM pacyera IpPU MCIHIOJIb30BAHUM JIOMYILIECHUS O
HEPACTSKUMOCTH CTEPKHEN: onpenesieHre Ko3(P(UIIMEHTOB KAHOHUYECKUX YPaBHEHUM

Y TPY30BbIX PEAKIMH, PEIICHUE YPABHEHUH U TOCTPOCHNE OKOHYATEIbHBIX JITIOP.



3ausatue 7. Pacuer Hepa3pe3Hbix 0ajiok (2 yaca). [I[pumMeHenue merona cui K
pacueTry Hepas3pe3HbIX OaloK MpU HEMOJBHKHOM Harpyske. OcOOEHHOCTH pacyeTa
Hepa3pe3HbIX 0aJ0K Ha YIPYruX ornopax.

3ausitue 8. Pacuer craTuyecku HeompeaeauMmbix ¢epm (2 uyaca).Bribop
pacueTHOM cxembl M MeToja pacueta ¢depMm. [IpuMeHeHue meroma CWI U METOJA
nepeMeiieHnii.  Pacuer  CIIOKHBIX ~ CTaTUYECKHM  HEONpenenuMblx  pepm ¢
ucnojap3oBanueM JBM.

3ansaTue 9. Pacyer craTuyecku HeompeaeJHUMBbIX aPOK M BHUCSYHMX CHCTEM.
Bri6op pacueTHOM cXxeMbl M METOJa pacueTra CTAaTUYECKH HEOMpPEACTUMBIX apoK.
OcobeHHOCTH pacueTa ABYXIIAPHUPHBIX U OecimapHUpHBIX apok. [loHsTHe o pacueTe
BUCSIYUX CUCTEM TI0 J1Ie(OPMUPOBAHHOMY COCTOSHUIO.

Bansitue 10. OcCHOBHBIe BapHANIMOHHbIE NPUHIUNBLI W MeTOAbI (2
yaca).Bapuanuonnsie ypaBHenus Kactwibsino u Jlarpanxka. [IpuOmmkEHHBIE METO b
pacueTa, OCHOBaHHbIE HAa BapMallMOHHBIX IpuHIHKIAaX. Meron Putna.

3ansatue 11. OcHoBbI MeTOAa KOHeyHOro »3jaemenra (MKJ) (2
yaca).PacueTtHas cxema Meroma KoHeuHOro sieMeHta. [lnockas 3amaya W u3rud
IUIACTUHBI, COCTABJIEHUE MATPUIl >KECTKOCTEW 3JIEMEHTOB M UX CUCTEM. biouHas u
JIEHTOYHAsl CTPYKTypa YpaBHEHHI METOAa, WX PELIEHUE, ONPEACIICHHUE BHYTPEHHHX
YCUJTHM.

3ansaTne 12. Metoabl HCCJAeI0BAHMS YCTOMYMBOCTH ynpyrux cucrem (1
yac).Y CTOMIMBOCTh CUCTEM C OJHON M HECKOJIBKHUMHM CTCIICHSIMH CBOOO/IBI.

YcroitunBocTh NPAMBIX cxKATHIX cTep:xkHell (1 wac). J[uddepennumansabie
YpPaBHEHUsI BTOPOT'O M YETBEPTOTO MOPSAKOB M UX MHTEIPUPOBAHUE IPU PAIUYHBIX
FPAaHUYHBIX YCIIOBUSX, PEIIEHHWE 3aJa4yd O CXKATO-U30THYTOM CTEPKHE METOAOM
HayaJbHBIX MAPAMETPOB.

3ansatue 13. Bosee ciioKHBIE Ciy4YaW HCCIAEJOBAHUA YCTOWYMBOCTH CiKATHIX
crep:kHedl (1 4ac). YCTOMYMBOCTH CTEPKHEU INEPEMEHHOTO CEYEHUS U CTEPIKHEW,
3arpyKE€HHBIX Pa3IMYHON HATPY3KOU IO JJIMHE CTEPKHSI.

YcroituuBocTh pam u apok (1 yac). Beruucnenne peakuuil CxKaTbIX CTEPKHEM.

Hcnonb3oBanne CHUMMETpUM. YCTOMYMBOCTh HEPA3PE3HBIX CXKATBIX CTEPKHEU Ha



KECTKUX U YINPyrux omnopax. PacueT ynpyrux pamMHbIX CUCTEM MO AeHOPMUPOBAHHOMY
cocrosinnto. [IoHsTHE O pacuere HA YyCTOMYMBOCTD aPKU U KPYIJIOTO KOJIBIIA.

3ausatue 14. OCHOBHbIC NOHATHS JMHAMHMKHM KOHCTPYKUMH (2 4aca).
Jlunamuueckue Harpy3ku M uX ocoOeHHocTH. Cwiibl WHEpUUU. 3ajadyd U METOJIbI
IUHAMUKH coopykeHuil. [lonsitue o ctenenu cBoOoabl cucteMsbl. [Ipumepsi.

3ansitue 15. Kosebdanmsi cucteM ¢ OIHOI CcTenmeHbI CcB00OOABI (2 4aca).
Omnpenenenue 4aCTOThI U MEpUOJia CBOOOAHBIX KosieOaHuil. BeiHyXIeHHBIE KOJIeOaHus
npu  JACUCTBUM TapMOHMYECKOW Harpy3ku. OmnpejaesieHHue pe30HAHCHOW YacTOTHI.
Hunamudeckuit ko3 GUIMEHT. YYeT CHIl COPOTUBIICHUSI.

3ansitie 16. KojiebaHusi cHCTEM ¢ HECKOJIbKMMH CTeNeHsIMH CBOOOABI (2
yaca).Paznoxenue IBWXKEHHUS CHUCTEMBbI MO (opMaMm COOCTBEHHBIX KOJIeOaHUN Kak
npuMep IpuMeHeHUsI 0000IIEHHBIX KOOPAUHAT. YUYET CUJI COMPOTHUBIICHHUS.

3anatue 17. Kosebdanus cucrem ¢ 0eCKOHEYHO OOJBIIMM YHMCJIOM CTeNeHei
cBo0OaBI (2 wuyaca). PemeHne METOJOM HAudallbHBIX TApaMETPOB [Jis  Ciiydas
rapMOHMYECKOTO BO3JEHCTBHUSA. Pacuer cTaTMuecKkd HEONpENeIUMBbIX paM Ha
BUOpAIIMOHHYI0 Harpy3ky. Onpenenenue 4actoT U GopM coOCTBEHHBIX KOJIEOAHHM 1O
METOAY CHUJI U METOAY EPEMELICHUN.

3ansaTue 18. Hexoropblie npud/jn:keHHbIe METOAbI B JTUHAMUKE COOPY:KeHUM
(2 yaca). IlpubnmxeHHbIE METOABI OMpPEICICHUS YacTOT CBOOOJHBIX KOJICOAHUH.

®opmyna Panes. 3ameHa pacnpeieIeHHbIX MacC COCPEI0TOUCHHBIMHU.

I1l. YYEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUYAIOIUXCS
CamocTtosTenbHass padoTa CTYAEHTOB BKJIIOYAET HW3YyUYECHHE TEOPETUUECKUX
pasnesnoB Kypca, pacuéTHO-rpadudecKux paboT, TOATOTOBKY K SK3aMEHY.
[IpenonaBarens  BEOET  MOCTOSHHBIM ~ KOHTPOJb  IOCEIICHWS  3aHATHUM,
KOHCYJIbTUPYET  CTYAEHTOB 1O  BOINPOCAM, CBSI3aHHBIM  C  BBIINOJHEHHUEM

MPEAYCMOTPEHHBIX PaboT, a TaKXKe KOHTPOJIUPYET XOJ padoThl CTYAEHTOB BO BpeMs



ayIUTOPHBIX 3aHATUN. J[pyrue KOHTPOJIbHBIE MEPONIPUATUS HACTOALLEH IPOrPaMMOM HE
IIPEAYCMOTPEHBI, OJTHAKO IO PEIICHHUIO BETYLIETO MPENOAABATENSI MOTYT IPOBOJIUTHCS.

Y4eOHO-MeToInYecKoe 00EeCreYeHre CaMOCTOSITENIbHOM paboThl 00ydYaromuXxcs
no pucuurinHe «HxeHepHble pacueThl B KOpaOJIeCTPOSHUN» BKIIIOUAET B ce0s:

- TUIaH-Tpa(UK BHIMOJHEHUSI CaAMOCTOSITENIbBHOM pabOThl MO AUCLUIUIMHE, B TOM
YHUCJIE IPUMEPHBIE HOPMBI BPEMEHH HA BBINIOJIHEHUE IO KAXKIOMY 3aJaHHUIO;

- XapakTepHCTHKA 3aJlaHui JUIsl CaMOCTOSATEIbHOM paboThl oOydarouuxcs u
METOANYECKNE PEKOMEHAALMH 10 UX BBIMIOJIHEHUIO;

- TpeOOBaHMSI K IIPEJICTABICHUIO U OPOPMIIEHUIO PE3YJIbTATOB CaMOCTOSITENILHOM
paboThI;

- KPUTCPHUHU OLICHKH BBIIIOJIHCHUSA CaMOCTOSITCJIbHOM pa6OTBI.

IV. KOHTPOJIb JTOCTUXEHWS IEJENA KYPCA

Ne Kontponupyemsie Konp! 1 sTamnst OueHouHbIE CpeAcTBa
n/m pasnuensl / TeMbl dbopMupoBaHUs
JTUCIUIUTAHBI KOMITETEHIIUH Texytmn TPOMEKYTOHHA
KOHTPOJIb aTTecTanus

1 | Kunemarnueckuii wu | [1K-2 3HaeT

CTaTHUYECKUN aHaIu3 VOl

CTEPKHEBBIX CUCTEM ymeer i

BJIa/IeET

2 Metoner  omnpenene- | [1K-2 3HaeT

HHUS  YCUIMH  OT

HETIO JBUKHO [IK-9 | ymeer YO-1 3amwura JIP
HarpyskH BJIAJIEET
Metonsl ompenene- 3HACT
3 HHH YCHVH O k-2 yMeeT YO-1
MO ABIKHOM
Harpyskn BIIAJICET
4 Pacuer mwiockux | ITK-9 3HAET
epm
TK-2 ymeer VO-1 Rarmura JIP
BJIAJEET IIpuem PI'P

5 Pacuer T1IK-9 3HAET




TeXIIAPHUPHBIX [1K-2 yMeeT vVO-1 3amura JIP
CHCTEM
BJIAJEET
6 | Onpenencuue IK-9 3HAeT
MepeMenIeHU u 5
HEKOTOPHIE TIK- yMeeT VO-1 3amura JIP
OCHOBHBIE TEOPEMBI S
7 Merox cui TIK-2 3HAET
yMeeT YO-1
BIIAJEET
8 | Meron TIK-2 3HAET
nepeMenieHu i
yMeeT YO-1
BJIAJEET
9 | Pacuer nepaspesnoii | [1K-9 3HAeT
Oanku
[1K-2 yMeeT YO-1 Samura JIP
BJIAJICET [Tpuem PT'P
10 | Pacuer crarmuecku | I1K-2 3HAET
HEOMpeIeTUMON
bepmer yMeeT YO-1
BJIAJEET
11 | Pacuer craruyecku | ITK-9 3HAET
HEOTIPEICTUMBIX )
apok W  BHCHIHX IK- yMeeT YVO-1 3amura JIP
CHCTEM
BJIAJCET
12 | Pacuer TIK-2 3HAET
MIPOCTPAHCTBEHHBIX
— yMeeT YO-1
BJIaJIEET
13 | OcHoBBI pacuera | [IK-2 3HAeT
CTEP)KHEBBIX CHUCTEM 1
1o Hecymei ymeet YO-
CIIOCOOHOCTH e ——
14 | OcHOBHEBIE TIK-2 3HAET




BapHalMOHHbIE yMeer YO-1
MIPUHITUTIBI u
METOZBL BJIaJI€ET IIpuem PI'P
15 | OcHoOBEI merona | I1K-2 3HAET
KOHEYHOTO DJIEMEHTA
(MKB) YMCET YO-l
BIIAJEET
16 | Mertoas! TIK-2 3HAET
HACCIEN0BAHUS
YCTOWYMBOCTH ymeer Yo-1
YIPYTUX CHCTEM F—
17 | YcroitunBocTts I1K-9 3HaeT
MPSIMBIX CHKATBIX 5
cTepKHeit IIK- yMeeT YO-1 3armqura JIP
BJIAJICET [Tpuem PT'P
18 | Boiee cnoxnsie | ITK-2 3HaeT
Cllydan HCCle0Ba-
HHUS  YCTOHYMBOCTH ymeer yo-l
CKATBIX CTEpIKHEH F———
19 | YcroiuuBocte pam | [TK-9 3HaeT
1 apoK
[1K-2 yMeeT VO-1 amura JIP
BJIAJEET
20 | OchHoBuele moHsTHA | [IK-2 3HAET
ITAHAMUKHA
CTEP)KHEBBIX CUCTEM ymeer YO-1
BJIAJCET
3HaeT
Konebanus cucrem ¢ | [[K-9
21 OJTHOH CTENEHBIO yMmeeT VO-1 3amura JIP
CBOOOIBI 1IK-2
BJIAZCET
3HAET
Konebanus cucreM ¢
22 | HeCKOJIbKUMHU I1K-2 yMeeT YO-1
CTENEHSIMH CBOOOIBI
BJIAZCET
23 TIK-2 3HAET

Konebanus cucrem ¢




OECKOHEYHO  00JIb- yMeeT YO-1
MMM YHUCIIOM CTe-
neHel cBoOO Ik BIIajceT
HekoTopsie 3HacT
MIPUOJIMIKCHHBIC
24 P [1K-2 yMeeT vVO-1
METO/Ibl B JIMHAMHKE
COOpYKEHHUH BJIAJICET DK3aMeH

(YO-1 — cobecenoBanme)

O6H_II/IG TpC6OBaHI/ISI K pe3yjibTaTaM OCBOCHH:A NUCHUIINIMHBI, TUIIOBBIC BOIIPOCHI
HJIA 3K3aMCHAa U APYTUC MATCpHAJIbl, XaPAaKTCPU3YIOUIUEC JOTallbl q)OpMI/IpOBaHI/IH
KOMHGT@HL{I/Iﬁ B IIponecce OCBOCHUA O6pa30BaTCHBHOﬁ nporpaMmsbl, IMpCACTABJICHBI B

[Ipunoxenusx.

V. CHHUCOK YYEBHOM JJUTEPATYPHI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIHHEYHEHHUE JUCHUIIJINHBI

CnMcoK 0CHOBHOIi JIMTEpPaTyPhI

1. NapxoB A.B., lllanmomuukor H.H. CtpourtenpHas mexaHuka. YUeOHUK IS
By30B. U31.9-¢, ucnip. M: uzn-Bo Jlans, 2007, 655

2. Anexcangpo A.B., Iloranos B.Jl., 3emneB B.b. CtpoutenbHas mexaHuKa.
VYueOnuk nis By3oB. Yacte 1. M: Beicmas mikona, 2009,703.

3. Ky3emun JLIO., Cepruenko B.H. Crpourensnas mexanuka. M.: PTOTVYIIC,
2004.

4. Kysemun JLIO., Cepruenxo B.H., Ary6os A.b., SfAmmukoBa E.A.
CrpoutenbHas MeXaHuKa. 3aJjaHus Ha KOHTpoJabHbIe padoTel. M., PITOTVYIIC, 2006.

Cnucok 10N0JTHUTEbHOI JIUTEPATyPbl

1. JapkoB A.B., HlanomuukoB H.H. CtpoutensHas mexanuka. — M.: Beiciias
mkoJa, 1986 — 607 c.

2. JleontseB H.H., Co6oneB JI.H., AMocoB A.A. OCHOBBI CTPOUTEITHLHOM
MEXaHUKHU CTEepPKHEBBIX cucteM. — M.: ACB, 1996 — 541 c.

3. Pxxanununa A.P. CtpoutenbHas mexanuka. — M.: Boicmras mkoira, 1991-439c¢.

4. CmupnoB A.P., AnexcannpoB A.B., JlamenkoB b.4., [llanomuukos H.H.
CrpoutenbHas MeXaHuKa. JIMHaMUKa U yCTOMYMBOCTB coopykeHuil. M.: Ctporiunsaar,
1984

HNHTepHeT-pecypcenbl

1. Caiit JaneneBoctounoro ®enepansnoro Yuupepcuteta: http://dvfu.ru/



http://dvfu.ru/

Hayuynas  OuGnumortexka/OnexkTpoHHbIE  pecypchbl/Pycckossbiunbie  pecypcebl/M3a-Bo
«JIlauby:

- «Comnporusnenne marepuanoB. Ilocobue no pemenuto 3amau» Mupomao6oB
N.H., AnmameroB @.3., Kypummuun H.A., W3oroB W.H., 2009 r., 612
c.http://e.lanbook.com/books/element.php?pll_cid=25&pll id=668

- «MexaHunka kKoHCTpyKuMil. Teopernueckas Mexanuka. CONpoTUBIEHNE
MarepuanoBy», Monotaukos B. ., 2012 r., 608
c.http://e.lanbook.com/books/element.php?pll cid=25&pll_id=4546

2. BoponoBa JLI., KopmynoBa I.J[., Cob6oner I.H. ComnpotusieHue
marepuanoB. Y.I: Tlucemenuwie nexnuu. - CII6.: C3TY, 2003. - 126 c.Owwubka!

Heponyctumbiii 06beKT runepccbiaiku.

3. Bsskoa JLIL, Mansue JI.B., byrakoB C.B. Mexanuka. Yacts 1:
Mertoauyeckne yKazaHWs 10 BBINOJHEHUIO pacdyeTHO-rpaduueckux paboT. -
ExarepunOypr: roy BIIO YI'TY-VIIN, 2005. - 28
c.http://window.edu.ru/resource/699/28699

HopMmaTuBHO-IpaBOBbIEe MaTEePHAJIbI

1. TlpaBuna kmaccudukanvu U MocTpoiiku Mopckux cynoB. Yacte |l Kopmyc.
Poccuiickuii Mmopckoit peructp cynoxoactsa. CII6.: 2018. 207 c.

2. I'OCT 8239-89. banka nBytaBpoBasi.

I'OCT 8240-97. llIBennep.

I'OCT 8509-93. Yronok paBHOMOJIOYHBIH.

I'OCT 8510-86. Yronok HEpaBHOIOJIOYHBIM.

I'OCT 8645-68. Tpyba npsiMOyroibHasl.

I'OCT 8732-78. Tpyba cTanbpHas GeciioBHas.
I'OCT 10704- 91. Tpyba cranbHas 3JIEKTpOCBapHAas.
I'OCT 2590-2006. Kpyr.

© © N o 0o &~ w

IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTMH

H NporpaMmMHoOro ob0ecneyeHHUs!


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=668
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=668
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=668
http://window.edu.ru/resource/699/28699

IIpy 1poBeneHUM 3aHATUM UCIOJB3YETCS CTAaHIAPTHOE MYJIbTUMEIUNHOE
o0opy/loBaHUE C JEMOHCTpaluei yd4eOHBIX MaTephalioB B BHUIE BHUICOPWIHLMOB U

ciainoB B popmare PowerPoint.

VI. METOIAUYECKHUE YKA3AHUSA
IO OCBOEHHIO JUCHHUIIJINHbI

Ha nmepBoM 3aHaTHM TipemnojiaBaTteib UHPOPMHUPYET CTYAECHTOB O COJEpKaHUU
y4eOHOM TUCHIUITMHBI U TPEOOBAHUX K €€ OCBOEHHUIO.

[lepen KaXXapIM 3aHATHEM CTYACHT JIOJDKEH O3HAKOMUTHCS C Y4YEOHBIMU
MaTepuajaMd [0 TeMe MpeJCTosmero 3aHsATus. Bo BpeMs JEKIUOHHBIX H
NPAKTUYECKUX 3aHATHUH CTYACHTHl JIOJDKHBI BHUMATENBHO BBICIYIIMBATH YYEOHBIN
matepuan. [Ipy KypcOBOM MPOEKTUPOBAHUM M BBINOJHEHUH MPEIYCMOTPEHHOIO
pacu€THO-TpapuecKoro 3aJaHusi HCIOIB3YIOTCS COOTBETCTBYIOIIME METOAMYECKUE
ykazaHus. Eclii CTyIeHTBl BCTpETATCS C 3aTpyAHEHUSIMH B oOOecleueHur Y4eOHOMU
JUTEPATypOr, OHU MOTYT TMOJYYUTh HEOOXOAUMbIE Y4eOHO-METOANYECKUE MaTepHaIbl

Y BCAyHICTO IMPCIIoaaBaTCIIAd.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHHUE
JUCHUIIJIUHDBI
[IperogaBarens mMpu MPOBEACHUN 3aHATHH HCIIONIB3YeT UMEIOIIeecs B y4eOHOH
ayIUTOPUH MYJIBTUMEINHHOE O0OpYyIOBaHHME I JEMOHCTpPAIlMU BHUACOPUIBMOB U
npe3eHranuid B hopmare ppt (pptx).
B nacrosimee Bpems Ha kadenpe Benércs paboTa Mo pa3BUTHIO MaTepUATBHON
0a3bl. [lo Mepe e€ pa3BuTHs OyaeT COBEPIICHCTBOBATHCS MaTePUATBHO-TEXHUYECKOE

oOecrieyeHne QUCIUATUINHBL.
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Ilnan-rpauk BbINOJHEHHUSA CAMOCTOATEIbHON Pa0dOThI 110 JUCHMILINHE

Ne Jara/cpoxn Bun IIpumepHubie | ®opMa KOHTPOJIA
n/n BbIINOJIHEHUSA CaMOCTOATEJIbHOMI HOPMBI
padoThI BpeMeHH Ha
BbIINIOJIHEHH e

5 cemecTp 72 yaca

[lepen 3anatusamu | Ilogroroska K | 21 gacoB CobecenoBanue
3aHATUSAM

B teuenune Brmonnenue PI'P 24 qaca IIpoBepka BBITOTHEHNUS.

cemecTpa (4 3amanms) [Tpuém PT'P

[Ipu moaroroske k | IlogroroBka k cmaye | 27 gaca IIpuém sk3ameHa

9K3aMeHy 9K3aMeHa

XapakTepucTuKa 3aJJaHUH VIS1 CAMOCTOSITE/IbHON PadoThl 00y4aoIIMXCS
U MeTOAMYEeCKHe PEKOMEH/IAIUH 10 UX BbINOJTHECHUIO

CamocrosiTennbHas paboTa CTYIEHTOB BKIIOYAET HW3YYEHUE TEOPETUUYECKUX
paszenoB Kypca, BoioiaHeHue 4-x PI'P, a Takke MOArOTOBKY K cllaye dK3aMeHa.

TeMbl pac4eTHO-TIPOCKTUPOBOYHbIX 32IAHUM

PI'P Nel. Pacuer mutockoil cTatudecku ompeneiaumont depmbl. OmpeneneHue
YCWJIUNA B CTEPXKHAX TpH pydHoM cuere u ¢ nomoibio [I9BM. Ilogbop ceuenwmii
CTEP>KHEHN U3 YCIOBUA MPOYHOCTH IO HOPMAJIBHBIM HANPSKEHUSIM.

PI'P Ne2. Pacuer nsatunposeTHoN Hepa3pe3Hoil 6anku. CocTaBlieHUE ypaBHEHHIM
TpeXx MOMEHTOB. OmpenelieHHe OIMOPHbIX MOMEHTOB M «IMIIHUX» HEU3BECTHBIX
peakuuii. IlocTpoeHne »Hmiop mMepepe3bIBAOIMINX CHII M U3THOAIONIUX MOMEHTOB.
[TonGop ceuenust Ganku. [lonHas mpoBepka MPOYHOCTU (PYUYHOM CUET M C MOMOIIBIO
I[19BM).

PI'P Ne3. PacueT cTaTMdecku HEONpeIeIMMOM TIIOCKOM pambl. BoiOOp 0CHOBHOM
cucteMbl. COCTaBI€HUE CUCTEMbl KAHOHMYECKUX ypaBHEHUU MeTona cuil. [locTpoenue
€UHUYHBIX U Tpy30Boil smiop. Pacuer ko3 PuIMEHTOB KAHOHMYECKUX YpPaBHEHUU
MeTona cwi. OnpeneneHue HEU3BECTHBIX PEaKTUBHBIX ycuiuil. IlocTpoeHue smrop
BHyTpeHHUX cuil. [lonbop cedenuit crepxueid pambl. OmnpeneseHue NepeMEnIeHud B

3a/IaHHBIX TOYKaX (py4HOU cueT u ¢ nmomoibsio [19BM).



PI'P Ned4. Pacyer ycTOWYMBOCTH NPSIMBIX CKATBIX CTEPKHEU IMOCTOSHHOIO M
MEPEMEHHOI0 CEYEHHUs MPU PA3IUYHBIX BapHaHTaX 3aKperieHus (PyyHOU CUeT U C

nomoipio [I9BM).

PexomeHnaanum no caMmocTosiTeJIbHOI padoTe CTYAeHTOB

Ha nexuusx mo AMCHUIUIMHE CTYAEHTaM COOOUIAIOTCS TEOPETUYECKHUE CBEIACHUS
[0 pPa3IMYHBIM pazlieflaM Kypca NPUKIAJHOW MEXaHWKH B KopabiectpoeHuu. s
3aKperieHus MPONAECHHOIO0 MaTepualia, pa3BUTHS HABBIKOB MH)KCHEPHBIX PAcy&ToB U
dopMupoBaHusi 0oJiee HATJISAHBIX MPEACTABICHUN O TMOBEICHUM KOHCTPYKLUHH 1O
HArpy3KoW CTyJEHTaM IMpeJiaraeTcsi BBINOJIHUTH PsJl pacyeTHO-rpauueckux padorT.
Meronuueckue yKa3zaHHS 10 BBIIIOJIHEHUIO JTUX padOT NPENOoCTaBISIOTCS B
pacnopsKeHUe CTYIEHTOB.

[Ipy BbIMOSHEHHH PACYETOB HEOOXOAMMO CTPOTO ClIE0BaTh METOAMYECKUM
yKa3zaHHsIM, o0Opaillas BHUMaHUE Ha COOJIOJEHUE pPa3MEPHOCTEN BEIMYWH, BXOASAIINX B
dbopmybl. J{J1s IpaBUIILHOM OLIEHKH MOJYy4aeMbIX PE3yIbTaTOB BaXKHO MPEBAPUTEIHHO

IMpOCMAaTPHUBATH TCOpeTI/ILICCKI/Iﬁ MaTtcpuall 1o TeMe.
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IHacmopt ®OC

Ne KonTposmmpyembie Koppl 1 3Tamnsl OLieHOYHBIE CPE/ICTBA
/o pas3zaensl / TeMbl dopmupoBanus
IACIUATUINHEL KOMIIETEHITUH TCKYyHINN HPOMEKYTOTHAT
KOHTPOJIb aTTEeCTaIIM
1 Kunemarnueckuii u | I1K-2 3HaeT
CTaTHYECKUI aHaIn3
CTEP)KHEBBIX CHCTEM ymeer Yo-1
BIIAJEET
2 Mertoabr ompenene- | [TK-2 3HAET
HUAS  yCUIUMH  OT [K-9 vO-1
HETIOIBFKHOM ) ymeert )
Harpysku BJIAJEET
Mertoapl ompenerne- 3HAceT
HUSA CHUINH  OT
3 Y . [K-2 yMeeT YO-1
IO ABIDKHOM
Harpysku BJIAJICET
4 | Pacuer miockux | ITK-9 3HAeT
epm
[1K-2 yMeeT VO-1
BJIAJICET [Tpuem PT'P
5 | Pacuer I1K-9 3HAeT
TEXIIAPHUPHBIX K2 YO.L
CUCTEM ) ymeer )
BJIAJIEET
6 Onpenenenue T1IK-9 3HAET
MePEMEIIEHU I u K-2 VO-1
HEKOTOpbIe i yMmeer i
OCHOBHBIE TEOPEMBI BIaneeT
7 Mertox cun TIK-2 3HaAET
yMmeeT YO-1
BIIaJEET
8 | Metox [1K-2 3HaeT
MepEeMEIICHUN
yMmeeT YO-1
BIIAJEET




9 | Pacuer nepaspesnoii | [IK-9 3HaeT
Oanku
I1K-2 yMeeT VO-1
BJIaJI€ET IIpuem PI'P
10 | Pacuer crarnuecku | ITK-2 3HaeT
HEONPEICTUMON
bepmsr yMeeT vVO-1
BIIAJEET
11 | Pacuer cratnuecku | ITK-9 3HaeT
HEOTIPEICITMMBIX ) 1
apoK ¥ BHCSYHX TIK- ymeer yo-
CHCTEM BJIAJEET
12 | Pacuer TIK-2 3HAET
MIPOCTPAHCTBEHHBIX
CHUCTEM ymeer yo-1
BJIAJEET
13 | OcHoBBI pacuera | [1K-2 3HaeT
CTCP)KHEBBIX CHCTEM VOl
1o Hecymeit ymeer i
CIIOCOOHOCTH BIaneeT
14 | OcHOBHEIE I1K-2 3HAET
BapHUAI[MOHHBIC VO.1
HPHMHLUITBI " ymeer )
METOZBL BJIAJIEET [TIpuem PT'P
15 | OcHOBHI merona | ITK-2 3HAET
KOHEYHOTO JIEMEHTA
(MKD) yMeeT YO-1
BJIAJCET
16 | Mertoab! TIK-2 3HaAET
HUCCIIEOBAHUS 01
YCTOWUYUBOCTH ymeet yO-
YIPYTHX CHCTEM BIaneeT
17 | YcroitunBocth T1IK-9 3HAET
MPSIMBIX CXKATBIX ) 1
CTepIKHEH TIK- ymeer yo-
BJIJICET IIpuem PI'P




18 | Bomee croxneie | [TK-2 3HAET

cJIydyanu HcCCJICO0Ba-

. vVO-1
HUS  YCTOWYMBOCTHU ymeer

JKATBIX CTEPIKHEN
Cxa CTCPIKHE BJIaJIcET

19 | YcroituuBocts pam | ITK-9 3HAeT

U apoK
[1K-2 yMeeT YO-1
BJIAJICET
20 | OcuoBubie mousitus | [1K-2 3HaeT
JTMHAMUKA
CTEP)KHEBBIX CHCTEM ymeer yo-1
BJIaJICET
3HaeT
Konebanus cucrem ¢ | [[K-9
21 OJIHOM CTETIeHbIO yMeeT vVO-1
CBOOOIBI IK-2
BIIaJICeT
3HaeT

Konebauus cucrem ¢
22 | HECKOJIBKIMH [1K-2 yMeeT YO-1
CTENEHAMHU CBOOOIBI

BIAJIEET

Komnebauus cucrem ¢ 3HACT

23 OeCKOHEYHO  00JIb- [K-2 Ty VO-1
UM YUCIIOM CTe-

neHei cBo0o bl BIIAJICET
HekoTopsie 3HacT
MPUOITHKEHHEIE
24 P MK-2 | ymeer YO-1
METOIbI B JUHAMUKE
COOPYKEHUU BJIAZIEET Ok3aMeH

(YO-1 — cobecenoBanue)

Texkymuil  KOHTPOJb OCYHIECTBIAETCS IMYTEM KOHTPOJSA  TOCEIIAeMOCTH
CTyICHTaMHU 3aHSITUMA, OLEHKM aKTUBHOCTU BO BpEMs MPAKTUYECKUX 3aAHSATHUH.
OO0si3aTeIbHBIM SBIISIETCSL BBIMOJHEHHE BceX mnpenycMoTpeHHbix PI'P. IlpoBenenue
KaKUX-JIMOO CHeIUaIbHbIX KOHTPOJIBHBIX MEPONPUITHI (KOHTpOJIbHAsE paboTa, ompoc)

BO3MOZKHO II0 PCHICHUIO BEAYIICTO IIPCIIOAaBaTCIIA.



Bo Bpems 3k3aMeHa u 3a4€Ta CTYJIEHT AOJDKEH MPOSBUTH 3HAHHE TEOPETHUYECKUX
OCHOB pacy€ToB MPOYHOCTU OCHOBHBIX KOHCTPYKTHUBHBIX 3JEMEHTOB CYIOBOIO
KOpIyca, IOHUMaHUuE METOJI0B Pacu€ToB.

KpurepusiMmu olleHKHM CTyJ€HTa Ha SK3aMEHE U 3auére CIyXaT KaK KayecTBO

OTBCTOB Ha IMOCTABJICHHBIC BOIIPOCHI, TaK U €I'0 pa60Ta B TCUCHHUC CEMECTpaA.

MeTtoanyeckue peKOMeH/IalM U, ONpe/Ie/AIlIne NPoueaypPbl OLeHUBAHMS
pPe3yJbTATOB OCBOCHUS JUCHHUIIIMHBI
Jlns mpuéma HK3aMEHOB IPEMNoiaBaTeb TOTOBUT dK3aMEHAIIMOHHBIE OUJIETHI 10
TEOPETUUECKUM paszziesiaMm Kypca. OUeHUBaHUE OTBETOB CTYAEHTOB MPOU3BOJUTCS MO

YCTAHOBJICHHBIM KPUTCPUAM. Cucrema OLCHOK — nsaTrOaIbHas.

OueHouHbIE CPeICTBA /51 IPOMEKYTOYHON aTTeCTAIUH
Bonpocs! 171 NOATOTOBKH K IK3aMeHY

1. IIpeamer «OCHOBBI MPOYHOCTH HHXKEHEPHBIX coopykeHuit». Llenu u 3agaun
Kypca.

2. Pacuetnsie cxeMbl coopyxenuid. Knaccudukanus cxem coopykeHu

3. CTeneHb KMHEMAaTHYeCKOM CBOOOIBI cucTeMbl. DOpMyIbl MOJCYETa Yucia
cTeneHei cBOOOIbI

4. 'eOMEeTpUYECKH U3MEHSIEMbIC, HEU3MEHSEMbIE W MIHOBEHHO H3MEHSIEMBbIE
CUCTEMBl. 3aKpEIJICHHbIE W HE3aKpeIUIeHHblE cUcTeMbl. CTENeHb H3MEHSEMOCTH
BHYTPEHHEN CTPYKTYPHI

5. [IpaBuna ¢hopMupoBaHUS TEOMETPUUECKH HEU3MEHIEMBIX CUCTEM

6. [lonsiTue W moacYeT uWcia JUIMHUX CBs3eld. CTaTHYECKH OMpeneIruMbIe |
HEOIPEICIIMMBbIE CUCTEMBI

/. KunemMaTnueckuii aHaJIn3 PacYeTHBIX CXEM COOPYKEHUU

8. PacyeT rutockux pam Ha JACHCTBHE IMOCTOSTHHON HArpy3KU

9. Knaccuduxkarus Harpy30K B 3aBUCUMOCTH OT BPEMEHH JICHCTBHS

10. MHoromponieTHas MApHUPHO-COUICHEHHas1 (pa3pe3Has) Oanka: pacdeT Ha
JNEUCTBUE MOCTOSIHHOW HArpy3KH

11. Teopuss Jlunuii BnusHus. I[loHATHe, mMoOCTpoeHue, 3arpy3ka MOCTOSHHOM
Harpy3Kou

12. CriocoOsl mocTpoeHust JINHUM BIUSTHHS KICCIIETYEMOU BEJIMUMHEI B Pa3pEe3HBIX
Oankax

13. MHorompoieTHas MApHUPHO-COWICHeHHas1 (pa3pe3Hasi) Oanka: pacdeT Ha
JNEUCTBAE BPEMEHHOM HAarpy3Ku



14. OnacHoe MonoKeHne BpeMEeHHON Harpy3ku. Kputnueckuii rpy3

15. Pacuer pa3pe3Hoil 6aJiku Ha COBMECTHOE JIEHCTBUE MOCTOSHHON U BpEeMEHHOM
Harpy3oK

16. Tlnockue dpepmbl. Mx knaccuduxanus. lnpenrensubie pepmbl

17. CriocoOslI onpesesieHrs YCUIIHMA B 3JIEMEHTax (pepMbl

18. Pacuer miockoii (rmpoctoit) pepmbl Ha JEHCTBUE TOCTOSIHHON HArPY3KU

19. Pacuer mmnpenreneil. Pacuer mmpeHrenbHbIX GepM Ha IeWCTBUE OCTOSHHOM
Harpy3Kku

20. Iloctpoenue JInnuii BIUsSHUA B INIOCKUX (epMax

21. Pacuer mockux hepM Ha IEHCTBHUE BPEMEHHOUN Harpy3Ku

22. Pacuet mockux (hepM Ha IEMCTBUE MOCTOSTHHON U BpEeMEHHOUM Harpy3ok

23. TpexuapuupHbie Apku 1 Pambr apounoro tuma. Mx kinaccuduxanus

24. Pacuer apok Ha JIeiCTBUE TOCTOSIHHON HArpy3KH

25. Tloctpoenue JInnuii BIUSHUS B apKax

26. Pacuet apok Ha COBMECTHOE JIEHCTBUE MMOCTOSIHHOW U BPEMEHHOM Harpy3ok

2. OCHOBHBIE TEOPEMBbI OCHOB MPOYHOCTHU

28. Onpenenenue nepemenieHnii Mmerogom Mopa

29. IlpaBmiio Bepemaruna. YHuBepcaibHble (OPMYIBI CONPSHKEHHUS  SIIOP
BHYTPEHHUX yCUIINN

30. Marpuunas ¢opma omnpesieneHus nepeMernieHui

31. ®opmyna I1.JI. YeObiieBa

32. Beruncnenne 4uciia CTEIeHe CBOOOIBI ISl TUIOCKUX Gepm

33. Beruucnenue uncia cTerneHeil CBo00 bl sl IPOCTPAHCTBEHHBIX hepM

34. BerunciieHne 4ucliia JUITHUX CBSI3e MII0CKOM CXEMBI

35. [lonsATHE TEOMETPUUYECKU U3MEHSIEMOU CHCTEMBI

36. [TonsaTHE TEOMETPUUYECKU HEU3MEHIEMON CUCTEMBI

37. IloHsiTHE MTHOBEHHO U3MEHSIEMOU CHCTEMBI

38. HezakpemnieHHbIE CUCTEMBI

39. BrruncrieHue cTeneHn HEM3MEeHIEMOCTH BHYTPEHHEH CTPYKTYPBI

40. ®opMupoBaHUE TTOITAKHON CXEMBI Pa3pe3HOi OATKH

41. BelunclieHHE OMNOPHBIX pEAKIMi [0 JMIpaM BHYTPEHHUX YCUIUW s
IJIOCKOM pambl U pa3pe3Hon Oanku

42. Knaccudukanus Harpy3ok. [TocTostHHas U BpeMeHHasi Harpy3Ku

43. PacueT paMm apodHOTO TUTIA HA ACHCTBUE TIOCTOSTHHON HATPy3KH

44. PacyeT paM apOYHOTrO THUIIA HA JIEMCTBUE BPEMEHHON HArpy3Ku

45. TlocTpoeHue TUHUN BIUSIHUS B paMaxX apO4HOr0O THHA

46. PacueT u moCTpOCHHE TUHUHN BIUSHUS B OAHOSPYCHOM IITIPEHTEIIE

47. PacyeT ¥ NOCTPOEHUE JIMHUN BIUSIHUSA B IBYXSAPYCHOM ILITIPEHTENE

48. Knaccudukarus 371eMEeHTOB IMITTPEHTEIBHBIX (hepM



49. [lonsatus nepemeniennii. Pabota BHEMIHUX CHJ

50. ITonsiTe BO3MOKHON paboThl. BO3MOXKHbBIE IEpEMEIICHHUS

51. Teopema MakcBeia 0 B3aUMHOCTH yJI€JIbHBIX IEPEMEIICHUIM

52. Paborta BHyTpeHHUX cui. [loTeHunanbHas sueprus 1eopManuy CUCTEMBI

53. O0mas ¢opmyna Ayl ONpeaeseHus MepeMelleHu OT BHEIIHEH Harpy3ku
(Mopa-Makcsenna)

54. Onpenenenue nNepemMenieHnii B mIockux gpepmax

55. Onpenenexnue nepeMenieHui B MIOCKUX paMax



