3aMUHUCTEPCTBO CEJIbCKOI'O XO3SiICTBA POCCUIICKOM ®EJNEPALINN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJ)KETHOE OBPA3OBATEJIBHOE
YYPEXJEHUE BBICIIEI'O OBPABOBAHMUSI
«OPJIOBCKHM T'OCYJAPCTBEHHDBIN ATPAPHBIIA YHUBEPCUTET
HUMEHMH H.B. MAPAXUHA»

e YTBEPKIAIO

,'/’ sl ‘Ii%hpweix‘:opalll() YMP
| G AL L /B 10, Kaassuuuacena

| WA | (Juw 20/ r.
\ (DA’ B - /4
/1

Padouas nporpaMmMa qUCHMILIMHBI

Teopml pacdeTa 1 MIPOCKTUPOBAHUA

Hampaenenue noarorosku 08.04.01 CTpouTebcTBO

Hanpasnennocts [IpombliiieHHOE ¥ TPaKIAHCKOE CTPOUTEILCTBO
Ksamndpukanms Marucrp
®opma oOydeHus 3a04Has

I'ox mauama moaroroBku 2019

Open 2019 rox



Cocrasurenn: Kopofxo Anapeii Bukroposiy WQ% «“h_ 0%

Peuenzent: rew. anpeicrop 000 «Pemcrpoiikomnnerts Tpuropres | ennanuii Cepreesu
wb¥y & 2019 r. /

Mporpamma paspaGorama ©  cootsercTim ¢ @OroC BO no wanpasienmo noarotosku

UB.04.01Crpontenserso KeambHKaumi (cTenens) — MAarKeTp.

Mporpavma  oBcyaaena wa  sacenanun Kafeapri  arponpoMBIIIeHHOMD B IPRACIAHCKOTO
CTPOHTEBCTBA NpoTokoa Ne 20 ot « 9 » gé 20191
3as. kadeapoii: Getucora Mapus Anekcanaporna, K.T.H. W «O% 0¥ 2019y,

Tporpavma pacemorpena u onobpena Ha 3acenauun Yveroro copera MHKEHEPHO-CTPOHTEALHOIO
wHeTHTY 13 potokon Ne € or«22n 0% 2019 1. {
/ !

Hupexrop HCH: Muicuinmm Hrope Ceprecany, k.. Wiy o9 2019r.

[porpasma  upsmsna  yueSno-metonmueckoli  xommueckedi N0 HEUPABAEHHI®  NOAIOTOBKH
08.04.01Crponrentctso nporoxon No £ or«lln __ ©4%  2019r.

Tpeacenarens YMK no sanpaienmio yoarotosss:
IMurens Tatoana Comenosua, x.a.n.w «dy 2%  209r,

HupexTop nayunoii Gubauorexu:
Hinxanosa Farenuns Baaaumuporna < «2_5 »__£Y _2019T.



10

11

12

OraasJjienune

BBEICHEE. . ..ttt
[lepeyeHp MIaHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JTUCIUILUIMHE (MOIYJII0), COOTHECCHHBIX
C IUTAHUPYEMBIMH pE3yJIbTaTaMU OCBOCHHUS 00pa30BaTENbHON MpOrpamMmbl (KOMITETCHIIUN
oOyuarorerocs, GOpMUPYEMbIC B PE3YJIBTATE OCBOCHUS TUCIIUILITUHBI).....vccvveervesreeeveaseearsennnes
MecTO IUCIUILUIMHBI B CTPYKTYPE 00Pa30BATEIBHON MPOTPAMMBL. ... .vtererranrenraneaneansansnns
O0beM JUCHUIUIMHBL (MOAYJIA) B 3aUeTHBIX CAMHMIEAX C YKa3aHHEM KOJIMYeCTBa
aKaJIeMUYECKHUX 4YacOB, BBIICIICHHBIX Ha KOHTAKTHYH pa0oTy (BO B3aUMOJCHCTBHH C
npenojasareneM) oOydaromuxcsi (M0 BUIaM Y4YeOHBIX 3aHATUI) M HA CAMOCTOSTEIBHYIO
PACOTY OO0 YUATOIIIHIXCS . v evveesensansensereeneeneensansensareaneaneaneensensansens

ConepxaHnve IUCIHUIUIAHBI (MOIYJs), CTPYKTypUpPOBaHHOE IO TeMaMm (pasmernaMm) ¢
yKa3aHWEM OTBEICHHOI'O0 Ha HHUX KOJMYECTBA aKaJECMHUYECKUX YacCOB U BHJOB YUEOHBIX
BAHATHI . ¢ ..ttt ettt et et et e e e et ettt ettt et et et e e s

4.1. ConepxaHne MOIYJIEH U PA3IEIIOB JUCIIHTIIHDL. . ... .uvveeseesenseanrsaseenseanseanseennenns
4.2. Pa3iennl QUCIIUIIIMHBL F BUIBL 3AHITHI . . ..o oottt ettt et e
4.3. TeMaTHUCCKHN TITAH JICKITH . . ...t venteeene et et e e e et et et e e e e e e e et e e eaenaaene e
4.4, TIPAKTHICCKIIE BAHITHST. . . .. v v enseneeenneennenseneeaeenseenseenseeseeseesenneenneeneseansensens
4.5, JIa00PATOPHBIA TIPAKTHKYM. . .\t euteenseenntennne e aeeanseenseanssenseensseneenseenseaseensannenn
4.6. CaMOCTOATEIBHAS PAOOTA O0YUATOIIIIXCS . vt evversansensenrenseneensenseneareaneaneensensennsns
IlepedeHp  y4eOHO-METOAMYECKOTO  OOCCHEYEeHHS] JUII  CaMOCTOSTEIIBHOW  paboThI
00YIAFOIIIUXCS TTO TACITATITIHE (MOITYITEO) . v v etveeeteenteenteente et etraeeeneeenseeneeneensenansensnns
@DoH/ OLIEHOYHBIX CPENCTB ISl MPOBEICHNS MPOMEXYTOTHON aTTECTAIIUH 00YUJaIOIIXCS 110
bavz 0300000705 (S 0 (o)1 701 {0 ) JR PPt
[lepeuerr OCHOBHOI U JONOTHUTENHHON YI€OHOH JUTEPATYPHI, HEOOXOMUMOHN I OCBOCHUS
JOACTIATITITHBT (MOJTYTIST )« . e et et e e et et et et et et et et et et et e ettt et et e e et e set e et e e e eee e
Ilepeuerr pecypcoB  HH(POPMANHMOHHO-TEIEKOMMYHUKAIIMOHHOW cetu  «VIHTepHeT»,
HEOOXOAUMBIX IS OCBOCHUSI TUCTIATUTAHBL (MOTYII). - . e e venee e ateetaeeaeeaeeneeneeneeneennaaeans
Meroguueckne — ykazaHWS Il OOy4alOMMXCS 10  OCBOGHHWIO  JIACIIUTUIAHBI
00701721
[lepeuerr WH(OPMAIMOHHBIX  TEXHOJOTHUH, WCIONB3YEMBIX IPH  OCYIIECTBICHUU
00pa3oBaTEeNBHOTO MpoIecca M0 JUCHHILTINHE (MOAYII0), BKIIOYAs IIEPEYeHb MTPOrPaMMHOT0
o0ecrieueHus " MH()OpPMAITMOHHBIX CIIPaBOYHBIX CUCTEM (npm
13 (510100001 1717 (707 3 7 ) F PPN
Onucanne MaTepualIbHO-TEXHUYECKOW 0as3pl, HEOOXOAWMOW I  OCYIIECTBICHUS
00pa30BaTEINBHOTO MPOIECCa MO JUCIUTUTHHE (MOJIYITED ). .. e ue e eeeevaineeneeneneennaneannennns
KpuTepnu OIEHKN 3HAHMI OOYIAROIIIHIXCSL. « .« . veneeneaneeneententeneateeeneeneeeeeeeneeneeneeneneenes
JIucT cornacoBaHusi U3MEHEHUM

NPUMIIOTKEHUE 1. ..o e e e

10
10
12
14
16
17
17

18

18

19

20

21

21

22
23
25
18



BBenenne

Pabouas  mporpamma  (PII)  cocraBmeHa s o0yJarommxcsi M0  HampaBJICHHIO
08.04.01«CTtpouTensCcTBO» B COOTBETCTBUH € yYEOHBIM IJIAHOM HHXKEHEPHO-CTPOHUTEILHOTO HWHCTHTYTA
®I'bOY BO Opnosckuit 'AY. Ilpemmaraemast PIT BeicTpoena c¢ yuérom tpeboBanuii ®I'OC BO,
00s13aTENbHBIX TPU pean3aldid OCHOBHBIX 00pa30BaTENBHBIX MPOrpaMM MarkucTpaTypbl 1O HAIPABICHHUIO
noAroToBKH «CTPOUTENBECTBOY.

PIT mMoxer OBITH MCIONB30BaHA IMPENOJABATENSIMA M OOYYAIOIIMMHUCS TIPU TMOJITOTOBKE K 3aHITHSM
(JIEKIIMOHHBIM, MTPAKTUYECKHM, CAMOCTOATEIBHBIM) 10 JTUcHUTUIHHE «Teopust pacdera U MPOCKTUPOBAHHUS;
00yYaroMMUCs, HM3YYaIMMH Kypc SKCTEpHOM; IMpernojaBaTelsiMud JUIsl pa3pabOTKH HCHBITATENBHBIX
MelaroruyeckuX MaTepruasoB 1Mo JAHHOMY KypCy.

OOyueHre 00y4aloMXCsk MATHCTPATYPhI BEIETCS M0 MOJYJIBHOW TEXHOJIOTHU O00yUESHHUS.

W3yueHne AMCIUILTUHBI OCYIIECTBISETCS MO MOJIYJIHHOMY MPHUHIIMITY, CYIIHOCTH KOTOPOTO COCTOHUT B
JIeTICHNH y4eOHOro Marepualia Ha OTJeNbHbIC JIOTMYECKH 3aBeplieHHble Onoku (Momynu). KadectBo mx
OCBOCHUSI  ONpEJENsieTcss C IOMOINBIO  CHENUANbHBIX KOHTPOJILHBIX  MEpPONpUATHA. MoynbHoe
(dbopMHpOBaHHE Kypca TO3BOJSET OCYIIECTBISTH IepepacipesiciieHue BPEMEHH, OTBOJAMMOrO YYeOHBIM
TUTAHOM Ha OTJEJIbHBIE BUJIBI YIeOHOTO TIpoIlecca, paciupsis 00 caMOCTOsATENLHON paboThl CTyeHTOB. B
Havaje ceMecTpa cOOONIaeTcs: KOMMYECTBO MOJYJIeld B ceMecTpe, Kakhe pasJielibl AUCIHUILTMHBI BXOAAT B
KaXJIbIil MOIYJIb, TpahMK IPOBECHUS OTYETa 0 MOIYJIIO, YCIOBHS AOIyCKa K OTYETY IO TeMe Moayins. Bee
3TO TaKKe yTBEp)KAAaeTcs Ha 3acelaHuu Kadeapsl B Hadale ceMecTpa. besympeuHoe ycBOeHHE H3ydaeMBbIX
CTYJICHTOM B CEMECTpE pa3[eioB IUCIMIUIMHBI «Teopus pacuera M MPOSKTHPOBAaHUS» oueHnBaercs B 100
0amioB. Hcnons3oBanue 100-0aipHON IIKanbl o0ecreuynBaeT 0o0jiee BBICOKYIO CTEHEHb AU depeHInaIiu
OICHKH.

1 llepeyeHb NJaHUPYEMBbIX Pe3yabTATOB 00y4eHHUS MO AUCHHUILIAHE (MOIYJII0), COOTHECEHHBIX €
IUIAHMPYEMBIMH pe3yJIbTaTaAMH OCBOEHHUS 00pa30BaTeIbHON MPOrpaMmMsl (KOMIETEHIIHH
o0yuaronierocsi, popMupyemMbie B pe3yJibTaTe 0CBOECHHS TUCHUILIMHbBI)

Henssmu ocBoenust aucuuuinebl « Teopust pacyera 1 NPOEKTUPOBAHU» (POPMUPOBAHUE Y CTYICHTOB

— COBPEMEHHBIX NPEICTABICHUI O MPUHLUIAX U METOJaX pacdyéra 3JaHUH, COOPY)KEHUH U MX HECYIIUX
KOHCTPYKLMIM Ha YCTOWYMBOCTb M HPU AMHAMHYECKHX BO3ICHCTBUSIX B CBSI3U C AKTYaJIbHOCTBIO 3THX
aCIIEKTOB COCTOSIHUSI M TIOBENCHHS CTPOUTEIBHBIX WHXEGHEPHBIX CHUCTEM BCIIEACTBUE YCIOXHEHUS HUX
KOHCTPYKTHBHBIX PELICHUH, YCIOBHM 3KCIUTyaTalluu U XapaKTepa BO3IEHCTBU;

— 3HaHMH, YMEHHM W HAaBBIKOB, IO3BOJISIOIIMX NPUHUMATh OOOCHOBAHHbBIE MH)KEHEPHBIE PELICHUS B
MPAKTUYECKOH NPOoQecCHOHANBHON AEATENbHOCTH IO NPOEKTHPOBAHUIO, BO3BEICHUIO M JKCIUIyaTalUU
3IaHUNA U COOPYXKEHUM.

3amaun AUCLMIUINHBL

— JaTh 00yYarolUMMCsl CUCTEMHOE NPEACTaBICHHE O COBPEMEHHOM COCTOSIHUM TEOPUH W MPAKTHYECKHX
MeTo/ax pacuéroB 3aHUH U COOPY>KEHHH Ha TMHAMUYECKHE BO3/ICHCTBUS M HA YCTOMUUBOCTD;

— cdopMupoBaTh MOHMMaHHE (QHU3MYECKOH CYIIHOCTH SIBJICHMH W TIPOLECCOB, XapaKTEPH3YIOLINX
JMHAMHYECKOe IOBEICHHUE M YCTOWYMBOCTH JHOO HEYCTOMYMBOCTH COCTOSIHUS 3AaHHUM, COOPYKEHHH H
CTPOUTEIBHBIX KOHCTPYKINH;

— MOATOTOBUTH K MPUMEHEHHIO B MPAKTUYECKOH MHKCHEPHOW NESITEIbHOCTH TEOPETHYECKHX 3HAaHUU U
NPUKIAIHBIX PE3yJIbTaTOB PEIICHUS XapaKTEPHBIX 3ajad JUHAMHKH M YCTOHYMBOCTH Ae(d)OpPMHPYEMBIX
CHCTEM;

— CcOo3[aTh OCHOBY Uil JaJIbHEHWIIEro Mpog)eCCHOHANIBHOIO Pa3BUTHA CIIELMAINCTa B O0JACTH TEOPHH
WHXXEHEPHBIX COOPYKEHUH M pacuy€ToB CTPOMTENBHBIX KOHCTpYKIMM. Ilpormecc u3yueHHs OUCIHIIIMHBI



HampaBieH Ha (popMUpPOBaHUE IEMEHTOB clenyroumx KoMieTeHuuil B coorserctsuu ¢ ®I'OC BO u OIIOIT
BO no nanHOMY HanmpaBeHHUIO OATOTOBKU:

Ta6m/1ua 1- HpO(beCCI/IOHaJ'ILHLIe KOMIICTCHIIMU BBIITYCKHHUKOB U UHAWKATOPLI UX NOCTUIKCHUS.

Kon u wHaummMeHosaHue

OOBeKT
Kon w wHaumMmeHOBaHME | HHAMKATOpA OcHoBaHUe
1580074
3amaua I[1]] 5 podheCCUOHATBHOM JIOCTUKEHUS (I1C, aHaJIn3
ooacth KOMIIETEHIIUN npodeCCHOHATBHOM OTIBITA)
3HaHUSA
KOMIIETEHIIUU
Tun 3aaa4 npo¢ecCHOHAIBHOM 1eATEJbHOCTH: IKCNEPTHO-AHATUTHYECKHU i
OxcrnepTusa 3/1aHUs, [1K-1. CriocobHOCTB ITK-1.1. Beibop u ananmu3 | 16.126
WHXEHEPHBIX COOPY)XEHHS | MPOBOJIUTH IKCIEPTH3Y HOPMaTHBHBIX Crienmanucr B
pelieHuit NPOMBINIICH | MPOEKTHBIX PEelIeHU JIOKyMEHTOB, obnactu
HOTO, O0BEKTOB IPOMBIIUIEHHOTO | PErjaMeHTUPYIOINX MIPOEKTUPOBAHUS
TPaXJaHCKO | U TPaKAAHCKOTO | MPEAMET IKCIIEPTU3BI METaJITMYECKUX
ro CTPOUTEBCTBA ITK-1.2. BiOOp METOIUKN | KOHCTPYKIHH
Ha3HaA4YCHUA u CHUCTEMBI KPUTEPHCB 3}18.HI/II‘/II n
OLICHKH MPOBEJICHUS | COOPYKEHUI
OKCICPTU3BI IMPOMBITIJIEHHOI'O
IK-1.3. OneHka | 1 TpakKJaHCKOT'O
COOTBCTCTBUA Ha3HA4YCHUS
TEXHUYECKHX u | 10.004
TEXHOJIOTNYECKUX Crernuanuct B
peLieHmi B cdepe | obmactd  OLEHKU
HPOMBIIUICHHOT O KayecTBa u
u IPaXKIaHCKOTO OKCHEPTU3Bl AT
CTPOHTEHCTBA IpajoCTPOUTENBH
TpeOOBaHUAM Ol IeATETbHOCTH
HOPMAaTHBHBIX
JOKYMEHTOB
I1K-1.4. CocraBneHue
IPOEKTa 3aKITFOYEHHS
PE3YIABTaTOB 3KCIEPTH3HI
Tun 3aga4 npodeccHoHANBbHOM JeSITeIbHOCTH: U3bICKATEIbCKHUI
OcyiiecTBieHre | 31aHUA, [K-2. Cioco6HOCTH IK-2.1. Pazpa6orka | 10.003
TEXHUYECKOTO COOPYXEHHsI | OCYIIECTBISTH U HOPMAaTHBHO- Crenuanuct B
PYKOBOACTBa MPOMBIIUICH | OpraHU30BHIBAThH METOANYECKHX obnactu
MIPOEKTHO- HOTO, MIPOBENICHNE UCTIBITAHHIA, JOKYMEHTOB HHXEHEPHO-
W3BICKATEIbCKIM | TPaXKIJAHCKO | OOCIEeIOBaHHH OpraHU3aLuH, TEXHUYECKOTO
u paboTaMu ro CTPOHTENBHBIX perIaMeHTHPYIOIINX NPOSKTUPOBAHHUS
Ha3HAYeHUS | KOHCTPYKIHMH 0OBEKTOB NPOBEJICHNE MCIBITAaHUH U
MIPOMBIIIUICHHOTO U CTPOHTENBHBIX IPagoCTPOUTEIBH
TPaXKJJaHCKOTO Ha3HAUYEHUS KOHCTPYKIIMH ~ OOBEKTOB | O
NPOMBIIUIEHHOTO 1 JEATEeITbHOCTH
rpakJaHckoro HazHauenusi | 16.126

TIK-2.2. CocraBlieHue
IJIaHOB MPOBEICHUS
HCIBITAaHUN W/ WIIH
o0cIe0BaHuM

CrernuaaucT B
obnacTu
MPOEKTUPOBAHHUSI
METaJUIMYECKUX




CTPOUTENBHBIX
KOHCTPYKIUI

TIK-2.3. [IpoBeneHue
MHCTpYKTaka paOOTHHUKOB
W KOHTPOIb  TOpSIKa
TIPOBEICHUS UCTIBITAHUN
I1K-2.4. CocraBieHue
TUIaHa OpraHu3anuu pador
o METPOJIOTHYECKOMY
KOHTPOJIO 000pyIOBaHUs
JUIsL WCTIBITAHUH
CTPOUTENBHBIX
KOHCTPYKIUI

[K-2.5. KonTpons
MPOBEACHHUS,

OLIeHKa pe3yJIbTaToB
HCIILITAaHUH 00CIIeI0BaHMIA
CTPOUTCIIbHBIX
KOHCTPYKIUH

[TK-2.6. [IpoBeneHme
BU3YaJIbHOT'O OCMOTpPAa U
HHCTPYMCHTAJIBHBIX
W3MEPEHUl  MapaMeTpoB
CTPOUTENBHBIX
KOHCTPYKLUH

[1K-2.7. Or1eHKa
COOTBETCTBHsSI NapaMeTpoB
CTPOUTENBHBIX
KOHCTPYKLUH
TpeOOoBaHUSIM
HOPMaTHBHBIX
JIOKyMEHTOB

[1K-2.8. IToaroroBska
OTYETHBIX JIOKYMEHTOB IIO
pe3yibTaTaM HCIBITAHUM,
00cIIe10BaHNIA
CTPOUTENBHBIX
KOHCTPYKL U

TIK-2.9. Kontpons
BBITIOTHEHHS
TEXHOJIOIM4ECKON
JICITUTIIMHBI 1
TpeOOBaHMIT OXpaHbI TpyIa
pu WCTIBITaHMAX n
00CIIeT0BaHUAX
CTPOUTENBHBIX
KOHCTPYKIUI

[IK-2.10. Beibop mep mo
6oprbe ¢ Koppynuuei npu
OpraHM3allM POBEICHUS
HCIBITAHUH,

KOHCTPYKIUI
31aHUM u
COOpYKEHUM
IIPOMBIIIJIEHHOTO
u

IpaXx/IaHCKOT 0
Ha3HA4YEHUs




o0cITe0BaHUIM
CTPOUTENBHBIX
KOHCTPYKIU# 00BEKTOB
MPOMBIIIJICHHOT'O u
rPakIaHCKOr0 HA3HAYEHHUS

Tun 3aga4 npodecCHOHAIBHOI JeATEJbHOCTH: NPOEKTHBIH

Paspabotka
MPOEKTHBIX
pelieHuii u
OpraHu3aIys

IMPOCKTUPOBAHUA.

Ob6ocHOBaHHE
MPOEKTHBIX
PpeleHui:
BBINOJIHEHNE
KOHTPOJIb

u

3IaHM,
COOPY)KEHHUS
MIPOMBIIIICH
HOTO,

rpak JaHCKO
ro
Ha3HAYECHUSI

TIK-3. CriocoOHOCTE
pa3pabaThiBaTh
MPOEKTHBIE PEIICHUS U

OpraHH30BbIBATh
npoekTHpoBaHue B cdepe
MPOMBIILICHHOTO u
IPaXKIAaHCKOTO
CTPOUTENBCTBA

I1K-3.1. Pa3paboTka u
TIPE/ICTaBIICHUE
TIPEANPOCKTHBIX
pelieHui
MPOMBIIIJICHHOTO U
IpakAaHCKOTO
CTPOUTENBCTBA
[TK-3.2. Onenka ucxoaHon
nHpopmanuu Juis
TUIAHUPOBAHUS

JJI

pabor o
MPOCKTHPOBAHUIO
00BEKTOB
l'IpOMI)H_HJ'leHHOFO u
IPa)xIaHCKOTO
CTPOMTENIbCTBA

ITK-3.3. CocraBneHue
TEXHUYECKOI'0 3aJJaHus Ha
[IOJArOTOBKY IPOEKTHOM
JIOKYMEHTAITIH 00BEKTOB
MIPOMBIIIJICHHOTO u
Tpa)XIaHCKOTO
CTPOMTENHCTBA
I1K-3.4.
ApPXUTEKTYpPHO-
CTPOUTENBHBIX u
KOHCTPYKTHBHBIX
pemeHnit 1 pa3paboTku
MIPOEKTHOM TOKyMEHTaLUU
00BEKTOB

Bri6op

MPOMBIIICHHOTO 1
TPakJAHCKOT O
CTPOUTENBCTBA
IK-3.5.
APXUTEKTYPHO-
CTPOUTENBHBIX u
KOHCTPYKTHBHBIX
peLIeHnH,
00€eCTIEUNBAOIINX
thopmupoBanue
Oe30aprepHOit

cpelpl A WHBAJHWIOB H
JIPYTUX  MaJoMOOHIHHBIX

Bribop

TPYIII HaCceICHMs
[IK-3.6. Kontpons

10.003
CrienuaaucT B
obnacTu
HWH)XEHEPHO-
TEXHHUYECKOT0
MIPOCKTHPOBAHUS
TS
rpaloCTPOUTENbH
ol

JIEATENBHOCTH
16.126
CrenyanucT B
obnactu
POCKTUPOBAHUS
METAJLTHIECKHX
KOHCTPYKLMHI
3JTaHUH "
COOpYKEHUI
IIPOMBIIIJICHHOTO
u

IpaxIaHCKOT0
Ha3HAYCHUS

16.114
OpranusaTop
MPOEKTHOTO
NPOU3BOJCTBA B

CTPOHTEHCTBE




pa3paboTku
JIOKyMEHTaI1H
00BEKTOB
MPOMBIIIICHHOTO
TPakJAHCKOT O
CTPOUTENbCTBA

[TIK-3.7. TlonroroBka
TEXHUYECKOTO 3aJaHus M

TPOEKTHON

KOHTPOJIb pa3paboTku
paboueli  JTOKyMeEHTaIMH
00BEKTOB
MPOMBINUICHHOTO "
TPaXKTAHCKOTO
CTPOHTEHCTBA

I1K-3.8. I[TogroroBka
TEXHUYECKHUX 3aJaHuil U
TpeOOBaHUIt s pa3ieiioB
MPOCKTOB HH)KEHEPHOT'O
obecrnieueHnst 00LEKTOB
CTPOMTENILCTBA
I1K-3.9.

COOTBETCTBHSI TMPOEKTHOU

Orenka

JIOKYMEHTAIlUl OOBEKTOB
MPOMBILIEHHOTO 1
IPaXKAaHCKOTO
CTPOUTENBCTBA
HOPMATHBHO-TEXHUYECKHM
JIOKyMEeHTaM
I1K-3.10.
OCHOBHBIX

Or1eHKa
TEXHHUKO-
3KOHOMHUYECKHUX
rokaszarenen IIPOEKTOB
00BEKTOB
MPOMBIIIJIEHHOT O u
TpakJaHCKOT O
CTPOUTENBCTBA
IIK-3.11. Breibop mep mo
6oprOe ¢ Koppymuuei mpu
pa3paboTKe  MPOEKTHBIX
pElIeHuid W OpraHu3aluu
MIPOCKTHPOBaHUS B cepe
MPOMBIIIJIEHHOT O "
TPakJAHCKOT O
CTPOUTENHCTBA

Tun 3aga4 npogeccHOHAIBLHOI 1eATeJIbHOCTH: MPOEKTHBII

Pa3pabotka
TIPOEKTHBIX
pelieHuii u
OpraHu3aIys

MPOCKTUPOBAHUA.

ObocHOBaHKE

3/1aHUS,
COOpYKEHUS
MIPOMBIIILICH
HOTO,
IPaXkJJAHCKO
TO

[IK-4. CriocobHOCTB
OCYIIECTBIISATH U
KOHTPOJIMPOBATH
BBITIOTHEHNE PACYETHOTO
00OCHOBaHUS  TPOEKTHBIX
pelIeHnit 00beKTOB

[TK-4.1. Bei6op ucxonHoit
nHpopmanum u
HOPMAaTHBHO-TEXHUYECKUX
JIOKyMEHTOB ISt
BBITIOJTHEHHS PACUETHOTO
000CHOBaHUSI TIPOEKTHBIX

10.003
CreruaaucT
obnactu
HHKEHEPHO-
TEXHUYECKOTO
MPOEKTUPOBAHHUSI

B




MIPOEKTHBIX
PpeleHumi:
BBITIOJIHEHHE
KOHTPOJb

u

Ha3HAa4YCHUA

MPOMBIIUICHHOTO U
IPaXKIAHCKOTO
CTPOHTENBCTBA

pelieHui 00BEKTOB
MPOMBIIIICHHOTO
TPakJaHCKOT O
CTPOUTENBCTBA

[1K-4.2. Beibop Meroma u
METOJMKH  BBIMOJHEHUS
Ppacu€THOr0000CHOBAHUS
MPOEKTHOTO PEIIeHHs
00beKTa MPOMBIILIEHHOTO
" TPakIAHCKOTO
CTPOMTEITLCTRA,
COCTaBJICHHE
CXEMBI
[1K-4.3. Bremonnenue
pacueTHOro OOOCHOBAHHUS
MPOEKTHOrO PEIIeHUs

pacu€THoit

00BbeKTa TPOMBIIIICHHOTO
u TPaXKTAHCKOTO
CTPOUTENBHCTBA U
JIOKYMEHTHPOBAHHE €T0
pe3yNbTaToB
[1K-4.4.
COOTBETCTBHSI PE3y/IbTATOB
pacdyetHoro 00OCHOBaHHMS

Orenka

0o0beKTa  CTPOUTEIHCTBA
TpeOOBaHUIM
HOPMATHUBHO-TEXHHYIECKHX
JOKYMEHTOB, OLICHKA
JOCTOBEPHOCTH
pe3ynbTaToB

pacuéTHOro 000CHOBaHHUS
[1K-4.5. CocraBnenue
AHAJTUTHYECKOTO OTYETA O
pe3ysibTaTtax pacueTHOro
000CHOBaHHS 00BHEKTOB
MPOMBIILICHHOTO u
TPakJAHCKOT O
CTPOUTENBCTBA

IS
IPagoCTPOUTEIHH
ot

JIEATENBHOCTH
16.126
CrienuaaucT B
obnacTu
MIPOCKTHPOBAHUS
METaUTHYECKUX
KOHCTPYKLUI
31aHuH i
COOpYKEHUI
MIPOMBIIIJICHHOTO
U TPaKIAHCKOTO
Ha3HaYeHUs

B pesynbTare nzydeHuss AUCIUTUTMHEI 00 YYaIONTHIACS TOJKEH:

3HATh:

- OCHOBHBIC ITPUHIMUIIBI

BO3JICHCTBHAX;

paboThI

QJICMCHTOB CTPOUTCIBbHBIX KOHCTPYKLII/Iﬁ

npu JUHAMHUYCCKHUX

- OCHOBHBIC ITPUHIHUIIBI pa6OTLI 3JICMCHTOB CTPOUTCIIbHBIX KOHCTp}IKI_II/Iﬁ B 3ajJa4dax YCTOfIqPIBOCTPI eé

3JIEMCHTOB,

- IPUHIUIIBI pacy€Ta TaKuX KOHCTPYKHHﬁ;
- METOJbI pacyc€Tra 3JICMCHTOB KOHCTI)YK]_II/Iﬁ OCIBHOI0 CCUCHUSA, HUX COCI[HHCHHﬁ, a TaKXC D5JICMCHTOB
COCTAaBHOI'O CCYCHMS HA MOJATIMBLIX CBA3X, YIIPYTOM OCHOBAaHHWH,
- KOHKPCETHBIC BUJbI U MCTOJbI pacuc€Ta MJIOCKOCTHBIX KOHCTPYKLII/Iﬁ U CIIOCOOBI PCIICHUA UX Y3JI0B U

COEIMHEHU;

- MCTOIbI obOecreucHuUs HpOCTpaHCTBeHHOﬁ HCU3MCHACMOCTHU KOHCTI)YKI_II/Iﬁ U MPUHOUIIBI pacdyeTa CBHBeﬁ;




- OCHOBBI 3KCIUTyaTallul U yCUJICHHUS CTPOUTENBHBIX KOHCTPYKIIHHA.

yMeThb:

- BEIOMpaTh, 000CHOBBIBAsI CBOM BBIOOp, MaTepHal i CTPOUTENbHBIX KoHCTpyKuuit (CK), TumbI ceueHus
aneMmenToB CK, pacueTHyIo cxeMy KOHCTPYKLHH;

- IPOEKTUPOBATH OAJIOYHBIE KOHCTPYKIMH U Y3JIbl HX COCUHEHHIA;

- mpoekTupoBath 3eMmeHTsl CK, pabotaromiyie Ha pazauyHble BUIBI HANPSHKEHHO AeOPMHUPOBAHHOTO
COCTOSIHHS;

- MPOEKTHPOBATh (EepMbl M JpPYrHe PaMHbIEe KOHCTPYKLIMHU pPa3IMYHOrO OUEpTaHHs, HAa3HAYCHUS H C
Pa3IMYHBIMH CEUCHUSIMH DJIEMEHTOB;

- KOMIIOHOBATh KOHCTPYKTHBHYIO U PACUETHYIO CXEMbI KapKacoB MPOMBIIUICHHBIX 3JaHUH;

- IPOEKTUPOBATH MPOCTPAHCTBEHHBIE KOHCTPYKIIUU M UX Y3IIBL;

- BRIMONHATH YepTexkn CK Ha BceX CTalusiX MPOEKTUPOBAHHS KOHCTPYKIIHA;

* HCTIOJIb30BaTh MPHKIIAHBIC IIPOrpaMMBbl TpH mpoektupoBanuu CK.

BJIa/IeTh: IPAKTUYCCKIMH HABBIKAMH BBITTOJHEHHS PACUETOB KOHCTPYKIIUHU MO MPEACTBHBIM COCTOSIHUSIM,
B TOM YHCIIE C UCTIOJIB30BAHNEM CTaHIAPTHBIX POrPAMMHBIX KOMIUIEKCOB.

2 MecTo AMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMmbl

JucrumiHa OTHOCUTCS K BapuatuBHON dactu yaeoHoro mukia OIIOIT BO.

[peamecTByOMUMH TUCIUTUIMHAMH, HA KOTOPbIE HEMOCPECTBEHHO OIMMPACTCSI TUCIIUIUIHHA SBISIFOTCS:
¢u3nka, MaTeMaTHKa, COMPOTHBIICHHE MaTepHaliOB, HauyepTaTellbHas TIeOMETpHs. WHXeHepHas Trpaduka,
nH(pOpPMATHKA, TEOpeTHUEeCcKass MEXaHHWKa, CONMPOTHBICHHE MAaTEpHalloOB, OCHOBBI apXHUTEKTYPHI.
CTpOUTEIbHAS MEXaHHKA.

«BxonmHble» 3HaHWA, YMEHUS W ONBIT AEATENHHOCTH OOYYaIOIINXCs, HEOOXOAMMEBIE TPU OCBOECHUHU
mictuinHel - «Teopust pacdera W MPOEKTHPOBAHUS» W TIPUOOpPETEHHBIE B PE3ylbTaTe€ OCBOCHUSA
MEePEYHCIEHHBIX MPENIIECTBYIONINX AUCIUTUINH:

Ou3uka (3HaTh: (UINUECKHE SBJICHHSA, 3aKOHBI, 3aBHCHUMOCTH W (OPMYIBI, OTHOCAIIHECS K
MEXaHMUYECKOMY TIOBEACHUIO JIeOPMHUPYEMBIX TBEPIBIX TEI U CHCTEM; OCHOBBI TEPMOJWHAMHKH, a’po U
TUAPOJMHAMUKH;, YMETh: IPUMEHAThH MOTyYeHHbIE 3HAHUS 110 (PU3UKE MPU TIOCTPOSHNUN U aHAIIN3€ PaCUETHBRIX
MoJienel COOpYKEHUH M KOHCTPYKIIHMH; TOHUMATh (PH3MUECKYIO CYIIHOCTh IPOIECCOB MX e OpMUPOBAHUS
TIPH Pa3IMIHBIX BUIAX BO3ICHCTBUN).

Marematrka (3HaTh: auddepeHnnanbHOe M WHTErPAbHOE WCYHCICHHUS W aHAIW3 (DYHKIMH OJHOTO H
HECKOJIBKUX TIEPEMEHHBIX; TEOPHIO OOBIKHOBEHHBIX Mu((depeHIInaIbHbIX ypaBHEHUH W ypaBHEHHH B
YaCTHBIX IPOW3BOAHBIX; IJIMHEHHYIO airedpy; YHCIEHHBIE METOJIbl pelIeHUs HEeTWHEHHBIX YpaBHEHWH;
OCHOBBI TEOPHUH BEPOATHOCTEH W MaTeMaTHYeCKOH CTaTHCTUKW;, YMETb: INPUBIEKATh MaTeMaTHYECKHM
amnmapaT, HeoOOXOAMMBIN ISl pelIeHns 3a1ad pacuéra neopMUPYEMBIX CHCTEM METOIAMHU CTPOHUTEIHHOMN
MEXaHUKH).

HaueprarenpHast rTeomerpust (3HaTh: BHIBl IUIOCKAX ¥ aKCOHOMETPHYECKHUX  HM300paKeHHMA
TeOMETPUIECKIX 00BEKTOB; CIIOCOOBI IIOCTPOCHHUS CEYSHNUN; YMETh: CTPOUTH TUIOCKHE U aKCOHOMETPHUIECKHE
pacdéTHBIe CXeMBI KOHCTPYKIIMIA U UX DJIEMEHTOB).

Wnxenepras rpaduka (3HaTh: MpaBHJIa BBHITIOTHEHUS YepTEXKed U MOCTPOEHUS TpaduKoB, B TOM YHUCIIE C
MPUMEHEHNEM KOMITBIOTEPHBIX CPEICTB; YMETh: JaBaTh TpadUUecKyr0 HWHTEPIIPETAUIO pe3yabTaTam
pacd€ToB B BHJIE SITIOP U rpadUKoB).

Teopernyeckass MexaHWKa (3HaTh: TEPMHUHOJIOTHIO, TIOHATHHHBIN amnmapaT, OOIIMe TONOXKEeHUS |
YpaBHEHUS CTATUKW, KHHEMATHKU W TWHAMUKY; NMpUHIHMIE Jlarpanka u [['Anambepa; yMeTh: UCTIOIB30BATh
3HAHWA, TIONYYEHHBIE 10 TEOPETUYECKOW MEeXaHWKe, I MOCTAHOBKH M PEIICHUs 3a/1ad O PaBHOBECHH H
JBUKEHUHU JeOPMUPYEMBIX CHCTEM).

WNnudopmatuka (3HATh: OCHOBHBIC TOHITHS WH(POPMATHKH, COBPEMEHHBIC CPEICTBA BBIYUCIUTEIHHOMN
TEXHHUKH, TEXHOJOTHH COCTaBIICHWs alTOpUTMOB W TPOrpaMM; NpaBuia paboThl ¢ 0a3aMu JAHHBIX U
MH()OPMAIMOHHEIMU CETSIMH; anpoOUPOBAHHBIC YHUBEPCAIbHBIE W MPO(ECCHOHATBHO OPHUEHTHPOBAHHBIC
MPOrpaMMHBIE MPOIYKTHI; YMETh: pabOTaTh Ha MEPCOHATBHOM KOMIIBIOTEpPE, MOIb30BATHCS OMEPAIHOHHON
CHCTEMOM M OCBaWBaTh CHELUAIM3MPOBAHHOE MPOrpaMMHOE OOECIEeUeHHE; MCIOJIb30BaTh COBPEMEHHbBIC



KOMIIBIOTEPHl M TPOrpaMMHBIE MPOAYKTHl [Js pealu3alid YUCIECHHBIX PpEIIeHUN HWH)KEHEpHBIX 3a]1ad
pacuéra CTpOUTENBHBIX KOHCTPYKLIUH)

CompoTuBlieHHE MaTepranoB — (3HAaTh: (PU3MKO-MEXaHUUECKHE CBOICTBA OCHOBHBIX KOHCTPYKIIMOHHBIX
CTPOUTENBHBIX MaTEpPHaJOB; BUABI MPOCTHIX M CIOXKHBIX JeQOopMaiyii, METOJbl M CIIOCOOBI OMpeesICHHs
BHYTPEHHHX CHJIOBBIX (aKTOPOB, HAINpPsDKEHHH, MepeMenleHnd u AedopManuii B TUIOBBIX 3JEMEHTaX
neopMUpyeMBIX CHCTEM OT pPa3IMYHBIX BUAOB BO3JAeHCTBUH; mpuHIMIbl u runoresbl (CeH-Benana,
OTBEp/I€BaHNUA, CYNEPIO3UIINH, TUIOCKUX CEYeHUH WM NMPSAMBIX HOpMaliell M Jp.), Ha KOTOPhIX OCHOBaHa
TEXHUYECKasl TEOpPHS CONPOTUBIICHUS MAaTEpUANIOB;, OCHOBHBIC (OPMYINBI Uil HAXOXKICHHS HANpsDKEHHHH,
nuddepeHaNbHbBIE YPaBHEHHSI PABHOBECHSI M pa3pelIaloNiie YPaBHEHUSI B MEPEMEIISHUSX ISl MPOCTHIX
nedopmanmii IPSAMONMHEHHBIX CTEpP)KHEH; yMeTh: ONpeNeNsiTh BHyTpeHHHe cuiioBbie QakTopbl (BCD) B
3JIeMEHTaX CTEP’KHEBBIX CHUCTEM IPU M3BECTHBIX HArpy3kax M YCHJIHMAX B KOHLEBBIX CEUEHMSX; CTPOUTH U
poBepATh dmiopsl BCD).

OCHOBBI ApXUTEKTYPHI U CTPOUTEIHHBIX KOHCTPYKUNHN (3HATh: OCHOBHBIE KOHCTPYKTHUBHBIE CXEMBI 3JaHUN
U COOPY)KEHUH DPa3sTUYHOTO Ha3HAUEHWS; BHUJIbI CTPOMTEIBHBIX KOHCTPYKIMH M HX DJIEMEHTOB M3 Pa3HBIX
MaTepHuasoB, NPHHIUIHAIBHBIE OCOOCHHOCTH WX pabOTBhI; yMEThb: ACCOIMHPOBATH PACUYETHBIE CXEMBI
neGopMUpYyeMBIX CHCTEM C peajlbHBIMH COOPY)KEHUSMH W KOHCTPYKIUSIMH, KadeCTBEHHO OICHHBATH
XapakTep paboThl X DJIEMEHTOB).

CrpouTenpHasi MexaHMKa — HaBBIKM CTATHMYECKOT'O pacyera, pacdera Ha YCTOMYMBOCTb M OMpEJENIeHue
TepeMeIIeHNH TIIOCKUX CTEPKHEBBIX CUCTEM; HABBIKW IIOCTPOCHUS JIMHUN BIHSHUS.

Hucunnnaa «Teopus pacuera W NMPOEKTUPOBAHUSA» CBsi3aHa C JUcHUIUIMHaMH «Teopus MiIacTuH U
obonouek», «TexHuueckasl 3KCIUIyaTallds U PEKOHCTPYKLMS 3JaHUN U COOPY)KEHUIl», NONOJIHSET UX I10
yd4ery OCOOEHHOCTEeH pacuera, KOHCTPYHPOBAHMS M OIKCIUIyaTallud 3[aHUH W COOpPY)KEHHH pPa3IMYHOrO
Ha3HA4YeHHd, H T.II.

3 Oobem AU CIMIIIMHbI (MO}.IyJ'lS[) B 3QaY€THBIX ¢IMHUIIAX C YKA3AaHUEM KOJIMYECTBA aKAACMUYICCKUX
aC0B, BBIICJICHHBIX HA KOHTAKTHYIO paﬁoTy (BO B3alMOAEHCTBMH C npenonaBaTe.neM) 06yqal0umxcﬂ

(o BUaM y4eOHBIX 3aHSATHII) M HA CAMOCTOSTETbHYIO PaGoTy 00y4arouXxcst

Tabauia 2 — O01as TpyI0eMKOCTh TUCIIUIUIMHBL 3 3aUETHBIX CAMHHIIBI

Buner yaebHO# Harpy3ku Bcero wac/3au.en
I
KonTakTtHas padora (Bcero) 10 10
B TOM YHCIIE
Jlextum (JI) 4 4
U3 HUX
aKTUBHBIE (hOPMBI OOyIEeHUS 4 4
[IpakTudeckue 3ausatus (113) 6 6
U3 HUX
aKTUBHBIE (hOPMBI OOyIEeHUS 6 6
Jlabopatopusie 3ausaTus (JI3) - -
U3 HUX -
aKTUBHBIE (hOPMBI OOydeHUS -
CamocTosiTenbHas paboTa 89 89
KonTpons 9 9
Buy npomMexxyTodHOM aTTecTanum IK3aMeH
OO0mmas TpyI0eMKOCTh, Yac/3a4.e] 108/3 108/3




4 Coaep:xkaHue TUCHHMIIMHBI (MO1YJ151), CTPYKTYPHPOBaHHOE M0 TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBeJICHHOT0 HA HUX KOJHYeCTBA aKaJileMIYeCKNX I ACTPOHOMMYECKHX YaCOB M BH/A0B y4eOHBIX
3aHATHH

4.1 Conep:xxanue MOIYyJIeii M pa3aejioB TUCIUTLTHHBI

Tabnuia 2 — ConeprkaHue MOIyJICH M pa3lesiOB TUCITUILTAHBI

Cemectp I
(komuuecTBO MOyIIEH 2)

Moayas 1. lunaMmuka cTep;KHEBBIX CUCTEM
(TIK-1, TIK-2, TIK-3, TIK-4.)
Lenv: uzyuenue OUHaAMUKY CINEPICHEBHIX CUCTEM

N2 | HaummeHnoBanue pasnuena CopeprxaHue pasena
/o | AUMCHUIUIMHBI, BXOISIICH KonTakTtHas pabora CPC
B JAHHBIN MOJYJIb
1 2 3 4
1 Beenenue IlongaTue 0 TMHAMUYECKUX BO3JEUCTBUAX. Pemnienue 3agau
JuHaMuKa 30aHUI U COOPYKEHUI KaK 4acTh Tect

TEOPHH HHXEHEPHBIX COOPYKEHHUH 1 KaK yueOHas
qucruinmHa. [Ipeamer u 00beKT TUHAMUKH.
CaeneHrst U3 HCTOPUH Pa3BUTHUSI TEOPHH
JUHAMUAYECKUX PACUYETOB COOPYXEHUN U
KOHCTPYKIIMH; BKJIaJ OTE€YECTBEHHBIX

yaéHbIX. CoBpeMeHHBIE MPOOIEeMbl TMHAMHIECKOT O
MTOBEJICHUS CTPOUTENBHBIX UHKEHEPHBIX CHCTEM H
ynpaBnenuss uM. Krmaccudukanmsi AHHAMAYECKHX
Bo3eicTBU. OCHOBHBIC TIOHATHS W TEPMHUHBI
JuHaMmuku. PacuérHele Moaenu Mace
(pactipenenénuble, COCPENOTOYECHHBIC, TOUCTHBIE).
Buner MexaHn4decKuX ABMKEHUH 1eOPMUPYEMBIX
cucreM (BBIHYKJIEHHOE U CBOOOIHOE JBMXEHUE,
KoJieOaHMs1, COOCTBEHHBIE KOJIeOaHus,
aBTOKOJICOAHNS). 3a1aull TMHAMUYECKUX PacUETOB
COOpYKEHUH U KOHCTPYKIHi. O0mmune MeToabt
perreHus 3aa9 AMHAMUKA — KHHETOCTATHYECKUN 1
SHEPTeTUYECKHH, UX CYIITHOCTH (TPUHIIHIT

I’ Anambepa, sKcTpeMaTbHbBIE CBOMCTBA ITOIHOM
MEXaHWYECKOW YHEPTHH JBIKYIIEHCS CHCTEMBI).
Kitaccudukarms 9acTHBIX METOOB JHHAMHUKH
coopyxxeHuii. CTermeHn CBOOOIBI B IWHAMUKE.
O0600mEHHBIE KOOPMHATHI; MPHBEIEHHBIE
Maccel. [lpakTudeckre mpuéMsbl onpeneneHns
YHCIa CTereHel cBoOOIbI MacC B PacYETHON cxeMe

COOPYKEHUS.
2 | JInHAMMKA CHCTEM C O06o0meénnas pacuérHas MoJelb Pemenue 3amau
OJIHOH CTENEeHbIO nepOpMHUPYEMO CHCTEMBI C OIIHOW CTETEHBIO Tect
CBOOO/IBI, KOHEYHBIM H CBOOOIIBI Macc, e€ XapaKTepHCTUKH — Macca
OECKOHEYHBIM YHCIIOM (npuBenéHHaN), )KECTKOCTH/TIOATINBOCTb,
cTerneHer cBoOOIbI napaMeTphl IeMII(pUPOBaHUS; TUTIOTE3BI U

npeanoceliku. OnpenencHue pacuéTHbIX
XapaKTEePUCTUK MOAEIH M0 apaMeTpaM
paccunuTbiBaeMoi 1eOpMHUPYEMOIl CHCTEMBI.
[lomydyeHne KMHETOCTATHYECKUM METOIOM




i depeHIHaIBHBIX YPaBHEHUH OTHOCHUTEIHHO
MIEPEMEILEHUS] MACChl PACUETHON MOJIEIH B
ClTy4asix CBOOOHOTO U BBIHYKJICHHOTO JBIKEHUH.
IloHATHE O HEMMHEWHBIX U JIMHEWHBIX 33/1a4ax
JMHAMUKY JUISL CUCTEM C OJHOM CTEreHbI0 CBOOOIBI
Mmacc. Pemenust muHeHBIX qudQepeHrnanbHbIX
ypaBHEHUH C HE 3aBUCSIIMMHU OT BPEMEHU
napamerpaMu YIpyrocTH U AeMIpupoBaHus Py
CBOOOIHOM JIBMKEHHH U JUTS XapaKTEPHBIX
CIIydaeB BBIHYX/IEHHOTO JABM)KEHUS (BHE3AITHO
MpUJIOKEHHAs Harpy3Ka, MPsSMOYT OJIbHBIN
UMITYJIEC, BHOPAIIIOHHOE BO3JICHCTBHE).

UYacrora coOCTBEHHBIX KOJIeOaHUI, BOZMOKHOCTH
e€ perynupoBanud. [IoHATHE 0 TUHAMUYECKOM
pacuére npu MPOU3BOJIEHOM JHHAMHYECKOM
BO3JeiicTBUYN (MHTEerpai [roaMerns; drcieHHbIe
pelIeHus; MprUBeIeHNe KHHEMaTHY€CKIX
BO3CHCTBUH K DKBUBAJICHTHBIM CHUJIOBBIM).
Junamuueckue koahdunmerTs! (o0iiee moHsTHE,
YACTHBIN ciydall IpH YCTAHOBUBLIMXCS
TapMOHHWYECKUX BBIHYXIEHHBIX KojeOaHusX). Pe-
30HaHC ¥ BO3MOYKHBIE TTYTH OOPHOBI C HAM.
Omnpenenenrie CUIOBBIX (PaKTOPOB (YCHITUH U
HaIPSDKCHMH ) B paCCUMTHIBAEMOM 1eh opMHUPYyeEMOit
cucreme. OCOOCHHOCTH OIIEHKH MTPOYHOCTH U
YCTOMYMBOCTH AJIEMEHTOB KOHCTPYKIIUH MpU
JTUHAMHYECKIX BO3ACUCTBUAX (C TIEPEMEHHBIMH BO
BpPEMEHU HAIPSKEHHSIMH). .

Pacuérnas cxema NpsAMOITUHEMHOTO CTEPHKHS C
pacrpenenéHHoi Maccoi; COOCTBEHHAS U
npucoennHENHas Macchl. VICXOMHbIe THIIOTE3BI U
MPEANOCHUIKU JUHEHHON TEOpHUH TUHAMUYECKUX
pacuéroB. luddepennnansapie ypaBHEHUS
CBOOOHOTO U BEIHYKIEHHOT'O ABMKEHUS
MPSIMOJIMHEMHOT'O CTEPIKHS C pacipenenéHHoN
Maccoi TIPH TIIOCKOM MPSIMOM TIONIEPEYHOM H3rHbe
(BBIBO KHHETOCTATHIECKUM

METOJIOM); TIOHSATHE 00 UX PEHICHUU METOIOM
®Dypbe U YHCICHHBIMI METOJJaMH; YaCTHBIE CITyJYan
JUTSL CTEPIKHSI TIOCTOSTHHOT'O CEYEHUS C PABHOMEPHO
pacnpenenéHHON Maccoi — CBOOOIHBIE,
COOCTBEHHBIE U BBIHYKJIEHHBIC KOJICOaHMS.
CobcTBeHHbIe N3rHOHBIE KOMeOaHMs
MPSIMOJIMHEIHOT'O CTEPKHSI IIOCTOSTHHOT'O CEUEHUS C
PaBHOMEPHO pacrpenenéHHON MacCOl — ypaBHEHUE
aMIUTATY]T IPOTHOOB, €T MPENICTaBIeHUE B hopMe
MeTo/Ia HavanbHbIX napamerpos (MHII) ¢
ucnoip3oBaaneM ¢yaknuit A.H. Kpeutosa; yaér
BIIUSTHUS COCPENOTOYEHHBIX MAcC U CHIIOBBIX
(hakTOpOB; BEKTOp OCHOBHBIX Hem3BecTHBIX MHII;
OCHOBHBIE YpaBHEHHUSI 110

MHII (u3 cTaTU4ecKuX U KHHEMaTHIECKUX
IPaHUYHBIX YCIOBHH); ypaBHEHHE YACTOT




COOCTBEHHBIX KOJIeOaHMIf; CIEKTp 4YacToT;
BBISIBIICHHE TJIABHBIX (OpM KojeOaHWMH, UX
cpoiictBa. [lonsTHE O pemeHun

T QepeHIHaIEHOrO YpaBHEHUST AMHAMHYECKOTO
U3ruda CTEPIKHS ¢ pacipeeliecHHON MacCoi pu
MIPOU3BOJIBHBIX JUHAMUYECKHUX BO3JIEHCTBUIX.
YcraHoBHUBIIHECS BBIHYX/ICHHBIE KOJIeOaHMsI
MPSIMOJIMHEHOTO CTEP>KHS MOCTOSHHOTO CEUEHUS
C PaBHOMEPHO paclpelerEéHHON Maccoll B
cilyyae BUOpaIlMOHHBIX

BO3/ICHCTBUI — BBIPAXKEHUS aMILIUTY
MIEPEMEIEHNUN U BHYTPEHHUX YCUIIUI 110 METOLY
HaYaJIbHBIX APAMETPOB C MPUMEHEHHEM (YHKIIUH
A.H. KpruioBa; ocHoBHBIE ypaBHeHUs 110 MHII;
OTIpeneNeHre aMIUIUTY/] TIepEeMEIIEHN U CHIIOBBIX
(hakTOpoB; TMHAMHYECKUE KODPPHUIIMEHTEHI.
[IpononbHbIE U KPYTHIBEHBIE CBOOOTHBIE U
BBIHYX/IEHHBIE THHAMU4ecKne Aedopmanmu
IPSIMOJIMHENHBIX CTEPKHEN C paclpenenEHHON
Maccoil — muddepeHIaibHble ypaBHEHUS;
YaCTHBIE CTy4an COOCTBEHHBIX W TapMOHHYECKHX
BBIHY)KJICHHBIX KOJeOaHMI; CTEpKHU
MTOCTOSTHHOTO CEYEHUs C pPaBHOMEPHO
pacnpenenéHHON Maccoi — perieHus B popme
METO0/1a HaYaJIbHBIX APAMETPOB.

Y4ér cuMMETpUH B IMHAMUKE CTEPXKHEHN C
pacrnpenenéHHbIMA MacCaMUu.

OO0mme cBeneHns 0 TMHAMHYECKUX pacuérax
CTEP’KHEBBIX CHUCTEM C pacHpeneIEHHBIMU MaccaMu
METOAO0M MEPEMEILIEHUN U METOJIOM KOHEYHBIX
37eMeHTOB. Vcnonb30BaHNE aHAIUTUYECKUX U

YU CJIEHHBIX

pELIEHNUI TUTIOBBIX 3a/1a4 JUHAMUKU
NPSIMOJIMHEWHBIX CTEPKHEN IS OTYYEHUS
MaTpUI] JUHAMHAYECKON

JKECTKOCTH 3JIEMEHTOB CUCTEMBI.

IlonsiTHE O TMHAMUKE CUCTEM C IIACTUHYATO-
000IIOYEYHBIMH U TPEXMEPHBIMH KOHEYHBIMHU
3JIEMEHTaMHU C pacnpeaeiEHHBIMUA MAaCCaMHU.
DopMUpOBaHUE PACYETHON MOJIETH UHEPLIUOHHOU
nepOopMHpPYEMOil CHCTEMBI C IIPUMEHEHUEM TpHUé-
Ma COCpeNOTOUYEHUS Macc. MIcXonHbIe TUIOTE3bl U
MPENNOCHUIIKYA JTUHEHHOM Teopuu; pacu€THas cxema
CHUCTEMBl C KOHEYHBIM YHCJIOM CTEHEHeH
CBOOOJIBI COCPENOTOYEHHBIX MacC B
JUHAMUYECKOM pacy€Te KHHETOCTATUYECKUM
meroznoM. Cucrema nuddepeHnuanbHbIX
YpaBHEHU JIBWKEHHS MACC, OOIIHI BHT

e€ peleHus B ciydasx cBOOOJHOro U
BBIHYK/ICHHOT'O JABMKEHUSI.

YpaBHeHHS COOCTBEHHBIX KOJieOaHH B
aMIUIATYJaX MEepEMEIIEHUHN WM MHEPIIMOHHBIX
CHJIOBBIX (haKTOpOB (0OBIYHAS M MATPUYHAS




¢dopmbl). MaTpuiia THHAMUYECKOH MONATINBOCTH
CHCTEMBI KaK 0000IEHHAs XapaKTepHUCTHKA
nedopMaIMOHHBIX 1 HHEPIIMOHHBIX CBOMCTB
JBIDKYIIEWcst cucTeMbl. TpuBuansHoe

Y HETPUBUAIBHOE PELICHUSI CHCTEMBI YpaBHEHUN
cOOCTBEHHBIX KoNeOaHMi. Y paBHEHUE YaCTOT
coOcTBeHHBIX KonebaHuid. CIeKTp 4acTor.
CoOcTBeHHBIE BEKTOPBI WHEPIIMOHHBIX CUIIOBBIX
(hakTOopoB M nepemerieHuii Macc. [ aBHbIe (hOpMBI
KOJIeOaHU, X OPTOrOHAILHOCTD U APYTHe
cBoiicTBa. OCOOEHHOCTH TTIaBHBIX (OPM
KONeOaHUI CHMMETPUYHBIX CHCTEM.
[IpuHIMTIHATEHBIE BO3MOYKHOCTH YITPaBIICHUS
COOCTBEHHBIMH YaCTOTHBIMH XapaKTePUCTHKAMHU
37aHUN, COOPYKEHUN U CTPOUTEIIBHBIX
KOHCTPYKILIMM Kak

WHEPIIHOHHBIX J1eOPMUPYEMBIX CHCTEM.
[MpubnnxEaHBIE CrIOCOOBI OIEHKH MUHIUMAJIbHON
YaCTOTHI COOCTBEHHBIX KOJIEOAHMI.
YcranoBuBImecs (TapMOHHYECKHE) KOJICOAHMSI
CHCTEM C KOHEYHBIM YHCIIOM CTETEeHEe CBOOOIbI
Macc

MpU BUOPALIMOHHBIX BO3AEHCTBUSAX — pacyEéTHAS
cxeMa KHHETOCTaTUYEeCKOr0 METo/a; YPaBHEHUS B
aMIUIATYyJaX WHEPIIMOHHBIX CHIIOBBIX (PAKTOPOB
WY TIepeMeleHnid Mace (0ObIYHas U MaTpUIHAS
(hopMbI); 0COOEHHOCTH MaTPHUIIbI JMHAMUYCCKON
MOJATIINBOCTH; OTPEIEICHNE OCHOBHBIX
HEM3BECTHBIX W aMIUTUTY]T AMHAMUYECKUX YCHIINN
B paccuuThiBaeMo cucteme. JluHaMu4ecKue

K03 () PUITHEHTHI TI0 TTEPEMEIICHHUSIM M CHIIOBBIM
(hakTopam. OCOOEHHOCTH pe30HAHCA B CHCTEMAX C
KOHEYHBIM YHCIIOM CTEeIeHel CBOOOIBI Macc.
PacuérHbie ycunus u pacyéTHble XapaKTEePUCTUKU
OUAKINYECKAX HAMPSHKEHUN B CEUSHUSIX
a1eMeHToB. Perienre 3ajad TUHAMHUKH B
CIydasix TapMOHHYECKHX KoNeObaHWuU
(COOCTBEHHBIX W yCTAHOBHBIIHXCS
BEIHYX/IEHHBIX ) MeToZioM TiepemerieHuit (MII).
Oco0eHHOCTH Ha3HaYeHHSI PACUETHBIX Y3IIOB U
thopmupoBanust ocHOBHOM cuctembl MIT st
IuHamMmudeckoro pacuéra. Kanonmueckue
YpaBHEHUS B aMILTUTYaX MepeMeleHHi
pac4€THBIX y370B. MaTpuIiia THHAMIYECKON
JKECTKOCTH OCHOBHOM cucteMbl MII. Bapuant
ypaBHEHUI MeTo/a TIepeMeIIeHII B aMITUTYAax
nepeMenIeHnii Mace, ¢ UCIIOIb30BaHUEM MaTpH-
bl TUHAMHYECKON KECTKOCTH PaCcCUUTHIBAEMON
CHCTEMBI (Coco0 €€ Momy4YeHus: U3 MaTpULIbI
x)éctrkoctu OCMII).

Hcnonb3oBaHue TPYNIOBBIX HEU3BECTHBIX U YUET
CUMMETPHUH B TUHAMHYECKHUX Pacuérax CUCTEM C
KOHEYHBIM YHCIIOM CTENeHel cBoO0 b Macc.




Omnpenenenre NpuBeAEHHBIX Macc,
COOTBETCTBYIOIMX IPYNIOBHIM (B 4aCTHOCTH,
CUMMETPHUYHBIM/00paTHOCHMMETPHUYHBIM )
HeusBecTHbIM. OCOOEHHOCTH 4acTOT-

HBIX YpaBHEHUH U TTIaBHBIX OpM COOCTBEHHBIX
KonebaHuil. YIpoleHus B pacuérax Ha
JMHAMUYECKHE BO3/ICHCTBHS.

Mopnyas I1. OcHOBHBIE N0/10KEHNS M0 pacyeTy 3AaHUI U COOPYKEeHMIi HA YCTOIHYMBOCTD
(ITK-1, IK-2, TIK-3, TIK-4.)
Lenv: uzyuenue pabomel 21eMeHMO8 KOHCMPYKYUIUHA YCMOUYUBOCIb NOO OelicCmpsauem pasiuiHo20 Uuod
HA2PYIHCEHUU, NPUHYUNOE NPOCKMUPOSAHUS DJIEMEHMO8 KOHCIMPYKYUL HA YCIMOUYUEOCMb.

1 YcTonunBoCcTh TTonsTHE O BO3MOXXHOCTH CYIIIECTBOBAHUS Pemnienue 3agau
COOPYKEHUM Pa3JIMUHBIX PABHOBECHBIX COCTOSSHUM 34aHUM, Tect
COOPYXKEHUN U KOHCTPYKLUUH, UX YCTOMYHBOCTHU Homarnsist
UM HEYCTOWYMBOCTH. Y CTOMUYMBOCTB IIOJIOKEHUS | KOHTPOJIbHAS
U YCTOWYHMBOCTH PaBHOBECHS JiepOpMUPYEMBIX pabora
cucrteM. Teopust yCTOMUNBOCTH 3JaHUN U
COOPYKEHUI KaK pa3ies TEOPUU

WHXEHEPHBIX COOPY)KEHUU U KaK yueOHas
TUCITUTIINHA; e€ TpenMeT U 00bekT. CBeneHHs U3
WCTOPHUH Pa3BUTHS TEOPUH YCTONIMBOCTH; BKJIA/
0T€4eCTBEHHBIX yu€HbIX. COBpeMeHHBIE TTPOOIEMBI
obecIieueHus! yCTOMYMBOCTH COCTOSHUS
CTPOUTENBHBIX HHKCHEPHBIX CUCTEM.

OcHOBHBIE TOHATHS U TEPMUHBI TEOPUU
YCTOMYHMBOCTH — (hopMa paBHOBECHUS U €
CTaTHYECKOE M KHHEMAaTUYECKOE ONUCaHUS,
Ka4eCTBO PaBHOBECHSI, KPUTHYECKOE COCTOSTHHE,
KPUTHYECKUN MapamMeTp BO3ACHCTBUS, OTEPs
YCTOMYMBOCTH MEPBOTO M BTOPOrO pOZA, «B
MaJoM» U «B OONbIIOM», OM(ypKarus

(hopMm paBHOBecwHsl, (popMa TOTEPH YCTOWIMBOCTH
(®PITY). I'padprik paBHOBECHBIX COCTOSTHHH.

OO6mme 3129 pacuéra yCTOHYHBOCTH W METOIBI
WX pelIeHus — cTaThdeckuil (Diinepa), SHepreTude-
CKHUM U TUHAMUYECKUI; UX CYIIHOCTh. [IpuHumn
MAJIBIX BO3MYILEHUN. Y YET HENMHEHHOCTEN.
Knaccudukanus 3a1a4 1 4aCTHBIX METOAOB TEOPHH
YCTOMYNBOCTH; TUITNYHBIE TPUMEPBI AJIS
CTPOUTENBHBIX KOHCTPYKIUH.

JluneitHasg Teopusi yCTOWYMBOCTH PAaBHOBECHUS
neopMUpPyEMBIX CHUCTEM — MPEIIOCHUIKH,
TUIIOTE3HI,

cymHocTs. OO anropuT™ peleHus 3a1au
YCTOMYNBOCTH CTATHYECKHUM METOIOM.

Pacuér cxaThIx NpAMONMHENHBIX CTEPKHEN Ha
YCTOMYMBOCTH METOJOM Ha4aJIbHBIX IapaMETPOB
(MHIT) PacuérHas cxema rnepBoHAYAIBHO CKATOTO
NPSAMOJIMHENHOTO CTEPKHS; IPOEeKTHAs opMa
paBHOBECHS; UCXOJIHBIE TMIIOTE3Bl U
npeanocbuiku. budypkanuonHas ¢opMyIupoBKa
3amaun. llpumMenenue




NPUHIIMIIA MaJIbIX BO3MYILEHUHN; allbTEPHATUBHOE
COCTOSTHHE CTep>KHs. BapnaHThl moBegeHus
Harpy3Kku (KOHCepBaTHUBHAs, CIIEASLIAs).

BriBoz cratndeckum meToaoM uddepeHnrantsHbIX
ypaBHEHUH paBHOBECHSI BOSMYILEHHOTO (abTep-
HAaTUBHOI'0) COCTOSIHUS CTepxHs. Pasperaromiee
T depeHInaIbHOe YpaBHEHHE POrHOOB CTEPKHS
[pY TIPOJOJIBHO-TIONIEpEeIHOM H3rube (00muit
cilydail — mepeMeHHOe CeueHue, MPOU3BOIbHBIE
NepBOHAYATILHO MPOAOIBHBIE HATPY3KH); MOHATHE
0 €ro aHaJUTUYECKHX M YUCIICHHBIX PELICHHUSIX.
YacTHBIA Cily4ail — PABHOMEPHO CXKAThII
CTEpKEHb ITOCTOSTHHOTO CEYEHUS: PEelIeHne

T depeHInaIFHOTO YpaBHEHUS IPOJIONBHO-
MoIepeyHoro n3ruda B hopMe MeToj1a HayaabHbIX
[IapaMeTPoB; YUET peaKUii HEKOHIIEBBIX CBA3EM.
Bexrop ocHoBHbIX HensBecTHbIX MHII. IIpasuna
3aMMCH KHHEMATUYECKUX M CTATHYSCKUX TpaHHY-
HBIX YCTIOBUH JUTS TIOY4EHHSI OCHOBHBIX
ypaBHenuil meroaa HII. TpusnansHOE 1
HETPUBHAIILHOE PEIICHHS CUCTEMBI OCHOBHBIX
ypaBHenuiit MHII. YpaBHeHue ycroiiunBocTr
(ypaBHEHUE OHdypKAIHH), OPEACICHAE €r0
MHUHHMMAJIBHOI'O KOPHS U KPUTUYECKOH HAarpys3Ku.
BrisBiienne GopMBI TOTEpH yCTORIMBOCTH.
OHOIIPOJIETHRIN paBHOMEPHO CKATBIA CTEPIKEHB
IIOCTOSTHHOT'O C€4eHMsI B 00IIeM cilydae YIpyromuo-
JATIMBOIO 3aKPEIJICHUS ero KOHLIOB. Y paBHEHUE
YCTOMYMBOCTH. YacTHBIE ClTydyan 3aKperieHui
(TUTIOBBIE 3a71aUM ) — KPUTHIECCKHAE 3HAUCHHS
kod(purmenTa mpomoIbHON CHITHI, KO3 (QHUITHEHTHI
npuBeneHus Juabl. O000meEnHas hopmyna
Oiinepa. OneHKa rpaHuI] AHarra3oHa BO3MOKHBIX
3HaYCHUH Kod((PUIIEHTa TPOIOTBHOM CHITBL. Y UéT
CUMMETPUH MHOI'OIPOJIETHBIX CKATHIX CTEPHKHEH.
IlonsTre 00 ompemeneHUH KPUTHICCKON
MIPOJOIHHON CHIIBI (WITM HAIPSDKEHHS) C
HCTIONB30BaHNEM KO3 PHUITEHTa TIPOIOIHLHOTO
n3ruba (1o HOPMATHBHON METOTUKE).

Pacuér Ha ycTOMYHBOCTH CTEPKHEBBIX CUCTEM CO
CXKAaTBIMU MPSIMOJIMHEHHBIMU 3JIEMEHTAMH METOIOM
niepemerniennii (MII) [IpeamocsuIky 1 THIOTE3BI
pacuéra o nuHeiHOH Teopun (B OudypKammmoHHOH
noctanoBke). opmMupoBaHue PacyETHOM CXEMBI
nyTéM NpPUBENEHHS HArpy30K K pacyéTHBIM
COCPEAOTOUYEHHBIM Y3JIOBBIM.

[IpuMeHeHne MpUHLUIA MAJIBIX BO3MYIIEHHUH.
Onucanye albTepPHATUBHOTO COCTOSIHUSI CHCTEMBI
nepeMenIeHUsIMHI PacyETHBIX y3JI0B — OCHOBHBIMHU
Hens3BecTHbIME OCHOBHAs cucTeMa U
KaHOHHUYECKHE YpaBHEHHUS METO/a MepeMeleHni
(OCMII 1 KYMII), ux ocoOeHHOCTH B 3aJ1a4ax
ycroiunBocTu. CriocoObl onpeeneHus




KOMITOHEHTOB MaTpPHIIbI BHEIIHEHN KECTKOCTH
OCMII. Tumnossle 3aaauu A CTEPIKHEBBIX
CKATO-U30THYTHIX 3JIEMEHTOB Iockoit OCMIL
TprBHaIbHOE W HETPUBHAIBHOE PEIIEHUS
cucrembl KYMII, nx cmbici (0coOeHHOCTD
TPUBHAIBHOTO pEIIeHHS). Y paBHEHHE
YCTOMYMBOCTH; aJTOPUTM IOMCKA €ro
MUHUMAJIBHOTO KOpHS; OIpereseHne
KPUTHUECKOr0 TapaMeTpa Harpy3ku. BeisBieHue
(hopMbI TToTepu ycToruuBocTH. OrpeneneHue
K09(h(PUIIMEHTOB IPUBENICHHS JITUHBI CTEPIKHEBBIX
aneMeHToB. Knaccudukanus ¢popm norepu
YCTOMYMBOCTH — 001I1as M JIOKaJIbHAS, sIBHAS U
ckpbiTasi. CoBepuieHHast U HecoBepiieHHas OCMIL
Brisnenue ckpbiTeix OITY. CnekrpanbHas
(byHKIMS, €€ HCIONB30BaHUE ISl ONIPEACTICHUS
KPUTHUYECKOT0 MapaMeTpa Harpy3ku. OOmimii
AJTOPUTM pacuéra CTEepKHEBBIX CHCTEM Ha
YCTOMYHNBOCTH METOJIOM TEPEMEIICHUH.
Hcnonp3oBaHue rpynnoBbIX HEM3BECTHBIX U
CHUMMETPUU CUCTEMBI. Y CTOMYMBOCTh
MPOCTPAHCTBEHHBIX paM. JlepopmarnroHHbIN
pacd€r CTEp)KHEBBIX CHCTEM METOJ0M
HepeMEeLIeHUI 1 METOJIOM KOHEUHBIX 3JIEMEHTOB.
Pacuér crepkHel U CTEp>KHEBBIX CUCTEM Ha
YCTOWYUBOCTH ¢ YIETOM JeOpMaIliy CIBUTA
Knaccudukanns npu3HakoB ¥ IPUMEpHI
HEOOXOAMMOCTH y4€Ta BIUSHUS CABUIA B
3JIEMEHTaX CTPOUTENbHBIX KOHCTPYKIIMUH.
Omnpernenenre KpUTHYECKOH CHIIBI CXKATOTO
MPSIMOJIMHEHHOTO CTEP)KHA C y4ETOM ClIIBUTA!
BEIBOJ M (pepeHnnaIbHOro ypaBHeHNS
IIPOOJILHO-TIONIEPEYHOI 0 U3rnda CO CIBUTOM;
XKECTKOCTh CEYEHUS IPHU MPOAOIBHO-TIONEPEYHOM
n3rude co CIBUIOM; BBIYMCIIEHUE
XapaKTEePUCTUKU EAWHUYHOI'O CIBUTIA VIS
CTEpP)KHEW CIUIOIIHOCTEHYaTOr0 THIA U CO
CKBO3HBIMH CEUEHUSAMH (PEIIETUAThIX H
IBYXBETBEBBIX HA

IJIaHKax ); GopMyna UIsi KpUTHIECKOW MPOIOIHHOMN
CHJIBI OMMHOYHOT'O PAaBHOMEPHO C3KaTOr0 MPSIMOJIH -
HEUHOIO CTEPHKHS.

VY4t capura B pacuérax METOJIOM IepeMeLIeHN I
Ha YCTOWYMBOCTH CTEP’KHEBBIX CUCTEM CO CILIOLI-
HOCTEHYAThIMU U PELIETYATHIMU 3JIEMEHTAMH —
UTEPALUOHHBIN aJITOPUTM.

Y cTONYMBOCTh KPUBOIMHENHBIX CTEPIKHEH — KOJell
u apok. KpyroBble Koinbla v apKu IpH
PaBHOMEPHOM THAPOCTaTUYECKON HAarpy3Ke:
MIPOOJIBHBIE CHJIBI B ICXOJHOM PAaBHOBECHOM
COCTOSTHUM; OIpEAeieHrue H3rudarommx
MOMEHTOB B BO3MYIIEHHOM COCTOSTHUHU

JUIsl IBYXIIAPHUPHOM 1 OeclIapHUPHOH apok;




mddepeHnaiIbHOe ypaBHEHNE TPOAOIIEHO-
MOTIEPEYHOr0 U3ruda CTeP>KHS MePBOHAYAIBEHO
KPYT'OBOI'O OUEPTaHUs; TPAHUYHBIC YCIIOBHS;
ypaBHEHUE YCTOMYUBOCTH 151 OeCIIapHUPHOH,
JBYXIIAPHUPHOU U TPEXIIAPHUPHON KPYTOBBIX
apok; GopMyJIbI ISt pacyéra KpUTHUECKOM
WHTEHCUBHOCTH Harpy3ku. [Ipubmmkénnoe
orpe/ieNieHne KPUTHIECKIX Harpy30K KPYTOBBIX
APOK MPH Pa3IUYHBIX TPAHUYHBIX YCIOBHUSIX IO
AHAJIOTHH CO CYKATBHIMH MPAMOTUHECHHBIMU
CTEepKHSAMHU (10 THITOBBIM K03 uimentam
NPUBEICHUS JUTUHBI).

[NapaGonuyeckue apku npu paBHOMEPHOH
BEPTUKAILHON HArpy3Ke: MOHSATHE O

T depeHIuaIEHOM

YpaBHEHUU MPOAOIBHO-TIONEPEUHOr0 H3TN0a U ero
WCIIONIb30BAHUH JUTSI IOTYUEHHSI U YACIICHHOTO
pellieHns ypaBHEHUS] YCTOMYMBOCTH (pe3yIbTaThI
A.H. lunnvka). [TpuGnnxEHHOE BEIYUCIICHNE
KPUTHYECKUX HATPy30K MapadoIMIecKuX apoK ¢
Pa3IMYHBIMH YCIOBHUSIMU 3aKPETUICHHSI.
npuOIKEHHOE ompesielieHne OnQypKanOHHBIX
KPUTHYECKUX HArpy30K MPH MPOU3BOIBHBIX
cXeMax 3arpy>kKeHus1 apoK (aHaJIOTus CO CKAThIMU
HPSMOJIMHEHHBIMU CTEPKHAMH; CIIOCO0
3aMEHSIONIEH paMbl).

4.2 TeMaTH4ecKHUil IJIAH JIEKIHH
Tabmuma 4 — TemaTnyecKuil TUIaH JEKIAIH

Paszpen qucumiuimHel, HanMenoBaHnEe TEMBI TEKIUU Tpynoem-
BXOIAILIEH B JTaHHBIH KOCTb
MOJYJTb (uac.)
CemecTtp 1
M /[luHaMuKa CUCTEM C OcCHOBHBIE OHATHSL, 3aJa4l U METObI TUHAMUKU
0 | OJIHOM CTEIEeHbIO JlnHaMHKa CHCTEM C OJHOM CTENEeHBI0 CBOOOIBI Macce.
1| cBOOOIBI, KOHEUHBIM H JunaMuueckue pacu€Tsl CUCTEM C paclpeneEHHBIMU
y | GECKOHEYHBIM YHCIIOM MaccaMu. JlMHaMHiKa CUCTEM ¢ KOHEUHBIM YHCIIOM
JI| crerneHei cBo0oabI cTerneHel cBoOOAbI Macc. DHEPreTHUECKUil METOA B 2
b JUHAMHUKE COOPYKEHUN. MHKEHEPHBIE TPUIIOKCHNUS
METOAOB IWHAMUKH B CTICLIMATIBHBIX pacuérax 31aHui,
[ COOpPY)KEHUH U 2JIEMEHTOB KOHCTPYKIIUH.
M YcToitunBoCTbH OcHOBHBIE OHATHSI, TPUHIIMIIBL, 321291 U METOBI
0 | COOpYXEHUHI TEOPUHU YCTOHUYUBOCTH
hi§ nedopmupyeMsix cucteM. Pacduér cxarbix
y OPSAMOJIMHENHBIX CTEpP’KHEW Ha YCTOMYMBOCTD METOIOM
a HavanbHbIX napamerpoB (MHII). Pacuér na 2
b YCTOWYMBOCTD CTEP>KHEBBIX CUCTEM CO CXKATHIMU
IPSAMOJIMHEHHBIMH JIEMEHTaMH METOJIOM IIepeMEelIeHU I
| (MII). Pacuér crepkHel U CTEpKHEBBIX CHCTEM Ha
[ YCTOWYHMBOCTD C Yu&ToM edopMallui CABUra
Hroro: 6
6 m.4. 6 aKmueHou hopme 6




4.3 IlpakTHyecKune 3aHATHS

Tabnuia 5 — TemaTu4eckui TIaH MPAKTUYCCKUX 3aHATHIHA

Pasznen nuCUMILIMHEL
BXOJSLIEH B TaHHBIN MOJTYJIb

Tema MNPAKTHUYCCKOI'O 3aHATHUA

Tpynoem-
KOCTh
(ugac.)

Cemectp I

ayJa
bl

JluHaMuka coopykeHui

Pacuérbl cTepKHEBBIX CUCTEM C OJHOM CTENEHbIO
CB00OABI Macc (M MPUBOAALIMXCS K HUM) C
OIpe/IeNIeHHEeM YacTOT COOCTBEHHBIX KOJIEOaHMIA,
JTUHAMHYECKUX KO3 (PHUIIUCHTOB, TUHAMHUYCCKHX U
IIOJIHBIX YCHJIMU M ITEpEMEILEHUI

CoOcTBeHHBIC U3rHMOHBIC KOJICOaHMS
IIPSAMOJIMHENHBIX CTEPKHEN ITOCTOSHHOTO CEUYECHHUS
C PAaBHOMEPHO pacipenea€HHON MacCou.
OnpeneneHrie 4acToT U TNIABHBIX (HOpM KosleOaHU
Y craHOBUBIIIHECS BEIHYKICHHBIC KOJICOAHMSI
MPSAMOJIMHENHBIX CTEPKHEN ITOCTOSHHOIO CEYEHUS
C PaBHOMEPHO pacnpenenEéHHoN Maccor npu
BHOpPAITMOHHBIX BO3AeHCTBUAX. OmpenencHme
aMIUTUTY]] JMHAMIYECKUAX TIepeMEeIeHU 1
BHYTPEHHHX CHJIOBBIX (PaKTOPOB

Pacuér craTruecku onpeaeauMbIx 0aoK U
TJIOCKUX paM KakK CHCTEM C KOHEYHBIM YHCIIOM
cTerneHeil cBo0O0IbI MacC Ha COOCTBEHHBIE
KoJIeOaHMs C ONPEEeeHNEM YacTOT U TIIaBHBIX
dhopM KonebaHmit

Pacuér miockoii cTaTHYeCKH HEONPEAEIUMOM
CTEpPKHEBOM CHCTEMBI C KOHEYHBIM YHCIIOM CTelle-
Hell cBoOOBI Macc Ha COOCTBEHHBIE KOJIEOaHUS C
OTIpEIEIICHUEM YaCTOT 1 TJIABHBIX (hOpM KOoJIeOaHMIA
Pacuér miiockoii cTaTUYECKH HEOPEAEIMMOM
CTEpPKHEBOM CHCTEMBI C KOHEYHBIM YHCIIOM CTeIle-
Hel cBOOOABI Macc Ha yCTaHOBUBIIIUECS
BEIHYK/ICHHBIE KOJIEOaHUS TTPH BUOPAITMOHHBIX
BO3CUCTBUAX C ONpEAEICHHEM aMIUIATY]] CHIIOBBIX
(hakTOpOB, TIEpEMEIIeHUI MaCC ¥ TUHAMUYECKHX
K03 PHUIMEHTOB.

Brruncnenne pacu€rHBIX H3THOAOIINX MOMEHTOB

ayJ1
b1l

Y cTOMYHUBOCTE COOPYKEHUI

3amauun pacuéra IIOCKUX CTEP’KHEBBIX CUCTEM Ha
YCTOWYMBOCTh, IPUBOSIIMECS K IPUMEHEHUIO
0000ménHoM hopMmyIbl Diiepa

Pacuér Ha ycTOMYHMBOCTH MIIOCKONW paMbl METOAOM
nepeMeleHun

Pacuérpl Ha yCTOMYMBOCTh METOAOM IEPEMEIICHUM
CUMMETPHYHBIX CUCTEM CO CKATBHIMH IPAMO-
JTUHEHHBIMY 371eMeHTaMu Pacuérel Ha
YCTOMYHMBOCTH METOJIOM ITEpEMELIEHNI
CUMMETPHYHBIX CUCTEM CO CKATBIMH MPSIMO-
JUHEWHBIMU 3JIEMEHTAMH

OnpeneneHue SHEPreTUIeCKUM METOIOM C
ucronp30BanueM popmynsl Panes u merona Panes—




P UTIa KPUTUYCCKUX MMapaMETPOB HATI'PY30K CKATBIX
HpHMOHHHCﬁHLIX CTep)KHeﬁ 1 ONPOCTHIX paM

HToro:
6 m.u. 8 aKmueHoil hopme

(o2 o))

4.4J1a6opaTopHBIii MPAKTHKYM

JIabopaTopHBIil MPaKTHKYM y4eOHBIM TJIAHOM HE TPElyCMOTpPEH.




4.6 CamocTrosiTesibHas padoTa 00y4alOIUXCsI

Tabnuna 6 — Tematnyeckuii miiaH caMoCTOATENEHON PabOTHl 00yUAIOMINXCS

Camoctosren | Iloar | Ilogroro | Bem | Kot | Iloaroro | Jlomon Hamucanue ITonroro Hayuno- Tpynoem
bHOE OTOB | BKa K OJIHE | POJIb BKa HHUTEIb pedepara, Bka x [I3, | wuccueno KOCThH
U3ydeHne Ka K | DK3aMEHYy | HUE oT4yera | HBIE IMOArOTOBKA JIP BaTENLCK (ugac.)
TEOPETUUECK oTYe KII 1o pacuer JIOKIaaa as
oro Ty I10 nabopato | bl B KII pabota
Marepuaia TEMa PHBEIM
M paboram
MOy
nen
Cemectp |
Monyas 1
16 4 5 10 6 41
Moayab
1]
14 4 14 10 6 48
Bcero: 89




5 lepeyeHb y4eOHO-METOAMYECKOT0 O0eceueH s /Il CAMOCTOSITeJIbHOI PaGoThl 00y4AIOLIUXCSI 110
JUCUHMILIMHE (MOIYJIIO)

e OOyuaromuiics HMMEET HEOTpaHUYCHHBIA JOCTYH K HWH(GOPMAIIMOHHO-00pa30BaTEIbHON Ccpee
yuuBepcutera http://80.76.178.26/user/edit/card/user_id/14132

6 doH OLIEHOYHBIX CPEACTB IS MPOBEAeHHA MPOMEKYTOYHON aTTecTAIUN 00y4YAIOINXCs 10
JUCUHMILIMHE (MOXYJIIO)

®DoH/I OIICHOUHBIX CPEACTB IPEICTABIICH B MPHIOKEHUH | K paboueil mporpaMme TUCIUILIMHBI U
BKJIIOYAET B ceOsl:

- TepeYeHb KOMIICTCHIMI C YyKa3aHHeM OJTanoB WX (OPMHPOBAHUS B MPOIECCE OCBOCHHS
00pazoBaTebHON MPOrPaMMBbl;

- OIMCaHWe TIIoKasaTejled u KPUTCPUCB OLCHHWBAHUA KOMHCTCH]_[I/II\/JI Ha pas3jiM4YHbIX OJSTalax #nux
(hopMuUpoOBaHUs, OIUCAHUE IIIKAJ OlCHUBAHHMS,
- TUIIOBBIC KOHTPOJIbHBIC 3aJaHWA U MaTCpHAJIbI, HeO6XOIlI/IMI)Ie JJIs1 OIICHKHU 3HaHI/II>'I, YMCHI/Iﬁ, HaBBbIKOB U
OIbITa ACATCIIBHOCTHU, XapaKTCPUIYIOUINX 3TAIIbI (1)OpMI/Ip0BaHI/I$[ KOMHC’TCHHI/IfI B IIPOLECCE OCBOCHUA
00pa3oBaTeNbHON MPOTrPaMMEI.

7 IlepeyeHb OCHOBHOIi M IONOJTHUTEIbHOI y4eOHOI TuTepaTypbl, HeOOXOAUMOI /151 OCBOEHUS
JUCHUTLIMHBI (MOAYJIsST)

7.1 OcHoBHAas1 IUTEpaTypa

1. Mapnawkesny, B. C. INpoeKkTupoBaHne 1 pacyeT MeTanmyeckux KOHCTPYKLMn paboumnx nnowagok :
y4yebHoe nocobue / B. C. lNMapnawkesnd, A. A. BacunbkuH, O. E. bynatoB. — M. : MockoBCKui
rocyaapCTBEHHbIN CTpouTenbHbIM yHUBepcuteT, An NMn Op Meaua, 36C ACB, 2016. — 239 c. — ISBN
978-5-7264-1250-4. — TeKCT : aneKTPOHHbIA // OnekTpoHHO-0ubnunoteyHasa cuctema IPR BOOKS
[canT]. — URL: http://www.iprbookshop.ru/42909.html . — Pexum poctyna: gna  aBTopusup.
nonb3oBaTenen.

2. TangxyHueB, M. U. HenuHelHble 3agayn CTPOUTENBHOM MexaHuku : ydebHoe nocobue / M. W.
MangxyHues, MNetpako A.A.. — M. : MOCKOBCKUIA rOCYy4apCTBEHHbIA CTPOUTESbHBIN YHUBEPCUTET, AR
Mn 3p Meguna, 36C ACB, 2017. — 101 c. — ISBN 978-5-7264-1513-0. — TeKCT : 3NeKTPOHHbIN //
ONeKTPOHHO-6nbnmnoTeyHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/64535.html — Pexunm goctyna: ans asTopusmp. nonb3oBaTenen.

7.2 JlonoTHUTEIbHAS JIUTEPaTypa

CebemeB B.I'. Pacuér cTepKHEBBIX CHCTEM Ha YCTOWYHBOCTH METOJIOM IEpPEMEIeHHI: yuel. 0oco-
Oue [DneKTpoHHBIH pecypc]. — 2-e u3., crep., — HoBocubupck: HI'ACY (Cuberpun), 2014. — 84 c.
JleoutbeB H.H. OcHOBBI cTpoHUTEIbHON MEXaHUKH CTEepKHEBbIX cucteM : yuel. / H.H. Jleontses, J[.H.
Cobomnes, A.A. Amocos. — M. : 3n-Bo Accoruariin CTpOUTENbHBIX BY30B, 1996. — 541 c.

Poes B.U. Pacuér craTnyecku 1 JUHAMHUYECKH HATrPYKEHHBIX CHCTEM C MCIIOJIb30BAHUEM IPOrPaMM -
HOTro KoMIuTekca «/{uaam» : yued. mocodue / B. 1. Poe ; HoBocu®. roc. apXuTeKTyp.-CTpOUT. YH-T
(Cubcrpun). — HoBocubupck: HTACY (Cuberpun), 2007. — 96 c.

MacnennukoB A.M. OCHOBBI JJHHAMUKH U YCTOWYHBOCTHU CTEPIKHEBBIX CHCTEM : y4e0. mocodue Jyist
cTya. crpout. crer. — M.; CII6 : M3n-Bo ACB, 2002. — 204 c.

CebemeB B.I'. Crpoutensnas mexanuka. Y. II1. /lunamuka n yCTOMYMBOCTD COOPYKEHUH : HIUTIOCTpaA-
THUBHBI KOHCIEKT Jiekuwuii [DnekrponHnbiii pecypc]/ B.I'. Cebemes ; HoBocuO. roc. apXurtekryp.-


http://80.76.178.26/user/edit/card/user_id/14132
http://www.iprbookshop.ru/42909.html
http://www.iprbookshop.ru/64535.html

crpout. yH-T (Cuberpun). — HoBocubupck : HTACY (Cuberpun), 2012.
7.3 Iepuoanyeckue u3xaHus

1. APXUTEKTYPA U CTPOUTEJIbCTBO POCCHMN. -. M., 2006-2020, 1-12 (B ron).

2. BECTHUK MI'CY. - M., 2015-2020, 1-12 (B rox)

3. BBICHIEE OBPA3OBAHUE B POCCUMN. — M., 2005-2020, 1-12 (8 ron)

4. TIPOMBIIIJIEHHOE U I'PAYXKIAHCKOE CTPOUTEJIbCTBO. — M., 2005-2020 1-12 (B ron)

5. CTPOUTEJIbHBIE MATEPUAJIbI, OBOPYJIOBAHUE, TEXHOJIOT'MA XXI BEKA. — M., 2016-
2020, 1-12 (B ron)

6. APXUTEKTYPA U CTPOUTEJILCTBO POCCHUU. — M., 2015-2020, Ne 1-4 (B rox)

8. TIlepeuyenr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKANIMOHHO cetn «HWHTepHeTY,
HeOOXOMMBIX JIJIsl OCBOEHHS AU CIUILTHHBI (MOLYJIs1).

1. TTonHOTEKCTOBBIC 0a3bl AaHHBIX M PECYPCHI, JOCTYI K KOTOPBIM OOECIeYeH M3 KaMITyCHOH CeTH
®I'bOY BO Opnosckuit I'AY umenn H.B. Ilapaxuna (callT HaydyHOW OHOIMOTEKM C JOCTYNOM K
SJIEKTPOHHOMY KAaTaJlOTy M IOJHOTEKCTOBBIM 0Oa3zaM JaHHBIX) Pexxum moctyma: http://library.orelsau.ru/els-
remote-access-by-subscription.php. HeorpanudenHnsiii 1ocTym

2 Hayunas snextponnas oubmnoreka. «KubepJlennnka». Pexxum mocryma: http://cyberleninka.ru/
(10.04.19) OtxpsITHI MOCTYTI

3. OBC UznarenbctBa «Jlanby. Pexxum mocryma: http://lanbook.com/ebs.php HeorpanuuenHbrit
JOCTYII

4. ODBC HanuonaneHbiii 1udpoBoit pecypc «Pykont». Pexum gocryma: http://rucont.ru/
HeorpannueHnnsiii 1ocTyn

5. Dnexrponnas Oumbmmoreka eLIBRARY.RU. Pexum pmocryma: http://elibrary.ru/defaultx.asp
Otkperthiit qoctyt (10.04.19)

6. DBC «TJ] FOPAWT». Pexxum mocryma: https://biblio-online.ru/ Heorpanuuennsiit 1ocTyIn

CoBpemMeHnHble TpodreccHOHAIBHBIE 0a3bI JaHHBIX (B TOM YHCJIe MeKAYHAPOHbIe pedepaTHBHbIE
0a3bl JaHHBIX HAYYHBIX U3IaHUI) U HHPOPMaLMOHHbIE CIPABOYHbIE CHCTEMbI
1. Polpred.com 0630p CMU. [DnexTponHsIil pecypc]. - www.polpred.com. HeorpaHu4eHHsI# JOCTYI
2. Scopus. [DIeKTpOHHBINA pecypc]. - Www.scopus.com, cyOIuIeH3snoHHbIH qoroBop Ne Scopus/845 ot 10
mas 2018 . HeorpanmdeHHBIN AOCTYT
3. Springer. [DmekTpoHHBIH pecypc]. - www.springer.com, www.link.springer.com, HeorpanmaeHHsit
JOCTYTI
4. Web of Science. [DnexTpoHHBIH pecypc]. - apps.webofknowledge.com, cybnuiier3nonHsIii foropop No
WoS/845 ot 02 ampens 2018 r., HeorpanndeHHbIH nocTym
5. Texakenept. IIpodeccronanbras cripaBounas cucrema https://cntd.ru/ Bemymmii 6pern
PBIHKa HOPMAaTHUBHO-TEXHUYECKOH nH(popManuu (TIOAMKUCHOE n3anue). HeorpanwdeHHBIH HOCTy
6. Koncysprant mmoc Www.consultant.ru (10.04.19) oTKpsITBIi 1OCTYII.
e 9 Mertoanueckne yKazanus A5 00y4aOIUXCHA MO OCBOEHUIO TUCHUTLINHBI (MOIYJIs1)
[ ]
[Ipuctymass Kk W3y4eHWIO AWCHUIUIMHBL, OOyYarOIUMCS HEOOXOAMMO BHHUMATEIHFHO O3HAKOMHTHCS C
TEMAaTHYECKUM TUIAHOM 3aHATHH, CITUCKOM PEKOMEHIOBAHHOW HAyYHOH JTUTEPATYpHI.
e llpenomaBanue MUCHUILTUHBI IPEAYCMATPUBALT:

JIEKIHN
MIPAKTUYECKUE 3aHATHUS

nabopaTopHbIE 3aHATUS

CaMOCTOSTENIbHYIO padoTy

KOHCYJIbTAIMH MTPENOoIaBaTeNs.

Jlekuuu Mo AMCUMIUIMHE YUTAIOTCS KaK B TPaIULMOHHOW (OpME, TaK M C HCHOIb30BAHHMEM AKTHBHBIX
¢opm oOydeHus. ['maBHOM 3ajaueil Ka)kKIOH JIEKIMM SBISETCS PACKPBITHE CYLIHOCTH TEMBl M aHAlHU3 €e
IJIABHBIX MOJOXKEHUH. PekoMeHayeTcs Ha NepBO JIEKIHMU IOBECTH A0 BHUMaHHUSA O0YYaIOUIMXCS CTPYKTYPY
Kypca U €ro pasfieinsl, a TaKKe PEKOMEHAYEMYIO JTUTepaTypy. B nanbHelIneM yka3bIBaTh Hadajlo Ka)a0ro


http://library.orelsau.ru/els-remote-access-by-subscription.php
http://library.orelsau.ru/els-remote-access-by-subscription.php
http://cyberleninka.ru/
http://lanbook.com/ebs.php
http://rucont.ru/
http://elibrary.ru/defaultx.asp
https://biblio-online.ru/
http://www.consultant.ru/

paszena, CyTh U €ro 3aJauH, a, 3aKOHYMB U3JI0KEHHE, MTOIBOIUTH UTOT 10 STOMY pa3feny, 4YToObI CBsI3aTh €ro
CO CJIELYIOLIUM.

Conep:kanue ek onpenensercs paboyei nmporpaMMoi Kypca. Kakaast nekuus JOmKHa OXBaThIBATH
OIpEIeTICHHYI0 TEMY Kypca U MPEACTaBIATh COOOH JIOTHUECKH BIIOJTHE 3aKOHUSHHYIO paloTy.

J1s1 MakCUMallbHOTO YCBOEGHMS JUCLMIUIMHBI PEKOMEHAYETCS U3JIOKEHHE JEKIMOHHOIO Marepuana ¢
aeMeHTaMu 00CYkIeHHs. JIEKIIMOHHBII MaTepral MOXKET COPOBOXKIATHCSI KOHKPETHBIMU TIPUMEPaMHU.

HensimMu ipoBeneHust MPAKTUYECKUX U TAOOPATOPHBIX 3aHITUH SBISIOTCS:

[] ycTaHOBIIEHHE CBA3€EH TEOPUU C IIPAKTUKOM;

[] pa3BUTHE JIOTUYECKOT O MBIIILICHUS;

L ymeHue BEIOMpPATh ONTUMAIBHBIN METOI PELICHMS;

L mproOpeTeHre HaBBIKOB aHAJIM3a MOTYYEHHBIX PE3YJIbTaTOB;

[l BiaseHue NPAKTUYECKHMMHU HABBIKAMU IPOEKTUPOBAHMS M BBIIOJHEHUS PAcdeTOB KOHCTPYKLHH W3
JlepeBa M INIACTMAcC IO IPEAENbHBIM COCTOSHMSIM, B TOM YMCIE C HCIONb30BAHUEM CTAHAAPTHBIX
HPOrPaMMHBIX KOMILIEKCOB.

| KOHTPOJIb CAMOCTOSITENILHOM PabOThI 00YYAIOIINXCSI IO OCBOSHUIO Kypca.

Kaxxnoe mpakTHueckoe 3aHsATHE I1e1ecooOpa3HO HAYMHATH C MOBTOPEHHUS TEOPETUUECKOro MaTepuana
(ycTHBI# ompoc).

Ha mpakTuuecknx 3aHATHSX MOTYT IMPOBOJMTHCS IPETyCMOTPEHHBbIE pabodvell MporpaMMoil JieloBbIe
WTPBI, KOHTPOJIbHBIE PAOOTHI, BHIMTOJHEHNE Kelc-3aJaHuil U MPAKTHKYIONNX YIPAaXHEHUH, TECTUPOBAHUE H
Ap.

Ha mpakTndecknx u J1abOpaTOPHBIX 3aHSTHSX TperojaBarellb MPUHAMAET PelleHHbIe U 0(hOopMIICHHbBIE
HaJJIeKAIUM 00pa3oM 3aJiaHusi, JIOJDKEH MPOBEPUTH MPABHIBHOCTh PEIICHHUS 3a/1a4, OLEHUTH TIyOWHY
3HaHUI JIAaHHOTO TEOPETHYECKOro MaTepHalia, YMEHHE aHAM3UPOBAaTh M pelaTh IOCTABJICHHBIC 3ajayH,
BBIOMpPaTh 3 (DEKTUBHBIN CI1OCOO PEIICHUs, YMEHUE 1eJaTh BHIBOJIBI.

CamocrosTenbHas paboTa 00y4aromuXxcs MpeayCcMaTPHBACT:

[l Camocmosmenvhoe uzyuenue meopemuieckozo Mamepuad.

Teopernuecknii MaTepuall MO TEM TeMaM, KOTOpbIe BBIHECEHBI HA CaMOCTOSTEIBLHOE H3y4eHHeE,
o0ydaronuiicsi mMpopadaThiBaCT B COOTBETCTBHU C BOIPOCAMH JIUIs TIOATOTOBKU K dK3aMeHy Wiu 3adery. [Ipu
BO3ZHMKHOBCHUU 3aTPYJIHECHHUI B XOJI¢ CAMOCTOSATENILHOIO M3YYEHHsI TeM, OOYJAIOLIHICS MOXKET 0OpaTUThCs
3a KOHCYJIbTaIlUEeH K MPEroIaBaTelio.

I [Toocomogka Kk npakmuueckum u 1a60pamopHeiM 3aHAMUAM.

B Xo0z1e MoAroTOBKH K MPAaKTHYECKUM U J1a00pPaTOPHBIM 3aHATHAM O0YYaIOMMMCS CIIeyeT BHUMATEIBLHO
O3HAKOMHTBHCS C IITAHOM, BOIPOCAaMH, BBIHECEHHBIMH Ha OOCYXIECHHE, H3YyYHTh COOTBETCTBYIOIIHIA
JEKIMOHHBI MaTepuaj, TMpemIaraeMylo y4eOHO-METOIMYECKYI0 M HaydHylo JuTeparypy. Hembss
OTpaHUYMBATHCA TOJNBKO HMEROIIeHCs y4eOHOW nuTepaTypoil (y4eOHMKaMd W y4eOHBIMHA ITOCOOHSIMH).
OOpareHne Kk MOHOTpa(usM, CTaThIM U3 CIICIHAIBHBIX KYPHAJIOB, XPECTOMAaTHIHBIM BBIACPKKAM, a TAKKE
K MarepuajiaM CpelCcTB MaccoBOW MH(OPMALMH MO3BOJIHUT B 3HAUHUTEILHONH Mepe YriayOouTh mpoliieMy, 4To
Pa3HOOOpa3uT IpoIiecc ee 00CYKICHHUS.

C nmpyro#t cTOpPOHBI, OOYYaIOIIMMCS CIeQyeT HMOMHHUTh, YTO OHH JOJDKHBI HE MPOCTO BOCIPOH3BOIUTH
CYyMMy TIONyYEHHBIX 3HAHHH 110 3aJlaHHOH TeMe, HO M TBOPYECKH MEPEOCMBICIUTH CYIIECTBYIOIIEE B
COBPEMEHHOW HayKe TIIOAXOAbl K IIOHUMaHWIO TeX WM WMHBIX MpoOsieM, SBIEHHH, COOBITHIA
MPOJEMOHCTPHPOBATH M YOSIUTEIBHO apIyMEHTHPOBATH COOCTBEHHYIO TIO3HIIUIO.

B 1e1om ke akTUBHOE 3aWHTEPECOBAHHOE YIaCTHE OOyUarONIMXCsl B MPAKTHYECKON paboTe criocoOCTByeT
Oornee TIIyOOKOMY M3YYEHHIO JUCHUIUIMHBI, TOBBIIICHUIO YPOBHS KYJIBTYPHI OYAyIIMX CHEIUAIHCTOB H
(OpPMHUPOBAHHIO OCHOB NPO()ECCHOHATBPHOTO MBINUICHUS. B Xone 3aHATHH 0TpadaThIBAIOTCS yMEHHS
MPUMEHSTH TOJTy4eHHbIE TEOPETHYECKNE 3HAHHS B PA3IMYHBIX SIKOHOMUUECKUX CHTYaIHSIX.

[ Boinoauenue 0oMauHux 3a0anull.
Jis 3akperieHuss TEOpETUYEeCKOro MaTepuana M TONYYEeHHUs MPAKTUYeCKUX HABBIKOB OOYYarOIIuecs
BBITIOJHSAIOT JIOMAIlIHAE 3a/laHus. BhIOMHEHHE OMAIlHUX 3aJaHiii TpPU3BaHO OOpaTHTh BHUMAHHE



oOydJarolmxcst Ha HauOoliee CIOKHBIC, KIIOUYEBbIE M JUCKYCCHOHHBIC aCIEKThl M3y4aeMOW TEMBI, IOMOYb
CHCTEMaTU3MPOBATh U JIyYIlle YCBOUTH NPONEHHBIN MaTepual.

Kontpone camocrosiTensHOH paboThl  00y4aromIMXCS MO  BBIMOJHEHHIO JOMAIIHHMX — 3aJaHui
OCYLIECTBIIIETCS MPENogaBaTeieM C MOMOIIbI0 BHIOOPOUYHOH M (POHTAIBHOM MPOBEPOK MUCHMEHHBIX H
YCTHBIX WHANBUAYaIbHBIX 3aJaHUN HA IPAKTHYECKUX U JIA0OPATOPHBIX 3aHITHSX.

Ilaker 3apaHuii 17151 CAaMOCTOATENBHOM PabOTHl PEKOMEHIYETCs BbIIABAaTh B Ha4ajle CEMECTPA, OIPEEeIIUB
MpeAeiIbHbIE CPOKM WX BBIIONHEHHS W CHA4d. Pe3ynbTaThl caMOCTOSITENBHOW PabOThl KOHTPOJIUPYIOTCS
IperoiaBaTelleM U yUYUTBIBAIOTCS IPH aTTecTaluu o0ydaromerocs (Ipy caade 3auera, 9K3aMeHa).

3amaHus Al CaMOCTOSITEIBHOM paboThl COCTABIISIIOTCS, KaK MPAaBUJIO, [TO TEMaM M BOIPOCAM, 11O KOTOPHIM
HE TPEAYCMOTPEHBI ayIUTOpHBIC 3aHsTHs, JHOO TpeOyercs AOMONHUTEIBHO MpopadoTaTh W
MPOaHaIM3UPOBATH pacCMaTPUBAEMBIH TperoiaBaTeIeM MaTeprall B 00beMe 3aIIaHUPOBAHHBIX YaCOB.

Koncynpranuu npenopaBatenst A 0O0y4aromUXCs MPOBOJATCS B COOTBETCTBHM C YTBEP)KIEHHBIM Ha
kadenpe rpapuxom. KoHcympTamuyu MOryT OBITh WHIMBHIYalbHBIMHA WM TPYIIOBBIMU, MPOBOJUTHCS B
COOTBETCTBYIOLIHUX ayJUTOPUAX WIH B HH()OPMAIIMOHHO-00pa30BaTeIbHOM Cpezie By3a.

OOyyaromuiics momy4aer JOMYCK K dK3aMeHy (3a4eTy) MpH YCIENIHOM BBHITIOJTHEHUH BEX BUOB yUEOHBIX
3aHATUHN.

e 10 ITepeyenb UH(POPMAIHMOHHBIX TEXHOJIOTHIA, HCIOJIb3YeMbIX NPH OCYIIECTBJIECHUH
00pa3oBaTeIbHOTO Mpolecca Mo AUCIUILIHHE (MOYJTI0), BKJII0Yasi epevyeHb
NMPOrpaMMHOI0 00ecTeYeHUus1 U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM (PH

Heo0X0AMMOCTH)

1. eLearning Server 4G. Jorosop mokynku: N2 6/ ot 11.06.2013 r. (OOO "JIenBsa'"), CpoK el CTBUS:
OeccpodHo

2. 1C: Yuusepcurer IIPO®. Perucrparuonnsiii Homep: 10920092. Jloropop mokymnku: N2 ®I'BOY
BIIO OPEJI TAY -JI-12/14 or 23.12.2014 r. (OOO HII® «ITPOMABTOMATHKAY). Horosop
nomaepskku: N21705/18 ot 03.12.2018 r. (OO0 «CI'Y-Undoxom»).

3. Microsoft Windows Professional 8 Bepcuss 8. Sku: FQC-06435, umcrmo numueHsmii: 35,
ABTOPHM3AITMOHHBI HOMep JmrneH3nata: 91766136Z7ZE1504, momep mumen3uu: 61760053, mara BbImaun
Hacrosmmen murensun: 05.04.2013.

4. Microsoft Office 2013 Russian Academic Bepcus 2013. Sku: 021-10232, umciao nuieHsuit: 42,
ABTOPHM3AITMOHHBI HOMep JmrneH3uara: 91766136ZZE1504, nomep mumensun: 61760053, mara BbIHadn
Hacrosmmen aurensun: 05.04.2013.

5. Kaspersky Endpoint Security ans 6u3neca — Craumaprtasiii Russian Edition uwcio aumensuii: 600
aBropu3anuoHHbli Homep ymneH3nata: KL4863RAUFQ nvomep mumensun: 17E0-190903-121915-383-1099
Jarta Beliaun Hactosel auueHsuu: ¢ 03.09.2019 no 10.09.2020

6. AutoCAD LT 2018, License Type: Education Multi-seat Stand-alone. Access Type: Single-user.
Authorized Usage:  Installation on up to 1250 devices. No network server required*. Product Key:
057J1. Serial Number: 562-84006511.

Term: 3-year term. Licensee: "Opinosckuii ['ocynapcTBeHHbIi ArpapHblii Y HuBepcuTer"

e 11 Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOH 1A
OCylIeCTBJIEHUS1 00pa30BaTEJIbHOIO MpoLecca N0 JUCHUIINHE (MOIYJII0)
[ ]

e HaumeHoBaHue cIeHAJILHBIX OCHAIEHHOCTD CNEHAJBHBIX IOMEIeHNI U TOMeLleHUH 11
MOMeELICHUI ¥ TOMeIeHU i I CaMOCTOAITEIbHON PadoThI
CAMOCTOSITEIbHON PadoThI
Y4eOHast ayquTOpHs A1l IPOBEIACHUS Crombl, CTynBs Ha 72 TOCAIOYHBIX MECTa, JOCKa HACTCHHAS,
3aHATUN JIEKIIMOHHOT'O THIIA, 3aHATUH pabodee MecTo penoaaBaTes:
CEMHUHAPCKOr0 TUMA, KypCOBOI'O - Hoyt6yx Dell;

MPOCKTUPOBAHUSA, IPYIIIIOBBIX U




HHIUBUAYAIBHBIX KOHCYIbBTAIUH TCKYIIETO - PynoHHsIii HacTeHHBIM 3kpaH Draper;

KOHTPOJISI U POMEXKYTOYHON aTTeCTalluu
P P T - Kabenn kommyTanmm;

- Konouxu Microlab.

Y4eOHast ayTUTOpHs IS TIPOBEIACHUS Cronbl, crynbs Ha 36 IOCaJOYHBIX MECT, HOYTOYK, IMPOEKTOp
3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHHA BenQ DLP, y4eOHO-MeTOAMYECKHE MaTepHANbl MO JUCIUILIAHE,
CEeMHUHApPCKOro TUma, KypCoBOro OCKa HaCTCHHAsA

MMPOCKTUPOBAHUSA, I'PYIIIIOBBIX U
WHAWBUAYaJIbHBIX KOHCYJ’H)TaHI/Iﬁ TCKYIIECTO
KOHTPOJISA U HpOMe)KyTO‘IHOﬁ arrecralun

IMomenienne miss camocTOATEIbHON paboThl | CTombl, cTyabsd Ha 11  TOCamOYHBIX  MECT, KOMIUICKT
00ydaromuxcst c BO3MOXKHOCTBIO | KOMITBIOTEPHOW TeXHUKH B cOope (Pabowas ctaHims B cocrase:
nonkioueHus k Marepaery u obecrieuennem | [I3BM Intel Pentium G860 / O3Y4 I'6/500I'6/ DWD-RW/450W,
JIOCTyTIa B DJICKTPOHHYIO uH(popMarmoHHo- | moautop ACER S221HQ, xiaBuatypa, MbIlib) B KoiamdecTBe 11
obpasoBaTenpHyI0 cpeay Oprockoro [AY €JIMHUI] C BO3MOXKHOCTBIO TOJKIIOUeHUS K ceTh «VHTepHeT» U
obecrieyeHnsi JIoCTyrla B DJEKTPOHHYIO  HWH(pOPMAIMOHHO-
obpazoBatenpHyto cpeay Opiosckoro 'AY

12 Kputepuu onleHKH 3HAHUIT 00yJa0uXCs

KomuvecTBO MPOMEXYTOYHBIX 3TArOB KOHTPOJNS Y4eOHOH pabOoThl CTYINEeHTOB, HX (OpMYy, CPOKH U
MaKCHUMAIIbHYIO OIIEHKY WX B PEHTHHIOBBIX 0ajlaX ycTaHaBIMBaeT Ha 3acenanuu kagenpa AIITC.

besynpeunoe ycBoeHME H3ydaeMbIX OakalaBpoM B ceMecTpe paszaenoB oreHuBaercs B 100 peHTHHTOBBIX
0aioB (B Tabnuile 8 7aHO COOTBETCTBUE PEUTUHIOBBIX OAJIIOB aKaJIeMHUYSCKUM OLICHKAM).

Tab6mmma 8 — [llkana mepecyera peUTHHTOBBIX OAJIJIOB B TPATUITMOHHBIE aKaIEMIIECCKIE OICHKH

BanspHas onenka ot 85 1o
H ot 0 110 54 oT 55 710 69 ot 70 s10 84 100H

AxagemMuueckas

oLeHKa HeynosnerBopuTenbHO | Y I0BJIETBOPUTEIHHO Xopoiio OTan4HO

3auger He 3aureno 3aureHo 3aureHo 3ayreHo

[To pesynpTaTamM IPOMEKXYTOYHBIX ITAMIOB KOHTPOIS B cemecTpe (oryeram mo TemMam moxayned, KP, KII,
oT4eTaM 0 J1abopaTOPHBIM paboTaM) MaKCHMaIbHOE KOJHMYCCTBO PEHTHHTOBBIX 0alIoB, KOTOPOE MOXKET
HaOpaTe oOydaromuiicss paBHo 60. Tarke oOywarommiics B TEUEHHE CeMecTpa MOXKeT Hal0parTh
TOTIONTHUTENBHO erme 25 0ajuioB 3a JoMalllHee pemieHue 3ajad, 3amuTy pedeparta, akKTHBHOE ydacTHE B
3aHATHUSX, IPOBOAMMBIX B aKTUBHOU (opMe.

Kpowme Toro, mpemycMmaTpuBaeTcs cucTeMa IMOOIIPUTENHHBIX OaiioB (Bcero 15) 3a yuacTre oOydaroniuxcs
B HAyYHO-UCCIIEIOBATEBCKOM 1 TBOpUYECKOH padore.

Ecnmn cymmapusiii pe3ynbTar, HaOpaHHBI B TEYEHHWE cCeMecTpa, paBeH 55 OamnaM W BBIOIE, TO
00yJaromuiicss UMEeT MPaBO MOMYYHTh 3aUeT WJIM JK3aMEHAIMOHHYIO OIEHKY (mo mmKane) 0e3 ydacTus B
HUTOrOBOM HCIIBITAaHHH.

OOyJaromuiicsi, M0 yBaXKUTENHFHOW MPUYMHE MPOMYCTHUBIINN KOHTPOJBbHBICE MEPONPHUATHS B TEUCHUE
ceMecTpa, MOXeT CIaTh OTYET 0 UHAMBUAYaJbHOMY IrpauKy Ha 3a4eTHON Heelne B KOHIIE CeMecTpa.

UcnonezoBanue 100-6anpHOM mKanbsl oOecriednBaeT Oojiee BBICOKYIO cTeneHb quddepeHuanyuy oeHKH
(HamprMep, OLIEHKE «OTJIMYHO» COOTBETCTBYET AnariazoH oT 85 1o 100 6amioB). OcoOeHHO 3TO 3aMETHO NpU
W3YyYEHHHU PA3JEIOB, 3aBEPIIAIOIINXCS 3a4ETOM.

Tabmuia 9 — Pacnipenenenne 6ajuioB B ceMecTpe

Ne HaunMenoBanue 0a/1j10B KoanuyecTBo 0a10B

OcHOBHBIE 0AJLTBI

1 OT4eTs! IO TEeMaM MOAyJIeH <30

2 BremonHeHne  goMamHMX — KOHTPOJBHBIX — 33/1a4/KypcOBOTO <30




MIPOEKTa

Hmozo <60
JIonoJIHUTENbHbIE 0AJLIbI
4 JlomarHee perieHue 3a1a4 / JONOTHUTENbHBIE pacueThl B K1 <10
5 | Hanmcanwue pedepata <5
6 IMomroroBka nokimaga B Qopmare MicrosoftPowerPoint (He <5
menee 20 craiiioB)
7 AKTHBHOE ydYacTHE€ B 3aHATHAX, NPOBOANMBIX B aKTHBHOW <5
dhopme
Hmozo <20
[MoompureabHbIe AT
8 Brictynnenue Ha KOH(epeHIHsIX, KPYTIIBIX CTONAX U T.II. <5
9 [TyOnukarius crareit <5
10 | BrimosHeHWE HHANBHAAYAIBHBIX TBOPYECKUX 3aaHMH <5
Hmoeo <15
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1. epeyenb KOMNIETEeHLMIl ¢ yKa3aHHeM 3TanoB MX (popMHUpPOBaHUSI B NPOIECCe OCBOEHHSA
o0pa3oBaTeIbHON MPOrPaMMbI

Koa xonTponupyemoit

HanMeHoBaHNE OIEHOYHOT'O CpeacTsa

YpoBHU -
KOMIIETCHIIUH (WU € KonTponupyemsie Texymmmii [IpomexyTouHas
4acTH) U ee pasaensl TUCITUTIINHBI OCBOCHHA KOHTPOJIb aTTecTalus
KOMIIETEHITUHU
(dhopmynupoBKa

ITK-1. CrnocoOHOCTh OCHOBHBIE [Toporossiii Ortuersl mo | JK3aMeH
MIPOBOJUTH OILICHKY | TIPUHITUIIBI paboThI MOIYJISIM
TEXHUYECKHUX U 3JIEMEHTOB
TEXHOJIOTUYECKUX CTPOUTEIBbHBIX TloBBImIEHHBIN Pemenune
peleHuit B chepe | KOHCTPYKITHI TpH JIOMAIITHUX
MIPOMBITINIEHHOTO Y | TMHAMHYECKUX KOHTPOJBHBIX
TpaXKAaHCKOTO BO3JICHCTBUSAX; 3aja4
CTPOUTEILCTBA OCHOBHBIC Bricokuii Brictynnenue Ha

IPUHIIUIIB] paboThI KOH(EPEHIUAX

3JIEMEHTOB [TyGnukarmst

CTPOUTENBHBIX crarei

KOHCTPYKLIMM B 3ajiayax

YCTOWYUBOCTH eé

3JIEMEHTOB;

AHAINTHYECKHE,

BapHAIIOHHBIC u

YHUCIICHHBIE METOIBI

pacuera TaKAX

KOHCTPYKIIUH u

MONyYeHHEe HE TOIBKO

KOJIMYECTBEHHBIX

IoKa3aTeiae, HO H

roKasaTesyen

KaueCTBEHHBIX

CBSI3aHHBIX c

BapHAIIMOHHBIM

MTPOEKTUPOBAHUEM

TaKUX KOHCTPYKIIUA;

OCHOBBI IKCILTyaTaIliH U

YCHUIICHUS

CTPOHUTENHHBIX

KOHCTPYKIIHI.
TIK-2. CriocoOHOCTE BEIOWPATB, [Toporossrit OT4ersl mo | DK3aMeH
OCYILECTBIATS 1 00OCHOBBIBas CBOM MOJTYJISIM

BbIOOp, Matepuan Ui | [loBeieHHblid | Pemenue
OpraHM3OBBIBATH CTPOUTEITHHBIX JIOMAITHAX
MPOBEJCHUC KOHCTPYKIIHN (CK), KOHTPOJIBHBIX
UCIIBITAHUM, THUIIBI CEUEHUS 3amaqy
06CIIeTOBAHHI 3JIEMEHTOB CK, | Beicokuit Brimionnaenue

pac4eTHyro cXeMmy KypCOBOTO
CTPOUTCIILHBIX KOHCTPYKIIH; MIPOEKTa
KOHCTPYKIIUA MIPOEKTUPOBATH BricTynnienue Ha
00BLEKTOB 0aJlouyHBIe KOHCTPYKIIUU KOH(EpEeHIUAX
NPOMBILLTEHHOTO 1 U y3JIbl UX COCAUHECHHUI; Hy6J'IEIKaI_II/I$I

MPOEKTUPOBATH cratei




I'paxIaHCKOI'O 3JIEMEHTEI CK,
Ha3HAYCHUA paboratoume Ha

pa3IuvHbIC BUIBI

HANPSHKEHHO

Je(OpMUPOBAHHOTO

COCTOSIHUS,

NPOEKTUPOBATh  (hepMBI

W JIpyrue  paMHbIC

KOHCTPYKIIHH

Pa3IUYHOrO OYepTaHUs,

Ha3HAYEHUS u c

Pa3IUYHBIMH

CEUCHMSIMH DJIEMEHTOB;

KOMITOHOBATh

KOHCTPYKTHBHYIO u

pacyeTHyIo CXEMBI

KapKacoB

MIPOMBIIITEHHBIX

37aHHI;

MIPOEKTUPOBATh

MPOCTPAHCTBEHHBIC

KOHCTPYKIIMM M HX

Y3JIBI;

BBITIONHATH depTeku CK

Ha BCEX CTaMIX

MIPOCKTHPOBAHUS

KOHCTPYKIIUI;
T1K-3. CriocoGHOCTE MPaKTUIECKUMHU IToporossrii Ortuerhl 1Mo | DK3aMeH
pa3pabaTkBaTh HaBBIKAMH BBITTOTHCHHS MOJTYJISIM

pacueToB KOHCTPYKIIHH
NIPOEKTHBIE PELIEHUS U =

110 NpenenbHbIM | [ToBwiieHHBIM | Perenue
OpraHu30BBIBaTh COCTOSIHHSIM, B  TOM JIOMAIITHIX
IIPOCKTUPOBAHUE B | 4MCIC C KOHTPOJIBHBIX
C(bepe HCII0JIb30BAHHUEM 3a1a4
IPOMBILLIEHHOT'O u CTaHAAPTHBIX Bricokmit BLICTYHJ'ICHI/IG Ha
IPaKIaHCKOTO TIpOrpaMMHBIX KOH(epeHIIsIX
CTPOHUTEIIbCTBA KOMILTCKCOB. HY6HKIK3HH”

HCIIONB30BaTh craTeii

MIPUKJIaTHBIC

IIPOTPaMMBI pu

npoektupoBanuu CK.
T1K-4. Crioco6HOCTE npoekTupoBaTh (pepmbl | [loporossrit Ortuersl 1o | DK3aMeH
OCYILECTBIISITH U U JIpyrue  pamHbIe MOJTYJISIM

KOHCTPYKIIHH
KOHTPOJIUPOBATH S

pasnuuHoro ouepTaHus, | [loBeimenusiii | Pemrenue
BBIIIOJTHEHNE Ha3HAYCHUS u c JIOMAIITHHUX
pacu€THOTO Pa3TUYHBIMH KOHTPOJLHBIX
06OCHOBAHHUS CCUCHHSIMH DJIEMEHTOB; 3a7a4

. | KOMIIOHOBaTb Bricoknii BricTynnenue Ha

MPOEKTHBIX  PELIEHUN KOHCTPYKTHBHYIO " B —




00BEKTOB
HpOMBIH_UIeHHO TOHu

IPaXKIaHCKOTO
CTPOMTENbCTBA

pacueTHyIo CXEMBI
KapKacoB
MIPOMBILIEHHBIX
3JIaHUM;
MIPOEKTUPOBATh
MIPOCTPAaHCTBEHHBIE
KOHCTPYKIIMM M HX
Y3IIBL;

BBINONHATH uepTexu CK
Ha BCEX CTausAX
MIPOEKTUPOBAHUS
KOHCTPYKIIMA;

[Ty6nukarnmust
crarer




2. Onucanne nokasarteJieid 1 KpUTepUeB OLleHNBAHUS YPOBHS NPHOOPETEHHBIX KOMIETEHIUH Ha
Pa3JMYHBIX 3Tanax uxX GopMUpPOBaHNUS

Kon Kpurepuu B COOTBETCTBUU C YPOBHEM OCBOCHUSI OCHOBHOM Texnonoruu
KOHTPOJIUPYEMO npod)eCCHOHANTBHON 00pa30BaTEILHON TPOrPaMMBbI (hopmMupoBaHuUs
1 KOMIIETEHIUH MOPOTrOBBII TTOBBILIEHHBIN BBICOKHUH (OTJIMYHO)

(6a30BbIit) (xopormo) 85-100 6amioB
(YIOBJICTBOPUTEIHHO) 70-84 Gamnos
55-69 6amioB
1IK-1. [1K-1.1. BeiGop u I1K-1.2. BeiGop I1K-1.3. Ouenka Jlexuun.
Cnoco6HOCTB CuCTEeMaTH3aIus HOPMAaTHBHO- TEXHUYCCKUX U llpaxmirieckue
3aHATUSA U
1IPOBOJINTD nH(popManuu 00 TCXHHICCKHIX TEXHOJIOTHYECKHX J1a6opaTopHBbIE
DKCIEPTU3Y OCHOBHBIX JIOKyMEHTOB, pemenuii B cepe 3aHSITHS C
MTPOCKTHBIX napamerpax YCTaHABJIUBAIOIIMX IPOMBIILIIEHHOTO 1 MCIOIB30BaHNEM
- AKTUBHBIX U
pCiCHNA TEXHUYECKUX U TpeOOBaHUS K rpakTaHCKOr'0
6 WHTEPAKTUBHBIX
OOBEKTOB TEXHOJIOIMYECKHX 3J1aHUAM CTPOMTENLCTBA Ha IPUEMOB
HPOMBIIIICHHO | hemennii B cdhepe (coopyxeHnsM) COOTBETCTBHE obydeHus.
o
TIPOMBITIUICHHOTO 1 MIPOMBITINIEHHOTO U HOPMAaTHBHO- CamocrosTensna
rpaXkJaHCKOTO g paborta
TPa)KIaHCKOTO Tpa’kIaHCKOTO TEXHUIECKIM
cTpoutenscTBa | DA PN
CTPOUTENIBCTBA Ha3HA4YEHUs JMOKyMEHTAM
TIK-2. TIK-2.1. Pazpaborka | I1K-2.3. [IpoBenenue I1K-2.7. Onenka | Jlekuu.
Crioco6HOCTD HOPMaTUBHO- MHCTPYKTaKa COOTBETCTBHS [IpakTuueckue
METOUYECKUX pabOTHHKOB M KOHTPOJIb | MapaMeTpPOB 3aHATUS U
OCYILECTBIIATH 6
JIOKYMEHTOB rnopsiaka MPOBEIAECHHUS | CTPOUTEIILHBIX JJa0OpPaTOPHBIC
1 OpraHu3aLuH, WCIBITAHUHI KOHCTPYKL U 3aHATHA C
OPraHru30BBIBAT | periiaMEHTHPYIOLINX IIK-2.4. Cocrasienue | TpeOOBaHUSIM HCIIOJIB30BaHNEM
b HPOBEECHNE UCIILITAHAA | IUIaHA OpraHW3alky | HOPMATHBHBIX AKTHBHBIX H
MHTEPAKTUBHBIX
l'IpOBe,Z[eHI/Ie CTPOUTEIIbHBIX pa60T IO | JOKYMEHTOB HOHEMOB
. KOHCTPYKUUH OOBEKTOB | METPOJIOTMIECKOMY [IK-2.8.  Tlogroroska | TP
HUCIIBITAHNH, 06y‘ICHI/IH.
o TIPOMBIIIJIEHHOI'O U KOHTPOJIIO OTYETHBIX ITOKYMEHTOB C
o0cie10BaHui TPaKJaHCKOT O 000pyI0BaHUS Uil | 1o pe3yipTaTaM aMgCTOﬂTeHLHa
N . sl pabota
CTPOMUTCJIBHBIX | HasHayeHUs UCIBITAHUI HCIBITaHUH, p
KOHCprKI_[I/Iﬁ IIK-2.2. CocraBneHue | CTPOUTEIBHBIX o0caeq0BaHuit
0OLEKTOB IJIAHOB MIPOBENICHUS | KOHCTPYKLIMN CTPOUTENBHBIX
WCTIBITAHUIN W/WIN IIK-2.5. KoHTposnb | KOHCTpYKLMA
IIPOMBIIIEHHO N
00cIIeT0BaHNi TIPOBEICHIS,
ron CTPOMUTENBHBIX OLIEHKA Ppe3ynbTaToB
IrpaxJaHCKOTO KOHCTD yKIIHIH WCTIBITAHU I
o0cITeTOBaHMA
Ha3HAYECHUA A
CTPOUTEIIBHBIX
KOHCTPYKLMH
[1K-3. [TK-3.1. Pa3pabotka | [1K-3.3. I1K-3.7. Jlekmun.
Cnoco6HOCTB 5 CocraBienue IToaroroska IIpakTideckne
pa3pabarbiBaTh | NPEICTABICHHE TEXHUYECKOTO TEXHHUYECKOTO SaHATHA 1
nabopaTopHbIe
IIPOEKTHBIE MPEAPOEKTHBIX 3aJaHs Ha 3aaHus u
o 3aHATUA C
pewenus u peenun JUIs | IOATOTOBKY KOHTPOJIb

HCIIOJIb30BAHHUEC




OpPraHU30BbIBAT | MPOMBIIUIEHHOTO U | IPOEKTHOM pa3paboTKu M aKTHBHBIX U
b rpaXk JaHCKOTO JOKYMEHTaluu paboueit HHTCPAKTUBHBIX
NPOEKTUPOBAHH | CTPOUTEIHCTBA 00BEKTOB JIOKYMEHTAIUK NPHEMOB
¢ B chepe TIK-3.2. OrueHka | IPOMBIIIVIEHHOTO U | OOBEKTOB 0by4eHmus.
HPOMBILITICHHO | yex o nHoi IPaKIAHCKOTO IPOMBIIUIEHHOTO U Camoctosrerbit
rou ast pabora
UHPOpPMALIUK  JJISl | CTPOUTENILCTBA IpaXaaHCKOIro
IPaXXIaHCKOTO
CTPOHTENBCTRA IJIAaHUPOBAHUSA [IK-3.4. Bo160p | cTpourtenscTBa
pabot 10 | ApXUTEKTYPHO- [1K-3.8.
IPOEKTUPOBAHUIO CTPOUTENBHBIX u | IlogrotoBka
00BEKTOB KOHCTPYKTHUBHBIX TEXHUYECKUX
MPOMBIIIJIEHHOTO U | PEIICHUH JUISL | 3aJJaHUAK 1
IPaXXIaHCKOTO pa3paboTku TpeOoBaHU JUISt
CTPOUTEILCTBA MPOEKTHOM paszaennon
JOKYMEHTaIu1 IIPOEKTOB
00BEKTOB WHKEHEPHOTO
MPOMBIIIJIEHHOTO U | oOecredeHust
rpa’kIaHCKOTO 00BEKTOB
CTPOUTENBCTBA CTPOUTENbCTBA
[IK-3.5. Bri6op | TIK-3.9. Onenka
aApXUTEKTYpPHO- COOTBETCTBUS
CTPOUTENBHBIX U | IPOEKTHOM
KOHCTPYKTHUBHBIX JOKYMEHTAIu!
pelieHuni, 00BEKTOB
obecrneynBaronnx MIPOMBIIIJIEHHOTO U
dbopmupoBanue IPaXxaaHCKOTrO
0e30apbepHOi CTPOMTEIIbCTBA
Cpelibl Ui | HOPMAaTUBHO-
WHBAJINIOB U | TEXHUYECKUM
b110)%070:¢ JOKyMEHTaM
MaJIOMOOUITEHBIX
TPYIII HACEIECHUS
[TK-4. [K-4.1. Bri6op | T1K-4.3. [1K-4.5. Jlexuumu.
Crioco6GHOCTE HCXOJIHOM Brimmosnenune CocraBieHue IpakTnyeckue
OCYILECTBIIATh | HHPOPMAIMK ¥ | PacueTHOTO AHATUTHYECKOTO SaHATHA 1
u HOpPMAaTHUBHO- 000CHOBaHMS OT4YeTa O nabopaTopHeIe
3aHATUS C
KOHTPOJIUPOBAT | TEXHUYECKUX IPOEKTHOTO pe3ynbTaTax A ——
b JOKYMEHTOB /7151 peLeHus pacueTHoOro M AKTHBHEIX U
BBITOJIHEHHE BBITIOJTHEHUS o0BeKTa 000CHOBaHHUS WHTEPAKTHBHBIX
pacuéTHOro pacuéTHOro OPOMBIIIJICHHOTO U | 00BEKTOB IPUEMOB
000CHOBaHUS 000CHOBaHHUS IPpa’kIaHCKOTO IIPOMBILIEHHOTO U 00yueHHs.
MIPOEKTHBIX MIPOEKTHBIX CTPOUTEIBLCTBA U I'Pa)x1aHCKOTO CamocrosTenbH

ast paboTa




peLIeHui
00BEKTOB
HpOMBIH_UIeHHO
roun
IPaXkIaHCKOTO
CTPOMTEIHCTBA

penieHnii 00BEKTOB
MIPOMBIIIIJICHHOTO U
IPaXXTaHCKOTO
CTPOMTENHCTBA
I1K-4.2.
METOJIa ¥ METOIUKH

Br16op

BBITIOJIHCHUA
pacdéTHOTOO000CHOB
aHUus IMPOCKTHOT'O
pelmeHns

00BbeKTa
MIPOMBIIIJICHHOI'O H
IPaXIaHCKOTO
CTPOMTEJIbCTBA,
COCTaBJICHUE

pacu€THOM CXeMBbI

JIOKYMEHTUPOBaHHUE
ero
pe3yJIbTaToB
[TK-4.4.
COOTBETCTBUSA

Orenka

pE3yIIbTaTOB
pacdeTHoro
000CHOBaAHHS
o0BeKTa
CTPOUTENIbCTBA
TpebOBaHUIM
HOPMaTHUBHO-
TCXHUYCCKUX
JIOKYMEHTOB,
OlleHKA
JIOCTOBEPHOCTH
pe3yJIbTaTOB
pac4y€THOTO
000CHOBAHHUS

CTPOUTENbCTBA




3 TunoBble KOHTPOJILHBIE 32aHUS UJIH UHBbIE MATEPUAJIBI, HEOOX0AMMbIe /ISl OLeHKH 3HAHHW,
yMeHHMi, HaBBIKOB W (MJIM) ONBITA JIeATEJbHOCTH, XapaKTepH3yOIIHX 3J3Tanbl (GOpMHPOBaHUSA
KOMIIeTeHIM i B Mpolecce 0CBOEHUSI OCHOBHOM npodeccuoHaANbHON 00pa3oBaTeIbHON MPOrpaMMbl

3.1 OneHo4yHbIe CPeCTBA JIsl MPOBEAEHUSI MPOMEKYTOUYHOI aTTeCTAlNA

[IpomexyTouHass aTTecTalus OCYHIECTBISIETCS B KOHIE Y4eOHOro cemecTpa. Y4ueOHBIM IUIaHOM
MPeAYyCMOTPEHO MPOBeAeHUE SKk3aMena B | cemecTpe.

IIpn npoBeneHUMM NPOMEKYTOUYHOM AaTTECTAllMM YYMTBIBAIOTCS PE3YJIBTAThl TEKYIIEr0 KOHTPOIS
3HaHHI71, a TaKyKC UTOT'H BBIIIOJIHCHUA, JOMAIITHUX KOHTPOJIbHBIX paGOT.

3.1.1 9k3amen (I cemecTp)

K OK3aMCHY JONYCKaroTCd CTYACHTBHI, HMMCIOMIME IIOJOXUTEIBbHBIC PE3YJIbTaTbl IO MOAYJIHBHOMY
KOHTPOJIO ycrieBaeMocTH. [Ipy MoAroToBKe K ciadye dK3aMeHa PeKOMEHIYETCsl TI0JIb30BaThCsl MaTepralaMu
JIEKIIMOHHBIX 3aHATHH M MaTepralaMH, U3yYeHHBIMH B XOJI¢ TEKYyIIeld CaMOCTOSTEIbHOW paboThl. JK3aMeH
MIpOBOAUTCA B YCTHOﬁ Q)opMe, BKJIIOYACT MOATOTOBKY M OTBCTHI CTYJCHTAa Ha TCOPECTUUCCKUC BOIIPOCHI, U
MpaKkTU4YecKoe pemieHne 3agad. [lo uToram »SK3aMeHa BBICTABISIETCS OlEHKa (OTIMYHO, XOpOIIO,
YIIOBIIETBOPUTENLHO, HEY IOBJIETBOPUTEIHHO).

ATTeCTaHI/IOHHBIe HUCIIBITAHUA B (1)0pMe OK3aMCHa IIPOBOAATCA IIPEHoJaaBaTeiicM, BEAYLIIUM
JICKHUOHHBIC 3aHATUSA II0 ,Z];aHHOI\/'I JAUCIHHUIIIINHE. HpI/ICYTCTBI/Ie IMOCTOPOHHUX JIMI] B XOAC€ ITPOBEIACHUA
aTTECTAIMOHHBIX HCIIBITAHUN 0€3 pa3pelieHus] peKTopa WM POPEKTOpa He JIONMyCKaeTcs (32 UCKITI0OYEHUEM
paGOTHI/IKOB YHUBCPCUTETA, BBIIIOJIHAIONINX KOHTPOJJIHUPYIOIUE Q)YHKI_II/II/I B COOTBETCTBUU CO CBOUMU
JOJDKHOCTHBIMH OOSI3aHHOCTSIMH).

WHBanuapl 1 nuia ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS, UMEIOIME HAPYIIEHUS OMOPHO-
JIBUTATENBHOTO alapara, JOMyCKAIOTCs HA aTTECTAIMOHHBIE WCIBITAHUS B COMPOBOXKIECHHHM aCCHCTEHTOB-
COITPOBOXKIAIOMINX.

Bo BpeMs aTTecTarlMOHHBIX HCHBITAHWNA OOYyJaromuecs] MOTYT IOJNh30BAaThCS MPOrpaMMON yIeOHOMH
TUCHMIUTMHBI, a TakKe C paspelieHus] IPernoAaBarens CHpaBOYHOM ¥ HOPMATHBHOM JITEPaTypoOil,
KaJbKYJIATOpaMHU.

Bpems moaroroBku orBeTa MpH crade 3adeTa B YCTHOW (hopMe IOIDKHO COCTaBisATh He MeHee 40
MUHYT (TI0 KEITaHHIO 00YYaIOIIErocsi OTBET MOXKET OBITh TOCPOUYHBIM). Bpems oTrBera — He Oonee 15 MuHYT.

[Ipu mOATrOTOBKE K YCTHOMY 3K3aMEHY HK3aMEHYEMBIH, KaK TPaBHUIIO, BEAET 3alMCH B JIUIE YCTHOTO
OTBETa, KOTOPBIH 3aTeM (10 OKOHYaHUH IK3aMeHa) CIa&TCs IK3aMeHATOpy. DK3aMeHATOpy MPENOCTaBIIACTCS
MpaBO 3aJaBaTh O3K3aMEHYIOIIEeMYCS JONOJTHHUTEIbHBIE BOMPOCHI B paMKax MPOTpamMMbl AMCIUTUIAHBI
TEKYIIET0 CEMEeCTpa, a TakXKe, TOMHMO TEOPETHYECKHX BOMPOCOB, NAaBaTh 33Jadl, KOTOPhIE M3ydaIHCh HA
MIPaKTUYECKUX 3aHITHAX U B paboTe Ha/l KYPCOBBIM MTPOEKTOM.

OrneHka pe3ynpTaTOB YCTHOTO aTTECTAIIMOHHOTO MCTIBITAHHS OOBSABISETCS OOYJarOIUMCs B IEHb €ro
npoBenennd. [Ipu monBeneHny pe3ynpraTa SK3aMeHa UCIONb3YyeTcs MATHOAIUThHAS CHCTEMa OIIEHKH.

DOK3aMEHAllMOHHBII OWIIET CONEpKUT JBa Teoperwdyeckux Bompoca (ypoBeHb 3HATD), omHo
npaktudeckoe 3aganue (yposenb YMETD) u ogny 3amgauay (yposens BJIAJIETD)

Bompocs! s noarorosku k sk3ameny I11KO-1,2,3,4

1. TIoHsATHS YCTOMYMBOCTU COOPY>KEHUM.

- LIeJIb pacyeTa Ha YCTOWYHBOCTb.

- IIePEXO0J1 OT PEalbHOr0 COOPY)KEHUSI K pacyeTHON CXeMe.

- YTO SIBJISIETCS PE3yIbTaTOM pacdeTa Ha YyCTOMYMBOCTb.

- I/Ie ¥ KaK B JaJIbHEHIIeM UCTIONB3YIOTCS 3TH JAHHBIE.

- B UEM 3aKJIF0YaETCsl OACHOCTh NTOTEPH YCTOMYUBOCTH.

- TaliTe onpeAercHne “KpUTHIECKOW HArpy3KH . - B YEM OTIIMYHE IIOTEPU yCTOWUMBOCTH 1T0 M 2ro
poxa.

- KaKye BU/Ibl PaBHOBECHSI CYLLIECTBYIOT. - (DU3MYECKUI CMBICI yPaBHEHHUS! YCTOMYMBOCTHU. - CKOJIBKO
KPUTHYECKUX CHUJI MO>KHO HAWTH U3 YPaBHEHUS yCTOWYMBOCTH.



- KaKue U3 HUX U ToYeMY MHTEPECYIOT HH)KEHEpa B IIEPBYIO OYEPEb.

2. Metoza HayanbHBIX TAPaMETPOB B pacueTax Ha YCTOMYUBOCTb.

- HJIesl MEeToJla HavyalbHbBIX TapaMeTPOB.

- (opmupoBaHUE ypaBHEHUST YCTOMUYUBOCTH.

- METOJIBI PELIEHHs 3TOT0 YpaBHEHUSI.

3. Merton nepemerieHnii B pacuerax Ha yCTOMUNBOCTb.

- TUTIOTE3bl, TPUMEHsIEMbIE TIPU pacyeTe paM Ha YCTOHYHUBOCTD.

- B YeM O0COOCHHOCTh MOCTPOCHHUST SIUHUYHBIX ITIOP.

- KaK opMupyeTcs ypaBHEHUE YCTOWYHBOCTH.

- KakoB (PM3HUECKUN CMBICT eMHUYHBIX K03 durmentos MIT.

- yeM OOBSICHSIETCS] KpUBOJTMHEHHOCTH 31I0p M.

- KaK MOCTPOHUTH (POPMY MOTEPH YCTOHUUBOCTH.

- I0YEMY ONPEEINUTENDL CUCTEMBI ypaBHEHUN MII Hy»HO IpUPABHATE HYJIIO.

- UCIOJIb30BaHUE CUMMETPHHM B pacuerax Ha ycroiunsocts MIT.

- I0YEMY B pacyerax Ha yCTOMYMBOCTh CUCTEMA YPABHEHUH SIBJIAETCS OJHOP OJIHOM. - II€ YYTEHO
JICIICTBUE HAIPy3KH.

4. OcHOBHBIE TIOHATHS TUHAMHUKHU COOPYKEHUH.

- cTereHb CBOOOIBI.

- cOOCTBEHHBIE KOJIEOaHUsI.

- BBIHY)KJICHHbIE KOIeOaHusl.

- BU/IbI TUTHAMIYECKUX Harpy3o0K.

5. CBoOOIHBIE KOJIEOAHUS CUCTEMBI C | CTEIeHbI0 CBOOOIBI.

- YpaBHEHUE, €r0 peuIeHne 1 rpaduK, BaXKHEHIINE XapaKTePUCTUKH.

6. CBOOOIHBIC KOIEOAHNS CHCTEMBI C KOHEUHBIM YHCIIOM CTereHel CBOOOIbI.

- cUCTeMa KaHOHMYECKUX ypaBHEHUI.

- (puznyeckuil cMbIC BXOAALIMX B HEE BENUYMH.

- IOYEeMY CHUCTEeMa YpaBHEHUH ABJISIETCS OJTHOPOIHOM.

- IIpU KaKOM YCJIOBUH OHA OyJeT MMeTh HEHYJIEBOE PEIlICHNE.

- CKOJIBKO 9acTOT COOCTBEHHBIX KOJIcOaHUH MOKHO HAWTH U3 YPaBHEHHS KOJICOaHHM.

- KaKasi 4acToTa B [IEPBYIO OYepe/ib HHTEPECYET HHKEHEPa U IOUeMY.

- KaK TIOCTPOUTH (popMy KomebaHUH.

- MCIONb30BaHUE CUMMETPHUH B ANHAMHUYECKUX pacuerax.

7. BoiHyX1eHHbIe KOJIeOaHU CUCTEM C KOHEYHBIM YHCIIOM CTENeHel CBOOOIBI.

- cUCTeMa KaHOHMYECKUX ypaBHEHUI.

- (puznueckuii CMbICT BEIWYMH, BXOISIIIUX B 3TH YPaBHEHUSI.

- onpeeNieHre aMIUIUTYIHBIX 3HaUeHUI BHYyTPEHHUX YCHIIUH.

- 1P KaKHX YCJIOBHUIX BO3MOXKEH PE30HAHC.

8. CBoOOAHBIC KONIEOaHMSI CUCTEM ¢ OECKOHEUHBIM YHCIIOM CTENEHEeH cBOOOIbI.

- muddepeHmanbHOe ypaBHEHHE.

- petienue B hopMe METOa HauyaJIbHBIX ApPaMETPOB.

- ¢pynkuuu Kpsuiosa.

9. Pacyer 6anky Ha yIpyroM OCHOBaHUH.

- muepeHnranbHOe ypaBHEHHUE.

- petieHue B (popme METOa HAYaJIbHBIX TAPaMETPOB.

- ¢ynkumu Kpeuiosa.

3amava 1. BeimonmHUTh pacuer pamsl Ha ycroitunBocts MII.

- ONIPENENHTh CTeleHb KHHEMAaTHIECKOH HEONPEIeIUMOCTH.

- BBIOpAaTh OCHOBHYIO CHCTEMY.

- ONPEAETUTh COOTHOLLIEHNE KPUTHUECKUX ITapaMeTPOB.

- 3aMKCaTh CUCTEMY KAaHOHUYECKUX YPaBHEHUH.

- IOCTPOUTH SAUHUYHBIE SIIOPHL. - BBIYUCIUTD JII00BIE 2 KO3 PULMEHTA.

- HAMETHUTH XOJ JaJbHENIIET0 pacyueTa.

3agayva 2. BeIMOIHUTE TUHAMUYECKUN pacueT pambl.



- OTIpeNeNuTh YUCIIO CTENEeHEe cBOOOIBI. - BEIOPATh OCHOBHYIO CHCTEMY.
- 3aIKCaTh CUCTEMY “BEKOBBIX” ypaBHEHM.

- IOCTPOUTH SAMHUYHBIE STTIOPHL.

-BBIYUCIIUTH JITOOBIC 2 KO3 PuIIreHTa.

- HAMETHUTH XOJ JaJbHENIIIEro pacuera.

Kpumepuu oyenxu (¢ 6annax):

MakcruManbHOE KOJMYECTBO OAJIIOB 332 OTBET Ha OJMH BOIMPOC 5.

5 0a/1/10B BBICTABJISIETCS, €CJIM:

Obyuarowuiics  2nyO0KO U NPOYHO  YCEOUL — NPOSPAMMHbLIL — MAMEPUAL,  UCHEPRLIBAIOU4E,
NOCACO08AMENLHO, YEMKO U JOSUHECKU CIMPOUHO €20 usiazaem, Npuyuém He 3ampyoHsiemcs ¢ Omeemom npu
BUOOUSMEHEHUU 3A0AHUIL.

3 0a/1y1a BLICTABJISICTCS, €CJIH:

Obyuarowuiics 3Haem Mamepua, 2pamomHo U NO CYWecmesy uzidedem e20, Ho 00NYCKaem HeKOmopble
HEemoYHOCmU 8 omeeme Ha 80NPOC.

1 6any1 BpICTaBJISIETCSH, €CJIH:

Obyuarowuiicss umeem 3HAHUSL MOJAbKO OCHOBHO20 MAMEPUANd, ¢ OOIbUUMU 3AMPYOHEHUAMU
omeeuaem Ha OONOIHUMENbHbBLE BONPOCHI.

MaxkcumanbsHoe KomudecTBo 6asnos — 10

Yposeab YMETD — MakcuMasibHOE KOITHYECTBO 0AIJIOB 5

5 0aJJI0B BBICTABJISAETCH, €CJIM:

Obyuarowuiicst ymeem mecHo Y6s3bl6amb Meopulo ¢ NPAKMUKOU, C60O0OHO CNPABISAEMCcs ¢ 3A0AUaMi,
gonpocamu u opysumu 8UOAMU NPUMEHeHUs. 3HAHULL

3 0ans1a BBICTABJISIETCS, €CJIN:

Ymeem npasunvno npumensms meopemuueckue HOLONCEHUS NPU NPOEKMUPOBAHUU KOHCPYKYULL
30aHULL U COOPYIHCEHULL.

1 6ana BbICTaBJISIETCS, €CIIU:

Heodocmamouno enadeem HeoOX00UMbIMU HABLIKAMU U NPUEMAMU PEUEHUSL NOCMABTIEHHbIX 3a0aY

Yposenb BJIAJIETDH — MakcumabHOE KOTHIECTBO 0AJIIOB 5

5 6a10B BbICTABJISIETCS, €CJIN:

3naem mexnonoeuro npoeKmMuposanus KOHCmMpyKyuu 30anuii u coopyosicenutl. Odyuarowuiicss ymeem
MECHO Y653b18aMb MEOPUIO C NPAKMUKOU, C60000HO CNPAGISEMCs C 3a0a4aMu, B0NPOCAMU U OpyeuUMu
suoamu npumenenusi snanuti. Cnocoben nposooumsv MEXHUKO-IKOHOMUHECKOe 000CHOBAHUE NPOEKMHbIX
peuienuti. B omgeme ccoliaemcs Ha HOPMAMUGHYIO TUMepamypy.

3 0a/1a BBICTABJISAETCS, €CJIH:

3naem mexnono2uio NPOEKMUPOBAHUSL KOHCMPYKYUU 30aHULl U COOPYICEHUU. YMeem NpaguivbHO
NPUMEHMb MeopemuyecKue NOA0NCEHUsT NPU NPOEKMUPOBAHUU KOHCMPYKYUL 30aHULL U COOPYIICEHU],
npoeooums  NPedsapumenbHoe MEeXHUKO-IKOHOMUYECKOe 0DOCHOBaHUe NPOeKmMHbIX peuteHul. Bradeem
HE0OX00UMbIMU HABLIKAMU U NPUEMAMU BLINOJIHEHUS. NPAKMUYECKUX PACYEMO8.

1 6a11 BBICTABJISAETCS, €CJIH:

Heoocmamouno enadeem HeoOX0OUMbIMU HABLIKAMU U NPUEMAMU PeULeHUss NOCMABIEHHBIX 3d0ay U
MEXHUKO-9KOHOMUYECKUM — 0DOCHOBAHUEM NPOEKMHbIX —peulenuti. 3ampyoHsemcsi 6 UCHOIb308AHUU
HOPMAMUBHOU IUMepamypbl.

e MaxkcuMaJbHOE KOJIMYecTBO 0aiuioB 3a orBer — 20.



3.2 OneHo4YHbIE CPECTBA JIJIsl MPOBEIEHNS TEKYI[Ero KOHTPOJISI 3HAHU CTY/IEHTOB

Tekymuii KOHTPONb 3HAHUM CIYXUT Ui TPOBEPKH YCBOGHHS Y4eOHOro Marepuana Hu ero
3akperyieHns. KOHTponb MpOBOAWTCS Ha MPOTSHKEHWH BCErO y4eOHOro roja MOCPEACTBOM TECTHPOBAHUS
(coaueit Momyseit) Mo BceM paszzenaM U3ydaeMol AWCHMIIIMHBL, PEIICHHEM TOMAIIHUX KOHTPOJIBHBIX 3a1ay.

3.2.1 OT4eThl MO MOAYJISAIM

OcBoeHrEe TUCHUTUIMHBI pa30UTO Ha YeThIpe MOAYNSA B KaXKIOM U3 KOTOPBIX MPEIYCMOTPEH KOHTPOJIb

3a OCBOCHUEM 3HAHUM:
I cemectp
- Mogyns 1. JlnuHamMuka coopyKeHHI
- Mogyns II. YeroiunBoCTh COOpYXKEHUI
IIpu noxBeneHuu pe3yiapTaTa UCIOIB3YETCSI PEUTHHIOBAsI CUCTEMA OLIEHKH.

TecToBbIC 3aJJaHUS JIJI OTYETa IO MOJIYIIO |

lMpumep Onpenenuts CHEKTp 4acTOT KonebaHUH HEBECOMOI KOHCONBHOM Oanky, n300pakEHHON HA PUCYHKE a.

Bo3moxHbIe (hOpMBI KOJICOAHHU 3aJaHHON CUCTEMBI MPEICTABIICHBI HA cXeMax 0) U B).

PeweHue. HpI/IJ'IO)KI/IM 0 HaIpaBJCHUIO JBMXCHUA MacCC CAWMHHUYHBIC CHJIBI W IOCTPOMM B Oajke OIMIOPbI

m3rubaromux MoMeHToB M; (puc. -T, 1). [lepemHoXkas 311 3MI0pHI, HAHAEM KOd(P(ULHEHTH BEKOBOTO ypaBHEHHS:
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. PucyHok

3 3 3
= %_lk %_lk _3m2 i =0;
El 3EI 6EI

_lmd® 7 m*d®

2
+——-==0.
A 3w M (El )2
3 3
Pemas sTo ypaBHeHUe, HalnéM: 4, = 3,5%; Ay = %%

Orcrona o, :‘/é EI/(mdS) = 0535\ El/(md®);
@, =y6EI/(md?) = 2,449 El /(md?).

3mech MeHbIIast 9acToTa KojdeOaHMiI COOTBETCTBYET IBIDKCHUIO 0OEMX MacC B OJHOM HAIlpaBIICHHWH, a OOJbIIas — BO

BCTPEYHOM HAIPaBICHUH.

lMpumep. OnpeaenuTh CIEKTP YaCTOT KoneOaHUi pambl, H300paKEHHON HA PUCYHKE -a.
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Pewenue. TIpunoxuM MO HAMPABICHHIO BO3MOXHOTO JBIKCHHS MacC eIUHHYHBIC CHIbl (pHC. 6 U -B) W

HOCTPOUM 3MIOpbl MOMeHTOB M; n M. TlepemHOXkast 3TH 3MIOPBL, TTOTYUUM:
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Orciona @, =1044{El/(m®); @, =3464yEl/(m¢®).

lMpumep. OnpenenauTh CIEKTP YaCTOT KOJIeOaHUH MHOTONPOJIETHON Gaku, H300pakEHHOW Ha PHCYHKE -a.
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PeweHue. HpI/IJ'IO)KI/IM TI0 HarpaBJICHUIO BO3MOKHOI'O ABVDKEHUSI MAacCC €AWHHUYHBIC CHUJIBI U ITOCTPOUM OIITHOPBI

MoMeHTOB M, u M,. IlepemMHOXast 3TH 3IIOPEI, TOTYIUM:
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Pemmas 3to ypaBHeHHe, HaWIEM

me3 m¢3
=0557—; =0193—.
A4 El & El

Ortciona o, =1380VEl/(m®);  , =2276yEl/(me?).

31eck MEHbIIask 4acTOTa Kojie0aHWH COOTBETCTBYET JIBM)KEHHIO 00EMX Macc B OJIHOM HalpaBlIeHWH, a OoyblIas — BO
BCTPEYHOM HAIpPaBJICHUH.

lMpumep Onpenenute 4YacToThl KoneOaHuid (epmbl, U300paxkEHHON Ha pucyHke 3.9. DieMeHTH (hepMbl
BBITIOJTHEHBI U3 TIAPHBIX CTAJIbHBIX YTONKOB 79X75%8 (4 = 2%x11,5 = 23,0 em?, E =2x1(° MIla). B nepBoii u Tpetheit
YeTBEPTIX MposéTa (hepMbl 10 HUKHEMY TI0SICY PUIIOKEHBI COCpeioToueHHbIe Macckl M = 10 ToHH. [[nuHBI 311€MeHTOB
(depMbl yKazaHbl Ha pUcyHKe. Maccoll ¢epMbl BBUILy €€ MaJIOCTH MO CPaBHEHHIO C MacCOM COCPEIOTOYEHHBIX TPY30B
MOXHO NpeHeOpeyb.

Pewenue. s dbepMm euHUYHBIC TIEpEMELICHHS OMPEACIAIOTCS Mo dopmyne Mopa:
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rae N;; — ycuiue B i-M CTEp)KHE OT SAMHHYHON BEPTUKAIBHOM CHIBI, MPHIOKEHHOU B y3ime 7; N, — ycwiue B i-M
CTEpXXHE OT CIMHNYHOW BEPTHKAIBHOW CHIIBI, PHIOKEHHOH B y311e 5; ¢; M Aj — COOTBETCTBEHHO [UIMHA W IUIOMIAIb

MOMEPEIHOr0 CEUCHUSI I-T0 CTEPIKHSL.

Pacuér mpoBeném B TabmuaHON opme.

Tabnuua.1 — OnpedeneHue yacmom kKosnebaHuli gpepmbi
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Wcnonp3ys TabnuyuHbIe JaHHBIE, HAIEM:

YN2/. 320567
D S (i ’ —0697 M/MH;
HTT2T U EA T 2.105.23.107°
SN, N, /.
ke 1L 22,992 =0050 M/MH.

EA  2.10°.23.107*

C y4éTOM MONMyJEHHBIX EAMHUYHBIX TIEPEMEIICHNI COCTABHM BEKOBOE YpPaBHEHHE:

(m-0697-4,)  m-0050

Il
©

m-0050  (m-0697 — 4,
PaCKpBIBaH OIPCACINTCIIb, TOTYIHUM:

(m-0697 — 4, ¥ —(m-0050)* =0;



A1 =0,747m, A1 =0,647m.

Otkyna cienyer:

01=11571/m =1157c¢" @, =1,243,/1/m =12,43c™.

lMpumep HeobxoauMo MOCTPOUTH 3MIOPY MPHpPAIICHNI H3rHOAIOINX MOMEHTOB OT JCHCTBHUS TUHAMHUYCCKUX CHII
AM, s MetaymdecKkol Oallkh ¢ JBYMsI COCPENIOTOYEHHBIMH MaccaMM, OJHa M3 KOTOPBIX IPEICTaBIsSET COOOM
JIBUTaTeNh C HEYPAaBHOBEIIEHHOI Maccoii (puc.)'.

Wcxomuble nanmbie: Bec rpyso 10000 H; /=6 wm; momenT unepumu cedenus | = 8880-10° m*; yexopenue cusr
moxéern g = 9,81 m/ch momyms ympyroctm matepuama E = 2,1-10° MIla; umcio o6OpoTOB mBuratens N =
= 480 06/MuH.

PeweHue. HeypaBHoBenieHHas Macca Aa€T HEHTPOOSKHYI0 cuny P. ByaeM yuauTsiBaTh TOMBKO €€ BEPTHKAIBHYIO
COCTABJIAIOLLYIO.
Yacrora BBIHYKACHHBIX KOIEOaHUI OaIKK:

938027 _gho7 1.
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Z[J'If[ OIpeaACIiCHNUA 4aCTOThI COOCTBEHHEIX KOJIeOaHMM HaﬁHéM nepeMeniCHus 5”, JJId 4€ro MnoCTpOUM IITHOPbI

MOMCHTOB OT ﬂeﬁCTBHﬁ CANHUYHBIX CWJI B CCUCHUSAX, T'AC MPUITOKECHBI MAaCChl, 1 ICPEMHOXKNUM HX!:
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IlepBast ¢opma KomeOaHWHi COOTBETCTBYET MABIKEHHIO O0OEMX MacC B OJHOM HAmpaBleHHH, a BTOpas — B
MIPOTUBOMOIOKHBIX HATIPABJICHUSIX.
s onpeneneHuss MHEPIIMOHHBIX CHIT HAWIEM mepeMernerHust A;p u A,p!

Ap =38,,-Psin(0-1)=1,908-10"" - Psin(@-t) m;
Ayp = 6,1 -Psin(0-1)=1670-10" -Psin(d-t) m.

[ToxcraBuM nepeMeieHns B CHCTEMY KaHOHUYECKUX YPaBHEHHUM:

(1,908-10-7 —m)ll+1570-10‘7-I2+P-1,908-1O‘7 sin(@-t)=0;
’ 0005
1670-107" -1, + 1,908-10‘7—;2 1,+P-1670-10" sin(0-t)=0
1020 -50,27



~20161, +16701, =-1908Psin(6-t);
16701, —20161, = —1670Psin(&t).

Pemast otn YpaBHCHUA, HAXOAUM:
I, =5196Psin(6-t), 1, =5130Psin(6-t).

Orlpe;[enﬂ €M nepeMelICHUA Macc:

_ I12 _ 5196 - PS|n(02.t) 0000002016 - Psin(0-1);
mo 1020-50,27

_ L 3480 PSINO) _ 500001990 Psin(o-t),
mo?  1020.50.27

Y1

Y2

3HIOpy H3FH63}0H.H/IX MOMCECHTOB OT CTATUYCCKUX CUJI IOJTYYHUM I10 (l)OpMyJ'Ie
M, om — mlG + MzG

(cm. puc. -r). [IpupaiieHie U3rubarOIKX MOMEHTOB OT JACHCTBHUS JMHAMUYECKUX CHI AM,; monyduM 1o Gpopmysie
M() = Ml(‘D+ |1)+ lez.

(cM. puc -1). OKOHYATENBHYIO SIIOPY MOMEHTOB M, CTPOUM, UCTIONB3Ys GopMyITy

Kpumepuu oyenku (6 6annax):

KonmmdectBo OaiioB 3a KaXaoe MPABHIBHO BBIONHEHHOE 3ajaHue dactu A — 1. MakcumaibHOe
konmuaectBo Oamos — 10.

KommuectBo 6amioB 3a kaxpoe 3ananue yactu b— 2. MakcumanbHoe KonmndecTBo 6amioB — 4.

2 0ana BBICTABJISIETCS], €CJIN:

3a0anue 8bINOJIHEHO NOIHOCMbBIO 8 N02UHECKUX PACCYHCOEHUAX U 0DOCHOBAHUU peuleHUs, Hem npobenos
U OUUDOOK, BO3MONCHA OOHA HEMOYHOCMb, ONUCKA, He AGNAIOWAACA CIe0CMBUeM He3HAHUS UIU HeNOHUMAaHUs
yuebH020 Mamepuana;

1 6a1 BBICTABJISAETCS, €CJIH:

3a0anue 8bINOJIHEHO NOJIHOCIbBIO, HO 0DOCHOBAHUSA WIA208 peuieHUs HeOOCMAMOUHbl, OONYUeHd 00HA
owubKa uiu 08a-mpu Heooyema 8 8blKIA0KaX, Yepmedcax unu epaghuxax, oonyweHsl b6onee 0OHOU OWUOKU
unu 6onee 08yx-mpex HeOOUemMO8 8 BbIKIAOKAX, Hepmexcax umu epaguxax, HO cmyoeHm enadeem
0053amenbHbIMU YMEHUAMU.

KommaectBo 6amioB 3a 3aganne yactu B — 6.

6 0a/1J10B BHICTABJISAETCS , €CJIH:

3a0aHue 8bINOIHEHO NOTHOCMBIO 8 T02UECKUX PACCYHCOEHUSX U 0DOCHOBAHUU peuleHUs, Hem npobenos
U OWUOOK,; 8 peueHUuU Hem OWUOOK, 803MOIN’CHA OOHA HEMOYHOCMb, ONUCKA, He SAGNAIUAAC CledCmeuem
HEe3HAHUS UIU HEeNOHUMAHUA Y4eOH020 Mamepuana,

4 6a/1a BBICTABJISIETCS, €CJIN:

3a0aHue 8bINOJIHEHO NOJHOCHbIO, HO 0DOCHOBAHUS UA208 PeuieHUss HeOOCMAMOUHbl, OONYUeHd 00HA
owuoKa uiu 08a-mpu Hedouema,

2 0aj1a BBICTABJISIETCS, €CJIH:

donywgenvl 6onee OOHOU OWUOKU ulu Oolee O08YX-mMpex HeooYemos, HO CMmyoenm 8iadeem
0053amenbHbIMU YMEHUAMU.

MakcumManbHOE KOJTMYEcTBO 0aslioB 3a monHyko padory — 20.

Monyns I1



[Mucemennas pabota mpoBoguTcsi B TecToBOU (opme (2 3amanmii). Ha ee Boimonnenue orsonutcs 60
MUHYT.
[Ipu noaBeneHnn pe3yabTaTa UCIMOAB3YETCS PEUTUHIOBAs CUCTEMA OLIEHKU.

TecToBBIC 3aJaHus JUId OoTUEeTa 0 Moy Iro 11

lMpumep Pacemotpum pamy, H300pakEHHYIO Ha pHUCYHKE
-a. HeoOxoanmo ornpeneniTb KpUTUIECKYIO CUITY.

a)

6)
P 3 P
t |2 o

B) r)

PucyHok

PeweHue. Cxema motepr YCTOMYMBOCTH pambl M300pakeHa Ha PUCYHKE -0, a OCHOBHAs CHUCTEMa
MeToj1a nepeMenieHu i - Ha pPHUCYHKE B.
B ocHOBHO# cucTeMe BBeJeHA TOJBKO ONHA KECTKas 3aJlelika, MOCKOIBKY TOPH3OHTALHBIN CTepKEHb He

Harpy»eH IpoJosibHON cuiioi. Ha pucyHke r mpeacTaBiieHa 31M0pa MOMEHTOB €AMHUYHOIO COCTOSIHUA M, a
HEOOXOANMEBIE JaHHBIE UI e€ TOCTPOeHUS B3SITHl U3 Tabmumbl 11.2. s mocTpoeHus smopsl M, Ha purene
HCIOJIB30BaHbI TAOIHULIBI U3 OOIIEro Kypca CTPOUTENbHON MEXaHUKH.

Bripesas y3en 2 u3 snropsl M, , HalaEM:

El 3cEl
f, =—— AMgA +——=0.
l
W3 xanonmveckoro ypaBaeHus Z;r;; = 0 momyuum:
Atg4 =3c.

PaCCMOTpI/IM PAA 4aCTHBIX CIIYyYacB:

—mpuc=1 = agA=3, i=1193 P, =1423-El/(%;
—mpuc=10 = aga=%, i=1521, P, =2313-El/(?;

—mpuc=w = AMgi-w, i=w2 P, =2465 EI/(?.



lMpumep Paccmorpum pamy, n300paxEHHYIO Ha pUCYHKE
-a. HeoOxoanmo ompenenuTs KpUTUIECKYIO CUITY.

PeweHue. OcHoBHas cucteMa mpezacTaBieHa Ha pucyHke 11.15-0. Dmropbl eIMHUYHBIX MOMEHTOB
M;, M,, M; u300pa)XeHbl COOTBETCTBEHHO HAa CXEMaX «8», «2», «o». HeoOxoaumbie NaHHBIE IS

MOCTPOCHUS S0P MOMEHTOB CMHUYHBIX COCTOSHWH B3STHI M3 TaOiMIbl J{J1sl MOCTPOEHUS S0P MOMEHTOB
M;, M,, M; Ha purene UCIOIb30BaHbI TAOIUIBI U3 OOLIEr0 Kypca CTPOUTENHHON MEXaHUKH.

Bripesas ysen 1 u3 omopsl M, (puc. -a), Haiiném:

4.2
25 ) =+ Bl

M=

BEIpe3as y3en 2 u3 dmopsl M, (puc. 11.15-6), Haiiném:

2.-2El  2El

fhy=h,= ;
6 3

13 ypaBHEHUS paBHOBECHS paMbl C 00pe3aHHBIMU CTOMKaMU B 3mope M, (puc. -B) HalaEM:

6El 3El
l33="3= _4_2,U3(/11 )= —Tﬂs(ﬂq );
a) 6)
4P P
l | (N (\b 7
1 2EI 2 2EI 3
K= s =
6M 6M
B)
Z
) ()
%Hs(?ﬂ)
o
n) e)

SEL, ) 3—%1H7(3\2) Z3=]

YA

/ 4
1 L L
@ %”d(ll) %pg(lz)
EhaH )

4—2l’13(7‘~|)
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PucyHok
BbIpe3as y3en 2 u3 amopsl M, (puc. -T), HalaEM:

4.2El 3-2El 3EI 7TEl 3El

p=——+ =+t )=+ (k)

BBIpe3as y3en 2 u3 omropbl M (puc. 11.15-1), Haiiném:

f23 =1I32 - 22 (2, )_—Eﬁh(/ﬁ)

U3 ypaBHEHHs PABHOBECHUS PAMbI C OOPE3aHHBIMU CTOMKaMH B d1iope M, (puc. 11.15-¢) Haiiném:

125';14(21) 3u8(zz)— =)+ ()

Haiiném 3Hauenuns mapameTpos A;:

Ay =(y|P/(El') = 4; Ay = (\J4P/(El) = 24,

IloncraBuM monydyeHHble BblpakeHUs Ui Fjj B ompeaenurens (11.18) u, cokpamtas Bce wiensl Ha El,
HOIY4UM:

1333+ 1y(4y) 0667 ~037545( 4y )
D= 0,667 2,333+0,751(A,) —018751,(4,) =
—0375u3(4 ) —018754,(4,)  0187544( 4, )+0046915(4,)

1333+ 14(24) 0667 —0,375u5(24)
=| 0667 2,333+075., (A1) ~0,1875.,(1) =0.
—0375u5(24)  018754,(A)  0.18751,(24)+0046915( 1)

PackpeiBast onpenenuTens, MOIyIUM ypaBHEHHE:

2:333+0751,( 1) ~0,18751,( 1)

D =[1,333+ 14(24)]x +

—018754,(1)  0.18751,(24)+004685( 1)

0667 ~0,18751,( 1)
+0667 x

—037515(24) 01875:4,(24)+0046815( 1)

0667 2,333+075., (1)
—03755(24) x -
~0375u5(21)  —018751,(A)

=[1,333+ 1,(24)]x {2,333+ 07514, ( 1)] x
x[0187511,(22) +0,0468 15( 1))~ [0.1875 4, (1) |+
+0,667{0667 x[0,187511,(21) +0,0468 115( A )] —0,375145(22)0,187514, (A )} —

—0,3755(21) x {0,667 x [~ 0187514, (A )]+0,37545(21)[2,333 + 075, (1) ]}.



Pemas aT0 ypaBHeHue npuOIMKEHHO, HARAEM:

P 2,12El
A= 1,456, A =K?0% = —1? =1,456°; P,=—75—.
El !
lMpumep Paccmorpum Oanxy, n300paxEHHYIO Ha pHUCYHKE
a. HeoOxoauMo ornpeaennTh KpUTHUECKYIO CHITY.
a)
4P Bl 3.03P 2EI N
“ﬁw o \
¢ ] 1,6/ |
[ 1 I
6) oy Z,=1 220
&
ce2dil| Hi(Ra)

1,6¢

PucyHok

PeuweHue. OcHoBHas cucTeMa MeToJia TepeMelleHH 1 dopa M, TpeacTaBiIeHbl Ha PUCYHKE -0.
1
HeobOxoaumple qaHHBIC AJISI IOCTPOSHUS S0P MOMEHTOB €IMHUYHBIX COCTOSTHUN B3SATHI U3 TaOaumber 11.2.

Bripesas y3en 1 u3 amropbl MOMEHTOB M, , TOITydUM:

3ElI 4.2El
r,=— +—u(A).
11 , 7 (A) 167 ()

Torna ypaBHEHHE YCTOMYUBOCTH NIPUMET CIAEAYIOIINUNA BUI:

rllze*%mmh%muz):o; 347 (1) =514, ).

Haiiném 3HadeHus mapamMerpoB A;:

A =(J4P/(El) =4, A, =16(7TP/(2El ) =15A4.
Torma 31(A)=-51(154).

[lonmcraBuM B 3TO ypaBHEHHWE JBa 3HadeHUS nmapamerpa 4. A = 2 u A = 3. U3 Tabmumsr
311.2 Ilpunoxenus 3 kK yaeOHUKY HAWAEM 3HaueHUs] QYHKIUHA 17(4) v wa(1,54):

mpuld=2 = ui(d) =-063719 u w(l,5%) = 0,65605;
mpuld=3 = ui(d) =-2,86392 u pu(l,5)) = —0,00477.



a) 0)

A A(5,369) B
iy S 04L  B(0389)
4 03
3
2

2 %
1 0.1

o] A2(0,384) o B,(0,0046)
o 1 2 3 0 30 3. A

3,08 3,101
PucyHok

[MocTpoum npubIMKEHHBINA TpaduK n3MeHeHus QyHKINH
A= 31 (A)+51,(151)

B 3aBUCHMOCTH OT HU3MeHeHuss mapamerpa A (puc. 11.17). Tlpu A = 2 —
Ay =5,369; npu 4 =3 — A, = 0,384. Coenunsisi Touku A; U A, IPAMON JMHUEH (pHC. -a), U3 MMOA00US
TPEYroJbHUKOB HaiiIéM 3HaueHne KoopauHatel A = 2,14. B oKkpecTHOCTH ATOH KOOpJMHATHI BHOBH BHIOEpEM
JBa Jpyrux 3HadeHus: mapamerpa A: A = 2,00 u 4 = 2,20 u mpoyenaeM paccCMOTPEHHOE BBIIIIE MTOCTPOSHUE
emié pa3 (puc. 11.17-6). 13 aToro pucyHka OKoOHUaTeIbHO HaxoauM A =~ 2,12. OTcrona

Y =k252=E3|£2=2,122; p - 4494l

Kp g 2



3.2.4 Perienue 10MalIHUX KOHTPOJIbHBIX 3a1a4

JomamiHue KOHTPOJIBHBIE 3a/1aud BBIIONHSIOTCS CTyJIE€HTaMu B [ cemecTpe, B MpoLEcce H3y4deHUs
moayist I «OcHOBHBIE TTOIOXKEHUSI TI0 PACUETY JEPEBSIHHBIX 3JIEMEHTOB U UX COCTUHEHUI.

Bcero cTyeHT BBITIONHSIET TPU AOMAIIIHAE KOHTPOJIBHBIE Pa0OTHI (2 33J1a4) 1O CJICAYIOUINM TeMaM:

- Pacuer 311eMeHTOB KOHCTPYKIIMI Ha TUHAMUYECKYIO HArpy3Ky - 1 3amaua;

- Pacuer pamsI Ha ycToitunBocT- 1 3amayva.

Llenb BBIMOMHEHUS CTYIACHTaMU JIOMAallHMX KOHTPOJIbHBIX 3a/iay - 3aKpeluieHHe W YriyOJeHHe
TEOPETUYECKUX 3HAHUW, TMOJYyYEHHBIX B MPOLECCE HU3YYEHUS MOAYIS OUCHUIUIMHBI «/{uHaMuka u
YCTOMUMBOCTD COOPYKEHHMIT», a TAKKE MIPUOOPETEHUE MPAKTHYECKUX HABBIKOB PACUETOB U KOHCTPYUPOBAHHUS
KOHCTPYKLIMH. B mpoliecce BBINOMHEHUS PACYETOB CTYAEHTHI JOHKHBI MOKa3aTh YMEHUE CAMOCTOATEIBHO
paboTaTh ¢ HAyYHO-TEXHHUYECKOM JIUTEpaTypOi, TPaMOTHO IPUMEHSTh MOJTyUESHHBIC 3HAHUS.

JomaiiHue KOHTPOJIbHBIE 3a/laud  BBINOJIHSAIOTCSA CTYJEHTaMU [0 WHIUBUAYaJIbHOMY 3aJIaHMUIO.
CTyzeHT, MOJyYMBIINE 3aJ[aHue, JOJKEH JIETaIbHO 03HAKOMHUTLCS C HUM, MPOpaboTaTh COOTBETCTBYIOIINE
pasensl MOLYJIS U, TIPH HEOOXOJMMOCTH, O0PaTUTHCS 32 Pa3bsCHEHUSAMHU K CBOEMY IIPEIOIaBaTEIO.

COI[GD)KEIHI/IC JOMaNTHUX KOHTPOJIBHBIX 3aJ1a4 U TDe6OBaHI/I$I K ux Od)ODMJ'IeHI/IIO

KoHTponbHBIE 3aa4l COCTOSIT TONBKO W3 IMOSCHUTENBHOH 3amucku oobemMoM g0 10 crpanuil Ha
CTaHIAPTHBIX JIUCTaxX Pa3MEPOM ), BBIINOJIHEHHBIX B TEKCTOBOM penakrope MicrosoftWord.CtpaHulis!
JOJDKHBI MIMETh TIONIS W CKBO3HYIO HyMepamnuio (TepBOi CTpaHWIEH CUYMTAeTCs THUTYIBHBIA JUCT). Bce
KOHTPOJIbHBIE Pa0OThl CHIMBAIOTCS B OHY IOSICHUTENBHYIO 3amucKy. [Ipum HEoOXOIMMOCTH HEKOTOphIe
3aJ1a9u JIOMOJTHSIFOTCSl PACUETHBIMU CXEMaMHU M PHCYHKaMHU.

Bce pacuersl HeoOXxoauMo BeIMONHATE B cucTteMe CH B coorBercTBum ¢ ykazanusmu CHull 11-25-80
«HopMmbl MpOEKTUPOBAHUSY.

PacuerHo-miosicHUTENbHAS 3aMKMCKa JOKHA BKIIIOYATh:

- 33/IaHNE;

- KpaTKHe TOSCHEHWS 110 BHIITOTHEHUIO PAaCUETOB;

- HETIOCPEICTBEHHO PaCcUeTHhI;

- BBIBOJIBI T10 pe3yJIbTaTaM pacyera;

- CIIMCOK JIUTEPaTYPHI.

Howmep BapuanTa onpezensercs mo cymMMme IByX nocieaHux nudp yaedHoro mmdpa cTyaeHTa.



3.3. OueHo4HbIe CPeACTBA /ISl IPOBEPKH OCTATOYHBIX 3HAHU I

[Mucemennas pabota mpoBoauTcsi B TecToBoU Gopme (2 3amanumii). Ha ee Boimonnenue orsonutcs 60
MUHYT.

1. [ToHATHA YyCTOWYMBOCTH COOPY>KEHUI.
- 11eJIb pacyera Ha yCTOMYHUBOCTb.
- Iepex o0/l OT PeaTbHOI0 COOPYKEHUS K PacCUETHON CXeMe.
- 4UTO ABJACTCA PC3YyJIbTATOM pAacCu€Ta Ha yCTOﬁ‘IHBOCTB.
-I'1€ U KaK B )Z[EU'II)H@IZHIGM HCIIOJIB3YIOTCA 3T JAaHHBIC.
- B U€M 3aKJII04aeTCsl OaCHOCTh MTOTEPH YCTOHYUBOCTH.
- aiiTe onpezereHne “KPUTHUECKON HATPy3KH . - B YEM OTIIMYME TIOTEpU yCTOWYUBOCTH 1T0 1 2ro
pona.
- KaKue BU/Ibl PABHOBECHSI CYILIECTBYIOT. - QU3MUYECKUI CMBICH ypaBHEHUS! YCTOMYMBOCTH. - CKOJIBKO
KPUTHUYCCKUX CHUJT MOXHO HaWTH U3 YpaBHCHUA yCTOfI‘IHBOCTH.
- KaKue U3 HUX U I0YeMY MHTEPECYIOT HH)KEHEpa B TIEPBYIO OUEpE/b.
2. Metoa HayanbHBIX TAPAaMETPOB B pacueTax Ha YCTOWYHBOCTb.
- uaed METoaa HadaJIbHBIX IMapaMETPOB.
- popMupoOBaHNE ypaBHEHHS YCTOMYHUBOCTH.
- MCTOABI pEHICHUA 3TOT'0 YpaBHCHU.
3. Meronx nepemMerieHnii B pacyeTax Ha yCTOMYUBOCTb.
- TUIIOTE3Bl, IPUMEHSEMBIE IIPU PACUETE paM Ha YyCTOMYHMBOCTb.
- B UEM OCO6CHHOCTB IMOCTPOCHUA CAUHUYHBIX 3ITIOP.
- KaKk (hopMupyercs ypaBHEHHE YCTONYNBOCTH.
- KaKOB (PM3UYECKUI CMBICI eAMHUYHBIX Kod(duienTos MII.
- 9eM 00BSICHSAETCS KPUBOIMHEHHOCTE d1TIop M.
- KaK TIOCTPOUTH (POpPMY MOTEPH YCTOWIHBOCTH.
- IOYEeMY ONpPEAENUTENb CUCTEMBI ypaBHEeHUN MIT Hy>KHO TPUPABHATH HYJIIO.
- UCIIOJIb30BAaHME CUMMETPHUH B pacueTax Ha ycTrolunBocTh MIT.
- IOYEMyY B pacueTrax Ha YCTOHYHMBOCTh CUCTEMAa YPABHEHUH SIBISAETCS] OAHOPOAHOM. - T/Ie YUTEHO
JEIICTBUE HATPY3KHU.
4. OcHOBHBIE TIOHATHS TUHAMHUKH COOPYKEHUN.
- CTereHb CBOOOIBI.
- coOCTBEHHBIE KONeOaHusI.
- BBIHY)KJICHHbIE KOJIeOaHusI.
- BUJIBI TUTHAMITYECKIX Harpy30K.
5. CBobomHbIE KOTeOaHUs CUCTEMBI C | CTETeHbI0 CBOOOIBI.
- YpaBHEHHE, €ro penieHne U rpaduk, BaXKHEHIINE XapaKTePUCTUKH.
6. CBoOOmHBIE KOeOaHUsI CUCTEMBI C KOHEYHBIM YHCIIOM CTEMEHEe CBOOOIBI.
- chCTeMa KaHOHUYECKUX YpaBHEHUU.
- u3MYecKnii CMBICI BXOJSAIINX B HES BEIMUMH.
- IOYEMY CHUCTEMA YPABHEHUM SBISIETCS OAHOPOIHOM.
- IPU KaKOM YCIIOBHH OHA OyJIeT UMEeTh HEHYJIEBOE PEIlIeHHE.
- CKOJIBKO 9acTOT COOCTBEHHBIX KOJIeOaHUH MOXKHO HAWTH U3 ypaBHEHHS KOJIEOaHMIA.
- KaKas 9acToTa B NIEPBYIO OYepe/Ib MHTEPECYeT HHKEeHEPa U TIOYEMY.
- KaK TIOCTPOUTh (PopMy KomebaHUH.
- HCIIONIb30BaHUE CHMMETPUH B IMHAMUYECKUX pacyeTax.
7. BeiHyX1eHHBIEe KOeOaHUsS CUCTEM C KOHEYHBIM YHCIIOM CTENeHel CBOOOIBI.
- CHCTEMa KAaHOHUYECKUX YpaBHEHUH.
- (pu3Hyecknit cCMbICT BEUYHH, BXOISAIINX B 3TH YpaBHEHHUS.
- ONpeeNeHNE aMININTYAHbIX 3HAYEHNH BHYTPEHHUX YCHIINI.
- IPU KaKUX YCJIOBHSIX BO3MOXKEH PE30HAHC.
8. CBoOOAHBIE KONIEOAHMSI CUCTEM ¢ OECKOHEUHBIM YHCIIOM CTEleHel cBOOOIbI.



- muddepeHnranTbsHOe ypaBHEHHUE.

- petienue B hopMe METO/Ia HA4YaIbHBIX [TaPaMEeTPOB.
- pynkumu Kpeunosa.

9. Pacuer 6anku Ha ynpyromMm OCHOBaHHU.

- muddepeHnnansHoe ypaBHEHUE.

- petieHue B popme METo/1a HAYaIbHBIX TAPAMETPOB.
- pynxumm Kpeuosa.

Kpumepuu oyenxu (¢ 6annax):
KonmuuecTBo 6aymioB 3a kKakaoe NMpaBUIBHO BHIMOJHEHHOE 3ajaHue — 1. MakcuMaabHOE KOIUYECTBO
6amnos — 20.

4, MeTOI[H‘leCKHe MaTepHajibl, OIPECACTAIONINEC NPOoUHEAYPbI OUCHUBAHUSA 3HaHHﬁ, yMeHHﬁ,
HABbIKOB " (I/I.T[I/I) OonbITA 1€ATCIBbHOCTH, XaPAKTCPUIYIOLIUX ITAIIbI (l)OpMI/II)OBaHI/Iﬂ KOMHeTeHHHﬁ

OCHOBHBIM KpUTEPHEM OIIEHKH 3HaHHI SBISIETCS CITIOCOOHOCTH 00YUaIOIIErocst CaMOCTOsTENBHO paboTaTh
C U3yd4a€MbIMU METOHaMH, IMPUMCHATHL WX MPAKTHYECKH, B TOM UYHCIIC CBO60,Z[HO BJIAZICTh KOMITIBIOTCPOM U
NPpUKIaJHBIMU IIpOorpaMmMaMi, YMETb HUHTCPIPECTUPOBATH M aAHAJIM3UPOBATH IIOJIYUYCHHBIC PE3YJIbTATHI.
HOHOHHI/ITCHBHBIM KPUTEPUEM SABJIACTCA YCTKOCTh H I‘HY6I/IHa IIOHMMaHWUsA METOA0B, B MX IMNPAKTUYCCKOM
MpPUMEHEHNH. BaKHBIM KpUTEpPUEM TakXKe SBISETCS CIOCOOHOCTh CaMOCTOSITENBHO pa30ouparbesi B
COBPEMEHHOM JIUTEpaType, B TOM YUCIIE 3apyOEIKHOI.

B mpomecce 00y4eHUs CTYIEHT JIOJDKEH BBITIOJHHUTH JIa0OpaTOpPHBIE pabOThl COrJIaCHO IUIAHY,
WHAUWBUAYAJIbHOC NOMAIIHEES 3aJaHNUEC, HAlIMCAaTh TECThl U PCIINTH KprOBOfI ITPOCKT IO COOTBETCTBYHOLIEMY
pazmeny.

[IpomexxyTouHasi aTTecTalysi OOYYaroIIerocss MPOBOAWTCS IO pe3yiabTaTaM IIPOBEPKHM Ha SK3aMeHe
YpOBHSI YCBOGHHS MM YYeOHOM IUCHMIUIMHBL OK3aMEH IPOBOAMTCA YCTHO (IO TEOPETHYECKUM W
MpakTHYeCKuM BompocaM). Kpome TOro, mo CHOpPHBIM BOMpPOCAaM MPOBOIUTCS COOECEeOBaHHE C
MIPETo/IaBaTeNeM.

Ha sk3ameHe or oOydvaromierocsi TpeOyeTcsi OTBETHTh Ha BOIPOCHI COCTOSIIME W3 TPEX dYacTed —
TEOPETHYECKON («3HAHWE») W TPAKTHUECKOW («yMeHHe» W «BiameHue»). Ecmm Takoe [ermeHue He
COZIEPXKUTCS B caMoil (OPMYIIHPOBKE BOMPOCA, TO BCEraa MoApa3syMeBaeTcs: 00ydJaromuiicss JOIDKEH OBITh
TOTOB TPOWJUTIOCTPUPOBATh HAa KOHKPETHOM NPHUMEpE TEOpPETHYECKOe MOJOXKEHHE, 3HaHHE KOTOPOTrO0 OH
XO04eT TPOJEMOHCTPHUPOBaTh. TakuM 00pa3oM, 000 OTBET MOJDKEH B 00S3aTEILHOM MOPSIKE COIEpPIKATh
IBE COCTaBIAIOMUE: a) (OPMYIUPOBKHA ONPEAEICHUA MOHATHA W TEOPETHYECKUX TIOCHUIOK, U 0)
(hakTHUECKHE TPUMEPHI, WILTIOCTPUPYIOIIAE TPUBOAUMBIE TTOI0KEHUSI.

Hamucanne u mpencraBiieHre TUCHbMEHHOW PaOOTHI HE SIBISETCS TONHBIM OCHOBAaHUEM IS BBIHECEHUS
OLIEHKH, XOTS MOXET YYHTHIBAThCS TIIpernojaBaTeneM. B moOoM ciaydae oOyJaroImIuiics JOIDKEH
MPOAEMOHCTPUPOBATh TIIyOOKOE 3HaHHE BOMPOCA, M3IOKEHHOTO0 B MUCHMEHHON padoTe, W OBITh TOTOBBIM
MOJIIEPKATh JUCKYCCHUIO C TPEMOAaBaTeIeM 10 TeMe paboTHI.

OOyJaromuiicss HOIDKEH MPOJAEMOHCTPHPOBATh YBEPEHHOE BIIAJICHHE JIEKCHYECKHM allapaToM TaHHOH
TUCIUTUTIHBI — aTh SICHOE W TOYHOE OMpereNieHre BCEX HCIIONBb30BAHHBIX B OTBETE TEPMHUHOB W TOHSITHIA,
MOKa3aTh UX MPOUCXOXKICHNE U Pa3BUTHE B HCTOPUH HAYKH, IPUBECTH MPUMEPHI UCITOIb30BaHUSL.

OCHOBHBIM METOJIOM OIIEHKH 3HAHHI 00YyUYaIOUIMXCS SBISETCS MPUMEHsieMasi BO BpeMsi 00ydeHHst OaibHO-
peTHHrOBasi cucTeMa. Y4eOHBIH MaTephasl pa3fensercs Ha JIOTHYECKH 3aBepIleHHbIe 4acTH (MOIYJIH),
MOCTIe U3YYEHUSI KOTOPOTO MPeyCMaTPUBAETCS aTTecTalusl B opMe KOHTPOIbHON paboThl, TecTa. Kaxplii
MOIyJIb BKJIFOYaeT 0O0s3aTenbHblE BUIBI PAa0OT — JIEKIMOHHBIE W TPAKTUYECKUE 3aHATHS, IOMAITHHE
camocTosATeNnbHbIe paboThl. KadecTBO pa®oThl 00y4arommxcss B PEHTHHTOBOI CHCTEME OIICHMBAeTCS B
0amnax, OIEHKa SIBISETCS HAKONMUTENBHOW (cymMMa OalloB JaeT pEeHTHHT KaXKJIOro Y4allerocs) u
UCTIONIB3YETCSl ISl CTPYKTYPHUPOBAHHSI CHCTEMHOHW paboThl OOy4aromMXcsi B TEUEHHE BCEro Iepuoia
00y4eHHs.

KauectBo MOJTYYEHHBIX 00yJaroIMMHCs 3HAaHUHI OCYIIECTBIISICTCS c MpUMEHEHUEM
mddepeHpoBaHHON OaNIbHOM OLEHKA. MakcuManbHO 3a paboTy B ceMecTpe OOYyYaromIMics MOXET
Habpatp 100 6aioB.
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